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NOACHUTENbHAA 3ANMNCKA

Mporpamma no ¢u3mke 6a30BOro ypoBHA Ha YpPOBHe cpeaHero obuiero obpasoBaHUsA
paspaboTaHa Ha OCHOBE MOJIOXKEHWI U TpeboBaHMM K pe3y/bTaTamM OCBOEHWUS OCHOBHOW
obpa3oBaTenbHOM nporpammbl, npeactaBieHHbix B PrOC COO, a TakkKe € Yy4yéTom
depepanvHoOli paboyeit nNporpammbl BOCMUTAHWMA M KOHLENUUW npenogasaHua yyebHoro
npeametra «®Pu3mMka» B 0bOpa3oBaTesNbHbIX OpraHMsauuax Poccuitckoint  Pepepauumy,
peannsyoLwmx OCHOBHble 06pa3oBaTe/ibHbIe MPOrpamMbl.

CopeprkaHue nporpammoel No PpuU3MKe HanpaBieHO HAa GOPMMPOBAHME ECTeCTBEHHO-
Hay4YHOM KapTuHbI mupa obyyatowmxca 10—11 Knaccos npu obydyeHnn nx pusmke Ha 6asoBom
YPOBHE HA OCHOBE CUCTEMHO-AEATE/IbHOCTHOro nogxoga. [porpamma no  ¢usmKe
cooTBeTcTByeT TpeboBaHuam OroC COO K NAaHMPYEMbIM JUMYHOCTHbIM, MpPeaMeTHbIM U
MeTanpeaMeTHbIM pe3ynbTaTam obyyYeHUs, a TaKkKe yuMTbiBaeT HeoHXOoAMMOCTb peannsaumm
MeXnpeaMeTHbIX CBA3eM QU3MKM C eCcTeCTBEHHO-Hay4yHbIMK y4ebHbiMM npegmeTamu. B Hein
onpeaenAtTCA OCHOBHbIE LLen U3ydyeHna GU3NKM Ha YpoBHe cpeaHero obuero obpasosBaHus,
nAaHWpyemble pe3y/bTaTbl OCBOEHMA Kypca OU3MKKU: JIMYHOCTHble, MeTanpeaMeTHble,
npeameTHble (Ha 6a3oBOM ypoBHe).

Mporpamma no ¢u13mKe BKAKOYAET:

® MNaHMpPyeMble pe3ynbTaTbl OCBOEHMUA Kypca pU3MKM Ha 6a30BOM ypOBHE, B TOM Yncne

npegMeTHble pe3ynbTaTbl N0 rogam obyyeHus;

e coaeprkaHue yyebHoro npegmeta «Pusnka» no rogam obyyeHus.

®ur3MKa Kak HayKa o Hanbonee obLWMX 3aKOHAX NPMPOAbI, BbICTYNas B KayecTse y4ebHOro
npegMmeTa B LUKOJIe, BHOCUT CYLLECTBEHHbIN BKAAL B CUCTEMY 3HAHMM 06 OKpyKatowem mupe.
LUKOAbHBbIA KypC OU3MKM — CUCTEMOOOpasyoWmnii Ana ecTecTBEHHO-Hay4YHbIX Y4ebHbIX
npegMmeToB, MNOCKO/IbKY GU3MYECKME 3aKOHbl JIeKaT B OCHOBE MPOLLECCOB W ABNEHUN,
n3yyaembix Xumunen, buonoruei, ¢mnsmnyeckoi reorpadmen n actpoHommnei. Micnonb3osaHue u
aKTMBHOE NpUMeHeHne GU3NYECKUX 3HAHUI onpeaenaeT XapakTep U pa3BuTne PasHOObpPasHbIX
TEXHONOINI B chepe 3SHEepreTMkM, TPAHCMOPTa, OCBOEHMA KOCMOCA, MOJlYyY4EHMA HOBbIX
MaTepmnanos C 334aHHbIMW CBOMCTBAMU M ApYrux. M3yyeHne GpuU3nMKmn BHOCUT OCHOBHOM BK/IA4 B
dbopMmnpoBaHME €eCTECTBEHHO-HAY4YHOM KapTuUHbl mupa obyvarowmxca, B ¢GopmMupoBaHue
YMEHWUIN NPUMEHATb HAaYYHbIN METOZ NO3HAHMA NPU BbINOJHEHUM UMW Y4EOHbIX UCCNeA0BaAHUN.

B ocHOBY Kypca ¢pU3MKKM Ans YPOBHSA cpeaHero obuiero ob6pasoBaHma NONOXKEH paa NAEN,
KOTOPble MOXHO pacCMaTpUBaTb KaK NPUHLMIMbI €ro NOCTPOEHMUA.

Ndes yenocmHocmu. B cOOTBETCTBUM C HEM KypC ABAAETCA IOTMYECKU 3aBEPLUEHHbIM, OH
COAEPXKUT MaTepuan u3 Bcex pasaenos GU3NKKM, BKAKOYAET KaK BOMPOCHI KNACCUYECKOM, TaK U
COBpeMeHHON GU3UKM.

Nodes eeHepanu3zayuu. B cOOTBETCTBMM C HEM MaTepuan Kypca Gu3nKkn obbeanHEH BOKpYT
dun3nyecknx Teopuin. Beaywmm B Kypce ABnseTca dopmupoBaHuMe nNpencTaBNeHUA O
CTPYKTYPHbIX YPOBHAX MAaTEPUU, BELLLECTBE U NOE.

Ndes eymaHumapuszayuu. E€ peannsaumna npegnosaraet UCNO/b30BaHME F'YMaHUTapHOro
noteHunana GuU3nN4eCcKom HayKM, OCMbICIEHME CBA3KN PA3BUTUA GU3MKM C pa3BuTUEM obLLECTBa,
a TaK¥Xe C MMPOBO33PEHYECKMMU, HPABCTBEHHbIMM U 3KOIOFMYECKMMU Npobaemamu.



Ndea npuknadHol HanpasneHHocmu. Kypc ¢u3MKM npeanonaraeT 3HAKOMCTBO C
WMPOKMM KPYTOM TEXHUYECKUX W TEXHOJIOTMYECKMX MPUIONKEHUN U3YYEHHbIX TEOpUN U
33aKOHOB.

Ndesa skonozudayuu peanusyetca NOCPeACTBOM BBEAEHMA 3N1EMEHTOB COAEPKaHMUA,
MOCBALLEHHbIX 3KO/NIOFMYECKMM NpobHAeMam COBPEMEHHOCTU, KOTOPble CBA3AHblI C Pa3BUTUEM
TEXHWKM M TEXHONOTUI, a TaKKe 06CyXKaeHNA Npobaem paunoHaNbHOrO NPMPOAON0/Ib30BaHMA
M 3KOoJIorMyeckom besonacHocTy.

CTep)KHeBbIMM 31eMeHTaMM Kypca OM3MKM HA ypoBHe cpegHero obuero obpasosaHuA
asnatoTca dusmyeckne Teopun (GopmmupoBaHME NpeacTaBAEHUN O CTPYKType NOCTPOeHUs
dun3nyeckon Teopuu, poan GyHOAMEHTANIbHbIX 3aKOHOB W MPUHUMNOB B COBPEMEHHbIX
npeacTaBAeHMAX O NPUPoAE, FPaHMLAX NPUMEHUMOCTU TEOPUN, ONA ONUCAHUA eCTECTBEHHO-
Hay4HbIX ABNIEHNI U NPOLLECCOB).

CUCTEMHO-AeATENIbHOCTHbIM Noaxo, B Kypce GU3MKN peannsyeTca NperKae BCero 3a CYET
OpPraHM3aunn 3KCNEPUMEHTANIBHOWN AeATeNbHOCTU obyyatowmxcs. s 6a30BOro ypoBHA Kypca
GU3NKM — 3TO MCNONb30BaHUE CUCTEMbI GPOHTA/IbHbLIX KPAaTKOBPEMEHHbIX 3KCMEPUMEHTOB U
NabopaTtopHbIX paboT, KoTopble B nporpamme no ¢pusmke obbeauHeHbl B OOLIMIA CNUCOK
YYEHMYECKUX NpPAKTUYeCKMX paboT. BblaeneHme B ykazaHHOM nepeyHe nabopaTtopHbix pabor,
NPOBOAMMbIX AN KOHTPO/A M OLLEHKW, OCYLLEeCTBAAETCA Yy4yacTHMKaMuM o0b6pasoBaTeslbHOro
npouecca ncxoasa 3 ocobeHHOCTel NIAaHMPOBAHUA N OCHALWEHUA KabuHeTa dusnku. Mpn aTom
obecneymBaeTca OBMAfEHNE OOYYaAOLMMUCA YMEHUAMM NMPOBOANTb KOCBEHHbIE U3MEPEHMUS,
nccnenoBaHMA 3aBUCMMOCTEN GU3MYECKMX BEAMYMH WM MOCTAHOBKY OMbITOB MO MPOBEpPKE
NpeA/IoXKEeHHbIX TMnoTes.

Bonblioe BHUMaHWE yaeNnAeTcs peleHmto PacyETHbIX U KauyeCTBEHHbIX 3a4a4. Mpu aTom
ONA PACYETHBIX 33434 NPUOPUTETOM ABAAIOTCA 334U C ABHO 3a4aHHON GU3NUYECKON MOAENbIO,
NO3BONAIOLWME NPUMEHATb U3yYeHHble 3aKOHbl M 3aKOHOMEPHOCTM KaK M3 OAHOro passzena
Kypca, TaK U MHTEerpupya 3HaHWA U3 pasHbiX pa3aenos. A Ka4ecTBEHHbIX 33434 NPUOPUTETOM
ABNAIOTCA 3aZaHMA Ha OObACHEHME nNPOTEeKaHUA OGU3NMYECKMX ABJAEHWM M MPOLLECCOB B
OKpYyrKalowen KusHu, Tpebytowme Bbibopa ¢du3MYecKon mogenn Ana cuTyauum npakTUKo-
OPWEHTMPOBAHHOTO XapaKTepa.

B cootsetctBUM ¢ TpeboBaHuamuM DIOC COO K maTepuanbHO-TEXHUYECKOMY
obecneyeHunto yyebHoro npouecca 6a30Bbii ypoOBEHb Kypca GU3MKM HA YypOBHE CpegHero
obuero obpasoBaHMA AOMKEH U3y4aTbCA B YCNOBUAX NPeaMeETHOro KabuHeTta GU3MKKN Man B
YCNOBUAX MHTErPUPOBAHHOIO KabuHeTa NpeamMeToB ecTeCTBEHHO-HAy4YHOro uukna. B kabuHete
OU3NKN  JOMKHO ObiTb Heobxoaumoe nabopatopHoe obopyaoBaHWe ANA BbINOAHEHUSA
yKa3aHHbIX B Mporpamme no ¢Gpu3MKe y4eHUYECKUX NPAKTUYECKMX PabOT U AEMOHCTPALMOHHOE
obopynoBaHue.

[emoHCcTpaunoHHoe obopyaoBaHue ¢opmupyeTca B COOTBETCTBMM C  MPUHLMUMOM
MWHUMANbHOM AO0CTAaTOMHOCTU U obecneynBaeT NOCTAHOBKY MNEPEYNCTEHHBIX B MPOrpamme no
dU3NKe KNOYEBbIX AEMOHCTPAUMI ANA UCCNeLOBaHMA M3yvyaeMblX ABNEHUIMA WU MPOLLECCOB,
3IMNUPUYECKUX U GYHAAMEHTANbHbIX 3aKOHOB, UX TEXHUYECKMUX MPUMEHEHNN.

NabopaTtopHoe obopyaoBaHWe ANA YYEHUYECKUX MPaAKTUYECKUX paboT popmupyetca B
BMOE TEeMATMYECKUX KOMMNNEKTOB M obecneymBaeTcA B pacyéte OAHOIO KOMMJIEKTA Ha ABYX
obyyatowmxca. TemaTUyeckme KOMMNIEKTbl NabopaTopHoro ob6opyaoBaHMA [O0MKHbI ObITb



NOCTPOEHbLI Ha KOMN/ZIEKCHOM MCNONb30BaHUWN aHANOIOBbIX U LI,Md)pOBbIX I'IpVI60pOB, a TaKXe

KOMMbIOTEPHbIX N3MEPUTE/IbHBIX CUCTEM B BUAE UMPPOBbLIX NabopaTopuii.

OCHOBHbIMU LEeNAMM U3ydyeHna pusnkn B obuiem obpasoBaHUK ABNAIOTCA:

bopMUpPOBAHME MHTEpPECa M CTPEM/IEHMA O0OYyYaloLWMUXCA K Hay4yHOMY U3YYEeHUo
NPMPOAbl, Pa3BUTME UX UHTENNIEKTYa/IbHbIX M TBOPYECKUX CNOCOBHOCTEN;

pasBuUTME TNpPEACTaBfeHUA O HaydyHOM MeToAe MOo3HaHuA W  popmupoBaHue
NCccNeaoBaTeIbCKOro OTHOLLEHUS K OKPYHKaOWMM ABIEHUAM;

bopMUpOBaHME HAYYHOIO MUPOBO33PEHMSA KaK pesy/ibTaTa U3yYeHUa OCHOB CTPOEHMA
matepun n pyHaameHTaIbHbIX 3aKOHOB PUIMKY;

dbopMUpoBaHME YMEHUIN 0OBACHATH ABMIEHUA C UCNO/b30BAHMEM PU3UYECKMUX 3HAHUIN
M Hay4HbIX A,OKA3aTENbCTB;

dbopmMupoBaHME NpeacTaBNeHNn 0 Poan PU3MKK ONA PAa3BUTUA APYTUX €CTECTBEHHbIX
HayK, TEXHUKU N TEXHONOTUNA.

[ocTukeHne aTux uenen obecrneymBaeTcs pelweHWeM Cneayllmx 3agady B npouecce
n3yyeHumna Kypca GM3NKM Ha YPOBHE cpeaHero obuero obpasosaHus:

npuobpeTteHne cucTtembl 3HaHMN 06 0BLWMX GU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUAX, BKIOYAA MEXAHUKY, MOJIEKYNAPHYIO GU3MKY, SNEKTPOANHAMMKY, KBAHTOBYHO
®U3MKY 1 31eMeHTbl aCTPODU3UKY;

bopmMMpOBaHNE YMEHUMA NPUMEHATb TeopeTMyeckume 3HaHuA Ana obbAcHeHuA
dM3MYECKMX ABNEHUI B Npupoae W ANA NPUHATUMA MNPAKTUYECKUX pelieHun B
noBCeHEBHOM XU3HU;

OCBOEHME CNocobOB peLeHNA Pas/IMYHbIX 33434 C SABHO 33a4aHHOM (U3MYECKOoM
MOAeNblo, 334ay, NoAPA3yMEBAOLWMX CAaMOCTOATENbHOE CO34aHue GU3nMYecKon
MOZAENN, aleKBaTHON YCNOBMAM 3aJauu;

NMOHUMaHWEe U3NYECKMX OCHOB W MPUHLMMOB AENCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHONIOTMYECKNX MPOLLECCOB, UX BAUSAHUA HA OKPYKatoLWYO Cpeay;

OBNIAJEHNE METOAAMMN CAMOCTOATENIbHOIO NAAHMPOBaAHMA U NpoBeaeHUA GU3UYECKUX
3KCMEepPMMEHTOB, aHanM3a W WHTepnpetauum  MHPopmauuu, onpegeneHus
[OCTOBEPHOCTU NOJIYYEHHOTO Pe3ynbTaTa;

co3faHune yCnoBuii Ans pasBUTUS YMEHWUI NPOEKTHO-UCCeA0BATENbCKOM, TBOPYECKOM
[eATeNbHOCTU.

Ha n3yyeHue ¢um3mku (6a3oBbii ypOBEHL) HAa YpPOBHE cpegHero obuwero obpasoBaHUA

otBoauTca 136 yacos: B 10 Knacce — 68 yacos (2 yaca B Hegento), B 11 Knacce — 68 yacos (2

yaca B HeZeno).
Mpeanaraembln B nporpamme no ¢usmKe nepeyeHb NabOPaATOPHbIX U MPAKTUYECKUX

pa60T ABNAETCA PEKOMeHAOBaHHbIM, y4YUTENb Oenaet Bbl60p nposeneHnA na6opaTopr|x

pabot

n onbIiTOB C y‘-léTOM MHOUBUNAOYANbHbIX ocobeHHocTeMN o6yqarou.l,mxm.



COAEPXAHUE OBYYEHUA
10 KNACC

Paspen 1. ®usunka n metoabl Hay4yHOro NO3HaHUA
®un3mMKka — Hayka o npupoge. HayuyHble meToAbl NO3HAHMA OKpyXKatowero mupa. Ponb
3KCMepMmeHTa 1 Teopumn B Npouecce No3HaHWA NPUPOAbI. IKCNepumeHT B Gu3mKe.
MogennposaHue GpU3NYECKUX ABNEHUIM N npoueccoB. HayuHble runoTtesbl. Pusnyeckme
3aKOHbI M TeopUK. paHMLbI NPUMEHUMOCTU PUINYECKMX 3aKOHOB. MPUHLMM COOTBETCTBMA.
Ponb 1 mecto ¢uM3MKM B GOPMUPOBAHUM COBPEMEHHON HAYYHOM KapTWHbI MWUPaA, B
NPaKTUYECKON AeATENbHOCTU NOAEN.
LHemoHcmpayuu
AHanorosble U UMPPOBbIE U3MEPUTENbHBIE NPUOOPDLI, KOMMNBIOTEPHbIE AATYMKW.

Pasgen 2. MexaHUKa

Tema 1. KuHemamuka

MexaHuyeckoe apukeHue. OTHOCUTENBHOCTb MEXaHWYeCKoro AsukeHua. Cucrtema
oTc4éTta. TpaeKkTopumA.

MepemelleHne, CKOPOCTb (CpeaHsAA CKOPOCTb, MFHOBEHHAA CKOPOCTb) M YCKOpeHue
MaTepPUaNbHOM TOYKM, UX NMPOEKLMUN HA OCU CUCTEMBI KOOpAMHAT. ChoXeHue nepemeLLeHuin m
CNIOXKEHWE CKOPOCTEN.

PaBHOMepHOE M paBHOYCKOPEHHOE NPAMOJIMHENHOE ABUXKeHMe. TpaduKm 3aBUCMMOCTH
KOOPAMHAT, CKOPOCTU, YCKOPEHUSA, NYTU N NepeMeLL,eHUA MaTEPUANbHOM TOYKM OT BPEMEHMU.

CeobogHoe nageHune. YcKopeHue cBO60AHOMo nageHums.

KpuBonnHenHoe pasukeHue. [BUXKEHME MaATepMaZbHOM TOYKM MO  OKPYKHOCTUM C
NMOCTOAHHOM NO MOAY/I0 CKOPOCTbIO. Yr10Basa CKOPOCTb, IMHENHAA CKOPOCTb. Mepunog 1 YyacToTa
obpaueHuna. UeHTpocTpemntensHoe ycKopeHue.

