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MNOACHUTE/IbHAA 3ANMNCKA

Mporpamma no ¢pu3nKe Ha ypoBHE OCHOBHOIO 06LLEro 06pa3oBaHMA COCTaB/IEHA HA OCHOBE MOOXKEHUN U
TpeboBaHWUI K pe3y/ibTaTam 0CBOeHMA Ha 6a30BOM ypoBHE OCHOBHOM 06pa3oBaTesibHOM NPOrpammel,
npeactasneHHblx B PrOC 000, a TakKe ¢ yuéTtom desepanbHoli paboyen nporpammbl BOCNUTAHUA U
KoHuenumn npenogasaHus yyebHoro npegmeta «PusmKkar.

CopeprkaHue nporpammbl No ¢pM3MKe HanpaBieHo Ha GOPMUPOBaAHME eCTECTBEHHOHAYYHOM rPaMOTHOCTH
06yYatoOLMXCA M OpPraHM3aLMIO U3yYeHUs PUSUKKU Ha AeATeNbHOCTHOM OCHOBE. B nporpamme no ¢pusmke
YYUTbIBAOTCA BO3MOXHOCTU yuebHOro npeameTa B peanunsaumm TpebosaHmnin ®roC 000 K naaHMpyemMbim
JINYHOCTHBIM M MeTanpeaMETHbIM pe3yibTaTam 0bydyeHus, a TaKKe MexXnpegMeTHble CBA3U
€CTeCTBEHHOHAYYHbIX y4ebHbIX NpegMeToB Ha YPOBHE OCHOBHOIO obuiero obpasosaHus.

Mporpamma no ¢pu3mnKe ycTaHABAMBAET pacnpeaeneHune yuebHoro matepmana no rogam obyyeHus (no
Knaccam), npeanaraet npMmepHyto Noc/eg0BaTe/IbHOCTb U3yYeHMA TeM, OCHOBAHHYIO Ha /IOTMKe Pa3BuTUsA
NpeaMeTHOro CoAeprKaHMA U y4éTe BO3PaCTHbIX 0CObeHHOCTel obyyatoLmxcs.

Mporpamma no ¢pu3nKe paspaboTaHa C Le/Iblo OKa3aHUA METOANYECKON MOMOLLM YYUTENIO B CO34aHUU
paboyeit nporpammbl No yuebHOMy Npeamery.

dusmKa aBnaeTca cuctemoobpasyoumMm A8 ecTecTBeHHOHay4YHbIX y4ebHbIX NpeaMeToB, MOCKO/bKY
du3nYecKkne 3aKOHbI JIEXKAT B OCHOBE NPOLIECCOB U ABMEHWNI, U3yYaeMbIX XMMUEN, BUoNormen, acTpoHOMUEN K
dusnyeckoit reorpadureit, BHOCUT BKNa B €CTECTBEHHOHAYUYHYIO KapTUHY MUpa, NpeaocTaBaseT Hambonee
ACHble 06pa3sLbl MPUMEHEHUA Hay4YHOro MeToa NO3HaHUsA, TO ecTb cnocoba Noay4yeHus A0CTOBEPHbIX 3HaHUI

0 Mupe.

OfZHa 13 rnaBHbixX 3afa4 ¢p13nyeckoro o6pasoBaHuA B CTPYKType obLero o6pa3oBaHmsA COCTOUT B
$bOpPMMPOBAHMM eCTECTBEHHOHAYUYHOM rPamMOTHOCTU U MHTEpPEeCa K HayKe y obydaroLmxca.

MN3yuyeHne pu3nKnM Ha 6a3oBOM ypoBHE NpeanonaraeT oBnAafeHUe CeAyoLNMMN KOMNETEHTHOCTAMMU,
XapaKTepusyoLWMMN eCTECTBEHHOHAYYHYIO FPaMOTHOCTb:

® Hay4yHO 06BbACHATL ABNEHNA;
® OuUeHmBATb U NOHNUMATb 0COB6EHHOCTHU HAy4YHOro nccnenoBaHuA,

®  VHTEPNPEeTUPOoBaTh AaHHbIE U UCNOJ/Ib30BaTh Hay4YHble AOKA3aTe/IbCTBa A/1S MOAYYEHUA
BbIBOAOB.

Llenn nsyyeHuns ¢1M3mMKmn Ha ypoBHE OCHOBHOIO 06LLLero o6pasoBaHMa onpeaeneHbl B KoHuenuuu
npenoaaBaHuna yyebHoro npeameta «Punsnka» B 06pasoBaTeNibHbIX OpraHulaumax Poccuiickoin Peagepaumm,
peanunsyoLwmnx oCHoBHble 06Leobpa3oBaTeibHble MPOrpPaMmbl, YTBEPKAEHHOM pelleHnem Konnernu
MuHUCcTepcTBa NpoceelLeHma Poccuiickon Pegepauunm (npotokon ot 3 agekabps 2019 r. Ne MK4BH).



Llenun nsyveHma opusmku:

® npuobpeTeHne UHTepeca 1 CTpemIeHUs 0ByYaloWMUXCA K HAYYHOMY M3YYEHMIO MPUPOAbI, pasBuTMe
WX MHTENNIEKTYaIbHbIX M TBOPYECKUX CNOCOBHOCTEN;

®  pasBuUTME NPeACTaB/EHNIA O HAYYHOM METoAE No3HaHMA N GOPMMPOBaHME NUCCeA0BaTENbCKOro
OTHOLLEHUSA K OKPYKaIOLLMUM ABNEHUAM;

e  (bopMMPOBaAHME HAYHHOTrO MMPOBO33PEHMSA KaK pesy/ibTaTa N3yYeHUA OCHOB CTPOEHMS MaTEPUN U
bYyHOAMEHTaNbHbIX 3aKOHOB PU3MKMY;

e ¢dopmupoBaHue NpeacTaBaeHUIA O POAU GUSUKN ANA Pa3BUTUA APYTUX €CTECTBEHHbIX HayK, TEXHUKU
U TEXHOJIOTUIA;

e  pasBWUTME NPeaCcTaB/IEHN 0 BO3MOXKHbIX chepax byayuien npodeccuoHanbHOM AeATe/IbHOCTY,
CBA3aHHOWM ¢ PU3NKOM, NOAFOTOBKA K Aa/ibHeNLeMy 0Oy4EHUIO B 3TOM HanpaBAeHUMN.

[locTmxeHmne 3TUX Lenein nporpammbl Mo pUsMKe Ha ypoBHE OCHOBHOro obLiero o6pasoBaHnA
obecneunsaeTca pelleHnemM caeayolmx 3a4ay:

e npuobpeTteHune 3HaHWIA 0 AMCKPETHOM CTPOEHWNN BELLLECTBA, O MEXaHWYECKMX, TEN/IOBbIX,
3/1EKTPUYECKMNX, MArHUTHbIX M KBAHTOBbIX AB/IEHUAX;

® npuobpeTeHMe yMeHUN ONUCbIBATb U OOBACHATE PUINYECKME ABEHMA C UCMONb30BAHMEM
NOJIyYEHHbIX 3HAHWIA;

® 0CBOeHMe meToaoB pelleHnA I'IpOCTGﬁLLIMX paCLIéTHbIX 3a4a4 C UCNOJ1b30BaHNEM ¢M3MLIGCKVIX
N\op,eneﬁ, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHDbIX 3a4a4;

® pa3sutue yMeHMﬁ Ha6}1P0/.'l,aTb npupoaHble AB/NEHUA U BbINO/IHATbL ONbIThI, na6opaToprle pa60TbI n
JKCNepumeHTa/ibHble UCCnegoBaHMA C UCNOJIb30BaHNUEM USMEPUTENIbHBIX I'IpVI60pOB;

® 0CBOeHMe NpMémos PaboTbl ¢ MHGOPMaLMen GU3NYECKOTO COAEPKaHUA, BKAOYAA MHGOPMaLMIO O
COBPEMEHHbIX AOCTUMKEHUAX GU3NKKN, aHANU3 U KPUTUYECKOE OLEeHNBaHNe NHGopMaLnm;

® 3HAKOMCTBO CO cd)epaMM ﬂpOd)ECCVIOHaﬂbHOﬁ AeATeENbHOCTU, CBA3AHHbIMW C ¢M3MKOI\/‘1, n
coBpeMeHHbIMU TEXHONOTMAMU, OCHOBAHHbIMU Ha AOCTUXKEHUAX d)VI3MLIeCKOVI HayKMW.

Ha nsyyeHue ¢pusunkm (6a3oBsblii ypoBeHb) Ha YPOBHE OCHOBHOrO 06ulero obpasoBaHusa oTBoANTCA 238 Yacos:
B 7 Knacce — 68 yacos (2 yaca B Hegeno), B 8 knacce — 68 yacos (2 yaca B Hegento), B 9 knacce — 102 vaca (3
yaca B Hegento).

Mpeanaraembliii B nporpamme no ¢dusmnke nepeyeHb nabopaTopHbIX paboT M ONbITOB HOCUT

pekomeHAaTe IbHbIV XapaKTep, y4uTeb genaeT Bbibop nposBeaeHns N1abopaTopHbIX PaboT 1 OMNbITOB C YY4ETOM
WMHAMBUAYANbHbIX 0COBEHHOCTEN 06YYalOLLMXCA, CMMCKA SKCNEPUMEHTANbHbIX 3a4aHWNi, Npeanaraembix B
pamMKax OCHOBHOrO rocy1apCTBEHHOro 3K3ameHa no GpusmKe.



COOEPHXAHUNE OBYYEHUA

7 KNACC
Paspen 1. dPnsnKka n eé€ posb B MO3HAHNN OKPYKAOLLETO MMPA.

®du3nKa — HayKa o npupoae. AsneHns npupoabl. PU3mMyeckme sBAEHUA: MeXaHMYECKMe, TEN/OBbIE,
3N1IeKTPUYECKMEe, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusmyeckne BeanUMNHbI. M3amepeHune pusmyecknx BennumH. Pusmyeckune npubopbl. MorpewHoCcTb UsMepeHui.
MeKayHapoaHaa cuctema eanHuLL.

Kak pu3mMKa 1 apyrue ectecTBEHHbIE HaYKW U3yYaloT Npupoay. EcTecTBEHHOHay4YHbI MeToA NO3HaHUA:
HabnoaeHWe, NOCTaHOBKA HAay4YHOrO BONPOCA, BbIABUMKEHUWE TMNOTE3, SKCMIEPUMEHT MO NPOBEPKe rnnoTes,
obbAcHeHWe Habntogaemoro ABneHna. OnmcaHne GUanMUecKknx ABAEHMUI C MOMOLLLbIO MOZEeNei.

JemoHcTpauun.

1. MexaHnuecKkune, TeNIOBbIE, 3IEKTPUYECKME, MarHUTHbIe, CBETOBbIE ABNEHUA.

2. dusunyeckune npubopsl 1 Npoueaypa NPAMbIX U3SMEPEHNN aHANOTOBbIM U UdpoBbIM Npubopom.
NTabopaTtopHble paboTbl 1 OMbITHI.

1. OnpepgeneHue UeHbl AeNEeHUA WKaNbl USMEPUTENbHOTO Npubopa.

2. WU3mepeHue pacCTOAHUM.

3. W3mepeHune o6bEMa KMAKOCTU U TBEPAOrO TENA.

4. OnpepgeneHune paamepoB Masblx Ten.

5. W3mepeHune TemnepaTypbl NPU NOMOLLU }KUAKOCTHOrO TEpPMOMETPA M AaT4MKa TemnepaTypbl.

6. [lpoBeageHue nccnepoBaHUA NO NPOBEPKe r’MnoTesbl: 4aNbHOCTb NONETA WaPUKA, NYLWEHHOro
ropu3oHTasIbHO, TeM 6osblle, Yem 6osiblue BbICOTa MycKa.

Paspen 2. I'IepBOHaqaanble cBegeHnAa o CtpoeHnn sBellecrea.

CTpoeHme BeullecTBa: aTOMbl U MOJIEKY/1bl, UX Pa3Mepbl. OnbITbl, AOKa3bIBatOWMeE ANCKPEeTHOE CTpoeHME
BeLllecTBa.

[BukeHne yacTuy, BelecTsa. CBA3b CKOPOCTU ABUMKEHMA YacTUL, C TemnepaTypoii. BpoyHOBCKOe ABUKEHME,
andodysus. BsaumogencTeme 4acTuL, BELLLECTBA: NPUTANKEHWE U OTTA/IKUBAHME.

ArperaTHble COCTOSIHWA BELLECTBA: CTPOEHMUE ra30oB, }KUAKOCTEN U TBEPAbIX (KPUCTANNNYECKUX) TEN.
B3aMMoCBA3b MeX Ay CBOMCTBAMM BELLECTB B Pa3HbIX arperaTHbIX COCTOAHMAX U MX aTOMHOMOJIEKYAAPHbIM
ctpoeHnem. OcobeHHOCTH arperaTHbIX COCTOSAHUIA BOAbI.

JemoHcTpaumu.

1. HabnwaeHne 6POYHOBCKOro ABUMKEHUS.



2. HabnwaeHne andodysun.

3. HabnopeHue ABNEeHUI, OO BACHAIOLLMXCA NPUTANKEHUEM AN OTTANIKMBAaHMEM YacCTUL, BELLECTBaA.
NabopaTtopHbie paboTbl U ONbITbI.

1. OueHKa AnameTpa aTomMa MeTOAO0M PSAA0B (C ucnonb3oBaHuem doTorpaduin).

2. OnbITbl N0 HabAOAEHWUIO TENAOBOrO PaCLUMPEHMA ra3os.

3. OnbITbl N0 06HapyXEHUIO AEeNCTBUA CUN MONEKYNAPHOTO NPUTAKEHUA.

Pasgen 3. BuxKeHue 1 B3aumogencTame Te.

MexaHu4yeckoe aBuxKeHne. PaBHOMepHOe U HepaBHOMeEpPHOe ABuxKeHne. CKopocTb. CpeaHas CKOPOCTb Npu
HepaBHOMEPHOM ABUKEHUWU. PAacyéT NyTn U BpeMeHU ABUKEHWA.

fAlBneHune nHepumu. 3aKoH MHEPLUN. B3aMMO,£I,EI7ICTBME TeN KaK NpUYnNHa UsMeHeHnA CKOPOCTU ABUXKEHUA TEN.
Macca Kak mepa nHepTtHocTu Tena. MNaoTHocTb BewecTsa. CBA3b NNOTHOCTU C KOIMYECTBOM MOEKYN B

eauHULEe obbEéma BellecTBa.

Cuna Kak xapaKTepucTuKa B3anmogeinctamsa Ten. Cuna ynpyroctu u 3akoH MNyka. UsmepeHue cuibl C NOMOLLBHO
ANHaMOMeTpa. fIBIeHNe TATOTEHMA U Cuia TaxKecTU. Cuna TAXKECTU Ha ApYyrux naaHeTax. Bec Tena.
HesecomocTb. CNoXKeHWe CUA, HanpasaeHHbIX MO 04HOW NpsAMON. PagHoaencTByowWwan cun. Cnuna TpeHus.
TpeHne CKONbXKEHUA U TPeHWe NoKoA. TPeHWe B NPUPOAE U TEXHUKE.

JemoHcTpauun.

1. HabawopeHne MexaHUYeCcKoro ABUXKeHUA Tena.

2. W3mepeHue CKOpPOCTU NPAMOANHENHOIO ABUMKEHNA.

3. HabnloaeHue aBneHUA MHEPUUMN.

4. HabniogeHne N3meHeHMA CKOPOCTU NPU B3aUMOLENCTBUM TeN.

5. CpaBHeHWe macc no B3aMmoaencTBuIo Ten.

6. CnoxeHue cun, HanpaB/aeHHbIX MO OAHOM NPAMOIA.
NabopatopHbie paboTbl U ONbITbI.

1. OnpegeneHne CKOPOCTM PAaBHOMEPHOTO ABUMEHMUSA (LLAPMKa B *KUAKOCTU, MOAEAN SNEKTPUYECKOro

aBTOMOOWAA U TaK Janee).
2. OnpegeneHue cpeaHen CKOPOCTU CKONbXKEHNA BPYCKa UM WapMKa NO HAKIOHHOW NJIOCKOCTY.
3. OnpepgeneHuve NAOTHOCTU TBEPAOro Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb pacTakeHus (aedopmaumm) NpyKMHbI OT MPUIOKEHHOM
cUnbl.

5. OnbITbl, A&MOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbl TPEHMA CKOJ/IbXKEHMA OT Beca Tena 1 XxapaKkrepa
COMPUKACalOLLMXCA NOBEPXHOCTEMN.



Pasgen 4. [lasneHune TBEPAbIX TEN, *KUAKOCTEMN M ra3os.

HasneHune. Cnocobbl yMeHbLIEHUA U YBENYEHUA AaBneHua. [laBneHume rasa. 3aBUCMMOCTb AaBJ/IEHUSA rasa oT
06béma, Temnepatypbl. Nepesaya faBnaeHnA TBEPAbIMU TeNaMU, KUAKOCTAMM U ra3amu. 3akoH Mackana.
MHeBMaTUYECKME MALLMHbI. 3aBUCUMOCTb AaBAEHUA KUAKOCTU OT INYyO6UHbI. TMApOCTaTUYECKMIA NapafoKC.
Coobuwatowmecn cocyabl. TlmapaBaMyeckme mexaHusmbl.

Atmocdepa 3emnn n atmochepHoe aasneHue. MpUYMHbI CyLLEeCTBOBAHWA BO3AYLWHON 060104KM 3eman. OnbIT
Toppuuennun. U3amepeHune atmochepHOro fasneHUA. 3aBUCUMOCTb aTMOCHEPHOTro AaBeHUA OT BbICOTbl HaZ,
ypoBHem mops. Mpnbopbl a4na nsmepeHns atTMmochepHoOro AasaeHus.

[JelicTBue KNOKOCTM U Fra3a Ha NOTPY*KEHHOE B HUX Teno. BbiTankueatowas (apxmmenosa) cuna. 3akoH
Apxumega. NnasaHue Ten. BosgyxonnasaHue.

JemoHcTpaumu.
1. 3aBMCUMMOCTb JaB/IEHWSA ra3a OT TemnepaTypbl.
2. [lepepaya AaBAEHUA KULKOCTbIO U Fa30M.
3. Coobuatowmecs cocyabl.
4. TuapaBaAnYecKkuii npecc.
5. TMposBneHune geicTema aTmochepHoOro AaBaeHus.
6. 3aBMCMMOCTb BbITA/IKMBAOLLEN CUNbI OT 06BEMA NOTPYHKEHHOM YACTU TeNa U NJOTHOCTM KUAKOCTU.
7. PaBeHCTBO BbITa/IKMBAIOLWEN CUbI BECY BbITECHEHHOM UAKOCTU.

8. Ycnosue nnaBaHMA Ten: NnaBaHUe Unm norpyxeHume 1en B 3aBUCMMOCTU OT COOTHOLLIEHUA
NAOTHOCTEM Tena u KNOKOCTU.

NabopaTtopHbie paboTbl U ONbITHI.
1. WccnepoBaHue 3aBUCMMOCTUM BECa Te/la B BOAE OT 06bEéMa NOrpy>KEHHOM B }KMAKOCTb YacTu Tena.
2. OnpegeneHune BbITaIKNBAIOLLENM CUJbI, ENCTBYHOLLEN HA TENO, NOTPYHKEHHOE B UAKOCTb.

3. T[poBepKa HEe3aBMCMMOCTU BbITa/IKMBAIOLLEN CUbI, AEMNCTBYIOLLEN Ha TENO B XUAKOCTU, OT Macchbl
Tena.

4. OnbITbl, 4EMOHCTPUPYIOLWME 3aBUCUMOCTb BbITA/IKMBAIOLLEN CUAbI, AEUACTBYIOWEN Ha Teo B
UIAKOCTU, OT 06BEMA NOTPYHKEHHON B 3 KMAKOCTb YaCTU TeNa U OT MNIOTHOCTM XKUAKOCTMU.

5. KoHcCTpyupoBaHMe apeomeTpa UM KOHCTPYMPOBaHME NOAKMU U onpeaeneHue eé
rpy30noLbEMHOCTH.

Pasgen 5. PaboTa M MOWHOCTb. IHEpPruUA.

MexaHu4yeckas paboTta. MoLwHOCTb.



MpocTble mexaHM3Mbl: pblyar, 610K, HAKNOHHaA NAOCKOCTb. MpaBUAO paBHOBeCKA pbivara. NpumeHeHne
npaBwuaa paBHOBECUSA pblyara K 6/10Ky. «3010Toe NpaBuao» MmexaHuKu. KM npocTbix mexaHn3moB. MpocTble
MexaHW3Mbl B BbITy M TEXHUKeE.

MexaHun4yeckan sHeprua. KnHeTnyeckan 1 noteHumanbHan sHeprua. MpespaleHne ogHOro B1Aa
MEXaHMYEeCKOM SHEPTUM B APYrOi. 3aKOH COXPaHEHWUA SHEPTUM B MEXAHUKE.

JemoHcTpaumu.
1. [lMpumepbl NPOCTbIX MEXaHU3MOB.
NabopaTtopHbie paboTbl U OMNbITHI.

1. OnpegeneHue paboTbl CUbI TPEHMA NPU PABHOMEPHOM ABUNKEHMMU Tea NO rOPU30OHTasIbHOM
NOBEPXHOCTHU.

2. WccneposaHuWe ycnoBuUil paBHOBECUA pblyara.
3. W3mepeHue Kl HaKNOHHOM NOCKOCTW.

4. WN3y4yeHue 3aKOHa COXpaHeHuA MeXaHUYeCKom IHEeprun.

8 K/TIACC
Paspen 6. Tennosble ABNEHUA.

OCHOBHblE NOIOXKEHNA MONEKYNAPHO-KMHETUYECKON TEOPMM CTPOEHMA BelllecTBa. Macca 1 pasmepbl aTOMOB U
MoJsiekyn. OnbITbl, NOATBEPKAAIOLLME OCHOBHbIE MOJIOXKEHNA MONEKYNAPHOKMHETUYECKOW TEOPUN.

Mogaenu TBEpA0ro, KNOKOro 1 rasoobpasHOro CocTonHul Bewectsa. Kpuctananyeckne n amopoHble Tena.
Ob6bAcHeHMe CBOICTB ra3os, XXUAKOCTEN U TBEPAbIX TeN Ha OCHOBE NOJIOMKEHUI MONEKYNAPHO-KUMHETUYECKOM
Teopuun. CMaunBaHne n KanuanapHble AsneHnaA. Tennosoe paclumpeHne n cKatume.

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEM/IOBOTO ABUMKEHUA YacTuL,. BHYTpeHHAA aHeprua.
Cnocobbl U3MeHeHWUs BHYTPEHHEW SHEPruK: Tenaonepeaaya U coBeplueHne paboTbl. Buapl Tensonepesayu:
TENNOMNPOBOAHOCTb, KOHBEKLMSA, U3STyYEHME.

Konunuectso Tennotol. YaenbHaa TeNJA0EMKOCTb BeLLECTBa. Ten/1006MeH 1 TennoBoe paBHoBecue. YpaBHEHME
TensoBoro 6anaHca. MaaBneHne N oTBepAEBaHME KPUCTANINYECKUX BELLECTB. YaebHasA TenaoTa naaBieHus.
MapoobpasoBaHue n KoHgeHcaums. UcnapeHue. KuneHue. YaenbHasa TennoTa napoobpasoBaHus.
3aBMCMMOCTb TEMMEPATYPbl KUMEHUs OT aTMOCHEPHOro AaB/eHUS.

Bna*HoOCTb BO34yXa.
DHeprua TonauBea. YaenbHasa TenaoTa CropaHma.

MpuHumnbl paboTol Tennosbix geuratenent KM rennosoro gsuratens. TensoBble ABUraTenn 1 3almTa
OKpYyKatoLLel cpesbl.

3aKOH COXpaHeHUA U NpeBpaLLEHMA SHEPIMKN B TEMI0BLIX NpOL,eccax.
JemoHcTpauun.

1. HabniopeHvne 6POYHOBCKOro ABUMKEHMA.



2. HabnwaeHne andodysun.
3. HabnogeHue ABAEHMN CMAYMBaAHMA U KaNUANAPHDLIX ABMEHUN.
4. HabntogeHwe TeNA0BOrO paclMpeHmn Ten.
5. M3meHeHWe AaBneHus rasa npn nameHeHMn o6 bEMa M HarpeBaHUM NN OXNAXKAEHUN.
6. [paBuna nsmepeHua Temnepatypsbl.
7. Bupgbl Tennonepegaum.
8. OxnaxaeHue npu coBepLleHnn paboTsbl.
9. HarpeBaHue nNpu coBepLleHMN PaboTbl BHELLHUMM CUTaMMU.
10. CpaBHeHMe TENIOEMKOCTEN PA3/IMYHbIX BELLLECTB.
11. HabnwogeHue KMneHus.
12. HabnwogeHne NocTOAHCTBA TEMMEPATypbl NPU NAaBAEHUMN.
13. Mogenu TenoBbIX ABUraTene.
JNTabopaTtopHble paboTbl 1 OMbITHI.
1. OnbITbl N0 O6HAPYKEHWUIO AEACTBUA CUN MONEKYAAPHOTO NPUTAXKEHMSA.
2. OnbITbl MO BbIPALLMBAHMWIO KPUCTANI0B NOBAaPEHHOW COMM UK caxapa.
3. OnbITbl N0 HAbNOAEHWUIO TENNOBOIO PACLUMPEHMUA TA30B, MKUAKOCTEN U TBEPAbIX TEN.
4. OnpegeneHue aaBneHUs Bo3ayxa B 6bannoHe wnpuua.

5. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb AaBNEHMA BO34yXa OT €ro 06bémMa 1 HarpeBaHus Unu
OXNaxKAeHus.

6. [lpoBepKa rMnoTtesbl JIMHENHOMN 3aBUCUMOCTUN A/IMHbI CTONOUKA KUAKOCTU B TEPMOMETPUYECKOM
TpybKe OT TemnepaTypbl.

7. HabntoaeHue nsmeHeHusa BHyYTPEeHHEN 3Heprumn Tena B pesy/bTaTe Tenjonepesaym u pabotbl
BHELWHMX CUA.

8. WccnepoBaHue aBneHnsa TennoobmeHa npu cmewnBaHnn XOJ'IOLI,HOﬁ n ropﬂqeﬁ BOAbl.

9. OnpeaeneHune KOMYECTBA TEMNOTbI, MOJYYEHHOrO BOAOM NpM TennoobmeHe ¢ HarpeTbiMm
METaIINYECKUM LNIMHAPOM.

10. OnpegenexHune yaenbHOM TEMIOEMKOCTM BELLECTBA.
11. WccnhepoBaHWe npouecca ncnapeHus.
12. OnpegeneHne OoTHOCUTEIbHOM BNAXKHOCTU BO34YXa.

13. OnpepneneHune yaenbHOM TENNOTbI NAABAEHUA NbAa.



Pasgen 7. 3}1€KTpVILIeCKMe N MarHUTHble ABNEHNA.

dneKkTpusauua Ten. [lga poaa s3N1eKTPUYECKMX 3apaaoB. B3aumoaeincTeme 3apakeHHbix Ten. 3akoH KynoHa
(3aBMCMMOCTb CUbI B3aMMOLENCTBUA 3apAXKEHHDbIX TN OT BE/IMYMHbI 3aPAL0B M PACCTOAHUA MEXAY Tenamm).

dneKTpuyeckoe nose. HanpaKEHHOCTb 3/1€KTPUYECKOTo NoA. MpUHLMN CyneprnosnLmn SNEKTPUYECKUX Noaei
(Ha KauecTBEHHOM YpOBHeE).

HocuTenu anekTpuyecknx 3apagoB. dNemMeHTapHbIN 3neKTpuyeckuii 3apag,. CtpoeHre atoma. MpoBOAHUKN U
AN3NEKTPUKN. 3aKOH COXPaHEHUSA 31EKTPUYECKOro 3apaaa.

DNEKTPUYECKUNI TOK. YC/I0BUSA CYLLLECTBOBAHMA 3/IEKTPUYECKOro TOKa. MICTOYHUKM NOCTOAHHOrO ToKa. [leicrens
3NEKTPUYECKOro TOKa (TennoBoe, XMMUYECKoe, MarHUTHOE). INEKTPUYECKUIM TOK B XUAKOCTAX M rasax.

dneKTpuyeckas uenb. Cuna ToKa. INeKkTpudyeckoe HanpaxeHue. ConpoTmsieHne NPoBoAHMKa. YaenbHoe
conpoTusaeHue BelwecTsa. 3akoH Oma Ans ydacTka uenu. NMocnegosatensHoe U napanienbHoe coeguHeHne
NPOBOAHMUKOB.

PaboTa M MOLLHOCTb 3N1EKTPUYECKOro TOKa. 3aKoH [koyna—/leHua. InekTpuyeckue Lenu u notpebutenu
3/1eKTPUYECKOI 3Heprnn B 6bITy. KOpoTKOE 3amblKaHuMe.

MocTosiHHbIE MarHUTLI. B3anmogencTeme NOCTOAHHbIX MarHMToB. MarHutHoe none. MarHutHoe nose 3emnu u
€ro 3HayeHue 4na }13Hu Ha 3emne. OnbIT dpcTega. MarHMTHOE noJsie 3NeKTPUYECKOro Toka. NMpumeHeHne
3/1eKTPOMarHMTOB B TeXHUKe. [elcTBME MarHUTHOIo No/aA Ha NPOBOAHWUK C TOKOM. DeKTpoaBuUraTe b
NOCTOAHHOrO TOKa. Micnosib30BaHWe 3N1eKTpoaBuraTeneit B TeXHUYECKUX yCTPOMCTBAX M Ha TpaHCMopTe.

OnbITbl ®apagen. ABAeHUE 3NEKTPOMArHUTHON MHAYKUMK. MpaBuno JleHua. dnekTporeHepatop. Cnocobbl
NoJlyYeHUA SNEKTPUYECKOWN SHEPTUN. INEKTPOCTaHL MM Ha BO3OOHOBAAEMbIX MCTOYHMKAX SHEPTUMN.

JemoHcTpaumu.
1. DnekTpusauua ten.
2. [1Ba poaa aNeKTpUYECKUX 3apAL0B M B3aMMOLENCTBME 3aPAKEHHbIX TEN.
3. YCTpoICTBO M AeicTBME SNEKTPOCKOMA.
4. 3JneKTpoCTaTUYECKaa MHAYKLUUA.
5. 3aKoH coxpaHeHuA aNeKTpUYecKnx 3apaaos.
6. [1poBOAHUKM U ANINEKTPUKN.
7. MopgennpoBaHue CUNOBbIX IMHUIA SNEKTPUYECKOTO MONA.
8. WNCTOYHMKM NOCTOAHHOrO TOKa.
9. [leiAicTBMA 3NEKTPUYECKOrOo TOKa.
10. dneKTpUYECKUI TOK B KUAKOCTU.
11. M'a3oBbINt pa3paa.
12. iamepeHune cunbl TOKA amnepmeTpom.

13. Mi3mepeHune 31eKTPMYECKOro HanpaXeHUs BObTMETPOM.



14. PeocTtaT 1 marasmH CONpPOTUBAEHUN.
15. Bsanmopeictene noCToAHHbIX MarHUTOB.
16. MogennpoBaHMe HEBO3MOXKHOCTU pa3gesieHnA NotCOB MarHmTa.
17. MoaenvpoBaHMe MarHUTHbIX MOeN NOCTOAHHbIX MarHUTOB.
18. OnbIT OpcTeaa.
19. MarHuTHOe noJsie ToKa. DNEeKTPOMArHuT.
20. [eicTBME MAFHUTHOIO MO/ HA NPOBOAHMK C TOKOM.
21. dneKtpogsuratesb NOCTOAHHOIO TOKa.
22. UccnepoBaHue ABNEHUA 3NEKTPOMATHUTHON MHAYKUMMN.
23. OnbITbl Papages.
24, 3aBMCMMOCTb HanpaBaeHUs MHAYKLMOHHOIO TOKA OT YCI0OBUIM €ro BO3HUKHOBEHMUA.
25. dneKkTporeHepaTop NOCTOAHHOIO TOKA.
JNTabopaTtopHble paboTbl 1 OMbITHI.
1. OnbITbl N0 HAaBAOAEHMIO INEKTPU3ALUN TEN UHAYKLMEN M NPU CONPUKOCHOBEHUN.
2. WccnepoBaHue AeUCTBUA 3NEKTPUUECKOTO MO HAa MPOBOAHUKM U ANSINEKTPUKN.
3. C6opKa 1 npoBepKa paboTbl 3NEKTPUYECKON Lienn NOCTOSHHOIO TOKa.
4. WN3mepeHUe n peryainpoBaHue CUabl TOKA.
5. W3mepeHue n peryanpoBaHue HanpaxeHusa.

6. WccnenoBaHWe 3aBUCMMOCTM CUAbI TOKA, UAYLLETO Yepes pPesncTop, OT CONPOTMBAEHMA Pe3ncTopa u
HanpAKeHUA Ha pesncTope.

7. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb 3/IEKTPMUYECKOrO CONPOTMBAEHMA NPOBOAHMKA OT ero
OJINHbI, NAOWaAM NONepPeyYHoro ceyeHma n matepmana.

8. [poBepKa NpaBuia CAOKEHMUA HANPAXKEHWI NPY NOCeL0BaTEIbHOM COeANHEHUN ABYX
pe3ncTopos.

