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NOACHUTEJIbHAA 3AMNMUCKA

[Mporpamma no usmke Ha ypoBHE OCHOBHOrO obLiero obpa3oBaHUsA cocTaBrieHa
Ha OCHOBE MOMOXEHUN K TpeboBaHWM K pesynbTaTam OCBOEHUA Ha Yrny6néHHom
YPOBHE OCHOBHOW ObBpasoBaTenbHOM nporpaMmmbl, npeacraeneHHbix B PrOC OO0, a
Takke C y4yétom denepanbHon paboyen nporpammbl BocnuTaHna u  KoHuenuun
npenogaBaHus yyebHoro npeameTa «dPuankar.

CogepxaHue nporpaMmbl MO  U3NKe HanpasBneHo Ha YOOBMEeTBOPEeHue
MOBbILLIEHHbLIX 3aMpPOCOB O0y4aloLWmMxXcs, CTpeMawmxes kK bonee rnybokoMy OCBOEHMIO
PUINYECKNX 3HaAHWUA, M Ha OPMUPOBAHME ECTECTBEHHO-HAYYHOW [PaMOTHOCTU
obyvarowmxca. B nporpamme no usMke y4YUTbIBAKOTCA BO3MOXHOCTM Y4eBHOro
npegMmeta B peanusauun tpebosaHun ®roOC OOO K nnaHUpyembiM JIMYHOCTHBIM WY
MeTanpegMeTHbIM  pe3dynbTaTtaMm 00y4dyeHusi, a TaKkke MexXnpeaMeTHble CBA3U
€CTeCTBEHHO-Hay4HblX Yy4ebHbIX nNpegMeToB Ha YpPOBHE OCHOBHOrO  obuiero
obpasoBaHus.

Mporpamma no pusmke yctaHaBNuBaeT pacnpegerneHme y4ebHoro matepuana no
rogam obydeHna (nNo knaccam), npeanaraeT MNPUMEPHYKD MNOCNeaoBaTeNbHOCTb
N3y4YeHnUs TeM, OCHOBAHHYIO Ha FfOrMKe pas3BUTUS NPEOMETHOro CoAepXaHus N y4yéTte
BO3pacCTHbIX 0COBeHHOCTeN 0byyaoLnXCs.

Mporpamma no usnke paspaboTaHa C LENbIO OKa3aHUS METOANYECKON NMOMOLLM
yunTento B co3gaHmm paboyen nporpaMmmbl No yyebHoMy npegmery.

dusnka aBnNseTCs CUCTEMOOOpPasylLWMM O eCTeCTBEHHOHAYYHbIX YYeOHbIX
npeamMeToB, MOCKOMbKY (hmn3nyeckme 3akoHbl NexaT B OCHOBE MPOLIECCOB U SABMEHWUM,
n3yyaembix XMmuewn, bGuonornen, acTpoHOMMEN U PU3MYECKOW reorpadunen, BHOCUT
BKMNa4 B €CTECTBEHHOHAy4HYl KapTWHy Mupa, npefoctaBnser Haubonee sCHble
obpasubl NPUMEHEHMS1 Hay4yHOro MeToda MO3HaHus, TO ecTb cnocoba nonyyYyeHus
AOCTOBEPHbIX 3HaHUI O MUpE.

OpgHa 13 maBHbIX 3agad ¢u3myeckoro obpasoBaHuMst B CTPyKType obLuero
obpa3oBaHnsa COCTOUMT B (HOPMUPOBAHUN E€CTECTBEHHO-HAYYHOW rPaMOTHOCTU W
NHTEepeca K Hayke y oby4atoLmxcs.

N3yueHne pusnkm Ha yrnybnéHHoOM ypoBHe npeanonaraeT yBepeHHOe BrnageHue
cneaylownuMm  KOMMETEHTHOCTSMW,  XapakTepusyllmMMM  eCTECTBEHHOHAYYHYHO
rPamMOTHOCTb:

Hay4YHO OOBACHATb SBNEHUS;

oLEeHMBaTb U NOHUMaTb OCOBEHHOCTN HAy4YHOro MCCreAoBaHUS;

WHTEpNpeTMpoBaTh AaHHble W WCNOMb30BaTb HayyHble [JoKasaTenbCcTBa AN
nonyYeHnsi BbIBOAOB.

Llenn wu3yyeHns u3MKM Ha YpOBHE OCHOBHOro obuiero obpasoBaHus
onpegeneHbl B KoHuenuuum npenogaBaHna ydebHoro npeameta  «dusmka» B
obpasoBaTenbHbIX opraHmsaumsix Poccunckon depepaumn, peanuaytowmx OCHOBHblE
obweobpasoBatenbHble  Nporpammbl,  YTBEPXAEHHOW  peweHveMm  Konnerum
MuHuctepcTBa npocelleHnsa Poccunckon ®epepauun (npotokon ot 3 aekabps 2019 r.
Ne [1K-4BH).

Llenn nayyeHus pusmkun Ha yrnybnéHHoM ypoBHe:

pasBuMTME WHTEpeca W CTPeEMSIEHUs OO0yYalLMXC K Hay4YHOMY W3Yy4eHUIO
Npuvpoabl, pasBUTUE NX UHTENNEKTYalbHbIX N TBOPYECKUX CMOCOBHOCTEN;



pasBuTME nNpeacTaBneHMn O Hay4yHOM MeTode MO3HaHuA W opmupoBaHue
NccnegoBaTeNbCKOro OTHOLLEHUS K OKPYXXatoLWNM SIBITIEHUSM;

dopMupoBaHMe Hay4dHOro MUPOBO33PEHUSA KaK pesynbTata WU3y4yeHUst OCHOB
CTPOEHUS MaTepun n pyHaamMeHTarnbHbIX 3aKOHOB (OU3NKK;

dopmMmpoBaHMe YMEHUA  MPUMEHATb  (U3MYecKMe 3HaHMA W HayyHble
AoKasaTenbCcTBa A1 O6bACHEHNST OKPYXKaIOLLMX SABIIEHUN;

dopMupoBaHue npeacTaBfieHUn O ponv  (OU3MKK  ONs pasBUTUS  OPYrux
€CTEeCTBEHHbIX HaYK, TEXHUKN N TEXHONOMNN;

pas3BuTUe NpeacTaBfeHnMn O BO3MOXHLIX cdepax byaywen npodeccrmoHanbHom
AEATENbHOCTU, CBA3AHHOW C (OU3NKOW, MOArOTOBKA K AanbHenwemy oby4yeHuto B 3TOM
HanpasBieHuu;

dopmupoBaHne y obydarolmMxcsa YMEHWA MpoBOAUTb  UCCRedoBaHus C
ncnonb3oBaHMeM obopyaoBaHus LieHTpa «Toyka pocTa;

passutue 3KCnepuMeHTarbHbIX yMeHUM npu npoBegeHumn
npakTnyecknx/nabopaTtopHbix paboT ¢ npumMmeHeHMeM obopyaoBaHUS LleHTpa.

dopMUpoBaHME rOTOBHOCTM K AanbHENLLEMY U3YyYeHUIO PU3NKM Ha YyrNyBnéEHHOM
YPOBHE B pamKax COOTBETCTBYHOLUUX Npodunen obyyeHns Ha ypoBHe cpeaHero obuero
obpasoBaHus.

JocTxkeHne aTuX Lenen nporpammbl No pusnke Ha ypoBHE OCHOBHOrO obLiero
obpasoBaHnsa obecneymBaeTcs peLLEHNEM CneayoLWNX 3a4auq:

npuobpeTteHne 3HaHWA O AOUCKPETHOM CTPOEHUW BeLLeCTBa, MEXaHUYeCKuX,
TENMNoBbIX, NEKTPOMarHUTHbIX N KBAHTOBbIX ABMNEHUSX;

npuobpeTeHne ymMeHuUn aHanmsanpoBaTb U OOBACHATL PU3MYeckMe SABMNEeHUs Ha
OCHOBE N3YYeHHbIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

OCBOEHME METOAOB peLUeHUs PacYETHbIX M KayeCTBEHHbIX 3ajad, Tpebyowwmx
CO34aHus U NCNONb30BaHUA PU3NYECKNX MOENEN, BKNOYaa TBOPYECKME U MPAKTUKO-
OpPVEHTUPOBAHHbIE 3aa4u;

pasBuMTME UCCreoBaTeNbCKMX YMEHW: Habnogatb HBAEHUS U U3MepsTb
u3n4eckne BeNUYUHBI, BblABUraTb MNOTE3bl M npeafnaraTb JKCNEepUMeEHTarnbHble
crnocobbl MX NPOBEpKW, MraHMpoBaTb W NPOBOAUTbL OMbITbl, 3KCMEPUMEHTarbHbIE
nccnegoBaHns, aHanM3nMpoBaTh NOSTyYeHHbIE AaHHbIE N AenaTb BbiBOAbI;

OCBOEHME NPUEMOB paboTbl ¢ MHOpMaLMen n3N4ecKoro Coaep>KaHus, BKIoYas
MHOPMaUNIO O COBPEMEHHBIX AOCTMXEHUAX PUIUKKN, NHTepnpeTaums n KpUuTndeckoe
oLeHnBaHne HopMauuu;

3HaKOMCTBO CO cchepamm npodheccnoHanbHON AeATENbHOCTU, CBA3AHHbIMU C
PU3MKON, U COBPEMEHHBLIMU TEXHOMOIMMAMMU, OCHOBAHHBIMU HA  OOCTUMXEHUAX
Jo13MYEeCKon HayKu.

Mporpamma peanu3yeTcss C  UCMONb3OBaHMEM  oOoOpyaoBaHMs  LEHTpa
obpasoBaHua «Touka pocTay.

Mcnonb3oBaHne coBpeMeHHOro obopyaoBaHust LeHTpa «Toyka pocta»
HanpaBfeHO Ha paclMpeHne coaepXaHus yd4ebHoro npeameTra U MNOBbIWEHME
no3HaBaTesfIbHON akTUBHOCTM OBy4YatoLmxcs.

Peanunsauua nporpammbl obecrneunmBaeTcss MatepuarnbHO-TEXHMYECKOW 6a3omn
LeHTpa «Toyka pocTay.



Ha wnayyeHue ¢usmkm (yrnybnéHHbIN YpoOBEHb) Ha YPOBHE OCHOBHOMO obuiero
obpasoBaHus otBoautca 340 vacos: B 7 knacce — 102 yaca (3 yaca B Hegentw), B 8
knacce — 102 yaca (3 yaca B Hegen), B 9 knacce — 136 4yacos (4 yaca B Heernto).



COOEPXXAHUE OBYYEHUA
7 KINACC

Pazpen 1. ®u3uka n e€ posnb B NO3HaAHUU OKpPYXaroLero Mmupa.

dusmka — Hayka O npupopge. fABrneHuss npupodbl (3MEMEHTbl codepXaHus,
BKMOYaOLWME MexXnpeaMeTHble CBA3n). dusnveckne SBIIEHUS:  MexaHu4deckue,
TENnnoBble, ANEKTPUYECKNE, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnyeckne BenuuUuMHbl. PasmepHoCcTb. EauvHMubl  PU3NYECKMX  BEMNUYMH.
N3mepeHne cusnyecknx BennumH. AtanoHbl. Pnsmnyeckne npubopbl. LleHa genenus.
MorpewHocTb n3amepeHun. MNMpasuna 6e3onacHoro Tpyaa npu pabote ¢ nabopaTtopHbIM
obopynoBaHnem. MexayHapogHas cuctema eguHul. NepeBoa BHECUCTEMHBIX €ANHULY
B eanHuubl CU.

Kak dwmsvka n gpyrme ectecTBeHHble Hayku mayyarT npupony. EctecTBeHHo-
Hay4HbIN MeTo[ NO3HaHWA: HabntogeHne, NOCTaHOBKA HAay4YHOro BOMPOCa, BblABMXEHNE
rMnoTes, 3KCMEPMMEHT MO NPOBEPKE rMnotes, obbscHeHMe HabN4aeMoro SABMEHUS.
OnuncaHue ursnyeckmnx ABNEeHNN ¢ MOMOLLLI0 MOAENEN.

HdemoHcmpauyuu.

MexaHunyeckne, TennoBble, 3ANEeKTpU4ecKkne, MarHUTHble, CBETOBble, 3BYKOBbIE
SABNEHnS.

dunsnyeckne npubopbl M npoueaypa nNPSMbIX M3MEPEHUM aHanoroBbiM W
UM poBLIM NPUBGOPOM.

JlabopamopHsbie pabomsbi U onbIMabI.

OnpepgeneHne ueHbl AeneHnsa LwKanbl namepuTtensHoro npmnbopa.

MN3mepeHune paccTositHiA.

M3amepeHune nnowagm n obveéma. Metoa naneTku.

M3mepeHne BpeMeHu.

N3mepeHne obbEMma XnagkoctTu n TBEpAOro Tena.

OnpepgeneHne pasmepoB Manbix Ten. Metoa psigos.

lMpoBeaeHue ncecnegoBaHus NO NPOBEPKE MMNOTE3bl: AanbHOCTbL NOMNETa Wapuka,
NyLEeHHOro ropn3oHTanbHo, TeM 6osbLue, Yem BornbLle BbICOTa nycka.

Paspen 2. lNepBoHa4YanbHble CBeAEHUA O CTPOEHUU BellecTBa.

CTpoeHue BellecTBa: aTOMbl U MOMEKynbl, UMX pa3mMepbl U Maccbl. OnbiThl,
AoKa3biBaloLLNe ANCKPETHOE CTPOEHNE BELLECTBa.

[BmxeHne vactuy BewectBa. CBA3b CKOPOCTU  OBMXKEHUS 4vacTuy, C
TemnepaTypon. bpoyHoBckoe aBwxeHue. [Oudpdysmsa. Bsaumopencrtesme 4yacTtuu
BELeCTBa: NPUTSXKEHNE N OTTalKuBaHue.

ArperaTtHble COCTOSIHUSI BELLeCTBa: CTPOEHME ras3oB, XWOKOCTEW W TBEPAObIX
(kpucTannuyecknx) Ten. BsauMmocBaA3b Mexay CBOMCTBaAMM BELECTB B pasHbIX
arperatHbiX COCTOSIHUSAX W UX aTOMHO-MONEKYNSPHbIM CcTpoeHneM. OcobeHHOoCTH
arperaTHbIX COCTOSIHUI BOAbI.

HAdemoHcmpayuu.

HabniogeHne 6poyHOBCKOIO ABMXEHUS.

HabnogeHvne anddysnn.

HabniogeHne saBnNeHW, OOBACHAKLWMXCA MPUTSHKEHMEM WM OTTankUBaHUEM
YyacTuy, BeLlecTBa.



JlTabopamopHbie pabomabi U onbimabl.

OueHka gnameTpa aToMa METOAOM PSAOB (C UCnonb3oBaHMeM doTorpadoun).

OnbITbl N0 HAONIOAEHNIO TENTIOBOIO PaCLLUMPEHNS ra3oB.

OnbITbl N0 0OHAPYXXEHMIO OENCTBUS CUIT MOSNEKYNAPHOIO NPUTSKEHUS.

Paspen 3. [1BnxeHue un B3ammoaencTeue Ten.

MexaHunyeckoe gBuxkeHue. [lyTb ©n  nepemeweHve. PaBHOMepHoe U
HepaBHOMepHoe [nOBMxKeHne. CBoOOAHOE nagdeHWe Kak npuMep HepaBHOMEPHOrO
asmxeHus Ten. CkopocTb. CpeaHsas CKOPOCTb NPU HEPaBHOMEPHOM OBWXEHUW. Pacyér
NyTU U BPEMEHWN ABUMXKEHUS.

Mpadmkn 3aBMCMMOCTEN BENUYMH, ONUCbIBaOLWMX ABMKeHne. Obwme NnoHATNA 06
OTHOCUTENbHOCTN  ABWXeHUs. CrioxeHue CKOpocTen AOns  Ten,  OBWXKYLUMXCS
napannenbHo.

ABneHne wuHepumn. 3akOH WHepumn. Baaumopencteme Ten Kak NpuUYnHa
N3MEHEHNA CKOpPOCTU [ABMXeHuss Ten. Macca kak Mepa WHEepTHOCTM Tena B
noctynatensHoM ABwxeHun. MNnoTHOCTb BewecTBa. CBSA3b MAOTHOCTU C KOSIMMECTBOM
MOneKyn B eanHuue obbéma Bewectea. Cmecu n cnnasbl. [1oBEpXHOCTHAsA U NMHENHasA
NNOTHOCTb.

Cuna kak xapakTepuctvka B3anmmogencteus Ten. Cuna ynpyroctm u 3akoH [yka.
N3mepeHne cunbl ¢ NMOMOLLBIO AMHAMOMETpa. ABMEHUEe TArOTEHUS U CUNa TSHXKECTMW.
Cuna T1saxkecTm Ha pgpyrmx nnaHeTtax. Bec Tena. HeBecomocTtb. CrnioxeHnue cun,
HanpaBfieHHbIX NO OAHOW npsiMon. PaBHogencTteyowasa cun. Cuna TpeHus. TpeHue
CKONBbXEHNSA U TPEHUE MOKOSA, BA3KOE TpeHne. TpeHne B Npupoae 1 TEXHUKE.

HdemoHcmpauyuu.

HabniogeHne mexaHM4eckoro ABMXKEHUs Tena.

N3mepeHne cKkopoCTu NPAMOSIMHENHOIO ABWKEHUS.

HabnogeHne siBNeHUs nHepLumu.

HabnogeHne nsmeHeHns CKoOpocTu Npu B3anMoaencTBum Ten.

CpaBHeHne macc No B3aMMOAENCTBUIO TEN.

CnoxeHwne cun, HanpaBeHHbIX MO OAHON NPSIMOW.

JlabopamopHsbie pabomsbi U onbIMablI.

OnpegeneHne CKOPOCTU paBHOMEPHOrO ABMXKEHMUS (LLapuKka B XWUOKOCTU, MOAENN
SMNeKTpu4eckoro aBToMobuns u Tak ganee).

OnpepneneHve cpegHen CKOPOCTU CKOMBXEHUSA Bpycka unu wapuka no HaknoHHOM
NSIOCKOCTW.

OnpegeneHne NNOTHOCTM TBEPAOrO Tena.

OnbITbl, 4EMOHCTPUPYIOLWNE 3aBUCUMOCTb pacTsXXeHnsa (gedopmaunn) nNpy>KUHbI
OT NPUOXKEHHOW CUSbI.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb CUSbl TPEHUSI CKOMbXEHUS OT CUnbl
AaBMEHUNS U XapaKTepa ConpuKacaroLLNXCa NOBEPXHOCTEN.

Paspen 4. [laBneHue TBEPAbIX Tes, XXMAKOCTEN U ra3oB.

HaBnexHne. Cuna paeneHuns. Cnocobbl YMEHbLUEHUA U YBENUYEHUSA AaBREHMS.
[aBneHuve rasa. 3aBUCMMOCTb AaBneHus rasa oT obbvéma n Temnepatypsbl. [lepegava
AaBneHus  TBEPAbIMM  Tenamu, XKugkoctamum M rasamu. 3akoH [lackans.
MHeBMaTMYECKME MALUNHBI.



3aBMCUMOCTb OaBfIEHUS XXMUAOKOCTU OT rNyOuHbI NorpyeHus. ['mapoctaTnyeckmni
napagokc. Coobuwatowmecs cocyapl. 'mapaBnuyeckme mexaHuambl. Mcnonb3oBaHue
BbICOKMX OaBNEHNIN B COBPEMEHHbIX TEXHOMNOMMAX. YCTPOMCTBO BOAONPOBOAA.

ATmocoepa 3emnn u  atmoccepHoe pfasneHue. [1puUYKnHbI  CyLLLECTBOBaHUS
BO3aywWwHon obonovkn 3emnun. OnbiT Toppuyennu. WamepeHne aTtmocepHoro
AaBneHus. 3aBMCUMOCTb aTMOC(EPHOro OaBrfieHUss OT BbICOTbl HaL YPOBHEM MOPS.
Mpunbopbl Ana namepeHns atTMocepHOro AaBneHs.

[lenctBMe XUOKOCTM W rasa Ha MOrpyXeHHoe B HUX Teno. BbiTankuBawouias
(apxumepoBa) cuna. 3akoH Apxumea. YcCrnoBue BO3HWKHOBEHMWSI BbITanKuMBaloLLEN
(apxumepoBon) cunbl, noaTekanue. MNnasaHve Ten. BosgyxonnasaHue.

HdemoHcmpayuu.

3aBMCUMOCTb JaBreHWs rasa oT TemnepaTypsbl.

Mepenaya gaBneHNs XXNMOKOCTbIO N Fra30M.

Coobuwatowmecs cocyabl.

Mppasnnyeckuin npecc.

lMposiBneHne aencTensa aTMocgepHOro AaBneHus.

CudoH.

3aBMCUMOCTb BblTalnkmBarLwen cunbl OT 0O6bEMa NOrPY>KEHHOM B XUOKOCTb YacTn
Tena v NNIOTHOCTU XKUOKOCTU.

PaBeHCTBO BbITankueatoLLen cusibl BECY BbITECHEHHOM XUOKOCTW.

YcnoBue nnaBaHus Temn: NnaBaHWE WM MNOrpyXeHue Ten B 3aBUCMMOCTU OT
COOTHOLLUEHUSI NNOTHOCTEN Tena u XXMOKOCTW.

JlTabopamopHsbie pabomsbi U onbimabl.

MccnenosaHme 3aBMCMMOCTM Beca Tena B Boge OT OObEma NOrpyxEHHom B
XMOKOCTb YacTu Tena.

OnpegeneHve BbITanknBarLwen cunbl, AENCTBYIOLWEN Ha TeNo, MOrpy>XEHHoOe B
XWAKOCTb.

[MpoBepka He3aBMCUMOCTWU BblTanKMBaloOLWEN CUMbl, OENCTBYIOLLEN HaA Teno B
XWUOKOCTU, OT Macchbl Tena.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb BbITanknusawLen Cunbl, 4ENCTBYIOLLEN
Ha Teno B XWOKOCTWU, OT 06BbEMA NOrpyKEHHON B XKMAKOCTb YacTu Tenia u OT NSIOTHOCTH
XWOKOCTW.

KoHCTpynpoBaHue apeomeTpa UM KOHCTPYyMpOBaHWE NOLKM U onpeneneHve eé
rpy3onoabEMHOCTH.

Paspen 5. Pabota u MOWHOCTL. QHeprus.

MexaHnyeckas paboTta onsi cun, HanpasfeHHbIX BAOMb JIMHUM NEPEMELLEHMS.
MoLuHOCTb.

[MpocTble MexaHM3Mbl: pbiyar, BOpOT, 650K, nonucnacT, HakNoHHas MMOCKOCTb,
HOXHWYHBIN MexaHu3M. MomeHT cunbl. PaBHoBecue pblvara. [1paBunio MOMEHTOB.
MpumeHeHne npaBuna paBHOBECUS pbldara K 6rnoky. «30510TOe npaBuio» MEXaHWUKW.
KM npoctbix MexaHu3amoB. [1lpoCcTble MexaHu3mbl B ObITy, TEXHWUKE, >KMBbIX
OpraHu3max.

MexaHuyeckaas  aHeprnsa. KuHeTudeckas M noTeHUWanbHas  3Heprus.
lMpeBpalleHne ogHOro BMaa MexXaHUYeCcKOW 3HepruM B Apyron. 3akoH COXpaHeHUsa n
npeBpaLLeHnst 3HEPTUN B MEXAHUKE.

HAdemoHcmpayuu.



Mpumepbl NPOCTbIX MEXAHNU3MOB.

JlabopamopHsbie pabomsbi u onbIMabl.

VccnepnosaHue ycrnoBuin paBHOBECUS pblvara.

NamepeHnune Kl HakrmoOHHOW MioCKOCTMU.

M3y4eHne npasuna pblyara ang nogsmxXHOro 1 HENOABMXKHOIO 6110KOB.

Onpepgenexne KI[ noaBuMXHOro n HenoaBMXHOro 6roka.

OnpepenexHve paboTbl CWmbl YNpPyroctv npu MNOAbLEME rPy30B MpU MOMOLLU
NnoaBMXXHOro 6roka.

M3yyeHne 3akoHa COXpaHEHUS MeXaHNUYECKOWN SHEPTUN.

8 KITACC

Pa3pen 6. TennoBble AsBNeHUS.

OCHOBHbIE MOMNOXEHUS MOMEKYNAPHO-KNHETUYECKON TEOPUM CTPOEHMUS BeLLleCTBa.
Macca wn pasmepbl atomMoB M Monekyn. OnbiTbl, NoATBepXAalwlne OCHOBHbIE
NOSIOXXEHNSA MOSMEKYIIAPHO-KMHETUYECKON TEOPUN.

Mogenn TBEpLOro, >KMAKOrO W raszoobpasHOro COCTOSHMW  BellecTBa.
Kpuctannuyeckne un amopHble Tena. [padeH — HOBbIM MaTepuan Ansi HOBbIX
TEXHOSOornn. TexXHONorMm nosny4eHnsa UCKYCCTBEHHbIX anmasoB. OObsCHEeHNe CBOUCTB
rasoB, XUAOKOCTEN U TBEPAbIX T€N Ha OCHOBE MOJSIOXXEHUN MOSIEKYSISIPHO-KMHETUYECKON
Teopun. NlOBEPXHOCTHOE HaTSKEHWE, CMauYnBaHUe, KanunnsapHble sBneHus. Tennosoe
paclumpeHue n cxatme. 3aBMCUMOCTb aBrieHus rada ot o6bEéma, TemnepaTypbl.

Temnepatypa. CBa3b TemnepaTypbl CO CpedHen KUHETUYECKOW SHepruen
TENMNOBOro ABMXEHUS YacTul,. TemnepaTypHble LKarbl.

BHyTpeHHss 3Heprus. Cnocobsbl N3MEHEeHMns BHYTPEHHEN 3HEepruu:
Tennonepegava v coeepueHne paboTbl. Bugbl Tennonepegayn: TensionpoBOAHOCTb,
KOHBEKUMSA, nanydyeHme. Buabl Tennonepenayn B npupoge n texHuke. HeobpatumocTb
TENnoBbIX NPOLECCOB.

KonnyectBo Tennotbl. YaenbHas TennoémMKOoCTb BellecTBa. TennoobmeH u
TennoBoe paBHoBecKue. 3akoH HbtoToHa-PuxmaHa. YpaBHeHue TennoBoro 6anaHca.

MnaBneHne n oTBepAeBaHME KpUCTaNNMYEecKMX BeLLecTB. YaenbHad TenmnoTta
nnaesneHus. [lapoobpasoBaHve u KoHaeHcauus. Wcnapenue. Kunenue. YpaenbHas
TennoTta napoobpasoBaHus. 3aBMCUMOCTb TemnepaTypbl KMNEHUS OT aTMOCHEPHOro
AaBreHns. HacblWweHHbIN 1 HeHacbILWeHHbIN nap. BnaxHocTb Bo3ayxa.

OHeprna Tonnuea. YaenbHas Tensiota CropaHus.

MpuHuunbl paboTtbl TennoBbix aBuratenen. KI14 Tennosoro agsuraTens.
Tennosble ABuraTenn n 3alimTa oKpyxarLlen cpeapl. Tennosble NOTEPU B TENNOCETSX.

3aKOH COXpaHEeHUst U MpPeBPALLUEHUSI SHEPrMM B MEXaHUYEeCKUX W TenmoBbIX
npoueccax.

HdemoHcmpauyuu.

HabnogeHne 6poyHOBCKOro ABUMXXEHUS.

HabnioaeHne gudpdysuun.

HabnogeHne siBNeHnin NoOBEPXHOCTHOIO HATSXKEHNS, CMaYMBaHUS U KanunmnsipHbIX
SABIMEHUN.

HabniogeHne TennoBoro paclmpenuns Ten.



M3meHeHne paBneHus rasa npu u3amMeHeHun ob6bEma W HarpeBaHun unm
oxsiaxaeHuu.

[MpaBuna namepeHus Temnepartypbl.

Buabl Tennonepenayun.

OxnaxgeHue npu coBepLUEHNN paboThbl.

HarpeBaHue npu coBeplieHnn paboTbl BHELLHMMW CUNAMW.

CpaBHeHue TENNOEMKOCTEN PasnNUYHbIX BELLECTB.

HabnogeHue kuneHus.

HabniogeHne noctostHCTBa TeMnepaTtypbl Npu NaBfeHnN.

Mogenu TennoBbIX ABUraTenen.

JlabopamopHsbie pabomsbi u onbiMmabl.

OnbITbl N0 06HAPYXXEHMIO OENCTBUS CUIT MOSNEKYNAPHOIO NPUTSKEHUS.

OnbITbl NO BbIpaLLMBaHUIO KPUCTANOB NOBAapPEHHOW CONMY UK caxapa.

M3mepeHne TemnepaTtypbl Mpyv NOMOLUM KMAKOCTHOMO TepMoMeTpa M AaTyuka
TemnepaTypbl.

OnbITbl NO HAGMNAEHMIO TEMSIOBOrO pacLUMPEHUsT Ta3oB, XUOKOCTEN U TBEPAbIX
Ten.

OnpepeneHve gaerneHus Bo3gyxa B 6annoHe wnpuvua.

WccnenosaHve 3aBMCUMOCTU AaBreHnsa Bo3gyxa oT ero o6béma u Temnepartypbl.

MpoBepka rMNOTE3bl JIMHEMHOW 3aBUCUMOCTU [OfWHbI CTONGUKa XMOKOCTUM B
TepmMoMeTpudeckon Tpybke oT Temnepartypsbl.

HabniogeHne un3MeHeHUst BHYTpPEHHEW 9HeprMm Tena B peasynbTrarte
Tennonepeaayn n paboTbl BHELLIHMX CUST.

MccnenoBsaHme siBNeHUs TeNNOoOMEHa Mpyv CMELUMBAHUN XOSTOAHOW U ropsiyemn
BOAbI.

OnpegeneHne konuyecTBa TEMNNOTbI, MOSTlYY4EHHOrO BOAOW Mpu TennoobmeHe C
HarpeTbliM MeTanIM4yeckum LUNnHAPOM.

OnpegeneHne MOLWHOCTM TENSOBLIX NOTEPL (3aKOoH HbloToHa-Puxmana).

OnpegeneHne yaenbHoOM TENNTOEMKOCTU BELLECTBA.

VccnegosaHue npouecca ncnapeHus.

OnpegeneHne OTHOCUTENBHOW BNaXXHOCTU BO3ayXxa.

OnpegeneHne yoenbHOM TENNOTLI NIABMEHNS Nbaa.

Paspgen 7. dneKkTpu4yeckne n MarHUTHble SIBNIeHUSA.

onektpusauma Ten. [lBa popa anekTpuyeckux 3apsgoB. BaaumopenicTteue
3apsbKeHHbIX Ten. 3akoH KynoHa.

Onektpnyeckoe none. HanpsKEHHOCTb anekTpuyeckoro nons.  [NpuHumn
Cynepno3numm aNeKTpuyYeckux nomnen (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn anekTpuyeckux 3apsgoB. ONEMEHTapHbIN  ANEeKTPUYEecKUn  3apsg.
CtpoeHune atoma. NMpOBOAHUKN, ONINEKTPUKN N MONYNPOBOAHUKA. 3aKOH COXpaHEeHUs
3NeKTpuyeckoro 3apsaa.

ONEeKTPUYECKMn TOK. YCrOBUS CyLLECTBOBAHUA 3NEKTPUYECcKoro Toka. ICTouHunkn
NMOCTOSIHHOrO ToKa. [lenCcTBUA 9OneKkTpuyeckoro Toka (TennoBoe, XMMWUYECKoe,
MarHuTHOE). QNEKTPUYECKNIA TOK B MeTannax, XnaKkocTsix n rasax.

AnekTpuyeckas uenb. Cuna Toka. AnekTpudeckoe HanpsxeHue. AMnepmeTp u
BOSIbTMETP B LUEnu MOCTOsiHHOro Toka. ConpoTvBneHve npoBOAHUKA. YAenbHoe
conpotmeneHne BewectBa. 3akoH Oma gna ydactka uenu. lNocnepoBaTernbHoe U



napannenbHoe coegmHeHne npoBoaHukoB. 3C B Lenn nocTossHHOro Toka. 3akoH Oma
ana nonHon uenu. [lNNpaBuna Kunpxroga. Pacyér npocTbIX INeKTpu4ecknx uenemn.
HenuHenHble aneMeHTbI.

Pabota ©  MOWHOCTL  anekTpuyeckoro Toka. 3akoH  [xoyns-JleHua.
OneKkTpuyeckme uenu u noTpedutenn anekTpuyeckon aHeprum B ObITy. KopoTkoe
3aMblkaHue.

MocTosaHHbIE MarHuTbl. B3aumogencTBMe MOCTOSIHHbIX MarHutoB. MarHuTtHoe
none. MaruutHoe none 3emnu 1 ero 3HayeHue ans xusHu Ha 3emne. OnbIT OpcTeaa.
MarHuTHoe none anekTpuyeckoro Toka. OnbIT AMnepa. [NNpMMeHeHne anekTpoMarHMToB
B TexHuke. [encTBMEe MarHMTHOro nons Ha npoBOAHWMK C TokoM. Cuna Amnepa u
onpegeneHve  eé€  HanpaBneHus.  OnekTpogsuratenls  MOCTOSAHHOrO  ToKa.
Mcnonb3oBaHue anekTpoaBuraTenen B TEXHUYECKUX YCTPOUCTBAX N Ha TpaHchnopTe.

OnbiTel Papagesn. fBneHve anekTpomarHuTHouM uHaykumn. [pasuno JleHua.
OnekTporeHepatop. Cnocobbl NONyYeHUs SNEKTPUYECKON JHEpPrnn. INeKTpoCcTaHuum
Ha BO30OHOBNSAEMbIX WMCTOYHMKAX 3SHEPrMu. JKOmormyeckme npobnembl IHEPreTuKU.
TonnueBHbIE 3NEMEHTbLI 1 ANEKTPOMOOUNN.

HdemoHncmpauyuu.

OnekTpusaums Ten.

[1Ba poaa anekTpnyeckmx 3apsagoB U B3aMMogencTBue 3apskKeHHbIX Ten.

YCTPOMNCTBO N LENCTBUE INeKTpoCcKona.

QneKTpocTaTnyeckas NHOAyKUUS.

3aKOH COXpaHeHMUs ANEKTPUYECKUX 3apsaoB.

MogenupoBaHne CUNOBLIX NIMHWUIA 3NEKTPUYECKOro MOMs C NOMOLWb0 ByMakHbIX
CYNTaHOB.

[MpOBOAHMKN N OUSNEKTPUKNA.

MCTOYHMKM NOCTOAHHOIO TOKa.

[encTBMS 3NEKTPUYECKOro TOKa.

ONEKTPUYECKUIN TOK B XXUAKOCTMW.

[(a3oBbIN paspsa.

M3mepeHne cunbl Toka amnepmeTpomMm.

M3mepeHne anekTpn4eckoro HanpsXKeHnst BONbTMETPOM.

PeocTtaTt n marasnH conpoTuBreHUI.

B3anmopgencrTeme NOCTOAHHbIX MarHUTOB.

MogenupoBaHne HEBO3MOXHOCTW pa3aerieHnsi NoSCoB MarHuTa.

MogenupoBaHne MarHUTHbIX MNOfen NOCTOSIHHbIX MarHUTOB.

OnbIT OpcTena.

MarHuTHoe nosne Toka. ANeKTpoMarHuT.

[lencTBre MarHUTHOro Nosisi Ha NPOBOAHMK C TOKOM.

OnekTpoaBuraTenb NOCTOAHHOIO ToKa.

OnbiTbl ®apages.

OneKTporeHepaTop NOCTOAHHOIO TOKa.

JlTabopamopHbie pabomabi U onbImabl.

OnbITbl N0 HABMAEHMIO ANeKTPU3aUnn Ten NPy CONPUKOCHOBEHUN U NHOYKUNEN.

MccnepoBaHve O4eNCTBUSA 9NEKTPUYECKOTO NOMS Ha NPOBOSHUKA N ONINEKTPUKN.

