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COJAEP)KAHUE OBbYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

Ousnka — Hayka o mpupoje. Hayunble MeToabl MO3HaHUS OKpyKarouero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (DU3HKE.

MonenupoBanue (u3nyeckux sBieHuil u nporeccoB. Hayunrpie runore3sl. Ousznueckue
3aKOHBI ¥ TeOpuH. [ paHUIIBI TPUMEHUMOCTH (hPU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHUSL.

Pomp m mecto ¢usuku B (QOpMHpPOBaHUM COBPEMEHHON HAaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamurka

Mexanuueckoe aBukeHHE. OTHOCUTENIBHOCTb MeEXaHHW4YecKoro JBmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpPOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) M YCKOpPEHHE

MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHUE NepeMElIeHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpPsSMOJIMHEHHOE nBIKeHUE. ['paduku 3aBHCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTU U NIEPEMEILLICHUS MAaTEPUAIIBHOM TOUKU OT BPEMEHH.

CBoOoHOE masieHune. Y cKopeHne cBOOOTHOTO Ma/ICHHS.

KpuBonuHueliHoe paBukeHUE. J[BH)KEHME MaTEpHATbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHENHAs CKOpocTs. [lepuoa u yacrora
oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

Texumueckne yCTpOﬁCTBa H MMPAKTUYCCKOC MPUMCHCHHUE: CITUAOMETP, ABMKECHUC CHAPSAA0B,
OCITHBIC 1 peMéHHBIC nepeaavn.

Llemoncmpayuu



Mogens cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XaPAaKTEPUCTUK JIBHKEHUS.

[TpeoOpa3oBaHue IBUKEHUH C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKECHHOM IIPOCTPAHCTBE.

Habmionenue nBmwxeHus tena, OpoIeHHOro O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

N3mepeHne ycKopeHust CBOOOHOTO MaieHHUS.

Hamnpasnenue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHrne HEpaBHOMEPHOIO JBUKCHHUS C LIENBIO OIIPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEX Y ITYTSIMH, IPOHIEHHBIMHU TEJIOM 3a I10CJIEJ0BATEIbHBIC
paBHBIE IIPOMEKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JBWXCHUU C HAYAIBHOM CKOPOCTHIO,
PaBHOU HYJIIO.

W3yuyenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3ydeHue ABMKEHUS Tea, OpPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anuned. [lepBoiit 3akoH HptoToHa. MHEpLIManbHbIE CUCTEMBI
oTcuéTa.

Macca tena. Cuna. Ilpunmun cynepno3unmu cuil. Bropod 3axkoH Herotona ist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3axkoH BceMupHoro TsaroreHus. Cuna tsxecTtd. IlepBast kocMuueckas CKOpPOCTb.

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

Tpenue. Buast Tperus (mokosi, ckoibxenus, kauenus ). Cuiia tpenusi. Cyxoe tpenne. Cuna
TPEHUsl CKOJIbXKEHUsI U cwiia TpeHus nokos. Koapduuuent tpenus. Cuna conpoTUBICHUS MpU
JBUKEHHUU Te€Na B )KUAKOCTU WM rase.

[TocTynarensHOE U BpalatelbHOE ABUKEHNE a0COTIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalicHU:. IIneyo cunbl. YciaoBus paBHOBECUA TBépI[OFO
TCIa.

Texumueckne yCTpOﬁCTBa U MPAKTUYCCKOC TMPUMCHCHHUC. TMMOAMIMNITHUKHA, AOBHXKXCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLHH.



CpaBHEHME Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKECHHUS.
YcnoBus paBHOBecUs TBEPAOTO Tena. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3ydeHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE W PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yCHOBI/Iﬁ PaBHOBCCHA TBépI[Ol"O TCJa, UMCIOIICTO OCh BpalllCHUA.
Tema 3. 3akonwvt COXPAHERUA 6 MEXAHUKE

Hmnynbc MaTepuaibHON TOUKH (Tela), CUCTEMBbl MaTepUAIbHBIX TOUYEK. MIMIynbC Cuilbl U
MU3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuiibl. MOIIHOCTE CHJIBI.

Kunerndeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOM
JHEPIUH.

[TorennuanbHas sHeprus. [loTeHnmanbHas 3Heprus ynpyro 1epopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHI)HBIG 1 HCIIOTCHIHAJIBHBIC CHUJIBI. CBs3b pa60Tr,1 HCIMOTCHIHUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHMIECKON SHEPTHUU CUCTCMBI TCIL. 3akoH COXPAaHCHUSA MEXaHHUYECKOH OHCEPIHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIIKEHME.



[lepexon moTeHNIMAIBHON YHEPTHUH B KHHETUUYECKYIO M 00paTHO.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

I/ISYLIGHI/IC a0COJIFOTHO HCYIIPYroro yaapa C IIOMOIIbIO JAIBYX OJJHMHAKOBBIX HHUTAHBIX
MassTHHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHMEM MEXaHHYECKOW 3HEpruu Teja Ha
IIpUMeEpE PacTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi pM3MKa M TePMOJUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
Bbpoynosckoe asuxenue. uddysus. XapakTep ABHKEHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TEJI M 00bICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. [lkana temneparyp Llenbcus.

Mopnens uaeanpHOoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3zobapa.

TexHuueckue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbITEL, OKa3bIBAIOIIUE JAUCKPETHOE CTPOEHUE BelecTBa, Qororpaguu  MOJIEKYI
OpPTraHUYECKUX COETMHEHUI.

OnbiThl O AU Y3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJICHCTBHUS.
Mogenb, UITIOCTPUPYIOLLas MPUPOTY 1aBJIICHUS ra3a Ha CTEHKU COCY/a.

OnbIThL, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi



OrnpeneneHne Macchl BO3yXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEeHHMH 0O0BEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPBI BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKJTy MTapaMeTpaMu COCTOSHUS pa3peKEeHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHaMudeckas cucreMa. BHyTpeHHsist SHEprusi TepMOJAMHAMUYECKOW CUCTEMbI U
crocoOb!l e€ m3MeHeHusi. KonmndecTBo TEIUIOTH U paboTa. BHYTpeHHSS 2HEPTHUST OAHOATOMHOTO
UJIeaIbHOTO ra3a. Bupl Teruionepenadun: TermIonpoBOIHOCT, KOHBEKIIUS, U3ITydeHHE. Y IelTbHAs

TEINIOEMKOCTH BelllecTBa. KOIM4eCcTBO TEMIOTHI IIpu TeIuioncpeaayc.

[Tonsitre 06 agunabaTHOM Miporiecce. [1epBrlii 3akoH TepMouHamMuKu. [IprMeHeHrne mepBoro
3aKOHa TEPMOJAMHAMUKH K H30mpoleccaM. ['paduueckast uHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh NpoLEeccoB B IPUPOJE.
TemoBeie MamuHbl. [TpuHIMIBI AelicTBUA TEIIOBbIX MaluH. [IpeoOpa3zoBanus 3HEpruu B
TeIuI0BbIX MamnHax. Koagduuuent nonaeznoro aeictus Temnooit Mamunsl. L{ukn KapHo u ero

KO3 PHUIHEHT MMOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MMPOOIIEMBI TETIOIHEPTETUKH.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW JHEPruy Tejia MpPH COBEPIICHHH paOOTHI: BBUIET MPOOKU M3
OYTBUIKU O] JCHCTBHEM CIKAaTOTO BO3yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BUICOIEMOHCTpALIHS ).

W3meHeHne BHYTpeHHEHN aHepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[Tapoo6pa3oBanue u kKoHaeHcalus. Vicriapenue u kunenne. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacklmeHHbI map. YaenapHas TemioTa mapoodpazoBaHUsl. 3aBUCUMOCTD
TEeMITepaTyphbl KUTICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammueckue u aMmopdHbie Teaa. AHU30TPOIHS CBOWCTB KPHUCTAJIIIOB.
Kunkue kpucraminsl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u kpucramumszauus. Y enbHas

TeruioTa miasiaeHus. CyonuMmarus.

ypaBHCHI/IC TEIUIOBOro OallaHca.



TexHuueckue ycTpoicTBa M NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUSA COBPCMCHHBIX MATCPUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIKHOCTH.

HaGmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.
JleMOHCTpaIus KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

I/I3MepeHHe OTHOCHUTEIBbHOMN BIaKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnexkTpusauus Tell. OIEKTpUYEeCKMH 3apsn. JlBa BHMJA DJIEKTPUYECKUX  3apsJIOB.
[TpoBOIHUKY, TUBIEKTPUKHU U MTOJIYIPOBOJAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3apsia.

B3aumopeiictBue 3apspoB.  3akoH  Kymona. TodeuHblld  2JEKTpUUYECKHH  3apsn.
Onektpuueckoe mnone. HanpskéHHocTh 3nexTpuueckoro mnois. IlpuHuun cynepno3unuu

SJICKTPHUICCKUX noyei. Jluaum HaHpH)KéHHOCTI/I QJICKTPUYCCKOI'O I10JIA.

PaGora cun anexrpocratrueckoro noss. [lorennuman. Paznocts norenuuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATUUECKOM ToJI€. [IudnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEeKTpOEMKOCTh IJIOCKOTO KOHJAEHcATopa. JHeprus
3apsyKEHHOTO KOHJIEHCaTopa.

TexHuuyeckue yYCTpOHCTBAa M INPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOI, 3JIEKTPOMETP,

AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Jlemoncmpayuu
YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.
B3anMopeiicTBrue HaIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEI.



[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.
DneKTpocTaTHuecKast 3allnTa.
JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBHCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOI'0 KOHACHCATOPA OT IJiomaau IiIaCTuH, paCCTOAHUA
MCXKAY HUMH U HHSHeKTpH‘IeCKOﬁ IIPOHUIACMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DIIEKTPUUECKHUI TOK. YCJIOBUSI CYIIECTBOBAHHUS AJICKTPUUYECKOTO TOKa. MICTOYHHMKHM TOKa.
Cuna Toka. I[locTOSIHHBIH TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

3neKTquec1<oe COITPOTUBJICHHC. VaenpHOE COIIPOTUBJICHHUC BE€HOICCTBA.
HOCJ’IG,I[OB&TCJ'IBHOG, nmapajujiCjibHOC, CMCIHIAHHOC COCINHCHUC IIPOBOAHHUKOB.

