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COJAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusrka — Hayka o mpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOILETO
Mupa. Posb skcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (u3HKe.

MonenupoBanue (pU3MYECKUX SBJICHUW M TpoueccoB. HaydHble rumotessl.
dusnveckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U IMepeMelIcHuUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHue. J[BukeHrne MaTepualibHOM TOYKH 110 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAs CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/layun.

Llemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaKTEPHUCTUK
JBH>KECHUS.

[IpeoOpa3zoBanne TBMIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGmionenue aBukeHUs Teja, OpPOIIEHHOIO TMOJ YrjoM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSIMH, MPOUJACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue nBuKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cyneprno3unuu cuil. Bropoi 3akon HetoTona aiist
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTHU UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOEe BMKEHUE a0COMIOTHO TBEPAOTO TeIa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeJA.

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHUE MacC B3aMMOJICUCTBYIOIINUX TEJ.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul



N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvt coxpaneHus  mexanuxe

Nmiynbc MarepuaibHOM TOUYKHM (Tena), CHUCTEMbl MaTEpPHAbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cusbl. MOIIIHOCTD CHUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorennmaneHas DHEPTUsA YIIPYro
nedopMupoBaHHOM NpykuHBL. [loTeHIIMaTbHAS YHEPTUS Tesla BOJIMU3U MOBEPXHOCTH
3emun.

[loTeHmmanbHple U HEMOTEHHUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHINAIBHBIX CHJI C ”3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue yCTpOWCTBA U IMPAKTUUECKOE INMPUMEHEHHUE: BOIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pazgea 3. MoaexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. Ocrosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBuxeHue. Juddys3usa. Xapaktep IBHKEHUS U
B3aUMOJICHUCTBUA 4YacTUI[ BemiecTBa. MoJAEIu CTpPOEHHUSI Ta30B, KUJIKOCTEH H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [locTtositHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama temmneparyp
Lenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HJCAIbHOrO rasza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpPEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpencTaBIeHHE H3OMPOILECCOB: M30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OneiThl 10 U PY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAIOIIINE CYILECTBOBAHME MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHMS MJICAJBbHOTO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy ITapaMEeTPaMH COCTOSTHUSL pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHssT 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HMJACAJIBHOrO  ra3za.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AeNIbHAsS TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMI0THI IpH TEIJIONEpeaaye.

[lonarue 00 agmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpyHOMOBI  AEUCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MainHax. KoapuuueHT mosne3Horo
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JeHCTBUS. DKOJIOTUYECKUE POOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHWE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW H»HEpPrHM Teja MPU COBEPILICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTKM TIOJI NEUCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUH (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneIT 0 a11abaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATEISI BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BIAXKHOCTh BO3Ayxa. HacelllleHHbIA map. YaelbHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAaHOMATEepPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOW BIAXKHOCTH BO3/yXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNEKTPUIEeCKui 3apa. [Ba BUIa JJIEKTPUYECKUX 3apsAI0B.
[IpoBOIHMKM,  JMAIEKTPUKM M IOJYNPOBOJHUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.
B3zaumopeiictBue 3apan0B. 3akoH KynoHa. ToueuHblil 3JIEKTpUYECKHI 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3iieKTpuyeckoro mojs. ITpuHoun



CYNEPHO3ULANA DNEKTPUYECKUX Moyeil. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs NOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUECKas 3aluTa, 3a3€MIJICHHE DIEKTPOIPHUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HAANEKTPU30BaHHBIX TEI.

DIJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€E.

DnexkTpocTaTudecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii skcnepumenm, nabopamopusie pabomul

N3mepenne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Hcrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora osmekTpuueckoro Toka. 3akoH JDkoynms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIAs CUa M BHYTPEHHEE CONPOTUBIECHHUE HMCTOYHHUKA TOKA.
3akoHn Oma 1 MOJHOM (3aMKHYTO#) 35iekTpudeckoi menu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMU. CobcTBeHHas U IIpUMECHast MIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIN3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUITbl TOKA U HAIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue >SIEKTpOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoit paspsii ¥ IPOBOJAUMOCTE BO3IyXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTposusza.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
YY4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C U3YyYEHHEM METOJOB HAy4YHOIO
NMO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napaboia, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJIIPHAsl MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra3oB,



AIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JTUCCOIMAIuS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozcus.: npeoOpa30BaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIH30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYYEHUs] COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTpYHHBIH HPUHTED, ANIEKTPOHArPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe nonie. I1eKmpoOMacHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE TOCTOSTHHBIX MarHUTOB. MarHUTHOE
nosne. Bektop marauTHOM MHAYKIMU. [I[puHIMN Cyneprno3uiuu MarHUTHBIX IOJIEH.
JlnHnn MarHuTHOW wWHAYKUMU. KapThHa JIWMHWMKA MarHUTHOW WMHIYKIAM TIOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHoe TI0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIUA
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJIBILIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaelcTBrue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HAIIpaBJeHUE. [[BUKEHHUE 3apSKEHHON YaCTULIbI
B OJHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

SlBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeEKkTOpa MarHUTHON
WHIYKIUU. ODJEKTPOJBIKYIAs CUjla HWHAYKUHU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpudeckoe moje. OJEKTPOABWKYILIAS CHia WHAYKIHUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHudyeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIUA MAarHATHOTO TTOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH WU3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. Ilepuon, wacrora, amrmumryaa u ¢as3a KoyieOaHUM.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJjiebanuii. [IpeBpailienre HEprun Npy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUSX. BhIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMJAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpPsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3IEKTpod3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTpoWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIIENOBATENIBHOM COEAUHEHUHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb TMHUY 3JIEKTPONEPENAYU.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanne nepeMEeHHOTO TOKA B LIEMH U3 TTOCIEA0BATEIBHO COCTMHEHHBIX
KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, NoJsgpusanus, Judpakius,
unrepdepenius. CKoOpocTh IEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M TMPAKTUUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

HabGmronenune oTpakeHus ¥ MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune naTepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGniogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHMH.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, Iuppaxknus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI IPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparoniye 1 paccenBaronue JMH3bl. ToHkas auH3a. DOKyCHOE pacCcTOsIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxeHuil B COOUparOUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3BL. Y BETUYEHHE, 1aBAEMOE JTUH301.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmapaT, NPOEKIMOHHBIMA amnmapar, MHKPOCKOMN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

IIpssMonuHEHOE pacpOCTPaHEHUE, OTPAKEHUE U INPEJIOMIICHHE CBETa.
OnTuyeckue MpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue natepdepeHinm cBera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[ToyyeHue ciekTpa ¢ MOMOLIbIO TPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.



HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTyartel criennanbHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIUAN OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpaICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
MIOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnoriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI JSHEPTHUHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOAOPO/IA.

BosiHoBeIe cBolicTBa yactull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBO#M
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOeHHs siapa. OTKpbITHE
panuoaktuBHOCTH. OnbITH Pe3epdopa mo onpeneneHuio coctaBa paguoakTUBHOTO
m3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausiHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHass monens siiapa [eiizenOGepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBsA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Macchl sapa.

SnepHble peakunu. JleneHrue U CUHTES slIep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIE B3aUMOJeHCTBUA. EMUHCTBO (pM3nuecKoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanrie TpeKoOB 4acTull (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otansl pa3BuTHs acTpoHoMuUU. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConnHeyHas cucTtema.

Connnie. ConHewHass akTUBHOCTh. McTounuk sHeprun ConHIa M 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaJIbHBIM KiIacc —
CBETUMOCTB». 3BE3ABI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3]l TJIABHOM MOCIENIOBATENbHOCTH. BHYTpEeHHEEe CTpOeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii [Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas crpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONPeIeNICHUs MTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O06o0maromniee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B SKOHOMHUYECKOM, TEXHOJOTUYECKOH,
COILIMAJIBHOM M 3TUYECKOM cpepax 1eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(bopMHpOBaHUYU MPEICTABIECHUHN 0 (PU3NUECKON KApTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B OOIIEM DAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 06a30BOro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMM MAaTE€MAaTHKH,
OMoN0oTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C WU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pemwIEHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne oAU TIOCKUX GUryp u o0bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU MPUPOAE, NECUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIbIX
TeJ, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIEKTPAIbHBIN aHau3.



l'eocpaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJICKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEepaTop IMEPEMEHHOr0 TOKa,
AJEKTPOIBUTATENIb, WHAYKLIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIECTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS yU€OHOro npeaMera «Pu3nKa» T0TKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YalOIIUXCA PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEIHLHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUaIOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECYETOBEYECKUX TyMaHUCTUUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBHOCTh B MHTEPECAX TIPakKITaHCKOTO
oOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aMO/ICMCTBOBATH C COLIMAILHBIMU HHCTUTYTAMH B COOTBETCTBHH C
ux QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH POCCUICKON TPAKITAHCKON UICHTUIHOCTH, TATPUOTU3MA,

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HaAyYHOTO TBOPYECTBA,
npUCyIIEro pU3nyecKoi HayKe;

S) Tpya10BOIro BOCIIUTAHMSI:



UHTEpPEC K Pa3IUYHbIM cdepaMm npodhecCHOHANbHOU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) DKO0JIOTHYECKOr0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKOW KyJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakTepa 3KOJOTHYECKHUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH 3SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs (PU3UKH OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3oBble 1ornueckue aAefcTBu:
CaMOCTOATENFHO  (QOpMyJNIMpOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNATh e ACSITCIBHOCTH, 3a1aBaTh IapaMeTpbl M KPUTEPUH HUX
JOCTYKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX M HEMATEPHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIHTATOB
TEJI5IM, OLICHUBATh PUCKH TIOCIEACTBUMN JCSITCIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibcKue 1eiCTBUA:
BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHATHUSIMU W METOJAMH
(bu3nYeCcKo HAYKH;



BJIa/IE€Th HaBbIKAaMHU Y4e€OHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHUs 3aAad (PU3MUYECKOTO COJAEP)KAaHUsS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPAa30BAHUI0 M NPHUMEHEHUIO B Pa3lMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX MPOEKTOB B 00s1acTU (PU3UKH;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUI, 3a/1aBaTh MAPAMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCEIICHHsS 3aJa4d pe3yJIbTaTHhI,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTh NMPOOJIEMBI U 331a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] WHPOpManuu (U3HUECKOTO COAEpPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOMCK, aHaJM3,
CUCTEMAaTH3allUI0 U HHTEPIPETalni0 MHPOPMAIMU pPa3IMYHBIX BHIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUK;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3a]1a4 ¢ COOII0ICHNEM TPEOOBaHU SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HH(POpPMAIMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpPX aHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHayeHMs] HTHPOPMAUHU U LEJIEBOU ayAUTOPHUHU, BHIOMpAsi ONTUMAIBHYIO
(dbopMy mpeAcTaBIECHUS U BU3yaTu3alliu.

KoMMyHUKATHBHBIE YHHBeEPCAIbHbIE YUeOHbI€ TeiiCTBUA:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh M HCHOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
pabdoThI;

BBIOMPATh TEMATHUKy M METOAbl COBMECTHBIX JEWUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padOThI;

OLIEHMBATh KaYECTBO CBOETO BKJIAJ[a U KaX/I0I0 YYaCTHUKA KOMAH bl B OOIIMIA
pe3ysbTaT Ho pazpabOTaHHBIM KPUTEPHUSIM;

[pe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUHAA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKe€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMUU, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUJIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJ€Th HABBIKAMM  TIO3HABATENbHOU  pedieKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TIPOILECCOB, HX PE3yJbTaTOB U
OCHOBaHUIM;

UCIOJIb30BaTh MPHUEMBI PeIIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToOB
JeSITEIIbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NESTEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce mocTuKeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MMPOTPAMMBI T10
bu3uke Ig  YpOBHS CpeaHero ooOmero o0pa3oBaHUs Yy 0Oydaromuxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, penoJararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHATBLHOU CheEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U TTPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIKEHUIO e U
ycIliexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

OIMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (U3MUECKUX MOJEei:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IIPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEIHOE JBUKEHUE,
CBOOOJIHOE TaJICHUE TN, JBUXKEHUE MO OKPYXKHOCTH, MHEPIUs, B3aUMOJICHCTBUE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH U TBEPABIX Tell,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHCAIUS, IUIABJICHUE, KPUCTAJLTA3AINS, KUIICHHWE, BIIAKHOCTH
BO3]lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKY MapaMeTpaMu COCTOSIHUA Ta3a B M30MPOLECCax, JJIEKTpU3aIus Tell,
B3aMMOJICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEpPEMEIICHUE, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CHIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHHUecKas
pabota, MexaHMYecKass MOIINHOCTh; TPH OIMUCAHWW NPABUIBHO TPaKTOBATh
(GU3UYECKUT CMBICT HMCIOJB3YeMbBIX BEIMYHMH, WX OO0O3HAYCHHUS W CIUHUIIHI,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONINE MaHHYIO (DU3UUYCCKYIO BEIUYHHY C JIPYTUMU
BEITMYMHAMU;

ONKCHIBATh H3YyUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (U3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMONEe3HOTO JCWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaUeHUs W EAWHMIIBI, HAXOIUTh (OPMYJIBI, CBS3bIBAIONINE JaHHYIO
(GU3UYECKYI0 BETMYUHY C IPYTUMH BEIIMUNHAM;

OIMHMCHIBATh U3YYCHHBIE JICKTPUUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
EKTPUUECKOE TOJIe, HAMPSHKEHHOCTD TOJISA, MMOTEHITMAN, PA3HOCTh MOTEHITUAJIOB,
pY ONHWCAHWM TIPABWIIBHO TPAKTOBAaTh (PU3WYECKHA CMBICT HCIOJIB3yEMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE
JTAaHHYI0 (M3UYECKYIO BEJIUYHHY C IPYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChl U SBICHUS, UCIOJB3YsS (PU3MUECKHE
3aKOHBI ¥ MPUHIUMNBL: 3aKOH BceMupHOro Tsarotenus, I, II u III 3akonsl HetoTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHuH, 3aKOH COXpPaHCHUS HMITYJIbCa,
TPUHITUI CYNEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHUS MOJICKYT C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOro 3apsifa, 3akoH KylioHa, mpu 3TOM pasiidyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHMIIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IIPUHIIMIIBI ICUCTBUS MAILIMH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIIATH MPSIMbIC M KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJIBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (QU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJTYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEITUYNH B BUJIC
TabuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATEILCKOW W IMPOECKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000Opy1I0BaHUS;

pemarh pacuéTHbIE 3a7a4¥ C SBHO 3aJlaHHOW (DU3MYECKONM MOJICTBIO,
UCTIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMUMBIC NJIs €€ PEIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIECCKON BEIIMYNHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpOM Ha HM3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKkue sBICHUS;

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHCHHUE ITPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

WCITOJI30BATh TEOPETUICCKUE 3HAHMS 11O (PM3HUKE B TTOBCEIHEBHOM KU3HU JIJIS
obecrieueHus: 0€30MaCHOCTH TPU OOpaIllleHHH C TPUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIoILel cpejie;



paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH U
IJJAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€OUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTBHIBaTh TPAHULBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOUECUHbI NCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpH pEeUIeHUuH (PU3NYECKHUX
3a/1ay;

pacrno3HaBaTh (PU3NUYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKHU: AJIEKTpUUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBHME MAarHUTHOIO TMOJs Ha
MPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3aAlMsA  CBETa, JMCIEPCUs  CBETa,
dbotoanexTpudeckuii 3Pdext (poToaddexT), CBeTOBOE JAaBleHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) H
AIIEKTPOMArHUTHBIE SBJIEHUS (TIPOLECCHI), MCHOJIb3Yd (PU3UUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJEKTPOJABIIKYILAsA cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATYyIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOIO IOJIEM, MEPHOJ M 4YacToTa
KoJjeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CWja TOKa B MpOIEecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl cuja JHMH3bL, NMPU OMHCAHUM MPABWIBHO TPAaKTOBAaTh (HHU3MUECKUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYECHHs M €AMHMIIBI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIUUHUHY C IPYTUMH BEIMUUHAMY;

ONMUCBHIBATh H3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO TOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMH,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUCCKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKITUH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHHs MAacCOBOIO 4YHCIa, MocTyniatkl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMAaTHUYEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIIATH HAIMIpaBJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO TOJISl POBOHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUUA W
MPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPH STOM
dbopmyIMpoBaTh MpodIeMy/3a/1ady U THIIOTE3y Y4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJICIOBATh 3aBUCUMOCTH (PU3MYCCKUX BEIMYUH C UCTIOJIB30BAHUEM TIPSIMBIX
WU3MEPCHUI: TP 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAEC TaOMUIl U rpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

cOOJI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTO OKCIEPUMEHTa, YYeOHO-HCCIICNOBATEILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M Ja0OPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJlauu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEoOXoauMble Jisi €€ pelleHUs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue BICHUS;

UCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 33/1a4 COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMA U MPE/ICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISpHON HWHGOPMAIMK, TOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAIIHIO;

OOBSCHATh TIPUHITUIIBI JCHCTBHUSI MAIlUH, TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX OE30MacCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B NOBCETHEBHOM KU3HM IS
obOecnieueHns: O€30MACHOCTH MpH OOpalieHUH ¢ NpuOOpaMu U TEXHUUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeEAE;

paboTaTh B TIpyNIlE€ C BBHIINOJHEHUEM pPA3JIUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh PadOTy TPYMNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB
HaunmenoBaHmue pa3xesioB 1 TEM

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/mt Konrpoubusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Paznen 1. DUZUKA U METOAbI HAYYHOI'O IO3HAHUA
o
1.1 MSHIA H METOZE! HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2MCW XU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 ‘ 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Uroro no pazaeny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
0 -
3.1 CHOBEI MOH?,KYHHPHO 9 1 https://m.edsoo.ru/HRGV8NOPE
KHUHETUYECKOU TEeOpUH
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 https://m.edsoo.ru/HK6KTL6RS9
A .
3.3 IPETATHDIE COCTOMIE BEMECTBa 5 https://m.edsoo.ru/HSM355JCH
®azoBble TEPEXOIBI
Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTPOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI




IToCTOSAHHBIN JIEKTPUUYECKUHN TOK.