C6opka 1 ncnblTaHMe 3NeKTPUYECKON Lienn NOCTOSTHHOIO TOKa.



VccnepoBaHve 3aBMCMMOCTM CUMbl TOKa, MpPOTEKalLWero yepes pesuctop, oT
HanNpPs>KeHUs1 Ha pe3ncTope 1 CONPOTUBIIEHUS pe3nucTopa.

OnbITbl, AEMOHCTpPUpYOLME 3aBUCMMOCTb JNIEKTPUYECKOro  COMPOTUBIEHMS
NPOBOAHMKA OT ero ANNHbI, NoLwwaan nonepeyHoro cevyeHns n matepuana.

OnpepneneHve yaensbHOro ConpoTMBIIEHNS NPOBOAHMKA.

MpoBepka npaBmna CroXeHUss HaNpPsPKEHUI Npu nocnegoBaTeNbHOM COeaANHEHUN
ABYX Pe3NCTOpPOB.

lMpoBepka Npasuna ang cunbl Toka Npu napansieribHoM CoOeaUHEHUN PE3NCTOPOB.

Onpegenexne 34C 1 BHyTPEHHEro CONPOTUBIIEHMSI CTOYHMKA TOKA.

MpoBepka npasun Kupxroda.

MpoBepka BbINONHEHNA 3akoHa Oma Ans NonHOM uenw.

M3yyeHne BOMbTaMMEpHbIX XapakKTEPUCTUK HENWHENHbIX 3MNeMEeHTOB (namnbl
HakanMBaHus Unn NoslynpoBOAHUKOBOro AMoaa).

OnpepgeneHne paboTbl 9NEKTPUYECKOro Toka, nayLiero Yyepes pesuncrtop.

OnpepgeneHne MOLWHOCTN 3NEKTPUYECKOrO TOKA, BblAENSeMOn Ha pe3ncTope.

Onpepenenne K[ HarpesaTtens.

MccnepoBaHme MarHMTHOMO B3aMMoOencTBUA MOCTOSIHHBIX MarHUTOB.

M3yyeHne MarHMTHOro nonsi MOCTOSIHHbIX MarHUToB Npu ux o6beanHeHun u
pasgeneHuu.

MccnepoBaHue OeCTBUS 9NEKTPUYECKOTO TOKA HA MarHUTHYHO CTPErKY.

OnbITbl, OEMOHCTPUPYIOLLME 3aBUCUMOCTb CWMbl B3aMMOAEWCTBUS KaTyLUKM C
TOKOM W MarHuTa OT CUMbl U HaNpaBfieHMs TOKa B KaTyLUKe M OT Hanuyus (OTCyTCTBUSA)
cepAaeYHuKa B KaTyLUKe.

M3yyeHne 0encTBMA MarHUTHOMO NOMSA Ha NPOBOAHWUK C TOKOM.

KoHcTpynpoBaHue n nsyveHme paboTbl anekTpoaBuraTens.

M3mepeHune KM anektpoasuratensHOM yCTaHOBKM.

OnbITbl MO MCCNeQOBaHNIO ABMIEHUS ANEKTPOMarHMTHOU UHOYKLMK : UCCnefoBaHne
N3MEHEHUIN 3HAYEeHUSA N HanpaBeHNs NHOYKLUNOHHOTO TOKa.

9 KINACC

Pasgen 8. MexaHnyeckune siBrneHus.

MexaHnyeckoe gBwkeHue. MatepmanbHaa Touyka. Cnocobbl  onucaHus
MEXaHU4YEeCKOro ABWXKEHUA: TabnunuyHbln, rpaduyeckun, aHanutuyeckun. Cucrtema
oTcyéTta. OTHOCUTENBHOCTb MEXaHMYECKOrO ABMXKEHUSI.

BekTopHble Benun4ymHbl, onepauum C BeKTopamu, npoekumn BekTopa. Pagwuyc-
BEKTOp MaTepuanbHOM TOYKM, TMepeMelleHMe Ha nnockoctn. PaeHomepHoe
npsiMoNIMHENHOe ABwXeHune. HepaBHOMepHOe npsiMonnHenHoe apwxkeHne. CpeaHsasa u
MrHOBEHHasi CKOPOCTb Tena npu HepaBHOMEPHOM ABWXEHUM.

YckopeHne.  PaBHOYCKOpEHHOe  MNPAMOSIMHENHOE  OBWXEeHue.  YCKopeHue
csobogHoro nageHua. OnbiThl Manunes.

padhmyeckass uHTepnpeTauns YCKOPEHUHA, CKOPOCTU, MPOWAEHHOro nytm W
nepemMeLLeHns ans NPMONIMHENHOIO ABMKEHUS.

[BmxeHne Tena, GpOLLEHHOro NOA YrioM K FOPU3OHTY.



[BWXeHne no OKPY>XHOCTU. JIMHEeMHas CKOpOCTb, YrroBad CKOPOCTb, nepuon u
yacToTa obpalleHuss nNpu paBHOMEPHOM [AOBWXKEHUU MO OKPYXHOCTU. CKOpOCTb U
yCKOpEeHMe npu ABMKEHUN NO OKPYXKHOCTMU.

BekTop cunbl. PaBHogencTeytowas cuna.

MepBbIM 3akoH HbloTOHa. BTopow 3akoH HbioTOHA. TpeTun 3akoH HbHOTOHA.
MpuHUKMN cynepnosuumm cun.

Cuna ynpyroctn. 3akoH ['yka. Cuna TpeHus: cuna TpPeHUst CKOSMbXeHus, cuna
TPeHUs Nnokos, apyrue Buabl TpeHus. KoappuumeHT TpeHus.

[BWXeHWe Ten no OKPY>KHOCTU NoL AeACTBUEM HECKONbKUX CU.

3akoH bepHynnn 1 nogbEMHaa cuna Kpbina. CoBpeMeHHble neTaTesibHble
annaparbl, cyga Ha NOABOAHBLIX KPbIfbAX, aHTUMKPbINIO HA CKOPOCTHbIX aBTOMOOMNSAX.
[1BWXeHne noesga Ha MarHUTHOW NOAYLLKE.

Cuna TsKecTM W 3aKOH BCEMUPHOrO TAroTeHus. [BuMXeHue Ten BOKPYr
rpaBUTaLMOHHOrO LeHTpa (B ToM Yncne nnaHet Bokpyr ConHua). MNepBas kocmuyeckas
CKOpPOCTb. HeBECOMOCTb 1 Neperpysku.

PaBHoBecne wmaTepuanbHoM Touyku. ABcConTHO TBEpOoe Teno. PaBHoBecue
TBEPLOro Tena C 3aKpensiEHHON ocbto BpalleHns. MoMeHT cunbl. LIeHTp TsxkecTw.

Mmnynec Tena. M3meHeHne umnynbca. iMnynsc cunbl. Ynpyroe v Heynpyroe
B3anmMogencteme. 3akOHbl M3MEHEHUs W CcoXpaHeHua umnynbca. PeakTuBHoe
ABUXeEHNe.

MexaHun4yeckass pabota U MoOWHOCTb. PaboTa cun TskecTw, ynpyroctu, TPEHUS.
CeBsasb oHeprm u  pabotbl. [loTeHumanbHas aHeprua Tena, MOAHATOrO Hapg
NMOBEPXHOCTbIO 3eMnn. [loTeHuManbHasa 3Heprus cxaton npyxuHbl. KnHeTudeckas
9Heprus. Teopema O KMHETUYECKOM SHeprun. 3aKOH W3MEHEHUS U COXpPaHEeHUs
MeXaHN4YECKOM SHEPTUM.

HdemoHcmpauyuu.

HabniogeHne MexaHU4Yeckoro ABWXKEHUS Tera OTHOCUTENbHO pasHbiX Tes
OTCYéETa.

CpaBHeHuWe nyTen n TpaekTopuin BMKEHNSA OOQHOMO 1 TOrO Xe Tefnla OTHOCUTENbHO
pasHbIX Ten OTCYETa.

M3mepeHne CKopoCTU N YCKOPEHNSA NPAMOSIMHENHOMO OBUMXEHNS.

VMccnenosaHve Npu3HaKkoB paBHOYCKOPEHHOIO ABVKEHUS.

HabnogeHne aBvXeHNSa Tena no OKPY>XHOCTMW.

HabniogeHne MexaHM4YecKnx SBMIEHUW, MNPOUCXOOALMX B CUCTEME OTCYETaA
«Tenexka» npu eé€ paBHOMEPHOM W YCKOPEHHOM ABMXEHUN OTHOCUTENBbHO KabuHeTa
PU3MKMN.

HabniogeHne paBHoBecusi Ten, CBOOOAHOro nageHusi, konebaHus MadTHMKa B
NMHepLUManbHbIX CUCTEMAX Kak NoaTBEPXKAEHNE NPUHLMNA OTHOCUTESTbHOCTN.

3aBMCUMOCTb YCKOPEHNSA Tefla OT ero Macchbl 1 ENCTBYHOLEN HA HErO CUIbI.

HabnogeHne paBeHCTBa cvn Npy B3auUMOAENCTBUM Ter.

M3meHeHue Beca Tena npu yCKOPEHHOM OBUXEHUN.

MNepepaya umnynsca npu B3aMmMoaencTeBun Ten.

MpeobpasoBaHnsa aHeprum Npu B3aMmMoaencTenmn Ten.

CoxpaHeHne nmnynbca npu abcontoTHO HEYNPYroM B3aMMoaeNCTBUN.

CoxpaHeHne nmnynsca rnpv ynpyrom B3anMoaencTBum.

HabnogeHne peakTMBHOIO ABUXEHNUS.



CoxpaHeHune aHeprum npn cBo60AHOM NageHuu.

CoxpaHeHune aHeprum nNpu OBWXEHUN Tena noa AencTBueM NpyXmnHbl.

JlabopamopHsbie pabomsbi u onbiMmabl.

KoHCTpympoBaHue TpakTa aAnsa pasroHa v ganbHenLWero paBHOMEPHOro ABMXEHNS
LapuKa UNn TENEXKN.

OnpepeneHne cpeaHen CKOPOCTU CKOMbXEHUS BpycKa Unv OBUKEHUSA wapuka no
HaKNOHHOM MIOCKOCTN.

OnpepeneHne ycKopeHusa Tena npu paBHOYCKOPEHHOM LBMXEHUN MO HAKIOHHOW
NMOCKOCTW.

VccnenosaHve 3aBUCMMOCTU MYTU OT BPEMEHU NPU PaBHOYCKOPEHHOM [BUXEHUN
6e3 Ha4yanbHON CKOPOCTH.

lMpoBepka rvnoTesbl: ecnu Mnpu pPaBHOYCKOPEHHOM ABWXEHUN 6e3 HayvanbHOW
CKOPOCTW NYTK OTHOCATCS KakK psg HEYETHBIX YMCES, TO BPEMEHA O4MHAKOBLI.

WccnepnosaHve aBmkeHUs Tena, 6poLleHHOro nog yriioM K rOpu3oHTy.

MccnenosaHve 3aBUCUMOCTM CUITbl TPEHUS CKOJSTBXEHUSI OT CUIbl HOPMasnbHOro
AaBneHus.

OnpegeneHne ko3adPULMEHTA TPEHUS CKONBXEHNS.

OnpepeneHne XECTKOCTU NPY>KMHbI.

WccnenosaHve 3aBUCUMOCTM CUSTbl YMPYTrOCTU, BO3HUKAOLWENA B MPYXuHE, OT
cTeneHn gedopMauunm NpyxmnHbl.

OnpegeneHne paboTbl CUMbl TPEHUST NPU PaABHOMEPHOM ABWXEHUM Tena no
rOPU3OHTaNbHOM MOBEPXHOCTMU.

OnpepeneHne paboTbl cunbl YyNpyroctn npu nogbeme rpy3a C UCMosb30BaHUEM
HEenoaBWXHOrO 1 NOABUXKHOIO 610OKOB.

Paszpgen 9. MexaHu4yeckue KonebaHus U BOJHbI.

KonebatenoHoe paBmxeHne. OCHOBHbIE XapaKTepUCTUKM KonebaHuin: nepuoa,
yactota, amnnutyga. [apmoHuyeckme konebaHusa. 3aTtyxawwme  kKonebaHus.
BbIHYy>XOaeHHble konebaHnsa. Pe3oHaHc.

MaTematnyeckum w” MPYXWUHHbIM  MasTHUKW. [lpeBpalleHne aHeprun npwu
KonebaTtenbHOM ABUMXEHUN.

MexaHnyeckne BonHbl. [lpogonbHble WM nonepedHble  BosHbl.  CBOKWCTBA
MEeXaHU4YeCKUX BOSH: WHTepdepeHuna n gudpakums. [nuHa BOMHbI U CKOPOCTb eé
pacnpocTpaHeHns. MexaHnyeckne BOMHbI B TBEPAOM Tere, CEMCMUYECKNE BOSTHDI.

3ByK. PacnpocTtpaHeHne n oTpaxeHue 3Byka. [[pPOMKOCTb 3ByKa M BbiCOTa TOHA.
PesoHaHC B akycTtuke. VIH(pas3Byk u ynbTpasByKk. Wcnonb3oBaHuWe ynbTpasByka B
COBPEMEHHbIX TEXHOSIOTUSIX.

HdemoHcmpauyuu.

HabntoageHne konedbaHui Ten nog 4eNCTBUEM CUMbl TSXXECTU U CUMbl YIPYTroCTW.

HabnogeHne konebaHui rpysa Ha HATU U Ha NPY>XUHE.

HabnogeHne BbiHYXAEHHbIX konebaHui 1 pe3oHaHca.

PacnpocTtpaHeHue npoaosibHbIX U NornepeYHbIX BOMH (Ha Moaenu).

HabnogeHne nHtepdepeHumm n audpakumm BosH Ha NOBEPXHOCTU BOAbI.

HabniogeHne 3aBUCMMOCTHM BbICOTbI 3BYyKa OT 4acTOThI.

AKyCTUYECKMIA pe30oHaHC.

JlabopamopHsbie pabomsbi u onbIMabl.

OnpepeneHne 4yacToTbl 1 Nepuoga konebaHnm mateMaTM4yeCcKoro MasiTHuKa.



OnpepneneHve YacToTbl 1 Nepuoaa korebaHumn NPY>XMHHOro MasiTHUKA.

MccnepoBaHme 3aBUCMMOCTM Nepuoaa konebaHum rpysa Ha HUTU OT OSINHbI HATMW.

MccnepoBaHne 3aBMCMMOCTM nepuoga KonebaHwin npyXMHHOro MasiTHUKa OT
Maccebl rpysa.

lMpoBepka He3aBMCMMOCTU nepuoa konebaHuin rpysa, NOABELLEHHOTO K NeHTe, OT
Macchbl rpysa.

OnbITbl, AEMOHCTPUPYIOLLNE 3aBMCUMOCTb Mepuoda KonebGaHum NpPYKUHHOrO
MasiTHUKa OT Macchbl rpy3a 1 XXECTKOCTU NPY>KMHbI.

M3mepeHne yckopeHns cBob60gHOro nageHus.

Paspen 10. dnekTpomMarHMTHOE NOJie U NIEKTPOMarHUTHbIE BOJIHbI.

ONeKTpoMarHnuTHoe none. OrieKTPOMarHUTHbIE BOJTHbI. Csownctea
9NeKTpoMarHUTHbIX  BOnH. Lkana anekTpoMarHUTHbIX BOMH. KMcnonb3oBaHue
9NEeKTPOMarHUTHbIX BOSTH N5 COTOBOM CBA3N. Pagnonokauus. Kocmnyeckas cBA3b.

QnekTpoMmarHuTHasa npupoga ceeta. CkopocTb cBeTa. BonHoBble cBOUCTBa cBeTa:
NHTepdepeHUnsa n oudpakums.

HdemoHncmpauyuu.

CBoKcTBa 3NEKTPOMAarHUTHbIX BOJTH.

WHTepdepeHums 1 andpakumns ceeTta.

JlabopamopHbie pabomsbi u onbIMabl.

M3y4yeHne CBOMCTB 3MEKTPOMArHMTHbLIX BOSH C MOMOLLbIO MOBUNbHOro TenedoHa.

MpoBeneHne onbITOB NO HAabNAEHUIO NHTEPEPEHLMM N AndpaKLmm CBETA.

Paspen 11. CBeToBbIe AABMEHUS.

JlydeBags Mopgenb cBeTa W reomeTpuyeckass onTuka. WCTOYHMKM cBeTa.
MpamonnHenHoe pacnpocTpaHeHne ceeTa. 3atmennss ConHua u JlyHbl. OTpaxeHue
ceeTa. [lnockoe 3epkano. 3akoH oTpaxeHua cBeTa. [locTpoeHue wu3obpaxeHun,
COOPMUPOBAHHbLIX 3€PKasrioMm.

Mpenomnenue ceeta. 3akoH npenomneHna cseTa. [lonHoe oTpaxeHue cBeTa.
Ncnonb3oBaHWe MNOMHOMO OTPaXeHUs B OMNTMYECKUX CBETOBOAAX, OMTOBOSIOKOHHAs
CBSA3b.

JInHza, xog ny4ven B nuH3e. Popmyna TOHKOW NNH3bI. [ToCcTpoeHne n3obpaxeHun,
COOPMUPOBAHHbLIX TOHKOW NUH30M. OnTuyeckas cuctema potoannapata, MUKpoOcKona
n Teneckona. nas, kak onTuyeckasa cuctema. bnnM3opykocTb N 0anbHO30PKOCTb.

PasnoxeHune 6enoro ceeta B cnektp. OnbITbl HetoTOHa. CnoxeHne cnekTpanbHbIX
useToB. [lucnepcus ceeta.

HAdemoHcmpayuu.

[MpamonnHenHoe pacnpocTpaHeHue ceeTa.

OTpaxeHue cBeTa.

MonyyeHune n3obpaxxeHui B NIOCKOM 3epKane.

MpenomneHue ceeTa.

OnTu4yecknin CBETOBOA.

Xop nyyen B cobupatoLlen nuH3e.

Xopn nyyen B paccemsaroLLen fiMH3e.

MonyyeHne nsobpaxxeHnin C NOMOLLIbIO NINH3.

MpuHUUN gencTeusa oToannapaTa, MMKpOCKoNa 1 Teneckona.

Mogens rnasa.

PasnoxeHune 6enoro ceeTta B CNeKTp.



MonyyeHune 6enoro ceeTa Npu CHOXeHUM CBETa pa3sHbIX LBETOB.

JlabopamopHsbie pabomsbi u onbIMabl.

VccnegosaHue 3aBUCUMOCTU Yrina OTpaXeHUsi CBETOBOIO Jlyda OT yrra nageHus.

M3y4eHne cBOMNCTB N306pakeHnsa B NIOCKOM 3epkKarne.

MccnenosaHme 3aBUCUMMOCTM yrnia MpenomMsieHns oT yrna nageHust CBETOBOro
fly4a Ha rpaHuLe «BO34yX—CTEKOo».

Mony4eHne n3obpaxeHuni ¢ NOMOLLBLIO cobupatoLwen fMH3bI.

OnpegeneHne poKyCcHOro paccTostHUS 1 ONTUYECKOW CUMbl COBMpatoLLLEN FTINH3bI.

OnbITbl NO pa3snoxeHuto 6enoro ceeTa B CNEKTP.

OnbITbl NO BOCNPUATMIO LiBETA NPeaMETOB Npu MX HabngeHun Yyepes LBETOBbIE
ounNbTPLI.

Pa3pen 12. KBaHTOBbIEe SiBNEeHUS.

OnbiTel Pe3epdopaoa v nnaHetapHas mogenb atoma. Mopenb atoma bopa.
NcnyckaHne n nornoweHne ceeta atoMoM. KeaHThbl. JInHenyaTtble CNeKTpbI.

PagnoaktneHocTb. Anbda-, 6eta- un ramma-usnyyvyeHusi. CTpoeHMe aTOMHOro
agpa. HyknoHHass mogens atomMHoro sgpa. M3oTtonel. PagnoakTnBHble npeBpalleHus.
Mepuopg nonypacnaga atoMHbIX gaep. [lencteme pagnoakTUBHbIX U3NYYEHUA HA XUBbIE
opraHu3mbl. 3alimMTa OT pagmMoaKkTUBHOIO U3yYEeHNS.

AnepHble peakumn. 3aKOHbl COXpaHEeHUs 3apsgoBOro M MaccoBOrO  Yucern.
OHeprus cBA3n atoMHbIX aaep. CBA3b Macchl U aHeprun. Peakumn cuHTesa u genexHus
agep. VictoyHukn aHeprum ConHua v 3BE34. SAaoepHasa aHepreTuka. OKonormdeckue
npodnembl S4epHON SHEPTETUKN.

HdemoHcmpauyuu.

CneKTpbl N3Ny4YEeHUs 1 NOrNOLLEHNS.

CneKTpbl pasnuyHbIX ra3os.

CnekTp BOgOpOAA.

HabnioageHne Tpekos B kamepe BunbcoHa.

PaboTta c4éTumKa MOHN3NPYHOLLMX N3TTYHEHWUI.

Pernctpauusa nanydeHnsa npupoaHbiX MMHEPanoB 1 NPOLYKTOB.

JlabopamopHsbie pabomsbi U onbIMablI.

HabniogeHne cnnoLwHbIX 1 SIMHENYATbIX CNEKTPOB U3IyYEHUS.

VccnepoBaHve TPEKOB: U3MEPEHUe 3Heprum 4actvubl N0 TOPMO3HOMY NyTU (Mo
doTorpacusm).

M3mepeHne pagnoakTuBHOro dooHa.

NMoBTOpUTENBLHO-0606WaOWMK MOAYNb.

MoBTOpPUTENBHO-0600LW AWM MOAYNb NpeAHas3HayeH Ans cuctematvsauum um
0600LeHna npegMeTHOro CoaepXKaHusa 1 onbiTa AeATeNbHOCTU, NPUOBPETEHHOro npu
N3y4eHUn BcCero Kypca uanku yrrybnéHHOro ypoBHS, a Takke ANns MOArOTOBKU K
OCHOBHOMY roCcyJapCTBEHHOMY 3K3aMeHy No ouauke.

B npouecce n3y4yeHuss JaHHOro MoAyrns peanuayrTcs U nosyvarT danbHenwee
pasBuTMe Yy4yebHble [fencteus, obecnedmBarowme AOOCTWXKEHWE NPeaMETHbIX U
MeTanpeaMeTHbIX pe3ynbTaTtoB 00y4eHnd, (opMMpOBaHNE €eCTECTBEHHO-Hay4YHON
rPaMOTHOCTU: OOBbSCHEHNE M OnMMCaHUEe SBIIEHUA HA OCHOBE MPUMEHEHUs PU3NYECKNX
3HaHWN, uccregoBaTenbCckue OeNCTBUS (BbIABWXEHWE rmMnoTes, NocTaHoBKa uenu u
nnaHMpoBaHue NccnegoBaHus, aHann3 JaHHbIX U NoNyYeHne BbiBOOOB).



MpeonovtnTensHon oOpMON OCBOEHUS MOOYNA ABNAETCHA NPaKTUKYM, NnporpamMmma
KOTOPOro BKNOYaeT:

pelleHne 3aay, OTHOCALLUMXCA K pasfiMyHbIM pasgenam u Temam Kypca (oumsuku, B
TOM yucChne 3ajay, MHTErpupyLwmnx cogep>xaHne pasHbolx pasgernos;

BbIMOSIHEHNE nabopaTopHbiX pPaboT M ONbITOB (BKMOYasi paboTbl M ONbITbl U3
nepedHen K pasgenam Kypca) B YCIOBUAX CaMOCTOATENLHOrO MraHMpoOBaHUA
npoBedeHns uccnegoBaHund, Bbibopa M 06OCHOBaHUA MeToga WU3MEPEHUs! BENUYMH,
cOopKM 3KCNEPUMEHTaNbHON YCTaHOBKY;

BbINOSIHEHNE NPOBMeMHbIX 3a4aHui  MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa
(3agaHua nNo ecTeCTBEHHO-HAy4yHOW rpPaMOTHOCTM), B TOM 4ucCre 3ajaHunm C
MeXnpeaMeTHbIM COaepPXKaHNEM;

paboTy Hag rpynnoBbIMM UMM UHOUBUAOYANbHBIMW MPOEKTaMu, CBA3AHHbIMU C
cofepxaHmem Kypca pusmnku.

M3ydeHne nosTOpuTENnbHO-O0606WAOWEro MOAyNss MOXeT 3akaH4YMBaTbCs
npoBegeHMeM AMarHOCTMYECKOM paboTbl 3a Kypc (pu3nkn yrinybnéHHoro YpoBHS,
BKMOYaKLWen 3adaHus pasHOro YPOBHS CHOXHOCTW. PesynbTaTbl BbINOSIHEHNUS
AnarHocTnyeckon paboTbl MOryT MOKa3biBaTb CTEMeHb FOTOBHOCTU OBy4arowmxca K
OCHOBHOMY rocyapCTBEHHOMY 3K3aMeHy no du3uke, a Takke CBUAETENbCTBOBATb O
AOCTUrHYTOM YPOBHE eCTeCTBEHHO-HAay4YHOW rPaMOTHOCTM.



NMIAHANPYEMBIE PES3YJIbTATbI OCBOEHUA TMNPOIMPAMMBI MO ®U3SNKE HA
YIMyBINEHHOM YPOBHE OCHOBHOIO OBLLEI O OBPA30OBAHUA

MN3yyeHne pr3nkM Ha ypOBHE OCHOBHOIO 06LLEro obpasoBaHUS HanNpaBreHo Ha
OOCTMXKEHWE JIMYHOCTHBIX, MeTanpeaMeTHbIX W npeaMeTHbIX oGpasoBaTerbHbIX
pe3ynbTaToB.

JINYHOCTHBDLIE PE3YJIbTATbI

B pesynbrate mayyeHna u3nkKm Ha ypoBHE OCHOBHOro obuiero obpasoBaHua y
obyyvatowlerocsa 6yayT coopMMpOBaHbI Criefyowme NMYHOCTHbIE pe3ynbTaThl B YacTu:
e 1)nampuomuyecko20 eocrnumaHusi:

NposiBNeHne WHTepeca K WUCTOPUM U COBPEMEHHOMY COCTOSIHUKO POCCUMNCKOM
dom3n4ecKon HayKu;

LEHHOCTHOE OTHOLLEHMNE K AOCTMXKEHNAM POCCUNCKNX YHEHBIX-COU3NKOB;

e 2)epaxk0aHCKO20 U OyX08HO-HPa8CMEEeHHO20 80CNUMAaHUsI:

FOTOBHOCTb K aKTMBHOMY Yy4yacTuio B O6CYyXOeHMM OOLLECTBEHHO 3HAYMMbIX W
3TUYECKNX NPOBeM, CBA3aHHbIX C MPAKTUYECKUM MPUMEHEHNEM OOCTMXKEHUIN UBUKM;

OCO3HaHWe BaXXHOCTU MOpPasnbHO-3TUYECKUX MPUHLUNOB B AEeATENbHOCTUN YYEHOTO;
e 3)acmemuyecKkoz20 eocrnumaHusi:

BOCMPUATUE ICTETUYECKUX Ka4yeCTB (U3NYECKON HayKu: €€ rapMOHUYHOIo
NOCTPOEHMUS, CTPOrOCTU, TOYHOCTU, NAKOHUYHOCTU;

e 4)yeHHOCMuU Hay4YHO20 MO3HaHUsI:

OCO3HaHWe LIEHHOCTU (PU3NYECKON HayKM Kak MOLLHOIO WHCTPYMEHTa MO3HaHWUS
MUpa, OCHOBbLI Pa3BUTUSA TEXHONOMN, BaXKHENLLEN COCTaBMASOLEN KyIbTypbl;

OpVeHTaunss B  OEATENbHOCTM HA  COBPEMEHHYHD  CUCTEMY  Hay4HbIX
npeacraBneHnn 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUA NPUPOAbI;

pas3BuTUe Hay4dyHoM nOO3HATENBLHOCTM, WHTEpeca K uccrnegoBaTenbCKon
AesTenbHOCTY;

e 5)cpopmupoesaHusi Kysibmypbl 300pP08bsT U IMOUUOHasIbHO20 bs1a2omnosnyYusi:

OCO3HaHWe ueHHoCcTM 6esonacHoro obpasa XWU3HM B  COBPEMEHHOM
TEXHOMNOIMMYECKOM MUpe, BaXXHOCTU npaBusi 6e3onacHoOro noBeaeHns Ha TpaHchnopTe,
Ha Joporax, C 3fIeKTPMYECKMM U TeNNoBbIM 060pyaOBaHNEM B AOMALUHUX YCIOBUAX;

CchOpPMMPOBAHHOCTb HaBblka pedriekcnn, Npu3HaHMe CBOEro rnpasa Ha OWWMOKy n
TaKOro e npasa y Apyroro 4YenoBekKa;

e 6)mpydoeozo eocrnumaHus:

aKTMBHOE Yy4yacTMe B pelleHUn MpakTU4ecknx 3agad (B pamMkax CembM,
obpasoBaTenbHON oOpraHu3aumm, ropoga, kpasi) TeXHONOrM4Yeckom W coumnarbHON
HanpaBfEeHHOCTN, TPEDBYOLNX B TOM YMCrie U Pn3NYEeCKnX 3HaHui;

WMHTEpPEC K NPaKTUYEeCKOMY N3y4eHnto Npodeccuit, CBA3aHHbIX C PUIMKON;

e 7)3KO/102u4eckKko20 80CnumMaHusi:

OpVEHTaUMSA Ha NPUMEHEHME (PU3NYECKNX 3HAHUI ONA pelleHns 3agad B obnactu
OKpyXatoLen cpefbl, NIaHMPOBaHUSA NMOCTYMNKOB U OLLEHKN UX BO3MOXHbIX MOCeACTBUN
OS5 OKpyXaroLLen cpenbl;

OCO3HaHWe rnobanbHOro XxapakTepa 3KONorMyecknx npobrnem wn nyten ux
peLleHns;



e 8)adanmayuu K U3MEHSIIOWUMCS yC/108USsIM COYyUasibHOU U NPupooHoU
cpeobl:

noTpebHOCTb BO B3aMMOAEWCTBUW MPU BbIMNOMHEHMM UCCNEeLOBaHUA N MPOEKTOB
PU3n4ecKom HanpaBneHHOCTUN, OTKPbITOCTb OMbITY U 3HAHMAM APYruX;

NOBbILLEHME YPOBHA CBOEN KOMMETEHTHOCTU Yepe3 NpakTUYEeCKyo AeAaTerNbHOCTb;

noTpebHOCTb B (DOPMUPOBAHMM HOBbIX 3HAHWUN, YMEHUI (POpMYNUpoBaTb UOEW,
MOHATUSA, MMNOTE3bl 0 PUNYECKUX OOBbEKTAX U ABNEHUSX;

OCO3HaHMe [edUunToB COOCTBEHHBLIX 3HAHWA UM KOMMNETEHTHOCTEW B obnactu
dom3nKu;

nnaHMpoBaHMe CBOEro pasBuUTUS B NPUOBPETEHNN HOBbLIX (PU3NYECKUX 3HAHWNA;

CTPEMSIEHNE aHanNU3npoBaTb M BbISBNATb B3aUMOCBA3M Mpupoabl, obuiectsa u
9KOHOMMKM, B TOM YMCIiE€ C UCMONb30BaHNEM (PU3NYECKUX 3HAHUN;

OLEeHKa CBOMX AENCTBUM C YHETOM BIIMSIHUS HA OKpYXaloLlyo cpealy, BO3MOXHbIX
rnobarnbHbIX NOCNeaCTBUN.

METAMNPEOMETHDBIE PE3YJIbTATbI

B pesynbTtate ocBoeHus nporpamMmmbl Mo u3nNke Ha YpOBHE OCHOBHOMO 0OLLEero
obpasoBaHna y obOyvawuweroca ©Oyayt chopmMUpOBaHbl  MeTanpeaMeTHble
pe3ynbTaTbl, BKMOYalLWMe NO3HaBaTeNbHble YHMBepcarnbHble y4ebHble AenCTBuS,
KOMMYHWKaTUBHbIE yHMBepCarnbHble y4yebHble AENCTBUS, perynaTuBHble
yHMBepcarsbHble y4ebHble JeNCTBUS.

NMo3HaBaTenbHbIe YHUBepcanbHbie y4eOHble AeNCTBUSA
Ba3oBble nornyeckue [encTBUA:

BbISIBMSAITb U XapakKTepu3oBaTb CYLIECTBEHHbIE MPU3HAKN OOBLEKTOB (ABMNEHUN),
KnaccuuumposaTb UX;

BbISIBNSATb  3@aKOHOMEPHOCTU U MNPOTUBOPEYMSs B paccMaTpMBaeMbliX dakTax,
AaHHbIX N HABMAEHNAX, OTHOCALLMXCS K U3NYECKUM SIBIEHUAM;

BbISIBMSATb MPUYMHHO-CNEACTBEHHbIE CBA3W NPU N3YHYEHUN (PUBNYECKNX SABIEHUIA U
npoueccoB, [Aenatb BbIBOAbl C WCMONb30BaHMEM AOEOYKTUBHbLIX W UHOYKTUBHbIX
YMO3aKITOYEHNI, BblABUraTb MMMNOTE3bl O B3aMMOCBA3AX (PU3NYECKNX BENUNYMH;

CaMOCTOATENBHO BbIGUpaTb crnocob peleHns y4vyebHon duanyeckon 3agaudm
(CpaBHEHME HECKONbKMX BapuaHTOB pelleHusi, Bblbop Haubonee noaxoasiero c
YY4ETOM CaMOCTOATENbHO BbIAENEHHbIX KPUTEPUEB).

Ba3oBble uccnepoBaTenbCKue AeNCTBUS:

MCNonb30BaThb BONPOCHI Kak NCCeaoBaTeNbCKUN MHCTPYMEHT NO3HAHUS;

NpPOBOAUTbL MO CaMOCTOATENIbHO COCTaBfIEHHOMY TMfaHy OMbIT, HECIOXHbIN
PUM3NYECKMI IKCMEPUMEHT, HEOONbLLIOE NccnegoBaHne PrU3N4ECKoro ABNeHus;

OLeHMBaTb Ha MPUMEHUMOCTb U AOCTOBEPHOCTb MHAOPMALMIO, MONYYEHHYO B
Xo4e uccrnenoBaHus UM aKCNnepMMeHTa;

CaMOCTOATENBHO (hopMynupoBaTb 0006LWEHNA W BbIBOAbI MO pesynbTatam
npoBeaEHHOro HabnaeHns, onbiTa, UCCNeaoBaHNS;

NPOrHO3npoBaTb BO3MOXHOE [arbHeKlee pas3BuThe (puan4ecknx npoLeccos, a
TaKkKe BblABMraTb NpeanonoxeHns 06 nx passmMTm B HOBbIX YCIOBUAX U KOHTEKCTaX.

PaboTa ¢ nicopmaumen:



NPUMEHSATb pasnn4YHble MeToAbl, MHCTPYMEHTbI MU 3anpockl NpU Noucke n otbope
NHpopMaLUKN UK SaHHbIX C YYETOM NpeanoXeHHon y4ebHom omandeckon 3agayu;

aHanusnpoBaTb, CUCTEMATM3NPOBaATb W WHTeprnpeTupoBatb WHGOPMaUUIO
pasfMyHbIX BUAOB 1 (hOpM NpeacTaBneHns;

oueHMBaTb HaOEXHOCTb MHOPMaLMN NO KPUTEPUSM, NPELTIOKEHHBIM YyYNTENEM
N cpopMynMpPoOBaHHLIM CaMOCTOSATENBHO;

CaMOCTOATENBbHO BbIOMpaTh ONTMManbHy0 opmy NpeacTaBneHnss nHdopmaumm
N UNNIOCTPUPOBATL peELLaeMble 3a4ayvn HECMOXHbIMKM CXeMaMu, guarpammamu, MHOWM
rpadnKon n nx KOMBMHaALMAMM.