Pa6oTta QJICKTPHUYCCKOI'O TOKaA. 3aKoH I[)KOYJ'ISI—.HGHH&. MoIHOCTh QJICKTPHUYCCKOI'O TOKaA.

DIEeKTPOABUKYIIAs CHUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DIIEKTPOHHAs MPOBOANUMOCTD TBEPABIX METAINIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpHUMECHas MHPOBOJUMOCTh MOJIYHPOBOJHHKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpaXx M pacijiaBax »3JIEKTPOJUTOB. OJIEKTPOJIUTHYECKAs
JUcconuanus. JNEeKTPOIIN3.

DNEeKTpUUYECKHil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. MomHus.
ITimazma.

TexHu4eckue yCTpoiCcTBa U MIPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTar,
UCTOYHUKU TOKa, BJIEKTpPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHHS, BAKYyMHBIH  JHOJ, TEPMHUCTOpPbl M  (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

I/ISMGPGHI/IG CHUJIBI TOKA W HAIIPSIKCHUS.



3aBUCHUMOCTh COIIPOTUBJICHUA MUWIMHAPUYCCKUX IMPOBOAHMKOB OT JJIWHBI, ILIOIIaAN
MOIMCPCUYHOTO CCUCHUSA U MaTCPpUaJia.

CMemanHoe COCAUHCHUEC ITPOBOJHUKOB.

[IpsiMoe u3MepeHue NIEKTPOABMKYILEH cuibl. KOpoTkoe 3aMblKaHHE TraJlbBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psaa U MpOBOJAMMOCTb BO3/1yXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenue cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenne 3eKTpoABMKYIIEN CUIIBI HCTOYHHUKA TOKA M €70 BHYTPEHHETO COIIPOTHUBIICHHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbIe CBA3H

Uzyuenue xypca ¢usuku 0O6a3zoBoro ypoBHsS B 10 kjacce OCyIIECTBISIETCS C y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OHOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pusmyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
JKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: peuieHre CUCTEMBI YpaBHEHUH, TuHEeHHas GyHKIMS, mapaboia, runepoona,
UX TpaUKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX IPOEKIMU HA OCH KOOPIMHAT,
CJI0’)KEHHE BEKTOPOB.

buonocus: Mexannueckoe TBUKEHHE B JKUBOW mpupoje, Auddys3us, ocMoc, TemI000MeH
JKUBBIX OpraHU3MOB (BH/IbI TEILJIONEPEIAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpDHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeEJ, XUIAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAs AUCCOLIUALINS, TaJIbBAHUKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKe ABMKEHUN C MCIIONIB30BAHHUEM MEXaHU3MOB, YUET TPEHUS B

TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHWE 3aKOHA COXPAHEHHUs HUMITYJbCca B TEXHUKE (pakeTa,
BOJOMET W Jpyrue), JBUTATeb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI



XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHHU,  DBIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocTtostnHEIE MarHuThHl. B3auMopaeiicTBHE INOCTOSHHBIX MAarHuTOB. MarHuTHOE IIOJIE.
BekTop maruutHOM MHAyKUMU. [I[puHIMN cynepno3uliuy MarHUTHBIX NoJIed. JIMHUKM MarHUTHOM
uHayKuy. KapTtuna muHui MarHUTHOW MHYKIIUHU TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapTuHa JNMHUNA MHAYKUUMHM MarHUTHOTO MOJIS
JUTMHHOTO TPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Ammnepa, €€ MO1yJb U HAaIIPaBIICHUE.

Cuna JlopeHua, €€ MoIyabp M HampaBleHHE. JIBH)KEHUE 3apsyKEHHOM 4YacTULBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBeHue OIEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MarHUTHOM HWHAYKIUH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe snexTpuueckoe moje. OJIEKTPOJIBMXKYIIAs CUla HHIYKUUU B TPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTS. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAS CHJIa CAMOMHTYKIUH.
DOHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

ONEKTPOMAarHuTHOE IOJIE.

TexHudeckue YCTPOﬁCTBa U  TOPAKTHYICCKOC TIPUMCHCHHC: TIOCTOAHHBIC MAIrHUTHI,
SJICKTPOMAIrHUTEI, DJICKTPOABUTATECIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUI[, MHAYKIIWUOHHAA ICYb.

Jlemoncmpayuu
OmneiT DOpcrena.

OTKIIOHCHHE QJICKTPOHHOT'O ITy4YKa MAariHuTHBIM I10JICM.



JIuHMM MHAYKIMY MarHUTHOTO TOJIS.
B3aumozeiicTBue ABYX MPOBOJIHUKOB C TOKOM.
Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.
SIBrieHne ANEKTPOMArHUTHON UHIYKIUU.
IIpaBuno Jlenna.

3aBUCHUMOCTh BHeKTpO,Z[BI/I)KYHIeﬁ CWJIbl UHAYKIIMKX OT CKOPOCTHU M3MCHCHHA MAI'HUTHOI'O
IIOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBJICHUS SHCKTpOMaFHHTHOﬁ HHAYKIUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumusle Ko1eo0anus

Konebarenbnast cucrema. CBoOomHbie MexaHW4eckue KosieOanus. [apMoHuueckue
kosnebanus. Ilepuon, wactora, amrmumrtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHNYECKUX Kojiebanuil. [IpeBpalieHue snepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebatenbupiit  koHTyp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHLHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTus MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsIX. BbIHyX/IeHHbIE MeXaHUYecKHue KojeOaHMs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

ITepemenHbiil ToOK. CHHYCOUIAIbHBIN NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIpons3BoicTBo, mepemadya W TOTPEOICHUE DIEKTPUYCCKON SHEPTHH.
DKOJIOTMYEeCKHEe PHUCKH TMPH TMPOU3BOACTBE AJIEKTPOdHepruu. KysiabTypa HUCHOIB30BaHUS
AJIEKTPOIHEPTHH B TTOBCETHEBHOM JKHU3HH.



TexHuueckrne YCTPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: DJIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, TIMHUHU 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTEIbHOM CUCTEMbI (MPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHHK).

HaGmronenue 3aryxaronmx KojaeOaHuu.
HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.
Hab6nronenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa U HANPSOHKEHUST OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onaHCc mpu 1oCiIeI0BAaTEIbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU H
KOH/JIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH [IEpHOJia MaJIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTHU U
MaccChl Ipysa.

HccnenoBanne NEPEMCHHOIO0 TOKa B LEIIKM M3 MOCICIOBATCILHO COCIUMHEHHBIX
KOHACHCATOpPA, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUmMHbLE 80JIHbL

Mexanudeckue BOJHBI, yCI0BHs pacnpoctpanenusd. [lepuon. Ckopocth pacnpocTpaHeHuUs
u JuHa BOJIHBL. [lomepeunbie W TpojosibHbie BOMHBL. WHTepdepenins u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS W3JIYYEHHUS JIEKTPOMArHUTHBIX BOJH. B3ammuas
opueHTaius BekTopoB E, B, V B anekrpoMarauTHo# BonHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHMEe, TNpeJoMJeHHe, noispuzauus, audpakuusa, uHTeppepeHuus. CKopocTh

SJICKTPOMArHUTHBIX BOJIH.

[IIkana 31EeKTPOMAarHUTHBIX BOJH. IIprMeHEHue 3IEeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

HpI/IHI_II/IHLI paaruoCBA3U U TCICBUACHU. Pannonokanms.

SJICKTpOMaFHI/ITHOC 3arpsA3HCHUC oxpyma}omeﬁ Cpcabl.



TexHuuyeckue yCTpoiCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJdbHble MHCTPYMEHTHI,
yIbTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEIUIIMHE, paaap, PaAuONpPUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

HaGmronenre oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Ha6monenue natepdepeHImy u qudpakiiuyi MEXaHUIeCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmtofieHne CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM M YacTOTOU
KOJIcOaHuiA.

UccnenoBanue  CBOWCTB  AJEKTPOMATrHUTHBIX  BOJIH:  OTPA)XECHHE, IPEIOMIICHHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomeTpuyeckas onruka. [IpsMonuHeiHOEe pacIpOCTpaHEHNUE CBETA B OJJHOPOJHOM Cpelie.
JIyu cBera. ToUEUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300paKCHUH B IUIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkOHBI TpeNoMIIeHHs cBeTa. AOCONIOTHBIM — TOKa3areib
npesnomienus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6eoro csera. LBer.

CoOuparomiue M pacceuBaromive JUH3bL. ToHKasg JnH3a. DOKYCHOE pacCTOsSHHUE U
onTHYeCKas cuiia TOHKOM JInH3bL. [locTpoenne n3o0pakeHuil B cCOOMpAIONINX U pacCeUBAIOIINX
nuH3aXx. PopMyIia TOHKOM JIUH3BL. Y BEIMUYEHHE, 1aBAEMOE JIMH30M.

IIpenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnosas onrtuka. WuHtepdepenuus cBera. KorepeHTHble HMCTOYHHUKH. Y CIIOBUS
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B MHTE€P(QEPEHIIMOHHON KapTUHE OT JABYX CHH(a3HbBIX

KOTCpCHTHBIX HCTOYHUKOB.

Hudpakmus cera. JudpakuuoHHas pemérka. YciaoBHe HaOJIOJEHUS TJABHBIX
MaKCHUMYMOB IPH MaIeHUH MOHOXPOMATHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.



TexHuueckue ycTpoiicTBa M IpPAKTHYECKOE NPUMEHEHME: O4YKM, Jyna, (oTroammapart,
IPOEKIIMOHHBIN armnapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs! ONTHKA, TU(paKIIMOHHAS PEeHIETKA,
HOJISIPOU L.

Jlemoncmpayuu

[TpsaMonuHeiiHOe pacnpocTpaHeHHEe, OTpakKeHUEe M IpejJoMieHue cBera. OnTuueckue
puOOopBI.

