[MpunoxeHwne
k OOl HOO MAQY «HwxHeapemasaHckass COLU»
Mpukas Ne222 ot 31.08.2023 r

PABOYASA NMPOrPAMMA

y4yebHoro npeameTta «Pusunka. basoBbi ypoBeHb»

ans obyyarowmxea 10-11 knaccos



MOACHUTEJIbHAA 3ATMNCKA

Mporpamma no ¢msmke 6a30BOro ypoBHA Ha ypoBHe cpeaHero obuiero obpasoBaHus
paspaboTtaHa Ha OCHOBE MNOMOXeHWn u TpeboBaHMM K pesynbTatam OCBOEHMS
OCHOBHOW obpasoBaTeribHOM nporpaMmmbl, npegcrasneHHbix B PrOC COO, a takke ¢
y4yé€ToM hbeaepanbHon paboyen nporpammbl BOCMMTAHUSA U KOHLIENUUKW NpenogaBaHus
yyebHoro npegmeta «®duamka» B obpasoBaTenbHbIX oOpraHuM3aumsax Poccuickon
denepaumum, peanuayoLmMx OCHOBHble obpa3soBaTesibHble NPOrpaMmsl.

CopepxaHue nporpammbl MO0 u3nke HanpasBneHo Ha PopMUPOBaHNE €CTECTBEHHO-
Hay4yHOW KapTWHbl Mupa oby4atowmxca 10—11 knaccoB npu obyvyeHUn Ux usmke Ha
6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AEATENBHOCTHOIO Noaxoaa.

Mporpamma no dusuke coorsetcTByeT TpeboBaHnam GIrOC COO Kk nnaHupyembim
NINYHOCTHBLIM, MpPeAMETHbIM KU MeTanpeaMeTHbIM pesynbTaTaM obydeHus, a Takke
yynTbiBaeT HeobXoOUMOCTb peanu3aumm MeXnpeaMeTHbIX CBs3en U3nkm
€CTeCTBEHHO-Hay4YHbIMU Y4eOHbIMM NpeaMeTaMu.

B Hel onpenensaTcs OCHOBHbIE Lenn ndyvyeHns usmkn Ha ypoBHE cpeaHero obuero
obpasoBaHud, nnaHvpyemble peasynbTaTbl OCBOEHUS Kypca (U3UKU: FIMYHOCTHbIE,
MeTanpegMeTHble, NnpeaMeTHble (Ha 6a30BOM ypoOBHE).

Mporpamma no cusunke BKIOYaAET:

e NraHupyemble pe3ynbTaTbl OCBOEHUS Kypca hu3nkm Ha 6a30BOM YpOBHE, B TOM
yucne npegMeTHble pesynbTaThl Mo rogam obyveHus;

e coaepxaHue y4ebHoro npeameTta «duankay» no rogam odbyyeHus.

du3mka kKak Hayka O Hambornee obOLWMX 3aKOHaX MNpUPOAbl, BbICTynas B KayecTse
y4yebHOro npegmMeTta B LUKOME, BHOCUT CYLIECTBEHHbIM BKNag B CUCTEMY 3HaHUN 06
okpyxawwemMm wmupe. LKonbHbIN Kypc U3MKM — cuctemoobpasywowmin ans
€CTECTBEHHO-Hay4YHbIX Y4ebHbIX NpeaMeToB, MOCKOMbKY (hmn3nyeckne 3akoHbl nexaT B
OCHOBE TMpPOLIECCOB U SABMNEHUN, U3y4aeMblX Xxumumen, 6uonormnen, usnyeckom
reorpacpuen n actpoHommen. icnonb3oBaHne U akTUBHOE MPUMEHEHUE (PU3NYECKNX
3HaHW onpegenseT xapakTtep W pasBuTUE pas3HOObpasHbiXx TEXHosorMm B cdepe
9HEepreTukn, TpaHCNopTa, OCBOEHUA KOCMOCA, MOMyYeHUA HOBbIX MaTepuanoB C
3aaHHbIMX CBOWCTBaMU N OPYrnX.

N3yyeHne pu3MKMm BHOCUT OCHOBHOW BKNag B pOpMUPOBAHME €CTeCTBEHHOHay4HOW
KapTuHbl Mupa oby4yatowmxcs, B GOpMUPOBaAHNE YMEHUI NPUMEHATb HAYYHbIN MEeTo[q,
NO3HaHMSA NPW BbINOSTHEHUN UMUK YY4EOHbIX UCCNEeLOBaHNN.

B ocHoBy kypca bu3nku ans ypoBHs cpegHero obuwiero obpasoBaHUs NOSOXEH psag
noen, KoTopble MOXHO paccMaTpumBaTb Kak MPUHUMUNBLI ero nocTpoeHus. Wpoes
LeNOCTHOCTU. B COOTBETCTBUN C HEW KypC SABNSAETCS NOrMYecKn 3aBEepLUEHHbIM, OH
coAepXuT Martepuan u3 BCeX pasfjernioB  (U3NKW, BKMKOYaAeT KakK BOMpPOCHI
KIacCcM4eCcKomn, Tak U coBpeMeHHon punaunkn. aes reHepanunsaumn.

B cooTtBeTcTBMM C Hen maTtepuan Kypca uanku obbeauHEH BOKPYr huamnyeckmnx
Teopuin. Begywimm B Kypce siBnseTcs oopMupoBaHue rnpeacTtaBrieHun O CTPYKTYPHbIX
YPOBHSIX MaTepuu, BelwlecTtBe W none. Vpea rymaHutapusaumni. EE peanusaumsa
npegnonaraeT UCMNONb30BaHWE TryMaHUTApPHOro noTeHuMana (U3MY4eCcKon Hayku,



OCMbICIIEHME CBA3N pasBuUTUS U3NKM C pas3BuTMem obllectBa, a Takke C
MWUPOBO33PEHYECKUMMW, HPABCTBEHHBIMW U 3KOMorndeckumu npobnemamn. Wpes
NPUKNaaHoOM HanpaBfeHHOCTH.

Kypc ousnkm npegnonaraeT 3HAaKOMCTBO C LUMPOKMM KPYrOM TEXHUYECKUX W
TEXHOMOMNYECKMX NPUITOXKEHMIA U3YYEHHBIX TEOPUN N 3aKOHOB. Voesa akonornsaumm
peanuayeTcs NOCPeaCTBOM BBEAEHUS JMEMEHTOB COAepXaHus, MOCBALWEHHbIX
3Konornyeckum npobnemam CoBpeEMEHHOCTU, KOTOPble CBA3aHbl C pa3BUTUEM TEXHUKM
N TEXHOMOMMN, a Takke obcyxaeHns npobnem paunoHanbHOro NPUPOLONOSib30BaHUSA
N aKosiorm4yeckom 6e3onacHoCTu.

CTepXHEBbIMM anieMeHTaMu Kypca (hmsnkn Ha ypoBHe cpeaHero obuero obpasoBaHus
aBnalTca  usnyeckme Teopumn (popmmpoBaHMe NpPeAcTaBfieHUA O CTPYKType
NOCTPOEHNST PU3NYECKON TEOPUMU, PoNn byHaaMeHTarnbHbIX 3aKOHOB U MPUHLMMNOB B
COBPEMEHHbIX MPeACTaBNEHUAX O npupoae, rpaHuuax NpUMEHMMOCTU TeOopuir, ONs
ONUCaHMsa eCTeCTBEHHO-HAy4HbIX ABMeHU 1 npoueccoB). CUCTEMHO-AeATENbHOCTHbIN
noaxon B Kypce U3MKM peanuayeTcs Mnpexae BCero 3a CYET opraHusauuu
9KCNepUMEHTanbHON AeATEeNbHOCTU 0ByYatoLnXCs.

[na 6a30BOro ypoBHS Kypca u3nKu — 3TO MUCMNONb30BaHNE CUCTEMbI (PPOHTANbHbIX
KpaTKOBPEMEHHbIX SKCMEPMMEHTOB M NabopaTopHbIX paboT, KOTopbie B MporpaMmme no
dun3mke o6beanHEHbI B 0OLLMIA CMIMCOK YYEHNYECKNX MpaKkTUYeckux paboT. BeligeneHne
B yKa3aHHOM nepeydHe nabopaTopHbIx paboT, NPpOBOAMMBIX AMs1 KOHTPOMS U OLEHKW,
OCyLLeCTBNAeTCsa  yvyacTHMKaMmm  obpasoBaTenibHOro  npouecca  ucxogda  u3
0COBEHHOCTEN NNaHMPOBaHMS U OCHalleHus KabuHeTa duaukn. [lMpu  aTom
obecneynBaetca oBnageHne oOy4YawLWUMUCH YMEHUAMU NPOBOAUTb KOCBEHHbIE
N3MEepeHns, nccneaoBaHMs 3aBUCUMOCTEN (OU3NYECKMX BENUYMH U MOCTAHOBKY
ONbITOB MO MpPOBEpPKe MNPeasioKeHHbIX rmnoTe3. bonbloe BHYMMaHWe yaenseTca
peLleHN0 PacCYETHbIX M KaveCTBeHHbIX 3agad. [lpu aTOM Ona pacy€THbIX 3ajad
npuopuTETOM  ABNAIOTCA 3adadM C  SBHO 3aJaHHOW  (OM3MYECKOM MOLErbIo,
NO3BOMNSAKLWMNE MPUMEHSATb WU3YYEHHblE 3aKOHbl WU 3aKOHOMEPHOCTM KakK M3 OLHOro
pasgena Kypca, Tak U MHTEerpupysi 3HaHus U3 pasHblx pasgenoB. [ns Ka4yecTBEeHHbIX
3agjay nNpuUopmuTETOM SBMSKOTCA 3adaHns Ha oObsiCHEHME npoTekaHus uanyecknx
SABMIEHMA N MNPOLLECCOB B OKPYXalLen XuU3Hu, Tpebywwme Bbibopa dumsnyeckom
MoZenun Ans cuTyauuum npakTMKOOPMEHTUPOBAHHOIO Xxapaktepa. B cooTtBetcTBUM C
TpeboBaHuamm ®rOC COO k matepmanbHOTEXHUYECKOMY obecneyeHuto yd4ebHoro
npouecca 6a30BbIN  ypOBEHb Kypca U3MKM Ha YpOBHE cpegHero obuero
0bpa3oBaHnNs OOMMKEH M3y4aTbCs B YCMOBMAX NPeaAMETHOro kabuHeta usankm unu B
YCINOBUSAX MHTErPUPOBAHHOIO KabuHeTa npegMeToB eCTeCTBEHHO-Hay4yHoro umkna. B
kKabuHeTe U3MKM OOMKHO ObITb Heobxogmmoe nabopaTopHoe obopynoBaHue AONis
BbINOJSTHEHUS YKa3aHHbIX B MporpaMme no usnke y4eHMYecknx npakTnieckmx pabot un
AEeMOHCTpaLMOHHOe obopynoBaHue. [eMoHcTpaumoHHoe obopyaoBaHue
dopmMmpyeTca B COOTBETCTBUM C MPUHUMNOM MUHUMAanbHOW [OCTaTOYHOCTM U
obecneynBaeT MNOCTAHOBKY MNEPEYMCIIEHHbIX B MNporpaMme no U3nKe KIYeBbIX
AEMOHCTpaLMI Ana nccneaoBaHms nsyvaemMblx SIBIEHUA Y NPOLECCOB, 3MMNUPUYECKMX
N  (pyHOAMEHTanbHbIX 3aKOHOB, WX TEXHUYECKUX npumMeHeHnn. JlabopaTopHoe
obopyaoBaHve [ONs  YYEHUYEeCKUX npakTtudecknx paboT dopmupyeTca B Buae



TeMaTUYeCKMX KOMMMEKTOB N obecneymBaeTca B pacy€Te O4HOro KOMNMeKkTa Ha ABYX
obyvarowmxca. TemaTnyeckme KoMnnekTbl nabopatopHoro obopyaoBaHUS LOMKHbI
OblITb MOCTPOEHbI Ha KOMMIEKCHOM WCMOMNb30BaHUM aHanoroBbiX M LNGPOBbIX
npnbopoB, a TakkKe KOMMbIOTEPHbIX W3MEPUTENbHbIX CUCTEM B BuAe UMEPPOBbLIX
nabopartopun.

OCHOBHbIMM LIENAMU N3yYEHNSA PU3NKN B 06LeM 0bpasoBaHUM SBMAIOTCA:

e hopMMpOBaHME WHTEpPECca U CTpeMseHUss OBy4valoLMXCa K Hay4YHOMY M3YYEeHUIo
Npupoabl, pasBuTne NX MHTENNEKTyarnbHbIX N TBOPYECKUX CMNOCOBHOCTEN;

e pasBuUTUE MNpeAcTaBNeHUA O HayyHOM MeTode Mno3HaHus U opMmnpoBaHue
nccneaoBaTenlbCKOro OTHOLEHUS K OKPYXXaloLWNM ABNEHNUSM;

e (OPMMPOBAHWE HAYYHOrO MMPOBO33PEHUS KaK pesyfbTaTa M3YyYeHUs OCHOB
CTPOEHUA MaTepun n pyHaaMeHTanbHbIX 3aKOHOB (OU3NKK;

e (bopmMpoBaHME YMEHUN OOBACHATL SIBMIEHUSA C MWCMONb30BaHNEM U3NYECKUX
3HaHWIN N Hay4HbIX AOKa3aTenbCTB;

e (opmupoBaHme npeacTaBneHUMn o ponu  uU3nMKKM Ona  pasBuTUa  ApYyrux
€CTECTBEHHbIX HAaYK, TEXHUKN N TEXHOSTOTUNA.

[ocTuwxkeHne aTnx Lenen obecnednBaeTcs peLlleHnem criefyowmx 3agad B npouecce
n3y4eHus Kypca (o13nkn Ha ypoBHe cpeaHero obuiero obpasoBaHus:

e puobpeTeHne cnuctembl 3HaHUM 06 0OLLMX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
Teopusax, BKIKOYAsA MEXaHUKY, MOMEKYNAPHYIO OU3NKY, SNEKTPOAMHAMUKY, KBAHTOBYIO
PU3INKY N 3NEMEHTbI acTpopn3mnKu;

e opMUpOBaHME YMEHUN NPUMEHATb TeopeTudeckne 3HaHus Ansg ObbsCHEeHMUS
PU3NYECKNX SABMEHUN B nNpupode W ONs MNPUHATUMS NPaKTUYECKUX peLleHUn B
NOBCEOHEBHOM XXN3HMU;

e OCBOEHME CnocoboB peLLUEHNA pasfMYHbIX 3aday C ABHO 3adaHHON (OM3UYECKOWN
MoZenblo, 3adad, nogpasyMeBaloWMX CaMOCTOSATENbHOE co3daHve  (husmyeckon
Mo4enu, adekBaTHOW yCroBMAM 3a4auu;

¢ MOHMMaHne (PU3NYECKMX OCHOB U MPUHLMMNOB AEUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOSOrMYeCcKnX NPoLLEeCCoB, NX BNNAHUS HA OKPY>KaKOLLYHO cpeay;

e OBMageHne MeTod4aMu CaMOCTOSTENbHOIO MMaHMPOBaHWA U NPOBEAEHMS
PU3NYECKMNX IKCMEPUMEHTOB, aHann3a u nHTepnpeTaunumn nHopmaLmm, onpeaeneHns
AOCTOBEPHOCTU MOMYy4YEHHOro pe3ynbTaTa;

e CO3JaHMe YycrnoBuA [Ons  pasBUTUA  YMEHUA NPOEKTHO-UCCnenoBaTenbCKown,
TBOPYECKOW AEATENbHOCTM.

Ha n3yyeHne cunaunkmn (6a3oBbii YpOBEHb) Ha YypoBHE cpeaHero obuiero obpasoBaHuns
otBogutca 136 yacos: B 10 knacce — 68 4acos (2 yaca B Hegent), B 11 knacce — 68
yacoB (2 vaca B Hegenw). lNpegnaraemein B nporpamme no usnke nepeyeHb
nabopaTopHbIX N NPaKTUYeCKUX paboT ABNSETCA peKOMEHA0BaHHbLIM, yYUTENb AenaeT
BblbOp npoBeneHus nabopaTopHbIX paboT M OMNbITOB C YYETOM WHAMBUAYASbHBIX
ocobeHHOoCTeN oByYatoLLmXCS.



1. COAEPXAHUE OBYYEHUA
10 KNNACC

Pasgen 1. ®nsuka n metoabl Hay4YHOro NO3HaHUS

®dusnka — Hayka o npupoge. HayyHble MeToabl NO3HAHWA OKpyXatoLlero mupa.
Ponb akcnepumeHTa n Teopun B Mpouecce MNO3HaHuUs Npupodbl. JKCNEPUMEHT B
doumsmke.

MopenupoBaHue U3NYECKUX HABNEHUA W NpoueccoB. HayyHble runoTesbl.
dunsndeckme 3akoHbl U Teopun. [paHuubl MNPUMEHUMOCTN (OU3NYECKUX 3aKOHOB.
MpuHUKMN cooTBETCTBUA.

Ponb 1 mecto mankmn B popMmpoBaHnn COBPEMEHHON Hay4YHOM KapTUHbI MUpa, B
NpaKkTU4eCcKon AeAaTenbHOCTU NAEN.

LemoHcmpauyuu

AHanoroBble U LMPPOBbIE U3MEPUTENbHbIE NPUOOPHI, KOMMNBIOTEPHbIE AATYUKN.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

MexaHnyeckoe aBwxkeHne. OTHOCUTENBHOCTb MEXAHUYECKOTO  OBMXKEHUS.
Cuctema oTcuéTta. TpaekTopusi.

lMepemelueHne, CKOpOCTb (CpedHsii CKOPOCTb, MFHOBEHHasi CKOPOCTb) W
YCKOPEHME MaTepmanbHOM TOYKN, UX NPOEKLUN HA OCK CUCTEMbI kKoopAanHaT. CrnoxeHune
nepemMeLLeHN N CroXXeHne CKOPOCTEN.

PaBHOMEPHOE W pPaBHOYCKOPEHHOE NPSAMONIMHENHOE [OBWXeHue. [padukm
3aBMCUMOCTWN KOOPAMHAT, CKOPOCTW, YCKOPEHUS, NYTU N NEpPEMELLEHNS MaTepUuanbHON
TOYKM OT BPEMEHW.

CBobogHoe nageHue. YckopeHne cBO60AHOMo nageHus.

KpuBonuHenHoe aBwxeHue. [ABMKeHME maTepuanbHOM TOYKM MO OKPYKHOCTU C
NOCTOSAHHOM NO MOAYI0 CKOPOCTbIO. YTnoBasi CKOPOCTb, NIMHENHAA CKOpocTb. Nepuog n
yacTtoTa obpaweHus. LleHTpocTpeMnTeNbLHOE YCKOPEHHME.

