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NOACHUTENbHAA 3ANMUCKA

Mporpamma no u3anke Ha ypoBHe OCHOBHOro obuero obpasoBaHus
COCTaBfieHa Ha OCHOBE MOJSIOXEeHU N TpeboBaHUn K pe3yrbTaTaM OCBOEHUSA Ha
6a30BOM ypOBHE OCHOBHOW Ob6pasoBaTenbHOM NPOorpaMmbl, NPeACTaBEHHbIX B
®droC 000, a Takke ¢ y4éTom hegepanbHon paboyen nporpaMmmbl BOCINTaAHUS
n KoHuenuuu npenogaBaHus y4ebHoro npegmeta «dPusnka.

CogepxaHue nporpaMmmbl Mo U3NKe HanpaBrieHO Ha (opMupoBaHue
€CTeCTBEHHOHAy4YHOW rPaMOTHOCTU OOy4aloLWMXCa M OpraHu3auuio U3yveHus
PU3NKN Ha LeATenbHOCTHOM OCHoBe. B nporpamme no gousuke y4mTbiBarOTCS
BO3MOXHOCTU y4ebHoro npegmeta B peanusaumm tpebosaHun OrOC OO0 k
NNaHUPyeEMbIM FIMYHOCTHBIM W MeTanpeaMeTHbIM pesynbTaTtaM obyyeHus, a
TaKkKke MexXnpegMeTHble CBA3W eCTeCTBEHHOHAayYHbIX Y4ebHbIX NpegMeToB Ha
YPOBHE OCHOBHOMo 06Lero obpasoBaHus.

[Mporpamma no du3Mke YycTaHaBnmMBaeT pacnpegeneHne y4vebHoro
mMatepuana no rogam obyyeHns (nNo krnaccam), npegnaraet nNPUMEPHYIO
nocrnefoBaTenibHOCTb  M3YYeHUsT TeM, OCHOBAHHYK Ha Jornke pasBuTUS
npeaMeTHOro coaepXxaHusi U y4€te Bo3pacTHbIX 0COBeHHOCTeN obyyatoLmxcs.

[Mporpamma no usnke paspaboTaHa C LeNnbil oKasaHUs MeTOANYECKOW
NOMOLLM y4nTENO B CO3aHMM paboyen nporpaMmmebl No yyebHoMy npeamery.

dusmka aBnseTcs cuctemoobpasyrowmMMm Ond eCTeCTBEHHOHAaY4HbIX
y4ebHbIX npeamMeToB, MOCKOMbKY (U3NYECKME 3aKOHbl fnexaTr B OCHOBE
npoueccoB W SABNEHUA, U3y4aeMblX Xumuen, 6buonornen, acTpoHOMMEN W
domsnyeckon reorpaduen, BHOCUT BKIag B €CTECTBEHHOHAYYHYHO KapTUHY MUpPa,
npegoctasnseTr Hauvbonee scHble ob6pasubl NPUMEHEHWS Hay4yHOro meToda
NO3HaHUs, TO eCTb cnocoba NosydeHns JOCTOBEPHbIX 3HAHUI O MUPE.

OpHa m3 rnasHbIX 3aga4y uamyeckoro obpasoBaHus B CTPYKType obuiero
obpa3oBaHusa COCTOUT B (OPMUPOBAHUN €CTECTBEHHOHAYYHOW PaMOTHOCTU U
NMHTepeca K Hayke y oby4yaroLmxcs.

N3ydyeHne usmkn Ha 6Ga3oBoOM YypoBHe npeanonaraet osnageHue
crnegylowmMMn  KOMNETEHTHOCTAMU, XapaKTepusyrLwUMN eCTeCTBEHHOHAYYHYHO
rPamMOTHOCTb:

e Hay4YHO OOBACHATbL SABMEHUS;

e OLEeHMBaTb Y NOHMMATb OCOBEHHOCTUN HAYy4YHOrO UCCNefOoBaHuUS;

e VHTEprnpeTupoBaTb  [JaHHble U WUCMOMNb30BaTb  Hay4Hble
AokasaTenbCcTBa ANdA NoSlyYeHUsa BbIBOOOB.

Llenn unsyyeHns u3Mkm Ha ypoBHE OCHOBHOro obuiero obpasoBaHus
onpegeneHol B KoHuenuuu npenogaBaHus ydebHoro npeameta «Pusmka» B
obpasoBaTenbHbIX oOpraHuM3aumsax Poccunckon degepauunmn, peanusyroLmx
OCHOBHble o0OLleobpasoBaTenbHble MporpamMmbl, YTBEPXKOEHHON pelueHneM
Konnernn Munuctepctea npocselleHunst Poccunckon degepaumm (MpoTokon ot 3
aekabps 2019 r. Ne MK4BH).

Lienu nsyyenunsa cpumsmnku:

e npuobpeTeHne WHTepeca W CTpPeMIEHUs OBy4aloLMXCAa K Hay4yHOMY

N3y4EeHUIO NpuUpoabl, pasBUTUE WX WHTENNEeKTyanbHbIX U TBOPYECKMX
crnocobHocTen;



e pasBuUTME nNpeacTaBfeHWrM O HayyHOM  MeTode  MO3HaHuA U
dopmMmpoBaHMe MCCNefoBaTENbCKOrO OTHOLWIEHUST K OKPYXaroLmm
ABNEHUAM;

e (JOpMUMPOBaAHME HAY4YHOrO0 MMUPOBO33PEHUS KaK pesyfibTaTa U3yyYeHus
OCHOB CTPOEHNA MaTepumn 1 yHaamMeHTanbHbIX 3aKOHOB (PU3NKK;

e (opmMMpoBaHME NpeacTaBAeHnn 0 ponn (puUsnkM ONa pasBuTUS OpYyrnx
€CTEeCTBEHHbIX HayK, TEXHUKN U TEXHONOMNN;

e pas3BuTME TMNpeAcTaBfeHMrM O  BO3MOXHbIX  cdepax  byaywen
npodeccnoHanbHON OeATENbHOCTU, CBA3AaHHOW C OM3NKOWN, NOAroTOBKa
K AanbHenwemy oby4eHnto B 3TOM HanpasfieHun.

[oCcTuxeHne aTnx uenen nporpammbl No uanke Ha YPOBHE OCHOBHOIO

obuiero obpasoBaHusa obecneynBaeTca peLleHneM cregyowmx 3agay:

e npuobpeTeHne 3HaHWA O [JUCKPETHOM CTPOEHUM BewecTBa, O
MEXaHWYeCKUX, TENSOBbIX, 3NEKTPUYECKUX, MarHUTHbIX U KBAHTOBbIX
ABNEHUSAX;

e npuobpeTeHne yMeHu onncbiBatb N 06BACHATL PUINYECKNE SABNEHUS C
NCNOSIb30BaHNEM MOMYYEHHbIX 3HAHWNA;

e OCBOEHME MEeTOOOB pelleHUs MpoCTEeMWNX pPacyE€THbIX 3ajad C
NCNOJSIb30BaHNEM dom3nyecknx Moaeneu, TBOPYECKNX n
NPaKTUKOOPUEHTMPOBAHHbIX 3a4av;

e pasBuTUE YMeHWn HabnwgaTb MNPUPOAHbIE SABMEHUA W BbIMOMAHATb
OnbIThl, NabopaTopHble paboTbl U AKCNEPUMEHTasbHbIE NCCNeAO0BaHUS C
NCMNonNb30BaHNEM N3MepUTENbHbIX NPUBOPOB;

e OCBOEHMe NpneMoB paboTbl C MHopMaLmen PU3n4ecKkoro cogepxaHus,
BKMOYas MIHPOPMAaLNIO O COBPEMEHHbIX JOCTUXKEHUAX (DU3MKK, aHanm3 un
KpUTU4eckoe oueHnBaHne NHopmaumu;

e 3HAKOMCTBO CO cdepamn  npodecCcnoHanbHOM  OesTENbHOCTH,
CBSI3@HHbIMM  C  (U3NKOW, WU  COBPEMEHHBIMW  TEXHOMOIMUSIMW,
OCHOBAHHbIMWN Ha OCTUXEHUSAX PU3NYECKON HaYKM.

Ha n3yyeHne dumsmkm (6a3oBbii ypOBEHL) HA YPOBHE OCHOBHOrO OOLLEro
obpasoBaHusa oTBOAUTCSA 238 4acos: B 7 knacce — 68 yacoB (2 4yaca B Hefent),
B 8 knacce — 68 yacoB (2 4Yaca B Hegento), B 9 knacce — 102 yaca (3 4aca B
HeZento).

MNpeanaraemMsblit B nporpaMmmMe no manke nepeyeHb nabopaTopHbix paboT u
OMNbITOB HOCWUT peKkoMeHAaTemnbHblA  XapakTep, YyduTenb AenaeTt BblIbop
npoBeadeHuss nabopaTopHbiX paboT M OMNbITOB C YYETOM MHOUBMAYATbHbIX
ocobGeHHOCTEN  OOyvalolMXCsl, CrnuUcKa  3KCMepUMEHTarbHbIX  3adaHui,
npeanaraembix B pamKkax OCHOBHOIO rocy]apCTBEHHOIro ak3ameHa no umanke.



COOEPXAHUE OBYYEHUA
7 KINACC

Pazpgen 1. ®Pusunka n e€ ponb B NO3HaAHMU OKpYXKalowero Mmmpa.

dusmnka — Hayka O npupoge. AsneHus npupoabl. dPusmyeckme ABMEHUS:
MeXxaHu4yeckme, TeNSoBble, ANEKTPUYECKME, MArHUTHbIE, CBETOBbLIE, 3BYKOBbIE.

dusnyeckne BenuMUUHbL. MN3MmepeHne uanyecknx BenunyumH. dusmyeckue
npnbopsl. MNMorpewHoCcTb M3mMepennin. MexxagyHapogHas cuctema eauHuL,.

Kak wu3nka u [Opyrme ecTecTBeHHble Hayknm uU3y4alT npupoay.
EcTtecTBEeHHOHay4HbI MeTOL MO3HaHWA: HabntogeHWe, NOCTaHOBKA Hay4yHOro
BOMpoCa, BblABMWKEHWE TUNOTE3, IKCNEPUMEHT MO NPOBEPKE T[UNoTes,
obbsicCHeHMe Habngaemoro sBneHus. OnucaHne U3NYECcKUx SBMEHUNA C
NOMOLLIbIO MOAENEN.

HdemoHcmpauyuu.

1. MexaHun4eckne, TennoBble, 3NEKTPUYECKNEe, MarHuTHble, CBETOBbIE

SABIIEHUS.
2. dusndeckme npmbopsbl 1 Npoueaypa NpsiMbIX U3MEPEHUIA aHANOroBbIM Y
UM pPOBbLIM NPUOOPOM.

JlabopamopHbie pabomsbl u onbimsl.

OnpepgeneHune LeHbl AeneHns Wwkarnbl uaMmepuTenbHOro npmudopa.
N3mepeHne pacCTosHUM.

N3mepeHne obbEMa XnakocTn n TBEPAOro Tena.

OnpepgeneHune pa3amepoB Manbix Ten.

N3mepeHne Temnepatypbl Npu MNOMOLLM XUOKOCTHONO TEPMOMETPa U
AaTymnka TemnepaTtypebl.

[MpoBeaeHne nccrnegoBaHus NoO NPoOBEPKEe rMnoTesbl: AanbHOCTb NOMéTa
Lapuka, nyLeHHOro ropu3oHTanbHo, Tem bonblle, Yem 6ornbLle BbiCOTa
nycka.

Pasnen 2. lNepBoHavanbHble CBeAeHNUA O CTPOEHUU BellecTBa.

CTtpoeHne BellecTBa: aTtoMbl M MOMEKynbl, WX pasmepbl. OnbiThl,
AoKasblBaloLmMe ANCKPETHOE CTPOEHME BELLIECTBA.

[BmxeHne 4actuy BewectBa. CBA3b CKOPOCTU ABWXEHUS 4acTuy, C
TemnepaTtypon. bpoyHoBckoe aswxeHue, andpdysua. Baammogencreme vactuy,
BeELEeCTBa: NPUTSIKEHME N OTTarkKMBaHue.

ArperaTHble COCTOSIHUSI BELLLECTBA: CTPOEHME ra3oB, XXUOKOCTEN U TBEPAbBIX
(kpucTannuyecknx) Ten. BaaMmocBssb Mexay CBOMCTBaMM BELLECTB B pasHbIX
arperatHbIX COCTOSIHUSIX U UX aTOMHOMONEKYNAPHbIM cTpoeHnem. OcobeHHOCTH
arperaTHbIX COCTOSIHU BOAbI.

HdemoHncmpayuu.

1. HabnogeHne 6pOyHOBCKOro ABUMXEHUS.

2. HabniogeHune gudpdysmn.

3. HabnogeHne  sBNEHU,  OODBACHAKLWNXCA  NPUTSHKEHUEM UMK

OTTanknBaHMeM 4acTuL, BELLECTBA.
JlabopamopHbie pabomsbl u onbIMmsbl.
1. OueHka pOnameTpa atoMa MeToAoM psiaoB  (C - MCMONb30BaHUEM

doTorpacun).
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2. OnbITbl N0 HaGNOLEHWNIO TEMMOBOIO PacLUMPEHUSI ra3os.

3. OnbITbl N0 OGHAPYXEHNIO AENCTBUS CUIT MONEKYNAPHOIO NPUTSXKEHUS.

Paszpgen 3. [iIBUXXeHne n B3amumoaencTeme Ten.

MexaHn4yeckoe OBUXeHWe. PaBHOMEpPHOE M HepaBHOMEPHOE [BWXEHME.
CkopocTb. CpegHsisi CKOPOCTb NPU HEPABHOMEPHOM ABMXEHUU. PacyéT nytn u
BPEMEHU OBUXEHMUS.

ABneHne uHepuun. 3akoH MHepuuun. Baammopgencteme Ten Kak npuumnHa
N3MEHEHNS1 CKOpOCTM ABwxKeHua Ten. Macca kKak Mepa WHEpPTHOCTM Tena.
[MnoTHocTb BewecTBa. CBA3b MNSIOTHOCTU C KOSIMYECTBOM MOJSIEKYN B eAuHULE
ob6bEéMa BellecTBa.

Cuna Kak xapakTtepucTtuka B3ammogenctems ten. Cuna ynpyroctyu 1 3akoH
'yka. 'amepeHune cunbl ¢ NOMOLWbLI0 AMHAMOMeETpa. SABMeHne TAroTeHnsa n cuna
TskecTn. Cumna TaXecTm Ha [Apyrux nnaHetax. Bec Tema. HesecomocTb.
CnoxeHue cun, HanpaeBneHHbIX MO OogHOW NpsAMOW. PaBHoaencTByowas cun.
Cuna TpeHus. TpeHne CKONbXEHUs U TpeHWe MOoKosA. TpeHue B npupoae wu
TEXHUKE.

HdemoHcmpayuu.

HabnogeHne mexaHn4eckoro ABMXeHNA Tena.
N3mepeHne ckopocTn NPsIMOSNTIMHENHOIO ABUXEHUA.
HabntogeHne aBneHns nHepunu.
HabnogeHne nameHeHns ckopocTy Npyu B3anMoaencTBumn Ten.
CpaBHeHMe Macc no B3anMogencTBUIO TEN.
CnoxeHune cun, HanpasBfieHHbIX MO OAHOK NPSIMON.
ﬂa60pamoprle pabombi u onbIMabl.
1. OnpegeneHne CKOPOCTM PaBHOMEPHOIO ABMKEHMUS (LLapMKa B XXUAKOCTH,
MOAENN 3NEKTPUYECKOro aBTomodbumnsa u Tak ganee).
2. OnpeneneHne cpefHeN CKOPOCTU CKOMbXEHUs Bpycka unn wapuka no
HaKMOHHOWM NSTIOCKOCTM.
3. OnpegeneHne NNOTHOCTM TBEPAOro Tena.
4. OnbITbl, AEMOHCTPUpPYIOLLME 3aBMCUMOCTb pacTskeHus (aedopmauun)
NPYXXMHbI OT NPUIOXXEHHOW CUMbI.
5. OnbITbl, AEMOHCTPUPYIOLLUNE 3aBUCMMOCTb CUITbl TPEHUSA CKOMbXEHUS OT
Beca Tena 1 xapakrtepa conpukacaroLLnXcsi MOBEPXHOCTEMN.

Pazpen 4. [laBneHue TBEpAbIX Tes, XXMAKOCTEN U ra3os.

HaeneHne. Cnocobbl yMEHbLUEHUSA U yBENUYEHUS OaBneHus. [aBneHue
raza. 3aBMCUMMOCTb [aBreHus rasa OT oObéma, TemnepaTypbl. [lepepada
AaBneHust TBEPAbIMM Tenamu, XUOKOCTAMM U rasamu. 3akoH [lackans.
[MHeBMaTMYECKNE MalWHblL. 3aBMCUMOCTb AaBMIEHUSA XUOKOCTU OT rNyOuHbI.
'mopocTtatuyeckmn napagokc. CooOwarowmeca cocygbl. [mopaBnuyeckme
MEXaHN3Mbl.

ATmocdepa 3emnu n atmoccepHoe aasrieHne. MNpUynHbl CyLecTBOBaHUS
Bo3ayLwHon obonoykn 3emnu. OnbiT Toppudennun. NamepeHne aTMocqEepHOro
AasneHns. 3aBMCUMOCTb aTMOCKEPHOro AaBfeHust OT BbICOTbl Hag YPOBHEM
mMops. Mpunbopbl AnNs namepeHnss aTMocdepHOro AaBreHns.

[enctBme XNOKOCTU U rasa Ha NorpyXeHHoe B HUX Teno. BbiTankueatowwas
(apxumepgoBa) cuna. 3akoH Apxumeaa. NnasaHue Ten. BosgyxonnaBaHue.

HdemoHcmpayuu.

oOghwNE



3aBMCMMOCTb AaBfieHUs rasa oT TeMnepaTypbl.

[Mepenaya gaBneHUs XUOKOCTLIO U ra3oMm.

CooObwatowmeca cocyapl.

'mapasnuyecknn npecc.

[MposBneHne aencTena atMocdepHOro JaBreHuns.

3aBMCMMOCTb BbITanKMBaloLWen Cunbl OT 00bEMa MNOrpyXEHHOW YacTu
Tena v NIIOTHOCTU XWOKOCTW.

PaBeHCTBO BbITankmBawLlen CUilibl BECY BbITECHEHHOW XUAKOCTN.
Ycnosue nnasaHWg Ten: nraBaHWe Unn norpy>xeHne Ten B 3aBUCUMOCTU
OT COOTHOLLEHNA NIIOTHOCTEN Tena U XUOKOCTU.

JlabopamopHbie pabomsbi u onbIMsbl.

1. WccnepoBaHne 3aBUCMMOCTM Beca Tena B Boae OT ob6béma
NOrpy>XEHHOM B XXMOKOCTb YacTu Tena.

2. OnpegeneHne BbiTankMBalOWEN Cunbl, OEWCTBYIOWEN Ha Teno,
NOrpy>X€HHOE B XNOKOCTb.

3. lpoBepka HE3aBMCUMOCTU BbiTaNKMBalOWeEN CUMbl, OEWACTBYOLLEN Ha
Teno B XWUAKOCTWU, OT Macchbl Tena.

4. OnbITbl, AEMOHCTPUPYKOLLUMNE 3aBUCMMOCTb BblTaNKMBAOWEN CWUMbl,
OENCTBYIOWEN Ha TeNo B XUMAOKOCTU, OT OBbEMa MOrpyXEHHOM B
XWOKOCTb YacTu Tena n oT MNAOTHOCTU XXUOKOCTMW.

5. KoHCTpyupoBaHMe apeomeTpa WM  KOHCTPyMpOBaHMWE  JIOOKM U
onpeaerneHne eé rpy3onogbEMHOCTH.

Pazpgen 5. PaboTa u MOWHOCTb. QHeprus.

MexaHn4yeckas pabota. MowHOCTb.

[MpocTble MexaHu3Mbl: pbldar, 650K, HaknoHHas NNockocTb. [lpaBuno
paBHOBecusa pblvara. lNpumeHeHue npaBuna paBHOBECUS pbldara K 6IoKy.
«3onotoe npaBusio» MexaHukn. Kl npocTbix MexaHusmoB. [lpocTble
MEXaHM3Mbl B ObITY N TEXHUKE.

MexaHndyeckaa aHeprus. KuHeTnyeckass M NOTeHUManbHas 3JHeprus.
[MpeBpalleHne oOoOHOro BMAA MeXaHM4YeCKOW 3JHeprum B Apyron. 3akoH
COXpPaHEeHNA SHepPrmm B MeXaHUKe.

HdemoHcmpauyuu.

1. MNpnmepbl NPOCTLIX MEXAHU3MOB.

JlabopamopHbie pabomsbi U OnNbIMbI.

1. OnpepgeneHne paboTbl CUNbl TPEHUS NMPU PAaBHOMEPHOM OBWXKEHUM Tena

MO ropM30OHTarNbHOW MOBEPXHOCTH.

2. WccneposaHne ycnosui paBHOBECUS pblyara.

3. NamepeHue Kl HaknoHHOW MOCKOCTH.

4. N3y4yeHne 3aKoHa COXPaHEHUS MeXaHNU4eCKON IHepPrumw.

8 KITACC

oghrwnNE

© N

Pasnen 6. TennoBble sBNeHUs.

OCHOBHbIE MOMOXEHUST MOJSIEKYSIIPHO-KUHETUYECKON TEOPUN CTPOEHUSA
BelwlecTBa. Macca n pasmepbl aToMOB M Mosiekyn. OnbiTbl, NoATBEPXOaOLWMeE
OCHOBHbIE MOJIOXEHUS MOSEKYIISIPHOKMHETUYECKON TEOPUMN.

Mogenu TBEPAOro, XWOKOrO W rasoobpasHOro COCTOSHMIK BellecTBa.
Kpuctannuyeckune n amopHbole Tena. O6bsiCHEHNE CBONCTB ra3os, XUOKOCTEN U



TBEPAbIX TENl Ha OCHOBE MOJSIOKEHUN MONEKYNAPHO-KUHETUYECKON TEOPUMW.
CmaunBaHme 1 kKanunnsipHble ABMeHUs. TennoBoe pacllnpeHne n cxaTume.

TemnepaTtypa. CBs3b TemnepaTypbl CO CKOPOCTbH TEMMOBOr0 OBWXEHUS
yactuy. BHyTpeHHsAs1 3Heprnsas. Cnocobbl M3MEHEHUA BHYTPEHHEN SHEpPruu:
Tennonepenava n coBepLueHne paboThl. Buabl Tennonepegayu:
TEnnonpoBOAHOCTb, KOHBEKUNS, U3NYYEHUE.

KonnyectBo TennoTbl. YaenbHasa TENNOEMKOCTb BellecTBa. TennoodbmeH un
TennoBoe paBHOBecue. YpaBHeHMe TennoBoro 6anaHca. [InaeneHne u
OTBEpAEBAHME KPUCTarNIMYECKUX BELLECTB. YOenbHasi Tennorta nnaBfeHus.
MapoobpasoBaHne n koHAeHcauusa. cnapenue. KuneHne. YgenoHas Tennota
napoobpasoBaHus. 3aBMCUMOCTb TemMnepaTypbl KUMNEHUS OT aTMOCHEPHOro
AaBneHus.

BrnaxHocTb Bo3ayxa.

OHeprus Tonnuea. YaenoHas Tennota cropaHus.

MpuHumnbl paboTbl TennoBbix Asuratenen KI1O TennoBoro agsurartens.
TennoBble ABUraTenn n 3awmra oKpyxaroLlen cpegbl.

3aKOH COXpaHeHus N NpeBpaLleHnst IHEPTUN B TENSTOBLIX NpoLeccax.

HdemoHcmpayuu.

HabnogeHne 6poyHOBCKOro ABMKEHUS.

HabnogeHne andpdysuun.

HabnogeHne ssBneHnn cMavymBaHna N KanunnapHbIX SBAEHUNA.

HabnogeHne TennoBoro pacwimpeHns Ten.

M3meHeHne gaBneHua rasa npu n3amMeHeHun obbEma 1 HarpeBaHum Unu

oxnaxkaeHuu.

[MpaBuna namepeHnsa TemnepaTypbl.

Buabl Tennonepenayn.

OxnaxgeHne npu coBepieHnn paboThi.

HarpeBaHue npu coeplieHnn paboTbl BHELLHMMU CUTaMM.

0. CpaBHeHMe TENNOEMKOCTEN pasfNYHbIX BELLECTB.

11. Habntogenue knnexHus.

12. HabntogeHne nocTtostHCTBa TeMnepaTypbl Npu NriaBieHun.

13. Moaenu TennoBbIX ABUraTenen.

JlabopamopHbie pabomsbi U onbIMbI.

1. OnbITbl N0 OBGHAPYXEHUIO OEUCTBUSA CUIT MOSIEKYNSIPHOIO NPUTSXKEHMS.

2. OnbITbl N0 BbIpaLLMBaHMIO KPUCTAsI0B NOBApPEHHOM CONU NN caxapa.

3. OnbITbl NO HaGMNOAEHMIO TEMNNOBOrO pPacLUMPEHUs ra3oB, XUOKOCTEN U

TBEPAbIX Ten.

OnpepeneHune gaBneHus Bo3gyxa B 6annoHe wnpuua.

OnbITbl, OEMOHCTpPUPYOWME 3aBUCUMOCTb [aBneHua Bo3gyxa OT ero

obbEMa 1 HarpeBaHUs NN OXNaXXaeHus.

6. lMpoBepka rmnNoTesbl MIMHENHON 3aBUCUMOCTM OfMHbI CTONBMKA XXUOKOCTU
B TEPMOMETPUYECKON TPYyOKe OT TemMnepaTtypsbl.

7. HabnogeHne u3MeHeHUss BHYTPEHHEW JHeprun Tena B pesynbraTe
Tennonepeaayn n paboTbl BHELLIHMUX CUT.

8. WNccnepoBaHue siBneHna TennoobmMeHa npu CMELUMBaHUN XONOAHOM U
ropsiyen BoAbl.

agrwpPE
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9. OnpeneneHne Konmu4yectBa TensioTbl, MOSIyYEHHOrO BOAOW  NpwU
TennoobmeHe ¢ HarpeTbiM MeTannM4YeCcKnm LUANHOPOM.

10. OnpepgeneHune yaenbHOM TENSTOEMKOCTW BELLECTBA.

11. WccnepoBaHue npouecca ncnapeHus.

12. OnpegeneHne OTHOCUTENBHOM BNaXXHOCTU BO3ayXa.

13. OnpegeneHuve yoenbHOW TeNNOThbl NNaBneHns noaa.

Pasgen 7. 9neKkTpuyeckue n MarHUTHble SBJIeHUS.

onekTpusauus Ten. [IBa poaa anekTpuyecknx sapsnos. Baanmopgencteue
3apshkeHHbIX Ten. 3akoH KyrnoHa (3aBUCMMOCTb CUMbl  B3aMMOLENCTBUS
3apshKEHHbIX TeN OT BENNYNHbBI 3apsSL0B M PpacCTOSAHUS MexXay Tenamn).

onekTpuyeckoe none. HanpsykéHHOCTb anekTpuyeckoro nons. lMpuHuun
Cynepno3numnmn 3NeKTpUYecKnx nonen (Ha Ka4eCTBEHHOM YPOBHE).

HocuTtenun anekTpnyeckux 3apsgoB. OreMeHTapHbIN 3NIEKTPUYECKUI 3apsag.
CtpoeHne artoma. [lpoBOAHWKM W ONSNEKTPUKM. 3aKOH  COXpaHEHUs
3N1eKTPMUYECKOro 3apsaa.

ONEeKTPUYECKMA TOK. YCNOBUSA CYLLECTBOBAHUS 3NEKTPUYECKOro ToKa.
MCTOYHMKM NOCTOSAHHOrO TOKa. [1eNCTBUA INEKTPUYECKOro TOKa (TensioBoe,
XUMUNYECKOE, MarHUTHOE). QNEKTPUYECKMI TOK B XKUOKOCTAX U rasax.

onektpuyeckaa uUenb. Cuna Toka. OriekTpuyeckoe  HanpsiKeHue.
ConpoTueneHne NpoBogHMKa. YaenbHOe conpoTuereHne Bewectsa. 3akoH Oma
ana  ydactka uenu. [locnegoBaTenbHoe W napannenbHoe CcoeauHeHue
NPOBOLHUKOB.

Pabota X MOLWHOCTb 3fekTpuyeckoro Toka. 3akoH [bkoyns—JleHua.
OneKkTpnyeckne Luenn n notTpedutenn anekTpuyeckon aHeprim B 6biTy. KopoTkoe
3aMblKaHue.

[MocTosiHHbIE ~ MarHuTbl.  B3aummogencTBume - MOCTOSIHHbIX — MarHUTOB.
MarHutHoe none. MarHutHoe nosie 3eMnuM M ero 3HadeHue ONA KU3HWU Ha
3emne. OnbIT OpcTtega. MarHuTtHOe none anekTpudeckoro Toka. [MpumeHeHne
9IeKTPOMArHMTOB B TexHuKe. [enctBMe MarHMTHOro nons Ha NpPOBOLHUK C
TOKOM. ornekTpoasuratens NMOCTOSIHHOTO TOKa. Mcnonb3oBaHue
anekTpoaBuraTenen B TEXHNYECKUX YCTPONCTBAX U HA TpaHCMopTe.

OnbiTbl ®apages. ABneHne anekTpoMarHnTHon nHaykumn. MNpaeuno JleHua.
QrekTporeHepaTop. Cnocobbl nosily4yeHmns 3NEeKTPMUYECKON QHEeprum.
ONEKTPOCTaHUMN Ha BO30OHOBNSAEMbIX MCTOYHUKAX SHEPTUN.

HdemoHcmpauyuu.

QnekTpusauus Ten.

[1Ba pofa aneKkTpuyeckmx 3apsaoB 1 B3anMogencTBmne 3apsikKeHHbIX Ten.
YCTpPONCTBO U OeNCTBME 3rEKTpOCKona.
QrekTpocTaTMyeckasa NHOYKUuS.

3aKOH COXpaHeHUs1 ANEKTPUYECKMX 3apaLoB.
[MpOBOOHUKM U ONINEKTPUKMN.

MogenupoBaHue CUMNOBbIX JIMHUN SNEKTPUYECKOTO MOSIS.
MCTOYHNKM NOCTOAHHOrO TOKA.

[encTBus aneKTpMYecKoro Toka.

0. OIIEKTPUYECKUIN TOK B XXUOKOCTW.

11. [[a30BbIV paspaa.

12. N3mepeHne cunbl Toka aMnepMeTpOM.

Hoo~NoohwNE



13. N3mepeHne aneKkTpuyeckoro Hanps»keHusi BOSIbTMETPOM.
14. PeoctaT n marasuH ConpoTUBIIEHUN.

15. B3anmopgencreme noCTOAHHbIX MarHUTOB.

16. MopagenupoBaHue HEBO3MOXHOCTM pasfefieHnst NosCcCoB MarHmTa.
17. MoaenupoBaHne MarHUTHbIX NOSIEN NOCTOSIHHBIX MarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHoe none Toka. QNeKTpoOMarHuT.

20. [lencTtBMe MarHUTHOro Nosns Ha NPOBOAHUK C TOKOM.

21. OnekTpoaBuratesib NOCTOSAHHOrO TOKa.

22. NccnenoBaHne siBEHUst 3NEKTPOMarHUTHON MHAYKLUNN.

23. OnbiTbl ®apapes.

24. 3aBMCUMOCTb HanpaBneHna WHOYKUMOHHOIO TOKa OT YCHOBWUMK €ro
BO3HMKHOBEHMUS.

25. OneKkTporeHepaTop NOCTOSAHHOrO TOKa.

JlabopamopHbie pabomsbi u onbimsl.

1. OnbiTbl NO HaOMNIOAEHUIO 3SNEeKTpu3auun Ten UHOYKUMEN W npu

COMPUKOCHOBEHMM.

2. ViccnepoBaHne [OeNCTBUS 3MEKTPUYECKOro MNons Ha NPOBOAHUKA U
ON3NEKTPUKMN.

3. Cbopka n npoBepka paboTbl 3INEKTPUYECKON Lenn NOCTOSIHHOrO TOKa.

4. NamepeHune n perynmpoBaHme Cunbl TOKa.

5. VamepeHune 1 perynupoBaHue HanpsXKeHus:.

6. ViccnepgoBaHue 3aBMCUMOCTU CWMbl TOKa, MAYLWIEro Yyepes pe3ncTop, OT
COMpPOTMBIIEHMSI PE3MCTOPA N HAMNPSXKEHUS Ha pe3ncTope.

7. OnbIThl, AEMOHCTpUpYyoLLne 3aBUCMMOCTb 3NEeKTPUYECKOro

COMPOTMBIIEHMST MPOBOAHMKA OT €ro AfvHbl, nfowaan nonepevHoro
ceyeHus U matepmana.

8. lMNpoBepka npaBuna CNOXEHWUS HanpsbkeHur npu nocnegoBaTesibHOM
COeANHEHNN OBYX PE3NCTOPOB.

9. lMNpoBepka npaBuna AnNa cunbl Toka NpuW NapanfenbHOM CoeguHEHUU
pe3ncTopoB.

10. OnpeneneHve paboOTbl 3MNEKTPUYECKOro ToKa, uAayLlero 4epes
pes3uncTop.

11. OnpepgeneHve MOLLHOCTU 3MEKTPUYECKOro TOKa, BblAensieMon Ha
pesuncTope.

12. WccnepoBaHue 3aBUCMMOCTM CUMbl TOKA, MAYLIEro Yepes3 NnamMnouKy,
OT HaNPSPKEHUS HA HEN.

13. Onpepenenue K4 HarpeBaTtens.

14.  WccnepoBaHve  MarHMTHOrO  B3aMMOOENCTBUS MOCTOSIHHbIX
MarHMTOB.

15. N3ydeHne MarHUTHOro nmnons MOCTOSHHbIX MarHUTOB MpU KX
obbeauHeHN 1 pasgeneHnn.

16. NccneposaHne [enCTBUA  3MEKTPUYECKOro TOKa Ha MarHUTHYHO
CTpernky.

17.  OnbITbl, AEMOHCTPUPYHOLLNE 3aBUCUMOCTb CUSbl B3aMMOAEWNCTBUS
KaTyLlKM C TOKOM U MarHuTa OT CUMbl TOKa W HanpaBneHusl Toka B
KaTyLUKe.