KoMMyHUMKaTUBHbIEe YHUBepcCanbHble Y4eOHble AeUCTBUSA:

B xoge obcyxaeHust yuebHoro matepuana, pesynbtaTtoB nabopaTopHbiX paboT u
NPOEKTOB 3a4aBaTb BOMPOCHI MO CyLLEeCTBY 0OCYy>xgaeMon TeMbl U BbICKa3biBaTb MOEMN,
HaLeneHHble Ha pelleHne 3agaym u nogaepxaHme dnaroxenartenbHOCTU ObLLEHMS;

COMOCTaBMATb CBOM CYXOEHUS C CYXOEHUSAMW [OPYyrux Y4YacTHUMKOB Auanora,
oBHapyXuBaTb pasnuyme n CXOACTBO NO3ULMN;

BblpaXkaTb CBOK TOYKY 3PEHUSI B YCTHBIX M MUCbMEHHbIX TEKCTaX;

nybnvyHO npeacTaBnsATb pe3ynbTaTbl  BbINOSIHEHHOTO  (U3NYECKOro OnbiTa
(akcnepumeHTa, nccnenoBaHus, NPoeKTa);

NOHMMATb M WCMOMb30BaTb MNPEMMYLLECTBA KOMaHOHOW W  WHAMBMAYaANbHOW
paboThbl NPU PELLEHMN KOHKPETHOM hm3n4eckon Npobremsi;

npMHMMaThb LenM COBMECTHOW AesTeNbHOCTU, OpraHvM3oBbIBaTb AENCTBUSA NO €€
AOCTWXKEHUIO: pacnpenenatb ponu, obcyxaaTb NpoLecchbl U pesdynbTaTbl COBMECTHON
paboTbl, 0606LaTh MHEHUS HECKONBLKUX NoAEN;

BbIMOSIHATL CBOK YacTb paboTbl, 4OCTUrasi KAYECTBEHHOIO pe3ynbTaTa Nno CBOEMY
HanpaBfeHWIO N KOOPANUHUPYS CBOU OENCTBUSA C APYIMMW YfleHaMn KOMaHab!;

OoLeHMBaTb KayeCTBO CBOEro BKMaga B OOWWMIA NPoOayKT MO KpUTepusawm,
CaMOCTOATENBHO CHOPMYNIMPOBAHHBIM YY4aCTHUKaMU B3aMMOAENCTBUS.

PerynatuBHble yHuBepcaribHble y4eOHble JencTBus
CamoopraHunsauus:

BbIABNATE NPO6GMEeMbl B XXM3HEHHbIX M YY4eOHbIX cuUTyaumsax, Tpebywowmnx aons
peLeHnsa PU3n4ecKknx saHaHn;

OPMEHTUPOBATLCSA B Pas3NUYHbIX NOAXOAAX MPUHATUA pelueHni (MHanBMAayanbHoe,
NPUHATME peLleHns B rpynne, NPpUHATUE peLueHniA rpynnon);

CaMOCTOATENbHO COCTaBMATb anropuTM peLLeHns pusnyeckon 3agadvm unu nnaH
nccnegoBaHnst C YY4ETOM MMEIOLWMXCS PEeCcypcoB M COBCTBEHHbBIX BO3MOXHOCTEMN,
apryMeHTMpoBaTb NpeanaraemMble BapuaHTbl peLLeHNI;

aenatb BblIbop 1 6paTb OTBETCTBEHHOCTbL 3@ PELLEHME.

CaMOKOHTPOJIb, 3MOLMOHANbHbIN UHTESINEeKT:

AaBaTb afeKBaTHYHO OLIEHKY CUTyauun u npegnaraTe NnaH €€ N3MeHeHus;

OOBACHATL NPUYMHBI AOCTUXKEHUA (HEAOCTMXEHUA) pe3ynbTaToB AEATENbHOCTH,
AaBaTb OLEHKY NPMOBPETEHHOMY ONbITY;

BHOCUTb KOPPEKTUBbI B [AEATENbHOCTb (B TOM 4MCNe B XOA4 BbINOSIHEHUSA
PU3NYECKOrO MCCNedoBaHUA WM MNPOEKTa) Ha OCHOBE HOBbIX OOCTOATENLCTB,
N3MEHMBLLUMXCS CUTyaL M, yCTAHOBMNEHHbIX OLLIMOOK, BO3HMKLUNX TPYAHOCTEN;



OLEHMBATb COOTBETCTBUE pe3ynbTaTa Lenn 1 yCroBUsIM.

cTaBUTb cebss Ha MecTo ApYyroro YenoBeka B XoA4e cnopa Wnuv AMCKYCCUM Ha
Hay4HY TEMY, MOHUMATb MOTUBbI, HAMEPEHUS 1 NTOTUKY APYroro.

npu3HaBaTb CBOE MPaBO Ha OWMOKYy Mpu pelueHnn U3M4eckux 3agavy unm B
YTBEPXKOEHMSAX Ha HAay4Hble TEMbI U TaKOe e NpaBo ApYroro.

NMPEAMETHbIE PE3YJIbTATDI

K koHUy oOy4yeHuns e 7 knacce npegMeTHble peayrnbTaTbl Ha YyriyobneHHOM ypoBHE
AOIMKHbI OTpaXkaTtb COOPMUPOBAHHOCTb Yy 0BYyYaloLLMXCA YMEHWIA:

NCNonb30BaTb MNOHATUA: U3NYecKMe n XMMUYECKME SBMNEeHusi, HabnwogeHue,
9KCNEPUMEHT, MOAEnNb, rMnotesa, eaAnHULbI PU3NYECKUX BESNMYMH, aTOM, MONEKyna,
arperatHble COCTOSIHUA BellecTBa (TBEPAOE, XuAkoe, razoobpasHoe), MexaHu4eckoe
ABWXEeHWe  (paBHOMEpPHOEe, HepaBHOMEPHOe,  NPSAMOSIMHENHOE),  TpaeKkTopus,
paBHOAeWCTByoWas cun, agedopmauusa (ynpyrasi, nnactuyeckasl), HEBECOMOCTb,
coobLatoLmeca cocyabl;

YBEPEHHO pasnuuaTtb saBneHuns (audpdysunsa, TennoBoe ABMXKEHUE YacTul
BELLlECTBA, pPaBHOMEPHOE [ABWXEHME, HepaBHOMEPHOE [OBWXEHWe, UHepuus,
B3aMMOAENCTBME Ten, paBHOBeCWe TBEPAbIX TeN C 3aKPEennéHHOW OCbio BpalLlEeHUS,
nepefaya paBneHus TBEPAbIMM TeNnamn, XUAOKOCTAMM W rasamu, aTtmocdepHoe
AaBnNeHue; nnaBaHuWe Ten, NPEeBPALLEHUS MEXAHUYECKOM SHEPTUM) MO OMUCAHUID UX
XapaKTepHbIX CBOWCTB MU HA OCHOBE OMbITOB, 4EMOHCTPUPYIOLWNX AaHHOE husnyeckoe
SIBMEHUE;

pacrno3HaBaTb MNPOSABNEHNE WUIYYEHHbIX PU3MYECKMX SIBIIEHUA B OKpYXKaloLem
Mupe (B TOM uucrne U3MYECKMe SBMEHMS B Npupoae: NpUMEpbl OBMXEHUA C
Pas3fMYHbIMU CKOPOCTSIMA B XMBOW W HEXMBOW Npupoae, AENCTBUE CUM TSKECTW,
TPEHUs, YNpyrocTn B NpUpoae n TeXHUKE, BNUSHNE aTMOCKEPHOro AAaBEHUS Ha XMBOW
opraHu3mMm, nnaBaHWe pblb, pbldarM B Tene 4YernoBeka), NpuM I3TOM NepeBoOaUTb
NPaKTUYEeCKy 3agadvy B y4ebHyk, BbIAENATb CYLLECTBEHHblE CBOWCTBA (MpPU3HaKW)
dom3NYECKMX ABMEHNN;

onucbiBaTb W3y4YeHHble CBOWCTBA Ten W dusnyeckne SABMNEHUS, UCMONb3ys
dusnyeckne BenuuMHbl (Macca, o6bEmM, NIOTHOCTb BeLlecTBa, BpeMs, NyTb, CPeaHNAS
CKOPOCTb, CMna Ynpyroctu, cuna TSKeCTU, BeC Tena, cuna TpeHus, aBneHme TBEpOOro
Tena, AaBneHue crtonba >XMAOKOCTW, BbiTankuMBalwllaa cuna, mexaHudeckasa pabora,
MOLLHOCTb, MNe4yo Curnbl, MOMEHT Cuibl, KO3MDULMEHT MONE3HOro OeNCTBUN
MEXaHM3MOB, KMHETUYecKash U noTeHuManbHas JHeprus), npu OnNuUcaHun npaBUiIbHO
TpakToBaTb PUINYECKUI CMbICIT UCMOMb3YEMbIX BEMNYMH, UX 0603HAYEHUS U eauMHULbI
PUINYECKNX BENUYMH, HaxoOouTb COPMYyfbl, CBS3biBaKOWME AaHHY U3NYECKYIO
BENIMYMHY C OPYrMMW BENUYMHAMWU, CTPOUTb rpaduKM U3YyYEeHHbIX 3aBUCUMOCTEN
PU3NYECKNX BETTUUUH;

XapakTepu3oBaTb CBONCTBA Ten, dM3NYecKne ABNEHUS U NPOLECChl, MCMNOMb3ys
npaBuna CroxeHnsa cun (BA4ONb O4HOM NpAMOW), 3akoH [yka, 3akoH [lackans, 3akoH
Apxumena, npaBuno paBHOBecUsA pblyara (6rioka), «30510TOE€ NPaBUO» MEXaHUKMK,
3aKOH COXPaHEHUs MEXaHW4YEeCKOW 3JHeprum, npuM 3TOM [JaBaTb  CHOBECHYIO
POPMYNNPOBKY 3aKOHA U 3anncbiBaTb Er0 MaTeMaTUYECKOE BblpaXeHNE;



CTPOUTb NpPOCTble pu3nyeckne Moaenu pearnbHblX OOBLEKTOB, NPOLECCOB U
SABNEHWNN, BbIAENATb NPU 3TOM CyLLECTBEHHbIE M BTOPOCTENEHHbIE CBOMCTBA OOBEKTOB,
NPOLIECCOB, SIBMEHUN, NPUMEHATb usndeckme mogenu ans obbscHeHus Ou3nyeckmx
NpOLLeCCOB U pelleHus y4ebHbIX 3agay;

00BbACHATL U3nYeckme SABMNeHUsl, Npoueccbl U CBOWCTBA Ten, B TOM 4ucne B
KOHTEKCTE CUTYyaLMin NMPaKTUKO-OPMEHTUPOBAHHOIO XapakTepa, U pelaTb Ka4yeCTBEHHbIE
3agjayn, B TOM yucne Tpebyrolime YMCNEHHOro OLEHMBaHMA XapaKTEPHbIX 3HAYEHUN
PU3NYECKNX BENUYMH, MNpU ITOM BbIOMpPaTb afdekBaTHYI (U3NYECKY0 MoAenb,
BbISABNATb MNPUYUHHO-CNEACTBEHHbIE CBA3W W BbICTpaMBaTb JIOMMYECKYID LEemnoyky
paccyXJeHUn C OrnopoM Ha M3yYeHHble CBOMCTBA (PU3NYECKUX ABIEHUN, busndeckmne
3aKOHbI, 3aKOHOMEPHOCTU N MOoAEeNw;

pewaTtb pacyéTHble 3agaun (B 2—-3 OeWCTBUA) MO M3ydaemMbiM TeMaM Kypca
PU3nKN, BblbMpas agekBaTHYO (PU3NYECKYI0 MOAENb, C UCMNOSIb30BAaHNEM 3aKOHOB WU
dopMyn, CBA3bIBAOLWMX (U3NYECKME BEMUYUHbI, 3anucbiBaTb KpaTKOe YycroBue W
pa3BEPHYTOE peLleHne 3a[aun, BbISBNATb HeaocTawwmne mnm n3bbiTOYHbIE OaHHbIE,
0boCHOBbIBaTb BbI6Op MeToda peLleHns 3aayun, UCMonb3oBaTh CrpaBoOYHble AaHHbIe,
NpoBOAMTbL MaTteMaTmyeckme npeobpasoBaHus U pacy€Thl, OLeHMBaTb PeanncTUYHOCTb
MONy4YEeHHOro 3HayeHuss (PU3MYECKON BEMUYMHBbI W ONpeaensaTb pPas3MepHOCTb
PU3NYECKOM BENMYUNHDI, MOMYyHYEHHOW NPU peLIEHM 3a4auu;

pacnosHaBaTb Npobnembl, KOTOpble MOXHO pelnTb Npu NOMOLUN (PU3NYECKMX
MeTo4OB, M nMpeanaratb OPUEHTUPOBOYHLIA CNOCO6 pelleHusi, B OnucaHuu
nccnegoBaHus pacno3HaBaTb npoeepsiemoe npeanonoxexHve (rvnoteay),
WHTEPNPETMPOBAaTL NOSTYYEHHbIN pe3ynbTar;

NPOBOAWTL OMbITbl MO HabGNOOEHUIO (PU3MYECKUX SABMNEHUA UM PU3NYECKUX
ceoucTB Ten (anddysus, TennoBoOe pacluMpeHne ra3oB, ABNEHNE MHEPLUN, UBMEHEHNE
CKOPOCTM Mpu B3aMMOAEWCTBUM Ten, nepegaya [OaBMneHUsI XUMOKOCTbIO M rasom,
NposiBNieHne OencTBMS aTtMOCEepPHOro OaBneHus, AeNCTBUE MPOCTbIX MEXaHU3MOB):
dopmynmMpoBaTb NpeanonoxeHue (rmnotesy) 0 BO3MOXHbIX pedynbTaTtax HabnoaeHun,
CaMOCTOATENbHO cobupaTb YCTAHOBKY M3 M30bITOyHOro Habopa obopyaoBaHus W
opMynunpoBaThb BbIBOAbI;

NPOBOANTL NPSIMbIE M KOCBEHHbIE N3MEpPEeHUs (PU3NYECKNX BESNTMYNH (pacCTosIHUE,
NPOMEXYTOK BpeMeHW, mMacca Terna, obbém Tena, cuna, Temnepartypa, MNNOTHOCTb
XMOKOCTM M TBEPAOro Tena, cuna TPEeHUS CKONbXEHWs, [OaBneHue BO34yxa,
BblTankMBawLwas cwuna, [AeWcTByloWas Ha MOrpyXEHHOe B >KWOKOCTb  Tero,
KO3(PPULMEHT MOME3HOro AENCTBUSA MNPOCTbIX MEXaHM3MOB) C WCMOfb30BaHMEM
aHanorosbIX WM uUMppPoBbLIX NpuboposB, 060CHOBLIBaTb BbIGOP MeToda U3MepeHus,
doukcupoBaTb MokasaHusi NPMOOPOB, HAXOAWUTb 3HAYEHUE W3MEPSEMOWN BENUYMHBI C
MOMOLLIbIO yCpeaHEeHUst pPe3ynbTaToOB CEpUM U3MEPEHUN U OLEHMBATb MOrpPeLuHOCTb
N3MepeHnn;

NPOBOAWUTbL HECMNOXHble 3JKCMEpPUMEHTanbHble UCCNefOBaHUA 3aBUCUMOCTEN
PU3NYECKMX BENNYMH (3aBUCUMOCTM NMYTU PaBHOMEPHO ABMXKYLLIEroCs Tena oT BpeMeHu
ABWXEHUS Tena, CUIbl TPEHNSA CKONBXEHUS OT CUITbl HOPMaribHOMo JaBfeHUs, KayecTBa
00paboTkn noBEepxXHOCTENW Ten W HEe3aBUCUMOCTW CWMbl TPeHUs OT nnowaau
COMPUKOCHOBEHUSI TeM, CUMbl YNPYroctTu OT YANMHEHUS MPYXWHbl, BblTankuBaroLien
cunbl OT OO6bEMa MNOrpyKEHHOM YacTu Tena M OT MMOTHOCTU XUAOKOCTHU, €€
HEe3aBMCMMOCTM OT MSIOTHOCTM Tena, OT rNyOuHbI, Ha KOTOPYI MOrpyXeHo Teso,



YyCrOBMI MnaBaHWA Tes, YCrOBMWA paBHOBECUSA pbldara M OGNoKoB): COBMECTHO C
yuutenem dopmMmynupoBaTb 3ajady W runotesy WccnenoBaHWUs, CaMOCTOATESNbHO
nnaHMpoBaTb UCcnegoBaHWe, CaMOCTOATENbHO cobupaTb  9KCnepuUMEHTanbHYH
YCTAHOBKY C MCMNOJSIb30BAHMEM WMHCTPYKUUWN, NPEeaCcTaBNATb MOSyYeHHble 3aBUCMMOCTMU
dum3nyecknx BenuumnH B Buae Tabnuy n rpadmnkos, OLeHMBaTb MOrpeLlHoOCTH, Aenatb
BbIBOAbI MO pe3ynbTaTaM UCCreaoBaHuUs;

cobnogaTtb npaBuna TexHukn 6esonacHoro Tpyaa npu pabote ¢ nabopaTopHbIM
obopynoBaHuewm;

yKasblBaTb NPUHUMNbI OENCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TepMoMeTp, AMHaMoMeTp, coobLialowmecs cocyabl, 6apoMeTp, pblyar, NOABWMXHbLIA U
HenoaBWXHbIA 60K, HAaKNOHHAas NIOCKOCTb;

XapakTepu3oBaTb MPUHUWUMNBI AENCTBUS W3YYEHHbIX NPUOOPOB, TEXHUYECKUX
YCTPOWCTB N TEXHONOMMYECKMX NPOLLECCOB C OMNOPOM Ha UX OnNucaHusl (B TOM 4YuUche:
NOALIMNHUKN, YCTPOMUCTBO BOLOMPOBOAA, rMApaBinNYecKuin rnpecc, CUgoH, MaHOMETp,
BbICOTOMEpP, MOPLIHEBOM HACOC, apeoMeTp), WCNomnb3yss 3HaHUA O CBOMCTBax
PU13NYECKMX ABNEHUN N HEOBXOANMbIE PMU3NYECKME 3aKOHbI U1 3aKOHOMEPHOCTU;

MCNonb30BaTb CXEMbl W CXEMATUYHbIE PUCYHKN U3YYEHHbIX TEXHUYECKUX
YCTPOMWCTB, U3MepPUTENbHbLIX MPUOOPOB U TEXHOSTOrMYECKMX NPOLIECCOB MpU peLleHnn
y4yebHO-NpakTuyeckmx 3agav;

NpuBOAUTL NPUMeEpPbl (HaxoauTb WHAOPMaUUKD O nNpuMepax) MPaKTUYEeCKOro
NCNonb30BaHMs U3MYECKMX 3HAHUA B MNOBCEAHEBHOW >XM3HM Ond obecnevyeHus
BGesonacHocTM npu obpalleHnn ¢ npudbopamMum U TEXHUYECKUMMU YCTPOMCTBaMM,
COXpaHEeHus1 300pOBbA W COONIOAEHUST HOPM  3KOSOrMYECKOro MNoBedeHust B
OKpy>KatoLlen cpeae;

OCyLLEeCTBNATbL OTOOP MCTOYHWMKOB WMHAOPMaunn ¢U3NYECKOrO COAEP)KaAHUS B
NHTepHeTe, caMoCTOATENbHO (hOPMYNMPYHA NOUCKOBLIW 3arnpoc, HA OCHOBE UMEIOLLIMXCH
3HaHUM U NYTEM CpPaBHEHUS1 pPasfiMYHbIX UCTOYHMKOB BbIAENATbL MHPOPMaLMIO, KoTopast
ABMAETCA NPOTUBOPEUMBOM UNN MOXET ObiTb HE4OCTOBEPHON;

Mcnonb3oBaTb MNpWU  BbINOMHEHUN  Y4EOHbLIX 3ag4aHMA  Hay4YHO-MOMYNSAPHYHO
nutepaTtypy (U3NYECKOro coAep)kaHusi, CrnpaBOYHble MaTtepuanbl, pecypcbl ceTu
NHTepHeT, Bnagetb npuémamm KOHCMNEKTUPOBaAHWSA TeKCTa, npeobpas3oBaHus
MHG OPMaLNKM N3 O4HOW 3HAKOBOW CUCTEMBbI B OPYrYI0;

co3gaBaTb COOCTBEHHbIE KpATKME MUCbMEHHbIE U YCTHbIE COOBLLEHNS HA OCHOBE
2—3 WCTOYHMKOB WHOPMauUUn (U3NYECKOTO COAEPXKaHUS, B TOM 4ucrie nyoenuyHo
aenatb Kpatkue coobuieHnst 0 pesyrnbTaTax NPOEeKTOoB MM y4ebHbIX MccrnegoBaHun,
npy 3TOM rPaMOTHO WUCMOMb30BaTb M3YYeHHbI MOHATUWHLIN arnnapaTt Kypca uaunku,
COMNPOBOXOATb BbLICTYMMEHME Npe3eHTaunen;

npu  BbINOSIHEHMM  Y4EBHbLIX MNPOEKTOB W  MUCCeaoBaHUKM  pacnpegensTb
006513aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBMEHHbIMW 3aJadamu, crneguTtb 3a
BbIMOSIHEHMEM nMfaHa [AOEeNCTBMWA, adeKBaTHO OueHMBaTb COOCTBEHHLIM BKNag B
AEeATeNbHOCTb TPYMMbl, BbiICTpaMBaTb KOMMYHWKaTUBHOE B3auvMOLEWCTBUE, Y4UTbiBas
MHEHME OKPY>KatoLLNX.

K koHUy oby4eHuss 8 8 Krmacce npegmeTHble pes3ynbTaTtbl Ha yrrybneHHOM ypOBHE
AOMMKHbI OTpaxkaTb COOPMUPOBAHHOCTb Yy 0BYyYaloOLWLMXCA YMEHWIA:



ncnonb3oBaTb MOHATUMS (Macca W pasmepbl MOSEKys, TEennoBoe ABWXEHWEe
aTOMOB M MOJIEKYN, arperaTHble COCTOSIHMSA BeLlecTBa, Kpuctanimyeckme n aMopgHble
Tena, HaCbILWEHHbIN 1 HEHACbILLEHHbIN Nap, cnocobbl N3MEHEHNA BHYTPEHHEN 3HEPTUN,
3NIEMEHTAPHbIN 3NEKTPUYECKNA 3apsag, NPOBOAHMKK, MOMYNPOBOLHWKW, ANINEKTPUKM,
MCTOYHMKM MOCTOSIHHOrO TOKa, 3NieKTpUYeckoe W MarHUTHoe Monsl, onTudeckas
CMCTEMA) N CUMBOSIMYMECKMI A3bIK (PU3UKM MPU PELLUEHUN YYEDBHBIX M NPaKTUYECKMX
3agav;

YBEPEHHO pasnuyatb SBMeHMs (TENnoBOE paclupeHne (cxaTue), TennoBoe
paBHOBECKE, TMOBEPXHOCTHOE HATSHKEHWE, CMayMBaHWE, KanunnspHble SABfEHUS,
ncnapeHue, KOHOEeHcauusi, nnaBfeHne, Kpuctannusaums, KuaneHune, crnocobbl
Tennonepenayn (TennonpoBOAHOCTb, KOHBEKLMS, W3Ny4YeHue), TennoBble noTepw,
anekTpu3aumsa Ten, B3auMMOOEWCTBME 3apsiAoB, AEWCTBUS SNEKTPUYECKOrOo TOKa,
KOPOTKOE 3aMblkaHWe, B3auMOOENCTBME MarHUTOB, OEWCTBME MarHMTHOrO nonsd Ha
NPOBOAHMK C TOKOM) MO OMMUCAHWUIO MX XapaKTEePHbIX CBOMCTB M Ha OCHOBE OMbITOB,
AEMOHCTPUPYOLWMX AaHHOE (PM3NYECKOE SABMEHME;

pacrno3HaBaTb MNPOSBNEHNE WU3YYEHHbIX (PU3MYECKUX SABMNEHUN B OKPYXKAOLLEM
mMupe (B TOM yucne usndeckne aBrneHnsa B Npupoae: NOBEPXHOCTHLIE N KanuUnnsapHble
ABNEHNA B npupode, Kpuctannbl B npupoge, usnydyeHve ConHua, 3amep3aHue
BOOOEMOB, Mopckue 6pusbl, obpasoBaHue pocbl, TymaHa, UHes, CHera, anekTpuyeckme
SIBMEHMS1 B aTMOcdepe, 3NeKTPUYECTBO XMBbIX OPraHM3MoB, MarHUTHoe none 3emnu,
Apend noscoB, POfib MAarHUTHOMO NOMS ANS XXWU3HW Ha 3emne, NONApHOe CUSTHUE), NpuU
9TOM NepeBOAMTb MpaKkTUYeCKy 3agadvyy B y4ebHylo, BblAENATb CyLEeCTBEHHble
CBOWNCTBA (MpU3HaKn) U3N4ECKNX ABMNEHUN;

onucbiBaTb M3y4yeHHble CBOWCTBA Ten U uandeckne SBNEHUs, UCNONb3ys
dur3nyeckne BeNUYUHbLI (TEeMnepaTypa, BHYTPEHHSS 3HEPrusi, KONMYECTBO TEMNSOThI,
paboTa rasa, ygenbHas TEMNOEMKOCTb BeLWeCTBa, yAenbHasa TennoTa nnaBfeHus,
yaenbHasi TennoTta napoobpas3oBaHus, YyAenbHasi TennoTa CropaHusa TONMuMBa,
KO9(PPULMEHT NONE3HOro AEeNCTBUSA TENOBOW MalUWHbI, OTHOCUTESNbHAsS BIIAXXHOCTb
BO34yXa, ONEKTPUYECKUA 3apsd, cuna TokKa, OJfeKTPUYECKOEe  HamnpshKeHue,
conpotmBneHne nposoaHuka, JOC B Uenu MNOCTOAHHOrO TOoKa, 3nekTpuyeckoe
yAenbHOe COMpOTUBIIEHNE BelwecTBa, paboTa M MOLLHOCTb 3MEKTPUYECKOro Toka), npwu
OMMCaHUN MpPaBWUMbHO TpakToBaTb (MU3NYECKUIM CMbICIT UCMOMb3YEMbIX BEITMYUH, UX
obo3HaveHns N eguHULbl PU3NYECKNX BESNTMYUH, HAaxXoauTb POPMYyIibl, CBA3bIBaKOLLME
AaHHY0 (OM3MYECKYHO BENUYMHY C APYrMMM BENUYMHAMMWU, CTPOUTL rpacpukm N3yYeHHbIX
3aBUCUMOCTEN PU3NYECKNX BESTNYNH;

XapakTepu3oBaTb CBOWCTBA Ten, OM3NYECKNE SIBNEHUSA M MPOLIECCHI, UCMOMNb3ys
OCHOBHbIE MOJIOXKEHUA MOINEKYNAPHO-KMHETUYECKON TEOPUU CTPOEHUS BELLECTBA,
ypaBHeHne TennoBoro 6anaHca, 3akKOH COXPaHEeHUsi 3EKTPUYECKOro 3apsga, 3akOH
KynoHa, npyHuMn cynepnosnuumn anekTpnyeckmnx nonen, 3akoH Oma ans yyactka uenu,
npaeuna Kupxroda, 3akoH Oma ana nonHowm uenu, 3akoH [xoyns-JleHua, 3akoH
COXpPaHEHUS SHEPruun, Npu 3TOM pasnmnyaTb CMOBECHYIO (POPMYyNMPOBKY 3aKOHa W ero
MaTemMaTUYeCKOE BblPaXXeHUE;

CTPOUTb NpOCThle usnveckne mogenn pearnbHbiX OOBLEKTOB, MPOLIECCOB W
ABNEHNN, BbIAENATb NPU 3TOM CyLLECTBEHHbIE U BTOPOCTENEHHbIE CBOMCTBA OOBEKTOB,
NpoLECCOoB, SAIBMEHNN, NMPUMEHATb M3MYECKMe Modenu Ana 00bACHEHNA PU3NYECKNX
NpoLECCOB U peLleHns y4ebHbIX 3agav;



00BbACHATL PU3NYeckme ABMeHUs, NpoLeccbl N CBOMUCTBa Ten, B TOM 4ucne U B
KOHTEKCTE CUTYyaLMin MPaKTUKO-OPMEHTUPOBAHHOIO XapakTepa, U pellaTb Ka4yeCTBEHHbIE
3agjaun, B TOM uyucne Tpebylolmne YMCNEHHOTo OLEHMBAHUS XapaKTepPHbIX 3HAYeHUi
PU3NYECKNX BENUYMH, MNpU ITOM BbIGMpPaTb afekBaTHYH (U3MYECKYID MOAerb,
BbISABNATb MNPUYUHHO-CNEACTBEHHbIE CBA3W W BbICTpaMBaTb JIOMMYECKYI0 LEemnoyky
paccyXJeHUn C OrnopoM Ha M3yYeHHble CBOMCTBA (PU3NYECKUX ABIEHUN, busndeckmne
3aKOHbl, 3aKOHOMEPHOCTN U MOAENN;

YBEPEHHO pellaTb pacyéTHble 3agayn (C onopon Ha 2-3 ypaBHEHUs) Mo
n3ydaembliM TemaM Kypca U3UKW, BblibMpas agekBaTHYH U3NYECKy Moenb, C
MCNONb30BaHMEM 3aKOHOB W (OpPMYyn, CBSA3bIBAOWNX (U3NYECKME BESTUYUHDI,
3anucbiBaTb KpaTkoe YCNoBME W pPas3BEPHYTOE pelleHne 3ajayvn, BbIABNATb
HeJocTawowmne unn m3bbITouHble AaHHble, 060CHOBbIBaTbL BbIGOP MeToda peLleHus
3afjayn, UCnonb3oBaTb CMpPaBoOYHble [AaHHble, MNPUMEHATb MeToObl aHanuaa
pa3mMepHOCTEN, WCNONb3oBaTb rpaduyeckne MeTOoAbl pelleHus 3adady, NpPoBOAWUTb
mMaTemaTtmyeckne npeobpasoBaHMs M pacy€Tbl, OLEeHMBaTb  pPeanucTU4HOCTb
NOMy4YEeHHOro 3HayeHuss (PU3MYECKON BENUYMHBLI W onpefensaTb pPasMepHOCTb
dom3n4ecKon BESNTMYMHDBI, NOSTyHEHHOM NPU PELLEHNN 3a4a4uu;

pacnosHaBaTb MNpPO6GnemMbl, KOTOpPble MOXHO pelnTb Npu NOMOLUN PU3NYECKMX
MeTo4OB, M nNpeanaratb OPUMEHTUPOBOYHLIN Crnoco® pelleHusi, B OnucaHuu
nccnegoBaHus pacno3HaBaTb npoeepsiemoe npeanonoxeHne (rvnoTeasy),
NHTEpPNpeTMpoBaTh NOSTyYEHHbIV pe3ynbTar;

NPOBOAUTL OMbITbl MO HabGNOAEHUIO (U3NYECKUX SABMAEHUA UM PUINYECKMX
CBOWNCTB Ten (KanunnsipHble sIBMEeHUs1, 3aBUCMMOCTb 4aBrieHus Bo3gyxa OT ero o6béma
M TemnepaTtypbl, CKOPOCTM npouecca OCTbiBaHUA (HarpeBaHus) Mpu U3NyyeHun oOT
uBeta uanydatwowen (nornowjarowien) noBepxXHOCTU, CKOPOCTb McrnapeHus BoAabl OT
TemnepaTtypbl >KMOKOCTM W Nnowaanm €€ nOBEPXHOCTWU, anekTpusaumsa Ten wu
B3aMMOOENCTBNE INEKTPUYECKNX 3apsaoB, B3aMMOOENCTBME MOCTOSAHHBLIX MarHuUTOB,
BM3yanusaunsa MarHUTHbIX NOSIeN MOCTOSAHHbIX MarHUTOB, AENCTBUA MarHUTHOroO Nong
Ha MPOBOOHUK C TOKOM, CBOWCTBA 9flieKTpOMarHuTa, CBOWCTBA 3feKkTpoasBuratens
MOCTOSAHHOIrO TOKa): hopMynMpoBaTb MNpoBepsiemMoe npeanonoxeHne (rmnotesy) o
BO3MOXHbIX pes3ynbTatax HabnogeHun, camocTosTeNnbHO cobupaTb YCTAHOBKY W3
n3bbITO4HOrO Habopa ob6opyaoBaHMs, OnuCbiBaTb X0 oOnbiTa U OopMynupoBaTb
BbIBOAbI;

NpoOBOAWNTL MpPSAMblE U KOCBEHHble  U3MEPEeHns  PUINYECKUX  BENTUYUH
(TemnepaTypa, OTHOCUTENbHas BMAXHOCTb BO34yxa, Cuna ToKa, HanpshkeHue,
yAenbHasi TENNOEMKOCTb BeLecTBa, CONPOTMBIEHNE NPOBOAHMNKA, paboTa N MOLHOCTb
9NEKTPUYECKOro TOKa) C WCMONb30BaHMEM aHanNoroBbiXx M LMAPOBbLIX NpPUBOPOB,
obocHOBbLIBaTL BbIOOP MeToda W3MepeHus, UKCUpOBaTb MNoKasaHusi NpubOopoB,
HaxoOuTb 3HA4YeHWe N3MepsieMOor BEeNMYMHBbI C MOMOLLBI YCPeOHEeHUs pe3ynbTaToB
cepun n3MepeHnin N oLeHMBaTb NOrPELIHOCTb U3MEPEHUN;

NPOBOAUTL 3AKCMEPUMEHTAmNbHbIE MWCCMEeAOBaHUA 3aBUCUMOCTEN  (PUBNYECKMX
BENMYMH (3aBUCUMOCTb [JaBneHWs BO3dyxa OT ero ObbéMa W HarpeBaHWs Wunu
oxnaxgeHus, nccnegoBaHue SBMEeHUs TennoobMeHa npu CMeluMBaHUU XOMOAHOW U
ropsiien BOAbl, 3aBUCUMOCTb COMPOTUBMEHUS NPOBOAHMKA OT €ro AnwHbl, nrowagu
MOMEPEYHOro CeYeHUs M YAenbHOro CONPOTUBMNEHUS BeLLECTBa NPOBOAHMKA, CUMb
TOKa, npoTeKalwLwero u4epe3 nNPOBOAHWK, OT HaMNpsiXeHUss Ha NpPOBOLHUKE,



nuccnegoBaHve nocrnefoBaTenbHOrO M napanfenibHoro COeAuHEHWA NPOBOOHWUKOB):
COBMECTHO C yuduTenem opmynmMpoBaTb 3agayvyy M ruMnotesy uUccnegoBaHus,
CaMOCTOATENbHO  MNl@aHMpoOBaATb  UCCNegoBaHWe,  CaMOCTOSTENbHO  cobupaTb
9KCMEPUMEHTalNbHY0 YCTAaHOBKY C WCMOMb30BaAHNWEM WHCTPYKUUW, NpencTaBnsTb
nony4yeHHble 3aBUCUMOCTU (PU3NYECKMX BENWYMH B BuAe Tabnuy u rpadukos,
oLeHMBaTb NOrpeLHOCTH, AenaTb BbIBOAbLI MO pe3ynbTatam UCCneLoBaHNS;

cobnogate npaeBuna 6e3onacHoro Tpyga npu pabote ¢ nabopaTopHbIM
obopynoBaHuewm;

XapakTepu3oBaTb MNPUHUMMNBLI AEACTBUS U3YyYeHHbIX NpubopoB, TEXHUYECKUX
YCTPOWCTB N TEXHOSOMMYECKNX NPOLECCOB C OMOPOM Ha MX OnNUcaHus (B TOM 4ucne:
cucTema OTOMMEeHMs AOMOB, rMrpoMeTp, naposas TypbuHa, amnepmeTp, BONbTMETP,
CYETUMK IANEKTPUYECKON IHEPIUU, 3NEKTPOOCBETUTENbHbIE NPUBOPLI, HarpeBaTerbHble
anekTponpudopbl (NpUMepbl), NPEeLOXPAHUTENN U UX MPUMEHEHME B ObITY U TEXHUKE,
NPUMEHEHNE  MOCTOSIHHbIX ~ MarHMTOB,  9fIEKTPOMArHMTOB,  AnekTpoABuratenb
MOCTOSIHHOrO TOKa), WCMOMb3ys 3HaHUA O CBOWCTBax ((PU3NYECKMX SIBMEHUN,
HeobxoaMMble U3NYeCcKMe 3aKOHbl 1 3aKOHOMEPHOCTM;

pacno3HaBaTb NPOCTble TEXHUYECKMEe YCTPOMCTBA N n3MepuTenbHble Npnbopbl No
CXeMaM N CXEMaTUYHbIM PUCYHKaAM (XKMAOKOCTHbIA TEPMOMETP, TEPMOC, MCUXPOMETP,
rMrpomMeTp, ABuraTeslb BHYTPEHHEro CropaHusi, 3fekTPOCKOM, peocTaT), COCTaBNATb
CXeMbl 3NEeKTPUYECKMX Lienen ¢ nocnegosaTesnbHbIM M napansienbHbIM coeAUHEHNEM
9N1EMEHTOB, pasfnuyas YcroBHble OOO03HaYEeHWUs 3NEMEHTOB 3JNEKTPUYECKMX Lenen,
MCNONb30BaTb CXEMbl U CXEMATU4YHbIE PUCYHKN M3YYEHHbIX TEXHUYECKUX YCTPOWMCTB,
n3mepuTenbHbiX NPMOOPOB M TEXHOMOIMMYECKMX MPOLIECCOB NpU pelleHun ydebHo-
NpakTUYeCcKnx 3agav;

NpMBOAMTL NpUMEpPbl (HaxXo4uTb WHMOpPMaUMIO O npuMepax) MNpaKTUYEeCKoro
MCNONb30BaHMA (OU3MYECKMX 3HAHWA B MOBCEAHEBHOW XW3HWM [nsi obecnedeHuns
GesonacHocTM npu obpaweHun ¢ npubopamMm M TEXHUYECKMMU YCTPOMCTBaAMMU,
COXpaHeHUs 300pOBbA W COOMOOEHUA HOPM  3KOMOrMYEeCKoro noBedeHna B
OKpy>KatoLen cpeae;

OCYLLECTBNATL NMOUCK MHGOpMaumm usmnyeckoro cogepxaHms B WHTepHeTe,
CaMOCTOATENBHO (POPMYNMPYSA MOUCKOBbLIA 3anNpoC, HA OCHOBE UMEHLLUXCS 3HAHUA U
CpaBHEHNSA AOMNOMHUTENBbHBIX UCTOYHUKOB BblAENATb MHPOpMaUUIo, KoTopas ABNSeTCA
NPOTMBOPEYNBOMN NN MOXET BbITb HE4OCTOBEPHOW;

MCNONb30BaTb MNPU  BbINOMHEHUN Y4eOHbIX 3adaHUA  HayYHO-MOMYMSPHYHO
nutepatypy (M3MYeckoro cogep)kaHusi, CnpaBoOuYHble MaTepuarnbl, Pecypcbl CeTu
NHTepHeT, Bnagetb nNpuémMamMuM KOHCNEKTUPOBAHUSA TeKkcTa, npeobpasoBaHus
MHdOpMaLUKM N3 O4HON 3HAKOBOW CUCTEMbI B APYrYIO;

co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U KpaTKMe YCTHble coobLleHnsi, obobLuas
NHpOpMaLMIO M3 HECKOSTbKMX WCTOYHWKOB (OU3NYECKOro COoAepXKaHusl, B TOM 4ucrne
nybnvyHo  npeactaBnsaTb  pe3ynbTaTbl  NPOEKTHOW UM UCCrnenoBaTeslbCKOM
AEATENbHOCTU, MPU 3TOM FPaMOTHO MCMONb30BaTb U3YYEHHbIN MOHATUWHBIA annapaT
Kypca hu3nkn, COnpoBOXAaTh BbICTYMNNEHNe npes3eHTaumen;

NPy BbIMOMHEHMM Y4eOHbIX MPOEKTOB M UCCneaoBaHUM (pr3nyeckux npoLeccos
pacnpegenate 0693aHHOCTM B rpynne B COOTBETCTBMM C MOCTaBMEHHbIMU 3adavamu,
cneauTb 3a BbINOSIHEHMEM NflaHa OENCTBUA U KOPPEKTUPOBaTb €ro, ageKkBaTHO



oueHnBaTb COBCTBEHHbIN BKNnapa B OeATeNIbHOCTb rpynnbil, BbICTPanBaTb
KOMMYHUKaTUBHOE B3aMMoOeNCTBme, npoAaBAAd roTOBHOCTb pa3pellaTb KOH(bﬂMKTbI.