TexHn4eckne ycTpomcTBa U NpakTUYeckoe NpUMEHEHME: CNOOMETP, ABMXEHWEe
CHapsd0B, LenHble U peMEHHbIE Nepenaydun.

LemoHcmpauuu

Mogenb cuctembl OTCYETA, WNKOCTPAUMS KUMHEMATUYECKUX XapPaKTEPUCTUK
ABWKEHUS.

MpeobpasoBaHue ABMKEHUIN C NCNONb30BaHMEM NPOCTbIX MEXaHU3MOB.

MapeHve Ten B BO3OyXe N B pa3pexeHHOM NpOCTpaHCTBe.

HabniogeHne pgBwxeHust Tena, OPOWEHHOro nog YriaoM K TFOPU3OHTY WU
rOPU3OHTanNbLHO.

M3mepeHune yckopeHusi cBob6o4HOro nageHus.

HanpaBneHne ckopoCTn Npu OBMXXEHUN MO OKPY>KHOCTH.

YueHuyeckul akcriepumeHm, nabopamopHbie pabomai

M3yyeHne HepaBHOMEPHOro ABWXEHWUS C LUenblo onpeaeneHns MrHOBEHHOW
CKOPOCTW.



MccnegoBaHMe  COOTHOLUEHMS  Mexay NyTsSMKU, NPOMAEHHbIMKM  TenoMm  3a
nocrnegoBaTesibHble paBHble MPOMEXYTKN BPpEMEHN NpU paBHOYCKOPEHHOM [ABMXEHUU C
Ha4anbHOW CKOPOCTLIO, PABHOW HYIHO.

N3yyeHne OBMXKEHUS LWapuKa B BA3KOW XUOKOCTU.

M3y4eHne gBmxeHnsa Tena, 6poLleHHOro ropu3oHTanbHo.

Tema 2. [JuHamuka

MpuHumMn oTHocuTenbHocTn Manunes. MNepBbln 3akoH HbloTOHA. MHepunanbHble
CUCTEMbI OTCYETA.

Macca Tena. Cuna. lNpuHumn cynepnosvunn cun. Btopon 3akoH HbtoToHa gns
MaTepuanbHOW TOYKU. TpeTun 3akoH HbtoToHa ons MaTtepuanbHbIX TOYEK.

3aKoH BCeMUpHOro TaroteHusi. Cuna takecTu. [lepBasa KocMuyeckas CKOpOCTb.

Cwuna ynpyroctn. 3akoH 'yka. Bec Ttena.

TpeHue. Buabl TpeHust (NOKOA, CKONbXeHus, kaveHus). Cuna TpeHus. Cyxoe
TpeHue. Cuna TpeHNsA CKOSNBXEHUS U cuna TpeHust Nokos. KoapdpuumeHT Tpenus. Cuna
COMPOTMBEHMUS NPU OBMXKEHUN Tena B XXUAKOCTU Unn rase.

lMocTynaTtenbHoOe 1 BpallaTenbHoe ABMXKEHNe abCcontoTHO TBEPAOro Tena.

MoOMeHT cunbl OTHOCUTENBHO OCK BpaLlleHus. [nedo cunbl. YCnoBua paBHoBecUs
TBEpOOro Tena.

TexHnyeckne ycTponcTea U NpakTU4eckoe npuMeHeHue: NOALWNMNHUKA, ABUKEHNEe
NCKYCCTBEHHbIX CMYTHUNKOB.

LemoHcmpauyuu

SBneHne nHepumn.

CpaBHeHWe Macc B3aMOLENCTBYHIOLLMX TeS.

BTopon 3akoH HbtoToHa.

N3amepeHune cun.

CnoxeHune cun.

3aBMCUMOCTb CUMbl YNPYrocTn oT gecopmaumn.

HeBecomocTb. Bec Tena npu yckopeHHOM NogbeMe 1 nageHun.

CpaBHeHMe cun TpeHUs NOKOs, KAYEHNSA N CKOSTbXKEHMS.

YcnoBusa paBHoBecusi TBEpAOro Tena. Buabl pasHoBecus.

YueHuyeckul akcriepumeHm, nabopamopHbsie pabomsi

N3yyeHune gBmxeHns 6pycka No HaKNOHHOW MIOCKOCTW.

MccnepgoBaHne 3aBUCMMOCTM  CUM YNPYrOCTW, BO3HUKAKOWKMX B MPYXUHE W
pe3nHoBOM obpasue, OT nx gedopmauni.

VccnegosaHue ycrnoBuin paBHOBECUSI TBEPAOroO Tena, MMEKLWEero oCb BpaLleHus.

Tema 3. 3aKOHbI cOXpaHeHUs1 8 MexaHUKe

Mmnynbc maTepuanbHOW TOYKM (Tena), CUCTeEMbl MaTepuanbHbiX ToYeK. Mnynbe
CUnbl N U3MEHEHWE wuMMynbca Tena. 3akoH CcoxpaHeHus umnynbca. PeakTuBHOe
ABWXEHME.

Pabota cunbl. MOLWHOCTb CUnbl.

KuHeTnyeckass aHepruss martepuanbHOM Touyku. Teopema 006 uW3MeEHeHun
KWHETUYECKON SHEpPrmu.

MoTeHumnanbHaa aHepruna. lNoTeHumanbHaa aHeprnsa ynpyro gedopmMupoBaHHON
Npy>XuHbl. MNoTeHumManbHasa aHeprna Tena B6nmn3mn noBepxHoCcT 3emnu.



lMoTeHumanbHble U HenoTeHumanbHble cunbl. CBA3b PaboTbl HenoTeHUnarbHbIX
CAN C W3MEHEHMEM MeXaHUYeCKOM SHeprMm cuctembl Ten. 3aKOH COXpaHeHus
MEXaHU4YeCKON IHepruu.

Ynpyrue n Heynpyrme CTONKHOBEHUS.

TexHu4yeckne YyCTpoucTBa W MpakTU4eckoe MNpUMeHeHue: BOLAOMET, KONep,
NPY>XUHHbBIA MUCTONET, ABWXKEHWE paKeT.

LemoHcmpauyuu

3aKoH coxpaHeHus umnyrnbca.

PeaktnBHoe asmxeHue.

lMepexon NoTeHUManbHON SHEPrMM B KNHETUYECKYHO U 06paTHO.

YueHuyeckul akcniepumeHm, nabopamopHbie pabomesi

M3yyeHne abcontoTHO Heynpyroro yaapa ¢ NOMOLLBIO ABYX OOWUHAKOBbLIX HUTAHBIX
MasTHUKOB.

WccneposaHue cBs3n paboTbl CUITbl C UIBMEHEHNEM MEXaHUYEeCKOW 3Heprum Tena
Ha NpUMepe pacTsHXKeHUS PE3NHOBOIO XryTa.

Pasgen 3. MonekynsapHasa h1Msnka n TepMmoanHamMmumka

Tema 1. OcHO8bI MOJIEKYIISIPHO-KUHEeMU4YecKoUu meopuu

OCHOBHbIE MOMOXEHUA MONEKYNAPHO-KUHETUYECKON TEeopuM WU KX OMbITHOE
obocHoBaHue. bpoyHoBckoe aBwxkeHue. [Oudpdysmna. Xapaktep OBMKEHUS U
B3aMMOLENCTBMA YacTul, BewecTsa. Mogenu cTpoeHnsa rasos, XUAKOCTEN N TBEPAObIX
Ten n obbsCHEeHMe CBOMCTB BelwecTBa Ha OCHOBe 3TuX mogernen. Macca u pasmepbl
monekyn. KonnyectBo Bewectsa. lNoctosHHas Asoragpo.

TennoBoe paBHoBecue. Temnepatypa U e€ usmepeHue. Llkana Temnepartyp
Llenbcus.

Mogenb ugeanbHoro rasa. OCHOBHOE YypaBHEHUE MOSEKYNSPHO-KUHETUYECKOWN
Teopun naeanbHoro raza. AbconoTHaa TemnepaTypa Kak Mmepa cpeHen KUHETUYECKOM
3HeprMn TennoBoro ABMXKeHua 4dacTtuy rasa. LWkana temnepatyp KenbBuHa. [Ma3oBble
3akoHbl. YpaBHeHue MeHpeneeBa—KnanenpoHa. 3akoH [anbtoHa. WM3onpouecchbl B
noeanbHOM rase C  MOCTOSIHHbIM  KONM4ecTBOM  BewectBa. [ paduyeckoe
npegcraBneHne M3onpoLeCcCoB: n3oTepma, n3oxopa, nsobapa.

TexHu4eckne yCcTponcTea n nNpakTuyeckoe NnpMMeHeHne: TepMmomeTp, bapomeTp.

LemoHcmpauuu

OnbIThl, AOKa3bIBaOLLME OUCKPETHOE CTPOEHME BellecTBa, hoTorpadmnmn mMonekyn
OpraHN4eCcKnx CoeguHEHUN.

OnbITbl N0 AN dY31M XXUAKOCTEN U ra3os.

Mopenb 6poyHOBCKOro ABMXEHUS.

Mopgenb onbiTa LWTepHa.

OnbIThl, AOKa3biBalOLME CYLLECTBOBAHNE MEXMOMEKYIIAPHOIO B3aMMOLENCTBUA.

Mopgenb, nnnocTpupyrowasa npupoay AaBreHns ra3a Ha CTEHKM cocyaa.

OnbITbl, WANIOCTPUPYKOLLME  ypaBHEHME  COCTOAHWA  maearnbHOro  rasa,
n3onpoLeccol.

YueHuyeckul akcriepumeHm, riabopamopHbie pabomel

OnpepgeneHve Maccbl BO3gyxa B KINACCHOW KOMHATe Ha OCHOBE W3MepeHUi
06bEMa KOMHaTbI, JaBNEHNA 1 TeMNepaTypbl BO3ayxa B HEW.



VccnepoBaHve 3aBUCUMOCTU MeXAy MapaMeTpaMm COCTOSHUSA paspeXeHHOro
rasa.

Tema 2. OcHo8bl mepMOOUHaMUKU

TepmognHamuyeckaad cuctema. BHyTpeHHsss 3Heprna TepMoguMHaMU4YeCKon
cucteMbl U cnocobbl €€ nameHeHus. KonudectBo TennoTbl U paboTta. BHyTpeHHss
9Heprus ogHOaTOMHOrO uaeansHoro rasa. Bugbl Tennonepegayun: TennonpoBOgHOCTb,
KOHBEKUNA, narnyvyeHune. YaenoHasa TenrIo€MKoCcTb BelwecTBa. Konnyectso TennoTsl npu
Tennonepenave.

MoHatne o6 apgmabatHom npouecce. [lepBbiM  3aKOH TePMOAUHAMUKN.
MpumeHeHne nepBOro 3akoHa TepMoAuMHaMWKM K wusonpoueccaMm. [padmndeckas
MHTepnpeTaums paboTbl rasa.

BTopon 3akoH TepmogmMHamukn. HeobpaTtMmocTb NPOLIECCOB B NPUPOAE.

TennoBble MawuHbl. MpUHUKMNBLI AENCTBUA TennoBbiX MaluvH. NpeobpasoBaHus
9Heprun B TennoBbiXx MawwuHax. KoadduuUMEHT nonesHoro AencTBUSA TennoBoun
MawwuHbl. Lukn KapHo n ero koad@uUMEHT MOMe3Horo LencTBud. JKOrornveckue
npobnembl TENSIO3HEPrETUKMN.

TexHn4eckne ycTponcTea 1 nNpakTudeckoe npuMeHeHue: ABuraTeflb BHYTPEHHEro
cropaHuns, 66ITOBON XONOAUIbHUK, KOHOULNOHEP.

LemoHcmpauyuu

M3mMeHeHe BHYTpEHHeN aHeprun Tena npu cosepLuieHnn paboTbl: BbiNeT Npobku
13 ByTbINKM NOA4 AENCTBMEM CXATOro BO3ayxa, HarpeeaHue acmpa B naTyHHou Tpybke
NyTEM TPeHUs (BMOAEOLEMOHCTPALNSA).

M3meHeHne BHYTPEHHEN aHeprun (TemnepaTypbl) Tena npu Tennonepegaye.

OnbIT No agnabaTHOMY paclUMpPEHUIO Bo3ayxa (OnbIT C BO3AYLIHbIM OrTHUBOM).

Mogenu napoBoin TypObuHbl, ABUratensi BHYTPEHHEro CropaHusi, peakTUBHOIo
auraTens.

YueHuyeckul akcniepumeHm, nabopamopHbie pabomsi

N3mepeHune yaenbHom TENTOEMKOCTH.

Tema 3. AepeczamHbie cocmosiHuUsi seujecmea. ®asoebie nepexoobl

MapoobpasoBaHne n koHaeHcauusi. McnapeHue wn kuneHwe. ABCOMTHas W
OTHOCUTENbHas BRAXHOCTb Bo3gyxa. HacblWweHHbIn nap. YaenbHaa TennoTa
napoobpasoBaHus. 3aBUCUMOCTb TeMMEpPaTypbl KUNEHUS OT LaBIEHUS.

Teépooe Teno. Kpuctannuyeckme v amopdHble Tena. AHM3OTPONUS CBOWCTB
Kpuctannos. Xugkue kpuctannbl. CoBpemMeHHble MaTepuanbl. [lnasneHve wn
Kpuctannuaauus. YaenoHaa tennota nnaesneHuns. Cyénumaums.

YpaBHeHue Tennosoro 6anaHca.

TexHnyeckne yCTpouCTBa U MNpPaKTU4ECKoe TMpPUMEHEHue: T[UrpoMeTp WU
NCUXPOMETP, KariopuMeTp, TEXHOMOMMN MONYyYEeHUs1 COBPEMEHHbBIX MaTepuanos, B TOM
yucne HaHoMmaTepuarnos, U HAHOTEXHOSOMMN.

LemoHcmpauuu

CBowncTBa HacblLLEeHHbIX MapoB.

KuneHwne npu NOHMWXEHHOM AaBrEeHUMN.

CnocoObl N3MepeHUst BMaXHOCTW.

HabnogeHne HarpeBaHus 1 NNaBneHnUst KPUCTaNIMYeCckoro BeLLecTsa.

[leMoHCTpauma Kpuctannos.

YueHuyeckul akcriepumeHm, riabopamopHbie pabomel



M3mepeHne OTHOCUTENbHOW BaXXHOCTU BO3yXa.

Paspen 4. dnekTpoauHamuka

Tema 1. dnekmpocmamuka

OnekTpusaums Ten. AnekTpudecku 3apan. [Ba Buaa anekTpuyecknx 3apsgos.
[MpoBOOHUKKN, ONSNEKTPUKN U MNONYNPOBOAHUKN. 3aKOH COXpPaHEHUS SNeKTpU4ecKoro
3apsiga.

Baaumopenctene 3apsgoB. 3akoH KynoHa. TouyeuHbli 9neKTpuYecknin 3apsg.
onekTpuyeckoe nose. HanpskEHHOCTb anekTpudeckoro nons. MNMpuHUMN cynepnosvumnm
anekTpuyeckmx nonen. JINHMM HaNPS>KEHHOCTU ANEKTPUYECKOTro Nons.

Pabota cun anektpoctaTudeckoro nons. loTeHuman. PasHOCTb NOTeHLManos.
MpoBOAHMKM W  OMINEKTPUKM B  3NeKTpocTatnyeckoM none. [duanektpudeckas
NPOHMLIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcaTop. ONEeKTPOEMKOCTb MIOCKOro KOHAeHcaTopa.
OHeprus 3aps»KeHHOro KoHAeHcartopa.

TexHudeckne yCTpoOMCTBA W MNpPaKTUYECKOe MNPUMEHEHWE:  3NEeKTPOCKON,
9NEeKTpOMETp,  AnekTpocTaTuyeckas  3alumTta, 3a3emMriieHve  3neKkTponpubopos,
KOHOEeHcaTop, KoNMpoBarsnbHbIA annapat, CTPYWHbLIA NPUHTEP.

LemoHcmpauyuu

YCTPOMNCTBO N NPUHLNN SENCTBUA 3neKTpomeTpa.

B3anmopencTerne HaoneKkTpn3oBaHHbIX Ter.

OneKTpruYeckoe nose 3apsKeHHbIX Ten.

MpOBOOHUKKN B 9NEKTPOCTATUYECKOM MNosie.

OnekTpocraTuyeckas 3awuTa.

[AN3anekTpukn B 3NeKTpoCTaTM4eCcKkoM nore.

3aBMCUMOCTb 9NEKTPOEMKOCTU MSIOCKOro KOHAEeHcaTopa OT nnowaan nnacTuH,
PacCTOSAHUSA MeXOy HAMU U ONSNEKTPUYECKON NPOHULIAEMOCTN.

OHeprus 3apsKeHHOro KoHaeHcaTopa.

YueHu4eckul akcriepumeHm, nabopamopHsie pabomal

M3mepeHne anekTpoEMKOCTM KOHAEH caTopa.

Tema 2. [TocmosiHHbIU 351eKkmpuYyeckull mokK. ToKu e pa3/iu4yHbIx cpedax

ONEeKTPUYECKUN TOK. YCNOBUS CYLLIECTBOBAHUSA 3NEKTPUYECKOro Toka. MICTOYHMKK
Toka. Cuna Toka. [1oCTOSAHHbIN TOK.

HanpspkeHune. 3akoH Oma gnst ydacTka uenm.

OnekTpuyeckoe  COnpoTMBMEHWE. YOenbHOe  COMpOTMBMEHME  BeLlecTBa.
lMocnepoBaTternbHOe, NapannernbHoe, CMeLaHHoe coeguMHeHe NPOBOAHNKOB.

PaboTa anektpuyeckoro Toka. 3akoH [xoyns—JleHua. MOWHOCTb 3MNEKTPUYECKOro
TOKa.

ONEKTPOABMXKYLLAS Cua U BHYTPEHHEE COMPOTUBIIEHME UCTOYHMKA TOKa. 3akoH
Owma anga nonHou (3aMKHYTOW) anekTpuyeckon uenn. KopoTkoe 3amblikaHue.

ONeKTpoHHas NPOBOAUMOCTb TBEPAbIX MeTannoB. 3aBUCUMOCTb COMPOTUBIEHUS
MeTannoB OT TemnepaTtypbl. CBEpXnpoBOAUMOCTb.

ONeKTpUYeckun Tok B Bakyyme. CBONCTBA 3MEKTPOHHbIX My4YKOB.

MonynposoaHukn. CobcTBEHHAs 1 NpUMecHasi NPOBOAMMOCTb MOSYNPOBOLHUKOB.
CsomnctBa p—n-nepexoaa. MNonynpoBoaHMKOBbIE NPUBOPHI.



OneKTpuyeckmi TOK B pacTtBopax n pacnnaBax  3MeKTPOSNTOB.
AneKkTponuTuyeckasa guccoumnauns. SnekTponms.

