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COIAEPKXAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHUsA OKpyxarouero mupa. Pois
HKCTIIEPUMEHTA M TEOPUH B MIPOIECCe TIO3HAHUS MTPUPOJIBL. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue (pU3NYECKUX sSBICHUNA M MporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI U TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnoroBble U ITU(POBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe JjBuKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYEeCKOro JBmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MAaTepHaIbHON TOYKH, WX MPOEKIMU Ha OCU CUCTEMBI KOOpauHAT. CII0KEHHE MepeMENeHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKeHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U NIEPEMEILICHUS MATEPUATIbHON TOUYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BkeHWe MaTepUAIbHONM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCThb, JIMHEHHAs cKopocTh. Ilepuon u
yacToTa oOpameHus. LleHTpocTpeMuTensHoe yCKOpeHue.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETP, ABUKECHHUE
CHapsJIOB, IICMTHBIE U PEMEHHBIE MTepeIayu.

Jlemoncmpayuu

Mojenb cucTemMbl 0TCUETA, MILTIOCTPAIUA KHHEMATUYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6nronenue neurxeHus tena, OpOIISHHOTO O] YIJIOM K TOPH30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS ~ MEXAYy  MYTAMHM,  [POMACHHBIMH  TEJIOM  3a
MOCJIEI0BATENIbHBIE pPaBHBIE MPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurenbHOCTH ['anuiies. [lepBoiii 3akoH HbroToHa. MHEpIManbHbBIE CHCTEMBI
oTcuéra.

Macca tena. Cuna. IlpuHnun cynepnosunuu cui. Btopoit 3akoH Herorona ams
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1711 MaTepUaibHbIX TOYEK.

3akoH BceMUpHOro Tsarotenus. Cuna tskectu. [lepBas kocMuueckasi CKOpOCTb.

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



Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cunia conpoTHBIICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTHU UJIM Tase.

[TocTynarensHOE ¥ BpamaTeabHOE JBUKCHUE a0COTFOTHO TBEPIOTO Tela.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. YClIOBUSL paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: TOIIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.

Bropoi1 3akon HeroToHa.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMariH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOAbEME U TTAJICHUU.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTUA CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKHHE U PE3UHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE

Nmmynsc MaTepualibHOM TOYKH (TeJa), CUCTEMbl MaTepHAbHBIX TOUeK. VIMIyIbC CHIIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTuBHOE ABMKEHUE.

PaboTa crnpsl. MOIIHOCTE CHJIBL.

Kunernveckast 2Hepruss MaTepHabHOM TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEPrUH.

[ToTenumanpsHas sueprus. [loTeHuuansHas sHeprust yupyro aepopMupoOBaHHOM MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHnueckre ycTpoHCTBa U NMPAKTHUECKOE NMPUMEHEHHUE: BOJOMET, KOMNEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexon moTeHNIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyenne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHMYeCKOW DJHEpruu Tela Ha
MIpUMEpPE PACTSHKEHUSI PE3UHOBOTO JKT'yTa.

Pa3nes 3. MoaekysipHasi pu3nka 1 TepMOAMHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeOpUU
OcCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU M UX OMBITHOE 000CHOBAHHUE.
BbpoynoBckoe nBwkenue. Juddysusa. Xapakrep IBIKEHHUS U B3aUMOJCHCTBUS YacTHI]
BellecTBa. Mojenu CTpPOSHHS Ta30B, KUAKOCTEH U TBEPABIX Tel U OOBACHEHHE CBOMCTB



BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pasMepbl Mousiekys. KomanuecTBo BeuniecTsa.
[Tocrositnnas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPHH
ujeanpHOoro rasza. AOCOJIIOTHas TemIepaTypa Kak Mepa CpeJHEd KHHETUYECKOM »Hepruu
TEIUIOBOro JABWKEHHMS dvactul rasa. Ilkama temnepatryp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmaneiipona. 3akon Jlanerona. M3omporecchl B MacalbHOM rasze C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOIECCOB: H30TEPMa,
n30x0pa, nuzobapa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHE BeEllecTBa, (ororpapuu MOJEKy
OPraHNYEeCKUX COCTMHECHUH.

OneITh 0 AUPPY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEKMOJICKYIIPHOTO B3aUMOICHCTBUSI.

Monens, WUTIOCTpUPYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, MJUTFOCTPUPYIOIINE YpaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

Ompenenenne Macchl BO3AyXa B KIACCHOW KOMHAT€ Ha OCHOBE HM3MepeHuid o0béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y TApaMeTPaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMoauHamuyeckass cucteMa. BHYTpeHHssI 3HEprusi TEPMOJAMHAMHYECKONH CUCTEMBI U
criocoObl e€ m3meHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHss SHEprusi 0JHOATOMHOTO
WJeaNbHOTO ra3a. Buipl Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIMS, U3JIydEeHUE. Y IeIbHAas
TEIIOEMKOCTD BelecTBa. KoamuecTBo TEmIOThI pH TEIUIONEpeaaye.

[Tonsatue 006 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMeHeHHE
MIEpPBOTro 3aKOHA TEPMOJIUHAMUKH K H3ompolieccaM. I paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPHUPOIE.

TemnoBbeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MammuHax. KoaddunmeHT monesnoro nedctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPT€TUKH.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JBUraTejlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH SHEpruu Tela MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B JIATYHHOH TpyOKe MyTEM
TpeHus (BUICOACMOHCTPALINSA).

N3menenne BHyTpeHHEH sHepruu (TeMmepaTypbl) Tela Ipu Teronepeaaye.

OnbIT 1o aguabaTHOMY PaCHIMPEHHUIO BO3/1yXa (OMBIT ¢ BO3AYIITHBIM OTHHBOM).

Mopenu mapoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHjeHcanws. HMcmapenwe wu  kumeHue. AOCONIOTHAs U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yxa. HackleHHbIN map. YaenpHas TemioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTICHUSI OT JaBJICHUSI.



Teépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAIUIOB.
XKunxue kpuctamnsl. CoBpeMeHHble Marepuanbl. llnaBieHue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydomumanus.

VYpaBHeHHE TEIUIOBOTO OasiaHca.

TexHuueckre yCTpOWCTBA M IMPAKTHYECKOE NPUMEHEHHE: THIPOMETP U MCHUXPOMETP,
KaJIOpDUMETP, TEXHOJIOTUM  IIOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHUCIE
HaHOMAaTEepHaJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kurienue mpu MoHMKEHHOM JIaBIICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus M MJaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznea 4. DuekTpoanHammuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tel. OJEeKTpU4ecKkuil 3apsan. JlBa BHAA SIEKTPUYECKUX 3apAJIOB.
[IpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOJHUKNA. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3aps/ia.

B3anmopeiicteue  3apsnoB.  3akoH  Kymona.  TodeuHBI  3JIEKTpHYECKHMM — 3apsf.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro mojs. [IpuHIUN cymeprno3uiuu
ANEKTPUYECKUX MoJeh. JINHNM HanpsHKEHHOCTU AIEKTPUYECKOTO TOJIS.

Pabora cunm snekrpocratmdyeckoro motia.  [loteHmman. Pa3HOCTh  TOTEHIMAIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AJIEKTPOCTATUIECKOM ToJIE. JIM3IeKTpryecKas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCaTopa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpoWCTBAa M MPAKTHUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOP, KOMUPOBaIbHBIN
armapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHUKH B 31EKTPOCTATHUECKOM MOJIE.

DIeKTpoCcTaTUYECKas 3alluTa.

JIMBIIEKTPUKH B 3IEKTPOCTATHUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIIaJAd IJIACTHH,
PAcCTOSHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHHUS AIIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIEeKTpUYECKOe CONIPOTHUBIICHHUE. VYnenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIebHOE, CMEMIAHHOE COEMHEHNE TPOBOTHUKOB.

PaGora snexrpudeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SEKTPHUECKOTO TOKA.

DNEKTPOABMKYILAs CHJIA U BHYTPEHHEE COIIPOTUBIIEHUE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHNS METAJLJIOB
oT Temieparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBoanuku. CoOcCTBEHHass M NPUMECHAs IPOBOJUMOCTb IOJIYIIPOBOJIHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpUYecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DIJIEKTPOJIUTHUECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOATEIbHBIN pa3psia. MosHus.
IIna3ma.

Texnuueckue ycTpoilcTBa W MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, MCTOYHMKH TOKa, DJEKTPOHArpeBaTelbHble MPUOOPBI, AIIEKTPOOCBETUTENbHbIE
npuOOpPHl, TEPMOMETP CONPOTUBIIEHMS, BAKYyMHBIH IHOJ, TEPMHUCTOPbHI U (OTOPE3ZUCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJIEHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUIOIIAIH
IIOIIEPEYHOI0 CEYEHUs U MaTepuana.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 3aeKTpoABMKYIIEH CHibl. KOpOTKOE 3amMbpIKaHWE TaJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

HckpoBoli pa3psii 1 MPOBOJIUMOCTh BO3/1yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  DNEKTpOABIKYIEH CHIBI  MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHBJICHUS.

Habnronenue snexrpoin3a.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C y4ETOM
COJIepXKATENbHBIX MEXKIIPEIMETHBIX CBsI3€i € KypcaMM MAaTeMaTUKd, OHOJIOTHM, XHUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsmus, CBSI3aHHbIE C M3YYEHMEM METOJIOB HAYYHOI'O MO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumotesa, (uznyeckas BeIUYMHA, 3aKOH, TeOopus, HaOIIOJEHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JuHeWHas ¢yHKuus, mnapaboda,
runep0oia, uX rpaguKu ¥ CBONCTBA, TPUTOHOMETpUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOCKUUU HA OCH
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexannyeckoe ABMKEHHE B JKUBOW Impupoje, Tuddy3us, 0cMOC, TEIIO0OMEH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SIBICHUS B
YKUBOU IIPUPOLE.

Xumus: TACKPETHOE CTPOECHUE BELIECTBA, CTPOECHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TeEN, XUAKOCTEH W Ta30B, IEKTPUYECKHE
CBOMCTBA METAJUIOB, JIEKTPOJIUTHUECKAS JUCCOLUALINS, FaIbBaHHUKA.

T'eozpaghus: BNaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMKEHHUM C UCIOJIb30BAaHMEM MEXAHU3MOB, YUET TPEHHUS B
TE€XHUKE, MOAIINIIHUAKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHMsI MMIYJIbCAa B TEXHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTATEelb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE



HAaHOMATEpUAJIOB, U  HAHOTEXHOJOTMH,  DJJEKTPOCTATHYECKas  3alllUTa,  3a3eMIICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoamHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
Bekrop marauTHOM MHAYKUMH. [IpuHIMI Cyniepno3uIvy MarHUTHBIX 10JIeH. JIMHUKM MarHUTHOM
uHayKiuy. KapTrHa mTuHui MarHuTHOM MHAYKIIUU TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe T0JIe MPOBOJAHUKA ¢ TOKOM. KapTWHa NWHUNA MHAYKIUM MArHUTHOTO TIOJIS
JUIMHHOTO TIPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3anmopeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyYNb M HalpaBIICHUE.

Cuna Jlopenna, e€ MoOmynhb M HampaBlieHuWe. JI[BUKeHUE 3apsHKEHHOM 4YacTHIbI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiel Jlopenia.

SBnieHne 3JIEKTpOMAarHUTHOW WHAYKIUU. [lOTOK BeKTOpa MarHUTHONW WHIYKIIHH.
DIEeKTpOABMKYIIAS CHJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykunu dapanes.

BuxpeBoe anekTpudeckoe moJie. DIEKTPOABHXKYIIAS CHJa WHAYKIMH B TPOBOJIHHKE,
JBIDKYIIEMCSI TIOCTYATEIHbHO B OJTHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. SIBIEHNE CAMOMHAYKIIMH. DJIEKTPOABHKYILAsA CHIIA CAMOWHTYKIIUH.

OHeprusi MarHUTHOTO TOJIA KaTYIIKHA ¢ TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHUE: TIOCTOSHHBIE MAarHuThI,
AJIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEN AIEMEHTAPHBIX YaCTULl, MHAYKIIUOHHAS N1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE AIIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIMHMY MHIYKIIMU MarHUTHOTO TOJIA.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cunna Amrepa.

JenictBue cuiibl JIopeHia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHuE AIEKTPOMArHUTHON UHAYKLIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIMH OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM UHIYKIIUH.

Pazgen 5. Kosieoanusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedoanus
Konebarenpnast cucrema. CBOOOIHBIE MexaHHUeCKue Kojebanus. [‘apmoHmueckue
konebanus. Ilepuon, dwacrora, ammautyga U (aza konebanuil. [IpyXKMHHBII MasATHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX Kojebanuil. [IpeBpaiieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.



KoneGarenbubiit koHTyp. CBOOOJHBIE 3JIEKTPOMArHMUTHBIE KOJEOAHUS B HUACATHHOM
KoIe0aTebHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYECKMMHU M DJICKTPOMAarHUTHBIMU
kosnebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs HEPTUU B HJICATLHOM KoOJeOaTeTbHOM
KOHTYPE.

[IpeacraBnenue o 3aTyxarouux KojeOaHUsX. BbIHYK/IEHHbIE MEXaHUYECKHUE KOJIeOaHuUsl.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

[lepemennbiii Tok. CuHYCOMAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoacTBo, mepemada W TMOTPEOIIEHUE SIEKTPHUUECKOW DHEPTHUU.
DKOJIOTUYECKHE PUCKH IpU MPOU3BOJACTBE AJIeKTpod3Hepruu. KynbTypa wucnonab3oBaHUs
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuueckrue YCTPOMCTBA M INPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUH 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHUK).

HaGnrogenue 3aryxarommx KojieOaHu.

HccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusl.

OcmnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa M HAaNpsDKEHHsT OT BPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3oHaHc npu 1ociie0BaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH IIEpUOa MaJbIX KOJI€OaHUM Tpy3a HA HUTU OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mnepeMEHHOrO0 TOKAa B LENM M3 IMOCIEIOBATEIIBHO  COCIUHEHHBIX
KOHJICHCATOPA, KaTylIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAaAZHUNHbLE 60 IHbL

MexaHn4yecKkue BOJIHBI, yCI0BHs pactnpoctpanenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BoJsHblL. [lomepeuHble W IpoosbHblE BOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTtanus BektopoB E, B, V B snexrtpomarHuTHON BojHE. CBOWMCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTpaXeHHe, MpelloMIIeHHe, nojspusanys, audpaxkuus, wuHTepdepeHus. CKOpocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3M€KTpOMAarHUTHBIX BOJIH. [IpMEHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAcHUs. Paguonokanms.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIbI.

TexHudeckue ycTpoiicTBa M NMPAKTUYECKOE NPUMEHEHHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLMHE, panap, paauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE MOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxkeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiiuil MEXaHH4eCKUX BOJH.



3BYKOBOW PE30HAHC.

HaGnronenue cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOW W YacTOTOH
KOJIEOaHUH.

HccnenoBanue  CBOMCTB — 3JEKTPOMAarHUTHBIX — BOJIH:  OTPaXKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnneiiHoe pacipocTpaHeHUE CBETa B OJHOPOJHOMN cpefie.
JIyud cBeta. ToUeUHBIN HICTOYHUK CBETA.

OTtpaxxenue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue H300pakeHUH B IIOCKOM
3epKaje.

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomwsienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIil yroa MOJIHOTO BHYTPEHHETO
OTpa)XECHHUS.

Hucnepcus cBera. CiioxxHbIi cocTaB 6enoro cera. L{Ber.

Cobuparonue W paccewBarolive JHH3bL. ToHKas JuH3a. POKyCHOE pacCTOsHUE U
ONTHUYECKas cujla TOHKOM JMH3bIL. [locTpoeHne n3o0paxeHnii B COOMPAOLINX U PACCEUBAIOIINX
nuH3ax. PopMyna TOHKOW JUH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BomnoBas omntuka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHITMOHHOW KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHUS TIIaBHBIX
MaKCHUMYMOB TP MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuyeckune yCTpoHCTBa M MpPaKTUYECKOE NPHUMEHEHHUE: OYKH, Jyma, ¢oToamnmnapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(PpPaKIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpssMonMHENHOE pacnpoCTpaHEHUEe, OTPAKEHHE U MpelJomileHHe cBera. OnTudeckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHne. Moiens CBEToBOIa.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Hab6nronenue nnrepdepeHIinm creTa.

Ha6mronenue qudpakuum cBeTa.

Habmronenue aucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokazaresns NpeoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHH B THH3AX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panuiel mpuMEHUMOCTH KacCMUECKOM MexaHukd. [locTynaTel crnenmanbHOM Teopun
OTHOCUTEJILHOCTH: HMHBAPUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, MPUHIUI
OTHOCHUTENIbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJJIEHNE BPEMEHH U COKPALLEHHUE JUTUHBI.
OHeprus U UMIYNbC PEIATUBUCTCKOW YaCTULIBI.
CBs13p Macchl € PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.



Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmuvi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHeprun (GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
OtkpeiTue u wuccienoBanue Gorodpdexra. Onwvitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypasuenue DitHmeitna ais porosddexra. «KpacHas rpanumna» hortorddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckre yCcTpOHCTBAa W IMPAKTHYECKOE NpUMEHEHHe: (oTodneMeHT, (POTONaTUHK,
coJIHeUHas OaTtapesi, CBETOIUOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IMHKOBOU TIJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHEro GoTodpdeKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbeiTel Pesepdopra nmo paccesnuto o -yactuil. [lmanerapHas
mozens aroma. [loctymnarel bopa. M3nyuenue u normouienne GOTOHOB MpU MEPEXOJE aroma C
OJIHOTO YpPOBHS HHEpPruM Ha napyroil. Buasl cnekTtpoB. CHEKTp YpOBHEH SHEpPrMM aroma
BOJIOPOJA.
BonnHoBsIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJHOBOM Tyain3M.
CHOHTaHHOE U BBIHYXJCHHOE U3TyYeHHE.
TexHuyecknue yCTpPOMCTBA M NPAKTHUYECKOE TMPUMEHEHHE: CHEKTPAIbHBIM aHaIu3
(cmekTpockor), Jga3ep, KBAHTOBBII KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI Jla3epa.
Habmonenue nuHeHyaThX CIEKTPOB H3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HaGnronenue nuHeH4aToro crexkTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHThI,  JOKa3blBAIOIIME  CIOKHOCTh  CTPOCHHUS  sijpa. OTtkpeITHE
paanoaktuBHOCTH. OnBITH Pezepdopaa o onpeneneHnio cocTaBa paJioakKTUBHOTO H3ITy4eHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTue TpoTOHa W HelTpoHa. Hyknonnas moxens sapa [eiizenOepra—liBaneHko.
3apsan sapa. MaccoBoe uucino saapa. M30Tomnsl.
Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-uznyuenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jleekt Maccsl spa.
SnepHble peakuuu. JleneHve U CUHTE3 SAEP.
Snepusiii  peakrop. TepmosnepHblii cuHTe3. IIpoOiaeMbl M NEpCHEKTHBBI SACPHOM
OHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOM SHEPIEeTUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
Mertoab! HAOIIOEHHUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHUIL.
®dyHnameHTaIbHbIE B3auMoAecTBUS. EAMHCTBO (pu3ndecKkoit KapTHHBI MHpa.
TexHudeckue yCTpONCTBAa M NPAaKTHUYECKOE NPUMEHEHHE: JTO3UMETpP, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YaCTHII.



Yuenuueckuii sxcnepumenm, rabopamopivie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Oranel pa3BuTus acTpoHoMuu. llpukiagHoe M MHPOBO33PEHUECKOE  3HAUEHUE
aCTPOHOMHUHU.

Bun 3Bé31H0r0 HeOa. Co3Besnus, ipKue 3BE3/IbI, IIIAHETHI, UX BUJIMMOE JIBUKCHHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKHU. Jluarpamma «CHEKTpajdbHBI KJIacC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHUMOCTb» JJis 3BE37 TIJIaBHOU
nocyenoBareabHoCTU.  BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTaBIEHUS O
MPOUCXOKACHUH U 3BoJforMK COJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnna B ['anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapel. UEpHBIE OBIPHI B SApPAX raJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pasberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
JUI OTIpeJieNIeHUs MOJI0KEHUsI HeOeCHbIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTO MOMYIIAPUS U SIPKHUE 3BE3IBL.

Ha6mronenus B reneckon Jlynsl, mianer, Maeunoro [TyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW |
THUYECKON cdepax IesTeNbHOCTH 4YeNOBEKa, pojib M MecTo (U3UKM W acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHpa, pojb (Qunyeckod Teopud B (POPMUPOBAHUU
Mpe/ICTaBICHU 0 (PU3UYECKOI KapTHHE MUPa, MECTO (PU3NYECKON KapTUHBI MUpa B 00IIEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHI O IPUpPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBSI3€H € KypcaMd MaTeMaTHKH, OWOJIOTUH, XHMHUHU,
reorpauu U TEXHOJOTUU.

Meosicnpeomemnuvle nowsmusi, CBS3aHHbIE C HM3YYCHHEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3mveckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOIEHUE,
AKCIEPUMEHT, MOJICTIUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIIMM Ha OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIC 3JEMEHTAPHBIX (DYHKIUH,
MPU3HAKU TI0JI00US TPEYTOJIBHUKOB, OMIPEIeTICHHE TUIOIaAN TIOCKUX GUTyp U 00bEMa Tel.

buonocus: snekrpudeckue SBICHUS B XUBOW MNpUpoje, KoleOaTelnbHbIE IBUKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJIECHUS B KUBOM MpHUPOJE, NEHUCTBHE pPaJUallMM Ha KUBbIE
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHau3.

l'eocpaghus: MarHUTHBIE TIOJIFOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOM
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUI.

Texnonozus: TUHUU 3IEKTpPOIEpeay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOABUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, paJuoONpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.






IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune yuebHoro mnpeaMera «®Pu3uka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEILHBIX PE3YIIBTATOB.

JJUYHOCTHBIE PE3YJBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3mka» JODKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYarONINXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIeCTBa,
paciIupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE PeaTn3allid OCHOBHBIX
HaIPaBJICHUH BOCTIMTATEIIHHOMN JCATEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHPOBAHHOCTh TPAKIAHCKOW TMO3WUIMU  OOYYaroImIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYCIIOBEYSCKUX TYMAHHUCTHYECKUX U JIEMOKPATHUSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATCIILHOCTh B WHTEpecax TI'PaKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOU NECSATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

IIEHHOCTHOE OTHOIICHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, ITUUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAI[MIO0 U IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI U [ICHHOCTH, B TOM YHCJIC B JCATCILHOCTH Y4EHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K pa3iudHbiM cdepaM Tpo(eCCHOHATBHOW JCATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOW W TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBINH BBIOOP Oymyiei
mpodeccruu U peaar30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU CaMO0OOpa30BaHUIO B oOnacTu (pU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCIUTAHMS:

cOpPMUPOBAHHOCTh DKOJIOTUYECKOW KYNbTYPhI, OCO3HAaHHE TI00ATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE IEHCTBUI B OKpYKaIOIIEH cpele Ha OCHOBE 3HAHUS
1eJei YyCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OKOJOTHYECKON HaNpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTh B MPOLIECCEe U3YUCHHS (HU3UKU
OCYIIECTBISATH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACATEIBHOCTh HHANBHIYyAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSTEIEHO (OPMYIIUPOBATh W AaKTYyaJHM3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEILHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHN MX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHNS B PACCMATPUBACMBIX (PH3NICCKHUX SBICHUSIX;

pa3pabaTbIBaTh IJIaH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MaTepUATbHBIX
Y HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESATEIHHOCTh, OIEHHBATH COOTBETCTBUE PE3YJABTATOB LEISM,
OIICHUBATh PUCKH MOCIIEICTBUH ESITETHHOCTH,

KOODAMHUPOBATh W BBINOJNHATh pPAadOTy B YCIOBUSAX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHIH )KHU3HEHHBIX MTPOOIIEM.

Ba3zoBble ucciaenoBarebcKue AelicTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (PH3UUEeCKON
HaYKH;

BJIAJICTh HAaBBIKAMH y4eOHO-HMCCIIE0OBATEIBCKON M MPOEKTHON JEATEILHOCTH B 00JacTh
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOUCKY METOJIOB PEIICHUS 3a1a4
(U3NIECKOTO COAEPIKaHMs, MPUMEHEHHIO PA3IMYHBIX METOA0OB TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETAIIHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JUYHBIX YYEOHBIX CHTYallHUsX, B TOM 4YHCIE TpU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlH3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelIeHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IMOJYYCHHBIE B XOJAE pCUICHUS 3aJadyd pPe3yJbTaTbl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMYJIHpPOBATh COOCTBEHHBIE 33aJauyd B 00Pa30BATEILHOW NIESATEIBLHOCTH, B
TOM YHCJIIE IPH U3Y4CHUH (PU3HKH,

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHUBATh MPHOOPETEHHBIHN OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HEICIATEIIBHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MOIXOIbI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOININE ATbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMU TOJydeHHUs WHopMaru (GU3NYECKOTO COAEP)KaHUS M3 HUCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOWCK, aHAIM3, CHUCTEMAaTHU3AlHI0 U
WHTEPIPETAINIO HHPOPMAIIH PAa3TUYHbIX BUJOB U (HOPM MpeACTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

WCIOJIb30BaTh CpeAcTBa WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3a7ad C COOOJICHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, MpaBoBbIX U
TUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOHN 0€301MacHOCTH;



CO3/1aBaTh TEKCThl (DM3MYECKOTO COACP)KAaHHs B PA3IMYHBIX (Qopmarax ¢ yd€Trom
HazHaueHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBHIOMpas ONTUMAIBHYIO (Qopmy
IIPEACTABIICHUS U BU3YaJIU3allUH.

