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IMOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nMKe Ha YPOBHE OCHOBHOro 06Lero o6pasoBaHMS
COCTaB/leHa Ha OCHOBE MOJOXEHWIn N TpeboBaHWA K pe3y/nibTaTaM OCBOEHUSI Ha
6a30BOM YpOBHe OCHOBHOW 006pa3oBaTe/lbHON MpPOorpaMMbl, MpeacTaB/eHHbIX B
dIrOC 000, a Takxe ¢ Y4ETOM thefiepasibHON paboyeit NporpaMmmbl BOCMUTaHNA U
KoHuenuun npenogasaHust y4ebHOro npeameta «Pusnka.

CofepaHve nporpammbl Mo (IM3MKe Harpas/feHO Ha (HopMMpPOBaHMe
€CTECTBEHHOHAYYHO rpPamMOTHOCTM OOYyYaloLWMXCa UM OpraHu3aumio M3ydeHns
(M3NKN Ha [eATeNIbHOCTHOW OCHOBe. B nporpamme no (m3nKe Y4YMTbIBaKOTCA
BO3MOXXHOCTM Y4ebHOro npeameta B peanmsaumm TpebosaHuii ®rOC OO0 K
NaHNUPYEMbIM IMYHOCTHLIM 1 MeTanpeAMETHbIM pe3y/ibTaTaM 00yYeHUs, a TaKkxe
MEXNPeAMETHbIE CBA3M E€CTECTBEHHOHAYYHbIX Y4YEOHbIX MPEAMETOB Ha YPOBHE
OCHOBHOrO 06LLiero o6pasosaHus.

Mporpamma no (m3nKe ycTaHaBNMBaeT pacnpefeneHne yuebHOro marepumana
no rogam oby4veHuns (Mo Knaccam), npegnaraeT NPUMepPHYHO Noc/nefoBaTe/IbHOCTb
N3Yy4eHNsi TeM, OCHOBaHHYIO Ha /IOTMKe pPa3BUTUA NPEeAMETHOrO COAepXXaHusi u
y4éTe BO3PaCTHbIX 0CO6EHHOCTEN 06YyHatoLLMXCS.

Mporpamma no (uM3nKe paspaboTaHa C LEbl0 OKa3aHUs MEeTOAMYECKOM
MOMOLLIM YYUTENHO B CO3AaHMM paboyert NporpaMmMbl Nno y4ebHOMY Npeamerty.

Pur3nKa ABNSETCH CUCTEMOOOPA3YHOLWNM A1 eCTECTBEHHOHAYUHbIX YYEOHbIX
npeaMeTOB, MOCKO/bKY (DM3MYECKMe 3aKOHbl fieXXaT B OCHOBE MPOLECCOB U
ABMEHNIA, M3YyYaeMbIX XUMWERA, OUONornen, acTpoOHOMMEN U (DU3NYECKOM
reorpaeil, BHOCUT BKMag B  €CTECTBEHHOHAYYHYH  KapTUHY  MUpa,
npefocTaBnseT Haubonee SACHble 00pasubl MPUMEHEHMS Hay4yHOro MeToAa
MO3HaHWA, TO eCTb Cnocoba Noy4YeHns JOCTOBEPHbIX 3HAHWIA O MUPE.

OfHa m3 rnaBHbIX 3afa4 (JM3MYeCKOro obpas3oBaHMsl B CTPYKType 06Llero
06pa3oBaHMsi COCTOUT B (DOPMUPOBAHUMN E€CTECTBEHHOHAYYHOW TPamMOTHOCTU U
NHTEepeca K HayKe y 06y4datoLLmxcs.

M3ydyeHne m3mkM Ha 6a30BOM YpOBHE nNpeAanofiaraet  OBfafeHue
CneayrowmMm  KOMMETEHTHOCTAMK, XapaKTePU3YIOLWMMN  eCTECTBEHHOHAYUHYHO
rpaMOTHOCTb:

e Hay4HO OOBLACHATL SBNEHUS;

e OLIEHMBATb U NMOHMMAaTb 0COGEHHOCTM HAY4YHOT0 UCCNEA0BaHWS;

e WHTEPNpPeTMpoBaTb  [aHHble WM WCMO/b30BaTb  Hay4Hble
[l0Ka3aTeNbCTBa A/19 NOJy4YeHUst BbIBOAOB.

Llenn wn3yyeHmss (u3MKM Ha YPOBHE OCHOBHOrO 06Llero 06pa3oBaHUA
onpefeneHbl B KoHUenuuu npenogaBaHWs ydyebHoro npeametra «®Pusnka» B
obpasoBaTe/ibHbIX — OpraHmsaumsx Poccuickoin  Pefepauun,  peamsyroLLnx
OCHOBHble 00Lle06pa3oBaTe/lbHble  MPOrpaMMbl,  YTBEPXKAEHHON  peLLeHnEM



Konnermn MuHucTepcTBa npocselleHnst Poccuinickon depaepaummn (NpoTokon oT 3
aekaops 2019 r. Ne MK4BH).
esun u3yyeHust (pU3UKM:

NpuobpeTeHNEe MHTepeca WM CTPEMIEHWS O06Y4YalOLWMXCA K Hay4yHOMY
N3YYEHWIO MPUPOAbl, Pa3BUTUE WX WHTENNEKTYalbHbIX W TBOPYECKMX
CMOCOBHOCTEMN;

pasBuTVE NPeACTaB/EHNIA O HAYYHOM MEeTO/Ae MO3HaHWs 1 (POpMUPOBaHMe
MCCNEA0BATENbCKONO OTHOLLEHUSA K OKPY)KAtOLLMM SBNEHUAM;
(hopMMpOBaHME Hay4HOTO MMPOBO33PEHMSI KaK pe3ynbTaTta M3y4yeHus
OCHOB CTPOEHMS MaTepum 1 PyHAAMEHTa/IbHbIX 3aKOHOB (IU3NKN;
(hopMmMpoBaHMEe MpPeACTaBAEHMA O POMn (DM3MKU ANsi PasBUTUA APYrUX
€CTeCTBEHHbIX HayK, TEXHUKMN 1 TEXHOMOTWA;

pasBMTMe  MpPeACTaBfeHMA 0  BO3MOXHBLIX  cthepax — Gyayuiei
NPOMeCCUOHaNIbHOW AeATEeNbHOCTU, CBA3aHHOW C (DM3MKOI, NOAroTOBKa K
AabHeliLlemMy 06y4eHMI0 B 3TOM HarpaB/eHUN.

[lOCTMXKEeHNe 3TUX Uener nporpammbl Mo (PU3MKe Ha YPOBHE OCHOBHOIO
06LLero obpasosaHnsA 06eCnevnBaeTC peLleHneM CreyoLumx 3aaay:

npuobpeTeHne 3HaHW O  [OUCKPETHOM  CTPOEHMM  BeLLeCTBa, O
MEXaHUYEeCKUX, TEMOBbIX, 3MEKTPUYECKMUX, MArHUTHbIX W KBAHTOBbIX
ABNEHUAX;

NPUOGPETEHME YMEHUIA ONNCLIBATL M OOBACHATb (IM3NUECKME SABNEHUS C
MCNOMb30BaHMEM MOJTYHEHHbIX 3HaHWIA;

OCBOEHVME METOO0B pPeLleHNs MPOCTEALMX PacyETHbIX 3afad C
MCNOMb30BaHNEM (hr3nyeckmnx Mogenen, TBOPYECKNX "
MPaKTMKOOPUEHTMPOBAHHbIX 3ajay;

pasBUTME YMEHUIN HabMoaaTh NPUPOAHbIE SBNIEHUS U BbINOHATH OMbIThI,
nabopaTtopHble paboTbl UK 3KCMEPUMEHTaNbHbIE  UCCNeAoBaHUA €
MCNOMb30BaHNEM U3MEPUTESTbHBIX MPUOOPOB;

OCBOEHMe NMPUEMOB paboTbl C MHDOPMaLME (U3NYECKOro COAepXKaHus,
BK/IOYas UH(OPMALMIO O COBPEMEHHBIX JOCTUKEHUAX (DU3NKUK, aHaIN3 U
KPUTUYECKOe OLeHVBaHNe H(opMaLmu;

3HAaKOMCTBO CO cthepaMu MPogecCUOHaIbHOW [eATe/IbHOCTU, CBA3aHHbIMU
C (M3MKOW, W COBPEMEHHbLIMW TEXHOMNOIMAMMW, OCHOBaHHbIMU Ha
LOCTUDKEHUAX (IU3NYECKON HaYKN.

Ha u3yuyeHne uanku (6a30Bbli YPOBEHb) Ha YPOBHE OCHOBHOIO 06LLENO

obpasoBaHus oTBOAMTCA 238 4acoB: B 7 Knacce — 68 yacos (2 Yaca B Heflento), B 8
Knacce — 68 yacoB (2 yaca B Hefento), B 9 knacce — 102 yaca (3 yaca B Heflento).

Mpeanaraemblii B NporpaMme no u3nkKe nepedeHb 1abopaTopHbIX paboT K
ONbITOB HOCUT PEKOMEHATE/bHBIN XapakTep, YUnUTeNb [eNaeT BbIGOP NpoBeaeHUs



NnabopaTopHbIX PaboT M OMbITOB C YYETOM WHAMBMAYaAbHLIX OCOBGEHHOCTEN
06yyaroLLMXCcs, CNncKa aKCNepuMeHTaIbHbIX 3afiaHuin, npegiaraemblX B pamkax
OCHOBHOI0 rocyfapCTBEHHOr0 3K3ameHa Mo (hu3mke.



COJEP)KAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHMH OKPY:KAIOLIero Mupa.

dunsmka — Hayka O npupoge. HAsneHUa npupoabl. PU3NYECKUE ABMEHUSA:
MeXaHn4yeckue, TenaoBble, INEKTPUUYECKUE, MArHNUTHbIE, CBETOBbIE, 3BYKOBbIE.

Pu3nyeckne BeNMUNHBL. V3mepeHne (U3NYECKMX BeNNUYUH. Pusmyeckume
nprbops!. MorpewHoCTb 3MepeHnii. MexxayHapoHas cuctema eauHULL,

Kak (u3nka wu pgpyrme ecTecTBeHHble HAyKM M3y4daloT NpUpoay.
EcTecTBeHHOHay4HbIA MeTOf MO3HaHMS: HabnofeHWe, MOCTaHOBKA HAay4yHOro
BONPOCa, BbIABVXKEHNE TUMOTE3, IKCMEPUMEHT MO MPOBEPKe rmnoTes, 06bACHEHNE
Habntofaemoro saeneHns. OnucaHme PU3NYECKNX ABEHWIA C NOMOLLbIO MOZENE.

Hemoncmpayuu.

1. MexaHun4yeckue, TENMOBble, 3NEKTPUYECKME, MArHUTHbIE, CBETOBbIE
ABNEHNS.

2. ®usmyeckune npubopbl 1 Npouesypa NPAMbIX M3MEPEHWNIA aHA/IOrOBbIM U
LMQPOBLIM MPUOOPOM.

Jlabopamopnuvie pabomot u onvimet.

1. OnpegfeneHue LeHbl feNleHNs WKabl U3MepuTensHOro npuobopa.

2. VamepeHune pacCTOSAHUINA.

3. 3mepeHne o6bEMa XXNAKOCTN 1 TBEPAOIO Tena.

4. OnpeaeneHve pasMepoB MasbIX Ten.

5. 3mepeHne Temnepatypbl NpY MOMOLUW >XUAKOCTHOTO TepMOMETpa U
flaTynKa TemMmnepartypsbl.

6. [lpoBedeHne nccnefoBaHMA NO MPOBEPKe runoTesbl: AabHOCTL MOJETa
LIaprKa, MyLweHHOro ropu3oHTaIbHO, TeM 60/bLUE, YeM 60/blLle BbiCOTa
nyckKa.

Pa3nen 2. IlepBoHayajibHbIe CBeJIeHUSI O CTPOEHHUH BellecTBA.

CTpoeHve BewlecTBa: aToMbl W  MONEKYNbI, WX pasMepbl. OnbIThl,

[0Ka3blBaKLLIE ANCKPETHOE CTPOEHME BELLIECTBA.

[BuxkeHne udactuy BewlectBa. CBA3b CKOPOCTU [ABMXKEHUA 4acTuy, C
TemnepaTypoii. BpoyHOBCKOe [ABWXKeHWe, Auddysuns. BsaumopeincrTeme vactuy
BELLLeCTBa: MPUTHKEHUE W OTTa/IKMBaHKE.

ArperatHble COCTOSHUA BELLECTBA: CTPOEHWE ra3oB, XXUAKOCTEN U TBEPAbIX
(Kpuctanimyeckmx) Ten. B3aMmoCBsi3b MeXAy CBOWCTBaMW BELLECTB B PasHbIX
arperatHbIX COCTOSHUAX M MX aTOMHOMONEKYNAPHbIM CTpoeHneM. OCcob6eHHOCTH
arperarHbIX COCTOSAHWI BO/pbl.

Hemoncmpayuu.

1. HabntogeHre 6pOYyHOBCKOIO ABUXKEHNS.



2. HabnwogeHve onddysmn.
3. HabniofeHve  ABNEHWI,  OOBACHAKOWMXCA  MPUTSHXKEHMEM WK
OTTa/IKMBaHNEM YaCTUL, BELL,ECTBaA.

Jlabopamopnuie pabomol u onvimol.

1. OueHka AuameTpa aromMa MeTOAOM pagoB  (C MCNONb30BaHVEM

thoTorpadmi).
2. OnbITbl NO HAbMOAEHWIO TEMOBOIO PACLUIMPEHNS ra3os.
3. OnbITbl N0 O6HAPYXKEHUIO JEACTBUSA CUT MOMEKYIAPHOMO NMPUTAXKEHNS.
Pasnen 3. /IBuskeHne U B3auMoaeiicTBUe TeJl.
MexaHn4yeckoe [BuKeHue. PaBHOMEPHOe U HepaBHOMEPHOE [BVKEHNE.
CkopocTb. CpefiHAA CKOPOCTb MPU HepaBHOMEPHOM [ABUXXeHUMW. PacyéT nytn u
BPEMEHU [BV>KEHUS.
FABneHMe WHepuuMn. 3aKOH WHepuun. B3aMmofeicTBMe Ten Kak npuuMHa
M3MEHEHNS CKOPOCTM [BWMXKeHus Ten. Macca Kak Mepa WHEepTHOCTU Tena.
MnoTHOCTb BewlecTBa. CBA3b MJIOTHOCTU C KOMIMYECTBOM MOJEKYN B eAuMHULLE
06bEMA BeLLIECTBA.
Cuna Kak xapakTepucTuka B3ammogencTsua Ten. Cuna ynpyroct u 3akoH
'yka. V3mepeHne Cu/bl C MOMOLWbLIO ANHAMOMETPA. HABNMeHNE TATOTEHMA U CUna
TAXKeCTU. Cuna TAXKECTU Ha Apyrux nnaHetax. Bec Tena. HesecomocTb. CnoXkeHue
CWN, HarpaB/eHHbIX MO OAHOM Npsamoii. PaBHogencTBytowas cun. Cuna TpeHus.
TpeHue CKOMbXEHUS 1 TPeHWe NMOKOS. TpeHne B MPUPOLEe U TEXHUKE.
Hemoncmpayuu.
1. HabnogeHve MexaHNYecKoro ABMXXeHUs Tena.
2. VI3mepeHune ckopoCTv NPSMOSIMHENHOIO ABUXXEHUS.
3. HabnofeHne ABneHns nHepumn,
4. HabniopeHne n3MeHeHNs CKOPOCTU Mpu B3aMMOAENCTBAY Ter.
5. CpaBHeHMe Macc Nno B3aMMOAENCTBUIO Ter.
6. CnoXkeHue cun, HanpaseHHbIX N0 04HOW NPSMOIA.
Jlabopamopnuvie pabomol u onvimet.
1. OnpepfeneHne CKOPOCTY PaBHOMEPHOTO ABWXEHWA (LUapuKa B XULKOCTH,
MOZENN 3/IEKTPUYECKOr0 aBTOMOOUA 1 TaK fanee).