OneKTpuyecknin Tok B rasdax. CamoCToATENbHbIN N HECAMOCTOATESNbHLIA pa3psas.
MonHus. lNna3ma.

TexHnyeckne ycTponcTBa M npakTuyeckoe npuMeHeHne: amnepmMmeTp, BObTMETP,
peocTaT, UCTOUHMKM TOKa, 3NneKTpoHarpeBaTeribHble Npnbopbl, 3NEKTPOOCBETUTESbHbIE
npubopbl, TEPMOMETP  COMNPOTUBMEHUS, BaKyyMHbIi  OAnod, TEepMUCTOpbl U
doTOpE3nNCTOPbLI, NONYNPOBOAHMKOBbLIN AMOA, rafibBaHMKa.

LemoHcmpauyuu

M3mepeHne cunbl TOKa 1 HaNpshKeHus:.

3aBMCUMOCTb  COMPOTMBIIEHUA  UUAUHOPUYECKUX MNPOBOAHMKOB OT  ANWUHBLI,
nnowaam NonepeyvyHoro ceveHns n martepmana.

CmeluaHHoe coeHEHE NPOBOAHUKOB.

Mpamoe un3MmepeHue  anekTpoaBwxkywen cunbl. KopoTkoe  3aMblkaHue
ranibBaHN4eCKOro afieMeHTa 1 oueHKa BHYTPEHHEro CONPOTUBIIEHNS.

3aBMCUMOCTb COMPOTUBIIEHNSA METAsNIOB OT TeMnepaTypbl.

MpoBOOVMMOCTbL 9NEKTPOSNIUTOB.

VckpoBown paspsag v NpoBOAUMOCTbL BO3AyXxa.

OOHOCTOPOHHAS NPOBOAUMMOCTb Anoaa.

YueHuyeckul akcriepumeHm, rnabopamopHbie pabomel

M3y4yeHne cmellaHHOro CoeauHEHNs1 Ppe3nCTOpPOB.

M3amepeHne onekTpoaBMXyLLENn CUIlbl UCTOYMHWMKA TOoKa WM €ero BHYTPEHHEro
COMPOTMBNEHUS.

HabniogeHne anekTponuaa.

MexnpeameTHble CBSA3MU

M3yyeHne kypca duaumkum GasoBoro ypoBHA B 10 knacce ocyuwectBngeTcs C
YYETOM coaepKaTernbHbIX MeXNpeaMeTHbIX CBA3En C KypcaMy MaTeMaTuku, bruonoruu,
XUMUK, reorpaddnmn 1 TEXHOSOIMMN.

MexnpedmemHble OHAMUS, CBA3aHHblE C U3y4YeHMeM MeTOAOB HayyHOro
NO3HaHUA: ABMNEHUEe, HayYHbIN akT, rmMnoTesa, pusndeckas BenndmnHa, 3akoH, Teopus,
HabnaeHne, 3KCNEePUMEHT, MOAENPOBaHME, MOAeb, N3MEPEHME.

Mamemamuka: pelleHne cuctembl ypaBHEHUN, NNUHEWHas dyHKUMA, napabdona,
rmnepbona, ux rpadukm n CBOMCTBA, TPUTOHOMETPUYECKNE DYHKUUN: CUHYC, KOCUHYC,
TaHreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXOECTBO, BEKTOPbl U WX
NPOEKUNN Ha OCK KOOpAMHAT, CNOXEeHNEe BEKTOPOB.

buonozausa: mexaHn4eckoe ABWXEHME B XuBoW npupoe, avddysmnd, ocmoc,
TENNOoOMEH >XMBbIX OpraHn3MoB (BMAObl Tennonepenadn, TEnnoBOe paBHOBECUE),
3NEKTPUYECKME ABMEHNS B XKMBOW NpUpoae.

Xumus: OUCKPETHOEe CTPOEHMEe BeLlecTBa, CTPOEHME aTOMOB W MOSEKYM, MOrb
BellecTBa, MOJSiipHasd mMacca, TeNSoBble CBOMCTBA TBEPAbIX TES, XWOKOCTEN U rasos,
3MIEKTPUYECKME CBOMCTBA METAsSIOB, afekTponnTuyeckasa guccoumaums, ranbBaHuka.

eozpagpus: BNaxXHOCTb BO3ayxa, BETPbl, BapomMeTp, TepMOMETP.

TexHomnozaus: npeobpasoBaHMe ABMXEHUI C UCMOSIb30BaHUEM MEXaHU3MOB, YYET
TPEHNA B TEXHUKe, MOALWMUMHUKA, UCMONb30BaHWE 3aKOHa COXpaHeHUst uMmnynbca B
TexHuke (paketa, BOAOMET W Apyrue), ABuraTeri BHYTPEHHEro CropaHus, naposast
TypbuHa, GbITOBON XONOAUIBbHUK, KOHONULMOHEP, TEXHOSOMMM NOSTy4YEHNA COBPEMEHHbIX



mMaTepuanos, B TOM YMClle HaHOMaTepMarnoB, U1 HAHOTEXHOMOIMMM, 3eKTpocTaTu4eckas
3awmTa,  3a3eMreHne  3nekTponpubopos, KCEPOKC,  CTPYWHbLIA  MpPUHTEp,
aneKkTpoHarpeBaTenbHble NPUOOoPbI, ANEKTPOOCBETUTENBHbIE MPUOOPSLI, ranbBaHNKa.

11 KINACC

Paspen 4. dnekTpoauHamuka

Tema 3. MacHUmHoe nosie. AnnekmpomazHUmMHasi UHOYKUUsl

lNocTosiHHbIE MarHuTbl. B3ammogenctBme MOCTOSIHHbIX MarHuTtoB. MarHutHoe
none. Bektop MarHUTHOM MHAYKUMK. [prHUMN Cynepno3nuumn MarHUTHbIX nonen. JinHmn
MarHUTHOM wuHAyKuun. KapTuHa JNnUHUMA MarHUTHOM WHAYKUMKM NONA  MNOCTOSAHHbLIX
MarHmMTOB.

MarHuTHOoe none npoBogHMKa C TOKOM. KapTuHa NWUHUMIA WMHOYKUUKM MarHUTHOroO
nons AAMHHOIO NPAMOro NPOBOAHMKA M 3aMKHYTOMO KOMbLEBOro NPOBOAHMKA, KaTyLUKN
c TokoM. OnbIT JpcTena. Bsanmogencrene npoBOAHMKOB C TOKOM.

Cuna Amnepa, eé moaynb U HanpaerieHne.

Cwuna JlopeHua, eé mMoaynb M HanpasneHue. [BMXEHNE 3apsiKEHHOW YacTuubl B
OAHOPOAHOM MarHMTHOM nosne. PaboTta cunbl JlopeHua.

fBneHve anekTpoMarHUTHOM WHAYKUMKW. [NOTOK BEKTopa MarHUTHOM WHOYKLWW.
ONeKTPoABMXKYLLAs cuna MHAyKumn. 3akoH anekTpoMarHutHom nHaykumm ®apages.

BuxpeBoe anekTpuyeckoe none. JnekTpoaBwKyllass cuna WUHOYKUMKM B
NPOBOAHMKE, ABMXKYLLEMCS NoCTynaTeslbHO B O4HOPOAHOM MarHUTHOM norse.

MpaBuno JleHua.

MHOYKTMBHOCTb. ABneHne CaMOMHAYKLUNWN. OneKTpoABMXKyLLas cuna
CaMOUHAYKLUNWN.

OHeprus MarHUTHOrO NOJISt KaTYLLKM C TOKOM.

OnekTpomarHMTHoe rnorse.

TexHnyeckne ycTpomcTtBa M NpakTUYEeCcKoe MPUMEHEHME: NMOCTOSIHHbIE MarHUThI,
3NEKTPOMarHnuTbI, anekTpoaBuraTtens, ycKopuTenm SMIEMEHTAPHbIX  YacTuu,
NHOYKUMOHHAsA nevb.

LemoHcmpayuu

OnbIT OpcTena.

OTKNOHEHNE SNEKTPOHHOIO NyyYka MarHUTHLIM MOJIEM.

JINHUKN MHAYKUMKM MarHUTHOTO NOSS.

BaaumopencTemne aByx NpoBOAHMKOB C TOKOM.

Cwuna Amnepa.

[encTteue cunbl JlopeHua Ha MoHbI ANeKTponuTa.

FBneHne anekTpoMarHUTHOM MHAYKUUMN.

MNpaswuno JleHua.

3aBMCUMOCTb  3NEKTPOABMXYLLEN CUIbl WHOYKUMW OT CKOPOCTU WU3MEHEHUA
MarHMTHOro NOTOKa.

fBneHne caMonHOyKUMN.

YueHuyeckul akcriepumeHm, riabopamopHbie pabomel

M3ydeHne MarHUTHOro Nosis KaTyLUKU C TOKOM.

WcecnenosaHve gencTBUsS MOCTOAHHOIO MarHUTa Ha pamMKy C TOKOM.

WccnenosaHue siBNEHNSA 3NEKTPOMArHUTHOM MHAOYKLMN.



Paspen 5. Kone6aHus 1 BOMHbI

Tema 1. MexaHu4yeckue u asiekmpomMa2HUMHbIe KosiebaHusi

KonebaTtenbHas cuctema. CBoboaHble MexaHu4yeckme konebanus.
apmoHuyeckme konebanus. [llepuoa, 4actoTa, amnnutyga wM asa KonebdaHun.
MpyXuHHBIM  MasTHUK. MaTematnyeckmn MaaTHUK. YpaBHEHUEe rapMOHUYECKUX
kone6aHwi. MNMpeBpalleHne 3HePrnmn NPy rapMOHUYECKUX KonebaHusaX.

KonebaTenbHbin  KOHTYp. CBobGOAHbIE  3MEeKTPOMarHUTHble kKonebaHus B
noeanbHOM konebaTtenbHOM  KOHType. AHanorvs Mexagy MexXaHU4eckKMMu U
9NeKTpoMarHUTHeIMK KonebaHuamu. ®opmyna TomcoHa. 3akoOH COXpaHEHUSA 3HepPrun B
naeanbHOM KonebaTenbHOM KOHTYpE.

MpeactaBneHne o 3aTyxawowmx konebaHusix. BbiHYyXOeHHble MexaHu4eckue
konebaHuns. Pe3oHaHcC. BbIHyXAEHHbIE 3NeKTpOMarH1THble KonebaHus.

MepemeHHbIM TOK. CHycomaarnbHbIN NepeMeHHbIn ToK. MOLWHOCTb NepeMeHHOro
Toka. AMNAUTYOHOE N AENCTBYHOLLEE 3HAYEHME CUMbl TOKA W HANPSPKEHMS.

TpaHccopmaTop. [lNpousBoacTBo, nepedada M noTpebneHne SneKkTpu4ecKomn
SHeprun. JKOMorm4yeckMe puckM Mpu  NPOU3BOACTBE 3nekTpoaHeprun. KynbTypa
MCNOSb30BaHMA 3NIEKTPOIHEPIMM B NOBCEOHEBHOM XXMU3HMW.

TexHu4eckne ycTpomcTBa U NpakTUyeckoe NpUMEHEHWE: 3NEKTPUYECKNIA 3BOHOK,
reHepatop NepeMeHHoro Toka, NMMHUK anekTponepeaau.

LemoHcmpauyuu

WccnepoBaHne napameTpoB  KonebaTenbHoW cuUCTEMbl  (MPY>XUHHBLIMG UK
MaTemMaTU4YeCKun MasTHUK).

HabniogeHne 3aTyxatowmnx konebaHum.

MccnenoBaHme CBONCTB BbIHYXXAEHHbIX KOonebaHui.

HabnogeHne pe3oHaHca.

CBoboaHbIe 3aneKTpoMarHMTHble KonebaHus.

OcuunnorpaMmmbl (3aBUCUMOCTU CUMbl TOKA W HaMNpshKeHUs OT BPEMEHW) aAns
9NEKTPOMarHUTHbIX kornebaHu.

Pe3oHaHC npu nocnegoBaTeNnbHOM  COEAMHEHWM  pe3ncTopa,  KaTyLUKu
WHOYKTUBHOCTU N KOHAEHcaTopa.

Mogenb nuHUM anekTponepeaayn.

YyeHuueckuli akcnepumeHm, nabopamopHbie pabomsi

MccnepoBaHve 3aBUCUMMOCTWM nNepuogda Manbix KonebaHum rpysa Ha HUTU OT
ANUHBI HATK U Macchl rpyaa.

MccnepoBaHme nepeMeHHOro Toka B Leny M3 nocrneaoBaTenbHO COEANHEHHbIX
KOHAEeHcaTopa, KaTyLLK1 1 pe3ncTopa.

Tema 2. MexaHu4eckue u 35ieKmpoMa2HUMHbIe 80JIHbI

MexaHuyeckne BOMHbI, YycnoBusi pacnpocTpaHenusa. [llepmoa. CkopocTb
pacnpocTpaHeHnsa U1 AnvHa BOMHbl. [lonepeyHble M NpoAoOSibHbIE  BOJSHbI.
WHTepdepeHums 1 andpakuna MexaHU4eckux BOSH.

3Byk. CkopocTb 3BYyKa. (poMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3Byka.

ONeKTpOMarHUTHble BOMHbl. YCMOBUSA U3MNYyYEHUS ONEKTPOMarHUTHbIX BOJIH.
B3anmHaa opueHTaums BektopoB E, B, V B anektpomarHutHom BonHe. CBowncTBa
9NEKTPOMArHUTHbIX BOJSIH: OTpPaXeHue, npenomreHve, nonspusauuns, audpakums,
nHTepdepeHLms. CKOpOCTb 3NEKTPOMArHUTHbLIX BOSTH.



LWkana anekTpoMarHUTHbIX BOSMH. [IpYMeHeHWe 3neKkTPOMarHUTHbIX BOSIH B
TEeXHUKe 1 BbITy.

MpuHUUNBLI pagnoceaAsn n TenesuaeHus. Pagnonokaums.

ONeKTpoOMarHUTHOE 3arps3HeHne OKpyXxatoLen cpeabl.

TexHu4eckne ycTpoucTBa UM MPaAKTUYECKOE MNPUMEHEHWEe: My3blKalbHble
WHCTPYMEHTbI, YNbTpasByKOBad AWarHOCTUKa B TeXHUKe W MeguuuHe, pajap,
paguonpuémMHuK, TeneBmsop, aHTeHHa, TenedoH, CBY-neysb.

LemoHcmpauyuu

O6pasoBaHue 1 pacnpocTpaHeHne nonepeydHbIX U NPOLOMbHbIX BOSH.

Konebntoweecs Teno kak UCTOYHMK 3BYyKa.

HabniogeHne oTpaxeHns 1 NpesioMNeHns MeEXaHUYECKUX BOSTH.

HabniogeHne nHtepgepeHunn n gudpakumm MexaHn4eCcknx BOosH.

3BYKOBOW pe30HaHC.

HabniogeHne cBs3M rpOMKOCTM 3BYKa U BbICOTblI TOHA C aMMUTYAOW U 4acTOTOM
konedaHun.

MccnepoBaHme CBOWCTB 31EKTPOMArHUTHBIX BOJSIH: OTpaXeHue, nperioMreHue,
nonspusauna, ougpakumsa, HTepgepeHums.

Tema 3. Onmuka

leomeTpnyeckas ontuka. [lpaAMonMHenHoe pacnpocTpaHeHue cBeTa B
oAHopogHou cpege. Jlyd ceeta. ToYeYHbIM UCTOYHUK CBETa.

OtpaxeHue cBeTa. 3akoHbl OTpaXkeHusi cBeTa. [locTpoeHue wnsobpaxeHun B
NMOCKOM 3epkKare.

MpenomneHne cBeTa. 3akoHbl NpenomneHusi ceeta. ABGCONKTHLIA NokasaTerb
npenomnenus. [lonHoe BHyTpeHHee oOTpaxeHue. [lpenenbHbI  yron  MosIHOro
BHYTPEHHEIO OTPaXKEHUS.

Auncnepcus ceeta. CnoxHeln coctas 6enoro ceeTa. LigeT.

Cobupatowme n paccemBaroLme nNuH3bl. TOHKas nNuH3a. PoKycHoe paccTosiHue n
onTMyeckass cuna TOHKOM nuH3bl. [locTpoeHue wun3obpaxeHurn B cobuparwmx u
paccenBaroLmx fMH3ax. Popmyna TOHKOW NNH3bI. YBenuyeHne, jaBaemMoe JIMH30M.

Mpenenbl NPUMEHUMOCTM reOMETPUYECKON ONTUKM.

BonHoBas ontuka. UHTepdepeHumna ceeta. KorepeHTHble WCTOYHUKU. YCrnoBus
HabnogeHns MakCMMyMOB U MUHUMYMOB B WHTEP(EpPEHLUMOHHON KapTWHE OT OBYX
CUHa3HbIX KOrepeHTHbIX UICTOYHUKOB.

Oundpakuma ceeTa. [OQudpakumoHHasa pelléTka. Ycnosme HabnogeHus rnaBHbIX
MakCMMyMOB Npu NageHn MOHOXPOMAaTUYECKOro CBeTa Ha ANMPAKLUNOHHYIO PELLIETKY.

Monapusauus ceeTa.

TexHnyeckne yCTpoOMCTBA W  NpakTUYEcKoe TMpPUMEHEeHue: OYKkKW, nyna,
doToannapat, NPOEKUMOHHbIA annapaT, MWKPOCKOM, TerecKkon, BOSIOKOHHas OnTuka,
AndppakumoHHas peLuéTka, nonspous.

LemoHcmpauyuu

MpamMonnHenHoe pacnpocTpaHeHue, OoTpaxeHue U nperioMrieHMe cBeTa.
Ontuyeckmne npmbopsl.

lMonHoe BHYTpeHHee oTpaxeHue. Mogernbs cBeToBOAA.

MccnepoBaHme CBOMCTB M306paXKeHUN B NNH3AX.

Mopgenn mukpockona, Teneckona.

HabniogeHne nHtepgepeHummn ceeTa.



HabnogeHne andpakummn ceeta.

HabnogeHne gucnepcum ceeta.

Mony4eHne cnekTpa ¢ NOMOLLbIO NPU3MBbI.

lMony4eHune cnekTpa ¢ NOMOLLbI AUdPaKLMOHHON PELLETKN.
HabnogeHne nonapusaumm ceeta.

YueHuyeckul akcniepumeHm, nabopamopHbie pabomsi
M3mepeHne nokasatensa npenomneHuns ctekna.
MccnenosaHme CBOMCTB M306paXKeHU B NMMH3aX.
HabniogeHune gucnepcun ceeTa.

