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COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. ®u3nka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o npupoxae. HayuHble MeTOAbl MO3HAHUS OKPY KAIOILIETO
mupa. Posb 3kcriepuMeHnTa 1 TEOpUH B IPOLECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT
B (hu3HKe.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M MpolieccoB. HayuyHble rHmoresbl.
duznyeckre 3aKOoHbI U TeopuH. ['paHuIbl TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
[IpuHUIKI COOTBETCTBUS.

Ponb u mecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTH JTHOJCH.

Llemoncmpayuu

AHanoroBeile ¥ UU(PPOBbIE U3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUKEHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemernienre, CKOpoCTh (CpeaHsisE CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepUAIBHONW TOYKHM, UX IPOEKIIMM HA OCHU CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMPsSMOJIMHEHHOE aBMkeHue. | 'paduku
3aBUCUMOCTA  KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, TIyTH U IEepEeMEIICHUs
MaTEpPUAIBHOW TOYKH OT BPEMEHH.

CBoOoaHoe majzeHue. Y CKopeHne cBOOOTHOTO TaIeHHUS.

Kpuposnmmneitnoe aprxeHue. JBUkeHUE MaTepUaIbHON TOYKH MO OKPYKHOCTH
C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBasik CKOPOCTb, JJMHEWHAsT CKOPOCTb.
ITepuon u vacrora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHHuecKkne YCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHUE: CIHIOMETD,
JBH>)KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE ITEpEaadH.

Jlemoncmpayuu

Moaenp CHUCTEMBI OTCYETA, WJUIIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTUK
JIBYOKCHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenune nBuskeHust Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOTHOTO MaCHUS.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJBbIO ONPEIEIICHUS MTHOBEHHOMU
CKOpOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY MYTAMHU, TMPOWJICHHBIMUA TEJIOM 3a
MOCJIEIOBATEIILHBIE PaBHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS IIapUKa B BA3KOW XKHUJIKOCTH.

N3yuenue nBmxeHus Teiaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuamun  otHocutensHOCcTM  ['amunes. Ilepsbii  3akoH  HprotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoii 3akon Hetotona s
MarepuanbHON TOUkH. TpeTunii 3akoH HbroTOHA [1J11 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHus. Cuna Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckonpxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTHBIEHU NPU IBHX)KECHUU TEJA B dKUJIKOCTU WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT Cuiibl OTHOCUTENIBHO OcHu BpameHus. [lmedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: IOIIIUITHUKY,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepLIUu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JIe()OPMAIIUH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U TIAJICHUH.

CpaBHEHME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIBKCHMUS.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buabsl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOU IJIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YIPYTOCTH, BO3HUKAIONIUX B MPY>KUHE U
pe3UHOBOM 00pasiie, OT ux aedopmaiuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpaIcHUsI.

Tema 3. 3aKkonvl coOXpaneHus 6 MEXAHUKeE

NmMnynbe MatepualibHOM TOYKM (T€Na), CUCTEMbl MaTepHAIBHBIX TOYEK.
NMmynbe cuimbl U U3MEHEHUE UMITyJIbCa Tela. 3aKOH COXPaHEHMsI HMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Pabota cunbl. MOIIHOCTE CUJIBI.

Kunernueckass sHeprusi MarepuajqbHOW TOuku. Teopema 00 HU3MEHEHUU
KUHETUYECKON SHEPIHUH.

[ToTenuuanbHas SHEPrusl. [ToTenunanbHas SHEPTUs yIpyro
nedopMupoBaHHOM TIpy>kuHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3H MOBEPXHOCTU
3eMIu.

[loTeHnuanbHple W HEMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboTHI
HETMOTEHIIUABHBIX CUJI C U3MEHEHHEM MEXaHUYECKON YHEPTUM CUCTEMBI Tell. 3aKOH
COXpPaHEHHS] MEXaHUYECKOUN SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne ycTpoMCTBA M NPAKTUYECKOE NMPUMEHEHHUE: BOLOMET, KOMED,
IPYKUHHBIA MUCTOJIET, JBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBMKEHHE.

[Tepexo MOTEeHIMAIPHOM SHEPTUH B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuenue abCONMIOTHO HEYNPYTOTO yAapa C TMOMOMIBIO JBYX OJMHAKOBBIX
HUTSHBIX MaATHUKOB.

HccnenoBanne cBs3u pabOTHI CUIIBI C M3MEHEHHEM MEXaHMUYECKOW dHEPrUuu
TeJa Ha MIPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MoJsiekyasipHasi pu3uKa ¥ TePpMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwxkenue. ubdysus. Xapakrep ABWKCHHS W
B3aMMOJICCTBUSA YaCTHUI[ BemecTBa. MoOJeIn CTPOCHHUSI Tra30B, XKUJIKOCTEH U
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BeIllECTBAa HA OCHOBE 3THX Mojeei. Macca u
pasmepsl MoJiekyin. KonunuectBo BemectBa. [loctosinaas ABorajipo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama Temneparyp
Llenbcust.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUM HJCATbHOTO raza. AOCOJIOTHas TeMIiepaTtypa Kak mepa
CpeHEel KWHETUYECKOW SHEpPruu TEIsIoBOro JBMKeHUs dvactul, rasza. [llkama
temnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akon JlanbroHa. M3omporniecchl B uacadbHOM Tra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BeulecTBa. ['paduueckoe mpencraBieHUe H3OMPOLECCOB: M30TEpPMa, H30XO0pa,
uzo0apa.

TexHudyeckne yCTPOMCTBA U MPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JAOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BeliecTBa, (Gororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnbiTel 0 MU PYy3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HITepHa.

OMBITHI, JTIOKa3bIBAIOIINC CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOIY AABIEHUA ra3a Ha CTEHKH COCy/a.

OnpITel, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHUS UACAIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUU
00BEMa KOMHATBHI, IABJIICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXY MapaMEeTpaMH COCTOSIHUSL Pa3pe:KEHHOIO
rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMoauHamMuueckass cucremMa. BHYTpeHHSIE SHEpPrusi TEPMOJAUHAMUYECKOU
CUCTEMBI U criocoObI €€ m3MeHnenus. KonmuecTBo TemnoTsl U pabora. BHyTpeHH: S
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  raza. Buuabl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIMS, U3JIyUYeHHE. Y IeJIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmnoThl npu TeIionepeaye.

[Tonsitue 006 aagmabarHom mporecce. [lepBwii 3aKOH TEPMOAMHAMUKH.
[Ipumenenne mepBOro 3aKOHA TEPMOJWHAMHKH K H3omporieccam. | 'paduueckas
UHTepIpeTaIus paboTh raza.

BTtopoii 3akon Tepmoaunamuku. HeoOpaTuMocTh Mpo1ecCoB B MPUPOJIE.

TennoBble  mamwuHbl.  [IpyHOUNBI ~ AEWCTBHS  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIUIOBbIX MaimnHaX. KoadgduimeHt mnone3Horo
nercTBus TerioBor MamumHbl. [lukn KapHo u ero kxosdduimeHT moae3HOro
NEeNUCTBHS. DKOJIOTMYECKHUE MPOOIEMBbI TETUIOIHEPTETUKHU.



TexHuuecknue yCTPOMCTBA UM TMPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOAWIBHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW HSHEpPruu Tejla NpPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM MOJ JCHCTBHEM CXKATOrO BO3JAyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUAEOIEMOHCTpAIHS).

N3meneHne BHyTpeHHEH 3HEprum (TemmepaTypbl) Tejia Mpu Tervionepeaaye.

OmnbIT 110 a1MabaTHOMY PACIIMPEHUIO BO31yXa (OMBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoit TypOWHBI, ABUTATENS] BHYTPEHHETO CTOPaHUS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eewjecmea. Pazosvie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOGCONIOTHAA U
OTHOCHUTEJIbHAsl BJIAXKHOCTh BO3ayxa. HachbllieHHBbIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATyPbl KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. Kuakue kpucramibl. CoBpeMmMeHHblE MaTepuanbl. [liaBieHue wu
KpUCTaITU3aIus. Y aenbHas Tersiora rmiasieHus. Cyonumarus.

VYpaBHeHuUE TErIOBOro 0anaHca.

TexHuyeckue ycTpOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYUYEHHUS] COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX MAPOB.

Kurnienune npy noHM>XKEHHOM J1aBJICHUH.

Crioco6bl U3MEepeHUs BIAXKHOCTH.

HaGnronenune HarpeBaHus U MaBiIeHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3Mepenne OTHOCUTENIBHOM BIAXKHOCTH BO3AYyXaA.

Pa3nen 4. DiieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DIeKTpu3auus Teil. DIEKTPUIECKUM 3apsa. [Ba Buaa 3JIEKTpUUECKUX 3apsIA0B.
[IpoBOIHMKH,  JNWAJIEKTPUKA W TOJYNPOBOJHHUKH. 3aKOH  COXPaHEHHS
3JIEKTPUYECKOT0 3apsa.
B3aumoperictBue 3apsaoB. 3akoH KyiioHa. To4edHBIN NEKTPUUECKUAN 3apsil.
Dnektpruueckoe nose. Hanpssk€HHOCT anekTpudeckoro noss. [puHomun



CYIEPHO3ULUU DIIEKTPUUYECKUX TOJIeU. JIMHUM HANPSKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

Pabota cun anexrpocratrudeckoro nodsi. [lorennnan. Pa3HocTs moTEeHIIMAIOB.
[IpOBOAHMKHM W JOHUDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Ioje. JudiiekTpudeckas
IPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJAEHCATOoPa.