9. TlpoBepKa npaBuna 4na cUabl TOKA NPU NapannenbHOM CoeaANHEHUN PE3UCTOPOB.

10. OnpegeneHune paboTbl 3N1EKTPUYECKOIO TOKA, MAYLLETO Yepes Pe3ncTop.

11. OnpegeneHne MOLLHOCTM 3/IEKTPUYECKOTO TOKA, BblAE/IAEMOM Ha pe3ncTope.

12. UccnepoBaHMe 3aBUCMMOCTM CU/bl TOKA, MAYLLETO Yepes TaMMOYKY, OT HanpsaXKeHUsA Ha Hell.
13. Onpepgenexue KM HarpesaTtens.

14. WUccnepoBaHMe MarHUTHOMO B3aMMOZENCTBUA MOCTOAHHbIX MarHUTOB.

15. M3y4yeHne MarHUTHOrO NOS NOCTOAHHbBIX MarHUTOB NPU UX 06 bEAUHEHUM U Pa3LeNeHUn.



16. MccnegoBaHue AeNCTBUA INEKTPUUYECKOTO TOKA Ha MarHUTHYIO CTPEKY.

17. OnbiTbl, AeMOHCTpUpyrowmne 3aBUCMMOCTb CUNDbI B3aVIMOLI,EI7ICTBVIﬂ KaTyW KN C TOKOM U MarHuTta oT
CU1bl TOKa N HanpaB/1eHNA TOKa B KaTyLUKe.

18. U3yyeHne gencTemA MarHMTHOrO MO Ha NPOBOAHUK C TOKOM.
19. KoHcTpynpoBaHue u nsydyeHune paboTbl aneKTpoasBuraTens.
20. UsmepeHue KMNJ aneKkTpoasuraTesibHOM YCTaHOBKMU.

21. OnbITbl NO MCCNEA0BAHUIO ABNEHMUA BHEKTpOMaFHMTHOﬁ UHOYKUUN: nccneaosaHume N3MEHEHMUI
3Ha4YeHMA U Hanpas/ieHnA MHOYKUNOHHOTIO TOKa.

9 K/1IACC
Paspen 8. MexaHun4eckme ABNEHUA.

MexaHunyeckoe gemxeHune. MatepuanbHaa TodKa. Cuctema otcyéTa. OTHOCUTENBHOCTL MEXAHNYECKOTO
OBUXKeHWA. PaBHOMepHoe NpAMOJIMHENHOE ABUXKeHNe. HepaBHOMEPHOE NPSIMONHENHOe ABUKEHME.
CpenHaa U MrHOBEHHAA CKOPOCTb Tesla NP HEPABHOMEPHOM ABUKEHUMN.

YcKopeHue. PaBHOYCKOPEHHOE NpsAMO/IMHeHoe ABUXKeHne. CBobogHoe nageHue. OnbiTbl Fannnes.

PaBHOMepHOE ABUKEHME NO OKPYHKHOCTU. MNepurog 1 YacToTa obpalleHus. JInHeHan 1 yrnoBaa CKOPOCTU.
LleHTpoCTpeMnUTENbHOE YCKOpEHMe.

MepBblit 3aKOH HbtoTOHA. BTopoit 3akoH HbtoToHa. TpeTuii 3akoH HbtoToHa. MpuHumMn cynepnosnumm cun.

Cuna ynpyroctn. 3akoH lNyka. Cnna TpeHnA: cmna TPeHUA CKONbXEHUA, CUIa TPEHMA NOKOA, Apyrue Buabl
TpeHusa.

Cuna TAXKECTU U 3aKOH BCEMUPHOTO TAroTeHMA. YCKopeHue cBob6oAHOro nageHus. suxKeHne naaHeT BOKpyr
ConHua. lMepBaa KOCMUYeCcKasa CKOPOCTb. HeBecomMoCTb 1 Neperpysku.

PaBHOBecne maTepmanbHON TOYKU. ABCONOTHO TBEPAOE TeNO. PaBHOBeCKe TBEPAOTrO Tena ¢ 3aKpenaéHHom
OCbto BpaLLeHns. MoMeHT cuibl. LLeHTp TaxecTu.

MMﬂyan Tena. UameHeHune mmnynbca. MMI'Iy}'IbC CuAbl. 3aKOH COXpaHeHnA nmnysbca. PeakTUBHOE ABUXKEHMeE.

MexaHnyeckas paboTa M MOLLHOCTb. PaboTa CUA TAXKECTU, YNPYrocTu, TpeHus. CBA3b aHeprum u paboTo.
MoTeHuManbHasA sHeprua Tena, NOAHATOrO Haj, MOBEePXHOCTbIO 3eMAN. [oTeHLMaNbHAA SHEPIUA CKaTOM
NPYyXuHbl. KuHeTn4Yeckas aHeprus. Teopema 0 KUHETUYECKOM 3HEePrMM. 3aKOH COXPaHEHUS MeXaHUYeCcKow
3Hepruu.

JemoHcTpauun.
1. HabnwogeHne MexaHNUYeCcKoro ABUMKEHWUS Tena OTHOCUTE/IbHO Pa3HbIX TeN OTCYETa.

2. CpaBHeHMe NyTen 1 TPAEKTOPUIA ABUKEHNA OAHOIO M TOTO e Tesla OTHOCUTE/IbHO Pa3HbIX Ten
OTCYéTa.

3. M3mepeHune CKOPOCTN N YCKOPEHUSA NMPAMOJIUHENHOTO ABUMKEHUS.



4. WccnepoBaHWe NPU3HAKOB PaBHOYCKOPEHHOMO ABUXKEHMA.
5. HabnoaeHue ABUMKEHUA Tea No OKPYKHOCTM.

6. HabnoaeHne mexaHUYECKUX ABAEHUI, NPOUCXOAALLNX B CUCTEME OTCUYETA «TenexxKka» npu eé
pPaBHOMEPHOM W YCKOPEHHOM ABUKEHMU OTHOCUTEIbHO KabuHeTa GU3nKMU.

7. 3aBMCMMOCTb YCKOPEHUSA TeNa OT MaccChl TeNla U AENCTBYIOLLEN Ha HErO CUAbI.

8. HabntopeHwe paBeHCTBa CUA NPU B3aMMOAENCTBUM Te.

9. W3meHeHwue Beca Tena Npu yCKOPEHHOM ABUMKEHUW.

10. Mepegaya Mmnynbca Npy B3aMMOLENCTBUM TeN.

11. NpeobpazoBaHUs SHEPTUM NPU B3aUMOLENCTBUN TE.

12. CoxpaHeHue nmnynbca Npu Heynpyrom B3anMoaencTsmnu.

13. CoxpaHeHWe nmnynbca npu abcontoTHO YNpyrom B3aumoaencTsuu.

14. HabntopeHne peakTUBHOMO ABUKEHMA.

15. CoxpaHeHWne mexaHWMYecKon 3Heprumn npm ceobogHOM NageHuu.

16. CoxpaHeHne MmexaHMYeCKON IHepPrun Npu ABUXKEHUN TeNa Nnog, 4eNCTBUEM NPYXKUHbI.
NTabopaTtopHble paboTbl 1 OMbITHI.

1. KoHCTpyMpoBaHWe TpaKTa 4/1a pas3roHa v AajbHeNlero paBHOMEPHOTO ABUMKEHMWSA WAPUKA UK
TENEXKKM.

2. OnpegeneHune cpenHeit CKOPOCTU CKOMbKEHMA BpyCcKa UAKN ABUMKEHMA LLAPWMKA NO HAaKJOHHOM
NJIOCKOCTM.

3. Onpe,u,eneHMe YCKOpEeHUMA Tena Nnpn paBHOYCKOpPEHHOM OBUXEHUU NO HAaKNOHHOW NJOCKOCTH.

4. WccneposaHue 3aBUCMMOCTU NYTU OT BPEMEHM NPU PaBHOYCKOPEHHOM ABMMKEeHNM 6e3 HauabHOM
CKOpOCTH.

5. TlpoBepKa rmnotesbl: ec/iM NPy PaBHOYCKOPEHHOM ABUMKEHUU 6e3 Haya/IbHOW CKOPOCTU NyTH
OTHOCATCA KaK P HEYETHbIX YMCE, TO COOTBETCTBYIOLWME MPOMENKYTKM BPpEMEHU OANHAKOBDI.

6. WccnepoBaHWe 3aBUCMMOCTU CUAbI TPEHWUA CKObXKEHUA OT CUbl HOPMAJIbHOTO AaBEHMA.
7. OnpegeneHune KoappuumMeHTa TPEHUA CKOJIbKEHNUA.
8. OnpegeneHune }KECTKOCTU NPYXKMUHDI.

9. OnpeaeneHune paboTbl CUAbI TPEHUA NPU PABHOMEPHOM ABUMKEHUMN TeNa NO FOPU30OHTAIbHOM
MOBEpPXHOCTHU.

10. OnpegeneHune paboTbl CUbI YIPYFOCTU NPU NOABEME Fpy3a C UCNOIb30BAaHMEM HEMOABMUMKHOIO U
noAsuXHoro 6,10K08.

11. M3y4yeHme 3aKOHA COXPaHEHUA SHepPruun.



Paspen 9. MexaHun4yeckme KonebaHus 1 BOJHbI.

KonebatenbHoe asuxkeHne. OCHOBHbIE XapaKTePUCTUKM KonebaHWit: nepmnoga, 4actoTa, amnanTyaa.
MaTemaTU4ecKuin 1 NPYKMHHbIA MaATHUKW. [peBpalLeHne sHeprum Npu KonebaTebHOM ABUNKEHUMN.

3aTyxatowme KonebaHuA. BolHyKaAeHHble KonebaHuA. PesoHaHc. MexaHuyecKkme BonHbl. CBOMCTBA
MeXaHN4YeCKUMX BOJH. MpoaonbHble M nonepeyHble BOHbI. [ANHA BONHbI U CKOPOCTb €€ pacnpoCcTpaHeHuA.
MexaHW4ecKune BOJIHbI B TBEPAOM Tesie, CEMCMUYECKNE BOJIHbI.

3BYK. [POMKOCTb 3ByKa 1 BbicOTa TOHA. OTpaxeHue 3ByKa. IHpa3ByK M yIbTPa3BYK.
JemoHcTpaumu.
1. HabnwaeHue konebaHuit Ten nog, AeCTBUEM CUJIbI TANKECTU U CUJIbl YNIPYTOCTHU.
2. HabnwaeHne KonebaHui rpy3a Ha HATU U Ha NPYXKUHE.
3. HabnogeHue BbIHYKAEHHbIX KOIebaHUIM 1 pe3oHaHca.
4. PacnpocTpaHeHue NPoAo/ibHbIX M NONepPeyHbIX BOH (Ha mogenn).
5. HabalogeHue 3aBMCMMOCTM BbICOTbI 3BYKa OT YacTOThI.
6. AKYCTMYECKUI pe3oHaHC.
JNTabopaTtopHble paboTbl M OMbITHI.
1. OnpepgeneHue 4acToTbl M Nepuosa KonebaHuii MaTemMaTMUYECKOro MaATHUKa.
2. OnpegeneHune 4acToTbl M Nepmnoaa KosebaHn NPYKUHHOrO MasATHUKa.
3. WccnepoBaHue 3aBUCMMOCTM Nepnoga KonebaHuii NoaBeWEHHOrO K HUTK rpy3a OT A/IMHbI HUTW.
4. WccnepoBaHue 3aBUCUMMOCTU Nepuoaa KonebaHu NpyKUHHOIO MaaTHUKA OT Macchl rpysa.
5. TpoBepKa HE3aBMCMMOCTM Nepuoaa KonebaHuii rpysa, NnoaBeweHHoOro K HATK, OT Macchl rpysa.

6. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb Nepuoaa KosiebaHui Npy»KMHHOrO MaaTHMKa OT Macchbl
rpy3a u *KECTKOCTM NPYHKUHbI.

7. W3mepeHue yckopeHus cBob60AHOro nageHus.

Pasgen 10. DneKTpomarHUTHOE N0Jie N SNEKTPOMArHUTHbIE BOJIHbI.

DNEeKTPOMarHUTHoOe nose. dNeKTPOMarHMUTHbIe BOJHbI. CeoitcTBa 9/1eKTPOMArHUTHbIX BOAH. LLIKana
3NEeKTPOMArHMUTHbIX BOJIH. MICNONb30BaHWE 3/1IeKTPOMArHUTHbIX BOJIH AN1A COTOBOW CBA3M.

dneKTpomarHmMTHasa npmposa ceeta. CKopocTb cBeTa. BonHoBble cBoMCTBaA CBETA.
JemoHcTpauun.
1. CBOWCTBa 3/1EKTPOMArHUTHbIX BOJIH.

2. BosHOBble CBOMCTBA CBETA.



NabopatopHbie paboTbl U ONbITbI.

1. W3yyeHue CBOWCTB 3/1EKTPOMArHUTHbIX BOJH C MOMOLLbIO MOBUAbHOTO TenedoHa.

Paspnen 11. CeeToBble ABNEHUA.

JNlyyeBas mogenb ceeta. UCTOUHUKM cBeTa. MpamonnHeinHoe pacnpocTpaHeHue ceeTa. 3atmeHuns ConHua u
JNlyHbl. OTpaxeHue ceeTa. [10cKoe 3epKano. 3aKOH OTpaXKeHuA ceeTa.

I'Ipenow\neHme cBeTa. 3aKoH npenomneHunA ceeTa. MNonHoe BHYTPEHHEE OTpaXKeHwne ceeTa. Ucnonb3oBaHue
NONIHOTO BHYTPEHHETO OTPaXKeHNA B ONTUYECKNX CBETOBOAAX.

JlnHza. Xog nydeit B iMH3e. OnTnyeckasa cuctema dotoannaparta, MMKPOCKONa U Tefieckona. [nas Kak
onTuyeckasa cuctema. bM3opyKoCTb U AabHO30PKOCTb.

PasnoxeHwne 6enoro ceeta B cnekTp. OnbiTbl HbtoTOHa. CnoxeHue cnekTpanbHbIX LBeToB. Jucnepcus ceeTa.
JemoHcTpaumu.
1. TMpamonuHeHoe pacnpocTpaHeHue cBeTa.
2. OrtpaxeHue cseTa.
3. Mony4yeHune n3obpaxeHU B NJIOCKOM, BOTHYTOM W BbINYKNOM 3epKanax.
4. TpenomneHue ceeTa.
5. OnTu4yeckuit ceeToBos,
6. Xopg nyuei B cobupatowen nnHse.
7. Xopj ny4en B paccenBatoLLEN INH3E.
8. MMonyyeHue N306parKEHNIN C MOMOLLbIO JINH3.
9. MpuHuun genctema poToannapata, MMKPOCKOMA M Tesneckona.
10. Mopgenb rnasa.
11. Pa3nokeHne 6enoro ceeTta B CNEKTp.
12. MonyyeHne 6enoro ceeTa NP CIOXKEHNM CBETA Pa3HbIX LBETOB.
NabopatopHbie paboTbl U ONbITbI.
1. WccnepoBaHue 3aBUCMMOCTU Yria OTPAXKEHMUA CBETOBOTO Jlyya OT yraa nageHua.
2. WU3y4yeHue xapaKTepuUCTUK M306parkeHMA npeameTa B NIOCKOM 3epKane.

3. WccneposaHue 3aBUCMMOCTM Yria NPesioM/IeHNA CBETOBOrO /yda OT yria NageHua Ha rpaHuue
«BO34YX—CTEKNOY.

4. TonyyeHne U306parKeHU C MOMOLLbIO COBMpPatOLLEN NNH3bI.

5. OnpegeneHune GpOKYCHOro paccTOAHMA U ONTUYECKOM CUAbI COBUpatoLwent NH3bI.



6. OnbITbl NO pa3noxeHuto 6es0ro cBeTa B CNEKTP.

7. OnbITbl NO BOCNPUATUIO LLBETA NPEAMETOB NPU UX HabAAeHUN Yepes LBeToBble GUNLTPLI.

Paspnen 12. KBaHTOBbIE ABNEHUA.

OnbiTbl Pe3epdopaa u nnaHeTapHaa mogensb atoma. Mogenb atoma bopa. McnyckaHue u nornoweHne ceeTa
aTomoM. KBaHTbI. JIMHeNYaTble CNeKTPbI.

PagunoakTuBHOCTb. Anibda, 6eTa- n ramma-usnyyeHus. CTpoeHne aToMHOro fapa. Hykn1oHHas mogenb
aTOMHoOro agpa. M3otonbl. PagmoakTuBHble NpeBpalleHua. Neprog noaypacnaga aToMHbIX A4ep.

ApepHble peakuum. 3aKOHbI COXpaHeHUA 3apAA0BOro U MacCOBOro YMcesn. IHeprna CBA3M aTOMHbIX A4ep.
CBA3b macchl U aHeprun. Peakumu cMHTesa v genenua agep. UCToyHUKKM sHeprm ConHua n 38€34,

ApepHas sHepreTMKa. JencTBUA pafnOoaKTUBHbIX M31YyYEHMUI HA KMUBbIE OPraHU3MbI.
JemoHcTpaumu.

1. CneKTpbl M31y4YeHMA N NOTNOLEHMUSA.

2. CneKTpbl pas/INYHbIX ra3os.

3. CnekTtp Bogopoaa.

4. HabnwogeHue TpeKkoB B Kamepe BunbcoHa.

5. PaboTa CYETYMKA MOHUIUPYIOLLMX U3TYYEHWIA.

6. Peructpauma nsnyyeHua NnpMpoaHbIX MMHEPaNoB U NPOAYKTOB.
JNTabopaTtopHble paboTbl K OMbITHI.

1. HabawopeHue cNAOWHbIX U AMHENYATbIX CNEKTPOB U3NYYEHUS.

2. WccnepoBaHue TPEKOB: U3MEPEHME SHEPTUM YACTULLbI MO TOPMO3HOMY NyTH (Mo dpoTorpaduam).

3. M3mepeHue paanoaKkTMBHOIO GpoHa.

MoBTOpUTENbHO-0606WAOWMIA MOAYNb.

MosTopUTENBHO-0600LWAOWNIA MOAYAb NPeaHA3HAYeH AN cCUCTEMATU3AUMKN M 0606 EeHNS NPeaMETHOrO
coAepKaHua 1 onbliTa AEATENbHOCTU, MPUOBPETEHHOIO NPU U3YYEHUMN BCETO Kypca PU3UNKM, a TaKKe Aa
NOAroTOBKM K OCHOBHOMY FOCYapCTBEHHOMY 3K3aMeHY No du3MKe Ana 0byyatoLmxcs, BbIOpaBLIMX 3TOT
y4ebHbI npegmer.

Mpwn N3y4yeHMn faHHOro MOAYNSA PEANU3YIOTCA U CUCTEMATUIMPYIOTCA BUAbI AeATE/IbHOCTU, HA OCHOBE KOTOPbIX
obecneunBaeTcA AOCTUKEHNE NPEAMETHbIX U MeTanpeaMeTHbIX NAaHUPYEeMbIX Pe3y/bTaToB 06yyYeHuUs,
dbopmupyeTca ecTecCTBEHHOHAY4YHAA rPAMOTHOCTb: OCBOEHME HayYHbIX METOA0B UCCNEA0BAHNA ABNEHUIA
NpPUPoOAbl N TEXHUKM, OBNAAEHNE YMEHUAMMU 0OBACHATL PU3NYECKME ABNEHUA, NPUMEHAA NONYYEHHbIE
3HaHWA, pewaTb 3a/4a4u, B TOM YMC/1e KAYECTBEHHbIE U SKCNEPUMEHTA/IbHbIE.



MpUHLMNNANbHO AeATEeNbHOCTHbIN XapaKTep AaHHOro pasaena peanmsyeTca 3a CHET Toro, 4To obyyatowmecs

BbINOJIHAKT 3a4aHNA, B KOTOPbLIX UM npegnaraeTca:

®  Ha OCHOBE NO/yYeHHbIX 3HaHWI pacno3HaBaTb M Hay4YHO 06 BACHATb HU3NYECKUE ABNEHUA B
OKpY)KaloLLe NPUPoAE 1 NOBCEAHEBHOMN KU3HMK;

L MCNOJ1Ib30BaTb Hay4YHble METOAbl NCCNea0BaHNUA ¢M3MH€CKMX AB/MIEHWNI, B TOM Ynce AnAa npoBepku
rmnoTe3 U Nosiy4yeHnAa TeopeTnvyecKknx BbiB0O40B;

e 00ObACHATbL Hay4Hbl€ OCHOBbI Hanbosiee BarKHbIX ,D,OCTM)KEHVIﬁ COBPEMEHHDbIX TeXHOHOFMVI, Hanpumep,
NPaKTU4YeCKoro ncnosib3osaHMA pPas3iM4HbIX NICTOYHUKOB IHEPTUN Ha OCHOBE 3aKOHa npeBpaleHna n

COXpaHeHnA BCeX N3BECTHbIX BUO0B aHEPTUn.



MNJAHUPYEMBIE PE3Y/IbTATbl OCBOEHWA NMPOTPAMMBbI NO ®U3NKE HA YPOBHE OCHOBHOI'O OBLLETO
OBPA3OBAHNA

Mayqume ¢M3VIKVI Ha ypoOBHE OCHOBHOTO 06LLI,EFO O6pa3OBaHMH HanpasB/1€HO Ha AOCTUXEHUNE NTNYHOCTHDIX,
mMmeTanpeamMeTHbIX U npeaMETHbIX O6pa3OBaTEI'IbeIX Pe3ynbTaToBs.

B pesynbTaTte nsyyeHna GU3NKM Ha ypOBHE OCHOBHOrO 0b6Lero ob6pasoBaHuaA y obydatoweroca 6yayTt
chOpMUPOBaHbI CAeayHoLMe NNYHOCTHbIE Pe3ybTaTbl B YacTy:

1) NaTPMOTMUYECKOro BOCMMUTAHUA:

® NpoABNEHNE UHTEPECA K UCTOPUMN U COBPEMEHHOMY COCTOSIHUIO POCCUIACKON GU3NYECKON HaYKMK;
®  LeHHOCTHOE OTHOLUEHME K JOCTUNKEHUAM POCCUNCKUX YUEHBIX-OU3NKOB;

2) rpaXk4aHCKoro 1 AyXoBHO-HPABCTBEHHOIO BOCMMUTAHMA:

® T[OTOBHOCTb K aKTUBHOMY y4aCTUIO B o6cy)Kp,eva| 06I.Ll,eCTBeHHO 3Ha4YUMbIX N STUHECKUX npo6neM,
CBA3aHHbIX C NPAKTUYECKUM NPUMEHEHNEM ,D,OCTVI)KEHMﬁ ¢M3MKM;

e  0CO3HaHWE BaXXHOCTU MOPaNbHO-3TUYECKUX MPUHLMMOB B AEATENbHOCTU YY4EHOTO;
3) scTeTUYECKOro BOCNUTaHUSA:

® BOCNpUATUE ICTETUYECKUX KaYeCTB cbmsmuecxoﬁ HayKu: eé rapMOHUNYHOIO NOCTPOEHNA, CTPOroCTH,
TOYHOCTU, NAKOHUYHOCTH,

4) UEHHOCTW HAaY4YHOTO NO3HaHUA:

®  0OCO3HaHMe LLeHHOCTU PU3MYECKOM HaYKM KaK MOLLHOIO MHCTPYMEHTA NO3HAHWA MMPA, OCHOBbI Pa3BUTUA
TEXHO/IOTUIM, BarKHEMLUEW COCTAaBNAOLLEN KYNbTYpPbI;

®  pasBUTME Hay4yHOM NtO6O3HATENBHOCTU, MHTEPECA K UCC/Ie0BaTEIbCKOM AEATENBHOCTH;
5) bopmMMpoBaHMSA KyNbTypbl 340P0BbA M SMOLMOHANbHOrO 6aaronony4ms:

® 0OCO3HaHMWe LEeHHOCTM 6e3onacHoro ob6pasa KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BaXKHOCTH
npasun 6e3onacHoro NOBeAEHMA Ha TPAHCMNOPTE, Ha A0POrax, C 3N1eKTPUYECKUM U TENIOBLIM
obopyaoBaHMEM B JIOMALLHMX YC/IOBUAX;

e cPOpMMPOBAHHOCTbL HaBblKa pedNeKcum, NPU3HaHMe CBOEro NpaBa Ha OWKBKY M TaKOro Ke npaBa y
APYroro 4yenoBeka;

6) TPyA0BOro BOCNUTAHUS:

®  aKTMBHOE y4yacCTue B pelleHUM NPaKTUYECKNX 3a4a4 (B pamKax ceMbM, 06pa3oBaTe/IbHOM OpraHM3aumuy,
ropoja, Kpasi) TeXHONIOrMYECKOoM U CoLMaNbHON HanpaBAEHHOCTH, TPEBYIOWMX B TOM YMcie U GpU3MUYEeCcKnX
3HaHUI;

®  MHTEpec K MPaKTUYECKOMY M3y4eHMIo Npodeccuin, cBasaHHbIX C GU3NKOW;

7) 9KO/IOrMYEeCKOro BOCMUTaHUA:



® OpueHTauuAa Ha npnmeHeHue ¢M3M‘-IGCKMX 3HaHWUM ANnAa peweHnAa 3aga4 B obnactu Opr)KBIOLLI,Eljl cpeapbl,
NAaHNPOBAHUA NOCTYNKOB N OUEHKN UX BO3MOXXHbIX I'IOCJ'IE,CI,CTBMVI ana Opr)KalOI.I.I,EM cpeapbl;

® 0CO3HaHue rnobanbHOro XapaKTepa 3KONOrMYECKUX NPobaemM 1 NyTel Ux peLleHus;
8) afanTaumMm K U3MEHSAOLMMCA YCI0BUAM COLUMANbHOM U NPUPOAHOM cpeabl:

e noTpebHOCTb BO B3aMMOAENCTBUM MPU BbINOJHEHUN UCCEA0BAHNI U NPOEKTOB PpU3MYECKOM
HanpaB/fIEHHOCTU, OTKPbLITOCTb ONbITY U 3HAHUAM APYIUX;

® NoBblWeHNe ypoBHA CBOEN KOMMETEHTHOCTH yepes NpPakTU4eCKyro AeATe/IbHOCTb;

e NoTpebHOCTb B pOPMMUPOBAHNM HOBbIX 3HAHMI, B TOM Ymcae GOpMyMPOBaTb UAEM, MOHATUSA, TMNOTE3bI O
dU3NYECKNX 0OBEKTAX N ABNEHUSAX;

® 0CO3HaHWe gedULUUTOB COBCTBEHHbIX 3HAHUIM U KOMMNETEHTHOCTEN B 061aCTN GU3UKY;
® M/JlaHMPOBAHME CBOEro Pa3BUTMA B NPMobpeTeHNN HOBbIX PUINYECKMX 3HAHUIA;

® CTpemaeHune aHaIM3nposaTb U BbIABNATb B3aMMOCBA3N NpUpoabl, O6LLI,€CTBa N 3KOHOMUKHN, B TOM 4ncne c

ncnosibzoBaHnem GU3NYECKUX 3HAHWUIA;

®  OLEHKa CBOMX AENCTBUIN C YYETOM B/IMAHUA HA OKPYKalOLLYO cpeny, BO3MOXKHbIX rNob6abHbIX
nocneacTsui.

METANPEAMETHbIE PE3Y/IbTATHI

B pe3ynbTaTe oCcBOEHMS NPOrpamMmmbl Mo GU3MKe Ha YPOBHE OCHOBHOTIO 06LLero obpasoBaHmsa y obyyatoLerocs
6yayT cdbopMMpoBaHbl MeTanpeameTHble pe3ybTaThbl, BKAKOYatoLMe NO3HaBaTeIbHble YHUBEpCaNbHble
y4yebHble 4eNCTBUA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE YyYebHble AeNCTBUA, PeryasTUBHbIE YHUBEPCA/bHblE

y4ebHble gencreums.

Mo3HaBaTeNbHble YyHUBEpPCasbHble y4ebHble AencTBUA
BasoBble norMyeckune aencrema:
®  BbIAAB/IATb M XapaKTePM30BaTb CYLLECTBEHHbIE NPU3HAKM OOBEKTOB (ABNEHUIA);
®  YCTaHaB/AMBATb CYLLECTBEHHbIN NPU3HAK KNacCUPUKALLIMKM, OCHOBAHMA ANA 0606LWEHNA N CPAaBHEHMS;

®  BbIAB/IATb 3aKOHOMEPHOCTUN N NPOTUBOPEYMA B PaCCMATPUBAEMbIX d)aKTaX, AaHHbIX U Ha6I'II-O,EI,EHWr'IX,
OTHOCALWMNXCA K ¢M3MLIGCKMM ABNEHNAM;

o BblABNAATb NPUYNHHO-CNeaACTBEHHbIe CBA3U NPU N3y4eHUn ¢M3M‘-IGCKVIX ABJIEHUN U npoueccos,
AenaTtb BbiBOAbI C NCNOJ/Ib30BaHNEM AeOYKTUBHbLIX U UHOYKTUBHbIX yMO3aK!'IPO‘-IEHMl7I, BblABUTATb
rMnoTe3bl O B3aMMOCBA3AX d)msmqecr(wx Be/NNYUnH,

®  CaMOCTOATE/IbHO BbIBUPATb CNocob pelleHmna yuebHoM pusnyeckomn sagaum (CpaBHeEHNE HECKONbKNX
BapMaHTOB pelleHus, Bbibop Hanbonee NOAXOAALLENO C YYETOM CAMOCTOATE/IbHO BblAENEHHbIX

Kputepues).

basoBble nccnegoBatenbckme AEVICTBMF!Z



® MCNON1b30BaTb BOMPOCHI KAk MCCﬂEAOBBTEﬂbCKMﬁ MHCTPYMEHT NO3HAaHWUA;

® MPOBOAUTb MO CAMOCTOATE/IbHO COCTAaBAEHHOMY MAAHY OMbIT, HECAOXKHbIA GU3NUYECKUNA
3KCnepumeHT, HebonbLloe uccnenoBaHne GUINYECKOro ABNEHNS;

® OuUeHwmnBaTb Ha NPUMEHUMOCTb U AOCTOBEPHOCTb VIH(I)OpMaLI,VHO, No2Iy4eHHYIO B Xo4e nccneanoBaHumAa
UNN SKCNEPUMEHTaA;

e camocToaTe/IbHO popMyaMpoBaTb 0606LLEHNA 1 BbIBOAbI NO pe3ynbTaTam NPoBeaEHHOrO
Hab/loaeHuns, onbITa, UCCeA0BaHUSA;

® [POrHO3MpoBaTb BO3MOXHOE ,u,aaneﬁLuee pa3sutue ¢M3MHECKMX npoueccos, a TakXXe BblABUIraTb
npeanonoxXeHma 06 unx Pa3BUTUN B HOBbIX YCNIOBUAX N KOHTEKCTaX.

Pabota c nHpopmaumen:

®  [PUMEHATb Pa3/INYHbIE METOAbI, UHCTPYMEHTbI M 3aNpoChl NpU Noucke u otbope MHpopmaLmm nam
[OAHHbIX C Y4ETOM NpeasioReHHOoMN y4ebHoN pusmyeckon 3agauu;

®  3aHa/IM3NpPoBaATb, CUCTEMATU3NPOBATb N MUHTEPNPETUPOBATDL MHd)OpMaLI,I/II-O Pa3/IN4HbIX BUAOB U (bOpM
npeacrtaBneHnA;

®  CaMOCTOATE/IbHO BbIbMpPaTb ONTUMANbHYIO GOpMyY NpeacTaBaeHUA MHPOPMaLUKN U MATOCTPUPOBATD
pellaemble 334N HECNOXKHbBIMU CXEMAMM, ANArpamMamm, MHOM rpadUKomn U MX KOMBUHALUAMM.

KOMMYHMKaTUBHbIE YHUBEPCA/bHble yyebHble AeCTBUA:

e B Xxoge obcyaeHUsA yyuebHOro matepmana, pesyibTatoB 1abopaTopHbIX PabOT M NPOEKTOB 3a4aBaTb
BOMPOCbHI MO CYLLECTBY 06CYKAaEMOM TEMbI U BbICKA3blBaTb UAEN, HALENIEHHbIE Ha PELLEHME 3a4a4m
W noaaepaHue 6naroxkenaTeslbHOCTU 0OLLEHUSA;

® CONoOCTaB/IATb CBOU CyXAEHUA C CYyXKAEHNAMU APYTNX YH4aCTHUKOB Ananiora, O6H3py>KMBaTb
pa3nnymne n cxoactso I'IOBMLJ,VII\;I;

® Bblpa*XaTb CBOK TOYKY 3pEHUA B YCTHbLIX N MUCbMEHHDbIX TEKCTAX;

e nyb6AMYHO NpeacTaBAATb pe3yabTaTbl BbINOAHEHHOTO GU3NUYECKOro OMnbiTa (3KCNEepPUMEHTa,
nccnefoBaHus, NPOEKTa);

®  MOHMMaTb M UCMONb30BaTb NPEUMYLLECTBA KOMaHAHOW U MHAMBMAYaNbHOM PaboTbl NPU peLleHnn
KOHKPETHOMN Ppusnyeckon npobaemsl;

®  MPMHMMaATb LLe/I COBMECTHOW AeATe/IbHOCTM, OPraHM30BbIBaTb AENCTBMA NO €€ AO0CTUMEHUIO:
pacnpenensatb posn, obcy»KaaTb NPOLECCHl U pe3y/ibTaTbl COBMECTHOM paboTbl, 06061WaTh MHEHUS
HECKONbKUX Ntoaei;

®  BbINOJIHATb CBOIO YacTb PaboThbl, 4OCTUTaA KAYECTBEHHOrO pe3y/ibTata Nno CBOEMY Hanpas/ieHUIo 1
KOOPAUHUPYS CBOU AEUCTBUA C APYTMMU YieHaMN KOMaHAbI;

®  OUEHMBaTb KAa4eCTBO CBOEro BKNaAa B 06WMIM NPOAYKT MO KPUTEPUAM, CAMOCTOATENBHO
chopMyIMPOBaHHBIM YYaCTHUKAMM B3aMMOLENCTBUA.

