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NMOACHUTEJNIbHASA 3ANTNCKA

MNporpamma no ¢usmke Ha ypoBHE OCHOBHOMO 06Lero o6pa3oBaHus COCTaBNEHA HAa OCHOBE
MOMOXEHUA W TpeboBaHMM K pe3ynbTaTaM OCBOEHWSS Ha 6a30BOM YpOBHE OCHOBHOM
obpazoBaTesnibHOM NporpaMMmbl, NpeactaBneHHbIx B PFOC 000, a Takxke ¢ Y4éToM dheaepanbHOn
pabouen nporpamMmbl BocnuTaHmna u KoHuenuum npenogaBaHust yuebHoro npeameta «®usmka».

CopaepykaHue nporpammbl No ¢usmKe HanpaeieHo Ha GOPMMPOBaHME ECTECTBEHHOHAYUYHOM
rPaMOTHOCTM OBYYaOLMXCS U OPraHM3aumio M3ydyeHust MGU3MKN Ha AesTENbHOCTHOM OcHoBe. B
nporpaMMe no @uU3MKe Y4YUTbLIBAKOTCA BO3MOXHOCTM Yy4ebHOro npegMeTa B peanusaumu
TpeboBaHn ®rOC OO0 K nNaHWpPYeMbIM JIMYHOCTHBIM M MeTanpeaMeTHbIM pe3ysbTaTaM
obyyeHnss, a TakXKe MeXnpeaMeTHble CBSI3M eCTeCTBEHHOHaYy4HbIX Y4ebHbIX NpeaMeToB Ha
YpOBHE OCHOBHOrO 06Lero obpasosaHus.

MNporpamma No (u3MKe yCTaHaBIMBaeT pacnpeeneHuve yd4ebHOro matepuwana no rogam
obyyeHnss (no knaccam), npeanaraeT MNPUMEPHYIO MOCNeA0BaATEe/IbHOCTb U3Y4YEHUs TeM,
OCHOBAHHYID Ha JIOrMKe pa3BUTUSI MNpeaMETHOro COoAepXaHust W ydéTe BO3PaCTHbIX
0COBEHHOCTEN 0BYYaOLLMXCS.

MporpamMma no ¢u3nke paspaboTaHa C LENbIO OKa3aHUsl METOANYECKOM MOMOLUM YUMTENIO
B CO3AaHMM pabouyelt nporpaMmbl No y4ebHOMy npeaMmeTy.

®du3nka SBNSETCS CUCTEMOOBpasyoOWMM AN eCTeCTBEHHOHAYYHbIX Y4ebHbIX NpeaMeTos,
MOCKONbKY (PU3MYECKME 3aKOHbI NeXaT B OCHOBE MPOLECCOB M SIBMIEHWUMA, M3YYaeMbIX XUMUEN,
6uonornen, actpoHoMuen n husmyeckon reorpacdvein, BHOCUT BKIa[ B €CTECTBEHHOHAYYHYIO
KapTMHY Mupa, NpeaocTaBnseT Haubonee scHble 06pasubl MPUMEHEHUS Hay4yHOro MeToja
MO3HaHWs, TO €CTb Cnocoba NonyYeHUst AOCTOBEPHBIX 3HAHMI O MUPE.

OaHa m3 rnaBHbIX 3agad usmnyeckoro obpaszoBaHust B CTPyKType obuiero obpasoBaHus
COCTOMT B (POPMMPOBAHNM E€CTECTBEHHOHAYYHOM TIpPaMOTHOCTM W MHTEpeca K Hayke Yy
oby4aromxcs.

N3yuyeHne ¢um3mMkn Ha 6a30BOM YpoOBHE nMpeanonaraeT OBMajeHWe  cneayowmnmm
KOMMETEHTHOCTSIMUN, XapaKTepU3yoLWUMN eCTEeCTBEHHOHAYYHYO rPaMOTHOCTb:

e Hay4yHO OOBACHATb SABNEHUS;

e OLEHMBaTb M MNOHUMATb 0COHBEHHOCTM HAyYHOro UCCNeaoBaHus;

e VHTEPNpPeTMpOBaTb [aHHble M MWCMOAb30BaTb HAy4Hble AoKas3aTenbCTBa ANs
NoNy4YeHns: BbIBOAOB.

Lenn u3yyeHnss pu3MKM Ha YpOBHE OCHOBHOrO obuiero obpasoBaHus onpeaeneHbl B
KoHuenuuu npenogasaHusa yyebHoro npeameta «®dusmka» B 06pas3oBaTesibHbIX OpraHM3aumsax
Poccuinckon ®epepaunn, peanusylolmMx OCHOBHble  0b6Lieobpa3oBaTesibHble  MPOrpaMMmbl,
yTBEP)XAEHHON pelueHneM Konnerum MuHMcTepcTBa npocBelleHnst Poccuiickon ®depepaumm
(npotokon oT 3 aekabps 2019 r. N2 K4BH).

Llenn nayueHuns pmsmnkm:

e MpuobpeTeHne nHTepeca n cTpemMmneHuns 0byyarowmnxcs K Hay4HOMY U3ydeHUo Npupoabl,

pa3BUTUE UX UHTENNEKTYaNbHbIX M TBOPYECKUX CNOCOBHOCTEN;

e pasBATME TMpEeACTaB/IEHUMA O HAYYHOM MeTode MO3HaHMsa W HOpPMUPOBaHME

NccneaoBaTelbCKOro OTHOLWEHUS K OKPYXKAOLWNM SIBIEHUSIM;

e (hOopMUPOBaHME HAYYHOr0 MMPOBO33PEHNS KaK pe3ynbTaTa U3yYeHUs OCHOB CTPOEHUS

mMaTepum 1 yHAAMeHTasbHbIX 3aKOHOB (DU3MKK;

e (opMMpOBaHME MpeaCcTaBneHNA O ponu U3NKKU ANst pa3BUTUS OPYrMX eCTECTBEHHbIX

HayK, TEXHUKWN N TEXHOMOTUN;



e pasBUTME MNpeaCTaBNEHUA O BO3MOXHbIX cdepax 6Oyaywen npodeccnoHansHoOn
LAEATENbHOCTU, CBA3AHHOW C (PU3MKOW, NOArOTOBKA K AanbHenweMy obyyeHuio B 3TOM
HanpaBneHWN.

JlocTMKEeHWE 3TUX Lener nporpamMbl MO (U3NKE HA YPOBHE OCHOBHOMO 06LLEr0o

obpazoBaHMsa 0becneymBaeTCs pelleHneM cneayowmnx 3agau:

e npuobpeTeHne 3HaHU O ANCKPETHOM CTPOEHUM BELLECTBA, O MEXAHNYECKMX, TEMMOBbIX,
3N1eKTPUYECKNX, MArHUTHbIX M KBAHTOBbIX SIB/IEHUSAX;

e MpPUOOBpPETEHME YMEHMN OMNUCbIBAaTb U  OOBSCHATb  (DM3NYECKME  SBNEHUS C
NCNOJIb30BaHWEM MOJTYYEHHBIX 3HAHWM;

e OCBOEHME METOAOB pELUEHMSI MNPOCTEWLIMX PaCYETHLIX 3agad C WCMoSb30BaHWEM
dU3nMYecknx Moaenemn, TBOPYECKMX U NPAKTUKOOPUEHTUPOBAHHbBIX 3aJay;

e pasBUTME YMeHWW HabnogaTb NpUpPoOAHbIE SBAEHUS W BbIMNOSHATb  OMbIThbI,
nabopatopHble paboTbl M IKCNEepUMeEHTaNbHble WCCNeAOBaHUS C  WUCMOSIb30BaHMEM
N3MepUTENbHbIX NPUHOPOB;

e 0CBOEHME NpUEMOB paboTbl C MHMOpPMauMen GU3NYECKOrO COAEPXKAHUS, BKJIKOYast
NHGMOPMAUMIO O COBPEMEHHBbIX AOCTMXKEHMSIX (DU3MKM, aHaiu3 Uu  KpUTMYecKoe
oueHuBaHve nHdbopmauum;

e 3HAKOMCTBO CO cepamu nNpodheccoHanbHOM AeATENbHOCTHN, CBSA3aHHbIMU C (DU3MKON, U
COBPEMEHHbIMU TEXHONIOTMSIMU, OCHOBAHHbIMU Ha AOCTMXEHUAX (DU3NYECKON HaYKM.

Ha n3yyeHne dwmsmkn (6a30BbIM YpOBEHb) Ha YPOBHE OCHOBHOrO obuliero o6pasoBaHuMs
oTBOAMTCS 238 YacoB: B 7 kiacce — 68 yacos (2 yaca B Hefento), B 8 knacce — 68 yacos (2 yaca
B Hegent), B 9 knacce — 102 vaca (3 4aca B Hefesnto).

Mpeanaraemblii B NporpamMMe no ¢usmke nepeyeHb 1abopaTopHbIX paboT M OMbITOB HOCUT
peKoOMeHAaTeNbHbI XapaKTep, yuuTenb AenaeT Bbibop npoBefeHMs NabopaTopHbiX paboT u
OMbITOB C YY4ETOM MHAMBMAYaANbHBIX OCOBEHHOCTEN 0Oy4YaloLWMXCS, CNMCKA SKCMEPUMEHTAsbHbIX
3alaHni, NpeasiaraeMbiX B paMKax OCHOBHOIO roCyapCTBEHHOIO 3Kk3aMeHa no usnke.



COAEP>XAHUE OBYYEHUA
7 KJ1ACC

Pasnen 1. ®u3uka v eé ponb B NO3HAHMM OKpPYXKaloLLero Mupa.

du3mka — Hayka O npupoge. SABneHns npupogbl. Pusnyeckne SBMEHUNA: MEXaHUYECKUe,
TennoBble, 3/1IeKTPUYECKME, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnyeckme BenMUMHbL. U3MmepeHne dmsmyecknx BenuuuH. ®dusnuyeckne npubopel.
MorpeLwHoCcTb U3MepeHuii. MexxayHapoaHasi cUcTeMa eanHuL,

Kak ¢u3nka u Opyrme ecTteCTBEHHble Hayku M3y4datoT npupoay. EcTtecTBeHHOHay4HbIV
MEeTo4 MO3HaHusA: HabnogeHune, MNOCTAHOBKA HAy4HOro BOMpOCa, BbIABWMXEHME TUMNOTE3,
3KCMEPUMEHT MO npoBepke runotes, o0bbscHeHWe Habnogaemoro sasBneHus. OnucaHue
(husnyecknx SBNeHU C NOMOLLIbIO MOAENEN.

AdemMoHcTpaynn.

1. MexaHuyeckune, TenoBble, INEKTPUYECKME, MAarHUTHbIE, CBETOBbIE AB/IEHUS.

2. ®usunyeckne npubopbl M npoueaypa MNpsIMbIX U3MEPEHWUIM aHANOMOBLIM M LM(POBbLIM

npnubopom.

JlaboparopHseie paboTsi U ONnbITkI.

OnpepeneHne LeHbl AeneHns LWKasbl u3MepuTesibHOro npubopa.
M3aMepeHne paccTosiHUNA.
N3mepeHne ob6bEMa XKMAKOCTU 1 TBEPAOro Tena.
OnpegeneHvne pa3MepoB ManbIX Ten.
N3mepeHne TemnepaTypbl Mpyv MOMOLWM >KUAKOCTHOrO TepMOMEeTpa W AaTyumka
Temneparypbl.
6. lNpoBeneHne wuccnegoBaHUs MO MpPOBEpPKE TUNOTe3bl: AanbHOCTb MONETa LapuKa,
NYLWEHHOro ropusoHTasnbHO, TeM 6osbLle, YeM 60sbLIe BbICOTa NycKa.

Pa3pnen 2. lNepBoHavasbHble CBei€HUS O CTPOEHMMU BellecTBa.

CTpoeHve BellecTBa: aToMbl M MOMEKY/bl, WX pa3Mmepbl. OnbiTbl, [AOKasbiBaloLWme
AVUCKPETHOE CTPOEHME BeLLECTBa.

[BvXeHne yactuy BewecTtBa. CBS3b CKOPOCTM [ABMXKEHWS 4acTuL, C TeMMepaTypou.
BpoyHoBckoe aBweHue, anddysua. B3auMmogencTBMe 4YacTul, BELLECTBA: MPUTSHKEHME U
OTTa/IKMBaHME.

ArperaTHble  COCTOSIHMS  BELUEeCTBa: CTPOEHME T[a30B, >KMAKOCTEM U TBEPAbIX
(KpucTannuyecknx) Ten. B3auMMocBsi3b Mexay CBOMCTBaMM BELWIECTB B pPasHbIX arperaTHbIX
COCTOSIHUSIX U X aTOMHOMONEKYNAPHBLIM CTpoeHneM. OcobeHHOCTM arperaTHbIX COCTOSIHUIA BOAbI.

AeMoHcTpaynn.

1. HabnioaeHne 6poyHOBCKOro ABMXKEHWS.

2. HabniopeHve andodysuum.

3. HabniopgeHne sBneHun, OOBbACHAIOWMXCS MPUTSDKEHUEM WM OTTA/IKMBAHUEM YacTul

BelLecTBa.

JlaboparopHseie paboTsi M ONnbIThI.

1. OueHka gvameTpa aToMa MeTOAOM psAoB (C ucrnonb3oBaHneM dotorpacui).

2. OnbITbl NO HabNAEHUIO TENIOBOrO paclUMPEHUS ra3oB..

3. OnbiTbl N0 06HAPYXXEHWNIO AENUCTBUS CUM MOSIEKYNSIPHOIO MPUTSIXKEHWS.

Pazpen 3. [1BM>keHue n B3auMoaencreme Ten.

MexaHuyeckoe [ABwxeHwe. PaBHOMepHOe UM HepaBHOMepHoe [ABuXeHue. CKOpOCTb.
CpenHsast CKOpoCTb MNPy HEPABHOMEPHOM ABMXEHUW. PacuéT nyTn n BpeMeHu OBMKEHUS.

N =



SBneHne uvHepumn. 3aKOH WHepuun. B3anMogencTBuMe Ten Kak MNpUYMHA WU3MEHEHUS
CKOPOCTU [ABWXeHua Ten. Macca Kak Mepa WHepTHOCTM Tena. noTHOCTh BewecTtBa. CBA3b
NJOTHOCTW C KONIMYECTBOM MOJIEKYN B eanHuLe 06bEMa BellecTBa.

Cuna Kak XapakTepucTuka B3auMMmoaencTBus Ten. Cuna ynpyroctu u 3akoH [yka.
N3mMepeHne cunbl C MOMOLWBIO AMHAMOMETpA. SIBNeHue TAroTeHus n cuna Tsxkectn. Cuna
TSXKECTU Ha Apyrux nnaHetax. Bec Tena. HeBecoMocTb. CnoXeHue cu, HamnpasfeHHbIX MO
ofHOW npsiMoi. PaBHoaencTBytowasi cun. Cuna TpeHus. TpeHUE CKOMBXEHUS U TPEHWUE MOKOSI.
TpeHue B Npupoae N TEXHUKE.

AdeMoHcTpaynn.

HabniogeHne mexaHnyeckoro ABvKeHus Tena.
M3aMepeHmne cKopoCTN NPSIMOSIMHENHOMO ABMKEHMUSI.
HabniogeHve aBneHns nHepuun.
HabntoaeHne naMeHeHnst CKOpOCT NpyU B3aMMOAEUCTBUN TET.
CpaBHeHWe Macc Mo B3aMMOAENCTBUIO Te.
. CnoxkeHune cun, HanpaBfEeHHbIX MO OAHON MPSIMOM.
ﬂab‘oparopﬁble paboTtsl 1 OnbIThI.
1. OnpegeneHve CKOPOCTM PaBHOMEPHOro ABMXeHUs (LlapuKka B XXWAKOCTM, MoAenu
3NEKTPUYECKOro aBToMObKUNS 1 Tak ganee).
2. OnpepneneHve cpefHen CKOPOCTU CKONbXEHUSt Bpycka MM Liapuka Nno HaKIOHHOM
MSIOCKOCTW.
OnpepenexHne NIOTHOCTM TBEPAOro Tena.
4. OnbITbl, AEMOHCTPUpPYIOLME 3aBUCUMMOCTb pacTsxeHus (aedopMaumu) Mpy>XuHbl OT
MPUIOXEHHOW CUIbI.
5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb CWU/bl TPEHUS CKOMIbXEHUS OT Beca Tena u
XapaKTepa COnpuKacatoLMXCsl MOBEPXHOCTEMN.

Paspen 4. [laBneHue TBEPAbIX TeN, XXMAKOCTEN U ra3os.

[asnenne. CNocobbl yMeHbLUEHUS U YBeNMYeHus AasneHus. [laBneHune rasa. 3aBucMMoCTb
faBneHns rasa ot obbéma, TemnepaTypbl. [lepenava aaBneHns TBEPAbIMU TeNaMm, XUAKOCTAMU
N rasamu. 3akoH [lackans. NHeBMaTMyeckne MalluHbl. 3aBUCMMOCTb AAaBIEHUS KUAKOCTU OT
rnybuHbl. M'mapocTaTMyeckuii napagokc. Coobluatolumecst cocyabl. MMapaBnMyeckme MeEXaHU3Mbl.

Atmocdhepa 3emnn M atmocdepHoe AaBneHue. [puunHbL CyLLECTBOBAHMSI BO3AYLIHON
o6onoykn 3emnu. OnbiT Toppudennn. WM3mepeHne aTtMocdepHOro AasfieHus. 3aBUCUMMOCTb
aTMOCepHOro pAasneHus OT BbICOTbl Hag ypoBHeM Mops. [lpubopbl ans  v3MepeHus
aTMochepHOro AaBfeHus.

[leicTBue XMAKOCTU M rasa Ha NorpyXéHHoe B HMX Teno. BbiTankueatowas (apxumenosa)
cuna. 3akoH Apxumesa. lNnasaHue Ten. BosayxonnasaHue.

AemoHcTpaynn.
3aBMCMMOCTb AaBNeHuMs rasa oT TeMrneparTypsbl.

MNepenada AaBneHUs XUAKOCTLIO U ra3oM.

Coobwatomecs cocyapbl.

MmapaBnnyeckni npecc.

MposiBneHne AeNCTBUS aTMOCCHEPHOrO AABNEHMS.

3aBMCUMOCTb BbITA/IKMBAIOLLEN CW/bl OT 06bEMA NOrPy>XEHHOM YaCcTU Tefa U NIOTHOCTK
XXNOKOCTW.

7. PaBeHCTBO BblTa/IKMBAIOLLEN CUIbl BECY BbITECHEHHOW XWMAKOCTW.
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8. YcnoBue nnaBaHWs Ten: nNnaBaHWE WM MOrPY)XeHWe Ten B 3aBUCMMOCTU  OT
COOTHOLLUEHWS MNOTHOCTEN TeNa u XMUAKOCTHU.

JlaboparopHseie paboTsi M OnbIThI.

1. WccnepoBaHne 3aBUMCMMOCTM Beca Tena B BOAE OT 06bEMa MOrpy)XEHHOW B XKWAKOCTb
4yacTtu Tena.

2. OnpepeneHne BbiTaNKMBAOWENW CUMbl, AEWCTBYIOWEW Ha Teno, MNOrpy)XeéHHoe B
XWNAKOCTb.

3. lMpoBepka HE3aBUCMMOCTW BbITaNKMBAIOLWIEN CUMbl, AEACTBYIOLLIEN HA TENO B XWUAKOCTU,
OT Maccol Tena.

4. OnbiTbl, AEMOHCTPMPYIOLIME 3aBUCUMMOCTb BbITaNIKMBAKOLWEN CWMbl, AENCTBYIOWEN Ha
TENO B XWUAKOCTU, OT 06bEMA MOrpy>XEHHOW B XXMAKOCTb YacTu Tena M OT MAOTHOCTU
XXNAKOCTW.

5. KoHcTpynpoBaHve apeoMeTpa WM KOHCTPYMpPOBaHWE NOAKM U orpedeneHue eé
rpy30MoAbLEMHOCTW.

Pasnen 5. Pabota n MOLWHOCTb. DHEpPrus.

MexaHun4yeckast paboTta. MOLWHOCTb.

MpocTble MexaHU3MbI: pblyar, 670K, HaKMOHHAa NAOCKOCTb. [paBMNO paBHOBECUS pblyara.
MNpuMeHeHMe npaBuia paBHOBeCUMS pbldara K 610Ky. «30/10Toe npaBuno» MexaHuku. K
NPOCTbIX MEXaHN3MOB. NpoCcTble MexaHM3Mbl B ObITY N TEXHUKE.

MexaHun4yeckast 3Heprusa. KuHetndeckaa n noteHumansHas sHeprug. NpespaleHne ogqHoro
BUAA MEXaHNYEeCKOM SHEPrumn B APYro. 3aKOH COXpaHEHWs! SHEPTUM B MEXAHUKE.

AdeMoHcTpaynn.

1. TpuMepbl NPOCTbIX MEXAHU3MOB.

JlaboparopHseie paboTsi MU ONbIThI.

1. OnpepeneHne paboTbl CUNbl TPEHUS MPW  PABHOMEPHOM [ABWXXEHUM Tena no
rOPU30HTA/IbHON MOBEPXHOCTMU.

2. WccnepoBaHue YCOBMIM paBHOBECKS pblyara.

3. W3mepeHnue Kl HaKNOHHOM NIOCKOCTMW.

4. W3yyeHune 3aKOoHa COXPaHEHUS MEXAHNYECKON SHEPrum.

8 KJIACC

Pa3nen 6. TennoBble SAB/IEHUS.

OCHOBHbIE MOJSIOXXEHUS MONEKY/ISIPHO-KMHETUYECKON TEOPUM CTPOEHMS BellecTBa. Macca u
pasMepbl aToOMOB W Monekyn. OnbiTbl, noaTBEpPXAAKOWME  OCHOBHbIE  MMOJIOXEHUS
MONEKYNSAPHOKNUHETUYECKON TEOPUM.

Mopgenu TBEpAOro, XWAKOrO0 U ra3o0bpa3HOro COCTOSIHMM BellecTBa. Kpuctaninyeckue u
amopdHble Tena. O6bACHEHME CBOMCTB ra3oB, XWAKOCTEW M TBEPAbIX TeN Ha OCHOBE MOMOXEHWUI
MONEKYNAPHO-KMHETMYECKON Teopun. CMauMBaHME W KanWANsipHble SBMEHWUs. TennoBoe
pacliMpeHne u okaTue.

Temnepatypa. CBa3b TeMnepaTypbl CO CKOPOCTbIO TEMJOBOr0 ABMXXEHWS 4YacTuu,.
BHyTpeHHsss 3Heprusi. Crnocobbl M3MEHEHMSI BHYTPEHHEW 3Hepruu: Tensonepeaada U
coBepLueHne paboTbl. Buabl Tennonepeaayun: TenoNpPoOBOAHOCTb, KOHBEKLUNS, N3NTyYEHME.

KonunuectBo TennoTbl. YaenbHasi TeMnJI0EMKOCTb BelwecTsBa. TennoobMeH wn Tennosoe
paBHOBecue. YpaBHeHue TennoBoro 6anaHca. lMnaeBneHWe u oTBepAeBaHWE KPUCTanIMYecKux
BEWeCTB. YaenbHasl Tennota nnaeneHus. [lapoobpa3oBaHMe W KOHAEHCaums. WcnapeHwue.
KuneHune. YpenoHas TennoTa napoobpa3oBaHusl. 3aBUCMMOCTb TeMmnepaTypbl KUMNEeHus OT
aTMocchepHOro AaBneHus.



BnaxxHoCTb BO3ayxa.

DHeprusg Tonamea. YaenoHasa TensioTa CropaHus.

MpuHUMNbI  paboTbl TennoBbiX ABuratenen K[ TennosBoro pasuratens. Tennosble
ABUraTeNn 1 3aliMTa OKpYXKatoLen cpeapl.

3aKOH COXpaHEeHUs 1 NpeBpaLLeHnst SHEPruM B TEMI0BbIX NpoLeccax.

AemMmoHcTpaynn.

WONSUAWDNE

HabnioaeHne 6poyHOBCKOIO ABMXXEHMUSI.

HabniogeHve andadysuu.

HabnioaeHve siBNeHMn cMaumBaHna U KanuansipHbIX SIBEHUN.

HabniogeHve TennoBoro paclumpenus Ten.

N3MeHeHWe aasneHuns rasa npu namMeHeHnn obbEMa 1 HarpeBaHUM UK OXNaXKAEHUN.
MNpaBuna namepeHns TemMnepaTtypbl.

Buapl Tennonepenaun.

OxnaxxaeHue npuv coBeplueHnn paboTbl.

. HarpesaHwue npu coBepieHnn paboTbl BHELHMMW CUIAMW.

10 CpaBHeHMEe TEMNIOEMKOCTEN Pa3fiMYHbIX BELLECTB.

11. HabntoaeHne knnexus.

12.HabnoaeHne nocTosHCTBa TeMnepaTypbl NPpU NaBieHun.
13.Mopenu TennoBbiX ABUraTenemn.

JlaboparopHbie paboTel M OMNbITbI.

Al

8.
9.

OnbiTbl N0 06HAPYXXEHWIO AEMUCTBUS CUN MOSIEKYNSIPHOIO MPUTSIXKEHWS.

OnbiTbl NO BbIPALUMBAHWUIO KPUCTA/INIOB NMOBAPEHHOW COMM UMW caxapa.

OnbITbl NO HABNOAEHUIO TEMTOBOrO PacLUMPEHMSI Fa30B, XXMAKOCTEN N TBEPALIX TeN.
OnpepeneHve gaBneHns Bo3ayxa B 6annoHe wnpuua.

OnbITbl, AEMOHCTPUpYIOLIME 3aBUCMMOCTb [JaBfieHWs BO3dyxa OT ero obbéma u
HarpeBaHusl UM OXNaxaeHus.

MpoBepka rMNOTE3bl JIMHEMHOM 3aBUCMMOCTM  ONMHbI  CTONOGMKA XXMAKOCTM B
TEPMOMETPUYECKOM TPYybKe OT TEMMEpaTypbl.

HabnioaeHne namMeHeHWs BHYTPEHHEW SHEpruv Tena B pesynbTaTe Tensonepeaayn u
paboTbl BHELUHWUX CUJ.

MccnepoBaHve sBneHunst TennoobMeHa Npy CMeLLMBaHNM X0NOAHON U ropsivelt BoAbl.
OnpegeneHne KoOMMYeCcTBa TeMIOTbl, MOJlYYEHHOrO BOAOM nNpu  TennoobmeHe C
HarpeTbiM MeTaIMYECKUM LUUTMHOPOM.

10.OnpeaeneHne yaenbHOM TENTOEMKOCTM BELLECTBA.

11. UccnepoBaHme npouecca ncnapeHus.

12.0npepeneHne OTHOCUTENBHOWN BMA)XHOCTW BO3AyXa.

13. OnpeaeneHve yaensHON TennoTbl NaBAeHMS Nbaa.

Paspen 7. dneKTpuyeckue 1 MarHMTHble SIBJIEHUS.

dnekTpu3auus Ten. [lpa pofa 3NeKTpUYeCcKnx 3apsaoB. Bsaumoaencteme 3apskeHHbIX Ten.
3akoH KynoHa (3aBMCMMOCTb CUJIbl B3aUMOAENCTBUSI 3apSKEHHbIX TeN OT BEIMYMHBLI 3apsiAoB U
pacCcTosiHMS Mexay Tenamm).

onekTpuyeckoe rnose. HanpsXéHHOCTb 3neKTpuyeckoro nons. MpuHUun cynepnosvumm
3M1IEKTPUYECKUX NoNeN (Ha KaYeCTBEHHOM YPOBHE).

Hocutenn anekTpuuyeckmx 3apsaoB. JNeMeHTapHbI anekTpuyeckui 3apsga. CTpoeHuve
aToMa. NpoBOAHUKM U ANIMEKTPUKN. 3aKOH COXPAHEHMUSA 3MIEKTPUYECKOro 3apsja.



DNEKTPUYECKUA TOK. YCNOBMSI CYLLECTBOBAHUSI  3MEKTPUYECKOrO ToKa. MCTOYHMKM
MOCTOSIHHOrO TOKa. [leMCTBMS 3neKTpuyeckoro Toka (TensioBoe, XMMMYECKOEe, MarHWTHOE).
DNEKTPUYECKUIA TOK B XUAKOCTAX U rasax.

onektpnyeckas uernb. Cuna Toka. 2JnekTpuyeckoe HanpsbkeHve. ConpoTusreHue
NpoBOAHUKA. YaenbHoe CconpoTuMBleHWe BewectBa. 3akoH OMa ang  ydyactka uenw.
MNocneposaTtenbHOE U NapasnienbHoe CoeanHeHne NPOBOAHNKOB.

PaboTa 1 MOLHOCTb 3NEKTPUYECKOro ToKa. 3aKkoH [xoyns—JleHua. dnekTpuyeckue Lenm u
NoTpebUTENN SNEKTPUYECKON SHEPTMM B BbITy. KOPOTKOE 3aMblkaHME.

MoCTOsIHHbIE MarHWTbl. B3anmMoaencTeBMe MOCTOSIHHLIX MarHUTOB. MarHuTHoe none.
MarHuTHoe nosne 3emMnn 1 ero 3HadeHue Ans XusHun Ha 3emne. OnbIT IpcTeaa. MarHuTHoe none
3M1EKTPUYECKOro Toka. MNpUMeHeHWe 3NeKTPOMarHUTOB B TEXHUKE. [1eNcTBME MarHWTHOro Mons
Ha NPOBOAHMK C TOKOM. 2JnekTpoAsBuraTenb MOCTOSAHHOrMO  ToKa.  Mcnonb3oBaHue
aneKkTpoaBuUraTenen B TEXHUYECKUX YCTPOUCTBAX M Ha TpaHCMopTe.

Onbitbl  ®apagesi. SBneHne  aneKTpOMarHMTHOM  mHAykumu.  [paBuno  JleHua.
dnektporeHepatop. Cnocobbl MOMYYEHUS] 3SNEKTPUYECKOW SHEPTrUMU. INEKTPOCTaHUMM Ha
BO306OHOB/SAEMbIX UCTOYHUKAX SHEPIUN.

HemoHcTpaynn.

JnekTpusaums Tesn.

[1Ba poaa 3neKTpUYECKUX 3apsiioB U B3aUMOAENCTBME 3aPsKEHHbIX TeN.
YCTPOWCTBO U AENCTBUE 3MEKTPOCKONA.

DneKTpocTaTn4ecKas MHAYKUms.

3aKOH COXPaHEHUS 3M1EKTPUYECKNX 3apsaoB.

MNpPOBOAHMKN W ANSNEKTPUKN.

MoaenupoBaHne CUOBbLIX IMHUIA SNIEKTPUYECKOrO MOJISI.

NCTOYHMKM NOCTOAHHOIO TOKa.

. [lecTBUS 3NeKTPMYECKOro Toka.

10 DNEKTPUYECKUIN TOK B XXUIKOCTW.

11.Ma30BbIM pa3psaa.

12.3MepeHne cnsbl TOKa aMnepMeTpoM.

13.3MepeHne 31eKTpNYecKoro Harnps>XeHns BOJIbTMETPOM.

14.PeocTaT 1 MarasuH COMpPOTUBIEHUN.

15. B3aMmoaencTame NOCTOSAHHbIX MarHUTOB.

16.MogenupoBaHe HEBO3MOXXHOCTU pa3desieHns NostoCcoB MarHuTa.
17.MoaennpoBaHMe MarHUMTHbIX MOJSIEN NOCTOSAHHbIX MarHMTOB.

18.0nbIT SpcTena.

19. MarHuMTHOE none  TOKa.  DNIEKTPOMArHWUT.

20.leficTBME MarHUTHOMO Mo Ha NPOBOAHMK C TOKOM.

21.2nekTpoaBuratenb NOCTOSAHHOIO TOKa.

22.WccnepoBaHue SIBNEHUS 3N1EKTPOMArHUTHON MHAYKLNN.

23.0nbiTol Gapages.

24.3aBMCMMOCTb HanpaB/ieHNs1 MHAYKLMOHHOIO TOKa OT YC/TIOBUA €ro BO3HUKHOBEHMUSI.
25. 2nekTporeHepaTop NOCTOSIHHOro TOKa.

JlaboparopHseie paboTsi M ONnbITkI.

1. OnbITbl N0 HABNIOAEHWIO ANEKTPU3ALMK TEN MHAYKUMEN U NPU COMPUKOCHOBEHUN.
2. WccnepoBaHue AeNCTBUS 3NEKTPUYECKOro NOMst Ha NMPOBOAHMKWN U AVSNEKTPUKM.
3. C6opka 1 npoBepka paboTbl 3NEKTPUYECKON LIENN NMOCTOSIHHOIO TOKa.

WoOoNSOULRAWNE



4. WN3mepeHue n perynupoBaHune Cubl TOKa.

5. U3mepeHune u perynmpoBaHue HanpsXeHus.

6. WccnegoBaHune 3aBUCMMOCTU CUMbl TOKA, MAYLLEro Yepes pe3ncTop, OT CONpPOTUBIEHUS
pe3ncTopa 1 HanpsHKeHUs Ha pe3ncTope.

. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb 3IEKTPUYECKOIrO COMPOTMBIIEHNS MPOBOAHMKA

OT €ro A/IvHbI, Naowaam nonepeyHoro ce4yeHrsa 1 MaTepuana.

MpoBepKka NpaBuna CNOXEHUS HAMPSHKEHWUIA NPY NOCNEA0BATENbHOM COEANHEHUN ABYX

pPe3nCTOpPOB.

9. lpoBepka nNpaBwna Ans CWIbl TOKa NpW napanfenbHOM COeAMHEHUU PEe3NCTOpPOB.

10. OnpegenenHve paboTbl 3NEKTPUYECKOro TOKa, WMAYLWEero 4epe3 pesncTop.

11. OnpeneneHne MOLHOCTU 3MEKTPUYECKOrO TOKa, BbIAENSIEMON Ha pe3ncTope.

12./ccnepoBaHue 3aBMCMMOCTU CUbI TOKA, MAYLLEro Yyepes NaMnoyKky, OT Hanps>XeHUs Ha

HEeW.

13.0Onpegenenue KN HarpesaTtens.