Paspgen 6. OcHOBbI cneunanbHON TEOPUU OTHOCUTENBLHOCTU

[(paHMUbl NPUMEHMMOCTKU KrlacCUYeckon MexaHuku. [loctynaTtbl crneunanbHOW
TEOpUM OTHOCUTENbHOCTU: MHBAPWAHTHOCTb MOAYNsi CKOPOCTU CBeTa B BakyyMme,
NPUHUMN OTHOCUTENbHOCTU QUHLUTENHA.

OTHOCUTENBHOCTL OOHOBPEMEHHOCTU. 3amMensieHMe BpeMEHUW W COKpalleHue
ANUHbI.

OHeprms 1 UMNynbC PENATUBUCTCKON YacTuLbl.

CBs3b MacCbl C 3HEepruen M UMMNynNbCOM PENATUBUCTCKOM 4YacTuubl. OHeprud
MOKOS1.

Paspgen 7. KBaHToBaa dusmka

Tema 1. dnemeHmMbI KBaHMOBOU ONMUKU

®oToHbl. Dopmyna lNnaHka cBA3W aHeprm (POTOHA C ero 4YacToToW. OHeprus u
UMNynbC OOTOHa.

OTkpbiTe M uccnepoBaHue doTtoadpdekra. OnbiTel A. . CtonetoBa. 3akoHbl
doToadhpdekTa. YpaBHeHMe OJunHwTernHa Ana dotoaddekTa. «KpacHasi rpaHuuar»
doToachpekTa.

[asneHune ceeta. OnbiThl 1. H. Jlebenesa.

Xnmudyeckoe gencreme cBeTa.

TexHnyeckne yCTpoOMCTBA W MNpakTU4ecKoe MpUMEHeHue: (POTOINEMEHT,
doToaaTuUmK, ConiHeYHasn batapesi, CBETOAMOA.

LemoHcmpauuu

doTOoa(h(PheKT Ha yCTaHOBKE C LIMHKOBOW NSIaCTUHON.

MccnepoBaHne 3aKOHOB BHeLLHero ootoadpdekTa.

CeeToauoa.

ConHeyHas GaTapes.

Tema 2. CmpoeHue amoma

Mogenb atoma TomcoHa. OnbiTbl Pesepdgopha no paccesHuo o -4yactuu,.
[MnaHeTtapHaa mogenb atoma. loctynatel bopa. M3nydyeHne n normnoweHne ooTOHOB
npy nepexofe aToMa C OOHOrO YPOBHS 3Hepruu Ha apyron. Buabl crnektpoB. CnekTp
YPOBHEN 3Heprnn atoma Bogopoaa.

BonHoBble cBoucTBa 4Yactuuy. BonHbl ge Bbpowns. KopnyckynsipHO-BONHOBOW
Ayanuam.

CnoHTaHHOE 1 BbIHYXXJEeHHOE U3Nny4YeHune.

TexHnyeckne ycTponctea U MNpakTU4eckoe npuMeHeHWe: crnekTparnbHbii aHanu3
(cnekTpockon), nasep, KBAHTOBbLIN KOMMbIOTEP.



LemoHcmpauyuu

Mopgenb onbiTa Pe3sepdopaa.

OnpepeneHve onvHbl BOSHbI Nasepa.

HabniogeHne nuHenyaTtbiX CNEKTPOB U3My4YEHNS.

Jlasep.

YueHuyeckul akcniepumeHm, nabopamopHbie pabomsi

HabnogeHne nuHenyaTtoro cnekTpa.

Tema 3. AmomHoe si0po

OKCNEepUMEHTbI, [OKa3blBalOLLME CIOXHOCTb CTpoeHna sgapa. OTKpblTue
paguoaktusHocTn. OnbIThl Pe3sepdopha no onpegeneHnto coctaBa pagnoakTUBHOIMO
nanyyeHusi. Ceoncrtea anba-, 6eta-, ramma-usnyydeHuns. BnmsaHme pagmoakTMBHOCTH
Ha XXW1Bble OPraHn3mbl.

OTkpbiTUE nNpOTOHA W HeuTpoHa. HyknoHHas mogenb sapa [enseHbepra—
MeaHeHko. 3apsag sgpa. Maccosoe vncno gaapa. NsoTonsl.

Anba-pacnag. ONeKTPOHHbIN U NO3UTPOHHLIN BeTa-pacnad. lamma-nsnyyeHue.
3aKoH pagMoakTMBHOIo pacnaja.

OHeprus cBs3u HYKNOHOB B Aape. AaepHble cunbl. [ledekT macchl sgpa.

AnepHble peakuun. [leneHne n cMHTe3 aaep.

AnepHbi peaktop. TepmosagepHbin cnHTe3. NMpobrembl N nepcnekTnBbl SAepHON
9HepreTMKN. JKONormyeckne acnekTbl A4epPHON SHEPTETUKN.

OnemMeHTapHble YacTuubl. OTKpbITUE NO3UTPOHA.

MeTogbl HabnaeHNsa N pernctTpaummn aneMeHTapHbIX YacTuL,.

dyHOaMeHTarnbHble B3anMOAeNCTBUSA. EANHCTBO (hn3nyeckon KapTuHbl Mupa.

TexHu4eckne ycTponucTBa M NpaKkTUYECKoe MpPUMEHEHME: [03UMETp, Kamepa
BunbcoHa, sagepHbI peaktop, atomHas 6omba.

LemoHcmpayuu

CYETUYMK MOHM3NPYIOLLMX YacTUL.

YueHudeckul akcriepumeHm, nabopamopHsie pabomel

MccnenoBaHme TpeKoB YacTuy, (Mo rotoBbiM choTorpadusam).

Pasgen 8. AnemMeHTbl aCTPOHOMMU U aCTPOPU3MKH

OTanbl pas3BuTUA acTpoHoMun. [MpuknagHoe M MUPOBO33PEHYECKOE 3HAYEHME
aCTPOHOMMMN.

Bug 3Bé3gHoro Heba. Co3Be3gusi, SApkue 3BE€34bl, MNNaHeTbl, UX BUAUMOE
OBWXKEHME.

ConHeyvHas cucrema.

ConHue. ConHeyHast akTMBHOCTb. MICTOYHUK 3Heprum ConHua u 3Bé€3n. 3BE3abl,
MX OCHOBHbIE XapaKTepuUCTUKU. [uarpamma «chnekTpanbHbiA KNacC — CBETMMOCTbY.
3BE€3abl rMaBHOW MOCneaoBaTeNbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb» ASs
3B€3[ rNaBHOW nocregoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3B€3a. CoBpeMeHHble
npeacTaBneHnst 0 NPoOUCXoXxaeHnn n asonoummn ConHua v 3B€3a. ATanbl XXU3HW 3BE3A,.

MneyHbin Myt — Hawa [anaktuka. [lonoxeHne u aBwkeHne ConHua B
Manaktvke. Tunbl ranaktuk. Paguoranaktukm u kBasapbl. Y€pHble ablpbl B siapax
ranakTuk.

BceneHnHasn. PacwupeHne BcenenHHon. 3akoH Xab6na. PasberaHve ranakTtuk.
Teopua bonbLuoro B3pbiBa. PennkroBoe nsnyyeHue.



MacwTabHas cTpykTypa BceneHHon. MeTtaranakTtuka.

HepelwéHHble npobnembl aCTPOHOMUN.

YuyeHuyeckue HabnoodeHusi

HabnogeHna HeBOOPYXEHHbIM [Ma3OM C  MCMOMb30BaHUEM KOMMbIOTEPHbIX
NPUNOXEeHNn ANa onpegeneHns nonoXxeHnss HebecHbIX 0O6bEKTOB Ha KOHKPETHYI0 AaTy:
OCHOBHble co3Be3aust CeBepHOro nonywapus u spkue 3Bésgbl.

HabnogeHnna B Teneckon JlyHbl, nnaHeT, Mneyxoro MNyTu.

O6o6uwarowee NnoBTOpeHUe

Ponb on3nkn n acTpoHOMUM B 9KOHOMUYECKON, TEXHONOMMYECKOW, coumanbHON U
3TUYECKON cdrepax AeATeNbHOCTM YerioBeka, pofib U MeCTO (PU3UKM U aCTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTWUHE Mupa, porb (usndeckon Teopun B POPMUPOBAHUU
npeactaBneHun o pu3myeckon KapTuHe Mupa, MeCcTo PU3NYECKOM KapTuUHbI Mupa B
obLeM psily COBPEMEHHbIX eCTECTBEHHO-HaYYHbIX NPeaCcTaBeHnn 0 Npupoae.

MexnpeameTHble CBA3U

M3yyeHne kypca dunamkum GasoBoro ypoBHA B 11 knacce ocyuwectBngeTcs C
YY4ETOM copepXaTesnbHbIX MeXnpeaMeTHbIX CBA3eN C KypcaMmu mateMaTtuku, buonorum,
XUMUK, reorpacmm n TEXHONOTUN.

MexnpeOmemHbie MoHAMUsS, CBA3aHHble C W3YyYEeHWEM MeTOOOB Hay4yHoro
NO3HaHUA: ABMNEHNe, HayYHbIN akT, rmnoTesa, pusndeckaa BenndmnHa, 3akoH, Teopus,
HabnogeHne, aKCNepMMEHT, MoaenMpoBaHne, Moaerb, U3MepeHne.

Mamemamuka: pelleHne CUCTeMbl YpaBHEHUN, TPUrOHOMETPUYECKNE (DYHKLNK:
CUHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXOECTBO,
BEKTOPbl U WX MPOEKUMM Ha OCWU KOOPAWMHAT, CIIOXEHWE BEKTOPOB, MPOU3BOAHbLIE
aneMeHTapHbIX PYHKUUI, NPU3HaKkn nogobus TpeyronbHUKOB, onpeaeneHve nnowaaun
NNockmx puryp n obvéma ten.

buornozausi: anekTpuyeckne SBNEHUA B XKMBOW npupode, konebaTtenbHble
ABWKEHUS B >XMBOW Mpupoe, ONTUYECcKMe SIBIIEHUS B XXMBOW npupode, Aencteue
paguauun Ha XUBbl€ OpraHn3MmbI.

Xumusi: CTPOEHME aTOMOB M MOSIEKYI, KpUCTannmMyeckasa CTpykTypa TBépabIX Ten,
MexaHu3Mbl 06pa3oBaHNSA KpUCTaNIMYEeCKon PELLETKN, CNeKTparnbHbIA aHanua.

leoepacpusa: marHUTHble nontoca 3emMnu, 3anexmn MarHUTHbIX pyd, POTOChEMKA
3eMHOW NOBEPXHOCTU, NpeacKasaHue 3eMneTpsceHun.

TexHonoausi: NWUHUK  3nekTpornepedad, reHepatop MNEePeMeHHOro  Toka,
anekTpoasuratenb, WHOYKUMOHHAS nedb, pajap, pPagvuonpuéMHUK, Tenesu3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHBIA annapaT, BOJSIOKOHHasi OMNTUKA,
conHeyHasa 6aTapes.

JocTtmxeHuro NoCTaBJIEHHOMN LieNiu BOCNUTAHUA LLKOJTbHUKOB 6yneT crnocobcTBOBaTh
pelweHne cnenyrwmnx BocnmtaTesibHbIX 3a4au:

e YCTAHOBNEHWE [O0BEPUTESbHbIX OTHOLUEHUA MEXAY YYMTEenem U ero ydeHukamu,
CnocoBCTBYOWNX MNO3UTUBHOMY BOCMPUATUIO ydawmmmncs TpeboBaHui uM  Npocbb
yuntensi, MpUBMEYEHUI0 WX BHUMAHWSA K obCyxgaemMonm Ha ypoke MHdopmaumu,
aKkTMBu3auumn nx no3HaBaTesbHOM AeATENbHOCTY;
e NobyxaeHne LKONbHMKOB COBMoaaTh Ha ypoke obLienpuHATbIE HOPMbl NOBEAEHNS,



npasuna ob6LWeHna co cTapwmmmn (y4yuTensamu) u CBEPCTHUKaMK (LLUKOSbHUKaMM),
NPUHLMNbI y4yebHom ANCLMNIHBI n camoopraHmsaumu;
e MpMBrieYEHNE BHUMAHUSA LLKOSNIbHUKOB K LLEHHOCTHOMY acrnekTy M3y4yaeMblX Ha ypoKax
ABMIEHWI, OpraHM3aumsa ux paboTbl C MOydYaeMoW Ha ypoke couuanbHO 3HaAYNMMOW
MHpopmaumnen — nHUUMnpoBaHne ee obCyXaeHNs, BbiCKa3biBaHUS yYallMMUCS CBOEro
MHEHUA No ee noBoAy, BblpabOTKM CBOEro K HEW OTHOLIEHWUSA; e MCMNOfb30BaHWE
BOCMUTATENbHbIX ~ BO3MOXHOCTEM  cogepaHus  yd4ebHOro npegmeta  4vepes
AEMOHCTpaLMO  OeTaM  NPUMEpPOB OTBETCTBEHHOrO, [PaXXAaHCKOro noBefeHus,
NposiBNeHns Yyenosekontobua n gobpocepaeyHocTn, Yepes nogbop COOTBETCTBYHOLLMX
TEKCTOB 119 YTEeHUs, 3agad Anga peweHuns, npobnemHbix cutyaumi ana obcyxaeHus B
Knacce;

e MPMMEHEHME Ha YPOKE MHTEPAKTUBHbLIX (hOPM paboThbl yyHalLUMXCA: UHTENNEKTyanbHbIX
Urp, CTUMYNUPYIOLIMX MO3HABATESNbHYD MOTMBAUMIO LUKOSIbHUKOB; OWOAKTU4EeCKOro
TeaTpa, rae nonyyeHHble Ha Ypoke 3HaHWa 17 0ObIrpbIBalOTCA B TeaTparbHbIX
NOCTaHOBKaX; AMCKYCCUW, KOTOpble AalT yvallMMCS BO3MOXHOCTb Npuobpectn onbIT
BeEHNs1 KOHCTPYKTUBHOIO Ananora; rpynnoBor paboTel unm paboTtel B napax, KoTopble
yyaT LUKOMbHMKOB KOMaHOHoW paboTe W B3aMMOLEWCTBUIO C OPYrMMU  OEeTbMU;
e BKMOYEHNE B YPOK MrpoBbIX NpoLeayp, KOTopble NoOMOoralT nogaepaTb MOTUBaALMIO
AeTen K NOSTyYeHUIO 3HAHUN, HanaXXMBaHMKO MNO3UTUBHBIX MEXITUYHOCTHBIX OTHOLLEHUN B
Knacce, NoMOrarlT yCTaHOBReHuo gobpoxenartensHon atMocdepbl BO BpeEMS YpPOKa;
e OpraHmsaumsa wedcTBa MOTUBMPOBAHHbLIX M 3PYAMPOBAHHBIX YYalUMXCA Hag WX
HeycnesalwLMMN OAHOKMACCHUKaMK, Lalowero LWKOMbHMKAM COoLManbHO 3HaYMMBbI
onbIT COTpYyAHMYecTBa n B3aMMHOWN MOMOLLN;
e VHULMMPOBaAHWE U NOAAEPXKKA MCCNeaoBaTeNbCKON AEeATEeNbHOCTU LUKOSIbHUKOB B
pamkax peanu3auum UMM MHAOMBUAYaNbHbIX W TPYNNOBbIX WCCNeAoBaTeNbCKUX
NPOEKTOB, YTO AACT LUKOSIbHMKaM BO3MOXHOCTb NPMOBPECTU HaBbIK CAMOCTOATENBHOIrO
peleHma TeopeTnyeckon npobnemMbl, HaBblK TFEHEPUPOBaAHUA U  0GOPMIEHUS
COOCTBEHHbIX WOEN, HaBblK YBAXWUTENbHOrO OTHOLWIEHMSI K  YYXUM  MOEAM,
odopMneHHbIM B paboTax apyrux nccrniegoBartenemn, HaBblK NyGrMYHOIO BbICTYMNNEHNS
nepen ayoutopuen, apryMeHTMPOBaHNA N OTCTanBaHUS CBOEN TOYKN 3PEHUS;

e 3aHMMaTenbHbIE YPOKWU: YPOK - AenoBas urpa, ypok — nyTewecTsue, ypok macrep-
Knacc,ypok-uccnegosaHue v ap.

¢ [lpegmeTHbIE HEOENU

e [1HM 300pOBbS

e Hegens 6e3onacHoCTH

e Hegena rpamoTHOCTU

e MecsuHuKM 1 gekaapl, NOCBALEHHbIE MAMATHBIM U 3HAMEHaTeNbHbIM AaTam

e [logrotoBka 1 3awmTa MHAMBUAYanbHbIX NPOEKTHbLIX U UccnefoBaTenbCknx paboT
e OrieKTUBHbIE NpeaMeTbl U KypCbl HA OCHOBaHUW MHAMBUAYarbHbIX 3anpocoB
yyaLlimxcs



2. MNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI MO ®U3UKE HA
YPOBHE CPEOHEIO OBLLEITO OBPA3OBAHUA

OcBoeHne y4yebHoro npegmeta «dPumsmka» Ha ypoBHE cpeaHero obuiero
obpasoBaHna (6a30BbLIN YPOBEHb) AOMMKHO oObecneynTb AOCTMXKEHWE CrenyloLwmx
FNINYHOCTHbIX, MeTanpeaMeTHbIX 1 NpeaAMeTHbIX 0bpa3oBaTeNbHbIX Pe3ybTaToB.