PerynaTueHble yHMBEpCaibHble yuebHble geicTBua



CamoopraHusauusa:

BbISIBAATL NPO6/ieMbl B JKU3HEHHbIX U Y4eBHbIX CUTYaUUAX, TPebyowmx ana peweHma Gusnyecknx
3HaHWI;

OPUEHTMPOBATLCA B Pa3/IMUHbIX MOAXOAAX NPUHATUA pelleHni (MHANBUAYANbHOE, MPUHATHE
peleHns B rpynne, NPUHATUE PELUEHWIA TpynnoWn);

CaMOCTOATE/IbHO COCTABAATb aNrOpPUTM pelleHmns GU3NYecKol 3a4a4m UAK NaaHa UCCNe0BaHMA C
YYETOM MMEIOLLMXCA PECYPCOB U COBCTBEHHbIX BO3MOXKHOCTEN, apryMmeHTUPOBaTb npea/araemble
BapMaHTbl peLleHnit;

Aenatb Bbl60p n 6paTb OTBETCTBEHHOCTb 3a pelweHune.

CaMOKOHTpOJ'Ib, 3MOLI,MOHaI'IbeIﬁ UHTENNEKT:

[aBaTb afleKBaTHYIO OLEHKY CUTyauuMu U npeanaratb naaH eé usmeHeHus;

06BACHATHL MPUUYMHBI AOCTUKEHUA (HEAOCTUKEHMA) PE3YIbTAaTOB AEeATEe/IbHOCTU, aBaTb OLLEHKY
nprMobpeTéHHOMY OMbITY;

BHOCUTb KOPPEKTUBbI B AEATENIbHOCTb (B TOM YKC/IEe B X0, BbINOAHEHWUS GU3MYECKOTrO UCCNEA0BaAHUSA
WAV NPOEKTA) Ha OCHOBE HOBbIX 0BCTOATENLCTB, U3MEHMBLUMXCA CUTYaLUI, YCTaHOBAEHHbIX OLWMOOK,
BO3HMKLUMX TPyAHOCTEN;

OoueHMnBaTb COOTBETCTBUE pe3y/ibTaTa Uesin U YCNI0OBUAM;

CTaBUTb ceba Ha mecTo APyroro 4esoBekKa B Xxoge cnopa nnn gUCKYCCMMU Ha Hay4HYo Temy,
NMOHMUMATb MOTUBbI, HaMepPeHNA N TOTUKY APYroro,

Np13HaBaTb CBOE NPaBO Ha OWKBKY Npu peLleHnn GU3MYECKUX 3a4a4 UM B yTBEPKAEHMUAX Ha
Hay4Hble TeMbl U TaKOE e NPaBo ApPYyroro.

NPEOMETHbIE PE3Y/IbTATbI

K KoHLy 06y4eHus B 7 Knacce npegMeTHble pe3yibTaTbl Ha 6a30BOM YPOBHE A0NKHbI OTPAXKaTb

chOpPMNPOBAHHOCTL Yy 0ByYatOLWMXCA YMEHUIA:

MCNO/b30BaTb MOHATUA: GUMYECKME N XMMUYECKME ABNEHNA, HabAoAeHUE, SKCNEPUMEHT, MOAEb,
rMnotesa, e4MHULbI GU3MYECKMX BENIMUYMH, aTOM, MOJIEKYNa, arperaTHble COCTOAHWA BellecTsa
(TBEPAOE, KMAKOE, ra3006pasHoe), MexaHUYeCcKoe ABUKeHMe (paBHOMEPHOE, HepaBHOMEPHOe,
NpAMOIMHENHOE), TPaeKTopusA, paBHoencTeyowWan cnuna, gedopmauma (ynpyras, niactmydeckas),
HEeBEeCOMOCTb, COObLLAtOLMECA COCYabl;

pasnuuath ABneHUa (anddysmns, TenaoBoe ABUKEHME YaCcTUL, BELLECTBa, PaBHOMEPHOE ABUNKEHMeE,
HepaBHOMEPHOE ABUMKEHWE, MHepLUMs, B3aMMOAENCTBME Tesl, paBHOBECHE TBEPAbIX TeN C
3aKpennéHHOM OCbio BpalleHMs, Nepesaya 4aBneHNn TBEPAbIMU TENAMU, }KUAKOCTAMM U razamu,
aTmocdepHoe aaB/eHne, naasaHue Tes, NpeBpaLLeHna MexaHMYeCcKo aHeprMm) no onncaHmIo nx
XapaKTepPHbIX CBOMCTB M HAa OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE GpU3MYECKoe AB/EHNE;

pPacno3HaBaTb NpoAB/ieHNE U3YHEHHDbIX (bmsmqecr(mx ABNIEHWUI B OKpyXXatuwem munpe, B TOM Yyucne
¢M3MHECKME ABNEHUA B npupoae: npumepbl ABNXKEHUA C PA3/ZIMYHBIMUN CKOPOCTAMMU B KMBOW U



HEXXMBOW NpUpOAE, AeNCTBUE CUNbI TPEHUA B NPUPOAE U TEXHUKE, BANSHMUE aTMocdepHoro
[ABNEHNA HA }KMBOW OpPraHU3M, NaaBaHMe pbib, pblyaru B Tesie YeoBeKa, NPU 3TOM NePeBOANTb
NPaKTMYECKYIO 33434y B y4ebHY0, BblAENATb CYLLECTBEHHbIE CBOMCTBA (NPU3HAKKN) dU3MUYECKNX
ABNEHUN;

ONMCbIBaTb U3yYEHHbIE CBOMCTBA TEN U PU3MUECKME ABNEHUSA, UCNONb3YA GU3NYECKME BEUYMHDI
(macca, 06bEm, NOTHOCTb BELWECTBA, BPEMSA, NYTb, CKOPOCTb, CPeAHANR CKOPOCTb, CKa YNPYrocTh,
Cuna TAXEeCTU, BeC Tesa, Cua TpeHusa, AasneHue (TBEPAOro Tena, XUAKOCTH, rasa), BbiTaIKMBaOLLAsA
cuna, MexaHunyeckas paboTa, MOLLHOCTb, MNEYO0 CUAbl, MOMEHT CU/Ibl, KO3PPULIMEHT NONE3HOIO
AeNCTBMA MEXaHN3MOB, KUHETUYECKas W NOTEHLMaNbHaA SHePrua), Mpm onMcaHnMmn NpPasuabHO
TPaKTOBaTb GM3NYECKMI CMbIC/ UCNOJIb3YEMbIX BEIMYMH, UX 0603HAYEHUS N eANHULLBI GUINYECKUX
BE/IMYMH, HAXOAMUTb GOPMY/Ibl, CBA3LIBAIOLLME AAHHYIO GUSUYECKYIO BEAUUYNHY C APYTUMU
BE/IMYMHAMM, CTPOUTb rPAadUKMN M3YHEHHbIX 3aBUCUMOCTEN GUINYECKUX BESINUNH;

XapaKTepun3oBaTb CBOMCTBA Tesl, GM3nMYeCcKmne ABAEHNA N MPOLLECChbl, UCNONAb3YA NPaBU/Ia CAOXKEHUA
cun (BAonb oaHOM NpsAmoii), 3akoH lNyKa, 3aKoH Mackann, 3akoH Apxumeaa, NpaBMIo paBHOBECUS
pblyara (6710Ka), «3010TOE NPABUAO» MEXAHUKU, 3aKOH COXPAaHEHUA MeXaHUYECKON 3Hepruu, npu
3TOM [aBaTb C1IOBECHYO GOPMYIMPOBKY 3aKOHa W 3aNUCbIBAaTb Er0 MaTeEMATMYECKOE BbIParKEHUE;

06bACHATL PU3MYECKMe ABNEHUA, NMPOLLECChI U CBOMCTBA Te/l, B TOM YMC/IE U B KOHTEKCTE CUTyaLLMIA
NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABAATL MPUUYUHHO-CIEACTBEHHbIE CBA3W, CTPOUTD
ob6bsicHeHWe 13 1-2 IOTMYECKUX LLIAroB € ONOPON Ha 1—2 N3y4YeHHbIX CBOMCTBA PUIMUYECKUX ABNEHUN,
bU3NYECKNX 3aKOHA UM 3aKOHOMEPHOCTY;

pelaTtb pacyéTHble 3aga4mM B 1-2 aeiCTBUA, UCNONb3YA 3aKOHbI M GOpMY/bl, CBA3bIBatOLIMUE
¢du13MYEeCKMe BENIMUYMNHDI: HA OCHOBE aHa/1M3a YC/0BUSA 3a4a4M 3aNnCbiBaTb KPaTKoe YCN0BUE,
noAcTaBAATb GU3NYECKUE BENMUYNHBI B GOPMYJIbl U MPOBOAMUTL PACYEThI, HAXOAUTb CNPABOYHbIE
[OaHHble, HeobxoanMble ANa pelleHns 3a4a4, OLEeHMBATb PeaIMCTUYHOCTb NOAYYEHHOM dU3nYecKon
BE/INYUHBI;

pacrno3HaBaTb NPo6aembl, KOTOPble MOXHO PEeLLMTb NPU MOMOLLM GUINYECKUX METO/0B, B
onuncaHMmM NccaeaoBaHWA BblAENATb NPOBEPAEMOE NpeanosioxKeHue (rMnoTesy), pasnunyaThb 1
WMHTEPNPeTUPOBaTb NOMYUYEHHbIN pPe3ynbTaT, HaX0AUTb OLUMBKM B X04e OnbITa, AeNaTb BbIBOAbI N0
ero pesyabTaTtam;

NPOBOAMTb ONbITbl MO HABNOAEHUIO GU3NYECKUX ABEHUIA U GUSUYECKUX CBOWCTB TEN:
bopmynnpoBaTh NpoBepAeMble NPeAnoaoKeHNA, CObMpaTb YCTAHOBKY U3 NPeasioKeHHOro
060pyA0BaHMA, 3aNNCbIBATb X0, OMbITa U GOPMYINPOBATh BbIBOAbI;

BbINONHATbL MPAMbIE U3MEPEHUA PACCTOAHWA, BPEMEHM, MaccChl Tesla, 06bEMa, CUbI U TEMNEPaTypbI
C MUCNO/Ib30BaHMEM aHANOroBbIX U LMPOBbIX NPUBOPOB, 3aMMCbiBaTh MOKa3aHUA NPUBOPOB C
YY4ETOM 334aHHON abCONOTHOMN MNOrPELIHOCTU U3MEPEHUIA;

NpPOBOAUTb UCCNeA0BaHNE 3aBUCUMOCTN 04HON PU3MYECKOM BEIMYMHDBI OT APYIOM C
NCMONb30BaHNEM MPAMbIX U3MEPEHUI (3aBUCUMOCTM NYTU PaBHOMEPHO ABUXKYLLLEroca Tena ot
BPEMEHW ABUKEHUA TeNa, CUbl TPEHWUS CKOJIbKEHUA OT Beca Tena, Kayectsa 06paboTKu
NoBEPXHOCTEM TeN1 U HE3aBUCUMOCTMU CUJbl TPEHMA OT NNOLLAAN CONPUKOCHOBEHUA TeN, CUAbI
YRPYrocTu oT YAJAMHEHUA NPYKUHbI, BbITaJIKMBAOLLEN CU/bl OT 06 bEMA NOrpyKEHHOM YacTn Tena u
OT NJIOTHOCTU XUAKOCTU, €€ HE3aBUCMMOCTU OT NJIOTHOCTM TeNa, OT ryOuHbI, HA KOTOPYIO
MOrPY»KEeHO Tes0, YC/I0BUIA NIaBaHUA Tes, YC/I0BUIA paBHOBECUSA pblyara 1 6710K0B), y4acTBOBaTb B
NAAHUPOBAHUM Y4ebHOro UcCNen0BaHNsA, cCOBMPaTb YCTAaHOBKY M BbINOIHATL USMEPEHUSA, ceays



npeanoXeHHoOMy nnaHy, PUKCUMPOBaTb Pe3yibTaThl NOAYYEHHOMN 3aBUCUMOCTU GU3UYECKUX BEANYMH
B BUAE NpeasioXeHHbIX Tabauu, 1 rpadMKoB, AenaTb BbIBOAbI N0 pe3y/bTaTaM UCCAea0BaHusA;

® MPOBOAUTb KOCBEHHbIE M3MepeHNa GU3NUYECKMX BEMUYNH (MNOTHOCTb BELLLECTBA KUAKOCTU U
TBEPAOro Tesa, CKia TPEHUA CKONbXKEHMSA, AaBAEHME BO34yXa, BbITa/IKMBAIOLLAA CMa, AeNCTByOLLanA
Ha NOrpy»EHHOE B }KMUAKOCTb TeN0, KO3PPULMEHT NONE3HOTO AeNCTBUA NPOCTbIX MeXaHU3MOB),
cneaya NpeasioyKeHHON MHCTPYKLUMN: NPU BbIMOAHEHUN M3MEPEHNA COBUPaTb IKCNEPUMEHTANbHYIO
YCTaHOBKY W BbIUMC/ATb 3HAUYEHNE MCKOMOM BENNUYUHDI;

e cobntogaTb NpaBuaa TEXHUKKM Be3onacHocTM Npu paboTe ¢ n1abopaTopHbIM 060PYA0BaAHNEM;

®  YKa3blBaTb NPUHLMMbI AEUCTBUA NPUBOPOB M TEXHUYECKMX YCTPOMCTB: BECLI, TEPMOMETP,
AnHamomeTp, coobluatowmecs cocyapl, bapomeTp, pbiyar, NOABUMKHbINA M HENOABUKHbIN 610K,
HaK/I0HHaA NJI0CKOCTb;

®  XapaKTepu3oBaTb NPUHLMMbI 4ENCTBUA N3YYEHHbIX NPUBOPOB M TEXHUYECKUX YCTPOMICTB C OMNOPOA
Ha MUX onucaHua (B TOM Yncae: NOALMMNHUKK, YCTPOWCTBO BOAOMNPOBOAA, TMAPaBANYECKNIA npecc,
MaHOMETp, BbICOTOMEP, MOPLIHEBOM HAcOC, apeOMETP), UCMO/b3yA 3HAHWA O CBOMCTBAX PU3MUYECKUX
ABMIEHNI U HeobxoaMMble pU3MUECKME 3aKOHbI U 3aKOHOMEPHOCTH;

® MpMBOAUTb NPUMeEPbI (HAX0ANTb MHPOPMALMIO O NPUMeEPaXx) NPAKTUYECKOro MCNO/b30BaHMUA
bU3NYECKNX 3HAHMI B NOBCEAHEBHOM KN3HU ans obecnedyeHma 6€30NacHOCTM Npu 06PaLLEHUM C
npubopamm U TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHUSA 340Pp0BbA M cOBAOAEHMA HOPM
3KO/IOMMYECKOro NoBeAEHMA B OKPYKAIOLWEN Cpeae;

®  OCYLLEeCTBAATb OTOOP UCTOYHUKOB MHPOPMALMN B UHTEpPHETE B COOTBETCTBUM C 334aHHbBIM
NMOWMCKOBbLIM 3aMPOCOM, Ha OCHOBE MMEIOLLMXCA 3HAHUIM N NYTEM CPaBHEHMUA PA3/IMYHbIX UCTOYHUKOB
BblAENATb MHPOPMALMIO, KOTOPAA ABNSETCSA NPOTUBOPEUNBOM UAN MOMKET HbITb HEAOCTOBEPHON;

®  LCMNO/1b30BaTb MNPU BbINOJHEHUM y4ebHbIX 334aHNIA HAYYHO-NONYAAPHYIO NUTepaTypy GU3NYECKOoro
COAEpPKAHMA, CNPaBOYHbIE MaTepUabl, Pecypcbl ceTM MHTepHeT, BNageTb Npuémamm
KOHCMEeKTUPOBaHMA TeKcTa, NpeobpasoBaHma MHGOPMaLMM U3 O4HOM 3HAKOBOM CUCTEMbI B APYTYIO;

® C034aBaTb COBCTBEHHbIE KPaTKME MUCbMEHHbIE U YCTHbIE COOBLLLEHNA HA OCHOBE 2—3 MCTOYHMKOB
NHPpopMaLnn GU3NYECKOro CoaeprKaHMsA, B TOM Yyncae Ny6aNYHO genaTb KpaTkne coobuieHms o
pe3y/ibTaTax MPOEKTOB UK YYebHbIX MCCNeA0BaHWNIA, MPU 3TOM FPaMOTHO MCMO/1b30BaTb N3YYEHHbIN
NOHATUMHDBIN annapaT Kypca GU3NKKM, CONPOBOXKAATL BbICTYMN/IEHWE Npe3eHTaumnen;

® MpPW BbINOJHEHWN Y4eDBHbIX NPOEKTOB N UCCNEA0BaHUI pacnpesensiTe 06A3aHHOCTM B rpynne B
COOTBETCTBUM C NOCTaBAEHHBIMW 334a4aMM, CNEANTb 3a BbINONHEHUEM NaHA AENCTBUIA, aleKBaTHO
OLEeHMBATb COBCTBEHHbIN BKAAA, B A€ATENbHOCTb FPYMMbl, BbICTPAaUBaTb KOMMYHUKATUBHOE
B3aMMOAENCTBUE, YYUTbIBAA MHEHME OKPYKAIOLLUX.

K KoHLy 06yuyeHua B 8 Knacce npeaMeTHble pe3ynbTaTbhl Ha 63a30BOM YPOBHE A0/KHbI OTpaXKaTb
cPOPMMPOBAHHOCTb Y 0B6YYAIOLLMXCA YMEHUIA:

®  1CMO0/1b30BaTb MOHATUA: Macca U pasmepbl MOJIEKY/, TEMN/I0BOE ABUMKEHNE aTOMOB U MOJIEKY/,
arperaTHble COCTOSHUA BELLECTBA, KPUCTANNYECKMe U amopdHbIe TeNa, HacbIWEHHbIN U
HeHacbILLeHHbI Nap, BAaKHOCTb BO34yXa, TeMMepaTypa, BHYTPEHHAA 3Heprua, Tena0Bown
ABUraTe b, 31eMeHTapHbIN 3/1EKTPUYECKUIA 3apAad, S/eKTPMYEcKoe noJsie, NPOBOAHUKU U
AN3NEKTPUKN, NOCTOAHHbIN 31€KTPUYECKMIA TOK, MarHUTHOE MNoE;



pa3nnyaTb ABAEHUA (TeNN0BOEe pacluMpPeHmMe U CxKaTue, Tenaonepeaaya, TensioBoe paBHoBecue,
CMa4uBaHue, KanuanapHble ABAEHUA, UCNapeHne, KoOHAeHCaUna, NNaBieHne, KpUctTanansaumsa
(oTBEpAaeBaHMe), KMNeHMe, Tenonepeaaya (TenoNpPoBOAHOCTb, KOHBEKLIUA, U3YyUYeHUe),
3NeKTpU3auma Ten, B3aumoaencTene 3apaaos, 4eNCcTBMA SNEKTPUYECKOro TOKa, KOpoTKoe
3amblKaHUWe, B3aMMOAeNCcTBME MarHUTOB, AeNCTBME MarHUTHOMO NOJ/IA Ha MPOBOAHMK C TOKOM,
3NEKTPOMarHUTHasA MHAYKLMA) NO ONMCAHMIO UX XapaKTePHbIX CBOMCTB 1 Ha OCHOBE OMbITOB,
OEMOHCTPUPYIOLWMX AaHHOe dU3MYecKoe ABMeHUE;

pacno3HaBaTb NPOSABAEHME U3YUYEHHbIX PUINYECKUX SBJIEHUI B OKPYKatOWEM MUpPe, B TOM Yncie
dU3nYeCcKne ABNEHUA B MTPUPOAE: MOBEPXHOCTHOE HATAXKEHWE U KanUANAPHbIE ABEHUS B MTPUPOIE,
KpuCTannbl B Npupoae, uanydeHune ConHua, 3amepsaHune Bog0EMOB, MOPCKue 6pu3sbl, 06pa3oBaHue
pocCbl, TYMaHa, UHes, CHEra, 3/IeKTpUYEeCcKme ABNeHUA B aTMochepe, 3EeKTPUUECTBO KMBbIX
OpraHM3MoB, MarHMTHoeE noJse 3emau, gpeiid NoaCoB, POJab MAarHUTHOTO NOAA AN KU3HU HA
3emne, NOAAPHOE CUAHUE, MPU 3TOM NEPEeBOAUTb MPAKTUYECKYIO 3a4a4y B y4ebHYIo, BblAeNATb
CyLLLECTBEHHble CBOMCTBA (NPU3HAKN) GU3NYECKUX ABNEHNN;

OMNMUCbIBaTb M3yUYEHHbIE CBOMCTBA TeN U GU3MUYECKUE ABNEHUSA, UCNONb3YSA GU3MUYECKUE BENUUYNHDI
(TemnepaTypa, BHYTPEHHAS SHEPTUA, KOMYECTBO TENNOTbI, yAebHasA TENI0EMKOCTb BELLECTBa,
yOenbHanA TensoTa NaaB/ieHun, yae/bHan TenioTa NnapoobpasoBaHus, yaebHasA TeNI0Ta CropaHusa
TON/MBA, KO3GPULMEHT NONE3HOrO AENCTBUA TEMNIOBON MaLUNHbI, OTHOCUTE/IbHAA B/IAXKHOCTb
BO3/4YyXa, 3/IEKTPUYECKUI 3apAL, CUIa TOKa, /IEKTPUYECKOE HaNnpsaKeHne, CONpoTUBIeHMe
NPoBOAHWUKA, YAEe/IbHOE CONPOTUBNEHUE BELLECTBa, PpaboTa M MOLLHOCTb 3N1EKTPUYECKOro TOKa), Npwu
OMMCaHUK NPaBUJIbHO TPAKTOBATb GU3NYECKNIA CMbIC/T UCMO/Ib3YEMbIX BEIMUYNH, 0O03HAUYEHUA U
eauHNUbl GU3NYECKUX BEIMUYUH, HaxoanTb GOPMYbl, CBA3bIBAOWME AAHHYIO PUINYECKYIO
BE/IMYMHY C APYTMMU BEIMYMHAMMU, CTPOUTb rPadUKKU U3YYEHHbIX 3aBUCUMOCTEN GU3MUYECKUX
BEJINYMH;

XapaKTepu3oBaTb CBOWCTBA Te/, PU3MUEcKne ABNEHUA U NPOLECCHI, UCMOJb3YsA OCHOBHbIE
NOJIOXKEHNA MONEKYNAPHO-KUHETUYECKON TEOPUM CTPOEHUSA BELLLECTBA, NPUHLMN Cyneprno3numm
nonew (Ha KayecTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apAaa, 3aKoH Oma 419 yyacTKa Lenw, 3aKoH
[oyna—JleHua, 3aKOH COXpPaHeHMA SHePrnn, NpM 3TOM AaBaTb C/IOBECHYI0 GOPMYIMPOBKY 3aKOHa U
3anuMcbiBaTb €ro MaTeMaTUUYECKOE BblPaXKEHWE;

06bACHATL GM3NYECKME NPOLLECCHI U CBOMCTBA T/, B TOM YMC/IE U B KOHTEKCTE CUTYyaLUit
MPaKTUKOOPMEHTUPOBAHHOIO XapaKTepa: BbiABAATb MPUYMHHOCAEACTBEHHbIE CBA3W, CTPOUTD
06bACHeHNe 13 1-2 IOrMYECKMX LWAroB € ONopoit Ha 1-2 M3y4YeHHbIX CBOMCTBA GU3NYECKUX ABIEHU,
bU3MYECKNX 3aKOHOB M/INM 3aKOHOMEPHOCTEN;

pelwaTb pacyéTHble 3a4aum B 2—3 AeMCTBMSA, UCNOJIb3YA 3aKOHbI M GopMyJibl, CBA3bIBAtOLLME
dU3nYEeCcKMe BENIMYMHDI: Ha OCHOBE aHaMN3a YC/0BMA 334341 3aMMCbiBaTb KpPaTKoe yC/oBMe,
BbIABNATb HEAOCTATOK AAHHbIX AN PeleHMs 3a4a4m, BbiIbMpaTb 3aKOoHbI U GopMy/bl, He0bXoauMble
ANA e€ peleHuns, NPoBOAUTb PACYETbI U CPAaBHMBATL NOJIy4EHHOE 3HaYeHUEe GU3NYECKOW BEMYMHDI
C M3BECTHbIMWN AaHHbIMMY;

pacno3HaBaTb NPO6AEMbI, KOTOPblE MOXKHO PELNTb NPY NOMOLM GU3NYECKUX METOLOB, NCMO/b3YA
onucaHue uccnenoBaHus, BbiAENATb NPOBEPSEMOE NPeano/oXKeHue, OLLeHMBaTb NPaBUIbHOCTb
nopsAaka NpoBeAeHUs UccneanoBaHuaA, AenaTb BbIBOAbI;

NPoBOAMUTb ONbITbI NO HABAOAEHUIO PUINUYECKUX ABNEHUI AN GUINYECKUX CBOICTB Ten
(KanunnapHble ABNEHUSA, 3aBMCUMOCTb AaBAeHNA BO3Ayxa OT ero ob6bEma, TemnepaTypbl, CKOPOCTH
npoLecca oCTbIBAaHUA M HarpeBaHMA NPY U3YYeHMM OT LBETA U3/yYatoLLel (noriowatoulei)



NOBEPXHOCTM, CKOPOCTb UCMAaPEHMA BOAbI OT TEMMNEPATYPbI X KUAKOCTM U NAOLLAAN €€ NOBEPXHOCTH,
3/71eKTPM3aLUMA TEN U B3aUMOAENCTBUE SNEKTPUYECKMX 3aPAA0B, B3aMMOAENCTBME MNOCTOAHHbIX
MarHuTOB, BM3yann3aLmMa MarHUTHbIX NoJei NOCTOAHHbIX MAarHUTOB, AEMCTBMA MarHUTHOIO NOJIA Ha
NPOBOAHMK C TOKOM, CBOMCTBA 3/1eKTPOMarH1Ta, CBOMCTBa 3N1EKTPOABUraTeNs MOCTOAHHOMO TOKA):
bopmynMpoBaTh NpoBepseMble NPeAN00KeHNs, CObMpaTb YCTAaHOBKY U3 NPeaJ/IoKeHHOro
060py0BaHMA, ONUCHIBATb X0 ONbITa U GOPMYANPOBATL BbIBOAbI;

BbINOJIHATbL MPAMbIE U3MEPEHUA TeMMEePaTypbl, OTHOCUTENbHOM BAAXKHOCTU BO3AyXa, CU/bl TOKA,
HanpsXeHUA ¢ UICNONb30BAHNEM aHANOrOBbIX NPUOOPOB M AATYNKOB GU3NYECKUX BEINYMH,
CpaBHMBATb Pe3yNbTaTbl U3MEPEHWNI C YHETOM 334aHHON abCOIOTHOM NOrPELLIHOCTY;

NPOBOAMTb UCCNEA0BaHWE 3aBUCUMOCTU OAHOW GU3MYECKOW BEMYMHDBI OT APYroi ¢
MCNOMb30BaHWEM MPAMbIX U3MEPEHUI (3aBMCUMOCTb CONPOTMBAEHMA NPOBOAHMKA OT €ro ANUHbI,
NIOLWAAM NMOMNEePEeYHOro CeYEHUA U YAE/bHOTO CONPOTUB/IEHUA BELLLECTBA MPOBOAHMKA, CUJ/Ibl TOKA,
MAOYyLWeEro Yyepes NPOBOAHUK, OT HaNpPAXKEHUA Ha NPOBOAHUKE, UCCeA0BaHMEe NOCNEA0BATE/IbHOIO U
napannenbHoro coegmHeHui NPoBOAHUKOB): NAaHMPOBATb UCCNeA0BaHNE, COBUPATb YCTAaHOBKY U
BbINONHATL U3MEPEHUS, CeayA NpeaoKeHHOMY NaaHy, GUKCMPOBaTb Pe3ybTaTbl NOYyYEHHOW
3aBMCMMOCTM B BUAE TabauL, M rpaduKoB, AeNaTb BbIBOAbI NO pesyabTaTam UCCAeA0BaHMUS;

NPOBOAMUTb KOCBEHHbIE U3MepPeHUs GU3NYECKUX BEANUYUH (yaebHasA TENIOEMKOCTb BELLECTBA,
ConpoTUBAEHME NMPOBOAHMKA, PaboTa M MOLLHOCTb 3NEKTPUYECKOrO TOKa): NAAaHNPOBaTb
n3mepeHus, cobnpaTtb SKCNEPUMEHTA/IbHYIO YCTAHOBKY, C/leya NPeasoKeHHON MHCTPYKLUK, U
BbIYMCAATb 3HAYEHNE BENINUYUNHDI;

cobntogatb NpaBMia TEXHMKKM 6e3onacHOCTU Npu paboTe ¢ 1abopaTopHbIM 060pYA0BAHUEM;

XapaKTepmn3oBaTb NPUHLUUMbI AEACTBMA U3YYEHHbIX NPUOBOPOB 1 TEXHUYECKUX YCTPOMCTB C ONOPOA
Ha MX onucaHuA (B TOM YMcae: cucTema OTONAEHUA AOMOB, TMTPOMETP, NapoBas TypbuHa,
amnepmeTp, BOJIbTMETP, CHETUMK I/IEKTPUYECKOM SHEPTUM, SNEKTPOOCBETUTENbHbIE NPMOOPSI,
HarpeBaTe/IbHble 3/IeKTPONPUB0opPbI (MPUMEpPbI), SNEKTPUYECKNE NPeaOXPaHUTENM, SNEKTPOMATHUT,
3/1eKTpoABUraTe/Ib NOCTOAHHOIO TOKa), UCNO/b3yA 3HAHUA O CBOMCTBAX GU3UUECKUX ABNEHUIN U
Heobxogumble GpU3MYECKMEe 3aKOHOMEPHOCTY;

pacno3HaBaTb MNPOCTble TEXHUYECKME YCTPOUCTBA U M3MEPUTEIbHbIE NPUBOPLI MO CXEMaM U
CXEeMaTUYHbBIM PUCYHKAM (KWMAKOCTHbIN TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, ABUraTe b
BHYTPEHHErO CrOpPaHus, 3N1EKTPOCKOM, PEOCTAT), COCTaBAATb CXEMbl 3/1EKTPUYECKUX LLeNen ¢
nocnefoBaTeNlbHbIM U NapanienbHbiM COeAMHEHNEM 3IEMEHTOB, PAa3/inyas YC/OBHble
0603HaYeHUs 31eEMEHTOB 3NIEKTPUUECKUX LLeNew;

npuBoAMTbL NpUMepbl (HaxoauTb MHbOPMaLMIO O NPUMeEpPaXx) NPAaKTUYECKOro UCMO/1b30BaHNA
d13MYECKNX 3HAHWUI B NOBCEAHEBHON *N3HW Ana obecneyeHma 6esonacHOCT Npu obpaLLeHmm ¢
npnbopamm U TEXHUYECKMMM YCTPOMCTBAMM, COXPaHEHMA 340p0BbA U COBA0AEHUA HOPM
3KOJIOTMYECKOro NoBeaeHMNa B OKPY»KatoLwen cpeae;

OCYLLECTBAATL MOMCK MHPOPMALMKN GU3MYECKOro cogepraHna B HTEpHETe, Ha OCHOBE MMEOLMXCA
3HAHWI M NYTEM CpaBHEHMA AOMOJIHUTEIbHbIX UCTOYHMKOB BblAeNATb MHOPMaLMIO, KOTOPas
ABNAETCA NPOTUBOPEUNBON MU MOXKET ObITb HEAOCTOBEPHOW;

MCNO/Ab30BaTb MPU BbINOJHEHMUM YYEBHbIX 334aHNI HAYYHO-NONYAAPHYIO NMTEPaTypy GU3NYECKOro
CoAepKaHuA, CpaBoYHble maTepuasbl, pecypcbl ceTn MHTepHeT, BnaaeTb Nnpuémamm
KOHCNEKTUPOBaHMA TEKCTa, Npeobpa3oBaHns MHGOPMaLLMK U3 OAHOW 3HAKOBOW CUCTEMbI B APYTYIO;



® C034aBaTb COBCTBEHHbIE MMCbMEHHbIE U KPaTKMe YCTHble coobLeHns, 0606Lan nHbopmaumio ns
HECKOJIbKMX NCTOYHMKOB PU3MYECKOro COAEeP KaHUsA, B TOM uymcae ny6anyHO NpeacTaBsaTb
pe3ynbTaTbl NPOEKTHOMN UM UCCNEeA0BATENIbCKOM 4,eATeNIbHOCTU, NPU 3TOM rPaMOTHO MCNOb30BaTb
M3YYeHHbI MOHATUIAHLIW annapaT Kypca pU3MKK, CONPOBOXKAATb BbICTYMIEHME Npe3eHTauue;

®  [pM BbIMNOJIHEHUN YYEBHbIX NPOEKTOB U UCC/IeA0BaHNI PU3NYECKMX NPOLLECCOB pacnpeaenstb
00653aHHOCTM B rpynne B COOTBETCTBMM C NMOCTaBAEHHbIMW 334a4aMu, CiefUTb 33 BbINOJHEHWEM
niaHa AencTBUIA U KOPPEKTMPOBATD Er0, A EKBATHO OLLEHMBATb COOCTBEHHDbIM BKNAL, B AeATEIbHOCTb
rpynnbl, BbICTPanUBaTb KOMMYHUKATUBHOE B3aMMOAENCTBUE, NPOABAAA FOTOBHOCTb pa3peLlaTb
KOHQNKTDI.