TexHMYecKkne yCTPOMCTBA M MNpPaAKTUYECKOe MPUMEHEHMEe: CNUAOMETP, ABUXKEeHue
CHApPALOB, LUEeNHble U peMEHHbIE Nepesayn.

LemoHcmpayuu

Mogaenb cuctembl OTCHETA, MNNIOCTPALMA KUHEMATUYECKUX XapaKTEPUCTUK ABUMKEHMUA.

MpeobpazoBaHue ABUKEHWUI C UCNOb30BAHUEM NPOCTbIX MEXAaHWU3MOB.

MapeHwne Ten B BO3AyXe U B pa3perKeHHOM NPOCTPaHCTBe.

HabntogeHune asukeHns tena, 6poLWLIEHHOro Nog, yrnoMm K FOPU30HTY U TOPU3OHTAJIbHO.

N3mepeHune yckopeHna cBob60AHOro NageHus.

HanpasneHue cKOpoCTU NpU ABUMKEHUWN MO OKPYKHOCTW.

YueHuuecKuli skcnepumeHm, nabopamopHsie pabomeol

MN3yyeHne HepaBHOMEPHOTO ABUXKEHUA C LEeNblo onpeaeneHna MrHOBEHHON CKOPOCTU.

NccnepoBaHMe  COOTHOWEHMA  MeXAy  NyTaAMM,  MNPOMAEHHbIMM  Tenom 33
nocnefoBaTe/ibHble PaBHble MNPOMENKYTKM BPEeMEHU NpU PaBHOYCKOPEHHOM ABUMKEHUWN C
HAYa/IbHOM CKOPOCTbIO, PAaBHOM HY/IO.

N3yyeHne ABUKEHUA WapMKa B BAZKOM KUOKOCTH.

N3yyeHne aBuxKeHUA Tena, 6poLeHHOro ropM3oHTabHO.



Tema 2. JuHamuka

MpuHuMN oTHOocUTeNnbHOCTU Manunea. MNepBbii 3aKOH HbtoTOHA. MIHepUMaNbHble CUCTEMDI
OTCYéTa.

Macca Tena. Cwna. [puHUMN cynepno3vumMn cua. BTopolr 3akoH HbloToHa AnA
MaTepunanbHOM TOUYKM. TpeTUii 3aKOH HblOTOHA AN1A MaTepuanbHbIX TOYEK.

3aKoH BceMunpHOro TAroteHUA. Cnna Taxkectu. NepBana KOCMUYECKasa CKOPOCTb.

Cuna ynpyroctu. 3aKoH l'yka. Bec Tena.

TpeHue. Buabl TpeHns (NOKosA, CKONbXKEHUS, KaveHua). Cuna TpeHua. Cyxoe TpeHune. Cuna
TPEHUA CKONbXKEHMUA U CUNa TpeHuAa nokoAa. KoadduumeHT TpeHma. Cuna conpoTmBAEHUA NpU
ABUXKEHUU Tena B XUAKOCTU UAN rase.

MocTynaTtenbHoe 1 BpallaTenbHoe ABUKeHMe abcontoTHO TBEPAOro Tena.

MOMEHT cunbl OTHOCUTENbHO OCKM BpalweHua. llneyo cunbl. YcnoBuAa paBHOBecUA
TBEpPAOro Tena.

TexHMYecKne YCTPOMCTBA M MNPAKTUYECKOE MNPUMEHEHMEe: MNOAWUNHUKK, ABUNKEHWe
WUCKYCCTBEHHbIX CNYTHUKOB.

JemoHcmpayuu

AsneHune nHepuunn.

CpaBHeHMe Macc B3aMMOLEeNCTBYOWMX Te.

BTopolii 3aKoH HbloToHa.

N3mepeHune cun.

CnoxkeHune cun.

3aBUCUMOCTb CU/IbI YNPYTrOCTU OT AedopmaLinu.

HesecomocTtb. Bec Tena npm yCKOPEHHOM NOAbLEME U NAJEHUN.

CpaBHeHMe CuN TPeHMA NOKOA, KAYEHUA U CKONbXKEHUA.

Ycnosua paBHOBecuA TBEPAOro Tena. Buabl pasHoBecus.

YyeHuvecKuli akcnepumeHm, nabopamopHele pabomel

N3yyeHune aBuxKeHMA Bpycka N0 HAKIOHHOM NNOCKOCTH.

NccnepoBaHme 3aBUCMMOCTU CUA YNPYroCTW, BO3HMKAKOLWMUX B MPYKUHE U PEe3MHOBOM
obpasue, ot nx gedbopmauuu.

NccnepoBaHme ycnoBuin paBHoBeCUA TBEPAOro Tena, MMerLero ocb BpalleHus.

Tema 3. 30KOHbI COXpAHEHUA 8 MEXAHUKEe

Mmnynbc maTepuanbHOM TOUKM (Tena), cMcTemMbl MaTepUanbHbIX ToYeK. Mmnyabc cunbl 1
U3MeHeHne MMNyNbca Tena. 3aKoH COXPaHeHUA MMNyNbca. PeakTUBHOE ABUXKEeHMne.

PaboTa cunbl. MoLWHOCTb CUAbI.

KnHeTnyecKkas aHeprva matepuanbHOM TOYKU. Teopema 06 M3MEHEHWU KMHETUYECKOM
SHepruu.

MoTeHumanbHaa 3HepruA. [loTeHuManbHasa 3Heprua ynpyro AebopPMUPOBAHHOM
NPY»XWHbl. MoTeHUMaNbHasA 3Heprna Tena B6an3mn NoBepxXHOCTU 3eMu.

MoTeHUManbHble U HenoTeHUManbHble cuabl. CBA3b PaboTbl HEMOTEHUMANbHbBIX CUN C
M3MEHEHNEM MeXaHUYeCKON 3Heprum cuctembl Ten. 3aKOH COXPAHEHUA MeXaHUYeCKoM
9Hepruu.

Ynpyrue n Heynpyrme CTO/IKHOBEHUA.



TexHMYyecKne yCTPOMCTBA M NpPAKTUYECKOE NMPUMEHEHWe: BOAOMET, KOMEP, NPYHUHHbIN
NUCTONET, ABUKEHUE paKeT.

JemoHcmpayuu

3aKOH COXpaHeHMA Mmnynbca.

PeaKkTuBHOE ABuKeHMe.

Mepexon NOTEHUNANbHOM SHEPTUN B KNHETUYECKYIO U 06paTHO.

YueHuyecKuli skcriepumeHm, nabopamopHele pabomel

MN3yyeHne abCcONOTHO Heynpyroro ygapa C MOMOLLbIO ABYX OAMHAKOBLIX HUTAHbIX
MAATHMKOB.

NccnepoBaHue cBA3M paboTbl CUAIbI C M3MEHEHMEM MEXAHMYECKOM 3HEeprum Tena Ha
npMmepe pacTAXKEeHUA PE3NHOBOIO XKryTa.

Pasgen 3. MonekynapHaa ¢usmKa n TepmoaMHamMmmKa

Tema 1. OcHOBbI MOMEKYNAPHO-KUHemu4ecKoli meopuu

OCHOBHblE  MONOXEHUA  MONEKYNAPHO-KMHETUYECKOM TEeopuMM WU WUX  OMbITHOE
obocHoBaHue. bpoyHoBckoe asuxkeHue. Auddysma. Xapaktep ABUKEHUS U B3aMMOAENCTBUSA
YyacTuy, Bewectsa. Moaenu CTpoeHuA ra3os, XKUAKOCTEM 1 TBEPAbIX Ten U 06bACHEHWE CBOMCTB
BELLeCTBA Ha OCHOBe 3TUX Mogenei. Macca u pasmepbl monekyn. Konuyectso BelyecTsa.
MNocTtoaHHaa Asoraapo.

Tennosoe pasHoBecue. Temnepartypa un eé nsmepeHue. LLlkana temnepatyp Lenbcua.

Mogenb naeanobHoro rasa. OCHOBHOE ypaBHEHWE MONEKYIAPHO-KUHETUYECKON Teopum
naeanbHoro rasa. ABGContOTHAA TemnepaTypa Kak mepa cpefHer KUHETUYECKOW 3Hepruum
TeNnJI0OBOro [ABWMKeHMA uYactuy, rasa. LWkana Temnepatyp KenbBuHA. [a30Bble 3aKOHbI.
YpaBHeHne MeHaeneesa—KnanepoHa. 3akoH [danbTtoHa. M3onpoueccbl B MAeanbHOM rase ¢
NOCTOAHHbIM KOJINYECTBOM BellecTBa. [padunyeckoe npencraBneHme N30NpPOLLECCOB: N30TEPMA,
nsoxopa, nsobapa.

TexHMYecKune yCTPOMCTBA M NpaKTUYeCKoe NpUMeHeHne: TepmomeTp, bapometp.

LHdemoHcmpayuu

OnbiTbl, [A4O0Ka3blBalOLWME AUCKPETHOE CTpoeHue BewecTBa, ¢otorpadpum monekyn
OpPraHUYeCcKnx coefnHEHNN.

OnbiTbl N0 AndPY3nM *KNAKOCTEN U ra3os.

Mogaenb 6pOyHOBCKOro ABUMNKEHUA.

Mogenb onbiTa LUTepHa.

OnbITbl, flOKA3bIBAOLME CYLLECTBOBAHME MEKMONEKYNAPHOIO B3aMMOLENCTBUA.

Moaenb, NANKCTPUPYIOLWAA NPUPOAY AAB/IEHUA ra3a Ha CTEHKK cocya.

OnbITbl, UANIOCTPUPYIOLLME YPABHEHWE COCTOAHMA MAEa/IbHOrO ras3a, M3onpoLLecchbl.

YueHuuecKuli skcnepumeHm, nabopamopHsie pabomeol

OnpepeneHve maccbl BO3ZyxXa B KNACCHOM KOMHATe Ha OCHOBE M3MepeHui 06bEMa
KOMHaTbI, AaBAEHNA U TeMnepaTypbl BO34yXa B HEWN.

NccnepoBaHme 3aBUCUMOCTU MeX Ay MapameTpamm COCTOAHUA pasperKeHHOoro rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepmogMHammuyeckaa cuctema. BHyTpeHHAs sHeprMa TepMOAMHAMMUYECKON CUCTEMbI U
cnocobbl eé nameHeHua. Konnuectso tennoTtbl n pabota. BHyTpeHHAA 3Heprna og4HOAaTOMHOrO



naeanbHoro rasa. Bugbl Tennonepepauu: TenaonpoBOAHOCTb, KOHBEKLMA, U3NyYeHUe.
YaenoHaa Ten0éMKOCTb Bew,ecTsa. Konmyectso TenaoTbl Npu Tensonepesaye.

MoHAaTMe 06 agmabatHom npouecce. lNepBbli 3aKOH TepMOAMHAMUKK. [pumeHeHue
nepBOro 3aKoHa TEPMOANHAMMKMN K n3onpoueccam. Npadunyeckana nHTepnpetauma paboTbl rasa.

BTopoi 3aKoH TepmoanHaMMKKN. HeobpaTMMOCTb NPOLLECCOB B NMPUPOAE.

Tennosble mMalmMHbIl. MpUHUKUNLI AEUCTBUA TENNOBbIX MalnH. MNpeobpa3zoBaHns sHepPrum
B TeNN0BbIX MalnHax. KoaddpuumeHT nonesHoro geincTema TennoBo MawmnHbl. Linkn KapHo u
ero KoapdMUMEHT NONE3HOro AeNCTBMA. IKoNornyeckme Npobaembl TENN03SHEPTETUKMN.

TexHMYecKne YCTPOMCTBA WM MpPaAKTUYECKOe NPUMEHEHWe: ABUraTeNb BHYTPEHHEro
CropaHus, 6bITOBOM XONOAUNbHUK, KOHONLMOHEP.

JemoHcmpayuu

MN3meHeHWe BHYTPEHHEW 3HEeprum Tena npu coBeplieHUn paboTbl: BblIET NPob6KM u3
OYTbIIKM NoA, AeNCTBMEM CXKATOro BO3A4yxa, HarpeBaHWe 3dupa B NaTyHHOM Tpybke NyTéMm
TpeHua (BMaeoaeMoHCTpauma).

MN3meHeHWe BHYTPeHHEN aHeprum (TemnepaTtypbl) Tena Npu Tenaonepeaaye.

OnbIT N0 agMabaTHOMY paclMpeHUto Bo3ayxa (onbIT C BO3AYLWHbIM OTHUBOM).

Mogaenn napoBon TypbuHbl, ABUTraTeNs BHYTPEHHEro CropaHuA, PeaKTUBHOIO ABUraTens.

YueHuyvecKuli akcnepumeHm, nabopamopHele pabomel

N3mepeHune yaenbHoM TENIOEMKOCTH.

Tema 3. AepecamHble cocmosHuA eewjecmeaa. ®azoebie nepexoodsbl

Mapoobpa3oBaHne U KoHAeHcauma. WcnapeHue U KuneHue. Ab6contoTHas u
OTHOCUTENbHAA BNAXKHOCTb BO3AyXa. HacblweHHbIM nap. YaenbHaa TennoTa napoobpasoBaHus.
3aBMCUMMOCTb TEMMNEPATYPbI KUMEHMA OT AaBAEHUA.

Teépaoe Teno. Kpucrtannmnyeckme n amopodHble Tena. AHM3OTPONUA CBOMCTB KPUCTAN/OB.
Kuakme Kpuctannbl. CoBpemeHHble matepuanbl. [nasneHne u Kpuctannmsauma. YaenbHas
TennoTa nnasnenua. Cybanmmaums.

YpaBHeHUe TennoBoro 6anaHca.

TexHMYecKne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHME: TUFPOMETP WU MNCUXPOMETP,
Ka/JlopuMeTp, TEXHOJIOTUM  MNONYYEHWUS  COBPEMEHHbIX MaTepuanoB, B TOM 4ucne
HaHOMaTepManos, U HAHOTEXHOIOTUN.

LemoHcmpayuu

CBOMCTBA HACbIWEHHbIX MAPOB.

KnuneHune npu NOHUKEHHOM AaBNEHUMN.

Crnocobbl u3mepeHma BAXKHOCTU.

HabntoaeHue HarpeBaHMA 1 N1aBNEHMA KPUCTA/IZIMYECKOrO BELLECTBa.

JeMoHCTpauna KpUcTannos.

YyeHuueckuli skcnepumeHm, nabopamopHsie pabomel

N3mepeHne OTHOCUTENbHOWM BNAXKHOCTU BO3AYXa.

Paspen 4. dneKTpoguHaMMUKa
Tema 1. dnekmpocmamuKa
dnekTpmusauma Ten. IDNEeKTpUYeckuin 3apag. [lBa BMAA 3INEKTPUYECKUX 3apsaos.
MpoBOAHUKU, ANSINEKTPUKM N NONYNPOBOAHUKU. 3aKOH COXPaHEHMA 3/IEKTPUYECKOrO 3apaaa.



Bsaumopenctene 3apapos. 3akoH KynoHa. To4yeyHbI  IN1EKTpUYECKU  3apAaag.
dneKkTpuyeckoe none. HanpAXEHHOCTb 3neKTpuyeckoro nond. [puHUMn cynepnosvuum
3NEKTPUYECKUX Nonen. IMHUN HanPAXKEHHOCTU 3NEKTPUYECKOTo NoNA.

Pabota cun aneKkTpocTtatnyeckoro nons. [oteHuman. Pa3HOCTb MNOTEHLManNos.
MPOBOAHMKUN U ANINEKTPUKU B INEKTPOCTATUYECKOM noe. [AInanekTpmnyeckas npoHMULAEeMOCTb.

JNEeKTPOEMKOCTb. KoHAeHcaTop. IDNeKTPOEMKOCTb MAOCKOro KOoHAeHcaTopa. JHeprua
3apAXKEHHOro KoHAeHcaTopa.

TexHMYyecKkne yCTPOMCTBA WM NpPAKTUYECKOE MPUMEHEHMEe: IN1EKTPOCKOMN, I/1eKTPoMeTp,
3NEeKTPOCTATMYECKAA 3aLLMTA, 3a3eM/IeHNEe 31eKTpPonprubopos, KOHAEHCATOP, KOMMPOBAbHbIN
annapar, CTPYMHbIA NPUHTEp.

JemoHcmpayuu

YCTPOMCTBO U NPUHLMN AEUCTBUA IN1EKTPOMETpA.

B3anmopencTene HasNeKTPU30BAHHbIX TEN.

dneKTpuyeckoe nose 3apsarKeHHbIX Ten.

[MPOBOAHMKU B 3N1E€KTPOCTATUYECKOM MOIe.

DNeKTpoCcTaTUYeCcKana 3awmTa.

AV3NeKTPUKKN B 9NEKTPOCTaTUUYECKOM noJie.

3aBUCMMOCTb  3/IEKTPOEMKOCTM MAOCKOro KOHZeHcaTtopa OT naowaau NAacTuH,
PacCTOAHMA MEXAY HUMWU N ANINEKTPUYECKOM MPOHNLAEMOCTW.

DHeprua 3apaAXeHHOoro KoHAeHcaTopa.

YueHuuecKuli skcnepumeHm, nabopamopHsie pabomeol

N3mepeHune 3n1eKTpOEMKOCTUN KoHAeHcaTopa.

Tema 2. [TocmosaHHbIli 3nekmpuyeckuli mok. ToKU 8 pa3nuyHbix cpedax

INeKTPUYECKNn TOK. YCNOBUA CyLLECTBOBAHMA 3NEKTPUYECKOro TOKa. MICTOYHWMKM TOKa.
Cuna ToKa. MoCTOAHHDbIN TOK.

HanpsaxeHue. 3akoH Oma gna yyacTka uenu.

dneKTpuyeckoe conpoTuBaeHme. YaenbHoe conpoTmBaeHne Bel,ecTsa.
MNocnepoBaTenbHOe, NapannesnbHOe, CMeLlaHHoe coeAnHeHne NPOBOAHUKOB.

PaboTa anekTpuyeckoro ToKka. 3akoH [xoyns—SleHua. MoOLWHOCTb 3/1eKTPUYECKOTO TOKa.

DNeKTPOoABMKYLLLAA CUNA U BHYTPEHHee CONPOTUBEHNEe UCTOYHUKA TOKa. 3akoH Oma anA
NOJIHOWM (3aMKHYTOM) 3neKTpryecKom Lenn. KopoTkoe 3amblKaHue.

ONeKTPOHHaA MNPOBOAMMOCTb TBEPAbIX METaNNoB. 3aBUCMMOCTb COMPOTUBAEHUA
MeTannoB oT TemnepaTypbl. CBEpXNPOBOANMOCTb.

INeKTPUYECKNN TOK B BaKyyme. CBOMCTBA 9N1EKTPOHHbIX MY4YKOB.

MonynpoBogHuKU. CobBCTBEHHAA W NpPMMeECHas NPOBOAMMOCTb MOAYNPOBOAHMKOB.
CsolicTBa p—n-nepexoaa. MonynpoBoaHMKOBbIE NPUBOPLI.

