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MporpaMma no (u3mke 6a30BOr0 YPOBHA Ha YPOBHe CpefHero o6Liero obpasoBaHus
paspaboTaHa Ha OCHOBE MOMOXEHWA W TpebGoBaHWI K pe3ynbTaTaM OCBOEHWS OCHOBHOINA
obpasoBate/ibHOM nporpammbl, npeactaBneHHblx B PrOC COO, a Takke € Y4ETOM
(befepanbHOM paboyeli nporpaMMbl BOCMUTAHUA U KOHLUENUWWM npenojasaHns yy4e6HOro
npegveta «®dusmka» B  00pasoBaTeNbHbIX — opraHu3aumax — Poccuiickolt  ®efepaumu,
peann3yroLLMX OCHOBHbIe 06pa3oBaTe/ibHble NPOrpaMmbl.

Ha n3yuyeHve (m3nkn (6a30Bblil YPOBEHb) Ha YPOBHE CpeAHero o6uiero obpasoBaHus
oTBoauTcs 136 yacos: B 10 Knacce — 68 yacos (2 yaca B Hefento), B 11 knacce — 68 yacoB (2
yaca B Hefen).

Mpepnaraemblii B nporpaMmme no gu3nke nepeveHb 1abopaTtopHbIX U NPaKTUYeCKMX paboT
ABNAETCA PEKOMEH[OBaHHbIM, y4uTenb [efiaeT BblOOp MpoBefeHUs nabopaTopHbIX paboT u
OMbITOB C YY4ETOM MHAMBUAYIbHBIX 0CO6EHHOCTEN 06YYatoLLMXCS.



Copep)kaHue Tem yyebHOro npegmera

10 KJIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®dun3nKa — Hayka 0 npupofe. HayuHble METOAbl MO3HAHWA OKpYXKarollero mupa. Posb
3KCMepuMeHTa 1 TEOPUN B NPOLECCe MO3HaHUA MPUPOLbI. IKCMNEPUMEHT B (IU3MKE.
MogenupoBaHue QM3NYECKUX SBMEHUIA 1 NpoueccoB. HayuHble runotesbl. ®usmyeckue
3aKOHbI 1 TEOPUWN. rpaHVILLbI NMPUMEHNMOCTH (*)I/ISVILIeCKVIX 3aKOHOB. |_|pl/IHLI,l/IH COOTBETCTBUA.
Ponb 1 MeCTO (PM3MKM B (HOPMMPOBAHMM COBPEMEHHON Hay4yHOW KapTWMHbI MUpa, B
NPaKTUYECKOW AeATeNbHOCTM NIOAEN.
Jlemoncmpayuu
AHaNoroBebIe 1 LNMPOBbIE N3MEPUTENbHbIE MPUBOPbI, KOMMbLIOTEPHbIE AATUMKN.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnyeckoe [fBuXeHue. OTHOCUTE/IbHOCTb MEXaHWYecKoro [AsukeHusd. CucTtema
oTcuyéTa. TpaeKkTopus.

MepemellieHne, CKOPOCTb (CpefHsss CKOPOCTb, MrHOBEHHas CKOPOCTb) W YCKOpeHue
MaTepuanbHON TOYKM, MX MPOEKLUUM HA OCU CUCTEMbI KoopAmHaT. CnoXeHue nepeMeLLeHnii 1
C/TIOXKEHVE CKOPOCTENA.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEAHOE ABWKeHWE. patimku 3aBUCMMOCTY
KOOpAMHAT, CKOPOCTK, YCKOPEHUS, MYTW U NEPEMELLEHNS MaTePUa/IbHOM TOUKM OT BPEMEHMU.

CB060fHOe NnajieHne. Y cKopeHne cBOOOLHOMO NafeHus.

KpuBonuHeiHoe [fBWKeHWe. [BMXKEHWE MaTepuaibHOM TOYKM MO  OKPYXXHOCTM C
MOCTOAHHOW MO MOZLY/H0 CKOPOCTbIO. YT/I0Bafg CKOPOCTb, JIMHEHas CKopocTb. [epuog u
yacToTa obpaleHus. LieHTpocTpeMnTeIbHOE YCKOPEHME.

TexHMYecKMe YCTPOMCTBA W NPaKTUYECKOE MPUMEHEHME: CNUAOMETP, [ABWKEHME
CHapAA0B, LieMHble U peMEHHbIe nepeaayn.

Llemoncmpayuu

Mogesnb CUCTEMbI OTCUETA, UNKOCTPALMA KNHEMATUYECKMX XapaKTEPUCTUK ABVXKEHNS.

MpeobpaszoBaHue ABUKEHWI C MCNOMb30BaHMEM NPOCTbIX MEXaHW3MOB.

MageHwve Ten B BO3A4YXe U B paspe>KeHHOM NpOCTPaHCTBe.

HabntofeHve ABMXeHUA Tenia, GPOLLEHHOr0 NoZ Yr/ioM K TOPU30HTY U TOPU3OHTa/bHO.

13mepeHre YCKOpeHnst CBOOOAHOI0 NafeHus.

HanpaBsneHve CKOPOCTU NPU ABMXXEHNU MO OKPYXXHOCTU.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

3yyeHre HepaBHOMEPHOIO ABMXXEHUA C Lie/Nbio onpeaeneHns MrHOBEHHOW CKOPOCTMU.

WccnegoBaHme — COOTHOLLEHMS — MeXAy — MNyTAMKW,  MPOAAEHHbIMKM  TE/OM  3a
nocnefoBaTe/ibHble PaBHble MPOMEXYTKM BPEMEHM MPU  PAaBHOYCKOPEHHOM [ABVDKEHUU C
Ha4a/lbHOM CKOPOCTbHO, PABHOW HY/MHO.

3yueHve ABMKEHNA LIapUKa B BA3KOM XNAKOCTY.

3yyeHune ABMKeHWS Tena, 6pOLLEHHOr0 rOPU30HTasIbHO.

Tema 2. /lunamuxa

MpuHUMN oTHOCKTENbHOCTK Manunes. MNepBblid 3aKoH HbloToHA. VIHepUmanbHble CUCTEMBI
OTCYéTA.



Macca Tena. Cwna. [MpuHumn cynepno3vuymn cun. BTopoli 3akoH HbtoToHa Aans
MaTepuabHON TOUKN. TPeTUin 3aKoH HbHOTOHa A4N1s MaTepuasibHbIX TOYeK.
3aKOoH BceMUpHOro TaroteHus. Cuna TaxecTu. [Nepsas KOCMUYECKass CKOPOCTb.
Cwnna ynpyrocTtu. 3akoH IN'yka. Bec Tena.
TpeHvie. Bugbl TpeHns (MOKOSA, CKOMbXeHWA, KadeHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHusa CKOJMbXeHUs 1 cuna TpeHus nokos. KoaggpuumeHT TpeHusa. Cruna conpoTUBEHUS
npu ABUXKEHUM Tena B XXUAKOCTU UK rase.
MocTynatenibHOe 1 BpalaTe/ibHOe ABMXXeHWe abCONOTHO TBEPAOIO Tena.
MOMEHT CWnbl OTHOCUTENIbHO OCKM BpalleHus. [1ne4yo cunbl. YCnoBusi paBHOBECUS
TBEPAOro Tena.
TexHMYecKkne YCTPOWCTBA W MNPaKTUYeCKoe MNPUMEHEHME: MOALUMMHUKK, ABVDKEHMe
NCKYCCTBEHHbIX CMYTHWKOB.
Jlemoncmpayuu
HBNeHne nHepLmn.
CpaBHeHVe Macc B3aMMOAENCTBYHOLLMX Ten.
BTopoit 3akoH HbOTOHa.
3mepeHune cun.
CnoxeHue cun.
3aBMCMMOCTb CUMbI YNPYTroCcTy OT Aedopmarmu.
HeBecomocTb. Bec Tena npu yCKOPeHHOM NOAbLEME U NaAEHUM.
CpaBHeHMe cun TPeHUSA NOKOS, KaYeHNsA U CKONbXXEHUS.
Ycnosusa paBHoBecus TBEPAOro Tena. Buabl paBHoBecus.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol
3yueHve ABMKEHNA 6pyCcKa Mo HAKNOHHOW MI0CKOCTY.
VccnepgoBaHne 3aBUCUMOCTW CUA YMPYrOCTW, BO3HUKAKOWMX B MPY>XUHe U pe3viHOBOM
obpasLie, OT nx geopmaLnu.
ccnepoBaHue ycnoBuin paBHOBECUS TBEPLONO TeNa, MMEIOLLEro 0Cb BpaLleHUs.
Tema 3. 3akonwl coxpanenus  mexanuke
IMnynbc MaTepuasibHOM TOUKK (TeNa), CUCTEMbI MaTepuasibHbIX TOYeK. IMNY/bC CUAbl U
N3MEHeHNe NMMy/bca Tena. 3aKoH CoXpaHeHUs UMMy bca. PeakTUBHOE [BUXEHME.
PaboTa cusibl. MOLWHOCTb CUSTbI.
KnHeTnyeckas aHeprus matepuasibHOW TOYKW. TeopemMa 00 M3MEHEHUU KUHETUYEeCKOM
3Hepruu.
MoTeHUManbHas aHeprus. MoTeHUManbHas 3Heprus ynpyro AeopMmMpoBaHHOM NPYXXMHbI.
[MoTeHLManbHas aHeprus Tena B6/1M3m NoBEPXHOCTN 3emMin.
MoTeHUMabHblE M HenoTeHUMasbHble cubl. CBA3b PaboTbl HEMOTEHLMAIbHLIX CUM C
M3MEHEHVEM MEXaHNYECKON 3Heprum cUcTembl Te/l. 3aKOH COXPaHeHNs MeXaHWYeCKOW 3HEpPT UN.
Ynpyrve n Heynpyrue cTO/IKHOBEHUS.
TexHMYecKne YyCTPONCTBA M NPaKTUYECKOE MPUMEHEHMe: BOLOMET, KOMEP, MPY>XXMHHBbINA
MUCTONET, ABVXXEHWE PaKeT.
Jlemoncmpayuu
3aKOH CoxXpaHeHUsa UMMy bCea.
PeaKTBHOe [IBUXKEHNE.
Mepexos NOTeHUNaNbHOW SHEPTUM B KWHETUYECKYHO 1 06paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



3yyeHne aBCOMOTHO HEynpyroro ygapa C MOMOLLUbI ABYX OAMHAKOBbIX HUTSHbIX
MasTHVKOB.

MccnenoBaHne CBA3M PaGoThl CUMbl C M3MEHEHMEM MEXaHWYECKO 3HEeprum Tena Ha
MpUMepe PacTsHKeHNS Pe3VHOBOIO XryTa.

Pa3nes 3. MoJsekyasipaast pu3nKa M1 TepMOIUHAMHUKA

Tema 1. Ocnosvt MOEKYNAPHO-KUHEMUYECKOU MeopuU

OCHOBHbI€e NOMOXKEHNS MONEKYNAPHO-KMHETUYECKOI TEOPUN M UX OMbITHOE 060CHOBaHME.
BpoyHoBCKkoe pABWdKeHVe. Ouddysns. XapakTep [ABWKEHUA W B3aUMOLEWCTBUS 4YacTuL
BewlecTBa. Mogenu CTPOeHWS ras3oB, XXUAKOCTEA W TBEPAbIX TeNl U 0ObACHEHWE CBOWCTB
BeLlecTBa Ha OCHOBe 3TWX Mogenel. Macca M pasmepbl Moniekyn. KonmyecTBo BelecTBa.
MocTosiHHaA Asoragpo.

Tennosoe paBHOBecKe. TemnepaTypa 1 eé nsmepeHue. LLikana temnepatyp Llenscus.

Mogenb naeanbHoro rasza. OCHOBHOe YpaBHEHWE MOMEKY/SPHO-KMHETUYECKOW Teopum
naeanbHOro rasa. AOGCOMOTHasA TemnepaTypa Kak Mepa CpefHelt KMHETUYECKOWR 3Heprum
TENM0BOro [ABMXeHus uvactuy rasa. Llkana Temnepatyp KenbBuHA. [@30Bble  3aKOHbI.
YpaBHeHne MeHpaeneeBa—KnaneripoHa. 3akoH [lanbToHa. l13onpouecchl B MaeanbHOM rase C
MOCTOSAHHBIM KO/IMYECTBOM BelLecTBa. ['pagmyeckoe npeLcTaB/ieHNe M30MPOLLECCOB: U30TEPMa,
n3oxopa, n3obapa.

TexHUYecKme YCTPONCTBA U NPaKTUYeCKOoe NpPYMeEHEHNE: TepMOMETP, 6apomeTp.

Jlemoncmpayuu

OnbITbl, [AOKasblBalOLME [AMCKPETHOE CTPOEHWe BeLllecTBa, (oTorpaum Monekyn
OpraHnyecKnx CoeauHeH.

OnbITbl NO AUDDY3NN XKUAKOCTEN M ra3os.

Mogenb 6pOyHOBCKOIO ABMXEHUS.

Mogenb onbiTa LLITepHa.

OnbITbl, JOKa3bIBalOLLME CYLLLECTBOBAHME MEXMONEKYAPHOIO B3aMOLENCTBUS.

Mogenb, nANICTPUPYoLLas NpUpPoayY AaB/eHns ra3a Ha CTeHKKU cocyaa.

OnbITbl, UNOCTPUPYIOLLME YPaBHEHWE COCTOAHUA UA4eaNTbHOIO rasa, N30MpoLecchbl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

OnpepgeneHve Maccbl BO3dyXa B KNAacCHOM KOMHaTe Ha OCHOBE M3MepeHui 06béma
KOMHaTbl, laBfieHNa 1 TemnepaTypbl BO3AyXa B HEiA.

VccnepoBaHune 3aBUCMOCTY MeXXAY napameTpamiyi COCTOAHUSA PaspeXKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanMHaMmyeckas cuctema. BHYTpeHHSS 3Heprusi TepMOAMHAMUYECKON CUCTEMbI U
Cnoco6bl eé n3meHeHns. KonmyecTso TennoTbl U paboTa. BHYTPeHHSAS 3HEprus 04HOATOMHOIO
naeanbHOro rasa. Buapl Tennonepegayn: TeN0NPOBOAHOCTb, KOHBEKLMA, N3NyYeHMe. Y aenbHas
Tens0éMKOCTb BellecTBa. KonnyecTBo TennoTbl Npu Tennonepeaaye.

MoHATMEe 06 agmabaTHOM npouecce. [MepBblli 3aKOH TepMOAMHAMUKK. [puMeHeHue
MepBOro 3aKoHa TepMOAMHAMUKM K n3onporeccam. I'paduyeckas nHTepnpeTayms paboTbl rasa.

BTopoii 3aKoH TepMoAMHaMUKKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOJE.

Tennosble MalWHbI. MPUHUMMBI AEACTBUSA TENNOBbLIX MalvH. Mpeobpa3oBaHWs 3HEPT B
TennoBbIX MawnHax. KoahhmumeHT nonesHoro AeiicTBmns TeNa0BO MawmHbl. Limkn KapHo u
ero Koa(uLUMeHT NONE3HOro AeCTBUA. DKONOrnYecKme nNpobieMbl TEMNI03HEPTETUKMN.

TexHMYecKMe YCTPOMCTBA M MNPaKTUYECKOe TMPUMEHEHME: [BUraTe/lb BHYTPEHHErO
cropaHusi, 6bITOBOV X0ONOANbHUK, KOHAULMOHEP.



