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NMNOACHUTENBbHAA SAINMNCKA

Mporpamma no hnsnke 6a30BOro ypoBHA Ha YpOBHE cpeAHero oouero
oGpa3oBaHMA pa3paboTaHa Ha OCHOBE MONMOXEHUA n TpebGoBaHUW K
pe3ynbTataM OCBOEHUSI OCHOBHOW oOGpasoBaTe/ibHO MporpaMmbl,
npeactaB/ieHHbIX B ®FOC COO, a Takke ¢ y4étom heagepanbHoii padouen
nporpaMmmMbl BOCNUTaAHMA U KOHUENUMUKU npenogaBaHus yuyeo6HOro npegvera
«Pnsnka» B obGpasoBaTes/ibHbIX OpraHusauusax Poccuiickon depgepauum,
peannsyrowmnx OCHOBHble 06pa3oBaTe/ibHble NporpamMmmbl.

CopgepxaHue nporpaMmmbl Mo u3nKe HanpaB/eHO Ha ¢opmupoBaHue
€CTeCTBEHHO-Hay4HOI KapTuHbl Mupa oby4yarowmxca 10-11 knaccoB nNpu oGyvyeHum
nx (pI/ISI/IKe Ha 6a30BOM ypoBHEe Ha OCHOB€e CUCTeMHO-4eATeJ/IbHOCTHOro noaxopa.
Mporpamma no c¢usuke coorBeTcTBYeT Tpe6oBaHnAM ProC COO K nnaHMpyembiM
NMAYHOCTHbIM, NpegMeTHbIM N MeTanpeaMeTHbIM pe3y/ibTartamM 06y‘-IEHI/I$|, a TaKXxe
yuuntbiBaeTt HEOGXOAI/IMOCTb peannsaymn  MexnpegmeTHbIX cBA3el dJI/ISI/IKl/I (o
€CTeCTBEHHO-HayUYHbIMU y4eOHbIMU npeameTamu. B Heli onpepenstoTcA OCHOBHbIE
uennm n3yyeHus CbVI3I/IKI/I Ha ypoBHe cpeaHero o6u.|,ero 06pasoBava, nnaHupyewmbie
pe3ynbTarbl OCBOEHUA Kypca (pI/ISI/IKl/I: NMUYHOCTHbIE, MeTanpegmMmeTHble, npegmMmeTHble
(Ha 6a3oBOM ypOBHe).

Mporpamma no pusnke BKAOYAET:

nnaHupyeMbie pe3ynbTaTbl 0CBOEHUs1 Kypca (U3uKn Ha 6a30BOM
YPOBHE, B TOM HMCJ1€e NpegMeTHble pe3y/ibTaTtbl MO rogam 06yqum|;
copepxaHue yyeGHoro npegmeta «Pusuka» rno rogam ooyyeHus.

dusnka Kak Hayka O Haubosiee oOWMX 3aKOHaAX NpupoAbl, BbiCTynasi B
KauecTBe yueOHOro rnpegmMeta B LWWKOJ1e, BHOCUT CyLLECTBEHHbI BKag B CUCTEMY
3HaHUii 06 oKpyxalowem Mmupe. LUKONbHLIV Kypc hU3MKKM — cMcTeMoo6pasyrownii
ONA  eCTeCTBEeHHO-Hay4YHbIX Y4yeOHbIX MNpeaMeToB, MNOCKOMbLKY husnyeckue
3aKOHbI neXxat B OCHOBE rnpoueccoB U HBHEHMVI, n3yyaembix XI/IMI/Ieﬁ, 6v|onome|‘/‘|,
cdmsnueckoii reorpacpuein u actpoHomueil. Mcnonb3oBaHue U akKTUBHOEe
npMMeHeHMe (PM3MUEeCKUX 3HaAHUW onpepensieT Xxapaktep W pasBuTue
pasHOOGpa3HbIX TexHosnornii B cdepe 3HepreTUKN, TPaHCMNOpPTa, OCBOEHUA
KOCMOCa, NOJIy4eHMA HOBbIX MaTepuanoB C 3afjaHHbIMU CBOWCTBaMU U ApPYyrux.
N3yueHne dn3Mkm BHOCUT OCHOBHOIW BKnag B (hopmMuMpoBaHuEe eCTeCTBEHHO-
Hay4yHOW KapTUHbI MUpa oGy4arowmxca, B (hopMmupoBaHue yMeHUA NMPUMEHATb
Hayl-IHbIﬁ MeTo4 NO3HaHuUA Npu BbIMOJ/IHEHNN MU yl-leﬁHbIX MCCHEAOB&HMVI.

B OCHOBY Kypca (um3nkmu p[ana YypoOBHA cpegHero oouwero
oGpasoBaHUsA NOJIOXKEH psAg naei, KOTopble MOXHO paccMaTpuBaTb Kak
MNPUHLUNbI €ro NOCTPOEHUA.



Npes uenoctHocTu. B cOOTBETCTBUM C Heli KypC ABNAETCA NOrnvecKun
3aBepLEHHbIM, OH COAEpPXWUT MaTepyasl U3 BcCex pasfgenos (uU3nKu,
BK/1IOYAeT KaK BONPOChl K/TaCCUUYECKOM, TaK U COBPEMEHHO (hUsnkm.

Npea reHepanusauyun. B cooTBeTCTBUM C Heil mMaTepuan Kypca
hmnsnkn o6 beagUHEH BOKpPYr hmsnueckux teopuii. Begywmum B Kypce
aBnsetca oopMupoBaHue NpeacTaB/iEeHNt O CTPYKTYPHbIX YPOBHAX
MaTepuu, BeLlecTBe U Nnosne.

Npea rymaHutapusayumu. Eé peanusayus npegnonaraeT
ucnosib3oBaHne rymMaHUTaApHOro noTeHuuana ((puU3MUecKo  HayKw,
OCMbIC/IEHUEe CBSA3U pasBUTUA (PU3NKK C pa3BUTMEM OOLLECTBA, a TaKke C
MUPOBO33PEHYECKMMU, HPABCTBEHHbLIMU U 3KOJIOTMUYECKMMU NpoGnemamMu.

Npea npuknagHoii HanpaBneHHocTU. Kypc chmsuku npegnonaraer
3HAKOMCTBO C LUUPOKMM KPYroM TeXHUYECKUX U TeXHOJSIOrmyeckKux

NPUIOXKEHUN N3YUEHHbIX TEOPUI U 3aKOHOB.
Npea a3konornsauyuum peanusyetcs MocpeacTBOM BBeAEHUA 3/IEMEHTOB

coiepXaHusl, NOCBALEHHbIX 3KO/IOrMYECKMM Npo6/ieMaM COBPEMEHHOCTU, KoTopbie
CBfi3aHbl C pPasBUTUEM TEeXHUKU U TEXHO/NOrMiA, a TaKkKe OGCYXAeHus npo6sem
pauMoHa/IbHOrO NPUPOAONOIL30BAHUA U IKOSIOTMUYECKOI 6e30MacHOCTM.

CTep)XHEeBbIMU 3/IeMeHTaMun Kypca (U3MKU Ha YpOBHe cpeaHero
ob6uwero o6pasoBaHuAa ABNAOTCA pusnyeckme teopumn (cpopmupoBaHume
npeacTaBNeHUn O CTPYKTYype NOCTpPoeHuA (husnyeckoi teopumn, ponu
(pyHAaAMEHTa/IbHbIX 3aKOHOB U MNPUHUUMNOB B  COBPEMEHHbIX
npeactaBneHUsIX O npupoge, rpaHMuax NPUMEHMMOCTU Teopwuii, ansa
ONnucaHnsa ecCTeCTBEHHO-Hay4YHbIX AB/IEHUIA N NMPOLLECCOB).

CuUCTeMHO-AeATENbHOCTHbIE nopxon B Kypce ¢usnkm peanusyercsa
npexae BCero 3a CYET opraHMsayum I3KCNepUMMEHTa/IbHOI [eATeNbHOCTU
oGyuarouwmxca. Ana 6a30BOro ypoBHs Kypca dM3UKM — 3TO UCNONIb30BaHue
cucTeMbl (PPOHTA/IbHbLIX KPAaTKOBPEMEHHbIX 3KCMEPUMEHTOB U N1a6opaTopHbIX
paboTt, KoTopble B nporpamMme no ¢m3mMke 06beAguHEHbl B OOLUA CNMCOK
YUYEHNYECKUX MpakTUMYecKnx paboT. BbigeneHne B yKasaHHOM nepevHe
naéopartopHbiX  pa6éoT, MNpPOBOAUMBIX [AJI1  KOHTPONA U OLEHKM,
ocyllecTBsieTCA Yy4yacTHMKamMu o6GpasoBaTes/ibHOro mnpouecca ucxoaa wus3
0COGEHHOCTEl M/IAHUPOBAHUA M OCHaLleHust KaouHeta n3uku. Mpu aTom
obecneunBaeTcA OB/lajgeHNe OOy4aloWMMUCA YMEHUAMU NPOBOAUTDL
KOCBEHHble U3MepPEeHUsi, uccriefoBaHUsA 3aBUCUMOCTe PU3MUECKUX BESTNUMH
M NOCTAHOBKY OMNbITOB MO NMPOBEPKe NPeA/I0XEHHbIX FTMNoTes.

Bonblioe BHUMaHME yaensieTcA pelleHN0 PacyEéTHbIX N KaUeCTBEHHbIX 3ajad.
Mpu 3aToM ANA pacuETHbLIX 3a4a4 MPUOPUTETOM ABASAIOTCA 3a4a4M C ABHO 3afaHHOI
CbVI3I/I‘-IeCKOI7I Mogesibio, No3Bosidoune NPpUuMeHATb N3yHYeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KaK U3 OAHOro pasgesia Kypca, Tak U UHTerpupys
3HaHuA U3 pas3HbIX pasgenoB. [NA KayeCTBEHHbIX 3agay NMPUOPUTETOM
ABNAIOTCA 3a4aHUA Ha 06 bACHEHUE NpoTeKaHus PU3NUeCKUX ABMIEHNI U
NnpoueccoB B OKpyXawllei XusHu, Tpedyrouwme BbiGopa hmsnueckomn
MoAenun gns cutyauum npakTuKo-opueHTUpPoOBaHHOroO Xapakrepa.
B cooTBeTCTBUN C TpeboBaHusmMu Proc COO K wmarepuasibHO-
TEXHNUYECKOMY oGecneyeHuio yyeGHoOro npouecca 6a30Bbli YPOBEHb Kypca
¢ou3mkn Ha ypoBHe cpegHero oouero oopasoBaHUSA AO0/MKEH U3ydYaTbCA B
ycnoBusIX  nNpeaMeTHOro Ka6uHeta (UM3MKMW WM B YC/IOBUAX
MHTErpupoBaHHOro KabuHeTa NMpeaMeTOB eCTeCTBEHHO-Hay4yHoro uukna. B
KabnHete (puM3MKN  [O0/MKHO ObITb  HeoGXogumoe  nabopaTtopHoe
o6opypoBaHue pAns BbINOJIHEHUA YKa3aHHbIX B nporpamme no dusuke
yYeHUYEeCKUX NpakTUuYecKux padboT U AeMOHCTpPaLMoOHHOe 06opyaoBaHue.

[AemoHcTpaunoHHoe o6opyaoBaHue hopMmnpyeTca B COOTBETCTBUM C
NPUHLMNOM MUHUMaJIbHOI [OCTATOYHOCTU U oGecneuMBaeT MOCTAHOBKY
nepevyucnieHHbIX B nNporpaMmme no pusnke KAYEBbIX AeMOHCTpauuin ana
uccnepoBaHMA U3ydyaeMbliX SIBNEHUA U MPOLECCOB, 3MMUPUYECKUX W
yHAaMEeHTa/IbHbIX 3aKOHOB, UX TEXHUYECKNX MPUMEHEHWIA.

Nab6opatopHoe oGopyaoBaHMe ANl YYEHUUYECKMX MpakTUYecKnx paodoTt
dopmupyetca B BuAe TeMaTUUECKUX KOMMMEKTOB U oGecneuvBaeTcA B
pacuéTe oOAHOro KoMmMn/eKTa Ha ABYX oOy4yawwmxca. TemaTuyeckue
KOMMJIEKTbI J1abopaTopHOro 0o6opyAoBaHUA [O/MKHbI OblTb NOCTPOEHbI Ha
KOMMJIEKCHOM MCMNO/Ib30BaHMN aHa/I0roBbIX U L(POBLIX NPUGOPOB, a TakKke
KOMMbIOTEPHbIX U3MEPUTENIbHLIX CUCTEM B BUAe LUPpoBbIX 1abopaTopuil.

OCHOBHbIMUY LeNIIMU n3y4yeHust pusnkmn B ooLemM ob6pasoBaHNMN ABNSIOTCA:

cdhopmupoBaHue MHTEpeca N CTPeMJIEHUA 0GyUYaloLNXCA K
Hay4YHOMY N3y4YeHUIo Npupoabl, pasButue ux

WHTENNEeKTYyaNIbHbIX U TBOPYECKUX CNIOCOBHOCTEI;
passutue I'Ipe,qCTaBl'IEHI/Iﬁ O HaAy4YHOM mMeToAe No3HaHunA n q‘)OpMMpOBaHI/Ie

nccnepoBatesibCKOro OTHOLWEHUA K OKpyXXalowWwnum ABJ1I€eHUAM;
dopMmupoBaHme Hay4HOro MMPOBO33PEHUs Kak pe3ysibTaTa U3yueHus
OCHOB CTPOEHUA MaTtepun N (pyHAaMeHTa/IbHbIX 3aKOHOB (DU3NKU;
cdopmupoBaHue ymeHuii 06 bACHATb ABMIEHUSA C UCNO/Ib30BaHUEM
hn3MyeCcKNX 3HAHUI U HayUYHbIX AOKa3aTesiIbCTB;
cdoopmupoBaHue npeacrasneHun o ponm uUsnkKn ans
pasBuUTUA APYIMX eCTeCTBEHHbIX HayK, TEXHUKU U TEXHONOINA.
[oCTmKeHne 3TUX Leneii o6ecrneumBaeTcs pewieHneM crneaylowmx sagay B

npouecce nM3yuyeHust Kypca (pM3nMKn Ha ypoBHe CpefHero o6uero o6pasoBaHus:



npuoopeTteHne CUCTEeMbl 3HaHWA 06 o0O6WKUX U3NUEeCKnX
3aKOHOMEpPHOCTAX, 3aKoOHaX, TeopusX, BK/IlOYass MeXaHUKY,
MOJIEKYNAPHYI0O  (PU3NKY, INIeKTPOAUHAMUKY, KBaHTOBYIO
PU3uKy 1 asieMeHTbl aCTPOPU3UKM;

dopmupoBaHne ymeHunii NPUMEHATb TeopeTUYeCKNe 3HaHUS
ANA 06 bsACHEHUA (husnyecknx ABIEHUIA B Nnpupoae n ansa
NPUHATUA NPaKTUYECKUX peLleHniA B NOBCeAHEBHOW XXU3HU;
OCBOEHME CNOCOGOB pelLleHUs pa3/IMYHbIX 3a4a4 C IBHO 3af,aHHOIA
cmsnueckoit mogensto, 3agad, NogpasyMeBaloLUX CaMOCTOATEIbHOE
co3gaHune pnsnueckoint Mogenu, afeKkBaTHoOW yCNoOBUAM 3apauu;
noHnMaHne PU3nNYecKux OCHOB U NMPUHLUNOB AeicTBUSA
TeXHUYECKNX YCTPOMCTB N TEXHOIOTNYECKUX NpoLeccoB, Nx
B/IMSTHUA HA OKPYXXaloLLyo cpeay;

oB1ageHne metogamMmu CamoCToATe/IbHOIo NJ1IaHMpoBaHuA N npoBeaeHnA
(*)I/I3I/I‘-IECKI/IX 9KCNepuMmeHToB, aHaUJIn3a N nHtepnpetauuun I/IH(*)OpM&U,I/II/I,
onpeagenieHnsa goCTtoBepHOCTU NMNOJIYHYEHHOrIoO pe3ysibTarta,;

co3faHue yc/i0oBuUii ANna pasBuUTUA YMEHUN NPOEKTHO-
uccnepoBaTesibCKO, TBOPUYECKOI AeATENIbHOCTU.

Ha usyueHue cdmsuku (6a3oBblii YpOBEHb) HA YPOBHE CpenHero
o6uero obpasosaHmsa oresoautca 136 yacos: B 10 knacce — 68 yacos
(2 yaca B Hegento), B 11 knacce — 68 yacoB (2 yaca B HeAento).

Mpepgnaraembin B  nporpamme no  du3nke nepeyeHb
NnadopaTtopHbIX U NMPaAKTUYECKUX paboT ABNAETCA PeKOMEHA0BaHHbIM,
yuuTesnb genaeT BbIOOP NpoBeAeHUA nabopaTopHbIX paboT M ONbITOB
C YY4ETOM MHANBUAYANIbHbIX OCOGEHHOCTE 06yUYaloLWNXCA.



COAEP)XXAHUE OBYYEHUA
10 KIJ/IACC

Paspgen 1. ®nsuka n metoAabl Hay4yHOro No3HaHusA
dusuka - HayKa o npupoae. Haquble MeTOo4bl MO3HAHUA OKpYyXatoLiero
Mupa. Ponb aKcnepumeHta WM Teopun B
npouecce NO3HaHUSA npupopabl.

JKkcnepumeHT B ousmke.
MogenupoBaHue pnsnvecknx ABEHUN n npoueccoB. HayuHble runoTesbl.

dusnyeckue 3aKoHbl 1 Teopun. rpaHI/ILI,bI nPUMEHNMOCTU d)VI3I/Il-IECKMX 3aKOHOB.
MpuHUMN coOTBETCTBUA.

Ponb n mecto ¢pnsnkn B popmmpoBaHun COBpEMEHHOI HaAYyUHOW
KapTUHbI MUpa, B NPaKTUYECKOW AeATeNbHOCTU Nohen.

JdemoHcTpauumn

AHanoroBble U1 uUudpoBble UN3MEpPUTENbHbIE MNPUOOPDI,
KOMMNbIOTEPHbIE AaTUUKM.

Paspen 2. MexaHuka

Tema 1. KuHemaTuka

MexaHun4yeckoe ABMKeHue. OTHOCUTENNIbHOCTb MeXaHNYeCKoro ABMKEHUA.
Cuncrema otcuéta. Tpaektopus.

MepemewieHne, CKOpocTb (CpeAHA CKOpPOCTb, MrHOBEHHas
CKOpPOCTb) U YCKOpEeHUe MaTepuasibHOW TOUKU, UX MPOEKLUUM Ha ocu
cucTembl KoopauHaT. CnoXxeHune nepemeLyeHunii U CNoXXeHne CKOPOCTEN.

PaBHOMepHOEe M paBHOYCKOpPEHHOE MPAMOJ/IMHENHOE ABWXEHUe.
Mpathnkn 3aBUCUMOCTU KOOpAMHAT, CKOPOCTU, YCKOPEHuA, nytn u
nepemMeLlleHns MaTepmasibHOW TOUKU OT BPEMEHM.