K koHUy oby4eHuss 8 9 Knacce npeaMeTHble pesynbTaTtbl Ha Yriy6neHHOM ypOBHe
AOIMKHbI OTpaXkaTb CPOPMUPOBAHHOCTL Yy 0BYYaOLLNXCA YMEHWIA:

MCnonb3oBaTb MOHATUA (CcUCTeMa OTCYETa, OTHOCUTENBbHOCTb MeXaHU4YeCcKoro
ABWXKEHUS,, HEBECOMOCTb U MNeperpysku, LEHTP TSHXKEeCTU, MexaHU4Yeckue BOJSHbI, 3BYK,
WH(PasBYyK W yNbTPasByK, 3MEKTPOMAarHUTHblE BOJSIHbI, PEHTIEHOBCKOE WU3NyYeHue,
LUKana areKkTPOMarHUTHbIX BOSIH, UCTOMHUKM cBeTa, BnmM3opykoCTb U 0arbHO30PKOCTb,
CNeKTpbl MCMyCKaHWA M NornowieHns, anbga-, 6eta- n ramma-uanyyeHus, mM3oTonbl,
afepHaa n TepMosigepHas SHepreTuka) U CUMBOSNMYECKUIN A3bIK (PU3NKN NPU peLleHnn
y4ebBHbIX U NpaKTUYecKux 3agav;

yBEPEHHO pasnuyaTtb ABNeHNs (PaBHOMEPHOE N HepaBHOMEPHOE NPAMOSIMHENHOE
ABWXEHWe, paBHOYCKOPEHHOE MNPAMOSIMHENHOE AOBWXeHue, cBoboaHOe nageHue Ten,
ABWKEHME MO OKPY)XHOCTU, B3aMMOLENCTBUE Terl, paBHOBECUE MaTepuanbHOM TOYKM,
peakTUBHOE [BWXEHWe, HeBeCOMOCTb, koriebaTenbHoe ABWXeHue (rapMoHU4YecKkue,
3aTyxawwme, BblHYXOeHHble  konebaHusl), pe3oHaHC, BOMHOBOE  [OBWXKEHue
(pacnpocTpaHeHne n OTpaXxeHue 3ByKa, WHTepdepeHuMs wu audpakumsi BOJSIH),
NPAMOSIMHENHOE pPacnpoOCTPaHEHWe, OTpPaXeHue U npesioMneHne cBeTa, MOSHoe
BHYTPEHHEE OTpaXeHwe cBeTa, pasfnoxeHue 6enoro cseta B CMNEKTP U CIOXeHue
crnekTpanbHbIX LBETOB, eCTECTBEHHAA pPaanOaKkTUBHOCTb, BO3HUKHOBEHME NIMHENYATOro
CreKkTpa M3fyyYeHus) rno ONUCAHWI0 UX XapaKTEpPHbIX CBOWUCTB M Ha OCHOBE OrbITOB,
AEMOHCTPUPYIOLLNX AaHHOE husndeckoe sBfieHneE;

pacno3HaBaTb MPOSIBNIEHNE M3YYEHHbIX (PU3MYECKMX SABMEHUNA B OKpYXaroLem
Mupe (B TOM yucne pmsmyeckue sBNeHNS B Npupoae: Npunmnebl U OTNNBbI, ABUMXEHUE
nnaHeT CosiHEYHOM CUCTEMBI, PEaKTUBHOE ABMXEHWNE XUBbIX OPraHM3MoB, BOCNpUATUE
3BYKOB XXMBOTHbIMU, 3eMIIEeTPACEHME, CEMCMUYECKME BOSHbI, LiyHaMn, 9x0, LBeTa Ten,
onTU4eckne  SABNeHWs B npupoge, Ouonorumveckoe - OenWcTBME  BUAUMOTO,
yNbTPamnoneToBoro U PeHTreHOBCKOrO W3ryYeHUn, eCTECTBEHHbIN pPaguOaKTUBHBLIN
¢OH, KOCMUYECKME NYyYUn, pagnoakTUBHOE MU3Ny4YeHne NPUpOoaHbIX MUHEPArioB AeNCTBME
paguMOaKTMBHbLIX W3MyYEeHWA Ha OpraHM3M 4YeroBeka), npu 3TOM NepeBoauTb
NpakTUYeCcKylo 3agadvy B Yy4yeOHylo, BblAeNATb CyLLeCTBEHHblE CBOWCTBa (MPU3HaKu)
om3NYECKMX ABMEHNN;

OonucbiBaTb M3y4YeHHble CBOWCTBaA Ten W usandeckne SBNEHUs, UCNONb3ys
dm3nyeckme BenMYUHbI (CpeaHas U MIHOBEHHasi CKOPOCTb Tena npu HepaBHOMEPHOM
OBWXEHUM, YCKOPEHWe, nepemMelleHne rpu  paBHOYCKOPEHHOM  MPAMOSMHENHOM
ABVXEHUU, YrroBasi CKOPOCTb, LEHTPOCTPEMUTENBHOE YCKOPEHUe, cura TpeHus, cuna
YyNpYroctu, cuna TsHKeCcTu, YCKopeHue cBOOOaHOro nageHus, Bec Tena, LeHTp TSXKecTu
TBEPAOro Tena, UMMysbC Tena, UMNynbC CUITbl, MOMEHT CUfbl, MexaHnyeckasi paboTa u
MOLLHOCTb, MNOTeHUuanbHas 9Heprna Temna, NOLHATOro Hag MOBEPXHOCTbI 3eMiu,
noTeHuuanbHasi 3SHEpPrns CKaTtol MPYXUHbl, KWUHEeTMYeckass 9Heprud, mnornHas
MexaHuyeckas aHeprus, nepuog u yactota konebaHui, nepvos maTemMaTU4ecKoro u
NPY>XWHHOTO MaATHUKOB, ASNIMHA BOMHbI, TPOMKOCTb 3BYKa W BbiCOTa TOHA, CKOPOCTb
cBeTa, NnokasaTernb NperioMsieHuUss cpefbl), NpyM ONUCaHUU MNpPaBUNbHO TPaAKTOBaTb
PU3NYECKMI CMbICI UCMOMb3YEMbIX BEMNYMH, NX 0B03HAYEHNS U eOUHNLBI PUBNYECKMNX
BEMNNYMH, HaxoAuUTb OOPMYfbl, CBA3blBAOLWME [OAHHYIO (U3NYECKYD BENUYMHY C



APYTMMU  BENUYMHAMW, CTPOUTb TrpaduKnu MU3YyYEeHHbIX 3aBUCUMOCTEN (PU3NYECKUX
BENNYMH;

Xapakrepu3oBaTb CBOWCTBA Ten, OM3NYeCKne SBMEHUA U Npouecchl, UCMomnb3ys
3aKOH COXpPaHEeHUs 3HEeprumn, 3aKOH BCEMUPHOrO TATOTEHWS, NPUHUUN Cynepnosnuun
Cvn, MpPUHUMN OTHOCUTENbHOCTU [anunes, 3akoHbl HbLIOTOHA, 3aKOH COXpaHeHUs
UMNyrnbca, TeopeMy O KMHETUYECKOW 3Hepruu, 3akoH [yka, 3akoH BepHynnu, 3akoHbl
OTPaXXeHusi U npenomrieHna ceeta, PopMyry TOHKOW NWH3bI, NaHeTapHy Moaernb
aToMa, HYKMOHHYI MOAenb aTOMHOro s£4pa, 3aKOHbl COXPaHeHUs 3apsgoBOro U
MacCoBOro u4ucen npuv sSAepHbIX peakuusx, Mpu 3TOM pasnuyaTtb CNOBECHYHO
dOpPMYNMPOBKY 3aKOHA N ero MaTemMaTU4ECKOE BbIpaXeHUE;

CTpOUTb (puanydeckne Mogenun pearnbHbIX OBBLEKTOB, MPOLECCOB U SABMEHUN,
BblAeNSATb MpU 3TOM CYLECTBEHHble W BTOPOCTEMNEHHble CBOWCTBA OOBLEKTOB,
NpOLLeCCcOoB, SBMIEHUN, NPUMEHATb uandeckme mogenu Ans ob6bsacCHeHUs pusmyecknx
NpOLLeCCOB U pelleHus y4ebHbIX 3agay;

00BbACHATL PU3nYeckme ABMNeHUsi, Npoueccbl U CBOWCTBA Ter, B TOM 4ucre B
KOHTEKCTE CUTYyaLnin NPakTUKO-OPUEHTUPOBAHHOIO XapakTepa, 1 pellaTb Ka4yeCTBEHHbIe
3agjaun, B TOM uucrie Tpebylolimne YMCNEHHOro OLIEHMBAHUSA XapaKTepHbIX 3HaYeHui
PU3NYECKNX BENUYMH, MNpPU ISTOM BbIOMpPaTb afekBaTHYl (U3NYECKYI0 MoAenb,
BbIABNATL MNPUYMHHO-CNEACTBEHHbIE CBA3WM W BbICTPaAMBaTb JIOMMYECKYIO LEnoYKy
paccy>XgeHun ns 2—3 waroB ¢ ONnopon Ha U3y4yeHHble CBOMCTBA (PUINYECKUX SABIEHUN,
PU3n4ecKkne 3aKoHbl, 3aKOHOMEPHOCTU U MOAENY;

YBEPEHHO pellaTb pacyéTHble 3agadn No M3yvyaeMbiM TeMam Kypca U3UnKu,
BblOMpas agekBaTHy (OU3NYECKyl0 MOAernb, C UCMNOMb30BaHNMEM 3aKOHOB U hopmyr,
CBA3bIBAKOLWMNX (PU3MYECKMEe BENUYMHbI, 3anuUcbiBaTb KpaTkoe YCroBue U pa3BEpPHYTOe
pelueHne 3agaun, BbiABNATb HegocTalowme nnm n3bbiToYHble AaHHbIe, 060CHOBbLIBATH
BbIOOp MeToda pelueHust 3adadvv, UCNosib30BaTb CrpPaBOYHbIE OaHHble, NPUMEHATb
MeToAbl aHanuM3a pasMepHOCTeW, WCMNOoNb3oBaTb rpaduyeckme MeTodbl peLleHUs
3agjad, npoBoAMTb MaTemaTudeckme npeobpasoBaHUA W pacyéTbl, OUEHWBATb
pPeanuCTUYHOCTb MOSTYYEHHOrO 3HayeHus U3NYECKOW BENUYMHBLI U OonpedensaTb
pa3mMepHOCTb (PU3MYECKON BEMNNYMHDI, NMOMYYEHHOW NPU peLleHnun 3aauu;

pacnosHaBaTb MNpobnembl, KOTOpble MOXHO pelnTb NpU NOMOLUM (PrU3nYecKux
MeTodoB, M npegnaratb OPUEHTUPOBOYHLIN  Cnocob pelleHus, B ONMCaHUK
nccrnefoBaHUs pacno3HaBaTb NpoBepseMoe MnpeanorioxeHne (rmnotesy), oueHMBaTb
NpaBUIbHOCTb MopsAka NpoBeAeHUs UCCneaoBaHus, UHTepnpeTMpoBaTb NOSTyYeHHbIN
pes3ynbTar;

NPOBOANTL ONbITbl MO HaGMIOAEHUIO U3NYECKUX SBNEHUN WU PU3UYECKUX
CBOWCTB Ten (M3ydeHuMe BTOpPOro 3akoHa HbIOTOHaA, 3akOHa COXpaHEeHWUs 3Hepruu,
3aKoHa COXpaHeHuss wuMmnynbca, [OeucTBue 3akoHa bepHynnu wn  BO3HWKHOBEHUWE
NOABEMHOWN CUNbI KpbiNa, 3aBUCUMOCTb Nepuoaa KonebaHum npyXMHHOro MasiTHuka ot
MacCbl rpy3a W >XECTKOCTU MNPYXWHbl W HE3aBUCMMOCTb OT aMnnuTyabl MarbixX
konebaHun, NpsIMONMHENHOE pacnpocTpaHeHue cBeTa, pasnoxeHwe 6enoro ceeTta B
CNeKTp, U3y4yeHne CBONCTB N300paXkeHNs B MIOCKOM 3epKarne U CBOUCTB U3obpakeHns
npegmeTta B cobupatowen nuH3e, HabrngeHne CnoWHbIX U NIMHENYaTbIX CNEeKTPOB
n3ny4yeHnsi): popmynmposaTb NPoOBEPSEMOE NpeanosioXeHne (rmnoTesy) 0 BO3MOXHbIX
pesynbTatax HabnigeHun, camocToATenbHO cobupaTb YCTaHOBKY M3 M3ObITOYHOrO
Habopa obopyaoBaHus, onucbiBaTb X0 OnbiTa U (POPMYNMPOBaTb BbIBOAbI;



NpOBOAUTL NPU HEOBXOAMMOCTU CEPUID NPSMbIX U3MEPEHUN, oNpeaensas cpeaHee
3Ha4YeHVEe U3MEepPSIEMON BENUYUHBbI U Onpefenss MorpeLwHoCTb pe3ynbTaToB MNPsMbIX
n3mepeHunn, o6ocHoBbIBaTb BbIGOP cnocoba namepeHus (MameputenbHoro npmudopa);

NPOBOAUTb KOCBEHHbIE U3MEPEHNA (PU3NYECKUX BENUYMH (CpedHsIs CKOpPOCTb U
yCKOpeHue Terna npu paBHOYCKOPEHHOM [OBWXXEHWUW, YCKOpeHWe CBODOAHOro nageHus,
XKECTKOCTb MPYXXUHbI, KOIPMPULNEHT TPEHUSA CKOMBbXEHUS, MexaHuveckass pabota u
MOLLHOCTb, YacToTa 1 nepunop konedaHmm matemMaTU4eCcKoro 1 NPY>KMHHOrO MasiTHUKOB,
dOKyCHOE paccTosiHMe cobuparlolen NMH3bI U €€ onTu4eckas cuna, pagvoakTUBHbIN
¢OH) C MCNONb30BaHMEM aHanoroBbiX U UMMPOoBbIX NpMbopos: 060CHOBLIBaTL BbIGOP
MeToda W3MEPEHWs, NMaHMpOBaTb  U3MEpPEeHusi, CaMOCTOATENbHO  cobupaTb
9KCNEPUMEHTAanbHY0 YCTAHOBKY, BbIYUCIIATbL 3HAYEHWE BENWYMHbI U aHanNU3npoBaTb
nonyyeHHble  pes3ynbTaTtbl, OLEHMBas MOrPeLHOCTb  pe3ynbTaToB  KOCBEHHbIX
N3MepeHun;

NPOBOAUTL 3KCMEPUMEHTAmNbHbIE WCCNEAOBaHUSA 3aBMCUMOCTEN  (PUBNYECKMX
BEMNYMH (3aBUCMMOCTb MYTM OT BPEMEHU MpPU PaABHOYCKOPEHHOM ABWXKeHun 6e3
HayanbHOW CKOPOCTU, 3aBUCUMOCTb CUSbl TPEHUSI CKOMNBbXEHUS OT CUIbl HOPManbHOro
AaBneHusi, nepuoga konebaHMM MaTemMaTUyeckoro MasiTHUKa OT  AOJIMHbl  HUTW,
onpeneneHne yckopeHust cBo60aHOro nageHuns, nccnegoBaHne N3MeHeHNs BENUYMHbI
N HanpaBneHWs WHOYKLMOHHOIO TOKa, 3aBMCMMOCTb Yrna OTpaXKeHus cBeTa OT yrna
nageHus, yrna npenomMneHus oT yrina nageHns CBeTOBOro Jiyya, uccrnegoBaHne TPEKOB:
N3MEpPEHNE SHEPTNN YacTuLbl MO TOPMO3HOMY NyTn (NO choTorpadunsim)): COBMECTHO C
yuntenem dopmMynupoBatb 3agady W rMnoTesy MWCCrefoBaHUs, CaMOCTOSITENbHO
nnaHMpoBaTb UCcnegoBaHWe, CaMOCTOSTENbHO cobupaTb  JKCNepUMEHTanbHYH
YCTaHOBKY, MPEeACTaBnsaATb MNOSIyYEHHble 3aBMCUMOCTU (PU3MYECKUX BENUYMH B BUAE
Tabnuy n rpadukoB, OLEHMBATb MOrPEeLHOCTM, AenaTb BbIBOAbI MO pesyrnbrartam
nccnenoBaHus;

cobniogate npasuna 6GesonacHoro Tpyga npu pabote ¢ nabopaToOpHbIM
obopynoBaHuewm;

XapakTepu3oBaTb MPUHUMMBLI AEACTBUS U3YyYeHHbIX NpubopoB, TEXHUYECKUX
YCTPOWCTB N TEXHOSOMMYECKMX NPOLECCOB C OMOPOM Ha MX OnNUcaHus (B TOM 4ucne:
CNMOOMETP, AAaTUMKU MONOXEHUS, PaCCTOSHUA W YCKOPEHUs, pakeTa, 3XOSI0T, OYKM,
nepwuckon, gpotoannapaT, MUKPOCKON, TENECKON, ONTUYeCKne CBETOBOAbI, CNEKTPOCKOM,
A031MeTp, Kamepa BunbcoHa), ncnonb3ysa 3HaHUA O CBOMCTBaX PMU3NYECKNX SBNEHNIA U
Heobxogumble U3NYecKne 3aKOHOMEPHOCTW, MUCMONb30BaTb CXEMbl U CXeMaTUYHbIE
PUCYHKN  U3YYEHHbIX TEXHUYECKMX YCTPOWCTB, MW3MEpPUTENbHbIX MNpuMbOpoB U
TEXHOMOMMYeCcKkMx NPOLECCOB MpU peLleHnn y4ebHO-NpakTUYecknx 3agad, onTuyeckue
CXeMbl OS5 NOCTPOEHNs n3obpaxkeHui B NSIOCKOM 3epkarne u cobupatowen nmH3ae;

npMBOAMTL NpUMepbl (HaxoauTb WHOpMauuIo O npuMMepax) MNpPaKTUYEecKoro
MCNONb30BaHMA (OU3MYECKMX 3HAHMA B MNOBCEQHEBHOM XW3HWM [nsi obecnedeHus
GesonacHocTM npu obpaweHun ¢ npubopamMm U TEXHUYECKMMU YCTPOMCTBaAMMU,
COXpaHeHMs 300pOBbA W COOMOOEHUA HOPM  3KOMOrMYEeCKOro noBedeHna B
OKpy>XaroLieun cpeae;

OCYLLECTBNATbL MOUCK WHGOPMaUMK (PU3MYEeCKoro copepxaHus B WHTepHeTe,
CaMOCTOATENBHO (POPMYyNMpPYysi MOMCKOBLIN 3anpoc, HaxoauTb MyTW onpeaeneHus
AOCTOBEPHOCTU MNOJSTIYYEHHOW WH(OpMaUMM Ha OCHOBE WMEKLUUXCHA 3HaHUA U
AOMOMNHUTENBHBLIX UCTOYHWUKOB;



MCNoNb3oBaTb MNPU  BLINOMHEHUN YY4EOHbIX 3aJaHU  HaYYHO-MOMYNSAPHYIO
nutepaTtypy (uU3N4ecKoro copepkaHusi, CrpaBOYHble MaTtepuarsbl, pecypcbl CeTu
MHTepHeT, BnageTb nNpuéMamMm KOHCMEKTUPOBaHMA TekcTa, npeobpasoBaHus
MHJOPMaLNKM U3 O4HOW 3HAKOBOW CUCTEMBI B PYrYI0;

co3gaBaTb COOCTBEHHble TMUCbMEHHbIE W YCTHble COoOoOLEeHns Ha OCHOoBe
MHpopMaLUN M3  HECKONBbKMX WCTOYHWKOB (PM3MYECKOro coaep)kaHus, nyenuyHo
npeacTaBnNATb pesynbTaTbhl NMPOEKTHOW WU mUccnegoBaTernbCKoOW AeATeNnbHOCTU Mnpu
9TOM rPamMOTHO UCMOJSIb30BaTb U3YYEeHHbIN NOHATUMHBLIM annapaTt u3y4yaemoro pasgena
du13MKM K COMpPOBOXAATb BLICTYNSIEHME Mpe3eHTaunen ¢ Y4ETOM OCOBEHHOCTEN
ayauTopum CBEPCTHUKOB.



TEMATUYECKOE NMIAHUPOBAHUE
7 KINACC

KonunyecTtBO 4YacoB

HammeHoBaHue pa3agenoB u TemM

OnNeKTPOHHbIe
(undbposBbie)

Ne n/n
nporpammbl Bcero KoutponkHble  MpakTuueckue obpas3oBaTeribHble
paboTbl paboTbl
pecypchbl
Pazpgen 1. ®u3uka n e€ posnb B NO3HAHUU OKpYXKaroLwero mupa
1.1 dusnka — Hayka o npupoge 2
1.2 dusnyeckmne BENUYUHBLI 4 3
E i -
13 CTECTBEHHO-Hay4HbIN MeTo 5 1
No3HaHuA
WToro no pasgeny 8
Pasgen 2. NMepBoHavanbHblIe CBeAEHUS O CTPOEHUU BellecTBa
2.1 CTpoeHue BelecTBa 2 1
29 [1Bm>XeHne n B3anmogencrTamne 4actul 4 2
' BellecTBa
2.3 ArperaTHble COCTOAHUSA BeLlecTBa 1
Wtoro no pasgeny 7
Paspen 3. [IBMxeHne n B3anmoaemcTeme Ten
3.1 MexaHun4yeckoe aBmxeHue 10 2
3.2 MHepumna, macca, nnoTHOCTb 9 1 1
3.3 Cwvna. Bugbl cun 15 1 3
WToro no pasgeny 34

Paspen 4. [laBneHue TBEPAbIX TeN, XXKMQKOCTEN U ra3oB




[laBneHue. I'Iepe,qaqa OaBJ1IEHUA

4.1 TBEPALIMU TENaMW, XXUOKOCTAMMU U 5 2
rasammu
4.2 [laBneHune xXuakocTu 6
4.3 ATMocepHoe gaBneHne 5 1
4.4 ,D,eVICTB.I{Ie XNOKOCTU N rasa Ha 12 3
NOrpy>XEHHoe B HUX Teno
Wtoro no pasgeny 28
Paspen 5. Pabota 1 MOWHOCTL. Heprus
5.1 PaboTa n mowHoOCTb 6 1
5.2 [MpocTble MexaHU3Mbl 8 2
5.3 MexaHuyeckasa aHeprus 5 1
WTtoro no pasgeny 19
Paspen 6. MNoBTOpUTENnbLHO-0606W AWK MOAYNb
6.1 ‘ MoBTOpUTENBLHO-0606LL AWM MOLYNb 6
Wtoro no pasgeny 6
OBLLEE KONMMYECTBO YACOB IO 102 23

NMPOrPAMME




8 KNNACC

KonunyecTtBo 4yacoB ONEeKTPOHHbIe
HaumeHoBaHuMe pa3genoB n Tem (uncppoBbie)
Ne n/n KoHTponbHble [pakTuyeckue
nporpamMmmbi Bcero 6 6 obGpa3oBaTesnibHble
paboThbl paboTbl pecypebi
Pazpgen 1. TennoBble sBNeHUs
1.1 CTpoeHue 1 cBoKnCTBa BeLlecTBa 6
1.2 Tennosble npouecchl 33 1 6.5
WToro no pasgeny 39
Pasgen 2. dneKkTpu4yeckue U MarHUTHbIe sIBlIEHUS
21 onekTpuyeckme 3apsaabl. 3apsiKeHHble 9 1
' Tena u nx B3anMoencTBus
2.2 [MOCTOAHHLIN 3NEKTPUYECKMIA TOK 31 1 10
2.3 MarHuTHble aBneHns 11
2.4 OrnekTpoMarHuTHas MHOYKUnS 7 1 1
Wtoro no pasgeny 58
Pasgen 3. NNoBTOpUTENbLHO-0606W AWK MOAYNb
3.1 ‘ MoBTOpPUTENBHO-0606LLAOWMIA MOLY b 5
WTtoro no pasgeny 5
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 5 225




9 KINACC

HanmeHoBaHue pa3genoB u TemM

KonuyecTBO YyacoB

ONEeKTPOHHbIe
(uncppoBbie)

Ne n/n KoHTponbHble [pakTuyeckue
nporpamMmmbi Bcero 6 6 obGpa3oBaTesnibHble
paboThbl paboTbl pecypebi
Paspgen 1. MexaHu4yeckune siBreHus
MexaHunyeckoe ABMKeHME U cnocobbl ero
11 A 30 1 4
onucaHus
1.2 B3anmopencrteue ten 18 4
1.3 3aKOHbl COXpaHeHUs 15 1 2
Wtoro no pasgeny 63
Paspen 2. MexaHn4yeckue KonebaHunsi U BOJNHbI
2.1 ‘ MexaHn4veckne konebaHus 8 3.5
2.2 ‘ MexaHn4yeckume BOsHbI. 3BYK 10 3
Wtoro no pasgeny 18

Pazpen 3. 9neKkTpomarHMTHoOe nose u afeKTPOMarHUTHbIe BOSHbI

OneKTpoMarHMTHOEe nose n

3.1 6
3NEKTPOMArHUTHbIE BOSTHbI
WToro no pasgeny 6
Pasgen 4. CBeToBble ABfieHUA
4.1 3aKoHbl pacnpocTpaHeHnsa ceBeTa 8
4.2 JTnH3bI 1 onTnyeckne Npubopbl 6
4.3 PaanoxeHune 6enoro ceeTa B CekTp 2
Wtoro no pasgeny 16




Pa3pen 5. KBaHTOBbIE ABNeHusA

51 McnyckaHne n nornowieHne ceeTa 4 1
aToOMOM
5.2 CTpoeHue aToMHOro sigpa 5
5.3 AnepHble peakuuu 7
Wtoro no pasgeny 16
Paspen 6. MNoBTOopuTenbLHO-06006WaOWMN MoAyYIb
MexaHunyeckne aBneHuns
6.1 . 6 3
(noBTOPUTENBHO-0606LAOLLMIA MOAYIIb)
Tennosble ABNEHNSA (NOBTOPUTENBHO-
6.2 y 3
obobLwarowmnn moaynb)
OneKTpOMarHUTHbIE ABMNEHUSN
6.3 . 3 1
(noBTOPUTENBHO-0606LLAOLLMIA MOAYSIb)
CeToBble sIBMeHUs (MOBTOPUTESBHO-
6.4 . 1 1
obobLatowmnn mogynb)
6.5 MoBTOpUTENBLHO-0606LL AWM MOLY b 4
Wtoro no pasgeny 17
OBLUEE KOJTMYECTBO YACOB MO NMPOIrrPAMME 136 26.5







NOYPO4YHOE NMNIAHUPOBAHUE
7 KINACC

KonuyecTBO YyacoB

ONEeKTPOHHbIe

Ne Tema vboka K f Harta uncpoBblie
n/n P Bcero OHTPOREHLIE pakTieckue M3y4yeHuss obpasoBaTesibHble
paboTbl paboThbl pecypebi

dunsnka — Hayka O npupoae. 1

AsneHunsa npupoabl

dusnyeckme aBneHns 1

®dunanyeckmne BENUYUHDI.

PasmepHocTb. dusmyeckune 1

npubopsbl. NorpewHocTn Npu

NPSIMbIX NU3MEPEHNAX

Ypok-uccrnenosaHue "Mamepenue

NIMHENHBbIX pa3MepoB Ten n 1 1

NPOMEXYTKOB BpeMeHn"

JTabopaTopHas paboTa

"MamepeHne obbEMa XKnagKkocTu n 1 1

TBEpPLOro Tena"

JlabopaTopHasa paboTa

"OnpeaeneHne pasmepoB ManbIX 1 1

Ten. Metog pagos"

MeTofbl Hay4YHOro NO3HaHUA.

OnuncaHue r3nyeckmnx ABNeHnn ¢ 1

NOMOLLbIO MOAENEN

Ypok-uccrnegosaHue "lNposepka 1 1

rmnoTesbl: JanbHOCTb MNONETa




Lwapuka, nyeHHOoro

roOpu3oHTaJsIbHO, TEM oonbLlue, yem

6onbLle BbicoTa nycka"

CTtpoeHue BellecTa. OnbIThl,
[loKa3blBaoLLMe OANCKPEeTHOoe
CTpPOEHWe BelllecTBa

10

11

12

13

14

JTabopaTopHas pabota "OueHka

avamMeTpa atoMa MeToaoM psAoB

(c ucnonb3oBaHnem
doTorpacumn)"
Ypok-uccrnenosaHue
"HabntoaeHne TennoBoro
pacwmpeHns rasos. OnbITbl NO
OoBHapy>XeHWo OeNCTBUS CUn
MOMEKYIISAPHOro NpUTsHXeHnsa"

[BMXeHne yacTuL BellecTsa.
Onddysunsa. bpoyHoBckoe
ABWXeHne

Ypok-uccnenosaHume
"HabntogeHne n obbacHeHne
BGpPOYHOBCKOro ABMXEHUSA U

Ancdysnn”
B3anmopenctBue 4acTtuy,
BELLIECTBA: NPUTSKEHNE N
oTTankuBaHue

15

ArperaTHble COCTOSAHUSA
BelwlecTBa. OcobeHHOoCTH
arperaTtHbIX COCTOSIHUIA BOAbI




16

MexaHuuyeckoe asuxeHue. MNyTb,
TpaeKkTopus, NepemMeLleHne

17

18

19

PaBHOMepHOE 1 HepaBHOMEpPHOE
apmxeHne. CKoOpocTb

HaxoxxgeHune ckopocTu, NyTu 1
BPEMEHU Npu paBHOMEPHOM
NPSAMOSIMHENHOM ABMXEHUN

JTabopaTopHas paboTta

"OnpegenexHne cKopocTun
paBHOMEPHOro ABMXeHUs"

20

"padmkn NPSAMOSIMHENHOIO
PaBHOMEPHOIO ABMXKEHUS

21

22

23

PeweHne 3agay no teme "Pacyet
cpeaHen ckopocTtn”
JTabopaTopHas paboTa
"OnpeaeneHne cpenHen CKopocTu
CKONbXeHus 6pycka unu wapuka
No HaKITOHHOW NrocKocTn"

OTHOCUTENBHOCTL ABMKEHUA.