2. OnpegeneHve cpefHeil CKOPOCTM CKOJbXXeHMst Bpycka Wnu Lapuka o
HaK/OHHOM MIOCKOCTW.
OnpefeneHne NI1OTHOCTX TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb pacTsXKeHus (geopmaummn)
MPY>KUHbI OT NPWUIOXEHHOIN CUSbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 38BUCUMOCTb CWU/bl TPEHUS CKOMbXEHUS OT
Beca Tefla U XapaKTepa ConpuKacatoLLMXcsi MOBEPXHOCTEN.

Pa3nen 4. JlaBjieHne TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



[asneHvie. Cnocobbl yMeHbLUEHNA U YBENUYeHUs AaBneHus. [aBneHune rasa.
3aBMCUMOCTb [aBneHus rasa oT 00béma, Temnepatypbl. [lepefaya [aBfieHuWs
TBEPAbIMM Tenamn, >XXMAKOCTAMU M rasamu. 3akoH [lackana. [MHeBMaTuyeckue
MallVHbl. 3aBUCUMOCTb AaBNEHUSt XMUAKOCTU OT rNy6uHbl. TMapocTaTuyeckumin
napagokc. Coobuaromecs cocyabl. MmapaBnnyeckmne MexaHn3Mmbl.

ATmocepa 3emnn n aTmociepHoe AasneHue. MPUYMHBI CYLLLECTBOBAHUS
BO3AYLUHOW 060M104K1 3emnn. OnbIT Toppuyennn. K3mepeHne aTMoctepHoro
[aBneHns. 3aBUCUMOCTb aTMOC(EPHOrO AaB/eHUs OT BbICOTbI HAJ, YPOBHEM MOpS.
Mpnbopb! 4N U3MepeHUs aTMOC(epPHOro AaB/eHNs.

[elicTBME XXNAKOCTU M rasa Ha NorpyxéHHoe B HUX Teno. BbiTankmearowas
(apxumepnoBa) cuna. 3akoH Apxumepa. MNMnaaHue Ten. BosayxonnasaHue.

Hemoncmpayuu.
3aBMCMMOCTb [iaBNEeHNA ra3a oT TeMneparypbl.

Mepefaya AaBNEHWNSA XKUAKOCTLIO 1 Fa30M.

CoobLuatoLLmecs cocyabl.

"MapaBAMyecKunin npecc.

MposiBneHve AeACTBUA aTMOCKHEPHONO AaBNeHNS.

3aBMCMMOCTb BbITA/IKMBAIOLLEN CUIbI OT 0O6BLEMA MOTPYXKEHHON YacTu
Tena v NNOTHOCTU XXUAKOCTW.

PaBeHCTBO BbITA/IK/BAIOLLEN CUMbI BECY BbITECHEHHOM XXUAKOCTU.

8. YCNoBue nnasaHuA Ten: njaBaHWe WM NOrpy>XXeHue Ten B 3aBUCUMOCTU
OT COOTHOLLIEHUS NJIOTHOCTEN Tena u XXUAKOCTU.

Jlabopamopnuvie pabomol u onvimel.

1. WccnepoBaHue 3aB1CMMOCTY Beca Tena B Bofe 0T 06bEMa NOrpy>XXEHHOM B
XXWAKOCTb YacTu Tena.

2. OnpefeneHve  BbITaNKMBAKOLWEA  CWMbl, AEACTBYHOLLEA Ha  Teno,
NOrpy>kéHHoe B XXNAKOCTb.

3. [NpoBepKa He3aBNUCMMOCTY BbITa/IKMBAKOLLIEN CUMbI, AEACTBYHOLLEN Ha TeNo
B )KMAKOCTW, OT Macchl Tena.

4. OnMbITbl, [AEMOHCTPUPYIOLLME 3aBUCMMOCTb  BbITa/IKUBAIOLLEA  CUSIbI,
OEVCTBYIOLLEN Ha Teno B >KUAKOCTW, OT 06bEMA MOrPY>KEHHON B
XXWAKOCTb YacTu Tena n oT NJI0THOCTU XKUAKOCTW.

5. KOHCTpyuMpoBaHWe apeoMeTpa WAM  KOHCTPYWPOBAHWE NOAKA U
onpeaeneHune eé rpy3onogbLEMHOCTMW.

Paznen 5. Pabora u MOIIHOCTB. JHeprus.

MexaHnyeckas pabota. MOLHOCTb.

MpocTble MexaHu3Mbl: pblyar, 610K, HaKNOHHas MI0CKOCTb. [lpaBusio

paBHOBeCUsi pblyara. [pumeHeHVe MpaBuia paBHOBECUA pblyara K 60Ky,
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«30/10TOe  npaBuno» MexaHuku. KI14 npocTblX MexaHuM3moB. [lpocTble
MeXaHV3Mbl B ObITY U TEXHUKE.

MexaHnyeckas 3Heprusa. KunHeTMyeckaa W MOTeHUWaNbHasa 3Heprus.
MpeBpalLleHne OAHOro BMUAa MeXaHWYECKOM 3HePrn B ApYroi. 3aKOH COXpaHeHus
3HEeprun B MeXaHuKe.

Hemoncmpayuu.

1. [lpyvmepbl NPOCTbLIX MEXaHN3MOB.

Jlabopamopnuvie pabomol u onvimel.

1. OnpegeneHne paboTbl CU/bl TPEHUSA NPV PaBHOMEPHOM [BMXKEHUWN Tena

M0 FOPV30HTA/IbHO NMOBEPXHOCTW.

2. WccnepoBaHune ycnoBuin paBHOBECUSA pblyara.

3. VamepeHue KT HakNOHHON MNOCKOCTHK.

4. VI3ydeHue 3aKOHa COXPaHEHUS MeXaHNYeCKO 3HEPTUN.

8 KIIACC

Pasnea 6. TeruioBble siBJIeHUSA.

OCHOBHbIE  MOMOXEHUST  MOJIEKYNAPHO-KUHETUYECKO TEOPUN  CTPOEHUSA
BellecTBa. Macca 1 pasmepbl aToMOB W Monekyn. OnbiTebl, MOATBEPXKAAlOLLME
OCHOBHbIe NMOIOXKEHNA MOIEKYIAPHOKUHETUYECKOW TEOPUMN.

Mogenn TBEPAOro, >XMAKOr0O W ra3’oobpasHOro COCTOSHWIA  BeLlecTsa.
Kpuctannuueckne n amopgHole Tena. O6bsACHEHWE CBOWCTB ra3os, XUAKOCTEN ©
TBEPALIX TE/l Ha OCHOBE [MOJIOKEHUIA MONEKYNAPHO-KUHETUYECKON Teopuun.
CmaumBaHVe 1 KanunnsapHole ABN1eHNA. TeNI0BOe pacLLUNpPEHME U CXaTHe.

Temnepatypa. CBA3b Temnepatypbl CO CKOPOCTbKO TEMMIOBOI0 [ABUXKEHUA
yactuy. BHyTpeHHAs 3Heprus. Crocobbl WM3MeHEHWS BHYTPEHHEN 3HEeprumu:
Tenaonepegaya n coBepLUeHNe paboTbl. Buabl Tennonepesayn:
TEN0NPOBOAHOCTb, KOHBEKLMSA, U3TyUYEHME.

KonnyectBo TensioTbl. YenbHas TenjoéMKOCTb BellecTBa. Ternsoo6mMeH U
TEeNn/j0BOe paBHOBECME. YpaBHeHVEe TennoBoro 6GanaHca. [nasneHve u
OTBepfeBaHNEe KPUCT/I/IMYECKUX BeLLeCcTB. YAenbHad Tennota NaaBieHus.
Mapoobpa3oBaHne ¥ KoHAeHcauus. Vicnapenue. KuneHve. YpenbHas Tennota
napoobpaszoBaHus. 3aBUCUMOCTb TemnepaTypbl KWUMEHUS OT aTMOC(HepHOro
[laBneHuns.

BnaxHoOCTb BO3ayxa.

OHeprus TonMBea. Y enbHasa TenaoTa cropaHus.

MpyHumMnbl paboTbl TensoBbixX pAsuratenein KL TennoBoro Aasurarens.
Tennosble ABUraTeNn U 3alinTa OKpYyXXatoLent cpespl.

3aKOH COXpaHeHUA 1 NMpeBpaLLLeHNs 3Heprm B TENIOBLIX NPOLEeccax.

Jemoncmpayuu.

1. HabntogeHve 6pOyHOBCKOIO ABVKEHUS.
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HabntogeHve anddysnn.

HabnrogeHne SBNEHUI CMaunBaHNSA U KanuANSapHbIX ABNEHWIA.
HabnoeHne TensioBoro pacluvpeHns Ten.

3meHeHVe AaBneHVs rasa npuv M3MeHeHUM 06bEMa U HarpeBaHUN WK
OXNAKAEHUN,

MpaBuna nsmMepeHnsa TemnepaTypsbl.

Buabl Tennonepegayn.

OxnaxxaeHune rnpu cosepLLeHnn paboThbl.

HarpeBaHune npu coBepLUeHnN paboTbl BHELLHUMM CUMTAMM.

. CpaBHeHMe TenI0EMKOCTEN pasINYHbIX BELLECTB.

. HabntoaeHne KuneHus.

. HabntoieHne NocTosHCTBa TemMnepaTypbl MpK NnaBneHnn.
13.

Mogenu TennoBbIX [BUraTeneil.

Jlabopamopnuvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITbl N0 06HAPYXKEHWIO LEACTBUA CUT MONEKYNIAPHOIO NMPUTAXKEHNS.
OnbITbl NO BbIpaLLMBaHNIO KPUCTA/INI0B NMOBAPEHHOIN COMN U caxapa.
OnbITbl MO0 HabMOAEHUIO TEMIOBOI0 PaclUMPEHUs ra30B, XUAKOCTEN t
TBEPAbIX Te.

OnpegfeneHve faBneHns BO3ayxa B 6a/1/1oHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCUMOCTb [aBfieHUs BO34yXa OT ero
06bEMa 1 HarpeBaHus UK OXNXKAEHUS.

MpoBepka rmnoTesbl IMHENHON 3aBUCUMOCTU [/IMHbI CTONIOMKA YKULKOCTH
B TEPMOMETPUYECKOI TPYOKe OT TemrnepaTypsbl.

HabntogeHne W3MeHeHWs BHYTPEHHe 3Heprum Tefa B pesynbTare
Teronepegayn 1 paboTbl BHELLHUX CUJI.

WccnefoBaHne fBNeHUs TennoobmeHa MpU CMeLMBaHUM XONIOLHON U
ropsyven BoApbl.

OnpegeneHve  KonuMyecTBa  TeMnoThbl, MOJIyYEHHOro  BOAOM  Mpwu
Ternn1000MeHe C HarpeTbiM MeTIINYECKUM LUINHAPOM,

OnpegeneHvie yaenbHON TeMI0EMKOCTU BeLLLeCTBa.

ViccnepgoBaHme npouecca ncnapeHus.

OnpegeneHvie OTHOCUTE/NIbHOM BI&XKHOCTU BO34YyXa.

OnpegeneHvie yaenbHON TeN10Tbl MNNaBEHNS fbAa.

Pa3nen 7. DjekTpuyeckue ¥ MAarHUTHBIE SIBJICHUS.

AnekTpuzaums Ten. [pa poda 3aNeKTpMUECKUX 3apsfoB. Biavmopgeincreue
3apshKeHHbIX  Ten. 3akoH KynoHa (3aBUCUMMOCTb  CUMbl  B3aMMOLEACTBUS
3aPSKEHHbIX T/ OT BENNYMHbI 3apALO0B 1 PaCCTOAHNUA MEXAY Tesiammn).

DneKTpnuyeckoe none. HanpsXKEHHOCTb 3NeKTpMYecKoro nond. [puHUmMN
Cynepno3nLmMm aneKTpMUecKnx nonen (Ha Ka4eCTBEHHOM YPOBHE).



Hocutenn anekTpuyeckux 3apsafoB. JNeMeHTapHbIA 3NeKTPUYECKUiA 3apsga,
CtpoeHvne aroma. [1poBOAHVMKM W OM3NEKTPUKWA. 3aKOH  COXpaHeHus
3NEKTPUYECKOTr0 3apaa.

JNEKTPUYECKMIA TOK. YCNOBMS CYLLECTBOBAHWSA 3/IEKTPUYECKOro TOKa.
NCTOYHMKM MOCTOAHHOTO TOKa. [eicTBUA 3/1eKTPUYECKOro ToKa (TersioBoe,
XVMUYECKOE, MarHUTHOE). DNEKTPUYECKMNIA TOK B XXMUAKOCTAX U rasax.

dnekTpuyeckaa uUenb. Cuna ToKa.  DNEKTPUYECKOe  HanpsXeHue.
ConpoTuBneHne NMPOBOAHMKA. Y aeNbHOe COMpoTUB/eHNe BellecTBa. 3akoH Oma
Ana  ydactka uenwu. [locnegoBaTtenbHOe U MapaifeNlbHOE  COefMHEHME
NpPOBOAHWNKOB.

Pabota M MOLLHOCTb 3/IEKTPUYECKOro ToKa. 3akoH J[hkoyns—/leHua.
ANeKTpUYeCKmMe Lenun n NoTpebuTenn aNeKTPUYECKon aHeprum B 6bITy. KopoTkoe
3aMblKaHwe.

MOCTOAHHbIE  MarHuTbl.  B3aMmopgencTBMe  MOCTOAHHbLIX ~ MarHuTOB.
MarHuTtHoe none. MarHMTHoe none 3eMM 1 ero 3HauyeHue ana XU3HU Ha 3emne.
OnblIT  3pcrtega. MarHutHoe nosie  3NEKTPUYECKOTro  ToKa.  [MpumeHeHme
3/1eKTPOMAarH1ToB B TeXHUKeE. [lelCTB1E MarHUTHOIO NoJiA Ha MPOBOAHUK C TOKOM.
AneKkTpoapuratTenb MOCTOSAHHOIO TOKa. MCronb3oBaHWe 3MeKTpoABUrarTenein B
TEXHUYECKMNX YCTPOMCTBAX U Ha TpaHCropTe.

OnbITbl Papages. ABneHMEe 3NeKTPOMAarHUTHON MHAYKUMK. TpaBnno JleHua.
3neKTporeHepartop. Cnocobbl nony4eHus 3/1IEKTPUYECKON 3Hepruu.
ANeKTPOCTaHL MM Ha BO30OHOBNSEMbIX MCTOUYHMKAX SHEPTUN.

Hemoncmpayuu.

AnekTpusauuna Ten.
[1Ba pofa aNeKTpuYecKnx 3apsaLoB 1 B3aMMOAENCTBUE 3apSKEHHbIX Te.
YCTPOMCTBO U AeCTBME 3NEKTPOCKONMa.
AnekTpocTaTnyeckaa MHAYKLMS.
3aKOH COXpaHeHUsa INEKTPUYECKUX 3apsi0B.
[MPOBOAHMKM W AN3NEKTPUKNA.
MogenvpoBaHue CUNOBbIX TIMHWIA 3NEKTPUYECKOTO MOSS.
ICTOUYHMKM NOCTOAHHOTO TOKa.
[leCTBMA 3N1eKTPUYECKOTO TOKa.
. DNEKTPUYECKIMIA TOK B XXNLKOCTW.
. [a30BbIl paspas.
. \3mepeHne cunbl ToKa aMnepMeTpomMm.
. \3mepeHre aneKTpruyeckoro Hanps>keHns BoIbTMETPOM.
. Peocrtar v marasunH conpoTuBNEHNIA.
. B3aumogeincTeme nocTossHHbIX MarHUTOB.
. MopenvpoBaHne HeBO3MOXXHOCTU pasfieneHns NnosikocoB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MogenvpoBaHe MarHUTHbIX MoJiei MOCTOSAHHLIX MarHUTOB.

OnbIT IpcTea.

MarHuTHoe noJsie ToKa. SNEKTPOMArHnT.

[leACcTBME MarHMTHOr0 Mo/st Ha MPOBOAHMUK C TOKOM.,

AneKTpoaBuraTesib NOCTOAHHOIO TOKa.

VccnefoBaHue ABNeHNS 3N1eKTPOMArHUTHOM UHAYKUMK,

OnbITbl Papajes.