CBo60ogHOE NageHne. YCKopeHue cBO604HOro nageHus.
KpVIBOﬂI/IH&VIHOE ABWXeHue. ,D,BI/I)KEHI/IE MaTepmaanoﬁ TOYKN NO OKPYXHOCTU C

NMOCTOSAAHHOI Mo MOA4yJ/1l0 CKOPOCTbHO. YrnoBas CKOPOCTD, NINHelHaA CKOPOCTb.
Mepunopg n yactota o6palleHns. LieHTpocTpemuTenbHOe YCKOpPEHUeE.
TexHNnyeckne YCTPOMCTBA WU MNpPaKTUYECKOe TMNPUMEHEHMe:
cnupaomeTp, ABMKXEeHUEe CHapaaoB, uenHble U peMEHHbIe nepeaayun.
AdeMoHcTpaunn
Mopgenb cuctemMbl OTCY€Ta, WANMKOCTPaUUA KUHeMaTU4yecKux
XapaKTepucTuk ABNXEHUSA.
MpeoGpa3oBaHMe ABMKEHUI C UICNOJIb30OBAHMEM NPOCTbIX MEXaHU3MOB.
MageHve Ten B Bo3ayxe U B pa3peXXeHHOM NpoCcTpaHCTBe.
HaGnogeHne gBnxeHUA Tena, OpoLIEeHHOro nog yrnom K
rOPN30OHTY U TOPU3OHTAJIbHO.



MN3mepeHne yckopeHuss CBOGOAHOro nageHus.

HanpaBneHue CKOpoCTU NpU ABUWKEHUU MO OKPYXXHOCTMU.

YUyeHNUYeCKU IKCNnepuMeHT, 1aéopaTtopHble padoThbl

N3yyeHne HepaBHOMEPHOro ABWXEHUS C UeNbio onpegeneHuvusd
MrHOBEHHOI CKOPOCTM.

WccnepoBaHne COOTHOLWEHUA MeXAay NyTAMU, NPOMAEHHbIMU TE/IOM
3a nocnepgoBaTtesibHble  paBHble MPOMEXYTKU  BpeMeHu npu
paBHOYCKOPEHHOM ABWXEHUN C HaYa/IbHOI CKOPOCTbI0, PaBHOI HYJIIO.

N3yueHune agBMXEHUN WapuKa B BA3KOW XNAKOCTU.

N3yuyeHue gBMXEHUA Tena, 6poLIeHHOro

ropusoHTasibHO. Tema 2. luHamMuka

MpuHUMN OTHOCUTENIbHOCTU Fanunes. NepBbliA 3aKOH
HbloTOHA.

MHepuuanbHble cucteMbl OTCUETA.

Macca tena. Cuna. MpuHuMn cynepnosuuum cun. Bropoi 3akoH HbloToOHa
ANA MatepuasibHOWN TOUYKU. TpeTuii 3akoH HeloTOHA ANs MaTepuasibHbIX TOYEK.

3akOH BceMuUpHoOro TAroteHua. Cwuna TsKecTu. [epBad
KOCMU4YyeckKasd CKOpPOCTb.

Cuna ynpyrocTtu. 3akoH N'yka. Bec Tena.

TpeHue. Bugbl TpeHUs (NOKOSA, CKOMbXXeHUs, KaueHust). Cnna TpeHus. Cyxoe
TpeHue. Cuna TPeHUA CKOJIbXEHUSI U cuna TpeHns nokosl. KoadpdpuymeHT TpeHus.
Cuna conpoTuBieHUs1 NPU ABUXEHUN Tena B XXUAKOCTU UM rase.

MoctynartenbHoe 1 BpawarenbHoe ABMKeHNe abCoMIOTHO TBEPAOro Tena.

MomMeHT cunbl OTHOCUTE/ILHO OCU BpalleHus. lNneyo cunbl. YcnoBus
paBHOBecusi TBEpPAOro Tena.

TexHU4YecKue yCTpoicTBa U NpakTUYecKkoe NpuMeHeHune:
noALWUNHUKN, ABMWKEHNE UCKYCCTBEHHbIX CMYTHUKOB.

JdemoHcTpauuun

fiBNneHue uHepuuum.

CpaBHeHue Macc B3aMMogeuCcTBYOLWMX Tes.

BTopoii 3aKOH HblOTOHA.

N3mepeHune cun.

CnoxxeHue cun.

3aBucuMMocCTb cubl ynpyroctu ot gedopmauun. HeBecomocTb.

Bec Tena npu yckopeHHOM nogbéme un nageHun. CpaBHeHne cun

TPeHNA NOKOoA, KaHeHUA U CKOJIbXXeHUA. YcnoBusa paBHOBeCUA

TBEpAoOro Tena. Buabl paBHoBecUs. YYeHNUYECKNIA IKCNEePUMEHT,

nabopaTtopHble paboTbl I3yueHne aBuxeHus 6pycka no

HaKMIOHHOI NMOCKOCTM.



WUccnepoBaHne 3aBMCMMOCTU CUM YNPYrocTu, BO3HUKaWOWMUX B
npyXuHe n pesnHoBoM obpasue, oT ux gechopmaumu.

WccnepoBaHue ycnoBuil paBHOBeCcUs1 TBEPAOro Tena, MUMeloLero
OCb BpaleHus.

Tema 3. 3aKOHbI COXpPaHeHUs B MeXaHuKe

MMnynbc maTtepuasibHOW TOUKU (Tena), CACTEMbl MaTepPUasIbHbIX TOYEK.
I/Imnynbc CUNbl U UBMEHEHNE NMNTYJIbCa TeNna. 3aKoH CcoxXpaHeHusa nMmnysibca.
PeakTuBHOe ABWXeHwMe.

Pa6oTta cunbl. MOWHOCTb CUJbI.

KnHeTnueckas 3Heprus wmarepuasibHOW ToO4uku. Teopema 006
N3MEHEeHUN KUHETUUYECKOI IHepPruum.

MoTeHunanbHasa 3Heprua. [lloTeHUUanbHaA 3Heprusa ynpyro
AechopMupoBaHHOW NPYXUHBI. MoTeHUUanbHasA 3Heprusa Tena B6m3sn
NoBepxXHOCTU 3eM/IN.

NMoTeHynasnbHble U HenoTeHUuasibHble cunbl. CBA3bL pPadoThbI

HenoTeHUNaNnbHbIX CUJ1 C UBMEHEHNEM MEXaHNYEeCKOW 3Heprum
cucTeMbl Ten. 3aKOH COXpPaHEeHNA MeXaHUUYeCKOW 3Hepruun. Ynpyrue u
Heynpyrue cToJIkHoBeHus.

TexHUYecKne YCTpPOMUCTBA U MNpaKTU4Yeckoe MnNpUMeEHeHue:
BOAOMET, KONEP, NPYXUHHbIA NUCTONET, ABUKEHNE paKeT.

JdemoHcTpauuun

3aKoH coxpaHeHust umnysnbca.

PeakTuBHOE ABUXeHue.

Mepexop NOTEHUUAIbHOI 3HEPIMU B KNHETUUYECKYIO U 0GpaTHO.

YuyeHUUYeCKUii IKCNEPUMEHT, labopaTopHble paéoTbl

N3yueHne abCoOIIOTHO HEYNPYroro ygapa ¢ NoOMoLbio ABYX O4UHAKOBbIX
HUTAHbIX MasATHUKOB.

WUccnepoBaHne cBA3nM paboTbl CU/bI C U3MEHEHMEM MeXaHU4YeCKOoW
3Hepruu Tesia Ha Npumepe pacTsHKeHUA Pe3MHOBOrO XryTa.

Pasgen 3. MonekynsapHaa pusnka n TepMmoguHamMmuka

Tema 1. OCHOBbI MOJIEKY/IAPHO-KUHETUYECKOW Teopumn

OCHOBHbIE MOJIOXEHUAA MOJIEKYIIPHO-KUHETUYECKOW TeoOpUM N 1UX OnbiTHOE
obocHoBaHue. BpoyHoBckoe aBwmxeHue. Audphpysna. Xapakrtep ABWXKEHUS W
B3aMmMoAelCcTBMA 4acTul, BelecTBa. Moaenu CTPOeHUsi ras3oB, XUAKOCTEN u
TBEPAbLIX TeN N 06 bSACHEHNE CBOWCTB BelllecTBa Ha OCHOBe 3TUX mopeneil. Macca
n pasmepbl monekyn. Konnyectso BelecTBa. loctosHHaa ABoragpo.

TennoBoe paBHoBecue. Temnepartypa U eé€ usmepeHue. LLUkana
Temnepartyp Llenbcus.



Mopgenb upgeanbHoro rasa. OCHOBHOe ypaBHEHWe MOJIEKY/IAPHO-
KUHETUYECKOI Teopun ngeasibHoro rasa. AGColoTHasA TeMmneparypa Kak
Mepa cpegHeil KMHETUUYECKOW 3HEepruu Ten/soBOro ABWXEHUA 4acTul,
rasa. Llkana Ttemnepatyp KenbBuHa. a30Bbleé 3aKOHbl. YpaBHeHUe
MeHpeneeBa-KnanevpoHa. 3akoH [fanbToHa. W3onpoueccbl B
naeasibHOM rase ¢ NOCTOSAHHbIM KOJIMUecTBOM BeljecTBa. 'padmueckoe
npeacTaBneHne N3onpoLeccoB: U3oTepma, usoxopa, usobdapa.

TexHU4YecKne YCTpPOMUCTBA U MNpaKTU4eckoe MnNpPUMEHeHue:
TepMomMeTp, 6apomeTp.

JdemoHcTpauuun

OnbIThbl, AOKa3biBawllue AUCKPEeTHOe CTPOeHue BellecTBa,
choTorpachmn mosieKkyn opraHMYeCKMX coeguHeHUN.

OnbITbl N0 andcpy3nm XUAKOCTEN 1 rasos.

Moaenb 6pOYyHOBCKOIro ABWXEHUSI.

Mogenb onbiTa LLUTEepHa.

OnbITbl, AOKa3bliBalOliue cyu,ecCTBOBaHUE MEXMOJIEKY/IAPHOro
B3anmoaeincTBus.

Mopgenb, nnnoctpupytowas npupoay AaBrieHUs rasa Ha CTeHKU cocyaa.

OnbITbl, UNNOCTPUPYIOLLME YPAaBHEHME COCTOAHUA naeasibHOro rasa,
nusonpouecchl.

YUyeHNUYeCKuii IKCNepumMeHT, nadbopaTtopHblie padoThbl

OnpepgeneHne Maccbl BO3flyXxa B K/NacCHOW KOMHaTe Ha OCHOBe
U3MepeHunii 06 bLEMA KOMHaTbI, AaBNEHUA U TeMNepaTypbl BO3AyXa B HeW.

I/Iccne,qOBaHme 3aBUCMOCTU Mexxay napamMetpamMmun COCTOAHUA pa3peXXeHHOoro
rasa.

Tema 2. OCHOBbI TEpMOAUHAMUKN
TepmoguHamuuyeckaa cucrtema. BHyTpeHHAs aHeprua TtepmogMHaMUYecKomn

CUcTeMbl W CNOCOObI €€ wu3sMeHeHuss. KonmuyectBO TennoTbl W pa60Ta.
BHyTpeHHAA 3Heprus ogHOATOMHOro maeasibHoOro rasa. Bugbl tennonepegauu:
TenaonpoBogHoOCTb, KOHBEKLUUA, n31tydyeHue. Y,qeanaﬂ TEenI10EMKOCTb BeljecTBa.
KonuuectBO TENNOTDHI npu TenJsionepegaye.

MoHATMe 06 apguabatHom npouecce. [epBbli  3aKOH
TepmoanHamMuku. NMpumeHeHNe NepBOro 3akKoHa TepMOAMHAMUKMU K
nsonpoueccam. Npadnueckasa uHTepnpetTayus padéoTbl rasa.

Btopoi 3akOH TepMoguHaMuKn. HeoGpaTtumocTb NpoLEeccoB B Npupoge.

TennoBble MawwuHbl. [MpUHUUNbLI A[EACTBUA TEN/OBbIX MaLUUH.
MpeoGpa3oBaHUA 3HEpPrMM B TensIoBbIX MawuHax. KoaddumumeHT
Nosie3HOro AencTBUA TeNN0BOI MaluuHbI. Llnkn KapHo u ero koacpdmymeHt
NosiIe3HOro AencTBUA. AKOSIOrnyeckme Npood1emMbl TENTO3HEPreTUKM.



TexHu4yeckne yCcTpoicTBa U NpakTUyUeckoe NpUMeHeHue: agBuraTtesb
BHYTPEHHEro CropaHus, 6bITOBOM X0N104UNTbHUNK, KOHAULUOHEP.

AeMoHcTpauun

MN3meHeHne BHYTpPeHHEW 3Heprum Tena npu CcCoOBepLIEeHUN pPadoTbl:
Bbl/1IET NPOOKN U3 OYTbLIJIKM NOA, A€ACTBUEM CXATOro Bo3ayxa, HarpeBaHue
admpa B naTtyHHOIi TPyoGKe NyTéM TpeHUA (BuaeoseMOHCTpaLus).

M3meHeHne BHYTpeHHeW 3Heprum (Temnepartypbl) Tesia npu Tensionepegaqe.

OnbIT N0 agna6arHOMy pacluMpeHuto Bosayxa (onbIT ¢ BO3AYLWHbIM
OrHNBOM).

Moaenun napoBoii TYpOUHbLI, ABUraTtensi BHYyTPEeHHeEro cropaHus,
peakTUBHOroO gBuUrartersns.

YUyeHUUYeCKUn 3KCrnepuMeHT, nadbopaTtopHble

pa6oTbl I3mepeHUue yaenbHON TENTOEMKOCTN.

Tema 3. ArperatHble COCTOAAHMA BellecTBa. ®a3oBble Nepexoabl

Mapoo6pa3oBaHue N KoHAeHcauus. icnapeHne u kuneHue. AGCONMOTHas U
OTHOCUTe/IbHasA B/IAXHOCTbL BO3AyXa. HacblilWeHHbIN nap. YaenbHasa tensoTa
napoo6pasoBaHusi. 3aBUCUMOCTb TeMnepaTypbl KUMEHUs1 OT AaB/IEHUS.

TBéppoe Teno. Kpuctannuyeckme u amopcHblie Tena. AHu3OTponus
CBOWCTB KpuctannoB. XXugkue Kpuctasinbl. CoBpeMeHHble Matepuasbl.
MnaBneHune u Kpuctannusauyua. YaenbHas tensora nnasneHus. Cyonmmauus.

YpaBHeHUe TennoBOro 6anaHca.

TexHU4Yeckmne yCcTpomcTBa U NMpakTmyeckoe npMmMmeHeHue: rurpomeTp
U MNCUXPOMETP, Ka/loOpUMETpP, TEeXHOJ/IOTUU MNOoJIlyYeHUsA COBpPEeMEHHbIX
MarepuanoB, B TOM YUc/ie HAHOMaTepuanoB, U HAHOTEXHOJIOTUMN.

JdemoHcTpauumn

CBolicTBa HacCbILWEeHHbIX NapoB.

KnneHue npu NOHWXEeHHOM AaBJIeHUW.

CnocoObl U3MepPEeHNS BIAXKHOCTMW.

HaGnropaeHue HarpeBaHus U NiaBneHUst KPUCTAIINYECKOTO BellecTBa.

JemMoHcTpauusa KpUcTtaios.

YueHn4eckuii aKcnepumMeHT, naéopaTopHble paboTbl

N3mepeHne OTHOCUTEJIbHOI BMAXXHOCTHU BO3AyXa.

Pa3pen 4. OnekrpoanHamuka

Tema 1. dneKkTpocTaTuka

AnekTpmusauyma Ten. JneKTpuueckun 3apag. [ABa Buga
3/IeKTPUYECKUX 3apanos. NMpoBoAaHWKNM, OV3NEKTPUKU "
NnoslynpoBOAHUKU. 3aKOH COXPaHeHUs1 3/TIeKTPU4YeCcKoro 3apaga.

B3aumopenctBue 3apagoB. 3akoH KynoHa. ToueuHblii 3NeKTpUYeCcKuii

3apag. dnekTpuyeckoe nose. HanpsHXEHHOCTb 3nieKTpuyeckoro nons. NMpuHuun



cynepnosvuyum 3nekTpuyeckux nonein. JIMHUM HanNPsXKEHHOCTU
3/1eKTPUYeCcKoro noss.

Pa6oTta cunn anekTpoctarnyeckoro nonsd. NoreHyuan. PasHOCTb
noteHyuanoB. MNMPoOBOAHNKN N AUINEKTPUKN B 3/1EKTPOCTAaTUUECKOM
nosne. finanekrpnyeckas NnpoHULaeMocCTb.

ANeKTPoEMKOCTb. KoHAeHcaTop. DNEeKTPOEMKOCTbL MNJIOCKOro KoHAeHcartopa.
JHeprua 3apsaXXeHHOro KoHaeHcartopa.

TexHMUYecKue ycTpoiicTBa U MpaKTUYecKoe NpUMeHeHue: 3NeKTPOocKon,
3/1eKTPOMETP, 3/IeKTpocTaTMyeckas 3awura, 3a3emM/ieHue 3/1eKTPonpuéopos,
KOHAEeHCaTop, KONMPOBaJIbHbLINA annapar, CTPYMAHbIA NPUHTEp.

JdemoHcTpauun

YCTPOMUCTBO N NPUHLUUN AEWUCTBUA 3N1eKTPpoOMeTpa.

B3anmopeiicTtBue Ha3NEeKTPU30BaHHbIX Tesl.

dnekTpuyeckoe noJsie 3apsHXKeHHbIX Tes.

MpoBOAHNKN B 3N1€KTPOCTATUUYECKOM MnoJie.

AnekTpocTtarnyeckas s3awumTra.

AWN3aNeKTPUKU B 3/IeKTPpocTaTU4eCcKoM norse.

3aBNCUMOCTb 31EKTPOEMKOCTU NIOCKOrO KOHAEeHcaTopa oT nowaaun
NNAacTUH, PAaCCTOAHUA MeXAY HUMU U ANINEKTPUYECKON NPOHULLAEMOCTMN.

JHeprua 3apsaXXeHHOro KoHaeHcaropa.

YuyeHUUYeCcKuin aKCnepmmMeHT, NnaéopaTtopHble paGoTbl

N3mepeHne aNeKTPOEMKOCTU KOHAEeHcaTopa.

Tema 2. MOCTOAHHbIN 3/1IEKTPUYECKNiT TOK. TOKU B pas/sinuHbIX cpegax

AneKTpuYecKnii ToK. YCNoBusi CyLL,eCTBOBaHUA 3/1IEKTPUUECKOrO TOKa.
NcTouHnku ToKa. Cuna Toka. MoCTOAHHbINA TOK.

Hanps)keHue. 3akoH OmMma Ana yyacTka uenu.

AneKkTpuyeckoe COMpOTUB/IEHME.

YpenbHoe conpoTuB/ieHne BeLlecTBa.
NMocnepoBaTtenbHOe, NapassienbHoe, cMelaHHoe coeguHeHne NPOoBOAHUNKOB.

Pab6oTa anekTpuueckoro Toka. 3akoH Mxoyna-JleHya. MowHOCTb
3/1eKTPUYECKOoro Toka.

