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CrtpykTypa padoueii mporpamMmMbl

1. Coneprxanue yueOHOro IpeMera.

2. Ilnanupyemblie 00pa30BaTEIbHbBIE PE3YIbTATHI.

3. TemaTnueckoe IIAHUPOBAHKE C YKA3aHUEM aKaJeMHUYECKHX YaCOB, OTBOJAUMBIX HA OCBOCHHE
KaXJI0M TeMbl y4eOHOTO MTPeIMeTa M BOSMOXKHOCTh UCIIOJIB30BaHUS 110 3TOW TEME DIICKTPOHHBIX
(mdpoBbIX) 0Opa3oBaTeIbHBIX pecypcoB (nanee — J0P).

4. KanenmapHo-TeMaTn4ecKoe MIIaHUPOBAHUE.

1. COAEP KXAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»
10 KJIACC

Pazngen 1. ®u3uka U MeTOAbl HAYYHOI'0 IO3HAHUSA

®uszuka — Hayka o0 mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Ponb 3KkcniepuMeHTa M TEOPMH B MPOLIECCE IIO3HAHUS IPUPOIBI.
DKCnepuMeHT B QUBHKE.

MonenupoBanue (pU3MYECKUX SIBICHUW M TpoueccoB. HayuHble rumoresbl.
du3nyecKkue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[IpuHLIMT COOTBETCTBUA.

Ponb u mecto ¢u3Nku B (OPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUA.
Cucrema orcuéra. Tpaekropus.

[Tepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTH) H
YCKOpPEHUE MATEPUAIBHOW TOYKH, MX NPOECKIUU HA OCHU CUCTEMbl KOOpJHUHAT.
Clio)keHue nepeMenICHNN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJIMHENHHOe IBrkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U [EPEMEIICHUSA
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM O MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u wactora obparmienus. LleHTpocTpeMHUTEIbHOE YCKOPEHUE.

TexHn4eckrue YCTPOWCTBA M MPAKTAYECKOE IPUMEHEHHE: CIIUJIOMETD,
JIBUKEHHUE CHAPAJIOB, LIETTHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu



Mogenb cuctemsl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBHOKCHUSL.

[IpeoOpa3zoBanne IBMIKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJBHO.

N3mepenne ycKopeHusi CBOOOTHOTO MaICHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, MPONUJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE pPaBHbIE IPOMEXKYTKA BPEMEHM IPH PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3ydenue nBuxKeHUS Tela, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbld  3akoH  HproToHA.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUJIs. MaTEpUalibHON TOUKHU. Tpetnit 3akoH HeroTOHA 17151 MaTepuaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduiueHt tpeHusl.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBud
paBHOBeCHUSA TBEPJIOTO TEIA.

TexHu4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmaluu.



HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHHE CUJI TPEHHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenue aBuxkeHUs1 OpycKa 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanre yCIOBHM paBHOBECHS TBEPIOTrO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMiynsCc MaTepuaibHOM TOUYKHM (Tena), CHUCTEMbl MaTEPHAbHBIX TOYEK.
NMnysibc CHJIBI U U3MEHEHHE MMITYJIbCA TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE IBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOUN SHEPTUMU.

[loTeHunanbHas DHEPIUsl. [loTeHunanbHas SHEprus YIIPYTO
nedhopmupoBaHHoW — nipykuHbl.  [loTeHlManpHass  SHEpruss Tena  BOJIU3U
IIOBEPXHOCTU 3EMIIU.

[loTeHnmanbHple U HENOTEHUHMAJbHblE  cuibl.  CBsS3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXPaHEHUs] MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yuyenue abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOLIBI0 JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHMYECKOW 3HEpTruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysusa. Xapaktep ABUKEHUS W
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U



TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pa3mepsl MoJiekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ n3smepenue. lllkana remmneparyp
Llenbcus.

Mopnene  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpEelHEd KWHETUYECKOM SHEpPruH TEIUIOBOIO JBMXKEHHS dvacTul raza. l[llkama
temriepatyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MeHnneneeBa—Kianelipona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM Ia3e ¢ MOCTOSHHBIM KOJNYECTBOM
BenlecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEPMA, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAKOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OneiThl 10 MU PY3UH )KUIKOCTENH U Ta30B.

Mojens OpOyHOBCKOTO TBUKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXKMOJIEKYJIIIPHOTO
B3aMOJIEUCTBHS.

Monens, nuTroCTprpyroias IpUupoay AaBICHUS I'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJEAIBbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ornpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, JJaBJICHUS U TEMIIEpaTyphl BO3IyXa B HEMl.

HccenenoBanne 3aBUCUMOCTH MEXK]ly TapaMETPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmonnnamuueckass cucrema. BHYTpeHHsAsT 3HEprus TEPMOIMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenust. KonnyecTBo TemnoTsl U padota. BHyTpeHHsIs
DHEPrusg  OAHOATOMHOIO  WACAJIBHOIO  rasza. Buael  Temonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHom mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJIMHAMUKU K H3ompoleccam. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akoH TepmouHamuku. HeoGpatuMocTs npoieccoB B IpUPO/IE.



TeruoBpie  mamubbl.  [IpUHOUNBI ~ OEWCTBHS — TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kodp@uIMeHT MmoiIe3Horo
nevictBus TemtoBo mammHbl. [ukn KapHo m ero ko3¢ dumueHT moae3HOTO
JENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Tejaa MPHU COBEPIIEHHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHusl (BUIECOIEMOHCTPALINS).

W3MeHeHre BHyTpEeHHEN SHEPIruu (TeMIlepaTypbl) Teja Ipu TeIuionepeaaye.

OnbIT 1Mo anauabaTHOMY pACIHIMPEHHIO BO3AyXa (OMBIT C BO3AYILIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne yaenbHOou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u kKoHjeHcanus. Mcmapenue u kunenue. AOCoioTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnmaBienuwe u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckre yCTpPOMCTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYUYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenuve npu nMoHWKEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JlemoHCTpauuss KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa



OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, TUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsaaoB. 3akoH KynmoHa. TodeuHbli AIEKTPUYECKU 3apsia.
Onektpuueckoe mnojne. Hanpsok€HHOCTh  dnekTpudeckoro mnoiid.  [IpuHuun
CYINEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHncatop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.