CnoxeHwne ckopocTen npwm
napannenbHOM ABMKXEHUN

24

Mony4eHune 1 aHanu3 rpadukoB
3aBMCUMOCTU NMYTU U CKOPOCTU
ABWXEHUS OT BPEMEHM

25

26

PelweHune rpaduyeckmx 3agay no
Teme "MexaHuka. PaBHoMepHoe
NPAMOSIMHENHOE ABUXEHUe"

ABneHne nHepumn. 3akoH




nHepumnn

27

Bsaumopgencrsume ten Kak
npUyYnHa N3MEHEHUSI CKOPOCTM.
Macca Tena kak mepa MHEPTHOCTHU
Tena npu noctynaTtesisHoM
ABUXEHNN

28

29

Ypok-uccnegosanue "CpaBHeHme
Macc no B3ammogencrtauto Ten"

NMnoTHOCTb BellecTBa

30

JlabopaTopHasa paboTa
"OnpeaeneHne nNiIoTHOCTH
TBEpOOro Tena"

31

32

PeweHne 3agay no teme "Macca
Tena. NnoTHocTb BewecTea"

Cwmecu u cnnasebl. lNoBepxHOCTHas
M NMHEenHas NnoTHOCTb

33

MoaroTtoBka K KOHTPOMNbHON
paboTe no teme "®dPusmka — Hayka
o npupoae. lNepBoHa4vanbHble
cBegeHus ob atTomHo-
MOREKYISIPHOM CTPOEHUN
BewecTBa. MexaHuka"

34

KoHTponbHas paboTa no teme
"®unsnka — Hayka o npupoae.
lMepBoHa4vanbHble cBegeHUN 06
aTOMHO-MOMEKYNSPHOM CTPOEHUN
BellecTBa. MexaHuka"

35

Cuna. AsneHue TaroteHud. Cuna




TAXECTU

36

37

N3o6paxeHne cun. PelueHne
3agadv no teme "OnpegenexHune
cunbl TXXKecTn"

Cwuna ynpyroctn. 3akoH N'yka

38

Bec tena. NamepeHue cun.
OnHamomeTp

39

40

41

Ypok-uccrnenosaHume
"HabntogeHne nameHeHus
CKOpPOCTU Npu B3auMoaencTemm
Ten"

PeweHnue 3apgay no teme "Cuna
ynpyroctu. Bec Tena"

JlabopaTopHasa paboTta "OnbIThl,
AEMOHCTpUpYyoLne 3aBUCUMOCTb
pacTskeHus (aedopmaumn)
NPYXXUHbI OT NPUMOXKEHHOWN cusbl"

42

43

44

Cwuna TpeHus

CnoxeHune curn.
PaBHogencTBylowas cuna
PelweHve 3agay no teme

"CnoxeHune cun.
PasHogencTByowas cuna"

45

PelwleHne 3agay no teme
"B3anmopencteue ten. Cunsl B
MexaHuke"

46

PeweHnuve 3agay no teme "Cuna
TpeHunsa". Ypok-uccnegosaHue no




Teme "MiccnepgoBaHue
3aBMCUMOCTU CUMbl TPEHUSA OT
nfowagmn conpmkocHoBeHns"

JTabopaTopHas pabota "OnbIThl,
[AEMOHCTPUPYHOLLNE 3aBUCUMOCTb
CUNbl TPEHMUSI CKOMBXEHUS OT

4t CUNbl faBreHnsa n xapakrepa
conpuKacarLmxcs
nosepxHocten"
PeweHwne 3agay no teme

48 "B3anmopencteue ten. Cunsl B
MexaHuke"

49 '|'<OHTpOJ'IbHaVFI paboTa no teme

B3aumopencteue ten"

50 [laBneHune TBEPAObIX TEN
Ypok-akcnepumeHT "Cnocobbl

51 onpeneneHnsa gaBfieHUa TBepaoro
Tena"
Ypok-nccnegosaHme

52 "3aBUCUMOCTb JaBneHus rasa ot
TemnepaTtypbl”

53 [laBneHue »XnakocTten n rasos.
3akoH [Mackans

54 MHeBMaTU4eCKne ycTpomncTea
3aBUCMMOCTb AaBMEHUSA XXUOKOCTH

°5 OT rMy6uHbI

56 MmppocTaTuyeckun napagokc

57 Ypok-npoekT "UN3yyeHne




coobuatoLmxcs cocygos”

58

59

YpOK-KOH(pepeHUUs
"'vapaBnnyeckme mexaHmsmbl"
Mcnonb3oBaHMe BbICOKUX
AABNEHUN B COBPEMEHHbIX
TEXHONOIMSAX

60

PelwleHne 3agay no teme
"[1aBneHue xugkoctn"

61

62

63

ATmocepa 3emnu 1 NpuvmHbl eé

cywectBoBaHNA

Ypok-uccrnenosaHume
"lNposiBneHne gencreus
aTtmocdepHoro gasneHmsa”

NamepeHune atmocdepHoro
nasneHus. OnbIT Toppuyennu

64

3aBMCUMOCTb aTMOCEPHOro
AaBNeHus OT BbICOTbl HaA
ypoBHeM Mopsi. Mpubopbl ansa
n3mepeHnsa atMmocepHoro
AaBneHus

65

BapomeTp-aHepoua.
ATMOCepHoe gaBneHne Ha
pas3fMYHbIX BbICOTax

66

67

BbiTankueatowasa cmna. 3akoH
Apxumega

PeweHune 3agay no teme "3akoH
Apxumena"

68

Ypok-uccrnegosaHue




"OKcnepuMeHTansHoe
obHapyXeHve OencTBUS XNOKOCTH
M rasa Ha rnorpy>xeHHoe B HUX
Teno"

69

JTabopaTopHas paboTa
"OnpepneneHne BbiTankmaoLwemn
cunbl, 4EMUCTBYIOLWEN Ha Terno,
Norpy>XeHHoe B XNaKocTb"

70

71

72

MnaBaHue Ten

JTabopaTopHas paboTta
"ccnepgoBaHne 3aBUCUMOCTU
Beca Tena B Boje oT obbema
NOrpy>X€HHOW B XXMAKOCTb YacTu
Tena"

BosgyxonnasaHue. NnaesaHne
cynoB

73

PeweHune 3agay no teme "3akoH
Apxnmega. Ycnosus nrnaBaHus
Ten"

74

PelwleHne 3agay no teme
"[lencTBME XNOKOCTWN U ras3a Ha
NOrpyXeHHoe B HMX Teno"

75

76

Ypok-npoekT "KoHCTpynpoBaHue
apeomMeTpa Unu noaku u
onpeaeneHne rpy3onogbEMHoOCTH"
MogroToBKa K KOHTPONBHOWM
paboTe no Teme "[JaBneHue
TBEpAbIX Ten, XXMOKOCTeEN 1 rasos”




KoHTponbHas paboTta no teme

77 "[laBneHve TBepabIX Ten,
Xnakocten mn rasos”

78 MexaHunyeckas paboTa

79 MoLlHocTb

80 PeweHve 3agay Ha onpegeneHve
paboThbl U MOLLIHOCTU

81 PaboTa cunbl TSXXECTU U CUnbl
TpeHus
Ypok-uccrnenosaHue "Pacyéer

82 MOLLIHOCTH, pa3BnBaemMon npu
noabeéme no nectHuue"

83 MpocTble MexaHn3Mbl

84 MomeHT cunebl. lNpasuno
MOMEHTOB
JTabopaTopHas paboTta "M3y4eHne

85 npasuna pblyara asis noABUXHOIO
1 HenoaBWXHoro 6nokos”

86 "3onoToe npaBuno" MexaHuku
PelweHune 3agay no teme

87 "3onoTtoe npaBuno mexaHukn" /
Bcepoccuinckasa nposBepoyHas
paboTa
PeweHune 3agay no teme "PaboTta

a8 CUNbl TSXKECTU U CUnbl TpeHns" /
Bcepoccuinckast nposBepoyHasi
paboTa

89 Ypok-npoekT "lNpoekTnpoBaHune




nosiMcnacToB € 3a4aHHbIMU
napametpamu”

90

91

92

Ypok-KoHepeHums "MNpocTble
MexaHu3Mbl B ObITy, TEXHUKE,
XuBbIX opraHmamax”

KoadhdpmumneHT nonesHoro
AEeNCTBUS NPOCTbIX MEXaHNU3MOB
JTabopaTopHas paboTta

"Onpepgenenune KI nogBuxHOro
1 HenoaBwXHoro 6nokos"

93

MexaHun4yeckas aHeprus.
KnHeTunyeckas 1 noteHumanbHas
3Heprus

94

95

96

97

3aKoH coxpaHeHUs1 MexaHU4ecKow
aHepruu

YpPOK-3KCNepUMEHT
"OKcnepuMeHTanbHoe
onpeaeneHne N3aMeHeHus
KWHETUYECKOM N NOTEHUNANbHOMN
3HEeprnn nNpu ckaTbiBaHUM Tena no
HaKMOHHOW nnockocTn"

MogrotoBka K KOHTPOSbHON
paboTe no Teme "Pabota n
MOLLHOCTb. QHeprna"

KoHTponbHas paboTa no teme
"PaboTa 1 MOLWHOCTb. JHeprusa"

98

PaboTa c Tekctamu no Teme
"MexaHunyeckoe asmxeHue"




PaboTta c Tekctamu no teme

99 L1) n l
CTpoeHue BellecTBa
100 'I':’a60Ta c TeKCTaM'!/I no teme 1
Cwunbl B npupoae
Pabota c TekcTamum no Teme
101 "[laBneHve TBEPAbIX Ten, 1
Xnakocten mn rasos”
PaboTa c TekcTamum no Teme
102 N Y 1
OHeprus. [NpocTbie MexaHU3MbI
OBLUEE KOJIMYECTBO YACOB MO 102 23

NMPOrPAMME




8 KNNACC

KonunyectBO 4yacoB

ONEeKTPOHHbIe

Ne Harta uncpoBble
n/n Tema ypoka Bcero KoutponkHble  MpakTuueckue M3yyeHMa obpasoBaTesibHble
paboTbl paboThbl pecypebi
OcCHOBHbIE NONOXEHUA
1 MONEKYNAPHO-KNHETUYECKON 1
TEOPUN N UX ONbITHbIE
noaTeepXxaeHuns
5 Macca n pasmep aToMOB " 1
MOMeKyn
Mogaenu TBepaoro, Xunakoro u
3 razoobpasHoOro CoCTOsHUM 1
BelllecTBa
Ypok-koHbepeHUna
4 "Kpuctannuyeckme n amopgHbie 1
Tena. 'padpeH. MNony4yeHne
NCKYCCTBEHHbIX arimasos"
5 Cma4mBaHue 1 KanunnsapHoCTb. 1
[MoBepXHOCTHOE HaTsXKeHue
6 Tennosoe pacwmpeHue n cxatue 1
7 Tennosoe aABmxeHue. Temnepartypa 1
8 TemnepaTtypHble LWKasnbl
9 BHyTpeHHsist aHeprusa n cnocobbl eé 1
N3MeHeHus
10 Buabl Tennonepeanayn
11 Ypok-koHbepeHUna 1




"cnonb3oBaHne TennoBbIX
CBOWCTB BELLECTB 1 MaTepunanos B
Lensix aHeprocbepexeHunsa"

12

13

14

15

16

17

18

Konu4yecTtBo TennoTbl. YAenbHas
TENNOEeMKOCTb

Ypok-nccrnenosaHue "lNposepka
rmnoTesbl JIMHENHOM 3aBUCUMOCTU
AJIMHbI CTONBMKA XNOKOCTU B
TepMoMeTpu4eckon Tpydke ot
TemnepaTtypbl"

YpaBHeHue TennoBoro 6anaHca.
TennoobmeH n Tennosoe
paBHoBecue. 3akoH HbloToHa—
PuxmaHna

JTabopaTopHas paboTta
"ccnepoBaHue aBneHns
TennoobmeHa nNpu cmeLlmnBaHnn
X0nogHom n ropsayven sogbl"

PelwweHue 3agay no teme
"TennoobmeH n Tennosoe
paBHoBecue"

JTabopaTtopHas paboTa
"OnpegeneHne konnyecTea
TennoTbl, NONY4YEHHOro BOAOW MNpwu
TennoobMeHe ¢ HarpeTbiM
MeTannnMyecknm unnmHgpom”

[naBneHue n otBepaeBaHue

KpuUctaniim4eCKkmnx BeLLECTB.
YaenbHaqa TennoTta nnasneHus




19

PeweHne 3agay no teme
"NnaBneHve n oTBepaeBaHne
Kpuctannuyeckux ten"

20

JTabopaTopHas paboTta
"OnpeneneHvie yaensHoOW TenmnoThbl
nnaesnexHus nega"

21

Ypok-uccnegosaHue "CpaBHeHune
npoL,EeccoB NraBneHns
KpUCTanmMyecknx Ten u
pasMArYeHmsa Npu HarpeBaHun
aMmopdHbIX Ten"

22

23

24

MapoobpasoBaHne 1 KoHAEHCAUNS.
NcnapeHnue

Knnenwne. YoenbHaa tennota
napoobpasoBaHus. 3aBUCMMOCTb
TemnepaTypbl KUNEHUs OT
aTMocdepHOoro gaBneHust

PewweHune 3agay no teme
"Mapoobpa3oBaHne n knnexHne"

25

Ypok-uccnegosanue "Ob0bsicHeHME
3aBUCMMOCTU Temnepartypbl
Kunenusi ot gasneHma"

26

27

HacbILEeHHbIN 1 HEHACbILLEHHbIA
nap. BnaxHocTb Bo3ayxa

BnaxHocTb Bo3ayxa u eé
namepeHue. JllabopatopHas paboTta
"OnpeneneHne OTHOCUTENBHOM
BNaXXHOCTU Bo3gyxa"

0.5




PeweHne 3agay no teme

28 "BrniaxHocTb"
PeweHne 3agayv n aHanua

29 CUTyaLMI, CBA3AHHbIX C ABNEHUAMU
ncnapeHnsa n KoHgeHcauum

30 OHeprusa Tonnuea. YaenoHas
TennoTa cropaHusi

31 |_|pVIHLI,VII'IbIWpa6OTbI TENMoBbIX
aBuratenen

32 MapoBasg TypbuHa. [iBuraternnb
BHYTPEHHEro CropaHus

33 KMJO TennoBoro asuratens

34 Pelwenune 3agay no teme "Krgj
Tennosoro asuratens"
YpokK-KOH(hbepeHuus "Tennosble

35 ABuUraTenu v 3almta oKpyXxatoLen
cpeap!”

36 Tennosble NOTepu B TENNOCETAX
3aKoH CoXpaHeHus 1 npeBpaLleHus

37 3HEPrNN B MEXAHUYECKUX U
TennoBbIX Npoueccax
MogroTtoBKa K KOHTpPONbHOW paboTe

a8 no Teme "TennoBble ABNEHUS.
M3meHeHne arperatHbIX COCTOAHUN
BellecTsa"
KoHTponbHas paboTa no teme

39 "Tennosble siBNeHusa. IameHeHne

arperaTHbIX COCTOSIHUI BellecTBa"




40

Anektpusaumsa Ten. [1ga poaa
3apsiaoB

41

Ypok-uccrnegosaHue
"MiccnepoBaHne crnocobos
pasnnyHbIX BELWECTB
Ha3MeKTpn3oBbIBaTLCH"

42

43

44

B3anmogencTeune 3apsKeHHbIX Ten.
3akoH KynoHa

OneKkTpuyeckoe nore.
Hanps»X€éHHOCTb aNeKTpMUYeCcKoro
nong. MNMpuHuUMn cynepnosvumm
3NEKTPUYECKNX nonem

HocuTenu anekTpnyeckmx 3apsgos.
onemeHTapHbIn 3apsa. CTpoeHne
aToma

45

3aKoH coxpaHeHWsi 3NeKTPUYEeCcKoro
3apsga

46

47

[MpOBOOHUKN, OUSNEKTPUKN 1
NosTlynpOBOAHUKMN
YpOoK-KOH(hepeHLUms "OnekTprsaums
B NoBCeAHEBHOMN XU3HN"

48

PeweHune 3apay no teme "3akoH
COXpaHEeHUs1 ANEKTPUYECKOro
3apsaga”

49

50

AneKTpuyecknin Tok. ICToOUHNKK
3EeKTPUYECcKoro Toka
Ypok-uccregoBaHue
"MiccnepoBaHne 0encTBus




3MEKTPUYECKOro nonsg Ha
NPOBOAHUKN U OU3NEKTPUKN"

51

52

ONEeKTPUYECKNn TOK B MeTannax

ONEKTPUYECKUI TOK B XKMAKOCTAX U
rasax

53
54

OnekTpuyeckas uenb
Cwuna Toka. AMnepmeTp

55

OrekTpmuyeckoe HanpsXXeHue.
BonbTmeTp

56

57

58

59

JTabopaTopHas pabota "Cbopka n
UCnNbITaHNE 3NEKTPUYECKON Lienm
NOCTOSIHHOrO TokKa"

3aBUCUMOCTb CUIbl TOKa OT
HanpsikeHusi. 3akoH Oma ons
yyacTka uenm

JTabopaTopHas paboTta
"ccnepoBaHue 3aBUCUMOCTM CUTbI
TOKa, NpOTEKaloLLEro Yepes
pe3ncTop, OT HaNPsXKeHUs Ha
pes3ncTope 1 conpoTMBEHNS
pesuctopa"

OnekTpunyeckoe conpoTUBNEHNE.
YpaensHoe conpoTuBreHne

60

JTabopaTtopHas paboTa
"Onpegenexne yaensHoro
COMpPOTUBNEHUSA NPOBOAHMKA"

61

PelweHuve 3agay no teme
"OnekTpruyeckoe ConpoTUBIEHME.




YaenbHoe conpoTuBreHne"

62

63

PeweHune 3apay no teme "3akoH
Oma"

NocnepoBaTenbHoe U
napannesnibHoe CoeauHeHMs
NPOBOAHMKOB

64

JTabopaTopHas pabota "lMpoBepka
npaBua CrioXeHus1 HanpsXeHn
npv nocnegosaTenbHOM
coeIMHEeHUN OBYX pe3ncTopos”

65

PeweHne 3agay no teme
"MocnepoBartenbHoOe U
napannenbHoe COeaNHEHMS
npoBOAHMKOB"

66

JTabopaTtopHas paboTa "lNpoBepka
npasuna ans cunbl Toka npu
napannenbHOM COeanHEHNU
pesnctopos"”

67

68

69

PeweHne 3agay Ha npuMeHeHune
3akoHa Oma ans pa3sin4Horo
coeagnHeHunsa npoBogHMKOB

O C 1 BHYTpEHHEE COMPOTUBNEHNE
NCTOYHMKA TOoka. 3akoH Oma ans
NosiIHOW uenu

Pelwenune 3agay no teme "3[C,
BHYTpPEHHEE CONPOTUBIIEHME
NCTOYHMKA TOoka. 3akoH Oma ans
nonHoun uenun"




70

JTabopaTopHas paboTta
"Onpegenexne 34C n BHyTpEHHErO
COMNPOTMBNEHUS NCTOYHMKA ToKa"

71

72

MpaBuna Knpxroda

JTabopaTopHas pabota "lMpoBepka
npasun Knpxroga"

73

Ypok-uccrneposaHue "3yveHne
BOJbT-aMMNePHbIX XapaKTepUCTUK
HeNMHEeNHbIX 3N1IeMeHToB"

74

75

76

PaboTa anekTpunyeckoro Toka.
MOLLHOCTb 9NEeKTPUYECKOro Toka

JTabopaTopHas paboTta
"OnpegeneHne paboTbl n
MOLLIHOCTW 3IEKTPUYECKOro Toka"

3akoH [xoynsa-JleHua.
MoTpebuTtenn anekTpnyeckoro
Toka. KopoTkoe 3amblikaHue

77

Ypok-koHpepeHuns "ObbsacHeHne n
NPUHUMN AENCTBUSA AOMALUHNX
aneKTpoHarpeBaTerbHbIX
npubopos"

78

MoaroToBKa K KOHTPONbHOM paboTe
no Teme "3AnekTpuyeckne 3apsagbl.
3apskeHHble Tena n nx
B3anmoaencteus. [NoCTOAHHbIV
3EeKTPUYECKUn TOK"

79

KoHTponbHas paboTa no teme
"OnekTpuyeckme 3apsabl.




3apspKeHHble Tena n ux
B3ammogenctBus. NocTosaAHHbIN
3reKTpuyeckmn Tok"

80

NocTogHHbIE MarHUTbl. MarHuTHoe
none 3emMnu un ero 3HadeHne ans
XXWU3HU Ha 3emne

81

Ypok-uccrnenosanue "3yyeHue
MarHUTHOrO MOt MOCTOSAHHbBIX
MarHUTOB Mpu Ux 06 beANHEHN U
pasgeneHun. Busyanusauusa nons
NOCTOAHHbLIX MarHnToB"

82

83

OnbIT OpcTega. MarHutHoe none
3MEKTPMYECKOro Toka

OnbiT AMnepa. MarHutHoe none
KaTyLKn ¢ TOKoM. [pumeHeHune
3NEKTPOMarHNTOB B TEXHUKE

84

Cuna Amnepa v onpegeneHue eé
HanpaBneHus

85

86

87

PeweHnuve 3agay no teme "Cuna
AmMnepa u onpeaenexHve eé
HanpasnexHua"

onekTpoaBuraTtenb NOCTOSAHHOIO
Toka. Micnonb3oBaHne
anekTpoasuraTenen B TEXHUYECKMUX
YCTPOMCTBAX M Ha TpaHcnopTe

Bcepoccuiickas nposBepovHas
paboTa

88

Bcepoccuickas npoBepoyHas




paboTa

89

90

JTabopaTopHas paboTta "3y4eHne
AENCTBUS MarHUTHOIO NONs Ha
NPOBOAHUK C TOKOM"
Ypok-koHpepeHuus "lMNpaktnyeckoe
npuMmeHeHune anektTpogsurarenen”

91

JTabopaTopHas paboTta
"KoHCcTpyupoBaHue 1 nayvyeHue
pyvp y

paboTbl anekTpoasuratens”

92

JTabopaTtopHas paboTa "amepeHune
KM anektpoaBuratensHOn
yCTaHOBKKN"

93

94

95

OnbiTbl ®apages. 3akoH
3NEKTPOMarHUTHOM MHAYKLMMW.
MpaBuno JleHua

Ypok-nccnegosaHue
"ccnepoBaHue M3MEHEHUN
3Ha4YeHus 1 HanpasneHns
WHOYKUMOHHOIo Toka"

PeweHune 3apay no teme "3akoH
3MEKTPOMArHUTHON MHAYKLNWN.
Mpasuno JleHua"

96

OnektporeHepaTop. Cnocobsbl
NOJTyYEHMNS ANEKTPOIHEPTUN

97

Ypok-koHbepeHUna
"OneKkTpocTaHumMn Ha
BO30OHOBMSIEMbIX MCTOYHMKA
3Heprun. NMpobnembl 3KoNornn.




TonnueHbIE 3NEMEHTbI U
anekTpomobunun"

KoHTponbHas paboTta

98 " "
OneKTpOMarHnTHbIe ABNEHUs

PaboTta c TekcTamu no Teme

99 "w n 1
TennoBble ABNeHUS

PaboTa c TekcTamu no Teme
"OnekTpuyeckme 3apsabl.
3apskeHHble Tena n nx
B3ammogencTeue”

100

101 Paborta ¢ Tekctamu no Teme 1
"INoCTOSIHHbIN 3NIEKTPUYECKUIA TOK"

PaboTta c TekcTamu no Teme
102 "MarHuTHble aBneHua un 1
aAfieKTpoOMarHuTHas nHaykumnsa"

OBLUEE KONMMYECTBO YACOB MO
NMPOrPAMME

102 5 22.5




9 KINACC

Ne

n/n

Tema ypoka

MexaHun4yeckoe OBMXKEHMeE.
MaTtepuanbHas Touyka. Cnocobbl
ONUCaHUA MEXaHNYecKoro
ABWXEHUS

Cuctema oTcyerTa.
OTHOCUTENBHOCTb MEXaHUYECKOro
ABWXEHUS

KonuyecTBO YyacoB

Bcero

KoHTponbHble
paboTbl

Oarta

MpakTuyeckue
M3y4vyeHus

paboThbl

ONEeKTPOHHbIe
uudpoBble
obGpa3oBaTesnbHble
pecypchbl

BeKTOprIe BeJIn4nHbI, onepaunmn
C BEKTOpaMu, npoekumnmn BEKTOPOB

Pagunyc-BekTop maTepmanbHOm
TOYKM, NepemMeLLeHmne Ha
NIOCKOCTU

PaBHOMepHOE npsiMmonnHenHoe
ABWXEHne

PeweHune 3agay no teme
"PaBHOMepHOEe NpsAMONIMHENHOE
ABmxeHne"

HepaBHOMepHOE NpSAMONUHENHOE
aApwxeHne. CpegHsas n
MrHOBEHHasi CKOPOCTb Tena npu
HEepaBHOMEPHOM ABUXEHUN

JTabopaTopHas paboTa




"OnpepneneHne cpegHen CKOpocTr
CKONbXeHus 6pycka unm
ABWKEHUS Lapuka no HakfoHHOM
nsiockocTn"

PaBHoyckopeHHoe
NPAMONMHENHOE [BUXEHNE.
YckopeHue

10

11

12

CKopoCTb paBHOYCKOPEHHOIO
NPSAMOSIMHENHOIO OBWXEHUSI.
"padmk ckopocTu

PelweHne 3agay no teme
"CKOpOCTb paBHOYCKOPEHHOIO
NPAMOMNHENHOIO ABMKEHNS"

MNepemeLeHne npu

PaBHOYCKOPEHHOM
NPSMONMHENHOM ABVXEHUM

13

JlabopaTopHasa paboTa
"OnpegeneHne yckopeHust Tena
npwv paBHOYCKOPEHHOM ABMXEHUM
No HaKNOHHOM nsiockocTn”

14

PeweHwne 3agay no teme
"MepemelueHne npn
paBHOYCKOPEHHOM
NPSAMOSIMHENHOM ABMXKEHUN"

15

JlabopaTopHas paboTa
"MccnegoBaHne 3aBUCMMOCTU
NyTN OT BPEMEHW MpK
pPaBHOYCKOPEHHOM ABWXEHUN 6e3
HavanbHOM ckopocTn"




16

17

18

padmnyeckasn nHTepnpeTaumns
YCKOpPEHUSsI, CKOPOCTMU,
NPOMUAEHHOro NyTU U
nepemMeLLeHus ans
NPSIMOSIMHENHOIO ABWXEHUS

PeweHve 3agay no teme
"['pacbnyeckas nHTepnpeTauus
YCKOpPEHUSI, CKOPOCTMU,
NPOMAEHHOro NyTU K
nepemMeLleHus ans
NPAMOMNHENHOIO ABMKEHNS"

YckopeHue cBo60gHOro nageHus.
OnbIThl Manunes

19

20

21

PeweHne 3agay no teme
"YckopeHue cesobogHoro nageHus'

[BwxeHne Tena, 6GpoLLEeHHOro Noa
YrMOM K FOPU3OHTY

PelweHune 3agay no teme
"[1BmxeHne Tena, bpoLeHHoro
nog yrrom K ropu3oHTy"

22

JlabopaTopHasa paboTa
"iccnepoBaHne OBMKEHUA Tena,
BGpoLUEeHHOro nog yriom K
rOpU30OHTY"

23

PelweHne 3agay no teme
"[1BM>KEeHME noa JeNCTBNEM
yckopeHus csobogHoro nageHns"

24

[BUXEHNE MO OKPYXXHOCTN




JInHenHas n yrnosasa CKOpoCTb,

25 nepuoa n yactoTa

26 CKopOCTb 1 ycKopeHue npu
ABWXEHMM MO OKPY>KHOCTU

57 PelweHune 3agay no teme
"[1BM>XEeHNE NO OKPY>XHOCTH"
YpOoK-KOHepeHums

o8 "Pacno3HaBaHne n npubnmxkeéHHoe
onucaHue pasnnyHbIX BUOOB
MexaHN4YecKoro asmxeHua"
MoaroTtoBka K KOHTPOMNbHON

29 paboTte no teme "MexaHn4eckoe
ABUXeHne n cnocobbl ero
onncaHmnga"
KoHTponbHas paboTa no teme

30 "MexaHun4yeckoe ABMKEHNE U
cnocobbl ero onncaHus"

31 MepBbIn 3akOH HbtoTOHA. BekTop
cunbl

32 BTopon 3akoH HbtoToHa.
PasHogencTByoLWwasn cuna

33 TpeTtnn 3akoH HbloTOHa.
Cynepnosuuna cun

34 Cwuna ynpyroctun. 3akoH Nyka

35 PeweHune 3agay no teme "Cuna
ynpyroctun"

36 JlabopaTopHas paboTa

"ccnepoBaHne 3aBUCMMOCTU




CUNbI YNPYrocTu, BO3HUKAKOLLEN B
NPY>XUHe, OT CTeneHn
aedopmaunm npy>xmHol"

37

38

39

40

Cwuna tpeHna. KoadppumumneHt
TpeHuna

JTabopaTopHas paboTta
"OnpegeneHne koadpdpuumeHTa
TPEHUs CKOMbXeHuns"

JTabopaTopHas paboTta
"ccnepoBaHne 3aBUCUMOCTU
CUINbl TPEHUS CKONBbXEHUSA OT
CuUIbl HOpMaribHOro nasnenus"

[BWXeHNe Ten Nno OKPY>KHOCTU
nog AeNCTBUEM HECKOJTbKUX CUIT

41

42

3akoH bepHynnu n nogbemHas
cuna Kpbina

YPpOK-KOH(pepeHUUs
"CoBpeMeHHbIe neTaTerbHble
annaparhbl, cyfa Ha NogBOAHbIX
KPbINbsiX, aHTUKPLINO Ha
CKOPOCTHbIX aBTOMOOMNAX.
[1BxeHne noesga Ha MarHUTHOM
nogyLuke"

43

44

Cwuna T9)KecTu U 3aKoH
BCEMUPHOIO TArOTEeHUSN

[BmxeHue Ten BOKpyr
rpaBUTaLMOHHOrO LeHTpa. [epBas
KOCMUYecKast CKOpOCTb




45

HeBecomocTb 1 neperpysku

46

47

PaBHOBecre maTtepuansHOn
Toukn. ABCONOTHO TBEPOOE TENO

MomeHT cunebl. lNpaBuno
MOMEHTOB

48

Ypok-uccnegosaHme
"OnpeperneHne LueHTpa TSKeCTn
pasnn4yHbIX Ten"

49

Mmnynbc Tena. NameHeHune
nmnynsca. Mnynbc cunoi.
Ynpyroe n Heynpyroe
B3aMmoaencreune

50

51

3aKoHbI U3MEHEHMSA 1 COXPaHEHUS]
nMmnynbca

PeaktnBHOe aBmxeHune

52

53

54

PeweHune 3agay no teme "3akoH
COXpaHeHust nMnynbca.
PeaktnBHOe aBuxeHune"

MexaHunyeckas paboTa u
MOLLHOCTb

PaboTa cunbl TsKecTu, Cunbl
YNPYrocTu 1 CUibl TPEHUS

55

JlabopaTopHas paboTa
"OnpeaeneHne paboTbl cunbl
TPeHMs Npy paBHOMEPHOM
ABWXEHUM Tena no
rOPU3oHTaNbHOM NOBEPXHOCTU'

56

CBs3b aHepruun n paboTbl




57

58

JTabopaTopHas paboTa
"OnpegeneHne paboTbl Cunbl
yrnpyrocT npu nogbLeéme rpysa c

ncnonb3oBaHnem HeENOABMXHOIO U

noaBuxHoro 6rokos"
MoTeHunanbHas aHeprus

59

60

KunHeTnyeckaa aHeprus. Teopema

O KNHETUYECKON SHEpPIrmn

3aKOH U3MEHEHUs N coXxpaHeHus
MeXaHN4YeCKOM 3Heprnm

61

PeweHune 3agay no teme "3akoHbl

N3MEHEHNA N COXPaHEHUSN
MexaHn4eckom aHeprumn"

62

MoaroTtoBka K KOHTPOMNbHON
paboTe no teme
"Baanmogencrtame Ten. 3akoHbl
coxpaHeHus"

63

64

65

KoHTponbHas paboTa no Teme
"B3anmogencrteune Ten. 3akoHbl
coxpaHeHus"

KonebaTtenbHoe aABmXeHue.
OCHOBHbIE XapaKTEPUCTUKN
konebaHun: nepuon, YyacroTa,
amnnutyga

MaTtemaTnyecknn n NPyXMHHbLIN

MasTHMKKN. JTabopaTopHasa paboTta

"MiccnepgosaHmne 3aBMCUMOCTH
nepuoga konebaHun rpysa Ha

0.5




HUTW OT ANUHbI HUTK"

66

67

JTabopaTopHas paboTta
"MccnenoBaHve 3aBUCUMOCTH
nepuoaa konebaHu NpyXMHHOro
MasiTHMKa OT Maccbl rpysa”

"apmoHun4yeckne konebaHus

68

JTabopaTopHas paboTa
"NamepeHne yckopeHuns
cBobogHoro nageHmsa"

69

3aTtyxatowme konedaHus.
BbIHYyXOeHHble kKonebaHus.
Pes3oHaHc

70

71

72

lMpeBpaLlueHne aHeprum npu
KonebatenbHOM ABMXXEHUN
Ypok-uccrnenosaHue "lNposepka
He3aBMCMMOCTKM nepuoaa
konebaHuin rpy3a, NoABELUEHHOrO
K JIeHTe, OT Macchl rpysa”

MexaHunyeckne BOSHbI:
npoaosibHbliE U NonepeYyHblie

73

CBoncTBa MeXaHM4YeCKMUX BOJTH.
[nnHa BOMHbI U CKOPOCTb €€
pacnpocTpaHeHus

74

75

Ypok-uccrnegosaHue
"HabnwogeHue nHtepdepeHumnmn n
Andpakunm BoSTH Ha MOBEPXHOCTU
BoAb!"

Ypok-KoHepeHums




"MexaHunyeckune BOMHbI B TBEPAOM
Tene. Cencmuyeckme BonHbI"

76

77

3Byk. PacnpocTtpaHeHue u
OTpaxkeHue 3ByKa

PeweHune 3agay no teme "3ByK"

78

Ypok-uccnegosaHme
"OKcnepuMeHTansHoe
onpeferneHne rpaHny, 4acToThbl
CNbILWNMbIX 3BYKOBbIX KOnebaHmn"

79

80

81

82

'POMKOCTb 3ByKa U BbICOTa TOHA.
AKYCTUYECKMI pe30oHaHC.

Ypok-uccrnenosaHume
"HabntogeHne n obbacHeHne
aKyCcTu4eckoro pesoHaHca"
MHdpasByK 1 ynbTpasByk.
KoHpepeHuumsa "Mcnonb3oBaHne
ynbTpasByKka B COBPEMEHHbIX
TexHonormsax"

OneKkTpoMarHMTHoe rnose u
3NEeKTPOMarHUTHbIE BOJHbI

83

84

CBowncTBa aN1eKTPOMarHUTHbIX
BOJTH

Ypok-koHepeHums "LLkana
31IEKTPOMAarHUTHbIX BOJTH.
Mcnonb3oBaHne
3MIEKTPOMAarHUTHbIX BOSTH ANs
coToBOM cBA3U. Pagnonokauus.
Kocmunyeckasa cBasb "




85

PelwweHne 3agay Ha onpepeneHne
4acToTbl U OJTNHbI
SﬂeKTpOMaFHVITHOVI BOJIHbI

86

87

88

QrneKkTpoMarHuTHas npupoaa
cBeTa. CKopocTb cBeTa
BornHoBble cBoOMCTBa cBeTa:
NHTepepeHUna n andpakuma
JlyyeBasi Mmogene ceeTa 1

reomeTpuyeckas onTuka.
McTouHuKkn ceeta

89

MpamonnHenHoe
pacrnpocTpaHeHue cBeTa.
3atmeHuns ConHua v JlyHbl

90

91

3akoH oTpaxkeHus ceeTa. [nockoe
3epkarno

MocTpoeHne nsobpaxeHun,
CPOPMUPOBAHHBIX 3epKasiom

92

MpenomneHne ceeta. 3akoH
npenomneHus ceeta. lNonHoe
OoTpa)keHue ceeTa.

93

JlabopaTopHasa paboTa
"MccnepoBaHue 3aBUCMMOCTU
yrna npenomreHns ot yrna
nageHns cBETOBOrO fyya Ha
rpaHuue «BO3OyX-CTeKno»"

94

Ypok-uccrnegosaHue "AHanms u
06BbACHEHNE ONTUYECKOrO
Mupaxa"




95

96

YpoK-KoHepeHums
"Mcnonb3oBaHWe NOfHOro
BHYTPEHHEro OTPaXXeHUs:
CBETOBOAbI, ONTUKOBOSIOKOHHAsA
CBA3b"

NuHza, xon nyyen B NUMH3e

97

98

dopmyna TOHKOW JSINH3bI

JTabopaTopHas paboTta
"OnpegeneHne ooKyCcHOro
pPacCTOAHMSA N ONTUYECKON CUIbI
cobupatoLen nmMH3b!"

