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COJEP)KAHUE YYEBHOI'O NIPEJIMETA «®U3UKA »
kinacc — 10

YPOBEHb — 0A306b11i
Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOT 0 TIO3HAHUS
®dusmnka — Hayka 0 mpupone. HaydHble MeTOMIbI TMO3HAHUS OKpYKaromiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B IPOIIECCE TTO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (pU3MUecKUx sIBICHUN W mporeccoB. Hayunbele rumore3bl. Ousndyeckue
3aKOHBI M TEOPUH. [ paHUIIBI MPUMEHUMOCTH (PU3HUECKUAX 3aKOHOB. [IpHHITUIT COOTBETCTBUSI.

Ponmp u mecro ¢u3uku B (HOpMUPOBAHWU COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPAKTUYECKOU JICSITEIBHOCTH JTIOJICH.

Jlemoncmpayuu
AHasnoroBble ¥ U(POBBIC U3MEPUTEIBbHBIE TPHUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nawkeHue. OTHOCHUTENBHOCTb MEXaHMYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropusi.

[lepememienune, CKOpoCTh (CpeAHssI CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepuaibHOM TOUKH, UX MPOEKIMH Ha OCHU CUCTeMbl KoopauHaT. CloxeHue NepeMeleHuil u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMONHHEHHOE ABMKeHue. [ 'paduku 3aBUCUMOCTH
KOOpJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELLIEHUS] MAaTEpUAIbHON TOYKU OT BPEMEHH.

CBoboaHOe nazieHue. Y cKopeHue CBOOOIHOrO MaIeHusl.

KpuBonuueiiHoe aBukeHue. JIBH)KEHME MaTepUAIIBHOM TOYKM 1O OKPYKHOCTH C
MIOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, IMHEWHAs CKopocTh. [lepuon u yacrora
obparenus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHUE: CIUAOMETP, ABUKEHHUE CHAPAIO0B,
LICTTHBIE U PEMEHHBIE IIEpeayn.

Lemoncmpayuu

Monenb cucteMbl OTCUéTa, UIUTIOCTPALUs KHHEMAaTHYECKUX XapaKTePUCTUK TBUKECHHUSI.

[IpeoOpa3oBanue ABMKEHNUH € UCIIOIB30BAHUEM IIPOCTHIX MEXAHNU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpOMIEHHOr O MO YIJIOM K TOPH30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus CBOOOAHOIO MaieHHUS.

Hampasnenue ckopocTy Ipy IBUKEHUH 11O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3ydyeHne HepaBHOMEPHOI'O ABUKEHHUS C LEJbIO OMPEAEICHIS] MTHOBEHHONW CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEKAY MYTSAMU, IPOHIEHHBIMU TEJIOM 3a I10CJIE€0BATEIbHBIE

paBHBIE IIPOMEXYTKM BPEMEHH NP PAaBHOYCKOPEHHOM JBH)XEHUU C HAYAIbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydeHne ABUKEHHS MIapUKa B BA3KOM JKHIKOCTH.
N3yuenue nBukeHus teaa, OpOIIeHHOI0 FTOPU30HTAIIBHO.
Tema 2. /[lunamuxa

[TpuHnun orHocurensHocTy [Manmies. IlepBbiit 3akoH HeroToHa. IHEpLHManbHbIE CUCTEMBI
oTcuéra.



Macca Ttema. Cuna. IlpuHmun cynepno3unuu cuia. Bropoit 3akoH HeroTona miist
MarepualbHOU TOUKU. Tpernii 3akoH Hpl0TOHA 111 MaTEpUANIBHBIX TOYEK.

3akoH BceMUpHOro Tarorenus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenwne. Buabl Tpenus (okos, ckoibxeHus, kaueHus ). Cuna tpenust. Cyxoe tperue. Cuna
TPEHUSI CKOJBKEHUS U cuiia TpeHus nokos. Koapduuument tperns. Cuia cONpoOTHUBICHUS TPU
JBUKEHUHU TeJa B )KUJAKOCTH WJIM Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaleHus. [1inedo cunbl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuyeckue yCTpoiCTBa M NPAKTHUUECKOE IMPUMEHEHUE: IOAIUIHUKY, JBH)KEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHeHue Macc B3aMMOAEHCTBYIOLIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hOpMaLnu.

HesecomocTs. Bec Tena npu ycKkOpeHHOM OABEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHUS U CKOJIbXKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

Nzyuenne npmxeHust Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
o0pasie, oT ux jaedopmamum.

HccnenoBanue ycnoBuil paBHOBECHUsI TBEPAOrO TEJa, UMEIOIIET0 OCh BPAICHUSI.

Tema 3. 3akonwvl coXpanenus 6 MexaHuKe

Nmnynbc MatepranbHOi TOYKH (Tena), CHCTEMbI MaTepUaIbHBIX TOUeK. IMITyIbC CHIIBI U
M3MEHEHUE UMIyJbca Tela. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUYKEHUE.

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckass sHeprusi MaTepHalbHONW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOU
SHEpPrUu.

[TorenmmanpHas 3Heprus. [loTeHIManpHas YHEPTHUS YIPYro 1eGOopMUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuumanbHble ¥ HEMOTEHLMATIbHBbIE CHIIbL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUII C
M3MEHEHUEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€J1. 3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre yCcTpoMCTBAa M NPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KONED, MPYKUHHBINA
MIACTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa moTeHIIMATEHON YHEPTUN B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol



N3ydyeHrne abCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C M3MEHEHHEM MEXAaHMYECKOH HSHepruu Teja Ha
IIpUMEPE PACTSKEHUSI pE3NHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyasipaas pu3uka 1 TepMOAUHAMHUKA

Tema 1. Ocho6bt MONEKYIAPHO-KUHEMUYECKOU MeopUU

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUYECKON TEOPHH U UX ONBITHOE 0OOCHOBAHHUE.
Bbpoynosckoe npmxenue. nddysus. Xapakrep ABUKEHHS U B3aUMOICHCTBUS YacTUI] BEIIECTBA.
Mopenu cTpoeHus Ta30B, JKUJIKOCTEN U TBEPIBIX TEN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
aTUX Mozenei. Macca u pasmepsl mosekyil. KonnuectBo Beniectsa. [locrosHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenscus.

Monens naeanbHOro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHUYECKOM Teopuu
HJeaNbHOrO Traza. AOCONIOTHas TeMmIeparypa Kak Mepa CPEeIHEH KHHETHYECKOH DSHEepruu
TEIUIOBOr0 JBMKEHMS JacTul] rasza. lllkana remneparyp KenbBuna. I'a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akoH [lansToHa. M3ompoueccsl B HA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYEeCTBOM BemiecTBa. ['paduueckoe MpeacTaBleHHE H30MPOIECCOB: HM30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue ycTpoiicTBa U MpaKkTUUYECKOE IPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOEHHE BellecTBa, ¢ororpaguu  MOJIEKYI
OpPraHUYECKUX COCTUHECHUM.

OmnbiTel 110 TG y3UN KUIKOCTEH U Ta30B.

Monenb OGpOYHOBCKOTO JTBUKCHHSI.

Mogens onbita lllTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBUS.

Mopenb, HUTIOCTPUPYIOLLIAsl IPUPOJTY IaBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, WJUTIOCTPUPYIOIINE YPaBHEHNUE COCTOSIHUS U1€aTbHOIO T'a3a, U30IMPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenre Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE H3MepeHUH 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATYyphl BO3yXa B HEH.

HccenenoBanne 3aBUCUMOCTH MEXKy ITapaMeTpamMH COCTOSIHUS Pa3peKEHHOr o rasa.

Tema 2. Ocnosbt mepmoounamurku

TepmoanHamMuueckast cucteMa. BHyTpeHHss >HEpPrusi TEPMOAMHAMUYECKON CUCTEMBI U
crnocoOb! e€ n3menenus. KonmyectBo TerioTsl M padora. BHyTpeHHssI SHEprusi OAHOATOMHOIO
nJeanbHOro raza. Buasl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIUS, U3JIydEeHUE. Y AebHAas
TEIIOEMKOCTD BellecTBa. KomuuecTBo TEMIOTH NpH TEIUIoNepeaye.