JNEeKTPUYECKM TOK B PACTBOPAX M pacniaBax 3/1eKTPOJIUTOB. DNEKTPONUTUYECKAA
auccoumnauma. INeKTponus.

JNeKTpUYEeCKnin ToK B rasax. CamocToATeNbHbIN U HECAMOCTOATENbHbLIN pa3pAag. MonHua.
Mna3sma.

TexHMYecKne yCTPOMCTBA M MNPaAKTUYECKOe MNPUMEHEHWE: amMnepmMeTp, BOJIbTMETP,
peocTaT, MWCTOYHMKM TOKA, 3/IeKTpOoHarpeBaTenbHble Mpubopbl, 3N1EKTPOOCBETUTE/IbHbIE



npubopbl, TEPMOMETP COMPOTUBAEHUA, BAKYYMHbIA AMOA, TEPMUCTOPbI U POTOPE3UCTOPSI,
NnoslynpoBOAHMKOBbIM ANO4, ra/ibBaHUKA.

JemoHcmpayuu

N3mepeHune cuibl TOKA M HaNpPAXKEHUSA.

3aBMCUMOCTb CONPOTUBAEHUA UUANHAPUYECKMX MPOBOAHWKOB OT AJWHbI, Naowaau
nonepeyHoro ce4eHnsa U matepmana.

CmelwaHHoe coeguHeHMe NPOBOAHUKOB.

Mpamoe MamepeHne 3N1eKTPoABMKYLWEeN cuabl. KOPOTKOe 3ambiKaHWe rasibBaHUYECKOro
3/IEMEHTA M OLUEHKa BHYTPEHHEr0 COMPOTUB/IEHMSA.

3aBMCMMOCTb CONPOTMBAEHMA METANN0B OT TeEMNepPaTypbl.

MpoBOANMOCTb 3NEKTPOJINTOB.

NckpoBoi pa3pag v NnpoBOAUMOCTb BO34yXa.

OAHOCTOPOHHAA NPOBOAMMOCTb AMOAA.

YueHu4vecKuli akcnepumeHm, nabopamopHeie pabomel

MN3yyeHMe cmellaHHOro coeguHeHnA Pe3ncTopos.

MN3mepeHne INEKTPOABMNKYLLENM CUAblI  UCTOYMHMKA TOKAa W ero  BHYTPEHHero
COMpPOTUB/IEHUA.

HabntogeHue anektponmsa.

MexnpeameTHble CBA3U

N3yyeHne Kypca ¢m3nKu 6asoBoro ypoBHA B 10 Knacce oOcCyLlecCTBAAETCA C YYETOM
coAeprKaTesibHblX MeXnpegMeTHbIX CBA3eM C KypcaMu maTemMaTuKku, 6buonormm, Xxummum,
reorpadmu n TEXHONOTUMN.

MexcrnpedmemHsie MOHAMUA, CBA3aHHblE C M3yYeHWeM METOAO0B Hay4YHOro MO3HaHMUA:
ABNEHMEe, HayyHbln aKT, rmnotesa, ¢u3MyecKkaa BesIMYMHA, 3aKOH, Teopwusa, HabawaeHue,
9KCNepuMeHT, MoOAEeNNPoBaHNe, MogeNb, U3MepeHue.

MamemamuKa: pelleHne CUCTEMbl YPaBHEHWI, AWHenHasa ¢yHKumA, napabona,
runep6ona, ux rpadmKkn 1 CBOMCTBA, TPUrOHOMETPUYECKME PYHKLNKN: CUHYC, KOCUHYC, TaHTEHC,
KOTaQHreHC, OCHOBHOE TPUrOHOMETPUYECKoe TOXAECTBO, BEKTOPbl U WX MPOEKUUM Ha ocu
KOOPAMHAT, CNOXKEHME BEKTOPOB.

buosnozusa: mexaHU4eckoe ABUKEHUE B XUBOW npupoae, anddysma, ocmoc, TentoobmeH
YKMBbIX OPraHM3MoB (BUAbI Tensonepeaayn, TeN10BOE PaBHOBECUE), INEKTPUYECKME ABNEHUA B
*KMBOM Npupoae.

Xumus: ANCKpeTHOe CTpOoeHMe BelLecTBa, CTPOEHMEe aTOMOB U MOIEKY/, MOb BELLEeCTBa,
MO/IAPHAA Macca, TennoBble CBOMCTBA TBEPAbIX Tes, XUAKOCTEM U ra3oB, 3/NEKTpPUYecKue
CBOMCTBA METANN0B, 3NEKTPONTUYECKAA AMCCOLMALMA, FAIbBAHUKA.

leoepagpua: BnaxKHOCTb BO34yXa, BETPbl, BapomeTp, TepmomeTp.

TexHos02uA: NpeobpasoBaHMe ABUKEHUIN C UCMO/Ib30BAHUEM MEXAHU3MOB, YYET TPEHUA
B TEXHWKE, MOALMMHUKN, UCNOb30BAHNE 3aKOHA COXPaHEHUA MMMY/AbCa B TEXHUKe (paKeTa,
BOLOMET W Apyrue), [ABUraTeNb BHYTPEHHEro CcropaHusa, napoBas TypbuHa, 6biTOBOM
XONI0ANNBHUK, KOHAWULMOHEP, TEXHOIOTUM MONYYeHUA COBPEMEHHbIX MaTepnanos, B TOM Yncne
HAHOMATepManoB, W  HAHOTEXHONOIrMW,  3JEKTPOCTaTUYeCKaa  3aluMTa,  33a3emseHue
anekTponpmubopoB, KCEPOKC, CTPYMHbIA NPUHTEP, 3NEeKTpOoHarpesaTesbHble Npubopbl,
3NEeKTPOOCBETUTENbHbIE NPUOOPbI, FAIbBaHMKA.



11 KNACC

Pasgen 4. dneKkTpoguHammKa

Tema 3. MazHUMHoe nose. 31eKMPOMA2HUMHAA UHOYKYUA

MocToAHHbIE MarHuTbl. B3aMmopgencrBume NOCTOAHHLIX MArHUTOB. MarHutHOoe none.
BeKkTop MarHUTHOM MHAYKUMK. TTPUHLMN Cynepno3nLmMm MarHUTHbIX noaen. JINHUM MarHUTHOM
MHAYKUMKW. KapTUHA IMHUI MAarHUTHOM MHAYKLWMKW NONA NOCTOAHHbIX MAarHUTOB.

MarHuTHoe none NPOBOAHMKA C TOKOM. KapTWMHA JIMHUA WMHAYKUMW MArHUTHOrO Mons
OJIMHHOTO NPAMOro NPOBOAHWKA M 3aMKHYTOrO KO/bLLeBOro NPOBOAHMKA, KAaTYLIKN C TOKOM.
OnbIT dpcTeaa. B3aumoaencrasme NnpoBOAHUKOB C TOKOM.

Cuna Amnepa, e€ moay/b U HanpasseHune.

Cuna JlopeHua, eé moaynb W HanpasneHuwe. [BuMXKeHWe 3apAKEHHOW YacTuubl B
O4HOPOAHOM MarHUTHOM none. PaboTa cunbl JlopeHua.

flBneHne 3NeKTPOMArHUTHOM WHAYKUMKW. T[1OTOK BEKTOpA MArHUTHOM MHAYKUUMK.
INEeKTPOABMKYLLAA CUNA UHAYKLMWN. 3aKOH 31EKTPOMArHUTHOW MHAYKUMK Papages.

BuxpeBoe 3nekTpuyeckoe nose. DNeKTPOABMNKYLAA CUNa UHAYKUUKM B MPOBOAHUKE,
ABUXKYLLEMCA NOCTYyNaTeNbHO B OAHOPOAHOM MarHUTHOM noe.

Mpasuno JfleHua.

NHAOYKTUBHOCTb. ABNEeHME CaMONHAYKUMN. DNEKTPOABMKYLLAA CUNA CAMOUHAYKLNN.

DHeprua MarHUTHOro NONA KaTyLUKM C TOKOM.

DNeKTpomarHMTHoe none.

TexHMYecKkne YyCTPOMCTBA M NpaKTUYECKoe NPUMEHEHME: MOCTOSAHHbIE MarHuTbl,
9/IEeKTPOMArHUTbI, 3NEKTPOABUraTesib, YCKOPUTENIM 3SAEeMEeHTapPHbIX 4YacTuu, WHAYKLUMOHHAA
neuyo.

JemoHcmpayuu

OnbIT OpcTeqa.

OTKNOHEHME 3NEKTPOHHOTO NMy4YKa MarHUTHbIM NOAEM.

JIMHUN MHAYKUMN MAarHUTHOTO NOAA.

B3anmopencremne AByx NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ewnctene cmunbl JlTopeHUa Ha MOHbI SINEKTPONUTA.

ABNeHne 3N1eKTPOMaArHUTHOM MHAYKUUMN.

Mpasnno fleHua.

3aBUCUMOCTb 3NEKTPOABMNKYLLEN CUAbI UHAYKLMW OT CKOPOCTU U3MEHEHUA MArHUTHOrO
noToKa.

ABneHne camonMHAyKLUUN.

YueHuyecKull skcriepumeHm, nabopamopHele pabomel

N3yyeHMe MarHMTHOro NOA KaTYLIKN C TOKOM.

NccnepoBaHme aencTBuA NOCTOAHHOTO MAarHUTa Ha PamKy C TOKOM.

NccnepoBaHue ABNEHNA SNEKTPOMATHUTHON MHAYKLUMW.

Paspen 5. KonebaHua 1 BoAHbI



Tema 1. MexaHu4YecKue U 31eKmpomMazHUMHbie KonebaHus

KonebaTtenbHaa cuctema. CBobogHble MexaHuyeckume KonebaHuAa. apmoHuyeckue
konebaHua. [lepuop, 4actota, amnamtyga W ¢asa KonebaHwui. [IPYKUHHbIA MAATHUK.
MaTemaTM4YeCcKnin MaAaTHUK. YpaBHEHME FAapMOHUYECKMX KonebaHui. MNpesBpalieHne sHeprum
npwW rapMoHMYEecKnX KonebaHusx.

KonebaTenbHblt KOHTYp. CBOOOAHbIE 3NEKTPOMArHUTHbIE KONebaHus B MAeanbHOM
KonebaTteNnbHOM KOHType. AHanorma MexXay MexXaHUYEeCKUMU U INEKTPOMArHUTHbIMMU
KonebaHnamu. ®opmyna TomcoHa. 3aKOH COXPaHEHMA SHEPTUN B UAEaNbHOM KosiebaTenbHOM
KOHTYype.

MpeacTaBneHme o 3aTyxatoWwmx KonebaHusax. BbIHYKAEHHbIE MeXxaHUYeckue KonebaHus.
Pe30oHaHC. BbIHYXAEeHHble 31eKTPOMarHuTHble KonebaHus.

MNepeMeHHbIh TOK. CMHYCOMAANbHbIM NepeMeHHbIN TOK. MOLHOCTb NepeMeHHOro TOKa.
AMNANUTYOHOE M AENCTBYIOLLEE 3HAYEHMNE CU/Ibl TOKA M HAMPAXKEHUA.

TpaHchopmaTop. MpomsBoacTBO, nepegavya U nNoTpebneHMe 31EeKTPUYECKON SHEepruu.
JKONOrnM4yeckne pPUCKM NPU  NPOU3BOACTBE 3NEKTPO3Heprun. KyabTypa WCNonb3oBaHMSA
3N1eKTPO3HEPrMM B NOBCEAHEBHOM }KU3HM.

TexHMYecKkne YyCTPOMCTBA M MNPAKTUYECKOE MPUMEHEHME: 3SNEeKTPUYECKMIA 3BOHOK,
reHepaTop NepeMeHHOro ToKa, IMHUKU 31eKTponepeaay.

JemoHcmpayuu

UccnepoBaHue napameTpos KonebaTtenbHoOM CUCTEMDI (NPY*KUHHbBIN nnm
MaTeMaTUYECKUIA MAATHUK).

HabnoaeHune 3atyxatowmx konebaHumi.

NccnepoBaHme CBOMCTB BbIHYKAEHHbBIX KoNebaHuM.

HabntogeHune pe3oHaHca.

CBoboHbIe 91EeKTPOMArHUTHbIE KonebaHums.

Ocumnnorpammbl  (3aBUCMMOCTM CUAbI TOKA W HaNps)KeHMA OT BpemMeHu) Aand
3/IEKTPOMArHUTHbIX KonebaHuM.

Pe3oHaHC npu nocnenoBaTelbHOM COeAMHEHUM PE3UCTOpPa, KaTyLWKU UHAYKTUBHOCTU U
KOHAeHcaTopa.

Mogenb IMHUK aNeKTponepesauu.

YyeHu4vecKuli akcnepumeHm, nabopamopHele pabomeol

NccnepoBaHMe 3aBUCMMOCTM Nepmuoga Masibix KoniebaHui rpy3a Ha HUTU OT AJIMHbI HUTK
W Macchbl rpysa.

NccnepoBaHMe nepemMeHHOro TOKa B LUEenM W3 Noc/iefoBaTeNlbHO COeANHEHHbIX
KOHAEeHCcaTopa, KaTyLKK 1 pe3ncTopa.

Tema 2. MexaHu4ecKue U 31eKMpPOMa2HUMHbIE 80/1HbI

MexaHn4yeckune BOJHbI, yCN0BUA pacnpocTpaHeHus. Mepmnoa. CKOPOCTb pacnpocTpaHeHus
W ONMHA BOAHbI. [lonepeyHble M NpogosbHble BOAHbL. UHTepdepeHuma wn  gudpakuma
MEXaHUYECKMX BOJH.

3ByK. CKOpoCTb 3ByKa. [POMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3BYyKa.

JNeKTPOMarHUTHble BOJIHbl. YCNOBUA WU3/y4EeHUA INEKTPOMArHUTHLIX BOAH. B3ammHas
opueHTaums BeKktopos E, B, V B 3nieKTpomarHutHoi BosHe. CBOMCTBA 3/1€KTPOMArHUTHbIX BOJH:



OoTpaXkeHue, npenomneHuwe, nonAapmusauma, agudpakuma, wuHTepdpepeHuma. CKopocTb
3N1eKTPOMArHUTHbIX BOJIH.

LLIkana 3neKTpOMarHUTHbIX BOJIH. MNpUMEHEeHNEe 3N1EKTPOMArHUTHLIX BOJIH B TEXHWUKE U
6bITy.

MpuHLUMNbI pagnMocBa3n u TenesmaeHna. Pagnonokaums.

dneKTpoMarHUTHoe 3arpAsHeHne OKpyKatoLwen cpeapl.

TexHMYecKne yCTPOMCTBA U MPAKTUYECKOEe MPUMEHEHWE: My3blKa/ibHble WUHCTPYMEHTDI,
YyNIbTPA3BYKOBAA AMArHOCTMKA B TEXHUKE U MeauuMHe, pajap, PaAvNoONpPUEMHUK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb.

JemoHcmpayuu

O6pa3oBaHMe M pacnpocTpaHeHWe NonepeYHbIX U NPOAONAbHbIX BOJH.

Konebntouieecs Teno Kak MCTOYHUK 3BYKa.

HabntogeHune oTpaXkeHna n npesiomneHma MexaHN4YeCcKmUx BOH.

HabntogeHune nntepdepeHumn n andpakumm mexaHM4eCcKmMx BOH.

3BYKOBOM pe30HaHC.

HabnogeHne cBA3M TPOMKOCTM 3BYKA M BbICOTbI TOHA C aMNAUTYAOM W 4acTOTOM
KonebaHui.

MccnepoBaHMe  CBOMCTB  3/IEKTPOMArHUTHbBIX  BOJIH:  OTPaXXeHWe, MNpenom/eHune,
nonapusauus, andpakums, MHTepdpepeHLms.

Tema 3. Onmuka

feomeTpuyeckaa onTtuKa. lpamonuHerHoe pacnpocTpaHeHWe cBeTa B OAHOPOAHOM
cpege. Jlyy cseTa. ToveyHbI UCTOYHMK CBETA.

OTpa)keHne cBeTa. 3aKOHbl OTpakeHua cBeTa. locTpoeHne M306paKeHuit B MIOCKOM
3epkane.

MpenomneHve cBeTa. 3aKOHbl NpenomneHuna cBeTa. ABCONIOTHbIM  MOKasaTesb
npenomnenua. MNonHoe BHyTpeHHee oOTparkeHue. MpeaenbHbIt Yron MNOAHOTO BHYTPEHHEro
OTpakKeHuA.

Ouncnepcus ceeta. CAoXHbIM cocTas benoro ceeTa. LigeT.

Cobupatowme w paccevBatowme JNH3bl. TOHKAA /nMH3a. POKyCHOe paccToAHue u
ONTMYECKan CUNA TOHKOM NINH3bI. [TocTpoeHMe n306parkeHnit B COBMPAtoLWMX U PAacCENBAOLLMX
NnH3ax. Popmyna TOHKON INH3bI. YBENINYeHMe, AaBaemoe IMH30N.

Mpeaensl NPUMEHMMOCTM FreOMEeTPUYECKON ONTUKM.

BonHoBaAa onTtuKka. MWHTepdepeHumsa cBeTa. KorepeHTHble UCTOYHUMKK. YcCN0BUA
HabnloAeHMA MAaKCMMYMOB M MMHUMYMOB B MHTEPdEpPEHLUNOHHOM KapTUHe OT ABYX CUHda3HbIX
KOrepeHTHbIX MCTOYHMKOB.

Ondpakuma cBeta. [OudpakumoHHana pelwéTka. YcnoBue HabalogeHuAa rnaBHbIX
MaKCMMYMOB NP1 NageHnn MOHOXPOMATUYECKOrO CBETa HA ANPPAKLMOHHYIO PELLETKY.

Monapusayma ceeTa.

TexHMYyecKkne yCTPOMCTBA M MNpPaKTMYECKOoe MNpUMeHeHWe: OYKW, nyna, ¢oTtoannapar,
NPOEKLMOHHbIN annapat, MMKPOCKOM, TesecKon, BOJIOKOHHAA ONTMKa, AWOpPaKUMOHHAA
pelwéTKa, nonapoua,.

JemoHcmpayuu



MpamonuHelHoe pacnpocTpaHeHue, OTparKeHue W npenomneHue ceeta. OnTuyeckue
npubopbl.

MNonHoe BHyTpeHHee oTparkeHne. Moaenb cBeToBoAa.

NccnepoBaHume cBOMCTB M306paXKeHNUIM B IMH3AX.

Mogaenn mMKpockona, Teneckona.

HabnogeHue nHtepdepeHLmn ceeTa.

HabntogeHue gudpakumum ceeta.

HabntoaeHne gucnepcun ceeta.

MonyyeHMe cneKkTpa ¢ NOMOLLbIO MPU3MbI.

MonyyeHune cneKkTpa c NomoLlbio ANDPAKLUMOHHOM PELLETKMN.

HabnioaeHue nonapusaumm ceeTa.