99

Mony4eHne nsobpaxeHun ¢
nomoLLbo cobupatoien m
paccenBatoLemn SIMH3

100

Ypok-KoHepeHums "TpuHumn
AENCTBUS ONTUYECKMX NprubopoB
(Mmnkpockon, Teneckon,
doToannapar)"

101

102

103

['nas kak onTuyeckasa cucrema.
EJ'II/I30pyKOCTb 1 0aribHO30PKOCTb

PasnoxeHue 6enoro ceeTa B
cnektp. OnbITbl HelOTOHA.
CnoxeHune cnekTpanbHbIX LBETOB.
[Aucnepcus ceeta

Ypok-npaktukym "HabniogeHne n
0O bsICHEHNE OMbLITOB MO
pasnoXxeHuto 6enoro ceeTa B
cnektp. MNMonyyeHune 6enoro ueeTa




npu crioXkeHmn uBeToB"

104

105

OnbiTbl Pe3epdopaa v
nnaHeTapHasi Mogenb atoma

Moctynatbl bopa. Mogenb atoma
Bopa. McnyckaHne n nornoweHne
cBeTa aTOMOM.

106

KBaHTbI. JInHenyaTble cnekTpbl

107

108

109

Ypok-npakTukym "HabniogeHune
CMIOLLUHbIX U NIMHEeNnYaTbixX
CMEKTPOB U3MNyYEHUS U
ncnyckaHusa"

PagnoaktnBHocTb. Anbda-, 6eta-
N ramma-usnyyeHuns

CTpoeHune aToMHoro sgpa.
HyknoHHas mogens aToOMHOro
agpa

110

111

112

PaanoakTtnBHble NpeBpaLleHus.
MN3oTonbl

Mepuopg nonypacnaga
Ypok-koHepeHums "Lencrene
pPagnoaKTUBHbIX U3ITyYEeHUIN Ha

XMBble OpraHn3mbl. 3awmra ot
paguMoOaKTUBHOIO U3nyyeHns"

113

AnepHble peakuun. 3akoHbl
COXpaHeHuns 3apsa0BOro U
MaccOoBOro Yncen

114

3HepFI/1$I CBA3N aTOMHbIX A4ep.
CBs3b Macchbl u SHeprmm




115

PeweHune 3agay no teme
"ApepHble peakumn. SHeprug
cBasun"

116

Peakuuu cuHTesa 1 geneHus
anep. ctoununkn sHeprum ConHua
M 3BE3[

117

118

119

Ypok-KoHgepeHums "AnepHas
9HepreTuka. JKonorndeckue
npobnemMbl SAepPHOW SHEPreTUKN"

MogrotoBka K KOHTPOSBHON
paboTe no Teme "KonebaHus u
BOSTHbl. CBETOBbIE U KBAHTOBbIE
saBneHmns"

KoHTponbHas pabota no teme
"KonebaHusi n BonHbl. CBETOBbLIE
N KBAHTOBbIE SiBNEHUS"

120

PelieHne pacyeTHbIX No Teme
"MexaHnyeckoe asmxeHue"

121

122

123

PelweHne pacyeTHbIX 1
KayeCTBEHHbIX 3aady no Teme
"Bsanmopgencteue ten"

PelueHne pacyeTHbIX n
Ka4yeCTBEeHHbIX 3aa4 no teme
"3aKOHbl COXPaHEHUSI AHEPTUM U
nmnynsca"

JTabopaTopHbie paboTbl No Teme
"MexaHnyeckoe asmxeHue"

124

JTabopaTopHbie paboTbl N0 TeMe




"B3anmopgencreue ten"

125

126

JTabopaTopHbie paboTbl N0 Teme
"lNpocTble MexaHn3mbl"

PelueHne pacyeTHbIX n
KayeCTBEeHHbIX 3aa4 rno Teme
"Tennosble npouecco!”

127

PelueHne pacyeTHbIX n
KayeCTBEHHbIX 3a4a4 No Teme
"BriaxkHocTb"

128

PelueHne pacyeTHbIX K
KayeCTBEHHbIX 3a4a4 o Teme
"KrA4 Tennosbix Agpuratenen”

129

130

131

PelueHne pacyeTHbIX n
Ka4yeCTBEHHbIX 3a4a4 No Teme
"3aKkoHbl MOCTOAHHOIo ToKa"

PelueHne pacyeTHbIX n
KayeCTBEHHbIX 3a4a4 no Teme
"KI/4 anektpoycraHoOBOK"

JlabopaTopHbie paboTbl N0 TeMe
"3aKoHbl MOCTOSIHHOro TOoKa"

132

133

134

JTabopaTopHbie paboTbl N0 Teme
"CseToOBble aBneHns"

Pabora ¢ Tekctamm no Teme
"3aKoHbl COXpaHEeHNs B MexaHunke"
PaboTta ¢ Tekctamm no Teme
"KonebaHusi n BOnHbI"

135

PaboTta c Tekctamu no Teme
"CBeToBble gaBneHnsa"




PaboTta c Tekctamu no teme

136 n n
KBaHTOBas u sgepHas puaunka

OBLUEE KONMYECTBO YACOB MO
NMPOrPAMME

136

24.5







NMPOBEPAEMbIE MPEAMETHBIE PE3YJIbTATbl OCBOEHUSA OCHOBHOMN
OBPA30OBATENIbHOM NPOMPAMMbI OCHOBHOIO OBLENO0 OEPA30OBAHUSA

7 KINACC

Kono
npoBepsieMoro
pe3ynbTaTa

11

1.2

1.3

1.4

1.5

1.6

1.7

NMpoBepsieMble NnpegMeTHbIe pe3yfbTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOW NPorpaMmMbl OCHOBHOIO obLero
obpa3oBaHuA

MCcnoJib3oBaTb N3y4YEHHbIE NMOHATUA

pasnuyaTb SIBNEHUSI MO ONUCAHUIO UX XapaKTepPHbIX CBOMCTB M Ha
OCHOBE OMNbITOB, AEMOHCTPUPYHOLLUNX AaHHOE PU3NYECKOE ABNEHME

pacno3HaBaTb MNPOSIBNIEHNE M3YYEHHbIX (PU3NYECKUX SIBEHUA B
OoKpyXawwemM Mupe, B TOM uyuCNe PU3NYECKME SBNEHUS B
npupoae, Npn 3ToM NEPEBOANTb NPAKTUYECKYIO 3adadvy B y4eOHYIO,
BblAENATb CYLLECTBEHHble CBOWCTBA (MpU3HaKM) PU3NYECKUX
ABNEHNN

OonucbiBaTb M3y4YeHHbIE CBOWCTBA TeN U (PU3MYECKME SBIIEHUS,
ncnonb3ysa uUandeckme BenUYMHBbI, NMPU ONUCaAHMM MPaBUIBHO
TpakToBaTb (OU3NYECKUA CMbICT MCMNOMb3YyEMbIX BENUYMH, WX
obo3HayeHnss “ eguHuubl  PU3MYECKMX BEMUYMH, HaxXoauTb
dopMynbl, CBA3bIBAKOLME [OAHHYIO (U3NYECKYID BENUYUHY C
apyrmmu BEeNM4YnHamu, CTPOUTb rpadomkm N3YYEeHHbIX
3aBMcMMocCTeNn U3NYECKUX BENTUYMH

XapakTepusoBaTb CBOMCTBa TeJl, (U3MYecKne sBneHuss wn
npouecchbl, UCMNONb3yA W3y4YeHHble 3aKOHbl, NpWU 3TOM [AdaBaTb
CMNOBECHYI0  (POpMYNMPOBKY  3akOHa M 3anucbliBatb  €ro
MaTemMaTU4ecKoe BblpaxkeHune

00BACHATL PU3NYEcKMe SABNEHUs, NPOLECCbl U CBOWCTBA Tes, B
TOM 4YUCNE U B KOHTEKCTE CUTyauuh MPaKTUKO-OPUEHTUPOBAHHOIO
Xapaktepa: BbISIBfISATb MPUYNHHO-CNEACTBEHHbIE CBS3WU, CTPOUTb
00bsCHEHNE M3 1 — 2 NOrnM4yeckux LaroB ¢ ornopon Ha 1 — 2
N3YYEHHbIX CBOUCTBA (PU3NYECKUX ABMNEHUN, (PU3NYECKUX 3akoHa
W 3aKOHOMEPHOCTN

pelwaTtb pacye€THble 3ada4vn B 1 — 2 4ENCTBUSA, UCMNOSb3YS 3aKOHbI U
dopmynbl, cBs3biBawowme U3NYECKME BEMUYUHLI. Ha OCHOBE
aHanmMsa yCnoBusi 3agayvM  3anucbiBaTb  KpaTKoe  YCroBue,
noacTaBnNATb PUNYECKME BENUYUHBI B (POPMYINbl M NPOBOAUTL
pacyé€Tbl, HaxOAWTb CMpaBOYHblE [aHHble, Heobxoaumble AN
peweHns 3agad, OueHuBaTb PeanmUCTUYHOCTb  MOJSTyYEHHOM
doM3n4ECKON BESNUYMHDI

1.8

pacrno3HaBaTb MpPob6remMbl, KOTOpble MOXHO PeLunTb MPU MOMOLLM




dU3NYECKMX MeToaoB, B OMUCaHWMM UCCRefoBaHUSA BblOENSATb
npoBepsieMoe  npeanosioxeHuve  (rMnoTtesy), pas3nuyatb W
WMHTEPNPETMPOBaTb MOMYYEHHbIN pe3ynbTaT, HaxoauTb OWWbKM B
XO[e onbITa, AenaTb BbiBOAbI NO €ro pesynbrtatam

1.9

NMPOBOAMTL OMbITbl MO HAGMOAEHUIO (PU3NYECKUX SIBNEHUA WUNn
dusmyecknx CcBOUCTB Ten: opMynMpoBaTb NpoOBepsieMble
npeanonoxeHnsi, cobupatb YCTAHOBKY W3  MPeasIoKeHHOro
obopynoBaHusl, 3anucbiBaTb X04 oOnbiTa M opmynupoBaTb
BbIBOAbI

1.10

BbIMOMNHATL NPSAMbIE U3MEPEHUS C UCNOSIb30BAHMEM aHaNoroBbIX U
LUndpoBLIX NPUBOPOB, 3anncbiBaTb NOKa3aHMs NPUBOPOB C y4ETOM
3aaHHON abCONOTHOM MNOrPELLHOCTU U3MEPEHUN

1.11

NnpoBOAUTb UCCMeAoBaHWe 3aBUCUMOCTU  OAHOW  PU3MNYECKOMN
BEMUYMHbI OT [OPYroM C MCMNOSfb30BaHMEM MPSMbIX W3MEPEHWN,
yyacTBoBaTb B NiaHMpoOBaHUM y4eBGHOro uccregoBaHusi, cobmnpaTb
YCTAHOBKY M BbIMOMHSATb W3MEPEHUsi, crneays npeasioXKeHHoMy
nnaHy, dukcMpoBaTb pe3ynbTaTbl MOMYYEHHOW 3aBUCMMOCTM
hU3NYECKNX BENNYMH B BUOE NPeasioXeHHbIX Tabnmu u rpadumkos,
AenaTtb BbIBOAbI MO pe3ynbTaTtaM UccrneaoBaHus

1.12

NPOBOAMTbL KOCBEHHbIE M3MEpPEHUsT PUNYECKUX BESTUYUH, creays
NPeanoXeHHOW  MHCTPYKUMU: MpU  BbIMNOMAHEHUN  U3MEPEHUN
cobupaTb SKCNEPUMEHTArNbHY0 YCTAHOBKY U BbIYMCIIATbL 3HAYEHME
MCKOMOW BENNYUHBI

1.13

1.14

cobntogaTb npaBuna TexHukn ©GesonacHocTn npu paboTe C
nabopaTtopHbIM 060pyaoBaHNEM

yKasbiBaTb NPUHUMNbI  OENCTBMS NPMOOPOB U TEXHUYECKUX
YCTPOWCTB, XapakTepusoBaTb MPUHUMMbI OENCTBUS  U3YYEHHbIX
NpUBOPOB U TEXHUYECKMUX YCTPOWUCTB C MOMOLLLIO MX OMUCaHWs,
MUCnosib3yd 3HaHWA O CBOWCTBAxX (PU3MYECKUX HABNEHUA U
HeobxoanMble U3NYECKME 3aKOHbI U 3aKOHOMEPHOCTH

1.15

npuBOANTE NPUMEPbI (HAaXOAUTb WHGOpPMaUMI O npumepax)
NPaKTUYEeCKOro  WUCMOMb30BaHUA  PU3MYECKMX  3HAHWA B
noBCeOHEBHOM XM3HM ans  obecnedeHns 6Ge3onacHoCTU npwm
obpaweHnn ¢ npubopamMm U TEXHUYECKMMWU YCTPOMCTBAMMW,
COXpaHeHuUsi 300pOBbA W COGMIOAEHUA HOPM  3KOSMOrMYECKOro
noBedeHUs B OKpYXatoLlen cpege

1.16

OCYLLIECTBNATb OTOOP MCTOYHMKOB WMHGpopmauun B cetn VIHTepHeT
B COOTBETCTBMM C 3aJaHHbIM MOWMCKOBbLIM 3anpocoM, Ha OCHOBE
UMEILNXCA 3HAHUN N NYTEM CPaBHEHUS] Pa3fIMYHbIX UCTOYHMKOB
BblAenaTb MHdopMaumo, KoTopas SBNAETCA NPOTUBOPEYMBOANIN
MOXeT ObITb HE4OCTOBEPHOM

1.17

MCNOoJ1Ib30BaTb npu BbINMOJIHEHUN y‘-le6HbIX 3agaHumn




Hay4YHONONYNAPHYKD  nuTepatypy usandeckoro cogepxaHus,
crnpaBoYHble MaTtepuanbl, pecypcbl ceTn WIHTepHeT, BnageTtb
npnémamm KOHCMNEKTUpOBaHNS TekcTa, npeobpasoBaHus
nHdOpMauum N3 ogHON 3HaKOBOW CUCTEMbI B PYryHo

1.18

1.19

co3gaBaTb COOCTBEHHble KpaTKMe MUCbMEHHbIE W YCTHblE
coobuieHma Ha ocHoBe 2 — 3 WCTOYHMKOB WHOpMaLmm
U3N4ecKoro copepxaHus, B TOM uucne nybnmyHo pJenatb
KpaTkme coobueHna o pesynbTtatax MpoekToB unn  y4ebHbIX
nccnegoBaHnin, Npu 3TOM FPaMOTHO UCMONb30BaTb M3YYEHHbIV
NOHATUNHBIN annapat Kypca OM3nNKK1, CONpPoBOXaAaTb BbICTYMNeHNe
npeseHTaumen

npu  BbIMNOSIHEHUM  Y4eOBHbLIX MPOEKTOB W UCCreaoBaHWi
pacnpenensitb 0053aHHOCTM B rpynne B COOTBETCTBUM C
NoCTaBfEHHbIMW 3adadamMn, CrneguTb 3a BbINMOSIHEHMEM MfiaHa
JENCTBUI, afekBaTHO oOueHMBaTb COOCTBEHHbIW BKNag B
DeAaATenbHOCTb rpynnbl, BbICTpanBaTb KOMMYHMKaTUBHOE
B3anMOJEeNCTBME, yYNTbIBAst MHEHUE OKpYXatoLmnX

8 KINNACC

Kon
npoBepsemMoro
pe3ynbTaTa
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1.2

MpoBepsieMble NnpeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOW NPorpaMmmMbl OCHOBHOIO obLero
obpasoBaHuA

MCcnosnb3oBaTb NMNOHATUA

pasnuyaTb SABNEHUs MO ONUCAHUIO UX XapaKTepPHbIX CBOWCTB M Ha
OCHOBE OMNbITOB, AEMOHCTPUPYIOLLNX AaHHOE (PU3NYECKOe SIBNEHME

1.3

pacno3HaBaTb NPOSIBIIEHME M3YYEHHbIX (PUNYECKUX SIBEHUA B
oKpyXawwemMm Mupe, B TOM uyucne Quandeckme sBneHus B
npupoae, Npu 3ToOM NEPEBOANTb NPAKTUYECKYIO 3adady B y4ebHy!o,
BblAENATb CYLECTBEHHble CBOMCTBA (MpU3HaKM) PU3NYECKUX
SABNEHNN

1.4

OnuCbiBaTb M3y4YeHHble CBOWCTBA TeNn U (U3MYECKUE SBREHUS,
ncnonb3ysa uUandeckue BenUYMHbI, MPU ONUCaHMKM MPaBUIBHO
TpakToBaTb  (PU3NYECKMA  CMbICIT  MUCMNOSIb3YyEMbIX  BESIMYUH,
obo3HayeHnss M eguHuUbl  OU3MYECKUX BENWUYMH, HaxoauTb
dopMynbl, CBA3bIBaKOLME [OAHHYO (PU3NYECKYID BENUYUHY C
apyrmmu BENUYNHaMN, CTpOUTb rpadounkm N3YYEHHbIX
3aBUCUMOCTEN (PU3NYECKNX BEMNYMH

15

XapakTepusoBaTb CBOMUCTBA Ten, uU3nYeckne HBMEHUS WU
npoLecchbl, WUCMNONb3yd W3YyYeHHble 3aKOHbl, MpM 3TOM [aBaTb
CNoBeCHYl0  (POPMYNMPOBKY  3aKoHa M  3anucbiBaTb  €ro




MaTemMaTn4eCcKoe BblpaXXeHne

1.6

00BACHATb (hm3nyeckmne npoLecchbl U CBOMCTBA TES, B TOM YMCIE U
B KOHTEKCTe CuUTyauun nNpakTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BbISIBMSATb MPUYMHHO-CINEACTBEHHbIE CBSI3W, CTPOUTb OOBLACHEHME
13 1 — 2 IOrMyeckmx Wwaros ¢ NOMoLbI0 1 — 2 N3y4YeHHbIX CBOMCTBA
dmM3NYECKUX ABMEHNIN, PUBNYECKMX 3aKOHA UITN 3aKOHOMEPHOCTU

1.7

pelwaTtb pacye€THble 3aa4n B 2 — 3 ENCTBUA, UCMNOSb3YHA 3aKOHbI U
dopmMyrnbl, CBA3blBaOLWME usndeckne BenUYMHBL. Ha OCHOBE
aHanmMsa ycnoBus 3ajayvM  3anucbiBaTb  KpaTkoe  YCroBue,
BbIABNATb HEAOCTATOK AAaHHbIX ANS peleHnsa 3agadn, BblompaTb
3aKOHbl U PopMyIibl, HeOBXoANMbIE ONsi €€ pelueHus, NPOBOAUTb
pacyéTbl W CcpaBHMBATb [MOJSIyYEHHOE 3HadYeHue U3nNYeckomn
BENMNYMHbI C U3BECTHBLIMU JaHHbIMU

1.8

pacno3HaBaTb NPobnembl, KOTOPbIe MOXHO PEeLUWTb NMpPU NMOMOLLU
dusmyecknx MeToaoB, WCMOMb3ysl OMUCaHWe WUCCcrenoBaHus,
BblOENSTb npoBepsieMoe npeanonoxexHue, oLeHuBaTb
NpaBuUMbHOCTL MOpsidka NPOBEAEHMSI UccreaoBaHus, Aenatb
BbIBOAbI

1.9

NMPOBOAMTL OMbITbl MO HAGMNIOAEHUO UINYECKUX SBMEHUA UMK
dusmyecknx CcBOUCTB Ten: opMynMpoBaTb NpPOBeEpPsSiEMble
npeanonoxeHnsl, cobupatb YCTAHOBKY W3  MPeasioKeHHOro
o6opyaoBaHusi, onuckiBaTh X0 OnbiTa U hopMynNMpoBaTh BbIBOAbI

1.10

BbINOSTHATb NPSIMblE U3MEPEHUS C UCMOSNb30BaHMEM aHamNoroBbIX
npubopoB © [aTYNKOB (PUINYECKUX BENUYMH, CpPaBHMBATb
pesynbTtatbl W3MEPEHUA C YYETOM 3afaHHOW  abCoOSIOTHOM
MOrpeLLHOCTH

1.11

NpoBOAUTb UCCreAoBaHWe 3aBUCUMOCTU  OAHOW  PU3NYECKOM
BEMUYMHbI OT [OPYrOoM C MCMNOSb30BaHMEM MPSMbIX W3MEPEHWN:
nnaHnMpoBaTb UccrenoBaHWe, cobupaTb YCTAHOBKY W BbIMNOMHATb
N3MepeHus, cregys NPeanoXeHHOMY MraHy, dUKCUpoBaTb
pe3ynbTaTbl MOMYYEHHOW 3aBUCMMOCTM B Buae Tabnuy u
rpadukoB, genaTb BbIBOAbLI N0 pe3yrbTatam UccrenoBaHus

1.12

npoBOoONTb KOCBEHHbIE namepeHums CbI/I3I/ILIeCKI/1X BEJITMYUNH!
nnaHnpoBaTb N3MepeHn4d, CO6I/IpaTb JKCNepmnMeHTaribHyro
YCTaHOBKY, cnenys I'Ipe,EI,J'IO)KeHHOIZ MHCTPYKUMN, U BbIYUCIATb
3Ha4YeHune BEJIMYNHbI

1.13

cobntogaTb npaBuna TexHUKM ©OesonacHocTM npu paboTe C
nabopaTtopHbiM 060pyaoBaHNEM

1.14

XapakTepu3oBaTb NPUHLMNbI OEWACTBUS U3YYEHHbIX NpubopoB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha WX OMNUCAHWUA, UCMONb3yS
3HaHMS O CBOMCTBax (U3MYECKUX SBMEHMA WU Heobxogumble
dn3nyeckme 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

1.19

1.20

9 KINACC

Kon
npoBepsemMoro
pe3ynbTaTa

pacnosHaBaTb npocTbie TeXHUYeckune yCTponcTBa n
n3mepuTernbHble NpMbopbl MO CXeMaM U CXeMaTUYHbIM PUCYHKaM,
COCTaBNATb CXEMbl 3MIEKTPUYECKNX Lenen ¢ nocnegoBaTesibHbIM U
napannienbHbiM COeMHEHUEM 3f1eMEHTOB, pasnuyasi yCroBHble
00603Ha4YeHNs1 ANEMEHTOB ANEKTPUYECKUX Lienen

npuBOANTE NPUMEPbl (HAaXOAUTb WHOpMaUMIO O npumepax)
NpakTUn4ecKoro Ncnosib30BaHNA dU3NYEeCcCKMX  3HAHWUK B
NnoBCEOHEBHOM >XM3HM Ans obecneveHns 6GesonacHOCTM nNpwu
obpaiieHnn ¢ npubopamm N  TEXHUYECKMMU YCTPOWCTBaAMMW,
COXpaHeHUs 300pOoBbA W COBMIOAEHUS HOPM  3KOMOrMyeckoro
noBeaeHWs1 B OKpyKaloLLen cpefe

OCYLLEeCTBNATb MOUCK MHGOpMauMm OU3NYECKOro coaepXaHus B
ceTu VIHTepHeT, Ha OCHOBE MWMEILNXCA 3HAHUA W MYTEM
CpaBHeHns AOMNONHUTENBbHbIX NCTOYHUKOB BblAeNnaTb
WHopMauuio, KoTopass SBNAETCA MNPOTMBOPEYMBON UM MOXET
OblTb HEOCTOBEPHON

MCNONb30BaTb MPU  BbIMNONIHEHUN Y4ebHbIX 3aJaHuM  HayyHO-
NONynspHyO NuTepaTypy OU3NYECKOTO CoAEPXKaHUS, CNpaBOYHbIE
matepuanbl, pecypcbl cetu WHTepHeT; BnageTb npuémammu
KOHCMNEKTUPOBaHUS TeKcTa, npeobpasoBaHusi MHdopmauum K3
O[HOV 3HaKOBOW CUCTEMbI B APYryto

co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE W KpPaTKME YCTHblEe
coobuieHuns, obobuias MHPopMaUnK 13 HECKOSTbKMX MCTOYHUKOB
PM3MYECKOr0 COAEpPKaHUSA, B TOM yYucne nybnuyHo npeacTtaBnaTb
pesynbTaTtbl MPOEKTHOW WM MUCCreaoBaTeNbCKOM OeATeNbHOCTY,
npy 9TOM rPaAMOTHO WCMOMb30BaTb M3YYEHHbIA MOHSATUIAHbBIN
annapart Kypca 13K, conpoBoOXaaTb BbICTYNNEeHNe
npeseHTaumen

NpW BbINOSTHEHMM Y4EBHBIX MPOEKTOB N UCCIIEA0BAHNN PU3NHECKMX
npoueccoB pacnpenensatb 0643aHHOCTM B rpynne B COOTBETCTBUN
C NocTaBfEeHHbIMM 3agadvyamu, crneguTb 3a BbINOSIHEHWEM MfiaHa
OENCTBMMA W KOpPEeKTMpoBaTb €ro, agekBaTHO OLeHuBaTb
COBCTBEHHbLIM BKMag B AEATENbHOCTb [pynnbl, BbICTpauMBaTb
KOMMYHMKaTMBHOE  B3aMMOAEWNCTBME, MNPOSIBNSAA  FOTOBHOCTb
paspellaTb KOHQNKTbI

NMpoBepsieMble NnpegMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM ob6pa3oBaTesibHOW NPOorpaMmMbl OCHOBHOIO obLero
obpasoBaHuA
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ncnonb3oBaTtb N3y4YEHHbIE NMOHATUA

1.2

1.3

1.4

1.5

1.6

1.7

pa3nnyaTtb ABJN1EHUA MO OMUCAHUID UX XapaKTEepPHbIX CBOWCTB U Ha
OCHOBe€ OnbITOB, AEMOHCTPUPYHOLWNX AaHHOE d)VI3I/I'-ieCKOe ABJrieHne

pacno3HaBaTb MNPOSIBIIEHNE M3YYEHHbIX (PUNYECKUX SIBEHUA B
OoKpyXawLwemM Mupe, B TOM u4ucCne QUanNYeckme sBneHus B
npupoae, Npu 3ToM NEPEBOANTb NPAKTUYECKYIO 3adady B y4ebHYIO,
BblAENATb CYLLECTBEHHble CBOWCTBA (MpU3HaKM) PU3NYECKUX
SABNEHNN

OnucCbiBaTb M3y4YeHHbIE CBOWCTBA TeN U (PU3MYECKME SBIEHUS,
ncnonb3ys uUandeckne BenUYMHBbI, MPU ONUCaAHMM MPaBUIBHO
TpakToBaTb  (PUBNYECKMA  CMbICIT  MUCMNOSIb3YyEMbIX  BESIMYUH,
obo3HayeHnss 1 eauHuubl  PU3MYECKUX BENUYMH, HaxoauTb
dopMynbl, CBA3bIBAKOLME [OAHHYIO (PU3NYECKYID BENUYUHY C
apyrmmu BENM4YnHamu, CTPOUTb rpadoukm N3YYEeHHbIX
3aBMcMMoOCTEN PU3NYECKUX BENTUYMH

XapaktepusoBaTb CBOMCTBa TeJl, (U3MYECKne sBMneHus wu
npouecchbl, WCMNOMb3yd W3y4YeHHble 3aKOHbl, NpWU 3TOM JaBaTb
CNoOBECHYIO  (DOPMYNMPOBKY  3aKkoHa M  3anucbiBaTb  €ro
MaTemaTuyeckoe BblpaxkeHue

00BbACHATb (hmnanyeckne nNpoLecchbl U CBONCTBA TEN, B TOM YMCIE U
B KOHTEKCTE CUTyauumn nNpakTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BbISBNIATb MNPUYNHHO-CNEACTBEHHbIE CBSI3U, CTPOUTb OOBSCHEHME
13 2 — 3 NIOrMYecKmx Waros ¢ NOMOLbI0 2 — 3 U3YyYEHHbIX CBOMCTBA
dm3nYEeCKUX ABMEHNIN, DPUBNYECKMX 3aKOHA UM 3aKOHOMEPHOCTU

pewaTb pacyé€THble 3agjayun (onuparowmecs Ha cuctemy m3 2 — 3
YPaBHEHUN), WUCMONb3ys 3aKOHbl W OPMYyfbl, CBA3biBaKOLMNE
m3mMyeckme BenMYMHbLI: Ha OCHOBE aHanmsa YCroBua 3ajadn
3anucbiBaTb KpaTkoe YCroBMe, BbISIBMASATb HeJocTallwme unm
N30bITOYHbIE  [aHHble, BbIOMpaTb  3aKOHbI U dOpPMYynbl,
HeoOxoauMble AN pelleHus, NPoBOAUTL pPacyé€Tbl U OLEeHUBaTb
peannCTUYHOCTb NOSTYYEHHOro 3Ha4YeHNA (PU3NYECKON BENUYMHDI

1.8

pacno3HaBaTb NPobnembl, KOTOPbIeE MOXHO PeLInTb NPy NMOMOLLU
dusnyecknx MeTodoB, WCMOMb3ysl OMUCaHWe UCCrenoBaHus,
BblOENSATb npoBepsieMoe npeanonoXxeHuve, oLeHuBaTb
NpaBuUMbHOCTbL MOpsidka NPOBEAEHUsI UccreaoBaHus, Aenatb
BbIBOAbI, MHTEPNPETUPOBATL pe3yrnbTaTbl HAGMAEHWIA U OMbITOB

1.9

NPOBOAMTbL OMNbITbl MO HAONIAEHUIO UNYECKUX SABMNEHUN UNK
U3NYECKNX CBONCTB TeSl: CaMOCTOATENbHO cOobOMpaTb YCTaHOBKY
13 n3bbiToyHOro Habopa obopyaoBaHUA, ONUCbIBaTb X0 OMnbiTa U
ero pesynbTaTtbl, OPMYyNMPOBaThL BbIBOAbI

1.10

NpoOBOAMTL NPU HEOBXOAMMOCTU Ceputo MPSIMbIX  U3MEPEHUN,
onpeaensis cpeaHee 3Ha4YeHne N3MepsieMon BENNYUHbLI (OKYCHoe




pacctosiHme cobupatowen nnHsbl), 06ocHoBbIBaTb BbIGOp cnocoba
n3MepeHuns (M3amepuTtensHoro npnbopa)

1.11

NpoBOAUTb MUCCNeaoBaHue 3aBUCUMOCTEN (PU3NYECKMX BENUYUH C
NCMoSib30BaHMEM NpPAMbIX N3MEPEHUN: nrnaHMpoBaTb
nccnegoBaHue, CaMOCTOATENbHO cobupaTtb YCTaHOBKY,
durKcupoBaTb pesynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX
BENMMYMH B Buae Tabnuum rpadukoB, Oenatb BblBOAbl MO
pe3ynbTaTam UccrneaoBaHus

1.12

NPOBOAMTb  KOCBEHHble  U3MepeHUss  (PU3MYECKUX  BESTUYUH:
nnaHMpoBaTb  U3MEPEHUsi, cobupaTb  JKCNEepUMEHTANbHYIO
YCTAHOBKY W BbINOSIHATL M3MeEpeHus, cregys npeasioKeHHON
WHCTPYKLMKN, BbIYUCNATL 3HAYEeHWEe BeNUYMHbI U aHanu3npoBaTb
nofnyyeHHble pesynbTaTbl C YY4ETOM 3a4aHHOM MOrPeLIHOCTU
n3MepeHuni

1.13

cobnogatb npaBuna TexHukM 6esonacHocTM npu paboTte C
nabopaTtopHbIM 060pyaoBaHNEM

1.14

1.15

1.16

1.17

pasnuyaTb OCHOBHbIE MPU3HAKM U3YYEHHbIX (PU3NYECKMX MOAENEN:
maTtepuanbHas Touyka, abConTHO TBEPAOE TEno, TO4YeYHbIi
WCTOYHMK CBETA, Nyd, TOHKAasi NMH3a, nraHeTapHas Mogernb atoma,
HYKIMOHHas MoJenb aTOMHOro siapa

XapakTepusoBaTb MNPUHLUUNBbI OEWUCTBUSA W3YYEHHbIX NpMOOpoB W
TEXHUYECKUX YCTPONCTB C OMOPOW Ha WX OMNUCAHWUHA, UCMONb3yS
3HaHMS O CBOWMCTBax U3NYECKNX HABNEHMA U Heobxoaumble
dom3nyeckme 3akOHOMEPHOCTH

NCMNONb30BaTb CXEMbl W CXEMaTU4YHbIE PUCYHKN U3YYEHHbIX
TEXHUYECKMX  YCTPOWCTB, N3MepuUTENbHbIX  Npubopos n
TEXHOJSTIOrMYECKMX MPOLIECCOB NPU peLleHnn y4ebHOo-nNpakTn4ecKmnx
3adad, ONTUYECKME CXeMbl AN MOCTPOEHUs M300paxeHun B
NSOCKOM 3epKane u cobupatoLien nnHae

nNpuBOANTE NPUMEPbI (HAaXOAWUTb WHOpMaUMI O npumepax)
NpPakTU4ecKoro MCrOJIb30BaHUA dM3n4ECKMX 3HaHUN B
noBcegHEBHOW XM3HM AOns obecnedeHnMss 0Ge3onacHoOCTU npu
obpaiwieHnn ¢ npubopamm U  TEXHUYECKMMU YCTPOWCTBaAMMWU,
COXpaHeHMs1 300poBbs W cOBMoaeHMs HOPM  3KOSOrMYEecKoro
noBeaeHNs B OKpYXXatoLlen cpene

1.18

OCYLLECTBNSATb MOUCK MHOpMauun U3M4EeCcKoro Coaep)kaHusi B
cetn WHTepHeT, caMoCToATENbHO OPMYNMPYS  MOUCKOBbIN
3anpoc, Haxo4uTb NyTU onpeaeneHnst A0CTOBEPHOCTM NOSy4eHHON
NH(OPMAaLMN HAa OCHOBE MMEILLMXCA 3HAHUA N OOMOSNHUTENBbHbIX
NCTOYHMKOB

1.19

MCMOMb30BaTb MPU  BbIMNONIHEHUN Y4YeOHbIX 3adaHuM  HayyHO-
nonynsipHyt nuTepaTtypy manyeckoro cogepkaHusi, CrpaBoYHble




mMaTtepuansl, pecypcbl cetu WHTepHeT;, Bnagetb npuémMamu
KOHCMNEKTMPOBaHNA TeKcTa, npeobpasoBaHus uHPoOpMaumm u3
O[HOWN 3HAKOBOW CUCTEMbI B APYryLO

1.20

1.21

co3gaBaTb COOGCTBEHHbIE MUCbMEHHbIE U YCTHblE COOBLIEHUS Ha
OCHOBE WHMOPMaUUN M3 HECKOSIbKMX MCTOYHWUKOB (PU3N4EeCKOoro
cogepxanunga, nybnuyHo npeacTaBnATb pes3ynbTaTbl MPOEKTHOM
UnNn uccnegoBaTenbCKkoOW OeATeNbHOCTU, MpuM 3TOM PaMOTHO
MCMNOSb30BaTh M3YYEHHbIM MNOHATUWHLIM - annapaTt Kn3y4yaemoro
pasgena (ousMku U ConpoBOXAaTb BbICTYNMEHWe npe3eHTaunen ¢
Y4ETOM 0COBEHHOCTEN ayaAnTOPUN CBEPCTHUKOB

Npw BbINOSTHEHUM YY4EBHbLIX MPOEKTOB N UCCeAoBaHNN PU3NYECKNX
npoLeccoB pacnpenensatb 0643aHHOCTM B rpynne B COOTBETCTBUN
C NOCTaBMEHHbIMM 3aJa4vyamu, crneauTb 3a BbINOSIHEHMEM nnaHa
OEeNCTBUM U KOppeKTMpoBaTb €ro, afekBaTHO OueHuBaTb
COBCTBEHHLIM BKNag B AEATENbHOCTb [pynnbl, BbICTpaMBaTb
KOMMYHMKaTMBHOE  B3aMMOAEWNCTBUE, MNPOSABNAA  FOTOBHOCTb
paspellaTb KOHQNKTbI




NMPOBEPAEMbBIE 3JIEMEHTbI COOEP>XXAHUA

7 KINACC

Kono
pasgena

Kon

dJfieMeHTa

MpoBepsieMble aNeMeHTbl coaepXKaHUs

S®U3NKA U EE POJIb B MO3HAHMW OKPYXAIOLEO MUPA

11

1.2

1.3

1.4

dunsnka - Hayka O npupoae. ABneHus npupoasbl.
dunsnyeckne ABJIEHUA: MeXaHn4yecKkue, TenroBble,
AreKTpunyeckne, MarHnTHble, CBETOBbIE€, 3BYKOBbIE

dunsnyeckne BenuuuHbl.  UamepeHne  pmsnyeckmnx
BEINNYNH. dunsnyeckne npnbopsbl. MorpelwHoCTb
namepeHun. MexxgyHapogHasa cuctema eauHuL

EcTecTBEHHOHay4YHbIN MeTOA MNO3HaHMsA: HabnwogeHue,
NOCTaHOBKa Hay4yHOro BOMpOCa, BblOBWXEHME TUMNOTES3,
3KCNEepMMEHT MO npoBepke rmnotes, ObbACHEeHne
Habngaemoro ABneHus

OnuncaHue pur3nyYeckmnx ABNEHNN C NOMOLLLIO MogEenen

15

MpakTnyeckne paboThbl:

#H#Par###amepeHne pacCToOAHUN.
#HHPar###NamepeHne obbEmMa XMOKOCTU U TBEPOOro
Tena.