3neKTpo,qB|/|)Kyu.|,a;| cuna n BHyTpeHHee conpotuB/ieHne NCTOYHUKA TOKaA.
3akoH Oma Aans NonHoi (3aMKHYTOI) 3nekTpuyeckon uenu. Kopotkoe 3aMmbliKaHUe.

ANeKTpoOHHaA NPOBOAUMOCTbL TBEPAbLIX MeTaN/10B. 3aBUCUMOCTb
COMPOTUB/IEHUA MeTaJIJIOB OT TemnepaTypbl. CBepXnpoBOAUMOCTb.

AneKTpnUecKuii TOK B Bakyyme. CBOMCTBA 3/IEKTPOHHbIX MYYKOB.

MonynpoBogHuku. Co6CTBEHHAA 1 NPUMeECHasA NPoOBOANMOCTb
nonynpoBogHUKoB. CBolcTBa p—n-nepexoga. NMonynpoBogHUKoBbIe NPUOOPbLI.

ONEeKTPUUECKNA TOK B pacTBopax U pacnnaBax 3nekTponuTos.
AneKTponutTnyeckas guccoyunaumsa. dneKTponns.



dneKTpuyeckmii TOK B  rasax. CamocTofiTe/ibHbIA 1
HecaMOCTOATEeNbHbIN paspag. MonHua. NMnasma.

TexHuyeckne ycTpoiicTBa U MNpakTU4Yeckoe MNpUMEHeHue: ammnepmeTp,
BOJIbTMETP, peocTtar, WUCTOYHUKN TOKa, 3JiIeKTpoHarpeBaTeJ/ibHble I'Ipl/l50pbl,
3N1eKTpoocBeTUTE/NIbHbIE MNPUGOPbLI, TEPMOMETP COMPOTUBJ/IEHUS, BaKyYMHbIii
pnopa, TepMucTopbl U (hoTopesncTopbl, NOSIYNPOBOAHUKOBLIN ANOA, ra/ibBaHUKA.

AdemMmoHcTpauuu

N3mepeHne cunbl TOKa N HaNnpsHxXeHus.

3aBUCUMOCTb COMPOTUBJ/IEHUA UWUINHAPUYECKUX MNPOBOAHUKOB
OT AJ/IMHbI, N/IOWAaAN NoNepevyHoro ce4yeHUa n marepuana.

CmewwaHHOe coeguMHeHUe NPOBOAHUKOB.

MpaAmoe nsmepeHue anekTpoaBuxyleir cunbl. KopoTkoe 3ambikaHue
raJibBaHNYECKOro 3/1IeMeHTa 1 oLeHKa BHYTPEHHEro conpoTuB/IEHUS.

3aBUCUMOCTb COMPOTUB/IEHUS MeTa/1/10B OT TeMnepaTypbl.

MpoBOAUMOCTbL 3/1€KTPOJ/IUTOB.

WckpoBoii paspag u NnpoBoAUMOCTb BO3AyXa.

OAHOCTOPOHHAA NPOBOAMMOCTb Auoaa.

YueHun4eckuii aKCnepmmeHT, 1aéopaTopHble paboTbl

VI3yquV|e cMeuwlaHHOro coeanHeHnsa pe3ncTopos.

N3mepeHune anekTpoaBUXYLLEN CUIbI UCTOYHUKA TOKa U ero
BHYTPEHHEero conpoTuB/eHUs.

Ha6nrogeHne anekrponunsa.

MeXxnpeameTHble CBA3N

N3yueHne Kkypca ¢usukm ©6GasoBoro ypoBHa B 10 knacce
OCYyLLEeCTBNAETCA C YUYETOM cogepXaTesibHbIX MeXNpeaAMeTHbIX CBA3ei
C Kypcamm maTemMaTuku, 6Monormu, Xummm, reorpacoum n TeXHOI0rnn.

ME)Knpep,METHbIe NnOoHATUA, CBA3aHHbIe C Usy4yeHmnem mMmetToaoB Hay4yHoOro
NO3HaHUA: iB/IeHMe, HayUHbIW haKT, runoresa, fousnyeckasa BesIMUNHA, 3aKOH,
Teopusi, HaGOAeHNe, IKCNEePUMEHT, MogenupoBaHne, Moae b, U3MepeHue.

Martematuka: pelleHue CUCTEMbl YpaBHEHWIA, nNUHeWHaa yHKUuA,
napa6ona, runep6ona, nx rpacmkm n cBoiicTBa, TPUroHOMeTpuueckne pyHKLUn:
CUHYC, KOCUHYC, TaHIeéHC, KOTaHlIreHC, OCHOBHO€ TPUroHomMmeTpunyeckoe T1oxxgecrtBo,
BEKTOPbI U UX NPpOoeKynn Ha OCU KoopauHat, C/10XKeHNe BEKTOPOB.

Buonorusa: mexaHMyeckoe ABWXEHUE B XuBoii npupoae, auddysuns,
OoCMOC, TEMN/I006MEH XUBbIX OpPraHM3mMoB (Bugbl Tennonepegayun, TensioBoe
paBHOBecHe), INeKTPMUYeCcKue ABNEHUs B XXUBOW Npupoje.

Xumusa: guckpeTHoe CTpoeHue BellecTBa, CTPOeHUe aToMOB U MOJIeKysl, MOJib

BelecTBa, MOMIAPHaA Macca, Ten/10Bble CBOWCTBA TBEPALIX Tesl, XXUAKOCTE n



rasoB, 3J/IEKTPUYECKUE CBOWCTBA METa/I/IOB, 3/1IeKTPOIUTUUYECKAS
Auccounayus, raibBaHuKa.

Meorpadms: BNaXHOCTb BO3AyXa, BeTpbl, 6apomMeTp, TepMOMETP.
TexHonorus: npeo6pasoBaHV|e p,BI/I)KEHI/IVI C ncnonb3oBaHnem MmexaHM3mMmoB,

YUYET TpPEeHUst B TEeXHUKe, MOAWUNHUKA, UCMO/Ib30BaHME 3aKOHA COXPaHeHUs
uMnynbca B TeXHUKe (paketa, BOAOMET W pApyrue), ABuratesib BHYTPEHHEro
cropaHus, napoBas TYpouHa, 6bITOBOI XONOAUNLHUK, KOHAULMOHEP, TEXHOOIMN
NOJIyYeHUs] COBPEMEHHbIX MaTepuasioB, B TOM 4MUC/Ie HaHOMaTepuanos, WU
HaAHOTEXHONOrMK, 3/IeKTpocTaTUUecKas 3awuTa, 3aseM/ieHne 3/1eKTPonpuéopos,
KCEpPOKC, CTpPYyiiHbIl npuHTEP, 3/1IeKTpoHarpeBaTe/ibHble npuéopkl,
3NeKTpoocBeTUTE/IbHbIE NPUGOPbI, Fa/IbBaHKKa.

11 KJ/IACC

Pa3pen 4. OneKkrpoanHamuka

Tema 3. MarHuTHOe nose. ANeKTpomMarHuTHas UHAYKUUA

MocTosiHHbIEe MarHUTbl. B3aumMmogencTBme NOCTOAHHbIX MarHUTOB.
MarHutHoe none. BekTop MarHUTHOW MHAYKUUW. TpUHUMN
cynepnosnyum MarHUTHbIX nonei. JINHUM MarHUTHOW WHAYKLMMN.
KapTuHa NMHWIA MarHUTHON MHAYKLMW NONSA NOCTOAHHbIX MarHUTOB.

MarHuTHoOe nosie NpoBOAHUKA C TOKOM. KapTUHA NMHUIA NHAYKL UK
MarHUTHOro nonda AJ/IMHHOro nNpsiMoro MNpPOBOAHMKA U 3aMKHYTOro
KONbLEBOro npoBOAHUKA, KaTyWKW C TOKOM. OnbIT 3pcrepa.
B3aumopgeiicTtBne NpoBOAHNKOB C TOKOM.

Cuna AmMnepa, eé mogynb U HanpaBJieHUe.

Cwuna JlopeHua, eé moayib U HanpaBneHue. 1BMKeHNE 3apsXKeHHOMN
yacTuubl B O4HOPOAHOM MarHMTHOM noJsie. PaboTta cunbl JlopeHua.

ABneHne 3NeKTpomMarHUTHOM uHAYKUMKU. TOTOK BeKTopa
MarHUTHON MWHAYKUUU. DneKTpoaBuMXylas cuna WMHAYKUUU. 3aKoH
3NeKTPOMarHUTHOM NHAYKUMKN Papages.

BuxpeBoe anektTpuyeckoe none. dneKTpoaBuXyLwasas cuna UHAYKLUUU B
npoBoAHUKe, ABMXYLLEMCA nocTtynaresibHo B O4HOPOAHOM MarHUTHOM norne.

MpaBuno J/leHua.

MHAYKTUBHOCTb. flB/IeHMe CcaMOMHAYKUUU. IeKTPpoABMKYyLLasi
cuna caMOUHAYKLUUN.

JHeprusa MarHUTHOroO NO/A KaTyLWKU € TOKOM.

AneKTpomMarHuTHoOe none.

TexHNnyeckue YyCTpoOUCTBA U NpakTUYECKoe TMpPUMEHEHUe:
NOCTOSIHHbIE  MarHuTbl, 3JIEKTPOMArHUTbl, 3/1IeKTpoABUraresb,
YyCKOpUTENun asieMeHTapHbIX YacTul, UHAYKLNOHHAs Nneyb.



JdemoHcTpauuun

OnbIT JpcTeaa.

OTKNOHEeHne 3/IEKTPOHHOIo Nyyka MarHUTHbLIM NoJieM.

JINHUN NHAYKUUU MarHUTHOTO NoJA.

B3aumopgeiictBne AByX NPOBOAHUKOB C TOKOM.

Cunna Amnepa.

AencTtBue cunbl JlopeHuya Ha NOHbI 3/1IEKTPONUTA.

ABneHue 3N1eKTPOMarHMTHOM MHAYKLUN.

MpaBuno JleHua.

3aBUCUMOCTb 3J1IEKTPOABUXYLLEN CUMbI UHAYKUUU OT CKOPOCTU
U3MEHEeHUA MarHUTHOro NOoToKa.

fiBneHne caMmonHAYKLUUW.

YueHUUYeCcKuin aKCrnepmmMmeHT, NnaéopaTtopHble paéoTbl

I/I3yquV|e MarHUTHOIo NOJiAA KatywKun ¢ TOKOM.

WccnepoBaHue aeiicTBMA NOCTOAHHOIO MarHUTa Ha paMKy € TOKOM.

NUccnepgoBaHue ABMEHUSA 3/IEKTPOMArHUTHOW MHAYKLUN.

Paspen 5. Kone6aHus u BOJIHbI
Tema 1. MexaHU4YeCKue U 3/1eKTPOMarHUTHble KosiebaHus
Koneb6arenbHass cucrtema. CBOGOAHble MeXaHU4YeCckue KosieGaHus.
FapmMmoHunueckne koneb6aHus. Mepuoa, yactora, amnautTyga u pasa KkonedéaHuil.
MpY>XUHHBIA MaATHUK. MaTeMaTU4yecKknii MasTHUK. YpaBHEHUE rapMOHUYECKNX
Koneo6aHuii. NMpeBpaweHne 3HeEPrMn NPU rapMOHNYECKMUX KONedaHUsAX.
Koneb6arenbHblii KOHTYP. CBOGOAHbIE 3NEKTPOMArHUTHbIE KoNneb6aHus
B ngeasibHOM KosiebaTesIbHOM KOHType. AHa/IOTUA MeXAay MexaHu4yecKumMu
M 3/1IeKTPOMarHUTHbIMU  KoneGaHnsamu. Popmyna TomcoHa. 3aKoH
COXpaHeHnsi IHeprum B ngeanbHOM Kosie6areslbHOM KOHTYype.
MpeacTaBneHne O 3aTyxarwowWwmx KonedaHusx. BblHY)XXAeHHble MexaHn4yeckue
Kone6aHus. Pe3oHaHC. BbIHYX€HHble 3/IEKTPOMArHUTHbIE KOsleGaHus.

MepemMeHHbI TOK. CuHyconganbHbIi  NEPEMEHHbI  TOK.
MoOLWHOCTL NEepPeMEeHHOro ToKa. AMMIUTYAHOE W AelcTByloLlee
3HauYeHue CUnbl TOKa U HaNpPsXXeHus.

TpaHcdopmaTop. MpousBoaCcTBO, Nepegada U NOTpessIeHne 31eKTPUYecKomn
3Heprun. JKoJsiorMyeckne pUcKu nNpu npousBoAcCTBeE 3/1eKTpo3aHepruun. Kynbtypa
NCNo/ib30BaHNA 3/IeKTPOo3Heprun B nOBcep,HeBHOﬁ XNU3HN.

TexHUuYeckue yCcTpoicTBa U NpakTMyeckoe NMpPUMeEHeHue: 3/1eKTPUYecKnii
3BOHOK, reHepatop nepemMmeHHOro Toka, JiImnHUu 3n1ieKTponepegad.

JemoHcTpauun

UccnepoBaHune napaveTpos Koneo6arenbHoOu CUCTEMbI
(NPY>XUHHBbI N MaTeMaTNYeCKUN MassTHUK).



HaGnrogeHne 3aTyxaroLmx KonedaHni.

NccnegoBaHue CBOMCTB BbIHY)XAEHHbIX KOS1le0aHUN.

HaGnoaeHne pesoHaHca.

CB0GOAHbIE 3/IEKTPOMArHUTHbIE KosieGaHus.

Ocuyunnorpammvbl (3aBUCUMOCTU CUJIbl TOKA U HanNps)XXeHusa oT
BpeMeHU) ANs 3/IeKTPOMAarHUTHbIX KOsle6aHU.

Pe3oHaHC npu nocnepoBarte/ibHOM COeAUHEHUU pe3nucTopa,
KaTywWwKNn NHAYKTUBHOCTU U KOHAEHcaTopa.

Mopgenb NMHUKM 3neKTponepesadun.

YUyeHNUYeCcKuii IKCnepumeHT, nadbopaTtopHble padoTbl

WUccnepgoBaHue 3aBUCMMOCTU Nepuoja ManbiX KonedaHun rpysa
Ha HATU OT A/INHbI HUTU N MacCbl rpy3a.

NccnepoBaHne nepeMeHHOro Toka B Uenu U3 nocrsegoBaTesibHO
COeAHEHHbIX KOHAEeHcaTopa, KaTyLKn U pe3ucTopa.

Tema 2. MexaHnYecKue N 3N1eKTPOMarHUTHbIe BOJIHbI

MexaHnyeckne BO/HbI, YycC/noBUA pacnpocTpaHeHusa. [lepuog.
CKOpoOCTb pacnpocTpaHeHusi U g/imHa BOJiHbl. MonepeyHblie U NpoAO/ibHbIE
BO/HbI. UHTepdepeHuna n gudpakymsa mMexaHM4eCcKux BOJIH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYyKa. BbicoTa TOHa. TeMop 3BYyKa.

3neKTpomar|-|v|T|-|b|e BOJIHbI. YC/NOBUA N3Ny4YeHnsa INEKTPOMarHMTHbIX BOJIH.
B3aumHasa opueHTtauus BektopoB E, B, V B aneKTpoMarHuTHou BosiHe. CBolicTBa
3NeKTPOMarHUTHbIX BOJIH: OTPaXeHue, npenomMseHne, nonsapusauus, audpakums,
MHTepcepeHUua. CKOPOCTb 3/1IEKTPOMArHUTHbIX BOJIH.

Lkana 3/1eKTPOMAarHUTHbIX BOJIH. MpumeHeHne
3/1eKTPOMAarHUTHbIX BO/TH B TEXHUKE U ObITY.

MpuHUMNbI paguocBa3u U TeneBuaeHna. Paguonokauus.

AnekTpomMarHUTHOe 3arpsA3HeHne OKpyXxarowei cpeabl.

TexHnuyeckune yCTp0I7ICTBa N npakTtndyeckoe npuMeHeHume: My3blKaJ/ibHbile
MHCTPYMEHTbI, Y/IbTpa3BykKoBasA AUarHOCTUKa B TeXHUKe U mMeauuuHe, pajap,
paguonpuémMHuK, TesieBU3Op, aHTeHHa, TenecoH, CBY-neub.

AdemMmoHcTpauuu

OGpasoBaHMe 1 pacnpocTpaHeHue nonepeyvHbIX N MPOAObHbIX BOJH.

KoneoGnwouweecsa TeNno Kak NCTOYHUK 3BYKa.

HaGniogeHne oTpaxeHnst U NnpenoMsIeHNs MeXaHNYeCKNX BOJIH.

HaGntogeHne nHtepcepeHuun n guppakumm mexaHm4ecknx BOJIH.

3BYKOBOW pe30OHaHC.

Ha6nrogeHne cBA3N rPOMKOCTU 3BYKa U BbICOTbI TOHA C
aMnNAUTYyAoM N YacTOTOW KOosleGaHUiA.



WUccnepoBaHue CBOWCTB 3/1EKTPOMArHUTHbIX BOJIH: OTpaXeHwue,
npenomsieHne, nonsapusayus, gucppakuus, uHTepcepeHums.

Tema 3. OnTukKa

FeomeTpuueckaa ontuka. lpAMONMHeNHOe pacnpocTpaHeHue
cBeTa B ogHopoaHou cpeae. Jlyu cBeTa. TOUeUHbIVW UCTOUHUK CBeTa.

OTpaxeHue cBeTa. 3aKOHbl OTpaxeHua cBeTa. [locTpoeHue
N306paxeHnii B NJIOCKOM 3epKane.

NMpenomneHue cBeTa. 3aKOHbI npenomneHus cBeTa.
AGCONMIOTHbLIA nNoKasaTenb npenomneHusa. [MonHoe BHYTpeHHee
oTpaxeHue. NMpeaenbHbIA Yron NOJIHOrO BHYTPEHHEr0 OTPaKEHUS.

Ancnepcusa ceeta. CnoXxHblii cocTaB 6enoro ceeta. LiBer.

CoGupawuwme wun paccemBalowe nAnNH3bl. TOHKas JIMH3A.
POKYyCHOe pacCTosiHMe U ONnTUYecKad cuna TOHKOW JINH3bI.
MocTpoeHue N306pakeHn B COGUpaIoLLNX N paccenBaroWmnxX IMH3axX.
dopmyna TOHKOW NIMH3bI. YBeNnueHue, gaBaemMoe IMH30A.

Mpepensi NPUMEHUMOCTU FreOMEeTPUYECKOI ONTUKM.

BonHoBaa ontuka. MHTepthepeHuua ceeta. KorepeHTHble UCTOYHUKMU.
YcnoBua HabnwaeHns MaKCUMYMOB U MUHUMYMOB B UHTepepeHLMOHHOM
KapTuHe oT ABYX CI/IHd)aSHbIX KOrepeHTHbIX NCTOYHUKOB.

Oncpakuyma cBeta. [AudpakumMoHHass pelwéTka. Ycnosue
HabnoaeHus rnaBHbIX MaKCUMyMOB npu nageHun
MOHOXpOMaTU4YeCKoro ceeta Ha ANPPaKLUNOHHYIO PELUETKY.

Monapusauua ceeTta.