[Tonste 00 ammabatHoM mpomecce. [lepBbiii 3akoH TepmoauHamuku. [IpumeHeHue
IIEpPBOro 3aKOHA TEPMOAMHAMHUKHU K H3ompoleccaM. I padudeckast uHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMOoCTh MPOLECCOB B MPUPOJIE.

Tennossie MamuHbl. [IpuHIUnEL AeiicTBUS TermoBbiX ManuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MammnHax. Koadduuuent nonesnoro neiicrsus temnosoit mamuasl. Lukn KapHo u ero
KO3 PHUITUEHT TOJIE3HOTO IEHCTBHSI. DKOIOTHYECKUE MTPOOIEMBI TETIODHEPTETHUKH.

TexHuyeckue ycTpoWcTBa M IPAKTUUECKOE IPUMEHEHME: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu



M3MeHeHne BHYTpPEHHEH SHEPrMM Tela IPU COBEPUICHUH pPalOOThI: BBUIET IPOOKH W3
OYTBUIKM MO/ ICHCTBHEM CKATOT 0 BO3AyXa, HarpeBaHue 3(pupa B 1aTyHHOU TpyOKe MyTEM TPpEeHUs
(BUIEOIEMOHCTpALTHS ).

W3meHeHne BHyTpeHHEHN HEPTUU (TeMIepaTypbl) Tejla pu TEIIoNepeaaye.

OmnbIT N0 aabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOI'O JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

H3mepenue yaenbHou TemI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusa éewjecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u koHAeHcanus. Mcnapenue u kumneHne. AGCOMOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3/yXa. HacelmeHHblil map. YaenbHas TeIuiora mapooOpa3zoBaHHsA. 3aBHCUMOCTh
TEMIIEPATypbl KUIIEHUS OT 1aBJICHUS.

Tsépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.

Kunkue xpucramnel. CoBpeMeHHbIE Marepuaibl. [lnaBieHne W Kpuctaimuzanus. Y IeabHas
TeruioTa riasieHus. Cyomumarusi.

YpaBHeHUE TEII0BOro OanaHca.
TexHU4ecKue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: TMIPOMETP M IICUXPOMETD,

KaJIOPpUMETP, TCXHOJIIOI'MHU MTOJYUCHUA COBPECMCHHBIX MATCPUAJIOB, B TOM YHUCJIIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOTI'UU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApOB.

Kunenue npu noHW>KEHHOM J1aBICHUU.

CriocoObl U3MEPEHHS! BIaKHOCTH.

Habmoienne HarpeBaHus ¥ MJIaBICHHUS KPUCTALTUIECKOTO BEIIECTBA.
JleMoHCTpalus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepeHne OTHOCUTENIBHOW BIIaXKHOCTH BO3yXa.

Pasnen 4. JaekTpoguHamMnka

Tema 1. Inekmpocmamuka

OnexTpuzanus Tel. OJEKTpUYeCKUM 3apsal. JlBa BHIA 3JIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHMKY, TUAIIEKTPUKH U MOIYIPOBOJAHUKHU. 3AKOH COXPAHEHHUS SJIEKTPUUYECKOrO 3apsiia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslli  2lEeKTpUYECKHI  3apsin.
OnekTpuyeckoe mone. Hanpspk€HHOCTH anekTpuueckoro mosst. [IpuHIun cynepno3uuuu
JJIEKTPUYECKUX MO, JINHUN HanpssKEHHOCTH SJIEKTPUYECKOrO MOJI.

PaGora cun anekrpocratuueckoro noss. [Torenmuan. Pasnocts norennuanos. [Iposognuku
U JUDJIEKTPUKHU B 3JIEKTPOCTATUYECKOM ITouie. JIunnnekTprudeckas IpOHUIIAEMOCTb.

OnexrpoémkocTs. KoHneHcaTop. ONEKTPOEMKOCTh INIOCKOrO KOHJEHCATOpa. JHEPrus
3apsKEHHOTI0 KOHJIEHCATOopA.

TexHu4ecKre YCTpPOHMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DJIEKTPOCKOIl, DJIEKTPOMETD,
3JIEKTpOCTaTUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMUPOBaJIbHBIN
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLHUI IEHCTBUS DJIEKTPOMETPA.

B3anmopelicTBre HadIEeKTPU30BaHHBIX TEIl.

DNEKTPUUECKOE I10JIE 3aPSKEHHBIX TEI.



[TpoBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DIIeKTpOCTaTUUECKas 3aIUTA.

JIN3IIeKTPUKHU B AJIEKTPOCTATHUYECKOM TIOJIE.

3aBUCHUMOCTb NIEKTPOEMKOCTH INIOCKOr0 KOHAEHCATOpa OT IJIOLIAAN TUIACTUH, PACCTOSHUS
MEX1y HUMH U AUDJIEKTPUUECKOM MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku 6 paznuunvix cpeoax

DNEeKTpUUECKUN TOK. Y CJIOBUS CYIIECTBOBAaHUS 3JIEKTPUUECKOro TOKa. McTouHMKM ToKa.
Cuiia Toka. [locTossHHBIN TOK.

Hanpsoxenue. 3akon OMa Jyist ydacTka LEemnH.

DneKTpUUecKoe COIIPOTHUBIICHUE. VY nenpHoe COIIPOTHUBJIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieNbHOE, CMEIIAHHOE COeTMHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenma. MomHOCTh 37IEKTPUYECKOro TOKA.

DJIEKTPOABUKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKa. 3aKoH Oma st
TOJIHOM (3aMKHYTOM) AieKTprueckoit nemnu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs! IPOBOJUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTh COIPOTUBJICHUSI METAJJIOB
oT Temnepatypbl. CBEpXIpOBOJAUMOCTb.

DIIEeKTpUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[onynpoBonuuku. CoOCTBEHHass W MNPUMECHAs MPOBOJUMOCTb IOJYIPOBOAHHUKOB.
CaoiictBa p—Nn-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pPacTBOpax M paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUYECKAsS
JUccolManus. DIEeKTPOIIn3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATEIbHBIA U HECAMOCTOSTENBHBIN pa3psaa. MomHus.
[lnazma.

TexHuyeckue yCTpoiCTBa U MPaKTHUECKOE MPUMEHEHHUE: aMIIepMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKU TOKAa, DBJIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JMON, TEPMHUCTOPHl H  (HOTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBIN TUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAPSDKEHUSL.

3aBUCUMOCTb COMNPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIA
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

CMenianHOe COeTMHEHUE POBOHUKOB.

[Ipsimoe u3MepeHue FNEKTPOABIDKYIIEH cuiibl. KopoTkoe 3aMblkaHWEe TalbBaHHYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTHUBJIEHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3ps 1 IpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomaol

W3ydeHune cMemanHoro COeAMHEHNS PE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIECH CUITbI HICTOYHUKA TOKA M €r0 BHYTPEHHETO COITPOTUBIICHHUS.

HabGmronenue snekrponusa.

MexnpeaMeTHble CBSI3U



N3yyenue kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISICTCS C YYETOM
COJIEPIKATENBHBIX MEXIPEIMETHBIX CBsI3ed € KypcamMH MaTeMaTHUK{, OWOJOTHH, XHUMUHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusl, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAyYHOr'O MO3HAHMSL:
SBJICHWE, HAy4yHbI (akT, rumoresa, (usmyeckas BeIMUMHA, 3aKOH, TeOpus, HaONIIOJEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbI YpaBHEHHUI, IMHeWHas GyHKIMs, Tapabona, runepooa,
UX TpaKH ¥ CBOWCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIMWHU HA OCH KOOpJHMHAT,
CII0’)KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpupoze, 1uddy3us, ocMOC, TEII000MeH
KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIauH, TEIIOBOE PABHOBECHE), HIEKTPUUECKHUE SIBICHUS B
YKUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIPHAsE Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, YKUJIKOCTEM W Tra30B, JAJIEKTPUYECKHUE
CBOICTBa METAJIOB, JEKTPOJUTUYECKAs TUCCOUALMS, TAIbBAaHUKA.