18. N3y4yeHne gencTBMsa MarHMTHOMO NOSs Ha NPOBOLHUK C TOKOM.
19. KoHcTpympoBaHue n nydeHune paboTbl anekTpoaBuraTens.
20. N3amepeHnune Kl anektpoasuratesisHOM YyCTaHOBKM.
21. OnbITbl N0 MCCNegoBaHMIO SABMEHUS 3MEKTPOMArHUTHOM WHOYKUUK:
nccrnegoBaHMe U3MEHEHUW 3HaYeHUa U HanpaBneHna WMHAYKLWOHHOIo
TOKa.
9 KINACC

Paspgen 8. MexaHu4yeckue siBrieHus.

MexaHuyeckoe paBuxkeHne. MaTtepmanbHad Todyka. Cuctema OTCYETA.
OTHOCUTENBHOCTL MEeXaHU4YecKoro OBwxeHus. PaBHoMepHOe npAMOnUHENHOe
apmwxeHne. HepaBHOMepHoe npsiMonMHenHoe  aBwxkeHue. CpegHsas  u
MrHOBEHHas CKOPOCTb Terna npu HepaBHOMEPHOM ABWKEHUMW.

YckopeHue. PaBHOYCKOpPeHHOe npsaMonunHenHoe aswxkeHne. CBoboaHoe
nageHue. OnbIThl Manunes.

PaBHOMepHOe OBWXeHWe Mo OKPYXHOCTU. epuog n Yactota obpalleHus.
JInHenHasa n yrnosas ckopocTtu. LleHTpocTpeMutensHoe ycKkopeHue.

[MepBbIn 3akoH HbtoTOHA. BTOopown 3akoH HbtoTOHa. TpeTuit 3akoH HbloTOHa.
[MpyvHUKMN cynepnosnuyum cusn.

Cuna ynpyroctn. 3akoH ['yka. Cuna TpeHus: cuna TPEHUS CKOJSIbXEHUS,
cuna TpeHusa NoKos, Apyrne Buabl TPEHUS.

Cuna TaXKeCcTn N 3aKOH BCEMUPHOro TAroTeHud. YckopeHne cBobogHOro
nageHusa. [ewkeHne nnaHet Bokpyr CornHua. [lepBas KocMuyeckasi CKOPOCTb.
HeBecomMoCTb 1 neperpysku.

PaBHOBecne maTtepmanbHOM  Touku.  ABCOMIOTHO  TBEpPAOE  Teno.
PaBHOBecne TBEPOOro Tena ¢ 3akpenynéHHOM OCbio BpaweHuUss. MOMEHT cunbl.
LleHTp TskecTn.

Mmnynbc Tena. iameHeHne nmnynsca. IMnynbc cunbl. 3akOH COXpaHeHUs
nmMnyrnbca. PeakTuBHoOe OBUXEHME.

MexaHndyeckaa pabota M MoWHOCTb. PaboTa cun TSXecTu, ynpyroctw,
TpeHus. CBsA3b aHeprum n paboTbl. MNMoTeHunanbHaa aHeprus Tena, NOAHATOro
Hag MOBEPXHOCTbIO 3emnn. [loTeHuManbHasi SHeEpPrns CXaTon MPY>XMHbI.
KuHeTnyeckasa aHeprusi. Teopema O KMHETUYECKON dHEeprum. 3aKOH COXpaHeHUs
MEeXaHMNYeCKOWN SHEPruun.

HdemoHcmpauyuu.

1. HabnogeHne MexaHW4eckoro OBWXEHWS Tena OTHOCUTENbHO pasHbIX

Ten OTCYETA.

2. CpaBHeHVe nyTen U TpaeKkTopun OBUXKEHWA OLAHOro M TOro Xe Tena
OTHOCUTENBbHO pasHbIX TeNn OTCYETA.

N3mepeHne cCKopoCTU 1 YCKOPEHUS NPSAMOSTMHENHOMO ABVKEHUS.

NccnenoBaHne Nnpu3HakoB paBHOYCKOPEHHOIO ABMKEHUS.

HabntogeHne aBmXeHnsa Tena no oKpy>KHOCTW.

HabniogeHne MexaHU4eckux SABNEeHU, MNPOUCXOOSWNX B CUCTEME

oTcyéta «Tenexka» npu €€ paBHOMEPHOM W YCKOPEHHOM ABWKEHUMU

OTHOCUTENBLHO KabnHeTa PU3nKN.

7. 3aBMCMMOCTb YCKOPEHUSI Tena OT Macchl Terla N eNCTBYIOLLEN HA HEro
CuUnbl.
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8. HabniogeHune paBeHcTBa cus Npyv B3aMMOAENCTBUN Te.

9. 3ameHeHMe Beca Tena npu yCKOPEHHOM OBMKEHUN.

10. Mepepaya mnynbca Npyv B3aMMogencTsum Tern.

11. MpeobpasoBaHus aHEPrun Npun B3aMmoaencTemm Ten.

12. CoxpaHeHue nmnyrnbca Npu Heynpyrom B3anMogencTBmun.

13. CoxpaHeHue nmnynbca npy abCcontTHO ynpyroMm B3aMMoaencTBun.

14. HabntoaeHne peakTMBHOIO ABUMXEHUS.

15. CoxpaHeHune MexaHn4Yeckon aHeprum npym cBob6o4HOM NageHuu.

16. CoxpaHeHne MexaHU4YeCcKoW SHeprum npu AOBMXEHUM Tena nog
AENCTBUEM MPYXUHbI.

JlabopamopHbie pabomsbi u onbiMmsbl.

1. KoHCTpympoBaHue TpakTa Afis pasroHa W garnbHeuwero pasBHOMEPHOro
OBWXEHUS LUapUKa UNu TENEXKMN.

2. OnpeneneHne cpegHen CKOPOCTU CKOMbXEHUA Opycka vnu OBUXEHUSN
LapuKa No HaKNoOHHOW MIIOCKOCTN.

3. OnpegeneHne ycKopeHusi Tena npu pPaBHOYCKOPEHHOM ABWMXKEHUU MO
HaKMOHHOWM NJSTIOCKOCTM.

4. NccnepoBaHne 3aBUCMMOCTU NYTU OT BPEMEHM MPU PaBHOYCKOPEHHOM
ABWXEHUN 6e3 HavYanbHOW CKOPOCTM.

5. lNpoBepka rmMnNoTesbl: e€crnnm npu pPaBHOYCKOPEHHOM ABWXeHUN ©0e3
Ha4anbHOM CKOPOCTM MYTU OTHOCATCA KaK psag HEYETHbIX 4ucen, TO
COOTBETCTBYIOLLNE MPOMEXYTKN BPEMEHN OANHAKOBBI.

6. NccnegoBaHne 3aBUCUMOCTU CUIMbl TPEHUSI CKOMBXEHUSI OT  CUMbI
HOpPMasbHOro AaBneHUS.

7. OnpeneneHune KOadPUUNEHTA TPEHNSA CKOMBbXEHUS.

8. OnpepneneHune XECTKOCTU MPY>KMHbI.

9. OnpepgeneHne paboTbl CUIbl TPEHUS NPU PaBHOMEPHOM ABWXEHUM Tena
MO ropM30OHTarbHOW NOBEPXHOCTH.

10. OnpepgeneHne paboTbl cuUnbl YNpyroctu npuv noabeEMe rpysa C
NCNOSIb30BaHMEM HEMOABWMKHOIO U NOABUMXHOIO 6/10KOB.

11. N3yyeHne 3akOHa CoOXpaHEeHUS SHEPTnN.

Pa3pen 9. MexaHn4yeckune Kone6aHusi u BONHbI.

KonebaTtenbHoe pgBukeHne. OCHOBHblE XapaKTEPUCTUKN  KorebaHwui:
nepuod, 4acrtorta, amnnutyga. Matematuyeckun u MPYXUHHBbIA  MaATHUKN.
[MpeBpalleHne aHeprm npun konebatenbHOM ABMKEHUMN.

3atyxaowme  konebaHusa.  BblHyxgeHHble  konebaHusi. Pe3oHaHc.
MexaHuyeckne BOMHbl. CBOMCTBA MexaHW4ecknx BOSH. [1poaonbHbie WU
nonepeyvHole BOMHbl. [nNuHa BOMHbI M CKOPOCTb €€ pacnpoCTpaHEeHUs.
MexaHunyeckue BOSHbI B TBEPAOM Terne, CEeMCMUYECKNE BOSTHbI.

3ByK. 'POMKOCTb 3ByKa W BbicOoTa TOHa. OTpaxeHue 3Byka. MHGpasByk u
yNbTpas3BYK.

HdemoHcmpauyuu.

1. HabnwopgeHne konedbaHun Ten noa OEeNCTBUEM CUMbl TSXXECTU U CUnbl

ynpyrocTu.

2. HabniogeHwne konebaHum rpysa Ha HATU U Ha NPY>XUHE.

3. HabniogeHune BbIHYXOEHHbIX KonebaHui n pesoHaHca.

4. PacnpocTpaHeHne NpoAoSibHbIX 1 NONepeYHbIX BOSH (Ha Mogenn).



5. HabniogeHne 3aBMCUMOCTM BbICOTbI 3BYKa OT YacTOThI.
6. AKYCTMYECKUN pe3OHaHC.
JlabopamopHbie pabomsbi u onbIMsbl.
1. OnpegeneHne 4acToTbl M nepuoga konebaHun maTeMaTU4eckoro
MasiTHUKA.
OnpepgeneHune YacToTbl U Nnepuoaa KonebaHum NPYy>XKMHHOMO MasiTHUKA.
NccnenoBaHne 3aBUCMMOCTM nepuofda KornebaHur noABELUEHHOro K
HUTWU rpy3a OT ANUHbI HUTW.
4. NccnegoBaHne  3aBUCMMOCTM  nepuoda  konebaHuh  MPY>XMHHOTO
MasiTHMKa OT Macchbl rpyaa.
5. lNpoBepka He3aBMCMMOCTM nepmnoga konebaHui rpysa, NoABELLEHHOMO K
HWUTW, OT MacChl rpy3a.
6. OnbiTbl, OEMOHCTpPMpPYIOLINE 3aBUCMMOCTb Nepuoga  KonebaHun
NPY>XMHHOIO MasiTHUKA OT MacCChbl rpy3a U XXECTKOCTU NPYXXUHbI.

7. NamepeHune yckopeHnsa csobogHOro nageHus.

Paspgen 10. 9nekTpoMarHUTHOE NoJsie U 3NeKTPOMarHUTHbIE BOJIHbI.

OnNeKTpoMarHMTHoe  nomne.  OnekTpomMarHuTHble  BOMHbl.  CBoKWCTBa
9MIEKTPOMArHMTHbIX BONMH. LUkana anekTpoMarHuUTHbIX BOJSIH. Wcnonb3oBaHue
SNEKTPOMAarHMUTHbIX BOSTH Af1si COTOBOW CBA3W.

OnekTpomarHuTHasa npupoga ceeta. CkopocTb cBeTa. BonHoBble cBOMCTBA
ceeTa.

HdemoHcmpauyuu.

1. CBoncTBa 3MEKTPOMAarHUTHbIX BOSH.

2. BonHoBble cBoKMCTBa cBeTAa.

JlabopamopHbie pabomsbl u onbiMmsbl.

1. N3yyeHne CBOWMCTB 3MEKTPOMArHUTHbIX BOSIH C MOMOLLbIO MOBUITBHOMO

TenedgoHa.

Pa3pen 11. CBeTOoBblIe ABNEHUA.

JlyueBas  mopmenb cBeta. MWcTouyHukm  cBeta.  [psAMonuHenHoe
pacrnpoctpaHeHne ceeTta. 3aTMeHus ConHua u JlyHbl. OTpaxeHue cBeTa.
[nockoe 3epkano. 3akoH OTpaXkeHusi cBeTa.

MpenomneHne ceBeTa. 3akoH npenomrneHus ceeTa. [MonHoOe BHYTPEHHee
OoTpaxeHue cBeTa. Mcnonb3oBaHWe MOMHOIO BHYTPEHHErO OTPaXeHUs B
ONTMYECKNX CBETOBOAAX.

Jinnza. Xog nyyenm B nuH3e. OnTtuyeckass cuctema doToannapara,
MUKpOCKona M Teneckona. [na3 kKak onTudeckass cuctema. bnmsopykocTb u
AarbHO30PKOCTb.

PasnoxeHne 6enoro ceeta B cnektp. Onbitbl HbloToHa. CroxeHue
crnekTpanbHbIX UBETOB. [lucnepcus ceeTa.

HdemoHcmpayuu.

[MpsimonuHenHoe pacnpocTpaHeHne cBeTa.

OTpaxeHue cBeTa.

Mony4eHne nsobpaxkeHni B NIIOCKOM, BOTHYTOM U BbIMYKNIOM 3epKanax.
[MpenomneHue ceeTa.

OnTnyecknn cBeToBOA.

Xopg nyyen B cobupatroLllen nuHse.

Xopa nyven B pacceuBaroLlen JINH3e.

2.
3.

NogbhwdNE



8. lMonyyeHune nsobpaxeHnin C NOMOLLbIO JTUHS.

9. lMpuHumn gencrteusa doToannapaTa, MMKPOCKOMNa 1 Tefneckona.

10. Mopenb rnasa.

11. PasnoxeHune 6enoro ceeta B CNEKTP.

12. Mony4eHne 6enoro ceBeTa Npu CrOXeHUN CBeTa pasHbIX LBETOB.
JlabopamopHbie pabomsbl u onbimsl.

1. WccnepoBaHne 3aBUCMMOCTU yrnia OTPaXKeHUA CBETOBOro fyva OT yrna
nageHus.

N3yyeHune xapakTepucTuk nsobpaxkeHmsi npegmeTa B NIOCKOM 3epKare.
NccnepoBaHne 3aBUCMMOCTU yrria NpenoMieHns CBEeTOBOro fyda oT
yrna nageHus Ha rpaHuue «BO34yX—CTEKIO».

4. Tony4yeHune n3obpaxxeHnn ¢ NOMOLLbI cobupatoLemn NNH3bI.

5. OnpegeneHne  OKYCHOMO  pPacCTOSiHUS M OMNTUYECKOW  CWMbl

cobupatoLen nnH3bI.

6. OnbITbl N0 pasnoxeHuto 6enoro ceeTta B CNEKTp.

7. OnbITbl MO BOCMPUATUIO LiBETA NPegMeToB Npu nxX HabnwgeHun vepes

LBEeTOBble PUNLTPLI.

Pa3pen 12. KBaHTOBbIe AABNEeHUS.

OnbiTbl Pesepdopaa n nnaHeTapHas mogesnb atoma. Mogens atoma bopa.
NcnyckaHue n nornoweHne ceeta atomoM. KBaHTbl. JInHenyaTble cnekTpsbl.

PagonoaktneHocTb. Anbda, 6eTta- n ramma-unanydeHunsi. CTpoeHne atoMHoOro
agpa. HyknoHHas mogenb aTtomHoro sagpa. WMsotonbl. PaguoakTuBHble
npeBpalleHus. Nepuoa nonypacnaga aToMHbIX SiAep.

AnepHble peakumn. 3akOHbl COXpaHeHUsT 3aps40BOr0 U MacCoBOro Ymcern.
OHeprna cBdA3n atoMHbIX saep. CBA3b Maccbl M aHeprun. Peakumn cuHTesa u
aenenuns agep. NctouHukmn aHeprum ConHua n 3Bé3g.

AnepHas sHepreTuka. [JenCTBMS pagMOaKTMBHBIX W3MYyYEHUA Ha XUBble
OpraHu3Mmbl.

HdemoHcmpayuu.

CneKTpbl N3Ny4YeHNs 1 NOrMOLLEHNS.

CneKTpbl pa3nnyHbIX rasos.

CnekTp Bogopoaa.

HabniogeHne TpekoB B kamepe BunbcoHa.

PaboTa cY4éTUmMKa NOHN3NPYIOLLMX N3NYYEHUN.

Pernctpaums nsnydeHnsa npupoaHbIX MMHEpPanos 1 NpoayKTOB.

J1a6opamoprle pabomsbi u onbimeil.

1. HabntogeHne CnnoLwHbIX U NIMHENYATbIX CNEKTPOB U3Iy4EHUS.

2. VccnepoBaHue TpeKoB: U3MEpPEHME SHEPrn YacTuubl NO TOPMO3HOMY

nytu (No gootorpadusam).

3. NamepeHune pagmnmoaktmeHoro poHa.

NMoBTOpUTENBLHO-0606LW AWM MOAYb.

[MoBTOpPUTENBHO-0006LW Ao MoayIb npegHasHaveH ans
cuctematmsaumm 1M 0bobwieHns npegMeTHOro  cogepXaHmsa M onbiTa
OEeATeNnbHOCTN, NPUOBPETEHHOrO MpU U3y4eHUU BCero Kypca (pusmku, a Takke
ONS NOArOTOBKM K OCHOBHOMY rOCYyJapCTBEHHOMY 3K3aMeHy no duauke Ans
obyuvatoLmxcs, BblibpaBLUMX 3TOT y4ebHbIN NpeameT.

2.
3.
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[Mpy n3yyeHUn gaHHOrO MoAynNsA peanusyrTcs U CUCTEMAaTU3NPYIOTCA BUAbI
AEATENbHOCTN, HA OCHOBE KOTOpbIX obecneymBaeTcss AOCTMXKEHNE NPeaMETHbIX
N MeTanpegMeTHbIX MaHupyeMblx pes3ynbTaTtoB 00y4veHus, dopMupyeTcs
eCTeCTBEHHOHay4YHasaArpaMoTHOCTb: OCBOEHME HayYHbIX MEeTOLOB MUCCregoBaHUsA
SBNEHUN NpUpOAbl U TEXHWUKWU, OBMAaAEeHNE YMEHUAMU OOBbACHATL husanveckmne
SBNEHUS, MPUMEHASA NOJSIyYEeHHble 3HaHWs, pellatb 3adadn, B TOM 4uUcne
Ka4yeCTBEHHbIE U SKCNEepUMEHTAlTbHbIE.

MpuHUMNUManbHO  OEATENbHOCTHbIA  XapakTep  AaHHOro  pasgena
peanuayeTcs 3a CYET TOro, 4Yto obyyaroLumecs BbIMOMHAKT 3a4aHns, B KOTOPbIX
UM npegnaraeTcs:

Ha OCHOBE MOJSyYEHHbIX 3HAHWAN pacno3HaBaTb W HAYYHO OOBACHATH
dunsnyeckne ABNEHNsS B OKpyXatoLlen npupoae u noBCeLHEBHOW XU3HNY;

MCNonb3oBaTb HayyHble MEeToAbl MCCreaoBaHUA (OU3NYECKUX SABMEHUN, B
TOM ymucne Ans NPOBEPKU MMNOTe3 U NOSTyYEeHUs TeOpPEeTUYECKUX BbIBOOOB;
00BbACHATL Hay4YHble OCHOBbI HamMbonee BaXKHbIX AOCTMXXEHUA COBPEMEHHbIX
TEXHOMNOMMN,  Hanpumep,  MNPaKTUYEeCKOro  WUCMOMb30BaHUA  PasfnMU4HbIX

MCTOYHWKOB 3HEPrMM Ha OCHOBE 3aKOHa MNpeBpalleHUss U COXpaHeHUs BCeX
N3BECTHbIX BUOOB SHEPIUW.



NMIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbBbI MO ®U3UKE
HA YPOBHE OCHOBHOI'O OBLLEI O OBPA3OBAHUA

N3ydyeHne pu3amkm Ha YypoOBHE OCHOBHOro obuero obpasoBaHus

HanpaBneHO Ha [OOCTMXKEHUE JNUYHOCTHLIX, MEeTanpeaMEeTHbIX U NPeaMETHbIX
obpasoBaTenbHbIX Pe3ynbLTaToBs.

B pesynbtate u3ydeHuss HU3MKM Ha  ypOBHE OCHOBHOro obuiero

obpasoBaHus y oby4atoweroca dygyT cdopMupoBaHbl cregyrouwme NMYHOCTHbIE
pe3ynbTaTbl B YaCTU:

1) naTpuoTNYECKOro BOCNUTaHUA:

- NPOSIBIIEHNE NHTEepeca K UICTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
PM3NYECKON HaYKK;

- UEHHOCTHOE OTHOLLEHNE K JOCTMXEHUAM POCCUNCKNX YHEHBIX-PU3NKOB;

2) rpaXxgaHCKoOro U AyXoBHO-HPaBCTBEHHOrO BOCNUTaHUA:

- TOTOBHOCTb K aKTMBHOMY Y4acTuio B 0bCyxaeHun obLecTBEHHO3HaYNMbIXU
3TUYECKNX NPOBMeM, CBA3aHHbIX C MPaKTUYECKUM NPUMEHEHNEM OOCTUXKEHUN
doun3nKK;

- OCO3HaHME BaXHOCTU MOpPanbHO-3TUYECKMX MPUHUUMNOB B AEATENbHOCTU
YYEHOro;

3) acTeTU4YecKoro BOCNUTaHUA:

- BOCMpPUATME ICTETUYECKNX KayeCTB (PU3MYECKOM HayKN: €€ rapMOHUYHOrO
NOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, NAKOHUYHOCTH;

4) UeHHOCTU Hay4YHOro NO3HaHUA:

- OCO3HaHMe LUEHHOCTU (PU3NYECKOM HayKM Kak MOLLHOrO WMHCTPYMEHTa
NO3HAHUS MUpa, OCHOBbI PasBUTUA TEXHONOMW, BaXXHEWNLLEN COCTaBIISOLLEN
KyNbTypbl;

- pasBuTUE Hay4dyHOW NbOO3HATENBHOCTU, MHTEpPECca K UccrnenoBaTerbCKoN
AeATenbHOCTY;

5) dopmupoBaHMa KynbTypbl 300POBbA U 3MOLMUOHANbLHOIO
6naronony4us:

- OCO3HaHMe LUeHHoCcTM 6esonacHoro obpasa XW3HM B COBPEMEHHOM
TEXHOOMMYECKOM MUpe, BaXXHOCTW NpaBun Ges3onacHoOro noBedeHus Ha
TpaHCNopTe, Ha Aoporax, C 3feKTpUYeckMM 1 TennosbiM 060pyaoBaHMEM B
AOMaLLHNX YCNOBUSAX;

- CPOPMMPOBAHHOCTbL HaBblka pecdhnekcun, npusHaHWe CBOEro npasa Ha
OLUMOKY 1 TaKOro e npasa y ApYyroro YesioBeka;

6) TpyAOBOro BOCNUTaHUA:

- aKTMBHOE y4vacTuve B peLleHUM NpakTUYecknx 3agdady (B pamkax CembM,
obpasoBaTefibHOM OpraHu3aumn, ropoaa, kKpasl) TEexXHOSIOrMYeckon wu
coumanbHOW HanpaBfEeHHOCTU, TpebylwmMx B TOM 4Yucre U (PU3NYECKUX
3HaHUK;

- UHTEpPEC K NPaKTUYECKOMY U3YyYeHUI0 Npodeccuin, CBA3aHHbIX C PU3NKON;

7) 3KONOrM4ecKoro BOCNUTaHuA:

- OpueHTauus Ha nNpuMMeHeHne (PU3NYECKUX 3HaHUN O pelleHus 3agjadv B
obnacTn oOkpyXatlwen cpenpl, NIaHUPOBaHMUS MOCTYNKOB W OLIEHKU WX
BO3MOXHbIX NOCNeACTBUI AN OKpyXatoLLlen cpeabl;



e - OCO3HaHWe rnobanbHOro xapakrepa 3KONorndyecknx npobnem u nyTen mx
peLleHuns;

e 8) apanTauuum K U3MEHSIOWUMCA YCIIOBUSM CoLMaribHOU U NPUPOAHOWN
cpenbl:

e - MNOTPebHOCTb BO B3aMMOLEWCTBUMM MpPU BbINOSIHEHUN WUCCNEeSOBaHUN W
NPOEKTOB (PU3NYECKON HanpaBfiEHHOCTU, OTKPbITOCTb OMbITY W 3HAHUAM

ApYyrux;

e - [OBbIWEHNE YPOBHSI CBOEN KOMMETEHTHOCTU Yepe3 MpaKTUYECKYHo
AEeATENbHOCTb;
e - noTpebHOCTb B (OPMUPOBAHMM HOBbIX 3HaHWA, B TOM 4uChe

dopmynupoBaTb uAeun, MNOHATUSA, TUNOTE3bl O (U3MYECKMX OOBLEKTAX WU
ABIMEHUSAX;

e - OCO3HaHMe [OedUuUMTOB COOCTBEHHbLIX 3HAHUM M KOMMNETEHTHOCTENW B
obnactn pusuku;

e - MNaHWpPoOBaHME CBOEro pasBuUTUSA B MNPUOBPETEHUN HOBLIX U3NYECKNX
3HAHUN;

e - CTPEMMEHME aHanu3npoBaTb W BbISBATL B3aMMOCBA3N  MPUPOAbI,
obulecTBa U 3KOHOMMKM, B TOM 4MCIe C MCMNONb30BaHMEM U3NYECKNX
3HAHWN;

e - OUEHKa CBOMX [LEWCTBUA C YY4ETOM BIUSAHUSA Ha OKpPYXalollyr cpeny,
BO3MOXHbIX r1100anbHbIX NOCNEACTBUN.

METAMNPEOMETHbIE PE3YJIbTATDI

B pesynbTtate OCBOEHUSA nporpaMmmbl MO (PM3MKE HA YPOBHE OCHOBHOIO
obuiero obpasoBaHus y oby4atouerocs oyoyT cthopmmpoBaHbl
MeTanpeaMeTHble pe3ynbTaThl, BKITHOYatoLLME no3HaBaTesbHblE
yHMBepcarnbHble y4yebHble [OEeNCTBUS, KOMMYHMKATUBHbIE YHMBEPCAlibHbIE
y4yebHble AENCTBUSA, PErynaTUBHbIE YHMBEPCAIbHbIE Y4EOHbIE AENCTBUS.

MNo3HaBaTenbHble yHUBepcanbHbie y4e6Hble AeCTBUSs

Ba3oBble nornyeckme AeuCcTBUA:

e BbLISIBNATL M XapaKTepu3oBaTb CYLLECTBEHHbIE MNPU3HAKM OOBLEKTOB
(sBneHun);

e yCTaHaBNMBaTb CYLECTBEHHbLIM MpU3HaK Knaccudukaumm, OCHOBaHUSA
Anst 0606LwweHnsa n cpaBHeHUS;

e BbISIBNATb 3aKOHOMEPHOCTM U MNPOTMBOPEYMss B paccMaTpuBaeMbiX
dakTax, [AaHHbIX W HabNAEHUAX, OTHOCAWMXCA K (U3NYECKUM
ABIMEHNAM;

e BbISIBNATb MNPUYNHHO-CNELACTBEHHbLIE CBA3WM MPU MU3YyYeHUU OU3NYECKNX
SIBMEHUA X MpOLUEeccoB, Aenatb BbiIBOAbl C  MCMNOMb30BaHMEM
AEOYKTUBHBIX U MHOYKTUBHbBIX YMO3aKNOYeHU, BblABUraTb MNoTesbl O
B3aMMOCBA3AX (PU3NYECKMX BESTUYMH;



camocToaTenbHO BblGupaTb cnocob pelleHns ydebHon duanyeckomn
3agayn (CpaBHEHME HECKONbKNX BapuMaHTOB peLueHud, BblIbop Hanbonee
nogxogsuiero ¢ y4EToM CaMOCTOSATENbHO BblAENEHHbIX KpUTEPUEB).

Ba3oBble uccnegoBaTenbckue AeUCTBUSA:

MCNosib30BaTb BOMNPOCH! KaK UCCegoBaTeNbCKUA MHCTPYMEHT NO3HAHUS,
NPOBOAUTL MO  CaMOCTOSTESNIbHO COCTaBfIEHHOMY MfaHy OnbIT,
HECINOXHbIN (PU3NYecKUin IKCNepumMeHT, Hebonbluoe wuccnegoBaHme
doM3NYECKOro SIBNEHUS;

oueHuBaTb Ha MNPUMEHUMOCTb W OOCTOBEPHOCTb MHGOpPMaLNIO,
NofTy4eHHY0 B XO4€e UCCeaOoBaHUS UMK 3KCNEPUMEHTA;
camocTosaTenbHO  hopmynupoBatb 0600UEeHNa WM BbIBOAbI MO
pesynbTaTtaMm NpoBegEHHOrO HabngeHNd, onbiTa, UCCNeoBaHuUS,;
NPOrHo3nMpoBaTb BO3MOXHOE [darnbHenwee pasBuTne (PU3NYECKUX
npoueccoB, a TaKke BblABUraTb NPeanosiokeHust o6 ux passBuTUN B
HOBbIX YCMOBUAX N KOHTEKCTaX.

PaboTa ¢ nHdopmauuen:

NPUMEHATb Pasfnn4YHble MEeTOAbI, MHCTPYMEHTbI U 3anpochkl Npu NOUCKe n
oTbope WMHGopMauMN UNN OaHHbIX C YY4ETOM MpensioKeHHoN yvebHou
dom3nyeckon 3agauu;

aHanu3npoBarTb, cuctemaTmsnpoBatb n WHTEepnpeTnpoBaTb
MHdOPMaLMIO pasnnyHbIX BUOOB 1 (hopM NpeacTaBneHus;
CaMOCTOATENBbHO BbIOMpPATb ONTMManbHylO OpMy npeacTaBreHns
nHdopMaLMn N UANIKOCTPUPOBATL pellaemMble 3adaynM HECNOXHbIMU
cxemamu, guarpaMmmamm, UHoOM rpacmnkon n nx KomMobmHaumamm.

KOMMyHI/IKaTI/IBHbIe YHUBepcaribHbie yqe6|-|b|e OencTBus:

B xoae obcyxaeHus y4ebHoro matepuana, pesynbtatoB nabopaTopHbIX
paboT 1 NPOEKTOB 3afaBaTb BONPOCHI MO CyLEeCTBY 06Cy>KgaeMon TeMbl
N BbICKa3blBaTb MAEN, HALlENEHHbIe Ha pelleHne 3aauun 1 nogaepxaHve
OnaroxenaTtenbHOCTWN ObOLLEeHUS;

COMOCTaBNATb CBOM CYXOEHUA C CYXOEHUAMWU [OPYrux YYaCTHUKOB
ananora, obHapyXxusaTb pasnuymve n CXOACTBO NO3NLUN,

BblpaXaTb CBOI TOYKY 3PEHMUS B YCTHbIX U MMCbMEHHbIX TEKCTaX;
nyonuyHo npeacTtaBnNATb pe3yfnbTaTbl  BbIMNOSIHEHHOIO  (PU3NYECKOro
onbiTa (3KCnepuMeHTa, NccnefoBaHus, NPoeKkTa);

NoOHMMaTb M UCMONb30BaTb  MpeumMyllecTtBa  KOMaHOHOW U
nHOMBMAOYyanbHONW paboTbl MpU  peleHUn KOHKPEeTHoW pusndeckomn
npobnemsbl;

npUHMMaTb  LUEennm COBMECTHOWM  AeATenbHOCTW, OpraHu3oBbIBaTb
OENCTBUA MO €€ [JOCTWXKEHWM: pacnpefensatb ponu, obcyxaatb
npoueccbl U pesynbTaTbl COBMECTHOW paboTbl, 0006waTtb MHEHUs
HECKOINbKUX IMOAEWN;

BbIMOSMHATbL CBOK YacTb paboThbl, JOCTUras KayeCTBEHHOro pesynbTaTta
NO CBOEMY HarnpaBfeHW W KOOPAWHUPYS CBOWM OENCTBUA C ApYyrumMu
4yrieHaMu KOMaHAbl;

OoLeHMBaTb KayecTBO CBOEro Bknaga B oOWMW NPOAYKT MO KpUTEPUNAM,
CaMOCTOATENTbHO CHOPMYNNPOBAHHbLIM YY4aCTHUKaMN B3anMOOENCTBUS.



PerynsatuBHble yHuBepcanbHble y4eOHble 4eCTBUSA

CamoopraHusauums:

BbISIBNIATbL NPOBIIEMbI B XXM3HEHHbLIX N Y4EeOHbIX cuTyauunsax, Tpebyromx
ON18 peleHnsa (Pusndeckmx saHaHum;

OpPUEHTMPOBATLCA B  PasfiMYHbIX NOAXO4aX MPUHATUS  peLleHun
(vHOuBUAyanbHOE, NPUHATME pPeLUeHna B rpynne, NpUHATUE peLleHui
rpynnown);

CaMOCTOATESIbHO COCTaBfIATb anroputMm pelleHna pusmnyeckon 3agayu
WNU nnaHa wuccnegoBaHMst C  YY4ETOM  UMEKOLLMXCS PEecypcoB W
COBCTBEHHbIX  BO3MOXHOCTEW, aprymeHTMpoBaTb  npeanaraemble
BapuaHTbl peLleHnn;

aenatb BbIOOP 1 BpaTb OTBETCTBEHHOCTL 3a peLUeHue.