TexHudeckue yCTPOMCTBA M IIPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mMepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 y4acTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHUBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, MAapALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAs CHJIAa U BHYTPEHHEE COMPOTUBJIECHHWE WCTOYHHKA TOKA.
3akoHn Oma 11 oJaHOM (3aMKHYTOM) 3yieKTpudeckoi nenu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U IpUMECHass  MPOBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  dAJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH AHO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN THO]], FaIbBaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepHraa.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[Ipssmoe wW3MepeHHe JIEKTPOIABWKYIIEH cwibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsa U NpOBOJANMOCTb BO3IyXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HabGmronenne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIlIeCTBISETCS C
y4€TOM COJEpKAaTEIbHBIX MEKIIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIH (akT, rumores3a, (uanMyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napaboa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddys3us, ocMoc,
TEIUI000MEH >KUBBIX OPraHU3MOB (BUAbI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE ABJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATEb BHYTPEHHETO
cropasusi, maponasi TypOuHa, OBITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
IOJy4€HUsT COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AJIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

Koumponvnwvie pabomut

1. Cmapmosas ouacnocmuyeckas paboma
2. Kontponbhas padota Nel «Kunemartuka. J[uHamuka. 3aKOHbI COXpPaHEHUS B
MEXAHUKE
3. KonrponbHas pabora Ne2  «MonekynspHas  ¢usnka.  OCHOBBI
TEPMOAUHAMUKI
4. KontponwHas padora Ne3 «3nexrpocratuka. [IoCTOSIHHBINA IIEKTPUUECKUIA
TOK. TOKH B pa3jInuHBIX Cpeax»
5. Umoeosas konmponvuas paboma
11 KUIIACC
Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznumnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  TOCTOSAHHBIX  MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUU. KapTuHa NMHUNA MarHUTHON
VHIYKLHAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKIHU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAlIPABJICHHE.

Cuna Jlopenua, €€ MOIyJib U HalpaBlieHHe. J[BUXKEHNE 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.



SIBeHne AnEeKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKUUU. OJEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanest.

BuxpeBoe »IEKTpUYECKOE TOJIe. OJEKTPOABIKYIIAA CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIEGHHME CAMOMHIYKUMW. OJEKTPOABWXKYILIAS CHJA
CaMOWHYKIIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckrue yCTpOMCTBA M NPAKTAYECKOE IPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapPHBIX
YaCTHL, UHyKIIHOHHAs [1E€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IIOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOM MHAYKLIHH.

IIpaBuo Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIMH OT CKOPOCTH WU3MEHEHHS
MarHUTHOI'O MOTOKA.

SIBreHnEe cCaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopvlie pabomwl

M3yueHne MarHuTHOTO IOJISl KaTyIIKH C TOKOM.

HccnenoBanne NeUCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUNMHbIE KOJ1€0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konebanws. [lepuona, wacrora, amrmumryaa u (aza KoieOaHUU.
IIpy>XKMHHBI MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpEe. AHAJOTHS MEXKIy MEXaHUUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KosieOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.



[IpencraBienne o 3aTyxaronmx KoJieOaHUSX. BhIHYKIEHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHyKAeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennpiii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaoGmronenne 3atyxaromux KojJeOaHuH.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUH.

Habnronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcnuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu MOCNEeNOBAaTENIbHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUU AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENM U3 [OCJEI0BATEIbHO
COEIMHEHHBIX KOHIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAaZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacmpocTpaHeHuss W JyIMHA BoJIHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u nuppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyYEHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPpaKCHHUE, MpeoMJIeHUe, NoJisapu3anus, Judpakius,
unTepdeperius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.



DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHUYecKue YCTpONCTBa M MNPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-nieys.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTpaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGmonenue orpaxkeHus: U MpeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepenunu u audpakiuid MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanre  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpa)K€HUeE,
pesoMIIEHUE, NoJspu3anus, AMppakuus, HTepdepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoimHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEeUHBIM HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cera. CioXHBIN cocTaB 0eoro cBerta. LIBer.

ColOuparomue U pacceuBaromue JuH3bL. ToHKas JnwmH3a. DokycHoe
pacCTOsIHME W ONTHYEcKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmysia TOHKOW JIMH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepeniuuss cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOMIOACHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapuszanus csera.

TexHruuecKkue yCTpOMCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OINTHKA, AUPPAKIIMOHHAS PELIETKA, TOJSIPOHI.

Jlemoncmpayuu



[IpsiMonuHEHOE paclpoOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA.
OnTuyeckue nprudOpBHI.

[TonHOe BHYyTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIECKOna.

Hab6mronenune naTepepeHinm cBera.

Hab6mronenune nudpaxium ceeta.

HabGmronenue nucnepcuu cBera.

[TonydeHue cuekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue ciekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIETKY.

HaOmnronenue noyisipuzaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MepeHne noka3aress npesioMJICHUs CTEKIIa.

HccnenoBanrie CBOMCTB M300payKeHU B JIMH3AX.

HaOGmronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEUHUAIIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETA B BAKyyMe€, PUHIINI OTHOCUTEIIbHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHU U COKpalleHUe
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPruel U UMITYJILCOM PEISTUBUCTCKON YaCTULIBI. DHEPIrus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprUu (HOTOHA C €70 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dboroaddekra. YpapHenue DiiHmTeiHa 11 porodrddexra. «KpacHas rpaHuia
dbotoarddexra.

JlaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®otorh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTod(deKTa.

CBeToauon.



Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
[InanerapHas mopenb aroma. [loctynatel bopa. M3nyueHne W TOTIJIONIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha JIpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBBIE cBOViCcTBa yacTull. Bosnsl ne bpoiiis. KopycKynsipHO-BOJIHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyecknue yCTpOHCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JImHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

Habnronenue TMHeHYaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOEHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO wu3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4deHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M3oromnsl.

Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIM Oera-pacnaa. I['amma-
U3JIyyeHue. 3aKOH PaJuOoaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B simpe. Snepubie cuibl. JledexT maccer sapa.

Snepnsbie peakunu. [lenenue u cuHTe3 saep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [Ipobnembl W TEPCHIEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtonpl HAOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHpamMeHTalbHbIe B3aUMOJIeHCTBUS. EAMHCTBO (hr3nuecKoi KapTHHBI MUpa.