T'eoepaghus: BIaxXHOCTh BO3IyXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonoeus: npeodpazoBaHuE IBUKEHUI C MCIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIMITHUKHA, HCIOJIh30BAaHUE 3aKOHA COXPAHEHHUS HMITYJhCa B TEXHHUKE (pakera,
BOJIOMET M JIpyrue), ABUTATeIh BHYTPEHHETO CropaHusi, mapoBas TypOWHA, OBITOBOI
XOJIOMUIILHUK, KOHJIUIIMOHEP, TEXHOJIOTHU TTOJYIeHHSI COBPEMEHHBIX MAaTepUaioB, B TOM YHCIIC
HaHOMAaTEepUaAJIIOB, M  HAHOTEXHOJOTWMH,  DJIEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTPOHArpeBaTeIbHble IMPUOOPHI,
AIEKTPOOCBETUTENbHEIE MPUOOPHI, TATbBAHUKA.

11 knacc
YPOBEHB - 6A308blii
Pasnen 4. JjaexkTpoguHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocTostHHple MarHuThHl. B3amMopelcTBHE NOCTOSHHBIX MAarHWTOB. MAarHuTHOE MOJe€.
Bekrop maruuTHON MHAYKUMHK. [IpUHIMI CylIeprio3ULIMY MarHUTHBIX ITOJIeH. JIMHUKM MarHUTHON
nHAyKnuK. KapTuHa TMHUN MarHUTHOM MHIYKIWHU ITOJISL TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1oje NpoBOAHMKA C TOKOM. KapTMHa JNMHMM MHAYKIUM MarHUTHOTO IIOJIS
JUINHHOTO TPSMOTO IPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLEBOIO NPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMonelicTBre NPOBOJAHUKOB € TOKOM.

Cuna Amrnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MoAynabr W HampaBieHHe. JIBWIKEHHE 3apsHKEHHOM YacTUIBI B
OJTHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenua.

SIBneHne dneKTpOMarHUTHOM WHAYKIMHM. [IOTOK BEKTOpa MAarHUTHOM WHIYKIUU.
ONEeKTPOABMKYILAS CUJIa UHIYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKuu Dapazes.

BuxpeBoe snekrpuueckoe mojie. DJIEKTPOABMKYILAS CUJIA HWHIAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIBHO B OJHOPOJIHOM MAarHUTHOM IIOJI€.

[IpaBuio Jlenua.

WNHaykTHBHOCTB. SIBI€HME CAaMOMHIYKIMU. DJIEKTPOABMIKYILAS CHJIa CAMOUHTYKIUH.

OHeprust MarHUTHOT'O MOJISL KaTYHIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIe.



TexHuueckue yCcTpoWCTBA M MNPAKTHYECKOE IPUMEHEHHUE: IIOCTOSSHHbIE MAarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTENHU JIEMEHTAPHBIX YaCTUL], UHAYKIIUOHHAs MEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOI'O MMyYKa MarHUTHBIM TOJIEM.

JIuHUM MHYKIIUY MarHUTHOTO TTOJS.

B3anmopeiicTBue AByX NPOBOJAHUKOB C TOKOM.

Cuta Amrepa.

HericrBue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHre HIeKTPOMAarHUTHON HHIYKITHH.

IIpasuiio Jlenna.

3aBUCUMOCTh JJIEKTPOABMIKYIIEH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHSI MarHUTHOIO
MOTOKA.

SIBrieHME CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOT O MOJIsl KATYUIKU C TOKOM.

Hccnenoanue neicTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMATHUTHON MHAYKIIUU.

Paznen 5. KoneGanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHbIE KOJICOAHUS

Konebarenbnass cucrema. CBoOOgHBIE MexaHmueckue konebanus. [‘apmoHmueckue
koneOanus. Ilepumon, dacrora, amrmutyaa W ¢asza konebanuid. [IpyXKWHHBI MasSTHHK.
MaremaTnueckuii MasiTHUK. Y paBHEHUE TapMOHHUECKUX KoneOanuii. [IpeBparienue snepruu npu
TFapMOHHMYECKUX KONeOaHUSIX.

Konebarenbupiii koHTyp. CBOOOTHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HICATIHLHOM
Koe0aTeIbHOM ~ KOHType. AHAJIOTUS MEXIYy MEXaHHYECKMMH U DJIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomMcoHa. 3aKOH COXpaHEHHS SHEPTUH B HICATLHOM KOie0aTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaromux KojedaHUAX. BbIHYKIeHHbIE MEXaHUYECKUE KOoieOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[Tepemennsblii Tok. CHHYCOUIANIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA W HAIIPSIKEHHUSL.

Tpancdopmarop. I[IponsBomacTBo, mepenada U MOTPEOICHUE DIICKTPUUECKOW SHEPTHH.
OKOJOTMYECKHE PUCKU IpU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa wHcnonb3oBaHUs
3JIEKTPOIHEPIHH B TOBCEHEBHOM JKU3HHU.

TexHu4eckue YCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: OJJIEKTPUYECKUN 3BOHOK,
reHEepaTop MEPEMEHHOI0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napamMerpoB KoneOaTeabHON CUCTEMBbI (MIPYKMHHBIA MM MaTeMaTHYeCKUH
MasITHHK).

Habmtonenue 3aryxaromumx KojaeOaHHi.

HccnenoBanre CBOMCTB BEIHYKIECHHBIX KOJICOaHUH.

Hab6ntonenue pezonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.



OcuuiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAmlpsOKEHUS OT BPEMEHH) s
AIEKTPOMATrHUTHBIX KOJICOAHHIM.

Pe3onanc npu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOpPA, KATYIIKM MHIYKTUBHOCTU U
KOHJIEHCaTopa.

Monenb TUHUY 2IIEKTPOIIEpPEIadH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MAJIbIX KoJleOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipys3a.

UccnegoBanne mnepeMEeHHOr0 TOKa B LENM M3 MOCIEI0BAaTEIbHO COEIUHEHHBIX
KOH/IEHCaTopa, KaTyLIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpomazZHumHble 60J1HbL

Mexanndeckue BOIHBI, yCiIoBuUsA pacnpoctpaneHus. [lepuon. CkopocTh pacnipocTpaHeHUst
u panuHa BonHBL I[lomepedHble W TMPOMONbHBIE BONHBL MHTephepeHuus u AUpPaKIHs
MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Bricora Tona. TemOp 3ByKa.

DNEKTPOMarHUTHHIE BOJIHBI. YCIOBUS U3ITYyYCHHS 3JEKTPOMArHUTHBIX BONH. B3anmuas
opueHnTanus BekTopoB E, B, V B anexkrpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKEHUEe, TpeloMiIeHHe, noispuzanus, audpaxmus, wuHTepdepeHunus. CKOpOCTbh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ikana >7€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHLUIIBI paIXOCBA3M U TelleBUACHU. Paaronokanus.

DJIEKTPOMArHuTHOE 3arpsA3HEHUE OKPYKAOLIEH CpeIbl.

TexHuueckre yCTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yIBTPa3BYKOBasi JAMAarHOCTUKA B TEXHUKE W MEIWIIMHE, pajap, paAuoONpUEMHUK, TEIEBH30D,
aHTeHHa, tenedon, CBU-neus.

JHemoncmpayuu

OO6pa3oBaHue U pacpPOCTPAHCHHUE MOMEPEUHBIX U MPOAOIBHBIX BOJH.

Koneo6mromieecs Teno kak HCTOUYHUK 3BYKa.

HabGmronenue orpaxeHus U mpeIoOMICHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AuPpakini MEXaHMUECKUX BOJH.

3BYKOBOI pE30HAHC.

Habmtonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M YacTOTOH
Kose0aHui.

UccnenoBanne  CBOMCTB  3JIGKTPOMAarHUTHBIX — BOJIH:  OTpa)KE€HUE, MPEIOMIICHUE,
nonsipu3anus, Audpakuus, tHTepdepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMonuHeliHOe pacipoCTpaHEHHE CBETa B OAHOPOJHON cpejie.
JIyd cBeta. TodeuHbIld HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHne H300paKeHUI B MIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akoHBI TMPENOMICHUS CBeTa. AOCOMIOTHBIA TMOKa3aTelb
npenomsieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI yroia MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro ceera. L[Ber.



CobOuparompie ¥ paccenBaromue JMH3bL. ToHkas smH3a. DOKycHOE paccTosHUE U
ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHne n300pakeHuii B COOMPAIONIUX U PAaCCEUBAIOIINX
nuH3ax. @opMyra TOHKOM JTMH3bI. Y BEJIUYEHUE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBUA
HaOJIOIEHUST MAKCHMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX
KOI'€pEHTHBIX UICTOYHUKOB.