YueHuvecKuli akcnepumeHm, nabopamopHslie pabomel

N3mepeHne noKasaTena NnpenomMaeHns cTekna.

NccnepoBaHme CBOICTB M3006parKeHU B IMH3aX.

HabnoaeHue gucnepcun ceeta.

Pasgen 6. OCHOBbI cCneuuanbHOU TEOPUUN OTHOCUTEJIBHOCTH
lPaHULbI MPUMEHMMOCTM KacCMYEeCcKoM mexaHWKK. locTynatbl cneuuanbHoOM Teopuun
OTHOCUTENBbHOCTU: WHBAPMAHTHOCTb MOAYNA CKOPOCTM CBeTa B BaKyyme, npuHUMN
OTHOCUTENbHOCTU DUHLITENHA.
OTHOCUTENBHOCTb O4HOBPEMEHHOCTU. 3aMeaNeHNE BPEMEHWN U COKPALLEHME A/UHbI.
JHeprma n UMNYAbC PENATUBUCTCKOMN YacTULbl.
CBA3b MacCbl C SHEPTUEN U UMMYIbCOM PENATUBUCTCKOMN YacTULbl. IHEPTUS NMOKOSA.

Paspen 7. KsaHTOBas pusmka

Tema 1. 3nemeHmMbl KBAHMOBOU ONMUKU

®oToHbl. Popmyna lMNnaHKa cBA3M 3HEPrMN GOTOHA C €ro YacToTOW. IHEPTUA U UMNYAbC
¢doToHa.

OTKkpbiTMe u uccneposaHne ¢dotoadpdekta. Onbitbl A. [. CronetoBa. 3aKoHbl
doToaddeKTa. YpaBHeHMe ditHWTENHA ana ¢oToaddekTa. «KpacHana rpaHuua» potosdpdekTa.

DasneHue ceeta. OnbiThl . H. Jlebeaesa.

Xnmunyeckoe gerncTene ceeta.

TexHn4ecKkne yCTpPOMCTBA W MNpPaKTUYecKoe npumeHeHue: GoTosnemeHT, GOTOAATUMK,
conHeyHas batapes, ceetogmoa.

LHemoHcmpayuu

doTo3PdeKT Ha YCTAaHOBKE C LMHKOBOM NIACTUHOMN.

NccnepoBaHme 3aKOHOB BHelHero ¢oToaddekTa.

Csetogunoga.

ConHeyHasn baTapes.

Tema 2. CmpoeHue amoma

Mogenb atoma TomcoHa. OnbITbl Pesepdopaa no pacceaHmto a -vactuu,. MNnaHeTapHasa
mopaenb atoma. MNocrtynatel bopa. M3nyyeHune n nornoweHne GoOTOHOB NpU nepexode atoma C



OAHOr0 YPOBHA 3SHEpPrMm Ha Apyron. Buapl cnektpos. CnekTp ypoBHEW 3Heprum atoma
BOAOpOAA.

BonHoBbIe cBOMCTBA YacTuL, BonHbl ae bpoina. KopnyckynapHO-BONHOBOM Aya/in3Mm.

CNOHTAHHOE U BbIHYXAEHHOE N3/TyYeHue.

TexHMYyecKkne YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHMe: CMNeKTpasbHblA  aHanus3
(cnekTpockon), Nasep, KBAHTOBbIM KOMMbIOTEP.

LHemoHcmpayuu

Moaenb onbiTa Pesepdopaa.

OnpeaeneHve ANVHbI BOMHbI Nasepa.

HabntogeHne NMHeNYaTbix CNEKTPOB U3/TyYEHMUS.

Naszep.

YueHu4vecKuli akcnepumeHm, nabopamopHeie pabomel

HabnoaeHne AMHENYaTOro cnekTpa.

Tema 3. AmomHoe sdpo

JKcnepuMeHTbl, [O0KasblBatoLme CNOXHOCTb CTpoeHuA agpa. OTKpbITHE
pagnoakTmsHoctn. OnbiTbl Pe3sepdopaa no onpepeneHno CcoctaBa PagvoOaAKTUBHOIO
nsnyyeHusa. Ceoncrea anbda-, 6eta-, ramma-msnydyeHuns. BamaHme pagnoakTMBHOCTU Ha KUBbIE
OpraHn3Mmbl.

OTKpbITME MPOTOHA M HeuTpoHa. HyknoHHaa mogenb agapa [elizeHbepra—MBaHeHKoO.
3apag agpa. Maccosoe uncno agpa. MU3otonel.

Anbda-pacnag. DNeKTPOHHbIN M NO3UTPOHHbIN GeTa-pacnag. Namma-usnyyeHue. 3aKOH
pPaAvOoaKTMBHOrO pacnaja.

3Heprua cBA3M HYKOHOB B Agpe. AaepHble cuabl. edeKT maccbl agpa.

AnepHble peakuuu. leneHune n cMHTEs Agep.

ApepHbIn peakTop. TepmosaepHbln cuHTe3. [pobnembl M NepcneKkTMBbl ALEePHOM
3HEepPreTMKM. IKONOrNYECKMe acnekTbl AAEPHON SHEPreTUKN.

dnemeHTapHble YacTuubl. OTKPbITUE NO3UTPOHA.

MeToabl HabNtOAEHUA U PperncTpaLmMm sNeMeHTaPHbIX YacTuL,

dPyHOameHTabHble B3auMoAeNCTBMA. EAMHCTBO PU3MUYECKOMN KapTUHbI MUpa.

TexHWYecKkne ycTpomMCTBa M NPaKTUYECKOe NPUMEHEHMWe: A03MMeTp, Kamepa BunbcoHa,
ANEepPHbIN peakTop, aTomHan bomba.

LemoHcmpayuu

CUYETUYMK MOHU3NPYIOLMX YaCTULL,.

YueHuuecKuli skcnepumeHm, nabopamopHsie pabomeol

NccnepoBaHuMe TpeKoB YacTul, (mo rotosbiMm dpoTorpadpuam).

Paspen 8. dnemeHTbl aCTPOHOMMUU U ACTPOPU3UKU

JTanbl pPa3BUTMA acTpOHOMWUMU. [IpMKNAZHOE U  MMPOBO33PEHYECKOE 3HayeHue
ACTPOHOMMUM.

Bua 38é3gHoro Heba. Co3esgusa, ApKMe 3B8€34bl, NAHETbl, UX BUANMOE ABUKEHME.

ConHeyHasa cucrema.

ConHue. ConHeyHaa akKTUMBHOCTb. MCTOYHMK sHeprum ConHua w 3BE3a4. 3BE3abl, WX
OCHOBHbIE XapaKTEePUCTUKWU. [uarpamma «CNeKTpasbHblA KAacCc — CBETUMOCTb». 3BE3Abl



rnaBHOM MocaenoBaTeNbHOCTU. 3aBUCMMOCTb «Macca — CBETMMOCTb» ANA 3BE3[, TNaBHOM
nocnegoBaTenbHOCTU. BHyTpeHHee cTpoeHne 3Bé€3a. CoBpemeHHble nNpeacTaBieHMA o
nponcxoxaeHum n apontoumm ConHua 1 38€34. ITanbl XKU3HM 3BE3A,.

MneuHbi MNMyTb — Hawa ManakTuKa. MonoxkeHne n asuxkeHme ConHua B Nanaktmke. Tunbl
ranaktuk. Paguoranaktukm n kBasapbl. Y€pHble Ablpbl B A4PaAX rafakTUK.

BceneHHan. PacwwupeHue BceneHHoW. 3akoH Xab6na. PasberaHwe ranaktuk. Teopwus
BbonbLworo B3pbiBa. PennKTOBOE U3NyyYeHume.

MacwTabHasa CTpyKTypa BceneHHolt. MeTaranaktuka.

HepelwéHHble npobaembl aCTPOHOMUM.

YuyeHuvecKue HabnwdeHuA

HabntogeHnAa HeBOOPYKEHHbBIM F1a30M C MCMO/Ib30BAHMEM KOMMbIOTEPHbIX MPUNOKEHWN
ANA onpeaeneHna NoNoKeHNA HebecHbIX 06 bEKTOB Ha KOHKPETHYIO AaTy: OCHOBHblE CO3BE3AMA
CeBepHOro noaywapua u apkue 3sésapl.

Habnioaernuna B Teneckon JlyHbl, nnaHet, MaeyHoro MNyTu.

O6o06watouiee noBTOpEeHUe

Ponb $U3MKM M aCTPOHOMWMM B 3IKOHOMMUYECKOW, TEXHONOTMYECKOM, COLMANbHOW U
3TMYecKon cdepax AeATeNlbHOCTM YesIOBEKa, PO/b U MECTo ¢GU3MKM UM acTPOHOMUU B
COBPEMEHHOM Hay4yHOM KapTMHE Mupa, ponb ¢u3Myeckon Teopunm B GOpPMMPOBAHUMU
npeactaBieHnit o GU3MYECKoM KapTuHe Mupa, MecTo GU3NYECKOM KapTUHbI MMpa B obuiem
pAAY COBPEMEHHbIX eCTeCTBEHHO-HAYYHbIX NpeACcTaBAeHN 0 Npupoae.

MexnpeameTHble CBA3U

N3yyeHne Kypca ¢u3MKKM 6GasoBoro ypoBHA B 11 Knacce ocCyLlecTBAAETCA C YY4ETOM
coAepraTebHbIX MeXNnpegMeTHbIX CBf3el C KypcaMu MaTeMaTuKu, OMonormm, Xumuu,
reorpadum n TEXHOIOTUMN.

MexcrnpedmemHsie MOHAMUSA, CBA3AHHblE C M3yYeHWEeM METOAO0B Hay4YHOro MO3HaHMUA:
ABNEHMEe, HayyHbl aKT, rmnotesa, ¢u3Myeckaa BeNMYMHA, 3aKOH, Teopua, HabnoaeHue,
9KCNepuUMEHT, MOAeNNPOBaHNe, MOAeNb, USMEpPEHUe.

MamemamuKa: pelweHne CUCTEMbl YPaBHEHUN, TPUTOHOMETPUYECKNE GYHKLMU: CUHYC,
KOCUHYC, TaHreHC, KOTAHreHC, OCHOBHOE TPUrOHOMETPUYECKOe TOXAECTBO, BEKTOpbl U UX
NPOEeKLMN Ha OCU KOOPAWMHAT, CIOXKEHME BEKTOPOB, NPOM3BOAHbIE d/1€MEHTapHbIX PYyHKUUN,
NpuU3HaKM Nogo6uA TpeyronbHUKOB, onpeaeneHume NAoLwaam Naocknx ¢puryp n obbvéma ten.

buosnozusa: anekTpuyeckne fABNEHUA B KMBOW Npupoae, KonebaTenbHble ABUNKEHUA B
KMBOM Npupoae, ONTUYECKNE ABNEHUA B XUBOW Npupoge, AEUCTBME Paanaunn Ha KUBble
OpraHMU3Mmbl.

Xumus: cTpoeHMe aTOMOB W MOJIEKY/, KPUCTa//IMYECKaa CTPYKTypa TBEpAbIX Ten,
MeXaHM3Mbl 06pa30BaHNA KPUCTANI/IMYECKON PELLETKM, CNEKTPabHbIN aHanms.

leoepagpusa: marHUTHble Noatoca 3eMan, 3aneXu MarHUTHbIX pya, POToCbEMKA 3eMHOM
NOBEPXHOCTU, NpeAcKasaHMe 3eMNeTPACEHUN.

TexHon02UA: NUHUKX 31eKTponepeaay, reHepaTop NepemMeHHOro ToKa, 3N1eKTpoaBuraTens,
WHAYKUMOHHAA neyb, pajap, PaavONpUEMHUK, Tenesusop, aHTeHHa, TenedoH, CBY-neub,
NPOEKLMOHHbIN annapar, BOJIOKOHHAA OMNTUKa, CONHEeYHan 6artapes.



NMNAHUPYEMBbLIE PE3Y/IbTATbl OCBOEHMA NPOrPAMMbBLI MO ®USUKE HA YPOBHE
CPEAHEIO OBLLEFO ObPA3OBAHUA

OcBoeHue yyebHoro npeameta «dPu3nKa» Ha ypoBHe cpeaHero obuiero obpasosaHuMsA
(ba3oBbii  ypoBeHb) [AO/MKHO obecneyntb  AOCTUNKEHME  CNedylWMX  IMYHOCTHBIX,
MeTanpeaMeTHbIX U NpeaMeTHbIX 06pa3oBaTeIbHbIX Pe3yabTaToB.

JIMYHOCTHDbIE PE3Y/IbTATbI

JInyHOCTHbIE pe3ynbTaTbl ocBoeHMA yyebHoro npegmeta «Pu3MKa» AO/IKHbI OTpaxKaTb
rOTOBHOCTb M CNOCOBHOCTb 06yYatoLWMXCA PYKOBOACTBOBATLCA CHOPMMPOBAHHOM BHYTPEHHEM
nosvumerh NUYHOCTU, CUCTEMOM LEHHOCTHbIX OPMEHTAUWMN, MO3UTUBHbLIX BHYTPEHHUX
ybexaeHuit, COOTBETCTBYIOWMX TPAAMUMOHHBIM  LLEHHOCTAM  POCCUMCKOro  obuiectsa,
paclMpeHne XU3HEHHOrO OMbITa M OMbITa AEATENbHOCTU B MPOLECCE pPeannsaunm OCHOBHbIX
HanpaB/AeHW BOCNUTATEIbHOM AeATENbHOCTU, B TOM YMC/E B YaCTu:

1) rpa*KAaHCKOro BOCNUTAHUA:

CPOPMMPOBAHHOCTb  FPAXKAAHCKOM  MO3MUMM  OOyYaloWerocA KakK aKTUMBHOTO W
OTBETCTBEHHOTO Y/1eHa POCCUMCKOro obLecTsa;

NPUHATUE TPAAMLMOHHbIX OOLLEYENOBEYECKMX FYMAHUCTUYECKUX U AEMOKPaTUYECKUX
LEeHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYIO AEATENIbHOCTb B MHTEpecax rpaxAaHcKoro obuiecTtsa,
y4acTBOBaTb B CaMOynpasaeHun B 0bpasoBaTeibHOW OpraHu3auuu;

yMeHVe B3aMMOAENCTBOBATb C COLMANbHbIMM WHCTUTYTAMKU B COOTBETCTBUMM C MX
bYHKUMAMM M HAa3HAYEHUEM;

rOTOBHOCTb K FyMaHUTAapPHOM 1 BONOHTEPCKOWN AeATENbHOCTY;

2) NnaTPMOTUYECKOro BOCNUTAHUA:

chOpPMUPOBAHHOCTb POCCUIMCKOM rpaKaaHCKoOM MAEHTUYHOCTUN, NAaTPMOTU3MA;

LEHHOCTHOE OTHOLWEHME K TOCYyAapCTBEHHbIM CMMBOJ/IAM, AOCTUMKEHUAM POCCUIACKUX
YUYEHbIX B 061aCTU OUBUKN N TEXHUKMU;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTAHUA:

chpopMMPOBAHHOCTb HPABCTBEHHOTFO CO3HAHUA, 3STUYECKOTO NOBEAEHMUS;

CNOCOBHOCTb OLEHMBATL CUTYALMIO U NMPUHUMATb OCO3HAHHbIE PELUEHUA, OPUEHTUPYACH
Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTU, B TOM YMC/E B AEeATENbHOCTU YYEHOTO;

OCO3HaHMe IMYHOro BK/1aZa B NOCTPOEHUE yCTOMUYMBOro byayLuero;

4) 3cTeTUYEeCKOro BOCNUTAHUA:

3CTeTUYECKOE OTHOLWIEHME K MUPY, BKAKOYAA ICTETUKY HAy4YHOro TBOPYECTBA, NPUCYLLErO
dUn3nyecKkom HayKe;

5) TpypoBoro BocnuraHus:

MHTEpec K pa3anyHbiMm cdepam npodeccnoHanbHOM AeATENbHOCTM, B TOM 4ucne
CBA3AHHbIM C PU3MKOM W TEXHUKOW, YMeHWe COoBepllaTb OCO3HAHHbLIN BblbOp Oyaylien
npodeccnn n peannsosbiBaTb COOCTBEHHbIE }KU3HEHHbIE NAAHbI;

rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMI0 M caMoobpa3oBaHUIO B 061aCTU GU3MKKN HA
NPOTAMEHUU BCEN XKUIHU;



6) aKonornyeckoro BOCNUTaHUA:

chOPMUPOBAHHOCTb 3KOJIOTMYECKOM Ky/bTypbl, OCO3HaHWe [106anbHOrO Xxapakrepa
3KoN0rnyeckmx npobnem;

NAaHUPOBAHME U OCYLLECTB/IEHWE OEWNCTBUI B OKpY)KaloWeh cpene Ha OCHOBE 3HAHWUA
uenen ycTomynmsoro pasBmMTUA YeI0BEYEeCTBa;

pacWwMpeHne onbiTa AeATEeNbHOCTU 3KONOMMYECKOM HanpaB/NeHHOCTM Ha OCHOoBe
MMEILLMXCA 3HAHMI N0 PU3MKE;

7) UEHHOCTU HAay4YHOro NO3HAHUA:

CPOPMMPOBAHHOCTb MWMPOBO33PEHMA, COOTBETCTBYIOLWLErO COBPEMEHHOMY YPOBHIO
pa3BUTUA GU3NYECKON HaYKW;

OCO3HAHWe LLeHHOCTU Hay4YHOMN AeATeNIbHOCTMU, TOTOBHOCTb B Npouecce ulydeHuns Gusnkm
OCYLLLECTB/IATb MPOEKTHYIO U UCCNen0BaTEeNbCKYIO AeATeNbHOCTb MHANBUAYA/IbHO M B rpynne.