4.2 12 https://m.eds00.ru/GEWTDQXWW
ToKHM B pa3IMyHBIX cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTejibHbIE pecypChl
padoThI padoThI
Pa3znen 1. 9JIEKTPOAUMHAMMUKA
M .0
1.1 ACHHTHOC ToJIE. JACKTIpOMarHiTias 11 1 3 https://m.eds00.ru/Z2Q390NGS
UHTYKIHSI
Hroro no pazneny 11
Pazgea 2. KOJIEBAHUS U BOJIHbBI
MexaHHUYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
Koae0aHus
MexaHu4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro o pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEILHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 JJIeMEHTEI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crtpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOoMHOE SApO 5 https://m.eds00.1u/97MCIDZXQ




Hroro mo pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHA
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 https://m.edsoo.ru/3EODOKXI9
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE TIOBTOPEHUE
6.1 O06o0m1aroriee TOBTOPCHHE 4 https://m.edsoo.ru/O2JEGZCIM
Wroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68
I[MPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBo yacoB 3 N
JIEKTPOHHBbIE U(PPOBLIE
Ne i/m Tema ypoka KonTpoabubie IIpakTuueckue P P
Bceero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

®usznka — Hayka o npupojie. Hayuneie

1 YK pHpoaL yi 1 https://m.edsoo.rt/YXGQSPM 1P
METO/1bl TO3HAHUSI OKPYKAIOLIEro MUpa
Poub 1 MecTo ¢pu3nku B GOpMHPOBAHUT

2 COBPEMEHHOI HAyYHOU KapTHUHBI MUpPA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPAKTUYECKOU JICSITEIIbHOCTH JTI0JIeH
MexaHudeckoe JBHKEHHUE.
OTHOCUTETHPHOCTh MEXAaHUUECKOTO

3 1 https://m.edsoo.ru/RSOAQOV5ZX
nBwxenud. [lepemenienre, CKOpOCTb,
YCKOpEHHE

4 PaBHOMEpPHOE IPAMOJIMHENHOE IBUKEHHE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE MPSIMOJTMHENHOE

5 yerop P 1 https://m.edsoo.ru/MDIDKJOUB
JIBUKEHUE
CBoOomHOe maieHue. Y CKopeHue

6 1 https://m.edsoo.ru/MXPLZIX8J
¢BOOOIHOTO ITaIEHUSA
KpuBonuHneitHoe nBuxeHue. /puxenue

7 P . A A 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepUAIbHON TOYKH MO OKPYKHOCTH
[Ipunuun otHocuTenbHOCTH ["anunes.

8 HNuepunaneubie cuctemsl orcyera. [lepssiit 1 https://m.edsoo.ru/J6QY7N3IWN
3akoH HrroToHa
Macca tena. Cuna. [Ipunmun

9 Cynepro3uiuu cui. Bropoii 3akox 1 https://m.edsoo.rt/BVINWTAQH
Herorona miis MarepuanbHOM TOYKH




10

11

Tpetuii 3akon HeroToHa niis
MaTepHaIbHBIX TOUEK

3aKkoH BceMUpHOro TsaroreHus. Cuna
TsokecTu. [lepBas kocMHuYecKas CKOPOCTh

https://m.edsoo.ru/JYL4I4UAN

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cwita tpenust. KoaddunmeHt tpenus.
Cuna conpoTUBIIEHHUS P IBIKEHUU Tella
B )KHJIKOCTH HJIU Ta3e

[locTynarenbHOE U BpalareibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cunel. IInedo cunel. YciaoBus
paBHOBECHSI TBEPAOTO TEa

NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepHaIbHBIX TOUEK. MIMITyIbC CUIIBL.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUYKEHHE

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCMSM

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC

16

Pabota u moutHOCTh cuibl. Kunetnueckas
JHEPIUs MaTepUaIbHON TOUKH. Teopema
00 U3MEHEHUU KUHETHYECKOI SHEepriu

https://m.edsoo.ru/J1V59L.28B

17

[TorenumansHas sueprus. [loTreHmanbHas
SHEpPrus yrnpyro 1epopMUpPOBaHHOMN
npyxuHsbl. [loTeHnnanbHas sHeprus tena
BOJIM3H MMOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

[ToTeHmanbHBIC U HETIOTEHITUATLHBIC
cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX
CHWJI C U3MEHEHUEM MEXaHUYEeCKOH SHEPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTrUun

https://m.edsoo0.ru/DA3QVTOXQ




19

20

21

JlaboparopHas pabota «MccrnenoBanue
CBSI3H paOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
pacTsDKEHUS PE3UHOBOTO JKI'yTay

KoHTponbHas pabota 1o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHUS B MEXAHHUKE

OCHOBHBIE ITOJIOKCHUS MOJICKYJIAPHO-

KUHETHYECKOU Teopuu. bpoyHoBCcKOe
neuxenue. duddysus

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKECHUS U B3aUMOJICHCTBUS
YyacTull BeuecTsa. Monenn cTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosannas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
u3Mmepenue. [lkana remneparyp Llenscus
WNneansusiii raz3 B MKT. OcHoBHOe
ypaBHeHne MKT

https://m.edsoo.ru/FLIBAQD13

https://m.edsoo.ru/ WPNY6QARZ

https://m.edsoo.ru/UKJFVSBZO

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEPrUur
JIBUJKECHUSI MOJIEKYII. Y paBHEHHUE
MenneneeBa-Kianeitpona

https://m.edsoo.ru/BXUDVDG2F

27

28

3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpaMu
COCTOSTHUS Pa3pEKEHHOTO Ta3a

https://m.edsoo.ru/Y3WBG66I3A

https://m.edsoo.ru/35DBLKT96




HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

29 https://m.edsoo.ru/OZJ3KZNJ5
rpaduyueckoe npeacTaBIeHNe
BryTpeHHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U CITOCOOBI

30 eé n3Mmenenus. KonnuecTBo TEIIOTH U https://m.eds00.ru/9JQITVXIS
pabota. BHyTpeHHss SHEpTHs
OJTHOATOMHOI'0 HIEAJILHOIO ra3a

31 Buael Terionepenaun https://m.edso0o.ru/36JJI20W9
VY nenpHas TEINIOEMKOCTE BEII[ECTBA.

32 KosmuecTBo TEIIIOTHI py TEIIonepesaye. https://m.edsoo.ru/SK3Y4H86L
AnnabaTHBIN mporecc
[lepBEIil 3aKOH TEPMOAUHAMUKHU U €TO

33 p PMO https://m.edsoo.ru/2HO6R3GAS
MPUMEHEHUE K U30MpoIieccam
HeoOpatumocTts mporeccoB B IPUPO/IE.

34 pv pont pHpoaL https://m.eds0o.ru/S8§5LWDFTS8
BTopoii 3ak0H TepMOIMHAMUKHN
Tpunumn geiictsust u KII1J1 TenmoBoit

35 PHIHIHIIL A A https://m.edsoo.ru/DLCDEAAUC
MaIlHbI

36 Hukn Kapuo u ero KITJ{ https://m.edsoo.ru/4XPSAOV7M
DKoJ0oru4ecKue MpooIeMbl

37 https://m.edsoo.ru/PO7ZMYMSI
TEIJIO3HEPTEeTUKU
O0o00marommii ypok «MoekyisipHas

38 HHATOTHIH 5P Yp https://m.edsoo.ru/9EKZODDWP
¢duzuka. OCHOBBI TEPMOAMHAMUKI
KonTpomnpHas pabota mo Teme

39 «MonexynsipHas ¢puznka. OCHOBBI https://m.edsoo.ru/RCARYE6ZX
TEPMOIMHAMHKIY
ITapooOpasoBaHue U KOHICHCALUSL.

40 poodp percat hitps://m.edsoo.ru/X48Q07SEE

Hcnapenue u kunenue




AOCOIIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTD

41 . https://m.edsoo.ru/98HVAEBMM
Bo3ayxa. Haceliennslii map
Teépnoe Teno. Kpucramnuueckue u

42 aMOp(HIC Tena. AHH3OTPOIIHS CBOHCT https://m.edso00.ru/JXFWLMZNK
KpucTayuioB. JKuIKue KpUCTAILIbI.
CoBpeMeHHbIE MaTepUalIbl

43 [InaBnenue u xpucraumsanus. Y qesnbHast hitps://m.cdsoo.r/OX 1 17GEMR
TeruioTa masneHus. Cyonumanus

44 YpaBHeHUE TEIJIOBOTO OanaHca https://m.edsoo.ru/OITUXGN2I1

45 OnekTpu3zanus Tel. JIEKTPUUECKUH 3aps. hitps://m.cdsoo.rw/OJ2STWSBM
JIBa BH1a SIEKTPUYECKUX 3aps0B
[IpoBogHMKY, TUANEKTPUKH U

46 MOJIYITPOBOJTHUKH. 3aKOH COXPaHECHHS https://m.edsoo.ru/F3YVPQUYH
JNEKTPUYECKOTO 3apsa

47 Baanmozelictaie 3apsos. axon Kyiona. https://m.edsoo.ra/SU3BUOTHH
ToueuHbIi 3NIEKTPUUECKUM 3apsT
Hanpsyk€HHOCTD JIEKTPUYECKOTO MOJIS.