CaMOKOHTpOJ'Ib, 3MOLUMOHANbHbIA UHTENNEKT:

gaBaTb afeKBaTHYK OUEHKY cuTyauum wn npegnarate nnaH eé
N3MEHEHWS;

OObACHATL  MPUYMHBI  OOCTMXKEHUS  (HEOOCTUXKEHUHA) pe3ynbTaToB
OEATENbHOCTN, AaBaTb OLEHKY NPUOBPETEHHOMY ONbITY;

BHOCUTb KOPPEKTUBbI B AEATENBbHOCTb (B TOM YMCRE B XOL BbIMOSTHEHUS
dunsnyeckoro unccnegoBaHna WAM  NpoekTa) Ha OCHOBE  HOBbIX
06CTOATENBLCTB, WM3MEHMBLUMXCS CUTyauUWURN, YCTaHOBIIEHHbIX OLINOOK,
BO3HUKLLMX TPYAHOCTEW;

OLEHUBaTb COOTBETCTBME pe3yrbTaTta Lenn 1 yCrioBuamM;

cTaBuUTb cebA Ha MECTO Opyroro YenoBeka B xo4e cnopa Unm SUCKYCCum
Ha Hay4HY TEMY, NOHMMAaTb MOTUBbLI, HAMEPEHNSA N NOTUKY 4PYrOro;
npuM3HaBaTb CBOE MpPaBO Ha OLWMOKY nMpu pelieHun u3ndeckmx 3agad
NN B YTBEPXKAEHNSAX HA HAY4YHblE TEMbI U TaKOe e NpaBo ApYroro.

NMPEOMETHbDIE PE3YJIbTATDI

K koHuy obyyeHuss B 7 knacce npeameTHble pesynbTaTbl Ha 6a3oBoM
YPOBHE [OIMKHbI OTpaXaTb CPOPMMUPOBAHHOCTL Y 00YYatoLWLMXCS YMEHWNA:

Mcnonb3oBaTb  MOHATUA:  U3MYECKME U XUMUYECKME  SBIIEHMS,
HabnogeHne, aKCNepUMEHT, Mogenb, rmMnoTesa, eauHULbl OU3NYeCcKmx
BENWUYUMH, aTOM, MOfieKkyrna, arperaTtHble COCTOsIHUA BellecTBa (TBEpAoe,
Xngkoe, rasoobpasHoe), MexaHudeckoe [ABUXeHWe (paBHOMEpHOe,
HepaBHOMeEpPHOEe, MPAMOSIMHENHOE), TPaeKTopus, paBHOAEUCTBYHOLLAA
cvna, gedopmaumsa  (ynpyrad, — nnactuyeckasl),  HEBECOMOCTb,
coobLaroLmecs cocyabl;

pasnuyatb aBneHna  (Oudpdpyans, TennoBoe OBMXEHME  YacTuL
BElLLleCTBa, paBHOMEPHOE [AOBWXEHUe, HepaBHOMEPHOE [OBWXEHWUE,
WHepuud, B3auMogencTBue Ten, paBHOBecuMe TBEPObIX Ten C
3aKpennéHHon OcCbl BpaleHus, nepefaya AdasBneHna TBEPAbIMU
Ternamu, XuakocTaMyn U rasamu, atMmocdepHoe [aBrieHue, nnaBaHue
Ten, npeBpalleHnUss MexaHUYeCKOW SHeprun) no OnucaHul  UX



XapaKTePHbIX CBOUCTB N HA OCHOBE OMbITOB, JEMOHCTPUPYIOLWNX AAaHHOE
dunsnyeckoe ABneHune;

pacrno3HaBaTb MNPOSIBIEHNWE U3YYEeHHbIX (PU3NYECKNX HABNEHUA B
OKpyXarLlem Mupe, B TOM 4ucre usmyeckme €BreHns B npupoge:
npUMepbl ABMWXEHUA C PasnUYHbIMU CKOPOCTAMM B XXMBOW U HEXUBOW
npupoae, AEUCTBUE CuUrbl TPEHUA B NPUPOLAE WU TexXHUKe, BNUSHUE
aTMOC(EepPHOro JaBfeHMs Ha XXMBOW OpraHn3m, nnasaHue pbid, pblyaru B
Terne 4enoseka, MpuM 3STOM MNepeBOAUTb MpaKTUYECKyl 3ajady B
y4yebHylo, BblOENATb CyLLECTBEHHbIE CBOMCTBA (MPWU3HaKK) OrU3NYECKNX
SABIMEHUN;

onucbiBaTb U3yYeHHble CBOWCTBA Ten W (usndeckme sBrieHUs,
nucrnonb3ys  (pusnyeckme BenuuuMHbl (Macca, OOBLEM, NNOTHOCTb
BeLLeCcTBa, BpeMS, NyTb, CKOPOCTb, CPEAHAA CKOPOCTb, CuMa ynpyroctu,
cvna TSXeCTu, BeC Tena, cuna TpeHus, dasneHue (TBEpAOro Tena,
XWOKOCTW, rasa), BblTankupawwasi cuna, MexaHudeckas paboTa,
MOLUHOCTb, MfIe40 CWUMlbl, MOMEHT CWMbl, KO3(PPULNEHT NOMNEe3HOro
OENCTBUA MEXaHU3MOB, KMHETMYECKasl U NoTeHuunanbHas aHeprud), npu
OonucaHuM NpaBUSIbHO TPaKTOBaTb (PU3NYECKMMA CMbICIT UCMOSNb3yEeMbIX
BENUYUMH, NX 00603HaAYEHUs N eguHNLbI (PU3NYECKUX BENUYUH, HAXOAUTb
dopmynbl, cBA3bIBAKOLWME AAHHYK (PU3MYECKYID BENUYMHY C OpYyruMmun
BENMYMHAMKN, CTPOUTb rPacPuKn N3yyYeHHbIX 3aBUCUMOCTEN (PU3NHECKUX
BESTNYMH;

XapakTepu3oBaTb CBOWCTBA Ten, (PU3MYEecKne HABMEeHUs U MpoLecchl,
Ncnonb3ys npaBuna crnoXxeHust cun (BAonb OAHON NpsiMOW), 3akoH [yka,
3akoH [lackanfa, 3akoH Apxumena, npaBuiIo pPaBHOBECUS pblyara
(bnoka), «30M0TOE MNpaBUMO»  MEXaHWKW, 3aKOH  COXpPaHeHus
MEXaHMUYeCKON 3Hepruu, npu 3TOM AaBaTb CITIOBECHY (DOPMYIUPOBKY
3aKoHa U1 3anucbiBaTb €ro MaTeMaTUyYecKoe BblpaXKeHue;

0OBbSACHATL PU3MYecKne sABEeHUs, NpoLeccbl U CBOWCTBA Ten, B TOM
4yucrie U B KOHTEKCTE CUTyauUunin NPakTUKOOPUEHTUPOBAHHOIO XapakTrepa:
BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3U, CTPOUTb OOBbACHEHUE N3 1-2
NOrMYECKMX LaroB ¢ onopon Ha 1-2 n3yyeHHbIX CBONCTBA (PMU3NYECKNX
SABMNEHUN, PU3NYECKMX 3aKOHA UINN 3aKOHOMEPHOCTN;

pewaTtb pacyeTHble 3agaynM B 1-2 OEeNCTBUA, UCMOSNb3YA 3aKOHbl U
dopmynbl, cBA3bIBaOWME PU3MYECKME BESNMYMHBI: HAa OCHOBE aHanusa
yCcrnoBua 3agadn  3anucbiBaTb  KpaTkoe ycnosue, NOACTaBfsATb
dusmyeckne BennUUHbI B (POPMyIibl U MPOBOAUTL PACYETbl, HAXOAUTb
CrnpaBoYHble JaHHble, HeobxoauMMble NS pelleHns 3afad, OueHMBaTb
peanucTUYHOCTb MOMYYEHHOM (PU3NYECKON BESTNYNHBI,

pacno3HaBaTb NPOOMEMbl, KOTOpble MOXHO pewnTb MNpu MOMOLLN
dun3myecknx MeTogoB, B ONUCAHUM  UCCReOoBaHUS  BbIAENATb
nposepsiemoe npeanosioxXeHue (rmnoTtesy), pasnuyaTb n
MHTEPNPETUPOBaTL MOSTyYEHHbIN pe3ynbTaT, HaXo4uUTb OWNOKN B Xoae
onbITa, AenaTtb BbIBOAbLI MO €ro pesynsraram;

NPOBOAUTL ONbITbl MO HabnaeHUo  PU3NYECKNX SABAEHUA  Unn
duanyeckmnx CBOWCTB Ten: dhopmynupoBaTb npoBepsieMble



NpeanosioXeHus, cobupaTtb YCTaHOBKY n3 npeasioXXeHHOoro
obopyaoBaHus, 3anncbiBaTb X0 OnbiTa 1 hopMynupoBaTh BbIBOAbI;
BbIMONHATL MPsIMble U3MEPEHUA PacCTOAHWUA, BpPEMeHU, Macchbl Tena,
00bEMa, cunbl M TemnepaTypbl C WCMOMb30BaHWEM aHaNoOroBblX W
undpoBbix NpubopoB, 3anucbiBaTb MOKasaHuUss MpMbopoB C YY4ETOM
3agaHHOM abConTHOM NOrPEeLLUHOCTU N3MEPEHUN;

npoBOANTb UCCregoBaHMe 3aBUCUMOCTU OOHOW PU3MYECKOWN BENUYMHBI
OT APYro C UCMNOJSIb30BaHMEM MNPSMbIX U3MEPEHUN (3aBUCUMOCTU MyTU
paBHOMEPHO ABMXKYLLErocss Tena OT BPEMEHW OBWXEHUs Tena, Cunbl
TPEeHUs CKOMbXeHNA OT Beca Tena, KadectBa obpaboTkmM NoOBEpPXHOCTEN
Ten U HeE3aBUCUMOCTU CUIbl TPEHUS OT Nowaan CoONPUKOCHOBEHNSA Ten,
CUNbl YNPYroctTu OT YASNMMHEHUS MPYXWHbI, BbITalKMBaOWEN CUMbl OT
obbéma NOrpyXEHHOM YacTu Tena WU OT MNJSIOTHOCTM >KMAOKOCTU, €é
He3aBUCUMOCTU OT MSIOTHOCTU Tena, OT rMyOuHbI, Ha KOTOPYIO NOrPYy>KEHO
Teno, yCcroBun nnaBaHus Tesl, YCNoBUW paBHOBECUS pblyara u 6510KkoB),
yyacTBOBaTb B MNaHUpOBaHUM Y4ebHOro wuccnegoBaHus, cobupaTtb
YCTAHOBKY W BbINOSIHATbL M3MEPEeHUsi, criegys npenrioXeHHOMY MnaHy,
dukcmpoBaTb pesysibTaTbl MOTYYEHHOW 3aBUCUMOCTU  (PU3NYECKUX
BENUYUH B BMAE NpeanoXeHHbIX Tabnuy v rpadpukos, AenaTb BbiBOAbI
no pesynbTaTam uccrneaoBaHus;

NPOBOANTb KOCBEHHblE WN3MepeHUss PU3MYECKUX BeNMYMH (MNOTHOCTb
BeLleCcTBa XWOKOCTU W TBEPAOro Tena, cuna TPEeHUs CKOMbXEeHUs,
AaBneHve BO3Qyxa, BblTankuBawwasi cuna, [LeucTBylowas Ha
NOrpPY>XEHHOE B XUAKOCTb Terio, KO3 UUMEHT MNONe3Horo OencTBuSA
MNPOCTbIX MEXaHU3MOB), creays npeanioKeHHON WHCTPYKUUK: npwu
BbIMOMIHEHUN U3MeEPEHU cobupaTb IKCNEepPUMEHTarNbHYH YCTaHOBKY W
BbIYMCIIATb 3HAYEHNE NCKOMOW BENNYNHBI;

cobnogatb nNpaBura  TexHUKM 6GesonacHocTM npu  pabote C
nabopaTtopHbIM 060pyaOBaAHUNEM;

yKasblBaTb NPUHUUNBLI OEACTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECbl, TEpMOMETP, AUHaMOMeTp, coobuiarwmeca cocygbl, bapomeTp,
pblvar, NOABWXHbIA N HEMOABWXKHbIN BNOK, HAKMOHHAs NSIOCKOCTb;
XapakTepusoBaTb MNPUHUWMBI  OEWUCTBUS  U3YYEHHbIX NpubopoB U
TEXHUYECKMX YCTPOWCTB C OMOPOM Ha WX onucaHus (B TOM 4uUChe:
NOALUUMHUKKA, YCTPOMCTBO BOAOMNPOBOAA, rMApaBrMYeCcKUn Mpecc,
MaHOMETp, BbICOTOMEpP, MNOPLUHEBOM HACOC, apeoMeTp), WUCMNOSb3ys
3HaHNA 0 CBONCTBax oM3NYECKUX ABNEHMN N HeOBXoauMble om3nyeckmne
3aKOHbl 1 3aKOHOMEPHOCTWU;

npuBOAMTE  NpUMepbl  (HaxoauTb  MHQOpMauukd O  npuMmepax)
NPaKTU4YECKOro WUCMNOoNb30BaHUA (PU3NYECKNX 3HaAHUW B MOBCEHEBHOW
Xn3HKU ans obecnevyeHna 6esonacHOCTU Npu obpalleHun ¢ npubopamm um
TEXHUYECKMMUN YCTPOMCTBAMK, COXPaHEHUS 300pPOBbs U COBnOAeHUs
HOPM 3KOMOrMYEeCKOro NoBeAEeHUs B OKpYyXatoLLen cpeae;

ocywlecTBnaTb OTO6OP WCTOMHMKOB WHpopmaumm B WHTepHeTe B
COOTBETCTBMM C 3aaHHbIM [OMUCKOBbIM 3anpoCoOM, Ha OCHOBe
NMEIOLMXCA 3HaHUA U MYTEM CpaBHEHUS pPasfNyHbIX WUCTOYHUKOB



K

BblAENATb WHAOPMaUUO, KOTopasi SABMSETCA MNPOTUBOPEYMBON WU
MOXeT ObITb HEAOCTOBEPHON;

NCnonb3oBaTb NPY BbIMNOMIHEHMM YYEDBHbLIX 3a4aHMA HAaYy4YHO-NOMYNAPHYHO
nuTepaTtypy U3NYECKOro COAEPXaHUHA, CnpaBoOYHble MaTepuansl,
pecypcbl cetTn WHTepHeT, Bnagetb MNpPUMEMAMM KOHCNEKTUPOBAHUSA
TekcTa, npeobpasoBaHna nHpopmauum m3 ogHOWM 3HAKOBOW CUCTEMbI B
APYryto;

co3gaBaTb COOCTBEHHbIE KpaTKME NMUCbMEHHbLIE N YCTHbIE COObLEHMS Ha
OCHOBE 2—3 NCTOYHMKOB MHPpopMaLMn PU3NYECKOro CogepXaHus, B TOM
yucne Nyb6nu4HO genartb KpaTkne coobuieHns o pesynbTaTax NPoeKkToB
UnM y4debHbIX WCCnegoBaHUW, MNpuM 3TOM [PaAaMOTHO UCMNONb30BaTb
M3YyYEeHHbIN MOHATUMHBIA annapaT Kypca U3NKK, CONPOBOXAATb
BbICTYNNEHNE Npe3eHTaumen;

Npwn BbINOSTHEHUN Y4YeOHbIX NPOEKTOB M MCCNeLoBaHWM pacnpenensatb
0653aHHOCTM B rpynne B COOTBETCTBUM C MOCTABMIEHHbIMU 3agadvyamu,
cneauTb 3a BbIMOSIHEHMEM MNaHa OenCcTBUW, ageKBaTHO OLEeHWBaTb
cobCTBEHHbIN  BKMNag B  AO€ATENbHOCTb  FPynnbl, BbiCTpauBaTb
KOMMYHMKaTUBHOE B3aUMOOENCTBUNE, YUUTbIBAsH MHEHME OKPYXXatoLLMX.
KOHUY obyyeHuss B 8 Kmnacce npenmeTHble pesynbTaTbl Ha 6a3oBoM

YPOBHE OOJIKHbI OTpaXaTb CCbOpMI/IpOBaHHOCTb Yy o6yt-|arou.|,|/|xc;| yMGHI/IIZZ

Mcnonb3oBaTb MOHATUSA: Macca W pasMepbl MOMekysn, TenmnoBoe
OBWXEHWe aToOMOB W MOJMEKys, arperaTHble COCTOSIHUS BeLlecTBa,
Kpuctannuyeckme n amopgHble Terna, HacbIWEHHbIN U HEHacCbILWEHHbIN
nap, BfaXXHOCTb BO3yxa, Temnepartypa, BHyTPEHHSSI A3HEPIUA, TENSTIOBOM
ABuraTernb, 3aNeMeHTapPHbIN ANEKTPUYECKUI 3apsas, afeKkTpuyeckoe none,
NPOBOAHWKA U OUINEKTPUKN, MNOCTOSIHHLIN  3MEKTPUYECKUN  TOK,
MarHuTHoe none;

pasnuyaTtb SBMeHus (TENNOBOE paclUMpeHne 1 cxaTtue, Tennonepegaya,
TENNOBOE  paBHOBECWE, CMaduBaHWe, KanunnspHble  SBMEHUS,
ncnapeHue, KOHOEeHcaLms, nnasneHve, KpucTtannmsauus
(oTBepaeBaHue), Kunenue, Tennonepegada  (TEnNnoONpoBOAHOCTb,
KOHBEKLUUS, U3NyYeHne), anekTpusaunsa Ten, B3aMMmoaencTeme 3apsiaos,
AENCTBUA ANEKTPUYECKOro ToKa, KOPOoTKoe 3aMblkaHue, B3auMoLencTemne
MarHuToB, OENCTBME MarHUTHOrO MoJSsidi Ha [MPOBOOHUMK C TOKOM,
3NIeKTPOMAarHMTHasa MHOYKUKUSA) MO OMUCaHUI0 X XapaKTepPHbIX CBOUCTB U
Ha OCHOBE ONbITOB, LEMOHCTPUPYIOLWMX aHHOE (PU3NYECKOE ABMNEHUE;
pacrno3HaBaTb MNPOSIBIEHWE U3YYEHHbIX (U3BNYECKMX SBMEHUA B
OKpyXXalLemM Mupe, B TOM 4ucne usndeckue dBreHust B Npupoae:
NMOBEPXHOCTHOE HaTSXKEHWe U KanumnsapHble SBMNeHus B npupoae,
KpucTtannbel B npupoge, msnyyvyeHune ConHua, 3amepsaHve BOLOEMOB,
Mopckue 6pu3bl, oOpasoBaHMe pocCbl, TyMaHa, WHes, CHera,
aneKkTpuyeckne ABfeHNa B atMocdepe, INeKTpUYecTBO  XKUBbIX
opraHmsmMoB, MarHuTHoe nofsie 3emnn, Apend MoSiCcoB, pPoSib
MarHMTHOro norns ANs XM3HU Ha 3emne, NonspHoe cusiHue, Npu 3TOM
nepeBoOAnTb  MNpakTUYeCcKylo  3agady B yvyebHyio, BblgensaTb
CyLleCTBEeHHble CBOMCTBA (NPU3HaKn) U3NYECKNX SBIIEHUN;



onucbiBaTb U3y4YeHHble CBOWCTBA Ten W  (usandeckme sBreHus,
ncnornb3ys puandeckne BennynHbl (Temnepartypa, BHYTPEHHSAS 3Heprus,
KONMYecTBO TenmnoTbl, yaenbHas TENNMOEMKOCTb BeLlecTBa, yaernbHas
TennoTta nnaeBneHus, yaenbHaa TennoTta napoobpasoBaHus, yaenbHas
TennoTa cropaHusa TonnmeBa, KO3MUUMEHT MOSME3HOrN0 OENCTBUSA
TEnnoBomn MaLLVHbl, OTHOCUTENbHas BNaXXHOCTb BO3yXxa,
9NIeKTPUYECKNN  3apsd, Ccuna  Toka, 3SIeKTpPUYecKoe HanpsbkeHue,
COMpOTMBIIEHME NPOBOAHWKA, YyAenbHOe CONpOTUBMEHUE BeLlecTBa,
paboTa U MOLHOCTb 3NEKTPUYECKOro TOKa), NMpu ONMCaHUU NpaBUiibHO
TpakToBaTh (PM3NYECKUIA CMbICIT UCMNOSb3YyEMbIX BESIMYUH, 0603HAYeHMS
N eanHNLbl (PU3NYECKUX BEMNUYMH, HaxoauTb POpMyrbl, CBA3bIBAKOLLNE
OAHHYIO  OU3MYECKYD BENUYMHY C  ApYrMMn  BenuunHamu, CTpOuUTb
rpadoukn 3yHeHHbIX 3aBUCMMOCTEN PU3NYECKNX BEMNYNH;
XapakTepusoBaTb CBOWCTBa Terl, oM3nyeckue SBMeHUs U NpoLecchl,
NCMONb3ys OCHOBHbIE MOSIOXEHNA MOJSEKYIISIPHO-KUHETUYECKON TEeopumn
CTPOEHMs BewecTBa, NPMHUMN Cynepno3mumm nonen (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHeHusa 3apsiga, 3akoH Oma gns ydacTtka uenwm,
3akoH [xoyna—JleHua, 3aKOH COXpaHEeHUs SHepruu, nNpu 9TOM [aBaTb
CNOBECHYI (POPMYIIMPOBKY 3aKOHa W 3anucbiBaTb €ro MatemaTuyeckoe
BblpaXXeHue;

00BbACHATL PU3NYEeCKMe NpoLeccbl U CBOWCTBA Ter, B TOM 4ucne u B
KOHTEKCTE CUTyaunin NpakTUKOOPUEHTUPOBAHHOIO XapakTepa: BblBNATb
NPUYNHHOCNEACTBEHHbIE  CBA3W, CTpPOUTb 0bbAcHeHne wn3s 1-2
NOrMYecKux LaroB ¢ onopon Ha 1-2 M3yyeHHbIX CBOMCTBA (PU3NYECKUX
ABNEeHUN, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pewaTb pacyeéTHble 3adaun B 2—-3 [OEUCTBUHA, MUCMNOJSIb3YA 3aKOHbl U
dopmyrbl, cBA3bIBaOWME PU3NYECKME BENMYMHBI: Ha OCHOBE aHanmsa
yCrnoBuA 3afayu 3anucbiBaTb KpaTKoe YCroBue, BbIBNATbL HeLOCTaToK
OaHHbIX Ons  pelweHus 3agadn, BblbupaTb 3akoHbl M bopMyrbl,
Heobxoaumble ONs e€ pelleHud, NpPoBOAUTb Pacy€Tbl U CpaBHMBaATb
nosly4eHHoe 3HayeHne (punsndeckom BeNUYNHbI C N3BECTHLIMU AAHHbIMMU;
pacno3HaBaTb NpPoGMeMbl, KOTOpble MOXHO pewnTb MNpu  MOMOLLN
dun3nMyecknx MeTonoB, UCNOMb3ya ONUCaHWEe UccrnenoBaHus, BblOensTb
npoBepsieMoe NpeanoroxXeHue, OueHMBaTb MPaBUITIbHOCTb MOpsaKa
npoBefeHNda UccreaoBaHus, enaTtb BbIBOAbI;

NPOBOAUTL ONbITbl MO  HabnwaeHUIo  PU3NYECKNX SABRAEHUA  Unn
dun3MyYecknx CBOWCTB Ten (KanunnsipHble SBMEHUd, 3aBUCUMOCTb
AaBneHns Bo3gyxa oT ero obbEmMa, TemnepaTypbl, CKOPOCTU Npouecca
OCTbIBAHUA W HarpeBaHWs Mpu U3Ny4YeHUn OT LuUBeTa U3nyyaroLllen
(mornowjatoen) NOBEPXHOCTU, CKOPOCTb  MCNapeHuss BOAbl  OT
TemnepaTypbl XXUOKOCTU N Nfowaan e€ NnoBepxXHOCTU, ANeKTpusaums Ten
W  B3aMMOOEUCTBUE  ONEeKTPUYecKUx  3apsnoB,  B3avMOAEWNCTBUE
NMOCTOSIHHbIX MarHWTOB, BU3yanu3auus MarHUTHbIX MONen MOCTOSAHHbIX
MarHMToB, AENCTBUA MarHUTHOIO NONs Ha NPOBOAHWMK C TOKOM, CBOMCTBA
SneKkTpomMarHuTa, CBOWCTBaA dnekTpoasuraTens MOCTOAHHOIO ToOKa):
dopmynupoBaTb NpoBepsieMble NPeanosioXeHnsl, cobupaTtb YCTaHOBKY



U3 npegnoXeHHoro obopyaoBaHUsA, ONUCbIBaTb XO4 oOnbiTa W
dopmynunpoBaTb BbIBOAbI;

BbIMOMNHATL  MpPAMblE  U3MEpeHuUss  TemnepaTtypbl, OTHOCUTESIbHOM
BNa)XHOCTW BO34yXa, CUSbl TOKa, HaNpsXXeHUs C MCNofb30BaHWEM
aHanoroBbIX NPMOOPOB M AATYMKOB (PU3NYECKMX BEMUYMH, CPaBHMBATb
pes3ynbTaTbl U3AMEPEHUI C Y4ETOM 3a4aHHON abCONOTHON NOrPELLHOCTH;
npoBOANTb UCCregoBaHMe 3aBUCUMOCTU OOHOW PU3MYECKOWN BENUYMHBI
OT [pyroM C WUCMNOSIb30BaHMEM MPAMbIX U3MEPEHUN (3aBMCUMOCTb
COMPOTMBIIEHUS MPOBOAHMKA OT €ro AfMHbl, Mnowaan nonepeyHoro
CeYeHUs 1N yaernbHOro COMNpPOTUBMEHUS BewecTBa MNPOBOAHUKA, CUSb
TOKa, uAaywero 4yepes3 NPOBOAHWK, OT HaMpsXXeHUs Ha NPOBOAHUKE,
nccrnegoBaHue nocnegoBaTesibHOro M napanfienbHOro  CcoeAnHeHumn
NPOBOAHMKOB): NMaHupoBaTb uUccregoBaHne, cobupaTb YCTaHOBKY W
BbIMOMHATL U3MEPEHUs, crieays npeasioKeHHOMY nnaHy, oMKcupoBaTb
pesynbTaTbl MOSlYYEHHON 3aBUCMMOCTW B Buae Tabnuy u rpadukos,
AenaTb BblBOAbI NO pe3ynbTaTtam uccnenoBaHus;

NpoOBOAUTb KOCBEHHblEe U3MepeHUa U3NYEeCKUX BenuumH (yaenbHas
TENNOEMKOCTb BeLlecTBa, COMNPOTUBMEHME MNPOBOAHUKA, paboTa U
MOLLHOCTb 3JIEKTPUYECKOro TOKa): nfaHMpoBaTb U3MepeHusi, cobupaTb
9KCNepuMeHTarnbHyK YCTaHOBKY, criegysa nNpeasioXeHHOM WUHCTPYKUMU, U
BblYUCNATb 3HAYEHNE BENUYNHDI;

cobnogate npaBuna  TeXHUKM ©GesonacHoctu npum  pabote C
nabopaTtopHbIM 060pyaOBaAHUNEM;

XapaktepusoBaTb MNpUHUWUMBI  OEWNCTBUST  U3YYEHHbIX nNpubopoB u
TEXHUYECKMX YCTPOWMCTB C OMOPOM Ha WX OnucaHus (B TOM 4uUChe:
cucTema OTOMfeHns AoOMOB, TMrpoMeTp, naposasi TypbuHa, amnepmeTp,
BOMbTMETP, CYETUMK INEKTPUYECKOW IHEepruun, 3neKTpoocBeTUTESbHbIE
npubopebl, HarpeBaTenbHble anekTponpnbopsl (npumepkl),
aneKkTpuyeckne npefoxpaHuTenu, 3NeKTpoOMarHuT, anekTpoasuraTerb
MOCTOSIHHOIO TOKa), WCMNOMb3ys 3HaHWA O CBOMCTBax U3NYECKMX
ABMEHNN N HeOBXoanMbIE (PU3nMYecKne 3aKOHOMEPHOCTN;

pacno3HaBaTb MPOCTble TEXHUYECKMe YCTPOMCTBA U U3MepUTESbHbIE
npubopbl MO CxXxemMaM WU CXeMaTU4HbIM pPUCYHKaAM  (3KMOKOCTHbIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMrpOMETP, ABUraTenb BHYTPEHHErO
CropaHusl, 3SIeKTPOCKOMN, PeocTaT), COCTaBNATb CXeMbl 3MEKTPUYECKUX
uenerM C nocnegosaTtefibHbIM UM napasnsienibHbiM  coeguHeHneM
9IEMEHTOB, pasnunyas YCrOBHbIE 0003Ha4eHus 9N1IEMEHTOB
3ANeKTpU4ecKux uenem;

npuBOAMTE  NpUMepbl  (HaxoauTb  MHQOpMauukd O  npuMmepax)
NPaKTU4YECKOro UCMNOoNb3oBaHUA (U3NYECKUX 3HAHUW B MNOBCEOHEBHOM
Xn3HKU ans obecnevyeHna 6esonacHOCTU Npu obpalleHun ¢ npubopamm um
TEXHUYECKMMUN YCTPOMCTBAMK, COXPaHEHUS 300pPOBbs U COBnOAeHUs
HOPM 3KONOrMYEeCcKoro NoBeAeHUs B OKpyXatoLLen cpeae;

OCYLLECTBMATb MNOUCK WH(popmaumm (U3NYecKoro copepxaHus B
NHTepHeTe, Ha OCHOBE WMEWLWMXCA 3HaAHUM W NYTEM CpaBHEHUS



K

AOMONHUTENbHbLIX  MCTOYHUKOB BbIAENATb  UHOpMauUMlo, KoTopas
ABNSETCA NPOTMBOPEYMBON UITN MOXET OblTb HE4OCTOBEPHOW;
NCnonb3oBaTb MNPU BbIMNOMHEHUM YYEDHbIX 3a4aHMA HAay4YHO-NOMYNAPHYHO
nuTepaTtypy U3NYECKOro COAEPXaHUHA, CnpaBoOYHble MaTepuansl,
pecypcbl cetTn WHTepHeT, Bnagetb MNpPUMEMAMM KOHCNEKTUPOBAHUSA
TekcTa, npeobpasoBaHna nHpopmauum m3 ogHOWM 3HAKOBOW CUCTEMbI B
APYryto,

co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U KpaTKMe YCTHble COOoOLieHus,
obobwan wnHdopMauuld M3 HECKONbKUX WCTOYHMKOB OU3NYECKOro
cogepxaHusi, B TOM 4ucne nybnmyHO npeacrtaBnATb pesynbraTthl
NPOEKTHOW U nccrenoBaTenbCKon AeATENbHOCTU, NMPU 3TOM rPaMOTHO
MCroNb30BaTb W3YYEHHbIN MOHATUWHBLIA  annapaT Kypca (U3NKK,
COMpPOBOXAATb BbICTYMSEHNE Npe3eHTaumen;

Npu BbINONMHEHMN Y4YeOBHbIX MPOEKTOB W UCCreaoBaHUM OU3NYECKUX
npoueccoB pacnpegensat 0683aHHOCTM B rpynne B COOTBETCTBUM C
nocTtaBfeHHbIMU 3agadYamMu, crneguTb 3a BbIMOSIHEHUEM NNaHa AeNcTBUN
N KOPPEKTMPOBaTb €ro, agekBaTHO OueHMBaTb COOCTBEHHbLIN BKNag B
NEeATENbHOCTb rpynnol, BbICTpamBaTb KOMMYHWUKaTUBHOE
B3aMMoAeNCcTBME, NPosIBAAA rOTOBHOCTb pa3peLuaTb KOHGNUKTbI.