TexHuUecKne YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUECKas 3allliuTa, 3a3eMJICHUE AJIEKTPONnpuOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpPyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmoneiicTBuE HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B IEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIMAIIEKTPUKU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOIO KOHAEHCATOpa OT ILUIOIIaAH
IJTACTUH, PACCTOSIHUS MEXKAY HUMU U IUIICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. ITocmosannstii Inekmpuyeckuit mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHHUS AJIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [IocTOSHHBIN TOK.

Hanpsbxenne. 3akon Oma 151 y4acTKa LETH.

DONEKTPUYECKOE CONPOTUBIEHUE. YIENbHOE COINPOTHUBIICHHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaAIIIEIBHOE, CMEMIAHHOE COCIMHEHNUE POBOIHUKOB.

PaGora nanextpuueckoro Toka. 3akon Jhxoyns—Jlenma. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DNEKTPOJABMKYIASA CUJIa U BHYTPEHHEE CONMPOTUBICHUE HCTOUYHHUKA TOKA.
3akon OMa 1151 TOJTHOM (3aMKHYTOM) 3niekTpudeckoi nenu. KopoTkoe 3aMblkaHueE.

DONEeKTpOHHAsl  MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJIJIOB OT TemmepaTypbl. CBEpXIIPOBOJUMOCTb.

DIIEKTPUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 MIpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  pacIiulaBax  3JIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS TUCCOLMALUs. DIIEKTPOJIN3.



DJIEKTpUYECKUI TOK B Tra3zax. (CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHudyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETP,
BOJILTMETP, pPEOCTAaT, HCTOYHUKH TOKA, OIJICKTPOHATrpeBaTEeIbHBIE MPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYITPOBOIHUKOBBIN THO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS WIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOIA U TTOTIEPEYHOTO CeUSHUs U MaTepuaa.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue DIEKTPOABIXKYIIeH cuwibl. KopoTkoe 3ambIkaHue
raJbBaHUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJIJIOB OT TeMIIEPaTypPHhI.

[TpoBOAMMOCTE IJEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOJIBMXKYIIEH CUJIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue amexkTpoaunsa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCylIeCTBISIETCS C
y4ETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBS3€d C KypcamMHM MaTeMaTHUKH,
OMoNOTHHY, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meoswxcnpeomemnvle nousmusi, CBA3aHHBIE C W3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SBJICHUE, HAyYHBIH (akT, rumore3a, (Quanyeckas BeIMYMHA, 3aKOH,
Teopus, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: pemieHue CHUCTEMBbl ypaBHEHWH, JuHEWHas (yHKIHS,
napabona, runepOona, ux rpaguku ¥ CBOMCTBA, TPUTOHOMETPHUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPHI U UX MPOEKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozusn: mexannmueckoe ABWKCHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEMI000MEH UBBIX OPraHU3MOB (BHJbI TEIUIONEpPE/Iaun, TEIIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE AaTOMOB U MOJIEKYJ, MOJIb
BEIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEI, KUJIKOCTEH U Ta30B,



JNEKTPUYECKUE  CBOMCTBA  METAUIOB,  DJIEKTPOJUTHUYECKAs  JUCCOLMALNS,
rajbBaHUKAa.

l'eoepacghus: BTaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE ABUKEHUU C HMCIOJb30BAHUEM MEXaHU3MOB,
y4ET TpPEHHUS] B TEXHUKE, MOAUIMIIHUKH, HUCIOJIb30BAHUE 3aKOHA COXPAaHCHMS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JApPYrue), JIBUrateiib BHYTPEHHETO
cropaHusi, maponasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyY€HUSI COBPEMEHHBIX MAaTEpUalioB, B TOM YHUCJIE HaHOMATepuaioB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYMHBIN MIPUHTED, AIIEKTPOHATrPEBATEIbHBIC puoopHI,
AJIEKTPOOCBETUTENbHBIC TPUOOPHI, TAThBAHUKA.

11 KJIACC

Pa3znen 4. DiieKTpoAMHAMHKA

Tema 3. Maznummnoe noie. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTrossHHBIE MarHuThl. B3anmoaeicTBIE MOCTOSHHBIX MAarHUTOB. MarHUTHOE
nosie. Bektop MarauTHOW MHAYKIMU. [[puHIMN Cynepno3uuuyu MarHUTHBIX MOJIEH.
JluanyM MarHuTHOW WHAYKUMW. KapThHa JWHWKA MarHUTHOM WHIYKUHAMW IOJA
NOCTOSIHHBIX MarHuTOB.

MaruutHOe T1I0JIE NPOBOJHMKA C TOKOM. KapThHa JWMHHMA WHIYKIUU
MAarHuTHOTO MOJI JJIMHHOTO MPSIMOrO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTrena. BzanmoaencTBre MpoBOIHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOy/Ib U HallpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YacCTHUIIbI
B OJHOPOJHOM MarHuTHOM mosie. PaGora cwitbel JlopeHiia.

SIBieHne 3JIEKTpOMAarHUTHOM MHAyKOMH. [lOTOK BEkTOpa MAarHUTHOU
UHIAYKUAHA. OJEKTPOABWIKYIIAs CWiIa HWHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODIEKTPOJBIKYILIAs CUJIa HMHAYKIUU B
IPOBOJAHUKE, IBUKYIIEMCS TOCTYNIATEIBHO B OJHOPOTHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAaMOMHIYKIMHU. OIJEKTPOJABHXKYILAS  CHJIa
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHuThl, SJEKTPOMArHUTHI, AJEKTPOJBUIaTENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUY MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTb 3IEKTPOABHKYIIEN CUIIbI MHIYKIMH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomei

N3ydeHre MarHuTHOTO MOJISI KATYLIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue SBIECHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3pnen 5. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle KO1e0anus

Konebarenbnas  cucrema.  CBoOOmHBIE  MEXaHMYECKHE  KOJIeOaHUS.
Mapmonnyeckue konedanus. Ilepuwona, wactora, amrmutyna u ¢asza koieOaHUM.
[IpyxvHHBIM MasATHUK. MareMaTH4eCKU MasATHUK. YpPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBparenre SHepruy MPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarensubiit  koHTyp. CBOOOAHBIE >JEKTPOMAarHUTHBIC KoJIeOaHHUS B
UJCATBHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
ANEKTPOMarHuTHeIMH KoJieOanusimu. @dopmyna TomcoHa. 3akoH cOXpaHEHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienue o 3aryxaronmx KoyueOaHusX. BrIHYXIeHHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeIHYKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHU.

Ilepemennsbiii  TOk. CuUHYyCOMAAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepemaada U MOTPEOIICHUE DICKTPHICCKOM
SHEPruM. DKOJIOTMYECKHUE PUCKHU TPU MPOU3BOJICTBE AeKTpo3Hepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHHueckne yCTpPOMCTBA M MNPAKTHYECKOE MPUMEHEHHE: DICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUHU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne nmapamMerpoB KojeOaTeabHONW CUCTEMBI (HIPY>KUHHBIA HIIH
MaTeMaTUYeCKU MasTHHK).



HaOntonenue 3atyxaronux KojaeOaHu.

HccnenoBanue CBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

HaOnronenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIbI TOKA U HANIPSDKEHHSI OT BPEMEHU) IS
AJIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mnpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyLIKH
UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUH 3AeKTpOIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

HccnenoBanue 3aBUCUMOCTH MepUoAa MajblX KoJieOaHUW rpy3a HA HUTU OT
JUTMHBI HUTH M MacChl rpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIETIH U3 MOCIEI0BATEIbHO COSTUHEHHBIX
KOHJeHCaTopa, KaTyIlIK: U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmHbsle 60JIHbL

Mexanudeckue BOJIHBI, ycioBusi pacnpoctpaHeHusi. Ilepuon. Ckopoctb
pacrpocTpaHeHuss M JiuHA BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
WNuTtepdepenius u nudpakius MEXaHUMIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBHUS M3JYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTpomaruutHoil BoiaHe. CBoiCcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJOMIICHUE, TOoJspu3anus, Judpakius,
unTepdepennns. CKOpocTb AJIEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMarHUTHHIX BOJIH. [[pyMeHEHNE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBA3U U TeNeBUAeHUS. Panronokanus.

DONEeKTpOMarHUTHOE 3arpsI3HEHNE OKPYIKAOIIEH Cpebl.

TexHuueckne yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIBHbBIE
UHCTPYMEHTHI, YJIbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UCTOYHUK 3BYKa.

Ha6nronenune oTpakeHust ¥ MPEIOMIICHUST MEXaHUYECKUX BOJIH.

HaOnronenne nateppepeHunn u 1uPppakiini MEXaHUYECKUX BOJIH.

3BYKOBOU pE30HAHC.

HaOnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U
4acTOTOU KOJIeOaHUIA.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, MPEIIOMIIEHHUE,
noJiipu3anus, 1upakius, uHTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonuHenHOE pacnpOCTpaHEHUE CBETa B
oxHOpoaHou cpene. JIyu cBera. ToueuHbIl HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoenne nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MpeJIOMIICHUs CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus ceeta. CioxkHBIN cocTaB O6eoro ceeta. [[Ber.

