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MOACHUTEJIbHAA 3ATTMCKA

Mporpamma no (M3MKe Ha YPOBHE OCHOBHOrO 06uero o06pa3oBaHMs
COCTaB/IeHa Ha OCHOBE MOJMOXEHMN N TpeboBaHWA K pe3y/ibTaTaM OCBOEHMS Ha
6a30BOM YpOBHE OCHOBHOW 06pa3oBaTe/IbHON MPOrpaMmbl, NPeACTaBNEHHbIX B
®IOC 000, aTaKxe ¢ y4ETOM (hefepanbHOM paboyein NporpaMMbl BOCNINTaAHUS 1
KoHuenuun npenogasaHns y4yebHoro npeameta «Pusmnka.

[Mporpamma no (oM3MKe Ha YPOBHE OCHOBHOro 06Llero o6pa3oBaHus
COCTaB/iIeHa Ha OCHOBE MOMOXEHW 1 TpeboBaHWIA K pe3y/ibTaTaM OCBOEHMUS Ha
6a30BOM YpPOBHE OCHOBHOW 006pa30BaTe/IbHOM MPOrpaMmbl, MPeacTaB/eHHbIX B
®IOC 000, aTaKxe ¢ y4yeToM (hefepanbHOM paboyein NporpaMMbl BOCAUTaHUSA U
KOHLEeNuuy npenogasaHuns yyebHoro npeameta «Pusmnkas.

CogepxaHue nporpamMMbl MO (M3MKe HanpaeneHO Ha (OpMUpPOBaHME
€CTeCTBEHHOHAaY4YHOW TPamMOTHOCTM OOyuYaloWMXCs U OpraHM3aumio  U3yyeHus
(M3MKM Ha [esTeNbHOCTHOM OCHOBe. B nporpamme Mo (u3vke Y4YUTbIBatOTCA
BO3MOYXHOCTM Y4YeOHOro npeameta B peanmsaumm TpebosaHuin ®rOC OO0 K
MNaHMPYEMbIM NIMYHOCTHLIM U MeTanpeaMeTHbIM pesynibTaTam 06yUeHns, a Takke
MEXMpPeAMETHbIE CBA3N eCTECTBEHHOHAY4YHbIX Y4eOHbIX MPeAMETOB Ha YpPOBHE
OCHOBHOr0 06L1ero obpasoBaHus.

MporpammMa no m3nkKe ycTaHaBNMBaET pacnpeseneHne y4ebHoro marepumana
no rogam obydeHms (Mo Knaccam), npegnaraeT NPUMEPHYH NOCNeL0BaTe/IbHOCTb
M3yYeHNs TeM, OCHOBaHHYH Ha /IOTMKe pa3BUTUS NPeAMETHOrO COAEPXKaHUS U
y4yeTe BO3PacTHbIX 0COGEHHOCTEN 06YYatOLLIMXCS.

MporpamMa no (M3nKe paspaboTaHa C LEMbl0 OKa3aHWs METOAMYECKOW
MOMOLLM YUUTENIO B CO3[aHNM paboyeil nporpammbl Nno y4ebHOMY NpeameTy.

du3nkKa ABNSETCA CUCTEMOOOPA3YHOLLMM AN eCTECTBEHHOHAYYHbIX YUYeOHbIX
NPeaMeTOB, MOCKO/IbKY (M3MYECKMe 3aKOHbl fieXkaT B OCHOBE MPOLECCOB M
ABMEHNA, N3YyYaeMbIX XuUMUe, OuoNnorven, acTpoHOMUEn ©n  (HU3NYECKON
reorpacmeid, BHOCUT BKMaf B  €CTECTBEHHOHAYuYHYK  KapTUHY  Mupa,
npefocTaBnseT Hanbonee SACHble 06pasubl MNPUMEHEHWUS Hay4yHOro MeToja
MO3HaHWA, TO eCTb CNoco6a NOMyYeHNs AOCTOBEPHbIX 3HaHWI O MUPE.

OfHa u3 rnaBHbIX 3a4ay (PM3MYeCKOro obpasoBaHMsi B CTPYKType 0OLLEro
06pas3oBaHNa COCTOMT B (POPMUPOBAHUN ECTECTBEHHOHAYYHON PaMOTHOCTU K
NHTEpeca K HayKe y 00y4atoLLmxcs.

N3yyeHne u3vkn Ha 6a30BOM YpOBHE nNpeAanonaraet  OB/ajeHue
CefytoWwmMmn  KOMMNETEHTHOCTAMK, XapaKTepu3ytoWUMY  eCTeCTBEHHOHAYUHYHO
FPaMOTHOCTb:

* Hay4HO OOBLACHATb ABMEHNS,

* OUeHMBaTb W MOHMMaTb 0COGEHHOCTM Hay4YHOro UCCNea0BaHus;



MHTEPNPETMPOBATh [JaHHbIE W WCMO/b30BaTh Hay4Hble [0Ka3aTe/bCTBa
ANS NOMYYEHNs BbIBOLIOB.

Llenn un3yuyeHns (M3NKM Ha YPOBHE OCHOBHOro 06Liero o06pa3oBaHUs
onpefeneHbl B KOHUENUMM MpenodaBaHMst ydyebHOro npeameta «dPusnka» B
o6pasoBaTeNibHbIX  OpraHm3aumsax Poccuiickoli  depepaunn,  peanvayroLmx
OCHOBHbIe 06L1e06pa3oBaTe/ibHbIE NPOrpaMmbl.

Llenn n3yueHmnsi nsnku:

NpMoBpeTeHNE WHTEpeca W CTPEM/IEHUS O00Yy4alroLMXCS K Hay4YHOMY
M3YYEHWNIO MNPUPO/bl, PasBUTUE WX WHTENNEKTYaNlbHbIX U TBOPYECKUX
CMoco6HOCTEN;

pa3BUTME NPEeACTaBEHNIA O HAyYHOM METOAE MO3HaHWS U (POPMUPOBaHNE
MCCNeaoBaTeIbCKOro OTHOLLEHMS K OKPYXKatOLLMM SIBIEHUSM;
(hopMMpOBaHME HAy4YHOTO0 MMWPOBO33PEHUS KaK pesynbTaTa W3Yy4YeHus
OCHOB CTPOEHWS MaTepun 1 PyHAAMEHTa/IbHbIX 3aKOHOB (IM3UKK;
(hopMmMpoBaHMe NPEACTaBNEHWUA O PO (U3UKN AN PasBUTMSE APYTUX
€CTECTBEHHbIX HayK, TEXHUKWN U TEXHO/OIWIA;

pasBUTME  MNpefCTaBfeHWn 0  BO3MOXHbIX  cthepax  Oyayuiei
NPOMECCUOHANLHOW AEATENbHOCTU, CBSA3aHHOW C (DM3UKOI, NOAroTOBKAa K
Aa/IbHeliLeMy 00y4YeHMIO B 3TOM Harpas/ieHUN.

JOCTMXeHNe 3TUX Ueneil nporpaMMbl MO (DM3VKE Ha YPOBHE OCHOBHOMO
06LLero obpasoBaHmNs 06ecrneynBaeTCa peLleHeM CneayoLmx 3atay:

NpuobpeTeHMe 3HaHWIA O AWCKPETHOM  CTPOEHUM  BeLLecTBa, O
MEXaHWYECKMX, TEM/OBbIX, 3MEKTPUYECKMUX, MarHUTHbIX U KBAHTOBbIX
ABNEHUSX;

NpuobpeTeHMe YMeHWIn ONMUCbIBaTb N 0OBACHATL (PU3NYECKME ABMIEHUA C
MCMO/Mb30BaHMEM NOMYYEHHbIX 3HAHWN;

OCBOEHME MeTOLOB pelleHus MPOCTEeMMX pacyeTHbIX 3afjad C
MCO/b30BaHNEM (hM3NYECKIMX MoZenen, TBOPYECKNX "
MPaKTUKOOPUEHTUPOBaHHbIX 3a4ay;

pasBUTUE YMEHMI HAbMAaTb NPUPOAHbIE ABNEHUS U BbINOMHATL OMbIThl,
nabopaTopHble  paboTbl M 3KCNEpUMEHTa/IbHblE  WUCCNefoBaHMs  C
MCNO/b30BaHEM U3MEPUTENIbHbIX MPUBOPOB;

OCBOeHMe MpueMoB paboTbl C MH(OpMaUmen (PU3NYECKOr0 COLEPXKaHWS,
BK/HOYas MH(OPMaLMIO O COBPEMEHHbIX AOCTVKEHUSAX (PU3NKN, aHan3 U
KPUTUYECKOE OLieHMBaHWNe NH(opMaLmu;

3HAKOMCTBO CO cepaMu NPodecCUOHaIbHON AeATENIbHOCTM, CBA3aHHbIMM
C (M3MKOA, W COBPEMEHHBLIMW TEXHO/IOTUAMW, OCHOBAHHbLIMK Ha
AOCTUKEHUAX (PU3NYECKOIN HAYKM.



O6Lee YMCNO YacoB, PEKOMEHJ0BaHHbLIX A1 U3YyYeHNs Prn3nKKN Ha 6a30BOM
YpOBHe, - 238 yacoB: B 7 Knacce - 68 yacos (2 yaca B Hefento), B 8 Knacce - 68
yacoB (2 vaca B Hegent), B 9 knacce - 102 yaca (3 4aca B HeAen).

MpegnaraemMblii B NporpaMMe Mo um3nke nepeyeHb N1abopaTopHbIX paboT U
OMbITOB SIBNSIETCA PEKOMeHAATeNbHbIM, YUnTeNb AenaeT BblooOp MpW NpoBeAeHUN
NabopaTopHbIX PaboT U OMbITOB C Y4YeTOM WHAMBUAYaNbHbIX OCOGEHHOCTEN
00YyuUaloLLMXCS, CMNCKA SKCMEPUMEHTANbHBIX 3aaHuWiA, npeaiaraemMbiX B pamkax
OCHOBHOrO FOCY/JapCTBEHHOIO 3K3aMeHa Mo (3UKE.



COOEPXAHWNE OBYUEHWHA

7KNACC
Pun3MKa 1 eé posib B MO3HAHUN OKPYXKaIOLLEro Mupa.

du3nka - Hayka O npupoge. HAsfneHus npupodbl. PUNYECKME ABMEHUS:
MeXaHW4YeCcKue, TennoBble, 3MIEKTPUYECKNE, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

du3nyeckme BeNNUYUHBL. 13MepeHne (U3NYECKUX BeMUMH. Dusnyeckme
Npr6opbI. NorpeLwHoCcTb N3MepeHnii MexayHapoaHas cuctema eavHnL,.

Kak dwmsnmka W [gpyrme ecTeCTBeHHble HayKM M3y4aloT  Npupoay.
EcTecTBEHHOHAYYHbI METOZ MNO3HaHWA: HabneHWe, MOCTaHOBKA Hay4HOro
BONPOCa, BbIABWKEHWNE TUMOTE3, IKCMEPUMEHT MO MPOBEPKE r1noTe3, 00bACHEHME
Habnto4aemoro seneHns. OnucaHme U3NYECKMUX SBEHUIA C MOMOLLIbIO MOAenel

JeMoHCcTpaymn.

1. MexaHunyeckune, TensoBble, 3/EKTPUYECKME, MarHUTHble, CBETOBbIE
ABNEHWS.

2. ®usnyeckre Npmobopbl 1 npouedypa NPAMbIX U3MEPEeHUIn aHaNoroBbIM 1
LM(POBLIM MPUBOPOM.

JTabopaTOopHbIEPABOTbI U OMbITHI.

OnpefeneHune LeHbl AeNleHNs LWKasbl U3MepUTenbHOro npubopa.
3mepeHne pacCTOsIHWIA.

3mepeHme 06bEMA XXMAKOCTY U TBEPAOro Tena.

OnpegfeneHune pasmepoB MasibIX Tef.

3mepeHne TemnepaTypbl MY MOMOLUM >KMAKOCTHOrO TepMOMETpa U
AaTtynka Temneparypbl.

6 [MposedeHve nccnefoBaHMsA MO NPOBEPKe rMMoTesbl: AaSIbHOCTb MONETa
LapuKa, NYLEHHOr0 ropu3oHTa/IbHO, TeM 060/iblLUe, YeM 6O0/bLUE BbiCOTa
nycka.

[MepBOHaYasbHble CBEAEHNS O CTPOEHMM BELLeCTBa.

CTpoeHue BellecTBa: aToOMbl W MOMIEKY/bI, WX pa3mepbl.  OnbITbl,
[0Ka3blBaloLLIe AUCKPETHOR CTPOEHME BeLLeCTBa.

[BmxeHne dactuy BewlectBa. CBA3b CKOPOCTM [ABWDKEHMA YacTul, C
TemrepaTypoin. BpoyHOBCKOe [ABWXeHWe, Anddysus. BsanmopencTsme 4actul,
BeLLeCcTBa: MPUTSXKEHNE N OTTa/IKMBaHWE.

ArperartHble COCTOSIHUA BeLLeCTBa: CTPOEHME rasoB, XXWUAKOCTEN U TBEPAbIX
(Kpuctanimyeckmx) Ten. B3aMmocBsA3b MeXAy CBOMCTBaAMW BELLECTB B PasHbIX
arperaTHbIX COCTOSHMSAX WU UX aTOMHOMOJIEKYNIAPHBIM CTpoeHueM. OCOBeHHOCTH
arperartHbIX COCTOSHWIA BOAbI.

JeMoHCcTpauun.

1. HabniogeHne 6pOyHOBCKOIO ABVKEHUS.

2. HabntogeHve guipdoysnu.
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3 HabniogeHne  ABNEHUIA,  OOBACHAOWMXCA  MPUTSHKEHUEM WK
OTTa/IKMBaHWEM YacTWL, BELLECTBA.

JTabopaTopHblepaboTbl M OMNbITHI.

1. OueHka [guameTpa aromMa MeTOZOM pAafoB  (C  MCMO/Sb30BaHMEM
(hoTorpadumii).

2. OnMbITbl MO HAG/KOAEHMIO TEMJIOBOI0O pacLUMpPeHNs ras3os.

3 OnbITbl N0 06HAPYXXEHUIO LENCTBUSA CUT MONEKYNAPHOIO MPUTSXKEHNS.
[BV>XeHWe 1 B3anMoeincTeune Te.

MexaHunyeckoe [ABWKeHWe. PaBHOMEpPHOe ¥ HepaBHOMEpPHOe [BWXKEHMe.
CkopocTb. CpefjHsii CKOPOCTb MNPV HEPaBHOMEPHOM [ABWKEHWUW. PacuyeT nytu u
BPEMEHW ABVKEHWS.

fBneHve wuHepumn. 3akoH WHepuun. B3lanmopencTBMe Tel KakK MpuymHa
M3MEHEHNA CKOPOCTU [ABWXKeHWs Ten. Macca Kak Mepa WHePTHOCTM Tefa.
[MnoTHOCTL BewlecTBa. CBA3b MIOTHOCTU C KOMMYECTBOM MOJIEKYN B eAVHULE
obbema BeLLecTBa.

Cuna Kak xapakTepucTuka B3avmMogeincTema Ten. Cuma yrnpyroct v 3akoH
'yka. VI3mepeHve cuibl C NOMOLLBIO AMHAMOMETpa. FABNeHWe TArOTEHMA U cuna
TsKecTU. Cuna TSKeCTU Ha apyrux nnaHetax. Bec tena. HesecomocTb. CrioxeHue
CWN, HampaB/ieHHbIX MO O4HOW MpAMOW. PaBHofeincTBytowas cui. Cuna TpeHus.
TpeHne CKOMbXXeHUs 1 TPeHWe NoKoA. TpeHne B NPUPOAE U TEXHUKE.

JeMoHCcTpaumn.

HabntogeHre MexaHU4ecKoro ABVXKeHUs Tena.
13mepeHre CKOPOCTM NPAMOJSIMHEAHOTO ABUXKEHWS.
HabntogeHve aBneHns UHeEPLMW.
HabntogeHve n3MeHeHMs CKOPOCTM NPpW B3aMMOENCTBUN Te.
CpaBHeHMe Macc Nno B3aMMOAENCTBULO Ten.
CnoXeHue cun, HanpasBneHHbIX N0 OAHON NPAMONA.
JlabopaTOopHbIEPAbOTbI M ONbITHI.
1. OnpegeneHve CKOPOCTU pPaBHOMEPHOIO ABWIKEHMUS (LLapuKa B XXUAKOCTH,
MOZENN 3MIEKTPUYECKOr0 aBTOMOOWNA 1 TaK Jasee).
2. OnpefeneHne cpefHeli CKOPOCTU CKOMbXXEHWUA Opycka WM Liapuka no
HaK/TOHHOW M/I0CKOCTM.
3 OnpepeneHve NIOTHOCTU TBEPLOro Tena.
4. OnblITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb pacTskeHus (aedopmaunin)
NPYXXUHbI OT MPUSIOXKEHHOIN CUbI.
5 OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb CW/bl TPEHUA CKONbXEHUSA OT
Beca Tena 1 XapaKTepa COnpurKacaroLmnxcs MoBepXHOCTEN.
[aBneHune TBEPAbIX Tes, XXNAKOCTEN 1 rasos.

oA WD P



[aeneHne. Cnocobbl YMeHbLUEHNSA 1 YBENNYEHUS AaBneHns. [aBneHue rasa.
3aBMCMMOCTb faBfieHMs rasa OT o06bema, TemnepaTypbl. [lepegava [daBneHus
TBEpAbIMM Tenamu, XUAKOCTAMW U rasamn. 3akoH [llackand. MHeBMaTUyeckue
MalUMHbl.  3aBMCUMOCTb [aB/IEHUS XUAKOCTUM OT rNybuHbl. [MapocTaTUyecKunia
napagokc. CoobuatoLmecs cocypl. MmapaBnnyeckmne MexaHusmbl.

ATmocepa 3emnm u atMmocepHoe fasneHue. NpuynHbI CyLECTBOBAHUS
BO3AYLUHOM 060n04kM 3emnin. OnbIT Toppuyennn. M3mepeHue aTtMochepHOro
[iaB/IeHNA. 3aBUCMMOCTb aTMOCHEPHOrO AaBfIEHUS OT BbICOTbI Haf, YPOBHEM MOPS.
[Mpnbopb! 418 N3MePEHNS aTMOCHEPHOr0 AaB/eHNS.

[ecTBre XNOKOCTM U rasa Ha Nnorpy>XeHHoe B HUX Tesno. BbITankmearowas
(apxmnmepoBa) cuna. 3akoH Apxumega. NnasaHue Ten. BosayxonnasaHue.

JemMoHCcTpaymn.
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3aBMCMMOCTb [aB/IeHNs rasa oT TeMnepartypbl.

Mepepaya AaBneHNs XXUAKOCTHIO U ra3oMm.

CoobuatoLmecs cocyfpl.

MMapaBnnyeckmii npecc.

MposBneHne AeACTBUA aTMOCHEPHOIO AaBNEHUS.

3aBMCMOCTb BbITa/IKMBAKOLLEN CWMbl OT 06bEMa MNOrpyXXEHHON 4YacTu
Tena v NAOTHOCTY XXMUAKOCTM.

PaBEHCTBO BbITa/IKMBAOLLEN CU/Tbl BECY BbITECHEHHOW XMAKOCTW.
YcnoBue nnaBaHUst TeN: NfaBaHWe WM NOTPY>XeHUe Ten B 3aBUCMMOCTU
OT COOTHOLLIEHWS NIOTHOCTEN Tena U XXULKOCTW.

JTabopaTopHbIePaboThl U OMbITHhI.

1.

3

WccnenoBaHme 3aB1CMMOCTI Beca Tena B BOAe OT 06bEMa NOrpyXEHHOM B
XXMAKOCTb YacTu Tena.

OnpefeneHne  BbITa/lKMBaKOLWIEW  CWUNbl,  AEACTBYIOWEN Ha  Teno,
MOrPY>KEHHOE B XXMAKOCTb.

[MpoBepKa He3aBNCMMOCTM BbITA/IKUBAIOLLE CUMbI, AEACTBYHOLLENA Ha TENOo
B XKMAKOCTW, OT Macchl Tena.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb  BbITa/IKMBAIOLWEA  CUSIbl,
[ECTBYIOLLEN Ha Teno B >KMUAKOCTW, OT 00bEMa NOrpy>KEHHOW B
XXMAKOCTb YacTK Tena u 0T NAIOTHOCTU XXMNAKOCTK.

KOHCTpynpoBaHMe apeomeTpa WM KOHCTPYWMpPOBaHME  NIOAKM U
onpeaeneHne eé rpy3onogbLEMHOCTMW.

PaboTa 1 MOWHOCTb. JHeprus.

MexaHnyeckas pabota. MOLHOCTb.

[MpocTble MexaHu3Mbl: pblyar, 610K, HaKIOHHasA MI0CKOCTb. [pasusio
paBHOBecusi pblyara. [MpumeHeHMe npaBuna paBHOBECUA pblyara K 6G/10Ky.



«30M10T0e npaBuno» MexaHukW. KoathduumeHT nonesHoro AencTBust (panee -
KIMA4) npocTbix MexaHn3MOoB. MpOoCTble MeXaHU3Mbl B ObITY Y TEXHUKE.

MexaHunyeckaa 3Heprns. KuHeTuyeckas W MNOTEHUMaNbHAA  3HEprus.
[MpeBpaLLeHne OfHOro B1Aa MeXaHU4ecKom 3Heprum B Apyroin. 3aKoH COXpaHeHUs
3HEPrun B MeXaHuKe.

JemMoHCcTpaumn.

1. [MprMepbl NPOCTLIX MEXaHWU3MOB.

JTabopaTopHblepaboThbl M OMbITHI.

1. OnpepgeneHve paboTbl CU/Ibl TPEHUA NMPU PaBHOMEPHOM [BVXKEHWUW Tena

MO rOPU30HTA/ILHOM NMOBEPXHOCTM.

2. VccneposaHune ycnoBuin paBHOBECUS pblyara.

3 W3mepeHwne KIL, HaKNOHHOW NIOCKOCTW.

4. 13y4yeHne 3aKOHa COXpaHeHNs MeXaHNYeCKOoW IHEPrnu.

8 KNTACC

Tennosble ABNEHUS.

OCHOBHble  MOMOXEHMS  MOJEKY/IAPHO-KMHETUYECKON Teopun  CTPOEHWS
BellecTBa. Macca 1 pa3mepbl aTOMOB M Monekyn. OnbITbl, NOATBEPXKAAIOLLME
OCHOBHbIE NMOMOXEHUSA MOJIEKY/IAPHOKMHETUYECKOI TEOPUN.

Mogenu TBEPAOro, >MAKOFO W ra3000pa3HOro COCTOSIHUMA  BeLLECTBa.
Kpuctannnyeckne n amopHble Tenia. O6bACHEHE CBOMCTB rasos, XUAKOCTEN U
TBEPAbIX TeN Ha OCHOBE MOMOXEHNI MONEKYNSAPHO-KMHETUYECKON TEopUMN.
CmMaumBaHue 1 KanunnapHble AB1eHNsA. TennoBoe pacLUMpeHmne 1 CxXaTtue.

TemnepaTtypa. CBA3b Temrepatypbl CO CKOPOCTbHO TEMI0BOro [BUXKEHUSA
yactuu, BHyTpeHHss 3Heprms. Crocobbl WM3MEHEHWA BHYTPEHHE 3SHepruu:
Tenaonepegaya 7 COBEpLLEHNE paboThl. Buabl Tennonepeaayn:
TEN/I0NPOBOAHOCTb, KOHBEKLUSA, U3/TyUeHNe.

KonuyectBo TennoTbl. YAenbHas TensoéMKOCTb BellecTBa. TensioobMeH u
TENnI0BOe paBHOBECWME. YpaBHeHMe TensioBoro OanmaHca. [naBneHne
OTBEPAEBAHME KPUCTI/IMYECKUX BELLECTB. YAenbHasd TenjoTa M/iaBneHus.
[MapoobpasoBaHMe U KoHAeHcauusa. WcnapeHuwe. KuneHve. YpenbHad Tennora
napoobpaszoBaHns. 3aBUCUMOCTb TemrnepaTypbl KUMEHWs OT aTMoCcgepHOro
[laBEHA.

BnaxHOCTb BO3ayXxa.

JHeprva Tonavea. Y aenbHasa TennoTta CropaHus.

MpuHUMNbLI paboTbl TennosbixX fAsuratener K14, TensoBoro Apurarens.
TennoBble ABUraTeny 1 3awmMTa OKpyXXatoLen cpesp!.

3aKOH COXpaHeHusa 1 NPeBpaLLeHns 3Heprumn B TeNI0BbIX NPOLIeCcax.

JdemoHcTpaunu.

1. HabniogeHve 6pOoyHOBCKOIO [ABMKEHUS.
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HabntogeHvie guddoysnu.

HabntogeHve SBeHN A cMavmBaHns 1 KanuansapHbIX SBEHWIA.
HabntoaeHne TennoBoro pacLuMpeHns Ten.

3MeHeHWe [aBneHus rasa npyv M3MeHeHUW 06bEMA W HarpeBaHUW WK
OXNTaKAEHMM.

MpaBuna n3mMepeHns Temneparypsbi.

Buabl Tennonepegayn.

OxnaxaeHue npu coBepLUeHNN paboTbl.

HarpesaHue npu coBepLUeHMN paboTbl BHELLUHVMMW CUMAMMU.

10. CpaBHEHVE TENIOEMKOCTEN Pa3NINUHbIX BELLECTB.

11. HabnogeHne KUNeHus.

12. HabnrogeHne NocTosHCTBa TeMMnepaTypbl NPU NaBfeHNN.
13 Mogenu TennoBbIX ABUraTeneil.
JTabopaTopHbIEPAbOThbI M ONbITHI.

1.
2.

3

e

OnbITbl M0 06HAPYXXEHUIO LENCTBUSA CUT MONEKYNAPHOMO MPUTSHKEHNS.
OnbITbI M0 BblpaLMBaHMIO KPUCTa/110B NMOBAPEHHOW COMM U caxapa.
OnbITbl MO Ha6MOAEHMIO TEMMOBOI0 PacLUMPEHNs rasoB, >XXUAKOCTEN U
TBEPAbIX TeN.

OnpefeneHuve faBneHns BO3Ayxa B 6a/ioHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb [AaBfieHUs BO34yXa OT €ro
06bEMA 1 HarpeBaHWs UM OXNXKAEHUS.

MpoBepKa rmnoTesbl IMHENHOW 3aBUCUMOCTM [/INHbI CTONBUKA YKUAKOCTY
B TEPMOMETPUYECKOI TPYOKe OT TeMmepaTtypbl.

HabnogeHne W3MEHeHWs BHYTPEHHeW 3Hepruyv Tena B pesy/bTare
Tennonepeayn n paboTbl BHELLIHMX CU.

WNccnepoBaHne sBNeHMst TennoobMeHa Mnpu CMeLUMBaHWMKU XONIOAHON U
ropsyei Bogpbl.

OnpefeneHne  Konu4yectsa  TensoTbl,  MOMlYYEHHOro  BOAOWM  Npu
Tenno006MeHe C HarpeTbiM MeTa/TIMYECKUM LTNHAPOM.

10. OnpeaeneHve yaensHOW TeNIOEMKOCTI BELLECTBA.

11. iccnefioBaHme npouecca UcnapeHus.

12. OnpefeneHne 0THOCUTENBHON BNaXKHOCTW BO3AyXa.

13 OnpefeneHvie yaensHOW TennoTbl N1aBeHns Nbaa.

ANeKTpUYeCcKne N MarHUTHbIE IBNIEHUS.

AnekTpu3aumsa Ten. [lBa poga 3NeKTPMYECKUX 3apsigoB. Baammopgencteme
3apsHKeHHbIX  Ten.  3akoH KynoHa (3aBMCUMMOCTb  CW/Ibl  B3aMMOZENCTBUS
3apPSKEHHbIX Te/ OT BENYMHbI 3aPSAA0B N PaCCTOAHMSA MEXAY Tenamm).

AnekTpuyeckoe none. HanpsXEHHOCTb 3M1EKTPMYecKoro nons. puHumn
Cynepno3nLmMm 3IEKTPUYECKNX NoJeit (Ha Ka4eCTBEHHOM YPOBHE).



HocuTenn anekTpuyecknx 3apsfoB. dnieMeHTapHbIA 3EeKTPUYECKUA 3apsi.
CTtpoeHve atoma. [1pOBOAHMKM W OMINEKTPUKW.  3aKOH  COXpaHeHud
3NEeKTPNYECKOT 0 3apasa.

ANEKTPUYECKNA TOK. YCNOBUA CYLLECTBOBAHWUSA 3MEKTPUYECKOr0 TOKaA.
NCTOYHMKN MNOCTOSAHHOrO TOKa. [leCTBMS 3/1EKTPUYECKOro TOKa (TernsoBoe,
XUMUYECKOe, MarHUTHOe). NEKTPUYECKUIA TOK B XKMAKOCTSAX U rasax.

AnekTpuyeckas uUenb. Cuna  TOKa.  DNEKTPUYECKOe  HanpshkKeHue.
ConpoTuBneHne NPoOBOAHMKA. Y[ieNbHOe COMpOTMBNEHME BellecTBa. 3akoH Oma
Ana  yyactka uenu. [locnegoBatenbHOe U MNapaleflbHOE  COefMHEHME
NMPOBOAHNKOB.

Pabota M MOLLHOCTb 3/MEKTPUYECKOro Toka. 3akoH [hkoyns-JleHua.
ANeKTprYecKne Lenu 1 noTpebuTenn aNeKTPUYecKom aHeprumn B 6biTy. KopoTkoe
3aMblKaHue.

MOCTOSHHbIE  MarHUTbl.  B3aMMmopgeicTBMe  MOCTOSIHHBIX — MarHWUTOB.
MarHuTHoe none. MarHMUTHoe nosie 3emM/IM U ero 3HavyeHue Ana XU3Hu Ha 3emre.
OnbIT  3Jpctega.  MarHuMTHOe Mofe  3/IEKTPUYECKOro  Toka.  [MpumeHeHue
31IEKTPOMArHMTOB B TEXHWKe. [leCTBME MAarHUTHOIO No/s Ha NPOBOAHUK C TOKOM.
AnekTpoasurateslb MOCTOAHHOrO ToKa. VIcrnonb3oBaHWe 3neKTpoasuraTeneil B
TEXHUYECKMX YCTPOMCTBAX M Ha TpaHCMopTe.

OnbITbl Papages. ABNeHNe 3N1eKTPOMarHUTHON NHAYKUMK. TpaBuno JSleHua.
AneKkTporeHeparop. Cnocobbl Nnony4veHus 3/IEKTPUYECKON 3Hepruu.
ANeKTPoCTaHLMN Ha BO30OHOB/AEMbIX MCTOYHUKAX SHEPTUN.

JeMoHCcTpaymn.

AnekTpusauma Ten.
[lBa poja aneKTpuUYecKmx 3apsaLoB 1 B3aUMOAENCTBUE 3aPSHKEHHbIX Tel.
YCTPOCTBO U AENCTBME 3M1EKTPOCKONA.
AneKkTpocTaTuyeckaa NHAYKUNS.
3aKOH COXpaHeHWsa 3NeKTPUYECKUX 3apaL0B.
[MPOBOAHWNKM U AN3INEKTPUKM.
MogenupoBaHue CUMNOBbLIX IMHWUIA 3IEKTPUYECKOIO MOSIS.
ICTOUHNKM NOCTOAHHOIO TOKa.
[eCcTBMS 3NeKTPUYECKOro ToKa.
. DNIEKTPUYECKNI TOK B XXMUAKOCTU.
. a30BbI pa3pag.
12. I3MepeHune cunbl TOKa aMnepmeTpoM.
13 13mepeHne 3/1IeKTPUYECKOro HanpsXeHns BOIbTMETPOM.
14. PeocTar 1 MarasvH COMpOTUB/IEHNIA.
15. B3anmoaencTame nocToSAHHbIX MarHUTOB.
16. MogenMpoBaHMe HEBO3MOXXHOCTW pa3Ae/ieHns NoaKCcoB MarHuTa.
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17. MopgennpoBaHme MarHWTHbIX MOJei MOCTOSAHHbLIX MarHUTOB.

18. ONbIT OpcTesa.

19 MarHuTHoe nose ToKa. SNeKTPOMarHuT.

20. [JeiicTBME MArHUTHOrO MO/A Ha MPOBOAHMK C TOKOM.

21. ONeKTpoaBUrartesb NOCTOAHHOIO TOKa.

22. iccnenoBaHne ABMEHUA 3N1eKTPOMarHUTHOW UHAYKUWN.

23. OnbITbl Dapajes.

24. 3aBUCMMOCTb  HanpaBfeHUs WHAYKUMOHHOIO TOKa OT YCNOBWIA €ro
BO3HWKHOBEHUS.

25. ONeKTporeHepaTop NOCTOAHHOIO TOKa.

JTabopaTopHblepaboTbl M OMNbITHI.

1. OnbiTbl MO HAONIOAEHMIO 3NEKTPU3aUMU  Ten  UHAYKUMEeA ©n  npu
COMPUKOCHOBEHUM.

2. WccnefoBaHne [eMCTBMS  3NEKTPUYECKOr0 Mofs Ha MPOBOAHVKK 1

AN3NEKTPUKMN.

C6opKa 1 npoBepKa paboTbl 3MEKTPUYECKON LLeNN NOCTOSAHHOIO TOKa.

I3mepeHne 1 perynvpoBaHmne cusbl TOKa.

A3mepeHne 1 perynmpoBaHne HanpsXxeHus.

iccnepoBaHne 3aBMCMMOCTUM CUMbl TOKa, MAYLLEro yepes3 pesnctop, OT

COMPOTUBIEHNA Pe3NCTOopa U HanpsXKeHa Ha pe3ncTope.

7. OnbIThbI, [lEMOHCTpUpYOLLne 3aBMCMMOCTb 3/1EKTPUYECKOr0
COMPOTUBNEHNA NPOBOAHMKA OT €ro A/IMHbI, N/oWaaM nornepevyHoro
ceyeHua 1 matepuana.