[TomHOE BHYTpEeHHEE OTpakeHHue. MoJieab CBETOBO/A.
HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.
Mojenu MUKPOCKOIIa, TeIeCKOoa.

HaGmronenne unatepdepeHium cera.

HaGmronenne nudpaknuu cBera.

HabGmronenue qucnepcuu certa.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.
[Tomyuenue ciekTpa ¢ MOMOIIBIO AU(PPAKIUOHHON PEUIETKY.
HabGnronenue nossipusamyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol
N3mepenne mokazaresst mpeioMICHHUS CTEKJIA.
UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Ha6J'IIO,I[CHI/IC AUCIICPCHUH CBETA.

Pa3nes 6. OcHOBBI cIeUAJIbLHOH TEOPHH OTHOCHTEIbHOCTH

['paHuIBl IPUMEHUMOCTH KJIACCUYECKONW MexaHMKHU. IlocTynaTel cnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJAYJIS CKOPOCTH CBE€Ta B BaKyyme, MPUHLIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHU U COKPAILIEHUE ITTUHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPIHs MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmol K6aHMOEOU ONMUKU

®otonbl. ®opmyna [Tnanka cBsi3u sHEpPrun (HOTOHA C €ro YaCTOTOW. DHEPIrUsl U UMITYIIbC
doroHa.

OtkpeiTue u wuccienoBanue Gorodddekra. Omnbitel  A. [I'. CrosneroBa. 3aKoHBI
dororddekra. Ypapuenue DiinmreitHa 1 Gotodrddekra. «KpacHas rpanuna» hortodddexra.

Hasnenue ceera. Onbitel [1. H. Jlebenena.

XUMHYECKOE NE€HICTBUE CBETA.

TexHu4yeckne yCTpOWCTBA M TPAKTHUYSCKOE MPUMEHEHHE: (OTOIIEMEHT, (HOTOMATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeHero Gotodddexra.

CBeToaHoI.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuto o -uactuil. [lmanerapnas
mMonenb atoMa. [loctynater bopa. Usnydenue u mornomieHue GOTOHOB MpU MEPEXOAE aTroma C
OJIHOTO YPOBHS dHEPTUU Ha Ipyroil. Buasl cnektpoB. CrieKTp YpOBHEH SHEPTHUH aTOMa BOIOPO/Ia.

BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnyckyisipHO-BOJHOBOM Tyanu3M.

CroHTaHHOE U BBIHYXXJICHHOC U3JIYUCHHC.

TexHuueckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHaIu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJTHBI J1a3epa.
HaGmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi



Hab6nronenue nuHEHYaToOro CriekTpa.

Tema 3. Amomnoe aopo
OKCHEepUMEHTHI, I0Ka3bIBAIOLIUE CI0XKHOCTh CTPOCHUS sipa. OTKPHITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo ornpeneneHuio cocraBa paauoakTUBHOTO u3nydeHus. CBoiicTBa aibda-,

6eTa-, raMMa-u3JIydCHUsI. Bausaue PaIrO0aKTHUBHOCTHU HA KUBbLIC OPIraHHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHa. Hykinonuas monens siapa Ieiizendepra—Banenko. 3apsia
aapa. MaccoBoe umcio siapa. M30Tomnsl.

Anbda-pacnian. DIEKTpOHHBIH W TO3UTPOHHBIA Oera-pacmaj. ['amma-usnydenue. 3aK0oH
paZvoaKTUBHOIO pacraja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.
SAnepHele peakuuu. [leneHne u cuHTE3 A1€D.

Snepubiii  peaktop. TepmosinepHbii cuHTE3. [IpoOseMbl W TEPCIEKTUBBI  SACPHOU
SHEPTreTUKHU. DKOJOTUUECKUE ACTICKTHI SJIEPHON SHEPTETUKHU.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHbBIX YACTHLI.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EquHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHuyeckne yCTpOHCTBa M NPaKTUYECKOE NMPHMEHEHHWE: NO3MMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Llemoncmpayuu
CUY€TynK HOHU3UPYIOLUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMM M ACTPOPU3MKH
Oransl pa3BUTUs acTpoHOMUU. [IpuKkiagHOe 1 MUPOBO33pEHUECKOE 3HAUEHNE aCTPOHOMUM.
Bun 3Bé3nnoro HeGa. Co3Be3aus, ipkue 3BE3IbI, INIAHETHI, UX BUIUMOE JBHUKEHUE.

ConHeuHas cucTeMa.

Connue. ConHeunass akTuBHOCTb. Mcrounuk sHeprun ConHioa M 3BE3A. 3BE3IBI, HUX
OCHOBHBIE XapaKTEPUCTUKHU. JlarpaMMa «CTIeKTPaTbHBIA KJIAaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MMOCJIEIOBATEILHOCTH.  3aBHCHMOCTH  «Macca — CBETHUMOCTB» JUIS  3BE3J  TJIaBHOM



MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKAEHNUN U 3BoItoLMy CosiHLA U 3BE3]1. DTambl )KU3HU 3BE3NL.

Muneunsiii [TyTe — Hama [Nanaktuka. [Tonoxxenue u nrxenne Connia B ["anaktuke. Tumst
ranakTuk. Paguoranaktuku u kBazapel. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bcenmennoi. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus

Habumronennss HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUISL OTIpEJICIICHHS TIOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/US
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.
O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMaIbHON H
ATHYECKOH chepax AeaTeITbHOCTH YEIOBEKA, POJIb U MECTO (PU3HKHU U aCTPOHOMHH B COBPEMEHHOU
Hay4YHOHl KapTHHE MHpa, poib (u3nyeckod Teopuu B (OPMHUPOBAHUM MPEICTABICHUH O
¢du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKONW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoe.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBisieTcst ¢ y4€ToM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousmusi, CBS3aHHbIE C W3YYEHHMEM METOJOB HAay4YHOI'O MO3HaHMS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (QYHKIMH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE IO U IIIOCKUX GUryp U 00bEMa Tel.

buonoeus: snekrpuueckue SBICHUS B )KUBOM NpUpoie, KojaeOaTeabHbIe IBUKEHUS B dKUBOU
MIPUPOJIE, ONITUYECKHE SIBJICHUS B )KUBOM IIPUPOJE, NEHCTBHE paAUalliy Ha )KMUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYN, KpUCTaJIM4ecKas CTPyKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM perIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MmarHUTHBIE TOIOCAa 3€MJIM, 3aJI€KU MarHUTHBIX pyHd, GoTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texuonozcus: TUHUY SIIEKTPOIEpeiay, FeHEPATOp IEPEMEHHOr0 TOKa, 3JIEKTPOIBUTATENb, MHAYKIIMOHHAS
nevb, pajgap, pPaguoNpHEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meuyb, NPOEKIIMOHHBIN armapar,
BOJIOKOHHASI ONITHKA, COJTHEYHast OaTapes..

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpPEJHEro OOIIero oO0pa3oBaHMS
(6a30BBIi  ypOBEHB) MIOJDKHO  OOECIEYUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE Pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «Du3uka» IOJKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3WTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacumpeHe >KM3HEHHOTO OMNbITa M OIbITa ACATEIHLHOCTH B MPOILIECCE pealn3alii OCHOBHBIX
HaIpaBJCHU BOCITUTATEILHOMN IEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKAAHCKOM TO3WMLMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

MPUHITHE TPAJUIMOHHBIX OOIIEYENTOBEUECKUX T'YMaHUCTHUECKUX M JIEMOKPATHUYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENFHOCTh B WHTEpEcax TIPa)kJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00pa30BaTEILHOM OpraHU3aInu;

YMCHUC B3aHMOHeﬁCTBOBaTB C COIHMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUHM C HX
q)YHKI_II/IHMI/I N Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NIAaTPHOTHYECKOT0 BOCITUTAHUS
c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXKEHMSIM POCCHICKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIATAHMA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MTOBEICHHS;



CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B IEATEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;
4)3¢cTeTHYecKOro BOCIIUTAHUS:

JCTETHYECKOE OTHOLIEHUE K MHPY, BKIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) Tpy1oBOro BoCIMTAHMSA:
MHTEPEC K Pa3InyHbIM chepam npohecCHOHAIBHON 1S TeTbHOCTH, B TOM YHCIIE CBA3aHHBIM
C (U3MKONM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u

PCAIM30BbIBATH COOCTBEHHBIC )KM3HEHHBIC IIJIaHBbI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKU HA
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrN4eCKOr0 BOCITUTAHUS

c(OPMHPOBAHHOCTh IKOJIOTHYECKON KYJIBTYPHI, OCO3HAHWE TJOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

IJIAHUPOBAHUE U OCYILIECTBJIECHUE JEHCTBUI B OKPY>KAIOILIEH Cpeiec Ha OCHOBE 3HAHUS LETEn
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHre OIbITa JCATEIBHOCTH JKOJIOTUYECKOW HAIpPABICHHOCTA HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HaYy4YHOMH JEsITeNIbHOCTH, TOTOBHOCTH B Ipoliecce U3yueHUus: (HU3NKU
OCYILIECTBIIATh IPOEKTHYIO U HUCCIIEN0BATENIBCKYIO IEATENBHOCTh MHINBUYaIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U AKTyalU3UpoOBaTh MpoOJIeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;



OonpeacIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHUSA,
BBISABJIATh 3aKOHOMEPHOCTH U ITPOTHBOPEUYNA B paCCMaTPpHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX

pa3pabaThIBaTh IJIaH PeLIeHUs IPOOIEMbI ¢ yUETOM aHAIN3a UMEIOIUXCA MATEPUAIbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBBI B ACATCIBHOCTH, OLCHHBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBMSX pEAJbHOTO, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BuUBATH KPCATHUBHOC MBIIIJIICHUE IIPU PCIICHNH JKU3HCHHBIX HpO6JICM.
ba3oBble ncciienoBarebCcKHe AeiCTBHUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUYEBBIMHU TIOHATHUSMH W METOJAMH (PU3NUICCKOM
HaAYyKH;