KOHUY ofydeHuss B 9 Kmnacce npenmeTHble pesdynbTaTbl Ha 6a3oBoM

YPOBHE [OJMKHbI OTpaXaTb CHOPMMPOBAHHOCTL Y 00YyYatoLLMXCSt YMEHWNA:

Mcnonb3oBaTb MOHATUS: CUCTEMa OTCYETA, MaTepumanbHasd TouKa,
TPaEeKTOpUsl, OTHOCUTESTbHOCTb MEXaHNYECKOro ABMXEHMS, Aedopmauns
(ynpyrasi, nnactudeckas), TpeHue, LIEeHTPOCTPEMMUTESNIbHOE YCKOpPEHME,
HEBECOMOCTb U Neperpyskun, LeHTp TskecTu, abconoTHO TBEpAOE Teno,
LEHTP TSKEeCTM TBEPAOro Tena, paBHOBECME, MEXaHUYecKne konebaHums
N BOMHbI, 3BYK, MH(Pa3BYK N ynNbTpasByK, 3NEKTPOMarHUTHbIE BOJIHbI,
lKana  3feKTPOMarHUTHbIX  BOJIH, CBeT, 6nn3opykoctb MU
[anbHO30PKOCTb, CMEKTPbl UCMYCKaHMA M NorfoweHus, anbga, 6eta- un
ramma-usny4eHus, N3oTonbl, AepHast SHEPreTuka;

pasnuyaTb ABMeHus (paBHOMEPHOE M HEPABHOMEPHOE MPSAMOSMHENHOE
OBWXEHNE, paBHOYCKOPEHHOE MPSMOSIMHENHOE AOBWXeHue, cBobogHoe
nageHve  Ten, paBHOMEPHOE  OBWXKEHMEe N0  OKPYXXHOCTMH,
B3aMMOLENCTBME Terl, peakTMBHOe [OBWXKeHue, konebatenbHoe
OBWXKEHWEe (3aTyxalowme W BblHYXOEHHble KonebaHus), pe3oHaHC,
BOJTHOBOE ABWXEHMe, oTpaxeHue 3ByKa, NPAMOSIMHENHOE
pacnpocTpaHeHne, OTpaxeHue W nMperioMreHVe cBeTa, MoriHoe
BHYTPEHHEE OTpaKeHue cBeTa, pasroxeHwe 6enoro ceeTta B CReKTp U
CrNoOXeHne cnekTpasbHbIX LBETOB, OUCMEPCUS CBeTa, eCTeCTBEeHHas
pagnoakTUBHOCTb, BOSHUKHOBEHME NIMHENYATOro CnekTpa nanyyYeHuns) no
ONMUCaHMIDO UX XapakKTepHbIX CBOWCTB W Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLWNX AaHHOE (hrnsnyeckoe siBreHue;

pacno3HaBaTb MPOSABMAEHNE U3YYEHHbIX UNYECKMX HABMEHUA B
oKpyxawuiem mupe (B TOM uucre (pusmyeckne SBMeHUs B Npupoge:
NpunMBbI W OTNMBbLI, ABWXKeHue nnaHeT COonHeYHOW CUCTEMBI,
peakTMBHOE [OBWXEHWE >KMBbIX OPraHM3MoB, BOCMpPUATUE 3BYKOB



XUBOTHbIMMW, 3eMrieTpsiCeHne, CeuCMUYecKne BOJSIHbl, LyHamu, 9Xo,
LuBeTa Tern, onTUu4ecKkne sBNeHns B npupoae, buonornyeckoe gencreme
BUOUMOrO,  YNbTpaunonetoBoro W  PEHTFeHOBCKOro  U3SyYeHun,
€CTECTBEHHbIN pagnoaKkTUBHbLIN doOH, KocMun4yeckue nyyu,
paguvoOaKTMBHOE  U3flydeHWe  MNPUPOAHbIX  MUHeparioB, [deucteue
paguvOaKTUBHbBIX WU3MTyYEHUW Ha OpraHu3Mm 4erioBeka), npu 3TOM
nepeBoauUTb  MpPaAKTUYECKyld  3agadyy B ydebHyw,  BblgensaTb
CYyLLIECTBEHHbIE CBOWCTBA (MPU3HaKM) (pU3N4eCcKNX SBNeHun;

onucbiBaTb W3Y4YEHHble CBOWCTBA TeNl U  (PU3NYECKUE ABJIEHUS,
ncnonb3ys uanyeckne BennyuMHbl (CpefHsIss U MrHOBEHHAs CKOPOCTb
Tena npu HepaBHOMEPHOM OBWXEHUN, YCKOPEHUEe, nepemeLleHne, nyTb,
yrrnoBas CKOpPOCTb, CUNa TPeHud, cuna Yynpyroctn, cuna TsXKecTy,
yckopeHne cBobogHOro nageHusl, Bec Tena, MMNynbC Tena, MMNynbC
CUnbl, MexaHuyeckad paboTa M MOLWHOCTb, MNOTEHUManbHas aHeprus
Tena, NOAHATOrO Haz MOBEPXHOCTbHK 3eMSN, MOTEeHUManbHaa 3Heprus
CKaTOW MPYXWHbl, KUHETUYEecKas 3Heprusi, MosfiHasg MexaHuyeckas
9Heprus, nepuoa u Yactota konebaHun, AnmMHa BOJSHbI, TPOMKOCTb 3BYyKa
N BblCOTA TOHA, CKOPOCTb CBETA, NokasaTenb NpenioMneHnsa cpenbl), npu
onucaHnn NpaBUbHO TPaKTOBaTb (PU3MYECKUIA CMbLICIT UCMOSb3yeMblX
BENMYMH, 0BO3HAYeHUs U eaunHUUbl PU3MYECKUX BESTMYMH, HaXOaWUTb
dopMynbl, CBA3bIBalOLWME OAHHYH (DU3NYECKYID BESTMYMHY C OPYruMun
BESIMYNHAMU, CTPOUTb rpaduKkn U3yYeHHbIX 3aBUCUMOCTEN (PU3NYECKUX
BESTNYNH;

XapaktepusoBaTb CBOWCTBA Ten, oM3NYecKne SBreHUs W MpoLecchl,
MCMONb3ys 3aKOH COXPaHEHUSA SHEPruu, 3aKOH BCEMUPHOIrO TAMOTEHMS,
NPUHUMN  CynepnosuumMm Ccun, npuHUMNn OTHOcuTenbHOCTU [anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHWUS MMMNYSibCa, 3aKOHbl OTPaKEHUSA U
NnpesioMreHna cBeTa, 3aKOHbl COXPaHEHUs1 3apsigoBOro M MacCOBOrO
yucen nNpu SOEepHbIX peakumsax, npu 3TOM [JaBaTb CHOBECHYHO
dopMynMPOBKY 3aKoHa U 3anncbiBaTb €ro MaTeMaTnyeckoe BblpaXKeHue;
0OBbACHATL hM3MYecKne npoLeccbl U CBOMCTBA Ten, B TOM 4ucClie U B
KOHTEKCTe CUTyaunn NpakTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISBNATb
NPUYNHHO-CNEACTBEHHbIE  CBS3W, CTPOUTb OOBACHEHMe u3 2-3
NOrnMyecKkux LaroB C onOpon Ha 2—3 MU3y4YeHHbIX CBOMCTBA (PU3NYECKUX
ABMIEHNN, PU3NYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEMN;

pewaTb pacyé€THble 3agaun (onuparwwmecs Ha cuctemy wu3 2-3
ypaBHEHUN), UCNOMb3ys  3aKOHbl W (POpPMyIbl, CBA3bIBAKOLLNE
dusmyeckne BenUYUHBI: Ha OCHOBE aHanuMsa YCrnoBuda 3ajaydn
3anucbiBaTb  KpaTKoe  ycroBue, BbISIBAATb  HeJocTawuwume  Unu
n3bbITOYHbIE AaHHble, BblbMpaTb 3akoHbl U opMysbl, Heobxogumble
ONS  peweHusi, NPOoBOAUTb pacyéTbl U OLEHUBaTb pPeariMCTUYHOCTb
NOSTYYEHHOro 3Ha4YeHUs1 PU3NYECKON BENNYNHDI;

pacrno3HaBaTb npobriembl, KOTOpble MOXHO pewnTb Mpu  MNOMOLLM
dun3myecknx MeTonoB, UCMNOSb3yA ONUCaHWEe UCCeaoBaHus, BblAENATb
npoBepsieMoe NpeanorioxXeHne, OueHMBaTb MpPaBUITbHOCTb MOpsaKa



npoBedeHna uccrneaoBaHus, AenaTtb BbIBOAbl, MHTEpnpeTuMpoBaTb
pe3ynbTaTbl HAGMOAEHNA N ONbITOB;

NPOBOAUTL ONbITbl MO HabngeHUIo  PU3NYECKNX SABAEHUA  Unn
n3nMYeCcKnx CBOMUCTB Ten (M3y4YeHne BTOPOro 3akoHa HbloTOHa, 3akoHa
COXpaHEHUA 3SHeprun, 3aBUCUMMOCTb nepuoga konebaHun MpyKUHHOro
MasiTHMKa OT Macchbl rpysa u XXECTKOCTWU MPY>XWUHbI U1 HE3aBUCUMOCTb OT
aMmnanTygbl  Manblx KonebaHui, npAMONMHENHOE pacnpoCTpaHeHue
cBeTa, pasnoxeHne 6enoro ceBeTa B CNEKTP, W3y4YeHWEe CBOWCTB
n3obpaxkeHns B NIOCKOM 3epKasie U CBOMCTB M300paxeHnsa npeameTa B
cobupatowien nuH3e, HabnaeHne CNNOLWHbLIX U NMHENYaTbIX CNEKTPOB
N3Ny4YEeHNs): CaMOCTOATENbHO cobupatb YCTaHOBKY W3 WU3ObITOYHOrO
Habopa obopyaoBaHWs, OnuCbiBaTb XO4 OMnbliTa W ero pesynbTaThl,
dopmynupoBaTb BbIBOAbI;

NPOBOANTL NPU HEOBXOOUMOCTU CEPUIO MPSMbIX U3MEPEHUI, onpeaensas
cpegHee 3HadeHue wunsMepsaemMon BeSiMYMHbl (CPOKYCHOE paccToAHue
cobupatowien nuH3bl), o0b6OCHOBbIBaTb BLIOOP crnocoba wm3amMepeHus
(n3meputensbHoro npmbopa);

NPOBOAUTL UCCMeaoBaHWE 3aBUCUMOCTEN U3NYECKUX BEMUYMH C
NCMNONb30BaHNEM MNPSAMbIX U3MEPEHU (3aBUCUMOCTb MYTU OT BPEMEHU
npu paBHOYCKOPEHHOM [BWXeHUW 6e3 HayanbHOW CKOPOCTW, nepuoaa
konebaHUn MaTemaTMyeckoro MasiTHMka OT AfWHbI HUTWU, 3aBUCUMOCTM
yrna oTpaxeHusi cBeTa OT yrfa nageHus u yrna npenomneHnsa oT yrna
nageHns). nnaHupoBaTb WCCreAoBaHMe, CaMOCTOATENbHO cobupaTb
YCTaHOBKY, (pukcupoBaTb pesynbTaTbl MOMTYYEHHONW 3aBUCUMOCTM
dusnyecknx BenuumH B Buae Tabnuy v rpadukos, genaTb BbIBOAbI MO
pesynbTaTtamMm UccneaoBaHus;

NPOBOAUTL KOCBEHHblE W3MEPEHUs (U3NYECKMX BENMYUH (CpeaHsas
CKOPOCTb UM YCKOPEHWEe Tena npu pPaBHOYCKOPEHHOM  OBWXEHUWN,
yCKOpeHne CBODOAHOro NageHusl, XXECTKOCTb MPYXMHbl, KO3MOULNEHT
TPEHUS CKOMbXEHUs, MexaHundyeckass pabota U MOLLHOCTb, YacTtoTa U
nepuod konedbaHWn MaTemMaTU4yeckoro u MPYKMHHOIO MasiTHUKOB,
onTvyeckad cuna cobupatowen §nuH3bl, PaguoaKkTUBHBIA  GOOH):
nnaHnpoBaTb M3MepeHus, cobmnpatb IKCNEepPUMEHTarnbHY0 YCTAHOBKY U
BbIMOMHATL U3MEPEHUS, cneays NpeanoXXeHHON MHCTPYKUNK, BbIYUCAATb
3Ha4yeHMe BESIMYMHbI N aHanM3npoBaTb MOSMyYEeHHble pe3ynbTaTbl C
YYETOM 3ajaHHOW MOrpeLHOCTU N3MEPEHNN;

cobniogatb nNpaBuria TexHUKM 6BesonacHocTM npu  pabote C
nabopaTtopHbIM 060pya0BaAHNEM;

pasnuyatb OCHOBHbIE TMPU3HAKN WU3YYEHHbIX (OU3NYECKUX MOAeren:
MartepuarnbHasi Todka, abCcontoTHO TBEPLOE Teno, TOYEYHbIA UCTOYHUK
cBeTa, Iyd, TOHKas NuH3a, NnaHeTapHad Mofernb aToma, HyKIOHHas
MOAesib aTOMHOro 4pa;

XapakTepmM3oBaTb MPUHUMNbI  OENUCTBUS  U3YYEHHbIX NpubopoB U
TEXHUYECKMX YCTPOWMCTB C OMOPOM Ha WX OnucaHus (B TOM YuUche:
CnMaoMeTp, OaTYMKU MMOMOXEHUS, PacCTOSHUS W YCKOPEHUs, pakeTa,
9XO0NoT, OYKKW, nepuckon, doToannapaTt, OnNTUYecKkue CBEeTOBOAbI,



CreKTpockon, [J03uMeTp, Kamepa BwunbcoHa), ucnonb3ys 3HaHWUS O
cBOMCTBax (U3NYECKMX HABNEHMA U Heobxogumble dU3MYECKNe
3aKOHOMEPHOCTY;

MCNonb30BaTb CXEMbl U CXeMaTUYHbIE PUCYHKN NU3YYEHHbIX TEXHUYECKUX
YCTPONCTB, U3MepUTENbHbIX NPUOOPOB N TEXHOSOrMYECKUX NPoLEeCccoB
npyn peLleHnn y4ebHO-NpaKTUYEeCKMX 3agad, ONTUYECKMEe CXembl Ans
MOCTPOEHUS N306paxxeHn B NIIOCKOM 3epKarie u cobupatoemn nnH3e;
npuBOaMTE  NpUMepbl  (HaxoauTb  MHQoOpMauuid O  npuMmepax)
NPaKTUYECKOro WUCNonb3oBaHUA (U3NYECKUX 3HaHUKW B MOBCELHEBHOW
Xun3Hn ans obecneyeHna 6e3onacHOCTM nNpu obpalleHnn ¢ npubopamm u
TEXHUYECKMMWN YCTPOMCTBaAMMK, COXpPaHEHUs 340POBbsA W cobntogeHus
HOPM 3KOMOIMYECKOro NOBeAEHUS B OKpYXXatoLen cpeae;

OCYLLeCTBNATb MOUCK WHopMaumMm  U3NYECKOro COAEpXaHUSA B
NHTepHeTe, camocToATenbHO  OPMYNMpYd  MOUCKOBLIM  3arnpoc,
HaxoauTb NyTW onpeaeneHnsa JOCTOBEPHOCTU NOMyYeHHON MHGopMaLnm
Ha OCHOBE UMEILLMXCS 3HAHUN U AOMNOSTHUTESIbHBIX MCTOYHUKOB;
MCnonb30BaThb MPU BbIMNOMIHEHUM YYEBHbIX 3a4aHMA HAay4YHO-NOMYNAPHYHO
nutepaTtypy U3NYECKOro COAEepXaHWUd, ChnpaBoOYHble MaTepuansl,
pecypcbl ceTn WHTepHeT, BnageTb MNpPUEMaMM KOHCMEKTUPOBaHUSA
TekcTa, npeobpasoBaHna MHPOpMaUUM U3 OOHOW 3HAKOBOW CUCTEMbI B
ApYyryto,

co3gaBaTb COBCTBEHHbIE MUCbMEHHbBIE N YCTHbIE COOOLLIEHUS HA OCHOBE
MH(OPMALMM U3 HECKOSNbKUX MCTOYHUKOB (OU3NYECKOro copepXaHus,
ny6nnyHo npeacTaBnaTb pe3ynbTaThbl MPOEKTHOM nnu
nccrnenoBaTenbCKON OeATeNbHOCTU, NPU 3TOM MPaMOTHO UCMONb30BaTb
M3yYeHHbIN MOHATUWHLIM annapaTt u3ydyaemoro pasgena uU3nMkm u
COMpPOBOXAaTb BbLICTYNNIEHNE MNpPe3eHTaumen ¢ y4€TomM OCOBEHHOCTEWN
ayanTopun CBEPCTHUKOB.



TEMATUYECKOE NMNMAHUPOBAHUE

7 KINACC
KonunyectBO 4yacosB ANEeKTPOHHbIE
Ne HanmeHoBaHue pa3genoB u (uncppoBble)
n/n TeM nporpamMmmbl Bcero Koutponbuble  MpakTnyeckue obpasoBartenbHble
paboTbl paboTbl pecypehl
Pasgen 1.®Pu3uka n e€ posnib B NO3HaHUU OKpYyXarLlero Mmupa
Bbubnunoteka LJOK
1.1 dusnka - Hayka o npupoae 2 https://m.edso0.ru/7f416194
Bbubnunoteka LJOK
1.2 Duandecivie Bern-uHLI 2 1 https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHay4HbIN METO, 5 1 Bbubnunoteka LJOK
' NO3HaHUA https://m.edsoo0.ru/7f416194
Wtoro no pasgeny 6
Paspen 2.lNepBoHayvanbHble CBeAEHUA O CTPOEHUN BellecTBa
Bubnunoteka LJOK
21 CrpoeHue BellecTsa 1 https://m.edsoo0.ru/7f416194
59 [BmxeHne n BzaunmonencTene 5 1 Bubnnoteka LJOK
' YyacTuy, BellecTBa https://m.edsoo0.ru/7f416194
23 ArperaTHble COCTOSHUSA 5 Bubnuoteka LLIOK
' BellecTBa https://m.edsoo.ru/7f416194
WToro no pasgeny 5
Paspgen 3.[1BnkeHne n B3aumogencrteue ten
3.1 MexaHun4eckoe ABMxeHne 3 Bubnuoreka LIOK
' A https://m.edsoo.ru/7f416194
Bubnnoteka LJOK
3.2 MiHepumsi, Macca, NoTHOCTE 4 1 https://m.edsoo0.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

Bubnnoteka LLJOK
3.3 Cuna. Bupel can 14 2 https://m.eds00.ru/7f416194
WToro no pasgeny 21
Paspnen 4.[1aBneHne TBEPAbIX Tesl, XXKMAKOCTEN N ra3oB
4.1 ﬁaa:g::mmﬂe}gggggfnjlamnamm 3 Bubnuoreka LIOK
' ’ https://m.edsoo0.ru/7f416194
XNOKOCTAMM N razamm
Bbubnunoteka LJOK
4.2 Hasnexne xuakocTy S https://m.edso0.ru/7f416194
Bbubnunoteka LJOK
4.3 ATMOCepHOe faBnekme 6 https://m.edso0.ru/7f416194
4.4 [lenctBme XMAKOCTK 1 rasa Ha " 3 Bbubnunoteka LJOK
' MOrPY>KEHHOE B HUX TENO https://m.edsoo.ru/7f416194
WToro no pasgeny 21
Pazpgen 5.PaboTta u MOWHOCTb. dHeprus
Bubnunoteka LJOK
>-1 PaboTa 1 MOLLHOCTL 3 1 https://m.edso0.ru/7{416194
Bubnnoteka LJOK
5.2 MpocTbie MexaHuaMmb! > 1 https://m.edso0.ru/7f416194
Bubnnoteka LJOK
5.3 MexaHueckas aHeprus 4 1 https://m.edso0.ru/7f416194
WToro no pasgeny 12
Pe3epBHOE Bpemsi 3
OBLWEE KOJIMYECTBO YACOB MO 63 12
NMPOIrPAMME



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

8 KITACC

KonuyectBO 4YacoB

ANEeKTPOHHbIe

Ne HaumeHoBaHue pa3aenoB u K 0 (uncppoBblie)
n/n TeM nporpamMmmbl Bcero OHTpOIbHblE paKkTuieckue obpa3soBaTenbHble
paboTbl paboTbl pecypehbi
Pa3pen 1.TennoBble siBNeHus
11 CTpoeHue n ceoncTsa - Bubnnoteka LJOK
' BellecTBa https://m.edsoo.ru/7f4181ce
Bubnuorteka LIOK
1.2 Tennossie npotieceel 21 1 S https://m.edsljo.ru/7f4l8lce
NToro no pasgeny 28
Paspgen 2.9neKTpnyeckue U MarHUTHble SABIEeHUs
QnekTpuyeckne 3apsabl. Bubnmoteka LIOK
21 3aps|>|<eHH|3|e Tenaun nx ! 1 https://m.edsoo.ru/7f4181ce
B3anMogencTeme
59 [MOCTOSAHHbINA 3NEKTPUYECKUN 20 5 . Bubnnoteka LJOK
' TOK https://m.edsoo.ru/7f4181ce
Bubnnoteka LJOK
23 MarHuTHele ABReHus 6 1 1.5 https://m.edsoo.ru/7f4181ce
Bubnnoteka LIOK
24 ONEKTPOMArHUTHAs MHAYKUMS 4 https://m.edsI(;lo.ru/7f418lce
Wtoro no pasgeny 37
PesepBHoe Bpem4 3
OBLWEE KOJIMHECTBO HACOB 10O 63 4 145

NPOIrPAMME



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 KINACC

KonuyecTBO 4acoB

ANEeKTPOHHbIE

Ne HauvmeHoBaHue pa3genoB u K 0 (uncppoBble)
n/n TeM nporpamMmmbi Bcero ongoanble pgKquecxwe obGpasoBaTenbHble
paboTbl paboThbl pecypcbi
Pa3pen 1.MexaHu4yeckue siBneHus
11 MexaHun4yeckoe aBUXEHME U 10 1 bubnuoteka LJOK
' cnocobbl ero onMcaHus https://m.edsoo.ru/7f41a4a6
y bubnuoteka LJOK
1.2 Bsavmonenctene Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuoteka LJOK
1.3 3aKOHbI COXpaHEHS 10 3 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 40
Pa3pen 2.MexaHu4yeckue KonedaHma u BOnHbI
bubnuoteka LJOK
2.1 Mexarueckue konebarus ! 3 https://m.edsoo.ru/7f41a4a6
bubnuoteka LJOK
2.2 MexaHu4eckue BONHbI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 15
Paspgen 3.9neKTpoMarHMTHoOE nose U 3fIeKTPOMarHUTHbIe BOJIHbI
3.1 OneKTpoMarHMTHoe none u 6 5 Bbubnunoteka LJOK
) 3NEKTPOMarHUTHbIE BOSHbI https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 6
Pa3pen 4.CBeToBble ABNeHUNA
4.1 3aKkoHbl pacnpocTpaHeHus 6 5 Bubnuoteka LJOK

cBeTa

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

Bubnnoteka LLJOK

4.2 JTINH3bI 1 onTryeckne Npudopsl 6 3 https://m.edsoo.ru/7f41a4a6
43 PasnoxeHune 6enoro ceeTta B 3 5 Bubnnoteka LJOK
' CrekTp https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3pen 5.KBaHTOBbIE ABNeHUs
51 WcnyckaHue v nornowieHne 4 1 Bubnuorteka LUOK
' cBeTa aTOMOM https.//m.edsoo.ru/7f41a4a6
bubnuoteka LJOK
5.2 CTpoeHue aTomHoro siapa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoteka LJOK
5.3 7inepHbIe peakuy ! 1 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 17
Paspen 6.MMoBTOopuTenbHo-o606LWaoWwWmn moaynb
MoBTOpeHne n 0600LLEHNE Bubnmotexa LIOK
6.1 copepxaHmst kypca (pu3vku 3a 9 2 https://m.edsoo.ru/7f41a4a6
7-9 knacc — '
WToro no pasgeny 9
OBLUEE KOJIMYECTBO YACOB MO 102 57

NMPOrPAMME



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




NOYPOYHOE NNAHUPOBAHUE
7 KINACC

Ne

n

Tema ypoka

dunsnka — Hayka o
npupoae. AsneHus
npupoAbl. Pusmyeckne
SABNEeHus

KonuyecTBO 4acoB

Bcer KOHTpOsbHbI
o e paboTbl

MpakTnyeckm
e paboTbl

OaTta
MU3y4YeHu
f

ANEeKTPOHHbIE
undpoBble
obpasoBartenbHble

pecypchil

MexaHun4yeckue,
Tennosble,
aneKTpuyeckme,
MarHuTHble, CBETOBbIE,
3BYKOBbIE SIBIIEHUS

dusnyeckume
BENUYUHbBI N NX
n3mMepeHune

Ypok-nccnegosaHue
"N3mepeHne
TemnepaTypbl Npu
NMOMOLLM XUAKOCTHOIO
TepMomMeTpa u
AaTymka
TemnepaTtypsb!”

Kak cdomnsuka n gpyrme
€CTEeCTBEHHbIE HAYKM
n3y4yatoT npmupoay.
EcTecTBeHHOHay4YHbIN
MeTo[ MO3HaHuS.

Bubnuoteka LJOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

OnucaHne
bU3NYECKNX ABIIEHUI
C NOMOLL b0 Moaenen

Ypok-uccrnegosaHue
"lNpoBepka rmnoTessbl:
JanbHOCTb NonéTa
Luapuka, nyLeHHOro
roOpu3oHTanbHO, TeM
oonbLle, yem bonbLue
BbICOTa nycka"

CTpoeHue BellecTBa.
OnbIThl,
[AOKa3blBatoLLne
ONCKPEeTHOe CTpoeHne
BelllecTBa

Bubnnoteka LJOK
https://m.edsoo.ru/ff09fe0a

CrapTtoBas
AnarHocTmyeckas
paboTa. [IBumxeHne
YyacTuu BelwecTBa

Ypok-nccnegosaHue
«OnbITbl NO
HabnageHuo
TennoBoro
pacLUMPEHNS ra3oBy

bubnuoteka LJOK
https://m.edsoo.ru/ff0a013
e

10

ArperaTHble
COCTOSIHUSA BeLllecTBa

11

B3anmocssasb mexagy
CBOWCTBaMW BELLECTB
B pa3HbIX arperaTHbIX
COCTOSAHUAX N UX

aTOMHOMOJIEKYISAPHBbI

Bubnunoteka LJOK
https://m.edsoo.ru/ff0a037
8



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

M CTPOEHMUEM.
OcobeHHoCTH
arperaTHbIX COCTOSIHUI
BOAbl

MexaHnyeckoe
OBWXEHME. Bubnnoteka LJOK

12 PaBHOMepHOE 1 https://m.edsoo.ru/ff0a05c
HepaBHOMepHOe 6
OBWMKEHNE
CkopocTtb. EgnHmbl Bubnuoreka LIOK

13 ' https://m.edsoo.ru/ff0a079
CKOPOCTHU c
PacueT nyTv u Bubnnoteka LJOK

14 https://m.edsoo.ru/ff0a0ae
BPEMEHU OBUXEHUSA )

NHepums. 3akoH
gg:angzeﬁcmme Ten Bubnuoreka LIOK

15 https://m.edsoo.ru/ff0a0cl
Kak npuymHa 0
N3MEHEHUNS1 CKOPOCTU =
OBWKEHUS TEn
[MnoTHOCTbL BeLlecTBa.

16 Pac4yeT macchl 1 Bubnnoteka LJOK
obbema Tena no ero https://m.edsoo.ru/ff0a0fee
NNOTHOCTU
JTabopaTopHas paboTa

17 «Onpep,eneHv_l_e
NNOTHOCTU TBEPAOIO
Tenay

18 PelwweHne 3agay no Bubnnoteka LJOK



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

Teme "lnoTHOCTb
BelecTea"

https://m.edsoo0.ru/ff0al23
C

19

Cwvna kak
XapakTepucTuka
B3aMMOOENCTBUA Ten.
Cwuna ynpyrocTw.
3akoH N'yka

20

21

22

23

JlabopaTopHas paboTa
«M3yyeHune
3aBUCMMOCTH
pacTsHKEHMS
(AecopmaLinm)
NPY>XUHbI OT
NPUNOXEHHOM CUMbI»

ABneHune TaroteHus.
Cuna TaxecTtu

CBs3b Mexay cunomn
TAXEeCTU N Maccomn
Tena. Bec Tena.
PeweHune 3agay no
Teme "Cuna Tsxectn"

Cuna TskecTn Ha
ApYyrux nriaHeTax.
dusundeckmne
XapaKkTepUCTUKK
nnaHeTt

Bubnuoteka LUOK
https://m.edsoo.ru/ff0al77
8

Bubnunoteka LIOK
https://m.edsoo.ru/ff0al50
2

24

N3mepeHune cun.
AunHamomeTp

Bubnuoteka LJOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena.
HeBecomocTb

Bubnuoteka LJOK
https://m.edsoo.ru/ff0al77



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

8

26

CnoxeHune aByx cun,
HanpaBIeHHbIX MO
OOHOW NPSIMOMN.
PaBHogencTeyowas
cun

Bubnnoteka LJOK
https://m.edsoo.ru/ff0ala7
0

27

28

29

30

PeweHune 3agay no
Teme
"PaBHogencTBytoLas
cun"

TpeHune CKoSbXeHns n
TpeHne nokos. TpeHune
B NpUpoOAE N TEXHUKE

JTabopaTtopHas paboTa
«M3yyeHmne
3aBUCMMOCTM CUSbI
TPEHUS CKOSbXEHMS
OT CWnbl JaBEHUS U
xapaktepa
conpukacaroLmxcs
NOBEPXHOCTENY

PelweHune 3agay Ha
onpegeneHune
paBHOOENCTBYOLLEN
cunbl

Bbubnunoteka LJOK
https://m.edsoo.ru/ff0alb9
C

Bubnnoteka LJOK
https://m.edsoo.ru/ff0alcc8

31

PeweHune 3agay no
Temam: «Bec Tenay,
«["'padpnyeckoe
n3obpaxeHue cuny,
«Cunbiy,
«PaBHOOencTByoLLas

Bubnnoteka LJOK
https://m.edsoo.ru/ff0alde
0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

CuUn»

KoHTponbHasa paboTa
no Temam:
«MexaHun4yeckoe
aswmxenne», «Macca,

32
NNOTHOCTbY, «Bec
Tenay, «Ipadpuyeckoe
n3obpaxeHne cuny,
«Cunbli»
HasneHne. Cnocobbl Bubnnoteka LJOK
33 YMEHbLUEHUS U https://m.edsoo.ru/ff0a20a
yBENN4EeHNs AaBreHns 6
[laBneHue rasa.
3aBNCMMOCTb Bubnunoteka LJOK
34 JaBneHuns rasa oT https://m.edsoo.ru/ff0a237
o0bEMa, 6
TemnepaTypbl
(epenoue oo Suomorera LK
35 ’ https://m.edsoo.ru/ff0a25b
XUOKOCTSAMM U ra3amu. 0
3akoH lNackans =
e & ooen Suomcrera LK
36 . https://m.edsoo.ru/ff0a271
OENCTBMEM CUSbI s
TSXKECTU =
row «[laomesme & GuGnuoTexa LIOK
37 https://m.edsoo.ru/ff0a282
XWUOKOCTU U rase. 6
3akoH lNackans» =
38 Coobuwatowmecs Bubnuoteka LIOK



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

cocyabl https://m.edsoo.ru/ff0a297
0
'mopasnuyeckumn Bubnmoreka LIOK
39 https://m.edsoo.ru/ff0a313
npecc 6
MaHomeTpbI.
40 MopwHeBomn
YXMOKOCTHbIW Hacoc
ATtmocdepa 3emnu.
MpUynHbI
cyliecTsoBanma Bubnuoteka LUOK
41 BO3/AYLLIHON 00ONOUKM https://m.edsoo.ru/ff0a2b5
3emnu. 3aBUCUMOCTb a
atmMocepHoro =
AaBNeHNS OT BbICOThI
Hag YPOBHEM MOpS
Bec Bo3gyxa. Bubnuoteka LUOK
42 ATmMocdepHoe https://m.edsoo.ru/ff0a2b5
AaBrieHue a
?:xsgc;:gioro bubnuoteka LJOK
43 https://m.edsoo.ru/ff0a2da
aasnenus. OnbIT 3
Toppuyennu =
3aBUCUMOCTb
44 aTtmocdepHoro Bubnunoteka LJOK
AaBMEeHUs OT BbICOTbI https://m.edsoo.ru/ff0a2fc4
Ha YPOBHEM MOpS
BapomeTp-aHepoua.
45 ATMOCHEDHOE Bubnuoteka LJOK

JaBlieHne Ha

https://m.edsoo.ru/ff0a2fc4



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

pa3nmn4yHbIX BbiICOTax

46

PeweHune 3agay no
Teme "ATMocepHoe
pasnexHne"

47

[lencTeume XnakocTtn n
rasa Ha norpy>eHHoe
B HMX Teno.
ApxumenoBa cuna

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a327
6

48

JTabopaTtopHas paboTta
«Onpepgenexue
BbITankneawLleun
CUIbl, OENCTBYOLLEN
Ha Teno, NorpyxeHHoe
B XXWMAKOCTb»

Bbubnunoteka LJOK
https://m.edsoo.ru/ff0a33fc

49

50

JlabopaTopHas paboTa
no Teme
«ccnepgoBanue
3aBMCUMOCTM Beca
Tena B Bofe OT
0b6bEma norpy>xeHHon
B XXMAKOCTb YacTu
Tena»

NMnaBaHue Ten

Bubnuoteka LUOK
https://m.edsoo.ru/ff0a351
4

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a3a9
6

51

JTabopaTopHas paboTa
"KoHcTpynpoBaHue
apeomeTpa unu
KOHCTpyupoBaHue
nogku u onpegeneHue
eé



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

rpy3onogbEMHOCTI"

52

53

54

55

PeweHune 3agay no
Temam: «[1lnaBaHue
CydoB.
BosgyxonnaeaHuey,
«[JaBneHune TBEPABIX
Ten, XNAKOCTEN N
ra3oB»

MexaHn4yeckasa paboTta

MowHocTb. EanHunubi
MOLLHOCTHU

Ypok-nccrnegosaHue
"Pac4yéTt MoLHOCTH,
pa3svBaeMou rnpu
nogbeéme no
nectHuye"

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a365
4

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a3f82

Bbubnunoteka LJOK
https://m.edsoo.ru/ff0a3f82

56

57

58

[MpocTble MeXaHU3MbI.
Pbiyar. PaBHoBecue
CWN Ha pblyare

KoHTponbHasa paboTa
no Teme «JlaBneHue
TBEPAObIX Ten,
XnaKocTten un ra3oBy /
Bcepoccunckas
npoBepoyHas paboTa

PesepBHbIN ypOK.
PaboTta ¢ Tekctamm no
Teme «[laBneHue
TBEPAbIX Ten,

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XMOKocTen un ra3oBy /
Bcepoccunckas
npoBepoYHasi pabota

Pblyarn B TexHuke,
ObITY 1 Nnpupoae.
JTabopaTtopHas paboTa

Bubnnoteka LJOK

59 0.5 https://m.edsoo.ru/ff0a478
«ccnepgoBanue o
yCNnoBui paBHOBECHKS =
pblyara»
PeweHune 3agay no Bubnnoteka LJOK
60 Teme «Ycnosusi https://m.edsoo.ru/ff0a48a
paBHOBECUA pblyara» 6
KoadppuumeHT
Nosie3Horo JencTBus
MexaHu3ma.
61 JTabopaTtopHas paboTa 0.5
«N3mepeHne KI
HaKIMOHHOM
NMOCKOCTM»
PeweHune 3agay no Bubnnoteka LJOK
62 Teme "PaboTa, https://m.edsoo.ru/ff0a4c4
MoLLHoCTb, KIM4" 8
MexaHunyeckas
9Heprus. Bbubnunoteka LJOK
63 KuHeTuueckas u https://m.edsoo.ru/ff0a425
noTeHuuanbHasa 2
3Hepruna
3aKOH coxpaHeHus Bubnuoteka LIOK
64 MeXaHM4YeCKon https://m.edsoo.ru/ff0a436

SHEeprmn

0



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

65

66

YPOK-3KCNEPMMEHT NO
Teme
"OKcnepuMeHTanbHoe
onpegeneHune
N3MEHeHMs
KUHETUYECKOWN U
noTeHLUuanbHON
SHeprum npm
ckaTblBaHUM Tena no
HaKNOHHOW nnockocTn"

KoHTponbHasa paboTta
no Teme «PaboTa u
MOLLHOCTb. QHEPrusi»

67

68

Pe3epBHbIN YpOK.
PaboTa ¢ Tekctamum no
Teme "MexaHunyeckoe
asumxeHue"

Pe3epBHbIN YpPOK.
PaboTa ¢ Tekctamu no
Teme "PaboTa.
MowHocTb. QHeprnsa”

bubnuoteka LJOK
https://m.edsoo.ru/ff0adee
6

OBLWEE KOJINYECTBO
YACOB MO NMPOIrPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KITACC

n/n

Tema ypoka

OcCHOBHbIe
NoIoXeHus
MOJIEKYNSAPHO-
KMHETUYECKON TEOPUU
N UX OMNbITHbIE
noATBEPXOeHUS

Macca n pasmep
aTOMOB M MOSeKyn

Mogenu TBEPAOrO,
KMOKOro n
razoobpasHoro
COCTOSAAHMW BellecTBa

KonuyecTBO 4acoB

KoHTponbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

OdaTta
MU3y4vyeHus

ANEeKTPOHHbIE
uncpoBble
obGpasoBaTenbHble

pecypchil

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a5256

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a540e

ObObsACHEHME CBOUCTB
TBEPOOrO, XXNOKOro U
razoobpasHoro
COCTOSAHUW BellecTBa
Ha OCHOBE
NOMNOXXEHNN
MOSEeKynsapHoO-
KWHETUYECKON TEOPUU

Kpuctannudeckue n
amopdHble Tena

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0a5800

CmayumBaHue n
KanunnsapHOCTb.
[MoBepxHOCTHOE

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a5530



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

HaTaXeHne

Tennosoe
paclumpeHune u
cxaTtue

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a5a26

TemnepaTtypa. CBs3b
TemnepaTtypbl CO
CKOPOCTbHO
TENMOBOro ABMKEHUS
yacTtumy

10

11

BHYTpeHHsIs1 aHeprus.