8 TlpoBepka nMpaBwfia CNOXEHUS HaNpPsXXeHWW Mpyu  nocnefoBaTe/lbHOM
COeZIMHEHMM ABYX PE3NCTOPOB.

9 [lpoBepka npasBuna 414 Cuibl TOKa NpU napaiienbHOM COeAVHEHUN
PE3NCTOPOB.

10. OnpegeneHve paboTbl 3NIEKTPUYECKOTO TOKa, MAYLLErO Yepes pe3ncTop.

11. OnpegeneHve MOLLHOCTM  3MEKTPUYECKOr0 TOKa, BblAensemMon Ha
pe3ncTope.

12. ViccnefoBaHne 3aBUCUMOCTW CU/bl TOKA, MAYLLETro 4epes Namnoyky, OT
HanpsXKeHNsa Ha He.

13 Onpepenexve K14 Harpesatens.

14. ViccneoBaHe MarHUTHOrO B3aMMO/EeNCTBUSA MOCTOSAHHBLIX MarHUTOB.

15 3yyeHMe MarHUTHOrO MONs  MOCTOSAHHbLIX  MarHWTOB  MNpuU KX
06beNHEHNN 1 pa3feNieHnN.

16. iccnepoBaHme LeNCTBUSA 3/IEKTPUYECKOrO TOKA HA MarHUTHYHO CTPEKY.
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17. ONbITbl, AEMOHCTPUPYIOLLME  3aBMCUMOCTb  CW/bl  B3aMMOAENCTBUS
KaTylK/W C TOKOM W MarHuta OT CWIbl TOKa M HanpasfeHua TOKa B
KaTyLLKe.

18. MI3yyeHune feinCcTBUA MarHUTHOIO NMOAS Ha NPOBOAHNK C TOKOM.

19, KOHCTpyunpoBaHve 1 n3yyeHre paboTbl 3/1EKTPOABUTaTENS.

20. 13mepeHne Kl anekTpogsuraresisHoOM YCTaHOBKMU,

21. OMbITbl MO WUCCNELOBAHUIO ABMEHUA  3NEKTPOMArHUTHOW  MHAYKUMK:
NcCnefoBaHNe W3MEHEHWIA 3HAYeHUs M Hanpas/ieHUS WHAYKUMOHHOMO
TOKa.

9 KNACC

MexaHuyeckne aBneHuns.

MexaHunyeckoe [ABmXKeHue. MatepuanbHaa Touka. CucTtemMa OTCYéTa.
OTHOCUTE/ILHOCTb  MEXaHWYeCKOoro [ABWKeHWUA. PaBHOMEpHOe NpPAMOJIMHEHOe
[BWKeHVe. HepaBHOMepHOe MpAMOSIVHEHOe ABvKeHue. CpeaHsas U MrHOBEHHaS
CKOPOCTbL Tena Npu HepaBHOMEPHOM ABVXKEHUM.

YCcKopeHue. PaBHOYCKOpeHHOe MpsMOSNHeHOe [ABukeHWe. CB0o6oAHOE
nageHune. OnbITol ["anunes.

PaBHOMepHOe [BVXXEHME MO OKPY>XXHOCTW. [lepuof M yacToTa obpalleHus.
JInHeinHaa 1 yrnoBas CKOPOCTH. LIeHTPOCTpeMUTENIbHOE YCKOPEHNE.,

MepBbIii 3aKOH HbloTOHa. BTopoii 3akoH HbtoToHa. TpeTuid 3akoH HboToHa.
[MprHLMN cynepnosnumum cun.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHus: cuia TPEHUA CKOMbXKEHUA, cuna
TPeHNs NOKoA, Apyrue BUAbl TPEHUS.

Cuna TSXKECTU WM 3aKOH BCEMUPHOIO TArOTEHMS. YCKOpPeHWe CBOOGOAHOrO
NafeHna. [swkeHne nnaHeT BOKpyr ConHua. lNepBas KOCMUYecKass CKOPOCTb.
HeBecoMOCTb 1 NeperpysKu.

PaBHOBeCWe MaTepuasibHOM TOYKWU. ABCOMNOTHO TBEPALOe Teno. PaBHOBecWe
TBEPAOro Tena ¢ 3aKpenéHHOM OCbio BpaleHus. MOMEHT curbl. LIEHTp TaKecTw.

mnynsc Tena. MsmeHeHne mmMnynbca. IMOynbC cuibl. 3aKOH COXpaHeHus
MMNynbca. PeaKTUBHOE [ABUXKEHWME.

MexaHu4yeckasd paboTa M MOLLHOCTb. PaboTa cui TSHKeCTW, Ynpyroctu,
TpeHus. CBA3b 3HepPrum 1 paboTbl. IoTeHUMaIbHas 3Heprua Tena, NOAHATOro Haj
MOBEPXHOCTbIO 3eM/n. [oTeHLMaIbHas 3HEPI s CXKaToM NPY>KUHbIL. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKOW 3HEprun. 3aKOH COXPaHeHUs MeXaHW4ecKOoM
3Heprun.

JemMoHCcTpaymn.

1. HabniogeHne mMexaHWYeCKOoro ABVKEHWUA Tefla OTHOCUTENIbHO pasHbIX Ten

OTCYéTa.
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10.
11.
12,

CpaBHeHWe MNyTel W TPaeKTOpWin ABWKEHWUS OLHOro M TOro >ke Tena
OTHOCUTE/IbHO PasHbIX TeN OTCYéTa.

I3mMepeHre CKOPOCTM M YCKOPEHNA MPAMOIMHENHOIO ABUXXEHUS.
ccnefoBaHne Npr3HakoB PaBHOYCKOPEHHOMO ABVXEHWS.

HabntogeHvie ABKEHNA Tena rno OKPY>KHOCTU.

HabntogeHre MexaHnyecKnx ABMIeHNA, NPONCXOLALLMX B CUCTEME OTCUETA
«Tenexxka» npu €8 paBHOMEPHOM W  YCKOPEHHOM  [ABUXXEeHUM
OTHOCUTE/NBbHO KabuHeTa (3NKN.

3aBMCMOCTb YCKOPEHUs Tefla OT MacChl Tefla U AeWCTBYHOLLE Ha Hero
CWTbI.

HabntogeHvie paBeHCTBa CU NPU B3aUMOAECTBUN Ten.

13meHeHVe Beca Tena npy YCKOPEHHOM [ABMXEHUMN.

[Mepefaya nmnynbca npy B3aMoAenCTBUM Ten.

Mpeobpa3oBaHMs 3HEPTUW MPU B3aUMOAENCTBUM Ter.

CoxpaHeHve UMMybca NPW Heynpyrom B3avMOAeNCTBUN.

13 CoxpaHeHue nmMnysnbca npy abContoTHO YNPYrom B3avMOLENCTBUN.
14. HabnojeHne peakTUBHOIO ABVKEHNS.
15. CoxpaHeHne MexaHN4YecKon aHeprum npu cBobo4HOM NafeHuMn.

16.

CoxpaHeH1e MexaHNYecKol 3Heprum Npu ABMKEHWUN Tena Nnof AencTBreM
MPY>XWHbI.

JlTabopaTopHbIePaboThl U ONbITHhI.

1.

0o ~N

KOHCTpynpoBaHMe TpakTa Ans pasroHa W AanbHelLero paBHOMEPHOrO
ABVKEHUS LLAPUIKA U TENEXKN.

OnpefeneHne cpefHel CKOPOCTU CKOJMbXKEHUA 6Gpycka WA [ABMXKEHWS
LLIapMKa NO HaK/IOHHOM N/IOCKOCTW.

OnpefeneHne YCKOPEHUS Tena Mpyv PaBHOYCKOPEHHOM [ABVMXKEHUM MO
HaK/TOHHOW MI0CKOCTW.

ccnepoBaHue 3aBUCMMOCTM MYTW OT BPEMEHW MpPU PaBHOYCKOPEHHOM
ABWKEHUN 6e3 Ha4a/IbHOW CKOPOCTU.

[MpoBepka TrUMOTE3bl: €CAN MNPU  PaBHOYCKOPEHHOM [ABVDKEHUM 6e3
Haya/lbHOM CKOPOCTU MYTW OTHOCATCA Kak pAfd HeYyéTHbIX uucen, TO
COOTBETCTBYHOLLME MPOMEXYTKN BPEMEHW OAVMHAKOBbI.

ccnepoBaHue  3aBUCUMOCTU  CWU/bl  TPEHWA  CKOMBXEHUS OT  CWUfb
HOPMa/IbHOrO [aBMEHNS.

OnpegeneHvne KO3hOULMEHTA TPEHNS CKOMBbXKEHUS.

OnpefeneHune XXECTKOCTA NPYXXMHbI.

OnpegeneHne paboTbl CUMbl TPEHMS MPU PaBHOMEPHOM ABWXEHWUW Tena
M0 rOPU30HTA/ILHOI MOBEPXHOCTW.



10. OnpegeneHne paboTbl CWUMbl  YNPYroct npuv noabéMe rpys3a C
MCMO/Ib30BaHEM HEMOABVKHOIO M NMOABVXXHOTO 6/10KOB.

11. MI3y4yeHmne 3aKOHa COXpaHEeHNs SHEPTUN.

MexaHnyeckune KosebaHusa 1 BOJHbI.

Kone6atensHoe apmkeHre. OCHOBHbIe XapaKTePUCTUKM KOnebaHWid: nepuog,
yacToTa, amnamMTyga. MarteMaTUyYecKuin U NPY>KUHHbIA MasTHUKKU. TpeBpaLyeHne
3HepPrum Npu KoebatesIbHOM ABUXKEHUN.

3atyxatowme  KonebaHus.  BbIHYy)XAeHHble  KonebaHus.  Pe30OHaHC.
MexaHu4yecke BOSHbl.  CBOWCTBA MexaHW4eCKMX BOMH. [1pofosibHble  ©
nonepeyHble BOMHbL.  [nMHA BOMHbI W CKOPOCTb €&  pacnpoCTpaHeHMs.
MexaHun4yecKre BOJHbI B TBEPAOM Tefle, CEMCMUYECKINE BOSTHBI.

3BYK. 'pOMKOCTb 3BYyKa M BbIiCOTa TOHa. OTpaxeHue 3ByKa. MH(pasByK U
Y/bTPa3ByK.

JemMoHcTpaymn.

1. HabnwogeHne KonebaHuii Ten nog AeMCTBUEM CWU/bl TSXKECTU U CWJbI
yrpyrocTtu.

HabntoaeHne KonebaHuin rpysa Ha HATU 1 Ha MPY>XMHE.
HabntoaeHne BbIHYX/AEHHbIX KOnebaHWi U pe3oHaHca.
PacripocTpaHeHre NPOAO/IbHbIX U MOMNepPeYHbIX BOMH (Ha Mogenn).
HabntoaeHvie 3aBMCMMOCTY BbICOTbI 3ByKa OT YacTOThI.
AKYCTUYECKUIA pPe30HaHC.

JTabopaTOopHbIEPABOTbI U ONbITHI.

1. OnpegeneHve 4acToTbl W nepuoja KosebaHWn  MaTemMaTU4eckoro
MasTHMKa.

2. OnpefeneHne 4acToTbl 1 Mepuoja KonebaHuin NPY>KUHHOTO MasTHUKa.
ccnepoBaHue 3aBUCMMOCTY neproda KonebaHii NOABELLIEHHOIO K HATK
rpysa oT A/IMHbI HUTMW.

4. VccnefoBaHve 3aBUCMOCTY Nepuoga KonebaHnin NPY>KMHHOIo MasTHMKa
OT Maccbl rpysa.

5 TlpoBepka He3aBMCMMOCTM Mepuoda KonebaHuin rpysa, NofBELUEHHOro K
HWUTW, OT Maccbl rpysa.

6 OnbITbl, AEMOHCTPUPYIOLME  3aBUCMMOCTb  Mepuvoda  KonebaHui
MPY>XXMHHOIO MasATHMKA OT MacChl Fpy3a U XECTKOCTU MPY>KUHBI.

7. 13mepeHwue ycKopeHus CBOOOAHOIO nafgeHus.

ANeKTpoMarHMTHOE Mose N 3/IeKTPOMarHUTHbIE BOJHbI.

JNeKTpOMarHUTHoOe  rosne.  ONeKTPOMarHWTHble  BOMHbl.  CBOICTBa
3NIEKTPOMArHUTHbIX BOMH. LLkana 3/1eKTpoMarHUTHbIX BOJH. lAcnonb3oBaHme
3M1IEKTPOMArHUTHbIX BOSH /11 COTOBOW CBSA3M.
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AnekTpomarHuMTHas npupoga cseta. CKOpoCTb cBeTa. Bo/nHOBble CBOMCTBA
cBeTa.

JeMoHCcTpaymn,

1. CBOMICTBa 3/1EKTPOMArHUTHbIX BOJTH.

2. BonHoBble cBOICTBa CBETA.

JTabopaTopHblepaboThbl M OMbITHI.

1. M3yyeHne CBOWCTB 3M1EKTPOMArHUTHbIX BOJIH C MOMOLLbHO MOOW/IbHOMO

TeneoHa.
CBeTOBbIE ABNEHUA.

JlyueBas  mofens  CBeTa. VICTOUHMKM  cBeTa. MpsAMonnHeinHoe
pacnpoctpaHeHue cseta. 3atmeHus ConHua n JlyHbl. OTpaxKeHue cBeTa. 1ockoe
3epKano. 3aKOH OTPaXXeHUs CBETa.

[MpenomneHve cBeTa. 3akOH MNpenomseHns cBeta. [1onHOe BHYTPeHHee
OTpaXeHue cBeTa. licnonb3oBaHWe MOMIHOTO BHYTPEHHEr0 OTPaXKEHWA B
OMTUYECKMX CBETOBOAAX.

Jivhza. Xopg nyyweir B nmH3e. OnTuyeckad cuctema (poToarnmnapara,
MUKpOCKOMa W Teneckona. [na3 Kak onTudyeckas cuctema. bam3opykocTb
[a/1lbHO30PKOCTb.

Pa3noxeHune 6enoro cBeta B crekTp. OnbiTbl HblOTOHA.  CrioXeHue
CMeKTpasibHbIX LBETOB. [ucrepcus ceeTa.

JeMoHCcTpaumn.

MpsAMOSIMHEHOE pacnpoCcTpaHeHNe CBeTa.

OTpaxkeHne cBeTa.

[Mony4yeHne N306paxXeHNn B NIOCKOM, BOTHYTOM W BbIMYK/0OM 3epKaiax.

[MpenomneHve ceeTa.

ONTNYECKNIA CBETOBOA.

XoA nyyeit B COGMpatoLLLER NNH3E.

Xog nyyeit B paccenBatoLLelt NIMH3e.

[Mony4yeHme N306paXKeHNIA C MOMOLLbHO JIMH3.

MpuvHUMN geiicTBua oToannapara, MMKPOCKOMA U Te/leCKona.

10. Mogenb rnasa.

11. PaznoxkeHvie 6en10ro ceeTa B CMeKTp.

12. MonyyeHvie 6e10ro ceeTa NPy COXEHWUN CBeTa pasHbIX LiBETOB.

JTabopaTopHblepaboTbl M OMbITHI.

1. WccnepoBaHve 3aBUCUMOCTY yrna OTPaXKEHWA CBETOBOrO jslyyda OT Yria
nafeHus.

2. V13yyeHune xapaKTepuUCcTMK N3006paxXeHUs NpeameTa B MNI0CKOM 3epKarie.
ccnenoBaHue 3aBUCMMOCTM Yr/ia NPesioMIeHNs CBETOBOMO /lyya OT yrna
MafieHNs Ha rPaHuLIe «BO3YX-CTEK/I0.
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[Mony4yeHne N306paXKeHNI C MOMOLLIbIO COOMPatOLLLEN NNH3bI.
5 OnpegeneHne (HOKYCHOro pacCTOSHUA M OMTUYECKON CUbl COBUPAtOLLE
NINH3bI.
6 OnbITbl M0 Pa3NOXeHNIO 6e/10ro CBeTa B CNEKTP.
7. OnbITbl NO BOCMPUATUIO LiBETa NPeAMETOB NpPU WX HabMOLeHUM Yepes
LIBETOBbIE (PU/ILTPbI.
KBaHTOBbIE AAB/IEHMA.

OnbITbl Pe3ephopaa v nnaHetapHas mofenb atoma. Mogenb atoma bopa.
cnyckaHme v nornoLleHne ceeTa aToMoM. KBaHTbI. JIMHeYaTble CreKTpbl.

PagnoakTMBHOCTb. Anb(ha, 6eTa- 1 ramma-unsnyyeHus. CTpoeHne aTOMHOro
qgpa.  Hyk/noHHas Mogenb atoMHOro  sgpa.  M3otonbl.  PafMoakTuBHbIe
npespaLleHus. Meprog nonypacnaga aToOMHbIX S4ep.

AnepHble peakumn. 3aKOHbl COXpaHeHWs 3apsaoBOr0 M MacCoBOro 4umcern.
DHeprua cBA3M aTOMHbIX fgep. CBs3b MacChbl M 3Heprun. Peakumm CUHTE3a K
aeneHns aaep. IcTouHmkm aHeprum ConHua 1 3B€34,.

AnepHas aHepreTvka. [elcTBUS pPafMOaKTUBHBLIX W3/yYeHWA Ha XXMBble
OpraHu3Mbl.

JemMoHCcTpaymn.

CneKTpbl N31yYeHUs U NOT/OLWEHNS.

CneKTpbl pas/INyHbIX rasos.

CnekTp BOZOpOAA.

HabntoeHne TpeKoB B Kamepe BunbcoHa.

PaboTa CUETUMKA MOHU3VPYIOLNX N3TYyYEHWIA.

Perucrpaums nanyyeHus npupoHbIX MUHepPasioB U NMPOAYKTOB.

JTabopaTopHblepaboThbl M OMNbITHI.

1. HabnogeHne CNAOLWHbIX U IMHENYATbIX CEKTPOB U3/TyUYEHNS.

2. VccnepoBaHne TPeKOB: M3MEPEHMe 3HEPrMM 4YacTulbl MO TOPMO3HOMY

nyTn (Mo goTorpapusam).

3 W3mepeHue pagnoakTMBHOIO hoHa.

[MoBTOPUTENBHO-06006LWaIOLLMIA MOLY/Tb.

MoBTOPUTENBHO-0600LAOLWNIA MOAYNb NPeAHa3HaYeH ANS cucTeMaTu3auun
W 0000leHMs  MpeAMETHOro  CoAepXXaHuss U onblTa  [AeATe/IbHOCTH,
MPUOBPETEHHOIO NMPU N3yYeHUM BCEro Kypca U3NKK, a Takxke A5 MOAroTOBKN K
OCHOBHOMY rOCYapCTBEHHOMY 3K3aMeHy Mo (u3nKe A9 06yyvatoLmxcs,
BbIGpABLUMX 3TOT YUYEeOHbIV NpeameT.

Mpn n3yvyeHU LAHHOTO MOAYNA Peasin3ytoTcA U CUCTEMaTU3MPYHOTCA BUbI
[eATeNIbHOCTM, Ha OCHOBE KOTOPbIX 06ecrneynmBaeTcs AOCTVKEHWE MPeAMETHbIX U
MeTarnpeaMeTHbIX  M1IaHUPYEeMbIX  pe3ynbTaTtoB  00yyeHus,  hopmumpyeTcs
eCTeCTBEHHOHay4Hasd rpaMOTHOCTb: OCBOEHME Hay4HbIX METOAOB MCC/ef0BaHUA

o UAwWN P



SIBMIEHUIA MPUPOAbI N TEXHWKMW, OBMAfEHNE YMEHMSIMU OOBSCHATb (r3nYecKune
SIBNEHWS,, MPUMEHSS MOMYYEeHHble 3HaHWA, pelaTb 3adaydn, B TOM  4umche
KaYeCTBEHHbIE 1 3KCMEPUMEHTA/IbHbIE.

MpUHUMNMANEHO AEeATENbHOCTHBIA XapaKTep AaHHOMO pasfena peannsyercs
3a CYET TOro, 4TO O0O6yuvaloLlMecs BbIMOMHAKT 3afaHWs, B KOTOPbIX WM
npeanaraeTcs:

Ha OCHOBE MOJ/lyYEHHbIX 3HaHWIA pacno3HaBaTb M HayyHO OOBACHATH
(hn3nyecKkue BNEHNS B OKPYXKatoLLLEN NPUPoae 1 NOBCEAHEBHOMN YKU3HN;

MCMOMb30BaTb Hay4YHble METOAbI NCCNEA0BaHNA (PU3NYECKUX SBMEHUIA, B TOM
yuncrne ANa NPOBEPKN FMMOTE3 W MOMTYYeHWs] TEOPETUYECKMX BbIBO/IOB;

06bSACHATb Hay4YHble OCHOBbI Hanb0nee BaXXHbIX AOCTVXKEHWU COBPEMEHHbIX
TEXHONOIMIA, HanpuMep, NPaKTUYECKOro MCMo/b30BaHUS Pa3/IMYHbIX MCTOUYHMKOB
3HEPruM Ha OCHOBE 3aKOHAa MPEBPALLEHMSI N COXPaHEHMS] BCEX M3BECTHbIX BMAOB
3HEpruu.

Kaxgas u3 Tem AaHHOrO MOAY/Ns  BK/KOYAeT  3KCMepUMeHTasbHOe
nccnefoBaHMe 00606LLAKOLLEr0 XapakTepa. Moaynb 3aBepLuaeTcsi MpoBefeHVEM
ANarHoCTUYECKOW 1 OLEHOYHOM paboThl 3a KYPC OCHOBHOIO 06LLIEr0 06pa3oBaHus.



MITAHNPYEMBIE PE3YJIbTATblI OCBOEHUWA TIPOTPAMMBbBI 110
PN3NKE HA YPOBHE OCHOBHOIO OBLLEINO OBPA3OBAHUA

3yueHne (M3MKM Ha YPOBHE OCHOBHOr0 06LLEro 06pa3oBaHUS HanpaBneHo

Ha AOCTUKEHWNE IMUYHOCTHbIX, MeTanpeaAMETHbIX 1 NPeAMETHbIX 06pa30BaTeNbHbIX

pesy/bTaToB.

B pesynbTaTte n3yyeHus (U3NKN Ha YPOBHE OCHOBHOMO 06LLEro 06pa3oBaHus

y obyuatolerocst 6yayT chopmMmpoBaHbl CNeayroLLIME NTMYHOCTHbIE pe3y/bTaTbl B

4acTu:

e 1) NaTpMOTMYECKOr0 BOCNUTAHUS:

e - MNPOsIBNEHME MHTEpPEeCca K UCTOPUM M COBPEMEHHOMY COCTOSIHMIO POCCUIACKOA
(hM3NYECKOW HayKMW;

* - LUEHHOCTHOE OTHOLUEHME K AOCTUXXEHUAM POCCUNCKNX YUEHBIX-PU3NKOB;

e 2) rpaXAaHCKOro v AyX0BHO-HPABCTBEHHOI0 BOCMUTAHUSA:

* - TOTOBHOCTb K aKTVBHOMY Y4aCTUIO B 0OCY)KAEHNUMN O6LLIECTBEHHO 3HAYMMbIX U
3TUYECKMX NPO6MEM, CBSI3aHHbIX C NMPAKTUYECKMM MPUMEHEHMEM [JOCTUKEHWIA
(OU3NKY;

* - 0CO3HaHWe BaXXHOCTU MOPA/IbHO-3TUYECKUX MPUHLIAMOB B AEATENbHOCTY
YYEHOrO;

e 3) 3CTETUYECKOro BOCMUTaHUSA:

* - BOCMPUSITUE 3CTETUYECKMX KAyecTB (DM3NUECKOW HayKu: €€ rapMOHUYHOrO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTU, NTAKOHUYHOCTY;

e 4) UEHHOCTMX HAay4HOr0 NO3HAHMUS:

* - OCO3HaHME LEHHOCTM (U3NYECKOM HayKM KaK MOLUHOrO WHCTPYMEHTa
MO3HAHNA MUPa, OCHOBbI Pa3BUTUA TEXHOMOMNIA, BaXKHENLLIE COCTaBAAOLLENA
Ky/bTYpbl;

e - pa3BUTME HayuyHON nOO3HATENIbHOCTN, WHTEpeca K WCCnefoBaTe/lbCKOW
AeATeNbHOCTY;

 5) dopmupoBaHMA  KynbTypbl  300POBbS U 3MOLMOHANLHOIO
6narononyyus:

* - O0CO3HaHMEe LEeHHOCTX 6e30MacHOro obpasa >XWU3HU B  COBPEMEHHOM
TEXHOMOMMYECKOM MWpe, BaXKHOCTM MpaBua  6e30MacHOro MoBeAeHUs Ha
TpaHCropTe, Ha Aoporax, C 3MeKTPUYECKUM W TensioBbIM 060pyfOBaHMEM B
AOMALLHWX YCNOBUSIX;

e - C(hOPMMPOBAHHOCTb HaBblKa pediiekcnn, MNpu3HaHMe CBOEro MpaBa Ha
OLUMOKY 1 TaKOr0 XXe npasa 'y ApYyroro YesioBeKa;

e 6) TPY40BOro BOCNUTAHUS:

* - AKTMBHOE Yy4acTMe B PEeLUeHMM MPaKTUYeCKMX 3adad (B pamKkax Cemby,
obpa3oBaTeNnbHOM  OpraHu3auMu, ropofa, Kpas) TeXHO/IOTMYECKOW U



COUManbHOM HanpaBNEHHOCTK, TPE6YWMUX B TOM 4MCNE U (U3NYECKMX
3HaHWI;

* - MHTEpPeC K MPaKTUYeCKOMY U3yYeHMIO NPOgeccuii, CBA3aHHbIX C (DU3NKONA;

* 7) 3KONOrM4eCcKOro BOCNUTaHUS:

* - OpMeHTauus Ha NpUMeHeHMe (U3MYECKUX 3HAHWI ONA pelleHns 3agad B
06/1aCT  OKpY)KatoLLleil cpeabl, NIaHMPOBAHWA MOCTYMNKOB WM OLEHKM WX
BO3MOXHbIX NOCNEACTBUI A4/1F OKPY>KatoLLen cpeabl;

* - 0CO3HaHVe rnoba/lbHOro Xapakrepa 3KOMOrMyeckux npobseM n nyTen mx
peLLeHns;

e 8) ajanTauum K M3MEHSIOWMUMCA YC/I0BUAM COLMaTIbHON U NPUPOAHONA
cpeqbl:

* - MOTPeOHOCTb BO B3aUMOAEWCTBUM MPU BbIMOSHEHUN WUCCNEeL0BaHUI U
MPOEKTOB (PM3MYECKON HanpaB/IEHHOCTW, OTKPLITOCTb OMbITY U 3HAHUAM
APYTnX;

* - TOBbILEHNE YPOBHA CBOEW KOMMETEHTHOCTU Yepe3 MNPaKTUYECKYHO
[eATeNbHOCTb;

* - MOTPEOHOCTb B (DOPMUPOBAHMMN HOBbIX 3HAHWIA, B TOM Ymcie hOpMyIMPOBaTh
naen, NOHATUA, TMNOTe3bl 0 PU3NYECKNX 0OBEKTAX U ABNEHUSX;

* - 0CO3HaHVe OeUUMTOB COOCTBEHHbLIX 3HAHUI 1N KOMMETEHTHOCTEN B 06/1aCTU
(PU3nKY;

* - MNaHMPOBaHWe CBOEro pasBUTUA B MNPUOOPETEHUN HOBbLIX PU3NYECKNX
3HaHWIA;

* - CTPeM/IeHVe aHaI3MPOBaTL U BbISBMSATH B3aMMOCBA3W NMPUPOLbI, 06LLEeCTBa U
9KOHOMWKMW, B TOM YIC/E C UCMOMb30BaHNEM (DU3NYECKUX 3HAHWIA;

* - OUEHKa CBOMX [eWCTBUA C YYETOM B/IUSHUS HAa OKPY>KAHOLLYHO Cpeay,
BO3MOXHbIX r106a/bHbIX NOCNEACTBUIA.

METAMNPEOMETHbBIE PE3Y/IbTATbI

B pesynbTate OCBOEHWA MpoOrpammbl MO (PM3MKE Ha YPOBHE OCHOBHOIO
o6Lero obpasoBaHusa y obyvatoerocs 6yayT chopMmpoBaHbl MeTanpeaMeTHble
pe3ynbTaThl, BK/KOYatOLLMe NO3HaBaTe IbHble YHUBEPCA/IbHbIE YYeOHble AelCTBUS,
KOMMYHVKaTUBHbIE ~ YHMBEPC&/IbHble  y4yebHble  [EeACTBMA,  PErynsaTuBHbIE
YHVBepCa/ibHble YUYebOHble AelCTBUS.

Mo3HaBaTe/bHble YHUBEPCabHble y4yebHble AelicTBUA

Ba3oBble nornyeckne AencTens:
* BbISIBNATbL W XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN OObEKTOB
(ABneHunin);



yCTaHaBNMBaTb CYLLECTBEHHbIN NPU3HAK KnaccuhmKaLmm, OCHOBaHUS A1
006006LLEeHNsA 1 CpaBHEHUS;

BbISIBNATbL 3aKOHOMEPHOCTU Y1 MPOTUBOPEYNS B pacCMaTpMBaEMbIX (hakTax,
[AaHHbIX N HAONIOAEHMNAX, OTHOCALLMXCS K (PU3NYECKUM ABIEHUAM;
BbISIBNATbL MPUYMHHO-CIEACTBEHHbIE CBA3N MPU U3YUYEHUU (HU3NYECKMX
SBNIEHWI 1 MPOLECCOB, Aenatb BblBOAb! C UCMO/b30BaHWEM AeLYKTUBHbIX
N UHAYKTMBHbIX YMO3aK/NHOUYEHWNIA, BbIABUIaTb MMNOTe3bl O B3aMMOCBA3AX
(PM3NYECKMX BENNYH;

CaMOCTOATENIbHO  BblOMpaTb CMOCO6 peLleHnst y4ebHOW  (hM3MYeCKOoW
3afa4n (CpaBHeHMe HECKONbKUX BapuaHTOB peLLeHus, Bblbop Hanbonee
MOAXOAALLEro ¢ Y4ETOM CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPMEB).

Ba30Bble UCCNea0BaTeNbCKNe AeNCTBUS:

MCMO/b30BaTb BOMPOCHI KaK UCCNef0BaTelbCKNA MHCTPYMEHT MO3HAHUS;
MPOBOANTL MO CaMOCTOSATENIbHO COCTaB/IEHHOMY MJ1aHy OMbIT, HEC/OXHbIN
(PM3NYECKMIA  IKCMEPUMEHT, HebO/bLIOe WCCNefoBaHNe  (PU3MYECKOro
AB/IEHUS;

OLUeHMBaTb Ha MPUMEHUMMOCTb W  AOCTOBEPHOCTb  MHMOPMAaLMIO,
MO/TyYEeHHYH0 B X0/ MCCNeA0BaHNSA NN 3KCNEPUMEHTE;

CaMOoCTOATENbHO (hOPMYNMPOBaTL 0606LLEHNA M BbIBOAbI MO pe3y/ibTatam
NpoBeLéHHOro HabNtAeHNS, OMbITa, UCCNEeL0BaHNS;

MPOrHO3MPOBaTb  BO3MOXKHOE  Ja/ibHeilllee  pasBuTMe  (IU3NYECKMX
MPOLIECCOB, a TaKXe BblABUIaTb NPeAnoN0XeHNs 06 NX pa3BUTMKN B HOBbIX
YC/IOBUAX N KOHTEKCTaX.

PaboTa ¢ MHhopMaLue:

MNPUMEHATb Pa3NYHbIE METOAbI, MHCTPYMEHTbI M 3ampockl NPW MOUCKE U
0TOOpe MHopMauuM MAN [aHHbIX C YYETOM MPEeAsIOKEHHOW Y4ebHO
(h13MYeCKOii 3afauu;

aHa/IM3MpoBaThb, CUCTEMATU3NPOBATb M MHTEPNPETUPOBATb MH(OPMALIMIO
pa3NIMYHbIX BUAOB U POPM NPeacTaBNeHNS;

CaMOCTOATENbHO  BbIOMPaTb  ONTUMaTbHYHO  (hOpMYy  MpeACTaBNeHUs
MH(opMauumM 1M UANKOCTPUPOBATL  pelliaeMble  3aaduyt  HEC/IOXHbIMM
cxemamu, avarpamMmmMamu, MHOM rpadinKom 1 X KOMOMHaLMAMK,

KOMMYHMKaTUBHbIE YHMUBepPCabHble yYebHble AeiiCTBUS:

B X04e O0OCYX[AeHWs1 y4yebHOro maTepuana, pesynbTaToB /1ab0pPaTOPHbIX
paboT 1 NPOEKTOB 33/aBaTb BOMPOCHI MO CYLECTBY 06CY>KAaeMO TeMbI U
BbICKa3blBaTb WAEW, HaleNeHHble Ha pelleHne 3afadn 1 nopnepkaHue
bnaroxkenare/lbHOCTU O6LLEHNS;

COMOCTaBNIATb CBOW CYXKAEHUA C  CY)XXAEHUAMWU [PYruX Y4aCTHWKOB
avanora, 06Hapy)>X1BaTh pas/inymne U CXoACTBO MO3ULNIA;



BblpaXXaTb CBOIO TOUKY 3PEHMS B YCTHbIX Y MUCbMEHHBIX TEKCTAX;
Ny6ANYHO NPeACTaBNATL Pe3y bTaTbl BbIMNOJHEHHOIO (PU3NYECKOro OnbiTa
(aKCnepumeHTa, UCCNef0BaHUs, NPOEKTa);

MOHMMATb M UCMOMb30BaTb  MpeMMyLLecTBa  KOMaHZHOW  W”
NHAMBNAYaNbHON paboTbl MNPU  peleHnM KOHKPETHON  (DU3MYECKOiA
npobnemsl;

MPUHUMATL LeNI COBMECTHOW [AeATeNIbHOCTW, OpraHu30BbIBaTb AeNCTBUSA
Mo €8 [OCTWXKEeHWIO: pacnpefensatb ponu, 06Cy»aaTb MpoLecchbl U
pe3ynbTaTbl COBMECTHOW paboTbl, 0606L1aTb MHEHWNS HECKONbKUX NOAEN;
BbIMO/HATb CBOKO 4YacTb paboTbl, AOCTUrasd KaueCTBEHHOro pesysnbTara no
CBOEMY HarpaB/IEHUIO W KOOPAMHUPYSA CBOW [LEeACTBUA C ApYrumu
4sieHaMn KOMaHAb!;

OLleHMBaTb KayecTBO CBOEro BKafa B OOLMIA NPOAYKT MO KpUTepUaM,
CaMOCTOSATeNIbHO CPOPMYMPOBAHHBIM Y4aCTHUKaMU B3aMMOAENCTBUS.