JINYHOCTHBbLIE PE3YJbTATDI

JInyHOCTHBLIE pe3ynbTaTbl OCBOEHWUA Yy4yebHoro npeameTa «dPusnka» LOMKHbI
OoTpaxaTb  FOTOBHOCTb W  crnocobHOCTb  obyyarwmuxcsd  pyKOBOACTBOBATbLCSA
C(OOPMUPOBAHHOMW  BHYTPEHHEW No3vuMenh  FIMYHOCTU, CUCTEMOM  LEHHOCTHbIX
OpUEeHTauun, NO3NTUBHBLIX BHYTPEHHUX yOEeXaeHW, COOTBETCTBYOLWMX TPAANLNOHHBIM
LEeHHOCTAM pPOCCUNCKOro obuecTBa, paclMpeHne XWU3HEHHOro onbiTa M onbiTa
AeaTenbHOCTM B Mpouecce peanusaunm OCHOBHbIX HamnpasfeHu BOCNUTATENbHON
AeATeNnbHOCTU, B TOM YKCIie B YacTu:

1) rpaxgaHCKOro BOCNUTaHuA:

C(OOPMUPOBAHHOCTb paX4aHCKOM no3vumm oby4varolerocsi Kak akTUMBHOMO W
OTBETCTBEHHOrO YfieHa pOCCUMCKOro obLLecTBa;

NpUHATHE TPaALUMOHHbIX obLeyenoBeyeckmx rYMaHUCTUYECKNX n
AEeMOKpPaTUYECKMNX LLEHHOCTEN;

FrOTOBHOCTb BECTU COBMECTHYH [eATeflbHOCTb B WHTEpecax rpaxgaHCKoro
obuwecTBa, y4yacTBOBaTb B caMoyrnpasrieHnn B obpasoBaTenibHON OpraHM3aLumm;

yMEHMe B3aMMOAENCTBOBATb C COLMAnNbHbIMU UHCTUTYTaMU B COOTBETCTBUM C UX
PYHKUMAMM U HA3HAYEHMEM;

FOTOBHOCTb K T'yMaHUTapHOW M BONIOHTEPCKON AEATENbHOCTH;

2) naTpMoTUYECKOro BOCNUTaHus:

chopMMPOBAHHOCTb POCCUNCKOWN rpaXKgaHCKOM NOEHTUYHOCTHN, NaTPUOTU3Ma;

LEHHOCTHOE OTHOLWUEHME K TrOCyOgapCTBEHHbIM CUMBOMAM, OOCTUXKEHUSM
POCCUNCKUX YYEHBIX B 06NacTu U3NKN N TEXHUKM;

3) AyXOBHO-HPABCTBEHHOr0 BOCNUTaHUSA:

CCOOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOro NoBeAeHUs;

CMOCOBHOCTb OLUEeHMBaTb CUTyauulo U MNPUHUMATb OCO3HaHHbIE peLleHus,
OPUEHTUPYSACb Ha MopasibHO-HPABCTBEHHbIE HOPMbl W LIEHHOCTM, B TOM 4uCne B
AeaTenbHOCTN YYEHOTO;

OCO3HaHMe NIMYHOrO BKIaZa B NOCTPOEHNe ycTonyneoro éyayuiero;

4) 3cTeTU4eCKOro BOCNUTaHUA:

9CTETMYECKOE OTHOLUEHWE K MMUPY, BKNHOYas 3CTETUKY Hay4yHOro TBOPYECTBA,
npucyLLero nsmyeckon Hayke;

5) TpyaoBoro BocnutaHms:

WMHTEPEC K pasnuyHbiM cdepam npodeccnoHanbHON OeATeNbHOCTU, B TOM YKUChe
CBSA3aHHbLIM C (OM3MKOM N TEXHUKOW, YMEHME COBepLUaTb OCO3HaHHLIN BbIOOP GyayLien
npoceccun n peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE NMaHbI;

rOTOBHOCTb M CMNOCOBHOCTb K obpas3oBaHuiO M camoobpasoBaHuMo B obnactu
PU3NKMN Ha NPOTSXKEHNN BCEN XN3HMU;

6) aKonornyeckKoro BOCnUTaHus:



CPOPMUPOBAHHOCTb  3KOSTIOMMYECKOW  KynbTypbl, OCO3HaHWe rnobarnbHOro
Xapaktepa 9Konormyeckux npobnem;

nnaHMpoBaHMe U OCyLLUeCTBIieHMe OENCTBUN B OKpYXawllen cpede Ha OCHOBe
3HaHUSA Lienen ycTonymBoro pasBuTms YenoBeyecTsa,;

paclmpeHne onbiTa OeATeNbHOCTU 3KOOMMYECKOM HanpaBneHHOCTU Ha OCHOBEe
NMEIOLLINXCH 3HAHUN NO PU3uke;

7) UEHHOCTN Hay4HOro NO3HaHUA:

ChOPMUPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYHOLLEINO COBPEMEHHOMY YPOBHIO
pa3BUTUA PU3NYECKON HaYKW;

OCO3HaHWe LIeHHOCTU Hay4yHOW OeATerlbHOCTWU, TOTOBHOCTb B NpoLecce U3ydYeHus
PU3MKM  OCYLLECTBMATbL  MPOEKTHYH U UCCNedoBaTesnbCKyld  OesATenbHOCTb
NHOUBMAOYanbHO 1 B rpynne.

METAMNPEOMETHDBIE PE3YJIbTATbI

lNMo3HaBaTenbHbIe YHUBEpPCanbHble y4eOHble AeUCTBUSA
Ba3oBble nornyeckue oencTBuA:

CaMOCTOSITENbHO dopmynupoBaTb n aKkTyanmsnpoBsaTb npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

onpefenaTb Uenn AOeATenbHOCTW, 3adaBaTb MapaMeTpbl U KPUTEPUM  UX
JOCTUXEHUS;

BbIABNATb 3aKOHOMEPHOCTU U MPOTUBOPEYMS B paccMaTpuBaemblX OU3NYECKUX
ABNEHUSAX;

paspabaTtbiBaTb MNfiaH pelweHus npobriembl C Y4ETOM aHanmsa WUMEILLNXCH
MaTepuanbHbIX U HeMaTepuarbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OUEHMBaTb COOTBETCTBME pPe3ynbTaToB
Lenam, oueHnBaTb PUCKM NOCNEACTBUN OEATENbHOCTY;

KOOpAMHMPOBATb M BbINOSHATL paboTy B YCNOBUSX pearnbHOro, BUPTYanbHOro u
KOMOUHMPOBAHHOIO B3aMMOOENCTBUS;

pa3BMBaTb KPEaTMBHOE MbILUSIEHNE MPU PELLEHMN XUSHEHHbIX Npobnem.

BasoBble uccnegoBaTenbCKkue 4eNCTBUA:

BNageTb Hay4yHOM TEPMUHOMOIMEN, KIHOYEBBIMU MOHATUAMUM UM MeTogamm
Pm3NYECKON HAYKW;

BNageTb HaBblkaMn y4ebHO-UCCneaoBaTeENbCKOM U MPOEKTHOW AEATENbHOCTM B
obnactn pun3nkmn, cnocobHOCTBLIO U TOTOBHOCTLID K CAMOCTOATENBHOMY MOMCKY METOL0B
peweHna 3agad U3NYECKOro coaepXaHusi, MNPUMEHEHUI0 pPasfIMYHbIX MEeTOAOB
NO3HaHWUS;

BNnageTb BuAaMn OeATENbHOCTU MO MNOSIYYEHUKO HOBOrO  3HaHWUS, €ro
NMHTepnpeTaumm, NpeobpasoBaHMO N NPUMEHEHNIO B Pa3fNYHbIX Y4E€OHbIX CUTyauusx, B
TOM YUCre Npu Co3a4aHnN y4ebHbIX MPOEKTOB B 0611aCTn hU3NKK;

BbIABNATbL  MNPUYMHHO-CIIEACTBEHHbIE CBA3WM W akTyanuavpoBaTb 3ajady,
BblABUraTb rMnoTe3y e€ pelleHusi, HaxoOuTb apryMeHTbl ANs JoKasaTenbCTBa CBOMX
yTBEPXOEHUI, 3aaBaTb NapamMeTpbl U KPUTEPUU PELLEHUS;

aHanusnpoBaTb MNOJSIyYEHHbIE B XO[e pelleHuUs 3ajaudun pesyrnbTaTtbl, KPUTUYECKU
OLleHMBaTb UX JOCTOBEPHOCTb, NPOrHO3MPOBaTbh USMEHEHNE B HOBbIX YCITOBUSAX;



CTaBuTb W dopmynupoBaTb COBCTBEHHble 3ajayn B obpasoBaTenbHOM
AEATENbHOCTU, B TOM YnCrie NpU n3ydeHnn ousmnku;

AaBaTb OLEHKY HOBbIM CUTyaUUsaM, oLueHnBaTb NPUOBPETEHHbIN OMbIT;

yMeTb MNepeHOCUTb 3HaHMa no u3nke B  NpakTuyeckyro  obnactb
XN3HeOesaATeNnbHOCTH,;

YMEeTb MHTErpupoBaTh 3HAHWNS U3 pa3HbIX NPeaMeTHbIX obnacTen;

BblABUraTb HOBblE Naen, npeanaratb OpUrMHanbHble NOAX0Abl N PELLEeHUS;

CTaBUTb Npobnemsbl 1 3aa4un, JonyckarLme anbTepHaATUBHbIE peLUeHMS.

Pa6oTa ¢ nicpopmaumen:

BNageTb HaBblkaMW MNOSyY4eHUs WHdopmaumMm (OU3MYECKOro CcoaepXaHus u3s
MCTOYHMKOB pPasHbIX TUMNOB, CaMOCTOATENbHO OCYLWECTBMATb MNOWUCK, aHamnmus,
cucTemMaTMsaumio 1 UHTeprnpeTaumio  MHOPMaUMM  pasfuyHbiX BUOOB U (hOpM
npeacTaBneHus;

oLeHMBaTb AOCTOBEPHOCTb MHhOpMaLMW;

MCNonb3oBaTb CPeAcTBa MHAPOPMALUMOHHBLIX U1 KOMMYHUKALMOHHBIX TEXHOMNOMNA B
peLIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHbIX Y OPraHn3auMoHHbIX 3a4a4 ¢ cobnogeHnem
TpeboBaHUN SProHOMUKK, TEXHUMKM ©e30MacHOCTWN, TUIMEHbI, pecypcocbepexeHns,
NpPaBOBbIX N 3TUYECKMX HOPM, HOPM MHGAOPMAaLIMOHHOK BEe30NacHOCTK;

co3faBaTb TEKCTbl (PM3NYECKOrO CoAepXKaHUsa B pasnuyHbiX oopmartax ¢ y4ETOM
Ha3Ha4YeHns WHdOPMaUUN 1 LENEeBON ayauTopuu, BbiOMpas onTMManbHy dopmy
npeacTaBneHns n Busyanunsaunmn.

KoMmMmyHUKaTUBHbIE YHUBepcarnbHble y4eOHble AeUCTBUSA:

OCYyLLECTBNATb OBLLEHNE HA YPOKaxX (OU3MKN U BO BHE-YPOUYHOWN OEATENBHOCTY;

pacno3HaBaTb NPeAnOCbINKN KOHPSIMKTHBIX CUTYaUnUn N cMArYaTb KOHQIUKTI;

pPa3BEPHYTO M JOMMYHO wM3naratb CBOK TOYKY 3pPEHUA C MCMNOSIb30BaAHUEM
S13bIKOBbIX CPEACTB;

NMOHMMATb M WCMNOMb30BaTb MPEUMYLLECTBA KOMaHOHOM W MHAMBUOYANbHOWN
paboThl;

BblbupaTb TemaTuKy W MeToAbl COBMECTHbIX [OEWUCTBUA C YYETOM 06LmnX
WHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YfieHa KONnekTuBea;

npuHUMaTb uenm COBMECTHOWM NEeATENbHOCTH, OpraHn3oBbIBaTb "
KOOpPAMHMPOBATbL [AEUCTBUS NO €€ [OOCTUXKEHUID: COCTaBnsATb MNfaH LEeNCTBUN,
pacnpegensatb ponMm C Y4ETOM MHEHUA Yy4yacTHUKOB, obcyxaaTb pesynbTaThbl
COBMECTHOM paboThbl;

OoUeHMBaTb Ka4yeCTBO CBOEro BKflada M KaXaoro yyYacTHMKa KOMaHabl B 06wwmin
pesynbTar no pa3paboTaHHbIM KPUTEPUSAM;

npegnaratb HOBble MNPOEKTbl, OLUEHMBaTb WAEN C MNO3ULUMM  HOBMU3HbI,
OPUTMHANbHOCTN, NPAKTUYECKOWN 3HAYNMOCTHU;

OCYyLLEeCTBNATb NO3UTUBHOE CTpaTernyeckoe noBegeHue B pasnnyHbIX CUTyaumsx,
NposiBNATbL TBOPYECTBO N BOOOpakeHne, bbiTb MHULNATUBHBIM.

PerynaTtuBHble yHUBepcanbHble y4eOHble AeNCTBUSA
CamoopraHunsauums:



CaMOCTOATENbHO OCYLLECTBMATbL MNO3HABaTElNbHY OeATenbHOCTb B obrnactu
PU3NKN 1 aCTPOHOMWUK, BbIABNATbL Npobnembl, CTaBuUTb W HOPMYNNPOBaTb
COOCTBEHHbIE 3a4a4M;

CaMOCTOATENbHO COCTaBMATb MNaH pelleHnss PacY€THbIX U Ka4eCTBEHHbIX 3aay,
nnaH BbINOMHEHUS MNpakTuyeckon paboTbl C  YY4ETOM MMEIOLLMXCA pPecypcos,
COBCTBEHHbIX BO3MOXHOCTEWN U NPeAnoOYTEHU;

AaBaTb OLEHKY HOBbIM CUTyaLUsM;

paclwmnpsaTb pamkn y4ebHOro npeameTa Ha OCHOBE NUYHbLIX NPeanoYTeEHUN;

Aenatb  OCO3HaHHbIM  BblbOp, aprymeHTupoBaTb e€ro, OpaTtb Ha cebs
OTBETCTBEHHOCTb 3a peLleHue;

oueHnBaTb NPUOBPETEHHBLIN ONbIT;

cnocobcTBOBaTb (POPMUPOBAHMIO M NPOSABMAEHUIO 3pyauuUMM B obnactn ousmnku,
NMOCTOSIHHO MOBbLILWATb CBOW 0Opa3oBaTesbHbIN U KYNbTYPHbIN YPOBEHb.

CaMOKOHTpPOJb, 3MOLMOHANbHbIN UHTENNEKT:

AaBaTb OLEHKY HOBbIM CUTyauuMsM, BHOCUTb KOPPEKTUBbI B [OEATENbHOCTb,
oLeHMBaTb COOTBETCTBUE Pe3yNbTaToB Lensm;

BNageTb HaBblkaMy NO3HaBaTeNbHOW pedrekCun Kak OCO3HaHUS CoBepLUaeMblX
AENCTBUNA N MbICITUTENbHbBIX MPOLIECCOB, UX PE3YfbTaTOB 1 OCHOBAHWIA;

ncnonb3oBaTb NPUEMBI pedniekcun ANnsS OUEHKM cuTyauuu, Bblbopa BEpHOro
pelleHuns;

yMeTb OLeHMBaTb PUCKMU U CBOEBPEMEHHO NPUHUMATL PELUEHNS MO UX CHUXKEHWUIO;

npyHMMaTb MOTMBbBI W aprymMeHTbl Opyrux npu aHanmse pesynbTaToB
AEeATENbHOCTMU;

npyHUMaTh cebs, NoHMMasi CBOM He4OCTaTKU U JOCTOMHCTBA,;

npyHMMaTb MOTMBbI W a@prymMeHTbl OpyrMx npu aHanuse pesynbTaToB
AEeATENbHOCTMU;

npu3HaBaTb CBOE NMpaBo M NPaBo APYrMx Ha OLNOKN.

B npouecce OOCTMXEHMSA NIMYHOCTHLIX Pe3yrbTaTOB OCBOEHWA MpOrpaMmbl Mo
du3mke Ona  ypoBHA  cpegHero  obuwero obpasoBaHua y  obyvarowmxcs
COBEepLUEHCTBYETCH 3MOLMOHaIbHbIN NHTENNEKT, npegnonarawLumin
cpopMMPOBAHHOCTb:

CaMOCO3HaHWS, BKIOYAKLEro CnoCcobHOCTb MOHMMAaTb CBOE 3MOLMOHANbHOE
COCTOsIHME, BMAETb HanpaBfeHusi pasBuUTUS COOCTBEHHOW 3MOUMOHAanbHOW cdepsl,
ObITb YBEPEHHBIM B cebe;

camoperynupoBaHusl,  BKMOYAIOLEr0  CaMOKOHTPOSb, YMEHWE MpuvHUMaTb
OTBETCTBEHHOCTb 3@ CBOE€ nMoBedeHMe, CnocobHOCTb  aganTupoBaTbCA K
9MOLMOHasTbHBIM U3MEHEHNSAM U NPOSABIATL TMMOKOCTb, OblTb OTKPbITEIM HOBOMY;

BHYTPEHHEN MOTMBALMKM, BKOYAKOLWEN CTpPeMieHne K [OOCTMXKEHMIO Lenn u
ycnexy, ONTUMU3M, WHULUMATUBHOCTb, YMEHME [OeNCTBOBaTb WCXOAS U3  CBOUX
BO3MOXHOCTEN;

aMnaTun, BKOYalOWeEn CnocobHOCTb MOHUMATb 3MOLUMOHANbHOE COCTOSIHUE
APYrnX, y4UTbiBaTb €ro Npu OCyLecTBNeHnn obLieHns, CNoCOBHOCTb K COYYBCTBUIO U
conepexmBaHuio;

coumarnbHbIX HaBbIKOB, BKIHOYAKOLMX CNOCOBGHOCTL BbICTpavMBaTb OTHOLUEHUS C
ApYrMMu ntoabMun, 3a60TUTLCSA, NPOABNATbL MHTEPEC N paspeLlaTb KOHINKTI.