Cnocobbl N3aMeHeHUs
BHYTPEHHEN SHeprnm

Buabi
Tennonepegayu
YPOK-KOH(pepeHums
"MNpakTnyeckoe
ncnonb3oBaHmne
TEnnoBbIX CBOWCTB
BELLECTB 1
MaTepuanoB B Lensx
3HeprocbepexeHnsa"

bubnuoteka LJOK
https://m.edsoo.ru/ff0a5c60

Bubnunoteka LJOK
https://m.edsoo.ru/ff0a6412

bubnuoteka LJOK
https://m.edsoo.ru/ff0a65c0

12

KonunyecTtBo
TennoTbl. YaenbHas
TENMOeMKOCTb

Bbubnnoteka LJOK
https://m.edsoo.ru/ff0a6976

13

YpaBHeHMe
TennoBoro 6anaHca.
TennoobmeH un
Tennosoe
paBHOBecCKe

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a7088

14

JTabopaTopHas

Bubnuoteka LJOK



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

15

paboTa
"ccnepoBaHue
ABNEHUs
TennoobmeHa npwu
cCMeLluMBaHumn
XONOAHOW U ropsiven
BOAbI"

PacueT kKonn4yecTBa
TENnnoThl,
Heobxogumoro ans
HarpeBaHusi Tena u
BblAENIIEMOro UM Npu
OXNaXaeHumn

https://m.edsoo.ru/ff0a6a98

16

JTabopaTtopHas
paboTa
"OnpenenexHue
yOoenbHomn
TEnnoeMKoOCTH
BellecTBa"

Bubnuoteka LUIOK
https://m.edsoo.ru/ff0abbb0

17

OHeprus Tonnuea.
YaenbHas Tennora
cropaHusi

Bbubnuoteka LJOK
https://m.edsoo.ru/ff0a7b5a

18

NnaBneHue n
oTBepaeBaHue
Kpuctannmyeckunx
Ten. YaenbHas
TennoTa nnasneHus

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a71d2

19

JTabopaTopHas
paboTa
"OnpegenexHune
yaernbHON TennoThbl

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a72fe



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

nnaeneHua noaa"

20

Mapoobpa3oBaHue u
KOHAEHcaums.
NcnapeHue

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. YaoenbHas
TennoTa
napoobpa3oBaHns U
KOHOEHCcaLUuMW.
3aBnCMMOCTb
Temnepartypbl
KMNEHNs OT
aTMocdepHoro
AaBneHns

bubnuoteka LJOK
https://m.edsoo.ru/ff0a786c¢

22

23

24

BrnaxHocTb Bo3gyxa.
Na6opaTtopHas
paboTa
"OnpegenexHune
OTHOCUTENbHOW
BNaXHOCTK BO3ayxa

PeweHne 3agay Ha
onpeaerneHune
BNaXHOCTM BO3ayxa

MpuHUMnbl paboThbl
TennoBbIX
aBuraTenewn.
MapoBas TypbuHa.
[lBuratenb
BHYTPEHHEro
cropaHus

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

25

KMn tennosoro
asuraTens.

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a7c7c



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

26

TennoBble gBuratenu
n 3awmTa
OKpy>xatoLien cpenbl
3aKoH CoxpaHeHus n
npeBpaLleHns
3HEeprumn B TENSIOBbIX
npoLeccax

27

28

29

lNogroToBka K
KOHTPOSibHOM paboTe
no teme "Tennosble
asneHus. IameHeHune
arperaTHbIX
COCTOSIHUM
BeLlecTBa"

KoHTponbHas paboTta
no Teme "Tennosble
aBrneHnsa. IameHeHune
arperaTHbIX
COCTOSAHUM
BellecTBa"
onekTpusaums Ten.
[Ba poga
ANEKTPUYECKNX
3apsaos

Bubnunoteka LJOK
https://m.edsoo.ru/ff0a83f2

Bbubnuoteka LJOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnegoBaHme
"OnekTpusauus Ten
NHOYKUWEen u npm
COMPUKOCHOBEHNN"

31

B3anmopencreune
3apshKeHHbIX Ten.
3akoH KynoHa

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

32

33

OrekTpuyeckoe norne.

Hanps»xeHHOCTb
3NEKTPUYECKOTO
nons. MNpuHumn
cynepnosnuunm
ANEKTPUYECKNX
nonem

Hocutenu
ANEKTPUYECKNX
3apsgos.
OrnemeHTapHbIn
3apsa. CtpoeHune
aToma

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a8ala

34

35

[MpoBoOAHUKM 1
AN3NEKTPUKN. 3aKOH
COXpaHeHuUs
3MEKTPUYECKOTO
3apsga

PeweHune 3agay Ha
NPUMeHEeHNe CBONCTB
3NEKTPUYECKUNX
3apsgoB

bubnuoteka LJOK
https://m.edsoo.ru/ff0a8ef6

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a90cc

36

ONEeKTPUYECKUI TOK,
YCNoBUS ero
CyLLECTBOBAHUSI.
NcTOYHUKN
3MEKTPUYECKOro ToKa

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0a95a4

37

[encteus
3MEKTPUYECKOro ToKa

Bubnuoteka LJOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-nccnegosaHue
"[lenctBne



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

39

3MEKTPUYECKOro nons
Ha NPOBOLHUKN N
AN3NEeKTpUKn"

ONEeKTPUYECKNI TOK B
meTannax,
XNOKOCTAX U rasax

Bubnuoteka LJOK
https://m.edsoo0.ru/ff0a9838

40

nekTpunyeckas uenb
N eé cocTaBHble
Yyactu

41

Cwvna TokKa.
JTabopaTtopHas
paboTa "amepeHune
N perynmpoBaHme
cunbl Toka"

0.5

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a8bd6

42

43

dnekTpuyeckoe
HanpsHKeHune.
BonbTtmeTp.
NabopaTtopHas
paboTa "amepeHue
N perynupoBaHue
HanpsbkeHna"

ConpoTtusneHune
NPOBOAHMKA.
YnaenbHoe
CONpOTUBIIEHNE
BellecTBa

0.5

Bubnunoteka LJOK
https://m.edsoo.ru/ff0a9el4

Bubnunoteka LIOK
https://m.edsoo.ru/ff0aa738

44

JTabopaTopHas
paboTa
"3aBMCUMOCTb
3NEeKTPUYECKOro
COMpPOTUBIEHNSA

Bubnnoteka LJOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

NPOBOAHMKA OT ero
ANHBI, Nnowaamn
nonepeyHoro
cevyeHus n
mMaTtepunana"

45

46

3aBUCUMOCTb CUTbl
TOKa OT HaNPsKEHUS.
3akoH Oma gns
yyacTka uenu

JTabopaTtopHas
paboTa
"iccnepgoBaHne
3aBMCUMOCTM CUIb
TOKa, nayLiero 4yepes
pe3uncrtop, oT
COMpPOTUBIEHNSA
pesuctopa u
HanNpsKeHus Ha
pesncrope”

Bubnuoteka LJOK
https://m.edsoo.ru/ff0aad44a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0aa04e

a7

48

MocnepoBaTenbHoe U
napannenbHoe
coeinHeHns
NPOBOAHUKOB

JTabopaTtopHas
paboTa "lMpoBepka
npaBuna crioXkeHuns
HanpPs>KeHUn nNpu
nocrnegoBaTenibHOM
coeguHeHNN OBYyX
pe3nctopos”

Bbubnuoteka LJOK
https://m.edsoo.ru/ff0aaa58

49

JTabopaTopHas

Bubnuoteka LJOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

50

paboTa "lMpoBepka
npaBuna ans cunbl
TOKa npwu
napannenbHoOM
coeanHeHnn
pe3nctopos”

PeweHne 3agay Ha
NPUMEHEHNE 3aKoHa
Owma gnga pasnuyHoro
COeaNHEHUS
NPOBOOHMKOB

https://m.edsoo.ru/ff0aadle

Bubnunoteka LJOK
https://m.edsoo.ru/ff0aaf8a

51

52

53

54

PaboTta 1 mowwHOCTb
3NEeKTPUYECKOro TOKa.
3akoH [xoyna-JleHua

JTabopaTtopHas
paboTa
"OnpenenexHune
paboTbl 1 MOLLHOCTH
3NEeKTPUYECKOro
Toka"

OnekTpuyeckne uenu
n notpebutenu
aneKkTpuyeckomn
3Heprum B BbITY.
KopoTkoe 3amblkaHue

NocToAHHbIE
MarHuTbl, NX
B3ammoaencTame

Bubnunoteka LJOK
https://m.edsoo.ru/ff0ab124

Bbubnuoteka LJOK
https://m.edsoo.ru/ff0ab3e0

Bubnuoteka LJOK
https://m.edsoo.ru/ff0ab660

55

Ypok-nccrnegosaHue
"M3yyeHne nonen
MOCTOSAHHbIX

Bubnuoteka LJOK
https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aad1e
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

MarHmtos"

56

MarHutHoe none.
MarHuTtHoe none
3emnu u ero
3Ha4YeHne Ans XXU3Hu
Ha 3emne

Bubnuoteka LJOK
https://m.edsoo.ru/ff0acOba

57

lNoaroTtoBka K
KOHTpOJSIbHOM paboTe
no Teme
"OnekTpuyeckne
3apsagbl.
3apsihkeHHble Tena u
NX B3aUMOOENCTBUS.
MocTOAHHbIN
ANeKTpu4eckum Tok"

Bubnunoteka LJOK
https://m.edsoo.ru/ff0abd2c

58

KoHTponbHas paboTta
no Teme
"OnekTpunyeckme
3apagbl.
3apskeHHble Tena u
NX B3aUMOAENCTBUS.
MoCTOSAHHbIN
anekTpuyecknn Tok" /
Bcepoccuinckas
npoBepo4vHasn paboTta

Bubnnoteka LJOK
https://m.edsoo.ru/ff0abea8

59

Pe3epBHbIN YyPOK.
PaboTa ¢ TekcTamu
no Teme
"TNoCcTOSAHHBIN
aneKTpuyecknmn Tok" /
Bcepoccunckas

Bubnnoteka LJOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

npoBepo4vHasn paboTta

60

OnbIT OpcTeaa.
MarumTHOEe none
3MEKTPUYECKOro Toka
MarHuTtHOe none
KaTyLLIKN C TOKOM

Bubnuoteka LJOK
https://m.edsoo.ru/ff0acld?2

61

62

63

MpumeHeHne
3NEeKTPOMarHMToB B
TEeXHUKe.
JTabopaTtopHas
paboTa "N3y4eHne
AENCTBUSA MarHUTHOro
nons Ha NPOBOAHWUK C
TOKOM"

onekTpoasuratenb
MOCTOSIHHOTO TOKa.
Mcnonb3oBaHue
anekTpoaBuraTeneu B
TEXHUYECKMX
yCTpOMCTBax 1 Ha
TpaHcnopTe.
JTabopaTtopHas
paboTa
"KoHcTpynpoBaHue u
n3yyeHme paboTol
anekTpoasuratens"

OnbiTbl ®apageq.
3aKoH
3NeKTpOMarHMTHON
nHaykumu. MNpasuno
JleHua

0.5

Bubnunoteka LJOK
https://m.edsoo.ru/ff0ac74a

Bbubnuoteka LJOK
https://m.edsoo.ru/ff0ac86¢c



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

64

65

66

OreKkTporeHepartop.
Cnocobbl nony4veHuns
ANeKTpUYecKon
3Heprum.
OneKTpoCcTaHuum Ha
BO30OHOBMSIEMbIX
NCTOYHMKaX SHEPIum

NoaroTtoBka K
KOHTpOJSIbHOM paboTe
no Teme
"OnekTpuyeckmne un
MarHuTHblEe siBNeHnsa"

KoHTponbHas paboTta
no Teme
"OnekTpuyeckue u
MarHUTHbIE siBeHnsa"

Bubnnoteka LJOK
https://m.edsoo.ru/ff0acb14

67

68

Pe3epBHbIN YPOK.
PaboTa c Tekctamu
no teme "TennoBble
asneHna"

Pe3epBHbIN YPOK.
PaboTta c Tekctamm
no teme "MarHuUTHble
asneHnsa”

Bubnnoteka LJOK
https://m.edsoo.ru/ff0acc5e

OBLWEE KOJINYECTBO
YACOB M0 NPOIrPAMME

68

14.5



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

9 KINACC

KonuyecTBO 4acoB

ANEeKTPOHHbIe

"OnpegenexHune

Ne ODaTta
n/  Tema ypoka Bcer KoHTponbHbl = [pakTuyeckm  U3Yy4eHwM uMdposble
n o e paboTbl e paboTbl A obpazoBarentHble
pecypchbl
MexaHunyeckoe
JBWXeHune. 1
MaTepuanbHasa Touka
oo e Sutoresa LOK
1 https://m.edsoo.ru/ff0ad47
MeXaHN4YeCcKoro 4
OBVKEHUSN -
PaBHOMepHOe Bubnnoteka LJOK
NPAMOSIMHENHOE 1 https://m.edsoo.ru/ff0ad19
ABWXKEHNe a
HepaBHomepHoe
NPAMOSIMHENHOE
4 1
ABvkeHne. CpegHsasa un
MrHOBEHHAs CKOPOCTb
MpamonuHenHoe Bubnnoteka LJOK
paBHOYCKOpPEHHOE 1 https://m.edsoo.ru/ff0ad8d
ABWxKeHue. YckopeHune 4
CKopocCTb
NPAMOSIMHENHOrO
6 paBHOYCKOPEHHOro 1
ABuxeHus. 'padmk
CKOpPOCTU
7 JTabopaTopHas paboTa 1 1 Bubnuoteka LJOK

https://m.edsoo.ru/ff0adbl



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

YCKOpPEHUs Tena npu
paBHOYCKOPEHHOM
OBWXEHUU No
HaKITOHHOW NNOcKocTn"

[o¢]

CsoboaHoe nageHune

8 Ten. OnbiThl Manunes
PasHomMepHOe
gsg;Kx?:(?CeT;oﬂepmon n Bubnmoreka LIOK

9 ' https://m.edsoo.ru/ff0ael?
yacToTa obpaLleHus. 6
JlnHeHas v yrnosas =
CKOpPOCTH

10 LleHTpocTpemntensHo
€ ycKkopeHue
MepBbI 3aKOH Bubnnoteka LJOK

11 HbloToHa. BekTop https://m.edsoo.ru/ff0ae61
CuUnbl 2
EL?(E)T%ZZaKOH Bubnnoteka LJOK

12 g https://m.edsoo.ru/ff0ae72
PasHogencTeyowasa a
cuna a
TpeTui 3aKoH Bubnuoteka LLOK

13 HbloTOHa. https://m.edsoo.ru/ff0ae98
Cynepnosnuyus cun 2
PeweHne 3agay Ha Bubnuoteka LJOK

14 npuMeHeHne 3aKoHOB https://m.edsoo.ru/ff0aeb6
HbtoTOHa [
Cuna ynpyrocTu Bubnuoteka LJOK

15 ' https://m.edsoo.ru/ff0aeca

3akoH N'yka

2



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2

PeweHwne 3agay no

16 Teme «Cuna
ynpyroctm»
JTabopaTopHas paboTa BubnuoTteka LJOK
17 «Onpepnenexne https://m.edsoo.ru/ff0aee2
YKECTKOCTU MPY>XXUHbI» 8
Bubnnoteka LJOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af738
19 PeweHue 3agay no Bubnnoteka LJOK
Teme «Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JTabopaTtopHasa paboTta
20 "OnpegenexHve Bubnnoteka LJOK
KoahpuumneHTa https://m.edsoo.ru/ff0af8be
TPEHUs cKonbXeHnsa"
PeweHnune 3agay no
21 THeb“:oeToigK%*:Jl'la Bubnmorexa LIOK
) https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna
TpeHus"
Cwuna TsKecTn 1 3aKoH
29 BCEMUPHOro Bubnuoteka LLOK
TAroTeHUd. YCcKopeHue https://m.edsoo.ru/ff0af044
cBoOOAHOro NageHus
Ypok-KOHepeHuna
"[1BMXEeHWe Ten BOKpyr
23 rpaBUTaALMOHHOIO
ueHTpa (ConHevHas
cuctema). Nanaktmkn"
24 PeweHve 3agay no Bubnuoteka LLIOK

Teme "Cuna Ta)Kectu u

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0aee28
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
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

3aKOH BCEMUPHOrO
TaroteHmsa"

25

MNepBasi kocMuyeckas
CKOPOCTb.
HesecomocTb U
neperpysku

BubnuoTteka LJOK
https://m.edsoo.ru/ff0af33c

26

27

PasHoBecune
MaTepuasibHOW TOYKM.
AbcontoTHO TBEpOOE
Teno. PaBHoBecune
TBEPOOro Tena c
3aKpENSIEHHOW OCblO
BpaweHns. MoOMeHT
cunbl. LleHTp TaxecTn

PasHOBecune
MaTepuanbHOM TOYKMN.
AbGcontoTHO TBEPAOE
Teno. PasHoBecune
TBEPOOro Tena c
3aKpennéHHOW OCbto
BpaLLeHus. MomeHT
cunbl. LleHTp TaxecTn

Bubnnoteka LJOK
https://m.edsoo.ru/ff0afe36

28

29

PeweHune 3agay no
Teme "MOMEHT cunbl.
LleHTp TskecTun"

lNogroToBka K
KOHTpOnbHOM paboTte
no Teme
"MexaHun4yeckoe
OBWXEHNE.
Bsaumopencrteue ten"

Bubnuoteka LJOK
https://m.edsoo.ru/ffO0b02b
4

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b040
8



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

KoHTpornbHas paboTa
no Teme

BubnuoTteka LJOK

30 "MexaHunyeckoe https://m.edsoo.ru/ffOb06e
ABWXEHME. [
Bsaumopgencrteue ten"
mnynbc Tena.
Mmnynbc cunbl. 3akoH

31 COXpaHeHuUs Bubnnoteka LJOK
nmnynsca. Ynpyroe u https://m.edsoo.ru/ffOb07fa
Heynpyroe
B3anmMoeuncTene
Petuenyie sana no suGnwoTexa LOK

32 https://m.edso0.ru/ff0b096
COXpaHeHus c
nmnynsca" =
YPOK-KOH(pepeHums

33 "PeakTuBHOE
ABWXeHWe B npupoae
N TEXHUKE"
MexaHun4yeckasn paboTta Bubnuoreka LIOK

34 https://m.edsoo.ru/ff0b0a8
N MOLLHOCTb 4
PaboTa cunbl TsxecTu, Bubnuoteka LLOK

35 CUnNbl YAIPYrocTn u https://m.edsoo.ru/ff0b0db
CUNbl TPEHUA 8
JTabopaTopHas paboTa
«Onpepgenexne

36 paboTbl CUMbl TPEHUS

npy paBHOMEPHOM
ABWXXEHUN Tena no
rOpU3oHTanbHOM



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

MOBEPXHOCTM»

CBs3b 3Heprum n

paboThbl.

37
NoTeHunanbHasa
3Heprung
KnHeTunyeckas BubnuoTteka LJOK

38 3Heprusa. Teopema o https://m.edso0.ru/ff0b0c3
KWHETUYECKON SHEeprum 2

39 3aKOH coxpaHeHus
3HEeprum B MexaHuke

10 ioysonme sakona Gubvorera LOK

https://m.edsoo.ru/ffOb12fe

COXPaHEHUS IHEPTUM»
KonebaTtenbHoe Bubnnoteka LJOK

41 OBWXEHNE N ero https://m.edsoo.ru/ff0b185
XapaKkTepUCTUKn 8
3aryxawowme

42 konebaHus. Bubnnoteka LJOK
BbIHy>XaeHHbIe https://m.edsoo.ru/ffOb20f0
konebaHna. Pe3oHaHC

43 MaTeMaTMLVIeCKI/IVI n
NPY>KUHHbIN MasiTHUKM
Ypok-uccnegoBaHme
«3aBMCUMOCTb Bubnnoteka LJOK

44 nepuoga konebdaHuin https://m.edsoo.ru/ff0b197
OT XXECTKOCTW NPY>XUHbI a
N Macchbl rpysa»
[MpeBpalleHue

45 3Heprum npu

MexXaHN4YeCKnX



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

KonebaHunax

46

JTabopaTtopHas paboTa
«OnpepnenexHune
4yacToTbl 1 Nepunoaa
konebaHumn
NPY>KUHHOTO
MasiTHUKa»

BubnuoTteka LJOK
https://m.edsoo.ru/ffOblae
C

a7

48

49

JTabopaTopHas paboTa
«lMpoBepka
HEe3aBUCMMOCTH
nepuoga konebaHmm
rpy3a, nogBeLIeHHOro
K HATWU, OT MaccChbl
rpysa»

MexaHn4eckue BOSHbI.
CeowcTBa
MEeXaHNYEeCKNX BOJTH.
MpoponbHble U
nonepeyHble BOSHbI
Ypok-KoHepeHuna
"MexaHun4eckne BOMHbI
B TBEPAOM Tene.
Cencmmyeckme BOSHbI

Bubnnoteka LJOK
https://m.edsoo.ru/ff0b197
a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0b21fe

50

3BYK.
PacnpocTpaHeHune n
OTpaXkeHue 3ByKa

51

Ypok-uccnegosaHue
"HabniogeHne
3aBMCUMOCTM BbICOThI
3BYyKa OT YyacTtoTb!"



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

52

'POMKOCTb 3BYKa U
BblCOTa TOHA.
AKycTHnYeckum
pe3oHaHC

53

54

55

56

Ypok-KoHpepeHuus
"YrbTpasByK n
MHJPa3BYK B Npupoae
N TEXHUKE"
NoaroTtoBka K
KOHTPOSibHOM paboTe
no Teme "3aKoHbl
COXpaHeHus.
MexaHun4yeckune
konebaHma n BosHbI"

KoHTponbHas paboTta
no Teme "3aKoHbl
COXpaHeHus.
MexaHun4yeckne
konebaHus n BOmnHbI"

OnekTpomMarHuTHoe
none.
OneKTpoOMarHuTHble
BOJTHbI

Bubnuoteka LLOK
https://m.edsoo.ru/ff0b23c
a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0b25f0

Bubnnoteka LJOK
https://m.edsoo.ru/ffOb2ab
e

57

CsonctBa
3MEKTPOMArHMUTHbIX
BOJIH

58

YpOK-KOH(pepeHums
"Lkana
3S1IEKTPOMArHUTHbIX
BOMH. icnonb3oBaHue
3N1IEKTPOMArHUTHbIX

Bubnnoteka LJOK
https://m.edsoo.ru/ff0b2fe6



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

BOJTH 4151 COTOBOM
cBa3n"

Ypok-nccrnegosaHue
"M3y4yeHne cBoncTB

BubnuoTteka LJOK

59 OnNeKTPOMATHMTHEIX https://m.edsoo0.ru/ff0b2c6
BOJIH C NMOMOLLIbIO
MOBUNbLHOIo E
TenedoHa"
PeweHne 3agay Ha
onpegeneHne 4acToThbl
60 N ONWHbI
3NEeKTPOMarHMTHON
BOJSIHbI
OneKkTpoMarHnuTHas
npupoaa ceeTa. Bubnnoteka LJOK
61 CkopocTb cBeTa. https://m.edsoo.ru/ff0b31d
BonHoBble cBoncTBa 0
cBeTa
NcTouHumkmM cBeTa.
MpamonuHernHoe Bubnnoteka LJOK
62 pacnpocTpaHeHue https://m.edso00.ru/ff0b365
cBeTa. 3aTMeHus 8
CornHua v JlyHbl
3aKOH oTpaxeHus
ceeTa. 3epkana. Bubnnoteka LJOK
63 PeweHue 3apay Ha https://m.edsoo.ru/ff0b38c
NMPMMEHEHME 3aKoHa 4
OTpaXkeHus ceeTa
[MpenomneHne ceeTa. Bubnuoteka LLIOK
64 3aKkoH npenomneHns https://m.edsoo.ru/ff0b3ae

cBeTa

a



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

65

66

67

[MonHoe BHyTpeHHee
oTpa)keHue cBeTa.
Mcnonb3oBaHune
MONTHOrO BHYTPEHHEro
OTpaXxeHus B
ONTUYECKNX
cBeToBoOax

JTabopaTtopHasa paboTta
"ccnepoBaHue
3aBMCUMOCTHU yrna
npenomMneHns
CBETOBOrO Jlyya OT
yrna nageHus Ha
rpaHuue "Bo3gyx-
cTtekno™
Ypok-KoHepeHUuna
"Micnonb3oBaHue
MNONMHOrO BHYTPEHHEro
OTpaXKeHus:
CBETOBObI,
ONTUKOBOSIOKOHHAS
cBa3b"

BubnuoTteka LJOK
https://m.edsoo.ru/ffOb3c5
C

68

JInH3bl. OnTunyeckasa
cuna nNuH3bI

Bubnnoteka LJOK
https://m.edsoo.ru/ff0b3f2c

69

MoctpoeHne
n3obpaxeHun B
NNH3axX

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b444
a

70

JTabopaTopHas paboTa
"OnpegenexHune
dOKYCHOro
pacCcTOsIHMA U

Bubnuoteka LJOK
https://m.edso0.ru/ff0b420
6



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206

OMNMTUYECKOWN CUNbI
cobupatoLien nnH3bl"

71

72

YpoK-KOHepeHuns
"Ontnyeckue
NNH30BbIE NpUbopbI"

(a3 kak onTnyeckas
cuctema. 3peHue

Bubnnoteka LJOK
https://m.edsoo.ru/ffOcO0a7
e

EM6nM0TeKa LOK
https://m.edsoo.ru/ff0b468
4

73

YPOK-KOH(pepeHums
"NedekTbl 3peHuns. Kak
COXPaHUTb 3peHune”

74

PasnoxeHue 6enoro
cBeTa B CNekTp.
OnbITbl HblOTOHA.
CnoxeHnue
cneKkTparnbHbIX LIBETOB.
[vcnepcus ceeTa

Bubnnoteka LJOK
https://m.edsoo.ru/ff0cOf4c

75

JTabopaTopHas paboTa
"OnbITbl MO
pasnoxeHuto 6enoro
cBeTa B CNeKkTp 1
BOCNPUATUIO LBeTa
npeaMeToB Npu nx
HabngeHn Yepes
LBeToBble PUNbLTPLI"

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c0e2
a

76

YpoK-npakTukym
"BonHoOBbIE CBOUCTBA
cBeTa: gucnepcus,
NHTepdEepPEeHLns 1
andppakyma”



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

OnbITbl Pe3epdopaa u

Bubnnoteka LJOK

77 nnaHeTapHas Mogernb https://m.edsoo.ru/ff0c12a
artoma 8
MoctynaTtbl Bopa.

78
Mopgenb atoma bopa
?gpnygfeHHmmee l/cI:BeTa Bubnuoteka LIOK

79 https://m.edsoo.ru/ff0c144
atomMom. KBaHTbI. c
JInHenyaTtble cnekTpbl =
YpPOK-NpakTUKym Bubnnoteka LJOK

80 "HabnoaeHune https://m.edsoo.ru/ff0c155
CMNEKTPOB nCnycKaHns" 0
PagnoaktnBHoCTb U €é Bubnuorexa LIOK

81 https://m.edso0.ru/ff0c167
BUAbI 5
CTpoeHne aToOMHOro Bubnnoteka LJOK

82 aapa. HyknoHHas https://m.edsoo.ru/ff0c18a
Moaenb C
PagnoakTtnBHbie BubnuoTteka LJOK

83 npeBpaLLeHuns. https://m.edsoo.ru/ff0clal
N3oTonbl 4
TP:I\:J:_HMQ 3afat no Bubnuoteka LJOK

84 " ' https://m.edsoo.ru/ff0clb4
PagunoaktneBHble a
npespatleHns"” =

85 Mepuog nonypacnaga
}llf:;m?:ﬁﬁgﬁ:gm Bubnuoteka LLOK

86 https://m.edsoo.ru/ff0c212

N3ny4yeHnsa B npupoae,
MeaguumHe, TexHuke"

6



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
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87

AnepHoble peakumn.
3aKoHbl COXpaHeHUs
3apsiAoBOro U
MacCOBOro ymcern

BubnuoTteka LJOK
https://m.edsoo.ru/ff0clch
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88

OHeprus cea3n
aToOMHbIX saep. CBA3b
MaccCbl N 3Heprum

BubnuoTteka LJOK
https://m.edsoo.ru/ff0c1d7
a
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PeweHnune 3apay no
Teme "AnepHoble
peakumn”

Peakuunmn cuHtesa un
aeneHna agep.
NCTOYHUKN SHEpPrum
ConHua v 3Bé€3

Bubnnoteka LJOK
https://m.edsoo.ru/ff0cle8
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YpoK-kOH(pepeHums

"HAnepHasa sHepreTuka.

[encteus
pagnoakTUBHbIX
N3Ny4YEHUN Ha XunBble
opraHu3mb!"