METANPEOAMETHDIE PE3Y/IbTATbI

Mo3HaBaTesIbHble YHUBEpPCAJIbHble Y4ebHble gencTBua
ba3oBble IorMyeckue aeicrema:

camocTonTeNIbHO GOpPMyAMpPOBaTb M aKTyaAnsMpoBaTb MNpobnaemy, paccmaTtpusatb eé
BCECTOPOHHE;

onpeaensaTb Uenn AeaTeNlbHOCTU, 334aBaTb NAaPaMeTPbl U KPUTEPUN UX AOCTUKEHUS;

BbISIB/ISITb 3aKOHOMEPHOCTU U NPOTUBOPEYMA B PAaCCMATPUBAEMbIX GU3UYECKUX ABNEHUSAX;

paspabaTtbiBaTb NAaH pelleHna npobnembl C  Yy4ETOM aHa/M3a MMelLMXcA
MaTepuasbHbIX U HEMaTepMasbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B [eATeNbHOCTb, OLEHMBATb COOTBETCTBME PE3yNbTaTOB LEAM,
OLIEHMBATb PUCKM MOCNEACTBUN AATENbHOCTY;

KOOPAMHMPOBATb M BbIMNOMHATL PAbOTy B YCNOBUAX pPeasibHOro, BUPTyasbHOroO U
KOMBWHMPOBAHHOIO B3aMMOAENCTBUSA;

pa3BMBaTb KPEAaTUBHOE MblLUEHNE MPU PELUEHUN KUBHEHHbIX NPobaem.

ba3soBble uccnenoBsarTe/ibCKue AeicTBUA:

BNafEeTb HAYyYHOW TEPMWMHONOTMEN, KAOYEBbIMU NMOHATUAMM U MeTodamu GUsnYecKomn
HayKK;

BNafEeTb HAaBblKaMW y4ebHO-MUCCNen0BaTeIbCKOM M NPOEKTHOW aeaTeNbHOCTU B 0biactm
®M3MKKN, CNOCOBHOCTBLIO U TOTOBHOCTbLIO K CAMOCTOATE/NIbHOMY MOWUCKY METOA0B pelleHUsa 3a4a4
du13MYecKoro cogepKaHna, NPUMEHEHWNIO Pa3/IMYHbIX METOA0B NO3HAHUS;

BNageTb BUMAAMMU OEATE/IbHOCTU MO MONYYEHUIO HOBOrO 3HaHMUA, €ro MHTepnpeTauuu,
npeobpasoBaHUI0 U MNPUMEHEHUIO B Pa3/IMYHbIX YY4EOHbIX CUTyauumsx, B TOM 4ucine npu
C034aHuMM y4ebHbIX NpoeKToB B 06/1acT GU3UKY;

BbIABNATb MNPUYNHHO-CNEACTBEHHbIE CBA3M WM aKTyanM3MpoBaTb 3a4ady, BblABUraTb
rmnoTesy eé peleHua, HaxoAUTb aprymeHTbl ANA [A0Ka3aTeNbCTBa CBOMX YTBEPXKAEHUN,
334aBaTb NapameTpbl U KPUTEPUN PELLEHUS;

aHanM3MpoBaTb MNONYYEHHbIE B XO4e PpelleHMA 3adayM  pes3ynbTaTbl, KPUTUYECKMU
OLLeHMBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHWE B HOBbIX YC/I0BUSAX;



CTaBuUTb M GOPMYNMPOBATb COOCTBEHHbIE 334a4M B 0O6pa3oBaTeNbHOW AeATeNbHOCTH, B
TOM yncne Npu usyvyeHnn Gusmku;

[aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLLEHUBATb NPUOBPETEHHDIN OMbIT;

YMeTb NePeHOCUTb 3HAHWUA MO GM3MKe B MPAKTUYECKYIO 061aCTb KU3HEAEATENIbHOCTY;

YMETb MHTErPMPOBaATb 3HAHUA U3 Pa3HbIX NPeaMeTHbIX obnacTten;

BblABMraTb HOBblE MAEWN, NpeanaraTb OPUrMHaAbHble NOAXOAbl U PeLeHUs;

CTaBuUTb Npobembl M 3a4a4u, AONYCKalOLWMe anbTePHATUBHbIE pPeLleHUs.

Paborta c nHpopmaumeii:

BNAAETb HaBblKaMW NoOAyYeHUs MHOPMaLMN GU3MYECKOTO COAEPKAHUA N3 UCTOYHUKOB
Pa3sHbIX TWUMOB, CAaMOCTOATE/IbHO OCYWECTBAATb MOWCK, aHa/AuM3, CcUCTeMaTU3auuio MU
WHTepnpeTaumo MHGOPMaLLIMM PA3/IMYHBIX BUAOB U GOPM NpeacTaBaeHuns;

OL,EeHMBATb A4OCTOBEPHOCTb MHOPMaLMK;

MCNonb3oBaTb CpeacTBa MHPOPMALMOHHBLIX M KOMMYHUKALMOHHbIX TEXHONOrMn B
peweHnn KOTHUTMBHbLIX, KOMMYHWUKATUBHbIX WM OPraHU3aUMOHHbIX 3aga4y C cobntoaeHuem
TpeboBaHM 3PrOHOMMUKN, TEXHUKN 6€30NaCHOCTU, TMIMEHbI, pecypcocbeperkeHns, NpaBoBbIX U
3TMYECKMX HOPM, HOPM MHPOPMALMOHHOMN 6e3onacHoCTy;

co34aBaTb TEKCTbl (M3MYECKOro COAEP!KAHUA B PaA3/IMYHbIX dopmaTax € Yy4yETOM
HasHayeHmna uHGOpPMaLMM W  LenNeBor ayauTopun, BblbMpaa onTumanoHyio dopmy
npeAcTaB/ieHMA U BU3yaIn3aumun.

KommyHMKaTUBHbIe YHUBEpPCaNbHble yuebHble geicTBua:

OCYLLEeCTBAATb OOLLEHME Ha YPOKaxX PU3NKM M BO BHEYPOUHOW AEATENBHOCTY;

pacno3HaBaTb NPeANOCbIIKM KOHOAUKTHBIX CUTYaALMIA U CMArYaTb KOHGINKTbI;

pa3BEPHYTO WM JIOTMYHO M3/MaraTb CBOK TOYKY 3PEHMA C WUCMOSIb30BaHMEM A3bIKOBbIX
CpeAacTs;

NMOHUMATb M UCMNO/Ib30BaTb MPEMMYLLECTBA KOMAHAHOM U MHAMBUAYANbHOW paboTbl;

BbIOMpaTh TEMATUKY U MeTOoAbl COBMECTHbIX AENCTBUN C Yy4ETOM OOLLMX MHTEPECOB U
BO3MOHOCTEM KaXKAO0r0o YNeHa KONNEKTUBA;

NPUHUMATb LEeNM COBMECTHOW [eATe/IbHOCTM, OPraHM30BbIBaTb WM KOOPAWHMPOBATb
[EeUCTBMA MO e€ [AOCTUMKEHMUIO: COCTaBAATb MaH LENCTBUWA, pacnpenenatb poanm C y4éTom
MHEHMWW Y4aCTHMKOB, 06CyKaaTb pe3ybTaTbl COBMECTHOMN paboTbl;

OLEHMBATb Ka4eCTBO CBOErO BKNAAA M KaXKA0ro y4yaCTHMKA KOMaHAbl B 06N pe3ynbtat
no pa3paboTaHHbIM KpUTEPUAM;

npeanaraTb HOBble MPOEKTbI, OLLEHMBATb UAEN C NO3ULMU HOBWU3HbI, OPUTMHANBHOCTY,
NPaKTUYECKOM 3HAYNMMOCTY;

OCYLLECTBAATb MO3UTMBHOE CTPATerMyeckoe MOBEAEHME B PA3/IUYHbLIX CUTyaUUSX,
NPOABNATL TBOPYECTBO N BOODOpaxkeHWe, ObiTb MHULNATUBHBIM.

PerynsatusHble yHUBepcanbHble yuebHble aeicTBusn
CamoopraHusauumsa:
CaMOCTOATE/IbHO OCYLLECTBAATb MO3HABAaTEe/IbHYIO AeATeNbHOCTb B 06nactm Gpusukm um
aCTPOHOMMMU, BbIABNATb NPO6eMbl, CTaBUTb U GOPMYNIUPOBATb COBCTBEHHbIE 33434M;



CaMOCTOATE/IbHO COCTaBAATb MNAH PelleHMA PACYETHbIX M KayeCTBEHHbIX 3aAad, nnaH
BbIMO/IHEHMA MPAKTUYECKON pPaboTbl C YYETOM MMEIOWNXCA PecypcoB, COBCTBEHHbIX
BO3MOXHOCTEN M NpeanoYTeHUN;

[aBaTb OLLEHKY HOBbIM CUTYaLUAM;

pacWMpPATb PAMKKU y4ebHOro npegmeTta Ha OCHOBE /IMYHbIX NPeAnoYTEeHUN;

AenaTb 0CO3HaHHbIN BbI6OP, aprymeHTUpOBaTb ero, 6paTb Ha cebs OTBETCTBEHHOCTb 3a
pelleHue;

OL,eHMBATb NPUOBPETEHHDIN OMbIT;

cnocobcTBoBaTh POPMMPOBAHUIO M NPOABAEHUIO 3pyauuum B obnactu  GU3UKK,
NOCTOAHHO NOBbILWATbL CBOIM 06PA30BaATENbHbIN U KY/IbTYPHbIA YPOBEHb.

CaMOKOHTPO/1b, SMOLUOHA/NIbHbBIA UHTENNIEKT:

0aBaTb OLEHKY HOBbIM CUTYyaUMAM, BHOCUTb KOPPEKTMBLI B AEATE/IbHOCTb, OLEHUBaTb
COOTBETCTBME PE3Y/IbTAaTOB LLE/IAM;

BNageTb HaBblkaMM MO3HaBaTe/NbHOM pedaeKCUM KaK O0CO3HAHMA COBepLUaeMbIX
OENCTBUI U MbICAIUTE/IbHBIX MPOLLECCOB, UX PE3y/IbTaTOB U OCHOBAHUI;

MCNoab3oBaTb NPUEMBI pepaeKkcnmn gnsa OLEHKU CUTyaummn, Bbibopa BEPHOro peLleHuns;

YMETb OLEeHMBaTb PUCKM U CBOEBPEMEHHO NPUHUMATb PELLEHUSA NO UX CHUNKEHWIO;

NPUHMMATb MOTUBbI U aPTYMEHTbI APYIMX NPU aHaNM3e pe3ybTaToB AeATeNbHOCTY;

NPUHMMATb cebs, NOHMMAA CBOM HEAOCTAaTKM M AOCTOUHCTBA;

NPUHMMATb MOTUBbI U aPrYMEHTbI APYIUX MPU aHaNM3e Pe3y/bTaToB AEATE/NbHOCTY;

NnpW3HaBaTb CBOE NPaBo W NPaBO APYrMX Ha OWNBKN.

B npouecce AOCTUNKEHUS IMYHOCTHbLIX PE3y/IbTaTOB OCBOEHWUS MPOrpaMmbl Mo ¢uU3nKe
ONA  ypoBHA cpeaHero obuwero o6pas3oBaHMA Yy 0Oy4YalOWMXCA  COBEpPLUEHCTBYETCA
3MOLMOHA/IbHbIN MHTENNEKT, Npegnonaratowmn cGopmMmMpoOBaHHOCTb:

CaMOCO3HaHMA, BK/HOYAIOLLEro CNOCOBHOCTb NOHMMATb CBOE 3MOLMOHANbHOE COCTOAHME,
BMAETb HanpaBAeHUA pPa3BuTMA cobCTBEHHOW 3mouMoHanbHOW cdepbl, ObiTb yYBEPEHHbIM B
cebe;

camoperynMpoBaHus, BK/IHOMAIOLLLETO CaMOKOHTpPO/Ib, ymeHue NPUHMMATb
OTBETCTBEHHOCTb 3a CBOE MNOBeAEHWe, CNoCOBHOCTb afanTMPOBATbCA K 3MOLIMOHANbHbIM
N3MEHEHUAM U NPOABAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEl MOTMBALMW, BKAIOYAIOLWLEN CTPEMIEHUE K AOCTUMKEHUIO LEen U ycnexy,
ONTUMM3M, MHULMATUBHOCTb, YMEHME AEMCTBOBATb MCXOAA N3 CBOMX BO3MOXKHOCTEN;

3MNAaTMK, BKAKOYAKOLWEN CNOCOBHOCTb MOHMMATb 3MOLMOHANLHOE COCTOSIHUE APYrux,
YUYMTbIBATb €ro Npu OCyLLEeCTBAEHUN 0BLLEHNSA, CMOCOBHOCTb K COYYBCTBUIO M COMEPEKNBAHUIO;

couManbHbIX HaBbIKOB, BK/OYAKOLWMX CNOCOBHOCTb BbICTPAMBaTb OTHOLEHUA C APYrMMU
Noabmu, 3a60TUTLCA, NPOABNATbL MHTEPEC M pa3peLlaTb KOHOUKTbI.

NPEOMETHbDIE PE3Y/IbTATbI
K KoHuy obyyeHna B 10 Knacce npegmeTHble pe3y/bTaTbl HA 6a30BOM ypOBHE A0JIXKHbI
OTpaxkaTb CGOPMMPOBAHHOCTb Y 06YYaOLLMXCA YMEHUIA:



OEMOHCTPMPOBATb HA NPUMeEPax Poab U MecTo PM3NKM B OPMUPOBAHNN COBPEMEHHOM
HAy4YHOM KapTUHbI MUpPa, B PasBUTUU COBPEMEHHON TEXHWUKM U TEXHONOTMIN, B MPaKTUYECKOM
AeATeNbHOCTU oaen;

YUYMTbIBATb TPAHMLbI NMPUMEHEHUA W3YyYeHHbIX GU3MYECKMX Mogenen: maTtepuanbHas
TOYKa, UHepLUManbHasa cuctema oTcyéTta, abcontoTHO TBEPAOE Teno, uaeanbHbI ras, mogenu
CTPOEHMA Ta30B, *KUAKOCTEN U TBEPAbIX TEN, TOYEYHbIN SNEKTPUYECKUIA 3apag, NPU peLleHnn
dn3nYeCKnX 3a4av;

pacno3HaBaTb ¢u3nyeckme aBneHma (npoueccbl) U 0OBACHATbL MX HAa OCHOBE 3aKOHOB
MEXaHMKKN, MONEKYNAPHO-KMHETUYECKOM TEeOpUM CTPOEHMA BeL,ecTBa WU 3NEKTPOLUHAMUKM:
pPaBHOMEPHOE W PaBHOYCKOPEHHOE MPAMOJIMHENHOE ABUXKeHue, cBobogHoe nageHue Ten,
OBUXKEHWE MO OKPYXKHOCTU, WHepuus, B3aumogenctene Ten, auddysua, 6poyHoBCKoe
OBUMXKEHWE, CTPOEHUE KUAOKOCTEN U TBEPAbIX Ten, u3MeHeHne obbéma Ten Npu HarpesaHum
(oxnaxkgeHun), TennoBoe  paBHOBecUe, ncnapeHue, KOHAEeHcaums, nnaBneHue,
KpUCTannmsauma, KUNeHWe, BAAXKHOCTb BO3A4yxa, MNOBbIWEHWE [aBAeHMA rasa npu ero
HarpeBaHWKU B 3aKPbITOM COCYAe, CBA3b MeXKAYy NapameTpamMmn COCTOAHUA rasa B M3onpoLeccax,
3NeKTPU3auna Ten, B3aMMoaencTeme 3apaaos;

ONUCbIBaTb MeXaHMYecKoe ABUXKEHMEe, UCMOob3ya GU3NYecKne BeIMYMHbI: KOOpAMHATA,
nyTb, NepemelleHne, CKOPOCTb, YCKOPEHWE, Macca Tena, Cuaa, MMNyNbC Tena, KMHeTUYecKas
3Hepruna, NOTeHLUManbHas 3Heprua, mexaHuyeckaa paboTa, mMexaHuMYecKada MOLLHOCTb; Mnpwu
ONMMCaHUM MPaBUAbHO TPAKTOBATb @PUIMYECKMN CMbICA WUCMONb3YEMbIX BEAUUUH, WX
0603Ha4YeHns n eanHULpI, HaxoanTb GopPMY/bl, CBA3bIBAOLME AAHHYIO PUIMYECKYIO BEANYNHY
C APYTMMM BENNYNHAMMUY;

ONUCbIBaTb W3y4YeHHble Ten/joBble CBOMCTBA TEN W TenjoBble ABMEHMA, WCNOAb3yA
dM3MYeCKMe BeNMYMHbL: [aBAeHMe rasa, TemnepaTtypa, CpeAHAs KUMHETUYeCKas 3Heprus
XaOTMYECKOTO [ABUMKEHUA MONEKY/, CpeAHEeKBaApPaTUYHAsA CKOPOCTb MOJIEKYA, KOJIMYECTBO
TENNOTbl, BHYTPEHHAA 3Heprua, paboTta rasa, KOIGOMUMEHT NONE3HOr0 AENCTBUA TENI0BOro
ABUraTensa; Npu onMcaHnmM NPaBUAbHO TPAKTOBATb PUIMUYECKMIA CMbIC/ UCMOb3YEMbIX BEANYMH,
Mx 06O03HAYeHMs M eauHUUbl, HaxoguTb GopMmMy/ibl, CBA3bIBAlOWME AAHHYIO QUIMYECKYHO
BEJINYMHY C APYTMMU BESIMYMHAM;

OMUCbIBATb M3Y4YEHHbIE 3/1IEKTPUYECKME CBOMCTBA BELLECTBA U 3/IEKTPUYECKUE ABNEHMUA
(npouecchbl), ncnonb3ysa GU3MYECKMEe BEAMUYUHDBI: SNEKTPUYECKUIA 3apAasd, 3/1IEKTpMYecKoe nosne,
HANPAXXEHHOCTb MOAA, NOTEHUMaN, PA3HOCTb MOTEHUMANO0B; NPU OMNUCAaHUU MPaBUIbHO
TPAKTOBaTb OU3NYECKUMA CMbICA WCMNOAb3yeMblX BeNYMH, UX O06O03HayeHus U eanHULbI;
YKa3sblBaTb GOPMY/ibl, CBA3bIBAOLWMNE AAHHYIO GU3NYECKYIO BENNYMNHY C APYTMMU BEINUYNUHAMMU;

aHanusmposaTb PpU3MYECKME MPOLLECChbl U ABAEHUA, UCMOAb3ya PpU3MYECKME 3aKOHbI U
NPUHLMNbI: 3aKOH BcemunpHoro TaroteHus, |, |l u Il 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUA
MEXaHMYECKOM SHEPIUM, 3aKOH COXPAHEHUA MMMY/IbCa, MPUHLUN CYyNnepno3munm cua, NpUHLMN
PaBHOMNPABUA MHEPLMAABHBIX CUCTEM OTCUETA, MONEKYNAPHO-KUMHETUYECKYIO TEOPUIO CTPOEHUSA
BELLECTBA, ra30Bble 3aKOHbI, CBA3b CpPegHEN KMHETUYECKOW 3SHEeprum TENN0BOro ABUXKEHWUSA
MoIeKyn ¢ abcoNtoTHOM TemnepaTypon, NepBbli 3aKOH TEPMOANHAMMKM, 3aKOH COXPaHEHMUA
3NEeKTPUYECKOro 3apsafa, 3akoH KynoHa, nmpu 3ToM pas3nmyaTb CNOBECHY GOpPMYNNPOBKY
3aKOHa, ero MaTemMaTM4ecKoe BbiparKeHue U ycnoBuaA (rpaHuLbl, 061acTn) NPUMEHUMOCTY;



06BACHATb OCHOBHbIE NPUHLUMMbI AEACTBMA MALWKNH, NPUOBOPOB U TEXHWUYECKUX YCTPOICTB;
pa3nuyaTb ycnosma nx 6e30nacHoro Ncnosib3oBaHMA B NOBCEAHEBHOM XKU3HU;