BJIQ/IETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATENIbCKOW M MPOEKTHOM AESITeTbHOCTH B 00JIACTH
($u3HKH, CTIOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
bu3nYeCKOro coaepxKaHus, MPUMEHEHHUIO PAa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BUJAMH JIEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €0 WHTEPIPETaLNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3HKH;

BBISIBJIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTyallM3UPOBATh 3aJlady, BBIJBUTaTh
TUIOTE3Y €€ peleHus, HAXOIUTh apTrYMEHTHI JJIs JI0Ka3aTelIbCTBA CBOMX YTBEPK/ICHUH, 3a/1aBaTh

rapamMeTpsl ¥ KpUTEPUH PEILICHNS;

AHAJIU3UPOBATH MOJIYYCHHBIC B XOAC€ PCHICHUA 3aJ]a4r PE3YJIbTAaThl, KDUTUYCCKN OLICHUBATH
HUX JOCTOBCPHOCTD, ITPOTHO3UPOBATL USMCHCHUC B HOBBIX YCIIOBUSAX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON 1€ATENbHOCTH, B TOM
qucie IPU U3y4eHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

YMETh NIEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO0 001aCTh XKU3HEASITEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE HUJIEU, IPEJIaraTh OPUTMHAIBHBIC ITOAXObI U PELICHMUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:



BJIJICTh HABBIKAMH TOJTydeHHs MH(POPMALUK (HU3UUECKOTO COJCPIKAHHS M3 MCTOUYHHKOB
pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATH IMOUCK, aHAJINW3, CHCTCMATHU3ALIUIO U
UHTEPIIPETANI0 HHOOPMAIIUK PA3THYHBIX BUIOB U GOPM MPEICTABICHUS,

OLICHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCII0JIb30BATh CPEICTBA MH(DOPMALIMOHHBIX U KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B PEIICHHH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX 33734 C COOJOJIeHuEM TpeOOBaHUN
SPrOHOMHKH, TEXHUKH 0E30IIaCHOCTH, THTHCHBI, PECYpCOCOEPEKEHUs, TPABOBBIX U ITHYECCKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TTaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COJCPIKAHHMsS B Ppa3IM4YHbIX QGopMaTax ¢ y4EToM

Ha3HauYeHUs HHPOPMALIUH U 1IeTIEBOW ayAUTOPHH, BEIOUPAst ONTUMAIIbHYIO (pOpMY IpeaCcTaBICHUS
Y BU3YyaJlu3aluu.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:
OCYILECTBIIAThH OOILEHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBHI;

pa33épHyT0 U JIOTUYHO H3JjiaraTb CBOKO TOYKY 3pCHHUA C HCIOJIb30BAHUCM SA3BIKOBBIX
CpCACTB;

IMOHUMATh U HUCIIOJIB30BaTh IIPCUMYILCCTBA KOMaHJHOU U I/IH,Z[I/IBI/I,Z[yaHBHOﬁ pa6OTBI;

BLI6I/IpaTb TEMAaTUKy U MCETOJAbl COBMCCTHBIX ,Z[CI>’ICTBI/II>'I C y‘IéTOM O6I.I.[I/IX HHTCPCCOB U
BO3MOKHOCTEH KaXXJ10T'0 4JIC€Ha KOJIJICKTHUBA,

IIPUHUMATh LE€JIM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH M KOOPIAMHHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN

Y4aCTHHKOB, O6CY)KI[3TL PE3YIbTAThI COBMECTHOM pa6OTI>I;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a U KaKIOr0 YYaCTHHKA KOMaH/bl B OOIIMN pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTHI, OLICHUBATH HWACU C IMO3UIMK HOBU3HBLI, OPUTMHAJIBHOCTH,
HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH;

OCYIICCTBIATL TIIO3UTUBHOC CTPATCTHYCCKOC TMOBCACHUC B PA3JIMUYHBIX CHUTyallUAaX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH WHHUIIUATHUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS

Camoopranuzanus:



CaMOCTOSITEJIbHO OCYIIECTBIIATh I[103HABATEIbHYIO NEATEIBbHOCTh B 007acTH (U3MKH U
ACTPOHOMMH, BBISBIISITH MIPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX M KA4E€CTBEHHBIX 3a]ady, IUIaH
BBIIIOJIHEHUS] PAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

Jie7IaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, Oparb Ha ce0si OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MIPOSBICHUIO APYAULIUU B 0071aCTU (DU3UKH, TIOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CﬁMOKOHTpOJIb, IMOIHMOHAJILHBIA HHTEJJIEKT:

JaBaTb OLCHKY HOBBLIM CHUTYyallMsAM, BHOCHUTHb KOPPCKTHBBI B JACATCIbHOCTH, OLICHUBATH
COOTBCTCTBUC PCIYJIbTATOB LECIISAM;

BJIaJACTHh HaBbIKaMH IMO3HABATCIIFHOM pe(bnelccym KaK OCO3HaHHWs COBCPIIACMBIX HGI;'ICTBHI\/JI u
MBICJIMTCJIBHBIX ITPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHfI;

UCIIOJIB30BaTh MPUEMBI PEIICKCUU JIJISI OIICHKH CUTYAIlMH, BRIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PHUCKH U CBOEBPEMEHHO PUHUMATH PEIICHUS 10 UX CHIKCHHIO,

NPUHUMATh MOTUBBI U apI'yMEHTHI IPYTUX IIPU aHATIU3€ PE3YJIbTAaTOB AEATEIILHOCTH;

MMPpUHHUMATDH C€6$I, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBEI U apI'yMEHTHI IPYTUX P aHATIU3€ PE3YNIbTAaTOB AEATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce nocTrKeHHS TMYHOCTHBIX PE3YyIbTaTOB OCBOEHUS MPOrPaMMBI IO (PU3UKE IS
YPOBHsI CpefHEro o0Iiero o0pa3oBaHus y OO0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN

HUHTCIIJICKT, npennonaralomnﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE DMOIMOHATBFHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOU AYMOIMOHAIBHON c(hepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPCETYJINPOBaHNs, BKIIFOYAIOMIETO CAMOKOHTPOJIb, YMCHUC IIPUHHUMATh OTBCTCTBCHHOCTDH
3a CBOE IIOBCJICHHUC, CIIOCOOHOCTD AIalTUPOBATHCA K SOMOIMOHAJIbBHBIM U3MCHCHHUAM U MTPOABJIATH
I‘I/I6KOCTB, OBITh OTKPBITHIM HOBOMY,

BHYTpCHHeﬁ MOTHBAIIUH, BK.]'IIOLIaIOIJ_ICﬁ CTPECMIJICHHUC K JOCTUKCHHUIO MLCIIU U YCIICXY,
ONTUMU3M, MHUIITUATHUBHOCTb, YMCHUEC ﬂeﬁCTBOBaTB UCcxoas u3 CBOMUX BOSMO)KHOCTeﬁ;



OMIIaTHH, BKJ'I}O‘IaIOHIeﬁ CIIOCOOHOCTh ITOHMMATh OSMOIHNOHAJIIBHOC COCTOAHHUE JOPYI'UX,
YUYUTBIBATH €TI0 IMTPHU OCYHICCTBJICHUA OGH.IGHI/IH, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO,

COMaJIbHBIX HAaBBIKOB, BKJIIOHAIOIIIMUX CIIOCOOHOCTh BBICTpAaNBAaTb OTHOLICHUA C APYTUMHU
JIFOAbMU, Sa6OTI/ITBC${, IIPOABJIATE HHTEPEC U paspCliaTh KOH(l)J'II/IKTBI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenus B 10 kiacce npeqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPHUMEPax pojb U MeCTO (U3MKUA B (POPMHUPOBAHUH COBPEMEHHOM
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHIl, B IMPAKTHUECKOI
JIeITEeIILHOCTH JIFOICH

YYUTHIBATh TPAHHIIB] TIPUMEHEHUS H3YIEHHBIX (PU3NIECKUX MOJIEIICH: MaTepHalibHas TOUKa,
MHepLHalbHas cucTeMa oTcuéra, abCoIIOTHO TBEPIOE TENO, UACANBHBIN a3, MOJECIN CTPOSCHUS
ra30B, JXUAKOCTEH M TBEPIBIX TEJ, TOUCYHBIN AIICKTPUUYESCKHUHA 3apsil MPH PEHICHUH (PU3UIECKUX
3az1ady;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUU CTPOSHUS BEUIeCTBA M DIEKTPOJUHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JBUKEHHE 110 OKPYKHOCTHU, HHEPIHS, B3auMoieicTBuUE Tel, Tuddy3us, OpoyHOBCKOE ABUKECHUE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BEMA TeJ MPU HArpeBaHUU (OXJIAKICHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAlMs, IUIABICHUE, KPUCTAIIU3ALMS, KHUIICHHE,
BIIQYKHOCTH BO3/lyXa, MOBBIIICHUE JABJICHHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3h
MEXIy MapaMeTpamMu COCTOSIHHS ra3a B HM30IPOIIeccax, JIEKTpU3alUs TEN, B3aUMOJECUCTBUE
3aps/I0B;

ONKCHIBaTh MEXAaHUYECKOE JBUKEHHE, MCIONb3Yys (PU3MUECKUE BEIWYUHBI: KOOPAMHATA,
IyTh, IEPEMEILECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHIIA, UMILYJIbC Tela, KMHETHYECKas
SHEprusi, NOTEHUMAIbHAs DSHEPIUs, MeXaHWYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OTNKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAYEHUS
U €IMHULBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

OIMUCBIBATHL M3YUYCHHBIC TCIIJIOBBIC CBOICTBA TEII M TCIUIOBEIC ABJICHUSA, MUCIIOIB3Yys
(I)I/I3I/I‘-ICCKI/IC BCJIMYHMHBI: JaBJICHUC Tas3a, TCMIICPATypad, CPpCAHAA KHUHCTUUYCCKAA OHCPIrUus
Xa0THUYCCKOro ABHIXKCHHUA MOJICKYJ, CPCAHCKBAJApaTHU4YHAA CKOPOCTH MOJICKYJ, KOJUYCCTBO
TCIIJIOTBHI, BHYTPCHHSASA SHCPIUs, pa60Ta rasa, KOB(I)(I)I/II_II/IGHT MOJIC3HOTO ,Z[CﬁCTBPISI TCIIJIOBOT'O
ABUTATCIIA; IIPU ONMMCAHWUU ITPAaBHUJIBHO TPAKTOBATH (i)I/I3H‘-IeCKI/II>'I CMBICJI UCITOJIB3YEMBIX BCIIUYHWH,
UX 0003HAYCHUS U CIWHUIBI, HAXOIUTb (I)OpMYJ'ILI, CBA3BIBAIOIIUC JAaHHYIO (I)I/I3I/I‘{CCKyIO
BCJIIMYHHY C APYTUMH BECIUYNHAM,