TexHUUYecKue ycTpoiicTBa U MpakTUHecKoe NMPUMEHEHUE: OYKW,
nyna, cporoannapart, NPOEKLMOHHbIA annapaTt, MUKPOCKOMN, Tesieckon,
BO/IOKOHHas ONTUKa, AndpakymoHHasa pelléTka, nonspoua.

JdemoHcTpauuun

I'Ipﬂmonm-lel‘/‘u-loe pacnpoctpaHeHune, oTpaeHue 1 npesaomMmsieHne cBeTta.
OonTu4yeckue NpuoopPbLI.

NMonHoe BHyTpeHHee oTpaxeHne. Mogenb cBeToBOAA.

NccnepgoBaHue CBOMCTB N300paXXeHUN B INH3AX.

Mopenu mukpockona, Tesieckona.

HaGnogeHne nitepdepeHynn ceera.

Ha6nwopgeHne gucpakuymm ceerta.

Ha6nogeHne gucnepcumn ceeTta.

NMonyyeHune cnekTpa ¢ NOMOLLbLIO MPU3MBbI.

Mony4yeHne cnekTpa ¢ NOMOLbIO AN PAKLMOHHOWN PEeLUETKN.

HaGnogeHne nonapusayum ceeta.

YUyeHNUeCKUii IKCNepumeHT, nabopatopHblie padoTbl



N3mepeHne nokasaTens NpesioM/IeHUA cTekna.
WccnepgoBaHue CBOWCTB N306paXKeHUI B IMH3AX.
Ha6noaeHne gucnepcuu ceeta.

Pasgen 6. OCHOBbI cneyasibHO TeOPUU OTHOCUTENIbHOCTHU
FpaHuUbl NPUMEHUMOCTU Knaccuyeckoil mexaHuku. MocTtynartbl
cneynasnibHO TeopuUU OTHOCUTE/IbHOCTU: UHBAPUAHTHOCTb MOAYNA
CKOPOCTU CBeTa B BaKyyme, MPUHLMN OTHOCUTE/IbHOCTU DiHLUTENHA.
OTHOCUTENbHOCTb OAHOBpPEMEeHHOCTU. 3amepJsieHue BpPeMeHUu un
COKpalleHue A/INHbI.
3Heprus N UMNybLC PeNATUBUCTCKON YacTULbI.
CBA3b MacCbl C 3HeprMen U UMNYAbLCOM PeNnsATUBUCTCKOM
YacTUuLbl. SHepPrusi NOKos.

Pasgen 7. KaHToBasa husmka

Tema 1. 9nemMeHTbl KBAHTOBOW ONTUKU

PoTOoHbl. Popmyna [MnaHka cBsA3WM 3Heprum oToHa C ero
YacTOTOW. QHEPIr1A U UMNybC (POoTOHA.

OTKkpbiTEe n unccnepgosaHne ¢ortoacpdekrta. OnbiTbl A. T.
CtonetoBa. 3akoHbl hoToahpchekTa. YpaBHeHUe OJWHWITEWHaA AnA
cdoToachpekTa. «<KpacHasa rpaHnya» dortoacpcpekra.

DaBneHne ceeta. OnbIThl IN. H. JlebegeBa.

Xumunueckoe geicTteue ceera.

TexHU4YecKue yCTpoicTBa U NpPaKTUYEeCKoe NpUMEHeHMe:
choToanemeHT, hoTOoAaTUUK, CONTHEUHAsA GaTapes, cBeTOAMOA.

AdemMmoHcTpauuu

doTo3chheKT Ha ycTaHOBKEe C LMHKOBOW N1acTUHOMN.

NUccnepoBaHue 3aKkOHOB BHewHero potoapcpexra.

CeeToguogp.

ConHeyHas G6artapes.

Tema 2. CTpoeHue atoma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopga no paccesHuro o -
yactuu. NnaHetapHada mogenb atoma. lNMoctynarbl bopa. N3nyyeHune un
nornoweHne POTOHOB NPU Nepexoae atoMma ¢ O4HOro YpPOBHSI 3Heprumn
Ha gpyroi. Bugbl cnektpoB. CnekTp ypoBHEW 3Heprum atoma sogopopaa.

BonHoBble  CBOWCTBA  yvacTul,. BosiHbI ne Bpoiins.
KopnyckynsipHO-BO/IHOBOA Ayaniusm.

CnoHTaHHOEe 1N BbIHY)XXAEHHOE U3y4yeHue.

TexHnyeckne ycTpoiictTBa WU MNpaKTUYeCKoe  MPUMEHEHUE:
cneKkTpanbHbIW aHaNIM3 (CNeKTpocKon), s1a3ep, KBAHTOBbIW KOMMNbIOTEP.



JdemoHcTpauuun

Mogenb onbiTa Pesepdopaa.

OnpepeneHuve ANNHLI BOJIHbI Nna3epa.

HabnogeHne nuHeivaTbIX CNEKTPOB N3NYUEHUS.

Nasep.

YueHU4YeCKU IKCNEPUMEHT, labopaTopHble

pa6oTbl HaGnogeHne NMHeN4YaToro cnekTpa.

Tema 3. ATOMHOe aapo

JKcnepumMeHTbl, [AOKa3blBaloOWMe C/NOXHOCTbL CTPOEHUA sgpa.
OTKpbITUE pagunoakTUBHOCTU. OnbiTbl Pe3epdoppa no onpegeneHuvio
cocTaBa paguoakTUBHOIo usnydyeHus. Ceoiicrea anba-, 6eta-, ramma-
usnyyeHus. BnusiHne pagnoakTUBHOCTU HA XXUBbIe OPraHuU3Mbl.

OTKpbITUE nNpPOTOHa M HeWTpoHa. HyknoHHas Mogenb sAgpa
lFeii3eHGepra- MiBaHeHKo. 3apsapg agpa. MaccoBoe uncno agpa. sotonbl.

Anbha-pacnag. ONeKTPOHHbIA U MNO3UTPOHHbLIA GeTa-pacnag,.
MaMmma-nsnyyeHmne. 3aKkOH pafiMoakTUBHOro pacnaga.

OHeprua cBsAi3u HYK/IOHOB B sigpe. AaepHble cunbl. AlechekT maccobl agpa.

ApepHble peakuuu. leneHne U cUHTE3 saep.

ApepHblii peakTop. TepmosaepHblil CUHTE3. Npo61emMbl U NePCNEKTUBLI
AfEepHOI 3HepreTUKU. AKOSIOrMYecKme acneKkTbl AAEPHON 3HEPreTUKN.

3HEMEHTaprIe yacTtulbl. OTKprTI/Ie NMO3UTPOHA.
MeToabl HaGnOAEHUA N perncrpauunm 3yieMeHTapHbIX YacTul.

dyHAaMeHTa/IbHbIe B3aumogeiicTBus. EguHCTBO hm3nueckoin KapTUHbI Mupa.

TexHunyeckue yCTpOﬁCTBa N npakTtnyeckoe npnmeHeHune: posnmMmeTp, Kamepa
BunbCoHa, AAepHbIV peakTop, aTOMHas 6omoa.

JdemoHcTpauuun

CUYETUYUK UOHU3UPYIOLLNX YaCTUL,.

YyeHuyeckui AKCNEepPUMEHT, na60paTopr|e pa60TbI

WccnepoBaHue TpekoB YacTul (Mo rotoBbiM cpoTorpacpusim).

Pasgen 8. DnemMeHTbl aCTPOHOMUU U acTPOPU3UKN
Jransbl pasBnTna aCTpOHOMUN. I'IpMKnap,Hoe n MUPOBO33pEHYECKOe 3Ha4YeHune
acTpoOHOMUWN.
Bupg 3BésgHoro HeGa. Co3Be3aus, sipkue 3Bé3fabl, N/IaHeTbl, UX
BUANMOE ABUXEHMeE.
ConHeyHasa cucrema.
ConHue. CosniHeyHaa aKTUBHOCTb. WCTOUYHUK 3Heprum ConHua u 3BE3A.

3BE34bl, UX OCHOBHbIE XapaKTepPUCTUKU. [uarpaMmma «CneKkTpasibHblii Knacc -
CBEeTUMOCTb». 3BE3fbl FNaBHOIi nocnepoBaTe/lbHOCTU. 3aBUCUMOCTb «Macca —
CBETMMOCTb» AJIS 3BE3/, INaBHOI nocnegoBare/ibHOCTU. BHYTpeHHee cTpoeHne



3Bé3a. CoBpeMeHHble npeacTaB/IEHUA O TMPOUCXOXAEHUN W
aponouuun ConHua n 3B€3a. dtanbl XXU3HU 3BE3A.

MneuHbii MyTb - Hawa lanakTuka. MNMosoxeHue u ABUXEHUE
ConHuya B lNanaktuke. Tunbl ranaktuk. PaguorasiakTukm n Keasapbl.
UépHble AbIpbl B A4pax ralakTuk.

BceneHHas. PacwunpeHue BceneHHoii. 3akoH Xa66n1a. Paz6eraHne ranaktuk.
Teopua bonbloro B3pbiBa. PeNIMKTOBOE N3nydyeHue.

MacwTtabHas cTpykTypa BceneHHoil. MeTaranakTuka.

HepelwéHHble Npo6sieMbl aCTPOHOMUMN.

YyeHnuyeckue HabnwaeHns

Ha6mo,qe|-|m| HeBOOpy)KéHHbIM rmasom ¢ mcnosib3osBaHMeM KOMIMbHOTEPHbIX
NPUNOXEHU ANA onpeaenieHUs NosoXKeHNs He6eCHbIX 06 bEKTOB Ha KOHKPETHYIO
AaTy: OCHOBHbIle co3Be3aua CeBepHOro nonywapus u sipkue 3Bésabl.

Ha6nogeHnsa B Teneckon JlyHbl, nnaHeTt, MneuHoro MyTu.

O6Goo6uwalouee NoBTOpeHNe

Ponb (pu3nkm 1 actpoHomun B
3KOHOMUYECKOMN, TE€XHONIOTNYECKOIA,
couMasibHOW N 3TUUYECKoi chepax AeATe/IbHOCTU YesloBeKa, PoJib U MecTo DU3NKKN

acCTPOHOMMM B COBPEMEHHOIW Hay4yHOW KapTUHe Mupa, posb

cdousnueckoi Teopun B (hopMuUpoOBaHUU npencTaBneHnii o cusnueckom
KapTUHe Mupa, MecTo (M3MUYeCcKOW KapTUHbI MuUpa B OOWeM paay
COBpPEMEHHbIX eCTECTBEHHO-Hay4YHbIX NpeAcTaB/IEHMIA O npupoae.

MexnpegmeTHble CBA3U

N3yueHue Kypca ¢usmkm 6a3oBOro ypoBHA B 11 Knacce
OCYLLUECTB/IAETCA C YYETOM copepXKaTesibHbIX MeXnpeaMeTHbIX CBA3ei
C Kypcamun maremMmaTtuku, 6uonorum, xXummmn, reorpacpum u TeXHOSIOIrMU.

ME)Knpe,quTHble NMNOoHATUA, CBA3aHHbIe C U3y4yeHnem mMmetTogoB Hay4yHOro
NO3HAHUA: AAB/IeHNe, HayUYHblii pakT, runoTtesa, pusnueckas BesIMUNHA, 3aKOH,
TeopusA, HaGnAeHUe, IKCNEPUMEHT, MogenMpoBaHMe, Moesib, U3MepeHune.

MatemaTtukKa: peLieHne CUNCTEMbI ypaBHean‘/'l, TpUuroHomeTpudyeckue
(byHKLI,VIM: CUHYC, KOCUHYC, TaHIFeéHC, KOTaHreHc, OCHOBHO€e TpUroHomMmeTpu4yeckoe
TOXAEeCTBO, BEKTOPblI U UX NpPoeKuMn Ha OCU KoopauHaT, CJ/ioXXeHne BEKTOpPOB,
npon3BogHble 3/1eMEeHTapPHbIX Q)yHKuMﬁ, NMnpU3HakKkn I10p,06|/|$| TPpeyrosibHMKoOB,
onpegeneHve naowaan NAOCKMX uryp n ooseéma Ten.

Buonorna: 3nekTpuyeckme SABJ/IEHUA B XXUBOW npupopge,
Kosiebate/fibHble ABMXEHUA B XUBOW npupope, onTuyeckue sBNeHUs
B )XXUBOW npupoae, aencrene paguaunm Ha XXnBble OpraHusMbl.

XuMmua: CTpoeHue atoMOB W MOJIEKYN, KpucTannyeckas
CTPYKTypa TBEPAbIX Tesl, MEXaHM3Mbl 06pa3oBaHUA KPUCTaN/INUECKOM
PELWETKN, CNEeKTPasbHbIA aHaNN3.



Meorpacua: marHuTHbIEe nontoca 3eMnu, 3a/1eXXn MarHUTHbIX pya,
choToCBHLEMKA 3€eMHOII NOBEPXHOCTU, NMpeAcKaszaHMe 3eM/IeTPACEHUN.

TexHONOruaA: NUHUK 3neKTporepegad, reHepaTtop MNepPemMeHHOro
TOKa, aneKkTpogBuraresb, MHAYKUNOHHAA neuyb, pagap,
paguonpuémMHuK, TeneBuU3op, aHTeHHa, TenedoH, CBY-neub,
NPOEKLMOHHbIW annapart, BO/IOKOHHaA ONTuKa, CoOJIHeYHanA 6arapes.



NMNAHUPYEMBIE PE3YJ/IbTATbl OCBOEHUA NMPOIPAMMBbI MO
PN3NKE HA YPOBHE CPEAHEIO OBLWEIO OBPA3OBAHUA

OcBoeHMe yuyeGHOro npegmeta «®dusnka» Ha YpPOBHe cpepHero ooLiero
oGpa3oBaHuA (6a30BbIN YPOBEHbL) AO/HKHO 0GecneunTb AOCTUXKEHNE cneaytowmx
JINYHOCTHBIX, MeTanpeaMeTHbIX 1 NPpeAMEeTHbIX 0Gpa3oBaTe/ibHbIX pe3y/ibTaToB.

JIMHHOCTHDbIE PE3Y/IbTATDI
JINYHOCTHbIE pe3ynbtarbl OCBOEHUA yqe6Horo npeamerta «Punsunka» AOJ/DKHbI
oTpaXaTb rOTOBHOCTb n CMNOCOGHOCTb 06yua|ou.l,wxc;| pyKoBoACTBOBaTbCA
chopMNPOBAHHOW BHYTPEHHEA NO3MLMeNn JIMYHOCTU, CUCTEMOW LEHHOCTHbIX
opueHTauui, NO3UTUBHbIX BHYTPEHHUNX y6exaeHui, COOTBETCTBYIOLWNX
TP2aAUUUNOHHBbIM LUEeHHOCTAM pOCCI/II7|CKOI'O OﬁLI.[ECTBa, pacwupeHune XWU3HEeHHOro
onbiTa U onbiTa AeATe/IbHOCTU B npouecce peannsalunn OCHOBHbIX HanpaBﬂeHMﬁ
BOCNuTaTe/IbHOMN AeATE/NIbHOCTU, B TOM HUC/I€ B HaCTu:
1) rpaxgaHcKoro BocnmutaHua:
chopMUPOBAHHOCTb FPaXAAaHCKO NO3nLMM oGy4varoLerocs Kak
aKTUBHOIO M OTBETCTBEHHOIO Y/1IeHa POCCUINCKOro ooLLecTBa;
NPUHATNE TPAAULMNOHHbIX 06LEeYesIoBe4YEeCKNX N'YMaHUCTUUECKUX
N AeMOKpaTUYeCK1X LLeHHOCTEIA;
rOTOBHOCTb BECTU COBMECTHYIO AeATe/IbHOCTb B MHTepecax rpaxxgaHCKoro
06LIJ,ECTBa, ydyacTBOBaTb B camMoynpaB/ieHUU B 06pasoBaTeanoi/’| opraHunsauunn,
yMeHue B3auMogeincTtesoBaTb C COUUaIbHbIMU UHCTUTYTaMU B
COOTBETCTBUU C NX PYHKUUAMU N Ha3HAYEHUEM;
rOTOBHOCTb K T'YMaHUTapHOW N BONOHTEPCKOW AeATeNIbHOCTU;
2) NaTPMOTUUYECKOro BOCNUTAHUA:
cchopMMPOBAHHOCTb POCCUINCKOI rpaXXAaHCKOW MAEHTUYHOCTH,
naTpuoTn3ma;
LLeHHOCTHOE OTHOLLUEHUE K FocyAapCTBEHHbIM CUMBOJIaM,
AOCTMKEHUSAM POCCUNCKNX YUYEHBIX B 06/1aCTU (PU3NKN N TEXHUKN;
3) [YXOBHO-HPaBCTBEHHOIO BOCMUTAHUA:
cchopMnpoBaHHOCTb HPABCTBEHHOIO CO3HaHUSA, 3TUYECKOro NoBeAEeHUS;
CNMOCOGHOCTb OUEeHUBaTb CUTyaLUI0 U NPUMHMMAaTb OCO3HaHHbIE peLleHust,
OPMEHTUPYACb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTHU, B
TOM UunC/ie B AeATENIbHOCTUN YYEHOTO;
OCO3HaHUue JIMYHOro BK/1aZa B MOCTPOEHUE yCTOWMUMBOro GyayLLero;
4) 3CTeTUYECKOro BOCNUTaHUSA:
3CcTeTUYecKoe OTHOLWEHUE K MUPY, BKJIKOUAsA 3CTETUKY HAyUHOro
TBOpUEeCTBa, Npucyliero nsnyecKoi Hayke;



5) TPYy[O0BOro BOCNUTaHUA:
MHTEepeCc K pas/inyHbIiM ccepam npocecCuoHaIbHO [eATeNIbHOCTU, B TOM

yncne cBA3aHHbIM C (PU3NKOW U TEXHUKOI, yMEHUE COBepLIaTb OCO3HaHHbI BbIGOP
6yayLleil npocdheccun u peasin3oBbiBaTb COGCTBEHHbIE XXU3HEHHbIE NMaHbl;

roTOBHOCTb ] CMNOCOGHOCTb K oGpasoBaHuio ]
camoo6pa3oBaHUIO B 06/1aCT (PU3UKKU HA NPOTAXXEHUN BCEW XXN3HMU;
6) 3KO/10rM4ecKoro BOCnuTaHus:

cthopMMPOBAHHOCTb 3KONOINNYECKOW Ky/NbTYpbl, 0CO3HaHNE
rnoGasibHOro Xxapakrepa 3KosiorM4ecknx npoonem;

nJaHupoBaHNe N ocywecTB/eHUe AeACTBNIA B OKpYXXatoLlei cpeae
Ha OCHOBE 3HaHUA Lefieil yCTOMUNBOro pa3sBUTUA YelI0BeYeCcTBa;

paclumpeHue onbiTa AeATeSIbHOCTU 3KO/I0rM4YecKomn
HanpaB/IEHHOCTU HA OCHOBE MMEILWMXCSA 3HaHNA No (pU3uKe;

7) LLEHHOCTU Hay4yHOro No3HaHus:

cchopMUpPOBaAHHOCTb MUPOBO33peHuUs, COOTBETCTBYHOLLETO
COBPEMEHHOMY YPOBHIO pa3BuUTusa hnsnvecKom HayKu;

OCO3HaHMe LUEHHOCTU HayuyHOW [AeATeNIbHOCTU, FOTOBHOCTb B
npouecce M3yyeHUst (PU3UKN OCYLLECTB/ATb MNPOEKTHYIO MU
uccneaoBatesibCKyr AesATeNIbHOCTb MHAUBUAYa/IbLHO U B rpynne.