14.WccnepoBaHne MarHUTHOMO B3aMMOAEMCTBUS MOCTOSIHHBIX MarHUTOB.

15./3y4yeHne MarHUTHOrO Mofs MOCTOSIHHBIX  MarHUTOB MNpuU  UX ObbeaMHEHUU U

pasaeneHuu.

16./ccnepoBaHme AENCTBUS 3NIEKTPUYECKOr0 TOKA Ha MarHUTHYIO CTPESIKY.

17.0nMbITbl, AEMOHCTPUPYIOLLUME 3aBUCUMOCTb CWJIbl B3aMMOAEMNCTBUS KaTYLIKU C TOKOM U

MarHuTa OT CuJibl TOK@ W Hanpas/ieHNs TOKA B KaTyLLUKe.

18.3yyeHne gencTems MarHUTHOrO NOASt Ha NPOBOAHMK C TOKOM.

19. KoHCTpynpoBaHue 1 nsydeHne paboTbl anekTpoasuraTens.

20. N3mepeHune KM anekTpoaBUraTenbHOM YCTaHOBKM.

21.0nbITbl MO WCCNEAOBAHUIO SIBMIEHWUS 3NEKTPOMArHUTHOW WHAYKUUWU: WMCCneaoBaHMe

N3MEHEHWUW 3HAYEHNS U HaNpaB/ieHNs HAYKLMOHHOIO TOKa.
9 KJIACC

Pasnen 8. MexaHuuyeckue siIBIEHUS.

MexaHun4yeckoe fawmkeHue. MaTepuanbHas Toudka. Cuctema oTcyéTta. OTHOCUMTENbHOCTb
MEXAHMYECKOro ABWXEHMSl. PaBHOMepHOe nNpsIMONMHENMHOE [ABMXEHWe. HepaBHOMepHoe
NpsIMONIMHENHOe aBWXKeHue. CpeaHsis M MrHOBEHHasl CKOpPOCTb Tena npu HepaBHOMEPHOM
[ABVDKEHUMN.

YckopeHue. PaBHOYCKOpPEHHOE MpsiMonnHenHoe apwxeHue. CBoboaHoe naaeHue. OnbiThl
lanvnes.

PaBHOMepHOE ABWXKEHME MO OKPY>XHOCTWU. lMepuoa u 4yactoTa obpalueHusi. JIMHeHas u
yrnoBsasi CKOpocTu. LieHTpocTpeMnTenbHoe yCKOpEHME.

MepBbit 3akoH HbloTOHa. BTopon 3akoH HbioToHa. TpeTui 3akoH HbtoToHa. MpuHUMN
Cynepno3uumm cu.

Cuna ynpyroctn. 3akoH lyka. Cuna TpeHusi: cuna TPEeHUS CKOMbXEHWUS, Cuna TpeHus
NMoKos, apyrue Buabl TPEHUS.

Cuna TSKECTM M 3aKOH BCEMUMPHOrO TArOTEHMs. YCKOpeHue CBOb6OAHOro nageHums.
[AswxeHune nnaHeT Bokpyr ConHua. NepBas KocMUYeckas CKOpOCTb. HEBECOMOCTb U MeperpysKku.

PaBHOBecre MaTepuanbHOM TOUKKU. ABCONIOTHO TBEPAOE Teno. PaBHoBecKe TBEPAOro Tena
C 3aKpennéHHOMN OCbto BpalLeHNsl. MOMEHT cunbl. LIeHTp TskecTw.

NMmnynbc Tena. N3meHeHue uMmnynbca. MMMOynbC CWibl. 3aKOH COXPaHEHUs WMMyIbCa.
PeakTnBHOE OBMXEHME.

N
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MexaHuyeckass pabota M MOWHOCTb. PaboTa cun TsxKecTu, ynpyroctu, TpeHus. Cesi3b
SHEPrUnN " pa6OTbI. MoTeHunanbHas JHEPrna TeENa, NOoAHATOroO HaAd MOBEPXHOCTbIO 3EMIJIN.
MoTeHUManbHas 3HePrns OkaTon NpyXuHbl. KMHeTuYeckas aHeprus. TeopeMa O KMHETUYECKON
SHEeprnn. 3aKOH COXPaHEHNSI MEXaHNYECKOWN SHEPTUM.

AemMoHcTpaynn.

1.
2.

ouhWw
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HabniogeHne MexaHNM4eckoro ABMXXeHUs Tena OTHOCUTESIbHO pa3HbiX Tefl OTCYETa.
CpaBHeEHWE NMyTEN U TPAEKTOPUIN ABMXKEHWUS OHOMO WM TOrO € Tena OTHOCUTENbHO
Pa3HbIX Ten OTCYETA.

M3MepeHne CKOpOCTU U YCKOPEHUSI MPSIMOSIMHENHOMO ABUXXEHMUS.

WccnepoBaHve NpU3HAKOB PaBHOYCKOPEHHOIMO ABVKEHUS.

HabnioaeHne aABmxeHus Tena no OKPY>XHOCTW.

HabnioaeHne MexaHn4Yeckmx iBeHUI, NPOUCXOAALLMX B CUCTEME OTCYETa «Tenexka»
npu eé paBHOMEPHOM U YCKOPEHHOM ABMXXEHUN OTHOCUTENBHO KabuHeTa husmku.
3aBUCMMOCTb YCKOPEHUSI TeNa OT MacChl TeNla U AEUCTBYHIOLLEN Ha HErO CUIbI.
HabnioaeHne paBeHCTBa Cun Npy B3aMMOAENCTBUN TEN.

N3MeHeHWe Beca Tena npu YCKOPEHHOM ABWMXEHUW.

10 Mepepaya wvMnynbca NpuM  B3aMMOAEUCTBUM  Ten.

11. MNpeobpasoBaHust SHEPrMN NpU B3aMMOAENCTBUM TeEN.

12. CoxpaHeHune uMnysbca Npu HeynpyromM B3aMmMoaenCcTBmm.

13. CoxpaHeHune uMnysnbca npn abCcontoTHO YNpyroM B3anMoaenCTBUN.

14. HabniogeHve peakTUBHOIO ABWXXEHUS.

15.CoxpaHeHne MexaHN4eCKom 3Heprumn npu cBo6oAHOM NaaeHuu.

16.CoxpaHeHne MexaHUYECKON SHEPTUK NPU ABMKEHUWN TeNa Noa AENCTBMEM MPY>XXMHbI.
JlaboparopHbie paboTsl M ONbITHI.

1.

o

KOHCTpyMpoBaHMe TpakTa ANs pa3roHa W AaNnbHEWLIErOo PaBHOMEPHOMO ABMXEHUS
LapuKa Unn TENexKHu.

OnpeneneHne cpedHen CKOPOCTU CKOMbXEHUSI Bpycka WAM ABMXKEHUSI LuapuKa no
HaKJIOHHOWN MIOCKOCTMW.

OnpepeneHve ycKOpeHUst Tena Mnpu PaBHOYCKOPEHHOM ABMXXEHWM MO HAKIOHHOM
NAOCKOCTH.

NccnepoBaHve 3aBUCMMOCTM MYTU OT BPEMEHWU MPU PaBHOYCKOPEHHOM ABWXeHuKn 6e3
Ha4a/IbHOW CKOPOCTMW.

MpoBepka rmnoTesbl: €C/IM NpU paBHOYCKOPEHHOM ABMXXEHUM 6€3 HayarbHON CKOPOCTM
MYyTW OTHOCATCS KaK psif, HEYETHbIX YMCeN, TO COOTBETCTBYHOLUME NPOMEXYTKN BPEMEHM
OAVHAKOBB!.

NccnepoBaHve 3aBUCMMOCTM  CUMbl TPEHUSI CKOJSIBXKEHUS OT  CWSlbl  HOPMAsibHOMO
[aBNEHMS.

OnpegeneHne ko3 duUUMEHTa TPEHUS CKOMbXXEHUSI.

OnpeneneHne >XECTKOCTU MPY>XXWUHbI.

OnpepgeneHne paboTbl Cuibl TPeHWS MpU  PaBHOMEPHOM  [ABWXEHWW Tena no
FOPU30HTANIbHON MOBEPXHOCTM.

10.0OnpegeneHne paboTbl CUbl YNPYrocTM Mpu MnoagbeéMe rpy3a C WCMONb30BaHWEM

HEeNoABUXHOIO M NOABUXHOIO 6/10KOB.

11.N3yyeHune 3aKOHa COXpPaHEHNS SHEPrUM.
Pa3gen 9. MexaHunuyeckue konebaHna u BOJIHbI.



KonebatenbHoe aBmeHne. OCHOBHblE XapaKTEPUCTMKM KonebaHwW: Nepuod, 4acToTa,
amnauTyga. MaremMaTtuueckuid W NPYXWHHbIM  MasiTHUKW.  [peBpalleHne 3Heprum  npu
KonebaTenbHOM ABUXEHUMN.

3atyxaowme konebaHus. BbiHyxaeHHble konebaHus. Pe3oHaHC. MexaHuyeckue BOJIHbI.
CBOMCTBA MexaHM4YecKnx BOSH. MpoaosibHbIE M MOMepeYHble BOJHbI. [IMHA BOSHbI U CKOPOCTb
eé pacrnpocTpaHeHns. MexaHWYecKne BOSHbI B TBEPAOM TeNe, CEMCMUYECKUE BOJTHBI.

3BYK. POMKOCTb 3BYKa M BbICOTa TOHA. OTpa)keHune 3Byka. MH(pasByK 1 yNbTpa3ByK.

AdemMoHcTpaynn.

HabnioaeHne konebaHuin Ten nog AEUCTBUEM CUMbI TSXXECTU U CUMbl YNPYTOCTW.
HabnioaeHne konebaHni rpysa Ha HATU U Ha NPY>XUHE.

HabntoaeHne BbiHY>XAEHHbIX KONlebaHMM 1 pe3oHaHca.

PacnpocTpaHeHue NpoaosibHbIX M NonepeyHblX BOAH (Ha Moaenu).
HabniogeHve 3aBUCMMOCTH BbICOTbI 3BYKa OT YacTOTbl.

. AKYCTUYECKMI pe30HaHC.

ﬂa6'oparaprle paborbl v OnpITsI.

1. OnpegeneHune 4acToTbl U Neproda KonebaHn MaTeMaTUYECKOro MasiTHUKA.

2. OnpepeneHue 4acToTbl M Nepuoaa KonebaHui Npy>XMHHOMO MasiTHUKA.

3. WccnepoBaHWe 3aBUMCMMOCTU Nepuofa konebaHuii NoABELEHHOMO K HUTW rpy3a OT

ANMMHBI HATW.

4. WccnepoBaHue 3aBMCMMOCTM Mnepuofa KonebaHui NpY>XUHHOMO MasiTHMKa OT Macchbl

rpysa.

5. MNpoBepka HE3aBUCMMOCTM nepuoda kKonebaHuin rpysa, MOABELEHHONO K HWUTKU, OT

Macchbl rpysa.
6. OnbiTbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb Nepuoda KonebaHun Npy>XMHHOro MasiTHUKa
OT Macchbl rpy3a u XECTKOCTU NPY>XXWHbI.

7. WN3mepeHune yckopeHust cBob6OAHOIO najeHus.

Paspen 10. DneKTpoMarHUTHOE NoJie U 3J1IeKTPOMarHUTHbIE BOJIHbI.

DNeKTPOMarHUTHoe nose. INeKTPOMarHUTHbIE BOMHbI. CBOMCTBA 3N1EKTPOMArHUTHbLIX BOJH.
LLIkana anekTpoMarHMTHbIX BOSH. MICNonb30BaHME 3NEKTPOMarHUTHbIX BOJH 4711 COTOBOM CBS3M.

dnekTpoMarHuTHas npupoaa ceeta. CKopocTb cBeTa. BonHOBbIE CBOMCTBA CBETA.

AdemMoHcTpaynn.

1. CBoWCTBa 3N1€KTPOMArHUTHbLIX BOJIH.

2. BonHoBble CBONCTBa CBETa.

JlaboparopHeie paboTsi M OnbIThI.

1. M3yyeHne CBOMCTB 3M1EKTPOMArHUTHbIX BOJIH C MOMOLLbIO MO6UIbHOTrO TenedoHa.

Paspen 11. CeBeToBbIE SIB/IEHUA.

JlyyeBasi mMogenb cBeTa. McTOYHMKM cBeTa. [psSIMONMHENHOE pacnpocTpaHeHWe CBETa.
3atMeHusa ConHua v JlyHbl. OTpaxkeHne cBeTa. lNnockoe 3epkasno. 3aKOH OTpaXKeHUs CBeTa.

lNpenomMneHune cBeTa. 3aKkOH MpenomseHns ceeTa. [1oHoe BHYyTpeHHee OTpaXKeHwe CBeTa.
Ncnonb3oBaHWe NOMHOMO BHYTPEHHErO OTPaXXeHUs B ONTUYECKUX CBETOBOAAX.

Jivhza. Xog nyyen B nmH3e. OnTuyeckass cuctema oToannapaTta, MMKpockona W
Teneckona. 'na3 kak onTuyeckas cucrteMa. bnmsopykocTb M AanbHO30PKOCTb.

PaznoxeHue 6enoro ceeta B cnekTp. OnbITbl HotoTOHA. CnoXeHue crnekTpasbHbIX LBETOB.
Ancnepcnsa ceeTa.

AemMmoHcTpaynn.

1. MpsIMONMHENHOE pacnpoCTpaHEHUE CBETa.
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OTpaxeHue ceeTa.

MonyyeHne n3obpa)keHnit B NIOCKOM, BOTHYTOM U BbIMYK/IOM 3epKanax.
MNpenomneHune ceeta.

OnNTUYECKUN CBETOBOA.

Xopa nyyen B cobmpatoLlen nmHse.

Xop ny4yen B paccenBaloLLEN JIMH3E.

MonyyeHne n306paxkeHnit C NOMOLLbIO JINHS.

. MpuHuMn gencteus poToannapaTta, MMKPOCKOMNa M Teneckona.

10 Mogensb rnasa.

11.Pa3noxxeHne 6enoro ceeta B CNekTp.

12.Tony4yeHune 6enoro cBeTa npu CIOXEHUN CBETA PasHbIX LIBETOB.
JlaboparopHseie paboTsi M ONnbIThI.

1. WccnepoBaHue 3aBUCMMOCTM Yria OTpaXXeHWUst CBETOBOrO /yda OT Yr/ia NageHus.
2. W3yyeHune xapakTepuCTuK n3obpaxxeHnst npeameTa B MJIOCKOM 3epKane.

3. WccnepoBaHwne 3aBUCMMOCTUM yra NpenomieHms CBETOBOMo syva OT yria nageHus Ha
rpaHuLE «BO3A4YX—CTEKI0>.

MonyyeHne n3o06pa)keHnii ¢ NOMOLLbIO COBMPALOLLIEN TIMH3bI.

Onpepnenenne HoKYCHOro PacCTOSIHUA M ONMTUYECKOM CUIbl COBMPAIOLLIEN NIMH3bI.
OnbITbl MO pa3noXeHuto 6enoro ceeTa B CNEKTP.

OnbITbl MO BOCMPUATUIO LBETa NpeaMeToB Npu UX HabnoaeHuu 4epes LUBETOBble
dunbTpbI.

Paspen 12. KBaHTOBbIE SIBJ/IEHUSA.

OnbITbl Pe3epdopaa v nnaHeTapHas moaenb atoMa. Mogenb atoma bopa. UcnyckaHue wm
rornoLeHre ceBeta aToMoM. KBaHTbl. JIMHENYaTbIe CNeKTPbI.

PagnoaktnBHoCTb. Anbga, 6eTa- u ramma-msnydenus. CTpoeHue aTOMHOro sapa.
HyknoHHas ™ogenb aTtoMHoro gapa. W3otonbl. PagnoakTuBHble npespawleHus. [lepuopg
noslypacrnaga aToMHbIX aaep.

SlnepHble peakumn. 3aKOHbl COXPaHEeHUs 3apsfaoBOro U MacCoOBOrO 4uces. DHeprus CBA3u
aToOMHbIX siaep. CBsA3b MaccChbl U 3Heprun. Peakuumn cnHTesa 1 aeneHuns agep. UCToOUYHUKK sHeprum
ConHua v 3B&3[.

dnepHas sHepreTuka. [1eNcTBUst paanoakTUBHbIX U3NYYEHNI Ha XXMBbIE OPraHU3MbI.

HemMoHcTpaynn.

CnekTpbl U3/Ty4EeHUS U MOrJIOLEHNS.

CnekTpbl pa3nn4HbIX ra3oB.

CnekTp BOgoOpoAaa.

HabnoaeHne TpekoB B kKaMepe BunbcoHa.

PaboTa CYETUMKA NOHU3MPYIOLLMX U3NYYEHWN.

Perncrpaums nany4yeHus npupoaHbiX MMHEPANOB M NPOAYKTOB.

/7a6'oparaprle paborsl v onpITsI.

1. HabnioaeHue cnnoLwHbIX U IMHENYATBLIX CMEKTPOB U3/TyYEHMS.

2. WccnepoBaHne TPeKOB: WM3MEpPeHWe 3HepruyM 4actuubl no TOPMO3HOMY nyTn (Nno

doTtorpadumsam).

3. U3MepeHue paanoakTMBHOIoO ¢oHa.

MNoBTOpMTENbHO-0606LaOWMKA MOAYTb.

MoBTOpPUTENBHO-0606LLAIOWMIA MOAY b NPeAHA3HAYeH Ans cucTeMaTm3auumn n 0606LeHus
NpeaMeTHOro coAepXXaHusl U OnbiTa AesaTeNbHOCTU, NPUOBPETEHHOIrO NpU N3YYEHUN BCEro Kypca
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pu3nkn, a TakkKe AN NOArOTOBKM K OCHOBHOMY rOCyAapCTBEHHOMY 3K3aMeHy no dusuke ans
obyuatowmxcs, BbIOpaBLLMX 3TOT y4YeOHbIN NpeaMET.
Mpy M3y4yeHnUn AaHHOrO MOAYNS PeannsytoTCs U CUCTEMATU3NPYIOTCS BUAbI AEATENbHOCTY,
Ha OCHOBE KOTOpbiX obecneuMBaeTcss AOCTMXKEHME NpeAMETHbIX W MeTanpeaMeTHbIX
NIaHUPYEMbIX pe3ynbTaToB 06y4deHus, OpMUMPYETCS eCTeCTBEHHOHAyYHasi TPaMOTHOCTb:
OCBOEHME Hay4yHbIX METOJOB WCCNEAOBaHUS SABMEHUA NpUpoAbl W TEXHWKW, OBNaAeHue
YMEHUAMU OOBSCHATb (PU3NYECKME ABMEHUS, MPUMEHSIS MOSTyYEHHbIE 3HaHMS, pewaTb 3a4aun, B
TOM YMC/e KaYeCTBEHHbIE N SKCMEPUMEHTASTbHbIE.
MpuHUMNWanNbHO AEeSTENbHOCTHBIA XapakKTep AaHHOro pasferna peanu3yeTcs 3a CYET Toro,
yTo 0byyalowmecs BbIMOSHAOT 3a4aHns, B KOTOPbIX MM NpeasiaraeTcs:
Ha OCHOBE MOJIyYEHHbIX 3HAHMIN Pacno3HaBaTb U Hay4YHO OOBACHATb (PUNUYECKUE SIBNEHUS
B OKpY>KaloLLEe NpMpoae 1 NOBCEAHEBHOW XWU3HW;
MCNONb30BaTb Hay4Hble MEeTOAbl UCCEeAOBaHUS (PU3NYECKUX SBMEHWUA, B TOM 4YuCnie ANS
MPOBEPKWN rMMNOTE3 U NONyYEHUS TEOPETUYECKMX BbIBOAOB;
OODBSICHSITb Hay4Hble OCHOBbI Hambonee BaXKHbIX AOCTUXXEHUA COBPEMEHHbLIX TEXHOOMMM,
HanpuMep, NPaKTUYECKOro UCMosIb30BaHMS Pa3INYHbIX MCTOYHMKOB SHEPrMM HA OCHOBE 3aKOHA
NpPeBPALLEHNS U COXPAHEHUSI BCEX N3BECTHLIX BUAOB SHEPIUN.



NMJTIAHUPYEMDIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMbI MO ®PU3UNKE HA YPOBHE
OCHOBHOI'O OBLLEINO ObPA3OBAHUA
M3yuyeHne U3MKM Ha YpOBHE OCHOBHOrO O6LIEro 06pa3oBaHWsl HampaB/eHO Ha

OOCTUXEHUNE NIMYHOCTHbLIX, METANPEAMETHbIX N NPEAMETHbIX 06pa3OBaTeﬂbeIX pe3ysibTaToB.

B pesynbtate u3ydyeHuss OU3BMKM HA YPOBHE OCHOBHOro obuwero obpaszoBaHus Y

obyuatoLlerocs 6yayT cchopMMpOBaHbl CeaytoLIMe SIMYHOCTHbIE pe3yNibTaTbl B YacTu:

1) naTpMoOTUYECKOro BOCNMTaHUS:

- NPOSIBNIEHME MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUKO POCCUMACKOM (PU3MYECKOM
HayKu;

- LEHHOCTHOE OTHOLLEHME K AOCTMXXEHMSIM POCCUMACKUX YYEHBIX-(PU3NKOB;

2) rpa)kaaHCKOro u AyXOBHO-HPABCTBEHHOI0 BOCNUTaHUA:

- FTOTOBHOCTb K aKTMBHOMY Y4YacTUIO B 0OCY>XAEHUWN OBLECTBEHHO 3HAYMMbIX U ISTUYECKUX
npobneM, CBA3aHHbIX C NPAKTUYECKUM NPUMEHEHNEM AOCTMKEHUN DUBUKMY;

- 0CO3HAHME BAXXHOCTM MOPAsIbHO-3TUYECKMX MPUHLUMMOB B AEATENIbHOCTU YYEHOTO;

3) 3cTeTUYECKOro BOCNUTaAHUS:

- BOCMpUSITUE 3CTETMYECKMX KAYeCTB (U3MYECKON HayKW: €€ rapMOHWYHOrO MOCTPOEHMS,
CTPOroCcTu, TOYHOCTHU, TAKOHWUYHOCTH;

4) LEHHOCTU Hay4YHOr 0 NO3HAHMA:

- OCO3HaHWE LEHHOCTU (PU3MYECKON HAYKM KaK MOLLUHOrO MHCTPYMEHTa MO3HaHMS MUpa,
OCHOBbI Pa3BUTUS TEXHOJOMNIA, BaXXHEMLLEN COCTABNSIOLEN KyNbTYpbl;

- pa3BUTME Hay4YHOW NMOBO3HATENBHOCTM, MHTEPECA K MCCIeA0BaTEeNbCKOW AEATENbHOCTY;

5) dbopMnpoBaHus KyJibTypbl 340pOBbSi U SMOLIMOHAJILHOrO 61aronoslyums:

- OCO3HaHWe LeHHOCTK 6e3onacHoro obpasa XXU3HW B COBPEMEHHOM TEXHOSIOMMYECKOM MUpe,
Ba)XHOCTM NpaBua 6e30MacHOro NoBeAeHNs Ha TPAHCMOPTE, Ha AOPOrax, C AMEKTPUYECKUM U
TennosbiM 060pyAOBaHMEM B AOMALLHUX YCOBUSIX;

- ChOpPMMPOBAHHOCTb HaBblka pediekcmMmn, NpU3HaHMe CBOEro npaBa Ha OLKMOKY M Takoro xe
npasa y Apyroro 4enoBeka;

6) TpyaoBOro BOCNUTaHUA:

- AKTMBHOE y4YacTMe B pelleHWMM MpaKkTUYeckux 3adady (B paMkax cembu, 06pa3oBaTesibHOM
opraHu3auum, ropoaa, Kpas) TEXHOIOrMYECKON M COUManbHOM HanpaB/EHHOCTH, TPebyoLWmMX
B TOM YMCe U HU3NYECKUX 3HAHWUN;

- UHTEPEC K NPaKTUYECKOMY M3ydeHU0 Npodeccuii, CBs3aHHbIX C (hM3MKON;

7) 3KONOrMYeCcKoro BOCnuTaHus:

- OpWEeHTauusl Ha NpPUMEHEHNE (U3MYECKUX 3HAHWW ANa peleHust 3agad B obnactu
OKpY>KaloLLen cpeapl, NIaHNPOBaHMS MOCTYMNKOB U OLEHKWU MX BO3MOXHbIX MOCNEACTBUM ANS
OKpY>KaloLLEN cpeapbl;

- 0CO3HaHMe rnobanbHOro XxapakTepa 3KOJIOrM4YecKnx Npobnem n nyTen ux pelleHuns;

8) aganTauMm K U3MEHALWMNMCSA YC/IOBUSIM COLMAIbHOW U NPUPORHON cpeabl:

- NOTpPebHOCTb BO B3aMMOAEWCTBUM MpPU  BbLIMNOSIHEHUM WCCNEAOBAaHMM W MPOEKTOB
(bn3nyeckon HanpaBneHHOCTWN, OTKPLITOCTb OMbITY U 3HAHUSM ApYruX;

- NOBbILIEHME YPOBHSI CBOEN KOMMETEHTHOCTM YepPE3 NPaKTUYECKYIO AESTENbHOCTb;

- NOTpebHOCTb B (HOPMMPOBAHMM HOBbLIX 3HAHWK, B TOM uucne OpMynMpoBaTb WAEM,
MOHATUSA, TUMNOTE3bl 0 PU3MYECKUX 06BEKTAX U SBNEHUSIX;

- 0CO3HaHMe AedUUNTOB COBCTBEHHbIX 3HAaHUN N KOMMNETEHTHOCTEN B 06/1aCTU pU3MKNK;

- NIAHMPOBAHME CBOEro pa3BUTUSI B NPUOBPETEHNN HOBbIX (PU3NUYECKMX 3HAHWIA;



e - CTpeEMNIEHNE aHAJIN3NPOBATb U BbiABNATb B3aMMOCBA3U NMpuUpoabl, obLiecTtsa u 9KOHOMUKMU,
B TOM 4Yncne C ncnosib30BaHNMEM (bM3MLIeCKVIX 3HaHMﬁ;

- OUEHKa CBOMX [JEWCTBUM C YYETOM BMUSHUSI Ha OKPYXXaloWyK Cpeay, BO3MOXHbIX

rnobanbHbIX NOCNeACTBUNA.
METAMNPEOAMETHbDIE PE3YJIbTATDI
B pesynbtate 0CBOEHWMs nporpamMbl Mo (M3MKE Ha YpPOBHE OCHOBHOrO obuiero

obpazoBaHua y obydatowerocs 6yayt cdopMuMpoBaHbl MeTanpeaMeTHble pe3ysibTaThl,
BK/IOYAIOLUME MO3HABATeNbHblE YHUMBEpCalnbHble Y4YebHble AEUCTBUS, KOMMYHUKATUBHbIE
YHUBEpCanbHble y4ebHble AENCTBUSA, PErYNSTUBHbIE YHUBEPCA/bHbIE YYeOHbIE AENCTBUS.

Mo3HaBaTenbHble YyHUBEpCasbHble yyebHble AelCTBUA

Ba3oBble iorMyeckne AencTrema:

BbISIB/IITb M XapaKTepM30BaTb CYLLECTBEHHbIE MPU3HAKN 06BEKTOB (SIBNEHNI);
yCTaHAB/IMBATb CYLLECTBEHHbIV NPU3HAK KlaccudmKaumm, OCHOBaHUS Ans 0606LeHns u
CpaBHeHWS;

BbISIB/IITb 3aKOHOMEPHOCTU M NPOTMBOPEYUSt B pacCMaTpMBaeMbIX (akTax, AaHHbIX W
HabNoAEHNAX, OTHOCALLMXCS K (PU3NYECKUM SBNIEHUSIM;

BbISIBNIATb  MPUUUHHO-CNEACTBEHHbIE CBSI3W MPU U3yYeHUU DUBNYECKUX ABIIEHUN U
MpoLeccoB, [AenaTb BbIBOAbI C MWCMONMb30BAaHWMEM [AEAYKTUBHbIX W WHAYKTUBHbIX
YMO3aKJ/Tl04Y€EHMI, BblABUraTb rMNOTE3bl O B3aMMOCBSA3AX (DU3NUYECKUX BESINYUMH;
CaMOCTOATENIbHO BblbMpaTb Crocob pelueHust yuebHon (usmyeckor 3agaum (CpaBHeHNE
HECKOJIbKMX BapWAHTOB pelleHusi, BbIGOp Haubonee noaxoAslero C  Y4EToM
CaMOCTOSATESNIbHO BbIAENEHHbIX KPUTEPUEB).

Ba3oBble ucciepgoBaTeibCKue AeCTBUA:

NCMNoNb30BaTb BONPOCHI KaK UCCEeA0BATENbCKUA MHCTPYMEHT MO3HAHMS;

NpPOBOANTb MO CAMOCTOATENIbHO COCTaBMEHHOMY M1aHY OMbIT, HECIOXHbIN DU3NYECKUI
3KCNEPUMEHT, HEBONbLLOE UCCneaoBaHNe PU3NYECKOrO SIBIEHUS;

OLEHMBaTb Ha MPUMEHMMOCTb M AOCTOBEPHOCTb MHAMOPMALMIO, MONYYEHHYID B XoAe
nccneaoBaHust UM 3KCNEPUMEHTa;

caMocCTosTeNbHO  bopMynmMpoBaTb  0606WEeHNs ¥ BbiBOAbI MO pe3ynbTaTam
npoBeaéHHOro HabnwaeHus, onbiTa, UCCNeaoBaHUs;

NMPOrHO3MpOBaTb BO3MOXHOE Jla/ibHelLlee pa3BuTne hrU3nYEeCcKnX NpoLeCccoB, a Takxe
BblABMraTb NpeanosioXXeHns 06 nx pasBUTUN B HOBbIX YCNIOBUSIX M KOHTEKCTaX.

Pa6ora c nHcdopmaumeii:

NPUMEHSATb pPasfiMuHble MEeTOAbl, WHCTPYMEHTbI WM 3ampocbl MpU Moucke M oTtbope
MHOPMaLIMM UM AaHHBIX C YYETOM MPEANOXEHHON yYebHoM dhurnueckon 3atauu;
aHaNM3MpoBaTb, CUCTEMATU3NPOBATb U MHTEPMNPETUPOBATb MHGOPMALMIO Pa3fIMYHbIX
BUAOB M (DOPM NpeacTaBneHus;

CaMOCTOSITENIbHO  BbIGMpPATh OMNTUManbHyl0 (opMy NpeacTaBneHns uHdopMaumm u
WNIIOCTPUPOBaTb PELUAeMble 33[lauM  HECNOXHBIMM CXEMaMM, AMarpaMMamu, WHOW
rpadukoit 1 nx KOMEGMHaALMAMM.

KOMMyHMKaTUBHbIE YHUBEpCaJibHble yue6Hble AelCTBUS:

B Xode o06cyxaeHus ydyebHOro Martepuana, pesynbTaToB /1labopaTopHbIX paboT u
MPOEKTOB 3aAaBaTb BOMPOCHI MO CYLIECTBY OBCY>XAaeMOW TEMbl U BbICKa3blBaTb WUAEM,
HaLENIEHHbIE Ha peLLIeHME 3aaum U noaJepXXaHne 61aroXenaTeNbHOCTU OBLLEHNS;



COMOCTaBNSATb CBOM CYXAEHUS C CYXAEHWAMM OPYyruxX Y4YacTHMKOB AMasnora,
obHapy>x1BaTb pa3nnune n CXOACTBO MO3ULINNA;

BblpaXkaTb CBOK TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

nybnMyHo  npeacTaBnaTb  pe3ynbTaTbl  BbIMNOJHEHHOMO  (DM3MYECKOro  OnbiTa
(3KCnepuMeHTa, UCCNefoBaHNs, NPOeKTa);

NMOHMMaTb U UCMOJIb30BaTb MNPENMYLLECTBA KOMAaHAHOW U MHAMBUAYaNbHOW paboTbl Npu
pEeLLEHNN KOHKPETHOW (h13NYECKon nNpobnemsil;

NpVYHUMaTb LUEM COBMECTHOM [AEeATeNbHOCTM, OpraHM30BbiBaTb [AEUCTBUSI MO eé
JAOCTUXKEHWIO: pacnpeaensite ponu, obcyxaaTb NPOLECCHl M pe3ynbTaTbl COBMECTHOM
paboTbl, 0606L1aTb MHEHUSI HECKObKUX NIOAEN;

BbIMOSIHATL CBOKO 4acTb paboTbl, AOCTUrasi KayeCTBEHHOro pe3ynbTata Mo CBOeMy
HanpaB/IEHNIO U KOOPAMHUPYS CBOW AEWUCTBUS C APYTMMM YNleHaMM KOMaHAbI;
OLIEHMBATb Ka4eCTBO CBOEro BKaZa B 06WWM NpoAyKT MO KpUTEPUSIM, CaMOCTOATENbHO
chOpMyNMPOBaHHbBIM Y4ACTHNKAMK B3aMMOAENCTBUS.

PerynsatuBHble YyHMBepcaJibHble yuebHble AeCTBUA
CamoopraHu3sauums:

BbISIBNATb NPO6MEMbI B XM3HEHHbIX N YYebHbIX CUTyaumsx, Tpedyowmx OAns pelleHns
13nUeCcKnx 3HaHUN;

OPVEHTMPOBATLCS B Pas3/IMYHbLIX MOAXO0AAX MPUHSATUS pelleHni  (MHAMBMAYANbHOE,
NPUHSATME peLLeHNs B rpynne, NPUHSATAE PELIEHUI rpynmnon);

CaMOCTOATENIbHO COCTaBMSATb a/rOPUTM  pelleHnst (U3MYEeCKOW 3afayuvM WM nfaHa
nccnefoBaHns € yY4ETOM WMMEIOLMXCS PEeCcypcoB U COBCTBEHHbIX BO3MOXHOCTEMN,
apryMeHT1poBaTb NpeasiaraeMble BapyaHTbl peLleHui;

fenatb Bbl6op 1 6paTb OTBETCTBEHHOCTb 3a peLleHue.

