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l. COJAEP)KAHUE YYEBHOI'O ITPEIMETA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupone. HayuHble MeTonbl NO3HaHHA OKpyKaromero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. Punueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUM COBPEMEHHOW HAydyHOM KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Llemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHre. OTHOCUTENBHOCTh MEXAHUYECKOT0 ABMKEeHUs. Cuctema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHsss CKOPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. CIOKEHHE TEepeMEIIeHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpPsSMOJIMHEHHOE MABMXeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHoe nBuxeHue. J[BHkeHre MaTepruaibHOM TOUYKH MO OKPYXHOCTH C TOCTOSTHHOM
M0 MOJYJI0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEHHAast ckopocTh. [leproa u yactora oOpaiieHus.
LleHTpOoCTpEMUTENILHOE YCKOPEHHUE.

TexHuuYeckne yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, JBHKEHUE CHAPSAIOB,
LIETIHBIE U pEMEHHBIE ITepeayn.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpa3zoBaHre ABMXKEHUN € UCIOIb30BAaHUEM NPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtoenue nmxeHus Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydenne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOILIEHUS MEXAY MYTAMH, TPOUICHHBIMU TEJIOM 32 MOCIEAOBAaTENIbHbIC
paBHBIE IPOMEKYTKH BPEMEHHU MPH PABHOYCKOPEHHOM JBHKEHUHU C HAYAJIbHONW CKOPOCTHIO, paBHOM
HYIIIO.

N3yuenune ABUKEHUS MIApUKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ['anunes. Ilepseril 3akoH HproTona. MHepruanbHble CHCTEMBI
OTCUETA.



Macca tena. Cuna. [Ipunuun cynepnosuiiuu cui. Bropoit 3akon HeroToHa 1151 MaTepuaibHON
Touku. Tpernii 3akoH Hpl0TOHA [UIs1 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoiakxkeHus, kadeHus). Cuna tperus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBXEHHS M cuia TpeHus mnokos. Koapoumment tpenus. Cuina CONPOTHBICHUS TPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MoOMEHT cuiibl OTHOCHUTENIBHO OcH BpaieHusd. [1nedo cumbl. ¥YcnoBusi paBHOBecUs TBEPIOTO
Tena.

TexHuueckue yCTpOMCTBa U NPAKTHUYECKOE MPUMEHEHHWE: NOMIIMIIHUKH, [BUKCHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMariiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOBbEME U aJACHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3ydenue ABM>XeHUs OpycKa IO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOIIMX B IMPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynbe MaTepuaabHONH TOYKH (Tena), CUCTEMbl MaTepHaJbHBIX TOUYeK. MIMITyIbC CHIIBI U
M3MEHEHNE UMIyJIbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBI.

Kunernueckast »Heprusi MarepuanbHOM Touku. Teopema 00 M3MEHEHMHM KHHETHYECKOM
DHEPIHUH.

[TorenunanbHas 3Heprus. [loTeHIManbHas dHEprus ynpyro AeQOpMUPOBAHHOM MPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble W HEMOTEHUMaNbHblEe CHIbL. CBs3b paOOThl HEMOTEHLHUAIBHBIX CHJ C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBa W IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOMNEp, MNPYKWHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABMKEHME.

[Tepexoxa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHue abCONIOTHO HEYNpyroro yaapa ¢ TOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsizu pabOTHI CUITBI C U3MEHEHHEM MEXaHUYECKOW SHEPTuu Tella Ha MpuMepe
pacTsKEHUsI PE3UHOBOIO KI'yTa.

Paszgea 3. MoJjiekyJsipaasi pu3uKa 1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUM U UX OIBITHOE OOOCHOBAHHE.
BpoynoBckoe apmwxkenne. Auddysus. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YaCTHIl BELIECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mozeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoragpo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uzneanpHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHUECKOH TEOpUU
U7ealbHOro ra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeHel KHHETHUECKOH YHEPIUU TEII0BOT0
JIBWKeHUs yactul rasa. lllkana remneparyp KenbBuna. ['a30Bble 3akoHbI. YpaBHeHHe MeHeneeBa—
Knaneiipona. 3akon Jlambrona. M3omporiecchl B HA€abHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BeulecTBa. ['paduueckoe npepcraBiaeHe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITE, [OKa3bIBAIONINE AMCKPETHOE CTPOCHHME BEmIeCTBa, Qororpaduu  MOIeKy
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 0 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogensb onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEKY MTApaMEeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucreMa. BHYTpeHHsE JHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl €€ u3MeHeHus. KomnuecTBo TemyioTsl U pabota. BHyTpeHHsIsI SHEprusi 0AHOATOMHOIO
uaeanbHOro rasa. Buasl Temonepenayu: TEMIONPOBOJHOCTh, KOHBEKIIMS, U3IyYeHUE. Y IeNbHas
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEpeaaye.

[Tonsitue 006 agnadbarHoM mpouecce. [lepBriil 3akoH TepMoauHaMuku. [IpuMeHeHne mepBoro
3aKOHA TEPMOJMHAMUKH K H3omporieccaM. I'papuueckast uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

TeroBeie MamuHb. [IpuHIMIBI qeicTBUS TeIUIOBbIX MamuH. [IpeoOpa3oBaHust YHEPTUH B
TerioBbiX MamuHax. Koadduuuent noneznoro neiicteus TemioBoi Mamuubl. [ukn Kapho u ero
KOA((UIIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE TIPOOIEMbI TEIII0IHEPTETHKHY.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: JBUTATEIb BHYTPEHHETO CrOpaHus,
OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH YHEPTUH Teja MPU COBEPIICHUH paOOThI: BBIJIET MPOOKH U3 OyTHUIKH
nmoJ JCWCTBHEM CXAaToro BO3[yXa, HarpeBaHwe dS(upa B IJaTyHHOU TpyOke MyTéM TpeHUS
(BHI€OIEMOHCTpAITHS ).

W3meHeHne BHYTpeHHEH sHepruu (TeMrepaTypsl) Tela pu Terionepeaaye.



OnbIT M0 aguadaTHOMY PaCIIMPEHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHHUs, PEaKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u kKoHAcHcanus. Mcrnapenue u kurneHue. AOCONTIOTHASE U OTHOCUTEIIbHAS
BJIQXXHOCTb BO3Ayxa. HacelmeHHBIH nap. YaenpHas TeIuioTa MapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe teno. Kpucrannuyeckne u amopdHbie Tena. AHHU30TPOIUS CBOWCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [naBiaenne u kpucramau3anus. Y JelibHas TeIioTa
riaBnenus. CyOonumarsi.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuyeckue YCTpPOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETP,

KaJIOPUMCETP, TEXHOJIOTUH MMOJTYYCHHA COBPEMCHHBLIX MAaTCpHUaJIOB, B TOM YHCJIIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JTaBJICHHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnroneHnue HarpeBaHus ¥ TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpu3anus Tesl. DIeKTpUuecKuil 3apsas. JBa Buna snektpuyeckux 3apaa0B. [[poBogHuKH,
JURJIEKTPUKY U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUs AJIEKTPUUECKOIO 3apsa.

B3aumopeiictBue 3apan0B. 3akoH Kynona. TouedHbIN 21€KTpUUECKUN 3apsaj. DIEKTPUIECKOe
nosie. Hampsok€HHOCTB amekTpuueckoro nosst. IIpuHOuN cyneprno3uuuy 3JI€KTPUUYECKUX IOJIEH.
JInHnM HaNPsKEHHOCTH DJIEKTPUYECKOTO TOJIS.

PaGora cun anexrpoctatnueckoro nois. [lorennuan. Paznocts norennuanos. [IpoBoauuky u
JUDJIEKTPUKHU B MJIEKTPOCTATUYECKOM MoJIe. J{MaaeKTpuuecKas NIpOHULAEMOCTb.

OnextpoéMkocTs. KoHaeHcatop. OneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHeprus
3apsKEHHOTO KOHJIEHCATOPA.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHHE 3JEKTPONpHOOpPOB, KOHJEHCATOP, KOMHPOBAJIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIEKTpOCTAaTUYECKas 3alUTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTb IEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAM IJIACTHH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHnue 31eKTpoEMKOCTH KOH/IEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHI TOK. Y CIIOBUS CYLIECTBOBAHMS ANEKTPUUECKOT0 ToKa. McTounuku Toka. Cuna
ToKa. [loCTOsIHHBIN TOK.

Hanpsokenne. 3akon Oma 1151 ydacTka LETH.

DIIEKTPUUYECKOE CONPOTHUBIICHHUE. Y ACIIBHOE CONpPOTHBIEHUE BelecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE IPOBOHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTh 31€KTPUUYECKOTO TOKa.

DNEKTPOABUKYIIAasl CUla U BHYTPEHHEE COIPOTUBIIEHHE MCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi nemnu. KopoTkoe 3aMpIkaHue.

DJIEKTPOHHAs IPOBOIUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MMPUMECHASI IPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBOliCcTBa
p—n-niepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M pacijlaBaX dJIEKTPOJIUTOB. JIEKTPOIUTHYECKAs
JUCCOIHAIUS. DIEKTPOJIU3.

DneKTpuueckuil TOK B ra3ax. CaMOCTOATENIbHBIA U HECAMOCTOSITENbHBIA pa3psai. MoaHus.
I1na3ma.

TexHu4yeckue yCTpoMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: aMIIepMETpP, BOJIBTMETP, PEOCTaT,
HMCTOYHHMKH TOKA, 3JICKTPOHArpEBATEIbHBIC IPUOOPHI, TEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COTMPOTHUBIICHUS, BAKYYMHBIM TUOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN U0,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COINPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, [LJIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeliaHHO€ COeTUHEHNE POBOTHUKOB.

IIpssmMoe wu3MepeHue JIIEKTPOABMKYIIEH Ccuibl. KOpoTkoe 3aMbIKaHHE TIaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTS BO3AYXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydeHre cMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CUITbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHUS.

Habmronenue anekrponusa.

Me:xnpeamerHblie CBA3H

Uzyuyenune kypca ¢usuku 0a3oBoro ypoBHs B 10 Kkiacce OCyIIECTBISETCS C y4ETOM
COJIEpXKATEIHHBIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMHUH, Teorpadun
Y TEXHOJIOTHH.

Mescnpeomemusvie nonsmusi, CBI3aHHbIE C U3yYEHHEM METO/IOB HAyYHOT'O TO3HAHUS: SIBIICHHE,
Hay4HbIH (DaKT, TUMOTE3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJIeJMPOBAaHUE, MOJIEIb, U3MEPEHHUE.



Mamemamuxa: penieHre CUCTEMbI YpaBHEHUH, TuHeitHas QyHKUus, mapabona, runepOona, ux
rpaduKd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTaHTEHC,
OCHOBHOE€ TPUT'OHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOCKLIHUHU HA OCH KOOPJAMHAT, CJI0KEHUE
BEKTOPOB.

buonocus: MexaHuueckoe IBIWIKEHHE B KUBOUW mpupozae, Auddysus, ocMoc, TEII000MeH
JKUBBIX OpPIraHM3MOB (BHUJBI TEIUIONEpENadyH, TEIUIOBOE PABHOBECHE), ANIEKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIPHAsI Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TEJl, )KUJAKOCTEN U ra30B, dJEKTPUUECKHUE CBOMCTBA
METAJJIOB, ANEKTPOIUTHYECKAS JUCCOLUALINS, TAIbBAHUKA.

l'eoepaghus: BIaxXHOCTH BO3lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpazoBaHuE ABMXKEHUN C HCHOJIb30BAaHMEM MEXAHHU3MOB, YU&T TPEHHUS B
TEXHHKE, MOAIIUITHUKY, UCII0JIb30BAHHUE 3aKOHA COXPAaHEHHS UMITYJIbCca B TEXHUKE (pakeTa, BOJOMET
U JIpyrue), [BUTaTelb BHYTPEHHEIO CropaHus, IapoBas TypOMHA, OBITOBOW XOJIOAUJIBHUK,
KOHAUIOMUOHEP, TCXHOJIOTUH ITOJYUCHHSA COBPECMCHHBIX MATCPHUAJIOB, B TOM YHCJIIC HAHOMATCPUAJIOB,
U HAHOTEXHOJIOTUH, DJIEKTPOCTAaTHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTpYHHBIA TPUHTEp, OdJIEKTpOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajJlbBaHHKa.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocTostHHBIE MarHUTHL. B3aumMoneiicTBuEe MOCTOSTHHBIX MarHUTOB. MarnuTtHoe mnose. Bektop
MarHuTHOM MHAYKIMH. [[pyuHIMN cynepno3uuyu MarHUTHBIX Noyiel. JIMHUM MarHuTHON MHAYKIIUH.
KapTuna nuHuii MAarHUTHOM MHIYKIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe mojie TPOBOAHUKA ¢ TOKOM. KapTwHa NIWHUNA WHIYKIIMA MarHUTHOTO TOJIS
JUTMHHOTO MIPSIMOTO MPOBOJHMKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKU € TOKOM. OnbIT
Opcrena. BzanmoselicTBie NpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HallpaBJICHHE.