Coluparoiiue u paccerBaronye JIMH3bL. ToHKas muH3a. DOKyCHOE pacCTOSHUE
U ONTHYECKasl cuja TOHKOW JuH3bL. [locTpoeHne n300pakeHuil B cOOMpAIOIUX U
pacceuBaroux JuH3ax. @opmysia TOHKOW JIUH3bI. Y BEJIMUEHHUE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurtepdepenuus cBeta. KorepeHTHblE HMCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB M MHUHMMYMOB B HWHTEp(EpEeHIIMOHHOU
KapTUHE OT ABYX CUH(]a3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuusa cBera. [udpakuuoHHas pemeéTka. YCIoBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmspusanus ceera.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TIPUMEHEHUE: OYKH, JyMa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OMTHKA, MTU(paKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonHEHOE pPACHpPOCTPAHEHUE, OTPAKEHHUE U IMPEIOMIICHHE CBETa.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHUI B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6nronenune natepdepenimm ceera.

Ha6nronenune nudpaxum ceera.

Habmronenne nucnepcuu cBera.

[Tony4yeHune cnekTpa ¢ HOMOUIBIO TPU3MBI.

[Tonydyenue cnekTpa ¢ MOMOIIBIO AU(PPAKITHOHHON PEMIETKHU.

HaOnronenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3Mmepenne nokazareinst npeaoMIIEHUs CTEKIIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3aX.
Habnronenue nucnepcuu ceera.

Pa3pnesn 6. OcHOBBI cClIeMAIBHON TEOPUH OTHOCUTEJIBHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKOU MeXaHUKH. [1ocTynaTel cienuaibHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOIYJSA CKOPOCTH CBETa B BAKYyME,
MPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLIECHUE
JUTVHBI.
DHeprus v UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ HqaCTHUILIBI. 3Hepr1/151
ITOKO4.

Pazgen 7. KBanroBasi pusuka
Tema 1. Inemenmol KGAHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPrUu POTOHA C €T0 YACTOTOW. DHEpPrus
U UMITYJIbC (DOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CTonmeroBa. 3aKoHbBI

doTorddexra. YpaBHenue DiHmTerHa mis Gorodrddekra. «KpacHas rpaHuia
doTtoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.

Texnuueckre yCTpOCTBA M MPAKTHUECKOE MpPUMEHEHHE: (HDOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOADdeKTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -94aCTHIL.
[Inanerapnas mognens aroma. [locrymarsl bopa. M3nyueHwe u mornoueHue
GbOTOHOB TpW mepexojie aToMa C OJHOTO YpPOBHS JHEPrUW HA Apyroud. Bumsr
criekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

Bonnossie cBoiicTBa yactul. Bosnbl ae bpoitis. KoprnyckynsipHO-BOTHOBOM
Ty aJIn3M.

CnoHTaHHOE U BBIHYK/JIECHHOE U3Ty4YCHUE.

TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI JIa3epa.
HabGnronenue uHeHyaThIX CIEKTPOB U3TYUEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol
Habnronenue muHeyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTb CTpoeHUs snpa. OTKpbITHE
paanoakTuBHOCcTU. OnbITEI Pe3epdopaa mo onpeneneHnto cocrapa paiuoakKTUBHOTO
usnydyeHusi.  CpoiictBa  anmbda-, Oera-, ramMma-usiaydeHus.  BriusHue
PaIMOaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa W HelTpoHa. Hykionnas mopens snapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
u3JlydeHue. 3aKOH PaAuO0aKTUBHOIO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. SAnepubie cuibl. Jledekt Macchl sipa.
Anepnsie peakiuu. JleneHue u CUHTE3 SAEDP.
Anepnsiii peaktop. Tepmosiaepubiii cunTe3. [IpoOiemMbl U TIEPCIEKTUBEI
SAIEPHON SHEPreTUKU. DKOJOTUUECKUE ACIIEKThI AEPHON SHEPTrEeTUKHU.
DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.
dyHmamMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKoi KapTHHBI MUpa.
TexHuyeckne ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHUE: TO3UMETpP, Kamepa
Bunbcona, siepHbIi peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TynK MOHU3UPYIOIIUX YaCTHLL.
Vuenuueckuii sxcnepumenm, rabopamopHsie pabomol
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3pen 8. DiieMeHTBI aCTPOHOMNHU M ACTPOPU3NKHU

Otansl pa3BUTHS acTpoHOMUU. [IpuKkiianHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3pmHoro neba. Co3Be3nusi, SpKue 3BE3NBI, IUIAHETHI, UX BHIMNMOC
JIBIDKCHUE.

ConHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. Kcrtounuk sHeprum ConHIa W 3BE3L.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpajJbHBIM KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATSILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTb» ISl 3BE3]] IJIABHOW IOCJIEA0BATEILHOCTH. BHYTpEeHHEE CTpOCHUE



3BE31. COBpEMEHHBIEC MPEACTABIECHUS O MPOUCXOXKIACHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3].

Mnuneunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuxenue CosiHIA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacumiupenue Beenennoit. 3akon Xab0ma. Pazberanue rajgakTuk.
Teopus bousbiioro B3peiBa. PenukroBoe u3iryyeHue.

MacmiraOHast ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobiieMbl aCTPOHOMUH.

Vyenuueckue nabnooenust

Habntonenust HeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUM JJISI OTIpEeIeNICHUsI TIOJIOKEHNSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1Msi CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/BI.

Habmronenus B Teneckon Jlynsl, nnaner, Maeunoro I[lyTu.

O6o0maromee NOBTOPEeHNE

Poner ¢usukm u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJILHOM M 3TUYECKOM chepax AesTENHbHOCTH YeIOBEKA, POIb U MECTO (DU3HUKHU U
ACTPOHOMHH B COBPEMEHHOW Hay4YHOU KapTHHE MUpA, POjib PU3NUEeCcKoil Teopuu B
dbopMHUpOBaHUY MPEACTABICHUHN 0 (U3HUECKON KapTUHE MUpPa, MECTO (HU3MIECKOM
KapTUHBI MHpa B O0IIEM pSJOy COBPEMEHHBIX  E€CTECTBEHHO-HAYUYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce OCymiecTBISIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3C€H C KypcamMu MaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu ¥ TEXHOJIOTHUH.

Meowxcnpeomemnvle nousmusi, CBA3aHHbIE C W3YYEHHUEM METOJOB HAYYHOI'O
MO3HAHUS: SBJICHUE, HAyYHBIH (akT, rumore3a, (Quanyeckas BeIUMYHMHA, 3aKOH,
Teopus, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: pemieHHE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKUMHA HAa OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
NIPOM3BOJIHBIE DJEMEHTAPHBIX (DYHKIMI, MPU3HAKK TOAOOUS TPEyTrOIbHUKOB,
OTIpeJIeNICHHE TUIOMIAIN TUIOCKHX (hUryp n 00bEMa Ted.

buonoeus: »snekTpuyeckue SIBICHUS B KUBOM MpUpOJE, KoyeOaTelbHbIE
JIBH)KEHUS B KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NEUCTBUE
paanranuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS] CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAINIMYECKOMN PElIETKH, CIEKTPAIbHbIN aHAIU3.



l'eocpachusi:  MarHUTHBIE TIOJIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY/,
(doTochEMKA 36MHOI MOBEPXHOCTHU, MPEACKAZAHUE 3EMIIETPICEHUIA.

Texnonocua: JAHUM DJIEKTpONEPENAY, TEHEPATOpP IEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKLIMOHHAs II€Yb, pajap, PaJuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedon, CBU-neuyb, NMpOEKIMOHHBIN amnmapaT, BOJOKOHHas OITHKA,
coJiHeYHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
O®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoOBHE CpPETHETO OOIIETOo
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECHEUYUTH JOCTUKEHHUE CIICIYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIEC PE3ybTAThl OCBOCHUSI yUeOHOTro npeaMera « Ou3uKa» JOJHKHbBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW MO3WUIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHUN, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIEeCTBa, paclIupeHue >XKU3HEHHOTO
ONbITa M OMbITA JIEITEILHOCTH B MPOIIECCE peaiu3allMi OCHOBHBIX HaIpaBJICHUM
BOCIUTATEILHOU JESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPAXKIAHCKON MO3UIIMH O00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX TI'yMAHUCTUYECKUX |
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JEATECIBHOCTh B MHTEpecax Ipa)IaHCKOIO
oO1ecTBa, y4acTBOBaTh B CAaMOYIIPaBJIEHUH B 00pa30BaTeIbHOW OpraHu3aIuy;

YMEHHME B3aUMO/ICHCTBOBATH C COIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOUN U BOJOHTEPCKOMN JEITEIbHOCTH,

2) NaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPayKIaHCKON HIICHTUYHOCTH, TATPUOTU3MA,

LEHHOCTHOE OTHOUIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESATETbHOCTHA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO Oy IyLIEro;

4) 3¢TeTU4€eCKOro BOCIIMTAHUSA:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYAs 3CTETHKY HAyYHOTO TBOPYECTBA,
MpUCYyIIEeTro (GU3NYECKO HAYKe;

5) Tpy10BOro BOCIIMTAHMS:



MHTEpPEC K Pa3IMuHbIM cdepam NpodhecCHOHATBHOW NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpLIATh OCO3HAHHBINA BHIOOP
Oynyuiei nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKH Ha IPOTSXKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOTr0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYPhl, OCO3HaHUE TIJI00aIbHOTO
XapakTepa IKOJOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 QUBHKE;

7) HUEHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MpOIECcCe
U3y4YeHHs (PU3UKHU OCYIIECTBIIATH MPOSKTHYIO U UCCIEIOBATENBCKYIO AESTEIHHOCTD
WHIWBHUIYaJbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE eiicTBHSA
Ba3oBble Jornueckue a1ecTBHUSA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBATh W aKTyaIM3HpPOBaTh  MPOOIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIpEJICNSATh MENN JCSATENBHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUH HUX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHS B pacCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBl C y4ETOM aHAIM3a HMEIONTUXCS
MaTePHATLHBIX U HEMaTEPHATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKU TTOCIIEICTBUH IEITEIbHOCTH;
KOOPJMHUPOBATH U BRITIONHATH PA0OTY B YCIOBUSAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HCHHBIX MPOOIIEM.
Ba3oBble ucciienoBare/ibcKue AelCTBUSA:
BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHSATUSIMHA U METOJaMU
bu3nUYeCcCKON HAYKH;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON U MPOECKTHOW ACSATENIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3HUECKOTO COACPKAHUSA, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMONYYCHHIO HOBOTO 3HAHUsS, €ro
MHTEPIpETAllMU, MPEeoOpa3oBaHUWI0O M MPHUMEHEHHWI0O B PAa3IMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHUCJIE MPU CO3JJaHUHU YUE€OHBIX MTPOEKTOB B 00s1acTU (PU3UKHY;

BBISIBIIATh TNIPUYUHHO-CIICJACTBCHHBIC CBSI3M M aKTyaIM3WpPOBATH 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHHsI, HAXOAUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOMX
YTBEPXKACHUH, 3a]]aBaTh MApaMETPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTHYECKU OILIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMyIHpPOBATh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIBHON
JESTENLHOCTH, B TOM YHCJIC TIPU U3yUYeHUN (PUHKH;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETb TMEPEHOCUTh 3HAaHUS MO (U3UKE B MPAKTUUYECKYI0 00JIacTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIpEJIaraTb OPUrMHAIBHBIE TOJIXO/Ibl U PEIICHNUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4M, JOIyCKAIOL1E abTEPHATUBHBIE PEIICHHUS.

PabGora ¢ undopmanueii:

BJIAJIETh HABBIKAMM IOJy4YEHUS MHPOpMALUU (PU3NYECKOTO CONEPIKAHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIATh IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIpEeTali0 MH(OPMALMK Pa3IUYHbIX BUAOB U (opM
HpeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMaLIUY;

UCTOJb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3aJ1a4 ¢ COOII0IEHHEM TPpeOOBaHUM SPrOHOMHUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HHGPOPMAIMOHHOI
0e301acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp)KaHUs B Pa3NuyHBIX (opmaTax c
yu€TOM Ha3zHA4YeHHUs MHPOPMAIMH U LEJICBON ayJUTOPUU, BHIOMpPAs ONTUMANIBbHY IO
dopmy mpencTaBiICHHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUA:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd W  CMSTr4aTh
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOXO TOUYKY 3pPEHHUSA C MCIIOIB30BAaHUEM
SI3BIKOBBIX CPE/CTB;

[IOHUMAaTbh U MCIIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEMN KAXKI0I'0 WICHA KOJUIEKTUBA,

IIPUHAMATh  L€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA MO €€ IOCTHKCHUIO: COCTAaBJIATH IUIAH JEHUCTBUM,
pacupenensaTh poiv € YYETOM MHEHHMM YYacCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KaXJO0T0 YYaCTHUKA KOMaH/bl B 00U
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAaTh WACU C IIO3ULIMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMUeCKOe IIOBEACHHUE B PA3JIWYHBIX
CUTYaIIUSIX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUITUATUBHBIM.

PeryasiTuBHbIE YHHUBEpPCAJbHbIE yUeOHbIE eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBJIATh MO3HABATEILHYIO JICATEILHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMHH, BBISIBIATH MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUJIAH PEHICHUS PACUYETHBIX U Ka4ECTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHHS TPAKTHYECKON padOTHI ¢ YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JlaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

pacuIupsATh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 3a pElICHHUE;

OIICHUBATH MPHUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHHUIO JPYIAUIIMH B 00JIACTH
(M3UKH, TTOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbLHBIN M KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHBBI B JESITEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISAM;

BJIaJICTh ~ HAaBBIKAMHM  TIO3HABATEJIbHON  pediiekcMM  Kak  OCO3HAHUS
COBEpIIIAEMBIX JEHWCTBUM UM MBICIUTEIBHBIX TMPOIIECCOB, HMX PE3YJbTaTOB |
OCHOBaAHUIM;

KCTOJIb30BaTh MPUEMBI pe(ICKCUU IS OIEHKH CUTYyalluH, BHIOOpa BEPHOTO
pelIeHus;



yMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATH pEUIEHUS MO0 HX
CHUXKECHUIO;

MPUHUMATh MOTHBBI W apryMEHThl JPYTUX TpPU aHalIu3e pe3yJbTaToB
JIeSITEIbHOCTH;

npUHUMATh ce0sl, MOHUMAasi CBOU HEIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl APYTMX TPU aHaldu3e pe3yJbTaToB
JIeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKHU.

B npornecce nocTrkeHns JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITPOTPAMMBI 10
dbuzuke g ypoBHS cpeaHero oOmiero o0pa3oBaHUS Yy  O0ydYaromuxcs
COBEpPILIEHCTBYETCS AMOILIMOHAILHBIN UHTEIIJICKT, MpEeNoaaranmn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIONIETO CIIOCOOHOCTH MIOHUMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUsI PAa3BUTUS COOCTBEHHOW 3MOIIMOHANIBHON c(ephl,
OBITh YBEPECHHBIM B cele;

CaMOpETYJIUPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJCHHE, CIOCOOHOCTh aJanTUpPOBATHCI K
AMOITMOHATBHBIM U3MEHEHHUSM U TIPOSBIISITE THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMU, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
yCIieXy, ONTUMM3M, WHUIMATUBHOCTb, YMEHHE IEWCTBOBATH MCXOJS U3 CBOUX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAJIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €ro TMPHU OCYIIECTBICHUU OOINEHHUS, CIOCOOHOCTH K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COITMATbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C IPYTUMH JIIOIBMH, 3a00TUTHCS, MPOSABIISATh HHTEPEC U pa3pemaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 ki1acce nmpeIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOMINXCST YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poib U MecTo (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIBHOCTH JIOIEM;

YUUTHIBATh TPAHUIIBl TPUMEHEHHS] M3YYEHHBIX (DU3NYECKUX MOJETeH:
MarepualibHasi TOYKa, UHEpLHUAJIbHAS CUCTEMAa OTCUETA, aOCONIOTHO TBEPIIOE TEINO,
WJICATbHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUJAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUI 3apsl PU PEIICHUU (PU3NUECKUX 3a/1ay;

pacrio3HaBaTh (Qpu3MUECcKue SIBICHUS (MIPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSPHO-KMHETUYECKON TEOPUHU CTPOCHUS BEILECTBA U



ANEKTPOAVHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJHOE MaJe€HUE TeJl, IBHKEHHUE MO OKPYKHOCTH, MHEPLUS, B3aUMOJCHCTBUE
ten, qud@ys3us, OpOYHOBCKOE IBMKEHHUE, CTPOCHHUE >KUJIKOCTEH M TBEPABIX Tel,
U3MEHEHHE 00BbEMa TeJ MpU HarpeBaHUM (OXJIAXKIEHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIApEHNEe, KOHJCHCALMS, IUIABICHUE, KPUCTALIM3ALUsA, KHUIIEHUE, BIIAJKHOCTD
BO3/lyXa, MOBBIIICHUE JABJIECHUS Ia3a MPU €r0 HAarpeBaHWHM B 3aKPBITOM COCYIE,
CBA3b MEXIy NapaMeTpaMH COCTOSIHUSA Ta3a B M30IpoLieccax, ANEKTPU3ALUSA Tell,
B3aMMOJIECTBUE 3aPA0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3Yys (Pu3nueckue BETUYUHBI:
KOOpJMHATa, MyThb, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejna, Cuia,
UMITYJIbC TeJa, KUHETUYECKash SHEpPrusi, MOTCHIMAJIbHAsl dHEPrusi, MEXaHU4YecKas
paboTa, MexaHWYEeCKass MOIIHOCTh;, TPU OINUCAHUM TIPABUIBLHO TPAKTOBATH
(bU3UYECKUI CMBIC HCIOJIB3yeMbIX BEIUYMH, WX OOO3HAYECHUS U CIUHUIIBI,
HaXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEJIIMUMHY C JAPYTUMU
BEJINUMHAMU;