CaMOKOHTpPOJ1b, SMOLIMOHAJIbH bIi UHTEJUIEKT:

[aBaTb a[IEKBATHYIO OLIEHKY CUTYaUuW U NpeanaraTb NiaH eé U3MeHeHWs;

06bACHATb NMPUUNHBI AOCTUXKEHUS! (HEAOCTUXKEHUS) peE3yNIbTaTOB AESTENIbHOCTM, AaBaTb
OLIEHKY NMPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb (B TOM UMC/IE B XOA BbINOSIHEHMSI (PU3NYECKOrO
UCCNEAOBaHNS MM MpOEeKTa) Ha OCHOBE HOBbIX O6CTOATENLCTB, W3MEHMBLLUXCS
CUTYaUM, YCTAHOBNIEHHBIX OLIMOOK, BO3HUKLLNX TPYAHOCTEN;

OLIEHMBATb COOTBETCTBUE pe3y/ibTaTa Lenu 1 yCloBusM;

CTaBUTb cebsl Ha MEeCTO ApYroro YenoBeKa B XO[Ee Cropa WK AMCKYCCUM Ha HAyuHyio
TEMY, MOHMUMATb MOTUBbI, HAMEPEHMUSI U NTIOFUKY APYroro;

npu3HaBaTb CBOE NPaBO Ha OWMOEKY Npu peweHun Gusndeckux 3agady wim B
YTBEPXKAEHNSAX HA Hay4YHble TEMbI M TaKoe Xe NpaBo ApPYroro.

NMPEAMETHDIE PE3YJIbTATDI
K koHUy obyyeHusi B 7 Knacce npegMeTHble pe3ynbTaTbl Ha 6@30BOM YPOBHE AO/MKHbI
oTpaxkaTb CHOPMMPOBAHHOCTb Y O6YYAIOLLMXCSH YMEHWUIA:

NCNONb30BaTb MOHATUSA:  (U3NYECKME U XMMUYECKME aBfeHus, HabnoaeHue,
3KCMEPUMEHT, MOAENb, MMNoTe3a, eauHuUbl (U3NYECKUX BEIMYMH, aTOM, MOJIEKyna,
arperaTHble COCTOsSIHMS BewecTBa (TBEpAOE, XMAKOE, ra3oobpasHoe), MexaHU4yeckoe
ABmxkeHve  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  MPSIMOJIMHEMHOE),  TpPaeKTopws,
paBHOAENCTBYOWass cuna, paAedopmaumsa (ynpyrasi, nnacTuyeckas), HEBECOMOCTb,
coobuatomecs cocyapl;



pa3nuyaTtb asneHuns (amddysms, TennioBoe ABMKEHNE YacTUL BelecTBa, paBHOMEpPHOe
ABMXXEHME, HEpaBHOMEPHOE ABWMXEHWE, WHepUMsi, B3auMOAENCTBME Tes, paBHOBECKE
TBEPAbIX TEN C 3aKPENnSIEHHON OCbO BpalleHWs, nepeaada AaBneHusl TBEPAbIMU Tenamu,
XWOKOCTAMM M rasamu, atMmochepHoe [aBneHue, nnasBaHue Ten, npeBpalleHns
MEXaHWYECKOW SHEPrMKn) MO OMUCAHMIO MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLMX AaHHOE m3MYeCcKoe sIBIeHME;

pacrno3HaBaTb NPOSIBNIEHNE M3YYEHHbIX (PU3NYECKUX SIBMIEHWUI B OKPYXXAMOLEM MUpPE, B
TOM uucne dusmyeckne sBneHUss B NpuUpoae: MNpuUMepbl ABMKEHUS C PasnNYHbIMU
CKOPOCTSIMM B >XMBOW W HEXMBOW MNpupoae, AEWCTBME CUMbl TPEHWUS B Mpupode U
TEXHUKE, BNUSIHME aTMOCHEPHOrO AABNEHUS Ha >XMBOW OPraHu3M, njaBaHWe pbib,
pblyarn B Tesne 4esioBeka, NMpu 3TOM NepeBOAUTb MPaKTUYECKylD 3agady B y4debHylo,
BblAENSATb CyLLECTBEHHbIE CBOMCTBA (NPU3HAKK) PU3NYECKUX SBNIEHUN;

OMUCbIBaTb M3yYeHHbIE CBOWCTBA TeN U (U3NYecKne SBMEHUS, UCNoNb3ys dusnyeckme
BennuuHbl (Macca, 06bEM, NNOTHOCTb BeLecTBa, BPeEMs, MyTb, CKOPOCTb, CpeaHss
CKOPOCTb, CUNa YNpyrocTun, cuna TsSXXKeCTn, BeC Tena, cuna TpeHus, aasneHune (TBépaoro
Tena, >XMAKOCTW, rasa), BbiTaJIKMBAKOLWaAsa CWIa, MexaHudeckas paboTa, MOLUHOCTb,
MIeyYo CuMbl, MOMEHT Cufbl, KO3(PMUUMEHT MONE3HOr0 [AEWCTBUS MEXaHW3MOB,
KWHEeTM4Yeckass M noTeHuMasnbHas 3Heprus), nNpu OMMCaHUM MNpPaBWIbHO TPaKTOBATb
(U3MYECKMUI CMBIC UCMOSb3YEMbBIX BEIMUMH, UX 0603HAYEHNS U eAnHULbI DU3NYECKMX
BENIMYMH, HaxoauTb OpMynbl, CBA3bIBaOWME [AHHYIO (DU3NYECKYID BENYMHY C
APYTUMU  BENUYMHAMK, CTPOUTb rpadMKM  M3YYEHHbIX 3aBUCUMOCTEN (DU3NYECKMX
BESINUMH;

XapaKTepu30BaTb CBOMCTBA Ten, U3MYECKME SBNEHUS W MPOLECCHl, MCNONb3ys
npaeBuia cnoxexuss cun (BAoNb OAHOM NpsiMON), 3aKkOH lyka, 3akoH [lackans, 3aKoH
Apxumena, NpaBuio paBHoBecusi pbldara (6/10Kka), «30M10TOE MpPaBUIO» MEXAHWKM,
3aKOH COXPaHEHMS MEXaAHWYECKOM 3SHEpruu, npu 3TOM AaBaTb  C/IOBECHYIO
(pOpMYNIMPOBKY 3aKOHA M 3aMNMCbiBaTb €ro MaTeMaTUyeckoe BblpaXXeHue;

06BACHATL (DM3NYECKMe SBMEHWUS, MPOLEeCChl M CBOWCTBA Ten, B TOM 4uc/ie M B
KOHTEKCTE CUTyaUuUN NpPaKTUKOOPUEHTUPOBAHHOIO XapaKkTepa: BbISIBNATb MPUYMHHO-
CNeACTBEHHbIE CBSI3W, CTPOUTb 06bSICHEHME U3 1—2 NIOrMYECKMX LWaroB C Onopon Ha 1-2
N3YYEHHbIX CBOMCTBA (PU3NYECKNX SBNIEHMIN, (DU3NYECKMX 3aKOHA MM 3aKOHOMEPHOCTU;
pewaTtb pacyéTHble 3agaunM B 1-2 [AENCTBMS, WMCNONb3ys 3akoHbl W (hOpMyIibl,
CBA3blBalOWME (PU3NYECKMe BEeNMYMHbI: HAa OCHOBE aHanuM3a YCoBMS  3adauu
3anuCbiBaTb KpaTKoe YCoBMEe, MOACTaBNATb (PuU3NYecKkMe BeNUYMHbl B (POopMysbl U
NpOBOANTb PACYéTbl, HaxoAWTb CrpaBOYHblE AaHHble, HeobXxoauMble ANS peLleHus
3aAay, OUEHMBaTb PeannCTUYHOCTb NOSTYYEHHON (PU3NYECKON BENMUYMHBI;

pacno3HaBaTb NpobneMbl, KOTOPblE MOXHO PELUMTb NpU NOMOLWM (hU3MYECKUX METOAOB,
B OMNWCaHUU WCCNeaoBaHUs BblaenaTb MnpoBepseMoe npeanonoxexHve (rmnotesy),
pasnnyaTb U MHTEPNPETMPOBATb MOJyYEHHbIM Pe3ynbTaT, HaxoauTb OLWKMOKM B Xoae
OnbITa, AenaTb BbIBOAbI NO €ro pesynbTaTam;

NpOBOAMTL OMbITbl MO HAbNOAEHMIO (DU3MYECKUX SIBNEHMN UK (U3NYECKUX CBOWCTB
Ten: ¢opMynupoeaTb MpoBepsieMble MNpPeanonioXeHus, cobupaTb YCTaHOBKY W3
npeanoXkeHHoro obopyaoBaHus, 3anncbliBaTb XO4 OnbiTa U OpMYyNNpoBaThb BbIBOAbI;



BbIMOSIHATL NPSIMble U3MEPEHUSI PacCTOsIHMS!, BPEMEHW, Maccbl Tena, o6béma, cunbl U
TemMnepaTypbl C MCNOMb30BaHMEM aHanoroBblX M LMpPOBLIX NPUOOPOB, 3anuCbiBaTb
nokasaHusi NpnubopoB € YY4ETOM 3aaHHON abCONOTHOM MOrPELLHOCTU U3MEPEHUN;
NpoOBOAUTbL WMCCNeA0BaHME 3aBUCMMOCTM OAHOW (PU3MYECKON BENUYMHBI OT APYron C
NCNOJIb30BaHNEM MPSAMbIX U3MEPEHMIN (3aBUCMMOCTM MYTU PaBHOMEPHO ABMXKYLLErocs
Tena OT BpEMEHU ABVMXKEHMSI TeNa, CUMbl TPEHUSI CKOMBXEHNS OT BeCa Tena, KayecTBa
06paboTkM MOBEPXHOCTEM Ten W  HE3aBUCMMOCTM CWIbl  TPeHMst OT  nowaau
COMPUKOCHOBEHMS! TEN, CUbl YNPYFrOCTU OT YASMHEHUS MPY>XWHbI, BbITaNKNBAMOLLEN
cunbl  OT 06bEMa MOrpYKEHHOM 4YacTM Tefa W OT MAOTHOCTM  XKMAKOCTM, eé
HEe3aBMCMMOCTU OT MJIOTHOCTU Tena, OT MNybuHbl, Ha KOTOPYHK MOrpy>keHo Teno,
YCNOBWUIA NNaBaHWs TeN, YCNOBMIM paBHOBECUSI pbldara M 6510KOB), yyacTBOBaTb B
nJaHMpoBaHMM y4ebHOro nccnegoBaHns, cobnpaTb YCTaHOBKY U BbIMOMHATb M3MEPEHUS,
cnegys npeanoXXeHHOMy MaHy, (puKCMpoBaTb pesynbTaTbl MOSYYEHHOW 3aBUCUMOCTU
(PU3MYecKMx BENMUMH B BUAE NPeasiOKEHHbIX Tabnuu 1 rpadukos, AenaTb BbIBOAbI MO
pe3yfbTaTaM UccneaoBaHus;

NpoOBOAUTb KOCBEHHble u3MepeHus Gunsnyecknx BennumH (MIOTHOCTb BeLlecTBa
XWOKOCTU M TBEPAOrOo Tena, Cuia TpeHUs CKOMbXEHWSs, [JaBneHuMe BO34yXa,
BblTa/IKMBAlOWAs CUMa, [OENCTBylOWAss Ha MOTrpyXEHHOE B  XXMAKOCTb  TEno,
KO3(pDUUMEHT NONE3HOrO AEUCTBUS MPOCTbIX MEXAHW3MOB), cCreays MpeasoXXeHHON
WHCTPYKUMW: NPU BbINOJIHEHNM U3MEPEHWUI COBUPATb SKCMEPUMEHTA/IbHYIO YCTAHOBKY U
BbIYNCNSATb 3HAYEHNE MCKOMOW BENTMYMHBI;

cobniogate npaeuna TexHukM 6e3onacHocTM npu  pabote ¢ nabopaTopHbIM
obopyaoBaHueM;

YKa3blBaTb NPUHLMMbI AEACTBUS NPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETP,
AVNHAMOMETP, coobLatowmecs cocyasl, 6apoMeTp, pblyar, MOABWMXXHBIA Y HEMOABWXHbI
610K, HAKNIOHHAs NIOCKOCTb;

XapaKTepn30BaTb NPUHLUMMbI AEUCTBUS N3YUYEHHbIX NPUOBOPOB M TEXHUYECKUX YCTPOMUCTB
C OMnopov Ha ux onucaHus (B TOM uucne: MOAWMWMHUKKA, YCTPOMCTBO BOAOMPOBOAA,
rMapaBMYecKnid Mpecc, MaHOMETP, BbICOTOMEp, MOPLUHEBOM HACOC, apeoMeTp),
NCNonb3ysl 3HaAHMA O CBOMCTBaX (U3NYECKMX SIBNEHMN M HeobxoauMble duanyeckme
3aKOHbl U 3aKOHOMEPHOCTW;

npuBoaUTb  MNpuMepbl  (HaxoauTb MHGOpMauuio O MpuMepax) MPaKTUYECKOro
MCNONb30BaHNS (U3NYECKMX 3HAHWA B MOBCEAHEBHOM >XM3HM Ans obecneyeHus
6e3onacHoCTM npu obpalleHuM C npubopaMn U TEXHUYECKMMWU  YCTPOMCTBaMM,
COXpaHeHUs 3[40pOBbsi WU COBMOAEHUS HOPM  3KOSIOMMYECKOro  MOBeAEeHUs B
OKpY>KaloLLen cpefie;

OCyLLeCTBNATb OT6Op WMCTOYHMKOB MWHPopMaumn B WHTepHeTe B COOTBETCTBUM C
3aAaHHbIM MOMCKOBbLIM 3aMpoCOM, HA OCHOBE WMMEILLMXCA 3HAHUA U NYTEM CpaBHEHWUS
Pa3NYHbIX UCTOYHWUKOB BbIAENSTb MH(OPMaLMIO, KOTopas ABASIETCS NMPOTUBOPEUNBOM
WM MOXET BbITb HELOCTOBEPHOM;

MCNonb30BaTb MPWU BbIMOMHEHUM Y4eOHbIX 3aZaHWMM HAay4HO-MONYMAPHYIO NuTepaTypy
(p13nyeckoro coagepxaHus, CNpaBoYHble MaTepuasbl, pecypcbl ceTu MHTepHeT, BnageTb
NpuMéMaMmM KOHCMEKTUPOBaHUS TeKCTa, MpeobpasoBaHnst WHGOpMaUMM M3  OAHOW
3HAKOBOMW CUCTEMbI B APYrYyIO;



co3aaBaTb COBCTBEHHbIE KPaTKME MUCbMEHHbIE W YCTHble COOBLEHNS Ha OCHoBe 2-3
MCTOYHMKOB MH(OPMauUMn (hU3MYECKOro CoaepkaHusl, B TOM uucne nybnvyHo aenatb
KpaTKne coobLleHns 0 pe3ynbTaTax NPOEKTOB MM y4ebHbIX MCCNeaoBaHWIN, NpU 3TOM
rPaMOTHO  WCMOMb30BaTb  M3YYEHHbIN MOHATMMHBLIA ~ annapaT  Kypca  (QuU3mMKuy,
COMpPOBOXAaTb BbLICTYMN/IEHNE Npe3eHTaumnen;

MpU BbIMNOSIHEHUWN Y4YEOHbIX MPOEKTOB W UCCNEAOBaHWUI pacnpeaensitb 06593aHHOCTM B
rpynne B COOTBETCTBMW C MOCTaBMEHHbIMU 3aa4aMn, CNeanTb 3a BbINOJIHEHMEM MaHa
LAENCTBUWA, aEKBaTHO OLEHMBaTb COOCTBEHHbLIM BKMNag B AESTENbHOCTb Fpynnbl,
BbICTpanMBaTb KOMMYHMKATUBHOE B3aMMOAENCTBUE, YUNTbIBAsi MHEHME OKPY>XatoLLMX.

K KOHUy 0byyeHuss B 8 Knacce npeaMeTHble pe3y/bTaThl Ha 6a30BOM YpPOBHE AOKHbI
oTpaxaTb CHOPMUPOBAHHOCTb Y 0BYUAIOLLMXCS YMEHWIA:

MCNonb3oBaTb MOHATUA: Macca M pa3Mepbl MOMEKYs, TEMSIOBOE ABMXEHME aTOMOB M
MOJIEKYJl, arperaTHble COCTOSIHMSI BELUECTBa, KpuUCTanMyeckne n amopdHble Tena,
HaCbILLEHHbIA U HEHACbILWEHHbIA Map, BNaXHOCTb BO3Ayxa, TEMMepaTypa, BHYTPEHHSS
3Heprus, TENSIOBOM ABUraTeNlb, 3/1IEMEHTAPHbIA 3/IEKTPUYECKUA 3apsa, 3NeKTpuYeckoe
rone, NPOBOAHMKM N ONSNEKTPUKM, MOCTOSAHHBIA 3NEKTPUYECKUIA TOK, MarHUTHOE MNone;

pasnuyaTb sBNeHus (TEnNOBOE paclUMpeHne n CXkaTue, Tenjonepeaada, TenaoBoe
paBHOBECME, CMauyMBaHWE, KanWINsipHble SBMEHUS, WCNApEeHWe, KOHAEHCaUus,
nnaBneHue, KpucTannsaums (oTBEpaeBaHue), Knnexve, Tennonepeaaya
(TEennonpoBOAHOCTb, KOHBEKUMSI, W3NyYeHWE), 3NeKTpu3aums Ten, B3anMoaencTsue
3apsaoB, AEUCTBUS 3MEKTPUYECKOrO TOKAa, KOPOTKOE 3aMblkaHWe, B3auMOAEMNCTBUE
MarHWTOB, AEWCTBME MarHUMTHOrO MOMAS Ha MPOBOAHMK C TOKOM, 3MEKTPOMarHWTHast
WHAYKUMS) MO  OMMCAHUIO MX XapakKTepHbIX CBOMCTB WM Ha OCHOBE OMbITOB,
[AEMOHCTPUPYIOLWNX AaHHOE (PU3NYECKOE SBNEHNE;

pacrno3HaBaTb NPOSIBNEHNE M3YUYEHHbIX (PU3NUECKUX SIBNEHUI B OKPYXXalOLEM MUPE, B
TOM u4ucne @usmyeckne sBMeHUS B NpUMPOAE: MOBEPXHOCTHOE HaTsHKEHUE U
KanunnsipHole SBMEeHWS B NpUpoAe, KpucTannbl B npupoae, wusnydenne ConHua,
3aMep3aHne BOAOEMOB, Mopckue 6pu3bl, 06pa3oBaHME poChl, TyMaHa, WHEesl, CHera,
3MIEeKTPUYECKUNE ABNEHUSI B aTMOCdEpE, 3NEKTPUYECTBO XMBbIX OPraHU3MOB, MarHUTHOE
none 3emnu, gpend NonCoB, posib MarHATHOrO NONS ANS XXU3HM Ha 3emne, NonsipHoe
CUSiHME, MpU  3TOM NEepeBOAMTb MPaKTUYECKYD 3adady B YYebHyt, BblAENsTb
CYLLECTBEHHblE CBOMCTBA (MPU3HAKM) PU3NYECKUX SIBIEHUN;

OMUCbIBaTb U3yYEHHbIE CBOMCTBA TeN U (U3NYECKME SABNEHUS, UCMIONb3YS (pUsmyeckue
BENMMYMHbI (TeMnepaTypa, BHYTPEHHSI 3HEPrusi, KONMMYECTBO TEM/IOThbl, YyAe/bHas
TENNOEMKOCTb BELWeCTBa, YyAenbHas Tennota MMaBneHusl, yaenbHas TennoTa
napoobpa3oBaHus, yaenbHas TennoTa CropaHusi TOM/MBa, KO3MMUUMEHT MOME3HOMO
[AEVCTBUSI TEMSIOBOM MallMHbI, OTHOCUTENIbHAs BNAXXHOCTb BO34yXa, 3/1EKTPUYECKUN
3apsa, Cuna TOKa, 3NEKTPUYECKOE HamnpshKeHWe, COMpOTMBIIEHME MPOBOAHMKA,
yAEeNbHOE COMPOTUB/IEHME BELLECTBA, paboTa U MOLWIHOCTb 3NEKTPUYECKOro ToKa), npw
OMUCaHUN NPaBU/IBHO TPaKTOBaTb (U3MYECKUMA CMbICST WUCMOJIb3YEMbIX BENUYMH,
0603HaYeHMs U eanHULbl (U3NYECKUX BENNYMH, HaxoauTb (OpMysbl, CBS3blBAOLIME
[AHHYIO0 (DM3NYECKYIO BEUMYMHY C APYTUMU BEUYMHAMU, CTPOUTb rpaduKu N3yYeHHbIX
3aBUCMMOCTEN (DU3NYECKUX BENINYMH;

XapaKTepu30BaTb CBOMCTBA Ten, (U3MYECKME SBNEHUS W MPOLIECCHl, MCMONb3ys
OCHOBHbIE MOJSIOXXEHUS MOJSIEKYNAPHO-KMHETUYECKON TEOPUM CTPOEHMUS BELLECTBA,



MPUHUMN Cynepno3nummn nonen (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEeHMs 3apsiaa,
3akoH OMa Ans yyacTka uenu, 3akoH [pxoynsa—JSleHua, 3akoH COXpaHeHUst SHeprun, npu
3TOM [JaBaTb C/IOBECHYIO (POPMY/IMPOBKY 3aKOHA M 3anuCbiBaTb €ro MaTeMaTU4yeckoe
BblpaXXeHWE;

06BSACHATL (DU3MYecKMe npoueccbl U CBOMCTBA Tefl, B TOM 4MC/IE M B KOHTEKCTE
CUTYaUMIN NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbisiIBNIATb MPUYMHHOCNEACTBEHHbIE
CBSI3W, CTPOUTb 0OBACHEHME M3 1-2 NOrMYECKUX LIAroB C OMOPOM Ha 1-2 M3YYEHHbIX
CBOWCTBA (DM3NYECKMX SIBNEHMMN, (PUNYECKNX 3aKOHOB U/IM 3aKOHOMEPHOCTEN;

pewaTb pacyéTHble 3agauM B 2-3 [EWCTBUS, UCMOSb3ys 3aKOHbl WM (OpPMyIbI,
cBA3blBalOWME (U3MYECKME BENMNYMHbI: HA OCHOBE aHanM3a YCIoBMS  33aauu
3anucblBaTb KpaTKOe YC/OBME, BbISIBNATb HEAOCTATOK AaHHbIX ANS pelleHusl 3afayu,
BblbMpaTb 3aKoHbl U opMysbl, HeobxoanMble Ans €€ pelleHusi, NPoBOAUTbL PacyéEThbl U
CpaBHMBATb NOMyYEHHOE 3HaUYeHne HU3NYECKON BEMNYMHBI C U3BECTHBIMU AaHHbIMU;
pacrno3HaBaTb NpobneMbl, KOTOPbIE MOXHO PELUMTb MNpY NOMOLWM DU3MYECKNX METOAOB,
NCNonb3ys ONWCaHWe WCCNefoBaHWs, BbIAENATb MPOBEPSiEMOe  MPeAnosioXeHue,
OLeHMBaTb NPaBMIbHOCTb NOPsiAKA NPOBEAEHUS NCCeAoBaHus, AenaTh BbiBOAbI;
NMPOBOAWTL OMbITbl MO HAGNOAEHWUIO (DU3NYECKUX SIBNEHUA MM (DU3NYECKUX CBOWCTB
Ten (KanunnspHble SIBNEHUSl, 3aBUCMMOCTb [JaB/ieHUs1 BO3Aayxa OT ero 06béMa,
TemMnepaTypbl, CKOPOCTM NpoLecca OCTbIBAHUS U HarpeBaHus Npy M3y4YeHuu OT LBeTa
nsnydaowen (nornowarowen) MNOBEPXHOCTM, CKOPOCTb  WCNapeHus BoAbl  OT
TEMMepaTypbl XUAKOCTM W Mfowaan €€ TMOBEPXHOCTWU, 3MEeKTpu3auns Ten M
B3aMMOAENCTBME 3SNEKTPUYECKMX 3apsaoB, B3aMMOAEWCTBME MOCTOSIHHBLIX MarHWTOB,
BM3YyaNnM3aumMs MarHWTHbIX MOJEN MOCTOSIHHBLIX MAarHUTOB, AENCTBUS MarHUTHOrO MONS
Ha MPOBOAHMK C TOKOM, CBOMCTBA 3/1EKTPOMarHWTa, CBOMCTBA 3ME€KTpoABUraTens
NMOCTOSSHHOrO TOKa): OpMyNMpoBaThb MpPOBEPSIEMbIE NPeanonoXeHus, cobupatb
YCTQHOBKY W3 NpeaioXXeHHoro obopyaoBaHusi, OMMCbiBaTb  XO4 OMbiTa M
opMynmnpoBaTh BbIBOAbI;

BbINOSIHATL NPSIMblE U3MEpeHust TemnepaTypbl, OTHOCUTENbHOM BAXHOCTU BO34YyXa,
CUNbl  TOKAQ, HaMNpPsHXKeHUs1 C MCMOMb30BaHMEM aHanoroBbiXx MNpubOpoOB M AATYMKOB
(U3MYECKUX BEIMUMH, CpaBHMBaTb pe3ynbTaTbl WM3MEPEHWM C YYETOM 3aJaHHOW
abCcoNoTHOM NOrpeLlHOCTH;

NpOBOAWUTbL WCCNEAOBaHME 3aBMCMMOCTM OAHOW (PU3MYECKOM BENUYMHBLI OT APYron C
NCNOJSIb30BaHNEM MPSIMbIX U3MEPEHWM (3aBUCUMOCTb COMPOTMBIIEHUS MPOBOAHUKA OT
€ro A/WHbI, Maowaan MNonepevyHoro CeYEHUs U yaenbHOro COMpoTUBIIEHUS BeLLECTBa
NpPOBOAHMKA, CUbl TOKA, MAYLIEro Yepe3 NpoBOAHMK, OT HarnpshKeHus Ha NPOBOAHMKE,
nccnegoBaHWE MOCNeAOBATENbHOMO WM MapanienbHOro COeAMHEHWMIM MNPOBOAHUKOB):
NNaHMpPOBaTb MCCNeaoBaHWe, cobupaTb YCTAHOBKY WM BbIMOSHATb M3MEPEHUs, Crneays
NpeanoXXeHHOMY MaHy, (UKCMpoBaTb pe3ynbTaTbl MOJIYYEHHOM 3aBUCMMOCTU B BUAE
Tabnuy n rpadmkoB, AenaTb BbIBOAbI MO pe3ynbTaTaM UCCeaoBaHus;

NpoOBOANTb KOCBEHHbIE W3MeEpeHUst (U3NYEeCKnX BennuuH (yAenbHas TennoEéMKOCTb
BELLEeCTBa, COMpOTMB/IEHNE MPOBOAHUKA, paboTa M MOLWHOCTb 3MEKTPUYECKOro TOKA):
NNaHMpPoOBaTb U3MepeHusi, CcobupaTb IKCNEpPUMEHTANbHYD  YCTaHOBKY, cCneays
NpeanoXXeHHON UHCTPYKUMK, N BbIMUCNSTb 3HAUYEHNE BETMYMHBI;

cobnogate npaBuna TexHWKM 6e3onacHoct npu  pabote ¢  nabopaTopHbIM
obopyaosaHueM;



XapaKTepM30BaTb NPUHLUMMbI AEUCTBUS U3YUYEHHbIX NPUOOPOB M TEXHUYECKUX YCTPOMUCTB
C OrMopoi Ha WX onucaHus (B TOM 4uCfe: CUCTEMa OTOM/IEHUS AOMOB, TMIPOMETp,
napoBass TypbwHa, aMnepMeTp, BONMILTMETP, CUYETUMK 3SNIEKTPUYECKOM 3SHEPruW,
3NEeKTPOOCBETUTENbHbIE MPUOOpPbI, HarpeBaTesnbHble 3nekTponpubopbl  (npuMepsl),
3NeKTpUYecKne npeaoxpaHuTenu, 3MeKTPOMAarHUT, 3NeKTpoaBuraTeNnb MOCTOSIHHOMO
TOKa), WCMONb3ys 3HaHWS O CBOMCTBaX (U3MYECKUX SBNEHUA WU HEObXOAMMbIE
(pu13mMyeckme 3aKkOHOMEPHOCTH;

pacrno3HaBaTb MpPOCTble TEXHUYECKME YCTPOMCTBA M WU3MEpUTENbHbIE MPUBOpbLI MO
CXEMaM W CXEMaTMYHbIM pUCYHKaM (XKMAKOCTHbIA TEPMOMETP, TEPMOC, MCUXPOMETP,
rMrpoMeTp, ABurateSle BHYTPEHHEro CropaHus, 3NeKTPOCKOM, PpeocTaT), COCTaBAsATb
CXEMbl 3/IEKTPUYECKMX LEenen C nocneaoBaTeNlbHbIM U NapannenbHbiM COeAMHEHUEM
3/1IEMEHTOB, pa3fiMyasl yC/lIoBHble 0603HAYEHMSI NIEMEHTOB /IEKTPUYECKMX LiENen;
npvBOAUTL  MpuMepbl  (HaxoauTb WHMOpMaumMilo O npuMepax) NPaKTUYECKOro
NCMONb30BaHNA (U3NYECKMX 3HAHUN B MOBCEAHEBHOM >XM3HM AN obecnedyeHus
6e3onacHoCT npu obpalleHun C npubopaMnm U TEXHUYECKMMU YCTPOWUCTBAMM,
COXPaHEeHUs 340pOBbsi WM CObBNOAEHWS HOPM  JKOSIOMMYECKOro  MNoBeAeHust B
OKpY>KaloLLEeN cpeae;

OCYLLECTBSATb MOMCK MHOPMaUMK (PU3NYECKOro coaepXxaHus B MHTepHeTe, Ha OCHOBE
UMEIOLLMXCS 3HAHUA WM MYTEM CpPaBHEHWS OOMOSIHUTENbHbIX MCTOYHMKOB BbIAENSTb
nHgopMaumio, KOTopas SIBMSIETCS NPOTUBOPEYMBOMN UM MOXKET BbITb HEAOCTOBEPHOM;
MCMonb30BaTb MPU BbIMOMHEHUM YYEOHbIX 3aAaHWUI Hay4HO-MONYMAAPHYIO NuTepaTypy
(pn3nyeckoro cogepxaHusl, CNpaBoYHble MaTepuasbl, pecypcbl ceTu MHTepHeT, BnageTb
NpuMEMaMM KOHCMEKTUPOBaHUS TeKCTa, npeobpa3oBaHnst MHMOpPMauMM M3  OAHOW
3HAKOBOM CUCTEMbI B APYrYIO;

co3gaBaTb COOCTBEHHble MUCbMEHHbIE W KpaTKMe YCTHble coobuweHunsi, o0606Lwas
NMHDOPMALMIO U3 HECKOJSIbKMX MCTOYHMKOB (PU3NYECKOro codepXaHus, B TOM 4ucne
nyébnnyHo  npeactaBnsATb  pe3ynbTaTbl  MPOEKTHOM  WAM  UCCNeaoBaTeNbCKOM
LAEeATEeNbHOCTM, MPU 3TOM PAMOTHO MCMOMb30BaTb W3YYEHHbIN MOHATUMHBLIA annapat
Kypca u3nKK1, CONpOBOXXAATb BLICTYMN/IEHME Mpe3eHTaUunen;

Mpu BbIMNOSIHEHMN YYEOHbLIX MPOEKTOB W WUCCNeAoBaHWM  (PU3MYECKUX MPOLIECCOB
pacnpegensTb 0683aHHOCTM B rpynne B COOTBETCTBMM C MOCTABSIEHHbIMW 3ajadamu,
CneauTb 3a BbLINMOMHEHMEM MNflaHa [AEWCTBUMA WM KOPPEKTMPOBaTb €ro, aAeKkBaTHO
OLEHMBaTb  COOCTBEHHbIM BKMaA4 B  [OESATENbHOCTb  TPynMbl,  BbICTpaMBaTb
KOMMYHMKATUBHOE B3aMMOAENCTBME, MPOSIBSAS FOTOBHOCTb pa3pellaTb KOHMINKTBI.