BbINO/HATb 3KCMEPUMEHTbI MO MCCNeA0BAHUIO PUIMYECKUX ABNEHUMMA U MPOLECCOB C
MCNONb30BaHMEM MPAMbIX W KOCBEHHbIX M3MepeHuh, npu 3Tom  GOpMynMpoBaTb
npobnemy/3asadyy W runoTesy y4ebHOro 3KcnepumeHTa, cobMpaTb YCTAaHOBKY U3
npeanoXeHHoro 060pyA0BaHNA, MPOBOAMUTL ONbIT U GOPMYANPOBATL BbIBOAbI;

OCYLLECTBAATb MPAMbIE U KOCBEHHble W3MEPEHUA OGU3NMYECKMX BEAUYMH, MPU 3ITOM
BbIGUPaATb ONTMMANbHbIM CNOCO6 M3MEPEHMA U UCNO/Ib30BaTb M3BECTHble METOAbl OLEHKM
NnorpeLwHoCTeN N3IMEePEHU;

nccnefoBatb 3aBUCMMOCTU  MeXAy GU3MYECKMMKU BeIMYMHAMM € UCMOJIb30BAHMEM
NPAMbIX M3MEPEHWUIN, NPU ITOM KOHCTPYMPOBATb YCTAaHOBKY, GUKCMPOBATb pe3ynbTaThbl
NOIy4EHHOM 3aBUCUMOCTU PUINYECKUX BEIMUYUH B BUAE Tabauu, n rpaduKkoBs, AenaTb BbIBOAbI
no pesynbTaTam UCCNef0BaHUSA;

cobntogatb npasuna 6e3omacHoro Tpyaa npu NPOBEAEHUW WUCCNELO0BAHUM B pamMKax
y4yebHOro 3KCNepuMMeHTa, Yy4ebHO-UCCNenoBaTENBCKOM U MPOEKTHOW AeATeNbHOCTU ¢
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPOUCTB M nabopaTopHOro o6opyaoBaHus;

pewaTb PacyéTHble 334a4M C SABHO 3aJaHHON GU3MYECKON MOAE/NbIo, WUCMOJb3yA
dM3MYEeCKMe 3aKOHbI U NPUHLKUMDBI, HA OCHOBE aHa/IN3a YC/I0BMA 3a4a4n BbIbMpaTb GU3MYECKYHO
MoZeNb, BblaenaTb GUaNYecKkme BeNnuYMHbl U GOpMyabl, HEOOXOAMMbIE ANA €€ pelleHus,
NPOBOAMUTL PACYETbI M OLEHNBATL PEASIbBHOCTb NOMYYEHHOTO 3HAYEHUA GU3NYECKOW BENNYUHDI;

pewaTb KayecTBEHHble 33[a4M: BbICTPAMBATb JIOTMYECKM HEMPOTUBOPEUMBYIO LLEMOYKY
Paccy»XAEHUIN C ONOPON HA U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U PU3NYECKME ABNEHUSA;

MCNoNb30BaTb NpUM  peleHUn y4yebHbIX 3a4ay coBpemMeHHble MHPOPMALMOHHbIE
TEXHONOTUU ANA NOUCKA, CTPYKTYPUPOBAHUA, MHTEPNPETauuM U npeacraBieHma y4ebHou u
Hay4yHO-NonNynApHon uHGOPMaLMKN, MNONYYEHHOMW W3 Pa3/INYHbLIX MCTOYHWMKOB, KPUTUYECKM
aHaNM3MpoBaTb NoNyYaemyto MHPopMaLmio;

NPUBOAUTL NPUMEPbI BKNAAA POCCUMCKUX U 3apybekHbIX YYEHbIX-GU3MKOB B pa3BUTHE
HayKW, 06BACHEHME NPOLLECCOB OKPYKAIOLLErO MUPA, B PA3BUTUE TEXHUKM U TEXHONOTUI;

MCNONIb30BaTb TEOPETMYECKME 3HaHMA No ¢U3MKe B MNOBCEAHEBHOM KW3HW ANA
obecneyeHna 6e3onacHOCTM nNpu obpalleHnn ¢ npubopamm U TEXHUYECKMMU YCTPOMUCTBAMM,
ANA COXpaHeHMA 340pOBbA U COBNIOAEHMA HOPM 3KOJIOTMYECKOTO MOBEAEHMUA B OKPYKatoLen
cpegne;

paboTaTb B rpynmne C BbINOJHEHUEM Pa3/IMYHbIX COLMA/IbHbIX PONEN, NAaHMPOBaTb
paboTy rpynnbl, pauMoOHaNbHO pacnpefensTb 0683aHHOCTU M MNAHUPOBATL AEATE/NIbHOCTL B
HeCTaHAAPTHbIX CUTyaUMAX, afeKBAaTHO OLEHMBATb BKNAZ KaXKAOoro U3 y4aCTHWKOB rpynnbl B
pelleHne paccmaTpuBaemoi npobaemol.

K KoHuUy obyyeHna B 11 Knacce npeameTHble pe3ybTaTbl HA 6a30BOM ypOBHE AOJ/IKHbI
0TpaXKaTb CGOPMMUPOBAHHOCTL Y OOYYAIOLLMXCA YMEHWIA:

AEMOHCTPMpPOBaTb Ha NPUMEpPAX Posib U MecTo GU3NKM B GOPMUPOBAHMUM COBPEMEHHOM
Hay4YHOM KapTWMHblI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKU U TEXHONOTUI, B NMPAKTUYECKOM
AeATeNbHOCTU Nt0AeN, LeNOCTHOCTb U eAMHCTBO PU3MYECKON KapPTUHbI MUPA;



YYMTbIBaTb TPaHULbl MNPUMEHEHUA WU3YYeHHbIX (UINYECKUX MoAenein: TOYeYHbIN
3NEeKTPUYECKUA 3apAg, /lyd CBeTa, TOYEYHbI WCTOYHMK CBeTa, fAAepHad Moaenb aToma,
HYK/IOHHAA MOAe/lb aTOMHOIO A4pa Npu pelweHnn GU3NYecKMx 3aaav;

pacnosHaBaTb ¢U3NYECKMe sBEHMA (mpoueccbl) M 0ObACHATbL MX HAa OCHOBE 3aKOHOB
3NEeKTPOANHAMMKN U KBAaHTOBON DU3NKM: SINEKTPUYECKan NPOBOAUMOCTb, TENNOBOE, CBETOBOE,
XMMMYECKOE, MArHWTHOE [AEeWCTBMA TOKAa, B3aMMOAEWCTBME MArHUTOB, 3/1€KTPOMArHMTHaA
WHAYKUMA, OENCTBME MArHUTHOrO MNOAsSi Ha MNPOBOAHMK C TOKOM W ABMNKYLIMIACA 3apAag,
3NeKTPOMarHuTHble KosnebaHMa W BOAHbI, MNPAMOJMHENHOe pPacnpoCTpaHeHMe CBeTa,
OoTpakeHue, npenomseHne, nHTepdepeHuma, amppakuma n nonApusaumna ceerta, gucnepcus
ceeTa, ¢doToanekTpuyecknin addekt (boToaddeKT), cBeToBoe AaBneHWE, BO3HUKHOBEHWE
JIMHENYATOro CNeKkTpa aToma BOAOPOAA, ECTECTBEHHAA N MCKYCCTBEHHAA PAAMOAKTUBHOCTD;

ONMUCbIBaTb M3y4YEHHble CBOMCTBA BELLECTBA (3N1EKTPUYECKUE, MAlrHUTHblE, ONTUYECKME,
3N1eKTPUYECKYIO NPOBOAMMOCTb Pa3INYHbIX Cpes) U 3NeKTPOMarHuTHble aBfeHUs (npouecchl),
ncnonb3ya OUNYECKME BENMYMHbBIL: 3/IEKTPUYECKUI 3apsag, Cula TOKa, 3/1IeKTpuyeckoe
HanpAXeHue, 3NeKTPUYecKoe CONPOTUB/IEHME, PA3HOCTb MOTEHLMANOB, 3NEKTPOABUNKYLLAA
cuna, paboTa TOKa, MHAYKUMA MAarHMTHOTo nonsa, cuna Amnepa, cuna JlopeHua, MHAYKTUBHOCTb
KaTyLWKK, SHEPrua 3/1eKTPUYECKOro U MarHMTHOro Mnosnen, Nepuos, U 4YactoTa KonebaHwuii B
KonebaTeNbHOM KOHTYype, 3apAs U CM/la TOKa B NPOLEcce rapMOHUYECKUX INEKTPOMArHUTHbIX
KonebaHuit, GOKycHOe pacCcTosHME W ONTUYECKAA CUMNA JINH3bI, NMPU OMUCAHMM MNPaABUALHO
TPaKTOBaTb OU3NYECKMIA CMbICA WCMNOAb3yeMbIX Be/IMYMH, MX O0OO03HayeHUs U eauHULbI,
yKa3blBaTb $OpPMYbl, CBA3bIBAOLLME AAHHYIO PUINYECKYIO BEIMYNHY C APYTMMU BENUYNHAMMU;

ONUCbIBaTb M3Y4YEHHble KBAHTOBble fABAEHMA M MNpPOLUEcChbl, MCNoNb3lya ¢u3nMdYeckune
BE/IMYMHDBI: CKOPOCTb 3/1EKTPOMArHUTHbLIX BOJIH, A/IMHA BOJIHbI M 4YacToTa CBeTa, SHeprua u
umnynoc ¢oToHa, nepuom, Noaypacnaga, dHeprua CBA3W aTOMHbIX Agep, Npu ONUCaHUKU
NPaBUAbHO TPaKTOBaTb GU3MYECKUIA CMbIC WCMNONb3YEMbIX BeMYMH, UX 0603HavyeHunsa u
eauHULbI, YKa3biBaTb GOpMy/bl, CBA3bIBAlOWME AAHHYO GU3NYECKYHD BEIMYMHY C ApYyrMmu
BEIMYMHAMM, BbIYMCAATL 3HaYEHNE GU3UYECKOM BEIUUYNHDI;

aHanM3MpoBaTb ¢U3MUYECKME NPOLLECCbl U ABNEHMUA, UCNONb3ya GU3NYECKME 3aKOHbl U
NPUHUMNbI: 3aKoH OMa, 3aKOHbl MOC/AeA0BaTENbHOIO WM MNapae/ibHOro CoeAnHEeHUsA
NPOBOAHMKOB, 3aKOH [Koyna—/leHua, 3aKOH 3/1IeKTPOMArHUTHOM  WMHAYKLMW, 3aKOH
NPSAMONMHENHOIO PAcNPOCTPAHEHUA CBETA, 3aKOHbl OTPaXKeHUA CBeTa, 3aKOHbl NPenoMAeHUn
cBeTa, ypaBHeHMe IMHWTeNHa AnAa $poTosapPeKTa, 3aKOH COXPAHEHUA 3SHEeprum, 3aKOoH
COXPAHEHUs MMMYNbCa, 3aKOH COXPaAHEHMA 3SNeKTPUYECKOro 3apAga, 3aKOH COXpPaHeHuA
MacCcoBOro 4mcna, noctynatbl bopa, 3aKOH pagMOaKTMBHOrO pacnaga, NpuM 3TOM pPasnyaThb
CNoBecHyo GOpPMYNMPOBKY 3aKOHa, €ro MaTemMaTU4YecKoe BbipayKeHue W ycnoBus (rpaHuubl,
061acTu) NPUMEHNMOCTY;

onpeaensATb HanpaB/ieHWe BEKTOopa WMHAYKUMW MArHUTHOrO NOASA NPOBOAHMKA C TOKOM,
cunbl Amnepa n cunbl J1IopeHua;

CTPOUTb M ONUCbIBaTb N306parkeHne, co3gaBaemoe NAOCKUM 3epKasioM, TOHKOM NNH30M;

BbINONHATb 3KCMEPUMEHTbl MO WUCCNeAO0BaHUIO PUIMYECKUX ABNEHMM M NPOLLECCOB C
MCNO/Ib30BaHMEM MPSIMbIX W KOCBEHHbIX W3MepeHun: npu  3Tom  HopmMynnpoBaTb
npobnemy/3agadyy W runoTesy yd4ebHOro 3KcnepumeHTa, cobupaTb YCTAaHOBKY U3
npeanoXeHHoro o6opyaoBaHMA, NPOBOANTL OMNbIT U GOPMYNMPOBATb BbIBOAbI;



OCYLLECTBAATb NPAMblIE M KOCBEHHble M3MepeHUA OU3MYECKMX BEAWYMH, NPU 3TOM
BbIOMpPATb OMNTUMAaNbHbLIN CNOCOO M3MEPEHUS U MUCMNO/Ib30BaTb M3BECTHble METOAbl OLEHKM
norpeLwHoCcTeN N3IMepPEHU;

nccnegoBaTb  3aBUCMMOCTM  QU3MYECKMX BEJIMMMH  C  WUCMONb30BaHMEM  MPAMbIX
U3MEPEHUIN: NPU 3TOM KOHCTPYMPOBaTb YCTAaHOBKY, PUKCMPOBATb pe3y/abTaTbl MONYYEHHOM
3aBMCMMOCTU  PU3NYECKUX BeNnYMH B Buae Tabauy u rpaduKkos, Aenatb BbIBOAbI MO
pe3ynbTaTam UcCNeL0BaHUS;

cobnopatb npaBuna 6esonacHoro Tpyaa Npu NPOBEAEHUM UCCNef0BaHM B PaMKax
y4ebHOro 3KcnepumeHTa, Yy4ebHO-UccnenoBaTeNIbCKOM WM MPOEKTHOM  AesTeNbHOCTU C
MCNONb30BaHNEM U3MEPUTENbHbIX YCTPOUCTB M nabopaTopHOro obopyaoBaHus;

pewaTb PacyéTHble 334a4Mm C SABHO 3aJaHHON GU3MYECKON MOAE/NbIo, WUCMOJb3yA
dM3MYEeCcKMe 3aKOHbI U NPUHLUMbI, HA OCHOBE aHa/n3a YC/I0BMA 3a4a4n BblbMpaTb GU3MYECKYtO
MoZenNb, BblaensaTb PpuUanYeckme BennYMHbl U GOpMy/bl, HEObXoAMMbIE AN €€ pelleHus,
NpPoOBOAMUTb PACYETbI M OLEHMBATb PEabHOCTb NONYYEHHOIO 3HAaYEHUA PU3NYECKON BENNYUHDI;

pelwaTtb KayecTBEHHble 3a4ayu: BbICTPaMBaTb JIOTMYECKM HENPOTUBOPEYMBYIO LLEMOYKY
PaCCy»KAEHNIN C ONOPOM HA U3YYEHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U PUINYECKME ABNIEHUSA;

MCNO/Ib30BaTb MNPWU  pPelleHnn y4yebHbIX 3a4ay CoBpPeMeHHble MHGOPMALMOHHbIE
TEXHONIOTUM ON51 MOUCKA, CTPYKTYPUPOBAHMA, UHTEpNpeTaumMm U npeacTaBNeHus yyebHon u
Hay4YHO-NONyNsipHOM MHOOPMALUKN, MONYYEHHOM W3 PA3NUYHBIX WMCTOYHUKOB, KPUTUYECKM
aHaNM3MpoBaTb Nosy4yaemyto MHGopmaLmio;

06BACHATL NPUHUMMbI AENCTBUA MaLLMH, NPUOOPOB N TEXHUYECKUX YCTPOMCTB, pPa3nyaTtb
ycnoBuA nx 6e30nacHoOro Ucnosib3oBaHMA B NOBCEAHEBHOMN KU3HU;

NPUBOAUTL NPUMEPbI BKNAAa POCCUMCKUX U 3apybekHbIX yYEHbIX-OU3MKOB B pa3BUTHE
HayKW, B 06BbACHEHME MPOLLECCOB OKPYKAIOLLErO MMUPA, B Pa3BUTHUE TEXHUKU U TEXHONOTUIA;

MCNONIb30BaTb TEOPETMYECKMEe 3HaHMA Mo ¢U3MKe B MOBCEAHEBHON KU3HW ANA
obecneyeHuns 6e30MacHOCTU Npu obpalleHnn ¢ Npubopamm U TEXHUYECKMMU YCTPOMCTBAMMU,
ON5 COXPAHEHUA 340P0BbA M COBNOAEHUA HOPM 3KOIOTMYECKOro NOBeAEHMA B OKpYKatoLen
cpeae;

paboTaTb B rpynne C BbIMNOJIHEHMEM pPaA3/IMYHBIX COLMA/bHbIX POJIEN, MAHMPOBATbL
paboTy rpynnbl, pauMoHaNbHO pacnpenenstb 06A3aHHOCTM W NNAHMPOBATb AEATE/IbHOCTb B
HECTaHZAPTHbIX CUTyauUMaX, afeKBaTHO OLEHMBATb BKNAJA, KaXXAO0ro M3 YYaCTHMKOB rpynnbl B
peweHne paccmaTpMBaemMoi npobaembl.