92

NoaroTtoBka K
KOHTpOnbHOM paboTte
no Teme
"ONeKkTpoMarHMTHoe
none.
OreKTpOMarHuTHble
BOMHbI. KBAHTOBbIE
aBnennsa”

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c223
e
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KoHTpornbHas paboTa
no Teme
"OJIeKTPOMarHMTHoe
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BOsMHbI. KBaHTOBbIE
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94 JTabopaTopHble https://m.edsoo.ru/ff0c245
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"CBeToBble aBneHna"

MoBTOpPEHME,
obobueHne. PaboTa c

Bubnnoteka LJOK
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NMPOBEPAEMbIE NPEAMETHbIE PE3YJIbTATbI OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOU NPOIrPAMMbI OCHOBHOI'O OBLLUEIO

OBPA30OBAHUA

7 KINNACC

Kon
npoBepsieMoro
pe3ynbTara

NMpoBepsieMble NpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOM OOpa3oBaTesibHON NporpamMmbl
OCHOBHOro obuiero o6pasoBaHus

11

Mcnonb3oBaTb N3y4eHHbIE NOHATUA

1.2

pasnuyatb SABMEHUA MO OMUCaHUID WX XapaKTepHbIX
CBOMCTB W Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLNX
AaHHoe hmM3nYecKoe siBreHne

1.3

1.4

pacrno3HaBaTb MPOSIBIEHNE W3YYEHHbIX (PU3NYECKUX
SIBNEHUN B OKpyXawwem wMupe, B TOM 4uUche
dunsndeckne ABneHna B npupogde, nNpu 3TOM
nepeBoAuUTb  MpPaKTUYECKYD 3agady B y4ebHyto,
BblAENSATb  CyLWeCTBEHHble  CBOWCTBA  (MpU3HaKK)
oM3nN4eCKNX ABNEHNN

OonucbiBaTb M3YyYEHHble CBOMCTBa Ten u usanveckue
ABMIEHNA, WUCMNONb3ya PU3MYEeCKNe BENUYUHLI, Npu
OonucaHuM NpaBUSTIbHO TpakToBaTb (PU3MYECKUA CMbICS
NCNONb3yeMbIX BENUYUH, UX O0B03HaAYEeHUs N eguHULbI
dom3ndeckmnx BEJTNYVH, HaxoauTb doopmyInbl,
CBA3blBaKOLME [OaHHYIO (PU3NYECKYID BENUYUHY C
APYrMMU  BENMYMHaMK, CTPOUTb rpacuKkm MU3yYeHHbIX
3aBncMMocTen PUNYECKUX BENUYUH

1.5

1.6

XapakTepusoBaTb CBOWCTBA Ten, (U3NYECKME SBMNEHMS
M NPOLECCHI, UCMOMb3Yysl U3YYEHHbIE 3aKOHbI, NPK 3TOM
[aBaTb  CHOBECHY  (hOpMYyNMPOBKY  3akoHa U
3anMcblBaTb €ro MaTeMaTUYECKOE BblpaXkeHue

00bsACHATL  uM3NYeckne ABMNEHusi, MNPoLEecchbl U
CBOWCTBaA Tesl, B TOM YMCIe N B KOHTEKCTe cuTyauuin
NPaKTUKO-OPUEHTMPOBAHHOIO  XapakTtepa: BbISBNSATb
NPUYNHHO-CNEACTBEHHbLIE CBA3U, CTPOUTb OOBACHEHME
m3 1 — 2 nornmyeckux waros c onoponm Ha 1 — 2
N3yYeHHbIX CBOMNCTBA donanyeckmnx ABNEHUN,
on3NYECKMX 3aKOHA UITM 3aKOHOMEPHOCTH

1.7

pewartb pacyéTHble 3agaun B 1 — 2 [OencTBug,
Mcnosnb3ysa  3akoHbl UM (opMynbl, CBA3biBaKOLME
oM3n4eckne BESMYMHBI. HA OCHOBE aHanmsa YycroBus
3aja4n 3anucbiBaTb KpaTKoe YycrioBue, MNOACTaBMATb
dusndeckme BenUUUHBLI B  OPMYSibl U NPOBOAUTL
pac4yéThl, HaxoauTb CcnpaBOYHble JaHHbIE,




HeoOxooumble AONs  peweHust 3agad, OueHuBaTb
peanucTUYHOCTb MOSMYYEHHOM PU3NYECKON BESTUYNHBI

1.8

1.9

pacno3HaBaTb NpobsieMbl, KOTOPbIE MOXHO PELUNTb NpU
nomow  pusandecknx  MeTodoB, B ONUCaHUM
nccnenoBaHus BblAeNnATb npoBepsieMoe
npeanonoxeHne (rmnoTesy), pasnuyaTb n
NHTEpPNPeTUPOBaTb MOMYYEHHbIN pe3ynbTaT, HaXoAuTb
ownbkn B Xxode onbiTa, AenaTtb BbIBOAbl MO €ro
pesynbTatam

NpoBOAUTb ONbITbl MO HabnodeHUo  HOU3NYECKNX

ABIIEHUN nnm don3n4eCcKnx CBOWCTB Ten:
dopmynupoBaTb  NpoBepsieMble  NPEeAnoSIOXKeHUs,
cobupaTtb yCTaHOBKY n3 NpeasioXXeHHOro
obopynoBaHus, 3anucbiBaTb xoq onbITa n

(*)OpMyJ'IVIpOBaTb BblBOAbI

1.10

1.11

1.12

BbIMOSMHATbL NPSMblE U3MEPEHUA C WUCNOSIb30BaAHNEM
aHanoroBblIX W UMGPOBLIX NpMbOPOB, 3anucbiBaTb
nokasaHusi npnbopoB C Y4ETOM 3adaHHOM abCONOTHOM
NOrpeLLUHOCTN U3MEPEHUN

NpoBOAUTL  UCCredoBaHWe  3aBUCUMOCTU  OOHOM
doM3n4ecKon BeNUYMHbI OT LPYron C MUCMofib3oBaHNEM
NPAMbIX M3MEPEHWW, yyacTBOBaTb B MflaHMPOBAHUN
yyebHOro uccrnegoBaHud, cobupatb YCTAHOBKY W
BbIMOMHATL  U3MepeHusi, cnegya npeasioKeHHOMY
nnady, dQwuKkcupoBaTb  pesynbTaTbl  MOMYYEHHOM
3aBMCUMOCTM  (PM3NYECKMX  BENMUYMH B Buae
npeasioXeHHbIX Tabnuy, 1 rpadukos, genaTb BbIBOAbI
no pesynbTaTam uccrnegoBaHuns

NpoBOAUTb  KOCBEHHbIE  U3MEPEHUS  PUINYECKNX
BENWYMH, cnefys NpeanoXeHHOM WHCTPYKUMK: Mpu
BbINOJTHEHUN N3MepeHni cobupaTtb
3KCNepMMeHTarnbHYK YCTAaHOBKY M BblYNCAATL 3HAYEeHne
MCKOMOW BENUYUNHbI

1.13

cobnogate npaBuna TexHUMKM ©Ge3onacHocTU Mpu
paboTe ¢ nabopaTtopHbIM 060pyaAOBaHMEM

1.14

1.15

yKasblBaTb  MpUHUMMbI  genctsus  npubopoB w1
TEXHUYECKUX YCTPOMUCTB, XapakTepusoBaTb MNPUHLMMbI
OENCTBUA  M3YYEHHbIX NPUBOPOB U TEXHUYECKUX
YCTPOMCTB C MNOMOLLBIO WX OMNUCaHUs, WUCNONb3ys
3HaHNA O CBOWCTBax (U3NYECKUX SABMIEHUA U
Heobxoanmble PU3ndeckne 3akoHbl 1 3aKOHOMEPHOCTU
npuBOoaMUTb NpUMepbl  (HaxoauTb  WMHGOpMaUuK o
npumepax) NpakTU4ecKoro UCnonb3oBaHNA PU3NYECKNX
3HaHW B MOBCEOHEBHOM XW3HM ANns obecneyeHus
Oe3onacHoctTn npu obpaweHnn ¢ npubopamm wn




1.16

1.17

TEXHUYECKMMUN YCTPOMCTBAMN, COXPaAHEHUNSA 300POBbS U
cobnoaeHnst HOPM  3KOSNOMMYECKOro MNOBEAEHUs B
OKpyXatLien cpeae

OCYLLECTBNATb OTOOP UCTOYHUKOB MHpOpMaLMK B CETU
MHTEpHET B COOTBETCTBUM C 3afaHHbIM MOUCKOBbIM
3arnpocoM, Ha OCHOBE WMEKLIMNXCA 3HAHUA U NYTEM
CpaBHEHUS pasfinyHbiX  UCTOYHWKOB  BblOENATb
MHpopmaumo, KoTopas sBNSETCA NPOTUBOPEUNBON NN
MOXeT ObITb HE4OCTOBEPHOM

ncnomnb3oBaTb MNPU  BbIMNOMHEHUN Y4YeOHbIX 3agaHun
Hay4HOMOMySIPHYHO nntepartypy dom3nyeckoro
coaepaHusi, cnpaBoOYHble MaTepuarnbl, pecypcbl CeTu
WMHTepHeT, Bnagetb nNpuMEéMamMnM KOHCMNEKTUPOBaHUSA
TekcTta, npeobpasoBaHna uWHGOPMaAUUKM U3  OAHOM
3HaKOBOW CUCTEMbI B APYryto

1.18

1.19

8 KITACC

Kon
npoBepsieMoro
pesynbTaTa

co3gaBaTb COOCTBEHHblE KpaTKME MUCbMEHHbLIE WU
YCTHble COOOLLEHNS Ha OCHOBe 2 — 3 WCTOYHWUKOB
MHOpMaLMn (pu3nyeckoro cogepxaHusi, B TOM 4ucrie
nybnuyHo genaTb KpaTkne cooblueHust 0 pesynbTatax
NPOEKTOB WNU Yy4yeOHbIX WCCnegoBaHUW, MNpu  3TOM
rPaMOTHO  UCMOSb30BaTb  U3YYEHHbLIN  NOHATUNHbLIN
annapaT Kypca (u3unkuM, conpoBOXAdaTb BbICTYNNeHMe
npeseHTaumen

Npwn BbINOSTHEHUN YY4EOHbBIX NPOEKTOB U MUCCNeaoBaHWUN
pacnpenenatb 06593aHHOCTU B rpynne B COOTBETCTBUM C
NnocTaBneHHbIMX 3agadamun, cneguTb 3a BbINOSIHEHUEM
nnaHa AencTBUIW, afeKkBaTHO OLeHMBaTb COOCTBEHHbIN
BKNag B  AeATEeNnbHOCTb  rPynnbl, BbiCTpauBaTb
KOMMYHUKaTUBHOE B3aMMOLENCTBME, YYUTbIBAst MHEHNE
OKpY>KaoLLnX

MpoBepsieMble NpeaMeTHbIe pe3ynbTaTbl OCBOEHUS
OCHOBHOM oGpa3oBaTesibHOM NporpamMmmbl
OCHOBHOro obuiero o6pasoBaHus

1.1

1.2

ncnosb30BaTb NOHATUA

pa3nnyatb ABJIEHUA MO OMUCAHUID UX XapaKTEePHbIX
CBOMCTB M Ha OCHOBE OrbITOB, AEMOHCTPUpPYOLWNX
JaHHOe d)l/l3|/l‘—IeCK08 ABJieHne

1.3

pacrnosHaBaTb MPOSIBNIEHNE W3YYEHHbIX (PUINYECKUX
SIBMEHUA B OKpyXalollem Mupe, B TOM uucne
vsnyeckme ABRNeHUs B npupode, Npu 9TOM
NepeBoanNTb MPaKTUYEeCKyl 3agadyy B y4ebHyio,




BblAENATb  CYyLWeCcTBEeHHble  CBOMCTBA  (NpU3HaKK)
U3NYECKNX ABITEHUN

1.4

onucbiBaTb U3Y4YEHHblE CBOWCTBaA Ten U dusndeckune
ABMEHNA, WUCMNONb3ys U3NYECKNE BENUYUHLI, NpPU
OnucaHuM NpaBUITIbHO TpakToBaTb (PU3MYECKUA CMbICI
NCMNONb3yEMbIX BENMYMH, OOO3HA4YeHNs u eouHULbI
don3anyeckmnx BENTNYMH, HaxoauTb doopmynbl,
CcBA3blBaKOWME [OaHHYHO U3NYECKYID BENUMYMHY C
APYrUMKU  BENUYNHAMKU, CTPOUTb rpadukm MU3yYeHHbIX
3aBMCUMOCTEN (PUBNYECKMX BENUYUNH

15

1.6

XapaktepusoBaTb CBOMCTBaA Tern, phusnyeckue siBreHus
N NpoLecChl, UCNOSb3YA U3YYEHHbIE 3aKOHbI, NPU 3TOM
AaBaTb  CIOBECHYO  (POPMYNMPOBKY  3akoHa U
3anucbiBaTb €ro MaTeMaTUYECKOE BblPaXXeHNe

00bACHATL PU3MYEeCKne nNpoLeccbl U CBOWCTBA TeS, B
TOM u4ucne M B KOHTEKCTe CuTyauuin npakTUKo-
OPVEHTUPOBAHHOIO XapakTepa: BbIsiBAATb MPUYMHHO-
CneacTBEHHble CBA3W, CTPOUTb OBbsCHeHne m3 1 — 2
NOrMYEeCKNX LWaroB C NOMOWbID 1 — 2 WU3YYeHHbIX
cBOMCTBa (PU3MYECKUX SABIIEHUN, (PUMYECKUX 3aKoHa
N1 3aKOHOMEPHOCTU

1.7

pewartb pacyéTHble 3agadn B 2 — 3 [OencTBug,
Mcnonb3yst 3akoHbl M (POPMYNbl,  CBs3blBalOLLNE
dunanyeckne BenMYMHBLI: Ha OCHOBE aHanui3a ycrnoBus
3ajayn 3anucbiBaTb KpaTkoe YCroBue, BbISBMATb
HeOCTaTOK AaHHbIX ANA pelweHus 3agayu, Bblbupatb
3aKoHbl U opMynbl, HeobxoauMble ANsl €€ peLleHus,
NpoBOAUTL pacyéTbl M CpaBHMBATb  MOJSTlyYEHHOE
3HayeHne ((pu3nyeckon BeNUYUHbI C WU3BECTHbIMU
AaHHbIMN

1.8

pacno3HaBaTb NPobnembl, KOTOPblIE MOXHO PELUNTL NP
NOMOLUN (PU3MYECKMX METOAOB, WUCMONb3ys OnMcaHue
nccnenoBaHus, BblAENATb npoBepsiemMmoe
npeanonoXeHue, OLEeHMBaTb MNPaBUNbHOCTL Mnopsiaka
NpoBeAEHUs UccrneaoBaHus, AenaTb BbIBOAbI

1.9

npoBOoAUTb OMbITbl MO H361'II-OD,€HI/II-O CbVI3I/I‘-IeCKVIX

ABNEHUN nnu donanyeckmx CBOUNCTB Ten:
dopmynmpoBaTtb npoBepsiemMble npeanosioXXeHusd,
cobupatb yCTaHOBKY n3 npennoXeHHoro
obopynoBaHus, onucbiBaTb xon onbITa %

dopMynunpoBaTh BbIBOAbI

1.10

BbIMOMNHATL MNPsSIMble U3MEPEHUA C UCMNONb30BaHUEM
aHanoroBblX NpPuUGOPOB U  OATYMKOB  PM3MYECKMX
BENMYMH, CpaBHMBATb pe3ynbTaTbl W3MEPEHUA C
Yy4E€TOM 3a4aHHOM abCONTHOM NOrPELUHOCTH




1.11

1.12

1.13

1.14

1.15

1.16

npoBOAUTb  UCCredoBaHME  3aBUCUMOCTM  OAHOM
oM3n4ecKon BenNUYMHbI OT LPYron C MUCMofb3oBaHUEM
NPAMbIX U3MEPEHWN: nNfaHupoBaTb MCCneaoBaHue,
cobupaTb YCTaHOBKY W BbINOMHATL U3MEPEHUS, cneays
npeanoXeHHoMy nraHy, QUKCUpoBaTb pe3yfbTaThbl
Nosly4eHHON 3aBMCUMOCTM B BMAE Tabnuy v rpadunkos,
AenaTb BbIBOAbI NO pe3ynbTaTam UccrnegoBaHns

NPOBOOUTbL  KOCBEHHble  U3MepeHus  hramyeckmnx
BENMMYMH:  NNaHMpoBaTb  U3MepeHusi,  cobupaTb
3KCNepuMeHTanbHy YyCTaHOBKY, cnepnys
NPeanoXeHHOW WHCTPYKUUW, U BbIYUCHSATb 3HAYeHue
BEMUYUHBI

cobniogate nNpaBuna TexHUKM 6GesonacHoOCTU npwu
paboTe ¢ nabopaTtopHbiM 060pyaAOBaAHMEM

XapakTepusoBaTb MNPUHLUUMNBI  OENCTBUS  U3YYEHHbIX
NpuBopoB M TEXHUYECKMX YCTPOWCTB C OMOPOM Ha MX
OnucaHusi, NCMonb3ys 3HAHUSA O CBOMCTBaX PU3NYECKNX
SBMEeHUNn n Heobxoaumble domsndeckne
3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTble TEXHUYECKMe YCTpoMCTBA W
n3MepuTenbHble NPMOOpPbI MO CXemMam U cXeMaTUYHbIM
PUCYHKaM, COCTaBMsATb CXEMbl 3MEeKTPUYECKMX Lienen ¢
nocrieaoBaTenbHbIM U MNapannenbHblM COeAMHEHNEM
3/IEMEHTOB,  pasnunyas  YCINoBHble  0003HaYeHus
3/1EMEHTOB 3NEKTPUYECKUX Liene

npuBOANTL MNpUMepbl  (HaxoauTb  MHGOpPMauUui o
npumepax) NpakTUYeCcKoro NCNosib30BaHNA PU3NYECKNX
3HaHMM B MOBCEAHEBHOMW XW3HW aAns obecneyeHus
GesonacHocTM npu obpalleHun ¢ npubopamu wu
TEXHUYECKMMWN YCTPONCTBAMU, COXPaHEHMUSI 300POBbS U
cobniogeHnsi HOpM  3KOSIOrMYEecKoro MOBeAEeHUs B
OKpyXaroLen cpeae

1.17

OCYLLeCTBMATL  MOUCK  MHpopMauun  usndeckoro
cogepxaHusi B cetu MHTEpHET, Ha OCHOBE MMEIOLLMXCSA
3HAHMM U NYTEM  CPaBHEHUA  OOMONHUTESbHbIX
NCTOYHUKOB BblOENATb MHdopmMaLmio, KoTopas
ABNAeTCA  NPOTUBOPEYMBOMN  MNM  MOXET  ObITb
HeZOCTOBEPHOM

1.18

ncnonb3oBaTb NPU  BbINONHEHMM Y4YebHbIX 3agaHui
Hay4HO-NONYNAPHYHO nuteparypy dom3nyeckoro
coepxaHus, cnpaBoYHble MaTepuarbl, pecypcbl ceTu
MHTepHeT;, Bnagetb NpPUEMaAMM  KOHCMEKTUPOBAHUSA
Tekcta, npeobpasoBaHNa WHGoOpMauMnm un3 OOHON
3HaKOBOW CUCTEMbI B APYryto

1.19

co3gaBaTb COOCTBEHHble MUCbMEHHbIE W KpaTkune




1.20

YCTHble coobueHuns, obobwas wuHdopmaumo un3
HECKOSNbKUX UCTOYHUKOB (PU3NYECKOrO COOEepXaHusl, B
TOM 4ucne nyobnuyHo npeacTaBnsaATb pes3ynbTaThl
NPOEKTHOW WKW UCcCnegoBaTeNbCKON OeATENIbHOCTH,
npu 9TOM  IPaMOTHO  WUCMOSMb30BaTb  M3YYEHHbIN
NOHATUWHLIM annapaT Kypca (U3MKK, CONpoBOXOaTb
BbICTYMNEHne npeseHTaumemn

Nnpwn BbINOSTHEHUN YY4EOHbBIX NPOEKTOB U MUCCNeaoBaHWUN
dur3nyecknx nNpoueccoB pacnpenensatb 06s3aHHOCTU B
rpynne B COOTBETCTBMW C MOCTaBMIEHHbIMUK 3agadvamu,
cnegutb 3a  BbIMOMIHEHMEM MnaHa [OEeucTBUA WU
KOppeKkTupoBaTb ero, ageKkBaTHO OLEeHUBaTb
COOCTBEHHbIN  BKMNag B OEATEenbHOCTb  rpynmbl,
BbICTpamMBaTb  KOMMYHUKaTUBHOE  B3auMOAENCTBUE,
NPoOsIBMISASi FOTOBHOCTb pa3peLlaTtb KOHGNKTbI

9 KINnACC

Kon

npoBepsiemMmoro
pe3ynbTaTa

11

NMpoBepsieMble NpeaMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOW obGpa3oBaTesibHOW NporpaMmmbl
OCHOBHOI0 06Lero o6pasoBaHus

ncnonb3oBaTb N3y4eHHbIE MOHATUA

1.2

1.3

1.4

1.5

pasnuyatb SBMEHUA MO OMUCaHUI0O WX XapaKTepHbIX
CBOMCTB W Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLNX
AaHHoe hm3nyeckoe siBrieHne

pacnosHaBaTb MNPOSABMEHNE U3YYEHHbIX U3NYECKNX
SIBNEHUN B OKpyXawwem wMupe, B TOM 4uUche
dusnyeckne ABneHnss B npupoae, nNpu 3TOM
nepeBoAuUTb  MpPaKTUYECKYD 3agady B y4ebHyto,
BblAENSATb  CYLWECTBEHHble  CBOMCTBA  (NPU3HaKK)
don3nNYECKNX ABITEHUN

OonucbiBaTb M3YyYeHHble CBOMCTBa Ten U usndeckue
ABMEHNA, WUCMONb3ys U3MYECKNE BENUYUHLI, NpU
OnucaHuM NpaBUIIbHO TpakToBaTb (PU3UYECKUA CMbICS
MCNonb3yemblX BenuyuMH, O603HavyeHus N  eguHULbI
dun3nyecknx BEJTNYVH, HaxoauTb dopmynbl,
CcBA3blBalOWME [OaHHYHO U3NYECKYID BENUYMHY C
APYrMMU BeENMYMHAMKU, CTPOUTb rpacPuKm M3yYeHHbIX
3aBMCUMOCTEN (PUBNYECKUX BENUYUNH

Xapaktepun3oBaTtb cBoMCTBa Ten, Cbl/l3|/|‘—IeCKI/Ie ABIeHnsA
M npoueccbl, UCMOoJb3yAa U3y4YEHHbIE 3aKOHbI, NMPU 3TOM
daBaTb ClnoBECHYHO (bOpMyJ'IMDOBKy 3adKOHa n
3arnncbiBaTb €ro MatemMaTmn4eckoe BbipaXeHune

1.6

00bACHATL PU3MYECKNe NpoLeccbl U CBOWCTBA Ten, B




1.7

1.8

1.9

1.10

TOM 4YUCNe W B KOHTEKCTE CUTyauun MpakTUKo-
OPUEHTUPOBAHHOIO XapakTepa: BbIsIBAATb MPUYMHHO-
CNeACTBEHHbIE CBSA3U, CTPOUTb OObSCHEHMEe u3 2 — 3
NOrMYEeCKMUX LWaroB C MNOMOWb 2 — 3 WU3YYEHHbIX
cBoucTBa (PM3NYECKUX SBNEHUN, PU3NMYECKMX 3aKoHa
N1 3aKOHOMEPHOCTM

pelaTtb pac4éTHble 3a4a4vn (onMparoLmecs Ha cuctemy
n3 2 — 3 ypaBHEHUIN), NCNOMb3Ys 3aKOHbl U OPMYIbI,
CBA3blBaKOWME (PU3MYECKME BENUYUHbLI: Ha OCHOBE
aHanmMsa YycrnoBuMa  3ajayu  3anucbiBaTb  KpaTkoe
yCcrosue, BbISIBNSATb HegocTawwmne unm mnsbbITOYHbIE
AaHHble, BblbupaTb 3aKOoHbl U POPMYIibl, HeoBXoaANMbIE
ANS  pelleHnsa, npoBOAUTb pacye€Tbl WU  oOueHMBaTb
peanucTUYHOCTb MOSYYEHHOIO 3HaYeHUs PU3nveckomn
BENMNYMHbI

pacno3HaBaTb NPoGneMbl, KOTOPbIE MOXHO PELUNTL MpU
noMoLLM U3NYECKNX METOLOB, WCMONb3ys OnucaHue

nccnegoBaHug, BblOEenATb npoBepsieMoe
npeanorioXeHne, oLeHMBaTb MNPaBUNbHOCTb MOPSaKa
npoBeaeHus nccnegoBaHus, aenatb BbIBOAbI,

WHTEPNPETUPOBaTb pPe3ynbTaTbl HAOMAEHWIA 1 ONbITOB

NPOBOANTL  OMbITbl N0  HAGMAEHUIO  PU3NYECKNX
SBMEHUN nnm dom3ndecknx CBOWNCTB Ten:
CaMOCTOSITENTbHO cobupaTb YCTAHOBKY M3 U3DbITOYHOrO
Habopa ob6opyaoBaHus, OonuUCbiBaTb XO4 OnbiTa U €ro
pe3ynbTaTbl, POpMyNMpoBaTb BbIBOAbI

NpoBOANTL NPU  HEOBXOAUMOCTU  Cepuio  NPAMbIX
n3mMepeHunn, onpenenss cpefHee 3HaveHue
namMepsaemMon  BennuMHbl  ((POKYCHOE  paccTosiHue
cobupatoien nNuH3bl), obocHOBLIBaTL BbIOOP cnocoba
n3amepenHus (nsmeputenbHoro npubopa)

1.11

1.12

NpoBOAUTb UCCreaoBaHMe 3aBUCUMOCTEN (HU3MYECKUX
BEMWYUH C MCMOMb30BAHMEM MPSMbIX WU3MEPEHUIA:
nnaHMpoBaTb nccnegosaHue, CaMOCTOSATENbHO
cobupatb  yCTaHOBKY, UKcMpoBaTb  pe3yrbTaThbl
Mofy4YeHHON 3aBUCUMOCTM (PU3NYECKMX BENMYNH B BUAOE
Tabnuum rpadukoB, Aenatb BbIBOAbI MO pe3yrbTaTam
nccnenoBaHus

NpPoOBOOUTb  KOCBEHHble  U3MEPEHUs  (PU3NYeCcKmnx
BENMMYMH:  MfaHupoBaTb  MU3MepeHud,  cobupaTb
9KCNepUMEHTanbHylO  YCTaHOBKY U BbIMOSHATb
n3MepeHus, cnegya  npensioKeHHOW  MHCTPYKUUW,
BblYMCIIATL 3HAYEeHWe BeSIMYMHbl U aHanM3upoBaTb
NOMyyYeHHble  pe3ynbTatbl C  Y4ETOM  3a4aHHOM
NOrpeLHOCTN U3MepPEHUN




1.13

cobnogate npaBuna TexHUKM OGe3onacHOCTU npwu
paboTe ¢ nabopaTtopHbiM 060pyAOBaHMEM

1.14

pasnuyaTb OCHOBHbIE NpU3HaKn N3YYEHHbIX
don3nyeckmnx MoLenen: MaTepuansHas TOYKa,
abconTHO TBEPAOE Temno, TOYEYHbIN UCTOYHUK CBETa,
ny4y, TOHKas nuH3a, nnaHeTapHass Mogeflb aToMma,
HYKNOHHas Moaenb aTOMHOro aapa

1.15

XapaktepusoBaTb MPUHUMMAbI  OENCTBUS  U3YYEHHbIX
NpUBopPOB M TEXHUYECKMX YCTPOWCTB C OMOPON Ha MX
onuncaHus, NCNosib3ys 3HaHUS O CBOMCTBaxX (PU3NYECKUX
SBMEHUN n Heobxoaumble dom3ndeckmne
3aKOHOMEPHOCTM

1.16

Mcnonb3oBaTb CXEMbl W CXEMATUYHbIE  PUCYHKM
N3yYEHHbIX TEXHUYECKUX YCTPOWCTB, WM3MEPUTENbHbIX
NPpMOOPOB N TEXHONOMMYECKNX NPOLLECCOB NPU PELLEHNM
y4ebHO-NpakTMYecknx 3agad, OnTMYECKNE CXeMbl OIS
MOCTPOEHUS1 Mn300paXeHUn B MNOCKOM 3epkane U
cobupatoLen nmH3e

1.17

1.18

1.19

npuBoaMTL NpUMepbl  (HaxoauTb  WMHMOpMauUuK o
npumepax) NpakTUYeCcKoro NCNosib3oBaHNA PU3NYECKUX
3HaHMN B NOBCEOHEBHOM XWU3HM AONA obecne4vyeHus
GesonacHocTM npu obpaiwieHun ¢ npubopamu wu
TEXHUYECKMMWN YCTPOMCTBAMN, COXPAHEHNSA 300POBbS U
cobniofgeHnsi HOpM  3KOSIOrMYEcKoro MoBedeHuss B
OKpyXXatoLlen cpeae

OCYLLECTBMATbL  MNOMUCK  UHGopMauum  OU3NYECKoro
cogepxaHusa B cetTm WHTepHeT, camMOCTOSATENbHO
dopMynnpysi  MOMCKOBbLIN  3anpoc, HaxoauTb MyTu
onpegeneHuns AOCTOBEPHOCTM NONyYeHHON
WHOPMaALMN Ha OCHOBE UMEKLUUXCHA 3HAHUKW U
AONOSTHUTESTbHBLIX NCTOYHMKOB

ncnonb3oBaTtb MPU  BbIMNOMAHEHUN YYeOHbIX 3agaHun
Hay4YHO-MONYNAPHYHO nnteparypy dpun3nyeckoro
COAEpKaHUsl, CnpaBOYHble MaTtepuanbl, pecypcbl ceTu
NHTepHeT;, BnageTb nNpUEMaAMM KOHCMEKTUPOBAHUSA
TekcTa, npeobpasoBaHNa WHGOpMauUMm un3 OOHON
3HaAKOBOW CMCTEMbI B APYryto

1.20

co3gaBaTb COOCTBEHHblIE MUCbMEHHbIE U YCTHbIE
coobleHnss Ha OcHoBe WHAOPMAaUUN U3 HECKONbKNX
MCTOYHMKOB  (PU3MYECKOrO coaepxaHusi, MnyonnyHo
npeacTaensTb pesynbTaThbl NPOEKTHOM nnm
nccrnegoBaTenbCKOn  OEATENbHOCTW, NpU  3TOM
rPAMOTHO  UCMNONb30BaTb  M3YYEHHbIA  MOHATUIAHBIN
annapaTt usyyaemoro pasgena u3mku 1 ConpoBoXaaTb
BbICTYNNEHNE npe3eHTaumen ¢ y4eToM OCOOEHHOCTEN




ayaUTOPUN CBEPCTHUKOB

1.21

Npwn BbINONTHEHUN Yy4E€OHbIX NPOEKTOB M MCCNeaoBaHWUN
dur3nyecknx nNpoueccoB pacnpenensatb 06s3aHHOCTU B
rpynne B COOTBETCTBMM C MOCTABMEHHbIMU 3ajadvyamu,
cneguTb 3a  BbIMOJIHEHMEM MaHa [OeucTBUA W
KOppekTupoBaTb ero, afeKkBaTHO OLEeHnBaTb
cOBCTBEHHBIN  BKMag B AeATENbHOCTb  FPynnbl,
BbICTpamMBaTb KOMMYHUKaTUBHOE  B3auMMOAENCTBUE,
NPoSIBNASt FOTOBHOCTb pa3peLlaTtb KOHMNKTbI




NMPOBEPAEMBIE JIEMEHTbI COOAEPXXAHUA

7 KINACC

Kon Koa
pasgena 3NieMeHTa

MpoBepsieMble 3neMeHTbI coaepXXaHus

®U3NKA N EE POJTb B MO3HAHKMW OKPY>KAIKOLEIO

MUPA
dum3snka — Hayka O npupoge. HBneHus
11 npupoabl. dusnyeckue SABNEHNS:
MeXaHu4eckne, TensoBble, 3neKTpuYeckue,
MarHUTHblE, CBETOBbIE, 3BYKOBbIE
dusnyeckue BENUYUHbI. N3mepeHne
12 dom3ndecknx sennunH. Pmnsndeckne Npnodopsol.
' MorpewHocTb n3mepeHnn. MexgyHapogHas
cuctema eanHuL
EctecTBEHHOHaAy4YHbIN ~ MeTO4  MO3HaHUS:
HabnogeHne, NOCTaHOBKa Hay4HOro
1 1.3 BOMNpoCa, BblABMXEHNE rmnoTes,
9KCNEpUMEHT  no npoBepke  runoTes,
obbsAcHeHne HabngaemMoro ABneHns
14 Onwcavale dPM3NYECKNX ABNEHNN C NOMOLLbIO
Moaenen
MpakTnyeckme paboTbl:
#HHPar#tamepeHne paccTostHUN.
#HHPar#H#NamepeHne obbéma Xunakoctn u
TBEpPOOro Tena.
1.5 #HHPar###OnpeoeneHe pasMepoB MarbIX
Ten.
#H#Par#iiamepeHne TemnepaTypbl  npu
MOMOLUM  >KMOKOCTHOrO  TepMomeTpa W
AaTymnka TemnepaTypbl
NMEPBOHAYAITbHBIE CBEOEHNA O CTPOEHUN
BELWECTBA
#HHPar###CTpoeHne BelwecTBa: aTtoMbl U
51 MOSEKy-nbl, nx pasmMepbl. OnbiThl,
AokasblBatoLme ANCKpeTHOEe CTpO€Hune
2 BellecTBa
#H#Pari##H[lBmkeHne  yactuy, — BellecTBa.
29 CBA3b  CKOPOCTU  OBWXKEHUSI 4YacTul C
' Temnepatypon. bpoyHOBCckoe OBMXeHue,
Ancy3us
2.3 B3anmopgencreme 4actuy BellecTsa:




NPUTAXEHNE N OTTarlKuBaHue

#HHPar#HHtArperatHble COCTOSIHUA BeLWeCcTBa:
CTPOEHMEe rasoB, XWOKOCTEM U TBEPAbIX
(kpucTannuyeckmx) Ten. Baanmocsasb mexay
CBOMCTBaMW BeLLECTB B pasHbIX arperatHbiX
COCTOSIHMAX M WX aTOMHO-MOSEKYNAPHbBIM
CTPOEHMEM

2.4

2.5 OcobeHHOCTM arperaTHbIX COCTOSIHUI BOAbI

MpakTnyeckme paboTbl:

#HHPar#H#0OueHka ouameTpa atoma
MeTogoM  psgoB  (C MCNOSb30OBaHWEM
26 doTorpacun).

' #HHPar##HOnNbIThI no HaOna4eHNIo
TENnoBOro pacluMpeHnsi ra3os.
#H#Par##H##0nbI Tl no oBHapyXeHuto
AENCTBUS CUIN MONEKYNSAPHOro NPUTSXKEHUS

OBVXEHWE M BSAVUMOOEWCTBWE TEN

MexaHuyeckoe ABWXEHUE. PaBHomepHoe “n

3.1
HepaBHOMEPHOE ABUXEHME

#HHPar#H##Cropoctb. CpeaHsisi CKOPOCTb Npu
3.2 HepaBHOMEPHOM ABWXeHuU. PacyéTt nytm um
BPEMEHU OBMXEHUS

fABneHve  uHepuuMn.  3aKOH  MHeEpUUW.
Baanmopencteune Ten Kak npuyrHa
N3MEHEHNS1 CKOPOCTU ABwxeHunda Tern. Macca
Kak Mepa MHEPTHOCTK Tena

3.3

##HPar##tInoTtHocTb  BewectBa. CBA3b
3.4 MIOTHOCTU C  KONMUYECTBOM  MOJSEKyll B
eanHnue obbEma BellecTBa

Cuna KkaKk xapakTepucTuka B3auMOLeENCTBUSA
Ten

Cuna ynpyroctm n 3akoH ['yka. M3amepeHue
CuUIibl C MOMOLLbIO ANHAMoMeTpa
#i#Pari#HtABneHne TAroteHns u  cuna
3.7 TshkecTn. Cuna TSKECTU Ha gpyrux nraHeTax.
Bec Tena. HesecomocTb

Cuna TpeHus. TpeHne CKOMbXeHUs U TpeHune

3.5

3.6

3.8 nokosi. TpeHne B Npupoae n TeXHukKe

39 ###P?r###Cnf)meHme CVIJ:I, HanpaBneHHbIX Mo
ogHon npsimon. PasHogencTByrowast cun
MpakTnyeckue paboThbl:

3.10 OnpepeneHne  CKOPOCTU  PaBHOMEPHOIO

ABWXKEHUs (Wapuka B KWOKOCTU, MoAenu
ANeKTPUYECKOro aBToMODOUNSA U Tak aanee).