Cuia Jlopenia, e€ Monysb U HampaBlieHUe. [[BIkeHHe 3apsKEHHON YaCTHIIBI B OJTHOPOIHOM
MarHuTHOM noje. Pabora cunbl JlopeHia.

SIBneHne ANEKTPOMArHUTHOM WHAYKUUU. [lOoTOK BeKkTOopa MarHUTHOM  HMHIYKLIHH.
DNEeKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH JIEKTPOMarHuTHOW uHaykiuu dapajes.

BuxpeBoe nanekTpuueckoe TMmoje. DNEKTPOJBIDKYIIAs CHiIa HMHAYKIHH B TIPOBOJIHHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABMKYIAsI CHJIa CAMOUHYKIIUH.

DHeprusi MarHUuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNIEKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoMCTBA U NPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHBIE MAarHHTHI,
AIIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIN AJIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS ME€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.



B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.

Cuiia Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CHJIBI MHIYKIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO MOJIsI KATYIIKA C TOKOM.

WccnenoBanue necTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS DJIEKTPOMArHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KOEOAHUS

Konebarenbnas cuctema. CBoOomHbie MexaHuueckue Kosiebanus. ['apmoHmueckue
konebanus. Ilepuoxn, wacrora, amrmmryga u (aza konebanuif. I[IpyXUHHBIM MasTHUK.
MaremaTuueckuii MasgTHUK. YpaBHEHUE TapMOHMYECKUX KosiebaHuil. IIpeBpaiienue sHepruu npu
rapMOHHYECKHUX KOJICOaHUSX.

Konebartenbupiii  koHTYyp. CBOOOAHBIE AIEKTPOMArHUTHBIE KoOJIeOaHHs B HA€aTHLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUSI MEXKIYy MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU KOJICOAHHUSIMH.
®opmyna ToMcoHa. 3aK0H COXpaHEHHS YIHEPTUU B UICATHHOM K0JIeOATEIbHOM KOHTYPE.

[IpencraBieHne o 3aTyXaloMMX KoleOaHWAX. BBIHYKICHHbIE MEXaHHYECKHE KOJeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

IlepemenHnbiii Tok. CHHYCOMAQJIbHBIA MEPEMEHHBbI TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W TOTPEOJICHUE AICKTPUUYECKON IHEPTHUU.
OKOJIOTUYECKME PHUCKM TpU TNPOU3BOACTBE dJeKTpodHepruu. KynbTypa HCHOIb30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHHueCcKne yCTpoMCTBa U MPAKTUYECKOE IPUMEHEHHE: IIEKTPUIECKUI 3BOHOK, FEHEPATOP
MEPEMEHHOT0 TOKa, TMHUHU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHON CHUCTEMBI (MPYKUHHBIM WM MaTeMaTHYeCKUN
MasITHUK).

HabGmronenue 3aryxarommx KojgeOaHuid.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMMsl — (3aBUCUMOCTH  CHJIBI  TOKa M HAmpsDKEHUS OT  BpEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mpu mocnenoBaTeIbHOM COEIMHEHUM PE3UCTOpa, KaTyIIKW HHAYKTHUBHOCTH H
KOHJIEHCATOopa.

Mosienb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MABIX KOJMEOaHW rpy3a Ha HUTU OT JJIWUHBI HUTU U
Macchl Ipy3a.



HccenenoBanue nepeMEeHHOr0 TOKA B LIENH U3 TIOCIEA0BATEIBHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyILKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAaZHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yciioBUs pacipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U
JmuHa BoiHbl. [lonepeunsie u mpoaoapHbie BoJHbL. MHTEephepenuus u nudpakuus MeXaHUu4eCKUX
BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS H3JIy4€HHUs HJIEKTPOMATHUTHBIX BOJH. B3anmnHas
opueHTanus BekTopoB E, B, V B snexTtpomaruutHoil BosHe. CBONHCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpaKeHHe,  HIpeJoMiIeHue,  noysipu3auus,  audpaxnus,  uHTepdepeHius.  CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

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

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Paqnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatOIIel Cpeibl.

TexHu4yeckue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTBHI,
YJIbTPa3BYKOBas IMArHOCTUKA B TEXHUKE U MEJIULIUHE, pajap, paIuonpuEMHUK, TEJIEBU30D, AHTCHHA,
tenedon, CBU-nieusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE OTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJICOaHHIA.

HccenenoBanue CBOWCTB 3J€KTPOMArHUTHBIX BOJIH: OTPaXeHHE, MPEIIOMIICHUE, MOJISIpU3aLus,
Tubpakus, MHTepQEepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsimonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOJHOM cpene.
JIyud cBera. TOYEYHBIM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakeHnii B TNIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI MIPEJIOMIIEHUS CBETA. AOCOIIOTHBIN MOKa3aTellb MTPEIOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxeHue. [IpeenpHblil yrol MOJIHOr0 BHYTPEHHETO OTPAKEHMUSL.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.

Cobupatoiue 1 paccenBaroye JuH3bl. ToHkas muH3a. @OKYCHOE pacCTOSHUE U ONTUYECKast
cuia ToHKOM nuH3bL. IlocTpoeHne wn300pakeHHII B COOMpArOIIMX W PAcCEMBAIOIIMX JIMH3aX.
dopmylia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONITHUKH.

Bonnogas ontuka. MaTepdepennus ceera. KorepeHTHbIE HCTOYHHUKHU. Y CJIOBUS HAOIIOCHUS
MaKCUMyMOB U MUHHMYMOB B WHTEpPGEPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus cera. [udpakimonHas peniérka. Y cloBre HaOMOIEHUS TIaBHBIX MAaKCHMYMOB
MIpH TIAJICHUH MOHOXPOMAaTHYECKOTO CBETA Ha JU(DPAKIIMNOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHUYeCcKHne YCTPOHUCTBA M TPAKTHUYECKOE TMPUMEHEHHe: O4YKH, Iyma, (oToamnmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TeJIECKOT, BOJIOKOHHASI ONTHKA, AU(paKIMOHHAS peméTKa,
MOJISIPOU .

Jlemoncmpayuu



[IpsamonuHEtHOE pacIpoCTpaHEHUEe, OTpaKeHUE U IperaomsieHue cBeta. OnTuyeckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBOIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3AX.

Mogenu MUKpPOCKOTI, TEJIECKOIa.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zagen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH
I'panuubl NPUMEHMMOCTH KJIACCMYECKOW MeEXaHHMKU. llocTynarsl crnenralibHONM TEOpHH
OTHOCUTEJIbHOCTH: HWHBAapUAaHTHOCTb MOJYJISI CKOPOCTH CB€Ta B  BAaKyyme, [PUHIUI
OTHOCHUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl C PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPT U TTOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna [Inanka cBs3u SHEPruM (OTOHA C €ro YAaCTOTON. DHEPrusi U UMITYJIbC
dboToHa.

OtxkperTe U uccnenosanue pororddexra. Onpitel A. I'. CroneroBa. 3akoHsl GoTodddekra.
VYpaBuenue DiiHmreltHa 11 pororddexta. «KpacHas rpannna» Gororddexra.

Jasnenune cBera. OnwiTel [1. H. JIeOGenera.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpOWCTBA W TNPAKTUUYECKOE MpHUMEHEHHe: (OTO3IEMEHT, (HOTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

®oTo3(peKT Ha YCTaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoToaddexra.

Ceeronuo.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnbiTsl Pezepdopa no paccesnuto o -uactuil. [TnanerapHast Mmoaensb
atoma. [loctynarel bopa. M3nyuenue u nornomienre GOTOHOB MPH IepeX0/1e aTOMa € OJTHOTO YPOBHS
SHEPruu Ha Apyrou. Buasl cnexktpoB. CrieKTp ypOBHEN 3HEPrUu aTOMa BOJIOPOAA.

BosHoBbIE cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CrioHTaHHOE U BBIHYXJICHHOE M3JTy4eHHE.

TexHuueckue yCTpOHCTBA W  INPAKTHUECKOE TNPUMEHEHHE: CIEKTPaJbHBIA  aHaIn3
(crieKTpOoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezerienne JIMHBI BOJIHBI Jlazepa.

Habmroienue nHedvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HabGnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTBI, TOKA3bIBAIOUINE CIOXKHOCTh CTpOeHUs siapa. OTKpbITHE PaiMOaKTUBHOCTH.
OmnbiTel Pezepdopaa mo ompenencHuio COCTaBa pajMOaKTHBHOrO u3iaydeHus. CBoiicTBa anbda-,
Oera-, raMmMa-u3NydeHus. BiusiHue painoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpbITHE NTPOTOHA M HelTpoHa. HykinoHnHass mozaens siapa IeizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucio siapa. M3oTomnsl.

Anbda-pacnian. DNEKTPOHHBIM WM TIO3MTPOHHBIN Oera-pacman. ['amma-m3inydeHue. 3akoH
PaaAMOaKTUBHOIO pacmaja.

OHeprus cBs3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHele peakuuu. [lenenne u cuHTE3 A1€p.

SAnepnslii peaktop. TepmosaepHblil cunTe3. [IpoOiaemMbl 1 EPCIIEKTUBHI SAEPHON SHEPTETUKY.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTreTHKU.

OnemMeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHbBIX YACTHII.

@dyHIaMeHTalIbHbIE B3auMOAeHCTBUSA. EqUHCTBO (pr3nueckoil KapTUHbBI MUpA.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: IO3UMETp, kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Dranbl pa3BUTHS acTpoHOMUH. [IpHuKIagHOE U MUPOBO33PEHYECKOE 3HAUYEHNUE ACTPOHOMUH.

Bun 3Bé31H0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, MNIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cucrtema.

Connue. ConHeunast akTuBHOCTb. MicTounnk sHeprun ConHIA U 3BE3/. 3BE3/1bl, UX OCHOBHbIE
XapakTepUCTUKU. JlmarpamMma «CHEKTpPaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3MBI  TJIABHOM

OCICA0BATCIBHOCTHU. 3aBUCHMOCTb «macca — CBCTHUMOCTB» JJI 3BE3] TIIaBHOM

NOCIIEA0BAaTENbHOCTU. BHyTpeHHee cTpoeHne 3BE34. COBpPEMEHHBIE IIPENICTABICHUS O
IIPOUCXOXACHNN U 3Botolny CoslHIA U 3BE31. DTambl XKU3HU 3BE3 L.

Mneunsiii [Iyte — Hama ["amaktuka. [Tonoxxkenue n npmwkenue Connna B [amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. YEpHBIE ABIPHI B SIpax TaJaKTHK.

Bceenennas. Pacmupenue Bceenennoil. 3akoH Xa0O6ma. PaszGeranme ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus



Habmroienust HeBOOPYXEHHBIM TJ1a30M C UCTOIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs
ONpEeNIeTICHUsI TIOJIOXKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3[UsS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B teneckon JIynsl, muraner, Mieunoro [TyTu.

O6o0maronee NoBTOpeHNE

Ponb ¢u3uku 1 aCTpOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COIMAITBHON U 3TUYECKOM
cdepax JIesTEIBHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKH M aCTPOHOMHUHU B COBPEMEHHOW HAyIHOU
KapTHUHE MUpPa, POJIb PU3NYECKON TeOpUHU B POPMUPOBAHUU MPEJCTABICHUHN O (PU3HUECKOM KapTHHE
MHUpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOILIEM pSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOE.

Me:xnpeameTHblie CBSI3U

Uzyuenue kypca ¢usuku Oa3oBoro ypoBHs B 11 Kiacce ocymecTBisieTcs € y4ETOM
COJIepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemmnule noHAmMuUsl, CBSI3aHHBIE C U3yYEHUEM METOJI0B HAYYHOI'O I03HAHUS: SIBJICHUE,
HayuyHbld (akT, runoresa, (usnueckas BENWYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, HKCIIEPHUMEHT,
MOJICJINPOBAHUE, MOJIEIb, UBMEPEHHE.

Mamemamuxa: pelIeHWE CUCTEMBbI YPaBHCHHM, TPUTOHOMETPUYECKHE (QYHKIWH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI 1 UX MPOCKITUHI
HAa OCH KOOpAMHAT, CJOXEHHE BEKTOPOB, MPOU3BOJHBIC SJEMEHTAPHBIX (YHKIUH, MPU3HAKU
1no100Ust TPEYroJIbLHUKOB, OMPEIEeICHHE TUIOUIaIN TUIOCKUX GUryp u o0bEMa Ted.

bBuonoeus: snexrpuyeckue SBICHUS B KUBOW IPHUPOE, KOJIeOaTEIbHBIC IBH)KCHHS B KUBOM
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOU MPUPOJEC, IEHCTBUE paArallii Ha )KUBBIC OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTYypa TBEPBIX TE, MEXaHU3MbI
00pa30oBaHus KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBII aHaH3.

leocpagusa: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pya, (OTOChEMKA 3EMHOU
ITOBEPXHOCTH, IIPEICKA3AHNE 3EMIIETPICCHUI.

Texnonocusi: TAHUM HIEKTpoIiepenayd, T'€HEepaTop MEPEMEHHOTO TOKa, AJIEKTPOJBUraTeb,
WHAYKIIMOHHAS Te4Yb, pajap, paguonpuUEMHHK, TENeBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.



Il. TIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEIMETA
OcBocnne yueOHOTO mpenmera «Dusmka» Ha YpOBHE CpPEAHEr0 OOmIero 0o0pa3oBaHUS
(6a30BBII YPOBEHB) TOKHO OOECTIEUUTD JOCTHKEHUE CIESIYIOIUX JTMYHOCTHBIX, METAalPeAMETHBIX
U MIPEIMETHBIX 00pa30BaTE/IbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pe3yNabTaThl OCBOCHUS ydeOHoro mnpeamera «®DPHU3WKa» TOJDKHBI OTpPakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromUXCsl PYKOBOACTBOBAThCA C(POPMHUPOBAHHOW BHYTpPEHHEU
NO3ULKEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALMi, IO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOLIUX TPAJULIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBa, PACIIUPEHHUE KUZHEHHOTO
OTIBITA U OIBITA JEATEIHHOCTH B IPOLIECCEe pean3alliil OCHOBHBIX HAINIPABICHUN BOCIIUTATEIBHON
NEeSITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTb IPAXKIAHCKON MO3UIIMH 00YYAIOIIErocs KaK aKTUBHOT'O M OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I1ecTBa;

NPUHATHE TPAIUIMOHHBIX OOIIEUETOBEYECKUX TyMAaHUCTHYECKUX W JAEMOKPATHYECKUX
IIEHHOCTEM;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpPECax TIPa)KJAaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHUE B3aMMOACHUCTBOBATH C COIIMAIBHBIMI HHCTUTYTaMHU B COOTBETCTBHUH C X (YHKIUIMHU
Y Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCY/IapPCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUICKUX YUEHBIX
B 00s1acTH (PU3MKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIOCOOHOCTh OLIEHMBATh CHUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHsI, OPUCHTUPYICH HA
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B ACATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUNUBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILEHUE K MHpPY, BKJIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) TpynoBOro BocnuTaHusI:

MHTEPEC K pa3IMuHbIM chepam NpoPecCHOHANbHOMN AeATEeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOM M TEXHUKOH, yMEHHE COBepIlaTh OCO3HaHHBIA BBIOOp Oynymied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHMIO B 00JacTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYpbl, OCO3HAaHHE TJO0AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LIeJIei
YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHue OIbITa AeSTeIbHOCTH YKOJOTMUECKONW HAMPABIEHHOCTH Ha OCHOBE MMEIOIINXCS
3HaHU# 1o pusmke;



7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nveckoil HayKu;

OCO3HAHWE LIEHHOCTH HAyYHOH IesITeIbHOCTH, TOTOBHOCTh B IpOILeCCe M3Y4eHHs (H3HKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICOBATEIILCKYIO IEITeIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBble JJornueckue aeicTBus:

CaMOCTOSITENILHO  (POPMYJIMpPOBaTh M aKTyaIM3UpOBaTh NpoOJeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpEeIIATh LENH NeSTeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHIKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUAX;

pa3pabarhIBaTh IUIAH PEHICHHS MPOOIEMBbI C YIETOM aHAN3a UMEIONIUXCS MaTepUATbHBIX H
HEMaTepUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTh, OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIENIAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSIX pPEATbHOrO, BHUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMH MTOHITHIMHI U METOJIaMU (PU3NUYCCKON HAYKU;

BIIQJICTh HaBbIKAMU Y4YEOHO-HCCIIEAOBATEIBCKOM M TMPOEKTHOM JAESITEIBHOCTH B 00JIacTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOMCKY METOJOB pEIICHUS 3aaady
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BUJIAMU JIEATEIBHOCTH TIO TOJYYEHUIO HOBOTO 3HAHWs, €r0 HWHTEPIpETalluu,
npeoOpa30BaHUI0 U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCJIE MPU CO3/IaHUN
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CJIECTBEHHBIE CBSI3U M aKTyallM3UPOBATH 3a/1auy, BBIABUTATh TUIIOTE3Y
e€ pelIeHus, HaXOIUTh apTYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPXKIICHUM, 3aaBaTh MapaMeTPhl
Y KpUTEPHUU PEIICHUS,

aHAJIM3UPOBATH MOJIYYCHHBIE B XO/I€ PEIICHUS 3aa4H PE3YJIbTaThl, KPUTUYECKU OLIEHUBATh X
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BATEIbHON NIEATETLHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACSITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

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

Pabora ¢ nnopmanmeii:

BIIAJICTh HaBBIKAMU TMOJTYy4YeHUs HHGOpMAIU (PU3NYECKOTO COMEpKAaHUS W3 HCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITEITLHO OCYIIECTBIIATH MMOUCK, aHAIN3, CHCTEMATH3AIIUIO0 U HHTEPIIPETAITUIO
nH(GOpPMAIIUU PA3INYHBIX BHIOB U (JOPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;



UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI B pEeIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3allMOHHBIX 33734 C COOJIOACHHWEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, THTHEHBI, pecypcocOepekeHus1, IPABOBBIX U STHUECKUX HOPM,
HOPM HH(}OPMAIIMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJIEPKAHMsI B Pa3IMYHbIX opMarax ¢ yuyéTOM Ha3HA4YEHUs
uHpOpPMALlMM M 1ENEBOW AayAWTOPUH, BHIOMpas ONTUMaIbHYIO (OpPMY TIPEACTABICHUS W
BU3yaJIN3aLUU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIIECTBIISATH OOIICHHE HA ypOKaxX (DU3MKHU M BO BHEYPOUHOU JIEATEIHHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIM U CMSATYATh KOH(QIHKTHL;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATUKy W METOJbl COBMECTHBIX JCUCTBUH C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4i€Ha KOJUIEKTHBA,

MIPUHUMATBH LIEJIM COBMECTHOM JAeATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUS
0 €€ IOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, pacipeIesaTh POJIM ¢ Y4ETOM MHEHUN yYaCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJIa M KAKJIOTO YYaCTHUKA KOMaH/Ibl B OOLIUIN pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE IPOEKThI, OLICHMBaTh HWJEU C IMO3UMLUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISATh TTO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IMUHBIX CUTYALUSIX, MPOSBIISATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBJIATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JacCTH (PU3UMKU U
aCTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauH;
CaMOCTOSITEJIBHO COCTAaBIATh IUIAH PEUICHMs] pPAacYE€THBIX M KAdyeCTBEHHBIX 3a/]ay, IUIaH
BBITNIOJTHEHUSI TPAKTUYECKON pabOTHI C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEN
Y IIPEANIOYTEHU N
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBINM BBHIOOp, apryMEHTHpPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYAMLMU B 00JacTU (DU3MKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:
J1aBaThb OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;
BJIa/IETh HAaBbIKaMU MO3HABATEJIbHOM pedieKCHH KaK OCO3HAHMsI COBEPILAEMBIX NEHCTBHUI U
MBICITUTENIbHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI peIIEKCUU JIUIs OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O pEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHWKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB AEITEIbHOCTH;



NpUHUMATH ce0s1, TOHNMast CBOM HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAIU3E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTrUX HA OMIMOKH.

B mpomecce nocTHKEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI 10 (H3HKE LIS
YPOBHSI CpefHEero oOmero oOpa3oBaHMs y OOYYaIOIIMXCS COBEPLICHCTBYETCS SMOLMOHAIBHBIN
MHTEJUICKT, MPEAINOaralouuii cOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh IMOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABIICHHUS PAa3BUTHS COOCTBEHHOM AIMOIIMOHAIBHON cepbl, OBITh yBEPEHHBIM B cele;

CaMOpeTyIMPOBaHMUsI, BKIIIOYAIOIIEr0 CAMOKOHTPOIIb, YMEHNE IPUHIUMATh OTBETCTBEHHOCTh 32
CBOE TOBEJCHHE, CIOCOOHOCTh aJAaNTHPOBATHCS K AMOIHOHAIBHBIM H3MEHEHHUSM U TPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIOMIEH CTpPEMIICHHE K JOCTIDKCHHIO ILEeIH M YCIeXy,
OINITUMHU3M, MHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH MCXO/15 U3 CBOMX BO3MOXHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh NOHUMATh HMOIHOHAIBHOE COCTOSHUE IPYTHUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIONINX CIHOCOOHOCTH BBICTPaMBaTh OTHOUICHUS C JPYTHMHU
JFOJIBMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U pa3pemaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonny obydenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTO (PHU3MKH B (POPMHUPOBAHUM COBPEMEHHOMH
Hay4YHOM KapTHHBl MHpa, B PA3BUTHM COBPEMEHHOW TEXHUKHM M TEXHOJOTMH, B IMPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS M3YUEHHBIX (PU3MUECKUX MOJelNeil: MarepuanbHas TOYKa,
UHEpLUalbHas CHUCTEMa OTCU€Ta, aOCONIOTHO TBEPAOE TENO, WICAIbHBINA a3, MOAEIH CTPOCHUS
ra3oB, JKUJKOCTEH M TBEPIBIX TeJ, TOYEHHBIN SJIEKTPUUYECKHUM 3aps]l NpU pElIeHUU (PU3NUECKUX
3a/1ad4;

pacrio3HaBaTh (PU3MUECKUE SBJIEHUS (TPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHMS BEIIECTBA M DJIEKTPOAMHAMHUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIIMHENHOE JIBUKEHHE, CBOOOTHOE MAZICHUE TEN, IBUKECHHE
[0 OKPY>KHOCTH, MHEpLUs, B3auMojieiicTBue Tel, uddy3us, OpOyHOBCKOE ABHIKEHHE, CTPOEHHUE
KHUJIKOCTeH W TBEPIBIX TeJ, U3MEHEHHEe 0O0b&Ma Tel NMpU HarpeBaHUH (OXJAXKIEHUH), TEIUIOBOE
paBHOBECHE, WCHApEeHHME, KOHACHCAlus, IUIABICHUE, KPUCTAUIM3alMs, KHIICHHE, BIIAXKHOCTh
BO3/lyXa, IOBBIIICHUE JIABJICHHs ra3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
rapaMeTpaMu COCTOSIHUS ra3a B U30IPOLECCax, dIEKTPU3aLUs TEJl, B3aUMOACUCTBUE 3apsI0B;

OIKCHIBATh MEXAHUUECKOE JBHKEHHE, UCTIONb3Ys (PU3HMUECKUE BETMUMHBL: KOOPAUHATA, TYTh,
IEpPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUId, UMITYJIbC Tella, KHHETUYECKas JHEPrus,
NOTEHLMAaIbHAsT DHEpPrusi, MexaHudyeckas paboTa, MeXaHHWYecKas MOIIHOCTb; MpPH OINHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIIOIB3YEMbIX BEJTMUUH, UX 0003HAYEHHSI U €TMHULIBL,
HaXOJUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHUHY C IPYTUMHU BEIUYHMHAMU;

OIMCHIBATh U3yUYEHHbIE TEIIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHHUS, UCTIONb3Ys (PU3HUECKHE
BEJIMYMHBI: IaBJICHHUE ra3a, TEMIIEpaTypa, CPEIHssI KHHETUYECKAsi SJHEPT U Xa0TUYECKOTO JIBHYKEHHUS
MOJIEKYJI, CPEIHEKBApaTUYHAsl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIrus,
paborta rasza, K03((HUIMEHT MOJE3HOTO JIEHCTBUS TEIUIOBOTO IBUTATEIS; IPH OMUCAHUU MTPABUIBLHO



TPaKTOBaTh (PU3MUECKHUI CMBICT MCMOIb3YEMbIX BEIMYMH, UX 0003HAYEHUS M €IUHULIbI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYHHY C JPYTUMH BEJIHUYNHAM;