NMPEOMETHbIE PE3YJIbTATDI

K koHuy oby4yeHus B 10 knacce npegmeTHble pesyrbTaTbl Ha 6a30BOM ypOBHE
AOIMKHbI OTpaXkaTb COOPMUPOBAHHOCTb Yy 0BYYaloOLLMXCA YMEHWIA:

AEMOHCTpMpoBaTb Ha MpuMepax posfib U MecTo (PU3MKn B (POpMUPOBAHUMU
COBPEMEHHOM HAY4YHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHOW TEXHUKM W
TEXHONOMN, B NPaKTU4EeCKON AEATENBHOCTN NI0AEN;

yunTbiBaTb  FpaHvubl  NPUMEHEHUS  U3YYEHHbIX  (PU3BNYECKUX  Moaenen:
MaTepuarnbHas Todka, UHepuuanbHas cuctema oTcyéTta, abconioTHO TBEpAOe Terno,
naeanbHblM ra3, MOAENN CTPOEHUS rasoB, XUAOKOCTEN U TBEPAbIX Ten, TO4Ye4HbIn
9NEKTPUYECKUI 3apsag NPy peLlleHnn pmsmnyecknx 3agay;

pacrnosHaBaTb (Pu3nYeckne sBIieHUst (Mpoueccbl) N OOBACHATbL UMX Ha OCHOBE
3aKOHOB MEXaHWKK, MOJIEKYNSPHO-KUHETUYECKON TeopuM CTPOEHUSA BellecTBa MU
9NEKTPOANHAMUKN: PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOSIMHENHOE [OBUXEHUe,
ceBobogHOe NageHue Ten, ABWKEeHME MO OKPYXXHOCTU, UHepLUMsi, B3auMOdeNCcTame Ten,
anddyamns, 6poyHOBCKOE ABMXKEHME, CTPOEHME XUOKOCTEN N TBEPAbLIX Ten, U3MeHeHne
obbéma Ten npu HarpeBaHun (OXNaxaeHwuwn), TENOBOE paBHOBECWUE, WCNapeHue,
KOHOEeHCauusa, nnaBfeHne, Kpuctannmsaums, KaneHue, BMaXHOCTb  BO3AyXa,
NnoBbILLEHME OaBfieHUs rasa npu ero HarpeBaHuM B 3aKpbITOM coOcyde, CBA3b MeXay
napamMeTpamMu COCTOSHUA rasa B M30MpoLeccax, anekTpmsauus Tes, B3anMoaencrame
3apanos;

OnuCbIBaTb MEeXaHu4yeckoe [OBWXKEHWe, UCMonb3ys (U3nYeckme BeNUYUHbI:
KoopauHata, nyTb, NepemelleHne, CKoOpoCTb, YCKOPEHWe, Macca Tena, cuna, UMnynbc
Tena, KuMHeTU4ecKasd aHeprusi, MNOTeHuuanbHasi 3Heprusi, MexaHuyeckass pabora,
MexaHuyeckas MOLLHOCTb; MpU ONMCaHUN NPaBUMbHO TPaKTOBaTb (PU3MYECKUI CMbICH
MCNONb3yeMbIX BeSNIMYUH, WX O0BO03HaAYeHMs W  efuHuUbl, HaxoouTb (opMynbl,
CBsi3blBAOLLME OAHHYHO PU3NYECKYIO BENMUYMHY C OPYTMMN BENNYMHAMMU;

ONUCbIBaTb U3y4YEeHHbIE TEMMOBbIE CBONCTBA TEN U TEMNSIOBbIE SABMEHUS, UCMOb3YS
du3n4eckne BenNUYUHbBI: AaBreHue rasa, TemnepaTypa, CpefHss KuHeTuyeckas
9HEprusi XaoTU4EeCKOro ABWXEHNA MOMEKyn, CpeaHeKBagpaTUyYHass CKOPOCTb MOSEKYyr,
KONMMYECTBO TEensoThbl, BHYTPEHHAS aHeprnd, paboTa rasa, KOIMULMEHT MOME3HOro
AENCTBUS TEMMOBOro ABUratens; npyu onucaHun npaBWUiIbHO TPaKTOBaTb (QU3NYECKMIN
CMbICIT UCNONb3yEMbIX BENUYMH, UX 0BO3HAYEHMS U eauHUUbI, HaxoauTb POPMYyIbl,
CBA3bIBAOLLNE JAHHYIO PU3NYECKYIO BENNYMHY C OPYTMMWN BENNYMHAM;

ONUCbIBaTb WU3YYEHHblE 3NEKTpU4eckne CBOMCTBA BeLEeCcTBa M aneKkTpuyeckue
ABneHnsa (npouecchl), ucnonb3ys ¢U3nYeckne BENUYMHBLL: JINEKTPUYECKUA 3apsg,
aneKTpuyeckoe nosie, HaNPSHXKEHHOCTb MONs, NOTeHunar, pasHoCTb NOTEHUMAnNoB; nNpu
ONUCaHMM NpPaBUSIbHO TPaKTOBaTb (PU3MYECKUI CMbICIT MCMOSMb3YEMbIX BEUYUH, KX
00603Ha4YeHNs1 N eanHULbI; yKasbiBaTb hOPMYIbl, CBA3bIBAKOLIME AAHHYIO PU3NYECKYIO
BENUYMHY C OPYrMMU BENNYUHAMM;

aHanuampoBaTb (U3NYECKME NPOLECChl U SABMEHUS, WUCNOoNb3ysa usmyeckue
3aKOHbl M MNPUHUMNBLI: 3aKOH BcemupHoro tarotenus, |, I n Il 3akoHbl HbtoTOHA, 3aKkoH
COXPaHEHUS MEeXaHMYECKOW 3JHEepruu, 3akOH COXpaHeHus WMnyrnbca, NpUHLMN
CyneprnosvumMm cun, MNpUHLUUN  paBHOMNPaBUS  MHEepLUMarnbHbIX CUCTEM  OTCYéTa,
MONEKYISAPHO-KMHETUYECKYIDO TEOPUID CTPOEHUSA BeLleCTBa, ra3oBble 3aKOHbl, CBSA3b
CpeaHen KUHEeTUYECKOM IJHEepryM TEenmnoBOro [OBWXKEHUS Monekyn ¢ abCconoTHOM



TemnepaTypon, MNepBbli 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHEHUs! 3MEKTPUYECKOro
3apsiga, 3akoH KyrnoHa, npu 9TOM pasnuyaTb CIIOBECHYH hOpMYSIMPOBKY 3aKOHa, ero
MaTeMaTnyecKoe BblpaxkeHne n ycnosus (rpaHuubl, 06nactn) npUMMEHNMOCTH;

0OBACHATL OCHOBHbIE MPUHLUMMNBI OENCTBUA MallnH, NpuUBopoB N TEXHUYECKUX
YCTPOWCTB; pasnuyatb ycrnoBus ux 6e30rmacHOro MCNofnb30BaHUA B MNOBCELHEBHOW
XU3HW;

BbIMOMHATb 3KCMEPUMEHTbI MO UCCeAoBaHNI0 (PU3NYECKUX SBIIEHUI U MPOLIECCOB
C MCMOMb30BaHMEM MPSMbIX U KOCBEHHbIX W3MEpeHun, npu 3ToM OpMynnpoBaThb
npobnemy/sagady wm runotesy y4ebHOro 3KCnepumeHTa, cobupaTb YCTAHOBKY W3
npeanoxeHHoro o6opynoBaHNd, NPOBOAMTbL OMbIT U POPMYNMPOBaTb BbIBOAbI;

OCYLLEeCTBNATb MPsiMble U KOCBEHHbIE N3MEPEHNS (PU3NYECKUX BEMNYMH, NPU 3TOM
BblOMpaTb onTMMarnbHbIM CNOCO6 M3MEpeHUa M UCNoNb30BaTb W3BECTHblE MeTOAbl
OLIEHKW MOrpeLwHoCcTen USMEPEHNH;

nccnegoBaTtb 3aBMCUMOCTH Mexgy  pusmndeckumm BENMMYNHaAMM c
NCMONb30BaHMEM MPSMbIX W3MEPEHWN, TMpU  3TOM KOHCTPyMpoBaTb YCTaAHOBKY,
dukcupoBaTb pesynbTaTbl NOSTYYEHHOW 3aBMCUMOCTU (PU3MYECKUX BENUYUH B BUAE
Tabnuy un rpacdukos, AenaTb BbIBOAbLI MO pe3ynbTaTtaM UCCNeaoBaHUs;

cobniogate npasuna 6e3onacHoro Tpyda npu NpoBedeHuM uccnefoBaHun B
pamkax Yy4yebHOro aKkcrnepumeHTa, Yy4yebHOo-uccrnegoBaTesibCKOM U NMPOEKTHOW
AEeATENbHOCTM C  UCMOMb30BaHUEM W3MEPUTENbHbLIX YCTPOMCTB M flabopaTopHOro
obopynoBaHus;

pewaTb pacyéTHble 3a4ayn C ABHO 3aJaHHON PM3MYECKOM MOAENbIO, UCMOMb3y4a
dm3myeckme 3akoHbl M MPUHLMMbLI, HA OCHOBE aHanmMsa YCnoBusi 3agayv BblOvpaTtb
U3n4eckyto Moaernb, BblAENATb (PU3nMYeckne BennyMHbl U Popmynbl, HeoBXxoanMmble
ANa €€ pelleHns, NMpoBOAMTb pPacyéTbl M OUEHWBATb pearnlbHOCTb MOMYy4YEHHOro
3Ha4YeHUs PU3NYEeCKON BEMNYMHDI;

pewaTtb KayYeCTBEHHble 3afayu: BbICTpavMBaTb JIOTMYECKM HENpPOTUBOPEYMBYIO
LUernoyky pacCyXgeHWn C OfnopoM Ha WU3YYEeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
domsnyeckme aBneHns;

MCNonb3oBaTh MPU pelleHun yy4ebHbIX 3aday COBpPEMEHHble MH(OPMAaLUMOHHbIE
TEXHOMOrMM ONd MoucKa, CTPYKTYPUPOBaAHWUA, UWHTepnpeTauun wn npeacTaBreHus
y4ebHON 1 Hay4YHO-NONYNSPHON MHOPMaLUK, NOSTYYEHHOW U3 Pa3NNYHBbIX UCTOYHMKOB,
KPUTUYECKN aHanM3npoBaTh rnorny4yaemMyto HPOpMaumio;

NpUBOOUTL NPUMEPbLI BKMNaga POCCUNCKUX W 3apyBekHbIX YYEHbIX-PU3NKOB B
pa3BUTUE Haykn, 0ObSCHEHME NMPOLECCOB OKPY)XXalLero Mupa, B pasBuTue TEXHUKU U
TEXHOSOMUMN;

MCrnonb30oBaTb TeopeTuveckne 3HaHuUs No Pusmke B NMOBCEAHEBHOW XWU3HU AN
obecnevyeHus 6GesonacHocTM npu obpaweHnn ¢ npudopamMu Un  TEXHUYECKUMU
YCTPOMUCTBaAMM, ANS COXPaHEHUs1 300poBbs U COBNIOAEHUA HOPM 3KOSIOrMYEeCcKoro
noBeJeHUs B OKpYXatoLLlen cpeae;

pabotatb B rpynne C BbINOfIHEHMEM Pa3NUYHbIX COLManbHbIX POMen,
nnaHuposatb paboTy rpynnbl, pauMoHanbHO pacnpegenaTs 06s3aHHOCTM U
nnaHnMpoBaTb [AEATEeNbHOCTb B HECTaHOapTHbIX CUTyauusx, afdekBaTHO OueHMBaTb
BKMaZ KaXaoro M3 y4acTHMKOB rpynnbl B peLleHne paccmaTpusaemon npobnemsi.

K koHuy oby4yeHus B 11 knacce npegmeTHble pesyrbTaTbl Ha 6a30BOM ypOBHE
AOIMKHbI OTpaXxaTb CPOPMUPOBAHHOCTb Y 0BYYaOLLNXCA YMEHWNA:



AEMOHCTpMpoBaTb Ha MpuMMepax posfib U MeCcTo (uU3nku B (HOPMUPOBaHUM
COBPEMEHHOM Hay4yHOW KapTWHblI MUpa, B pPasBUTUN COBPEMEHHON TEXHUKN W
TEXHOSIOTUA, B MNpPaKTU4YEeCKOW [OeATenbHOCTU nNoAen, LefoCTHOCTb W eOUHCTBO
dom3ndeckom KapTUHblI MUPA;

YyYUTbIBaTb rpaHnLbl NPUMEHEHUA U3yYeHHbIX (PU3MYeckux mMoaeremn: TOYeYHbIN
aneKTpuyecknin 3apsag, nyd cBeTa, TOMeYHbI UCTOYHUK CBeTa, sAepHad Mogerib atoma,
HYKITOHHasi Moernb aTOMHOro siapa npu peleHnn usnyeckmnx 3agav;

pacrnosHaBaTb (Pu3NYEeCKNe SABMEHUS (MpPoLEecChbl) U OOBACHATbL MX Ha OCHOBE
3aKOHOB 3NIeKTPOAUHAMUKM W KBAHTOBOW (PU3MKK: 3neKkTpuyeckas npoBOAUMOCTb,
TEeNnnoBoe, CBETOBOE, XUMUYECKOe, MarHUTHoe [OenCTBUA ToKa, B3auMogeucTeue
MarHuTOB, 3NIEKTPOMAarHUTHas MHAYKUMS, OeNCTBUE MarHUTHOrO Nosisi Ha NPOBOAHMK C
TOKOM W  OBWXKYLWIWMACA  3apsd, ONeKTpoMarHuTHble  konebaHuss U BOIHbI,
NPSIMOSNIMHENHOE pacnpocTpaHeHne cBeTa, OTpaxkeHue, npenomnexue,
UHTepdepeHuns, audpakums U nonapusauMst  cBeTa, [gucrnepcust  cBeTa,
doToanekTpuyeckun adpdekt (potoaddekT), cBeToBOe AaBfneHue, BO3HUKHOBEHWEe
NMHeMyaToro CnekTpa aroMa BOAOpO4a, €eCTeCTBEHHash W WUCKYCCTBEHHas
pPagnoaKkTUBHOCTb;

OnucbiBaTb U3yYeHHble CBOWCTBA BellecTBa (3NeKTpUdeckue, MarHUTHble,
ONTUYEeCKMe, INEKTPUYECKYD MPOBOAUMOCTb PasfnuyHbIX Cpefd) U 3NeKTpOMarHUTHbIe
ABNeHna (npouecchbl), UCNoNb3ysa (Pusnyeckne BENUUMHBI: SNEKTPUYECKNn 3apsd, cuna
TOKa, 9NeKTpuYeckoe HarnpshkeHue, JrekTpu4eckoe ConpoTUBREHME, pPasHOCTb
NnoTeHUManoB, anekTpoABuxXywaa cuna, pabota Toka, WUHOYKUMA MarHUTHOro nons,
cuna Amnepa, cuna JlopeHua, WHOYKTUBHOCTb KaTyLIKWU, 3HEPrust SNeKTpu4eckoro u
MarHMTHOroO nosien, Nepuoa 1 4Yactota KonebaHun B konebaTenbHOM KOHTYpe, 3apsa U
cuna TOKa B Mpouecce rapMOHMYECKUX INEKTPOMarHUTHbIX konebaHui, ¢oKycHoe
pacCcTosiHne W onTu4eckas cura J§uH3bl, MPUM ONMUCAHUW MNPaBUMIBHO TPaAKTOBaTb
PM3NYECKMA CMBICST UCMONb3YyEeMbIX BENMMYUH, X 0BO3HAYEHUS U eguMHULbI, yKa3biBaTb
opMyrbl, CBA3bIBAKOLLME AAHHYIO (PU3NYECKYIO BENMYNHY C APYTMMU BENTMYNHAMY,

ONUCbIBaTb N3YyYEHHbIE KBAHTOBbIE SBMEHWS N NPOLECCHI, UCNONb3Yys hmsmnyeckue
BENMUYUHBI: CKOPOCTb 3NEKTPOMarHUTHbIX BOJSIH, AfMHA BOJSIHbI U 4acToTa CBeTa,
3Heprusa 1 nmnynbc OTOHA, Nepuog nonypacnaga, 3Heprust CBA3N aTOMHbIX SAep, Npu
ONMuUCaHUN NpPaBUMbHO TpakToBaTb (PU3NYECKUM CMbICIT UCMONb3YEMbIX BESIUYUH, WX
0003Ha4YeHNss N eanHULbl, yKasbiBaTb (hOPMYIbl, CBA3bIBAOLLME OaHHYO (PU3NYECKYIO
BENUYUHY C OPYITMIMU BENNYMHAMMU, BbIYUCASATbL 3HAaYEeHNE PU3NYECKON BENNYNHDI;

aHanuanpoBaTb (U3NYECKME MNPOLECCbl U SBMEHUHA, WUCMOMb3ya uanyeckme
3aKOHbl M MNpuHUMNbLL: 3akoH OMa, 3akOHbl NocrneaoBaTeNibHOrO W napasnnenbHOro
coeMHEeHUs1 MPOBOAHMKOB, 3akoH [xoyna—JleHua, 3aKOH 3f1IEKTPOMarHUTHOM UHAYKLUMN,
3aKOH MPSIMOSIMHEMHOIO PacnpOCTPaAHEHUS CBETa, 3aKOHbl OTPaXKEHWUSA CBETa, 3aKOHbI
npenioMneHnst ceeta, ypaBHeHne JVHLWTenHa ansa otoaddekTa, 3aKOH COXpaHeEHUs
9HEepruun, 3akoH COXPaHEHUA MMMyribCa, 3aKOH COXPaHEeHUsl dNeKTpU4ecKoro 3apsaa,
3aKOH COXpaHeHuUsi MacCcoBOro u4ucra, nocrtynatel bopa, 3akoH paguoakTUBHOrO
pacnaga, npuM STOM pasnuyatb CINOBECHYK  (POPMYNMPOBKY 3akoHa, ero
MaTemaTUyecKkoe BblpaXkeHne 1 ycnosua (rpaHnubl, o06nactu) NpUMeEHNMOCT!;

onpegenaTb HanpasreHne BeKTopa WHOYKUMW MarHWTHOro nosis NpoBOAHUKA C
TOKOM, cunbl AMnepa u cunbl JlopeHua;



CTPOUTb U ONUCbIBaTb U3obpakeHne, co3gaBaemMoe MNMOCKUM 3epKarnom, TOHKOM
TNTNH30W;

BbINOJSTHATH 3KCNEPUMEHTbI NO UCCEeLOBaHNI0 (PU3NYECKNX ABNIEHNIA U NPOLLECCOB
C MCMOMb30BaHWEM MPSMbIX U KOCBEHHbIX W3MEpeHun: npu 3ToM OopMynnpoBaThb
npobnemy/sagady M runotesy y4ebHOro 3KCnepumeHTa, cobupaTb YCTaHOBKY W3
npeanoXxeHHoro o6opyaoBaHNA, NPOBOAMTbL OMbIT U (POPMYNNMPOBATL BbIBOAbI;

OCYLLECTBNATb NPSAMbIE U KOCBEHHbIE N3MEPEHUST PUINYECKNX BENNYMH, MPU 3TOM
BblOMpaTb onTMMarnbHbIM CNOCO6 M3MEpeHUs M UCNoNb3oBaTb W3BECTHblE MeTOAbl
OLIEHKW MOrpeLwHoCcTen U3SMEPEHNN;

nccnenoBatb 3aBUCMMOCTU (PU3NYECKUX BENUYUMH C UCMONb30BaHUEM MPSAMbIX
N3MEPEHUN: MNpU ITOM KOHCTPYMPOBATb YCTAHOBKY, (UKCUPOBaTb pe3ynbTaThl
NONy4YeHHOM 3aBMCUMOCTU (PU3MYECKUX BENWYMH B Buae Tabnuy n rpadukos, genatb
BbIBOAbI MO pe3ynbTaTtaM nccrneaoBaHus;

cobnogaTte npaBuna 6e3onacHoro Tpyga nNpu NpoBEOEHUM UCCNeLOoBaHUA B
pamkax y4yebHOro aKkcnepumeHTa, y4ebHO-uccnegoBaTeNbCKOM U MPOEKTHOW
AEeATENbHOCTM C  UCMOMb30BaHUEM W3MEPUTENbHbLIX YCTPOMCTB M nlabopaTopHOro
obopynoBaHus;

pelaTtb pacyETHble 3agayvn C ABHO 3a4aHHON PU3NYECKOW MOAENbIO, NCMONb3ys
u3n4eckne 3akoHbl M MPUMHUMMBLI, HA OCHOBE aHanu3a YCnoBus 3agayn BblObupaTtb
uU3n4eckyto Moaernb, BblAeNATb (PU3nMYeckne BennymHbl U popmynbl, Heobxoanmble
ANa €€ pelleHus, MpoBOAUTb PacyéTbl M OUEHMBaTb pPearnbHOCTb MOJTyYEHHOro
3Ha4YeHUs PU3NYEeCKON BEMNYMHDI;

pelwaTtb KaydeCTBEHHble 3aJauyn: BbICTpamBaTb JIOTMYECKM HEMNPOTUBOPEUUBYIO
LUernoyky pacCyXOgeHWn C OfnopoM Ha WU3YYEeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
domsnyeckme aBneHns;

MCNONb30BaTb NPU pelleHnn y4ebHbIX 3agay COBPEMEHHble WH(OPMALMOHHbIE
TeXHOMNormn [fnsi Noucka, CTPYKTYPUPOBaHWUA, WHTepnpeTauMm W npencraBneHus
y4yebHOM 1 Hay4yHO-NONyNApHON MHopMaunn, NONy4EHHON N3 pasnnYHbIX MCTOYHUKOB,
KPUTUYECKN aHaNU3npoBaTh Nofy4aemyto MHOoOpMaLmIo;

00BACHATL NPUHLUMMNBI OENCTBUSA MalUMH, NPUOOPOB M TEXHUYECKUX YCTPOWNCTB,
pasnuyatb ycrnoBusi Mx 6e30nacHoOro NCnonb30BaHNSA B NOBCEAHEBHOW XU3HW;

NpMBOAMTL MPUMEPbI BKNaga POCCUUACKUX W 3apybexHbIX YYEHbIX-(PU3NKOB B
pasBuTME HayKK, B 0ObACHEHNE NPOLECCOB OKPYXatoLLEero Mnpa, B pa3Butme TEXHUKU U1
TEXHONOTUN;

MCNoNb3oBaTb TEOPETUYECKME 3HaHMSA Mo PuU3nKe B NOBCELHEBHOW XU3HU AN
obecneyeHna 6GesonacHoCcTM npu obpailleHun ¢ npubopamm M TEXHUYECKMMMU
YyCTPOWCTBaMMN, AN COXpPaHEHUs 300pOoBbs W COGMIOAEHUST HOPM  3KOMOrMYecKoro
noBeOeHUs B OKpYXXatoLLen cpeae;

pabotatb B rpynne C BbINOSIHEHMEM Pa3NUYHbIX COLManbHbIX POnen,
nnaHupoBatb paboTy rpynnbl, pauMoOHanNbHO pacnpegenatb 00653aHHOCTM U
nnaHnpoBaTb AEATENbHOCTb B HECTAHOAPTHbIX CUTyauusaX, afekBaTHO oOueHuBaTb
BKIaZ Kaxaoro 13 y4aCcTHUKOB rpynnbl B peLleHne paccmaTtpusaemon npobnemsi.