3aBMCMMOCTb  HarnpaB/fieHust WHAYKUMOHHOIO TOKa OT YC/OBWUWA €ero
BO3HWKHOBEHUA.

SneKTporeHepaTop NOCTOAHHOIO TOKaA.

Jlabopamopnuvie pabomol u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITbl MO HabNIOAEHUIO 3NeKTpU3aumMn Ten WHAYKUMeA U npu
COMPVKOCHOBEHUN.

WccnefoBaHne [eCTBUA  3M1EKTPUYECKOrO MOMIS HAa MPOBOAHUKA U
AV3NEKTPUKN.

C60pKa 1 NpoBepKa paboTbl 3NEKTPUYECKON LIENN MOCTOSIHHOIO TOKa.
3mepeHvie 1 perynnupoBaHmne Cusibl TOKa.

3MepeHvie 1 perynnmpoBaHune HanpskeHus.

VccnepoBaHne 3aBMCMMOCTU CUJTbl TOKA, UAYLLEro Yepes pesncTop, OT
COMPOTUB/EHNSA PE3NCTOPA U HaNPSXKEHNA Ha Pe3NCTOpeE.

OnbIThbl, LEMOHCTpUpYIOLLMe 3aBYCUMOCTb 3/1EKTPUYECKOTO
COMPOTUBNEHNSA MPOBOAHUKA OT ero A/IMHbl, M/0LWaan MnorepeyHoro
CeyeHVs 1 MaTepuana.

MpoBepka npaBuia CAOXKEHWUS HAMPSHXXEHUA Mpy  MoCcnefoBaTe/lbHOM
COefIMHEHNN [BYX PE3NCTOPOB.

MMpoBepka npaswna A9 CUIbl TOKA NPV nNapasne/ibHOM COeAUHEHUM
PEe3nCTOpPOB.

OnpegeneHne paboTbl 3/1EKTPUYECKOIO TOKa, AYLLENO Yepes pe3ncTop.
OnpegeneHve  MOLLHOCTM  3/IEKTPUYECKOTO TOKa, BbIAENSIEMON Ha
pesuncrope.

VccrnepoBaHme 3aBUCMMOCTM CUJIbl TOKA, MAYLLETO Yepes fiaMrnoyky, oT
HanpsXKeHNs Ha Hel.

OnpepneneHne Kr14 Harpesatens.

VccnefoBaHMe MarHMTHOIO B3aMMOZECTBIUA NOCTOAHHBIX MarH1TOB.
3ydyeHne MarHMTHOro MNONS  MOCTOSHHbIX ~ MAarHWUTOB  MpU  UX
06beMHEHNN Y pa3feneHunn.

VccnefioBaHne JeliCTBUSA 3/1IEKTPUYECKONO TOKA Ha MarHUTHYHO CTPESIKY.



17. ONbITbl,  AEMOHCTPUPYIOLLME  3aBUCUMOCTb  CW/Ibl  B3aUMOLENCTBUSA
KaTyLWKW C TOKOM M MarHuta OT CWbl TOKa W HanpasneHWs TOKa B
KaTyLLKe.

18. VI3yyeHwve feNCTBUSA MarHATHOTO NO/IA Ha NPOBOAHMK C TOKOM.

19. KOHCTpyMpOBaHue 1 n3y4veHune paboTbl 3/1eKTPOABUTaTENS.

20. amepeHue KT anekTpoaBuraTenbHOM yCTaHOBKMN.

21. OnbITbl MO WCCNEA0BaHWMIO  ABNEHUS  3NEKTPOMArHUTHOW  UHAYKUWW:
nccnefoBaHMe W3MEHEHWI 3HAYeHWs W HarpaBneHUs WHAYKLMOHHOTO
TOKa.

9 KUIIACC

Pasnen 8. Mexannveckue siBJIeHHS.

MexaHn4yeckoe [ABwxeHWe. MaTepnanbHas Touka. CucTema OTCYUéTa.
OTHOCUTE/IbHOCTb MEXaHMYeCcKoro [ABMXKeHWs. PaBHOMepHOe NpPSAMOJIMHEHOE
ABWKeHVe. HepaBHOMepHOEe NpsMOIMHeNnHOe ABuXKeHue. CpeHAas U MrHOBEHHas
CKOPOCTb Tefa npy HepaBHOMEPHOM [BVXKEHUN.

YcKopeHve. PaBHOYCKOpPeHHOe MpsAMONNHeHOe [ABuKeHue. CBob6oAHOE
nageHue. OnbITbl Manunnes.

PaBHOMepHOE [ABVKEHWME MO OKPY>KHOCTK. [lepuof M yactoTa obpatleHus.
JInHeinHasa v yrnoeas CKOPOCTU. LIeHTPOCTPeMUTENIbHOE YCKOPEHUE.,

MepBblit 3aKOH HbtoTOHA. BTOpOI 3aKOoH HbtoTOHa. TpeTuii 3aKkoH HbHOTOHA.
MpyHUMN cynepnosnLmmn cun.

Cvna ynpyrocTtu. 3akoH "'yka. Cuna TpeHus: cuna TPEHUA CKOMbXEHNSA, cuna
TPEHUA NOKOSA, APYrue BULbl TPEHUS.

Cuna TSHKECTU N 3aKOH BCEMUPHOro TATOTEHUA. YCKOpeHue CBOBOAHOrO
nageHns. [BwkeHve nnaHeT BOKpYyr CosnHua. lMepBas KOCMWMYECcKast CKOPOCTb.
HeBecoMoCTb 1 MeperpysKu.

PaBHOBeCcMe maTepuanbHOM TOUKKU. ABGCOMKOTHO TBEPJOe Teno. PaBHoBecue
TBEPAOIO Tena ¢ 3aKpeniEHHOM 0CbHo BpaweHns. MOMEHT cusibl. LIeHTp TsXKeCTw.

mnynbc Tena. V3mMeHeHWe umnynbca. VIMMynbC Cuibl. 3aKOH COXpaHeHMs
nMMnynbca. PeakTMBHOE ABMKEHNE.

MexaHnyeckass pabota M MOLWHOCTb. PaboTta cun TSXKeCTW, Ynpyroctu,
TpeHus. CBA3b 3HepruM 1 paboTol. MoTeHUManbHas 3Heprus Tena, NOAHATOro Haf
MOBEPXHOCTbIO 3eM/n. TloTeHUMaIbHas 3HEPTMS CKaToM NPY>KUHbI. KUHeThYecKas
3Heprus. TeopeMa O KMHETUYECKOW 3Hepruun. 3akOH COXPaHEHUsi MexaHWUYeCKOM
3Heprum.

Jemoncmpayuu.

1. HabnogeHve mexaHNMYeCcKoro ABVXKEHUA Tena OTHOCUTENIbHO PasHbIX Terl

OTCuéTa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHVe nyTell U TPaeKTOPUA [ABVMDKEHUA OLHOr0 M TOrO >Ke Tena
OTHOCUTE/NIbHO Pa3HbIX TEN OTCYETA.

3mepeHme CKOPOCTU U YCKOPEHUS MPAMOIMHEAHOTO ABUXXEHWS.
ViccnepgoBaHme Npr3HaKoB PaBHOYCKOPEHHOTO ABUXXEHUS.

HabntogeHne ABVYKEHNSA Tefa Nno OKPY>KHOCTHK,

HabntofeHne MexaHNyecKnX SBMEHNI, NPOUCXOAALLNX B CUCTEME OTCUETA
«Tenexka» npu eé paBHOMEPHOM W  YCKOPEHHOM  [ABWXEHUU
OTHOCUTE/IbHO KabuHeTa PU3nKu.

3aBMCMMOCTb YCKOPEHWUA Tena OT MacChl Tefla U AeNCTBYIOLWLEA Ha Hero
CUNbI.

HabntofeHre paBeHCTBa CU MPY B3aUMOLENCTBUN Ter.

13meHeHWe Beca Tena npu YCKOPEHHOM ABUKEHUMN.

Mepefaya MMynbca Npy B3anMOLENCTBUN Te.

MpeobpazoBaHWs 3HEPTUN NPU B3aMOLENCTBUM TeN.

CoxpaHeHWe MMMNy/bca Npy Heynpyrom B3avMOLENCTBUN,

CoxpaHeHWe nmnysbca Npy abcontoTHO YNPYroM B3avMOLENCTBUMN,
HabntogeHne peakTMBHOIO ABUKEHUS.

CoxpaHeHWe MexaHUYeCKOoi aHeprm npu cBo604HOM NageHuu.
CoxpaHeHWe MexaHNYecKor aHeprv NPn ABVXKEHUN Tefla Nog, LencTBueM

MPY>XWUHbI.

Jlabopamopnuvie pabomol u onvimet.

1.

KOHCTpyMpoBaHue TpakTa [/19 pa3roHa W [ajibHelilero paBHOMEPHOro
[BVDKEHUA LLAPUKA U TENEXKMN.

OnpegeneHvie cpefHEen CKOPOCTU CKOMbXeHMst 6pycka Wan [BUKEHUS
LLIAPMKa MO HAK/IOHHOW MI0CKOCTW.

OnpegeneHve YCKopeHusi Tena MpyY PaBHOYCKOPEHHOM [ABVMXXEHUW O
HaK/OHHOM MOCKOCTW.

WccnefoBaHne 3aBUCUMOCTU NMYTWM OT BPEMEHW MpPU PaBHOYCKOPEHHOM
[BVKEHUN 6€3 Ha4a/lbHON CKOPOCTW.

MpoBepka runNOTe3bl: ecnv Mpyv  PaBHOYCKOPEHHOM  [BWXeHWU 6e3
Haya/IbHOM CKOPOCTM MYTW OTHOCATCA KaK psag HEeYyéTHbIX 4ucen, TO
COOTBETCTBYHOLLME MPOMEXYTKN BPEMEHW OJMHAKOBBI.

WccnefoBaHne  3aBUCUMOCTU  CWUMbl  TPEHWUSA  CKOJIBXXEHWA OT  CWNbl
HOPMaJIbHOr O [jaB/ieHNs.

OnpepaeneHne KoapguumeHTa TPEHNA CKONMbXEHWS.

OnpegeneHne XXECTKOCTU NPYXXUHbI.

OnpegeneHvie paboTbl CUNbI TPEHUS MPU PaBHOMEPHOM [BUXKEHWUM TeNa
M0 FOPV30HTa/IbHO NMOBEPXHOCTW.



10. OnpegeneHne paboTbl CWUAbl  YMPYroctM Mpu  nogbéme rpysa cC
MCNO/b30BaHEM HEMOABVXXHOTO 1 MOABMXHOTO G/TOKOB.

11. VI3y4eHue 3aKOHa COXPaHEHNS 3HEPTUN.

Pasznen 9. Mexannveckue Ko0J1e0aHUsI U BOJIHBI.

KonebatenbHoe ABmxeHne. OCHOBHbIE XapaKTepUCTUKK KonebaHWiA: nepuog,
4acToTa, aMnauTyga. MaremaTuyeckmin U NPYXXMHHbLIA MasTHUKK. MpeBpalyeHne
3HepPruu npun KonebarenbHOM ABVKEHUN.

3atyxalowme  KonebaHud.  BbIHYyXOeHHble  KonebaHMsA.  Pe3oHaHcC.
MexaHnyeckne BOMHbI. CBOWCTBA MeXaHW4YecKuxX BOSH. [poAosibHble U
nornepeyHble BOMHbI.  [lIMHA BOMHbI M CKOPOCTb €& pacrnpoCTpaHeHus.
MexaHn4ecKme BOSHbI B TBEPLOM Tene, CeNCMUYECKIMe BOSTHBI.

3ByK. 'POMKOCTb 3BYKa M BbiCOTa TOHa. OTpaXkeHWe 3ByKa. VIH(pasByK K
YNbTPa3BYK.

Hemoncmpayuu.

1. HabnwogeHve KonebaHwii Ten nof AeNCTBMEM CWUSbl TSHKECTM U CUNb
Yrpyrocru.

HabntogeHne KonebaHuin rpysa Ha HATU U Ha NPY>XXUHE.
HabntogeHne BbIHY>KAEHHbIX KONebaHWin 1 pe3oHaHca.
PacnpocTpaHeHne NPOLO/IbHbIX 1 MOMepPeyHbIX BOSH (Ha Mofenn).
HabntogeHne 3aBMCUMOCTY BbICOTbI 3BYKa OT 4acTOThI.
. AKYCTMYECKNIA pe3oHaHc.
JIaéopamopnbte pabomwt u onvimel.
1. OnpegeneHne 4actoTbl W nepuofda KonfebaHW  MaTeMaTU4ecKoro
MasATHUKA.

2. OnpepeneHne 4acToTbl U Nepuoda KonebaHuin NPYXMHHOTO MasiTHUKA.

3. VccnepoBaHune 3aBUCUMOCTM Nepuofa KonebaHuin NoABELLIEHHOIO K HATK

rpysa oT 4/IVHbI HUTW.
4. VlccnepoBaHue 3aBUCUMOCTM Nepuojga KonebaHuin Npy>KMHHOMo MasiTH1Ka
OT Macchl rpysa.

5. lMpoBepka He3aBMCMMOCTU Mepnoja KonebaHuii rpysa, MOABELLEHHOMO K
HWUTK, OT Macchl rpysa.

6. OnbITbl, [JEMOHCTPMPYIOLLME  3aBUCUMOCTb  Mepuoja  KonebaHui
MPY>KMHHOTO MasAiTHMKA OT MAaccCbl rpy3a 1 >XECTKOCTU NPY>KNHBI.

7. VI3mepeHue yckopeHus cBOOOAHOMO NageHus.

Paznen 10. DnekTpoMarHuTHoe moJjie U 3JIeKTPOMATHUTHBIE BOJIHBI.

JNeKTPOMarHUTHOe  nose.  3NeKTPOMarHUTHble  BOMHbL.  CBOWCTBa
3/IEKTPOMArHUTHbLIX BOMH. Llkana 31eKTpOMarHWTHbIX BOJH. lcnonb3oBaHue
3/1eKTPOMAarHUTHbIX BOSTH [/19 COTOBOM CBA3W.
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AneKTpoMarHuTHasa npupoga ceeta. CKOpoCTb cBeTa. BonHOBblE CBOMCTBA
cBeTa.

Hemoncmpayuu.

1. CBOICTBa 3N1€KTPOMArHUTHbLIX BOJH.

2. BonHoBble cBONCTBa CBeTa.

Jlabopamopnuvie pabomoul u onvimel.

1. V3yyeHve CBOWCTB 3/1EKTPOMArHUTHBIX BOSIH C MOMOLLbO MOGW/ILHOIO

TenegoHa.

Pasnen 11. CBeToBbI€ sIBJICHMSI.

JlyyeBaad  Mopjenb  CBeTa. VcTouHnkn  cBeTa. MpsiMONMHeNnHoe
pacnpocTpaHeHue ceeTa. 3aTMeHUa ConHua n JlyHel. OTpaxkeHne ceeTa. 1ockoe
3epKao. 3aKOH OTPaXKeHWUs CBETa.

lMpenomneHve cBeTa. 3aKOH npenomneHua ceeta. [lonHoe BHYTpeHHee
OTpaXkeHWe cBeTa. lcnonb3oBaHWE TMOIHOTO BHYTPEHHEro OTPaXKEHUS B
OMTNYECKNX CBETOBOAX.

NnHza. Xopg nyyver B nmH3e. OnTU4Yeckad cucTema (oToannapara,
MWKpOCKOMa M Teneckona. [nas3 Kak onTuyeckasa cuctema. BavM3opykoctb w
[aTbHO30PKOCTb.

PasnoxeHve 6enoro ceeta B crekTp. OnbiTbl HbloToOHa. CnoxeHue
CMeKTpa/ibHbIX LiBETOB. Jucnepcusa ceeTa.

Hemoncmpayuu.

MpsMoNnHenHoOe pacnpocTpaHeHue ceeTa.

OTpakeHKe cBeTa.

Mony4yeHne n306paXKeHW B NIOCKOM, BOTHYTOM W BbIMYK/IOM 3epKasnax.

MpenomneHwne ceeTa.