METANPEAMETHbIE PE3Y/IbTATbI

Mo3HaBaTeibHble YHUBEPCa/ibHblE YYeOHbIe
nevictBua basoBble noruyeckue aencTBus:
caMmocTosiTesZiIbHO (hopMynIMpoBaTb U aKTya/iusmpoBaTb
npo6semMy, paccmaTpuBaTb €€ BCECTOPOHHE;
onpenensitb LUenu nestesibHOCTU, 3afaBaTb NapaMmeTpbl U
KPpUTEPUUN NX [OCTUKEHUS;
BbISIB/IITb 3aKOHOMEPHOCTU 1 NPOTUBOPEYUNSA B
paccmaTpuBaembiX (pU3NUECKMNX ABJTIEHUAX;
paspabartbiBaTb N/aH peweHus NpooésiemMbl C yHETOM aHanm3a
MMEeKLWMNXCA MaTepUasibHbIX U HeMaTepUuasibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb, OLLleHUBaTb COOTBETCTBUE
pe3ynbTaTtoB LensiM, oLeHNBaTb PUCKU NOCNeACTBUI AeATEeNIbHOCTH;
KOOPAUHUPOBATb U BbINO/THATL PAab0Ty B YC/I0BUSAX PeaJIbHOTO,
BUPTYa/IbHOrO U KOMOMHUPOBAHHOIO B3aUMOAENCTBUS;
pasBuBaTb KpeatuBHoe MbliulsieHUe nNpu peleHnn XX NSHEeHHbIX I1p06116M.
Ba3oBble nccnepgoBatesibCkue AencTBus:
BNnageTb HAy4YHOW TEPMUHOJIOrNe, KNoYeBbIMU NOHATUAMU U
MeToaaMm hn3NUecKom HayKu;



BNnagetb HaBblKaMu yHEGHO-MCCHEAOBaTeﬂbCKOﬁ n ﬂpOEKTHOVI AeATeNIbHOCTU

B o6nactu ousunkm, CMNOCOOGHOCTbIO n roTOBHOCTbIO K
CaMOCTOAITE/IbHOMY MNOMUCKY MeTOAOB pelueHus 3agad pusnyeckoro
cogepXXaHus, NPUMEHEHUNI0 pas/INYHbIX MEeTOA40B NO3HAHUA;

Bnagetb BuUugamMmmn pAeATesibHOCTU MO NOoAy4YeHU HOBOro 3HaHusa, ero

WUHTepnpeTauun, npeo6pa3oBaHMI0 U MNPUMEHEHUID B Pas3/IMUHbIX YUYeGHbIX
cuUTyauusx, B TOM UMC/ie NPU CO34aHUN yYeGHbIX NPOEKTOB B 061aCTu (PU3UNKY;
BbIIBNATb NPUUYUHHO-CNIEACTBEHHbIE CBA3U U aKTya/IM3upoBaTb 3ajauyy,
BblABUraTb rMnoTe3y €€ peLleHus, HAaXo4UTb apryMeHTbl A4S AoKa3aTeNbCTBa
CBOMX YTBEpPXAEHUIi, 3a4aBaTb NapaMeTpbl U KPUTEPUM pPeLLEHUS;
aHannsupoBaTb nMNOJ/Iy4eHHble B Xo4e pelleHUAa 3agayun
pesynbTarhbl, KPUTNYECKU oueHuBaTb nx [OCTOBEPHOCTD,
NPOrHosnpoBaTb U3MEeHEeHUe B HOBbIX YC/I0OBUSIX;
CTaBUTb U (hopMynmpoBaTb COOCTBEHHbIE 3a4a4un B
oGpa3oBaTenibHOI AEeATeNIbHOCTU, B TOM Yucne nNpu nsydyeHnm onsmnku;
AaBaTb OLEHKY HOBbIM CUTyaLUsaM, OLeHUBaTb NPUOBPETEHHDbIN ONbIT;
yMeTb NepeHOCUTb 3HaHUs Mo (pU3nKe B NPAKTUUECKYH 061acTb
XU3HEeAeATeNbHOCTU; YMeTb MHTerpnpoBaTb 3HaHUSA U3

pas3HbIX NpeaMeTHbIX 06/1acTeid;
BblABUraTb HOBbIE UAEeU, npegnaratb OpurMHaJibHbie noaxoabl N peLueHnA;

CTaBUTb HpOGﬂEMbI n 3agayun, gonyckKkawuwue aJibTepHatTuBHbl€ peLleHns.

Pa6oTa ¢ nicpopmauyueit:

BNnafileTb HaBblkaMM nosyvyeHus wuHdopmauum qU3NUYEeCcKoro
coaepXaHMs N3 WUCTOYHMKOB pasHbiX TUMOB, CaMOCTOATE/IbHO
OCYLWEeCTB/IATbL MOUCK, aHa/IN3, CUCTEMATM3ALMIO U UHTepnpeTayuto
nHdopmauum pasnnyHbIX BUAOB 1 hopM NpeacTaBneHUs;

oLeHUBaTb AOCTOBEPHOCTb MHhOpMaLMK;

ucnonb3oBaTb cpeacTBa MHPOPMALUOHHBLIX U KOMMYHUKALMOHHbIX
TEXHONOINIA B  pelleHNUN  KOTHUTUBHbIX, KOMMYHUKATUBHbIX W
OpraHM3auuoHHbIX 3apa4 C coGnloAeHMeM TpeGoBaHUI 3ProOHOMMUKM,
TEXHUKN Ge30MacHOCTU, TUIMEeHbl, pecypcoc6epexxeHnss, NpPaBOBbIX WU
3TUYECKMX HOPM, HOPM MH(hOPMAaLMOHHOV 6e30NacHOCTH;

co3jaBaTb TEKCTbl (PM3NUYECKOro cofepXaHuss B Pas/INYHbIX
dopmartax ¢ y4éTOM HasHaueHUs MHopMaUun U LeneBoil ayautTopun,
BbIOUpas onTuMasibHY10 (hopMy npeacTaB/IEHUA U BU3yasinsaynm.

KoMMyHMKaTUBHbIE YHUBEpPCa/lbHbIe YYeOHble AelCcTBUA:
OCYLLECTB/IATb 00OLEHNE HAa YPOKaxX U3UKN U BO BHE-YPOUHOIA
AeATeNbHOCTY;



pacnosHaBaTb NpeanoCbUIKM  KOHQ/IMKTHBLIX  cUTyauuin WU
cMAryaTb KOH(PINKTbI;

pasBEPHYTO M JIOTUMHO WU3Naratb CBOK TOYUKY 3peHUs C
NCNoNb30BaHUEM A3bIKOBbIX CPeACTB;

NOHMMaTb W WUCMONb30BaTb MNpeumyLecTBa KOMaHAHOW w
nHANBUAYanbHOW padoThbl;

BblOMpaTb TeMaTUKy U MeTOAbl COBMECTHbIX AEACTBUA C YUETOM
OOLWMX NHTEPECOB N BO3MOXHOCTEN KaXXA0ro usieHa KOJI1eKTUBa;

NPUHUMATb Le/IM COBMECTHON AeATeSIbHOCTU, OpraHN3oBbIBaTb
N KOOpAUHUPOBaTb AEACTBUA NO €€ AOCTMKEHUIO: COCTaB/MATb M/aH
DEeNCTBNiA, pacnpegenstb pPosiM C YUYETOM MHEHWUA Y4YaCTHUKOB,
o6CcyXaaTb pe3ysibTaTbl COBMECTHOMN paboThbl;

oLEeHUBaTb KauyeCcTBO CBOEro BK/laja W KaXAoro y4yacTHUKa
KOMaHAbl B OOLWMIA pe3ynbTaTt No pa3paboTaHHbIM KPUTEPUAM;

npepgnaratb HOBble MPOEKTbl, OUEHUMBaTb UAEM C MNO3ULUU
HOBU3Hbl, OPUIMHA/IbHOCTU, NPAKTNYECKOI 3HAUUMOCTM;

ocyulecTtBNATb NO3UTUBHOE CTparternyeckoe noeeaeHume B pa3/iMdHbIX
cutyauusix, NPosiBNATbL TBOPYECTBO U BOOGpPaXeHne, 6bITb UHULMATUBHbIM.

PerynsatnBHble YHUBepCaNbHble y4eOHble
pencTteua CamoopraHusauua:

CaMOCTOSAITE/IbHO OCYLUeCTBNATb no3HaBaTe/IbHYIO
heATeNIbHOCTb B 06s1acTU  (PU3UKN U  aCTPOHOMUMU, BbIABATb
npoo6sembl, CTaBUTb U hopMynmnpoBaTb COGCTBEHHbIE 3a4au4u;

CaMOCTOSITEe/IbHO COCTaB/IATb MJlIaH pPELeHUss PacUETHbIX WU
KauyeCTBEHHbIX 3aZay, N/1aH BbINOJIHEHUS NMPAKTUUYECKOW paboTbl C YYETOM
MMEILUNXCA PecypcoB, COGCTBEHHbIX BO3MOXHOCTEN 1 NpeAnoUYTeHWIA;

paBaTb OLEeHKY HOBbIM CUTYyaLUAM;

pacwupaTb paMK1M y4eGHOro npeagmMmeta Ha OCHOBE JINUHbIX NPeanoYTeHWiA;

henarb 0CO3HaHHbIN BbIGOP, apryMeHTUpOBaTb €ro, 6parb Ha ceo61
OTBETCTBEHHOCTb 3a peLlueHue;

OLEeHMBaTb NPUOOPETEHHDIN ONbIT;

cnocoocTeoBaTb (DOPMUPOBAHUIO U MPOABAEHUIO 3pyauULUN B
06s1acTN (hN3NKKU, NOCTOAHHO NOBbILWATL CBOI 06pasoBaTeNibHbIN U
KYNbTYPHbI YypOoBeHb. CaMOKOHTPO/1b, 3MOLUNOHAJIbHbIA UHTESJIEKT:

fJaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBbI B
DeATeNIbHOCTb, OLeHMBaTb COOTBETCTBME pe3y/bTaToB LesiaiMm;

BNlageTb HaBbIKaMu No3HaBaTesIbHON pedhsieKCun Kak 0CO3HaHUA
coBepwaemMbiX AEACTBUA U  MbIC/IUTENbHbLIX MNpPOLEeccoB, uX
pe3ynbTaToB U OCHOBaHMWIA;



B

ncnonb3oBaTb NpPUéMbI pechsiekcun ANA OLEHKN CUTyaLuu,
BblGOpa BEPHOro peLlieHus;

YyMeTb OLeHUBaTb PUCKN U CBOEBPEMEHHO NPUHUMATb peLleHunsA
NO UX CHWXEHUIO;

NPUHNMATb MOTUBbI U APryMeHTbl APYruX Npu aHanunse
pe3ynbTaToB [EeATE/IbHOCTHU;

NpUHNMaTb cebsl, NOHUMasA CBON HEeJOCTaTKU N AOCTOUHCTBA;

NPUHNMATb MOTUBbI U aPryMeHTbl APYruX Npu aHanunse
pe3ynbTaToB AEeATEe/IbHOCTHU;

npusHaBaTb CBOE NpaBo U NpPaBo APYrnx Ha OLNGKM.
npouecce AOCTWXEHUS JIMHYHOCTHbIX pe3y/NibTaTOB OCBOEHUSI NPOrpamMmbl

no msmnke A1 YPOBHA cpefHero oouero oopasoBaHns y ooyyarowmxcs

C

K

COBEpLUEHCTBYETCSA 3MOLUOHANbHbLIA UHTENNEKT, NpeanoiaratoLmia
cthopMUPOBAHHOCTb:

CaMOCO3HaHuA, BK/IOYAKLWEro CNOCOGHOCTbL MNOHMMaTb CBOEé
3MOLUUOHa/IbHOE COCTOsIHWe, BUAETb HanpaB/ieHUsi pasBUTUS
COOGCTBEHHOW 3MOLIMOHaNbHOW chepbl, ObITb YBEPEHHbLIM B cebe;

camMmoperynampoBsaHus, BK/O4Hawwero CamMoOKOHTpPOJiIb, YMeéHue MnpuHumMmatb
OTBETCTBEHHOCTb 3a CBOé noeegeHuve, CNOCOOHOCTb ajanTmpoBartbCa K
AMOUNOHaJIbHbIM USMEHEeHUAM N NPOoABNIATb rI/I6KOCTb, ObITb OTKPbITbIM HOBOMY;

BHYTPEHHEN  MOTUBaUUK, BK/OYaOWeEnd  CcTpemsieHne K
AOCTWXEHUIO LeNIn 1 ycnexy, onTUMU3M, UHULMATUBHOCTb, YMEHUEe
[eNCTBOBaTb UCXOAA U3 CBOUX BO3MOXXHOCTEN;

aMnaTvu, BKJlOYalowWweil CnoCOGHOCTbL NMOHMMATb 3MOLMOHA/IbHOE
COCTOSIHWE pApYrux, yuuTbiBaTb €ro Mpu OCYLLECTB/IEHUN OOGLEeHNA,

CNOCOGHOCTb K COUYYBCTBUIO N CONEPEXNBaHUIO;
Ccouyna/ibHbIX HaBbIKOB, BK/TIOHAOLWNX CMOCOOHOCTb BbICTpanBaTb OTHOLUEHUA

APYrMMU nogbMu, 3a60TUTLCA, NPOSIBNATL MHTEPEC U paspellaTb KOH(PIUKTLI.

NMPEAMETHbIE PE3YJ/IbTATbI
KOHLy 06yueHus B 10 knacce npegmeTHble pe3ybTaTbl HA 6a30BOM

YPOBHE A0/HKHbI OTpaXaTb ChOPMUPOBAHHOCTb Y 0GYUYAIOLMNXCA YMEHWIA:

AEMOHCTpMpoBaTb Ha nMnpumMepax ponb WU MecTo ¢usnkn B
dopmmpoBaHUN COBPEMEHHOW HAy4yHOW KapTUHbl MuUpa, B pasBUTUM
COBPEMEHHOI TEXHUKN N TEXHONOTUIA, B NPAKTUYECKOW AEATENbHOCTU N0Aeii;

yunTbiBaTb rpaHuLUbl MPUMEHEHUSI U3YUYeHHbIX (Pu3nyecKnx mopenei:
MaTepuasibHasA TOYKa, UHepUuasibHasA cucteMa oTcuéra, abCconoTHO TBEpAOe
Teno, naeanbHblii ra3, MOAeNIM CTPOEHUA rasoB, XUAKOCTEN U TBEPAbIX Ten,
TOUYEUHbIW 3/IEKTPUYECKUIA 3apag Npu pelweHnn nsmyeckux sagau;



pacnosHaBaTb hpusuuyeckue ABneHUs (Npoueccbl) U OGBACHATbL UX HA OCHOBE
3aKOHOB MEXaHWKWN, MOJIEKY/IAPHO-KNHETUYECKOW TeopuMu CTPOEHUA BewecTBa WU
3NEKTPOAMHAMUKA: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABWXEHue,
CBOGOAHOE NnageHune Tes, ABUKeHMNEe NO OKPY)XHOCTU, UHepLUus, B3aumogencTeue Ten,
A dysus, GpoyHOBCKOE ABWXKEHUe, CTPOEHME XNAKoCTeln
TBEPAbLIX Tesl, U3MEHeHue OO6bEMa Ten npu HarpeBaHUM (OXNaxaeHuwn),

TEeN/I0BOe paBHOBECUe, MUCMapeHue, KOHAeHcauus, njas/ieHue, KpucTannusauus,
KUNneHue, BIAXXHOCTb BO34yXa, NOBbILWIEHNe AaB/ieHUs rasa npu ero HarpeBaHuu B
3aKpbITOM COCyAe, CBA3b MeXAy napameTpamu COCTOSIHUA rasa B U3oOMNpoLeccax,
aneKkTpusayna Ten, B3aumopgeiicteme 3apanoB;

onucbiBaTtb MeXaHM4YecKoe ABWKEeHue, ucnosnb3ya ¢usnueckume
BeJ/INYUHbI: KOOpAMHaTa, NyTb, NepemMellieHue, CKOpocTb, YyCKOpeHune, Mmacca
Tena, cuna, UMNyAbC Tesla, KUHEeTUYecCcKasa I3Heprus, noTteHUunasibHasa
3Heprus, MexaHu4yeckasa padéora, MexaHM4yeckass MOLWHOCTb; NP onucaHum
npaBuUNbHO TpPakToBaTb (PU3NUECKMUIA CMbICN UCNOJIb3YyEeMbIX BE€/IMUMH, UX
0603Ha4YeHUs U eAuHULUbI, HaxoaUTb (hopmysbl, CBsisbiBalOWMe AAHHYIO
husnyeckyro Be/IMUNHY C APYrMMU BeIlMYnHamu;

onucbiBaTb U3y4YeHHble TeN/I0Bble CBOMACTBA TeN U TeN/noBble ABIEHUSA,
ucnonb3ysa pusnyeckue BeSIMUUHLI: AaBfieHMe rasa, Temneparypa, cpegHsas
KUHeTu4yeckas 3Heprusa XaoTun4yeckoro ABWXeHUdA MoOeKyn,
cpegHeKkBagpaTUyHasaA CKOPOCTb MOJIEKY/l, KOJIMYECTBO TeNn/10Tbl, BHYTPEHHAA
3Heprusa, pa6orta rasa, Ko3a(puUUMEHT MOoNe3Horo AenucTBUA TenJI0BOro
ABuratensi; npuM OMUCaHUU MpaBU/IbHO TpakToBaTb (PU3MUYECKUN CMbICH
MCNO/b3yEeMbIX BE/IMYMH, UX 0BG03HAUEHUA N eANHULbI, HAaX0AUTb (hopMynbl,
cBsisblBalOLWUe AaHHYIO (pU3nUYecKyro BeJIMYMHY C APYrMMU BENNYUHAM;

onucbiBaTb U3YyUY€eHHble 3/1eKTPUUECKMe CBOMCTBA BellecTBa N 3/1eKTpuveckue
ABNEeHUA (npoueccbl), NUCNonb3ya (hU3nUecKue Be/IMUMHBbI: INEKTPUUECKUWN 3apapg,
3neKTpuyeckoe nosie, HaNpPsHKEHHOCTb MOANSA, MOTeHLuMas, Pa3sHOCTb MNOTEHLUANOB;
npu onNucaHMu nNpaBU/bHO TpakToBaTb (IU3NYECKMIA CMbIC/T UCMNOMb3yeMbIX
BE€/IMYUH, MX OOO3HAUEHUsT M eAuHUUbI; YyKasbiBaTb (QOpPMynbl, CBA3biBaloLWMe
BaHHYI0 PU3MYECKYI0 BEeIMUYUHY C APYTMMU BeNUYUHaMU;

aHanusuposaTb (husnyeckue npoueccobl U ABNEHUA, UCNONb3YyA (pusnyeckmne
3aKOHbl U NPUHUUNbI: 3aKOH BCEMUPHOro TaroteHus, |, Il u lll 3akoHbl HLIOTOHA,
3aKOH COXpPaHEeHMA MeXaHW4YeCKOW 3Heprun, 3akoH COXpaHEeHMA UMNynbca,
ApMHUUN cynepnosvuyuu cusa, NPUHUUN paBHOMpPaBUA UHepUUNasibHbIX CUCTEM
OTCUETA, MOJEKY/IAPHO-KUHETUUYECKYIO TEOpPUI0 CTPOEHUS BeLlecTBa, rasoBble
3aKOHbl, CBA3b CpeAHeil KNHETUYECKOW 3HEPrum Ten/1I0BOro ABMKXEHNA MOMEKY C
aGCcoNTHOW TeMmnepaTtypoii, NepBblii 3aKOH TEPMOAMHAMMKMN, 3aKOH COXPaHeHUs
3neKTpu4yeckoro 3apsaga, 3akoH KysioHa, npu aTom pasnuyaTb C/IOBECHYIO



chopMmynmMpoBKy 3aKOHa, ero MaremMmaTruvyeckoe BblpaXeHne 1 ycsioBuA
(rpaHnybl, 06N1acTU) NPUMEHUMOCTWN;