K koHLUy 06ydyeHuss B 9 Kiacce npeaMeTHble pe3ynbTaThl HA 6a30BOM YPOBHE AO/MKHbI
oTpaXxaTb chOPMUPOBAHHOCTb Y 0BYYAIOLLMXCA YMEHUIA:

MCnonb3oBaTb MOHATUA: CUCTEMA OTCYETA, MaTepuanibHash TO4YKa, TpaeKkTopws,
OTHOCUTENBHOCTb MEXaHMYECKOro ABMXXEHWs, aedopmaumsa (ynpyrasi, nnactuyeckas),
TPeHWEe, LEHTPOCTPEMUTENIbHOE YCKOPEHWE, HEBECOMOCTb W Neperpysku, LEHTP
TSKECTH, abCoNoTHO TBEPAOE TeNo, UEHTP TSHKeCcTu TBEPAOro Tena, paBHOBECHE,
MEXaHu4yeckme  KonebaHusi U BOMHbI,  3BYK, WH(pPa3ByK W YIbTPasByK,
3M1EKTPOMArHUTHbIE BOJHbI, LUKana 3/EKTPOMArHUTHbLIX BOMH, CBET, 6/IM30pYKOCTb U
[anbHO30PKOCTb, CMEKTPbl WCMyCKaHWs W nornolleHusi, anbda, 6eta- M ramma-
N3Ny4YeHns, N30TOMbI, SAEPHast SHEPreTUKa;



pasnnyaTtb ABneHust (paBHOMEPHOE M HepaBHOMEPHOE MNPSMOSIMHEMHOE ABMXEHWE,
PaBHOYCKOPEHHOE NPSIMOSIMHENHOE ABMXEHME, cBOOOAHOE MaaeHue Ten, paBHOMEpPHOe
OBMKEHME MO  OKPYXXHOCTM, B3aUMOAEWCTBME TeN, PEAKTUBHOE ABMXKEHWUE,
konebatenbHoe ABMXEHWe (3aTyxalowmne W BbIHYXAEHHble KonebaHus), pe30HaHC,
BOJIHOBOE  [ABWXEHME, OTpPaXXeHWe 3ByKa, MNpPSMOSIMHEMHOE  PacrnpoCTpaHeEHue,
OTpaXkeHue 1 NpenoMneHne CBEeTa, NOSIHOE BHYTPEHHEE OTPaXXeHUe CBETa, pasfioXeHne
6enoro cBeta B CMeKTp M C/IOXKEHMEe CreKTpanbHbIX LUBETOB, AMCNEepcUs CBETa,
€CTECTBEHHAs1 PaAM0aKTUBHOCTb, BO3HUKHOBEHME JIMHENYATOro CrekTpa M3/y4YeHus) no
OMUCaHWUI0 NX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLIMX AaHHOE
(pusnyeckoe sSBNEHUE;

pacrno3HaBaTb MPOSIBNIEHMNE U3YUYEHHbIX (PUIMUYECKUX SIBNEHMN B OKpy>atoweM mupe (B
TOM yucne usmnyeckne SBfeHns B npupoae: NpUanBbl U OT/IUBBI, ABMXKEHWE NnaHeT
CoNHEYHOM CUCTEMbI, peaKTUBHOE ABWMXXEHME XXUBbIX OpraHWM3MOB, BOCMPUSITUE 3BYKOB
XXMBOTHBbIMK, 3EM/IETPSICEHNE, CEMCMUYECKME BOJSIHbI, LyHaMmu, 3XO0, LUBETa Ten,
onTMYeckne  siBNeHMs B npupoae, 6uonormyeckoe  AeWCTBME  BMAWMOIO,
yNbTPahMoNeTOBOr0 U PEHTFEHOBCKOMO W3My4YE€HWUN, €CTECTBEHHLIN PaanOaKTUBHbIN
(hOH, KOCMMYECKME NTyun, paaMoaKTUBHOE U3NyYeHne NpUpOAHbLIX MUHEpasoB, AENCTBYE
PaIMOAKTUBHBIX W3NyYEHWA Ha OpraHM3M YenoBeka), Npu 3STOM NEPEBOAUTb
MPaKTUYECKyl0 3adady B Y4ebHyl, BblAENsTb CyLECTBEHHblE CBOWCTBA (MPU3HAKMK)
DU3nMYECKUX ABNEHWUNA;

OMWCbIBaTb M3yYeHHble CBOWCTBA TeN U (U3NYeCKMe SBNEHUS, UCMoNb3ys dusnyeckme
BENNYMHBI (CpeaHsis U MrHOBEHHAsi CKOPOCTb Tena Mnpu HepaBHOMEPHOM [ABMXEHWUM,
YCKOpEeHWe, nepemelleHne, MNyTb, YrnoBas CKOpPOCTb, CMMa TPeHus, cuna yrnpyroctu,
cuna TSXKECTU, YCKOpeHue CBOb6oAHOro MadeHusi, BeC Tena, MMMyAbC Tena, MMMynbC
CUNbl, MexaHu4yeckas paboTa U MOLHOCTb, MOTEHUManbHas 3Heprus Tena, NoAHATOro
HaZ NMOBEPXHOCTbIO 3eM/IN, NMOTEHUMaNbHas SHEPrUs CXKATOM MPY>XMWHbl, KMHETUYECKAS
3Heprus, NosIHas MexaHU4YecKasi SHeprusl, Nepuoa 1 Yactota konebaHui, AnMHa BOJTHbI,
FPOMKOCTb 3BYKAa M BbICOTA@ TOHA, CKOPOCTb CBETa, MokasaTesib MpenioMfieHns cpeabl),
MpU OMUCaHWM MNPaBWUIbHO TPaKTOBaTb (U3NYECKMI CMbICT MCMOSIb3YEMbIX BEIMYUMH,
0603HaYeHUss M eanHULbl (PU3NYECKUX BENNYMH, HaXoauTb (OopMynbl, CBS3biBalOLMeE
[AHHYIO (PU3NYECKYIO BEIMUYNHY C APYrMMW BENUYMHAMKM, CTPOUTb rPpadurKm U3yHeHHbIX
3aBMCUMOCTEN (PU3NYECKUX BENTUYUMH;

XapaKTep130BaTb CBOWCTBA TeN, (M3NYECKME SIBIEHMS U MPOLECCHI, UCMOSb3Ys 3aKOH
COXPaHEHWUs1 3Heprum, 3akKOH BCEMWPHOrO TAMOTEHWS, MPUHUMIM Cyneprno3vumm cwn,
NPUHLUMMN OTHOCUTENBbHOCTU [anunes, 3akoHbl HblOTOHA, 3aKOH COXpaHeHWUst UMMYIbCa,
3aKOHbl OTPaXEHUA W TMpesioMNIeEHNs CBETa, 3aKOHbl COXPaHeHWs 3apsgoBOro W
MacCoBOro ymcen npu ssAepHbIX peakunsix, Npy 3TOM AaBaTb C/IOBECHYHO (HOPMYNMPOBKY
3aKOHA M 3aMnuCbiBaTb €ro MaTeMaTUyeckoe BblpaXeHue;

06BbSACHATL (DU3MYEeCcKMe npoueccbl U CBOMCTBA Te/l, B TOM UYMCIIE M B KOHTEKCTE
CUTYaUMI NPaKTUKOOPUEHTUPOBAHHOMO XapaKTepa: BblsIBNIATb NPUUYNHHO-CNEACTBEHHbBIE
CBSI3W, CTPOUTb OOBACHEHME M3 2—3 NOrMYECKUX LIAroB C OMOPOM Ha 2—3 U3YYEHHbIX
CBOWCTBA (PM3NYECKUX SIBIEHUIN, (PUINYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pelaTb pacyéTHble 3aaun (onupatoLmMecss Ha CUCTeMy M3 2—3 ypaBHEHMI), UCMONb3ys
3aKOHbl U OopMynbl, CBA3blBalOWME (U3NYECKME BENUYMHBI: HAa OCHOBE aHanu3a
YCNOBMUS 33aJayu  3anucblBaTb KpaTKOe YCNOBWUE, BbISIBASATbL HeAOCTaloWme Wan
n36bITOYHbIE AaHHble, BblbUpaTb 3aKOHbI N (POPMYJibl, HeOOX0AMMbIE ANS peLleHus,



npoBOAMTb  PacyéTbl W  OUEHMBATb  PeasMCTUYHOCTb  MOJSIYYEHHOr0  3HAYeHus
(DU3MYECKON BEMNYMHBI;

pacno3HaBaTb NpobaeMbl, KOTOPbIE MOXHO PeLIMTb NPY NOMOLWM PU3NYECKMX METOAOB,
NCNOMb3ysl OMNUCaHWe WCCneaoBaHus, BblAeNATb MpoBepsieMoe  NPeanosioXXeHue,
OuUeHMBaTb MpPaBWILHOCTL MOPsSiAKa NPOBEAEHUSI WCCNeAOBaHWs, [AenaTb BbiBOAbI,
WHTEPNPETUPOBaTb pe3y/ibTaTbl HAGMOAEHUI N OMbITOB;

NpOBOAMTL OMbITbl MO HAONOAEHMIO DUBMYECKUX SIBNEHMN UK (HU3NYECKMX CBOWCTB
Ten (M3yvyeHne BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPAHEHWUS SHEPrUK, 3aBUCMMOCTb
nepvoaa konebaHmm NpPy>XMHHOrO MasTHMKA OT MAcCbl Fpy3a M XECTKOCTU NPYXWUHbI U
HE3aBMCMMOCTb OT aMMMTyAbl ManbiX KonebaHui, NpsIMOMHENHOE pacnpoCTpaHeHMe
CBETA, pasfoXeHue 6enoro cBeTa B CMEKTP, M3YyYEHUE CBOWCTB M300pakeHusi B
MIOCKOM 3epkase W CBOMCTB M300paXkeHust npeaMeTa B cobuparowen nnH3e,
HabnogeHWe CNAOWHbIX W NIMHEWYATbIX CMNEKTPOB U3/TyYeHWUs): CaMOCTOSITENbHO
cobupaTb YCTAHOBKY M3 M36bITO4YHOro Habopa o0bopyaoBaHMs, ONUCLIBaTb XOA4 OMbiTa U
ero pesynbTaThbl, GOPMyNMpPOBaTh BbIBOAbI;

NpoBOAMTL MpU HEOOXOAMMOCTM CEpPUD MPSAMbIX M3MEPEHWUA, OMNpeaensis CcpeaHee
3HayeHne wu3MepsieMor BennuMHbl (POKYCHOE pacCTosiHe Ccobupatolen NnH3bI),
060CcHOBbIBaTb BbI6Op cnocoba namepenust (M3mepuTenbHoro npnbopa);

NpoBOAMTb WCCNEAOBaHWE 3aBUCUMOCTEN (DUBMYECKUX BEMNYMH C WCMOMb30BAHMEM
NpsSIMbIX M3MEepPeHU (3aBUCUMOCTb NMyTU OT BPEMEHM NPU PaBHOYCKOPEHHOM ABMXXEHWM
6e3 HayaNnbHOW CKOPOCTW, Nepuoda KonebaHUn MaTeEMaTUUYECKOro MasiTHUKa OT A/INHbI
HUTW, 3aBUCMMOCTU Yrna OTPaXeHUsl CBETa OT Yyrfa nageHus v yrna npenomaeHus ot
yrna nageHus): NAaHWpoBaTb MCCNefOoBaHWe, CaMoCToATeNbHO cobupaTb YCTAHOBKY,
(UKcMpoBaTb pe3ynbTaTbl MOSlYYEHHON 3aBUCUMMOCTM (DU3NYECKMX BENNYMH B BUAE
Tabnuy n rpadmkos, AenaTb BbIBOAbI MO pe3ynbTaTaM UCCneaoBaHus;

NpoOBOANTb KOCBEHHbIE W3MEPEHUst (U3NYECKMX BeNNYMH (CpeaHsis CKOpPOCTb U
YCKOpeHWe Tena npu paBHOYCKOPEHHOM ABMXXEHWUW, yCKopeHue CBOOOAHOro najeHus,
XECTKOCTb MPY>XWHbI, KO3(MMUUMEHT TpeHUS CKOMbXEHUS, MexaHudeckass paboTta wu
MOLLHOCTb, YacToTa ¥ nepuoa konebaHuin MaTeMaTUUYecKoro U NPY>XMHHOIO MasTHUKOB,
onTMYecKasl Cuia CcobMpalrolen JNIMH3bl, PaAMOaKTUBHbLIA  (POH):  MIaHMpPOBaTb
n3MepeHus, cobupaTb 3SKCMEepUMEHTaNbHYIO YCTAaHOBKY W BbINOMHATb M3MEPEHUS,
cneays npeasioXXeHHON UHCTPYKLUMM, BbIYUCIATL 3HAUEHNE BEMYUHBI U aHaNN3MPOBaThb
MoNy4YeHHble pe3ynbTaTbl C YY4ETOM 3a1aHHOW MOrPeLIHOCTU U3MEPEHWUN;

cobniogate npaeuna TexHuknM 6e3onacHocTM npu  pabote C  nabopaTopHbIM
obopynoBaHueM;

pasnnyaTb OCHOBHblE MPU3HAKM W3YYEHHbIX (U3NYECKUX MOAenen: MaTepuasnbHas
TOouka, abconoTHO TBEpPAOE Teno, TOYEYHbIM MCTOYHWK CBETa, Nly4, TOHKas JIMH3a,
nnaHeTapHasi MoAesnb aToMa, HYKIOHHas MoAesb aTOMHOro S4pa;

XapaKTepM30BaTb NPUHLMMbI AEUCTBUSI U3YUYEHHbIX NPUOBOPOB M TEXHUUECKUX YCTPOMUCTB
C OMOpPOM Ha UX onucaHmsa (B TOM YMcne: CNMAOMETP, AATUMKM MOSIOXEHMS], PAaCCTOSAHNSA
N YCKOPEHUs, pakeTa, 9X0N0T, O4KKM, nepuckon, dhoToannapar, ONTUYECKMe CBETOBOARI,
CMEeKTPOCKON, AO03MMETP, Kamepa BunbcoHa), MCNONb3ys 3HaHWS O CBOWCTBAX
usnyecknx aBneHnii n Heobxoanmble GuUsnYeEcKne 3aKOHOMEPHOCTY;

MCNoNb30BaTb CXEMbl U CXEMATUYHbIE PUCYHKN WU3YYEHHbIX TEXHUYECKUX YCTPOWCTB,
n3MepuTenbHbiX NPUBOPOB M TEXHONMOMMYECKMX MPOLECCOB MpU peleHun y4yebHo-



MPaKTUYECKUX 3aday, OMTUYECKME CXEMbl AN1S1 MOCTPOEHMSI U306paXKeHUW B MSIOCKOM
3epkane n cobupatoLlen nmH3e;

npuBoaUTb  MNpuMepbl  (HaxoauTb WHQOpMauMld O MpuMepax) MNpPaKTUYEeCKoro
NCNONb30BaHNS (U3NYECKMX 3HAHWA B MOBCEAHEBHOM >XM3HM Anst obecrneyeHus
6e3onacHocT npu obpalweHun C npubopamMn W TEXHUYECKMMWU  YCTPOMCTBaMM,
COXpaHEHUs 300pOBbsSi U COOMIOAEHUS HOPM  3KOSIOTMYECKOrO MOBEAEHUSI B
OKpY>KaloLLen cpefe;

OCYWIeCTBNATb MOUCK  MHMOPMauun  (U3NYECKOrO coaepXaHns B MHTepHeTe,
CaMOoCTOSITENIbHO  (POPMYNMPYS MOMCKOBLIM  3aMpoC, HaxoauTb NyTW oOnpeaeneHus
JOCTOBEPHOCTU MOJSIYYEHHOM WMHMOPMALUMM Ha OCHOBE WMEKOLWMXCS 3HaHUK U
AOMNOSNHUTENbHBIX UCTOYHUKOB;

MCNonb30BaTb MPU BbIMOMHEHNM Y4EOHbIX 3adaHWMM Hay4HO-MONYNAPHYIO NuTepaTypy
(U3MYECKOro coaepxxaHns, CNpaBoYHbIE MaTepuasnbl, pecypcbl CeTn MHTEpHET, BNageTb
NpuMéMamMmM KOHCMEKTUPOBaHUS TeKCTa, MpeobpasoBaHUst WHdOpMauMM M3  OAHOW
3HaAKOBOM CUCTEMbI B APYrylO;

co3aaBaTb COOCTBEHHBIE NMMCbMEHHBIE M YCTHbIE COOBLLEHNSI HA OCHOBE MHOPMaLUnN n3
HECKONMbKMX  UCTOYHMKOB  (PM3MYECKOro coaepxaHusi, nybnnyHo npeactaBnsitb
pe3ynbTaTbl MPOEKTHOM MM UCCNEAOBaTENbCKON AEATENbHOCTM, MPU 3TOM FPaMOTHO
MCNONb30BaTb WM3YYEHHbIN MOHATUWHLIM annapaT W3y4yaeMoro pasgena usmku u
COMpPOBOXAAaTb BbICTYMNJIEHWE Mpe3eHTaumMen C Y4ETOM OCOBEHHOCTEN ayauTopUM
CBEPCTHUKOB.



TEMATUYECKOE NJIAHNPOBAHME

7 KJ1ACC
KonuuecrBo yacos
N¢ HanMeHOBaHMe pa3fenos u TeM KoHTposnb MpakTnuec AneKTpoHHble (unchposBblie)
n/n nporpaMmbl Bcero Hble Kue ob6pasoBaTesibHble pecypcbl
paboTbl paboTbl

Paspnen 1. ®usuka n e€ ponb B NO3HAHUM OKPYXKaloLlero Mmpa

Bubnunoteka LIOK

11 du3nka - Hayka o npupoae 2 https://m.edsoo.ru/7f416194

Bnbnunoteka LIOK

1.2 busnieckne Benm bl 2 L https://m.edso0.ru/7f416194

EcTecTBEHHOHAY4YHbI n MeToa

1.3 MO3HaHUA y) 1 bubnuoteka LLOK

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

WToro no pasaeny 6

Pa3zpnen 2. NepBoHa4yasnbHble CBEAEHUA O CTPOEHUM BellecTBa

Bubnnoteka LIOK

2.1 CTpoetie BeuecTsa 1 https://m.edsoo.ru/7f416194

BMXXEHME N B3aUMOAENCTBUE YacTuL
A Bbubnnoteka LIOK

2.2 BelliecTea 2 1 https://m.edsoo.ru/7f416194
2.3 ArperaTtHble COCTOSIHUS BELLECTBa 2 Bubnuorera LIOK
' P = https://m.edsoo.ru/7f416194
WToro no pasgeny 5

Pazpgen 3. iBM>xeHue u B3auMoaencreme ten



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

bubnnoteka LIOK

3.1 MexaHueckoe ABikeHne 3 https://m.edsoo.ru/7f416194
Bubnunoteka LIOK
3.2 HepuLuns, Macca, MNIoTHOCTL 4 https://m.eds00.ru/7f416194
Bnbnunoteka LIOK
3.3 Cuna. Buabi cun 14 https://m.edsoo.ru/7f416194
NToro no pasgeny 21

Pa3pen 4. [laBnieHne TBEPADbIX TeN, XXUAKOC

Teu U ra3oB

[asnenue. lNepenayva aasneHus
TBEPABLIMUN TENAMU, XXNOKOCTAMU U

Bnbnunoteka LIOK

4.1 rasamu 3 https://m.edsoo.ru/7f416194
Bnbnunoteka LIOK
4.2 AaBnenve xuakocty > https://m.edsoo.ru/7f416194
Bnbnunoteka LIOK
43 ATMOChEepHOE AaBMeHme 6 https://m.edso00.ru/7f416194
o | Do 1 e :
' Py https://m.edsoo.ru/7f416194
NToro no pasgeny 21
Pasnen 5. PaboTta 1 MOLHOCTb. DHeprus
Bbubnnoteka LIOK
>1 PaboTa v MowHOCT® 3 https://m.eds00.ru/7f416194
bubnnoteka LIOK
>2 rpOCTbIE MexaHM3Mb > https://m.eds00.ru/7f416194
5.3 MexaHunuyeckas sHeprmng 4 bubnunoteka LIOK



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

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

WToro no pasgeny 12
Pe3epBHOoe BpeMs 3
OBLLEE KOJIMYECTBO YACOB IO NMPOrPAMME 68 12



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

8 KJIACC

KonnuecrBo yacoB

N¢ HanMeHOBaHue pa3fenos u TeM KoHTponb MpakTnuec AnekTpoHHble (UndposBbie)
n/n nporpaMmbl Bcero Hble Kue o6pa3oBaTesibHble pecypcCbl
paboTbl paboTbl
Paspen 1. TennoBble siBNeHUs
1.1 CTpoeHuMe 1 CBOMCTBA BELLECTBA 7 Bubnmoreka LIOK
' P H https://m.edsoo.ru/7f4181ce
Bnbnunoteka LIOK
1.2 Tennosbie npoLiecch! 21 1 > https://m.edsoo.ru/7f4181ce
NToro no pasgeny 28
Pazpen 2. dnekTpuyecKkme u MarHUTHble siBJIeHUs
21| pemermerenanm ; , | Bromorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMOAENCTBNE
o o Bubnnoteka LLOK
2.2 [MOCTOSAHHBIN NEKTPUYECKMM TOK 20 2 7 https://m.edsoo.ru/7f4181ce
Bubnmnoteka LIOK
2.3 MarHuTHble siIBNeHns 6 1 1.5 hitps://m.edsoo.ru/7f4181ce
bubnmnoteka LIOK
24 INEKTPOMATHUTHAA MHAYKUMS 4 https://m.edsoo.ru/7f4181ce
WToro no pasaeny 37
Pe3epBHoe BpeMs 3
OBLLEEE KOJIMYECTBO YACOB MO NPOrPAMME 68 4 14.5



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

9 KJT1ACC

KonnuecrBo yacoB

N¢ HanMeHOBaHue pa3fenos u TeM KoHTponb MpakTnuec AnekTpoHHble (UndposBbie)
n/n nporpaMmbl Bcero Hble Kue o6pa3oBaTesibHble pecypcCbl
paboTbl paboTbl
Pa3pen 1. MexaHunueckue siBJieHUs
11 MexaHn4yeckoe ABMXEeHUE n 10 1 Bnbnunoteka LIOK
' crnocobbl ero onucaHus https://m.edsoo.ru/7f41a4a6
o Bubnmnoteka LIOK
1.2 Baumopenctene Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bnbnunoteka LIOK
1.3 33KOHbI COXpAHEHMS 10 3 https://m.edsoo.ru/7f41a4a6
NToro no pasgeny 40
Pa3nen 2. MexaHunuyeckue KosiebaHusi u BOJNHbI
Bubnmnoteka LIOK
2.1 MexaHuyeckme konebaHms 7 3 https://m.edsoo.ru/7f41a4a6
bubnmnoteka LIOK
2.2 M . 1
EXaHYeCKVE BOMHbI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pazpen 3. dnekTpoMarHMTHOE NOJI€ U JIEKTPOMArHUTHbIE BOJIHbI
3.1 DNeKTpoMarHUTHoe rnose n 6 ) bubnunoteka LLOK
' 3NEKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6

Pa3pen 4. CBeToBbI€E SIB/IGHUA



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

Bnbnmnoteka LIOK

4.1 3aKOoHbl pacnpoCTpaHeHus CBeTa 6 2 hitps://m.edsoo.ru/7f41a4a6
Bnbnunoteka LIOK
4.2 JInH3bI 1 onTuyeckne npnbopbl 6 3 https://m.edsoo.ru/7f41ada6
Bnbnunoteka LIOK
4.3 Pa3no)eHne 6enoro ceeTa B CNeEKTp 3 2 https://m.edsoo.ru/7f41ada6
NToro no pasgeny 15
Pa3pen 5. KBaHTOBbIE AB/IeHUS
51 NcnyckaHue n nornoLleHune ceeta 4 1 Bnbnunoteka LIOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
Bnbnunoteka LIOK
>-2 CTpoeHue aToMHoro Aapa 6 1 https://m.edsoo.ru/7f41a4a6
Bubnmnoteka LIOK
>3 AAREPHbIE peakLuy / 1 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Paspen 6. NoBTopuTenbHo-0606wWarowmin Mmoaynb
61| comtomn rymen tremer 3270 ) , | bubmorea LOK
' Aep P https://m.edsoo.ru/7f41a4a6
Knacc
WToro no pasaeny 9
OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME 102 27



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

NMOYPOYHOE NMNJTIAHUPOBAHMUE

7 KNNACC

Ne

Tema ypoka

KonnuecrBo yacoB

KoHTpon
Bcero bHble
paboTbl

MpakTuue
cKue
paboTbl

AaTta
n3syye
HUA

INeKTpOoHHbIe
uncpoBsbie
obpa3oBaTesibHble

pecypcbli

®dusnka — Hayka o0 npupoge.
SlBneHusa npupoabl. dusmnyeckue
AB/IEHNS

MexaHuyeckue, TenoBble,
3NEKTPUYECKNE, MArHUTHbIE,
CBETOBbIE, 3BYKOBbIE ABEHUS

dusnyeckne BenNnMUnHbI N NX
N3MEpPEHNE

Ypok-uccnegosaHue "Mamepenune
TemnepaTypbl NpU NOMOLLM

XXNAOKOCTHOINo TEpMOMETPA U AaT4MUKaA

TemnepaTypb!"

Kak du13nka n gpyrne ectecTBeHHbIE

HAYKN U3y4atoT Npupoay.
EcTecTBEHHOHay4HbI METOA

no3HaHus. OnucaHue puanyecKmx

ABIEHUI C NMOMOLLIbIO MoAenen

Bubnmnoteka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnepgosaHue "lMNposepka
rMnoTesbl: Aa/IbHOCTb MONETa

LIApWKa, NYLLEHHOro rOPU30HTasNbHO,
TeM bonblle, YeM 60osbLue BbiCOTa

nycka"



https://m.edsoo.ru/ff09f72a

CrpoeHue Bewectsa. OnbIThl,

Bubnmnoteka LIOK

/ AOKA3LIBAIOLINE AVICKPETHOS https://m.edsoo.ru/ff09fe0a
CTpOEHMe BeLLeCcTBa
8 [BmxeHune yacTul, BewecTsa Bubnmoreka LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnegosaHue «OnbITbl N0
9 HabnloaAeHUIO TENNOBOMO
paclMpeHns rasop»
10 ArperaTHble COCTOSIHUS BELLECTBa
B3anMocBsi3b MeXay CBOMCTBaMU
BELLECTB B Pa3HbIX arperaTHbIX
11 COCTOSIHUSIX U NX bubnunoteka LLOK
ATOMHOMOJIEKYNSIPHBIM CTPOEHUNEM. https://m.edsoo.ru/ff0a0378
OcobeHHOCTH arperaTHbIX COCTOSIHUN
BOAb!
MexaHunueckoe aBuMXXeHue.
12 PaBHOMepHoe MiepaBHOMepHoe Bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
ABMXEHNE
13 CkopocCTb. EAnHULLI CKOpOCTH Bubnmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 PacyeT NyTu 1 BpeMeHu ABMKEHNSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
NHepumsl. 3aKoH MHepunu.
15 Bsav?p:loneﬁcmme TeﬂpltlaK npu4YMHa Bubnuoreka LIOK
https://m.edsoo.ru/ff0a0c10
N3MEHEHMS CKOPOCTU ABMXKEHUS Ten
16 MNoTHOCTL BewecTBa. PacyeT Macchl bubnunoteka LIOK
n obbemMa Tena no ero NA0THOCTU https://m.edsoo.ru/ff0alfee
17 JTabopaTopHas paboTa



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

«On peaeneHue nNaoTHOCTU TBEPAOro
TENA»

PeweHune 3agad no teme "MNoTHOCTb

Bubnnoteka LIOK

18
BewecTea" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepucTuka
19 B3aMMoaencTemsa Ten. Cuna
ynpyroctu. 3akoH lyka
JlabopaTtopHast paboTa «/3yyeHne
3aBUCUMOCTWN PaCTSXKEHUS]
20
(aedopmaunn) Npy>kKuHol OT
MPUSIOXXEHHOWN CUNbI»
21 sAlBneHune TaroteHus. Cuna TsxecTu
22| ecoirerm, Beryens, Pouenme BuGorexa LIOK
" ' " https://m.edsoo.ru/ff0a1778
3a4a4 no teme "Cuna Tskectu
73 Cuna TsHKecTn Ha Apyrux rnjiaHeTax. bubnunoteka LLOK
dun3nyecKkme XxapakTepUCTUKM NNaHET https://m.edsoo.ru/ff0a1502
Bnbnunoteka LIOK
24 n .
3MepeHme cin. ZHaMmoMeTp https://m.edsoo.ru/ff0al8cc
Bnbnunoteka LIOK
25 Bec Tena. HeBecomocCTb
https://m.edsoo.ru/ff0a1778
CnoxxeHue AByX Cui, HanpaBeHHbIX
26 no oaHoOM n.cl ﬂyMOVI , P Bubnmorexa LIOK
' np ' https://m.edsoo.ru/ff0ala70
PaBHOAenCTBYOLWAA cun
57 PelueHne 3aga4y no Teme
"PaBHoAaencTBYtoWwas cun”
78 TpeHue CKOMbXEHUS N TPEHUE MOKOS. bubnunoteka LLOK

TpeHune B Npupoae n TeXHuke

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JNTabopaTopHas paboTta «M3yueHne
3aBMCUMOCTW CWJibl TPEHUSA

Bnbnunoteka LIOK

29 CKONbXXEHUS OT CUMbl AABNEHUSA U
https://m.edsoo.ru/ff0alcc8
XapakTepa ConpuKacaloLmMXCst
MOBEPXHOCTEN»
30 PeweHuve 3agay Ha onpeaenexHve
paBHOAENCTBYIOLLEN CUMbI
PelueHne 3aaay no TeMam: «Bec
31 Tena», «lpaduryeckoe n3obpaxeHune Bubnuoteka LLOK
cun», «Cunbl», «PaBHOAENCTBYHOLLIAS https://m.edsoo.ru/ff0alde0
cun»
KoHTposnbHas paboTa no Temam:
«MexaHun4yeckoe aBmxeHue», «Macca,
32 NJIOTHOCTb», «Bec Tena»,
«['pacurueckoe n3obpaxeHue cun»,
«Cunbi»
[asneHne. Cnocobbl yMEHbLLEHNS U Bnbnunoteka LIOK
33
YBENTMYEHUS [aB/IEHUS https://m.edsoo.ru/ff0a20a6
aB/ieHMe rasa. 3aBUCMMOCTb
34 ﬂﬂaBﬂeHMﬂ rasa ot o6béma Bubnmorera LIOK
! https://m.edsoo.ru/ff0a2376
TemnepaTypbl
MNepenaya gasneHus TBEPAbIMU
35 Tenpalfm )KVLIIILI,KOCTHMM n rggamm Bubnmorera LIOK
! ' https://m.edsoo.ru/ff0a25b0
3aKkoH [lackans
36 [laBneHune B XWAKOCTU U rase, Bubnmnoteka LIOK
BbI3BaHHOE IEMCTBUEM CUJIbl TAXKECTU https://m.edsoo.ru/ff0a2718
37 PelueHne 3agay no teme «/[laBneHue bubnunoteka LLOK

B XXMAKOCTU U rase. 3akoH lMackansa»

https://m.edsoo.ru/ff0a2826



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

bubnmnoteka LIOK

38 Coobujatoumecs cocyas! https://m.edsoo.ru/ff0a2970
39 MmapaBnMyeckuii npecc Bubnmoreka LIOK
Ap P https://m.edsoo.ru/ff0a3136
40 MaHoMeTpbl. MNopLuHeBoOW
YXWAKOCTHBIA Hacoc
Atmocdepa 3emnun. MpruunHbI
41| oSonoukn Semw, 3asucmocTs Bu6rorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOCEepHOro AaB/IEHUS OT BbICOTbI
HaZ YPOBHEM MOpS
47 Bec Bo3ayxa. ATMocdhepHoe bubnnoteka LLOK
[AaBneHne https://m.edsoo.ru/ff0a2b5a
43 N3mepeHne aTMochepHOro bubnunoteka LLOK
AaBnenHns. OnbIT Toppuyennm https://m.edsoo.ru/ff0a2da8
4| smencn on sotom s yposHEn BuGorexa LIOK
A AYp https://m.edsoo.ru/ff0a2fc4
MOpS
45 BapomeTp-aHepouna. ATMocdepHoe bubnuoteka LLOK
[AaBNeHME Ha pasINYHbIX BblCOTaX https://m.edsoo.ru/ff0a2fc4
PelwweHune 3aga4y no teme
46 n n
ATMocdepHoe aaBneHune
g | e
Py ' https://m.edsoo.ru/ff0a3276
ApxumepaoBa cuna
J1labopaTtopHas paboTa _ BubnmoTexa LIOK
48 «OnpepaeneHve BbITa/IKNBAOLLEN

CWUIbl, AEWCTBYIOLLEN Ha TeNo,

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

Norpy>eHHoe B XNAKOCTb>

JNTabopaTopHas paboTta no Teme
«MccnepoBaHme 3aBUCMMOCTM Beca

Bubnnoteka LIOK

49 i o
Tena B BoAe OT 06béMa Norpy>KeHHoU https://m.edsoo.ru/ff0a3514
B XXMAKOCTb YacTu Tena»
bubnmnoteka LIOK
50 [naBaHue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas paboTta
51 "KoHCTpynpoBaHue apeoMeTpa uUim
KOHCTPYMpOBaHWE JI0AKK U
onpeaeneHue eé rpy3onoabLEMHoCTH"
PelueHne 3aga4y no Temam:
59 «[1naBaHune cynos. bubnnoteka LLOK
BosayxonnaeaHue», «[laBneHue https://m.edsoo.ru/ff0a3654
TBEPAbIX TeN, XXWAKOCTEN M ra3oB»
Bubnmnoteka LIOK
53 MexaHnyeckas pabota
P https://m.edsoo.ru/ff0a3f82
Bnbnunoteka LIOK
54 MowHoCTb. EANHULBI MOLLHOCTU
H AVRAL - https://m.edsoo.ru/ff0a3f82
Ypok-uccnepgosaHue "Pacuér
55 MOLLHOCTW, pa3BMBaeMOW Mpwu
noabéme o nectHuue"
56 [pocTble MexaHn3Mbl. Pblyar.
PaBHOBecKe cun Ha pblyare
KoHTponbHas paboTa no teme
57 «[laBneHune TBEpAbIX TN, XXUAKOCTEN

n rasos» / Bcepoccuiickas
npoBepoYHas paboTa



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

Pe3epBHbIl YpoKk. PaboTa c TekcTamu
no teMe «/[laBneHue TBEPALIX Ten,
YXUAKOCTEN 1 ra3oB» /
Bcepoccuiickas npoBepoyHast paboTa

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0a4ffe

59

Pbluaru B TEXHWKE, BbITY 1 NPUPOAE.
NabopaTtopHas paboTa
«MccnenoBaHWe yCroBuin paBHOBECUS
pbluara»

0.5

bubnnoteka LLOK
https://m.edsoo.ru/ff0a478e

60

PelwieHne 3aga4d no TeMe «YcnoBus
paBHOBECUS pblyara»

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0a48a6

61

KoadbdbuumeHT nonesHoro AencTBus
MexaHu3Mma. JlabopaTopHas paboTa
«WM3mepenne KM HaknoHHOM
M/IOCKOCTMN>

0.5

62

PeweHune 3agay no teme "PaboTa,
mowHocTtb, Kna"

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuyeckas sHeprusl.
KnHeTnuyeckasi U NoTeHUMasbHas
SHeprus

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHeHUsi MEXaHWUYECKOM
SHEprumn

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCNEPUMEHT Mo TeMe
"JKcnepuMeHTanbLHoe onpeaeneHune
N3MEHEHUS] KNHETUYECKON U
NOTEHUMANbHOWN 3HEPTN NpU
CKaTblBaHMKN Tena no HaKJIoHHON
naockocTn"

66

KoHTponbHasi paboTa no Teme



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

«PaboTa 1 MOLHOCTb. DHeprus»

Pe3epBHbIl ypok. PaboTa ¢ TekcTtamm

bubnmnoteka LIOK

67 no teme "MexaHu4yeckoe aBuxeHue" 1 https://m.edsoo.ru/ff0adeeb
Pe3epBHbIN ypoK. PaboTa C TekcTaMu
68 no Teme "PaboTta. MOLHOCTb. 1
SHeprusa"
OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KonnuecrBo yacoB