K KoHLy 06y4eHus B 9 Knacce npesmeTHbIe pe3ynbTaTbl HA 6a30BOM YpOBHE A0/IXKHbI OTPAXKATb
cbOpMMPOBAHHOCTb Y 0OYYaIOLLMXCA YMEHUNA:

®  1CMO/b30BaTb MOHATUA: CMCTEMA OTCYETA, MaTepuasibHas TOUKa, TPAEKTOPUA, OTHOCUTEIbHOCTb
MeXaHW4YeCcKoro ABuxeHus, gedbopmauma (ynpyras, naactmyeckas), TpeHue, LeHTPOCTPEMUTENBHOE
YCKOpPEeHWe, HeBECOMOCTb W Neperpysku, LEEHTP TAXKECTH, abCoNOTHO TBEPAOE TENO, LEHTP TAXKECTH
TBEPLOro Tesa, paBHOBECHEe, MeXaHNYeCKMe KonebaHns 1 BOIHbI, 3BYK, MHOPa3BYK U YbTPa3BYK,
3N1EeKTPOMArHUTHbIE BOJIHbI, LUKANA 31EKTPOMArHUTHbIX BOJIH, CBET, 61M30PYKOCTb U
[a/1bHO30PKOCTb, CNEKTPbI UCMYCKaHWA M noriouleHus, anbda, 6eta- U ramma-m3nyyYeHus, U3oTorbl,
A4EepHan SHepPreTuKa;

e pa3nunyaTb ABNEHUA (paBHOMEPHOE N HepaBHOMEPHOE NPAMOJIMHENHOE ABUXKEHNE,
paBHOYCKOpPEHHOe NPAMOMHENHOE ABUXKEeHNe, cBoBoAHOE NageHne Tes, paBHOMEPHOe ABUXKEHNe
MO OKPYXHOCTU, B3aMMOENCTBUE Te/l, PeaKTUBHOE ABUMKEHWNE, KoiebaTenbHoe ABUKeHME
(3aTyxatolme v BbIHYXKAEHHbIe KonebaHus), pe3oHaHCc, BOJIHOBOE ABUMKEHUE, OTParKeHWe 3BYKa,
NPAMONIMHENHOE pacnpoCcTpaHeHMe, OTPaXKeHUe 1 NpeomaeHne cBeTa, NOHOe BHYTPeHHee
OTpa>KeHue cBeTa, pa3/ioXKeHne Benoro ceeTa B CNEKTP U COXKEHNE CNeKTPaibHbIX LIBETOB,
Amncnepcun ceeTa, ecTecTBeHHas pPaAM0aKTUBHOCTb, BO3HMKHOBEHME IMHENYATOro CNeKTpa
N3y4eHMA) MO ONUCAHUNIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMbITOB, A4E&MOHCTPUPYIOLLMNX
AaHHOoe PM3NYECKOE ABNEHME;

® pacnosHaBaTb NPOABJAEHUE U3YUYEHHbIX PUINYECKMX ABJIEHUIN B OKPYKatOLLEM MUpPE (B TOM Yncne
du13nMYecKkune ABNEHNS B NPUPOIE: NPUAUBbI U OTAUBLI, ABUKeHMe nnaHeT CONHEUYHOM CUCTEMBI,
peakTUBHOE ABUXKEHME XKUBbIX OPraHN3MOB, BOCMPUATUE 3BYKOB KUBOTHbIMU, 3eMIETPACEHNE,
CeMCMMYECKME BOMHbI, LlyHaMM, 3X0, LiBETa Tesl, ONTUYECcKue ABAeHns B npupoae, buonoruyeckoe
aencresme BUANMOrO, yAbTPadpUOIETOBOIO M PEHTIEHOBCKOTO U3/IYyYEHWI, ECTECTBEHHbIM
PaAN0aKTMBHbLIN GOH, KOCMUYECKME NIYYU, PAANOAKTUBHOE U3TyYEHMNE NPUPOLHBLIX MUHEPAIOB,
AencTBMe paanuoaKTUBHbIX U3/TYYEHUI Ha OpPraHM3M YenoBeKa), Mpu 3TOM NepeBoanTb
NPaKTUYeCKyto 3a4a4y B y4ebHYIo, BblAeNATb CyLLLEeCTBEHHbIe CBOMCTBA (NPU3HAKKN) dM3MUYeCKnX
ABNEHUN;

®  OMMCbIBaTb M3YYEHHbIE CBOMCTBA T/ U GUINYECKME ABNEHUSA, UCNONb3YA GU3MYECKME BENUYMHDI
(cpepHAa M MrHOBEHHas CKOPOCTb Tesla NPU HePaBHOMEPHOM A,BUMKEHMM, YCKOPEHMUE,
nepemelLeHne, NyTb, yrNoBaa CKOPOCTb, CMa TPEHUA, CUAA YNPYrOCTU, CUAA TAXKECTH, YCKOPEHUE
cBoboAHOrO NageHua, BeC Tena, UMNyAbC TeNna, UMMY/bC CUJbl, MeEXaHWYecKan paboTa U MOLLHOCTb,
noTeHumanbHas aHeprua Tesa, NOAHATOro Hag, NOBEPXHOCTLIO 3eMN, MOTEHLUMANbHAA 3HepPrms
CYKaTOW NPYKMUHbI, KUHETUYECKAA SHEPrus, NosHaA MexaHMYecKan sHeprus, Nepuos 1 yactoTa
KosiebaHWi, oIMHA BOJHbI, TPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTb CBETA, NMOKa3aTeb
npesoMaeHna cpeabl), NPy ONUCAHMU NPABUALHO TPAKTOBATb GUINYECKMIN CMbICA UCMONb3YEMbIX
BE/INYNH, 0603HAYEHUA U eauHULbI GU3UYECKUX BEIMYMH, HaxoauTb GOpPMY/bl, CBA3bIBaOLME



OaHHYI0 GU3NYECKYI0 BEUUYMNHY C APYTUMU BEANYMHAMM, CTPOUTb rPadUKM U3YyUYEHHbIX
3aBUCMMOCTEN GUSUYECKUX BETNYUH;

XapaKTepnsoBaTb CBOWCTBA Ten, ¢M3M‘-IeCKMe AB/IEHNA N NPOLUECCHI, NCMOJZIb3YyA 3aKOH COXPaHeEHUA
9Heprnmn, 3aKoOH BCEMUPHOTIO TAroTteHnA, NpunHUnUn cynepnosnunm cnn, npuHUMUNn oTHOCUTE/IbHOCTU
lFanunnesn, 3akoHbl HblOTOHA, 3aKOH COXpaHeHNA nMmnynbCa, 3aKOHbI OTPa*XeHUA U NPeNoMNeEHNA
CBETa, 3aKOHbl COXPaHEeHMA 3apAA0BOIro U MaCCoOBOro 4Yncen npu AaepHbIX peakunax, npu asTom
AaBaTb CN1O0BECHYHO d)OpMyJ'IVIpOBKy 3dKOHa U 3annUCbiBaTb €ro maTemaTudeckoe BblipaXKeHue;

06bACHATL GM3NYECKME NPOLLECCHI U CBOMCTBA T/, B TOM YMC/IE U B KOHTEKCTE CUTYaLUi
MPaKTUKOOPMEHTUPOBAHHOIO XapaKTepa: BbiABAATb MPUYMHHO-CIEACTBEHHbIE CBA3M, CTPOUTL
06bACHEeHNEe 13 2—3 IOTMYECKMX LIAroB C ONOpPOoi Ha 2—3 M3y4YeHHbIX CBOMCTBA GU3NYECKUX ABSIEHU,
bU3MYECKMX 3aKOHOB MM 3aKOHOMEPHOCTEN;

pelaTb pacyéTHble 3a4aum (onupatowmecs Ha cuctemy us 2—3 ypaBHEHWIA), UCMO/Ib3YA 3aKOHbI U
dopmybl, cBA3bIBaOWME GpU3MYECKME BEMUYMNHDI: HA OCHOBE aHa/1M3a YCI0BMA 3a4a4M 3anNUCbIBaTb
KpaTKoe yC/0BMe, BbIABAATb HEAOCTaloWME UAN M3BbITOYHbIE AaHHbIE, BbIBUPATb 3aKOHbI U
dopmynbl, Heobxoanmble ANA peLleHns, NPOBOAUTb PACYETbI U OLLEHMBATL PEANTUCTUYHOCTb
NONYY4EHHOrO 3HaYeHUA GU3NYECKOWN BENYUHDI;

pacno3HaBaTb NPo6aembl, KOTOPble MOXHO PeLIUTb NPU MOMOLLM PU3NYECKUX METOAO0B, UCMO/b3yA
onucaHue MccieaoBaHUs, BbIAENATH MPOBEpAeMOoe NpeanoioXKeHne, oLeHMBaTb NPaBUIbHOCTb
nopsfika NpoBefieHNA UccaeaoBaHus, AenaTb BbiBOAbl, UHTEPNPETUPOBATL Pe3yAbTaTbl
HabnoAeHUI U ONbITOB;

NPOBOANUTb OMbITbl MO HabAOAEHMIO GUUUECKUX ABIEHUIA UAU GU3UYECKUX CBOMCTB Ten (U3yyeHune
BTOPOro 3akoHa HblOTOHA, 3aKOHA COXPaHEHMA SHEPINK, 3aBUCUMOCTb Neproaa KonebaHuii
NPYKMHHOTO MAATHMKA OT MacCbl FPy3a M }KECTKOCTM NPYKMUHbI U HE3AaBUCUMOCTb OT aMMNANUTYAbI
Masibix KonebaHui, NPAMOJIMHEMHOe pacnpocTpaHeHne cBeTa, pa3/ioxkeHne 6esioro cBeTa B CNeKTp,
M3y4YeHne CBOMCTB M300OparkeHUA B NIOCKOM 3epKajie U CBOMCTB M306parkeHUs npeameTa B
cobupatollei N(MH3e, HabnaeHMe CNIOWHbIX U AMHENYATbIX CNEKTPOB U31YyUYeHUs):
CaMOCTOATENIbHO COBMPATb YCTAaHOBKY U3 M3BbITOYHOIrO Habopa obopynoBaHMA, ONUCbIBATb XO4,
onbliTa 1 ero pesynbTaTbl, GOPMYIMPOBATb BbIBOAbI;

NpPoBOAUTb NPU HEOBXOLMMOCTU CEPUIO NPSAMbIX U3MEPEHUI, onpeaensan cpegHee 3HaYeHne
nsamepaemoi BennumHol (pokycHoe paccTosiHue cobuparoLLein AMH3bl), 060CHOBbLIBaTL BbIOOP
cnocoba namepeHuns (MsmeputenbHoro npubopa);

NPOBOAMUTb UCCNEAOBaHUE 3aBUCMMOCTEN GU3NYECKMX BEIMUYUH C UCMOSIb30BAHUEM NPAMbIX
N3MepeHui (3aBUCUMOCTb MYTH OT BPEMEHW NPW PaBHOYCKOPEHHOM ABUKeHWUM 6e3 HayaNbHOM
CKOPOCTK, Nepmoaa KosebaHnin maTemaTUYeCKoro MaaTHUKA OT AJIMHbLI HATWU, 3aBUCUMOCTH Yria
OTpaKeHUs CBETa OT yrna NageHus 1 yrna npenomaeHuns oT yriaa najeHuns): naaHMpoBaTb
nccneaoBaHMe, CaMOCTOATE/IbHO cOBUPaTb YCTaHOBKY, GUKCUPOBATb pPe3y/bTaTbl NOAYYEHHOM
3aBUCMMOCTM GU3NYECKMX BEJINUYMNH B BuAE Tabaunu v rpaduKos, AenaTtb BbIBOAbI MO pe3y/ibTaTam
nccnepoBaHus;

NPOBOAMUTb KOCBEHHbIE M3MEPEHUA GUINYECKUX BEIMUYUH (CpeaHAA CKOPOCTb U YCKOPEHUe Tena npu
paBHOYCKOPEHHOM ABUMKEHWUM, YCKOPEHWNE CBODOAHOIO NAfEHUSA, YECTKOCTb NPYKUHDI,
KO3)PULMEHT TPEHUA CKO/bKEHMA, MEXaHMYeCcKan paboTa U MOLLHOCTb, YacToTa U Nepuos,
KonebaHnn MaTeMaTUUYECKOTO U NPYKUHHOTO MasTHUKOB, ONTUYECKan cuaa cobupatoLei MH3bI,
PaAMOaKTMBHbIM GOH): NNAHUPOBaTb U3MEPEHUA, COOMPATL IKCNEPUMEHTANIbHYIO YCTAHOBKY U



BbINO/MHATb U3MEPEHUSA, ceaya NPeaNoXeHHOW UHCTPYKLUMU, BbIYUCAATb 3HAYEHNE BENYUHbBI U
aHaNM3MPOBaTb MOJYYEHHbIE PE3y/bTaThl C YYETOM 334aHHOMN MNOTPELIHOCTA U3MEPEHWUIA;

cobntogaTb NpaBuaa TEXHUKKM BesonacHocTM npu paboTe ¢ nabopaTopHbIM 060pYA0BaHNEM;

pa3nnyaTb OCHOBHbIE NPU3HAKU N3YYeHHbIX GU3NYECKUX Modenei: maTeprasibHas To4YKa,
abconoTHO TBEPAOE TE/10, TOUEYHbIN UCTOYHUK CBETa, Y4, TOHKaA IMH3a, NaaHeTapHasa Moaesb
aToma, HYKIOHHan MoAe/ib aTOMHOrO AApPa;

XapaKTepu3oBaTb NPUHLMUMbI AENCTBMA U3YYEHHbIX NPUBOPOB N TEXHUYECKUX YCTPOCTB C ONOPON
Ha UX OnuMcaHuaA (B TOM YMCae: CMMAOMETP, AaTHMKMN NOOKEHMSA, PACCTOAHMA N YCKOPEHUA, paKeTa,
3X0J10T, O4YKM, Nepuckon, ¢poToannapat, ONTUYECKMe CBETOBOAbI, CNEKTPOCKOMN, A03MMETP, Kamepa
BunbcoHa), MCnonb3ys 3HaHMA O CBOMCTBaX GM3NYECKMX ABEHNIA U HeobxoauMble Gpusmyeckue
3aKOHOMEPHOCTH;

NCMO/Ib30BaTb CXEMbI M CXEMATUYHbBIE PUCYHKU U3YYEHHbIX TEXHUYECKUX YCTPOMCTB, U3MEPUTENbHbBIX
NPUB0OPOB M TEXHONOTMYECKUX MPOLLECCOB NPU pelleHnn y4ebHO-NPaKTUYECKMX 3a4a4, ONTUYEeCKUe
CXeMbl /19 NOCTPOEHUA N306parKeHU B NIOCKOM 3epKasie n cobupatoLLeit NMH3e;

npuBoAMTbL NpUMepbl (HaxoauTb MHbOPMaLMIO O NPUMeEpPaXx) NPaKTUYECKOro UCMO1b30BaHNA
d13MYECKNX 3HAHWUI B NOBCEAHEBHON *KN3HU Ana obecneyeHma 6esonacHOCT Npu obpaLLeHmm ¢
npnbopamm U TEXHUYECKMMM YCTPOMCTBAMM, COXPaHEHMA 340p0BbA U COBA0AEHUA HOPM
3KOJIOMMYECKOro NoBeaeHMNa B OKPY»Katowen cpeae;

OCYLLECTBAATL MOMCK MHPOPMALMKN GU3MYECKOro coaeprKaHna B UHTEpHETe, CAMOCTOATE/IbHO
dbopmMynunpys NOMCKOBbIM 3aNpPOC, HAXOAMUTb NYTH ONpeaeNeHna A40CTOBEPHOCTM NONYYEHHOMN
MHPOPMALMKN HA OCHOBE UMEIOLLMXCA 3HAHWUIA U JOMNONHUTENbHBIX UCTOYHUKOB;

MCNOAb30BaTb MPU BbINOAHEHWUM YYEBHbIX 334aHNIN HAYYHO-NONYAAPHYIO AMTEPaTypy GU3NYECKOro
CoAepKaHuA, CpaBoYHble maTepuasbl, pecypcbl ceTn MHTepHeT, BnaaeTb Nnpuémamm
KOHCNEKTUPOBaHMA TEKCTa, Npeobpa3oBaHus MHGOPMaLLMK U3 OAHOW 3HAKOBOW CUCTEMbI B APYTYIO;

C034aBaTb COBCTBEHHbIE MUCbMEHHbIE M YCTHbIE COOBLLEHNA HAa OCHOBE MHPOPMaLUK 13
HECKONbKUX UCTOYHMKOB HDU3NYECKOro coaepKaHna, NnybanyHo npeacTaBaaTb pesynbTtaTbl
NPOEKTHOW MKW UCCAeA0BaTeNbCKOMN AEATENbHOCTU, NPU 3TOM rPaMOTHO MCMO/b30BaTb U3YYEHHbI
MOHATUMHbBIN annapaT U3y4aemoro pasaena GU3NKM U CONPOBOXKAATb BbICTyMNNEHME Npe3eHTaumeln ¢
YYETOM 0CcObeHHOCTE ayaANTOPUN CBEPCTHMUKOB.



TEMATUYECKOE NJTAHMPOBAHUE

7 KNACC

Konunuectso yacos
Ne | HammeHoBaHMe pa3aenos n Tem

DNEeKTPOHHbIe (undpoBble)

n/n | nporpammsi Beero KoHTponbHble | lMpaKkTuyeckne | obpasosaTesibHble pecypchbl
paboTbl paboTbl

Paspen 1. dusnka n eé posb B MO3HAHUUN OKPYHKAOLLETO MMUpPa

1.1 | ®u3umka - Hayka o npupoae 2 0 0 bubanoteka LIOK

1.2 | ®usnyeckme BeNINYMHDI 2 0 1 bubanoteka LIOK
EcTecTBEHHOHAYYHbIN MeToA,

1.3 2 0 1 bubanoteka LIOK
NO3HaHMUA

MToro no pasgeny 6 ---

Pasgen 2. MNepBoHaYanbHble cBeAEHMA O CTPOEHMU BeLecTBa

2.1 | CtpoeHue BeLLecTBa 1 0 0 Bubnunortexka LOK
[BuXKeHne n B3auMMoaencTeme

2.2 2 0 1 Bubnaunorteka LOK
YyacTuL, BeLecTBa

2.3 | ArperaTHble cOCTOAHMA BewecTBa | 2 0 0 bubanoteka LIOK

MToro no pasgeny 5

Pasgen 3. BuxKeHMe 1 B3aumogencrane Ten

3.1 | MexaHunyeckoe aABuKeHne 3 0 0 Bubanorteka LIOK

3.2 | UHepuma, macca, NNOTHOCTb 4 0 1 bubanoteka LIOK

3.3 | Cnna. Buabl cun 14 1 2 bubanorteka LIOK

MToro no pasgeny 21 ---

Pasgen 4. [lasneHne TBEPADBIX TEN, XKUAKOCTEN U ra3oB
[asneHue. Nepepaya gasneHun

4.1 | TBEéPALIMU TENAMMU, KUAKOCTAMMU 3 0 0 bubamnoteka LLOK
M rasammu

4.2 | laBneHune XnaKkocTu 5 0 0 Bubanoteka LIOK

4.3 | AtmocdepHoe gaBneHue 6 0 0 bubanoteka LLOK

4.4 | [leAcTBME }KNOKOCTU M rasa Ha 7 2 3 bubanorteka LIOK
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NOrpy*EHHOE B HUX TeNo
UTtoro no pasaeny 21 ---
Pasgen 5. PaboTa M MOLWHOCTb. dHeprua
5.1 | PaboTa M mowHOCTb 3 0 1 bubanoteka LIOK
5.2 [ MpocTble mexaHn3mbl 5 0 1 bubanoteka LIOK
5.3 [ MexaHunueckas sHeprua 4 1 1 Bubanorteka LIOK
MToro no pasgeny 12
Pe3epBHOe Bpems 3 0 0 bubanoteka LIOK
OBLLEE KOJTMYECTBO YACOB NO
68 4 12
NMPOrPAMME
8 K/IACC
Konunyectso 4yacos
No HanmeHoBaHuMe pa3aenos DNeKTPOHHbIe (undpoBsbie)
n/n n Tem Nporpammbl Beero KoHTposibHbIe MpaKTnyeckune obpasoBaTenbHble pecypcsl
paboTbl paboThbl
Paspen 1. Tennosble ABneHUA
CTpoeHue 1 CBOMNCTBA
1.1 7 0 0 Bubaunorteka LLOK
BELLEeCTBa
1.2 Tennosble npouecchl 21 1 5 Bubanoteka LLOK
MToro no pasgeny 28
Pasgen 2. dnektpuyeckme n MarHuTHble ABAEHUA
dneKTpuYeckue 3apagbl.
2.1 3apArKeHHble Tena u nx 7 0 1 BubanoTeka LLIOK
B3aMMoAencTeme
MocTosHHbBIN
2.2 . 20 2 7 bnbanoteka LLOK
3/IEKTPUYECKUIN TOK
2.3 MarHuTHble ABneHunA 6 1 1.5 Bubnnorteka LIOK
DNeKTPOMarHMTHasA
2.4 4 0 0 Bubanorteka LIOK
MHAOYKLNA
Utoro no pasaeny 37 -
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PesepsHoOe Bpems 3 0 0 bubanoTeka LLIOK
OBLLEE KOTMYECTBO YACOB MO
68 4 14.5
MPOrPAMME
9 KNACC
Konunyectso yacos
HanmeHoBaHue
INeKTPOHHbIe (undpoBble)
Ne n/n | pasgenos n Tem
KOHTpO/bHbIE MpakTnyeckme obpasoBaresibHble pecypchl
nporpammsi Bcero
paboTbl paboTbl
Pasgen 1. MexaHun4yeckune apaeHma
MexaHunyeckoe
1.1 ABUXeHue 1 cnocobbl | 10 0 1 Bubnnoteka LLOK
€ro onucaHuma
1.2 B3avmopeicreme Ten 20 1 3 bubnunorteka LIOK
13 3aKOHbI COXpaHeHuA 10 0 3 bubanoteka LOK
MToro no pasgeny 40 -
Pasgen 2. MexaHu4yeckme KonebaHmAa 1 BOMHbI
MexaHuyeckune
2.1 7 0 3 bubanoteka LLOK
KosiebaHun
MexaHunyeckme
2.2 8 1 3 Bubnunorteka LIOK
BOJIHbI. 3BYK
UTtoro no pasaeny 15 -
Pasgen 3. DneKTpomarHMTHOE Nose 1 SNEKTPOMArHUTHbIE BOJIHbI
DNeKTpoOMarHmMTHoe
none n
3.1 6 0 2 bubnnoteka LLOK
3/1eKTPOMArHUTHbIE
BOJIHbI
UTtoro no pasaeny 6 -
Pasgen 4. CeBeToBble ABNEHUA
3aKOoHbI
4.1 6 0 2 bubanoteka LOK
pacnpocTpaHeHun

CBeTa
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JIMH3bI 1 onTUYecKne

4.2 6 0 3 Bubanoteka LLIOK
npuéopbl
PasnoxeHune 6enoro
4.3 3 0 2 bubnnoteka LOK
CBeTa B CMEKTpP
MToro no pasgeny 15
Paspnen 5. KBaHTOBbIE ABNEHUA
UcnyckaHue n
5.1 nornouieHne ceeta 4 0 1 Bubnnoteka LLOK
aTomom
CTpoeHune aToMHOro
5.2 6 0 1 bubanoteka LLOK
aapa
53 AnepHble peakunmn 7 1 1 Bubnnoteka LLOK
MToro no pasgeny 17 ---
Pasgen 6. NosTopuTENIbHO-0606LWAOWMIA MOAY /b
MNosTopeHUue n
obobuieHne
6.1 9 0 2 Bubanoreka LLIOK
coAepKaHuA Kypca
¢u13MKK 3a 7-9 Knacc
MToro no pasgeny 9 ---
OBLLEE KOJTMYECTBO YACOB
102 3 27

Mo NPOrPAMME
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MOYPOYHOE NJTAHMPOBAHUE

7 KNACC
Konunuectso yacos
[aTa DNEeKTPOHHble UndpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHus obpasoBaTesibHble pecypcbl
paboTbl paboTbl
1 dusnkKa — HayKa o npupoae. ABneHna Npupoabl. 1 0 0
dusmnyeckune aBneHuA
5 MexaHunueckune, TeNOBbIE, S/IEKTPUYECKME, 1 0 0
MarHUTHble, CBETOBbIE, 3BYKOBbIE AB/IEHUA
3 dusnyeckne BeINUYNHDbI U UX U3MEPEHUNE 1 0 0 - -
Ypok-uccnegoBaHue "MamepeHune TemnepaTypbl Npu
4 NOMOLLM XMUAKOCTHOFO TepMOMeETPa U AaTYMKaA 1 0 1 --- ---
Temnepatypb!"”
Kak ¢un3mKa 1 gpyrve ectecTBEHHbIE HAYKM U3y4aloT
5 npupoay. EcTecTBEHHOHaYYHbI MeTOA, NO3HAHMA. 1 0 0 - Bubanoreka LLIOK
OnucaHue GU3NYECKNX ABNEHWNI C MOMOLLLbIO Moaenen
Ypok-uccnegosaHue "lMpoBepKa rmnoTesbl: 4a/IbHOCTb
6 NoNéTa WapuKa, NyLWEeHHOro ropM3oHTaIbHO, TEM 1 0 1
6onblie, yem 6osbLIe BbICOTa NycKa"
CtpoeHue BewecTBa. OnbiTbl, 40Ka3blBatOLWNE
7 ’ 1 0 0 - Bubanoteka LIOK
OVUCKPEeTHOe CTPOEHME BELLLeCcTBa
8 [BWKeHune yacTumy, Belectsa 1 0 0 - bubnunorteka LIOK
9 Ypok-uccnegosaHue «OnbiTbl N0 HabaoAeHMIO 1 0 1 - ---
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TEN/TOBOTO pacWMpeHnA rasos»

10

Arpe raTHbleé COCTOAHUA BELLECTBA

11

B3anMmocBA3b MeXKay CBOMCTBaMM BELLLECTB B Pa3HbIX
arperaTHbIX COCTOAHMAX U MX aTOMHOMO/IEKYNAPHbIM
cTpoeHnem. OcobeHHOCTH arperaTHbIX COCTOAHUIA BOApbI

bubnanorteka LLOK

12

MexaHunyeckoe gsuxeHue. PaBHomepHoe U
HepaBHOMepPHOe ABuKeHue

Bubanoreka LOK

13

CkopocTb. EAnHMLbI CKOpOCTH

Bubanoreka LOK

14

Pacuer nyT n BpemeHun ABUXKEHUA

Bubanorteka LOK

15

NHepuma. 3aKoH MHepumn. B3anmogencrene Ten Kak
NPUYNHA N3MEHEHUA CKOPOCTU ABUNKEHUA Ten

Bubanoreka LOK

16

MNnoTHOCTb BewecTBa. PacyeT maccobl m obbema Tena no
€ro NNA10oTHOCTHU

bubnmnorteka LLOK

17

NabopatopHaa paboTta «OnpeaeneHne NJOTHOCTH
TBEPOOro Tena»

18

PeweHune 3agay no teme "MnoTHOCTb BewecTea"

Bubanoreka LOK

19

Cuna Kak xapaKTepucTuKa B3aumogeinctaua Ten. Cuna
yNpyrocTu. 3aKkoH lNyka

20

NabopaTtopHas paboTa «M3yyeHne 3aBUCUMOCTH
pacTaxeHus (aedopmaumm) NPyKUHbI OT NPUNOKEHHOM
CUNbI»

21

fAABneHune taroteHus. Cuna Taxkectun
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22

CBA3b MeXK Ay CUNOW TAKECTM U Mmaccoi Tena. Bec Tena.
PeweHune 3aga4 no teme "Cuna taxxectn"

Bubanoreka LOK

23

Cuna TAXKecTn Ha Apyrux naaHetax. dusmyeckune
XapPaKTEPUCTUKKN NaHeT

Bubnmnorteka LLOK

24

U3amepeHune cun. IuHamomeTp

Bubnanoreka LOK

25

Bec Tena. HeBecomocTb

Bubnanoreka LOK

26

CnoxeHue ABYX CWU, HanpasJ/IEHHbIX MO OAHOM NPAMOIA.

PaBHoAeMCTBYOWaAA CUN

Bubnamnoreka LOK

27

PeweHune 3agay no Teme "PaBHogelcTaytowas cun”

28

TpeHune CKoNbKeHUs U TpeHUe NoKoa. TpeHue B
NPUPOAE N TEXHUKE

Bubanorteka LOK

29

NabopatopHan paboTa «M3yyeHne 3aBUCMMOCTU CUbI
TPEHUA CKObKEHWUA OT CU/bl AABIEHNA U XapaKTepa
COMPUKACAIOLLMXCA NOBEPXHOCTEN»

Bubnanoreka UOK

30

PeweHmne 3aa4 Ha onpeaeneHne paBHOAENCTBYIOLLEN
cunbl

31

PelieHne 3aga4 no Temam: «Bec Tena», «paduyeckoe
nsobpaxeHue cun», «Cunbi», «PaBHOAENCTBYOW AN
cun»

Bubnanoreka LOK

32

KoHTposibHasA paboTa no Temam: « MexaHu4yeckoe
ABUXKeHue», «Macca, N10THOCTbY, «Bec Tenay,
«padpuryeckoe nsobpaxkeHme cun», «CuUnbi»
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33

JdasneHue. Cnocobbl YMEHbLUEHNA N YyBENTNYEHUA
AaBsieHnA

Bubanoreka LOK

34

[daBneHue rasa. 3aBUCMMOCTb AaB/J€HUA rasa oT
06bEMma, TemnepaTypsl

bubnanoreka LLOK

35

MNepepaya gaBneHns TBEPAbIMU TENAMMU, KUOKOCTAMU U
razamu. 3akoH lMackansa

Bubnanoreka LOK

36

JasneHune B XMAKOCTU U rase, BbI3BaHHOE AEIZCTBMGM
CUNbI TAXKECTU

Bubanoreka LOK

37

PeweHune 3aga4 no teme «JlaBneHue B XUAKOCTU U
rase. 3akoH lackana»

bubanorteka LLOK

38

Coobuatowmecs cocyapl

Bubnamnoreka LOK

39

MapaBanyeckunia npecc

Bubnanoreka LOK

40

MaHomeTpbl. MopLIHEBOM KUAKOCTHbIA HacocC

41

Atmocdepa 3eman. MPUYKNHbBI CyLLLECTBOBAHMA
BO3A4YyLLUHOM 060/104KMN 3emnn. 3aBUCUMOCTb
aTMocdepHOro AaB/ieHMA OT BbICOTbI HAag, YPOBHEM
mopa

Bubanoreka LOK

42

Bec Bo3ayxa. ATmocdepHoe gaBneHune

Bubnamnoreka LOK

43

N3mepeHune atmochepHoro gasneHumsa. OnbIT
Toppuyennun

Bubnamnoreka LOK

44

3aBUCMMOCTb aTMOCHEPHOTo AaB/IEHUSA OT BbICOTbI HAZ,
ypoBHEM Mops

Bubanoreka LOK
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BapomeTp-aHepoug,. ATmocdepHoe AaBeHune Ha

45 -—- bubnnoteka LLOK
Pa3/INYHbIX BbICOTaX

46 PeweHune 3aaa4y no teme "AtmocdepHoe aasneHue" --- ---
JeNncTeme KMAKOCTM U ra3a Ha NOrpy*KEHHOEe B HUX

47 - bubanoteka LOK
Teno. Apxumenosa cuaia
NabopaTtopHaa paboTta «OnpeaeneHne

48 BbITA/IKMBAIOLLEN CU/IbI, AEUCTBYIOLLEN Ha Teno, -—- Bubnnoteka LLOK
NOrpy»KeHHOE B KUAKOCTb»
NabopaTtopHas paboTa no Teme «MccnepoBaHune

49 3aBMCMMOCTM Beca TeJsia B Boe oT 06béma Bubnunorteka LIOK
NOrpy*KeHHOM B }KNAKOCTb YacTN TeNa»

50 MNnasaHue Ten - Bubnnoteka LLOK
NabopaTtopHas paboTa "KoHcTpymnpoBaHue apeomeTpa

51 WNN KOHCTPYMPOBAHWE NOAKU U onpeaeneHue eé
rpysonogbémHoctu"
PeweHwne 3aga4 no Temam: «lnaBaHue cynos.

52 BosgyxonnasaHue», «[laBneHune TBepabix Ten, - bubnnoteka LLOK
*KUAKOCTeM 1 rasoB»

53 MexaHun4ecKas paboTa - bubanoteka LOK

54 MowHocTb. EANHMULBI MOLLHOCTH --- bubaunorteka LIOK

cc Ypok-uccnegosaHue "Pacyét MOWHOCTH, pa3BUBaeMom

npv nogbéme no nectHuue"



./%D0%BC
https://m.edsoo.ru/ff0a3f82
./%D0%BC
./%D0%BC
./%D0%BC
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
./%D0%BC

MpocTble mexaHn3msl. Pbivar. PagHoBecue cun Ha

56 0
pblyare
KoHTposibHaA paboTta no Teme «[laBneHue TBepAbIX TeN,

57 MuaKocren v rasos» / Bcepoccuiickas nposepoyHasn 0
paboTa
Pe3sepBHbIit ypoK. PaboTa c TEKCTamm no Teme

58 «[laBneHune TBEPAbIX TeN, UAKOCTEN 1 razos» / 0 --- bubnunorteka LIOK
Bcepoccuiickas nposepoyHasa paboTa
Pbiyaru B TexHUKe, bbITy M npupoge. JlabopaTopHas

59 ’ . 0.5 - Bubnuoteka LIOK
paboTa «MccnepoBaHne ycnoBuii paBHOBECUS pblyara»
PelieHne 3aga4 no Teme «Ycn0BUA paBHOBECUSA

60 0 --- Bubanoreka LLIOK
pblyara»
KoaddpuumeHT nonesHoro AencTema mexaHmsma.