KomMmyHukaTHBHbBIE YHHBepcaibHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHNE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYallui U CMSATYaTh KOHQIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIararb CBOIO TOYKY 3PEHHUSA C MCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U HHINBUIYaTbHON paObOTHI;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WIECHA KOJUIEKTUBA;

IIPUHAMATh LM COBMECTHOM JESATENbHOCTH, OPraHHW30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA TO €€ TOCTWKEHHIO: COCTAaBIIATh IUIAH AEHUCTBUHM, pACOPENENATh POIH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYXJaTh pe3y/IbTaThl COBMECTHOW pabOThI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOT0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLEHWBATHh UIECH C NMO3WIHWH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3WTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYalHsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIe 1elCTBHS
Camoopranmszauus:
CaMOCTOSITEIPHO OCYIIECTBIIATh TO3HABATEIBHYIO NEATEILHOCTh B 00JacTH (GU3UKH U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIPHO COCTABJISITh IIAH PEIICHUs] PacUETHBIX W KAauyeCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI TIPAKTUYECKOW paboThl ¢ y4€TOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANOYTECHUM;
JaBaTh OIEHKY HOBBIM CUTYaIHSIM;
paciIupsaTh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;
JIeaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
perieHue;
OIIEHUBATH MPUOOPETEHHBIN OIIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO JSPYIUIUMU B objactu (QU3UKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLUMOHAJIbHBIN HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;
BJIaJICTh HABBIKAMHM ITO3HABATEIPHON PEQUICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUI
Y MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPUEMBI peIieKCHu IS OLIEHKH CUTYallld, BEIOOPa BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
B npotiecce qocTrkeHNs TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (DPU3HKE NS
YPOBHSI CpEAHET0 OOIIero 00pa3oBaHUs y 00YYAIOMIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IpeanoIaraiomuii chopMUPOBaHHOCTD:



CaMOCO3HAaHUs, BKIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHOH SMOLIMOHATILHOM cpepbl, OBITH YyBEPEHHBIM B cele;

CaMOPETyJIMPOBAHMS, BKJIIOYAIOLIEro CaMOKOHTPOJIb, yMeHue IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJEHHUE, CIIOCOOHOCTH aqanTUPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIKOYAKOUIEH CTPEMJICHHE K JOCTHKCHHIO LEIU WU YCIEXYy,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JCHMCTBOBATh UCXOs1 U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUS, CIIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C APYTUMU
JIIOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3periaTh KOHQIUKTHL.

NPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 Kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMUPOBAHHOCTH Y O0yUaIONINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHHWU COBPEMEHHOMN
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B IMPAKTUYECKON
JIeSITEIILHOCTH JTFOJICH;

YYUTHIBATh TPAHUIBl TPUMEHEHUS HW3YYEHHBIX (PH3MUECKUX MOJEJCH: MaTepuaibHas
TOYKa, MHEepLHUalIbHasi CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENIO, MACATBHBIA Tra3, MOJENU
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUYEHHBIH HJIEKTPUUECKUN 3aps] MpU pelIeHUH
(bu3UYecKuX 3a1a4;

pacro3HaBaTh (U3MYECKHE SBICHUS (MPOILECCH) W OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKON TEOpPHH CTPOEHHUS BEUIECTBA U DJIEKTPOIUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MBM)KEHHE, CBOOOJHOE NaJIeHHE Tell,
NBIDKEHHE TI0 OKPYKHOCTH, WHEpIUs, B3aumojeicTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPIBIX Tel, U3MEHEHHE 00bEMa TeJl NpU HarpeBaHUU
(oxytakieHnn), TEeIJI0BOE paBHOBECUE, HCIIapeHHe, KOHACHCAlUs, JIaBJIEHUE, KpUCTAIIIN3allus,
KHUIIEHUE, BIAKHOCTh BO3/lyXa, IMOBBIIICHHE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEKIY MapaMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, SJEKTpHU3alus Tell,
B3aUMO/ICHCTBUE 3aPSJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBU)KEHUE, HCIOJb3ysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIlEeHrEe, CKOPOCTh, YCKOpPEHHUE, Macca Teja, CUia, UMIYJIbC Teja, KHHEeTHYecKas
SHEprusi, MOTEHLHUAaJIbHAs JHEPTus, MexXxaHudeckas paboTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTMHMCAHWU TMPABWIBHO TPAKTOBaTh (DU3MUYECKUH CMBICI HCIOJB3YyeMbIX BEIWYMH, UX
0003HaYEeHHSI U €IUHUIIBI, HAXOUTH (OPMYJIbI, CBSA3BIBAIONINE TAHHYIO (PU3MUYECKYIO BEIUYUHY
C IPYrUMU BEIHMYNHAMU;

OTHCHIBATh HW3YyYEHHBIC TEIUJIOBbIE CBOICTBA TE€N U TEIUIOBBIC SIBICHHUS, HCIOJB3YS
¢dbusznueckue BETMYMHBI: JaBJICHUE Ta3a, TeMmIepaTypa, CpeAHsSs KUHETHYecKas DSHepTus
Xa0THUYECKOTO JBIMIKEHHSI MOJIEKYJ, CpEeIHEKBaJpaTHYHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHssI 3HEprus, pabora rasa, KO3(pQHUIMEHT MOJE3HOTO AECUCTBHS TEMJIOBOTO
JIBUTaTeNIs; IPU ONMKUCAHUM MTPABUIILHO TPAKTOBATh (PU3NYECKUN CMBICI UCIIOJIb3yEMBbIX BEJTUYUH,
ux OoOO3HAUEHMs] W €IUHMIbI, HaXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYUHY C JPYTUMH BETUUYHMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEILECTBA U DJIEKTPUUECKUE SIBICHHUS
(mporieccsl), UCHOB3YS (PU3MUECKUE BEITUUMHBL: DJIEKTPUUECKUN 3apsfl, JIEKTPHUECKOe MOoJe,
HanpsOKEHHOCTh  TOJIA, MOTEHIUal, Pa3HOCTh IOTEHLMANOB; MpPH OINUCAHWU TPaBUIBHO
TPAaKTOBaTh (PU3MUYECKHH CMBICT MCIIOJIb3yEMBIX BEJIMYMH, UX OOO3HAYCHMsS] U €IUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUYUHAMU;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, UCHONB3yd (U3NYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemupHoro taroteHus, |, |l u |1l 3axkonsr HbroToHa, 3aKOH coxpaHeHus
MEXaHUYECKOHN 3HEPIUH, 3aKOH COXPAHEHUS MUMITYJIbCA, IPUHLIUI CYNEPIIO3ULIMH CUJI, IPUHLIUIT
paBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJEKYJIAPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHUYECKOW SHEPIMU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIEepaTypoil, NMEepBbId 3aKOH TEPMOJUHAMMKH, 3aKOH COXpPAaHEHUS
AJIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYHO (OPMYIHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMIIbI, 00JaCTH) IPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE TIPUHIIMIIBI ICHCTBHUS MAIIMH, TPUOOPOB U TEXHUYECKHX YCTPOICTB;
pa3nauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBINIOJIHATh SKCIIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUM W TPOLECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpH 3TOM  (QOPMYIHPOBATH
npobseMy/3ajadyy W TUNOTE3y Y4EeOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OMBIT U (OPMYIHPOBATH BHIBO/IBI;

OCYILIECTBISTh MpSMblE U KOCBEHHBbIE H3MEPEHUs (GU3NYECKUX BEIMYUH, MPU 3TOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M MCIMOJIb30BaTh H3BECTHBIE METO/bI OLIEHKU
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXIy (QU3NYECKUMH BEJIMYMHAMU C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHHH, MpU 3STOM KOHCTPYHMPOBaTh YCTaHOBKY, (UKCHPOBATh PE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (PM3WYECKUX BEJIMYMH B BUJIE TaOIHUI] U rpaHKOB, JeJaTh BBIBOJIBI
0 pe3ysibTaTaM HCCIeI0BaHMUS;

coOnrofaTh mMmpaBuwiIa 0€30MacHOrO TpyAa IpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOIro d3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENLCKOM W MPOEKTHOM AEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPAaTOPHOr0 000PyIOBAHNUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCHOJIb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYUHBI U (OPMYIbl, HEOOXOAUMBIE Ul €€ pEeLIeHMS,
IIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTD MOIyYCHHOT'O 3HAUE€HUs! (PU3HUECKON BEITMYMHBI;

pelaTh KayecTBEHHBIE 3aJayM: BBICTpAUBAaTh JOTMYECKH HEMPOTHBOPEUYMBYIO LIEHNOUKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MpPU pElICHUMH Y4eOHBIX 3aJad4 COBPEMEHHble HMH(POPMALMOHHBIE
TEXHOJIOTUU [yl TNOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMH W IPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIpPHOM MH(pOPMALMKU, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10JydaeMyt0 HH()OPMAIHIO;

NPUBOJUTH MPUMEPH] BKJIA/A POCCUHUCKUX U 3apyOCKHBIX Y4EHBIX-(U3UKOB B pa3BUTHE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 1O (HU3UKE B IOBCEIHEBHOM JKU3HU JUIA
oOecrieyeHus 6€30MaCHOCTH IIPU OOPALIEHUH C TPUOOpaMH U TEXHUUYECKUMHU YCTPOUCTBAMHU, JUIs
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTatTk B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIIAHUPOBATh paboTy
IPYIIBl, palMOHAIBHO paclpelesiiTh OO0f3aHHOCTH U IUIAHUPOBATh JICSATEIBHOCTH B
HECTaHJApPTHBIX CUTYyalUsAX, aJ€KBATHO OLICHMBATH BKJIAJ KaXJOrO M3 YYaCTHHKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K konmy oOyuenus B 11 ki1acce nmpeaMeTHble pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTb y OOyUarOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MecTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOMN
HAay4yHOM KapTUHBI MUDPA, B PAa3BUTUHU COBPEMEHHON TEXHUKU M TEXHOJIOTHH, B IPAaKTHYECKOU
JeATeNbHOCTH JII0JIeH, IeJIOCTHOCTh U €TUHCTBO (PM3HUECKOM KapTUHBI MUDA;

YUUTHIBATh TPAHMIBI TPUMEHEHUS U3YYEHHBIX (U3MYECKUX Mojeneil: TouyeuHbIN
AIEKTPUYECKUM 3apsifl, Jyd CBETa, TOYEUHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MO/JIEJIb aTOMHOTO si/Ipa MPpH PelIeHUN (GU3UUECKUX 3a/1a4;



pacrno3HaBaTh (PU3UYECKHE SBJICHHUS (TMPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKH U KBAaHTOBOW (DU3MKH: AJIEKTpUYECKas MPOBOJUMOCTD, TEIJIOBOE, CBETOBOEC,
XUMHUYECKOE, MAarHUTHOE JICUCTBUS TOKA, B3aUMOJICMCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHJYKIUSA, ACHUCTBME MArHUTHOTO TMOJs Ha MPOBOAHUK C TOKOM U JIBUXKYIIUHCSA 3apsf,
AJIEKTPOMArHUTHBIE KOJIEOaHUSI U BOJIHBI, IPSMOJIMHEIHOE pacpOCTPaHEHUE CBETA, OTPAKECHHE,
npenomwiieHne, uHTepdepeHusa, audpakinus W MOISIpU3ANUAS  CBETa, TUCIEPCUS CBETA,
doToanekrpudeckuii 3G dekt (GoTorPdeKT), CBETOBOE NaBlcHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAsI U UCKYCCTBEHHAs PAJHOaKTUBHOCTB;

OTNUCHIBATh M3YyYEHHBIC CBOMCTBA BEHIECTBA (DJICKTPUUYCCKUE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3JIMUHBIX CPEMl) M AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIECCHI),
UCTIONB3Ysl (DU3UYECKHUE BEIWYUHBI: DIIEKTPUUECKHHM 3apsij, CHJa TOKa, JJIECKTPUYECKOE
HaIpsDKEHUE, AIEKTPUIECKOE COMMPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOIBIKYIIAS CUTIA,
pabota TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Amrmepa, cuia JlopeHna, WHIyKTUBHOCTH
KaTYIIKWA, SHEPTUsl DJIEKTPUYECKOT0 M MArHUTHOTO TOJICH, MEePHOJ U 4YacToTa KoJieOaHWUU B
KoJieOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B IMPOIECCE TAPMOHUYECKHX DJIEKTPOMArHUTHBIX
KoJieOaHu#, (POKYCHOE pPACCTOSHHUE W OINTHYECKas Cuja JUH3BI, MPU OMHCAHUHU TMPABUIBHO
TPaKTOBaTh (DU3MYECKUN CMBICT HCIOJIB3YeMbIX BEIUYMH, WX OOO3HAUYCHUS] W EIUHUIIBI,
yKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BEIMUYNHAMU;

OTMCHIBATh M3YyUYEHHBIE KBAHTOBBIC SIBIICHUS W TIPOIIECCHI, MCHOJB3YS (HU3UUYECKUE
BEJIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTUS U
UMITYJIbC  (POTOHA, TIEPUOJ TOJypacmaaa, dSHEPTUs CBSI3M AaTOMHBIX sJ€p, MPHU OIMHUCAHUU
MPaBUWJILHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCIOJIB3yeMBIX BEJIWYWH, WX OOO3HAUEHUS U
€AVHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE NAHHYIO (DU3UYECKYIO BEIMYHMHY C JPYTUMH
BEJIMYNHAMH, BBIYUCISITH 3HaYCHUE (PU3UYECKOM BEIIMUNHEI;

aHAIM3UPOBATh (DU3UYECKUE TPOIECCHI U SBJICHUS, MCTOJB3Ys (DU3UUYCCKHUE 3aKOHBI
npuHOUIbl: 3akoH Owma, 3aKOHBI MOCIEAOBATEIBHOTO M MapaUICIBHOTO  COSAMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIEKTPOMAarHUTHOW HWHIAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PACIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI MPEIOMIICHHS
cBeTa, ypaBHeHHWe OuWHmTeHHa I (oTodddekra, 3aKOH COXpaHEHUS DHEPrUH, 3aKOH
COXpaHEHUs HMIIYJIbCa, 3aKOH COXpPAHEHHUS OJEKTPUUYCCKOTO 3apsja, 3aKOH COXPaHCHHS
MacCOBOI'O YHCJa, MOCTyJaThl bopa, 3aKOH pajMOAKTUBHOTO pacmazia, Mpu 3TOM pa3indyaTh
CJIIOBECHYIO (POPMYJIIMPOBKY 3aKOHa, €r0 MAaTeMAaTHYECKOE BBIPAKECHHE MU YCIOBUS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIPENIeTIATh HAMpaBJICHWE BEKTOPA WHAYKIIMM MArHUTHOTO TIOJISI TIPOBOJHUKA C TOKOM,
cuibl AMriepa u cuiibl JlopeHna;

CTPOHTDH M OITUCHIBATh U300pAKEHHE, CO3/IaBAEMO¢€ IIJIOCKUM 3€pKaJIOM, TOHKOU JIMH30;

BBITIOJTHATh IKCIEPUMEHTHI 10 HCCICAOBAHHIO (DU3HYECKUX SBJICHHH M IPOIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX M  KOCBEHHBIX HU3MEpPEHHWil: mpu 3ToM  (HopMynupoBaTh
npoOneMy/3ajadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPeI0KEHHOT0 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSMbIE U KOCBEHHBbIE H3MEPEHUs (GU3NYECKUX BEIHYWH, MPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO W3MEpPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIbl OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIHUMH C UCIOJIb30BAHUEM TMPSIMBIX HU3MEPEHUIA:
MpU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHKCHPOBATH PE3YyNbTAThl MOJY4YEHHOW 3aBHCHUMOCTH
¢bu3nuecKuXx BENWYMH B BHUAE TaOMUIl M TpauKOB, JelaTh BBIBOABI 1O pe3yibTaTaMm
HUCCIICIOBAHHUS;

cobOmrofarh mMmpaBwiIa 0€30MacHOrO TpyAa MPU TPOBEIACHUHM HCCICIOBAaHUN B paMKax
y4eOHOTO OJKCIEePUMEHTa, Y4eOHO-HUCCIEeNOBATENILCKOW U TPOEKTHOW JEeSATENbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOPaTOPHOTO 000PYIOBaHUS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENBIO, HCIIONb3Ys
¢u3nyecKkre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAJIM3a YCIOBHS 33Ja4dl BHIOUPATh (PU3HUUECKYIO
MOJIeNb, BBIICNATh (DU3UYECKHE BEIMYMHBI U (OPMYINIBI, HEOOXOAMMbIE Ui €€ pelIeHHS,
IIpOBOAUTD paC‘IéTBI 1 OLICHUBATL PCAJIbHOCTD IMOJTYYCHHOT'O 3HAYCHHUA (1)I/I3I/I‘I€CKOf/'I BCINYHNHBI,

peiiaTh Ka4CCTBCHHBIC 3aadu: BBICTPAHMBATH JIOTHYCCKU HCHIPOTUBOPCUHHUBYIO LCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

HCIOJIb30BaTh IPU pElIEHMH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(QOpPMAIMOHHbIE
TEXHOJIOTUU JUI TIOWCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TPEACTABICHUS Y4eOHOH |
Hay4HO-TIOMYJSIPHON HWHMOPMAIMHU, MOJYYEHHONW U3 pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHAJTM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3iuyaTh
yCIIOBHUS UX 0€30I1aCHOTO UCIOJIb30BaHUs B TOBCEIHEBHOM KU3HH;

MPUBOJIUTH MPUMEPHI BKJIAAAa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

HCIIOJIB30BATh TCOPETUUCCKUC 3HAHUA 110 (1)I/I3I/IK€ B HOBC@I[HGBHOﬁ KU3HU I
obecrnieueHns 0€30MacHOCTH MpU OOpallleHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXPaHEHHS 3/I0pPOBbS U COONIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIe C BBHIIIOJHEHUEM Pa3IMYHBIX COLUATIbHBIX POJIEH, IUIAHUPOBATh paboTy
rpynmnsl, paoyuoOHaJIbHO pacCHnpeaciisiTb 00s13aHHOCTH U IIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJC€KBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

Temarndeckoe TIAHUPOBAHHWE COCTABJICHO C y4eTOM paboyeil mporpamMmbl BOCIMTaHHs. BocmuTaTenbHBIH MOTEHIMAT TpeaMeTa

obecrieynBaeT peam3annio CICAYIOMUX HEJICBLIX MIPUOPUTETOB BOCIIUTAHUA:

HpascTBenHOE BocniuTanue - GopMupoBaHHE CO3HAHUS CBSI3U C OOIIECTBOM, OCO3HAHMSI MPAKTHYECKOW 3HAYUMOCTH TOTO MIIM HHOTO
OTKPBITHS, 0CO3HAHUS 3HAUUMOCTH 3TOTO OTKPBITHS Ha IYTH HUBUIM3ALNHU YEIOBEUYECKOT0 00IIECTBA, BOCITUTAHUS YBOKEHUS K
VYEHBIM M HX TPYIy, GOPMHPOBAHUS YCTOWYNBBIX HPABCTBCHHBIX YYBCTB, BEICOKOW KYJIBTYPHI MOBEJICHHS KaK OJTHOM U3 TJIABHBIX
MIPOSIBIICHUH YBaXKEHUS YETIOBEKA K JIFO/ISM.

[TaTpuoTnyeckoe BocnuTaHue - GOPMUPOBAHUE YBAXKEHHUS K CBOEH CTpaHe, CBOEMY HapOay UYepe3 yBaKEHUE K POCCUNCKUM U
COBETCKHM YYEHBIM, UX OTKPBITUSIM

DcTeTnyeckoe BOCIUTAaHNE - POPMUPOBAHUE OINPENIETIEHHOIO AICTETUYECKOTO0 OTHOILIEHUS YeJIOBEKa K A€HCTBUTEIBHOCTH IOCPEICTBOM
WCIO0JIb30BAHUS PA3IMUHBIX KaHPOB JIUTEPATYPHOTO UCKYCCTBA Ha YpOKax, 0OCYK/IEHUSI Pa3BUTHUS KyJIbTYpHOH KU3HM Halle CTpaHsbl,
LMBUJIU3AIMHU YeJIOBeUecTBa Oaroaaps aneKTpuduKanuu, n300peTeHusIM paano, TelneBuaeHus, GoTorpapum. ..

DKOJIOTHYECKOE BOCIIMTAHNE — Yyepe3 00CYK/IeHHE Ha YPOKaX He TOJIbKO O MPUCYTCTBUU (U3UKH B HALIEH KU3HU, HO U BIUSTHUU
NeSITeIbHOCTH YeJIOBEKa Ha 3KoJIornto 3emiu. M oT Toro, Kak Jou, U s, © MOM YY€HUKH, OyIyT COAEHCTBOBATh YIYUIIEHUIO 3KOJIOTUI
MIPUPO/IbI, 3aBUCUT Oyyllee IIaHeTh!!

BocnuTaTenbHbli acniekT 310poBbe COEpEeKEHUs HApaBieH HAYYUTh OpPTraHU3aluy )KU3HH JIETeH B YCIIOBUSAX FOCYAapCTBEHHOTO
YUPEXKJIEHUS! CPECTBOM COOJIIOJICHUS] PEKUMHBIX MOMEHTOB, BOCITUTBIBATh CTPEMJICHUE 3a00TUTHCS O CBOEM 3/10POBbE, HAYYUTh BECTU
ce0s B 9KCTPEMAaJIbHBIX CUTYaIUsAX, YMETh COXpPaHATh XJIaIHOKPOBHE, caMO00OiafjaHle, He BIIaAaTh B AHUKY, IPaBUIIbHO A€WCTBOBAThH
nipu pa3auaHbXx UIl, oka3piBaTh MOMOIIH MOCTPaAaBIIMM. MOYKHO TponaraHupoBaTh aKTHBHBIN 3J0POBBIN 00pa3 KU3HU CPEIH
MOJIOJIC’KU Ha MPUMEPAX YUCHBIX.

10 KJIACC
Kosn4yecTBo yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne n/m porpamMMbl Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 0Bpa30BATETLHEIC
padoTsbI padoThbI pecype
Paznen 1. PUSUKA U METO/AbI HAYUYHOI'O IIO3HAHUSA
11 ®du3rKa 1 METOIbl HAYYHOTO TIO3HAHUS 2 bubmmorexa [IOK
' A i https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 2



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

Pa3zpgen 2. MEXAHUKA

bubmuoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bub6mmoreka [{OK
22 Aumamita ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 6 bubnmorexa [TOK
' https://m.edsoo.ru/7f41bf72
Wroro mo pazmeny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuorexa [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
3.2 OCHOBEI TEPMOMHAMHKN 10 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuoreka [IOK
' daz30BbIC MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bu6mmoreka [JOK
4.1 DEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
492 [TocTostHubIN 251eKTpUYeCKHil TOK. Toku B 12 bubmuoreka [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
11 KIIACC

Nenn/m | HammeHoBaHHe pa3iesioB H TeM

KoanuecTBo 4acos

DJIEeKTPOHHBbIE



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

NPOrpaMMblI

(undposbie)

Konrpoabubie | IIpakTuyeckue
Bceero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcnbl
Pazpea 1. JIEKTPOJAMHAMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 1 bubnuorexa [JOK
' WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndeckue 1 IeKTPOMarHuTHbBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2:3 Onrika 10 0 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJHLHOCTH

31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
. bubnuoreka [JOK
4.1 OJIeMEHTHI KBAHTOBOU OIITUKH 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMUHU M aCTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

No KoJsnyecTBo yacoB Jata DJIeKTPOHHBbIE HU(PPOBbIE

u/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue W3ydenus o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl

1| oy momms nommm i BuGmnorexa LIOK

¥ A https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEr0 MUpPa
Ponb u Mecto pusnku B
(hopMUPOBaHUHU COBPEMEHHOM bubnuoreka [JOK

2 . 1 )

HAYYHOU KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEITLHOCTH JIFOIeH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nemkenus. [lepemerienue, https://m.edso0.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE

o | Do mpmemmetos | B LOK
i 5 YCKOp https://m.edsoo.ru/ff0c3620
MIPSIMOJTMHENHOE JIBHKEHUE

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c372e

6 EEE?I(ZJII{I;I&I;CE:;: flzﬁf}?:; ?[.O‘IKI/I 1o 1 bubmorexa LIOK

p https://m.edsoo.ru/ff0c39cc
OKPY>KHOCTHU
7 CrapToBas IMarHOCTUKA 1
8 | Tomnon Mnopraransmste cxcrens i BuGnorexa LIOK
' P https://m.edsoo.ru/ff0c3be8
orcyerta. [lepBblii 3akoH HproTOHA
o | cynepmoumm cum. Bropot saro i buGworexa LIOK
yrep 1 ' P N https://m.edsoo.ru/ff0c3be8
HeproToHa [u1si MaTepualibHOW TOYKH



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

Tperuii 3akoH Hprorona mis

bubmuoreka [JOK

10 MaTepHAaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO Tsarotenus. Cuma

11 TSKECTH. HGII))Baﬂ KOCMHYECKast bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akon ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHust. Cuiia CONpOTUBIICHUS TIPU bubnuorexa [JOK
IBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE ¥ BpamaTelIbHOE

14 JBIKEHNE a0COIIOTHO TBEPIOTO bu6mmoreka [IOK
tena. MomeHT cuitbl. [lmedo cuiibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPJOTO TeJIa
Nmnynbc maTepuaabHON TOYKH,

15 CHUCTEMBbI MaT€PUAIIbHBIX TOYEK. bubmuorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBUYKEHHE
PaGota 1 MOIIHOCTH CHUIIBL

16 Kunernueckas sneprust bubnmuoreka [JOK
MarepHaabHOW ToUKH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPruu
[ToTeHnuanpHas SHEPrusl.

[ToTenuuansHas sHEPrust 0
17 I[e(l)opll\-[/IHpOBaHHOﬁ gpwg;gyr bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[loTenumanpHas 3HEprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHnuanbHbIe U
HEMOTeHINANbHbIe CUITbL. CBS3h Bubmiorexa LIOK
18 paboTHI HETTOTEHIIUATIBHBIX CHJI C

H3MEHEHHEM MEXaHUYECKOU OHEPTUn
CHCTEMBI Te1. 3aKOH COXpPAaHCHUA

https://m.edsoo.ru/ff0c478c
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MEXaHUYECKON YHEPIrUH

19

JIaboparopHas pabota
«HccnenoBanue cBsA3U pabOThI CHIIbI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH TeJla Ha IPUMEPE
PACTSKEHUS PE3UHOBOTO JKI'yTa

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3akoHBI
COXPAHEHHUS B MEXAHUKE)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
Teopun. bpoyHOBCKOE NBHKEHUE.

Ancpdysus

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABUKECHUS U
B3aUMOJIECIICTBHUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJIBIX Tl

23

Macca monekyn. KonnuectBo
BeniectBa. [locrosanas ABoraapo

24

TemoBoe paBHOBeECHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

25

Wneansueiii raz B MKT. OcHOoBHOE
ypaBHenne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHUE
MenneneeBa-Kianeitpona

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]ly HapaMeTpamMH COCTOSTHHSI



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

pa3peKEHHOTO ra3a»

H3ormporiecchl B H1€alIbHOM ras3e u

bubmuoreka [JOK

29 uXx rpaduyeckoe npeacTaBICHUE https://m.edsoo.ru/ff0c570e
Bnyrpennss sHeprus
TEPMOAMHAMHYECKOU CUCTEMBI H
30 crocoObI €€ n3MeHeHus. Konmaectso bubnuorexa [JOK
TEIIOTHI ¥ paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTFHOTO
rasa
31 Buasr Tenonepenaun bubmaorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VneapHas TEMIIOEMKOCTE BEIECTBA.
32 KonndecTBo TEMIOTHI MpH bubmuorexa [JOK
Tersionepenayde. AanadaTHbIH https://m.edsoo.ru/ff0c5c36
TIPOIIECC
[TepBrIil 3aKOH TEPMOAMHAMUKY U bubmuorexa [JOK
33 .
€ro MPUMEHEHHUE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
| Horommmorm wouscon B LOK
' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunmun nevicteus u KII/ bu6mmoreka [JOK
TEIUIOBOM MallluHbBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJOTHYECKHE MPOOIEMbI
TEIUIOPHEPTEeTHKU
38 Sﬁ%ifﬁ;ﬁi:p (1?1/1:31/11(31 OcHOBBI bubmorexa HOK
' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKIY
w | e B 10K
’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKIY
40 [TapooGpazoBaHue U KOHCHCAIMS. bubnuoreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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Hcnapenue u kuneHue

https://m.edsoo.ru/ff0c63b6

AOCOJIOTHAS U OTHOCUTEbHAA

bubmuoreka [JOK

4 IBIJ;;XHOCTI’ Bostyxa. HackiuenHsii https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammueckue u
2| enoners speranton Kowae ubmorera LIOK
P RHA https://m.edsoo.ru/ffoc65f0
kpuctaybsl. CoBpeMeHHbIE
MaTepuaibl
8| Yaemman renora nransennn, Bubmiorera LIOK
a : https://m.edso00.ru/ff0c6708
CyOnumariust
bu6mmoreka [IOK
44 VYpaBHeHUe TEIIOBOrO OanaHca https://m.eds00.ru/f0c6820
g | oo Srempscd Bumorea 0K
DAL A P https://m.edsoo.ru/ff0c6bcc
3aps10B
o | Hpomom e Bumorea 10K
YHPOBOA ‘ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs ANEKTPUUECKOTO0 3apsiaa
g | et wpon o Bumorera 110K
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpsx€HHOCTD 21EKTPUYECKOro
48 noJist. [IpuHIun cynepno3unuu bu6mmoreka [JOK
SIEKTPUYECKHX MONer. JInHuU https://m.edsoo.ru/ffoc6df2
HanpsKEHHOCTH
g | room o mempocrecon Bumorera 110K
' HHa. https://m.edsoo.ru/ffoc6f00
MOTEHIMAJIOB
50 [IpoBOAHUKH U AUDIIEKTPUKH B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

I[I/IBHCKTPI/I‘-ICCKaH IMPOHHULIACMOCTb

51

Onexrpoémkoctb. KonaeHncarop

bubmuoreka [JOK
https://m.edso0.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIJI0OCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopnas padoTta "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaropa'

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOITMPOBAIHLHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DIIEKTpOCTaTUYECKas 3alUTa.
3a3eMiIeHHE AIEeKTPOIpruOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €70
cymectBoBaHusl. [loCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa LEenu

56

[TocnenoBarensHOE, apauieIbHOE,
CMEIIIaHHOE COEAMHEHUE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne 3/1C nctouHnka TokKa u
€ro BHYTPEHHET'O COITPOTUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

aﬂeKTpOHHaH MpOBOAUMOCTD
TBép,Z[LIX METaJJIOB. 3aBHCUMOCTD



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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COIIPOTHUBIICHUS METAJUIOB OT
temneparypbl. CBEpXIpOBOJUMOCTh

DNEeKTpUYECKUN TOK B BaKyyMe.

60 . 1
CBoiicTBa AMEKTPOHHBIX MTYYKOB
[MomynpoBOAHUKH, UX COOCTBEHHAS

61 U IPUMECHAsI IPOBOIUMOCTb. 1 bubnuorexa [JOK
CaoiicTBa p—N-miepexo/a. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE MPUOOPHI
DNeKTpUUECKUi TOK B PaCTBOPAX U

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIHALIUS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEKTPUYECKUI TOK B ra3ax.

63 CamoCTOsATENbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITEIbHBINA Pa3psiL. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DNeKTpuYeCcKrue MpruoOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnmuoreka [JOK
«DIEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme

66 «Qnekrpocraruka. [locTossHHBIN 1 bubnmuorexa [JOK
SIIEKTPHYECCKHIA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpellax»

67 VYpox 0600mmenus no kypey 10 1
KJlacca

68 Hrorosas koHTpoJibHast paboTa B 1 bubnuoreka [IOK
paMKax MpOMEKYTOYHOH aTTECTAINH https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(poBbIE

Jrj;-)n Tema ypoka Beero Konrpoasubie | IlpakTuueckue II/I[:;‘?CHI/IH o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl

[TocTostHHBIE MAarHUTHI M KX

1 B3auMoO/IeiicTBHE. MarHUTHOE ToJIE. 1 bubnuorexa [JOK
BekTop MarHuTHOW UHTYKITHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIIMHU
MarauTHO€ 10JIe MPOBOJIHUKA C

2 TokoM. OmbIT Dpcrena. 1 bubnnorexa [JOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlelicTBME€ MarHUTHOTO TOJIST HA 1 bubmuorexa [JOK
POBOJHUK ¢ TokoM. Crita AMniepa https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha

4 JBIOKYITYIOCS 3apSKEHHYIO 1 bubmuorexa [JOK
yactuily. Cuna Jlopenra. Pabora https://m.edsoo.ru/ff0c9ac0
cunbl JlopeHia
DNeKTpOMarHUTHASE MHIYKIIHS.
[ToTok BekTOpa MarHUTHOM Bubnmorexa [IOK

> uHayKan. NC VHAYKIIH. 3aKon ! https://m.edsoo.ru/ff0c9df4
ANIEKTPOMArHUTHOM UHIYKIIHH
®dapajes

6 Bxoanas koHTpoJIbHAS paboTa 1

, JlaGopaTtopHas pabota . . Bubmiorexa LIOK
«HccnenoBanue siBIEHUS .
3JIEKTPOMArHUTHOM MHIYKIIN https://m.eds00.ru/ff0cal 50
NunykTuBHOCTSH. SIBIEHUE
camounuaykiuu. DJ1C bu6mmoreka [JOK

8 CaMOMHYKIHH. JHEPIH ! https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.
DIEKTPOMAarHUTHOE MOJIe



https://m.edsoo.ru/ff0c9778
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TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHMTHI,
JJIEKTPOIBUTATEIb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII,
MHJYKIMOHHAs I1eYb

10

Ob6o06maromuii ypok «MarautHoe
noJjie. DIeKTpOMarHuTHaS
WHIAYKIHA»

bu6mmoreka [IOK
https://m.edso0.ru/ff0cab82

11

KonTponbHas pabora no teme
«MarsauTtHoOe 1noue.
BJ'IGKTpOMaFHI/ITHaﬂ HWHAYKIHS>

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
kosebanus. 'apmMoHnyeckue
KosjeOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpanienue suepruu

bu6moreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanne 3aBUCHIMOCTH
nepuoa MaJibIX KoJieOaHu# Tpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI

rpy3a»

14

KonebaTenbHbIN KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJiebaHus B UA€aTbHOM
KoJiebaTenbHOM KOHTYpe. AHANIOTUs
MEXIY MEXaHUYECKHUMH U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUH B UICAILHOM
Kos1e0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

Hpe,[[CTaBJ'IeHI/IC 0 3aTyXaromux
KOJICOAHUSX. BLIHY)KIICHHBIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chb86
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MEXaHMYECKUE KOJICOaHus.
Pesonanc. BeiyxneHHbIe
BHCKTpOMaFHI/ITHI)Ie KOJI€63.HI/I$I

17

[TepemeHHBIN TOK.
CuHycouaanbHbli IepeMeHHbINH TOK.
MoniHOCTh NEPEMEHHOTO TOKA
AMIUIMTYIHOE U AEUCTBYIOLIEE
3HA4YECHHME CWJIBI TOKA Y HANPSDKEHUS

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponssBoactso,
nepenava v noTpedieHue
ANEKTPUYECKON YHEPTUU

19

YCTpOoCTBO U MPAKTHUECKOE
IIPUMEHEHHE INEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JINHUM AJIeKTpoTiepeaad

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKHU MPH
MIPOU3BOACTBE IEKTPOIHEPTUH.
KynpTypa ncnonbs3oBanus
ANIEKTPOIHEPTUH B MTOBCETHEBHOU
AKU3ZHU

21

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpoCcTpaHEHHS U
JuirHa BoJiHbl. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CkopocTh 3ByKa. [ poMKocTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

ONEeKTPOMAarHUTHBIE BOJIHBL UX
cBoMcTBa U cKopocTh. Illkana
JJIEKTPOMArHUTHBIX BOJIH

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHH paaguoOCBA3U U
TeneBuaeHus. Pa3Butue CpcaAcTB
CBs3U. Paguomokanus



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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o5 Kontponsnas padora «Konebanus u bubmuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssmonurHeENHOE pacpoCTpaHEHHE
26 CBETa B OJTHOPOJHOMU Cpejie. bubnuorexa [JOK
Todveunslii ncTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
KEHUE CBEeTa. 3aKOHBI
27 OOTTpp;meeHH; cCBeeT:. ézc(;poeHHe bubmorexa LHOK
y https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B IJIOCKOM 3€pKajie
[Ipenomnenue cera. [lomHoe
28 BHYTpPEHHEE OTpaKEeHUE. bubnnorexa [JOK
[MpenenbHBIA Yo MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUS
29 JlabopaTtopHnas pabota «3mepenue bubmuorexa [JOK
MOKAa3aTelis MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30| s mime. Dopuyra romon e BuGnorera LIOK
’ ' https://m.edsoo.ru/ffOcddle
YBennueHue JIUH3bI
31 Pemenue 3amay no reme "JIuuser"
Hucnepcus cBeta. CoXXHBIN COCTaB
32
Ocnoro ceera. LBer.
33 HNurepdepennus ceeta. udpakmms bubmuoreka [JOK
cera. JludpaxkironHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Monspusanus ceTa https://m.edsoo.ru/ffOcf02e
OnTuueckue MpuOOPHI U YCTPOICTBA
35 U yCJIOBHS MX 0€301acHOTO
MIPUMEHEHHS
['paHuIel NPUMEHUMOCTH
36 KJIaCCHYECKOM MEXaHUKH. bu6mmoreka [JOK

[TocTynare! crienuanbHOU TEOPUU
OTHOCHUTEJILHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTENBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIICHUE JITTHHBI
DHeprus U UMITYJIbC
38 pensaTuBUCTCKOM yacTulbl. CBs3b bubnuorexa [JOK
MacChl C SHEPTHEH U UMITYIIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
KonTponsnas pabora «OnTuka.
39 OCHOBBI CHIEIMAILHOM TEOpUN BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTHY
40 ®ortonsl. opmyna [1nanka. bubnnorexa [JOK
DHeprus U UMIyJbc HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTEOBAHNE
bu6moreka [IOK
4 dorosberra. Onerrst AT https://m.edsoo.ru/ffOcffcd
3akonbl poTodPdekxra YpaBHEHNE Bubmiorexa [[OK
42 OitamTeiHa 115 hoTodrddekra. https://m.edso0.ru/ff0d015e
«Kpacnas rpanuma» porodddexra " '
HaBaenne ceera. OnbiTol I1. H.
. bu6mmoreka [IOK
43 JCIBeefiTzz[eBa. XUMHUYECKOE NEUCTBUE https://m.edso0.ru/ff0d04a6
TexHuyeckue ycTpoicTBa u
44 MIPaKTUYECKOe MPUMEHEHHE:!
(dhoToseMeHT, (HOTOIATUHK,
coJiHe4Hasi OaTapesi, CBETOIUO T
45 Pemenue 3aga4u no teMe « JI€EMEHTEI bu6mmoreka [JOK
KBAHTOBOM OITHKU https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pesepdopna o paccesiauro o- ﬁtﬁlggl;ll(;]:iz%zcl)lc)orﬁ/ffo 4091a
yactuil. [ImanerapHas MoJens atoma — '
47 [Tocrynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u noromnieHue GoToHoB
IIPH IIEPEXOE aTOMA C OJTHOTO
YPOBHS 3HEPruM Ha Apyrou. Buasl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BousHOBBIE CBOMCTBA YacTuLl. BoJIHBI
ne bpouns. KopryckymnspHo-
BOJTHOBOH Jyanu3M. CriOHTaHHOE U
BBIHYXJICHHO€ U3JTyYCHHUE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBbITHE PATUOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PAANOAKTUBHOI'O U3ITYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
n3inydeHus. BnusHue
PaIOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacniaj. ['aMma-u3iydeHue

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
SnepHsie peakuuu. SaepHbIi
peaktop. [IpoGiemsbl, MepCIeKTUBEI,
AKOJIOTMYECKUE aACIICKTHI SIECPHON
SHEPTeTHKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJyieMeHTapHble YacTullbl. OTKPBITHE
MO3UTPOHA. MeTo 1l HAOTIOICHUS 1
pEerucTpalmu JIeMEHTAPHBIX
yactul. Kpyrnslii cron
«DyH1aMeHTaIbHbIE
B3auMoJieiicTBUS. EMMHCTBO
(bu3nUecKoi KapTHHBI MUPA»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0ro Heda. Co3sesaus,



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

SIPKUE 3BE3bl, IUNIAHETBI, UX
BUaMMOE JBIKeHue. ColIHeUHAsS
cucremMa

56

Connue. ConHeyHasi akTUBHOCTb.
Wcrounuk sHeprun CosHIa U 3BE3]1

57

3BE3/bI, UX OCHOBHbBIE
XapaKTePUCTUKHU. 3BE3/IBI TIIABHOM
IIOCJIE0BATEILHOCTH. BHyTpeHHee
cTpoenue 3B€31. CoBpeMEeHHbIE
MIPEJCTAaBICHHS O TIPOUCXOKIACHUU H
sBostoniy CoJHIIA U 3BE3]T

58

Mneunsii [1yte — Hama
lNamakTuka. [lonoxenne u
nskenne CoiHna B [amakTuke.
lNamaktukn. YE€pHbIE ABIPHI B siApax
TaJIaKTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopust boisbiioro B3peIBa.

60

PennkroBoe nznydeHue.
MeraraiakTuka

61

Hepemennsie npo0iembl
aCTPOHOMHHU

62

O6o6matomuii ypok. Ponb dhusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAIBLHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(U3HUKHN ¥ aCTPOHOMHUH B
COBPEMEHHOMN HAYYHOHN KapTUHE
MHpa

64

Oo6o6maromuit ypok. Posb
(bu3MUECKO TeOpHH B




(opMUpPOBaHUU TPEACTABICHUN O
¢bu3nvecKoil KapTHHE MUpa

Oo6o06maromuit ypok. Mecto
($u3NIEeCKOi KapTUHBI MHpa B

65 00II1eM psITy COBPEMEHHBIX 1
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUI O TPUPOJIE

66 O606maromuit ypok no kypey 11 1
KJj1acca

67 BIIP 1
Hrorosas koHTpoJbHAs paboTa B

68 pamkax HpOMexI:yTquoff 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
aTTeCcTaIluu
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784







		2023-09-01T23:41:43+0500
	Довгань Людмила Николаевна