Hudpakius  cBera. JudpakunonHas pemérka. YciaoBue HAOIIOACHUS —TIIABHBIX
MaKCHMMYMOB IIPU MaIEHUU MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PAKIMOHHYIO PEHIETKY.

[Tonspusanusa ceera.

TexHuueckue yCTpOWCTBA M IPAKTHMYECKOE NPUMEHEHHME: OYKH, Jyma, Qoroammapar,
MIPOEKLMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOM, BOJIOKOHHAs ONTHKA, TU(PaKIIMOHHAs PEIIETKA,
MIOJIAPOU.

Jlemoncmpayuu

[IpsiMonuHEHOE pacHpOoCTpaHEHUE, OTPAKEHHE M NpejJoMieHHe cBeTa. OnTHyecKue
MPUOOPBHI.

[Tonnoe BHyTpeHHEE OoTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue cBONHCTB N300pakeHU B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOMa.

Habmtonenue unrepdepenuuu cera.

Hab6monenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yeHnue criekTpa ¢ TOMOLIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmonienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne nokazarens NpeaoMIEHUs CTEKIIa.

Wccnenoanue cBONCTB N300pakeHUH B JTMH3aX.

Habmtonenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI crielIHAIbHON TEOPHH OTHOCHTEIBHOCTH
['paHubl NPUMEHUMOCTH KJIACCUUYECKOM MexaHuKH. [locTynarel cneruanbHONM Teopuu
OTHOCHUTCIIbHOCTH HWHBAPUAHTHOCTL MOAYJSA CKOPOCTH CBC€TA B  BaKYYMC, MMPUHIHAIT
OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCHUTENILHOCTE OOTHOBPEMCHHOCTH. BaMeI[JIeHI/Ie BpPCMCHHU U COKpAIICHUC NJINHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl C HEPryuen U UMIYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUs OKOS.

Pasnen 7. KBantoBas pusuka

Tema 1. dnemenmaol K6AHMOGOU ONMUKU

®oronbl. @opmyna [lnanka cBs3u sHeprun (HOTOHA C €ro YaCTOTOW. DHEPrusi U UMITYJIbC
¢oroHa.

OtkpeiTne u wuccienoBanue ¢doroddpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
¢doroaddekra. Ypasuenue DitHmreitna aus pororddekra. «KpacHas rpanuna» gorospdexra.

Hasnenune cBera. Onwite [1. H. JIcOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.
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TexHuyeckne ycTpoilcTBa M NpaKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (POTONATUHK,
CoJHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(QeKT Ha YCTaHOBKE C ITUHKOBOM MJIACTUHOM.
HccnenoBanue 3akoHOB BHemHero (porodddekra.
Cseronuopn.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnsiTel Peszepdopna mo paccesHuto o -uactuu. IlnaHerapHas
Mozenb atoMa. Ilocrynarel bopa. M3nyuenue u norsomienre GOTOHOB MpHU MEPEX0JIe aToMa C
OJTHOT'O YPOBHS HEPTUHU Ha Ipyroil. Bunel cnextpos. CriekTp ypoBHEHN 3HEPTUU aToMa BOAOPOA.

BonHoBbIe cBoiicTBa yacTull. Bonuel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOW JTyaanu3M.

CHoOHTaHHOE U BBIHYKJEHHOE U31yUYCHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE TPUMEHEHUE: CHEKTPAIbHBIM aHaIu3
(cexkTpockoI), na3ep, KBAHTOBBIN KOMITBIOTED.

JHemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Habuntoienue nuHenvaTbIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

Habntonenue nuHeiyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBHI, JOKA3bIBAIOIINE CI0KHOCTD CTPOECHHUS siipa. OTKPBHITHE paIyi 0AKTUBHOCTH.
Omneiter Pezepdopaa mo onpeaenennio cocraBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, TaMMa-u3NydeHus. BiausiHue paJqoakTHBHOCTH Ha JKUBbBIE OPTaHU3MBI.

OTtkpsiTHE IPpOTOHA U HeliTpoHa. Hykinonnas moaens siapa I elizen6epra—lBanenko. 3apsn
sapa. MaccoBoe uucino siapa. U30Tomsl.

Anbda-pacnaa. DJIeKTpOHHBIA W MO3UTPOHHBIA OeTa-pacnan. ['amma-usznydyeHue. 3aKoH
PaZvoaKTUBHOIO pacnajia.

DHeprus cBs3U HYKJIOHOB B sijipe. SaepHble cuibl. JledexT maccel sapa.

Snepubie peakunu. JleneHue u CUHTES A1IEp.

Snepubnii  peakrop. TepmosiaepHbiii cunHTe3. IIpoOnemMbl M MEPCHEKTHBBI  SACPHOM
JHEPreTUKU. JKOJIOTUYECKUE ACTIEKTHI IACPHON YHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HabMIOAEHNUS U PErUCTPALlUU 3JIEMEHTapHBIX YacTHULI.

OyHnaMeHTaIbHBIC B3aUMOACHCTBHS. EANHCTBO (PM3NYECKOI KapTHHBI MUDA.

TexHnveckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHHE: J03MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CYETYNK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanne TpekoB yacTuil (1o roToBbIM (poTorpadusim).

Pa3znesn 8. JjieMeHTBI aCTPOHOMHUM U ACTPOPUZUKHU

Oransl pa3BUTUSA acTpoHOMUH. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMUM.
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Bup 3Bé3qH0ro Heba. Co3Besnus, spkue 3BE3/bl, IIAHETHI, UX BUAUMOE ABHIKEHHE.

ConHeynas cucreMa.

Connue. ConHewyHass akTUBHOCTh. Mcrounuk sHeprun ConHI@a W 3BE34. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. /lnarpamma «CHEKTPaIbHbIM KJIACC — CBETUMOCTBY. 3BE3/IbI IVIaBHOMN
MIOCIEA0BATENBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTbY»  JUId  3BE3X  IJIaBHOM
nocje0BaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHbIE MPEACTABIECHUS O
IIPOUCXOXKIEHNH U 3Bomonnu ConHIa v 3BE311. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — nHamia [Nanaktuka. [Tonoxxenue u nemwxenne Comnuna B ["anmaktuke. Tumbl
rajJlakTuk. PaguoranakTuku v kBa3zapsl. YEpHBIE IBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaOOmna. Pazberanue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habitoienust HeBOOPYXEHHBIM TJIa30M C UCIOIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUIsL OIpeZieNIeHHsI ON0KEeHNUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3]IUS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmronenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

Oobo0marmee NOBTOPEHNE

Ponp u3MKM M acTpOHOMMM B 3KOHOMHYECKOM, TEXHOJIOIMUYECKOM, COLMAIbHOM U
ATUYECKOH chepax esTeNbHOCTH YeJIOBeKa, pojib U MECTO (M3UKH U aCTPOHOMHUHU B COBPEMEHHOM
HAay4YHOH KapTHHE MHpa, pojib (u3nyeckod Teopuu B (OPMUPOBAHMM NPEACTABICHUN O
(hbU3UYECKO KapTHHE MHpa, MECTO (PU3MUECKOW KapTHHBI MHpa B OOIIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NIPEACTABIECHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3U

Nzyuenmne xypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kimacce OCYyIIECTBIISICTCS C yYETOM
COJIEP)KATENIbHBIX MEXIPEIMETHBIX CBsI3€M € KypcaMH MaTeMaTUKH, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHUHU.

Mescnpeomemusie nonusimus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAyYHOI'O MO3HAHUSA:
sIBIICHUE, Hay4yHbId (akT, rumoresa, (u3myeckas BeIMYMHA, 3aKOH, TEOpUs, HaONI0/EHUE,
9KCIIEPUMEHT, MOJIEIINPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YPaBHEHUMN, TPUTOHOMETPUYECKUE (YHKLHUU: CHHYC,
KOCHUHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M HX
IIPOEKIIMM HAa OCU KOOPJAWHAT, CIOXKEHHE BEKTOPOB, NPOU3BOJHBIE 3JEMEHTApHBIX (YHKIMA,
MIPU3HAKH MTOJ00HS TPEYT OJIbHUKOB, ONpEIeeHNe TUIOIAIU TNIOCKUX GUryp U 00bEMa Ted.

bBuonozus: 3nexTpudeckue siBICHUS B )KUBOW NPUpPO/IE, KonebaTeabHbIe ABHKEHHS B )KUBOU
MIPUPOJIE, ONITUYECKHUE SIBICHUS B )KUBOM NMPUPOAE, AEUCTBUE palialluy Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpOGHME aTOMOB W MOJIEKYJ, KpUCTaJUIMYecKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIIEKTPaJIbHbIN aHaIH3.

l'eocpaghusa: MarHUTHBIE TONIOCa 3€MIIM, 3aJI€KM MArHUTHBIX PyaA, GoTochEMKA 3eMHON
MIOBEPXHOCTH, MPECKa3aHue 3eMIIETPSCEHUI.

Texnonozcus: MTUHUM DJIEKTPOIIEpENad, T€HEPATOp MEPEMEHHOIO TOKA, AJIEKTPOABUIATEINb,
WHIYKIIMOHHAs TIeYb, pajap, paadonpuéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKLIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapes.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«DOU3UKA»
(EA3OBI)II71 YPOBEHB) HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenne yueOHOro mpenmera «®u3nka» Ha YpOBHE CpEIHEro OOIIEro oOpa3oBaHUs
(6a30BBIf  ypOBEHB) JIOIDKHO  OOECHEYHTH  JOCTHKCHHE  CICIYIONIUX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUsI ydeOHOro mnpenmera «Dusuka» JTOIKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYAIOMIMXCSI PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3HMIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHUX
yOSXIEHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIecTBa,
pacuMpeHye KU3HEHHOTO OINbITa U OIbITA AEATENIbHOCTH B IPOIECCe pean3alliid OCHOBHBIX
HaTpaBJICHUH BOCTUTATEIBHON JEITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHcKOro BOCIUTAHMS:

COPMHPOBAHHOCTh ~ T'PAXKIAHCKOW TO3WIUU  OOydaromerocsi KaKk aKTUBHOI'O W
OTBETCTBEHHOT0 4JIeHa POCCHICKOro 00IeCTBa;

NPUHSATHE TPAJAULIMOHHBIX OOIICYETIOBEUYECKIMX T'YMAHUCTHUECKHMX M JIEMOKPAaTHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JNIESTEIBHOCTh B WHTEpPECaX TPaKIAAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABJICHUHU B 00pa30BaTEIbHON OpraHn3allny;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIbHBIMH HHCTUTYTAMHA B COOTBETCTBHH C WX
(YHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHHUTAPHOU U BOJIOHTEPCKOM JESITEIILHOCTH,

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOPMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON HICHTUYHOCTH, TaTPHUOTH3MA;

IICHHOCTHOE OTHOIIIEHHE K TOCYAapCTBCHHBIM CHMBOJIAM, JTOCTH)KCHHUSM DPOCCHUCKHUX
y4EHBIX B 00JIaCTH (PU3MKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT' O IIOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIIMIO M TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJI€ B JICATEIBHOCTH YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJ]a B TOCTPOCHHUE YCTOWYMBOTO OYAYIIIETO;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYas 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYILIETO
(hu3mIeCcKOil HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K pa3ITuIHbIM chepam MpodhecCHOHATEHON NeSITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3MKONl M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuu u
peann30BhIBaTh COOCTBEHHBIC KU3HCHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO M caMOOOpa30BaHHIO B 00JacTH (DM3HWKHU Ha
MPOTSDKEHUH BCEH JKU3HU;

6) IKOJIOrHYECKOr0 BOCTIUTAHUS

c(OPMHUPOBAHHOCTh HKOJOTMUECKOW KYJIBTYphl, OCO3HAHHE TJO0AJBHOIO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;
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IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUIA B OKPYKAIOIIECH Cpeie Ha OCHOBE 3HAHUS LEIeH
YCTOMYUBOI'O Pa3BUTHS YETIOBEUECTBA;

paciiipeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKOM HAamlpaBJICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3UKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHMS:

cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3HUYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAYYHOU JIEATSIHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUsST (U3HKH
OCYIIECTBJISATh MMPOEKTHYIO M UCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

IMo3HaBaTe/IbHBbIE YHHMBEPCAJIbHBbIE YUeOHbIE AelcTBHS
ba3zoBble Jlornyeckue 1eHCTBUA:

CaMOCTOSTENLHO (OPMYJIMPOBATh W aKTYaJIM3UPOBaTh TMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEIEIIATH e ISSITeIbHOCTH, 33][aBaTh MTApaMEeTPhl U KPUTEPUU MX JTOCTHIKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pACCMATPUBACMBIX (DU3MYECKHX SBICHUSIX;

pa3pabarhIBaTh IUIAH PEHICHUS TPOOJIEMBI ¢ YUETOM aHAIHM3a HMEIOIIMXCS MaTepUATbHBIX
Y HEMATEePUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3yJIbTATOB IICIISM,
OILICHUBATh PUCKH TOCIIC/ICTBUH JCATEITHHOCTH;

KOOPAMHHUPOBATh U BBHINOIHATH pPabOTy B YCIOBHUSX pEalbHOrO, BUPTYAIBHOTO H
KOMOWHHPOBAHHOT'O B3aMMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBble ucciienoBaTeIbCcKHe AeliCTBUS

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMHU TOHSATUSMU M METOJaMHU (U3HUYECKOU
HaYKU;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIIETOBATEIBCKOW W MPOSKTHOW NEATEIBHOCTH B OOJIACTH
(Gu3nKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIIeHHs 3a1a4
(hU3HUECKOro coAepKaHus, MPUMEHCHHIO Pa3IMIHBIX METO/IOB ITO3HAHUS;

BJIQJIETh BHJAMU JESITENBHOCTH IO TOJNYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIpETaIuH,
MPeoOpa30BaHUIO0 W IPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX CHUTYAIMSIX, B TOM YHUCIIC TIPH CO3/IaHUN
y4eOHBIX MPOEKTOB B 00JaCTH (PU3UKY;

BBISBJISITh TMPUIMHHO-CIICJACTBCHHBIC CBS3W W aKTyaJU3WpPOBAaTh 3aJady, BBIIBUTATh
TUTOTE3Y €€ pelIeH s, HAXOAUTh apTyMEHTHI /TS I0Ka3aTelbCTBa CBOMX YTBEPKACHUM, 3a]1aBaTh
napamMeTpbl ¥ KpUTEPUU PEIICHUS;

aQHAIM3MPOBAThH MOJIYICHHBIC B XOJI€ PEIICHUS 3a]a91 PE3YIbTAaThl, KPUTHICCKH OICHUBATH
WX JJOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MCHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIIUPOBATH COOCTBEHHEIE 33/1a4M B 00pa30BaTEIBHON JIEITEIHHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATH 3HAHUS W3 Pa3HbIX IPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBHIE UJIEH, PEAIAraTh OPUTHHAIIBHBIC TOAXO0/IbI U PEIICHUS;

CTaBHUTb HpO6J’I€MBI " 3aJla4uy, J1OIMYCKArIIHE aJIbTCPHATHUBHBIC PCILICHM.
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PatGora ¢ undopmaumeii:

BJIaACTb HABBIKAMHW IMOJYYCHUA I/IH(pOpMaL[I/II/I (1)I/ISI/II-I€CKOFO COACPpKaHHA U3 UCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYLIECTBJISITh IOWUCK, aHallu3, CHCTEMaTH3alui0 U
MHTEPIpPETANIO HH()OPMALIUY PA3TUYHBIX BUAOB U (OPM MIPEJICTABICHHUS,

OLIEHUBATH JOCTOBEPHOCTh HH(OpMAIINH;

HCIIOJIB30BAThL CPCACTBA I/IH(i)OpMaIII/IOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIIOTUHA B
pEIIEHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpPraHU3allMOHHBIX 33a4 C COOII0JIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PECypCOCOEPEIKEHHsI, TIPAaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OpMaIlMOHHON 06€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOr0 COAEP)KAaHHUA B pa3IU4HbIX (opmarax ¢ ydéTom
Ha3zHauyeHUs HH(POPMALIUU U LIEJIEBON ayIUTOPHH, BEIOUPAst ONTUMAIbHYIO (hOpMY MpEICTaBICHUS
Y BU3YaJIU3allHH.

KoMMyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

OCYIIIECTBIISTH OOIICHNE Ha YPOKax (PM3UKHU M BO BHEYPOUHOU e TEILHOCTH,

pacro3HaBaTh MPEANOCHUTKH KOHPIUKTHBIX CUTYallUi U CMSATYATh KOH(DIUKTHI;

pPa3BEPHYTO W JIOTMYHO H3J1aratb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEJICTB;

MOHUMATh ¥ UCIIOJI30BaTh MPEUMYIIECTBA KOMAaHIHON U MHINBUIYaIbLHON paOOThI;

BBIOMpaTh TEMATUKy U METOIbl COBMECTHBIX JACUCTBHM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ[0T0 4jeHa KOJUIEKTHBA;

MPUHUMATD 1I€JIM COBMECTHOM JAESITeNIbHOCTH, OPraHU30BbIBATh M KOOPIAMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUIA, PACIIPEAEIISITh POIU C Y4ETOM MHEHUIMA
YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOI paboTHhI;

OLIEHMBATh KAY€CTBO CBOETO BKJIAJa U KaKJIOr0 YYaCTHHKA KOMaHJbl B OOLIUHN pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKTHI, OLUEHUBATh WJIEU C IMO3UIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B pPA3IMYHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPUYECTBO M BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble yHUBepcAIbHbIE Yy4eOHbIE JeiicTBUS
Camoopranmsanus:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIBHYIO AEATEIBHOCTh B 00JAaCTH (U3UKU U
ACTPOHOMUHU, BBISIBJIATH MTPOOJIEMBI, CTAaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOSITENIbHO COCTaBJISATh IUIaH PEHICHHs] PacUETHBIX M KAueCTBEHHBIX 3ajady, IJIaH
BBITIOJIHEHHUSI TPAKTUYECKONM paboThl € Y4ETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXKHOCTEMN U NIPEANIOUTEHUN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHIM;
pacmupsITh paMK{ y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUYTECHUN;
JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MIPUOOPETEHHBIN OIIbIT;
Croco0CcTBOBATH (POPMUPOBAHUIO U TMPOSIBIICHUIO IPYAUIIMH B 00JIACTH (PU3UKU, TTOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeIbHbINA U KYJIBTYPHBII YPOBEHb.
CaMOKOHTPOJ1b, SMOIMOHAIbHBII HHTE/JIEKT:
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JIaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHBHI B JEATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIBHON peIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHMA
Y MBICJTUTENBHBIX TIPOIIECCOB, X PE3Y/IbTATOB M OCHOBAHMIA,

UCIIOJIb30BaTh MPUEMBI peIICKCUU JUTSI OIICHKH CUTYAIIMH, BEIOOPAa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKUA U CBOCBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apT'YMEHTHI JIPYTUX MIPH aHATU3E PE3YJbTaTOB JICATEIbHOCTH;

MPUHUMATE Ce0sl, TOHMMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI 1 apT'YMEHTHI APYTUX MPHU aHAIIN3€ PE3YAbTATOB JAEATENbHOCTH;

pHU3HABATH CBOE MPABO M MMPABO JIPYTHX Ha OIMIHOKH.

B nmporiecce qoctukeHHs TMYHOCTHBIX Pe3YJIbTaTOB OCBOSHUS MPOrPaMMBI 1O (DU3HKE TS
YPOBHSI CpeAHETO OOIIero o0pa3oBaHUsS y OOYYaIOIIUXCS COBEPIICHCTBYETCS IMOIIMOHATBHBIN
WHTEJUIEKT, MPEANoIaralonmi ChOpMHUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOITMOHAILHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM dYMOIIMOHAIBHOM Cephl, ObITh YBEPSHHBIM B ce0e;

CaMOpEryJIMPOBaHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTb
3a CBOE MOBEJICHHE, CITOCOOHOCTh aalITUPOBATHCS K AMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISTH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIFOYAIONICH CTpPEeMJICHHWE K JOCTH)KCHHIO IEIH W YCIeXY,
ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIWCTBOBAThH UCXO/I U3 CBOMX BO3MOKHOCTEI;

SMIIATHH, BKJIIOYAONMIEH CIIOCOOHOCTh TOHWMATh AMOITMOHAIBHOE COCTOSHHUE JPYTHX,
YUUTBIBAThH €0 MIPH OCYIIECTBICHUN OOIICHHSI, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COIMAITFHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTHh BBICTPAHUBATh OTHOLICHHS C APYTHMHU
JTIOABMH, 3a00TUTHCS, IPOSBISTH MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATDI

K xonny o6yuyenust B 10 kjacce nmpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxarb C()OPMHUPOBAHHOCTD y 00yUYAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh HA MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MHUPA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
JEATENbHOCTH JIIOJIEH;

YUUTBIBaTh TPAHUIBl MPUMEHEHHUS] M3YYEHHBIX (PU3MYECKUX MOJelel: MarephalibHas
TOYKA, MHEpIHaJIbHas CHUCTEMa OTCcuéTa, aOCOMIOTHO TBEPIOE TENO, WICaNbHBIA ra3, MOAEIH
CTPOCHHMS Ta30B, )KUJIKOCTEH U TBEPABIX TEJ, TOUEYHBIH AJIEKTPUUECKUM 3apsa] MpU pElIeHUU
¢bu3nyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SIBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA M JJIEKTPOJUHAMUKHU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MpPSMOJIMHENHHOE MABM)KEHHE, CBOOOJHOE NaJeHHe Tell,
JIBUKCHHE TI0 OKPYKHOCTH, HHEPITHS, B3auMO/IeiicTBUE Tel, Tuddy3usi, OpOyHOBCKOE BHKEHUE,
CTPOEHUE XUAKOCTEH U TBEPHBIX TeJ, U3MEHEHHEe 00bEMa Tell NMpU HarpeBaHUM (OXJIaXKICHUHN),
TEIJIOBOE PAaBHOBECHE, HUCIAPEHHUE, KOHJCHCAIUsA, IUIABJICHHE, KPUCTAIM3ALMs, KHUIICHHE,
BJIQXKHOCTb BO3/1yXa, IOBBILIEHUE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b
MEXIy IapaMeTpamMHu COCTOSHUS Ta3a B M30Ipoleccax, JIEKTpHU3alus Tel, B3auMOJACHCTBUE
3aps/0B;
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OIIMCBIBaTh MEXAHMUYECKOE JBM)KEHUE, UCIOJb3Ys (PU3UYECKUE BEIMYMHBI: KOOpPIHMHATA,
IIyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMIYIbC Tejla, KMHETHUECKas
SHEprus, MOTEHIMaJbHAs SHEPrusi, MeXaHudeckas paboTa, MeXaHMYeCKass MOILIHOCTb; INpHU
OIMCAHWUU MPABUIIBHO TPAKTOBATH (PU3UUECKUIT CMBICI HCIIOIB3yEMBIX BETMYUH, UX 0003HAUECHUS
U eMHUIIBI, HAXOIUTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYI (PU3UYECKYIO BEIMUUHY C JPYTUMHU
BEJIMYUHAMU;

OIIMCBIBaTh M3Y4YCHHBbIE TEIUIOBbIC CBOMCTBA TEl M TEIUIOBbIC SBJIECHUS, HCIIONb3Ys
¢u3nyeckne BENWYHMHBL: JABICHWE Ta3za, TEMIIeparypa, CpeaHsss KHHETHYECKas SHEPrus
XA0THYECKOr0 JBMIKCHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4Has CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHl, BHYTPEHHSISI dHEprusi, padora rasza, Kod((PUIMEHT MOJNE3HOro JEHCTBUS TEIMJIOBOIO
JIBUTATENIS; IPY ONHMCAHUU MIPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI UCIOIb3yEMBIX BEJINYHH,
uX OOO3HAUeHHMs M EIAMHHULBL, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (QU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITMUHHAM;

OIUCBIBATh M3YYEHHBIE IJIEKTPUUECKUE CBOWCTBA BELIECTBA U JJIEKTPUYECKUE SIBICHUS
(mporieccsl), UCTIONB3YS (U3UUECKUE BETUYMHBL HJIEKTPUYECKUN 3apsijl, dJIEKTPHUECKOe MOJe,
HanpsOKEHHOCTh  I0JIs, IOTEHIMAJ, Pa3HOCTh [OTEHLUAIOB; IPHU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUIA CMBICT WCIOIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W EAWHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMH BEIMUYUHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECChl U SIBJIEHUS, MCIONIb3Yyd (PU3MUECKHE 3aKOHBI U
NPUHLMIBL 3aKOoH BcemupHoro tarorenus, |, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHMs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITyJIbca, MPUHLIUI CYNEPIO3UILIMN CHJI, TPUHIUIT
paBHOIIPABUsl MHEPLIMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOH SHEPruu TEIUIOBOIO JIBUXKEHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIlepaTypo, MEpBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOr0 3aps/a, 3aKoH KysoHa, pu 3ToM pa3ianyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOE BBIPAKECHUE U YCIIOBHS (TPaHHIIbI, 00JIACTH) TPUMEHHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI ICHCTBUS MaIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTth ycaoBUs UX 0€30M1aCHOrO UCIIO0JIb30BAHUS B MIOBCEAHEBHOM JKHU3HM;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEI0BaHMIO (DU3MYECKUX SIBIEHUH W IPOIECCOB C
WCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX M3MEpEHUiM, Mmpu I3TOM  (POpMYIHpPOBATh
npobiemy/3aady ¥ rUIoTe3y y4eOHOro sSKCcrepuMeHTa, coOuparh yCTaHOBKY U3 IPEIJIOKEHHOT O
000pyAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIIATh MpsIMble M KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIWYHMH, IMPH 3TOM
BBIOMPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M MCIOJIb30BATh HM3BECTHBIE METOIbl OLIEHKU
MIOTPELIHOCTEH U3MEPEHU;

UCCIIe10BAaTh 3aBUCMMOCTH MEXy (GPU3NUECKUMH BETMYNHAMHU C UCIOIb30BAHUEM MPSIMBIX
W3MEPEHUH, TP 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpOBaTh pPE3yibTaThl IMOTYy4YCHHON
3aBUCUMOCTH (PM3NYECKUX BEJTMYMH B BUJIE TaOIMIL U IpauKOB, AeTIaTh BBIBOABI 10 pe3yjibTaTaM
HCCIIEIOBAHMS;

cobmoaTh mpaBuia Oe€30MacHOro TpyJda NpU NPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOro HKCIEPUMEHTa, Yy4yeOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOM JAESITEIbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1abOpaTopHOro 000pYI0BaHUS;

pemaTb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MUECKOM MOJENbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4ll BHIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEJIWYMHBI M (OPMYIbI, HEOOXOAUMbIE s €€ pelieHHus,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIHbHOCTH MOMy4YEHHOT0 3HaYeHHs (PU3HMUECKON BEIINYHHBI,
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pelaTth KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUYECKH HENPOTHUBOPEUHMBYIO LIETIOYKY
paccyXJIeHUl C OMOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SIBICHUS;

UCIOJIb30BaTh IPU PEUICHUH Y4eOHbIX 3a7]a4 COBPEMEHHbIE HH(OpMaIIOHHBIE TEXHOJIOTHH
JUIL TIOUCKA, CTPYKTYPHPOBAHHWS, HMHTEPIPETAMH W TPEACTaBICHUs y4eOHOW M Hay4dHO-
MOMYNSPHOM HH(POPMAITNH, TTOTYYSeHHON U3 Pa3NTUYHBIX HCTOUHUKOB, KPUTHYECKH aHATM3UPOBATh
MoJTy4aeMyro HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BsSCHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHMSI 110 (PU3HKE B ITOBCEAHEBHOM KU3HU JJIs1 00eCTIeUeHM S
0€30I1acHOCTH IPU OOpalleHUH ¢ TPUOOPaMU M TEXHUUYECKUMHU YCTPOMCTBAMHU, JJIs1 COXPaHEHUS
3JI0POBbS U COOJIOZICHUSI HOPM HKOJIOTMUECKOro MOBEICHHS B OKPYIKaIOLIel cpene;

paboTaTh B IPYIIE C BHITOJTHEHUEM Pa3IMYHbIX COLUATBHBIX POJieH, TNIaHUPOBATh PaboTy
TPYIIBL, PAlMOHATIBHO pPACIpenesaTh O0f3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYallUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ KaKJOTO M3 YYaCTHHKOB T'PYIIIbI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.

K xonny oOyuenus B 11 ki1acce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C()OPMUPOBAHHOCTH Y 00yUYaAIOUINXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POIb U MECTO (U3UKH B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
NeATeNbHOCTH JIIOJIEH, IEJIOCTHOCTh M €JUHCTBO (PU3HUECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJEe: TOUYeUHBIN
IJIEKTPUYECKUH 3apsij, JIyd CBETA, TOUEUHBIN HCTOUYHUK CBETA, S/IEPHAst MOJIEINb AaTOMa, HYKJIOHHAs
MOJIeIb ATOMHOT0 sjpa MPH pelieHnH (PU3NUecKux 3aaay;

pacrio3HaBaTh (U3NYECKUE SBICHUS (IIPOIECCHI) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AIEKTPOAMHAMUKHA M KBAaHTOBOM (DM3HMKU: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEWCTBHUSI TOKA, B3aUMOAEMCTBME MAarHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIUS, ACWCTBUE MArHUTHOTO MO Ha MPOBOAHMK C TOKOM M JABIMXKYIIUNCSA 3apsij,
3JIEKTPOMAarHUTHbIE KOJIE€OAHUs U BOJIHBI, IPSMOJIMHENHOE pacpoOCTpaHEHUE CBETa, OTPAKEHUE,
npeiromsieHue, uHTepdepeHuus, audpakuus U HOsApU3alUs  CBETa, AUCHEPCUs CBETa,
dboroanexrpudeckuii 3¢pdext (pororddekr), cBeToBOE NaBieHrne, BOSHUKHOBEHHE JTUHEHYATOTrO
CIIEKTpa aTOMa BOAOPO/a, ECTECTBEHHAs! U UCKYCCTBEHHAs PAIMOAKTUBHOCTD;

OIKCHIBaTh HM3yYCHHBIE CBOMCTBA BEIECTBA (DJIEKTPUYECKUE, MAarHUTHbBIE, ONTUYECKUE,
ANEKTPUYECKYIO TPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: BJICKTPUYECKUM 3apsi, cujaa TOKa, DJIEKTPHUYECKOoe
HalpspKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
paboTta TOKa, MHAYKLUHWS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHla, WHIYKTUBHOCTb
KATYILIKH, SHEPrusi AJIEKTPUUYECKOIO M MAarHUTHOrO MOJIEH, MEpUOI M 4YacToTa KoineOaHui B
Koe0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B MPOIECCe TAPMOHUYECKUX AIEKTPOMATrHUTHBIX
KoneOaHui, (hOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHIM CMBICT MCHOJIB3YEMbIX BEIMYUH, MX OOO3HAUEHUS U EIUHUIIB,
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BEIMUYNHAMU;

OIMCHIBaTh H3YYEHHBbIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3Ys (U3NYECKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETa, HSHEPTUs U
uMmMnynbe (OTOHA, TEPHOA TMoiypacraja, SHEPTus CBSI3M AaTOMHBIX sJIEp, NPU OMHCAHUHU
MPaBUJIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCIONb3YyeMbIX BEIMYMH, WX O0O3HAUECHUS U
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€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE HAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYUHAMU, BBIYUCIIATH 3HAYCHUE (PU3NUECKON BEITHUUHBL;

aHAM3UPOBaTh (PU3NYECKUE TPOLIECCHl U SIBICHUS, UCHONb3Yysd (U3NYECKUE 3aKOHBI U
NpUHIMIBL:  3akoH OMa, 3aKOHBl IIOCJIEAO0BAaTENbHOIO U  MapajUIeIbBHOTO COECIUHEHUS
IIPOBOJAHMKOB, 3aKkoH JDkoyns—JIeHna, 3akoH DJJIEKTPOMarHMUTHOM HMHAYKLUH, 3aKOH
MPSIMOJIMHEMHOIO PAaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHUS! CBETA, 3aKOHBI MPETOMIICHHUS
CBeTa, ypaBHeHME DiHIITeNHHA 17151 HoTo3(h(heKTa, 3aKOH COXpPaHEHUS SHEPTUHU, 3aKOH COXPAHEHUS
UMIIY/IbCA, 3aKOH COXPAaHEHMs JJIEKTPUUYECKOro 3apsia, 3aKOH COXPAHEHHs MacCOBOIO YHUCIIA,
nocryynarel bopa, 3akoH pagMOaKTHBHOIO pacmlazna, IMpU OTOM pa3IvyaTh CIIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TpaHMIIbI, OOJIACTH)
IIPUMEHUMOCTH;

OIpPENENATh HAIPABJICHUE BEKTOPA MHIYKIUU MAarHUTHOTO MOJS IPOBOJHHUKA C TOKOM,
cwiibl Amriepa u cuisl JIopeHna;

CTPOUTH U ONMMCHIBATh N300paXKEHHE, CO3JaBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOM JINH301;

BBIMOJTHATh JKCHEPUMEHTHI MO HMCCIENOBAaHMIO (DU3MYECKUX SBICHHH W IPOIECCOB C
UCIONb30BaHUEM HPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu 3ToM  (OpMYIHPOBATh
npoOiieMy/3aady U TUIOTE3y y4eOHOr 0 SKCIEPUMEHTa, COOMPaTh YCTAHOBKY U3 IPEI0KEHHOT O
000pyAOBaHUs, IPOBOIUTH ONBIT U (HOPMYIUPOBATH BBIBOABI;

OCYILIECTBIISITh MPSMbIE W KOCBEHHBbIE M3MEpEHUs (U3MUECKUX BEJIUYHMH, IPU 3TOM
BBIOMpPATh ONTUMAIbHBIM CIOCOO M3MEpEeHUs M HCHONb30BAaTh HM3BECTHBIE METOJbl OLEHKU
MOTPENIHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEMYMH C HCIIOIb30BAHUEM HPSIMBIX H3MEPEHHIHA:
IIPY 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh Pe3yibTaThl MOJYYEHHOM 3aBHCUMOCTH
¢u3nYecKux BEIMYMH B BHJE TaOMUIl W Tpa(HKOB, JeNaTh BBIBOABI MO pe3yjibTaTamM
HCCIIEIOBAHMS,

cobmroaTh mpaBmwiia OE30MACHOrO TpyJa IHpU IPOBEIEHUM HCCIENOBAaHUN B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeN0BaTEIbCKOW M  IMPOEKTHOH JesATEIbHOCTH C
WCTIOb30BaHNEM N3MEPHUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBAHHS,

pematb pacy€THble 3aJauyd C SBHO 3aJaHHOM (PU3MUYECKOW MOJIENbIO, HCIONb3YS
(u3nueckue 3aKOHbI U IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/ladll BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIUYMHBI U (OPMYINbI, HEOOXOAMMBIE JUIs €€ pEeLIeHHMS,
IIPOBOJUTH PACUYETHI U OLIEHUBATh PEATIbHOCTD ITOJIyY€HHOI'0 3HaUeHUsl (PU3NYECKOM BEITMUUHBL;

pelaTs KayecTBEHHBIE 33Jaul: BHICTPAUBATh JIOTMUECKH HENPOTUBOPEUMBYIO LIEMOYKY
paccyKJIeHUH ¢ OIOPOI Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUYECKUE SBICHHUS;

UCTIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 33/1a4 COBPEMEHHbIE HH(POpMAIIOHHBIE TEXH OJIOTUU
JUI1 TIOMCKa, CTPYKTYPUPOBAaHHUS, WHTEPIpETalMd W INpeAcTaBleHUs y4eOHOH M Hay4yHO-
MOMYJISIPHOM HH(pOPMAIIH, TOTYYEHHON U3 Pa3IUYHbIX HCTOUHUKOB, KPUTUYECKH aHAJIM3UPOBATh
nojay4yaeMyro HH(opMaIuo;

OOBSICHATh IPUHILIMIIBI IEHCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3IndaTh
ycJ0BUs UX 6€30IaCHOT0 UCIOIb30BAHNUS B TIOBCEAHEBHON KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOE€XHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B 00BSCHEHHE IPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3MKE B IOBCETHEBHOM JKU3HU U1 00eCTIeUeHUs
0e30macHOCTH MpHU O0pAIIEHUH ¢ MPUOOpaAMH M TEXHUYECKUMH YCTPOHCTBAMU, Ul COXPaHEHUS
3JI0pOBbsl U COOJIIOZICHUSI HOPM HKOJIOTMUECKOro MOBEICHHS B OKPY’KaloLIeH cpefe;
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paboTaTh B IpYIIIE C BHITOJHEHUEM PA3IMYHbIX COL[MAJIBHBIX POJIEH, IIIAaHUPOBATh paboTy
TPYIIbL, PAlMOHATIBHO pACHPENENATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATHh BKJIAJ Ka)XJOr0 M3 YYaCTHHUKOB TPYMIbI B
pelIeHre paccMaTpuBaeMOil IPOOIIEMBI.
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O IIPEJAMETA «®U3UKA»
kinacc — 10

YPOBEHb - 6A308bili

KoumnuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbIe)
pa3iesioB U TeM
n/n Bceero KP mnp o0pa3oBaTtesibHbIE
NMpoOrpaMMbl
pecypchbl
Paznen 1. DU3UKA U METOJbI HAYUYHOI'O TIO3HAHUSA
11 ®dusuKa 1 METOBI 5 bu6mmoreka [{OK
' HAYYHOTO MIO3HAHHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bub6munoreka [JOK
2.1 K 5 1
HHeMata https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Auramniica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAaHEHUSI B 6 1 1 bubmuoreka [JOK
' MEXAHUKE https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA

OU3NKA U TEPMOJJNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmnoreka [HOK
' KHHETUYECKON TEOPHH https://m.edsoo.ru/7f41bf72
3.9 OcHOBBI 10 1 bubmuoreka [JOK
' TEPMOJTUHAMHUKH https://m.edsoo.ru/7f41bf72
o | e |
' B ' https://m.edsoo.ru/7f41bf72
MEePEXOIbI
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
4.1 1 1
SMeKTpocTaTiica 0 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
49 BJIEKTPUYECKUI TOK. 12 9 1 bubnuoreka [JOK
' Toku B pa3muuHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2

21



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

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68
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kiaacc — 11

YPOBEHb - 6A308bli

KosmnuecTBo yacoB JIeKTPOHHBbIE
HaunumeHnoBanue
Ne (undposrbie)
pa3iesioB U TeM
n/n Bcero KP np o0pa3oBaTe/ibHbIE
NporpaMmbl
pecypchl
Paznen 1. 9JIEKTPOJAUHAMMUKA
M .
1.1 9;;1 Hz}i?aerf;ﬁaa 11 1 3 | bubmiorexa [IOK
' P https://m.edsoo.ru/7f41c97c
WHITYKIHS
Hroro no pazneny 11
Pa3pnen 2. KOJIEBAHUS 1 BOJIHbBI
M
21 :XaHquCKHe " . 9 1 bubmmoreka IJOK
' HICKTPOMATHHTHBT https://m.edsoo.ru/7f41c97¢c
KOJICOaHUs
M
2.2 3HZ§:HZI;Z(1:“I::IGT:L& 5 1 bubmorexa [OK
' p https://m.edso0.ru/7f41c97c
BOJIHBI
bubmuoreka [IOK
2.3 O 10 3
frruia https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 24

Paszen 3. OCHOBBI CIIEIITUAJILHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIIeIHAILHON 4 bu6mmoreka [IOK
' TEOPHHU OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
41 DJIEeMEHThI KBaHTOBOM 6 bubmuoreka [JOK
' ONTHKH https://m.edsoo.ru/7f41c97c
42 C 4 bu6nmoreka [JOK
' TPOCHIE aToMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPO®PU3UKHN
DJIeMEHTHI aCTPOHOMUU U bubnmnoreka [HOK
5.1 7 1
acTpo(hU3HUKH https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 7

Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Oo6o0maromiee 4 bubmnoreka IJOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08
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