ONTUYECKINIA CBETOBOA,

Xopa nyyeli B cobuparoLLient NnH3e.

Xog nyyeli B paccenBatoLLLEN TMH3E.

Mony4yeHne N306paXKeHW C MOMOLLLbIO /TNH3.

MprHUMN LencTBMA (hoToannapara, MMKPOCKOMNa 1 Teneckona.

10. Mopenb rnasa.

11. Pa3noxxeHne 6e10ro ceeta B CMeEKTP.

12. MonyyeHune 6en10ro ceeta Npu C0XKeHUM CBETA PasHbIX LiBETOB.

Jlabopamopnuie padbomul u onvimeol.

1. WccnepgoBaHne 3aBUCUMOCTU yrna OTPaXKeHWA CBETOBOrO sy4va OT Yyrnia
nageHus.

2. VI3ydeHuve xapakTepuCTrK 1306paxKeHns npeameTa B N10CKOM 3epKase.

3. WccneposaHve 3aBUCMMOCTY yrna npenomieHnsa CBETOBOIO iyda OT yrna
NafieHNs Ha rpaHnLLe «BO34YX—CTEK/O».
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4. TlonyyeHne n306paXKeHMn ¢ NOMOLLLbIO COBUPAtOLLIEN NINH3bI.
OnpegeneHrie POKYCHOIO PacCTOAHMUSA U ONTUYECKON CU/bl COBUpatoLLeit
NINH3bI.

6. OnbITbl MO pPa3NoXeHWO 6Ee1oro CeBeTa B CMEKTP.

7. OnbITbl NO BOCMPUATUIO LBETa MPEeAMETOB MpU UX HabMOAEeHUN Yepes
LIBETOBbIE (DUNBTPBI.

Pa3gen 12. KBanTOBbBIE AIBJICHHUS.

OnbITbl Pesepopaa v nnaHetapHas Mofens atoma. Mogenb atoma bopa.
cnyckaHue 1 nornouleHne ceeta atoMmoM. KBaHThbl. JInHeiAuaTble CNeKTpbl.

PagnoaktmBHOCTb. Anb(a, 6eTa- 1 ramma-unsnyyeHus. CTpoeHne aToMHOro
aapa.  HyKnoHHas wmogenb atoMHoro agpa.  MsoTtonbl.  PagnoakTUBHbIE
npespateHns. MNeprof nonypacnaga aTOMHbIX A4ep.

AfepHble peakumn. 3aKOHbl COXpaHeHUsA 3apAaf0BOro M MaccoBOro Yucen.
JHeprua cBAsM atoMHbIX aaep. CBA3b Macchbl U 3Hepruun. Peakumn cuUHTe3a U”
feneHns agep. IctouHnkm aHeprum ConHua v 3BE3A,.

AfepHas asHepretuka. [enctBus paguoakTUBHbIX W3/TYYEHUA Ha >KUBble
OpraHu3mbl.

emoncmpayuu.

1. CneKTpbl U31y4eHNa 1 NOT/OLLEHNS.

2. CneKTpbl pa3NYHbIX rasos.

3. CnekTp BOAOpOAA.

4. HabnogeHne TpekoB B Kamepe BusbcoHa.

5. PaboTa CHUETYMKA NOHU3MPYHOLLMX U3NTYUEHWIA.

6. Pernctpauna nsnyyeHusa npupoSHbIX MUHEPaIOB 1 MPOLYKTOB.

Jlabopamopnuie padbomul u onvimeol.

1. HabnwogeHve CnnowWHbIX Y IMHeAYaTbIX CMEKTPOB U3TyYeHMs.

2. WccnepoBaHve TPEKOB: M3MepPEHWE 3Heprnm 4vacTuupbl MO TOPMO3HOMY

nyTu (No hoTorpauam).

3. VI3mepeHue pafnoakTMBHOIO (hOHa.

IToBTOpPHUTEIBbHO-00001IAIOIINIA MOIYJIb.

MoBTOPUTENLHO-06006LLAIOLWLMIA MOAYNb NPefHAa3HayYeH A1 cUcTeMaTu3aumm
M  0000leHNs  MPeaMETHOr0  COAEpXXaHUs U OMnbiTa  [AeATe/IbHOCTH,
NMPUOGPETEHHOTO NPY U3YYEHUM BCEro Kypca (PU3NKK, a TaKxe A1 NOArOTOBKN K
OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy Mo (uM3vkKe [na  00y4aroLmxcs,
BbIOPABLLMX 3TOT Y4YeOHbIV NpeamerT.

[Mpy N3y4eHUn JaHHOTO MOAYNA Peasin3yroTCA U CUCTEMATU3UPYIOTCA BUbI
[eATeNIbHOCTM, Ha OCHOBE KOTOPbIX 06ecrneynBaeTcs AOCTVKEHUE MPeaMETHbIX Y
MeTarnpeaMeTHbIX  MJaHUPYeMbIX — pe3ynbTatoB  00y4veHWs,  opmupyeTcs
eCTeCTBEHHOHay4yHas rpaMOTHOCTb: OCBOEHMe Hay4HbIX METOLOB MCC/efoBaHNA



SIBNEHNIA NpUpoabl U TEXHUKW, OBNafieHNe YMEHUSAMU O6BACHATb (U3NYECKMe
SIBMEHNs,, NPUMEHSI MOMyYeHHble 3HaHWSA, pellaTb 3aJadM, B TOM uucne
KaueCTBEHHble 1 3KCNepUMEHTA/IbHbIE.

MpUHUMNMANBLHO AeSTeNbHOCTHbIV XapakTep JaHHOro pasfena peanusyetcs
32 CYET TOro, YTO O0O6YYalOLMECS BbINOMHAT 3afaHus, B KOTOPbIX WM
npeanaraeTcs:

Ha OCHOBe MOMYYEHHbIX 3HaHWIA pacno3HaBaTb WM Hay4yHO OObBACHSATb
(hm3nyeckme SBNEHNS B OKPY>XKatoLLLEV NPUPOE 1 NOBCEAHEBHOM XXN3HW;

MCMOMb30BaTh Hay4Hble METOAbI UCCNeA0BaHUS (PU3NYECKMX SBNEHWUIA, B TOM
yncne ANs NPOBEPKM TMMNOTe3 U NMONyYeHNs TEOPETUYECKMX BbIBO/OB;
0ObSCHATL Hay4Hble OCHOBbl Hambonee BaXHbIX [AOCTVXKEHWIA COBPEMEHHbIX
TEXHO/OTNIA, HaNnpUMep, NPaKTUYECKOTO UCMO/Mb30BaHMS Pa3NINUHbIX UCTOYHUKOB
3HEprMM Ha OCHOBE 3aKOHA NPeBPALLEHUs U COXPaHEHNSI BCEX M3BECTHbLIX BUOB
3Hepruu.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

M3yueHne (13MKN Ha YPOBHE OCHOBHOIO 06LLEr0 06pa3oBaHNs HarpaB/eHo

Ha JOCTUXXEHNE NMMYHOCTHBIX, MeTanpPeAMETHbIX U NPeAMETHbIX 06pa30BaTeNbHbIX
pe3ynbTaToB.

B pesynbTaTe U3ydeHns U3MKU Ha YPOBHE OCHOBHOTO OOLLLEr0 06pa3oBaHus

y obyuatolerocs 6yayT chopmMnpoBaHbl CneayroLe NMYHOCTHbIE pe3y/bTaThbl B
4acTu:

1) naTpHOTHYECKOT0 BOCIIUTAHUSA S

- NPOSAB/IEHNE NHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON
(PM3MYECKOI HAYKN;

- LLeHHOCTHOE OTHOLLEHME K JOCTUXKEHNAM POCCUNCKUX YYEHBIX-(PU3NKOB;

2) rpa’AaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

- TOTOBHOCTb K aKTMBHOMY Y4acTuio B 00CYXXAeHNM 0OLLECTBEHHO 3HAUYNMbIX U
3TMYECKUX MPO6/IeM, CBA3AHHbIX C MPAKTUYECKUM MPUMEHEHVEM [0CTUXEHUI
OM3NKN;

- 0CO3HaHWe BaKHOCTU MOPaIbHO-3TUYECKUX MPUHLMMOB B [eATeNbHOCTU
YYEHOrO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCMPUATUE ICTETUYECKMX KayeCTB (PU3NYECKON HayKu: eé rapMOHWYHOIO
MOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- 0CO3HaHMe LUEHHOCTU (IU3NYECKOW HAyKM KaK MOLLHOM0 WHCTPYMEHTa
MO3HaHUA MUpa, OCHOBbI Pa3BUTUA TEXHOMIOMNIA, BaXKHelLLIeld COCTaBAOLLEN
KYNbTYpbl;

- PasBuUTUE Hay‘-IHOI7I N0603HATENBHOCTN, MHTEpeCca K I/ICCJ'Ie,D,OBaTeI'IbCKOI\/‘I
[leaTeNIbHOCTY;

S5) d¢opmupoBaHusi  KYJbTYPbl  3I0POBbSI W  3MOUHOHAJBLHOIO
0/1aronoJIy4us:

- 0CO3HaHue LEeHHOCTU 6e3onacHoro 06pa3a XNU3HN B COBPEMEHHOM
TEXHO/IOTMYECKOM MUPE, BAXHOCTU MpaBui 6e30nacHOro noBefeHns Ha
TpaHCNopTe, Ha [oporax, C 3/IEKTPUYECKUM W TensoBbiM 060pYL0BaHMEM B
[OMALLIHNX YCNOBUSAX;

- C()OPMMPOBAHHOCTL HaBblKa pegiekcun, MpusHaHWe CBOEro rnpasa Ha
OLUMOKY 1 TaKOr0 XXe NpaBa Y [pyroro 4enoBeka;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4acTuMe B pelleHUW npaKTUYeckux 3agady (B pamkax Cemby,
00pa3oBaTeNbHON  OpraHuM3auun, ropoda, Kpas) TEeXHONOTMYeckon 1



COUManbHOM HanpaBfeHHOCTW, TPeGYHLWMX B TOM uMCie U (DU3MYECKUX
3HaHWI;

e - MHTEpeC K MNPaKTUYECKOMY M3YUYEHMIO NPOgECCUiA, CBA3aHHbIX C (IU3NKOIA;

e 7)3KOJOrH4€CKOTr0 BOCIIUTAHU A

e - OpPVEHTaUMs Ha NPUMEHeHWE (U3UYECKUX 3HAHWUIA ONS PelleHnst 3adad B
061acTv OKpyXKatoWein cpedbl, NAaHUPOBaHWA MOCTYMNKOB W OLEHKM WX
BO3MOXHbIX NMOCNEACTBUI NS OKPY)KaKOLLLEN cpeapbl;

e - OCO3HaHWE rN06a/IbHOrO XapakTepa 3KONOrMYeckMx Npobnem u nyTen ux
peLLeHus;

e §8) aganTanMu K W3MEHSOIIMMCH YCJIOBHUSIM COLHUAJBLHOW M NMPHUPOAHOI
cpeabl:

e - TMOTPEOHOCTb BO B3aMMOAEWCTBMM MNPW  BbINOMHEHUN WUCCNEA0BaHUA W
MPOEKTOB (PU3NYECKOA HarpaBNeHHOCTU, OTKPbITOCTb OMbITY M 3HAHUAM
ApYrux;

e - TOBbILEHNE YPOBHA CBOEM KOMMETEHTHOCTU 4epe3 MNPaKTUYECKYH
AeATeNbHOCTb;

e - NOTPEOHOCTb B POPMMPOBAHMMN HOBbIX 3HAHWIA, B TOM Ymncie PopMynmnpoBaTthb
naeu, NOHATUA, TMNOTe3bl 0 (IM3NYECKUX 0OBEKTAX U SABNEHUSIX;

e - OCO3HaHWE AeULNTOB COOBCTBEHHBIX 3HAHWIA U KOMMETEHTHOCTE B 06nacTu
(hn3nKn;

e - TMNaHMPOBaHWE CBOEro pPa3BUTUA B MNPUOBPETEHUN HOBbLIX PUINYECKMX
3HaHWIA;

e - CTPEM/IEHME aHANIN3MPOBAaTb U BbISB/ISATL B3aMMOCBSA3U NPUPOAbI, 06LLEeCTBA U
3KOHOMWKM, B TOM YUC/IEe C UCMO/b30BaHNEM (DU3NUECKMNX 3HAHWIA;

e - OUEHKa CBOMX [EACTBMIA C YYETOM B/MSHMS Ha OKPYXKalOLLYH cpefy,
BO3MOXHbIX rN06abHbIX MOCNEACTBUIA.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3synbTate 0OCBOEHWA nNporpaMMbl MO (PU3VKe Ha YPOBHE OCHOBHOIO
06LLero obpasoBaHnsa y obyuyaroLlerocs 6yayT chopMMpoBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, BK/IKOYalOLLMe No3HaBaTe/lbHble YHUBEPCa/IbHbIE YUYebHble AeliCTBUS,
KOMMYHWKATUBHblE  YHMBEPC&/IbHble  Y4YeOHble  [JeACTBUSA,  PErynsaTuUBHbIE
YHUBEpCa/IbHble y4ebHble AeNCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAIAbHLIC y‘leﬁﬂble HeﬁCTBHH

Ba3oBble JornuyeckKkue JelHCTBHUSA:
e BbIABNATb W XapaKTepu3oBaTb CYLLECTBEHHble MPU3HAKM OOBLEKTOB
(9BNeHni);



yCTaHaBNMBaTb CYLECTBEHHbIM MPU3HAK Knaccugukaumm, OCHOBaHUA s
0600LLIeHNA 1 CPaBHEHWS;

BbISIBNIATb 3aKOHOMEPHOCTW U NPOTUBOPEYUNS B pacCMaTpuBaeMbIX akTax,
[aHHbIX N HabNOAEHUAX, OTHOCALLMXCA K (DU3NYECKUM ABJIEHUSAM,;
BbISIBNATb MPUYMHHO-CNELCTBEHHbIE CBA3W MPU U3YYEHUU (DU3NYECKMX
SBMIEHNIA N NPOLLECCOB, fAeNaTb BbIBOAbI C UCMO/b30BaHWEM [AefYKTUBHbIX
N UHAYKTUBHbIX YMO3aK/IlOYEeHWIA, BbIABUIaTb rMNOTE3bl O B3aMMOCBA3SX
(PM3NYECKNX BENNYNH;

CaMOCTOSATENbHO BbIOMpPaTb CMNOCO6 peLleHns Y4ebHOW  (PU3NYECKON
3afa4n (CpaBHeHMEe HECKOJIbKMX BapWaHTOB peLleHus, BbIbop Haubosee
MOAXOASALLEr0 C YH4ETOM CaMOCTOSATENbHO BblAeNEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabcKkue AeiiCTBUA.

MCNOMb30BaTh BOMPOCHI KakK UCCNeA0BaTeNbCKNA MHCTPYMEHT NO3HaHUS,
MPOBOAUTL MO CaMOCTOSATENIbHO COCTaB/IEHHOMY MJ1aHYy OMbIT, HEC/TOXKHbIA
(hM3MYECKMIA  3KCMEPUMEHT, HEOO0MbLIOe UCCnefoBaHME (U3NYECKOro
AB/EHUS;

OUeHMBaTb Ha MNPUMEHUMOCTb W [AOCTOBEPHOCTb  MH(OpMaLmio,
MOJTYYEHHYHO B XOfe UCCef0BaHNS NN IKCNEPUMEHTA;

CaMOCTOATENbHO (hOPMYNMPOBaTh 06006LLLEHNSA M BbIBOAbI NO Pe3y/bTatam
NpoBeAEHHOT0 HabMOAeHNA, ONbITa, UCCNEeL0BaHNS;

MPOrHO3MpPOBaTb  BO3MOXKHOE  Aa/lbHelllee pa3BuTve  (DU3NYECKMX
MPOLLECCOB, a TaKXXe BblABMIaTb MNPeAnonoXeHNs 06 X PasBUTUN B HOBbIX
YCIOBUAX N KOHTEKCTaX.