OINKCBHIBATh H3YYEHHBIC AJIEKTPHUECKUE CBOWCTBA BEIIECTBA M DJICKTPUUYECCKHE SBIICHHS
(mpotiecchbl), UCHOIB3Ysl (PU3NYECKHE BETUYMHBI: SJCKTPUUECKUN 3apsij, JJIEKTpUYECKoe IOJIe,
HANPSsDKEHHOCTD MOJISA, IOTEHIIMAN, Pa3HOCTh MOTEHIIMAIOB; IPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(U3MUeCKUl CMBICT HCIIOB3YEMbIX BEIWYHH, X 0003HAYCHUS M €MHUIIBL;, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHYHMHAMU;

aHAIM3UPOBATh (PU3MYECKHE NPOLECChl M SBJICHUS, HCIOJBb3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIBL: 3aKoH BcemupHoro Tsarotenus, |, |l u |1l 3akonpl HbloTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPruM, 3aKOH COXPAHEHUS UMITYJIbCA, NPUHIUI CYNEPHO3UIHUU CHJI, MPUHIUI
pPaBHONPABUsl MHEPIHMAIBHBIX CHUCTEM OTCUETA, MOJEKYISPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEAHEH KMHETUYECKON SHEPTHH TEIIJIOBOTO ABUKEHUS MOJICKYJI
¢ a0COJIIOTHOM TemIepaTypoid, IEpBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUSI SJICKTPUUECKOTO
3apsna, 3akoH KynoHa, mpu OSTOM pa3nuyarh CIOBECHYIO (OPMYITHpPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHS (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHLMUIIBI JEHCTBHUS MalIUH, MPUOOPOB U TEXHHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMOJIHATh OKCIEPUMEHTHI TI0 HCCIEIOBAHHIO (U3UYECKUX SBICHUH U TPOIECCOB C
UCTIOJIB30BaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA, TIPH 3TOM (POPMYIUPOBATH TPOodIeMy/3a1ady u
TUIOTE3Y Y4eOHOro SKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pyAOBaHUS,
MPOBOAMTD OMBIT U OPMYTUPOBATH BHIBO/IBI,

OCYILECTBIISITh PSMbIE U KOCBEHHBIEC N3MEPEHUs (PM3NIECKUX BEIWYHH, IIPU STOM BBHIOUPAThH
ONTUMAIIBHBIA CIIOCOO WM3MEPEHHUsT M HUCIOJIb30BaTh HM3BECTHBIE METOJBI OLEHKH IOTPEIIHOCTEH
U3MEPEHU;

UCCJIEIOBATh 3aBHCUMOCTH MEXAYy (PU3NYECKMMH BEITMYMHAMU C UCIOJIB30BAHUEM MPSMBIX
U3MEPEHUH, MPH 5TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPE3yNbTaThl MOJIYYCHHOM
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOIHI] U TPAQHKOB, JEIaTh BBIBOABI 110 pE3yJbTaTaM
UCCIIE/I0BaHMS;

coOuro1aTh MpaBuiia 0€30MMacHOro Tpy/ia MpH NMPOBEACHUH HCCIeI0BaHNU B paMKaX y4eOHOTro
OKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENILCKOM M TPOSKTHOH MJEATENBHOCTH C HCIIOIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBaHMUS;

pelath pacu€THbIE 33J]a4 C SBHO 33JaHHOHN (U3MYECKO MOJENbI0, HCHIONb3Ys (pU3nUecKue
3aKOHBl M TPHUHIIMIIBI, Ha OCHOBE aHalW3a YCIOBHS 3a/Jaydl BBIOMpPATh (U3UYECKYIO MOJEIb,
BBIJICNATH (PU3UYECKHE BETMUMHBI 1 (HOPMYJIIbI, HEOOXOIMMBIE IS €€ PEIICHHS, IIPOBOAUTH PACUETHI
Y OIIEHUBAThH PEATBHOCTD NOJIYYCHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBL;

pemiaTe KauyeCTBEHHBbIC 3a/layd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IIETIOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYECKHE SIBICHMUS,

UCTIOJIF30BaTh NIPU PEIICHUH YYEOHBIX 33aJad COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH
JUTS TIOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIIPETALINH U MIPEIICTABICHIS y4eOHOM 1 HAYYHO-TIOMYJISIPHON
uH(pOpPMAIINH, TTOTYYCHHON U3 Pa3NUYHBIX UCTOYHUKOB, KPUTUYECKU aHATH3UPOBATH MOTy4aeMyIo
UH(POPMAILIUIO;

MIPUBOIUTH TPUMEPHI BKJIA/1a POCCHICKHUX U 3apYOCIKHBIX YUEHBIX -(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS M0 (PU3MKE B MOBCEIHEBHON JKU3HU JUIsl 0OeCeueHHs
0€30MacHOCTH MpHU OOpaleHUH C MpUOOpaMHM M TEXHUUYECKHUMM YCTPOHCTBAMH, JUISI COXPAaHEHUS
3JIOPOBBSI U COOJTIOJICHUS HOPM DKOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH cpee;



paboTaTh B IpyNIE€ C BBINOJIHEHUEM PA3JIMYHBIX COLMANBHBIX POJIEH, MIaHUPOBaTh padoTy
TPYIIIbI, PAMOHAIBHO PacIpeesiaTh 0053aHHOCTH U INITAHUPOBATH JIESTENLHOCTh B HECTaHIAPTHBIX
CUTyalusax, aACKBATHO OLCHHMBATL BKJIAA KaXIOIO M3 YYACTHHUKOB TIPYIIIbLI B PCIICHHUC
paccMaTpuBaeMoi POOIIEMBI.

K konny oOydenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMepax poiib U MecTO (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOH KapTHHBI MMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHM M TEXHOJOTHH, B IPAaKTUYECKOH
NEeSITebHOCTH JI0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YYUTHIBATh TPAHHUIBl NPUMEHEHHS M3YYCHHBIX (PU3MUECKUX MOAEJeH: TOYECUHBIH
E)JICKTpI/I‘-IeCKI/Iﬁ 3apsn, JIyd CBCTA, TOYCUYHBIM MCTOUYHUK CBCTA, AACpHAasA MOJCIIbL aTOMA, HYKJIOHHAA
MO/IeJIb aTOMHOT'0 5i/ipa MPH pelieHNH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (MPOLECCh]) M OOBACHATP MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN M KBAaHTOBOW (HM3MKHU: DJIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHNYECKOEC, MAaIrHUTHOC I[CflCTBI/I?I TOKa, B3aHMOI[€I>'ICTBH€ MAarauToOB, 3JICKTPOMAarouTHAasA MHAYKIWA,
JieicTBUE MAarHUTHOTO IOJIi Ha MPOBOJHUK C TOKOM M JIBHXKYIIMHCS 3apsisi, 3JEKTPOMAarHUTHBIE
KoJIeOaHHUs U BOJIHBI, TNPSMOJIMHENHHOE paclpoCTpaHEHHE CBETa, OTPAKEHHE, IPEOMIICHHUE,
uHTEephepeHIs, Tu(paKIus 1 TOIIPU3aIHs CBETa, AUCIIEPCUs CBETa, (poTorneKkTprueckuii ekt
(boroaexr), cBeroBoe naBieHHE, BO3SHUKHOBEHHE JIHMHEHYATOrO0 CIEKTpa aroMa BOJOPOAA,
€CTEeCTBEHHAsl U MCKYCCTBEHHAsl PaJJMOAKTUBHOCTb;

ONUCBHIBATh M3YYECHHBIE CBOHCTBA BEIIECTBA (AJIEKTPUUYECKHE, MAarHUTHbIE, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOAUMOCTD PA3IUYHBIX CpPE) W DIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI),
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG BCJIMYHNHBI: E)JIGKTpI/I‘-IeCKI/Iﬁ 3apsna, Cujia TOKa, SJICKTPUICCKOC HAIIPSIKCHUC,
3JIEKTPUUECKOE CONPOTUBIICEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABWXKYIIAs Cuia, paboTa TOKa,
MHAYKIMS MarHUTHOTO MOJIs, cuiaa Amiepa, cuia JlopeHua, MHIyKTUBHOCTb KaTyILIKH, 3HEPrUs
AIIEKTPUYECKOTO0 U MAarHUTHOIO IOJIEH, IEPUOJ U YacToTa KoJieOaHUM B K0JIeOaTeIbHOM KOHTYpE,
3aps] W CHUJla TOKa B IIPOIECCE TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KojeOaHui, (okycHoe
paccTosiHUE U ONTUYECKasl CUJIa JIMH3BI, IPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U eIMHUIIbI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bu3HYECKyI0 BEIMYMHY C IPYTUMU BEINYUHAMM;

OMMUCBIBATh U3YUCHHBLIC KBAHTOBBIC ABJICHUSA U IPOLECCHI, UCIIOJIb3YA (1)I/ISI/IIICCKI/IG BECIINYNHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs U UMITYJIbC (OTOHA,
NEpUO MOJIypacnaaa, dHEpPrusl CBSA3U AaTOMHBIX SJEP, IPHU ONHUCAHWUU IPAaBUIBHO TPAKTOBATh
(bu3nYeCKU CMBIC UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHMS U €AUHMIIbI, YKa3bIBaTh (OPMYIIbI,
CBA3BIBAIOIIUEC JAaHHYIO (1)I/I3I/I'-I€CKyI-O BCIMYHMHY C APYIUMH BCIMYMHAMH, BBIUYUCIIATH 3HAYCHUC
(bu3n4ecKoil BETUUNHBL;

aHATU3UpPOBaTh (U3NYECKHUE IPOLECCHl U SBICHMS, WCIONb3yd (U3UUECKUE 3aKOHBI U
IMPUHIMIIEI: 3aKOH OMa, 3aKOHBI MMOCJICAOBATCIIBHOI'O U MapalJICJIbHOTO COCAUHCHHA ITPOBOIHHUKOB,
3akoH  JDkoyms—JleHna, 3aKkOH  DJIIEKTPOMAarHUTHOM MHAYKIUH, 3aKOH MPSIMOJHUHENHOIrOo
pacrpoCTpaHEHHUs] CBETA, 3aKOHbl OTPAXXEHMS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, ypaBHEHUE
OnHmreitHa Ui Gotodddexra, 3aK0OH COXpPaHEHUs] SHEPTHH, 3aKOH COXPAHEHUsS! UMITYJIbCa, 3aKOH
COXPaHEHMsI AEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MaCcCOBOI'0 YMciIa, OCTyaaTsl bopa, 3akoH
pPaJMOaKTUBHOIO pacmajga, IMpU 3STOM pPA3JINYaTh CIOBECHYI (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUSA (TPaHULIBI, 00JIACTH) IPUMEHUMOCTH;

OINpPEACIIATh HAIPaBICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO IOJI IPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;



BBIMOJHATh OSKCIEPUMEHTHI [0 UCCIEJOBAHUIO (DHU3MUECKUX SBJIEHUH U TPOILIECCOB C
UCTIOJIb30BAaHUEM MIPSIMBIX U KOCBEHHBIX U3MEPEHUN: IPH 3TOM (POPMYIUpOBaATh podIemMy/3anady u
TUIOTE3y Y4eOHOro 3KCIEepUMEHTa, COOMpATh YCTAHOBKY W3 TPEUIOKEHHOTO O000pYIOBaHUSA,
MIPOBOAMTD OMBIT U OPMYTUPOBATH BHIBO/IBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIEC U3MEpPEHUs (DU3UUECKUX BEITUYMH, IIPU 3TOM BHIOMPATh
ONTHUMAaIbLHBIN CHOCO6 HU3MCPCHHUA KW HCIIOJB30BATH HM3BCCTHBIC MCTOAbI OLUCHKH HOI‘pCH.IHOCTCﬁ
U3MEPEHHUI;