INeKTpOoHHbIe

Ne Kontpon | Mpaktnue Rara uncposbie
Tema ypoka n3syye
n/n Bcero bHble CKue st obpa3zoBaTesibHble
paboTbl paboTbl Pecypcbl
OCHOBHbIE MOMIOXEHUS MONIEKYNSIPHO-
1 KMHETUYECKOM TEOPUN U UX OlzlbITI[-)lble 1 bubmoreka LIOK
https://m.edsoo.ru/ff0a5256
NOATBEPXKAEHUS
2 Macca » pa3mep aTOMOB U MOMEKY/ 1
3 Mogaenu TBEpAOro, XXUAKOro 1 1 Bnbnunoteka LIOK
ra3o06pa3HOro COCTOSIHUI BELLECTBA https://m.edsoo.ru/ff0a540e
Ob6bsiCHEHME CBOWCTB TBEPAOIO,
4 XXNAKOrO M ra3006pa3HOro COCTOSIHWM 1
BELLEeCTBa Ha OCHOBE MOJSIOXKEHUN
MOJIEKYNSAPHO-KMHETUYECKON TEOPUN
5 Kpuctannuyeckue n amopdHble Tena 1 bubnmoreka LIOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue 1 KanunnsapHoCTb. 1 bubnuoteka LLOK
MOBEPXHOCTHOE HATSXXEHME https://m.edsoo.ru/ff0a5530
7 Tennosoe paclumpeHne n oxaTtue 1 bubmoreka LIOK
https://m.edsoo.ru/ff0a5a26
TeMmnepatypa. CBs3b TemnepaTypbl
8 CO CKOPOCTbIO TEMNI0BOIO ABMKXEHUS 1
YyacTuy
9 BHyTpeHHss sHeprus. Cnocobbl 1 bubnnoteka LLOK
N3MEHEHNS BHYTPEHHEN SHEPTK https://m.edsoo.ru/ff0a5c60
10 Buabl Tennonepenaumn 1 Bnbnunoteka LIOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koHpepeHuus "lMpakTnyeckoe
MCNONb30BaHNE TEMJIOBbLIX CBONCTB

Bubnnoteka LIOK

11
BELLEeCTB M MaTepuasnoB B LeNsx https://m.edsoo.ru/ff0a65c0
3HeprocbepexeHms"
12 KonuyecTtso TennoTsbl. YaenbHas bubnmnoteka LIOK
TENI0EMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TennoBoro 6anaHca. bubnunoteka LLOK
TennoobmeH 1 TeN0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
J1abopaTtopHas paboTta
14 "iccnepoBaHue ABNeHus bubnnoteka LIOK
TennoobMeHa npv CMeLBaHun https://m.edsoo.ru/ff0a6a98
XONOAHOW U ropsivyen Boab!"
PacueT KonmyecTBa TenoThl,
15 HeobXxoaAMMOro A HarpeBaHus Tena
N BbIAENSIEMOrO UM MNpU OXTaXXAEHUN
N
6 | "Onpeasnene yaonenci Busmorea LOK
P YA ' https://m.eds00.ru/ff0asbb0
TEN0EMKOCTM BELLECTBa
17 DHeprusg TonnmBea. YaenoHas TensoTa bubnunoteka LLOK
CropaHms https://m.edsoo.ru/ff0a7b5a
n
18 Knv?::;:”miZCi;iefeﬂne B;ng bHas bubnmorexa LIOK
P s https://m.edsoo.ru/ff0a71d2
TennoTa nnaBneHns
N
19 "(;]: 02232::2 ngﬁ::oﬁ TENNOThl bubnmoreka LIOK
P y" https://m.edsoo.ru/ff0a72fe
NnaBneHns Nbaa
20 NapoobpazoBaHue 1 KoHAeHcaums. bubnunoteka LLOK



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

NcnapeHue

https://m.edsoo.ru/ff0a740c

21

Kunenue. YaenbHasa tennota
napoobpasoBaHns N KOHAEHCAUUN.
3aBMCUMMOCTb TeMrnepaTypbl KUNEHNS
OT aTMOoCchepHOro AaBNeHNs

Bubnnoteka LIOK
https://m.edsoo.ru/ff0a786c

22

BnaxHoCTb Bo3ayxa. JlabopaTopHasi
paboTta "OnpeaeneHune
OTHOCUTENbHOM BNAXKHOCTV BO3AyXa

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

23

PelwleHune 3agad Ha onpegeneHue
B1aXXHOCTK BO3YyXa

24

MpuHUMNBI paboTbl TEMMOBbIX
aBurateneid. Maposas TypbuHa.
[lBuratenb BHYTPEHHEro CropaHus

25

KM/ Tennosoro asuratens.
Tennosble AgBuraTenn 1 3aWwmTa
OKpY>KaloLLEen cpefibl

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

26

3aKOH COXpaHEeHUs 1 NpeBpaLleHns
SHEeprumn B TEMIOBbIX NpoLeccax

27

MoaroToBKa K KOHTPOJIbHOM paboTe
no teme "TennoBble SBNEHUS.
i3MeHeHWe arperaTHbIX COCTOSIHWUN
BellecTsa"

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

28

KoHTponbHas paboTa no teme
"TennoBble aBNeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHWI BellecTsa"

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

29

2nekTpusauusa Ten. [ga poaa
3NEKTPUYECKMX 3apsiaoB

30

Ypok-uccnenosaHue "InekTpusaums



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

TeN UHAYKUMEN 1 npu
COMNPUKOCHOBEHNN"

B3anMopeicTBre 3apsSHKEHHBIX TEN.

Bubnnoteka LIOK

31 3aKkoH KynoHa https://m.edsoo.ru/ff0a87e4
2nekTpuyeckoe none.
Hanps»XeHHOCTb 3N1eKTpU4ecKoro bubnnoteka LLOK

32
nons. MNpuHUMN cynepnosuumm https://m.edsoo.ru/ff0a8ala
3NEKTPUYECKUX Nonen
HocuTenun anekTpuyecknx 3apsiaos.

33 dneMeHTapHbIM 3apaa. CTpoeHne
aTtoma

34 MMpOBOAHUKM U ON3NEKTPUKN. 3aKOH bubnnoteka LIOK
COXPaHEHUS 3/1IEKTPUYECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6
PelueHne 3aga4 Ha NpMMeHeHue bubnunoteka LLOK

35 "
CBOWCTB 3M1EKTPUYECKNX 3apsa0B https://m.edsoo.ru/ff0ad0cc
DNEKTPUYECKUI TOK, YCIIOBUS €r0

36 cyu.teczsoBaHMﬂ. MCT(Z‘-IHVIKVI Bubnmoreka LIOK

https://m.edsoo.ru/ff0a95a4

3MeKTPUYECKOro Toka

37 [lecTBMS1 3NEKTPUYECKOrO TOKa bubmoreka LIOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnenosaHue "[encreume

38 2/1IeKTPUYECKOro noss Ha 1
NPOBOAHUKM N ANSNEKTPUKN"

39 DNEKTPUYECKUI TOK B METANNAX, bubnnoteka LLOK
XNAKOCTAX U rasax https://m.edsoo.ru/ff0a9838

40 DneKkTpu4yeckas Lenb 1 e€ CoCTaBHble
4yacTu

41 Cwvina Toka. JlabopaTtopHasi paboTa 0.5 bubnnoteka LIOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

"M3mepeHne n perynnpoBaHme Cusbl
TOKA"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUYECKOE HaMpsXKEHME.
BonbTMeTp. JTabopaTopHas paboTa

Bnbnunoteka LIOK

42 0.5
"M3mepeHue 1 perynmpoBaHune https://m.edsoo.ru/ff0a%e14
HanpsxeHns"

43 ConpoTuBneHne NpoBoOAHUKA. bubnnoteka LLOK
YaenbHoe ConpoTMB/IEHME BELLECTBA https://m.edsoo.ru/ff0aa738
JNabopaTopHas paboTta "3aBUCMMOCTb
3/1IEKTPUYECKOro CONpPOTUBIEHUS Bubnunoteka LIOK

44 1
NpoOBOAHMKA OT €ro AJIMHbI, naowaan https://m.edsoo.ru/ff0aa738
nonepeYyHoro ceyeHus 1 Matepmana”
3aBMCUMOCTb CUJIbl TOKa OT

45 HanpshxeHns. 3akoH OMa ans Bubnmoreka LIOK

P ' https://m.edsoo.ru/ff0aa44a
y4yacTka uenu
JTabopaTopHas paboTa
"MccnepoBaHme 3aBUCMMOCTU CUSTbI
46 TOKa Mﬂnou.?ero q: e3 e:VICTO oT 1 bubmoreka LIOK
Ay Pe3 P Pr https://m.edsoo.ru/ff0aa04e
COMNPOTUBIEHUS pe3ncTopa u
Hanps>keHns Ha pesnctope”

47 MocnepoBaTtenbHOE U NapanienbHoe
COeANHEHNsI NPOBOAHUKOB
JTabopaTopHas paboTa "lMpoBepka
npaBuia CNoXeHUs HanpPsHXeHNA Npu bubnnoteka LLOK

48 1
nocneaosaTesibHOM COeiMHEHUU [BYX https://m.edsoo.ru/ff0aaa58
pe3ucrtopos"

49 JTabopaTopHas paboTa "lNposepka 1 bubnmoteka LIOK

npasusia ana CUjbl TOKa Npu

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

napannesibHoM CoeanHEHUN
pe3ucrtopos"

PelwleHune 3aga4d Ha NpyMeHeHne

Bubnmnoteka LIOK

50 3akoHa OMa ang pa3nMyHoro
AN P https://m.edsoo.ru/ff0aaf8a
coeanHeHnst NPOBOAHNKOB
51 PaboTa 1 MOLHOCTb 3/1IEKTPUYECKOrO bubnnoteka LLOK
ToKa. 3akoH [xoynsa-JleHua https://m.edsoo.ru/ff0ab124
NabopaTopHasa paboTa
52 "On EAGHEHMG pa6OTbI M1 MOLLHOCTM Bubnuorexa LIOK
P P | https://m.edsoo.ru/ff0ab3e0
9NEKTPUYECKOro TOKa
SneKTpUyeckue uenm n notpebutenu
53 3NeKT pmquKoM I:-;lHe n B gbl Bubnuoteka LIOK
P P Ty https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMblkaHue
54 MOCTOSIHHbIE MArHUTBI, UX
B3anMMoOJencTeue
55 Ypok-uccnegosanue "U3yyeHune bubnunoteka LLOK
nosien NOCTOSAHHbIX MarHUToB" https://m.edsoo.ru/ff0ac3d0
MarHutHoe none. MarHMTHoe none
56 3eM/IN U ero 3Ha4YeHue Ans XU3HU Ha Bubnuoteka LIOK
https://m.edsoo.ru/ff0acOba
3emne
MoaroToBKa K KOHTPOJIbHOM paboTe
no Teme "InekTpuyeckme 3apsaabl.
57 32 SKEHHbIE Telj)'la n ux P Bubnuoteka LIOK
P o . https://m.edsoo.ru/ff0abd2c
B3anMoaencTsuns. NMoCTosAHHbIN
31eKTPUYECKUA TOK"
KoHTponbHas Ta NO TeM
" OHTPONbHas pabota no Teme bubnmnoteka LIOK
58 DneKkTpuyeckme 3apsabl.

3apsKeHHble Tena U nx

https://m.edsoo.ru/ff0abea8



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

B3amMoaencTema. MNoCcToSHHbIN
anekTpuyeckui Tok" / Bcepoccuiickas
npoBepoyHasl paboTa

59

Pe3epBHbIM yYpok. PaboTa ¢ TekcTamm
no Teme "MOCTOSHHBIV
anekTpuyeckui Tok" / Bcepoccuiickas
npoBepoyHasl paboTa

bubnnoteka LIOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT dpcTega. MarHMTHOE none
3/1EKTPUYECKOro Toka MarHuTHoe
nose KaTyLIKN C TOKOM

Bnbnunoteka LIOK
https://m.edsoo.ru/ff0ac1d2

61

[puMeHeHne 3NeKTPOMarHuToB B
TexHuke. JlabopaTopHas paboTa
"M3yyeHune AeicTBUS MarHUTHOIO
Nnons Ha NPOBOAHMK C TOKOM"

0.5

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

62

dneKkTpoasuraTesib NOCTOSHHOIO
TOKa. Micnonb3oBaHue
aneKkTpoaBuUraTenei’ B TEXHUYECKUX
YCTPOMCTBax M Ha TpaHCMopTe.
JNTabopaTopHas paboTa
"KOHCTpynpoBaHue 1 usydeHue
paboTbl anekTpoasuratens”

bubnnoteka LIOK
https://m.edsoo.ru/ff0ac86c

63

OnbITbl ®apages. 3aKoH
3N1EKTPOMArHUTHON MHAYKLUMMK.
MNpasuno JleHua

64

SnekTporeHepatop. Cnocobbl
NOSyYEHNS NIEKTPUYECKON SHEPT UM,
DNEeKTpOCTaHUMM Ha
BO306HOBNSIEMbIX MCTOYHUKAX
SHeprum



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

MoAroToBKa K KOHTPOJIbHOM paboTe

65 no TeMe "JnekTpuyeckune un 1
MarHUTHbIE aBneHusa"
65 | "o n i 1 BuGmoTexa LIOK
p" https://m.edsoo.ru/ff0acb14
ABNEHUS
67 Pe3epBHbII ypoK. PaboTa C TeKCTaMm 1 bubnunoteka LLOK
no Teme "TennoBble aBneHna" https://m.edsoo.ru/ff0acc5e
68 Pe3epBHbIN ypoK. PaboTa C TekcTaMu 1
no Teme "MarHuTHblEe aBneHusa"
OBLLEEE KOJIMYECTBO YACOB MO NMPOrPAMME 68 14.5



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

9 KJTACC

KonnuecrBo yacoB

INeKTpOHHbIe

N2 Kontpon | MpakTtnue fara uncposblie
Tema ypoka nsyye
n/n Bcero bHblE CKue s ob6pa3zoBaTesbHble
paboTbl paboTbl Pecypcbl

1 MexaHnyeckoe ABUXKEHUE. 1
MaTtepuanbHas Touka

7 Cucrtema otcyeTa. OTHOCUTENBHOCTb 1 bubnnoteka LIOK
MeXaHMUYEeCKOro ABMXEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpSAMONIMHENHOE 1 bubnunoteka LLOK
ABVXEHNE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsSIMOSIMHENHOE

4 AsmxeHue. CpegHsIs U MrHOBEHHas! 1
CKOPOCTb

5 MNpsAMONMHENHOE paBHOYCKOPEHHOE 1 bubnunoteka LLOK
ABMXEHME. YCKOpeHne https://m.edsoo.ru/ff0ad8d4
CkopoCTb NPSIMOSIMHENHOMO

6 PaBHOYCKOPEHHOIO ABMXXEHUS. 1
padmk ckopocTn
JNNabopaTtopHas paboTta "OnpeaeneHune

7 YCKOpEeHUsa Tena npu 1 1 bubnunoteka LLOK
pPaBHOYCKOPEHHOM ABMXKEHWUN MO https://m.edsoo.ru/ff0adb18
HaKJIOHHOM nnockocTn"

8 CeobogHoe nageHune ten. OnbIThl 1
Manunes

9 PaBHOMepHOe ABWXEHUe o 1 bubnnoteka LLOK

OKPY>XHOCTU. [lepuoa n yactoTa

https://m.edsoo.ru/ff0ael76



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

obpalleHus. JIHelHas 1 yrnosas
CKOPOCTM

10 LleHTpocTpeMuTenbHoe yckopeHue
11 MepBbil 3aKOH HblOTOHA. BekTop bubnnoteka LLOK
CUnbl https://m.edsoo.ru/ff0ae612
12 BTopow 3akoH HbloToHa. Bubnnoteka LIOK
PaBHOAeNCTBYtOLWas cMna https://m.edsoo.ru/ff0ae72a
3 TpeTuit 3akoH HbloToHa. bubnunoteka LIOK
Cynepnosuumns cun https://m.edsoo.ru/ff0ae982
14 PelueHune 3agay Ha npuMeHeHue Bubnuoteka LIOK
3aKOHOB HbloTOHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocTu. 3akoH fyka E:Itgg:/}(/);e.ZiIs%S.}:u/fanecaz
16 PewweHne 3agay no teme «Cuna
ynpyroctn»
17 J1TabopatopHas pabota bubnunoteka LLOK
«OnpegeneHne XeCTKOCTU NMPY>XUHbI» https://m.edsoo.ru/ff0aee28
bubnuoteka LLOK
18 Cuna TpeHus https://m.eds%o.ru/fanﬁ38
19 PeweHwne 3aaay no temMe «Cuna Bubnmnoteka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JNNabopatopHas paboTta "OnpeaeneHune bubnnoteka LLOK
KO3 pMUMEHTA TPEHMUS CKONbXEHUS" https://m.edsoo.ru/ff0af8be
n | e
— https://m.edsoo.ru/ff0afb8e
22 Cuna TSKeCTn U 3aKOH BCEMUPHOrO Bnbnunoteka LIOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TAroTeHus. YckopeHue cBoboaHoro
nageHus

https://m.edsoo.ru/ff0af044

Ypok-KoHepeHums "[1BmxeHune Ten

23 BOKPYI rpaBMTaUMOHHOIO LIeHTpa
(ConHeyHas cucteMma). Manaktmkn"
PeweHve 3agay no Teme "Cuna BubnmoTeka LIOK
24 TSKECTU Y 3aKOH BCEMUPHOIO
aroTeHMS" P https://m.edsoo.ru/ff0af5f8
55 [NepBas KoCMMYecKas CKOpPOCTb. bubnunoteka LLOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecKe MaTepuaibHOWM TOUKM.
A6contoTHO TBEpAOE Teno. BubnmoTeka LIOK
26 PaBHOBecue TBEpAOro Tena c
o https://m.edsoo.ru/ff0afe36
3aKpensIiéHHOW OCblO BpaLleHus.
MoMeHT cunbl. LieHTp TshkecTn
PaBHOBeCHE MaTepuasnbHOW TOYKM.
A6contoTHO TBEpAOE Teno.
27 PaBHOBecne TBEpPAOro Tena
3aKpenIEHHOW OCblO BpaLleHuS.
MoMeHT cunbl. LieHTp TaxecTn
58 PelueHune 3agay no temMe "MoOMeHT bubnnoteka LLOK
cunbl. LleHTp Tsxectn" https://m.edsoo.ru/ff0b02b4
MoAroToBKa K KOHTPO/bHON paboTe
Bubnmnoteka LIOK
29 no TeMe "MexaHn4eckoe ABVKeHME.
BsanmozesicTane Ten” A https://m.edsoo.ru/ff0b0408
KoHTponbHas paboTa no teme BubnoTexa LIOK
30 "MexaHnyeckoe aBuKEHME.

B3aumopencrtsume ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynbc Tena. MnynbcC cunbl. 3aKoH

Bubnmnoteka LIOK

31 COXpaReHz MMnyan?' ynpyroe u https://m.edsoo.ru/ff0b07fa
Heynpyroe B3aumMoaencTemne
32 Pelwienuve 3agay no teme "3akoH bubnnoteka LIOK
COXpaHeHust nMnysnbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHdepeHums "PeakTMBHOE
ABVKEHNE B Npupoae u TexHuke"
34 MexaHunyeckasa paboTta 1 MOLHOCTb Bubnmoreka LIOK
P - https://m.edsoo.ru/ff0b0a84
35 PaboTa cunbl TSXECTH, CUnbl bubnunoteka LLOK
YNpyrocTu u Cusbl TPEHNS https://m.edsoo.ru/ffOb0db8
J1TabopatopHas paboTa
36 «OnpegeneHve paboTbl CUMbl TPEHUS
Npv PaBHOMEPHOM ABVXKEHWUM Tena Mo
FOPU30HTaNIbHON MOBEPXHOCTU»
37 CBs3b 3Heprumn n paboTbl.
MNoTeHumanbHas 3Heprus
38 KnHeTndeckas sHeprus. Teopema o bubnnoteka LLOK
KMHETUYECKOW 3HEPrnm https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHus 3Hepruv B
MexaHuKe
40 J1labopaTtopHas paboTa «/3yyeHne bubnunoteka LLOK
3aKOHa COXPaHEHUS SHEPrum» https://m.edsoo.ru/ffOb12fe
41 KonebatenbHoe ABMXXEHNE U ero Bnbnunorteka LIOK
XapaKTEPUCTUKK https://m.edsoo.ru/ff0b1858
47 3aTyxaowme konebaHus. Bnbnunoteka LIOK
BbIHy>xaeHHble KonebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20f0
43 MaTeMaTMyeCcKMin 1 NpPy>XMHHbIN



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

MadaATHUKA

44

YpoK-uccnenoBaHme «3aBUCMMOCTb
nepuoaa KonebaHuii 0T XECTKOCTU
NPY>XWHbI U Macchbl rpy3a»

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0b197a

45

MpeBpalleHne 3Heprum rnpu
MeXaHM4ecKnx konebaHmsx

46

J1TabopatopHas pabota
«OnpeaeneHne 4acToTbl M Nepuoaa
KonebaHu NpY>XMHHOrO MassiTHUKa»

bubnnoteka LIOK
https://m.edsoo.ru/ffOblaec

47

J1TabopaTtopHas pabota «[1poBepka
HEe3aBMCMMOCTU nepunoaa konebaHui
rpy3a, NoABELUEHHOr0 K HUTKU, OT
MacCbl rpy3a»

bubnmnoteka LIOK
https://m.edsoo.ru/ff0b197a

48

MexaHun4eckue BosHbl. CBOMCTBA
MeXaHN4eCKnxX BOJIH. I'Ipop,oanble n
nonepe4Hbl€ BOJIHbI

bubnunoteka LLOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepeHuus "MexaHmyeckmne
BOJIHbI B TBEPAOM Tere.
CelicMmyeckue BOsHbI"

50

3BYyK. PacnpocTpaHeHue 1 OTpaXxeHue
3BYKa

51

Ypok-uccnegosaHue "HabnogeHne
3aBMCMMOCTM BbICOTbI 3BYKa OT
YyacToTbl"

52

POMKOCTb 3BYKa M BbICOTa TOHa.
AKYCTUYECKUIA pPE30HAHC

53

YpoK-KOH(epeHumMs "YNbTpasBykK 1
NHPas3ByK B Npupoae n TexHuke"

brubnnoteka LIOK
https://m.edsoo.ru/ffOb23ca



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

MoaroToBKa K KOHTPOJIbHOM paboTe

Bubnmnoteka LIOK

54 no Teme "3aKoHbl COXpaHeHWs. https://m.edsoo.ru/ffOb25f0
MexaHu4yeckme konebaHus n BomHbI" . '
KoHTponbHas paboTta no teme

55 "3aKoHbl cCOXpaHeHus. MexaHn4eckue
konebaHus n BOMHbI"

56 DNeKTpoMarHMTHoe none. bubnunoteka LLOK
DNEKTPOMarHUTHbIE BOJTHbI https://m.edsoo.ru/ff0b2abe

57 CBOMCTBA 3/1EKTPOMArHUTHbIX BOJSH
Ypok-koHpepeHuus "LLkana

58 3N1EKTPOMArHUTHbIX BOJIH. bubnunoteka LLOK
Mcnonb3oBaHWe 3N1EKTPOMarHUTHbIX https://m.edsoo.ru/ff0b2fe6
BOJIH A/1 COTOBOM CBS3N"

Ypok-uccnegosaHue "M3yyeHne
o bubnnoteka LLOK

59 CBOMCTB 3/1EKTPOMArHUTHbIX BOJTH C _ U
noMoLbio MO6UNbHOro TenedoHa" https://m.edsoo.ru/f0b2cée
PelweHne 3aga4y Ha onpeaeneHune

60 YacTOTbl M ANMHBI 3N1EKTPOMArHUTHOM
BOJIHbI
DneKTpoMarHMTHas npupoga ceeTa. BubnmoTexa LIOK

61 CkopocTb cBeTa. BonHoBblE CBOMCTBA
seTa https://m.edsoo.ru/ff0b31d0
NcTouHunkm ceeTa. MpsmonunHeriHoe

Bbubnuoteka LLOK

62 pacnpocTpaHeHne ceeTa. 3aTMeHUs H
ConHLa 1 JyHi https://m.edsoo.ru/ff0b3658
3aKOoH OTpaXkeHus cBeTa. 3epkana.

Bubnuoteka LLOK

63 PelleHuve 3aga4 Ha NpuMeHeHne U

3aKOHa OTpPaXXeHnda CBETa

https://m.edsoo.ru/ff0b38c4



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

MNpenomMneHune ceeTa. 3aKoH

Bubnnoteka LIOK

64 npenomMneHns ceeTa https://m.edsoo.ru/ff0b3aea
[MonHoe BHYTpeHHee oTpaXkeHue
65 cBeTta. Ncnonb3oBaHmne MNOJSTHOroO Bubnmnoteka LIOK
BHYTPEHHEro OTPaXXeHWs B https://m.edsoo.ru/ff0b3c5c¢c
ONTUYECKMX CBETOBOAAX
JlabopaTtopHas paboTta
"MccnepoBaHme 3aBUCMMOCTU Yria
66 npenoMaeHns CBETOBOIO flyya oT
yrna nageHus Ha rpaHuue "Bo3ayx-
crekno™
Ypok-koHpepeHuns "MUcnonb3oBaHune
67 MOJTHOrO BHYTPEHHErO OTPaXXeHUs:
CBETOBOAbI, ONTUKOBOJIOKOHHAs
CBA3b"
Bnbnunoteka LIOK
n :
68 NH3bl. ONTMYECcKas cuna JINH3bI hitps://m.edsoo.ru/fOb3f2c
69 MocTpoeHne n3obpaxxeHnin B IMH3ax Bubmmorexa LIOK
P P https://m.edsoo.ru/ff0b444a
JTabopatopHas paboTta "OnpeageneHue
70 ok EHOFC[)) aCfTOFlHMFI 7 OII)'ITLIl/I'-IeCKOf/'I bubmmorexa LIOK
Y P . . https://m.edsoo.ru/ff0b4206
Cunbl cobuparoLlen sIMH3bl
71 Ypok-koHpepeHuus "OnTuyeckmne bubnnoteka LLOK
NMH30BbIe npubopb!l” https://m.edsoo.ru/ff0cOa7e
72 ['na3 KakK onTu4yeckasl cucrtema. Bubnunoteka LIOK
3peHne https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepeHuus "JedekTbl

3peHuns. Kak coxpaHuTb 3peHune"



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

PaznoxeHwne 6enoro ceeTta B CNeKTp.
OnbITbl HbtOTOHA. CnoXxeHue

Bubnmnoteka LIOK

7 CneKTpanbHbIX UBeToB. [ncnepcms https://m.edsoo.ru/ff0c0f4c
cBeTa
JNabopatopHas paboTta "OnbITbl NO
75| accnpwamio usera npezeron now Gunvorea LIOK
P 4 pea P https://m.edsoo.ru/ff0c0e2a
nx HabnoaeHUN Yepes LBeToBble
dunbTpbl”
Ypok-npakTnkyM "BoNHOBbIE CBOMCTBA
76 CBeTa: Aucnepcus, nHTepdepeHums n
andpakums”
77 OnbITbl Pe3epdopaa n nnaHeTapHas bubnunoteka LLOK
MoZeNb aToMa https://m.edsoo.ru/ff0c12a8
78 Moctynatel bopa. Moaenb atoMa
bopa
| e o
' ' https://m.edsoo.ru/ff0c144c
CneKkTpbl
80 Ypok-npakTtnkym "HabntogeHue bubnnoteka LLOK
CNEeKTPOB MUCMNyCKaHus" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTbL 1 €€ Buabl bubmmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
82 CTtpoeHune aToMHOro sapa. HykioHHas bubnunoteka LLOK
MoZenb https://m.edsoo.ru/ffO0c18ac
83 PaanoakTuBHbIE NpeBpaLleHus. bubnuoteka LLOK
M3oTonbl https://m.edsoo.ru/ff0clal4
84 PelueHne 3apay no Teme: Brnbnmnoteka LIOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

"PagnoakTMBHbIE npeBpaLleHns”

https://m.edsoo.ru/ff0clb4a

85

MNepwvog nonypacnaga

86

Ypok-KoH(pepeHUns "PagnoakTUBHbIE
N3Ny4eHns B NpMpoae, MeanumHe,
TexHuke"

bubnnoteka LIOK
https://m.edsoo.ru/ff0c2126

87

sloepHble peakunun. 3aKoHbI
COXpaHeHWs 3apsi40BOro M MaccoBOro
yncen

bubnnoteka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus ceBs3n aToMHbIx aaep. CeA3b
MaccCbl U 3HEprum

bubnnoteka LIOK
https://m.edsoo.ru/ff0cld7a

89

PeweHune 3agay no teMe "AaepHole
peakumn"

90

Peakunn cuHTe3a n geneHuns aaep.
NcTouHnku sHeprmum ConHua u 3BE34

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepeHuus "SaepHas
3HepreTuka. [encrems
PaAMOAKTUBHbIX U3/TyYEHUIN Ha XKMBble
opraHu3mb!"