TexHuueckue yCTpoMCTBa U MPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



HccnenoBanue TpekoB 4acTHI] (II0 TOTOBBIM (oTOrpadusim).
Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Ortarbl pa3BUTHs acTpoHOMUHM. [IpHKiIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JIBH>KCHUE.

ConnHeuHas cucrema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaJbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKACHUN U dBomonnu CosHIa U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunbiii IlyTe — Hama I'amaktuka. Ilonmoxenuwe u aBwxkeHue CosHIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajgakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3IIyYEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnble mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nabnooenus

Hab6mronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUN I ONPEIeNICHUs MOJI0XKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro NOoayIapus U ipKue 3BE31bI.

Hab6nronenus B Teneckon JlyHsl, mianet, Maeuynoro Ilyru.

Oo6o0maroiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIbHON M ATUYECKOU cepax MesaTeTbHOCTH YEIOBEKa, POJib U MECTO (U3UKU
Y aCTPOHOMHUHU B COBPEMEHHOWN HAyYHOH KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUNW O (PU3NUECKON KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocyliecTBIsiETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAy4YHBIA (pakT, TUMOTe3a, (Pu3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOIEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.



Mamemamuxa: pemIEHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
byHKIMA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOEC
TOXJIECTBO, BEKTOPbI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEyTrOJbHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAINIMYECKAs] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYECKOM PEIIETKU, CHEKTPaJbHBIN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3JIEKU MAarHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: IJHWHUM DBJIEKTPONEpPEAad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.

Konumponvnsie padomut

1. Bxoowas konmpoavuas paboma

2. KontponbHas pabota Nel «MarautHoe mosie. DNeKTpOMarHuTHas HHIYKIUSD
3. KontponbHas padota Ne2 «Konebanus 1 BOJHbBD»

4 KourponsHas padora Ned «Onruka. OCHOBHI CIENMAIBHONH TEOPUH

OTHOCHUTEIIbHOCTH»

5. KonrposnbHas padora Ne4 «D1eMeHTbI aCTpPOHOMHUH U aCTPODUZUKI»
6. Umoecosas konmpoavuas paboma



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro nmpeamera «Ou3nkay JA0HKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICNICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYAsA ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ pEIICHHS, HaXOJIWUTh apryMEHThI I JOKa3aTehCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7ayd B 00pa30BaTEIILHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOMCK, aHaJIu3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPTraHU3AIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4ETOM Ha3HAYCHUS WHPOPMAIIMH U TIESJICBOM ayIUTOPHH, BEIOMpAst ONITUMAJILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NESITEIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB ¥ BOBMOXKHOCTEH KaXkJJ0TO WeHa KOJUICKTUBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE TOBEJACHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIIbHOCTh B 00JACcTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuMpsATh paMK{ y4eOHOTO TIpeIMETa HA OCHOBE JIMYHBIX MPEANOUTCHUMH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(hU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  KakK  OCO3HAHHUS
COBEpILIAEMBbIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, MX pPE3yJbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apTryMEHThl APYrUX IMpU aHalIW3e pe3yJbTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
OMOITMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATEHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniry obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEINO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pPelIeHn: (PU3NIeCKux 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUKEHUE 10 OKPYKHOCTH, HHEpIuS,
B3aumojencTeue Ten, 1uddysus, OpOyHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIIAPEHUE, KOHACHCAIIUS, IUIABJICHUE, KPUCTAIIU3AIUs, KUIICHHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIWYUHBI:
KOOpAMHATa, NyTh, MNEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(bU3UYECKUIT CMBICT MCIOJIb3yEMbIX BEIUYMH, MX OOO3HAUYECHUS W EIUHMUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyUYECHHBIE TEIUUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPTys XaOTHYECKOrO JBMXKCHUS MOJICKYJ, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBSA3BIBAIONIUE JAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE M0JIe, HANPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU  OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECChI U SIBICHUS, UCTOJIBb3Ys (PU3NUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3idyaTh CIOBECHYIO



(GOpMyYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUA U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEIACHUU UCCIEIOBaHUN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOIO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIYYE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JJOTHUYECKH HEMTPOTHUBOPEUHUBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TMPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMECHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAyIHO-TIOMYJIAPHON MHGOPMAIIHNH, TTOTYyYEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKU, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpA, B PA3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sijpa MpU PEIICHUH (PU3UUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJIECHCTBHE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W TOOJsApU3alus CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYIO  TMPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSTHUE W
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHEMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHl, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalijIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amnepa u cuibl JIopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHU: MPU 3TOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISATH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BBIOMpaTh (PU3UUYCCKYIO MOJCIb, BBIICIATh (DU3UUECCKHE BEIMIMHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IICTMIOYKY PAaCCyXICHUH C ONMOpOW HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIUH, TTOTYYCHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECCKH aHAIM3UPOBATH MOTy4aeMyr0 HH()OPMAIIHIO;

OOBSCHATh TPHWHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHUS WX OS30MaCHOTO MCIOJIb30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPY)KAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0pPOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYyIIC C BBIIOJHCHHEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



3. TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM AKAJEMHUYECKHUX
YACOB, OTBOJIUMBIX HA OCBOEHUE KAXKJIOH TEMbI YYEEHOTI'O
IPEIMETA M1 BO3MOKHOCTH UCITIOJIb30BAHUS 11O 3TOM TEME
IJIEKTPOHHBIX HU®POBBIX) OBPA30OBATEJIBHBIX PECYPCOB (JAJIEE

20P)
10 KJIACC
HaumenoBanne KosinyecTBO 4acoB JJIeKTPOHHbIE
Ne pa3uesioB u (ungposbie)
Konrpoabuble IIpakTHyeckue
n/n TeMm 3cero o0pa3oBaTe/ibHbIE
padoThI padoThI
NMPOrpamMMbl pecypchl
Pa3zjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®usznka u
11 METO/IbI 5 n bu6mmoreka [IOK
' Hay4YHOTO https://m.edsoo.ru/7f41bf72
MO3HAHUS
Wroro no pazneny 2 1
Pa3nen 2. Mexanuka
bubmuorexa [JOK
2.1 K 5
HHEMATII https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 7
Hlunamika https://m.edsoo.ru/7f41bf72
3aKOHBI Eub 10K
nonnoTeka
2.3 6 1 1
COXPAHCHILE https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no paszneny 18 1 1