OnpepgeneHune cpenHen CKOpPOCTHU
CKONMbXeHust  bpycka wnu  wapuka no
HaKNOHHOM NNOCKOCTMW. OnpepgenexHune
NANOTHOCTU TBEPAOro Tena. OnbIThl,
AEeMOHCTpupyloLme 3aBMCUMOCTb
pacTsbkeHus (gaedopmauumn) npyKuHbl  OT
NPUITOXXEHHOM CUIbI. OnbIThl,
AEMOHCTpUpYyOLLMEe  3aBUCUMMOCTb  CUIbl
TPEHNA CKONMbXEHWS OT Beca Tena u
XapakTepa conpukacarLmMxcst MOBEPXHOCTEN

dusnyeckne sBneHnss B npupoae: npumepsi
OBWKEHUS] C  pPasfiMYHbIMK  CKOPOCTSIMU B

3.11 N 9 -
)XMBOW N HEXMBOW Mnpupoae, AeNCcTBUe Cunbl
TPEHUS B NPUPOAE M TEXHUKE

312 TexHudeckme  YCTPOWCTBA:  AMHAMOMETP,

noawnnHMKN

OABNEHUE TBEPObIX TEN, >XKMAKOCTEW U TA30B

4.1

HasneHne  TtBEpmoro Tena. Cnocobbl
YMEHbLUEHUS U YBENUYEHNS OaBNEHUS

4.2

[aBneHuve rasa. 3aBUCMMOCTb AaBreHus rasa
oT 06béma, TemnepaTypbl

4.3

lMepepaya paBneHus TBEPAbIMM  Teflamu,
Xugkoctamm u  rasamu. 3akoH [lackans.
NMHeBMaTUYeCKMe MaLLUHbI

4.4

4.5

4.6

4.7

3aBMCMMOCTb  AaBNEHUS  XMAOKOCTUM  OT
rmybuHbl.  mgpocTaTMyecknn  napagokc.
Coobuwatowmeca cocyabl. mapaenuyeckue
MeXaHN3Mbl

ATmoccbepa 3emniu m aTMocdepHoe
AasrieHue. MpUynHbI CyLeCcTBOBaHUSA
BO3YyLUHOM 0060noYKku 3emnu. OnbIT
Toppuyennu. 3aBUCUMOCTb aTMOCKEPHOro
AaBrieHNa OT BbICOTbl Ha YPOBHEM MOPS

N3amepeHne aTMocdepHoro AaBreHus.
Mpnbopbl ANA uM3MepeHus aTtMocdepHoro
AaBneHuns

[lencTeme XNOKOCTU 1 rasa Ha NOrpy>XEeHHoe
B HMX Terno. BeiTankueatowasa (apxumenosa)
cuna. 3akoH Apxumeda

4.8

4.9

lnaBaHue Ten. BosgyxonnaeaHue

MpakTnyeckue paboThbl:

WccnepoBaHne 3aBMCUMMOCTM Beca Tena B
BoAge OT OB6bEMa NOrpyXEHHOM B XXUAKOCTb
yactn Tena. OnpegeneHne BblTankneatoLLen
Cunbl, AENCTBYIOWEN HA TENO, MOrpy>XEeHHOE




B XuAKocTb. [lpoBepka He3aBUCUMOCTHU
BbITankMBawLlen Cunbl, OENCTBYKOLEN Ha
TENo B XWOKOCTU, OT Macchl Tena. OnbiThl,
AOEMOHCTpUpYoLne 3aBMCUMOCTb
BbITankMBawLlen Cunbl, OENCTBYKOLEN Ha
Teno B XWOKOCTU, OT 06 bEMa NOrpy>KEHHON B
KMOKOCTb YacTuM Tena M OT MNNOTHOCTU
Xuagkoctn. KoHCTpynpoBaHue apeomMeTpa unm
KOHCTpYyMpOBaHME NOAKM N onpeaeneHve eé
rPy30No4bEMHOCTH

dusnyeckne sBNEHUsI B npupoae:. BJIUAHUE

4.10 atMocdepHoro  gaeneHus Ha  XXWBOM
opraHusm, nnasaHue pblb
TexHnyeckne yctponctea: coobujaromecs
cocyabl, YCTPOWCTBO BOJONPOBOAA,
4.11 rmapasnnyeckni npecc, MaHoMeTp,

GapomeTp, BbICOTOMEpP, MOPLUHEBON Hacoc,
apeomeTp

PABOTA, MOWWHOCTb, SHEPTNA

5.1 MexaHun4yeckas paboTta
5.2 MexaHn4eckas MOLLHOCTb
MpocTble  MexaHW3Mbl: pblyar,  6nok,
5.3 HaKIMOHHas nnockocTb. NpaBuno paBHoBecus
pblyara
54 [MpumeHeHne npaBuna paBHOBECUSA pblvara K
' 6roky
«3onoTtoe npasusio» MeXaHUKN.
55 KoacpdpumumeHT Nnofe3Horo OencTBus
' MexaHn3moB. NMpocTble MexaHu3Mbl B BbITY U
TEXHUKE
56 lMoTeHuManbHas 3HepruM Tena, MNOOHATOro
' Hag 3eMnén
5.7 KuHeTnyeckasa aHeprus
MonHass MexaHunyeckaa 3Heprus. 3aKoH
5.8 M3MEHEHNS U COXPaHEHUA MeXaHU4eCKoW
Heprum
MpakTnyeckue paboThbl:
#H#Par###Onpenenedne  paboTbl  Cunbl
TPEHNA Mpu pPaBHOMEPHOM [BMXEHUM Tena
59 no ropu3oHTanbHOW MOBEPXHOCTMU.

MccnepgoBaHue ycnoBuin paBHOBECUS pblyara.
Namepenne Kl HaKNOHHOM MMOCKOCTW.
M3y4yeHune 3akoHa coXpaHeHNa MexaHn4eCcKomn
9Heprnm




5.10

dusnyeckne siBNEHUs B Npupoge: pblyarn B
Tene yenoseka

5.11

8 KITACC

Kop Kop
pasgena aneMeHTa
TEMNOBbIE

6.1

TexHnyeckue yCTpoMnCTBa: pblyar,
NOABUXKHbIN " HEeNoaABUXKHbIN onoku,
HaKMOHHAas MNOCKOCTb, NMPOCTbl€é MEXaHU3Mbl
B ObITY

I'IpOBepﬂeM bleé 3NIeMeHTbl coaepXXaHusA

ABINEHUA

OcHoBHble MONOXEHS MOTEKYsiPHO-
KMHETUYECKOW TEOpUM CTPOEHUsI BellecTBa.
Macca wu pasmepbl Monekyn. OnbiTbl,
NOATBEPXKAAOLINE OCHOBHbIE  MONOXEHMUS
MOJEKYNSPHOKMHETUYECKOW TEOPUM

6.2

6.3

6.4
6.5

Mogenu TBEpLOro, Xnagkoro n rasoobpasHoro
COCTOAHMM BewecTBa. Kpuctannuyeckune wn
amopdHble Tena

OObsiCHEHME CBOWCTB rasoB, >XWOKOCTEN U
TBEPAbLIX Ten Ha OCHOBE MOJSIOXKEHUN
MONEKYNAPHOKMHETUYECKON TEOPUN

CMauumBaHuve 1 KanunnsipHble SBrneHns
TennoBoe pacluMpeHne 1 cxaTtume

6.6

Temnepatypa. CBsis3b TemnepaTypbl CO
CKOPOCTbIO TEMJIOBOr0 ABMXEHUS YacTuLy

6.7

6.8

6.9

6.10

6.11

6.12

BHyTpeHHAs 3Heprusi. Cnocobbl M3MEHEeHUs
BHYTPEHHEN 3Hepruu: Tennonepejada U
coBepLueHne paboTbl

Buabl Tennonepemayun: TeNnonpPoOBOAHOCTb,
KOHBEKLMS, N3Ny4YyeHune

KonnyecTtBo TEennoThbl. YnenbHas
TEeNnnOEMKOCTb BellecTBa

TennooObmMeH w©n TennoBoe paBHOBECHE.
YpaBHeHue TensioBoro 6anaHca

[naBsneHune n oTBepaeBaHue
KpUcTanmyeckmnx BELLECTB. YpernbHas
TennoTa nnaBneHus

MapoobpasoBaHue n KOHOEeHcaums.
Ncnapenue. KuneHune. YpenoHas TennoTa
napoobpasoBaHuA. 3aBUCUMOCTb
TemnepaTtypbl KUNEeHUst OT aTMOCHEPHOro




AaBlieHnA

6.13 BnaxHocTb BO3gyxa
6.14 OHepruss  TonnmBa. YaenbHas  TennoTa
cropanus
MpuHuMnbl paboTbl TEnmnoBbIX ABUraTenen
6.15 KMNO TennoBoro pgBuraTtensa. Tennosble
ABuUraTenu n 3awmra oKpyxaroLlen cpeabl
6.16 3aKoH COXpaHeHusl U NpeBpaLLEHNs 3HEPIUN
B TENJIOBLIX NpoLeccax
[MpakTuyeckne paboThbl:
#H#Par#HONbITh no oBHapyXeHuto
AENCTBUA CUI MONEKYNAPHOro NPUTSHKEHUS.
#HPart##OnbITbl no BblpalLMBaHUIO
KpUCTannoB NOBapeHHOW CONu Unu caxapa.
#H#Part###OnbIThI no HabnogeHuo
TENMOBOr0 PacLUMPEHUsT ra3os, XUOKOCTEN U
TBEPAbIX Ten.
#H#Par####OnpeneneHe gasneHns Bosgyxa
B 6GannoHe wnpuua.
#HPar####OnbIThI, AEMOHCTpuUpytoLme
3aBUCMMOCTb [aBfieHns Bo3gyxa OT ero
00bEMa M HarpeBaHUs UM OXNaXKaeHus:.
###Par##H lpoBepka rvnotesbl  JIMHENHOM
3aBMCUMOCTM [ONUHbI CTONOWKA KMAOKOCTU B
TepMomeTpudeckon Tpybke oT Temnepartypsbl.
6.17 ###Par###ﬁa6moneme N3MEeHeHus
BHYTPEHHEN J3HEpPrMn Tena B pesynbrarte
Tennonepeaayn n padoTbl BHELLHNX CUT.
#iHPar##HiccnegoBaHne ABMEHUs
TennoobmeHa Npu CMeLnBaHUM XONTOAHON U
ropa4eun Bogbl.
#r#Par####0Onpenenenve Konuyectsa
TEennoThl, NOSTy4YEHHOrO BOOOM npu
TennoobmeHe C HarpeTbiM MeTannnyeckum
LUMANHOPOM.
#HPar##H##Onpenenexne yOoenbHoun
TENNOEMKOCTU BeLlecTBa.
#itH#Par##liccnenoBaHue npouecca
ncrnapeHums.
###Par####0npeneneHve OTHOCUTENbLHON
BNaXHOCTM BO3ayXxa.
#H#Par###OnpenenexHe ygensHoOn TensnoThbl
nnaeneHuns noaa.
dusnyeckne ABMEeHNS B npupoae:
6.18 NMOBEPXHOCTHOE HAaTSXEHUEe WU KanunnsapHble

ABJIEHUA B Nnpupoae, Kpuctanibl B npupoage,




6.19

nanydyeHne ConHua, 3amepsaHne BOLOEMOB,
Mopckue 6pu3sbl; obpasoBaHMe pockbl, TyMaHa,
NHes, CHera.

TexHn4eckue yCcTpoucTBsa: Kanunnsipbl,
npumepsbl NCMNONb30BaHUS KpUCTannos,
XWUOKOCTHbIN TepMOMETP, AaTymK

TemnepaTtypbl, TEPMOC, CUCTEMA OTOMNEHUS
[OMOB, TMrpOMEeTpbl, MCUXPOMETP, MnapoBas
TypOWHa, ABUraTesnlb BHYTPEHHEro CropaHus.

AJIEKTPUHECKME N MATHUTHBIE ABINEHNA

OnekTpusauus Ten. [lea poaa anekTpu4eckmx

7.1
3apsagoB
B3anmogenctemne 3apsikeHHbIX Ten. 3akoH
79 KynoHa (3aBMCUMOCTb CWibl B3aUMOAENCTBUSA
3apshKEHHbIX Ten OT BEefIMYMHbI 3apsiaoB WU
paccTosiHUA Mexay Tenamm)
IneKTpuyeckoe none. Hanps»k€éHHOCTb
73 3EKTPUYECKOro nons. MpuHuMn
' Cynepnosvumnm anekTpuyecknx nonen (Ha
Ka4yeCTBEHHOM YPOBHE)
Hocutenu 3I1IEKTPUYECKNX 3apsaos.
74 OnemeHTapHbIn 3NEKTPUYECKUN 3apag.
' CtpoeHue aTtoma. [MpoBOAHUKM n
AN3TIEKTPUKM
7.5 3aKOH COXpaHEHUs1 ANEKTPUYECKOro 3apsiaa
OneKTprnYecKnin TOK. Ycnosus
7.6 cyllecTBOBaHUSA 3MEKTPUYECKOro TOKa.
MCTOYHMKN NOCTOSIHHOIO TOKa
[lencTBna anekTpudeckoro Toka (Tennosoe,
7.7 XUMUYECKOE, MarHUTHOE). OJIEKTPUYECKUN
TOK B XXMAOKOCTAX U rasax
78 OnekTpuyeckas uenb. Cuna TOKa.
' OJIEeKTpUYECKOoe HanpsKeHne
79 ConpoTuBneHne npoBoAHMKA. YOernbHoe
CONpPOTMBIEHNE BELLECTBA
7.10 3akoH Oma ans yyacTka uenu
711 NMocnepoBaTenbHoe n napannenbHoe
coenHeHne NpoBOAHNKOB
712 PaboTa M MOLIHOCTb 3NEKTPUYECKOro TOKa.
3akoH [xxoyna — JleHua
ornekTpuyeckne uenn  u - notpebutenu
7.13 aneKkTpuyeckon aHeprum B ObITY. KopoTkoe
3aMblkaHne
7.14 NocTosiHHbIE  MarHuTbl. B3aumopencrteue




NMOCTOAHHbLIX MAarHATOB

7.15

MarHuTHoe none. MarHutHoe none 3emMmnu u
€ro 3HayeHune ang *Xm3Hu Ha 3emne

7.16

OnbIT opcTena. MarHuTtHoe none
3N1IEKTPUYECKOTO TOKa. MpumeHeHwue
9NEeKTPOMarHMToB B TEXHUKE

7.17

[lecTBME MarHMTHOro nosnsi Ha NPOBOAHUK C
TOKOM. JnekTpoasuraTenb NOCTOSAHHOIO TOKa.
Mcnonb3oBaHune anekTpoaBuUraTenen B
TEXHMYECKMX YCTPONCTBAX N HA TpaHCnopTe

7.18

OnbITbI dapages. ABneHne
9NEeKTPOMarHMTHOM  uHAykumn.  [NpaBuno
JleHua

7.19

7.20

onektporeHepaTop. Cnocobbl  nonyvyeHus
3NIEKTPUYECKON IHEPTUN. DNEKTPOCTAHLNM Ha
BO30OHOBMNAEMbIX UCTOYHMKAX SHEPIUM

MpakTnyeckue paboTbl:

OnbITbl NO HabNAEHUIO anekTpusauun Ten
NHOYKUMEN N MPU CONPUKOCHOBEHUM.
WccnepoBaHne [OencTBUMS  9NEKTPUYECKOro
nons Ha NPOBOAHMKN U OUSNEKTPUKN.

Cbopka u nposepka paboTbl 3NEKTPUYHECKON
Lenn NoCcTOSAHHOro ToKa.

N3mepeHune n perynupoBaHue cunbl Toka.
N3mepeHune n perynupoBaHme HanpsKeHus.
WccnepoBaHne 3aBUCUMMOCTU  CWMbl - TOKa,
nayLiero Yepes pesncrop, oT CONPoOTUBNEHUS
pe3ncTopa 1 HanNpsXXeHUs Ha Pe3nNCTope.
OnbITbl, AEMOHCTPUPYIOLLME  3aBUCMMOCTb
9NEKTPUYECKOro CONpPOTMBIIEHMSI MPOBOAHMKA
OT €ro [AfiMHbl, nnowaan nonepeYHoro
ceyeHus n matepmana.

[MpoBepka npaBuna CrOXEHUs HanpsiKeHWUi
npyu nocrnegoBaTesibHOM COeAMHEHUN OBYX
peanctopoB. [lpoBepka npaBuna Ans Cunbl
TOKa Npy  napanfenbHOM  COeaUHEeHUM

pPEe3nCTopOB. Onpenenexune paboThbl
9NEeKTpUYeCcKoro  ToKa, wuaywero yepes
pe3uncTop. OnpepeneHuve MOLLIHOCTWU

3MIEeKTPUYECKOr0  TOKa, BblAENSeMOn Ha
pesuctope. MccnegoBaHue  3aBMCUMOCTM
CUnbl TOKa, mayllero 4yepes namroyky, OT
HanpsbkeHna Ha Hen. Onpepenenve Krig
HarpeBatensa. WccnepgoBaHne  MarHUTHOMO
B3aMMOOENCTBUA  MOCTOAHHbLIX  MarHUTOB.
N3ydeHne MarHMTHOro nomns MOCTOSAHHbIX




MarHMToB  nNpu  ux  ObbeanHeHun u
pasgeneHun. NccnepoBanne NencTBuA
9NEKTPUYECKOro Toka Ha MarHUTHYK CTPENKY.
OnbITbl, OEeMOHCTpUpylLWMe 3aBUCUMOCTb
CWnbl B3aMMOLENCTBUA KaTyLWKM C TOKOM U
MarHuTa OT CuIbl TOKa N HanpaBfeHnsa Toka B
KaTtywke. W3yyeHne [encTtBus MarHUTHOrO

nons Ha NPOBOAHMK C TOKOM.
KoHCcTpynpoBaHne ©n  undyvyeHnme paboThbl
anekTpoaBuraTens. NamepeHune Krg

anekTpoaBuraTenibHOM ycTaHoOBKU. OnbITbl NO
NCCNefoBaHUIO SBNEHUS 3MeKTPOMarHUTHON
NHOYKLMWW: nccnegoBaHue N3MEHEHUN
3HaYyeHUss W HanpasneHuss WHAYKUMOHHOIO
TOKa

7.21

dusunyeckmne ABNEHUs B npupoae:
aNeKTpuyeckne sBMeHuss B  aTMmocdepe,
3NEKTPUNYECTBO KMBbIX OpraHM3mos,
MarHutHoe none 3emnu, Opend nontocos,
pPOSfib MarHUTHOrO NONSA ANs XU3HU Ha 3eMrne,
NnonsipHOE CUsiHNE

7.22

9 KINnACC

TexHnyeckme  yCTpOWCTBA:  3NEKTPOCKOM,
amnepmeTp, BOSMbTMETP, peocTaT, CYETUMK
3r1EKTPUYECKON 3Hepruu,
9NEeKTPOOCBETUTENbHbIE npmnbopsl,
HarpeBaTersbHble anekTponpmnbopsbl
(NMpymepbl), aNeKTpUYEeCcKne NpeaoxXpaHnTenu,
9NEeKTPOMarHuT, anekTpoasuratenb
NMOCTOSIHHOIO TOKa, reHepaTop MOCTOSIHHOMO
TOKa

Kon Kop
pasgena 3NeMeHTa

npOBepﬂeMble AJIEMEHTbI coaepKaHUA

MEXAHUYECKWUNE ABJIEHNA

8.1

8.2
8 8.3

MexaHunyeckoe aBwxeHue. MaTtepuanbHas
Toyka. Cucrtema otcyéTta

OTHOCUTENBHOCTb MEXAaHNUYECKOrO ABMXEHUS
PaBHOMepHOG ﬂpﬂMOJ’II/IHeVIHOG OBMXeHne

8.4

#H#HPar#HHepaBHoMepHoe NPSAMONNHENHOE
ABxkeHne. CpegHas U MrHOBEHHAasi CKOPOCTb
Tena npu HepaBHOMEPHOM ABUXEHUN

8.5

YckopeHue. PaBHoOycKkopeHHoe




I'IpFIMOJ'II/IHGVIHOG OBMNXEHNEe

#i#Par##HCBobogHoe nageHne. OnbiThbl

8.6
Manunes
#H#HPar#HHPaBHoMepHoe  OBWXEHME no

8.7 OKPYXHOCTU. Mepuoa v yactoTa obpalleHus.
JInnennas n yrrnosas CKOpPOCTW.
LleHTpocTpeMmuTenbHoe yckopeHue

8.8 lNepBbln 3akoH HblOTOHA

8.9 BTopon 3akoH HbOTOHa

8.10 TpeTnin 3akoH HblOTOHA

8.11 #HH#HPar#H#H N pMHUMN cynepnosmumnm cun

8.12 Cwuna ynpyrocTtu. 3akoH 'yka
#H#Par###Cuna TpeHna: cuna  TpeHus

8.13 CKOmbXXEeHUd, cuna TpeHUs MnokKosd, Apyrue
BUObl TPEHNS
#HHPar#H#H#Cuna TAXKECTN n 3aKOH

8.14 BCEMUPHOIO TArOTEHUS. YckopeHue
cBOOOAHOro NageHns
OewmxeHne nnaHet Bokpyr ConHua. lNepBas

8.15 KocMuyeckasi CKopocTb. HeBecomMocTb U
neperpysku

8.16 PaBHoBecue ) MaTepuanbHom TOYKN.
ABConTHO TBEPLOE TENO
#H#HPar#HPaBHoBece TBEpOOro Tena ¢

8.17 3aKpensiEHHOM Ocblo BpalweHusa. MoMeHT
cunbl. LleHTp TaxecTn

8.18 Mmnynsc Tena. W3meHeHne wmmnynbca.
mnynbc cunbl

8.19 3aKOH COXpaHeHust nMnynbca

8.20 #HHPari##PeakTnBHoe aABmxeHne

8.21 MexaHn4eckas paboTta n MOLLHOCTb

8,22 Pabota cun TsKecTu, ynpyroctu, TpeHus.
CBs3b aHeprum 1 paboTbl

8.23 MoTeHunanbHas aHeprna Tena, MNOAHATOro
HaZ NOBEPXHOCTbI 3emiun

8.24 lMoTeHUnanbHas 3Heprus CXXaToun NPYXuHbI

8.95 ###Par###KMHngquKaﬂ 3Heprmda. Teopema
O KNMHETUYECKON 3HEPIUM

8.26 #H#HPar#H##3akoH coxpaHeHns MexaHN4YeCKou
3Hepruu
MpakTnyeckne paboThbl:

8.27 OnpepgeneHwue cpenHen CKOpoCTH

CKOJTb>XXEHUA 6pyCKa nnn OBMXEHUA LLapUuKa




MO HakMoOHHOW nnockocTn. OnpeneneHve
YCKOPEHUs Tena npu paBHOYCKOPEHHOM
OBVKEHUN NO HAKNMOHHOW NMTOCKOCTW.
MccnepoBaHne  3aBUCMMOCTM  NyTM  OT
BPEMEHN NPU PaBHOYCKOPEHHOM ABWXEHUU
6e3 HayanbHOW CKOPOCTW.

MpoBepka rmnoTesbl: ecnm npwu
paBHOYCKOPEHHOM ABVKEHUN 6e3
HayanbHOM CKOPOCTM MNyTU OTHOCATCH Kak
PS4 HEYETHbIX Yncen, TO COOTBETCTBYIOLLME
MPOMEXYTKM BPEMEHN OOMHAKOBBI.
WccnepoBaHne 3aBMCUMMOCTU CUIbl TPEHUS
CKOMbXEeHUst ~ OT  CUNbl  HOPMAarbHOro
nasnenus. Onpegenenve KoadduumeHTa
TpeHus CKOMbXEHUS. Onpepenexne
XECTKOCTU NpYyXuHbl. OnpegeneHne paboThbl
CUMbl TPEHUS NpU PaBHOMEPHOM OBWKEHUM
Tena N0 TOPWU3OHTaNbHOM MOBEPXHOCTMU.
OnpepgeneHune paboTbl Cumbl yNpyroctu npu
nogbéme rpysa C  MCMNONb30BaHWEM
HEeNoABWMXHOIO N NOABWXKHOIO B110KOB

dunsnyeckue saBNeHns B Nnpupoae: Npunmebl n
oTnuBbl, ABWXeHne nnaHet ConHevyHon

8.28 CUCTEMbI, peaKkTUBHOE [OBWXEHWE >KMBbIX
OpraHM3moB
TexHun4yeckue yCcTpoucTsa: cnugomeTp,
8.29 JaTyunKu MONOXEHUS, pacCTOAHUA n

YCKOPEHWS1, pakeThbl
MEXAHWYECKUE KOJIEBAHUA U BOJTHbI

KonebaTtenbHoe ABUXEHUe. OcHoBHbIe
9.1 XapaKkTepUCTUKK konebaHun: nepvoa,
yacTtoTa, amnnuTyaa

MaTemaTnyeckuin N NPYXUHHbIA MaSTHUKW.
9.2 MpeBpalieHne aHeprun npu KonebatenbHOM
OBWXEHNN

3aTtyxaowme konebaHus. BbIHY)XAEHHbIE

9.3
konebaHusa. Pe3oHaHCc
MexaHunyeckne BOJIHbI. CeouncTtBa
MexaHudecknx  BONMH. [lpodornbHble U

9.4 nonepeyHbie  BOMHbI. [JnuHa BOMHbI W”
CKOPOCTb eé pacnpoCcTpaHeHus.
MexaHn4yeckne BOSMHbI B TBEPAOM Tene,
ceniCMNYecKkmne BOJHbI

95 3Byk. [poMKOCTb M  BbiCOTa  3ByKa.

OTpa>|<eH ne 3ByKa




9.6

MHpasByk 1 yrbTpasByk

9.7

MpakTnyeckue paboThbl:

OnpepgeneHune 4acTOTbl n nepuoga
KonebaHun maTeMmaTU4YecKoro MasTHUKa.
OnpepneneHue yacToThl " nepuoaa
konebaHun NPY>XMHHOro MasiTHUKa
NccnepoBaHue 3aBMCUMOCTU nepuwoaa
konebaHnn NOABELLEHHOro K HUTK rpy3a oT
ANuHbl HUTWU. WccnepoBaHue 3aBUCMMOCTHU
nepnoga konebaHun MPY>XMHHOTO MasiTHUKAa
OT Macchbl rpysa. [lpoBepka HE3aBUCMMOCTM
nepuoga konebaHun rpysa, NOABELLEHHOIO K
HUTW, OT Macchbl rpy3a n XECTKOCTU NPY>KMHbI.
N3mepeHne yckopeHnss ceobogHOro nageHus

9.8

9.9

dusnyeckue SABMEHNA B npupoae:
BOCNpUATUNE 3BYKOB XMBOTHbIMMU,
3emMneTpsaAceHne, CencMUYeckne  BOJIHbI,
LyHamu, 3Xo

TexHuyeckne yCTpOWUCTBa: 3X0s10T,

ncnosfib3oBaHMe YyJibTpa3Byka B 6bITy 7
TEXHUKEe

QJNIEKTPOMAIHUTHOE MNOIJE N 3JIEKTPOMAIMHUTHBIE

BOJIHbI

OnekTpomMarHuTHoe none.

10.1 OneKTpoMarHuTHble BOJHbI. Csoncrtea
3NEKTPOMarHUTHbIX BOJTH

10.2 Lkana anekTpoMarHUTHbIX BOSH

10.3 OneKkTpomMarHnTHas npupoaa ceerTa.
CkopocTb cBeTa. BorHoBble cBoncTBa cBeTa

10 MpakTnyeckue paboThbl:

10.4 M3yyeHne cBOMCTB 3MEeKTPOMarHUTHbIX BOJSTH
C NOMOLLb MOBunbHOro TenedoHa
dusnyeckue ABMNEeHns B npupogae:

10.5 Buonornyeckoe aencreve BUONMOTO,
yNbTpagoMoneToBoro M  PEHTreHOBCKOro
N3nyyeHnn

10.6 TexHnyeckne yCTpouCTBa: Ccnonb3osaxue
9JIEKTPOMAarHMUTHbLIX BOJSTH 419 COTOBOUW CBA3MU

CBETOBbIE ABJIEHNA
11.1 JlyyeBaga mogenb cBeTa. IcTouHMKM cBeTa
11 11.2 [NpsimonuHenHoe pacnpocTpaHeHne ceBeTa

11.3 OTtpaxeHue ceTa. [nockoe 3epkano. 3akoH
OTpaKeHnsa ceeTa

114 [MpenomneHne ceeTa. 3aKOH MpPenoMIieHNs




12

ceeta. [lonHoe BHyTpeHHee OTpaXeHue
cBeTa

11.5

JlnHza. Xopa ny4ven B niMH3e

11.6

OnTuyeckas cuctema doToannaparTa,
MUKpPOCKONa u Teneckona

11.7

nas3 KakK onTnyeckas cucrtema.
Bnn3opyKkocTb 1 0anbHO30PKOCTb

11.8

PasnoxeHne 6enoro ceeta B cnektp. OnbITbl
HbtoToHa. CnoxeHne cnekTparnbHbIX LBETOB.
[lncnepcus ceeta

11.9

MpakTnyeckne paboThbl:
#H#Pari#i#l\ccneqgosaHne 3aBUCMMOCTU yrna
OTpaXXeHuUsi CBETOBOro Jfiyda oOT yrna
nageHus.

#H#Par##N3yuerne XapakTepuUCTUK
n3obpaxkeHnsa npegmeTa B NIOCKOM 3epkare.
#H#Par##l\ccneqgosaHne 3aBUCMMOCTU yrna
NpenomMreHna CBEeTOBOro fyya OT Yyrna
NageHns Ha rpaHnLe «BO34yX — CTEKIO».
#H#Par### lonyyeHne  unsobpaxeHmn c
NOMOLLbIO coBupatoLlen nNuUH3bI.
#HHPar###0OnpeneneHne dokyCcHoro
paccTOsIHUS n ONTU4ECKOW Cvnbl
cobupatoLen NNH3bI.

#HHPar####0nbITel N0 pasnoxeHuto 6enoro
cBeTa B CMeKTp.

#HHHPar###O0nNbITel N0 BOCNPUATUIO  LBETA
npeaMeToB npu WX HabnogeHun 4epes
LBEeTOBble PUNLTPLI

11.10

11.11

dusnyeckue ABNEHNA B Npupoae: 3aTMEHUs
ConHua wun JlyHbl, uBeTa Tesn, ONTUYECKUE
aBneHns B atmocdepe (uBeT  Heba,
pedpakums, pagyra, Mmpax)

TexHnyeckne yCTpOMCTBA: OYKW, NEepuckon,
doToannapaT, ONTUYECKNE CBETOBOAbI

KBAHTOBbIE ABJIEHANA

12.1

12.2

12.3

OnbiTbl Pesepdopoa v nnaHetapHas
mMoaenb atoma. Mogenb atoma bopa
McnyckaHne 1 nornowieHne ceBeta aTOMOM.
KBaHTbI. JInHen4aTble cnekTpbl
PagunoaktneHocTtb. Anbda, 6eta- n ramma-
n3nyyeHns

12.4

CTpOGHMe aTOMHOIo sdgpa. HyKJ'IOHHaﬂ
Mogerib atTOMHOIro aapa. N3oTonbl




PagnoaktnuBHble npespaweHnd. [lepuog

12.5 nonypacnaga aToMHbIX saep

126 AnepHble  peakumn. 3aKOHbl  COXpPaHEHUs
3aps40BOro U MaccoBOro YUCES

127 OHeprus cBA3n aToMHbIX saep. CBa3b Maccebl
N SHEepruu

12.8 Peakumm cuHTesa u peneHus - anep.

' NcTouHmkm aHeprun ConHua v 38€34
ApnepHas 3HepreTuKa. Henctene

12.9 pagnoaKTUBHbIX  U3NyYEeHUN Ha  XuBble
opraHusmbl
MpakTnyeckne paboThbl:

HabniogeHne cnnowHbIX W NIMHEenYaTbIX
CMEKTPOB U3NyYEHUS.