Pabora ¢ nundpopmanmueii:

MPUMEHATb Pa3/INYHbIE METOAbI, MHCTPYMEHTbI 1 3anpochl MpW MOUCKe Y
0TOOpE WH(OPMaLMN MW AaHHBIX C YYETOM MNPEASIOXKEHHON Y4ebHOW
(h13MYeCKon 3a1auu;

aHa/IM3MpoBaTb, CUCTEMATU3NPOBATL U UHTEPMNPETUPOBATL MH(OPMaLuto
pa3/IMYHbIX BUAOB 1 (DOPM MPeLCTaBNeHUs;

CaMOCTOSTENIbHO ~ BbIGMPaTb  ONTUMaIbHYHO  ()OPMY  MpeAcTaBieHuns
MH(opMaLMn 1M WASIKOCTPUPOBATL  pellaeMble  3afadyt  HECNOXHbIMU
cxemMamu, gvarpaMmmMamm, NHON rpadnmKom 1 X KOMOuHaLmsamu.

KoMMyHUKAaTHBHBbIE YyHUBEpPCAJIbHbIE YUeOHbIe /1eii CTBUSL:

B X0ofe 06CyaeHusi y4ebHOro marepuana, pesy/bTatoB /1labopaTopHbIX
paboT M NPOEKTOB 3afaBaTb BONPOCHI MO CYLLECTBY 00CY)KAAEMOIN TeMbI U
BbICKa3blBaTb WAeW, HaLEeNeHHble Ha pelleHue 3afaduv U MoAAepXkaHue
GnaroxenaTe/bHOCTN 0BOLLEHWS;

COMOCTaB/ATb CBOM CY)KAEHUS C  CY)XXAEHWUAMM [APYruX Y4aCTHUKOB
avanora, 06Hapy>XneaTb pasninyme 1 CXOACTBO NO3ULNIA;



BblpaXXaTb CBOK TOUKY 3PEHUS B YCTHbLIX U MUCbMEHHbIX TEKCTaX;
Ny6/IMYHO NPeLCTaBNATb Pe3y/nbTaTbl BbINOHEHHOMO ()U3NYECKOr0 OMbITa
(aKcrepumMeHTa, UccneaoBaHns, NPOEKTa);

MOHMMaTb WM WCMOMb30BaTb  MpeMMyLlecTBa  KOMaHAHOWA
VUHAMBUAYaNbHON paboTbl MPU  pPelleHnn KOHKPETHOW  (PM3MYECKO
npobnemsl;

NPUHMMATL LieIM COBMECTHOW [eATeNIbHOCTW, OpPraHn30BbIBaTh AENCTBUS
Mo eé [OCTUXEHWID: pacnpefenstb pPoan, 06CYyKAaTb MNPOoLecchl U
pe3ynbTaTbl COBMECTHOM paboTbl, 0606LaTb MHEHWSA HECKONbKUX NIOAEN;
BbINO/IHATL CBOK 4acCTb paboTbl, AOCTUras Ka4eCTBEHHOIO pesynbTara no
CBOEMY HarpaB/ieHU0 W KOOPAUHMPYS CBOM [EeACTBUA C  APYrumu
usieHaMn KOMaHfbl;

OLeHMBaTb KayecTBO CBOEro BK/afa B OOLMIA MPOAYKT MO KPUTEPUAM,
CaMOCTOSTeNIbHO CHOPMYNMPOBAHHBIM YYaCTHUKAMW B3aUMOAENCTBUS.

n
n

PeryasiTuBHble yHUBepcabHble y4eOHbIE 1eCTBUS

Camoopranusanus:

BbISIBNATL NPO6/EMbI B XXU3HEHHbLIX M YYEOHbIX CUTYyauuax, TPedyroLwmx
ON151 peLleHns (U3NYECKNX 3HAHWA,

OpPVEHTMPOBATLCA B Pa3/IMYHbLIX  MOAXOAAX  MPUHATUS  PELUEeHWA
(MHAMBMAYaAIbHOE, NPUHATUE pelleHust B rpynne, NPUHATUE peLLeHni
rpynnom);

CaMOCTOSTE/IbHO COCTaBNATb a/ITOPUTM PeLleHnst (BM3MYecKOon 3agaum nam
MnaHa MCCNefoBaHUA C YYETOM MMEIOLMXCH PeCypPCcoB U COBCTBEHHbIX
BO3MOXXHOCTEN, apryMeHTMpOBaThb NnpejnaraeMble BapuaHTbl PELLEHNIA;
AenaTb BbI6op 1 6paTb OTBETCTBEHHOCTDL 3a PeLLEHME.

CaMOKOHTpOJIb, AMOIUOHAJIbLHBbIN NHTEJLJIEKT:

[aBaTb afieKBaTHYIO OLeHKY CUTYyaL 1K 1 npegiaratb naaH eé N3MeHeHus;
O0ObACHATbL  MPUYMHBLI  AOCTVXKEHUSA  (HEAOCTUDKEHWS)  pPe3y/bTaToB
[eATeNbHOCTU, aBaTb OLEHKY NPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBbLI B AEATENIbHOCTL (B TOM YMC/IE B XO[, BbINOSHEHUS
(hM3NYECKOro  MCCMefoBaHUs WM MPOEKTa) Ha  OCHOBE  HOBbIX
06CTOATENbCTB, W3MEHMBLUMXCA CUTYaUWid, YCTaHOB/IEHHbIX OLUMOOK,
BO3HUKLUWX TPYAHOCTEMN;

OLeHMBaTb COOTBETCTBME pe3y/nbTara Liefiv 1 YCNOBUAM;

CTaBUTb CebA Ha MECTO [pyroro 4yenoBeka B XOfe cCriopa WUan AUCKYCcCum
Ha Hay4YHYH TeMY, MOHUMATb MOTVBbI, HAMEPEHNS W TOTUKY APYroro;
Npu13HaBaTb CBOE MPaB0 Ha OLLUMOKY NPpU peLLeHnn (hrM3nyeckmx 3agad um
B YTBEPXAEHNAX HA Hay4YHble TEMbI U TAKOE Xe NpaBo ApYroro.



IHNPEJIMETHBIE PE3YJIBTATBI

K KOHLY 06y4eHns B 7 kaacce NpeMeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHE
[0MKHbI 0TPaXKaTb CHOPMMPOBAHHOCTb Y 0BYYarOLLINXCS YMEHUIA:

MCNOMb30BaTb  MOHATUA:  (DM3MYECKME U XUMWUYECKME  ABMEHUS,
HabNtofeHNe, 3KCNEPUMEHT, MOAe/b, TUMNoTe3a, eAVHULbLI (PU3NYECKNX
BE/IMYMNH, aTOM, MOJIEKY/a, arperaTtHble COCTOSHUA BelyecTBa (TBEPAOE,
XWNOKOe, ra3oo0bpasHoe), MexaHudeckoe [BWKeHWe (paBHOMEPHOE,
HepaBHOMEPHOE, MPSIMO/IMHENHOE), TPaeKTOpWs, pPaBHOAENCTBYHOLLLas
cuna,  geopmaums  (ynpyras, nnacTnyeckas), HEeBeCoMOCTb,
coobuiatoLLnecs cocyapl;

pasnuyatb ABneHns (auddysus, TennoBoe ABUXKEHME YacTul, BELLEeCTBa,
pPaBHOMEPHOe  [BWKEHWEe, HepaBHOMEPHOe  [ABVWDKEHWE,  WHepuus,
B3aMIMOJENCTBME TeN, paBHOBeCUe TBEPAbIX Te/l C 3aKPernyiEHHOM OCbto
BpaleHns, rnepegada [fAaBneHUs TBEPALIMU Tenamu, >KUAKOCTAMMU U
rasamu, aTtMoc(epHOe [aBfieHWe, nMaBaHWe Tef, MpPeBpaweHus
MEXaHNUYEeCKOM 3HEPrumM) no OMMUCaHWUIO MX XapaKTepHbIX CBOWCTB M Ha
OCHOBE OMbITOB, JEMOHCTPUPYIOLLMX AaHHOE PU3NYECKOE ABNEHNE,;
pacnosHaBaTb MPOSIBNIEHNE  U3YYEHHBbIX  (DM3NYECKMUX  SBMEHUA B
OKPY>KaloLLeM Mupe, B TOM 4mcrie (DM3nMYeckue SBMIEHWUA B MPUPOJE:
NPUMeEPbI ABMXXEHUA C Pas/IMYHbIMU CKOPOCTAMU B XKMBON N HEXMBOM
npupoge, [LeNCTBME CWMbl TPEHUS B MPUPOAE W TEXHWKe, BUSHUE
aTMOC(hepHOTO AaBNeHnst Ha XXMBOW OpraHun3Mm, naasaHue pblb, pblyarv B
Tene 4el0BeKa, NPU 3TOM NepeBOAMTL MPAKTUYECKYIO 3afady B YYeBHY!IO,
BbIAENATb CYLECTBEHHbIE CBOMCTBA (MPU3HAaKKN) (IM3NYECKUX SIBNEHWUN,
OMNUCbIBaTb M3YYEHHbIE CBONCTBA Te/1 U PU3NYECKINE SBIEHNSA, UCMO/b3YS
(om3nyeckme Benn4YMHbI (Macca, 00bEM, NMOTHOCTb BELLECTBa, Bpems,
MyTb, CKOPOCTb, CPeAHSAS CKOPOCTb, CWa YNpyrocTu, cuna TsSXKecTu, Bec
Tena, cwna TpeHWs, [fasneHne (TBEPLOro Tena, >KMAKOCTM, rasa),
BblTa/IKMBaIOLLaA Cuia, MexaHuyeckas paboTta, MOLLHOCTb, MeY0 CWfbl,
MOMEHT  CW/bl, KO3((UUMEHT MONME3HOr0 [JeWCTBUA  MexaHWU3MOB,
KWHETUYECKas U MNOTeHUMabHas 3Heprus), npu onucaHuy MpasBuIbHO
TpakToBaTb  (JU3MYECKMIA  CMbICT  UCMOJMb3YEMbIX  BENYUH,  UX
0603HaYeHNs N eanHULBLI (PU3NYECKUX BENUYMH, HaXOAUTb (DOPMYIbl,
CBA3bIBAOLLME JaHHYIO (M3NYECKYHO BEIMUMHY C APYTUMW BENUUYUHAMNA,
CTPOUTb rpaUKM N3yYeHHbIX 3aBUCUMOCTEN PU3NYECKMX BENUUNH;
XapaKTepu3oBaTb CBOWCTBa Tes, (M3MYecKue SABMIEHUA W NPOLECCHI,
MCNOMb3ya Npasuna CloXKeHUs cu (BLO/b OLHOW NpsMOiA), 3akoH IMyka,
3aKOH [lackans, 3akoH Apxumefa, npasuio paBHOBeCUA pblvara (6/10Ka),



«30/10TOE MPaBWNO» MeXaHWUKW, 3aKOH COXpPaHeHUs MexaHWYeCcKOM
3HEprMM, npu 3TOM faBaTb C/OBECHYH (DOPMY/IMPOBKY 3aKOHa MU
3anncbIBaTh €ro MaTeMaTnyecKoe BblpaXKeHue;

0OBACHATL (IM3NYECKMe SBMEHNS, NMPOLECCHI 1 CBOMCTBA Te/, B TOM YMC/e
MW B KOHTEKCTe CUTyauuil NpPaKTMKOOPUEHTUPOBAHHOIO XapakTepa:
BbISIBNATb MPUYNHHO-CNIEACTBEHHbIE CBA3W, CTPOUTb 06bACHEHWEe n3 1-2
NOTMYECKNX LIAaroB C ONOPOi Ha 1-2 U3y4YeHHbIX CBOMNCTBA (PU3NYECKNX
ABNEHWNIA, PU3NYECKNX 3aKOHA NN 3aKOHOMEPHOCTM;

pewwatb pacyéTHble 3ajaun B 1-2 [eACTBUSA, WCNOMb3YA 3aKOHbl U
(hopmyrnbl, CBA3bIBaOLLME (DM3NYECKME BEIMYMHBLI: Ha OCHOBE aHa M3a
YC/IOBUA 3afiaun 3anucbiBaTb KpaTKoe YCnoBue, NoACTaBNATh (PU3nNYecKme
BEMUYNHBLI B (POPMY/IbI U MPOBOAUTL PacyéTbl, HaxXOAWTb CMpPaBOYHbIe
[aHHble, HeOOXoANMble A1 peLleHns 3afad, OLeHMBaTb PeaIMCTUYHOCTD
MONYYEHHON (N3NYECKOIN BETNYMHBI;

pacnosHaeaTb MNpPoGMeMbl, KOTOPble MOXHO PeWwnTb MpY  NOMOLLM
(hM3NYECKNX METOO0B, B ONCaAHUM UCCNEef0BaHUA BbIAENATb NPOBEPsSeMOoe
npegnonoxexnve  (runoTesy),  pasiMyatb W UHTEPNPETMPOBATb
MOJTYYEHHbIN pe3ynbTaT, HaxoAuTb OWWOKM B XOAe OnbiTa, [Aenatb
BbIBOAbI M0 €ro pesynbraram;

MPOBOAUTL  OMbITbl MO HAGMOAEHUIO  (PU3MYECKUX  ABMEHUA UMK
(M3NYECKMX CBOWCTB Ten: (hopMynnpoBaTtb npoBepsieMble
NpeanosnioXKeHns, cobmpatb YCTaHOBKY U3 NPeL/10XeHHOro 060pyLoBaHus,
3anncbIBaTh X04 OnbiTa 1 (DOPMYNNPOBATL BbIBOABI;

BbINOMHATL MPAMble W3MEPEHUS PacCTOAHMS, BPEMEHW, MacCbl Tena,
00béMa, Cu/bl U TemnepaTypbl C WUCMO/b30BaHWEM aHa/IONTOBbIX W
LUMPPOBLIX NPMOOPOB, 3anucbiBaTb MOKa3aHWA MPUOOPOB C  YYETOM
3aflaHHOW abCo/OTHOM NOTPELLHOCTU U3MEPEHWIA;

NMPOBOAUTL MCCNef0BaHMe 3aBUCUMOCTU OAHOMN (PU3NYECKOIN BEIMUMHBI OT
OPYron ¢ WCNOMb30BaHWEM MNPSMbIX M3MEPEHWIA (3aBUCUMOCTU MYTU
PaBHOMEPHO [BWXKYLLErocsa Tefa OT BPEMEHU [BMXKEHUS Tena, CUfbl
TPEHUS CKONbXXEHUSA OT Beca Tena, kayecTsa 06paboTKM NMOBEPXHOCTEN Ter
M HE3aBMCUMOCTW CUJIbl TPEHUA OT NJIOLWaAN CONMPUKOCHOBEHUA Tefl, CUMbI
YNPyroctn OT YA/IMHEHUS MPYXKMHbI, BbITa/IKUBaAtOLLE CUbl OT 00bEMA
MOrPY>KEHHOW YacTW Tena M OT MIOTHOCTU XMAKOCTH, eé He3aBUCUMOCTU
OT N/IOTHOCTW Tena, OT ry6MHbI, HA KOTOPYHO MOTPYXXEHO Teno, YCIoBuWiA
nnaBaHWA Tes, YCNOBUI paBHOBeCUS pblyara 1 6/10K0B), y4acTBOBaTb B
NNaHMPOBaHUN  Yy4ebHOro KcCnefoBaHWs, cobupatb  YCTaHOBKY U
BbINOMHATL U3MepeHusi, cnefys MNpefnoXeHHOMY MnaHy, (PUKCMpoBaTb
pesynbTarbl MOJIYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BE/IMYMH B BUAE



NpeasIoKeHHbIX Tabnuu, ¥ rpavkos, AenaTb BbIBOAbI MO pe3y/ibTaram
ncecnefoBaHus;