Pa3nea 3. Mosekyasipuast pu3nka 1 TepMOIUHAMHUKA

OCHOBEBI
3q | MOTEKyIIpHO- 9 1 bubnuoreka [IOK
' KMHETHYECKOM https://m.edso00.ru/7f41bf72
TEOpUH
39 OcHOBBI 1 bubmuotexa [JOK
' TEPMOANHAMUKHI 10 https://m.edsoo.ru/7f41bf72
ArperatHble
COCTOSIHUS Bt 1IOK
HOJINMOTEKA
3.3 . 5
pertectia https://m.edsoo.ru/7f41bf72
(OF:k10):)8(5
MEPEXOIbI
n 1
TOTO TI0 pa3Aeiy 24

Paznen 4. DaekTpoanHaMuka



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

4.1  DnexrpocraTHKa bubmmorexa LIOK
10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
ANEKTPUYECKUAN
4.2 ToK. Toku B bubmorexa OK
12 https://m.edsoo.ru/7f41bf72
pa3Iu4YHBbIX
cpemax
Hroro no pazgeny 22
PeszepBHOE Bpems 2
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOT'PAMME



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

11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne  HaummeHoBaHme
(uudposbie)
n/  pasgenoBuTeM = Bcer  Koutpouabn IpakTHyeck
oOpa3oBaTejibHbIE
n NporpaMmel 0 ble padoThI ue padoTsl
pecypchbl
Paznea 1. DiiekTpoauHamMuka
MaruuTtHoe
Hoste bub6nmoreka [IOK
1.1 ] 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMAarHuTH 97¢
asg UHAYKIUS o
HWroro no pazneny 11 1 3
Pa3pen 2. Kojie0anus u BOJIHBI
MexaHHYEeCKHE U bu6nmorexa LIOK
2.1 | >neKTpOMarHUTHBIE 9 1 https://m.edsoo.ru/7f41c
KoJIeOaHus 97c
MexaHHYEeCKHE U bu6nmorexa LIOK
2.2 | DIEKTPOMarHUTHBIC 5 1 https://m.edsoo.ru/7f41c
BOJIHBI 97c
bubmuoreka [{OK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no paszneny 24 1 4

Pa3nes 3. OcHOBBI cienUAJILHOM TeOPHU OTHOCUTEIbHOCTH

OcHOBBI
CHeLHATEHOM bubmmoteka IIOK
3.1 4 1 https://m.edsoo.ru/7f41c
TEOpUHn
97c
OTHOCHUTEIIEHOCTH
Hroro no paszneny 4 1
Pa3nen 4. KantoBas puzuka
DJIEeMEHTHI but6mmoreka [IOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKU 97¢
but6mmoreka [IOK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41c
97c
but6mmoreka [IOK
4.3 ATOMHOE SApO 5 1 https://m.edsoo.ru/7f41c
97c
Hroro no pazneny 15 1

Pa3znen S. DiieMeHTbI ACTPOHOMUM U ACTPOPUZUKH



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

OJIEMEHTHI but6mmoreka [IOK
51 aCTPOHOMUU U 7 https://m.edsoo.ru/7f41c
actpou3uku 97c
Hroro no pazgeny 7

Pazgen 6. O0001maromee noBTOpeHue

6.1 O0o0maroree
' HIOBTOPEHHE

bubnunoreka LIOK
https://m.edsoo.ru/7f41c
97c

Hroro no pazneny

Pe3epBHOE Bpemst

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Pasznen
. Tema ypoka Kosmuecrpo | Ilmanosas dakTHyecKas
YpPO | Kypca/koJi- 0P
4yacos aara aara
Ka BO 4aCOB
Paznen 1. bubnuotexa [JOK
®usnka — Hayka o npupone. Hayunsie MeToasl
1 dusnka u https://m.edsoo.ru/ff0 1
MO3HAHMS OKPYIKAIOIIET0 MUPa
METObI c32e2
HAaY4YHOI'O Ponb u mecto pusuku B popMupoBanuu bubmmoreka [JOK
2 [O3HaHUs, COBPEMEHHOMN HAy4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0 1
24, [IPAKTHYECKOMN JEATEILHOCTH JIFOCH c33e6
bu6mmoreka [IOK
3 CraproBas quarHoctTuueckas pabora https://m.edsoo.ru/ff0 1
3620
Mexanundeckoe apmxeHne. OTHOCUTEIbHOCTh
MeXaHU4eCcKoro ABmxkeHus. [lepemenienue bubmorexa LHOK
4 ' ’ https://m.edsoo.ru/ff0 1
CKOPOCTb, YyCKOpeHHue. PaBHOMepHOE £3508
NPAMOJIMHENHOE JBUKECHHUE.
Paznen 2.
MexaHuxka, ) bubmuoreka [JOK
5 184 PaBHOyCKOpEeHHOE PSIMOJIMHEMHOE ABUKEHUE https://m.edsoo.ru/ff0 1
c372e
bu6nmoreka [JOK
CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO
6 H:; A P A https://m.edsoo.ru/ff0 1
fraze c39cc
KpuBonuneiinoe npuxenue. [[prmxkenue bubmorexa LOK
7 P ] https://m.edsoo.ru/ff0 1

MaTepuatbHON TOYKH 110 OKPYKHOCTH

c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

[Ipunuun otHocuTenbHOCTH ["anuest.
HNuepumansubie cuctembl otcuerta. [lepBbiit
3akoH HproToHa

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c3be8

10

Macca tena. Cuia. IlpuHuun cynepno3unuu
cui. Bropont 3akoH HeroToHa 11711 MaTepraIbHON
TOUYKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c3be8

11

Tperuii 3akon HeioToHa /19 MaTepuamIbHBIX
TOYEK

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c3be8

12

3aKoH BCCMHPHOI'O TAT'OTCHUS. Cuna TsHKeCTH.
HepBaﬂ KOCMHYCCKaA CKOPOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
¢3d00

13

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c3el8

14

Cuna tpenus. Koappuuuent tpenuns. Cuna
COIIPOTHUBIICHUS IPU ABW)KEHUH TEJA B
KHUJIKOCTHU WIN ra3e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c3f76

15

[ToctymnarenbHOE M BpaljaTeabHOE IBUKEHUE
abCoMIOTHO TBEPIOTO Tena. MOMEHT CHITBL.
[iteuo cumel. YciioBus paBHOBECUS TBEPAOTO
Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c41a6