#r#Par###0OnpeneneHne pasmepoB Manbix Ten.
#HHPar##H#smepeHne TemnepaTtypbl  Mpy  MOMOLUN
XMOKOCTHOrO TepMoOMETpa U JaTymka TemnepaTypbl

NMEPBOHAYAINbHBIE CBEOEHNA O CTPOEHU BELWECTBA

2.1

2.2

#i#Par###CTpoeHne BeLLeCTBA: aTOMbl U MONEKYIbl, UX
pa3mepsbl. OnbiTbl,  AOOKasbiBalLWME  OUCKPETHOE
CTPOEHME BeLlecTBa

#H#Par## ABmxeHne yacTtuy, BellecTBa. Ces3b
CKOPOCTU  OBWXKEHWA  4acTuy C  TemnepaTypoun.
BpoyHoBckoe aBuxeHue, auddysus

2.3

B3anmopgencrteme 4acTtuy BellecTBa: NPUTAXXEeHne n
oTTanknBaHune

2.4

#H#Par###ArperaTtHble COCTOSIHUSA BELWECTBA: CTPOEHMUE
rasoB, >XMOKOCTENM M TBEPAbIX (KpUCTanNMMyeckux) Ten.
B3anmocBAsb Mexay CBOMCTBAMWU BELLECTB B pPasHbIX
arperatHbiX COCTOAHUAX WU UX aTOMHO-MOJSIEKYNAPHbBIM
CTPOEHNEM




2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUI BOAbI
MpakTnyeckne paboThbl:
#H#Par###0uUeHKa guameTpa atoma MeTogoM psgos (c
ncrnonb3oBaHnem doTtorpacun).

2.6 #H#Par###0nbITol no HabngeHno TEnnoBoro

pacLIMpeHNs ra3os.
#H#Par###0nbITel N0 OBHapPYXEeHU AencTBus  cun
MOJIEKYNSPHOIO NPUTSXKEHMS

OBVKEHWVE U B3BAMUMOAEWNCTBUE TEN

3.1

MexaHun4yeckoe OBWXEHMe. PaBHOMepHOe "
HepaBHOMEPHOE OBMXEHNE

3.2

#H#Par###CKopoCTb. CpegHsis CKOpPOCTb npu
HepaBHOMEPHOM [BWXeHUU. Pacyétr nytm m BpeMeHu
OBWXXEHWS

3.3

AsneHve uwHepumn. 3akoH uHepuun. B3anmopencrteue
Ten Kak npuynHa U3MeHeHWS CKOPOCTWU OBMXEHWUSA Tern.
Macca kak mepa MHepTHOCTU Tena

3.4

3.5

#H#Par###InoTHocTh BewecTtBa. CBA3b MMNOTHOCTU C
KONIMYeCcTBOM MOSEKyN B eAnHULE o6bEma BellecTa

Cuna kak xapaKkTepucTika B3aumMoaencTBust Tern

3.6

3.7

3.8

Cuna ynpyroctu u 3akoH [yka. W3mepeHue cunbl C
NOMOLLIbIO ANHaAMoOMeETpa

#HHPar###BneHne TaroteHma u cuna Taxectn. Cuna
TSHKEeCTU Ha apyrnx nnaHetax. Bec Tena. HesecomocTb
Cuna TpeHusi. TpeHue CKONbXEHUS U TpeHue MOKOA.
TpeHune B Npupoae N TEXHUKe

3.9

3.10

#HHPar###CnoxeHne cun, HanpasefEHHbIX MO O4HOWM
npsamon. PaBHogencTByoLLasa cun

MpakTuyeckne paboThbl:

OnpeneneHve CKOPOCTU pPaBHOMEPHOrO  ABMXEHMUS
(wapuka B KMOKOCTW, MOAENU  3NEKTPUYECKOro
aBToMobunss n Tak panee). OnpegeneHue cpegHewn
CKOPOCTM  CKONMbXeHuss Opycka wnu Lwapuka no
HakMoHHoW  nnockoctn.  OnpegeneHve  MNAOTHOCTU
TBEPOOro Tena. OnbIThl, AEMOHCTpUpYyoLme
3aBMCUMOCTb pacTskeHusa (gedopmaumm) npyxunHbl OT
NpuroXeHHon cunbl.  OnbITbl, AEMOHCTpUpYOLLME
3aBMCUMOCTb CWSbl TPEHUSA CKONbXEHWsI OT Beca Tena u
XapakTepa conpukacarLLnXcs NOBEPXHOCTEN

3.11

dusnyeckne sBneHNsa B npupoae: NpUMepbl ABMXKEHUSA C
pasnMyHbIMN CKOPOCTSIMU B XXMBOW U HEXMBOW NMpupoae,
AencTBme cunbl TPEHNUS B NpUpoae U TEXHUKe




3.12

TexHuyeckune yCTpOVlCTBaZ OnHaMoMeTp, noALLNNHUKA

OABNEHUE TBEPLObIX TEN, >KWOKOCTEW U FTA30B

4.1

[aBneHvne TBépaoro Temna. Cnocobbl YMEHbLUEHUST U
yBENUYeHWs AaBneHuns

4.2

4.3

4.4

[laBneHne rasa. 3aBMCUMMOCTb [aBfeHust rasa oT
o6bEMma, TemnepaTypbl

Mepenaya gaBneHns TBEPAbIMU Tenamu, XUAKOCTAMU U
razamu. 3akoH Nackans. NHeBMaTMyeckne MalunHbl
3aBMCMMOCTb  [aBfeHUs1  XMAKOCTU  OT  rNyOuHbI.

MmppocTtaTtudecknin napagokc. Coobuaroumecsa cocyabi.
MapaBnnyeckme MexaHn3mbl

4.5

ATmMocpepa 3emnu 1 aTMocdepHoe  OasrieHue.
[Mpu4mHbI cylLlecTBOBaHUSA BO34YLIHON 060N04KM 3emnu.
OnbiT  Toppuyennun. 3aBUCUMOCTb  aTMOCKEPHOro
AaBreHns OT BbICOTbI HAZ YPOBHEM MOpPS

4.6

4.7

4.8

N3mepeHne aTtmoctepHoro paenenus. [Npubopbl ans
n3mepeHnsa atMmocepHoro gaBneHus

[lencTBure XMOKoCTN 1 rasa Ha MnorpyXeHHoe B HUX Teno.
BoiTankuearwwas (apxmmenosa) cuna. 3akoH Apxumena

lNMnaBaHue Ten. BosgyxonnasaHue

4.9

MpakTnyeckne paboThbl:

WccnegoBaHme 3aBMCMMOCTM Beca Tena B Boge OT
oObEMa MNOrpyXEHHOM B XKMOKOCTb YacTu Tena.
OnpepaeneHve BbiTankMBaloLen CUnbl, JEACTBYHOLWEN Ha
Teno, NOrpyxeHHoe B XWUOKOCTb. MpoBepka
HEe3aBMCMMOCTUN BbITanKMBalLWEN CUnMbl, OENCTBYHOLLEN
Ha Teno B XWOKOCTM, OT Maccbl Tena. OnbiThl,
OEMOHCTpUpPYOLLME  3aBUCUMMOCTb  BblTarikKMBawLLemn
CWnbl, AENCTBYIOLLEN HA TeNo B XWOKOCTU, OT 0bbéMa
NOrPY>XEHHOW B XXWMOKOCTb YacTU Tena M OT MNSIOTHOCTH
XWUAOKOCTW. KoHcTpynpoBaHue apeomeTpa nnm
KOHCTpYyMpoOBaHWEe  fOOKu n  onpegeneHne  eé
rpy30no4AbEMHOCTHU

4.10

411

dusnyeckne - ABnNeHuN B npupoge: BNUAHWE
aTMoCEepHOro  OaBfieHMst Ha  KMBOW  OpraHusm,
nnaBaHue pbid

TexHnyeckne ycTponcTea: coobLiatowmecs cocyabl,
YCTPOMCTBO BOZOMPOBOAA, rMapaBin4yecknin npecc,
MaHoMeTp, 6apomMeTp, BbICOTOMEP, MOPLUHEBOW HACOC,
apeomeTp

PABOTA, MOLWHOCTb, SHEPI'NA

5.1

MexaHuyeckasa paboTta




8 KNNACC

Koa
paspgena

5.2 MexaHnyeckas MOLLHOCTb
53 lMpocTble MexaHuaMmbl: pbldar, ©Onok, HaknoHHada
nrockocTb. NpaBuno paBHoOBeCUs pblyara
54 lNMpumeHeHne NpaBuna paBHOBECKS pblyara K 610Ky
«30noToe  npaBuUIIO» MeXaHUKW. KoadppmumneHt
55 nonesHoro nencTeus MEXaHM3MOB. MpocTble
MeXxaHn3Mbl B BbITY U TEXHUKE
5.6 lMoTeHunanbHas aHeprun Tena, NOAHATOro Hag 3eMnén
5.7 KnHeTnyeckasa aHeprus
58 MonHast mexaHun4deckas 3|jeprvm. 3aKoH M3MeHeHuns W
COXPaHEeHUs1 MEXaHMYECKOWN IHEPIrnn
MpakTnyeckne paboThbl:
#H#Par###0Onpenenedne paboTbl CUNbl TPEHUs Npu
59 paBHOMEPHOM [BWXEHUM Tena Mo rOpPU3OHTaNbHON
nosBepxHocTn. lWccnegosaHue yCrnoBuin paBHOBECUSA
pblqara. WMamepenne KI1 HaKNOHHOM MNOCKOCTW.
M3y4eHne 3akoHa cOXpaHeHUs MeXaHUYeCKOM SHeprum
510 dunsnyeckne 4BneHna B nNpupoge: pbld4arm B Terne
yenoseka
TexHnyeckne yCTpOWMCTBA: pblyar, MNOOABWXHbIA U
511 HEenoABWXHbIA BGIIOKM, HaKMOHHAsA NMOCKOCTb, MPOCTbIe
MEeXaHU3Mbl B ObITY
Koa
SneMeHTa MpoBepsieMble 3fIeMeHTbl coaepXKaHUA
TEMNOBbIE ABITEHNA
OCHOBHblE  MOJIOXXEHUA  MOMEKYIAPHO-KMHETUYECKOM
6.1 Teopunm CTpoeHus BewectBa. Macca u pasmepsbl
mMonekyn. OnbITbl, NoATBEPXAalWMe  OCHOBHbIE
NOSTIOXXEHNSA MOMEKYNSAPHOKUHETUYECKOM TEOPUN
6.2 Mopenn TBEpLOro, X1UOKOro 1 ra3oobpasHOro COCTOAHMI
BewecTBa. Kpucrtannuyeckne n amopHole Tena
Ob6bsACHEHME CBOWCTB ra3oB, XUAKOCTEN N TBEPAbIX TEN
6.3 Ha OCHOBE TOJIOXEHUN  MOJIEKYNSPHOKMHETUYECKON
Teopum
6.4 CmaumBaHue v KanunnsipHble SBneHus
6.5 TennoBoe paclMpeHne n cxaTune
6.6 Temnepatypa. CBsA3b TemnepaTtypbl CO CKOPOCTbHO




TENNOBOro ABM>XeHn4d 4actuy,

BHyTpeHHss1 aHeprus. Cnocobbl 3MEeHEHUs BHYTPEHHEW

6.7 9Hepruu: Tennonepegada n copepLueHne paboTbl

6.8 Bugbl Tennonepegaydn: TennonpoBO4HOCTb, KOHBEKLMS,
n3nyyeHune

6.9 KonnyectBo  Tennotbl.  YgenbHass  TENNOEMKOCTb

' BelllecTBa

6.10 TennoobmeH wn TennoBoe paBHOBecue. YpaBHEHue
Tennosoro 6anaHca

6.11 MnaBneHve ©n  oTBepAeBaHME  KPUCTanNIMYeCcKnx
BeLLleCTB. YaenbHasa TennoTta nnaBneHus
MapoobpasoBaHne ©  KoHAeHcauusi.  McnapeHue.

6.12 Kunenne. YpenbHaa Tennota napoobpasoBaHus.
3aBMCUMOCTb TemnepaTypbl KUNEHNA OT aTMOCdepHOro
AaBneHus

6.13 BnaxHocTb Bo3agyxa

6.14 OHeprusa Tonnmea. YaenbHasa TennoTta CropaHus
MpuvHuunel  pabotbl  Tennosbix Asuratenen  Krig

6.15 TennoBoro Asuratens. Tennosble ABuratenu u 3awura
OoKpyXatoLuien cpefbl

6.16 3aKkoH COXpaHeHuss UM nMpeBpalleHuss 3JHepruM B
TennoBbIX Npoueccax
[MpakTnyeckmne paboTbl:
#H#Par###0nbiTbl N0  OOHaPYXEeHU AEeNcTBus  Ccun
MOMNEKYNSPHOIo NPUTSXKEHNS.
#H#Par###0nbiTel N0 BblpalUMBaHUIO  KPUCTannoBs
noBapeHHOW conun unu caxapa.
#H#Par###OnbITh no HabnwgeHuo TEenmoBoro
pacLUMpPEHNs ra3oB, XNOKocTen n TBEpAbIX Ten.
#rH#Par###0OnpeneneHe gasneHus sosgyxa B 6annoHe
wnpuua.

6.17 #H#Par###0nbITbl, OEMOHCTPMPYIOLINE  3aBUCUMOCTb

AaBneHus Bo3dyxa OT ero obbéma M HarpeBaHuUs Unu
oxriaxaeHus.

#H#Par###1poBepka rmnoTesbl NMMHENHON 3aBUCUMOCTU
AJIMHbI CTONBMKA XNOKOCTU B TEPMOMETPUYECKON TpyOke
OT TemMnepaTypbl.

#i#Par###HabnogeHne U3MEHEHMS BHYTPEHHEN
9Hepruv Tena B pesynbTaTte Tennonepegadn u paboTbl
BHELUHUX Cun.

##Par###VIccnegoBaHme aBneHns TennoobmeHa npu
CMELLUMBAHUKM XON0QHOM U ropsaYvein Boabl.




#HHPar###Onpenenexme KonunyecTtea TENNOTHI,
Nnosly4eHHOro BOAOW NpPWU TENNOOOMEHEe C HarpeTtbiM
MeTannnmyecknum LNIIMHOPOM.

#H#Par###0OnpeneneHme  yoenbHOW  TEnnoéMKOCTU
BellecTBa.

#H#HPar##H#lccnegosaHmne npouecca ncrnapeHust.
#H#Par###OnpegeneHme OTHOCUTENBHOW  BMAXHOCTU
BO3dyxa.

#H#Par###OnpeneneHme yaesibHON TennoThbl
nnaeBneHus neaa.

6.18

dunsnyeckne sBneHns B Npupoae: MNOBEPXHOCTHOE
HaTsXKeHMe W KanunnsapHble €BMeHUs B npupoae,
KpucTannbl B npupoae, nanyyenne ConHua, 3amep3aHue
BOLOEMOB, Mopckne 6pusbl; obpasoBaHMEe POCHI,
TyMaHa, nHesi, CHera.

6.19

TexHuyeckne  ycTpoMcTBa:  Kanunnsipbl, MNpUMepHI
MCMONb30BaHUS KPWUCTANOB, >XWOKOCTHbIA TEPMOMETP,
AaTyMK TemnepaTypbl, TEPMOC, CUCTEMA OTOMNEHUS
[IOMOB, TUrPOMETPbI, MCMXPOMETpP, napoBasi TypOWUHa,
ABUraTenb BHYTPEHHENO CropaHus.

AJNIEKTPUYECKNE N MATHUTHBLIE ABINEHNA

7.1 onekTpu3auma Ten. [1sa poaa anekTpu4eckux 3apsaos
Baaumopgenctene 3apskeHHbIX Ten. 3akoH KyrnoHa

7.2 (3aBMCUMOCTb CUMbl B3aMMOLENCTBUSA 3apsPKEHHbIX Ten
OT BENNYMHbI 3apsiA0B N PacCTOAHNA MexXay Tenamm)
onekTpuyeckoe none. HanpsKEHHOCTb 3NEKTPUYECKOTO

7.3 nons. MpuvHUMN Cyneprnosvunn 3MEKTPUYECKUX MOnen
(Ha kKa4yeCTBEHHOM YpOBHE)
Hocutenn anektpuyeckux 3apsgoB. ONeMeHTapHbIn

7.4 anekTtpunyeckun 3apsag. CtpoeHue atoma. [NpoBOgHUKN U
ANINEKTPUKN

7.5 3aKOH COXpaHEHNS ANEKTPUYECKOro 3apsiga

76 OneKTpnYeckun TOK. Ycnosus CyLlecTBOBaHuA
3MEeKTPMUYECKOro Toka. ICTOYHMKM NOCTOSAHHOMO ToKa

77 [encTBns anekTpnyeckoro Toka (TennoBoe, XMMMUYECKOe,
MarHUTHOE). ONEeKTPUYECKMI TOK B XUOKOCTAX U razax

73 onektpuyeckaa uenb. Cuna Toka. JnekTpuyeckoe
Hanps>xeHve

79 ConpoTtusneHune NpPOBOAHMKA. YpenbHoe
COnpoTMBNeHne BellecTsa

7.10 3akoH Oma ans yyactka uenm

7.11 MocnepoBaTenbHoe UM napansnenibHoe CoeanHEHune




npoBOOHUNKOB

Pabota M MOLWHOCTb 3NEKTPUYECKOro ToKa. 3akoH

712 [xoynsa — IleHua
713 OneKkTpuyeckme uenu u notpebutenun anekTpudeckon
3Hepruu B BbITY. KOpoTKoe 3amblkaHue
714 [MocTosiHHblE MarHuTbl. B3ammogencTBMe NOCTOSHHbBIX
MarH1MToB
715 MarHutHoe none. MarHutHoe none 3emnM M €ro
3Ha4eHne ans XusHum Ha 3emne
716 OnbIT 3Opctega. MarHMTHOE none anNeKkTpU4EecKoro Toka.
[MpUMeHeHMe 3aNeKTPOMarHNTOB B TEXHUKE
[enctBne MarHMTHOrO MNOMs Ha MPOBOLHMK C TOKOM.
717 SneKTpoqsmraTenbv MOCTOSAHHOIO TOKa. MCTOﬂb3OBaHM6
anekTpoaBuratenen B TEXHUYECKUX YCTPOMCTBaAxX M Ha
TpaHcnopTe
718 OnbITbI dapageqa. fBneHne  9NEeKTPOMarHUTHOM
nuaykuun. Mpaeuno JleHua
OnekTporeHepartop. Cnocobbl nosny4yeHuns
7.19 3r1eKTpUYeckom 3Heprum. OneKTPOoCTaHUUK Ha
BO30OHOBMAEMbIX MCTOYHUKAX SHEPTUM
[MpakTnyeckmne paboTbl:
OnbITbl N0 HabNAEHUIO ANeKTPU3aunmn Ten UHOYKUMen
1 NPY CONPUKOCHOBEHUN.
WccnepoBaHne [OEeNCTBUA  3MEKTPUYECKOro rnons  Ha
NPOBOAHMKN U OUINEKTPUKMN.
Cbopka 1 npoBepka pabOTbl 3SNEKTPUYECKOM Uuenu
MOCTOSAAHHOIO TOKa.
N3mepeHne 1 perynmpoBaHue cusbl Toka.
N3mepeHune n perynnpoBaHme HanpsXXeHus.
NccnepoBaHue 3aBUCUMOCTY CUIbl TOKA, MAYLLIETO Yepes
720 pe3ncTop, OT COMPOTMBIIEHUS PE3NCTOPA N HaMNpPsKEHUS

Ha pes3uncTtope.
OnbiThI, AEMOHCTpUpYoLLmne 3aBMCUMOCTb
3NEKTPUYECKOro COMPOTMBIEHNA MNPOBOAHUKA OT €ro
ANVHbI, NNowaan NnonepeyHoro cevyeHnst U matepuana.
MpoBepka npaBuna CrOXEHUs1 HanpsbkeHun  npwu
nocrnegoBaTeNlbHOM  COeOMHEHUN OBYX PE3UNCTOPOB.
[MpoBepka npaBuna Ans Cunbl TOKa Npu napannenbHoM
coeanHeHun  peauctopoB. OnpegeneHne  paboThbl
9NEeKTpUYecKoro TOKa, uaywero 4Yepes pesncTop.
OnpegeneHne  MOLLUHOCTM  3rIEKTPUYECKOrO  TOKa,
BblOensemMomn Ha pes3uncTope. NcenegoBaHue




3aBMCUMOCTU CUITbl TOKa, MAYLWEro Yyepes fiamnoyky, ot
HanpskeHust Ha Hen. Onpepenenne KI1 HarpeaTtens.
NcecnegoBaHue MarHUTHOro B3auMoadencTBuns
NMOCTOSIHHbIX MarHuToB. W3yyYeHue MarHMTHOro nons
MOCTOSIHHbIX MarHMTOB nNpu  uX obbeguHeHun n
pasgeneHun. NccnegoBaHne OENCTBUSA 3MEKTPUYECKOro
TOKa Ha MarHuUTHYO CTPEnKy. OnbITbl,
AEeMOHCTpUpyoLine 3aBUCMMOCTb cunbl
B3aMMOAENCTBUSA KaTyLIKM C TOKOM W MarHuta OT CUnbl
TOKA W HanpasfieHMs TOKa B KaTywke. W3yyeHue
AENCTBMS MarHMTHOrO MOMsi Ha MPOBOAHUK C TOKOM.

KoHcTpynpoBaHue n n3yvyeHve paboTbl
anekrtpoasuraTens. N3mepeHune KM
aneKkTpoaBuraTeribHom YCTaHOBKM. OnbITbl no

nccnegoBaHuMo ABrieHnA SJ'IeKTpOMaFHMTHOIZ MHOYKUNNA:
nccriegoBaHne WM3MEHEHUM 3Ha4vYeHust n HanpaBJiEHUA
MHOYKUMOHHOIO TOKa

dusmyeckne sBNEHNss B MPUPOAE: 3NEeKTpUYeckme
SIBNEeHNss B  aTtMocdepe, INEKTPUYECTBO  KUBbIX

7.21 OpraHnM3moB, MarHuTHoe none 3emnn, apend MosCoB,
POJSib MarHMTHOrO NONs ANA XU3HW Ha 3emne, NonspHoe
cusiHue
TexHun4yeckne yCcTpoUCTBa: 3NEKTPOCKOM, amnepmeTp,
BOSIbTMETP, peocTaT, CYETUYMK INEKTPUYECKON IHEpPruu,

7 29 3NEeKTPoOCBETUTENbHbIE  NpUBOpPLI,  HarpesaTesbHbIE
anekTponpubopsl (npymepsbl), anekTpuyeckme
npegoxpaHuTenu, 9neKkTpoMarHuT, anekTpoasuraTesib
NOCTOSIHHOrO TOKa, reHepaTop NOCTOSIHHOrO TOKa

9 KINACC
Ko Kona
lMpoBepsieMble aNeMeHTbl cogepXaHus
pasgena anemMeHTa
MEXAHWYECKWE ABJIEHNA
81 MexaHnyeckoe  gBwxkeHue. MaTtepmanbHaa  TOYKa.
' Cucrema oTcuéTta
8 8.2 OTHOCUTENBHOCTb MEXaHUYECKOro ABMXEHUS

8.3 PaBHOMepHOE NpAMONMHENHOE OBUXEHNE
#H#Par###HepaBHOMEPHOE NMPAMOSIMHEMHOE OBUXEHUE.

8.4 CpegHsas ©“  MrHOBEHHass CKOpPOCTb Tena  npu

HepaBHOMEPHOM OBWXEHUN




YckopeHue. PaBHoyckopeHHoe NPAMONNHENHOe

8.5
ABWXeHue

8.6 ###Par###CBoboaHoe nageHue. OnbiThl Manunes
###Par###PaBHOMepHOEe [OBWXEHWE O OKPYXXHOCTW.

8.7 Mepmnopg n 4vactota obpauwieHus. JlMHenHass n yrnosas
cKopocCTu. LieHTpocTpemMuTenbLHoOe yCKopeHune

8.8 [MepBbIn 3akoH HbloTOHA

8.9 BTopon 3akoH HbtoTOHa

8.10 TpeTnin 3akoH HbloTOHa

8.11 #HPar### IpuHUMN cynepnosnumm cun

8.12 Cwuna ynpyroctu. 3akoH N'yka

8.13 #H#Par###Cuna TpeHusa: cuna TPeHUA CKOMbXeHus,
cuna TpeHus Nokos, Apyrne Buabl TpeHUs

8.14 #H#Par###Cuuna  TSXKECTM U 3aKOH  BCEMUPHOTO
TAroTeHNs. YckopeHne cBobogHOro nageHus

815 AewxeHune nnaHeT Bokpyr ConHua. MNepBaga kocMuyeckas
CKOpOCTb. HeBecoMOCTb 1 neperpysku

8.16 PaBHOBecue maTtepuanbHOM Toukn. ABCOMOTHO TBEpPAOE
Teno

817 #H#Par###PaBHoBece TBEPLOro Tena C 3akpensiEHHON
OCbto BpaLleHus. MomMeHT cunbl. LIeHTp TshkecTn

8.18 Nmnynec Tena. IameHeHne nmnynsca. Mnynsc cunel

8.19 3aKOH COXpaHeHns umnynbca

8.20 #H##HPar###PeakTMBHOE OBMKEHNE

8.21 MexaHnyeckasa paboTta n MOLHOCTb

822 PaboTa cun taxecTtun, ynpyroctu, TpeHms. CBs3b aHEpPrum
n paboThl

823 MoTeHunanbHas aHeprna Tena, NOAHATOro  Hapg
NOBEPXHOCTbIO 3eMnu

8.24 [MoTeHumnanbHasa SHepPrna CxxaTom NPY>XUHbI

8.25 ###Par###KMvHequeCKa;l 3Hepru4. Teopema o]
KMHETUYECKON SHEpPrnm

8.26 #H#Par###3akoH COXpaHEHNA MEXaHNUYECKON SHEPTnn
MpakTnyeckme paboTbi:
OnpepgeneHve cpegHen CKOPOCTU CKOMbXeHust Bpycka
UM OBWXEHUA Lwapuka MO HaKMOHHOW  MITIOCKOCTM.

8.27 OnpepgeneHve yckopeHus Tena npuv paBHOYCKOPEHHOM

ABWXKEHUW MO HAKMOHHOW MITOCKOCTH.
NccnegoBaHne 3aBUCMMOCTM MyTU OT BPEMEHU MNpuU
paBHOYCKOPEHHOM ABWXeHMM 6e3 HayanbHOM CKOPOCTHU.




[MpoBepka runoTesbl: ecnu nNpu  PaBHOYCKOPEHHOM
ABWXKeHUM 6e3 HayanbHOM CKOPOCTM NYTUM OTHOCATCS Kak
pAg HEYETHBIX YMCEN, TO COOTBETCTBYHOLLME MPOMEXYTKU
BPEMEHM OANHAKOBbI.

NccnepoBaHme 3aBMCUMOCTU CUMbl TPEHUSA CKONbXEHUS
OT cunbl HopMarnbHOro AaenenHusi. OnpeaeneHue
KoappuumeHta TpeHus ckonbxeHud. OnpegeneHuve
XEcTKkocTn npyxuHbl. OnpegeneHne paboTbl Cunbl
TPEHUS NpU  paBHOMEPHOM OBWXEHUW Tena no
ropusoHTanbHoM noeepxHocTu. OnpeneneHne paboThbl
CWNbl YNPYrocTu nNpu nogbEmMe rpysa C UCnosib3oBaHNEM
HenoABWXXHOIO 1 NOABMXHOIO ONOKOB

dusnyeckne gaBneHNsa B npupoae: npunmebl U OTIINBLI,
8.28 apwxeHne nnaHet CoOnHEYHON CUcTeMmbl, peakTnBHoe
OBWXeHne XX1NBblX OpraHM3mMoB

TexHuyeckne yCTpOIZCTBaZ cnnaomeTp, OaTHUKn
NoNTOXEeHUA, PaCCTOAHUNA N YCKOPEHUA, paKeThbl

MEXAHNYECKWME KOJIEBAHNA N BOJTHbI

8.29

KonebartenoHoe aBwkeHune. OCHOBHble XapaKTepucTtmku

91 konebaHun: Nnepmnop, Yactota, amnnuTyga
9.2 MaTtemaTtnyeckum n NPY>XUHHbIN MaATHUKM.
[MpeBpalleHne aHeprm Npu konebaTenbHOM OBUMXEHUN
93 3atyxarowme konebaHus. BbiHyXOeHHbIe KonebaHus.
Pe3oHaHc
MexaHn4yeckne BOnHbl. CBOMCTBA MEXaHMYECKMUX BOJIH.
94 MpooonbHble U nonepeyHble BOMHbl. [AnuHa BOJSHbI U
' CKOPOCTb €€ pacnpocTtpaHeHusi. MexaHn4eckmne BOSHbI B
TBEPOOM Tene, CENCMMUYECKNE BOSHbI
9.5 3ByK. [pOMKOCTb 1 BbicOTa 3Byka. OTpakeHue 3ByKa
9.6 NHpasByk 1 yrnbTpasByk
MpakTnyeckmne paboTbl:
OnpepeneHne 4actoTbl M nepuoga  konebaHuin
MaTemMaTU4YecKoro MasiTHuMKa.
OnpegeneHne 4actotel M nepuoga  konebaHun
NPY>XMHHOrO MasiTHMKa
97 WccnepoBaHne  3aBUCMMOCTM  nepuoga  kornebaHun

NoABELEeHHOro K HUTU rpy3a OT AOfIMHbl  HUTW.
WccnepoBaHme  3aBUCMMOCTM  nepuoda  konebdaHun
MPYXMHHOIO MasiTHAKa OT Maccbl rpy3a. [lpoBepka
HEe3aBMCUMOCTH nepuoaa konebaHumn rpyaa,
NoABELIEHHOro K HUTWM, OT MaccCbhl rpy3a M >XECTKOCTU
npyxuHbl. IamepeHne yckopeHusi ceob6ogHOro nageHus
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dusnyeckne 4aBneHNa B npupoge: BoCnpuATne 3BYKOB

9.8 XUBOTHbIMU, 3eMSieTpACeHne, CeNCMUYECKUEe BOJHbI,
LyHaMu, 3xo
9.9 TexHnyeckne yCTpoOUCTBa: 9XOSIOT, WCMOMb30OBaHWe

ynbTpasByka B ObITy U TEXHUKE

ANEKTPOMAIHUTHOE MOJIE U SNIEKTPOMAIHUTHBIE BOJIHbI

101 OneKTpoMarHuTHoe none. JneKTpOMarHUTHbIe BOJIHbI.
CBoyicTBa aNeKTpOMarHUTHbIX BOJTH

10.2 LLikana anekTpoMarHUTHbIX BOSH

103 onekTpomarHuTHas npupoga ceBeTa. CkopocTb cBeTa.
BonHoBble cBoWCTBa cBeTa
[MpakTnyeckmne paboTbl:

10.4 N3y4yeHne CBONCTB 9NeKTPOMarHUTHbIX BOSIH C MOMOLLbIO
MOBunbHOro TenedoHa
dusnyeckne aBneHuss B npupoge: buonormyeckoe

10.5 aencreve BUOUMOrO, ynbTpadnoneToBoro "
PEHTreHOBCKOro U3nyyYyeHun

10.6 TexHuyeckne ycTponcraa: ) ncnosib3oBaHme
9NEKTPOMarHUTHbIX BOSTH AN COTOBOW CBS3M

CBETOBBbIE ABJIEHNA

11.1 JlyueBasi mogenb cBeTa. ICTOYHUKM cBETaA

11.2 [MpamMonuHenHoe pacnpocTpaHeHne ceeTa

113 OTtpaxeHune ceeTa. [1nockoe 3epkano. 3aKoH OoTpaKeHus
ceeTa

114 MpenomneHne cBeta. 3akoH nMpenoMneHna cBeeTa.
[MonHoOe BHYTpPEeHHee oTpaXeHne ceeTa

11.5 JInnza. Xop nyyen B nivH3e

11.6 OnTtudeckas cuctema doToannapaTta, MUKpocKona u
Teneckona

11.7 ma3 «kak ontndeckad cucrtema. bnunsopykoctb w©
AarbHO30PKOCTb

11.8 PasnoxeHune 6enoro ceeta B cnektp. OnbiTbl HblOTOHA.
CnoxeHwne crnekTpanbHbIX LBETOB. [lucnepcus ceeta
MpakTnyeckme paboTbi:
###Par##H#VIccnegoBaHve 3aBUCMMOCTY yria OTpaXKeHus
CBETOBOrO fy4a OT yrna nageHus.

11.9 #HHPar###3yyeHne XapaKkTepucTuk n3obpaxeHuns

npegmeTa B NiOCKOM 3epkane.
##HPar###liccnegosaHne 3aBUCUMOCTU yrna
npernomMneHUs CBETOBOro fyya OT yrna nageHus Ha
rpaHvLe «BO34yX — CTEKMNO».




#i#HPar###lonyyeHne  m3obpaxeHun C  MNOMOLBIO
cobupatoLien nNnH3bI.

#H#Par###0OnpeneneHme ¢OKYCHOMO pPacCTOSiHUA W
ONTMYECKOM CUIbl COBUpatoLLEN NNH3bI.
#HHPar###0nblTbl N0  pasnoxeHuto 6enoro ceeTta B
CMeKTp.

