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Pabouas mporpamma 1o ¢usuke (0a30BbIii ypoBeHb) musi  ydamuxcs 10-11 krmaccos
pazpaborana B coorBercTBHH ¢ PI'OC COO u coorBercTByeT PenepanbHoi paboueil mporpamme mo
yuebHomy npeamery «Dusuka (6a30BbIil ypoBeHB)». Pabouas mporpamma mo (GpusMKe IS ydaruxcst
10-11 xmaccoB oOecrmeyuBaeT MAOCTIKEHHE IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa30BaTenbHOM MporpaMmbl cpeiHero oouiero oopazoBaHus, pa3padoTaHa Ha OCHOBE TpeOOBaHUH K
pe3yabTaTaM OCBOEHHsI OCHOBHON 00pa30BaTENIbHOW MPOTpaMMbl C YY€TOM OCHOBHBIX HAIpaBICHUN
MIpOrpaMM, BKIIFOUEHHBIX B CTPYKTYPY OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMel.

Conep:kanue y4eOHOI0 nmpeaMera

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usnka — Hayka o npupone. Hayunele MeToabl mMO3HaHUs OKpyxkaromero mupa. Poib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (u3nueckux sBICHWM U mporeccoB. Hayunbie rumoressl. duszmueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponp u wmecto ¢uszuku B (QOPMUPOBAHUU COBPEMEHHOW HAy4yHOW KapTHUHBI MHUpPA, B
MPAKTUYECKOU JIEATETLHOCTH JIFOICH.

Jlemoncmpayuu

AHaorosple ¥ MU(PPOBBIC U3MEPUTEIIBHBIC IPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe amxeHne. OTHOCUTEIBHOCTh MEXAHMYECKOro ABMKEeHHs. CucreMa OTcuéra.
Tpaexropus.

[lepemerieHne, CKOpPOCTh (CpeAHsii CKOPOCTb, MTHOBEHHAsh CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHOM TOYKHM, WX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHar. CloeHue MepeMenieHui u
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TMPSMOJIMHEIHOE MBMXKEHHE. ['paduKu 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELIEHUSI MaTepUAIbHON TOYKH OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuneiinoe aBuxkeHue. J[BuxeHne MarepuaibHOM TOUKH MO OKPYXHOCTH C IMOCTOSHHOU
M0 MOJYJI0 CKOPOCThIO. YTIIOBas CKOPOCTb, JIMHEWHAas CKopocTh. [lepumon u yactora oOpalieHwus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHU4YecKHne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETp, IBWKEHHUE CHapSIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, IUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanme NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Hab6nronenue aBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu Nnpu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEIEICHIS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOILICHUSI MEXKIY MyTSAMHU, NPOWJIEHHBIMU TEJIOM 3a IOCIEI0BaTEIbHBIC
paBHBIE NIPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM JIBUKEHUHM C HAYaJbHON CKOPOCTBIO, PaBHOM
HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocurenbHocT ['amwited. Ilepssiii 3akoH Hprorona. MHepruanbHble CHCTEMBI
OoTCY€Ta.

Macca Ttena. Cuna. [Tpunuun cynepnozunuu cui. Bropoii 3akon HeroToHa 11 MaTepuanbHOM
Touku. Tpetuil 3akoH HproTOHA 7711 MaTepUaIbHBIX TOYEK.



3akoH BceMUpHOro tsaroreHus. Cuna tsixkectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenune. Buasl TpeHus (mokosi, ckojibkeHus, kadeHnus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHUSI CKOJBKEHUS M cuia TpeHus nokos. Koapoumment tpenus. Cuia CONpOTHUBICHHUS NPU
JBUKEHUH TeJa B )KUIKOCTH WJIU rase.

[ToctynarenpHoO€e 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiibl OTHOCUTEIBHO OcH BpaunieHus. I1lnedo cunbl. YciioBus paBHOBeCHs! TBEPIOIO
Tena.

TexHuueckue yCTpOWCTBA W  NPAKTUYECKOE IPUMEHEHHE: NOJALIMIIHUKYK, JBUKEHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOINX TEJI.

BTtopoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJCHHUH.

CpaBHeHuE CUJI TPEHUS [TOKOSI, KAUEHUS U CKOJIbKEHHUSL.

VYcnoBus paBHOBecust TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABMXeHUs OpycKa MO0 HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HUKAIOIIUX B IMPYKMHE U PE3UHOBOM
o0pas1ie, OT ux 1edopMalny.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Nmnynsc maTepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepHalIbHbIX ToueK. Mmmynbc cuiel u
WU3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJIbca. PEakTUBHOE NBUKECHMUE.

PaGora cunbl. MOIIHOCTH CHUJIBL.

Kunetnueckast »Heprus marepuanbHoil Touku. Teopema 00 HM3MEHEHHM KHHETHYECKOM
SHEpPTrHUH.

[TorennuanbHas sHeprus. IloTeHuManbHas SHEPrust ynpyro JepOpMHUPOBAHHOW MPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble W HEMOTEHUMalbHbIE CHJIBL. CBs3b pabOThl HEMOTEHLUUAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHepruu.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: BOJOMET, KOMNEp, MNPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[Tepexoa moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHl CHIIBI C U3MEHEHHEM MEXaHMYECKON 3HEpPruH Teja Ha MpuMepe
PacTsDKEHUS PE3UHOBOTO XKIyTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOH TEOPUU M HMX ONBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBmwxkenue. uddysusa. Xapaxtep ABWKEHHS W B3aUMOJCHCTBUS YacTHUI] BEIIECTBA.
Mopnenu cTpoeHus: Ta3oB, )KMJIKOCTEH M TBEPABIX TN U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE
9THX Mozenei. Macca u pazmepsl Mosekyil. KonmnuectBo Bewectsa. [loctosiHHass ABorapo.

TemnoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Llenbcusi.



Mogens wupneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOpUU
UAeaIbHOTO Tra3a. AOCONIOTHAA TeMIepaTypa Kak Mepa CpelHeH KMHETHYECKOW SHEPrHH TETIOBOrO
nBrKeHns dactul rasa. Illkana temnepartyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHUE MeHeneeBa—
Kunaneiipona. 3axon Jlanbrona. M3omporecchl B HJ€aIbHOM Ta3e € MOCTOSHHBIM KOJUYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: H30TEpMa, U30X0pa, U300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITHl, JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu  MOJIEKyI
OpPraHUYEeCKUX COCIMHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHUSI.

Mognens onbiTa lllTepHa.

OnbIThI, JOKA3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopenb, HUTIOCTPUPYIOLIAs IPUPOY JABJIECHUS ra3a Ha CTEHKH COCYya.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Omnpenenenne Macchl BO3/1yXa B KJIIaCCHOM KOMHATe Ha OCHOBE U3MEPEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXTy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMoauHaMuyeckass cucreMa. BHYTpeHHSsST SHeprus TEpMOJMHAMHYECKOH CHUCTEMBI U
crocobbl e€¢ u3meHeHus. KonmdecTBo TemnoTrel M paboTa. BHYTpeHHSS 3HEpruss OAHOATOMHOIO
uJealbHOTO ra3a. Buapl Teronepenayu: TEIUIONPOBOAHOCTh, KOHBEKIMS, W3JydyeHHUE. Y jelbHas
TEIUI0EMKOCTH BellecTBa. KoMuecTBO TEIIOTHI ITPH TEIIoNepeiaye.

[Tonsitue 00 agmabarHoM mpouecce. [lepBoiil 3akoH TepMoauHaMuku. [IpuMeHeHHe MepBOro
3aKOHa TEPMOAMHAMMKH K H30mpoiieccaM. [ 'padudeckast MHTepHpeTaIus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPOLIECCOB B PUPOJIE.

TernnoBeie MamuHbl. [IpuHIMNBI OeHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHusl SHEPTUU B
TerioBbiX MamnHax. Koagduuuent nonesnoro aevicteust termoBoid MmamuHbl. [{ukn KapHo u ero
KO3 PHUIHUEHT MMOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MTPOOJIEMBbI TEMIIOIHEPI€TUKU.

TexHuuyeckue ycTpoHCTBa U MPAKTHUECKOE NMPUMEHEHHE: JBUTATeIb BHYTPEHHErO CrOPaHUS,
OBITOBON XOJOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEH SHepruu Teja MpU COBEPIIEHUM PaOOThI: BBUIET NPOOKH U3 OYTHUIKU
Mo/ JIEHCTBHUEM C)KaTOrO BO3[yXa, HarpeBaHue Hpupa B JIATYHHOM TpyOke MyTEM TpEeHHUS
(BUIEOIEMOHCTpAIIHS ).

H3meHeHne BHYTpeHHEH aHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMIT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[Tapoo6pa3oBanue u koHaeHcaius. Vcnapenne u kumneHue. AOCONIOTHAS W OTHOCHUTEIbHAS
BJIQKHOCTh BO3Jyxa. HacblmeHHBI map. VYjaenpHas Temiora MnapooOpa3oBaHUs. 3aBHCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amop¢HbIe Tena. AHHU30TPONHS CBOMCTB KPHCTAJIOB.
Kunkue xkpucramnel. CoBpeMeHHbIe MaTepuaibl. [lnaBnenre n kpucramuzanus. Y AelbHas TemioTa
miaBienus. Cyomumarus.

YpaBHEHHE TEIUTOBOTO OalaHca.

TexHuueckue yCcTpOHCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICHUXPOMETD,
KaJIOPUMETP, TEXHOJOTUH IMOJIIy4EHHS] COBPEMEHHBIX MAaTEpHUANIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu



CBolicTBa HaChIIIEHHBIX apOB.

Kunenue npu moHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habumronenne HarpeBaHus U IJIaBIEHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMoHCTpanus KpucTaulioB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

DJIeKTpu3anus Tel. DIESKTPUYECKUM 3apsana. JBa Buaa 3JIEeKTpUUYECKUX 3apsnoB. [IpoBoaHukw,
JTUBJIEKTPUKHU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsiaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbIN 3EKTpUUECKUNA 3apsl. DICKTPUUECKOE
noste. Hanpsok€HHOCTH  3IEKTpUYECKOro Mmojs. [IpuHmMn Ccyneprno3unuu dJIEKTPUYECKUX IOJIEH.
JInHny HanpsKEHHOCTH 3JIEKTPUUYECKOTO MO,

Pabora cun anexrpocrarnueckoro nois. [lorenuuan. Paznocts norenuuanos. [IpoBogHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM M0J€e. JusnekTpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocth. KonaeHcaTop. DNEeKTpOEMKOCTh IIJIOCKOTO KOHACHCATopa. OHEprus
3apsyKEHHOTI0 KOHJIEHCATOpA.

TexHu4yeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHME: JJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsl 3alllUTa, 3a3eMIIEHHE JJIEKTPONpUOOpPOB, KOHACHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha’IeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allIHTa.