PerynatneHble yHUBepPCasbHble yqe6Hb|e ,EI,GI7ICTBI/IF|

CamoopraHunsauuns:

BbISIBNATb NPO6AEMbI B XN3HEHHbIX U YUYEOHbIX CUTyaUusX, TPe6yoLmX
AN51 peLleHmnst M3NYeCKNX 3HaHWIA;

OPUEHTMPOBATbCA B Pa3NMYHbIX  MOAX0A4AX MPUHATUS  PELLEHWIA
(MHAMBMAOYANbHOE, MPUHATME PeLLeHNs B TPynne, MPUHATME peLLeHNi
rpynnow);

CaMOCTOATENbHO COCTaBNATb afIfTOPUTM PeLLEHNS (IM3NYECKON 3adaun 1
NNaHa UccnefoBaHMs C YY4ETOM MMEHOLLMXCA PecypcoB U COOCTBEHHbIX
BO3MOYXHOCTEN, apryMeHTPOBaTb Npea/iaraeMble BapyaHTbl PELLEHNI;
aenaTb BbI6OP 1 6paTb OTBETCTBEHHOCTb 3a PELLEHME.

CaMOKOHTPO/b, 3IMOLIMOHANbHbIA UHTENNEKT:

AaBaTb afleKBaTHYH OLIEHKY CUTyalumn 1 npeanaraTb NnaH eé N3MeHeHUs;
OObACHATb  MPUYMHBLI  AOCTUXKEHMS  (HEAOCTVKEHMS)  Pe3yNbTaToB
[EeATEeNbHOCTY, 1aBaThb OLIEHKY NPUOGPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb (B TOM YMCME B XOf BbINOMHEHUS
(M3MYeCcKoro  McCnefioBaHWst WM NPOeKTa) Ha OCHOBE  HOBbIX
06CTOATENbCTB, W3MEHMBLUMXCS CUTYaUMiA, YCTaHOBNEHHbIX OLLNGOK,
BO3HMKLUVX TPYAHOCTEA;

OLIEHMBaTb COOTBETCTBME pe3y/nbTata LN 1 YCNOBUAM;

CTaBWTb Cebs Ha MeCTO [pYyroro 4esioBeka B Xo4e cropa Wam AUCKyccun
Ha Hay4HYH TeMy, NOHMMaTb MOTUBbI, HAMEPEHWS U NIOTUKY APYroro;
NpU3HaBaTb CBOE NPABO Ha OLUMGKY NPY PeLLeHnn (hn3NYecKUx 3afay unm
B YTBEPXKAEHMAX Ha HAayYHble TEMbI 1 TaKOe Xe NPaBo Apyroro.



MPEAMETHbBIE PE3SY/IbTATHI

K KOHLy 06yyeHus B 7 Knacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHE
[O0/MKHbI OTPaXKaTb CPOPMMPOBAHHOCTL Y 00YYAIOLLMXCA YMEHWIA:

NCMO/Mb30BaTb  MOHATUA:  (DU3MYECKME U XMMUYECKUE  ABMEHWS,
Hab/IloAeHVe, 3KCNEPUMEHT, MOAEeNb, FunoTesa, eAuvHULbl (U3NYECKUX
BEe/IMYMH, aTOM, MOJIeKyfa, arperatHble COCTOSIHUS BellecTBa (TBEPLOe,
XXWNOKOe, Tra3006pa3HOe), MexaHW4ecKoe [BWDKEHMEe (paBHOMEPHOE,
HepaBHOMEPHOE, MPSAMO/IMHENHOE), TPaeKTOpPUS, PaBHOLENCTBYHOLLAS
cuna, Aeopmaums (ynpyras, nnactuyeckas), HeBeCOMOCTb,
coobuaroLimecs cocyapl;

pasnyatb ABMeHNs (AMpdY3nsA, TennoBoe ABMXKEHMe 4acTul, BeLLecTsa,
PaBHOMEPHOe  [BWXKEHME, HepaBHOMEPHOe  [BWKEHVE,  UHepuus,
B3aVIMOZENCTBME TeNn, paBHOBecWe TBEPAbIX T/l C 3aKPenséHHON OCbto
BpallleHns, repefjaya [aBneHWA TBEPAbIMU TeflamMu, >KUAKOCTAMU W
rasamy, arMocpepHoe [aB/ieHMe, [MaBaHWe Tes, MpeBpaLleHuns
MEXaHWUYeCKOM 3HEPrum) Mo ONucaHM0 MX XapakTepHbIX CBOMCTB M Ha
OCHOBe OrbITOB, AEMOHCTPUPYHOLLMX faHHOE PU3NYECKOe ABMIEHWE;
pacrno3HaBaTb  MPOSB/IEHNE  U3YYEHHbIX  (M3NYECKMX SBNEHWA B
OKpY>KaloLem Mupe, B TOM 4uCfe (U3NYECKME SBNEHWA B MPUPOAE:
NpUMepbl ABVMXKEHUSA C Pas3/IMYHbIMW CKOPOCTAMM B XXMBOW U HEXMBOWA
npupoge, [LencTBve CWMbl TPEHWS B MPUPOLE W TEXHWKe, BUSAHWE
aTMOC(EPHOro AaBfieHNA Ha XMBOMW OpraHu3M, niaBaHue pbld, pblyarv B
Tesie YesnioBeka, Npv 3TOM NepeBOAMTL MPaKTUYECKYHO 3a4ady B y4eOHYHo,
BblAeNATb CYLLECTBEHHbIe CBOMCTBA (NMPU3HAKM) (IU3NYECKMX SBNEHWN;
OMunCbIBaTb M3yYeHHble CBONCTBA Te/l U (JU3NYECKME ABMEHWSA, UCMOMb3YSA
(pm3nyeckmne BeNMYUHBI (Macca, 06bEM, MJIOTHOCTb BELLECTBa, Bpems,
MyTb, CKOPOCTb, CPEAHAA CKOPOCTb, CU/a YMNpPYyrocTu, cuia TSXecTu, Bec
Tena, Cwna TpeHWsa, [AasneHve (TBEpLOro Tena, >XMAKOCTW, Trasa),
BbITa/IKMBAIOLLAA CWUMa, MexaHu4yeckas paboTta, MOLLHOCTb, M/1IeHO CW/bl,
MOMEHT  CW/bl, KO3PMULMEHT MONe3HOro AelCTBUA  MexaHWU3MOB,
KWHeTMYeckass M NoTeHuuasnbHad 3Heprus), npu onucaHuu npasubHO
TpakToBaTb  (PU3NYECKMI  CMbICAT  WCMOMb3YEMbIX — BEIMYUH,  UX
00603HayYeHVss N eauHULBl (PU3NYECKMX BENIMYMH, HaxXOoAauTb (OpPMYIbI,
CBA3bIBAOLME [AaHHYHO (DM3NYECKYIO BEIMUYUHY C APYTVMMU BENIMUYUHAMN,
CTPOUTb rPaUKM N3yYeHHbIX 3aBUCUMOCTEN (DU3NYECKNX BENTUYUH;
XapaKTepu3oBaTb CBOWCTBA Ten, (U3NYECKMe SBNEHUA W MPOLLECCHI,
MCNOMb3Ys NpaBuia CAoXeHUs cun (BAONb OAHOM MPAMON), 3aKoH MyKa,
3aKoH [lackans, 3akoH Apxumefa, NnpaBuiI0 paBHOBecUs pblyara (6/10Ka),



«30/10TOE MPaBM/IO» MEXaHUKWN, 3aKOH COXPaHEeHMsi MeXaHWYeCKOW
3Hepruu, npuv 3TOM [aBaTb C/IOBECHYK (hOPMY/IMPOBKY 3aKOHa U
3anncbiBaTb €ro MaTeMaTUUYECKOE BbIPaXKEHNE;

0OBACHATL (PU3NYECKME SIBNEHNS, MPOLECChl U CBONCTBA Tes, B TOM Yuncne
MW B KOHTEKCTE CUTyauuid NPaKTUKOOPMEHTMPOBAHHOIO XapakTepa:
BbISIBNSATb MPUYMHHO-CNEACTBEHHbIE CBS3W, CTPOUTb OOBACHEHME K3 1-2
NOFNYECKMX LIAroB C ONOPOi Ha 1-2 M3y4YeHHbIX CBOMCTBa (IM3NYECKMX
SBMIEHWNIA, (PU3NYECKMX 3aKOHA NN 3aKOHOMEPHOCTH;

pelaTb pacyéTHble 3afgauM B 1-2 JAelCTBMSA, MCMOMb3YS 3aKOHblI K
(hopMy/ibl, CBSI3bIBAOLME (PU3NYECKME BENMUMHBL: HAa OCHOBE aHa/In3a
YCNOBMS 3a7ja4m 3anuncbiBaTb KPaTKOE YCOBME, MOACTaBNATb (DU3NYECKME
BENMUYNHBLI B (HOPMY/bl U MPOBOAUTL PacyéTbl, HaxXOAWTb CNpPaBOYHbIE
[aHHble, HE06X0AVMbIE AN PELUeHNs 3af4ay, OLUEHMBATb PEAIMCTUYHOCTb
MONYYEHHON (DU3NYECKOIN BETUYMHBI;

pacno3HaBaTb MPO6/EMbl, KOTOPbIE MOXHO PELWTb MpY  MOMOLLM
(hM3NYECKMX METOAOB, B ONNCaHNM UCCNEeL0BaHUA BbIAENATL NPOBEPSEMOE
npegnonoxeHve  (rmnotesy), pasiuMyaTb W MHTEPNPETMPOBaTb
MOMYYEHHbIN pe3ynbTaT, HaxoAuWTb OWWOKM B X0oAe OnblTa, Aenathb
BbIBOAbI M0 €ro pesy/nbraram;

MPOBOANUTL  OMbITbI MO HAGMOAEHUIO  (IU3NYECKUX  SBMEHWUIA WK
(hU3NYECKMX CBOWCTB Ten: (hopmynupoBaThb npoBepsiemMble
NPeANoNOXeHNSs, cobmpaTb YCTaHOBKY U3 MPeAI0XKEHHOr0 060pyA0BaHNS,
3anucbiBaTb XOZ OMbITa 1 (POPMYIMPOBaThb BbIBOARI,

BbINOMHATL MNPAMbIE U3MEPEHUS PacCTOSHUSA, BPEMEHW, MacCbl Tena,
00bEMa, CWUnbl W TemnepaTypbl C MCMNOMb30BaHWEM aHaloOroBbIX W
LUM(pPOBLIX NPMOOPOB, 3aMWCbiBaTb MOKa3aHWMsi NPUMOOPOB C Y4YETOM
3a[JaHHOI abCO/TOTHOM MOrPELLIHOCTN U3MEPEHNI;

MPOBOANTL MCCNEeA0BaHNE 3aBUCMMOCTI OHON (DM3NMYECKOI BENNYUMHBI OT
OPYroin ¢ MCNOMb30BaHWEM MPSIMbIX W3MEPEHWIn  (3aBUCUMOCTU MyTH
PaBHOMEPHO ABWKYLLErocs Tena OT BPEMEHU [ABWXKEHWS Tena, CWbl
TPEHUA CKOMbXEHWA OT Beca Tefa, KayecTBa 06paboTKM NOBEPXHOCTEN Tes
M HE3aBUCMMOCTW CW/Ibl TPEHUS OT NIOWAAN CONPUKOCHOBEHNS Tef, CUMbI
YyNpYyroctn OT YA/IMHEHNUS NPYXXWHbI, BbITA/IKMBAIOLWEA CUIbl OT 06bEMA
MOrPY>XEHHOM YacTV Tena 1 OT MIOTHOCTW XXUAKOCTK, €6 He3aBUCUMOCTY
OT NMIOTHOCTW Tena, OT rNYy6uHbI, Ha KOTOPYHO NOrPYy>XeHOo Teso, YCoBUIA
NnaBaHUA Ten, YCNOBUI paBHOBECMS pblyara U 6GI0KOB), y4acTBOBaTb B
MNNaHMPOBaHUN  Y4eBHOro WUCCMeAoBaHWs, CObMpaTb YCTAHOBKY U
BbINOMHATb U3MEPEHUs, cneaysa NPeanoXeHHOMY MaHy, (UKCMPOBaATb
pesynbTaTbl MOMYYEHHON 3aBUCMMOCTU (DU3NYECKMX BEIMYMH B BUAe



NPeasIoKeHHbIX Tabnuy 1 rpamkoB, fAenaTb BbIBOAbI MO pe3y/ibTaTam
nccnefoBaHus;

MPOBOANTL KOCBEHHbIE WU3MEPEHMSI (U3NYECKUX BEIMYMH (NIOTHOCTb
BELLECTBA JXMAKOCTW W TBEPAOro Tena, Cuia TPEHUS  CKOMbXEHWS,
[aBfleHNe  BO3fyXa, BblTa/IKMBaKOWAsa Ccwna, AeWCTBYKOWAa  Ha
MOrpy>XEHHOE B >XWUAKOCTb Te0, KO3P(UUMEHT MONE3HOro [encTBUA
MPOCTbIX MEXaHU3MOB), Cneays MNPeAIOXKEHHOW WHCTPYKUMK:  MpW
BbINO/IHEHNM W3MEPEHUI CcOoBUpaTb 3KCMNEPUMEHTANIbHYH) YCTaHOBKY W
BbIUNCNATb 3HAYEHWNE NCKOMOW BEMINYMHBI;

cobnogath npasunia TEXHUKN 6e30MacHOCTY NMpKn paboTe ¢ 1abopaTopHbIM
0b6opy0BaHMEM;

yKasblBaTb NPUHLMMNbI AENCTBUA NPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BECbl, TEPMOMETP, [AMHAMOMETP, coobuaroLimecs cocyabl, 6apomeTp,
pblyar, NOABWKHbIN 1 HEMOABMXKHbIA 6/10K, HAKNOHHAasA NI0CKOCTb;
XapaKTepn3oBaTb  MPUHUMMbI  AEACTBUA  M3YUEHHbIX MPUOBOPOB U
TEXHUYECKNX YCTPOWCTB C OMOPOM Ha WX OnucaHuWs (B TOM uMChe:
MNOALUMMNHMKK, YCTPOWCTBO BOAOMPOBOAA, MAPaBANYECKUIA  Mpecc,
MaHOMETp, BbICOTOMEP, MOPLUHEBOI HAcOC, apeoMeTpP), UCMOb3yS 3HAHUS
0 CBOMCTBax (hM3NYECKUX SBNEHWIA N HEOOXOAUMbIE (IM3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTY;

NpuBOAUTL  MpuMepbl  (HaxoaMTb  WHOPMaUMIO O  MNpumMepax)
MPaKTUYECKOro MCMosib30BaHUA (U3NYECKMX 3HAHWI B MOBCEAHEBHOM
XU3HU Ana obecrnieyeHmss 6e30MacHOCTY MpK obpaLleHnn ¢ npubopamm
TEXHWYECKMMM YCTPOMCTBAMM, COXPaHEHWS 3[0POBbS W COONOAEHNS
HOPM 3KO/I0rMYeCcKOro noBefeHNs B OKPYXKatoLLen cpese;

OCYLLECTB/IATb  OTOOP WCTOYHMKOB WH(opMauunm B WHTepHeTe B
COOTBETCTBUM C 33J@aHHbIM MOMCKOBbLIM 3aMpOCOM, Ha OCHOBE MMEHLLMXCA
3HaHWIA W NYTEM CpPaBHEHUS Pa3IMYHbIX WCTOUYHMKOB BbIAENATb
MH(opMaumio, KoTopas SBASIETCS MNPOTMBOPEYMBOI MMM MOXKET OblTb
HeA0CTOBEPHOM;

MCNOMb30BaTb MPW BbIMOMHEHUM YUYEOHbIX 3afaHnii HayUYHO-MOMY SPHYHO
NnTepatypy  (JM3MYECKOro  COAepXKaHus, CrpaBOYHble  MaTepuasbl,
pecypcbl CeTu VIHTepHeT, BnageTb NPMEMaMN KOHCMEKTUPOBaHWS TEKCTa,
npeobpa3oBaHns MHPOPMALIM 13 OAHOM 3HAKOBOW CUCTEMbI B APYrYHO;
co3aBaTb COOGCTBEHHbIE KPATKME MUCbMEHHbIE M YCTHblE COOOLLEHUS Ha
OCHOBe 2-3 WCTOYHWKOB MH(opMaLmn Qr3NYECKOro CodepXaHus, B TOM
ymcne nybnnyHO fenaTb KpaTkve COO0OLLeHMs O pe3y/bTatax MpPOeKTOoB
WX y4YebHbIX WCCNefoBaHWA, MpyU 3TOM rPaMOTHO  MCMO/b30BaTh



M3YUYEHHbI MOHATWIAHLIA annapaT Kypca (M3MKK, COMPOBOXAATb
BbICTYMN/IeHWe Npe3eHTaLel;

MNpy BbINONHEHUM YYeOHbIX MPOEKTOB W WCCMEeA0BaHWA pacnpeaensThb
0043aHHOCT B Tpynne B COOTBETCTBUW C MOCTaBAEHHbLIMU 3adaqamu,
CneanTb 3a BbINOSIHEHWEM NfaHa [AeNCTBUIA, afeKBaTHO OLEHMBaTb
COOCTBEHHbI  BKMag B [AeATENbHOCTb  FPYNMbl,  BbICTpPamBaTb
KOMMYHWKaTMBHOE B3aUMOENCTBUE, YUNTbIBAS MHEHME OKPY>KatOLLIX.

K KOHLY 06Yy4eHus B 8 Knacce npeaMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE
[I0/DKHbI OTPXKaTh CHOPMUPOBAHHOCTb Y 0BYUAOLLIMXCS YMEHWIA:

MCMO/b30BaTh MOHATMA: Macca 1 pasmepbl MOEKY/, TEMI0BOE ABVKEHME
aTOMOB U MOJIEKY/1, arperaTHble COCTOSAHWNA BeLLeCTBa, KPUCTaIINYECKMe U
amop(Hble Tesia, HACLIWEHHbIA W HEHACbIWEHHbIA Nap, BAXHOCTb
BO34yxa, TemnepaTtypa, BHYTPEHHSIi 3Heprusi, TensioBOM ABuUraTess,
3/IEMEHTAPHbIN 3NEKTPUYECKNIA 3apaf, SNEKTPUYECKoe Mose, NPOBOAHUKM
N AN3NEKTPUKN, MOCTOAHHBI 3NEKTPUYECKMIA TOK, MarHUTHOE MOJie;
pasnnyatb ABMeHUA (TensioBOe pacLUMpeHne M CxkaTue, Tennornepenaya,
TensioBoe paBHOBeCKe, CMayuBaHWe, KanuanspHble ABMEHUSA, MCMapeHue,
KOHAeHcaums, mnnasneHne, Kpuctanimsaumsa (oTBepheBaHWUe), KUMeHue,
Tennonepesaya (Tens0nNpoBOLHOCTD, KOHBEKLWA, N3Ny4yeHue),
ANeKTpu3aums Ten, B3aMMOLENCTBME 3apsAA0B, LENCTBUA 3MeKTPUYECKOro
TOKa, KOPOTKOE 3amblKaHue, B3aUMOAEWCTBME MarHWTOB, [eicTBue
MarHUTHOrO Mo/ Ha MPOBOAHUK C TOKOM, 3/IEKTPOMArHUTHas UHAYKLUNSA)
MO OMWCaHWIO WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLNX AaHHOE (DM3MYECKOe SAB/EHNE,;

pacno3HaBaTb  MPOAB/IEHNE  U3YYEHHbIX  (M3NYECKMX SBNEHWA B
OKpY)KatoLLleM Mupe, B TOM 4ucCie (U3NYECKUe SB/IEHUA B MPUPOSeE:
MOBEPXHOCTHOE HATKEHVWE W KanwuinspHble ABMEHWA B  NPUPOAE,
KpuUCTannbl B npupoge, u3snydeHme ConHua, 3ameps3aHne BOLOEMOB,
MOpCKue 6pu3bl, 06pa3oBaHMe PoCbl, TyMaHa, MHes, CHera, a/leKTpuyeckune
ABNeHNA B aTmocdepe, 3/1eKTPUYECTBO XXMBbIX OPraHNM3MoB, MarHWTHOE
none 3emnun, Aperd NOMKOCOB, POSib MarHUTHOrO MONA AN XKU3HU Ha
3emne, NOMSIPHOE CUAHKE, MPU 3TOM NEePeBOAUTL MPAKTUYECKYHO 3afa4y B
y4ebHYt0, BblAeNsATb CYLLECTBEHHble CBOMCTBa (NPU3HAKM) (hU3NYECKMX
SIBNEHWN;

OMunCbIBaTb M3yYeHHble CBOMCTBA TeNl U (JU3MYECKME ABMIEHUSA, UCMONb3YA
(hpn3nyeckmne BefIMUNHLI (TeMnepaTypa, BHYTPEHHAS SHEPrus, KOMMYecTBO
TennoTbl, YyfAenbHasa TennoEMKOCTb BeLLeCcTBa, YAenbHas TenjoTa
NNaefieHns, YygenbHas TensjoTa Mapoobpa3oBaHus, YhenbHad TensioTta
cropaHus TonavBa, KO3MMULMEHT MOME3HOro [encTBus  TernioBow



MalLUWHbI, OTHOCUTENbHAS BNAXKHOCTb BO3[yXa, 3NEKTPUYECKMIA 3apsi,
cuna TOKa, 3MEeKTPUYECKOE HanpspkeHue, COMPOTMB/EHME MPOBOAHMKA,
yaenbHoe  COMPOTUBMEHME  BellecTBa, pabota UM MOLUHOCTb
9N1EKTPMYECKOr0  TOKa), NpPU  ONWCaHUM  MPaBWIbHO  TPAaKTOBaTb
(hM3MYECKMIA CMbICNT MCMOMb3YEMbIX BEIMYMH, 0603HAUYEHUS U eAVHWLIbI
(M3NYECKMX BEIMUMH, HAXOAUTb (HOPMY/bl, CBA3bIBAOLME [aHHYHO
(PM3NYECKYID BENMYMHY C APYTMMU  BENUYMHAMK, CTPOUTL Fpativkm
N3YUeHHbIX 3aBUCUMOCTEN (DU3NUECKNX BENNYMH;

XapaKTepu3oBaTb CBOICTBA Tef, (HU3MYECKME SBMEHWS W NPOLECChI,
MCMOMb3ysi OCHOBHbIE MOMOXEHUS MONEKYNSAPHO-KMHETUUYECKOW Teopuu
CTPOEHWSI BELLECTBa, MPUHLMM Cynepno3vummn noneii (Ha KauecTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsaa, 3akoH OMa Ans y4yacTka Lienu, 3aKoH
[koyns-JleHua, 3aKOH COXpaHeHUs 3Hepruu, npu  3TOM  [JaBaTb
CNOBECHYH) (hOPMYNMPOBKY 3aKOHA W 3amnucbiBaTb €0 MaTeMaTU4ecKoe
BbIPKEHVE;

00BACHATb (PM3MYECKMe MPOLIECChl U CBOWCTBA Tef, B TOM 4ucie U B
KOHTEKCTE CUTyalUMid NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBMATH
MPWUYNHHOCNEACTBEHHbIE CBA3W, CTPOUTL 0OBSCHEHME U3 1-2 NOrMYecKmx
LLaroB C OMopoit Ha 1-2 M3y4yeHHbIX CBOWCTBA (M3NYECKMX SABMEHWIA,
(hM3NYECKMX 3aKOHOB U/ 3aKOHOMEPHOCTER;

pellaTb pacyéTHble 3adaun B 2-3 [AEACTBUS, WCMOMb3yS 3aKOHbl U
(hopMynbl, CBS3blBAlOLLME (DU3NYECKME BENUUMHBLI: HA OCHOBE aHanM3a
YCNOBMS 3adayn 3anmcbiBaTb KPaTKOE YC/IOBME, BbISBMATb HeA0CTaTOK
[aHHbIX [N PeLleHUs 3a4aqn, BbIOMPaTb 3aKOHbl U hOPMYbl,
HeobXoauMble ANA e pelleHns, MPOBOAUTL PacyéTbl M CpaBHMBATb
MonyyYeHHoe 3HauYeHne U3NYECKOI BENIMUNHBI C U3BECTHBIMM JaHHbIMMU;
pacnosHaBaTb MpPO6/eMbl, KOTOPble MOXHO pewuTb Mpyv  MOMOLLY
(hM3nMUECKMX METOAOB, WCMOMb3ys OMUCAHUE WCCNEA0BaHWS, BbIAENsTb
NpoBepsieMOe  MNPeAno/oXKeHNe, OLEeHMBaTb NPaBWMMbHOCTL  MOPSAKa
NpoBe/IeHVst UCCNeA0BaHNS, 1eNaTb BbIBOADI;

MPOBOAWTL  OMbIThl MO  HAGMIOAEHUIO  (U3UYECKMX  SBNEHUIA MW
(hm3nuecKkmx CBOCTB TeN (KanunnsipHble SABNEHNS, 3aBUCUMOCTb [1aB/IeHUS
BO3/lyXa OT ero o6béma, TemnepaTypbl, CKOPOCTX NpoLecca OCTbIBaHWS 1
HarpeBaHWst MpY WU3Ny4YeHUM OT LBeTa W3nydatolleii (MOornoLiatoLLei)
MOBEPXHOCTMW, CKOPOCTb MCMapeHMst BOfbl OT TeMMepaTypbl XUAKOCTU U
Nnowaan e€ MoBEepPXHOCTW, 3NeKTpu3aums Ten U B3aMMOeiCcTBMe
3N1EeKTPUYECKNX  3aps0B, B3aUMOAENCTBME MOCTOSHHbIX MarHWTOB,
BU3yann3aLMsa MarHWTHbIX MOMeli NOCTOSHHLIX MarHuToB, [elicTBuS
MarHUTHOro MOAS Ha MPOBOAHWMK C TOKOM, CBOMCTBA 3/1€KTPOMAarHuTa,



CBOICTBA 3MEKTPOABUraTens MOCTOSHHOrO TOKa):  (hOpMY/MpoBaThb
npoBepsieMble NPeANONOXKEHNs, cO6UpPaTbh YCTAaHOBKY U3 MPEIOKEHHOI0
060pyA0BaHNSA, ONUCbIBATb X0A OMNbITa 1 (POPMYNIMPOBATb BbIBOAbI;
BbINONHATL  MPSMblE  U3MEPEHWs  TemnepaTypbl,  OTHOCUTENbHOM
BNAXXHOCTW BO3[yXa, CW/bl TOKa, HAMPSXKEHMSI C  MCMO/b30BaHNEM
aHa/IoroBbIX MPUOOPOB M AATYMKOB (DU3NYECKMX BEMWNYMH, CPaBHMBATb
pe3ynbTaTbl U3MEPEHUIA C YYETOM 3ajaHHON abCOMHOTHON NOrPELLHOCTY;
NPOBOANTL MCCNEAOBaHME 3aBUCUMOCTM OAHON (PU3NYECKOI BENNYNHBI OT
OPYro € WCMOMb30BaHWEM  MNPSMbIX  U3MEPEHUn  (3aBUCMMOCTb
COMPOTMB/IEHNS MNPOBOAHMKA OT €ro [A/IMHbI, NAOWAAMN MOMNepPeyYHoro
CeyeHns 1 yaenbHOro CONPOTMB/IEHMS BELLLECTBA MPOBOAHNKA, CUbI TOKA,
MAYLLEro 4epe3 MNPOBOAHWMK, OT  HanpsHXKeHUS Ha  MNPOBOAHMKE,
nccnefoBaHMe  MOCNeA0BaTebHOr0O U MapannenbHOro  COeUHEHI
MPOBOAHMKOB): MNMaHWPOBaTb WCCNeA0BaHME, COOMpaTb YCTAHOBKY U
BbINOMHATL W3MEpPeHUs, cneays NpeanoXeHHOMY MnaHy, (UKCMPOBaTb
pesynbTaTbl MNOMYYEHHOW 3aBUCUMOCTW B BuUAe Tabnuu, u rpadmkos,
AenaTb BbIBO/bl MO pe3ynbTaTam UCCeaoBaHus;

MPOBOANTb KOCBEHHbIE W3MepPeHMst (M3NYECKUX BenMuMH (yaenbHas
TENM0EMKOCTb  BeELLECTBa, COMPOTUB/IEHWE TMPOBOAHMKA, paboTa U
MOLLIHOCTb 3/IEKTPUYECKOr0 TOKa): MaHMpOBaTb W3MEPEHUs, cobupaTtb
3KCNEepUMEHTa/IbHYH0 YCTaHOBKY, cneays MpeaioXeHHOW WUHCTPYKLMK, 1
BbIUMC/IATb 3HAYEHWNE BEMNUMHBI;

cobntogaTb NpaBuna TEXHNKM 6e30MacHOCTM Npu paboTe ¢ N1abopaTopHbIM
0b6opy0BaHMEM;

XapaKTepu3oBaTb  NPUHUUMbI  AEACTBMS  U3YYeHHbIX MPUOOPOB U
TEXHUYECKNX YCTPOWCTB C OMOPOA Ha WX onucaHus (B TOM uMChe:
cucTemMa OTOMNMEHUS AOMOB, TMrPOMETP, MapoBasi TypOuHa, amnepmeTp,
BONbTMETP, CYETUMK 3NEKTPUYECKOW 3IHEPTUN, 3NEKTPOOCBETUTESIbHbIE
Npunbopbl, HarpeeaTe/lbHble 3NEKTPONPU6opPbLI (NPUMEpPBI), 3NeKTPUYECKME
NPeaoXpaHUTeNN, 3N1EKTPOMArHUT, 3N1eKTPOABUIaTE b MOCTOSHHOIO TOKA),
MCMOMb3Ys 3HAHWS O CBOMCTBaX (QU3NYECKUX SBMEHWUI M HEOOXOAMMbIE
(hn3nyeckme 3aKOHOMEPHOCTMU;

pacrno3HaBaTb MPOCTblE TEXHWYECKME YCTPOMCTBA W U3MEPUTENbHbIE
npubopbl MO CXeMaM W CXeMaTMYHbIM  PUCYHKaM  (XKMAKOCTHbIN
TEPMOMETP, TEPMOC, MCUXPOMETP, FUIPOMETP, ABUraTeflb BHYTPEHHErO
CropaHunsi, 3NEKTPOCKOM, PEeoCTaT), COCTaBNATb CXEMbl 3/1EKTPUYECKUX
Lienein ¢ nocnefosate/ibHbIM 1 NapannenbHbIM COeANHEHNEM 3/1EMEHTOB,
pasnnyast yCroBHble 0603HAYEHNSI 31EMEHTOB 3N1EKTPUYECKUX LIENENA;



npuBOANTL  NpUMepbl  (HaxoauTb  WHQopMauMld 0  Mpumepax)
MPaKTUYeCKOro MCnonb3oBaHUA (PU3NYECKUX 3HAHWA B MOBCEAHEBHOM
XWU3HW 4na obecrieyeHns 6e30MacHOCTY Mpu obpalLeHnn ¢ npubopamu 1
TEXHUYECKMMMN YCTPOMCTBAMM, COXPaHeHUs1 300POBbA W COG/MHOAEHMS
HOPM 3KO/I0rMYeCcKOro noBefeHNs B OKPYXKatoLLein cpese;

OCYLLEeCTBMATb  MOUCK  WMH(OpMauumM  (hU3NYECKOro  COAEepXKaHWs B
HTepHeTe, Ha OCHOBE WMEKOWMXCA 3HAHWA U NYTEM CpaBHEHUs
LONONHUTENBHBIX ~ UCTOYHUKOB  BbILENATb  MH(OpMaUMIo,  KoTopas
ABNAETCA NPOTUBOPEYMBOM UM MOXKET ObITb HEAOCTOBEPHOW;
MCNOMb30BaTb MPW BbINOMHEHNM YUYEOHbIX 3afaHnin HayUYHO-MOMY/SAPHYHO
NnTepatypy  (PM3MYECKOro  COAepXKaHus, CrpaBOYHble  MaTepuasbl,
pecypcbl cet VIHTEpHET, BNafeTb NMpuémamMm KOHCMEKTUPOBAHUA TEKCTA,
npeobpasoBaHns MH(oOPMaLMK U3 04HON 3HAKOBOI CUCTEMbI B APYTYIO;
cOo3fjaBaTb COOCTBEHHbIE MWCbMEHHbIE M KpaTKue YCTHble COO0OLLEeHNS,
06006W@ads  WHGopMaUMio U3  HECKOSIbKUX WCTOYHUKOB  (M3MYECKOro
COAepXXaHus, B TOM u4ucfie nyoAnYHO MpPeAcTaBnsATb  pPe3ynbTarhbl
MPOEKTHOWM WM UCCNeA0BaTe/IbCKON AesTeNbHOCTU, NpU 3TOM FPamoTHO
MCNOMb30BaTb  M3YYEHHbI MOHATWAHBLIA  annapar Kypca (U3NKK,
COMPOBOXXAATb BbICTYI/IEHME NPe3eHTaL M el;

MpY  BbIMO/MHEHUN Y4YebHbIX MPOEKTOB W WCCMEA0BAHNA  (hU3NYECKMX
MPOLLECCOB pacnpeaensTb 0643aHHOCTM B Tpynne B COOTBETCTBUM C
nocTaB/eHHbIMY 3afa4amn, CnenTb 3a BbINO/HEHWEM MlaHa AeCTBUIA K
KOPPEKTMPOBaTb €ro, afekBaTHO OLeHMBaTb COOCTBEHHbIA BKIag B
[eATeIbHOCTb TPYMNbl, BbICTPanBaTb KOMMYHWUKATVBHOE B3aIMOAENCTBIE,
MPOSIBNASA FOTOBHOCTL paspeLlaTb KOH(/INKTbI.