3. TEMATUYECKOE NNAHMPOBAHUE

10 KINACC
KonuyectBo 4yacoB OneKTPOHHbIe
Ne ni/n HaunmeHoBaHuMe pa3genoB n TemM K n (undbposbie)
B nporpamMmmbl Bcero OHTPOREHLIE pakTutieckne obpa3oBaTesibHble
paboTbl paboTbl
pecypchl
Paspen 1. ®U3UKA U METOObl HAYYHOIO MNO3HAHUA
11 ®u3unka n meToabl Hay4HOro 5 Bubnuoteka LIOK
' NO3HaHWUS https://m.edso0.ru/7f41bf72
Wtoro no pasgeny 2
Pazpgen 2. MEXAHUKA
Bubnnoteka LLIOK
2.1 Kuremaruka ° https://m.edsoo0.ru/7f41bf72
BbubnuoTteka LUIOK
2.2 Aurammia ! hitps://m.eds00.ru/7f41bf72
Bbubnnoteka LIOK
2.3 3aKOHbl COXpaHEHNS B MeXaHuKe 6 1 1 hitos/m.eds00.ru/7f41bf72
WTtoro no pasgeny 18
Paspen 3. MOJIEKYNIAPHAA ®U3UKA U TEPMOOANHAMUKA
31 OcHoBbI MONEKYNSAPHO- 9 ’ Bbubnnoteka LLOK
' KMHETMUYECKOWN TEOPUM https://m.edsoo.ru/7f41bf72
BbubnuoTteka LUOK
3.2 OcHoBbI TepMOAMHAMMKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUA BeLLleCcTBa. 5 Bubnuoteka LLOK
' daszoBble nepexoapl https://m.edsoo0.ru/7f41bf72




Wtoro no pasgeny

24

Paspen 4. AJIEKTPOOAUMHAMUKA

Bubnnoteka LLIOK

4.1 OnekTpocTaTka 10 https://m.edsoo0.ru/7f41bf72
4.0 [MOCTOSIHHBIN SNEKTPUYECKUIN TOK. 12 Bubnuoteka LIOK
' Tokn B pasnuyHbIX cpegax https://m.edso0.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHoe Bpems 2
OBLEE KONMMYECTBO YACOB IO 68

NMPOrPAMME




11 KNNACC

KonuyecTBO YacoB

ANEeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB n Tem (undpposbie)
KoHTtponbHble [lpaktuyeckue
n/n nporpamMmmbl Bcero obGpasoBaTesibHble
paboTbl paboTbl
pecypchl
Paspgen 1. AJIEKTPOOAUMHAMUKA
11 MarHuTHoe none. 11 1 3 Bbubnnoteka LLIOK
' OneKTpoMarHUTHast MHOYKUMS https://m.edsoo.ru/7f41c97¢c
WTtoro no pasgeny 11
Paspgen 2. KONNIEBAHUA U BOJIHbI
51 MexaHn4yeckne n anekTpoMarHMTHbIe 9 1 Bbubnnoteka LLIOK
' konebaHuns https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckne n anekTpoMarHuTHbIe 5 1 Bbubnnoteka LLIOK
' BOJTHbI https://m.edsoo.ru/7f41c97c
BbubnuoTteka LUIOK
2:3 OnTyka 10 3 https://m.edsoo.ru/7f41c97¢
Wtoro no pasgeny 24

Pasgen 3. OCHOBbI CMELIMAIIbHOU TEOPUU OTHOCUTENIBHOCTU

OcHoBbI crieuunansHon Teopum

Bbubnnoteka LUIOK

3.1 OTHOCUTENBHOCTU 4 1 https://m.edsoo.ru/7f41c97¢c
Wtoro no pasgeny 4
Paspen 4. KBAHTOBAA ®PU3UKA
o Bubnnoteka LLOK
41 OnemMeHTbl KBaHTOBOW ONTUKNA 6 https://m.eds00.ru/7f41c97¢
4.2 CtpoeHune atoma 4 Bubnuoteka LLOK




https://m.edsoo.ru/7f41c97¢c

Bubnuoteka LLOK
https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOEe s4po 5

Wtoro no pasgeny 15

Paspen 5. AJIEMEHTbl ACTPOHOMUU U ACTPODPU3UKA

5 1 ONeMeHTbl aCTPOHOMUU U 7 1 Bubnnoteka LLIOK
' acTpon3mKn https://m.edsoo.ru/7f41c97¢
WTtoro no pasgeny 7
Paspgen 6. OBOBLUAKLIEE MOBTOPEHUE
bubnuoteka LUIOK
6.1 Obobuiatoujee nosTopeHme 4 https://m.edsoo.ru/7f41c97¢
WTtoro no pasgeny 4
Pe3epBHoe Bpems 3
OBLUEE KONMYECTBO YACOB MO 68 4 y

NMPOrPAMME







NnOoyPOYHOE NIMAHUPOBAHUE

10 KINACC
KonuyectBo 4yacoB OneKTPOHHbIe
Ne aTa ndposBbie
Tema ypoka KoHTponbHble [lpaktuyeckue a uncp
n/n Bcero u3yyeHuss obGpasoBaTesibHble
paboTbl paboTbl
pecypchbl

dusmka — Hayka o npupoge.
Hay4Hble meToabl NO3HaHNS
OoKpyxatoLero mmpa

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0c32e2

Ponb n mecto pnsmnkm B
dopmMupoBaHuu
COBPEMEHHOMN Hay4YHOW

Bbubnuoteka LUIOK

2 KapTWHbI MUpa, B 1 https://m.edsoo.ru/ff0c33e6
NpPaKTUYECKON OeATENbHOCTH
nmoaen
MexaHun4yeckoe ABMXKEHME.
THOCUTENBbHOCTb
3 36XZ$W—IGCKOFO ABWXKEHMS. 1 Burbnmorexa LIOK
https://m.edso0.ru/ff0c3508
MNepemelueHne, CKOPOCTb,
ycKopeHue
4 PaBHOMepHOe ’ Bbubnnoteka LLOK
NPAMOSMHENHOE OBUXEHNE https://m.edsoo.ru/ff0c3620
5 PaBHoyckopeHHoe ] Bubnuoteka LLOK
NPSIMOSNIMHENHOE ABWXEHME https://m.edsoo.ru/ff0c372e
CsobogHoe nageHue.
6 YCKopeﬂHme CBO%O,D,HOI’O 1 Brbnmorexa LIOK
https://m.edsoo.ru/ff0c39cc
nageHuns
7 KpvBonMHenHoe gBuxeHue. 1 Bbubnnoteka LLOK




[BMxXeHne matepunanbHOn
TOYKWN NO OKPYXXHOCTU

MpUHUKMN OTHOCUTENBHOCTU
Manunes. MHepumanbHble

https://m.edsoo.ru/ff0c3ada

Bubnnoteka LLIOK

MomeHT cunbl. Nneyo cunebl.
Ycnosusa paBHoBeCUS
TBEpOOro Tena

8 cucTembl oTcyeTa. NepBbin https://m.edsoo.ru/ff0c3be8
3aKoH HbloToHa
Macca Tena. Cvna. lNpuHumn

9 cynepnoauumn cun. Bropon Bubnnoteka LLIOK
3aKkoH HbtoToHa ans https://m.edsoo.ru/ff0c3be8
MaTepuanbHOW TOYKU

10 TpeTun 3akoH HbtoTOHa Ang Bubnnoteka LLOK
MaTepuanbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOro

11 TAaroteHus. Cuna TsKecTu. Bubnnoteka LLOK
MepBas kocMuyeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwuna ynpyroctn. 3akoH Bbubnnoteka LIOK
lN'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cwuna TpeHnus.
KoappmumneHT TpeHus.

13 CI/IJ'I(EqC?OII:IlpOTI/IBJ'IpeHVIFI npwm Bubnmorexa LIOK

https://m.edsoo.ru/ff0c3f76

ABWXEHWUU Tena B XXUAKOCTU
nunu rase
MoctynatensHoe n
BpaLlaTenbHOe ABWXEHNE

14 abcontoTHO TBEpAOro Tena. Bubnuoteka LLOK

https://m.edsoo.ru/ff0c41a6




15

Mmnynec maTtepuanbHomn
TOYKWN, CUCTEMBI
MaTepuanbHbIX TOYEK.
Mmnynbc cunbl. 3akoH
COXpaHeHust nMmnyrnbca.
PeaktnBHoe aBmxeHune

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOLLHOCTb CUSbI.
KnuHeTunuyeckas aHeprus
MaTepuanbHOW TOYKN.
Teopema 06 N3MEHEHUU
KMHETUYECKOW aHEpPrnm

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c4502

17

MoTeHumanbHasn aHeprus.
MoTeHumanbHasn aHeprus
ynpyro gegopmmpoBaHHOM
NPY>XuHbI. MNoTeHumanbHas
9Heprus Tena B6nunaun
NoBEPXHOCTN 3emnu

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c461a

18

19

MoTeHunanbHbIE U
HenoTeHUManbHbIe CUIbI.
CBs3b paboTbl
HenoTeHUuanbHbIX CUn C
N3MEHEHMEM MEXaHUYECKON
SHEprun cucTembl Ten.
3aKoH coxpaHeHus
MEXaHW4YEeCKON 3Heprum

JTabopaTopHas paboTa
«MccnepoBaHune cBA3n
paboThbl CUMbI C UBMEHEHMEM
MeXaHN4YeCKon aHeprun Tena

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0c478c




20

21

Ha NpMMepe pacTsKeHUs!
PE3NHOBOIO XryTay

KoHTponbHas paboTa no
Teme «KnuHemaTtuka.
[JdnHamMmunka. 3akoHbl
COXpPaHEHUs1 B MEXaHUKE»

OcCHOBHbIEe NOSTOXEHNA
MOSEKYNSPHO-KNHETUYECKON
Teopuun. bpoyHoBckoe
aswxeHune. Anddysuns

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0c4b74

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaktep ABUMXKEHUS n
B3aMMOOENCTBUSA YacTuml,
BewecTBa. Moaenu
CTPOEHNSA ra3os, XUOKOCTeN
N TBEPAbIX TES

23

Macca monekyn.
KonnyecTtBo BeLlecTBa.
MocTtosHHas ABoragpo

24

TennoBoe paBHOBeCHE.
Temnepatypa u eé
namepeHue. Lkana
TemnepaTtyp LUenbcus

25

26

MpeanbHbivi ras B MKT.
OcHoBHoe ypaBHeHne MKT

AbcontoTHaa Temneparypa
Kak Mmepa cpegHeu
KWHETUYECKOWN SHEPrnm
ABWXEHWSI MOSEKyI.
YpaBHeHne MeHaeneeBa-

BbubnuoTteka LUIOK
https://m.edsoo.ru/ff0c4fde

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c511e




27

KnanenpoHa

3akoH [JanbTtoHa. [a3oBble
3aKOHbI

28

JTabopaTopHas paboTa
«McecneposaHne
3aBMCUMOCTU MeXay
napameTpamu COCTOSIHUS
pa3peXXeHHoro rasa»

29

30

M3onpouecchl B uaeanbHOM
rase n ux rpaduyeckoe
npeacraBneHne

BHyTpeHHsS aHeprus
TepMoaAMHaMMUYECKOMN
cucTemMbl 1 cnocobbl eé
nameHeHna. Konnyectso
TennoTbl 1 paboTa.
BHyTpeHHAs aHeprus
OAHOATOMHOIO naeanbHoro
rasa

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c570e

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c5952

31

Buabl Tennonepenayn

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0c5¢c36

32

YpaenbHasa TennoémMKoCTb
BeuwlectBa. KonnyecTtso
TennoTbl Npu
Tennonepegade.
AnmabaTHbIn npouecc

BbubnuoTteka LUOK
https://m.edsoo0.ru/ff0c5c36

33

lMepBbIN 3aKOH
TepMoaMHaMUKN N ero
NPUMEHEHNE K

BbubnuoTteka LUOK
https://m.edsoo.ru/ff0c5efc




naonpoueccam
H€O6paTVIMOCTb npoueccos

Bubnnoteka LIOK

34 Bnpupoae. BTopon 3akon https://m.eds00.ru/ff0c6230
TepMOANHAMUKN
35 MpuHunn genctena n Krg Bubnnoteka LUOK
TENSIOBOM MaLLWHBI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo v ero KIf
37 Skonornyeckme npobnemsol
TENNO3HEPreTUKN
O6o0bLwatoummn ypok
38 «MoniJ'Kyn;upHa;/pq)mawka. Burbnmorexa LIOK
https://m.edsoo.ru/ff0c6938
OcHoBbI TEPMOANHAMUKN»
KoHTponbHas paboTta no
39 Teme «MonekynsipHasi Bubnuoteka LLOK
dm3mka. OCHOBbI https://m.edsoo.ru/ff0c6a50
TEepMOANHAMUKINY
MapoobpasoBaHue 1
40 KOHF,)EI,eHCpaLI,VIFI. WcnapeHue un Bubmmorexa LIOK
https://m.edsoo.ru/ff0c63b6
KnneHue
41 SS:OO:VI}'OI';:?::I:H BTA@XHOCTb Bubnmorexa LIOK
. https://m.edsoo.ru/ff0c64d8
BO3ayxa. HacbiweHHbIN nap
TBépaoe Teno.
Kpuctannuyeckne n
42 amopHble Tena. Bubnnoteka LLOK

AHN30TPONUSA CBONCTB
Kpuctannos. Kugkue
Kpuctannbl. CoBpeMeHHble

https://m.edsoo.ru/ff0c65f0




maTepuansl

MnaBneHve n
Kpuctannuaaums. YaenoHas

Bubnnoteka LLIOK

43 TennoTa nnaBfeHus. https://m.edsoo.ru/ff0c6708
Cybnumaums
44 YpaBHeHWe TensioBoro Bubnuoteka LLOK
6anaHca https://m.edsoo.ru/ff0c6820
OnekTpusauma Ten.
45 AnekTpuyecknn 3apag. [ea Bbubnuoteka LUIOK
BMOa SNEeKTPUYeCcKnx https://m.edsoo.ru/ff0c6bcc
3apsigoB
[MpoBOAHMKKN, ONINEKTPUKUN U
46 NoNynpOBOAHUKN. 3aKOH Bubnnoteka LLOK
COXPaHEeHUs 3NEeKTPUYECKOro https://m.edsoo.ru/ff0c6bcc
3apsga
BsaumopencTeme 3apagos.
47 3akoH K'?/J'IOHa. ToquHﬂM Bubnmorexa LIOK
3 https://m.edsoo.ru/ff0c6ced
3NEKTpUYECKnin 3apsag,
Hanpsi»k€HHOCTb
9NEKTPUYECKOro Mnons.
48 |_|pI/IHLTI/II'I cynepnosnumm Bubnmorexa LIOK
N https://m.edsoo.ru/ff0c6df2
9NEKTPUYECKUX NONEN.
JInHUKN HanpskEHHOCTN
Pa6ota cun
49 3NeKTpoCTaTU4eCcKoro nons. Bubnuoteka LLOK
MoteHuman. PasHoCTb https://m.edsoo.ru/ff0c6f00
noTeHuManoB
50 MpOBOOHUKKN U OUINEKTPUKM Bubnnoteka LLOK




51

B 3J1EKTPOCTAaTU4YECKOM
none. D,I/ISJ'IeKTpI/I‘-IeCKaFI
NPoOHNLaeMOCTb

ONEKTPOEMKOCTb.
KoHpgeHcaTop

https://m.edsoo.ru/ff0c7018

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0c7126

52

OnNEKTPOEMKOCTb MIOCKOro
KOHOeHcaTopa. OHeprus
3apshKEHHOro KoHgeHcaTopa

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas paboTa
"NamepeHne
3IEKTPOEMKOCTM
KoHOeHcaTopa"

54

MpuHUMN gencTema n
npuMeHeHne
KOHOEHCaTopoB,
KOonMpoBanbHOro annaparTa,
CTPYWHOro npuHTEpa.
OnekTpocraTnyeckas
3awmTa. 3asemneHune
anekTponpubopos

55

56

ONEeKTPUYECKNI TOK,
yCINoBWS ero
CYyLLIECTBOBaHMUS.

MocTosHHbLIN TOK. Cnna TokKa.