16

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMl'Iy.TIBC CHIIBL. 3aKOH
COXpPaHCHUSA UMITYJIbCA. PeakTuBHOE ABHXKEHHE

but6mmorexa [IOK
https://m.edsoo.ru/ff0
c43d6

Pa6ota u mourHoCTh cuitbl. Kunetnueckas
SHeprus MaTepuaabHOW ToukH. Teopema 06
M3MEHEHUU KMHETUYECKOU SHEPrUuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c4502



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

[TorenumaneHas sHeprus. [loreHnnanpHas
SHEprus ynpyro aeopMupoBaHHOMN MPYKUHBI.

bubmuoreka [JOK

17 https://m.edsoo.ru/ff0
[ToTenunanpHas sHeprus Tena BOIU3U c461a
ITOBEPXHOCTH 3eMIIU
[ToTennmanbHble U HETIOTEHIIUATBHBIE CHUIIBI.
bubmuoreka [JOK
CBs13b pabOTHI HEMOTEHIMATBHBIX CHII C
18 . https://m.edsoo.ru/ff0
M3MEHEHUEM MEXaHUYECKON IHEPIUU CUCTEMBI c478¢
TeJl. 3aKOH COXPAHEHHSI MEXaHMUECKOU SHEpruu
JlaboparopHas pabota «lccienoBanue CBSI3U
. bubnuorexa [JOK
paboThI CUITBI C U3MEHEHHEM MEXaHUYECKOM
19 https://m.edsoo.ru/ff0
SHEPTUHU TeJla Ha IPUMEPE PaCTsHKEHUS c478¢
PE3UHOBOTO JKI'yTa)»
b K
KonTponbnas padora Nel «Kunemartuka. nomotexa [0
20 https://m.edsoo.ru/ff0
Jlunamuka. 3aKOHBI COXpaHEHUSI B MEXaHUKE)
c4b74
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO- bu6mmoreka [JOK
21 KUHETHYECKON Teopuu. bpoyHoBckoe nBuxkeHue. | https://m.edsoo.ru/ff0
T dysus c4dc2
XapakTep ABUKEHUS U B3aUMOJACUCTBUS YaCTHL] bubnuoreka [IOK
22 Paznen 3. BelecTBa. Mojiesin CTpOCHHS Ta30B, JKUJIKOCTEH https://m.edsoo.ru/ff0
Monexynsip | ¥ TBEPABIX TEI c4dc2
Hast pusmKa bubmuorexa [JOK
Macca monekyin. KonuyecTBo BemiecTsa.
23 " https://m.edsoo.ru/ff0
[TocTostHHast ABoraapo
TepMOJINHA c4dc2
MuKa, 2449 N bubmuorexa [JOK
TenmoBoe paBHOBecue. Temneparypa u eé
24 https://m.edsoo.ru/ffo
n3Mepenue. [Ilkana remneparyp Llenscust
c4dc2
o5 Wneanbusiii raz B MKT. OcHOBHOE ypaBHEHME bubnuotexa [JOK

MKT

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

26

c4fde

27

AOGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
KHUHETUYECKOUM SHEPTUu JBUKEHUS MOJICKYII.
VYpasuenue MenpeneeBa-Knanelipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0
chlle

28

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cblle

29

JlaboparopHas pabdora «lccnenoBanue
3aBUCUMOCTH MCKIY MapaMeTpaMn COCTOAHUA
Pa3peKEHHOTO ra3ay

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c5blle

30

W3omporieccsl B uaeanbHOM raze u ux
rpaduyeckoe npeacTaBieHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c570e

31

BHyTpeHHss dHEprus TepMOJUHAMUYECKON
CUCTEMBI U c11oco0bl €€ n3mMenenus. Konnuectso
TEIUIOTHI U paboTa. BHyTpeHHss sHEeprus
OJIHOATOMHOT0 HJICAJIBHOTO Ta3a

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c5952

32

Buasl Tenonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c5c36

33

VY nenpHas Tem0éMKOCTh BerecTBa. KonnuecTBo
TEIUIOTHI MPH TeIuIonepenaye. AnnadaTHblii
poIiecc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c5c36

34

[IepBblil 3aKOH TEPMOAVMHAMUKH U €T0
IIPUMEHEHHE K U30MpoLeccam

bubmuorexa [JOK
https://m.edsoo.ru/ff0
chefc

HeoOpatumocTs nporieccoB B mpupoae. Bropoit
3aKOH TCPMOJUHAMHUKHN

bubmuoreka [JOK
https://m.edsoo.ru/ff0
€6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

35

36

[Tpunun pevicreus u KII/ TernnoBoi MalinHbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c600a

37

[ukn Kapno u ero KIT/]

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c600a

38

DKOJIOTHYECKHE HpO6HCMBI TCIIOOHCPICTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c600a

39

O6o6maromuii ypok «MomnekymsipHas (hu3uka.
OCHOBBI TEPMOIUHAMUKID)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c6938

40

KonTponbnas padota Ne2 «MomnekynsipHas
¢u3uka. OCHOBBI TEPMOJUHAMUKI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c6a50

41

[TapooOpazoBanue u konaeHcauus. Mcnapenue u
KUTIEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c63b6

42

AOCOII0THAs M OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. HacelmenHslil nap

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c64d8

43

Tsépnoe teno. Kpucraminueckue u amopgpHsie
Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
XKunkue kpucramisl. CoBpeMeHHbIE MaTEPUAIbI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
c65f0

44

IInaBneHue u KpucCTallIn3alus. VY nenpHas
TCIJIOTA ITJIaBJICHHA. CY6JII/IMaL[I/I$I

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0
c6708

VYpaBHeHHE TEIJIOBOTO OaaHca

bu6mmoreka [{OK
https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

c6820

45

46

47

48

49

50

o1

52

53

54

Paznen 4.
OnexTpoau
HaMMKa,
224,

DnekTpuzanus Tel. DIeKTpuueckui 3apsa. Jsa
BH/JIA DJIEKTPUYECKHX 3apsI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cbbcc

HpOBO,I[HI/IKI/I, AUDJICKTPUKHU U IMOJIYIIPOBOAHUKH.

3akoH COXPAaHCHUA IJICKTPHUICCKOI'0 3apdaa

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cbbcc

B3anmopeiictBue 3apsnoB. 3akoH KynoHa.
TodeuHblid IEKTPUIECKUI 3apsi]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cbeced

Hanpsk€HHOCTD 371€KTPUYECKOT0 MOJIS.

[IpuHIUI cynepno3unuu 3JIEKTPUIECKUX MTOJIEH.

JInany HanpsHKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c6df2

PaboTa crit 371eKTpoCTaTHUeCKOro MmoJisl.
Ilorennuan. Pa3HocTh NOTEHIINATIOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c6f00

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM IT0JIC. I[I/IBJIGKTpI/I‘ICCKaH
IMPOHUITACMOCThb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7018

OnexTpoémkocTs. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c7126

ONEKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c72c0

JlaGopatopHnas pabora "HM3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0
c72c0

[TpunHIMTT NEWCTBUSA U IPUMEHEHUE

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

55

KOHJIEHCATOPOB, KOMMMPOBAJILHOTO amnmnapara,
CTpyHHOTO MpHUHTEpa. DIIEKTpOoCcTaTHUYeCcKas
3amuTa. 3a3eMJIeHHE AIEKTPOIpuOopoB

https://m.edsoo.ru/ff0
c72c0

56

DNEeKTpUUECKUN TOK, YCIIOBUS €TI0

cymectBoBanus. [locrossuubiii Tok. Cuiia Toka.
Hanpsioxenue. Conporusienue. 3akod Oma st

y4dacCTKa Iciiun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c72c0

57

HOCJIGZ[OBaTeJH)HOG, napajjiCjibHOC, CMCIIAHHOC

COeIMHEHUE NMPOBOIHUKOB. JlabopaTopHas
pabora «/3y4yeHrne CMeIIaHHOTO COEeMHEHHS
PE3HCTOPOB

bubmuorexka [JOK
https://m.edsoo.ru/ff0
c74f0

58

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jxxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7838

59

3axon OMa 1 OJIHOM (3aMKHYTOH)
2eKTpU4ecKoi nenu. KopoTkoe 3aMbIkaHue.
JlabopaTtopHas paborta «M3mepenne IJ1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c7ael

60

DneKTpOHHAas IPOBOAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPaTyphl.
CBepxnpoBOIMMOCTb

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c7ael

61

OnexTpuuecKkuil Tok B Bakyyme. CBolicTBa
3JIEKTPOHHBIX MTyYKOB

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0
c7ael

[TonynpoBoAHUKH, UX COOCTBEHHAS U
IIpUMeECHas MpOBOAUMOCTb. CBOMCTBA P—N-
nepexoza. IloxynpoBogHIKOBBIE TPHOOPEI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c84ae



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
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https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DNEeKTPUYECKHUI TOK B pacTBOpax M pacruiaBax bubmuoreka [JOK
62 AJICKTPOJIUTOB. DIEKTPOIUTHYCCKAS https://m.edsoo.ru/ff0 1
JUCCOITHAITUS. DIIEKTPOJIU3 c82ba
. . bubnmoreka [JOK
DnexTpuueckuii Tok B razax. CaMocTOSTeNbHbII
63 . https://m.edsoo.ru/ff0 1
Y HECAMOCTOSTENbHBIN pa3psia. Moinus. [1nazma
c84ae
KontponsHas pabora Ne3 «3nekrpocraThka. bubnuoreka [IOK
64 [TocTossHHBIN 2JIEKTpUYECKUI TOK. TOKH B https://m.edsoo.ru/ff0 1
PAa3IAYHBIX Cpeaax» c8a8a
DneKkTpuyecKue MpruoOophl U YCTPOMCTBA U UX bu6mmoreka [JOK
65 IIpakTH4YECKOoe TpuMeHenune. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0 1
0e30IIacHOCTH c86fc
bubmuoreka [JOK
66 O6006maromuit ypok «IeKTpOIUuHAMUKA https://m.edsoo.ru/ff0 1
c88be
bu6mmoreka [JOK
67 Hrorosast konTpoabHas paboTa https://m.edsoo.ru/ff0 1
c8c56
Peseps, 2u
PesepBHblIil ypok. O600maomui ypok no remam bubmorera [JOK
68 ’ https://m.edsoo.ru/ff0 1
10 xnacca
c8f6e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
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11 KJIACC

Ne Paznen
Tema ypoka Koauyecrso | Ilnanosas PaxkTHYecKas
YpPO | Kypca/koJi- 0P
4acoB aarTa aarTa
Ka BO 4acoB
[TocTossHHBIE MArHUTHI U UX B3aUMOJICHCTBUE.
MaruuTHOe noJsie. Bektop MarHuTHOM
N bubnmoreka [JOK
UHAYKIWU. JIMHUY MarHUTHON MHTYKIIUH.
1 https://m.edsoo.ru/ff0 1
MarnuTtHO€e nojie TPOBOJHUKA ¢ TOKOM. OTBIT o778
Opcrena. BzanmoaelicTBre NpOBOAHUKOB €
TOKOM
bubmuoreka [JOK
2 Bxoanas konTponpHas padbora https://m.edsoo.ru/ff0 1
c98fe
JlabopaTtopHas pabota «3yueHne MarHuTHOTO bubmmorexa HOK
3 oI5 KATVIIKH ¢ TOKOM: https://m.edsoo.ru/ff0 1
Paznen 1. y c98fe
DnekTpoau N
JleficTBrE€ MarHUTHOTO TOJIL HA MPOBOJIHUK C
HaMUKa, bu6mmoreka [IOK
tokoMm. Cuia Amnepa. JlaGopaTopHas paborta
4 11g . https://m.edsoo.ru/ff0 1
«HccnenoBanue AEUCTBUS TOCTOSHHOTO £9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBMEe MarHUTHOTO ITOJIST HA JBHXKYILYIOCS bu6mmoreka [IOK
5 3apspkeHHy1o yactunyy. Cuna Jlopenna. Pabota https://m.edsoo.ru/ff0 1
cuisl JIopeHna c9df4
DnekTpoMarHuTHas HHAyKnus. IToTok BekTopa bubmmoreka [JOK
6 MarHuTHON MHAYKIMHU. D/JC nHIyKunu. 3aKoH https://m.edsoo.ru/ff0 1
3JIEKTPOMArHUTHON MHAYKIMHU Dapanes c9df4
Jlaboparopnas pabota «VccrnenoBanue sBIeHUs bubmmorexa [OK
7 https://m.edsoo.ru/ff0 1

QJICKTpoMar HUTHOH HHIAYKIOUW»

cals0
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NunyktuBHOCTh. SBNeHue camounaykuuu. IC

bubmuoreka [JOK

8 CaMOMHYKIUU. DHEPIUsi MArHUTHOTO TTOJIS https://m.edsoo.ru/ff0
KaTyIIKHA C TOKOM. DJEKTPOMArHUTHOE T0JIE ca600
TexHuueckue ycTpoiucTBa U UX NPUMEHEHHUE:
bu6mmoreka [JOK
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,
9 https://m.edsoo.ru/ff0
3JIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX ca600
4aCTUL, MTHAYKIIUOHHAS I1€Yb
. b K
O6o06maromuii ypok «MarautHoe mosie. nomiotexa O
10 https://m.edsoo.ru/ff0
DneKTpoMarHuTHast MHIYKIUS
cab82
b K
KonTponbnas padora Nel «MarautHoe noue. nomorexa 10
11 https://m.edsoo.ru/ff0
DneKTpoMarHuTHasi UHIYKIUS»
cad58
CB0OOIHBIC MEXaHHUYECKHE KOICOaHusI.
bu6mmoreka [JOK
[Mapmonunueckue konebanus. Y paBHEHHE
12 . https://m.edsoo.ru/ffo
rapMoHHUYecKUx Kosiebanuil. [IpeBpaienue cafos
SHEPTUH
JlaboparopHas padota «ccnenoBanue Bbubnuorexa LIOK
13 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUit rpy3a https://m.edsoo.ru/ff0
Pasnen 2. Ha HUTH OT JUTMHBI HUTH U MacChl TPy3a» caf06
KoneGanus | Konebarenbubiii KouTyp. CBOGOIHBIE
1 BOJIHBI, DJIICKTPOMAarHUTHLIC KoJIe0aHus B HICAILHOM bu6mmorexa [JOK
14 24y K0J1€0aTeILbHOM KOHTYPE. AHAIOTHS MEXKILY https://m.edsoo.ru/ff0
MEXaHUYECKUMHU U DIIEKTPOMAarHUTHBIMU ch820
KOJICOaHUSIMH
bu6mmoreka [JOK
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU
15 https://m.edsoo.ru/ff0
B UJIAIbHOM KOJIe0aTeTbHOM KOHTYpe
ch9c4
16 [IpencraBnenue o 3aTyxaromux KojaeOaHHUsX. bubnuorexa [IOK



https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0cb9c4

17

BrInyXIeHHBIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeIHYX/IeHHBIC 2JICKTPOMArHUTHHIC
KOJIeOaHusA

https://m.edsoo.ru/ff0
chb86

18

Ilepemennsblil Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO
TOKa. AMIUINTYTHOE U JEHCTBYIOILEE 3HAYCHHE
CHJIBI TOKA U HaNPsKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
chd34

19

20

Tpanchopmarop. [IpoH3BOACTBO, Hepenada 1 bubmnorexa LIOK
. . https://m.edso00.ru/ff0
IOTpeBIICHHE HIEKTPHIECKO SHEPruH
chd34
VCTpONCTBO U IPAKTHYECKOE IIPUMEHEHHE Bu6nnoreka LIOK

AJIEKTPHYECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKa, IMHUN dJIIEKTponepeaay

https://m.edsoo.ru/ff0
cc324

21

DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
aeKTpo3Heprun. Kynbrypa ucnosnp3oBaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU

bubmuoreka [JOK
https://m.edsoo.ru/ff0
chd34

22

MexanudecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts
pacrnpoCcTpaHEeHHs U JUIMHA BOJHEL. [lonepeunbie
Y TIPOJIOJTbHBIEC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ccab4

23

3ByK. CKOpOCTh 3BYyKa. | pOMKOCTB 3ByKa.
Bricota Tona. TemOp 3Byka

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cccOc

24

DNeKTpOMarHUTHHIE BOJHBI, UX CBOICTBA U
ckopocTs. [IIkana 371eKTpOMarHUTHBIX BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ff0
ccfel

[TpuHIUIIBI PaANOCBA3U U TEIECBUACHUA.
PazButue cpencts cBsa3u. Paguonokamms

bubmuoreka [JOK
https://m.edsoo.ru/ff0
ccfel
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26

KonTponbnas padora No2 «Konebanus u
BOJIHBD»

bubmuorexa [JOK
https://m.edsoo.ru/ff0
cc6f8

27

[IpssMonMHENHOE pacIIpOCTPAHEHUE CBETA B

OHOpPOAHOM cpeze. ToueuHblid HCTOYHHK CBETA.

JIy4 cBeta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd350

28

OTtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS CBETA.
[TocTpoenue n300pakeHui B IIIOCKOM 3epKajie

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cd4e0

29

[Ipenomienue ceera. [lonHOE BHyTpeHHEe
oTpaxxeHue. [IpenenbHbIil yroi nojaHoro
BHYTPEHHETO OTPAXKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cd7f6

30

JlaboparopHast pabota «3Mepenne mokaszaremis
MPEJIOMIICHUS CTEKIIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cd67a

31

JIunsel. [ocTpoenne nzodpaxeHuii B TUH3E.
®opmyJia TOHKOHM JUH3bI. Y BEJIMYEHUE JTUH3BI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cddle

32

JlabopaTtopHas pabota «MccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cddle

33

Hucnepcus ceeta. ClokHBIN cocTaB 06€10ro
csera. L[Ber. JJaboparopHas paborta
«Habmoienne aucnepcun cBeTay

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
cddle

34

Wntepdepennus ceera. Audpakius cera.
JudpakimonHas pemeéTka

but6mmorexa [IOK
https://m.edsoo.ru/ff0
ced22

[TonepeunocTh cBETOBBIX BOJH. [lonspuzanus
CBETa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
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cf02e

Ontuyeckre mpuOOPHI M yCTPOHUCTBA U YCIOBUS

bu6mmoreka [JOK

35 https://m.edsoo.ru/ff0
nx 0e3011acHOro MPUMEHEHHUS
cf02e
['panuLIBI TPUMEHUMOCTH KJIIACCUYECKOU bu6mmoreka [JOK
36 Mexanuku. [locTynarel cienranibHON TEOPUH https://m.edsoo.ru/ff0
OTHOCHUTEIILHOCTH cf862
Paznen 3. bu6mmoreka [IOK
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 OcHoBBI https://m.edsoo.ru/ff0
.| 3amennenue BpeMeHU U COKpAIICHUE JUTUHbI
cHenuaIbHON cfa42
TEOpUH OHeprust 1 UMILyJIbC PEISITUBUCTCKOM YaCTUIBL. bu6mmoreka [JOK
38 OTHOCH- CBsi3b MacChl C SHEPTUCH U UMITYJIHCOM. https://m.edsoo.ru/ff0
TCJILHOCTH, 4y 3Hepr1/1;[ IIOKOS cfc68
bu6mmoreka [{OK
KonTponbnas padora Ne3 «Onrtuka. OCHOBBI
39 P . b https://m.edsoo.ru/ff0
CHELUAaIbHON TEOPUU OTHOCUTEITBHOCTH
cf6f0
®oronsl. opmyina [Inanka. Dueprus u bubmorera [JOK
40 My BC GoTONA https://m.edsoo.ru/ff0
y cfel6
OTtkpeiTHE U HccienoBanue Gorodddexra. bubmiorexa LHOK
41 https://m.edsoo.ru/ff0
Pasnen 4. Omeiter A. I'. Ctonerosa offca
Ksanrosas 3akonbl poTtorddexra. YpaBHeHHE DUHIITEHHA Bubmmoreka [JOK
42 (1)1/11351/1Ka, s pororddexra. «KpacHast rpanuiia» https://m.edsoo.ru/ff0
1 dotorddekra d015e
JNaBnenue ceera. Onwitel I1. H. JIeGenena. bubmmorexa [TOK
43 X HMIeCKoe TeHCTBIE CBeTA https://m.edsoo.ru/ff0
A d04a6
44 TexHu4eckue yCTporCcTBa U IPAKTUIECKOE bubmuorexka [JOK
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npuMeHeHHe: (OTOIIEMEHT, (POTOJATUHK,
coyHeuHast barapesi, CBETOANO

https://m.edsoo.ru/ff0
d04a6

46

Pemrenue 3agad mo reMe «D1eMEHTHI KBAHTOBOU
OIITUKI)

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d0302

47

Monens aroma Tomcona. OnbiTel Pesepdopaa
110 paccestHuo a-yactull. [lnanerapnas mozaens
aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
do9la

48

[Toctynater bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0
dOafa

49

W3nyyenue u noriomieHue GOTOHOB MpH
[IEpPEX0/ie aTOMa C OJJHOTO YPOBHS PHEPrUH HA
Opyroui. Buasl crieKkTpoB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
dOafa

50

BousiHoBBIE cBOMCTBa yacTul. BosHsl ne bponis.

KopnyckyaspHO-BOJIHOBON Ayaan3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
dOca8

51

OTKpbITHE paTInOaKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHnio cocraa
PaaNOAKTUBHOTO U3ITyUYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
dofd2

52

CsoiicTBa anb(da-, 6era-, raMma-u3IydeHHUs.
Bimsane PAAOAKTUBHOCTH HaA KUBBIC
OpraHu3Mbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0
dofd2

53

OTtkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacniag. DIEKTPOHHBINA U TO3UTPOHHBIN
6era-pacnaj. ['amma-u3znydenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d1162

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. Snepusiit peaktop. IIpodnemsl,

bubmuoreka [JOK
https://m.edsoo.ru/ff0
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54

MEPCHCKTUBBI, SKOJIOTHMYCCKUC aCIICKTLI HI[CpHOfI
OHEPICTUKHU

d1356

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOCHHUS U PETUCTPALIH
3JIeMEHTapHbIX YacTull. Kpyribii cTon
«DyHIaMEHTaIbHbIE B3aUMOICUCTBHS.
EnnHcTBO (DM3nveckoit KapTHHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d0e38
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S7

Paznen 5.
OIIEMEHTHI

58

ACTPOHOMMH U]
acTpo(hU3UKH,
T4a

59

60

61

Bun 3Bé3qr0r0 HeOa. Co3Be3ausi, spKkue 3BE3bI,
IUTAHETHI, UX BUAUMOE ABIKeHne. CojHeyHas
cucTeMa

Comnnaue. CoyHeuHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIa U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3 b
IJIaBHOM MMOCIIEI0BATEIBHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE MTPEICTaBICHUS
0 MPOUCXOXKAEHUHU U 3Boonu CosHLa U 3BE3]1

Muneunsiii IlyTe — Hama I'anakTuka.
ITonmoxxenue un neuxenue Comnura B ['anakTuke.
lNamakTukn. YE€pHbIE ABIPHI B s/1pax rajJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe u3iydeHue.
MeraranakTuka

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMUHU

Kontponbras pabota Ne4 «DnemMeHTHI
aCTPOHOMUU U aCTPOPHUIUKI

62

Pazgen 6.
Oo6o0maromiee

MTOBTOPEHHE,

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COMMATIBHOM M STHYSCKOMN



https://m.edsoo.ru/ff0d1356
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https://m.edsoo.ru/ff0d0e38
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4q

cdepax IesTeNbHOCTH YeI0BeKa

O6o6matomuii ypok. Poib u Mecto pusuku u
ACTPOHOMUU B COBPEMEHHOM HAay4YHON KapTUHE
Mupa

O6o0maromuii ypok. Ponb ¢puzudeckoit Teopun
B (D OPMUPOBAHUY TPEACTABICHUHN O (PUIUIECKOM
KapTHHE MHpa

O6o6maromuii ypok. Mecto pusnueckoit
KapTHHBI MUPA B OOIIEM PsITy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MMPEICTABICHUH O
IPUPOJIC

66
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68

PesepBHOE
BpeMs

HroroBas koHTpobHAs paboTa

PesepBHbIil ypok. MaruutHoe noiie.
OnexTpoMarauTHas UHAyKIus. Ontuka. OCHOBBI
CIELIMAJIBHON TEOPUU OTHOCUTEIBHOCTU

Pesepnbrii ypok. KBantoBas ¢puznka. DneMeHTHI
aACTPOHOMUU U acTPOPHU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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