JM3neKTpUKY B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTD 3JEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTOpa OT IUIOIIAJ IJIACTUH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUUYECKUIN TOK. Y CIIOBUS CYIIECTBOBAHMS JIEKTPUUYECKOro Toka. Mctounnku Toka. Cuna
ToKa. IIocTOsIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka LHenu.

DJIEKTPUUECKOE CONMPOTUBIIEHHE. YEIbHOE COINMpOTHUBIEHHE BemiecTBa. llocimenoBaTenbHoe,
napajuiesibHOe, CMEIIaHHOE COEIMHEHNE TPOBOIHHUKOB.

PaGora anexrpuyeckoro Toka. 3akoH J[xoymns—JIeHa. MOMIHOCTH 3JEKTPHUECKOTO TOKA.

DNEeKTpOABMKYIIasi Cujla U BHYTPEHHEE CONPOTHBIIEHHWE HCTOYHMKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) asekTpuueckoil nenu. KopoTkoe 3ambikaHue.

DNIeKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METALIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJIJIOB OT
Temrneparypbl. CBEpXITPOBOIUMOCTb.

DJIEKTPUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBouuku. CoOCTBEHHAss M MPUMECHAsI MMPOBOAMMOCTE TOTYIPOBOAHUKOB. CBOIiCTBA
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHUOOPHI.

ONEKTPUUYECKUII TOK B pacTBOpaxX M paciUlaBaxX »AJIEKTPOJIUTOB. JIEKTPOJIUTHUYECKAS
TUccoumanus. JIEKTPOIIH3.

OnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIA U HECAMOCTOSITENbHBIM paspsan. MoiHus.
[Ina3zma.

TexHu4eckue ycTpOCTBA U NPAKTUYECKOE NMPUMEHEHUE: aMIEpMETpP, BOJIBTMETpP, pPEOCTar,
HMCTOYHUKU TOKAa, AJIEKTpOHAarpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP



COIIPOTHBIICHUS, BAaKyyMHBIH IUOJ, TEPMHUCTOPbl M (HOTOPE3UCTOPHI, IMOJIYNPOBOJAHUKOBBIA MO,
rajJbBaHHKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh  CONPOTHUBIIEHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIH
IIONIEPEYHOI0 CEUYEHUS U MaTepuaa.

CMmerIaHHOe COeIMHEHUE NTPOBOIHUKOB.

IIpssMoe wu3MepeHHe DIEKTPOABMKYIIEH CHibl. KOpOTKO€ 3aMbIKaHHE TajlbBAHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHBIICHUS.

3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBhI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U IPOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOMMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

W3ydeHne CMEIIaHHOTO COEMHEHUSI pE3UCTOPOB.

W3mepeHue 31eKTpoABIKYILEH CHUiIbl HCTOUHUKA TOKA M €0 BHYTPEHHET0 CONPOTUBIICHHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSA3H

Nzyuenne xypca ¢usuku 0azoBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C Y4ETOM
COJIep KaTEeNbHBIX MEXIPEIMETHBIX CBs3€il ¢ KypcaMu MaTeMaTHKH, OMOJIOrMH, XUMHUH, reorpapuu u
TEXHOJIOTUHU.

Mesicnpeomemnuvie nonsmus, CBI3aHHbIE C U3y4YE€HHUEM METOJIOB HAyYHOTO [TO3HAHMS: SIBIICHUE,
HAy4YHBIH (akT, THMOTe3a, (U3NYECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, JKCIEPHUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHre CUCTEMbl YpaBHEHUH, TuHeHas QyHKUus, mapadonia, rurnepbona, ux
rpaduKd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKIMH Ha OCH KOOPJAWHAT, CII0KEHHE
BEKTOPOB.

buonocus: mexaHuuyeckoe IBUKEHHE B KUBOW mpupoae, AUPQy3us, ocMOC, TEII000MEH
KHMBBIX OPraHU3MOB (BHJIbI TEILUIONEPEIaUH, TEIJIOBOE PABHOBECHE), INEKTPUUECKUE SIBICHUS B )KUBOH
MIPUPOJIE.

Xumusa: DUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHME AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIJIOBble CBOMCTBA TBEPHABIX TEJ, )KMJKOCTEH M ra30B, AJIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, YIEKTPOJIMTUYECKAS TUCCOLUALINS, FaJIbBAaHHKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpazoBaHHE JBMXKEHUI C HCIHOJIb30BAHMEM MEXAHM3MOB, YUYET TPEHUS B
TE€XHHKE, OJIIUITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHHs UMITYJIbCAa B TEXHUKE (paKeTa, BOJOMET U
Apyrue), JABUraTelb BHYTPEHHErO CropaHusi, mapoBas TypOHWHAa, OBITOBOM  XOJOJIMJIBHUK,
KOHJMIIMOHEP, TEXHOJIOTHH IOJIyY€HUsI COBPEMEHHBIX MaTepuasoB, B TOM YHCIe HAHOMAaTepUasoB, U
HAHOTEXHOJIOTHH, JIEKTPOCTATHUECKas 3alllUTa, 3a3€MJIEHUE AJIEKTPOINPUOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTEP, SJIEKTPOHATPEBATENbHbBIE PUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, ralbBaHHKA.

11 KJIACC

Pasnen 4. daekrpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKYUA

ITocrossHHBIE MarHUTHL. B3auMOAENCTBUE MOCTOSIHHBIX MarHuTOB. MarHutHoe mnoJje. Bekrop
MAarHUTHOM MHAYKIUU. [IpuHIMIO Cyneprno3uiud MarHUTHBIX TOJIeH. JIMHUM MarHUTHON WHIYKIIHH.
Kaptuna nuHuii MarHuTHOM MHAYKIMH MOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe moJjie MPOBOAHMKA C TOKOM. KapThHa JIHMHMN WHIYKIMHA MAarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO MPOBOJIHMKA, KATYIIKA C TOKOM. OmbIT
Opcrena. BzanmopaeiicTBrue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE.



Cuna JlopeHnia, e€ MOJy/b W HampaBieHue. [[BrkeHue 3apsyKEHHOM YacTUIBI B OJJHOPOJHOM
MarHuTHOM ToJie. Pabota cunbl Jlopenia.

SlBiieHME  DJIEKTPOMArHUTHOM  MHAYKUMHU. [loTOK  BekTOopa MAarHUTHOM  WMHIYKIIUH.
DNEeKTPOABMKYIAsI CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu Dapazest.

BuxpeBoe nsnekTpudeckoe moJie. OJEKTPOABMKYILIAsS CHJIA HHIYKUMM B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOT'O TMOJIsl KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE I0JIE.

TexHuueckue ycTpoHCTBa UM IPAKTHMUECKOE IMPUMEHEHHUE: IIOCTOSIHHBIE  MAarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTULL, UHIYKINOHHAs [1€Yb.

Llemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHOYKIMK MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amniepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTh JJIEKTPOABMKYILIEH CHJIbl MHAYKIUU OT CKOPOCTH HM3MEHEHHMS MAarHUTHOI'O
MIOTOKA.

SIBieHME CAMOMHIYKIIUH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3y4eHre MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue qeicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KOEOAHUSA

KonebarenbHas cucrema. CBoOOIHbIE MeXaHnYeckue KoneOanus. ['apMoHrueckue konebaHusl.
Ilepuon, yacrora, amMmmauTyaa u ¢asza konedanuid. [IpyxuHHBIN MagTHUK. MaTeMaTn4eckuii MasiTHUK.
VYpaBHeHue rapMoHHUecKuX Konebanuil. [IpeBpaiiieHue 3Heprun Npu rapMOHMYECKUX KOJIeOaHUX.

KonebarenbHplif koHTyp. CBOOOIHBIE 3JEKTPOMAarHUTHbIE KOJIOAaHUS B  HUACATHHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTHs MEXIy MEXaHMYECKUMHU M 3JIEKTPOMAarHUTHBIMU KOJEOaHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YPHEPTUHU B UJCATbHOM KOJIeOAaTeIbHOM KOHTYDE.

[IpencraBinenne o 3aTyxaroUMX KoseOaHUsAX. BBIHYXJEHHbIE MeXaHW4YecKHe KoJeOaHMUs.
Pe3onanc. Beinyk1eHHBIE 2JIEKTPOMAarHUTHbIE KOJIEOaHNUS.

IlepemenHbiii TOK. CHHYCOWJAIbHBIM TNEPEMEHHBIH TOK. MOIIHOCT NEPEMEHHOrO TOKA.
AMIIIUTYIHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAIIPSIKEHHUS.

Tpanchopmarop. IlpousBoacTBo, mnepenaya H MOTpeOJIEHUE ANEKTPUUYECKOM IHEPIHH.
OKOJIOTUYECKHE PHUCKM TIpH  IPOU3BOJACTBE  3IeKTposHepruu. KynbTypa  ucnonp3oBaHus
AJIEKTPOIHEPIUU B ITOBCETHEBHOM KU3HH.

TexHuueckue ycTpoilcTBa M NMPAKTHUECKOE NMPUMEHEHHE: DIEKTPUUYECKUI 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJjieOaTENbHOM CHCTEMBbl (NMPYKWHHBIA WM MaTeMaTHYCCKUN
MasTHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcuumnorpaMmbsl — (3aBUCUMOCTH  CHUJIBI  TOKa M HampsDKEHUS OT  BpPEMEHH)  JUid
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mnocnenoBaTeIbHOM COEAMHEHUM PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mopeinb TUHUY SIEKTPOIIEepeaayuH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOAA MajblX KoJieOaHW Ipy3a HAa HUTHU OT JUIMHBI HUTH U
Macchl Ipysa.

HccenenoBanue NepeMEHHOr0 TOKa B LIEMHM U3 MOCIEJ0BATEIbHO COSAMHEHHBIX KOHJIEHCATOPA,
KaTYLUIKH U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanudeckre BOJHBI, yCiIoBHUs pacnpoctpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHus U
mnuHa BOJHEL [lomepeunsle W mponosbHBIE BOJMHBL. MHTepdepeHuus u nudpakius MEeXaHHYeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBL. YCJIOBUSL H3JIYyY€HUs DSJIEKTPOMArHUTHBIX BOJH. B3auMmHas
opueHTanus BektopoB E, B, v B anekrpomarHutHoi BosiHe. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)kKe€HUe, MIPEJIOMJIEHUE, noJIsipyU3anus, nudpaxius, unTepdepeHIus. Ckopocth
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue yCTpOHCTBa U NPAKTHUUECKOE IMPHUMEHEHHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHHKE M MEIMIIMHE, pajap, paIuoNpUEMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HaHC.

HaOGnroneHue cBsI3M TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOW U YaCTOTOU KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH: OTpa)K€HHUE, MPEIOMIICHUE, MOJSpU3alns,
audpakius, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosnHeliHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Jlyu
cBeTa. TOUeUHBIN UCTOYHUK CBETA.