TEMATUYECKOE NJIAHUPOBAHUE

10 KNACC
Konunuectso yacos ONEeKTpPOHHbIE
HanmeHoBaHMe pa3aenos U Tem (umdposbie)
Ne n/n KoHTponbHble MpakTuyeckue
nporpammbil Bcero obpasoBaTtenbHbie
pabotbi pabotbl
pecypcbl
Paszgen 1. PU3UKA U METOAbl HAYYHOIO NO3HAHUA
Bubnmoteka LLOK
1.1 dusmka n meToabl HAYy4HOro NO3HaHKUA 2 https://m.edsoo.ru/7f41
bf72
UTtoro no pasgeny 2
Paspgen 2. MEXAHUKA
Bubnnoteka LLOK
2.1 KuHemaTuKa 5 https://m.edsoo.ru/7f41
bf72
Bubnnoteka LLOK
2.2 OnHamuKa 7 https://m.edsoo.ru/7f41
bf72
Bubnnoteka LLOK
2.3 3aKOHbl COXPaHEHUA B MEXaHUKe 6 1 1 https://m.edsoo.ru/7f41
bf72
UToro no pasgeny 18
Pasgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOAUNHAMMUKA
3.1 OCHOBbI MONEKYNAPHO-KMHETUYECKOM 9 1 Bubnnoteka LLOK




Teopum

https://m.edsoo.ru/7f41
bf72

Bubnnoteka LLOK

3.2 OCHOBbI TEPMOAMHAMUKN 10 https://m.edsoo.ru/7f41
bf72
Arpera e cocTo eLecTEa bubanoteka LLOK
rperaTHble COCTOAHMUA B cTBa.
33 P - 5 https://m.edsoo.ru/7f41
das3oBble nepexoabl
bf72
UTtoro no pasgeny 24
Pasgen 4. SNIEKTPOOAUHAMMUKA
Bubnnoteka LLOK
4.1 dneKTpoCTaTMKa 10 https://m.edsoo.ru/7f41
bf72
. . Bubnumoteka LLOK
MOCTOAHHbIN 31EKTPUYECKUN TOK. TOKM B
4.2 12 https://m.edsoo.ru/7f41
Pa3NNYHbIX Cpeaax
bf72
UToro no pasgeny 22
PesepBHOe BpemsA 2
OBLEE KOTMYECTBO YACOB MO NMPOIrPAMME 68




11 KNACC

HaumeHoBaHue pa3penos u tem

Konnuecrso yacos

INEeKTPOHHbIE
(undposbie)

Ne n/n KoHTponbHble MpakTuyeckue
nporpammbil Bcero obpasoBaTtenbHble
pabotbi pabotbi
pecypcbl
Pasgen 1. I/IEKTPOAUHAMUKA
Bubnnoteka LLOK
MarHuTHoe none. INeKTPOMarHMTHas
1.1 11 1 3 https://m.edsoo.ru/7f41
MHAYKUMA
c97c
UTtoro no pasgeny 11
Pasgen 2. KOJIEBAHUA U BOJIHbI
Bubnunoteka LOK
MexaHU4ecKMe 1 3NeKTPOMArHUTHbIE
2.1 9 1 https://m.edsoo.ru/7f41
KonebaHus
c97c
Bubnunoteka LOK
MexaHU4eCcKne 1 3NeKTPOMArHUTHbIE
2.2 5 1 https://m.edsoo.ru/7f41
BOJIHbI
c97c
Bubnmoteka LOK
2.3 OnTuKKa 10 3 https://m.edsoo.ru/7f41
c97c
UTtoro no pasgeny 24
Pasgen 3. OCHOBbI CNELUANBHOW TEOPUU OTHOCUTE/IBHOCTHU
31 OcHoBbI cneymanbHoOM Teopun 4 1 Bubnnoteka LIOK

OTHOCUTENIbHOCTU

https://m.edsoo.ru/7f41




c97c

UTtoro no pasgeny 4
Paspen 4. KBAHTOBAA PU3SUKA
Bubnnoteka LIOK
4.1 3N1eMeHTbl KBAHTOBOW ONTUKMK 6 https://m.edsoo.ru/7f41
c97c
Bubnnoteka LLOK
4.2 CTpoeHue aToma 4 https://m.edsoo.ru/7f41
c97c
Bubnnoteka LIOK
4.3 ATOMHOE A4po 5 https://m.edsoo.ru/7f41
c97c
UToro no pasgeny 15
Paspgen 5. 9/IEMEHTbl ACTPOHOMWUU U ACTPODPU3UK
Bubnanoteka LIOK
5.1 dNnemMeHTbl aCTPOHOMWK U acTPOPU3UNKM 7 https://m.edsoo.ru/7f41
c97c
UToro no pasgeny 7
Pasgen 6. ObOBLUAKLLEE NOBTOPEHUE
Bubnunoteka LOK
6.1 O6o6uwatolee NoBTOpeHMe 4 https://m.edsoo.ru/7f41
c97c
UTtoro no pasgeny 4




PesepBHoOe Bpemsa

OBLUEE KOJTMYECTBO HYACOB MO NMPOrPAMME
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NOYPOYHOE NJTIAHUPOBAHUE

10 KNACC
Konuuectso yacos ONEeKTPOHHbIE
Ne Adarta undposble
Tema ypoka KoHTpoabHbIe MpakTnyeckmne
n/n Bcero um3yyeHua | obpasosBaTenbHble
pabortbi pabotbi
pecypcbl
®dunsmka — HayKa o npupoge. Bubnunoteka LLOK
1 Hay4Hble meToAbl NO3HAHMA 1 https://m.edsoo.ru/ffOc
OKpyKatoLLero mmpa 32e2
Ponb 1 mecto ¢p13nKu B
%o oBa OBDEMEHHOI Bubnunoteka LLOK
MMUPOBaHNN COBPEMEHHOM
2 P ? P 1 https://m.edsoo.ru/ffOc
Hay4YHOM KapTUHbI MUPa, B 3366
NpPaKTUYeCcKon AeATeNbHOCTU Ntoael
MexaHn4yeckoe aABuKeHue.
Bubnnoteka LIOK
OTHOCUTENBHOCTb MEXaHMYECKOro
3 1 https://m.edsoo.ru/ffOc
ABuxeHus. MNepemelleHne, CKOpoCTb, 3508
YCKOpeHue -
. bubnanoteka LLOK
PaBHOMepHOE NPAMOSINHEHOE
4 1 https://m.edsoo.ru/ffOc
ABUXeHne
3620
. bubnanoteka LLOK
PaBHOYCKOpEHHOE NPAMOIMHENHOE
5 1 https://m.edsoo.ru/ffOc
OBUXKeHne
372e
Bubnnoteka LOK
CsobogHoe nageHue. YckopeHue
6 1 https://m.edsoo.ru/ffOc

cBob6OAHOroO NageHun

39cc




KpuBonnHenHoe asukeHue.

Bubnunoteka LOK

7 [BUKeHNe MmaTepunasibHOM TOUYKM NO https://m.edsoo.ru/ffOc
OKPY»XHOCTH 3ada
MpuHUKMN oTHOoCUTeNbHOCTU Manunnes. Bubnnoteka LLOK
8 NHepumanbHble CUCTEMbI OTCYETA. https://m.edsoo.ru/ffOc
MepBbI 3aKOH HblOTOHA 3be8
Macca Tena. Cuna. MpuHumn Bubnunoteka LLOK
9 cynepnosunumm cun. Bropoi 3akoH https://m.edsoo.ru/ffOc
HbloTOHa Ans maTepranbHOM TOYKM 3be8
o Bubnunoteka LLOK
TpeTnn 3aKoH HbloTOHa ana
10 https://m.edsoo.ru/ffOc
MaTepuanbHbIX TOYEK
3be8
3aKOH BCEMUPHOro TArotTeHma. Cnna Bubnunoteka LLOK
11 TaxecTu. MepBas KOCMUYECKan https://m.edsoo.ru/ffOc
CKOPOCTb 3d00
Bnbnunoteka LLOK
12 Cuna ynpyroctu. 3akoH lyKa. Bec Tena https://m.edsoo.ru/ffOc
3el8
Cuna TpeHua. KoadpuumneHT TpeHuma. bubnanoteka LLOK
13 Cuna conpoTUBIEHUA NPU ABUMKEHUM https://m.edsoo.ru/ffOc
Tena B XUAKOCTU UK rase 3f76
MocTynaTenbHoe M BpallaTesibHoe
6 . Bubnnoteka LOK
BUXKeHUe abcontoTHo TBEPJOro Tena.
14 A PA https://m.edsoo.ru/ffOc
MomeHT cunbl. lnevo cmunbl. Ycnosusa 4136
a
paBHOBeECKA TBEPAOrO TeNa
15 Mmnynbc maTepmnanbHOM TOUKY, Bubnnoteka LIOK




CUCTEMbI MATEPUASIbHbIX TOYEK.
Mmnynbc cnnbl. 3aKOH CoXpaHeHuA
uMnynbca. PeakTMBHOE ABUMKEHUE

https://m.edsoo.ru/ffOc
43d6

PaboTta n MOWHOCTb CUAbI.
KnHeTnyeckasa aHeprua

Bubnunoteka LOK

16 https://m.edsoo.ru/ffOc
MaTepuranbHOM TouKK. Teopema 06 4502
N3MEHEHUN KUHETUYECKOM SHeprum -
MNoTeHuWasnbHaA sHeprusa.
MNoTeHuUWanbHaa aHeprua ynpyro Bubnunoteka LLOK
17 AedopMMpPOBaHHOM NPYKUHBI. https://m.edsoo.ru/ffOc
MoTeHuManbHanA sHeprmua Tena s861m3smn 461a
NOBEPXHOCTU 3eMnun
MoTeHuManbHble N HENOTEHLMANbHbIE
cunbl. CA3b paboTbl
Bubnnoteka LIOK
18 HeI'IOTEHLI,MaanHbIX CUN C UBMEHEHMEM https://m.edsoo.ru/ffOc
MEXaHMYECKOM SHEPTUM CUCTEMDI TES. 478c
3aKOH COXpaHeHMA MeXaHUYeCcKom -
aHeprum
NabopaTtopHan paboTa
«UccnepoBaHme cBA3U paboTbl CUAbI C
19 N3MeHEeHNeM MexaHUYeCKON aHeprum
TeNa Ha NpMmepe pacTAXKeHuA
PEe3VHOBOrO XKryTa»
KoHTposibHasa paboTa no Teme Bubnnoteka LIOK
20 «KnHemaTturKka. JMHaMuKa. 3aKOHbI https://m.edsoo.ru/ffOc
COXpPaHEeHUA B MeXaHUKe» 4b74
21 OcCHOBHbIe MOJIOKEHMA MOJIEKYAPHO- Bubnunoteka LLOK




KMHEeTUYeCcKon Teopun. bpoyHoBcKoe
asukeHue. Andodysuna

https://m.edsoo.ru/ffOc
4dc2

22

XapakTtep ABUXKEHUA U
B3aMMOLENCTBMA YaCTUL, BELLLECTBA.
Moaenn cTpoeHus rasos, XKUAKoCTel
W TBEPAbIX Ten

23

Macca monekyn. Konnuectso
BewecTsa. MocTosHHan ABoragpo

24

TennoBoe paBHOBecue. TemnepaTypa
n eé namepenHue. LLikana temnepaTtyp
Uenbcua

25

NaeanbHbiii ras 8 MKT. OcHoBHOe
ypasHeHne MKT

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc
Afde

26

AbcontoTHaA TemnepaTypa Kak mepa
CcpeAHen KUHETUYECKOM 3HEepPrum
OBUXKEHUA MoNeKyN. YpaBHeHUe
MeHaeneesa-KnaneipoHa

Bubnnoteka LOK
https://m.edsoo.ru/ffOc
511e

27

3aKkoH [anbToHa. [a30Bble 3aKOHbI

28

NabopaTtopHan paboTa
«WccnepoBaHme 3aBUCMMOCTM MeXAay
napameTpamm COCTOAHMSA
pa3perKeHHOoro rasa»

29

M3onpouecchl B nAeanbHOM rase u ux
rpadumyeckoe npeacraBaeHne

Bubnnoteka LOK
https://m.edsoo.ru/ffOc
570e




BHyTpeHHAA aHeprua
TEePMOAVNHAMMUUYECKON CUCTEMbI U
crnocobbl eé nsmeHeHua. Konnuvectso

Bubnnoteka LLOK

30 https://m.edsoo.ru/ffOc
TennoTbl n paboTa. BHyTpeHHsAA 5957
3Heprus o4HOAaTOMHOIO UAEaIbHOro -
rasa
Bubnnoteka LIOK
31 Bugbl Tennonepeaaun https://m.edsoo.ru/ffOc
5c36
YaenbHasa Ten10EMKOCTb BELLEeCTBa.
K Bubnnoteka LIOK
ONIMYECTBO TENOTbI NPU
32 P . https://m.edsoo.ru/ffOc
Tennonepenaye. AgmMabatHblin
5c36
npouecc
n . Bubnunoteka LLOK
€pBbliA 3aKOH TePMOAMHAMUKN U €ro
33 P PMoA https://m.edsoo.ru/ffOc
NPUMeEHEHKNe K U30MnpoLeccam
Sefc
HeobpaTnmocTb npoLieccos B Bubnnoteka LIOK
34 npupoae. Bropoit 3akoH https://m.edsoo.ru/ffOc
TepMOANHAMUKMU 6230
. . KNz . Bubnnoteka LIOK
MHUMN OEACTBUA U TEenI0BOM
35 PURLMIT A https://m.edsoo.ru/ffOc
MalLUHbI
600a
36 Unkn KapHo u ero KIMNA
37 JKonormyeckme npobnemol
TEN/NI03HEePreTUKM
38 O6ob6uatowmin ypok « MonekynapHas Bubnunoteka LLOK




¢dum3nKa. OcCHOBbI TEPMOANHAMUKN Y

https://m.edsoo.ru/ffOc
6938

KoHTponbHan paboTa no teme

Bubnnoteka LIOK

39 «MonekynsapHasa ¢usmnka. OCHOBbI https://m.edsoo.ru/ffOc
TEPMOANHAMUKNY 6a50
Mapoobpa3oBaHuMe U KOHAEHCaALUS. bubnuoreka LIOK

40 https://m.edsoo.ru/ffOc
UcnapeHue n kuneHue

63b6
ABCONOTHAA U OTHOCUTENbHAA Bubnunoteka LLOK

41 BNAXKHOCTb BO3Ayxa. HacbIWeHHbI https://m.edsoo.ru/ffOc
nap 64d8
Teéppaoe Teno. Kpucrannnyeckune um
amopodHble Tena. AHM3o0TpONMUA Bubnnoteka LIOK

42 CBOMCTB KpUCTannos. Xugkume https://m.edsoo.ru/ffOc
Kpuctannbl. CoBpemeHHble 65f0
mMmaTepuanbl
MNnaBneHne n KpUcTannmsauymsa. Bubnumoteka LLOK

43 YaenbHas TennoTa naasAeHus. https://m.edsoo.ru/ffOc
Cybaumaumsn 6708

Bubnnoteka LOK
44 YpaBHeHUe Tennosoro banaHca https://m.edsoo.ru/ffOc
6820
DNeKTpm3auma TeN. INEeKTPUYECKUN Bubnnoteka LIOK

45 3apaa. [1Ba BuAa 3NeKTPUUYECKUX https://m.edsoo.ru/ffOc
3apAnos 6bcc

46 MpoBOAHUKN, ONINEKTPUKU U Bubnnoteka LIOK




NoaynpoBOAHUKU. 3aKOH COXPaHEHUS
3N1EeKTPMYECKOrOo 3apsaaa

https://m.edsoo.ru/ffOc
bbcc

B3anmopaeincteme 3apsaaoB. 3aKoH

Bubnnoteka LIOK

47 KynoHa. TouyeuHbIN 3/IeKTPUYECKUIA https://m.edsoo.ru/ffOc
3apAaa 6ced
HanpAaXEHHOCTb 31EeKTPUYECKoro
nosa. MpuHUMN cynepnosnumm bubaworera LIOK
48 y https://m.edsoo.ru/ffOc
INEeKTpUYecKkux nonen. Jiunmm
. 6df2
HaNpPAXXEHHOCTH
PaboTa cun aNeKTpocTaTU4eckoro Bubnunoteka LLOK
49 nons. NoteHunan. PasHocTb https://m.edsoo.ru/ffOc
noTeHLManoB 6f00
MPOBOAHWKN U OUINEKTPUKN B Bubnunoteka LLOK
50 3/1eKTPOCTAaTUYECKOM Mone. https://m.edsoo.ru/ffOc
AnaneKTpuyeckasa NpoHNLLaeMOoCTb 7018
Bnbnunoteka LLOK
51 dnekTpoémKocTb. KoHaeHcaTop https://m.edsoo.ru/ffOc
7126
DNEeKTPOEMKOCTb NNOCKOro bubnanoteka LLOK
52 KOHAeHcaTopa. JHeprua 3apAKeHHoro https://m.edsoo.ru/ffOc
KOHAEeHcaTopa 72c0
53 NabopatopHan paboTta "N3mepeHune
3NEKTPOEMKOCTU KOHAEeHcaTopa"
MpUHUMN AEACTBMA U NPUMEHEHNE
54 KOHAEHCAaTOpPOB, KONMPOBAJIbHOIO

annapara, CTPYMHOro NpuHTEpa.




DNeKTpocTaTMyecKas 3almTa.
3azemneHune anekTponpubopos

INEeKTPUYECKUI TOK, YCNOBUA ero
cywectBoBaHMUA. MOCTOSHHbIN TOK.

55 Cwna Toka. HanpaxeHue.
ConpoTtmnsneHune. 3akoH Oma ana
y4yacTka uenu
MNocnepoBaTesibHOE, NApa/IeNIbHOE,
CMellaHHoe coegnHeHune Bubnnoteka LIOK
56 npoBoAHUKOB. JTabopaTopHas paboTa 0.5 https://m.edsoo.ru/ffOc
«M3yyeHne cmeLwaHHOro coegnHeHus 7410
pesncTopos»
Bubnnoteka LIOK
c7 PaboTa M MOLLHOCTb 3N1EKTPUYECKOTO hitps://m.edsoo.ru/ffoc
TOKa. 3aKoH [Koyna-SleHuya
7838
3akoH Oma A4nAa NosHOM (3aMKHYTOM)
a/ieKkTpuyeckoi uenu. KopoTtkoe Bubnnoteka LIOK
58 3amblkaHue. JlabopaTopHas paboTa 0.5 https://m.edsoo.ru/ffOc
«N3mepeHune 31C UCTOUHMKA TOKa U 7ae0
€ro BHyTPeHHEero conpoTUBAEHMAY»
DNEeKTPOHHaA NPoOBOAUMOCTb TBEPAbIX
MeTannos. 3aBUCMMOCTb
>9 CONPOTUB/IEHNA METaNN0B OT
Temnepatypbl. CBEpXNpoBOAMMOCTb
60 INEeKTPUYECKN TOK B BaKyyMe.
CBOWMCTBA 9N1EKTPOHHbIX NYYKOB
61 MonynpoBOAHUKK, NX cOBCTBEHHAA U Bubnnoteka LLOK




npumecHasa npoBoAnMOocTb. CBOMCTBA
p—n-nepexoaa. MNoaynpoBoAgHMKOBbIE
npubopbl

https://m.edsoo.ru/ffOc
84ae

INEKTPUYECKMI TOK B PacTBOPaXx M
pacnnaBax 3/1eKTPOJIUTOB.