ONUCHIBATh M3YUYEHHbIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS,
UCTIONB3Yys (U3MYECKUE BEIWYUHBI: JaBlICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasl SHEPrUsi XaOTHUYECKOTO JBUKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIIOThl, BHYTPEHHSIs HIHEprus, paboTa rasa,
KO3} (OUIIMEHT TIOJIE3HOTO JEWCTBHUS TETUIOBOTO JBUTATENs; IpPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIb3YEMbIX BEIWYMH, HX
o0O3HaueHUsT W EAUHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
(GU3MUECKYI0 BEIIMUMHY C IPYTUMU BETUYNMHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BEILIECTBA U PJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3YsI (PU3NYECKUE BEIUYUHBI: DJICKTPUUECKUN 3apsij,
3JIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD MOJIs1, TOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
IpU ONWCAHWM TPABWIBHO TPAKTOBAaTh (PUBMUYECKUA CMBICT HCIOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAUEHWS W EJIUHUIIBI; YKa3bIBaTh (OPMYIBI, CBSI3BIBAIOIINE
TaHHYI0 (U3UUECKYIO BEIHMYUHY C APYTHUMH BEIMUYNHAMU;

aHANMM3UPOBATH (PU3UUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MIPUHIUNBL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DJHEPruu, 3aKOH COXPAHCHUS HWMIIYJIbCa,
OPUHIUIT CYNEPNO3UIMUA CWJI, NPUHIUII PABHOMNPABUS HWHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYK0 TEOPHUIO0 CTPOCHMS BELIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW HEPTUU TEIUIOBOTO JBHKEHHUSI MOJEKYJI C
a0COJIFOTHOM TeMmepaTypoi, MepBbli 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPaHEHUS
AJEKTPUYECKOrO 3apsaa, 3akoH KynoHa, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €r0 MATEMaTUYECKOE BBIPAXKEHUE W YCIIOBUS (TPaHULIbI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIUIIBI ICHCTBHS MAIIIMH, TPHOOPOB U TEXHUICCKUX
YCTPOUCTB; pa3iauyaTh YCIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HWCCJICAOBAHUIO (PU3NYCCKUX SIBICHUN U
IIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUMU, IMPH 3TOM
dbopmynupoBaTh nMpoodsiemMy/3aiady U TUIOTE3y yU4eOHOro IKCIIEpUMEHTa, COOUPAThH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYy10BaHUs, IPOBOUTH OMBIT U (hOPMYJIUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIMYMH, TIPH
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METOJIbI OIIEHKH MOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXIY  (U3HUYECKMMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(bUKCHpPOBATH PE3YJIBTATHI TIOJYYCHHON 3aBUCUMOCTH (PU3HUYECKUX BEJIMYUH B BUJIC
TaOIUI] U TpaUKOB, JIeJaTh BEIBOJIBI MO PE3yJIbTaTaM UCCIEI0BAHNS,

coOJiro1aTh MpaBmia 0€30MacHOTO TpyJa MpHU MPOBEISHUM HCCIICIOBAHUM B
paMKax y4eOHOTro »SKCIEepUMEHTa, Y4eOHO-HCCIEeOBATEIbCKON U TMPOEKTHOM
NESTENBHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB MU JIaOOpaTOPHOTO
000py10BaHMUS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (PU3WYECKON MOJEIbIO,
UCTIOJNIBb3Ys (PU3MUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHallM3a YCIOBUS 3aJa4u
BBIOMpPATh (HU3NYECKYIO MOJCHb, BBIICIATh (HU3NUECKUE BEITUYUHBI U (POPMYIIBI,
HEOoOXOUMbIE NJisi €€ pEelIeHHs, MPOBOJUTh PACUYEThl M OIEHUBATH PEATbHOCTH
MOJTy4€HHOT'0 3HAYeHUS (PU3NYECKON BETUUMHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IIEMIOYKY PACCYXJICHHM C OMOpON Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS,

MCIIOJIb30BaTh MPHU PEIICHUH YI€OHBIX 3a]1a4 COBPEMEHHBIC MH(POPMAIIOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJSIPHOW HHPOPMAIMH, TOJYYCHHOU W3 Pa3IWYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIyIaeMyH0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKJIAJIA POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TeXHOJIOTHH;

WCITOJIB30BaTh TEOPETUICCKUE 3HAHMS IO (DM3HUKE B TTOBCEIHEBHOM JKU3HU JIIIS
oOecrieueHus: 0€30MaCHOCTH MpU OOpaIlllEeHHMH C MPUOOpaMH U TEXHUYECKUMU
YCTPOUCTBAMH, NIJISi COXPAHCHUS 37I0OPOBbS M COOIOICHUS HOPM JKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTe B TpYyIIe C BBINOJHCHUEM pa3IUMYHBIX COIMAJIBHBIX POJICH,
IUIAHUPOBATh padOTy TPYIIEI, PAUOHATIBHO PpACIPEACNATh OO0S3aHHOCTH W
TJIAHUPOBAThH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIlHsIX, aJICKBATHO OIICHUBATh
BKJIaJ] K&)KJIOTO M3 YYaCTHUKOB I'PYIIIIEI B pEIICHUE PacCMaTPUBAEMON MPOOIIEMBI.

K xonity o6yuenus B 11 ki1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMCHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (U3UKH B (HOPMHPOBAHUU
COBPEMCHHOW HAYYHOW KAapTUHBI MHpA, B Pa3BUTHH COBPEMCHHOW TCXHHKU H
TEXHOJIOTUH, B TMPAKTHYECKOW JEATCIBHOCTH JIIOJICH, IETOCTHOCTh W EIUHCTBO
du3HUeCKOl KapTUHBI MUPA;

YYUTHIBATh TPaHUIBI TPUMCHCHUS W3YYCHHBIX (U3HYECKUX MOJICIICH:
TOYCYHBIM AICKTPUICCKUI 3apsi, Jyd CBETA, TOYCUHBIM UCTOYHHUK CBETA, S/ICpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO SApa TP PEIICHHH (DU3UICCKUX
3azay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) B OOBACHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN M KBAaHTOBOW (DM3UKHU: DJICKTPHUECKAS] MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEWCTBUA TOKa, B3aUMOJCHCTBHUE
MarHuTOB, DJEKTPOMArHUTHAs WHIYKIUSA, JIeWCTBME MAarHUTHOTO TOJS Ha
POBOAHUK C TOKOM U JBIDKYUIMICS 3apsiji, 3JIEKTPOMArHUTHbIE KoJieOaHUs U
BOJIHBI, TPSIMOJUHEHHOE PACIPOCTPAHEHUE CBETa, OTPAXKEHUE, MPEIIOMIICHHE,
uHTepdepennus, audpakuus W TOJNApU3ALMS  CBETa, JUCHEPCHs CBETa,
dboToanekTpuueckuii 3pdext (pororddekT), cBeTOBOE NaBlIeHUE, BOSHUKHOBEHUE
JUHENYaToro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U HCKYCCTBEHHAsS
PaAMOaKTHBHOCT;

OINKCHIBATh U3YUCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUECKUE, MATHUTHEIE,
ONTUYECKHE,  DIIEKTPUUYECKYI0  TPOBOAUMOCTH  PA3JIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SBIICHUS (TIPOIECCHI), UCTIONB3Ysl (DU3UYECKUE BEIMYMHBIL:
ANEKTPUYECKHUI 3apsfl, Chja TOKA, DJIEKTPUUYECKOE HAMPSDKCHHE, DIIEKTPUUYECKOE
COTIPOTHBIICHHE, PA3HOCTDH MOTCHITMAIOB, AJIEKTPOABIDKYIIIAs CUla, paboTa TOKa,

WHAYKIIMS MarHATHOTO TOJs, cuia Ammepa, cuia JlopeHia, MHIyKTUBHOCTD

KaTyIIKH, SHEPTHSI SJICKTPUIECKOTO ¥ MATHUTHOTO TIOJIEH, IEPHOJ U 4acTOTa
KoneOaHnii B KoOJIeOATENHbHOM KOHTYpe, 3apsj W CHia TOKa B TPOIECcCce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJie0aHWH, (OKYCHOE pacCTOsSHUE U

ONTUYECKAs CHJIA JIMH3BI, TIPH OMUCAHUU MPABWIBHO TPAKTOBATh (DU3UIECKUI
CMBICIT HCIIONB3yEMBIX BEIIMYWH, WX OO0O3HAYCHUS W CIWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSA3BIBAIOITNE JTAHHYIO (PM3HUCCKYO BETUINHY C IPYTHMH BETUIHMHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS U TPOIECCHI, HCIIOIB3YS

(du3HUecKre BEIMYNHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JJTMHA BOJHBI U
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPUOJ TIOJTypaciaia, SHEPTHs CBSI3U



ATOMHBIX SIIep, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICIH
WCIIOJIb3YEMbIX BEIUYUH, UX OOO3HAUCHHUS M EIWHUIILI, YKa3blBaThb (POPMYIIHI,
CBS3bIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMU BEJIUYHMHAMH,
BBIYHCIISITh 3HaUCHUE (PU3NYECKON BEJIMUUHBI,

aHAJTU3UPOBATh (DU3UYECKHUE MPOLIECCHl U SIBJICHUS, UCTOJB3Ys (HU3UUYECKUE
3aKOHBI U MPUHLUIGL 3aKOH OMa, 3aKOHBI MOCE0BATEIBHOIO U MapaieIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jlkoyns—JIeHna, 3aKkOH 3JIEKTPOMAarHUTHOU
WHYKIUH, 3aKOH TPSMOJIUHEHHOTO0 PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUEe OWHIITeWHa s pororddekra,
3aKOH COXPAHEHUS JHEPruH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXPaHEHUS
AJIIEKTPUUECKOr0 3apsjia, 3aKOH COXpaHEHHs] MAacCOBOI0 4YMclia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCcKOe BBIPAXKEHHE U YCIOBUS (TpaHULbl, 00JIACTH)
PUMEHUMOCTH;

OTIPENICTIATh HAIIPABJICHUE BEKTOpPA MHIAYKIIMM MAarHUTHOTO TOJIsS TTPOBOIHUKA
C TOKOM, cuiIbl AMrnepa u cuisl JIopeHiia;

CTPOUTh W OIKCHIBaTh M300paKEHHE, CO3/1aBAEMOE€ IUIOCKUM 3€epKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh DKCHEPUMEHTHI IO UCCIIENOBAHUIO (DU3UYECKUX SABJICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMpPU STOM
dbopmynupoBaTh MpoodIeMy/3a/1ady ¥ TUIIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOHUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYA0BaHUS, MPOBOAUTD OMBIT U (POPMYITHPOBATH
BBIBOJIBI,

OCYUIIECTBIISITH MPSMbIE M KOCBEHHBbIE U3MEPECHHS (PU3NYECKUX BEIUYUH, TIPH
ATOM BBIOMpATh ONTHUMAIBHBIN CMOCOO0 M3MEpPEHHS U HCIOJIB30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MTOIPENTHOCTEN U3MEPEHNI;

MCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHPOBATH YCTAHOBKY, (DHUKCHPOBATH pE3yIbTaThI
MOJTyYeHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJIEC TaOMUIl U TpaPUKOB,
JenaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEAOBAHUS,

coOmoaTh mpaBuiia 0€30MacCHOTO TpyAa MPHU MPOBEJACHUU HCCICAOBAHUI B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4YeOHO-MCCIICIOBATEIBCKON W MPOECKTHOM
JEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a00OPATOPHOTO
000pyT0BaHMS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHOM (u3nueckol MOebIo,
UCTOb3ys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIu3a YCJIOBUS 3aJa4u
BBIOMpPATh (DU3NYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUE BEITUYUHBI U (POPMYIIBI,
HEOoOXOouMbIe ISl €€ pelieHusi, IPOBOJUTh Pacdy€Thl U OLICHUBATHh PEATbHOCTH
MOJIY4YE€HHOT'0 3HauYeHUs (PU3NUECKON BETUUUHBIL;



pellaTh KaYeCTBEHHbIE 3a1a4U: BBICTPAUBATh JOTMYECKU HEIIPOTUBOPEUUBY IO
LIETIOYKY PpACCYXKICHUU C ONOpPOM Ha U3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuveckue sIBJICHUS,

UCII0JIb30BATh MPHU PELICHUH YU€OHBIX 33]1a4 COBPEMEHHbIE HH(OPMAIIIOHHbBIE
TEXHOJIOTUM I IMOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALUU U IPEICTABICHUS
y4eOHOM M Hay4YHO-MOMYJSIPHOM HMH(POpPMALMM, MOJYYEHHOW W3 Ppa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOIyYaeMy10 HHPOPMAIIHIO;

OOBSACHATh MPUHUUIBI JEHCTBUA MallWH, NOPUOOPOB M TEXHUUYECKUX
YCTPOICTB, pa3iuyaTh yCIOBUSA WX OE€30MaCHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOM
YKU3HU;

IPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHWE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCEAHEBHOM KU3HU JJIs
oOecrieueHusi 0€30MACHOCTH MpPU OOpAlIEHWH C MPUOOpaAaMU U TEXHUYECKUMU
YCTPOMCTBAMU, JIJISi COXPAHEHUs 370POBbS M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KAIOLIEH CpeLe;

paboTaTh B TIpyHI€ C BBIIOJIHEHUEM pa3MYHBIX COLUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPa0OTy TIpyHNbl, PALMOHAIBHO PpacHpeleisTh OO0SI3aHHOCTH U
IUIAHUPOBATD JIEATEIIBHOCTh B HECTAHNAPTHBIX CUTyalHsX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMAaTPUBAeMON MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/n P Konrpoabubie | IlpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. PUBUKA U METO/IbI HAYUHOI'O TIO3HAHMUSA
1.1 ®du3MKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bommorexa [OK
) s Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 A 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMMUKA
11 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnunoreka [JOK
’ TEOPHH https:/m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TePMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41b{72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubnuorexa [IOK

®da3oBbIE nepexoabl

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



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

Hroro no pazaeny

24

Pasnen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
D7eKkTpocTaTHKa 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2NEeKTpUYECKUN TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3AYHBIX CpEAx https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE BpeMmst 2
OBUIEE KOJIMYECTBO YACOB T10 68

[TPOI'PAMME



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

11 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne n/n P Konrpoabubie | IIpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
' WHIYKIUSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKue U JIEKTPOMArHUTHBIC 9 1 bubnuorexa [JOK
' KoJIe0aHust https://m.edsoo.ru/7f41c97¢
29 MexaHW4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubnuorexa [JOK
) BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH

31 OCHOBBI ClIeIIMaJILHON TEOPUHU 4 1 bubnuoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pazgen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHThl KBaHTOBOW ONTHKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41¢97¢
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bubmuoreka [JOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bub6mmoreka [IOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3NKU

5.1 DneMEeHThl aCTPOHOMUU U acTpohU3UKU 7 brbmmorexa [OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3gen 6. OBOBLIAIOUIEE IOBTOPEHHUE

6.1 Ob6o061atolee MOBTOpPEHNE 4 E;IESHZI;T:;;Z‘IE% 1c97c
Hroro no pazgeny 4
PesepBHoe BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

10 KVIACC
KoJsnyecTBo 4acos DJIeKTPOHHBbIE
No Jara nudpoBLIe
Tema ypoka Konrpoabubie | IIpakTuyeckue op
n/n Bcero H3y4YeHHsl | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
®du3uKa — HayKa 0 IPUPOJIE.
1 Hayunrie MeT(})lllI)I HO?I,)H;)HI/IH 1 bubmmorera [TOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeTr0 MUpa
Ponb u mecTo usuku B

) (hopMUPOBaHUHU COBPEMEHHON 1 bubnuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATEIIbHOCTH JIFOJEH
Mexannueckoe IBHUKECHHUE.

3 OTHOCHUTENBHOCTh MEXaHHMYECKOTO 1 bubnuorexka [JOK
neoxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHUE

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnunorexa [JOK
JBUKCHUE https://m.edsoo0.1u/ff0c3620

5 PaBHOYyCKOpEHHOE PSAMOIMHENHOE 1 bubnunoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoboaHOE mazieHne. Y CKopeHue | bubnunoreka [JOK
CBOOOIHOrO MacHUs https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeiiHOe ABUKEHUE.

. bubmuorexa [JOK

7 JIBM>KEeHME MaTepUaIbHOU TOYKHU 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c3ada

IIpuHIHII OTHOCUTEIIBHOCTH

bubmuoreka [JOK

Kunernueckas OHEPTHUA

8 lNanunes. MHeprinanbHbIe CHCTEMBI
pIIV https://m.edsoo.ru/ff0c3bed
otrcueta. [lepBblii 3akoH HeroToHa
Macca tena. Cuia. [Tpunuun
. bu6mmoreka [IOK
9 cynepro3uiuu cui. Bropoii 3akon
. https://m.edsoo.ru/ff0c3be8
HrproTona st MaTepraibHON TOUKH
Tpertwnit 3akon HeroToHa 115 bu6mmoreka [IOK

10
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

bu6mmoreka [IOK
11 TskecTu. [lepBasg kocMudeckas
https://m.edsoo0.ru/ff0c3d00
CKOpOCTh

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

13 Tpenusi. Cuiia COnpoOTUBIICHUS TTPU bubnnorexa [JOK
JBMKEHUHU Tela B )KUIAKOCTH WU https://m.edsoo.ru/ff0c3f76
rasze
[ToctynarenbHOE ¥ BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bubnuoreka [JOK
tena. MoMeHT cuiibl. [1i1edo crbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHUS TBEPAOIO Tejia
Nmnynbsc MatepuaibHOM TOUKH,

15 CUCTEMBI MaTE€PHAIIbHBIX TOYEK. bubmuoreka [JOK
Nmmynbe cuinbl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBUKEHUE

16 PaGoTa 1 MOIIHOCTH CHJIBI. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502
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MaTepualibHOW Touku. Teopema 00
N3MEHEHUH KHHETHYISCKOI OHCPruu

17

[TorenmanpHas 3HEPTHUSL.
[loTeHunanpHas 3HEprus ymnpyro
nehopMUpOBaHHON TPY>KUHBI.
[TorenimanpHas 3HEPrus TEIa
BOJIM3H MOBEPXHOCTH 3eMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHumanbHbIE U
HETIOTEHITUaIbHbIE CHIIbI. CBS3b
paboTHl HEMOTEHITUAIBHBIX CHII C
W3MEHEHUEM MEXaHWYECKON YHEPTUHN
CUCTEMBI TeJI. 3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBs3H pabOThI CHITBI
C U3MCHEHUEM MEXaHUYeCKOM
SHEPTHH Tella Ha IpUMeEpe
pacTsHKEHHS PE3HHOBOTO JKT'yTa)

20

KoHnTtposbpHas padoTa mo teme
«Kunemaruka. Jlnnamuka. 3akOHbI
COXpaHEHUs B MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOI
TEOpUHU. BpOyHOBCKOE NBMKEHHUE.

Huddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIECTBA.
Mopenu CTpoeHUs ra3oB, KUIAKOCTEN
U TBEPIBIX TEN



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuectso
BemiectBa. [loctosaHas ABoraapo

24

TennoBoe paBHOBecue. TeMmiepaTtypa
n e€ u3mepenue. llkana remneparyp
Henscus

25

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcontoTHas TeMIepaTypa Kak Mepa
CpelHEeW KUHETUYECKON IHEPTUN
JIBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpTOHA. I'a30BBIC 3aKOHBI

28

JlabGopaTopHas pabota
«HccnenoBanue 3aBUCHMOCTH
MEX]y TapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a

29

W3omporuieccsl B naeanbHOM rasze u
uX rpapuueckoe npeacTaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennsist sneprus
TEPMOJMHAMHYECKON CHCTEMBI U
criocoOb! e€ n3meHenus. Konuecto
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OTHOATOMHOIO UJICATBbHOTO
rasa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY aenpHas TEINIOEMKOCTh BEIECTBA.
KonnuecTBo TennoTsl npu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5¢36



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
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Teruionepenave. AauadaTHbIA
nporiecc

[IepBblii 3aKOH TEPMOAVMHAMUKH U

bu6mmoreka [IOK

33
€ro NPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
HeobpatumocTs mporieccoB B
34 pu g e. Bropoii IzaII(IOH bubmmorexa [OK
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHI
35 [Tpunanun geiicteus u KITJ{ bubmmoreka [IOK
TETJIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIIJ{
37 DKojoruueckue mpodeMsl
TETUIOPHEPTETUKHU
OO6o0maromuii ypok
38 <<M0J'IL:K Tt Haf}{]I()i)I/ISI/IKa OcHOBBI bubmmorexa LOK
yap ) https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KoHnTtposbpHas padoTa mo teme
39 «Monekynsapras ¢puszrka. OCHOBBI bubmmorexa [TOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHICHCALIUSL. bubnunoreka [JOK
Hcmapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAs 1 OTHOCUTEIIbHAS
41 BJIQXKHOCTB BO3ayxa. HacheleHHbBIN Bubmiorexa ITOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
aMmopQHbie Tena. AHU30TPOIHUS
P o P bubmuorexa [JOK
42 CBOMCTB KpHCTAJLJIOB. JKujkue

KpuCTalJIbl. COBpeMeHHLIC
MaTepuabl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[linaBnenue u KpucTaIM3alUsl.

bubmuoreka [JOK

43 V nenpHasg TEIUIOTA IIJIaBJIEHUS.
A https://m.edsoo.ru/ff0c6708
Cybnmumarust
bub6mmoreka [IOK
44 VYpaBHEeHME TEIIOBOro Oajzanca
p https://m.edsoo.ru/ff0c6820
DiexTpu3aiys Tejl. DIeKTPUIECKUN
45 3aps p}lBa BHIA DJICK I/IHI;CKI/IX bubmorexa HOK
PAL P https://m.edsoo.ru/ff0c6bcc
3aps/ioB
ITpoBOMHUKH, TUDIIEKTPUKHU U
P ’ P Bbubmmoreka [IOK
46 MOJYTTPOBOIHUKH. 3aKOH
https://m.edsoo.ru/ff0c6bce
COXpaHEHUS IEKTPUIECKOTO 3apsiaa
BsaumoneiictBue 3apsiioB. 3akoH
47 Kynona. ToueuHBIH »IIeKTPHICCKUI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB 37IEKTPUIECKOTO
43 noss. [IpuHiun cynepno3uiuu bubnunoreka [JOK
AJIEKTPUYECKUX Tosel. JInnuu https://m.edsoo.ru/ff0c6df2
HANPsHKEHHOCTH
Pabora cuit 3eKTpocTaTuyeCcKoro
49 noud. [loren I/IaJ'IpPaSHOCTL bubmorexa LOK
' Hat https://m.edsoo.ru/fOc600
IOTEHL[AAI0B
IIpOBOIHUKY U QUIIEKTPUKHU B
50 3J'IpeKT OCTATUYECKOM nol?ie bubmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JlusnexkTpuueckasi IpOHUIAEMOCTh
. Bbubnunoreka IIOK
51 Onexrpoémkocts. Konnencarop i

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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52

DNEeKTPOEMKOCTD TIIIOCKOTO
KOHJIeHCcaTopa. JDHeprus
3apsHKEHHOT0 KOHACHCATOPa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHas pabora "M3mepenue
ANIEKTPOEMKOCTH KOHJEeHcaTopa"

54

[TpuHIMIT AEHCTBUSA U TPUMEHEHHE
KOHJICHCATOPOB, KOIMPOBAIBHOIO
amnmapara, CTpyHHOT0 IpUHTEpA.
DIeKTpocTaTH4eCcKas 3aIlnTa.
3a3eMIiIeHHE IEKTPONpruOOpOB

55

DIIEKTPUYECKUN TOK, YCIOBHS €TI0
cyniectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akoH Oma 1
y4acTKa 1enu

56

[TocnenoBarenbHOE, MapalljiesibHOE,
CMEIIAHHOE COSUHEHHE
MIPOBOJAHUKOB. JIabopaTtopHas
pabota «/3ydyeHue cMeIaHHOTO
COCIIMHEHHS PE3UCTOPOB

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTB JEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3akoH OMma 17151 TOTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C uctouHmnka Toka u
€ro BHYTPEHHETO COMPOTHBIICHHSD)

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

aﬂeKTpOHHaH IMpOBOAUMOCTDH
TBép,Z[LIX METaJIJI0B. 3aBHCUMOCTh



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

CONIPOTUBIICHHS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTD

DneKTpUUYECKUi TOK B BaKyyMe.

60 .
CBoiiCTBA 2JIEKTPOHHBIX ITyYKOB
[TonynpoBoaHUKH, KX COOCTBEHHAs

61 U NIPUMECHAs POBOJIUMOCTb. bubnuorexa [JOK
CaoiicTBa p—n-niepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPUYECKHUN TOK B pPACTBOpax U

2 pacIiaBax 3JIEKTPOIUTOB. bubnnorexa [JOK
DIIEKTPOJIUTUYECKAS] TUCCOLIUAIINS. https://m.edsoo.ru/ff0c82ba
DneKkTposn3
DIJIEKTPUYECKHUI TOK B ra3ax.

63 CamocTosITENbHBIN U bubnuoreka [JOK
HECAMOCTOSITEIIbHBINA pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [Tnazma
DnekTpuyeckrue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUUECKOE bubnuoreka [JOK
npuMeHeHue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o06mmarouit ypok bubnuoreka [JOK
«DNEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTponbHast pabota mo teme

66 «Qnekrpocratuka. [IocTosHHBIM bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX cpeaax»

67 PesepsHbiit ypok. KonTponbHas bubnuorexa [IOK

pabota o Teme "DIeKTpouHaMHKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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68 PesepBHeIit ypok. O600maromumii

ypok o temam 10 kmacca

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kourpoabubie | IlpakTnueckue
n/n Bceero H3y4YeHHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl
[TocTossHHBIC MarHUTHI U UX

| B3auMo/jieiicTBe. MarautHoe 1ojJe. 1 bu6mmoreka [IOK
BexTop MarHMTHOM UHIYKIIUH. https://m.edso00.ru/ff0c9778
JIvHMM MarHUTHOW WHTYKIIUU
MarauTHO€E 1oJie MPOBOJIHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas pabota «3ydeHue

paTopiiai p 4 bu6mmoreka [IOK
3 MardHUTHOTO I10JIS KaTYILIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JleiicTBe MarHMTHOTO IOJIS Ha
MPOBOJHHUK ¢ TOKOM. Cuita Amrepa.

4 JlabopaTtopHas padota | 1 bubnunoreka [JOK
«Hccnenosanue nefCTBUA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBME MarHuTHOTO MOJIA Ha

5 JBUKYIYHOCS 3apPSDKEHHYIO 1 bubnuoreka [IOK
gactuny. Cuna Jlopenna. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DNeKTpOMarHuTHasE UHAYKIIHS. |

[ToTok BeKTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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unaykuuu. J1C ungykuun. 3aKkoH
ANIEKTPOMArHUTHOU MHIYKIIHH
®Dapanes

Jlabopatopnas pabota
«HccnenoBanue SIBICHUS
SHCKTpOMaFHI/ITHOI\/JI UHIAYKIOUW)

bubmmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NHnykTtuBHOCTS. SIBNEHME
camounaykiuu. 3J1C
CaMOMHAYKIUH. DHEPrus
MAarHUTHOTO MOJIS KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

bubmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHn4ecKkue ycTpoicTBa u ux
IIPUMEHEHHE: TOCTOSTHHBIE MarHUTHIL,
JNIEKTPOMArHUTHI,
JNIEKTPOJIBUTaTEINlb, YCKOPUTEIH
JJIEMEHTApHBIX YacTUll,
MHIYKIMOHHAs I1eYb

10

O6o0maromuii ypok «MarHutHoe
noJie. DIEKTpOMarHUTHAs
WHIYKIUS

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

11

KonTponbHas pabota no teme
«MarsuTHoe moIe.
DneKTpoMarHuTHAst UHAYKIIHSDY

bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00O/IHBIE MEXaHUUECKUE
Kosiebanus. 'apMoHMUeckue
KosieOaHus. YpaBHEHHE
rapMOHUYECKUX KOJIEOaHUH.
[IpeBpaienue 3ueprun

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



https://m.edsoo.ru/ff0ca150
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13

JlaboparopHas paborta
«HccnenoBanne 3aBUCUMOCTH
Mepro/ia MajbIX KoJebaHuii rpy3a Ha
HHUTU OT IJIMHBI HUTU U MAaCChl
rpy3a»

14

KoneGaTenbHbIil KOHTYD.
CB0OOOHBIE AIIEKTPOMATrHUTHBIE
Kosie0aHus B U1€aJIbHOM
KoJIe0aTeTbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUIECKUMU H
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPaHEHHUS PHEPTUH B UJCATLHOM
KoJIe0aTeIbHOM KOHTYpPE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJieOaHusIX. BeIHYKIeHHBIE
MeXaHHYeCKHUe KoJieOaHus.
Pe3onanc. BemyxaeHHbie
AIEKTPOMArHUTHBIC KOJICOaHUS

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

17

[TepemeHHBIN TOK.
CuHycougabHbIN IEPEMEHHBIN TOK.
MOoIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYJHOE U IENCTBYIOILEE
3HAQUYE€HHME CUJIbI TOKA U HAIIPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya v norpedieHue
JIIEKTPUYECKON DHEPTUU

19

YCTpOUCTBO U NMPAKTUUYECKOE
IIPUMEHEHHUE JIIEKTPUUECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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3BOHKa, F€HepaTopa MepeMEHHOI0
TOKa, JINHUH JJIEKTponepeaay

DKOJIOrM4eCcKHe PUCKU IIPU
IIPOU3BOICTBE IEKTPOIHEPTHH.