HCCJIEIOBATh 3aBUCUMOCTU (DPM3MUYECKUX BEIIMYMH C HCIOJB30BAHUEM HPSIMBIX M3MEPEHUN:
IpU 3TOM KOHCTPYHUpPOBaTh YCTaHOBKY, (DUKCHUpPOBATh pE3yJbTaThl IMOIYYECHHONW 3aBUCHUMOCTHU
(1)I/I3I/I‘-I€CKI/IX BCJIMYHUH B BU/IC TaGJ'II/ILI n Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCJIICAOBAHUSA,

co0uro1aTh MpaBuiia 0€30MacHOro TPy/ia MPH MPOBEACHUHN HCCISIOBAaHUN B paMKaX y4eOHOTro
JKCIIEPUMEHTa, Y4eOHO-HCCIE0BAaTEIbCKOM U IMPOEKTHOM JEATENIBHOCTH C HCIOIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 00OPYIOBAHMUS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 3aJaHHON (PU3NYECKON MOJIENBIO, HCTIONB3YS (PHU3UIECKUE
3aKOHBI W TIPUHIMIIBI, Ha OCHOBC aHalin3a YCJIOBUA 3ada4un BI)I6I/IpaTI) (1)I/I3I/I‘-ICCKYIO MOJCJIb,
BBIICTIATH (PU3NYECKUE BETUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE AJIs €€ PellIeHHUs, TPOBOIUTh PACUETHI
U OLICHUBATh PEATbHOCTD MOJYYEHHOT0 3HAYeHUS (PU3HMUECKON BEIUMUUHBL,

peiiaTh Ka4YC€CTBCHHBIC 3aJadu: BBICTPAMBATL JIOTUYCCKU HCIPOTUBOPCUUBYIO MCIIOYKY
pacCyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIONIb30BATh MPH PEUICHUH Y4eOHBIX 3a/1a4 COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOIOTHU
JUTSI IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAILIUU U MPECTaBICHUs YIeOHOM U HAYYHO-TIOMYJISIPHOM
I/IH(l)OpMaLII/II/I, HOJIy‘-ICHHOfI M3 pa3JINYHbIX UCTOYHUKOB, KPUTHUYCCKHU aHAJIM3HUPOBATH IMOJTYHYaCMYIO
uH(pOpMaLIHIO;

OOBSACHATH MPUHIUIBI ACUCTBUS MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, Pa3inyaTh
yCIIOBUS UX 0€30MacHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B O0BSICHEHHE MTPOIECCOB OKPYKAFOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B TMOBCEIHEBHOMN KU3HU AJi1 00ecreueHus
0€30MacHOCTH MpHU OOpalIeHHH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3JI0POBBSI U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpejie;

paboTaTh B IPYMIE C BHIIOJHEHUEM Pa3IMUHBIX COLUAIBHBIX POJIeH, IIaHUPOBaTh paboTy
TPYIIBL, pallMOHAIEHO paclpeAesiTh 00I3aHHOCTH U TUTAHUPOBATH ACSITENbHOCTh B HECTAHIaPTHBIX
CUTyallUsX, aJeKBAaTHO OIICHMBATh BKJIAJ KaXJOro M3 YYAaCTHHUKOB TPYNIBl B pEIICHUE
paccMatrpuBaeMoi poOIEMBI.



HCIOJb30BAHUA 110 3TOM TEME JIEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJBLHBIX PECYPCOB

TEMATHYECKOE IINTAHUPOBAHHME C YKASAHUEMKOJIMYECTBA AKAJEMHUYECKHUX YACOB,
OTBOJMMBIX HA OCBOEHME KAXKJIOM TEMbBI YYEBHOI'O ITIPEJMETA U BO3MOXKHOCTH

10 KJIACC
KosmmyecTBo yacos DJ1eKTPOHHBIE U (POBBIE
Ne i/ Tema ypoka
Bcero o0pa3oBaTe/bHbIE Pecypchl
1 ®dusuka — Hayka o npupoze. Hayunsle METOABI TIO3HAHUS 1 bu6nuoreka [IOK
OKPYKaIOIIEro MHUpPa https://m.edsoo.ru/ff0c32e2
Ponp u mecTo pusuku B GOpMUPOBAHNHN COBPEMEHHOM
2 Hay4HOU KapTSI)HLI anaq; Epalfmqecxoﬁ I[eleTeJ'IBHOCTI/I 1 bubmmorexa LIOK
N ’ https://m.edsoo.ru/ff0c33e6
roen
Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh
3 MexaHI/IIIeCKOFOI;[BI/DKeHI/IS{. [Tepemenienue, CKOpocThb 1 bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHNE 1 bubmmorexa LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE NIPSIMOJIMHENHOE NBU)KEHNE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c372e
6 CBoboaHOe mazieHne. Y cKkopeHrue cBOOOHOTO MaieHus 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonnHueliHoe aBnxkeHue. J[BIkeHNE MaTepUATTBHON 1 bu6mmoreka [JOK
TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
3 [TpuHnun otHocuTenbHOCTH ['anunes. aepuuanbubie 1 bubmuoreka [JOK
cucremsbl orcuera. [lepsrbiit 3akoH HeloToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipuniun cynepno3uiuu cui. Bropoi 1 bubnuotexa [JOK

3aKkoH HproToHa mis MaTCpHaHBHOf/'I TOYKH

https://m.edsoo.ru/ffOc3be8
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bu6nuoreka [IOK

10 Tpernii 3akoH HbIOTOHA [UIs1 MaTEpPHAIIBHBIX TOYEK https://m.edsoo.ru/f0c3be8
11 3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas bubmmoreka [IOK
KOCMHUYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https.//m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koadpdumment tpenus. Cuna conpoTHBICHUS bubnuotexa [HOK
[IPH ABMKEHHH TEIIA B KUAKOCTH HJIH ra3e https://m.edsoo.ru/ff0c3f76
[ToctynarensHOE U BpamareIbHOS ABMKCHUE a0COITFOTHO
14 TBéle};FO Tela. MOMEH:I CHUJIBI. Hneltllo CHUJIbL. Y CIIOBUSA bubnuoreia LOK
i https://m.edsoo.ru/ffOc41a6
paBHOBECHsI TBEPIOTO Tea
Nmnynbc MaTepuanbHONW TOYKH, CUCTEMbI MaTepUAIbHBIX
15 TO‘{eI}:. I/IMHYJ'IBIZ) CHJIBL. 3aKOH COXpaHEHUS I/IMHI;J'IBCQ.. bubmmorexa LIOK
https://m.edsoo.ru/ff0c43d6
PeaxkTnBHOE ABMKEHTE
PaGota u mourHOCTh cuitbl. Kunetnueckas sHeprust
16 MaTepHaHBH(I)J:>1~ touku. Teopema 00 I/I3MeHeHI/II/Ip bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4502
KMHETHYECKOI SHEpruun
[TorenmanesHas >Heprus. [loTeHunanbHas sHeprus 0
17 ne(popMUPOBAHHOMN Epqu/mbl. HOTGHIII/IaJ'II)Ha;) 3Hepyrl:£1yr bubmorexa LIOK
https://m.edsoo.ru/ffOc461a
Tesa BOJIM3U MOBEPXHOCTH 3eMITH
[ToTennuanpHble U HEMOTEHIIUATBHBIE CHITBI. CBSI3b PaObOTHI
18 HETOTEHITMAJIBHBIX CHUJI C U3MEHEHHEM MEXaHUIEeCKOMH but6mmoreka [IOK
JHEPTUH CUCTEMBI TeJI. 3aKOH COXPaHEHHS MEXaHUYECKOM https://m.edsoo.ru/ff0c478c
SHEPTUU
JlabopaTtopHas pabota «VccnenoBanue CBsS3H pabOTHI CHITBI
19 C U3MEHEHHEM MEXaHUYECKOW SHEPTUH Tella Ha IPUMEPE

PacTsKEHUS PE3UHOBOTO KIyTa



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

KOHTpOJIbHaﬂ paﬁoTa no teme «KnHemaruka.

bu6nuoreka [IOK

20
JunaMuKa. 3aKOHbI COXPAHEHHSI B MEXaHHKE» https://m.edsoo.ru/ff0c4b74
21 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON bubnmoreka [JOK
teopuu. bpoyHoBckoe nBkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
99 XapakTep ABMKCHUSI U B3aUMOJICICTBHS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX TEI
23 Macca monekyi. KonngectBo BemectBa. [locrosiHHas
ABorajzipo
24 TemnmoBoe paBHOBecue. TeMmneparypa u €€ U3MEpEeHHUE.
[Ikana remneparyp Llenbcus
bubmuorexa [JOK
25 WUneanpusrii raz 8 MKT. OcHoBHOe ypaBHeHHE MKT
P https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa cpeHen
. pAIyP pacp bubmuoteka [JOK
26 KMHETHYECKOM YHEPTUU JIBMKCHUS MOJICKYJ. Y paBHEHHUE
N https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akon JlanbToHa. ['a30BbIC 3aKOHBI
)8 Jlaboparopnas pabota «lccrnenoBanre 3aBUCHMOCTH
MEXy NMapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO ra3ay
29 N3omporieccsl B nueanbHOM Ta3e U ux rpadudeckoe bubmuotexa [JOK
MIPEJCTaBICHUE https://m.edsoo.ru/ff0c570e
30 KountpoJabHas paéora no Mmatepualy, NpoiijieHHOMY B
NMepBOM MOJIYTOUM
BHyTpeHHss SHEpTUsl TEPMOAMHAMUYECKON CUCTEMBI U
N bubnuotexa [JOK
crocoObl e€ n3mMeHenust. KoamdecTBo TemaoThl u padoTa.
31 BuyTpeHHs1s sHEprus 0JHOATOMHOTO MJI€aJIbHOTO Ta3a ltps.Jim.eds00, 1/TT0CS952
yTP p A a ) https://m.edsoo.ru/ff0c5c36
Bunael reruionepenaun
32 VY nenpHas TEIIOEMKOCTD BelecTBa. KonnuecTBo TEMIOTHI bubmunorexa [IOK

IpU Tertonepenaye. AauadaTHBIN mporecce

https://m.edsoo.ru/ff0c5c36
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33 IlepBblii 3aKOH TEPMOAMHAMUKY U €I0 IPUMEHEHUE K bubmmoreka [IOK
u3omnpoieccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs niporieccoB B mipupoe. Bropoii 3akon bubanoreka HOK
TEPMOJIMHAMUKHU https://m.edso00.ru/ff0c6230
. . bubnmnoreka HOK
35 [Mpunun pevicreus u KII/ TennoBoi MalnHbl https://m.e dsogru /f10c600a
36 Huxn Kapno u ero KITJI
37 DKoJoTHYecKre IPOOIEMbI TEIIO3HEPTETHKH
38 O606maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI bubnmnoreka [HOK
TEPMOJUHAMUKN https://m.edso00.ru/ff0c6938
39 KonrtpoJabHas padora no teme «MoJjiekyasipHas bubaunorexa HOK
¢puszuka. OCHOBBI TEPMOTUHAMMKH» https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue u KuneHue Egi?;;fg;gg}; 0c63b6
41 AOCOIIIOTHAsI U OTHOCUTEJIbHAS BIIAYXHOCTH BO3/TyXa. bubmuorexa [JOK
Hacsiiennsiit nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramnnueckue u amopgHsbIe Tena.
42 AHM30TpONUS CBOKCTB KPUCTAILIOB. JKUAKNE KPUCTAJUIBL. bubmmorexa LOK
CoBpeMeHHEIE MaTepHAIIbI https://m.edsoo.ru/ff0c65f0
43 [InaBnenue u kpucrammMzanus. Y aelbHas TemioTa bubnmnoreka [JOK
riaBneHus. Cyomumarus https://m.edso0.ru/ff0c6708
bubnmoreka [JOK
44 YpaBHEeHHE TEIIOBOTO OamaHca https://m.e dsogru 11066820
45 DnekTpu3anus Ten. DIeKTpuueckuil 3aps. /IBa suaa bubnuotexa [JOK
JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ffOc6bcc
46 [TpoBOMHHKH, TUAIEKTPUKH U TIOTYIPOBOTHUKU. 3aKOH bubnuorexa [JOK

COXPAHCHUS DJICKTPUUCCKOI'O 3apaaa

https://m.edsoo.ru/ffOc6bcc
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BsaumopeiictBue 3apsiioB. 3akoH Kynona. Toueunsiii

Bbu6nuoreka [IOK

41 AJIEKTPUYECKUM 3apsif https://m.edsoo.ru/ffOc6ce4
HanpsixénHocTs anekTpudeckoro nois. Ipunnun
48 CYINEPIIO3HUILIMU JIEKTPUYECKUX TT0JIeH. JInnum bubamorexa LHOK
B https://m.edsoo.ru/ffOc6df2
HaIpsHKEHHOCTH
49 Pabota cwi anexktpocraruueckoro nodist. [Torenmman. bubanoreka HOK
Pa3HocTh moTeHIIMAIOB https://m.edsoo.ru/ffOc6f00
50 [TpoBOAHMKY M TUANEKTPUKH B SIEKTPOCTATUUECKOM IOJIE. bubnnorexka HOK
JusnekTpudeckasi IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N bu6mmoreka [IOK
>1 DueTpoémrocts. Koraencarop https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTUs bubnuorexa [HOK
3apsHKEHHOr0 KOHJEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTopnas pabora "M3MepeHue 371eKTpOEMKOCTH
KOHJIeHcaTopa"
[IpuHuuMn neicTBUS U IPUMEHEHHUE KOHJIEHCATOPOB,
54 KOIHMPOBAJIBHOTO anmnapara, CTpyiHOro npuHTepa.
DneKTpocTaTUYecKas 3allnuTa. 3a3eMJIeHue
3JIEKTPONIPUOOPOB
DNEeKTPUYECKHUM TOK, YCIIOBUSI €T0 CYLIECTBOBAHUS.
55 [TocrosiHubIM ToK. Cuna Toka. Hanpsxenue.
Conporusnenue. 3akoH OMa il yyacTKa Lenu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE
56 COeTMHEHHE MPOBOAHUKOB. JlabopaTopHas pabora bubmorexa [TOK
https://m.edsoo.ru/ff0c74f0
«M3ydeHne CMEIaHHOTO COEAMHEHUSI PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoyms- bubmmorexa [JOK

Jlenna

https://m.edsoo.ru/ff0c7838
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3axon OMa 11 ITOJIHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIETIH.