61 NabopatopHasa paboTa «M3mepeHne KM/ HakJIOHHOM 0.5
NJOCKOCTU»

62 PeweHune 3agay no teme "PaboTta, mowiHocTb, KMNAQ" 0 -—- Bubnnoteka LLOK
MexaHunuyecKas sHeprusa. KnHetnyeckas u

63 0 --- Bubaunoreka LLIOK
noTeHUWanbHasa aHeprus

64 3aKOH COXpaHEeHMA MeXaHMYECKOM SHEpPrnu 0 - bubanoteka LOK
YpoK-3KCnepnuMeHT no Teme "IKcnepumeHTanbHoe

65 onpegeneHne U3AMeHeHNA KUHETUYECKON U 1

NoTeHUMaNbHOM 3HEepPruu Npu ckaTbiBaHUM Tena no
HaKNOHHOM naockocTn"



./%D0%BC
./%D0%BC
https://m.edsoo.ru/ff0a4c48
./%D0%BC
./%D0%BC
https://m.edsoo.ru/ff0a4ffe

66 KoHTposibHasA paboTa no Teme «PaboTa M MOLLHOCTb. 1 0
DHepruna»
PesepBHbIli ypoK. PaboTa c TEKCTamM No Teme
67 \ N 1 0 - Bubaunoreka LIOK
MexaHunyeckoe gsmxeHue
68 Pe3epBHbIl ypok. PaboTa ¢ Tekctamm no Teme "Pabora. 1 0
MouwHocTb. dHeprua"
OBLLUEE KOJTMYECTBO YACOB MO NPOrPAMME 68 12



./%D0%BC

8 K/TIACC

Konunuyectso yacos

Ne Jata DNIEeKTPOHHble UndpoBble
Tema ypoKa

n/n Beero KoHTponbHble MpakTnueckne nsyyeHusn | obpasoBsaTesibHble Pecypcbi

paboTbl paboTbl

OCHOBHblE NONOXKEHUA MONEKYNAPHO-KMHETUYECKOM

1 1 0 0 --- bubanoteka LLOK
TEOPUM N UX OMbITHbIE NOATBEPKAEHUA

2 Macca v paamep aTOMOB 1 MOJIEKYN 1 0 0
Moaenu TBEPAOro, *MAKOro U ra3006pasHOro CoOCToAHUMN

3 1 0 0 --- bubaunorteka LIOK
BellecTsa
Ob6bACHeHMe CBOMCTB TBEPAOTO, KUAKOIO U ra3oobpasHoro

4 COCTOAHWI BELLLeCTBA Ha OCHOBE NONOXKEHU 1 0 0
MOIEKYNAPHO-KMHETUYECKO TEOpUM

5 Kpuctannnyeckme n amopodHblie Tena 1 0 0 - bubnanoteka LLOK
CmaumBaHue n KanunaapHocTb. [loBepxHOCTHOE

6 1 0 0 --- bubaunorteka LIOK
HaTAXKeHune

7 TennoBoe pacwmnpeHune u cxatme 1 0 0 - Bubanoreka LLIOK

8 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbHO 1 0 0
TENN0BOro ABUMKEHWA YacTUL,
BHYTpeHHAs aHeprua. CNocobbl USMEHEHUA BHYTPEHHEW

9 1 0 0 --- bubanoteka LLOK
saHeprum

10 Buabl Tennonepenayn 1 0 0 --- bnubaunoteka LIOK

11 YpoK-KoHdpepeHums "MpakTUYecKoe NCnoib30BaHUE 1 0 1 --- bubanoteka LLOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
./%D0%BC
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256

TENNOBbIX CBOMCTB BELLECTB U MaTEPUasIOB B LLeNsX
saHeprocbeperkeHns"

12

Konunyectso TennoTbl. YaenbHaa TensioeMKoCTb

bubnnorteka LLOK

13

YpaBHeHue Tennosoro 6anaHca. TennoobmeH 1 Tennosoe
pasHoOBecue

bubnnorteka LLOK

14

NabopatopHas pabota "ccneposaHne aBneHns
TennoobmeHa Npu CMeLNBaAHUM XON04HOMW U ropsyei
BoAabl"

Bubanoreka LUOK

15

PacuyeTt KonnyecTtsa TeNNOTHI, HeO6XOAMMOI'O Aana
HarpesaHWA Tena u BblaenAaemoro MM npu oxnaxxaeHmu

16

NabopatopHasna paboTa "OnpeneneHune yaenbHou
TEeNN10eMKoCTH BellecTsa"

Bubanoreka LOK

17

3HepI'VIFI TOonAuBA. YAenbHaa TennoTa CropaHuma

Bubanorteka LOK

18

MNnasneHue n oTBeEpAEBAHNE KPUCTANNZTUHMECKUX TEN.
YpenbHaa Tennota nnasieHnsa

Bubanoreka LOK

19

JNlabopatopHas pabota "OnpegeneHue yaenbHOM TENNOTbI
nnasaeHua nbaa"

bubnnorteka LLOK

20

MapoobpasoBaHue 1 KoHAeHcaumsa. UcnapeHne

Bubnanoreka UOK

21

KuneHue. YaenbHas Tensiota napoobpasoBaHua u
KOHAeHcauuMn. 3aBUCMMOCTb TeMnepaTypbl KUMEHUA OT
aTMocdepHOro AaBieHuA

Bubanoreka LOK

22

BnakHocTb Bo3ayxa. JlabopaTopHas paboTa
"OnpepeneHne oTHOCUTENbHOM BAXKHOCTM BO34yxa"

Bubanorteka UOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976

23

PeweHue 3agay Ha onpegeneHne BnaxXHOCTK BO34yXa

24

MpuHUMNbI paboTbl TENNOBLIX ABUraTeneli. Maposasn
TypbuHa. BuraTtenb BHYTPEHHEro CropaHus

25

KMNA tennosoro asuratena. Tennosble AgBUratenu 1 sawmTa
OKpYyXKatoLer cpeabl

bubnnorteka LLOK

26

3aKOH COXpaHeHMs U NPeBPaLLEHMA SHEPIUK B TEMNI0BbIX
npoueccax

27

MoaroToBKa K KOHTPO/IbHOM paboTe no Teme "Tennosbie
ABNeHNA. M3MeHeHMe arperaTHbIX COCTOAHMI BellecTsa"

Bubanoreka LUOK

28

KoHTposnbHana paboTta no Teme "Tennosble ABAEHUS.
MN3meHeHMe arperaTHbIX COCTOAHUI BellecTBa"

bubnnorteka LLOK

29

dnekTpusauma Ten. [lga poaa anekTpu4eckux 3apaaos

30

YpoK-uccnegosaHue "InekTpmsauma Ten MHAYKUnen u npum
CONPUKOCHOBEHUM"

31

B3aumogelictBme 3apsrKeHHbIX Ten. 3akoH KynoHa

Bubanoreka LOK

32

dneKTpuyeckoe nose. HanparKeHHOCTb INEeKTPUYECKOro
nona. NpuHuMn cynepnosnumnm anekTpnyecKknx nonew

Bubanoreka LUOK

33

Hocutenun anekTpuyeckmx 3apanos. d1emeHTapHbIM 3apAaa.
CrtpoeHue aToma

34

MpoBOAHUKM N ANINEKTPUKU. 3aKOH COXPaHeHUA
3NeKTpMUYecKoro 3apaaa

Bubnanoreka UOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c

PeweHue 3agay Ha npumeHeHue CBOWCTB INEKTPUNYECKUX

35 0 --- Bubanoteka LIOK
3apsaos
DNEeKTPUYECKNI TOK, YCIOBMA ErO CYLLLECTBOBAHMA.

36 0 --- bubanoteka LLOK
MCTOYHMKM 3N1EKTPUYECKOrO TOKA

37 [encTBns aNeKTPMUYECcKoro Toka 0 - bubnanoteka LLOK

38 YpoK-uccnegoaHue "[eiAcTBUE 3/IEKTPUUYECKOrO MOoJIA Ha 1
NPOBOAHUKN U ANINEKTPUKN"

39 DNeKTPUYECKMI TOK B MeTanax, *KUAKOCTAX U rasax 0 --- bubaunorteka LIOK

40 DNeKTpMYecKan uenb U eé COCTaBHbIe YacTu 0 - -
Cuna Toka. JTabopaTopHas paboTta "N3mepeHue n

41 | 0.5 --- Bubnunoteka LIOK
peryampoBaHue CUbl TOKa
dneKkTpuUyeckoe HanpskeHue. BonbTmeTp. SlabopaTtopHas

42 . . 0.5 - Bubaunoteka LIOK
paboTta "MamepeHune n peryinpoBaHue HanpsaKeHns
ConpoTtuBaeHmne NnpoBogHUKaA. YaenbHoe conpotmsaeHune

43 0 - bubaunoteka LIOK
BeL,ecTsa
NabopaTtopHana paboTa "3aBUCMMOCTb 3/IEKTPUUYECKOTO

44 CONPOTUB/IEHUA NPOBOAHMKA OT ero 4/IMHbI, Naowagmn 1 --- bubaunorteka LIOK
nonepeyvyHoro ce4eHma n matepmana”
3aBUCMMOCTb CUAbI TOKA OT HanpAa*KeHuA. 3akoH Oma gna

45 0 --- Bnbaunoteka LIOK
y4yacTKa uenu

46 JNabopaTtopHas pabota "MccnegoBaHne 3aBUCUMOCTM CUJbI 1 — BubanoTeka LIOK

TOKa, ngyuiero 4yepes pe3nctop, ot COnpoTnBaeHNA



https://m.edsoo.ru/ff0aa04e
./%D0%BC
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
./%D0%BC
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc

pes3ncTopa 1 HanpsXeHus Ha pesucrope"

47

MNocneposatenbHoe n napannenbHoe coeanHeHunA
nposoaHNKOB

48

JNlabopatopHas paboTta "lMpoBepKa NpaBmaa CNOKEHNUS
HanpsXXeHWn Npu nocaefoBaTelbHOM COeANHEHUN ABYX
pesnctopos”

Bubnanorteka LOK

49

JNlabopaTtopHas pabota "lMpoBepKa NpaBuaa 410 CUAbl TOKa
npv napannenbHoM coeguHeHUn pes3ncTopos”

Bubanoreka UOK

50

PeweHwne 3a4a4 Ha NnpMmeHeHne 3aKOHa Oma gna
pPa3zn4YHOro coegnHeHnA NPoBoaHUKOB

Bubnnorteka LLOK

51

PaboTa 1 MOLLHOCTb 3N1EKTPUYECKOTO TOKA. 3aKOH xKoyna-
NeHua

Bubanoreka LOK

52

NabopatopHas pabota "OnpegeneHne paboTbl 1
MOLLIHOCTM 3N1EKTPUYECKOTO TOKA"

Bubanoreka UOK

53

dneKTpUYeckune Luenu u noTpebuTenn sneKTpuyecKkomn
3Hepruu B BbITy. KOpoTKOe 3ambikaHme

Bubnnorteka LLOK

54

MocTosAHHbIE MarHUTbI, UX B3aMMOAencTeme

55

YpokK-uccnegoaHue "M3yyeHune nonein NocToaHHbIX
marHuTos"

Bubnanoreka LOK

56

MarHutHoe none. MarHuTHoe none 3emMaun 1 ero 3HayeHue
ONA XNU3HU Ha 3emne

Bubanoreka LUOK

57

MoAroToBKa K KOHTPOAbHOM paboTe no Teme
"IneKkTpuYeckune 3apaabl. 3apArKeHHbIe Tesla n Ux

Bubanorteka UOK



https://m.edsoo.ru/ff0abd2c
./%D0%BC
./%D0%BC
./%D0%BC
https://m.edsoo.ru/ff0ab3e0
./%D0%BC
./%D0%BC
./%D0%BC
https://m.edsoo.ru/ff0aaa58

B3anmmogencTBus. NocToAHHbLIN 3N1eKTPUYECKMI TOK"

58

KoHTposibHasA paboTta no Teme "IneKkTpuyeckune 3apaabl.
3apsrKeHHble Tena U Ux B3anmoaencTesms. NocToAHHbIN
anekTpuyecknin Tok" / Bcepoccuiickas nposepoyHas
pabota

Bubnnorteka LLOK

59

PesepBHbIit ypoK. PaboTa ¢ TeKcTamu No Teme
"MocToAHHbBIN 3n1eKTpuyecKmnii ToK" / Bcepoccuitckasn
nposepoYHas paboTa

Bubnnorteka LLOK

60

OnbIT IpcTega. MarHMTHOE NoJsie 31eKTPUYECKOro ToKa
MarHuTHoe nose KaTyLKN C TOKOM

Bubanoreka LOK

61

MpvMmeHeHMe 3NeKTPOMarHUTOB B TeXHUKe. JlabopaTopHasn
paboTta "MN3yyeHne aencTBMA MarHUTHOIO NOASA Ha
NPOBOAHUK C TOKOM"

0.5

bubnnorteka LLOK

62

dneKTpoasuratesb NOCTOAHHOIO TOKa. Mcnonb3oBaHme
3N1eKTpoABUraTeNel B TEXHUYECKMX YCTPOMCTBAX U Ha
TpaHcnopTe. JlTabopaTtopHas paboTa "KoHcTpynpoBaHue n
nsy4yeHue paboTbl anekTpoasuratens”

bubnnorteka LLOK

63

OnbiTbl Papagen. 3aKOH 31EKTPOMArHUTHOM MHAYKLUN.
Mpasuno JleHua

64

dnekTporeHepaTop. Cnocobbl NONYYEHUA INEKTPUYECKO
3HEepPrun. INeKTPOCTaHUMKN Ha BO306HOBAAEMbIX
WCTOYHMKAX IHEPTUn

65

MoAroToBKa K KOHTPOLHOW paboTe no Teme
"IneKTpUYeckne N MarHuTHble aBneHua"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8

KoHTposibHasA paboTta no Teme "dneKkTpuyeckue u

66 ., 1 0 --- Bubnunoteka LIOK
MarHuTHble ABNEeHUS
Pe3epBHbIit ypoK. PaboTa ¢ TekcTamu no Teme "Tensnosble

67 . 1 0 - Bubaunoteka LIOK
ABNEHMUSA

68 PesepBHbIli ypok. PaboTa ¢ TekcTamm no Teme "MarHuTHble 1 0
AsneHmA"

OBLLUEE KONMYECTBO YACOB MO NMPOrPAMME 68 14.5



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

9 KNTACC

Konunuyectso yacos
Ne JaTta DNEeKTPOHHble Undposble
Tema ypokKa
n/n Beero KoHTponbHble MpakTnyeckne nsyyeHunna | obpasosaTesibHble PECypChbl
paboTbl paboTbl
1 MexaHunyeckoe gsumxeHune. MatepuanbHaa TOUKa 1 0 0 - -
Cucrtema otcyeTa. OTHOCUTENBHOCTb MEXaHUYECKOTo
2 1 0 0 - Bubanoteka LIOK
OBUMKEHUA
3 PaBHOMepHOE NpAMONMHENHOE ABUKEHME 1 0 0 --- bubaunorteka LIOK
4 HepaBHomMepHOe npamonmHenHoe aBuxeHue. CpeaHsa n 1 0 0
MrHOBEHHaA CKOPOCTb
MpAMonnMHenHoe paBHOYCKOPEHHOE ABUMKEHME.
5 1 0 0 --- Bubanoreka LLIOK
YcKopeHue
6 CKopOCTb NPAMO/IMHENHOIO PaBHOYCKOPEHHOTO 1 0 0
ABuKeHuA. MpaduK ckopocTm
NabopaTtopHana paboTa "OnpeaeneHne ycKopeHua Tena
7 NPy paBHOYCKOPEHHOM ABUKEHMM NO HaKJIOHHOWM 1 0 1 - Bubanoreka LLIOK
naockoctun"
8 CsoboaHoe nageHue ten. Onbitol Fanunes 1 0 0 - -
PaBHOMepHOe ABUMKeHWE NO OKPYXKHOCTW. Nepuos
9 . 1 0 0 - bubanoteka LLOK
YyacTtoTa obpaLeHuns. JIMHeliHas 1 yraoBasa CKOPOCTH
10 LleHTpocTpemuntenbHOe yCKopeHue 1 0 0 --- ---
11 MepBbI 3aKOH HbloTOHA. BekTop cunbl 1 0 0 - bubnnoteka LLOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

12

BTopow 3akoH HbloToHa. PaBHoAelcTBYOWAnA cua

Bubanoreka LUOK

13

TpeTunit 3akoH HbtoToHa. Cynepnosunuma cun

Bubanoreka UOK

14

PeweHune 33434 Ha NPMMeHeHMe 3aKOHOB HbloToHa

Bubanorteka LOK

15

Cwuna ynpyroctn. 3akoH lNyKa

Bubanoreka LOK

16

PeweHune 3agay no teme «Cnna ynpyroctm»

17

NabopaTopHana pabota «OnpeaeneHme >KecTKocTm
NPYKUHbI»

Bubanorteka LOK

18

Cvna TpeHuna

Bubanoreka LOK

19

PeweHwue 3agay no teme «Cnna TPEeHUAN

Bubanoreka LUOK

20

NabopaTtopHas paboTa "OnpeaeneHune KoapdpuumeHTa
TPEHMA CKONbXKeHUnA"

Bubanoreka LOK

21

PeweHune 3aaay no teme "3akoHbl HbtoToHa. Cuna
ynpyroctu. Cuna tpeHms"

Bubnnorteka LLOK

22

Cuna TAXKEeCTN 1 3aKOH BCEMUPHOTO TATOTEHMA.
YcKkopeHue ceobogHoro nageHusa

Bubanoreka LOK

23

Ypok-KoHpepeHuus "ABuKeHne Ten BOKpyr
rpaBUTaLMOHHOrO LLeHTpa (ConHeYHasa cuctema).
lanakTMkn"

24

PeweHune 3agay no teme "Cunia TAXKECTU M 3aKOH
BCEMUPHOrO TAroteHmns"

Bubanorteka LOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a

25

MepBas KOCMUYECKas CKOPOCTb. HeBecomocTb U
neperpysku

Bubanoreka LOK

26

PaBHOBecne maTepmanbHOM TOUYKN. ABCONOTHO TBEpPAOE
Teno. PaBHoBecue TBEPAOro Tesia € 3aKPEnNEHHOM OCbio
BpaleHuA. MomeHT cunbl. LLeHTp TaxecTn

Bubnanoreka LOK

27

PaBHOBecue maTepuanbHOM TOUKN. ABCONIOTHO TBEPAOE
Teno. PaBHoBecKe TBEPAOro Tena ¢ 3aKpenaéHHOM OCblo
BpalweHna. MomeHT cuibl. LleHTp TaXecTn

28

PeweHune 3agay no teme "MomeHT cubl. LleHTp TaxkecTtn"

Bubanoreka LOK

29

MoaroToBKa K KOHTPO/IbHOM paboTe no Teme
"MexaHunuecKkoe aBuxeHue. Bsaumopgeiicteme ten"

Bubanorteka LOK

30

KoHTposibHana paboTta no Teme "MexaHu4yeckoe
ABUXKeHue. Bsaumopeictene ten"

Bubanoreka LOK

31

Mmnynbc Tena. MMnynbc cunbl. 3aKOH COXpaHeHua
nmnynbca. Ynpyroe v Heynpyroe s3aumoaeincrame

bubnanorteka LLOK

32

PelweHune 3aga4 no teme "3aKoH coxpaHeHus nmnyabca"

Bubnanoreka LOK

33

YpoK-KoHdpepeHuus "PeakTMBHOE ABUXKEHME B NPUpPOAE U
TEeXHUKe"

34

MexaHunyeckan pa60Ta N MOLWWHOCTb

Bubanoreka LUOK

35

PaboTa cunbl TAXKECTU, CUNbl YNPYroCTn N CUIbl TPEHUA

Bubanoreka LUOK

36

NabopaTtopHas pabota «OnpeaeneHune paboTbl cUbI
TPEHWA NPU PAaBHOMEPHOM ABUMKEHUM TeNa No
rOPU30HTa/IbHOM NOBEPXHOCTUY



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c

37

CBA3b 3Heprum n paboTbl. MoTeHunanbHas aHeprus

38

KnHeTnyeckas HepruAa. Teopema 0 KMHETUYECKo
IHEpPrnmn

Bubanoreka LOK

39

3aKoH COXpPaHEeHUA SIHEPTNN B MEXaHUKeE

40

NlabopatopHasn paboTa «M3yyeHne 3aKoHa coxpaHeHus
3Heprumn»

bubnnorteka LLOK

41

KonebaTtenbHoe ABUMKEHME U €r0 XapPaKTEPUCTUKN

Bubnanoreka LOK

42

3aTyxatouwme KosnebaHua. BbiHyKAeHHble KonebaHus.
Pe3oHaHCc

Bubnanoreka LUOK

43

MaTemaTUYeCKUn U NPYKUHHBIN MaATHUKK

44

YpoK-uccnesoBaHme «3aBUCMMOCTb Nepuoga KonebaHui

OT XXEeCTKOCTU NPYXHNHbl N MacCCbl rpy3a»

Bubanoreka LUOK

45

MNpeBpaleHne sHeprum Npn MexaHUYeCcKmx KonebaHuax

46

NabopaTtopHas paboTa «OnpeaeneHune 4acToTbl U
nepnoaa KonebaHUin NPyXMHHOrO MaaTHUKa»

bubaunorteka LIOK

47

NabopaTopHana pabota «lposepKa HE3aBUCMMOCTH
nepuoaa KosebaHuit rpysa, NoABeWEHHOro K HUTK, OT
Macchbl rpysa»

Bubanorteka LOK

48

MexaHu4yeckune BosIHbl. CBOMCTBA MeXaHUYECKMX BOJIH.
Mpoao/ibHblE U NOMNepeyYHble BOJIHbI

bubnnorteka LLOK

49

YpoK-KoHdpepeHuns "MexaHnyeckue BosiHbl B TBEPLOM



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32

Tene. CeicMnyecKme BONHbI"

50

3ByK. PacnpocTpaHeHune n oTpaxkeHue 3ByKa

51

Ypok-uccnegosaHue "HabnogeHme 3aBUCUMOCTM BbICOTbI

3BYKa OT yacToTbl"

52

POMKOCTb 3BYKa M BbICOTa TOHA. AKYCTUYECKMIA pe30HaHC

53

YpoK-KoHpepeHLMaA "YNbTpa3ByK U MHPPaA3BYK B Npupoae

M TeXHUKe"

bubnnoreka LLOK

54

MoAroToBKa K KOHTPOJIbHOM paboTe nNo Teme "3aKOHblI
coxpaHeHus. MexaHu4yeckume KonebaHua 1 BoAHbI"

Bubnanoreka LUOK

55

KoHTposibHana paboTa no Teme "3aKOHbI COXpaHeHuUs.
MexaHuyeckme konebaHma 1 BoNHbI"

56

3!'IEKTpOMaI'HMTHOE none. 3neKTpOMaI'HMTHbIe BOJIHbI

bubaunorteka LIOK

57

CsoiicTBa 3NN1EKTPOMArHUTHbIX BOJTH

58

Ypok-koHpepeHuus "LLIKkana anekTpomMarH1MTHbIX BOJH.
Mcnonb3oBaHMe 3/1eKTPOMArHUTHbIX BOJIH [1/1A COTOBOM
cAsn"

Bubnnorteka UOK

59

Ypok-uccnegoBaHue "U3yyeHune cBOMUCTB
3/1eKTPOMarHUTHbIX BOJIH C MOMOLLbIO MOBUIBHOTO
TenedpoHa"

bubaunorteka LIOK

60

PelweHue 3a4a4y Ha onpeaeneHune 4acToTbl U ANMHbI
3N1eKTPOMarHUTHOM BOJIHbI



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca

61

3I'IEKTpOMaI'HMTHaFI npumpoaa CeBeTa. CKOpOCTb CcBeTa.
BonHoBble cBOICTBA CBETA

Bubanoreka LOK

62

NcToYHUKM cBeTa. MpAaMoanHenHoe pacnpocTpaHeHne
ceeTta. 3atmeHuna ConHua m JlyHbl

Bubnnorteka LLOK

63

3aKOH OTpaXeHuA ceeTa. 3epKana. PeweHune 3a4a4 Ha
NPUMEHEeHMe 3aKOHa OTPaXKEHMA CBETA

Bubanoreka LOK

64

HDEJ'IOMI'IEHME cBeTa. 3aKoH npenomneHnA CBeTa

Bubanoreka LUOK

65

MonHoe BHyTPEHHee oTpaskeHue ceeTa. Mcnosib3oBaHue
NOIHOrO BHYTPEHHEr0 OTPasKEHUA B ONTUYECKMX
cBeToBOAax

bubnnorteka LLOK

66

NabopaTtopHas paboTa "UccnenoBaHne 3aBUCMMOCTHM yrna
npesioMNeHns CBETOBOrO Jlyya OT Yr/a NageHus Ha

rpaHuue "Bo3ayx-cTeKkno

67

YpoK-KoHdpepeHuus "Mcnonb3oBaHne NOAHOMO
BHYTPEHHEro OTPaXKeHUA: CBETOBOAbI,
ONTUKOBONIOKOHHaA cBA3b"

68

JInH3bl. ONTMYEeckasa cmna ANH3bI

Bubanoreka LOK

69

MocTpoeHune nsobpaxkeHunii B IMH3aX

Bubanoreka LOK

70

NabopaTtopHas pabota "OnpegenerHnie GOKyCHOro
pacCTOAHUA M ONTUYECKOKN cUbl cobupatoLein NnH3b!"

Bubanoreka LOK

71

Ypok-KoHdpepeHuus "OnTnyeckne nMH30BbIe Npubopbl”

bubnnorteka LLOK

72

['nas Kak onTuyecKaa cmcrema. 3peHv1e

bubnnoreka LLOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0

73

Ypok-koHpepeHuus "dedeKkTbl 3peHuns. Kak coxpaHuTb
3peHune”

74

PasnoxeHune 6enoro ceeta B cnektp. OnbITbl HblOTOHA.
CnosKeHue crneKkTpasibHbIX LUBeToB. Jlucnepcus ceeta

Bubnnorteka LLOK

75

NabopaTtopHas paboTa "OnbITbl N0 pasnoxKeHuto 6enoro
CBETa B CMEKTP M BOCNPUATUIO LBETA NPEAMETOB NPU UX
HabnoaeHnn yepes uBeToBble GUAbLTPLI"

Bubanoreka LOK

76

YpoK-npakTukym "BonHOBblE CBOICTBA CBETA: AUCMEepCHs,
nHTepdepeHuma n andpakuma"

77

OnbITbl Pe3epdopaa n nnaHeTapHana mogeb aToma

Bubnanoreka LOK

78

Moctynatbl bopa. Moaenb atoma bopa

79

McnycKaHue 1 noraoweHmne cBeta aToMmom. KBaHTbl.
JInHeMnyaTble cnekTpbl

Bubanoreka LOK

80

YpoK-npakTukym "HabnogeHmne cnekTpos McnyckaHma"

Bubanoreka LUOK

81

PagnoakTMBHOCTb U €€ BUAbI

Bubanoreka UOK

82

CTpOEHVIe AdTOMHOTIO A4pa. HYKI'IOHHaFI moaenb

Bubanoreka LUOK

83

PagnoakTmsHble npespaweHna. M3otonsl

bubnnoreka LLOK

84

PeweHwue 3agau no teme: "PaaMoaKkTMBHbIE
npespaweHuns"

bubnnorteka LLOK

85

Mepuog nonypacnaga

86

YpoK-KoHpepeHUMA "PafM0aKTUBHbIE U3/TyYEHUA B

Bubnanoreka LOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c0f4c

npupoae, meguumnHe, TexHmke"

Flp,eprle peakunun. 3aKOHbI COXpaHEHWNA 3apAA0BOTro 1

87 --- Bubanoreka LLIOK
MacCcoBOro yncen

88 DHepruna cBA3N aTOMHbIX Agep. CBA3b Maccbl U SHeprum - bubanoteka LLOK

89 PeweHwne 3agay no teme "AgepHble peakumn” -—- -—-
Peakumn cuHTE3a M geneHuna agep. MCTOYHMKKU aHeprum

90 . - bubaunorteka LIOK
ConHua v 3Bé34

91 YpoK-KoHdepeHuus "AaepHan aHepreTuka. encrema
PaAMOaKTUBHBIX U31y4EHUIN HA KUBble OpPraHM3Mbl"
MoaroToBKa K KOHTPO/IbHOM paboTe no Teme

92 "In1eKTpoMarHMTHoe nose. dNeKTPOMarHUTHbIe BOJIHbI. - bubanoteka LLOK
KBaHTOBbIE AiIBNEHMA"

93 KoHTpo/ibHan paboTta no Teme "31eKTpoOMarHMTHOe none.
INeKTpPOMarHuTHble BOHbI. KBaHTOBbIE ABNEHNUA"
MosTOopeHune, 0606wWweHne. JlTabopaTopHbie paboTbl No

94 . . N - Bubnunoteka LIOK
Kypcy "B3aumogeicrteue Ten
MosTopeHue, 0b60bLeHMe. PelleHne pacyeTHbIX U

95 . N - Bubaunoreka LIOK
KauyeCcTBEHHbIX 33434 No Teme "Tennosble NPOLLECChI
MNoBTopeHune, 0606LLeHMe. PeleHne pacyeTHbIX 1

96 KayecTBeHHbIX 3a4a4 no teme "KM/ Tennosbix --- Bubanoteka LLOK
asuratenen"

97 MosTopeHue, 0606LeHMe. PelleHne pacyeTHbIX U BubanoTeka LIOK

KauyecTBeHHbIX 3a4a4 no teme "KM/ anekTpoycTaHOBOK"



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58

MosTopeHune, 0606LweHme. JlTabopaTopHbie paboTbl No

98 \ | 1 1 --- Bubaunoteka LIOK
Kypcy "CBeToBble AB/EHMUA
MoBTOpeHune, 0606LeHne. PaboTa c TeKCcTamu No Teme
99 . N 1 0 - Bubaunoteka LIOK
3aKOHbl COXpaHEHUA B MeXaHWNKe
MNoBTopeHune, ob6obLeHne. PaboTa ¢ TeKcTamu No Teme
100 . | 1 0 --- bubaunorteka LIOK
KonebaHuaA 1 BonHbI
MoBTOpeHue, 0606LeHne. PaboTa ¢ TeKCTamu No Teme
101 . \ 1 0 - Bubnunoteka LIOK
CseToBble ABNEHUA
102 MoBTOpeHune, 0606LeHne. PaboTa c TeKCcTamu No Teme 1 0
"KBaHTOBasA M saepHasa ¢pm3mka"
OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 102 27 -—-



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

NMPOBEPAEMbIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA OCHOBHOWM OBPA30BATE/IbHOM MPOTPAMMDbI
OCHOBHOI'O OBLLEIO OBPA3OBAHNA

7 KNACC

Kog,
npoBepaAemoro
pesyabTaTta

MpoBepsiemble NpeaMeTHbIe pe3y/ibTaTbl 0OCBOEHMA OCHOBHOM 06pa3oBaTe/lbHOM
nporpammbl OCHOBHOTO 06LLero 06pa3oBaHuA

1.1

Mcnonb3oBaTb N3y4YeHHbIE€ NOHATUA

1.2

Pa3ninyaTb ABNEHUA NO ONMUCAHUIO UX XaPaKTEPHbIX CBOWCTB M Ha OCHOBE OonbITOB,
AEMOHCTPUPYHOWNUX AaHHOE d)VI3MLIeCKOE ABneHne

1.3

pacno3HaBaTb NPOABAEHWNE U3YUYEHHbIX PUINYECKUX ABNIEHNIN B OKPYKalOLLEM MUPE, B
TOM Yncne GU3NYECKNe ABIEHUS B MPUPOLE, NPU STOM NEPEBOANTb NPAKTUYECKYIO
3a4a4y B y4ebHylo, BblAENATb CYLLECTBEHHbIE CBOMCTBA (MpU3HaKK) pU3nYecKmx
ABJIEHUI

1.4

OMUCbIBATb M3yYEeHHbIE CBOMCTBA Tesl U GU3NYECKUE ABIEHUS, UCNOJb3yA dU3nYeckune
BE/IMYUHBI, NPU ONUCAHUUN NPABUIBHO TPAKTOBaTb QU3UUYECKMIA CMbIC MCMNO/b3YyEMbIX
BE/INYUNH, UX 0O603HAYEHUA U eANHULBI GU3NYECKUX BESIMYUH, HAaXOaUTb GOPMYbl,
CBA3bIBaOLWME AAHHYIO PUINYECKYIO BEIMYMHY C APYTUMU BEANYMHAMM, CTPOUTD
rpaduKM U3y4eHHbIX 3aBUCUMOCTEN GU3UYECKMX BENUYNH

1.5

XapaKTepn3oBaTb CBOWCTBA TEen, ¢M3M‘~IGCKVIE ABNEHNA N NpoLecChbl, UCNO/b3yA
NU3y4YeHHbl€ 3aKOHbI, MPN 3TOM OaBaTb C/1I0BECHYIO d)opmynMpOBKy 3aKOHa "
3aNnCbiBaTb €ro MaTeMmaTnyecCkoe BblpakeHune