20 Kynbrypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEAHEBHOM
KUZHU
MexaHudecKkre BOJTHBI, yCIOBUS
acripoctpanenus. [lepuog.
21 I()JKO IZ)(:pr acmpocT aieHHsI 51 bubmmorexa [OK
p pacrpoctp https://m.edsoo.ru/ff0cca54
JUMHa BOJHEL. [lonepeynsie u
MIPOJIOJTHHBIE BOJTHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB bubnuorexa [JOK
3ByKa. BeicoTta ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIEeKTpOMarHUTHbIE BOJIHBI, UX
. bu6mmoreka [IOK
23 CBOICTBa U CKOpOCTh. [IIkana
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUHMnBI pagnocBa3u U
24 TeneBuieHus. Pazpurtue cpencts
cBs3u. Paguonokauus
25 KoHntponbHas padora «Konebanus u bubnunoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIIpOCTPAHEHUE
26 CBETa B OJHOPOJHOM Cpeje. bubnunoreka [JOK

ToueuyHsbIil UICTOYHUK cBeTa. JIyu
CBETa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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OTtpakenue cBeTa. 3aKOHbI

27 oTpakeHus ceeta. [loctpoeHue bubmorexa HOK
p L p https://m.edsoo.ru/ff0cd4e0
M300paKeHMH B TUIOCKOM 3€pKaje
[Ipenomiienue ceera. [lonHoe
)3 BHYTPEHHEE OTpPa’KEHUE. bubnuorexa [HJOK
[IpenenbHbIN yroa NOJIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAXKEHUS
29 Jlabopatopnas padota «3mepenue bubnuoreka [JOK
I0Ka3aTelIst IPEJIOMIIEHHS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuit
30 B JInH3e. DopMmyIia TOHKOM JINH3BI bubmorexa HOK
) ) ' https://m.edsoo.ru/ff0cddle
YBenudyeHue JTUH3bI
JlabopaTopHas pabota
31 «HccnenoBanye CBOMCTB
M300paKCHUH B JIMH3aX)»
Hucnepcus cBeta. Cii0XKHBINA COCTaB
1 oemoro ceeta. LIger. JlaboparopHas
paborta «Habmroaenune nucrepcuun
CBETa»
1 Nntepdepenmus creta. Judpaxius bubnunoreka [JOK
ceera. JludpakunonHas pemérka https://m.edsoo.ru/ff0ced22
14 ITonepeyHOCTH CBETOBBIX BOJIH. bubnunorexka [JOK
[Honsapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpruOOPHI U yCTPOUCTBA
35 U yCJI0BHUS UX 6€3011aCHOTO
MIPUMEHEHHUS
36 I'panu1pl MPUMEHUMOCTH bubnuorexa [IOK

KJIaCCUYECKOI MEXaHHUKH.

https://m.edsoo.ru/ff0cf862



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

ITocTynatel cienuanbHON TEOPUU

OTHOCUTEILHOCTH
OTHOCUTENBHOCTD
bub6mmoreka [IOK
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHUE
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpAICHUE JJTUHBI
DHeprus U UMIYJIbC
33 pensaTuBUCTCKON yacTulibl. CBA3b bubnnorexa [JOK
MAaCChI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHEprus NoKos
KonTponbhas padbora «Onrtuka.
. bu6mmoreka [IOK
39 OcHOBBI cnienuanbHOM Teopun
https://m.edsoo.ru/ff0cf610
OTHOCHUTEITLHOCTHY
40 ®otonbl. Dopmyna [1nanka. bubnuorexa [JOK
DHeprus U UMIyJibc GpoTroHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Eu6 10K
e
41 dorordpdekra. OnbiTer A. T'. nomoTera
https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akonsl Gpororddekra. YpaBHeHHE
42 9171HH1TeI(711)Ha n(l:b(l)OTomp(geKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porosrddexra
Hasnenue ceeta. Onbithl [1. H.
. bubnuoreka [JOK
43 JlebeneBa. XUMHUYECKOE IEHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue yCcTponucTBa U
44 MPaKTUYECKOE TPUMEHEHHE:

(dboTorieMeHT, POTOAATUHK,
COJIHEYHast Oarapesi, CBETOAMO



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

Permrenne 3agad mo reme « DIIE€MEHTHI

bubmuoreka [JOK

45 KBaHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITbI

46 Pesepdopma o paccesHuro o- bubmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactull. [manerapuas Mozens aroma
bubmmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomnieHue GoToHOB

43 IIpY IIEPEXOJIE aTOMA C OJHOTO bubnnorexa [JOK
YPOBHSI SHEPTrUM Ha Apyroil. Bumabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosiHOBBIE CBOMCTBA yacTUIl. BoHbI

49 ne bpoiina. KopnyckymnsipHo- bubnuorexa [JOK
BOJIHOBOM myanu3Mm. ClIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3ITy4YECHHE
OTKpbITHE PAIMOAKTUBHOCTH.

50 OmnbrTel Pe3epdopaa o bubnuoreka [JOK
OIPEAETICHUIO COCTAaBA https://m.edsoo.ru/ff0d0fd2
PaaOAKTUBHOIO U3ITyYEHUS
CaoiicTBa anbda-, 6era-, raMmma-

51 n3inydyeHus. BnusHue
PaaMOAKTUBHOCTHU HA )KUBBIE
OpraHU3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3otonsl. Anbga-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uzinydenue

53 DHeprusi CBSI3U HYKJIOHOB B sIJIpe. bubnmnoreka [JOK

SnepHbie peakuuu. SnepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaktop. [Ipobraembl, IEPCIIEKTUBHI,
9KOJIOTUYECKUE aCTIEKTHI AACPHOM
JSHEPTrEeTUKHU

54

OnemeHTapHble yacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo bl HAOIOICHUS U
PEruCTpanyy MIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH/1aMEHTAIIbHBIE
B3anMoaeHcTBHA. EQUHCTBO
(bu3nyecKoil KapTUHBI MUPay

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

55

Bun 38€3mH0r0 HeGa. Co3Be3aus,
prKI/Ie 3Bé3)IBI, IIUTaHETHI, UX
BuauMoOe ABmKkeHne. ComHeyHas
cucTeMa

56

Comnurte. CoHeuHast akKTUBHOCTD.
Hctounuk sHeprun CosHiia v 3BE31

57

3BE3/1b1, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI TJIaBHOM
nociezioBaTeabHOCTH. BHyTpeHHee
ctpoeHue 3B€31. CoBpeMEeHHbIE
MIPEJICTaBJICHHS O MPOUCXOXKICHUU U
sBotonnu CoaHIa U 3BE37

58

Mneunsiii IlyTe — Haia
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Comnaua B I'anaktuke. I'anakTuky.
UYépHble ObIPHI B sIpax rajJakTHK

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosbioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe uznyuyenue.
MeraranakTuka

60

Hepermennsie mpoOieMsr
aCTPOHOMHH

61

KontposnbHas pabora « 9eMeHTbI
aCTPOHOMHUHU U acCTPOPHUIUKI»

62

O6o0maromuii ypok. Pons ¢pusnku
Y aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOU cdepax IesTeTbHOCTH
YeJIOBEKa

63

O6o6maromnuii ypok. Poss u mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HayYHON KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
(bu3nveckoii Teopuu B
(hopMHUpPOBaHUY TIPEJICTABICHUI O
(bu3nvecKoit KapTHHE MUPA

65

O6o6matomuit ypok. Mecrto
(U3HYECKOM KapTUHBI MHPA B
00I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O IPUPOJIE

66

PesepBHBIN ypoKk. MaruutHoe mnoie.
DONeKTpOMarHuTHas MUHAYKIHS




PesepBubiit ypok. OnTuka. OCHOBBI

67 CHelHaIbHON TeOpuun 1
OTHOCHUTEJIbHOCTH
Pesepnblit ypok. KBantoBas ¢usuka. Bu6 OK
nonmoTexa
68 DneMeHTbl aCTPOHOMUHU U 1 1

acTpopHU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB IT1IO
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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