12.10 MccnepooBaHne TPEKOB: U3MEPEHUE 3HEPrnu
yactTuubl MO TOPMO3HOMY  nyTM  (no
doTorpacusam).

M3mepeHne pagnoakTMBHOro ooHa
dusnyeckue SABMEHNA B npupoae:
€CTEeCTBEHHbIN pagMoaKTUBHbIN oOH,

1211 KOCMU4eckue nyyw, pagnoakTuBHoe
n3nyvyeHue NPUPOLHbLIX MUHepanos,
AencTBne pagmoakTUBHLIX WU3MyYEeHUn Ha
opraHu3m YyerioBeka
TexHnyeckne  yCTpOMCTBA:  CMEKTPOCKOM,

12.12 MHANBUAYaNbHbLIN [o3nmeTp, Kamepa

BunbcoHa




NMPOBEPAEMbBIE HA OI'3 N0 ®U3UKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHMSAA OCHOBHOW OEPA3OBATEJIbHOW NMPOrPAMMbI
OCHOBHOI'O OBLLEINO O6PA3OBAHUA

Kon
npoBepsAemMoro
TpeboBaHus

NMpoBepsiemble TpebOBaHMA K NpegMeTHbIM
pe3ynbTatam 6a30BOro ypoBHs OCBO€HUS1 OCHOBHOM
obGpasoBaTenbHOM NPOrpaMmMbl OCHOBHOIO obLiero
obpasoBaHusa Ha ocHoBe PI'OC

[MoHMMaHWe ponu (PU3MKM B HaAy4YHOM KapTUHE MUPa;
cthopMmpoBaHHOCTL  ©a30BbLIX NpPeAcTaBfeHUn O
3aKOHOMEPHOM CBA3W M MNO3HAaBaeMOCTU SABMEHUN
npupodbl, O poOnM  aKcrnepumeHta B uU3KNKe, O
cuctemoobpasytowen ponn  U3MKM B pasBUTUK
€CTECTBEHHbIX HayK, TEeXHUKM U TexHosnornmn, o6
3BOSIIOLNN (PUBNYECKMX 3HAHUIN N UX POSNIM B LIENOCTHON
€CTECTBEHHOHAY4YHOM KapTWHE Mupa, O BKnlage
POCCUNCKNX U  3apybexHbIX  YYEHbIX-OU3NKOB B
passuTue HayKu, 00BbsACHEHNE npoueccosB
OKpY>KaloLero Mmpa, pasButme TEXHUKU N TEXHONOIMM

3HaHMs o0 BMaax MaTtepun (BewecTtBo WM none), o
LBWXEHUN Kak crnocobe cyliecTBoBaHUs matepuum, 06
aTOMHO-MOJEKYISIPHON TEOPUU CTPOEHUSI BELLECTBA, O
chmanyeckon CYLLHOCTW SIBNEHUN npupoabl
(MEXaHUYecknx, TEMNmoBbIX, 3NEKTPOMAarHUTHbIX W
KBAHTOBbIX); YMEHME pa3nnyaTtb SIBNEHUS MO OMUCaHUIO
MX XapaKTepHbIX CBOWCTB W Ha OCHOBE OMNbITOB,
LEMOHCTPUPYIOLWNX  AaHHOEe (U3NYECKOe SIBIEHWE;
YMEHMEe  pacno3HaBaTb  MNPOSIBNEHWE  U3YYEHHbIX
hm3nYeckMX SIBMEHUA B OKpyXKatoeM Mupe, Bblaensis
NX CYLLECTBEHHbIEe CBOMCTBA (NPU3HaKN)

BnageHne ocHoBaMu MOHATUMMHOrO annapara u
CUMBOJIMYECKOTO A3blka OU3NKU U MUCNONb30OBaHUE UX
ans peLeHuns y4yebHbIX 3ajav; ymMeHune
XapaktepusoBaTb CBOMCTBaA Ten, pusmyeckme siBrieHus
M npoueccbl, ucnonb3ys dyHOaMeHTanbHble U
AMMUPUYECKMNE 3aKOHbI

YMeHne onucblBaTb UW3y4YeHHble CBOWCTBaA Ten WU
dusnveckne - sBreHus, ncrnonb3ys  omsmyeckue
BEITNYMHbI

BnageHne ocHoBamMyn METOAOB HayyHOro MO3HaAHWUA C
y4étom cobniogeHusa npasun  6GesonacHoro Tpyaa:
HabnogeHne PU3nYecknx SBMEHNN:

yMeHune CaMOCTOATENbHO cobupaTtb
9KCNepuMeHTanbHy YCTaHOBKY W3 OaHHOro Habopa
obopynoBaHUs NO MHCTPYKLUWUK, ONMCbIBaTb XOA4 ONbiTa U




3anucblBaTb  €ro  pesynbTatbl,  OpPMynupoBaTb
BbIBOAb;

npoBegeHne npsiMbiX W KOCBEHHbIX  M3MepeHUuin
pumsmyeckmx BEJTUYMH: yMeHue nnaHnpoBaTb
N3MepeHus, CaMOCTOSITENTbHO cobupaTb
9KCMEPUMEHTAmNbHYH  YCTAHOBKY MO  MHCTPYKUMMW,
BbIYMCNATbL 3HAYEHME BENUYUHbI W  aHanNU3MpoBaTb
nonyyYeHHble  pesynbTatbl C  Y4€TOM  3a4aHHOW
MOrpeLlHOCTN pe3ynbTaToB N3MEPEHWIA;

npoBegeHune HECINOXHbIX 9KCNepMMeEHTarnbHbIX
nceneaoBaHui; CaMOCTOATENBHO cobupaTtb
9KCMEPUMEHTAlNbHYIO  YCTAHOBKY MU NpoBOAUTb
nccnegoBaHMe MO MHCTPYKUMKW,  MPeAcTaBnsTb

NnoJtydeHHble 3aBUCUMOCTU Ct)I/I3VI‘-IeCKVIX BEJIMHMNH B
Buae tabnuuy wu Fpa(_bl/IKOB, YYnUTbIBaTb MNOrpeLHoCcTn,
Aenatb BblIBOAbl MO pe3yribTatamM UccrnegoBaHunA

[MoHMMaHMe  xapakTepHbiX CBOWCTB  (HM3NYECKUX
mMoaenen (MmaTtepuanbHas Touvka, abcontTHO TBEpAoE
Teno, MoAesnin CTPOEHUs rasoB, XUOKOCTEN U TBEPAbIX
Ten, nnaHeTapHas Mogenb aToMa, HYKMOHHas MOAesb
aTOMHOro €gpa) W yMEHue TMNPUMEHATb UX ANs
006bsAICHEHMST PU3BNYECKMX NPOLLECCOB

YMeHne o00bACHATbL hrnandeckme npoueccsl 1 CBOMUCTBA
Ten, B TOM YuUCIie U B KOHTEKCTE CUTyauuin npakTUKO-
OPVEHTUPOBAHHOIO Xapakrepa, B YaCTHOCTU, BbIIBNATb
NPUYNHHO-CNELCTBEHHbIE CBA3WN U CTPOUTb 0O6BACHEHNE
C OnopoM Ha WU3yYeHHble CBOMCTBA (OU3NYECKUX
SBMEHUN, (PU3NYEeCKMe 3aKkoHbl, 3aKOHOMEPHOCTU W
Moaenu

YMeHue pelatb pacyéTHble 3agadn (Ha 6ase 2 — 3
YpaBHEHUN), UCMONb3ys  3aKOHbl W (PopMynbl,
cesA3blBaOLWMe PU3MYECKME BESIMYUHBI, B YaCTHOCTMU,
3anucbiBaTb KpaTKoe YCnoBue 3ajayvv, BbISBMATb
HefoOCTalLWMe AaHHble, BbIbUpaTb 3aKOHbI 1 (OOPMYnbI,
HeoOxoouMmble [Ona €€ peleHusl, UCMNoSib3oBaTb
CrnpaBoYHble  AdaHHble, MNPOBOAMTb  pacyéTbl U
OoUeHMBaTb pPeanMCTUYHOCTb MOJSTYYEHHOro 3HayeHus
dounamyeckon BESTMYUHDI, ymMeHune onpeaensTb
pasMepHOCTb (PU3NYECKOW BESTUYMHDBI, MOMYyYEHHOW Npn
peLleHun 3agaydn

YMeHue  xapaktepusoBaTb  MPUHUMMBI  OENUCTBUSA
TEXHUYECKUX YCTPOMUCTB, B TOM u4ucre ObITOBbIX
npnbopoB, UM  MPOMBILMEHHBIX  TEXHOSTOrMYecKux
NMpoOLEeCCOB MO WUX OMNUCaHUID, WCNOSIb3ysl 3HaHUS O
cBOMCTBax U3NYECKUX SBMEHUA WU Heobxoaumble
dn3myeckne 3aKkOHOMEPHOCTH




10

YMeHune ncnonb3oBaTb 3HAHUSA 0 PU3NYECKNX ABNEHUSX
B NnoBCeaHEBHOWM XN3HU ans obecneyenuns
6e3onacHocTM npu  obpaweHnn Cc  ObITOBbIMU
npunbopamu n TEXHUYECKUMU yCTpONCTBaMy,
COXpaHeHna  300poBbsi U cOOMOAEHUST  HOPM
9KONOrMYeCcKoro noBedeHNA B OKpYyXalowen cpene;
NOHMMaHNe HeobxoAUMOCTM MPUMEHEHNSA OOCTUXKEHWUN
do13nKN " TEXHOMOIMMMN ans paunoHanbLHOro
npUpPOaONOSiIb30BaAHUS

11

OnbIT noucka, npeobpasoBaHUs W nNpeacTaBreHns
nHopmauyumn donanyeckoro cogepXXaHus C
ncnornb3oBaHnemM MHPOPMaLNOHHO-KOMMYHUKATUBHbIX
TEXHOSOMMN;  YMEHWEe  OueHMBaTb [JOCTOBEPHOCTb
noslydeHHON MWHMOpMaUnMM Ha OCHOBE MWMEILMXCH
3HAHUM W JONOJSIHUTENbHbLIX WUCTOYHUKOB; YMEHWe
ncnonb3oBaTb NPU  BbINONHEHMU Y4YebHbIX 3agaHuin

Hay4YHO-MONYNSPHYHO nuTepartypy dmaunyeckoro
coepXaHus, cnpaBoYHble MaTepuanbl, pecypcbl ceTu
NHTepHerT; BrageHve 6azoBbIMU HaBblKamMu

npeobpasoBaHnst MHGOPMaUUM U3 OAHOW 3HAKOBOM
CUCTEMbI B APYryk; yMeHuMe co3gaBaTb COOCTBEHHble
MUCbMEHHbIE W YCTHble COoOOLEeHNss Ha OCHOBE
NHdOPMaLMN N3 HECKOMNBbKNX MCTOYHUKOB




NEPEYEHb 3JIEMEHTOB COAEPXAHWUA, MPOBEPAEMbBIX HA O3

Nno ®U3UKE
Kon NMpoBepsieMbin aNeMEHT coaepxaHus
1 MEXAHNYECKWE ABJIEHNA
11 MexaHunyeckoe paBwxkeHune. MartepuanbHas Todka. Cucrema
' oTcyéTa. OTHOCUTENBHOCTb ABUMXEHMNS
PaBHOMepHOE U1 HepaBHOMepHOe aBwXKeHue. CpeaHsas
12 ckopocTb. dopmyna Ans BblYUCIEHUS CpefHEN CKOPOCTU: V =
' Sht
PaBHOMepHOE npsIMONUMHENHOE  OBWXEHWEe. 3aBUCUMOCTb
KoopauMHaTbl Tena OT BPEMEHM B Crny4Yae paBHOMEPHOIO
NPSAMOSIMHEVHOIO ABMXEHUSI:
1.3 x(t)=x,+vt
padmkn 3aBUCMMOCTU OT BPEMEHU AN NPOEKUUM CKOPOCTH,
NPOoeKUMM NepeMeLLEHUS, NyTU, KOOPAWHATLI NPU PaBHOMEPHOM
NPAMOSIMHEMHOM ABMXXEHUMN
3aBUCMMOCTb KOOpAMHaTbl Tena OT BPEMEHUM B Chnyyae
pPaBHOYCKOPEHHOIro NPAMOSIMHENHOIO ABUXEHNS:
EQ
-Sx':f:l =1|-'.|;|__ *f_ax * ?
dopmynbl ANS NPoekunn nepemeLleHusi, NPoeKkunum CKOpoCcTn U
NPOEKUUMN YCKOPEHUS NPU PaBHOYCKOPEHHOM MPSIMOSTMHENHOM
ABWKEHUN:
T:
14 s (D =vy, t+a, R
U.\'('f} =Up, +a, 1,
a,(f) =canst,
U:I: — U-_I: =2a,s,
Mpaukn 3aBUCMMOCTUN OT BPEMEHU AN NPOEKUUM YCKOPEHUS,
NPOEKUNN CKOPOCTU, NPOEKLUUM NepEMELLEHUS, KOOPANHATLI NPU
paBHOYCKOPEHHOM NPSMOSIMHENHOM OBUXEHUN
CBoboagHoe nageHue. dopmynbl, onucbiBawwme cBoboaHoe
NageHue Tena no BepTukanu (ABMXKeHue Tena BHU3 UMK BBEPX
15 OTHOCUTENBHO NoBepxHocTn 3emnu). 'padukn 3aBUCMMOCTH OT
BPEMEHU ANa MNPOEKUUM YCKOPEHUHA, MNPOEKUUM CKOPOCTU W
KOoopAuHaTbl Npu cBo604HOM NageHUM Tena no BepTukanm
CKOpOCTb pPaBHOMEPHOrO ABWXKEHUSI Terla MNo  OKPYXXHOCTW.
1.6 HanpasneHune ckopocTu.

dopmMyna AN BbIMUCIEHUSI CKOPOCTM  4Yepe3  paauyc




OKPY>XHOCTU U Nepuno obpalleHus:

2R
=
T
LleHTpocTpemutenbHoe YCKOpEHME. HanpaBneHnue

LLlEHTPOCTPEMUTENBHOIO YCckopeHus. dopmyna ans BblYUCIEHUS
YCKOpPEHUSI:

2
L

Macca. [InoTHocTb BellecTBa. Cbopmyna an4a  BblHNCIEHUA
MINOTHOCTW:

_m

1.7
V
1.8 Cwuna — BeKTopHas omanyeckasa BenmymHa. CnoxeHue cun
1.9 AsneHne nHepumn. MNepsbi 3akOH HblOTOHA
BTopon 3akoH HbloTOHa:
F=m-a
1.10
CoHanpaBneHHOCTb BEKTOPA YCKOPEHUS Tena u BeKTopa Cunbl,
AEenCTBYOLWEN Ha TENO
B3anmopencteue ten. TpeTuin 3akoH HbloTOHa:
1.11 FE—:I :_Fl—e
TpeHne nokoss U TpeHue cKomnbXeHusa. dopmyna ans
BbIY4MCIEHUS MOAYNSA CUMbl TPEHUSA CKONBXEHUS:
1.12 Fp=p-N
Hedopmaums Tena. Ynpyrue u Heynpyrue gegopmauymm. 3akoH
ynpyrov gegopmaummn (3akoH 'yka):
1.13 F=k-Al




BcemunpHoe TaroteHne. 3akOH BCEMUPHOIO TATOTEHUS:

M-

My -
F=G —+ =<
R
114 Cwuna TtsaxecTn. YckopeHne csob60gHOro nageHus.
dopmyna ans BbIYUCNEHUS CUIbI TSHKECTM BONM3M NOBEPXHOCTU
3emnu: F =mg.
AswxeHne nnaHeTt Bokpyr ConHua. lNepBas kocmunyeckas
CKOPOCTb. HEBECOMOCTb U neperpysku
Mmnynbc Tena — BekTopHasa omsndeckasa BennmynHa.
1.15 p=mu
Mmnynbc cuctemol Ten. IameHeHne nmnynsca. mnynbc cunbl
3aKOH coxpaHeHnsa nmMmnyrnbca Ang 3aMKHYTOW CUCTEMbI Ten:
1.16 D=myU, +m, U, =const
PeakTnBHOE ABMXeHue
MexaHn4yeckas paboTta. ®opmyna nnsa BblHUCHAEHUA pPaboTol
CUnbl;
A=Fscosct
117 MexaHun4yeckast MOLLHOCTb:
n=4
t
KnHeTnyeckasa n noteHunanbHasa aHeprusa. dopmyna ans
BbIYNCNEHNSA KNHETUYECKON SHEPTUN:
mu”
E,=——
2
118 Teopema 0 kuHeTn4eckon aHeprum. dopmyna gnga Bbl4UCIEHNS
' noTeHUWanbHOW 3HEPrun Tena, NoOAHATOro
Hapg 3eMnén:
E,= mgh
MexaHun4yeckasi aHeprus:
E=E;+E,
119 3aKOH coxpaHeHnsa MexaHuyeckom aHeprun. dopmyna ans
: 3aKOHa COXpaHEHUs1 MeXaHUYeCKOM 3HEPTUM B OTCYTCTBUE CUJI
TpeHua: E = const.
lMpeBpalleHne MexaHMYeCcKOW SHeprMm npu Hanuunuum Cunbl
TPEHUS.
1.20 [MpocTble MexaHn3Mbl. «30/10TOE MPaBUNO» MEXAHUKN.




Pbiyar. MomeHT cunbi:M - FI.
Ycnosue paBHOBECUS pblyara:

M +M, +..=0
MoaBwxHbIM N HenoaBWXHbIN 6rokn. KM npocTtbix
MeXaHNU3MOB,
n= Aﬂmasm
"iaarpaqenﬂaz

[laBneHune TBEPOOro Tena.

dopmyna ans BblYUCNEHUS AaBneHus TBEpOOro Tena:
_F

pP= Gh

[aBneHue rasa. ATmocdepHoe aaBrneHue.

1.21
'mopoctaTuyeckoe AaBrieHne BHYTPU XXNOKOCTM.
dopmyna ans BblMUCHEHUS AaBreHUss BHYTPU XUOKOCTMU:
D=pgh+DPp,
1.22 3akoH [Mackans. 'mgpaBnuyeckui npecc
3aKoH Apxumepga. dopmyna ans onpeneneHus
BbITanknsawLlen Cunbl, 4ENCTBYIOLWEN Ha Teno, NOrpy>KEHHOE B
XNOKOCTb UMK ras:
1.23 A
F_ﬂ._I;m. :ng
Ycnosue nnaBaHna Tena. [lnaBaHne cyaoB 1 BO3gyXxonsiaBaHue
MexaHun4yeckue konebaHus. AmnnuTtyaa, nepuvog M yactoTa
konebaHun. ®dopmyna, cBdA3blBawolWass 4acToTy UM nepuoa
1.24 KonebaHun:
vl
T
1.95 MaTematndeckmn ”n MPYXWUHHbIK MaATHUKW. [lpeBpalleHne
' 3Heprnmn npm konebarenbHOM ABUMXEHUN
1.26 3aTyxawuwme konebaHus. BolHy>XaeHHble KoniebaHus. Pe3oHaHC
MexaHunyeckmue BOSHbI. [1pogonbHble M NonepeyvHble BOJSHbI.
197 [lnnHa BOMHbI N CKOPOCTb pacnpoCTpaHEHUs! BOSTHbI:
' h=v-T
128 3BYyK. (POMKOCTb M BbiCcOTa 3BYyKa. OTpaxeHne 3ByKOBOW BOSIHbI
' Ha rpaHuue AByx cped. IHpasByK 1 ynbTpasByk
lNpakmuyeckue pabomel
1.29 NamepeHne cpegHenm nNMOTHOCTU BeELECTBA; apXumMenoBomn

CUIbl;  KECTKOCTM  MNPYXWHbI,  KO3dpUUMEeHTa  TpeHus




1.30

CKONbXEeHUsI; paboTbl CUMbl TPEHUSA, CUMbl YNPYFOCTU; CpeaHen
CKOPOCTM [OBMXEeHusi Opycka MO HAKMNOHHOM NMOCKOCTW;
ycKkopeHunsa Bpycka npuv OBMXEHUM MO HAKMOHHOWM MNSIOCKOCTU;
YacTtoTbl M nepuoga konebaHun mMaTeMaTUYECKOro MasiTHUKA;
YacToTbl M nepuoga kKonebGaHUM MPYXMHHOIO MasiTHUKA;
MOMEHTa CuWibl, OENCTBYKOWEro Ha pblyar; paboTbl cunbl
ynpyroctu npu nogbéme rpysa C MOMOLLbIO HENoOABWMXKHOIO
O6noka; paboTbl Ccunbl YNpyroctTm npu noabEME rpy3a C
MOMOLLIbIO NOABWXHOIO 6Groka.

MccnepoBaHue 3aBUCMMOCTM apXMMeOoBOWM CUnbl OT O6bEMa
MOrPYXEHHOM YacTM Tena UM OT MNOTHOCTU  XXWOKOCTW;
HEe3aBUCMMOCTUN BbITAlKMBAKOLWIEN CUMbl OT Maccbl Tena; Cunbl
TPEHNSA CKOSIbXXEHUSA OT CUIbl HOPMAanbHOrO AaBfieHUs U OT
poaa NOBEPXHOCTU; CUMbl YNIPYroCTU, BO3HUKAIOLLEN B NPYXUHE,
OT cTeneHn gedopMaunmn NPY>KMHbI; YCKOpeHUst Bpycka oT yrna
HaKMoHa Hanpaenswwen; nepuoga (4actoTbl) konebaHun
HUTAHOrO MasiTHMKA OT ANWHbI HUTK; nepuoga konebaHui
NPY>KMHHOITO MasATHMKa OT MaccChbl rpy3a M XXECTKOCTU NPYXXWHbI;
nccnegoBaHne He3aBMCMMOCTU nepuoga KonedaHurm HUTAHOTO
MasiTHMKa OT Maccbl rpy3a. [lpoBepka ycnoBusi paBHOBECUS
pblyara

Qusuyeckue serneHuss 8 rnpupode: nNpuUMepbl OBWXKEHUS C
pPasnMYHLIMMU  CKOPOCTAMW B XWMBOM U HEXMBOW Npupoae,
AENCTBME CUMbl TPEHUS B NpUpode U TexHuKe, Npunmnsbl u
oTnmBbl, ABwxeHne nnaHeT COMnHEeYHOW CUCTEMBbI, peakTUBHOE
OBWXKEHNE XMBbIX OPraHM3MoOB, pbld4arn B Tere 4enoBeka,
BNMUSHME aTMOCKEPHOro [JaBfIEHUS Ha XXUBOW OpraHusm,
nnaBaHve pbIb, BOCNpUsTME 3BYKOB XUBOTHBIMMU,
3emMneTpsiceHme, CeMCMUYeCcKne BOSHbI, LiyHaMn, 3X0

1.31

TexHu4yeckue ycmpolicmea: CNUAOMETP, OAaTYMKU MOMOXEHWS,
PacCTOAHUS U YCKOPEHUsl, AMHAMOMETP, MOALUUMHUKA, PaKeThl,
pblyar, MNOABWMXHBbIW W HEMOABWXHbLIN GNOKW, HaKNOHHas
MNOCKOCTb, MPOCTble MeXaHu3Mbl B ObITy, coobLiatoLlmecs
cocyabl, YCTPOWCTBO BOAOMPOBOAA, MMAPaBIMYECKUIA Mpecc,
maHoMmeTp, ©OapomeTp, BbICOTOMEpP, MOPLUHEBOW Hacoc,
apeoMeTp, 39XOmnoT, WCMONb30BaHWE YyrbTpasByka B ObITy U
TEXHUKe

2.1

TEMJIOBbIE ABINEHUA

OCHOBHblE MNOJSIOXEHUA MOSNEKYNAPHO-KMHETUYECKON Teopum
CTpoeHus BewectBa. Mogenn TBEPAOro, >KUAKOrO WU
razoobpasHoro coctosiHuM BelwecTBa. Kpuctannuyeckue w
aMmopdHble Tena

2.2

[BmxeHne yvacTtuy BewectBa. CBA3b CKOPOCTU OBUXEHUSA
yacTtuy c Temnepartypon. bpoyHoBckoe aswxeHne, o yauns

2.3

CmaumBaHume u KanmnmnndapHble ABNneHnd




2.4 TennoBoe pacluMpeHne n cxartme

2.5 Tennosoe paBHOBecCKE

26 BHyTpeHHAA aHeprus. f’a60Ta N Tennonepenava Kak crnocobsbl
N3MEHEHNS BHYTPEHHEWN 3HEPTrn

27 Buabl  Tennonepegadn:  TEnNsIONPOBOAHOCTb,  KOHBEKLMS,
n3nyvyeHune
HarpeBaHne 1 oxnaxgeHuve Ten. KonuyectBo TennoThbl.
YpaenbHasa TENNOEMKOCTb:

2.8 O=cm(t,—t,)
3aKOH COXpaHeHus 3HeprMm B  TENMOBbIX nNpoLeccax.
YpaBHeHue TennoBoro 6anaHca:

29 QI_QE _...:0
WcnapeHne n koHaeHcauus. IsameHeHne BHYTPEHHEN 3HepPrn B

210 npouecce wucnapeHuss n koHgeHcauuu. KuneHwe XugkocTu.
YpaenbHasa Tennota napoobpasoBaHus: L = Q/m

2.11 BnaxHocTb BO3gyxa
MnaBneHne wu kKpuctannusauus. KVsmMeHeHMe BHYTpPEHHeN
3HeprMm npu nnaefeHunM W Kpuctannusauuu. YpenbHas
TennoTa nnaBneHus:

2.12
2=

m

BHYTpeHHAS 3Heprusi cropaHna Tonnuea. YaenbHas TenmnoTa

2.13 cropaHua Tonnuea: g = Q/m

214 MpuHumnbl paboTbl TennoBbix asuratenen. K[ TennoBoro
apuraTtens
lNMpakmuyeckue pabomei
N3mepeHne  yaoenbHOM  TENNOEMKOCTM  MeTasnsimyecKkoro
UunuHapa;  KonumyecTtBa  TennoTbl,  MOSYYEHHOrO0  BOAOW
KOMHaTHOM TemnepaTtypbl (PUKCMPOBAHHOW MacChbl, B KOTOPYHO
ONyLLEeH HarpeTbli UMNUHAP; KONMYyecTBa TennoTbl, OTAAHHOIo

2.15 HarpeTbIM LUANHAPOM, NOCNe OnyCKaHUs ero B BO4Y KOMHaTHOWM
TemnepaTypbl; OTHOCUTESTbHOM BIIAXXHOCTU BO3AyXa; yAenbHOM
TennoTbl nnaeneHns nppga. WccneposaHve  U3MEHeHUs
TemnepaTtypbl BOAbl MPU  PasfIMYHbLIX YCMOBUAX; SABIEHUS
TennoobmeHa Npu CMELIMBaAHUN XONMOAHOW U ropsiyen BOAbI;
npouecca ncnapeHus

2.16 Qu3suyecKkue sierieHUs 8 npupode. NOBEPXHOCTHOE HATSXKEHUE U




KanunnspHbole SBMEHUA B Npupoge, KpucTannbl B Npupoae,
nanyyeHne ConHua, 3amep3aHne BOOOEMOB, Mopckue 6pu3bl;
obpa3oBaHue pochbl, TYyMaHa, UHesi, cHera

TexHuyeckue ycmpoticmea: Kanunnsapel, npumepsbl
MCMNONb30BaHNS KPUCTANMOB, XUAKOCTHbIN TEPMOMETP, AATUUK

2.17 Temnepartypbl,  TepMOC, cuctema  OTOMNEeHUsa  OOMOB,
MrpoMeTpbl, MNCUXpPOMETP, napoBas TypbuHa, AOBuraTesnb
BHYTPEHHEro cropaHus

3 ONEKTPOMAIHUTHBIE ABNEHNA

3.1 AnekTpusaumsa Ten. [1sa Bunaga anekTpnyecknx 3apsaos

3.2 Baanmopgencreue 3apseHHbix Ten. 3akoH KynoHa

3.3 3aKOH COXpaHeHUd aneKkTpuyeckoro 3apsga
onekTpunyeckoe nosne. Hanps»kEHHOCTb 3MNEKTPUYECKOro nosisi.

3.4 MpuHUMN  cynepnosvumMm  9NeKTPUYecKUx  rnonewn (Ha
Ka4eCTBEHHOM YpPOBHE)

35 Hocutenu anektpuyeckux 3apsigoB. [JencrTBme aneKTpuyYecKkoro

' Nnons Ha anekTpuyeckue 3apsabl. [IPOBOAHUKN N ON3NEKTPUKN
[MOCTOSIHHBIA 9neKkTpuyYecknin ToK. [1enCTBUA 3NEeKTPUYECKOoro
Toka. Cuna Toka. HanpskeHue.
3.6 I=qg/t,U=A/
OrneKkTpuyeckoe COnpoTUBIEHUE. YaenbHOe aneKkTpuyeckoe
COMpOTUBIIEHNE:

3.7 _
R =pl/S

38 3akoH Oma anga yyactka anektpuyeckon uenu: | = U/R
MocnepoBaTenbHOe coeaHeHne NPOBOLHUKOB:

MapannenbHoe coegnHeHe NPOBOOHMKOB PaBHOIO

3.9 COMPOTUBIIEHNSA:

R
U :U:;I:I._JrI:;R:T.
CmeluaHHble coeUHEeHUs MPOBOAHMKOB

310 PaboTta n moLwHoCTb anekTpuyeckoro Toka. A = Ult, P = Ul
3akoH [xoynsa — JleHua:

3.11 O=I"-R-t




3.12

OnblT Opctega. MarHuTHoe nore MnpaAMoro npPOBOAHUKA C
TOKOM. JIMHUN MarHUTHOW NHOYKLMN

3.13

MarHutHoe none noCcTOAHHOro mMmarHuta. B3aummopencreue
NOCTOAHHbIX MArHUTOB

3.14
3.15

3.16

3.17

[lecTBMEe MarHUTHOrO NMosns Ha NPOBOAHUK C TOKOM

OnbiTel ®apaped. fBneHvMe 3nNeKTPOMarHUTHOM  UHOYKLWWN.
MpaBuno JleHua

lNpakmuyeckue pabomel

M3mepeHne anekTpu4eckoro COMpPOTUBMIEHUA  PE3UCTopa;
MOLLHOCTM 3IEKTPUYECKOrO TOKa; paboTbl 3NEKTPMUYECKOro ToKa.
WccnepoBaHne 3aBUCMMOCTM CUMbl TOKa, BO3HWUKAOLLErO B
NPOBOOHMKE (PE3UCTOPbI, JlaMmmnoyka), OT HanpsKeHUst Ha
KOHUaX MPOBOAHWKA; 3aBUCMMOCTU COMPOTUBMEHUS OT AfNUHBbI
NPOBOAHMKA, NIOWaan ero nonepeyHoro ceYeHnsa n yaenbHoro
COMpPOTMBIEHMS.

MpoBepka npaBuna ANA 3NEKTPUYECKOTO HamnpsbKeHUs npwu
nocrnegoBaTeslbHOM COeAMHEHUN MPOBOAHWKOB; MpaBuna Aans
CWNbl 3MNEKTPUYECKOro Toka Mpu napannenbHOM COeaUHEeHUM
NPOBOAHMKOB (PE3MCTOPbI 1 fTaMnoyKa)

Qu3suyeckue sireHUs1 8 Mpupoode: INEKTPUYECKNe SIBNEHUS B
aTMocdepe, 3NeKTPUYECTBO KUBbLIX OPraHM3MoB, MarHMTHOE
none 3emnu, gpend MOMKOCOB, POflb MarHUTHOro nons Ans
XXM3HW Ha 3emrie, NoNsSIpHOE CUsiHMe

3.18

TexHu4eckue  ycmpoucmea:  9NeKTpOoCKoM,  amrnepMmeTp,
BOSIbTMETP, pPeocTaTr, CYETUYMK ISIEKTPUYECKON  3Hepruum,
3NEeKTPOOCBETUTESbHbIE npnbopel, HarpeBaTesnbHble
anekTponpmnbopsbl (NpUMepbI), dNEeKTPUYEeCcKNe npeaoxpaHnTenu,
3MeKTpOMarH1UT,  anekTpogsurateNnb  MNOCTOAHHOMO  TOKa,
reHepaTop NOCTOSIHHOIO TOKa

3.19

3J'IeKTpOMaFHI/ITHI:>Ie BOnHbI. LLkana AJIEKTPOMArHMTHbIX BOJTH

3.20

NyuyeBass mopenb ceeTa. [NpsiMonMHelHoe pacnpocTpaHeHue
ceeTa

3.21
3.22
3.23

3akoH oTpaxeHus ceeTa. [nockoe 3epkarno
[MpenomneHne ceeTta. 3akoH NPENOMIIEHNS CBETA
Hvcnepcusa ceeTa

3.24

JlnHza. Xog nydenn B nNuH3e. DOKyCHOe pacCTOsIHUE JMH3bI.
OnTtnyeckasa cuna nuHsbl: D = 1/F

3.25

3.26

a3 kak onTnyeckasi cuctema. Ontnyeckme npmbopol

lNpakmuyeckue pabomel

#HHPar#HamepeHne onTn4eckon cunbl cobupatrowen NNH3bI;
POKYCHOIro paccTosiHust cobupatoen nunH3bl (N0 CBOWCTBY
paBeHCTBa pa3MepoB npeaMeTa WU un30bpaxeHus, koraa
npegMeT pacnosiokeH B ABOWHOM doKyce), nokasaTtens
npenomMneHns cTekna.




#H#HPar#t ccnegoBaHne CBOWCTBa n3obpaxeHus,
MONMYYEHHOrO C MNOMOLLBbD cobuparwen NNH3bI, N3MEHEHUS
POKYCHOIrO PacCTOSIHUA ABYX CIIOXKEHHbIX FIMH3; 3aBUCUMOCTU
yrrna npefioMneHns CBETOBOro fy4vya OT Yyrfa nageHus Ha
rpaHuLe «BO3OyX — CTEKITO»

Qu3suyeckue signeHuss 8 rnpupoode: 3atmeHna ConHua un JlyHbl,

3.27 LBeTa Ten, onTuyeckme siBreHust B atmocdepe (uBeT Heba,
pedpakums, pagyra, Mmpax)

308 TexHu4Yeckue ycmpoulcmea: O4YKW, nepuckon, oToannapar,
ONTUYEeCKNe CBeTOBOAbI

4 KBAHTOBbIE ABJIEHNA

41 PagnoaktnsHoctb. Anbga-, 6eTta-, raMma-uanyyeHus. Peakuum
anbda-u 6eta-pacnaga

4.9 OnbiTel Pesepcopoa  no  paccesHuio  anbda-vyacTul.
[MnaHeTapHaa mogesib atoma

4.3 CoctaB atomHoro agpa. M3otonebl

4.4 [Mepuog nonypacnaga aToOMHbIX Saep

45 AnepHble  peakumn. 3aKOHbl COXpaHeHuUst 3apagoBOro U
MacCOBOrO YMcern
Qu3su4yecKkue Aer1eHust 8 npupode: €CTEeCTBEHHbIN

46 pagnoakTMBHbIA (POH, KOCMUYeECKUue Jlyyn,  paavoakTuBHoe
N3nyyYyeHne NpUpPOAHbLIX MUHeparoB, AeNCTBUE pagnoakTUBHbIX
N3Ny4EeHNN Ha OpraHn3m Yyenoseka

4.7 TexHu4deckue ycmpotlcmea: CMNeKTPOCKOoN, WHAMBMAOYalbHbIN

AJO3NMETP, KaMepa BunbcoHa, A0epHada aHepreTuka
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