K KoHLY 06y4eHus B 9 Knacce npeaMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMMPOBAHHOCTb Y 00YYaOLLIMXCA YMEHWIA:

MCMONb30BaTb  MOHATUS:  CMCTeMa OTCYéTa, MaTepuanbHasi TOuka,
TPaeKTopUs, OTHOCWUTENbHOCTb MEXaHWYECKOro ABWXKEHWSs, Aethopmauus
(ynpyras, nnacTuyeckas), TpeHue, LEHTPOCTPEMUTENIbHOE YCKOpeHMe,
HEBECOMOCTb M Meperpysku, LeHTP TSHKecTu, abCoMOTHO TBEPAOE Teno,
LEHTP TSHKECTU TBEPAOro Tena, paBHOBECUE, MeXaHUYeCKMe KonebaHus U
BO/HbI, 3BYK, WH(Pa3ByK W YNbTPa3ByK, 3MEKTPOMArHWTHbIE BOJHbI,
LKa/1a 3MEKTPOMArHUTHBIX BOJH, CBET, G/IM30PYKOCTb U [1a/lbHO30PKOCTb,
CMeKTPbl UCMYCKaHMA 1 MOTNOLWEHNs, anba, 6eTa- U ramma-u3nyyeHus,
M30TOMbI, AflepHas IHEPTeTHKa;

pa3nnyatb SBNEHUs (PaBHOMEPHOe W HepaBHOMEPHOE MPSMOMMHENHOe
[BWKEeHWE, PaBHOYCKOPEHHOE MPSAMO/IMHENHOe [ABWXKEHWE, CBOGOAHOE
nafileHne Tes, paBHOMEPHOE ABMXKEHME MO OKPY)XXHOCTW, B3aMMOfelicTBME



Te/, PeakTMBHOE ABWXEHME, KonebaTenbHOe [ABWXKeHue (3aTyxatoLuue wu
BbIHY>lEHHbIE KOnebaHns), pe3oHaHC, BOMIHOBOE [BVDKEHWE, OTpaXKeHue
3BYyKa, MPSMOJSIMHENHOE pacrpoCcTpaHeHWe, OTpPaXkKeHWe W MNPenoMeHue
CBeTa, MOJIHOe BHYTPEHHee OTPaXKeHME CBETA, Pas3/ioXXeHMe 6e/10ro CBeTa B
CNEKTP W C/NOXEHMe ChneKTpalbHbIX LUBETOB, AUCMEPCUS  CBETA,
eCTeCTBEHHast PafMO0aKTUBHOCTb, BO3HUKHOBEHME IMHEAYATOr0 CrekTpa
M3yYEHUS) MO OMMUCAHNIO MX XapaKTePHbIX CBOMCTB U Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLMX AaHHOe (IM3NYECKOE AB/IEHUE;

pacrno3HaBaTb MPOSB/IEHME  M3YYEHHbIX  (U3NYECKMX  SABMIEHUA B
OKpy)KatoLLleM mupe (B TOM u4umcne (M3NYECKMe SBNEHUS B MPUpoJe:
MPUNMBLI U OT/INBBI, ABMKEHME MnaHeT COMHEYHOM CUCTEMbI, peakKTUBHOE
OBWKEHME KMBbIX OPraHM3moB, BOCMPUATME 3BYKOB >KMBOTHbLIMMU,
3eM/NETPSICEHNE, CEMCMUYECKME BOMHbI, LyHaMW, 3X0, UBeTa Tef,
ONTUYECKNE SBMEHUA B npupode, 6MONOrnmyeckoe AenCTBME BUAMMOTO,
YyNbTPaMoNeToBOr0 N  PEHTIEHOBCKOrO  U3MyYeHWUA, eCTeCTBEHHbIN
PaAMOAKTMBHbBIA (DOH, KOCMUYECKME /y4W, PaguoakTUBHOE W3NyyeHue
NPUPOAHbLIX MWHEPanoB, [OeNACTBME PaAMOaKTUBHbLIX W3MYYEHUA Ha
OpraHn3m 4enioBeka), Npu 3TOM MepPeBOAMTb MNPaKTUYECKYH 3afady B
y4ebHY0, BblAeNATb CYLLIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3NYECKMX
ABNEHUI;

OMuCbIBaTb M3YUYeHHble CBONCTBA TEN U (IU3NYECKMNE SBNEHUS, UCMOMb3YA
(hm3nyeckme BeNMUMHBLI (CPedHsSi M MIHOBEHHas CKOPOCTb Tena npw
HepaBHOMEPHOM [BWKEHUWN, YCKOPeHWe, nepemMelleHne, MnyTb, YrnoBas
CKOPOCTb, CWMa TPEeHWs, cuna Ynpyroctu, cunia TSHXKECTH, YCKOpPeHue
cBOOOAHOrO nafeHnsl, BeCc Tena, WMMNYNbC Tena, WMMNYAbC CWNbI,
MexaHu4yeckas paboTa M MOLLHOCTb, MOTEeHUManbHas 3Heprus Tena,
MOAHSATOr0 Haf MOBEPXHOCTbIO 3eM/N, MOTEHLUMaNbHAs 3HEPrUs CXKaTou
MNPY>XUHbI, KWUHETUYECKas 3SHEPrusi, Mo/fHasd MeXaHu4ecKasi 3Heprus,
nepuoj 1 yacToTta KonebaHui, A/iMHa BO/HbI, TPOMKOCTb 3BYKa U BbICOTa
TOHa, CKOPOCTb CBeTa, MoKasaTe/lb MPeioM/IEHNs cpedbl), NPy onucaHum
NPaBU/IbHO TPaKTOBaTb (PM3MYECKUA CMbIC/T UCMOMb3YEMbIX BENUNH,
0003HAYEHUST N eAUHULIbI (PU3NYECKUX BEMIMYUH, HaxXOoAuUTb (OPMYIbl,
CBSI3blBalOLME AaHHYHO (DM3NYECKYIO BEIMUUHY C APYTMMU BENMYUHAMN,
CTPOMTb rPaUKM N3YyYEHHbIX 3aBUCMMOCTEN (DU3NYECKNX BENTUYNH;
XapaKTepun3oBaTb CBOMCTBA Tefl, (OM3NYECKME SBNEHUS U MPOLECCHI,
MCMO/Mb3ys 3aKOH COXPaHEHUA 3HEPrun, 3aKOH BCEMUPHOrO TArOTEHWUS,
MNPUHUMN  CYneprnosnuumMmM Ccua, MNPUHUMN  OTHOCUTENbHOCTM [anunes,
3aKOHbl HbIOTOHa, 3aKOH COXpaHeHWst UMMY/bCa, 3aKOHbl OTPAXKEHMUS WU
NpenomM/IeHNs CBETa, 3aKOHbl COXPaHEHMS 3aPSA0BOr0 U MaccoBOro YMCen



Npu A4epHbIX peakuusx, Npyv 3TOM AaBaTb COBECHYHO (DOPMY/IMPOBKY
3aKOHa U 3anm1cbIBaTh ero MateMaTuyecKoe BbIpaXKeHNe;

06bACHATL (DM3MYECKMEe MNPOLIECCbl U CBOWCTBA Tel, B TOM 4uC/ie U B
KOHTEKCTE CUTYyauui NpPakTUKOOPUEHTUPOBAHHOIO XapakKTepa: BbIAB/ATH
MPUYNHHO-C/IEICTBEHHbIE CBA3M, CTPOUTL 0OBACHEHME U3 2-3 JIOTUYECKMX
LIaroB C OMopor Ha 2-3 M3yYeHHbIX CBOWCTBA (DU3NYECKUX ABMEHWIA,
(PM3MYECKMX 3aKOHOB W/ 3aKOHOMEPHOCTEN;

pewwaTtb pacyéTHble 3agayn (onuparolimecs Ha cuctemy u3  2-3
YPaBHEHWI), NUCMO/b3Ys 3aKOHbI N (POPMY/ibl, CBA3bIBAIOLLME (DU3NYECKME
BE/IMYMHbI. Ha OCHOBE aHa/M3a YCMOBMA 3afayv 3anucbliBaTb KpaTKoe
YCNOBME, BbISABNATL HeAoCTaloWwme UAM MU36bITOUYHbIE AaHHble, BblOMpaTh
3aKOHbI U (opMy/ibl, HEOOXOAMMbIE /19 PeLleHns, NPOBOANTL PacUETbI U
OLEeHMBaTb  PEa/MCTUYHOCTb  MOJIYYEHHOr0  3HAYeHUs  (DM3MYECKOWA
BE/INUMHBI;

pacrnosHaBaTb MPo6/EMbl, KOTOPble MOXHO pPeWnTb MNpU  MOMOLLN
(hbU3MYECKMX METOAOB, WCMO/Mb3ys OMNMcaHue WCCMeAoBaHNsA, BbIAENATb
MpoBepsieMoe  MPeAnooKeHNe, OLeHMBaTb  NPaBW/IbHOCTb  MOPAAKa
NMpoBeAeHNs  UCCMefoBaHWsA, [enaTb  BbIBOAbl, MHTEPNpPeTUpoBaThb
pe3ynbTaTbl HAGMOAEHWIA U OMbITOB;

MPOBOAWTL  OMbITbl MO  HAGMOAEHMIO  (PU3NYECKMX  ABMIEHWIA UK
(hbM3MYECKMX CBONCTB Ten (M3y4yeHWe BTOPOro 3akoHa HbHOTOHa, 3aKoHa
COXpaHeHUs 3HepPruun, 3aBUCMMOCTb MNepuofa KonedbaHuin MpyXXMHHOMo
MasTHMKA OT Maccbl rpy3a M XECTKOCTU MPYXXWMHbI U HE3aBUCUMOCTb OT
amnAnTyfbl MasibiX KonebaHuii, NpAMOIMHenHoe pacnpocTpaHeHne CBeTa,
pasnoxeHve Genoro ceeTa B CMEKTP, U3YYeHWe CBOWCTB M300paKeHUs B
MNOCKOM 3epKaiie W CBOWCTB M300paXeHusi npeaMeTa B cobuparoLleit
NNH3e, HabMfeHNe CMMOWHBIX W JIMHENYaTbIX CMEeKTPOB W3/yyYeHus):
CaMoCTOATENbHO  cobupaTb  YCTaHOBKY U3 M30bITOYHOTO  Habopa
0b60opyaoBaHWA,  OMuCbIBaTb  XO4  OMblTa W ero  pesysnbTarhl,
(hopmynMpoBaTh BbIBOAbI;

MPOBOAWTL MPU HEOOXOLMMOCTU CEPUID MPSAMbIX M3MEPEHWA, onpeaenss
CpefHee 3HauyeHWe W3MepseMon BeMUYUHBLI  ((POKYCHOe pacCcTosiHWE
cobuparollein  NnH3bI), 0O0CHOBbIBaTL BbLIOGOP cnocoba M3MepeHus
(M3mepuTensHOro nNpubopa);

MPOBOAWTL  MCCMeAOBaHWe 3aBUCUMOCTEN  (PU3NYECKUX BEMUYUH  C
MCMO/b30BaHWEM NPAMBbIX WM3MEPEHWI (3aBUCMMOCTb MYTU OT BPEMEHU
Npy pPaBHOYCKOPEHHOM [ABWXXEHUW 6e3 Haya/lbHOWM CKOpOCTW, Mepuoda
KonebaHWn MaTemMaTU4eckKoro MasiTHMKa OT A/MHbI HWUTW, 3aBUCUMOCTU
yrna oTpaXKeHus CBeTa OT yrna nageHus v yrna npenomseHns oT yrna



nafleHns):  NiaHMpoBaTb WUCCMeAoBaHWEe, CamMOCTOATE/IbHO — cobupaTb
YCTaHOBKY,  (hMKCMpOBaTb  pe3ynbTaTbl  MONYYEHHOW  3aBUCUMOCTU
(hM3MYECKMX BENNMYMH B BUAe Tabnuu M rpadukos, AenaTb BbIBOAbI MO
pesynbTataM MUccrefoBaHuUs;

MPOBOAWTL KOCBEHHbIE W3MEPEHUS (IM3NYECKMX BENYUH  (CpeaHss
CKOPOCTb W YCKOpeHWe Tefa npuv  PaBHOYCKOPEHHOM  [BVDKEHUN,
YCKOpeHre CBOOGOAHOr0 NafeHus, >KECTKOCTb MPYXXWUHbI, KO3DMULMEHT
TPEHUSI CKOJIbXXEHUSA, MexaHuMyeckas paboTa M MOLWHOCTb, 4acTtoTa U
nepuos KofebaHuin MaTemMaTU4yecKoro U MPY>KUHHOrO  MasTHWKOB,
ONTUYECKasi Ccuna CobMpaloLLerd  NNH3bl,  PaaVNOaKTMBHbLIA  (DOH):
MNaHMpPoBaTb M3MEPEHUs, CobUpaTb 3KCNEPUMEHTaIbHYH) YCTaHOBKY W
BbINOHATb U3MEPEHUS, Crefys NPeLoXKeHHON UHCTPYKUMK, BbIYUCNATD
3HaYeHMe BeNIMUYNHBI N aHA/IM3MPOBATb MOJTyYeHHbIE Pe3y/bTaTbl C YHETOM
3a/JaHHO MOrpPeLLHOCTN N3MEPEHWN;

cobnoaaTh npasuia TEXHUKN 6e30nacHOCTM Npu paboTte ¢ nabopaTopHbIM
0b0opyaoBaHMEM;

pa3nnyaTb OCHOBHblE MPU3HAKN M3YYeHHbIX (U3NYECKUX MOZENeil:
MaTepuanbHas TOYka, abCOMOTHO TBEPLOE Teo, TOYEUHbIA WMCTOUYHMK
CBeTa, /lyd, TOHKas fIMH3a, MNaHeTapHas Mofefb aToMa, HYK/IOHHas
MOZfeNb aTOMHOro A4pa;

XapaKTepn3oBaTb  MPUHUMMbI  AEACTBUA  M3YYEHHbIX MPU6GOPOB 1
TEXHUYECKMX YCTPOWCTB C OMOPO Ha WX OnucaHuWs (B TOM uMChe:
CNUAOMETP, AAaTYMKU MONOXEHWS, PaCcCTOAHUA W YCKOPEHWA, pakeTa,
9X0/I0T, OYKW, Mepuckor, (oToannapar, OMNTUYECKME CBETOBOABI,
CMEKTPOCKOM, [O3NMETP, Kamepa BunbCcoHa), MCMOMb3YyS 3HaHMS O
CBOMCTBAX  (WM3NYECKUX SABMEHWA K HeobXoauMble — U3MYecKue
3aKOHOMEPHOCTWU;

MCNOMb30BaTb CXEMbl U CXEMATUYHbIE PUCYHKM M3YUYEHHBIX TEXHUYECKMX
YCTPOWCTB, W3MepPUTENIbHbIX MPUOOPOB M TEXHONOMMYECKMX MPOLECCOoB
MNPy pelleHnn Y4ebHO-NPaKTUYECKUX 3afdad, OMTUYECKME CXeMbl /1
MOCTPOEHWS N306paXKEHNI B N/IOCKOM 3epKaie U CobupartoLLent IMH3E;
NpuBOAUTL  MpuMepbl  (HaxoaMTb  MHOPMaUMIO O  MpumMepax)
MPaKTUYeCKOro MCNonb30BaHUA (PU3NYECKUX 3HAHWA B MOBCEAHEBHOM
XU3HM Ana obecneyveHnss 6e30MacHOCT Npu obpalleHnn ¢ npubopammn u
TEXHUYECKMMMN YCTPOMNCTBAMM, COXPaHeHWs 340POBbA W COG/MHOAEHMS
HOPM 3KONI0rMYeCcKOoro rnoBeeHNs B OKPYXKatoLLein cpese;

OCYLLECTBMATb  MOUCK  WMHMOPMauumM  (hM3NYECKOro  COAEepXKaHWs B
HTepHeTe, CaMOCTOATE/IbHO (POPMYMPYS MOUCKOBBIN 3anpoc, HaXo4uTb



NyTW onpeaeneHns LOCTOBEPHOCTU MOTYYeHHOW MH(OpMaLMM Ha OCHOBE
MMEIOLLIMXCA 3HAHWIA U [OMOTHUTE/bHbIX UCTOUYHMKOB;

MCMO/b30BaTh MPU BbIMOIHEHUM YYebHbIX 3aaHWniA Hay4YHO-MONYNAPHYHO
nnTepatypy  (JM3MYECKOro  COAepXKaHus,  CrpaBOYHble  MaTepuasbl,
pecypcbl cetn MIHTepHeT, BnafeTb NPUEMaMM KOHCMEKTMPOBAHUA TEKCTA,
NMpeo6pa3oBaHnsa MH(OpPMaLMM U3 04HON 3HAKOBOI CUCTEMbI B APYTYIO;
co3fjaBaTb COOCTBEHHblE MUCbMEHHbIE U YCTHble COOOLLEHWS Ha OCHOBE
MH(OPMaLMA U3 HECKONIbKUX WCTOYHMKOB (PU3NYECKOrO COAEp>KaHWUS,
Ny6/MYHO NPeACTaBNATb Pe3y/ibTaTbl NPOEKTHOW WM UCCeL0BaTe/IbCKOM
[eATeNbHOCTW, NpU 3TOM  FPamMOTHO  WCMO/b30BaTb  M3YYeHHbIN
MOHATWIHBLIA annapaT M3y4yaemoro pasfgena (u3nKM 1 COMPOBOXAATb
BbICTYMN/IEHWE nNpe3eHTauMend € Y4YETOM OCOBEHHOCTeN ayamTopumn
CBEPCTHUKOB.



TEMATUWYECKOE NMNJTAHNPOBAHWE
7 KNACC

KonnyecTtBo 4acoB

Ne HanmeHoBaHVe pa3fenoB v Tem
n/n nporpamMmmbi Bcero

Pasgen 1. ®u3nkKa u eé ponb B NO3HAHMWN OKpPYXKaloLlero mmpa

11 dun3nka - Hayka o npmpoge 2
12 ®un3nveckme BeNNUYNHBI 2
13 EcTecTBEHHOHaY4YHbIi METOA NO3HAHUSA 2

WToro no pasgeny 6

Paspgen 2. NepBoHayvasnibHble CBefleHNA 0 CTPOEHUW BeLlecTBa

2.1 CTpoeHue BellecTBa 1
22 [BWXeHune n B3auMoLelicTBrEe YacTuy, 5
BellecTsa
2.3 ArperatHble COCTOAHMA BellecTBa 2
WToro no pasgeny 5
Pasgen 3. [BmxeHWe 1 B3aMMOAEeNCTBUE Ten
3.1 MexaHun4yeckoe ABUXeHNe 3

3.2 WHepund, macca, NJIOTHOCTb 4

KOHTpO/bHbIE

paboTbl

lMpakTnyeckue

paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl

bunénunoteka LLOK
httDs://m.edsoo.ru/7f416194

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

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

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

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

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

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

bnénunoteka LLOK


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

3.3 Cwuna. Bugbl cun

WToro no pasgeny

Pasgen 4. [laBneHne TBEPAbIX TeJ, XXUAKOCTEN N ra3os
JasneHue. Nepepava gasneHns TBEPAbIMU

4.1
Tenamu, XXWAKOCTAMU U rasamu
4.2 [aBneHune xxnakoctu
4.3 ATmoOc(epHoe aaBneHne
44 [eicTBre XNAKOCTU 1 rasa Ha Norpy>KéHHoe

B HUX TeNo
WToro no pasgeny

Pasgen 5. PaboTa 1 MOLLHOCTb. QHeprus

5.1 Pa6oTa U MOLLHOCTb
5.2 MpocTble MeXaHN3MbI
5.3 MexaHun4yeckasa aHeprus

WToro no pasgeny
PesepBHOe Bpems

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

14

21

21

12

68

12

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

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

bnénuoteka LLOK
https://rn.edsoo.ru/7f416194

bnénunoteka LLOK
https://rn.edsoo.ru/7f416194

buénuoteka LLOK
https://rn.edsoo.ru/7f416194

buénunoteka LLOK
https://rn.edsoo.ru/7f416194

bnénuoteka LLOK
https://rn.edsoo.ru/7f416194

buénuoteka LLOK
https://rn.edsoo.ru/7f416194
bunénunoteka LLOK
https://rn.edsoo.ru/7f416194


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

8 KNTACC

HanmeHoBaHWe pas3fenoB v Tem
nporpaMmmsil

Ne n/n

Pasgen 1. TennoBble ABNeHUA

11 CTpoeHune v cBOWCTBa BelLecTBa

12 Tennosble Npouecchl

WToro no pasgeny

Pasgen 2. 9neKTpuyeckme n MarHUTHbIE ABJ/IeHUSA

dneKTpuyeckue 3apagbl. 3apsXKeHHble Tena

2.1 o
N X B3auMofencTBme
2.2 MOCTOAHHbIN 31EKTPUYECKNIA TOK
2.3 MarHuTHble ABNeHUA
2.4 JNieKTpoMarHMTHas UHAYKLmMA

WToro no pasgeny
Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO YACOB MO NMPOrPAMME

KonnyecTtBo 4acoB

Bcero

21

28

20

37

68

KOHTpO/IbHbIE
paboTbl

MpakTnyeckue
paboThbl

15

145

ONeKTPOHHbIe

(undpposble)
obpasoBaTesibHble

pecypcbl

buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce
buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce

buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce
buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce
buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce
buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce


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

9 KNACC

Ne n/n

HanmeHoBaHWe pas3fenoB v Tem

nporpammb

Pasgen 1. MexaHuU4ecKune ABJieHNsA

11

12

13

MexaHn4ecKoe IBUXXEHNE 1 Cnocobbl ero

onncaHnA

B3anmogeiicTeume ten

3aKOHbI coXpaHeHus

WToro no pasgeny

Pasgen 2. MexaHun4yeckne KonebaHs 1 BOJTHbI

2.1

2.2

MexaHun4yeckune KonebaHus

MexaHuyeckune BO/HbI. 3BYK

NToro no pasgeny

Pasgen 3. OneKTpoMarHUTHOE Nosie U 31eKTPOMarHUTHbIE BOJIHbI

3.1

ONeKTpOMarHNTHOE Mnone un

3N1IEKTPOMarHMUTHbLIE BOJIHbI

WToro no pasgeny

Pa3gnen 4. CBeToBble ABNEHUSA

4.1

3aKOHbl PacNpoCTPaHeHUs cBeTa

KonnyecTtBo 4acoB

Bcero

10

20

10

40

15

6

KOHTpO/IbHbIE
paboTbl

MpakTnyeckue
paboThbl

ONeKTPOHHbIe

(undpposble)
obpasoBaTesibHble

pecypcbl

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK


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

4.2 JInH3bI 1 oNTHUYeckne npmubopsl

4.3 PasnoxeHune 6en0ro ceeta B CNEKTP

WToro no pasgeny

Pasgen 5. KBaHTOBbIe ABNeHUA

5.1 VicnyckaHne n nornoweHne cBeTa aToMOM
5.2 CTpoeHne aTOMHOrO sigpa
5.3 AnepHble peakyun

WToro no pasgeny

Pa3gen 6. MoBTOpPUTE/IBHO-0606La0LLLNIA MOLY b

MoBTOpeHne n 0606 eHNE cofepXKaHUs
Kypca pun3nku 3a 7-9 knacc

6.1

WToro no pasgeny

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

15

17

102

27

https://rn.edsoo.ru/7f41a4a6
buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bunénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6


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

MOYPOYHOE NANAHVNPOBAHWE

7 KNACC
No
i Tema ypoka

®du3nka — Hayka o npupoge.
ABneHnsa npupogbl. dursnyeckue
fBNeHunA

MexaHunyeckune, TenaoBble,
3N1EKTPUYECKME, MATHUTHbIE,
CBETOBbIE, 3BYKOBbIE AB/IEHUS

dusnYecKkne BeMUNHBI U UX
N3MepeHue

Ypok-uccneposaHune "MsmepeHue
Temnepatypbl NPy MOMOLLM
XWLKOCTHOrO TepMoMeTpa U fatymka
Temneparypsol”

Kak thn3mka n gpyrune ecTeCTBeHHble
HayKun n3y4yatoT npupoay.
EcTecTBEHHOHaY4YHbIVi METO[
nosHaHma. OnucaHne U3NYECKNX
SBNEHWNI C NOMOLLbIO MOenei
Ypok-uccnegosaHue "lMposepka
rmnoTesbl: AanbHOCTb NONETA LWapKKa,
NYLLEHHOr0 FrOPN30HTaNIbHO, TEM
6onblie, yem 60MbLUE BbICOTA MyCKa"

KonnyecTtBoO 4YacoB

KOHTpONbHbIE

Bcero
paboTbl

JaTta
MpaKTnyeckmne
n3yyeHuA
paboThbl
1
1

ONEKTPOHHbIE

umppoBble
obpasoBaTe/fibHble

pecypchbl

bnénuoteka LLOK
https://rn.edsoo.ru/ff09f72a


https://m.edsoo.ru/ff09f72a

10

1

12

13

14

15

16

17

CtpoeHne BewecTtsa. OnbiThl,
[0Ka3blBaloLLNe JUCKPETHOE CTPOEHME
BellecTsa

[IBVKEHME YacTuLl BellecTsa

Ypok-uccnefoaHme «OnbiTbl MO
Ha6t0JeHNI0 TEM/I0BOFO pacllpeHus
rasop»

ArperaTHble COCTOAHMA BeLlecTBa

B3anmocBa3b Mexay CBOMNCTBaMU
BELLECTB B pa3HbIX arperaTHbIX
COCTOSHUAX U KX
aTOMHOMO/IEKYNSAPHBIM CTPOEHMWEM.
Oco06eHHOCTK arperaTHbIX COCTOAHWUIA
BOAbI

MexaHu4eckoe ABUXKEHME.
PaBHOMepHOE U HeEpaBHOMepHOe
LBVXEHne

CKopOoCTb. EANHULIBI CKOPOCTY

PacueTt nyTn N BpEMEHU OBUXXEHUA

WHepuna. 3aKoH MHepumn.
B3aumopeinctene Ten Kak npuymHa
N3MEHEHUS CKOPOCTU ABUXEHUA TeN
IMnoTHOCTL BewecTBa. Pacyer macchl
1N 06bema Tesla No ero NAOTHOCTYU

NabopatopHaa paboTta «OnpegeneHne

bnénuoteka LLOK
https://rn.edsoo.ru/ff09fe0a

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

bnénuoteka LLOK
https://m.edsoo.ru/ff0a0378

bunénunoteka LLOK
https://m.edsoo.ru/ff0a05c6

buénunoteka LLOK
https://m.edsoo.ru/ff0a079c

bnénunoteka LLOK
https://m.edsoo.ru/ff0a0ae4

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

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


https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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NJ0THOCTU TBEPAOro Tena»
PeweHune 3agad no teme "MMNOTHOCTL
BellecTBa"

Cwuna Kak xapakTepucTumka
B3aumogencTteua ten. Cuna
ynpyroctu. 3akKoH Nyka

Nab6opartopHasa pabota «3yyeHune
3aBUCMMOCTM pacTaXeHns
(aethopmaumn) NPY>KMHLI OT
NPUNOXEHHOW CUNbI»

ABneHune TAroteHmsa. Cuna TaHXXecTu
CBSi3b MEXAY CUMON TAXECTU U
maccoii Tena. Bec Tena. PeweHue
3afjay no teme "Cwuna tsxectn”

Cwvna TSHKeCTU Ha ApYrux nnaHeTax.
Pu3nyeckKme XxapakKTepnucTMKN nnaHet

M3mepeHne cun. iIuHaMoMeTp

Bec Tena. HeBecomMoCTb

CnoxeHune gBYyX CW/l, HanpasneHHbIX
no OAHOW MpsSIMOIA.
PaBHOfelcTBYtOWAA cun

PeweHune 3agay no teme
"PaBHogencTByOWan cun"

TpeHne CKONIbXXEHUSA U TPeHUe NOKOoS.
TpeHue B Npupoae 1 TeXHUKe

NabopartopHasn pabota «M3yyeHune

bnénunoteka LLOK
https://m.edsoo.ru/ff0al23c

bubnuoteka LOK
https://m.edsoo.ru/ff0al778

bunénunoteka LLOK
https://m.edsoo.ru/ff0a 1502

bunénunoteka LLOK
https://m.edsoo.ru/ff0al8cc

bunénunoteka LLOK
https://m.edsoo.ru/ff0al778

bunénuoteka LLOK
https://m.edsoo.ru/ff0a 1a70

bnénunoteka LLOK
https://m.edsoo.ru/ff0alb9c

bunénuoteka LLOK


https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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3aBMCUMOCTU CU/bI TPEHNUSA
CKOJIbXXEHWA OT CWUJIbl [aB/IEHNSA U
XapakTepa cornpukacatoLnxcs
MOBEPXHOCTEN»

PelleHune 3agay Ha onpegeneHue
paBHOAENCTBYHOLLEN CUNbI

PeweHne 3agay no temam: «Bec
Tena», «Ipagnyeckoe n3obpaxeHue
cun», «Cunbl», «PaBHOLENCTBYOLWAA
cun»

KoHTposnbHasa paboTa no Temam:
«MexaHunyeckoe aBmxeHme», «Macca,
MAOTHOCTb», «Bec Tena,
«["padmyeckoe n3obpakeHne cun»,
«Cunnbi»

[asneHne. Cnocobbl yMeHbLIEHNS U
yBeNNYEHNS faBNeHNS

[aBneHune rasa. 3aBMCMMOCTb
[laB/IeHMA ra3a oT 06bEMa,
Temnepartypbl

Mepefava faBneHns TBEPAbLIMM
Tenamu, XNAKoCTAMU U rasammn. 3akKoH
Mackans

[laBneHune B XXUAKOCTU U rase,
Bbl3BaHHOE [1€/iCTBMEM CU/IbI TAXKECTU

PeweHwne 3agay no teme «[laBneHue B
XXUAKOCTU 1 rase. 3akoH Mackansa»

Coobuwatoumecs cocypbl

https://m.edsoo.m/ff0alcc8

bunénunoteka LLOK
https://m.edsoo.m/ff0alde0

buénunoteka LLOK
https://m.edsoo.ru/ff0a20a6

bnénuoteka LLOK
https://m.edsoo.ru/ff0a2376

bunénuoteka LLOK
https://m.edsoo.ru/ff0a25b0

bnénuoteka LLJOK
https://m.edsoo.m/ff0a2718

bunénunoteka LLOK
https://m.edsoo.ru/ff0a2826

bnénunoteka LLOK


https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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MmapaBnuyecknin npecc

MaHomeTpbl. MopLHeBOW
YXNAKOCTHBIW Hacoc

ATtmocdepa 3emnun. MpuynHebl
CYLLEeCTBOBAHMSA BO3AYLLHOW
060/104KKN 3eMnn. 3aBUCUMOCTb
aTMOC(epHOro AaBneHnsa OT BbICOThI
Haj YPOBHEM MOpS

Bec Bo3gyxa. ATMoC(epHOe AaBfieHne

3mepeHne aTMoCqepHOro fas/ieHus.
OnbIT Toppuyennu

3aBMCUMOCTb aTMOCHEPHOro
[AaBNeHUS OT BbICOTbI Haf YPOBHEM
Mops

BapomeTp-aHepong. ATmochepHoe
[aB/ieHNe Ha pasNNYHbIX BblCOTaxX
PeweHune 3agay no Teme
"ATmocC(epHoe faBneHue"

[LelicTBue XXMAKOCTK 1 rasa Ha
MOrpy>eHHoe B HUX Teno.
ApxumepfoBa cuna

Nab6opartopHas pabota «OnpegeneHne
BbITa/IK/BAOLLLER CUsbl,
[IeACTBYIOLLEA Ha TeNO, NOrPyXXeHHoe
B XXWUAKOCTb»

https://m.edsoo.ru/ff0a2970

bunénuoteka LLOK
https://m.edsoo.ru/ff0a3136

buénunoteka LLOK
https://m.edsoo.ru/ff0a2b5a

bnénuoteka LLOK
https://m.edsoo.ru/ff0a2b5a

bnénuoteka LLOK
https://m.edsoo.ru/ff0a2da8

bubnuoteka LOK
https://m.edsoo.ru/ff0a2fc4

bunénunoteka LLOK
https://m.edsoo.ru/ff0a2fc4

bnénuoteka LLOK
https://m.edsoo.ru/ff0a3276

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


https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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NabopatopHaa paboTa no teme
«WccnepoBaHue 3aBUCUMOCTU Beca
Tena B BOA€ OT 06bEMA MOTPY>XKEHHOM
B XKMAKOCTb YacTu Tena»

MnaBaHue Ten

NabopartopHasa paboTa
"KOHCTpynpoBaHue apeomMeTpa UIu
KOHCTPYUpOBaHue NOLKMN U
onpegeneHue eé rpysonogbémHocTn”

PeweHune 3agad no temam: «llnasaHune
cynos. BosgyxonnasaHue»,
«[laBneHne TBepAbIX TeN, XXNAKOCTEN
N rasos»

MexaHn4yeckas paboTa

MoLHOCTb. EAVHULLI MOLLLHOCTU

Ypok-uccnegobaHue "Pacuét
MOLLHOCTK, pa3BnBaemMoi npu
nogbémMe Mo nectHuye"

[MpocTblie MexaHU3MbI. Pblyar.
PaBHOBecue cun Ha pblyare

KoHTposibHas paboTa no teme
«[laBneHune TBEPAbIX Ten, XMAKOCTeN
1 rasos» / Bcepoccuiickas
NpoBepOYHas paboTa

Pe3epBHbIil ypoK. PaboTa € TeKCTamm
no Teme «[asneHune TBEpALIX Ten,

bnénunoteka LLOK
https://rn.edsoo.ru/ff0a3514

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

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

bnénuoteka LLOK
https://m.edsoo.ru/ff0a3f82

bunénunoteka LLOK
https://m.edsoo.ru/ff0a3f82

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


https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
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XNAKOCTeW 1 rasoB» / Bcepoccuiickan
NnpoBepoYHas paboTa

Pblyarm B TeXHUKe, ObITY U NMPUPOE.
Nab6opatopHasa paboTa
«WccnefoBaHue ycnosuin paBHOBECUS
pblyara»