OGBACHATb OCHOBHbIE NPUHLUMUNBbI AeACTBUA MalUWH, NPNGOPOB U
TEXHUYECKMX YCTPOWCTB; passimyarb YC/OBUA WX Ge3onacHoro
NCNoNb30BaHUSA B NOBCEAHEBHOW XU3HUY;

BbINO/IHATb 3KCMEPUMEHTbl MO uccrsiefoBaHuio  (pusnyeckux
SIBNEHUA N NpPoLEecCcOB C UCMNOJIb30BaHMEM MPSAMbIX U KOCBEHHbIX
n3mMepeHuin, npm aTom popmynimposatb npodnemy/zagady n runoresy
y4eOHOro 3sKcnepumeHTa, coobupaTb YCTaAaHOBKY U3 MNpea/oXXeHHOro
o6opyaoBaHuA, NPoBOAUTL ONbIT U OPMYIMPOBaTh BbIBOAbI;

OCYyLLeCTBNATbL MNPSAAMble N KOCBEHHble U3MepeHuAa Uusnyeckux
Be/INYMH, NPU 3TOM BbIOMpaTb ONTUMa/IbHbIA CNOCOG U3MEpPEeHUs u
Mcnosib3oBaTb U3BECTHbIe METOAbl OLLeHKN NOrPeLHOCTeNn 3MepPEeHUN;

uccnegoBartb 3aBUCUMOCTUM  MeXAy (pusMyeckMMu BeSIMYUHaAMU C
MCNONb30BaHUEM MPAMbIX U3MEPEHUIA, MNP 3TOM KOHCTPYMPOBaTb YCTaHOBKY,
comkcupoBatb pe3ynibTaTbl NOJIy4EHHOW 3aBUCUMOCTU (hM3NUECKNX BETUUNH B
Buage Ta6nmu, n rpa(pvu(os, Aenartb BbiBOAbl NO pe3yJ/ibTataM UccrsieqoBaHuA;

co6noparb npasBuna 6e3onacHOro Tpyga npu npoBegeHun
uccnefoBaHUii B paMKax Y4YeOHOro 93KCMepumeHTa, Yy4deoOHo-
uccnepoBaTesIbCKO U NPOEKTHOWN AeATEeNIbHOCTU C UCNOJ/Ib30BaHMEM
U3MepuTesibHbIX YCTPOMUCTB N N1a60paTOpPHOro o60pya0oBaHnSA;

pewartb paC‘-IéTHbIe 3agavinm C fABHO SaAaHHOﬁ Q)MSMHECKOVI Mogenbho,
ncnonb3ys obmsmqecme 3aKOHbl U NpuHUuNnbl, HaA OCHOBE aHaJ/iIn3a ycnoBus
3agjayn BbIGMpaTb d)I/I3VIl-IECKyl0 MoAesib, BblAEeNATb obmsmqecm/le Be€JIMYUHDbI N
cdopmynbl, HeoOGXoaUMbIe ANA €€ peLleHns, NPOBOAUTL PacUéTbl U OLeHUBaTb
peasibHOCTb MNONYUYEHHOro 3HaUeHUA (PU3nUecKon BeNNUNHBI;

pewatb Ka4yeCTBEHHble 3ajayu: BbICTpaMBaTb JIOTMYECKU
HENPOTUBOPEUUBYIO LIENOUYKY PacCYy)XAEeHUN C ONOpPoOi Ha U3y4YeHHble
3aKOHbl, 3aKOHOMEPHOCTU 1 pusnyeckne ABEHUS;

ncnosib3oBatTb npu peweHnn yl-leﬁHbIX 3agad COBpEeMEeHHbIe
MHOPMaLMOHHbIE TEXHOOTUN A1 MOUCKA, CTPYKTYPUPOBAHUA, UHTepnpeTauumn

M  npeacTaB/ieHUs1 y4eOHOUW N HayYHO-NONYIAPHOW UHOpMaLUKn, NONYYEHHON U3
Pa3INYHbIX NCTOYHUKOB, KPUTUYECKN aHUTU3NpoBaTb noJsiy4aemytro I/IHd)OpMaLI,IMO;
NpUBOAUTbL NPMMEPbI BK/1afa POCCUUCKNX U 3apy6eXHbIX YUEHbIX-(PU3NKOB B pasBuTue
HayKu, OGbACHEHMNE MPOLECCOB OKpyXawuwero Mmupa, B pasButue
TEeXHUKU N TEXHOJI0MNiA; UICNOJIb30BaTbh TeOpeTUYECKUe 3HaHUA No
dnsnke B noBcegHEBHOW XXU3HU
Ans o6ecnevyeHns 6e3onacHOCTM Npu o6palleHnn ¢ NpuéopamMmn U TEXHNYECKNMU



yCcTpoiicTBamMu, A/l COXPaHEHUS 3[40POBbA U COG/HOAEHUS HOPM
3KO/IOrMYeCcKoro NoBeAeHusi B OKpyxatowyeii cpege;
paﬁoTaTb B Trpynne C BbINOJIHEHUEM PpPa3/INdYHbIX COoUNa/IbHbIX pOﬂeVI,

nnaHupoBaTtb pa60Ty rpynnbl, paunoOHaUIbHO pacnpepenAaTb 005s13aHHOCTU U
nnaHupoBatb AeATe/IbHOCTb B HeCTaHAAPTHbIX CUTyauusaXx, afileKBatTHO OLUEeHUBaTb
BKJ1aZ, KQKA0ro U3 y4acTHMKOB rpynibl B peLeHne paccmMaTpuBaeMoil NnpoGiembil.
K KOHLY 06yueHus B 11 Knacce npegmeTHble pe3y/ibTaTbl HA 6a30BOM
YPOBHE A0/MKHbI OTpaXaTb ChOPMUPOBAHHOCTb Y OOYUalOLWMUXCA YMEHWNIA:
OEeMOHCTpUpoBaTb Ha npumepax ponb U Mecto (uU3NKU B
chopMmmpoBaHUM COBPEMEHHOIN HAyUYHOW KapTUHbLI MUpa, B pasBUTUN
COBpPEMEHHON TEXHUKU U TEXHOJIOTUNA, B NPAKTUYECKOI AeATeNbHOCTHU
noaen, LeNnoCTHOCTb U eAUHCTBO (hN3NUYECKOW KapTUHbI MUPA;
yunTbiBaTb rpaHulbl MPUMEHEHUA WN3yyYeHHbIX ¢unanyecknx
MopAenei: TOUeUHbliA 3NEeKTPUYeCKUin 3apag, yd cBeTa, TOUEeUHbIi
UCTOYHUK cCBeTa, AAepHaa MoAenlb artoMa, HYK/IOHHasA wMopaesb
aTOMHOro agpa npu peweHnn pusnyecknx sagaud;
pacno3HaBaTb (pusnueckme siBNIeHMA (Npoueccbl) U OGBACHATb UX Ha
OCHOBE 3aKOHOB 3/IEKTPOAMHAMUKN W KBAHTOBOW (PU3NKW: 3neKTpuueckas
NnpoBOAUMOCTb, TEMN/I0BOE, CBETOBOE, XMMWYECKOe, MarHuTHoe pAeilcTBUA
TOKa, B3aMMOgeincTBUE MarHUTOB, 3/IEKTPOMArHUTHasi MHAYKUUA, OelcTBue
MarHUTHOroO no/sA Ha MPOBOAHUK C TOKOM U ABWXYLIMWACA 3apapg,
3/1eKTPOMarHUTHble Kone6aHus U BOJIHbI, NPAMOJIMHEiHOe pacnpocTpaHeHue
cBeTa, OTpaXeHWe, npesioMneHne, uHTepdepeHunsa, Audpakuma wu
nonsipysaymsa cBeTa, Aucnepcust cBeTa, (oToanekTpuueckuii adpcpekt
(hboTtoachhekT), cBeTOBOE paBneHMe, BO3HUKHOBEHUE JIMHeH4YaToro cnekrpa
aToMa BoAopoaa, eCTeCTBEHHAsA U UCKYCCTBEHHAsA pPafNoOaKTUBHOCTD;
onucbiBaTb  U3y4YeHHble CBOWCTBa BellecTBa (3neKkTpuyeckue,
MarHUTHble, ONTUYECKUE, 3/IEKTPUUECKYIO NMPOBOAMMOCTb Pa3/INuHbLIX cpen) u
3NeKTpoMarHuTHble  sBNeHuMAa  (npoueccbl), wucnonb3ysa ¢usnueckme
BE€/IMUUHDbI: INEKTPUUECKUIA 3apag, cuna TOKa, 3/1IEKTPUUECKoe HanpshKkeHue,
3/1eKTpUYECKoe CONpPOTUB/IEHME, PAa3HOCTb NOTEHUUANOoB, 3/1eKTPOABMKYLL AN
cuna, paéoTa ToKa, MHAYKLMA MarHUTHOro noss, cuna AMnepa, cuna JlopeHua,
MHOYKTUBHOCTb KaTYLUKWN, 3HEPrusa 3/1IeKTPUUECKOr0 M MarHUTHOro rnoneun,
nepuop u Yactota KonebaHuii B Kone6aTte/lbHOM KOHTYpe, 3apsag U cuia Toka
B rMnpouecce rapMOHUYECKUX INIEKTPOMArHUTHbIX KosebGaHuii, poKycHoe
paccTtosiHMe M oOnTUYecKass cuna /NuH3bl, NPU ONUCaHUU MpPaBUJIbHO
TpakToBaTb (hM3MUYECKNI CMbICN UCNOJIb3YEeMbIX BEJIMUUH, NX 0GO3HAUEHUA U
eAVHMULUbI, YKasbiBaTb (OpMynbl, CBA3biBawWue AaHHYKO (uUsnyeckyro
BeJINUMHY C APYTMMU BeJIMUNHAMMU;



onucbiBatb U3y4Y€HHbIe KBaHTOBbIE€ ABJ/IEHUA W NnpouUeccbl, UCMOJ/Ib3yA
Q)msmqecm/le BE€J/INYNHbI. CKOPOCTb 3/IEKTPOMarHUTHbIX BOJIH, AJIVHA BOJIHbI U
yacToTa cBeTa, 3Heprusi 1 umnynbc POTOHa, Nepuoa nosnypacnaga, aHeprusa
CBA3M aTOMHbIX fgep, NpU ONUCaHUM MPaBUILHO TpaKToBaTb (PU3NUECKUA
CMbIC/T Ucnonb3yeMbiX BeJIMUUH, UX 0003HaYeHus un eaAunHunlbl, yKa3biBaTb
dopmMynbl, cBsA3biBalOWMWe A[aHHYIO (PU3MUYECKYIO Be/IMYMUHY C ApYyrumu
Be/INYNHAMU, BbIYUCNATbL 3HAUEeHne (Zi)I/ISMl-IeCKOﬁ BeJ/INYUUNHDbI;

aHaJinsnpoBsatb CIC)I/I3I/I‘-IECKI/IE npoueccbl n sABneHusd, ncnonb3ys
(i)I/I3I/I‘-IECKI/Ie 3aKOHbl U NPUHUMINbI. 3aKOH Oma, 3aKOHbI nocnepnoBartesibHOro 1
napannesibHoOoro coeaMHeHusa npoBOAHUKOB, 3aKOH ﬂ,)KoynFl—HEHU,a, 3aKOH
SﬂeKTpOMarHI/ITHOI‘/'I MHAYKUNN, 3aKOH npﬂMOﬂMHeﬁHOFO pacnpocTtpaHeHusA
CcBeTa, 3aKOHbl OTpaXeHuns cBeTa, 3aKOHbl npesomMs/ieHnsa cBeTa, ypaBHEHUe
OiiHwTelHa Ana  doTtoachpdekTa, 3aKOH COXpPaHEHUA 3Heprun, 3aKoH
COoXpaHeHusa unmMmnysnsbca, 3aKOH COXpPaHEeHUA 3NEeKTPU4YecKoro 3apspga, 3akoH
COXpaHEeHMA MaccoBOro uucna, nocrtynarbl Bbopa, 3aKOH pagnOaKTUBHOIO
pacnaga, npum 3TOM pasfiMyatb CJ/IOBECHYIO (hOPMY/SIMPOBKY 3aKOHa, €ero
MaTtemaTnyecKkoe BbipaXeHue n ycnosus (rpaHuLbl, 061acTN) NPUMEHUMOCTN;

onpeaenATb HanpaB/ieHNWe BeKTopa MHAYKUUU MarHUTHOro nosns
NPOBOAHUKA C TOKOM, CUbl AMnepa u cunbl JlIopeHua;

CTPOUTb U oONuUCbiBaTb MN300paxeHue, cospgaBaemMoe MMJIOCKUM
3epKasioM, TOHKOW /INH30MW;

BbINO/IHATb 3KCMEPUMEHTblI MO ucciefoBaHuo  (prsnueckux
AIB/IEHWIA N NPOLECCOB C MUCMNO/b30BaHNEM MNPAMbIX U KOCBEHHbIX
usMepeHunii: npu atom chopmynmpoBatb Nnpodnemy/3agavy n runortesy
y4eOGHOro 3KcnepumMeHTa, cobuparb YCTaHOBKY M3 NpeAaOXXeHHOro
o6GopyaoBaHusA, NPOBOAUTL ONbIT U POPMYNUPOBaTb BbIBOADI;

OCYWECTBNATbL MPAMble U KOCBEHHble Uu3MepeHusi (PrU3nyecKnx
B€/INYUNH, NPU 3TOM BbIOMpPaTb ONTUMA/IbHbI CNOCO6 M3MEPEHUA WU
MUCNoNb30BaTb U3BECTHbIE METOAbI OLLEHKU MOrpeLHoCcTeil USMepeHNi;

nccineposarb 3aBUCUMMOCTU obmsmqecmx Be€J/INUNH C NCNOoJIb3OBaHNeEM
NPAMbIX N3MEPEHUIA: NP 3TOM KOHCTPyupoBaTb YCTaHOBKY, (hukcupoBaTtb
pe3ynbTartbl MOJYYEHHOW 3aBMCUMOCTU (IU3NUYECKUX BENMUYMH B Buae
Taénuy n rpacgmkos, genaTtb BbIBOAbI MO pe3ynbTaraMm nccnepoBaHus;

co6noparb npasuna 6e3onacHOro Tpyga npu npoBefeHun
uccnegoBaHUii B paMKax Y4YeOGHOro 93KCMepumeHTa, Y4veoOHo-
nccnefoBaTeNlbCKOW U NPOEKTHOW AeATENIbHOCTU C UCMO/Ib30BaHUEM
U3MepuTesibHbIX YCTPOMUCTB N 1a60paTOpPHOro o60pyaoBaHus;

pewatb paC‘-IéTHbIe 3ajayn C SABHO SaAaHHOﬁ d)I/I3I/ILIeCKOI7I mMmopaenblho,

ncnonb3ya pusmyeckue 3aKoHbl U NPUHLMNbI, HA OCHOBE aHa/IN3a YC/I0BUSA 3a4aum



BblOupaTtb (pU3MUYECKYI0 Mopenb, BblAenAaTb (husnyeckne BeSIUUMUHBI U
chopmynbl, HeoGXxogumble AN €€ pelweHus, NPOBOAUTL PacuéTbl WU
OoLueHUBaTb peasibHOCTb NOJIYy4EHHOro 3Ha4eHUs1 (hu3nvecKoi BeNNUNHbI;
pewaTrb KayeCcTBeHHble 3ajaydyu: BbIiCTpanBaTb JIOTUYECKU
HENPOTUBOPEUYUBYIO LLENMOUYKY pPacCyXAeHUiA C onopon Ha U3yvyeHHble
3aKOHbl, 3aKOHOMEPHOCTU U (PpU3nUYecKue sIBJIEHURA;
ucnonb3oBatb NPU  peweHUun  y4uyeBGHbIX  3afa4  COBPEMEHHble
MH(pOpMaLMOHHbIE TEXHOIOMNN A1 MOUCKA, CTPYKTYPUPOBaHUA, UHTepnpeTayumn
M  npeAacTaB/ieHUs YUYEGHOI N HAYYHO-NONYISPHOW MHhopMaLUK, NOSTyYEeHHO N3
Pa3sINyYHbIX NCTOYHUKOB, KPUTUHECKN aHa/TU3npoBaTb nojiydHaemyro I/IH(bOpMaLI,IMO;
OOGDBACHATb NMPUHUUNbI AEACTBUA MALUUH, NPUGOPOB U TEXHUUECKNX YCTPOWCTB,
pasnunyatb yc/noBusa X 06e3onacHoOro Ucnosib3oBaHus B HOBCGAHGBHOVI
XXU3HU; NPUBOAUTL NPUMEPbDbI BKNaga POCCUNCKUX N 3apyOeXHbIX
Y4Y€HbIX-(pM3NKOB B
pasBuUTNe Hayku, B 00 bAACHEHME NMPOLLECCOB OKpYXXalLlero mmpa, B
pasBuUTUE TEXHUKU U TEXHONOINIA;
ucnosib3oBaTb TeopeTuyeckue 3HaHus No ousnke B NOBCeAHEBHOMN
XU3HU aNnsa obecrnevyeHusi 6e3onNacHOCTU NpU odGpaLleHnn ¢ npuéopamMmu u
TEXHNYECKUMWU  YCTpoOWCTBaMU, ANA  COXPAHEHUA 340pOBbA WU

CcoGNOAEHUA HOPM 3KOJIOTUUYECKOTO NOBEAEHNA B OKpYXalowleii cpeae;
pa60TaTb B Trpynne C BbiINOJIHEHUEM PpPa3/INdYHbIX CoUNa/IbHbIX pone|7’|,

nnaHupoBaTb paGoTy Trpynnbl, pPayMoOHa/IbHO pacnpegensaTb O0O0A3aHHOCTU MU
niaHUpoBaTb AeATe/IbHOCTb B HECTaHOAPTHbIX CUTyauusix, afieKBaTHO OLEHUBaTb
BK/1aJ, K&KA0ro M3 yYaCTHUKOB FPynnbl B pelleHne paccmaTpmuBaemMoii npo6iembl.