OtpaxxkeHue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300paxkeHnit B IIIOCKOM 3epKaje.

[Ipenomnenne cBera. 3aKOHBI TMPEIIOMIICHHUSI CBeTa. AOCONIOTHBIN MOKa3aTelb MPETOMIICHHS.
ITonHOE BHYTpeHHEE oTpakeHue. [IpenenbHbIi yroi NoIHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CroxxkHbll cocTaB 6enmoro csera. L{ser.

Cobuparomue U paccenBaromye JuH3bl. ToHkas nuH3a. DoKycHOE paccTOSIHHE M ONTHYeCKast
cuiia TOHKOHM JMH3BL. [locTpoeHune n3o0pakeHUi B COOMPAIONIMX M PACCEUBAIOIINX JIMH3aX. DopMyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBas ontuka. MaTepdepennus csera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS HAOIIOACHUS
MaKCUMyMOB M MHHHUMYMOB B HMHTEpP(GEPEHLHUOHHOW KapTHHE OT JBYX CHUH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpaxmus ceera. Judpakuuonnas pemérka. YciaoBue HaOMIOACHUS TVIaBHBIX MAaKCHUMYMOB
IPU NaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.



TexHuueckue ycTpoWCTBa W MpPaKTHYECKOE MPUMEHEHHE: OuKH, Jyma, ¢doToamnmapar,
MPOSKIIMOHHBINA armapar, MHKPOCKOI, TEJIEeCKOI, BOJIOKOHHAS ONTHKA, AU(paKIHOHHAS peméTka,
MOJIIPOUI.

Llemoncmpayuu

[IpsimonuHeitHOE pacipocTpaHeHHe, OTpakeHUe U npenoMieHue ceera. OnTuueckue mpruOopsl.

[TostHOE BHYTpEHHEE OTpakeHHne. Moiesib CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Mopenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6nronenue natepdepeHImu ceera.

Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[TomyueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

Habmroienue nomisipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepenue nokaszarens IpeIoMIeHUS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH

['paHunel OpUMEHUMOCTH Kjaccuueckoil MexaHuku. [locTymarel crenuanbHOW Teopuu
OTHOCHUTEJIbHOCTU: HHBAPUAHTHOCTh MOAYJISI CKOPOCTU CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbLHOCTU
DWHIITEWHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKPAILIEHUE JITUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®oronsl. @opmyna [lnanka cBs3u »HepruM (HOTOHA C €ro YaCTOTOW. DHEpPrus M HUMITYIbC
¢dboToHa.

OtkpbiTHe U uccienoBanue porordpdexra. OnbiTel A.I. CroneroBa. 3akoHsl GoTod(ddekTa.
VYpauenue DitnmreitHa 115 hotoddpdexra. «KpacHas rpanuia» hotodddekra.

Hasnenue ceera. OnbiTel [1.H. JIeOGenena.

XHUMHYECKOE JIECTBUE CBETA.

TexHU4YecKkue yCTpOWCTBA M MPAKTUYECKOEe TMpHUMEHeHue: (oTodnemMeHTt, (oTonaTIuK,
coJIHeuHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtorddexra.

CBeTOoauoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccessauro a-uactuil. [naneraprast Mmoaens
atoMma. [loctynarsr bopa. M3nydyenue u norsiomieHre GOTOHOB MPHU MEPEXO/IE aTOMA C OJTHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH SHEpruu aTomMa BOJI0OpOJa.

BosHoBbIe cBoiicTBa yacTull. Bonubl ae bpoitnsa. KopnyckynsspHO-BOTHOBOW yaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyUeHUE.

TexHuueckne yCTpOWCTBA W  NPAKTHYECKOE MPUMEHEHHWE:  CIEKTpaJdbHbIA  aHaIu3
(cnexkTpockom), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmoneHne nuHeuaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, J0Ka3bIBAIOIIUE CIOKHOCTh CTpOeHUs sapa. OTKpHITHE PaJMOaKTUBHOCTH.
OmnsiTel Pezepdopaa no onpeenennio coctaBa paJInoakTUBHOro u3inydyenus. CBoiicTa anbda-, 6eTa-,
raMMma-u3ilydeHus. BiusHue paaiuoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HyknonHas monens snapa ['eiizenOepra—lBanenko. 3apsg
anpa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacniaz. DIEKTPOHHBIM W TO3UTPOHHBIA OeTa-pacman. ['amma-uznydeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

S nepusle peakuuu. [lenenue u cCUHTE3 SAED.

Snepuslii peakrop. Tepmosinepuslii cuntes. IIpo0GieMbl U MEPCIEKTUBHI SACPHON SHEPTETUKH.
DKOJIOTMYECKHUE aCHEKThI SIACPHON SHEPIreTUKH.

DnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

@yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMUHCTBO (pu3nuecKkoi KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NIPUMEHEHUE: J03UMETp, Kamepa BuibcoHa,
SICPHBINA PEaKkTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oransl pa3BUTHA acTpoHOMUH. [TpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUYCHUE aCTPOHOMHUH.

Bup 3Bé3anoro neb6a. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBHKEHHE.

ConneyHas cucrema.

Connue. Conneynast akTuBHOCTh. Mcrounnk sHeprum ConHua u 3BE€37. 3BE3bI, UX OCHOBHBIC
XapakTEepUCTUKU. JlMarpamMma  «CHEKTPaJbHBIA  KJAaCC — CBETUMOCTH». 3BE3NBI  TJIaBHOM
IIOCJIE0BATEIBHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTB) Ul 3BE3] TJIAaBHOM MOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE MTPEICTABICHHS O IPOUCXOKIeHNH U 3Botonuu ConHia
1 3BE3/1. DTaIlbl )KU3HU 3BE3 .

Mrneunsnii [Iyte — nama [Namaktuka. [lonoxxenune u nBwxkenue Comnuna B [Namaktuke. Tumbl
rajiakTuk. Pajguoranaktiuku u kBazapbl. UEpHbIE ABIPHI B sIpax TalaKTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukTOBOE N3IyUYEHHE.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenus HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH s
OTpe/IeNICHUs] TOJIOKEHUSI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Hab6nronenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee NOBTOPEHUE

Ponp ¢u3nku m acTpOHOMHUHU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON M ITUYECKON
cdepax AEATEIHHOCTH YeNOBEKa, pOJb U MECTO (PM3MKM M AaCTPOHOMHH B COBPEMEHHON Hay4HOM
KapTUHE MHPA, POJib GU3MUECKOW TEOPUHU B (POPMUPOBAHUU TPEACTABICHUN O (GU3MUECKON KapTHHE
MHUpa, MecTo (pU3MUecKOoW KapTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O TPUPO/IE.

Me:xnpeameTrHblie CBA3H

N3yuenne xypca ¢usukum 0a3oBoro ypoBHsS B 11 Kiacce OCymeCTBISIETCS € y4ETOM
COJIep KAaTENbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH, Treorpapuu u
TEXHOJIOTHH.



Meswcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO TTO3HAHMUSI: SBIICHUE,
Hay4yHBId (akT, TUMOTE3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIIEPHUMEHT,
MOJICIIUPOBAHUE, MOJIEIb, U3MEPCHHUE.

Mamemamuxa: peuieHHE CUCTEMBl YPaBHEHHH, TPUTOHOMETpUYECKUE (DYHKIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO, BEKTOPHI U UX MPOCKIIMH
Ha OCU KOOPJIMHAT, CIIOKCHHE BEKTOPOB, MPOW3BOIHBIC AIEMEHTAPHBIX (DYHKIWH, MPU3HAKHA TIO00us
TPEYroJIbHUKOB, OTPEIeTICHUE TUTOMIAIHN TUIOCKHX (GUTyp U 00BbEMA TeJl.

buonocus: dneKTpUYECKUE SBJICHHS B JKUBOW MPUpPOAE, KoieOaTeIbHBIC NBIKECHUS B JKUBOU
MPUPO/IC, ONITHYECKUE SIBJICHUS B )KUBOW IIPHUPOJIE, IEHCTBHE pauallii Ha )KUBbIC OPTaHU3MBI.

Xumusi: CTpOGHHUE aTOMOB U MOJICKYJI, KPUCTALTNYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHHU3MbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKY, CIIEKTPAIbHBIN aHAIN3.

leocpagpusa: marHWTHBIC TOJIOCa 3€MIIM, 3aJI€KHM MAarHUTHBIX PyaA, (OTOChEMKA 3E€MHOM
MOBEPXHOCTH, TPEJCKA3aHNE 3eMJICTPSCECHUH.

Texnonocus: NWHUM DIICKTpOIEpeaad, TCHEpaTop INEPEeMEHHOrO0 TOKa, 3JIEKTPOJIBUTATEIb,
WHAYKIIMOHHAS Te4b, pajap, paauoOnNpHEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOCKIIMOHHBIN aImapar, BOJIOKOHHAs ONTHKA, COJTHEUHAas OaTapes.

IlnannpyemMble pe3y/ibTaThbl OCBOCHHUSI Y4eOHOI0 mpeaMera

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS y4deOHoro mnpeaMera «Duszmka) TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXxcs PYKOBOJACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEXKJIECHUH,
COOTBETCTBYIOIIUX TPAAULUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITa M ONBITA ACATEIHHOCTH B MPOIECCE peaau3alli OCHOBHBIX HANpPaBIICHUM BOCIUTATEIHHOU
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaAIOIIErocss Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00111eCTBa;

NPUHITHE TPAJUIUOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTHUECKUX M JEMOKPaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [EATEIbHOCTh B HWHTEpecax TpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3allii;

YMEHHE B3aHMOJICHICTBOBATh C COLMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIHSIMH
Y Ha3HAUYCHUEM;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaKTaHCKOW UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYAapPCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSAM POCCHHUCKHUX YUIEHBIX B
o0nacTu (PU3UKU U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHUS;

CIOCOOHOCTh OIIEHWBATh CHUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JIEATEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas 3CTETUKY HAYYHOIO TBOPYECTBA, IPHUCYIIErO
¢uznveckoii Hayke;

5) TpynoBOro BocnuTaHms:

MHTEpPEC K pasNudyHbIM cepaM mpoPecCHOHATHHON NeATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(U3MKOH W TEXHUKOW, YyMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieit npodeccun u
pean30BhIBATH COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CamMoOOOpa3oBaHWIO B 00JacTH (PU3MKU HA
MPOTSKEHUU BCEW JKU3HU;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:



C(OPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KYIbTYPHI, OCO3HAaHHE TIJIO0AIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUITAHUPOBAHHUE U OCYIIECTBJICHHE JICUCTBHI B OKPY’KAaIOIIEH cpele Ha OCHOBE 3HAHHS Liele
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

Pacmmpenne ompita AEATETBHOCTH KOJOTHMYECKOH HAINPaBICHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHUi 10 PU3HKe;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢busnueckoil HayKu;

OCO3HAaHUE LIEHHOCTH HAayYHOH MAEATENBHOCTH, TOTOBHOCTH B IPOIECCe M3YUeHHs (DU3HKU
OCYIIECTBISTH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO eI TEIbHOCTh MHNBHIYyaTbHO U B TPYIIIIE.