PelleHMe 3aaa4 Mo Teme «Y cnoBus
paBHOBECUS pblyara»

KoahuuymeHT nonesHoro gencTens
mMexaHu3ma. JlabopaTopHasa paboTa
«W3mepeHne KM HakNOHHOA
NNOCKOCTM»

PewleHune 3agay no teme "Pabora,
MoLHOCTL, KIMA4"

MexaHunuyeckasa aHeprums.
KunHeTnyeckas v noTeHuuanbHas
3Heprus

3aKOH COXpaHeHUs MeXaHUYecKoii
3Heprun

Y POK-3KCNEPUMEHT Mo TeMe
"OKcnepuMeHTasibHOE OnpeaeneHme
N3MEHEHUS KNHETUYECKON 1
NOTEHLMaNbHOW 3Heprumn npu
CKaTbIBaHUW Tena N0 HaK/IOHHO
naockocTn™

KoHTponbHasa paboTa no Teme
«PaboTa n MOLHOCTb. JHeprusa»

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamm

0.5

0.5

bunénunoteka LLOK
https://rn.edsoo.ru/ff0a478e

bnénuoteka LLOK
https://m.edsoo.ru/ff0a48a6

bunénunoteka LLOK
https://m.edsoo.ru/ff0a4c48

bunénunoteka LLOK
https://m.edsoo.ru/ff0a4252

bnénunoteka LLOK
https://m.edsoo.ru/ff0a4360

bunénunoteka LLOK


https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

no teme "MexaHu4yeckoe ABuxeHue" https://m.edsoo.ru/ff0adee6

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTaMu
68 no teme "Pa6oTa. MOLLHOCTb. 1
OHeprug"
OBLWEE KONMYECTBO YACOB MO
NMPOrPAMME

68 4 12


https://m.edsoo.ru/ff0a4ee6

8 KNTACC

No
n/n

10

Tema ypoka

OCHOBHbIE MONOXEHUSA MONIEKYNSAPHO-
KWHETMYECKOWN TEOPUN 1N UX ONbITHbIE
NoATBEPXAEHNSA

Macca v pasmep aTOMOB U MONEKY
Mogenn TBEpPLOro, XXNUAKOro 1
ra3oo6pasHoro cocTosHMI BelyecTsa
O6bsiCHEHMEe CBOICTB TBEPAOTO,
XUAKOT0 1 ra3006pa3HOro COCTOAHMIA
BELLEeCTBA HA OCHOBE MOMOXEHWUNA
MOJIEKYIAPHO-KUHETUYECKON Teopuu

Kpuctannmueckne n amopHble Tena

CmaumnBaHue N KanunnsapHocCTb.
[MToBepXHOCTHOE HaTAXeHMe

TennoBoe paclnpeHne n cxxaTtme

Temnepatypa. CBA3b TeMnepaTypbl CO
CKOPOCTbIO TEM/I0OBOFO ABUXKEHNS
yacTul

BHYTpeHHAs 3Heprus. Cnocobbl
M3MEHEHUS BHYTPEHHEN 3Heprum

Buabl Tennonepegayu

KonnyectBo 4acoB

Bcero

KOHTpO/bHbIE
paboTbl

MpaKTnyeckune
paboThbl

JaTta

N3yyeHns

ONEKTPOHHbIE

umMppoBble
obpasoBaTe/ibHble

pecypcbl

bunénunoteka LLOK
https://m.edsoo.ru/ff0a5256

bnénunoteka LLOK
https://m.edsoo.ru/ff0a540e

bunénunoteka LLOK
https://m.edsoo.ru/ff0a5800

bunénunoteka LLOK
https://m.edsoo.ru/ff0a5530

bunénunoteka LLOK
https://m.edsoo.ru/ff0a5a26

buénunoteka LLOK
https://m.edsoo.ru/ff0a5c60

bunénunoteka LLOK


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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Ypok-KoH(epeHuma "T1pakTuyeckoe
MCNONb30BaHWe TENNOBbIX CBOWCTB
BELLeCTB ¥ MaTepuanoB B Lensx
3HeprocbepexeHuns"

KonnyecTtBo TennoTel. Y aefbHas
Tenna0emMKoCTb

YpaBHeHWe TenjoBoro b6anaHca.
TennoobMeH 1 TensoBoe paBHOBECKE

NabopatopHasa paboTa
"MccnepoBaHue ABneHns
TennoobmMeHa npu CMeLnBaHUm
XO0N0AHON 1 ropsayeli soabl"

PacyeT KONM4yecTBa TeN0Thl,
Heob6Xxo4MMOro Anf HarpeBaHus Tena
Y BbI4ENAeMOro UM Npu OXNaxaeHun
Nab6opartopHasa pabota "OnpepeneHve
yAeNbHOM Tena0eMKoCcTH BellecTsa”
OHepruga Tonnuea. Y genbHas tensnorta
cropaHus

lMnaBneHne n oTeepaeBaHne
KpUcTaninyeckux Ten. Y aenbHas
TennoTa nnaBfieHns

NabopatopHaa paboTa "OnpegeneHue
yAeNbHOM TennoTbl NnasaeHns nbaa"

MapoobpasoBaHne N KOHAEHCaLNS.
McnapeHue

KnneHwue. Y genoHada Tensorta

https://m.edsoo.ru/ff0a6412

buénunoteka LLOK
https://m.edsoo.ru/ff0a65c0

bnénunoteka LLOK
https://m.edsoo.ru/ff0a6976

bnénuoteka LLOK
https://m.edsoo.ru/ff0a7088

bunénunoteka LLOK
https://m.edsoo.ru/ff0a6a98

bunénunoteka LLOK
https://m.edsoo.ru/ff0a6bb0

bunénuoteka LLOK
https://m.edsoo.ru/ff0a7b5a

bunénuoteka LLOK
https://m.edsoo.ru/ff0a71d2

bnénuoteka LLOK
https://m.edsoo.ru/ff0a72fe

bunénunoteka LLOK
https://m.edsoo.ru/ff0a740c

bunénunoteka LLOK


https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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napoobpaszoBaHWa U KOHAEeHcaLUN.
3aBMCUMOCTb TemnepaTypbl KUNeHns
OT aTMOC(epHOro gaefeHus

BnaxHocTb Bo3gyxa. JlabopaTtopHas
paboTa "OnpegeneHune
OTHOCUTENIbHOWN BNaXXHOCTW BO34yXa

PelleHMe 3afa4 Ha onpejeneHune
BNaXKHOCTW BO3AyXa

MpuHumMnbl paboTbl TEMOBbIX
asurateneii. MNMaposas TypobuHa.
[Buratenb BHYTPEHHEr0 CropaHus

Kl tennosoro agsurarens.
Tennosble gBUraTenn v 3awmnra
OKpYy>KatoLen cpegbl

3aKOH COXpaHeHns 1 npespaLleHuns
3HEeprum B Tena0BbIX Npoueccax

MoAroToBKa K KOHTPO/IbHOW paboTe
no teme "TennoBble AB/EHUA.
i3meHeHne arperaTtHbIX COCTOSHMIA
BellecTBa"

KoHTponbHasa paboTa no teme
"Tennosble ABNeHUA. NI3MeHeHue
arperaTHbIX COCTOSHWIA BelecTsa"

dnekTpusauma Ten. [sa poga
3N1eKTPUYECKMX 3apAL0B
Ypok-uccnefosaHue "Inektpusauung
Ten MHAYKLUKWen n npu
CONPUKOCHOBEHNU"

https://m.edsoo.ru/ff0a786¢

bubnuoteka LJOK
https://m.edsoo.ru/ff0a7628

bunénunoteka LLOK
https://m.edsoo.ru/ff0a7c7c

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

bnénuoteka LLOK
https://m.edsoo.ru/ff0a86ae


https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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B3anmogenctene 3apsXKeHHbIX Ten.
3akoH KynoHa

DNeKTpnYecKoe nofne.
Hanps)KeHHOCTb 31EKTPUYECKOT0
nons. MpuHyumMn cynepnosnymmn
3NEeKTPUYECKMX Nonen

Hocutenn anekTpuyecknx 3apanos.
AneMeHTapHbIN 3apag. CTpoeHue
aToma

MpoBOAHNKM M AN3NTEKTPUKMK. 3aKOH
COXPaHEeHUA 3M1eKTPUYECKOro 3apsaja
PeweHwne 3agay Ha npuMeHeHne
CBOWCTB 3/IEKTPUYECKNX 3apsS0B
DNEeKTPUYECKNIA TOK, YCNIOBUSA €ro
CyLLecTBOBaHUA. VICTOUYHUKN
3NEeKTPUYECKOro ToKa

[leiicTBMA 3NeKTPUYECKOT0 TOKa

Ypok-uccnegosaHuve "Lencteme

INNEKTPNYECKOTO Nond Ha npoBoAHUKN

N AN3aneKTpukm™

AneKTpuYeckunii TOK B MeTanax,
XUNLKOCTAX U rasax

AnekTpuyeckas Lernb 1 eé cocTaBHble
4acTm

Cwuna ToKa. JlabopaTopHas paboTa
"M3MepeHue 1 peryainposaHue cubl
ToKa"

0.5

bunénunoteka LLOK
https://m.edsoo.ru/ff0a87e4

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

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

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

bunénunoteka LLOK
https://m.edsoo.ru/ff0a95a4

bunénuoteka LLOK
https://m.edsoo.ru/ff0a96b2

bunénunoteka LLOK
https://m.edsoo.ru/ff0a9838

bunénunoteka LLOK
https://m.edsoo.ru/ff0a8bd6


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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JNIeKTpUYecKoe Hanps>KeHue.
BonbT™meTp. JSlabopaTopHas paboTa
"M3MepeHue 1 perynnposaHue
HanpsxeHuna"

ConpoTvB/ieHne NPOBOAHUKA.
Y nenoHoe conpoTmMBeHMe BeLLeCTBa

NabopartopHaa paboTa "3aBUCUMOCTb
3M1eKTPMUYECKOT0 COMPOTUB/EHNSA

MPOBOAHMKA OT €ro A/nHbI, naowaam
NMonepeyHoro cevyeHnsa n marepmana”

3aBMCMMOCTb CWU/bl TOKA OT
HanpsxeHns. 3akoH Oma And yyacTka
Lenwu

NabopartopHasa paboTa
"WNccnegoBaHue 3aBUCUMOCTU CUNbI
TOKa, MAYLLEero yepes pesncrop, ot
COMPOTMBEHUS pe3uncTopa u
HanpsXeHna Ha pesncTope”

MocnepoBaTeNbHOE ¥ NapanfienbHoe
COeMHEHNS NPOBOAHNKOB
NabopartopHaa paboTa "lpoBepka
npasunaa CNOXKEHNSA HanNPsSXXeHWI npu
nocnefoBaTe/lbHOM COeAUHEHNN ABYX
pe3ncTopos"

NabopatopHaa paboTa "lposepka
npasuna A4nsa cuibl ToKa Npu
napannenbHOM COeVHEHNN
pe3ncTopos"

0.5

bnénunoteka LLOK
https://m.edsoo.m/ff0a9%e14

bnénunoteka LLOK
https://m.edsoo.m/ff0aa738

bnénuoteka LLOK
https://m.edsoo.m/ff0aa738

bunénunoteka LLOK
https://m.edsoo.m/ff0aad4a

bnénunoteka LLOK
https://m.edsoo.m/ff0aa04e

bunénunoteka LLOK
https://m.edsoo.ru/ff0aaa58

bunénunoteka LLOK
https://m.edsoo.ru/ffOaad le


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

50

51

52

53

54

55

56

57

58

PelleHune 3afay Ha NpUMeHeHne
3akoHa Oma A58 pasimMyHoro
COefiHeHNs NPOBOHWKOB

PaboTa 1 MOLHOCTb 3/1IeKTPUYECKOTO
TOKa. 3akoH [xxkoynda-SleHua

NabopartopHaa paboTa "OnpegeneHue
paboTbl M MOLLHOCTUN 3/IEKTPUYECKOTO
ToKa"

AneKTpuYecKne Lenu n notTpedbutenu
3NEKTPUYECKOI 3HEPTUM B ObITY.
KopoTKoe 3amMblKaHue

MOCTOSAHHbIE MAarHUTbI, NX
B3aMmofeicTame

Ypok-uccnegoBaHue "M3yueHue
nosei NOCTOAHHbIX MarHUToB"

MarHutHoe nosne. MarHuTHoe nosne
3eMIn N ero 3HaYeHne A5 XXU3HN Ha
3emne

MoAroToBKa K KOHTPO/NbHOW paboTe
no Teme "JfieKTpUYECKME 3apagbl.
3apsXKeHHble Tena n ux
B3aMMOAeicTBMA. MOCTOSHHbIN
3NeKTPUYeCKmnii Tok"

KoHTponbHas paboTa no teme
"DnekTpuyeckne sapagol.
3aps>KeHHble Tefna n nx
B3auMoaelicTBMA. MOCTOSHHBbIN
anekTpuyeckuin Tok" / Becepoccuiickas

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

bunénunoteka LLOK
https://m.edsoo.ru/ffOab 124

bunénunoteka LLOK
https://m.edsoo.ru/ff0ab3e0

bunénuoteka LLOK
https://m.edsoo.ru/ff0ab660

bunénunoteka LLOK
https://m.edsoo.ru/ff0ac3d0

bunénunoteka LLOK
https://m.edsoo.ru/ff0acOba

bunénunoteka LLOK
https://m.edsoo.ru/ff0abd2c

bunénunoteka LLOK
https://m.edsoo.ru/ffOabea8


https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

60

61

62

63

64

65

npoBepoyHasa paboTa

Pe3epBHbIil ypoOK. PaboTa ¢ TeKCTaMu
no Teme "T10CTOSHHbIA
anekTpuyeckuin Tok" / Becepoccuiickas
nposepoyHasa paboTa

OnbIT OpcTega. MarHuTHoe none
3NeKTPMYEeCcKOoro Toka MarHuTHoe
noJie KaTyL KW C TOKOM

MprviMeHeHVe 3/IEKTPOMArHMTOB B
TexHuke. JlabopatopHas paboTa
"N3yyeHne feiACTBMA MArHUTHOIO
nosisi Ha NPOBOLHUK C TOKOM"

JNeKTpoaBUraTtesib NOCTOAHHOIO
TOKa. Micnonb3oBaHue
anekTpoABuratesieil B TEXHUYECKUX
YCTPOWNCTBaxX U Ha TpaHcnopTe.
NabopartopHasa paboTa
"KOHCTpyMpoOBaHue 1 nsyyeHume
paboThbl anekTpoaBuratens”

OnbITbl Papaged. 3akoH
3N1eKTPOMarHUTHON UHAYKUUW.
Mpasuno JleHuya

AnekTporeHepatop. Cnocobbl
MONYyYeHUS 3/IEKTPUYECKON IHEPTUN.
ONeKTPOCTaHUMY Ha
BO30OHOBNAEMbIX NCTOYHUKAX
3Heprum

MoAroToBKa K KOHTPO/IbHOW paboTe
no Teme "3JfIeKTPUYECKMEe U

0.5

bunénuoteka LLOK
https://m.edsoo.m/ffOacdc6

bunénunoteka LLOK
https://m.edsoo.ru/ff0ac 1d2

bunénunoteka LLOK
https://m.edsoo.ru/ff0ac74a

bunénunoteka LLOK
https://m.edsoo.ru/ff0ac86¢


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

MarHuUTHble ABAeHUs"

KoHTponbHasa paboTa no Teme
bunénunoteka LLOK

06 ;:n”eeHKIEII/NeCKme M MATRWTHbIE ! ! https://m.edsoo.ru/ffOacb 14
67 Pe3epBHbIil ypoK. PaboTa € TeKCTamm 1 bubnuoteka LOK
no Teme "TennoBble ABNEHNA" https://m.edsoo.ru/ff0acc5e
68 Pe3epBHbIil ypoK. PaboTa € TeKCTamm 1
no teme "MarHuTHble ABNeHMA"
OBWEE KOMMYECTBO UACOB IO 68 4 145

MPOrPAMME


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

9 KJTACC

Konnyectso 4acoB ONeKTPOHHbIEe
Ne Tema ypoka KOHTpo/nibHble  [MpakKTuyecKue flara HppoBble
n/n Bcero n3yyeHnsa  obpasoBaTesibHble
paboThbl paboThbl
pecypchbl
MexaHun4yeckoe ABMXXEHWe. 1
MaTtepunanbHasa TouKa
Cuctema otcyeta. OTHOCUMTENILHOCTb 1 Bubnnoteka LLIOK
MeXaHNYecKoro ABNXeHuns https://m.edsoo.ru/ff0ad474
PaBHOMepHOE MPAMONNHEHOE 1 bubnuoteka LLOK
LBUXeHne https://m.edsoo.ru/ff0ad 19a
HepaBHOMepHOe NpAMO/IMHENHOe
ABuxeHue. CpefHAS N MTHOBEHHAA 1
CKOpPOCTb
MpAMONNHENHOe PaBHOYCKOPEHHOe 1 Bubnnoteka LLIOK
LBMXeHMne. YcKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NPAMONIUHEAHOTO
PaBHOYCKOPEHHOT0 ABMXXEHUA. 1
Mpadmk ckopocTu
Nab6opartopHasa pabota "OnpegeneHve
YCKOpEeHus Tena npu 1 1 Bubnnoteka LLOK
PaBHOYCKOPEHHOM [BUXEHUWN MO https://m.edsoo.ru/ff0adb 18

HaKNOHHOW naockocTn"

CsoboaHoe nageHue Ten. OnbIThl
Manunes

PaBHOMepHOe aBUMXeHME Mo Bubnnoteka LLIOK
OKpY>XHoCTHW. lNMepnog n vyacToTa https://m.edsoo.ru/ff0ael76


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

10

1

12

13

14

15

16

17

18

19

20

21

22

obpalieHus. JIuHeliHasa 1 yrnosas
CKOpOCTU

LLeHTpOCTpeMUTEIbHOE YCKOpeHMe

MepBblil 3aKOH HbloTOHA. BekTop
cusbl

BTopoii 3aKOH HblOTOHa.
PaBHoAeiCcTBYOLLASA CKUNa

TpeTnin 3aKoH HbOTOHa.
Cynepno3uumns cun

PelieHne 3agay Ha NnpumMeHeHne
3aKOHOB HbIOTOHa

Cwuna ynpyroctu. 3akoH N'yka

PeweHne 3agay no teme «Cuna
YyNpyroctm»

Nab6opartopHas pabota «OnpegeneHne
XECTKOCTU MPYXUHbI»

Cwuna TpeHus

PeweHwne 3agay no teme «Cuna
TPeHns»

NabopatopHaa pabota "OnpegeneHue
KO3(h(puLMeHTa TPEHUSA CKOMbXEHNA"
PeweHne 3agay no teme "3akoHbl
HeloToHa. Cuna ynpyroctu. Cuna
TpeHua"

Cuna TAXeCTU U 3aKOH BCEMUPHOIO
TATOTEHUA. Y CKOpeHue cBOBOAHOIO



najeHus

Y pOK-KOH(epeHUNs " OBUXKEHNE Ten
BOKPYT rpaBUTALMOHHOIO LeHTpa 1 1
(ConHeuHas cuctema). ManakTukn"

PeweHne 3agay no teme "Cuna
bubnuoteka LLOK

TAXKECTU M 3aKOH BCEMUPHOTO 1

" P https://m.edsoo.ru/ff0af5f8
TArOTEeHUA
[MepBad KoCcMMYEeCKasa CKOPOCTh. 1 Bubnnoteka LLOK
HeBecoMoOCTb 1 neperpysku https://m.edsoo.ru/ff0af33c

PaBHOBECKE MaTepuanbHOM TOUKN.

ABCONTHO TBEPLOE TENo.

PaBHoOBecuKe TBEPAOro Tena c 1
3aKpeniéHHOM OCbHo BpaLLeHus.

MOMEeHT cunbl. LIeHTp TsXecTu

bubnuoteka LLOK
https://m.edsoo.ru/ff0afe36

PaBHOBeC/e MaTepuanbHON TOUKN.

AGCONOTHO TBEPAOE TeNo.

PasHoBecue TBEpAOro Tenac 1
3aKPENNEHHON OCb0 BpaLLLeHUSI.

MoOMEHT cunbl. LIeHTp TAXecTu

PeweHwne 3agay no teme "MOMEHT Bubnnoteka LLOK

cunbl. LieHTp Taxectn" https://m.edsoo.ru/ff0b02b4
MoaroToBKa K KOHTPO/bHOI paboTe no

TeMe "MexaHun4yeckoe ABUXeHMe. 1
B3anmogeiicteume ten"

bubnuoteka LLOK
https://m.edsoo.ru/ff0b0408

KoHTposibHas paboTa no teme
"MexaHun4yeckoe ABMXeHUe. 1 1
B3aumopgeictene Ten"

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

Mmnynbc Tena. mnynbsc cunbl. 3aKOH 1 Bubnnoteka LIOK


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

32

33

34

35

36

37

38

39

40

41

42

43

COXpaHeHus nMnynbca. YNpyroe un
Heynpyroe B3aMMo/encTeune

PeweHne 3agay no teme "3akoH
coxpaHeHusa umnynoca"

YPpoK-KoH(epeHLua "PeakTuBHOE
ABVXXEHWE B NPUPOLE U TEXHUKE"

MexaHuueckas pabota 1 MOLLHOCTb

Pa6oTa CUbl TSXKECTU, CUNbI
YyNpPyrocTu u cunbl TPEHUS

NabopatopHasa paboTta «OnpegeneHue
paboTbl CUbI TPEHUA MpK
paBHOMEPHOM [ABUXEeHUW Tena no
rOPM30OHTaNbHOW MOBEPXHOCTU»

CBA3b 3Hepruu n paboThbl.
MoTeHUManbHaa aHeprus
KnHeTtnyeckasa aHeprusa. Teopema o
KWUHETMUYECKOI 3Heprum

3aKOH COXpaHeHuns sHeprum B
MeXaHUuKe

Nab6opatopHas paboTa «3yyeHune
3aKOHa COXPaHEHWS IHepPrum»
KonebatenbHoe ABMKEHME W ero
XapaKTepucTuKm

3aTyxarolme KonebaHus.
BbIHYX/eHHble KOnebaHns. Pe3oHaHC
MaTemaTnyecKunii N NPY>XUHHbIN
MasTHUKM



44

45

46

47

48

49

50

51

52

53

o4

Ypok-uccnegoBaHme «3aBUCUMOCTb
nepuoa KonebaHuii 0T XXeCTKOCTM
MPYXWHbI U Macchl rpysa»
MpeBpalyeHne aHepruy npu
MeXaHNYecKnx KonebaHusx
NabopartopHaa paboTta «OnpegeneHne
4acToTbl U Nepuoga KonebaHwuii
NPYXWHHOTO MasATHUKa»

Nab6opatopHasa paboTa «IMpoBepka
HEe3aBMCMMOCTU Nepuopa KonebaHuii
rpysa, NOABELEHHOI0 K HUTH, OT
macchbl rpysa»

MexaHu4yeckune BonHbl. CBOWCTBA
MeXaHN4ecKux BOJH. MpoaoNbHbIe 1
MornepeyHble BO/HbI

Y poK-KoHpepeHuusa "MexaHnyeckue
BOJIHbl B TBEPZAOM Tene.
Celicmmnyeckne BOMHbI"

3BYyK. PacnpocTpaHeHune 1 oTpaxeHue
3ByKa

Ypok-nccnegosaHme "HabnwoaeHne
3aBMCUMOCTM BbICOTbI 3BYKa OT
yacToTbl"

TPOMKOCTb 3BYyKa M BbICOTa TOHA.
AKYCTUYECKUNI pe3oHaHC

Y POK-KOH(epeHUNs "Y NbTpasByK n
NH(Pa3BYK B NPUPOAE N TEXHUKE"

MoAroToBKa K KOHTPO/IbHON paboTe no

bubnuoteka LLOK
https://m.edsoo.m/ff0b197a

bubnuoteka LLOK
https://m.edsoo.m/ffOb laec

bubnuoteka LLOK
https://m.edsoo.m/ff0b197a

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0b23ca

bubnuoteka LLOK


https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

55

56

o7

58

59

60

61

62

63

64

Teme "3aKOHbl COXpaHeHus.
MexaHUYyeckne KonebaHns 1 BOMHbI"

KoHTposibHas paboTa no teme
"3aKoHbl coxpaHeHnsa. MexaHunyeckune
KosniebaHua 1 BOMHbI"

O/IeKTpOMarHMTHOE noJe.
DNIeKTPOMArHMUTHbIE BOJIHbI

CBoliCTBa 3/1EKTPOMarHUTHbIX BOJH
Ypok-KoHpepeHuma "Lkana
3N1eKTPOMarHMUTHbIX BOJH.
Mcnonb3oBaHne 3NeKTPOMarHUTHbIX
BOJIH A1 COTOBOW CBA3M"

Ypok-uccnegosaHune "MsydeHne
CBOWCTB 3N1€KTPOMAarHUTHbIX BOJH C
NOMOLLbD MOGUNBLHOIO TenedoHa"

PeweHwne 3agay Ha onpegeneHune
4acTOTbl U A/INHbI 3NIEKTPOMarHUTHOM
BOJIHbI

JneKTpoMarHUTHas Npupoja ceeTta.
CkopocTb cBeTa. BonHoBbIe CBONCTBA
cBeTa

McTouHnkn ceeTa. MpsamonnHeliHoe
pacnpocTpaHeHne cBeTa. 3aTMeHus
ConHua v NlyHsl

3aKOoH oTpa)keHuda ceeta. 3epkana.
PelieHne 3agay Ha NnpuMeHeHne
3aKOHa OTpaXKeHusa ceeTa

lMpenomneHne ceeta. 3aKoH

https://m.edsoo.ru/ff0b25f0

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

bubnuoteka LLOK
https://m.edsoo.ru/ffO0b2fe6

bubnuoteka LLOK
https://m.edsoo.ru/ffOb2c6c

bubnuoteka LLOK
https://m.edsoo.ru/ff0b31d0

bnénuoteka LLOK
https://m.edsoo.ru/ff0b3658

bubnuoteka LLOK
https://m.edsoo.ru/ff0b38c4

buénuoteka LLOK


https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

65

66

67

68

69

70

71

72

73

74

npesomMnieHna ceeTa

MonHoe BHyTPeHHee OTpPaKeHWe CBeTa.
cnonb3oBaHWe NOMHOFO BHYTPEHHEr0
OTPaXKeHWst B ONTUYECKNX CBETOBOAAX

Na6opatopHas pabota "ccneagosaHue
3aBMCUMOCTW Yrna npenomaeHuns
CBETOBOrO flyya OT yrna nafjeHusa Ha
rpaHuue "Bo3gyx-cTekno™"
Ypok-KoH(epeHuma "crnonb3oBaHne

NMOJTHOTO BHYTPEHHEro oTpaXeHus:
CBETOBOAbLI, ONTUKOBO/IOKOHHAaA CBA3bL"

JTnH3bl. OnTuyeckas cusia NnMH3bI

MocTpoeHne N306paxkeHNn B NNH3ax

NabopatopHaa paboTa "OnpegeneHue
(hOKYCHOI0 pacCTOAHUSA N ONTUYECKOW
cunbl cobupatowei NMH3bI"

Y poK-KOoH(epeHUMs "OnTuveckne
NMH30BbIe Npnbopsb!™

"na3 KaK ONTUYeckKas cuctema. 3peHue

Y poK-KoH(epeHUNs " OedeKThbl
3peHuns. Kak coxpaHuUTb 3peHne”
Pa3fnoxeHne 6en0ro ceeta B CNeKTp.
OnbITbl HotoTOHA. CrioXKeHMne
CNeKTpasbHbIX LBeTOB. Aucnepcus
cBeTa

https://m.edsoo.m/ff0b3aea

bnénuoteka LLOK
https://m.edsoo.m/ffOb3c5c

bubnuoteka LLOK
https://m.edsoo.ru/ff0b3f2c

bnbnuoteka LLOK
https://m.edsoo.ru/ffOb444a

bubnuoteka LLOK
https://m.edsoo.ru/ff0b4206

bubnuoteka LLOK
https://m.edsoo.ru/ffOcOa7e

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0cOf4c


https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

75

76

7

78

79

80

81

82

83

84

85

86

NabopartopHaa pab6ota "OnbITbl MO
pasnoXeHuto 6e10ro ceeTa B CNeKTp U
BOCMPUATUIO LiBETA NPEeLMETOB Mpu nUX
HabNloAeHNN Yepes LiBETOBbIE
GunbTpbl"

Y poK-npakTukym "BonHoBble
CBOICTBa CBeTa: Aucnepcus,
UHTepgepeHLua n anudpaxkuyma”
OnbITel Pe3epdopaa v nnaHeTapHas
Mofenb aToMa

Moctynatel bopa. Mogens atoma bopa

McnyckaHue 1 nornoweHne ceeta
aTomMoM. KBaHTbl. JInHenyaTble
CNEeKTpbI

Y pok-npakTukym "HabnwogeHue
CMeKTPOB ncnyckaHus"

Pafin0aKTMBHOCTb U eé BUAbI

CTpoeHune aToMHOro aapa. HyknoHHas
MoZLenb

PafgnoakTnBHbIE NpPeBpaLLeHus.
M3oTonsl

PelweHune 3agayd no teme:
"PafnoakTuBHble NpeBpaLleHna™
Mepuoa nonypacnaga

Y POK-KOH(epeHUNsA "PagnoakTUBHbIE
N3yyeHna B Npupoae, MeauunHe,
TexHuke"



87

88

89

90

91

92

93

94

95

96

AnepHble peakuumn. 3aKOoHbI
COXpaHeHus 3apsAA0BOro U MaccoBoro
umcen

OHeprua cBa3n aTomHbIX agep. CBA3b
Macchbl 1 3HEpPrum

PeweHne 3agay no teme "dApnepHsole
peakuun™

Peakuumn cuHTe3a 1 feneHus agep.
VcTouHukn aHeprum ConHua v 3B83[
YpoK-KoH(epeHUNs "HAaepHas
JHepreTuka. [eincrtamsa
pafMoaKTUBHbLIX U3YYEHU Ha XXUBble
opraHnsmbl"

MoAroToBKa K KOHTPO/IbHON paboTe no

Teme "3/IeKTPOMArHUTHOE NoJie.
DNIeKTPOMarHMUTHbIE BOJIHBI.
KBaHTOBbIE sIBNEHUS"

KoHTponbHasa paboTa no teme
"3/IeKTPOMarH1MTHOE none.
ANeKTPOMarHnTHbIe BOJHbI.
KBaHTOBbIE ABNeHNa"

MoBTopeHue, 0606LLEeHME.
NabopaTopHble paboTbl N0 Kypcy
"B3anmogeicTaume Ten"

MosTopeHue, 0606LLeHNe. PelleHune
pacyeTHbIX M KayeCTBEHHbIX 3a4ay no
Teme "Tennosble npoueccol”

MoBTopeHue, 0606LeHNE. PelleHne

bubnuoteka LLOK
https://rn.edsoo.ru/ffOc 1c58

bubnuoteka LLOK
https://m.edsoo.ru/ff0cld7a

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0c223e

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2572

bubnuoteka LLOK


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

97

98

99

100

101

102

pacyeTHbIX M KaYeCTBEHHbIX 3a4ay no
Teme "KM/ TennoBbixX gpuratenen”

MosTopeHue, 0606l eHNe. PelleHne
pacyeTHbIX U Ka4yeCTBEHHbIX 3ajay no
Teme "KI1[4 snekTpoycTtaHoOBOK"

MoBTOpeHue, 0606LLEHNE.
NabopaTopHble paboTbl N0 Kypcy
"CBeTOBble ABNeHUA"

MoBTopeHue, 0606LeHne. PaboTa ¢
TeKCTaMmm no Teme "3aKOHbI
COXpaHeHnsa B mexaHuke"

MoBTopeHune, 0606LeHne. PaboTa
TekcTamu no Teme "KonebaHus un
BO/IHbI"

MoBTopeHue, 0606LeHne. PaboTa ¢
TekcTaMu no teme "CBeTOBble
agneHuna"

MoBTOpeHune, 0606L1LeHNE. PaboTa
TekcTamu no Teme "KeaHToBas u
afepHaa u3nka"

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

102

27

https://m.edsoo.ru/ff0c2a22

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2b30

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2c52

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

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2e82

bubnuoteka LLOK
https://m.edsoo.ru/ff0c3044


https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

NMPOBEPAEMBIE NMPEOMETHbBIE PE3YJIbBTATblI OCBOEHWA
OCHOBHOWM OBPA30BATEJ/IbHOW MPOrPAMMbI OCHOBHOIO
OBLLEINO OBPASOBAHNA

7 KJITACC

Kopg
NnpoBePSEMOro
pesynbTarta

11

12

13

14

15

1.6

17

MpoBepsieMble NpeaMeTHble pPe3y/ibTaTbl 0CBOEHUS OCHOBHOV
o6pa3oBaTesibHOI NPorpaMmMbl OCHOBHOFO 06LLEro 06pasoBaHus

NCNoNb30BaTb N3YYEHHbIE MOHATUA

pasnnyatb ABNEHUA MO OMNUCaHUKD UNX XapPaKTEPHbIX CBOICTB U Ha

OCHOBE OMbITOB, AEMOHCTPUPYIOLLUX AaHHOE PU3NYECKOE IBIEHUNE

pacnosHaBaTb MNPOSIBNIEHNE U3YUYEHHbIX (U3NYECKUX SABMEHUIA B
OKpY)atollem MUpe, B TOM uucne QU3NYECKUe SIBNEHUS B NPUPOAE,
npy 3TOM MepeBOANUTb MPaKTUYECKYH 3afavy B y4eOHYH, BblAeNaTb

CYLLLECTBEHHbIE CBOMCTBA (MPU3HAKKN) (PUINYECKUX SIBIEHWNIA

OMWCbIBaTb M3yYeHHble CBONCTBA Ten W (PU3NYECKUE HBNEHUSA,
ncnosnb3ya  (M3MYeckKne BEINYUHBI, MPU  ONMUCAHWUWU MPaBUSIbHO
TPakToBaTb (YU3UYECKMIA CMbICN  UCMOJMIb3YEMbIX  BEUYUH,  UX
0603HaYeHUs N eAUHULbI (DU3NYECKUX BETMUYMH, HAXOLAUTL POPMY/bI,
CBA3blBAKOWME  [AHHYK  (DM3NYECKYHD  BEIMYMHY C  APYTUMMU
Be/IMYMHAMUN,  CTPOUTb  rpauKM  WM3YYEeHHbIX  3aBUCUMOCTEN