1.6

06BbACHATL PU3MNUYECKME ABEHMUA, MPOLLECCHI U CBOMCTBA TE/, B TOM YNC/IE U B
KOHTEKCTEe CUTYyaLMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BblfABAATb MPUYMHHO-
CNeAcTBEHHbIE CBA3M, CTPOUTbL 06bsAICHEHME N3 1 — 2 NOTMYECKMX LLIAroB ¢ onopon Ha 1
— 2 N3yYeHHbIX CBOMCTBA PU3NYECKUX ABJIEHWNM, PU3UYECKMX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pelaTb pacyéTHble 3agaum B 1 — 2 AelCTBMA, UCMNONb3YA 3aKOHbI U GOpMYybl,
cBA3bIBaloWMe pU3NYECKMe BeINYMHbI: Ha OCHOBE aHa/In3a YCA0BMA 3a4a4M
3anucbiBaTb KpaTKoe YCN0BUE, NOACTaBAATb GU3NYECKME BEMYUHDBI B POpMYbl U
NPoOBOANTb PAcY€Tbl, HAXOAUTb CNPABOYHbIE AaHHble, He0bXxoaMMble ANA pelleHus
33434, OLEHMBATb PEAMCTUYHOCTb NOYY4EeHHOM GU3NYECKOIN BENNUYMNHDI

1.8

pacno3HaBaTb NPob6aembl, KOTOPbIE MOXKHO PELNTL NPU NOMOLLM GU3UYECKMX
MEeTOZ,08B, B ONWCAHWUM UCCNeA0BaHUA BbIAENATb NPOBEPAEMOE NPeano/oxKeH e
(rvnoTesy), pa3nnyaTb U MHTEPMNPETUPOBATL MOAYYEHHbIA Pe3ybTaT, HaXoAMTb
OLWMBKM B X04e OnbiTa, AenaTb BbIBOAbI NO €ro pesyabTaTam

1.9

NPOBOAUTb OMbITbl MO HabAOAEHUIO GUBNYECKUX ABNEHUIA UNU GU3MYECKUX CBONCTB
Ten: popmynnpoBaTb NpoBepAaemMble NPeanoNoXKeHNA, COOUPaTb YCTAaHOBKY U3
npeanoxeHHoro obopyaoBaHuMsA, 3aNUCbIBaTb X04, ONbITa U GOPMYANPOBATL BbIBOAbI

1.10

BbIMNO/THATb NPAMble U3MepeHNA C UCNOJIb30BaHNEM aHA/IOTOBbIX U Ll,Md)pOBbIX




nNpubopoB, 3aNnCbiBaTb NOKa3aHWs NPUOOPOB C y4ETOM 3a4aHHOM abCoONOTHOM
NorpeLwwHoOCTN U3MepeHUit

1.11

NPOBOAMWTb UCCNEA0BAHNE 3aBUCUMOCTU OOHOW GU3UYECKOW BEMYMHBI OT APYroit C
MCMO/Ib30BaHWEM MPAMbIX U3MEPEHMIA, Y4aCTBOBATb B MAaHMPOBAHUKN yyebHOro
nccnenoBaHuA, cobupaTb YCTaHOBKY M BbIMOAHATL U3MEPEHUSA, Cneays
npeasoXeHHOMY naaHy, UKCMPOBaTb Pe3yibTaTbl NONYYEHHOW 3aBUCUMMOCTH
bU3NYECKNX BEIMYMH B BUAE NPEA/IOXKEHHbIX TabauL, 1 rpaduKoB, AenaTb BbIBOAbI MO
pesy/nbTaTam uUcciea0BaHuUs

1.12

NPOBOAMUTb KOCBEHHbIE U3MEPEHUA GUINYECKUX BENNUUNH, CeayA NPeasoKeHHON
WMHCTPYKLMU: NPU BbINOJHEHUN U3MEPEHUI COBMPATb IKCNEPUMEHTAIbHYIO YCTaHOBKY
W BbIYUCNATL 3HAYEHWNE NCKOMO BEIUYMHDI

1.13

cobntofaTh NpaBuaa TEXHUKKM 6e3onacHoCcTM npu paboTe ¢ 1abopaTopHbIM
obopyaoBaHMem

1.14

YKasblBaTb NPUHLMMbI SEACTBUA NPUBOPOB Y TEXHUYECKUX YCTPOIACTB,
XapaKTepusoBaTb NPUHLUMUMbI AENCTBMA U3YYEeHHbIX NPUBOPOB 1 TEXHUYECKUX
YCTPOMCTB C MOMOLLLbIO UX OMUCAHWA, UCMOb3YA 3HAHWUA O CBOMCTBAX PU3MUECKUX
ABMIEHNI U HeobxoaMMble PU3MYECKME 3aKOHbI U 3AKOHOMEPHOCTH

1.15

npuUBOAUTL NPUMeEpPbI (HaXoAUTb MHPOPMALMIO O NPUMEPAX) NPAKTUYECKOTO
MCNOJIb30BaHNA GU3NYECKUX 3HAHWNI B NOBCEAHEBHOM XM3HUN AnA obecrnedyeHus
6e3onacHOCTM Npu 0bpaLLeHnm c Npubopamm 1 TEXHUYECKMMU YCTPOMUCTBAMMU,
COXpaHeHMA 340P0BbA N cOBMOAEHNA HOPM 3KOJIOTMYECKOro NnoBeAeHuA B
OKpyXKatoLlien cpege

1.16

OCYLLECTBAATb OTOOP UCTOYHMKOB MHDOPMALMK B CETU MHTEPHET B COOTBETCTBUM C
3a/laHHbIM MOMCKOBbLIM 3aNPOCOM, Ha OCHOBE MMEIOLLMXCA 3HAHWUIA U NMYTEM
CpaBHEHUA Pa3INYHbIX UCTOYHMKOB BblAeNATb MHOPMaLNIO, KOTOPas ABNAETCA
NPOTUBOPEYMUBON NN MOKET BbITb HEAOCTOBEPHOM

1.17

MCNO/Ib30BaTb MPM BbINOSHEHUM YHebHbIX 334aHUI HAYYHONONYAAPHYIO ANTEPATYPY
dU3MYECKOro coaeprKaHus, CNpaBoYHble MaTepuanbl, pecypcbl cetu MHTepHerT,
BAAAETb MPUEMAMM KOHCNEKTUPOBAHNA TeKCTa, NpeobpasosaHusa nHGopmaunm us
O4HOW 3HAKOBOW CUCTEMbI B APYryto

1.18

Co34aBaTb COOCTBEHHbIE KPaTKMEe MUCbMEHHbIE U YCTHble CO0bLLLEeHUA Ha ocHoBe 2 — 3
WCTOYHUKOB MHPOPMaLMM GU3NYECKOTO COAEPKaHMA, B TOM Yncae nybanyHo genatb
KpaTKue coobLieHnn 0 pesysibTaTax MPOEKTOB MAKN YYebHbIX MCCNeA0BaHNI, MPU 3TOM
rPAaMOTHO MCMNONb30BaTb U3yYEHHbIV MOHATUIHBIM annapaT Kypca GUsKKY,
COMPOBOXKAATb BbICTYN/EHUE Npe3eHTaumei

1.19

npwv BbiINONTIHEHUN y‘-leﬁHbIX NPOEKTOB U MCC/'IELI,OBaHMﬁ pacnpenenaTtb obAsaHHOCTU B
rpynne B COOTBETCTBUU C NOCTaBNEHHbIMU 3a4a4aMU, CeaNTb 3a BbIMO/IHEHNEM
nnaaHa AeﬁCTBMVI, aA4EKBATHO OLEHUBATb COBCTBEHHbIN BK/1a4 B AEATENbHOCTb rpynnbl,
BbICTPanBaTb KOMMYHUKAaTUBHOE B3aMMOLI,EVICTBMe, Y4nUTbiBaA MHEHUNE OKPYXKakoLWnx




8 KNTACC

Kog
npoBepaemoro
pe3synbTaTta

MpoBepsemble NpegMeTHble pe3ynbTaTbl 0OCBOEHMUA OCHOBHOM 06pa3oBaTe/IbHOM
nporpammbl OCHOBHOrO 06Liero o6pasoBaHua

11

MCNOoNb30BaTb MOHATUA

1.2

Pa31nd4aTb ABNEHUNA NO OMUCAHUIO UX XaPaKTEePHbIX CBOWCTB U Ha OCHOBE OonbITOB,
AEMOHCTPUPYHOLWKUX AaHHOE ¢M3VI‘-I€CKO€ ABneHune

13

pacno3HaBaTb NPOSABAEHNE U3YYEHHbIX PUINYECKMX BJIEHNIN B OKPYKAlOLWeEM MUpE, B
TOM uYncne p13nMyeckmne ABAEHNA B NPUPoAE, MPU STOM NepeBoaUTb NPAKTUYECKYIO
3a4a4y B y4ebHyI0, BblAENATb CYLLLECTBEHHbIE CBOMCTBA (MpU3HaKK) pUsnyeckmx
ABNIEHUM

1.4

ONUCbIBATb U3yYEHHble CBOMCTBA TeN U GU3MYECKME ABNEHUA, UCNONb3YA GU3NYECKMNe
BE/IMYUNHBI, MPU ONMUCAHUU MPABUIbHO TPAKTOBATb GU3UYECKMIA CMbICA MCMO/b3YEMbIX
BE/IMYMH, 0603HaAYEHUA U eanHULBI GU3MYECKUX BESIUYUH, HAaXO4NUTb GOPMYbl,
CBA3bIBAOWME AAHHYIO QU3MYECKYIO BENUUYMNHY C APYTMMU BEANYUHAMM, CTPOUTD
rpaduKM N3y4yeHHbIX 3aBUCMMOCTEN GU3NYECKUX BEUUYUH

1.5

XapaKTepusoBaTb CBOWCTBA Tes, GU3MYECcKne ABAEHUA 1 NPOLLECCHI, UCMO/b3yA
M3yYeHHble 3aKOHbI, NPU 3TOM A,aBaTb CIOBECHYHO GOPMYIMPOBKY 3aKOHa U
3anucbiBaTb €r0 MaTeEMaTUYECKOE BbiparkeHue

1.6

06bACHATL PU3MYECKME NPOLECCHI M CBOMCTBA TEJ, B TOM YNC/IE U B KOHTEKCTE
CUTYaLM NPAKTUKO-OPUEHTMPOBAHHOIO XapaKTepa: BbIABAATb NPUYNHHO-
CneAcTBEHHbIE CBA3M, CTPOUTbL 06 bACHEHME U3 1 — 2 NOTMYECKUX LLAroB ¢ MomoLbio 1
— 2 U3y4YeHHbIX CBOMCTBA GU3NYECKUX ABNEHWNIN, GU3NYECKMX 3aKOHA UK
3aKOHOMEpPHOCTH

1.7

pelaTb pacyéTHble 3a4a4n B 2 — 3 AeCTBMA, UCNO/b3YA 3aKOHbI U GOpPMY b,
cBA3blBatowme GU3NYECKNE BENYNHDI: HA OCHOBE aHaNM3a YC0BUA 334a4M
3anuncbiBaTb KPATKOE YC/0BUE, BbIABAATb HEAOCTATOK AaHHbIX A5 PelleHns 3a4a4m,
BbIOMPATb 3aKOHbI M GOPMYbl, HEOOXOAMMbIE AN €€ peLleHns, MPOBOAMUTbL PACYETHI
M CpaBHMBATb NOy4YeHHOe 3HaYeHne pU3NYeCcKo BEIMYMHDBI C U3BECTHBIMU AaHHbIMM

1.8

pacno3HaBaTb NPobaembl, KOTOPble MOXHO PeLlnTb NPU MOMOLLM GUINYECKUX
METO/08B, MCNOJIb3yA ONMcaHWe UCCNea0BaHMA, BbIAENATb NPoBepAeMoe
NnpeAnonoMKeHue, OLEeHNBaTb NPaBUAbHOCTb NOPAAKa NPoBeAeHNA NccneaoBaHus,
Oenatb BbIBOAb!

1.9

NpPoBOAMUTb ONbITbl NO HABAOAEHUIO PUINYECKUX ABNEHUIN AU GUINYECKUX CBOICTB
Ten: popmynnMpoBaTh NpoBepAemMble NPeanosioXeHns, cobupaTb YCTaHOBKY U3
npeanoxeHHoro obopyaoBaHMaA, ONUCbIBaTb X04 ONbiTa U GOPMYANPOBaTb BbIBOADI

1.10

BbINO/IHATL MPAMbIE U3MEPEHWUA C UCMOb30BaHMEM aHAIOTOBbIX MPUHOPOB U
AaTYNKOB GU3NYECKUX BEIMUMH, CPAaBHMBATb Pe3yNbTaTbl U3MEPEHUI C YH4ETOM
3a4aHHOM abCoONOTHOM NOrPEeLIHOCTH




1.11

NpoBOAMUTb UCCNeA0BaHUE 3aBUCUMOCTM 04HOMN GU3MYECKOIN BENIMYNHBI OT APYrov C
MCMNONb30BaHNEM MPAMbIX MU3MEPEHUIA: NAaHMPOBaTb UCCneaoBaHMe, cobupaTh
YCTaHOBKY W BbINONHATbL U3MEPEHUA, Cieaya NpeanoKeHHOMY naaHy, GUKCUPoBaTh
pe3ynbTaTbl NOAYYEHHOW 3aBUCUMOCTU B BUAE Tabauu, U rpadMKos, AenaTb BbIBOAbI
no pesynbtaTamM Uccien0BaHUA

1.12

NPOBOAUTb KOCBEHHbIE U3MEPEHMA GUBNYECKUX BENNYMH: NNAHUPOBATb U3MEPEHUS,
cobupaTb 3KCNEPUMEHTA/IbHYIO YCTAHOBKY, ceaya NpeasoXKeHHON UHCTPYKLUMN, U
BbIYUCNATb 3HAYEHNE BE/IMUNHDI

1.13

cobnoaaTb NpaBuaa TEXHMKM 6e30NacHOCTM Npu paboTe ¢ nabopaTopHbIM
obopyaoBaHnem

1.14

XapaKTepu3osaTb NPUHLUMMbI AENCTBUA U3YYEHHbIX NPUBOPOB U TEXHNUYECKUX
YCTPOWCTB C ONOPOI Ha UX ONUCAHWA, UCMO/b3YA 3HAHUA O CBOMCTBAX GUIUUYECKMNX
ABAEHUI U HeobxoaMMble dU3MYEeCcKMe 3aKOHOMEPHOCTHU

1.15

Pacno3HaBaTb NPOCTble TEXHNYECKNE YCTpOl\/’lCTBa N USMepUTenbHblE I'IpM60pr no
cXxemam U cXxemMaTUdHbIM PUCYHKaAM, COCTaB1ATb CXeMbl 3/1EKTPUYECKUNX u,eneﬁ C
nocnenoBaTteNibHbIM U NapannenbHbiM COegUHEHUEM INEMEHTOB, pa3ainvyand yC/10BHbIe
0603Ha4YeHUss aneMeHToB INEKTPUNYECKUxX u,eneﬁ

1.16

npuUBOAUTL NPUMeEpPbI (HaXoAUTb MHPOPMALMIO O NPUMEPAX) NPAKTUYECKOTO
MCNOJIb30BaHNA GU3NYECKUX 3HAHWNI B NOBCEAHEBHOM XM3HUN AnA obecrnedyeHus
6e3onacHOCTM Npu 0bpaLLeHnm c Npubopamm 1 TEXHUYECKMMU YCTPOMUCTBAMMU,
COXpaHeHMA 340P0BbA N cOBMOAEHNA HOPM 3KOJIOTMYECKOro NnoBeAeHuA B
OKpyXKatoLlien cpege

1.17

OCYLLECTBAATb NOUCK MHDOPMALIMU GU3NMYECKOro coaepKaHma B ceTn VIHTepHeT, Ha
OCHOBE MMEIOLLMXCA 3HAHWUIA U NYTEM CpaBHEHUA AOMONHUTENbHbIX UCTOYHMKOB
BblAENATb MHPOPMALINIO, KOTOPaA ABAAETCA NPOTUBOPEUMBON UAN MOKET BbiTh
HeAo0CTOBEPHOM

1.18

MCNOJ/Ib30BaTb MPM BbINOSHEHWUM YHeBHbIX 334aHNI HAYYHO-MONYAAPHYIO ITepaTypy
dU3MYECKOro coaeprKaHus, CNpaBoYHble MaTepuanbl, pecypcbl ceTu MHTepHeT;
BAAAETb MPUEMAMM KOHCNEKTUPOBAHNA TeKCTa, NpeobpasosaHusa nHGopmaunm us
O4HOW 3HAKOBOW CUCTEMbI B APYryto

1.19

€034aBaTb COBCTBEHHbIE MMCbMEHHbIE U KPaTKME YCTHble CO0bLLeHNsA, 0606Lan
MHPOPMaLMIO U3 HECKOIbKMX UCTOYHMKOB GU3NYECKOTO COAEPKaHMA, B TOM Yncie
ny6/MYHO NPeaCTaBAATb Pe3y/ibTaTbl NPOEKTHOMN UM UCCNEA0BaATE/IbCKOM
AeATeNbHOCTH, MPU 3TOM rPaMOTHO MCMO/b30BaTb M3YYeHHbIN NOHATUIHLIM annapaT
Kypca ¢U3MKK, CONPOBOKAATL BbICTYNEHWE Npe3eHTaumnen

1.20

Npw BbINOAHEHUM y4ebHbIX MPOEKTOB U UCCAeAoBaHUIA GUINHECKUX NPOLLECCOB
pacnpeaenatb 06A3aHHOCTM B rpynne B COOTBETCTBMM C MOCTaB/AEHHbIMM 3343a4amu,
CneauTb 3a BbINONHEHMEM N1aHa AeNCTBUI U KOPPEKTMPOBAaTb ero, aAekBaTHO
oLeHMBaTb COBCTBEHHbIN BKAaA, B A€ATENbHOCTb FPYMMbl, BbICTPanBaTh
KOMMYHMKaTMBHOE B3aMMOAEeNCTBME, NPOAB/AA FOTOBHOCTb paspellaTb KOH(IMKTbI




9 KNACC

Kog
npoBepaemoro
pesynbTaTta

MpoBepsaembie NpegMeTHble pe3yabTaTbl 0CBOEHUS OCHOBHOW 06pa30BaTe/ibHOM
nporpammbl OCHOBHOMO 06LLero obpasoBaHua

11

MCNonb30BaTb N3y4yeHHble NOHATUA

1.2

Pa3nnyaTb ABIEHNA NO ONMUCAHUIO UX XapPaKTEPHbIX CBOWCTB M Ha OCHOBE onbITOB,
AEMOHCTPUPYHOLWKUX AaHHOE ¢M3VI‘-I€CKO€ ABneHune

13

pacno3HaBaTb NPOSABAEHNE U3YUYEHHbIX PUINYECKMX ABJIEHNIN B OKPYKAIOLWEM MUpE, B
TOM uncne p13nMYeckne ABAEHNA B NPUPoAe, MPU STOM NepeBoaUTb NPAKTUYECKYIO
3a4a4y B y4ebHyI0, BblAENATb CYLLLECTBEHHbIE CBOMCTBA (MpU3HaKK) pU3nYecKmx
ABNIEHWNM

14

OMMCbIBATb M3yUYEHHbIEe CBOMCTBA TeN U GU3NYECKUE ABNEHUSA, UCNONb3yA GU3UYECKUE
BE/IMYMHbI, NPU ONUCAHUU NPABUIbHO TPAKTOBaTb GUINYECKUIA CMbICA UCMO/Ib3YEMbIX
BE/IMYMH, 0603HaAYEHUSA U eauHULBI GU3MUYECKUX BESIMUYUH, HAaXO4NUTb GOPMYbl,
CBA3bIBalOWME AAaHHYIO GUINYECKYIO BEIMUMHY C APYTUMU BEANYMHAMM, CTPOUTD
rpadurKn N3y4yeHHbIX 3aBUCUMOCTEN PU3UYECKMX BETUYUH

1.5

XapaKTepnsoBaTb CBOMCTBA Ten, d)wsmqecr(me AB/1IeHNA U NpouUecCCbl, UCNONb3yA
N3y4YEHHbIE 3aKOHbI, MPN 3TOM OaBaTb C/1I0OBECHYIO d)OpMYJ'II/IpOBKy 3aKOHa "
3aMUCbiBATb €ro MaTemaTn4eCKoe BblpakeHne

1.6

06bACHATL PU3MYECKME NPOLECCHI M CBOMCTBA TEJ, B TOM YNC/IE U B KOHTEKCTE
CUTYaLM NPAKTUKO-OPUEHTMPOBAHHOIO XapaKTepa: BbIABAATb NPUYNHHO-
CneACcTBEHHbIE CBA3M, CTPOUTbL 06bACHEHME M3 2 — 3 NOTMYECKUX LLIAroB C MOMOLLbIO 2
— 3 U3y4yeHHbIX CBOMCTBA GU3NYECKUX ABEHWNI, GU3UYECKMX 3aKOHA UK
3aKOHOMEpPHOCTH

1.7

pellaTb pacyéTHble 3aaa4uM (onupatowmecs Ha cuctemy U3 2 — 3 ypaBHeHMui),
MCNO/b3yA 3aKOHbI U GOpMy/ibl, CBA3bIBatOLWME U3NYECKUE BEIMUNHDBI: HQ OCHOBE
aHa/IM3a yCN0BMA 3a[a4M 3aNMCbiBaTb KPaTKOE YCN0BUE, BbISIBAATb HEAOCTaloWMe Unm
M36bITOYHbIE AaHHbIe, BbIOMPaTb 3aKOHbI U GOpPMY/bl, HEObX0ANMbIE A8 pelleHuns,
NPOBOANTb PACYETbl N OLEHMBATb PEASIMCTUYHOCTb MNOIYYEHHOIO 3HAYEHMUA
¢du13MYecKon BEANYMHDI

1.8

pacno3HaBaTb NPobaembl, KOTOPblE MOXHO PELIUTb NPU MOMOLLM PUINYECKUX
MeTOoA0B, UCNO/b3YA ONMcaHWe UCCNeAoBaHWA, BblAeNATb NpoBepAemoe
npeanonoMKeHune, oLeHNBaTh NPaBUAbLHOCTb NOPAAKa NPOBeAeHNA NCCaeaoBaHus,
Aenatb BbIBOAbl, UHTEPNPETUPOBATb Pe3y/bTaTbl HAbAOAEHWIA U OMbITOB

1.9

NPOBOAUTb OMbITbl MO HabAOAEHUIO GUBNYECKUX ABNEHUIA UNU GU3MYECKUX CBONCTB
TeN: CaMoCToATENbHO COBMPaTb YCTAaHOBKY U3 M3ObITOYHOro Habopa 060pya0BaHUS,
ONUCbIBATb X04, OMbITA U €ro pesyabTaTtbl, POPMYANPOBATL BbIBOAbI




1.10

NpoBoAMUTb NPU HEOBXOAMMOCTU CEPUI0 NPAMbIX U3MEPEHUI, onpeaenan cpegHee
3HayeHue namepsaemoit BeandunHbl (GokycHoe paccToaHne cobuparoLLein NMH3bI),
060CcHOBbIBaTb BbIBOP cnocoba nsmepeHus (MsmeputensHoro npmbopa)

1.11

NpPOBOAMTb MCCNEA0BaHNE 3aBUCUMOCTEN GU3NYECKMX BEIMUYMH C UCMO/Ib30BaHNEM
NPAMbIX U3MEPEHUIA: N1AaHNPOBATb UCCNeA0BaHME, CAMOCTOATE/IbHO cObUpaThb
YCTaHOBKY, PUKCMPOBATb pe3yabTaTbl MOAYYEHHON 3aBUCUMOCTU GU3NYECKMX BEANUNH
B Buae Tabanum rpadunKoB, Aenatb BbIBOAbI MO pe3y/bTaTam UcCie40BaHMA

1.12

NPOBOAMTb KOCBEHHbIE U3MEPEHUA GU3NYECKMX BEJINUYMNH: NIaHUPOBATL U3MEPEHUSA,
cobMpaTh IKCNEPUMEHTA/IbHYIO YCTAHOBKY U BbIMONHATL U3SMEPEHWUSA, Ceayn
NpeasoXeHHON MHCTPYKLUMK, BbIYUCAATb 3HaYEHME BeIMUYMHBI M aHaIM3MpPoBaThb
NoJlyYeHHble pPe3ynbTaTbl C yYETOM 3aaHHOM MOTPELIHOCTU U3MEPEHNIA

1.13

cobntofaTh NpaBuaa TEXHUKKM 6e3onacHoCcTM npu paboTe ¢ 1abopaTopHbIM
obopyaoBaHMem

1.14

pa3nnyaTb OCHOBHbIE NPU3HAKU U3YyYEeHHbIX PUINYECKUX MoaeNelt: MaTepuanbHas
TO4YKa, abCoONOTHO TBEPAOE TEeNO, TOYEUHbIN UCTOYHUK CBETA, Iy4, TOHKAsA IMH3a,
niaHeTapHan MOAE/Ib aTOMa, HYK/IOHHasA Moge/lb aTOMHOro f4pa

1.15

XapaKTepmn3oBaTb NPUHLMMbI AENCTBUA U3YYEHHbIX NPUOOPOB U TEXHUYECKNX
YCTPOWCTB C ONOPOI Ha UX ONMCAHMA, UCMONb3YA 3HAHMA O CBOMCTBAX GU3UUYECKNX
ABJIEHUIM N HeobxoaMmble pU3MYEeCcKMe 3aKOHOMEPHOCTHU

1.16

MCNONb30BaTb CXeMbl N CXeMaTUYHble PUCYHKN N3YYEHHbIX TeEXHUYEeCKUX yCTpOVICTB,
N3MepUTeNbHbIX MPUBOPOB U TEXHONOTMUYECKUX NPOLLECCOB NPU peLlleHumn y4ebHo-
npaKTUYeCKMX 3a4a4, ONTUYECKME CXEMbI AN MOCTPOEHUA U306paXKeHMI B N0CKOM
3epKane n cobupatouleit anH3e

1.17

npuBOAMTL NPUMeEpPbI (HaXo4UTb MHGOPMALMIO O MPUMEPAX) NPAKTUYECKOTO
NCNONb30BaHUA PUINYECKMX 3HAHWUI B MOBCEAHEBHOM *KM3HU ana obecnevyeHuns
6e3onacHOCTU Npu obpalLeHnm ¢ npubopamm U TEXHUYECKMMU YCTPOIMCTBAMM,
COXpaHeHWA 340PpOBbA N COHBAOAEHNA HOPM SKONOTUYECKOTO NOBEAEHUA B
OKpYy)KatoLLel cpese

1.18

OCYLLECTBAATb MOMCK MHPOPMALMKN GU3MYECKOTO CoaepKaHNA B ceT NHTepHeT,
camocToaTesIbHO GOPMYANPYs MOMCKOBbBIN 3aMpPOC, HAXOANUTb NYTU onpeaeeHuns
[0CTOBEPHOCTU NOYYEHHOW MHOOPMALMUN Ha OCHOBE MMEIOLLIUXCA 3HAHUI U
AO0MNOIHUTENBHBIX UCTOYHUKOB

1.19

MCNO/b30BaTb MPU BbINOJHEHWUM Y4ebHbIX 334aHNI HAYYHO-MONYAAPHYIO MTepaTypy
bU3MYeCcKoro coaepraHus, CnpaBoYHble MaTepuanbl, pecypcbl cetn MHTepHeT;
BNAAETb MPUEMAMM KOHCMEKTUPOBAHUA TEKCTA, Npeobpa3oBaHus nHGopmaunm us
04HOW 3HAKOBOW CUCTEMbI B APYryt0

1.20

co34aBaTb COOCTBEHHbIE MMCbMEHHbIE U YCTHblE COOOLWEHNA Ha OCHOBe MHOPMaLMK
N3 HECKOJIbKMX UCTOYHNKOB GU3MYECKOTO COAEPKAHUA, NyBANYHO NpeacTaBATb
pe3ynbTaTbl NPOEKTHOMN UM UCCNEA0BATENbCKOM AATE/IbHOCTU, MPU STOM IPAaMOTHO
MCNO/1b30BaTb U3YYEHHbI NOHATUMHbBIM annapaT n3y4aemoro pasgena GUsmnkm u




COMpPOBOXKAATb BbICTYN/IEHNE Npe3eHTaLmel ¢ y4EToM 0cobeHHOCTelN ayanTopum
CBEPCTHUKOB

1.21

Npw BbINOAHEHUM y4ebHbIX MPOEKTOB U UcCAeAoBaHUIA GU3NUECKUX NPOLLECCOB
pacnpeaenatb 06A3aHHOCTU B rpynne B COOTBETCTBMM C MOCTaB/IEHHbIMM 3a4a4amMu,
CneAuTb 3a BbINONHEHMEM N1aHa AeNCTBUI U KOPPEKTMPOBATb ero, aekBaTHO
oLeHMBaTb COBCTBEHHbIN BKAaA, B AeATENbHOCTb FPYMMbl, BbICTPanBaTh
KOMMYHMKaTMBHOE B3aMMOAEeNCTBME, NPOAB/AA FOTOBHOCTb paspeLlaTb KOH(IMUKTbI




MPOBEPAEMBbIE 9/IEMEHTbI COOEPXKAHNA

7 KNACC
Kog
Kog anemeHTa MpoBepsemble 3/1eMEHTbI COAEPKAHUA
pasgena
®U3NKA U EE POJIb B MO3HAHUU OKPYKAIOLLETO MUPA
®dun3nKa — HayKa o npupoae. AsneHna npmpoabl. PUsnMyeckme sBneHUA:
1.1 MexXaHMYeCcKne, Ten0Bble, SNEKTPUYECKME, MAarHUTHblE, CBETOBbIE,
3BYKOBbIE
dusnyeckmne BennYmHbl. MiamepeHne GU3NUYECKUX BENUYMH.
1.2 dusnyeckne npmnbopsl. MNorpelwHocTb UsMmepeHnin. MexayHapoaHas
cucTema eauHuL,
EcTecTBEHHOHAYYHbI MeTog, NO3HaHMA: HabatoaeHWe, NOCTAHOBKA
1.3 Hay4YHOro BOMPOCa, BblABMXKEHNE TMNOTES, SKCNEPUMEHT NO NPOBEPKE
1 rmnotes, ob6bAcHeHUe HabaAaemMoro sBaeHus
1.4 OnucaHune pM3nYECKMX ABNIEHUI C MOMOLLBIO Moaenei
MpakTnyeckune paboTbl:
MN3mepeHune paccToAHUN.
15 N3mepeHne 06bEMA HKUAKOCTU N TBEPAOrO Tena.
OnpeaeneHne pasmepoB MasibixX Te.
N3mepeHune TemnepaTypbl NP NOMOLLM KUAKOCTHOFO TEPMOMETPA U
OATYNKa TemnepaTypbl
MEPBOHAYA/NbHbLIE CBEAEHWA O CTPOEHUWU BELLLECTBA
)1 CTpoeHue BeLecTBa: aTOMbl U MONEKY/IbI, X padmepbl. OnbITbl,
' [A0Ka3blBatolMe ANCKPETHOE CTPOEHME BELLECTBA
92 [BuxKeHune yactuy, Bewectsa. CBA3b CKOPOCTU ABUMKEHMA YaCTUL, C
’ TemnepaTtypoii. bpoyHoBcKkoe asukeHue, audodysna
5 2.3 B3anmogencTeme Yactum, BeLLecTBa: NPUTAKEHNE U OTTaZIKUBaHME
ArperaTHble COCTOAHMS BELWLECTBA: CTPOEHME rasos, KUAKOCTEN U
24 TBEPAbIX (KPUCTANNMYECKNX) TeN. B3anMMOCBS3b MeXKay CBOMCTBaMM
' BELLECTB B Pa3HbIX arperaTtHbIX COCTOAHMAX U UX aTOMHO-
MOJIEKYNAPHBIM CTPOEHMEM
2.5 OcobeHHOCTU arperaTHbIX COCTOAHWUI BOAbI
2.6 MpakTnyeckune paboTbl:




OueHKa AnameTpa aToMma MeTo40M PAA0B (C UCnosb3oBaHWEM
doTorpadui).

OnbITbl NO Ha6}1IOLI,EHVIIO TEN0BOro paclnpeHnNA rasos.