Jlemoncmpayuu

I3MeHeHne BHYTPEHHEW 3Heprumv Tena Mpu COBEpLUEHWMM PaboTbl: BbIIET MPO6GKM M3
OYTbINKN NOf, Ae/CTBMEM CXaToro BO3AyXa, HarpeBaHue aupa B NaTyHHOW TpyoOKe MyTéM
TpeHus (BUAEOAEMOHCTPaLMSA).

3MeHeHVe BHYTpeHHel aHeprumn (TeMnepaTypbl) Tena npu Tenaonepesave.

OnbIT NO agnabaTHOMY pacLUMpPeHnto Bo3ayxa (OnbIT ¢ BO3A4YLUHbIM OTHUBOM).

Mogenun napoBoi TypOuHbI, ABUraTens BHyTPEHHEr0 CropaHns, peakTUBHOIO ABUraTess.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

3mepeHue yaenbHOM Tenn0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoovl

Mapoobpa3oBaHMe W  KOHAeHcauusi. MchnapeHne W KuneHne. ABCOMKOTHas W
OTHOCUTENbHAA BNAXXHOCTb BO34yXa. HacbIWeHHbI nap. Y aenbHas TennoTa napoobpasoBaHus.
3aBMCUMOCTb TeMMePaTypbl KUMEHUA OT AaBNeHus.

Teépaoe Teno. Kpuctannnyeckne 1 amopgHble Tena. AHU30TPONUA CBOMCTB KPUCTASI/OB.
Xngkue kpuctannbl. CoBpeMeHHble MaTepuanbl. [naBneHne U Kpuctannmsauus. YpenbHas
Tennota nnasneHuns. Cybnmmaums.

YpaBHeHMe TennoBoro 6anaHca.

TexHMYecKMe YCTPOMCTBA WM NPaKTUYECKOe MPUMEHEHMe: TUIPOMETP W MCUXPOMETP,
KalopyuMeTp,  TEXHONOrMM  MOMYYeHUS  COBPEMEHHbIX  MaTepuanoB, B TOM  uucne
HaHOMaTeprasioB, 1 HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HaCbILWEHHbIX MapoB.

KvneHve npy NOHWKEHHOM AaBNeHUN.

Cnocobbl N3MepeHns BNaXXHOCTH.

HabntofeHve HarpeBaHWs 1 NaBIeHNA KPUCTANIIMYECKOTO BELLECTBA.

JeMoHCTpaLns KpucTan/ios.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

I3MepeHme 0THOCUTE/IbHOI BIAXKHOCTY BO3AyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

AnekTpusauma  Ten.  INeKTPUYeCKUiA 3apsad. [Ba BUAA 3NEKTPUYECKUX  3apsfoB.
MPOBOAHVKM, AN3INEKTPUKM 1 MONYNPOBOAHMKMN. 3aKOH COXPaHeHUs 3M1IEKTPUYECKOTO 3apaja.

B3aumogelictBne 3apsgoB.  3akoH  KynoHa.  TOYeYHbIA  31eKTPUYeCcKuid  3apsf.
AnekTpuyeckoe mnone. HanpsKEHHOCTb 3NEKTPUYecKoro nons. MpuHUMN  Ccynepnosvumm
ANEKTPUYECKUX NOJeR. JIMHUM HanpsXKEHHOCTY 3/1EKTPUYECKOTO MOoNS.

Pabota cun  anekTpocTatMyeckoro nons. [lloTeHyman. Pa3HOCTb  MOTEHUWaOB.
MPOBOLHWNKY 1 AN3NEKTPUKM B 3/1EKTPOCTATMYECKOM Nose. AnanekTpuyeckas NPOHULAEMOCTb.

OneKTpoémMKocTb. KoHAeHcaTop. 3/1eKTPOEMKOCTb M/IOCKOI0 KOHAEHcaTopa. JOHeprus
3apsHKeHHOro KoHAeHcaropa.

TexHMYecKme YCTPOMCTBA WM MPaKTUYECKOe MPUMEHEHME: 3/IEKTPOCKOM, 3/1EKTPOMETP,
3NeKTpPOCTaTUYeCKas 3almTa, 3a3eM/IeHne 31eKTPOnpuOopOoB, KOHAEHCATOpP, KOMUPOBASbHbIN
annapar, CTPYHbIA NpUHTEP.

Jlemoncmpayuu

YCTPOWCTBO 1 NPUHLMN LeACTBUA 3N1EKTPOMETPA.

B3anMmopeicTare HasaNeKTPU30BaHHbIX Tef.



DNeKTPUYECKOe NoJie 3apsXKeHHbIX Ten.

[MpOBOAHWKM B 3N1EKTPOCTATUHYECKOM MOSe.

DneKkTpocTaTnyecKas 3almnTa.

[N3NeKTPUKM B 3/1EKTPOCTATUYECKOM MOJIE.

3aBUCMMOCTb  3/IEKTPOEMKOCTM  MIOCKOFO  KOHAeHcaTtopa OT MNJOWaau naacTuH,
PacCTOSAHUA MEXAY HUMU U AN3NEKTPUYECKON NMPOHULLAEMOCTH.

DHeprua 3apsxeHHOro KoHaeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

13mepeHe 3neKTPOEMKOCTN KOHAeHcaTopa.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKNIA TOK. YCNOBUA CYLLECTBOBAHUA 3NEKTPUYECKOro TOKa. ICTOYHUKM TOKa.
Cwuna ToKa. MOoCTOSAHHBI TOK.

Hanps)keHne. 3akoH OMa g1 yyacTka Lienwu.

DneKTpuYecKoe COMPOTUB/EHME. Y nenoHoe COMpPOTMB/IEHMNE BelLlecTBa.
MocnenoBartensHoe, NapasnnenbHoe, CMeLLaHHOe CoeAnHeHe NPOBOAHNKOB.

PaboTa 3/1eKTpr1YecKoro Toka. 3akoH xoyns—/leHua. MOWHOCTb 3N1eKTPUYECKOro TOKa.

DNeKTPOABMXKYLLAA CUa U BHYTPEHHeE COMPOTMB/IEHME UCTOYHMKA TOKa. 3akoH Oma ans
MOJSTHOM (3aMKHYTOI) 3N1eKTPMYECKON Lienun. KopoTKoe 3aMblKaHue.

DNeKTPOHHasA NPOBOAMMOCTb TBEPAbLIX MeTa/10B. 3aBUCUMOCTb COMPOTUB/IEHNS MEeTa/1/10B
oT Temnepatypbl. CBEPXNPOBOANMOCTb.

DNEeKTPUYECKINA TOK B BaKyyme. CBOINCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynposogHukn. COGCTBEHHad W NpPUMMECHas MPOBOAMMOCTL  MOJYMNPOBOAHNKOB.
CaolicTBa p—n-nepexoga. MonynpoBogHMKOBbLIE MPUGOPBI.

DNeKTPUYECKMn TOK B pacTBOpax W pacnsaBax 3/EKTPONTOB. INeKTPONUTUYECKas
anccoumaums. SNeKTPous.

ANeKTPUYECKINA TOK B razax. CaMoCTOSTeNbHbIA M HECAMOCTOSTENbHbIA pa3psd. MonHus.
Mna3ma.

TexHWYeckMe YCTPOMCTBA W NPaKTUYECKOE MPUMEHEHWE: amnepmeTp, BONbTMETP,
peocTar, WCTOYHWKM TOKa, 3/IeKTpPOHarpeBarte/ibHble MNpuMoopbl,  3M1EKTPOOCBETUTE/bHbIE
npnbopbl, TEPMOMETP COMPOTUBNEHMUS, BaKyyMHbIA AMOf4, TEPMUCTOPbI M (POTOPE3NCTOPbI,
NoynNpOBOAHMKOBLIN ANOA, rasibBaHuKa.

Llemoncmpayuu

13mepeHre cusibl TOKa U Hanps>KeHUs.

3aBMCUMOCTbL  COMPOTUBAIEHUSA LUINHAPUYECKUX MNPOBOLHWKOB OT AJIMHbI, MA0Wanu
MOMepeyvyHoOro ceyeHns 1 mMarepuana.

CMeLLaHHOe coevHEHWe NMPOBOLHUKOB.

MpAMoe M3MepeHne 3MEKTPOABMXKYLLEA cubl. KOpPOTKOe 3aMblkaHue raibBaHWYecKoro
3/1EMEHTA N OLeHKa BHYTPEHHEr 0 COMPOTMB/IEHUS.

3aBMCUMOCTb COMPOTUB/IEHUS META/I/IOB OT TEMMEPATYpbI.

[MpOBOAMMOCTb 3/IEKTPO/INTOB.

ckpoBoOW paspsig 1 NPOBOAMMOCTb BO3AyXa.

OLHOCTOPOHHAA MPOBOAUMOCTL AMOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

13yyeHmne cMeLlaHHOro CoeNHeHNs Pe3nCTOPOB.

3MepeHne  3MeKTPOABWXKYLLEA CUIbl  UCTOYHMKA TOKAa W ero  BHYTPEHHEro
COMPOTUB/IEHUS.



HabntofeHve anekTponusa.

Me:xnpeamerHblie CBA3H

N3yyeHne kypca (u3mky 6a30Boro ypoBHs B 10 Knacce OCYLLECTBNAETCA C YYETOM
CoflepKaTenbHbIX MEXMpPeAMETHbIX CBA3eM C KypcamMu MaTemaTuKku, Ouonormun, Xumuu,
reorpaum n TeEXHOMOTUN.

Mesicnpeomemmvle nouwsimusi, CBA3aHHbIE C W3YYEHMEM METOLOB Hay4yHOro MNO3HaHWS:
AB/IEHVE, Hay4HblA (hakT, runotesa, (M3nyeckas BENNYMHA, 3aKOH, Teopus, HabntoLeHue,
3KCMNepuUMeHT, MOAeNNpPoBaHue, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWW, NIMHeNHas QyHKuuMa, napabona,
runep6ona, X rpaukn 1 CBONCTBa, TPUrOHOMETPUYECKME (DYHKLMW: CUHYC, KOCUHYC, TaHTEHC,
KOTAHreHc, OCHOBHOe TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbI M WX MNPOEKUMM Ha OCu
KOOPAMHAT, C/IOXeHVe BEKTOPOB.

Buonozus: MexaHN4YeCKoe ABVXKEHVE B XXVMBOW npupoge, Anuddysns, ocMoc, Tenn1006MeH
XWBbIX OpraHu3MoB (BUAbl Teronepesayn, Tena10BOe PaBHOBECKE), AMEKTPUYECKME ABNEHUS B
XVBOW npupose.

Xumusi: QUCKPETHOE CTPOEHMEe BeLLecTBa, CTPOEHME aTOMOB W MOJIEKY/, MO/b BELLECTBa,
MOJIIPHasA Macca, TenjioBble CBOWCTBA TBEPAbIX TeJs, >KUAKOCTEA W rasos, 3MeKTpUYecKue
CBOWCTBa MeTa/I/10B, 3/IEKTPO/IMTUYECKAs a1ccoLmaLns, ranbBaHnKa.

Teocpagpusi: BNOXXHOCTb BO34yXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonoeus: NPeobpazoBaHne ABVMXXEHWUIA C UCNONb30BaAHNEM MEXaHU3MOB, YUYET TPEHNS B
TEXHWUKe, NOALIMMHUKKL, WCMO/b30BaHME 3aKOHa COXpaHeHusi MMNy/bca B TeXHUKe (pakeTa,
BOAOMET W Apyrve), [ABurateNlb BHYTPEHHEro CropaHus, mnaposas TypouHa, ObITOBOM
XOMOAUNIbHUK, KOHAWLMOHEP, TEXHOMOMUI MOMyYeHUs COBPEMEHHbIX MaTtepuasios, B TOM Yucne
HaHOmaTepuanoB, W  HAHOTEXHONOTUW,  3MEKTpPOCTaTMyecKad  3awmuta,  3a3eM/eHue
3NIEKTPONpPUOOPOB,  KCEPOKC, CTPYWAHbIA  MPUHTEP, 3MeKTPOHarpeBate/ibHble  Mpubopsl,
3/1EKTPOOCBETUTESIbHbIE MPUBOPBbI, FaIbBaHMKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUA

MOCTOAHHbIE MarHWTbl. B3aumopgencTBMe MOCTOSHHBIX MarHUTOB. MarHuTHOe mone.
BekTop MarHUTHON MHAYKLUUW. TIPUHLUMN Cyneprno3nuumMm MarHUTHbIX Nonei. JIMHAN MarHUTHOR
NHAYKUMW. KapTvHa NMHWIA MarHUTHOW MHAYKL MK NONS NOCTOSHHbLIX MarHUTOB.

MarHuTHOe none MPOBOAHMKA C TOKOM. KapTuHa NIMHUIA MHAYKUMWM MarHWTHOrO nons
[AJIVHHOTO NPAMOro MpoBOAHMKA M 3aMKHYTOr0 KO/MbLEBOro MPOBOAHMKA, KaTYLUKM C TOKOM.
OnbIT ApcTesa. B3ammopencTere NPOBOLHNKOB C TOKOM.

Cuna Amnepa, eé MOAY/Nb U Hanpas/ieHKe.

Cuna JlopeHua, eé MoAynb W HarnpaBneHue. [BWKeHME 3apsyKeHHOW 4YacTulbl B
0JHOPOZAHOM MarHUTHOM none. Pabota cusbl JTopeHua.

FBNeHNe 3NEeKTPOMAarHUTHOM WHAYKUMKW. T1OTOK BEKTOpa MAarHUTHOW WHAYKUMK.
ANeKTpoABMKYLLAA cuia MHAYKUMW. 3aKOH 3/1EKTPOMarHUTHON MHAYKUMK Papages.

BuxpeBoe 3neKTpUYeCcKoe Mose. ONEKTPOABMXKYLLAA Ccuia WHAYKUMM B NPOBOAHWUKE,
[BWXYLLEMCA MoCTynaresibHO B 04HOPOLAHOM MarHUTHOM MoJie.

Mpasuno JleHua.

VHLYKTUBHOCTL. AABMIEHME CaMOUHAYKLUMN. DNEKTPOABUXKYLLLAA Chla CaMOVHAYKLNN.



DHepPrusa MarHUTHOrO MoMA KaTyLKM C TOKOM.

DNeKTpoMarHMTHOe norne.

TexHMYecKMe YCTPOMCTBA W MpaKTUYeCKoe MPUMEHEHME: MOCTOSHHbIE MarHuTbl,
3/1IEKTPOMArHuTbIl, 3M1EKTPOABUraTe b, YCKOPUTENN 3NIEMEHTAPHbIX YacTuL, UHAYKLMOHHASA Meyb.

Jlemoncmpayuu

OnbIT 3pcTesa.

OTKNOHEHWE 3/IEKTPOHHOIO MyYKa MarHUTHbLIM MOJEM.

JINHUN NHAYKUUW MarHUTHOTO MO,

B3avMopelicTBrne AByX NPOBOAHNKOB C TOKOM.

Cuna Amnepa.

[JelicTBre cunbl JIopeHua Ha MOHbI 3/1EKTPONNTA.

FABNeHNe 3NeKTPOMarHUTHOM UHAYKLNN.

Mpasuno JleHua.

3aBMCUMOCTb 3/IEKTPOABMKYLLEN CUMTbI MHAYKUMM OT CKOPOCTM M3MEHEHWS MarHWTHOro
MOTOKa.