(hn3nYEeCKUX BeIUYUH

XapaKTepu3oBaTb CBOWCTBa Tes, (HM3NYECKMEe SBMEHUS U MPOLECChI,
MCMOMb3ys W3YyUeHHble 3aKOHbl, NpPW 3TOM JaBaTb C/IOBECHYIO
(hOpMyNMpPOBKY 3aKOHa W 3anucbiBaTb €ro  MaTemMaTuyeckoe

BbIpaXXeHUe

06BACHATL (PU3MYECKME SBNEHUS, MPOLECCbl U CBOWCTBA T/, B TOM
yncne W B KOHTEKCTE CUTyauuin NpakTUKO-OPUEHTMPOBAHHOIO
XapakTepa: BbIBNATb MNPUYNHHO-CNEACTBEHHbIE CBSI3W, CTPOUTb
00bAAICHEHME M3 1 - 2 NOrMYecKMX LWaroe ¢ onoponW Ha 1 - 2
N3YYeHHbIX CBONCTBA (DU3NYECKUX ABNEHUN, PU3NYECKMNX 3aKOHA WU

3aKOHOMEpPHOCTH

pellaTb pacyéTHble 3agayunm B 1 - 2 AelCTBMA, MCMNOMAb3ys 3aKOHbI U



18

19

1.10

111

1.12

1.13

1.14

(hopMmy”nbl, CBA3bIBaKOWME (HU3NYECKUE BE/IMYMHBI: HA OCHOBE aHalunsa
yCNnoBMsA 3afjauynM  3anucbiBaTb KpaTKoe YycnoBue, MOACTaBNATh
(h3nmyeckne BeMUYMHbLI B (HOPMY/bl U MPOBOAUTL PacUéTbl, HAXOAUTb
CnpaBOYHble JaHHble, HEOO6X0AMMble ANA pelleHns 3afay, OLeHUBaTb

peannCcTUYHOCTb NONYUYEHHON HU3NYECKOW BENUUUHBI

pacnosHaBaTb MPOGIEMbI, KOTOPbIE MOXHO pPewuTb MNpU MOMOLLK
(hM3MYECKMX MeTOAOB, B OMWCAHUM UCCNeAO0BaHUA  Bbl4eNsTb
npoBepsiemMmoe npeanosioxXeHne (rvnortesy), pas3finyatb n
WHTEPNpPeTUpPOBaTb MOJyYEeHHbI pe3ynbTaT, Haxo4WTb OLWWOKN B

X0[€e onbITa, Aenatb BbIBOAbLI MO €ro pesysibtTaTam

NMPOBOAWUTL ONbITbl MO HAONOAEHUIO (PU3NYECKUX ABNEHUA UK
(hM3MYECKMX  CBOWNCTB  Ten: thopMynnpoBatb  NpoBepsemble
NPeanonoXxeHus,  cobupatb  YCTaHOBKY M3 MNPeN0XXeHHOro

060pya0BaHus, 3anncbiBaTb X0/ OMNbiTa U (POPMYIMPOBATHL BbIBOAbI

BbIMOMIHATL NpPSIMble M3MEPeHWs C UCMO/b30BaHWEM aHaNOroBbIX U
UMDpPOBLIX MPMOOPOB, 3anuUCbiBaTb MOKasaHWsi NPUOGOPOB C YYETOM

3a/laHHOM abCONOTHOM NOTPELLIHOCTN U3MEPEHNIA

NpoBOAMTbL  UCCNeAOBaHME  3aBMCUMOCTU  OAHON  (hM3MYECKO
BE/IMYNHBLI  OT APYron C MCMONb30BaHWEM MPSAMbIX W3MEPEHUA,
yyacTBoBaTb B MN/aHMPOBaHWM Y4eBHOro uccnefoBaHMs, cobupatb
YCTaHOBKY W BbIMONHATb U3MEPEHUS, Cneays NPeAN0oXeHHOMY NNaHy,
(hMKcupoBaTb pe3ynbTaTbl MONYYEHHON 3aBUCUMOCTU (DU3NYECKUX
BE/IMYMH B BMAE MPEANOXEHHbIX Tabnul v rpagukos, AenaTb BbIBOAbI

Mo pesysnbTaTamM MccneaoBaHus

NMPOBOAWNTb KOCBEHHbIE M3MeEPEHUS (U3UYECKMX BENNYMH, Chneays
NpPeanoXXeHHOW UHCTPYKUWUN: MPW BbINOMHEHUN U3MEPEHUI cobupaTb
9KCNEpPUMEHTaNIbHY0 YCTAHOBKY W BbIYMCAATb 3HAY€HWE WCKOMOI

BE/INYNHbI

cobnofatb npaBuna TexXHUKM 6GesonacHOCTM npu  pabote ¢

nabopatopHbIM 060pyLOBaAHMEM

yKasblBaTb  MPUHUUNLI  AeiAcTBUS  NpuBGOPOB U TEXHUYECKUX
YyCTPOWCTB, XapakTepu3oBaTb NPUHLUMMNbI  AEACTBUS  U3YUEHHbIX
NPUGOPOB M TEXHUYECKUX YCTPOWCTB C MOMOLLbI WX OMUCaHWS,
MCMONb3ys  3HAHMSE O  CBOWCTBAX  (DM3MYECKMX  SBNEHUIA U

HeobXxoAnMble PU3NUYECKME 3aKOHbI 1 3aKOHOMEPHOCTH
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1.16

1.17

1.18

1.19

8 K/IACC

Kog
NMpoBepsAemMoro
pe3synbTaTta

11
12

npuBOAWUTL  MpPUMepbl (Haxo4uTb  MHMOPMaLMIO 0 Npumepax)
NPakTUYeCcKoro UCnosnb3oBaHUA U3NYECKNX 3HAHWI B NOBCELHEBHON
XW3HM  ana  obecneyeHns 6e3onacHoCTM npu  obpaweHun ¢
npmbéopaMmm N TEXHUYECKUMMN YCTPOMCTBAMU, COXPaHeHUs 340P0OBbA U

CO6M0eHNS HOPM 3KONIOTMYECKOro MoBeAeHNs B OKpYXKatoLLeid cpese

OCYLLEeCTB/IATL OTOOP MCTOYHMKOB MHGOpPMaUUM B CETU VIHTepHeT B
COOTBETCTBMM C 3aflaHHbIM TMOWCKOBbLIM 3anpocoM, Ha OCHOBe
UMEeKLWNXCA 3HAHWA W NYTEM CpaBHEHWUA Pa3IMYHbIX WUCTOYHWMKOB
BblAeNATb WH(pOPMaLMIo, KoTopas AB/MSAeTCA MNPOTUBOPEUYMBON MUK

MOXET OblTb HE0CTOBEPHOIA

MCMoNb30BaTh npwu BbINONHEHUN yUYebHbIX 3afaHunii
Hay4YHOMONYNSIPHYK  NMTepaTypy  (PM3NYECKOro  COAepXKaHus,
CNpaBOYHble MaTepuanbl, pecypcbl ceTu WHTepHeT, BnageTb
NpUMEmMamMy KOHCMeKTUPOBaHUS TekcTa, NpeobpasoBaHMst UHPOPMaLUK

3 OAHOI 3HAKOBOW CUCTEMbI B APYTYiO

co3faBaTb COOCTBEHHbIE KpaTKMe NMUCbMEHHbIE U YCTHble COO6LLEHMNS
Ha ocHoBe 2 - 3 NCTOYHUKOB  MHMOpPMauMnm  (HU3NYecKoro
cofepXaHus, B TOM yucne ny6/iMyHO fenatb KpaTkue COO6LLEeHUs 0
pesynbTaTax MPOEKTOB WM YYeOHbIX WCCef0BaHUA, Npu 3TOM
rpaMoOTHO WCMNO/Mb30BaTb W3YYEHHbIA MNOHATUIWHLIA annapat Kypca

(h13nKK, CONPOBOXAATb BbICTYMN/IEHNE Mpe3eHTaL el

NP BbINOHEHUW YYeOHbIX NMPOEKTOB M UCC/eA0BaHNIA pacnpeaensiTb
0653aHHOCTM B rpynmne B COOTBETCTBUM C MNOCTaBNEHHbIMM 3ajayamMu,
CNeAnTb 3a BbIMOMHEHMEM NfaHa AeWCTBMIA, afeKBaTHO OLEHMBaTb
COOGCTBEHHbI BKNag B  [esTeNbHOCTb  TPynMbl, BbiCTpauBaTtb
KOMMYHUKaTUBHOE B3aMMopeicTBue, y4nTbIBas MHEeHUe

OKpY>XarLnx

MpoBepsieMble NPeAMeTHbIE Pe3yNbTaTbl 0CBOEHUS OCHOBHOIA
obpasoBaTe/IbHOM NporpaMmbl OCHOBHOI0 06LLero o6pasoBaHus

Mcnonb3oBaTb NMOHATUA

pasnnyatb ABNEHUA MO OMNUCaHNIKD WNX XapPaKTepPHbIX CBOIMCTB U Ha



13

14

15

1.6

17

18

19

OCHOBE OMbITOB, AEMOHCTPUPYIOLLUX AaHHOE PU3NYECKOe ABNEHNE

pacnosHaBaTb MNPOSIBNIEHNE UW3YUYEHHbIX (U3NYECKUX SABMEHUIA B
OKpY)atollemMm MUpe, B TOM 4ucne (PU3NYecKne SIBNEHUS B NpUpoae,
npy 3TOM MepeBOAMUTb MPaKTUYECKYH 3afavy B y4ebHY, BblAensTb

CYLLLECTBEHHbIE CBOMCTBA (MPU3HAKKN) (PUINYECKUX SIBNIEHWI

OMUCbIBaTb M3yYeHHble CBONCTBA Ten W (PU3NYECKUE HBNEHUA,
NCrnonb3ysa (U3NYecKWe BeNUYUHBI, NPW  ONUCAHUWU  MPaBUIbHO
TpakToBaTb  (PM3NYECKUIA  CMbICT  WUCMOMb3YEMbIX  BE/INYMH,
0603HaYeHUs 1N eAnHNLbI PU3NYECKUX BEIMUYUH, HAXOAUTbL (HOPMY/bl,
CBA3bIBAKOLME  [aHHYH  (PU3MYECKYK  BE/IMYUHY C  ApYruMu
Be/IMYMHAMU,  CTPOUTb  rpauKM  M3YYEHHbIX  3aBUCUMOCTEMN

(hU3NYECKUX BeIUYUH

XapaKTepu3oBaTb CBOWCTBa TeN, (HM3UYECKME SBMEHUS U MPOLECChI,
MCMOMb3ys W3YyUeHHble 3aKOHbl, NpPW 3TOM JaBaTb C/IOBECHYIO
(hOpMYyNMPOBKY 3aKOHa W 3anucbiBaTb €ro  MaTemMaTuyeckoe

BblpaXkeHue

06BACHATL (hM3MYECKMe NPOLECChl U CBOWCTBA TeN, B TOM 4YuCine U B
KOHTEKCTe  CcUTyauuii  NpaKkTUKO-OPMEHTUPOBAHHOIO  XapakTepa:
BbISABATb MPUUYUHHO-CNEACTBEHHbIE CBA3W, CTPOUTbL 00bACHEHME 13 1
- 2 NOTNYecKMX LWaroB € MoMowWwb 1 - 2 M3y4YeHHbIX CBOMCTBa

(hU3nYeCKMX IBNEHUIA, PU3NYECKMX 3aKOHA UM 3aKOHOMEPHOCTU

pelaTb pacyéTHble 3adadun B 2 - 3 AeCTBMA, MCMNOMb3ys 3aKOHbI U
(hopmynbl, cBA3bIBaOW e (hU3NYEeCKNe BEIMUYMHBI: HA OCHOBE aHanusa
YCNoBUA 3aayn 3anncbiBaTb KpaTKoe YC/N0BUE, BbISIBAATL HELOCTATOK
[JaHHbIX [ANF peleHnsa 3afayun, BblOMpaTb 3aKOHbl U (QOpPMYSbI,
HeoOXoAMMble ANa eé peleHus, NPOBOAMTb pacyéTbl M CpaBHUBATb
NONYYEHHOe 3HayeHWe (U3NYECKON BeNNYUHbI C  W3BECTHbIMM

OaHHbIMW

pacno3HaBaTb MPOGIEMbI, KOTOPbIE MOXHO pPewunTb MNpU MOMOLLK
(hm3nyecknx MeToLoB, UCNOMb3YS ONUCaHWe UCCnefo0BaHns, BblLeNATb
nposepsiemMoe MNpeAnosioXXeHWe, OLeHMBaTb MPaBUbHOCTL MOpPsjKa
npoBefeHUs NccnefoBaHuns, genatb BbIBOAbI

NPOBOAMTL OMbITbl MO HabGNOAEHUIO (PU3NYECKUX SABNEHWUIA UNn
(hU3NYECKUX  CBOWCTB  Ten: (hopmynmpoBaTb npoBepsieMble

MPeAnonoXeHus,  cobupatb  YCTAHOBKY W3  MPeAsoXeHHOro



1.10

111

1.12

1.13

1.14

1.15

1.16

1.17

1.18

060pyj0BaHMSA, OMUCLIBATbL X0 OMbITa M (POPMYIMPOBaTb BbIBOAbI

BbINOMHATL MpPSIMble U3MEPEHWS C MCMOMb30BAHMEM aHaN0roBbIX
Npr6OPOB U AATUMKOB (PU3NYECKUX BENNYMH, CPaBHMUBATb Pe3yNbTaThl

N3MEPEHUIA C YYETOM 3ajaHHON a6CONKOTHOW NOrPeLIHOCTM

NpoBOAMTbL  UCCNeAOBaHME  3aBUCMMOCTU  OAHOW  (hM3MYECKO
BE/IMYNHbLI  OT APYro C WUCNOMb30BaHMEM MPSAMbIX W3MEPEHWUIA:
nnaHMpoBaTb WCCNeAoBaHWEe, cO6GUpPaTb YCTAaHOBKY W BbIMOAHATb
n3MepeHns,  cnefys  NPeANOXEHHOMY  MnaHy,  (MKCUPOBaTb
pesynbTaTbl MOMYYEHHON 3aBMCUMOCTU B BuAe Tabnuy u rpagukos,

[enaTtb BbIBOAbLI MO pe3ynbTataM UccnenoBaHnA

MPOBOAUTb  KOCBEHHble  W3MEPEeHUS  (IM3NYECKMX  BENIMYMH:
nnaHMpoBaTb M3MepeHNs, cobupaTb IKCMEPUMEHTaNbHYO YCTaHOBKY,
cnefys NpPeanoXeHHOM WMHCTPYKUMM, W BbIYUCAATb 3Ha4YeHue

BE/INYNHbI

cobnofare npasuia TeXHWUKM 6GesomacHocTM npu  pabote ¢

nabopatopHbIM 060pyLOBaHMEM

XapaKTepu3oBaTb MPUHLMNbI LEACTBUA W3YYEHHbIX MPUOOPOB K
TEXHUYECKNX YCTPOICTB C OMOPOW Ha WX OMWCaHWs, MCMONb3ys
3HaHWA O CBOWCTBaX (YM3NYECKUX SBNEHWA U Heo6XoAUMble

(hunsnyeckne 3aKOHOMEPHOCTHU

pacrnosHaBaTb NPOCTble TEXHUYECKMEe YCTPOWMCTBA WU WU3MepUTENbHbIe
npubopbl N0 CXeMaM M CXeMaTUUYHbIM PUCYHKaM, COCTaB/IATb CXEMbl
3NeKTPUYECKUX Lenel ¢ nocnefoBaTefibHbIM U Napane/ibHbIM
COEJMHEHMEM  3/1eMEeHTOB, pa3nn4yas  YC/IOBHble  0603Ha4yeHuns
3/1EMEHTOB 3N1eKTPUYECKUX Lienein

npuBOAWUTL MpPUMepbl (Haxo4uTb  MHMOPMALMIO O MNpumepax)
NPakTU4ecKoro UCnosnb3oBaHUsA (HU3NMYECKUX 3HAHWI B NOBCELHEBHOM
XW3HM  ana  obecneyeHns  6e3onacHoCTM npu  obpaweHun ¢
npmbéopamm N TEXHNUYECKMMMN YCTPOMCTBAMU, COXPaHeHUs 340P0BbA U
co61104eHNSA HOPM 3KO/IOTMYECKOro NoBefeHNS B OKPYXKatoLLeid cpee
OCYLLECTB/IATL MOUCK MH(OPMALMN (PU3NYECKOTO COAEPXKAHUSA B CETU
WHTepHET, Ha OCHOBE MWMEKLWUXCA 3HAHWW W NYTEM CpaBHEHMUSA
[JOMONMHUTENbHBIX WUCTOYHWKOB BbIAENATb WH(pOpMaLMIo, KoTopas

SBNAETCA MPOTUBOPEYMBON UM MOXET OblTb HEAOCTOBEPHOIA

MCcnonb3oBatb NPU  BbIMO/IHEHUN y'—IE6HbIX 3a,an|/||7| Hay4yHO-
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9 KJTIACC

Koz

NpoBepsieMoro
pesynbTaTta

11

12

13

14

NonynapHyt nutepaTypy (U3NYECKOro COAepXaHus, CrpaBOUHble
matepuanbl, pecypcbl cetu  WHTepHeT; BnageTb NpUEMaMU
KOHCMNEeKTMPOBaHMA TeKcTa, npeobpa3oBaHWa MHGpOPMaLMM U3 OfHOM

3HAKOBOW CUCTEMbI B PYTYHO

co3faBaTb COOCTBEHHbIE MUCbMEHHbIE N KPaTKMEe YCTHble CO0BLLeHNs,
o6obwasa mHMOpMaUU0 W3 HECKONIbKUX WCTOYHUKOB (PM3NYECKOro
cofepXaHus, B TOM u4ucne nyo6AUYHO MpeAcTaBnATb pe3ynbTaThl
MPOEKTHON WAW  WCCNeAoBaTeNbCKOW  AeATeNbHOCTM, NpWM  3TOM
rpamMoTHO WCMNOMb30BaTb W3YYEHHbIW MNOHATWUWAHLIA annapaT Kypca
(hM3MKKN, CONPOBOXAATb BbICTYMN/IEHUE Npe3eHTaLunen

MPX BbINO/IHEHWM YYeBHbIX NMPOEKTOB W MCCNeA0BaHWUA (U3NYECKUX
npoLeccoB pacnpeaensTb 0653aHHOCTU B rpynmne B COOTBETCTBUU C
MOCTaBNEHHbIMW  3ajayamu, CneauTb 3a BbINMOMIHEHWEM  NJaHa
[JeACTBUIA M KOpPpPeKTMpoBaTb  €ro, aflekBaTHO  OLEHUBATb
COGCTBEHHbIN  BKNMaj B  [eATeNIbHOCTb  TPYMMbl,  BbiCTpauBaThb
KOMMYHMWKaTUBHOE B3aMMofeicTBue, nposBnAs FrOTOBHOCTb

paspewatb KOHPANKTbI

MpoBepsieMble NpeLMeTHbIe pe3yibTaTbl 0CBOEHUS OCHOBHOVA
obpasoBaTe/IbHOM MPOrpamMmMbl OCHOBHOIO 06Lero o6pasoBaHus

NCcnosib3oBatb N3yYEHHbIE NMOHATUA

pasnnyatb ABNEHNA MO OMNUCAaHUKD UX XapPaKTEPHbIX CBOICTB U Ha

OCHOBE OMbITOB, JéMOHCTPUPYHOLNX AaHHOE DU3NYECKOe SIBNeHNe

pacnosHaBaTb MNPOSIBNIEHNE U3YUYEHHbIX (U3NYECKUX SABMEHUIA B
OKpYy)atollem MUpe, B TOM uucne U3NYeCKUe SIBNEHUS B MPUpPoOSE,
npy 3TOM MepeBOAUTb MPaKTUYECKYH 3afavy B y4eOHYH, BblAeNsTb

CYLLECTBEHHbIE CBOWCTBA (MPU3HAKN) (PU3NYECKUX ABNEHWNI

OMUCbIBaTb M3yYeHHble CBOMCTBA Ten W (U3NYECKUe HABNEHUSA,
ncnonb3ysa (MU3NYeckue BeNUYWHBI, NPW  ONWUCAHWUWU  NPaBUIbHO
TPaKkToBaTb  (YM3MYECKMA  CMbICT  WUCMO/b3YEMbIX  BENNYMH,
00603HaYeHNs 1 eAuHNLbI PU3NYECKUX BEIMUYUH, HAXOAUTbL (HOPMY/bl,

CBS3blBAKOLME  fAAHHYI  (PU3NYECKYID  BEMHYMHY C  APYrUMMU
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17
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BEMYMHAMU,  CTPOUTb  TpatiMkM  U3YYeHHbIX  3aBUCMMOCTEN

(hU3NYEeCKNX BENNYNH

XapaKTepun3oBaTb CBOWCTBa Ten, (hU3MYECKMEe SIBNEHUS U MPOLLECCHI,
MCMONb3ys W3yUeHHble 3aKOHbl, NpPW 3TOM JaBaTb C/IOBECHYIO
(hOpMYNMPOBKY 3aKOHA W 3anucbiBaTb €ro  MaTemaTuyeckoe

BbIpaXXeHUe

06BACHATL (hM3MYECKMe NPOLECChl U CBOWCTBA Ten, B TOM 4YuCne U B
KOHTEKCTe  CcUTyauuii  NpaKTUKO-OPMEHTMPOBAHHOIO  Xapakrepa:
BbISABNATb MPUYUHHO-CNEACTBEHHbIE CBA3M, CTPOUTL 00bACHEHME U3 2
- 3 Iornyeckux LWaroB C MOMOWbLID 2 - 3 M3Y4YeHHbIX CBOMCTBA

(hn3nyecknx SBNEHUIA, PUNYECKUX 3aKOHA UM 3aKOHOMEPHOCTU

pewatb pacyéTHble 3afjayn (onuparowmeca Ha cuctemy m3 2 - 3
YpaBHEHWA), UCNOMb3ys 3aKOHbl W (OpMy/bl, CBfi3blBaKOLLME
(hbM3nyeckne BENYMHBI: Ha OCHOBE aHanusa YC/N0BUSA 3afjayu
3anucbiBaTb KpaTKOoe YC/OBMe, BbISIBAATL  HejocCTalolinme  wuau
N30bITOYHbIE AaHHbIE, BblOMPATb 3aKOHbI U (HOPMY/bl, HEOOX0AMMbIE
ONS pelleHWs, MNPOBOAUTbL pacyéTbl UM OLEHMBaTb PeasMCTUYHOCTb

MONYYEHHOT 0 3HaYeHUs (PU3NYECKON BENNYMHDI

pacnosHaBaTb NPOGMEMbI, KOTOPble MOXHO pPewunTb Mpu MOMOLLM
(hm3nyecknx MeToAoB, MCMOMb3Ys ONUCaHMe WCCNef0BaHUs, BblAENsTb
npoBepsieMoe MpefAnonoXeHWe, OLeHMBaTb MPaBUAbHOCTL MopsaKa
NMPOBEAEHMs  UCCNeAoBaHWs, [enaTb BbIBOAbl, WHTEPNpPeTUpPOBaTh

pe3ynbTaTbl HAOMOAEHUIA N ONbITOB

NPOBOAMTL OMbITbl MO HabGNOAEHUIO (PUINYECKUX ABNEHWUIA UK
(hM3NYECKUX CBOWCTB TE/N: CaMOCTOSTE/IbHO cO6MpaTb YCTaHOBKY U3
N30bITOYMHOrO Habopa 060pyAOBaHMSA, ONUCLIBATb XOA4 OMbiTa U €ro

pe3ynbTaThl, HOPMYNMPOBaTh BbIBOAbI

NpoBOAWTbL MPU  HEOOXOAMMOCTM CEPU0  MPSMbIX  U3MEPEHUA,
onpeaenss CpefHee 3HauYeHMe WU3MEPSEMON BeNNYMHbI (DOKYCHOE
paccTosHMe cobupatrollein nnMH3bl), 000CHOBbLIBaTb BbI6OpP cnocoba

n3amepeHna (M3MepuTeNLHOro Npnbopa)

NpPoBOAUTb WCCNe0BaHMEe 3aBUCUMOCTE (U3NYECKUX BEIMYUH C
MCNONb30BaHMEM MPSMbIX W3MEPEHWIA: MNaHWpoBaTb MCCNeA0BaHUE,
CaMoCTOATe/IbHO Cco6MpaTb YCTaHOBKY, (MKCMPOBaTb pPe3yNbTaThbl

Mosy4YeHHOW 3aBUCUMOCTU (PU3MYECKUX BEMUUH B Buae Tabauym



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpadyMKoB, Aenathb BbIBOAbI MO pe3ynbTaTaM UCCNeaoBaHus

NMPoOBOAUTb  KOCBEHHble  M3MepeHUs  (M3NYECKUX  BENNUUH:
nnaHMpoBaTb M3MepeHus, cobMpaTb 3KCMEPUMEHTaNbHY YCTaHOBKY
MW BbIMONHATb W3MepPeHUs, cnefys MPeANoKEHHOW WHCTPYKLMK,
BbIUMCNATL 3HAYEHWE BeNMYMHbI W  aHaNM3MPOBaTb MOMYYEHHbIe

pesynbTaTbl C YY4ETOM 3aaHHOIN MOrPewHOCTN N3MepPEHNUIA

cobnogate npaBuna TeXHUKM 6Ge3omacHOCTM npu  pabote ¢

nabopatopHbIM 060pyLOBaHMEM

pa3nnyaTb OCHOBHble MPU3HAKM W3YUYeHHbIX (PUINYECKUX MOeNeil:
mMaTepuanbHas Touka, abcoNtoTHO TBEPAOE TeNo, TOYEUHbIA UCTOYHMK
CBeTa, /ly4, TOHKas NMH3a, NNaHeTapHas MOAeNb aToMa, HYK/MOHHas

MO/eNlb aTOMHOTO sapa

XapaKTepu3oBaTb MPUHLUNbI LEACTBUA W3YYEHHbIX MPUOOPOB K
TEXHUYECKNX YCTPOINCTB C OMOPOW Ha WX OMWCaHWs, MCMOMb3ys
3HaHWA O CBOWCTBaX (YM3NYECKUX SABNEHWA U  Heo6GXoAUMble

(hunsnyeckmne 3aKOHOMEPHOCTU

MCNONb30BaTb  CXEMbl W CXEMATUYHbIE PUCYHKU  U3YUYEHHbIX
TEXHUYECKMNX YCTPONCTB, N3MEPUTESNIbHbIX npm6opos 7
TEXHONIOTMYECKUX MPOLLECCOB NPU pelleHUn Y4ebHO-NPaKTUYeCKNX
3afja4y, ONMTUYECKMEe CXEMbI 411 MOCTPOEHUA U306paXKeHUn B NIOCKOM
3epkasne n cobuparoLeli NMH3e

npuBOAWUTL MpPUMepbl  (Haxo4uTb  MHMOPMAaLMIO O Npumepax)
NPakTU4ecKoro UCnosnb3oBaHUsA (U3NYECKNX 3HAHWIA B NOBCELHEBHOM
XU3HM  ana  obecneyeHnss 6e30MacHOCTM npu  obpaleHun ¢
npmbéopamm N TEXHNUYECKUMMN YCTPOMCTBAMU, COXPaHEeHUs 3L0P0OBbA U
co61104eHNS HOPM 3KONIOTMYECKOro NOBELEHNSA B OKPYXXaloLLLein cpee
OCYLLeCTB/IATb MOUCK MH(OPMALMM (DU3NYECKOTO COAepXaHus B CeTu
WHTepHeT, camMoCTOATEeNbHO  (DOPMYNMPYSs  MOUCKOBLIA  3anpoc,
HaxoAWTb  NyTW  OMpeAenieHUs  [AOCTOBEPHOCTU  MOJIyYEeHHOM
MH(OPMALMMN HA OCHOBE WMEeKLWMNXCA 3HaHWA W AOMONHUTENbHbIX

NCTOYHNKOB

MCNOMb30BaTb MNPV BbIMOHEHUW  YYEOHbIX 3afaHWUi  Hay4yHO-
NONyNApHY0 NuTepatypy (U3NYecKOro COAEpXKaHus, CrpaBOYHble
matepuanbl, pecypcbl cetTu  WHTepHeT; BnageTb NpUEMaMU

KOHCMeKTUPOBaHUA TeKCTa, Npeobpa3oBaHMs MH(OPMaLUN U3 OJHOIA



1.20

121

3HaKOBOW CUCTEMbI B APYTYt0

co3faBaTb COOCTBEHHbIE MWUCbMEHHbIE W YCTHble COOOLLEHMS Ha
OCHOBE MH(OpPMaLMN N3 HECKONbKUX WCTOYHWUKOB (HM3NYECKOTO
cofepXXaHusi, nNy6NMYHO NPeACcTaBNsATb pe3ynbTaTbl MPOEKTHOW WAn
nccneaoBaTeNbCKo AesTeNbHOCTH, npu 3TOM rpamoTHO
MCNONb30BaTb M3YUYEHHbI NOHATUIAHBIN annapaT U3y4yaemoro pasgena
(hM3MKNU N COMPOBOXAATb BbLICTYNNEHME Mpe3eHTaynen c y4éTom

0COOEHHOCTEN ayaANTOpPUN CBEPCTHUKOB

MPU BbINOJIHEHUM Y4YebOHbIX NMPOEKTOB W WUCCNefOBaHUWA (U3NYECKMX
MpoLeccoB pacnpefenarb 0683aHHOCTU B rpynne B COOTBETCTBUM C
MOCTaBMEHHbIMW  3ajayamy, CMeanTb 32 BbIMOJHEHWEM MaHa
JeWcTBUMIA N KOpPPEeKTUpoBaTb  €ro,  afeKBaTHO  OLEeHWBaTb
COOGCTBEHHbI  BKNajg B  [eATeNbHOCTb  rPynnbl, BbiCTpanBaTtb
KOMMYHWKaTUBHOE B3auMojeincTBue, nposBsnss FOTOBHOCTb

paspeLwlaTb KOHMANKTI



NMPOBEPAEMBbBIE SJIEMEHTbI COAEP>XAHUA

7 KJITACC

Koz Kopg

pasgena NIEMEHTa

MpoBepsieMble 3/1EMEHTbI COAepPXKaHuMs

®U3NKA N EE PONIb B MO3HAHUN OKPYXXAKLWEFO MUPA

11

12

13

14

15

®du3snka - Hayka O npupoge. HBeHUA NPUPOLbI.
dusnyeckne  ABMIEHUA:  MexXaHWYecKue,  TemnsoBble,

INEKTPNYECKNE, MarHNTHbIE, CBETOBLIE, 3BYKOBbLIE

dun3nyeckne  BeNUUHBLL.  M3MepeHue  (HU3NYECKUX
BE/INUUNH. dusnyeckne  npuobopsl. [MorpewHOCTb

n3mepeHuii. MexayHapoaHas cuctema eanHuL

EcTecTBEHHOHaY4YHbIi MeTO[ MNO3HaHWA: HabnwgeHue,
NMOCTAHOBKAa Hay4HOro BOMPOCa, BbIABMXEHWE TFUMOTE3,
39KCMEPMMEHT MO MPOBepKe TruUnoTe3, O06bACHEHMe

Habno1aeMoro SB/eHUs
OnucaHne M3NYECKUX ABNEHWI C NOMOLLbIO MOAeNein

MpakTuyeckme paboThl:

###Par###l13mepeHne pacCTOAHUIA.
###Par###N3mepeHne 06bEMA XUAKOCTM W TBEPLOTO
Tena.

###Par###0npefeneHne pasmepos Manbix Ten.
###Par###l/13mepeHe TeMmnepaTypbl nNpu  nomoLiu

XWAKOCTHOro TEpMOMETPA U AaTumKa TemnepaTypbl

MEPBOHAYAJIbHBIE CBEAEHWA O CTPOEHW BELWWECTBA

2.1

2.2

2.3

#H##Par###CTpoeHNe BellecTBa: aTtoOMbl U MONEKYNbI, UX
pasmepbl. OnbIThl,  [LOKa3blBawlinNe  OUCKPETHOe
CTPOEHVe BeLLecTBa

#H##Par### BnxKeHne yactuu BelllecTBa. CsAa3sb
CKOPOCTU  [BWXXEHWUA  YacTUL C  TemrepaTypou.
BpoyHoBCKOE ABMXeHUe, Auddy3ns

B3avmogeincTeme yacTul, BeLecTBa: NMPUTSXEHNE U

OTTa/lKuBaHue



2.4

2.5

2.6

###Par###ArperatHole COCTOAHMA BeLLecTBa: CTPOeHMe
rasoB, XUAKOCTeN v TBEPAbIX (KpUCTannnM4eckux) Ten.
B3anmocBA3b MeXAy CBOWCTBaMW BeleCcTB B pPa3HbIX
arperatHbiX COCTOSHMAX W WX aTOMHO-MOJIEKYNAPHbIM

CTPOEeHUEM
Oco06eHHOCTU arperaTHbIX COCTOSHUIA BOAbI

MpakTnyeckue paboThbl:

###Par###0OuUeHKa gnameTpa atoma MeTogom pagos (¢
ncnosb3oBaHvem toTtorpaguit).

#H##Par###0nNbIThl no Hab AEHNIO Ten/oBoro
pacLnpeHns rasos.

#H#APar###0ONbITEl N0 06HAPY)XEHUIO  LEACTBUA  CUN

MOEKYNSAPHOTO NPUTSKEHUS

NBUXEHUE U B3AVMOJENCTBUE TEN

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

MexaHuyeckoe ABVXXEHMe. PaBHOMepHOE n

HepaBHOMEPHOE ABMXEHMe

###HPar###CKopocTb. CpeaHsas CKOpPOCTb npu
HepaBHOMEPHOM [JBWXXeHUW. Pacyét nyTu n BPEMEHMU

ABVXXEeHUA

ABNeHne MHepuMn. 3aKOH WHepuuun. BsanmmopeicTeue
TeNl Kak NpuymMHa M3MEHeHMs CKOPOCTU [ABVIKEHUS Ten.

Macca Kak mepa MHepTHOCTM Tena

###Par###noTHoCcTL Bewectea. CBA3b MAOTHOCTU C

KONMYeCTBOM MOJIEKY/ B eiHMLEe 06bEMA BellecTBa
Cuna Kak xapakTepucTuKa B3anMofeicTBuSA Ten

Cuna ynpyroctn u 3akoH [yka. W3mepeHue cunbl C

NMoMoLLbi0 AUHaMOMeTpa

#i#Par#t##tABNneHne TAroTeHNUs M cuna TsKectn. Cuna

TSXKECTU Ha ApYrux nnaHetax. Bec Tena. HeBecomocTb

Cuna TpeHuda. TpeHue CKOMbXEHUA W TpPeHUe MNOoKOA.

TpeHne B Npupoge U TeXHUKe

###Par###CnoXxeHne CuUn, HanpaBNeHHbIX MO OfHON

npsiMoil. PagHogelicTByOWas cun

MpakTnyeckune paboThbl:



3.11

3.12

OnpegeneHne CKOPOCTM  PaBHOMEPHOrO  [ABUXEHUA
(wapuka B >KWMOKOCTW, MOJLENN  3/IEKTPUYECKOTO
aBTomMobuns n Tak pganee). OnpeaeneHue cpegHel
CKOPOCTW  CKOMbXeHus 6pycka wWAM Wwapuka no
HaKNOHHOW  nniockocTn.  OnpefeneHve  MIOTHOCTU
TBEpPAOro Tena. OnbITHI, AeMOHCTpupyoLmne
3aBMCUMOCTb pacTsxeHus (geopmauun) npyXxuHbl OT
NMPUNOXEHHON  cuibl.  OMbITbl,  LEMOHCTPUPYIOLLME
3aBMCUMOCTb CU/Ibl TPEHUSA CKOJMIbXXEHUS OT Beca Tena u

XapaKTepa ConpuKacarLLnxXcs NoBepxXHOCTel

®un3nyeckue ABAEHUA B NPUPOAe: NPUMEPbI ABUKEHUS C
Pas3IMYHbLIMU CKOPOCTSIMU B XXWUBOW U HEXMBOW NpUpofe,

[elCTBME CUNbI TPEHUS B NPUPOAE U TEXHUKE

TexXHMYecKne yCTPOCTBA: AMHAMOMETP, NOALINMHUKM

DABNEHUE TBEPAbLIX TEN, XXUAKOCTEW U FTA30B

4.1

4.2

4.3

4.4

45

4.6

4.7

4.8

[aBneHne TBEpAoro Tena. Cnocobbl YMEHbLIEHUS W

yBennyeHna aaBneHunA

[aBneHune raza. 3aBMCUMOCTb [laB/ieHUS rasa oT 06bEMA,
Temnepartypsbl

Mepepaya faBneHUs TBEPAbIMU Tenamu, XULKOCTAMMU U

rasamun. 3akoH lMackans. NMHeBMaTUYeCKNe MallnHbI

3aBMCMMOCTb  AaBfIeHUA  >XXUAKOCTM  OT  TNyOuHbI.
MmapocTaTnyecknin napagokc. Coobujarouimecs cocybl.

CnapaBnuyeckne MexaHu3mbl

ATmochepa 3emnmn n atmochepHoe gasneHue. MpUUnHBbI
CyLLecTBOBaHMA BO3AYLWHOW 060104kn 3eman. OnbIT
Toppuyennun. 3aBUCUMOCTb aTMOCHEPHOro faBneHus ot

BbICOTbI HajJ YPOBHEM MoOps

M3mepeHne atmoctepHoro pgaeneHus. [Mpubopbl Ans
N3MepeHns aTMOCHEPHOro JaBneHuUs

[eicTBrne XWUAKOCTM M ra3a Ha MOrpPy>XXEHHOe B HUX
Teno. BbiTankuBawowasa (apxvmeposa) cwuna. 3aKoH
Apxumepa

MnasaHwue Ten. Bo3gyxonnasaHue



4.9

4.10

411

MpakTnyeckue paboThbl:

WccnepoBaHme 3aBMCMMOCTM Beca Tena B BOAe OT
06bEMa NOrpyXEHHOM B HXKMAKOCTb 4acTu Tena.
OnpegeneHne BbITaNKUBAKOLWEA CUMbI, AeACTBYHOWEN Ha
Teno, Nnorpy>KéHHoe B KNAKOCTb. lMpoBepka
HE3aBMCUMOCTW BbITa/IKMBAIOLLLE CWUMbl, AEWCTBYHOLLEN
Ha Teno B >XWAKOCTW, OT mMmaccbl Tena. OnbIThl,
LEMOHCTpUpYIOLW e  3aBUCMMOCTb  BbITAIKUBAKOLLEN
CUMbl, AEWCTBYHOLLEA HA TeNo B XWUAKOCTU, OT 00bEMaA
NOrPY>KEHHOW B XMAKOCTb YacTu Tena U OT MAOTHOCTU
XUAKOCTHN. KoHcTpyupoBaHue apeometpa nm
KOHCTPYWpOBaHUe  NI0AKU W onpegeneHue  eé

rpy3onogbLeéMHOCTU

dunsnyeckme  ABNeHUS B npupoge: BNMSIHNE
aTMOC(hepHOro AaB/ieHMS Ha XXWBOI OpraHnM3M, nyiaBaHue

pblO

TexHnYyeckne yCTpoOKCTBa: coobLlaloLMecs Ccocyabl,
YCTPOWCTBO BOAOMNPOBOAA, rWUApPaBAMYECKMIA  npecc,
MaHOMeTp, 6apomeTp, BbICOTOMEpP, MOPLUHEBOW Hacoc,

apeomeTp

PABOTA, MOWHOCTb, SHEPINA

5.1
5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

MexaHn4yeckas paboTa
MexaHunyeckas MOLLHOCTb

MpocTbie  MexXaHW3Mbl:  pblyar, 670K, HaK/IOHHas

MA0CKOCTb. MpaBuiIo paBHOBECUSA pblyara
MpuUMeHeHWe NpaBuia paBHOBECUSA pblyara K 6/10Ky

«30n0T0€ npasuio» MeXaHUKN. KoahuumeHT
Mone3Horo fencrTeums MeXaHU3MOB. MpocTble

MeXaHW13Mbl B ObITY U TEXHUKE
MoTeHUnanbHaa aHeprum Tena, NOLHATOro Hag 3eMnén
KnHeTnyeckas sHeprus

MonHaa mexaHuW4yeckas 3Heprusa. 3aKOH W3MEHEHUA U

COXpaHeHNA MeXaHNYecKo SHEprumn

MpakTuyeckme paboTbl:



5.10

5.11

8 KJ/IACC

Kog Koga
pasgena 3anemMeHTa

###Par###0OnNpeneneHne paboTbl CUbl  TPeHUA Mnpu
PaBHOMEPHOM [BWXEHWW Tena MO TFOPU3OHTa/bHOM
nosepxHocTu. WccnegosaHue ycnoBuil  paBHOBecUs
pbiyara. WM3mepeHue KIMJ[ HaKNOHHOMW MNIOCKOCTW.

MN3yuyeHne 3aKOHa COXPaHEHUS MexaHWYecKol aHeprum

®du3nyeckne ABNEHMA B MNPUPOAe: pblbyarn B Tene
yenoseka

TexHNYyeckne yCTPOMCTBA:  pblvar, MOABUXHbIA U
HEenoABWXHbIA 6/10KN, HaKNOHHas MIOCKOCTb, MPOCTble

MeXaHU3Mbl B ObITY

MpoBepsieMble 3/IEMEHTbI COAEPXKAHMSA

TEMJTOBbLIE ABNEHWA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

OCHOBHble  MOMOXEHWS  MOEKYNAPHO-KUHETNYECKOIA
Teopuu CTPOEHMS BellecTBa. Macca M pasmepsl
Monekyn.  OnbiTbl,  NOATBEPXJAOUME  OCHOBHbIE

MNoNoXKeHNA MOI'IEKyﬂFIpHOKMHETW-IECKOﬁ Teopun

Mogenn  TBEPAOro, >KWAKOTO U ra3006pa3HOro
COCTOSHWUIA BellecTBa. KpucTannmyeckne U amMopgHble

Tena

O6bACHEHNE CBOWCTB ras3oB, XXWAKOCTEN 1 TBEPAbIX Ten
Ha OCHOBE MONOXEHUWA MOJNIEKYNSAPHOKUHETUYECKOW

Teopum
CMaumBaHue 1 KanunnspHble sBNeHNs
TennoBoe pacllMpeHmne u cxxaTue

Temnepatrypa. CBfA3b Temmnepatypbl CO CKOPOCTbIO

TEen0BOro ABMXXeHNA 4acTtul,

BHYTpeHHAs 3Heprus. Cnocobbl M3MEHEHUS BHYTPEHHEA

3Hepruu: Tenjonepejfaya 1 coBeplleHne pa6oThl

Buabl Tennonepegayn: Tena0MnpoBOAHOCTb, KOHBEKLMSA,



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

N3nyyeHme

KonnyectBo  TensoThl. YaenoHas  TenJioEMKOCTb

BellecTBa

TennoobMeH 1 TenjoBOe paBHOBECME. YpaBHeHue

Tenno0BOro 6anaHca

MnaBneHve N 0TBepAeBaHNe KPUCTAN/IMYECKNX BELLECTB.

Y nenobHas Tennota nnaBneHus

Mapoobpa3oBaHue n KOHAeHcaums. VcnapeHue.
KuneHne. YpaenbHas  Tennota  nNapoo6pa3oBaHus.
3aBMCMMOCTb TeMnepatypbl KWUMeHUA OT aTMOCHEepPHOro

[laBneHmns
BnaxHocTb Bo3gyxa
OHeprua Tonanea. Y aenbHaa TennoTa cropaHus

MpuHUMibl  paboTbl TennoBbIX Asuratenen KL
TENnnoBOro Asuratens. Tennosble ABUraTenn Kn 3awmra
OKpYy>XatoLien cpegbl

3aKOH COXpaHeHUA 1 NpeBpaLLeHns IHEPTUMN B TEMNOBbLIX
npoueccax

MpakTuyeckne paboThbl:

###Par###0NbITol N0 06HAPY)XXEHU0  [elCTBUA  CUN
MOJIEKY/IAPHOTO MPUTSHXKEHUS.

###Par###0NbITbl N0 BbIPALLMBAHUIO  KPUCTa/II0B
NMOBapeHHO CoMM nnn caxapa.

###Par###0nNbIThl no HabNH IEHUIO Ten/oBoro
paclpeHns rasos, XXULKOCTEN 1 TBEPAbIX Ten.
###Par###0npegeneHne [aeneHVs BO3gyxa B 6anoHe
wnpuua.

#H#HPar###0NbITbl,  LEMOHCTPUPYIOLWMNE  38BUCUMOCTb
[aBfieHns BO3gyxa OT ero o6bEMa M HarpeBaHus WK
OXNAXIEHUA.

###Par###NpoBepKa rmnoTesbl IMHENHON 3aBUCMMOCTH

ANMHBL - CTON6GUKA XXUAKOCTM B TEPMOMETPUYECKON



6.18

6.19

TpybOKe OT TemnepaTypbl.

###Par###HabnogeHne N3MeHeHns BHYTPEHHe
3Hepruu Tena B pe3yfbTaTe Tensonepegayn n paboThbl
BHELUHMX CW/.

###Par###liccnefoBaHne SBMeHUs TennoobmeHa npu
CMELLUNBAHNN XONOAHOM N ropsyein Bofbl.
#H#Par###0npenenerHue KO/NnyecTtBa TensaoThl,
MONYy4YeHHOro BOJOK NpU TennoobMeHe C HarpeTbiM
MeTaNIMYeCKUM LNUINHAPOM.

###Par###0npefeneHne YAEeNbHOM Ten/JI0OEMKOCTH
BeLlecTBa.

###Par###l/IccnefoBaHne npouecca ncnapeHus.
###Par###OnNpefeneHne  OTHOCUTENbHOW  BAAXHOCTWU
BO34yXa.

###Par###OnNpefeneHne yaensHolW TennoTbl NiaBfeHns
Nnbja.

dusnyeckme ABNEHWA B NPUPOAe: MOBEPXHOCTHOE
HaTsKeHMe W KanwinspHble SBIEHUS B MPUPOSE,
KpucTtannsl B npupoge, nsnyyvyeHve ConHua, 3amepsaHue
BOAOEMOB, MOpCKMe 6pun3bl; 06pa3oBaHue pockl, TyMaHa,
NHes, CHera.

TexHuyeckne  yCTpoOMCTBa:  Kanuanapbl, NpUMepsl
MCNO/Ib30BaHNA KPUCTaNN0B, XWUAKOCTHbIN TepMoMeTp,
JaTynk TemnepaTtypbl, TepMoc, CMUCTemMa OTONNEHUSA
[OMOB, TUrPOMeTpbl, MCUXPOMeTP, MapoBas TypbuUHa,

ABUTaTeNb BHYTPEHHEro CropaHus.

QNEKTPUYECKUE N MATHUTHBIE ABNEHWA

7.1

7.2

7.3

dnekTpusauma Ten. [lsa poga aneKTpuYecknx 3apsaios

B3aumopeiicTBne 3apskeHHbIX Ten. 3akoH KynoHa
(3aBMCUMMOCTb CWJ/bl B3aUMOLENCTBUSA 3aPSHXKEHHbIX TeN OT

BENMUMHbI 3aPAL0B W PACCTOSAHNS MEXAY Tenamm)

dnekTpuyeckoe none. HanpsaxE&HHOCTb 31EKTPUYECKOTO

nons. TMpUHUMN CYNeprno3vunyM 3NEKTPUYECKUX MONel



7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

(Ha Ka4eCTBEHHOM YPOBHE)

Hocntenn asnekKTpMYecKuUx 3apsagoB. DNEeMEHTapHbIN
anekTpuyeckunii 3apsag. CtpoeHme atoma. MpoBOAHUKMN U
AV3NEeKTPUKN

3aKOH COXpaHeHMs 3NeKTPUYeCKOro 3apsaja
AneKTpuYecKunin TOK. Ycnosus CyLLecTBOBaHuUA
3NEeKTPUYECKOro ToKa. ICTOYHUKM MOCTOSHHOIO TOKa
[OelicTBus 3NeKTPUYECKOTO TOKa (Tenno.oe,
XUMMYECKOE, MarHUTHOE). ONEeKTPUYECKUIA TOK B

XNAKOCTAX U rasax

Jnektpuyeckas uenb. Cuna TOKa. JIEKTpUYECKOe

HanpshkeHue

ConpoTtusneHune NPOBOAHMKA. Y pensHoe
COMNPOTMB/IEHNE BelLecTBa

3akoH Oma gnd yyacTtka uenu

MocnepgoBatenbHOe W MapanfiefibHOe  cOefMHeHue
NPOBOAHWKOB

Pabota M MOLLHOCTb 3/1EKTPUYECKOrO TOKa. 3aKOoH
[xoyns - JleHua

JnekTpuyeckne uUenu n NOTpedUTeNn 3NEeKTPUYECKON
3Heprum B 66ITy. KOpoTKOe 3ambiKaHune

MOCTOAHHbIE MarHuTbl. B3aumopgelricTBue MNOCTOAHHbLIX
MarHuToB

MarHutHoe none. MarHutHoe nosie 3emMaAu K €ro
3HauveHue 419 XU3HU Ha 3emie

OnbIT IpcTefa. MarHUTHOe MoJie 3N1eKTPUYECKOro TokKa.
MpuMeHeHWe 3N1eKTPOMarH1MToB B TEXHUKE

[elicTBMe MarHMTHOrO MO/Ms Ha MPOBOAHWMK C TOKOM.
OnekTpoaBuratenb MOCTOAHHOrO TOKa. Mcnonb3oBaHue
anekTpoABuraTeneil B TEXHUYECKUX YCTPOWMCTBAX M Ha
TpaHcnopTe

OnbIThl dapages. flBNeHne  3NeKTPOMArHUTHOM



7.19

7.20

nHAayKumu. Mpasuio JleHua

OnekTporeHeparop. Cnoco6bl nony4veHuns
3N1eKTPUYECKON 3Hepruu. DnekTpocTaHuum Ha

BO30OHOBNSEMbIX MCTOYHMKAX SHEpPruun

MpakTnyeckne paboTbl:

OnbITbl NO HAGMOAEHNIO 31EKTPU3ALUMN TEN UHAYKLUEN
M NPY CONPUKOCHOBEHUN.

WccnepoBaHue [elCTBUAA  3/IEKTPUYECKOTO Mo Ha
NMPOBOAHUKMN U AN3NEKTPUKMN.

Cbopka ¥ npoBepKa paboTbl 3NEKTPUUECKOW LENu
NMOCTOAHHOTO TOKa.

M3mepeHue 1 perynmpoBaHue cuibl TOKa.

i3mepeHue 1 perynmpoBaHume HanpsKeHus.
ViccnepnoBaHue 3aBUCUMOCTY CUJbl TOKA, MAYLLETO Yepe3
pe3ncTop, OT COMPOTUB/IEHUA Pe3NCTopa MU HanpsXXeHUs
Ha pe3ucTope.

OnbIThI, LEMOHCTpUpyoLme 3aBMCUMOCTb
3NEeKTPUYECKOro COMPOTMB/IEHUS MPOBOAHMKA OT €ero
O/MHBI, NNoWwaaM NonepevyHoro ceyeHns 1 matepuana.
MpoBepka nNpaBuia CROXEHUS  HanpsHKeHWH  npu
nocnefoBaTe/lbHOM  COeAMHEHUN [OBYX Pe3UCTOpOB.
MpoBepka npasuna A0S CUAbl TOKa MPU napannesibHoM
coefMHeHUn  pe3uctopoB.  OnpegeneHune  paboThl
3NIeKTPUYECKOro TOKa, WAYLero 4epes pesncTop.
OnpegeneHne  MOLLHOCTM  3/IEKTPUYECKOTO  TOKa,
BbleNsemMoi Ha pe3uctope. ccnefoBaHne 3aBUCUMOCTH
CU/bl TOKa, MAYLEro 4yepes Namnoyky, OT HanpsHKeHUs
Ha Heil. Onpegenenne KA Harpesatens. ViccnegosaHue
MarHUTHOrO B3aMMOAENCTBUS MOCTOSHHbIX MarHWTOB.
Mi3yyeHne MarHMTHOIO NoJiA NOCTOSAHHbIX MarHUTOB Npu
nx o6beauHeHMn n pasgeneHun.  VccneposaHue
[eNCTBMSA 3NEKTPUYECKOr0 TOKA HA MarHUTHYIO CTPesiKy.

OnbiTbl,  AEMOHCTPUPYHOLLME  3aBUCUMOCTb  CW/bI



7.21

7.22

B3aMMO/€MCTBUA KaTYLIKN C TOKOM W MarHuTta OT CW/bl
TOKa W HanpaB/feHWs TOKa B KaTywke. W3yyeHue

,Cl,el‘/JICTBI/IH MarHMTHOro nosa Ha NPOBOAHWK C TOKOM.

KoHcTpynpoBaHue 7 n3yyeHwue paboTbl
afieKTpoaBurarens. N3mepeHue Kng
3NeKTPoABUraTe/IbHOW YCTaHOBKN. OnbIThl no

nccnegoBaHMO ABEHUA 3!'IeKTpOMaFHI/ITHOI7I MHOYKLUNW
nccnenosaHune N3MEHEHWUIT 3HAYeHUs W HanpaBneHns

MHAYKLUOHHOIO TOKa

dusnyeckne SBAEHWS B NPUPOAE:  3INEKTPUYECKME
ABNEHNA B aTMocepe,  3MEKTPUYECTBO  XKUBbIX
OpraH13mMoB, MarHuTHoe none 3emnu, Apeiid NoOMKOCOB,
PO/Ib MarHUTHOFO MO ANS XW3HW Ha 3eMsie, NONspPHoe

CUAHne

TexHuyeckne yYCTPOWCTBA: 3/EKTPOCKON, amMmnepMmeTp,
BO/IbTMETP, PEOCTaT, CUETUMK 3NEKTPUUYECKOWA 3Heprum,
3N1eKTPOOCBETUTE/IbHbIE  NPUOOPbLI,  HarpeBaTeslbHble
anekTponpuobopsl (npumepsl), 3NeKTpuyecKne
npefoXpaHuTeNnn, 3NeKTPOMarHuT, 3M1eKTpoaBuraTesnb

MNOCTOAHHOrIO TOKa, reHepaTtop NOCTOAHHOIO TOKa

MpoBepsieMble 3/1eMeHTbI CoAepXKaHus

MEXAHWYECKWE ABNEHNA

9 KNNACC
Koa
Kog anemeHTa
pasgena
8.1
8.2
8
8.3
8.4

MexaHun4yeckoe [ABMxeHue. MaTepunanbHasa ToukKa.

Cuctema oTCcUéTa
OTHOCUTENBHOCTb MEXaHNYECKOTO ABMXEHUS
PaBHOMepPHOE NMPSMONNHEHOE ABUXEHNE

###Par###HepaBHOMEPHOE NPAMOJSIMHERHOE ABMXKEHME.
CpefHAs ¥ MrHOBEHHad  CKOpPOCTb Tena  mpu

HEPaBHOMEPHOM ABUMXXEHUNN



8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

YcKkopeHue. PaBHOyCcKopeHHOe NPSAMOINHenHoe

LBV>KeHNe
###Par###CBob0ogHOe nageHne. OnbiThbl Mannnes

#H##Par###PaBHOMEpPHOe [ABMXKEHME N0 OKPYXHOCTH.
Mepuof v vacToTa obpaweHunsa. JInHeliHas U yrnosas

CKOPOCTK. LleHTpocTpemuTeibHOE YCKOpeHue
MepBbiii 3aKOH HbOTOHA

BTopoit 3akoH Hbl0TOHA

TpeTuit 3aKoH Hb0TOHA

#HAPar###NpuHUMN cynepnosnymnm cun
Cwuna ynpyroctu. 3akoH N'yka

#H#Par###Cnuna TpeHna: cuna TPEHUA CKOJbXEeHUS,

cuna TPeHUs NoKos, Apyrue BuUAbl TPEHUS

###Par###Cnna TAHKECTM U 3aKOH  BCEMUPHOrO

TATOTeHUs. Y CKopeHne cBO6OAHOMO nageHus

LBwxeHne nnaHet  Bokpyr  ConHua. MepBas

KOCMMYECKasi CKOpoCTb. HEBECOMOCTb M MeperpysKku

PaBHOBecMe mMaTepuasnbHON TOUKKM. AGCONIOTHO TBEPLOE

Teno

###Par###PaBHoBecue TBEPAOro Tena C 3aKpenséHHOow

OCblo BpalleHUs. MOMEHT cubl. LIeHTp TaXecTun
mnynsc Tena. iameHeHne nmnynbca. IMNynbc cunbl
3aKOH COXpaHeHus nmnynbca

#H##Par###PeakTMBHOE ABMKEHNE

MexaHunueckasa pabota M MOLHOCTb

Pa6oTta cun TsXecTw, ynpyroctu, TpeHusa. CBsAa3sb

3Heprum n paboTsl

MoTeHUManbHas 3Heprus Tena, MNOAHATOrO  Haj

NMOBEPXHOCTbIO 3eMnu
MoTeHLManbHas 3HePrna CXXaTon npPy>xuHbl

#H##HPar###KnHeTnYecKan aHeprus. Teopema O

KUHETMYECKOI 3Heprum

#H##Par###3aKOH COXpPaHEHNS MeXaHWYECKOI 3Heprum



8.27

8.28

8.29

MpakTnyeckne paboThbl:

OnpegeneHne cpegHein CKOPOCTM CKOMbXeHUs 6pycka
UM ABWKEHWA LWapuKa MO0 HaKIOHHOM MNJ0CKOCTH.
OnpepgeneHne ycKopeHWs Tena Npu paBHOYCKOPEHHOM
LOBVDKEHUW MO HaKNOHHOW NOCKOCTMW.

WccnepgoBaHne 3aBUCMMOCTW NYTU OT BPEMEHWU Npwu
pPaBHOYCKOPEHHOM [BWXeHUWN 6e3 Haya/lbHON CKOPOCTY.
lMpoBepka TrunoTesbl: €ecnuM Mnpu  PaBHOYCKOPEHHOM
ABMXEHUN 0e3 HayanbHOW CKOPOCTM MYyTW OTHOCATCS
KaKk psj  HeYéTHbIX umcen, TO COOTBETCTBYHOLME
NPOMEXYTKN BPEMEHWN OANHAKOBbI.

WccneposaHne 3aBUCMMOCTU CUJIbl TPEHUSA CKOJIbXEHUSA
OT CWIbl HOpPManbHOro AasneHus. OnpegeneHue
KOa(puumeHTa TPEHUS CKOMbXeHud. OnpegeneHue
XKECTKOCTU MPYXWUHbl. OnpegeneHne paboTbl CUbI
TPeHMA nNpu  PaBHOMEPHOM  [BWXXEHMW Tena no
rOpM3oHTanbHOM noBepxHOCTW. OnpegeneHve paboTbl
cunsbl ynpyroctu npu nogbéme rpysa C
MCNOMb30BaHNEM  HEMOABMXXHOIO U MOABWKHOIO

6710K0B

dusnyeckme ABNEHMUA B NPUPOLE: NPUNNBBLI U OTIWBSI,
ABKeHMe nnaHeT CONIHEYHOW CUCTEMbI, PeaKTUBHOE
ABVKEHMNE XKMBbIX OPraHn3mMoB

TexHnyeckne  yCTPOWCTBA:  CNMAOMETP,  [AATUMKMK

MONIOXEHWNS, PACCTOSHUA U YCKOPEHUSA, pPaKeTbl

MEXAHWYECKWE KONEBAHWA N BOTHbI

9.1

9.2

9.3

9.4

KonebatensHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKK
KonebaHwuii: nepnogd, YactoTa, aMnanTyga
MaTematuyeckuii n NPYXUHHbIN MasTHUKMN.
MpeBpalLeHne aHeprum Npu KonebaTesibHOM ABVKEHUN
3aTyxatwoume KonebaHus. BbIHYXAEHHbIE KOnebaHus.
Pe3oHaHC

MexaHun4yeckune BONHbI. CBONCTBA MEXAHUYECKUX BOJH.

MpofoNnbHble U NOMepeyYHbie BOMHbLI. [JAMHA BOMHbI U

CKOPOCTb eé pacnpocTpaHeHUs. MexaHnyeckue BOMHbI B
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9.5
9.6

9.7

9.8

9.9

TBEPLOM Tefe, CEMCMMNYECKNE BOHbI

3BYK. [POMKOCTb U BbicOTa 3ByKa. OTpa)keHune 3ByKa
VHhpasByK 1 ynbTpasByk

MpakTnyeckne paboThbl:

OnpegeneHne  4actoTbl M nepuoja  KonebaHwii
mMaTeMaTu4ecKoro MasTHUKa.

OnpegeneHne  4acTtoThl WM nepuoga  KonebaHui
NPYXXWHHOIO MasATHMKA

WccneposaHve  3aBUCMMOCTM  nepuoga  KonebaHuit
NOABELWEHHOr0 K HUTU rpy3a OT [AAWHbl  HUTK.
WccnepgoBaHne  3aBMCMMOCTM  nepuofa  KonebaHwi
NPY>XWHHOrO MasTHUKa OT Maccbl rpysa. [lMposepka
He3aBMCUMOCTHU nepuoga KonebaHui rpysa,
NOABELEHHOr0 K HWUTK, OT MaccCbl rpy3a W XECTKOCTU
NPY>XWHbI. VI3mepeHune yCKOpeHns cBO60AHOI0 nageHus
dusnyeckne ABNEHUA B MPUPOAe: BOCMPUATUE 3BYKOB
YXMBOTHbIMMW, 3eMeTPACEHNe, CeACMMUYECKMe BOJHbI,

LyHamu, 3xo

TexHWYeckne YCTPOWCTBA: 3XOM0T, WUCMONb30BaHME

yNbTpa3ByKa B ObITY U TEXHUKE

SNEKTPOMATHWUTHOE MNMONE W SNTEKTPOMATHWNTHBIE BOJTHbI

10.1

10.2

10.3

10.4

10.5

10.6

3I'|eKTp0MaFHVITHoe none. 3!'IeKTpOMaFHVITHbIe BOJIHbI.

CBoOWACTBa 31€KTPOMarHUTHbIX BOJH

Ll kana 31eKTPOMarHUTHbIX BOJH

JneKTpomMarHutHaa npupoga cseta. CKOpOCTb CBeTa.
BonHoBble cBOWCTBA CBETa

MpakTunyeckne paboThbl:

N3yyeHne CBOWCTB  3/1EKTPOMArHUTHLIX BOMH C
NMOMOLLbI0 MOOGUNIBHOIO TeneMoHa

dusnveckne sBneHns B npupoge: 6uonormyeckoe
fencreme BUAMMOTO, yNbTpagroneToBoro 7
PEHTIEeHOBCKOI0 U3/y4YeHNii

TexHuyeckune yCTpoiicTBa: MCNonb30BaHMe

INEKTPOMArHUTHbLIX BONH ANA COTOBOI CBA3M



1

CBETOBbIE ABNEHWA

111
11.2

11.3

114

115

11.6

11.7

11.8

11.9

11.10

11.11

NyyeBaa mogens ceeta. ICTOYHUKMK CBeTa
MpAMONIMHENHOE pacnpoCTpaHeHne ceeTa

OTpaxeHue cseta. [10cKoe 3epKano. 3aKOH OTPaXeHUs

cBeTa

MpenomneHne ceBeta. 3akKOH MNpefioM/eHNA  CBeTa.

MonHoe BHYTPeHHee OTpaXKeHWe ceeTa
JNInHza. Xopg ny4yein B nuH3e

OnTuyeckas cucTema (poToannapaTta, MUKpOCKONa W

Teneckona

fnas Kak onTuuyeckas cucTemMa. bBanM30pyKoCTb U

NanbHO30PKOCTh

Pa3noxeHune 6enoro cseta B crnekTp. OnbiTbl HblOTOHA.

CnoXxeHue CrnekTpanbHbIX LBETOB. ucnepcus ceeta

MpakTnyeckune paboThbl:

#H##Par###lccnegosaHne 3aBUCUMOCTU yrna
OTPaXXeHMs CBETOBOIO /lyya OT yrna najgeHus.
###Par###l13yveHne  XapakKTepucTuk  M306paKeHus
npegmeTa B M/IOCKOM 3epKare.

#H##Par###lccnegosaHne 3aBUCUMOCTU yrna
npefioOMEHNS CBETOBOrO Jflyya OT yrna nageHus Ha
rpaHunLe «BO3AyX - CTEKNO».

###Par###NonyyeHne  nM300paXeHWd € MOMOLLbIO
cobupatoLLein NNH3bI.

###Par###0npeneneHne (OKYCHOro paccTofHMa W
ONTUYECKOW CUbl COOUPAOLLEN NNH3bI.
###Par###0NbITbl N0 pa3NoXeHUto 6enoro ceeta B
CNeKTp.

###Par###0nbITel MO BOCMPUATUIO LBETa NpPeaMeToB

npy ux Hab/AeHUN Yepes LBETOBbIE (PUILTPBI

dunsnyeckme aBneHns B npupoge: 3atmeHna ConHua u
NyHbl, LBeTa Ten, ONTUYECKWUe ABMIEHUA B aTtMmocgepe

(uBeT Heba, pedhpakuyma, pagyra, Mupax)

TexHu4Yeckne yCTpolicTBa: 0YKMU, nepuckon,
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(hoToannapaT, ONTUYECKME CBETOBO/AbI

KBAHTOBbIE ABAEHNA

121

12.2

12.3

124

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

OnbiTel Pesepopfa W nnaHetapHas MofeSlb aToMa.

Mogens atoma bopa

McnyckaHne u nornoweHne ceseta atomom. KBaHTbI.

JlnHeuatble cnekTpbl
PagnoakTMBHOCTb. Anb(ha, 6eTa- n ramMma-usnyyeHus

CTpoeHMe aToMHOro sagpa. HyKNoHHas  Mogenb

aToMHoro fgpa. isotoneol

PaanoakTVBHbIe MpeBpalieHus. Mepuog nonypacnaga

aTOMHbIX a4ep

ApnepHble peakumn. 3aKOHbl COXpPaHEHMA 3apAafoBOro U

MacCoBOro 4vucen
3HepFVIFI CBA3N aTOMHBbIX A4€ep. CBs3b Macchbl n SHEPTUN

Peakuumn cuHTtesa n feneHns agep. VICTOYHMKK 3Heprum

ConHua v 3Bé3g

ApnepHaa  aHepreTuka. [elicTBue  paAnOaKTUBHbIX

M3NYYEHMNIN Ha XKMNBble OPraHN3Mbl

MpakTuyeckne paboThbl:

HabnogeHne CRAOWHbIX W NWHERYaTbIX CMEKTPOB
N3Ny4YeHus.

WccnepoBaHne TPEKOB: WM3MEPEHME 3JHEPrUM 4YacTulbl
Nno TOPMO3HOMY NyTK (Mo goTorpadusam).