MeTtanpeaMeTHbie pe3yJibTAThI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

Ba3oBble joruyeckue AeicTBuUs:

CaMOCTOSITENIbHO  (DOPMYJTUpPOBaTh M  aKTyaJlM3UpOBAaTh MpPOOJEMy, paccMarpuBarh e
BCECTOPOHHE;

OTIPENENATh IENU ICATEIIbHOCTH, 33]1aBaTh MapaMEeTPhl U KPUTEPHU UX JOCTHIKCHHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHS MPOOJIEMbl ¢ YY4ETOM aHAIM3a UMCIOIIUXCS MaTepPHaIbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBAaTh COOTBETCTBHE pE3YJIbTATOB IICIISM,
OIICHUBATH PHCKU MOCIICICTBUH JACITEILHOCTH;

KOOPJAMHHUPOBATh W BBINOJHATH padOTy B YCIOBUSX pPEaTbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

Ba3oBble nccienoBareibCcKue 1eiCTBHUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METOIaMU (PU3MUYECKON HAYKH;

BJIQJICTh HABBIKAMHU y4YeOHO-UCCIICJIOBATEILCKON ¥ TMPOCKTHOW JCSITEILHOCTH B OOJACTH
(GU3KMKH, CIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITEIFHOMY IOMCKY METOJOB pEIIeHUs 3aaa4
(U3HYECKOTO COJICpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX METO/I0B MTO3HAHMS;

BJIQIETh BUJAMHU JEATEIBHOCTH IO TIONYYEHUIO HOBOTO 3HAHHS, €ro WHTEpPIpETalNH,
MPeoOpPa30BAHUI0 M MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCJIC MPU CO3JTAHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISBJISITH IIPUIHHHO-CIICJICTBEHHBIE CBSI3H U aKTYaJTM3UPOBATh 3a/1a9y, BEIJIBUTATh THIIOTE3Y €€
pellieHrs, HaXOAUTh apryMEHTHI JJIs JOKa3aTelIbCcTBa CBOMX YTBEP)KICHH, 3a/1aBaTh MapaMmeTpbl U
KPUTEPHH PEIICHUS;

AHAIM3UPOBATH MOJYYCHHBIE B XO/I€ PEUICHUS 3a[]a4i Pe3yIbTaThl, KPUTUYECKH OIICHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 33aJaud B 00pa30BATENbHOU NEATEIHHOCTH, B TOM
quCIIe TIPU U3YICHUN (HU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh MMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIaCTh KU3HECITCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJCH, PEAJIaraTh OpUTHHAIBHBIC MTOIXO/IbI M PEIICHHS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:

BIIQJICTh HABBIKAMH TIONy4YeHUs: HH(popManmu (U3NYECKOTO COJNEPKaHUS M3 HCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH MOUCK, aHAIHM3, CHCTEMATHU3AUI0 U MHTEPIPETAIHIO
nH(OpMAILIUY PA3IUYHBIX BUIOB U (OPM IPEICTABICHUS;

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONIb30BaTh CPEJCTBA WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPTraHU3alMOHHBIX 33a7ad C COOJIOJCHHEM TpeOOBaHUI



SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS, TPABOBBIX M 3TUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/aBaTh TEKCThl (PU3NUECKOrO COAEpPKAHUS B Pa3NUYHbIX opMaTax ¢ y4ETOM Ha3HAuCHUS
uHpOpMallUM ¥ TEJICBOH  ayAWTOPHUH, BBIOUpAs ONTUMAIbHYI0 (OPMY TMPEACTABICHUS W
BU3YaIH3aI1H.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BEIOMpATh TEMATHKy W METOJBI COBMECTHBIX JEHCTBUU C y4€TOM OOIIMX HHTEPECOB, H
BO3MOXKHOCTEH KaKJ10TO YJeHa KOJUIEKTUBA;

MPUHUMATh 1€ COBMECTHOM NIESTEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUSA
1o €€ JIOCTHXKEHUIO: COCTaBIATh IJIaH JNEHCTBUI, paclpeaensTh pojid C YUETOM MHEHUN Yy4aCTHUKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJAJa M Ka)XJOr0 y4aCTHHKAa KOMaH[bl B OOIIMN pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE IPOEKTHI, OLICHUBATh HJIEM C MO3WUIUH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETHUECKOE MOBEJACHHE B PA3IUYHBIX CUTYAIHUSX, MPOSBISTH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusaunus:

CaMOCTOSITENIbHO OCYIIECTBIISITh TMO3HABATENBHYIO NEATENIBHOCT, B 007MacT (U3MKH U
aACTPOHOMUHU, BBISIBIISATH MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENIbHO COCTaBJIATh IUTAH PELICHHUs PAcCUE€THBIX W KauyeCTBEHHBIX 3a]ay, IUIaH
BBITIOJIHEHUS TIPAKTUUYECKON pa0OTHI ¢ YIETOM HUMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMK1 y4eOHOTO MpeAMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0S OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

CrocoOcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IPYAULUUA B 001acTh (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIldsM, BHOCHUTh KOPPEKTHBBI B JIE€ATEIBLHOCTH, OIIEHWBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIJICTh HAaBBIKAMH TTO3HABATEIbHOW pedIEeKCHH KaK OCO3HAHHS COBEPIIAEMBIX ICHCTBUU U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMIA;

WCITOJTH30BATh MPUEMBI pe(IISKCHH JIJIsl OIICHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMIUOKHU.

B mporecce noCTHKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrpaMMbl MO (U3UKE IS
YpOBHSL CpeAHEro oO0IIero oOpa3oBaHHs y OOYYaloONIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJUIEKT, Mpernoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIETO CIIOCOOHOCTh IMOHUMATh CBOE HIMOILMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ce0e;



CaMOPEryJIMPOBAHNUS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NTPUHUMATh OTBETCTBEHHOCTh 3a
CBOE TMOBEACHUE, CHOCOOHOCTh AaqalTHUPOBATHCS K HMOIMOHAIBHBIM HM3MEHEHHUSM M TPOSIBISATH
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEIl MOTHUBAlLlM{, BKJIOYAIOIIEW CTpEMJIEHHME K JOCTMIKEHMIO LEJIU U YCIexy,
ONTUMM3M, HUHUIIMATUBHOCTh, YMEHUE JIeHICTBOBATh, UCXOMS U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IOHMUMAaThb 3MOLMOHAIBHOE COCTOSIHUE JApYTuX,
YUUTBIBATh €T0 IIPU OCYILECTBIEHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAUBATh OTHOIIECHUS C JPYTHMH
JIOAbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

K xonmy obOydenus B 10 kjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPaX poJib U MeCTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTHMH, B NPAKTUYECKOH
JIeATSIIHHOCTH JIIO/ICH;

YUUTBHIBATh TPAHUIIBl MPUMEHEHUS] M3YyYEHHBIX (U3MUYECKUX MOJIENel: MarephalbHas TOYKa,
WHEepIMaibHasl CUCTeMa OTcuéra, a0CONIOTHO TBEPOE TEJO, UJI€ATbHBIN Ta3, MOJEIH CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJl, TOUCUHBIN AIIEKTPUUYECKUH 3apsi/i IPH pelieHrnr GU3NIECKUX 3a/1a4;

pacnio3HaBaTh (U3MYECKUE SBICHUS (TIPOIECCH) M OOBSACHATHP WX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIAPHO-KMHETUUECKOW TEOpPUM CTPOCHUSI BEIIECTBA U AIIEKTPOJUHAMUKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHHE, CBOOOJHOE MaJCHHE TeJ, JBUKECHUE
[0 OKPY)XKHOCTH, WHEpLHUs, B3auMojencTBue Ttein, Auddysus, OpoyHOBCKOE ABMKEHHUE, CTPOCHHUE
KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O0bEMa Tel TPU HArpeBaHUU (OXJIAKICHHUM), TEIUIOBOE
paBHOBECHE, UCTIAPEHUE, KOHJIEHCALlUs, IUIABJIEHNE, KPUCTAJUTU3ALIMS, KUTIEHHUE, BIIaXXHOCTh BO3/yXa,
MOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY NapameTpamu
COCTOSIHMSI Ta3a B M30IPOLIECCAX, DIIEKTPU3ALUS TEN, B3aUMOJCHCTBUE 3apsJI0B;

OTNHUCHIBATh MEXaHUYECKOE JBHKEHHUE, UCTIONb3Yys (PU3MUECKUE BEIUYMHBI: KOOpJAUHATA, MYTh,
nepeMenieHne, CKOpoCcTh, YCKOPEHHE, macca Teja, Cuja, UMIIYJIbC Teja, KMHETHYecKas SHeprus,
MOTEHIMATbHAS DJHEPrus, MeXaHW4eckas paldoTa, MeXaHWYeCKas MOIIHOCTh;, TPU OMHUCAHUH
MPaBWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJIB3YEMBIX BEIUMYUH, UX 0003HAUEHUS U €AMHMUIIBI,
HaxO0JUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTUMH BEIIMUYUHAMU;

OTHCHIBATh U3YYCHHBIE TEIUUIOBBIE CBOMCTBA TEN M TETUIOBBIE SIBJICHUS, UCTIONB3Ys (PU3HUECKUE
BEJIMYUHBI: JIaBJIEHUE Ta3a, TeMIlepaTypa, CPeaHss KMHETHUECKass SHEPrUsl XaOTHYECKOTO JABUKEHUS
MOJIEKYJI, CPEAHEKBaJIpaTU4YHAsi CKOPOCTb MOJEKYJ, KOJHWYECTBO TEIUIOThI, BHYTPEHHSS SHEprus,
pabora raza, KodhGHUIMEHT MOJIE3HOTO JAEHCTBUS TEIJIOBOTO JBHUTATENS; MPU OMHMCAHWH MPABHILHO
TPaKTOBaTh (PU3MUECKUN CMBICT WCHOJIB3YEMBIX BETUYHMH, UX OOO3HAYCHHS] M €IUHUIIBI, HAXOIUTh
(hopMyITBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BEJTMUHNHAM;