OnbITbl N0 0BHAPYKEHWNIO A4eMNCTBUA CUA MONEKYNAPHOMO NPUTANKEHNA

OBUMKEHWUE N B3AMMOAENCTBUE TEN

3.1

MexaHunyeckoe AueHne. PaBHoMepHOe 1 HepaBHOMEpPHOoe
OBUXeHne

3.2

CkopocTtb. CpeaHAA CKOPOCTb NPU HEPABHOMEPHOM ABUMXKEHUN. PacyéT
NyTU U BPEMEHU ABUKEHUA

3.3

AiBneHne nHepumnmn. 3aKoH nHepunKn. B3anmoaenctemne ten Kak
NPUYNHA N3MEHEHUA CKOPOCTU ABMKeHMA Ten. Macca Kak mepa
MHEPTHOCTU Tena

3.4

MnoTHoCTb Belectsa. CBA3b NJIOTHOCTM C KOIMYECTBOM MOJIEKY/ B
eanHULEe 06bEéma BelllecTBa

3.5

Cuna Kak xapaKTepucTnka B3anmoaencTena Ten

3.6

Cwna ynpyroctu v 3akoH MNyka. MamepeHune cnibl ¢ NOMOLLbLO
AVHamoMeTpa

3.7

ABneHne TAroTeHnA U cnna Taxkectn. Cuna TAXKECTU Ha gpyrux
naaHeTtax. Bec tena. HesecomocTb

3.8

Cwna TpeHuA. TpeHue CKOoNbXKeHUA U TpeHne NoKoA. TpeHue B
npupoge n TexHuKke

3.9

CnorkeHue cu, Hanpas/ieHHbIX NO OAHOM NPAMONA.
PasHogzelcTBYOWAA CUA

3.10

MpakTuyeckme paboTbl:

OnpegeneHne CKOPOCTU PaBHOMEPHOIO ABUNKEHUA (LapuKa B
XNOKOCTU, MOAENN 3/1IEKTPUYECKOro aBTOMOBUAA 1 Tak Aanee).
OnpezeneHune cpeaHeit CKOPOCTU CKOMIbXKEHMA BPYCKa UK LWapUKa no
HaK/0HHOM NaockocTu. OnpeaeneHne NAOTHOCTU TBEPAOTO Tena.
OnbITbl, 4EMOHCTPUPYHOLLME 3aBUCUMOCTb PacTsxKeHus (aedopmarmm)
NPYXWHbI OT NPUNOMNKEHHOM CUAbl. ONbITbl, AEMOHCTPUPYIOLWNE
3aBMCMMOCTb CU/Ibl TPEHUSA CKOJIbXKEHUA OT Beca Tesla U XapakTepa
COMPUKACAOLLMXCA NOBEPXHOCTEMN

3.11

dursmnyeckme aBneHNA B NpUpoae: NPUMeEpPbI ABUKEHMA C Pa3ANUYHbIMU
CKOPOCTAMM B KMBOM M HEXMBOW NPUPOAE, AENCTBUE CU/bl TPEHUA B
npuUpoae N TEXHUKe




3.12

TexHUYecKme yCcTponcTea: AMHAMOMETP, NOAWMNMHUKM

DABNEHUE TBEPZAbIX

TEN, XWAKOCTEN U TA30B

4.1

Jasnenue TBép,ﬂ,OI’O Tena. Cnocobbl YMeHbLUEHNA N YBETUYEHNA
AaBneHnA

4.2

[aBneHue rasa. 3aBUCMMOCTb AaB/IEHMA ra3a OT 06bEMA,
Temneparypbl

4.3

MNepenaya AaBneHUA TBEPAbIMU TENAMM, ULKOCTAMMU U razammn. 3aKOH
Mackana. NHeBMaTUYECKME MaLUUHBI

4.4

3aBMCMMOCTb AAaB/IEHUA }KUAKOCTU OT FyBUHbI. TnapocTaTUYecKuii
napagokc. Coobuatowmecs cocyapl. N’mapasamyeckme mexaHusmol

4.5

ATtmocdepa 3emnun n atmochepHoe aasneHune. MNpuUmHbl
CyLLLECTBOBaHMA BO34YLWHON 060104KM 3eman. OnbIT Toppuyennu.
3aBMcMMOCTb aTMOCdEPHOTro AaBAEHMA OT BbICOTbl HAA YPOBHEM MOpA

4.6

N3mepeHue aTmocdepHoro aasneHus. Mpubopbl NS UsmepeHus
aTmocdepHOro AaB/ieHun

4.7

[eicTBue KXNAKOCTU U ra3a Ha NOrpyEHHOE B HUX TENO.
BbiTankuBatowan (apxmumenoBa) cuna. 3akoH Apxumesa

4.8

MNnasaHue Ten. BosgyxonnasaHue

4.9

MpakTnyeckune paboTbl:

WUccnepoBaHne 3aBUCMMOCTU Beca Tesla B Boge oT o6béma
NorpyXEHHOM B *KMAKOCTb YacTu Tena. OnpegeneHne BbiTasKMBatOLWEN
CUNbI, AEMCTBYIOWEN Ha TeNO, NOTPYXKEHHOE B KUAKOCTb. [poBepKa
HE3aBMCMMOCTU BbITA/IKUBAIOLLLEN CUAbI, AEMACTBYIOLWEN Ha Te0 B
KUAKOCTU, OT Macchbl Tena. OnbITbl, 4EMOHCTPUPYIOLWME 3aBUCUMOCTb
BbITa/IKNBAIOLLEN CU/IbI, AEMACTBYIOLLEN HA TENO B }KUAKOCTH, OT
06bEMa NOrpy*KEHHOM B XKMAKOCTb YaCTU TeNa U OT NAOTHOCTHU
KMAKOCTU. KOHCTpYyUpOoBaHME apeoMeTpa UNU KOHCTPYMpOoBaHue
NOAKM U onpeaeneHune eé rpysonogbEMHOCTH

4.10

dusnyeckne ABEHUA B NPUPOLE: BAUAHME aTMOoCchepHOro AaBieHns
Ha }KMBOW OpraHM3Mm, NnaBaHue pbib

4.11

TexHUYecKme yCTponcTBa: CoObLLatoLWMecs COCyAbl, YCTPOMCTBO
BO4ONPOBOAA, TMAPABANYECKNI Npecc, MaHOMETp, bapomeTp,
BbICOTOMEp, MOPLUHEBOW HACOC, apeomeTp

PABOTA, MOLWHOCTb, 3HEPTUA

51

MexaHun4yecKas paboTa




5.2

MexaHunyeckaa MOLWHOCTb

np0CTbIe MEXaHNU3MbI: pblyar, 6/10K, HAaK/IOHHAA NJIOCKOCTb. I'Ipanmo

53
paBHOBecuA pblyara
5.4 MpumeHeHWe NpaBuaa paBHOBECUSA pblvara K 610Ky
- «30N10TOe NPaBuAO» mexaHMKU. KoapdurumeHT nonesHoro aencrTena
’ MexaHM3MoB. MNpocTble MexaHM3Mbl B BbITY U TEXHUKE
5.6 MoTeHuManbHan aHeprum Tena, NoOAHATOro Hag 3emMnén
5.7 KnHeTnuyeckan saHeprua
cg MNonHaa mexaHuyeckan aHeprua. 3aKOH U3SMEHEHUA U COXPaAHEHUA
' MeXaHMYeCKoM sHeprum
MpaKTnyeckune paboTbl:
OnpegeneHune paboTbl CUAbI TPEHUA NPU PABHOMEPHOM ABUKEHUU
5.9 Tesla N0 ropM30oHTaNIbHOM NOBepPXHOCTU. UccnepoBaHue ycnoBui
paBHoBecusA pbiyara. MsmepeHune KM HAKAOHHOM NAOCKOCTH.
M3yyeHMe 3aKOHA COXPAHEHMA MEXaHUYECKOM SHEpPrum
5.10 ®usnyeckme ABNEHNA B NPUPOAE: pblyarv B Tene YenoBeKa
511 TexHU4YecKme yCTPoMCTBA: pblvar, NOABMMKHbIN U HEMNOABMUKHbIM 610K,

HAK/IOHHAA NJ1IOCKOCTb, NPOCTbieé MeXaHU3mbl B 6bITy




8 KNTACC

Kog
Kog anemeHTa lpoBepaemble 31eMeHTbl coaepKaHnA
pasgena
TENJIOBbIE ABAEHUA
OCHOBHblE NONOXEHNA MONIEKYNAPHO-KMHETUYECKON TEOPUMN CTPOEHUA
6.1 BewecTsa. Macca n pasmepbl moneKyn. OnbiTbl, NOATBEPKAAOLWME
OCHOBHbI€ MONOXKEHUA MOIEKYNAPHOKMHETUYECKON TEOPUM
6.2 Mogenu TBEpAOro, *KUAKOIo U ra3006pa3HOro COCTOAHWN BeLLecTBa.
' Kpuctannnyeckue n amopdHolie Tena
6.3 Ob6bAcCHEeHMe CBOICTB ra3oB, XUAKOCTEN U TBEPAbIX TEN HA OCHOBE
' NONOXEHUN MONEKYIAPHOKNHETUYECKON TEOpUM
6.4 CmauunBaHue 1 KanunnapHole ABAEHUA
6.5 TennoBoe pacwmpeHune n cxatme
6.6 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEN0BOrO
' OBUXEeHMA YacTuml,
6.7 BHyTpeHHAA sHeprua. Cnocobbl UISMEHEHWA BHYTPEHHEN SHEPruu:
' Tennonepesaya v coseplueHne paboTbl
6 6.8 Buapl Tennonepenayumn: Ten1onpoBOAHOCTb, KOHBEKLMA, U3NYyYeHne
6.9 Konunyectso TennoTbl. YaenbHasa TeNI0EMKOCTb BeLLecTsa
6.10 TennoobmeH 1 TennoBoe paBHoBecue. YpaBHeHMe TensioBoro 6anaHca
6.11 MnaBneHue n oTBepaeBaHUE KPUCTANINYECKUX BeLLLeCcTB. YaenbHasn
' TennoTa NnasneHus
MapoobpasoBaHue U KoHAeHcauums. McnapeHue. KuneHue. YaenoHas
6.12 TensoTa napoobpasoBaHuMA. 3aBUCMMOCTb TEMMEPATYPbl KUNEHUA OT
aTmocdepHOro AaBseHua
6.13 BnaxHoCTb BO3AYyXa
6.14 DHeprua Tonamea. YaenbHaa TennoTa CropaHma
6.15 MpuHumnbl paboTbl Tennosbix asuratenen KM/ tennosoro asuratens.
' Tennosble ABUTATENN U 3aLUMTa OKPYKAtOLWEN cpeabl
6.16 3aKOH CoXpaHeHuA 1 NpeBpaLLeHUA SHeprum B TeN0BbIX NpoLeccax
6.17 MpaKTuyeckme paboTbl:




OnbITbl NO O6H3py>KEHMPO AEﬁCTBMH CUN MONEKYNAPHOTO NPUTAXKEHUA.
OnbITbl NO BblpalWMBaHNIO KPUCTAN/10B nosapeHHon CONN Nnun caxapa.

OnbITbl N0 HabAOAEHMIO TENAOBOTO PACLLUMPEHNA FA30B, KUAKOCTEN K
TBEpPAbIX Ten.

OnpegeneHune aasneHua sosayxa B 6annoHe wnpumua.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb AAaB/IEHUS BO34YXa OT ero
06bEMA M HarpeBaHUA UAN OXNAKAEHUA.

MpoBepKa runoTesbl IMHENHOM 3aBUCMMOCTHU A/IMHbI CTONBMKA
UOKOCTU B TEPMOMETPUYECKOI TPyOKe OT Temnepatypsl.

HabntoaeHne U3MeHeHUA BHYTPEHHEW SHEPrnn Tea B pesyibTaTe
Tensonepenaym n paboTbl BHELWHMX CUAL.

WNccnepoBaHme aBneHna TennoobmeHa Npyu cMeLLMBaHUM XON0A4HOM U
ropaven sBogbl.

Onpe,u,eneHme Koan4yecTtsa Tens1oTbl, NONYy4EHHOIO BO,D,OIZ npu
TennoobmeHe ¢ Harpetbim metTanaimyeCknm UMnnHOpPOM.

OnpegeneHue yaenbHoM Ten10EMKOCTU BellecTsa.
MccnegosaHume npouecca ucnapeHus.
OnpefeneHne OTHOCUTE/IbHOM BAIaKHOCTU BO3AyXa.

OnpeaeneHue yaenbHOM TeNAOTbI NAaBAEHUA Nbaa.

dursmyeckme ABAEHNA B NPUPOLE: MOBEPXHOCTHOE HaTAXKEHUE U
KanuAAApHble ABNEHWA B NPUPOAE, KPUCTANNbI B NPUPOAE, U3NTyYeHME

6.18
ConHua, 3amep3aHune BOA0EMOB, MOpCKMe 6pu3sbl; obpasoBaHue pochl,
TyMaHa, uHes, cHera.
TexHUYecKme yCTPOMCTBA: Kanuaaapbl, NPUMeEpPbl UCMO/1b30BaHNA

6.19 KPWUCTaNNOB, XKUOKOCTHbIN TEPMOMETP, AATYMK TEMMEPaTypbl, TEPMOC,

cucTemMa OTOM/IeHNA AOMOB, TMIPOMETPbI, ICUXPOMETP, NapoBas
TypbuWHa, ABUraTe/Ib BHYTPEHHErO CropaHus.

SNNEKTPUYECKUE N MATHUTHBIE ABJTEHUA

7.1 dneKtpusauma Ten. [lga poga snekTpmyecKkmnx 3apagos
B3aumogelicTBue 3apskeHHbIX Te. 3akoH KysioHa (3aBUCMMOCTb CUJbI

7.2 B3aMMOAENCTBUA 3apPAMKEHHbIX T/ OT BE/IMUUHbBI 3apALOB U
PacCToAHMA MeKay Tenamu)
dneKkTpuyeckoe none. HanpaKEHHOCTb 3/1IEKTPMUYECKOro NoNA.

7.3 MPUHLMA cynepno3numnm 31eKTPUYECKUX nonen (Ha KayecTBeHHOM

ypoBHe)




Hocutenu aneKkTpuyecknx 3apagos. dNemMeHTapHbIN 3N1eKTpUYecKnii

7.4
3apag. CtpoeHne aToma. [NPOBOAHUKN U AUINEKTPUKMK
7.5 3aKOH COXpaHeHMA 3NeKTPUYECKOTO 3apaaa
76 DNEKTPUYECKMA TOK. YC/I0BMA CYLLLECTBOBAHMA 3/1EKTPUYECKOTO TOKa.
' MCTOYHMKM NOCTOAHHOTO TOKA
27 [encTBNA 3NeKTPMUECKOro ToKa (TenioBoe, XMMUYECKOe, MarHUTHOE).
' INEeKTPUYECKMI TOK B KUAKOCTAX U rasax
7.8 dnekTpumyeckana uenb. Cuna TOKa. deKTpuYecKoe HanpaXKeHue
7.9 ConpoTuBneHue NpoBogHUKA. YAenbHOe CoNpoTUBAEeHMe BeLecTBa
7.10 3akoH Oma A1 yyacTka uenu
7.11 MNocnepoBaTenbHOE U NapanaenbHoe coegMHeHne NPOBOAHMKOB
7.12 PaboTa 1 MOLLHOCTb 3/IEKTPMUYECKOro TOKa. 3aKoH [xkoyna — JleHua
213 dNneKTpUYEcKMe Lenu 1 NoTpedbuTenm snekTpuYecKomn aHeprum B ObITy.
' KopoTKoe 3amblKaHne
7.14 MocTosAHHbIE MarHUTbl. B3anmogencrame NocToaHHbIX MarHUTOB
215 MarHutHoe none. MarHuTHoe nose 3emM/iM U ero 3HaYeHMe AN1A XKU3HU
' Ha 3emne
716 OnbIT 3pcTega. MarHMTHoe nose aNeKTPUYECKOro Toka. MpumeHeHne
' 3N1eKTPOMArHMTOB B TEXHUKE
JelicTBME MAarHUTHOIO NOJIA Ha NPOBOAHUK C TOKOM.
7.17 dneKkTpoaBUraTesb NOCTOAHHOIO TOKa. Micnonb3osaHue
3IeKTpoaBUuratTenein B TeXHUYECKUX YCTPOMCTBAX M Ha TpaHcnopTe
718 OnbITbl ®apagen. ABneHUEe 3N1EKTPOMArHUTHON MHAYKUUK. MpaBuao
' NeHua
219 dnekTporeHepaTop. CNocobbl NoNyYEeHUA 3/TIEKTPUYECKOMN SHEPTUN.
' INeKTPOoCTaHUUU Ha BO30OHOBASIEMbIX UCTOYHUKAX SHEPTUU
MpaKTuyeckme paboTbl:
OnbITbl NO HABNOAEHMIO SEKTPU3ALNMN TEN MHAYKLMEN U NPU
COMPUKOCHOBEHUMN.
7.20

WUccnepoBaHve AeUCTBUA 31EKTPUYECKOrO MOA Ha MPOBOAHUKM U
ONINEKTPUKMN,

CbopKa 1 npoBepKa paboTbl 31EKTPUYECKO LLenn NOCTOAHHOIO TOKa.




M3mepeHue 1 peryiimpoBaHue Cubl TOKA.
M3mepeHure 1 peryiMpoBaHme HanpaxKeHus.

NccnepoBaHme 3aBUCMMOCTU CUAIbI TOKa, nayuero yepes pesnctop, ot
conpoTtnBneHnNA pe3ncTtopa U HanpAaxXeHna Ha pe3ncTope.

OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCMMOCTb 3/1IEKTPUUYECKOTO
COMPOTMBAEHMSA MPOBOAHMKA OT €ro A/INHbI, NJIoLLaAM NoNepeyYHoro
ceyeHuMA U matepuana.

MpoBepKa Npasuia CNOXKEHUA HANPAXKEHUIN NP NOCNe0BaTe/IbHOM
coeguHeHuNn ABYX pe3nctopos. [posepKa npasBuaa Aaa CUbl TOKa Npu
napaniaenbHOM coeauHeHUn pesncTopos. OnpeaeneHune paboTbl
3/IEKTPUYECKOro TOKa, nayuiero yepes pesucrop. OnpegeneHue
MOLLHOCTU 3/IEKTPMUYECKOTO TOKa, BblAEeNAeMOl Ha pe3ncTope.
NccnepoBaHWe 3aBUCMMOCTU CUNbI TOKA, UAYLLEro Yepes NaMmoYKy, oT
HanpsXkeHus Ha Heil. Onpeaenenune KM/ HarpeBaTena. Uccneposanue
MarHUTHOro B3aMMOAENCTBUA NOCTOAHHbIX MarHUTOB. M3yyeHne
MarHUTHOrO NOASA NOCTOAHHbLIX MAarHUTOB NPU UX 06 beAUHEHUN U
pa3sgeneHunun. UccnepoBaHue AecTBMA 3NEKTPUYECKOTO TOKa Ha
MarHUTHYIO cTpenky. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb CUAbI
B3aMMOAENCTBUA KATYLLKN C TOKOM U MarHmMTa oT CU/ibl TOKA U
HanpaB/ieHMA TOKA B KaTyLwKe. M3yyeHne AencTema MarHUTHOro Nons
Ha NPOBOAHWUK C TOKOM. KOHCTpyMpOBaHUE U n3yyeHne paboTbl
anekTpoasuratens. Uamepenue KI snektpoasuratesibHoOM
YCTaHOBKM. ONbITbl MO UCCIEA0BAHUIO ABNEHNA 3NEKTPOMArHUTHOM
WHAYKLMU: UCCNefoBaHME N3MEHEHWUI 3HAYEHMA N HanpaB/eHnA
MHAYKLUWOHHOIO TOKa

dusnyeckne ABAEHUA B NPUPOLE: INEKTPUYECKNE ABNEHUA B
aTmocdepe, 3/1eKTPUYECTBO KUBbIX OPraHU3MOB, MarHUTHoOE noJsie

7.21
3emnu, apeiid NONOCOB, POAb MAarHUTHOTO NOAA ANA KU3HU Ha 3eme,
NonspHoe cusiHme
TexHUYecKme yCTPOMCTBA: INEKTPOCKOM, aMMNepMeTp, BOIbTMETP,
peocTaT, CYUETUMK I1EKTPUYECKOMN SHEPTUU, SNIEKTPOOCBETUTE/IbHbIE
7.22 npnbopsbl, HarpesaTeibHble 3N1eKTponpubopbl (Npumepbl),

IN1IeKTpn4vecKmne npeoxpaHnTesin, sNeKTPpoMarHuT, aneKkTpoasuraTesib
NOCTOAHHOIO TOKa, reHepaTop NOCTOAHHOIO TOKa

9 KNACC
Kog,
Kog sanemeHTa MNpoBepaemble 3N1eMEHTbI CoOAepPKaHNA
pasgena
g MEXAHUYECKUE ABNEHUA
8.1 MexaHunyeckoe gsmxeHune. MatepuanbHaa TouKa. Cuctema OTCYETA




8.2

OTHOCUTENIbHOCTb MEeXaHMYECKOro ABUMKEHNA

8.3 PaBHOMepHOE NPAMOSINHENHOE ABUKEHME
8.4 HepaBHoMepHOe NpAMONHENHOe ABUxKeHue. CpeaHAs 1
' MrHOBEHHaA CKOPOCTb TeNa Npu HEPAaBHOMEPHOM ABUKEHUMU
8.5 YcKkopeHue. PaBHOYCKOPEHHOE NPAMOIMHENHOE ABUXKEHUNE
8.6 CsobogHoe nageHue. OnbiTbl Fanunes
PaBHOMepHOE ABUKEHME NO OKPYXKHOCTU. Nepunos 1 yacToTa
8.7 obpaueHua. JinHeltHana 1 yrnosasa CKOPOCTU. LileHTpocTpemutenbHoe
yCKOpeHue
8.8 MepBbiii 3aKOH HblOTOHA
8.9 BTopoit 3akoH HbtoTOHa
8.10 TpeTtunii 3aKkoH HblOTOHA
8.11 MpuHLUKMN cynepno3numn cun
8.12 Cwna ynpyrocTtu. 3akoH lNyKa
8.13 Cvna TpeHuA: cMia TPEHMA CKOJIbXKEHUA, CU1a TPEHUA NOKOA, Apyrue
) BUAbI TPEHUA
8.14 Cuna TAXKEeCTN U 3aKOH BCEMUPHOTO TArOTeHMA. YCKOpeHue
' cBobogHoro nageHus
8.15 LBukeHune nnaHet BoKpyr ConHua. lNepBaa KOCMMYECKAA CKOPOCTb.
) HeBecomocTb 1 neperpysku
8.16 PaBHOBecHe maTepuanbHOM TOUKN. ABCONIIOTHO TBEpPLOE TENO
8.17 PaBHOBecKe TBEPAOro Tesa € 3aKpPennéHHOM OCblo BpaLleHus.
) MomeHT cunbl. LleHTp TAXecTH
8.18 NUmnynbc Tena. U3ameHeHne nmnynbca. Umnynbe cnnol
8.19 3aKOH CoXpaHeHMnA nmnyabca
8.20 PeakTnBHOe gBuxeHue
8.21 MexaHunyecKas paboTa U MOLHOCTb
8.22 PaboTa cun TaXKecTn, ynpyroctu, TpeHuns. CeAsb sHEpPrMn 1 paboTbl
8.23 MNoTeHUManbHaA sHepruAa Tena, NOAHATOroO Hag, NOBEPXHOCTbIO 3eMnun




8.24

MNoTeHunanbHan Heprna cKaTol NPYXWUHbI

8.25

KnHeTtnueckas JHepruAa. TeopeN\a 0 KMHETUYECKOM HEprnm

8.26

3aKoH COXpaHeHunA MeXaHNYeCKon 3Heprmmn

8.27

MpaKtnuyeckme paboTol:

OnpegeneHune cpefHel CKOPOCTU CKOMbKEHMA BpyCcKa AN ABUNKEHMUSA
LIapMKa No HaKNOHHOM NaockocTu. OnpeaeneHme YyCKopeHus Tena
NpW PaBHOYCKOPEHHOM ABUMKEHMM MO HAK/IOHHOM NJIOCKOCTMU.

WccnepoBaHme 3aBUCMMOCTM MYTU OT BPEMEHW Npu
pPaBHOYCKOPEHHOM ABUXKeHMM 6e3 HauyaIbHOM CKOPOCTY.

MpoBepKa rmnoTesbl: ecv NpU PaBHOYCKOPEHHOM ABUXKeHMM 6e3
HaYyaNbHOM CKOPOCTM MYTU OTHOCATCA KaK PAL HEYETHbIX Yncen, To
COOTBETCTBYIOLIME MPOMENKYTKN BPEMEHW OANHAKOBDI.

NccnepoBaHWe 3aBUCMMOCTU CUAbI TPEHUA CKONbMKEHUA OT CUJbl
HOpManbHOro gasneHua. Onpegenexme kosdpdmuneHTa TpeHmA
CKoNbXeHuA. OnpegeneHune }XECTKOCTU NpyXuHbl. OnpegeneHuve
paboTbl CUAbI TPEHWUA NPU PAaBHOMEPHOM ABUMKEHWUN Tena no
ropu3oHTasIbHOM NoBepxHOCTU. OnpeaeneHme paboTbl cUbl
ynpyrocty npu nogbEme rpysa ¢ MICNoAb30BaHMEM HENOABUKHOIO U
noagsuXHoro 610KoB

8.28

dusnyeckne aBNeHNA B NpUpPoae: NPUAUBBI U OTNIUBbI, ABUNKEHME
nnaHeT CONHEYHOM CUCTEMbI, PEaKTUBHOE ABUMKEHWNE KUBbIX
opraHn3mos

8.29

TexHUYecKne yCTPoMCTBa: CNMAOMETP, AATYMKM NONOKEHMUS,
PacCTOAHMA U YCKOPEHUSA, PaKeTbl

MEXAHUYECKUE KOJ1

EBAHNA N BOJTHbI

KonebatenbHoe ABuKeHue. OCHOBHble XapaKTepnUCTnkn KonebaHui:

9.1
nepuoa, 4actoTa, amnamTyaa

9.9 MaTemaTU4ecKmnii U NPYHRUHHBIN MAaAaTHUKK. [peBpaLLeHme sHeprnm

) npv KonebaTesbHOM ABUKEHWM

9.3 3aTyxatowme KonebaHua. BbiHyKaeHHble KonebaHuA. Pe3oHaHc
MexaHun4yecKkme BosiHbl. CBOMCTBA MeXaHUYeCKnX BOJIH. MpoaosibHble n

9.4 nonepeyHble BOAHbI. [1/IMHA BONIHbI M CKOPOCTb €€ pacnpoCcTpaHeHus.
MexaHW4yecKme BOHbI B TBEPAOM Tese, CeUCMMYECKMNE BOJHbI

9.5 3BYK. [POMKOCTb 1 BbICOTa 3BYyKa. OTpaxeHue 3ByKa




9.6

NHdpas3BYyK 1 yNbTpasByK

9.7

MpaKkTuyeckme paboToi:

Onpep,eneHme 4acCToTbl U nepnoaa KonebaHM maTeMaTUYeCcKoro
MaATHUKaA.

Onpe,a,eneHme 4acCToTbl U Nepnoaa KonebaHum NPYXKNHHOINoO MaATHUKaA

MccnepgoBaHme 3aBUCMMOCTU NepMoaa KoiebaHUi noaselieHHoro K
HWUTW rpy3a OT A/INHbI HUTK. MccneqoBaHme 3aBUCMMOCTU Nepmoaa
KosiebaHWI NPYKMHHOTO MaATHWKA OT Macchbl rpy3a. MposepKa
He3aBMCUMMOCTU Neproaa KoiebaHuit rpysa, NoABELIEHHOrO K HUTHK,
OT MAacCCbl Fpy3a U }KECTKOCTU NPYXKUHbI. M3MmepeHune ycKkopeHus
ceBoboaHOro nageHun

9.8

dursmyeckne ABNEHNA B NPUPOAE: BOCNPUATME 3BYKOB }KUBOTHbIMMU,
3eM/eTpsAceHne, CEMCMUYECKME BOJIHbI, LlyHaMM, 3X0

9.9

TexHUYecKme yCTPOMCTBA: 3X010T, UCNO/Ib30BaHWE YAbTPa3BYyKa B
6bITY M TEXHUKE

SIEKTPOMAIHUTHOE NMONE N SNTEKTPOMATHUTHbBIE BOJIHbI

3I'IEKTpOMaFHVITHOE none. 3I'IEKTpOMaFHMTHbIe BOJIHbI. CBOMCTBA

10.1
3NEeKTPOMArHUTHbIX BOJIH
10.2 LLIKana sneKTpomMarHMUTHbIX BOJIH
10.3 dneKTpomarHuTHasa npmpoga ceeta. CKopocTb cBeTa. BonHoBble
' CBOVCTBa CBeTa
10
MpakTnyeckne paboTobl:
10.4 o
MN3yyeHune CBOICTB 3/IEKTPOMArHUTHbIX BOJIH C MOMOLLbIO MOBUNBHOTO
TenedoHa
10.5 ®dusnyeckme aBneHns B npupose: buonormyeckoe gencrame
' BUONMOTO, YIbTPAaPUONETOBOrO U PEHTIEHOBCKOTO U3TyYEHUN
10.6 TexHW4YecKme yCcTpoMCTBa: UCMO/Ib30BaHNE SNEKTPOMArHUTHbIX BOJH
' [ONA COTOBO CBA3M
CBETOBbIE ABJIEHNA
111 Jlyyesaa mogenb ceeTa. UCTOUHMKM cBeTa
11 o
11.2 MpamonnHenHoe pacnpocTpaHeHWe cBeTa
11.3 OtpaxeHue cseTa. [110cKoe 3epKano. 3aKOH OTpaXKeHuA cBeTa
114 MNpenomneHune cseta. 3aKoH NpenomneHmna ceeTa. NonHoe




BHYTPEHHEE OTPpaKeHMe CBETa

12

115 Nnnza. Xopg nyyen B InH3e
11.6 OnTnyecKas cuctema poToannaparta, MUKPOCKONa U Tesieckona
11.7 lna3 Kak onTuyecKaa cmcrtema. bansopykocTb U JanbHO30PKOCTb
11.8 Pa3noxkeHne 6enoro ceeta B cnekTp. OnbiTbl HbtoToHa. C/ioXKeHne
' CNeKTpabHbIX LBEeTOB. [lncnepcua ceeTa
MpakTnyeckme paboTbi:
NccnepoBaHne 3aBUCMMOCTM YIaa OTPAXKEHUA CBETOBOIO Jlyda OT yrna
nageHums.
MN3yyeHune xapaKTepuCTMK n3obpaxkeHns npegmeTa B NJ10CKOM
3epkarne.
NccnepoBaHne 3aBUCMMOCTUM yraa NpPesioMAeHUsA CBETOBOTO /ly4a OT
11.9 yrna nageHua Ha rpaHuue «BO34yX — CTEKO».
MonyyeHne n3obpaxkeHM c NOMOLLbIO cobupatoLeit NH3bI.
OnpegpeneHne GoKYCHOro pacCcTOAHMA U ONTUYECKOI CUAbI
cobupaloLLen INH3bI.
OnbITbl NO Pa3NoXeHMO 6enoro cBeTa B CNEKTP.
OnbITbl NO BOCAPUATUIO LLBETA NPEAMETOB NPU UX HabaoAEHUN Yepes
uBeToBble GUALTPDI
Pu3mnyeckme aBneHna B npupose: 3atmeHma ConHua v JlyHol, uBeTa
11.10 Ten, onTuyeckue aBneHna B atmocoepe (uBeT Heba, pedppaKkums,
pagyra, MMpax)
11.11 TexHuYecKue yCTPOMCTBa: OYKM, Nepuckon, poToannapat, onTuyeckme
' CBETOBOAb!
KBAHTOBbIE AB/EHWNA

OnbITbl Pe3epdopaa 1 nnaHeTapHasa mogenb atoma. Mogenb aToma

12.1
bopa

129 McnyckaHue 1 noraoueHne ceeta aTomom. KBaHTbl. JInHelyaTble

' CneKTpbl
123 PagmoaKtuBHOCTb. Anbda, 6eTa- u ramma-musnyyeHums
124 CrpoeHue aTomHoOro aapa. HyknoHHaa moaenb aTOMHOro Aapa.

' N3oTonNbI
125 PaanoakTuBHble npespalleHua. lNepuog nonypacnaga aTOMHbIX agep




12.6

ﬂ,u,eprle peakynun. 3aKOoHbI COXpaHeHMA 3apAa0BOro 1 maccosoro
ypucen

12.7

3Heprl/|ﬂ CBA3M aTOMHbIX A4ep. CBA3b maccbl U IHEpPrumn

12.8

Peakuuu cuHTe3a 1 geneHna agep. NctouHmnkm sHeprumn ConHua u
3BE3[,

12.9

ApepHas sHepreTuKa. [leictBne paanoakTUBHbIX U3/Ty4eHUN Ha
YKMBblE OPraHU3Mbl

12.10

MpakTuyeckme paboToi:
HabntopeHve CnoLWHbIX M IMHENYATbIX CNEKTPOB U3/yYEeHUS.

NccnepoBaHve TPEKOB: M3MepPeHUE 3HEPrUM YacTULbl MO TOPMO3HOMY
nyTv (no ¢oTtorpaduam).

M3mepeHne paanMoaKkTUBHOro GpoHa

12.11

dursmyeckne ABNeHNA B NPUPOAE: ECTECTBEHHbIN PaAMOaKTUBHbIN
$OH, KOCMUYECKUE Y4, PAANOAKTUBHOE U3/TyYEHMNE NMPUPOLHbIX
MWHEepanos, AeNCTBME PAaANOAKTUBHbIX U3/IyYEHMIA HA OpPraHM3m
yenoBeKa

12.12

TexHU4YecKme yCcTpoMCTBA: CNEKTPOCKON, MHANBUAYAbHbIN A03UMETP,
Kamepa BuabcoHa




NPOBEPAEMbIE HA O3 NO ®U3MKE TPEEOBAHMUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOW NMPOrPAMMbl OCHOBHOIO OBLLEFO OEPA30OBAHMA

Kog,
npoBepsemMoro
TpeboBaHuA

Mposepaemble TpeboBaHUA K NpeaMeTHbIM pe3ynbTaTam 6a30B0ro ypoBHA 0CBOEHMA
OCHOBHOW 06pa3oBaTe/IbHOM NPOrpamMmmbl OCHOBHOTO 06LLero o6pa3oBaHMsA Ha OCHOBe
$roc

MoHMMaHWe ponn GU3NKKU B HAYHHOM KapTuHE MUpa; cGOPMUPOBAHHOCTb HA30BbIX
npeAcTaBAeHUA O 3aKOHOMEPHOM CBA3M U MO3HABAEMOCTM IBIEHUI NPMPOAbI, O POU
aKcrnepumeHTa B $M3KMKe, 0 cucTemoobpasytowenn ponm G1U3MKn B passuTum
€CTeCTBEHHbIX HAYK, TEXHUKM U TEXHONOTMIN, 06 3BOAOLNN GU3UUYECKMX 3HAHWUIA U UX
PO/ B LLe/IOCTHOM eCTeCTBEHHOHAYYHOM KapTUHE MUpa, O BKAaAe POCCUACKUX U
3apy6eXKHbIX YY4EHbIX-GU3NKOB B pa3BUTUE HayKK, 06bACHEHME NPOLECcCOB
OKPYXKAIOLLEr0 MMPA, Pa3BUTUE TEXHUKU U TEXHOIOT U

3HaHKUA 0 BUAAX maTepuu (BELLECTBO M NoJie), 0 ABUKEHUU KaK cnocobe
CYLLECTBOBaHNA maTepun, 06 aTOMHO-MO/IEKYNAPHON TEOPUN CTPOEHUA BELLLECTBA, O
bM3NYECKON CYLLIHOCTU ABNEHUI NPpUPOAbl (MexaHUYeCKMX, TENNOBbIX,
3N1EKTPOMArHUTHbIX U KBAHTOBbIX); YMEHME pa3inyaTb ABJAEHMA NO ONMUCAHUIO UX
XapaKTepHbIX CBOMNCTB 1 Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLMX AaHHOE du3MUecKoe
ABJEHME; YyMeHWe pacno3HaBaTbh NPOABAEHME U3YYEHHbIX UINYECKUX ABNEHWUI B
OKpY)KaloLEeM MUpe, BblAENAA UX CYLLLEeCTBEHHbIE CBOMCTBA (NpU3HaKm)

BnageHne ocHoBamu NOHATUNHOrO annapata h CUMBOJINYECKOIo A3blKa ¢)VI3VIKVI n
ncnonb3oBaHWe UX AnAa peweHuAa y‘-IE6HbIX 3a4a4; YMEHNE XapaKTepn3oBaTb CBOWMCTBA
TEN, ¢M3VILIECKMe ABNEHNA N NpoueccChbl, UCNoNb3yA d)yH,CI,aMEHTa!'IbeIe n
IMnNUpunYyeckKkme 3aKoHbI

YMmeHue onucbiBaTb n3y4vyeHHble CBOMCTBa Ten u ¢M3VI‘-I€CKVI€ ABNEeHnA, NCNOoNb3yA
d)VI3I/1‘-I€CKV|e BE€NNYUHDbI

BnaseHne ocHoOBamMn METOL0B Hay4YHOro NO3HAHUSA C Y4ETOM cobt0AeHNA NpPaBuA
6e3onacHoro Tpyaa: HabnoaeHne GU3NYECKUX ABNEHUI:

YMEHMe CaMOCTOATE/IbHO COBUPaTb IKCMEPUMEHTA/IbHYIO YCTAaHOBKY M3 AaHHOIO
Habopa 060opyL0BaHUA MO UHCTPYKLMM, ONUCLIBATL XOZ OMbITa U 3aNMCbIBaTh €ro
pesynbTaTbl, POPMYIMPOBATL BbIBOAbI;

npoBegeHMe NPAMbIX U KOCBEHHbIX U3MEPEHUIA PU3UUYECKUX BE/TUYMH: YMEHUE
NNaHMPOBATb M3MEPEHUNA, CAMOCTOATE/IbHO COBMPaTb IKCMEPUMEHTASIbHYIO YCTaHOBKY
MO UHCTPYKLMM, BbIYMCAATL 3HAYEHNE BENYMHDI M aHA/IM3NPOBATL NOJyYEHHbIE
pe3ynbTaTbl C Y4ETOM 334aHHOW NOrPELWHOCTM Pe3yN1bTaToB U3MEPEHU;

npoBeseHMe HECNOMXKHbIX 3KCNEPUMEHTANbHbIX UCCNEA0BaHMIA; CAMOCTOATENBHO
cobupaTh IKCMEePUMEHTA/IbHYO YCTAHOBKY 1 NPOBOAUTL UCC/IeA0BaHME Mo
WHCTPYKLMM, NPeACTaBAATb NOAyYeHHbIe 3aBUCMMOCTU GpU3UYECKUX BENNYMH B BULE
TabauL 1 rpadMKOB, YYUTLIBATL NOMPELIHOCTU, AENaTb BbIBOAbI MO pesynbTaTam
nccaenoBaHuA

MoHUMaHMe XxapaKTepHbIX CBOMCTB PpUsnUecKkux moaeneit (matepmnanbHana ToUKa,
abconoTHO TBEPAOE TENO, MOAEIN CTPOEHMA [A30B, KUAKOCTEN U TBEPAbIX TEN,




NaHeTapHaA moAeib aTOMa, HYK/IOHHAaA Mmo4esib aTOMHOTO ﬂ,a,pa) nymeHue
NMPUMEHATL UX ONA 06BbACHEHUA ¢M3M‘-I€CKMX npoueccos

YMmeHne 06bACHATb GU3NMYECKME NPOLLECCHI U CBOWCTBA TeJ, B TOM YMUC/IE U B KOHTEKCTE
CUTYaLM NPAKTUKO-OPUEHTMPOBAHHOIO XapaKTepa, B YaCTHOCTH, BbIABAATb
NPUYNHHO-CNEACTBEHHbIE CBA3M U CTPOUTbL OBBACHEHME C ONOPON Ha U3YYEHHble
CBOICTBA PU3MYECKMX ABNEHNN, GU3NYECKME 3aKOHBI, 3aKOHOMEPHOCTU U MOAENM

YMmeHue pelatb pacyéTHble 3agaun (Ha 6ase 2 — 3 ypaBHEHU), UCNOb3YA 3aKOHbI U
dopmyibl, cBA3bIBAOWME GU3NYECKME BEIMUYUHDI, B YAaCTHOCTH, 3aMNmnCbIBaTb KpaTKoe
ycnosume 3afauu, BbIABAATb HeAoCTatolMe AaHHble, BbiIbUpaTh 3aKoHbI 1 GopMybl,
Heobxoaumble A41a eé pelleHns, UCNoJ1b30BaTb CrpPaBoYHble AaHHble, MPOBOAMNTb
pacyéTbl U OLLEeHMBATb PEAIMCTUYHOCTb NOYYEeHHOro 3HaYeHna GUsnYecKo
BE/IMUYNHDI; yMEeHMe onpeaensitb pasmepHocTb GU3MYECKON BENMYMHDI, NOAYYEeHHON
npuv peleHnm 3a4a4m

YMeHue xapakTepr3oBaTb NPUHLUMNbI AEUCTBUA TEXHUYECKMX YCTPOMCTB, B TOM YMCie
6bITOBbIX NPUHOPOB, M NPOMbILLIEHHbIX TEXHOOMMYECKUX NPOLLECCOB MO MUX
OMNUCaHUIO, UCNOJIb3ys 3HAHWUA O CBOMCTBaX GU3MYECKMX ABNEHUIA U HEOBXOAMMbIE
d13MYECKME 3aKOHOMEPHOCTH

10

YMeHue Ucnob30BaTb 3HaHUA 0 GU3MYECKUX ABAEHUAX B NOBCEAHEBHOM KU3HU ANA
obecneyeHus 6e30MacHOCTM NpU obpaLLeHUN ¢ BbITOBbIMM NpUbOopamMu 1
TEXHUYECKMMM YCTPOMCTBaMM, COXPaHEHWA 340P0BbA N COBAOAEHUA HOPM
9KOJ/IOTMYECKOTO NOBEAEHUSA B OKPY:KaloLLel cpese; NOHMMaHWe HeobxoaMMoCTH
NPUMEHEHMUA AOCTUNKEHWNIA GUUKM N TEXHONOTUIA ANA PALLMOHANbHOTO
NpMpPOAOMNOAb30BaAHUA

11

OnbIT Noncka, npeobpasoBaHuA U npeacTasieHns Hpopmauum GnsnYeckoro
COAEPKAHMA C UCMONb30BAHNEM MHOOPMALLUOHHO-KOMMYHUKATUBHbIX TEXHOOMUIA;
YMEHWEe OLeHMBaTb 4OCTOBEPHOCTb NOMYYEHHOW MHGOPMALMM Ha OCHOBE MMEIOLLMXCS
3HaHWI W AOMOIHUTE/IbHBIX UCTOYHMKOB; YMEHWE MCMO01b30BaTb NPW BbINOJHEHUU
y4ebHbIX 3aaHUIN HAaYYHO-MONYAAPHYIO ANTEPATYPY PUINYECKOTO COLEpIKaH KA,
CNpaBoYHble MaTepuanbl, pecypcbl cetTn MHTepHeT; BageHne 6a3oBbiMM HaBbIKaMM
npeobpasoBaHna MHPOPMALMN N3 OAHOMN 3HAKOBOW CUCTEMbI B APYTYIO; YMEHUE
co3AaBaTb COOCTBEHHbIE MMCbMEHHbIE U YCTHblE COOOLWEHNA Ha OCHOBEe MHOPMaLMK
N3 HECKOJIbKMX UCTOYHUKOB




MEPEYEHb 3/IEMEHTOB COAEPHKAHWUA, MPOBEPAEMbIX HA OI'3 MO ®U3NKE

Kopg MpoBepsemMblt 31eMEHT CoAeprKaHUsA
1 MEXAHUYECKUE ABNEHUA
1.1 MexaHunyeckoe asurkeHne. MaTtepuanbHaa Touka. Cuctema otcyéTta. OTHOCUTENbHOCTbL ABUXKEHUA
12 PaBHOMepHOe 1 HepaBHOMepHOe ABukeHue. CpeaHAA cKopocTb. Popmyna oA BblUMCIEHUA
' cpefHel ckopocTu: v =S/t
PaBHOMepHOE NPAMOIMHENHOE ABUMKEHME. 3aBUCUMOCTb KOOPAMHATbI Te/la OT BPEMEHU B
cnyyae paBHOMEPHOTro NPAMOJIMHENHOTO ABUXKEHMUA:
1.3 X)) =x,+vt
lpaduKM 3aBUCUMOCTMN OT BPEMEHU A5 NPOEKLUMM CKOPOCTH, MPOEKLUN NepeMeLLEHUA, NYTH,
KOOpAMHATbI NPU PaBHOMEPHOM NPAMOJMHENHOM ABUKEHUN
3aBMCMMOCTb KOOPANHATbI TENA OT BPEMEHM B C/ly4ae PaBHOYCKOPEHHOIO NPAMOAUHENHOIO
OBUKeHUA:
£
Se() =V, *f+a* =
N
dopmynbl 4NA NPOEKUUM NEpeMELLEHNS, NPOEKLUUM CKOPOCTU U MPOEKLMN YCKOPEHUS NpKU
PaBHOYCKOPEHHOM MPAMOJIMHENHOM ABUMKEHNU:
1.4 s
2
s (D=0, -1+a,.-—.
X ( ) 0x X 2
U.\'('r) =Up, a1,
a.(f) =canst,
Uy — Uy, =2a,5,
lpaduKM 3aBUCUMOCTHN OT BPEMEHMU A5 NPOEKUMM YCKOPEHMA, MPOEKLIMN CKOPOCTH, NPOEKLUUM
nepemMeLleHmsn, KoopaMHaTbl NP PAaBHOYCKOPEHHOM NPAMOJIMHENHOM ABUKEHUMU
CsobogHoe nageHue. Popmysibl, ONMCbIBatoLLME CBOOOAHOE NaAeHMe Tena No BepTUKaAn
15 (aBMKEeHMe Tena BHM3 UM BBEPX OTHOCUTEIbHO NOBEPXHOCTM 3emn). FpadmKn 3aBUCMMOCTH OT
' BPEMEHMW A1A NPOEKUNU YCKOPEHUS, NPOEKLMM CKOPOCTU U KOOpAUHATbI Npu cBobogHOM
nageHun Tena No BepTMKanu
CKOpOCTb PAaBHOMEPHOIO ABUXKEHUA TENA NO OKPYKHOCTU. HanpasieHWe CKOPOCTH.
dopmyna Ana BbIYNCAEHUA CKOPOCTU Yepes PaANYC OKPYKHOCTU U nepuosa obpalleHns:
1.6
g 2R
T
LleHTpocTpemunTenbHoOe ycKkopeHue. HanpasaeHne LLeHTPOCTPEMUTENBHOTO YCKopeHUa. Dopmyna




ANnAa BblYNUCNEHNA YCKOPEHUA!

2
_u
“R

dopmyna, cBA3bLIBAIOLLAA NEPUOL M YacTOTy obpalleHuA:

1.7 fii m
V
1.8 Cvna — BeKTOpHas ¢pusnyeckasa BesinumnHa. CloxKeHue cun
1.9 ABneHue nHepuuu. Mepsblit 3aKOH HblOTOHA
BTopoit 3akoH HbtoToHa:
1.10 F=m-a
CoHanpaB/IeHHOCTb BEKTOPA YCKOPEHUSA Tesla U BEKTOPaA CUJlbl, AEUCTBYIOLLEN Ha TeNo
B3saumogelicteume Ten. Tpetuii 3akoH HbloToHa:
1.11 . ~
Fsi==f
TpeHMe NoKoA U TPeHUE CKoNbXeHNA. Popmyna ANA BbIMUCNEHNA MOAYNA CUbI TPEHUA
CKONbXKeHuA:
1.12
F_=u-N
=L
Oedopmauma Tena. Ynpyrue n Heynpyrue gedopmaumun. 3aKoH ynpyroi gedbopmaumm (3akoH
ryka):
1.13
F=k-Al
BcemunpHoe TAroteHme. 3aKOH BCEMUPHOTO TArOTEHUA:
My -4
F — G - —_\—
1.14 R

Cuna Taxkectn. YckopeHue ceob604HOro nageHus.

dopmyna gns BbIMUCAEHUA CUAbI TAXKECTU BOM3U NOBEPXHOCTM 3eman: F = mg.




[BuKeHune nnaHer BOKpyr ConHua. I'IepBaH KOCMUn4YyeCKana CKOpPOCTb. HesecomocTb n neperpysku

1.15

VIMI'IyﬂbC T€Na — BEKTOPHaA d)VI3I/I‘-IECKaF| Be/N4YnNHa.
p=mo

MUmnynbc cuctemnl Ten.

N3meHeHMe nmnynbca. Umnynbe cnnol

1.16

3aKOH COXpaHeHMA UMMY/bca ANA 3aMKHYTON CUCTEMbI TE:
D=nmyU, +im, U, =const

PeaKkTnBHOe aBuKeHUe

1.17

MexaHunyeckan paboTa. Popmyna gna BbluMCAeHUA PaboTbl CUAbI:

A=Fsoosct

MexaHnyeckaa MOLHOCTb:

n=A4

I

1.18

KnHeTtnuyeckasa u noTeHuwuanbHaA aHepPruAa. CDopN\yna ANA BblHUCneHnA KMHEeTMYECKoM Heprunu:

Teopema 0 KMHETUYECKOoM aHeprumn. Popmyna Ana BbIYMCAEHUA NOTEHLUNAbHOW SHEpPrum Tena,
NOAHATOro Hag 3emnéi:

B.= mgh

1.19

MexaHunyecKan Hepruna:
E=E,+E,

3aKoH COXpaHeHuA MeXaHUYeCcKoM Heprun. CDopmyna ANnA 3aKOHa COXpaHeHUA MeXaHNYeCKon
9HEPrnn B OTCYTCTBMNE CUN TPEHUNA! E = const.

MpeBpaweHne MeXaHNYeCKomn SHEPIrnn Npun Hann4vmm CnUabl TPEHUA.

1.20

MpocTble MexaHM3Mbl. «30/10TOE NPABUAO» MEXAHUKMW.
Pbluar. MomeHT cunbl: M - FI.

Ycnosue paBHoBecCKA pblyara:




M +M +..=0
MoABWMKHbIM M HENOABWMMKHbIM 610KN. KM NpoCTbIX MEXaHWU3MOB,

n= Anonesman
‘{ﬂrpaqmaﬂ

1.21

[asneHune TBEpAOro Tena.

dopmyna ana BblYUCAEHUA AaBAeHUa TBEPAOro Tena:

-
P=og

[JasneHue rasa. ATmocdepHoe fasneHue.
MMApocTaTMYecKoe AaBeHne BHYTPU KULKOCTU.

CDopmyna ANnA Bbl4NCNIEHUA OaBNEHUA BHYTPU XKUOKOCTU!

D=pgh+p,

1.22

3akoH Mackana. fmapaBanyecKuin npecc

1.23

3aKkoH Apxumega. Popmyna ans onpeaeneHuA BbiTaKMBaOLWEN CUAbI, AEACTBYIOLLEN Ha Teno,
MOrpy»EHHOE B KMUAKOCTb UM ras:

F_i_p;_ = ng

Ycnosue nnasaHuAa Tena. lNnasaHue cynos v Bo3ayxonaaBaHue

1.24

MexaHun4yeckme KonebaHusa. AMnNanTyaa, nepmos 1 yactora KosnebaHuin. Popmyna, cBsasbiBatoLan
YacToTy U Nepuoa KosiebaHuii:

—
i

1.25

MaTemaTU4ecKMit U NPYKUHHBIN MAasTHUKK. [peBpaLLeHme SHeprMm npu KonebatebHOM
OBUXKEHUN

1.26

3awxarou.u4e KonebaHus. BbIHY»XAeHHble KonebaHusa. PesoHaHc

1.27

MexaHunyeckne BoJHbI. MpoaoabHbIE U NoNepeYHble BOHbI. [J/MHA BOMHbI M CKOPOCTb
pacnpocTpaHeHUn BOJHbI:

r=v-T

1.28

3BYK. [POMKOCTb 1 BbicOTa 3BYyKa. OTpaKeHne 3ByKOBOM BOJIHbI Ha rpaHuLe ABYX cpea.
NHPpasByK 1 ynbTpa3ByK

1.29

MpakTnyeckmne paboTobl




N3mepeHune cpeaHelt NNOTHOCTU BELLECTBA; apXMMeL0BOW CUbI; *KECTKOCTM NPYKUHbI;
KO3bPULMEHTA TPEHWUA CKOMIbKEHUS; PAabOTbI CU/bI TPEHUA, CUbI YNIPYTOCTU; CPEAHEN CKOPOCTU
ABUXKeHMA BpycKa NO HaKJOHHOM NJIOCKOCTU; YCKOPEHUA BPYyCKa NpU ABUMKEHUM NO HAaKIOHHOM
NAIOCKOCTM; YacTOTbl U Nepunoaa KonebaHnin MaTeMaTUUYECKOro MafATHUKA; YacToTbl M Nepuosa
KONeBaHWNMN NPYHKUHHOTO MasTHUKA; MOMEHTA CWUJIbl, AEeNCTBYIOWEro Ha pblvar; paboTbl cubl
YRNpYyroctv npu nogbeme rpysa c NOMOLLBIO HENOABWKHOIO 610Ka; paboTbl CUAIbI YIPYrocTu npu
noabéme rpysa c NoMoLLLbI0 NOABUMKHOIO 6/10Ka.

WUccnepoBaHme 3aBUCUMOCTU apXMMEAOBOM CUAbl OT 06bEMA NOFPYXKEHHOW YacTu Tena u ot
NAOTHOCTU XUAKOCTU; HE3aBUCUMOCTM BbITa/IKMBAIOLLEN CUJIbl OT MacChbl TeNa; CUAbl TPEHUA
CKO/IbY¥XEHMA OT CU/Ibl HOPMANbHOTO AABNEHUA N OT POAA NOBEPXHOCTU; CUAbI YNPYrOCTH,
BO3HMKAIOLWEN B NPYKMUHE, OT cTeneHn gepopmaLmm NPYK1HbI; yCKopeHusa bpycka oT yrna
HaK/JI0Ha HanpasaAoLLLel; Nnepnoaa (4actToTbl) KoebaHNI HUTAHOTO MasTHUKA OT A/INHbI HUTY;
nepuoaa KonebaHuii Npy>KMHHOrO MaATHMKA OT MacChl Fpy3a U }KECTKOCTM NPYKUHbI;
nuccneaoBaHne He3aBUCUMOCTHM Neproaa KonebaHuii HUTAHOro MaaTHMKa OT Macchl rpysa.
MpoBepKa ycnoBusA paBHOBECUA pblyara

dusnyeckmne aBneHNs B npupoae: npumepsbl ABnXKeHnA C pas3/iIMdHbIMU CKOPOCTAMMU B KUBOW U
HeXMnBoM npupoae, AEVICTBME CUNbl TPEHUA B NpUpoae U TeXHUKe, NpuUanebl U OTINBI,

1.30 ABuKeHue nnaHeT CONHEYHOM CUCTEMBI, PEAKTUBHOE ABUMKEHWNE XKUBbIX OPraHU3MOB, pblvaru B
Tene YenoBeka, BANAHME aTMOCHEPHOro AaBEHUA HA KUBOM OPraHU3Mm, NaaBaHue pblb,
BOCNPUATME 3BYKOB }KMBOTHbIMM, 3EMNETPACEHME, CEMCMUYECKME BO/HbI, LlYHAaMMU, 3XO
TexHU4YecKme ycTponcTBa: CNMAOMETP, AAaTYNKM NOONKEHWNA, PACCTOAHUA U YCKOPEHUS,
ONHAMOMETP, NOALWMNHUKM, PAaKeTbl, PblYar, NOABUMKHbBIA U HENOABUMKHbLIN 610KKN, HAKNOHHAsA

131 NAI0OCKOCTb, NPOCTble MeXaHW3Mbl B HbITy, coobLiatowmecsa cocyapl, yCTPOMCTBO BOAONPOBOAA,
rMApPaBaAMdecKknin npecc, MaHOMeTp, bapomeTp, BbICOTOMEpP, NOPLUHEBOM HAacOC, apeoMeTp,
3X0N0T, UCNOJ/Ib30BaHME YAbTPa3BYyKa B ObITy U TEXHUKE

2 TENJTOBbIE ABAEHWNA

21 OCHOBHble NONOXKEHNA MONEKYAAPHO-KMHETUYECKOMN TEOPUM CTPOEHUA BelecTBa. Moaenu

' TBEPAOro, UAKOIo M ra3006pa3HOro CoCToAHMI BewecTBa. Kpuctananyeckne n amopoHble Tena

52 [sukeHue yacTu, BelecTBa. CBA3b CKOPOCTM ABUMKEHUA YACTUL, C TeMmnepaTypon. bpoyHoBckoe

' ABuKeHve, andoysna

23 CmaumBaHuMe U KanuAnapHble ABNEHUA

2.4 Tennosoe paclwimpeHue n cxatue

2.5 Tennosoe paBHOBecHe

2.6 BHyTpeHHAs aHeprua. PaboTta 1 Tennonepesaya Kak cnocobbl UISMEHEHWNA BHYTPEHHEN SHEPrUK

2.7 Buapl Tennonepenayumn: TenaonNpoOBOAHOCTb, KOHBEKLUA, U3NYyYeHne
HarpesaHue n oxnaxkgeHue ten. Konnyecrtso TennoTbl. YaenbHaa Tena0éMKOCTb:

2.8

O=cm(t,—1,)




3aKoH COXpPaHEHWNA 3HEPTIUK B TENJIOBbIX Npoueccax. ypaBHEHMe Tennosoro 6anaHca:

2.9
Q1 _Qg +..=0
510 NcnapeHue 1 KoHAeHcauua. U3meHeHWe BHYTPEHHEW SHEPTMM B NMPOLLECCE UCMAPEHMA U
' KOHAEeHcauun. KuneHue }nakoctu. YaenbHas Tennota napoobpasosarua: L=Q/m
2.11 BnarkHOCTb BO3Ayxa
MnaBneHue n Kpuctanamsauma. U3ameHeHne BHYTPEHHEN SHEPTUN NPU NAABAEHUUN U
Kpuctannunsaumu. YaenbHaa TennoTa naaBneHua:
2.12
m
2.13 BHYTpeHHAA aHeprmMa cropaHus Tonamea. YaenbHasa TeNAoTa cropaHus Tonamea: q = Q/m
2.14 MpuHuunbl paboTbl TennoBbix gsuratenenn. KMNA tennosoro gsuratens
MpaKktnyeckme paboTol
N3mepeHune yaenbHOM TENN0EMKOCTU METAIZIMYECKOTO UUAMHAPA; KOAMYECTBA TENNOTHI,
NoJly4eHHOro BOAON KOMHaTHOM TemnepaTypbl GUKCMPOBAHHOM MacCbl, B KOTOPYHO ONyLLEH
2.15 HarpeTbli UMAMHAP; KOJIMYECTBa Ten10Tbl, OTAAHHOIO HarpeTbiM LUIMHAPOM, NOCAE OMYCKaHMUA
€ro B BOA4Yy KOMHATHOM TemnepaTypbl; OTHOCUTENbHOM BNAYXKHOCTU BO34YXa; YAENbHOM TENNOTbI
nnasneHua nbaa. UccnepoBaHme UsMeHeHMA TemnepaTypbl BOAbl NPU Pa3/INYHbIX YCNOBUAX;
AB/IEHMA TeN1000MeHa NPU CMELINMBAHUKN XON04HON U ropaYveit Bogbl; NPoLLecca UCNapeHmns
®ur3nyeckme ABNeHNA B NPUPOLE: MOBEPXHOCTHOE HaTAXKEHUE U KanuANApHble ABNEHUA B
2.16 npupoae, KpUCTanabl B npupoae, nsnyyeHune ConHua, 3amepsaHne BOAOEMOB, MOPCKME BpU3bl;
obpa3oBaHue pockl, TYMaHa, UHes, cHera
TexHuYecKue yCTPOoMCTBa: KanuAAApbl, NPUMEPbI MCMONb30BAHNA KPUCTANNOB, XMUAKOCTHbIN
2.17 TepmomeTp, AaT4MK TemnepaTypbl, TEPMOC, CUCTEMA OTOMIEHNA AOMOB, TMIPOMETPbI,
NcUXpPoMeTp, Naposasn TypbuHa, ABuraTenb BHYTPEHHEro CropaHuns
3 SNEKTPOMAIHUTHbLIE ABNEHUA
3.1 dneKkTpusayma ten. [iga Bnaa sNeKTpruyeckmx 3apagos
3.2 B3ammogelicteme 3apsaKeHHbIX Ten. 3akoH KynoHa
3.3 3aKOH COXpaHEeHUA 3N1eKTPUYECKOro 3apasa
3.4 dneKTpuyeckoe nose. HanpaKEHHOCTb 31eKTpMYecKoro nona. NMpuHuun cynepnosmummn
' 3NEKTPUYECKUX nosielt (Ha KauecTBEHHOM YypoBHe)
35 Hocutenn anektpuyeckmx 3apagos. [leicTBMe 31eKTPUYECKOro NOoJIs Ha SNEKTPUYECKUE 3apasabl.
' MPOBOAHUKN N ANINEKTPUKMU
3.6 MOCTOAHHBIV 9N1EKTPUYECKUI TOK. [leCTBMA 3NeKTpuYeckoro Toka. Cnia Toka. HanpsaxeHue.




l=q/t,U=A/q

3]16KT|OVI‘-I€CKOE conpoTtuBneHune. YaenoHoe 3/1EKTPUYeCKoe conpoTmusaeHue:

3.7
R =pl/S
3.8 3akoH OMa An15 y4acTKa anekTpudeckon uenum: | = U/R
MNocnepoBatenbHoe coegnHeHUe NPOBOAHUKOB:
I,=I,. U=U,+U,. R=R, +R,
3.9 MNMapannensHoe coeanHeHMe NPOBOAHMKOB PAaBHOIO CONPOTUBNEHUA:
R
U ZUD;IZI&IJ;R:?.
CmellaHHble cOegMHEHNA NPOBOAHMKOB
3.10 PaboTa 1 MOLLHOCTb 3neKTpruyeckoro Toka. A = Ult, P = Ul
3aKkoH [Koyna — JleHua:
3.11 =
Q=I"-R-t
3.12 OnbIT IpcTega. MarHMTHoOe nose NPSAMOro NPOBOAHMKA € TOKOM. JIMHUM MarHUTHOM MHAYKUMMK
3.13 MarHuTHoOe no/sie NOCTOAHHOIro MarHuTa. Bsaanmogencrtene NOCTOAHHbIX MarHUTOB
3.14 JencTBme marHUTHOro Noaa Ha NPOBOAHUK C TOKOM
3.15 OnbiTbl ®apagesn. ABneHME 3INEKTPOMArHUTHOM MHAYKUMK. MpaBuno fleHua
MpaKtuyeckme paboTbl
N3mepeHMe 3N1eKTPUYECKOro CONPOTUBAEHMA PE3NCTOPA; MOLLHOCTM SN1EKTPUYECKOTO TOKa;
paboTbl 3N1€KTPUYECKOrO TOKA.
NccnepoBaHne 3aBUCMMOCTM CUJbl TOKA, BO3HMKAIOLWErO B NPOBOAHMKE (pe3ncTopbl, laMnoyKa),
3.16 OT HanpAXeHMA Ha KOHL,aX NPOBOAHMKA; 3aBUCMMOCTU CONPOTUBAEHUA OT A/IMHbI NPOBOAHMKA,
nAoLWaan ero NnonepevyHoro ceyeHma 1 yaenbHOro CONnpoTMBIEHUA.
MNpoBepKa NpaBmaa oA 3N1EKTPUYECKOTO HaNPAXKEHMA NPU NOCNeA0BaTe/IbHOM COeAMHEHNN
NPOBOAHWKOB; NPaBuIa /1A CUbl SJIEKTPUYECKOTrO TOKa NpU Napanie/lbHOM COeAUHEHNN
NPOBOAHUKOB (PE3UCTOPbI U NaMNOYKa)
dursmyeckne ABNEHNA B NPUPOAE: SNEKTPUUYECKME ABNEHNA B aTMOCcheEpe, 3NEeKTPUYECTBO HKMBbIX
3.17 OpraHM3mMoB, MarHUTHoe noJse 3emnu, gpend NoaKCOB, POb MarHUTHOIO NOAA ANA XU3HU Ha
3emne, NonapHoe cuaHue
3.18

TexHUYecKme yCTPOMCTBA: 31IEKTPOCKON, aMNepPMETP, BOJIbTMETP, PEOCTaT, CUETUMK




BHEKTpVI‘-IECKOﬁ SHEPIrnn, aNEKTPOOCBETUTE/IbHbIE Flpl/l60pbl, HarpesaTte/ibHblE 3HEKTpOI'IpI/I60pr
(I'IpMMepr), 3NN1EKTPpUYeCKmne npegoxpaHnTenun, aNeKTpomarHnT, anekTpoasuraTesib nOCTOAHHOIo
TOKa, reHepaTop NOCTOAHHOIO TOKa

3.19 DNeKTPOMarHUTHble BO/HbI. LLIKana af1eKTPoOMarHMTHbIX BOH

3.20 JNlyyeBan mogenb ceeTa. [pamonMHenHoOe pacnpocTpaHeHe cBeTa

3.21 3aKOH oTpaXkeHua ceeTa. [lhockoe 3epKano

3.22 MpenomneHne ceeTa. 3aKOH NpPesIOM/IEHMA CBETA

3.23 dncnepcuna ceeta

3.24 JnHza. Xog nyyeit 8 ivH3e. PoKycHoe paccTosHMe AnH3bl. OnTuyeckasa cuna nnH3bl: D= 1/F

3.25 [na3 Kak onTuyeckasa cuctema. OnTuyeckmne npmnbopbl
MpaKktnyeckme paboTol
HH#HPar###3mepeHne onTMYECcKolM cuabl cobupatoweit AMH3bl; GOKYCHOTO PacCTOAHUA
cobupatoLLeit NMH3bI (Mo CBOMCTBY paBeHCTBa PasMepoB NpeameTa U n3obparkeHus, Koraa

3.26 npeAMeT PAacroNoXKeH B ABOMHOM OKyce), NOKasaTena npesioMaeHuns cTekna.
H#i#HtPar#t#ccnepoBaHue CBOMCTBA M306parkeHMA, NOAYYEHHOTO C MOMOLLbIO cobupatoLein
JINH3bI; U3MeHEHMUA GOKYCHOIo PacCTOAHWUA ABYX CIOXKEHHbIX IMH3; 3aBUCMMOCTU yra
npesoMaeHuA CBeTOBOro Nyya OT Yria NageHua Ha rpaHuue «Bo3ayX — CTEKI0»

3.97 ®usnyeckme asneHna B npupoge: 3atmeHuna ConHua v JlyHbl, uBeTa Tes, ONTUYECKUE ABNEHUA B

' atmocdepe (uBeT Heba, pedpakuma, pagyra, MUpax)

3.28 TexHW4YecKme ycTpoMCcTBa: 0O4KM, Nepuckon, GoToannapaTt, ONTUYECKNE CBETOBOAbI

4 KBAHTOBbIE ABJIEHWNA

4.1 PagnoaktMBHOCTb. Anbda-, 6eTa-, ramma-usnydeHms. Peakuym anbda-u beta-pacnaga

4.2 OnbiTbl Pe3epdopaa no pacceanuto anbda-yactuy, MNnaHeTapHaa moaenb atoma

4.3 CocrtaBs aTomHoOro aapa. Misotonol

4.4 MNepuog nonypacnaga aToOMHbIX A4ep

4.5 ApepHble peakuuun. 3aKOHbI COXpPaHEeHUA 3apAJ0BOro U MacCoBOro Yncen
®dusnyeckme ABNEHNA B NPUPOLE: eCTECTBEHHDbIN PAAMOAKTUBHBIN GOH, KOCMUYECKUE Ny4M,

4.6 pafnN0aKTUBHOE MU3yYeHMe NPUPOLHbBIX MMHEPANOoB, AeNCTBUE PALMOAKTUBHBIX U3/TYYEHWUI Ha
OpraHn3m 4yenoBeKa

47 TexHU4YecKme ycTpoMCTBa: CNEKTPOCKOM, MHANBUAYANbHbIN A03MMETP, Kamepa BuabcoHa,

AO0EPHAA SHEPreTuKka







YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