Bubnunoteka LOK

62 https://m.edsoo.ru/ffOc
INEKTPONUTUYECKAA gUCCoUMALNA. 87ba
dneKkTponus
DNIEKTPUYECKUI TOK B rasax.
. Bubnunoteka LLOK
CamocCToATENbHbIN U
63 . https://m.edsoo.ru/ffOc
HECaMOoCTOATE/IbHbIN paspAa,
84ae
MonHua. Nnasma
dneKTpuyeckme npnbopbl 1
P pPubop Bubnunoteka LLOK
YCTPOWCTBA M UX NPAKTUYECKOe
64 https://m.edsoo.ru/ffOc
npumeHeHue. MNpasBuna TEXHUKK 86fc
6e3onacHoOCTH
0606 . Bubnunoteka LLOK
06N YPOK
65 tarotin yp https://m.edsoo.ru/ffOc
«INeKTpoANHAMUKA»
88be
KoHTponbHan paboTa no teme
«INeKTpocTaTmKa. MoCToAHHbIN
. Bubnunoteka LLOK
3NEeKTPUYECKNM TOK. TOKU B
66 . https://m.edsoo.ru/ffOc
pa3iMyHbIX cpeaax» /Bcepoccuiickan 823
a8a
nposepoyHasn paboTa npm
nposeaeHnn Ha bymarkKHOM HocuTene
. bubnanoteka LLOK
Pe3sepBHbIn ypoK. KOHTpObHaA
67 https://m.edsoo.ru/ffOc

paboTa no Teme "IneKTpoanHammKa"

8c56




- Pe3epBHbI ypoK. O606uatowmin ypok
no temam 10 Knacca

Bubnunoteka LOK
https://m.edsoo.ru/ffOc
8f6c

OBLUEE KOJTIMHECTBO YACOB MO
MPOrrPAMME

68




11 KNACC

Konnuecrso yacos

ONEeKTpPOHHbIE

Ne Darta uudposble
Tema ypoka KoHTponbHble MpakTnyeckue
n/n Bcero u3yyeHua | obpasoBaTesnbHbie
pabotbi pabotbi
pecypcbl
MoCTOsAHHbIE MArHUTbI U NX
. bubanoteka LLOK
B3ammogelictene. MarHutHoe none.
1 . 1 https://m.edsoo.ru/ff0c9
BeKTop MarHUTHOW MHAYKUUW. JTIuHUK 278
MarHUTHOM MHAYKUUU -
MarHmTHoe nosne NpoBOAHUKA C
o 5 Bubnnoteka LLOK
ToKOM. OnbIT IpcTeaa.
2 . peTea 1 https://m.edsoo.ru/ff0c9
B3sanmopaencrene NnpoBOAHNKOB C afe
TOKOM _
Bubnnoteka LLOK
NlabopatopHan paboTa «MU3yyeHne
3 1 1 https://m.edsoo.ru/ff0c9
MarHMTHOrO MOA KaTyLWKU C TOKOM» gfe
[encTBne MarHUTHOrO NoAA Ha
NPOBOAHUK C TOKOM. Cnna Amnepa.
Bubnnoteka LLOK
NabopaTtopHan paboTa
4 . 1 1 https://m.edsoo.ru/ff0c9
«MccnepoBaHue gencTems 0
ac
NOCTOAHHOIO MArHMTa Ha PaMKy C -
TOKOM»
Jenctene MarHMTHOro nNonas Ha
Bubnnoteka LLOK
BMXK HOCA 3apAXKEHHYIO YacTuLy.
5 ABIPRYLLY P y ad 1 https://m.edsoo.ru/ff0c9

Cwuna NlopeHua. PaboTa cuabl
NopeHua

df4




DNeKTpomMarHMTHaA nHAyKumA. Notok
BEKTOPA MarHUTHOM MHAyKumnun. 34C

° WMHAYKUUKN. 3aKOH 3N1EKTPOMArHMTHOM
nHAayKumn Gapagesn
NabopaTtopHan paboTa bubanoteka LLOK
7 «UccnepoBaHue ABneHUs https://m.edsoo.ru/ffOca
3N1eKTPOMArHUTHOM MHAYKUMM» 150
NHOYKTUBHOCTL. ABNeHMe
camouHaykuum. 34C camonHayKumu. bubnuorexa LIOK
8 https://m.edsoo.ru/ffOca
JHeprma MarHMTHOro NoAA KaTyLWKK C 600
TOKOM. INEeKTPOMarHMTHoe nose -
TexHMYecKune yCcTpomnCTBa M UX
NPUMeHeHKe: NOCTOAHHbIE MarHUTblI,
9 3NEeKTPOMaArHuTbl, 31eKTPOABUraTe b,
YCKOPUTENU 3NEMEHTAPHbIX YaCcTuLL,
WHAYKLUMOHHAA neyb
O6o6uwatowmin ypok « MarHuTHoe bubsvoreka LOK
10 https://m.edsoo.ru/ffOca
nosae. NeKTPOMarHUTHas UHAYKLUNA» ba?
KoHTposibHasa paboTa no Teme Bubnnoteka LLOK
11 «MarnutHoe none. https://m.edsoo.ru/ffOca
DNEeKTPOMaArHUTHaA UHAYKLUMAN d58
CBoboaHble MexaHUYeCcKne
KonebaHua. FapmoHunyeckne bubnnoteka LLOK
12 KonebaHus. YpaBHeHue https://m.edsoo.ru/ffOca

rapMOHUYECKNX KosiebaHUN.
MpeBpalleHne sHeprum

fo6




NabopaTtopHan paboTa
«NccnegoBaHmne 3aBUCUMOCTU

13 nepuoga masnbix KonebaHui rpysa Ha
HUTWU OT OAMHBI HUTU U MaCCbl Fpy3a»
KonebaTenbHbln KOHTYp. CBO6OAHbIE
3NeKTPOMarHuTHble KonebaHuA B Bubnumoteka LLOK
14 naeanbHOM KonebatesbHOM KOHTYpE. https://m.edsoo.ru/ffOc
AHanorna mexkay mexaHn4eckumm u b820
3NEeKTPOMArHUTHbIMK KonebaHnamm
dopmyna TomcoHa. 3akoH bubanoteka LLOK
15 COXpPaHEeHUs SHEPrun B MaeaNbHOM https://m.edsoo.ru/ffOc
KosiebaTeNlbHOM KOHType b9c4
MpeacrasneHme o 3aTyxarowmx
KosiebaHuAX. BbIHYXAEHHble Bubnnoteka LLOK
16 MexaHu4yeckune KonebaHus. PesoHaHc. https://m.edsoo.ru/ffOc
BbIHYXAEHHble 3/IeKTPOMArHuUTHble bb86
KonebaHus
MepemeHHbIN ToK. CUHYyconaanbHbIM
nepemeHHbI ToK. MoLWwHOCTb Bubnnoteka LLOK
17 nepemMeHHOro Toka. AMNAUTYyQHOE U https://m.edsoo.ru/ffOc
OencTeyloLee 3Ha4YeHMe CUIbl TOKa U bd34
HanpAXeHua
TpaHcdopmaTop. MpomnssoacTso,
18 nepegaya n notpebneHune
3NEeKTPUYECKOM SHEeprum
19 YCTPOMCTBO 1 NpPaKTUYECcKoe Bubnnoteka LLOK

NPpUMeEeHeHNe INEKTPUYECKOTro 3BOHKa,

https://m.edsoo.ru/ffOcc




reHepaTopa NepemMeHHOro TOKa,
JIMHUI aneKTponepeaad

IKONOrMYECKME PUCKU NPU
NPOM3BOACTBE 3/IEKTPOSHEPTUM.

20 KynbTypa ncnonb3oBaHuA
3/IEKTPO3HEPINUN B NOBCEAHEBHOM
*KU3HU
MexaHn4eckue BOJIHbI, YCIOBUA
n c bubanoteka LLOK
acnpoctpaHeHus. Mepurog,. CKopocTb
21 pacnpocTp proA P https://m.edsoo.ru/ffOcc
pPacnpoCcTpaHeHNA N AJINHA BOJHbI. c4
a
MNonepeyHble n NPoAO/IbHbIE BOHDI -
Bubnmoteka LLOK
3BYyK. CKOpOCTb 3BYKa. [pPOMKOCTb
22 https://m.edsoo.ru/ffOcc
3BYKa. BbicoTa ToHa. Tembp 3BYyKa
cOc
DNEeKTPOMarHUTHbIe BOJIHbI, NX bubanoteka LLOK
23 CBOMCTBA M CKOpOCTb. LLKana https://m.edsoo.ru/ffOcc
3N1eKTPOMArHUTHbIX BOJIH fe0
MpUHUMNbI PagMoCBaA3nN K
24 TenesnaeHua. Passutme cpeacrs
cBAa3n. Pagnonokauna
Bubnnoteka LLOK
KoHTposibHas paboTa «KonebaHusa n
25 https://m.edsoo.ru/ffOcc
BO/IHbI»
6f8
MpamonnHenHoe pacnpocTpaHeHue Bubnnoteka LLOK
26 cBeTa B OHOPOAHOW cpeae. https://m.edsoo.ru/ffOc

TouyeyHbIN UCTOYHMK cBeTa. Jlyy cBeTa

d350




OTparkeHune ceeTa. 3aKOoHbI

bubanoteka LLOK

27 oTpaxkeHusa ceeTa. lNocTpoeHne https://m.edsoo.ru/ffOc
n306pa*KeHni B NJIOCKOM 3epKane d4e0
MNpenomneHue ceeta. NonHoe
bubanoteka LLOK
BHYTPEHHEee OTpaKeHue.
28 s . P https://m.edsoo.ru/ffOc
MpeaenbHbI yron NOAHOTO Jr
BHYTPEHHEro oTpaXKeHus -
Bubnnoteka LLOK
NabopaTopHas paboTa «M3mepeHne
29 https://m.edsoo.ru/ffOc
rnokasaTensa NPenoMNEHUs CTeKNa»
dé7a
JInH3bl. NoctpoeHne n3obparkeHui B bubanoteka LLOK
30 nvH3e. Popmyna TOHKOW INH3bI. https://m.edsoo.ru/ffOc
YBenmuyeHme nNnH3bl ddle
NabopaTtopHan paboTa
31 «MccnepoBaHme CBOMUCTB
N300parKeEHWNI B INH3AX»
Oucnepcus ceeta. CAOXHbIN COCTaB
37 6enoro ceeTa. LeT. /labopaTtopHas
paboTta «HabnoaeHne aucnepcum
cBeTa»
" o b Bubnnoteka LLOK
HTepdepeHuma ceeTa. Andpakuma
33 Peepentl p 4 https://m.edsoo.ru/ffOce
ceeTa. AudpaKumnMoHHan peLlléTka 422
Bubnnoteka LLOK
MonepeyHOCTb CBETOBbIX BOJIH.
34 https://m.edsoo.ru/ffOcf

MNonapusauma ceeta

02e




OnTtryeckune npnbopbl 1 YCTPOMCTBA U

35 ycnosus nx 6esonacHoro
NpPUMeHeHUA
pPaHuLbl NPUMEHUMOCTH
PaRLL! TP . n bubanoteka LLOK
KNaccMyecKom mexaHuKu. Moctynatbl
36 . Y https://m.edsoo.ru/ffOcf
cnewmanbHOM Teopun 862
OTHOCUTENIBHOCTU -
OTHOCUTENBHOCTb O4HOBPEMEHHOCTH. Bubnmoteka LLOK
37 3amea/ieHMe BPEMEHW U COKpaLLeHMe https://m.edsoo.ru/ffOcf
ONNHDbI a42
DHeprma n UMNyAbC PenaTUBUCTCKOM bubanoteka LLOK
38 yactuubl. CBA3b Maccbl C 3HEpruen u https://m.edsoo.ru/ffOcf
MMMNYAbCOM. DHEpPrna Nnokos c68
KoHTponbHas paboTa «OnTuKa. Bubnunoteka LLOK
39 OcHOBbI creumanbHON Teopumn https://m.edsoo.ru/ffOcf
OTHOCUTE/IBHOCTU» 6f0
Bubnnoteka LLOK
®oToHbI. Popmyna MNnaHKa. IHeprua
40 https://m.edsoo.ru/ffOcf
M umnynbc $oToHa
el6
o Bubnmorteka LOK
TKPbITUE U UCCnef0BaHme
41 P a https://m.edsoo.ru/ffOcf
dotoadpdeKkTa. OnbiThl A. . CToneTtoBa fea
Ica
3aKkoHbl poToadPpeKTa. YpaBHEHME Bubnnoteka LLOK
42 driHWTenHa gns poTtoaddekTa. https://m.edsoo.ru/ff0d
«KpacHas rpaHuua» potoadpdekTa 015e
43 [asnenune ceeta. OnbiThbl 1. H. Bubnnoteka LLOK




Nebepnea. Xumunuyeckoe geicrane
cBeTa

https://m.edsoo.ru/ff0d
04a6

TexHuyecKkune ycTponcTea u
NpPaKTUYeCKoe NPUMEHEHMUE:

44
doToanemeHT, GOTOAATUMK,
CO/IHeYHasn baTtapesn, cBETOAMNOL,
PeweHue 3a4a4 no Teme «dneme bubaworea LOK
LIEHM 4 Nno Teme «I1IeMeHTbI
45 . A https://m.edsoo.ru/ffod
KBAaHTOBOW OMNTUKU»
0302
Mopaenb atoma TomcoHa. OnbIThbl Bubnnoteka LLOK
46 Pesepdopaa No pacceaHuUto a-4actuu, https://m.edsoo.ru/ff0d
MNnaHeTapHaa moaenb aToma 091a
Bubnnoteka LLOK
47 MocTynaTbl bopa https://m.edsoo.ru/ff0d
Oafa
N3nyyeHune n nornoweHme GoToHOB
Bubnnoteka LLOK
npu nepexoae atoma ¢ 04HOro
48 P Pexoa p,v https://m.edsoo.ru/ff0d
YPOBHA 3HEPrnum Ha Apyron. Buasbi 0af
afa
CNeKTpoB
BonHoBbIe cBOMCTBA YacTUL,. BosiHbI
Enoiins. K Bubnumoteka LLOK
e bpoins. KopnyckynspHo-
49 AE bP . PRyCRyNAp https://m.edsoo.ru/ff0d
BOJIHOBOM Ayanu3m. CNoOHTaHHOe n 0ca8
BbIHYKAEHHOE U3/TyYeHne
OTKpbITME pagnoakTMBHOCTU. ONbIThbI Bubnnoteka LLOK
50 Pe3sepdopaa no onpeaeneHuno https://m.edsoo.ru/ff0d

COCTaBa paaAnNOaKTUBHOIO U3ny4yeHuA

0fd2




51

CsolictBa anbda-, beta-, ramma-
nsnyyeHua. BamaHue
PaANOAKTUBHOCTM Ha KMBble
OpraHM3mbl

52

OTKpbITUE NPOTOHA U HEMTPOHaA.
MN3oTonbl. Anbda-pacnag.
INEeKTPOHHbIM U NO3UTPOHHLIN BeTa-
pacnag. lamma-usnyyexHue

bubanoteka LLOK
https://m.edsoo.ru/ff0d
1162

53

SHeprua cBA3M HYK/JIOHOB B A4pe.
ApepHble peakunn. AaepHbli
peakTop. MNpobsembl, NepcnekTuss.I,
3KO/IOTMYeCKMe acneKTbl A4epPHOM
SHepreTuKn

Bubnmoteka LLOK
https://m.edsoo.ru/ff0d
1356

54

dnemeHTapHble YacTuubl. OTKpbITUE
nosuTpoHa. Metoabl HabnoaeHNA U

perncTpaunm anemMmeHTapHbIX 4aCTuUL,.

Kpyrabi cton «PyHaameHTanbHble
B3aumogencTama. EAnHcTBO
dM3MYecKon KapTUHbI MUPa»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d
0e38

55

dTanbl Pa3BUTUA aCTPOHOMUMN.
MpuknagHoe nu MMPoBO33peHYECKoe
3Ha4YeHMe acTpoHOMKUK. Bng
3Bé3aHOro Heba. Co3Besaus, Apkue
3B€34bl, NN1aHETbl, UX BUANUMOE
asuxkeHue. ConHevyHasa cuctema

56

ConHue. ConHevyHasa akTUBHOCTb.
NcTouHuK aHepruun ConHua v 38€34,




57

3BE€34bl, X OCHOBHbIE
XapaKTePUCTUKN. 3BE3AbI INMaBHOM
nocnenoBaTenbHOCTU. BHyTpeHHee
cTpoeHue 3B€34. CoBpemeHHble
npeacTaBieHUA O NPOUCXOKAEHUN U
ssoaoumnn ConHua u 38€34,

58

MneuHbi MyTb — Hawa MNanakTuKa.
MonoxeHune n asuxeHmne ConHua B
lanakTuke. NanakTnkn. Y€pHoble ablpbl
B AA4pPaAX rafNakTUK

59

BceneHHas. PasberaHue rafiakTuk.
Teopua bonbLworo B3pbIBa.
Pennkrosoe nsnyyeHue.
MeTaranakTtuka

60

HepelweHHble Npobaembl
aCTPOHOMMM

61

KoHTponbHana paboTa «3nemeHTbl
aCTPOHOMMUMU M acTPODUIUKN»

62

O6o6buwatowmn ypok. Ponb ¢pU3NKK 1
aCTPOHOMMM B 3IKOHOMMUYECKON,
TEXHOJIOTMYECKOM, COLMaNbHOMN U
3TMYecKon chepax AeaTeNbHOCTH
yesioBekKa

63

O6obuwatowmin ypok. Ponb 1 mecto
bOUBUKM N aCTPOHOMUM B
COBPEMEHHOM Hay4YHOM KapTUHe MMpa

64

Ob6obwatowmii ypok. Ponb




du13myeckomn Teopumn B
dbopMUpoBaHMM NpeacTaBAEHUN O
du13MYecKomn KapTMHe Mmupa

O6obuwatowmin ypok. Mecto
du13MyecKomn KapTUHbI MMpa B 0bwem

65 1
pAAdy COBPEMEHHbIX eCTeCTBEHHO-
Hay4YHbIX NpeACcTaBAEHUI O Npupoae
66 Pe3sepBHbIM YpoK. MarHuMTHOe none. 1
dNeKTpoOMarHUTHasA UHAYKLMA
Pe3epBHbI ypoK. OnTunKa. OCHOBbI
67 cneumanbHOM Teopumn 1
OTHOCUTENbHOCTH
Pe3epHbIit ypok. KBaHTOBaA pu3mKa. Bubnnoteka LLOK
68 dNnemeHTbl aCTPOHOMWK U 1 https://m.edsoo.ru/ff0d
acTpodpur3nKM 1784
OBLUEE KOMMYECTBO YACOB MO 68

MPOrPAMME







YYEBHO-METOAUYECKOE OBECNMEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA
OBA3ATE/IbHbIE YHEBHbIE MATEPUA/IbI A1 YHEHUKA

e ®dusunka, 10 knacc/ Makuwes I.9., byxosues b.6., Cotckuii H.H.; noa peaakunei
MapdeHTbeBon H.A. AKumoHepHoe obwecTBo «M3aaTenbcTBo «lpocselLeHmne»
e ®usumka, 11 knacc/ Makuwes I'.J1., byxosues b.b., YapyruH B.M.; noa, peaakumei

MapdeHTbeBoit H.A. AKumMoHepHoe obuiectso «M3agaTenbcTBo «lpocBelweHmne»

METOAUYECKUE MATEPUADI ONA YYUTENA
I.A. Makuuwes, b. b. byxosues, H.H. Cotcknin ®un3smka 10 kn. Pmusuka 10 kKnacc. ba3osbin u

yrnybneHHbIN ypoBeHb. YuebHuMK. Mocksa. lMNpocseleHne, 2020

I.A. Makuuwes, b.6. bByxoBues, B.M. YapyrnH ®usunka 11 knacc. ba3oBbliit U yraybaeHHbIM

ypoBeHb. YyebHuK. MockBsa. MpoceeueHune. 2020

A.T. PbimKeBunuy. C60pHUK 3aaa4 no ¢usunke. Mocksa, Apoda, 2005 - 2019 .

LUN®POBbIE OBPA30OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
*uBas ¢pusnka: obyyatowasa nporpamma. http://www.int-edu.ru/soft/fiz.html
YpoKku ¢p13nKM ¢ ncnonb3osaHnem MHTepHerta. http://www.phizinter.chat.ru/
®usuka.ru. http://www. fizika.ru/

dusuka: Konnekums onbiToB. http://experiment.edu.ru/
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