ONUCHIBaTh M3YUYEHHbIE DJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUYECKUE SIBICHUS
(mporecchbl), MCHOIB3Ysl (PU3MUECKHE BEIMYMHBI: JJIEKTPUUYECKUN 3apsfll, SJIEKTPUYECKOe IOJIe,
HaIpsHKEHHOCTD TOJs1, NOTEHIMAN, PAa3HOCTh MOTEHLMAJIOB; MPU ONUCAHUM MPABWIBHO TPAKTOBATh
(UBUYECKUN CMBICT HCIIONB3YEMBIX BEIMYMH, MX OOO3HAYEHUS W CAMHUIILI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;

aHAJTM3UPOBATh (U3MYECKUE TPOIECCHl W SBJICHUS, HWCIONB3YyS (PU3MUECKHE 3aKOHBI H
NPUHLIUNOBL: 3aKOH BcemMupHoro tsaroreHus, [, II wu III 3akonsl HeroTOHA, 3aKOH coxpaHeHUs
MEXaHWYECKOM SHEPIruM, 3aKOH COXPAaHEHMsS HMMIYJbCA, MPUHLHUI CYNEPHO3ULUU CHJI, HTPUHIUI
paBHOIpaBUS HMHEPLUHAIBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-KUHETUUYECKYI0 TEOPHUI0 CTPOEHUS
BEILIECTBA, TA30BbIE 3aKOHBI, CBA3b CPEIHEN KHHETHUYECKOW YHEPTUH TEIJIOBOIO JBUKEHUS MOJIEKYJI C
aOCONIOTHON TeMIepaTypoi, MEepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS JJICKTPHUECKOTO
3apsia, 3akoH KynoHa, mpu 3ToM pa3nnyaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €M0 MaTeMaTHYeCKOe
BBIpQXEHHUE U YCIIOBUS (TPAHMIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIHUIIBI JEHCTBUS MAIlWH, MPUOOPOB M TEXHUYECKHX YCTPONCTB;
pa3nuyaTh yCIOBHS UX O€30MAaCHOTO MCIIOIH30BAHMS B IIOBCEAHEBHOW KU3HU;



BBIMOJHATh OKCIEPUMEHTHl [0 HCCIEIOBaHUIO (U3MUECKUX SBJIEHUH U TMPOILIECCOB C
MCTIOJIb30BAHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHHH, pU 3TOM (HOpMYIHpOBaTh NpobieMy/3aiady u
TUIOTE3y Y4eOHOro HKCIEPUMEHTa, CcOOUpaTh YCTAHOBKY M3 NPEIOKEHHOIO O000pYyAOBaHMUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh MPSIMbIe U KOCBEHHbIC U3MEPEHHsI (GU3NYECKUX BEJIMYUH, MPU 3TOM BBIOUPATH
ONTUMANIBHBIA CHOCO0 M3MEPEHHsT U HCIOJIb30BATh H3BECTHBIE METOJbl OICHKH IOTPEIIHOCTEH
HU3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (U3NYECKHMHU BEITUYMHAMH C HCIOJIB30BAHHEM MPSIMBIX
U3MEpEHUll, MpU HTOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHUPOBATh pE3yNIbTaThl IMOIYYCHHOU
3aBUCHUMOCTH (M3MYECKUX BEJIIMYMH B BUJE TAaOJHI U TrpaHKOB, JeJaTh BBIBOABI MO pe3ylbTaTaM
HCCIIC/IOBaHMS;

coOiroaaTh mpaBuiia OE30MacHOTO TPy/a MPU MPOBEACHUM UCCIEIOBAaHHUM B paMKax y4eOHOTro
HKCHEPUMEHTa, Y4eOHO-HCCIIEOBATENILCKOM W TMPOEKTHOW JEATENBHOCTH C HCIHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacu€THbIC 33a4u C SBHO 33JaHHOW (pU3MUYECKOW MOJENbIO, UCHOIB3YS (PHU3HUUECcCKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 33/1a4u BHIOMPATh (PU3HMUECKYIO0 MOJIEIb, BHIACIATh
¢usnveckne BeTUYMHBI M (HOPMYINBL, HEOOXOmUMBIE Ui €€ pPEeUIeHHs, NPOBOAMTH PACUETHl H
OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYeHUSI (PU3NUECKON BEIHUMHBI,

pemaTh KayeCTBEHHBIC 3a7auyd: BBICTPAWBATh JIOTMYECKH HETMPOTUBOPEUUBYIO IICTIOYKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCTIOJIB30BaTh MPU PEIICHUH Y4YeOHBIX 3a7a4 COBPEMEHHBbIE MH()OPMAIIMOHHBIE TEXHOJOTHH
JUIS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMN U MPEACTABICHUS YUeOHOW M HAYYHO-TIOMYJISAPHOM
uHpOpMAaNNY, TOTYYCHHON W3 pa3IMYHBIX MCTOYHHUKOB, KPUTUYECKH AHAJIM3UPOBATH IOIYYaEeMYIO
nH(pOpMaINIo;

NPUBOIUTH IPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIOJIF30BaTh TEOPETHUYECKHE 3HAHHS MO (PU3UKE B TIOBCEAHEBHOW KM3HM JJISI 0OECTIeUeHHs
0€30macHOCTH TNpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAaHEHUS
3IIOPOBBSI U COOJTIOJICHHUSI HOPM KOJIOTUYECKOTO TTOBE/ICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IpyNIe C BBHITOJHEHHEM pa3IMYHBIX COLMAJIbHBIX poJiei, MiIaHUpoBaTh paboTy
TPYIIBI, PAIIMOHAIBFHO PaCIpeNeNATh 003aHHOCTH W TUTAHUPOBATh JICATENILHOCTh B HECTaHJIAPTHBIX
CUTyalusiX, aJleKBaTHO OIICHMBATh BKJAQJ KaXJOTO U3 YYaCTHUKOB TPYIIbI B peElIeHUE
paccMaTpuBaeMoi MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHble pe3y/iabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpPax poyib U MecTo (U3UKU B (OPMUPOBAHHUU COBPEMEHHOM
HAay4yHOM KapTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B IPaKTUYECKOU
NeSITeIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

YYUTBIBATh  TIPAaHUIBl NPUMEHEHUS M3YYCHHBIX (U3MUECKUX  MOJeNell:  TOYeUHBIH
ANEKTPUYECKUH 3apsill, JIyd CBETa, TOYEUHBIM MCTOYHHK CBETa, siAEpHAs MOJENb aToMa, HYKJIOHHAS
MO/IEJIb aTOMHOT'O Si/ipa MPH pelieHnH (HU3NIECKUX 3a/1a4;

pacno3HaBaTh (U3MYECKHE SIBICHHUS (MPOIECChl) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAHTOBOM (PU3MKH: 3JEKTpUYECKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JEMCTBUS TOKA, B3aMMOJAEHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHAS MHJIYKIIMS,
J€MCTBE MarHUTHOTO TOJS HA IPOBOAHMK C TOKOM M JBIXKYIIMKCS 3apsj]l, JIEKTPOMarHUTHBIE
Kone0aHus W BOJIHBL, MpPSIMOJMHEHHOE pPACHPOCTPAaHEHHUE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTephepeHys, Tuppakuus U MOIIpU3alMs CBETa, JUCIEpPCUs cBeTa, (GOTOdEKTpUIeckuid 3dext
(boTtorpdexT), cBeTOBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aromMa BOJOpOa,
€CTECTBEHHAs U UCKYCCTBEHHAsI paJIMOAKTUBHOCTb;

ONKCBHIBATh HM3y4YCHHBIE CBOICTBAa BelleCcTBA (DJIEKTPUYECKUE, MArHUTHBIE, OINTHYECKHE,
ANEKTPUYECKYIO IPOBOAMMOCTH PAa3JIMUHBIX Cpel) U JJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCMONb3Yysl (PU3MUECKUE BEIMUYMHBI: NEKTPUUECKUI 3apsill, CUila TOKA, HJIEKTPUYECKOE HaNpsKEHHUE,



ANEKTPUYECKOE COMPOTHUBICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOABIIKYIAs cuia, paboTa Toka,
WHAYKIUS MarHUTHOTO MoJs, cuia Amnepa, cuia JIopeHIa, MHIYKTHUBHOCTb KaTYIIKH, SHEPTHs
ANEKTPUYECKOTO M MArHUTHOTO MOJIeH, MepHoj M YacToTa KosiebaHWil B KojebaTeabHOM KOHTYpE,
3apsii M CWIa TOKAa B TPOLECCe TapMOHMUYECKHX SJCKTPOMAarHUTHBIX KojeOaHMid, (OKycHOe
paccTosiHue U ONTHUYecKas Cuja JMH3bI, MPU ONUCAHUM MPABHIBHO TPAKTOBATH (PU3UYECKUN CMBICI
UCTOJIBb3yEeMbIX BEJIMYUH, UX 0003HAYECHHUS M €AUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

OTKCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLIECCHI, UCIONB3YS (PU3UUYECKUE BEINUUHBI:
CKOPOCTb AJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U UMMYJIbC (OTOHA,
Mepuoj; Tojypacmajaa, JHEeprusi CBSI3M AaTOMHBIX SA€p, NpU OMHCAHUM MPABUIBHO TPAKTOBATH
¢u3nvYecKuil CMBICT HCIIOJB3YEMbIX BEJIHYMH, MX O0003HAUCHUS W €AMHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3NYECKYIO BEIMYMHY C JAPYTMMHU BEJIWYMHAMM, BBIYHCIATH 3HAUYCHUE
(U3HYECKON BETUYNHBL;

aHAIM3UPOBATh (PU3MYECKHE NPOLECChl M SBICHHS, HCHONB3YyS (PU3MYECKHe 3aKOHBI U
OpUHIUNBL: 3aKOH OMa, 3aKOHBI MMOCIIEAOBATEIFHOIO W MApaJLICIIEHOTO COCIUHEHUsS MPOBOTHHKOB,
3akoH  Jlxoyns—JIeHla, 3aKkOH  SJEKTPOMAarHUTHOM  WHAYKIUH, 3aKOH  MPSIMOJUHEHHOro
pacrpoCTpaHeHHsT CBETa, 3aKOHBl OTPAKEHUS CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, ypPaBHEHHE
OuinmrTeitna nns GotodddexTa, 3aKOH COXpaHEHHS] DYHEPIHM, 3aKOH COXPAHEHHsS] MMIYJbCa, 3aKOH
COXpaHEHHS 3JICKTPUUECKOTO 3apsja, 3aKOH COXPAHEHHUS MAacCOBOTO YHMCIIA, OCTyaThl bopa, 3akoH
paZMOaKTUBHOIO pachajga, Mpud OTOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKEHHUE U YCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OTIpEeNATh HAMpaBICHUE BEKTOpA WHAYKIIMM MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHna;

CTPOMTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKajioM, TOHKOH JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (U3NYECKUX SBICHUH W TIPOIECCOB C
HCIOJIb30BAHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEpPEHHI: pU 3TOM (HOpMyIUpoBaTh Mpobdiaemy/3agauy u
TUNIOTE3y Yy4yeOHOTO OKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 TPEIJIOKEHHOTO0 O0OpyAOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOABI;

