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MOACHUTE/IbHAA 3ANUCKA

Mporpamma no ¢um3nke 6a30BOro YpoBHA Ha YPOBHe cpeaHero obuiero obpasoBaHma pa3paboTaHa Ha
OCHOBE MOJIOXKEHWN N TPebOoBaHUI K pe3yabTaTamM OCBOEHWUS OCHOBHOW 06pa3oBaTesibHOM NPOrpammbl,
npeactasneHHblx B PrOC COO, a TaKkKe ¢ yuéTom denepanbHoOM paboyelt Nporpammbl BOCIUTAHUA U
KOHLLenuMn npenogasanua ydebHoro npeameta «Pursmka» B obpasoBaTenbHbIX OpraHM3aLmax
Poccuitckoin Pepepaumn, peanunsyowmx oCHOBHble 06pa3oBaTeibHblE NPOrPaMMbl.

CopeprkaHue nporpammbl No ¢pM3MKe HanpaBieHo Ha GOPMUPOBAHME ECTECTBEHHO-HAYYHOM KapTUHbI
Munpa obyyatowmxcs 10-11 knaccos npu 0byvyeHUn Ux pu3nMKe Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-AeATeIbHOCTHOro noaxoaa. Mporpamma no ¢pusmke cootsetcTeyeT TpebosaHuam Groc CO0
K NIaHMPYEMbIM JIMYHOCTHbIM, MPEAMETHbLIM M MeTanpeaMeTHbIM pe3y/ibTaTam 0bydyeHuUn, a TaKKe
Y4YMTbIBaeT He0bXo0A4MMOCTb peannsaunm mexnpeameTHbIX cBA3e GU3NKN C eCcTeCTBEHHO-HaY4YHbIMU
y4ebHbIMM NpegmeTamu. B Helt onpenenstoTca OCHOBHbIE LeAn nsyyeHnsa GU3MKKU Ha YPOBHE CcpeaHero
obuero o6pasoBaHus, NIaHMPYEMble Pe3y/ibTaTbl OCBOEHUA Kypca GU3UKKU: IMYHOCTHbIE,
MeTanpeameTHble, pegMeTHble (Ha 6a30BOM ypoBHE).

Mporpamma no ¢$pu3nKe BKAOYAET:

® NJaHMpyemble pe3yabTaTbl OCBOEHMA Kypca GM3NKKM Ha 6HA30BOM YpOBHE, B TOM Yncae
npegmMeTHble pesy/bTaTbl N0 rogam obydeHus;

e coaepskaHue yyebHoro npeameta «Pusmka» no rogam obyyeHus.

dur3mMKa Kak HayKa 0 Hanbonee obLLMX 3aKOHAX NPMPOAbI, BbICTYNas B KayecTse y4ebHOro npeameTa B
LLKO/1e, BHOCUT CYLLLECTBEHHbIN BKAa B CUCTEMY 3HAHMI 06 oKpyrKatowem mupe. LLIKonbHbIN Kypc
dU3MKN — cnucTemoobpasytowmii ANa ecTeCTBEHHO-HAYYHbIX y4ebHbIX NpegMeToB, NOCKObKY
dun3nYeCcKne 3aKOHbI 1eXKaT B OCHOBE MPOLLECCOB U ABMEHWUIM, U3ydaeMbiX XMMUEN, Bruonoruei,
dusnyeckoi reorpadueit u actpoHommen. McnosnbsoBaHMe M aKTUBHOE NMPUMEHEHUE PU3UYECKUX
3HaHWUI onNpeaenneT XxapakTep 1 pasBUTUE PAa3HOOBPA3HbIX TEXHONOMNI B chepe sHEepPreTUKM,
TpaHCMNopTa, OCBOEHMA KOCMOCA, NOYyYeHMA HOBbIX MaTePManoB C 3aJaHHbIMU CBOMCTBAMU U APYTUX.
N3yyeHne pU3NKM BHOCUT OCHOBHOW BKNa4 B GOPMMUPOBAHNE €CTeCTBEHHO-HAYYHOW KapTUHbI M1Pa
obyyatowmxcs, B GOpMUpPOBaHME YMEHUIN MPUMEHATb Hay4YHbI MeToA, NO3HAHMA MPU BbIMONHEHUM UMK
y4ebHbIX MccneaoBaHuUMn.

B ocHOBY Kypca ¢pU3MKKM 451 YPOBHSA cpeaHero obuiero obpasoBaHUA NOMOXKEH psa UAel, KoTopble
MOHO PaccMaTpMBaTb KaK NPUHLMMNbI €ro MOCTPOEHMS.

Maes uenocTHoCTU. B COOTBETCTBUM C HEW KypPC ABAAETCA JIOTMYECKM 3aBEPLIEHHBIM, OH COAEPKUT
mMmaTtepuan U3 Bcex pasgenos GpU3MKK, BKAOYAET KaK BOMPOCHI KNAaCCUUYECKON, TaK U COBPEMEHHOM
duU3MKM.

Naes reHepanmsaumn. B cooTBETCTBMM C HEl maTepuan Kypca ousmnkmu obbeguHEH BOKPYT PU3MUECKMX
Teopuin. Beaywmm B Kypce aBaseTca GopmMUpoBaHNE NPeaCTaBAEHMI O CTPYKTYPHbIX YPOBHAX MaTepuu,
BeLlLecTse 1 nose.



Naea rymaHuTapusaumu. E€ peanusauma npeanonaraeT UCNoib30BaHMe r'yMaHUTapHOro NoTeHuuana
bU3nYEeCKOM HayKM, OCMbIC/IEHME CBA3WN Pa3BUTMA GU3MKM C Ppa3BUTMEM OBLLECTBA, a TaKKe C
MMPOBO33PEHYECKMMM, HPABCTBEHHbIMM U 3KOIOTMYECKMMM Npobaemamu.

Maes npuKknagHoli HanpasieHHOCTU. Kypc dU3nKmM npeanoiaraeT 3HaKOMCTBO C LUMPOKUM KPYrom
TEXHUYECKMX U TEXHOIOMMYECKUX MPUIOKEHUIA N3YYEHHbIX TEOPUIA U 3aKOHOB.

Naesa skonormsaumm peannsyercsa nocpeacTsom BBEAeHNA 3/1eMEHTOB CoAepKaHNA, NOCBALWEHHbIX
3KoNI0rMYecKnUm npobiemam coBpeMeHHOCTU, KOTOPbIe CBA3aHbl C Pa3BUTUEM TEXHUKMU U TEXHONOTUIA, a
TaKe 0bcyaeHna npobaem paumoHanbHOro NPMpPoaonNo/b30BaHMUA U SKONOrMYECcKo be3onacHoCTU.

CTep’KHEeBbIMM 31eMEHTAaMM Kypca GU3UKM Ha YPOBHE cpeaHero obuiero ob6pasoBaHma ABAAIOTCS
du3nyeckune Teopun (popmuposBaHmne NpeacTaBAeHUA O CTPYKTYpe NocTpoeHUs GU3MYECKon Teopuu,
poan GyHAAMEHTAIbHbBIX 3aKOHOB M NMPUHLMUMNOB B COBPEMEHHbIX NPEeACTaBAEHUAX O NPUPOAE, FPaHMLLAX
NPUMEHUMOCTU TEOPUI, ANA ONUCAHUSA eCTECTBEHHO-HAY4YHbIX SIBIEHUI M NPOLLECCOB).

CUCTeMHO-AeATeNIbHOCTHbIM Noaxo4 B Kypce GU3MKM peannsyetcs npexae BCero 3a CHET opraHmMsaumnm
3KCNepuMMeHTaNbHOM AeAaTenbHOCTU obyyatowmxca. Ans 6a3oBoro ypoBHA Kypca GU3nKK — 3TO
NCMNONb30BaHWE CUCTEMbBI GPOHTAJIbHbBIX KPAaTKOBPEMEHHbIX SKCNEPUMEHTOB M NaBOPATOPHbIX PaborT,
KOTOpble B nporpamme no ¢pusmnke obbeanHeHbl B 06LLMIA CIMCOK YHEHUYECKMX NPAKTUYECKUX paboT.
BblaeneHue B yKazaHHOM nepeyHe NabopaTopHbIX PpaboT, NPOBOAUMBIX A8 KOHTPOA U OLLEHKM,
OCYLLECTBASETCS Yy4aCTHMKaMM 06pa3oBaTeIbHOro NpoLecca Ucxoan 3 ocobeHHoCTel NAaHMPOBAHNA U
OCHaLleHns KabuHeTa Ppusnkun. MNpur aTom obecneymsaeTca osnageHne obyyatoWwmMmmca yMeHUAMM
NPOBOAMUTb KOCBEHHbIE M3MEPEHUS, NCCNEA0BAHMA 3aBUCUMOCTEN GU3NYECKMX BEANYMH U MOCTAHOBKY
OMNbITOB MO NPOBEPKE NPenONKEHHbIX TMMNOTES.

bonbloe BHUMaHWe yaenaeTca peleHnIo PacyéTHbIX U KayecTBeHHbIX 3a4ad. [pn aTom 4na pacvéTHbIX
3a/a4 NpPMoOpUTETOM ABNAIOTCA 334a4M C ABHO 334aHHOM pU3MYECKO MoAeNblo, MO3BoAAOWMNE
NPUMEHATb U3y4YeHHble 3aKOHbI M 3aKOHOMEPHOCTU KaK U3 04HOro pasaena Kypca, Tak U MHTerpmpys
3HaHMA U3 pa3HbIx pa3aenos. [1na KayecTBEHHbIX 33434 NPUOPUTETOM ABNAIOTCA 3afaHNA Ha
06bACHEHWE NPOTEKAHUA PUINYECKUX ABIEHUIN M NPOLLECCOB B OKPYKAOLLEN KU3HU, TpebyloLme
Bblbopa GM3MYeCcKoNn moaenm ANA CMTyaunmn NPakTUKO-OPUEHTUPOBAHHOMO XapaKTepa.

B cootBeTcTBUMK Cc TpeboBaHnammn PrOC COO K maTepuasibHO-TEXHUYECKOMY obecrnedyeHuto y4ebHoro
npouecca 6a30Bblii ypoBEHb Kypca PU3NKM HA YPOBHE cpeaHero obuiero obpasoBaHma JOKEH
M3y4aTbCA B YC/IOBUAX NPeaMEeTHOro KabuHeta GU3MKKN MAN B YCIOBUAX MHTErPUPOBAHHOIO KabuHeTa
npeameToB eCTeCTBEHHO-HAy4YHOro uuKaa. B kabuHete dmsnKM AonKHO 6bITb HEOOXOAMMOE
nabopatopHoe obopyaoBaHMe A5 BbINONHEHUSA YKa3aHHbIX B NPorpamme no ¢pusmKe yyeHMYecknx
NPaKTUYeCKUX paboT U AeMOHCTpaLUnoHHoe obopyaoBaHue.

[emoHcTpaumoHHoe 06opyaoBaHne GopmMuUpyeTca B COOTBETCTBUM C NPUHLMNOM MUHUMANbHOM
[OCTaTOYHOCTM U 0becneymBaeT NOCTAHOBKY NEPEUYUC/IEHHbIX B TPOrpamme no GU3nKe KaoYeBbIX
AEMOHCTPaLMit ANA UCCNeL0BaHNA U3yYaeMblX ABJEHUI U NPOLECCOB, SMMUPUYECKUX U
byHOAMEHTaNbHbIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUIA.

NabopaTtopHoe obopyaoBaHue ANA YYEHUYECKMX NPaKTUYECKMX paboT popmupyeTcs B BUge
TEMATUYECKUX KOMMJIEKTOB M 0becneynBaeTca B pacyéte 04HOr0 KOMNAEKTA Ha ABYX 0byyatoLmxca.
TemaTnyeckne KOMNAEKTbl N1abopPaTOPHOro 060pPYA0BAHNA AOMKHbI ObITb NOCTPOEHbI HA KOMMIEKCHOM



MCMONb30BaHNKN aHaANOroBbIX U LMdPOBLIX MPMBOPOB, a TAKIKE KOMMbIOTEPHbBIX U3MEPUTESbHbIX CUCTEM
B BUAe uMdppoBsbIx 1abopaTopuii.

OCHOBHbIMW UENsiMU U3ydeHns Gp13nKM B 0bLLem 06pa3oBaHUK ABASIOTCA:

e (dopmupoBaHMe NHTepeca U CTpeMIeHNA 06yUaIoLWMNXCA K HAYYHOMY U3YyUYeHUI0 NPUPoabl,
pPa3BUTME UX MHTENIEKTYA/IbHbIX U TBOPYECKNX CNOCOBHOCTEN;

® pa3sutue ﬂpe,ﬂ,CTaBHEHMVI O Hay4YHOM meToae NO3HaHUA U CbOpMVIpOBaHMe
ncenenoBaTe/IbCKoro OTHOWEHUA K OKPYXKatloWUM ABEHUAM,

o  (HOpMMPOBaAHME HAYYHOTO MMPOBO33PEHUSA KaK pe3y/ibTaTa U3yYeHUA OCHOB CTPOEHMUS
MaTepum 1 GyHAAMEHTaNbHbIX 3aKOHOB GU3MKMK;

o dopmMmnpOoBaHME YMEHUN OBBACHATL ABMEHMA C UCNOb30BaHMEM GU3NYECKUX 3HAHUI U
Hay4HbIX AOKA3aTENbCTB;

o dopmMmmnpoBaHMeE NPeaCcTaBAEHNN O POAU GUIUKK AN1A PA3BUTUA APYTUX €CTECTBEHHbIX HAYK,
TEXHUKWN U TEXHONIOTUIA.

JocTuKeHuMe 3TUX uenei obecneynBaeTcs pelleHnem caeayroLlmx 3a4a4 B NpoL,ecce n3ydyeHus Kypca
dU3NKM Ha ypoBHe cpeaHero obuero obpasoBaHus:

® npuobpeTeHne cucTeMbl 3HaHUIN 06 06LWMX PU3NUYECKMX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUAX,
BK/IIOYAs MEXaHUKY, MONERYNAPHYIO QU3MKY, INEKTPOANHAMMKY, KBAHTOBYHO GU3UKY U
3N1eMeHTbl acTPOPUIUKK;

e  (HopMUPOBaAHNE YMEHUIA NPUMEHATb TEOPETUYECKME 3HAHUA A7 06bACHEHNA GUINYECKUX
ABJIEHUIA B NPUPOAE U AN1A NPUHATUA NMPAKTUYECKUX PELLEeHNA B NOBCEAHEBHOM KU3HY;

e 0OCBOEHMe crnocoboB peLleHMna pa3InNYHbIX 3a4a4 C ABHO 3aaHHOM GM3MUYECKON MOLENDIO,
33434, NoApa3yMeBatoLLNX CamMOCToATeIbHOe co3aaHne pusmdeckoint moaenn, afeKkBaTHOM
YC/NIOBUAM 334a4K;

® MOHMMaHMe GU3MYECKMX OCHOB U MPUHLIUMOB AENCTBUA TEXHUYECKMX YCTPOWCTB U
TEXHO/IOMMYECKMX NPOLLECCOB, UX BAUAHMUA Ha OKPYKaloLLYIo cpeay;

e 0OBA3aAEHME METOAAMM CAMOCTOATENBHOMO NAAHMPOBAHMA N NPoBeAeHNA GU3NYECKUX
3KCMEepUMEHTOB, aHaAn3a M UHTepnpeTaumMm nHdopmaumm, onpeaeseHns A40CTOBEPHOCTH
No/y4YeHHOro pesybTaTa;

®  CO3jaHWe YCN0BUIA ANA Pa3BUTUA YMEHUI NPOEKTHO-UCCAeA0BATEIbCKOM, TBOPYECKOM
OeATeNbHOCTU.

Ha nsyyeHue ¢pusnkm (6a3osblli ypoBEHb) Ha YPOBHE cpegHero obuero obpasoBaHuMaA oTBoaAnTCA 136
yacos: B 10 knacce — 68 yacos (2 yaca B Hegentw), B 11 Knacce — 68 yacos (2 4aca B Heaeno).

Mpeanaraembiii B nporpamme no ¢usmnke nepeveHs 1abopaTopHbIX U NpakTMYeckux pabot asnserca
PEKOMEHA0BaHHbIM, y4UTEb AeNaeT Bbi6op nposeaeHUA 1abopaTopHbIX PaboT M OMbITOB C YYETOM
WMHAMBUAYANbHbIX 0COBbeHHOCTel obyyatoLmxca.



COOEPHAHUNE OBYYEHUA

10 KJTACC

Paspgen 1. ®1M3nKa n meToabl HAy4HOroO NO3HAHMA

du3nka — HayKa o npupoge. HayuyHble MeToabl NO3HAHMA OKPYKatoLWEro Mnpa. Posib 3KCneprumMeHTa u
TEopPWUU B NpoLecce No3HaHUA NPUPOAbl. IKCNEPUMEHT B GU3UKe.

MOAEﬂMpOBaHMe d)VI3I/I‘-IeCKVIX ABJIEHUI U npoueccos. Haquble runoTesbl. PU3nyecKme 3aKOoHbI U
Teopuu. NpaHULLbl TPUMEHUMOCTHU cbmsmqecxmx 3aKOHOB. [TpMHUMN COOTBETCTBUA.

Ponb 1 mecto ¢pM3nKM B GOpMUPOBAHUM COBPEMEHHOM HayYHOM KapTUHbI MUPA, B MPaKTUYECKOMN
OeATeNbHOCTU Ntoaen.

JemoHcTpaumm

AHanorosble n Ll,l/ld)pOBbIe N3MepuTenbHble I'Ipl/l60pb|, KOMMNbKOTEPHbIE AAaTYNKNU.

Pasgen 2. MexaHuKa
Tema 1. KnHematuka

MexaHuyeckoe asuxkeHne. OTHOCUTENIbHOCTb MEXaHNYECKOro ABMKeHUA. Cuctema oTcyéTa.
TpaeKtopwus.

MepemelleHme, CKOPOCTb (CpeaHAA CKOPOCTb, MTHOBEHHAsA CKOPOCTb) U YCKOPeHWe maTepuanbHom
TOYKM, UX NPOEKLMN HA OCU CUCTEMbI KOOpPANHAT. CIOXKEHNE NepemeLLeHNt U CI0XKeHWe CKopoCTel.

PaBHOMeEpPHOE 1 PaBHOYCKOPEHHOE NPAMOIMHENHOE ABUMKEeHWE. TPpadUKM 3aBUCMMOCTU KOOPAMHAT,
CKOPOCTU, YCKOPEHUA, NYTU 1 NEPEMELLEHNA MaTepPUanbHOM TOUKM OT BPEMEHMU.

CsobogHoe nageHue. YckopeHne cBoboaHOro nageHus.

KpusonnHeitHoe asukeHue. [1BuUKeHne maTepmanbHOM TOYKN NO OKPYMKHOCTU C NOCTOAHHOM Mo
MOZY/110 CKOPOCTbIO. YrN0BaA CKOPOCTb, IMHENHAA CKOpoCTb. Mepuoa 1 yactota obpalleHus.
LleHTpocTpeMmuTenbHoOe yCKopeHue.

TexHW4YecKme yCTpoMCTBa U NPAKTUYECKOe NPUMEHEHME: CNNAOMETP, ABUXKEHME CHAapPALOB, LEenHble U
peméHHble nepegauun.

JemoHcTpaunm
Mogenb cuctembl OTCHETA, NNOCTPALUA KUHEMATUYECKUX XaPaKTEPUCTUK ABUKEHUA.

MpeobpaszoBaHue ABUMKEHNIN C UCMNO/Ib30BAHUEM NPOCTbIX MEXaHM3MOB.



MageHuWe Ten B BO3AyXe U B Pa3peKeHHOM MPOCTPAHCTBE.

HabntogeHue aBu»KeHUA Tena, 6PoLEHHOro No4 Yr/1I0M K TOPU3OHTY U FOPU3OHTA/IbHO.
N3mepeHune yckopeHus cBob6oaHOro NnaseHus.

HanpaBneHne cKopocT Npu ABUMKEHUN MO OKPYKHOCTMU.

YueHMUYeCcKMin IKCNePUMEHT, 1abopaTopHble paboTbl

MN3yyeHne HepaBHOMEPHOIO ABUMXKEHUA C Lie/Iblo onpeaeseHna MrHOBEHHOM CKOPOCTMU.

NccnepgoBaHme COOTHOLWEHMA MeXAY NYTAMM, NPONAEHHbIMU TEJIOM 3a NOC/AeA0BaTe/IbHble paBHble
NPOMEKYTKM BPEMEHW NPU PaBHOYCKOPEHHOM A,BUMKEHMM C HaYaIbHOW CKOPOCTbIO, PAaBHOM HYJIO.

MN3yyeHune ABUNKEHUA LIAPUKA B BA3KOM KUAKOCTU.

MN3yyeHune aBuKeHUA Tena, BpOoLLEHHOro roOpU30OHTabHO.

Tema 2. AuHamuKa

MpuHUMN oTHocKTeNnbHOCTM Mannnen. MNepBbi 3aKOH HbloToOHA. MHepuManbHble CUCTEMbI OTCYETA.

Macca Tena. Cuna. MpuHUMN cynepnosnumnm cun. Bropoi 3akoH HbloToHa gna maTepuanbHOM TOUKM.
TpeTuii 3aKkoH HbOTOHA ANA MaTepuanbHbIX TOYEK.

3aKOH BCcemunpHoOro TaroteHnaA. Cuna taxecTtu. [lepBaa KOCMUYeECKaa CKOPOCTb.
Cuna ynpyroctn. 3akoH lNyka. Bec Tena.

TpeHue. Buabl TpeHns (MOKoA, CKoNbXKeHUs, KadeHus). Cuna TpeHus. Cyxoe TpeHune. Cuna TpeHus
CKOIbXKEHMA U cnna TpeHuA nokoA. KoadpduumeHT TpeHns. Cuna conpoTUBAEHUA NPU ABUKEHUM TeNa B
KUOKOCTM UK rase.

MocTynaTenbHoOe M BpalLaTesibHOe ABUXKeHWe abcontoTHO TBEPAOro Tena.
MOMEHT CMAbl OTHOCUTENIbHO OCU BpaLeHuA. [1aevo cmabl. YCA0BMA paBHOBECUA TBEPLOro Tena.

TexHU4YecKne ycTponicTBa U NpakTUYeCcKoe NpMMeHeHNe: NoALWUNMHUKN, ABUKEHNE UCKYCCTBEHHbIX
CNYTHWUKOB.

JemoHcTpauymm

fiBneHne nHepuum.

CpaBHeHMe macc B3auMogeNCTBYHOLWNX TeN.
BTopoli 3aKkoH HbloTOHa.

N3mepeHue cun.

CnoxeHune cun.

3aBMCMMOCTb CU/IbI YNPYTOCTM OT Aedopmaumn.



HeBecomocTb. Bec Tena npu ycKopeHHOM NOAbEME U NAfEHUMN.
CpaBHeHMe CUA TPEHUA MOKOA, KAYEHUA U CKONbKEHWUSA.
Ycnosua paBHoBecua TBEPAOro Tena. Buasl pasHoBecus.
YuyeHMYeCcKnin IKCNepuMEHT, 1abopaTopHble paboThbl

N3yyeHne aBuKeHMA BpycKa No HAKNOHHOM NIOCKOCTMU.

NccnepgoBaHme 3aBUCMMOCTM CUA YNPYTOCTU, BO3HMKAIOLWMX B MPYXKMHE U pe3MHOBOM 0bpasLe, OT X
aedopmaumu.

NccnepoBaHue ycnoBUin paBHOBECUS TBEPAOIO Tesla, MMEHOLLEro OCb BPaLLEHMs.
Tema 3. 3aKOHbI COXpaHEeHMA B MexXaHuKe

VlMﬂyl]bC MaTepmaanoﬁ TOYKH (Tena), CNCTEMDbI MaTepUa/ZibHbIX TOYEK. V]Mﬂyﬂbc CHUNbl U UIBMEHEHNE
nmnysbca Tena. 3aKoH COXpaHeHMA nMmnyabca. PeakTUBHOE ABUXKEHMeE.

PaboTa cnnbl. MOWHOCTb CUbI.
KnHeTuyeckan saHeprua maTepuasibHOM TOYKU. Teopema 06 M3MeHEHUM KUHETUYECKOWN SHEePruu.

MoTeHUuManbHasa sHeprua. NoTeHuManbHas aHeprus ynpyro AedpopmMmpoBaHHON MPYXHKUHbI.
MoTeHUManbHasA sHeprua Tena 613N NOBEPXHOCTUN 3eMAu.

MoTeHUWanbHbIE N HENOTeHUMaNbHble cubl. CBA3b pa6OTbI HenoTeHUnanbHbIX CUN C USMEHEHNEM
MeXaHNYeCcKom HEPrnm CUCTemMbl TeN. 3aKoH COXpaHeHUA MeXaHU4YeCcKom IHeprun.

Ynpyrve v Heynpyrue CTONKHOBEHMUS.

TexHUYecKme yCTPOMCTBa U NPaKTUYeCcKoe NPUMEHEHME: BOAOMET, KOMNEP, NPYKUHHbIA NUCTONET,
OBUMKEHMNE paKerT.

JemoHcTpaumm

3aKOH COXpaHeHMA MMnybca.

PeaKTBHOE ABUXKEHME.

Mepexo NOTEHLMANbHOWN SHEPTUM B KUHETUYECKYIO M 06paTHO.

YUeHNYeCKuii IKCNepuUMeHT, labopaTopHble paboTbl

MN3yyeHme abCcoNOTHO HEYNPYroro yaapa ¢ NOMOLbIO ABYX O4MHAKOBbIX HUTAHbIX MAaATHUKOB.

WccnepoBaHue cBA3n paboTbl CUAbI C UISMEHEHMEM MEXAaHUYECKOM 3HEePrMM TeNa Ha npumepe
pacTAXKeHUA pe3nHOBOro XryTa.

Pasgen 3. MonekynapHaa ¢usnka 1 TepMmogmMHaMmnKa



Tema 1. OCHOBbI MONEKYNAPHO-KMHETUYECKON Teopumn

OCHOBHble NONOXEHUA MONIEKYNAPHO-KMHETUYECKON TEOPUMN N NX ONbITHOE 0H6oCcHOBaHMe. BpoyHoBCKoe
asukeHue. Ouddysus. Xapaktep ABUKEHMA U B3aMMOLENCTBMA YacTuL, BewwecTBa. Moaenu ctpoeHus
rasos, *XMAKOCTEM U TBEPADLIX TEN U 0OBACHEHWE CBOMCTB BELLLECTBA Ha OCHOBE 3TUX Moaenei. Macca u
pasmepbl moaeKkyn. KonnyecTtso sewecTtsa. lNoctoaHHaa ABoragpo.

Tennosoe pasBHoBecue. Temnepatypa u eé namepeHue. Likana temnepatyp Uenbcua.

Mogaenb naeanoHoro raza. OCHOBHOE ypaBHEHWE MONEKYNAPHO-KUHETUYECKOM TEOPUM UAEANBHOTO
rasa. A6CcosiloTHaA TeMnepaTypa Kak mepa cpegHen KUHETUYECKOM SHEPTMM TENIOBOTO ABUMKEHNA
yactuu rasa. LLKkana temnepaTyp KenbBurHa. Na3oBble 3aKoHbI. YpaBHeHUe MeHaeneesa—KnanenpoHa.
3akoH lanbToHa. M3onpouecchl B naeanbHOM rase ¢ NoCTOAHHbIM KOJIMYECTBOM BELLECTBa.
lpaduueckoe npeacTaBieHme U30NPOLECCOB: U30TEPMA, M30X0Pa, n3obapa.

TexHUYeCKMe yCTPOMUCTBA U NPAKTUYECKOE NPUMEHEHME: TEPMOMETP, BapomeTp.
JemoHcTpaunm

OnbITbl, A4OKa3bIBalOLWME AUCKPETHOE CTPOEHME BellecTBa, poTorpadum Monekyn opraHNYecKmx
CoeMHEHUN.

OnbITbl No AU PY3nUN }KUAKOCTEN U Fa30B.

Mogaenb 6poyHOBCKOrO ABUMKEHMA.

Mogenb onbita LUTepHa.

OnbITbl, 4OKa3bIBAOLWME CYLLECTBOBAHNE MEKMOJIEKYIAPHOIO B3aMMOLENCTBUA.
Mogaenb, UNNIOCTPUPYIOLLAA NPUPOAY AABJEHMSA ra3a Ha CTEHKM cocyaa.

OnbITbl, NANKOCTPUPYIOLLNE YPABHEHWNE COCTOAHUA MAEANBHOIO ras3a, M30MpoLeccol.
YUYeHUYeCcKuMii IKCNepuMeHT, labopaTopHble paboTbl

OnpegzeneHne maccbl BO34yxa B KNaCCHOWM KOMHaTe Ha OCHOBE M3MepeHUit 06bEma KOMHaTbl, faBNeHUs
M TeMnepaTypbl BO34yXa B HEMl.

NccnepoBaHme 3aBUCMMOCTM MeXKAY NapameTpamm COCTOAHUA Pa3peXeHHoro rasa.
Tema 2. OCHOBbI TEPMOANHAMMUKMN

TepmoamHammyecKan cuctema. BHyTpeHHAA aHeprua TepMmoauHaMUYECKon CUCTEMbI U CNOCobbI eé
nsmeHeHus. Kosmuectso Tennotbl M paboTa. BHYTpEHHAA 3HEprna 04HOaTOMHOIO UAeaibHOro rasa.
Buapl Tennonepeaaym: TenaoNpPoOBOAHOCTb, KOHBEKLMA, U3ydeHue. YaenbHaa Tena0EMKOCTb
BewecTsa. Kosmyecteo TenaoTbl Npu Tenaonepesadye.

MoHATMe 06 agmabaTHoOM npouecce. [epBbili 3aKOH TEpMOAUHAMUKK. [pUmMeHeHe NepBoro 3akoHa
TepMOoANHAMUMKU K nsonpoueccam. Mpaduueckan nHTepnpeTauns paboTol rasa.

BTopoli 3aKoH TepMmoanHammnKK. HeobpaTmocTb NPOLLECCOB B NPUPOE.



Tennosble MalWnHbl. MpUHUMUNBI AEACTBUA TENNOBbLIX MalLKH. Npeobpa3oBaHNs SHEPTUN B TEMNIOBLIX
MalmHax. KoapdumumeHT nonesHoro aeicTems TeNI0BOM MalumHbl. Linkn KapHo 1 ero koadpdpuumneHT
Nnosie3Horo AencTeus. Ikosnornyeckue npobiembl TENNOIHEPIETUKN.

TexHUYeCKMe yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHWE: ABUraTelb BHYTPEHHETO CropaHusa, bbITOBOM
XONOANNBbHUK, KOHAULMOHED.

JemoHcTpaumm

MN3meHeHMe BHYTPEHHEW 3HEPTMM TeNna NpuU CoBepLLeHMM paboTbl: BblIET NPO6KK U3 BYTbINKM NOA,
OeVCTBMEM CXKATOrO BO34yxa, HarpesaHue adupa B NaTyHHON TpybKe NyTém TpeHun
(snpeomemoHcTpaums).

MN3meHeHMe BHYTPEHHEW 3Hepruum (TemnepaTypbl) Tena Nnpu Tenaonepeaadye.

OnbIT No aanabaTHOMY paclIMpPeHKnto Bo3ayxa (OnbIT C BO3AYLIHbIM OTHUBOM).

Moaenu napoBoi TYypbuHbI, ABUraTeNA BHYTPEHHErO CropaHuMA, PeakTMBHOrO ABUraTens.
YueHMUYeCcKMin IKCNePUMEHT, 1abopaTopHble paboTbl

N3mepeHune yaenbHOM TEN0EMKOCTH.

Tema 3. ArperaTHble cocTosHUA BewecTBa. Pa3oBble Nnepexoabl

MapoobpasoBaHue U KoOHAeHcaumA. McnapeHue 1 KuneHue. ABCONIOTHAA M OTHOCUTE/IbHAA BAAXKHOCTb
BO34yxa. HacbllWweHHbIN nap. YaenbHas Tennota napoobpasoBaHus. 3aBUCMMOCTb TEMMEPaTypbl
KUMEeHUA OT AaB/ieHuA.

Teépaoe Teno. Kpucrannnyeckue n amopdHole Tesa. AHM30TPONMA CBOMCTB KpUCTannos. Kuakme
Kpuctannbl. CoBpemeHHble maTtepuansl. [lhasneHne u Kpuctanansauma. YaenbHaa Tennota naasnaeHus.
Cybnumauus.

YpaBHeHMe TennoBoro 6anaHca.

TexHUYEecKMe yCTPOMCTBA U NPaAKTUYECKOE NPUMEHEHWE: TMTPOMETP U NCUXPOMETP, KaNopUMeTp,
TEXHO/IOTUK NOJTYYEHUA COBPEMEHHbIX MaTepnasios, B TOM YMCAe HAHOMATEPWNAIoB, U HAHOTEXHONOTUN.

JemoHcTpaunm

CBOWCTBA HaCbILWEHHbIX NAPOB.

Kunenwne npuY NOHUXeHHOM AaBNeHUN.

Cnocobbl U3mepeHns BIAXKHOCTMU.

HabntoaeHwe HarpeBaHMA M NNABAEHUA KPUCTANIMYECKOrO BELLLECTBA.
JeMoHCcTpauuna KpucTannos.

YUYeHUYeCcKMii IKCNepuMeHT, labopaTopHble paboTbl

|/|3Mep6HMe OTHOCWUTE/IbHOW B/IaXKHOCTHU BO34yXxa.



Paspgen 4. dnekTpoanHammKa
Tema 1. dnekTpocTaTmKa

JNeKTpU3auma Tesl. INeKTPUUYECcKUit 3apaa. [Ba Buaa aneKTpudeckux 3apaaos. [poBoOAHMKY,
OV3NEKTPUKU U NONYNPOBOAHUKN. 3aKOH COXPaHEHUA 3N1eKTPUYEeCKoro 3apaga.

B3aumogaelicTre 3apsaaoB. 3aKoH KynoHa. ToueuHblli 3N1eKTPUYECKUI 3apsad. DNeKTpuyeckoe none.
HanpsaéHHOCTb 3N1EKTPUYECKOro NoAns. MpUHUMN CynepnosnLmMm 31eKTPUYecKmx nonen. JInHum
HaMNPAXKEHHOCTM 3NEKTPUYECKOTO MoAs.

PaboTa cun anekTpoctaTMyeckoro nossa. MNoteHuman. PasHoCTb NoTeHLManos. NpoBoaHNKN 1
ON3NEKTPUKMN B SINEKTPOCTaTUYECKOM none. [ManeKkTpuyeckas NPOHNLAEMOCTb.

DNeKTPOEMKOCTb. KoHAeHCcaTop. DNeKTPOEMKOCTb NIOCKOrO KOHAEHCATOPA. DHEPruA 3apAXKEHHOro
KOHAeHcaTopa.

TexHUYecKre yCTPOMCTBA U MPAKTUYECKOE NPUMEHEHME: 3TEKTPOCKOT, S/IEKTPOMETP,
3NEKTPOCTATUYECKAnA 3aLLMTa, 3a3eMNEHNE 1eKTPoNpMOBOpPOB, KOHAEHCATOP, KONWMPOBAJIbHbIN annaparT,
CTPYMHBIN NPUHTEp.

JemoHcTpaunm

YCTPOMCTBO M NPUHLUN AENCTBUA NEKTPOMETPA.
B3amMmogeiicTeme HasNeKTPU30BaAHHbIX Te.
DNeKTpUYecKoe None 3apAKeHHbIX Ten.
MpPOBOAHUKM B 91E€KTPOCTATUYECKOM NOeE.
DneKTpocTaTuyeckas 3awmTa.

[AN3aNeKTpUKN B 31eKTPOCTaTUYECKOM MNONE.

3aBMCMMOCTb 3/IEKTPOEMKOCTU NJIOCKOrO KOHAEHcaTopa OT MJIoLLaAmM NAaCTUH, PacCTOAHUA MEXKAY HUMM
N AN3NEKTPUYECKOM NPOHMULLAEMOCTHU.

JHeprus 3apsAKeHHOro KoHAEeHcaTopa.

YYyeHUYeCcKUit IKCNepuMeHT, nabopaTtopHblie paboTbl

M3mepeHune 31eKTPOEMKOCTU KOHAEeHcaTopa.

Tema 2. NOCTOAHHBIN 3NEKTPUYECKUIA TOK. TOKM B pas/IMYHbIX cpeaax

INEeKTPUYECKMI TOK. YCNOBUA CYLLLECTBOBAHWUA 3N1EKTPUUYECKOrO TOKa. MCTOYHMKKM ToKa. Cuia ToKa.
MoCTOAHHDIN TOK.

HanpaxeHune. 3akoH Oma anA yyacTka uenu.



3ﬂeKTpVILIeCKOE conpoTusneHune. YaenbHoe conpoTmaaeHme BellecTsa. [ocnegosatenbHoe,
napannenbHoe, cMelWwaHHOe coegunHeHne NpoBOAHUNKOB.

PaboTa asiekTpuyeckoro ToKka. 3akoH Axxoyna—/leHua. MoWHOCTb 3/IEKTPUYECKOro TOKa.

DNEeKTPOLABMKYLLAA CUA U BHYTPEHHEe CONPOTMB/IEHNE MCTOYHMKA TOKa. 3aKoH OMa 1A NoNHOM
(3aMKHYTOI) aneKTpuueckol uenun. KopoTkoe 3ambliKaHue.

JNeKTPOHHasA NPOBOAMMOCTb TBEPALIX METANN0B. 3aBUCMMOCTb CONPOTUB/IEHNA METANNOB OT
Temnepatypbl. CBEpXNpPOBOAMMOCTb.

D/IEKTPUYECKMI TOK B BaKyymMe. CBOICTBA 3/IEKTPOHHbIX MYyYKOB.

MonynpoBoaHuKK. CobcTBEHHAA M MPMMECHan NPoBOAMMOCTb MOAYNPOBOAHMKOB. CBOMCTBA p—n-
nepexoaa. MonynposoAHWKoOBbIe NpMUbopbI.

ONeKTPUYECKMIA TOK B PacTBOPaxX M pacniaBax 3/IeEKTPO/IMTOB. DNEKTPOUTUYECKAA ANCCOLMaLLNA.
DNeKTpoans.

DIeKTPUYECKMI TOK B ra3ax. CamocTonaTe/IbHbI U HECAMOCTOATE IbHbIN pa3pad. MosaHus. Maa3ma.

TexHUYecKme yCTPOMCTBa U MPAKTUYECKOE NPUMEHEHME: aMMepMeTp, BOSIbTMETP, PEOCTAT, UCTOUYHUKM
TOKa, 3/1eKTpoHarpeBarte/ibHble NPUBOpPbLI, 31EKTPOOCBETUTE/IbHBIE MPUBOPLI, TEPMOMETP
COMPOTUBAEHMSA, BAKYYMHbIN AMOA, TEPMUCTOPbI U GOTOPE3UCTOPLI, MONYNPOBOAHNKOBbIN AN0A4,
rasibBaHuKa.

JemoHcTpaumm
M3N\epeHMe CU/Ibl TOKa U HanpAXXeHwuA.

3aBMCMMOCTb COMPOTUBIEHUA LUINHAPUYECKUX MPOBOAHUKOB OT AJINHbI, N/IOWAAN NONepeyYyHoro
ceYeHus 1 maTepuana.

CmelwaHHoe coeanHeHne NPoOBOAHUNKOB.

MpsAMoe U3MepeHMne 3NeKTPOABMNKYLLEN CUNbl. KOPOTKOE 3aMblKaHWE raibBaHNMYECKOro 3/1eMEHTa U
OLEHKa BHYTPEHHEro CONpoTUB/EHUA.

3aBMCMMOCTb CONPOTMBAEHUA META/IZIOB OT TEMMEPaTYpbI.

MpOBOAMMOCTb 3/1EKTPO/IMTOB.

McKpoBoit paspaj v NpoBOANMOCTb BO3ayXa.

OAHOCTOPOHHSAA NPOBOAMMOCTb AMOAA.

YyeHMYeCcKuIi SKCNepuMeHT, nabopaTopHble paboTbl

MN3yyeHne cmellaHHOro coeAnHEeHUA Pe3NCTOPOB.

N3mepeHune aneKTPoABUKYLLENA CUAbl UCTOYHUKA TOKa U ero BHYTPEHHEro CONPOTUBAEHUA.

Ha6J'II-OAEHMe I/1EKTPOIN3a.



MexnpegmeTHble CBA3U

MN3yueHne Kypca pusmKm 6a3oBoro yposHsA B 10 Knacce oCyLLeCcTBAAETCA C YH4ETOM coaepiKaTeNbHbIX
MEXKNPEAMETHbIX CBA3EN C KypcaMM MaTeMaTUKK, BUOOTUU, XMMKU, reorpadmm U TEXHONOTUN.

MexKnpegmeTHbIe NMOHATUA, CBA3aHHbIE C U3yYEHNEM METOA0B Hay4YHOro NO3HAHUA: ABMIEHNE, HAYUYHbIN
daKT, runoTesa, pM3MYecKas BENMUYNHA, 3aKOH, TeopuA, HabnoaeHMe, IKCNEPUMEHT, MOAEINPOBaHMe,
MoAe b, U3SMepeHue.

MaTemaTuKa: pelleHmMe CUcTeMbl YpaBHEHWUI, IMHeHan pyHKUMA, Nnapabona, rmnepbosa, nx rpadukm u
CBOWCTBA, TPUroHOMeTPUYECKMUE GYHKLUNU: CUHYC, KOCUHYC, TAHFEHC, KOTAHIeHC, OCHOBHOE
TPUrOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI U UX MPOEKLIMN Ha OCU KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonorua: mexaHuYecKoe ABUNKEHME B XUBOW npupoae, anddysns, o0CMoc, TeNN00BMEH KMUBbIX
opraHun3mMoB (Bnapl Tenionepenayu, TENJI0BOE PaBHOBECUE), SNEKTPUYECKME ABNEHMSA B }KUBOM

npupoge.

XMMMA: AUCKPETHOE CTPOEeHME BELLECTBa, CTPOeHUE aTOMOB M MONEKY/1, MOb BellecTsa, MospHan
macca, Ten/ioBble CBOMCTBA TBEPAbIX TN, UAKOCTEN 1 ra30B, 3/IeKTPUYECKME CBONCTBA METasl/oB,
3NeKTPOANTMYECKaA AMccoumauma, raibBaHuMKa.

Feorpacdus: BNAXKHOCTb BO34yXa, BETPbI, 6apomeTp, TepMoMeTp.

TexHonorus: npeobpasoBaHue ABUHKEHUI C UCNOIb30BAHMEM MEXAHU3MOB, YYET TPEHUA B TEXHUKE,
NOALWMUMHUKK, MCNOAb30BaHNE 3aKOHA COXPaHEHMNA MMMYbCa B TEXHWUKe (paKeTa, BOAOMET U Apyrue),
ABUraTefib BHyTPEHHEro cropaHus, naposas TypbuHa, 6bITOBOM X0N0AUbHUK, KOHAULIMOHEP,
TEXHO/IOTUK NOTYYEHUA COBPEMEHHbIX MaTePUanoB, B TOM YNCAE HAHOMATEPUANOB, U HAHOTEXHONOTUY,
3/1eKTPOCTaTUYECKas 3aLMTa, 3a3eM/IeHME 31eKTPONpPMBOPOB, KCEPOKC, CTPYMHbINM NpUHTEp,
3/1eKTpoHarpeBaTe/ibHble MPUMBOpPbI, 31EKTPOOCBETUTE/IbHbIE NPUBOPSLI, raNbBaHMKa.

11 KNACC

Paspgen 4. dnekTpoanHammKa
Tema 3. MarHutHoe nose. IN1eKTPOMarHMTHasA MHAYKLUMA

MocToAHHbIE MarHMTbl. B3anmoaeincTemne NnocToAHHbIX MarHUTOB. MarHMTHOe nose. BeKTop MarHUTHOM
NMHAYKUMW. TIPUHUMN cyneprno3nLmMm MarHUTHbIX Nosiei. JIMHUM MarHUTHOM MHAYKUMU. KapTUHA ANHKUIA
MarHUTHOM MHAYKLMM NONA NOCTOAHHbIX MarHMTOB.

MarHuTHoe noJie NPOBOAHMKA C TOKOM. KapTUHA IMHUIA MHAYKLMM MarHUTHOIO NOAA AJIMHHOIO
NPAMOro NPOBOAHUKA M 3aMKHYTOMO KONbLLEBOro NPOBOAHMKA, KaTyLKK ¢ TOKOM. OnbIT dpcTeaa.
B3anmogeicTemMe NpoBOAHNKOB C TOKOM.

Cuna Amnepa, eé mogynb 1 HanpasaeHue.



Cuna JlopeHua, eé moaynb M HanpasieHune. [lBUKeHne 3apAKeHHON YacTuLbl B 04HOPOAHOM
MarHuTHom nose. Pabota cunbl JlopeHua.

ABNIeHUE 3N1EKTPOMArHUTHON MHAYKLUMU. MOTOK BEKTOPA MarHUTHON MHAYKUMU. DNEKTPOABUNKYLLAA CUa
WMHAYKLUMW. 3aKOH 3NEKTPOMArHUTHOM MHAYKUMK Papases.

BuxpeBoe anekTpuyecKkoe none. 3J'IeKTpO,£I,BM)KyLLI,aF| Chna MHAOYKUUKM B NPOBOAHWUKE, ABUXKYLLEMCA
nocTynaTtesibHO B OA4HOPOAHOM MAarHMTHOM noJse.

Mpasuno JleHua.

MHOYKTUBHOCTb. ABNEHNE CAMOUHAYKLUNN. DNEKTPOABUKYLLAA CMAA CAMOUHAYKLUMMN.
DHeprnsa MarHUTHOTO MOA KaTYLWKKU C TOKOM.

DNeKTpoMarHMTHoe none.

TexHuyeckue yCTpOl)'ICTBa M NpakKTnyeckoe npmmeHeHme: NOCToOAHHbIe MarHunTbl, 971EKTPOMArHuThbl,
IN1EKTPOABUTATE/Ib, YCKOPUTENU SNNE€MEHTAPHbIX YaCTUL, MHOYKUMNOHHAA Neyb.

JemoHcTpaunm

OnbIT dpcTeaa.

OTKNOHEHME INEKTPOHHOTO Ny4Ka MAarHUTHbIM NOAEM.

JIMHUM NHAYKUUN MArHUTHOTO NoAs.

BsanmoaelictBue AByX NPOBOAHNKOB C TOKOM.

Cuna Amnepa.

OevictBne cunbl JlopeHua Ha MOHbI 31EKTPOANTA.

ABNneHMe aNeKTPOMArHUTHOMN MHAYKLNWN.

Mpasuno JleHua.

3aBUCUMOCTb INEKTPOABUIKYLLEN CUMbI MHAYKLUMM OT CKOPOCTU U3MEHEHUA MAarHMTHOIO MNOTOKA.
ABneHne camouHAYKLUN.

YUeHMUYECKMN SKCNEPUMEHT, TabopaTopHble paboTbl

N3yyeHne MarHMTHOro Noas KaTyLKU C TOKOM.

NccnepoBaHune felcTBMA NOCTOAHHOIO MarHMTa Ha PaMKy C TOKOM.

NccnepoBaHne ABNEHUS 3N1EKTPOMArHUTHOM MHAYKLUMN.

Pasgen 5. KonebaHua v BonHbI



Tema 1. MexaHWyeckme n sneKTpoOMarHuTHble KonebaHus

KonebaTenobHan cuctrema. CBoboaHbleE MexaHUYecKMe KosiebaHua. lapmoHmnyeckme Konebanus. MNepuoga,
YyacToTa, amnanTyaa v ¢asa konebaHui. MNpyKMHHbIA MasTHUK. MaTemMaTUYeCKU MasTHUK. YpaBHeHUe
rapMoHMYecKmx KonebaHuii. MNpespalLeHne sHePrnm NPU rAPMOHUYECKUX KonebaHusX.

KonebaTenbHblin KOHTYp. CBOBOAHbIE 3/1EKTPOMArHUTHbIE KO/1lebaHMA B uAeanbHOM KonebaTesibHOM
KOHTYpe. AHaNorMa mexay MexaHM4YecKMmMM U 3NEKTPOMArHUTHbIMK KonebaHuamum. opmyna TomcoHa.
3aKOH COXpaHeHUs sHeprum B naeabHOM KonebatelbHOM KOHType.

I'Ipep,CTaBneHme O 3aTyXalouwmnx KonebaHunAx. BbIHy)'K,CI,EHHbIe MexaHMYecKkune KonebaHus. PesoHaHc.
BbIHYXAEHHble 3/1IeKTPOMArHUTHble KonebaHusa.

MepemMeHHbI ToK. CUHYCOMAaNbHbIN NepemMeHHbl TOK. MOLWHOCTb NepeMeHHOro Toka. AMNAMTYAHOE U
OeVCTByloLLLeEe 3HAUYEHME CUJIbl TOKA M HanpaKeHus.

TpaHcdopmaTop. Npon3BoLCcTBO, Nepesaya u NnotTpebaeHne aNeKTPUYECKOM SHePrun. DKoNOrMYecKkue
PWCKM NPUY NPOU3BOACTBE 3/1€KTPO3HEPrMK. KynbTypa MCNONb30BaHMNA 31EKTPOSHEPTUN B NOBCEAHEBHOM
HU3HU.

TexHU4YecKme yCTPOMCTBA U MPaKTUYECKoe NPUMEHEHWE: SNIEKTPUYECKUIA 3BOHOK, reHepaTop
nepemMeHHOro ToKa, IMHUK 371eKTponepeay.

JemoHcTpauymm

NccnepoBaHWe napamMeTpoB KosiebaTeibHOM cnucTembl (MPYKMUHHBIA UAM MaTEMATUYECKUIA MAATHUK).
HabntoaeHue 3aTyxatowwmx KoiebaHui.

NccnepoBaHne CBOMCTB BbIHYKAEHHbIX KOnebaHUM.

HabnioaeHune pesoHaHca.

CBob0oaHble 3/1eKTPOMarHuTHble KonebaHus.

Ocumnnorpammbl (3aBUCUMOCTU CU/bl TOKA U HaNPAXKeEHMA OT BpeMeHU) ANA 31eKTPOMarHUTHbIX
KonebaHuit.

Pe3oHaHC npu nocneaoBaTeIbHOM COeAMHEHNN PE3UCTOPA, KaTYLLIKN MHAYKTUBHOCTM U KOHAEeHcaTopa.
Mogenb IMHUM 3NeKTponepeaaYn.

YUeHMYECKMN SKCNEPUMEHT, TabopaTopHble paboTbl

NccnepoBaHme 3aBUCMMOCTM NEPUOAA MasbiX KonebaHuii rpy3a Ha HUTK OT AJIMHbI HUTK U Macchl rpy3a.

NccnepgoBaHve nepemMeHHOro TOKa B LENu M3 Noc/ie0BaTe/IbHO COeANHEHHbIX KOHAEHCATOPa, KaTyLWKU
1 pesuncropa.

Tema 2. MexaHunyeckune u INN1EKTPOMArHNTHbIE BOJIHbI



MexaHnYecKkne BoJHbI, YCI0BUA pacnpocTpaHeHus. MNepuog,. CKopocTb pacnpocTpaHeHMs U ANNHa
BOJIHbI. MonepeyHble U NPOAO/IbHbIE BOJIHbI. MHTepdepeHLMa U AndpaKLmMa MexaHUYeCKUX BOJH.

3BYyK. CKOpOCTb 3BYyKa. [pOMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3ByKa.

INEeKTPOMarHUTHbIE BOHbI. YCN0BUA U3/Ty4E€HUSA SNEKTPOMArHUTHbIX BOAH. B3aMmHan opueHTaumns
BeKTOpoB E, B, V B 3/1eKTpoMarHMTHoOM BosiHe. CBOMCTBA 3/1EKTPOMArHUTHbIX BO/IH: OTPAXKEHUE,
npenomneHune, nonsapusauma, andpakuma, uHtepdepeHuma. CKopocTb 3NEKTPOMATHUTHbLIX BOJH.

LLIKana aneKTpoOMarHUTHbIX BOJIH. MpUMeHeHMe 3N1eKTPOMArHUTHbIX BOJIH B TEXHUKE U BbITY.
MpUHUMNbI PaguocBA3mM U TenesuaeHuns. Paguonokaums.
INeKTPOMarHUTHOe 3arpsisHeHUe OKpYy»KatoLLen cpeabl.

TexHUYecKne YCTPOMCTBA U MPaKTUYECKOE NMPUMEHEHME: My3blKa/ibHble MHCTPYMEHTbI, Y/IbTPa3ByKoBas
ANarHoCTMKa B TeXHUKe U MeauLuMHe, paaap, PaguonpuémHUK, Tenesmsop, aHTeHHa, TenedoH, CBY-
neyo.

JemoHcTpaunm

ObpasoBaHue K pacnpocTpaHeHWe NoNepeYHbIX U NPOLOAbHbLIX BOJH.

Konebntoweeca TeNIo Kak UCTOYHUK 3BYKa.

HabntoaeHne oTpaxeHUs U NPenoMaeHNA MEXaHNUYECKMX BOJTH.

HabntopeHne nHtepdepeHLmn n Andpakunmm mexaHM4eckmx BOsH.

3BYKOBOW pe30oHaHC.

HabntoaeHune cBA3M FPOMKOCTU 3BYKa M BbICOTbl TOHA C aMIN/IMTYA0MN M YacTOTOM KosiebaHui.

NccnepoBaHme CBOMCTB 3/1EKTPOMArHUMTHbIX BOJIH: OTPaXKeHWe, MpesiomaeHne, NonapusaLms,
andpakuma, nHTepdepeHuma.

Tema 3. OnTuKa

FeomeTpuyeckas onTuka. MNpamonmHeliHoe pacnpocTpaHeHne CBeTa B 04HOPOAHOM cpeae. Jlyd ceeTa.
ToYyeuyHbIN UCTOYHUK CBETa.

OTpaxkeHue cBeTa. 3aKOHbI OTpaXKkeHua ceeTa. MNocTpoeHne n3obpakeHunin B NJI0OCKOM 3epKane.

MpenomneHue ceeTa. 3aKOHbI NPenomIeHMa cBeTa. ABCOMIOTHLIN NOKasaTe b npenomaeHus. NonHoe
BHYTPeHHee oTparkeHue. MNpenenbHbln Yyron NoJHOrO BHYTPEHHETO OTParKEHUS.

Ouncnepcua ceeta. CnoxHblli cocTas 6enoro cseta. Liger.

Cobupatowme n paccensatowme NMH3bl. TOHKAA MH3a. POKYCHOE PacCTOAHUE M ONTUYECKAn cUNa
TOHKOW NMH3bI. [ocTpoeHne n306pakeHnin B cobmnpatowmx u paccemsatoLmx AmH3ax. Popmyna TOHKOM
NIMH3bI. YBeNnyeHue, AaBaemoe JIMH30M.

HDEAEHbI NMPUMEHNMOCTHN reomepr-leCKoﬁ ONTUKMN.



BonHoBas onTuka. UHTepdepeHumn ceeTa. KorepeHTHble MCTOYHUKK. YCNoBUA HabaloaeHnn
MaKCMMYMOB U MMHMMYMOB B MHTEPGhEPEHLMOHHOM KapTUHE OT ABYX CMH(DA3HbIX KOrepeHTHbIX
MCTOYHUKOB.

Ondpakuma ceeTa. AndpaKuMoHHas pelléTka. Yciosme HabaogeH s raBHbIX MaKCMMYMOB Npu
nageHMM MOHOXPOMATUUYECKOrO CBETa Ha ANPPAKLMOHHYIO PELLETKY.

MNonapusayma ceeta.

TexHU4YecKme yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHME: OYKK, Nyna, GoToannapaT, NPOEKLMOHHbIN
annapaT, MMKPOCKOM, TeZIECKON, BOJIOKOHHAA ONTUKA, ANPPaKLMOHHAA pelléTka, noaapous,

JemoHcTpauymm

MpamosnHenHoe pacnpocTpaHEHNE, OTPAXKEHME U NpenomaeHne ceeTa. OnTnyeckue npmbopsi.
MonHoe BHYyTpeHHee oTparkeHue. Mogenb cBeToBOAa.
NccnepoBaHne CBOMCTB M306paskeHU B IMH3aX.

Mogenn MUKpocKkona, Teneckona.

HabntoaeHne nHtepdepeHumn cBeTa.

HabnioaeHne audpakumnm ceeta.

HabnoaeHune ancnepcum ceeta.

MonyyeHWe cnekTpa c MOMOLLbIO NPU3MbI.

MonyyeHWe cnekTpa c MOMOLLbIO ANDPAKLUNOHHON PELLETKMN.
HabntoaeHne nonspmsaumm ceeTa.

YyeHMYeCcKMin IKCNepUMEHT, 1abopaTopHble paboTbl
N3mepeHune noKkasaTtens NpenomaeHmna cTekna.
NccnepoBaHue CBOMCTB M306paXKeHU B IMH3axX.

HabnoaeHve ancnepcun ceeta.

Pasgen 6. OcHOBbI cneuyasbHON TEOPUN OTHOCUTESIBHOCTH

MpaHULUbl MPUMEHMMOCTU K/TaCCUYECKOM MexaHWKKW. [TocTynaTbl cneuyasbHON TEOPUN OTHOCUTE/TIbHOCTY:
WHBapPMaHTHOCTb MOAYNSA CKOPOCTU CBETA B BaKyyme, MPUHLMNN OTHOCUTENbHOCTU DMHLWITENHA.

OTHOCUTENBHOCTL OAHOBPEMEHHOCTU. 3amepgneHune BpemeHUn n CokpawleHne oanHbl.
3Heprvm M mnmMmnynbc DEJ'IFITMBVICTCKOVI 4acTuubl.

CBA3b maccbl ¢ 3HepFMEI7I N nMmnyabCcom penﬂTMBMCTCKOﬁ 4acTuubl. 3Heprvm noKosA.



Pasgen 7. KBaHToBasa ¢pu3smka
Tema 1. InemeHTbl KBAaHTOBOM ONTUKM
®oToHbl. Popmyna MNnaHKa cBsA3M 3Heprum ¢oToHa C ero 4actoTo. IHeprua U MMnyabc GpoToHa.

OTKpbITME M uccnegoBaHue potoaddekrta. OnbiTol A. I'. CTonetoBa. 3akoHbl poToaddekTa. YpaBHeHUe
iiHWTelHa ana potoaddekTa. «KpacHasa rpaHuua» dotoadpdekTa.

JasneHune ceeta. OnbiThl . H. /lebegesa.
XMmmyeckoe geincreune ceeTa.

TexHUYecKme yCTpoMCTBa U NPAKTUYECKoe NpUMeHeHne: GOoTo3NeMEHT, POTOAATUMK, CONHEYHAsn
b6aTapes, cBeTOoANOA.

JemoHcTpaunm

doT03dPeKT Ha yCTaHOBKE C LUMHKOBOM NAAaCTUHOW.
NccnepnoBaHMe 3aKOHOB BHelHero goToaddekra.
Csetogunoga,.

CosiHeYHas baTtapes.

Tema 2. CTpoeHue aTtoma

Mogaenb atoma TomcoHa. OnbITbl Pesepdopaa no paccesaHuto o -4actuu,. MNaaHeTapHas moaesib aToma.
Moctynatel bopa. U3nyyeHne m nornoweHmne GOTOHOB NPU Nepexose aToma C O4HOr0 YPOBHA 3HEPTUK
Ha apyron. Buabl cnektpoB. CNeKTp YPOBHEN 3HEPIrMM aTOMa BOAOPOAA.

BonHoBble cBolicTBa YacTuu,. BonHbl ge bpoiina. KopnyckynapHO-BOAHOBOM Ayann3m.
CNOHTaHHOE U BbIHYXAEHHOE N3/TyYeHue.

TexHUYecKme yCTPOMCTBA U MPAKTUYECKoe NPUMEHEHME: CNEKTPasbHbIN aHanu3 (CnekTpockon), fasep,
KBAHTOBbIN KOMNbIOTEP.

JemoHcTpauymm

Mogenb onbiTa Pesepdopaa.

OnpeaeneHuve ANWHbI BONHbI Nasepa.

HabntogeHne MHENYaTbIX CNEKTPOB U3yYeHUs.
Nasep.

Y4YeHMYeCKMIA IKCNePUMEHT, NabopaTopHble paboTbl

HabntoaeHve NMHeyaToro cnekTpa.



Tema 3. ATomHoe agpo

JKCnepuMeHTbI, A0Ka3blBaloLMe C0KHOCTb CTpoeHUA Aapa. OTKPbITUE PaAUMOaKTUBHOCTU. OnbIThl
Pesepdopaa no onpeaeneHmIo coctaBa paamMoakTUBHOro nsnydeHus. Ceoicrea anbda-, 6eta-, ramma-
n3NydYeHua. BanaHme paanmoakTMBHOCTU Ha KMBble OpraHM3Mbl.

OTKpbITUE NPOTOHA U HeNTpoHa. HykNoHHas moaens agpa MeriseHbepra—MBaHeHKo. 3apag, aapa.
MaccoBoe uncno agpa. 13otonbl.

Anbda-pacnag. INeKTPOHHbIV U NO3UTPOHHbLIN 6eTa-pacnag. lamma-usnyyeHme. 3aKoH pagmMoakTUBHOIO
pacnaga.

JHeprus cBA3M HYK/JOHOB B Aape. AaepHble cunbl. JledpeKT macchl aapa.
AnepHble peakumu. [leneHune n cuHTes aaep.

ApnepHbin peakTop. TepmoagepHbli cuHTes. Mpobaembl M NepcneKkTUBbI AAEPHOM 3HEPreTUKM.
JKo/I0rMYeckme acneKTbl AAEPHON SHEPreTUKMN.

dnemeHTapHble YacTuubl. OTKpbITUE NO3UTPOHA.
MeToapbl HabAtoAEHMA U perncTpaLmm 3NEMEHTAPHbIX YacTuLL,.
dyHAaMeHTaNbHble B3anMogencTeunsa. EAUHCTBO pU3nYeCcKolr KapTUHbI MMpa.

TexHUYecKre yCTPOMCTBa U MPaKTUYECKoe NpUMeHeHMe: A03UMETP, Kamepa BuabcoHa, aaepHbIn
peaKTop, aTomHan 6omba.

JemoHcTpaunm
CYETUMK MOHM3NPYIOLLMX YACTULL.
Y4YeHMYeCKMIA IKCNePUMEHT, NabopaTopHble paboTbl

WccnepoBaHme TpeKoB YacTuL, (no rotosbim doTorpadpuam).

Pa3aen 8. 9neMeHTbl aCTPOHOMUU U aCTPODU3UKN

DTanbl Pa3BUTUA aCTPOHOMMMU. [pUKNagHOE N MUPOBO33PEHUYECKOE 3HAaYEeHME aCTPOHOMMUM.
Bup 3Bé3gHoro Heba. Co3Be3amsa, ApKue 3BE3/bl, NAaHETbI, UX BUAMMOE ABUKEHME.
ConHe4yHasa cuctema.

ConHue. ConHe4yHada akTUBHOCTb. NICTOYHUK aHeprum ConHua u 38€34. 38é34bl, UX OCHOBHbIE
XapaKTePUCTMKKU. [lnarpamma «CneKTpasibHbIi KNacc — CBETUMOCTb». 3BE34bl FNaBHOM
nocnenoBaTeNbHOCTU. 3aBMCMMOCTb KMaAcca — CBETUMOCTbY 414 3BE3 A, INaBHOM NOCNe0BaTENbHOCTY.
BHyTpeHHee cTpoeHue 3B€34. CoBpemeHHble NpeaCTaBAEHUA O NPOUCXOXAeHUN 1 aBoatoummn ConHua m
3B€34,. JTanbl XXM3HW 3BE3A,



MneyHbii MyTb — Hawa ManakTuka. MonoxeHune n asukeHne ConHua B FanakTmke. TUNbl raNakTuK.
PagnoranakTmkm n KBasapsbl. YépHble Ablpbl B A4PAX FAIaKTUK.

BceneHHan. PacwumnpeHne BceneHHoi. 3akoH Xab61a. PasberaHue ranaktuk. Teopua bonbworo B3pbiBa.
PennkToBoe M3nyyeHue.

MacwTabHan cTpyKTypa BceneHHoi. MeTaranakTumka.
HepelwéHHble npobiembl aCTPOHOMUMU.
YyeHunyeckune HabaoaeHms

HabntogeHna HeBOOPYXEHHbBIM F1a30M C UCMO/Ib30BaHMEM KOMMbIOTEPHbIX MPUAONKEHUI ANA
onpeaeneHns NonoKeHnsa HebecHbiX 06bEKTOB Ha KOHKPETHYIO AaTy: OCHOBHble co3Be3aua CeBepHoro
noAyLwapua u Apkue 3sésapl.

HabntoaeHus B Teneckon JlyHbl, niaHeT, MaeyHoro MyTu.
Ob6ob6uiatoee NnoBTopeHne

Ponb $M3MKM M aCTPOHOMUM B SKOHOMUYECKOMN, TEXHO/IOFMYECKOM, COLMANIbHOMN U 3TMYecKom cdhepax
OeATeNIbHOCTU YesloBeKa, Po/ib U MeCcTo GU3NKM M aCTPOHOMUU B COBPEMEHHOM Hay4yHOW KapTUHE MUPa,
posb pusnyeckoi Teopmm B GOPMUPOBAHUN NPeaACcTaBAEHNN O GU3MYECKON KapTUHE MUpPa, MECTO
dur3MUYEeCcKoN KapTUHbI MUpa B 0bLLEM pAAY COBPEMEHHbIX ECTECTBEHHO-HaYYHbIX NPeACTaBAEeHUN O

npupoae.
MexnpegmeTHble CBA3M

MN3yueHne Kypca punsmKm 6a3oBoro yposHsA B 11 Knacce oCyLLeCTBAAETCA C YH4ETOM COAepIKaTENbHbIX
MeXNpeamMeTHbIX CBA3EN C KypcaMu MaTeMaTuKK, BUON0rMK, XMMKK, reorpadmm n TEXHONOTUN.

MexknpegMeTHble NOHATUSA, CBA3AHHbIE C U3YYEHMEM METOLOB HayYHOro NO3HaHUA: ABNEHUE, Hay4YHblIl
daKT, rmnoTesa, pusmyeckan BeNMUYMHA, 3aKOH, Teopua, HabaoaeHne, SKCNepUMeHT, MOAeNNpPOBaHKe,
Mmozeb, U3MepeHue.

MaTtemaTuKa: pelleHme CUCTEMbI YPaBHEHWUM, TPUTOHOMETPUYECKNE DYHKLUMM: CUHYC, KOCUHYC, TAHFEHC,
KOTaHreHc, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI U UX NPOEKLMM Ha OCM KOOPAUHAT,
CNOXEHME BEKTOPOB, MPOUN3BOAHbIE 31EMEHTAPHbIX PYHKLUMIA, MPU3HAKK NOA0OMA TPEYro/IbHUKOB,
onpegeneHue naowaam Naockux puryp n obbvéma Ten.

Buonoruns: anekTpnyeckne ABNEHUA B XKUBOW NpUpoae, KosebaTeNbHble ABUKEHUS B ) KUBOW NpUpoae,
ONTUYECKUE ABNEHUSA B XKMBOW Npupoae, AeACTBME PaaNaLIMN Ha KNUBble OPraHU3MbI.

XMMUS: CTPOEHME aTOMOB M MOJIEKY/I, KPUCTANIMYECKanA CTPYKTYpa TBEPAbIX Te/l, MEXaHMU3MbI
06pa30BaHMA KPUCTA/LIUYECKOW PELLETKM, CNEKTPANbHbIV aHaAus.

Feorpadus: MarHMTHbIE NOOCA 3eMIN, 3a/1€KMU MArHUTHBIX Pya, POTOCHLEMKA 3€MHOM NOBEPXHOCTY,
npeackasaHue 3emaeTpaceHni.



TexHONOrnA: NMHUM 3NeKTponepesay, reHepaTop NepeMeHHOro TOKa, SN1EKTPOABUIaTEND,
WHAYKLMOHHaA neyb, pagap, PagnonpuémHuk, Tenesmnsop, aHTeHHa, TenedpoH, CBY-neup,
NPOEKLMOHHbIN annapaT, BOJIOKOHHasA OMNTUKA, CoiHeYHan baTapes.



NJAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMBbI MO ®U3NKE HA YPOBHE CPEAHEIO OBLLETO
OBPA30OBAHNA

OcBoeHue yyebHoro npeameta «PursmKa» Ha ypoBHe cpeaHero obwero obpasoBaHus (6a3osbliit
YPOBEHb) AOMKHO 06ecneynTb AOCTUKEHME CAeAYHOWMX NMYHOCTHBIX, MeTanpeaMeTHbIX U NPeAMETHbIX
obpasoBaTeNbHbIX Pe3ynbTaToB.

JTIMYHOCTHBIE PE3Y/IbTATHI

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHMA y4ebHOro npeameta « PUsmKa» JONKHbI OTPaXKaTb FOTOBHOCTb U
CNoCcOB6HOCTb 0OYYatOLWMXCA PYKOBOACTBOBATHCA CHOPMMPOBAHHOM BHYTPEHHEW NO3ULMEN JIMYHOCTH,
CUCTEMOWM LEHHOCTHbIX OPUEHTALUUI, NO3UTUBHbIX BHYTPEHHUX YOEeXKAEeHU, COOTBETCTBYIOLLUX
TPaAMLMOHHBIM LIEHHOCTAM POCCUIACKOro obLecTBa, pacluMpeHme *KU3HEHHOTO ONbITa U ONbITa
AeATeNbHOCTU B NpoL,ecce peann3aunmn 0CHOBHbIX HanpaBaeHUA BOCNUTATE/IbHOW AeATENbHOCTH, B TOM
yucne B YacTu:

1) rpaxkaaHCKoOro BOCNMUTaHUA:

chOpPMUPOBAHHOCTb FPaXKAaHCKOM NO3NLMM 06YyYatOLLErOCA KaK aKTUBHOIO U OTBETCTBEHHOIO Y/1eHa
poccuickoro obLLecTsa;

NPUHATUE TPAANLNOHHbIX O6LI.I,€HEIIOBELIGCKMX r'YMaHUCTUYECKUX U OEMOKPATUHECKNX LI,eHHOCTeﬁ,'

rOTOBHOCTb BECTM COBMECTHYHO AeATE/IbHOCTb B MHTEpPECcax rpaxKAaHCKoro obLectsa, y4acTBoBaThb B
camoynpas/ieHnn B 0bpa3oBaTe/ibHON OpraHn3aLumu;

ymeHue BSaVIMO,EI,el‘/JICTBOBaTb C coumanbHbIMUN MHCTUTYTaMU B COOTBETCTBUU C UX d)yHKLI,VIFIMVI n
Ha3Ha4YeHNEM;

FOTOBHOCTb K 'YMaHUTAapHOM M BOJIOHTEPCKOMN AeATe/IbHOCTY;
2) NaTPUOTUYECKOro BOCMUTAHMUA:
cpOpPMMPOBAHHOCTb POCCUICKOM rpakaaHCKoOW MAEHTUYHOCTHM, NAaTPUOTU3MA;

LEHHOCTHOE OTHOLWEHME K rOCyAapCTBEHHBIM CUMBOJIAM, AOCTUNKEHUAM POCCUINCKMX YYEHBIX B 061aCTH
OUBUKN N TEXHUKY;

3) AyXOBHO-HPaBCTBEHHOIO BOCMUTAHMA:
chopMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHMSA, 3TUYECKOro NoBeAeHUs;

CNocobHOCTb OLLeHNBATb CUTYaALMIO M MPUHMMATb OCO3HaHHbIE PelleHnsA, OPUEHTUPYACb Ha MOPasIbHO-
HpaBCTBEHHbIE HOPMbI U LLeHHOCTW, B TOM YnUCe B AeATeNbHOCTM YYEHOrO;

OCO3HaHMe INYHOro BKN1ada B NOCTpOEHUE YCTOVIHMBOFO 6y,u,yu.|,ero;



4) 3CTETNYECKOro BOCNUTAaHUA:

3CTETUYECKOE OTHOLWEHNE K MUPY, BK/KOUYAA 3CTETUKY Hay4HOro TBOPYECTBA, NPUCYLLErO GpU3MYECKOM
HayKe;

5) TPyA0BOro BOCNUTAHMA:

MHTEpecC K pasnuyHbim chepam npodeccMoHabHOM AeATeNbHOCTU, B TOM YMC/IEe CBA3AHHbIM C GUINKOI
M TEXHMKOW, YMeHUe coBepllaTb 0CO3HaHHbIM BbiBop byayliei npodpeccnn u peannsosbiBaTb
COBCTBEHHbIE KM3HEHHbIE NJaHbI;

rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMI0 M camoobpas3oBaHMio B 061acTh GUIMKM HA NPOTAKEHUN
BCEW KU3HU;

6) 3KO/10r'MYeCKOoro BOCNUTaHnA:

chOpPMNPOBAHHOCTb IKONIOMMYECKOM KY/IbTYPbl, 0OCO3HAHWE rN0b6aNbHOro XapaKTepa 3K0I0rMYecKnx
npobnem;

NAaHUpPOBAHUE N OCYLLLECTB/IEHNE AENCTBMI B OKPY*KatoLLEN cpefie Ha OCHOBE 3HaHMA Lenemn
YCTOMYMBOrO Pa3BUTMA Ye/10BEYECTBA];

paclwmpeHne onbITa AeATeNbHOCTM 3KOIOMMYECKON HanpaBAEHHOCTM Ha OCHOBE UMEIOLLMXCA 3HAHWUI No
dusmnke;

7) LEHHOCTM Hay4HOro NO3HaHMA:

cPOPMMPOBAHHOCTb MMPOBO33PEHMA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA
du13MYecKon HayKu;

OCO3HaHMe UEHHOCTU HaquOD’I AeATENbHOCTU, TOTOBHOCTb B npouecce nsyyvyeHumaA ¢M3MKVI OCywecTBIATb
NMPOEKTHYIO N NccnenoBaTeNbCKyto 4eATENNIbHOCTb MHOUBUAYA/IbHO U B rpynne.

METANPEOMETHbIE PE3Y/IbTATbI

Mo3HaBaTeNbHble YHUBEPCaNbHble yYebHble g4elcTBuA

BasoBble fiorMyeckme gencrems:

CaMoCTOATe/IbHO GOPMYIMPOBATb M aKTYyann3npoBaTh Npobaemy, paccmaTpmBaTh €€ BCECTOPOHHE;
onpeaenaTb Lean AesTe/bHOCTH, 3a4aBaTb NapameTPbl U KPUTEPUM UX AOCTUNKEHUS;

BbIAB/ATb 3aKOHOMEPHOCTM 1 NPOTUBOPEUMA B PaCCMaTPUBAEMbIX U3NYECKMX ABMEHUAX;

pa3pabaTbiBaTb NaH pelleHns Npobaembl ¢ YYETOM aHa/IM3a UMEIOLLMXCA MaTepUanbHbIX U
HemMaTepuasbHbIX Pecypcos;



BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb, OLeHNBATb COOTBETCTBME PE3Y/bTAaTOB LIe/IAM, OLeHNBATb PUCKU
nocneACcTBUIA AeATENbHOCTH;

KOOpPAUHUNPOBATb U BbINOZTHATb pa60Ty B yCnhoBuAX peanbHOro, BUPTYaZlbHOIo U KOM6VIHVIpOBaHHOFO
B3aMMO,£I,EI7ICTBM‘r'|;

pa3BnBaTb KpeaTUBHOE MblluNIEHNE NPU PELLEHUN XKUSHEHHDbIX npo6neM.
basoBble nccneposartesibCkme AeﬁCTBMHI
BNageTb HayHHOVI TepMMHO!'IOI'MEI‘a, Kto4YeBbIMMN NOHATUAMU U METOO4AMMU ¢M3MH€CKOVI HaAYyKH,

BNafeTb HaBblkaMn yuebHO-UCCAe0BaTeIbCKOM M NPOEKTHOMN AeATeNbHOCTM B 061acTu GUsnKu,
CNoCoBHOCTbIO M TOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOMCKY METOA0B pelueHuaA 3a4a4 GpU3nYeckoro
cogepaHua, NPUMEHEHUIO Pa3IMYHbIX MEeTOA0B NO3HaHUS;

BNafeTb BUAAMU AeATEIbHOCTU NO NOAYYEHNIO HOBOTO 3HaHUA, ero MHTepnpeTaunn, npeobpasoBaHuUio
N MPUMEHEHMIO B Pa3/IMYHbIX YYEBHbIX CUTYaLMAX, B TOM YMC/IE MPU CO34aHNN YYEBHbIX NPOEKTOB B
obnactn pusukm;

BbIABNATL MPUYNHHO-CEACTBEHHbIE CBA3M M aKTYaIM3MPOBaATb 33434y, BblABUIaTb rMnoTesy eé
peLleHuns, Haxo4MTb APryMeHTbl AN A0KA3aTeIbCTBA CBOMX YTBEPKAEHMWM, 334aBaTb NApamMeTpbl 1
KpUTEPUU peLLeHus;

aHaNM3MPOBaTb MOJIYYEHHbIE B XOA€E PelleHmns 3a4a4m Pe3ynbTaTbl, KOUTUYECKM OLEHUBATb UX
[0CTOBEPHOCTb, NPOrHO3MPOBaTb U3MEHEHWE B HOBbIX YC/IOBUAX;

CTaBUTb M GOPMYNNPOBATL COBCTBEHHbIE 33434M B 06pa30BaTEIbHON AEATENBHOCTH, B TOM YMC/E NpU
n3yyeHun GUNKKY;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHWBATb NPUOBPETEHHDIN OMbIT;

YMeTb NepeHOCUTb 3HaHMA Mo PpU3MKe B NPAKTUYECKYIO 061aCTb KU3HEeLEeATe/IbHOCTY;
YMETb UHTErPUPOBaTb 3HAHMA M3 Pa3HbIX Y4EBOHbIX NPEAMETOB;

BblABMraTb HOBbIE NAEW, NPeanaraTb OPUrMHa/IbHbIe MOAXOAbl U pelleHus;

CTaBWUTb NPobEMbI U 3341a4M, [OMYCKAIOLLME a/IbTEPHATUBHbIE PELLEHUS.

PaboTa c MHpopmauymeii:

B/1a4ETb HaBblKaMM NONyYeHUA NHPOPMALUKN PUINYECKOTO COAEPKAHMA U3 UCTOYHUKOB Pa3HbIX TUMOB,
CaMOCTOATENIbHO OCYLLLECTBAATL NMOWUCK, aHa/IN3, CUCTeMaTU3aLMIO U MHTepnpeTaumio MHpopmaumm
pa3nnyHbIX BUAOB M GOPM NpeacTaBNeHUs;

OLEHMBATb AOCTOBEPHOCTb MHPOPMaLNW;

MCNoJ1b30BaTb CpeacTBa MHGOPMALMOHHbBIX U KOMMYHUKALMOHHbIX TEXHO/IOTUIA B PELLEHUM
KOTHUTMBHbIX, KOMMYHUKATUBHbIX U OPraHM3aLMOHHbIX 33434 ¢ cobaoaeHnem TpeboBaHuit
3ProHOMUKK, TEXHUKM BE30MacHOCTH, TMrMeHbl, pecypcocbepekeHns, NPaBoBbIX U STUHECKUX HOPM,
HOpPM MHPOPMALMOHHOM Be3onacHoCTy;



€034aBaTb TEKCTbl GM3MUYECKOTO COAEPKAHUA B Pa3IMUHbIX dopmaTax C Y4ETOM HasHauYeHUs
nHpopMaLUM 1 LEeNeBon aygmuTopumn, BbiIbMpasa onTumanbHyo GopmMy NpeacTaBAeHns U BU3yaansaumu.

KoMMyHMKaTMBHbIE YHMBEPCa/ibHble y4ebHble AeACTBUSA:

OCyLLEecTBAATL 0bLLeHMe Ha YpOoKax GU3NKM 1 BO BHEYPOUHOM AeATeIbHOCTY;

pacno3HaBaTb NPeAnoCbINIKU KOHPAUKTHbIX CUTYaLMA U CMArYaTb KOHOAUKTI;

pa3BEPHYTO M NOTMYHO M3NaraTb CBOK TOUKY 3pEHUA C UCNOJIb30BaHUEM A3bIKOBbIX CPeACTB;
NOHMMAaTb M UCNONb30BaTb NPENMYLLECTBA KOMaHAHON U UHAMBUAYANbHOW PaboThbl;

BbI6MpaTb TEMATUKY U METOLbl COBMECTHbIX ,D,eﬁCTBMﬁ C y‘-IéTOM O6LLI,VIX nHTEPECOB U BO3MOXKHOCTEM
KaXX40ro 4ieHa KONNEeEKTUBA,

NPUHUMATL LM COBMECTHOM AeATeIbHOCTU, OPraHM30BbIBaTh M KOOPAMHMPOBATL AENCTBMA NO eé
OOCTUXEHMIO: COCTaBNATb NJiaH AeUCTBUIA, pacnpeaenaTb POAN C YYETOM MHEHUIA YHaCTHUKOB,
ob6cyKaaTb pesybTaTbl COBMECTHOMN paboThl;

OLEeHMBATb KaYeCcTBO CBOEr0 BKNAAa W KaXKA0ro y4acTHMKA KOMaHAbl B 06LMA pe3ynbTaT no
pa3paboTaHHbIM KPUTEPUAM;

npeasiaratb HOBble MPOEKTbI, OLLEHNBATb UAEN C MNO3ULIUM HOBU3HbI, OPUIMHAIBHOCTU, MPAKTUYECKON
3HAYMMOCTH;

OCYLLLECTBAATL NO3UTUBHOE CTPaTErMYeckoe NoBeAeHME B Pa3/IMYHbIX CUTYaLMAX, MPOABNATb TBOPYECTBO
1 BoobpaXkeHue, 6bITb MHULIMATUBHbBIM.

PerynstuBHble YHUBeEpPCasibHble y4ebHble AencTBumA
CamoopraHusauma:

CaMOCTOATE/IbHO OCYLLLECTB/IATb NMO3HABATE/IbHYIO AeATe/IbHOCTb B 06/1aCTU GU3MKKU M aCTPOHOMUU,
BbIABNATb NPO6AEMbIl, CTaBUTb U GOPMYANPOBaTL COBCTBEHHbIE 334a4u;

CaMOCTOATE/IbHO COCTABAATb N/aH PeLleHNA PAacYETHbIX M Ka4eCTBEHHbIX 334a4, N/1aH BbINOJHEHUSA
npakTUYecKkom paboTbl C YHETOM MMEIOLLMXCS PECYPCOB, COOCTBEHHbIX BO3MOMXKHOCTEN M NPeanoYTeHUN;

[aBaTb OLEHKY HOBbIM CUTYaUUAaM;
pacWmnpsaTb PaMKK y4ebHOro npeameTa Ha OCHOBE JINYHbIX NPeANnoYTEHUN;

[enaTtb 0CO3HaHHbIN BbIOOP, apryMeHTUpPOBaTb ero, bpaTtb Ha ceba OTBETCTBEHHOCTb 3@ PeLUeHME;
OL,eHMBaTb NPUOBPETEHHDBIN OMbIT;

cnocobcTBoBaTh GOPMUPOBAHUIO U NPOABAEHUIO 3pYyAMLMM B 061acTU GU3MKK, MOCTOAHHO NOBbIWATD
cBOW 0bpa3oBaTe/ibHbIN U KYbTYPHbIN YPOBEHb.



Camo KOHTPO/1b, SMOUMNOHA/IbH bl UHTENNIEKT:

[aBaTb OLEeHKY HOBbIM CUTYaLUAM, BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb, OLLEHMBATb COOTBETCTBUE
pe3yNbTaToB LEeNsaMm;

B/N1aAeTb HaBblKaMu Nno3HaBaTe/IbHOM DEd)l'IeKCVIVI KaK OCO3HaHWMA coBepLliaemMbiX AeﬁCTBMVI n
MbIC/TUTENbHbIX NPOUECCOB, UX Pe3yN1bTaTOB U OCHOBAHWI;

MCNoab30BaTb NPUEMBI pedieKcun gNa OLEHKU CUTyaumn, BbiIbopa BEPHOTO peLLeHuns;
YMETb OLEHMBATb PUCKN M CBOEBPEMEHHO NPUHUMATb PELLIEHNA NO UX CHUNKEHMIO;
NPMHUMATb MOTMBbI U aPrYMEHTbI APYTUX NPU aHaNU3e pesynbTaToB AeATeNIbHOCTY;
NPMHMMaTL ceba, NOHUMANA CBOM HEAOCTATKN U AOCTOMHCTBA;

MPMHUMATb MOTMBbI U aPIYMEHTbI APYTUX NPU aHaNn3e PesynbTaToB AeATeIbHOCTY;
np13HaBaTb CBOE NPaBo M NPaBo APYr1X Ha OLWMBKM.

B npouecce AOCTUKEHUA IMYHOCTHBIX PE3YbTaTOB OCBOEHMA NPOrPaMmbl No GU3MKe AN YPOBHA
cpefHero obuiero obpasoBaHuA y 0byyatoLMXCA COBEPLUEHCTBYETCA IMOLMOHANbHBIN UHTEN/EKT,
npeanonaratowmnii cGopmMmMpoBaHHOCTb:

CaMOCO3HaHWA, BK/oYaloLLero cnocobHoOCTb MOHMMaTb CBOE 3MOLMOHaNbHOE COCTOIHWE, BUAETb
HanpaBaeHMA Pa3BUTUA COBCTBEHHOM 3MOLIMOHaNbHOM cdepbl, ObiTb YBEPEHHBbIM B cebe;

CaMoperynpoBaHna, BKNOYAIOLLEro CAMOKOHTPO/Ib, YMEHWE MPUHNUMaTbh OTBETCTBEHHOCTb 3a CBOE
noeeaeHue, cNocobHOCTb aAanTUPOBATLCA K SMOLIMOHANbHbIM U3MEHEHUAM U NPOABAATL TMBKOCTb,
6bITb OTKPbITbIM HOBOMY;

BHYTPEHHEN MOTMBALMK, BKAIOYAIOLWEN CTPEMNEHME K AOCTUNKEHUIO LEN U yCnexy, onTUMMN3M,
WHULMATUBHOCTb, YMEHUWE AeNCTBOBaTb UCXOAA U3 CBOMX BOSMOXKHOCTEW;

IMNaTUm, BKI'II-O"IaIOLLI,eﬁ CNOCoHbHOCTb NOHMMATb 9MOLUMOHaNbHOE COCTOAHUE APYTUX, YHUTbIBATb €ro npu
ocywiecreneHnn O6LI.I,€HMF|, CNOCOBHOCTL K CO4YyBCTBUIO U CcOMepeEXNBaAHNUIO,

COLMaNbHbIX HAaBbIKOB, BKNHOUYAIOLLMX CNOCOBHOCTL BbICTPaNBaTb OTHOLIEHMWSA C APYTMMU IOAbMM,
3a60TUTbCA, NPOABAATL UHTEPEC U pa3peLlaTb KOHGAUKTLI.

MPEOMETHbIE PE3Y/IbTATbI

K KoHUy 06yuyeHus B 10 Knacce npeameTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE A0J/IKHbI OTPaXKaTb
chOpPMMPOBAHHOCTL Yy 0BYYAIOLLMXCA YMEHWIA:

OEMOHCTPUPOBaTh Ha MPUMeEpPaXx POJb U MeCTo GU3NKK B GOPMMPOBAHMUM COBPEMEHHOM HayYHOWN
KapTMHbI MUpPa, B Pa3BUTUM COBPEMEHHOWN TEXHUKM U TEXHONOTNI, B MPaKTUYECKOW AeATeNbHOCTU
nogen;



YYUTbIBATb FPaHMULbI MPUMEHEHMA U3YUYEHHbIX U3NYECKMX MOAeNelt: maTepmanbHan TOUKa,
MHepUMaibHan cMcTema oTcuETa, abCcoNOTHO TBEPAOE TENO, MAeasibHbIN ras, MOAe N CTPOEHUA ra3os,
HUOKOCTEN U TBEPABIX TE/, TOYEUHbII INEKTPUYECKUI 3apaj, NPU pelleHnmn GU3nYecKmx 3aay;

pacno3HaBaTb GU3NYECKME ABNEHMA (NPOLLECChI) M 0BBACHATb X HA OCHOBE 3aKOHOB MEXaHMUKM,
MONEKYNAPHO-KMHETUYECKON TEOPUU CTPOEHMA BELLLECTBA U 3N1EKTPOAMHAMMKN: PaBHOMEPHOE U
paBHOYCKOPEHHOE NPAMOIMHENHOe ABUKeHWe, CBODOAHOE NajeHNe Ten, ABUKEHME N0 OKPYKHOCTH,
WHepuua, B3ammogaencteme Ten, anddysmns, 6poyHOBCKOE ABUKEHME, CTROEHUE KUAKOCTEN U TBEPAbIX
Ten, uameHeHne o6bEMA TeN NPM HarpeBaHUK (OxnaxaeHunm), Tenao0Boe paBHOBECUE, UCMApeHMe,
KOHAEHCaUMs, NAaBAeHUE, KPUCTANNN3ALNA, KUNEHME, BNAXKHOCTb BO3yXa, NOBbILEHWe AaB/eHNA rasa
NpW ero HarpeBaHMK B 3aKPbLITOM COCYAE, CBA3b MeXK4y NapameTpammn COCTOAHMA rasa B M3onpoLeccax,
3/71eKTPM3aLUMa Ten, B3aMMOAEeNCTBME 3apaa0s;

OMMCbIBATb MEXaHUYECKOE ABUMKEHME, UCMOb3ya GU3NYECKME BENNYUHBI: KOOPAMHATa, NYTb,
nepemelLeHNe, CKOPOCTb, YCKOpPeHMe, Macca Tena, cuaa, MMNybC TeNa, KUHeTUYEeCKas aHeprus,
noTeHumabHas aHeprua, MexaHndyeckasa paboTta, MexaHMYyecKan MOLHOCTb; NPW ONMUCaHUU MNPABUAbHO
TPaKTOBaTb GM3NYECKMIA CMbIC/ MCNOJIb3YEMbIX BEIMYMH, UX 0O03HAYEHUS N eANHULLbI, HAXOAUTb
bopmybl, CBA3bIBAIOWME AAHHYIO GUINYECKYIO BEANUYNHY C APYTUMMU BENNUUHAMMU;

OMNUCbIBATb U3yYEHHbIE TEMN/I0BbIE CBOWCTBA TE/ M TEMJIOBbIE ABMEHUSA, UCNONb3YA PU3NYECKMNE
BE/IMYMHbI: AaB/IeHMe ra3a, TeMNepaTypa, CpeaHAA KUHETUYECKaa SHEPTMA XaOTUYECKOTO ABUKEHUSA
MOJIEKYA, CPeAHEKBALPATUYHAA CKOPOCTb MOJIEKY/, KONNYECTBO TEMNJIOTbI, BHYTPEHHAN HEprus, paboTta
rasa, KoapPpuumeHT NoanesHoOro AenCcTBmNA TeENNO0BOroO ABUTATENS; NPU ONUCAHMM NPABUIbHO TPAKTOBATb
bU3NYECKUI CMBICA UCMOIb3YEMBIX BEIUYMH, X 0603HAYEHUA U eAUHULLBI, HAX0AUTb GOPMYJbI,
CBA3bIBAOWME AAHHYIO QU3MYECKYIO BENIUUYUHY C APYTUMU BEJIMYMHAM;

OMMUCbIBATb M3YUYEHHbIE 3/IEKTPUYECKME CBOICTBA BELLECTBA U 3NEKTPUUYECKME ABNEHUA (MpoLecchl),
Ncnonb3ysa GU3MYECKUE BEIMUNHDI: SNEKTPUYECKMIA 3apAL, NIEKTPUYECKOE NoJe, HaNpPAXKEHHOCTb NOAA,
NnoTeHLMan, pasHOCTb NOTEHLMANOB; NPU ONUCAHUKN NPABUIbHO TPAKTOBaTb PUINYECKMIA CMbICA
NUCNONb3yeMbIX BE/IMYMH, UX 0603HAUYEHUA U eANHULLbI; YKa3biBaTb GOPMYJibl, CBA3bIBAIOLLME AAHHYIO
bU3MYECKYIO BENYMHY C APYTMMU BEAUYNHAMU;

aHanu3MpoBaTb PU3NYECKME NPOLLECCHI U ABNEHUS, CNOb3YA GU3MYECKME 3aKOHbI U MPUHLMMbI: 3aKOH
BcemupHoro TaroTeHus, |, Il n 11l 3akoHbl HbloTOHA, 3aKOH COXPAaHEHUA MEXaHMYECKOM SHEPTUM, 3aKOH
COXpaHeHMA MMNYbCa, NPUHLLMUN CYNnepno3nuLmMmn cua, NpUHLUMN paBHONPaBUA MHEPLMASIBHBIX CUCTEM
OTCYETA, MOJIEKYIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMSA BELLECTBA, Fra30Bble 3aKOHbI, CBA3b cpeaHel
KMHETUYECKOM 3HEePrumn TeNIOBOro ABUMKEHNA MOJIEKY/ C abCONOTHOM TemNepaTypoi, NepBbiii 3aKOH
TEPMOANHAMUKU, 3aKOH COXPAHEHUA SNEKTPUYECKOro 3apAaa, 3aKoH KyanoHa, npmn sTom pasnmyaTb
cnoBecHyto GopMyAMPOBKY 3aKOHa, Ero MaTeMaTUYECKoe BblpaxkeHne 1 ycaoBua (rpaHnupsl, obnactu)
NPUMEHMMOCTH;

06BbACHATb OCHOBHbIE MPUHLUMbI AENCTBMA MaLLUWH, NPUOOPOB M TEXHNUYECKUX YCTPOMCTB; pasnnyatb
ycnosua nx 6e3onacHoOro UCnoib30BaHUA B NOBCEAHEBHOM XU3HU;

BbIMO/IHATL 3KCNEPUMEHTbI MO UCCEL0BAHNI0 PUSUUYECKUX ABNEHMUI U NMPOLLECCOB C UCNOJ/Ib30BaHMEM
NPAMbIX U KOCBEHHbIX U3MEPEHUI, NpW 3TOM GpopMyIMpoBaTb Npobaemy/3agady u runotesy yyebHoro
3KCMepuMeHTa, CObMpaThb YCTaHOBKY M3 NpeanoXKeHHoro o06opyaoBaHuUs, NPOBOANUTL OMbIT U
dopmMyMpoBaTh BbIBOAbI;



OCYLLECTBAATbL NPSAMbIE U KOCBEHHbIE U3MEPEHNA PUINYECKUX BENMYMH, NPU STOM BbliBMpPaTb
ONTUMAaNbHbINA CNOCOD M3MEPEHUS U UCMOJIb30BaTb U3BECTHbIE METOAbI OLEHKWN NOorpeLlHocTemn
N3MepeHun;

nccneaoBaTb 3aBUCUMOCTU MeXAY GU3NYECKMMU BEMYMHAMM C UCMONB30BAHNEM MPAMbIX U3MEPEHUI,
MpW 3TOM KOHCTPYMPOBaTb YCTaHOBKY, PUKCUMPOBATL pPe3y/bTaTbl NMOYYEHHOM 3aBUCMMOCTU GU3UYECKUX
BE/IMYUH B BUAE Tabauu, U rpaduKoB, AenaTb BbIBOAbI NO pe3y/ibTaTaM UCCe[0BaHUS;

cobnoaaTb NpaBuaa 6esonacHoro Tpyaa Npu NpoBeAeHUM UccneaoBaHuii B pamkax ydebHoro
3KcnepumeHTa, y4ebHo-1ccnen0BaTeIbCKOM M MPOEKTHOW AeATeNbHOCTU C UCMONb30BaHNEM
N3MepPUTEIbHbIX YCTPOMCTB U NabopaTopHOro o6opya0BaHUs;

pelaTb pacyéTHble 3a[a4n C ABHO 3aJaHHON PU3MUYECKON MOAENbIO, UCMOJb3YyA PU3MYECKME 3aKOHbI U
NPUHUMNBI, Ha OCHOBE aHan3a YCN0BMA 3a4a4M BbIBUPaTb GU3NUECKYI0 MOAENb, BblAENATb PU3NYECcKMe
Be/IMUYMHbI U dopmybl, HeobxoaMMble ANA e€ pelleHns, NPOBOANUTb PACYETLI U OLLEHUBATL PeasibHOCTb
NoJIy4eHHOTro 3HaYeHUA GU3UYECKON BENUYMHDI;

pewaTb Ka4eCTBEHHbIE 3a4a4N: BbICTPANBATb JIOTMYECKN HEMPOTUBOPEYNBYIO LEMOYKY paCCY)K,CI,eHMf;I C
0I'IOpOl71 Ha U3y4YeHHblE€ 3aKOHbl, 3daKOHOMEPHOCTU U ¢M3MH€CKM€ ABNIEHUA,

MCMONb30BaTb NPW pelleHnn y4ebHbIX 33434 COBpeMeHHble MHPOPMALLMOHHbIE TEXHOIOTMM A8 MOUCKA,
CTPYKTYPUPOBAHUSA, MHTEPNPETaLMM U NpeacTaBAeHNs y4ebHOM M Hay4HO-NoNYAAPHOM MHGOPMaLUMK,
NOlYYEHHOM U3 PA3/INYHbIX UCTOYHMKOB, KPUTUYECKM aHANM3MPOBATb NOyYaemMyto MHGOPMaLUUIo;

NPMBOAUTL NPUMEPDI BKNAAa POCCUIUCKUX U 3apyBerKHbIX YYEHbIX-OU3NKOB B Pa3BUTME HAYKMY,
06bACHEHME NPOLECCOB OKPYKAOLWEro M1Pa, B Pa3BUTUE TEXHUKM U TEXHOIOTUI;

MCNO/1Ib30BaTb TEOPETUYECKNE 3HAHUSA NO PM3MKe B MOBCEAHEBHOM XKU3HWN Ansa obecneyeHuns
6e3onacHOCTM Npu 0bpaLLeHnm ¢ npubopamm U TEXHUYECKMMM YCTPOMUCTBAMU, AN1A COXPAHEHUS
3/10p0OBbA N COBNOAEHNSA HOPM 3KONIOTMYECKOro NoBeAEeHUA B OKpYKatoLen cpese;

paboTaTb B rpymnmne ¢ BbINOJAHEHUEM PA3ANYHBIX COUMANBHBIX POEN, NaHUPOBaTb PaboTy rpynnbl,
paLMoHanbHO pacnpeaenaTb 0683aHHOCTU U NIAHNPOBATb AEeATE/NIbHOCTb B HECTAHAAPTHbBIX CUTYaLMAX,
a[leKBaTHO OLEHMBATb BKAL KAXKAOM0 U3 YYaCTHUKOB rPYnnbl B peLleHne paccmMaTpuBaemom
npobnaembl.

K KoHUy 06y4eHuMa B 11 Knacce npeaAmeTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE A0/XKHbl OTPaXKaTb
chOpPMUPOBAHHOCTL Y 0ByYatOLLMXCA YMEHUIA:

OEMOHCTPUPOBaTb Ha MPUMEpPaXx POJib U MecTo GU3NKU B GOPMUPOBAHMM COBPEMEHHOMN Hay4YHOM
KapTMHbI MMpPa, B Pa3BUTUM COBPEMEHHOMN TEXHUKM U TEXHONOMNI, B MPaKTUYECKOM AeATeIbHOCTH
N0AEeN, LeSIOCTHOCTb U eAMHCTBO PU3NYECKOMN KapTUHbI MUPa;

YUYUTbIBaTb FPaHULLbl MPUMEHEHMUA U3YYEHHDbIX GU3NYECKUX MOLENEN: TOYEYHbI SNEKTPUYECKUI 3apag,
Nlyd CBETA, TOYEYHbIN UCTOUHMK CBETA, AAEPHAA MOAEb ATOMA, HYKNOHHAA MoAelb aTOMHOTO Aapa npu
pelweHnmn pUsnYeckmx 3agav;

pacno3HaBaTb pu3nUecKue aBaeHms (NpoLecchbl) M 06BACHATb X HA OCHOBE 3aKOHOB 3/1€KTPOAMHAMMKM
M KBAaHTOBOM GU3MNKK: 3N1IEKTPUYECKan NPOBOAUMOCTb, TEMIOBOE, CBETOBOE, XMMUYECKOe, MarHUTHOE
[AeNCTBMA TOKa, B3aMMOLENCTBUE MAarHUTOB, 3/1EKTPOMArHUTHan MHAYKUMA, AEACTBME MarHUTHOro Nonn



Ha NPOBOAHUK C TOKOM W ABUNKYLIMIACA 3apAg, 3/IEeKTPOMArHUTHble KOoNebaHUs 1 BOJHbI,
NPSMOIMHENHOE pacnpoCcTpaHeHWe CBETa, OTPAXKEHMeE, NpesloMieHne, UHTepdepeHums, Andpakumns u
nonsapusauuns ceeta, anucrnepcua ceeta, GpoToaiekTpuyeckuin adpdekt (boToaddekT), cBeTOBOE AaBNEHME,
BO3HMKHOBEHMWE IMHENYATOro CNeKTPa aToMa Bo40po4a, eCTeCTBEHHaA U UCKYCCTBEHHas

Pagno0aKTUBHOCTD;,

ONMCbIBaTb U3yYEeHHble CBOMCTBA BELLLECTBA (3/1EKTPUYECKMNE, MarHUTHbIE, ONTUYECKNE, SNIEKTPUYECKYIO
NPOBOAMMOCTb PA3/IMYHbIX Cpea) U 3NeKTPOMarHUTHbIe ABAEHMUSA (NpoLecchl), UCNoNb3yA GU3NYeCcKue
BE/IMYMHbI: 1IEKTPUYECKMIN 3apAd, CUNA TOKA, SIEKTPUYECKOE HaMNpsaXeHWe, 31eKTpudeckoe
COMPOTUBAEHME, PAa3HOCTb NMOTEHLUMANOB, 3/IEKTPOABMUKYLWAA CUNa, paboTa TOKa, MHAYKUMA MAarHUTHOTO
nons, cuna Amnepa, cuna JlopeHua, UHAYKTUBHOCTb KaTyLKKN, SHEPTUA 3NEKTPUYECKOrO U MarHUTHOTO
noneu, nepuoa 1 yactorta konebaHuii B KonebatenbHOM KOHTYpe, 3apag, U CUaa TOKa B npoLiecce
rapMOHUYECKMX 3N1EKTPOMArHUTHbIX KonebaHui, GoKycHOe PaccToAHME U ONTUYECKAsA CUAA IUH3bI, NPU
onMcaHMM NPaBUIbHO TPAKTOBaTb GM3NYECKMIA CMbIC/T MCMOb3YEMbIX BEIMUYUH, MX 0603HaYEHUA U
eAVHULbI, YKa3biBaTb GOPMY/ibl, CBA3bIBatOLLME AaHHYIO GU3MYECKYIO BETUYMHY C APYIMMU
BE/IMYMHAMM;

OMUCbIBaTb U3yHYeHHbIE KBAaHTOBbIE ABAEHMA M NPOLLECChI, UCNOAb3YA GU3MYECKME BENUYMHDBI: CKOPOCTb
3N1EKTPOMarHUTHbIX BOJIH, A/IMHA BO/IHbI M 4acTOTa CBETA, SHEPrua 1 UMNyabc GOTOHa, Nneprog,
nosypacnaga, SHeprus cBa3n aToMHbIX AAep, NPY ONUCaHMM NPaBUAbHO TPAKTOBaTb PUINUYECKUIA CMbICA
NCMONb3YEeMbIX BEIMYMH, UX 0BO3HaYEHNA N eAMHULbI, YKa3blBaTb GOPMY/ibl, CBA3bIBAIOLLME AAHHYIO
dU3NYECKYIO BENMYMHY C APYTMMM BEIMYNMHAMM, BbIYMCAATL 3HaYeHMe GU3NYECKON BENNYUHDI;

aHaNM3MpPOoBaTb GU3MYECKME NPOLLECCHI U ABNEHUA, UCMONb3YA GU3NYECKME 3aKOHbI U MPUHLMUIbI: 3aKOH
Oma, 3aKOHbI MOC/NeA0BaTEIbHOMO 1 Napassie/ibHOro CoeamMHeHUA NPOBOAHWUKOB, 3aKOH [Koyna—/leHua,
3aKOH 3/1€KTPOMArHUTHOM UHAYKLMKN, 3aKOH NPAMOJIMHENHOTO PacnpoCcTpaHeHns CBeTa, 3aKOHb!
OTpaKeHUs CBETa, 3aKOHbI NPENOM/IEHUSA CBETA, ypaBHeHWe JliHWTenHa ana poToadpdeKTa, 3aKoH
COXpPaHEeHWA SHEePrnK, 3aKOH COXPaHEHMA MMMY/bCA, 3aKOH COXPaHEHWA INEKTPUYECKOro 3apAaa, 3aKoH
COXpaHeHua MaccoBOro Yncna, NocTynatbl bopa, 3aKOH PagMoaKTMBHOrO pacnaga, Npyu 3TOM pas3nMyaThb
CNIOBECHY0 pOPMYIMPOBKY 3aKOHA, €ro MaTemMaTUYECKOe BblpaXKeHue 1 ycaoBua (rpaHumubl, 0bnactu)
NPMMEHUMOCTH;

onpeaenaTb HanpaBAeHME BEKTOPA UHAYKLUMM MArHUTHOIO NoJiA NPOBOAHMKA C TOKOM, CUAbl AMnepa n
cunbl JlopeHua;

CTPOUTb U OMNUCbIBATb I/I306pa)KEHMe, CO34aBaeMoe NJIOCKUM 3EPKaIomMm, TOHKOWM IIMH3OI7I;

BbINO/IHATL 3KCNEPUMEHTbI MO UCCEL0BAHNI0 PUUUYECKUX ABNEHMUI U NPOLLECCOB C UCNOJ/Ib30BaHWEM
NPAMbIX U KOCBEHHbIX U3MEPEHUIA: NP 3TOM hOopPMyIMpPOoBaTh Npobaemy/3agady u runotesy ydye6bHoro
3KCrnepumeHTa, cobupaTh YCTaHOBKY U3 NpeasioeHHOoro 06opyaoBaHua, NPOBOAUTL OMbIT U
dopmynnpoBaTh BbIBOAbI;

OCyLLEeCTBNATb NpAMbIE U KOCBEHHbIE N3MeEPEHNA ¢M3MLIECKVIX BE€NNYUH, NPU 3TOM BbI6MpaTb
ONTUMaNbHbIM cnocob namepeHna n NCnosib3oBaTb M3BECTHbIe MEeTOAbl OLLEHKHN I'IOFpELIJHOCTGVI

N3MepPeHui;



nccnenoBaTth 3aBUCMMOCTY GU3UYECKUX BENUYMH C UCNOIb30BaHMEM NPAMbIX U3MEPEHWNIA: MPK 3TOM
KOHCTPYMpPOBaTb YCTaHOBKY, GMKCMPOBATb Pe3y/ibTaTbl NOYYEHHOW 3aBUCUMOCTU GUSUYECKUX BETMYMH
B BMAe Tabauy n rpadmKos, AenaTb BbIBOAbI MO pe3yabTaTam UCCNeaoBaHNA;

cobntoaaTb NpaBuaa 6esonacHoro Tpyaa npu NpoBeLeHUM UCCNEA0BAHMIA B paMKax y4ebHoro
3KCNepumeHTa, yuebHOo-nccnen0BaTeIbCKOM U NPOEKTHOM AeATeIbHOCTU C UCMO/Ib30BaHUEM
N3MepUTENbHBIX YCTPOWCTB 1 NabopaTopHoro obopyaoBaHus;

pelwaTtb pacyéTHble 3a43a4M C ABHO 3a4aHHOM GU3NYECKO MOAENbIO, UCMONb3YA GU3NYECKME 3aKOHbI U
NPUHLUMMBI, Ha OCHOBE aHan3a YCN0BMA 3a4a4M BbIBUPaTb GU3NUECKYI0 MOAENb, BblAENATL PU3NYECKME
BE/IMYMHbI U GopMY/bl, HeobXxoauMble ANA e€ pelleHuns, NPOBOANTL PAcYETbl U OLEHMUBATb PeanbHOCTb
NoJlydeHHOro 3HaYeHUA GU3UYEeCKon BeNUYUHDI;

pelaTb KayecTBeHHbIE 334a4M: BbICTPAUBATb JIOTMYECKM HENPOTMBOPEYMBYIO LLENOYKY PACCYKAEHUM C
OMOPOW HA U3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U PU3NYECKME ABNEHNS;

MCNO/Ib30BaThb MPU pelleHnn yYebHbIX 3a4a4 COBPEMEHHbIEe MHPOPMALMOHHbIE TEXHOIOMMU AN NMOUCKa,
CTPYKTYPUPOBAHMA, MHTEPNPETALUN U NPeacTaBAeHUs y4ebHOM U HayYHO-NonyasapHol nHGopMaLmy,
NONYYEHHOM U3 Pa3ANYHbIX UCTOYHMKOB, KPUTUYECKM aHAIM3NPOBATL NOayYaemyto MHGOPMaLMIO;

06bACHATL NPUHLMMbI AEMNCTBUA MaLLMH, NPUBOPOB 1 TEXHUYECKUX YCTPOICTB, Pa3nnyaTh YCI0BUA UX
6e30nacHOro UCNob30BaHMA B NOBCEAHEBHOM KU3HMU;

NPUBOAUTL MPUMEPbI BKNAAa POCCUNCKMX N 3apybeKHbIX YY4EHbIX-PUINKOB B Pa3BUTUE HAYKW, B
06BACHEHME NPOLLECCOB OKPYKAOLWErO MUPA, B PAa3BUTUE TEXHUKN N TEXHONOTUIA;

NCMNONb30BaTb TEOPETUYECKME 3HAHNUA MO PU3NKeE B MOBCEAHEBHOWM XKU3HW ANA obecneyeHuns
6e3onacHOCTU Npu obpalleHumn ¢ npubopamm 1 TEXHUYECKMMM YCTPOMCTBAMMU, A/1A9 COXPaHEHUSA
3,0pOBbA N COBAAEHNA HOPM SKONOTUYECKOTO NOBEAEHMA B OKPYKAIOLLEN Cpese;

paboTaTb B rpynne ¢ BbINOJHEHNEM PA3/IMYHbIX COLMANbHbIX POJEN, NIAaHUPOBATb PaboTy rpynmb,
paumnoHanbHO pacnpeaenatb 0683aHHOCTU U NAAHUMPOBATb AEATENbHOCTb B HECTAHAAPTHbLIX CUTYALMSAX,
a/leKBATHO OLLEHUBATH BK/IAJ KaXKA0ro U3 yYaCTHUKOB Pynnbl B peLleHne paccMaTpuBaemoi
npob6aembl.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KJTIACC
Konunyectso yacos
Ne /i HavmeHoBaHWe pa3fenos u Tem INeKTpoHHbIe (LndpoBbIe)
nporpammel Beero KoHTposibHble MpaKkTuyeckune o6pa3oBaTenbHble pecypebl
paboThbl paboTbl
Paspen 1. ®PU3NKA U METOAbl HAYYHOIO NO3HAHUA
11 ®dur3MKa U meToabl Hay4HOro NO3HAHMS 2 https://m.edsoo.rut/AVIAWVNQO
WToro no pasgeny 2
Pasgen 2. MEXAHUKA
2.1 KnHemaTwuka 5 https://m.edsoo.ru/SNO2MCWXU
2.2 OnHammKka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbI COXpaHeHUA B MexaHuKe 6 1 1 https://m.edsoo.ru/S6NRCXHA7
UTtoro no pasgeny 18
Pasgen 3. MONEKYNAPHAA ®U3UKA N TEPMOANHAMMUKA
3.1 OCHOBBI MONIEKYNAIPHO-KMHETU e CKO/ 9 1 https://m.edsoo.ru/HRGVENOPE
Teopuu
3.2 OCHOBbI TEPMOANHAMMUKHM 10 1 https://m.edsoo.ru/HK6KI.6RS9



https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/AV1AWVNQ0

Arpe raTHblé COCTOAHUA BELLECTBA.

33 basoBble nepexomsi 5 https://m.edsoo.ru/HSM355JCH

UTtoro no pasgeny 24

Paspen 4. SNEKTPOONHAMMUKA

4.1 DNeKTpocTaThKa 10 https://m.edsoo.ru/LSRP72QLI

42 MOCTOAHHbIN 3N1EKTPUYHECKNI TOK. TOKM B 1 hits://m.cdsoo.r/GEWTDOXWW
PasNUYHbIX cpeaax

UTtoro no pasgeny 22

PesepBHOe Bpems 2

OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68



https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/HSM355JCH

11 KNACC

Konnuyectso vacos

INeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTeibHble pecypchbl
paboTbl paboThbl
Pasgen 1. SNEKTPOAMHAMMUKA
MarHuTHoe noJsie. dNeKTpoMarHuTHas
1.1 11 1 3 https://m.eds00.ru/Z2Q390NG8
NHAOYKUMA
Utoro no paspeny 11
Pazpen 2. KOJTEBAHUA U BOJTHbI
MexaHU4YecKkune 1 31eKTPOMarHuTHble
2.1 9 1 https://m.edso0.ru/3TLNQKPG6
KonebaHua
2.2 MexaHU4YecKue 1 31eKTPOMarHUTHbIE BOJHbI 5 1 https://m.edsoo.ru/WQT6385V1
2.3 OnTuKa 10 3 https://m.edsoo.ru/TUPOIURXM
UTtoro no pasgeny 24
Pasgen 3. OCHOBbDI CI'IELI,MA}'IbHOlZ TEOPUU OTHOCUTENBHOCTU
OcHoBbI creymanbHoM Teopum
3.1 4 P 4 1 https://m.edsoo.ru/AQUCOVDK?2

OTHOCUTE/IbHOCTU



https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/Z2Q39ONG8

Wtoro no pasaeny

Pasgen 4. KBAHTOBAA ®U3NKA

4.1 dneMeHTbl KBAaHTOBOW ONTUKM 6 https://m.edsoo.ru/SWOVAWOQRS
4.2 CTpoeHue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOeE 84p0 5 https://m.eds00.ru/97MC9IDZXQ
UTtoro no pasgeny 15

Paspen 5. 9/IEMEHTbI ACTPOHOMUU N ACTPOPU3NKU

5.1 D/IeMEHTbl aCTPOHOMUMU U acTPOPUIMKHK 7 https://m.edsoo.ru/3EOD6KXI9
UTtoro no pasgeny 7

Paspen 6. OBOBLWAKOLWEE NOBTOPEHUE

6.1 Ob6oblatolee NoBTOpPEHNE 4 https://m.edsoo.ru/O2JEGZCIM
UTtoro no pasgeny 4

PesepBHOe Bpems 3

OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68



https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/8W0VAWQRS




MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
KonnyecTso 4acos
INEeKTPOHHbIE UundpoBbIe
Ne n/n | Tema ypoka
Beero KOHTpONbHbIE MpaKTnueckue obpasoBaTtefibHble pecypchbl
paboTbl paboThbl
®usnKka — HayKa o npupoge. HayuHble meToabl
1 y PYpoA y A 1 https://m.edsoo.ru/YXGQSPM1P
NO3HAHMA OKPY*KaloLLero Mmnpa
Ponb n mecto pusunkm B bopmmposaHum
2 COBPEMEHHOM Hay4YHOM KapTUHbI MMpa, B 1 https://m.edsoo.ru/SHSXWFFVO
NpPaKTUYEeCKoN AeATeNbHOCTM Atoaei
MexaHuuyeckoe asukeHne. OTHOCUTENBHOCTb
3 MeXaHMYeCcKoro AsuxeHus. NepemelleHue, 1 https://m.eds00.ru/RSOAQ0VS5ZX
CKOPOCTb, YCKOpPEeHue
4 PaBHOMepHOE NpAMOANHENHOE ABUXKEHNE 1 https://m.edsoo.ru/L8IPY2JEZ
5 PaBHOyCKOpeHHOe NpAMOINHENHOe ABUKeHMe | 1 https://m.edsoo.ru/MDIDKJOUB
CsoboaHoe nageHue. YckopeHue cBob6ogHOro
6 1 https://m.edsoo.ru/MXPLZIX8J
nageHus
KpusonuHeriHoe asuxkexue. ApuxeHne
7 P . A A 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepUuanbHOM TOYKM MO OKPYXKHOCTU



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P

MpuHUMN OTHOCKMTENbHOCTM Manunes.
NHepuunanbHblie cUcTembl oTcdeTa. [MepBblii
3aKOH HbloTOHa

https://m.edso00.ru/J6QY7N3WN

Macca Tena. Cuna. MNpuHUMn cynepnosnumnm
cun. Bropoii 3akoH HbloToHa ans
MaTepuanbHOM TOUKK

https://m.edsoo.ru/BVINWTAQH

10

TpeTunii 3aKkoH HblOTOHa 419 MaTepUanbHbIX
TOYeK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOTO TAroTeHnA. Cnna TaxkecTu.
I'IepBaﬂ KOCMUHNYeCKanAa CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cwna ynpyrocTtu. 3akoH yKa. Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna TpeHua. KoapodumumeHT TpeHus. Cuna
CONPOTUBNAEHUA NPU ABUKEHUN TENA B
KMOKOCTU USIN Fase

https://m.edsoo.ru/UZBUPCM5M

14

MNocTynatenbHoe v BpallaTenbHoe ABUKEHNE
abcontoTHO TBEPAOro Tena. MOMeHT cusbl.
Mneyo cunbl. Ycnosua pasHosecua TBEPAOro
Tena

https://m.edsoo.ru/IDOAU40TS

15

MUmnynbc maTepranbHOM TOUYKM, CUCTEMDI
MaTepuanbHbIX ToueK. UMnynbe cunbl. 3aKoH
COXpaHeHMA MMNybca. PeakTUBHOE ABUKEHME

https://m.eds00.ru/MSJQTKNWC

16

PaboTa 1 molwHocTb cunbl. KuHetnyeckas
3Heprus matepuanbHoli Toukn. Teopema ob

https://m.edsoo.ru/J1V59L.28B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/J6QY7N3WN

N3MEHEHUU KNHETUYECKOM HEprnm

17

MoTeHuunanbHas aHeprua. NoTeHuManbHasA
3Heprus ynpyro 4epopMmnpoBaHHOM NPYHKUHBI.
MoTeHuManbHas aHeprua Tena s6au13n
NOBEPXHOCTU 3eMu

https://m.edsoo.ru/RNEXJW4KF

18

MoTeHumanbHble U HeNoTeHUMabHbIE CUbI.
CBA3b paboTbl HEMOTEHUMANbHBIX CUA C
N3MEHEHMEM MEXaHUUYECKON SHEPIrnKn CUCTeMbI
Te. 3aKOH COXpaHeHUs MexaHUYecKon
3Hepruu

https://m.edsoo0.ru/DA3QVTOXQ

19

NabopaTtopHan paboTa «MccnegosaHne cBA3N
paboTbl CU/bI C USMEHEHMEM MEXaHUYECKOW
3HEepruun Tena Ha NpUmMepe PacTAKEHUS
PE3MHOBOrO XryTa»

https://m.edsoo.ru/W1R4R88UG

20

KoHTposibHaa paboTa no Teme «KnHemaTumKa.
[AnHamunka. 3aKOHbI COXPaHEHUA B MEXAHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHble NONIOXKEHUA MONEKYNAPHO-
KMHEeTUYecKon Teopuun. BpoyHoBCcKoe
asukerue. Juoddysus

https://m.edso0o0.ru/OEY9VYU2B

22

XapaKkTep ABUMKEHMA M B3aMMOAENCTBMA
yacTuy, BewecTea. Mogenn cTpoeHus rasos,
XUAKOCTeN N TBEPAbIX Ten

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konmnyectso Bewectsa.
MocTtoAHHasa Asoragpo

https://m.edsoo.ru/FLIBAQDI13



https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/RNEXJW4KF

Tennosoe pasHoBecue. Temnepartypa un eé

24 https://m.edsoo.ru/ WPNY6QAS8Z
namepenue. lkana Temnepatyp Llenbcun
NaeanbHbif raz 8 MKT. OcHOBHOE ypaBHeHMe

25 A P https://m.edsoo.ru/UKJFVSBZO
MKT
AbcontoTHaa TemnepaTtypa Kak mepa cpegHen

26 KUHETUYECKOWN SHEePrnn ABUNKEHMA MOJIEKY. https://m.edsoo.ru/BXUDVDG2F
YpaBHeHne MeHaeneeBa-KnanenpoHa

27 3aKoH [lanbToHa. [a30Bble 3aKOHbI https://m.edsoo.ru/Y3IWB66I3 A
NabopaTtopHas paboTa «MccnepoBaHue

28 3aBUCUMOCTU MEXAY NapameTpamm COCTOSHUA https://m.edsoo.ru/35DBLKT96
pa3peKeHHoro rasa»
MN3onpouecchl B aeasbHOM rase u ux

29 POt A https://m.edsoo.ru/OZJ3KZNIS
rpaduyeckoe npeacraBaeHue
BHYTpEHHAS 3Heprusa TepMoANHaMUYECKON
CUCTEMDI U CNOCObbl €€ M3MeHeHUS.

30 https://m.eds00.1u/9JQITVXIE
Konunuyectso TennoTbl M paboTa. BHyTpeHHss
3Heprva oAHOAaTOMHOrO UAeanbHOro rasa

31 Buabl Tennonepeaaym https://m.edsoo.ru/36JJI20W9
YaenbHan TenJI0EMKOCTb BelLecTBa.

32 Konunyectso TennoTbl Npu Tensonepenade. https://m.edsoo.ru/5SK3Y4H86L
AamnabaTtHbIl npouecc

33 https://m.edsoo.ru/2HO6R3GA8

MepBblit 3aKOH TEPMOAMHAMMUKM U €r0



https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/WPNY6QA8Z

NPUMEHEHNE K n3onpoueccam

HeobpaTtMmocTb NpoLeccos B Npupoae.

34 . https://m.eds00.1u/S8SLWDFT8
BTOpoW 3aKOH TepMOANHAMUKM
35 MpuHumMn aencteuna un KM tennosoi MaLlmHbI https://m.edsoo.ru/DLCDEAAUC
36 LUmkn KapHo u ero KNA https://m.edsoo.ru/4XPSAQ0VM
37 JKosiornyeckune npobiembl TENI03IHEPIETUKM https://m.edsoo.ru/PO7ZMYMSI
Ob6obuwatowuii ypok «MonekynapHasa dusmnka.
38 tatotiin yp yaAp ¢ https://m.edsoo.ru/9EKZ0DDWP
OcHoBbI TEpMOANHAMUKN
KoHTposibHana paboTa no Teme «MonekynspHas
39 P P y/Ap https://m.edsoo.ru/RCARYE6ZX
¢dur3mnKa. OCHOBbI TEPMOLMHAMUKU»
MapoobpasoBaHuMe N KOHAEHcaUmS.
40 POobP A 4 https://m.eds00.1u/X48Q078EE
NcnapeHue n KuneHue
ABCONIOTHAA M OTHOCUTENIbHAA BNAXKHOCTb
41 . https://m.edsoo.ru/98HVAEBMM
BO34yxa. HacblleHHbIN nap
Teépaoe Teno. Kpucrannnyeckme n amopdHole
Tena. AHM30TPONUA CBOMCTB KPUCTANOB.
42 https://m.edsoo.ru/JIXFWLMZNK
Mungkue Kpuctannbl. CoBpeMeHHbIe
maTepuanbl
MNnasneHne n Kpuctanansauma. YaenbHas
43 P 4 A https://m.edsoo.ru/OX117G6MR

TEeENNOTa NJaB1EHUA. Cy6ﬂMMaLI,I/I‘r'I



https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/S85LWDFT8

44 YpaBHeHue TennoBoro 6anaHca https://m.edsoo.ru/OIUXGN2I11
dneKTpusauus Ten. INeKkTpuyecknin 3apsaa. [sa

45 pusati P pra. A https://m.edso00.1u/QJ2S7WSBM
BMAA 2/1EKTPUYECKMX 3aPAA0B
MpPOBOAHMKM, AUINEKTPUKU U

46 NoAynpoBOAHUKN. 3aKOH COXpPaHEeHMA https://m.edsoo.rw/F3YVPQUYH
3/1eKTPUYECKOro 3apsaaa
Bsanmogeiicteme 3apagoB. 3akoH KynoHa.

47 'D'v PAA . y https://m.edsoo.ru/SU3BUOTHH
ToyeuHbl 31eKTPUYECKUIA 3apaa,
HanpAKEHHOCTb 3/1€KTPUYECKOTO NOAS.

48 MpUHLMN cynepnosnumm snekTpUYecKnx https://m.eds00.ru/9IKAWD2V6
nonem. JIMHUN HanpsKEHHOCTH
PaboTa cun aN1eKTpoCTaTMUECKOro Noss.

49 P https://m.edsoo.ru/VOPD9ASLF
MoTeHumnan. PasHOCTb NOTEHLMAN0B
MPOBOAHMKM U AUINEKTPUKM B

50 3/IeKTpocTaTMyeckom none. [Inanekrpmyeckas https://m.edsoo.ru/12P2S3127Z
NPOHULAEMOCTb

51 dneKkTpoémrocTb. KoHaeHcaTop https://m.edsoo.ru/BIUPRD52W
INEeKTPOEMKOCTb MJI0CKOTo KOHAEHCATOpa.

52 P A P https://m.edsoo.ru/XPUKP82VE
JHeprua 3apsAKeHHOro KoHAeHcaTopa
NabopaTtopHana paboTa "U3mepeHne

53 paTop P P https://m.edsoo.ru/PBGM4F845

3/IEKTPOEMKOCTM KOHAeHcaTopa"



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/0IUXGN2I1

54

MpUHLMN SeiCcTBUA U NPUMEHEHKE
KOHZEHCATopOB, KONMPOBAbLHOTO annapara,
CTPYMHOro NpUHTEpPa. DNeKTpoCcTaTMYecKasn
3alLMTa. 3a3em/ieHune 31ekTponpmbopos

https://m.edsoo.ru/H3Q9PNHYY

55

INEKTPUYECKUI TOK, YCNOBUSA ero
cywectsoBaHuMA. MoCcTOAHHDBIN TOK. Cuna ToKa.
HanpsaxeHune. ConpotusneHue. 3akoH Oma ana
y4acTKa uenu

https://m.edsoo.ru/D6Y72A4B7

56

MocneposaTtenbHoe, NapanienbHoe,
cMelllaHHoe coegMHeHne NPoBOAHMKOB.
NabopaTtopHas paboTa «M3yyeHune
CMelLaHHOro coeamMHeHUs Pe3ncTopoB»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa M MOLLHOCTb 31EKTPMYECKOrO TOKa.
3aKoH [xoyna-JleHua

https://m.edsoo.ru/LESHA2A3M

58

3akoH Oma A5 NoNHOM (3aMKHYTOM)
3N1eKTpuYeckoi uenu. KopoTkoe 3ambliKaHue.
NabopaTtopHasn pabota «M3mepeHune 3C
MCTOYHUKA TOKa U ero BHYTPEHHErO
COMPOTUBNEHMUA»

0.5

https://m.edsoo.ru/YNSBF7PBS

59

Pe3epBHbIli ypoK. KOHTpobHas paboTa no
Teme "dnekTpoanHamumka" / Bcepoccuitckas
nposepoyHas paboTa

https://m.edsoo.ru/MFM6EIESX

60

0606wWatoLmii YpoK «I1eKTpoanHammnka» /
Bcepoccuiickan npoBepoyHas paboTa

https://m.edsoo.ru/PR6MDY07H



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/H3Q9PNHYY

61

JNeKTPOHHas NPOBOAMMOCTb TBEPALIX
MeTanNo0B. 3aBUCMMOCTb COMPOTUBAEHMSA
MeTa//I0B OT TeEMMepaTypbl.
CBEpXNpPOBOANMOCTb

https://m.edsoo.ru/WMNNBQL9H

62

dNeKTpUYecKuii TOK B Bakyyme. CBOICTBA
3/1EKTPOHHbIX MYYKOB

https://m.edso0.ru/4CCYCJ785

63

MonynpoBoAHMKMK, UX COBCTBEHHAnA U
npvMmecHas nposoguMmocTtb. CBoicTBa p—n-
nepexoaa. MonynpoBogHMKoBble NPUBOPLI

https://m.edsoo.ru/S55A1DQUR

64

JNeKTPUYECKUIA TOK B pacTBOpax M pacnnaBax
3N1EKTPOANTOB. DNEKTPOAUTUYECKAA
Avccoumauma. dNeKTpoaus

https://m.eds00.ru/QUOQUWVI1

65

DNIeKTPUYECKMI TOK B ra3ax. CamocTosATeIbHbIN
N HECAaMOCTOATENbHbIN pa3paa. MonHus.
Mna3sma

https://m.edso00.ru/2VX2KLFQA

66

dneKTpuyeckne Nnpnbopbl U yCTPOICTBA U UX
npaKkTuyeckoe npumeHeHue. MpaBuaa TEXHUKK
be3onacHocTH

https://m.edsoo.ru/KJA02KUP5

67

KoHTposnbHasa paboTa no Teme
«3NeKTpocTaThKa. MOCTOAHHbIN
3NEKTPUYECKUI TOK. TOKU B Pa3NNYHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

Pe3sepBHbIl ypoK. 0606 atoLwmii ypokK no
Temam 10 knacca

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/WMNNBQL9H
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11 KNACC

Ne n/n

Tema ypoKa

Konnuyectso vacos

Bcero

KOHTpOANbHbIE
paboTbl

MpaKTnyeckue
paboTbl

JaTta
n3yyeHuA

DNEeKTPOHHbIe UndpoBbIe
obpaszoBaTenbHble pecypchbl

MOCTOAHHbIE MarHWUTbI U UX
B3aumogeinctene. MarHutHoe nosne.
BeKTOp MarHUTHOM UHAYKLMM.
JIHUN MarHUTHOM UHAYKUMK

https://m.edsoo.ru/4DMOYIIN6

MarH1uTHOe none NPoBOAHMKa C
TOoKOMm. OnbIT IpcTeaa.
B3saumogelictBMe NpOBOAHUKOB C
TOKOM

https://m.edsoo.ru/1L5SCT47FX

NabopaTtopHas pabota «U3yueHne
MarHMTHOIO MO/A KAaTyLIKN C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JencTene marHMTHOro nossa Ha
NpPoBOAHUK € TOKOM. Cnna Amnepa.
NabopatopHana paboTa
«NccnepoBaHue aencteuna
NOCTOAHHOIO MarHUTa Ha PaMKy C
TOKOM»

https://m.edsoo.ru/UVHDISEX4

JencTene marHMTHOro nNona Ha
OBUXKYLLYIOCA 3aPAXKEHHYIO YacTuLy.
Cuna lopeHua. PaboTa cubl

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/4DM0YIJN6

JlopeHua

DNIeKTPOMArHMTHaA MHAyKLmA. MNoToK
BEKTOPA MarHUTHOM nHAaykuum. 34C
MHAYKUMN. 3aKOH 31€KTPOMArHUTHOM
MHAYKumn dapagen

https://m.edsoo.ru/VA26C9C3J

NabopatopHas pabota
«WccnepgoBaHne aBneHus
3N1eKTPOMArHUTHOMN MHAYKLUNY

https://m.edsoo.ru/XZS5MQCBU

NHAYKTUBHOCTb. AABNeHue
camonHaykumn. 34C camonHAyKLMH.
DHeprna MarHUTHOro NONA KaTyLKKU C
TOKOM. DNIeKTPOMarH1UTHoe none

https://m.edsoo.ru/EOTONSAEA

TexHUYecKne yCcTponcTea u mx
NpUMeHeHMe: NOCTOAHHbIE MarHuTbl,
3/1EKTPOMArHUTbI, IEKTPOABUTaTEND,
YCKOpPUTENUN 31eMeHTapPHbIX YacTuL,
WHAYKUMOHHAs neyb

https://m.edsoo.ru/UWNLFA9L6

10

O6o6uwwatownii ypok « MarHutHoe
noJsie. N1eKTPOMarHUTHaA MHAYKLMA»

https://m.edsoo.ru/COBOSBGMC

11

KoHTponbHan paboTta no teme
«MarHutHoe none.
DNEeKTPOMArHUTHaA NHAYKLUNA»

https://m.edsoo.ru/8X637ELEU

12

CBoboAHblE MEXaHUYECKME
KonebaHma. FapMmoHuveckme
KonebaHua. YpaBHeHue

https://m.edsoo0.ru/9Y6GY WEVP



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/VA26C9C3J

rapMoHMYECKNX KosiebaHnii.
MpeBpalleHne sHeprum

13

JNlabopaTtopHas paboTa
«MccnepoBaHme 3aBUCMMOCTHU
nepuoga manbix KonebaHuii rpysa Ha
HUTU OT A/IMHbI HUTW M MacCbl rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebatenbHblli KOHTYp. CBOBOAHbIE
3/1eKTPOMArHuUTHble KosiebaHuA B
naeanbHoOM KosnebaTeslbHOM
KOHType. AHanorna mexay
MeXaHUYeCKUMU U
3N1EKTPOMArHUTHbIMUK KonebaHuamM

https://m.edsoo.ru/H6JCOSBAD

15

dopmyna TomcoHa. 3aKoH
COXpaHEeHWA SHepPrun B aeanbHOM
KosiebaTeIbHOM KOHType

https://m.edsoo.ru/MHNWD2LHU

16

MpeacTaBneHne 0 3aTyXatoLmnx
KonebaHuax. BbIHYKAEHHbIE
MeXaHWYyeckue KonebaHums.
Pe3oHaHC. BbIHYXAEeHHbIe
3/1eKTPOMArHMUTHble KonebaHusa

https://m.edsoo.ru/FMBDWPPG4

17

MepemeHHbIN TOK. CUHYcOMaanbHbIN
nepemeHHbIN TOK. MOLHOCTb
nepemeHHOro Toka. AMAAUTYAHOE U
AeWcTByloLLLee 3HAaYeHMe CUJbl TOKA U
HanpAXeHuA

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/DPZ8KR61C

18

TpaHcdopmaTop. MpomssoacTBO,
nepegaya v notpebneHune
3NEKTPUYECKOM IHEPTUN

https://m.edsoo.ru/1ZWZULSQK

19

YCTPOICTBO U NpaKTUYecKoe
NPUMeEHEHNE 3NEKTPUYECKOTO
3BOHKa, reHeparTopa nepemMeHHoro
TOKa, IMHWUIN 3N1eKTponepeaay

https://m.eds00.ru/93Z12W40Q0

20

DKOJ/IorMyeckne puckum npu
NPOW3BOACTBE 3/IEKTPOSHEPTUMN.
KynbTypa ncnonob3oBaHus
3/1eKTPO3HEpPrMm B NOBCEAHEBHOM
KU3HU

https://m.edsoo0.ru/3IDUNYKWNO

21

MexaHWYecKune BOJIHbI, YCNOBUSA
pacnpocTtpaHeHus. Mepuog.
CKOPOCTb PacnpoCTpaHeHUs U ANNHa
BOJIHbI. [lonepeyHble M NPoA0/bHbIE
BOJIHbI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTb 3BYyKa. [pPOMKOCTb
3BYKa. BbicoTa ToHa. Tembp 3BYKa

https://m.edsoo.ru/Z827Q6V70

23

3/'IeKTp0MaI'HI/ITHbIe BOJIHbI, UX
CBOMCTBA U ckopocTb. LWkana
3N1eKTPOMaArHUTHbIX BOJTH

https://m.edsoo.ru/SWB57C06X

24

MpUHUUNBI PaANOCBA3U U
TenesmaeHua. Passutne cpeacts
cBa3un. Pagmonokauymsa

https://m.eds00.ru/2ZWQTSLGLV



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/1ZWZUL8QK

25

KoHTposbHasA paboTta «KonebaHus u
BOJIHbI»

https://m.edsoo.ru/IHURONSOB

26

MpamonuHeitHoe pacnpocTpaHeHne
cBeTa B 04HOPOAHOM cpeje.
ToyeuHbI MCTOYHMK cBeTa. Jlyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTpakeHune cBeTa. 3aKOHbI
OTparkeHun ceeTa. [locTpoeHne
M306parKeHU B NNIOCKOM 3epKane

https://m.edsoo.ru/IMBKQM?227

28

MpenomneHue ceeta. NoaHoe
BHYTPEHHee OTPa*KeHue.
MpeaenbHbIN Yyron NosaHOro
BHYTPEHHEro oTpa*xkeHuA

https://m.eds00.ru/V49RISTRN

29

NabopatopHana paboTa «M3mepeHne
nokasaTens NPeaoMNeHNn CTeKna»

https://m.edsoo.ru/JO2EIM1DQ

30

JNnH3bl. NocTpoeHune nsobparkeHunii B
nnH3e. ®opmyna TOHKOM NNH3bI.
YBenunyeHue nnNH3bI

https://m.edsoo.ru/W2MMS9KJC

31

NabopatopHana paboTa
«MccnepoBaHue cBoMncTB
nM306parKeHn B INH3aX»

https://m.eds00.ru/Q1ZCMWI980

32

Oucnepcus ceeTta. CNoXKHbIN cOCTaB
6enoro ceeta. LieT. JTabopaTopHas
pabota «HabnogeHue ancnepcum
cBeTa»

https://m.edsoo.ru/KO9OWVKEI 1



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/IHUR0N80B

33

NHTepdepeHuma ceeTa. JudpaKkums
ceTa. [iMdpaKkuMOHHan peLléTka

https://m.edsoo.ru/C8LCRSEJI

34

lNonepeyHoCTb CBETOBbIX BOJH.
MNonapusauyma ceeta

https://m.eds00.ru/Q2118XYOJ

35

OnTnyeckmne NpubOpPbLI N YCTPONCTBA
n ycnosua nx 6esonacHoro
npuMmeHeHus

https://m.edsoo.ru/M5127JYGT

36

lPaHUUbI NPUMEHUMOCTH
KNaccmMyecKkom mexaHuku. Moctynatol
cneumanbHOM Teopum
OTHOCUTE/IbHOCTH

https://m.edsoo.ru/P8GBI9FJ5N

37

OTHOCUTENBHOCTb
04HOBPEMEHHOCTU. 3ameaneHune
BPEMEHU U COoKpallleHMe AnHbI

https://m.edsoo.ru/OVLMCN6B2

38

JHeprus n UMNyAbC PENATUBUCTCKOM
yactuubl. CBA3b Macchl C aHepruei u
MMMNYIbCOM. DHEpPrua nokosn

https://m.edso0.ru/I90ZY4BUB

39

KoHTponbHan pabota «OnTuKa.
OcHOBbI cneunanbHOM Teopumn
OTHOCUTE/IbHOCTUY

https://m.edsoo.ru/L8689IJPLI

40

doToHbl. Popmyna MNnaHKa. dHeprua
n nmnynbc GOToHa

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpbITUE U NcCnefoBaHME
¢doToadpdekTa. OnbiThl A. T.

https://m.edsoo0.ru/PGL5XXSRO



https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/C8LCRSEJI

CronetoBa

42

3aKoHbl poToaddeKTa. YpaBHeHue
dHWTerHa ana potoadpdeKTa.
«KpacHas rpaHnua» potoadpdekrta

https://m.edsoo.ru/YLCK770G8

43

Jasnenue ceeta. OnbiTobl 1. H.
Nebepnesa. Xummyeckoe gelictene
cBeTa

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHUYecKne ycTpolcTea 1
NpaKTUYEeCKoe NPUMEHEHMUE:
¢doToanemeHT, GOTOAATUMK,
conHevHan 6aTapes, cBeToAMnoA,

https://m.edsoo.ru/UFQDRSL5M

45

PeweHwne 3aaa4 no Teme «INEMEHTbI
KBAaHTOBOM ONTUKN»

https://m.edsoo.ru/ZE73A67B1

46

Mogenb atoma TomcoHa. OnbITbl
Pesepdopaa no pacceanuto a-
yactuu,. NMnaHeTapHaa mogenb aToma

https://m.edsoo.ru/FIC11POHN

47

MoctynaTbl bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

M3nyyeHue v nornouweHne GoToHoB
npu nepexoae aToma ¢ 04HOro
YPOBHSA 3HEPrUu Ha Apyroi. Buabl
CNeKTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BosiHoBble cBOMCTBA YacTuL, BosHbI
ne bponna. KopnyckynspHo-
BO/IHOBOW Ayann3m. CNOHTAHHOE U

https://m.edso0.ru/J710TLFCO



https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/YLCK77OG8

BbIHYXXAE€HHOE n3nydyeHume

50

OTKpbITME PAafMOaKTUBHOCTU. OMbITbl
Pesepdopaa no onpegeneHumto
COCTaBa pPaANoaKTMBHOIO M3/1yYeHun

https://m.edsoo.ru/TSJFUU3TP

51

CeolictBa anbda-, 6beta-, ramma-
n3nyyeHua. Bamanue
PaAN0aKTUBHOCTM Ha XKMBble
OpraHM3mbl

https://m.edsoo0.ru/UOIRQS0Z5

52

OTKpbITUE NPOTOHA M HEUTPOHA.
MN3oTonbl. Anbda-pacnag,.
DNIEKTPOHHbIN U NO3UTPOHHbIN BeTa-
pacnag. lamma-mnsnyvyenume

https://m.edsoo.ru/H2XIHOG3E

53

DHepruna cBA3N HYK/IOHOB B A4pe.
ApepHble peakuun. AgepHbin
peakTtop. Mpobaembl, NepCneKkTUBSI,
9KONOrMYECKMe acneKTbl ALEPHOM
3HepreTUKn

https://m.edsoo.ru/CFJYJSSIG

54

dnemeHTapHble YacTuubl. OTKpbITUE
nosutpoHa. Metoapl HabaogeHUA 1
pernucTpaunm snemeHTapHbIX YacTuu,
Kpyrabiii cton « PyHAameHTa/ibHble
B3ammogencTama. EguHcTBo
bU13NYECKON KapTUHbI MUpPa»

https://m.edsoo.ru/SUC62U40A

55

ITanbl pa3BUTMA aCTPOHOMMUM.
MprKnagHoOEe U MMPOBO33PEHYECcKoe

https://m.edsoo.ru/5PXS219VY



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/TSJFUU3TP

3HavyeHue acTpoHomuun. Bug,
3Bé3gHoro Heba. Co3Be3aus, ApKue
3BE3/4bl, NIAaHETbI, UX BUAMMOE
ABuxeHue. ConHevyHan cuctema

56

ConHue. ConHevyHan akTMBHOCTb.
NcTouHMK sHeprmm ConHua 1 3BE€34,

https://m.edsoo.ru/1JZR54JA0Q

57

3BEé34pbl, UX OCHOBHbIE
XapaKTePUCTUKN. 3BE3 bl INTAaBHOM
nocnenoBaTeNibHOCTU. BHyTpeHHee
cTpoeHue 3B€3a,. CoBpemeHHble
npeAcTaBAeHMA O MPOUCXOKAEHUN U
agontoumnm ConHua 1 3BE3L,

https://m.eds00.ru/GGD3W7470

58

MneyHbit MyTb — Hawa ManaKkTuKa.
MonoxeHune n apukeHme ConHua B
lanakTuke. ManakTUKKU. YépHble
Ablpbl B AAPaX ranakTuk

https://m.edsoo.ru/L2U4S1HU2

59

BceneHHasn. PasberaHue ranakTuk.
Teopwua bonablworo B3pbiBa.
Penukrosoe nsnyyeHue.
MeTaranaktmnka

https://m.edsoo.ru/9IWRLVWNN

60

HepelueHHble npobiembl
acTpoHOMUM

https://m.edsoo.ru/LJHNL2MCF

61

KoHTponbHan pabota «InemeHThbI
aCTPOHOMMU U acTPODU3UKU»

https://m.edsoo.ru/TXTTCT488



https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/1JZR54JA0

62

O6ob6watownit ypok. Ponb pusmnkm un
aCTPOHOMMU B IKOHOMMUYECKON,
TEXHO/IOTMYECKOM, COLMANBHOMN U
3TnYecKol chepax AeATeNbHOCTH
YyenoBeka

https://m.edsoo.ru/ WNJS5CRXYD

63

O6o6Lwatownii ypok. Ponb 1 mecto
$U3MKKN M acTPOHOMMM B
COBPEMEHHOM Hay4YHOM KapTuHe
Mupa

https://m.edsoo.ru/2PFPB28UF

64

0O606watowmin ypok. Ponb
¢du13MyecKkon Teopun B
dopmMmnpoBaHUM NpeacTaBAEHUN O
dur3MYecKon KapTUHe mupa

https://m.edsoo.ru/Y29SVPCVR

65

0O606uwatouwmin ypok. Mecto
d13MYECKON KapTUHbI MMpa B 0bLwem
pPAAY COBPEMEHHbIX €CTECTBEHHO-
Hay4HbIX NpeacTaBieHUIt 0 npupoae

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHbIi ypok. MarHutHoe nosne.
dNeKTPOMarHUMTHaa MHAYKLUMS

https://m.edsoo.rt/EVMFIQTP6

67

PesepBHbIii ypoK. OnTuKa. OCHOBbI
cneunanbHoOM Teopun
OTHOCUTE/IbHOCTH

https://m.edsoo.ru/ESABJRKSL

68

PesepHbIt ypoK. KBaHTOBan ¢pum3mKa.
dNnemMeHTbl aCTPOHOMUM U
acTpoPU3nKK

https://m.edsoo.ru/RARQLVO2J



https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/WNJ5CRXYD
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NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMBI

10 KNACC

Kog,
npoBepsaemoro
pes3ynbTaTta

MpoBepaemble NpeaMeTHble pe3ynbTaTbl OCBOEHUA OCHOBHOM
obpasoBaTesibHOM Nporpammel cpegHero obwero obpasoBaHus

10.1

[emMoHCTpupoBaTb Ha NPUMepax Poab U MecTo GpM3MKKN B GOpMUPOBaAHNK
COBPEMEHHOM HayYHOM KapTUHbI MMPaA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHO/IOTMNI, B MPAKTUYECKOM AesTeNbHOCTHM Ntoaei

10.2

YuUnTbiBaTb rpaHnLLbl NPUMEHEHMUA U3YYEHHbIX PUINYECKUX MOAENeN:
MaTepuanbHaa TOYKa, MHepUManbHas cMcTema oTcyYéTa, abcontoTHO TBEpAOE
TeNo, UAEaNbHbIN ra3; MOAEeNM CTPOEHMSA Ta30B, KUAKOCTEN U TBEPAbIX TEN,
TOYEYHbIV 3/IeKTPUYECKMIA 3apsAa — NpY pelueHnr pUsmyeckmx 3agau

10.3

Pacno3sHaBaTb dum3Mueckmne ABneHUA (npouecchbl) n 06BACHATL UX HA OCHOBE
33aKOHOB MEXaHWMKKN, MONEKYNAPHO-KMHETUYECKON TEOPUMN CTPOEHUSA BELLECTBA U
3NEeKTPOAMHAMMKMN: PABHOMEPHOE U PaBHOYCKOPEHHOE NPAMOJIMHENHOE
ABUXeHue, cBOboAHOEe NafeHMe Ten, ABUKEHNE MO OKPYKHOCTU, MHEPLUS,
B3aumopaencreme ten; andpoysns, 6poyHOBCKOE ABUKEHME, CTPOEHUNE
KUAKOCTEM U TBEPAbIX T/, U3MeHeHWEe 06BEMa TeN NPU HarpeBaHUn
(oxnaxpeHun), TennoBoe paBHOBECUE, UCMAPEHME, KOHAEHCALMA, NaBAEHNE,
KpPUCTaNAn3aums, KUNeHue, BAaXKHOCTb BO34yxXa, NOBbILWEHWE AaB/IEHUSA ra3a
NpW ero HarpeBaHWM B 3aKPbITOM COCY/E, CBA3b MEXAY NapameTpamm
COCTOSIHMA ra3a B U30MpPOoLLeCccax; 3N1eKTPU3aLma Tes, B3aMMOoAeNCcTBMe 3apaaoB

10.4

OnucbiBaTb MeXaHUYECKOe ABUMKEHME, UCMONb3YA GU3NYECKME BE/TUUMHDI:
KoopAauHaTa, NyTb, NepemelleHne, CKOPOCTb, YCKOPeHMe, macca Tena, cuna,
MMNYbC TeNA, KNHETUYECKan SHepPrus, MOTeHUMaNbHaA SHEPrusa, MexaHuyecKas
paboTa, MexaHMYecKana MOLWHOCTb; NPM ONMCaHUKN NPABUALHO TPAKTOBaTb
bU3NYECKMIN CMBICA UCMO/b3YEMbIX BEJIMUMNH, X 0603HAYEHNA U eAMHULbI,
HaxoanTb GOPMYbl, CBA3bIBAIOLME AAHHYIO GU3NYECKYIO BEIMYMHY C APYrMMU
BENMYMHAMM

10.5

OnucbiBaTh M3yYeHHbIe TEN/I0BbIE CBOWMCTBA TE/ M TEN/I0BbIE ABNEHNUA,
ncnonb3ysa GUsMUecKne BeIMUYUHBI: AaB/IEHUE ra3a, TeMNepaTypa, CpeaHss
KMHEeTMYECKan 3Heprma XaoTMYECKOro ABUKEHUA MONEKY,
cpeaHeKBaApaTMYHANA CKOPOCTb MOJIEKY/, KOIMYECTBO TEMNI0Tbl, BHYTPEHHAS
sHepruA, paboTa rasa, KoadpdUUMEHT NOSE3HOro AEeNCTBUSA TENIOBOrO
ABUraTens; Nnpy onMcaHnmM NPaBMAbHO TPAKTOBaTb GUIMUYECKUIA CMbICA
MCMONb3yeMbIX BEIMYMH, UX 0603HAYEHUS N e4MHULbI, HAX0AUTb GOpPMYbl,




cBA3biBaoWne gaHHYHO d)VI3I/I‘-IECKyIO BENNYUNHY C APYTMMUN BETUYUHAM

10.6

OnucbiBaTb U3yYEHHbIE 3/IeKTPUYECKME CBOMCTBA BELLECTBA U 3/IeKTpHUYecKme
ABneHMA (npouecchl), UCNoAb3ya GU3NUYECKME BEIMUYMNHDI: SIEKTPUYECKMIA 3apaa,
3NeKTpuYecKoe nose, HanpPsaXXEHHOCTb NOJA, NOTEHLMAN, PAa3HOCTb
NoTeHLManoB; NP1 onMcaHNN NPaBUIbHO TPaKTOBaTb GU3UYECKUI CMbICA
NCMONb3YEeMbIX BEIMYMH, UX 0B03HaYEHNA N eAUHULbI; YKa3biBaTb GOPMYbl,
CBA3bIBaOLLME AAHHYIO GU3MYECKYIO BENNYMHY C APYTMMM BEANYUHAMMU

10.7

aHanM3MpoBaTb GpU3NYECKME NPOLLECCHI U ABMEHUSA, UCMONb3YA GU3NYECKNE
32KOHbI M NPUHUMNBI: 3aKOH BceMUpHoro Tarotenua, |, Il v Il 3aKoHbl HbtoTOHa,
3aKOH COXpPaHEeHUss MexaHMYeCKoM SHEepPrMm, 3aKoH COXpaHeHNA MMMYNbCa,
NPUHLMN CYyNepnosnumnmn cua, NPUHLMN paBHONPaBUA MHEPLMANbHBIX CUCTEM
OTCYETA; MOIEKYNSAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMA BELLECTBA, ra30Bble
3aKOHbI, CBA3b CPeAHeN KUHETUYECKON SHeprnm TENI0BOTO ABUMKEHMSA MOJIEKYN
¢ abcontoTHOM TemnepaTypoi, NePBbIN 3aKOH TEPMOAMHAMMKM; 3aKOH
COXpaHEeHMA 3NEKTPMUUECKOrO 3apaaa, 3akoH KynoHa; npy aTom pasnuyatb
cnoBecHyo GOpPMYIMPOBKY 3aKOHA, Er0 MaTeMaTHUYeCcKoe BbipaxKeHMe U YC0BUS
(rpaHuMLbl, 06/1aCTM) NPUMEHMMOCTHU

10.8

O6bACHATb OCHOBHbIE MPUHLMMbI AEUCTBMA MaALLMH, NPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3nnyaTtb ycnoBus nx 6e30nacHoro Mcnonb3oBaHUA B
NOBCEAHEBHOM XKU3HU

10.9

BbINO/IHATL 3KCNEPUMEHTbI MO UCCNEL0BAHMIO GUSUYECKUX ABNEHUI U
NPOLLECCOB C UCMOb30BAHNEM NPAMbIX U KOCBEHHbIX U3MEPEHUIA; NPU STOM
dopmynmposaTb Npobaemy (3agady) M runoTesy y4ebHOro aKCNepUMeHTa,
cobupaTb YCTaHOBKY U3 NpeasioxKeHHoro o6opyaoBaHMA, NPOBOAUTL OMbIT U
dopmynnpoBaTh BbIBOAI

10.10

OcyLwecTBAATb NPAMbIE U KOCBEHHbIE U3MEpPEHUA GU3UYECKUX BENNYMH; NPU
3TOM BblIOMPaTb ONTUMA/bHbIMA CNOCOD N3MEPEHUS U UCMOJIb30BaTb U3BECTHbIE
MeTOoAbl OLLEHKWN NOrpeLlHOCTEN N3MepeHNit

10.11

Nccnenosatb 3aBUCMMOCTU MeXKAY GU3NYECKMMU BENNUNUHAMM C
NCMONb30BAHNEM MPAMbIX U3MEPEHUIA; NPU STOM KOHCTPYMPOBATL YCTaHOBKY,
dMKCUpoBaTb pesynbTaTbl NOJAYYEHHOM 3aBUCUMOCTU PUINYECKUX BEUYNH B
BuAe Tabauy, n rpadmKos, AenaTb BbIBOAbI MO pe3yabTaTam UccaefoBaHuUA

10.12

Cobntopath NpaBmna 6€30MNacHoOro Tpy4a Npy NpoBeAEHUN UCCIe0BaHUI B
pamKax y4ebHoro skcnepmmeHTa, yuebHO-Uccneq0BaTeIbCKOM U NPOEKTHOM
[eATeNIbHOCTM C UCMO/Ib30BAaHWEM U3MEPUTE/IbHBIX YCTPOWCTB U N1abopaToOpHOro
obopygoBaHus

10.13

Pewatb pacqéTHue 3a4a4n C ABHO 3a,ﬂ,aHHOl>'1 d)VIBM‘-IECKOﬁ moaenblo, NCNosib3yA
¢M3M‘-I€CKVI€ 3aKOHbI 1 NPUHUWNbI; HA OCHOBE aHa/1In3a yC10BUA 3a4a4YU




BbIOMpPaTb GU3NYECKYI0 MOAENb, BbIAENATb GU3NYECKME BENUUYUHDBI U GOPMYbI,
Heobxoaumble A/1A eé peleHuns, NPOBOAUTb PACYETbI U OLEHMBATL PEaNbHOCTb
NOSly4eHHOrOo 3HaYeHMA GU3NYECKOoM BENYMHDI

10.14

PewaTtb KayecTBeHHbIe 3a4a4U: BbICTPANBaATb NOTMYECKM HENPOTUBOPEUMBYIO
LenoYyky paCCY)K,D,EHI/IIZ C OI'IOpOﬁ Ha n3y4vyeHHbl€ 3aKOHbl, 3aKOHOMEPHOCTUN U
¢M3MH€CKM€ ABNneHNA

10.15

Mcnonb3oBaTthb NpU peleHnm yyebHbix 3a4a4 COBPEMEHHbIE MHPOPMALMOHHbIE
TEXHO/IOTUW ANA MOUCKA, CTPYKTYPUPOBAHUA, MHTEPNPEeTaL MM U NpeacTaBaeHus
y4ebHOW M Hay4YHO-NoNyAApPHOM MHGOPMALLMM, MONYYEHHOW U3 Pa3UYHbBIX
NCTOYHUKOB; KPUTUUYECKM aHANN3MPOBATb NOYYaEMY0 MHPOPMALMIO

10.16

MpunBOAMTL NPUMEPbLI BKAaAa POCCUMCKUX U 3apyBeskHbIX YUEHbIX-GU3UKOB B
pasBUTUE HayKK, 0B bACHEHNE MPOLECCOB OKPYKatoLWEro Mnpa, B passutne
TEXHUKN U TEXHONOTUIA

10.17

Mcnonb3oBaTb TeOpeTUYECKME 3HAHWUA MO GU3NKE B NOBCEAHEBHOM KU3HW ANA
obecneyeHunsa 6e3onacHocTM Npu o0bpalleHMn ¢ NpMbopamm N TEXHUYECKUMM
YCTpOWCTBaMMU, AN1A COXPaHEHMUA 340Pp0BbA U cOBA0AEHUA HOPM
3KONIOTMYECKOro NoBEeAEHMA B OKPYKAtOLWEN cpeae

10.18

Pa6oTaTb B rpynne ¢ BbINOJIHEHUEM PA3/IMYHbIX COLMANbHbIX PONEN,
naaHMpoBaTb PaboTy rpynnbl, PaLMOHaNbHO pacnpesensiTe 06A3aHHOCTM U
NNIaHMPOBATb AEATE/NbHOCTb B HECTAHAAPTHbIX CUTYaUMAX, afeKBaTHO OLLeHNBaTb
BK/1a4, KayK40ro 13 y4aCTHUKOB rpynnbl B pelleHne paccmaTpmMBaemon
npobaembl

11 KNACC

Kog
npoBepsemMoro
pesynbTaTta

MpoBepaemble NpeaMeTHbIe pe3ynbTaTbl 0CBOEHWUA OCHOBHOM
o0b6pasoBaTeibHOM Nporpammbl cpegHero obuiero obpasoBaHua

11.1

[emMoHCTpupoBaTb Ha NPUMeEpPax Poab U MecTo GM3nKKN B GOPMMPOBAHUK
COBPEMEHHOW Hay4yHOM KapTUHbI MMPA, B Pa3BUTUM COBPEMEHHOMN TEXHUKMU U
TEXHONOMMM, B NPaKTUYECKOW AeATE/IbHOCTU OAEN, LLENOCTHOCTb U €4 MHCTBO
dn3nYecKomn KapTUHbI MMpa

11.2

YUnTbIBaTh rPaHULbl MPUMEHEHMSA U3YUYEHHbIX GU3NYECKMX MOAENeN: TOUeYHbI
3/IeKTPUYECKUIA 3apAag, AAEePHas MOLeb aTOMa, HYK/IOHHAA MOZeslb aTOMHOo
A4pa Npy peleHnn pusmyecknx saaay




11.3

Pacno3sHaBaTb dum3nyeckmne ABnaeHUA (Mpouecchbl)  06BACHATL UX HA OCHOBE
33aKOHOB 3/1EKTPOAMHAMMUKM U KBAHTOBOM PU3UKN: SINEKTPUYECKas
NPOBOANMOCTb, TEM/IOBOE, CBETOBOE, XMMMUYECKOE, MarHUTHOE AENCTBUA TOKA,
B3aMMOAENCTBME MArHMTOB, S/IEKTPOMArHUTHaA MHAYKUNA, AeACTBUE
MarHUTHOIO MOAS Ha MPOBOAHWUK C TOKOM M ABWKYLLMICA 3apAg,
3NEKTPOMArHUTHbIE KofiebaHMA U BOHbI, NPAMOAUHENHOE pacnpoCTpaHeHme
CBEeTa, OTpaXKeHWe, npesomnerHne, nHtepdepeHuma, andpakuma u nonspmsauma
cBeTa, Aucnepcus ceeTta, GOToaNeKTpuUecknin apdekT (dotoaddeKT), ceeToBOE
AaBNeHne, BOSHUKHOBEHWE IMHEYATOro CNeKTpa aToMa BoA0poAa,
€CTeCTBEHHAA U UCKYCCTBEHHAA PAaAMOaKTUBHOCTb

11.4

OnucbiBaTb M3yYEeHHble CBOMCTBA BELLECTBA (3/1eKTPUYECKME, MarHUTHbIE,
ONTMYECKME, INEKTPUYECKYIO MPOBOANMOCTb Pas3/INYHbIX Cpes) U
3NEKTPOMArHUTHbIE ABNEHMA (NPOLLECCHI), UCNOAb3YA GU3NYECKME BEINUYNHDI:
3NEKTPUYECKUIN 3apAL, CMNA TOKA, INEKTPUYECKOE HaMNPAXKEHME, SNEKTPUYECKoe
conpoTMBAEHUE, pa3HOCTb NoTeHumanos, 3C, paboTta ToKka, MHAYKLMA
MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTyLKM,
3HEepPrua 3/IEKTPUUYECKOro U MarHUTHOrO Nosiel, Nnepuoa 1 YactoTa KosebaHnin B
KonebaTeNbHOM KOHTYpe, 3apas, U CMNa TOKA B NPOL,ECCE rapMOHUYECKUX
3NEKTPOMArHUTHbIX KONebaHni, GOKYCHOE PacCTOAHME U ONTUYECKAnA CUa
JINH3bI; NPU ONUCAHMM NPABUABHO TPAKTOBaTb GU3UYECKUI CMbICA
NCMNONb3YEeMbIX BE/IMYMH, NX 0603HAYEHNA N e4UHULbI; YKa3blBaTb GOPMY/bl,
cBA3bIBAtOWME JaHHYIO GPU3UYECKYIO BENUYUNHY C APYTUMU BEJIMHMHAMM

11.5

OnucbiBaTb U3yYEHHblE KBAHTOBbIE ABNEHUA U NPOLECCHI, UCMO/b3YyA
du3nYecKne BeIMUYNHbBI: CKOPOCTb 3/IEKTPOMArHUTHbIX BOJIH, A/IMHA BOJIHbI U
yacToTa CBeTa, 3Heprua u umnynbc GoToHa, Nepmoa nosypacnaga, sHeprua
CBA3K aTOMHbIX AZep; NPW ONMCcaHMM NPaBUALHO TPaKTOBaTb GU3UUYECKUI CMbICA
NCMNO/b3yeMbIX BEIMYMH, UX 0603HAYEHMA N eANHULbI; YKa3blBaTb GOPMYJibl,
CBA3bIBAlOLWME AAHHYIO GU3MUYECKYIO BEINYMHY C APYTMMU BEAUYMHAMMU,
BbIYNCNATL 3HAYEeHNE GU3NYECKOIN BENUUYUHDI

11.6

AHann3nposaTtb puU3NYECKME NPOLECCHI U ABIEHUS, UCMO/b3ys pU3NYecKue
3aKOHbI M NPUHUMMBI: 3aKOH OMa, 3aKOHbI MOC/1eA0BaTENbHOIO U
napanienbHoOro coegMHeHUn NPOBOAHUKOB, 3aKOH [xKoynsa — JleHua, 3aKoH
3NEeKTPOMArHUTHOM MHAYKUMM, 3aKOH NPAMOJAMHENHOIO PAcnpoCTpaHeHUs
CBETa, 3aKOHbl OTPAXKEHUA CBETA, 3aKOHbI NPENOMIEHNA CBETA, YPaBHEHWNE
3NHwWTeNHa gna doToadpdeKTa, 3aKOH COXPaHEHMA IHEPTUN, 3aKOH COXPaHEHUSA
MMMYNbCa, 3aKOH COXPaHEHUA 3IEKTPUYECKOrOo 3apAaa, 3aKOH COXpaHeHun
MaccoBOro YMca, NOCTyNaTbl bopa, 3aKOH PaAMOaKTUBHOMO pacnaza; npu sTom
pa3inyaTb C/I0BECHYIO0 GOPMYIMPOBKY 3aKOHA, Er0 MaTeMaTuyeckoe
BbIpa)KeHMe 1 ycoBuaA (rpaHuLbl, 061acTM) NPUMEHUMOCTH

11.7

OI'Ipe,CI,EI'IFin Hanpas/sieHne BEKTOPA MHAOYKUNN MAarHUTHOIo noaAa nposogHUKa C
TOKOM, cuabl AMnepa n cmnbl JlopeHua




11.8

CTpouTb M ONUCbIBATb M306parkeHMe, cO34aBaeMoe NJI0CKMM 3epKasioM, TOHKOM
JINH30M

11.9

BbINOMHATb 3KCMEPUMEHTbI MO UCCEeA0BAHNI0 GUINYECKUX ABNEHNIA U
MPOLLECCOB C UCMO/b30BaHMEM NPAMbIX U KOCBEHHbIX U3MEPEHWIA; MPY 3TOM
dopmynnposatb Npobiemy (3agady) v rmnoTesy yuebHOro aKkcnepumeHTa,
cobupaTh YCTaHOBKY U3 NpeaoKeHHOoro 06opyaoBaHNA, NPOBOANUTL OMbIT U
bopmynnpoBaTh BbIBOAbI

11.10

OcyLwecTBAATb NPAMbIE U KOCBEHHbIE U3MEPEHUA GU3UYECKUX BENNYMH; NPU
3TOM BbIOMpPaTb ONTUMasIbHbIM CNOCO6 N3MEPEHUA U MCNONb30BATL U3BECTHbIE
MEeTO/Abl OLLEHKM MOrpeLHoCcTeN U3MepeHni

11.11

MNccnenosatb 3aBUCMMOCTU GU3MYECKUX BENMYUH C UCNOIb30BaHMEM NPAMbIX
N3MepPEeHMIA; MPU 3TOM KOHCTPYMPOBaTb YCTaHOBKY, GUKCUPOBAaTbL pPe3ybTaTbl
NOlYYEHHOM 3aBUCUMOCTU GU3UYECKUX BEAUYMH B BUAE Tabaul, n rpaduKos,

[enatb BbIBOAbI MO pesy/ibTaTaM UCC/ef0BaHUA

11.12

CobntogaTb NpaBuia 6esonacHoro Tpyaa npu NpoBeaeHUN Ncciea0BaHNM B
pamMKax y4ebHOro skcnepumeHTa, yuebHo-nccaes0BaTeIbCKON M NPOEKTHOWM
AeATENbHOCTU C UCNO/Ib30BAaHUEM U3MEPUTENbHbIX YCTPOUCTB M 1abopaTopHOro
obopyaoBaHun

11.13

PelwaTtb pacyéTHble 3a4a4M C ABHO 3a4aHHOMN PU3MUYECKOM MOAe b, UCMOJIb3YSA
dur3MYEecKne 3aKOHbI M NPUHLMMBI; HA OCHOBE aHa/In3a YC/10BMA 33434K
BblIBUpPaTb GM3MUYECKYIO MOAE/b, BbIAENATb GU3MUECKNE BEAUYNHDBI U GOPMYbI,
Heobxogumble ANA eé peleHuns, NPoBOAUTb PAaCYETbl U OLLEHMBATb PEANbHOCTb
No/sly4eHHOro 3HayeHMa GU3NYECcKol BeSINYUHBI

11.14

PewaTb KayecTBeHHbIe 3a4a4u: BbICTPanBaTb 1IOr'MYECKMN HENPOTUBOPEYNUBYIHO
Lenoyky paccymp,eHMﬁ C onopoﬁ Ha n3y4vyeHHble 3aKOHbl, 3aKOHOMEPHOCTUN U
¢M3VI‘-IGCKVI€ ABneHnA

11.15

Mcnonb3oBaTb Npu pelleHnn yuebHbix 3aZ1a4 COBPeMeEHHble HPOPMALMOHHbIE
TEXHONOMMW ANA NOUCKA, CTPYKTYPUPOBAHMA, MHTEPNPETALMM U NPeaCcTaBAEHUSA
y4ebHOM 1 Hay4yHO-NONYNAPHOM MHPOPMALMU, NOJTYHEHHOMN U3 Pa3/IUYHbIX
WCTOYHUKOB; KPUTUYECKM aHANN3MPOBATb NoayYaemMyto MHbOpMaL Mo

11.16

06BACHATL NPUHLMMbI AENCTBUS MALLMH, NPUOOPOB N TEXHUYECKUX YCTPOMCTB;
pasnnyaTb ycnoBmA Mx 6e30nacHOro UCNob30BaHUA B MOBCEAHEBHOM KU3HU

11.17

MprBOAWTL NPUMEPDI BKNA4A POCCUIUCKUX U 3apyDeEKHbIX YUEHbIX-GU3NKOB B
pasBUTUE HayKK, B 06bACHEHME NPOLLECCOB OKPYHKalOLLEro MMpa, B pa3suTme
TEXHUKW U TEXHOIOTUI

11.18

Ucnonb3oBaTb TEOPETUYECKNE 3HaHnA no d)I/I3I/IKe B ﬂOBCEAHEBHOﬁ KU3HU OnAa
obecneyeHns 6esonacHOCTH npu O6paLLI,EHMM C an6opaN\M N TEXHNYECKUMU




YCTpOﬁCTBaMM, AnAa CoOXpaHeHnAa 340p0BbA U CO6ﬂI-0,CI,€HVIFI HOpM
9KOJZ1I0rnM4YeCKoro noeegeHnAa s Oprmalom,eﬁ cpepe

11.19

Pa6oTaTb B rpynne ¢ BbINOJIHEHUEM PA3/IMYHbIX COLMANbHbIX PONEN,
niaHMpoBaTb PaboTy rpynnbl, PaLMOHabHO pacnpesensTb 0683aHHOCTU U
NNIaHMPOBaTb AEATE/IbHOCTb B HECTAHAAPTHbIX CUTYaUMAX, afeKBaTHO OLLeHNBaTb
BK/1a4, KaXKA0ro 13 y4aCTHUKOB rpynnbl B pelleHne paccmaTpmMBaemon
npobaembl




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KJTACC

Kog
pasgena

Kog npoBepAemMoro azIemMeHTa

MNpoBepaemble anemeHTbl cogepKaHunA

®U3NKA N METOAbl HAYSHOIO

MO3HAHUA

11

dusnka — Hayka o npupoge. HayuHble meToabl
NMO3HaHMA OKpYKatoLwwero mmpa. Ponb sKcnepMmeHTa
1 TeOpUM B MpoLecce NO3HAHMA NPUPOAbI.
JKcnepumeHT B pu13unKe

1.2

MogennposaHue GU3MYECKUX ABAEHUIA U NPOLLECCOB.
HayuHble runotesbl. PU3nyeckne 3aKoHbl U TEOPUMN.
lpaHUUbI NPUMEHUMOCTU GU3NYECKUX 3aKOHOB.
MpuHLuMn cooTBeTCTBUA. POoNb U MmecTo pU3nKM B
dbopmMMpOoBaHUN COBPEMEHHOM HAay4YHOM KapTHHbI
MWPa, B NPAKTUYECKON AeATeNbHOCTU Ntogein

MEXAHUKA

2.1

KUHEMATUKA

2.1.1

MexaHunyeckoe gsukeHne. OTHOCUTENIBHOCTb
MexaHun4ecKoro asmxeHuna. Cnctema oTcyéra.
TpaeKktopua

2.1.2

MepemelLeHne, CKOPOCTb (CpeaHAA CKOPOCTb,
MrHOBEHHan CKOPOCTb) U YCKOPEHWEe MaTepuasibHOM
TOYKM, UX NPOEKLMM Ha OCU CUCTEMbI KOOPAMHAT.
CnoeHue nepemeLleHunit U CNOoXKEHNE CKOPOCTel

213

PaBHOMepHOE U PaBHOYCKOPEHHOE NPSAMOINHENHOE
ABUKeHue. FpadUnKM 3aBUCMMOCTM KOOPAMHAT,
CKOPOCTM, YCKOPEHUA, NYTH 1 NepemeLLeHun
MaTepuaNbHON TOUKN OT BPEMEHM

2.1.4

CsoboaHoe nageHue. YckopeHue csoboaHoro
nageHus

2.1.5

KpuBonuHeliHoe aguxkeHne. PaBHomepHoe
OBUMKEHME maTepmnasibHOM TOUKM MO OKPYIKHOCTHK.




YrnoBas CKOpoCTb, IMHENHasA cCKopocTb. Nepuog, v
yacToTa. LleHTpocTpemutensHoe yckopeHue

TexHunyeckune yCTpOVICTBaZ cnnaomeTp, aBnxKeHune

2.1.6
CHApALOB, LieMHble M peMeHHble Nepeaayn
MpakTuyeckme pabotbl. U3amepeHne MrHOBEHHOM
cKopocTu. MiccnegoBaHme COOTHOLIEHUA MeXAY
NyTAMMK, NPOMAEHHBIMUW TEJIOM 33 NOCAeA0BaATE/bHblE
217 paBHble MPOMEXKYTKM BpeMeHU Npu
o PaBHOYCKOPEHHOM ABUMKEHWUN C HAYaIbHOM
CKOPOCTblO, paBHOM HyNt0. N3ydyeHune aBuKeHMA
LLIAPMKA B BA3KOM XKMAKOCTU. M3yyeHne aBUKEHNS
Tena, 6PoLWEHHOr0 rOPU30HTaIbHO
OVNHAMUKA
991 MpuHUMN oTHOCKMTeNbHOCTM Fanunes. MNepBbln 3aKOH
o HbloToHa. MHepLuManbHble CUCTEMbI OTCHETa
2.2.2 Macca tena. Cuna. MNpuHumMn cynepnosnumm cun
BTopow 3akoH HbloTOHa ANnA maTepmnanbHOM TOYKN B
2.2.3 NHepUUnanbHol cucteme otcuéta (MCO). TpeTuit 3aKoH
HbloToHa AnA maTepuanbHbIX TOYEK
224 3aKoH BcemupHoOro TAroteHua. Cuna Taxectu. MNepsasn
o KOCMMYecKan CKopocTb. Bec Tena
2.2.5 Cvna ynpyroctu. 3akoH lN'yKa
2.2
Cuna TpeHua. Cyxoe TpeHune. Cuna TpeHua
226 CKOJIb}KEHMA U cMna TpeHus nokos. KoadduumeHt
o TpeHua. Cuna conpoTUBAEHUA NPU ABUNKEHUN TeNa B
XKUIAKOCTM UMK rase
227 MocTynaTenbHOE M BpalaTeibHOE ABUMXKEHUE
o abcontoTHO TBEPAOro Tena
228 MOMEHT cUNbl OTHOCUTE/IbHO OCK BpaLeHus. MNaeyvo
o cunbl. Ycnosua pasHosecua TBépaoro tena 8 MCO
229 TexHU4YecKne ycTpoMCTBa: NOAWUNNHUKN, ABUKEHUE
o MCKYCCTBEHHbIX CMYTHUKOB
2.2.10 MpakTuyeckmne paboTbl. MU3yyeHne asmxeHUA bpycka

Mo HaKAOHHOW NAOCKOCTH noa AEﬁCTBMEM




HEeCKOJIbKMX cuA. UccnefoBaHWe 3aBUCUMOCTU CUA
YMPYrocTv, BO3HMKAOLWMX B Aedopmmupyemoli
NPYX1He U pe3nHoBom 06pasLie, OT BEIMYMHbI UX
aedopmaumn. UccnepgoBaHue ycnosuii paBHoOBeCUA
TBEPAOro Tena, MMEeoLLEro OCb BPalLeHna

3AKOHbl COXPAHEHWA B MEXAHUKE

Umnynbc N\aTepmaanoﬁ TOYKHN, CUCTEMDI

2.3.1 MaTepuanbHbIX To4eK. UMAynbe cuabl U USMEHeHune
nMmnynbca Tena
532 3aKOoH coxpaHeHua umnynbca B NCO. PeakTmMsHOE
o LBUNKEHNE
233 PaboTta cunbl
2.3.4 MoLWHOCTb CHAbI
235 KnHeTnyeckada sHeprua matepuanbHON TOUKM.
o Teopema 0 KMHEeTUYECKO SHeprum
MNoTeHunanbHaa aHeprua. NoTeHuManbHadA sHeprua
2.3 236 ynpyro aedopmMUpoBaHHOM NPYKUHbI.
o MoTeHuManbHas sHeprua Tena 86113m NOBEPXHOCTH
3eman
MoTeHuManbHbIe U HENOTEHUMaNbHble cubl. CBA3b
237 pPaboTbl HENOTEHLMABbHbBIX CUA C UISMEHEHUEM
o MeXaHMYECKOMN IHEPrMnN CUCTEMbI TeN. 3aKOoH
COXPaHEHUA MEXaHUYECKOM SHeprum
2.3.8 Ynpyrue u Heynpyrme CTO/IKHOBEHMUA
239 TexHUYecKme yCTPOMCTBA: ABUMKEHNE PaKeT, BOLAOMET,
h Konep, NPYXMHHbI NucToneT
MpakTnyeckme paboTbl. U3yueHue cBsA3u cKopocTei
23.10 Ten npu Heynpyrom yaape. UccneposaHue cBA3U
h paboTbl CUAbI C UBMEHEHUEM MeXaHWUYeCKoM aHeprm
Tena
3 MONEKYNAPHAA ®U3NKA N TEPMOOVUHAMUKA
31 OCHOBbI MOJIEKYNAPHO-KMHETUYECKOW TEOPUM

3.11

OCHOBHblE NONOXKEHMUA MOﬂeKyﬂﬂpHO-KMHeTMHECKOﬁ




Teopun. bpoyHoBcKoe asukeHune. Auddysus.
XapaKTep ABUKEHUA U B3aMMOAENCTBUA YacTuLL
BelLecTBa

Moaenu CTPoeHUA ra3os, }KUAKOCTEN U TBEPAbIX Tes

3.1.2 N 06bACHEHME CBOWMCTB BeLLLeCTBa Ha OCHOBE 3TUX
moaenemn
313 Macca monekyn. Konndectso BeltecTtsa. [locToAaHHanA
o ABsoraapo
314 Tennosoe pasHoBecue. Temnepatypa un eé
o nsmepeHue. LLikana Temnepatyp Lenbcua
Mogaenb naeanbHoro rasza. OCHOBHOe ypaBHeHue
3.1.5 MOIEKYNSPHO-KMHETUYECKOM TEOPUUN UAEaNbHOIO
rasa
AbBcontoTHaA TemnepaTypa Kak mepa cpegHeit
3.1.6 KMHETUYECKOMN SHEePrnn TEMJIOBOTO ABUMKEHMA YaCTUL,
rasa. LWkana temnepatyp KenbBnHa
317 YpaBHeHue KnaneipoHa — MeHaeneeBa. 3aKoH
o [JanbToHa
[a30Bble 3aKoHbI. MI3onpouecchl B MaeanbHOM rase ¢
3.1.8 NOCTOAHHbIM KO/IMYECTBOM BELLECTBA: N30TEPMA,
n3oxopa, nsobapa
3.1.9 TexHMuecKume ycTpoicTea: TepmomeTp, bapomeTp
MpakTnyeckune pabotbl. M13mepeHne maccbl BO3ayxa B
3.1.10 KNaccHoM KomHaTe. MccnegoBaHmne 3aBUCUMOCTH

MmeXxXay napametTpamum COCTOAHUA pa3peXeHHOro rasa

3.2

OCHOBblI TEPMOANHAMUKN

TepmoanHamunyeckasa cuctema. BHyTpeHHAA aHeprua

3.2.1 TEePMOANHAMUYECKOI CUCTEMbI U CNOCObbLI eé
NU3MeHeHuA
322 Konunuyectso tennoTbl M paboTa. BHyTpeHHAsA sHeprus
o 04HOATOMHOrO UAeaNbHOro rasa
Buapl Tennonepenayn: TenaonpoBoAHOCTb,
3.2.3

KOHBEKUMUA, nsnydeHmne. Ten10EMKOCTb Tena.
YaenbHaa TeNN10EMKOCTb BewecTBa. Pacuér




Konn4yectBa TENJIOTbI NpU TeEnionepeaaye

3.24

MepBbli 3aKOH TEPMOANHAMMUKM. MpUMeHeHne
NepBoro 3akoHa TePMOAMHAMMKN K M30MNpPOoLLeccam.
lpadmuyeckan nHTepnpertaumsa paboTbl rasa

3.25

Tennosble MaWwmHbl. MPUHLUNLI AEACTBUA TENNOBbIX
MalumH. Mpeobpa3oBaHMA IHEPTUUN B TENIOBbLIX
mawmnHax. KoadduumeHt nonesHoro agelictema (ganee
— KnA) rennosoi mawuHbl. Llnkn KapHo u ero KN4

3.2.6

BTopoW 3akoH TepmoanHammku. HeobpatnmocTb
npoLeccos B npupoae. Tennosble ABuratenu.
3Konornyeckune npobiembl TENNOIHEPTETUKU

3.2.7

TexHuYecKme yCTpOoICTBa: ABUraTe b BHYTPEHHErO
CropaHus, 6bITOBOI X0/104WU/IbHUK, KOHAULIMOHEP

3.2.8

MpakTuyeckune pabotbl. M3mepeHue yaenbHoM
TENIOEMKOCTH

3.3

ATPETATHbBIE COCTOAHMA BELLE

CBA. ®A30BbIE MEPEXOAbI

MapoobpasoBaHue N KoHZeHcaumsa. MicnapeHue u

3.3.1 KuneHuwe. YaenbHaA TennoTa napoobpasosaHms.
3aBMCMMOCTb TEMMEPATYPbl KUMEHUA OT AaBAEHUA
3.3.2 ABCONIOTHAA M OTHOCUTEIbHAA BNAXKHOCTb BO34yXa.
h HacblLeHHbIM nap
Teéppoe Teno. Kpncrtananyeckne n amopdHole Tena.
3.3.3 AHM30TPONKUA CBOMCTB KpUCTannos. Kuakme
Kpuctannbl. COBpeMeHHble MaTepuansbl
33.4 MNnasnexHue n Kpuctanansauma. YaenbHaa TenaoTa
h nnasnenua. Cybammaumsa
3.3.5 YpaBHeHuMe TensoBoro 6anaHca
TexHuYecKme yCTPOICTBA: TMIPOMETP U NCUXPOMETP,
33.6 Ka/IOpPUMETP, TEXHONOTUM NOJYHEHUA COBPEMEHHbIX
e MaTepManos, B TOM YMC/ie HAHOMATEPUANOB, U
HaHOTEXHO/10TUK
33.7 MpakTnyeckme paboTbl. U3mepeHne BAaXKHOCTH

BO34yxa




4 SNTIEKTPOANHAMMUKA
SIEKTPOCTATUKA
411 dneKkTpusaums Ten. IeKTpmuYeckuin 3apaa. [sa suaa
o 3NEeKTPUYECKMX 3apALO0B
4.1.2 MpPOBOAHUKN, ONINEKTPUKM U NONYNPOBOAHUKMN
4.1.3 3aKOH COXpaHEeHUA IN1EKTPMYECKOTO 3apAaaa
414 B3aumogenctene 3apanoB. 3akoH KynoHa
dneKTpnyeckoe none. HanparKEHHOCTb
4.1.5 aneKTpuyeckoro noas. NpuHumn cynepnosnumnm.
JIMHUM HaNPAXKEHHOCTU SNEKTPUYECKOro nonA
416 PaboTa cun anekTpocTaTuyeckoro nons. MoteHyman.
a1 o Pa3HOCTb NOTEHLMaN0B
MPOBOAHUKN N ANINEKTPUKM B NOCTOAHHOM
4.1.7 aNeKkTpuyeckom none. Jnanektpmnyeckas
NPOHMLAEMOCTb
DNeKTPOEMKOCTb. KOHAEHCAaTOP. INEKTPOEMKOCTb
4.1.8 NAOCKOro KoHAEeHCaTopa. JHepPrma 3apAKeHHOro
KOHAEeHcaTopa
TexHU4YecKume yCTPOoMCTBA: 3NEeKTPOCKon,
419 3NIEKTPOMETP, 3/IEKTPOCTAaTUYECKanA 3aLmTa,
o 3a3eM/IeHME 3/1eKTPONPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYNHbIN NPUHTEP
4110 MpaKkTnyeckmne paboTbl. U3mepeHne 3NeKTPOEMKOCTH
o KOHAeHcaTopa
NOCTOAHHbIN SNEKTPUYECKMIA TOK. TOKU B PA3NIMYHbBIX CPEAAX
YcnoBumA cyLecTBoBaHMA NOCTOAHHOIO
42.1 3/IEKTPMYECKOro TOKa. MCTOYHMKM TOKa. Cnuna TOKa.
4.2 MOCTOAHHBIN TOK
4.2.2 HanpsaxeHue. 3akoH Oma gnda yvyacTtka uenm
423 DneKTpuyecKkoe conpoTmeaeHme. YaenoHoe
o CONPOTUB/EHME BeLLLEeCcTBa




4.2.4

MNocneposaTtencHoe, napannenbHoe, CmewaHHoe
coegunHeHMe NpoBogHNKOB

4.2.5

PaboTa aneKkTprMyeckoro Toka. 3akoH [xoyna — fleHua

4.2.6

MOLWHOCTb 31EeKTPUYECKOro TOKa

4.2.7

aNneKTpoaBMKYLan cuna (ganee — 3C) v BHYyTpPeHHee
COMNpPOTMBAEHNE NCTOYHMKA TOKa. 3aKoH Oma ansa
NoJIHOM (3aMKHYTOM) aneKkTpuyeckol uenun. Kopotkoe
3aMblKaHKe

4.2.8

JNeKTPOHHasA NPOBOAMMOCTb TBEPALIX METAN/NOB.
3aBMCUMOCTb COMPOTMBAEHMSA METaN/I0B OT
TemnepaTtypbl. CBEPXNPOBOAMMOCTb

4.2.9

dNeKTpUYECcKuii TOK B Bakyyme. CBOMCTBA
3/1EKTPOHHBIX MNYYKOB

4.2.10

MonynposoaHMKK. CobCTBEHHAA M NPpMMECHan
NpPOBOAMMOCTb MOAYNPOBOAHMKOB. CBOMCTBA p-n
nepexoaa. MonynpoBogHUKoBbIe NPUBOPLI

4.2.11

3}'IEKTpI/I‘-IeCKVIﬁ TOK B 3/IEKTPO/IUTAX.
3ﬂEKTpO}'IVITMHECKaFI anccounauuna. 3}'IeKTpOI1M3

4.2.12

dNeKTpUYecKuit Tok B razax. CamocToaTeNbHbIN 1
HEeCamoCTOATe/IbHbIN pa3pad. PassinyHble TUnbl
camocToaTenbHOoro paspaaa. Monuus. NMnasma

4.2.13

TexHUYecKMe yCTPoWCTBa: amrnepmeTp, BOJAbTMETD,
peocTaT, UCTOYHUKM TOKa, 3/1IeKTpoHarpeBartebHble
npmbopbl, 3/1EKTPOOCBETUTE/IbHbIE NPUBOPBI,
TEPMOMETP CONPOTUBAEHUA, BaKYYMHbIW gnoa,
TepMUCTOpPbI U GOTOPE3NCTOPDI,
NoaynpoBOAHUKOBbIV 4104, Ta/IbBAHUKA

4.2.14

MpakTnyeckme paboTbl. M3yyeHne cMelaHHOro
coeaMHeHWsA Pe3nCTopOB.

MN3mepeHne 3C NCTOYHMKA TOKA M €ro BHYTPEHHEro
conpotusneHus. HabnoaeHve anektponunsa

11 KNACC




Kog

Kogn poBepAEMOro 3/ieMeHTa

npOBepﬂeMble 3/1EMEHTbI CoaepKaHUA

pasgena
4 SNIEKTPOANHAMUKA
MATHUTHOE MOJIE. 9NEKTPOMAITHUTHAA MHAOYKLUNA
43.1 MocToAHHbIE MarHUTbl. Bsaumogericteue
h NOCTOAHHbIX MarHUTOB
MarHuTHoe noJsie. BeKTOp MarHUTHOM MHAYKLUMN.
432 MpuHUKMN cynepnosnumu. JIMHUM MarHUTHOM
h WMHAYKUMU. KapTUHA IMHUI MarHUTHON MHOYKUMK
NoaA NOCTOAHHbIX MAarHUTOB
MarHuTHoe none NpoBoAHUKa € TOKOM. KapTnHa
JIMHUI NOAA ANIMHHOIO NPAMOTO NPOBOAHMKA U
4.3.3 3aMKHYTOrO KO/bLLeBOro NPOBOAHUKA, KaTYLLKK C
ToKoM. OnbIT pcTeaa. Bsaumoaelictene
NPOBOAHWNKOB C TOKOM
434 Cuna Amnepa, eé moaynb M HanpasaeHue
Cuna NlopeHua, eé moaynb U HanpasieHue.
435 [BuxKeHne 3apsarKeHHOM YacTuLbl B 04HOPOAHOM
4.3 MarHMTHOMm none. Pabota cubl JlopeHua
4.3.6 AiBNeHNE 3NEeKTPOMArHUTHOM MHAYKLUK
4.3.7 MOTOK BEKTOPA MArHUTHOW MHAYKLMK
438 34C MHAYKUMWN. 3aKOH 3/IEKTPOMArHUTHOM
e nHayKuum Gapages
BuxpeBoe aneKktpuyeckoe none. 34C nHayKunm B
439 NPOBOAHWKE, ABUXKYLLEMCA NOCTYNaTebHO B
O4HOPOAHOM MArHUTHOM none
4.3.10 Mpasuno MleHuya
4311 UHAOYKTUBHOCTb. AABNeHne camouHaykuunm. 34C
e CaMOMHAYKLMM
4.3.12 SHeprna MarHUTHOro NONA KaTYLKK C TOKOM
4.3.13 DNeKTpOMarHuTHoe nose




4.3.14

TexHuYecKme yCTPOCTBa: NOCTOAHHbIE MarHuTbI,
3NEKTPOMArHUTbI, 31EKTPOABUIATEND, YCKOPUTENU
3N1eMeHTapHbIX YacTUL, MHAYKUMOHHAsA neyb

4.3.15

MpakTnyeckune paboTbl. M3yyeHne marHUTHOro
NnosA KaTyLKKM C TOKOM. MccneaoBaHue aencTems
NOCTOAHHOIO MAarHMTa Ha PaMKy C TOKOM.
UccnepoBaHue ABNEHUA SNEKTPOMArHUTHOM
MHAOYKLUN

KOJNEBAHNA N BOJTHbI

5.1

MEXAHWYECKUE N SNEKTPOMAIHUTHBIE KOJIEBAHWUA

5.1.1

KonebatenbHan cucrtema. CeobogHble KonebaHus.
FapmoHuyeckme KonebaHus. MNepuoa, 4acToTa,
amnaunTyaa n ¢pasa KosnebaHumn

5.1.2

MPYKUHHBIN MaATHMK. MaTemaTU4ecKnin MasaTHUK

5.1.3

YpaBHEHME rapMOHMYECKMX KonebaHuiA.
KnHemaTnuyeckoe 1 AMHaMUYeCcKoe onuncaHme
KonebaTeNbHOro ABUKEHUA

5.1.4

MpeBpaleHne sHeprum Npu rapMoHMUYECKNX
KonebaHuax. CBA3b aMNAUTyAbl KonebaHui
NCXOLAHOW BE/IMYMHDBI C aMNANTYAAaMW KonebaHuit
€€ CKOpOCTM U YCKOpEeHUA

5.15

KonebaTtenbHblit KOHTYp. CBOGOAHbIE
3NEKTPOMArHUTHble KoiebaHWA B UAeaNbHOM
KonebateNbHOM KOHType. AHanorMa mexay
MEXaHUYECKUMM U INEKTPOMArHUTHBIMM
Konebannamm. dopmyna TomcoHa

5.1.6

3aKoH COXpaHeHNA aHEPTnn B haea/ibHOM
KonebaTenbHOM KOHTYype

5.1.7

BbIHYAEHHbIE MEXaHUYeCKne KonebaHums.
Pe3oHaHc. Pe3oHaHCHaA Kpueas. BbIHyKAEeHHble
3NEKTPOMArHUTHble KonebaHwus.

5.1.8

MepemeHHbIN TOK. CUHYCOUAanbHbIN
nepemeHHbIM TOK.

5.1.9

MOLIHOCTb NepeMeHHOro Toka. AMNAUTyAHOE U
AeNCTBYIoLLLee 3HAYEHME CUJIbl TOKA U




HanpAaxeHuA

5.1.10

TpaHchopmaTop. MpounsBoaACTBO, Nepesaya u
noTpebneHne aNeKTPUUYECKOW SHEPTUN.
JKON0rMYecKmne PUCKM Npu NPOU3BOACTBE
aNeKTpuyeckoi aHeprun. Kynbtypa
MCNO/Ib30BaHMA 3/1EKTPOIHEPIUN B NOBCEAHEBHOM
MU3HU

5111

TexHMYecKme ycTpoicTea: cemcmorpad,
3NEKTPUYECKNI 3BOHOK, IMHUN 31eKTponepeaay

5.1.12

MpakTuyeckme paboTsbl. MccnegosaHme
3aBMCMMOCTM Neproaa Masnblx KosebaHuit rpysa
Ha HWUTK OT ANUHbI HAUTU U Maccbl rpysa.
WccnepoBaHre nepeMeHHOro ToKa B Lenu ns
nocnegoBaTeslbHO COeAMHEHHbIX KOHAEHcaTopa,
KaTyLIKK U pe3uncTopa

5.2

MEXAHUYECKWNE N SNEKTPOMATHUTHbIE BOJIHbI

5.21

MexaHuW4YecKue BOJHbI, yC/10BUA
pacnpocTpaHeHus. Mepuog. CKopocTb
pacnpocTpaHeHWa 1 ginHa BO/HbI. MonepeyHble 1
NPOAO/bHbIE BOJIHBI

5.2.2

NHTepdepeHuma 1 andpakuma mexaHNYecKmx
BOJIH

5.2.3

3ByK. CKopocTb 3ByKa. ([POMKOCTb 3BYyKa. BbicoTa
ToHa. Tembp 3ByKa

524

DNEeKTPOMArHUTHbIE BOJIHbI. YCNOBUA N3NYy4YEeHUA
9N1eKTPOMATHUTHbIX BONH. B3aMHasa opueHTauma
BeKTOpoB E, B M U B 3/1€KTPOMArHMTHOM BOJIHE B
BaKyyme

5.25

CBOICTBA 3/1EKTPOMArHUTHbIX BOJIH: OTPaXKeHue,
npenomneHue, noasapusaums, audpakums,
nHtepdepeHuma. CKOPOCTb 3NEKTPOMATHUTHbIX
BOJIH

5.2.6

LLIkana anekTpomMarHUTHbIX BOJH. [pnmeHeHne
INEKTPOMArHUTHbIX BOJIH B TEXHUKE U 6bITy

5.2.7

MpuHUKMNbI PagMoCBA3N U TENEBULEHUA.
Pagnonokauma. neKTpomarHUTHoe 3arpasHeHne




OKpY*KatoLwel cpeapl

5.2.8

TexHUYecKme yCTPOoMCTBA: My3blKasbHble
WMHCTPYMEHTbI, Y1IbTPA3BYKOBAA ANArHOCTMKA B
TEXHUKE N MeguumMHe, pagap, PagnonpUEMHUK,
TeneBn30p, aHTeHHa, TenedoH, CBY-neub

5.3

ONMTUKA

5.3.1

MpAmoMHeHOe pacnpocTpaHeHWe CBeTa B
opHopoaHol cpege. Jlyd cBeTa

5.3.2

OTpaeHue cBeTa. 3aKOHbl OTPaXKeHUA ceeTa.
MocTpoeHne n3obpaxkeHnin B NIOCKOM 3epKae

5.3.3

NpenomneHune ceeTa. 3aKOHbI NpPenomMIeHUA
cBeTa. ABCONIOTHBIN NOKA3aTelb NPENOMIEHUS

534

MonHoe BHyTpeHHee oTpakeHue. MNpeaenbHbIi
Yro/ NOIHOrO BHYTPEHHETO OTPaXKeHUA

5.35

Ouncnepcus ceeta. CNnoxHbIM cocTaB benoro ceeTa.
Lset

5.3.6

CobupatoLpe 1 paccensatolLme ANH3bI. TOHKasA
NMH3a. DoKycHoe paccToAHWe U ONTUYEecKan cuna
TOHKOWM NUH3bI. MocTpoeHne n3obpaxkeHuii B
cobupatowmx 1 paccensarowmx anHlax. Popmyna
TOHKOW NMH3bI. YBenYeHre, JaBaemoe INH30M

5.3.7

I'Ipe,u,enbl NMPUMEHNUMOCTHU I'EOMETpVI‘-IeCKOﬁ
ONTUKHU

5.3.8

NHTepdepeHuma ceeTa. KorepeHTHble MCTOYHUKMW.
Ycnosusi HabAO4EHUA MaKCUMYMOB U
MWHUMYMOB B MHTEPdEPEHUNOHHOM KapTUHE OT
ABYX CMH(DA3HbIX KOFePEeHTHbIX UCTOYHMKOB

5.3.9

Ondpakuma ceeTa. AndpakunMoHHaa pelwéTKa.
Ycnosue HabaoaeHUA raBHbIX MaKCUMYMOB Npu
nageHUn MOHOXPOMATMYECKOro cBeTa Ha
ONOPAKLMOHHYIO peLlwéTKy

5.3.10

MonAapusauma ceeta

5.3.11

TexHU4YecKMe yCTPOMCTBA: O4YKM, Nyna,
¢doToannapat, NPOEKLMOHHbIN annapar,




MMKPOCKOM, TeJIECKOMN, BOJIOKOHHas ONTHKa,
AndpaKkUMOHHasA peléTKa, Nnonapons

5.3.12

MpakTuyeckme paboThbl. M3mepeHue NnokasaTens
npenomneHus. MiccnegoBaHue CBOWCTB
nsobparkeHunit B iMH3ax. HabntogeHne aucnepcum
cBeTa

3/IEMEHTbI CMELIMA/IBHOM TEOPUM OTHOCUTE/NIbBHOCTH

pPaHuLbl NPUMEHMMOCTHU KNnaccuyeckom
MexaHUKK. MNocTynaTbl TEOPUM OTHOCUTE/IBHOCTU:

6.1
WHBApPWAHTHOCTb MOAY/Si CKOPOCTM CBETA B
BaKyyme, NPMHLMUN OTHOCUTENbHOCTU DIUHLWITENHA
6 6.2 OTHOCUTENIbHOCTb OAHOBPEMEHHOCTH.
' 3ameaneHne BpeEMEHU U COKpaLLeHne ANUHbI
6.3 dHeprusa n MMNyabc cBOH6OAHOM YacTULbI
CBA3b MacCCbl C SHEPTUEN U MMMYIbCOM
6.4 cBob60gHOM YacTMLbl. DHeprus nokos ceobogHom
YyacTuupbl
7 KBAHTOBAA ®U3NKA
3NIEMEHTbI KBAHTOBOW ONTUKMU
711 doToHbl. Popmyna MNnaHKa cBA3K 3Heprum ¢poToHa
o C ero 4acToTol. Heprma n UMnyabc GoToHa
219 OTKpbITME U nccnegoBaHne ¢oToadpdekTa. OnbITol
o A.l. CTonetoBa. 3aKoHbl poTosdPeKTa
7.1 213 YpaBHeHuWe IiHWTeMHa ana potoaddeKra.
o «KpacHas rpaHuua» dpotoadpdekTa
7.14 [JasneHune cseta. OnbiThl MN.H. /lebepesa
7.1.5 XnmunyecKoe aelicteume ceeTa
— TexHU4YecKume ycTpolicTBa: GOTOINIEMEHT,
o $oTOAATUMK, CONHEYHan BaTapesn, CBETOANOL,
CTPOEHUE ATOMA
7.2
7.2.1

Mogenb aToma TomcoHa. OnbITbl Pesepdopaa no




nccnegoBaHUIO CTPOEHUA aTOMa. I'InaHeTapHaﬂ
Mogenb aTomMa

NoctynaTbl bopa. M3nyyeHune n nornoweHme
$OTOHOB NpU Nepexose aToma C 04HOro YPOBHA

7.2.2
3Heprumn Ha apyron. Buabl cnekTpos. CnekTp
YPOBHEN 3Heprum atoma Bogopoaa
BonHoBble cBolcTBa YacTuy,. BonHbl ge bpoiins.
7.2.3 KopnycKkynapHo-BonHOBOW Ayanuam. Aundpakuma
3/IEKTPOHOB Ha KpucTanaax
294 CNOHTaHHOE 1 BbIHYXAEHHOE U3/yYeHUeE.
o YCTPOICTBO U NPUHLMA paboTbl nasepa
795 TexHMYecKme yCTPOMCTBA: CNEKTPaA/IbHbIN aHaNn3
o (cnekTpockon), nasep, KBAaHTOBbIV KOMMbIOTEP
796 MpakTnyeckne pabotbl. HabaoaeHne
o JIMHEeNYaToro cnekTpa
ATOMHOE A4P0O
231 MeTopabl HabnAEHMA N perncTpaymm
o 3NleMeHTapHbIX Y4acTuL,
OTKpbITME pagmoakTBHocTK. OnbITbl Pesepdopaa
no onpeaeneHuto CocTaBa PaN0aKTUBHOIO
7.3.2 nsnydyenus. Ceoncrea anbda-, 6eta-, ramma-
n3nyyeHus. BanaHue paanoakTUBHOCTU Ha XMBble
OpraHn3Mbl
OTKpbITME NPOTOHA U HelTPoHa. HyknoHHas
7.3 7.3.3 Mmogaenb agapa MenseHbepra — MiBaHeHKo. 3apas,
aapa. Maccosoe uncno agpa. Msotonsl
Anbda-pacnag. INeKTPOHHbIN N NO3UTPOHHbIN
7.3.4 6eTta-pacnaa. lamma-usnyyeHue. 3aKoH
pagnoaKTMBHOrO pacnaga
235 DHeprua cBA3n HYKNOHOB B AApe. AaepHble cubl.
o [edeKT maccbl agpa
7.3.6 ApepHble peakunun. leneHne n cmHTes Agep
7.3.7 AnepHbi peakTop. TepmoaaepHbI CUHTES.

Mpobaembl M NepcneKkTUBbl A4EPHON SHEPreTUKM.




SKO/I0rMYecKkne acnekTbl ﬂAepHOf/‘I SHEPreTuKkmn

3HEMEHTaprIe 4acTuubl. OTKprTI/Ie NO3UTPOHaA.

7.3.8
®PyHOameHTaNbHble B3auMoaencTBusA
23.9 TexHU4YecKue ycTpoicTBa: AO3MMETP, Kamepa
h BuibcoHa, AAepHbIN peakTop, aTomHasa 6omba
73.10 MpakTnyeckune pabotbl. MccnegosaHune TpekoB

yactuy, (no rotosbiMm poTorpaduam)

SNEMEHTbI ACTPODU3UNKU

8.1

Bupa 38é3aHoro Heba. Co3Be3auns, sspkue 3BE3abl,
NaaHeTbl, UX BUANMOE ABUKEHMNE

8.2

ConHevHas cuctema. MNnaHeTbl 3eMHOM rpynnboil.
MnaHeTbl-r1raHTbl U UX CNYTHUKMK, KAapJNKOBbIe
nnaHetbl. Masnble Tena CoIHEYHOMN cucTembl

8.3

ConHue, potocdepa n atmochepa. ConHeyHas
aKTUBHOCTb

8.4

UcTOYHMK sHeprum ConHua U 38€34,

8.5

3BE34bl, UX OCHOBHbIE XapPAKTEPMUCTMKM: Macca,
CBETUMOCTb, Pagmnyc, TemnepaTypa, ux
B3aMMOCBS3b. [lMarpamma «CrneKkTpaibHbIn Knacc
— CBETUMOCTb». 3BE3/bl [1aBHOM
nocnenoBaTesibHOCTU. 3aBUCMMOCTb «Macca —
CBETMMOCTbY» A5 3BE3/, [/1TaBHOM
nocnenoBaTesibHOCTH

8.6

BHyTpeHHee cTpoeHue 38€34. CoBpeMeHHble
npeacraBAeHUA O MPOUCXOXKAEHUM U IBOHOLLUN
ConHua v 3B€34. dTanbl XXU3HWU 3BE3L,

8.7

MneuHbiii MNyTb — Hawa ManakTnka. CnupanbHasn
CTPYKTypa lanakTukn, pacnpeaeneHune 38ésa, rasa
n nolnun. MonoxkeHue n asguxeHne ConHua B
lanaktuke. MNnockaa n chepuyeckas NogcMcTeMbl
FanakTnku

8.8

Tunbl ranakTUK. PagmMoranaktnku n Keasapbl.
YépHble ablpbl B A4PpaAX rANAKTUK

8.9

BceneHHas. PacwupeHue BceneHHol. 3aKoH




Xab6na. PasberaHue ranakTtmk. BospacTt u paguyc
BceneHHol, Teopua bonbloro B3pbiBa. Moaenb
«ropsyei BceneHHoin». PennkToBoe n3nyyeHune

8.10

MacwTabHas cTpyKTypa BceneHHoil.
MeTaranakTuka. HepelwéHHble npobaembl
ACTPOHOMMMU




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABLI ONA YHUTENA

LUNPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI U PECYPCbl CETU MUHTEPHET