58 KopoTtkoe 3ambikanmne. JlabopaTopHas padora «3mepenune 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c7ae0
O/1C ucToyHuKa TOKa U €ro BHyTPEHHETr0 COMPOTUBIICHHUS
59 PesepBHblii ypok. Beepoccuiickasi npoBepo4YHast 1 buoanorexa HOK
padora/l"'onoBasi KOHTpPoIbHAsA padoTa https://m.edso00.ru/ff0c8c56
60 Pe3epBHblii ypok. Beepoccuiickasi mpoBepounas padora/ 1 bubimorexa HOK
I'opoBasi kOHTpOJILHAs padoTa https://m.edsoo.ru/ff0c8c56
DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX METAJLIOB.
61 3aBHCHUMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI. 1
CBepXnpoBOJIMMOCTD
62 DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX 1
MTyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
63 npoBoArMOCTh. CBOMCTBA p—N-Tiepexoaa 1 bubmmorexa [JOK
POBOA ' P pexosa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DJeKTpUYecKuil TOK B pacTBOpax M pacrjiaBax
64 3IEKTPOJIUTOB. DIEKTPOIUTUYECKAS TUCCOLUALINS 1 bubmmorexa [JOK
P ' P A HHATIE https://m.edsoo.ru/ff0c82ba
OneKTponan3
65 OnexTpuueckuid Tok B razax. CaMoCTOSTENbHbIN U 1 bubnmnorexka HOK
HECaMOCTOATENbHBIN pa3psal. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
KonTpoJsbHasi pa6ora no teme «JIeKTPOCTATHKA.
66 IMocTosiHHBIN d1eKTPpUUECKHii TOK. TOKH B pa3Iu4HbIX 1 buoamorexa IIOK
P ) P https://m.edsoo.ru/ff0c8a8a
cpexax»
67 DnexTpuueckue mpudOophl U YCTPOKUCTBA U UX MPAKTUIECKOE 1 bubnmoreka [JOK
npuMmenenue. [IpaBuna TeXHUKHU 6€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
bu6nuoreka [IOK
68 P i . 0606 i 10 1
e3epBHbIA ypok. O6o6matomuii ypok mo temam 10 xinacca https://m.edsoo.ru/f0cafee
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KouuuecTso yacos DJIeKTPOHHBbIE HU(POBbIE
Ne i/ Tema ypoka P unpp
Bcero o0pa3oBaTejbHbIe pecypchl
[TocTosiHHBIE MAaTHUTHI M UX B3aUMOIeHCTBHE. MarHuTHOE
1 noJie. Bektop MarHuTHOM MHAYKIMU. JIMHUM MarHUTHOU 1 bubmorexa HOK
' P Y. https://m.edsoo.ru/ff0c9778
WHYKIAH
5 MarnuTtHoe 1ose NpoBOAHKUKA ¢ TOKOM. OmbIT Dpcreaa. 1 bubnmnoreka [HOK
B3anmoaeiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlaboparopnas padota «/3y4eHre MarHUTHOTO TIOJIS 1 bubnmoreka [JOK
KaTYLIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOI'O NOJISl HA MMPOBOJHUK ¢ TOKOM. Cuiia
4 Awmmepa. JlabopatopHast pabora «MccinenoBanue qeicTBus 1 bubmmorera LOK
pa. patopHai p https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM
5 JleficTBr€ MarHUTHOTO TOJI HAa JBUKYIILYIOCS 3apSAKEHHYIO 1 bubnmnoreka [JOK
gactuny. Cuna Jlopenia. Pabora cuinel Jlopenna https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHast MHAYKIHs. [loTOk BeKTOpa MarHUTHOM
6 nHayknuu. O/1C nHaykuuy. 3aKoH IEKTPOMarHUTHOM 1
unaykuun Oapanes
7 JlabopaTtopHas pabota «MccnenoBanue siBIeHUS 1 bubmuotexa [JOK
BJIEKTPOMArHUTHON WHTYKIIN» https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHue camounaykuuu. 3JC
8 CAaMOMHAYKITUU. DHEPTHsI MATHUTHOTO TTOJISI KaTYIIIKHU C 1 bubmmorexa [TOK
YRUHH. P v https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE TOJIe
TexHr4ecKkue ycTpoicTBa U UX MPUMEHEHHE: TOCTOSTHHBIE
9 MarHMThI, 3JICKTPOMATHUTHI, AIEKTPOABUTATENb, 1
YCKOPUTENH IEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
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10 O6o6maromuii ypok «MarauTHoe modie. bubnmoreka [JOK
DJIEKTpOMArHuTHas MHTYKIHS» https://m.edsoo.ru/ffOcab82
1 KonTtpoJuabHnasi pabora no treme «MarautHoe moJe. buoanorexa HOK
DJIEKTPOMATHUTHASI HHAYKIUS» https://m.edsoo.ru/ff0cad58
CBobOoHBIE MexaHHUYecKue Konebanus. ['apMmonudeckue
. bu6nmoreka [IOK
12 KoJieOaHus. YpaBHEHUE TAPMOHUYCCKUX KOJICOaHMIA.
https://m.edsoo.ru/ffOcaf06
[IpeBparenue suepruu
JlaboparopHas pabdota «lccneqoBanue 3aBUCUMOCTH
13 nepuoja MajbIxX KoyiebaHui rpy3a Ha HUTU OT JIMHBI HUTU
Y Macchbl Tpy3a»
Konebartenbublit KOHTYp. CBOOOIHBIE 371EKTPOMArHUTHBIE
14 KoJieOaHusl B UI€aTbHOM K0JIe0aTeIbHOM KOHTYpE. bubnuorexa [HOK
AHanorust MexJ1y MEXaHM4YECKUMU U 3JIEKTPOMArHUTHBIMHU https://m.edsoo.ru/ffOch820
KoJe0aHusIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B bubmuoreka [JOK
HJIeaTbHOM KO0JIE0ATETLHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
16 BrinyxaeHHble MexaHndeckue konedanus. Pesonanc bubmmorexa [JOK
Y& ' ' https://m.edsoo.ru/ffocbb86
BoinykeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUs
IlepemennsbIit Tok. CHHYCOUAJIBHBIN IEPEMEHHBIN TOK.
17 MoHOCTh IEPEMEHHOIO TOKA. AMIUIUTYAHOE U brbmmorexa LIOK
y P ' 4 https://m.edsoo.ru/ffOcbd34
JEMCTBYIOIIEE 3HAUEHNUE CHIIBI TOKA U HAIPSKEHUS
18 Tpanchopmarop. IIponsBoacTso, nepenada u norpedaeHue
NEKTPUYECKON SHEPTUU
VY CTpOoNCTBO U MPAKTHUYECKOE TPUMEHEHHE IIEKTPUIECKOTO
. bu6nuoreka [IOK
19 3BOHKa, FeHepaTopa MepeMeHHOro TOKa, JIMHUHN

QJICKTpoInepeaaqd

https://m.edsoo.ru/ff0cc324
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DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJCTBE

20 anekTpo3Hepruu. Kynprypa ucnoiap30BaHus
3JIEKTPO3HEPIUH B IOBCEAHEBHOM KU3HU
MexaHnuecKkue BOJIHBI, YCIOBHUS paclPOCTPAaHEHUS.
21 [Tepuoa. CxopocTh pacpoCTpaHEHUs U JJIMHA BOJHBI. bubmmorexa [IOK
https://m.edsoo.ru/ff0cca54
ITonepeunble U POIOJIbHBIE BOJIHBI
29 3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa TOHa. bubnuoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNEeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmuorexa [JOK
[IIxana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIIBI panoOCBA3HU U TelIeBUICHU. PazButue cpeacrts
cBA3u. Paguonoxkanus
bubaunoreka [HOK
25 KonTtpouabHnas padora «Kose6anus u BoJTHbD) hitps://m.edsoo.ru/ff0cc6is
26 [IpsiMonuHEITHOE pacpocTpaHeHrEe CBETa B OJHOPOIHOM bubnmnoreka [JOK
cpeae. Toueunblii HICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxxenue cBeTa. 3aKOHbI OTpaxkeHus ceera. [locTpoeHue bubmuoteka [JOK
n300pakeHU B IIIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue ceta. [loaHOE BHYTpEHHEE OTPAKEHHE. bubmuoteka [JOK
IIpenenbHbIl yromi MOJIHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlabopaTopHas pabota «3mepeHue mokazaTens bubnmoreka [JOK
MPETOMJIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne n3odpaxenuii B muuze. @opmyna bubnuotexa [JOK
TOHKOM JIMH3BI. Y BEJIMYEHUE JIMH3BI https://m.edsoo.ru/ffOcddle
31 KonTtposabHasi pa6ora no marepuaity, npoiiiecHHOMY B
NepBOM IOJIYTOAHH
32 JlabopaTtopHas pabota «MccnenoBanue CBOMCTB

M300pakKeHUH B JIMH3aX
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Hucniepcust ceera. ClioxHbIN coctaB Oenoro cera. L{Ber.

33 JlaGopaTopHas pabora «HabmroaeHue nucrnepcun CBeTay
34 Wutepdepennus ceera. Audpakius cera. bubnmoreka [JOK
JudpaximonHas pemeéTka https://m.edsoo.ru/ffOced22
35 [Tonepeunocts cBeTOBBIX BOJH. [Tonsipusarus cBera bubmmorexa LTOK
https://m.edsoo.ru/ff0cf02e
36 OnTrueckue MpuOOPHI U YCTPOICTBA U YCIOBUS MX
0€301MacHOro MPUMEHEHUS
37 ['paHu1IbI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. bubnuorexa [HOK
[TocTynatel cieruanbHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
38 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE bubnnoreka HOK
BPEMEHU U COKPAILECHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
39 DHeprus U UMNYJIbC PEISTUBUCTCKOM yacTuilbl. CBA3b bubnmnoreka [HOK
MAaccChl ¢ SJHEPTHEN U UMITYJIbCOM. DHEPTHUs MTOKOS https://m.edsoo.ru/ffOcfc68
40 KonTtpoabnas padora «Onruka. OCHOBBI ClIeNMAJIBLHOM Bbub6mmorexa HHOK
TE€OPUH OTHOCUTEJIBLHOCTH https://m.edsoo.ru/ffOcf6f0
41 ®otonbl. opmyna [Tnanka. DHEprus U UMIYJIbC POTOHA ﬁg&?ﬁ;fg;gﬁ};m fel6
42 OTtkpeiTe u uccienoBanue Goroddpdexra. Onbite A. T bubmuoteka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
43 3akonbl poTtorddexra. YpaBHeHHE DUHIITEHHA 115 bubnmoreka [JOK
dotorddekra. «Kpachas rpanuna» pororpdexra https://m.edsoo.ru/ff0d015e
44 Hasnenue ceeta. OnbiTel I1. H. JIleGeneBa. Xumuueckoe bubnuotexa [JOK
JICCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHrn4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE:!
45 ¢boTorIeMEHT, POTOAATUHK, COTHEUHas OaTapes,