ONKCHIBATh M3yYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIECTBA M AJIEKTPUUYECKUE SIBICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsijl, JIEKTPUUYECKOe IOJIe,
HANpPsDKEHHOCTh TIOJISl, MOTEHIIMal, Pa3sHOCTh MOTEHUHUANOB; MpPU OINWCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHUS W EIMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBJICHUS, UCHOIb3yd (PU3MUYECKHE 3aKOHbI U
IPUHLMIIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u 1l 3akonsl HploToHa, 3aKkOH coxpaHeHHs
MEXaHUYECKOM PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEPIO3ULMH CHJI, TPUHLIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, I'Aa30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEPruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOr0 3aps/a, 3aKkoH KyoHa, Ipy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKOe BBIPAKEHHE U YCIOBUS (IPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIMIIBI AEUCTBUS MAILLUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pas3nyarh yCiaoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITIOJTHATh JKCIEPUMEHTBI 110 HCCICIOBAaHUIO (DU3MYECKHX SIBICHUH W IPOIECCOB C
UCIIONIB30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUil, Mpu SToM  (HOpMyIHpOBaThH
npobieMy/3agady ¥ THIIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 TPEAIOKEHHOTO
000py/I0BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE H3MEPEHHUsS (PU3MUECKUX BEIMYUH, MPU 3TOM
BBHIOMPATh ONTUMAJIBHBIA CIOCO0 HM3MEPEHHUS U HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUECKUMU BETMYNHAMHU C UCIIOJIb30BAaHUEM IIPSIMBIX
U3MEPEHUH, MPH ITOM KOHCTPYHPOBATHb YCTAaHOBKY, (PHKCHPOBATH PE3yJbTAThI IMOIY4YECHHON
3aBUCUMOCTH (PU3MYECKHUX BEJIMYUH B BUE TaOIMIl U rpauKOB, JeIaTh BBIBOBI 110 pe3ybTaTaM
WCCIIEI0BAHMS;

coOuoiaTh MpaBwia 0€30MacHOrO TpyJda MpH NPOBEICHUM HCCIEAOBAaHUI B pamKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENLCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbl0, HCIOIb3Ys
¢u3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHSI 3aJ1a4i BbIOUpATh (PU3NUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

peiiaTb KAYCCTBCHHBLIC 3aJa4M: BBICTpAaWBATL JIOTHUYCCKU HCEIMPOTHBOPCUYHMBYIO LCIIOYKY
paccyXJIeHH ¢ OMOpo Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SBIICHUS,

MCIIOJIb30BAaTh MPU PEIIeHUH Y4eOHBIX 3a/1a4 COBpeMEHHbIe THPOPMAIIMOHHbIE TEXHOJIOT U
JUI TIOUCKA, CTPYKTYpUPOBAaHMS, HHTEPIPETAMU M NpPEACTaBICHUs y4eOHOW U HaydHO-
MOMYJSIPHOM MH(GOpMaIUH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHAJTM3UPOBAThH
HoJy4aeMyro HH(opMaIuio;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;



UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3HKE B TOBCETHEBHOM KU3HU AJIs1 00ECTIEUCHUS
0€301acHOCTH MpU O0paLIeHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Uil COXPaHEHUS
3JI0POBbsl U COOJIIOJICHNSI HOPM KOJIOTHYECKOT0 ITOBEIEHUS B OKPYXKAIOLIEH cpene;

paboTaTh B rpyMIle C BHIMOIHEHUEM PA3IUYHBIX COLUANBHBIX POJICH, ITIAHUPOBATH PadoTy
TPYMNIbI, palMOHAIBHO paclpeneNiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenust B 11 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUIA:

JI€MOHCTPUPOBATh Ha MpPHUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/IEeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHUIBl TMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJICNCH: TOUYCUHBIH
JEKTPUYECKUH 3apsi], JIyd CBETA, TOUEUHBIN HCTOUYHHUK CBETA, sIIEpHAsi MOJIEIb ATOMA, HYKJIIOHHAs
MO/I€JIb ATOMHOTO sJIpa NP peLIeHUH (PU3NUECKUX 3a/]aY;

pacnio3HaBaTh (U3WYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHWUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHHTOB, JJICKTPOMArHUTHAs
WHAYKIHS, JCWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBHKYIIUICS 3aps,
AJIEKTPOMATrHUTHBIE KOJICOAHUS U BOJIHBI, TPSIMOJIMHEMHOE paclpOCTPaHEHUE CBETA, OTPAXKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JTUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢pdekt (pororddekr), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIUCHIBATh M3YYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AJIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) U 3JIEKTPOMArHUTHbIE SBJIECHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BETUYMHBL: HIEKTPUUYECKHM 3apsi, cuja TOKa, DSJIEKTpUYECKOoe
HAIPSDKEHUE, DJIEKTPUIECKOE COITPOTUBIICHUE, PA3HOCTh MIOTCHIMAIIOB, dJICKTPOABIKYIIAsL CHIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuia Ammnepa, cuia JlopeHua, MHAYKTUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeJIbHOM KOHTYpE, 3apsij] U CHjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosieOaHul, (POKYCHOE pacCTOSIHME€ M OINTHYECKas CWila JIMH3bI, MPHU OMUCAHUU IPABUIIBHO
TpPaKTOBaTh (PU3NYECKUI CMBICH HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUMHAMU;

ONHKCBHIBATh M3y4YCHHBIE KBAHTOBBIE SIBIICHUS U TPOLECCHI, HCHOJIB3Yyd (U3NYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPTus U
UMIynbc (OTOHA, MEPHOJ IMoJypacnaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU OMUCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETMUHHBI;

AHAJIN3UPOBATH q)nanecxne mponecCol U ABJICHUSA, HCIIOJIL3YS (bmnqecxne 3aKOHbI H
MMPUHIUIIBI: 3aKOH OMa, 3aKOHBI IMMOCJICAOBATCIIBHOTO W  MapaJluICJIbHOTO COCAWHCHUA



MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacipoOCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHE DiHIITelHA U1t HoTodPdeKTa, 3aKOH COXPaHEHHs SHEPTUU, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHUsl JIEKTPUYECKOrO 3apsijia, 3aKOH COXPAHEHHS MacCOBOI'O YHUCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajia, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE W YCIOBHUS (TpaHHIIBI, O0JIACTH)
MPUMEHUMOCTH;

OIpesieNIATh HAIpaBJICHWE BEKTOpa MHAYKIUM MAarHUTHOIO IOJS IPOBOJHHKA C TOKOM,
cuibl Ammnepa u cuibl Jlopenna;

CTPOUTH U OIMHCHLIBATH I/I306pa)KeHI/I€, CO31aBacMoOC IJIOCKUM 3CPKAJIOM, TOHKO .HI/IH30f/'I;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAaHUI0 (PU3MYECKHX SIBICHUI U IPOLIECCOB C
UCTOJIB30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (OpMYIHpPOBATH
npobiieMy/3aauy v TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py10BaHusl, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIC HW3MEPEHUs (HU3MUECKUX BEIWYHH, TPH OTOM
BbIOMpPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHUs M HCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

HCCIca0BaTb 3aBUCUMOCTHU (1)H3I/I‘~I€CKI/IX BCJIIMYHMH C UCIIOJIB30BAHUCM MPAMBIX H3MCpCHHfII
IIpu 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTB PE3yJIbTAaThL HOHy‘ICHHOﬁ 3aBUCHUMOCTH
(1)I/I3I/I‘I€CKI/IX BCJIIMYMH B BHIC Ta6JII/III u Fpa(l)I/IKOB, ACJIaTb BBIBOJbI IO pE3yJIbTaTaM
HUCCIICAOBAaHUA,

coOnronarh mpaBuia O€30MacHOrO Tpyna IpU MPOBEACHUM HCCIEIOBAaHUN B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOTo 000pyI0BAHHUS;

pemath pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONW MOMAENbI0, HCIOJIb3YS
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4 BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMBbIE IJsi €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pemarh KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIENOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIb30BaTh MPH PELICHUH YYeOHBIX 3ajlau COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTHH
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HWHTEPIPETALUHd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSPHOM HH(OPMAIUH, TOJTyYEHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyro HH(POpPMAIHIO;

OOBICHSTH IIPUHIMAIIBLI ﬂeﬁCTBHﬂ MalinuH, HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB, pasiinydaTtb
YCJI0BUSA UX 0€30I1aCHOr0 UCIIOIb30BaHUS B HOBCCI[HCBHOfI JKHN3HH,

MPUBOJIUTH MPUMEpPHI BKJIAZa POCCUMCKHX U 3apyOE€KHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;



UCII0JIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM XKU3HHU U1 0OecTIeYeHns
0€301acHOCTH MpU O0paLIeHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Uil COXPaHEHUS
3JI0POBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 IOBEICHUS B OKpYXKaroLIel cpene;

paboTaTh B rpymIe ¢ BHIMOIHEHUEM PA3IUYHbBIX COL[MAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
pelIeHne paccMaTpruBaeMOi IPOOIIEMBI.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KonugecTtBo yacos
n/m Becero  KonTposbHbIE [TpakTuyeckue
paboThI paboThI
Paznen 1. DUZUKA U METO/IbI HAYUYHOI'O ITIO3HAHMUS
1.1 ®wusuka u METOABl HAYYHOTO MTO3HAHUS 2 0 0
J100aBUTH CTPOKY
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kwunemaruka 5 0 0
2.2 Jlunamuka 7 0 0
2.3 3aKkoHBI COXpaHEHUS B MEXaHUKE 6 1 1
J106aBUTH CTPOKY
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1  OcCHOBBI MOJIEKYJIIPHO-KHUHETUYECKON TEOPUHU 9 0 1
3.2 OCHOBBI TEPMOIMHAMHKHI 10 1 0
3.3 ArperatHsie cocTosiHUS BemiecTBa. Da3oBbie 5 0 0
TIePEXOJIbI
Jl06aBUTH CTPOKY
Hroro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMUMKA
4.1 DnexTpocTaTHKa 10 0 1
4.2  TloctosHHBIN AneKkTpudeckuii Tok. Toku B 12 1 0
Pa3IMYHBIX Cpelax
J106aBUTH CTPOKY
Hroro mo pazaeny 22

Jlo6aBUTH MOTYTH
Jlo6aBUTh paznen
PeszepBHoe Bpemst 2


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

Ne HanmenoBanue pa3neinoB ¥ TeEM IPOrpamMMel KonunuecTBo yacos

n/m Becero  KonTponbHble [TpakTuyeckue
paboThI paboThl
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 3
11 KUIIACC
Ne  HaummeHoBaHue pa3fesioB U TEM IPOrPaMMBI KonnuectBo yacos
/1 Bcero  KoHtposibHbIC [IpakTrHueckue
paboThI paboThl
Pazpnen 1. JIEKTPOIUHAMUKA
1.1 MaruutHoe none. DIeKTPOMarHuTHas 11 1 3
WHIYKIIHS
J106aBUTH CTPOKY
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1  MexaHUYECKHE U JICKTPOMAarHUTHHIE 9 0 1
KoseOaHus
2.2  MexaHUYeCKHE U SJICKTPOMAarHUTHBIC BOTHBL 5 1 0
2.3 Onruka 10 1 3
Jl06aBUTH CTPOKY
Uroro no pazneny 24
Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
3.1  OcCHOBBI CIENUANTBHON TEOPHH 4 1 0
OTHOCHUTEIIbHOCTH

J106aBUTH CTPOKY

Utoro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1  DneMeHTHI KBAHTOBOH ONTHKH 6 0 0
4.2  Crpoenne aToma 4 0 0
4.3  ATtomHOe s1/1po 5 0 0
Jlo6aBUTH CTPOKY

Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1  DneMeHThl aCTPOHOMUHU U aCTPOPUZUKH 7 1 0
Jl06aBUTH CTPOKY

Hroro no pazneny 7

Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 OOGoOrmaromiee MOBTOPCHIE 4 0 0
J106aBUTH CTPOKY

Hroro no pazneny 4

Jlo6aBuTH MOYJIb
JloGaBuTh pazaen
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 ) 7
I[TPOTPAMME
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INIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KommuecTtBo yacos
n/m Bcero Kontponsnbie IIpakTnyeck:
paboThl paboThl

1 [[Pusuka — Hayka o mpupoje. HayuHbie MeTOIbl TO3HAHUS 1 0 0
OKpY’Karoliero mMupal|

2 [[Ponb u mecTo pu3ukH B HOPMUPOBAHUH COBPEMEHHOM 1 0 0
HAyYHOU KapTUHBI MUPA, B IPAKTUUYECKON AESITEbHOCTH
TroIei | |

3  [[Mexanuueckoe aBrkeHHEe. OTHOCUTEILHOCTh 1 0 0
MEXaHUYECKOTro BIKeHus. [lepemenienue, CKOpoCTh,
yckopeHue|] ]

4  [[PaBHOMEpHOE MPSIMOIUHEITHOE ABMKECHNUE] ] 1 0 0

5 [[PaBHOyCKOpeHHOE MPSAMOIUHEHHOE TBUKEHHE] | 1 0 0

6 [[CBoOomnOe mameHue. Y CKOpEHHE CBOOOHOTO MaCHHUS | | 1 0 0

7  [[KpuBoauHelHOE nBM)KCHHE. [[BIoKeHHE MaTepraIbHON 1 0 0
TOYKH 110 OKPY>KHOCTH] |

8  [[IIpwamun otHOcHUTenbHOCTH [ anmes. MHepuuanbHbIe 1 0 0
cuctemsbl orcueta. [lepBriit 3akoH HbroToHa] |

9 [[Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoi 1 0 0
3aKkoH HproTOHA /151 MaTepuanbHON TOYKH | |

10 [[Tperuii 3akoH HptoTOHA 17151 MaTepUaTbHBIX TOYEK] | 1 0 0

11 [[3akon BcemupHoro tsarorenus. Cuna tsxectu. [lepsas 1 0 0
KOCMHYECKasi CKOPOCTh ||

12 [[Cuna ynpyroctu. 3akon ['yka. Bec Tena]] 1 0 0

13 [[Cuna tpenus. Koadpduuuent tpenus. Cuna conporusienus 1 0 0
MIPU IBUKEHUH TeJla B )KUJKOCTH WM Tase] |

14 [[[ToctynaTenbHOE W BpallaTeIbHOE ABIKCHUE a0COIFOTHO 1 0 0
TBEpAOro tena. MomeHT cuibl. 1lnedo cuibl. YcenoBus
paBHOBecHs TBEPIOTO Tena]]

15 [[Umnynbc MaTepuanbHON TOYKH, CUCTEMbBI MaT€pUaAIbHBIX 1 0 0
Touek. IMIynbc cuiibl. 3aKOH COXpaHEHUs! UMITYJIbCa.
PeaxtuBHOC nBIKCHUE] |

16 [[Pabora u momtHOCTh CHITBl. KuHEeTHUECKasT SHEPTHUs 1 0 0
MaTepuaibHOW Touku. Teopema 00 U3MEHEHUH KHHETUYECKON
SHepruu| |

17 [[TlorenumanbHas Heprus. [loTeHIMATBEHAS SHEPTHS YIIPYTO 1 0 0
nehopMUpOBaHHON NpyKUHEL. [loTeHIIManbHAS YJHEPTHSI Tea
BOJIM3H MMOBEPXHOCTH 3eMITH ||

18 [[[ToTeHIMAaTBHBIC U HETIOTCHITMATBHBIC CHITBI. CBSI3b pabOThHI 1 0 0

HEIOTEHIMAJIBHBIX CHUJI C I3MEHEHHEM MEXaHUYeCKOM


https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Ne Tema ypoka KonuuecTBo yacoB

n/m Bceero Kontposbhbie [Ipaktudeck
paboThl paboThl
SHEPIHH CUCTEMBI Tell. 3aKOH COXPaHEHHSI MEXaHUYEeCKOMH
sHepruu||
19 [[JIaboparopHas pabota «ccrmenoBanue cBs3M padoOThl cuiabl 1 0 1

C U3MEHEHUEM MEXaHUYECKOW IHEPrUH Teja Ha IpUMepe
PaCTSKEHUSI PE3UHOBOIO KIyTay||

20 [[KouTponpHas pabora no teme «Kunemaruka. JluHamuka. 1 1 0
3aKOHbI COXpPaHEHUSI B MEXaHUKEY | |

21 [[OcHOBHBIE MOJOKEHHS MOJIEKYIIPHO-KUHETHICCKOMN 1 0 0
teopun. bpoynoBckoe asmxenue. Auddysus]]

22 [[XapakTep ABMKEHHS U B3aUMOJCHCTBUS YaCTHII BEIIECTBA. 1 0 0
Mogenu cTpoeHus ra3oB, JKHAKOCTEH U TBEPABIX TN ]

23 [[Macca monekyn. KonnyectBo BemiectBa. [locrosinnas 1 0 0
ABorazapo]]

24 [[TemnoBoe paBHOBecue. Temmneparypa u e€ n3MepeHue. 1 0 0
[lIxana remneparyp Llenbcus]]

25 [[Uneanbusrii ra3 B MKT. OcHoBHOe ypaBHeHue MKT]] 1 0 0

26 [[AOcomoTHas TemMIepaTypa Kak Mepa cpeHen 1 0 0

KUHETHYECKOW YHEPTUU IBUKCHUS MOJICKYIL. Y paBHCHHE
MenneneeBa-Kiarneiiponal]

27 [[3akon [lanproHa. ["'a30BBIC 3aKOHHI] | 1 0 0

28 [[J/laboparopnas paboTa «MccrnenoBanue 3aBUCUMOCTH Mexxay 1 0 1
napamMeTpaMH COCTOSHUS Pa3peKEHHOTO Ta3an]|

29 [[M3omporiecchl B HacAIbHOM Ta3e U UX rpaduaeckoe 1 0 0
Mpe/CcTaBICHUE] |

30 [[BHyTpeHHss 3HEPrus TEPMOAMHAMUYECKON CUCTEMBI U 1 0 0

cnocoObl e€ n3meHenust. KoamuectBo TenioTsl v padoTa.
BHyTpeHHss sHEpIUs 0JHOATOMHOTO UeaabHOro rasal]

31 [[Buas! Temnonepenayn|| 1 0 0

32 [[YnenbHas TEIUIOEMKOCTH BellecTBa. KOIMYIeCTBO TETUIOTHI 1 0 0
npu Teronepenaye. AnuadaTHbli npouecc]|

33 [[IlepBblii 3aKOH TEPMOANHAMUKH U €r0 IPUMEHEHHUE K 1 0 0
u3ormpoiieccam|]

34 [[HeobpaTumocTh IpoIieccoB B pHupoie. Bropoii 3akoH 1 0 0
TEPMOJIUHAMUKH |

35 [[MIpunnun neiictBus u KI1J[ TeroBoit MamuHsi] | 1 0 0

36 [[Luxx Kapro m ero KIT/I]] 1 0 0

37 [[Oxonoruueckue mpodIEeMbl TEIIOPHEPTETHKH || 1 0 0


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

Ne Tema ypoka KonuuecTBo yacoB

n/m Bcero Kontponbsubsie IIpakTuyeck:
paboThI paboThI

38 [[O6o6maromuii ypok «MoutekyispHas pusnka. OCHOBBI 1 0 0
TEPMOJAUHAMUKI | |

39 [[KontponbHas pabota o teme «MonekynsapHas pusnka. 1 1 0
OCHOBBI TEPMOJIMHAMUKUY | |

40 [[[TapooGpa3oBanue u kKoHaeHcalus. cnapenue u kunenne]] 1 0 0

41 [[AGcomoTHas ¥ OTHOCHTENbHAS BIAXXHOCTH BO3IyXa. 1 0 0
Hacpiuennsiii nap|]

42 [[TBépmoe Tenmo. Kpucrammmiyeckue u amopdHsbIe Tea. 1 0 0
AHN30TpONUs CBOMCTB KpUCTAIIOB. JKHUJIKHE KPUCTAILIIBL.
CoBpeMeHHbIE MaTepHrabl| |

43 [[[InaBneHue W KpUCTaUIM3AIUs. Y ACIbHAS TEIUIOTa 1 0 0
maBiaeHus. Cyonumanms| |

44  [[YpaBHeHHE TETUIOBOTO Oanancal] 1 0 0

45 [[Dnextpuzauus Ten. DIEeKTpUUecKuii 3apsa. J[Ba Buga 1 0 0
ANEKTPUUECKUX 3aPsI0B]]

46 [[IIpoBOIHUKH, TUAIEKTPUKHU U TTOIYIIPOBOAHUKH. 3aKOH 1 0 0
COXpaHEHHUS DJIEKTPUUYECKOTO 3apsiial]

47 [[BzaumopeiictBue 3apsaaoB. 3akoH Kymnona. Toueunsrit 1 0 0
ANEKTPUUECKUH 3aps] ]

48 [[Hanmpsox€HHOCTB dnekTpudeckoro mosst. [punmmm 1 0 0
CYTNEPHO3UINH JEKTPUUECKUX moneil. JIunuu
HaIpsHKEHHOCTH ||

49 [[Pabota cui 35eKTpocTaTHIecKoro moist. [loreHiman. 1 0 0
Pa3nocTh noTeHunanos|]

50 [[ITpoBOJHMKH M AUINEKTPUKH B FIEKTPOCTATUUECKOM TOJIE. 1 0 0
JusnexTpudeckas MPpOHUIIAEMOCTH | |

51 [[Dnekrpoémrocth. Konmencarop]] 1 0 0

52  [[D7eKTpOEMKOCTD IIIOCKOTO KOH/AEHCATOpa. DHEeprus 1 0 0
3apsKEHHOTO KOHIeHcaTopal ]

53 [[J/IaGoparopras pabota "M3MepeHHUE IIEKTPOEMKOCTH 1 0 1
KOHJIeHcaTopa']]

54 [[IIpuHUun neicTBUS U MPUMEHEHHE KOHEHCATOPOB, 1 0 0
KOITUPOBAJIBLHOTO armapara, CTpyHHOTO IPUHTEpA.
DneKTpocTaTHYecKast 3aIuTa. 3a3eMIIeHIe
3IEKTPOpuOOpoB]]

55 [[DneKkTpuyecKkHii TOK, YCIOBHSI €T0 CYIECTBOBAHMS. 1 0 0
[Tocrosiaubiii Tok. Cuna Toka. Hampspkenue. ConpoTHBIICHHUE.
3akon Oma aJig y4acTka 1emnu] |

56 [[TTocnemoBarensHOE, TApALUICTHLHOE, CMEIIAHHOES 1 0 1

coeMHEHNE MPOBOTHUKOB. JlabopaTtopHas pabota «3ydeHune
CMEIIaHHOTO COECIMHEHHS PE3UCTOPOBY]|


https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

Ne Tema ypoka KonuuecTBo yacoB

n/m Bceero Kontposbhbie [Ipaktudeck
paboThl paboThl
57 [[PabGoTa u MOITHOCTBH JEKTPUUYECKOTO TOKA. 3akoH J[koymsa- 1 0 0
Jlenmal]
58 [[3axon Oma juist MOJHOM (3aMKHYTOM ) SJIEKTPUYECKOM LICTIH. 1 0 1

Koportkoe 3ambikanue. Jlaboparopnas padora «3mepenne
O/1C ncTtoyHuka ToKa U €ro BHyTPEHHETO COIIPOTUBIICHUSY] |

59 [[DnekTpoHHAs MPOBOAMMOCTH TBEPIBIX METAIIIOB. 1 0 0
3aBUCUMOCTh COIPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTS | |

60 [[Dnexrpuueckuii ToK B Bakyyme. CBOHCTBA JIEKTPOHHBIX 1 0 0
My4YKOB] |

61 [[[TomympoBOIHUKH, KX COOCTBEHHAsI U IPUMECHAs 1 0 0

npoBouMOcTh. CBoiCTBa p—N-Tiepexoa.
[TomynpoBoIHUKOBBIE TPUOOPHI | ]

62 [[DOnekTpuyeckuii TOK B pacTBOpax U paciuiaBax 1 0 0
AIIEKTPOJIUTOB. DIEKTPOTUTHUECKAS TUCCOIUAIINS.
OnekTponus]|

63 [[Dnekrpuueckuii Tok B razax. CaMOCTOSATEIbHBINA U 1 0 0
HECaMOCTOSITeNIbHBIN pa3psa. Monuus. [1nazmal]

64 [[Dnexrpuueckue MprUOOPHI M YCTPOMCTBA U UX MpakTHyeckoe 1 0 0
npuMmeHnenue. [IpaBuna rexHuku 6e3omacHocTH| |

65 [[OGoOmarommii ypok «NeKTpOAUHAMUKAY ] 1 0 0

66 [[KoHTponbpHas pabora 1o Teme «IEeKTPOCTATHKA. 1 1 0
ITOCTOSIHHBIN JIEKTPUUYECKUIN TOK. TOKH B pa3iIMuHbIX
cpenax»]|

67 [[Pe3epsHblii ypok. KoHTpobHAS paboTa 1o Teme 1 0 0
"OnekTpoauHamuka']|

68 [[PesepsHslif ypok. O606maromumii ypok mno remam 10 1 0 0
Kiaccal]

Jl06aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 5

11 KJIIACC

Ne Tema ypoka Konuuectso yacos

n/n Bcero Kontpomerbie IIpaktnue

paboTEI paborr

1 [[TTocTosiHHBIC MATHUTBI U X B3aUMOJIeiicTBHE. MarHUTHOE IOJIe. 1 0 0
Bekrop MaruutHOM WHAYKIWMU. JIMHUM MarHUTHOW WHYKITUH] |

2 [[MarauTtHO€ 1oJIe MPOBOAHUKA ¢ ToKoM. OmbIT Dpcrena. 1 0 0
B3aumoselicTBue MpOBOIHUKOB C TOKOM] ]

3 [[JIaGopatopHnas pabora «/3ydeHrue MarHUTHOTO OIS KaTYILKH C 1 0 1
TOKOMM]|

4 [[[e¥icTBHME MarHUTHOTO TOJIS HA TIPOBOJIHUK ¢ TokoM. CHiia 1 0 1

Awmriepa. JlaboparopHas pabota «lccrnenoBanne neicTBuUs
MMOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM»| |


https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

10

11

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

[[lelicTBrEe MarHUTHOTO MOJISI HA JBUXKYILYIOCS 3apsSKEHHYIO
yactuny. Cuna Jlopenia. Pabora cunbl Jlopenmal]]

[[DnexTpomarHuTHas UHAYKLMS. [I0TOK BEKTOpa MarHUTHOM
uaayknuu. J/1C uaaykuun. 3aKoH IEKTPOMArHUTHON MHAYKITUU
®dapanes||

[[JTaGopaTopHas pabota «lccienoBanue sBICHUS
ANIEKTPOMATHUTHON MHIYKIIUN»] |

[[MuaykTuBHOCTD. fBNenune camounaykuuu. 9JC caMOMHIyKIINH.
DHeprus MarHUTHOT'O TOJISl KaTYIIKUA ¢ TOKOM. DJIEKTPOMarHuTHOE
none]]

[[TexHu4eckue ycTpoiicTBa U UX IPUMEHEHHE: IOCTOSHHbIE
MarHMThI, 3JI€KTPOMArHUTHI, 3JI€KTPOABUTATEb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS T1eYb | ]

[[O606maromuii ypok «MarHuTHOE 1oJie. DIeKTpOMarHuTHAS
UHIYKIU»| |

[[KoHTposbHas pabota 1o Teme «MarHuTHoe ToJie.
DIIeKTpOMarHuTHast HHIAYKIUS» ] |

[[CBoOOTHBIC MeXxaHHUYECKHE KoeOaHus. [ apMOHUYecKue
KoJieOaHus. YpaBHEHUE TapMOHUYECKUX KoneOanuid. [IpeBpanieHue
sHEepruu||

[[JTaGopaTopHas pabora «McciaenoBanue 3aBUCUMOCTH ITEPHOJIA
MaJibIX KOJICOaHHIA Ipy3a Ha HUTH OT JJTHHBI HUTH M MAacChl Tpy3a»]]

[[KonebaTenbHblil KOHTYp. CBOOOHBIE JIEKTPOMATHUTHBIE
KOJICOAHUS B MICATBHOM KOJIE0aTeIbHOM KOHTYpE. AHAIOTUS MEXKIY
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMHU KOJICOaHUSIMH | |

[[@opmyrna TomcoHa. 3akOH COXpaHEHUS SHEPTUH B HICATHHOM
KoJiebaTeIbHOM KOHTYpe]|

[[[IpencTaBieHue 0 3aTyxaronmx KojieOaHusax. BeiHyK1eHHbIE
MexaHuueckue konebanus. Pesonanc. BeiHyk/1eHHbIE
AJIIEKTPOMArHUTHEIE KosieOaHus ||

[[TTepemenHbIi Tok. CHHYCOMIAIbHBIN TEPEMEHHBIN TOK. MOIIIHOCTD
IIEPEMEHHOT0 TOKA. AMIUIMTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CHUIIBI
TOKA U HaIpsHKEHU| |

[[ Tparcdopmarop. [IpousBocTBo, nepenaya U NoTpedIeHe
ANEKTPUUECKOM HEepruu ||

[[VcTpoiicTBO U MpaKTUYECKOE TPUMEHEHHE IIEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa, IMHUN dJIeKTporepeaay]|
[[Oko0orHYecKre PUCKH TPH TPOU3BOJICTBE IJICKTPOIHEPTHH.
KynbTypa ucnonb30BaHus DJIEKTPOIHEPTUN B TTOBCETHEBHOM KU3HHU] |

[[MexaHn4eckue BOJIHBI, YCIOBHS pacnipocTpanenus. [lepuo.
CKOpOCTh pacrpoCTpaHeHHs U JITHHA BOJHBL. [lonepednsie u
MIPOJI0JIbHBIE BOJIHBI] |

[[3ByK. CxopocTh 3ByKa. ' poMKOCTb 3ByKa. Bricota ToHa. TemOp
3ByKa] |

KomanyectBo yacoB

Bcero KontposnbHbie

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

[IpakTnue
paboT

0


https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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
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

No Tema ypoka KonuyectBo yacos

n/n Bceero Konrponeusie Ilpakruye
paboThI paboT

23 [[DnekTpoMarHUTHBIC BOJIHBI, HX CBOMCTBA U CKOpocTh. Llkana 1 BBCIHUTE BBC/IH
3JIEKTPOMAarHUTHBIX BOJIH] | 3HAYCHHE 3HAYCH!

24 [[TIpuHLIHMITEI PaIUOCBSA3H U TEJICBHIACHHS. Pa3BUTHE CPEICTB CBS3H. 1 0 0
Paagmonokarus]|

25 [[KonTposbHas paboTta «KonaeOaHus 1 BOJHBI»] ] 1 1 0

26 [[IIpsMoauHENHHOE PacpOCTpaHEHHE CBETA B OJHOPOIHOM cpeie. 1 0 0
Toueunslit ucTOuHUK cBeTa. JIyu cBera]]

27 [[OtpaxkeHue cBera. 3aKOHbBI OTpakeHus cBera. [loctpoenue 1 0 0
M300pakKeHHH B TUIOCKOM 3epKase]]

28 [[IIpenomienue cBeta. [ToaHOE BHYTpEHHEE OTpaskeHUE. 1 0 0
[IpenenbHbIN YO MOTHOTO BHYTPEHHETO OTPAXKEHU | |

29 [[JIabopaTtopHas pabota «/3mMepeHue mokasaress IpeIoMICHUS 1 0 1
cTeknan||

30 [[JIumu3sl [TocTpoeHue u3oOpaxkeHui B auH3e. PopMysia TOHKO#M 1 0 0
JUH3BL. Y BEJIMYCHHE JIMH3HI ||

31 [[JlabopatopHast pabota «lccienoBaHue CBOMCTB H300paKEHHI B 1 0 1
JIMH3aX»] |

32 [[ducnepcus cBera. CiaoxHbIN cocTaB Oenoro ceeta. [[BeT. 1 0 1
JlaGopaTtopHast pabora «Habmronenue aucnepcun cBeTan| |

33 [[Uurepdepennus crera. Judpaxums ceera. AudpakunonHas 1 0 0
peméTkal |

34 [[ITTonepe4HOCTh CBETOBBIX BOJH. [Tomspusanus ceeral] 1 0 0

35 [[Ontuyeckue mpuOOpPHI U YCTPOICTBA U YCIOBHSI X O€30MACHOTO 1 0 0
MpUMEHEHUs | |

36 [[I'paHHUIBI IPUMEHHUMOCTH KJIaCCHYECKOi MexaHUKH. [locTymnaThl 1 0 0
CIeIUaTbHON TEOPUU OTHOCUTEIILHOCTH ||

37 [[OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHU U 1 0 0
COKpaIleHHUE JJIMHBI ||

38 [[DHeprus u UMIYIbC PEASATUBUCTCKOM YacTHIlbl. CBA3b MACCHI C 1 0 0
SHEPTUEH U UMITYJILCOM. DHEPTHUS MOKOA| |

39 [[KouTponbHas padota «Ontrka. OCHOBBI CIIEIIHATLHON TCOPHU 1 1 0
OTHOCHUTEJIBHOCTU Y] |

40 [[@Doronbl. Dopmyna [Tnanka. DHeprus u UMITYIbC GoToHa]] 1 0 0

41 [[OTtkpeitre u uccrnenaoBanue Gorosrdpdekra. OnbiTer A. I, 1 0 0
CroneroBal]

42 [[3akonbl porodddekra. YpaBHenue DiiHmreitna mis poroapdexra. 1 0 0
«KpacHnas rpanuna» poroaddexral]

43 [[Hanenwme cBera. Onbrtel I1. H. JleOeneBa. Xumuueckoe neicTBIE 1 0 0
cBera]|

44  [[TexHMUYECKUE YCTPOUCTBA U MPAKTUICCKOE MPUMEHEHHE: 1 0 0

dboTosmeMeHT, (HOTOIATUYNK, COTHEUHAs OaTapesi, CBETOIUO/] ]


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
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

n/n

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Tema ypoka

[[Pemenue 3a1a4y o TeMe «JIE€MEHThl KBAHTOBOM ONTUKUY | |

[[Monens atroma Tomcona. Oneitel Pe3epdopaa nmo paccesnuro o-
yactull. [lnanerapuas mozenb aromal |

[[[TocTynaTsl bopal]]

[[W3nyuenue u noriaoueHue (OTOHOB IIPU MEepeXo/ie aToMa ¢ OJHOI0
YPOBHS 3HEPIUM Ha Apyroil. Bunasl ciekTpos]]

[[BonHoBsie cBolicTBa yactuil. Bomusl ne bpoitns. Kopnyckynsipao-
BOJIHOBOM Jyanu3M. CIIOHTAaHHOE M BBIHY)KJICHHOE U3JIy4eHue] |

[[OTkpbITHE pangunoakTuBHOCTU. OMbITH Pe3epdopaa mo
ONPEJICTICHUIO COCTaBa PAJAHMOAKTUBHOIO U3JIyUYeHHUs ||

[[CBoiicTBa anbda-, 6era-, ramma-u3IydeHus. Biausaue
pPaJIMOaKTUBHOCTH Ha )KMBBIC OPTaHU3MBbI] |

[[OTKpBITHE TPOTOHA U HEWTpoHA. M30Tombl. Anbda-pacnan.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznydenuel]|

[[OHeprus cBsA3U HYKJIOHOB B siipe. SlnepHble peakuuu. SaepHslii
peakrop. [IpoGiemMbl, NepCHEKTUBBI, FKOJIOIHYECKHE ACTIEKThI
AJIEPHOM SHEPreTUKH] |

[[DmemenTapHble yacTulibl. OTKPBITHE MO3UTPOHA. METO b
HAOIIO/IEHUS M PErHCTPAIMK SJIeMEHTapHBIX YacTull. Kpyrisiii cTon
«DynnamenTaapHbIe B3auMoiecTBus. EnuHcTBO (prznueckoi
KapTUHBI MUpay]]

[[Bun 3B€3nH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IUTAHETH, UX
BuanMoOe ABrkeHne. ComHeuHas cuctemal |

[[Comnre. Conneunas akTUBHOCTH. McTounuk sHepruu ConHila u
3BE31] ]

[[3BE31bI, NX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TTIaBHOU
nocie0BaTelbHOCTH. BHyTpeHHee cTpoenue 38€31. CoBpeMEeHHbIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3Bosrony ConHLa 1 3B€31] ]

[[Mneunsiit [Iyre — Hama ['anaktuka. [lonoxxenue u 1BHKeHNE
Connua B Nanaktuke. ["anaktuku. YEpHble ABIPHI B SApaxX ralakTHK] ]

[[Bcenennas. Paz6eranue ramaktuk. Teopust bonbiioro B3psiBa.
PennkroBoe nznyuenue. Meraranaktukal|

[[Hepetenusie mpobieMbl aCTPOHOMHUH] |
[[KoHTposbHas paboTa «IeMEHThI aCTPOHOMUH U acTpohU3UKI» ]|

[[O600maronwmii ypok. Posb ¢pu3uku 1 acTpOHOMUM B
SKOHOMHMYECKOM, TEXHOJIOTHUECKOM, COIMMAIFHOM 1 STHYSCKOM
cdepax AesITeTbHOCTH YeloBeKa] |

[[O600maronmiit ypok. Posib u MecTo (pM3MKK U aCTPOHOMUH B
COBPEMEHHOU Hay4yHOI KapTHHE MUpa]|

[[O606matomuit ypok. Ponb pusuueckoit Teopun B popMupoBaHUT
npezcTaBiIeHuit o (pU3NYecKoi KapTUHEe MUpa]]

KomanyectBo yacoB

Bcero KontposnbHbie

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0

[IpakTnue
paboT

0


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
https://m.edsoo.ru/ff0d0e38

No Tema ypoka KonuyectBo yacos

n/m Bcero Kontposbhbie IIpaktuye
paboThI paboT

65 [[O6oOmatonmii ypok. Mecto pusnueckoit KapTuHbl Mupa B o0mem 1 0 0
psIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHIA O
npupoze]]

66 [[Pe3epBHbIif ypok. MarHuTHOE 1M0JIe. DIIEKTPOMArHUTHAS 1 0 0
MHIYKIUA] |

67 [[Pe3epBHbiii ypok. OnTrka. OCHOBBI CIICIMAIBLHON TEOPUH 1 0 0
OTHOCHUTEIIbHOCTH ||

68 [[Pesepnblii ypok. KBanTOBas husnka. DIeMEHTbI aCTPOHOMUH U 1 0 0
actpoduzuxu] ]

J06aBUTh CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» ®usuka, 10 xknace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. nox penakiueit
[TapdentbeBoii H.A., Akunonepnoe o6mectBo «M3narenbctBo «llpocsenienue»
» dusuka, 11 xknace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penakiueit

[TapdentbeBoit H.A., Akunonepnoe o6mectBo «M3narenscto «lIpocsenienue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET


https://m.edsoo.ru/ff0d1784
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