10

TEMATUNYECKOE NI1AHUPOBAHUE
KNACC

Ne n/n

HanmeHoBaHne pa3aenoB U TemM

nporpaMmmbil

KonuuecTtBoO yacoB

Bcero

Paspen 1. PUSUKA N METOAbI HAYHYHOI'O MNO3HAHUA

1.1

dusnka n MeTOo4bl HAY4YHOro No3HaHuA

NToro no pasgeny

Pa3spen 2. MEXAHUKA

2.1

2.2

2.3

KuHemartunka

AvnHamMmuka

3aKOoHbl COXpaHeHUA B MeXaHunKe

NToro no paspgeny

Paspen 3. MOJIEKYNAPHAA ®U3NUKA N TEPMOAVNHAMUNKA

3.1

3.2

OcHoBbI MoneKkyna pHO-KI/IHeTI/I‘-IeCKOﬁ

Teopuu

OCHOBbI TEpMOANHAMUKN

18

9

10

KOHTpO/NbHbIE

paboThbl

MNMpakTnyeckune

paboThbl

ONEeKTPOHHbIe
(uncpposBblie)

oGpa3oBaTesibHble

pecypchbl

Buonuorteka LLOK

https:/Im.edsoo.ru/7f41bf72

Buonuoteka LLOK

https:/Im.edsoo.rul7f41bf72
Buonuoteka LLOK

https:/im.edsoo.ru/7f41bf72
Buonuoteka LJOK

https:/Im.edsoo.ru/7f41bf72

Buonuoteka LLOK

https://m.edsoo.ru/7f41bf72
Buonuoteka LLOK



3.3

ArperaTtHble COCTOSIHVA BeLjecTBa.

da3oBble nepexoabl

https:/Im.edsoo.rul7f41bf72
Buonuorteka LLOK

https:/im.edsoo.ru/7f41bf72




WUtoro no pasgeny

Paspen 4. AIEKTPOANHAMUKA

4.1 dnekTpocTaTuka

4.2

Wtoro no pasgeny

24
Buonuoteka LLOK
10
o o https:/im.edsoo.ru/7f41bf72
MOCTOAHHBIN 31EeKTPUUECKMIA TOK. TOKM B
Buonuoteka LLOK
pa3nnyYHbIX cpeaax 12
https://m.edsoo.ru/7f41hf72
22
2

OBLUEE KOJIMYECTBO HYACOB IO NPOIrPAMME

68




11 KNACC

—KonnuecTBo HacoB ONEeKTPOHHbIe
HaumeHoBaHue pa3fesioB U TeM (umdppoBbie)
Ne n/n KoHTponbHbIe [paKkTuyeckue
Bcero oGpasoBaTe/ibHble
nporpaMmmbl
paboTbl paboTbl pecypcbl
Pasgen 1. 9NEKTPOANHAMUKA
Buonmoteka HOK——
1.1 MarHuTtHoe nosne. 11 1 3 https:/Im.edsoo.ru/7f41c97c
dneKTpomarHuTHass UHAYKUUA
11
WUtoro no pasgeny
Pasgen 2. KOJIEBAHA N1 BOJTHbI BriGnroTeka HOK
https://m.edsoo.ru/7f41c97
MexaHuueckue 1 3/1eKTPOMarHuTHbIe 9 1 ps:im-edsoo.rulateare
21 Buénuorteka LLOK
kone6aHus 5 1 https:/Im.edsoo.ru/7f41c97c
25 MexaHuueckue n 3/1eKTPOMarHuTHbIe BuGnmoteka LLOK
' BOMHbI 10 3 https://m.edsoo.rul/7f41c97c
2.3 OnTuka 24

WUtoro no pasgeny
Paspgen 3. OCHOBbI CHELLMAanOIZ TEOPUN OTHOCUTENBbHOCTUA
OcHoOBbI cneyuanbHON Teopun
3.1 41 oTHOCUTENILHOCTH

Buonuorteka LJOK
https:/Im.edsoo.ru/7f41c97c

NToro no paspgeny

Paspen 4. KBAHTOBAA ®PU3NKA

Buonuorteka LLOK

4.1 AneMeHTbl KBAHTOBOW ONTUKU https:/im.eds00.rul7f41c97¢

4.2 CtpoeHue aTtoma 4 Bu6nuorteka LLOK



ht

tps:/Im.edsoo.ru/7f41c97c

4.3 ATOMHOe aapo 5

NToro no pasgeny 15

Paspen 5. 3/IEMEHTbI ACTPOHOMWUN N ACTPOPUINKUN

5.1 dneMeHTbl aCTPOHOMUMU U acTPOPU3NKN 7

NToro no paspgeny 7

Buonunorteka LLOK

https:/im.edsoo.ru/7f41c97c

Buonuorteka LLOK

https:/im.edsoo.ru/7f4lc

Buénuorteka LOK
6.1 O6o6uarouee NOBTOpeHue 4
https:/im.edsoo.rul7f4lc
NToro no pasgeny 4
Pe3epBHOe BpemsA 3

OBLUEE KO/IMYECTBO YACOB INO NPOrrAMME 68

97¢

97¢







NMOYPOYHOE NTAHNPOBAHWUE
10 KNACC

Neo

Tema ypoka
n/n

dusmKka — HaykKa o npupoge.
1 HayyHble meToAbl NO3HAHUA

OKpyXarLwero mmpa
Ponb 1 mecTo pusnkn B

2 thopmMupoBaHmMn coBpemMeHHOM
Hay4YHOW KapTUHbI MUPa, B NPaKTUYECKOW AeATe/IbHOCTU
nopei

MexaHunuyeckoe agBuxeHue.
3 OTHOCUTE/NIbHOCTbL MeXaHU4yecKkoro

ABWXeHuns. MNepemelleHne, CKOPOCTb, YyCKOpeHue

PaBHOMepHOe nNpsimosinHeiiHoe

4
OBWXeHune

5 PaBHOYyCKOpeHHOe
NPAMOJIMHEiHOEe ABWXeHne

6 CBoGogHOe nageHue. YCKopeHue
CcBOGOAHOroO NageHna

KpuBonuHeiiHoe gBMXeHMe.
7 [ABwxeHne matepnanbHoun
TOYUYKU MO OKPYXXHOCTU
8 I'Ibvmu,mn OoTHOCUTenbHoCcTU MNanunnes.

KonunuecTtBO yacoB

Bcero

KoHTponbHbIe [lpakTuyeckue

paboTbl paboTbl

Aata

n3yyeHus

ONEeKTPOHHbIe
uucpoBble

06 pasoBaTe/ibHble

pecypchbl

Buonuorteka LLOK

https:/Im.edsoo.rul/ff0c32e2

Buonuorteka LLOK

https:/Im.edsoo.rul/ff0c33e6

Buonuorteka LLOK

https:/im.edsoo.rul/ff0c3508

Buonuorteka LLOK

https:/im.edsoo.rul/ff0c3620
Buonuorteka LLOK

https:/im.edsoo.rul/ff0c372e
Buonuorteka LLOK

https:/Im.edsoo.rul/ff0c39cc
Buonuorteka LLOK



https:/I
m.edsoo.ru/

ffoc3ada
Buénuorteka
LLOK




9
HbloTOHa ANnA M

MHepunanbHble CUCTEMBI OTCYeTa.
MepBbIV 3akoH HbloTOHAa Macca
Tena. Cuna. MpuHuun

cynepnosuuuu cui. Bropoii 3akoH
aTepuasibHOII TOUKN

https://m.edsoo.rul/ff0c3be8

Buonuoteka LJOK
https://m.edsoo.rul/ff0c3be8

10

MaTepuasibHi
TAroreHus. C

11
CKOpPOCTb

TpeTuii 3aKkoH HbloToHa ansa

LIX TOYEeK 3aKOH BCEMUPHOro
una

TAXecTu. lNepBasa KocMmunyeckas

Buonuorteka LLOK
https://m.edsoo.rul/ff0c3be8

Buonuorteka LLOK
https://m.edsoo.ru/ff0c3d00

12

Tena Cuna T|
13

Tena B XXUAKOCT
BpawjatenbHoe

14

MOMEHT cUunbl.
TBEpAoOro tena

15

Mmnynbc cunbl
PeakTuBHOE B

16

Cuna ynpyrocTtu. 3akoH N'yka. Bec
yeHus. KoacpduuymeHT TpeHus.

Cuna conpoTuB/ieHNA Npu AgBMXXeHnn
n nnu rase HOCTynaTeanoe n

OBWKeHue aGCoJIlOTHO TBEPAOTO Tesa.

MNMneyo cunbl. Ycnosua paBHoBecus
MMnynbc MmaTepuasibHO TOUKN,

CNCTeMbl MmaTepnasnibHbIX TOYEK.

. 3aKOH COXpaHeHusa nMmnynbca.
mxeHune PaboTa n MOLLHOCTb CUNbI.

KnHeTnueckan dHeprua

Buonuoteka LLOK
https:/Im.edsoo.ru/ff0c3el8

Buonuoteka LLOK
https:/im.edsoo.rulff0c3f76

Buonuoteka LJOK
https://m.edsoo.rulff0c41a6

Buonuorteka LLOK
https://m.edsoo.rul/ff0c43d6

MaTepUasTbHOW TOUKU. TeOpeMa 00 U3MEHEHNN
KMHETUYECKOW IHeprum

17 MNoTeHuuanbHaaA 3Heprus.

Buonuorteka LLOK
https://m.edsoo.rulff0c4502

Buonuorteka LLOK



MoTeHunanbHas 3Heprus ynpyro
pecopMupoBaHHON NPYXUHbBI.
MoTeHyMasibHaA aHeprvua Tena B6M3u

noBepxXHOCTUN 3eMn

https://m.edsoo.ru/ff0c461a

18

19

20

nOTEquaﬂbele 1N HenoTeHuynasibHble
cunbl. CBA3b pa6oThbl
HenoTeHUUaJ/ibHbIX CUJ/1 C USMEHEeHnem
MeXaHu4ecKoii 9HEepPrmm cCuCtemMmbl Tesn.
3aKoH coxXpaHeHMsA MeXaHUUYeCKOoWm
3Heprum

NaGopaTtopHan pa6oTa
«MccnepoBaHue cBA3n paboTbl CUMBbI C
M3MeHeHneM MeXaHUUYecKow dHeprmnm
Tesla Ha npumepe pacTaXxeHusa
Pe3UHOBOrO Xryrta»
KoHTponbHaAa pa6oTa no treme
«KnHemaruka. fiuHammka. 3aKOHbl
COXpaHeHUA B MexXaHuke»

OCHOBHbI€ NO/I0XXEHUA MOJIEKYAPHO-

Buonuorteka LLOK

https:/im.edsoo.rulff0c478c

Buonunorteka LLOK

https:/im.edsoo.rulff0c4b74

21

22

23

KWHeTUu4eckoii Teopmn. BpoyHoBCKoe
ABwmxeHune. Auddysmua
XapakTep ABKEHUA U
B3aI/IMO,qeﬁCTBVIﬂ yacTtuy BeulecTBa.
Mopgenu cTpoeHus rasoB, XugkocTteii
M TBEpPAbIX Ten

Macca monekyn. Konuuectso

| Beulectra. [locroaHHas ABoraapo

24

Buonunoteka LLOK

https:/Im.edsoo.rulff0c4dc2

TennoBoe paBHOBecue. Temneparypa

n eé namepeHue. LLikana remneparyp




Llenbcus
NpeanbHbiii ra3 B MKT. OCHOBHOe

25 ypaBHeHune MKT

AGconoTHaA TemnepaTtypa Kak Mmepa

26 cpepHeii KWHETUYECKOIA 3Heprumn
OBWXeHuA MOJIeKyn. YpaBHeHue MeHpeneeBa-
KnaneiipoHa

27 3akoH [lanbToHa. Fla3oBble 3aKOHbI

NaGopatopHaa pa6oTta

28 «ccnegoBaHue 3aBUCUMOCTU

Mexay napamMmetTpamMmm COCToAHUA pa3perxeHHOoro
rasa»

29 M3onpouecchbl B uaeasibHOM rase 1
ux rpacpuueckoe npegcraBneHue

BHYTPEHHSA 3Heprus
TepMOoAVHaMUYECKOIi cucTemMbl 1

30 CNocoo6bl €€ N3MEeHeHUs.

KonuyuecTtBO TennoTbl U paéoTta. BHYTpeHHAA
3Heprus OfHOaTOMHOI0O UAeasIbHOrO rasa

31 Buabl Tennonepegaun

YpenbHasa Ten/10éMKOCTb BellecTBa.
32 KonunyecTBO TEen1oTbl Npu
Tennonepegaye. AgnabartHbliA npouecc

33 MepBblii 3aKOH TEPMOAMHAMUKMN U
ero npuMeHeHue K nsonpoueccam

34 Heo6paTMMOCTb NPOLECCOB B

Buonuorteka LLOK

https:/Im.edsoo.ru/ff0c4fde

Buonuorteka LLOK

https:/im.edsoo.ru/ff0c511e

Buonuoteka LJOK

https:/im.edsoo.rul/ff0c570e

Buonuorteka LLOK

https:/im.edsoo.rul/ff0c5952

Buonuorteka LLOK
https:/Im.edsoo.rul/ff0c5¢c36
Buonuorteka LLOK

https:/Im.edsoo.rul/ff0c5c36
Buonuorteka LLOK



OFFroxacd0Xx




npupoge. BTopolii 3aKoH
TepMOAUHAMUKU

ht

tps:/Im.edsoo.rulff0c6230

35 MpuHuun geiictBus u KNA tennoBoii Buonuoteka LLOK
MaLUUHbI 1
https:/im.edsoo.ru/ff0c600a
36 Llmkn KapHo u ero KIna
3konornyeckue npoéAemsl !
37 it
| TennoaHepreTuku 1
38 O6o6Lwarouwumii ypok «MonekynsipHas
cusnka. OCHOBbI TEPMOAUHAMUKU» 1 Bubnuoteka LIOK
KoHTponbHasA paboTta no reme https:/im.edsoo.ru/ff0c6938
39 «MonekynsipHaa cpusnka. OCHOBbI
TePMOAVHAMUKN» . Bubnuoteka LIOK
40 Mapoo6pa3oBaHue N KOHAEHCALMA. https:/Im.edsoo.ru/ff0c6a50
MPnﬂpPHMP N KnuneHue
AGCONMIOTHAsA U OTHOCUTE/IbHASA . Bubnuotexka LLOK
41 B/IDKHOCTb BO3Ayxa. HacblleHHbIi https:/im.edsoo.rulff0c63b6
nap
TBépAoe Teno. Kpuctannuyeckue un . Bubnnoteka LIOK
42 amopcpHbIe Tena. AHM3oTponus https:/im.edsoo.rulff0c64d8
CBOWCTB KpUcTaUu10B. XXugkne
Kpuctansnbl. CoBpeMeHHble
MaTepuanbl MnaBneHve u . Buonuoteka LLOK
43 Kpuctannusaums. YaensHan https:/im.edsoo.ru/ff0c65f0
Tennota nnaesneHus. Cyénumayms
44
YpaBHeHue TennoBoro 6anaHca Bunmoteka LLOK
45 1

AnekTpusauus Te. neKTpruueckuii

3apag. [lBa BUaa 3NeKTpuueckux

https:/Im.edsoo.ru/ff0c6708

Buonunorteka LLOK



https:/im.edsoo.ru/
ff0c6820

Buonuoteka LLOK
https:lim.edsoo.ru/

ff0cbbcc




3apagos
MpoBOAHVKN, AUINEKTPUKU U

Buonuorteka LLOK

46
noslynpoBOAHUKMA. 3aKoH https://m.edsoo.rulff0c6bcc
COXpaHeHUs1 3NeKTPU4ecKoro
3apapa BsaumogeiictBue
47 3apapoB. 3akoH KynoHa Bubnuoreka LIOK
PAA i y S https:/im.edsoo.rulff0c6ced
TouyeuyHbIN 3NeKTPUYECKUN 3apsp,
Hanps)KéEHHOCTb 3/1IEKTPUYECKOro
48 nond. NMpuHuun cynepnosnuyumn Bu6nunorteka LLOK
3NeKTPUYeCcKnx nonen. InHvun https://m.edsoo.rulff0c6df2
HanpsHKEHHOCTU
Pa6oTta cun anekTpoctaTuyeckoro
49 n P P Buonuoteka LLOK
nons. floteHunan. FasHocTb https://m.edsoo.ru/ff0c6f00
noTeHuynanoB
MpoBOAHUKU N ANINEKTPUKN B
50 POBOA A P Buonuorteka LLOK
SNeKTpocTaTuieckom none. https:/Im.edsoo.ru/ff0c7018
AnanekTpuueckas NPOHNLAEMOCTb
51 3 .. K Buonuoteka LLOK
NEeKTPOEMKOCTL. RoOHAEHCaTop https:/Im.edsoo.rul/ff0c7126
ONEeKTPOEMKOCTb NOCKOro
52 KOH er:’aTo a. dHeprua 3apsHKeHHOro Bu6nuortexa LLOK
A pa. P P https:/im.edsoo.ru/ff0c72c0
KOHAeHcaTopa
53 NaGopatopHan pa6ota "smepeHue
3J/1eKTPOEMKOCTU KOHAeHcaTopa"
MpvHUMN AeiicTBUA U NPUMMEHeHne
54 KOHAEeHCaTopoB, KONMpoBaJibHOIo

annapara, CTpPyWHOro npuHTepa.
AneKTpocTaTuyeckas sawmra.



55

56

57

58

59

60

61

3asemsieHne 3NeKTponpnoéopos
AneKkTpuyecKnii ToK, yCnoBus ero
cywecTBoBaHuUA. MOCTOAHHbIN TOK.
Cuna Toka. HanpsihxeHue.
ConpoTtuBneHue. 3akoH Oma ans
yyacTKa uenu

MocnepoBaTtenbHoe, NapannenbHoe,
CcMelwlaHHOe coegnHeHne
npoBOAHUKOB. JTaGopaTopHas pa6oTa
«I/I3yquv|e CMeLlaHHOro coegnHeHusn
pesncropoB»

Pa6oTa 1 MOLHOCTb 3/1EKTPUUYECKOTO
Toka. 3akoH [xoynsa-/leHuya
3akoH OMa A1l NO/HOW (3aMKHYTOM)
anekTpuueckoit uenn. Kopotkoe
3amMblikaHue. JlabopaTopHasa pa6oTa
«N3amepeHne 34C UCTOUHNKA TOKa U
€ro BHYTPEHHEro conpoTuBeHUA»
OneKTpOHHasi NPOBOANMOCTb
TBEPAbIX MeTa1NoB. 3aBUCUMOCTb
COMpPOTUB/IEHUA METa/I/I0B OT
TeMmneparypbl. CBepXnpoBoguMocTb
AneKkTpu4ecKnii TOK B Bakyyme.
CBoliicTBa 3/1EKTPOHHbIX MYYKOB
MonynpoBoOAHUKN, NX COGCTBEHHAA U
npumMecHasa NpoBOoAUMOCTb.
CBoiicTBa p—h-nepexopa.
MonynpoBogHUKOBLIE NPUGOPbI

Buonuorteka LLOK
https://m.edsoo.ru/ff0c74f0

Buonuorteka LLOK
https://Im.edsoo.rul/ff0c7838

Buonuorteka LLOK
https:/Im.edsoo.ru/ff0c7ae0

Buonuoteka LLOK

https://m.edsoo.rulff0c84ae



AneKTpuyecKuii TOK B pacTBopax u

62 pacnnaBax 3JIeKTPOJINTOB.