92

MoaroToBka K KOHTPOMbHOM paboTe
no Teme "DneKTpoMarHUTHOe norsne.
DNeKTPOMarHUTHbIE BOJTHbI.
KBaHTOBbIE SABNEHNS"

Bnbnunoteka LIOK
https://m.edsoo.ru/ff0c223e

93

KoHTponbHas paboTa no teme
"SneKkTpoMarHMTHoOe none.
DNEeKTPOMarHUTHbIE BOSHbI.
KBaHTOBblE ABNEHNS"

94

MNMoBTOpeHne, 0606LLEHNE.
JTabopaTopHble paboTbl MO Kypcy

Bubnnoteka LIOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"B3anmopencteme Ten"

MNosTOpeHue, obobLueHme. PeleHne

Bubnmnoteka LIOK

95 pacqe"THblx n Ka‘-IECTBeHHbI)f'3a,CI,al-I no 1 hitps://m.edsoo.ru/f0c2572
TeMe "Tennosble Npouecchl
MNMoBTOpeHne, 0606LeHNne. PeleHne Bu6nnoTexa LIOK
96 pacyeTHbIX M Ka4eCTBEHHbIX 3a4a4 No 1
" on https://m.edsoo.ru/ff0c2a22
Teme "KIM/[ TennosbIX ABUraTenemn
57 | pocsenmmen xaseersemm o | 1 BuGmoreka LOK
P " ':u https://m.edsoo.ru/ff0c2b30
Teme "KI1[ anekTpoycTaHOBOK
98 EZSZOE$ZM:L|Z6O:6ugi:|M§6 KypC 1 1 Bubnmorexa LIOK
" paTep P " yPeY https://m.edsoo.ru/ff0c2c52
CBeToBble SIB/IeHMS
p | TS
y https://m.edsoo.ru/ff0c2d6a
COXpaHEeHUs1 B MEXaHUKE
100 | o o reve vt |1 BuGorea LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHbI
01| o o reve rcoeroame |1 BuBorera LOK
" https://m.edsoo.ru/ff0c3044
SABNEHUs
MNMoBTOpeHune, 0b6obuweHne. PaboTa ¢
102 TekcTaMu no Teme "KBaHToBas U 1
anepHas pusmka"
OBLLUEE KOJIMYECTBO YACOB IO NMPOrPAMME 102 27



https://m.edsoo.ru/ff0c2572
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NPOBEPSAAEMbIE NMPEAMETHbIE PE3YJIbTATbl OCBOEHMS OCHOBHOW
OBPA30BATE/IbHO NPOrPAMMbI OCHOBHOIO OBLLEFO OEPA3OBAHUSA

7 KNNACC

Kon
nposepsi
eMoro
pe3ynbT
ata

MpoBepsieMble NpeaMeTHbIe pe3y/ibTaTbl 0CBOEHUS1 OCHOBHOIM
o6pa3oBaTesibHOM NPOrpaMMbl OCHOBHOIO 06Lero o6pasoBaHus

1.1

MNCroJsib30BaTb U3y4YEHHbIE MOHATUA

1.2

pa3nnyatb ABNEHUA MO OMUCAHUKD UX XapPaKTEPHbIX CBOWMCTB M Ha OCHOBE

OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE (U3NYECKOE SIBNIEHUE

1.3

pacrno3HaBaTb  MpOSIBIEHWE  M3YUYEHHbIX  (PU3MYECKUX  SIBNEHUA B
OKpY>alOLLEM MMPE, B TOM uucne pusnmyeckue sBNeHus B npupoae, npu
5TOM MNEpPeBOAUTb MPAKTUYECKYyl 3adadyy B  Y4yebHylo, BbIAENATb
CyLLeCTBEHHble CBOMCTBA (Npr3HaKM) U3NYECKUX SBNEHUI

1.4

OMMUCbIBaTb M3y4YeHHble CBOWCTBA TeN U U3NYECKUE SIBNEHWS, UCMONb3Ys
buanyeckne BenMUMHbI, NPU ONMCaHUN NPABUIbHO TPAKTOBATh (PU3MYUECKMIA
CMbIC/T UCMOJb3YEMbIX BEIMYMH, UX 0B03HAUYEHUS U eanHULbI (PU3NYECKUX
BEMUYMH, HaxoauTb (opMynbl, CBA3bLIBAIOIWIME AaHHYI  (U3NYECKYIO
BEMUYMHY C APYrMMM  BENMYMHAMW, CTPOUTb FpaduKM  U3yYeHHbIX
3aBUCMMOCTEN (PU3NYECKUX BESTUUMH

1.5

XapaKTepu3oBaTb CBOWCTBA Ten, (UsMYeckne SBNEHUS U MPOLECCHI,
MCMONb3Ysl  M3YYeHHble  3aKOHbl, MNpU 3TOM  [aBaTb  C/IOBECHYHO
(hopMynIMPOBKY 3aKOHa M 3anncbiBaTb Er0 MAaTEMATUUECKOE BblpaXKEHNE

1.6

06bACHATL (hU3MUECKMe ABMIEHMs!, MPOLECCHl U CBOMCTBA TeJl, B TOM YKCIIE U
B KOHTEKCTE CUTyaLWi NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbiSBNSATb
NPUYNHHO-CNEACTBEHHbIE CBSI3U, CTPOUTb 0OBbSCHEHME M3 1 — 2 NOrMYecKux
LAroB C Onopo Ha 1 — 2 M3y4yeHHbIX CBOWMCTBA (DU3NYECKUX SIBNIEHUN,
(u3nYECKNX 3aKOHa UM 3aKOHOMEPHOCTU

1.7

pewaTb pacyéTHble 3adauM B 1 — 2 [eiCTBUSl, WUCNOMb3ys 3aKOHbl U
dopMynbl, CBsA3bIBalOWME (HUMYECKME BEMNYMHBLI: HAa OCHOBE aHanusa
YCNIOBUSI 3aZlayM 3anucbiBaTb KpaTKOe YCNoBME, MOACTaBNATb (msmyeckme
BENMUYMHLI B (hOPMYsbl M MPOBOAWUTbL PacyéTbl, HAXOAWTb CrpaBOYHbIE
AaHHble, HeobXxoaMMble ANS pelleHust 3afad, OUEHMBaTb pPeaIMCTUYHOCTb




NoJSTy4eHHON PU3NYECKON BENNUMHDI

1.8

pacrno3HaBaTb MPO6/EMbl, KOTOpblE MOXHO PEWWUTb MpU  MOMOLLM
bu3nyecknx MeToaoB, B OMMUCAHWMU UCCNEAO0BaHUS BbIAENSATb NPOBEpPsSEMoe
npeanonoxeHne (rMNoTesy), pasnuMyaTb U MHTEPMNPETMPOBATb MOJTyYEHHbIN
pe3ynbTaT, HaxoauTb OWMOKM B Xofe OMblTa, AENaTb BbIBOAbI MO €ro
pe3y/nbTaTtam

1.9

NPOBOAUTL OMbITbI MO HABMIOAEHWNIO (PUBNYECKUX SBNEHUIN MU PUSUYUECKMX
cBoMCTB Ten: (opMynMpoBaTb MpPOBEPSIEMbIE MPEANOSIOXKEHUs, CobMpaTb
YCTQHOBKY W3 MPEANOXEeHHOr0 060pyAoBaHMs, 3anucbiBaTb XOA4 OMbiTa M
hopMynnpoBaTh BbIBOAD

1.10

BbIMOSIHATL  MpsIMble  M3MEPEHUS C  WUCMOMb30BAaHMEM  @HANOMOBbIX U
umdpoBblXx NpnboOpoB, 3anMUCbiBaTb MOKa3aHWs NpUBOpPOB C  YYETOM
3a4aHHOM abCOMOTHON NOrPELLUHOCTU U3MEPEHMUN

1.11

NpOBOAUTL MCCNEeAOBaHME 3aBUCMMOCTM OAHOM (DU3NYECKOW BENUYMHBI OT
APYro C  WCMOSb30BaHWEM  MPSAMbIX  M3MEPEHMIA, Yy4yacTBOBaTb B
NAaHMPOBaHMKN Y4ebHOro UCCNeAoBaHNs, CObMPaTh YCTAHOBKY M BbIMO/HSATL
U3MepeHUsi, cneays NpPeasioKEHHOMY MfaHy, (UKCMPOBaTb pe3yNbTaThl
NOJTYYEHHON 3aBUCMMOCTU (PU3NYECKUX BENUUMH B BUAE NPEASIOXKEHHBIX
Tabnuy 1 rpacdmKoB, AenaTb BbIBOALI MO pe3yfbTaTaM UCCNeaoBaHNs

1.12

NPOBOANTb  KOCBEHHblE  M3MepeHust  (PU3NYECKMX  BEMYMH,  Crieays
NPeaNoXXEHHON WMHCTPYKUMW: MpU  BLIMNOSIHEHUM  M3MEPEHMM  CcobupaTb

OKCNEpUMEHTAsIbHYIO YCTAHOBKY U BbIYUCNATL 3HA4YEHNE MCKOMOMW BENUYMHBI

1.13

cobnogath NpaBuia TeEXHUKM 6e3onacHoCcTM npu paboTte ¢ nabopaTopHbIM
obopyaoBaHueM

1.14

yKasblBaTb MNPUHUMMbLI AEACTBUSI MPUOOPOB M TEXHUYECKMX YCTPOWNCTB,
XapaKTepu30BaTb  MPUHUMMNbI  AEWUCTBUS  U3YUYEHHbIX  NPUOOPOB WU
TEXHUYECKUX YCTPOMCTB C MOMOLLUBID MX OMUCAHWUS, WUCMONb3ys 3HAHUS O
CBOWCTBAX (PU3MYECKUX SBNEHWUA U HeobxoauMble U3NYECKME 3aKOHbI U
3aKOHOMEPHOCTU

1.15

NpVMBOANTb MpUMEpbl (HaxoauTb MHMOPMaUMo 0 NpuMepax) NPaKTUYECKOro
MCNONb30BaHNUA  (U3NYECKUX 3HAHWM B MOBCEAHEBHOW >KU3HW  ANS
obecneyeHuns 6e3onacHoCcTM Npu obpalleHnn ¢ npubopamm U TEXHNUYECKUMI
YCTPOWCTBaMM, COXpaHeHns 340p0Bbst 1 COBNIOAEHNSI HOPM 3KOSIOrMYECKOoro
MOBEAEHUS! B OKPY>KatoLLeln cpeae




1.16

OCYLUECTBNATb OTOOP WCTOYHUKOB WHpopMaumm B cetn WHTepHeT B
COOTBETCTBUM C 3af@aHHbIM MOWCKOBBLIM 3aMPOCOM, Ha OCHOBE MMEIOLLMXCS
3HaHUA W NYTEM  CPaBHEHWUS  Pa3fIMYHbIX  MUCTOYHMKOB  BbIAENATb
MH(pOPMaUMIO, KOTOpasli SBMSIETCS MNPOTMBOPEYMBOA WM MOXET OblTb
He0CTOBEPHOM

1.17

MCNONb30BaTb MPY  BbINOMHEHUN YYEOHbIX 3aAaHWM  Hay4YHOMOMNYNSPHYHO
nuTepaTtypy u3n4eckoro coaepykaHus, CnpaBOYHble MaTepuanbl, pecypchbl
cetTu  WHTepHeT, BnageTb MNpuEMaMM  KOHCMEKTUPOBAHUS  TEKCTa,
npeobpa3oBaHNst MHOOPMaLIMKN N3 OAHOW 3HAKOBOW CUCTEMbI B APYryto

1.18

co3aaBaTb COBCTBEHHbIE KPaTKME MUCbMEHHbIE W YCTHblE COOBGLUEHUS Ha
OCHOBE 2 — 3 WUCTOYHMKOB MHMDOPMaLMK (PU3NYECKOrO COAEPXKAHUS, B TOM
yncne nybnnyHo Aenatb KpaTkne cooblleHust o pe3ynbTaTaxX NpoeKToB UK
y4ebHbIX MCCneaoBaHU, Npyv 3TOM TPAMOTHO MCMOMb30BaTb M3YYEHHbIN
MOHSATUMHBIM  annapaT Kypca ¢U3MKKW, COMPOBOXAATb  BbICTYM/IEHNE
rpe3eHTaumnen

1.19

MpU BbINOMHEHNM Y4Y€EOHbLIX MPOEKTOB M WUCCNeAoBaHWMM pacnpenensiTb
0653aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBNEHHbLIMW 3agadamu,
CneguTb 3a BbLIMOSIHEHMEM MJlaHa [EWCTBWIA, aAeKBaTHO OLEHMBATb
COOCTBEHHbI ~ BKMag B AEATENbHOCTb  FPynnbl,  BbICTpaMBaTb

KOMMYHUKaTUBHOE B3aMMOﬂeﬁCTBMe, YUnTbiBad MHEHUNE OKPYXatoLLnX

8 KJIACC

Kopa
nposep
fieMoro
pe3ynbT
ata

MpoBepsieMbie NpeaMeTHbIe pe3yJibTaTbl 0CBOEHUSA OCHOBHOM
o6pasoBaTesibHOM NPOrpaMMbl OCHOBHOI O o6uiero o6pasoBaHus

1.1

MCNob30BaTb MOHATUA

1.2

pa3nnyartb ABJIEHUA MO OMUCAHUIO UX XapPaKTEPHbIX CBOWCTB M Ha OCHOBe
OnbITOB, AEMOHCTPUPYIOLLMUX AaHHOE CbVIBVIl-IeCKOG gBNEHnE

1.3

pacrnosHaBaTb  MPOSIBIEHME  M3YYEHHbIX  (U3MYECKUX  SBMIEHUA B
OKpY>XaloLWeM MUpe, B TOM uncne dusnyeckme sBNeHus B npupoae, npu
35TOM NepeBOAMTb MPAKTMYECKYD 3agady B  y4debHylo, BblAensTb
CyLLECTBEHHblE CBOMCTBA (MpU3HaKK) U3NYECKMX SIBNIEHUI

1.4

OonncblBaTb U3YyYEHHbLIE CBOWNCTBa Ten u ¢VI3W-I€CKM€ ABNEHUA, WUCMNOJSIb3YA




dbur3nyeckne BeNMUMHBI, NPU OMNMUCaHWUK NPABUSILHO TPAKTOBaTb (MU3MUECKUIA
CMbIC/T WCMONb3YEMbIX BEIMYMH, O0603HAYEHMSI U eauHULbI DU3NYECKUX
BE/IMUMH, HaxoauTb OPMyNbl, CBA3bLIBAIOLWIME [AAHHYIO  (PUBNYECKYIO
BE/IMUMHY C OPYTMMW  BE/IMYMHAMKM, CTPOUTb PadUKM  U3YyYEHHbIX

3aBMCUMOCTEN (PUMYECKNX BENIUUMH

1.5

XapaKTepu3oBaTb CBOMCTBA Tes, M3MYECKME SBMIEHMST M MPOLECCHI,
NCNosb3ysl U3yYeHHbIE 3aKOHbI, NPV 3TOM AaBaTb C/IOBECHYIO (DOPMYIMPOBKY
3aKOHa W 3anuCbiBaTb €r0 MaTEMATUYECKOE BblpaXKeHne

1.6

06bSACHATL (hM3MYEecKMe Mpoueccbl M CBOWCTBA Ten, B TOM 4UWCNE M B
KOHTEKCTE CUTyauui NpPaKTUKO-OPUEHTMPOBAHHOMO XapaKTepa: BbISBNSATb
MPUYMHHO-CNEICTBEHHbIE CBA3M, CTPOUTb OObSICHEHME M3 1 — 2 NOrNYecKux
llaroB C nomMowpio 1 — 2 KM3y4YeHHbIX CBOMCTBA (U3NYECKUX SIBNEHWUMN,

q)VI3VI‘-IeCKVIX 3aKOHa UJIM 3aKOHOMEPHOCTU

1.7

pelaTb pacyéTHble 334a4M B 2 — 3 [EeWUCTBMSA, WCMONb3ys 3akOHbl W
dopMynbl, cBa3biBaOWME GU3NYECKME BESIMYMHBI: HAa OCHOBE aHanusa
YyCNoBMS 3afladM 3anucblBaTb KpaTKOe YC/I0BWE, BbISBNATb HEeOoCTaTOK
[AaHHbIX AN pelleHns 3aaayu, BblbrMpaTb 3aKOHbl U OpMyibl, HEO6X0AMMbIE
ANnsl €€ pelleHus, NpoBOAMTb PacYéTbl M CPaBHMBATb MOJIyYEHHOE 3HAYeHue
bun3nyeckon BeNNUYNHbI C U3BECTHLIMU AaHHbIMM

1.8

pacros3HaBaTb Mpo6neMbl, KOTOpble MOXHO pewuTb Mpu  MNOMOLM
duU3nMYecknx MeToaoB, WCMONb3ys OMUCAHWE WCCNEeAOBaHWs, BblAENATb
NMpoBEPSIEMOE  MPEeAnoOSIOXKEHNE, OUEHMBATb  MPaBWIbHOCTb  MOpsiAKa
NpoBEeAEHUS] UCCNIEA0BAHNS, AenaTb BbIBOAbI

1.9

NPOBOAUTb OMbITbl MO HAGMIOAEHUIO DU3NYECKMX ABNEHUA UK (PUMUECKUX
CBOWCTB Ten: opMynMpoBaTb MPOBEpsSiEMble MPEAnosioXeHusl, cobupaTb
YCTaHOBKY W3 MpeasioXXeHHOro 060pyaoBaHMsi, OMMUCbIBaTb XOA OMbiTa U
(hopMynMpoBaThb BbIBOAbI

1.10

BbINOJIHSATL NPSIMblE U3MEPEHUS C UCMOJIb30BAHNEM aHaNIoroBbiX NpUGopoB K
[AATUYNKOB (DU3NYECKMX BENNYMH, CPaBHMBATb pe3ynbTaTbl M3MEPEHUN C

YYETOM 3aaHHOM abCONOTHOM MOMPELIHOCTU

1.11

NpoBOAMTbL MCCNeA0BaHME 3aBUCUMMOCTM OAHOM (DU3NYECKON BENUYUHBLI OT
APYroW  C  MCMOMIb30BaHMEM  MpsIMbIX  M3MEPEHUIN:  MNAHWPOBaTb
nccnegoBaHWe, CobupaTb YCTAHOBKY W BbIMOSHSATb WM3MEPEHUs, Creays
npeanoXXeHHoMy  MnaHy,  (uKcMpoBaTb  pe3ynbTaTbl  MOMYYEHHOM




3aBUCMMOCTU B BMAe Tabnuuy u rpaCbMKOB, A€NaTb BbIBOAbI MO pPeE3Yy/ibTaTaM
nccnegoBaHuA

1.12

NMPOBOAUTb KOCBEHHbIE M3MEpEHUsI (DU3MYECKUX BESIMYMH: MNIAHUPOBATbL
M3MepeHnsl,  cobupaTb  3KCMEpPUMEHTaNbHYI0  YCTaHOBKY,  Creays
NPeanoXeHHON UHCTPYKLMK, U BbIYMCISATb 3HAYEHNE BENTNUMHDI

1.13

cobnopath npaBuna TEXHUKM 6e30macHOCTU npu paboTe ¢ NabopaTopHbIM
obopyanoBaHneM

1.14

XapaKTepu30BaTb NPUHLMMbI AEACTBUS U3YYEHHbIX NPUOOPOB N TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha WX OMWCaHWUS, WUCMOMb3ys 3HaHMS O CBOWCTBAX

UsnYecknx aBneHN 1 HeobxoamuMble GUNYECKNE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MpPOCTble TEXHUYECKMEe YCTPOMUCTBA W U3MEpPUTENbHblIE
npubopbl MO CXEMaM W CXEMATUYHbIM PUCYHKAM, COCTaBNSITb CXEMb
3NEKTPUYECKUX LIENeN C NocneoBaTeNbHbIM M NapanfienbHbiM COeANHEHNEM
3/IEMEHTOB, pa3Nnyas YCNOBHble 0O03HAYEHUSI SNIEMEHTOB 3MEKTPUYECKNX
Lenen

1.16

NpuMBOAUTL NMpuUMepbl (HaXoAMTb MHGMOPMaLMIO O NpUMepax) NPakTUYeCKoro
NCMONb30BaHNA  (U3NYECKMX 3HAHWMA B MOBCEAHEBHOW XU3HM  ANS
obecneyveHnss 6esonacHoCcTK nNpu obpaleHnun ¢ NpnbopaMm U TEXHUYECKMMM
YyCTPOMCTBaMM, COXpaHEHMS1 340pOBbs M COBNOAEHMS HOPM 3KOSIOMMYECKOro
noBeAeHMs B OKpyXKatoLlen cpeae

1.17

OCYLLeCTBMSATb MOUCK MHGOpMauun @GuU3NMYeCKoro CoaepXXaHusi B CeTH
MHTEPHET, Ha OCHOBE WMEILIMXCS 3HAaHUA U MNYTEM CPaBHEHUS
[AONOSTHUTENbHBIX MCTOYHMKOB BbIAENATb MHGOPMaLMIO, KOTopasl sBnseTcs
NPOTMBOPEYUMBOMN UM MOXKET ObITb HEAOCTOBEPHOMN

1.18

MCNoNb30BaTb MPU BbIMOMHEHUM Y4YEOHbIX 33aHMIN HAy4YHO-MOMYSPHYIO
nuTepaTypy GU3NYECKOrO0 COAEPXKaHMSl, CMpaBOYHbIE MaTepuasnbl, Pecypcbi
ceTm  WHTepHeT; Bnagetb MpuéMamMuM  KOHCMEKTUPOBAHUS  TEKCTa,
npeobpazoBaHnst MHOOPMALIMKN N3 OAHOWN 3HAKOBOW CUCTEMbI B ApYryto

1.19

co3paBaTb COOCTBEHHbIE MUCbMEHHbIE M KpaTKMe YCTHble COooOLeHUs,
obobwas uHboOpMauMlo U3 HECKOSIbKMX  UCTOYHMKOB  (PU3NYECKOro
coaepXaHus, B TOM unucne nybnnyHo NpeactaBnsitb pe3ynbTaTbl MPOEKTHOM
WKW UCCNEeAOoBaTENbCKON AEATENbHOCTM, MPU 3TOM FPaMOTHO MCMOJb30BaTb
M3YYEHHbIN  MOHATUMHBIM  annapaT Kypca U3NKKM,  COMPOBOXAATb

BbICTYM/IEHME Npe3eHTaumen




1.20

npy  BbIMOSIHEHUM Y4YeBHbIX MPOEKTOB W  WUCCNeAOBaHUA  (U3NYECKUX
MpOLECCcoB pacripeaensitb  06s3aHHOCTM B Fpynne B COOTBETCTBUM C
MOCTaB/MEHHbIMX 33flayaMu, CNeauTb 3@ BbIMOSIHEHWEM MfiaHa AENCTBUN U
KOpPpPEeKTUPOBaTb €ro, a[eKBaTHO OLEHMBaTb COOCTBEHHbIN BKMaag B
AESATENBHOCTb TPYNMbl, BbICTPaMBaTb KOMMYHUKATMBHOE B3aMMOAEWCTBUE,

NposiB/IsAs FOTOBHOCTb pa3peLlaTtb KOHMNKTbI

9 KJIACC

Kopn
nposepsi
eMoro
pe3ynbTa

Ta

MpoBepsieMble NnpeagMeTHbIe pe3yJ/ibTaTbl 0OCBOEHUS OCHOBHOM
o6pa3oBaTesibHOM NPOorpaMMbl OCHOBHOIO 06Lero o6pasoBaHus

1.1

MCNnosb30BaTb N3y4YEHHbLIE MOHATUA

1.2

pa3nnyatb ABJIEHUA MO OMUCAHUIO UX XaPaKTEPHbIX CBOWCTB M Ha OCHOBE
OonbITOB, AEMOHCTPUPYIOLLKNX JaHHOE (bVI3VI'~I€CKO€ gBNleHne

1.3

pacrnosHaBaTb  MPOSIBNEHME  U3YYEHHbIX  (PU3NYECKUX  SBMEHUA B
OKpY)KaloLeM MUpPe, B TOM uucne (pusmyeckne sIBNeHUsI B Npupoae, npwu
3TOM nNepeBOAMTb MPAKTUYECKYyl0 3afady B Yy4yebHylo, BblaensTb
CYLLECTBEHHbIE CBOWCTBA (MpU3HaKK) hU3NYECKMX SIBITEHUI

1.4

OMUCbIBaTb M3YUYEHHbIE CBOWCTBA TeN U (DU3MYECKUE SBNEHUS, UCMOMb3YS
du3nyeckme  BENMUMHBI, MPU  ONWCaHWM  MNPaBUSIBHO  TPaKTOBaTb
U3NYECKUA CMbICNT MCMONb3YEMbIX BEMMYMH, O0B03HAYEHUS M eaMHMULbI
dU3NYECKUX BENNUYMH, HaxoauTb GOpPMyNbl, CBA3bIBAIOWME AaHHYIO
du3nyeckylo BENMUYMHY C  APYrUMW  BENNYMHAMKM, CTPOUTb  rpaduku
M3YYEHHBIX 3aBUCUMOCTEN (DUNYECKMX BENMMNYMH

1.5

XapaKTepu3oBaTb CBOWCTBA Tesl, GU3NYECKME SBMEHUS M MPOLIECCHI,
UCNONb3ysl ~ U3YYeHHble  3aKOHbl, MpM 3TOM [JaBaTb  C/JIOBECHYIO
bopMynnpoBKY 3aKOHA W 3annCbiBaTb €r0 MaTEMaTUYECKOE Bblpa)KeEHNE

1.6

06bACHATL hM3NYeCcKMe NpoLECcChl M CBOWCTBA Tes, B TOM 4YuCie U B
KOHTEKCTE CUTYauui NpPaKTUKO-OPUEHTMPOBAHHOIO XapaKkTepa: BbISBNSATb
NMPUYMHHO-CNEACTBEHHbIE CBS3M, CTPOUTbL O6BSICHEHME U3 2 — 3 NIOrMYECKMX
laroB C MOMOLLbI0 2 — 3 M3y4YeHHbIX CBOMCTBA (DU3NYECKMX SIBIEHWN,

d)VI3VI'-I€CKVIX 3aKOHa W 3aKOHOMEPHOCTU

1.7

pellaTb pacyéTHble 3adaun (onuparolmecs Ha cuctemy mM3 2 — 3




YPaBHEHWIA), MCNOMb3ys 3aKOHbl M (hopMynbl, CBSI3blBAOLWME (HU3MUECKME
BE/IMUMHBI: Ha OCHOBE aHanu3a YC/IOBMS 3adayM 3anucbiBaTb KpaTKoe
YCNIOBME, BbISIBNSATb HEAOCTAOWME WM U36bITOYHbIE [AaHHbIE, BbIGMPaTb
3aKOHbl U (popMynbl, HEO6X0AMMbIE ANS PELLEHUS, MPOBOAWUTL PACYETHI U
OLUEHMBATb  PEA/IMCTUYHOCTb  MOJMIYYEHHOrO  3HAYEHUs  (PU3NYECKON

BEJTMYNHDI

1.8

pacno3HaBaTb NPo6/ieEMbl, KOTOPbIE MOXHO PELLUTb NPY NMOMOLUM PUINYECKMX
METOAOB, WCMOMb3ys OMNMCaHME WCCNeAOBaHWs, BbLIAENSTb NPOBEpPSIEMOE
NpeanosioXXeHne, OUEHMBATb  MPaBWIbHOCTb  MOpsiAka  NPOBEAEHMS!
nuccnegoBaHus,  Aenatb  BbiBOAbl,  MHTEPMNPETUPOBaTb  pe3ysibTaThbl

HabnaeHU 1 OnbITOB

1.9

NpOBOAMTL OMbITbl MO HAabNOAEHMIO PUINUECKUX SIBNEHUN U (PUINYECKUX
CBOWCTB TeN: CaMOCTOSITENIbHO COBupaTb YCTAaHOBKY W3 W36bITOYHOMO
Habopa o6opyaoBaHWsl, OMNUCbIBaTb XO4 OMblTa M €ro pe3ynbTarhl,
popMynmpoBaTh BbIBOAbI

1.10

NpoBOAMTbL MPU HEOBXOAMMOCTU CEpPUI0 MPSIMbIX M3MEPEHUW, onpeaenssi
cpegHee 3HayeHue Wu3MepsieMo  BenMuuHbl  (DOKYCHOE pacCTOsiHME
cobupatolen nuH3bl), O0BOCHOBbIBaTb BbLIOOP crnocoba U3MepeHus
(u3mepuTenbHoro npubopa)

1.11

NpoBOAMTb  WMCCNEAOBaHWE  3aBUCMMOCTEN  (DM3NYECKMX  BEIMYMH  C
NCMONb30BaHNEM  MPSIMbIX  U3MEPEHWI:  MNIAHMPOBATb  MCCNEAOBaHUE,
caMoCToATeNbHO  cobupaTb  YCTaHOBKY,  (UKCMPOBATb  pe3ysbTaThbl
MONYYEHHON 3aBUCMMOCTM  (PU3MYECKUX BENNYMH B Buae Tabavum
rpacmKoB, AenaTb BbIBOAbI MO pe3ynbTaTaM UCCeaoBaHus

1.12

NMpOBOAUTb KOCBEHHbIE W3MEPEHUS (U3NYECKMX BEMUMH: MNIaHUMPOBATb
N3MEpPEHNs, COBUpaTb 3KCMEPUMEHTANbHYIO YCTaHOBKY W  BbIMOMHATb
N3MEpeHUs, cneays nNpPeanoXeHHOW WHCTPYKUMKM, BbIYUCNATb 3HAYEHWe
BEMYMHBI U @HA/IM3MPOBATb MOJIyYEHHbIE pe3ynbTaTbl C YYETOM 3a4aHHOM
MOrpeLLIHOCTN 3MEPEHWI

1.13

cobniogaTb nNpaBuna TeXHUKU HesonacHOCTV Npu paboTte ¢ nabopaTopHbIM
obopyaosaHueM

1.14

pasiMyaTb OCHOBHbIE TMPU3HAKNM U3YYEHHbIX (U3NYECKUX  MOAENen:
MaTepuanbHas To4yka, abCoNoTHO TBEPAOE TENO, TOYEYHbIA WCTOYHUK
CBETa, Ny4y, TOHKAs J/IMH3a, MNaHeTapHasi MoAeflb aToMa, HYKJIOHHas




MoZA€EsIb aTOMHOIo a4pa

1.15

XapaKTepM30BaTb  NPUHUMMbI  AENCTBUS  M3Y4YeHHbIX MNpubopoB WU
TEXHUYECKMNX YCTPOMCTB C OMOPOM Ha WX OMWUCAHMUSI, UCMOMb3Ysl 3HAHMUS O
CBOWCTBAX  (M3NYECKMX  SIBNEHWA UM HeobxoauMble  pU3MYECcKue
3aKOHOMEPHOCTU

1.16

NCMONb30BaTb CXEMbl M CXEMATUYHbBIE PUCYHKM WM3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPUTENbHbIX NPUBOPOB N TEXHOMOMMUYECKUX MPOLIECCOB NpU
peWeHMn  y4ebHO-NMPaKTUYECKMX 3adad, OMNTUYECKMe CXeMbl AN
MOCTPOEHMSI N306paXkeHU B MSIOCKOM 3epKasie U cobupatoLleit nHse

1.17

NpuMBOANTL NpuUMepbl (HaXoAMTb MHMOPMaLMIO O NpUMepax) NPaKTUYECKOro
NCNONb30BaHNS  (DU3NYECKMX 3HAHUA B MOBCEAHEBHOM XXWU3HWU ANS
obecneveHnss 6esonacHocTm nNpu  obpaweHnn C  npubopammn U
TEXHUYECKMMWN YCTPOMUCTBAMMN, COXPaHEHUS 300POBbS M COBNOAEHMS HOPM
3K0JIOrMYECKOro NOBEAEHMUS B OKPY>XXatoLLEN cpeae

1.18

OCYLLECTBNATb MOUCK WMHOpMaLMM  (U3NYECKOrO COAEpPXaHUs B CETU
MHTepHeT, caMocTosTeNnbHO (OPMyNMpYs MOWCKOBBIM 3anpoc, HaxoauTb
nyTU onpeaeneHnst AOCTOBEPHOCTU MOMyYEHHOM WMHDOPMALUMKM Ha OCHOBE
UMEIOLLMXCSA 3HAHWUIA U AOMONHUTENbHBIX NCTOYHUKOB

1.19

MCMOMb30BaTh MPU BbIMNOSIHEHUM YYEOHBIX 3aflaHWUIn Hay4HO-MOMYNSPHYIO
nuTepaTypy pU3MYECKoro CoaepkaHus, CpaBoOYHblE MaTepuasbl, pecypchbl
ceTM WHTepHEeT, BNageTb NPUEMAMM  KOHCMEKTUPOBAHMSI  TEKCTa,
npeobpa3oBaHNs MHMOPMaLIMK U3 OAHOMN 3HAKOBOW CUCTEMBI B APYryto

1.20

CO3AaBaTb COBCTBEHHbIE MUCbMEHHBIE W YCTHblE COOBLUEHMS Ha OCHOBE
MHOPMALUMM U3  HECKOSIbKMX MWCTOUYHMKOB (DU3MYECKOr0 COAEpIKaHUs,
ny6/IMYHO NPeACTaBNsATb pe3ynbTaTbl NMPOEKTHON MM UCCNeAoBaTEebCKO
AESATENBHOCTU, NPU 3TOM MPAMOTHO MCMONb30BaTb U3YYEHHbIN MOHSATUNHDIN
annapaT M3y4yaemoro pasgena (u3MKM M COMpOBOXAATb BbICTYM/IEHUE
npeseHTaumen c y4ETOM 0COBEHHOCTEN ayaANTOPUM CBEPCTHMKOB

1.21

Mpu BbINOTHEHUM YYEBHbIX MNPOEKTOB W UCCNEAOBaHUA  (U3MUECKmX
MPOLIECCOB  pacnpeaensite 06s3aHHOCTM B TIpynrne B COOTBETCTBUM C
MOCTaBMEHHbIMU 33/1a4aMW, CNEAUTb 33 BbIMNOSIHEHWEM MJlaHA AEUCTBUA U
KOPPEKTUPOBATb €ro, 3/IEKBAaTHO OLIEHMBaTb COOCTBEHHbIM BKMag B
JEATENbHOCTb IPYNbl, BbICTPaNBaTb KOMMYHUKATMBHOE B3aMMOJENCTBUE,

NpOosIB/IsAS FOTOBHOCTb pa3peLlaTtb KOHMNKTbI




MPOBEPSEMbIE 3JIEMEHTbI COAEP)XXAHUA

7 KNNACC

Kop
pa3a
ena

Kop

1IEMEHTa

MpoBepsieMble 3/IeMEHTbl CoAep)KaHuUs

®U3NKA U EE POJIb B MO3HAHMM OKPY>KAIOLLEEFO MUPA

1.1

®Ousmka — Hayka O npupode. SBNEeHMS NpUpOabl.
dusnUeckMe  SBMEHUA:  MEXaHW4eckue,  TEMoBble,

SIEKTPpUYECKNE, MarHUTHbl€, CBETOBbIE, 3BYKOBbIE

1.2

dusnyeckne - BESIMYUHDI. N3mepeHve  pusmyeckmx
BESINYMH. dusnyeckme npuoéopbl. NorpeLlHocTb
n3mMepeHui. MexxayHapoaHas cucTemMa eauHuL

1.3

EcTtecTBEHHOHay4HbI METOA MO3HaHWUA: HabnoaeHue,
MOCTQHOBKA HAay4yHOro BOMPOCA, BbIABMXEHME TUMOTES,
3KCMEPUMEHT MO TMpOBepKe runoTtes, O0b6bsCHEHUE
HabnaaeMoro SBNeHns

1.4

OnwucaHve CbM3MLIeCKMX SIBNIEHUI C NMOMOLLbIO MoAenew

1.5

MpakTnyeckne paboThbl:

M3mepeHne paccTosiHWM.

N3mepeHne 06bEMa XNAKOCTU 1 TBEPAOro Tena.
OnpegeneHne pa3MepoB Masnbix Ten.

N3mepeHve TemnepaTypbl MpW MOMOLUM >KUAKOCTHOMO
TepMOMeTpa U AaTyumnka TemnepaTypsl

MEPBOHAYAJIbHBIE CBEAEHWA O CTPOEHWW BELLECTBA

2.1

CTpoeHMe BELLECTBA: aTOMbl M MOJIEKYSbI, UX pa3Mepbl.
OnbITbl, IOKa3blBaloLLIME AUCKPETHOE CTPOEHME BELLECTBA

2.2

[B>keHne YacTul BellecTBa. CBsi3b CKOPOCTU ABUXKEHUS
YyacTL C TeMmrnepaTypol. BpoyHOBCKOE  ABMXXKEHUE,

mddysms

2.3

B3aVIMO,EI,el7ICTBVIe 4acTuL BELLECTBA: NPUTAXKEHNE U
OTTa/lKuBaHue

2.4

ArperaTHble COCTOSIHMSI BellecTBa: CTpPOeHue rasos,
Xuakocten . TBEPAbIX  (KPUCTan/IMYeCcKux)  Ten.

B3anMocBa3b Mexay CBOVCTBAMMU BELECTB B pPa3HbIX




arperatHblX COCTOAHUAX WU KUX aTOMHO-MONEKYNAPHbLIM

CTPOEHMEM
2.5 OcobeHHOCTH arperaTHbIX COCTOSIHWMI BOAI

MNpakTnyeckne paboTbi:

OueHka AmamMeTpa atoMa  MeToaoM  psigoB  (C
26 ncnonb3oBaHneM dhoTtorpadui).