NMPOBOAUTL KOCBEHHbIE W3MePEHUs (HM3NYECKMX BeNYMH (MIOTHOCTb
BELLLECTBA >KMAKOCTU W TBEPAOro Tena, Chia TPEHUS CKOJSbXKEHUS,
[aBNeHne  BO3JyXa, BblTalKMBalOWas Ccuna,  [eicTByloWwas Ha
MOrPY>XEHHOE B >KUAKOCTb TeNo, KO3IPPULMEHT MNONEe3HOro AencTBuS
MPOCTbIX MEeXaHW3MOB), Cnefysa NPeAoXEeHHON WHCTPYKUMKU:  Npw
BbINO/IHEHUMN W3MEPEHUNIA COOMpPaTb 3KCMNEPUMEHTANIbHYIO YCTaHOBKY U
BbIUYMC/IATb 3HAYEHNE NCKOMOW BE/IMYMHBI;

cobnofaTb npasuia TeEXHMKN 6e30nacHOCTM Npu paboTe ¢ 1abopaTopHbIM
060pyaoBaHNEM;

yKasblBaTb MPUHLMMNbI AeACTBUA NPUOOPOB M TEXHWUYECKUX YCTPOMCTB:
BeCbl, TEPMOMETpP, AMHAMOMETpP, coobLialoLmnecs cocyadbl, 6apomerp,
pblyar, NOABVKHbIN 1 HENOABWMXXHbIV 610K, HAKNOHHAsA NI0CKOCTb;
XapakTepn3oBaTb  MPUHUMUNBLI  AEACTBUA  M3YYeHHbIX MPUOGOpPoB U
TEXHUYECKUX YCTPOMCTB C OMOPOA Ha UX onucaHus (B TOM YUCTE:
MOALUMMHUKKL,  YCTPOMCTBO BOJOMPOBOAA, MAPaBANYECKUA  npecc,
MaHOMETP, BbICOTOMEP, NMOPLUHEBOW HACOC, apeoMeTp), UCMOJb3ya 3HAHUS
0 CBOMCTBaX (QM3NYECKUX SBNEHWUIA U HEOOX0AMMble (DU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTH;

NpMBOAWUTL  MPMMeEPbI  (HaxoauTb  MH(OPMaUMO 0  Mpumepax)
MPaKTUYECKOro WCMoMb30BaHWS (DM3NYECKUX 3HAHWIA B MOBCEAHEBHOM
XN3HN Ons obecneveHns 6e30nacHOCTM Npy obpalleHun ¢ npubopamu u
TEXHUYECKMMM YCTPOMNCTBaMM, COXPAHEHWS 3[0POBbA W  COOMOLEHNS
HOPM 3KO/10rMYecKoro noBefeHNs B OKPYXXKatoLLent cpeae;

OCYLLECTBNATb OTOOP WCTOYHUKOB MH(opmaumn B VHTepHeTe B
COOTBETCTBUM C 38jaHHbIM MOMCKOBbIM 3arpPOCOM, Ha OCHOBE UMELOLLMXCA
3HAHWN W NYTEM CPaBHEHWUA pPas3/IMYHbIX WCTOYHWKOB  BbIAENSATb
MH(OpMaLMIo, KOoTopas SBNSETCH MNPOTUBOPEYMBOM WM MOXET OblTb
HeA0CTOBEPHOIA;

MCNOMb30BaTb NPV BbIMOIHEHUN YUYeOHbIX 3afaHuin Hay4YHO-MOMY/SAPHYHO
nuTepatypy  (hM3MYECKOro  COAEPXKaHWs, CrpaBO4YHble  MaTepuaibl,
pecypcbl CeTn VIHTepHeT, BNafeTb NPUEMammn KOHCMEKTUPOBAHUS TEKCTA,
npeobpazoBaHns UHHOPMALMM 13 OLHOM 3HAKOBOI CUCTEMbI B APYTYIO;
co3/aBaTb COOCTBEHHbIE KpaTKMe MUCbMEHHbIE WU YCTHbIE COOOLLEHMS Ha
OCHOBe 2—3 MCTOYHWKOB MH(OPMaLMM (DU3NYECKOro COLepXKaHUs, B TOM
uncne nNyb6sMYHO fenaTb KpaTKue COOOLLeHWs O pe3y/ibTaTax MPOEKTOB
WA y4ebHbIX WCCMeAoBaHWn, NpU  3TOM PaMOTHO  WCMOJ/b30BaTb



M3YYEHHbI MOHATUMHBLIA  annapaT Kypca (M3NKK, CONPOBOXAATb
BbICTYMN/IEHWE NPe3eHTaLei;

NPV BbIMOMHEHUW Y4YeOHbIX MPOEKTOB M MCCNeA0BaHWIA pacrnpeenstb
0653aHHOCT B rpynne B COOTBETCTBMM C MOCTaB/IEHHbLIMU 3afadvamu,
CNeauTb 3a BbIMOMHEHVWEM NfaHa [eicTBuUiA, afeKkBaTHO OLeHMBaTb
COOCTBEHHbIi  BKMaf B AeATeNbHOCTb  FPyMnbl,  BbICTpavBaTb
KOMMYHMWKATMBHOE B3aMMOAENCTBIE, YUMTbIBAaS MHEHVE OKPY>KatOLLMX,

K KOHLY 06y4eHns B 8 kaacce NpeMeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHE
[0/MKHbI 0TPaXKaTb CPOPMMPOBAHHOCTb Y 00YUAtOLLIMXCS YMEHWIA:

MCNOMb30BaTb MOHATUSA: Macca U pasMepbl MOMEKY/, TENI0BOE [BUXKEHME
aTOMOB W MOJIEKY/1, arperaTHble COCTOAHMS BELLECTBa, KpUCTa//IMYecKue 1
amMop(Hble Tena, HacbIWEHHbIA W HeHacblWeHHbIN nap, BAAKHOCTb
BO34yXa, TemnepaTypa, BHYTPEHHSIi 3Heprus, TenaoBOW [Buratefb,
3/leMeHTapHbI 3NEKTPUYECKUIA 3apsaf, 3/1EKTPUYECKOe None, NPOBOLHUKN
N OU3NEKTPUKM, MOCTOAHHbIN 3N1EKTPUYECKUIA TOK, MarHUTHOE NOJe;
pasfmyaTtb SBMeHUA (TenI0BOe paclUMpeHVe U CokKatue, Tensornepegaya,
Tenj0Boe paBHOBECWE, CMauMBaHve, KanuinspHble SBEHUSA, UCMapeHue,
KOHAeHcauus, nnaBneHne, Kpuctaanusaums (OTBepAeBaHuE), KuMeHue,
Tensonepegaya (TennonpoBOAHOCTb, KOHBEKLWS, U3NyyeHue),
aNeKTpU3aums Ten, B3aMMOAENCTBIEe 3apsafoB, AeNCTBUSA 3MEKTPUYECKOro
TOKa, KOPOTKOE 3aMblKaHue, B3aUMOAENCTBME MarHuToB, [eicTBue
MarHMTHOIO Mo/A Ha MPOBOAHUK C TOKOM, 3/1EKTPOMarHuTHas MHAYKLNA)
Mo OMWCaHWUID WX XapaKTepHbIX CBOWCTB M Ha OCHOBE OfbITOB,
AEMOHCTPUPYIOLMNX faHHOE (PU3NYECKOe AB/EHUE;

pacnosHaBaTb MPOSIBNIEHNE  U3YYEHHbIX  (DU3NYECKMUX  SABMEHUA B
OKPY>KaloLLeM Mupe, B TOM umucrie (M3nMyeckue ABMEHWUA B MPUPOSe:
MOBEPXHOCTHOE HaTSXKEHWEe W KanuanspHble SBNeHUMS B MPUPOAE,
Kpuctasinibl B npupoge, wu3nydeHne ConHUa, 3amep3aHue BOJ0EMOB,
MOpCKue 6pu3bl, 06pa3oBaHMe pockl, TyMaHa, UHest, CHera, aNeKTpnyeckune
ABMIEHNA B aTMOC(Iepe, 3MEKTPUYECTBO XXMBbIX OPraHW3mMoB, MarHWTHOE
none 3emnu, Apeid MonCOB, POb MArHUTHOIO MOAA ANS XKU3HW Ha
3emsie, NONIAPHOE CUAHUE, MPY 3TOM MEPEBOAUTL NMPAKTUYECKYHO 3ajady B
YUYeOHYH0, BblAENATb CYLLECTBEHHbIE CBOMCTBA (NMPU3HAKKN) (U3NYECKUX
SBNEHWUIA;

OMNUCbIBaTb M3YYeHHble CBOWCTBA Te/T U (PU3NYECKME ABIEHNS, UCMONb3YA
(hn3nyeckme BeNMUMHbI (Temneparypa, BHYTPEHHSAS 3HEPrus, KONMYecTBO
TennoTbl, YyAenbHad TennoéMKOCTb BeLlecTBa, YaAenbHas TennaoTa
NNaBneHns, yhenbHas Tensjota napoobpa3oBaHus, YaenbHas TensoTta
CropaHus TOMMBa, KO3MMULUMEHT MOME3HOI0 [eACTBMA  TenioBOWA



MallVHbl, OTHOCMTE/IbHAs BNaXXHOCTb BO3[yXa, 3MEKTPUYECKWA 3apsaf,
CUMa TOKa, 3/IEKTPUYECKOE HanpsXeHue, CONpPOTUB/IEHME MPOBOAHMKA,
yaenbHOe  COMpPOTMB/MEHME  BewecTBa, pabota M MOLLHOCTb
3/IEKTPUYECKOr0  TOKa), MpW  OMucaHWM  MpaBWIbHO  TPaKTOBaTb
(PM3NYECKUIA CMBIC/T UCMOSb3YEMbIX BE/IMYMH, 0003HAYEHUS W eAVMHULLbI
(PM3NYECKNX BENUYMH, HaxXOAuUTb (HOPMY/bl, CBA3bIBAOLWME [aHHYIO
(PM3NYECKYIO BEIMUMHY C [PYrMMW  BeMYMHAMK, CTPOUTb rpagnkm
N3YyYEeHHbIX 3aBUCUMOCTEN (IN3NYECKUX BESIUYMH;

XapakTepn3oBaTb CBOWCTBA Tef, (DM3MYECKMe ABMEHUS W MPOLecChl,
MCNOMb3ysl OCHOBHbIE MOMIOXEHUA MOMEKYNAPHO-KUHETUYECKOI Teopun
CTPOEHMsI BELEeCTBa, MPUHUMN cynepnosuyumn nonein (Ha ka4yecTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsafa, 3akoH OMa 415 ydacTka Lenu, 3aKoH
xoyna—JleHua, 3akKOH COXPaHEHWUA 3Hepruu, npu 3TOM [aBaTb
CNOBECHYIO (hOPMY/IMPOBKY 3aKOHA W 3anmcbiBaTb €ro mMaTtemaTuyeckoe
BbIPaXKEHWE;

0OBACHATL (PU3NYECKME MPOLECChl M CBOWCTBA Tefl, B TOM 4uC/ie U B
KOHTEKCTe CUTYaLMin NPakTUKOOPWMEHTUPOBAHHOIO XapaKTepa: BbISBNATH
MPUYNHHOCNEACTBEHHBIE CBA3M, CTPOUTL 0OBACHEHNE N3 1—2 NOTUYECKUX
LLUaroB C OMOPOM Ha 1-2 M3y4YeHHbIX CBOWCTBA (PU3NYECKUX SABMEHWUNA,
(PM3NYECKMX 3aKOHOB UJIN 3aKOHOMEPHOCTEN;

pewwarb pacyéTHble 3afjaun B 2-3 [ENCTBUSA, WCMOMb3YA 3aKOHbl U
(hopmynbl, CcBA3bIBaOWME (DM3NYECKME BEMYMHBI: Ha OCHOBE aHa/n3a
YCIOBUA 33fayM 3anucbiBaTb KpaTKoe YCN0BUe, BbISABNATb HeAOCTaToOK
[aHHbIX AN pelleHns 3afaqv, BblOMpaTb 3aKOHbl U (hOpMYIbl,
HeobXoauMble AN eé pelleHus, NPOBOAWUTL pPacyéTbl M CpaBHUBATb
MoJly4eHHOE 3HauYeHVe PU3NYECKOIN BENNYUHBI C U3BECTHBIMU JaHHbIMM,;
pacnosHaeaTb NpPoGMeMbl, KOTOPble MOXHO PeWwnTb Mpy  NOMOLLM
(hM3NYECKNX METOLO0B, WUCMO/Mb3ysA OMMCaHWe WCCNefoBaHWsA, Bbl4eNsATb
NpoBepsiemMoe  MNPeAnonoXeHne, OUeHMBaTb  MPaBWIbHOCTL  MOPSAKa
NpoBefeHNs UccnefoBaHNs, fAenatb BblBOAbI;

NMPOBOAUTL  OMbITbl MO HAGMOAEHUIO  PU3NYECKUX  SBNEHWUIA UK
(h13NYECKNX CBONCTB Ten (KanunnspHble ABNeHNS, 3aBUCUMOCTb [aBNeHUs
BO34yXa OT ero 06bLéma, Temneparypbl, CKOPOCTU NpoLiecca OCTbIBaHWS U
HarpeBaHUA NpY W3Ny4eHUM OT LBeTa M3nydvarollein (MornoLwaroLLei)
MOBEPXHOCTU, CKOPOCTb UCMAapeHns BOAbl OT TemnepaTypbl XXWUAKOCTU 1
nnowaan eé MoBepXHOCTW, 3NeKTpuU3aumua Ten U B3aMMOAelCcTBue
ANEKTPUYECKNX  3apafoB, B3aMMOLENCTBME MOCTOSAHHBIX MarHMTOB,
BU3yann3aums MarHWTHbIX MOSIe MOCTOAHHLIX MarHWToB, [AeNCTBUS
MarHUTHOIO MNONA Ha MPOBOAHWK C TOKOM, CBOMCTBA 3/1EKTPOMarHuTa,



CBOWCTBa  3NIeKTpoABUraTeNii  MOCTOSHHOIO TOKa):  (hOpMY/MpPOBaThb
NpoBepsiemMble NPeLnonoXeHns, cobupaTtb YCTaHOBKY U3 NPessIoKeHHOro
060pya0BaHNA, OMUCLIBATb XOZ OMbITa 1 (hOPMY/IMPOBaTb BbIBOABI;
BbINOMHATL ~ NPsSIMble  U3MEPeHUs  Temnepatypbl,  OTHOCUTE/IbHOM
BNKHOCTW BO3AyXa, CWIbl TOKa, HarpsXXeHUs C UCMo/b30BaHWEM
aHasIoroBbIX NPMOOPOB M AATYMKOB (DU3NYECKUX BENNYUH, CpPaBHMBATb
pe3ynbTaTbl U3MEPEHUI C YYETOM 3aaHHON abCONOTHOM MOrpPeLLIHOCTY;
NPOBOAUTbL MUCCNef0BaHMe 3aBUCUMOCTN OAHOWN (PU3NYECKOI BEIMUMHBI OT
OPYroin € WCNOMb30BaHWEM  MPAMbIX — U3MEPeHMn  (3aBMCUMOCTb
COMPOTUB/IEHNA MNPOBOAHMKA OT €ro [AMHbI, MNJoWagn MornepeyHoro
CeYEHNs W yaeNbHOro CONpPOTUB/IEHNS BeELLLECTBA NMPOBOAHMKA, CU/Ibl TOKA,
MOYLWEro Yepes TMPOBOAHWK, OT Hanps>keHWss Ha  MPOBOAHUKE,
nccnefoBaHMe  MOCNeLOBaTeNlbHOIO UM Napai/ieNlbHOro  CoeAVHeHUI
MPOBOAHWMKOB): NJAaHNPOBaTb UCCMefoBaHNe, CcobupaTtb YCTaHOBKY U
BbINOMHATL U3MepPeHusi, Cnefys MNpefnoXeHHOMY MnaHy, (PUKCMpoBaTb
pesy/bTarbl MOMYYEHHON 3aBUCUMOCTU B Bue Tabnuy, u rpaurkos,
[enatb BblBObl N0 pe3ynbTaTtam UccinefoBaHus;

NMPOBOAUTL KOCBEHHblE W3MepeHUst (PU3NYeCKUX BenuuuH (yaenbHas
TEeNM0EMKOCTb  BeLLeCTBa, COMPOTMB/IEHME MPOBOAHUKA, pabota U
MOLLLHOCTb 3/1eKTPUYECKOro TOKa): M/IaHNMpoBaTb M3MEpPeHUs, cobupatb
9KCMEPUMEHTA/IbHYHO YCTaHOBKY, Crefys MPeasioXKeHHOW UHCTPYKUUK, 1
BbIUNC/IATb 3HAYEHWE BE/IMYMHBI;

cobnofaTb npasunia TeEXHUKN 6e30rmacHoCTV npu paboTe ¢ nabopaTopHbIM
060pyaoBaHMEM;