3mepeHune pagnmoakTMBHOIO hoHa

dunsnyeckme ABMEHUA B NPUPOAE: eCTECTBEHHbIN
pPagnoaKTUBHBbIN thOoH, KOCMUYecKme nyyu,
PaguOaKTUBHOE W3yYeHUE MPUPOAHBLIX MUHEPasnos,
[eiAcTBMe pagnmoakTUBHbIX W3YYEHUIA Ha OpraHu3m
yenoseka

TexHuyeckune yCTpolicTBa: cnekTpockon,

WHAMBUAYANbHbIA A03MMeTP, Kamepa BunbcoHa



NMPOBEPAEMBbBIE HA OI'3 MO ®UN3NKE TPEBOBAHNA K
PE3Y/IbTATAM OCBOEHWNA OCHOBHOW OBEPA30BATE/IbHOW
NMPOIrPAMMbBbI OCHOBHOI'O OBLLEINO OBPA3OBAHUNA

Kopg
npoBepsiemMoro
TpeboBaHuUs

MpoBepsieMble TpeboBaHMSA K NPeLMeTHbIM pesy/ibTaTam
6a30BOro YPOBHS OCBOEHMS OCHOBHOW 06pa3oBaTe/ibHOM
nporpaMmbl OCHOBHOIO 06LLero o6pasoBaHus Ha ocHoBe ®PIOC

MoHumMaHne  ponum  (U3NKM B HAy4YHONM  KapTUHE  MuUpa;
chopMMPOBAHHOCTL 6a30BbIX NPeACTaBNEHUA O 3aKOHOMEPHOW CBA3U
M MNO3HaBaeMOCTW HABMEHWA NPUPOAbI, O POAN 3KCNEepMMeHTa B
n3nmkKe, 0 cuUCTeEMOOGpasywLlein ponm QUMK B  Pa3BUTUK
ECTECTBEHHbIX HayK, TEXHUKM U TeXHONOruin, 06 3BONOLUK
(PM3NYECKNX 3HAHUIN U UX PONU B LLENIOCTHOM eCTeCTBEHHOHAaY4HOM
KapTuHe Mupa, O BK/afe POCCUNCKUX WU 3apybexKHbIX Y4YEHbIX-
(PM3MKOB B pasBUTUE HayKW, OOBACHEHME MPOLECCOB OKPY>KatoLiero

MUpa, pasBuTne TEXHNUKN N TEXHONMOTniA

3HaHMA 0 BuAax MaTepuy (BELECTBO U MONE), O ABWKEHUU Kak
cnocobe CyLeCTBOBaHWSA MaTepun, 06 aTOMHO-MOIEKYNSIPHOI Teopumn
CTPOEHMS BeLLecTBa, O (PU3MYECKOl CYLIHOCTU SIBNEHWIA Mpupopbl
(MexaHW4ecKux, TennoBblX, 37eKTPOMArHUTHbIX W  KBaHTOBbIX);
yMeHWe pasnnyaTb ABAEHNS N0 ONUCAHUID UX XapaKTepPHbIX CBOMCTB U
Ha OCHOBE OMbITOB, 4EMOHCTPUPYIOLLMX JaHHOE PU3NYECKOE SIBMIEHNE;
YyMeHMWe pacrno3HaBaTb MPOSBAEHNE U3YUYEHHbIX PUNYECKUX SIBNEHWI
B OKpYyXawulem Mupe, BblAenss WX CyLeCTBeHHble CBOWCTBa

(npu3sHakn)

BnaseHne oCHOBaMM MOHATUAHOTO annapaTa W CUMBOMMYECKOTO
A3blKa (PM3NKWM U MCMNONb30BAHME WX ANS PELUEHMS Y4YeBHbIX 3ajau;
YMEeHUWe XapaKTepu3oBaTb CBOWCTBA Ten, (U3NYECKMUE SBNEHUA W

MpoLecchl, NCNOMb3Ys YHAAMEHTa/IbHbIE N AMMUPUYECKNE 3aKOHbI

YMeHue onucbiBaTb N3YYEHHbIE CBOWCTBA TEN K CbI/I3I/ILIeCKI/Ie fABNeHnd,

NCcnosnb3ys HU3NYECKne BENNYNHBI

BnageHne oOcHOBaMM METOAOB HAy4YHOrO MO3HAaHMA C  Y4ETOM
cobnogeHns npasun 6e30nacHOro Tpyga: HabnwgeHne (U3NYECKNX
ABNEHWNIA:

YMEHNe CaMOCTOSTeNIbHO cOo6MpaTh 3KCMEPUMEHTaNbHYI0 YCTaHOBKY



13 jaHHoro Habopa o6opynoBaHUA MO UHCTPYKLUKM, ONUCLIBATb XOf4
OnbITa ¥ 3anNnCcbiBaTh €ro pe3ynbTaTbl, POPMYIMPOBATb BbIBOAbI;
npoBeAeHNe MPSMbIX U KOCBEHHbIX M3MePEHUI (IU3NYECKUX BENNUNH:
YMEHME NNaHWpoBaTb  WM3MEPeHWs, CaMOCTOATEeNIbHO  cobupatb
9KCMEPUMEHTANIbHYI0  YCTAHOBKY MO WHCTPYKUMMW,  BbIYUCAATH
3HayeHVe BEANYMHBLI WM aHaNM3MpoBaTb MOMYYEHHble pe3ynbTaTbl C
YYETOM 3aflaHHOI NOrpeLHOCTY pe3yibTaToB U3MEPEHWIA;
NpoBefeHNe  HECMOXHbIX  9KCMepMMEHTaNIbHbIX  UCCNef0BaHWUI;
CaMOCTOSITE/IBHO ~ COOMpaTb  3KCMNEPUMEHTa/IbHYH  YCTAHOBKY MU
NPoBOAWTbL  WCCNeAOBaHWEe MO  WHCTPYKUMM,  NPeACTaBNsiTb
NONyYeHHble 3aBUCUMOCTM (PU3NYECKUX BEINUYUH B BMAE Tabnuy u
rpamMKoB, yYnTbiBaTb MOFPELHOCTH, AenaTh BbIBOAbI MO pe3ynbTaTtaM

nccnenoBaHMA

MoHMMaHMe  XapaKTepHbIX  CBOWCTB  (WM3NYECKUX  Mopaenel
(MaTepuanbHas Touka, abcoMOTHO TBEPAOE Teno, MOLENN CTPOEHUS
rasoB, >XWAKOCTen W TBEPAbIX Ten, nNnaHeTapHas MOAeNb aToMa,
HYK/IOHHas MoOJefNb aTOMHOr0O figpa) M YMeHWe MPUMeHATb UX Ana

06bACHEHNS (PU3MYECKMX NPOLIECCOB

YMeHne 06BACHATb (M3MYeckme MPOLECCbl U CBOWCTBa Te/l, B TOM
yncne W B KOHTEKCTE CUTyauuil nNpakTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTW, BbIIBNATb NPUYNHHO-CNELCTBEHHbIE CBA3N U
CTPOUTb 06BLACHEHME C ONOPON Ha M3YyYeHHble CBOMCTBA (PU3NYECKUX

SABNEHWIA, (hM3nYecKmne 3aKOHbI, 3aKOHOMEPHOCTU 1 MOAE/NN

YMeHVe pewaTtb pacyéTHble 3agaynm (Ha 6ase 2 - 3 ypaBHeHuin),
MCNOMb3ya 3aKOHbl U (OopMynbl, CBA3bIBaKOWMe (uU3Myeckme
BE/IMYMHbI, B YaCTHOCTM, 3anucbiBaTb KpaTKOe YCNOBME 3ajauu,
BbIABNATb HeAOCTalOWMe [aHHble, BblGMpaTb 3aKOHbl U (HOPMYNbI,
Heob6XxoauMble AN eé peweHns, UCMob30BaTbh CMPaBOYHbIE AaHHbIE,
NPOBOAMTL pacyéTbl M OLEHMBATb PeaNUCTUYHOCTb MOMYYEHHOIO
3Ha4YeHMsa (DU3NYECKOW BEeNNYMHBI; YMEHME ONpeAensaTb pasMepHOCTb

(hm3nyeckoii BENMUMHbI, MONYYEHHON NPU peLleHnn 3agadun

YMeHue xapakTepu3oBaTb NPUHUUMNLI  AEACTBUA  TEXHUYECKMX
YCTPOIACTB, B TOM 4ucne O6bITOBbIX MPMOBOPOB, U MPOMbILLIEHHbIX
TEXHOMOMMYECKMX MPOLECCOB NO UX OMUCAHWUIO, UCNOMb3YS 3HAHUA O

CBOMCTBaX (IM3NYECKUX SABMEHWUA W HeobXxogumble (uanyeckue
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1

3aKOHOMEPHOCTU

YMeHVe UCnonb3oBaTb 3HAHWSA O  (PU3NYECKUX  SBMEHUAX B
NMOBCEAHEBHOM >XW3HW ANnd  obecnevyeHns 6e30nNacHOCTM  Npwu
obpalleHMn ¢ ObITOBbIMM  npubopaMn M TEXHUYECKMMMU
YCTPOWCTBAMU, COXPaHEHWS 340pOBbS W  COOAOAEHWS  HOPM
9KONOTrMYeCKOro MOBEAEHMSA B OKpyXatolein cpege; MNOHUMaHME
HEeoOXOAMMOCTN MPUMEHEHUS AOCTUXEHWUIA (PU3NKM U TEXHONOT NI

ANs paunoHanbHOro NPUpPoAoNonb30BaHNA

OnbIT noucka, npeobpa3oBaHUA W MpeAcTaBfeHUs UHGpopMaLUm
(hM314ecKoro CcofepXaHUs C MCNOJb30BaHMEM WHHPOPMaLUOHHO-
KOMMYHWKATVUBHbIX TEXHOMOTWIA; YMEHUe OLEeHMBaTb AOCTOBEPHOCTb
NONMYYeHHON WHGpoOpMaLUM Ha OCHOBE MWMEKLWMNXCS 3HaHUR 1
LOMOMHUTENbHbIX ~ WCTOYHWUKOB;  YMEHWE  WCMOMb30BaTb  NpW
BbINOHEHUWN Y4eOHbIX 33faHWii Hay4YHO-NOMyNApPHYK nuTepaTypy
(bm3nyeckoro cofepxaHus, CnpaBOYHble MaTepuasnbl, pecypcbl CeTu
WHTepHeT; BnageHwe 6a30BbIMW  HaBblkamu  npeobpa3oBaHuA
nHopMaLMm 13 OAHON 3HAKOBOW CUCTEMbl B APYrYH; YMeHue
c03[aBaTb COOCTBEHHbIE MWCbMEHHble W YCTHble COO0OLLeHNS Ha

OCHOBE Mquopmaumm N3 HECKO/IbKUX NCTOYHUKOB



NMEPEYEHb SJIEMEHTOB COAEP>XXAHWA, NMPOBEPAEMbIX HA OI'3

Nno ®N3NKE
Koz MpoBepsAeMbIil 3N1EMEHT COLepPXKaHUs
1 MEXAHWYECKWE ABNEHNA
11 MexaHuyeckoe  ABwxeHme. MarepmnanbHaa Touyka. Cucrtema  OTCYéTa.
' OTHOCUTENBHOCTb BUXEHUSA

PaBHOMepHOe M HepaBHOMepHOe [ABuXeHue. CpefHAa cKopocTb. Popmyna ans

1.2 BbIYMC/IEHNA CPeAHen ckopocTu: v = Sit
PaBHOMepHOE MPAMONUHENHOe ABMXKeHMe. 3aBUCUMOCTb KOOPAMHATbl Tena oT
BPEMEHM B C/ly4yae paBHOMEPHOIO NPSMO/IMHERHOTO ABUXEHNS:

13
Mpahukn 3aBUCMMOCTM OT BpPeMeHW A1 NPOEKUUM CKOPOCTU, MNpPOoeKuun
nepeMeleHnsa, MyTW, KOOPAWUHATbI MNPW  PaBHOMEPHOM  MPSAMOJSIMHENHOM
LBUXEHUN
3aBUCUMOCTb KOOpAWMHATLI Tena OT BPEMEHW B C/lyvyae pPaBHOYCKOPEHHOTO
NPAMONIMHENHOTO ABVKEHUS:
®opmMynbl Ans MPOeKuMU NepemeLteHus, MPOoeKuMn CKOPOCTM W MPOeKuunun
YCKOPEHMUA NpPU paBHOYCKOPEHHOM NPSAMOSIMHENHOM [BVKEHUN:

14
Mpahuku 3aBUCUMOCTM OT BPEMEHU A1 MPOEKLUW YCKOPEHUA, MNPOeKLuUn
CKOpPOCTW, MNpPOeKUun mnepemeLleHns, KOOpAUHATbl NpU  PaBHOYCKOPEHHOM
NPAMOSIMHEAHOM ABVKEHUN
CBobogHoe nageHue. ®opMynbl, onucbiBalowme cBobogHOe MafeHue Tena no

15 BEPTMKANM (4BMXKEHUEe Tefla BHW3 WAN BBEPX OTHOCUTENIbHO MOBEPXHOCTU

3emnun). [padukyn 3aBUCUMOCTU OT BPeMeHW [ANS NPOeKLUN YCKOpeHWUs,



1.6

17

18
19

1.10

111

1.12

npoekunn CKOPOCTU WU KOoOopAauHaTbl Npwu CBO60,CI,HOM nageHnn Tena no

BEPTMKaNM

CKOpOCTb pPaBHOMEPHOrO [ABMXEHWA Tena MO OKPY)XHOCTU. HanpaBneHue
CKOpoCTH.
dopmyna Ans BbIYMCNEHUS CKOPOCTM Yepe3 pagmyc OKPYXXHOCTM W Mepuop

obpalleHmns:

LIeHTpOCTPEMUTENbHOE  YCKOpeHMEe. HanpaBfeHue LEeHTPOCTPEMUTENIbHOIO

ycKopeHus. dopmyna Ans BbIYNCNEHUS YCKOPEHUS:

dopmyna, cBA3bIBaKOLLLAA NepUoS 1 YacToTy obpalleHus:

Macca. MNMnoTHOCTbL BewlecTsa. Popmyna AN BbIYNCIEHMA MIOTHOCTHU:

Cwuna - BeKTOpHasa huanyeckas senmymHa. CnoxKeHme cun
ABneHne nHepummn. MNepsblit 3aKOH HbOTOHA

BTopoli 3akoH HblOTOHa:

CoHanpaBfeHHOCTb BEKTOPA YCKOPEHWs Tena U BEKTOpa CWMbl, JeNCTBYHOLLEN Ha

Teno

B3anumopgeictene Ten. TpeTunin 3aKoH HblOTOHa:

TpeHue NOKOsA 1 TpeHMe CKoMbXeHus. dopmyna Ans BblYMCNEHNUS MOAYNA CUMbI

TPEHUA CKOJIbXXEHUA:



113

1.14

1.15

1.16

1.17

1.18

B4
]
*

Oedopmauns Tena. Ynpyrue un Heynpyrue paedopmaunun. 3akOH YNpyro

fethopmaunn (3akoH N'yka):

BceMupHoe TAroTeHne. 3aKOH BCEMUPHOTO TATOTEHNUS:

Cwuna TXecTu. Y CcKopeHne cBOGOAHOI0 NafeHus.
dopmyna 414 BbIYUCNEHUA CUMbI TSXKeCTU BOAM3N NMOBEPXHOCTM 3emaun: F = mg.
[BueHne nnaHeT Bokpyr ConHua. lNepBas KOCMUYecKas CKOpPOCTb.

HeBecomMOCTb M NneperpysKku

MMnynbc Tena - BeKTOPHas (usnyeckas BeNMUMHA.

Mmnynbc cuctemsl Ten. 3meHeHne umnynsca. IMnynbec cunbl
3aKoH coxpaHeHus MMnynbca 4ns 3aMKHYTON CUCTEMbI TeN:

p —m j\ =octist

PeakTnBHOe [ABMXEHME

MexaHuueckas pa6ota. ®opmyna Ans BbIYMCNEHNA PabOTbl CUNbI:

4="008a

MexaHun4yeckas MOLLHOCT:

KnHeTuyeckada U NoTeHUManbHasa sHeprus. dJopl\/lyna Ana BblYMNCNeHns

KWHETUYECKON aHepruum:

Teopema 0 KNHETUYECKOW 3Heprun. dopmyna ans BbIMUCIEHUS MNOTEHLMANbHO



1.19

1.20

121

1.22

1.23

SHEpPrun Tena, NOAHATOro

Haf 3eMNéii:

MexaHunyeckasn aHeprus:

3aKOH COXPaHEHUS MeXaHWYeCKON 3Heprumn. dopmMyna Ans 3aKoHa COXPaHeHMs

MEeXaHWYeCKOW aHeprum B OTCYTCTBUE CUN TpeHus: E = const.

MpeBpalleHne MexaHnyeckol 3Heprumn Npu Hanuunnu CUbl TPEHNS.

MpocTble MeXaHN3Mbl. «30/10TOE MPaBUI0» MEXaHUKMN.
Polyar. MomeHT cunbl: M - Fl.

YcnoBue paBHOBECUS pblyara:

—ﬂ:/} —.. =0

MOABUXHbBIA 1 HENOABMXHbLIA 610KM. K[ NpoCTbIX MEXaHW3MOB,

W HrpaveHHas

[JasneHune TBEpAoOro Tena.

dopmyna Ans BblYUCNEHWUS [aBNeHUs TBEPAOro Tena:

[aBneHune rasa. ATMOC(epHOe AaBfieHKe.
MmapoctaTnyeckoe faBneHne BHYTPU XXULKOCTMW.

dopmyna Ans BblYUCNEHNUS LaBNEHUS BHYTPU XUAKOCTU:

3akoH Mackans. F'mapaBnMyecKnin npecc

3akoH Apxumepa. Popmyna ana  onpeAeneHuUs  BbiTanKuBatoLlel

AeicTBYyOLLEI Ha TeNno, NOTPY>XXEHHOe B XXMAKOCTb UMK ras:

Ycnosue nnaeaHua Tena. NMnasaHue CynoB 1 Bo3ayxonnaBaHue

CUnbI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

MexaHuuyeckme KonebaHus. AMNAMTyAa, Nepuoj M 4actoTa KonebaHWiA.

dopmyna, cBA3bIBaKOL,as 4aCTOTy U Nepuog KonebaHwmii:

MaTemaTUYeCKUiA ¥ NPYXUHHbIA MasTHUKKW. [IpeBpalleHne 3Heprun npu

Kone6ate/IlbHOM [BUXEHUN
3aTyxawoune KonebaHus. BblHy>XAeHHble KonebaHus. Pe3oHaHC

MexaHu4eckne BOMHbI. MMPOAONbHbIE WM MOMNepeYHble BOMHbI. [AMHA BO/HbI W

CKOPOCTb PacnpoCTpaHeHWs BOMHbI:

3ByK. 'pOMKOCTb M BbicOTa 3ByKa. OTpaXeHWe 3BYKOBOM BOJIHbl Ha rpaHuLe
ABYX cpef,. IH(pa3ByK 1 ynbTpassykK

MpakTnyeckme paboThl

N3mepeHue cpefHeil NAOTHOCTU BeLecTBa; apXUMELOBOW CUJbl; XECTKOCTU
MPYXWUHbI; KO3(hUUNEHTa TPEHUA CKONbXeHWUA; paboTbl CU/bl TPEHUS, CUJbI
ynpyrocTu; cpefHeii CKOpPOCTW ABUXEHWS Opycka Mo HaKNOHHOW MNIOCKOCTH;
YCKOpeHUs O6pycka Mpu [ABWXXEHWW MO HAK/IOHHOW MIOCKOCTU; 4acTOTbl W
nepuofa KonebaHWn MaTemMaTUYeCKOro MasTHWKA; YacToTbl M nepuoja
Ko/ie6baHUn NPY>XMHHOr0 MasTHWKA; MOMeHTa CW/bl, AeNCTBYIOLLEro Ha pblyar;
paboTbl CU/bl YNpyroctM npu nofbéMe rpys3a C MOMOLLbIO HEMOABUXHOIO
6nokKa; paboTbl CU/bI YPYrocTu Npu nNogbéme rpysa ¢ NOMOLLbI MOABUXHOIO
6n10Ka.

WccnepoBaHne 3aBUCMMOCTM apXMMeaoBOW CWbl OT 06bEMA MNOrpyXEHHON
4acTu Tefla U OT MIOTHOCTM XWUAKOCTU; HE3aBUCUMOCTMW BbITa/KMBAIOLLEA CUNbI
OT Macchbl Tefa; CUAbl TPEHUSA CKOJIbXXEHUSA OT CUJ/Ibl HOPMA/IbHOTO AaBNEHUS U OT
pofia MOBEPXHOCTWU; CU/bl YNPYrocTW, BO3HUKAIKOLWENW B NPYXWHE, OT CTEMeHW
Jehopmauun NpPy>XXuHbl; YCKOPeHWs 6pycka OT yria HaknoHa HanpasisloLLei;
nepuofa (4actoTbl) KonebaHWi HUTAHOrO MaATHMKA OT A/IMHbI HUTW; Mepuoja
Ko/ie6aHUn MNpPY>XMHHOTO MasaTHUKA OT MAacCbl rpy3a W XECTKOCTU MNPY>XWHbI;
nccnefoBaHne He3aBUCUMOCTM Mepuofa KonebaHW HUTAHOrO MasTHWUKA OT

maccol rpysa. [poBepka ycnoBus paBHOBECUS pblyara
®Pusnyeckne ABNEHUSA B NPUPOLE: NPUMMEPbl  ABVMXKEHWS C  PasvyHbIMM
CKOPOCTAIMU B XXVMBOW M HEXUBON Npupoge, AeiCTBUE CUbl TPEHUS B NPUPOLE 1

TEXHUKE, MNpUInMBbl W OT/INBbI, AOBWXEHWE MNNAHET CO/IHEYHON CUCTEMBI,



131

2.1

2.2

2.3
2.4
25

2.6

2.7

2.8

2.9

2.10

211

peaKTUBHOE ABUXXEHWE XXUBbIX OPraHW3MOB, pblyar B Tene YeNOBEKA, BUSHME
aTMOC(epPHOro [JaBfeHUst Ha XXUBOW OpraHWM3Mm, nnaBaHWe pbl6, BOCMpUATUE
3BYKOB YXMBOTHbIMU, 3eMNETPACEHME, CEACMMNYECKME BOMHbI, LIyHaMU, 9X0
TexHnyeckne ycTpoicTBa: CNUAOMETP, AATYMKM MOMOXKEHUS, PACCTOSAHUS W
YCKOpPEHWs, AUHAMOMETP, MNOALWMUNHWUKN, PaKeTbl, pblyar, MOABVXHbIA ¥
HENOABWXHbI/ 6/I0KMA, HaKMNOHHAs MNJOCKOCTb, MPOCTble MeXaHW3Mbl B ObITY,
coobLyarolmecs CcocyAbl, YCTPONCTBO BOAOMPOBOAA, FUAPABAMYECKMIA npecc,
MaHoMeTp, 6apoMeTp, BbICOTOMEpP, MOPLUIHEBOM HAcoc, apeoMeTp, 3XO/oT,
MCNONb30BaHUe YbTPa3ByKa B ObITY U TEXHUKE

TEMJIOBbIE ABNEHWNA

OCHOBHble  MONOXEHUS  MONEKYNAPHO-KUHETUYECKOW  TEOpUM  CTPOEHWUS
BellecTBa. Mojaenun TBEPAOro, XMAKOTO M ra3o06pasHOro COCTOsIHWIA BelyecTsa.
Kpuctannuueckve n amopdHble Tena

OBwkeHne yacTuy BewecTBa. CBA3b  CKOPOCTU  ABMXKEHUS  YacTuy C

TemnepaTypoii. BpoyHOBCKOe ABMXEHUNE, Anddy3ns
CmaumBaHue 1 KanuanspHole ABIEHUSA

TennoBoe paclivpeHne 1 cxxatume

Tennosoe paBHOBecCKe

BHyTpeHHAS 3Heprusi. Pa6oTa M Tenjonepefjaya Kak cnocobbl WM3MeHeHus

BHYTPEHHen aHeprun
Bugbl Tennonepegayn: Tenn0NPOBOAHOCTb, KOHBEKLMS, U3NTyYeHNE

HarpesaHne n oxnaxgeHne Ten. KonnyectsBo  TenjoTel.  YjefbHad

TENMM0EMKOCTb:

3aKOH COXpaHeHWs 3Heprum B TensoBbIX Mpoleccax. YpaBHEHWe TenaoBOro

banaHca:

WcnapeHne u KoHaeHcauumsi. M3mMeHeHWe BHYTPeHHEel 3Heprum B npouecce
ncnapeHuss U KOHAeHcauuu. KuneHue >XMAKOCTW. YpaenbHas TennoTa

napoo6pasoBaHusa: L =Q/m

BrnaxHocTb BO3gyXxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

MnaBneHne W KpucTannmsauums. WI3MeHeHUe BHYTPEHHEA 3Hepruyu npw

nnas/ieHUN U KpUcTannnsaunu. Y genbHasa TennoTa njiasfeHUs:

BHYTpEeHHASA 3Heprua cropaHns Tonamea. Y aenbHas TenaoTa cropaHus Tonamea:
q=Q/m

MpuHUMNbl paboTbl TeNN0BbLIX ABuraTenein. KM 4 tennosoro gsuratens

MpakTnyeckme paboThl

N3mepeHune yaenbHON Tenn0EMKOCTM METaNIMYECKOro LUAMHAPA; KONU4YecTsa
TennoTbl, MNOMlyYeHHOrO0 BOAON KOMHATHOW TemnepaTypbl (UKCMPOBaHHOM
MacCbl, B KOTOpPYH OMyLIeH HarpeTbli LUAWHAP; KOMAM4YecTBa TEMMOThI,
OTAAHHOTO HarpeTbiM LUAWHAPOM, MOCMAe ONYyCKaHWA €ero B BOALY KOMHATHOWA
Temnepatypbl; OTHOCUTE/NIbHOW BN@XHOCTU BO34yXa; Y[AENbHOW TennoThl
nnaBneHns nbfja. lccnefoBaHne W3MEHEHUA TemnepaTypbl  BOAbl  Npwu
pas3finyHbIX YCNOBUAX; ABMIEHUS TensnoobMeHa Npu CMewMBaHUW XONOLHON K

ropsiyeli Bofbl; npouecca ucnapeHuns

du3nyeckme SBNEHNUS B NPUPO/JE: NMOBEPXHOCTHOE HATSXKEHWEe W KanunnspHble
SIBNEHNA B MpPUpPOAe, KpucTanibl B npupofe, uanydeHue CoNHUA, 3aMep3aHue

BOAOEMOB, MOPCKMe 6pu3bl; 06pa3oBaHne pochkl, TyMaHa, NHesl, CHera

TexHUYecKne yCcTpoiCcTBa: Kanunnapbl, NpMMepbl UCNOb30BaHUS KPUCTaN/OoB,
XWAKOCTHbIA TepMOMETpP, AaT4yMK TemnepaTypbl, TEPMOC, CUCTEMA OTOMMEHUS
AOMOB, TMIPOMETPbI, MCUXPOMETP, NapoBas TypOWHa, ABWUraTeslb BHYTPEHHErO

cropaHus

OJIEKTPOMATHNTHBIE ABJTIEHNA
OnekTpusauma Ten. [Ba Buaa 3neKTpuYecknx 3apsLoB
B3anmopeiicTBme 3apsHKeHHbIX Ten. 3akoH KynoHa
3aKOH COXpaHeHWs 3NeKTPUYECKOro 3apaga

onekTpuyeckoe none. HanpsHKEHHOCTb 3neKTpuyeckoro nond. [puHUKMN

Cynepno3nLum aNeKTPUYECKNX Moseit (Ha KaueCTBEHHOM YPOBHE)

HocuTenn 3nekTpuuyeckux 3apsfoB. [eiicTBME 3MEKTPUYECKOrO NoAs  Ha

aneKTpuyeckune 3apsabl. MPOBOAHUKN 1N AN3NEKTPUKN

MOCTOSAHHbIN 3NeKTpUYeCcKUii TOK. [eiicCTBUS 3NEeKTPUYECKOro Toka. Cuna Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanps>xeHne.
I =q/t, U=Alg

DNEeKTPMYecKoe ConpoTMBAeHne. Y JeNbHOe 3NEKTPUYECKOE COMPOTUBNEHNE:
R =pl/S

3akoH Oma gns yyacTka anektpuyeckoin uenu: | = U/R

MocnepoBaTenbHOe CoeANHEHME NPOBOLHUKOB:

MapannenbHoe COeAVHeHMe NPOBOAHVKOB PaBHOTO COMPOTUBIEHMS:

CMellaHHble coeUHEHNA npoBOAHUKOB

PaboTa n MOLWHOCTL 3neKTpuyeckoro Toka. A = Ult, P = Ul

3akoH xoynsa - JleHua:

OnblT 3pcTega. MarHWTHOE none NPAMOro MPOBOAHMKA C TOKOM. JIMHUK

MarHUTHON UHAYKLUN

MarHuTHoe nosie MNOCTOAHHOrO MarHuTa. B3aVIMO,EI|eI7ICTBVIe MOCTOAHHbBIX

MarHuToB
[elicTBMe MarHUTHOTO NOMA Ha MPOBOAHUK C TOKOM
OnbiTbl Papages. ABneHUe 3M1eKTPOMArHUTHON MHAYKUUK. MpaBuno JleHua

MpakTnyeckme paboThl

N3mepeHne  3N1eKTPUYECKOrO  COMPOTMB/EHUS  PE3UCTOPa;  MOLLHOCTM
3/1eKTPMNYECKOT0 TOKa; PaboTbl 3NEKTPUYECKOr0 TOKa.

WccnepoBaHne 3aBUCUMMOCTM  CMbl TOKA, BO3HMKAlOLWeEro B MNPOBOAHWKE
(pe3ucTopbl, NamMnoyka), 0T HaNPSHXKEHUS Ha KOHLAaX NPOBOAHMKA; 3aBUCMMOCTM
COMPOTUB/EHNA OT AAUHbI NPOBOAHUKA, MOLLAAMN €r0 NMOMEPEYHOro CeYEHUs 1

YOENBbHOIO CONPOTUB/IEHNA.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

lMpoBepka npaBuia Ana 3/MIEKTPUYECKOT0 HamnpsHXXeHns npu nocrefoBaTe/lbHOM
COeiHEHMN TNPOBOLHWMKOB; MNpasuna A9 CUMbl 3NEKTPUYECKOr0 TOKa npwu
napannenbHOM COeAMHEHUN MPOBOAHUKOB (Pe3nCTOpPbl U 1aMMoyKa)
dusnyeckne ABMEHUA B NPUPOLE: 3/IeKTPUYECKMEe ABNEHUA B aTtmocdepe,
3N1eKTPUYECTBO XMUBbIX OPraHnM3MoB, MarHUTHoe nose 3eMnaun, Aperd noncos,
PO/Ib MarHUTHOIO NONA ANIA XXU3HW Ha 3eMsie, NONMAPHOE CUAHME

TexHU4YecKne yCTpPOWCTBA: 3NeKTPOCKOM, amnepMeTp, BOAbTMETP, PeocTar,
CUYETUMK  3NEKTPUYECKOW  3HEpruu,  3NeKTPOOCBETUTE/bHbIE  MPUOOPSI,
Harpesarte/ibHble anekTponpuéopsl (npumepsl), aneKTpuyeckme
npefoXpaHUTeNn, 3NeKTPOMArHUT, 3MEeKTPOABUraTeNlb  MOCTOAHHOIO  TOKa,
reHepaTop NOCTOSAHHOIO TOKa

ANeKTpOMarHnTHble BOMHbI. LUl Kana aneKTpoMarHUTHbIX BOJH

NyuyeBas mogens ceeta. MpsAmMonMHeitHOe pacnpocTpaHeHne cBeTa

3aKoH oTpaxeHus ceeta. [M10CKoe 3epKano

MpenomneHve ceeTa. 3aKOH NpPeIOM/IEHNS CBeTa

Jwncnepcua ceeta

NunHza. Xog nydeii B nMH3e. DOKYCHOE pacCcTOsHME NMH3bl. ONTUYeckas cuna
nuusbl: D = 1/F

Mna3 kak onTuyeckas cuctema. OnTuyeckune npmoopbl

MpakTnyeckme paboThl

###Par###l13MmepeHne ONTUYECKON Ccunbl co6uMpatolleit NnH3bI, (POKYCHOro
paccTosiHUS cobupatroLein nMH3bl (Mo CBOMNCTBY PaBEHCTBA Pa3MepoB nNpeamMeTa u
n306paxkeHns, Korga npeameT pacnofioXeH B ABOMHOM (DOKyce), Mmokasatens
MpenomMIeHns CTekna.

#H##Par###lIccneqoBaHme CBOWCTBA M300paXXeHMs, MOMYYEHHOro C MOMOLLbIO
cobuparoLein NNH3bI;, U3MEHEeHMA (OKYCHOro pacCTOAHUSA [BYX C/IOXEHHbIX
NNH3; 3aBMCUMOCTMW yrna npefioMAeHUs CBETOBOr0 Jfiyya OT yrfia nafjeHus Ha
rpaHuLe «BO3AyX - CTEKNO»

dusnyeckne asneHua B npupoge: 3atMmeHus ConHua wn JlyHbl, uBeTa Ten,
onTuyeckmne aBneHUs B atmocepe (UBeT Heba, pepakuunsd, pagyra, Mmpax)
TexHn4yecKne yCTPOWCTBA: O0YKM, Mepuckomn, oToannapar, OMNTUYECKME

CBETOBO/bI
KBAHTOBbLIE ABJEHWUA

PagnoaktnBHOCTb. Anbtha-, 6eTa-, ramma-usnyyeHus. Peakuumn anba-u 6eTta-



4.2
4.3
4.4
4.5

4.6

4.7

pacnaga

OnbITel Pe3epdopaa no paccesHUio anba-vyactuy,. NnaHeTapHas mMogesb atoMa
CocTtas aTomMHOro agpa. Msotonsl

Mepuof nonypacnaga aTOMHbIX f4ep

AnepHble peakunn. 3aKOHbI COXPaHEHUA 3apAL0BOro U MacCoBOro Yncesn
du3nyeckne ABNEHUS B TMNPUPOAE: eCTECTBEHHbIN pPafVOaKTUBHbIA  (OH,
KOCMWYECKMe Nyyu, pafuvoakTUBHOe W3NlyyeHue NPUPOAHbLIX MUHEPanos,
JeincTeme pagnoakTUBHBLIX U3TYYEHUIA HA OPraHU3M YenoBeka

TexHMyeckne yCTPONCTBA: CMEKTPOCKON, WHAWBUAYabHbIW LO3MMETP, Kamepa

BunbcoHa, sigepHas aHepreTunka



YYEBHO-METOANYECKOE OBECITEHEHUNE
OBPA3OBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YYEBHbBIE MATEPVAJIbI AN1A YYHEHNKA

METOOANYHECKWE MATEPUWAJIbI ONA YUNTENA

LNPPOBBLIE OBPA3OBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET



