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[Iporpamma 1o ¢u3uke 0a30BOTO YPOBHS Ha YpPOBHE CPEAHEro OO0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHON TIporpammel, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroMm (enepaibHOM
paboueil mporpaMMbl BOCIUTAHUS W KOHIIECTIIUH TpenojaBanus yueOHoro npeamera «Dusnka» B
oOpa3oBarenbHbIX  opranmzanusx Poccuiickoit  @expepalnuy,  pealM3ylOUMX  OCHOBHBIE
o0pa3zoBaTeNbHbIC IPOTPAMMBI.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
10 KJIACC

Pa3znes 1. ®u3uka v MeTOAbI HAYYHOI'0 MO3HAHUSA

®usuka — Hayka O npuponae. Hayunele MeToAbl IO3HAaHUA OKpysKaroumero mupa. Pois
HKCIEPUMEHTA U TEOPUH B IIPOLIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MogenupoBanue (GU3NYECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. Punueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB. IIpHHIINIT COOTBETCTBHUSL.

Poms m mecto ¢usukm B (opMuUpOBaHMHM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
IIPAKTUYECKON AEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTENBHbIE TPUOOPHI, KOMIIBIOTEPHBIC TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTo JABMKeHusA. CucteMa oTcuéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpemHSAsT CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepuaIbHOM TOYKH, MX MPOEKIMU Ha OCH CHCTeMbl KoopauHar. CIIOXKEHHE TMEepeMElICHUN H
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKeHUE. ['padku 3aBHCHUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonunelinoe nukenue. J[BuxeHne MaTepuaibHON TOUKH IO OKPYKHOCTH C TIOCTOSIHHOM
0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAass CKOpocTh. [lepron u yactora oOpalieHus.
LleHTpoCTpeMUTENBHOE YCKOPEHHE.

TexHu4eckue ycTporWCcTBa M MPAKTUUECKOE MPUMEHEHHUE: CIHUIOMETD, ABUKEHUE CHAPSIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aeuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHsI.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne HepaBHOMEPHOTO JIBMKCHHUS C IIEJIBIO OMPEIEICHISI MTHOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOILIEHUS MEXAY MYTAMH, MPOUICEHHBIMU TEJIOM 3a MOCIEA0BaTENIbHbIC
paBHBIE TPOMEKYTKHA BPEMEHH MPU PAaBHOYCKOPEHHOM JBMYKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM
HYIIIO.

N3ydeHue qBUKEHUS IAapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxkeHus Teia, OpOINIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Ipuamun otHocurensHOcTH ['anmuies. llepbiii 3akoH HproToHa. MHepuHManibHbIE CUCTEMBI
OTCYéTa.



Macca Ttena. Cuna. Ilpunuun cynepno3unmu cwi. Bropoit 3akoH HerooTona st
MaTepuanabHOU TOYKU. Tpernii 3akoH HbI0TOHA U1 MaTEpUANIBHBIX TOYEK.

3akoH BceMHupHOro TAroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tperus. Cyxoe tpenue. Cumna
TPEHHUSI CKOJBXKEHHsI M cuia TpeHus nokos. Kospdumment tpenus. Cuna CONPOTHBICHUS MPU
JBYKCHHUHM TENa B )KUAKOCTU WM rase.

[TocTynaTtensHOE U BpallaTeIbHOE JBIKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl. YcnoBusa paBHOBECHS TBEPAOIO
Tena.

TexHnyeckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHME: IOAIIUIIHUKH, JABM)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHue Macc B3aMMOJECHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxxeHnue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT AedopMaruu.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOTro Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YHNPYIOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3UHOBOM
oOpasiie, OT ux AeopMaIum.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOIO TeJIa, UMEIOIIETO OCh BPALLECHUS.

Tema 3. 3akonvl coxpaneHusn 6 Mexanuke

Hmnynbe MaTepuanbHOW TOYKH (Tesla), CUCTEMBbl MaTepHalbHBIX TOUEK. VMIMITyIbC CHUIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabota cunbl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 HM3MEHEHUM KHHETUYECKOU
JHEPIUH.

[TorenunaneHas sHeprus. IloTeHnuanbHas sHeprus ynpyro AeQpOpMUPOBAHHOM MPYKUHBI.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[loTeHunanpHble M HeNoOTEeHUUANbHbIE CHUIIBL. CBA3b pabOThl HEMOTEHIUAIBHBIX CHJII C
U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KOMEp, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE BMKEHUE.

[lepexon moTeHNIMAIbLHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydyeHne aOCOIIOTHO HEYNpPYroro yaapa ¢ IOMOMIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsizu pabOThI CUITBI C U3MEHEHHEM MEXaHUYECKOW SHEPruu Teja Ha MpuMepe
pacTsHKEHUs PE3UHOBOIO KIYTa.

Pa3nea 3. Moaekynsipuasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopul



OcHOBHbIE TOJIOKEHUSI MOJEKYJIAPHO-KMHETUYECKON TEOpUHM M MX OMNBITHOE OOOCHOBAaHHE.
BpoynoBckoe nemxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YaCTHIl BEIECTBA.
Mopenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPIBIX Tel U OOBSICHEHHE CBOICTB BELIECTBA Ha OCHOBE
3THX Mojeneil. Macca u pazmepsl Mosiekyi. KonnuectBo BemectBa. [locTtostnHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenbcus.

Mopnens uaeanbHoro ra3za. OCHOBHOE YypaBHEHHUE MOJEKYJISIPHO-KMHETUUYECKON Teopuu
UJealbHOTO ra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeiHel KHHETHUECKOI SHEPTUU TEIIOBOTO
NBKeHHs dactul rasa. llkama temneparyp KenbBuHa. ['a30Bble 3aKOHBL. YpaBHEHHE
MenpeneeBa—Knaneiipona. 3akon Jlanprona. M3ompoueccsl B UACAIBHOM ra3e C IMOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe MpPeACTaBICHHE W30IPOLECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, [JOKa3bIBAIOUIME JAUCKPETHOE CTPOCHHME BelecTBa, (oTorpaduu  MOJIEKYI
OpPraHUYEeCKUX COCIMHEHUM.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOT'O B3aUMOACHCTBUA.

Monens, WUTIOCTpUPYIOLIas MPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenue Macchl BO3AyXa B KIIACCHOW KOMHATe HA OCHOBE M3MepeHuil 00bEéMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMeTpaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmoauHamuueckass cucteMa. BHYTpeHHSE SHEprusi TEPMOJMHAMHUYECKOW CHUCTEMBI U
ciocoObl €€ m3meHeHus. KomudecTBo TeruioTel W pabora. BHYTpeHHSS >HEprusi 0JHOATOMHOTO
UJCABHOTO raza. Buapl Temonepenaun: TEIUIONPOBOIHOCTb, KOHBEKLINSA, U3Iy4CHHE. Y IeIbHAs
TEII0EMKOCTH BemiecTBa. KonnuecTBo TEIIOTHI MU TeIIonepeiaye.

ITonsatue 06 anmabatHoM nporuecce. [lepBrlit 3aKk0H TepMOaUHAMUKHU. [IprMeHeHne nepBoro
3aKOHA TEPMOAMHAMMKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoieccoB B IpUPOJE.

TennoBele MamuHbl. [IpuHIMNB qeiicTBUs TemIoBbIX MamuH. [IpeoOpa3zoBaHus SHEPTrUU B
TeruioBbIX MammHax. Koagdunuent nonesHoro neiicreus terioBoit mamuubl. [Hukn KapHo u ero
KO3 (HULUEHT MOJIE3HOro AEHCTBUS. DKOJIOTHUECKHEe TPOOJIEMbI TEIJI0IHEPTETHKY.

TexHnuyeckue ycTpocTBa ¥ NMPaKTUYECKOE NPUMEHEHUE: IBUraTeb BHYTPEHHETO CrOpPaHMsl,
OBITOBON XOJOJWIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3MmeHeHre BHyTpeHHEH SHEPTUU Teja MPU COBEPIICHUN pabOThI: BBUIET IPOOKU U3 OYTHIIKU
MOJl JEHCTBHEM C)KaTOro BO3/AyXa, HarpeBaHue »¢upa B JAaTYHHOH TpyOKe IMyTEM TpEHUs
(BuIEOIEMOHCTpAITHS ).

V3MeHeHne BHYTpEeHHEH dHEprun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPaHusl, pEaKTUBHOT'O IBUTATEJs.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanusa eeujecmea. Pazosvie nepexool

[TapooOpazoBanue U koHzaeHcanus. Mcnapenue u kuneHue. AOGCONIOTHAS U OTHOCHUTENIbHAS
BIIQXXHOCTh BO31yxa. HaceimeHHBId map. YaenpHash TEmaoTa MmapooOpa3oBaHMs. 3aBHCHUMOCTH
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.



Teépnoe teno. Kpucrammmueckne u amopdHbie Tela. AHU30TPOMHS CBOWCTB KPHUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHBIE MaTepuanbl. [lmaBieHWe M KpuUCTATU3alUsA. Y JelbHas
TerioTa miasneHus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuuyeckue yCTpPOHCTBA M MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TMTOJYYEHHUSI COBPEMEHHBIX MaTEpHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTAJLUTIIECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue OTHOCUTETHHON BIXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHamMuka

Tema 1. Inexkmpocmamuka

Dnektpu3anus Tei. JJIeKTpudecKuid 3apsa. [IBa Buaa snektpuueckux 3apsaos. [I[poBoaHuky,
JTUAJICKTPUKU U TIOJIYIIPOBOTHUKH. 3aKOH COXPAHEHUS dJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil sneKTpudyecKuid 3apsi. DIEKTPUIECKOoe
nosie. Hampsixk€HHOCTH 3JeKTpUYecKoro moiisd. [IpuHIuUI Cyneprno3uinuu 3IeKTPUYECKUX TOJICH.
JInHny HanpsKEHHOCTH 3JIEKTPUUYECKOTO MO,

PaGora cun anexrpocratudeckoro nouis. [lorenmman. Paznocts moreHmuanos. [IpoBomHukm
U JURJIEKTPUKHU B 3JIEKTPOCTATUUECKOM Mosie. [{uanexTpuueckas MIpOHUIIAEMOCTb.

OnexkrpoémkocTh. KoHaeHncartop. DIEKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. ODHEpPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHudeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTAaTUYECKAsl 3allllTa, 3a3eMJICHUE JJICKTPONpUOOpPOB, KOHIEHCATOpP, KOMHUPOBATHHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmMogeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE TI0JIE 3aPSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTD DJIEKTPOEMKOCTH TIOCKOTO KOHACHCATOpa OT IJIOMIAIU IUIACTHUH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUIECKON TPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUSA JJIEKTPUUYECKOTO TOKA. VICTOUHHMKH TOKA.
Cuna Toka. [TocTossHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEemu.

DNeKTpUYECKOe CONMPOTUBIICHHE. Y IeJIbHOE COMpOoTUBIEHHE BeulecTBa. [locnenoBarenbHoe,
napajuiesibHOe, CMEIIaHHOE COEAMHEHNE TPOBOJHHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoymns—JIena. MOMIHOCTB SIEKTPHUECKOTO TOKA.

DNeKTpOABMKYIAs CHUJIa M BHYTPEHHEE COMPOTHBIICHWE MCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3ambikaHue.

DneKTpOHHAs TPOBOIMMOCTH TBEPABIX METANIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJUIOB OT
Temreparypbl. CBEpXITPOBOJIUMOCTb.



DIIEKTPUYECKUH TOK B BakKyyMe. CBOWMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonHuku. CoOCTBEHHAsA U IPUMECHAS IPOBOIUMOCTH MOIYIPOBOIHUKOB. CBoOiicTBa
p—n-nepexona. [lonynpoBoAHUKOBBIE TPUOOPBI.

DONeKTpUYEeCKU TOK B pacTBOpax M pacIiljlaBaX 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
aucconmanus. DIEeKTPOIn3.

OnexTpuueckuid Tok B razax. CaMOCTOSTENbHBI U HECAMOCTOSTENbHBIN pa3psan. MosHus.
[Ina3zma.

TexHuuyeckue ycTpoicTBa M MPaKTUYECKOE NMPUMEHEHHUE: aMIIEpMETp, BOJBTMETP, PEOCTar,
UCTOYHHMKHM TOKA, JJIEKTPOHArpeBaTesIbHbIEe MPHUOOPBI, 3JIEKTPOOCBETUTENbHbIE  MPHUOOPHI,
TEPMOMETP  CONpPOTHBIICHUS,  BaKyyMHBIH  JHOJ, TEPMHCTOPHl U  (OTOPE3UCTOPHI,
IIOJTYIIPOBOJIHUKOBBIN 1IN0/, TAJIbBAHUKA.

Jlemoncmpayuu

W3MepeHune cuibl TOKa U HallPSKEHMSL.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, ILIOLIAAU
IIONIEPEYHOI0 CEYEHUS U MaTepUaa.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[Ipsimoe wu3MepeHue HIIEKTPOABIIKYLIEH cuiibl. KopoTkoe 3aMblkaHHE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHEI O CONPOTHUBIICHUSI.

3aBUCUMOCTb CONPOTUBIICHUSI METAIIOB OT TEMIIEPaTyphl.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psa v IpOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEIIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYILEH CUIIbl ICTOUHUKA TOKA U €r0 BHYTPEHHET0 COIPOTUBIICHMS.

HaGurotenue amekTposusa.

MexnpeamMmeTHbie CBSI3H

Wzyuenne kypca ¢usmku 06a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISCTCS € Y4ETOM
CoJlep KaTeNIbHBIX MEXIIPEIMETHBIX CBsI3€ll ¢ KypcaMu MaTeMaTHKU, OMOJIOTUHU, XUMHUH, reorpaduu
Y TEXHOJIOTHH.

Mescnpeomemuvie nonsamus, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOrO MO3HAHUS:
SBJIGHUE, HAY4HbI (QakT, runores3a, (u3Mueckas BeJIMYMHA, 3aKOH, Teopus, HaOI0JeHHE,
SKCIIEPUMEHT, MOJIEITMPOBAHHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelleHne CUCTEMbl ypaBHEHUH, JUHEWHas (yHKIus, napaloina, runepboia,
uX rpapyKd U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIUHU: CHUHYC, KOCUHYC, TAaHI€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOEKIUH Ha OCU KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexaHuuyeckoe IBUKEHHE B KUBOW mpupozae, AMPQy3us, ocMOC, TEMI000MEH
KHMBBIX OpPraHU3MOB (BHJBI TEIJIONEpeau, TEIJIOBOE PaBHOBECHE), IJIEKTPUUECKUE SBICHHS B
YKUBOW MPHUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJIIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TN, KHUAKOCTEH U ra3oB, FJIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIIMTUYECKAS TUCCOLNALINS, FAJIbBAaHHKA.

l'eocpagpus: BIaxXHOCTH BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeodOpazoBaHUE JBIXKEHUI C HCHOJIb30BAaHMEM MEXAaHU3MOB, YUYET TpPEHHUS B
TEXHHUKE, TOAIIMIHUKY, HCIOIb30BaHUE 3aKOHA COXpPAaHEHMsI HMITyJibca B TEXHUKE (pakera,
BOJIOMET U JIPYyTHUE), ABUTATENIb BHYTPEHHETO CrOpaHus, apoBas TypOUHa, OBITOBOM XOJIOIUIIBHUK,
KOHJUIIOHEP, TEXHOJOTUY MOJYY€HUsI COBPEMEHHBIX MaTEpPHUaJIOB, B TOM YHCIIE HAHOMATEepUaJOB,
U HAHOTEXHOJOTHMH, OHIEKTPOCTaTHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB, KCEPOKC,
CTpPYHHBI TpPHUHTEp, OJIIEKTpPOHArpeBaTelbHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TMPUOOPHI,
rajJbBaHMKa.

11 KJIACC



Paznen 4. DaekrpoauHaMmnka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossHHBIE MarHUThL. B3anmMonecTBUE MOCTOSHHBIX MarHuTOB. MarHutHoe mosie. Bekrop
MAarHUTHOW MHAYKUMH. [IpyHIKN Cynieprno3uiiud MarHUTHBIX MOJiel. JIMHUY MarHUTHOW UHAYKITUH.
KapTuna nuHMii MAarHUTHOM MHIYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHOEe TOJI€ MPOBOJHUKA C TOKOM. KapTuHa JWMHHMA HHAYKIUM MarHUTHOIO IOJIA
JUIMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKU C TOKOM. OTbIT
Opcrena. BzanmopaeiictBue mpoBOAHUKOB C TOKOM.

Cuiia Amriepa, e€ MOJyJIb U HalpaBJICHUE.

Cuna Jlopenna, €€ MoyJib U HarnpaBiieHUE. [[BrokeHUE 3apsSyKEHHOM YacTUIIBI B OJTHOPOJHOM
MarauTHOM ToJie. Pabota cunbl Jlopenna.

SIBieHMEe  BIEKTPOMArHUTHOM WHAyKIMU. [lOTOK BeKkTOpa MAarHUTHOW  MHIYKIHH.
DNEeKTPOABUKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Dapajes.

BuxpeBoe nsnexkrpuueckoe Tmosie. IDJIEKTPOJBHKYILAs CUjla HWHIAYKIMK B TMPOBOJHHKE,
JBIKYIIEMCS TIOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIe.

TexHuueckue ycTpolcTBA M  MPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIE MAarHMTBHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIU SJIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE FIIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TOJIS.

B3aumMopeiicTBre JByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue AMEKTPOMAarHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBUCHUMOCTDh DJIEKTPOABMKYIIECH CHJIBI MHAYKIIMHM OT CKOPOCTH W3MEHEHUSI MAarHUTHOTO
IIOTOKA.

SIBrieHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

WccnepoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 371€KTPOMAarHUTHON WHIYKITUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KONEOAHUA

Konebatenpnast cuctema. CBOOOJHBIE MeXaHWYECKHWE KojeOaHus. [apMoHMYECKHe
konebanusa. Ilepuon, uactora, ammudtyga u  ¢asza konebanuil. IlpyXuHHBIH MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHE TapMOHUYECKUX KosiebaHuil. IIpeBpaiienue sHepruu mnpu
rapMOHUYECKUX KOJIeOaHUSIX.

Konebatenpupiii koHTYp. CBOOOAHBIC JJIEKTPOMAarHUTHBIE KoJIeOaHUS B HACATBHOM
KoiebaTeIbHOM  KOHTYpe. AHAQJIOTUS MEXAy MEXaHHYeCKUMH U 3JEKTPOMarHUTHBIMHU
kosneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUH B HJICAIBHOM KoJeOaTelbHOM
KOHTYPE.

[IpencraBnenne o 3aTyxaronux KojeOaHUsIX. BBIHYXIIEHHbIE MEXaHHMYECKHE KOJICOAHWS.
Pe3onanc. Beinyk1eHHBIE 2JIEKTPOMAarHUTHbIE KOJIEOAHUSI.

[IepemenHbi TOK. CHHYCOMAAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOIO TOKA.
AMIIIUTYIHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAPSKEHUS.



Tpanchopmarop. IlpousBoacTBo, mepegaya W TMOTPEOJICHUE DICKTPUUYECKOW IHEPTHUU.
OKOJIOTMYECKME PUCKM TIpU TNPOU3BOACTBE 3JeKTpodHepruu. KyibTypa HCHONB30BaHUS
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHudeckue yCTpOHWCTBa U MPAKTUYECKOE IIPUMEHEHHUE: IEKTPUUECKUN 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoseOaTeNbHON cHUCTEMBbl (MPYKUHHBIM WM MaTeMaTHYeCKUN
MasTHHK).

HalGmronenue 3aryxaronux KoJieOaHuu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

OcmworpaMMbl — (3aBUCUMOCTH ~ CHJIBI  TOKa M HAmpsDKEHUS OT  BpEeMEHH) s
AJIEKTPOMAarHUTHBIX KOJICOaHUM.

Pe3onanc mpu mnocnenoBaTeabHOM COEIMHEHMHM PE3UCTOpA, KATYHNIKW HWHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUU 3IEKTPOIepeaauH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEepUOJia MajbIX KOJNEOaHHM Ipy3a HA HUTU OT AJIMHBI HUTU U
Macchl Ipysa.

UccnepoBanue nepeMeHHOro0 TOKa B LENUM U3  IMOCIEAOBATEIbBHO  COEIMHEHHBIX
KOHJICHCATOPa, KaTyLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 6OTIHbL

MexaHuueckue BOJIHBI, ycloBUs pacnpoctpanenus. Ilepuoa. CkopocTh pacnipocTpaHEHUs U
JuiHa BoHBL. [lonepeunble u nmpoaonbHble BOJIHBL. MHTEepdepeHtns u qudpakius MeXaHHIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DONEKTPOMarHUTHHIE BOJHBL. YCIOBHS M3JIy4E€HUs SJIEKTPOMArHWTHBIX BOJH. B3aumnHas
opueHTaius BekTopoB E, B, V B anekTpomarautHoi BosnHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaxeHWe,  MpeloMJIeHHe,  moysipusanusi,  audpakmus,  uHTepdepenums.  CKoOpocTh
AJEKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoCBs3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnuyeckue ycTpoiicTBAa M TNPAKTHUYECKOE MPUMEHEHHME: MY3BIKAJIbHBIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE U MEIUIMHE, pajgap, paJuoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoOCTpaHEHHE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmtonieecs Te10 kak MICTOYHUK 3BYKa.

HabmtoneHue oTpaxeHus U NpeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHUE, MPEIOMIIEHHUE, MOJIIpU3aLus,
nudpakius, “HTeppepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOe pacHpoCTpaHEHUE CBETa B OJHOPOJHOM cpene.
Jlyd cBera. ToUEUYHBIN UCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKkOHbl OTpaxeHHs cBera. llocTpoeHue H300pakeHUN B IIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI MIPETOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTeNb MPEIOMIICHUS.
ITonHOE BHYTpeHHEE oTpakeHUe. [IpenenbHblil yroi NoIHOro BHYTPEHHETO OTPaKEHUS.



Hucnepcus ceera. CoxxHBINA cocTaB Oenoro ceera. L[Ber.

Cobuparomue u paccenBaroiiye TuH3bl. ToHkas muH3a. @OKYCHOE pACCTOSIHUE U ONITHYECKast
cwia TOHKOM nuH3bL. llocTpoeHue u3z00paxkeHHl B COOMpPAIOIIMX U PACCEUBAIOIIUX JIMH3AX.
@opMyIia TOHKOU JIMH3bIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonroBas ontuka. Uatepdepenmus ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOTIOACHUS
MaKCHUMyMOB U MHUHHUMYMOB B MHTEP(PEPEHLUOHHON KapTHHE OT JBYX CHUH(A3HBIX KOT'€pEHTHBIX
HMCTOYHHKOB.

Hudpakus ceera. AudpakiuronHas pemeérka. Y caoBre HaOMI0ISHUS IVIaBHBIX MaKCUMYMOB
MIPY MMaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudyeckue YCTpONCTBA M TPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PpaKIUOHHAS peléTKa,
MOJISAPOUL.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacmpocTpaHeHUe, OTpaKeHHWE | IpenomiieHne cBera. OnTuyeckue
MPUOOPHI.

[TonHoe BHYTpeHHEE oTpakeHre. Mojenb CBETOBOIA.

HccnenoBanue cBOWCTB 300paKeHH B TUH3AX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknuu cBera.

Habmonenue aucnepcun cBera.

[Tonyyenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEUIETKY.

HaGurotenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

H3Mepenne nokasaTens NpeaoMIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

HaGmronenue qucnepcun ceta.

Pa3nen 6. OcHOBBI crienMATbHOM TEOPUH OTHOCHUTEILHOCTH
['pannnbl NMPUMEHMMOCTH KJacCM4eckoil MexaHuku. llocTynarsl crnenuanbHOM Teopuu
OTHOCUTENIHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B  BaKyyMme, MPUHIUII
OTHOCUTEJILHOCTU DUHILITEHHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MacChl C PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHSI TTOKOSI.

Paszpen 7. KBanToBas puszuka

Tema 1. Dnemenmol K6AHMOGOU ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u 3HEpruu GOTOHA C €ro YacTOTON. DHEpPrust U UMITYJIbC
¢doroHna.

OtkpsiTue u uccneaoBanue Gorodddexra. Onwitel A. I'. Ctonerosa. 3akoHbl poTorddekTa.
VYpaBuenue DiinmreitHa g poroaddexta. «KpacHas rpanuna» Gotorddexra.

Hasnenue ceera. Oneitel [1. H. JleGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuuyeckue yCTpOHCTBA M MpaKTUYECKOe MpHUMEHEHHe: (OTONEMEHT, (OTOAATUHK,
COJIHEYHas OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE C IMHKOBOM IITACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

Cseroauon.



Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -uactuil. Ilnanerapnas
mojenb aroma. [Tocrynmatel Bopa. M3nydenue m moriomieHue (OTOHOB IMPH MEPEXo/e aToMa C
OJIHOT'O YPOBHSI 3HEPruu Ha Apyroi. Buael ciektpoB. CEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

BoustHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprycKyasspHO-BOJIHOBOW 1yanu3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3TyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHME: CIEKTpPalbHBIM  aHAJIN3
(criekTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmoienue inHeHvaThIX CIeKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGroienne JTMHeHYaToro CreKTpa.

Tema 3. Amomnoe a0opo

DKCIEpUMEHTBI, JOKA3bIBAIOIIME CII0)KHOCTh CTpoeHUs sjapa. OTKpbITHE PaJMOaKTUBHOCTH.
OmnseiTel Pesepdopna mo ompeneneHuio cocTaBa pagloakTHUBHOrO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ITydeHus. BiusiHue paJrioaKTUBHOCTH Ha JKUBBIE OPraHU3MBI.

OTtkpseiTHEe TIpoTOHA U HelTpoHa. HyknonHas monens sapa [eiizenOepra—Banenko. 3apsia
anpa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacnaa. DNEKTpPOHHBIH U TMO3UTPOHHBIM Oera-pacman. ['amma-usnyudenue. 3aKoH
pPaZMoOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

AnepHsle peakuuu. JleneHre U CUHTES SAEp.

SAnepusiii  peaktop. Tepmosinepusiii cuHTe3. I[IpoOrembl U THEPCHEKTUBBI  SACPHOM
SHEPreTUKU. JKOJIOTMUYECKUE aCTIEKThI SAEPHON SHEPreTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMOoAeHcTBUSA. EAMHCTBO (hn3ndeckoit KapTHHBI MUpA.

TexHuuyeckue YCTpOHCTBA M MpaKTUUYECKOE NpPUMEHEHHE: IO03UMETp, kamepa BuibcoHa,
SJICpPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).

Pa3neu 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3NKHU

Oransl pa3BUTUS acTpoHOMHUU. [IpuKiTagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneynas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk sHeprun CosHua v 3BE311. 3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpaMma «CHEKTPAJbHBIM KJIACC — CBETUMOCTH». 3BE3/ABI TJIaBHOU
MIOCJIE0BATENBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» i  3BE3]  TJIaBHOU
nociefoBarelbHOCTH. BHyTpenHee cTpoenue 3BE3n. CoBpeMeHHbIE MPEACTABICHUS O
IIPOUCXOXACHNUHU U 3Bostonu CoslHIa U 3BE311. DTambl KU3HU 3BE3I.

Muneunsiii I[Iyte — Hama INanaktuka. [lonoxxenne u nmxenune ConHua B [Namaktuke. Tumbl
rajakTuk. PaguoranakTiky u kBazapel. YEpHbIE ABIPHI B sIpaxX raJlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3axkon Xa06na. PazOeranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IyUYEHHE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0ieMbl aCTpOHOMUH.



Yuenuueckue nabnrooenus

HaGmoienust HEeBOOPYKEHHBIM TJIa30M C UCTIOIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKECHUN JUIS
Ompe/eICHUsT TIOJIOKEHUSI HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIC CO3BE3[us
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, raner, Maeuroro [lyru.

O0o0maroniee NnoBTOpPEeHUE

Ponb ¢pu3uky 1 acTpOHOMUM B 5 KOHOMHYECKOU, TEXHOJIOTHUECKOU, COITUATBHOM U ATHYECKOM
cdepax IesTeNbHOCTH YeJIOBEeKa, POJIb M MECTO (PM3UKHU M aCTPOHOMHHU B COBPEMEHHOW HAay4IHOM
KapTUHE MUpa, POJb (pu3nyeckord Teopud B (GOPMHPOBAHMM MPEACTABICHUA O (U3UYECCKOM
KapTUHE MUpPa, MECTO (PM3MUECKON KapTUHBI MHpA B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUNA O TIPUPOJIC.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢uszuku O6azoBoro ypoBHsS B 11 kiacce OCYIIECTBISETCA € YYETOM
COJIEPKATEIIBHBIX MEXKIIPEAMETHBIX CBSI3e€H ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMHH, Teorpapuu
M TEXHOJIOTHH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C HM3YYCHHEM METOJOB HAy4YHOTO TIO3HAHUS:
SBJICHUE, HAYYHbIH (akT, runore3a, (u3NuUecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHue CUCTEMbl YpPaBHEHHM, TPUTOHOMETpPUYECKHE (QYHKIIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXICCTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCHU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOAHBIC AIIEMEHTAPHBIX (YHKIIHIA,
MIPU3HAKU TI0I00US TPEYTOIHHUKOB, ONIPEICIICHHE TUTOIIAIN TUIOCKUX QUTYp U 00BhEMa Tel.

buonoeus: 3nexTpudeckre SBJICHHUS B KUBOW IPHPOEC, KoJieOaTeIbHbIC IBH)KCHHS B KHUBOM
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW IIPHUPOJIE, NEHCTBUE PAUaAIliU HA )KUBBIC OPTaHU3MBI.

Xumusa: CTpO€HHE aTOMOB U MOJEKYN, KpHCTaJUIMYecKas CTPYKTypa TBEPABIX Ted,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOM PEIIETKH, CIIEKTPAIbHbIN aHaAIIN3.

l'eocpaghusa: MarHUTHBIE TOJIIOCA 3EMIIM, 3aJI€KW MArHUTHBIX DPyA, (OTOCHhEMKA 3eMHOI
MMOBEPXHOCTHU, MIPEACKA3AHHIE 3EMIICTPSICCHUH.

Texnonozusi: TUHUW DIIEKTpOIEpeAayd, TeHEepaTop NEPEMEHHOrO TOKa, 3JIEKTPOJBUraTENb,
WHIYKIIMOHHAs TIe4b, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COIHEYHasI OaTapes.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

OcBoenne yuebHOro mpeamera «®Pusnka» Ha ypOBHE CpeaHEro olmiero oOpa3oBaHUS
(6a30BBIi YPOBEHB) JOIKHO 00ECIIEYUTh JOCTHKEHUE CIENYIONIUX JTUYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yNbTAaThl OCBOEHHUS y4yeOHOro mnpenMera «®Pu3Mka» TOJKHBI OTpa)xarb
TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIUXcs PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIECTBA, PACIIUPEHUE KU3HEHHOTO
OMBITA U ONBITA JEATEIBHOCTH B IMPOIIECCE PEaTU3alMi OCHOBHBIX HAIPABICHUM BOCIHMTATEIbHOU
NEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  oOydaromierocs Kak aKTUBHOIO H
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

NPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTHMUYECKHMX U JAEMOKPATHUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTb B HHTEpPECcax Tpa)JIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIMPaBIE€HUHU B 00pa30BaTeIbHON OpraHU3alliy;



yYMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIMSIMU
Y Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM EATEIILHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUMCKON I'Pa)TaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYAapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSM POCCUHCKUX YUIEHBIX
B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OLEHHBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTUPYICH HA
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs ACTETUKY HAy4YHOrO TBOPYECTBA, HMPHUCYIIETO
(bu3uIeCcKoil HayKe;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpPEC K pa3InuHbIM chepam npodeccHoHanbHON ASSITENFHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKO ¥ TEXHWKOW, yMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOp Oyaymiei mnpodeccuu u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHUIO W CaMOOOPa30BaHHWIO B 00OJIacTH (hM3WKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHMUS:

c(OPMUPOBAHHOCTh  SKOJIOTHMYECKON KYyJIbTYphl, OCO3HAaHHWE TJIO00AIBHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYLIECTBIICHUE JIEHCTBUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHMS Iesel
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiMpeHue OmbITa JesTebHOCTH YKOJIOTUYECKOM HANPaBIEHHOCTH Ha OCHOBE MMEIOLITUXCS
3HaHUU 10 (pu3MKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznuecKoil HayKu;

OCO3HaHHME LIEHHOCTH HAyYHOW JEATENIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YYCHHS (PUIUKU
OCYILECTBIATH MPOEKTHYIO U UCCIIEI0BATENbCKYIO JAEITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS
Ba3oBble Joruyeckue aeiicrBus:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M  aKTyalW3HpoBaTh NpobOieMy, paccMaTpuBaTh e
BCECTOPOHHE;
OIIPEACIATD LENIN AEITEIbHOCTH, 3aJaBaTh IapaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;
pa3pabarbIBaTh IUIaH PEHICHUs MPOOIEMbl ¢ YIETOM aHAINM3a UMEIOIIUXCS MaTepUalbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;
BHOCUTb KOPPEKTUBBI B JAEIATEIBHOCTb, OLIEHMBAThb COOTBETCTBHE pE3YJIbTATOB LENSM,
OLIEHHUBATh PUCKU MOCIECTBUMN AEITEIbHOCTH;
KOOP/JAMHUPOBaTb M BBINOJHATH pPabOTy B YCIOBUSAX pEAITbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;
pa3BUBATh KPEaTMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.
Ba3zoBble uccienoBarenbckue 1eiCTBUS:
BJaJIeTh HAYYHON TEPMUHOJOTHEW, KIIIOYEBBIMH MOHATUSAMH U MeToJaMH (U3NYECKOMH

HayKU;



BJIQJICTh HABBIKAMU Y4eOHO-MCCIIEIOBATEIBCKOW M IMPOEKTHOW NEATEIFHOCTH B 001acTH
(U3HUKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY IOMCKY METOJOB PEIICHUS 3a/1ad
(U3NIECKOTO CO/IePKaHUS, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

BIIQJICTh BHJIAMHU JCATEIHHOCTH IO IMIOJIYYCHHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHUIO U MPUMECHEHUIO B Pa3IMYHBIX YUCOHBIX CUTYAIHSX, B TOM YHCIE MPH CO3TaHUU
Y4eOHBIX TIPOEKTOB B 00JIACTH (DU3HKH,

BBISIBIISATh IPHYUHHO-CIICJICTBEHHBIE CBS3H M aKTyaJIM3UpPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
e€ pelieHus, HaXOIUTh apTyMEHTHI JIJIsl JJOKAa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh apaMeTphl
Y KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJYUYECHHBIC B XOJIC PEIICHUS 3aJla4dl Pe3ylIbTaThl, KpUTHUYECKH OIEHUBAThH
UX JIOCTOBEPHOCTbh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4ll B 00pa30BATEIbHON JESITEILHOCTH, B TOM
YHCIIe IPH U3YYEHUH (DU3HKH;

JlaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIHN OIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITECIBHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC ITOIXO0/IbI U PEIICHHS,

CTaBUTH MPOOJIEMBI U 331a9H, TOMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMH TIOJTYYCHHS WHGOpMAIMu (PU3UYECKOro COACpKAHHS U3 HMCTOYHHUKOB
pasHBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIISATH TIOUCK, aHalU3, CHCTEMATH3AlMI0 H
WHTEPIPETAINIO HHPOPMAIIH PA3TMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

WCIIOJIb30BaTh CPE/ICTBA WH(MOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 3a/1a4 C COOJIOJCHUEM TpeOOBaHHMI
PrOHOMUKH, TEXHUKUA O€30MaCHOCTH, TUTHEHBI, PECypcOCOCpPeKCHHS, TMPABOBBIX M ITHYCCKHX
HOPM, HOpM HH(DOPMAITMOHHOW 0E30IIaCHOCTH;

CO3/1aBaTh TEKCTHI PU3NICCKOTO COJEPIKAHUS B PAIMUHBIX (popmarax ¢ y4éToM Ha3HAYCHUS
uHpopMallUd ¥ IIeNIeBOM ayAUTOpUM, BbIOMpas ONTUMaiIbHYI0 (OpMYy TpEACTaBICHUS U
BH3YaJTH3aIiH.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBUSA:

OCYILECTBIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOH JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYallil U cMAT4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON pabOThI;

BbIOMpPAaTh TEMaTHKy M METOJbl COBMECTHBIX JAEHCTBHM C y4€TOM OOLIMX HMHTEPECOB H
BO3MOXKHOCTEH KaXKJI0TO 4JI€HA KOJUIEKTHBA,;

IIPUHUMATH LIEJIM COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH JACUCTBUSA
o €€ JOCTHKEHUIO: COCTABJIATh IUIAH JEWCTBUHM, paclpelnensaTbh pOoNIM € Y4ETOM MHEHHH
YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON pabOThI;

OIICHUBATHh Ka4Y€CTBO CBOCTO BKIaJa U KAXJIOI0 Y4aCTHHMKAa KOMaHIbI B O6HH/II71 PpE3YIbTAT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTHI, OUCHUBATH HJACH C IMO3WIHWU HOBHU3HBLI, OPWUIMHAJIBHOCTH,
[IPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBIIATH MO3UTHBHOC CTPATETHYCCKOC MMOBCACHNE B PA3JIMYHBIX CUTyallUAX, ITPOSBJIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHUBepPCAJbHbIE yUeOHbI€ JIeiicTBUS
Camoopranu3anusi:
CaMOCTOSITENIFHO OCYIIECTBIISITh TMO3HABATEIBHYIO JIEATENBHOCTh B 00NMacTu (QU3UMKU U
aCTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;



CaMOCTOATENIBHO COCTAaBJIATh IUIAH PEIICHHsS] PACYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBIMIOJIHEHUS] MIPAKTUYECKOH paboThl ¢  y4éTOM HMMEIOIIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANOYTECHU;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKHi y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JenaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIUU B 00J1aCTH (DU3HUKH, TTOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyalLUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLICHMBAThb
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH MO3HABATEIbHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICJIUTENIbHBIX POLECCOB, UX PE3YyIbTATOB U OCHOBAHMIA;

WCIIOJIb30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

MIPUHUMATD ce0sl, MOHMMAas CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce moCTHKEHHS JTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MPOTPAMMBI 10 (U3UKE IS
YpOBHSI cpenHero oOmiero oOpa3oBaHUs y OOYYaIOIIMXCS COBEPUICHCTBYETCS SMOIIMOHAIBHBIN
MHTEJUICKT, TPEATIOINIAT A0 C(hOPMUPOBAHHOCTD:

CaMOCO3HAHUSl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHHUS, BKIKOYAKOUIEIO0 CAMOKOHTPOJIb, YMEHUE NPUHUMAaTh OTBETCTBEHHOCTh
3a CBOE NOBEJCHHE, CIIOCOOHOCTh AIaNTUPOBATHCA K AMOIMOHAIBHBIM M3MEHEHUSIM U TPOSBIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHIKCHUIO LEIH W YCIEXY,
ONTUMU3M, NHULIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXOMs U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX pPoJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH W TEXHOJIOTHH, B MPaKTHYECKON
NeATEIIHFHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI IPUMEHEHUS U3YUEHHBIX (DPU3MUYECKUX MOJelneil: MaTepuaibHas TOUKa,
MHepLMaIbHas cUcTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TENO, WACaIbHBIM ra3, MOJEIU CTPOCHUs
ra3oB, JKUIKOCTEH M TBEPABIX TeN, TOUECUHBIN SJEKTPUUECKUN 3aps] MpH peIeHUH (HU3NIecKux
3ajady;

pacrio3HaBaTh (PU3MUECKUE SBJIEHUS (TPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpHUH CTPOEHMsI BEIIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE Ta/IeHHE Tell, ABHKEHHE
[0 OKPYKHOCTH, MHEpLus, B3auMojiecTBre Tel, nud@y3us, OpOoyHOBCKOE IBHKEHUE, CTPOCHHE
KHUJIKOCTeH W TBEPABIX TeJ, WU3MEHEHHE 0O0BbEMa Tel NMpH HarpeBaHUM (OXJIAXKACHUH), TEIIOBOE
paBHOBecHe, HCIApEeHHe, KOHJICHCAlUs, IUJIaBICHHUE, KPUCTAJUIM3alUs, KUIIEHHE, BIIAXKHOCTh



BO3/IyXa, TOBBIIICHUE JABJIICHHWS Ta3a MPHU €ro HAarpeBaHWW B 3aKPBITOM COCYJE, CBS3h MEXKIY
mapaMeTpamMu COCTOSIHUS Ta3a B U30MPOIIeccax, SISKTPHU3AIMS Tell, B3AUMOJICHCTBUE 3aPsI/IOB;

OMHCBIBATh MEXAHMYECKOE JIBIKCHUE, UCITONB3Ys (PM3MUECKUE BETUYMHBI: KOOPAWHATA, ITYTh,
nepeMenieHne, CKOpoCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tella, KUHEeTUYeCKas SHeprus,
MOTEHITMAIbHAS DHEPrus, MeXaHWuyeckas paboTa, MeXaHWuYecKas MOITHOCTh; IPU OINHUCAHUU
MPABWJIBHO TPAKTOBATh (DU3MUECKHIA CMBICI HCIIOJIb3yEeMbIX BETMYMH, UX 0003HAYCHUS U CTUHUIIBI,
HaxO0JUTh (POPMYIIBI, CBA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BEITHYUHAMU;

ONKCHIBATh WM3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHHS, HCIOIB3YS
(¢bU3MYeCKMe BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeAHss KHHETHYECKas DHEprus
Xa0THYECKOTO JIBIDKEHUS MOJIEKYJ, CpEIHEKBAaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSs SHEprus, padora raza, Kod(DQHUIMEHT MOJIE3HOTO JACHCTBUS TEIJIOBOTO
JBUTATEIS; IPU OTIMCAHUU TIPABHIILHO TPAKTOBATh (PU3UUCCKUI CMBICI UCTIONB3YEMBIX BEJIMUUH, HX
0003HAUCHUS M €AMHUIIBI, HAXOAUTH (HOPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (DU3UYECKYIO BEIIMUHHY C
JIPYTUMHU BEJTMYUHAM;

OMKCHIBATh H3yYEHHBIC SJECKTPUYECKUE CBONCTBA BEIIECTBA M AJICKTPUYECCKUE SIBICHUS
(porieccel), MCMONB3Ys (PU3MUECKUE BEIMUYUHBI: SJICKTPUUYCCKUN 3apsii, DJIEKTPUYECKOe IO,
HaIpsHKEHHOCTH MOJIS, MOTEHIIUAJ, Pa3HOCTh MOTCHIIMAIOB; MPH OMMHMCAHWH MPABUIBLHO TPAKTOBAThH
(U3HYECKUN CMBICI MCIIOJIb3yEMbIX BEITUYHH, UX 0003HAYCHUS W SAMHHMIIBI; YKAa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIUE NaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

aQHATM3UPOBATh (PU3MYECKHE TIPOIECCHl W SBJICHHS, WCIONB3Ys (U3MYECKHE 3aKOHBI U
MPUHIUIIBLI: 3aKOH BcemupHoro tsarotenus, |, |l u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS
MEXaHHYECKON SHEPruM, 3aKOH COXPAHCHHS] UMITYJIbCa, MPUHIHUI CYICPIIO3UIIUU CHJI, TIPUHITUTI
paBHOMpPABUS WHEPIHUATIBHBIX CHCTEM OTCUETa, MOJIEKYISPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUSA
BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3h CPEIHECH KHHETHUECKON YHEPTHH TEIIOBOTO JIBIKECHUS MOJICKYIT
¢ a0COIIIOTHOM TeMIepaTypoi, IEPBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHS SJIEKTPHUUECKOTO
3apsiga, 3akoH KysjoHa, TpW 3TOM pasiuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTEeMaTHYeCKOE BBIPAKEHHE U YCIOBHS (TpaHUIlbl, 00JaCTH) TIPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC TPUHIIUIIBI JCHCTBHSI MAalluH, MPHOOPOB M TEXHUYECKUX YCTPOKCTB;
pa3ianyaTth yCIOBHS X O€30MAaCHOTO MCTIONIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HWCCIICJIOBAHUIO (DU3MYECKHX SBIICHUH W IPOIECCOB C
MCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHH, MPH 3TOM (HOpPMYIHpOBaTh MpodiIeMy/3aaady
U TUTOTE3y Y4eOHOTo 3KCIepUMEHTa, COOMpaTh yYCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYHIOBaHUS,
MIPOBOAMTH OMBIT U (OPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISATH MPSAMBIC H KOCBCHHBIC U3MEPEHUS (PU3MUSCKUX BEJIUMYMH, ITPH 3TOM BEIOHpATh
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJBI OIICHKH MOTPEUTHOCTEeN
U3MEPEHMUI;

HCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BETUYMHAMU C HCIOJIB30BAHUEM MPSMBIX
W3MEpPEHUH, TPU OSTOM KOHCTPYHMPOBATH YCTAaHOBKY, (DHKCHUPOBATH pPe3yJabTaThl IOJYYCHHON
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJIE TaOIHUI] U rpauKoOB, JeNaTh BHIBOIBI MO pE3ylbTaTaM
HCCIIEIOBAHUS,

coOmofaTh mpaBuia 0O€30MacHOro TpyAa NpU TPOBEIACHHHM HCCIEJOBAaHMM B paMKax
y4e0HOr0  JKCIepUMEHTa, Y4eOHO-HCCIEAOBATEICKONM ¥ TPOCKTHOW  JIEATCIIBHOCTH  C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 0OOPYIOBAHHS;

peniaTh pacuETHHIC 33]]a4M C SBHO 33JIaHHOW (PU3MYSCKOW MOJIEIBIO, UCTIONB3Ys (PH3UUecKue
3aKOHBI M TPHUHIIMIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/ladll BBIOMpATh (PU3NYECKYIO MOJEIb,
BBICTIATh (DM3UYECKHE BEIWYMHBI W (OpPMYsB, HEOOXOIUMBIC IS ©€ peIleHus, MPOBOIHUTH
pacuéThl U OIIEHUBATH PEAILHOCTh MOTYYCHHOTO 3HAYCHUS (PU3NUECKON BETHUHHBI,

pelath KadeCcTBEHHBIC 3aJladd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYMBYIO IICTIOYKY
paccyXJIeHHii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh MPHU PEIICHUU y4eOHBIX 3a7ad4 COBPEMEHHbBIC WH(OPMAIMOHHBIE TEXHOJIOTHH
JUIS TIOMCKA, CTPYKTYpUPOBAaHHUS, HHTEPHPETAMH M TPEICTaBICHUS Yy4eOHOH U Hay4dHO-
MOMYJISIPHON MH(pOPMAIUH, ITOJTYICHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATH3UPOBATH
MOJIy4aeMyro HHPOPMAITHIO;



MPUBOJIUTH TMPHUMEPhl BKJIaZa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HAyKH, 00bSICHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN JKU3HU i1 00ecreueHUs
0€30MacHOCTH NpU OOpAIIEeHUH C MPUOOpaMH M TEXHHUYECKHUMH YCTPOHCTBAMH, JUISI COXPAaHEHUS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoLIeH cpeie;

paboTaTe B TPYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJICH, IMIIaHUPOBATH paboTy
IpyNNbl, palMOHANIBHO paclpefensiTh OO0sI3aHHOCTH M IUIAHUPOBAaTh  JIEATENBHOCTh B
HECTAHJAPTHBIX CUTYallUsX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXJOTO M3 YYAaCTHHKOB TPYIIbI B
pelieHrne paccMaTpuBaeMon IPOOJIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JEeMOHCTPHPOBATh Ha TMpHUMEpax posib U MecTo (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOMH
HAyYHOM KapTUHBI MHpa, B PA3BUTHUM COBPEMEHHON TEXHUKHU W TEXHOJIOTWH, B MPaKTHUYECKON
JESTEeIbHOCTH JIFO/IEH, IEJIOCTHOCTD U €IUHCTBO (PM3UUECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHULBI NPUMEHEHHS HW3YYCHHbIX (U3MUECKUX MOJENeH: TOYEUHBIH
ANEKTPUYECKUH 3aps/l, Jyd CBETa, TOUEUHBIH UCTOYHMK CBETA, JIEpHAsl MOJEIb aToMa, HyKJIOHHAs
MOJIeJIb aTOMHOTO siJIpa NP pelIeHUH PU3NIECKHUX 334,

pacrio3HaBaTh (U3MUECKUE SBICHUS (TIPOLIECCH]) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOM (DU3UKM: DJIEKTPUYECKas MPOBOAUMOCTH, TEIIOBOE, CBETOBOE,
XMMHAYECKOE, MAarHUTHOE JICWCTBUS TOKAa, B3aWMOJICHICTBHE MAarHUTOB, OJJIEKTPOMArHUTHAsS
WHIYKIUSI, JEHCTBME MArHUTHOTO IIOJIE Ha MPOBOJAHMK C TOKOM M JIBHXKYIIUHCS 3apsij,
AJIEKTPOMAarHUTHbIE KOJEOaHUsS U BOJHBI, IPSIMOJIMHENHOE PACIPOCTPaHEHHE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakiuus W [ONApU3alUs CBeTa, JHUCHEpPCHUS CBETa,
doroanekrpudeckuii 3pdexr (horodrddexr), cBeTOBOE naBiIeHUE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToOMa BOAOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PaIMOaKTUBHOCTD;

OINMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIIEKTPHUYECKUE, MArHUTHBIC, OINTHYECKUE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CpE) M DIIEKTPOMATrHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3ysl (U3UYECKHUE BEIMYUHBI: OJCKTPUYECKUN 3apsal, CHJIA TOKa, JIIEKTPHUYECKOE
HanpsDKeHUe, JIEeKTPUYECKOe CONPOTHUBIEHHE, Pa3HOCTh MOTEHIUANIOB, 3JEKTPOJBMKYILAS CHIIA,
paboTa TOKa, MHAYKLHS MarHUTHOTO Mojs, cuia Ammepa, cuia JlopeHna, WHIYKTMBHOCTb
KaTYIIKH, DSHEPTUs SJEKTPHUUECKOrO0 W MArHUTHOTO TOJIeH, MEepuoa M YacToTa KojlebaHuil B
Koj1e0aTebHOM KOHTYpE, 3aps] M cuja TOKa B IPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosjeOaHuif, (OKYCHOE pacCTOSHHWE U ONTHYecKas CHJia JIMH3BI, TPHU OMHCAHWU MPABUIBHO
TPAaKTOBaTh (PU3NIECKUN CMBICI MCIIOJIb3YeMbIX BEJTUYMH, UX 0003HAUYECHUS U €AMHUIIBI, YKa3bIBaTh
(b opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;

OIMCHIBATh N3yYCHHBIC KBAHTOBBIC SIBJICHHUS U TIPOLIECCHI, HCIIONB3Ys (PU3NIECKUE BETUINHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JAJMHA BOJHBI U YacTOTa CBETA, SHEPTUS U UMIYIbC (OTOHA,
MEPUOJT TIONypacaga, HEPTUs CBSI3M AaTOMHBIX SJep, NMPH OIMCAHWU TPABHIBHO TPAKTOBATH
(bu3MUYECKUN CMBICT MCIIONB3yEeMbIX BEJTMYMH, UX 0003HAYCHHS U €IUHHIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYI0 BEIIMYMHY C IPYTMMH BEJIHMYWHAMH, BBIYHCISATH 3HAYCHUE
(bu3MYECKOI BENTUYNHBL;

aHAJIM3UPOBaTh (PU3MUECKHE NPOIECCHl U SBJICHMS, HUCHOJb3ys (U3MUECKHe 3aKOHBI U
NPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCIIeI0BATENBHOTO U MapaIeIbHOTO COSNHEHHS TIPOBOJHUKOB,
3akoH Jlxoyns—JleHna, 3akoH JJIEKTPOMATHUTHOW UHAYKLUHH, 3aKOH MPSIMOJIHMHEHHOIO
paclpoCTpaHEeHHUs] CBETa, 3aKOHBI OTPaKEHUS CBETa, 3aKOHBI IMPEIIOMIICHHUS CBETa, YpPaBHEHHE
OiiamreliHa 11 GoTod(PdeKTa, 3aK0H COXpaHEHUSI YHEPTUH, 3aKOH COXPAHEHUsS WMITYJIbCa, 3aKOH
COXpaHEHMS HIIEKTPUUECKOT0 3apsi/ia, 3aKOH COXpaHEHHUs MaccOBOTO YHcia, MocTyaaTsl bopa, 3akoH
paZMOaKTUBHOIO pacrnajaa, IMpd OSTOM pas3inyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBHS (TpaHUIlbI, 00JaCTH) TPUMEHUMOCTH;

OTIPENIeNIATh HaNPaBJICHHE BEKTOPa WHAYKIIMHA MAarHUTHOTO TOJISI TPOBOIHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

CTPOUTDH U OMUCKHIBATh NU300paKEHUE, CO3/]TaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOU JIMH301;



BBITIOJTHATh JKCIEPUMEHTBI TI0 HCCJICIOBAHHMIO (U3MYECKUX SIBICHUW U TMPOIECCOB C
WCIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHIA: MPH 3TOM (OPMYIUPOBATH MPOoOIIeMy/3a1aqy
U THIOTE3y y4eOHOTO JKCIEePUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO O0OpYHIOBaHMS,
MIPOBOMTH OMBIT M OPMYITUPOBATEH BHIBOIBI;

OCYIIECTBJISATh MPSMbIC H KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIIMYMH, IPHU 3TOM BBIOUPATh
ONTUMAJIbHBIA CIOCO0 M3MEPEHHS M MCIOJIb30BATh HM3BECTHBIE METOJbI OLIEHKU MOTPEIIHOCTEN
HU3MEpEHUI;

WCCIIEIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIIMYWH C HCIIOJB30BAHUEM IMPSIMBIX U3MEPCHHIA:
IPU OTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YIbTaThl MOJYYCHHOW 3aBHCHUMOCTH
(bU3MUYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaHKOB, EJIaTh BBIBOJIBI 110 PE3yIbTaTaM HUCCIICIOBAHMS;

cobOmroath mpaBujia O€30MacHOr0 TpyJda NpPH MPOBEACHUW MCCIECIOBAaHUM B paMKax
y4e0HOr0  JKCIEepUMEHTa, Y4eOHO-MCCIENOBATEICKOM ¥ TPOCKTHOW  JEATEIBHOCTH  C
HCIIOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHUS;

pemaTh pacu€éTHBIC 334 C SIBHO 33JaHHON (U3NYECKON MOJIENBIO, UCTIONB3Ys (PHU3UIECKUE
3aKOHBI W TIPUHIMIIBI, HA OCHOBE aHaJ3a YCJOBHUS 3aJladyd BBIOMpATh (HU3UUYCCKYIO MOJIEIb,
BBICTISITh  (DM3MYECKHE BEIWYMHBI W (DOpPMYNBI, HEOOXOMUMBIC ISl €€ pEeHICHHs, MPOBOJIUTH
pacuéThl U OLICHUBATh PEAIbHOCTD MOTYYEHHOTO 3HaYeHUsI (PU3NUECKON BETUUHHBI;

pelaTh KAauyeCTBEHHbBIC 3aJlauyd: BBICTPAMBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LEMOYKY
paccyXIeHUii ¢ OTOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh MPHU PEIICHUHU y4eOHBIX 3a7a4 COBPEMEHHbBIC WH(POPMAIMOHHBIE TEXHOJIOTHH
JUIA TIOMCKA, CTPYKTYpUPOBAaHMS, HMHTEPHPETAlMHd M MPEJICTaBICHUS Yy4yeOHOH | Hay4dHO-
MONyJIIPHON MH(MOPMAIUHU, TTOJIYYCHHOU U3 Pa3IUYHBIX MCTOYHUKOB, KPUTUUYECKHU AHAIU3UPOBATH
MoJIy4aeMyro HHPOPMAIHIO;

OOBSICHATH MPUHIUIIBI JICHCTBUS MAIMH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB, pa3inyaTh
yCIOBUS MX O€30MaCHOT0 UCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH TMPUMEPHI BKJIAJla POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

MCIOJIb30BaTh TCOPETHUCSCKUE 3HAHUS 10 (PU3MKE B TIOBCEIHECBHOMN JKU3HH IS 00CCIICUCHHUS
0€30MacHOCTH TMPH OOpalleHHH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOMCTBaMH, JUIsI COXpaHEHHS
3I0POBBS U COOJTIOJIEHUSI HOPM 2KOJIOTHUECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpeie;

paboTaTh B TpyMIE C BHINOTHEHHUEM PAa3IMYHBIX COIHMAIBHBIX POJIeH, MIaHHUPOBATh paboOTy
TPYIIbI, palMOHAIBHO  paclpeiessTh OO0S3aHHOCTH W IJIAHUPOBATh  JEATEIHbHOCTh B
HECTAaHJAPTHBIX CUTYalMsIX, aACKBAaTHO OLICHMBATH BKJIAJ KAXKJIOrO W3 YYACTHUKOB TIPYIIBI B
pelieHne paccMaTpruBaeMoi MpooOIEeMBI.

JlesITeIbHOCTD YYUTEJIs ¢ y4eTOM padoueil MporpaMMbl BOCIIUTAHUSA

—MaKCHMalIbHOE HCIOJIb30BaHHWE BOCHUTATENBHBIX BO3MOXKHOCTEH COJEpKaHUs yueOHOTO
npeameta «duszukay st GOPMUPOBAHKS y 00YUAIOIMIMUXCA POCCUHUCKUX TPAAUIIMOHHBIX JyXOBHO-
HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEN, POCCUICKOT0 UCTOPUYECKOTO CO3HAHUsI HA OCHOBE
HMCTOPUYECKOTO TMPOCBEIICHUs; TOA00P COOTBETCTBYIOIIETO COJIEPKaHUS YPOKOB, 3aJaHUM,
BCIIOMOTaTeNbHBIX MaTePUaoB, MPOOIEMHBIX CUTYAIUH ATl OOCYKICHHIA,

—BBIOOP METOJIOB, METOJMK, TEXHOJIOTHIA, OKA3bIBAIOIINX BOCIUTATEILHOE BO3JICHCTBUE HA
JIMYHOCTh B COOTBETCTBMM C BOCHHUTATEIBHBIM HJACAIOM, II€JIBI0 W 3aJadyaMH BOCITUTAHUS,
LIEJIEBBIMU OPUEHTUPAMU pPE3YyJbTATOB BOCIUTAHUSA; pEaJU3alUI0 NPUOPUTETA BOCIUTAHUS B
y4eOHOU e TEeTLHOCTH;

—TIPUBJICYCHNE BHUMAHUS OOYYAIOIIMXCS K IIEHHOCTHOMY acCHeKTy M3y4aeMbIX Ha YpOKax
MIPEAMETOB, SBIICHUA U COOBITHI, MHUIIMUPOBAHUE OOCYKICHWUM, BBICKa3bIBAHUN CBOETO MHEHWS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITUSIM, SIBJICHHUSIM, JIHIIAM;

—TIpUMEHEHHE WHTEPAKTUBHBIX (opM yueOHOi paboThl —  HWHTEIUICKTyalbHBIX,
CTUMYJIMPYIOIIMX TMO3HABATEIbHYI0O MOTHBAIMIO, HWIPOBBIX METOJIUK, IUCKYCCUH, AFOUIUX
BO3MO>XHOCTh IPUOOPECTH OIBIT BeJIEHUSI KOHCTPYKTUBHOTO JIMAajora; TpyminoBoil paboTkl, KOTOpas
YYUT CTPOUTH OTHOIIEHUS W JIEHCTBOBAaTh B KOMaHE, CIIOCOOCTBYET Pa3BUTHIO KPUTHUUECKOTO
MBIIICHUS;



—no0yXJeHre o0ydJaromuxcs coOI0AaTh HOPMBI TOBEIEHUS, NpaBWia OOLICHHUS CO
CBEpCTHMKAMM M TI€laroraMi, COOTBETCTBYIOLINE YKIAAy IIKOJbI, YCTAHOBJICHHE M MOIJIEPKKY
no0poskenaTeIbHON aTMochephr;

—opraHuzanuio medcTBa MOTHBHPOBAHHBIX M 3pYIUPOBAHHBIX OOYy4YarOIIMXCS HaJ
HEYCICBAIOIIMMHU  OJHOKJIACCHHUKAMH, B TOM 4YHCIE€ C OCOOBIMH  00pa30BaTEIbHBIMU
NOTPEOHOCTAMH, JAIOLIEro OOy4YaroIMMCS COLHMAIbHO 3HAUYMMBIA OIBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

—MHULUUPOBAHUE U MOJJCPKKA HCCIEAOBATENBCKON JESITEIbHOCTH O0yYaroIuXcs,
IUIAHUPOBAaHUE M BBINOJIHEHUE WHAMBUAYAJIbHBIX W TPYHIOBBIX IPOEKTOB BOCIHUTATEIbHON
HaIpPaBJICHHOCTH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Koan4yecTBO 4acoB
Kontp  Ilpakr  DJIEKTPOHHBIE
Ne HaumeHnoBaHue pa3/iesioB u 0JIbHBI HYecK (undposbie)
n/m TeM MPOrpaMMbl Bceero e ne o0pa3oBaTejibHbIE
padot padot pecypchl
bl bl
Pazgen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®dusuKa ¥ METOJbl HAYYHOI'O 2 bu6mmoreka [IOK
' MTO3HAHMS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunewaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamuia ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpPAHEHUS B 6 1 1 bubnnoreka [JOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuotexa [JOK
' KWHETUYECKOU TEOpUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
3.2 OCHOBEI TEPMOHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 someorma Guome 5 bumorexa LIOK
' ' https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Hroro no paszneny 24
Pasnen 4. JIEKTPOJIUHAMUKA
bu6nmoreka [JOK
4.1 JIeKTpOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
22 | oc Tom s oo 12 1 Buomorexa LIOK
' : p https://m.edsoo.ru/7f41bf72
cpenax
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Hroro no paszneny 22

[ToBTOpEeHUE 2
OBILIEE KOJIMYECTBO YACOB 68 4 3
10 ITPOI'PAMME
11 KUIIACC
KoauyecTBo 4acoB
KonTtp I DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U 0JIbHBI paKTt (undposbie)
n/n  TeM NPOrpaMmbl Bceero e I:‘leCKI/I oOpa3oBaTe/ibHbIE
padort paGoThi pecypcbl
bl
Paznea 1. JIEKTPOJANHAMUKA
11 MarauTtHoe 1oe. 11 1 3 bubmuorexa [JOK
' DJIEKTPOMArHUTHAS HH/TYKIIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHBI
21 MexaHaudeckue u 9 1 bu6mmorexa [IOK
' 9JIEKTPOMArHUTHBIE KOJCOaHMS https://m.edsoo.ru/7f41c97c
29 MexaHn4deckue u 5 1 bubmuorexa [JOK
' 9JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 IEeMEHTHI KBAHTOBOU OITHUKU 6 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 517pO 5 https://m.edso0.ru/7f41c97c
Hroro mo pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU U 7 1 bubnmnoreka [JOK
' acTpoHU3UKHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6nmoreka [JOK
6.1 Obobmaromee nosToperue 4 https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4

[ToBTOpEeHUE 3
OBUIEE KOJIMYECTBO YACOB 68
10 ITPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBo 4yacos
Konrp IIpakr
Nen/m . Tema ypoka 0JbH naeckn | Jlara
Bcero ple e H3y4eHust
pador  pador
bl bl
1 ®usnka — Hayka o npupone. Hayunsie 1 06.09.23
METO/bI IO3HAHUS OKPYXKAIOLIEro MUpa
Ponb 1 MecTo usuku B popMuUpoBaHUU 08.09.23
2 COBPEMEHHOW HAYYHOU KapTUHBI MUpPa, B 1
MPAKTUYECKOHN JICATEIbHOCTH JIFOIeH
3 CrapToBasi TMarHOCTHUKa 1 1 13.09.23
Pabora Hajg omubOkamu. MexaHH4YeCcKoe 15.09.23
4 nBkeHne. OTHOCUTEITBHOCTD 1
MeXaHU4ecKoro IBuxeHus. [lepemerienue,
CKOpOCTh, YCKOPEHHE
PaBHOMepHOE NpSAMONMHENHOE IBUKEHUE. 20.09.23
5 PaBHOYCKOpEHHOE MPSMOIMHENHHOE 1
JIBYDKEHUE
6 CBoboaHoe najeHue. Y CKopeHue 1 22.09.23
CBOOOJHOTO MaJeHUs
7 KpuBonuneiinoe nuxenue. [[Buxenne 1 26.09.23
MaTepHaIbHONU TOUYKH 110 OKPYKHOCTH
[IpuHuun otHOcuTenbHOCTH ["anumnest. 29.09.23
8 NuepunaneHbie cuctemsl oTcuera. [IepBbii 1
3aKk0oH HproTOHA
Macca tena. Cwia. [IpuHnun cynepno3unuu 04.10.23
9 cwi. Bropoit 3akon HeroToHa mis 1
MaTepHabHONW TOYKH
10 Tperuii 3akoH HproToHA U1 MaTepUaIbHBIX 1 06.10.23
TOUYEK
11 3aKoH BceMUpHOTo TAroreHus. Cumna 1 11.10.23
TshxecTu. [lepBast KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 13.10.23
Cuna tpenus. Koapduuuent tpenuns. Cuna 18.10.23
13 CONPOTUBIICHNUS ITPU ABUKCHUU TEJIA B 1
KHJIKOCTH WU Taze
14 [ToctynarenbHoe U BpamareabHOE 1 20.10.23

JABHKCHUC a0COJIFOTHO TBépIIOTO TCIa.
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Mowmenrt cuibl. [lneyo cuibl. Y ciaoBus
paBHOBECHS TBEPIOTO TENIA

Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
MaTepHAIbHBIX TOYEK. IMITyIbC CUIIBI.
3aKOH COXpaHEHMs UMITyJibca. PeakTuBHOE
JIBMOKCHHC

25.10.23

16

PaGora u momrHOCTh cvitbl. KuHetnueckas
JHEPTHs MaTepuaaIbHON TOukH. Teopema 00
W3MEHEHUU KMHETHYECKOM SHepruu

27.10.23

17

18

19

20

21

22

23

[TorenumaneHas sHeprus. [loreHnnanpHas
SHEprus ynpyro n1eopMupoBaHHON
npyxuHbl. [loTeHmansHas 3aeprus teia
BOJIN3H IOBEPXHOCTH 3eMIIU

HOTGHI_[I/I&]'II)HBIC N HCIIOTCHIUAJIbHBIC CUJIBI.

CBs13b pabOTHI HEMOTEHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON dHEPTUr

JlaboparopHas pabdora «ccrnenoBanue
CBSI3H PabOTHI CHJIBI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU TEJa Ha PUMEPE
PacTSHKEHHSI PE3UHOBOTO HKI'YTa»

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. nddysus

XapakTep ABMKEHUS U B3aUMOJICUCTBUS
4acTHIl BeniecTsa. Moiesin CTpOEHHUS Ta30B,
YKUAJIKOCTEN U TBEPIBIX TEIl

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHHast ABoraapo

08.11.23

10.11.23

15.11.23

17.11.23

22.11.23

24.11.23

29.11.23

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

01.12.23

25

26

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AbcoutoTHas TeMnepaTypa Kak Mepa
CpeHEeW KUHETUYECKON SHEPTUU JBUKEHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

06.12.23

08.12.23

27

3akon [lanpToHa. ['a30BbIe 3aKOHBI

13.12.23

28

JlabopaTopHas pabota «lccnenoBanue
3aBUCHMOCTH MEXy MapameTpamMu
COCTOSIHUS pa3pPEKEHHOTO Ta3a

15.12.23

29

30

H3onporiecchl B ne€ambHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

BuyTpeHHsis sHeprus TepMOAUHAMUYECKON
CUCTEMBI U CHOCO6I)I e€ N3MEHEHNS.

20.12.23

22.12.23




KonmaecTBo TermnoTel u paboTa.
BHyTpeHHsIs SHEPTHs 0THOATOMHOT'O
UJICATLHOTO ra3a

31 Buasl Teronepenaun 27.12.23
VY nenbHas TENIO0EMKOCTh BELIECTBA.
32 KomuyecTBO TEMIIOTHI MpH TEIUIONEpeaaye. 29.12.23
AnnabaTtHbIN Tpolecc
33 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 10.01.24
MIPUMEHEHHE K U30IpoLieccam
34 HeoOpatumocTs npo1ieccoB B mpUpo/ie. 12.01.24
BTopoii 3aK0OH TepMOJIMHAMUKHU
35 [Tpuniun nevicreus u KII/ TenmoBoit 17.01.24
MAIITHHBI
36 Huxn Kapno u ero KITJ1 19.01.24
37 DKOJOTHYECKHE MPOOIEMbI 24.01.24
TEIUIOOHEPTETHKH
38 O606maromuii ypok «MounekynspHas 26.01.24
¢usnuka. OCHOBBI TEPMOIMHAMUIKI
Kontponbnas paboTa no teme 31.01.24
39 «MonekynsapHas ¢pusznka. OCHOBBI
TEPMOTUHAMUKH
40 [TapooOpa3zoBanue M KOHACHCAIHSL. 02.02.24
Hcnapenue u kurneHue
a1 AOGCOIIOTHAS ¥ OTHOCUTENbHAS BIAKHOCTh 07.02.24
Bo3ayxa. HacelmenHslil map
Tsépnoe teno. Kpucramnnueckue u 09.02.24
42 amopdHbIe Tena. AHU30TPONHS CBOWCTB
KpUCTALTOB. JKUIKHIE KPUCTAILIBL.
CoBpeMeHHbIE MaTepHallbl
43 [TnaBnenue u kpucraum3anus. Y aenbHas 14.02.24
TerioTa riaBneHus. Cyoaumarus
44 VYpaBHeHuUE TEIJIOBOTO OanaHca 16.02.24
45 DnekTpu3aius Tel. DIeKTPUIEeCKUi 3apsi. 21.02.24
JIBa BU/Ia DNEKTPUUYECKUX 3aPSIOB
[IpoBOIHMKH, AUDIEKTPUKH U 28.02.24
46 MIOJTYTTPOBOTHUKH. 3aKOH COXPaHEHHS
JIEKTPUUYECKOTO 3apsiia
47 BsaumopeiictBue 3apsinoB. 3akoH Kynona. 01.03.24
ToueyHslii dJIEKTPUYECKUN 3apsi]
HanpskE€HHOCTD 3JIEKTPUYECKOTO OIS, 06.03.24
48 [TpuHIHIT CYyTIePIIO3UITUH ITICKTPHUSCKHAX
nosiel. JInHuM HarpsHKEHHOCTH
49 Pabota cuit 3eKTpocTaTuYecKoro moss. 13.02.24
[Torenmman. Pa3HOCTh MOTEHIINATIOB
[IpoBOAHMKY U TUANEKTPUKH B 15.02.24
50 NEKTPOCTATUYECKOM TI0JIE.

HI/I3HeKTpI/I‘—IeCKa$I IMPOHUIIACMOCTD
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52

DnekTpoéMkocTh. KoHniencatop

DNeKTPOEMKOCTb IIIOCKOT0 KOH/AEHCATOPA.
DOHeprus 3apsKEHHOI0 KOHAEHcaTopa

20.03.24

22.03.24

53

54

55

Jlaboparopuas pabota "U3mepenune
AJIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAJIBLHOTO ammapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUUYECKAS
3aImuTa. 3a3eMJICHUE AIEKTPOIPHOOpOB

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsbxenue. ConpoTtupieHue. 3akoH
OmMa 1t yyacTka 1enu

03.04.24

05.04.24

10.04.24

56

57

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHast pabora «/3yuenue
CMEIIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

PaboTa 1 MOITHOCTB AJIEKTPHUECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

12.04.24

17.04.24

58

3axon OMa 11 TOJIHOM (3aMKHYTO )
aniekTprueckoil nenu. Koporkoe 3aMbIkaHUeE.
JlaboparopHas pabora «M3mepenne D/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHHSI»

19.04.24

59

DneKTpOHHAs TPOBOJAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD COIPOTHUBIICHUS
METAJIJIOB OT TeMIIEpPaTypHI.
CBepXIpOBOJIMMOCTh

24.04.24

60

61

62

DnexTpuueckui Tok B Bakyyme. CBoicTBa
JIEKTPOHHBIX ITY4YKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IpuUMecHas npoBogumocts. CBolicTBa p—N-
nepexoza. IloaynpoBoHUKOBBIE TPUOOPEI

DNEeKTPUUECKUN TOK B pacTBOpPaX U
pacriaBax 3JIeKTPOJIUTOB.
DAEKTPOIUTHYECKAS AUCCOIUAITHS.
DNeKTpon3

26.04.24

03.05.24

08.05.24

63

DJIEKTPUYECKUH TOK B Ta3ax.
CamocTosTeNbHBIN 1 HECAMOCTOSATEIbHBII
paszpsa. Monnus. [1nazma

10.05.24

64

65

66

DneKkTpudecKue MpuOOphl U YCTPOHCTBA U
UX TpaKkTHYecKoe mpumenenue. [Ipasuia
TEXHUKH 0€30MacCHOCTH

Oo6o0maromuit ypok «1eKTPOAMHAMHUKAY
KontponsHas paboTa mo Teme
«Inekrpocraruka. [locTosHHBIN
ANEKTPUIECKUH TOK. TOKH B pa3IHuHBIX
cpenax»

15.05.24

17.05.24

22.05.24

67

[ToBTopenue. KontposbHas paboTa 1o teme

24.05.24




"OnekTpoauHaMuka'

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTropenue. O600mIarOMNI YPOK IO TEMaM
10 kiacca

1
68

29.05.24
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