CBETOAHNO
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Bbu6nuoreka [IOK

46 Pemenue 3ana4 no Teme «37€MEHTHI KBAHTOBOW OMTHKI https://m.edsoo.ru/ff0d0302
47 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo bubmuorexa [JOK
paccesinuio o-vyactull. [Inanerapnas Mmozaens aroma https://m.edsoo.ru/ff0d091a
bu6nuoreka [IOK
48 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
49 Nznydyenue u nornoiieHre (GOTOHOB MpH MEPEX0JIe aToMa ¢ bubnuotexa [HOK
OJIHOTO YPOBHS SHEPIrUU Ha Apyroi. Buasl cnekTpos https://m.edsoo.ru/ff0d0afa
BousiHoBBIE cBOicTBa yacTull. Bosabl ne bpons.
50 KopnyckynspHo-BoiaHoBO#H Ayanu3M. CHOHTaHHOE U bubmmorera LHOK
https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4CHHE
51 OTtkpsiTue paguoaktTuBHOCTH. OnbIThl Pesepdopaa mo bubnmnoreka HOK
ONPEJIECICHUIO COCTaBa PaJAMOAKTUBHOIO U3JIYUYECHHUS https://m.edsoo.ru/ff0d0fd2
59 CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Brnusnaue
PaANOAKTUBHOCTH HA KMBBIE OPTaHU3MBbI
OTkpbiTHE IPOTOHA U HEeWTpoHa. M30TOombI. ANb(a-pacnan.
53 DNeKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnaj. ['amma- bubmmorexa LOK
https://m.edsoo.ru/ff0d1162
W3ITy4eHUE
DHeprus CBA3U HYKJIOHOB B sJipe. SInepHble peaklnH.
o4 SAnepuslii peaktop. [IpoOnembl, IepceKTUBSI, bubmmorexa LOK
. https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKHE ACTICKTHI SIEPHOMN YHEPTETUKU
55 KonTtpouabnas padora no teme «®@orodpdexr. Anepnas
(puszuxa»
OneMeHTapHble yacTULbl. OTKpBITHE TO3UTPOHA. METObI
56 HaOJIOJICHUS U PETUCTPAIIMHU JIEMEHTAPHBIX YaCTHII. bubnuotexa [JOK

Kpyrunsiii cton «®yH1aMmeHTa bHbIe B3aUMOACHCTBHSL.
EnuncTBO (DM3ndeckoit KapTHHBI MUPay

https://m.edsoo.ru/ff0d0e38
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57

Ortanbl pa3Butus actpoHomu. [Ipuknannoe u
MHPOBO33PEHUECKOE 3HAUCHUE acCTpOHOMUU. Buj
3B&3mHOrO Heba. Co3Be3ust, IpKre 3BE3IBI, IUNIAHETHI, UX
BUIMMOe ABMKeHne. ConHeuHas cucTemMa

58

Connue. ConHeyHast akTUBHOCTh. McTOUHMK 3HEprun
ConHua u 3B€311

59

60

61

3BE37bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI TTIaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpEeHHEE cTpoeHME 3BE3 .
CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOKICHUN U
sBostoniu CoJHIa U 3BE3]

Mnuneunsiii [lyte — Hama 'anaktuka. [lonoxenue u
nexenue Connna B [Nanaktuke. ['anaktuku. YepHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro

B3phbIBA. PenukToBoe H3JIYUCHHUC. MeraranakTHka.
HepemeHHHe HpO6J’ICMH ACTPOHOMHUU

62

O606matomuii ypok. Ponb ¢pusuku u actTpoHOMuUu B
SKOHOMUYECKOM, TEXHOJOTMYECKOM, COTMATBLHON U
ATUYECKOH cdepax AeaTeTbHOCTH YeTOBeKa

63

64

65

I'omoBasi KOHTpOJIbHAsI padoTa

O6o06maromuit ypok. Poib u mecto pu3uku u acTpOHOMUU
B COBPEMEHHOM Hay4HOH KapTuHE Mupa. Ponb Gpusnueckoii
Teopuu B pOpMUpPOBaHNH TIPEICTABICHUH O PrU3nIecKon
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI MUpPa B
00IIeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTaBICHUN O TIPHPOAEC



PesepBHbIil ypok. MaruutHoe nosie. DJIeKTpoMarHuTHas

66 1
WHIYKIHS
67 PesepBHblit ypok. OnTrka. OCHOBBI clielUaIbHONW TEOPUU 1
OTHOCHUTEJIBHOCTH
68 Pesepnbiii ypok. KBantoBas ¢pusuka. DneMeHTbI 1 bubnmoreka [JOK
aCTPOHOMUU U acTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68


https://m.edsoo.ru/ff0d1784

V. TNPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa3OBava

JleMoHCTpUpOBaTh Ha TMpUMEpax pojib U MeCTO (U3UKH B
101 (GhopMUPOBaHUM COBPEMEHHON HAy4YHOM KapTHUHBI MHpA, B Pa3BUTUU

COBPEMEHHOMN TEXHUKHU U TEXHOJOTHM, B TPAKTUYECKOM IESITEIbHOCTH

moaen

Y4uTHIBaTh IPAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3NUECKUX MOJIEIICH:
MaTepualibHasl TOYKA, MHEPLIHAIbHAs CHCTEMa OTCYETA, a0COIIOTHO
10.2 TBEPMOE TENO, UICAIBHBIN I'a3; MOJEIH CTPOCHUS ra30B, KUAKOCTEN U
TBEPABIX TeEJ, TOYEUHBIN 3JEKTPUUECKUN 3apsa — IMpU PEUICHUU

¢bu3nveckux 3a1aq

Pacnio3naBath ¢uznyeckue sBIeHUS (IPOLECCH) U OOBSICHATD UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON Teopuu
CTPOCHMsI BEIleCTBA M JJEKTPOAMHAMUKHM: pABHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHHE, CBOOOHOE MaleHue
T€Jd, NBWKEHUE MO OKPYKHOCTH, WHEPLHUs, B3aUMOJEHCTBUE TEI;
10.3 mupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHHE KHJAKOCTEH U
' TBEPABIX TeJl, U3MEHeHue o0béMa Tel TMpU HarpeBaHUH
(oxJIaXk1IeHNN), TEIJIOBOE paBHOBECHE, MCIApEHHME, KOHIEHCALUs,
IJIaBJICHUE, KpUCTAJUIM3alUs, KUIIEHUE, BIIAXHOCTh BO3]yXa,
MTOBBIIICHNE IABJICHUS T'a3a [IPU €0 HarpeBaHUHU B 3aKPBITOM COCY/IE,
CBS3b MEXIYy IapaMeTpaMH COCTOSHHSI Ta3a B H30IpOIEccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OmnuceiBaTh MEXaHWYECKOE JIBUXKEHHE, MHCIONb3ys (usnueckue
BEJIMYUHBIL: KOOPAWHATA, yTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIA, HUMIYIbC Tela, KHHETHYECKas DHEPIHus,
10.4 MOTEHIMaJbHasl JHEeprus, MexaHuuyeckas paboTa, MexXxaHHuYecKas
- MOIITHOCTh; TPU ONUCAHWU TPABUIBHO TPAKTOBaTh (PU3UUECKUI
CMBICI HCHOJB3YEMBIX BEIMYMH, WX OOO3HAUEHHUS M €IHWHULIBI,
HaXoIUTh (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3MUECKYIO BETMYNHY

C ApYTrvMMHU BCIMYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEILIOBBIC
SIBICHUS, HCIOJB3Ys (PU3UYECKHE BEIMYUHBL JIaBJICHHE Tas3a,
TEeMIIeparypa, CpeAHsss KHUHETHYECKash DHEPTus XaoTHYECKOTro
JIBYOKCHHSI MOJICKYJ, CpEIHEKBaIpaTHYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHssS OJHeprus, pabora Trasa,
KO3(DPUIIMEHT TOJIE3HOr0 IEHCTBUS TEIUIOBOTO JIBUTATENs; IMPH
ONMMCAaHWM  TPAaBUIBHO  TPAKTOBaTh  (PU3MYCCKUH  CMBICI
UCIIOJIb3YEMbIX BEJIUYMH, UX O0O3HAYCHUS W CIUHHIIBI, HaXOIHUTh
(GbopMyJibl, CBS3BIBAIOINNE JaHHYK (U3HUCCKYIO BEJIMYUHY C

JPYTUMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE DJJIEKTPUYECKHE CBOMCTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TPOLECCHI), HCHONB3yd (PHU3MUECKue
BEJIMYMHBL:  JJIEKTPUYECKUN  3apsAll,  IEKTPUYECKOE  TIOJE,
HaIpsDKEHHOCTh  II0JIA, IOTEHLHUAN, PAa3sHOCTh IOTEHLUAJIOB; IIPU
ONMCaHUHU IIPaBUJIBHO  TPAKTOBAaTh duznyeckuit CMBICII
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAUEHUS M €IUHMIIbI; YKa3bIBaTbh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BEiIn4YnHaMu

aHAJM3UpPOBaTh (PU3UUECKUE TIPOLECChl U SABICHMS, HCHOIb3Ys
¢bu3nvecKkne 3aKOHbBI M IPUHIHIIBL: 3aKOH BCEMUPHOTO TATOoTeHUS, |, 11
u |1l 3akonbpl Hpl0TOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKOW YHEPrHH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIIUI CYNEPIO3UIIMH CHII, TPUHIIMII
paBHONpaBUs WHEPUUAIBHBIX CHCTEM OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b
CpelHell KMHETUYECKOW SHEpPTHUU TEIIOBOTO JBMKEHMSI MOJIEKYI C
abCOJIIOTHON TeMIlepaTypoil, IepBblii 3aKOH TEPMOAMHAMUKY; 3aKOH
COXPAaHEHHs DJIIEKTPUYECKOro 3apsaa, 3akoH Kynona; mpu sToMm
pa3nuyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH

10.8

10.9

OOBACHATH OCHOBHBIC TMPUHIUIBI JEHCTBUS MAaIlUH, TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3nuyarh YCIOBHS UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBINONMHATE SKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3NYECKUX SBICHUIN
U TIPOLIECCOB C MCIIOJIB30BAaHUEM HPSMBIX U KOCBEHHBIX M3MEPEHUH;
pH 3ToM (HopMyIHpoBaTh MpodiemMy (3a1ady) U TUIOTE3y yueOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIOKCHHOTO

060pyu03aHI/m, MMPpOBOAUTD OIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI




10.10

OcymiecTBnATh OpsSAMble U KOCBEHHbIE H3MEpEHUs (U3NUECKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO M3MEpEeHHs U

HCIIOJIB30BaTh U3BECTHBIC METO/AbI OLICHKH HOFpCHIHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (DU3UYECKUMH BEIUYUHAMH C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHUM; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHpPOBATh pE3yJIbTAaThl IOJYYECHHOW 3aBHCHMOCTH
(u3HUECKUX BEMYHH B BUC TAOIUIl ¥ TPpaUKOB, I€TIaTh BHIBOIBI 110

pe3yJibTaTaM UCCIIeA0BAHUS

10.12

10.13

10.14

Cobnromate mpaBuiaa 0Oe30macHOro TpyAda TP IPOBEACHUH
UCCIICOBaHUH B paMKax y4eOHOro OSKCIIEpUMEHTa, Y4eOHO-
UCCIIEI0BATEIBCKON M MPOEKTHOW JEATEIBHOCTH C UCIIOJIb30BAHUEM

MU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000pYy10BaHUS

Pemarp pacuéTHble 3a7aun C SBHO 33/1aHHOM (pU3MUECKON MOJEINbIo,
MCTOJNIB3Ysl (DU3UYECKHE 3aKOHBI M MPUHIUIIBEI, HA OCHOBE aHAIN3a
YCIIOBUSL 3aJauydl  BBIOMpPATh (U3NYECKYI0 MOJCINb, BBIICIATH
(bu3nueckre BeTUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE IS €€ pellieHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATh PEAIbHOCTD IIOJyYEHHOI'O 3HAYEHUS
(hU3HYECKON BETUIMHBI

Pemate  kadecTBEHHBIE ~ 3aJayu:  BBICTpAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKIECHUI C ONIOPON HA U3yUYEHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/BI/I"IeCKI/Ie SABJICHUSA

10.15

Hcnonp3oBath mpu pemieHUMH y4eOHBIX 3aJad COBPEMEHHBIE
MH(GOPMAIIMOHHbIE TEXHOJOTHHM JUIl TIOMCKA, CTPYKTYPUPOBaHUS,
UHTEpHpEeTallud U MPEICTaBIeHUs] Y4eOHOH M Hay4yHO-IOMYJISIPHOMN
nH(pOpMalLNH, MOTYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATh MOJIy4aeMyr0 HH()OpMaIUIO

10.16

10.17

[IpuBoauTE MpUMeEpPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOLECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaThk TeOpeTHUECKUE 3HAHUSA MO (U3UKE B MOBCETHEBHOMN
KHU3HH JuId  oOecrieyeHHs O€30MacHOCTH IpH  OOpaleHuH ¢
npubopaMu M TEXHUYECKHUMH YCTPOWCTBAMH, [UIsl COXPaHEHHUS
3I0pOBbsI M COOJIOAEHUS HOPM DSKOJOIMYECKOIO IIOBEAEHUS B

OKpYJKarollleH cpeze

10.18

PaGoTaTh B rpyIine ¢ BbINOJHEHUEM PA3IMYHbBIX COIIMANBHBIX POJIEH,
IUIAaHUpOBaTh  paboOTy TIpPYyNNbl, pPALMOHAIBHO  pacHpenesiTh