XapakTepn3oBaTb  MPUHUMMbLI  AEACTBUA  U3YYeHHbIX MPUOGOPoB U
TEXHUYECKNX YCTPOMCTB C OMOPOA Ha UX onucaHus (B TOM YUClE:
CUCTeMa OTOM/IeHMst JOMOB, TMIPOMETP, NapoBas TypOWHa, amnepmerp,
BO/IbTMETP, CYETYMK 3/IEKTPUYECKON 3HEPrumn, 3/1eKTPOOCBETUTE/bHbIE
NpnobopbI, HarpeeaTe/bHbIE 3M1eKTPONPUOOoPLI (NMPUMepPbI), 3MEKTPUYECKNE
NpesoXpaHUTeNN, 3NeKTPOMArHUT, 3N1eKTPOABUraTe/lb MOCTOAHHOTO TOKa),
MCNOMb3Ys 3HAHWA O CBOMCTBaX (PU3NYECKUX ABMEHWUA U HeobXoaumble
(hM3nYecKme 3aKkOHOMEPHOCTMU;

pacnosHaBaTb MNPOCTble TEXHUYECKME YCTPOMCTBA W W3MepPUTE/bHbIe
npubopbl MO  CXeMaM W CXeMATUYHbIM  pPUCYHKaM  (OKMAKOCTHbIN
TepMOMETP, TepMOC, MCUXPOMETP, TUIPOMETP, ABUrarte/b BHYTPEHHErO
CropaHus, 3/1EKTPOCKOI, PeocTar), COCTaB/IsiTb CXEMbl 3/1EKTPUYECKUX
Lener ¢ nocnefoBateNbHbIM U NapasienbHbIM COeUHEHNEM 3/1EMEHTOB,
pas/finyas yc/noBHble 0603HaYEeHNS 3N1EMEHTOB 3NIEKTPUYECKNX LiENel;



NpMBOAWUTL  NPUMepbl  (HaxoAWUTb  MHGOpMauMKo 0  npumepax)
MPaKTUYECKOro WCMOMb30BaHWS (DM3NYECKUX 3HAHWIA B MOBCEAHEBHOM
XWN3HW Ons obecredeHms 6e30nacHOCTM Mpu obpalleHnn ¢ npnbopamn u
TEXHUYECKMMM YCTPONCTBaMM, COXPaHEHWs 3[40pPOBbA W COGMOAEHUSA
HOPM 3KO/10rMYecKoro noBefeHNs B OKPYXXatoLLet cpeae;

OCYLLECTBNATb  MOUCK  WMHOPMaUMM  (DU3NYECKOro  COAepXaHns B
NHTepHeTe, Ha OCHOBE MWMEIOLWMXCA 3HaHWW W MNyTEM CpaBHeHUs
[OMNOMHUTENbHBIX ~ UCTOYHWKOB  BbI4eNATb  WH(OpMauuo,  KoTopas
AB/AETCA NPOTUBOPEYMBOIM NN MOXKET ObITb HEOCTOBEPHOIA;
MCNOMb30BaTb NPV BbIMOIHEHUN YUYeOHbIX 3afaHuii Hay4YHO-MOMY/SPHYHO
nuTepatypy  (hM3MYECKOro  COAEpXKaHWs, CrpaBO4YHble  MaTepuaibl,
pecypcbl CeTn VIHTepHeT, BfageTb NPUEMamm KOHCMEKTUPOBaHMS TEKCTA,
npeobpazoBaHns UHPOPMALIM 13 OLHOM 3HAKOBOI CUCTEMbI B APYTYIO;
co3faBarb COOGCTBEHHbIE MUCbMEHHbIE W KpaTKWMe YCTHble COO0OLLEeHNS,
0606WWas  WHGoOpMaUUo M3  HECKOSIbKUX WCTOYHMKOB  (hM3MYeCKOoro
coflepXXaHusi, B TOM 4ucie ny6/MYHO NpPeAcTaBnATb  pe3y/bTarbl
MPOEKTHON WM UCCNefoBaTe/IbCKOW AeATeNbHOCTM, MPY 3TOM rPaMOTHO
MCNONb30BaTb  W3YYEHHbIW MOHATUAHBLIA annapaT Kypca (U3KKN,
COMPOBOXAaTb BbICTYM/IEHME NPe3eHTaLeN;

MPWY  BbIMOIHEHUN YYEeOHbIX MPOEKTOB W UCCNefoBaHUA  (HU3NYECKNX
MpoLeccoB pacnpefensts 00583aHHOCTM B rpynne B COOTBETCTBUM C
MOCTaB/IEHHbIMW 3afa4aMu, CNeamThb 3a BbIMOSHEHVEM MNaHa LeCTBUA U
KOPPeKTUpOoBaTb ero, afeKBaTHO OLEeHMBaTb COOCTBEHHbIW BK/ah B
[eATeNbHOCTb FPYNMbl, BbICTPaMBaTb KOMMYHUKATVBHOE B3aMMOAENCTBIE,
MPOSBAAA rOTOBHOCTb pa3peLlarb KOHPANKTI.

K KOHLY 06y4eHns B 9 kaacce NpeAMeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHE
[0MKHbI 0TPaXKaTb CHOPMMPOBAHHOCTb Y 0BYYarOLLINXCS YMEHNIA:

MCMOMb30BaTb  MOHATUSA: CUCTeMa OTCYETa, MaTepuasbHas TouKa,
TPaeKTopuWs, OTHOCUTENbHOCTb MEXaHUYeCKOro [ABVMXKEHMS, aetopmalims
(ynpyrasi, nnactuuyeckas), TpeHWe, LEHTPOCTPEMUTENbHOE YCKOPEHMe,
HEBECOMOCTb W Neperpysku, LeHTP TSXKECTU, abCOMOTHO TBEPAOE Teno,
LleHTP TSXKECTU TBEPAOro Tena, paBHOBECKE, MeXaHNUYecKne KonebaHus
BO/HbI, 3BYK, WH(Pa3BYK W YNbTPa3BYK, 3/EKTPOMarHUTHbIE BOJHbI,
LLKaNa 3NeKTPOMarHUTHbIX BOJH, CBET, 6/M30PYKOCTb U AabHO30PKOCTb,
CMEKTPbl UCMYCKaHUS W MOFNOLLEHNs, anbda, 6eTa- U raMma-u3nyyeHus,
M30TOMbI, AAepHas SHEPTETUKA;

pa3nnuyatb sBNeHWs (PaBHOMEPHOE W HepaBHOMEPHOe MpPSIMONNHEHOe
[BWXEHWE, pPaBHOYCKOPEHHOe MPSIMONMHENHOe [BUKEHWe, CBOGOAHOE
najeHve Ten, paBHOMEPHOe ABMXKEHWE MO OKPYXXHOCTU, B3aMMOfeiCcTBIE



Ten, peakTUBHOe ABWKEHWe, KonebaTe/lbHOe [ABMXKEHWE (3aTyxarouive U
BbIHY>KJ€EHHble KOonebaHus), pe3oHaHC, BOJIHOBOE ABWKEHWE, OTPaKeHue
3BYKa, NPSMO/IMHENHOEe pacrnpocTpaHeHue, OTPaxeHue U MpenomieHue
CBETa, MO/IHOE BHYTPEHHEE OTPaXKeHWe CBeTa, pasfoXeHne 6e1oro ceeTa B
CMEKTP W  CNOXeHWe CreKTpabHbIX LBETOB, [AUCMEepcus  CBeTa,
eCTeCTBEHHaA PafM0aKTUBHOCTb, BO3HWKHOBEHMWE JIMHEAYATOro CrekTpa
N3MTy4eHns) Mo ONMCaHMIO UX XapaKTepHbIX CBOMCTB 1 HA OCHOBE OMbITOB,
AEMOHCTPUPYIOLLNX aHHOE (PU3NYECKOe AB/EHNE;

pacnosHaBaTb MPOSIB/IEHNE  U3YYEHHbIX  (DU3NYECKMUX  SABMEHUA B
OKpy>XatoLleMm Mupe (B TOM uucne (U3NYECKUe ABMIEHUA B MPUPOSE:
NPUAUBLI U OT/IMBLI, ABVXXeHWe NnaHeT CO/THEYHON CUCTEMBI, PeaKTUBHOE
[BVKEHME >KMBbIX OPraHW3MoB, BOCMPUATME 3BYKOB >KMBOTHBLIMU,
3eMJIETPACEHMe, CENCMUYECKMe BOJHbI, LyHamu, 3X0, LUBeTa Ten,
ONTUYeCKMe SABNEeHMS B Mpupoge, Buonoruyeckoe fAencreve BULUMOTO,
YNbTPaPMONETOBOIO U PEHTFEHOBCKOrO  WU3/1y4eHWUA, EeCTECTBEHHbIN
PaANOaKTUBHbIA (OH, KOCMWYECKME Ny4un, PajuoakTUBHOE W3/y4veHue
NPUPOAHBIX MWHEPaIOB, [eNCTBUE pPafMOaKTMBHBIX U3NTYYEHUA Ha
OpraHu3M 4enoBeka), MpW 3TOM MEPeBOAUTb MPaKTUYECKYH0 3agady B
YyUYeOHYH0, BbIAENATb CYLLECTBEHHbIE CBOMCTBA (NMPU3HAKKN) (U3NYECKUX
SABNEHWUI;

OMNUCbIBaTb M3YYeHHble CBOWCTBA TeN W (IM3NYECKUe ABMEHUSA, UCMOSb3YA
(hM3nyeckne BeNMUMHLI (CPeaHsss M MIHOBEHHas CKOPOCTb Tena npu
HepaBHOMEPHOM [BV>KEHWM, YCKOPeHWE, MepeMeLleHne, NyTb, YrnoBas
CKOPOCTb, CWMa TPeHus, cuna YnpyrocTu, cuna TsHKECTW, YCKOPeHue
CBOOOAHOIO nNafeHusi, Bec Tena, MWMNYNbC Tena, WMNY/AbLC CWAbl,
MexaHuyeckas paboTa WM MOLWHOCTb, MOTEHUMaTIbHAsA 3Heprus Tena,
MOLHATOrO Haf MOBEPXHOCTbIO 3eM/IM, MOTEHUMaNbHasA 3HEPIUA CXaTou
MPY>XUHbI, KWUHETUYECKass 3Heprus, MosHas MexaHu4eckas 3Heprus,
nepuog 1 yactoTa KonebaHui, 4/iMHa BOMHbI, TPOMKOCTb 3BYKa M BbICOTA
TOHa, CKOPOCTb CBETA, MoKasaTeNlb NPeIoMIeHns cpejbl), Npy onucaHum
NpaBW/IbHO TPaKTOBaTb (WM3NYECKUA CMbICT WCMONb3YEMbIX BEIUYMH,
0603HaYeHNs N eanHULbI (PU3NYECKUX BENIMYUH, HaxXoAUTb (HOpPMYSbl,
CBA3bIBAOLLME JaHHYIO (IM3NYECKYHO BEIMUUHY C APYTMMU BeSIMUYMHAMU,
CTPOUTL rpaUKM N3y4eHHbIX 3aBUCUMOCTEN PU3NYECKUX BENUUNH;
XapakTepn3oBaTb CBOWCTBA Te/f, (DM3MYECKMe ABMEHUA U MPOLecChl,
MCNOMb3YyA 3aKOH COXPaHeHMsi 3HEepPruun, 3aKOH BCEMUPHOrO TArOTEHUS,
NPUHLMN  CYNepnos3vumyM  Cua, MNPUHUMN OTHOCUTENbHOCTM [anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHMst UMMY/bCa, 3aKOHbl OTPXKEHUS U
MPenoM/IEHNS CBETA, 3aKOHbI COXpaHeHMs 3apsAL0BOro 1 MacCoBOI0 YMCES



npu A4epHbIX peakuusax, Npu 3TOM [aBaTb COBECHYH (OPMYIMPOBKY
3aKOHa M 3anmncbiBaTb ero MaTeMaTUyecKoe BbIpaXKeHWE;

0OBACHATL (PU3NYECKME NPOLECCHl M CBOWCTBA Tefl, B TOM 4uCle U B
KOHTEKCTe CUTYaLMin NPakTUKOOPWMEHTUPOBAHHOIO XapaKTepa: BbISBNATH
MPUYNHHO-CNIEACTBEHHbIE CBA3M, CTPOUTb 0OBACHEHME U3 2—3 IOTNYECKUX
LLUaroB C OMOPOM Ha 2-3 M3Y4YeHHbIX CBOWCTBA (PU3NYECKUX SABMEHWUNA,
(PM3NYECKMX 3aKOHOB U/IN 3aKOHOMEPHOCTEN;

pewarb pacyéTHble 3agaun (onuparolimecs Ha cuctemy us 2-3
YPaBHEHWIN), NCNONb3Ys 3aKOHbI 1 (POPMY/bl, CBA3bIBaOLLME (PUINYECKME
BE/IMUYMHBI: Ha OCHOBE aHa/IM3a YCMoBWMA 33fayn 3anucbiBaTb KpaTKoe
YC/I0BUE, BbISIBNATL HEAOCTAlOLWME WU U3ObITOYHbIE [aHHble, BblOMpaThb
3aKOHbI 1 (hopMy/ibl, He0OXOAMMbIE ANA PeLleHuns, MPOBOANTL PacUETbI U
OLEeHMBaTb  PEAIUCTUYHOCTb  MOJIYYEHHOro  3HayYeHUs  (PU3NYECKOi
BE/INYUHbI;

pacnosHaeaTb MNpPoGMeMbl, KOTOPble MOXHO PeWwnTb MpY  NOMOLLM
(hM3NYECKNX METOMO0B, WUCMO/Mb3ys OMMCaHWe WCCNefoBaHWsA, BblAeNsATb
NpoBepsemMoe  MNPeAnosoXeHne, OUeHMBATb MpPaBWIbHOCTL  MOPsAKa
NpoBefleHNs  1ccnefjoBaHMs, fAenaTb  BblBOAbl, WMHTEPNPETMPOBaTb
pesynbTaTbl HAG/HOAEHNIA U ONbITOB;

MPOBOAUTL  OMbITbl MO HAGMOAEHUIO  (PU3MYECKUX  ABMEHUA UMK
(hM3NYECKNX CBOWCTB Ten (M3y4yeHwe BTOPOro 3akoHa HbHOTOHA, 3aKoHa
COXPaHeHWs1 3HEepruu, 3aBUCMMOCTb Nepuoja KonebaHuii NPY>XMHHOTO
MasTH/MKa OT MacCbl rpys3a W XECTKOCTU NPY>KUHbI U HE3aBUCMMOCTb OT
amMnAnTy bl MasibIX KoniebaHuin, NPAMONHENHOe pacnpoCcTpaHeHNe CBeTa,
pasfiokeHue 6e10ro ceeta B CMEKTP, U3yYeHWe CBOWMCTB M300paKeHUs B
MIOCKOM 3epKajle U CBOMCTB M300paxXeHUs npegmeTa B cobupatoLlen
NIMH3e, HabNIoAeHWe CMJIOWHBLIX W IMHEeAYaTbIX CMEKTPOB W3MyYeHUs):
CaMOCTOATENbHO  cobMpaTb  YCTAHOBKY M3 M3BbITOYHOrO  Habopa
060opyfoBaHNA,  OMWCbIBaTb  XOL4 OMblTa W ero  pesy/bTarbl,
(hopmynunpoBaTh BbIBOAbI;

NPOBOAUTL MPY HEOBXOAMMOCTU CEPUID MPAMBIX U3MEPEHWUIA, onpesenss
cpefiHee 3HauyeHWe WU3MePSAEMON BeMUMHBLI  ((DOKYCHOE paccTOosiHUe
cobMparoLein  NMH3bI), 060CHOBLIBATL BbIGOP Crocoba M3MepeHus
(M3mepuTensHOro npnobopa);