OnbITbl NO HABNOAEHMIO TENNOBOMO pacClUnpeEHNA ra3os.
OnbITbl NO 06Ha|Z)Y)KeHMIO [AEVCTBUSA CUN MOJIEKYJTIAPHOIO
NPUTA>KEHUA

[BWXEHWE W B3AUMOAENCTBUE TE

1 MexaHn4yeckoe ABUKEHME. PaBHOMepHOe n
> HepaBHOMEpPHOE ABMXEHME
Ckopoctb. CpefHsis  CKOpPOCTb  MpU  HEPABHOMEPHOM
32 ABWXKEHUU. PAcYET NyTn U BpEMEHWN ABUXEHUS
ABneHne nHepuun. 3aKoH MHepuMKn. BanmogencTemne Ten
3.3 KaK MpuUYMHa U3MEHEHUSA CKOPOCTU ABWXeHUa Ten. Macca
KaK Mepa MHEepPTHOCTM Tena
MnotHocTb BewectBa. CBA3b MIOTHOCTM C KOMMYECTBOM
34 Mofiekysn B eanHuLe ob6bEMa BellecTsa
3.5 Cuna KakK XapaKTepUCTMKa B3aUMOAEUCTBUS TN
36 Cvna ynpyroctm v 3akoH [yka. W3MmepeHue cunbl C
' MOMOLLBIO AVHAMOMETpa
slBneHne TAroteHMs u cuna TsHkecTn. Cuna TSXeCcTU Ha
37 Opyrux nnaHetax. Bec Tena. HeBecoMocTb
18 Cvna TpeHus. TpeHWe CKOMIbXEHUS W TPeHWe MOoKOos.
' TpeHue B NpUpoae 1 TEXHUKe
CnoxeHne Cwun, HanpaBfeHHbIX MO OAHOM  MPSIMOW.
39 PaBHOZe/iCTBYlOLas cun
MNpakTnyeckne paboThbl:
OnpepeneHve  CKOpPOCTM  PABHOMEPHOrO  ABVKEHUS
3.10 (wapvka B XXMAOKOCTW,  MOAENUN  3NeKTPUYecKoro

aBToMobuMnss M Tak paanee). OnpeaeneHne cpeaHewn

CKOPOCTU CKOMbXEHMS1 BpycKa MK Wapurka no HaKOHHOW




nnockoctu. OnpeneneHve NAOTHOCTM TBEPAOro Tena.
OnbITbl, [AEMOHCTPUPYIOLLNE 3aBUCMMOCTb PacTsHKeHUs
(necdopmMaumn) Npy>XmHbl OT NPUNOXKEHHOM CUMbl. ONbIThI,
AEMOHCTpUpYoLLME 3aBMCMMOCTb CcUnbl TpeHust
CKOJIbXXEHMS oT Beca Tena " XapakTtepa
COMPUKACAOLLMXCS NMOBEPXHOCTEN

dusnyeckne SIBNEHUS B NpUpoae: NpUMEPbl ABUXEHUS C

3.11 Pa3NNYHBIMM CKOPOCTSIMU B XXMBOW M HEXMBOW MPUPOAE,
AENCTBME CUITbl TPEHMSI B MPUPOAE M TEXHUKE
3.12 TexHMYecKne yCTponcTBa: AMHAMOMETP, NOALLNMHUKM

OABJEHVE TBEPAbIX TE/, XXWAKOCTEW 1 FA30B

HaBneHve TBEpaoro Tena. Cnocobbl YyMeHbLUEHUS W

1 yBeNMYeHns AaBfeHns
5 [laBneHue rasa. 3aBUCMMOCTb AAB/EHUSI ra3a OT 06bEMa,

* TeMmnepaTypbl

MNepenava pasneHns TBEPAbIMU TenaMu, XUAKOCTAMU W
&3 rasamu. 3aKkoH [Mackans. [THeBMaTMyYeCcKne MalluHbl

3aBUCMMOCTb  [ABMIEHUS  XWAKOCTU  OT  TNYyOuHbI.
4.4 MmapocTaTnyecknii napagokc. Coobularolmecs cocyasbl.

'MapaBnnyeckne MexaHn3Mmbl

ATtmocdepa 3emnn n atmocdepHoe aasneHue. MNpuymHb

CyLleCTBOBaHNS BO3AYyLWHOM 060n04kn  3emnn. OnbIT
> Toppuyennu. 3aBUCMMOCTb aTMOC(EpHOro AaBfieHns OT

BbICOTbI HaJ YPOBHEM MOpS

N3mepeHne aTMocdepHoro paeneHuns. [pubopbl  ans
46 n3MepeHnst aTMoCcepHOro AaBneHus

[leicTBME XMAKOCTM U rasa Ha Morpy>XEHHoe B HUX Teslo.
+7 BbiTankuearowas (apxuMenosa) cunia. 3akoH ApxvuMeaa
4.8 lNnaBaHue Ten. Bo3gyxonnaeaHve

MNpakTnyeckne paboThbl:

WNccnepoBaHve 3aBMCMMOCTM Beca Tena B BoAe OT 06béMa
4.9 MOrpy>XEHHOM B >XMAKOCTb 4acTu Tena. OnpeaeneHue

BbITA/IKMBAKOLEA  CWMbl, [EACTBYIOWIEM HA  TEno,
MOrpy>X€HHOE B XXWAKOCTb. [lpoBepka HE3aBUMCMMOCTU




BbITa/IKMUBAIOLLEA CUNbl, [OEUCTBYIOLWEA Ha Teno B
XXNAKOCTN, OT Maccbl Tena. OnbiThbl, AEMOHCTPUpPYHOLLME
3aBMCMMOCTb BbITANIKMBAIOLWEN CWUMbl, AEWCTBYIOLLEN Ha
TENO B XMAKOCTU, OT 06BbEMA NOrpy>XEHHON B XXMAKOCTb
4acTu Tena U OT MIIOTHOCTU XMUAKOCTU. KOHCTpynpoBaHue
apeoMeTpa MM KOHCTPYMPOBAHUE NTIOAKN U OMNpeaeneHme
€€ rpy30noAbLEMHOCTH

dusmyeckune SIBNEeHns] B npupoge: BNSIHUE
4.10 aTMOCEPHOro AaBNEHMSI HA XXMBOW OpraHu3M, nyaBaHue

pbI6

TexHnyeckne yCTPOMCTBA: coobLiarolmecs  cocyabl,
411 YCTPOWCTBO  BOAOMPOBOAA, TIMAPAaBAMYECKUA  MpEecC,

MaHoMeTp, 6apoMeTp, BbICOTOMEp, MOPLLUHEBON HACOC,
apeoMeTp

PABOTA, MOLL

HOCTb, SHEPI'MA

5.1 MexaHuyeckasi paboTa
5.2 MexaHun4yeckas MOLLHOCTb
MpocTble  MexaHu3Mbl:  pbldar, 650K,  HakKIOHHas
>3 NAOCKOCTb. [1paBnio paBHOBECUS pblyara
54 MNpuMeHeHWe npaBuia paBHOBECUS pblyara K 610Ky
«30/10TO€ NMpaBuIO» MexaHnkn. KoachdurumeHT nonesHoro
5.5 AENCTBUS MEXAHU3MOB. [MpoCTble MexaHu3Mbl B ObITYy U
TEXHUKE
5.6 MoTeHuManbHasa 3Heprum Tena, NOAHSATOro Haa 3eMnén
5.7 KnHeTnyeckas aHeprus
MNMonHas MexaHu4yeckas 3Heprus. 3aKOH W3MEHEHUsS WU
> COXpaHEHWs1 MeEXaHNYECKON 3HEPrun
MNpakTnyeckne paboTbl:
OnpegeneHve paboTbl CWMbl TPEHWUS NMPU PaBHOMEPHOM
ABMXXEHUM Tena MO T[OPU3OHTaNbHOM  MOBEPXHOCTU.
>9 MccnepoBaHve ycnoBuin paBHOBECUS pblvara. MamepeHue
KMN[  HakNOHHOM  MNNOCKOCTU.  M3yyeHme  3aKOHa
COXPaHEHMUS1 MEXaHNYECKON 3HEprm
5.10 dusnyeckne dBneHNs B Mpupode: pbldarm B Tene




YENOoBEKa

TexHM4yeckne  YCTPOMCTBA:  pbluar, MOABWMXKHBLIA U

5.11 HEMNOABWKHbIN 6/10KM, HAKIOHHAs M/I0CKOCTb, MPOCTblE
MeXaHU3Mbl B 6bITy
8 KJIACC
Ko
pa:plle Kon NMpoBepsieMbie 3/1IeMeHTbl coaepXaHua
na 3N1eMeHTa
TEMNOBbIE ABJIEHUSA
OCHOBHblE  MOSIOXXEHUSI  MONEKY/ISIPHO-KMHETUYECKON
6 Teopuu CTPOeHUS BelecTBa. Macca u pasmepbl MOSeKyIl.
1 OnbITbl,  NOATBEPXAAKOLIME  OCHOBHbIE  MOJIOXKEHUS
MONEKYNSAPHOKNHETUYECKON TEOPUM
Mopaenu TBEPAOro, XXMAKOro M ra3006pa3HOro COCTOSIHWN
o2 BelecTsa. Kpucrtannmyeckue n amopdHble Tena
Ob6bsICHEHNE CBOWCTB ra3oB, XXMAKOCTEN U TBEPABIX Ten
6.3 Ha OCHOBE MOJIOXXEHUA  MONEKYNSAPHOKMHETUYECKON
Teopum
6.4 CMaumnBaHue 1 KanuninspHbole sBfeHns
6 6.5 TennoBoe paclumMpeHne n oxaTtue
66 Temnepatypa. CeBsi3b TemnepaTypbl CO CKOPOCTbIO
' TensI0BOro ABMXEHUS YacTumL
BHyTpeHHsis aHeprus. Cnocobbl 3MEHEHUSI BHYTPEHHEN
o7 3Hepruu: Tensnonepeaaya n coseplieHne paboTsl
Buabl Tennonepedayn: TensonpoBOAHOCTb, KOHBEKUMS,
o8 n3ny4yeHune
Konunyectso TensoThl. YpenbHas TenI0EMKOCTb
09 BeLLecTBa
TennoobMeH K TennoBoe paBHOBecHMe. YpaBHeHue
o-10 TennoBoro 6anaHca
6.11 lNnaBneHve u oTBepAeBaHWE KPUCTANNIMYECKUX BELLECTB.




YaenbHasa TennoTa nnaBfeHns

6.12

Mapoobpa3oBaHue W KOHAEHcauus. NcnapeHue.
KuneHne. YpenbHasa  Tennota  napoobpa3oBaHus.
3aBUCUMOCTb TeMnepaTypbl KUMNEHUs OT aTMOChepHOro

OaBJiEHNA

6.13

Bna)kHOCTb BO3ayxa

6.14

DHeprusg Tonamea. YaenoHasa TensioTa CropaHus

6.15

MpuHUMNbI  paboTbl  TennoBbix  Auratenen KA
TennoBoro Asuratens. TennoBble ABUraTenM M 3awuTa

OKpY>KatoLLen cpeabl

6.16

3aKOH COXpaHeHWsi U NPeBpPALLEHUSI SHEPTUK B TEMIOBbIX

rnpoLeccax

6.17

MNpakTnyeckne paboTbl:

OnbiTbl NO OBHAPY>XEHWIO AENCTBUS CUST MONEKYNSIPHOIO
NPUTSDKEHWS.

OnbITbl NO BbipaLLMBAHUIO KPUCTaNI0B NOBAPEHHOW COMM
nnu caxapa.

OnbITbl MO HAbNOAEHWMIO TEMIOBOrO paclUMpPeHMs rasos,
XNIAKOCTEN U TBEPABIX TeN.

OnpepeneHve gaBneHus Bo3ayxa B 6annoHe wnpuua.
OnbiTbl, AEMOHCTPUPYIOLLME  3aBUCMMOCTb  [aBJIEHMS
BO34yXa OT ero 0b6bémMa 1 HarpeBaHUsl NN OXNaXKAEHMS.
MpoBepka ruUMNoTe3bl JIMHEMHON 3aBUCMMOCTU  ASINHbI
cTtonbuka >XWAKOCTM B TEPMOMETPUYECKOW Tpybke oOT
TemnepaTypbl.

HabniogeHne n3MeHeHWst BHYTPEHHEW 3Heprum Tena B
pe3ynbTaTe Tensonepeaayn u paboTbl BHELHNX CUJl.
NccneposaHve siBneHns TenoobMeHa npu cMelumMBaHum
XOSI0AHON M ropsiyen Bozbl.

Onpepnenenve KoMYeCcTsa TENIOTbI, MOSYYEHHOrO BOAOW
npu  TensioobMeHe C  HarpeTbiM  MeTa/IM4EeCKUM

UMNnMHAPOM.




OnpeaeneHVle yp,eanoﬁ TenI0EMKOCTM BeLLecTBa.
WccnepoBaHme npouecca ucnapeHums.
OnpepeneHwne OTHOCUTENIbHOM BNa)KHOCTM BO3A4yXa.

OnpeneneHue yaenbHoN TeNNOTbI NIaBNeHNs Nbaa.

6.18

dusnyeckme SBNEHUS B MpUpoAe: MOBEPXHOCTHOE
HaTSHKEHWE W  KanuANsipHble SIBNEHWUS B NpuUpoae,
KpucTannbl B npupoae, uanydeHne CosHua, 3aMep3aHue
BOAOEMOB, Mopckue 6pu3bl; 06pa3oBaHMe pochl, TYMaHa,

WHEes, CHera.

6.19

TexHuyeckne  yCTPOWCTBA:  Kanwinsipbl,  NpuUMepsbl
MCNONb30BaHNUA KPUCTANNOB, XWAKOCTHbIA TEPMOMETP,
AATYMK  TeMmrepaTypbl, TEpMOC, CUCTEMA OTOMJIEHUS
AOMOB, TUIPOMETPbI, MCUXPOMETP, MapoBas TypbuHa,

ABUraTteslb BHyTPEHHENO CropaHus.

SJTIEKTPUYHECKUE N MATHUTHbLIE ABJTIEHUA

7.1 onekTpusauus Ten. [1ga poaa 3neKTpuyeckux 3apsaos
B3anmopencTBne  3apsbkeHHbIX Ten. 3akoH  KynoHa

7.2 (3aBMCMMOCTb CUJIbl B3aMMOAENCTBUSA 3apSXKEHHBIX TEN OT
BE/IMYNHBI 3apSA0B U PACCTOSHWUA MeXay TeslaMn)
onekTpuyeckoe rnose. Hanps»KéHHOCTb 3MEeKTPUYECKOrO

7.3 nons. [MpuHUMN Cynepno3vumu 3NeKTPUYECKUX nonew
(Ha Ka4eCTBEHHOM YpPOBHE)
Hocutenn anekTpuyeckMx 3apsigoB.  DneMeHTapHbIN

7.4 anekTpudeckui 3apsig. CtpoeHve atoma. [poBOAHMKM U
AV3NEKTPUKN

7.5 3aKOH COXpaHEHWS 3M1eKTPUYECKOro 3apaaa
DNeKTpUYECKUii TOK. Ycnosus CyLLeCTBOBaHUS

70 3NEKTPUYECKOro Toka. MICTOYHMKM NOCTOSAHHOIO TOKa
[encreums 3N1EeKTPUYECKOro TOKa (Tennosoe,

7.7 XMMUYECKOE,  MarHUTHOE). JNeKTpUYeckKuih TOK B
XUOKOCTSAX W rasax

7.8 JnekTpuyeckas uenb. Cuna  ToKa.  DnekTpudeckoe




Hanps>keHne

ConpoTuBneHne NpoBoAHMKA. YAenbHOe COnpOTUBIIEHNE

7.9
BeLLecTBa
7.10 3akoH OMa ans yyactka uenm
MNocnepoBatenbHoe M MapannenbHoe  coeAnHeHue
71 NpOBOAHMKOB
PaboTa ¥ MOLWHOCTb 3NEKTPUYECKOr0 TOKa. 3aKOH
712 [bxoynsa — JleHua
dNeKTpUYeckne LUenu u noTpebuTenn 3neKTpUYecKon
713 3Heprum B 6bITy. KOpoTKOe 3aMblkaHne
{ MocTosiHHbIE MarHuTbl. B3aMmopencTBuMe  MOCTOSIHHBIX
714 MarHuMToB
MarHutHoe none. MarHuTtHOe Tnone 3emMnm U ero
7 3Ha4yeHne 4N XU3HU Ha 3eMne
6 OnbIT DpcTepa. MarHUTHOE Mosie 31eKTPUYECKoro Toka.
71 lNpuMeHeHne 31eKTPOMarHNMTOB B TEXHUKE
[le/cTBMe MarHMTHOrO MOMSt Ha MPOBOAHUK C TOKOM.
217 DnekTpoABuraTenb MOCTOSAHHONO ToKa. Mcnonb3oBaHue
' aneKkTpoaBuraTenen B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHcropTe
OnbITbl ®apages. SlBneHuve 3N1EKTPOMArH1THOM
718 nHaykuuu. MNMpasmno JleHua
dnekTporeHepaTop. Cnocobbl NOyYEHUSI NEKTPUYECKON
7.19 SHeprun.  DneKTpoCTaHumu Ha  BO30OHOB/SIEMbIX
NCTOYHMKAX 3HEPrmK
MNpakTnyeckne paboTbl:
OnbiTbl N0 HAabMOAEHUIO 3NEKTPU3aUMM Ten UHAYKUMEN
N MpU COMPUKOCHOBEHNN.
7.20

WccnepoBaHne  aencTeust SJIEKTPUYECKOIro nonsd Ha
NPOBOAHUKN U OUSNEKTPUKA.

Cbopka MW npoBepka paboTbl 3NEKTPUYECKOM LIEMM




NMOCTOSAHHOIO TOKa.
N3MepeHne n perynvpoBaHWe Cuibl TOKa.

3mMepeHune n perynnpoBaHue Hanps>XeHus.
NccneposaHve 3aBMCMMOCTM CUMbl TOKA, MAYLLEro yepes
pe3ncTop, OT COMPOTUB/IEHNS PE3UCTOPA WU Harps>XeHUs
Ha pe3ncTope.

OnbiThI, [AEMOHCTpUpYIoLLME 3aBUCMMOCTb
3/IEKTPUYECKOr0 COMPOTUBIIEHNSA TMPOBOAHMKA OT €ero
[AUIMHbI, NI0WAAM NOMNepeyHoro cevyeHns 1 MaTepuana.
MpoBepka nNpaBWna C/OXEHUS  HAMPSHKEHWM  Npu
nocnefoBaTeNlbHOM  COeaAMHEHUW  OBYX  Pe3nCTOpOB.
MNpoBepka npasuna gns CWibl TOKa Npu napanniesbHoOM
coeaMHeHnn  pesuctopoB.  OnpegeneHve  paboTol
3NEKTPUYECKOr0  TOKa, MAyWero 4epes pesncTop.
OnpepeneHve  MOLWHOCTM  3NEKTPUYECKOro  TOKa,
BblAENSIEMOV Ha pe3ucTope. MccneaoBaHue 3aBUCUMMOCTY
CW/bl TOKA, MAyLwero 4yepes NaMroyky, OT HanpsKeHus
Ha Hel. Onpeaenexve KM/ HarpesaTens. ViccnegosaHue
MarHWTHOrO B3aMMOAENCTBUS MOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHMTHOro rnons MOCTOSHHLIX MArHWTOB Mpu
nx obbeaMHeHUn W pasgeneHun.  UccneposaHue
AENCTBUS NEKTPUYECKOr0 TOKA Ha MarHWUTHYIO CTPENKy.
OnbITbl,  AEMOHCTpUpYIOLWME  3aBUCMMOCTb  CWJIbI
B3aMMOAENCTBMS KaTYLKM C TOKOM WU MarHuTa OT CWfbl
TOKA W HarnpaeneHuss ToKa B KaTywke. W3y4yeHue

AEWCTBUS MAarHUTHOrO MONS Ha NPOBOAHNK C TOKOM.

KoHCTpyupoBaHue n n3yyeHue paboThbl
3N1eKTpoABuUraTens. N3mepeHne KN
3NEeKTPOABUraTENbHON YCTaHOBKM. OnbITbl no

nccneaoBaHnio ABeHUA 3ﬂeKTp0MaFHMTHOl7’I MHAOYKLUANWN.
nccneaoBsaHne WU3MEHEHUI 3HAYeHUs U HanpaBeHUA

MHAOYKUMOHHOIO TOKa

7.21

dusnyeckme SBNEeHUs B npupoae. 3aneKTpuyeckue




sIBNeHMs B aTMocdepe,  INEKTPUYECTBO  XKMBbIX
OpraHvW3MoB, MarHUTHoe none 3emnu, Apeid MNonCcoB,
pO/lb MarHWTHOMO MOJISI A1 XKU3HM Ha 3emne, nonsipHoe

cngaHue

TexHMYeckne YCTPOWMCTBA: 3MEKTPOCKOM, aMnepMeTp,
BO/IbTMETP, PEOCTAT, CYETUMK SNEKTPUYECKON SHEPrUM,

SJIEKTPOOCBETUTEIbHbIE HpVI60pr, HarpesaTe/ibHbIE

.22 3nekTponpubopsl (NnpuMepsl), aNeKTpuyeckune
npeaoxXxpaHuTenyn,  3NeKTPOMarHuT,  3feKTpoasuraTenb
NOCTOSAHHOIO TOKA, reHepaTop MNOCTOSAHHOIO TOKa
9 KJ1ACC
Koa
Kopa anemeHTa lpoBepsieMble 3n1eMeHTbl coepXXaHus
pa3gena
MEXAHUYECKWE SABJTIEHUS

MexaHu4yeckoe  ABMXeHuWe.  MartepuanbHad  TOYKa.

8.1 CucTeMa OTCUéTa

8.2 OTHOCUTENTbHOCTb MEXaHMYECKOr0 ABVKEHNS

8.3 PaBHOMepHOE MPSIMONIMHENHOE ABUXXEHME
HepaBHOMepHOe npsiMonMHenHoe aABwxeHue. CpeaHss w

8.4 MrHOBEHHas CKOpOCTb Tefla Mpu  HepaBHOMEPHOM
[BVKEHUU
YckopeHue. PaBHOYyCKOpeHHoe NPSAMOSIMHENHOE

8 8> [BXeHMe

8.6 CeobogHoe nageHue. OnbiThl Manunes
PaBHOMepHOe [ABWKeHuMe Mo OKpyXHocTW. [lepuog u

8.7 yactoTa obpalleHusi. JIMHeNMHass M yrnoBas CKOPOCTM.
LleHTpocTpeMuTenbHOe yCKopeHue

8.8 MepBbi 3aKOH HbloTOHA

8.9 BTopoit 3akoH HbloTOHa

8.10 TpeTunit 3akoH HbloTOHa

8.11 MpuHUMN cynepno3numm cun

8.12 Cuna ynpyroctn. 3akoH lNyka




Cuna TPEHUA: CUNTa TPEHUA CKOJIbXXEHUA, CWUJla TPEHUA

813 MOKOS, Apyrue BUabl TPEHUs
Cvna THKeCTM WM 3aKOH  BCEMUPHOIO  TArOTEHMS.
8.14 YckopeHue cBO60AHOrO naaeHus
8 AswxkeHune nnaHet Bokpyr ConHua. NepBas KocMMyeckas
15 CKOpOCTb. HeBECOMOCTb M neperpysku
PaBHOBecMe MaTepuanbHOW TO4YKM. ABCONIOTHO TBEpPAOE
8.16 Teno
8.17 PaBHOBecMe TBEpPAOro Tefa C 3aKPEnnEHHOM  OCbto
' BpaleHus. MoMeHT cunbl. LieHTp TshxecTn
8.18 NUmnynbc Tena. NIameHeHne umnynbca. MMnynsc cuinbl
8.19 3aKOH COXpaHeHUs UMNybca
8.20 PeakTnBHOe aBWXeHWe
8.21 MexaHn4yeckast paboTta U MOLLHOCTb
PaboTta cun TshkecTn, ynpyroctu, TpeHus. Ces3b aHeprum
8.22 W paboTl
5 MNoTeHuManbHas  3Heprus  Tena, MOAHATOrO  Hag
823 NOBEPXHOCTbIO 3eM/un
8.24 MoTeHUManbHas 3Heprus CKaTon NpPy>XuHsbI
KnHeTnyeckass 3Heprusi. TeopeMa O KMHETUMYECKOM
82> SHeprm
8.26 3aKOH COXpaHEHMSI MEXAHNYECKOW SHEpPrumn
MNpakTnyeckne paboTbl:
OnpegeneHne cpegHen CKOPOCTU CKOJSIbXXEHWUS 6pycka
WM  OBWXKEHUS| LIApuKa MO HAKIOHHOW MJIOCKOCTM.
OnpepgeneHve yCcKOpeHUs Tena Mnpu paBHOYCKOPEHHOM
ABWXEHMM MO HAKIOHHOWM MIOCKOCTMW.
8.27 NccneposaHve 3aBMCMMOCTM MYTU  OT  BPEMEHU TMpU

PaBHOYCKOPEHHOM ABWXEHMM 63 HayasibHOM CKOPOCTM.
MpoBepka ruMMoTe3bl: €CAM  NpU  PaBHOYCKOPEHHOM
ABMXXEHMM 6€3 HayanbHOM CKOPOCTU MYTM OTHOCATCS Kak
P HEYETHBIX YMCEN, TO COOTBETCTBYIOLIME MPOMEXYTKM
BPEMEHW OAMHAKOBbI.




NccnepoBaHve 3aBUCMMOCTU CUIbl TPEHWUS CKOJTbKEHUS
OT CuNbl  HOpManbHOro  AasneHus.  OnpegeneHue
KoadduumeHTa TpeHus ckonbxeHus.  OnpepeneHve
XECTKOCTM MpyXWHbl. OnpegeneHve paboTbl  CUb
TPEHUS MpuM  PaBHOMEPHOM  [ABMXEHWUW Tena no
FOPU30HTaNIbHON NoBepxHoCTU. OnpeaeneHne paboThl
CW/bl YNPYrocTu npu nogbéme rpysa C MUCrosib30BaHMEM

HENoABUXHOIO M NOABMXHOIO 6/10K0B

dusnyeckne SBMeHUS B npupoae: npwuimBbl U OT/INBDI,

8.28 aBwxeHne nnaHeT COMHEYHOM CUCTEMBI, PEeaKTUBHOE
[BVKEHWNE >XMBbIX OPraHM3mMoB
8.29 TexHnyeckne  yCTpOMCTBa: CNUAOMEeTp,  AATUYMKK

NOJIOXKEHUA, PACCTOAHUA N YCKOPEHUSA, PAKETDI

MEXAHWYECKWE KOJIEBAHUSA N BOJTHbI

KonebatenbHoe pagukeHne. OCHOBHblE XapaKTepuCTUKK

21 KonebaHwui: nepuoa, YactoTa, aMnNaMTyaa
9.2 MaTeMaTnyecKui n MPY>XMHHbIN MasiTHUKM.
' MNpeBpalleHne sHeprum npu konebaTtenbHOM ABMKEHUM
9.3 3aTyxaowme KonebaHus. BblHY>XAeHHble  KonebaHus.
' Pe30HaHC
MexaHu4yeckme BO/Hbl. CBOMCTBA MEXaHWYECKMX BOJH.
9.4 MNpofonbHble M nornepeyHble BOMHbL. [fvHa BOSHBLI U
' CKOPOCTb €é pacnpocTpaHeHuns. MexaHuyeckme BOJIHbl B
TBEPAOM Tene, CENCMUYECKME BOJTHbI
9.5 3BYyK. [POMKOCTb M BbiCOTa 3ByKa. OTpa)keHue 3BYyKa
9.6 NHbpa3ByK n ynbTpasByk
MNpakTnyeckne paboTbl:
OnpeneneHne  yactotel M nepuoda  KonebaHum
MaTeMaTM4YeCcKoro MasiTHUKa.
9.7 OnpegeneHne  4yactotbl W nepuogda  konebaHwuii

NPY>XUHHOIO MadTHUKaA
WccneposaHne 3aBUCMMOCTU nepmnoaa KonebaHui
noagselieHHOro K HUTKM rpysa OT AJ/IHbl  HUTWU.

WccnepoBaHne — 3aBMCMMOCTM  nepuoda  konebaHui




NPY>XMHHOMO MasTHMKA OT Maccbl rpy3a. [lpoBepka
He3aBMCUMOCTH nepuoaa Kone6aHui rpy3a,
NOABELUEHHON0 K HUTW, OT Maccbl rpy3a M >XECTKOCTH
NpY>XWHbI. M3mMepeHne yckopeHus cBo60AHOro najeHus
dusnyeckme ABMeHUS B Npupoae: BOCMpUSTUE 3BYKOB
9.8 XMBOTHbIMW,  3eMNIETPACEHME, CENCMMYECKME  BOJIHBI,
LlyHaMu, 3xo
TexHnyeckne  yCTpPOWCTBA:  3XONIOT,  WMCMOMb30BaHME
29 yNnbTpa3ByKa B ObITY N TEXHUKe
SJIEKTPOMAITHUTHOE NOJIE N 2JTEKTPOMAITHUTHbBIE BOJIHbI
DNEeKTPOMarHUTHOe rosie. DNEeKTPOMarHUTHbIE  BOJIHbI.
101 CBOWMCTBA 3/1EKTPOMArHUTHbIX BOJH
10.2 LLIkana 3neKkTpoMarHMTHbIX BOJIH
DneKTpoMarHuTHass npupoda ceeTa. CKOpoCTb cCBeTa.
103 BonHoBble CBOICTBa CBeTa
10 MNpakTnyeckne paboTbl:
104 M3yyeHne CBOWCTB 3N1EKTPOMArHUTHbLIX BOSIH C MOMOLLbIO
MO6UNbHOro TenedoHa
dusnyeckme aBneHuss B npupoge:  buonorunyeckoe
10.5 AeNcTBne BUAMMOIO, yNbTpapnoneToBoro n
PEHTIEHOBCKOMO MU3My4YeHUN
TexHnyeckne YCTPOWCTBa: NCrosib30BaHune
10.6 3M1EKTPOMArHUTHbIX BOSH 411 COTOBOM CBSI3U
CBETOBbIE ABJTEHUA
11.1 JlyyeBas mopenb ceeTa. ICTOYHMKM CBETA
11.2 MNpsAMONMHENHOE pacnpoCTpaHEHNE CBETA
OTtpaxeHne ceTa. Nn0CKoe 3epKasno. 3aKOH OTPaXKeHus
" 1.3 cBeTa
MNpenoMneHune ceeTa. 3akoH NpesioMieHns ceeta. NonHoe
1.4 BHYTPEHHee OTpa)KkeHne CBeTa
11.5 Jlnnza. Xoa nyyen B NnMH3e
116 OnTuyeckas cucteMa oTtoannapaTta, MWKpoOcKona W
' Teneckona




117 ma3 Kak ontuyeckas cuctema. bnunsopykoctb #
' [aNTbHO30PKOCTb
8 Pa3znoxeHne 6enoro ceeta B cnekTp. OnbiTbl HblOTOHA.
H. CnoxeHue cnekTpanbHbIX LBETOB. [Jucnepcust cBeTa
MNpakTnyeckne paboTbl:
NccnepgoBaHve 3aBMCUMMOCTM yria OTPaXKeHUs CBETOBOrO
nyya oT yrna nageHus.
M3yuyeHne XapaKTepuCTuK W306paxkeHunst npegMeTa B
NSI0OCKOM 3epKarne.
WccnepoBaHve  3aBUCMMOCTM  yrna  MNpesioMiieHns
CBETOBOrO Jlyda OT Yyrna najeHus Ha rpaHuue «BO3ayX —
11.9 CTEKJI0».
MonyyeHne un306paxxeHMn C MOMOLLBbIO  cobupatoLen
JINH3bI.
OnpeneneHne OKYCHOrO pPacCTOSHUS W OMTUYECKOW
CUJbl COBUPAIOLLEN JTIUH3bI.
OnbITbl MO pasnoXxeHuio 6enoro ceeTa B CNEKTP.
OnbITbl MO  BOCMAPUATUIO LBETa NpeaMeToB Mnpu  UX
HabnoaeHnn yepes LBeToBble PULTPLI
dusnyeckue sBneHns B npupoae: 3atMeHns ConHua wm
11.10 JlyHbl, uBeTa Ten, onTUYeckne siBneHus B atmocdepe
(uBeT Heba, pedpakums, pagyra, MUpax)
1111 TexHnyeckmne YCTPOWCTBa: OYKM, nepuckon,
' coToannapat, onTUYeckve CBETOBOAbI
KBAHTOBbIE ABJIEHUA
91 OnbiTol Pesepdopaa W nnaHeTapHas Mofenb artoma.
' Mopenb aToMa bopa
195 McnyckaHne w  norfoweHne ceBeTa aToMOM. KBaHTbI.
i ' JIuHelyaTble creKTpbl
12.3 PaanoakTnBHOCTbL. Anbga, 6eTa- n raMMa-msnyyeHuns
194 CtpoeHne aToMHOro sapa. HyknoHHas Mogenb aTOMHOro
' sapa. M3oTonbl
i PagnoakTeHble npeBpalweHuns. [lepuwoa nonypacnaga
2 aTOMHbIX siAep




SaepHble peakunn. 3aKOHbl COXpaHEHMsI 3apsiioBOr0 U

12.6
MaccoBOro uucen
12.7 DHeprusi CBA3N aTOMHbIX saep. CBsA3b MacCbl U SHEPrum
128 Peakunn cunHTe3a u geneHuns sgep. VICTOYHUKM 3HEprum
' ConHua U 3883/
129 ApepHas  3HepreTvka.  [leMCTBME  PaAMOAKTUBHbIX
' M3NYyYEHMIN Ha XXMBblE OpraHN3Mbl
MNpakTnyeckne paboTbl:
HabntogeHne ChMOWHbIX M JIMHEWYATbIX  CMEKTPOB
N3TyYEeHUS.
12.10
NccnepoBaHue TPEKOB: U3MepeHue SHeprm 4YacTuubl no
TOPMO3HOMY NyTK (Mo doTorpadusam).
N3MepeHve paanoakTUBHOro oHa
dusnyeckne sBNEHUMS B MpUpoade:  eCTeCTBEHHbIV
PaAMOAKTMBHbIN oH, KOCMUYeckne nyyu,
12.11 paAvOaKTUBHOE U3/TydeHWEe MpUPOAHbIX  MUHEPANoB,
AEWNCTBME PaAMOAKTMBHBIX W3MYYEHWM Ha OpraHu3m
yesioBeka
1912 TexHnyeckne YCTPOWCTBa: CNeKTpoCcKon,

MHANBUAYANbHLIN AO3UMETP, Kamepa BunbcoHa




MPOBEPSAEMbIE HA OIS NO ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA
OCHOBHOMW OBPA30BATEJIbHOW MPOrPAMMblI OCHOBHOI'O OBLLEIO

OBPA30OBAHUA

Kopn
nposeps
eMoro
TpeboBa
HUSA

MpoBepsieMble Tpeb6oBaHUA K NpeAMEeTHbIM pe3ysibTaTaM 6a30Boro
YPOBHSl OCBOEHUSI OCHOBHOM 06pa3oBaTeNibHOM NPOorpamMMmbl
OCHOBHOro o6wero o6pasosaHusi Ha ocHoBe ®IroC

MoHMMaHne ponu GU3MKM B HayyHON KapTMHE Mupa; CHOPMMPOBAHHOCTb
6a30BbIX NpeACTaBNEHNA O 3aKOHOMEPHOW CBSA3M M NO3HABAaEMOCTU SIBNIEHUN
NpUpoabl, O PONN 3KCNepUMeHTa B (M3NKE, O CUCTEMOODPA3yIoLLEN pPonu
pu3MKkM B PpasBUTUM ECTECTBEHHbIX HayK, TEXHWKM W TEXHONOorum, o6
3BOMMOLMM  PU3NYECKMX 3HAHUA UM UX  poOlM B LIENIOCTHOM
€CTECTBEHHOHAYYHOW KapTMHE MWUpa, O BKIQ[lE POCCUUCKUX U 3apyBexkHbIX
Y4YEHbIX-(DPU3NKOB B pa3BUTUE HAaYKK, 0ObSICHEHME NPOLIECCOB OKPYXKatoLLEro
MUpa, Pa3BUTUE TEXHUKM N TEXHONIOMUI

3HaHMa 0 BMAax MaTtepum (BewwecTBO M Mose), O ABMXEHUMM KaK crnocobe
CYLLEeCTBOBaHNS MaTepun, 06 aTOMHO-MONEKYNSAPHOM TeopuuM CTPOEHWS
BELEeCTBa, O (M3NYECKON CyLIHOCTM SBNEHMN Npupoabl (MeXaHWUYecKuX,
TEnNoBbIX, MNEKTPOMArHUTHLIX U KBAHTOBbIX); YMEHWE pa3nnyaTb SIBlEeHUs
MO OMMCaHWIO WX XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbITOB,
LAEMOHCTPUPYIOLMX JaHHOe (U3Myeckoe SIBNeHue; yMeHue pacrno3HaBaTb
NposiBNeHMEe W3y4YeHHbIX (U3NYECKUX SIBIEHUA B OKpYXAlOLEeM Mupe,
BblAENSAA UX CyLLeCTBEHHble CBOMCTBA (MPU3HaKu)

BnageHve ocCHOBaMM MOHSTUMHOrO annapaTta M CUMMBOSIMYECKOrO $3blka
OU3NKM U UCMONb30BaHME WX AN PelleHns ydyebHblX 3aaady; YMeHue
XapaKTepu30BaTb CBOMCTBA Tes, (U3MYECKME SBMIEHUS W MPOLECCHI,
ncnonb3yst pyHAaMEHTaNbHbIE Y AMMUPUYECKME 3aKOHDI

YMeHne onucbiBaTb W3Yy4YeHHble cBOWCTBa TeNn wu (bVI3VI‘-IeCKMe ABNEHUS,

NCnoib3ys (bl/l3l/l YeCKne BeIMYnHbI

BnapeHne ocHoBaMM METOAOB Hay4HOro MO3HaHWUSA C y4ETOM cobntogeHus
npaBun 6e3onacHoro Tpyaa: HabnoaeHue GU3NYECKUX SBNEHNIA:

YMEHME CaMOCTOSITENIbHO COBUpaTb 3KCMEPUMEHTAsIbHYIO YCTaHOBKY U3
AaHHOrO Habopa 060pyAoBaHMS MO MHCTPYKUMWM, OMMCbIBaTb XOA4 OMbiTa U
3anucblBaTh €ro pesynbTaThbl, OPMYIMPOBAThL BbIBOAbI;




npoBeAeHMe MpPSAMbIX WM KOCBEHHbIX W3MEPEHWUN (PU3NYECKUX BENNYNH:
yMeHue NNaHMpoBaTb  M3MEpPEHWS, CaMoCTOATENbHO  CobupaTb
3KCMEPUMEHTANIbHYIO YCTAHOBKY MO WHCTPYKUMM, BbIYUCISTb 3HAYeHue
BE/IMUYMHBI U aHANIM3MPOBATb MOJTyYEHHbIE Pe3y/bTaTbl C YYETOM 3alaHHOM
NOrPeLHOCTN pe3y/bTaTOB U3MEPEHUIA;

nposeaeHve HECMOXHbIX 3KCrepPUMEHTASIbHbIX NCCNEAOBAHMN;
CaMOCTOATENIbHO COBMpaTb 3KCMEPUMEHTANbHYIO YCTAaHOBKY W MPOBOAWUTb
UCCNeoBaHMe MO WMHCTPYKUMW, MNPEACTaBNsATb MOJlyYEHHbIE 3aBUCMMOCTU
du3nyecknx BenMuMH B BuAe Tabnuy M rpadMKOB,  Yy4MUTbIBaTb
NOrpeLHOCTH, AenaTb BbIBOAbI MO pe3ysibTaTaM MCCNeaoBaHus

MOHMMaHME XapaKTepPHbIX CBOWCTB uanyeckux Mogenen (MatepuanbHas
Touka, abCcontoTHO TBEpPAOE TENO, MOAENM CTPOEHMSI Fa3oB, XXMAKOCTEN U
TBEpAbIX Ten, MiaHeTapHas MoAdenb aTtoMa, HYK/IOHHasi MoAeNb aTOMHOMO
a4pa) U YMeHWe NpuUMeHsaTb UX Ans 06baCcHeHUs (PU3NYEeCKnX NpoLeccoB

YMeHne 06bSICHATb M3nYecKne nNpoLecchl U CBOMCTBA TeN, B TOM YUCNE U B
KOHTEKCTEe CMTYaLMUi NpaKTUKO-OPUEHTUPOBAHHOMO XapaKTepa, B YaCTHOCTH,
BbISIBNSITb MPUYNHHO-CNIEACTBEHHbIE CBA3M M CTPOUTb O6bSCHEHME C ONOpOM
Ha W3y4yeHHble CBOMCTBA (PU3NYECKUX SIBNEHUWA, (U3NYECKME 3aKOHBDI,
3aKOHOMEPHOCTM U MOAENU

YMeHue pelaTb pacyéTHble 3a4aun (Ha 6a3ze 2 — 3 ypaBHEHMI), NCNOMb3YS
3aKOHbI U (pOpMynbl, CBA3bIBalOWME (PU3NYECKME BENNYMHBI, B HYaCTHOCTH,
3anuCbiBaTh KpaTKOe YC/I0BME 3ajayy, BbISIBNATb HeAoCTalolwme AaHHble,
BblOMpaTb 3aKOHbl W (OpMysbl, HeobxoauMMble Ans  e€  pelleHus,
MCNONb30BaTb CMNPaBOYHbIE [aHHble, NPOBOAWUTbL pacyéTbl M OLEHMBaTb
peanUCTUYHOCTb MOSIYYEHHOrO 3HAYEHMs (PU3NYECKON BENNYMHBI;, YMEHME
onpeaensitb Pa3MEPHOCTb  (PU3MYECKOM BENUYMHBI, MOSIYYEHHOM Mpwu
peleHnn 3agaum

YMeHne xapaKTepu3oBaTb MPUHUMMNbI AENCTBUS TEXHUYECKUX YCTPOWUCTB, B
TOM u4ucne O6bITOBbIX MpMOOPOB, M MPOMBIWAEHHBIX TEXHONOMMYECKMX
MPOLIECCOB MO MX OMMCAHWIO, UCMOMb3ys 3HAHMSI O CBOMCTBAX (PU3NYECKUX
SIBNIEHNIA U HeobXxoaMMble PU3MYECKME 3aKOHOMEPHOCTM

10

YMeHMe WCnonb30oBaTb 3HaHUS O (PU3MYECKUX SIBIEHUSX B MOBCEAHEBHOM
XU3HM ana obecneyeHus 6e3omacHOCTM npwu obpaweHun ¢ 6bITOBbIMM
npubopamMnM WM TEXHUYECKMMM YCTPOWUCTBAMM, COXPAHEHMSI 300POBbS WU
cobnoaeHNs HOPM  3KOJSIOMMYECKOr0 MOBEAEHUS B OKPYXXAlOLWEW cpeae;




NMOHMMaHMe  HeobxoaMMOCTH NMPpUMEHEHUA [AOCTUXKEHUN d)VIBVIKVI 7
TEXHONOrMN Ans paunoHaibHOro nNpmnpoaonosib3o0BaHnA

11

OnbIT  noucka, npeobpa3oBaHuss UM NpeacTaBneHuss  MHdopMauuu
u3nyeckoro  copgepXkaHus € MUCNONAb30BaHWEM  MH(OPMALMOHHO-
KOMMYHMKATUBHbIX  TEXHONMOMMA; YMEHMEe OLEHMBaTb AOCTOBEPHOCTb
MONy4YeHHOM  WHGOPMaUMM Ha  OCHOBE  MMEIOWMXCA  3HaHWKA U
[ONOSHUTENbHBLIX WUCTOYHUKOB; YMEHWE WCMNOb30BaTb MPU  BbIMNOJHEHUN
y4yebHbIX  3afaHMM  HAy4YHO-MOMYNAPHYKD  NMTepaTypy  (M3NYECKOro
coaepXXaHusl, CnpaBOYHbIE MaTepuanbl, pecypcbl ceTn NHTepHeT; BnageHue
6a30BbIMX HaBblkaMK Mpeobpa3oBaHns WHGOPMaLMM M3 OAHOW 3HAKOBOW
CUCTEMbI B APYryl0; YMEHWE CO3[aBaTb COBCTBEHHbIE MUCbMEHHbIE N YCTHbIE
coobLeHns Ha ocHoBe MHGOPMaLUMK U3 HECKOSIbKMX MCTOYHUKOB




MEPEYEHDb 3JIEMEHTOB COAEPXXAHMUSA, NPOBEPAEMbIX HA O NO ®PU3UKE

Kopn MpoBepseMbiii 91EMEHT CoAepP>XaHnsA
1 MEXAHUYECKUE ABNEHUA
MexaHudeckoe  aBuMXKeHne. MatepuanbHas  Touka. CucteMa  OTCYéTa.
L1 OTHOCUTENBHOCTb ABUXEHNS
PaBHOMepHOe M HepaBHOMepHoe ABuxeHue. CpeaHsist ckopocTb. dopmyna ans
1.2 BbIUMCNEHNS CPeHEN CKOPOCTU: Vv = S/t
PaBHOMEpPHOE NPSIMONIMHENHOE ABWMXXEHME. 3aBUCMMOCTb KOOpPAWMHATLI Tena oT
BPEMEHW B C/ly4ae PaBHOMEPHOIrO NPSIMOSIMHENHOIO ABMXKEHUS:
1.3 x({t)=x,+0t
[padnkn 3aBUCMMOCTM OT BpPEMEHW AN MNpPOeKUMM CKOpPOCTU, MpoeKLun
nepeMeLleHuns, NyTu, KOOpAUHATLI NPY PaBHOMEPHOM NPSAMONIMHENHOM ABVXEHWUM
3aBMCMMOCTb KOOpAMHATbI Tena OT BPEMEHW B C/yv4ae pPaBHOYCKOPEHHOro
NPSIMOSIMHENHOTO ABMXXEHUS:
%®=vmw—@*;
®opMynbl AN NpoeKkunn nepeMeLleHns, NpoeKkLMn CKOPOCTU WM Mpoekunmn
YCKOPEHMS NPpU PaBHOYCKOPEHHOM MPSIMOSIMHENHOM ABUXXEHUMU:
1.4 s.(H=v,, t+a, %
v, ([)=v,, +a,-t,
a, (f)=canst,
U:x: - uh.2 =2a,s,
lpahMkn 3aBUCMMOCTM OT BpPEMEHU ANs MNPOeKUMU YCKOPEHUSsl, MpoeKuuu
CKOpPOCTW, MNPOEeKUMM MNepeMeLlleHnsi, KoopauMHaTbl MpuU  PaBHOYCKOPEHHOM
NPSAMOSIMHENHOM ABUXXEHUN
CsobogHoe napeHue. ®opMynbl, OnNUCbiBaloWwmMe cBObOAHOE nageHue Tena mno
BEpPTUKaNU (OBMXKEeHMEe Tena BHWU3 WANM BBEpPX OTHOCUTENIbHO MOBEPXHOCTU
1> 3emnu). N'pacmnkn 3aBUCUMOCTM OT BPEMEHU ANS NPOEKLMM YCKOPEHNUS, NPOeKLmm
CKOPOCTU M KOOpAMHaTLI Npy cBOOOAHOM MaZeHuu Tena no BepTuKanm
16 CKOpOCTb paBHOMEPHOrO ABWXKEHMSI Tefla Mo OKPYXXHOCTU. Hanpasnenue

CKOPOCTH.




dopMyna Ans BbIYMCIEHMS CKOPOCTM 4Yepe3 pauyC OKPYXXHOCTM M Nepuoa

obpalueHuns:
27R
U=
T

LIEHTPOCTPEMUTENBHOE ~ YCKOPEHME.  HanpaBneHue  LEHTPOCTPEMUTENbHOIO
yckopeHusi. dopMyna aAns BblUMCIIEHNS YCKOPEHUS:
:.
=)
“R
dopMyna, CBA3bIBAOLLAA NEPUOA U YaCTOTY 0BpaLLEHMS:

1

V=—

&

Macca. MnoTHocTb BewecTBa. PopMyna Anst BbIYMCIEHMS MNOTHOCTU:

_m

1.7 vV
1.8 Cvna — BekTopHas dmsmnyeckas sennumHa. CnoxeHve cun
1.9 slBnenne nHepuumn. MNepBbin 3aKOH HblOTOHA
BTropoi 3akoH HbloTOHa:
F=m-a
1.10
CoHanpaBNEHHOCTb BEKTOpA YCKOPEHMSI TeNa U BEKTOpa CUJlbl, AEUCTBYIOLLEN Ha
Teno
B3aumopeiicTeue Ten. TpeTui 3akoH HbloToHa:
1.11 Fl-—>1 = _Fl—->3
TpeHue NoKos 1 TpeHne CKoNbXeHus. GopMyna Ans BblYMCIIEHNS MOAYNSA CUSbl
TPEHWNS CKOJIbXXEHUS:
1.12 F_=n-N

P




Jedopmauma Tena. Ynpyrve u Heynpyrne paedopmMaumun. 3akoH yrpyrom
AedopMaumn (3aKkoH Nyka):

1.13 F=k-Al
BceMupHoe TaroteHne. 3aKoH BCEMUPHOrO TArOTEHMS:
m, -m
F=G.-—1 -2
R2
1.14 Cuna TskecTu. YckopeHne cBobogHOro nageHums.
dopMyna ans BbIYUCIEHNS CUMbI TSHXKECTU BOM3Kn noBepxHocTn 3emnun: F = mg.
[wxeHune nnaHeT Bokpyr ConHua. Nepeasi KoOCMUYeckas CKOpPOCTb.
HeBecoMoCTb 1 neperpysku
NMnynbC Tena — BeKTopHas usmyeckasl BesimunHa.
1.15 p=mo
NMnynbc cuctembl Ten. ViameHeHne umnynbca. MIMnynsc cusbl
3aKOH COXpaHEHMS UMMNYNbCa ANst 3aMKHYTON CUCTEMbI TEN:
1.16 D=myU, +m,0, =const
PeakTnBHOE ABMXEHME
MexaHu4deckas pabota. PopmMyna ans BbluMCieHUs paboTbl CUMbI:
A=Fsoosa
MexaHn4eckast MOLHOCTb:
1.17
n=4
t
KnHeTnyeckas n noteHunanbHas sHeprust. opMmyna Anst Bbl4MCIeHUs
KMHETUYECKOW 3HEPrum:;
mu”
E,=——
x 2
1.18

TeopeMa 0 KMHETUYECKON 3Heprn. GopMyna Anst BbIUUCIIEHNUS NOTEHLIMANIBHON
3Hepruu Tena, NoAHATOro
Hag 3eMnén:

E,= mgh




MexaHunyeckas aHeprus:

E=E,+E 5
1.19 3aKOH COXpaHEHMS MexaHUYeckon aHeprum. opMyna Anst 3aKkoHa COXpPaHeHUs!
MEXaHMYEeCKOW 3HEPrnmn B OTCYTCTBME cun TpeHus: E= const.
MpeBpalleHne MeXaHNYECKON SHEPTUN MPY HANTMYUK CUNbl TPEHMSI.
[pocCTble MexaHM3Mbl. «30/10TOE NPaBUI0» MEXAHWNKMU.
Pbluar. MomeHT cunbl: M-F
Ycnoswe paBHOBECUSA pblyara:
M +M, +..=0
1.20 <
MoaBMXKHbIN 1 HENOABWXKHBIA 6/10kM. KM/ NpoCTbIX MEXAHWU3MOB,
T] — .4110“93333
Amrpaqenﬂaﬂ
[aBneHue TBEpAOro Tena.
dopMyna Anst BbIYNCNEHUS AaBNeHNs TBEPAOro Tena:
_F
P=5:
191 [aBneHune rasa. AtmocdepHoe AaBneHue.
' MAapocTaTMyeckoe AaBneHne BHYTPU XXUOKOCTU.
dopMyna ans BblYUCIEHNS AABNEHUS BHYTPU XUAKOCTW:
D=pgh+ Py
1.22 3akoH Mackans. M'apaBnn4ecknin npecc
3akoH Apxumena. ®opMmyna Ansg  ONpeaeneHus  BbITA/IKMBAKOWIEN  CWbl,
[EVCTBYIOLLEN Ha TENO, MOrPy>KEHHOE B XXMAKOCTb WM ras:
1.23
FAPX_ =pgV
Ycnosue nnaBaHusa Tena. NnaBaHMe CynoB M BO34yXOrsiaBaHue
MexaHuyeckme KonebaHus. AMNAMTyaa, nepuoa u YactoTta konebaHuin. dopmyna,
1.4 CBA3bIBalOLLIast YacToTy M nepuoa KonebaHui:

1

V=T




1.25

MaTeMaTUYeCKUin 1 MNPYXWHHBIN  MasiTHUKK.  [peBpalleHne 3Hepruv  npu
KonebaTeslbHOM ABMXXEHWUM

1.26

3aTyxatowme konebaHus. BoiHyXaeHHble KonebaHns. Pe3soHaHC

1.27

MexaHnyeckme BOJHbI. MMpoaonbHbIE U MOMNEpeYHble BOMHbI. [MHA BOMHbI U
CKOPOCTb pacnpoCTPaHEHUSI BOJHBbI:

A=p>T

1.28

3ByK. [POMKOCTb M BbICOTa 3ByKa. OTpa)KeHME 3BYKOBOM BOJIHbI Ha MpaHuLE ABYX
cpea. NIHdpasByk 1 ynbTpasByk

1.29

lpakTnyeckme pabotsi

M3MepeHne cpeaHel NNOTHOCTM BELECTBA; apXMMedOBOW CUIbl; KECTKOCTM
MPY>XWHbI; KO3(MUUMEHTA TPEHUSI CKOMbXEHWUS;, PaboTbl CUMbl TPEHWS, CUIIb
ynpyrocTu; CpefHen CKOPOCTU ABWXKEHWS B6pycka MO HaK/IOHHOM MJIOCKOCTH;
YCKOPEHUS BpycKa Npv ABWXKEHUM MO HAK/TOHHOM MJIOCKOCTM; YacTOThl U Nepuoaa
KonebaHui MaTeMaTU4Yeckoro MasiTHMKA; YacToTbl M nepuoda KonebaHui
MPY>XMHHOMO MAsATHMKA; MOMEHTA CW/bl, AEACTBYIOLLErO Ha pblyar; paboTbl CUIlbI
ynpyrocTtv npu noabEME rpy3a C MOMOLLbIO HEMOABWXHOIO 6510Kka; paboTbl CUSbI
ynpyroctu npu noabeMe rpysa C NOMOLLbIO NMOABMXHOIO 610Ka.

WccnepoBaHve 3aBUCMMOCTM apXMMELOBOM CUIlbl OT 06bEMA NOrpPY>XEHHON YacTy
Tena U OT MJOTHOCTU XXWMAKOCTM; HE3aBMCMMOCTM BblTa/IKMBAIOWEN CUNbl OT
Maccbl Tena; CUbl TPEHUSI CKOMbXEHUS OT CUMbl HOPMANIbHOrO AABNEHUS U OT
poJa MOBEPXHOCTM; CWbl YNPYrocTW, BO3HWKAMOWEN B MPYXWUHE, OT CTENEHU
aedopMaunm NpyXuHbl; YCKOpeHUs 6pycka OT yria HaK/IOHa HanpaBnsioLedn;
nepuoaa (4actoTbl) konebaHui HUTSHOrO MasiTHMKA OT AJIMHbI HWUTW; nepuoaa
KonebaHun MpY>XMHHOrO MasiTHMKA OT MacCbl rpy3a W XECTKOCTU MNPYXXWHbI;
nccnefoBaHWe He3aBMCMMOCTM nepuoda konebaHui HUTSHOrO MasiTHMKa OT
Macchl rpy3a. MpoBepka ycroBus paBHOBECUS pblyara

1.30

Qusnyeckme  ABAEHNS B NPpUPOYE: npuMepsbl ABWXEHNS C
Pa3/IMYHbIMU CKOPOCTSIMU B XKMBOM U HEXMBOW NpUpoae, AENCTBUE CUMbl TPEHUS
B Mpupode W TEeXHWKe, MpWIMBbI U OT/MBbLI, ABWXEHWE nnaHeT CosIHEeYHO
CUCTEMbI, PEAKTUBHOE ABWXXEHWE XXMBbLIX OPraHW3MOB, pblyark B TeNe YenoBeka,
BNMSIHUE aTMOC(EPHOrO AABMEHWUS HA JXMBOW OpraHusM, nMlaBaHue pbib,
BOCMpusITUE

3BYKOB XXMBOTHbIMW, 3EM/IETPSICEHME, CEMCMMUYECKME BOJHbI, LlyHaMW, 3X0




TexHu4yeckmue yCTpoucTsa. cnnaomeTp, AaT4YUKHU MOJIOXKEHUS, pacCTosAHUA
N YCKOpEHUA, AMHAMOMETP, MNOALUUNMHUKKN, PaKETbl, pblyar, I'IO,CI,BVI)KHbIVI n

HENOABWMXKHbIM BMOKN, HAKMOHHAsi MOCKOCTb, MPOCTble MeXaHU3Mbl B ObITy,

1.31 coobualowmecs cocyabl, YCTPOMCTBO BOAONPOBOAA, rMAPaBIMYECKUMM npecc,
MaHOMEeTp, 6apoMeTp, BbLICOTOMEP, MOPLUHEBOM HACOC, apeoMeTp, 3XOJOT,
NCMNO/Ib30BaHNe ynbTpa3ByKa B OBbITYy N TEXHUKe

2 TEMJIOBbIE ABJIEHNA
OCHOBHbIE MONOXEHNS MONEKYISIPHO-KMHETUYECKOW TEOPUM CTPOEHUSI BELLECTBA.

2.1 Moaenu TBEPAOrO, >KMAKOrO M ra3000pa3HOro  COCTOSIHUA  BELLECTBa.
Kpuctannuyeckue n amopdHole Tena

53 [BmkeHne yactuy BewectBa. CBA3b CKOPOCTM  OBMXKEHMS  4yacTuy C

' TemnepaTypon. BpoyHoBckoe aBvxeHue, amddysus

2.3 CMaumBaHWe 1 KanuinspHble ABeHNS

2.4 Tennosoe paclwnpeHune n oxkaTtne

2.5 Tennosoe paBHOBecCKe

5 BHYTpeHHSs 3Heprus. PaboTa w Tennonepefada Kak Crnocobbl W3MeHeHus

6 BHYTPEeHHeit sHeprum

2.7 Buabl Tennonepenayn: TeNIONPOBOAHOCTb, KOHBEKUNS, N3TyYeHne
HarpesaHue n oxnaxaeHue ten. Konmyectso TennoTbl. YaenbHasa TEMI0EMKOCTb:

2.8 O=cm(t,—t,)
3aKOH COXpaHeHUs 3Hepruu B TEMnIOBbIX MNpoueccax. YpaBHEHWe TensoBoro
6anaHca:

2.9

O+0, +..=0
WNcnapeHne u koHAeHCauusi. MI3MEHeHWe BHYTPEHHEW 3Hepruum B npouecce
MCnapeHnMss W KoHAeHcaumn. KuneHne >KMAKOCTWU. YpaenbHas  TennoTa

210 napoobpasosaHus: L=Q/m

2.11 BnaxkHoCTb BO3ayxa

51 MnaBneHue n KpucTannmsaums. MI3aMeHeHne BHyTPEHHEN 3HEPrMX NpW NaBlEHUN

W KpuUcTannusauuu. YaenoHas TennoTta niaBneHns:




BHYTpeHHAS 3Heprua cropaHnsa Tonaunea. YaenoHasa TensoTa CropaHusa TonavBea:

2.13 g=Q/m

2.14 MpuHUMNbl paboTbl Tennosbix Asuratenen. KM tennosoro agsuratens
lpakTnqeckme pabotsl
N3mepeHne yaenbHOM TEMMOEMKOCTM METas/IMYEeCcKoro UMAMHAPA; KONMMYecTBa
TENNOTbl, NOJTYYEHHOrO BOJION KOMHATHOM TeMnepaTypbl (PMKCUPOBAHHOM MaccChl,
B KOTOPYHO OMYLIEH HarpeTblil UWAMHAP; KOMWYECTBa TEMOTbl, OTAAHHOrO

2.15 HarpeTbiM LUWMIVMHAPOM, MOC/Ee OMyCKaHMsl ero B BOAY KOMHATHOW TeMMepaTypsbl;
OTHOCUTENIbHOM BNAXHOCTU BO3AyXa; YAENbHOW TENMOThbl NNAABAEHUS NbAa.
NccnepoBaHve wu3MeHeHWs TemnepaTypbl BOAbl MPU  Pa3NMYHBIX  YCIOBUSX;
sIBNeHna TennoobMeHa Npu CMEeLMBaHUM XONOAHOM U ropsider BoAbl; npouecca
ncrnapeHus
Quznyeckne SABJIEHNA B ripypoge. MOBEPXHOCTHOE HAaTAXXEHNE N KanunndapHbie

2.16 ABMEHNS B Npupoae, Kpuctannibl B npupoae, uanyyeHune ConHua, 3amep3aHue
BOAOEMOB, Mopckue 6pu3bl; 0bpa3oBaHne pockl, TyMaHa, UHesl, CHera
TexHuyeckne — ycrposictea:  Kanwunnspel, npuMepbI MCroNb30BaHMs
KPUCTannoB, XXWAKOCTHbIM TEPMOMETP, AaT4YMK TeMmnepaTypbl, TEPMOC, CUCTEMA

217 OTOMNIEHNS AOMOB, TUIPOMETPbl, MNCUXPOMeTp, napoBas TypbuHa, ABuraTenb
BHYTPEHHero
CropaHums

3 SJIEKTPOMAIHUTHBIE ABNEHUA

3.1 dnekTpusauus Ten. [1sa Buaa 3neKTpuyeckmx 3apsaoB

3.2 B3anmopencTBre 3apskeHHbIX Ten. 3akoH KynoHa

3.3 3aKOH COXpaHEeHWUS 3M1EeKTPUYECKOro 3apsaa

3.4 dnekTpuyeckoe none. HanpskEHHOCTb  3anekTpuyeckoro nond.  [MpuHUmn

' Cynepro3unLmMmn 3NEKTPUYECKMX NoNel (Ha KaYeCTBEHHOM YPOBHE)

Hocutenu anekTpuyeckmx 3apsigoB.  [leMCTBME  3NIEKTPUYECKOrO  MOAS  Ha

3 aneKkTpuyeckue 3apsabl. NpoBOAHMKN N ANSNEKTPUKK

36 MOCTOSIHHBIN 3NEKTPUYECKMI TOK. [IeMCTBUS 3neKTpuyeckoro Toka. Cuna Toka.

Hanps>xeHwne.




I=gtU=Aq

3NeKTPUYECKOE CONPOTMBIIEHNE. YAENbHOE 3IEKTPUYECKOE CONPOTUBIIEHNE:

3.7 R=p
38 3akoH OMa ans yyacTka anekTtpudeckon uenu: I=U/R

lNocnenosaTtenbHoOE coeanHEHne NPOBOAHMKOB:

I,=I,; U=U,+U,; R=R +R,
3.9 MNapannenbHoe coeanHeHWe NPOBOAHUKOB PaBHOMO COMPOTUBIEHUS:
0} = Uy T=E I R=

CMellaHHble coeiMHeHNS NMPOBOAHNKOB
3.10 PaboTa 1 MOLWHOCTb anekTpuyeckoro Toka. A=JP=U

3akoH [xoyns — JleHua:

p.
3.11 Q=I"-R-t
3.12 OnbiT 3pcrega. MarHuTHOE rosie NPsSIMOro  MPOBOAHMKA C  TOKOM.  JIMHWM
' MarHWTHOM MHAYKLMK

3.13 MarHWTHOE none NOCTOSAHHOMO MarHuTa. BaanMoaencTBme NOCTOSAHHbLIX MarHUTOB
3.14 [lencrTBue MarHMTHOrO NONsi Ha NPOBOAHMK C TOKOM
3.15 OnbiTbl ®apages. ABNeHNE 3NeKTPOMarHUTHON nHAykumm. Mpasuno JleHua

lpakTnyeckmne paboTtsl

N3MepeHne  3NEeKTpUYECKOro  COMpOTUBIEHUS pe3ncTopa; MOLLHOCTH

3NEKTPUYECKOro TOKa; paboTbl 31eKTPUYECKOro ToKa.

NccneposaHve  3aBMCMMOCTM  CWUMbl  TOKA, BO3HMKAKOWEro B MNPOBOAHUKE
3.16

(pe3ncTopsbl, namroyka), OT HanpshKeHUsSI Ha KOHLAX MPOBOAHWUKA; 3aBUCUMOCTU
COMPOTUBNEHUS OT AJIMHbI NMPOBOAHMKA, MNJIOWAAM €ro MornepeyYHoro CeYeHust u
yAENbHOIO COMPOTUBNEHUS.

MpoBepka NpaBuna ANs MEKTPUYECKOrO HaMnpsHKEHUS MpU MoCiea0BaTelbHOM




CoOeEANHEHNN TPOBOAHUKOB, MpaBwW/lla AJid CUJbl 3JIEKTPUYHECKOINO TOKAa [MMpU
napannesibHoM coeanHeH NpoBOAHNKOB (pe3MCTOpr 7 naMnqua)

Qusnyeckue SB/1eHNS B rIpupoge. INeKTpuyeckmne ABNeHNs B aTtMocdepe,
3.17 3/1EKTPUYECTBO XMBbLIX OpPraHM3MOB, MarHWTHOE none 3emnun, Aperd MosCoB,
pOJiIb MAarHUTHOMO MO ANS XXMU3HU Ha 3eMne, NOoNsSIpHOe CUSIHME
TexHnyeckne  yCTpovcTBa: 3NEeKTPOCKOr, amnepmerTp, BOJIbTMETP,
peocTaT, CYETYMK 3SNEKTPUYECKOW SHEPIMM, SNEKTPOOCBETUTENbHBLIE NPUOOPSI,
3.18 HarpeBaTesibHble n1eKTponpubopbl (NpUMeEphI), aNeKTPUYEcKMe nNpeaoxpaHuTenn,
3NEKTPOMArHUT, 3MeKTpoaBuraTenlb NOCTOAHHOIO TOKAa, reHepaTop MOCTOSHHOMO
TOKa
3.19 DNeKTPOMarHUTHbIE BOMHbI. LLIkana 3nekTpoMarHUTHbLIX BOJH
3.20 JlyueBas mopaenb ceeTa. [MpssMoNMHENHOe pacnpocTpaHeHMe CBETa
3.21 3aKoH oTpaXkeHus cBeTa. [1nockoe 3epkasno
3.22 lpenomMneHune ceeTa. 3aKOH NpenoMseHns CBeTa
3.23 ucnepcua ceeta
JIvnza. Xog nydyen B nmH3e. POKYCHOE paccTosiHMe nmH3bl. OnTuyeckas cuna
324 nuH3bl: D= 1/F
3.25 na3 kak onTuyeckas cucteMa. OnTuyeckmne npnbopsl
lpakTnyeckmne paboTsl
M3mepeHne onTuyeckorM cunbl cobupatowen nuH3bl; (HOKYCHOro pacCTosiHMS
cobupatowen nuH3bl (N0 CBOMCTBY paBEHCTBA pa3sMepoB npeaMeTa MU
n306paxxeHns, Korga npeaMeT pacrnonoXeH B ABOMHOM ¢okyce), mnokasaTenst
3.26 NpenoMieHns cTekna.
WccnepoBaHme cBOWCTBa M306paXkeHUsi, MOMYyYEHHOMO C MOMOLbIO CObupatoLLei
JIMH3bl; N3MeHeHMs HOKYCHOro pacCTosIHUS ABYX C/TOXEHHbIX JIMH3; 3aBUCUMOCTU
yrna npenomieHns CBETOBOro Jlyda OT Yrna nageHust Ha rpaHuue
«BO3[YyX — CTEKJI0»
Ousnyeckme sB/1eHns B npupoge: 3aTMeHnss ConHua m JlyHbl, uBeTa Ten,
327 onTu4yeckme siBneHus B atMocdepe (uBeT Heba, pedpakums, pagyra, MUpax)
TexHnyeckme  ycTpovictea:  O4YKM,  Mepuckor, ¢oToannapaTt, OnTuyeckue
3.28 CBETOBOAb!
4 KBAHTOBbIE ABJIEHUNA
4.1 PagnoaktTmBHOCTb. Anbda-, 6eTa-, raMmma-usnyderHus. Peakuumn anbda-n beta-




pacnaaa

4.2 OnbITbl Pe3epdopaa no paccesHuio anbda-vactuu. NnaHeTapHas Moaens atoma

4.3 CocraB aToOMHOro agpa. M3otonsbl

4.4 MNepunop nonypacnaga aTOMHbIX S4ep

4.5 SlnepHble peakumn. 3aKOHbl COXPaHEHMS 3apsSiA0BOr0 M MacCOBOro yucern
Ouzndeckme SB/eHNs B ripupoge: eCTECTBEHHbIV PaAMOaKTUBHBIA  (DOH,

4.6 KOCMUYECKMEe Nlyyn, pagMoaKTUBHOE WU3/lydeHWe MpUpPOAHBbIX  MUHEpasos,
AENCTBUE PagMOaKTUBHbBIX M3/TyYEHUW Ha OpraHu3M 4YesnoBeka

47 TexHn4Yeckue ycTporcTea: CNEKTPOCKON, NHANBUAYANbHbLIN AO3UMETP, KaMepa

BunbCcoHa, saepHas sHepreTuka
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