AnekTponutTnyeckana guccouunauus.
ANneKTpoNn3 DNeKTpUYeCcKnii TOK B rasax.

63 CaMocCTOATEeNIbHbIN U

HecamocCTosATe/IbHbIN pa3pag. MonHua. Mnasma
AnekTpuyeckue Nnpuéopbl U

64 ycTpoiicTBa M  MX  MpakKTUYeckKoe
npumeHeHue. MpaBuia TEXHUKM Ge30NacHOCTH

65 0O6o06LwWwarowumii ypok
«AneKTpognHamuka» KoHTponbHasa pa6oTta no teme

66 «3dnekTpoctaTuka. MoCTOAHHbIN
anekTpuyeckuii Tok. TOku B pasnuyHbIX cpepax»

67 Pe3epBHbIii ypoK. KOHTponbHas
paboTta no Teme "dneKTpoauHaMuUKa"

68 Pe3epBHbI ypok. O606LWaloLwuii
ypok no temam 10 knacca

OBLEE KO/IMHYECTBO YHACOB
Nno NPOrrAMME

1 Buonuoteka LLOK
https://m.edsoo.rulff0c82ba
1 Buonuorteka LLOK
https://m.edsoo.rulff0c84ae
1 Buonuoteka LLOK
https:/Im.edsoo.rulff0c86fc
1 Buonuorteka LLOK
https://m.edsoo.rul/ff0c88be
1 Buonuoteka LLOK
https://Im.edsoo.ru/ff0c8a8a
1 Buonuoteka LLOK
https://m.edsoo.rulff0c8c56
1 Buonuoteka LJOK

68

https://m.edsoo.rul/ff0c8f6c



11 KNACC

KonuyecTtBO YacoB ONeKTPOHHbIe
NQ Tema ypoka Aata yucpoBble
nin KoHTponbHble [MpakTuueckue
_Bcero n3yyeHusa oGpasoBaTe/NlbHble
paboTbl paboTbl
pecypchbl
MoCTOAHHbIE MAarHNTbI U UX
1 B3aumopelicTBue. MarHuTHoe norne.
BeKTOp MarHUTHOM MHAYKUMMN. JIMHUN MarHUTHO 3 Bubnnoteka LLOK
vnayIRIs } https:/im.ed Iff0c9778
ps:/im.edsoo.rulffOc
MarHuntHoe noJsie NpoBoAHUKa C )
2 TOKOM. OnbIT pcTeaa.
B3anmopgenctemne npoBOAHNKOB C TOKOM EUGAUOT LLOK
3 1
NaGopatopHan pa6oTta «N3yueHune )
MarHMTHOTO MONS KaTYLWKN C TOKOM» https:/im.edsoo.rulff0c9gfe
[eicTBME MAarHATHOrO NONA Ha
NPOBOAHUK C TOKOM. Cuna Buonuorteka LJOK
Amnepa. laopaTopHasa pa6oTa 1 1
4 «MccnenoBanme aeiicTams https:/Im.edsoo.rul/ff0c98fe
NOCTOSIHHOIO MarHUTa Ha pamMKy C
TOKOM»
. Bu6nuoteka LLOK
JencrtBue MarHUTHOIO NoJsis Ha 1 1
5 ABMXYLLYHOCA 3apshKEeHHYIo HacTuly. https:/Im.edsoo.rul/ff0c9ac0
Cwuna lopeHua. Pa6oTa cusbl
NlopeHua
AnekTpoMarHUTHast UHAYKUUA. MoTokK
6 BeKTopa MarHUTHOW wuHAyKumu. SAC Buonunorteka LLOK
. 1
NHAYKUUN. 3aKOH 3/1eKTPOMarHUTHOMN
AvEl P https:/im.edsoo.rulff0c9df4







10

11

12

13

14

uHaykuum dapages

NaGopaTtopHan pa6oTa
«UccnepoBaHne aBneHus
3NEeKTPOMarHUTHON UHAYKLUN»

MHAYKTUBHOCTL. ABNeHne
caMmonHaykuuun. 34C camouHAYKLUN.
3Heprusi MarHUTHOTO NOJIA KaTYLIKA C
TOKOM. SneKTpomarHMTHoe none
TexHnyeckune ycTpoicTea u nx
npUMeHeHue: NOCTOSIHHbIE MarHUThbl,
3NeKTPOMarHuTbl, 3neKTpoaBuraterb,
ycKopuTenu afieMeHTapHbIX YacTul,
MHAYKLUUOHHAaA neyb

O6Go6watowmin ypok «MarHuTHoe
nosne. ANeKTpoMarHUTHas MHAYKLMA»

KoHTponbHas pa6oTta no teme
«MarHntHoe none.
dneKkTpoMmarHuTHass UHAYKLUA»

CB06OAHbIE MEXaHMYecKune
Koneb6aHusi. FapMoHUuYeckue
Kone6aHusi. YpaBHeHue
rapmMoHN4ecKnx KosebaHuii.
MpeBpalleHne aHeprun

NaGopaTtopHasn pa6oTa
«AccnepoBaHue 3aBUCUMOCTU
nepuoaa Manbix KoneéaHuii rpysa Ha
HUTN OT A/TIUHbI HATU N MacCCbl rpysa»

Kone6aTtenbHblii KOHTYP. CBOGOAHbIE

Buonuoteka LIOK

https:/im.edsoo.rulff0cal50

Buonuoteka LLOK

https:/im.edsoo.rulff0ca600

Buonuoteka LLOK

https:/Im.edsoo.rul/ff0cab82

Buonuoteka LJOK

https:/im.edsoo.rulff0cad58

Buonuorteka LLOK

https:/im.edsoo.rulff0caf06



1

Buonunorteka LLOK
https:/im.edsoo.rul
ffoch820



15

16

17

18

19

20

ANNIEKTPOMarHUTHble KosieéaHusa B
naeasibHOM Kosie6aTe/IbHOM KOHTYype.
AHanorus Mexay MmexaHu4eCKmmum m
ANEeKTPOMarHMTHbIMU Kosie6aHuaAMMU

dopmyna ToMcoHa. 3aKoH
COXpaHeHuA 3Heprum B ngeaJibHom

KonebareNnbHOM KOHType

MpeacTtaBneHue o 3aTyxaroLWwmx

Kone6aHusix. BbIHY)XAeHHble
MexaHuuyeckue konebdaHus. Pe3oHaHc.

BblHy)K,quHble A/IEKTPOMarHnTHble
Koneo6aHus

MepeMeHHbIW TOK. CUHycOoupanbHbIii
nepemMeHHbIV TOK. MOWHOCTb
nepemMeHHOro Toka. Amnnmy,ql-loe n
AeicTBylowee 3HaYUeHNe CU/bl TOKa U
HanpsHkeHus

TpaHccopmaTtop. NMponsBoacTBO,
nepepgava u notpeéneHve
3NeKTPUYECKOWN 3Heprum
YCTpPOMCTBO 1 NpakTUYecKoe
NMPUMEeHEeHNe I/TeKTPNYeCKOro 3BOoHKa,
reHeparopa nepemMeHHOro Toka,
JINHUW 3neKTponepepay
JKonornyeckme puCcKku npum
NPoOnN3BOACTBE 3/IEKTPOIHEPIUMN.
KynbTypa ncnonb3soBaHus
3/1eKTPO3HEpPrun B NnoBceaHEBHOM
YXU3HMN

Buonuoteka LLOK
https://m.edsoo.rulff0cb9c4

Buonuoteka LLOK
https://m.edsoo.rul/ff0cbb86

Buonuoteka LLOK
https://m.edsoo.rulffocbd34

Buonuorteka LLOK
https:/Im.edsoo.ru/ff0cc324



MexaHunyeckue BOJIHbI, YC/I0BUA

2 1 pacnpocTtpaHeHusi. MNepuog. CKOpocTb

pacnpocTpaHeHus ¥ gVHa BOMHbI. MNonepeuHble 1
NpPoAosibHble BOMHbI

22 3ByK. CkopocTb 3ByKa. [pomKoOCTb
3ByKa. Bbicota TOHa. TemG6p 3ByKa dneKTpOMarHUTHbIE
BOJIHbI, UX

23 CBOICTBa N CKOpOCTb. LLkana
3M1EeKTPOMArHUTHbIX BOJIH MpUHUMNbI paguocBas3u n

24 TeneesupeHus. Passutue cpeacts
cBa3n. Pagnonokauyus

25 KoHTponbHaa paboTta «KonebdaHusa n
BO/HbI» MpaMonuHeiiHoe pacnpocTpaHeHue

26 cBeTa B OAHOPOAHOI cpepge.
ToueuHblii ICTOYHUK cBeTa. Jlyu cBeTa
OTpaxeHue cBeTa. 3aKOHbI OTPAXEHUS

27 cBeTa. MNocTpoeHne n3o6paxeHnii B
NJI0OCKOM 3epKasie

MpenomneHne ceeta. NonHoe
BHYTpPeHHee oTpaxeHue. NpeaenbHbIN

28 yroJsi nNosIHoro BHyTpeHHero
oTpaxeHus
29 NaGopartopHas pa6oTta «M3smepeHune

nokasartesisd npeaomMmsieHna cTtekna»
30 JluH3bl. MocTpoeHue n306paxkeHnii B

Buonuoteka LLOK

https:/im.edsoo.rulff0cca54

Buonuorteka LLOK

https:/im.edsoo.rul/ff0cccOc

Buonuorteka LLOK

https:/im.edsoo.rulff0ccfe0

Buonuoteka LLOK

https:/im.edsoo.rulff0cc6f8

Buonuoteka LLOK

https:/Im.edsoo.ru/ffocd350

Buonuoteka LLOK

https:/im.edsoo.rulff0cd4e0

Buonuorteka LLOK

https:/im.edsoo.rulff0cd7f6



Bunonunote
Ka LLOK
https://
m.edsoo.ru/
ffocd67a
Bunonunote
Ka LLOK




31

32

33

34

35

36

37

38

nuH3e. PopmMyna TOHKOW JINH3bI.
YBenunyeHue NNH3bI
NaGopaTtopHan pa6oTa
«MccnepgoBaHme CBOUCTB
M300paXXeHUn B INH3aX»
Ancnepcus ceeta. CNoXHbIW cocTaB
6enoro ceeta. LiBeT. JlTaopaTtopHas
pa6oTta «Ha6noaeHne gucnepcumn
cBeTa»

NHTepdepeHuma ceeta. Audpakuus
ceeTa. incppakymoHHana pewéTka
NMonepe4yHOCTbL CBETOBbLIX BOJIH.
Monspusayuna ceeta

OonTuyeckue NpuGopbI N ycTpoiicTBa n
ycnoBusa nx 6e3onacHoro npUMeHeHus
FpaHunLbl NPUMEHNMOCTHU
Knaccuueckoii MexaHuku. Moctynarbl
cneyunanbHoi Teopun
OTHOCMUTE/IbHOCTU
OTHOCMTeanOCTbOAHOBpEMEHHOCTW
3amegneHue BpeMeHU U CoKpalieHue
ANVHDbI

3Heprv|;| n nMmnynbcC penﬂTMBMCTCKOﬁ
yactuubl. CBA3b Macchl ¢ SHeprMeVI n

UMNY/IbCOM. DHEPTUS MOKOS

39

KoHTponbHas pabota «OnTuka.
OCHOBbI cneyuanbHOK Teopun

OTHOCUTEJ/IbHOCTU»

https:/im.edsoo.ru/ff0cddle

Buonunorteka LLOK

https:/im.edsoo.rul/ff0ced22
Buonuoteka LLOK

https:/im.edsoo.rulff0cf02e

Buonunoteka LLOK

https:/im.edsoo.rulff0cf862

Buonuoteka LLOK

https:/im.edsoo.rulff0cfad2

Buonuoteka LLOK

https:/im.edsoo.rulff0cfc68
Buonuoteka LLOK



https:/Im.edsoo.rulff0cf6f0




dDoTOHbI. Dopmyna NnaHka. dHeprusa

Buonuorteka LLOK

40
U uMnyJsbC (*)o'roua https:/Im.edsoo.rul/ffOcfel6
OTKpbITUE N UccnegoBaHue BnGnmoTexa LIOK
41 T KTa. OnbITbl A. T.
thoToapcpekta. O https:/Im.edsoo.rulffOcffc4
CronetoBa
3akoHbl hoToadpcpekTa. YpaBHEHUE E1G LLOK
o o nonuorteka
42 SuHwTeNHa ANA d)OTOSd)(b&KTa. https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuuya» dpotoadpcpekta
AaBneHune ceeTa. OnbIThI M. H.
Buonuorteka LLOK
43 Vi
Ne6epesa. Xumuueckoe aencTene https:/Im.edsoo.rulff0d04a6
cBeTa
TexHnyeckne ycTpoiictea n
a4 npaKkTuyeckoe nNpuMmeHeHue:
choToanemeHT, (hoTOoAaTUMK,
CoJ/IHeYHas Garapes, cBeToAuOA,
45 PelwieHue 3agau No Teme «d1eMeHTbI Buéenuorteka LLOK
KBaHTOBOIA ONTUKU» https:/im.edsoo.ru/ff0d0302
Mopaenb atoma TomcoHa. OnbITbI Bu6nuoTeka LIOK
46 Pesepcopaa no paccessHUIO a-4yacTul,. _
https://m.edsoo.ru/ff0d091a
NMnaHeTapHaa mogenb aTomMa
Buonuoteka LLOK
47
Moctynare! Bopa https:/Im.edsoo.ru/ff0dOafa
N3nyuyeHune n nornoweHne (poToHOB EnG LOK
noénumorteka
48 PV NEPEXOAE aTOMA C OAHOTO yPOBHA https:/im.edsoo.rulff0d0afa
3Hepruu Ha Apyroii. Bugbl cnekTpos )
BonHoBble cBOACTBA YacTuL,. BonHbl Eu6 oK
B . nonmoTeka
49 Ae bpoiinsa. KopnyckynspHo-Bo/MHOBOMN H

Ayanusm. CnoHTaHHoOe U

https://m.edsoo.ru/ff0d0ca8



50

51

52

53

54

BblIHYXXE€HHOe n3ny4yeHme

OTKpbITUE PAANOAKTUBHOCTU. ONbIThI
Pe3sepdopaa no onpegesieHnto cocTaBa

pagnoaKkTUBHOIO U3/y4YeHus

CsoiicTBa anbtpa-, 6eta-, ramma-

n3nyyeHuva. BnuaHume
pagnoakTUBHOCTU Ha XUBbIle
OpraHn3mbl

OTKpbITUE NPOTOHA U HEUTPOHA.

M3oTonbl. Anbda-pacnag,

ONEeKTPOHHbI N NO3UTPOHHLIV GeTa-

pacnag. Flamma-usnyyeHuve
OHeprusi cBAA3N HYK/I0OHOB B
aape. flaepHblie peakuun.
ApepHbii peakTop. Mpo6nemsbl,
nepcneKkTuBbl, 3Kosornyeckmne
acnekTbl AA€PHO 3HEPreTUKn
OnemeHTapHble YacTuubl. OTKpbITUE
no3uTpoHa. MeToabl HaGNOAEHUs 1
peructpauum afieMeHTapHbIX YacTul,
Kpyrnblii cton «®yHaamMmeHTasIbHble
B3aumogeiictBusi. EqUHCTBO
chmsnyeckoii KapTuHbI Mupa» Bupg,

Buonuorteka LLOK
https://m.edsoo.rul/ffod0fd2

Buonuoteka LLOK
https://Im.edsoo.ru/ff0d1162

Buonuoteka LLOK
https://m.edsoo.ru/ff0d1356

Buonuoteka LLOK
https://Im.edsoo.ru/ff0d0e38

55

56

3Bé3gHOro He6a. Co3Be3gus, Apkue
3B€34bl, NS1aHEeTbl, UX BUAUMOE
ABwmxeHne. ConHeyHas cucrtema
ConHue. ConHeyHast akTUBHOCTb.
NcTouHukK aHeprum CosnHua v 3B€34




57

58

3Bé34bl, UX OCHOBHbIE
XapakTepucTukn. 3B€sabl rnaBHOM
nocnepoBare/ibHOCTU. BHyTpeHHee
cTpoeHue 3Bé3. CoBpeMeHHbIe
npeacrtaBieHNA O NPONCXoXOAeHuu n
aponwouun ConHua u 3Bé3a

MneuHblii MyTb — Hawa ManakTuka.
MonoxeHue u gBmxeHne ConHuya B
FanakTuke. FanakTuku. YépHoie AbIpbl

B Aapax raJlaKtuk

59

60

BceneHHasn. PasberaHme ranaktuk.
Teopua bonbluoro B3pbiBa.
PenukroBoe nsnydyeHwue.
MeTaranaktuka

HepelueHHble NpPo61eMbl aCTPOHOMUY

61

62

63

64

KoHTponbHasa pabdoTta «3/1eMeHTbI
acTPoOHOMUUN N acTPOPU3INKN»
O6Goo6warowmini ypok. Ponb hnsmku n
aCTPOHOMUM B 3KOHOMUYECKOMN,
TEeXHONOrM4YecKon, cCounanbHOM 1
3TUUYECKOW cthepax AeATENIbHOCTU
yesioBeKa

O6Go6warwuii ypok. Ponb 1 mecto

(pu3uKM U acTpoHOMUMN B
COBPEMEHHOI Hay4YHOI KapTMHE Mupa

OGo6uwatrouwnii ypok. Ponb
chnsunueckoii Teopumn B hopmMmMpoBaHUM

npepcraBneHunii o ousnyeckoii
KapTUHe Mupa




OGo6uwatrownii ypok. Mecto

65 thnsnueckoil KapTUHbI MMpa B O0LLEM 1

pAAy coBpeMEHHbIX eCTeCTBEHHO-HAYUHbIX

npeacrassieHunii o0 npupogae

66 Pe3epBHbIii ypoK. MarHUTHoe norne. 1

AneKkTpomarHUTHaA MHAYKUUA Pe3epBHbIN ypPoK. OnTuka.

OcCHOBbI

67 cneuuanbHOl Teopun 1

OTHOCUTEeNbHOCTU Pe3epHblit ypoK. KBaHTOBas

thusuka.

68 OnemMeHTbl aCTPOHOMUU U 1 Bubnuoreka LLOK
acTpopusmnkm https:/im.edsoo.ru/ff0d1784

OBLEE KO/IMYECTBO YACOB
Nno NPOrrAMME

68






YYEBHO-METOANYECKOE OBECINEYEHNE
OBPA30OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI ANA YYEHUKA

METOANYECKUE MATEPUANDbI ANA YHYNTENA

LNDPPOBbIE OBPA3OBATE/IbHbIE PECYPCbIl N PECYPCbI CETU

NMHTEPHET