HanpsibkeHwue.
ConpotueneHue. 3akoH Oma
ANS y4acTka uenu
MNocnepoBaTenbHoe,
napannenbHoe, CMeLlaHHOe

Bubnnoteka LUOK
https://m.edsoo.ru/ff0c74f0




57

58

coeflMHeHNe NPOBOAHMKOB.
JTabopaTopHas paboTa
«WM3yyeHne cmellaHHoro
COEeANHEHNSI PE3UCTOPOBY»

PaboTa n mowHoCcTb
3MEeKTPUYECKOro ToKa. 3aKkoH
[bxoynsa-JleHua

3akoH Oma ana nonHomn
(3aMKHYTOW) 9NEKTPUYECKON
uenun. KopoTkoe 3amblikaHue.
JTabopaTopHas paboTta
«UN3mepenne 34C
NCTOYHMKA TOKa U ero
BHYTPEHHErO
COMPOTUBNEHUSA»

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0c7838

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHasi NPOBOANMOCTb
TBEPAbIX METAnNmoB.
3aBUCNMOCTb
COMPOTUBNEHUSI METAIOB
OT TemnepaTtypbl.
CBepxnpoBOANMOCTb

60

61

ONEeKTpUYECKNin ToK B
Bakyyme. CBovcTBa
SNEKTPOHHbIX MY4YKOB

MonynpoBoaHuKN, nx
cobcTBEHHas M NpumMecHas
npoBogumMocTb. CBOMNCTBA
p—n-nepexoaa.
MonynpoBoOAHMKOBLIE

Bbubnuoteka LUOK
https://m.edsoo.ru/ff0c84ae




npunobopbl
OnNEKTPUYECKN TOK B
pacTBopax u pacnnasax

Bubnnoteka LIOK

62 SNeKTPOTMTOB. https://m.edsoo.ru/ff0c82ba
nekTponuTuyeckas
anccoumnaums. InekTponua
OnNEeKTPUYECKNn TOK B rasax.

63 CamocToATENbHbIN U Bubnnoteka LLIOK
HEeCamMoCTOSATENbHbIN https://m.edsoo.ru/ff0c84ae
pa3psg. MonHus. MNnasma
AnekTpnyeckmne Nnpnbopsbl 1

CTPOWNCTBA U UX
64 ﬁpar:(queCKoe NPUMEHEHME. Bubnmorexa LIOK
https://m.edsoo.ru/ff0c86fc
MpaBuna TexHUKu
Ge3onacHocTn

65 O6o6watouimim ypok BbubnuoTteka LUIOK
«OneKkTpoanHaMmmnka https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTta no
Teme «IrekTpocTaTuka.

66 MocTosIHHBIN F:)arleKTpl/lt-lecm/l17| Burbnmorexa LIOK

https://m.edsoo.ru/ff0c8a8a
TOK. TOKM B pasnnyHbIX
cpenax»
Pe3epBHbIN YPOK.
67 KOHT:))oanalepa60Ta no Bubnmorexa LIOK
; . https://m.edsoo.ru/ff0c8c56
Teme "OnekrpogMHamuka
PesepBHbIN YPOK.
68 O6o6watoumin ypok no Bubnmorexa LIOK

Temam 10 knacca

https://m.edsoo.ru/ff0c8f6c




OBLEE KONMYECTBO YACOB
Mo NPOrPAMME

68




11 KNNACC

Ne
n/n

Tema ypoka

KonuyecTBO YacoB

KoHTporsbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

Oata
M3yyYeHus

ANEeKTPOHHbIe
uncppoBble
obpasoBaTesnbHble
pecypchbl

[MOCTOSAAHHbIE MarHUTbI N UX
B3aMMoOOeNCTBMeE.
MarHuTHOe none. BekTtop
MarHUTHOW UHAYKUNW. JTInHun
MarHUTHOM MHOYKUMN

Bbubnuoteka LUIOK
https://m.edsoo0.ru/ff0c9778

MarHuTHoe none
NpoBOAHMKaA C TOKOM. OnbIT
OpcTena. Bsanmopgencteune
NPOBOAHMKOB C TOKOM

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c98fe

JTabopaTopHas paboTta
«M3yyeHme marHmTHoro nons
KaTyLLKN C TOKOM»

[lenctBne MarHUTHOro nonsi
Ha NPOBOLHMK C TOKOM.
Cwuna Amnepa.
JTabopaTtopHas paboTa
«MccnepoBaHue oencreus
NOCTOSIHHOrO MarHuTa Ha
paMKy C TOKOM»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c98fe

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0c9ac0

[enctBne MarHUTHOro nonsi
Ha OBWXKYLLYHOCA
3apshkeHHytlo Yactuuy. Cuna
JlopeHua. PaboTa cunebl

BbubnuoTteka LUOK
https://m.edsoo.ru/ff0c9df4




10

11

JlopeHua
OneKkTpoMarHuTHas
nHOyKums. NoTok BekTopa
MarHuTHom uHgykummn. 30C
MHOYKUMN. 3aKOH
3M1eKTpOMarHUTHOM
nHaykumn dapages
JTabopaTopHas paboTta
«/ccnepoBaHune siBreHus
3NEeKTpoOMarHUTHOM
NHOYKUNNY
WHAOyKTUBHOCTL. fABreHve
camouHaykuuun. 34C
camMoMHAYKUMK. JHeprmus
MarHUTHOro NOnNs KaTyLKn C
TOKOM. ONEKTPOMarHNUTHoe
none

TexHuyeckne ycTponctaea u
NX MPUMEHEHME:
NOCTOSIHHbIE MAarHUTbI,
3MEKTPOMArHuTbI,
anekTpoasuratens,
YCKOPUTENN 3NeMEHTapHbIX
4YacTuy, UHOYKLMOHHANA Neyb
O6o6watoumm ypok
«MarHuTtHoe none.
OneKkTpoMarHuTHas
NHOYKUMSA»

KoHTponbHas paboTa no

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0cal150

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0ca600

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cab82

Bubnuoteka LLOK




12

13

14

Teme «MarHuTtHoe none.
OnekTpoMarHuTHas
NHOYKUMA»

CBobOOgHblIE MEXaHUYecKne
KonebaHus. MapmoHuyeckme
konebaHus. YpaBHeHue
rapMOHNYeCcKnx konebaHun.
MpeBpalueHne aHeprnm

JTabopaTopHas paboTta
«ccneposaHue
3aBMCUMOCTU Nepuoaa
ManbIx KoriebaHun rpysa Ha
HATWU OT OSINHbI HATU U
Maccbl rpysa»

KonebaTtenbHbln KOHTYP.
CBoboHble
3NEKTPOMarHUTHbIE
konebaHua B ugeanbHOM
KonebaTtenbHOM KOHTYpe.
AHanoruns mexay
MeXaHU4YeCKuMmu u
3NEeKTPOMarHUTHbIMU
konebaHnamm

https://m.edsoo.ru/ff0cad58

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0caf06

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0cb820

15

dopmyna TomcoHa. 3akoH
COXpaHeHWs1 3Heprnn B
ngeanbHOM KonebaTenbHOM
KOHTYype

BbubnuoTteka LUOK
https://m.edsoo.ru/ff0cb9c4

16

MNpeacraBneHne o
3artyxarowmx konebaHunax.

BbubnuoTteka LUOK
https://m.edsoo.ru/ff0cbb86




BbIHY)XAEHHbIE
MexaHun4eckme konebaHus.
PesoHaHc. BbIHyXaeHHble
3NEeKTpoOMarH1UTHbIe
konebaHus

17

[MepeMeHHbIN TOK.
CwuHyconganbHbIN
nepemMeHHbIn ToK. MOLWHOCTb
nepemMeHHOro Toka.
AmnnuTyaHoe 1
AencTByloLLee 3Ha4YeHne
CUnbl TOKA N HaNpPsXeHus

Bubnnoteka LLOK
https://m.edsoo.ru/ff0cbd34

18

TpaHcdopmaTop.
MponsBoacTeo, Nepegada n
notpebneHune
3NEeKTPUYECcKon aHeprum

19

YCTPOMCTBO 1 NpakTUyeckoe
npuMeHeHne
3MEKTPUYECKOro 3BOHKA,
reHepaTopa NnepeMeHHoro
TOKa, NIMHUN
anekTponepeaay

Bbubnuoteka LUIOK
https://m.edsoo.ru/ff0cc324

20

JKOoMnornyeckne pucku npum
npon3BoacCTBe
anekTpoaHepruun. KynbTypa
MCNONb30BaHUSA
3NEKTPOIHEPrun B
NnoBCEeAHEBHOWN XXNU3HU

21

MexaHun4eckune BOJIHbI,

BbubnuoTteka LUOK




YCIOBUA pacnpocTpaHeHus.
Mepuog. CkopocTb
pacnpocTpaHeHus U AnuHa
BOSHbI. [lonepeyHbie n
NPoAOSbHbIE BOSHbI

https://m.edsoo.ru/ff0cca54

3ByK. CKOpPOCTb 3BYKa.

Bubnnoteka LLIOK

22 pomKocT 3gyka. Beicota https://m.edsoo.ru/ff0cccOc
ToHa. Tembp 3ByKa
OneKTpOMarHUTHbIE BOSIHbI,

3 NX CBOWCTBA M CKOPOCTb. Bbubnnoteka LLIOK
LWkana anekTpoMarHUTHbIX https://m.edsoo.ru/ffOccfe0
BOJH
MpuHUMNBI pagmMocBaA3n n

o4 TenesngeHusa. Passutue
CpencTB CBA3N.
Paguonokauuns

o5 KoHTpornbHas pabota BbubnuoTteka LUIOK
«KonebaHus n BONHbI» https://m.edsoo.ru/ff0cc6f8
MpsmonuHenHoe

acnpocTpaHeHue cBeTa B
26 SD,HOF[Z))O,D,HpOﬁ cpege. Bubnuoreka LIOK
. https://m.edsoo.ru/ff0cd350

To4euHbI NICTOYHUK CBETA.
Jlyy cBeTa
OTpaxeHune ceeTa. 3akoHbl

57 OTpaXkeHnda ceeTa. Bubnnoteka LLOK
MocTpoeHne nsobpaxeHui B https://m.edsoo.ru/ff0cd4e0
NAOCKOM 3epkarne

o8 lNpenomneHne ceeTa. BbubnuoTteka LUOK

[MonHoe BHYTpeHHee

https://m.edsoo.ru/ff0cd7f6




29

30

oTpaxeHue. [NpenenbHbIn
Yron NosiHOro BHyTPeHHero
OTpaxKeHus

JTabopaTopHas paboTta
«M3mepeHne nokasartens
npenomMreHns cTekna»

JInH3bl. MocTpoeHune
n3obpakeHnn B NMH3e.
dopmMyna TOHKOW JIUH3bI.
YBenuyeHue nnH3bl

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0cd67a

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0cddi1e

31

JTabopaTtopHas paboTa
«MccnepoBaHue CBONCTB
N300pakeHNn B NiMH3ax»

32

HOucnepcus ceeta. CnoXxHbin
cocTaB benoro ceeTa. LiBeT.
JTabopaTtopHas paboTa
«HabnogeHne gucnepcumn
cBeTa»

33

NHTepdepeHuus caeTa.
Oundpakums ceeta.
AundpakumoHHas peLuéTtka

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0ced22

34

35

MonepeyHOCTbL CBETOBbLIX
BOSIH. [Nonsipusauus ceeta

OnTunyeckne npnbopsbl 1
YCTPONCTBA U YCrOBUS UX
6Ge3onacHoro NpUMeHeHns

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0cf02e

36

["paHnLbl NPUMEHUMOCTU
KIaccu4eckom MexXaHUKN.

BbubnuoTteka LUOK
https://m.edso0.ru/ff0cf862




MocTynaTtbl cneynansHOW
TEeopuUn OTHOCUTENBHOCTU

OTHOCUTENBHOCTD

37 OAHOBPEMEHHOCTMN. Bubnnoteka LLIOK
3ameaneHve BpeMeHU u https://m.edsoo.ru/ff0cfa42
COKpaLleHne ASnHbI
OHeprms 1 UMNynbC

38 PEnSTUBMUCTCKOM YacTuLbl. Bbubnnoteka LLIOK
CBA3b MaccChbl C 3Hepruen un https://m.edsoo.ru/ff0cfc68
UMNYNbCOM. QHEpPrus NOKos
KoHTponbHas paboTta

39 «OnTuka. OcHoBbI Bbubnuoteka LUIOK
crneunanbHOn Teopumn https://m.edsoo.ru/ff0cf6f0
OTHOCUTENMbHOCTUY

40 ®oToHbI. Dopmyna MNnaHka. Bubnuoteka LIOK
OHeprusa n umnynbc PoToHa https://m.edsoo.ru/ffOcfe16
OTKkpbITUE N ccrnegoBaHne BubnvoTeka LIOK

41 (poToapcpeta. Onertel A. T https://m.edsoo.ru/ffOcffc4
CrtonetoBa
3akoHbl hoToaddekTa.

42 YpaBHeHe JNHLITENHA AN Bbubnnoteka LLIOK
doToaddekTa. «KpacHas https://m.edsoo.ru/ff0d015e
rpaHvua» otoadpdekTta

BneHne ceeta. OnbITbl .
43 ﬂéﬂe%eneesa.ex?/lmc;qecme Bubnuorexa LIOK
- https://m.edsoo.ru/ff0d04a6
AencTeune ceeTa
44 TexHuyeckune ycTpomnctaea u

npakTn4eckoe npuMmeHeHune:




dOoTO3NEMEHT, POoTOL4ATHNK,
conHevHas 6atapes,
cseToamon

PewweHune 3agay no teme

Bubnnoteka LLIOK

45 | «SnemenTLl kaaHToBON https://m.eds00.ru/ff0d0302
ONTUKNY»
Mopgenb atoma TOMCOHa.
OnbITbl Pe3epdopaa no
46 paccesHuio oﬁicﬁﬂu. Bubnmorexa LIOK
https://m.edsoo.ru/ff0d091a
lMnaHeTapHas mogernb
aToma
Bbubnuoteka LUIOK
47 Mocrynare! Bopa https://m.edsoo.ru/ff0d0afa
N3ny4yeHune n nornowieHne
OTOHOB Npu nepexone
48 :)Toma c O)J,FI)-IOFO )F/)pOBEFI Bubmmoreka LIOK
- https://m.edsoo.ru/ff0d0afa
3Heprum Ha apyron. Bugpl
CMeKkTpoB
BonHoBLIe cBOMCTBA YacTuL.
BonHbl e bponns.
49 KopnycfynﬂsHo—BonHOBoM Bubnuotexa LIOK
https://m.edsoo.ru/ff0d0ca8
ayanunam. CnoHTaHHOE n
BbIHYXXOEHHOE N3nyyeHne
OTKpbITHE
aanoaktTnBHocTU. OnbITbl
50 Fliegep opaa no BbubnuoTteka LUOK
https://m.edsoo.ru/ff0d0fd2
onpeaeneHunto coctaesa
pPaanMoaKTUBHOIO U3NYyYeHUs
51 Csonctea anba-, 6eta-,




52

53

54

ramma-uanyyeHus. BnusiHme
pPaanoaKkTUBHOCTU Ha XXMBbIe
opraHv3mbl

OTKpbITME NPOTOHA U
HenTpoHa. N3oTonbl. Anbda-
pacnag. ONeKTPOHHbIN U
No3UTPOHHLIN BeTa-pacnag.
Mamma-unsnyyeHune

OHeprus cBsi3n HYKNOHOB B
aape. AgepHble peakumn.
ApepHbin peakTop.
Mpobnemsbl, NnepcnexkTuBsbI,
3KONorn4yeckme acnekTbl
SAepHON SHEepPreTukn

OnemMeHTapHble YacTuLbl.
OTKpbITME NO3UTPOHA.
MeToabl HabnogeHus n
permctpauumn anemMeHTapHbIX
yacTtuy,. Kpyrnbein cton
«®PyHOameHTanbHble
B3ammogencteusa. EgnHcTBo
dom3n4eckom KapTUHbI MUpa»

Bubnnoteka LLIOK
https://m.edsoo.ru/ff0d1162

Bbubnnoteka LLIOK
https://m.edsoo.ru/ff0d1356

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0d0e38

55

Bua 3Bé3agHoro Heba.
CosBe3aus, sipkme 3B€3abl,
nnaHeTsbl, UX BUANMOE
aBuxeHne. ConHevyHas
cuctema

56

ConHue. ConHevHas
aKTUBHOCTb. ICTOYHUK




57

3Heprum ConHua n 3Bé3g

3BEé3abl, X OCHOBHbIE
XapaKTepucTmkn. 38€3abl
rmaBHoOM
nocneaoBaTenbHOCTU.
BHyTpeHHee cTpoeHue
3B€3a. CoBpeMeHHble
npeacTraBneHust o
NPOUCXOXAEHUN U
asontounn ConHua u 3B€374

58

MneyHbIn NyTb — Hawwa
"anakTuka. NonoxeHne n
aswmxeHne ConHua B
ManakTuke. [anakTuku.
YépHble ablpbl B sapax
ranakTuk

59

BceneHHas. Pasberanune
ranaktuk. Teopus bonbLioro
B3pbIBa. Penukrosoe
nanyyeHune. Metaranaktuka

60

61

HepeLlueHHble npobnemsl
acTpOHOMUMK

KoHTponbHas paboTta
«nNemMeHTbl aCTPOHOMUN 1
acTpoU3NKN»

62

O6o6watowmin ypok. Ponb
PU3MKN 1 aCTPOHOMUN B
3KOHOMUYECKOWN,
TEXHONTOrM4YECKON,




63

64

65

66

67

coumarnbHON N 3TUYECKON
chepax oeaTenbHOCTH
yenoseka

O6o6watowmi ypok. Ponb n
MeCTO (PU3NKM "
aCTpPOHOMMUN B COBPEMEHHON
Hay4YyHOW KapTuHe Mupa

O6o6watowmi ypok. Ponb
domsn4eckom Teopum B
dopmMmpoBaHum
npeactaBneHnin o
P13nYeckom KapTmHe Mupa

O6o6watowmi ypok. Mecto
dom3n4eckon KapTUHbI MUpa
B obwem pagy
COBPEMEHHbIX eCTECTBEHHO-
Hay4HbIX NpeacTaBneHnn o
npupoae

Pe3epBHbIN YypOK.
MarHuTHOe none.
OrnekTpoMarHuTHas
NHOYKLMSA

PesepBHbin ypok. OnTuka.
OcHoBbI crieumansHon
TEOPUN OTHOCUTESTBHOCTH

68

PesepHbin ypok. KBaHTOBas
duamnka. OnemeHTbl
aCTPOHOMMUU N aCcTPOPU3MKM

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d1784




OBLIEE KONMYECTBO YACOB
Mo NPOrPAMME

68







YYEBHO-METOAWYECKOE OBECIMNEYEHUE OBPA3OBATEJIBHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAJIbI OANA YYEHUKA

METOAOUYECKUE MATEPWAIbLI ANA YHYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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