#H#Par###0nbITbl NO BOCMPUATUIO LiIBETA NPegMeTOB Npu
nx HabnaeHun Yyepes LBETOBbIE PUNBLTPLI

dunsnyeckne aBneHnss B npupoge: 3atmeHua ConHua um

11.10 JlyHbl, uBeTa Ten, onTMyeckue sBMneHus B aTMocdepe
(uBeT Heba, pedpakums, pagyra, Mupax)

11.11 TexHuyeckne yCTponcTtBaa: OYKMH, nepuckon,
doToannapar, onTuyeckme ceBeToBobl

KBAHTOBbIE ABNEHNA

121 OnbiTel Pesepdopna v nnaHetapHass mogenb aTtoma.
Mogenb atoma bopa

122 WcnyckaHne u nornowieHne cseTta aTtoMoM. KBaHThI.
JInHenyatble cnekTpbl

12.3 PaguoaktueHoCTb. Anbga, 6eTta- u ramma-uanyvyeHms

124 CTtpoeHune atomHoro sapa. HyknoHHas moaens aTOMHOro
agpa. Nsotonebl

125 PaguoaktueHble npeBpalleHuns. [Nepuon nonypacnaga
aTOMHBbIX agep

12.6 AnepHble peakuun. 3akOHbl COXPaHEHUS 3apsaoBOro U
MacCcOBOro YMcen

12.7 OHeprus cBs3M aTtoMHbIX aaep. CBs3b Macchl U 3HEPTK

12 128 Peakuuun cuHTe3a u genenus agep. ICTOYHMKKM aHeprnm

ConHua v 3B€3a

12.9 AnepHas ) 3HepreTuka. [eunctBve  pagnoakTUBHbIX
N3ITy4EeHU Ha XUBble OpraHnU3Mbl
[MpakTnyeckmne paboTbl:
HabniogeHne CnnoOWHbIX W NIMHEWYaTblX CMNEeKTpoB

12.10 N3ry4YyeHus.
WccnepoBaHue TpekoB: M3MEpeHUe 3Heprun 4acTuubino
TOPMO3HOMY NyTH (Mo dpoTorpacmsm).
N3mepeHue pagmoakTnBHoOro ooHa
dusnyeckne €BreHUss B NpupoAde: eCTeCTBEHHbIN
pagMOaKTUBHbLIN oH, KOCMUYecKune nyyu,

12.11 pagnoakTuBHOE WK3nydYeHne npupoaHbIX MUHEeparnos,

AEeNCTBME pPadMOaKTUMBHbLIX W3MyYEeHWA Ha OpraHusm
yenoseka




TexHunyeckne yCTpOKCTBa: CreKTpockon,

12.12 -
NHAMBUAYanbHbIN 0O3UMETP, kKamepa BunbcoHa



NMPOBEPAEMBIE HA OI'3 No ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30BATENIbHON NPOrPAMMbI OCHOBHOIMO
OBLLUEIro0 ObPA3OBAHUA

Kop
npoBepsieMoro
TpeboBaHus

NMpoBepsieMble TpeboBaHUsA K NpeaMeTHbIM pe3ynbTaTam

6a30BOro ypoBHsi OCBOE€HUSI OCHOBHOW 0Gpa3oBaTesibHOM
nporpamMmmMmbl OCHOBHOIO o6Llero oopasoBaHnUsA Ha OCHOBe
P»roc

MoHnmMaHne ponu  U3MKM B  HAY4YHOM KapTUHE  MUPa;
cthopmmpoBaHHOCTb 6a30BbIX MpPeacTaBNEHUN O 3aKOHOMEPHOW
CBS3X U NO3HABAEMOCTU SABMIEHUIN NPUpoabl, O PONU IKCNepuMeHTa
B u3nke, 0 cuctemoobpasyowen ponu uU3MKu B pasBuUTUN
€CTECTBEHHbIX HayK, TEeXHUKM W TexHorormnm, o6 3Bonouun
PU3NYECKMX 3HAHUA U UX PO B LIESTOCTHOW eCTeCTBEHHOHAYy4YHOWN
KapTUHe Mupa, O BKIage POCCUUCKUX U 3apyOexHbIX Y4YEHbIX-
M3MKOB B  pa3BUTME  Haykn, O0ObACHEHME  MNpoLeccoB
OKpYy)XatoLero Mmpa, passButne TEXHUKU N TEXHONOMI

3HaHnA o0 BMaax matepum (BELLECTBO M MNOSE), O OBMXKEHUN Kak
cnocobe cyuwiecTBOBaHMA MaTepun, 06 aTOMHO-MONEKYNSIPHOM
Teopun CTPOEHUS BeLLECTBa, O (PU3NYECKON CYLLHOCTU ABMNEHUN
npupodbl  (MexaHu4yeckux, TEennoBbIX, JNEKTPOMArHUTHbIX W
KBaHTOBbIX); YMEHWe pasnuyatb SBMEHUS MO OMNUCaHUK KX
XapaKTepPHbIX CBOMCTB M Ha OCHOBE OMNbITOB, O4EMOHCTPUPYHOLLMX
AaHHoe hmsnyeckoe sABNEHME; YMEHNE pacno3HaBaTb NPOsSIBNEHME
N3YYEHHbIX (PU3NYECKUX SBMEHU B OKPYXKatoLEM MUpe, BblAensas
NX CYLLLECTBEHHbIE CBOMCTBA (NPU3HaKK)

BnageHne ocHoBamMn MOHATUMHOIO annapata U CUMBOSIMYECKOIO
A3blka PM3MKM N UCNONb30BaHME UX ONS pelleHns y4ebHbIX 3aaay;
YMEHWE XapaKkTepusoBaTb CBOWUCTBA Tes, usmyeckme siBfeHns u
npoueccbl, UCnonb3yss QyHOaMeHTasnbHble W IMMMPUYECKUE
3aKOHbI

YMeHue onucbiBaTb N3Yy4YEeHHbIe cBOMCTBa Ten wu q)msmqecme
ABJ1IEHUA, NCNOJb3YyA cbmsmqecme BEJMMYUNHDbI

BnageHve ocHoBaMyM METOOOB HAy4yHOro MO3HAHUA C YY4ETOM
cobniogeHna  npasun  6esonacHoro  Tpyda:  HabnwogeHve
PU3N4ECKNX ABMNEHWNIA:

yMEeHMEe  CaMOCTOsTENbHO  cobupaTb  3KCMEepUMEHTaNbHYO
YyCTaHOBKY M3 AaHHOro Habopa obopyaoBaHusi MO WHCTPYKLMM,
onucbiBaTb X0A4 OMNbiTa W 3anucbiBaTb €ro  pesynbTarthl,
hopMynmnpoBaThb BbIBOAbI;

npoBedeHne MNpsMbIX W KOCBEHHbIX W3MEPEeHUNn U3NYECKNX
BEMWYUH: YMEHME MNaHUpoOBaTb W3MEPEHUsl, CaMOCTOSTENbHO




cobvpatb 3KCMEPUMEHTarNbHYD YCTAaHOBKY MO  MHCTPYKLUWW,
BblYUCNATbL 3HAYEHUE BENUYMHBLI M aHanuM3MpoBaTb MOSTyYEHHbIEe
pesynbTatbl C Y4Y€TOM 3a4aHHOW MOrpeLHOCTU pe3ynbTaToB
n3MepeHunn;

npoBefeHNe HECIOXHbIX 3KCNepUMeHTarnbHbIX UCCNeLoBaHWUi;
CaMOCTOATENBHO CcobUpaTb SKCMEePUMEHTArNbHYH YCTAHOBKY W
npoBOAMTbL  UCCNedoBaHWe MO WHCTPYKUuKW, npeacTtaBnaTb
NonyYeHHble 3aBUCUMOCTU PUBNYECKMX BENUYMH B BUAE Tabnuy n
rpadukoB, YyyuTbiBaTb MOrPELWHOCT, [Jenatb BbiBOAbl MO
pesynbTartam uccrnegoBaHus

MOHMMaHMe  XapaKTepHbIX CBOMCTB  M3NYECKUX  MoOeneun
(maTepuanbHas Todka, abconiTHO TBEpAoe Teno, Moaenu
CTPOEHUSA ra3oB, XXUOKOCTEN N TBEPABIX TEN, NraHeTapHaa Mogenb
aToMma, HYKMOHHaa MoAesib aTOMHOro s4pa) U ymeHue NpuMeHsiTb
nXx ans o6bACHEHNA PU3NYECKMX NPOLLECCOB

YMeHne ob6bACHATb hm3nyeckme npoLeccsbl U CBOMCTBA TeN, B TOM
4ynucre u B KOHTEKCTe CUTyauuh npakTUKO-OpUEHTUPOBAHHOIO
Xapaktepa, B 4acTHOCTW, BbIBNATb MNPUYNHHO-CIIEACTBEHHbIE
CBSI3M U CTPOUTb 0OBACHEHME C OMOPOM Ha U3YyYeHHble CBOMCTBA
dU3NYECKUX ABNEHUN, (PU3MYECKME 3aKOHbl, 3aKOHOMEPHOCTU W
Moaenm
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YMeHue pelwlatb pacyé€THble 3agjaym (Ha 6ase 2 — 3 ypaBHeHUN),
NUcrnonb3ya 3akoHbl M OpPMyIbl, CBsA3blBalOWMe duU3nyeckme
BEIMYMHbI, B YaCTHOCTW, 3amnucbiBaTb KpaTKoe YyCnoBue 3ajauyu,
BbISIBMSATb HEAOCTaKLWME AaHHble, BbIbUpaTb 3aKOHbI 1 hOpMynbl,
HeoOxoguMble ONA €€ peLlleHnd, WCnonb3oBaTb CrnpaBOYHbIE
AaHHble, NPOBOAUTbL pacye€Tbl W OueHMBaTb peanmncTUYHOCTb
NMOfy4eHHOro  3HayeHusi  (PU3NYECKON  BENIUYUHLI,  YMEHue
onpenenaTb pasMepHOCTb (PU3NYECKON BESIUYMHBI, MOMyYEeHHOWN
npuv peLlleHun 3agaym

YMeHne xapaktepusoBaTb MPUHUMMbI OENCTBUA  TEXHUYECKUX
YCTPOWCTB, B TOM 4ucrie GbITOBbIX NPUOOPOB, N NPOMbILLMEHHbIX
TEXHOOMMYeCcKMxX rNpPoLLeccoB Mo UX ONMUCAHUIO, NCMNOSb3ys 3HAHWUSA
O CBOMCTBaXx (pn3MYecKnx siBNeHMm n Heobxogumble dumsndeckme
3aKOHOMEPHOCTU

YMeHne WUCnonb3oBaTb 3HAHUA O U3NYECKNX SBNEHUAX B
NnoBCeOHEBHOW XM3HM ana  obecnedeHns 6Ge3onacHoOCTU npwm
obpaweHun ¢ OGbITOBbIMM  npubopamMn U TEXHUYECKMMMU
YCTPONCTBaMM, COXPaHEHUs 300pOBbA W  COOMOOEHUA HOPM
9KOMOrnMYeckoro MnoBeAeHUS B OKpyXawLllen cpeae; NoHUMaHue
HeobXxo0AUMOCTN NPUMEHEHNSA OOCTUMXKEHUA (DU3NKKU U TEXHOMNOIUM
ANSA paunoHansHOro NPUPoaonNob30BaHUSA
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OnbIT noucka, npeobpasoBaHUs U NpeAcTaBneHus MHopMauum




dum3nyeckoro cogepxkaHumsi ¢ UCMonb3oBaHMEM MH(OPMaLMOHHO-
KOMMYHMKaTUBHbIX TEXHOMOTUA; yMeHue oLEeHMBaTb
AOCTOBEPHOCTb NOSy4YEeHHON MHpOpMaLMM Ha OCHOBE MMEHOLLIMXCS
3HaHUA N JOMONHUTESNbHBIX MCTOYHMKOB;, YMEHWE WCMonb3oBaTb
NPy  BbINOMIHEHUWM  y4ebHbIX  3af4aHWA  Hay4YHO-MOMNYNSPHYHO
nuTepaTypy U3MYEeCcKoro CoAep)KaHusi, CnpaBoYHble MaTepuarnsi,
pecypcbl cetu WHTepHeT, BnageHne 6a30BbIMW HaBbIKaMK
npeobpasoBaHnsi MHOpMaLMM M3 OAHOW 3HAKOBOW CUCTEMbl B
APYrylo; yMeHue cosaaBaTb COGCTBEHHbIE MUCbMEHHbIE U YCTHbIE
co0b6LLEeHNst HA OCHOBE MH(OPMAaLMKN U3 HECKONBbKNX MCTOYHUKOB




NEPEYEHDb 3JIEMEHTOB COAOEPXXAHUA, NPOBEPAEMbIX HA O3 NO
®U3UKE

npOBepﬂeMblﬁ ANieMeHT coaepxXaHus

Kon
1 MEXAHWNYECKNE ABJNNEHNA
11 MexaHnyeckoe gBwxkeHune. MaTtepuanbHasa Todka. Cuctema oOTcuyéTa.
' OTHOCUTENBHOCTb ABMXKEHNS
PaBHoMepHOe M HepaBHOMepHoe ABwkeHue. CpeaHsast ckopocTb. Popmyna
1.2  Aans BblYUCNEHUNSA CpeaHeNn CKOpOCTn: v = S/t
PaBHOMepHOE NpSAMONUHENHOE ABMKEHME. 3aBUCUMOCTb KOOpAUHATLI Tena oT
BPEMEHN B CNy4ae paBHOMEPHOIo NPAMOSIMHENHOTO ABWXXEHUS:
13 x(f)=x,+vt
Mpadmkn 3aBUCMMOCTM OT BPEMEHWU [Ofs MPOEKUUM CKOPOCTU, MPOEKUUN
nepemelleHnsi, nyTn, KoopauHaTbl MNPU  PaBHOMEPHOM MPSIMOSIMHENHOM
OBWXEHUN
3aBMCUMOCTb KOOpAMHATBLI Tena OT BPEMEHU B Criydae pPaBHOYCKOPEHHOro
NPAMOSIMHENHOIO ABMXXEHUSA:
2“2
Sx(f}=1'.u:*f_ax*?
i
dopmynbl Ans NPOEKUMM MNEepPEMELLEHUS, MPOEKUMN CKOPOCTU U MNPOEKLUK
YCKOPEHUS NPU paBHOYCKOPEHHOM NPAMOSIMHENHOM OBUXKEHUMW:
rl
1.4 '5.1'(T:]=Uﬂ.1"r_ﬂ.1"?‘
U.T('f) =Upy T4y 1,
a, () =canst,
U:_.l.: - U-__.l.: =2a,s,
lpadmkn 3aBUCUMOCTM OT BPEMEHWU AN NPOEKUUN YCKOPEHUS, MPOEKL MM
CKOPOCTW, NPOEKUNN NepemMeLLeHmns, KOOpAMHaTbl NpU pPaBHOYCKOPEHHOM
NPAMONIMHENHOM OBUXEHUMN
CeobogHoe nageHue. dopmynebl, onucbiBaroLlwme ceobogHoe nageHne Tena no
BepTMKanu (OBMXEeHWe Tena BHWU3 WUAM BBEPX OTHOCUTENbHO MOBEPXHOCTMU
1.5 3emnu). 'pacdmkn 3aBUCMMOCTM OT BPEMEHW ONA NPOEKLUMU YCKOPEHUS,
NPOEKUNN CKOPOCTU W KOoOpAuHaTbl Npu CBOOOAHOM nageHuuM Tena no
BEpTMKanu
CKOpOCTb paBHOMEPHOrO ABMXEHMS Tera no OKPYXHOCTW. Hanpasnenue
1.6 CKOPOCTM.

dopmyna Ons BbIMUCIIEHUS CKOPOCTM 4Yepe3 paauyC OKPYXHOCTU U nepuos




obpalleHus:
2R
L=
T

LleHTpOCTpeMI/ITeJ'IbHOG YCKOpeHune. HanpaBneHMe LUEHTPOCTPEMUTESIBHOIO
YCKOpPEHUA. CDopmyna Ona BbIMUCTIIEHUA YCKOPEHUA!

v
“ R
dopmyna, ceasbiBaoLLLaa Nepuos 1 4actoTy obpalleHns:
vol
T

Macca. NnoTHoCTb BellecTBa. CDopmyna Ana BblHUCTIIEHUA MIMOTHOCTU!

_m

1.7 V

1.8  Cwna — BekTOpHas uanyeckas senmymHa. CrnoxeHue cun

1.9 AsneHune nHepumn. MNepBbi 3aKOH HbIOTOHA
BTopon 3akoH HbtoToHa:
F=m-a

1.10
CoHanpaBrieHHOCTb BEKTOpa YCKOPEHUS Tena 1 BeKTopa Curbl, 4ENCTBYIOLLEN
Ha Teno
B3anmopencteue ten. Tpetnn 3akoH HetoToHa:

1.11 FE—:I =_F|.—Z‘-2
TpeHne nokos u TpeHue cKomnbXeHus. dopmyna Ans BbIMMCIIEHUS MOAYIIS
CUSbl TPEHUS CKONBbXEHUS:

112 Fyp=p-N
Hdedopmauna Tena. Ynpyrme u Heynpyrne gedopmauuu. 3akOH Ynpyrou
Aedopmauum (3akoH lNyka):

113 F=k-Al




BcemunpHoe taroteHme. 3akOH BCEMUPHOMO TArOTEHUS:
my -1,

F=G ——=
I’
1.14 Cwuna TskecTu. YckopeHne cBobOAHOMo nageHus.
dopmyna ansa BbIMMCNEHNA CUMbl TEXXECTU BONM3M noBepxHocTn 3emnu: F =
mg.
AewmxeHune nnaHeT Bokpyr ConHua. NepBasi KocMUyeckas CKOpOCTb.
HeBecoMoCTb 1 neperpysku
Mmnynbc Tena — BeKTOpHasa omsnyeckasi BennynHa.
1.15 =m0
Mmnynbc cuctembl Ten. IameHeHne nvmnynbsca. MMnynbc cunbl
3aKOH coxpaHeHus umnynbca Ans 3aMKHYTON CUCTEMbI TEN:
1.16  p=nyl +m,U, =const
PeaktnBHoe aBmxeHmne
MexaHunyeckas paboTa. Popmyna onsi BblYMCIEHNSA paboTbl CUMbI:
A=Fscoso
MexaHun4yeckast MOLLIHOCTb:
1.17
nv=4
t
KuHeTnyeckas n noteHumnanbHasn aHepruda. opmyna ans BblYMCIIEHNS
KMHETUYECKON SHEPINN:
muz
E =——
2
118 Teopema 0 KnHeTudeckon aHeprun. dopmyna onsi BblYUCIEHNUSA
' noTeHunanbHOW 3Heprum Tena, NOAHATOro
Hap 3emnén:
E,=mgh
MexaHuueckasn aHeprus:
E=E;,+E »
1.19 y
3aKOH COXpaHeHNa MexaHu4eckon aHeprun. dopmyna ons 3akoHa
COXpaHeHUs1 MeXaHN4YEeCKOWN SHEPrn B OTCYTCTBME CUN TpeHus: E = const.
[MpeBpalleHne MexaHN4YeCKOn IHePrn NPU HanNUYnUm CUnbl TPEHUA.
1.20 MpocTble MexaHn3Mbl. «30510TOE NPaBUNO» MEXAHUKMN.

Pbiyar. MomeHT cunbl: M - FI.




Ycnosue paBHOBeCUS pblyara:
M +M, +..=0
MoaBwHbIM M HenoABWXHbIN 6r1okK. KIMN[ npocTbiXx MEXaHN3MOB,

n= Anonesnas
A‘S&IIH‘IH

[laBneHune TBEpOOro Tena.
dopmyna ons BblYUCIEHUA JaBreHUs TBEPAOro Tena:

p=L
S
121 [laBneHune rasa. ATmocdepHoe gaBneHme.
MmppocTaTudeckoe gaBneHne BHYTPU XNOKOCTU.
dopmyna gns BblYUCIEHUA JaBMEHNS BHYTPU XUOKOCTU:
P=pgh+ P,
1.22  3akoH lNackanga. M'magpaenuyecknin npecc
3akoH Apxumega. Popmyna gns onpefeneHnsa BbITankuBawLen Ccusbl,
AENCTBYIOLLIEN HA Teno, NOrPY>KEHHOE B XXNOKOCTb UMW ras:
1.23 F_ﬂ@:. —pgV
Ycnosue nnaBaHung Tena. lnasaHve cyaoB 1 Bo3gyxonsnaBaHue
MexaHnyeckne konebaHusa. Amnnutyga, nepuog WM 4acTtota kKonebaHwi.
dopmyna, cea3biBaloLLaa 4acToTy 1 nepunog konebaHun:
1.24 Y 1
T
125 MaTtematnyeckum wn MPYXUHHBbIN MasTHUKW. [lpeBpalleHue SHeprum npu
KonebatenbHOM ABMXEHUN
1.26 3atyxatowme konebaHus. BeiHyXaeHHble konebaHus. Pe3oHaHc
MexaHunyeckne BoOsMHbl. [1poaonbHble M nonepeYdHble BOSHbL. [fiMHa BOSHbI K
CKOPOCTb pacnpoCTpaHeHUsi BOSHbI:
1.27 -
h=v-T
128 3ByK. POMKOCTb U BbicOTa 3Byka. OTpakeHue 3BYKOBOW BOSHbI Ha rpaHuue
nByx cpen. IHdpasByk 1 ynbTpasByk
lNpakmuyeckue pabomel
M3mepeHne cpegHen NrOTHOCTU BeLeCTBa; apXMMeOdOBOW CUIbl; XECTKOCTU
1.29 npyXuHbl; KO3(hMUNEHTA TPEHUA CKONMBXEHUS; paboTbl CUMbl TPEHUS, CUMbl

YyNpyrocTun; cpefHen CKOPOCTU OBWMXEHMSI Opycka Mo HaKMOHHOW MITOCKOCTY;
yCckopeHusi bpycka npu OBWMXXEHUW MO HAKMOHHOW MNMOCKOCTU; 4YacToTbl W




nepuwoga konebaHunm MaTemMaTM4yeckoro MasiTHMKA; 4acToTbl U nepuoga
kornebaHun NPy>XMHHOro MasiTHUKa; MOMEHTa Curbl, AENCTBYIOLWEro Ha pblyar;
paboTbl cunbl ynNpyroct npu nogbEMe rpys3a C MOMOLLbIO HEemnoABUXHOMO
6noka; paboTbl cunbl yNpyroctn npu nogbeéme rpysa ¢ noMoLbio NOABUXHOMO
6noka.

WccnepoBaHne 3aBUCUMOCTU apXMMedoBOW Cuibl OT OB6béMa MOrpy>KEHHOM
4YacTu Terna v OT MIOTHOCTU XNOKOCTU; HE3AaBMCUMOCTM BbITankMsarLlen cunbl
OT Macchbl Tena; Curbl TPEHUS CKOMNBbXEHUS OT CUITbl HOPMarnbHOro AaBreHUs U
OT poja NOBEpPXHOCTU; CUTbI YNPYrocTW, BO3HUKAIOLLIEN B MPYXWUHE, OT CTeneHu
aedopmaunn NPYXuHbl; YCKOpeHns Bpycka OT yrmna HakrnoHa HanpaBnslLwwen;
nepuoga (4acToTbl) konebaHum HUTSHOTO MasiTHUKa OT ANMHBI HUTW; nepuoaa
kornebGaHun NPY>XMHHOro MasTHMKA OT MacChbl rpy3a W >XECTKOCTU MNPY>XWUHbI;
nccrefoBaHve He3aBMCUMOCTU nepuoda konebaHui HUTSAHOro MasiTHUKa ot
macchl rpysa. [lpoBepka ycnosus paBHOBECUS pblyara

Qusuyeckue seneHUss 8 rpupode: NpUMepbl OBWKEHUA C  PasfiMyHbIMK
CKOPOCTAMM B XXUBOM U HEXMBOW Npupoae, 4ENCTBME CUITbl TPEHNA B Npupoae
N TEeXHUKe, NPUIMBbI M OTNMBbLI, ABWXKeHWe nnaHeT COnHeYHOM CUCTeMbI,

1.30 peakTMBHOE [OBWKEHME XWUBbIX OPraHM3MoB, pbldarn B Tene 4erioBeka,
BNUSIHWE aTMOCKEPHOro AaBMEHUS HA XMBOW OpraHu3Mm, nnaBaHue pbib,
BOCNPUATME 3BYKOB XXMBOTHbIMUK, 3eMneTpsiceHne, CeNCMUYEcKUe BOJSIHbI,
LyHamu, axo
TexHu4yeckue ycmpodlcmea: cnngoMeTp, AaTYUKU MONOXEHUS, PacCTOSHUS U
YCKOPEHUS, OUMHAMOMETP, MOALUMMNHUKK, pakeTbl, pbldar, MOABMXHbIA U

131 HEenoaBWXHbIA OMOKM, HaKMOHHAsA MNIIOCKOCTb, MPOCTbIE MEeXaHu3mbl B ObITy,
coobLialomeca cocyabl, yCTPOMCTBO BOOONPOBOAA, MApaBNYecKuin npecc,
MaHomMmeTp, HGapomeTp, BbICOTOMEP, MOPLUHEBOM HACOC, apeoMeTp, 3XOroT,
NCcnonb3oBaHue yrbTpa3sByka B ObITY N TEXHUKE

2 TEMNNOBbIE ABNEHNA
OCHOBHblE  MOMOXEHUSI  MOMEKYNSAPHO-KMHETUYECKON TEOPUM  CTPOEHUS

2.1 Bewlectea. Mopgenn TBEpPAOro, XWOKOro W ra3oobpasHOro COCTOSHWUN
BewlecTBa. Kpucrtannuyeckme n amopdHble Tena

29 [OBmxeHne 4actuy BewectBa. CBA3b CKOPOCTM OBWXKEHUA 4YacTuy c
TemnepaTypon. bpoyHoBckoe aBuxeHue, anddysuns

2.3  CmauuBaHuve v KanunnspHble SBreHus

2.4  Tennosoe paclUNpeEHNE N cxaTne

2.5 Tennosoe paBHOBeCHE

26 BHyTpeHHﬂ:;I 3Heprnd. PaboTta mn Tennonepegava kak crnocobbl M3MEHEHUs
BHYTPEHHEN 3Heprum

2.7 | Bwuagbl Tennonepegayn: TENNONPOBOAHOCTb, KOHBEKLUMSA, N3ITy4YeHne

58 HarpeBaHne wn oxnaxgeHne Ten. KonumyectBo TennoTbl. YaenbHas

TEnnoOE&MKOCTb:




QO=cm\t,—1,)
3aKkoH coxpaHeHWst 3HeprMuM B TEnsoBbIX Npoleccax. YpaBHEHME TEMNOBOro
B6anaHca:

2.9
Q1 _Qg +...=0
WcnapeHne n koHaeHcaumda. MameHeHne BHYTPEHHEW 3Heprnm B npoLecce

2.10 wucnapeHna wn koHaeHcauumn. KuneHue >xuakocTu. YpaenbHaa TennoTta
napoobpasoBaHus: L = Q/m

2.11 BnaxHocCTb Bo3ayxa
MnasneHve wn kpuctannusaumda. KWIsameHeHue BHYTpPEHHEW 3HepruM npu
nnasfieHUn N Kpuctannuaaumn. YaeneHas TennoTta nnasfeHus:

2.12
a2

m

213 BHYTpeHHAss 3Heprna cropaHus TonnuBa. YAernbHad TensoTa CcropaHus
Tonnuea: g = Q/m

2.14  TpuHumnbl paboTtbl TennoBbix asuratenen. Kr trennosoro gsuratens
lMpakmuyeckue pabomsi
M3mepeHne yaenbHOM TENSIOEMKOCTM MeTanm4eckoro UmMnnHapa; konmyecTea
TennoTbl, MOMYyYEHHOr0 BOAOW KOMHATHOW TemnepaTypbl (UKCMPOBAHHOM
MaccCbl, B KOTOPYI OMyLUEH HarpeTbin UUNUHAP; KonmyectBa TensnoThl,

2.15 oTgaHHOro HarpeTbiM LMAMHAPOM, MOCMie OMyCKaHuUs ero B BOAY KOMHATHOW
TemnepaTypbl; OTHOCUTESNIbHOW BRNaXHOCTU BO3A4yxa; YyAenbHOW TennoTbl
nnaeneHnss nbga. MccnegoBaHve UW3MeEHeHUMs TemnepaTypbl BOAbl  Npw
pasnU4YHbIX YCNOBUSX; ABNEHUs TennoobmeHa npu cMewmnBaHUmM XONO4HOW U
ropsiien Boapl; npouecca ncnapeHuns
Qu3sudecKkue s8reHus 8 npupode: NOBEPXHOCTHOE HATSXKEHWE U KanumnnsipHble

2.16 aBneHuna B npupone, Kpuctannel B npupoge, nsnydeHne ConHua, saamepsaHue
BOOOEMOB, MOpCKMe 6puabl; 06paszoBaHMe pochl, TyMaHa, UHes!, CHera
TexHuyeckue  ycmpolucmea:  Kanwunnspbl, NpUMepbl  UCMNONb30BaHUS

517 Kpuctanmos, XWOKOCTHbIM  TEpMOMETP, [AaTyuk TemnepaTtypbl, TepMmoc,
cuctema OTONMEHUsT AOMOB, TMIPOMETPbI, MNCUXPOMETP, napoBasi TypbuHa,
ABuratenb BHyTPEHHEro cropaHus

3 ONEKTPOMAIMHNTHBIE ABINEHNA

3.1 OnekTpusaumsa Ten. [1sa Buaa aneKkTpnyecknx 3apsiaoB

3.2 Baaumopencraume 3apskeHHbIX Ten. 3akoH KynoHa

3.3  3aKoH coxpaHeHWsa 3neKTpu4ecKoro 3apsga

34 Onektpunyeckoe none. HanpsXéHHOCTb anekTpuyeckoro nons. [MpuHumMn
Cynepnosnumm 3neKTpuyeckux nosen (Ha Ka4eCTBEHHOM YPOBHE)

35 Hocutenn anektpuyeckux 3apsgoB. [encTBue 3neKkTpuyeckoro nond Ha

AneKTpnyeckme 3apanbl. rlpOBOﬂ,HI/IKVI N ONINEKTPUKUN




[MocTosiHHBLINM anekTpuyecknin Tok. [lencTBus anekTpudeckoro Toka. Cuna Toka.

3.6 = HanpseHune.
I=g/t,U=Al[
37 OneKTpUYeckoe ConpoTUBMEHNe. YaenbHoe aNeKTpnu4eckoe ConpoTuBeHme:
R =pl/S
3.8  3akoH Oma ans yyacTtka anektpuyeckon uenu: | = U/R
MocnepoBaTenbHOe coegMHEHNE NPOBOAHNKOB:
I,=I,; U=U,+U,; R=R, +R,
3.9 [NapannensHoe coegnHeHne NPOBOAHNKOB PaBHOrO CONPOTUBIEHUS:
R
U=Upl=L+1LiR=—".
CmeluaHHble coegnHeHNst MPOBOAHNKOB
3.10 PaboTta 1 MowHOCTbL anekTpuyeckoro Toka. A = Ult, P = Ul
3akoH [bxoynsa — JleHua:
3.11 0-1 2 Rt
312 OnbIT SpE:Te,ua. MarHutHoe none npsaAMoro npoBOAHMKA C TOKOM. JIvHWUK
MarHUTHOWM MHAOYKLNN
313 MarHuTHoe none noCTOSAHHOroO MarHuTa. B3anmogencrTBume MOCTOSIHHbBIX
MarHMToB
3.14 [encTBne MarHMTHOro Nons Ha NPOBOAHMK C TOKOM
3.15 Onbitbl Papages. ABneHne anekTpoMarHMTHON nHaykuun. Npaeuno JleHua
lMpakmuyeckue pabomei
M3amepeHne  3neKTPpMYEeCKOro  COMPOTMBIIEHUSA  PE3UCTOPA;  MOLLHOCTMU
3NEKTPUYECKOro TOKa; paboTbl 3NIEKTPMUYECKOro TOKa.
MccnenoBaHne 3aBUCUMMOCTM CUMbl TOKa, BO3HUKAKOLWLErNO B MPOBOLAHUKE
(pesucTopbl, flaMnoyka), OT HanpsKeHMs Ha  KOHUax MpPOBOAHMKA;
3.16 3aBUCMMOCTM COMPOTUBIMEHUS OT [ONWUHbI MNPOBOAHWMKA, NMNowagn ero
NnonepevHoro ce4YeHns n yaesnibHOro ConpoTUBIEHUS.
MpoBepka npasuna ans 3NEeKTPUYECKOro HaNPSKeHUs npu
nocnegoBaTesilbHOM CO€OVMHEHUM MNPOBOAHMKOB; nNpasBuna Ans  Cunbl
SNEKTPUYECKOro Toka Mpwu napannenbHOM COEOWHEHMM MNPOBOLHMKOB
(pesncTopbl U Namnoyka)
@Qu3suyeckue si8rieHUsI 8 rnpupode: INEKTpUYeckMe saBneHuMst B atmocdepe,
3.17 3NeKTpUYeCcTBO XWUBbIX OPraHNM3MoOB, MarHMTHoe none 3emnun, apend
NOSOCOB, POSflb MArHUTHOMO NMONS ANS XU3HU Ha 3emne, NoNSAPHOEe cusiHne
TexHuyeckue ycmpolicmea: 9NneKTpoCcKorn, amnepMeTp, BOSbTMETP, peocTar,
318 CYETUMK  IMEKTPUYECKOWN  3HEPruKn,  INEKTPOOCBETUTENbHbIE  NPMOOPHLI,

HarpeBaTesibHble anekTponpuodopsl (nprmepsl), anekTpuyeckme
npeaoxpaHUTEnNun, anekTPOMarHUT, 3neKkTpoaBuratenb MNOCTOSHHOIMO TOKa,




reHepaTop NOCTOSIHHOIO TOKa

3.19 OnekTpoMarHuTHble BOMHbI. LLkana anekTpoMarHUTHbIX BOSTH

3.20 JlyyeBasi mogenb cBeTa. [psiMoniMHenHoe pacnpocTpaHeHue ceeTa

3.21 3akoH oTpaxeHus ceeTa. [1nockoe 3epkarno

3.22 [penomneHune ceeTa. 3akoH NpenomMieHuns ceeta

3.23 [ucnepcus cBeTa

324 JInuza. Xoa nyyen B nuH3e. PokycHoe paccTtosiHMe NuH3bl. OnTuyeckast cuna
nuHsel: D = 1/F

3.25 [na3s kak ontudeckas cuctema. Ontmyeckune npmbopbl
lMpakmuyeckue pabomsi
#r#Par###/1amepeHne onTMYecKon cunbl cobuparolen nuH3bl; (OKYCHOro
paccTosiHua cobupatowen nuH3bl (N0 CBOMCTBY paBeHCTBa pas3MepoB
npegmMmeTa n n3obpaxeHus, Korga npeameT pacnosiokeH B ABOWHOM hokyce),

3.26  nokasarend nperioMneHna cTekna.
#r#Par##H#VIccnegoBaHme cBoMCTBa U300paXkeHUs, NOMy4YEHHOro C NOMOLLBbIO
cobuparLen NUH3bI;, M3MEHEHUS (DOKYCHOrO PacCCTOSHUS ABYX CITOXEHHbIX
NNH3; 3aBMCUMOCTU yrna npenomMreHns CBETOBOroO fiyya OT yrna nageHust Ha
rpaHuLEe «BO3AyX — CTEKIO»

3.7 @u3suyeckue serneHusi 8 npupode: 3atmenns ConHua u JlyHbl, uBeta Ten,
onTuyeckue siBrneHnda B atmocgepe (uBeT Heba, pedpakums, pagyra, Mupax)

308 TexHuyeckue ycmpoucmea: OYKKW, nepuckon, doToannapart, OonTU4eckue
CBETOBOAbI

4 KBAHTOBbIE ABNEHNA

41 PagnoaktneHocTb. Anba-, 6eta-, ramma-usnydeHumda. Peakuun anbdga-u
beTa-pacnaga

4. OnbiTel Pesepcopaa no paccesHuio anbdga-dactvu. lNnaHeTapHas moaenb
aTtoma

4.3  CoctaB atomHoro sapa. 3otonbl

4.4  Tlepuwog nonypacnaga aTOMHbIX S4ep

4.5  ApepHble peakumn. 3aKOHbI COXpPaHEHNS 3apsg0BOro M MacCOBOIO YUCEN
Qusudeckue sereHUs 8 npupode: eCTEeCTBEHHbIN PaAMOaKTUBHBLIN COOH,

4.6  KOCMUYECKME §yYW, pagvoaKkTUBHOE WU3NyYeHMe NPUPOLHbIX MWUHEepParoB,
AEeNCTBME PagnNoaKkTUBHbBIX U3INTyYEHNIA HA OpPraHM3M YenoBeka

47 TexHu4yeckue ycmpodlcmea: CNeKTPOCKoN, WHAMBUAYamNbHbLIN  OO3UMETP,

kamepa BunbcoHa, sgepHasa sHepreTuka




YYEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAJIbI OANA YYEHUKA

METOAONYECKUE MATEPWAIbLI ANA YHYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET






