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[IporpamMma o ¢u3MKe Ha ypOBHE CpEIHEro OO0Imero oOpa3oBaHMs COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHMS MPOrpamMMbl cpeanero odmero obpasosanus ®I'OC COO, Ha
ocHOBe (henepanbHON paboueit mporpammel yaeOHOro mpeamera «Dus3mkay, a TaKkkKe OPUEHTHPOBAaHA
Ha IIeJIeBbIe PUOPHUTETHI, CPOpMyIMpOBaHHbIE B (heaepabHON pabodei mporpaMme BOCIIUTAHUSL.

Ha u3yuenue ¢puzuku (6a30BbIi ypOBEHB) Ha YPOBHE CPEHETO 00IIero 00pa3oBaHUs OTBOIUTCS
136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o mnpupoje. HayuHele MeToApl IMO3HAHUSA OKpysKaroumero mupa. Pousb
9KCIEPUMEHTA U TEOPUH B MpOIiecce MO3HAHUS MPUPOAbI. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue puU3NUYECKUX SIBJICHUN U nporeccoB. Hayunslie runoressl. @u3ndeckue 3aKOHbI
1 Teopud. ['paHuIbl MPUMEHUMOCTH GU3NYECKUX 3aKOHOB. [IpuHIIUIT COOTBETCTBUSL.

Ponp um mecto ¢usuku B (HopMHpOBAaHMM COBPEMEHHOW HAay4YHOM KapTUHBI MHpa, B
MIPAKTUYECKON JEATEIBbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBbie U ITU(POBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndueckoe aBIbKeHHE. OTHOCHUTETBHOCTH MEXaHWUEeCKOro ABIDKeHUsS. CucreMa oTcuéTa.
Tpaexropus.

[Tepemenienne, CcKOpocTh (CpemHssI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPECHHE
MaTepHalbHON TOYKH, MX MPOEKIMU HAa OCH CUCTeMbl KoopauHaT. ClokeHHe NepeMelieHud u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABWXKeHWe. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MEPEMEIICHUS MATEPUAIbHON TOYKU OT BPEMEHH.

CBoOoaHOE TazieHne. Y CKOpeHHe CBOOOHOTO TaACHHS.

KpuBonuneiinoe npumxenue. JBuxeHne MaTepuaaibHONM TOYKH MO OKPY>KHOCTH C IOCTOSIHHOM T10
MOJYJIF0O CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHas CKOpocTh. llepwon m yactota oOparieHus.
LlenTpocTpeMUTEILHOE YCKOPEHHE.

TexHuueckue yCTpoHMCTBAa M MPAKTUYECKOE MPUMEHEHHE: CHUIOMETpP, IBHKEHUE CHapsIOB,
LIETTHBIE U PEMEHHBIE Mepelayu.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MILTIOCTPAIU KHHEMATHYECKUX XapaKTEPUCTUK JIBUKCHHUS.

[IpeobOpa3zoBanue NBMKEHUH C UCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaCHHUS.

Hamnpagnenue ckopocTy npy JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yueHrne HepaBHOMEPHOTO ABMKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanne COOTHOLIECHUSI MEXAY NYTAMH, MPOWIECHHBIMU TEIOM 3a MOCIEI0BaTEIbHBIC
paBHbIE MPOMEXYTKH BPEMEHH MpPH PAaBHOYCKOPEHHOM JIBM)KEHMHM C HAayalbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3yueHue NBUKEHHUS IApUKa B BA3KOM KUJIKOCTH.

N3ydenne nuxeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. JTunamuxa



[Ipunuun orHocutensHOcTH ['aymmnes. Ilepseiii 3akoH Herorona. MHepumanbHbIE CUCTEMBI
OTcuéTa.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cwil. Bropoit 3akon HeroToHa 1 MaTepuanbHOM
Touku. Tpernii 3akoH Hpl0TOHA [U1sl MaTepUAIIBHBIX TOYEK.

3akoH BceMHpHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenne. Bunpl Tpenus (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBKEHUS W cuia TpeHus nokos. Koadduument tpenms. Cusa CONpPOTUBICHHS NPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHo€E U BpaliaTeabHOE JBUKEHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCHUTEJNBHO OCH BpaumieHus. [lmeyo cuiibl. YCioBusl paBHOBECHSI TBEPIOIO
Tena.

TexHuueckue yCTpOWCTBA W MPAKTUUECKOE TMPUMEHEHHE: TMOAIIMITHUKK, JBUKEHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIUX TEJ.

Bropoii 3akon HeroTona.

N3mepenue cui.

CnoxxeHue Cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(opMaIiu.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOAbEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYeHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nuxeHns Opycka 1o HaKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM 00pasIle,
oT ux Jaedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TENIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 8 MEXAHUKE

Nmmynbe mMarepualbHOM TOUKH (Tena), CHUCTEMbl MaTepUaNbHBIX To4yeK. VIMIynbCc cuibl u
M3MEHEHNE UMITYJIbCa TeJla. 3AKOH COXPAHEHUS UMITyJibca. PeakTuBHOE ABMKEHUE.

Pabora criel. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MarepuaibHOi TOUKU. TeopeMa 00 N3MEHEHUU KUHETHYECKON SHEPTHUH.

[lorenumansuas sHeprus. [loTeHuuanbHas sSHeEprus ynpyro AeQOpPMUPOBAHHOM MPY>KUHBI.
[ToTenuuanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHunanbHple M HEMOTEHUMANbHbIE CcUJbL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHNEM MEXaHWYECKON SHEPTrUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckue yCTpOICTBA M NIPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEpP, MPYKUHHBINA
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBMXKEHUE.

Ilepexon moTeHIIMATBEHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne abCOTIOTHO HEYIPYTOro yapa ¢ TOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW DHEpPTruu Tella Ha MpuMepe
pacTSKEHUS PE3UHOBOIO KIyTa.

Pasnen 3. MoaexysipHasi puznka ¥ TepMOIMHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul



OCHOBHBIEC TOJIOKECHUSI MOJICKYJIAPHO-KHHETUYECKOH TEOpUHM M HMX OIBITHOE OOOCHOBAHUE.
BbpoyHnoBckoe nBumxenue. duddysus. Xapakrep ABWKEHHS M B3aUMOJICHCTBHUSA YaCTHI[ BEUIECTBA.
Mopenu cTpoeHUs Ta30B, KHUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE
THX Mozeneil. Macca u pazmepsl Mosiekyil. KonmnuectBo Bemectsa. [loctosinaas ABorapo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens wuaeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEopuu
UJeanbHOro raza. AOGCOIIOTHAs TeMIlepaTypa Kak Mepa CpeJHEeW KMHETUYECKOW 3HEPIUH TEIIOBOIO
JNBrKeHHs dactul rasa. Illkana temneparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenpeneeBa—
Knaneiipona. 3axon [anbTona. M3ompoliecchl B HACATBHOM Ta3e C IMOCTOSHHBIM KOJWYECTBOM
BemiecTBa. [ padmueckoe nmpencraBieHNe H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHUYEeCKUE YCTPOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OmnbITEl, JTOKa3bIBAIOIIME  TUCKPETHOE CTPOEHHE  BemlecTBa, ¢ororpaduu  MOJIEKy
OPraHUYEeCKUX COCTUHECHUM.

OnpIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHXKCHHUSI.

Mognens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBHSL.

Mojienb, WIUTIOCTPUPYIOLIAs IPUPOTY JTaBICHUS ra3a Ha CTEHKU COocya.

OnBIThI, HJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UAEAIbHOTO ra3a, H30MpPOLIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

Ompenenenrne Macchl BO3JyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMU COCTOSIHUS pa3peKeHHOI0 Tasa.

Tema 2. Ocnosvt mepmoouHamuKu

Tepmoannamuueckasi cucrema. BHyTpeHHsIsI sHEeprusi TepMOAMHAMHYECKON CUCTEMBI U CITOCOOBI
e¢ m3MmeHeHusa. KomumyecTBo TerioTel U paboTa. BHyTpeHHSs 3Heprus OJHOATOMHOIO HJI€AIbHOTO
raza. Buapl termmonepenayn: TEMIONPOBOAHOCTh, KOHBEKILIMS, M3Iy4EHUE. YelbHAs TEIIO0EMKOCTh
BemecTBa. KommuecTBo TEMIOTHI NP TEIUIONEepeaaye.

[Tonsitue 00 ammabGaTHOM mpomecce. IlepBriif 3akoH TepMmomuHaMuKu. [IpuMeHeHHe TmepBOro
3aKOHA TEPMOJMHAMUKY K u3ompoieccaM. ['padudeckast uHTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOJIE.

TernnoBbie mamuubl. [IpuHIMNBL AeiicTBUs TemyioBbIX MamuH. [IpeoOpazoBaHus SHEpruu B
TeroBbIX MammuHaxX. Koaddumuent monesnoro aeictBus teruioBord MamuHbl. [{ukn Kapao m ero
KOA(p(UIIMEHT MOJIE3HOT0 AEHCTBUSA. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKY.

TexHuueckue ycTpoWcTBa M MNPAKTUYECKOE NMPUMEHEHUE: JBUIaTellb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJIOMIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW SHEPruu Tejia MpU COBEPUICHUH PAaOOTHI: BBUIET MPOOKU U3 OYTHUIKH
MOJ JIGHCTBHMEM C)XAaTOro BO3JyXa, HarpeBaHue Hdupa B JATYHHOH TpyOKe MyTEM TpEHUs
(BUIIEOIEMOHCTpAITHS).

N3menenue BHyTpeHHEH sHepTruH (TeMIepaTyphl) Tella IpU Terjonepenaye.

OnpIT 10 aguabaTHOMY PACIIMPEHUIO BO3IyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATelsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue ynenbHON TENI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHjeHcauus. Mcnapenue um kuneHue. AOCOIIOTHAsS W OTHOCUTEIbHAs
BIQXXHOCTh BO3Ayxa. HacelmeHHblid map. YaenpHas TemioTa mnapooOpa3oBaHUs. 3aBUCUMOCTH
TeMIepaTypbl KUIIEHUS OT JIaBJICHUS.



Tépmoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHHM30TPOINHUS CBOMCTB KpPHUCTAJIOB.
Kunkue xkpucramisl. CoBpeMeHHbIe MaTepualbl. [laBienre u Kpuctammzanus. Y ieiabHas TeIioTa
rwiapneHus. Cyonumanusi.

VYpaBHeHUE TEIUIOBOro OajiaHca.

TexHuueckue yCTpOHCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH TOJIYYEHHUsI COBPEMEHHBIX MAaTEpHaJIOB, B TOM YHUCJIE HAaHOMAaTEepHUAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kurienre npu MOHM>KEHHOM JIaBIICHUH.

Crioco0bI U3MEpEHUs BIAKHOCTH.

Habnronenne HarpeBaHus U TUIABIICHHS KPUCTAJUIMIECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepeHne oTHOCUTENHHOM BIAXKHOCTH BO3/TyXa.

Paznen 4. DunekrpoamHaMuka

Tema 1. Inekmpocmamuka

DnekTpu3aius Tesl. DIeKTpuueckuit 3apsia. JIBa Buma snekTpudeckux 3apsaoB. [IpoBoaHuKy,
JTUDJICKTPUKH U TIOJIYTTPOBOIHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUIECKOTO 3apsia.

B3anmopeiicteue 3apanoB. 3akoH Kynona. TodeuHbIN 3leKTpUUECKUN 3apsi. DJIEKTPUUECKOE
none. Hampsok€HHOCTH dnekTpudeckoro moiisd. [IpuHOHMN Cynepro3uiuu dIEeKTPUUYECKUX TIOJIEH.
Jlnanu HanPsSKEHHOCTH DIIEKTPUUECKOTO TTOJIS.

Pabota cun snextpocrarnueckoro mons. I[lorennman. Paznocts motenimanos. [IpoBogHUKN H
JUDJICKTPUKH B DJIEKTPOCTATHUECKOM TMoJe. J(ManeKkTprudeckas IpoOHUIIaEMOCTb.

DnekTpo€MKocTh.  KoHaeHcatop. DJIEeKTPOEMKOCTh IUIOCKOTO  KOHJZIEHCATopa. JHEPrus
3apsKEHHOr0 KOHJIEHCATOpA.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPHUMEHEHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTpOCTAaTUYeCKasi 3allliTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB, KOHAECHCATOp, KOMUPOBAJIbHBIM
armapar, CTpyWHbIA PUHTEP.

Jlemoncmpayuu

YCeTpoicTBO M MPUHIUIT IEUCTBUSA SJIEKTPOMETPA.

B3anMopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE NOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHMKY B 31EKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTU4eCKas 3allluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONIAJAM IUIACTHH, PaCcCTOSHUSA
MEXKy HUIMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paziuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS AIIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuia
TOKa. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa Juist yyacTKa LETH.

DNEeKTpUYECKOE COMPOTUBIICHUE. YJENbHOE CONpOTHUBIEHHE BemiecTBa. llocnenoBaTensbHoe,
napajieJIbHOE, CMEIIAHHOE COEAMHEHUE MTPOBOJHUKOB.

PaGora snektpuueckoro Toka. 3akoH J[koyns—JIeHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTpOABMAKYIAas CUJa M BHYTPEHHEE CONPOTUMBIICHHE HMCTOYHMKA TokKa. 3akoH Owma s
MOJIHOM (3aMKHYTOI) 2eKTpuyeckoi nenu. KopoTkoe 3aMbIKaHuUE.



DNeKTpOHHAs IPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb COIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

OnexTpuuyeckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBEHHASA U IPUMECHAS IPOBOIUMOCTD MOIYIPOBOIHUKOB. CBOHCTBA P—
n-nepexofa. [lonynpoBogHUKOBBIE TPUOOPHI.

OnexTpuueckuii TOK B pacTBOpaX M pacIulaBax dJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLHAITUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CamMoOCTOSITENbHBIH M HECAMOCTOSITENIbHBIN pa3psa. MonHus.
[Ina3zma.

TexHnueckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHUE: aMIIepMETp, BOJIBTMETP, PEOCTarT,
HCTOYHUKU TOKa, 3JIEKTPOHArpeBaTeJIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHBIA ITHOJ, TEPMHUCTOPHI M (DOTOPE3UCTOPHI, IMOIYIPOBOAHUKOBBIA WO/,
raJibBaHHKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh  COINPOTUBJICHUS] LWIMHAPUYECKUX MNPOBOAHMKOB OT JUJIMHBI, IJIOUIAAU
MIONIEPEYHOI'0 CEYEHUS U MaTepHaIa.

CMeniaHHOe coeTMHEHUE POBOIHUKOB.

[IpssMoe wu3MepeHue >SIeKTpoABMXKYIIEH Ccuiabl. KOpoTkoe 3aMbIKaHHME TajJbBaHHYECKOIO
3JIEMEHTA U OLIEHKAa BHYTPEHHETrO CONPOTHUBIICHUS.

3aBUCUMOCTD CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANIEKTPOIUTOB.

HckpoBoli pa3psa M IpOBOJUMOCTb BO3AyXa.

OAHOCTOPOHHSISI MPOBOJIMMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoaBUKYIIEN CUIIbI HCTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTUBIICHUS.

HaGnronenue snexrposunsza.

MexknpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 06azoBoro ypoBHsS B 10 Kimacce OCYIIECTBISIETCS € YYETOM
COJIEp>KATENBbHBIX MEKIIPEIMETHBIX CBs3€il ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpapuu u
TEXHOJIOTUHU.

Mesicnpeomemuvie nonamus, CBA3aHHbIE ¢ U3YYEHHEM METOJIOB HAyYHOI'O IO3HAHUS: SIBIICHHE,
HayyHbI (akT, rumoresa, (uU3MUECKas BEIMYMHA, 3aKOH, TEOpUs, HAOIIOAEHUE, HKCIIEPHUMEHT,
MOJEIUPOBAHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: penieHne CUCTEMbl ypaBHEHMH, JuMHeHas QyHKuus, napaboia, runepoosa, ux
rpadpuKd U CBOMCTBA, TpUIOHOMETpUYECKHE (QYHKIMU: CHHYC, KOCHHYC, TaHIT€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKLIMHU HAa OCH KOOPAWHAT, CIOKECHUE
BEKTOPOB.

Buonoeusa: mexannueckoe JABMKEHHE B XKHUBOU mpupoe, Auddys3us, ocMoc, TENI000MeH KUBBIX
OpraHu3MoB (BHJbl TEIUIONEpEAayH, TEIJIOBOE PABHOBECHUE), IJIEKTPUUECKUE SBJICHHUS B JKHUBOM
IIPUPOJE.

Xumusa: IDUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJN, XKUAKOCTEH M ra3oB, JIEKTPUUYECKUE CBOWCTBA
METaJIJIOB, JJIEKTPOJIMTUYECKAS JUCCOLMALINSI, FAJIbBAHUKA.

TI'eozcpaghus: BnaxxHOCTh BO3/lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeusa: TmpeoOpa3zoBaHME JBWKEHHH C MCIOIb30BAaHHMEM MEXaHM3MOB, Y4€T TpEHHUS B
TeXHHUKE, NOIIUITHUKH, UCIIOJIb30BaHNE 3aKOHA COXPAHEHHs UMITyJIbCa B TEXHHUKE (paKeTa, BOIOMET U
JpyTue), JBUTATeNb BHYTPEHHErO CrOpaHusi, MapoBas TypOHMHA, OBITOBOM  XOJOAWIBHUK,
KOHJMIIMOHEDP, TEXHOJIOIMH OJIy4EHUsI COBPEMEHHBIX MaTEpUalOB, B TOM YKCJIE HAHOMAaTEpHAJIOB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATHUECKas 3allluTa, 3a3€MJIEHUE JIEKTPOIpPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, DIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, AIEKTPOOCBETUTENbHbIE IIPUOOPHI, raJIbBaHUKA.



11 KJIACC

Pa3znen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHUTHL. B3anmoaeiCTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe mone. Bekrop
MarHATHOM MHAYKIMH. [IpMHIMI Cynepno3uiyyu MarHUTHBIX MOJed. JIMHMM MarHUTHONM MHAYKIHH.
Kapruna nuHuii MarHUTHOM MHAYKIMH TTOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTtHO€ 1noJjie IpOBOJHUKA ¢ TOKOM. KapTruHa TMHUN MHAYKIIUA MAarHUTHOTO MOJISl JUTMHHOTO
MPSIMOTO TPOBOJHHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHHUKA, KAaTYmIKH ¢ TokoMm. OmbIT Dpcrena.
B3anMopeicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrepa, e€ MOIyJib M HalpaBJIeHHUE.

Cuna Jlopenna, e€ MOAy b M HarpaBieHue. JBIKeHHE 3apsHyKEHHON 4YacTUIBI B OJHOPOIHOM
MarHuTHoM noJie. Pabora cunel Jlopeniia.

SBneHue  JNEKTpOMAarHUTHOW  MHAYKIMM. [IoTOk  BekTOpa  MarHMTHOM  MHIYKIUU.
DNEeKTPOABUKYIIAS CHJIa MHIYKIIMU. 3aKOH JIEKTPOMarHUTHOU MHAYKIMU Dapajes.

BuxpeBoe nanekTpuueckoe Tosie. DJNEKTPOABIKYIIAS CHJIAa HWHIYKIMA B TPOBOJHHUKE,
JBIDKYIIEMCS TIOCTYTIaTEILHO B OJTHOPOHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTS. SIBI€HME CAMOMHAYKIMU. DIEKTPOABUKYIIAS CHAJIa CAMOWHTYKIINH.

DHeprusi MarHuTHOTO TIOJISI KATYIIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHaudeckue  yCTpOWCTBA M MPAKTHYECKOE TMPUMEHEHHE. TIOCTOSHHBIE  MAarHHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATENb, YCKOPUTEH dJIEMEHTAPHBIX YACTHII, WHTyKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHUE ANEKTPOHHOIO ITyYKa MarHUTHBIM I1OJIEM.

JIMHWY MHIYKIMYA MarHUTHOTO TOJIS.

B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HetrictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHON UHAYKIIUH.

[IpaBuo Jlenna.

3aBUCUMOCTh JJIEKTPOABWKYILEH CHIbBI HMHIAYKIUW OT CKOPOCTHM HW3MEHEHUsS MAarHUTHOIO
MIOTOKA.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHrne MarHuTHOrO MoJIs KaTYIIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pazgea 5. KoJsie0anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUSA
KonebarenbHas cucrema. CBoOOAHBIE MexaHUYecKue Kosiebanus. ['apMoHnueckue kojaeOaHMs.
Ilepuon, yacrora, ammuntyaa u ¢aza konedanuil. [IpyxuHHbIA MasTHUK. MaTeMaTHUECKUI MasTHUK.
VYpaBHeHHe rapMoHUYecKUX kojebanuii. [IpeBpaienne s3Hepruu npu rapMOHNYECKUX KOJIeOaHHIX.
Konebarenbupiif  koHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUS B HACAIBHOM
K0JIeOAaTeIbHOM KOHTYpEe. AHAJIOTUS MEXKJy MEXaHHUYECKHMMHU M 3JIEKTPOMArHUTHBIMU KOJEOaHHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMs PHEPTUU B UJICAIbHOM KO0JIeOaTEIbHOM KOHTYE.
[IpencraBnenne o 3aTyxawloUux KojeOaHUsX. BbIHYXJeHHbIE MeXaHWYeCKHe KoJeOaHMs.
Pe3onanc. BeiHyKJIeHHBIE 3JIEKTPOMarHuTHbBIE KOIeOaHuUs.



Ilepemennbiii Tok. CHHycOMAAIbHBIA INEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOrO TOKa.
AMIIIUTYTHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HANIPSHKEHHUSL.

Tpanchopmarop. IlpousBoacTBO, mepeaada W MOTPEONCHHE DICKTPUUYECKOW DIHEPTHH.
DKOJIOrM4eCKHEe PHUCKM [P  IPOU3BOJCTBE  3JeKTpo’Hepruu. KynbTypa  ucnonp3oBaHus
AJIEKTPO3HEPTUU B [TOBCEAHEBHOMN KU3HU.

TexHudeckue yCTpOWCTBa M NPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK, I'€HEpaTop
[IEPEMEHHOI0 TOKa, JMHUM IEKTporepeaay.

Jlemoncmpayuu

WccnenoBanue mnapamMeTpoB KoJyieOaTeapbHOM CUCTEMBI (MPYKMHHBI WM MaTeMaTU4YeCKUI
MasITHUK).

Habnronenue 3aTyxaroonmx Koiebanui.

HccnenoBanue cBOWCTB BBIHYXACHHBIX KOJI€OaHUH.

Habmoenue pe3oHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcmwnorpaMmsl — (3aBUCMMOCTH ~ CHJIBI  TOKA W HAmpsDKEHUsS OT  BPEMEHM)  JUid
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocienoBaTENbHOM COEAMHEHUU PE3UCTOpa, KaTyIIKU WHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mojienb TUHUY 3IIEKTPOIEepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanne 3aBUCUMOCTH TEpHOJa MalbIX KojeOaHUW rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpy3a.

HccnenoBanne nepeMEeHHOTO TOKa B LIEMHU W3 IOCIEI0BATENIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60IHbL

MexaHnueckrue BOJIHBI, yClIoBUsI pacnpoctpaHenus. [lepuona. CkopocTh pacnpoCTpaHEHUs U
JuinHa BOJHBIL. [lomepeunble M mpoaosbHble BOJHBL. WHTepdepeHus U Audpakius MeXaHUYeCKHX
BOJIH.

3Byk. CropocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJIHBL. YCIIOBHS M3Jy4EHHs DSIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, V B asnextpomaruutHoil BonHe. CBOMCTBa 3JE€KTPOMAarHUTHBIX BOJIH:
OTpa)KeHue, MIPEJIOMJIEHHE, noJIsIpy3anus, TudpaKiys, uHTepdepeHIus. CkopocTh
3NIEKTPOMATHUTHBIX BOJIH.

[lkana 37eKTpOMarHUTHHIX BOJIH. [IpiMeHeHne 31eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUMnBEI pagnocss3u U TeneBuAeHUs. Paguonokanus.

DIEeKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CpeJibl.

TexHuueckue yCTpOHCTBA H MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YJABTPA3BYKOBAs IMATHOCTUKA B TEXHUKE U MEAULMHE, palap, paIuoNpuEMHUK, TEIEBU30D, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBanue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOJIOJIbHBIX BOJH.

Koneb6mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenue orpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u Jupakiini MEXaHHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnroneHnue cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYAON M 4acTOTOM KoieGaHUH.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, MOJSpHU3aLus,
mudpaxius, “HTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsimonuHeiiHOE paclipocTpaHEeHUE CBETa B OMHOPOAHON cpexe. JIyu
ceera. TouyeuHbIl HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHuii B IIIOCKOM 3epKalie.



[Ipenomienue cBeta. 3aKOHBI IPEIOMIICHHUS CBETa. AOCONIOTHBIA TOKA3aTelb MPETOMIICHHSL.
IlonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHbli yro MOIHOrO BHYTPEHHETO OTPasKEHUS.

JHucnepcus cseta. CiioxkHbI cocTaB Oenoro ceera. L{Ber.

CoOwupatomire 1 paccenBaromue JUH3bI. ToHKas auH3a. DOKycHOE paccTOsSHUE M ONTHYECKast
cwiia TOHKON nuH3bI. [locTpoeHne n300pakeHnit B COOMPAIOIINX U pacCEHBAIONINX JIMH3aX. Dopmyna
TOHKOM JIMH3EL. Y BEJIMUCHHE, TaBaeMOE JTUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOJIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B HHTEP()EPCHIIMOHHOW KapTUHE OT JBYX CHH(A3ZHBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxmus ceera. [JudpaknuonHas pemérka. YcnoBue HaOIIOJICHUS TIIaBHBIX MaKCHMYMOB
MIPY M1aICHUH MOHOXPOMAaTHYECKOTO CBeTa Ha TU(PAKIMOHHYIO PEHIETKY .

[Tonspusanus ceera.

TexHnueckue ycTpolcTBa M MPAKTUYECKOE NPUMEHEHHE: OYKW, Jiyna, Qoroamnmapar,
MIPOEKIIMOHHBIN anmapaT, MHUKPOCKOIN, TEJECKOI, BOJOKOHHAs ONTHKA, AU(paKIHMOHHAs peléTka,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHEe, OTPaKEHHE U MperoMiieHre cBeTa. OnTruueckre npruoopsl.

[TonHoe BHYTpeHHEE oTpaxkeHue. Moienb CBETOBO/A.

HccnenoBanue cBONCTB N300pakeHUI B JTMH3aX.

Mopenn MEKPOCKOIIA, TEIECKOIA.

HaGnronenue nntepdepeHinm crera.

Ha6nronenue qudpakiuu certa.

HaGnronenue aucnepcun cBeTa.

[ToydyeHue cekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonyuenue criekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKHU.

Habmonenue nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue CBONCTB M300payKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTa.

Pa3znea 6. OcHOBBI cienAJIbLHOM TEOPHUHM OTHOCHTEILHOCTH
['paHunbl TPUMEHUMOCTH KJIACCHUYECKOM MeXaHuKd. IlocTynmaTel crHenuaabHOW —TEOpHH
OTHOCHUTEJILHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIIUIT OTHOCUTEIBHOCTH
OUHIITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEeMEHHU M COKPAIICHUE JTHHBI.
DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YACTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISATUBUCTCKOM YAaCTULIBI. DHEPIUsl TIOKOS.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

@®oronsl. @opmyna Ilnanka cBs3u ’HepruM (OTOHA C €ro YacToTol. DHEprust U HMMITYJIbC
¢doToHa.

OtkpeiTHe U uccinenoBanue pororpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTorddexra.
VYpaBuenue DiiHmreiiHa 1 poroaddekra. «KpacHas rpanuna» Gororddexra.

JlaBnenue ceera. OnbiTel [1. H. JIeGenena.

XHUMUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MpPAKTUYECKOE INPUMEHEHHUe: (POTOIEMEHT, (HOTONATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®otoddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.



HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hdekTa.

Ceeroauon.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Monenb atoma Tomcona. OmnbiThl Pesepdopaa mo paccesauro o -uactui. [lnanerapras Mmoienb
aroma. Iloctynarer bopa. M3nydenue u nornomeHne GoToHOB pU MEPEXOE aTOMa C OJJHOTO YPOBHS
SHepruu Ha apyroi. Buasl cnektpoB. CrieKTp YpOBHEH SHEPrUM aToMa BOJIOpPO/a.

BosiHoBBIE cBOMcTBa yacTull. BosHbl ne bpoinsa. KopnyCkyasipHO-BOJHOBOW Tyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyY€HUE.

TexHnuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIM aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monenb oneita Pesepdopra.

Onpenenenre AMTUHBI BOJIHBI JIa3epa.

Habmronenue nuHedvaTbIX CIEKTPOB U3JTy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGnronenue nuHeiyaToro crexrpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTBI, JT0KA3bIBAIOLIUE CIOXKHOCTb CTpOE€HHs Aapa. OTKpbITHE pPaJlOaKTUBHOCTH.
OmnsiTel Pezepdopaa no onpeneneHnio coctaBa painoakTUBHOTo usnyuyenus. Coiicta anbda-, Oeta-,
raMma-u3iydeHus. BausHue paanoakTHBHOCTH Ha )KUBbIE OpPraHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hyxmonnas monens siapa ['eiizenOepra—lBanenko. 3apsing
sanapa. MaccoBoe uucino sanapa. M3orormnsr.

Anbda-pacniaa. ONEKTPOHHBIM U TMO3UTPOHHBIA Oera-pacnan. [‘amma-uznydenue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBSI31 HYKJIOHOB B sipe. SnepHsbie cuibl. JledekT Macchl sapa.

Snepubie peakunu. JleneHue u CUHTE3 €.

Anepubiii peakrop. TepmosinepHbiii cunte3. [IpoOnemMbl U EPCIEKTUBHI SACPHON SHEPTETHKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHON SHEPIETUKHU.

DnieMeHTapHbIe YacTullbl. OTKPBITHE TO3UTPOHA.

MeTto/bp1 HaOJIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUIL.

OyHaamMeHTalbHbIe B3auMo/ieiicTBusl. EquHCTBO (prznueckoil KapTHHBI MUpA.

Texnuuyeckue ycTpoiiCTBAa M MpakTHYECKOE IMpPUMEHEHHue: JI03uMeTp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas 6oMOa.

Jlemoncmpayuu

CyéTuuK HOHU3UPYIOIIKX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoB 4acTHil (110 TOTOBBIM (GoTorpadusim).

Pa3zpnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Otanel pa3BUTHSA acTpoHOMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHeyHas cucreMa.

Connne. ConHeyHasi akTUBHOCTh. Mctounuk sHeprun ConHia u 3BE31. 3BE3/bl, X OCHOBHBIE
XapaKTEepUCTHKU. J(MarpamMmMa «CHEKTpaJbHBIM  KJIacC — CBETUMOCTb». 3BE3Abl  TJIAaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTE «Macca — CBETMMOCTBY JIJIS 3BE3J] INIABHOM ITOCJIEA0BATEIILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOKACHUH U 3Boonnu CoHIa
M 3BE311. DTaIlbl JKU3HU 3BE3]I.

Mneunsiii [yt — Hama [Manaktuka. Ilonoxxenne u nBwxkenue Connna B ['anmaktuke. Tunsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.



Bcenennas. Paciiupenne Beenennoii. 3akon Xa006ma. Pasberanue ranakruk. Teopust bonbioro
B3pbIBa. PesKTOBOE M3iIyYeHHE.

Macmrabnast cTpykTrypa Beenennoil. Mertaranaktuka.

Hepeménnbie mpoOieMbl acCTpOHOMUH.

Yuenuueckue nabniooenus

HaGnronenus: HeBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUH IS
ONpE/ETCHUs] IMOJIOXKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3JHS
CeBepHoOro noxiymapus 1 sipkue 3BE3/1bl.

HaGmonenus B Teneckon JIynsl, mianer, Miegroro [ytw.

O0o0maroniee NoOBTOpPeHUE

Ponb (u3uKM U acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COMMALHON M ATHYECKOM
cdepax IeATETPHOCTH YeNOBEKa, pOJIb U MECTO (PM3MKH M aCTPOHOMHHM B COBPEMEHHOW Hay4YHOM
KapTHHE MUpa, poJib (PU3NIECKON Teopuu B (HOPMHUPOBAHUU NPEACTABICHUN O (PU3MUECKOW KapTHHE
MHpa, MecTO (U3NYECKOW KapTUHBI MHpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
MPEJICTaBICHUN O TPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢usuku 0a3oBoro ypoBHS B 11 Kkiacce ocyuiecTBisercs ¢ y4€TOM
COJIEPKATEIIbHBIX MEXIIPEIMETHBIX CBSI3€l C KypcaMH MaT€MaTUKH, OMOJOrHH, XUMHH, Treorpaduu u
TEXHOJIOTHUHU.

Meosicnpedmemnvle nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOI'O MO3HAHUS: SBJICHUE,
Hay4YHbId (akT, rumoTesa, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJeHUE, SKCIEPUMEHT,
MOJIETTUPOBaHUE, MOJIeIIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CHCTEMbl YpaBHEHUHM, TPUTOHOMETpHUYecKhe (YHKIMHM: CHUHYC,
KOCHUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U MX MPOEKIIUU
Ha OCH KOOPJIMHAT, CJIOXKEHHE BEKTOPOB, POM3BOIHbIE AIEMEHTAPHBIX (PYHKINN, MPU3HAKHU 10100
TPEYroJbHUKOB, OIMPeIeIeHNE IIOMAAN TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snekrpuueckue SBJICHUS B JKUBOM MpHUpone, KojeOaTeslbHbIE IBUKEHHUS B >KUBOUN
MIPUPOJIE, ONITHUYECKHE SIBJICHUS B KUBOM NPUPOJE, NEUCTBUE pagualliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJ, KPUCTANIMYECKAsT CTPYKTypa TBEPABIX TEJI, MEXaHU3MBI
00pa30BaHMs KPUCTATUIMUECKON PEIIETKH, CIEKTPAIbHBINA aHAJTH3.

l'eocpagpua: MarHUTHBIE TOJIOCA 3€MJIM, 3alleKUM MAarHUTHBIX pyA, (oTochEéMKa 3eMHOMN
IMOBEPXHOCTH, MPEACKAZAHNE 3EMJIICTPSICEHUM.

Texnonocus: NWHUM SJIEKTPONEpENad, TEHEpaTop NEPEMEHHOIO TOKa, 3JEKTPOJIBUIATEIlb,
UHIYKIMOHHAS T[e4Yb, pajgap, paauoONpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero odpa3zoBaHUS
(6a30BBIi  YpOBEHB) JIOJDKHO  OOCCIICUHTH  JOCTHXKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JJUYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeamera «Du3nKa» IOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH O0OYyYarONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3UTUBHBIX BHYTPCHHHX
yOKICHHUIH, COOTBETCTBYIONIUX TPAJAWIIMOHHBIM  IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIECCE PeaTU3aIli OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHUSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WIMU  OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEITIOBEYSCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HMHTEpECax TPakKIaHCKOTO OOIecTBa,
Y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIliH;

YMEHUE B3aMMOJICHCTBOBATh C CONWAIBHBIMA HWHCTUTYTaMH B COOTBETCTBHH C X
(GYHKITUSAMUY U Ha3HAYCHUEM

TOTOBHOCTh K TYMaHHTAPHOH M BOJIOHTEPCKOW JIEATCILHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTh POCCUICKOHN TPAXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIECHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM pPOCCHHCKUX
y4EHBIX B 00J1aCTH (PU3UKHM M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHBIC PEICHUs, OPHCHTUPYSCH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH, B TOM YHUCJIC B JICATSIBHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOIO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

3CTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, HMPUCYILIETO
(bu3nvecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K pasiudHbIM cdepaM MTpo(HEeCCHOHATBLHOM JEATCIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayiei
mpodeccuu U peaar3oBbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00JacTH (pU3UMKH Ha
MPOTSHKEHUU BCCH JKU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(OPMUPOBAHHOCTh DKOJOTHYECKOW KYJIBTYPBl, OCO3HAaHHE TII00aJBHOIO XapakTepa
AKOJIOTMUYECKUX MPOOIIeM;

TUTAHUPOBAHUE U OCYIIECTBJICHHE JIEHCTBUN B OKpY)KaloOIIeW cCpele Ha OCHOBE 3HAHUs
1[eei yCTOWYMBOrO pa3BUTHS YETIOBEUECTBA;

paciiupeHue OmbITa JAEATEIbHOCTH OSKOJIOTMYECKON HAmpaBIIEHHOCTHM Ha OCHOBE
MMEIOIIUXCSI 3HAHHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



C(pOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HMUECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH B MPOILECCE U3YUCHUST (PH3UKU
OCYIIECTBIISATh MMPOCKTHYIO U UCCIIEIOBATEIbCKYIO ACATEIbHOCTh WHANBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble Jjoruyeckue neicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh IPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICTIATE ENIN JeSITSILHOCTH, 33]1aBaTh MapaMeTPhl K KPUTEPHUH UX JTIOCTIKCHUS,

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHUBOPCUUA B PAaCCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX

pa3pabaThIBaTh IUJIaH PEIICHUs TPOOIEMBbI C YIETOM aHaIN3a UMEIONIUXCS MaTepUaIbHbIX
U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBECTCTBUC PE3YJILTATOB LECIIAM,
OIICHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHHUPOBATh M BBINOJHATH pPaOOTy B YCIOBHUSX pEaAlbHOTO, BHUPTYaJbHOTO H
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX HpO6J'IeM.

Ba3oBble uccienoBareibcKkue 1edCTBUS:

BJIaICTH Hay‘-IHOI\/’I TepMHHOHOFHeﬁ, KIITFOYEBBIMU IMOHATUAMU U METOOAMHU q)HSH‘ICCKOﬁ
HayKU,

BJIQJICTh HaBBIKAMH yUYEOHO-HCCIICAOBATEIHCKOM M MPOCKTHOW JCSITEILHOCTH B OOJACTH
(bu3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELIeHUs 3a/1a4
(bu3MYECKOro CoAepKaHUs, MPUMEHEHHUIO PAa3IMYHBIX METOAO0B MTO3HAHMUS;

BIIAJICTh BUAAMU JEATEIHHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HMHTEpIpeTarui,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3jMYHBIX Y4E€OHBIX CUTYyallMsX, B TOM 4YHUCIE IpHU
CO37IaHUU YYEOHBIX MPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTAThH
runore’y e€ peuieHusl, HaxOOuUThb AapryMEHThl JUIs JIOKa3aTelbCTBAa CBOMX YTBEPKIACHMIA,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TIOJy4YEHHbIE B XOJE€ peUIeHHs] 3aJayd pPe3yJbTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyIMpPOBaTH COOCTBEHHBIE 3a7aud B OOPa30BATEIbHOM NEATEIbHOCTH, B
TOM YHCJIe IPU U3yUYeHUU PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3UKE B IPAKTUUECKYIO 00IACTh KUZHEICATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIPEIaraTh OPUTMHAIBHBIE TIOJXObI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BIIaJIETh HABBIKAMH MONydeHUs UHPopManuu (GU3NYECKOro COJEp>KaHUsI U3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH TMOWCK, aHaIM3, CUCTEMaTH3alli0 U
MHTEPIPETAINIO HHPOPMAIIHH Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIONIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHHMKAIIHOHHBIX TEXHOJOTHI B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3a/lad C COOIIOICHHEM
TpeOOBaHUM PrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PecypcocOepekeHnsl, TPaBOBLIX U
ATHYECKUX HOPM, HOPM UH(OPMAIIMOHHOM O€30MacHOCTH;



Co3/1aBaTh TEKCTHl (DU3UYECKOTO COJACPKAHUS B DPA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HaueHUs WHPOpPMALMM W LEJNEeBOM  ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (GOpMy
MPEJCTABICHNUS U BU3yaJIH3aIHH.

KoMMmyHHKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JESTEIHHOCTH;

pacrno3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYAIlMi H CMATYaTh KOH(IMKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHUS C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOM W UHIMBUAYaIbHON pabOTHI;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX NICHCTBUI C y4E€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WIEHA KOJUIEKTUBA,

IIPUHAMATh [EJIM COBMECTHOM JESATENbHOCTH, OPraHHW30BBIBATH M KOOPJAWHUPOBATH
JNEUCTBUSA MO €€ JOCTHUKEHHIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACHPENENATh POIU C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJI0TO Y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
0 pa3paboTaHHBIM KPUTEPUSM;

npejyiaraTb HOBBIE MPOEKTHI, OLEHWBATh WIEU C MO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIAATh MO3UTHBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYyalUsXx,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHUE, OBITh MHUITMATHBHBIM.

PeryasitTuBHBbIC yHUBEpPCabHbIEC YUeOHBbIE AeliCTBUA
Camoopranmuszauus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO AESITEIbHOCTh B oOnactu (pu3MKu u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSITENIbHO COCTABJIATH IUIaH pPEUICHUS Pacu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € yuy€TOM MMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW M MPEANOYTECHUMH;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUN;
JieNiaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OMBIT;
crocobcTBOBaTh (OPMHUPOBAHHIO M TPOSBICHUIO SpYIUIMH B oOjactu (pU3MKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTUBHI B JESATEIbHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;
BIIJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCHUN KaK OCO3HAHHS COBEPIIAEMBbIX JCHCTBUN
Y MBICJIUTEJIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;
WCIOJIb30BaTh MPUEMBI pepIIeKCHU AJIsl OLIEHKH CUTYAaIllH, BHIOOpA BEPHOTO PEIICHHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIU3€ PE3YJIbTaTOB AEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTATKU M JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U a@pTYMEHTHI IPYTUX MPH aHATIU3€E PE3yJIbTAaTOB ACSITEIbHOCTH;
MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B nmporecce nocTukeHus TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBbI TI0 (PU3HMKE s
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y 0OydYaIOUIUXCS COBEPIICHCTBYETCS IMOIIMOHATBHBIN
WHTEJUIEKT, IPeanoiararomuii chopMUpPOBAHHOCTD:



CaMOCO3HAHUS, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHEBIM B ceOe;

CaMOpETyJIHPOBAHNUS, BKJTIOYAIOLIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHUE, CIOCOOHOCTh ATaNTHPOBATHCS K HAMOIMOHAIBHBIM
W3MEHECHUSIM U TIPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTHIKCHHIO IEIH W YCIEXy,
ONTUMH3M, HHUITUATUBHOCTh, YMEHHUE JACHCTBOBATH UCXO/IS U3 CBOMX BO3MOXKHOCTEIH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBLHOE COCTOSHUE JPYTHUX,
YYHUTHIBATh €T0 MMPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS C IPYTHMH
JIOJIbMU, 3a00TUTHCS, IPOSIBIIATh HHTEPEC M pa3pemrath KOH(IUKTHL

MHNPEIMETHBIE PE3YJIBTATDBI

K xonuy obyuenust B 10 kiyiacce mpenaMeTHble pe3ysbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaxxaTb c(hOPMHUPOBAHHOCTH Y 00YUYaIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (u3UKH B (HOPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHHWKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NeSATEIILHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (U3NYECKUX MOJIeNel: MaTepuanbHas
TOYKa, MHEepUHUaibHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, UICAIBHBIM Ta3, MOJEIH
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX Te€J, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
¢buznueckux 3aaay;

pacro3HaBaTh (U3UYECKUE SBIECHUS (MPOILIECCH) M OOBSICHATh MX HA OCHOBE 3aKOHOB
MEXAaHHMKH, MOJEKYJIPHO-KMHETUYECKOW TEOPHH CTPOEHHUS BELIECTBA U DIEKTPOJMHAMMKU:
pPaBHOMEPHOE M PABHOYCKOPEHHOE NPAMOJIMHEHHOE [IBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
NBIDKEHHUE TI0 OKPY)XKHOCTH, WHEpUHs, B3auMmojehcTBue Ten, auddys3us, OpoyHOBCKOE
JBM)KEHUE, CTPOEHHUE XHUAKOCTEH M TBEPIBIX Tel, U3MEHEHHEe o0bEMa Tel MpH HarpeBaHUU
(oxJ1aXXICHUH), TEIUIOBOE PaBHOBECUE, HCIIApEHHE, KOHJCHCAlUs, [UIaBJICHHE, KpUCTAJUIM3allKs,
KHIICHHE, BIAKHOCTh BO3/yXa, IOBBIIICHHE JABJICHHs ra3a IPU €r0 HAarPEBAHUU B 3aKPBITOM
cocyze, CBA3b MEXKIY IapaMeTpaMu COCTOSHMs ra3a B H3O0MPOLECCaX, DJIEKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3aPsI0B;

OIMCBIBATH MEXAHMYECKOE JBM)KEHUE, UCIOJb3Yysl (PU3MUECKHE BEIMYMHBI: KOOpPJMHATA,
IIyTh, IEPEMEILECHNE, CKOPOCTb, YCKOPEHHME, Macca Tejla, CHJIA, UMITYJIbC Tella, KMHETUYeCKas
SHEprus, NOTEHLMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHW4ecKas MOLIHOCTb; IpHU
ONHMCaHUM TPABWIBHO TPAKTOBaThb (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003HAYEHUS U €JMHMUIIbI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOLINE JaHHYIO (DU3NYECKYIO BETMUUHY
C IpyT'MMHU BEIIUYNHAMU,

ONMCHIBATh W3YYEHHBIE TEIUIOBBIE CBONCTBA T€I U TEIUIOBBIE SBIICHUS, HUCIOJb3YS
¢u3nyeckue BeNMYMHBL: JaBJICHME TIa3a, TeMIepaTrypa, CpeAHsAs KHUHETHYeCKas SHEeprus
XA0TUYECKOr0 JIBUKEHHUS MOJIEKYJ, CPEIHEKBAaJpaTHU4YHAasi CKOPOCTb MOJEKYJ, KOJIHNYECTBO
TEIUIOThI, BHYTPEHHSA SHeprus, pabora rasza, Ko3(GQUIMEHT IOJE3HOro JAEHCTBUS TEIJIOBOrO
JIBUraTelIs; IPU ONHUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIIOJIb3YEMbIX BEIUYMH,
ux O0OO3HAueHHs] W €IUHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3HUUECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAM;

OIMCHIBATh M3YUYEHHBIE JJIEKTPUUECKUE CBOWCTBA BEIECTBA M NIEKTPUUECKHUE SIBJICHUS
(mpotiecchsl), UCHOAB3Ys (PU3NUECKUE BEIMUYMHBL: AJIEKTPUUYECKUH 3apsijl, 3JIEKTpUYECKoe IOJIe,
HanpspKEHHOCTh  ITOJIA, IOTEHLIMAJN, pa3HOCTh IIOTEHLMAJIOB; IIPU ONMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIMYUH, UX OO0O3HAueHUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUMHY C JPYTUMH BEITMUUHAMU;



aHaM3UPOBaTh (PU3MUECKHE MPOIECCHl W SBJICHUS, UCHONB3Ys (pU3MYecKHe 3aKOHBI U
IMPUHLMIBL: 3aKOH BceMupHoro tarotenusd, |, |1 u |l 3axkonsl HbroToHa, 3aKkoH coxpaHeHHs
MEXaHMUYECKOHN 3HEPruy, 3aKOH COXPAHEHUS! UMITYJIbCA, IPUHLUII CYNIEPHIO3ULIMN CUJI, IPUHLIUIT
paBHONpPABUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKONM SHEPIUM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJT ¢ aOCOJIOTHOHM TeMIepaTypoid, MepBBId 3aKOH TEPMOAWHAMHKH, 3aKOH COXpPaHECHHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inuyath CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHULbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIHIIBI ICHCTBHS MaIlIMH, TIPUOOPOB ¥ TEXHHUYECKUX YCTPONCTB;
pa3iauyaTth yCcJIOBUS UX O€30M1aCHOT0 MCIIOIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJHATE JKCIIEPUMEHTHl 110 HCCIIEOBAHUIO (DU3MUYECKUX SIBICHHH HM MPOIECCOB C
UCIOJIb30BAHUEM  NPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpMYJIUpPOBATH
npobnemy/3aady ¥ THUINOTE3y yYEeOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEI0KEHHOTO0 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIIATh NPSMbIE U KOCBEHHBIE W3MEpPEHHs (PU3MUECKUX BEJIWYUH, MPU ITOM
BBIOMpATh ONTUMAJIbHBIA CHOCOO HM3MEpPEHUs M MCIOJb30BaThb W3BECTHBIE METOJbl OLEHKHU
MIOTPEIIHOCTEN U3MEPEHUI;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (GU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHHH, MpU OSTOM KOHCTPYHPOBATHh YCTAHOBKY, (PHUKCHUPOBATH pE3yJIbTaThl
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIIMYMH B BUJE TAOMUI U I'padUKOB, J1eNaTh BHIBOIBI
0 pe3ysibTaTaM UCCIIEJOBAHMUS;

coOmoaThk MpaBuwia 0€30IacHOro TpyJa MpU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIepUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOW W IPOEKTHOM  JIeATENbHOCTH C
HCIOJIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U J1a0OpaTOPHOro 000PyAOBAHNUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbl0, HCIONb3Ys
(Gu3nyeckre 3aKOHbl U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7aull BHIOUPATh (PU3UYECKYIO
MOJIeJIb, BBIIENATh (PU3NYECKHE BEIMYUHBI U (QOPMYJbI, HEOOXOAMMBbIE Uil €€ peleHHUs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTH MOJIyUYEHHOIO 3HaUY€HUs (PU3NUECKON BEINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBATh JIOTMUYECKH HENPOTHBOPEUYHMBYIO LEMOYKY
paccyKJeHU C ONTOPOH Ha N3y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBJICHMUS;

UCIOJb30BaTh IPU pEICHUMM Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(DOPMALMOHHbIE
TEXHOJIOTUU [yl HOUCKA, CTPYKTYpUPOBAHMsS, MHTEPIPETALUU U IMPEACTaBICHUS Y4eOHOH U
HAY4YHO-TIONYJISIpHOM HMHGpOpMALUKU, MOJYYEHHOM W3 pa3lM4YHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh [10JTy4yaeMyto HH(POpMaIHIo;

IPUBOAUTH MPUMEPHI BKJIA/Aa POCCUNHCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OObSICHEHHUE ITPOLIECCOB OKPYIKAIOIIEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 10 (U3MKE B TOBCEJAHEBHOW JKHU3HU IS
obecrieyeHus1 6€30MaCHOCTH IIPU 0OpaLeHUU ¢ TPUOOPaMU U TEXHUUYECKUMH YCTPONUCTBAMHM, JJIS
COXpAHEHHUS 3]I0POBbsI U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOT O MIOBEICHUS B OKpYXKarollell cpese;

paloTaTh B IpymIie ¢ BHIIOJHEHUEM PA3IMYHBIX COLUANIBHBIX POJIeH, INIaHUPOBATh PabOTy
IPYNIbl, PpalMOHAIBLHO paclpenesiaTh O00A3aHHOCTM U  IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAHIAPTHBIX CUTYalUsX, aJJleKBaTHO OLEHHMBATh BKJIAJ KaXKJIOTO W3 YYAaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMoi IpoOIEMBl.

K xonmy obydenus B 11 kJjacce mpeIMeTHbIe pe3ybTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH y 0OYUAIOIIMXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpPax posib U MecTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJOTHH, B MPAKTUYECKOH
NeATeNbHOCTH JII0/IeH, IEJTOCTHOCTh U €TMHCTBO (PM3HMUECKON KapTUHBI MUDA;

YUUTBIBaTh TpPAHMIBI TNPUMEHEHUS HW3YYEHHBIX (HU3UUYECKUX MOJENe: TOo4YeyHbIH
ANIEKTPUYECKUI 3apsijl, JIyd CBeTa, TOYCUHBIM HCTOYHUK CBETa, sJepHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOT'O si/ipa MpH peleHnH GU3NIEeCKUX 3a/1a4;



pacrno3HaBaTh (QU3WYECKHUE SBJICHUS (TMPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKHA M KBAHTOBOU (DM3WKU: AJIEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, 3JICKTPOMArHUTHAs
WHIYKIOHS, JCHCTBHE MArHUTHOTO IOJsI HA TMPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSMOJIMHEHHOE paCIIPOCTPAHEHUE CBETA, OTPAKEHUE,
nperomiieHne, uHTepdepeHys, audpakinus W MONSIPU3ANMS CBETa, JUCIICPCUS CBETa,
doroanekrpuaeckuit d3pdekt (porodPdeKT), CBeTOBOE AaBlICHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHAS PAIMOAKTHBHOCTE;

OIHMCHIBATh M3yUYCHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIC, ONTHYCCKUE,
MEKTPUIECCKYIO MPOBOJUMOCTD PA3JIMYHBIX CPENl) M AIIEKTPOMATHUTHBIC SBICHHS (TIPOIECCHI),
UCTONIBE3Ysl (DM3WYECKHWE BEIMYMHBI: DJJCKTPHUSCKUN 3apsj, CHIa TOKa, DSJIEKTPHYSCKOE
HaNpPsDKEHUE, DIIEKTPUIECKOE COMPOTHBIICHUE, PA3HOCTH TTOTEHITUAIOB, JICKTPOIBHKYIIAS CHIIA,
paboTa TOKa, WHAYKIHMS MarHATHOTO ToJs, cwia Awmmepa, cuia JIOpeHIa, WHIYKTUBHOCTH
KaTYIIKH, SHEPTUs DJIGKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPHUOJ W YacTOoTa KojcOaHWH B
Kosie0aTeIbHOM KOHTYpE, 3apsjl U CHJIa TOKa B TMPOIECCe TAPMOHHYECKUX AJIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pAcCCTOSHHWE W ONTHYECKAas CHJIAa JIMH3BI, TIPH OIHCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W CIWHUIIGI,
YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIONINE TAHHYIO (DH3HUECKYIO BEIHUNHY C IPYTHMH BETUIHHAMU;

OIHMCHIBATh HM3yUYCHHBIC KBAHTOBBIC SBJICHHUS W IPOIECCHI, HCIONB3YSA (U3NICCKHE
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, DHEPIUS U
UMITYJIbC  (DOTOHA, TEPUOJI TOJypacmaaa, SHEPTHsl CBSI3W aTOMHBIX Sjep, NPH OIHUCAHUU
MPABWIBHO TPAKTOBaTh (DM3MUCCKUNW CMBICT HCIOIB3YEMBIX BEIUYHMH, HX OOO3HAYCHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYJIIBI, CBS3BIBAIONIUE TAaHHYIO (DU3MYECKYI0 BEIUYHHY C JAPYTUMHU
BEJTMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKON BEITMYNHBI;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOIB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL: 3akoH Owa, 3aKOHBI MOCIEAOBATENIBHOIO M MAPAIENBHOIO COEIMHEHUS
NPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akoH DJIEKTPOMAarHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEHOTO PaCIpPOCTPAHEHUS CBETAa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, YypaBHEeHHME OWHImTeHHa I QorodddekTa, 3aKOH COXpPaHEHUS DJHEPTUH, 3aKOH
COXPAaHEHHUS MWMITYJIbCA, 3aKOH COXpPAHEHHsS JJIEKTPUUYECKOTo 3apsija, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIia, mocTynatel bopa, 3aKoH pajMOaKTUBHOTO pacraja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUs (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTpeeNsATh HAMpaBJICHWE BEKTOpa MHAYKUWW MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM,
cuibl Amriepa v cuibl JlopeHna;

CTPOUTH M OIHUCHIBATH U300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOM JIMH30M;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPAMBIX W  KOCBEHHBIX HW3MEpeHHil: mnpu 3ToM  (GOpMYIHUPOBAThH
npobiieMy/3afady M TUIOTE3y Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEI0KEHHOTO0 000PYI0BaHMSI, TPOBOAUTD OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYHH, TPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO HM3MEPEHHs W HCIOJIb30BaTh HM3BECTHBIE METOMbI OLIEHKU
MOTPEIIHOCTEN U3MEpPEHU;

HCCIIEeIOBATh 3aBUCUMOCTH (PU3NYECKHUX BETUYMH C UCMOIB30BAHUEM MPSIMBIX U3MEPEHUM:
MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOTYYCHHON 3aBUCHUMOCTHU
¢buznuecKux BENIWYMH B BUAe TaOmuil W TpaduKoB, JAeNaTh BBIBOJABI IO pe3yjibTaTaM
UCCIIeTIOBAHMUS;

coOmoaTh MpaBuiIa O€30MacHOro TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 9SKCIEPUMEHTa, Yy4eOHO-UCCIIEIOBATENLCKON UM TMPOEKTHOW JESITENbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPOUCTB U J1a00paTOPHOTO 000Dy IOBAHMUS;



pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nvecKkre 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHAJIU3a YCIIOBUS 33Ja4dl BHIOUPATh (PH3HUUECKYIO
MOJIeNIb, BBIIENATH (DPU3UYECKHE BEIMYMHBI U (QOPMYINbI, HEOOXOAMMBbIE JUIs €€ pelICHHUS,
IIpOBOAUTD paC‘IéTBI 1 OCHHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)H31/I‘ICCKOI\/JI BCINYUHBI,

peiiatb KAa4YCCTBCHHBIC 3a/la4H: BBICTPAUMBATL JIOTMYCCKHW HCHOPOTUBOPCUHUBYIO ILCIIOUYKY
paccykJIeHUM ¢ OMOPOr Ha M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCIOJNB30BaTh TPU pENICHHH Y4YeOHBIX 3aJad COBpPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAlUU U IpPEJICTaBICHUs] y4eOHOU u
HAyYHO-TIONYJISIPHOH WH(GOpPMAITUH, IOJYYCHHOH W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATH MOJIYYaeMyI0 UH(OpMAIIHIO;

OOBSICHATH NPUHLIUIIBI IEHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPONUCTB, pa3inyaTh
YCIIOBHSI HX O€30ITacHOT'O MCIIOJIb30BaHM B TOBCEAHEBHOM KU3HHY,

MIPUBOJIUTh MPUMEPHI BKJIAJAa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B OOBSCHEHHE MTPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA,

HCIIOJIL30BAaTh TCOPETUUYCCKUC 3HAHUA 110 (1)1/131/11(6 B HOBCG)IHGBHOI\/’I KHU3HU JIA
oOecrieueHus: O€30MaCHOCTH MPU OOpAILEHUH C TPUOOpaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXPAHEHHS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpYKalOILEel cpeie;

paboTaTh B IpyIIe C BHIITOJHEHUEM PA3IMYHBIX COLUATBHBIX pOJIed, IUIAHUPOBATh PaboTy
rpynrbl, panuoOHAJIbHO pacCnpeacisaTh 00s3aHHOCTH | IIaHUPOBATh  ACATCIIBHOCTL B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMBATH BKJIAJ KaXXI0T'0 M3 YYACTHHUKOB I'PYIINLI B
pellIeHre paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM S T TS T rp—— (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
Paznen 1. ®PUBUKA U METO/JbI HAYUYHOTI'O ITO3HAHMUSI
11 ®u3MKa 1 METObl HAYYHOTO TTO3HAHUS 2 bubmorexa [TOK
' AL Hay https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 JlHamuia ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aK0OHBI COXPAHECHHS B MEXAHHUKE 6 1 1 https:/m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubnuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds0o.ru/7fA1bf72
33 ArperaTHble COCTOSTHUSI BELIECTBA. 5 bu6mmoreka [JOK
' daz30BbIC MTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznea 4. QJIEKTPOANMHAMHUKA
bu6mmoreka [JOK
4.1 DIeKTpOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIM nekTpuyeckuil ToK. Toku B 12 1 1 bubnuoreka [IOK



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

‘ pa3IMYHBIX Cpelax

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

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosaunyecTBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM u¢posbie
Ne i/ OporpaMMBb pasi Beero Konrpoabubie | IlpakTHyeckue E)I;p(g:m ar e.])Il)HI)I e
padoTsbI padoThI pecypesI
Paznea 1. QJIEKTPOANHAMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
WHTyKIIHs https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pasnea 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMArHUTHBIE 9 1 bubnuoreka [JOK
KOJIeOaHUs https://m.edsoo.ru/7f41c97c
29 MexaHndeckue 1 JeKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa LIOK
23 Ok 10 3 httDs://m.edsg).ru/7f41c97c
Hroro no pazgeny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

31 OCHOBBI CIEIMATIBHON TEOpUHU 4 1 bu6mmoreka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU OIITUKH 6 https://m.eds0o.ru/7fA1c97c
bubmuoreka [JOK
4.2 Crpocnue aToma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 571pO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paszpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU



https://m.edsoo.ru/7f41c97c
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bubmuoreka [IOK

5.1 DeMeHTBl aCTPOHOMHHU U aCTPOPUIUKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Obobmaromee nosTopenue 4 https://m.edscL)E).ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE

u/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue W3yueHHs o0pa3oBaTe/IbHbIE

padoTsI padoThbI pecypchl
dusznka — Hayka o IpH .
1 Ha;qH:Ie Me:gnsl (l)TO?Ii)Hf:I/)II; 1 bubmaorexa [JOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIET0 MUPA
Ponb u MecTo pusnku B

2 (hopMUPOBaHUHN COBPEMEHHON 1 bubnuotexa [JOK
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JESTETbHOCTH JIFOICH
MexaHndeckoe JBHKCHHE.

3 OTHOCHTENBHOCTh MEXAaHUYECKOTO 1 bubnuorexa [JOK
nemkenus. [lepeMerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOIMHENHHOE 1 bubnuorexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuorexa [JOK
JBUKECHHE https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE majieHue. Y CKOpeHue 1 bu6mmoreka [JOK
CBOOOIHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc

7| Towerne o romano | 1 Bu6morexa LIOK

https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[IpuHIHUIT OTHOCUTEIBHOCTH Bubmiorexa LIOK
8 lanmunes. MHepmanbHbIe CHCTEMBI 1 ]
. https://m.edsoo.ru/ffOc3be8
orcyera. [lepBblii 3akoH HproTOHA
Macca Tena. Cuia. HpI/IHI_[I/\I'H BuGmuorexa LIOK
9 cynepro3uiuu cui. Bropoii 3akox 1

HproToHa 111 MaTepuanbHON TOUKH

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akon HeroToHa 11t bubnuorexa [JOK
MaTepHAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTo Tsarotenus. Cumia

11 TSKECTH. HGII))Baﬂ KOCMHYECKast bubmorexa LHOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpoTUBIIEHUS PU bubnuorexa [JOK
JIIBUKEHUH TeEJIA B )KUIKOCTHA WUIIU https://m.edsoo0.ru/ff0c3f76
rase
[ToctynaTenbHOE ¥ BpaIiaTeabHOe

14 JBIDKEHHUE a0COIFOTHO TBEPIOTO bu6moreka [IOK
tena. MomeHT cuitbl. [11edo chitbl. https://m.edsoo.ru/ff0c41a6
YciioBus paBHOBECHS TBEPIOTO TEJIa
Nmnynbsc MaTepralibHOM TOYKH,

15 CHUCTEMBbI MaTEPUAIIbHBIX TOYECK. bubnuorexa [JOK
WMnybc cuitbl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUYKEHHE
PaGota u MOLTHOCTD CHUIIBIL.

16 Kunernueckas sneprust bubnuoreka [JOK
MaTepuaibHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUu
[ToTeHuuanpHas SHEPrUs.

[ToTenuuanpHas SHEPTUS YIPYTO
17 I[e(l)opll\-I/II/IpOBaHHOfl Epymgml,)l}.,r bubmorexa [IOK
https://m.edsoo.ru/ffOc461a
[ToTenunanpHas 3HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTenuuanbHbIE U
HEeMOoTeHIIUaIbHbIe CHIIbI. CBS3b Bubmiorexa LIOK
18 paboThl HEMOTEHIIUATIBHBIX CHJI C

H3MEHEHHEM MEXaHUUYECKOM OHCPTHUU
CHCTEMBI Te1. 3aKOH COXpaHCHUA

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

MEXaHUYECKON DHEPTUH

19

JlabopaTtopHas pabora
«MccnenoBanue cBsizu pabOThI CHIIbI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH TeJla Ha IPUMEPE
PaCTSKEHHUS PE3UHOBOTO JKI'yTay

20

KonTponbhas pabota o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

bubmmorexa [{OK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON
Teopun. bpoyHOBCKOE NBHKEHUE.

Judbdysus

bubmmorexa [{OK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABUKECHUS U
B3aUMOJEHCTBUSA YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX TEN

23

Macca monekyn. KonuuectBo
BeniectBa. [locrosHHas ABoraapo

24

TemoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[lIxana temnepatyp Llenbcus

25

Wneansueiii ras B MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AOGconroTHas TemIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPruun
JBUKEHUS MOJIEKYJ. Y paBHEHHUE
MenneneeBa-Knaneiipona

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

27

3akon JlanbToHa. ['a30BEIC 3aKOHBI

28

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]ly apaMeTpaMu COCTOSTHUS



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

pa3peKEHHOT0 ra3a»

H3onporiecchl B HI€aIbHOM rase u

bubmuoreka [IOK

29 uX rpaguyecKoe NpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpennss sueprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoOb! e€ m3meHeHus1. KoinmaecTBo bubnuorexa [JOK
TEIIOTHI ¥ paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTrUsl OJTHOATOMHOIO UJICATLHOTO
rasa
31 Buasr Tenonepenaun bubmaorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
VYaenpHas TETUIOEMKOCTH BEIIIECTBA.
32 KonnuecTBo TEMIOTH MpH bubnuorexa [JOK
Terutonepeaade. AxnadaTHBIN https://m.edsoo.ru/ff0c5¢c36
IPOIIecc
[TepBrIil 3aKOH TEPMOAMHAMUKHU U bubnuorexa [JOK
33 )
€ro MPUMEHEHHUE K H30IpoIIeccam https://m.edsoo.ru/ffOc5efc
| HecGomuoer moneecn B 10K
' https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMHUKHU
35 [Tpunmun nevicteus u KII/ bu6mmoreka [JOK
TEIUIOBON MAaIlUHbBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIIJ]
37 DKOJIOTrH4eCKHEe MPOOIEeMbI
TEIUIOPHEPTeTUKHI
38 Sﬁ%ifﬁ;f;ﬁazlgfmm OcHOBBI bubmorexa HOK
’ https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMHUKIY
w | oo BuGorsa 10
’ https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHUKIY
40 [TapooOpa3zoBaHue U KOHICHCAIHS. bubnuoreka [IOK



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

Hcnapenue u kuneHue

https://m.edso0.ru/ff0c63b6

AOCOIIOTHAS U OTHOCUTEbHAA

bu6mmoreka [IOK

4 IBIJ;;XHOCTI’ BO3AyXa. HachlIeHHEI https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue u
p | mcpbe o b Bumorea 110K
P P /RHA https://m.edsoo.ru/ff0c65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepuabl
8| Yaemman remora e, bubmotera LIOK
! : https://m.edsoo.ru/ff0c6708
CyOmumariust
bu6moreka [IOK
44 VYpaBHeHue TEIIOBOro OanaHca https:/m.eds00.ru/ff0c6820
g | S Srempecd Bumorea 10K
AL A P https://m.edsoo.ru/ffOc6bcc
3apsiioB
o | Moo, smsep Bumore 10K
YHIPOBOZA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs NEKTPUUECKOro 3apsaa
g | omontemne g Suon B LOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanps:k€HHOCTB 3IIEKTPUUECKOTO
48 noss. [IpuHiun cynepno3unuu bu6mmoreka [JOK
SIIEKTPHYECCKUX TOJIeH. JIMHuU https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
g | Do e Bumorera 10K
' . https://m.edsoo.ru/ffOc6f00
MOTEHIIMAJIOB
50 [IpoBOAHMKY U AUDIIEKTPUKH B bubnuorexa [IOK

QJICKTPOCTATHYCCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018



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

I[I/IBHCKTpI/I‘-ICCKaH IMPOHUITACMOCTb

51

OnexrpoémkocTs. Konnencarop

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

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOT0 KOHJIEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHas pabora "M3mepenue
ANIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMTUPOBAIILHOTO
amnmapara, CTpyHHOro mpuHTEepa.
DJIEKTpOCTaTUYECKAs 3allUTa.
3a3eMiIeHHE IEeKTPONnpruOOpOB

55

DIEKTPUYECKUN TOK, YCIOBHS €TI0
cyniectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotunenue. 3akoH Oma aJist
y4acTKa LEenu

56

[TocnenoBarenbHOE, TapaIeIbHOE,
CMEIIAHHOE COSUHEHUE
MPOBOJAHUKOB. JIabopaTtopHas
pabota «/3y4yeHue cMenaHHOTO
COEIMHEHHS PE3UCTOPOB)»

0.5

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

57

Pabora 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKa. 3aKOH
Jxoynga-Jlenna

bubmuoreka [JOK
https://m.edso0.ru/ff0c7838

58

3akoH OMa 7151 TOJTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlabopatopHas padora
«M3mepenne D/IC ncrounnka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

QHCKTpOHHaH IMpOBOAUMOCTD
TBép,Z[LIX METaJIJIOB. 3aBUCHMOCTh



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONIPOTUBIICHHS METAJIJIOB OT
teMriepaTypbl. CBepXIIpOBOJIMMOCTh

DneKTpUUYECKU TOK B BaKyyMe.

60 . 1
CBo¥icTBa JICKTPOHHBIX ITYYKOB
[TorynpoBOTHUKH, UX COOCTBCHHAS

61 U IpUMECHasi IPOBOAUMOCTb. 1 bubnuorexa [JOK
CaoiicTBa p—N-mepexo/a. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U

62 paciuiaBax 3JIEKTPOJIMTOB. 1 bubnuotexa [JOK
DIEKTPOTUTHYCCKAS TUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DneKkTposn3
DIJIEKTPUYECKUI TOK B ra3ax.

63 CamocCTOSTENbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Mounnus. [lnazma
DNEeKTpUYECKUEe MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
6e301acHOCTH

65 OO6o0maronuii ypok 1 bubnuoreka [JOK
«DIIEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota o teme

66 «2nektpocratuka. [locTostHHBIN 1 bubnuoreka [JOK
SIIEKTPHYECCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAax»

o | b on Kampomman | B LOK
" " https://m.edsoo.ru/ff0c8c56

DneKTpoANHAMHKA

68 PezepBHblit ypok. O0oO0maromuii 1 bubnuoreka [IOK

ypok no TeMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68



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




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe N (ppoBbIE

Ne Tema ypoka Konrpoasubie | IlpakTuueckue Aara o0pasoBaTe/bHbIe
n/n Bcero p P H3Y4YeHH S
padoTsI padoThbI pecypchl
[TocTosiHHBIC MArHUTHI M KX

1 B3auMO/IeiicTBUE. MarHuTHOE ToJIe. 1 bubnuotexa [JOK
BexTop MarHUTHOW UHYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIUH
MarauTHO€E 1oJie MPOBOJIHHUKA C

2 TokoM. OmbIT Dpcresa. 1 bubnuoreka [JOK
B3aumoelicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

TOpHas Ta «3ydeHu
;| Doy e | 1 Bumorra 01
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.

4 JlaGopaTopHas pabora 1 1 bubnuorexa [JOK
«HccnenoBanue NeUCTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME€ MarHUTHOTO TOJISl HA

5 JBIOKYIIYIOCS 3apsSHKEHHY IO 1 bubnuorexa [JOK
yactuiy. Cuna Jlopenna. PaGora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeH1ia
DneKTpoMarHuTHAsT UHTYKITHSL.

[ToTok BeKTOpa MarHUTHOM

6 nHaykuud. DJ1C nHAyKIuu. 3aKoH 1
ANEKTPOMATrHUTHOW WHIYKIIHH
QDapanes

7 JlaGoparopHas paboTa 1 1 bubnuorexa LIOK
«UccmenoBanue sIBICHUS https://m.edsoo.ru/ff0cal50



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

SHCKTpOMaFHHTHOﬁ HWHIAYKOWUH

NupykTtuBHOCTB. SIBNEHUE
camounaykiuu. 3J1C
CaMOUHIYKIMH. DHEPIUst
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DIeKTpPOMArHuTHOE IOJIe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AJIIEKTPOMArHUTHI,
JJIEKTPOJBUraTENb, YCKOPUTEIN
JJIEMEHTAPHBIX YACTHII,
VHJyKIHOHHAs [1eYb

10

O6o6maronuit ypok «MarautHoe
noJje. DJIEKTPOMarHuTHast
HWHAOYKIOUSD

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas padoTa o Teme
«MarsuTtHoe noJe.
DneKTpoMarHuTHAasI MHIYKIIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
Kosiebanus. "'apMoHnYecKue
KosieOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJIeOaHUH.
[IpeBpalieHue 3HePrUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MepUo/ia MaJTbIX KoJIeOaHH Irpy3a
HA HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

14

KounebarenbHblil KOHTYD.
CB00O/IHBIE ANIEKTPOMArHUTHBIE
KoJIeOaHus B U/I€AIBHOM
KoJIe0aTeIbHOM KOHTYpe. AHaNorus
MEX]ly MEXaHUYECKUMU U

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMAIrHMTHBIMU KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyXarMUX
KosieOaHusX. By 1eHHbIE
MeXaHHUYeCKHe KoueOaHusl.
Pe3onanc. BeiHyX/1eHHbBIE
AIIEKTPOMArHUTHBIE KOJIEOaHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepemeHHBIH TOK.

CuHycouJabHbIN IEPEMEHHBIN TOK.

MOoImHOCTh TEPEMEHHOTO TOKA.
AMIUTUTYHOE U ACHCTBYIOIIEE
3HAYCHHUE CHUJIbI TOKA U HAITPSXKCHU A

bu6moreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpanchopmarop. [IpoussoacTso,
nepeaayda u norpedaeHue
AJIEKTPUYECKON SHEPTUU

19

YCTpoicTBO M MPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa NepeMeHHOro
TOKa, JIMHUH JIeKTporepe1ad

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

20

DKOJOTUYECKHe PUCKU TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
AJIEKTPOIHEPTUU B MTOBCEIHEBHON
KU3ZHU

21

MexaHn4yeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JuinHa BosiHbL. [lonepeunsie n
ITPOJIOJIbHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKkopocCTb 3ByKa. I poMKOCTB
3ByKa. BricoTa ToHa. TemOp 3ByKa

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

SHGKTpOMaFHI/ITHBIe BOJIHBI, UX

23 cBoicTBa U ckopocTh. [1lkana bubmorexa [TOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paguosioxkanms
o5 KonTponbhas pabora «Konebanus u bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpoCTpaHEHHE
26 CBETa B OJTHOPOIHOM cpejie. bubnuorexa [JOK
ToueunsIii HCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxxeHue cBera. 3aKOHBI
27 0T§a>1<eHm cgeta. [loctpoenue bubmorexa LIOK
N https://m.edsoo.ru/ff0cd4e0
M300paxKe€HHil B IJIOCKOM 3epKajie
[Ipenomnenue cera. [TonHoe
08 BHYTPEHHEE OTpaKEHHUE. bubnuorexa [JOK
[IpenenbHBIN Yroi MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHHUS
29 JlabopaTopHas padora «l3mepenue bubnuoreka [JOK
[OKa3aTesIs MPEIIOMIICHHS CTCKIIa https://m.edsoo.ru/ff0cd67a
30 nme Gopuyna romon mmm. ufimorera LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTopHas pabora
31 «HUccnenoBanne cBONCTB
M300paxKeHuil B IMH3AX»
Jucnepcus cera. CiioxXHbIA COCTaB
32 6enoro cseta. L{ger. JlaboparopHas
pabota «HabmoeHue aucnepcuu
CBETa»
33 WnTepdepennus cera. Audpaxius bubnuoreka [IOK



https://m.edsoo.ru/ff0ccfe0
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

ceta. JludpaxknuonHas pemerka

https://m.edsoo.ru/ffOced22

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubmuoreka [IOK

34 [Mosnsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTuaeckue MpUOOPHI M YCTPOHCTBA
35 U YCJIOBUS MX 0€301acHOro
IPUMEHCHHUS
I'paHUIBI MPUMEHHUMOCTH
36 KJIACCUYECKOW MEXAHUKH. bubnuotexa [JOK
[MocTynaTsl CrielHaIbHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENHHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeJICHUE ]i;)tptlggl;l/%eezz(iorﬁlfmc fad2
BPEMEHU U COKpAIEeHUE JITUHE] — :
OHeprus ¥ UMITyJIbC
38 pensITUBUCTCKON YacThubl. CBs3b bubnuoreka [IOK
MAacCChI C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHEprusi NoKos
Kontponbnas padota «OnrTuka. BuGnuotexa LIOK
39 S:;::pfiei?iﬁ?on TeopHi https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna Ilnanka. bubmuoreka [{OK
DHeprus ¥ UMIyJIbe HOToOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIEI0BAHNE
bu6mmoreka [JOK
4 ggzgzg&zﬂa' Ombirat A. T https://m.edsoo.ru/ffOcffc4
3akoHbl porodddexra. YpaBHEeHHE
42 DiinmTeitHa g Gotosddekra. ]r?tl/tlggl;ll(r):eelijasc]){)orﬁ/ffo 4015e
«Kpacnas rpanuma» poroaddekra — '
Jasnenue ceeta. Onbith [1. H.
43 JlebeneBa. Xumuueckoe IeHCTBHE BH6H_HOTeKa HOK
N https://m.edsoo.ru/ff0d04a6
44 TexHuueckue yCTpocTBa u



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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

MPAKTUYECKOE PUMCHEHUE:
¢doTorieMeHT, GOTOAATIHK,
COJTHEYHas OaTapesi, CBETOIUOT

Pemenue 3aga4 mo reMe «IIEMEHTHI

bu6mmoreka [IOK

45 KBAHTOBOM OITHKU https://m.edsoo.ru/ff0d0302
M b aTroMa ToMcoHa. OnbITHI

46 Pezggz)ognz ri) p(':lccfeos[Hamg a- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
gactuil. [I1anerapHas MOJIelIb aToMa
bubmmoreka [{OK

47 Hoctyxarst bopa https://m.edsoo.ru/ffOdOafa
W3nyuenue u nornomnieHne GoToHOB

48 IIpY IIEPEXOJE aTOMA C OJHOTO bubnuoreka [IOK
YPOBHS SHEPTHH Ha APYyroi. Bus https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BomoBrle cBoiicTBa YacTHIl. BoaHEBI

49 ne bpoiins. KopnyckymnsipHo- bubnuorexa [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3TyUYeHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnuoreka [JOK
OIPEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOTO U3ITYUYCHHUS
CaoiicTBa anbda-, 6era-, raMmma-

51 u3nydenus. Biausaue
PaZMOaKTUBHOCTH Ha KUBBIC
OpraHu3MBbl
OTKpbITHE TPOTOHA U HEUTPOHA.

52 N3otomnbl. Anbda-pacma. bubnuoreka [JOK
DNEKTPOHHBIN ¥ MMO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amMmma-u3nydeHue
DHeprus CBS3U HYKJIOHOB B Anpe. Bubmiorexa LIOK

53 SAnepuble peakuuu. SnepHblit

peaktop. IIpobiemMbl, MepCIeKTHBBI,

https://m.edsoo.ru/ff0d1356



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

9KOJIOTUYECKUE ACIIEKTHI AIEPHON
SHEPIreTUKHU

54

OnemeHTapHble yacTUllbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOIOICHUS U
perucTpanuu 31eMEHTapHbIX
yactul. Kpyrielii cron
«DyH1TaMEHTAIIbHBIE
B3auMoJeNCTBHs. EquHCTBO
(bu3nyYecKoil KapTUHBI MUPay

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

OTansl Pa3BUTHA aCTPOHOMMMU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUM. Buy
3B&3HOTrO Heba. Co3Be3us, sspKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nBrmxenne. ComHeyHas cUCcTeEMa

56

Comnurte. CoHeuHast akTUBHOCTD.
Hctounuk sHeprun CoJiHIa U 3BE3]T

57

3BE3/bI, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/bI IIIaBHOU
noclnezoBaTeabHOCTU. BHyTpeHHee
cTpoenue 3B&311. COBpeMEeHHBIE
MIPEJICTaBJICHUS O IPOUCXOXKICHUU U
sBoronnu CoJsiHIIa U 3BE3]

58

Muneunsiii [Iyth — Hama
lNanakruka. [Tomoxenue u
neukenue ConHua B ['anaktuke.
I'anakTrku. YEpHBIE ABIPHI B sIpax
raJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

Heperennbie mpo6aembl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH

61

KonTponbHas padoTta «D1eMeHThI
ACTPOHOMHUHU U aCTPOPUIUKU»

62

O6o06matomuit ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM 1
ATUYECKOU cdepax nesiTeTbHOCTH
YEJIOBEKa

63

O6o0maronuii ypok. Posbs u mecto
(U3HUKHN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHUpa

64

O6o0maromuii ypok. Poib
(uznueckoit Teopuu B
(hopMHpOBaHHUY TIPEICTABICHUH O
(hbU3UYECKON KapTHHE MUpa

65

O6o6mmaronuii ypok. Mecto
(bU3NYIeCKOil KapTHHBI MHpA B
001eM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJIC

66

Pe3epBHbIil ypok. MaruuTHOE 110J1€.
DneKTpOMarHuTHAsT MHTYKIIHS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOI Teopuu
OTHOCHUTEIIbHOCTH

68

Pesepubiii ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3UKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IIpunoxenune
@opMBbI yUYeThI IPOrpaMMbl BOCIIMTAHUSA

HpaBcTBeHHbIli  acnekT: GOpMHpPOBaHHWE  CBS3M  C  OOIIECTBOM,  HEOOXOJMMOCTH
COTJIacOBBIBATh CBOE IIOBEJCHHE C MHTEpecaMH OOIIecTBA, OCO3HAHME MPAKTHYECKOM
3HAYMMOCTH TOI'O UJIKX MHOI'O OTKPLITUSA, BOCIIMTAHUC YBAXKCHUA K y‘-IéHI)IM " X Tpyay.
[TaTpuoTnueckoe BocnuTaHue: NpoOykKI€HUE YyBCTBA YBAXXEHHUS K CBOEH CTpaHE M CBOEMY
HAapOAy Yepe3 repoMyYECcKOe MPOILIOE CTPAHBI, MOKa3 COBPEMEHHBIX HAYYHBIX JOCTHXKEHUH,
O3HAaKOMJICHHE C UCTOPUEU HAYKH U €€ OTKPBITUAMM.

DCTeTHYecKoe BOCIHTAHHE: NCIOJIb30BAHNE XYIOKECTBEHHOH JIMUTEpaTyphl Ha ypOKax
¢bu3uku TpOoOYKJIaeT y ydalluxcsi MHTEPEC K M3ydyaeMoOW TeMme, MOMOraeT MM OCBOUTH U
JIydmie 3aliOMHUTh MaTepuall.

q)OpMI/IpOBaHI/IC JIMYHOCTHU Yy4almerocs, €ro MHUPOBO33PCHHUA, JHUYHOCTHBIX KadCCTB: IIPU
BBINIOJIHEHUHM Ja0OpaTOpHbIX paboOT B mapax U TIpyHnax BOCIUTHIBAETCS YYBCTBO
OTBETCTBEHHOCTH 3a BBINOJIHEHHE 3aJaHUs, YYalllUeCcsd y4arcs IIOMOraTh Ipyr ApyTy.
BocnuTanue HaBBIKOB 3/10pOBOTO 00pa3a >KM3HU: YPOKH (PU3UKH — 3TO YPOKH BOCIMTAHUS
HAaBBIKOB 3/J0POBOr0 00pa3a KU3HU.

DKOJIOrM4ecKoe BOCIUTAaHUE: HA YpOKax (UMK TOBOPUTCS O BIHUSHUU JI€ATEIbHOCTH
YeJI0BeKa Ha HKOJIOTHIO 3eMIIH, YUUM JIFOOUTH OKPYKAIOIIYI0 MPHPOIY, BHUAETh KPAacoTy U
HETIOBTOPUMOCTh POJTHOTO Kpas.
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