OCYIIECTBIISITh NPSMbIE W KOCBEHHBIE M3MEpPEHUs] (PU3NUECKUX BEITUYMH, TP 3TOM BBIOMPAThH
ONTUMAJIbHBI CHOCO0 H3MEPEHHsT M HCHOJIb30BATh H3BECTHBIE METOJbl OLIEHKHM IOTPEIIHOCTEH
U3MEPEHMUI;

UCCIIEI0OBaTh 3aBUCUMOCTH (PU3NYECKHUX BEIWYHMH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUIl: pU
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATHh PE3YIIBTATHI TOJTYYEHHONW 3aBUCUMOCTH (DU3UIECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpaUKOB, AeIaTh BEIBOBI M0 pe3yJbTaTaM UCCIEI0BaHMS;

coOuroIaTh MpaBHUiIa OE30MacHOTO TPyAa MPH MPOBEICHUH MCCIIEAOBAHUA B paMKaX y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATENICKOM M MPOEKTHOW JIEATENHOCTH C HCIHOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemiath pacuéTHbIE 337]aul C SIBHO 3a/laHHON (DPM3NYECKON MOJEINbI0, UCTIONb3Ys (hru3nyecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaN3a yCJIOBHUS 3a/1a4X BHIOMPATH (PU3MUECKYIO MOJIEITh, BBIICIATH
¢usnyeckue BeTUYMHBI M (OpMyNBl, HEOOXOAUMBbIE Ui €€ pEeLIeHHs, NPOBOAMTH PACUEThl H
OLIEHUBATh PEATTLHOCTH MOTYYEHHOTO 3HAUCHHS (PU3MUECKON BEINIHHEI,

peliath KauyeCTBEHHbIE 3a/Ja4yM: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUUBYIO ILIETIOUYKY
PacCyXJIEHHI ¢ ONTOPOM HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHNUS,

UCIOJIb30BaTh MpPU pEIIeHUH Y4YeOHBIX 3a7a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIA TIOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETAIMN U MPEACTABICHUS YUeOHOW U HAay4YHO-TIOMYJIPHOM
uHpOpMalUY, TOTYYCHHON W3 pa3IMyYHBIX MCTOYHMKOB, KPUTUYECKH AHAJIM3UPOBATH MOIY4aeMYIO
nHpopMaIuio;

OOBSICHATH TPUHLMIIEI JACHCTBHUS MAIlMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iavyaTh
yCIIOBUS UX 0€30MaCHOT0 UCIOIb30BaHUS B IOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-(PU3HKOB B pa3BUTHE HAYKH,
B 00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PM3UKE B MOBCEAHEBHOM KM3HM IS 0OecreueHHUsI
0e30macHOCTH TMpH OOpalleHUH C MPUOOpaMHU U TEXHUYECKUMHU YCTPOHCTBAMH, Ui COXPaHEHHS
3JI0POBbSI U COOJIFOJICHUS HOPM KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKatolIel cpene;

paboTaTh B TpyNIE C BBITOJHEHHEM Pa3IMYHBIX COLHAIBHBIX pOJIeH, IIIaHUpPOBaTh paboTy
IPYIIIbl, PAlMOHAIBLHO paclpelesaTh 00A3aHHOCTU U IUIAHUPOBATH JESTENbHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJCKBATHO OLEHHUBAThb BKJIAQJ KaXJOrO W3 YYACTHUKOB TIPYINIBl B PEIICHUE
paccMaTpuBaeMoil poOIeMBI.

TeMaTnuyeckoe MIaHNPoOBaHue N0 Gpusnke

10 kaacc
N HaumeHoBanue KosmgectBo yacoB
o
/y | Pa3ACIOB 1 TeM Beero Konrponsnsie Ilpaktnueckue — ODNEKTPOHHBIC (LU(POBEIE)
[IpOrpaMMbl paboThI paboThI 00pa3oBaTeNbHBIC PECYPCHI

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUSA

11 dusuka u MeTOaBI 5 bu6nuoreka [IOK
HAy4YHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 2
Pa3zpgen 2. MEXAHUKA
bu6nmoreka [IOK
2.1 Kusemarika > https://m.edsc%.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunaviia ! https://m.edsc]i).ru/7f41bf72
2.3 gf)'i;:;ICHI/Iﬂ B 6 1 1 bubmorexa LHOK
EXAHHKE https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bu6nuoreka [IOK
KHHETUICCKOU https://m.edsoo.ru/7f41bf72
TEeOpuu
32 OCHOBBI 10 1 bubmmorexa [JOK
TEPMOTUHAMUKHN https://m.edsoo.ru/7f41bf72
3.3 iﬂf:gzzlsemeCTBa. 5 bubmmorexa LIOK
https://m.edsoo0.ru/7f41bf72
@da3oBbIE IEPEXOBI
Utoro no pazneny 24
Paznen 4. DJJIEKTPOJIMHAMUMKA
bubnnoreka IIOK
41 IIEKTPOCTATHKA 10 1 httgs://(r)n.eedsc])_lo(.)ru/7f41bf72
[TocTrosiHHBIM
42 AEKTPUYECKUN TOK. 12 1 bubmmoreka [JOK
TokH B pa3IUUHBIX https://m.edsoo.ru/7f41bf72
cpemax
Htoro no paszneny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO

YACOB I10 TTPOTPAMME 68 5 3
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11 kaace

KonmuectBo yacoB DJIEKTPOHHBIE
HaumenoBanue
0 (uudpossie)
o/ |~ Pa3ACIIOB M TEM Beero Konrponbnsie | [IpakTtuyeckue 0BPA30BATEITBHBIC
MpOrpaMMbl paboThl paboThI pecypesI
Pazjnen 1. JIEKTPOJIUHAMMUKA
MarunuTtHoe 1oie. bu6mmoreka [JOK
1.1 DnexTpoMarHuTHas 11 1 3 https://m.edsoo.ru/7f41
WHITYKITUS c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHn4eckue u bubmuoreka [JOK
2.1  2JeKTpOMarHWTHBIE 9 1 https://m.edsoo.ru/7f41
KoJIeOaHus c97c
MexaHudeckue u bubmuoreka [JOK
2.2  2JEKTpPOMAarHUTHBIE 5 1 https://m.edsoo.ru/7f41
BOJIHEI c97c
bubmuoreka [JOK
2.3  Onruka 10 3 https://m.edsoo.ru/7f41
c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI cieLIMaAIbHOM

bu6mmoreka [IOK

1 https://m.edsoo.ru/7f41
TEOPUU OTHOCUTEIIEHOCTH
c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
DJIeMEHTHI KBAaHTOBOMU Enbmiorexa IOK
6 https://m.edsoo.ru/7f41
OTITUKH
c97c
bubmuorexa [JOK
4.2  Ctpoenue aToma 4 https://m.edsoo.ru/7f41
c97c
bubmuoreka [JOK
4.3  AtomHOE SIpo 5 https://m.edsoo.ru/7f41
c97c
Hroro mo pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

DIeMEeHTBI ACTPOHOMHUH U
acTpo(U3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
c97c

Hroro no pazueny 7

Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

Oo6o61aromiee
MTOBTOPEHUE

4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
c97c

Hroro no pazneny 4
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PesepBHOE Bpemst 3

OBIIEE KOJUYECTBO

YACOB I10 [TIPOT'PAMME 68 6 !

10 kjacc

e Tema ypoxka Komuauectso DNeKTpOHHBIE U(PPOBHIC
/i yp 4acoB p Hwp

o0pa3oBaTeNbHbIC PECYPCHI

®duszuka — Hayka o npupoje. Hayunsie MmeTozsl
II03HAHUS OKpysKarolero mupa Ponb u Mecto

bu6nuoreka [IOK

1 ¢bu3uku B GOPMHPOBAHUN COBPEMEHHOM 1 https://m.edsoo.ru/ff0c32e2
HAY4YHOU KapTHHBI MUPA, B IPAKTHYECKOM https://m.edsoo.ru/ff0c33e6
JeSITeNIbHOCTH JIFOJIEH.

Mexanuueckoe nBuxkeHne. OTHOCUTEIHLHOCTh

2 MexaHu4eckoro asrxkenus. [lepemernienue, 1
CKOpPOCTbh, YCKOPEHUE

3 PaBHOMEpHOE NPAMOJIIMHENTHOE ABUKEHHUE 1 bubmmorexa LTOK

https://m.edso0.ru/ff0c3508

4 PaBHOyCKOpEeHHOE IPSIMOIMHEMHOE IBH)KEHUE 1 bubmorexa LHOK

https://m.edso0.ru/ff0c3620

5 CraproBasi KOHTpPOJIbHAs paboTa 1 bubmmorexa LTOK

https://m.edsoo.ru/ff0c372e

6 CBoboaHoe najzieHne. Y cKkopeHne CBOOOIHOTO 1 bubnmnoreka [JOK
HaeHUsI https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBuxenue. [[prxenue bubmuorexa [JOK

7 . 1 .

MaTepUaIILHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
| Do e | B 0K
' https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
M tena. Cuna. I[puHiun TO3UIINHT
9 CI/I?ICCIE;TOG]:J)I(?IZ (’;aIi-IOaH HII;OTI(I)Ha ;ﬁep - 1 bubmmorexa LTOK
’ . https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKH

10 Tpertnii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX 1 bu6mmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3aKoH BCEMUPHOTO TAroTeHust. Cuna TSHKECTH. 1 bubnmoreka [JOK
[TepBasi kocMu4ecKasi CKOpOCTh https://m.edso0.ru/ff0c3d00

but6mmorekxa [IOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 1 https://m.eds00.ru/ff0c3e18

13 conpormsaens mpw tskeni rer s y  Bubmiorexa LIOK

https://m.edsoo.ru/ffOc3f76
AKUJKOCTHU WIH raze
[ToctynarenbHoe U BpalareibHOE ABMKEHUE

14 a0COIOTHO TBEPIOTO TeNla. MOMEHT CHITBL. 1 bubnmoreka [JOK
[Tneyo cuibl. Y Ca0BHs pPaBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc MaTepualbHON TOYKHU, CUCTEMBI Bu6muorexa LOK