48 IIpuHIUII CYNIEPIIO3UIIUH DIIEKTPUUECKUX https://m.edsoo.ru/9IKAWD2V6
nosiel. JInHuM HanpsHKEHHOCTH

49 Pabora cuit 3neKTpocTaTuYecKoro mods. hitps://m.cdsoo.r/VOPDIASLE
[Torennuman. PazHoCTh MOTEHIIMATIOB
[TpoBOTHUKY U AWDIIEKTPUKH B

50 AJIEKTPOCTATHYECKOM IIOJIE. https://m.edsoo.ru/12P2S3127
JusnexkTpudeckasi IpOHUIIAEMOCTb

51 OnexrpoéMkocTs. Konnencarop https://m.edsoo.ru/BIUPRD52W

50 DIIEKTPOEMKOCTD IIJIOCKOTO KOHJAEHCATOpa. hitps://m.cdsoo.r/XPUKPE2VS

OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa




53

54

55

56

JlaGopaTtopHas pabota "M3mepenne
ANEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
armapara, CTpyHHOTro MpUHTEpa.
DJIeKTpocTaTHYECKas 3alIuTa. 3a3eMJICHHE
AIIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanusl. [locrosaunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTUBIICHHE.
3akoH OMa aJid yyacTka 1enu

ITocnenoBarenbHOE, MapajienbHOE,
CMEIIaHHOE COeIMHEHNE TPOBOHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOT'O COEIMHEHHSI PE3UCTOPOB

0.5

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/SLKT3UPUR

57

Pabota 1 MOILITHOCTB AEKTPUYECKOTO TOKA.

3akon J[xoyns-Jlenma

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne DJ1C UCTOUHMKA TOKA U €T0
BHYTPEHHETO COIPOTUBICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

60

Pesepsusiit ypok. KonTponbHas pabora no
Teme "DnekTpoanHamMuka' /
Bcepoccuiickas mpoBepodHas padboTa

O06006mmanmui ypok «IEeKTPOIMHAMUKA»
/ Beepoccuiickast mpoBepoyHas paboTta

https://m.edsoo.ru/MFM6EIE5SX

https://m.edsoo.ru/PS6MDY07H




61

62

63

DJeKTpOHHAs POBOIMMOCTB TBEPIBIX
METaJUIOB. 3aBHCUMOCTb COITPOTHBIICHUS
METaJUIOB OT TeMIEepPaTypBhl.
CBepx1npoBOAUMOCTb

DJIeKTpUYECKUi TOK B Bakyyme. CBoiCTBa
3JIEKTPOHHBIX TYYKOB

[ToynpoBOoTHUKH, UX COOCTBEHHAS U
pUMecHas MpoBoAUMOCTh. CBOMCTBA p—
n-nepexoja. [ToaynpoBoIHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/ WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

64

DNEKTPUUECKUM TOK B PaCTBOPAX U
paciuiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DneKTponau3

https://m.edsoo.ru/QUOQUWVI1

65

DIIeKTPUUECKHUI TOK B Ta3ax.
CamocCTOsATeTbHBIN U HECAMOCTOSATEIbHBII
pazpsaa. Monnus. [1nasma

https://m.edsoo.ru/2VX2KLFQA

66

67

68

DeKTpudecKre mpuOopsl U yCTPOMCTBA U
WX MpakTH4eckoe npuMmenenue. [Ipapua
TEXHUKHA O0E€30MMaCHOCTH

KonTtponbHas pabora o Teme
«Qnekrpocraruka. [IocTosHHBIM
3JIEKTPUYECKUNA TOK. TOKM B pa3InyHbIX
cpenax»

PesepBHelil ypok. O600Ma0mui ypokK mo
temam 10 knacca

https://m.edsoo.ru/KJA02KUPS

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

ITocTossHHBIC MarHuThHl U HX
B3aMMOJCHCTBHE. MarHuTHOE MoJIe.
Bekrop maruutHON nHAYKUUU. JInHUN
MarHUTHOM MHIYKLIHUH

MarauTHo€e 1oJie MPOBOIHUKA C TOKOM.
OnbiT OpcTena. Bzaumoeiicteue
MIPOBOJHUKOB C TOKOM

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

https://m.edsoo0.ru/4ADMOYIJN6

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHast pabora «3yuenue
MAarauMTHOIO ITOJIA KaTylIKU C TOKOM>

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlabopaTtopHast pabota «HMcciaenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOMY

https://m.edsoo.ru/UVHDISEX4

JlelicTBEe MarHUTHOTO II0JIS Ha
JBIDKYITYIOCS 3apSKEHHYIO YaCTHILY.
Cwua Jlopenna. Pa6ota cuitel Jlopenia
OnekTpoMarHuTHas UHAYKIus. [lotok
BEKTOpa MarHUTHOM MHAYKIuu. IC
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3]J

JlaboparopHas pabota «MccrnenoBanne
SABJICHUSA 3HeKTpOMaFHHTHOﬁ HUHAYKIOUN

https://m.edsoo.ru/XZSSMQCBU




10

11

NHIyKTUBHOCTD. SIBICHUE CAMOUHTYKIIUH.

O/C camouHIyKIIMU. DHEPrust
MarHUTHOTI'O TOJISl KaTYLIKH C TOKOM.
DIIEKTPOMAarHuTHOE IOJIe

TexHuueckre ycTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
JIEKTPOMATHUTBI, YJICKTPOIBUTATEIIb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb

O6o6maromuit ypok «MarauTHoe mosie.
DNEeKTPOMarHUTHASE MHIYKIIHS
KonTtponbsHas pabora o Teme
«MarauTHoe noJie. DNeKTpOMarHuTHas
UHIYKIHSD

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBOSBGMC

https://m.edsoo.ru/8X637ELEU

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
lapmonmnyeckue konebanus. Y paBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu

https://m.edsoo.ru/9Y6GYWEVP

13

JlabopaTtopHast pabota «HcciaenoBanue
3aBUCUMOCTH TIEPHOJIa MATBIX KOJIeOaHMiA
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbL
rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/IealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexay MeXaHM4eCKUMHU U
3IIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

https://m.edsoo.ru/H6JCOSBAD




15

16

17

18

19

®opmyna Tomcona. 3aKoH COXpaHEHUS
SHEPTUU B HJICATHHOM KOJIEOATEITbHOM
KOHTYpE

[IpencraBieHne O 3aTyXaroIINuX
KoyieOaHusx. BoIHyKIeHHBIE
MeXaHu4ecKue Kojebanus. Pe3onanc.
BI)IHY)I(Z[GHHI)IG BHCKTPOMBIHI/ITHI)IC
KOJIEOAHUS

IlepemennsbIit Tok. CHHYCOMIANIBHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JICUCTBYIOILEE 3HAYEHHUE CUIIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya v NoTpediieHue IeKTPUIECKOM
SHEPIruu

YCTpolcTBO M MPAKTHYECKOE TPUMEHEHNE
3JIEKTPUYECKOI0 3BOHKA, TEHEPATOPA
IIEPEMEHHOT0 TOKA, JIMHUI
ANEKTpoIepeay

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edsoo.ru/1ZWZULSQK

https://m.eds00.ru/93Z12W40QQ0Q

20

DKOJOTHUYECKHE PUCKU TTPU TPOU3BOJICTBE
anexkTposneprun. Kynerypa
WCIIOJIb30BaHMUS JIEKTPOIHEPTUH B
MMOBCETHEBHOM KM3HHU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHWYeCKHe BOJIHBI, YCIIOBUS
pactipoctpanenus. [lepuoa. CxkopocTh
pacmipocTpaHEHUS | JTHHA BOJIHEI.
[Tonepeynsie ¥ MPOIOTHHBIE BOTHBI

https://m.edsoo.ru/W2XBOR3HJ




22

23

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKka
DNEeKTPOMarHUTHBIE BOJHBI, UX CBOMCTBA
u ckopocTb. llIkana 35eKTpoMarHuTHBIX
BOJIH

https://m.edsoo.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

24

[IpuHIMITBI PaAMOCBA3U U TEIECBUICHUS.
Pa3Butue cpencts cBsa3u. Pagnonokamus

https://m.edsoo.ru/2WQTSLGLV

25

26

27

KonTponpHas padora «Konebanus u
BOJIHBI»

[IpssMonMHEITHOE pacpocTpaHEeHHEe CBETa
B OJTHOPOJIHOM cpene. ToueuHblit
UCTOYHUK cBeTa. JIyu cBeTa

OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS
cseta. [locTpoenne n3o0paxkeHuii B
IUIOCKOM 3€pKalie

https://m.edsoo.ru/THURONSOB

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKOQM?227Z

28

[Ipenomnenne ceera. [loaHOE BHYyTpEeHHEE
oTpaxkeHue. [IpenenbHbIil yrou nojaHoro
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

JlaGopatopHas pabora «3mepenue
MIOKa3aTels MPEJIOMIICHHS CTEKIIa
JIunssl. [TocTpoenue n3obpakeHuil B
nuH3e. PopMysa TOHKOU JIMH3BL.
YBenuueHue JIMH3bI

JlaGopaTtopHas pabota «HcciaenoBanue
CBOWCTB M300paXEHUN B JIMH3AX)

https://m.edsoo.ru/JO2EIM1DQ

https://m.edsoo.ru/W2MMS9KJC

https://m.edsoo.ru/Q1ZCMWI980

32

Hucnepcus cBera. CoKHBINA COCTaB
6enoro cBera. LlBert. JJaboparopras
pabota «HabmroeHue AUCTIEpCHH CBETAY

https://m.edsoo.ru/KO9OWVKEI1 1




HNurepdepennus cera. udpakmus ceera.

33 . https://m.edsoo.ru/C8LCRSEJI
JudpakumonHas pemeérka
[TonepedHOCTh CBETOBBIX BOJIH.

34 https://m.edso00.ru/Q2118XYOJ
[Tomstpusarus cBera
Ornrruyeckre mMpuOOphl U YCTPOUCTBA U

35 PHOOPE! M YCTP https://m.edsoo.ru/M5127JYGT
YCIIOBUS UX 0€30MacCHOTO IPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH KJIaCCHYECKOM

36 MexaHuku. [locTynarel ciennanbHOM https://m.edsoo.ru/PSGBIFISN
TEOPHUH OTHOCUTEIHHOCTH
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.

37 3amMe/JIeHre BPEMEHU U COKpaIleHUE https://m.edsoo.ru/OVLMCN6B2
JUTUHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN

38 yacTULbl. CBSA3b MACCHI C YHEPTUEN U https://m.edsoo.ru/1902Y4BUB
HMMITYJIbCOM. DHEPTHUs MOKOS
Kontponbnas padota «Ontuka. OCHOBBI

39 . https://m.edsoo.ru/L.8689JPLI
CIEIHUATLHON TEOPUU OTHOCUTEITLHOCTH
®otonbl. Dopmymna I[1nanka. DHEprus u

40 pMYy P https://m.edsoo.ru/ZL6P16LLAO
UMITYJIbC (OTOHA
OTtkpeiTHE U UccaenoBanue GpoTodddexra.

41 P A ¢ o https://m.edso00.ru/PGL5XXSRO
Omnpitel A. I'. CtoneroBa
3akonsl Ppororddexra. YpaBHeHHE

42 Oitamreitna s hotodrddexra. «KpacHas https://m.edsoo.ru/YLCK770G8
rpaauiay Gorodddexra
Hasnenue ceera. OnbiTel [1. H. JIeOenena.

43 https://m.edsoo.ru/EGO6ZQ1SA

XUMHYECKOE NEUCTBUE CBETA




44

45

TexHuveckne ycTpoicTBa U NPaKTHYECKOE
npuMeHeHue: GoTo3JIeMEHT, (HOTOAATUHK,
CoJTHEYHas OaTapesi, CBETO IO/

Penrenue 3amau mo teMe «DJIEMEHTEI
KBAHTOBOU OITTUKW)

https://m.edsoo.ru/UFQDRSL5SM

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma Tomcona. OnbITEI
Pesepdopna mo paccessHuo o-4acTwil.
[TnaneTapHas MoJieIb aToMa

https://m.edsoo.ru/FIC11POHN

47

48

49

[Tocrynarer bopa

Wznyuenue u normnouieHue GOoTOHOB MPH
nepexo/ie aToMa C OJHOTO YPOBHS YHEPTUH
Ha Apyroii. Buasl criekTpos

BomaHoBEIe cBOMicTBa yacTuIl. BoiHEI e
bpoiinsa. KopryckynisspHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3JIy4CHHUE

https://m.edsoo.ru/6X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaANOAKTUBHOIO U3JTYYECHUS

https://m.edsoo.ru/TSJFUU3TP

51

52

CgoiicTBa anbda-, 6era-, raMma-
HN3TYyUCHUA. Bnustaue PaAOaKTUBHOCTH HA
JKMBBIC OpPTaHHU3MbI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacnan. IIeKTPOHHBINA U
NO3UTPOHHBIN OeTa-pacnaj. ["'amma-
U3ITy4yeHue

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHbIA peakTop.

https://m.edsoo.ru/CFJYJSSIG




54

55

56

57

58

[TpoOnemsl, MepcrneKTUBbI, FKOJIOTHYECKHUE
aCIIEKTHI SEPHOU DHEPIETUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PEruCTpaLuK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnslii cton «@yHaaMeHTalbHbIE
B3auMoieiicTBus. EqUHCTBO (hm3mueckoi
KapTUHBI MUPa»

DTanbl pa3BUTH aCTPOHOMHUH.
[TpukiagHOe 1 MUPOBO33PEHYECKOE
3HaYeHHUE aCTPOHOMUU. By 3BE31HOTO
Heba. Co3Be3usi, ipKue 3BE3/IbI, IIAHETHI,
X BUOINUMOC OIBHUXCHUC. COHHC‘IH&?I
cucreMa

Connue. ConHeuHas akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O
IIPOUCXOXKAEHNH U 3BoatoLmu CosHIa 1
3BE3]1

Mieunsiii [1yre — Hama I'anakTuka.
[Tonoxenne n aBmxenne CosHua B
lNanmakruke. I'anaktuku. YEpHbIE ABIPEI B
AIpax TajJlakKTUK

https://m.edsoo.ru/SUC62U40A

https://m.edsoo.ru/5SPXS219VY

https://m.edsoo.ru/1JZR54JAQ

https://m.edsoo.ru/GGD3W747Z0

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbmoro B3peiBa. Penukrosoe
u3iydeHue. MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN




60 Hepemennsie mpo0aeMbl aCTpPOHOMHUHT 1 https://m.edsoo.ru/LJHNL2MCF

KonTponpHas padora «DJI1eMeHTHI

61 1 1 https://m.edsoo.ru/TXTTCT488

ACTPOHOMHUU U aCTPOPHUIUKI

Ob6o6maromuii ypok. Pois pusuku un
aCTPOHOMHUH B IKOHOMHYECKOM,
62 TEXHOJIOTHYECKOH, COLIMAJIbHON U 1 https://m.edsoo.ru/WNJ5SCRXYD

ITHYECKOH cepax NesTeTbHOCTH
YeJIoBeKa

O6o6maromuii ypok. Pons u Mmecto
63 (GU3UKN ¥ aCTPOHOMHH B COBPEMEHHOM 1 https://m.edsoo.ru/2PFPB28UF

Hay4YHOU KapTHHE MHUpa

O6o6maromuii ypok. Ponb ¢puznyeckoit
64 Teopuu B (OPMHUPOBAHUHU MPENICTABICHUM 1 https://m.edsoo.ru/Y29SVPCVR

0 (pusmyeckoi KapTUHE MUpa
Ob6o6maromuit ypok. Mecto ¢puzndeckoi
KapTUHBI MUpPa B 00IIEM psiTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

65 1 https://m.edsoo.ru/LKNUIKHZH

MPEJCTABICHUI O IPUPOJE

PesepBHBIil ypok. MaruutHoe moue.

66
DNEeKTpOMarHuTHas HHAYKIHS

1 https://m.edsoo.ru/EVMFIQTP6

PesepBHbiil ypok. Ontuka. OCHOBBI

67 1 https://m.edsoo.ru/ESABJRKSL

CHeHI/IaJ'H)HOI\/'I TCOPHUU OTHOCUTCIIBHOCTHU

Pesepnsiit ypok. KBanroBas ¢usmka.

68 1 https://m.edsoo.ru/RARQLVO2J

DNIEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaT, Ha mpUMeEpax pojdb U MecTo (U3UKH B
10.1 (GbopMUPOBaHUN COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaibHasi TOYKa, WHEpIUAIbHAs CHUCTeMa OTCYETa, a0COIIOTHO
10.2 TBEPIOE TEJI0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJ, TOYCUHBIH JJIEKTPUUECKHUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KMHETHYECKOU TEOpUH
CTPOCHMsSI BElIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
T€J, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
103 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TN, U3MEHEHHe O00bEMa Tel NpH HarpeBaHUU
(oxJIaXx/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCallus,

IJIaBJ€HUE, KpUCTAIM3alMs, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,

MOBBIIICHWE JaBJICHMUS] ra3a MpPU €ro HarpeBaHWU B 3aKPHITOM

coCyle, CBfA3b MEXIy IapaMeTpaMu COCTOSHMsS rasa B

H3o0IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HUCHOJIb3ysd (U3NUYECKUe
BEJIMYMHBI: KOOPJMHATA, MyTh, IEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, HMIIYJIbC Tella, KUHETHYecKas DJHeprus,
10.4 NOTEHIMAJIbHAs HHEpPrus, MexaHudeckas paboTa, MeXaHUYecKas
' MOIIHOCTh; TNPH OMNHMCAHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMUIIBI,

HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYT'uMHU BCINYHUHAMU




10.5

OnuceiBaTh HM3y4YCHHBIC TEIJIOBBIC CBOMCTBA T M TEIJIOBBIC
SIBIICHUS, HUCHOJb3ys (U3MUCCKUE BEJIUYMHBI: JaBJICHUE Tras3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaoTHYECKOTO
JIBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JACHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYCHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JIpPYyTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBbIE DJJIEKTPUYECKHE CBOICTBa BellecTBa U
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IIOIeE,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuit  CMbICI
UCMOJIb3yEeMbIX BEJIUYMH, MX 0003HAUeHHs] U €AMHHUILBI; YKa3blBaTh
(bopMyIIbl, CBSA3BIBAIOIIUE JAHHYIO (GU3NUYECKYIO BETUUUHY C JPYTUMU

BCJIIMYNHaAMU

aHaATU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YJHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIAIL
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeHEW KMHETHYECKOW JSHEPIHMM TEIUIOBOTO JBMXKEHHUS MOJIEKYJ C
abCOIIOTHOW TeMIlepaTypoid, epBbI 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMsI IEKTPUYECKOro 3apsjaa, 3akoH KyroHa; mpu 3tom
pasnyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIEC TPHUHIUIBI JACHCTBUS MAIWH, MPUOOPOB H
TEXHHUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

BEIIOTHATE SKCMIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3UYECKHX SBICHUIN
" OpoHecCoOB € UCIIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHﬁ;
pu ATOM GOPMYITUPOBATH POOIEMY (3a/1a4y) ¥ THIIOTE3y Y4eOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOIBI




10.10

OcymiecTBisATh TpSIMbIE W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHMAJIBHBIH CHOCOO0 M3MEPEHUs U

HCIIOJBb30BaTh U3BCCTHBIC METOAbI OLICHKHU l'IOl"pCH.IHOCTCfI I/I3MepCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOW 3aBUCHUMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIe10BaHUs

10.12

10.13

10.14

CobOmromate mpaBuiaa 0€30mMacHOTO TpyAa TMPH  MPOBEICHHUU
UCCIEOBAaHUK B paMKax Y4eOHOro »SKCIEPHMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKOM U MPOEKTHOM JESTENEHOCTH C MCHOIb30BAaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemarp pacu€THble 3a1a4u ¢ IBHO 33JaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOJIUTh PAaCUY€Thl M OIEHUBAaTh pPEATbHOCTh MOJYYEHHOTO

3HaYeHUs! PU3NYECKON BETUUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWH Y4YeOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U MpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TOMYJISIpHON
uH(pOpMaLIKH, MTOJIYYUEHHON U3 Pa3IUYHbIX UICTOYHUKOB; KPUTUUECKHU

aHAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIuio

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Hcnonb30BaTh TEOpETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU JuId  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyImie ¢ BHIITOJIHEHUEM PA3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  PACHpelnessTh

0053aHHOCTU U IIaHUPOBATL ACATCIIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHMBATHL BKJIAJ KaXA0Ir0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHNUE pacCMaTpUBaEMOM IPOOIEMbI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTO (U3UKH B
GbopMUPOBaHUN COBPEMEHHON HayYHOW KapTUHBI MHPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B MPAKTUYECKOU AEATEIbHOCTH

JOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JICKTPUUECKUN 3apsi, siiepHast MOZEIb aTOMa, HYKJIOHHAs

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM W  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TPOBOAMMOCT, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACWUCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUSA, ICHCTBHE MArHUTHOTO IO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepCcHs CBeTa, (POToNeKTpruuecKuil 3¢ dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JIMHEHUYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBCHHas

pPaarnOaKTUBHOCTD

114

OnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUUECKHE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUIECKYIO IIPOBOIUMOCTD PA3ITUYHBIX
Cpel) © DOIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
du3HYecKue BEIUYHMHBI JJCKTPHUSCKHHA 3aps)l, Ccuila TOKa,
JJIEKTPUIECKOE  HAMPSIKCHHE, OJJCKTPHUECKOE COMPOTHBIICHUE,
pasHocth noreHuanos, J/C, paboTa Toka, UHIYKIUS MarHUTHOTO
noins, cuina Amrmepa, cuina JlopeHIa, WHIYKTUBHOCTHh KATYIIKH,
AHEPrus JIEKTPUUECKOr0 M MarHUTHOTO TOJeH, mepuoa U 4acTtoTa
KoJieOaHui B KOJIeOaTeIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIecCe

FapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHOe




11.5

pacCTodHUC U ONTUYCCKAaA CHUJIa JIMH3bI, IIPpHU OIMMCAHWH IPAaBUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CAWHUIOBI; YKa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  HM3y4EHHBIE KBAaHTOBBIE SBICHUS U IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (HOTOHA,
NEepHOJI II0JIypaciiajga, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONIMCAaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYECHUS U €IUHUIBL, YKa3blBaThb (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEIMYHUHY C JPYTHMH

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHINTEWHa U
dorosdexra, 3aKOH COXpPAHEHUS HHEPrHUH, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsja, 3aKOH
COXpPaHEHHs MaccoBOrO 4Wcia, MHocTyidarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; MpHU JTOM pa3IMyYaTh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHu1bl, 00J1aCTH) TPUMEHUMOCTH

Onpenendarb HampaBleHUE BEKTOpa WHAYKIMM MAarHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300paKE€HHE, CO3JaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

BBIOTHATE SKCIIEPUMEHTHI 10 UCCIIEIOBAaHUIO (PU3NUECKUX SBIECHUMN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
pu 3ToM (GOpMYIHPOBATE IPOOIEMY (3a/1a4y) U TUIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUsS U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C UCIIOJIb30BAHUEM

OpSAMBIX WM3MEPEHUM; IpPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(bUKCUPOBATh PE3YNIBTATHI MOTYYCHHONH 3aBHCHUMOCTH (PU3NUYCCKUX
BEJIMYMH B BUJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

HUcciIeca0BaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIIEPHMEHTa, Y4eOHO-
UCCIIEI0BATEIILCKOW U TPOSKTHOM IEATEILHOCTH C HCIOIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB U 1abopaTOPHOTO 000pYHOBaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC 3aKOHbI W MPHUHOUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BbBIOMpaTh (U3UYECKYI0 MOJEINb, BBLIEIATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOAUMBIE 115 €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOI HA U3yUYECHHBIC

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Hcnonb3oBaTh MpHU pelleHUMH Y4YeOHBIX 3a/7ad COBpPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpIIpETallMi U TPEICTaBICHUS y4eOHOW M Hay4yHO-NOMYJISPHON
MH(pOpMaLKH, MTOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIM3UPOBATH MOJYHYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus Oe30MacHOCTH TIpH  OOpalleHuH C
npubopaMu W TEXHHYECKUMH YCTpOMCTBaMH, IJIsl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpYKalolleu cpene

PaGotaTh B rpyImme ¢ BBITOJHEHUEM PA3IHMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TpPYMIbI, PAUOHAIBHO  PACHpPENENsiTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB

TPYIIBI B PEIICHNE pacCMaTpuBaeMOi poOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHU A

1.1

1.2

®usuka — Hayka o npupoxae. Hayunbie
METO/1bl I03HAHUS OKpYrKaro1ero Mupa. Poib
JKCIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKeE

MopenupoBanue (QU3HYECKHX SBICHUN U
MIPOLIECCOB. Hayunblie TUIIOTE3BI.
®du3uyeckrue 3aKOHbl U TEOpUH. [ paHUIIbI
NPUMEHUMOCTH buzHIecKux 3aKOHOB.
[Ipuamun coorserctBust. Pone u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOMN
HAay4YHOM KAapTUHBI MHUpPA, B MPAKTHUYECKOMN

NEeITEeILHOCTH IO

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

KMHEMATHUKA

MexaHn4deckoe JABHKCHUC.
OTHOCHUTENHLHOCTD MEXaHHYCCKOT'O

nerxeHus. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeHss CKOPOCTD,
MTHOBEHHAss  CKOPOCTb) U  YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLEHUI U CII0KEHUE CKOPOCTEN

PaBHOMepHOE U PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBH>KCHUE. I'padpuxn
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHMS, yTH " NepeMEIICHUS

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.1.4

2.1.5

2.1.6

2.1.7

CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaIeHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEPUAIbHOM  TOYKH IO
OKPYKHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHas
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JBUKEHHUE CHApSJOB, LICIIHbIE M PEMEHHBIC
nepegadu

IIpakTrueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIEHUS MEXAY MyTsMU,
MIPOMICHHBIMU TEJIOM 3a IOCJIEA0BATEIIbHbBIE
paBHbIE  INPOMEXKYTKM  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
NBIDKEHUSI IIIapUKa B BSI3KOM JKHUJIKOCTH.
W3yuenne nBUKEHUS Tena, OpPOLIEHHOTO

TOPHU30HTAJIBHO

2.2

221

222

JUHAMUKA
IIpunnun  otHocurensHOCTH  [anuites.
IIepBeii 3axkoH HeroTona. HMHepunanbHble
CUCTEMBI OTCYETA

Macca Tena. Cuna. IlpuHnun cyneprno3uuuu

CHUJI

223

224

Bropoii 3akoH HeroTOHa 111 MaTepHalIbHON
TOYKM B HMHEPLUUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3akon HeroToHa mis
MaTEpUAIbHBIX TOYEK

3akoH  BceMupHoro Tarorenus. Cuia

Tskectu. IlepBas kocmHuueckas CKOpOCTb.

Bec tena

225

Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHHs
CKOJILKCHUSI W CHJIAa TPEHHS  ITOKOSL.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B X KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

228

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaH.[eHI/Iﬂ.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPAOTO
teaa B ICO

229

2.2.10

2.3.1

232

TexHuueckue yCTpOMCTBA: MOAIIMITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

[IpakTuueckue paboThl. M3yuenue nBuxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH HOJ
JeiicTBMEM HeckobKkux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehopMUPYEMOIl NpYKUHE U PE3UHOBOM
oOpasue, OT BEIUYMHBI HX JAedopmaruu.
Uccnenosanue yCIIOBUI paBHOBECHS
TBEPOTO TEJA, UMEIOIIETO OCh BPALLECHUS
3AKOHbI COXPAHEHU A B MEXAHUKE

HNMnyneec MaTrepuanbHOM TOYKH, CHUCTEMBI
MaTepUagbHBIX To4eKk. MVMmynbc cuiibl u
N3MEHEHHE UMITYJIbCa Tella

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTuBHOE IBIDKEHNE

233

PabGora cuer

234

235

MorHocTh criIbl

Kunernueckas OHECPIusa MaTepHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

2.3.6

[TorenmmaneHass sHeprus. I[loTreHunanbHas
SHEprus yIOpyro nedhopMUPOBAHHOM
npyxuHbl. [loTeHIManbHass >HEpPrus Tena

BOJIM3M TOBEPXHOCTH 3eMIIU




HOTGHI_[I/IEUIBHBIG U HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 U3MEHEHHUEM MEXaHUYECKOM SHEPruu
CHUCTEMBI Tel. 3aKoH COXpaHCHHUS
MEXaHUYECKON IHEPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS

539 TexHudeckue yCTpONCTBA: IBUKCHHUE PAKET,

o BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET

[IpakTuyeckue paboTel. M3ydyeHue cBs3M

5310 CKOPOCTEM Tel IpU HEYNpyroMm yzaape.

HccnenoBanue CBsA3M pa6OTBI CHJIBI C

H3MCHEHHEM MEXaHHMYECKOM OHCPIUu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUM

3.1.1

OCHOBHbBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-
KUHETHYECKON TEOpHH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUsI Ta30B, KUJIKOCTEH U
TBEPABIX Ted U OOBSCHEHUE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJIENICH

3.1.3

3.1.4

Macca wmonekyn. KonnuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.1.6

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAIILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON SHEpPruu TEILIOBOI'O
JIBHKeHUd yactul rasza. Ilkama temneparyp

KennBruna

3.1.7

VpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




3.1.8

I"a3oBbIe 3aK0HBI. 301mpOLIECCHI B HICAITBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIECTBA!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue paboTsl. M3Mepenue macchl
BO3/1yXa B KJIACCHOM KOMHare. MccinenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHUA pa3pCKECHHOIO ra3a

32

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepmoanHamuueckass cucreMa. BHyTpeHHs
JHEPrus TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KomnmyecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

323

324

Buapl Temonepenayn: TEIIONPOBOJIHOCTb,
KOHBEKIIUS, n3nyueHue. TemmoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

ITepBbrit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboThl ra3a

325

TennoBsle MamuHbl. [IpuHIMDEL KElcTBUSA
TETIOBBIX MamuH. [IpeoOpa3oBanus sHepruu
B TemioBblX MammHax. Koadduument
noniesHoro  geiictBus  (mamee —  KIIM)

terioBoid MamHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B HMPHUPOJE.
TemoBele  naBHUraTenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CrOpaHus, OBITOBOA

XOJIOAWJIBHHK, KOHIUITHOHED




33

3.2.8

[IpakTueckue paboTHL. N3smepenue

yAEIbHON TEMI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYpPbI KUIICHUA OT AAaBJICHUSA

332

333

334

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTh

BO31yxa. HacklmeHHsli map

Teépmoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBI.

CoBpeMeHHbIE MaTeprallbl

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TerutoTa tiasieHus. Cyomumanus

335

VYpaBHeHUE TEIIOBOTO OajlaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
MIOJTy4EHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

IIpaxTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

4.1.1

OJIEKTPOCTATHUKA

Onexktpuzauust Ten. OIEKTPUYECKUH 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

4.1.3
4.14

[IpoBonHMKH, JUDIIEKTPUKA nu

MOJYIIPOBOAHUKHU
3akoH COXPAHCHUSA JICKTPUICCKOT'0 3apdaa

Bsaumonerictsue 3apsioB. 3akoH Kynona

4.1.5

Onektpuyueckoe  nosie.  Hanpsok€HHOCTH
3IIEKTPUIECKOTO TOJIA. [TpunIMn
cyneprno3unuu. JIMHWKM  HanpsKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cHi  3IEKTPOCTATUYECKOTO  TIOJISL.

ITorennuan. PasHOCTH MOTEHIINAIOB

[IpoBOAHUKHK U TUAIIEKTPUKU B TOCTOSIHHOM
JEeKTpUYecKoM moje. Juanexrpuueckas

IIPOHHUIACMOCThb

DIIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

TexHuyeckue yCTpOMCTBA:  BIEKTPOCKOIL,
ANEKTPOMETP, IJIEKTPOCTaTUUECKasl 3alluTa,
3a3eMIJICHHE AIIEKTPOIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN IIPUHTEP

4.1.10

[IpakTueckue paboTHL. Hsmepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHICCTBOBAHUA IMOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. VCTOYHMKM TOKa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE
o COIIPOTHBIICHUE BEIIECTBA
494 [TocnenosarensHOE, napajuiesIbHOE,
o CMEIIaHHOE COEANHEHNE TPOBOHHUKOB
Pabota snextpudeckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoaBIkymas cuna (manee — D/1C) u
427 BHYTPEHHEE  CONpPOTUBJICHHE HCTOYHUKA
o Toka. 3akoH Oma Il TOJIHOM (3aMKHYTOM)
3NeKTprYecKom nenu. Kopotkoe 3ambikaHne
428 ONEeKTpOHHAsi  MPOBOAMMOCTb  TBEPABIX

MCETAJLJIOB. 3aBUCHUMOCTh COIIPOTUBJICHU A




4.2.9

METaJlJIOB oT TEMIEPATYpPHI.
CBepXnpoBOIUMOCTD

DJIeKTpUYECKUH TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoiHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTD
I0JIyIIpOBOIHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCCoalus.

DIeKTponn3

DIIEKTPUUYECKU I TOK B raszax.
CaMOCTOSTENIBPHBIM W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATEIHHOTO

pazpsna. Monnus. [1nazma

TexHnueckue  ycTpoiicTBa:  aMIEepMeTp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpeBaTENIbHbIE npubopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJIEHMS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Auoa, ralbBaHUKa

[IpakTnueckue paloThI. Nzyuenne
CMEIIaHHOTO COEIMHEHMSI PE3UCTOPOB.

N3smepenne DJIC uCcTOYHMKA TOKa M €ro
BHYTpEHHEro comnpoTusieHus. HaGmronenue

OJICKTPOJIMU3a

11 KIIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

4

OJIEKTPOJJMMHAMUKA

4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA




4.3.1

432

433

IlocTosstaabIE MarHuThel. B3anmoneiicteue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosne. BekTop MarHuTHOMU
uHaykuud.  [lpuHnun — cyneprno3uimu.
Jluaum MarnutHOM WHAYKUMH. Kaptuna
JIMHUM  MarHUTHOM MHIAYKLHMU  TOJIS

IIOCTOAHHBIX MAarHuTOB

MaruuTHOE Mojie TPOBOJAHUKA C TOKOM.
KapTtuna nmuHMi Mo JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumopeiictBue nmpoBOJHUKOB

C TOKOM

434

Cuna Amriepa, €€ MOIyJIb M HAPaBIICHHUE

4.3.5

Cuna Jlopenia, eé MOZYJIb "
HarpaBjeHue. JI[BHKeHHe 3apsKEHHOU
YaCTHULIBI B OHOPOJIHOM MarHuTHOM I10JIE.

Pa6ota cunbl Jlopenna

4.3.6

SIBneHue IIEeKTPOMAarHUTHOM MHAYKIIMHU

4.3.7

IToToK BEKTOpa MarHUTHOW MHIYKLIUH

4.3.8

439

OJ1C WH]TYKITUH. 3akoH

AIIEKTpOMarHuTHOU nHAyKu Dapanes

BuxpeBoe anextpuueckoe mnone. IC
WHAYKIUA B TIPOBOJHUKE, JBUKYIIEMCS
MOCTYMATENBHO B OJTHOPOZHOM

MAarfuTHOM II0JI€

4.3.10

4.3.11

IIpaBuno Jlenna

NHIyKTUBHOCTS. SIBnenue

camouHaykuuu. IJ1C caMOMHIyKIIMK

4.3.12

3Hepr1/1${ MAaroiuTHOIO IIOJId KaTYIOKH C

TOKOM

4.3.13

OJEKTpOMarHUTHOE I0JIe

4.3.14

TexHudeckne yCTPOMCTBA: IOCTOSIHHBIE

MarHurThbl, OJICKTPOMArHuThI,




QJICKTPOABUTATCIIb, YCKOPUTECIIN
OJIEMCHTAPHBIX 4YaCTHL, HWHAYKIWOHHAas

Ic4yb

4.3.15

[IpakTueckue  paOOTBHI. N3yuenne
MarHuTHOTO TIOJII KATYIIKH C TOKOM.
HccnenoBanue HOEHCTBUS IIOCTOSHHOIO
MarHuta Ha  paMKy C TOKOM.
HccnegoBanue SIBIICHUS

BHCKTpOMaFHHTHOﬁ HHAYKIUN

KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

5.1.2

Konebarenbnas cucrema. CBoOOIHBIE
Kojebanus. ['apmMoHMYeckue KoieOaHwusl.
[lepuon, dacrtora, ammuutyna u Qasa

KoJiebaHuii

IIpy>xvHHBIA MasgTHUK. MaTeMaTUu4eCKuii

MasTHHUK

5.13

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe ¥ JAMHAMHUYECKOE

OMUCAaHME KOJIEOATEIHLHOTO ABIKEHUSA

5.1 5.14

[IpeBpamenue SHEPIUU pu
rapMOHHUYECKUX  KonebaHusix.  CBs3b
AMILTUTYbI KoJIeOaHuit HUCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMH KoyieOaHui eé

CKOPOCTH M YCKOpPEHUS

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B
uAealbHOM  KOJeOaTeNIbHOM  KOHTYpe.
AHanoruss MeXIy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSMHU.

®opmyna Tomcona

5.1.6

3aKOH COXpPaHEHUS SHEPTUU B UJICATHHOM

KoJ1e0aTeIbHOM KOHTYpE

5.1.7

BI:IHy)KILeHHI:Ie MCXaHHUYCCKHUEC

koiiebanus. Pesomanc. PesonancHas




5.1.8

KpUBasil. BeiHyX1cHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

Ilepemennbiii  Tok. CHHYCOMIATBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMIIUTYAHOE U JICUCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHHUA

5.1.10

5.1.11

Tpauncdopmarop. IIpousBoactso,
nepeaaya u noTpedaeHue 3IeKTPUIECKOR
SHEPruu. OKOJOIMYECKUE PHUCKU IpHU
IPOU3BOJICTBE DJIEKTPUYECKON 3HEPruu.
Kynbrypa HACTIOIB30BaHUS
3JIEKTPOIHEPI U B MIOBCEITHEBHON KU3HU
TexHHUYECKHE YCTPOHCTBA: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIIepcaavd

5.1.12

[Tpaktnyeckue pabotel. HMccnenoBanue
3aBUCUMOCTH TIeproJia MaJIbIX KOJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchbl
rpysa. MccienoBanue nepeMeHHOro Toka
B 1enu u3 M0CJIEI0BATEIBHO
COCIMHEHHBIX KOHJEHCATOpa, KaTyLIKU U

pesucTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHndeckue BOJTHEI, YCIIOBUS
pacupoctpanenusi. llepuoa. CkopocTb
>21 pACTIpOCTpaHEHHMSI M  JUIMHA  BOJHEL
[Tonepeunblie ¥ MPOIOILHBIE BOJTHBI
5.2 NuTepdepentus u T paKIus
322 MEXaHHYECKUX BOJTH
3Byk. CkopocTh 3ByKa. ' poMKOCTb 3BYyKa.
323 Bricora ToHa. Tembp 3ByKa
S04 DJIEKTPOMAarHuUTHbIE  BOJHBL. Y CIIOBHS

HU3JIyUYCHUA  DJICKTPOMAIrHUTHBIX  BOJIH.




5.3

5.25

B3anmuas opuenranus BektopoB E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyMe€

CBoiicTBa  3JICKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeTOMIICHUE, OJApU3aLus,
mudpakmus, uaTEpdepeHus. CKopocTh

SJICKTPOMArdMuTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPagruoCBiA3 U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/IH. BHeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAOLIEH CPEe/Ibl

5.2.8

5.3.1

TexHu4eckue yCTpOHCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3BYKOBas
JUArHOCTHKAa B TEXHUKE W MEIUIIMHE,
pamap, pagHONPUEMHUK,  TEJIECBU30D,

anTeHHa, Tenedon, CBU-neun
OIITUKA

HpHMOHHHeﬁHOe pacipoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPa’KEHUs
cgeta. [locTpoenue n3o0pakeHHil B IIIOCKOM

3epKaie

533

[IpemomiieHne cBeTa. 3aKOHBI IPETIOMIICHUS
CBeTa. AGCOMOTHBIH IIOKa3aTelb

MIpEeIOMIIEHUS

534

5.3.5

Iomxoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN Yroil MOJHOTO BHYTPEHHETO

OTPAKCHUA

Hucnepcust cBera. CIlIOXKHBIM cocTaB

oenoro ceera. Llser

5.3.6

CoOuparone U pacceuBarollue JIMH3bI.
Tonkasa nuH3a. DOKyCHOE PACCTOSAHUE U

OIITH4YCCKasA CcHJIa TOHKOH JIMH3HI.




5.3.7

IToctpoenue M300pakeHH B
coOMparoMX U PACCEUMBAIOIIUX JIHH3aX.
@opmysia TOHKOM JHUH3BL. YBEJIUYECHUE,

IaBaeMoe JIUH30U

[Ipenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

5.3.8

Wutepdepennus  cBera. KorepeHTHbIe
UCTOYHUKHU.  YCioBUSL ~ HaOIIOAEHUS
MaKCUMyMOB 51 MHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aBHI)IX KOIr¢pCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmuss  cBera.  Judpaknmonnas
pemérka. Y cioBrue HaOII0IeHUS TJIaBHbBIX
MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4YECKOTO cBeTa Ha

TU(GPaKIMOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

Honxpmauna CBCTa

TexHUYeCKUe YCTPOMCTBA: OYKH, IyMa,
¢doToanmapar, TPOEKIIMOHHBIA ammapar,
MHUKPOCKOII,  TEJEeCKOIN,  BOJOKOHHAas
OITHKA, nudpakimoHHas — pemeTka,

oJsIpon g

[Tpaktnyeckue  pabotel.  M3mepenue
IoKa3zaresns npenomienus. Mcecnenosanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnIBI IPUMEHMMOCTH KJIACCHUYECKOMN
MEXaHUKHU. ITocTymatsl TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJISl CKOpPOCTH CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCUTEABHOCTD OJIHOBPEMEHHOCTH.
3amMemJiecHHe BPEMEHH H  COKpAICHHE

JIIAHBI




6.3 DHeprusi U UMIyJIbC CBOOOTHON YaCTHUIIBI

CBsi3b MacChl C SHEPTUCH U HUMITYIIbCOM
6.4 CBOOOJHON YaCTUIBl. OHEPrusi IMOKOs

CcBOOOJHOM YaCTHULIbI

KBAHTOBAA ®U31KA

3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Dopmyna Ilmanka cBs3M
7.1.1 sHepruu (POTOHA C €T0 YACTOTOU. DHEPTHs

¥ UMITYJIEC )OTOHA

OTKpbITHE u HCCIIeIOBAHKE
7.1.2 dorordpdekra. Onwite A.I'. Cronerona.

3axonbl poTtorddekra

YpaBHeHue OHHINTEHHA IS
7.1.3 dorordpdekra.  «KpacHas  rpaHHIA»
dboTodrddekra
7.1.4 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE JECHCTBUE CBETA

TexHuueckue ycTpoiicTBa: (OTOIEMEHT,
7.1.6 doronaTyuk, COJIHEYHas Oarapes,

CBCTOOMNOO

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa no uccienoBaHuio CTPOCHUS

aroMma. HnaHeTapHaﬂ MOJCIIb aTOMa

[Tocrynatet  bopa.  Uznydyenue wu
noryiomeHne (GOTOHOB TMpH  IMEpexoje
7.2.2 aToMa C OJIHOTO YPOBHS JHEpPruu Ha
apyroi.  Buael  cnektpoB.  CnekTp

YPOBHEW SHEPTUH aTOMa BOJAOpOAA

BosHOBEIE cBolicTBa yacTHll. BOJHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
7.2.3
nyanmu3M. Jludpakius 37IeKTpoHOB Ha

KpHUCTaiax




7.2.4

7.2.5

7.2.6

CrioHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
YcTpoiicTBO M IPUHLKI pabOTHI Jlazepa
TexHuueckre ycTpocTBa: CIEKTPATbHBIN
aHau3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIM
KOMIIBIOTEP

[Ipaktuueckue pabotel. HalOmoneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metonpl HaOMIOACHUS W PETHCTPALUU

QJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocTaBa
paanoakTuBHOTO Wu3nmyudeHus. (CBoicTBa
anbda-, bera-, ramMMa-Hu3JIyqdeHusl.
Bnusiare paguoakTHBHOCTH Ha IKUBBIC

OpraHUu3MbI

OTkpelTHE TPOTOHAa W  HEWUTpOHA.
Hyxnonnast mogens snpa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. U3oTonsl

7.3.4

7.3.5

Anbda-pacmna. DIIeKTPOHHBIN u
MO3UTPOHHBIA  OeTa-pacman. [amma-
W3IydyeHHe. 3aKOH  PaJMOAKTUBHOTO
pacrnaga

OHeprusi CBS3M HYKIOHOB B  fJIpe.

Anepurie cuibl. Jlegext Macchl sapa

7.3.6

H)lepHBIe PCaKuu. ILCJ'ICHI/IC 1N CHUHTEC3

saep

7.3.7

Anepubli  peaktop.  TepmosinepHBbIit
cunre3. [IpoGneMbl ¥ MEpPCHEKTUBHI
SIIEPHOM  AHEPreTUKU. IKOJOTMYECKHE

aCIEKTHI SNCPHON SHEPTETUKHU




7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
[IO3UTPOHA. dyHnaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudyeckue yCTpOMCTBA:  JO3UMETD,
kamepa BunbcoHa, sAepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YacTHUI] (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IIJTIAHETBI, X BUANMOC IBUXKCHUC

Comueunast cucreMma. llimaHeTbl 3eMHOM
rpynnbl.  [lmaHeTbl-ruranTel M UX
CHYTHI/IKI/I, KapJII/IKOBI)IC IIJIAHCTHI. MaJII)Ie

tena COTHEUHOH CHCTEMBI

Connue, dQorochepa u armocdepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIeparypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
«CTIEKTpaJIbHBIA  KJIACC — CBETHUMOCTbHY.
3BE3abI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS

3BE3/] ITIaBHOI MOCIEN0BATEILHOCTH

8.6

Buyrpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE MIPEICTABICHUS (o]
IIPOUCXOXKIEHNU U 3BoIroLH CoJHIIA U 3BE3 L.

Irtanel JKU3HU 3BE3]T

8.7

Mineunsii Ilyte — nHama [Manaktuka.
CnupanbHass  cTpykrypa  l'amakTuku,
pacnpezneneHue 3BE3N, raza U IbUIM.

Ilomoxxenue wu aBrmkenne CoiHIa B




8.8

lanaktuke. Ilmockas u cdepuyeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoramakTukd U

KBa3apel. YEpHBIE ABIPHI B sAPAX FalaKTUK

8.9

Bcenennas. Pacumpenne BceneHHOM.
3akon XaOOma. PazOeranue ramakTuk.
Bospact u paaunyc BceneHHoii, Teopus
Bosbmioro B3psiBa. Mogenb «ropsiuei

Bcenennoi». PennkroBoe u3nyyenue

8.10

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnsie mpooaeMbl

aCTPOHOMHHU
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