FBNeHNe cCaMoONHAYKLNN.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

13yyeHne MarHMTHOrO NoJiA KaTyLLKN C TOKOM.

WccnegoBaHue AeiCTBUA NOCTOSAHHOIO MarH1Ta Ha pamMKy C TOKOM.

VccnepoBaHue SBMEHNSA 3N1EKTPOMArHUTHOM UHAYKLNN.

Pasznen 5. Kosie6aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u IIEKMPOMAZHUMHblE Koniebanusn

KonebarenbHas cuctema. CBOGOAHbIE MexaHU4YecKne KonebaHus. [apMOHWUYecKue
KonebaHus. [Mepuop, 4YactoTa, amnauMTyga WM (asa KonebaHWin. TIPYXXUHHBLIA  MasTHUK.
MartemaTuyecKuiA MasTHUK. YpaBHEHWE rapMOHUYecKMX KonebaHwin. MpespalleHne 3Heprum
Mpy rapMOHUYECKUX KosiebaHusX.

KonebatenbHblil  KOHTYp. CBO6GOAHbIE 3/1EKTPOMArHUTHbIE KONebaHNs B WAeaSbHOM
Konebate/IbHOM KOHType. AHaNOrng Mexay MexaHUYeCKUMW U 31eKTPOMarHUTHbIMM
KonebaHuaMn. ®opmyna ToMcoHa. 3aKOH COXPaHEHWUs 3Hepruv B UAeasbHOM KosebaTe/lbHOM
KOHTYpe.

MpeacTaBneHe 0 3aTyxaroLWmMX KonebaHuax. BbiHYXAeHHbIe MexaHUyYeckue KonebaHus.
Pe30HaHC. BbIHY>XIeHHble 3/1EKTPOMarHUTHble KosiebaHus.

MepemeHHbIA TOK. CUHYCOMAANbHbIA NepeMeHHbIA TOK. MOLLHOCTb NepemMeHHOro TOoKa.
AMNNTYLHOE W [e/CTBYHOLLEE 3HAYEHNE CUbl TOKA U HANPSHKEHNS.

TpaHcopmatop. [Mpon3BOACTBO, nepefaya W NOTPebneHVe 3MEKTPUYECKOW 3HEPTUN.
JKONOrNYecKMe pPUCKM NpWU  MNPOW3BOACTBE 3NEKTPO3Heprun. KynbTypa WCNOb30BaHUS
3N1EeKTPO3HEPr UK B MOBCELHEBHOM YKU3HMW.

TexHU4YecKre YCTPOWCTBA W NPaKTUYECKOe MpPUMEHEHME: 3NEKTPUYECKUIA  3BOHOK,
reHeparTop NepeMeHHOro TOKa, IMHUK 31eKTpornepesau.

Jlemoncmpayuu

WccnepoBaHne napameTpoB KosiebaTelbHON CUCTEMBI (MPYXXMHHBIA UM MaTeMaTUYecKuii
MasTHVK).

HabntoaeHve 3aTyxatoLmx KonebaHui.

ccnenoBaHme CBOMCTB BbIHYX/EHHbLIX KONebaHuiA.

HabntogeHve pe3oHaHca.



CB060O/HbIE 3/IEKTPOMArHUTHbIE KONebaHus.

OcumnnorpaMmbl  (3aBUCUMOCTM  CWIbl TOKA W HanpsXXeHWs OT BpemeHu) [AnA
3N1EKTPOMarHUTHbIX KonebaHWiA.

Pe3oHaHC Mpy NocnefoBaTe/lbHOM COEAVMHEHUM Pe3ncTopa, KaTylwKu WHAYKTUBHOCTU Y
KOHZeHcaTopa.

Mogenb NMHUK 3NeKTponepesayn.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

ccnepoBaHue 3aBUCMMOCTI MepUoja MasbixX KofiebaHWii rpysa Ha HATW OT 4JIMHBI HUTU 1
Macchbl rpysa.

ViccnepoBaHne MepeMeHHOro TOKa B UenM K3 MocnefoBaTe/lbHO  COeAMHEHHbIX
KOHJeHcaTopa, KaTyLKu 1 pesucTopa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHu4ecKre BOMHbI, YCNOBUS pacnpocTpaHeHus. Meprog. CKOpOCTb pacrnpocTpaHeH s
W [SMHA BOMHbI. [lonepeyHble M NPOLOSbHbIE BOMHbLI.  UHTepdepeHUums u  audpakums
MeXaHWYeCKNX BOJSIH.

3BYK. CKOpOCTb 3ByKa. [POMKOCTb 3BYKa. BbicoTa TOHa. Tembp 3BYyKa.

ANeKTpOMarHUTHble BOJIHbI. YC/IOBUSA W3NYYEHUS 3/1EKTPOMArHUTHbIX BOMH. B3avMHas
opuveHTaumsi BeKTopoB E, B, V B 3MeKTpOMarHUTHON BoniHe. CBOWMCTBa 3/1eKTPOMarHUTHbIX
BO/IH: OTPaXeHWe, MNpenomseHne, nonspusaums, audpakums, uHTepepeHumsa. CKOpoCTb
3/1EKTPOMArHUTHbIX BOJH.

LLIkana 3M1eKTPOMarHUTHbIX BOJH. MpUMeHeHWe 3M1eKTPOMarHUTHbLIX BOSIH B TEXHUKE U
ObITY.

MMpUHUMNBI PagnoCBA3N U TeNneBuaeHNs. Pagnonokaums.

ANeKTpoMarHUTHOe 3arpsisHeHVE OKPY>KaKOLLLEN cpeapbl.

TexHWYeckne YCTPOMCTBa U MPaKTUYECKOe MPUMEHEHMWE: MY3blKa/lbHble WHCTPYMEHTI,
YNbTPa3ByKOBass [AMarHOCTMKa B TeXHUKE W MeauuMHe, pafap, pagvonpuémHMK, Tenesusop,
aHTeHHa, TenetoH, CBY-neuyb.

Llemoncmpayuu

O6pa3oBaHue 1 pacnpocTpaHeHne NonepeYHbIX U MPOAOSbHbLIX BOSH.

KonebntoLeecs Teno Kak MCTOUYHMK 3BYKa.

HabntogeHve oTpaXkKeHNa 1 NPesioMIEHNS MeXaHUYeCKUX BOJTH.

HabntofeHve nHTephepeHLMmn 1 UdpakLmmnm MeXaH!YeCKUX BOJTH.

3BYKOBOIA pe30HaHC.

HabntofeHne CBS3M FPOMKOCTM 3BYyKa WM BbICOTbI TOHAa C aMmnauMTYAON WM 4acTOTOMN
KonebaHui.

WccnefoBaHne  CBOWCTB  3N1EKTPOMArHUTHbLIX — BOSIH:  OTPaXKeHWe,  NpesioM/eHue,
nonspusaums, augpakumna, HTephepeHUns.

Tema 3. Onmuka

"eomeTpmryeckas onTukKa. MpsmMonmHelriHoe pacnpocTpaHeHne CBeTa B OAHOPOAHON Cpeae.
Jyd cBeTa. TOYeUHbI UCTOYHUK CBETA.

OTpaxeHne cBeTa. 3aKOHbl OTpaKeHWUs cBeTa. [OCTPOeHWe W300paXKeHMIn B MIOCKOM
3epkane.

MpenomneHve cBeTa. 3aKOHbl MpenoMaeHns cBeTa. AGCOMIOTHBIA  MOKasaTe/b
npenomneHuns. MonHoe BHYTpPeHHee oOTpaxeHuwe. lpefenibHbId Yron MOAHOr0 BHYTPEHHEro
OTPaXKeHMS.

Awncnepcus ceeta. CNoXHbI cocTaB 6enoro ceeTa. LBeT.



Cobupatowine 1 paccevBarolime JfMH3bl. TOHKasa /nH3a. POKYCHOE paccTosiHME W
OMTUYeCKas cuna TOHKOW NINH3bI. [oCTpoeHme N306paXkeHWn B COOMPatOLLMX U paccenBatoLLmX
nunH3ax. Popmyna TOHKON NNH3bI. YBeNnYeHve, jaBaeMoe IMH30A.

Mpesensbl NPUMEHUMOCTM TeOMETPUYECKOM ONTUKMN.

BonHoBas onTuka. WHTepgepeHums cBeta. KorepeHTHble WCTOYHWKW. YCOBUSA
HabNtoAeHNS MaKCMMYMOB ¥ MMHUMYMOB B HTeP(epeHLMOHHON KapTUHE OT ABYX CUH(a3HbIX
KOrepeHTHbIX NCTOYHMKOB.

Ondpakumsa cseta. [JudpakumoHHas pelwéTka. YcnoBve HabMofeHus  rNaBHbIX
MakKCMMYMOB MpW NafieHn MOHOXPOMATMYECKOTO CBeTa Ha AN(PaKLMOHHYIO PELLETKY.

Monapu3saunsa ceeTa.

TexHMYecKMe YCTPOMCTBA WM NPaKTUYeCKoe MpPUMEHEHMe: O4KuW, Nyna, (oToannapar,
MPOEKLUMOHHBIA annapar, MWKPOCKOM, TefecKomn, BOJIOKOHHas ONTUKa, AU(paKkLMOHHas
peLLéTKa, Nonspons,

Jlemoncmpayuu

MpAMONNHENHOE pacnpocTpaHeHWe, OTpPaXKeHMe W MpenomneHve ceeta. OnTUYecKue
npuoopbl.

[MonHoe BHYTpeHHee OTpaxkeHne. Mogesb CBeTOBOAA.

WccnegoBaHune CBOMCTB M300PaXKEHWIA B NINH3aX.

Mogenn MMKpocKona, Teseckona.

HabntogeHve HTepdepeHUnn ceeTa.

HabntogeHve audpakuum ceeTa.

HabntogeHve gucnepcum ceeTa.

MonyyeHne CNeKTpa ¢ MOMOLLLHO MPU3MbI.

MonyyeHne cnekTpa c MOMOLLbHO AN(PAKLNOHHON PELLETKN.

HabntofeHve nonspusauun ceera.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3mepeHune nokasartesnsi MpesioMIeHNs CTEK/A.

ccnepgoBaHue CBOMCTB M306PaXKeEHWIA B NINH3AX.

HabntofeHve aucnepcum ceeTa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH
"paHULbl NPUMEHMMOCTM K/TACCUYECKOW MexaHWKW. [ocTynatbl CreuuanbHOn Teopum
OTHOCUTE/IbHOCTU:  WUHBAapWaHTHOCTb  MOAYNA CKOPOCTW CBeTa B  BakKyyMe, MPUHLMN
OTHOCUTE/NIbHOCTW DHLUTElHA.
OTHOCUTENBLHOCTL OLHOBPEMEHHOCTU. 3amMef/IeHNe BPEMEHN U COKpaLLEHNe A/INHBI.
SHeprus n UMNYbC PeNaTUBUCTCKON YacTULLbI.
CBs13b MacChbl C 3Heprueit 1 UMNynLCOM PeNSTUBUCTCKOM YaCTULLbl. DHEPTUS MOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oToHbI. Popmyna MNnaHKa CBA3M 3HePrumn (HOTOHA C ero YacTOTON. DHepPrus U UMNY/bC
(hOoTOHa.
OTKpbITE W uccrepoBaHne QoTtoagpekta. OnbiTbl A. . CTtonetoBa. 3aKOHbI
(hoToahpekTa. YpaBHEHME DnHLWITENHA Ans hoToathekTa. «KpacHas rpaHuLa» poToaddeKTa.
[asneHne ceeTa. OnbIThl . H. Jlebeaesa.
XNMMYeCKoe AencTBme CBETA.



TexHU4YecKre YCTPOMCTBA M MPaKTUYECKOe MPUMEHeHMe: (OTO3MEMEHT, (POTOLATUNK,
co/nHeYHas 6atapesi, CBETOAMOL.
Llemoncmpayuu
®OoTO3(PDEKT HA YCTAHOBKE C LIMHKOBOM NNAaCTUHOIA.
VccnepoBaHme 3aKOHOB BHELLHEr0 (DoTo3deKTa.
Ceetogmop,.
ConHeuHas batapes.
Tema 2. Cmpoenue amoma
Mogenb atoma TomcoHa. OnbITbl Pe3epdopda No paccesHUo O -yactuu,. NnaHeTapHas
mMoZenb atoma. Moctynatel bopa. 3nyyeHne v nornowieHne (OTOHOB NPU Mepexoje aTtoma C
O[HOr0 YpPOBHA 3Heprum Ha [Apyror. Bugbl criekTpoB. CMEKTP YPOBHEN 3Hepruu atoma
BOAOPOZa.
BonHoBble cBOCTBA YacTuy, BonHbl e bpoiinsg. KopnyckynsapHO-BOMHOBOM Lyasiu3Mm.
CnOHTaHHOE U BbIHYX/EHHOE U3/TyYeHNe.
TexHMYecKne YCTPOMCTBA W MNPaKTUYECKOe MPUMEHEHME: CMEeKTPasbHbIA — aHaIn3
(cnekTpockon), nasep, KBaHTOBbLIA KOMMbIOTEP.
Jlemoncmpayuu
Mogenb onbiTa Pesepdopga.
OnpegeneHvie 4/IMHbI BO/HbI N1a3epa.
HabntofeHve NMHenyaTbIX CNEeKTPOB N3/TyYeHUs.
Naszep.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol
HabnoaeHne nuHeinyaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCNepMMEHTbI,  [0Ka3blBalOWMEe  CMOXKHOCTb  CTpoeHus  Agpa.  OTKpbITHe
pafmoakTMBHOCTW. OnbITbl Peseptopaa no onpeseneHnto coctaBa pagMoaKTUBHOIO U3/y4eHNS.
CaolicTBa afb(ha-, 6eTa-, raMMa-m3nyveHns. BamsiHne paanoakTUBHOCTM Ha XXMBbIE OPraHM3Mbl.
OTKpbITWEe NPOTOHA M HelWTpoHa. HyknoHHas mogenb fAgpa [eiizeHGepra—iBaHEHKO.
3apag aapa. Maccooe uncno agpa. sotonbl.
Anbha-pacnaf. INeKTPOHHbIA N MO3UTPOHHLIN 6GeTa-pacnag. MamMma-usnyyveHue. 3akoH
pafMoakTUBHOro pacnaga.
DHeprus cBA3W HYK/IOHOB B Aape. AaepHble cusbl. JedekT maccol aapa.
AnepHble peakuun. eneHve n cCUHTe3 aaep.
FAoepHbln  peakTop. TepmosgepHbIM cuHTe3. [MpobneMbl M MEPCneKkTUBbl  SAEPHOMN
3HEPreTMKM. JKOMOrMYecKmne acneKTbl AAEPHON 3HEPTETUKMN.
AnemeHTapHble YacTuLbl. OTKpPbITUE NO3UTPOHA.
MeTozbl HabNAEHNSA Y PErUCTPaLUM 3/IeMEHTaPHbIX YacTuL,
dyHAaMeHTa/bHbIE B3aMOAENCTBUA. EAMHCTBO (hM3NYECKOI KapTWHbI Mupa.
TexHMYecKMe YCTPOMCTBA M NPaKTUYECKOe MPUYMEHEHMe: A03MMETP, Kamepa BunbCoHa,
AEepHbIN peakTop, aToMHas 6omba.
Jlemoncmpayuu
CYETYMK NOHM3NPYHOLLMX YacTuL,.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
VccnepoBaHme TpekoB YacTuL, (Mo rotoBbIM (hOTOrpadmsam).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



JTanbl  pasBUTUA  acTpoHOMUW. TIpuKnagHoe UK MUPOBO33PEHYECKOE  3HAYeHue
acTPOHOMUMN.

Bug 38&34H0ro Heba. Co3ee3ams, Apkue 38é3/pl, NNaHeTbl, UX BUAVMOE ABUKEHME.

CosnHeyHas cuctema.

ConHue. ConHeyHaa akTMBHOCTb. WICTOYHMK 3Heprum ConHua W 3BE3a. 3BE3Abl, UX
OCHOBHblE XapaKTEPUCTUKW. [uarpamMma «CNeKTPa/bHbIA KnacCc — CBETMMOCTb». 3BE3Abl
rNaBHOM MoCNefoBaTeNlbHOCTM. 3aBUCUMOCTb «Macca — CBETUMOCTb» [ANA 3BE3[ [/1aBHOWA
nocnegoBaTefibHOCTU.  BHyTpeHHee cTpoeHue 3B&34. CoBpeMeHHble MpPeAcTaBleHUs o
NPOUCXOXXAeHMM 1 3BoNouMM ConHua 1 38834, JTanbl XXU3HN 3BE3L.

MneuHbIi MyTb — Hawa ManakTyka. MonoxeHve n apvxeHne ConHua B Manaktuke. Tunbl
ranakTnK. PagnoranakTukn 1 Keasapbl. YepHbIe Ablpbl B AApax ranakTuk.

BceneHHas. PaclumpeHvne BceneHHoi. 3akoH Xab6na. PasberaHue ranakTuk. Teopus
bonbLuoro B3pbiBa. PenMKTOBOE U3NyYeHMe.

MacwtabHas cTpykTypa BeceneHHol. MeTaranakTumka.

HepeLuéHHble Npo6siemMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabntofeHns HEeBOOPYXXEHHbBIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHbLIX MPUIOXKEHNI
[N onpefeneHns nosioXKeHNs HebecHbIX 00bEKTOB Ha KOHKPETHYHO [aTy: OCHOBHbIEe CO3Be3AuA
CeBepHOro nonyLuapuns n apkue 3sésgpl.

HabntogeHns B Teneckon J1yHbl, NnaHeT, MneyHoro MNytu.

O0o0marmniee noBTOpeHne

Ponb (PV3MKM M aCTPOHOMUM B 3KOHOMMYECKOW, TEXHOMOMMYECKOW, COLMaNbHON W
3TUYECKOW chepax [AesTeNbHOCTM YenoBeka, Pofib M MEcTO (OM3MKM W acTPOHOMWUW B
COBPEMEHHO Hay4yHOW KapTUHe Mupa, Ponb (U3NYECKOW Teopunm B  (HOPMUPOBaHUM
NpeACTaB/IEHNI O (PU3NYECKOA KapTUHE MUPa, MECTO (PU3NYECKOW KapTUHbI MMpa B 06LLEM pagy
COBPEMEHHbIX eCTECTBEHHO-HAYUHbIX MPeACTaBNEHNIA O NPUPOJE.

MemnpenMeTﬂble CBA3HU

N3yueHre Kypca pu3nky 6a30BOro ypoBHA B 11 Kjacce OCYLLECTBAETCA C YYETOM
COAepXKaTe/bHbIX MEXMPeAMETHbIX CBA3e C Kypcamu MaTemartuku, Ouonorumn, Xumuw,
reorpamm n TeXHOMOrnMN.

Mescnpeomemnsie nouwsamus, CBA3aHHble C U3YyYeHWEM METOAOB HAy4YHOrO MO3HAHWA:
SIB/IEHNe, Hay4yHbIA (akT, runoTesa, (U3MYECKas BefMYMHA, 3aKOH, Teopus, HabngeHue,
3KCMNepuUMeHT, MOAeNNpoBaHue, MOAeNb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWUIA, TPUrOHOMETPUYECKNE (DYHKLMUN: CUHYC,
KOCUHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOe TOXAECTBO, BEKTOPblI U UX
MPOEKUMM Ha OCM KOOPAWUHAT, C/OXEHWe BEKTOPOB, MPOU3BOAHbIE 3/1EMEHTAPHbIX (YHKLWNA,
NpU3HaKky Nogoobms TpeyronbHUKOB, ONpeaenieHve NIoLaan nIockKmux uryp 1 oovéma Ten.

Buonozusn: 3NEKTPUYECKME SABNEHMS B XKMBON nNpupofe, KonebaTenbHble ABVMXKEHUS B
XXVMBOI NpupoAe, ONTUYECKME SIBNEHWA B XXKMBOW NpuUpoAe, AENCTBME padvaluy Ha KUBble
opraHu3mbl.

Xumusi: CTPOEHVME aTOMOB W MOJEKY/, KPUCTa/IMYecKas CTPYKTypa TBEpAbIX Ten,
MexaHM3Mbl 06pa30BaHNA KPUCTANIIMYECKONW PELLETKI, CNEKTPa/IbHbIV aHan3.

Teozpacpusi: MarHUTHble Notoca 3eMnn, 3a1eXN MarHUTHbIX Py, (hOTOCHEMKa 3eMHOW
MOBEPXHOCTU, NPeLCKasaHue 3eMNeTPACEHNIA.



Texnonozus: NUHUW 3NeKTponepesad, reHepaTop nepeMeHHOro ToKa, 31eKTPoABUraTensb,
WHAOYKUMOHHAA Meyb, pagap, pagvmonpuémHUK, TeneBu3op, aHTeHHa, TenedoH, CBY-neub,
MPOEKLMOHHBIV annapaT, BOIOKOHHas ONTUKa, CONHeYHas baTapes.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoeHMe yuyebHoro npegmeta «®Pusnka» Ha YpPOBHE CpeAHero o6uiero obpa3oBaHUs
(6a30BbI  YpOBEHb)  AO/MHKHO  06ecrneunTb  JOCTUDKEHWE — CMeAytowmx  JIMYHOCTHBIX,
MeTanpeaMeTHbIX U NMPeaMETHbIX 06pa3oBaTe/ibHbIX Pe3ynbTaTos.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHbIE pesynbTaTbl 0CBOEHMS yyebHOro npeamerta «®Pusnka» [JOMKHbI OTPaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 06Y4atoLMXCH PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEN
No3nUMeRn IMYHOCTK, CUCTEMOM LEHHOCTHLIX OpPUEHTaUWi, MO3UTUBHLIX BHYTPEHHUX
yb6eXaeHnin, COOTBETCTBYIOLUMX  TPaAULMOHHBLIM  LLEHHOCTSM  POCCMIACKOTO  OOLLEeCTBa,
pacLUMpeHVe XXM3HEHHOTO OMbITa M ONbITa LeATelbHOCTU B MPOLecce peannsauuy OCHOBHbIX
Hanpas/IeHNIA BOCNUTATENIbHON AeATeNIbHOCTH, B TOM YMC/IE B YaCTU:

1) I'PAKAAHCKOI0 BOCIIUTAHMUA:

CPOPMMPOBAHHOCTb  FPaXKAAHCKOM  MO3MUMK  00yYaloLerocs Kak axkTMBHOMO W
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

NPUHATUE TPaAULMOHHBLIX 06LLEYeIOBEYECKMX TYMAHUCTUYECKUX W [AEMOKPATUYECKMX
LIEHHOCTEN;

FOTOBHOCTb BECTV COBMECTHYH [eATeNlbHOCTb B MHTEpecax rpaxAaHCKoro 06LLecTBa,
y4acTBOBaTb B CaMOynpaB/ieHny B 06pa3oBaTe/IbHON OpraHu3aLmm;

YMEeHMe B3aMMOAENCTBOBaTb C COLMaIbHbIMW WHCTUTYTaMW B COOTBETCTBUM C WX
(OYHKLUMAMU N Ha3HAYeHWEM;

FOTOBHOCTb K 'YMaHWTapHOI 1 BOMOHTEPCKOW AeATeNIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

ChopMMPOBAHHOCTb POCCUIACKON rPaXKAaHCKON MAEHTUYHOCTM, NaTPUOTU3MA,;

LIEHHOCTHOE OTHOLUEHME K TOCYAAapCTBEHHLIM CUMBOMAM, AOCTVKEHUSIM POCCUACKMX
YUEHbIX B 06/1aCTW (PU3NKIN N TEXHUKMN;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

ChopMMPOBaHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOr0 NOBEAEHMS;

CMOCO6HOCTL OLEHMBATL CUTYaLMIO U NPUHUMATb OCO3HAHHbLIE PELLEHWNS, OPUEHTUPYSCh
Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YKC/E B AEATENbHOCTU YYEHOTO;

0CO3HaHMe NNYHOI0 BKMaja B MOCTPOEHME YCTOMYMBOI0 ByAYLLEro;

4) ICTETUYECCKOI'O BOCIIMTAaHUA:

3CTETUYECKOE OTHOLLEHNE K MUPY, BK/IKOYas 3CTETUKY HAayYHOro TBOPYECTBA, NPUCYLLErO
(hM3MYECKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpPeC K pa3nyHbIM cepam MPOdPeccCUoHaNbHON [eATeNbHOCTM, B TOM  4uche
CBSI3aHHbIM C (DM3MKOW W TEXHMKOMW, YMEHMe COBepLllaTb OCO3HaHHbLIN BblGOp OGyAayLLei
npocdeccrmn 1 peann3oBbIBaTb COOCTBEHHbIE XXU3HEHHbIE N/aHbI;

FOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHMi0 M caMoobpa3oBaHWIO B 0611acTV (OM3NKK Ha
MPOTSHXKEHNN BCEM XMN3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

ChOPMMPOBAHHOCTb  3KONIOrMYECKON KyNbTypbl, OCO3HaHMe [106abHOM0 XapakTepa
9K0/I0rMYeCKMX Npobnem;



NNaHNUPOBaHME W OCYLLECTBNEHME [eCTBUIA B OKPY>KatOLLeld cpefe Ha OCHOBE 3HaHMA
Lieneil yCTOMYMBOIrO Pa3BUTUSA YE/TIOBEYECTBA;

paclUMpeHne OonbiTa [AeATeNbHOCTU  3KOMOFMYECKOM HamnpaBMeHHOCTM Ha  OCHOBE
MMEIOLLMXCS 3HaHWI MO U3NKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

ChOPMMPOBAHHOCTb  MMPOBO33PEHNS, COOTBETCTBYOLLEFO COBPEMEHHOMY  YPOBHHO
pasBUTUSA (IN3NYECKOI HayKW;

0CO3HaHWe LeHHOCTM Hay4YHOWN AesTeNbHOCTM, FOTOBHOCTb B MPOLIECCE M3YUYeHUS U3UKN
OCYLLIECTBNATbL MPOEKTHYIO W NCCNeA0BaTENbCKYH AeATeNbHOCTb MHANBMAYa/IbHO U B rpymnne.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBu:

CamMOoCTOATe/IbHO (hOPMYNNPOBaTL U aKTyasM3uposatb Mpo6/emMy, paccMaTpuBaTth eé
BCECTOPOHHE;

OnpeaenaTb Lenun fedaTeslbHOCTY, 3aaBaTb NapaMeTpbl U KPUTEPUN UX JOCTUXKEHWS,

BbISIB/IATH 3aKOHOMEPHOCTM U NPOTMBOPEYMNS B PACCMATPUBAEMbIX PU3NYECKNX SBMIEHUAX;

paspabatbiBaTb NJaH peLleHns Npobaembl ¢ yYETOM aHaM3a UMEIOLLMXCS MaTeprabHbIX
N HemaTepuanbHbIX PECypCOB;

BHOCUTb KOPPEKTWBbI B [eATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3Yy/bTaToB LEeNsAM,
OLLeHMBaTb PUCKW NOCNEACTBUN AeATeNbHOCTH;

KOOPAMHUPOBaTb W BbIMOMHATL PaboTy B YC/OBUSX PeasibHOro, BUPTYaslbHOrO W
KOMOVMHMPOBaHHOI 0 B3aMOAENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILLEHME MPY PELLEHN XXN3HEHHbIX NPOGIEM.

ba3oBble HccjiIeaoBaTeJibCKue IlelCTBI/IﬂZ

B/lafleTb Hay4yHOW TEPMMUHOMOINEN, K/IKOUYEBbIMU MOHATUAMW U METOAaMu (PU3NYECKOW
HayKu;

BafleTb HaBblkamy Y4eBHO-UCCNeA0BaTENIbCKON M MPOEKTHON AeATeNbHOCTM B 061acTu
(h131KK, CNOCOBHOCTBIO Y TOTOBHOCTHIO K CAMOCTOSATE/IbHOMY MOUCKY METOZOB peLleHns 3a4a4
(hM3MYECKOro cofiepXKaHus, NPUMEHEHNIO Pa3/IMYHbIX METOLOB NO3HAHWUS;

BMafleTb BMAaMu AEATeNIbHOCTM MO MOMYYEHWIO HOBOIO 3HaHMUS, €ro MHTEprpeTaumm,
nNpeobpa3oBaHN0 M MPUMEHEHUIO B Pa3/IYHbIX Y4YeOHbIX CUTyauusix, B TOM uucne npu
CO3[1aHUN Y4eOHbIX NPOEKTOB B 061aCTU (PUNKN;

BbISIBNATL MPUUYMHHO-CNEACTBEHHbIE CBA3M M aKTyanM3vpoBaTb 3ajady, BblABUraTb
rmnoTesy eé pelleHns, Haxo4uTb aprymeHTbl NS [0OKa3aTeNbCTBAa CBOMX YTBEPXKAEHWA,
3aiaBaTb napameTpbl U KPUTEPUN PELLEHUS;

aHaM3MpoBaTb MOJIyYEHHblE B XOAe PeleHns 3afayv  pesynbTaTbl, KPUTUYECKU
OLeHMBaTb X JOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHMWE B HOBbIX YCNOBUSX;

CTaBUTb M (POPMYNMPOBaTb COBCTBEHHbIE 3af4ayn B 0Opa3oBaTe/IbHOM AeATeNbHOCTU, B
TOM YmCrne NPy U3y4eHnn HnU3NKHK;

[iaBaTb OLEHKY HOBbIM CUTYaL MM, OLeH1BaTb MPUOBPETEHHbIN ONbIT;

YMETb MEPeHOCUTb 3HaHWS MO (PU3MKE B MPAKTUYECKYHO 06/1aCTb XXMU3HEAEATENbHOCTHY;

YMETb MHTErPUPOBaThb 3HAHUS M3 Pa3HbIX MPEAMETHbIX 06/1acTe;

BblABMIaTb HOBbIE MAEW, NpeaiaraTb OPUrMHasIbHbIE MOAXOAbI U PELLEHNS;

CTaBMTb NPOGNEMbI U 3afa4n, AONYCKatoLMe albTePHATUBHBIE PELLEHNS.



PatGora ¢ undopmaunmeii:

B/laleTb HaBblKaMn MOMyYeHNs MHoPMaLnmn PU3NYECKOro CofepXaHus 13 UCTOYHUKOB
pasHbIX TUMOB, CaMOCTOATENIbHO OCYLUECTBMATL MOWUCK, aHaans3, CUCTeMaTM3aumio U
WHTeprpeTaumio MHHOPMALIMKN PasNNYHbIX BULOB U (HOPM MPeSCTaBeHus;

OLeHMBaTb [OCTOBEPHOCTb MHGOPMaLK;

1CNOMb30BaTh CPEACTBA WH(OPMALMOHHLIX UM KOMMYHUKAUMOHHbIX TEXHONOMMA B
PEeLUeHNN KOTHUTUBHBIX, KOMMYHWKATUBHbLIX W OpraHu3alMoHHbIX 3a4a4 C Cob6M0jeHneM
Tpe6oBaHUIA 3ProOHOMUKM, TEXHUKM 6e30MacHOCTH, TUIMeHbl, pecypcocbepeXxeHns, NpaBoBbIX U
3TUYECKUX HOPM, HOPM MH(OPMaLMOHHOI 6e30MacHoCTY;

CO3[aBaTb TEKCTbl (PM3NYECKOrO COfepXaHusi B PasnMyHbIX QopmMatax C Y4éTOM
Ha3HayeHUs UWHQoOpMauuy¥ W LEeNeBoid  ayauTopuK, BbIOMPas ONTUMabHYO — hopMy
npeAcTaBneHns n Bu3yanmsaumm.

KOMMyHHKaTI/IBHbIe YHuBEpPCaJIbHLIC y‘leﬁl—[ble HeﬁCTBHH:

OCYLLLECTBNATL 0OLLEHME Ha YPOKax (PU3MKM N BO BHE-YPOUHON AeATeNIbHOCTY;

pacno3HaBaTb NPeANOCHITKN KOHPAVKTHBIX CUTyauuiA 1 CMArvaTb KOHQINKTbI;

pa3BEPHYTO M NIOTMYHO M3NaraTb CBOK TOYKY 3PEHWs C MCMO/b30BaHWEM SA3bIKOBbIX
CpepcTs;

MOHMMAaTb U UCMNOMb30BaTb NPeNMYyLLECTBa KOMaHAHON U UHAMBUAYabHON paboThl;

BblOMpaTb TEMaTUKy U MEeTOAbl COBMECTHbIX AEeWCTBUIA C YYETOM OOLUMX WMHTEPECOB U
BO3MOXHOCTEI KaXXA0ro YfeHa KOMMeKTuBa,;

NPUHMMaTL LEeNM COBMECTHOW [AesTeNbHOCTW, OpPraHun3oBbiBaTb M KOOPAMHMPOBATb
JeCTBNA MO eé AOCTMXKEHWMIO: COCTaBNATb MfaH AeWCTBUIM, pacnpefensiTb poan ¢ Y4ETOM
MHEHWI y4aCTHNKOB, 06CYX4aTb pe3y/bTaTbl COBMECTHOW paboThl;

OLeHMBATb Ka4yeCTBO CBOEr0 BKMNaja N KaKAOro y4aCcTHMKA KOMaH/bl B OOLLMIA pe3ynbTat
no pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb MAEW C MO3ULUMU HOBU3HbI, OPUTMHATILHOCTH,
MPaKTUYECKOV 3HAYMMOCTW;

OCYLLECTBNATb MO3UTMBHOE CTpaTerMyeckoe MOBEAEHVNE B PasIMYHbIX CUTYaLWUsX,
NPOSBAATL TBOPYECTBO 1 BOOOPaXKEHME, ObITb MHALNATUBHLIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOATE/IbHO OCYLLECTBNATL MO3HaBATE/IbHYH AeSTeNbHOCTb B 06/1aCTU (PU3NKKA 1
aCTPOHOMUW, BbISIBNATL NPO61EMbI, CTaBUTb U (DOPMY/NIMPOBATb COOCTBEHHbBIE 3a4auN;
CaMOCTOATE/IbHO COCTaBNATb MMaH PELLUEHNS PacUETHbIX M KauyeCTBEHHbIX 3afday, niaH
BbIMOMHEHNA MPaKTUYECKOW paboTbl C YYETOM WMEHOLLMXCS PecypcoB, COOCTBEHHbIX
BO3MOXXHOCTEN 1 NpeAnoyTEHNIA;
AaBaTb OLEHKY HOBbIM CUTYyaLMsIM;
pacLMpATb paMKK y4ebHOro NpeaMeTa Ha OCHOBE /IMYHbIX NPEAMNOYTEHNIA;
Aenatb OCO3HaHHbIA BbIOOP, apryMeHTMPOBaTb ero, 6paTb Ha cebsi OTBETCTBEHHOCTb 3a
PeLLEHNE;
OLeHMBaTb MNPUOBPETEHHDIN ONbIT;
cnoco6cTBoBaTb  (HOPMUPOBAHNIO W MPOSIBNEHWUIO  3pyaAuLMM B 06M1acTM  U3NKK,
NOCTOSIHHO NOBbILLIATL CBO 06Pa30BaTENbHbIN U KYNbTYPHbIA YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



fiaBaTb OLIEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTUBbI B AeATeNbHOCTb, OLIEHMBATb
COOTBETCTBME Pe3y/bTaToB LieNam,;

B/lafleTb HaBblKamy Mo3HaBaTe/lbHON Peth/IeKCMN KaK OCO3HaHWSA COBepLLAEMbIX LeCTBUI
W MbIC/IUTENbHbIX NPOLECCOB, MX PE3Y/IbTaTOB U OCHOBAHMWIA;

MCNONb30BaTh NPUEMBI pethIeKCUM /19 OLEHKW CUTYaLun, BbiI60pa BEPHOIO PeLleHus;

YMeTb OLeHMBATb PUCKWN 1 CBOEBPEMEHHO NPUHMUMATb PELLEHUSA MO UX CHKEHNIO;

MPUHUMATL MOTUBbLI U apryMeHTbl ApYrnX Npv aHan3e pesyibTaToB AeATeIbHOCTY;

NpUHMMaTh cebs, NOHNMas CBON HeLOCTaTKM U LOCTOMHCTBA;

MPUHMMATL MOTUBBI U apryMeHTbI ApYrUX NPy aHa/In3e pe3ynbTaToB AeATe/lbHOCTY;

npun3HaBaTb CBOE NPaBo 1 NPaBo APYrux Ha OLLUMOKN.

B npovecce JOCTUXKEHUS IMYHOCTHBIX Pe3y/ibTaTOB OCBOEHWNA NporpaMMbl Mo Gusnke ans
YPOBHA cpeaHero obuiero o6pasoBaHMs y 00y4atOLLMXCS COBEPLUEHCTBYETCA 3MOLMOHA/bHBIIA
WHTENNEKT, NpeAnonararoLnii copmMmpoBaHHOCTb:

CaMOCO3HaHMS, BKIHOYAKOLLEr0 CrOCOOHOCTL MOHMMATL CBOE 3MOLIMOHa/IbHOE COCTOSIHME,
BUAETb HanpaBNeHWs pa3BUTUS COBCTBEHHOM 3MOLMOHaIbHOM cthepbl, ObITb YBEPEHHBLIM B CEOE;

camoperynmpoBaHus, BK/IOHaIOLLEro CaMOKOHTPO/b, yMeHwue npUHUMaTb
OTBETCTBEHHOCTb 3a CBO& MOBeAeHWe, CMOCOOGHOCTb afanTUPOBaTbCA K 3MOLMOHA/IbHbLIM
N3MEHEHUAM U NPOSBNATb TMOKOCTb, ObITb OTKPLITLIM HOBOMY;

BHYTPEHHE MOTMBaLMW, BK/OYAOLWLEA CTPEMSIEHWE K AOCTVKEHMIO LEnn U ycrexy,
OMTUMM3M, UHULMATUBHOCTb, YMEHWE [eCTBOBATb NCXOAA U3 CBOMX BO3MOXHOCTEN;

3aMMaTUK, BKIHOYAKOLEN CMOCOOGHOCTb MOHMMATb 3MOLMOHA/IbHOE COCTOSIHWE [LpYrux,
YUYUTbIBATH €r0 NPW OCYLLECTB/IEHNN 00LLEHMS, CMOCOOHOCTb K COYYBCTBMIO M COMEPEXMBaHUIO;

COLMaIbHbIX HaBbIKOB, BK/THOHAOLLMX CNOCOOHOCTL BbICTPaMBaTb OTHOLLUEHMS C APYTMMU
noAbMK, 3a60TUTLCA, MPOSABNATL UHTEPEC U pa3peLLaTb KOHPANKTBI.

NPEIMETHBIE PE3YJIBTATHI

K KoHLy 06y4yeHuns B 10 kaacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [LO/KHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYALOLLMXCA YMEHWIA:

[AEMOHCTPMPOBATL Ha NpuMepax Posib U MecTo (M3MKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHON KapTUHbI MUPa, B PasBUTUN COBPEMEHHOW TEXHWUKM W TEXHONOIMIA, B MPaKTUYECKOM
NEeATENbHOCTY NIOAENA;

YUMTbIBAaTb TPaHWLbl MPUMEHEHUS W3YUYEeHHbIX (U3NYECKUX MOLeNein: maTepuaibHas
TOYKA, MHepumanbHas cuctema OTcuéTa, abCOMOTHO TBEPZOE TeNo, WUAeaslbHbIA ras, MOAenun
CTPOEHWA ra3oB, XXWUAKOCTEW M TBEPAbIX Tesl, TOYEYHbIA 3MIEKTPUYECKNIA 3apag Npu peLleHnn
(PM3MYeCKnX 3adauy;

pacno3Haeatb (M3nyeckme ABfieHNS (NpPoLecchbl) M 0OBACHATL MX Ha OCHOBE 3aKOHOB
MEXaHUKWN, MONEKYNAPHO-KMHETUYECKOW TEeopun CTPOEHMUSI BeLLecTBa W 3NeKTPOAVHAMUKN:
paBHOMEPHOe W pPaBHOYCKOPEHHOEe MNPSMOJIMHEAHOe [ABWXXeHWe, CBOOOAHOe nafeHue Ten,
ABWKEHME MO OKPY)XHOCTW, WHEepuus, B3aMMOAENCTBME Ten, Auddysms, 6poyHOBCKOE
ABVWKEHVE, CTPOEHME >KUAKOCTEN W TBEPAbIX TN, M3MEHeHMe 06bEMa Ten Mpu HarpeBaHUK
(oxnaxgeHuu), Tens0Boe paBHOBECUE, UCNAapeHWe, KOHAeHCaUus, nnaBneHne, Kpuctanmsaums,
KUMEHWe, BIAXKHOCTb BO3[yXa, MOBbILEHWE AaBfeHWUs rasa npu ero HarpeBaHuy B 3aKpbITOM
cocyfle, CBA3b MeX[y napaMeTpamu COCTOSHWA rasa B M30Mpoueccax, 3neKTpusauus Ten,
B3aMMO/eNCcTBMe 3apa/oB;



OMunCbIBaTb MeXaHWYeCKoe ABVIKEHWE, WUCMOMb3ysa (PU3NYECKMEe BEIMYMHBI: KOOPAMHATA,
MyTb, MepeMeLLeHne, CKOPOCTb, YCKOPeHWe, macca Tena, Cuna, UMMynbC Tena, KMHeTUYeckas
3Heprusa, noTeHuManbHas 3Heprus, MexaHuyeckas paboTa, MexaHW4yeckas MOLLHOCTb; Mpwu
OnucaHWM MpaBUIbHO TPakTOBaTb (PU3MYECKUIA CMbICT  WCMOMb3YEMbIX  BEIMYMH, UX
0603HaYeHNA N eNHNLbI, HAXOANTb (POPMY/bl, CBA3bIBAIOLLME AaHHYIO (PU3NYECKYIO BENUUYNHY
C ApyrvMu BeiMynHamu,

ONUCbIBaTb WU3YYeHHbIE TeM/oBble CBOWCTBA Ten W TENOBble SBMEHWUSA, WCMO/Mb3YA
(hM3nYecKne BEMMUMHBL: [aBfieHWe rasa, Temnepartypa, CpefHAs KWHETUYecKas 3Heprus
Xa0TUYECKOrO ABWXKEHWA MOJEKYN, CpefHeKBagpaTU4yHasA CKOPOCTb MOJeKyn, KONNYEeCTBO
TenoTbl, BHYTPEHHAA 3Heprus, pabota rasa, KOIPMUUUEHT NOME3HOro [eicTBUS TEnJoBOro
[Burarens; npu onucaH1Um NPasBnIbHO TPAKTOBaTb (PU3NYECKMIA CMbICN UCMO/b3YEMbIX BEUYUH,
X 0003HAYEeHUs N efMHULbI, HaxOoAuTb (HOPMY/ibl, CBA3bIBAlOLLME [AHHYI0 (PU3NYECKYHO
BE/IMYMHY C APYrMU BENUYNHAM;

ONUCbIBaTb U3YYeHHble 3/MIEKTPUYECKME CBOWCTBA BELLECTBA WM 3/M1EKTPUYECKME ABNEHUA
(npoueccobl), UCNOb3ys PU3NYECKME BEMIMYMHBI: 3NIEKTPUYECKUIA 3apsaj, 3NEeKTPUYecKoe nose,
HanpsKEHHOCTb MONSA, MOTeHUMan, pPasHOCTb MNOTEHUMaNnoB; MNpu OMUCaHUW NpaBuIbHO
TpakToBaTb (PU3NYECKNIA CMbIC/T WMCMOMb3YEMbIX BEIMYMH, UX O0603HAYEHWUS W eAUVHULbI;
yKasblBaTb (POPMY/ibl, CBA3bIBAIOLLME AAHHYHO PU3NYECKYIO BENIMUMHY C LPYTUMU BEIMYMHAMM,

aHanM3npoBaTb (PU3NYECKME MPOLECCHI U ABMEHMUS, UCMOMb3yA (PU3NYECKME 3aKOHbI U
NPUHUMNLI: 3aKOH BcemnpHoro TtaroteHus, I, Il n 11l 3akoHbl HbIOTOHA, 3aKOH COXpaHeHus
MEeXaHNYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMNY/bCa, NPUHLMN CYnepnosuLum cui, NpUHUMN
paBHOMPaBNA UHePLMaNIbHbIX CUCTEM OTCYETA, MONEKYNAPHO-KMHETUYECKYHO TEOPUIO CTPOEHNS
BELLLECTBA, ra3oBble 3aKOHbl, CBA3b CpefHeld KWHETUYECKOW 3Hepruy TenjaoBOro [ABMXKEHUS
MOJIEKYN C abCOMOTHOW TeMMepaTypoi, MepBblid 3aKOH TEPMOAMHAMUKW, 3aKOH COXPaHeHWs
3NIEKTPUYECKOr0o 3apsga, 3akoH KynoHa, npu 3TOM pasnnyartb CAOBECHYKO (DOPMY/IMPOBKY
3aKOHa, ero MaTemMaT1yecKoe BblpaKeHue 1 ycnosus (rpaHuLbl, 061acT1) NPUMEHUMOCTH;

0OBACHATL OCHOBHbIE MPUHLMIbI AeACTBUS MaLLWH, NPUOG0POB M TEXHUYECKUX YCTPONCTB;
pasnnyatb YCnoBms Ux 6e30nacHOro UCMob30BaHNA B NOBCELHEBHOW XM3HU;

BbINO/IHATL 9KCMEPVMMEHTbI MO WUCCNEeLOBaHUI0 (PU3NYECKUX SABMEHWIA U MPOLLECCOB C
NCMOMb30BaHMEM  MPAMbIX W KOCBEHHbIX — W3MepeHWi, npu  3TOM  (hOpPMY/MPOBaThb
npobnemy/sagayy W runotesy y4ebHOro 3KCMepMMeHTa, cobupaTb YCTAHOBKY U3
Npes/I0KeHHOro 060pyA0BaHMs, NPOBOANTL OMNbIT U POPMY/NIMPOBATL BbIBOAbI;

OCYLLECTB/IATL NPSAMbIE M KOCBEHHbIE W3MEpPEeHUS (U3NYECKUX BESIMYUH, MPU 3TOM
BblOMpaTh ONTUMaSbHBIA CrOCO6 M3MEPEHUA W UCNOMb30BaTb W3BECTHbIE METOLbl OLEHKM
MOrpeLLHOCTEN N3MEepPEHWIA;

nccnefoBatb 3aBUCMMOCTU  MeXAy (U3NYECKUMU  BeNMYMHAMU € UCMO0Jb30BaHUEM
NPAMbIX W3MEPEHWI, NpW 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (MKCMPOBaTb pe3y/bTarbl
MONTYYEHHON 3aBUCMMOCTU (PU3NYECKMX BEIMYMH B BUAe Tabnuy v rpaukos, fenaTb BbIBOAbI
Mo pesy/ibTaram MCC/ef0BaHus;

cobnogate npasuna 6e3onacHoOro Tpyga nNpv NPOBeAEHUM WUCCNef0BaHWA B pamMKax
y4ebHOro  3KCnepumeHTa, Y4ebHO-UCCNeA0BaTeNbCKOM W NPOEKTHOW  [eATeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPONCTB U NabopaToOpHOro 060pyA0BaHNS;

pelatb pacyéTHble 3afayus C SBHO 3afaHHOW (M3MYECKON MOAENbIO, WCMOoNb3yAa
(hn3nyeckmne 3aKOHbI M MPUHLUMIMBI, HA OCHOBE aHa/in3a YC0BUA 3afadn BblompaTtb (PU3NYECKYHO
MoZe/lb, BblAeNATb (PU3NYECKME BEIMUMHBI U (DOPMY/bl, HEOOXOAMMble ANA eé peLueHus,
MPOBOANTL PACUEThI 1 OLEeHMBATb PeasIbHOCTb MOJTYYEHHOT0 3HAYEHNSA (U3UYECKON BENINYMNHBI;



pelaTb KauyecTBEHHblE 3afayun: BbICTpavBaTb JIOTMYECKN HEMPOTUBOPEUMBYHO LLEMOUKY
PacCy>JeHWiA C Oropoi Ha N3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKMe ABMIEHNS;

NCMONb30BaTb NPU  pelleHUn  Yy4ebHbIX 3a4ady COBPEMEHHblE  MH(OPMALMOHHbIE
TEXHOMOMMN A1 NMOUCKA, CTPYKTYPUPOBaHWS, UHTEpNpeTaumMnm 1 npeactasneHns yyebHOW U
Hay4YHO-NONYNAPHON WHGOPMaLMK, MOMYYEHHOW W3 pPas/IMYHbIX WCTOUYHUKOB, KPUTUYECKM
aHasM3MpoBaThb Noslydaemyo MH(OpMaLmIo;

MPMBOAMTL NPUMEPbI BKMaLa POCCUICKMX U 3apYOeXHbIX YUEHbIX-(DU3NKOB B pasBuTHe
HayKK, 06bACHEHVE MPOLLECCOB OKPYXKAIOLLEr0 MUPa, B Pa3BUTUE TEXHWUKMN U TEXHOMOMNIA;

MCNONMb30BaTb TEOPETUYECKME 3HaHUA MO (M3MKe B MOBCELHEBHOM >KM3HWM Ans
obecrieveHns 6e30MacHOCTY NpW obpaLleHnn ¢ NpruéopaMm 1 TEXHNUYECKMUN YCTPONCTBaMU, ANs
COXpaHeHMs 340P0Bbs 1 COBMOAEHNA HOPM 3KOIOrMYECKOro NOBELEHWS B OKPYXKAIOLLel cpeje;

paboTaTb B rpynmne c BbIMOHEHWEM Pa3/INYHBIX COLMaNbHbIX PONeid, NnaHMpoBaTb paboTy
rpynnbl, pauvoHasbHO pacnpefensaTb 0643aHHOCTM WM MNaHUPOBaTb  AeATENbHOCTb B
HecTaHAapPTHbIX CUTYyaUWsiX, afleKBaTHO OLeHVBATb BK/af KaXAOoro u3 y4yacTHWKOB Fpynmbl B
peLLleHne paccMaTpmBaeMoi Npobemsl.

K KoHLy 06yuyeHusi B 11 kaacce nNpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/MKHbI
OTpaxaTb CHOPMMPOBAHHOCTL Y 06YYaLOLLMXCA YMEHWIA:

AEMOHCTPMPOBaTb Ha MpMmepax po/ib U MeCTO (M3MKM B (HOPMUPOBAHUM COBPEMEHHOIA
Hay4YHOW KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHOW TEXHWKM W TEXHOMOMMIA, B NPaKTUYECKOi
AEeATeNbHOCTY NOAEN, LeNOCTHOCTb U e4UHCTBO (DM3NYECKOM KapTUHbI MUPa;

YUNTbIBaTb  FPaHULbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOAENE: TOYEUHbIN
ANEeKTPUYECKUIA 3apaf, /lyd CBeTa, TOYEYHbI WCTOYHWMK CBeTa, fAepHas MOfe/lb aToma,
HYKOHHas MOJe/Nb aTOMHOI0 f4pa Npu peLleHny PU3NYECKUX 3aay;

pacnosHaBaTb (M3nYeckme sBneHMs (MPOLEeccbl) M OOBACHATL MX HAa OCHOBE 3aKOHOB
3NEKTPOAMHAMUKMA N KBAHTOBOM (DU3MKMW: 3M1eKTpMUYecKas NPOBOAMMOCTb, TEM0BOE, CBETOBOE,
XMMWYECKOE, MarHWTHOe [JelCTBUA TOKa, B3aMMOENCTBME MarHUTOB, 3/1EKTPOMarHWUTHas
VHAYKUWS, [EACTBME MarHUTHOrO MNOAs Ha MNPOBOAHUK C TOKOM W ABMXKYLLMIACA 3apsg,
3N1EeKTPOMarHUTHbIe KonebaHus 1 BOMHbI, MPAMO/IMHENIHOE pacnpoCTPaHeHMe CBETa, OTPaXKeHMe,
npenomneHune, uHTepdepeHUMUs, AUPpakyMa 1 nonspusaums CBeTa, AMCNEpPCUst  CBeTa,
(hOTO3NMEKTPUYECKMIA 3PDeKT ((hoTO3((eKT), CBETOBOE AaBneHNe, BOSHUKHOBEHWE TMHENYATOrO
CMeKTpa aToma BOLopoAa, ECTECTBEHHAS M UCKYCCTBEHHAs Paju0aKTUBHOCT;

ONuCbIBaTb M3Y4eHHble CBOWCTBA BeLLECTBa (3NEKTPUYECKME, MarHWTHbIE, ONTUYECKMUE,
3NEKTPUYECKYHO NPOBOAUMOCTb Pa3/IMYHbIX CPef) W 3MeKTPOMarHUTHbIE ABeHNs (NMPOLEecChl),
NCNonb3ys (U3NYECKMEe BENNUMHBI:  3NMEKTPUYECKNA  3apaf, CWna TOKa, 3MEeKTPUYEcKoe
Hanps>KeHue, 3NeKTPUYECKOe CONPOTUB/IEHME, PA3HOCTb NMOTEHLMAN0B, 3EKTPOABMXKYLLLASA CUNa,
paboTa TOKa, MHAYKUMS MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WMHAYKTUBHOCTb
KaTyLUKW, 3HEPrus 37eKTPUYECKOr0 M MarHUTHOroO Nofei, Mepuog U yactoTa KonebaHwuii B
KonebaTeslbHOM KOHTYpe, 3apsaj 1 cuia ToKa B MPOLecce rapMOHUYECKUX 31EKTPOMArHUTHBIX
KonebaHui, (POKYCHOe pacCcTosHWe W OnTMYecKas cuia fIMH3bL, NPU ONMUCaHUM MPaBUIbHO
TPakToOBaTb (PM3NYECKMIA CMbICT MCMOMb3YEMbIX BEIMYMH, KX 0O003HAYEHUA WU efUHULBI,
yKasblBaTb (hOPMY/ibl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYHO BENNUMNHY C APYTMMW BENNYNHAMMY;

OMNCLIBaTb M3YYeHHble KBaHTOBbIE SBMEHWS W MPOLECCHI, UCMOMb3ys (PU3MyecKue
BE/IMYMHbBI: CKOPOCTb 3M1EKTPOMArHWTHbLIX BOJH, A/MHA BOSHbI M 4acTOTa CBeTa, 3HEPrust U
uMnNynbC (POTOHA, Nepuof nonypacnaga, SHEPrus CBA3WM aTOMHbIX S4ep, NpU OnucaHum
MpaBUIbHO TPaKTOBaTb (DM3NYECKMIA CMbICT WMCMOMb3YEMbIX BEIMYMH, UX 0003HAYEHUA 1



efVMHNLbI, YKa3biBaTb (JOPMY/ibl, CBA3bIBAKOLLME [AaHHYK (PU3UYECKYIO BEIMUMHY C APYTrUMU
BEIMYMHAMMU, BbIYUCNATL 3HAYEHME (DU3NYECKONW BE/TMYUNHBI;

aHa/IM3MpoBaTh (PU3NYECKMe NPOLECChl M ABMEHUA, UCNONb3YA (M3NYECKMe 3aKOHbl U
NpUHUMNBLL:  3aKOH OMa, 3aKOHbl MOC/eA0BaTe/IbHOTO W MapasiielbHOro  COeAuvHEHUs
MPOBOAHMKOB, 3aKoH [bkoyns—JleHua, 3aKOH 3M1eKTPOMarHUTHOM  WHAYKUUW,  3aKOH
NPAMOJSIMHENHOrO PacnpoCTpaHeHMsi CBETa, 3aKOHbl OTPaXXEHWS CBETA, 3aKOHbl MPenomseHns
CBeTa, YypaBHeHMe JWHWTeHa AN (OTo3((eKTa, 3aKOH COXPAHEHUS 3SHEpPruu, 3akoH
COXpPAHEHUs MMMy/bCa, 3aKOH COXPaHEHWS 3MeKTPUYECKOro 3apafa, 3aKoH COXpaHeHus
MaccoBOro 4ucna, noctynartbl bopa, 3aKOH pajMoakTMBHOrO pacnafga, npyv 3TOM pasnyartb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa, ero MaTeMaTU4yecKoe BbIpaKeHue K ycnosusa (rpaHuupbl,
06/1acTn) NPUMEHNMOCTH;

OrMpefenaTb HanpasfieHVe BEKTOpa WHAYKLUW MarHUTHOIO Nons MpOBOAHMKA C TOKOM,
cunbl AMnepa u cunbl JlopeHua;

CTPOMTb M ONUCBIBaTL N300paXKeHMe, CO3aBaeMoe NI0CKUM 3epKasioM, TOHKON INH30I;

BbINOMHATL 3KCMEPUMEHTbI MO UCCNEeA0BaHMI0 (DU3NYECKUX SBNEHWIA U NPOLLECCOB C
MCNONb30BaHMEM  MPAMbIX U KOCBEHHbIX  W3MEpPeHWin: npu  3TOM  (hOPMY/IMpOBaTh
npobnemy/sagadyy M runotesy Yy4ebHOro 3KcrepumeHTa, cobupaTb YCTaHOBKY U3
npesnoXeHHOro 060pyfoBaHNA, NPOBOAUTL OMbIT U (hOPMY/IMPOBATL BbIBOAbI;

OCYLLECTBNATL MNPSMbIE M KOCBEHHblE W3MEpPEeHUsS (U3NYECKMX BENUYMH, NPU 3TOM
BblOMpaTb ONTUMabHbIA CMNOCO6 W3MEpPeHWUs UM UCMO0Mb30BaTb W3BECTHblE METOAbl OLEHKM
MOrpeLLIHOCTEN N3MEPEHNI;

nccnefoBaTb 3aBUCUMOCTI (PU3NYECKMX BEMIMUMH C UCMOb30BaHWEM MPAMbIX U3MEPEHMNIA:
NPy 3TOM KOHCTPYWMpPOBaTb YCTAHOBKY, (PMKCMPOBaTb pe3ynbTaTbl MOYyYEHHOW 3aBUCUMOCTM
(bM3NYECKMX BeNMYMH B BUAe Tabnuuy W rpaukos, fAenatb BbIBOAbI MO  pe3y/bTatam
nccnefoBaHus;

cobnogatb npaeuna 6Ge3onmacHOro Tpyga Npv MNPOBEAEHUM WUCCNeAOoBaHWA B pamMKax
y4ebHOro 3KCnepumeHTa, Y4ebHO-UCCNeAOBaTENbCKOM W MPOEKTHOW  [AesTeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPONCTB U NabopaTopHOro 060pyA0BaHUS;

pewwartb pacyéTHble 3afayM C SBHO 3afaHHOW (U3NYECKON MOZAEeNbi, UCMOosb3ys
(pM3MYecKme 3aKOHbI 1 MPUHLMNbI, HA OCHOBE aHa/nm3a yCoBUA 3afa4mn BblovpaTb U3NYECKYHO
MOA€Nb, BblAENATb (PU3NYECKME BeNYMHBbI U (DOPMY/bl, HEOOXOAMMblE AN €€ peLueHus,
MPOBOAUTL PaCYETbI U OLEHMBATb PeaslbHOCTb MOJTYYEHHOr 0 3HaYeHNs (PU3NYECKOW BETMYMHBI;

pelaTb KayeCTBEHHble 3afayn: BbICTpamBaTb JIOTMYECKU HEMpPOTMBOPEUMBYHO LIEMNOYKY
PacCy>XAEHNIA C ONOPOIA Ha N3YUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKMNE SBIEHUS;

MCMoMb30BaTb NPV PelleHnn  y4yebHbIX 33fad4  COBPEMEHHbIE  MHMOPMALMOHHbIE
TEXHONOMMN 419 MOWUCKA, CTPYKTYPUPOBAHWSA, WHTepnpeTauum n npeactaBneHus yvyebHOW w
Hay4YHO-MOMYNSAPHOM MH(OpMaLUK, MOMYYEeHHOW W3 PasIMYHbIX WCTOYHUKOB, KPUTUYECKM
aHa/IM3MpoBaTh MosyvaemMyr MH(POPMaLUIO;

06BACHATb NPUHUMNbI AENCTBMS MaLUVH, MPUOGOPOB N TEXHNUYECKMX YCTPONCTB, pasnnyaThb
YCNOBMA NX 6e30MacHOro NCMob30BaHNSA B NOBCELHEBHOW XM3HM;

NPUBOAUTL NPUMepPbI BK1afa POCCUMCKMX N 3apyBeXXHbIX YUYEHBbIX-(IM3NKOB B pa3BUTUE
HayKu, B 00BACHEHME NPOLECCOB OKPYXKAIOLLEro MUpa, B Pa3BUTNE TEXHUKM N TEXHOMOTNIA;

MCNONb30BaTb TEOPETUYECKME 3HAHUA N0 (PM3MKEe B MOBCEAHEBHON XXM3HWM ANA
obecrieveHns 6e30MacHOCTY NpW obpaLleHn ¢ NprubopaMm 1 TEXHUYECKMMUN YCTPONCTBaMU, ANS
COXPaHeHUA 34,0P0Bbs U COONOLEHNA HOPM 3KOIOMMYECKOr 0 MOBELEHNS B OKPY>KAIOLLEN Cpeae;



paboTaTh B rpynmne C BbINOMHEHNEM Pa3/INYHbIX COLMabHbIX PO/EN, NNaHMpoBaTb paboTy
rpynnbl, paUuoHanbHO pacnpefensTs 0653aHHOCTM U MJaHUPOBaTb  [ESTENbHOCTb B
HECTaHAAPTHbIX CUTYyaUUsX, afleKBaTHO OLIEHMBATb BKNaf KaXA0ro U3 YYaCTHUKOB rpynnbl B
PELLEHNEe paccMaTpMBaeMOoit NPoBIeMbI.






HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HM@pPOoBbIE
Nen/m Tema ypoka Kontposbubie IIpakTuueckue p
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 dun3nkKa — Hayka o npupoge. Hay4yHble 1 Bubnmoteka LLOK
METO/ibl MO3HAHMSA OKPY>KatoLLLero mmpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo u3nKn B (hopMUPOBaHU
2 COBPEMEHHOW i)a YHOU K(z $VIHIE)I Mupa, B 1 bubnmoreka LIOK
P . y P Up ’ https://m.edsoo.ru/ff0c33e6
NPaKTUYeCKON feaTenbHOCTU NN
MexaHn4yeckoe ABUXKEHME.
OTHOCUTENBHOCTb MeXaHU4YeCcKoro bnbnmoteka LLOK
3 1
[ABWXKeHus. NepemelLieHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHwMe.
4 PaBHOMepPHOE NPSMOIMHENHOE [ABUXXEHME 1 bubnmoreka LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE NPAMOSIMHEHOE 1 Bbubnnoteka LIOK
[BUXeHne https://m.edsoo.ru/ff0c372e
6 CB060AHOe NnajieHne. Y CcKopeHue 1 Bubnmoteka LLOK
cBOOOAHOr0 NageHus https://m.edsoo.ru/ff0c39cc
7 KpusonuHeiHoe ABMXeHWe. [ BMKeHNe 1 bubnnoteka LIOK
MaTepuanbHON TOUKM MO OKPY>XXHOCTM https://m.edsoo.ru/ff0c3ada
MprHUMN oTHOoCcUTENbHOCTU ["annnes.
8 WHepumanbHble cuctembl oTcyeTa. Mepsblit 1 bubnmoreka LIOK
' https://m.edsoo.ru/ff0c3be8
3aKOH HbloTOHa
9 Macca Tena. Cuna. MNpuHUun cynepnosnunm 1 bubnunoteka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cun. BTopoit 3akoH HbloToHa A
maTepuasbHON TOUKM

https://m.edsoo.ru/ffOc3be8

TpeTunii 3aKoH HblOTOHA 419 MaTepuasibHbIX

bubnunoteka LIOK

10
TOYeK https://m.edsoo.ru/ff0c3be8
3aKOoH BCEMMPHOro TAroTeHns. Cuna Bubnnoreka LIOK
11
TAXKECTU. [epBas KOCMUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubnmoteka LLOK
12 Cwuna ynpyroctu. 3akoH N'yka. Bec Tena
yney y https://m.edsoo.ru/ff0c3e18
Cwuna TpeHus. KoaguumeHT TpeHua. Cuna
13 con OTaneva n (*l)/l(b BL:lmeHmmpTena B bubnmoteka LIOK
P P A https://m.eds00.ru/ffOc376
XWLKOCTU U rase
MocTynarensHoe 1 BpaLyaTe/ibHoe
14 [BV>XeHMe abCoNtoTHO TBEPLOrO Tesa. bubnnoreka LIOK
MoOMeHT cunbl. [11e40 cunbl. YCnosus https://m.edsoo.ru/ff0c41a6
paBHOBecCus TBEPAOro Tena
MIMnynbC matepuanbHON TOUKKU, CUCTEMBI
15 maTepuaibHbIX ToYeK. IMNynbC Cusbl. Bubnmoteka LIOK
3aKOoH coxpaHeHusa nMmnysbca. PeakTMBHOE https://m.edsoo.ru/ff0c43d6
LBUXeHne
PaboTa 1 MOLLHOCTb CU/ibl. KUHeTMYecKas
16 3Heprus MaTz4 NanbHOW TOUKK. Teopema 06 bubnmoreka LIOK
P P - P https://m.eds00.ru/ff0c4502
N3MEHEHUN KUHETUYECKOW 3HEprum
MoTeHumanbHas sHeprus. MNoteHynansHas
17 3Heprusa ynpyro aeopM1MpoBaHHOM Bubnmoteka LLOK
NPY>XWHbI. MNMoTeHUnanbHasa aHeprua Tena https://m.edsoo.ru/ffOc461a
BO/IM3M NMOBEPXHOCTN 3emMn
18 lMoTeHUManbHbIe U HENOTEHLMA/IbHBIE CUMbI. Bubnmoteka LLOK

CBs3b pa60TbI HenoTeHUWasibHbIX CAJT C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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N3MEHEHNEM MEXaHNYECKOM JHEeprnn
CUCTEMbI Te/l. 3aKOH COXPaHeHns
MeXaHNYeCKOoM IHEPTnn

19

NabopaTopHas paboTa «MccnefosaHue
CBA3U PaboTbl CU/bI C U3MEHEHWNEM
MeXaHNYeCcKOM 3Heprum Tena Ha npumepe
PacTSHXKeHWS PE3VHOBOI0 XXryTa»

20

21

22

KoHTposbHas paboTa rno Teme
«KunHematuka. JuHamuka. 3akoHb!
COXpaHeHUs B MeXaHUKe»

OCHOBHbIe MOI0XeHUS MOMEKYNAPHO-
KWHETMYEeCKoi Teopun. BpoyHoBCKoe
LBwKeHve. Onddysns

XapakTep ABVXEHWNSA 1 B3aMMOLeENCTBUS
yacTu, BeLecTBa. Mofenn CTPOeHNs rasos,
XWAKOCTEN 1 TBEPAbIX Ten

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4b74

bubnunoteka LIOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonmyecTtso BeLLEeCTBa.
lMocTosAHHaa Asoragpo

24

25

TennoBoe paBHOBecKe. Temnepartypa n eé
n3mepeHwve. LLikana Temnepatyp Lienbcua

MpeanbHbIi ra3 B MKT. OCHOBHOE
ypaBHeHne MKT

bnbnmoteka LLIOK
https://m.edsoo.ru/ffOc4fde

26

AGCoNOTHasA TeMnepaTtypa Kak mepa
CpefHei KMHETUYECKOW 3HEPT N ABMXKEHNA
MOJIeKYN. Y paBHeHNe MeHpeneesa-
KnaneipoHa

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

27

3aKoH [lanbToHa. ["a30Bble 3aKOHbI

28

JabopaTopHas paboTa «MccnefoBaHme



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBMCMMOCTM MEXAY napaMeTpamu
COCTOSHWS Pa3peXKEeHHOr0 rasa»

M3onpouecchbl B UaeasibHOM rase n ux

bubnunoteka LIOK

29 rpamyeckoe npescTaBfeHune https://m.edsoo.ru/ff0c570e
BHYTpeHHSs 3Heprus TepMogMHaMMUYECKOi
30 CUCTEMbI U CMIOCOOLI €€ N3MEHEHNS. Bubnmoteka LIOK
Konnyectso TennoTsbl 1 paboTa. BHyTpeHHsS https://m.edsoo.ru/ff0c5952
3Heprus oHOaToOMHOro UAeanbLHOro rasa
bubnunoteka LIOK
31 Biap! Tennonepeaasy https://m.edsoo.ru/ff0c5c36
Y penbHas TenoéMKOCTb BelLecTBa.
32 KonmyecTBo TennoTbl Npu Tenaonepegaye. bubnmoteka LIOK
N https://m.edsoo.ru/ff0c5c36
AnabaTHbIin npouecc
33 [MepBblIii 32aKOH TEPMOAMHAMUKM U €ro Bbubnnoteka LIOK
NPUMEHeHne K nsonpoweccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTMOCTb NPOLIECCOB B NPUPOAE. Bubnmoteka LLOK
BTopoli 3aKOH TepMOAMHAMUKM https://m.edsoo.ru/ff0c6230
35 MpuHumn gerictena n KM tennosoi Bubnmoteka LLOK
MaLUVHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo v ero K,
37 JKonorunyeckme npobaemMol
TEen03HepreTnKu
38 O6o6watoLmin ypok «MonekynspHas bubnnoteka LIOK
(m3nka. OCHOBbI TEPMOANHAMUNKIN https://m.eds00.ru/ff0c6938
KoHTposbHas paboTa rno teme
39 «MonekynsapHas (u3rka. OCHOBbI bubmmoreka LIOK
https://m.edsoo.ru/ff0c6a50
TEePMOANHAMUKN»
40 Mapoobpa3oBaHue 1 KOHAEHCaL WS, bubnunoteka LIOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

VicnapeHune n KnneHve

https://m.edsoo.ru/ff0c63b6

ABCONOTHAA U OTHOCUTE/bHASA BNaXKHOCTb

bubnunoteka LIOK

41 o
BO34yxa. HacblLLeHHbIV nap https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpuctannnyeckume u
amop(Hble Tena. AHU30TPOMMUA CBOMCTB Bubnnoreka LIOK
42
KpUcTannioB. XKUAKne KpUCTanbl. https://m.edsoo0.ru/ff0c65f0
CoBpemeHHbIe MmaTepuabl
[MnaBneHwe v Kpuctannnsauus. Y nenoHas bubnnoteka LIOK
43
TennoTta nnasneHus. Cybnmmaums https://m.edsoo.ru/ff0c6708
bubnmoteka LLOK
44 BHEHWe Tennosor H
YpagHerive Tennosoro banaca https://m.edsoo.ru/ff0c6820
45 AnekTpursaumsa Ten. DNeKTPUYECKNA 3apas. bubnnoteka LIOK
[lBa B1a 3NeKTpuyecKux 3apsanos https://m.edsoo.ru/ff0c6bcc
[MpOBOAHVKN, AN3INEKTPUKN 1
46 ncE)n I'IAOBO HI/.?'KI/I 3aK§H COXpaHeHuns bubnmoreka LIOK
YNpoBoA i P https://m.edsoo.ru/ff0c6bcc
3N1eKTPUYECKOro 3apsaja
47 B3avmogeiicTeue 3apsaoB. 3akoH KynoHa. Bubnnoreka LIOK
TOuYeYHbI 3NeKTPUYECKNIA 3apsf https://m.edsoo.ru/ffOc6ced
HanpsXeHHOCTb 3NEKTPUYECKOT0 Nons.
48 MprHUMN cynepno3nLmm aNeKTPUYECKNX bubnmoreka LIOK
P UU' ynep 4 ) P https://m.edsoo.ru/ffOc6df2
nonen. JINHUN HanpPsXXEHHOCTN
PaboTa cu/ 3/1eKTpoCcTaTUYecKoro rnoss. Bubnmoteka LLOK
49
lNoTeHyman. Pa3sHOCTb NOTEHLUWAN0B https://m.edsoo.ru/ffOc6f00
[MpOBOAHUKN U QN3NEKTPUKN B
50 3I'IF()9KT AOCTaTI/IHeiKOM noF/)1e bubnmoreka LIOK
P ) https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas npoHMLLaeMOoCTb
51 DNeKTpoémMKOCTb. KoHAeHcaTop bubnmoteka LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

SNeKTPOEMKOCTb NOCKOr0 KOHAEHCaTopa.
SHeprus 3apsXKeHHOro KoHAeHcaTopa

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

53

54

55

56

NabopaTopHas paboTa "N3mepeHmne
3NEeKTPOEMKOCTU KOHAeHcaTopa"

MpuHUMN AeACTBUS U NPUMEHEHME
KOH/]EHCATOPOB, KOMMPOBa/IbHOIO anmnapara,
CTPYWHOr0 NpuHTEpa. SNeKTPoCcTaTMYecKas
3aLiMTa. 3a3eMeHune 3eKTPoNprGopoB

DNEKTPUYECKUIA TOK, YCIOBUSA €ro
CyLLLeCTBOBaHMA. MOCTOAHHbIN TOK. Cuna
ToKa. HanpsykeHue. ConpoTtueieHme. 3aKoH
Owma ans yyactka Lenm

MocnepoBaTtensHOE, NapannenbHoe,
CMeLLaHHOe COoeAMHEHNE NPOBOAHMKOB.
NaboparopHas paboTta «3yyeHmne
CMeLLaHHOr 0 COeAMHEHNS Pe3UCTOPOB»

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

S7

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOrO TOKA.
3akoH [koyna-JleHua

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 18 NOMHOM (3aMKHYTO)
ANeKTprYecKon Lenn. KopoTKoe 3aMblKaHue.
Nab6opatopHas paboTta «M3mepeHne 34C
MCTOYHMKA TOKA M €ro BHYTPEHHero
COMPOTUBNEHUS»

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTPOHHas NPOBOAMMOCTb TBEPAbIX
MeTa/I/10B. 3aBMCUMOCTb COMPOTYBIIEHNS
MeTa/1/I0B OT TeMMepaTypbl.
CBepxnpoBoANMOCTb

60

ANeKTPUYECKUiA TOK B BakyyMe. CBOICTBA



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3NEKTPOHHBIX MY4KOB

MonynpoBoAHMKM, X COGCTBEHHAS 1

61 npumecHas NpoBoAMMOCTb. CBOICTBa p—n- 1 bubmmoreka LIOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoga. MonynpoBoAHMKOBbIE NPUGOPHI
SNeKTPUYECKUIA TOK B pacTBOpax u
62 pacnsiaBax 3/1eKTPO/INTOB. 1 Bubnmoteka LIOK
DNEeKTPONIUTUYECKaA Auccolmanms. https://m.edsoo.ru/ff0c82ba
AnekTponus
DNEKTPUYECKMNIA TOK B rasax.
o o bubnnoteka LIOK
63 CamocToATENbHbIN 1 HECAMOCTOATENBbHbIN 1
https://m.edsoo.ru/ff0c84ae
paspag. MonHus. Nnasma
AnekTpryecKme NpMb0pbI N YCTPOCTBA U UX
64 n aKTVIp‘-IECKoe n VFI)M€H£HVIE yI'I Zsmna 1 bubnmoteka LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHWKM 6e30MacHOCTU
. bnbnmoteka LLOK
65 O6006LatoLLMIA YPOK «DNIEKTPOANHAMUKA 1 https://m.edsoo.ru/ff0c88be
KoHTposbHas paboTa rno teme
«QnekTpocTaTnka. MocTosHHbIN Bbubnnoreka LIOK
66 . 1
3NeKTPUYECKMM TOK. TOKU B pasINYHbIX https://m.edsoo.ru/ff0c8a8a
cpepax»
67 Pe3epBHbIil ypoK. O606LLat0LLMIA YPOK NO 1 Bubnmoteka LLOK
Temam 10 Knacca https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIii ypoK. O606LatoLLIMIA YPOK NO 1 Bubnmoteka LLOK
Temam 10 Knacca https://m.edsoo.ru/ff0c8f6c
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HM@pPOoBbIE
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[MOCTOAHHBbIE MarHUTLI U UX
1 B3ammogencTeme. MarHuTHoe none. Bektop 1 Bubnmoteka LLOK
MarHUTHON MHAYKUMW. JTMHAN MarHUTHOW https://m.edsoo.ru/ff0c9778
NHOYKL MK
MarHuTHoe nosne NPoOBOAHMKa C TOKOM.
2 OnbIT ApcTesa. B3ammogencTeme 1 bubnmoreka LIOK
peredAa. A https://m.edsoo.ru/ff0c98fe
NPOBOAHMKOB C TOKOM.
3 B3avMogelicTBre NPOBOAHNKOB C TOKOM 1 bubnmoreka LIOK
A POBOA https://m.edsoo.ru/ff0c98fe
4 [elicTBre MarHUTHOrO Mo/s Ha NPOBOAHUK C 1 Bbubnnoreka LIOK
ToKoM. Cnna Amnepa. https://m.edsoo.ru/ff0c9acO
[elicTBre MarHUTHOrO Mons Ha
5) LBVXXYLLYIOCA 3apSPKEHHYI0 vacTuly. Cruna 1 bubnmoteka LIOK
' https://m.edsoo.ru/ffoc9df4
NopeHua. PaboTa cunbl JTopeHua
AneKTpoMarHuTHasa MHAyKUmA. MNoTokK
6 BEKTOpa MarHMTHON nHaykummn. 94C 1
NHAYKUMN. 3aKOH 3/1EKTPOMarHUTHOM
NHAYKUnn dapages
. JNabopaTopHas paboTa «MccnefoBaHme 1 1 Bubnmoteka LLOK
SBMIEHNSA 3NEKTPOMArHUTHON MHAYKLMN https://m.edsoo.ru/ff0cal50
3 VIHOYKTUBHOCTb. AABNEHME CAMONHAYKLUWN. 1 Bbubnmoteka LIOK

3/AC camoMHAYKUNN. DHEPrua MarHUTHOro

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

NnonAa KaTtyLwKn ¢ TOKOM. 3ﬂeKTpOMaFHI/ITHOe
none

TexHnuecKkune ycTpoicTea 1 nx
MPUMEHEHME: NOCTOSAHHbIE MarHNTBI,

9 3N1EKTPOMArH1TbI, 3NeKTPOABUraTeb,
YCKOPUTENN 3NEMEHTaPHBIX YacTuL,
NHAYKUMOHHaA neyb

10 O6o6LaroLmin ypok «MarHuTHoe none. Bubnmoteka LIOK
3NeKTPOMarHUTHas MHAYKLMA» https://m.edsoo.ru/ffOcab82

1 KoHTposbHas paboTa no TemMe «MarHuTHoe bubnnoreka LIOK
nose. SNeKTpoMarH1UTHasa NHAYKLUNS» https://m.edsoo.ru/ff0cad58
CB060Hble MeXaHNYeCcKMe KonebaHus.

12 "apmMoHMYeckme KonebaHus. Y paBHeHme Bubnmoteka LLOK
rapMOHMYECKNX KonebaHmii. MpeBpalleHne https://m.edsoo.ru/ff0caf06
3Heprum
NabopaTopHas paboTa «MccnefoBaHue

13 3aBMCMMOCTU Mepuoga Masbix KonebaHuii
rpy3a Ha HUTW OT AJIMHbI HUTW U Macchbl
rpysa»

Koneb6atenbHblii KOHTYp. CBO6GOAHbIE
3/IEKTPOMArH1THbIe KONiebaHns B NeaibHOM
14 Konebarte/lbHOM KOHTYpe. AHAIOrns Mexxay bubnmoteka LIOK
' https://m.edsoo.ru/ff0cb820
MeXaHWYeCKUMW U 3/1EKTPOMarHUTHLIMU
KonebaHmsamu
®opmyna TomcoHa. 3aKOH COXpaHeHuUs
15 3Hepruv B neasbHOM KosiebatesibHOM bubnmoteka LIOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
bubnunoteka LIOK
16 MpeacTaBneHne 0 3aTyXatoWwmx KonebaHnsx.

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

BbIHY>XeHHble MexaHU4YecKune KonebaHus.
Pe3oHaHc. BbIHY)XAeHHbIe
3/IEKTPOMarH1THble KonebaHus

MepeMeHHbI TOK. CUHYCOMANbHbIN
nepeMeHHbI TOK. MOLWHOCTb NepeMeHHOro

bubnmoteka LLOK

17 TOKa. AMNIMTYAHOE N AelCTBYHOLLEee https://m.edsoo.ru/ff0cbd34
3HayeHre CU/bl TOKA M HanpsXKeHNs
18 TpaHcgopmarop. Mpon3BoACTBO, Nepegaya
1 NOTpeb/eHne 3N1EKTPUYECKOM SHEPT
YCTPOICTBO U MPaKTUYECKOe NPUMEHEHWE
19 3/IEKTPUYECKOr0 3BOHKA, reHeparopa bubnmoreka LIOK
o https://m.edsoo.ru/ff0cc324
repemMeHHOro TOKa, IMHUI 3neKTponepesay
3KOM0rMYeCcKme puCKM Npu Npou3BOACTBE
20 3NeKTpo3Heprun. KynbTypa ncnonb3oBaHns
3/IEKTPO3HEPT N B NOBCEAHEBHOMN YXU3HU
MexaHun4yeckue BO/HbI, YC0BUA
21 pacnpocTtpaHeHus. NMeproa. CKopocTb Bubnmoteka LIOK
pacnpocTpaHeHus 1 A/IMHa BOJHBI. https://m.edsoo.ru/ff0cca54
lMonepeyHble U NPOAONbHbIE BOSHBI
bnbnmoteka LLIOK
22 3BYKOBbIE BOHb. https://m.edsoo.ru/ff0cccOc
93 AneKTpoMarHuTHbIe BO/HbI, X CBONCTBA U bubnnoteka LIOK
CKopocCTb. LLIKana aneKTpoMarHUTHbIX BOJH https://m.edsoo.ru/ff0ccfe0
o4 MpUHUMMBI PagnOCBA3N N TENEBULEHNSA.
Pa3BuTune cpefcTB cBA3W. Pagnonokauuns
bubnunoteka LIOK
25 KoHTponbHas paboTa «KonedaHns 1 BOMHbI» httos://m.eds00.ru/fOCCHS
26 MpsiMonMHeHOe pacnpoCcTpaHeHMe CBeTa B bubnunoteka LIOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

0AHOPOLHOMI cpefe. ToYeUHbI NCTOUYHUK
cseTa. Jlyy cBeTa

https://m.edsoo.ru/ff0cd350

OTpaXeHWe cBeTa. 3aKOHbI OTPAXKEHNS

bubnunoteka LIOK

27 cBeTa. [10CTpoeHNe N306paKeHNIA B
P P https://m.edsoo.ru/ff0cd4e0
MN/IOCKOM 3epKasie
MpenomneHwve ceeta. NonHoe BHyTpeHHee
28 oTpaxeHue. MpesenbHbIA Yros NosHOro bubnmoreka LIOK
P - Peh y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEr0 OTPaXKEHUS
29 NaboparopHas paboTta «3mepeHre bubnnoteka LIOK
nokasaresia NPeIoMIEHNA CTeKNa» https://m.edsoo.ru/ff0cd67a
JNnH3bI. MocTpoeHne N306paXkeHNiA B INH3E.
30 dopmyna TOHKOM IMH3bI. YBeNnveHve bubnmoteka LIOK
' https://m.edsoo.ru/ffOcdd1e
NNH3bI
31 NabopaTopHas paboTa «MccnefoBaHue
CBOWCTB M306paXKeHWIA B IMH3aX»
[ncnepcus ceeta. CNoXHbIi cocTaB 6en1oro
32 ceeTa. LigeT. JlabopaTopHasi paboTa
«HabnogeHve gucnepcun ceetay
WHTephepeHLms ceeTa. Jugpakums ceeTa. Bbubnnoreka LIOK
33 )
[OunpakuymoHHasa peluéTka https://m.edsoo.ru/ff0ced22
[MonepeyHOCTb CBETOBbLIX BOJIH. Bubnuoteka LLOK
34
Monapu3saumsa ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuryeckune NpMGOPLI N YCTPOCTBA U
YCNoBUA UX 6e30MacHOro NpYMeHeHns
I"paHnLbl NPUMEHUMOCTM KNacCUYeCKow
36 MEX&HII;:'KI/I |e|OCT NnaTtbl cneynanbHON bubmmoreka LIOK
' y . https://m.edsoo.ru/ff0cf862
TEOpUM OTHOCUTENILHOCTU
37 OTHOCUTENIbHOCTL OAHOBPEMEHHOCTMW. bubnnoteka LIOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

3amMef/IeHVie BPEMEHU U COKPALLEHWE A/IHbI

https://m.edsoo.ru/ffOcfa42

SHeprus v UMNYnbC PeNsSTUBUCTCKON

38 yacTumubl. CBA3b Macchl C 3Hepruen u bubmmoreka LIOK
Hel P https://m.edsoo.ru/ffOcfc68
NMMYNIbCOM. SHEpPrus nokos
39 KoHTposnbHas pabota «OnTuka. OCHOBBI Bbubnnoreka LIOK
crneynanbHON TeoprUn OTHOCUTENBHOCTM https://m.edsoo.ru/ff0cf6f0
40 ®oToHbI. Popmyna MNnaHKa. SHeprua n bubnnoteka LIOK
NMMynbC POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpbITWE 1 UccneoBaHne PoToadgexTa. Bubnmoteka LLOK
OnbITel A. . CToNeToBa https://m.edsoo.ru/ffOcffc4
3aKoHbI hoTO3PPEKTA. Y paBHEHNE
42 3|71HIJJTe(V*I)Ha ﬂ(*;q()*)OTOS(*)(*F))eKTa «KpacHas bubnmoreka LIOK
A - <P https://m.edsoo.ru/ff0d015e
rpaHunua» oToaddekTa
43 [JasneHue ceeta. OnbIThl 1. H. Jlebeaesa. bubnmoteka LLOK
XUMMYecKoe AeicTBKe CBETA https://m.edsoo.ru/ff0d04a6
TexXHMYeCKMe YCTPOCTBa 1 NpaKTNYecKoe
44 npuMeHeHne: POTO3NEMEHT, (DOTOAATUNK,
COMHeYHasn 6aTapes, CBETOAMNOA
45 PeLleHue 3aga4 Nno TeMe «3N1eMEHTbI Bubnmoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbIThl
46 Peseptopaa no paccesHUIo 0-4acTul, bubnmoteka LIOK
' https://m.edsoo.ru/ff0d091a
MnaHeTapHasa Mojesnb atoma
bnbnmoteka LIOK
47 MocTynate! bopa https://m.edsoo.ru/ff0dOafa
M3nyuyeHune 1 nornoLleHne poTOHOB Npu
y » P P bubnnoteka LIOK
48 nepexofe atoma C O4HOr0 YPOBHS 3HEPTUn

Ha Apyroi. Bugbl cnekTpos

https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonHoBble cBolicTBa YacTuL,. BonHbl ge
Bpoiinsa. KopnycKynspHO-BOMHOBOWA
Ayann3m. CnoHTaHHOEe W BbIHY)XXEeHHOe
n3ny4veHve

bubnmoteka LLOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITME pagnoakTMBHOCTU. ONbIThI
Pesepdhopga no onpegeneHuto cocrasa
PaavoaKTUBHOIO N3/yYeHNs

bubnmoteka LLOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CsolicTBa anblpa-, 6eTa-, raMma-n3snyyeHus.
BnvsiHve pagnMoakTUBHOCTM Ha XXMBble
OpraHv3msl

OTKpbITME NPOTOHA N HETPOHa. M130TonNbI.
Anbha-pacnag. NeKTPOHHbINA 1
MO3UTPOHHBLIN 6eTa-pacnad. Mamma-
n3nyyeHve

SHeprus cBs3n HYK/IOHOB B siApe. AhepHble
peakuuun. AnepHblil peaktop. Mpobnemsl,
MepcrneKkTMBbI, 3KONOrMYeCKNe acrekTbl
ALEPHON 3HePreTUKN

AnemeHTapHble YacTumubl. OTKpbITHE
no3nTpoHa. MeTo/bl HabNHAEHNSA 1
perncTpauunmn afieMeHTapHbIX Yactul,.
Kpyrnbiin cton «®yHaaMeHTa/IbHble
B3aMMO/EeNCTBMS. EAMHCTBO (hM3MUECKON
KapTUHbI MUpa»

Bup 38é3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, NIAHETbI, UX BUAMMOE ABVXKEHNE.
ConHeyHas cucrtema

bubnunoteka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoteka LIOK
https://m.edsoo.ru/ff0d1356

bubnunoteka LIOK
https://m.edsoo.ru/ff0d0e38

56

ConHue. ConHeyHaa akTMBHOCTb. MICTOYHUK
3Heprum ConHua 1 3Bé3q



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

3BE3/bl, NX OCHOBHbIE XapaKTepUCTUKMN.
3Bé3/bl rNaBHOM NOCeA0BaTENbHOCTH.
BHyTpeHHee cTpoeHue 3BE34. CoBpPeMeHHbIe
npeacTaB/IeHNs O NPOUCXOXAEHUN U
agontoumm ConHua 1 3Be3[

MpneuHblil MNyTb — Hawwa ManakTmka.
MonoxkeHwe n gemxeHne ConHua B
ManakTuke. ManakTMKKN. YE€pHble Ablpbl B
AApax ranakTmk

59

BceneHHasn. PasberaHue ranaktuk. Teopus
bonbLuoro B3pbiBa. PeNMKTOBOE MU3Ny4YeHue.
MeTaraniakTuka

60

61

HepeLueHHble NPo61eMbl aCTPOHOMMI

0606L1eHMEe TEMbI «3NEMEHTbI aCTPOHOMUM
N acTPOQU3NKIN»

62

O606LLaroLMIA YPOK. Ponb (hn3NKK 1
acTPOHOMWM B 3KOHOMUYECKOWA,
TEXHO/IOMMYECKOW, COLMaNTbHOM N 3TUYECKOA
cthepax AesaTenlbHOCTU YenoBeKa

63

O606LaroLmin ypok. Ponb 1 MecTo usnkm
1 aCTPOHOMUW B COBPEMEHHOM Hay4HOM
KapTUHe Mmpa

64

65

O6o6watoLLmin YpoK. Ponb ranyeckom
Teopuy B (YOPMUPOBaHUM NPELCTaBEHNI O
(h3nyeckoin KapTuHe Mmpa

O6o06watoLLmMin ypoK. MecTo (hM3nyecKoit
KapTVHbI MM1pa B 06LLEM PALY COBPEMEHHbIX
eCTeCTBEHHO-HaY4YHbIX NPeSCTaBeHN 0




npupose

66 Pe3epBHbIil ypoK. MarHuTHoe none. 1
ANeKTpOMarHUTHas MHAYKLMSA

67 Pe3epBHbIit ):pOK. OnTuka. OCHOBBbI 1
crnewLmanibHON TeOPUU OTHOCUTE/ILHOCTY

68 Pe3epHblil ypoK. KBaHTOBast (n3snka. 1 Bbubnnoreka LIOK
ANeMeHTbl aCTPOHOMMUU U aCTPOPU3NKN https://m.edsoo.ru/ff0d1784

OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 68



https://m.edsoo.ru/ff0d1784




Jlnct pononHeHU N U3SMeHeHuu

Hara XapakTepucTHKAa H3MEHEHUH PexBHU3HUTHI IHoanuce
BHECECHH S AOKYMEHTA, JIMna,

U3MEHEeHU KOTOpPbIM BHeECILEro
3aKpeIJieHo 3anmuch

HU3MCHCHHUC
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