NPOBOAUTL  UCCNefOBaHMe 3aBUCUMOCTEN  (M3NMYECKUX BENYMH  C
MCNOMb30BaHMEM MPAMbIX W3MEPEeHWIn (3aBUCUMOCTb MYTU OT BPEMEHU
Npy pPaBHOYCKOPEHHOM [BWKeHWM 6e3 HaydaibHOM CKOpOCTW, nepuofa
KonebaHnin maTemaTuyeckoro MasTHWKa OT A/IMHbI HUTW, 3aBUCUMOCTU
yrna OTpaXeHWs CBeTa OT Yyrna najeHus 1 yrna npenomnaeHus oT yrna



nageHnsa): naaHMpoBaTb  WUCCMefoBaHWe, CaMOCTOSTE/IbHO  CObMpaThb
YCTaHOBKY, (DMKCMpOBaTb  pe3ynbTaTbl  MOAYYEHHOW  3aBUCMMOCTM
(JM3NYECKMX BENNYMH B BuAe Tabnuy u rpadmMkos, Aenatb BbiBOAbI MO
pesyfibTatam UCCNeLoBaHNS;

NMPOBOAUTL KOCBEHHble W3MepeHUsi (PU3NYECKUX BeNMYMH  (CpeaHss
CKOpPOCTb W YCKOpeHWe Tena nMpyv  PaBHOYCKOPEHHOM  [ABVDXEHUW,
YCKOpeHMe CBOOOAHOr0O MafeHus, >XECTKOCTb MPYXXMHbI, KO3IPOULUNEHT
TPEHUS CKOJIbXEHWSA, MexaHuyeckas paboTta M MOLLHOCTb, YacToTa U
nepuog KonebaHWA MaTemMaTtuyeckoro W MPYXXMHHOTO  MasTHUKOB,
ONTUYECKass Ccuna cobuparolleld  NMH3bI,  PafuoaKTMBHLIA  (DOH):
NNaHMPOBaTb M3MePeHUsi, cobMpaTb 3KCNEPUMEHTA/IbHYHO YCTaHOBKY U
BbINOMIHATL U3MePeHUs, crefys NpeiioXeHHON UHCTPYKUUA, BbIYUCNATb
3HaYeHVe BEIMYMHbI U aHa/IN3MPOBATb MOJTyYeHHbIE Pe3y/ibTaTbl C YH4ETOM
3aflaHHOW NOrPELUHOCTU N3MEPEHWIA;

cobnogaTb npasuia TEXHUKN 6e30MmacHOCTM Npu paboTe ¢ 1abopaTopHbIM
060pyaoBaHMEM;

pasfiyaTb OCHOBHble TMPU3HaKW W3YYEHHbIX (DU3NYECKUX MOLeNen:
MaTepuasibHasi TOYKa, abCOMOTHO TBEPLOE TeNf0, TOYEYHbIA MCTOYHUK
CBETa, /lyd, TOHKas /IMH3a, MNJiaHeTapHas MOfefb aTtoMa, HYK/IOHHas
MOZe/lb aTOMHOI0 S4pPa;

XapakTepn3oBaTb  MPUHUMMbLI  AEACTBUA  U3YYeHHbIX MPUOGOPoB U
TEXHUYECKNX YCTPOMCTB C OMOPOA Ha UX onucaHus (B TOM YUCHE:
CMNAOMETP, AAaTUMKWM MOMOXKEHUSA, PACCTOSHUA W YCKOPEHWSs, PaKeTa,
3X0NOT, O4YKW, Mepuckon, (oTtoannapar, OMNTUYECKME CBETOBOAbI,
CMEKTPOCKON, A03MMeTp, Kamepa BwWnbCcoHa), WCNOMb3ys 3HaHWA O
CBOMCTBax (DM3MYECKUX SBMEHUA W HeobXoAuMMble  (PU3NYECKME
3aKOHOMEPHOCTH;

MCNOMb30BaThb CXEMbl N CXEMATUUYHbIE PUCYHKU U3YUYEHHbIX TEXHUYECKNX
YCTPOWCTB, W3MEPUTENbHLIX NPUOOPOB M TEXHONOrMYECKUX MPOLECCOB
Npy pelieHnn Yy4ebHO-NPaKTUYECKUX 3afay, OMTUYECKUe CXeMbl [ANA
MOCTPOEHUS N300paXKEHMIN B MIOCKOM 3epKasie U COOMPatOLLLEN NTMH3E;
NpMBOAWUTL  MPUMeEPbI  (HaxoauTb  MH(OPMauUMO 0  Mpumepax)
MPaKTUYECKOro WCMOoMb30BaHWS (PM3NYECKUX 3HAHWIA B MOBCEAHEBHOM
XWN3HW Ons obecrnedeHms 6e30nNacHOCTM Mpu obpalleHnn ¢ npnéopamn n
TEXHUYECKMMM YCTPONCTBaMM, COXPAHEHWS 3[40pPOBbA W COGMOAEHUA
HOPM 3KOJ/10rMYecKoro noBefeHNs B OKPYXXatoLLet cpeae;

OCYLLECTBNATb  MOUCK  WMH(OPMaUMM  (DU3NYECKOro  COAepXaHus B
NHTepHeTe, caMOCTOATE/IbHO (POPMYIMPYS NOMCKOBLIN 3ampoc, Haxo4nTb



MyTW OnpeaeneHnst AOCTOBEPHOCTM MOMYUYeHHON MHAopPMaLMKM Ha OCHOBe
VIMEIOLLIMXCS 3HAHWI U AONONHUTENbHBIX UCTOYHUKOB;

MCMOMb30BaTh NPU BbINOMHEHUN YUYeOHbIX 3a4aHUii Hay4YHO-MONYNSPHYIO
nMTepaTypy  (M3MYECKOro  COAEPXKaHWsi, CrnpaBOYHble MaTepuansbl,
pecypcbl ceTu VIHTepHeT, BnaaeTb NpuémMamMm KOHCMEKTMPOBAHMUS TEKCTa,
npeobpasoBaHust MHHOPMALLK 3 OAHOW 3HAKOBOI CUCTEMbI B IPYTYHO;
CO3AaBaTb COGCTBEHHble MUCbMEHHbIE U YCTHbIE COOGLLEHNS HA OCHOBe
MHA(OPMaLMM 13 HECKONbKMX WCTOYHUKOB (H3MYECKOr0 COAEpXKaHMS,
Ny6AMYHO NPEACTaBNATb Pe3yNbTaTbl MPOEKTHOM UMW NCCNeA0BaTEbCKOIA
OeATeNbHOCTX, MpW  3TOM  FPAaMOTHO  MCMOMb30BaTb  M3YYeHHbIi
MOHATUIAHBI/A annapaT M3y4aemMoro pasfena (U3UKU M COMPOBOXAATh
BbICTYN/IEHNe Mpe3eHTauUmeldi € Y4ETOM OCOGEHHOCTEN ayauTopum
CBEPCTHMKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KonnyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3jie/ioB U TeM (uudgposbIe)
Kontpoabhbie | IlpakTHyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl

Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa

bubnmoteka LJOK

1.1 du3nKa - HayKa 0 npupogae 2
y PUPOA https://m.edsoo.ru/7f416194
1.2 dursnyeckme BeNIMYNHbI 2 1 bubnmoteka LIOK
https://m.eds00.ru/7f416194
1.3 EcTecTBEHHOHAYYHbI MeTOA NO3HAHUA 2 1 bubnmorexa LIOK
https://m.edsoo.ru/7f416194
W/Toro no pasgeny 6
Pa3zgea 2. IleppoHauyaibHbIEe CBeICHUS 0 CTPOCHHMH BelleCTBA
Bubnnoteka LIOK
2.1 CTpoeHue BeLecTsa 1
P W https://m.eds00.ru/7f416194
59 [B/KeHMe 1 B3aMOENCTBIE YacTuL, 5 1 Bubnnoteka LIOK
' BelllecTBa https://m.edso0.ru/7f416194
bnénmotek K
2.3 ArperaTHble COCTOSIHMA BeLLEeCTBa 2 bnmoteka LIO
https://m.edsoo.ru/7f416194
WToro no pasgeny 5

Pa3pen 3. JIBu:keHHe 1 B3auMo/ielicTBUE TeJl

Bubnunoteka LIOK

3.1 MexaHn4yeckoe [BM>KeHWe 3
https://m.eds00.ru/7f416194

3.2 VHepuwmsa, macca, N0THOCTb 4 1 Bubnnoteka LIOK



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

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

Bubnunoteka LIOK

. .B 14 2
33 Cuna. Bupb! cun https://m.eds00.ru/7f416194
ViToro no pasgeny 21
Pa3zgen 4. J/laBiienne TBEPABIX TeJl, *KMAKOCTENH U Ta30B
a1 [JasneHwve. MNepenaya gaBneHns TBEPALIMU 3 Bubnnoteka LIOK
' TefniaMu, XXUAKOCTAMU 1 rasamu https://m.edso0.ru/7f416194
Bubnnoteka LIOK
4.2
flaBnenme upKocT > https://m.edso0.ru/7f416194
Bubnunoteka LIOK
4.3 ATMOC(epHoe aaBneHue 6
(hep A https://m.eds00.ru/7f416194
44 [elicTBME XMAKOCTU 1 ra3a Ha Norpy>XeHHoe 7 3 Bubnnoteka LIOK
' B HUX Teno https://m.eds00.ru/7f416194
W/Toro no pasgeny 21
Paspnen S. PadoTa 1 MOIIHOCTb. JHEPrus
5.1 PaboTa 1 MOLLHOCTb 3 1 bubnuoreka LIOK
https://m.edso0.ru/7f416194
5.2 MpocTble MexaHW3MbI 5 1 bubnuoreka LIOK
https://m.eds00.ru/7f416194
5.3 MexaHunyeckas aHeprus 4 1 bubnmorera LIOK
https://m.edso00.ru/7f416194
WToro no pasgeny 12
PesepBHOe Bpems 3
OBLLEE KOJTIMYECTBO YACOB MO NPOrrAMME 68 12



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

8 KVIACC

KoanyecTBO 4acos 3.]1eKTp0HHLIe
HauMmeHoBaHue a3J1eJI0OB U TEM J187%% OBbIC
Ne i/m P Kontpoabubie | IpakTuueckue (mupp )
NPOrpaMMabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TennioBble ABJIeHUS
o bubnunoteka LIOK
11 TPOEHWE 1 CBOMCTBA B TB 7
CTpoetine v ceoiicTsa BelyecTsa https://m.edsoo.ru/7f4181ce
1.2 Tennosble npotecchl 21 1 5 bubnmoreka LIOK
https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Pa311e.11 2. 3J’IeKTpl/I‘lCCKI/Ie U MAarHUTHbBIC ABJICHUSA
21 DNeKTprYecKue 3apsaabl. 3aps>keHHbIe Tena 7 1 bnbnuoteka LJOK
' N UX B3aMMO/encTame https://m.edsoo.ru/7f4181ce
2.2 MOCTOAHHBIN 3NeKTPUYECKIUI TOK 20 1 7 bubnuoreka LIOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHble SBNeHuA 6 1 1.5 bubnmoreka LIOK
https://m.edsoo.ru/7f4181ce
bnbnuoteka LJOK
2.4 ONeKTpoMarHMTHasa MHAYKUNS 4
P AYKY https://m.edsoo.ru/7f4181ce
WToro no pasgeny 37
PesepBHOe Bpems 3
OBLLEE KOJTMYECTBO YACOB MO NPOrrAMME 68 3 14.5



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

9 KJIACC

KoanyecTBO 4acos 3JIeKTp0HHLIe
HauMmeHoBaHue a3J1eJI0OB U TEM J187%% OBbIC
Ne i/m P Kontpoabubie | IpakTuueckue (mupp )
NPOrpaMMabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIEHHUS
11 MexaH14eckoe [B/KEeHME 1 CNOCOObI ero 10 1 Bubnnoteka LIOK
' onuncaHus https://m.edso0.ru/7f41a4a6
o Bubnmoteka LIOK
1.2 B3anmogencTsume Ten 20 1 3 H
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHeHns 10 3 bubnuoteka LIOK
https://m.edsoo.ru/7f41a4a6
W/Toro no pasgeny 40
Paznen 2. Mexanudeckue KoJ1ieOaHUsI M BOJIHbI
2.1 MexaHunyeckue KonebaHus 7 3 bubnuoreka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4eckune BO/HbI. 3BYK 8 1 3 bubnmoreka LIOK
https://m.edsoo.ru/7f41a4a6
W/Toro no pasgeny 15
Pa3zges 3. DiIeKTPOMarHuTHoOE MoJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTpoOMarHMTHOE none u 6 9 Bubnmoteka LIOK
' 3NeKTPOMarH1THbIE BOSHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6
Pa3nea 4. CBeToBbI€e SABJICHUS
4.1 3aKOHbI pacnpocTpaHeHns cBeTa 6 2 bubnunoteka LIOK



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

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

bubnunoteka LIOK

4.2 JIMH3bI 1 onTUYeckme Npubopsl 6 3 hitps://m.edsoo.ru/7f41a4a6
4.3 PasnoxeHne 6en10ro cBeta B CMEKTP 3 2 bubnuoreka LIOK
https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Paznen 5. KBantoBble siBJIeHUS
5.1 VicnyckaHuve 1 nornoLleHne ceeta aToMoMm 4 1 bubnuorteka LIOK
https://m.edsoo.ru/7f41a4a6
bubnunoteka LIOK
52 CTpoetie aTomHoro AApa 0 1 https://m.edsoo.ru/7f41a4a6
Bubnunoteka LIOK
. A 7 1
>3 AEPHbIE pearin https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Pa3znen 6. IloBTOpUTEIbHO-00001IAKOI U MOTYJIb
6.1 MoBTOpPEHME 1 06006LLEHME COAEpPXKaHWSA 9 5 Bubnnoteka LIOK
' Kypca (m3unku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 9
OBLUEE KOJIMYECTBO YACOB MO NPOrrAMME 102 27



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

YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YHEHUKA

®u3mKa : 7-i Knacc : 6a30Bbli YPOBEHb : y4ebHMK / V. M. TlepbIlWKuH, A.
W. NBaHoB. — 3-e n3pa., nepepab. — Mockaa : NpocseweHne, 2023. — 239 c.
®u3mKa : 8- Knacc : 6a30Bbli YpOBeHb : y4ebHUK / V. M. TlepbIWKuH, A.
W. MBaHoB. — 3-e n3a., nepepab. — Mockaa : NpocseweHne, 2024, — 255 c.
®u3mka : 9-i Knacc : 6a30Bbli YpoBeHb : y4ebHUK / . M. TMepbIwkuH, E.
M. T'yTHUK, A. L. MBaHoB, M. A. lMeTpoBa. — 3-e 13f., nepepad. — MockBa
- MpoceeweHne, 2023. — 350 c.

METOOAUYECKHUE MATEPHUAJIbBI JISA YUUTEJIA

®du3nka : 7-M Knacc : 6a3oBbli YPOBEHb : METOAMYECKOe nocobue K
yuebHunky . M. lMepbiwknHa, A. . NBaHoBa / O. A. YepHukosa, C. H.
nageHkoBa, B. B. KygpsBueB. — 3-e u3f., nepepab. — Mocksa :
MpocselyeHne, 2023. — 94 c.

®du3nka : 8- Knacc : 6as3oBbl YPOBEHb : METOAMYECKOe nocobue K
yuebHunky N. M. lMepbiwknHa, A. . NBaHoBa / O. A. YepHukosa, C. H.
nageHkoea, B. B. KygpsBues. — 3-e u3f., nepepab. — Mocksa :
MpocselyeHne, 2023. — 92 c.

dusnka : 7-in Knacc : 6a3oBbIA YPOBEHb : METOAMYECKOe nocobue K
yuebHnky W. M. lMepbiwknHa, E. M. T'yTHuK, A. V. VBaHOoBa, M. A.
MeTposon / O. A. YepHukoBa, C. H. MageHkosa, B. B. Kyapssues. — 3-e
n3ga., nepepad. — Mocksa : NpocseLleHune, 2023. — 95 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NUHTEPHET

Bubnunoteka LIOK https://m.edsoo.ru/
Poccuiickast aneKTpoHHas wkona https://resh.edu.ru/
LIOP ansa wkon AKnacc https://www.yaklass.ru/


https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://www.yaklass.ru/