15 MaTepuaibHBIX TOUYeK. IMIynbe cuibl. 3akoH 1

COXPAHCHUS UMITYJIbCA. PeaktuBHOE JABMOKCHUC

https://m.edsoo.ru/ff0c43d6
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PabGora 1 momHoCTh cribl. Kunetnuyeckast

but6mmoreka [IOK

16 SHEPTUs MATEPHATLHON TOUKH. Teopema 06 https://m.eds00.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTrUu
[TorenunanpsHas sueprud. [lorenuuanbHas
SHEPTUs YIPYyro AePOPMUPOBAHHON MPYKUHBI. bubnmoreka [JOK
17 .
[ToreHiuansHast SHEPIHs TeJIa BOIH3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMIIN
[ToTennumanbHble U HETIOTEHIIUATBHBIE CHUJIBI.
18 CBs13b pabOTHI HEMOTCHITUAIBHBIX CHII C bubmuorexa [JOK
HU3MEHCHHEM MEXAHHUECKOW SHEPTUU CHCTEMBI https://m.edsoo.ru/ff0c478c
Tel. 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUI
JlaboparopHas padota «lccrnenoBanue cB3u
19 pabOoThI CHITBI C I3MECHCHHEM MEXaHHYECKON
SHEPTHUU Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKI'yTa»
KonTponbnas padora no teme «KnnemaTtuka. bubnnorexka HOK
20 .
JluHamuKa. 3aKOHbI COXPAHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
21 KHUHETUYECKOU TeOpHH. EpoyH}(I)Bcioe JBUKCHHE. bubmorexa LOK
https://m.edsoo.ru/ffOc4dc2
Huddy3us
XapakTep ABUKECHUS U B3aUMOJICHCTBHS YaCTHUIL
22 BemecTBa. Mo/ienu CTPOCHUS ra30B, KUJIKOCTEH
U TBEPIBIX TENI
23 Macca monekyn. KonuyecTBo BemecTsa.
[Toctrosinnast ABoraapo
o4 TemnnoBoe paBHOBecue. Temneparypa u eé
n3Mmepenue. [llkana remneparyp Lienbcust
o5 Wneanbubiii raz B MKT. OcHOBHOE ypaBHEHHE bubnmnorexka HOK
MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHei
26 KHHETUYECKOU BHCpf“)I/II/IyIIL)BI/IH(eHI/I}IpMOJ?eIfYJI. bubmorexa LOK
o https://m.edsoo.ru/ffOc511e
VYpaBHenne MeHneneena-Kianelpona
27 3akon JlanbToHa. ["a30BBIC 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanue
28 3aBHCHMOCTH MEXKy MapaMeTpamMu COCTOSHHUS
Pa3peKEHHOTO Ta3a»
H3omnporiecchl B M€abHOM ra3e u ux bubnuotexa [JOK
29 .
rpaduuecKoe mpeCcTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEpTUs TEPMOAUHAMUYECKOM
CUCTEMBI H CcIIOco0bI € n3MeHeHus. KonmaectBo bubnuoteka [JOK
30 .
TEIUIOTHI U paboTa. BHyTpeHH:s sHeprust https://m.edsoo0.ru/ff0c5952
OJTHOATOMHOTO HJICJIbHOTO Ta3a
31 IMosryrogoBasi KOHTPOJIbHAsI padoTa
Bupel rerionepenaun Y nenbHas TEINIOEMKOCTh bu6nuoreka [IOK
32 BertecTBa. KommuecTBo TEIIOTHI TIPH https://m.edsoo.ru/ff0c5¢c36
Terionepenade. AanadbaTHbII mpolece https://m.edsoo.ru/ff0c5c36
33 IlepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubmmoreka [JOK
IPUMEHCHHE K U30IMPOIIECcaM https://m.edsoo.ru/ff0c5efc
34 HeobOpatumocts nporieccoB B mpupoze. Bropoit bubmuotexa [JOK
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3aKOH TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

but6mmoreka [IOK

35 [Tpunnun nevicteus u KIT TemmoBoit MarmmHb 1 https://m.eds0o.ru/ff0c600a
36 ukn Kapno u ero KIT 1
37 DKOJOTHYECKHE MPOOIEMBI TETIOIHEPTCTUKH 1
38 O6o6maromuii ypok «MonekymsipHas hu3nkKa. 1 bubnmoreka [JOK
OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
39 KontponbHas padota nmo teme «ModekymspHas 1 bubmuorexa [JOK
¢du3rka. OCHOBBI TEPMOTMHAMHUKI https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u koHaeHcanus. Vcrnapenue 1 bubmuorexa [JOK
U KHIICHUE https://m.edso0.ru/ff0c63b6
a1 AOCOII0THAS 1 OTHOCUTEJIbHAS BIAKHOCTh 1 bubnnoreka IIOK
BO31yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucraminueckue u amophHbie
42 TeniﬂAHnsoTponI;m CBOMCTB KpI/ICTaJIJIOI]:.(b 1 bubmorexa LHOK
https://m.edso0.ru/ff0c65f0
Kunkue kpucramibl. CoBpeMeHHbIE MaTEpUaIbl
43 [InaBnenue u kpuctamuzanus. Y JeabHas 1 bu6nmoreka [IOK
TeruioTa riasieHus. Cyonumanus https://m.edso0.ru/ff0c6708
bubnnoreka IIOK
44 YpaBHeHHe TEII0BOro O6amaHca 1 https://m.eds0o.ru/ff0c6820
DnekTpuzanus Tei. DIeKTpudeckuit 3apsi. /Isa bubnuorexa [HOK
45 1 .
BHUJIa YJIEKTPHUUECKUX 3apsIJIOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHUKY, TUINEKTPUKH U TTOTYTIPOBOTHUKH. bubnmnoreka [JOK
46 1 .
3aKOH COXpaHEHUsI AIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 BsaumoneiictBue 3apsiioB. 3akoH Kynona. 1 bubnmnorexka HOK
Toueunslii 371eKTpHYECKUI 3apsi https://m.edsoo.ru/ffOc6ces
8 Toumn eyneprosmin mexipwoeo nones, 1 Dowmorexa 0K
. ' https://m.edsoo.ru/ffOc6df2
JluHuM HanPsHKEHHOCTH
49 PaGota cui 31eKTpoCcTaTuueCcKOro mossl. 1 bubnmnoreka [JOK
[Torenmuan. PasHOCTH MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
A — ) | Bubmorera LK
' https://m.edso0.ru/ff0c7018
MIPOHHUIIAEMOCTh
N bubmmorexa [JOK
51 DnekrpoémkocTh. KonaeHncarop 1 https://m.eds00.ru/ff0c7126
52 DIIEKTPOEMKOCTH TIJIOCKOT0 KOHAEHCATOPA. 1 bubnuoteka [JOK
DHeprus 3apsKEeHHOT0 KOHIeHCaTopa https://m.edsoo.ru/ff0c72c0
53 JIaGoparophas pabota "M3mepeHue 1
AIEKTPOEMKOCTH KOHAEHcaTopa"
DIEKTPUYECKHI TOK, YCIOBHS €70
cymectBoBanus. [locrossuubiii Tok. Cuina Toka.
54 1
Hanpsioxenue. Conporusienue. 3akod Oma Jjist
ydJacTKa Ienu
[TocnenoBarenpHOE, TapaIETLHOE, CMEIIAHHOE
55 cOoeIMHEHHE MPOBOJHUKOB. JlabopaTopHas 1
pabota «3ydeHrne CMEIIaHHOTO COSTMHEHHS
PE3UCTOPOBY
56 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 1 bubnmoreka [[OK
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3akoH J[xoyns-Jlenna

https://m.edsoo.ru/ff0c74f0

3akon OMa 115 TOJTHOM (3aMKHYTOM )
aJeKTpU4ecKon nenu. KopoTkoe 3aMblkanue.

Bbu6nuoreka [IOK
57 JlabopaTtopHas padorta «3mepenne 2J1C https://m.edsoo.ru/ff0c7838
HMCTOYHUKA TOKA M €0 BHYTPEHHETO
COIPOTHBIICHUS
DJIEKTPOHHAS IPOBOJIUMOCTD TBEPIABIX
METaJUI0B. 3aBUCUMOCTb CONTPOTUBJICHUS bubnmoreka [JOK
58 .
METaJUIOB OT TEMIICPATYPHI. https://m.edsoo.ru/ff0c7ae0
CBepXIpOBOIUMOCTh
59 DneKkTpuyecKkuil Tok B Bakyyme. CBOMCTBa
AJIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, HX COOCTBEHHAS U
60 puMecHast mpoBoauMocTh. CBoiicTBa p—N-
nepexoza. [1oaynpoBofHUKOBBIE PHOOPHI
KTPHYECKHI TOK B paCTBOpaxX M pacIljiaBax
61 ?JileeI(T]fE)OJIIffOB. SJI()GKTpI())?I(;/ITI/(I)feaCKaSIpaC o bubmmorexa TOK
https://m.edsoo.ru/ff0c84ae
JTUCCOIHAIS. DIEKTPOIINU3
KTPHYECKHH TOK B ra3zax. CaMoCTOATEIbHEII
62 1? JII{eecall)vlo(:eT(z»ITeJH,OHbH?I ;ngﬂ; aM(())JCIH(:/Iﬂ.eJI bubmorexa LIOK
https://m.edsoo.ru/ff0c82ba
IInazma
63 [ToaroroBka K KOHTPOJILHOU padboTe bubmmorexa LTOK
https://m.edsoo.ru/ff0c84ae
bu6nuoreka [IOK
64 HTorosasi koHTpoJibHasi padbora hitps://m.eds00.ru/ff0c86fc
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
65 KOHJICHCATOPOB, KOMMPOBAILHOTO arnmapara, bu6nuoreka [IOK
CTPYHHOTO MpUHTEpa. DIIEKTPOCTATUICCKAs https://m.edsoo.ru/ff0c88be
3amuTa. 3a3eMJICHHE YIEKTPOpUOoOpoB
66 O06o06marmuil ypok «IEeKTPOTHHAMUKA ]f?tptlgjsj:l;l/(r::.e;:ic]i)(.)rﬁlffOCSaSa
67 | mpmermscnor npamcnoane. (Tpuanna s Bu6miorera LIOK
: https://m.edsoo.ru/ff0c8c56
0€3011aCHOCTH
68 O60o6maromuit ypok mo Temam 10 kiacca Bubmorexa IIOK

https://m.edsoo.ru/ff0c8f6c
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11 kiaace

Ne Koaunuectso DNeKTpOHHbIE TU(PPOBBIC
Tema ypoxka

n/m 4acoB o0pa3oBaTelIbHbIE PECYPCHI
[TocTostHHBIE MATHUTBI U UX
B3aumoeicteue. MarautHoe nose. Bektop bubnmoreka [JOK

1 . . 1 )

MarHUTHON MHIYKIKU. JIMHHM MarHUTHOR https://m.edsoo.ru/ff0c9778
HUHIYKIUH
MarauTHO€E 10JI€ MPOBOJHUKA C TOKOM.
2 OmneIT OpcTena. B3£HMO§@I7ICTBH6 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0c98fe
MTPOBOJHUKOB C TOKOM.

3 JlaboparopHas padora «/3yuenue 1 bubnmoreka [JOK
MArHUTHOTO TOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBUE MAarHUTHOTO TIOJISl HA TIPOBOTHUK
¢ TokoM. Cuta Amniepa. JlaboparopHas bubnmoreka [JOK

4 9 1 .
pabota «/ccnenoBanue IeHCTBHS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM)»

€iiCTBHE MarHUTHOTO IOJIsl Ha
5 HHBI/mcymy}ocs{ 3apspKeHHYyIo yactuny. Cuma 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pa6ota cuibl Jlopeniia
DnexTpoMarHuTHas UHAYKIus. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C

5 HMHIYKIHUH. 3aKOH 3IEKTPOMAarHuTHOM 1
unayknnu Papanes. Jlaboparopras padbora
«HccrnenoBanue sBICHUS
ANEKTPOMATrHUTHOW WHTYKITHFD)

7 Bxonnast koHTpOJsibHAS padoTa. 1 bubmorexa LIOK

https://m.edsoo.ru/ffOcal50
NHayKTHBHOCTD. SIBIICHHE CAMOUHIYKITHH.

8 OJ1C camouHIyKIIMH. DHEPTUs MAarHUTHOTO 1 bubnuotexa [HOK
TIOJISI KATYIIKK C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
oJie
TexHu4eckue ycTpoucTBa U UX
MPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,

9 AIEKTPOMArHUTBI, HIEKTPOIBUTATEIb, 1
YCKOPHUTENHN AJIEMEHTAPHBIX YaCTHII,

WHIYKIIHOHHAS TIeYb
O6o6matonuit ypok «MarHuTHoe mosie. bubnmnoreka [JOK

10 1 )

DIeKTPOMArHUTHAS WHIYKITHS https://m.edsoo.ru/ff0cab82

11 KonTponbhas padora no teme «MariutHoe 1 bubnmnorexka HOK
noJie. DICKTPOMArHUTHAS HHTYKIIHS https://m.edsoo.ru/ffOcad58
CBo0OOIHBIE MEXaHHUECKHE KOTeOaHusl.

IMapmonnueckue konedanus. YpaBHeHHE bubnmnorexka HOK

12 N 1 .
rapMoHu4eckux kosuebanuii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
JlabopaTtopHas pabota «lccnenoBanue

13 3aBHCHMOCTH TIEpHO0/Ia MAJIBIX KoJeOaHui 1
rpy3a Ha HUTH OT JUTHHBI HUTH U MacChl
rpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE
14 AJIEKTPOMAarHUTHBIE KOJIeOaHMs B HACATEHOM 1 bubnuoteka [JOK

KoJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIMU

https://m.edsoo.ru/ff0ch820
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KOJIEOaHUAMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUs

but6mmoreka [IOK

15 SHEPTUU B UJICATHHOM KOJIEOATEIIbHOM https://m.edsoo.ru/ffoch9cd
KOHTYpe
[IpencraBienue o 3aTyxaroUMX KOJIeOaHUIX.

16 BbiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUS. bubmmoteka [IOK
Pe3onanc. BeinykaeHHbIe https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
Ilepemennsblii Tok. CUHYCOUJAJIbHBII
MepEeMEHHbIN TOK. MOIIHOCTh NEPEMEHHOTO bubmuorexa [JOK

17 - .

TOKa. AMIUTUTY/IHOE M JICUCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIBI TOKA M HAIMPSHKEHUS

18 Tpauchopmarop. [IponsBoactso, nepegayua
U IOTpeOIIEHUE FIEKTPUUECKON dHEPTrun
VY eTpoiCTBO U MPAKTUYECKOE TPUMEHEHHE

19 BJIGIEFpI/I‘IeCKOI‘Op3BOHKa reHepETopa bubmorexa LHOK

> https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JIMHHA dJIeKTpornepeaad
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE

20 anekTposHeprun. Kynbprypa ucrnosib30BaHus
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuorexa [HOK
pacnpoCTpaHEHHs U JIJIHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeuynsle U MPOAOIBHBIE BOJTHBI
3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubmuorexa [HOK

22 .

Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc

23 DNeKTpOMarHuTHbIE BOJHBI, UX CBOICTBA U bubnmnoreka HOK
ckopocThb. [1Ikana 3JIeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

o4 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.

PazButue cpencts cBsa3u. Pagunonokamms

o5 KonTponbnas padota «Konebanus u bubnmnorexka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B

26 oIILJHoponHoﬁ cpenlfa. ququmﬁ HCTOYHUK Bubmuorexa [JOK

https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHne cBeTa. 3aKOHBI OTPAKEHUS
27 CBepTa. [Toctpoeuwme H306pa>1<efn/n71 B bubmorexa LOK
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoEe BHYTpEHHEE
28 OTI;a)KeHHe. [penenbHbIii yron n}(])g:{oro bubmorexa LHOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKCHUS

29 JIaGopartopHas pabota «/3mepenue bubmuoreka [JOK
MOKAa3aTelisl MPETOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssel. [TocTpoeHue n3odpaxxeHuit B TUH3E.

30 dopmyna TOHI:<0171 JIMH3HIL. g’BGJ‘II/I‘—IeHI/Ie bubmorexa LOK

https://m.edsoo.ru/ffOcddle
JTUH3BI.

31 JlaboparopHas padora «MccnenoBanue
CBOMCTB M300pa’KEHUH B JIMH3AX»

32 Jucnepcus cBeta. CiiokHBIN cocTaB 0€10ro

24
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cera. [[Ber. JlabopaTopHas pabota
«Hal0nroieHne qucrepcuu CBETa

33 IlosryronoBasi KOHTPOJIbHAs padoTa bubmorexa LOK
https://m.edsoo.ru/ff0ced22
[TonepedHOCTh CBETOBBIX BOJIH.

34 [Monspuzanus ceera. IHTepdepeHius ceera. bubmuorexa [JOK
Hudpaxius ceera. JJudpakiunonnas https://m.edsoo.ru/ff0cf02e
peéTrka

35 OnTudeckue MpuOOPHI M yCTPOMCTBA U
YCJIOBHS MX 0€3011aCHOTO TPUMEHEHUS

o | T e et B 10K

’ https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEITHBHOCTH

37 OTHOCUTENBHOCTD OJJTHOBPEMEHHOCTH. bubnmoreka [JOK
3amMeyieHHEe BPEMEHU M COKPAIICHHE JITHHBI https://m.edsoo.ru/ffOcfa42

3B ancrnion, Cons wacen ¢ omepracii Bumorexa LIOK

‘ https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIHsl MOKOs

39 KonTponbnas pabota «Ontuka. OCHOBBI bubnmnoreka HOK
CIICIATIbHON TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ff0cf6f0

40 ®oronsl. opmyina [Inanka. Dueprus u bubnnorexka HOK
UMIyJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6

a1 OTtkpsiTHe U uccaenoBanue Gporodddekra. bubnmnoreka HOK
Omnsitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4

42 %211;1?;1:61(711)12; (;[BJI(E@);(I:TT;;:@I@):I}:?: HfIipaCHaﬂ bubmorexa LIOK

' https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra

43 JHasnenue ceera. Onwitel I1. H. JIeGenena. bubmuorexa [JOK
XHUMHYECKOE JCHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHr4eckue ycTpoucTBa U IPAKTUYECKOE

44 npUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,

COJIHEUHas OaTapesi, CBETOIUO]]

45 Pemenue 3amad mo reme «1EMEHTHI bubmmoteka [IOK
KBAaHTOBOH ONTHKI) https://m.edsoo.ru/ff0d0302

o | Mo s Tocome O BuGorea 101

' https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeNb aToMa
bu6nuoreka [IOK
47 HMoctyxarst bopa https://m.edsoo.ru/ff0dOafa
18 nepexone atowc omord sposs smept BuGatorea LIOK
. https://m.edsoo.ru/ff0dOafa
Ha JApyroil. Bunel criekTpoB
BonnoBsie cBolicTBa yacTuil. BosHbI e

49 Bbpoina. KopnyckynsipHO-BOJIHOBOMR bu6mmoreka [JOK
nyanu3M. CIOHTaHHOE U BEIHYXKJICHHOE https://m.edsoo.ru/ff0d0ca8
W3ITydeHUe
OTkpbITHE paINOaKTUBHOCTH. OMBITHI Bubmnotexa LIOK

50 Pesepdopna o onpenenenuto cocraBa

PAaOAKTUBHOI'O U3JTYYCHUSA

https://m.edsoo.ru/ff0d0fd2
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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
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

o1

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
Bnusane PAAOAKTUBHOCTH HA JKUBBIC
OpTaHU3MBI

52

53

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBI.
Anwba-pacniag. DIEKTPOHHBIN U
MMO3UTPOHHBINA OeTa-pacma. ["amma-
U3JIy4yeHue

DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
peaknuu. Snepusiii peaktop. [Ipodiemsr,
MEePCIEKTUBBI, SKOJIOTUYECKUE ACTIEKTHI
SIEPHON YHEPTeTUKH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

56

57

58

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
MOo3UTpoHAa. MeTo1bl HAOMIOACHUS U
pPErucTpanuy 3J€MEHTAPHBIX YaCTHII.
Kpyrusiit cron «DyHaaMeHTanbHbIe
B3auMoeicTBUA. EqMHCTBO dusnueckoit
KapTUHBI MUPa»

Bun 3Bé3nn0r0 HeOa. Co3Be3nus, ipKue
3BE3/1bI, TUTAHETHI, UX BHIUMOC JIBI)KCHHE.
Conneunas cuctema

Connue. ConHeyHasi akTUBHOCTb. MICTOUHMK
sHeprun CoJiHIA U 3BE3NT

3BE3/1b1, UX OCHOBHBIE XapaAKTEPUCTHKU.
3BE31bI IIaBHOM ITOCIEI0BATEIbHOCTH.
Buytpennee crpoenue 3831, CoBpeMeHHBIC
MIPEJICTABJICHHS O TIPOUCXOXKICHUHU H
spoatonuu CoJiHIA U 3BE3]T

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxxenue n nBuxenne CosHLa B
lNamaktuke. I'amaktuku. Y€pHbIe BIPHI B
sJIpax rajJlakTUK

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe nznyyeHue.
Meraranaktuka

60

HepemeHHHe HpO6J’ICMBI ACTPOHOMHUU

61

62

HTorosasi kKoHTpoJIbHaAsI padoTa

Ponb pusuku u actpoHomuu B
HKOHOMHYECKOM, TEXHOJIOIMYECKOH,
COLIMAJIbHOW U 3TUYECKOM chepax
JesITeTbHOCTH YeJIOBEKa

63

64

65

66

Poinb 1 MecTo GU3MKU M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

Ponb pusmnueckoit Teopun B popMupoBaHUN
NPEJCTaBICHUN 0 (PU3NYECKON KapTUHE
Mupa

MecTto ¢u3nueckoit KapTUHBI MHpa B 00IIEM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPOJIE

MaruauTtHoe nosie. DIeKTpOMarHuTHas
WHIYKIHS
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https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

67

Pabora ¢ Tekcramu

68

KBanToBas pusnka. DeMeHTHI aCTPOHOMUHU
U acTpou3nuKu

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1784
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https://m.edsoo.ru/ff0d1784
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