0053aHHOCTU U IIaHUPOBATL JCATCIIBHOCTL B HCECTAHAAPTHBIX




11 KJIACC

CUTyalludx, aJCKBATHO OLCHWBATH BKJIAA KaXXIO0T0 U3 YYAaCTHUKOB

IPYIIIBI B pELIEHUE pacCMaTpUBaEMOM MpoOIeMbl

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMble NnpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaTh Ha MpPHUMEpPax pojdb H MeCTO (U3HKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAYYHOM KapTHHBI MHUpA, B Pa3BUTHU
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON NEATEIbHOCTH

JFO/ICH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

11.2

11.3

VY4uThIBaTh IPaHULIbl IPUMEHEHUS N3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JJIEKTPUUECKUN 3apsll, sAepHas MOJENIb aTOMa, HYKJIOHHas

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (1)I/ISI/I‘IeCKI/IX 3aJa4

Pacno3naBate ¢usnueckue sBieHHs (IIPOLECChl) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJUHAMHUKM W  KBAaHTOBOW  (DU3HKH:
AJIEKTPUYECKAsT MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHWTHOE  JICMCTBHS ~ TOKa,  B3aWMOJCWCTBHE  MAarHUTOB,
JIEKTPOMArHUTHAsE WHAYKIUS, JIeHCTBHE MArHUTHOTO TIOJS HA
MPOBOAHUK C TOKOM U JBWXKYIIHMICS 3apsj, 3JIEKTPOMAarHUTHBIC
Kole0aHus W BOJHBI, TPSMOJIMHEHHOE pacCIpOCTPAaHEHHE CBETa,
OTpa)keHHEe, MpejomiieHue, HHTepdepeHuus, auppakuus U
MOJIApU3allvsl CBETa, JUCTIEPCUsl CBETa, (HOTOINEKTpUUeCKuit dPdeKT
(dporoaddexr), cBeToBOE naBlIeHHE, BO3HUKHOBEHHE IHHEHYATOrO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHass M  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIE CBOWCTBAa BEMIECTBA  (DJICKTPHUYECKUE,
MarHuTHbIE, ONTHYECKUE, STIEKTPHUUECKYIO MPOBOJAUMOCTD Pa3IUYHbIX
cpel) © DOIEKTPOMArHUTHBIE SBICHUS (MIPOLECCHI), HCIONb3YS
¢u3nueckre BENWYMHBL:  DJIEKTPUYECKUHA  3apsi, cujla TOKa,
QJIEKTPUUECKOE  HANpSHKCHWE,  OAJIEKTPUYECKOE  COMPOTHBIICHUE,
paszHocTh moteHmanoB, 3/IC, pabora Toka, MHAYKIUS MAarHUTHOTO
monsg, cuna Awmrmepa, cwia JlopeHIla, WHIYKTHBHOCTh KaTYIIKH,
OHEPTUA JJICKTPUUCCKOrO0 U MArHuTHOTO HOJ'IGIZ, nepuoa M 4actoTa
KoJieOaHu# B KOJIeOATEIFHOM KOHTYPE, 3aps/l U CHjla TOKa B MPOIECCE

TapMOHHUYCCKUX SJICKTPOMArHUTHBIX K0J1e0 aHHfI, (I)OKYCHOC




115

PACCTOAHUC M ONTUYCCKasA CHJIa JIMH3bI, IIPHU OIMUCAHUN HNPABUJIBHO
TPAaKTOBATh (1)PI31/I‘-I€CKI/H>'I CMBICJI HUCIIOJB3YCMbIX  BCJIIMYUH, HX
0003HaUYeHHUS H CAWHUIBI, YKa3bIBaTb (bOpMy.]'II)I, CBsA3BbIBAIOIINEC

JaHHYI0 (PU3MYECKYIO BEJIMYUHY C APYTUMU BETMYUHAMU

OnwuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUA U IMIPOLUCCChI, NCIIOJIb3YA
(1)I/I?>I/ILICCKI/I€ BCIIUMYUHBI: CKOPOCTh JJICKTPOMAarHuTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, SHCPrud MW HUMIIYJIbC (I)OTOHa, nepunon
nmoiaypacmnaga, OSHEprus CBA3M ATOMHBIX SAACP, HOpPU  OIMHMCAHHUU
IpaBUJIBbHO TPAKTOBATDH (1)PI3H“I€CKPII>1 CMBICJI UCIIOJIB3YEMBIX BCIIMYHUH,
HX 0003HA4YeHUs U CIAWHUIIBI, YKAa3bIBaTh (bOpMy.]'IBI, CBA3BIBAOIIUEC
JaHHYIO (1)I/I3I/I‘IGCKYIO BCIIMYUHY C APpYI'UMU BCINYNHAMU, BBIYHUCIIATH

3Ha4YCHHUE (PU3NUECKON BETUIMHBI

11.6

11.7

11.8

Ananmu3upoBaTh (PU3MYECKHE TIPOLECCHl M SBJICHUS, HCIOJIB3YS
¢usnyeckue 3aKOHbl W OpUHLUOBL:  3akoH Owma,  3aKOHBI
MOCJIEeI0BATENbHOIO U IAapauIEIbHOTO COEIUHEHUS IPOBOJIHUKOB,
3akoH J[>xoyns — JleHna, 3aKOH 2J€KTPOMarHUTHOM MHAYKIUH, 3aKOH
MPSIMOJIMHENHOIO pacpOCTPAHEHUS CBETA, 3aKOHbI OTPa)KEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHHS  CBETa, YypaBHEHHME OWHINTEMHA  AJIA
¢doroapdexra, 3aKOH COXpaHEHUS SHEPrUM, 3aKOH COXPaHEHHUs
UMIIyJIbCa, 3aKOH COXPAHEHUs DIIEKTPUYECKOrO 3apsiia, 3aKOoH
COXPAaHEHHUs  MaccoBOIO  4MCia, MOCTyldarsl bopa, 3akoH
PagMOAaKTUBHOIO pacnajga; 0OpH OTOM pa3iaudarbh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €M0 MATEMAaTHYECKOE BBIPAKEHUE U YCIOBUS

(rpaHubl, 001aCTH) IPUMEHUMOCTH

Onpenenarb HanpaBlIeHHE BEKTOpa HWHAYKIUMUW MAarHUTHOTO IOJIS
MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia
CtpouTh ¥ ONUCHIBATH HU300paKEHHE, CO37aBa€MOE€ TUIOCKHM

3€pKaJiOM, TOHKOW JIMH301

11.9

11.10

BBITIONTHATE 3KCTIEPUMEHTBI TI0 UCCIICAOBAHUIO (DU3HUSCKUX SIBIICHUH 1
MIPOIIECCOB C UCITOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIpH
3ToM (opMyIUpOBaTh MpobiemMy (3alady) U THUIOTE3y Y4eOHOTO
JKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  NPEIIOKEHHOTO
000pyIOBaHUs, TIPOBOJUTE OIBIT H (POPMYITHPOBATH BHIBOIBI

OcCyIecTBIATh TPSIMBIE W KOCBEHHBIC H3MEpPEHUS (DU3HUCCKHUX
BEJIMYHH, TPU ITOM BBIOMPATh ONTHMAIBHBIA CIIOCO0 HM3MEpEHUS U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH C MCIOJIb30BAaHUEM

NpSIMBIX ~U3MEPEHMH; IPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY,




(GuKCcUpoOBaTh Pe3yabTaThl MOJYYCHHOM 3aBUCHMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE TaOJIUI ¥ TPpaUKOB, JIEJIaTh BBIBOBI 110 pe3yabTaTaM

ucciacagoBaHus

11.12

11.13

CobOmomaTe mpaBuiia O€30MACHOTO TpyAa TMpU IPOBEICHHUH
UCCIIEIOBaHUII B paMKax Yy4eOHOro OJKCHEpUMEHTa, Yy4eOHO-
MCCIIEI0BATEIIBCKOM U MPOSKTHON JEATEIFHOCTH C UCIOIb30BaHHEM

M3MEPUTENbHBIX YCTPOICTB U J1a00paTOPHOTO 000pyIOBaHUS

Pemate pacu€rHeie 3a1aun ¢ SBHO 33/JlaHHON (pU3MUECKON MOJIEINBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IIPHUHOMIIBI; HAa OCHOBC aHAJIM3a
yCIOBHUSA 3alaud  BbIOMpaTh (U3UYECKYI0 MOJENb, BBIIENIAThH
¢bu3nyeckue BEIMYUHBI U (POPMYIIbI, HEOOXOAUMBIE s €€ pelIeHus,
IIpOBOAWTD paCLIéTI)I 1 OUCHUBATDH PCAJIbHOCTD ITOJIYUYCHHOT'O 3HAYCHUSA

(hU3HYECKON BETUIMHBI

11.14

Pemiate  kauecTBeHHBIE ~ 3aJayd:  BBICTpauMBaTh  JIOTHYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKJICHUI C OMOPOM HA U3YYEHHBIE

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

11.15

Hcnonp3oBaTe MpU  pelleHMM Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIs IIOMCKA, CTPYKTYpUPOBaHMUS,
WHTEPIPETAIMA U TIPEICTABICHHUS Y4eOHOH M HAyYHO-TIONMYJISIPHON
nHpOpMAIHY, TTOTYICHHON U3 Pa3IMYHBIX MCTOYHHKOB, KPUTUYECKU

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATh NPUHLMUIIBI JIEHCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh yCJIOBHUS HX O€30MacCHOTO HCIIOJIb30BaHMS B

NOBCEIHEBHOMU KN3HU

[IpuBoaMUTE MpHUMEpPH! BKJIAJa POCCHUICKMX U 3apyOeKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B O0OBSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

Hcnonb3oBaTh TeopeTHyecKue 3HAHUS MO (pU3MKE B MOBCETHEBHOU
KU3HU 1715 oOecrieueHus: 6e301acHOCTH IpU o0pallleHuu ¢ mprudopamu
U TEXHUYECKUMH YCTpOMCTBaMH, JUIsI COXpPaHEHUS 3[0pOBbi U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGotath B Tpymme C BBHIIOJHEHHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  TPYNNbI,  palMOHAIBHO  paclpelessTh
00S3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, aJeKBaTHO OILIEHMBaTh BKJIAJ KaXJOTO M3 YYacCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMOil MpoOIeMbl




V. ITIPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koa nposepsiemoro
pasaeJa 3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®uszuka — Hayka o mnpupoje. Hayunbie
METOAbl TO3HAHUS OKPYXAIOIIEr0 MHpA.
Ponb skcnepuMeHTa U TeOpuu B MHpoIecce
MO3HAHUS  TPUPOJBI. IJKCHEPUMEHT B

¢dbusuke

MopnenupoBanue (pU3NYECKUX SBICHUNA U
IIPOLIECCOB. Hayunblie TUIIOTE3BI.
Ou3nyecKue 3aKOHbI U TEOpUHU. [ 'paHUIIbI
NPUMEHUMOCTH  (DU3WYECKHX  3aKOHOB.
[Mpunnun cootBerctBuda. Ponmp u mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOMN
HAy4YHOW KapTUHBI MUpPA, B MPAKTUYECKOU

NESITENbHOCTH JIIOIEN

MEXAHUKA

KMHEMATHKA

2.11

2.1.2
2.1

Mexanuueckoe JIBIDKEHHE.
OTHOCHUTETHHOCTD MEXaHUYECKOTO
nBkeHus. Cucrema otcuéra. TpaekTopus
[Iepememennue, CKOPOCTh (cpennsis
CKOpPOCTb, ~MTHOBEHHasi  CKOpOCTb) |
YCKOpPEHHE MaTepualbHOM TOYKM, HX
MPOEKIIUM HA OCH CHCTEMBI KOOpPIWHAT.
CrnoxeHue TepeMeIleHud U  CIOXEeHHe

CKOpOCTE

2.1.3

PaBrOMepHOE u PaBHOYCKOPEHHOE
npsMosivHeiiHoe  aBwkeHue.  ['paduku
3aBUCUMOCTH  KOOpAMHAT,  CKOPOCTH,
YCKOPEHMsS, IIyTH W  IIepeMelleHus

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




2.2

2.14

2.15

2.16

CBobonHoe nmasieHne. Y cKopeHue

CBO60,Z[HOFO naacHus

KpuBonuneiinoe asuxenue. PaBHoMepHoe
JIBUKEHHE  MaTepUaJbHOM  TOYKH IO
OKPYXKHOCTH. YTJIOBasi CKOPOCTb, TMHEHHAs
CKOpPOCTb. ITepuon u 4yacToTa.
LenTpocTpeMuTenbHOE YCKOPEHHE

TexHudeckue yCTpOMCTBA:  CHUIAOMETP,
JBUKEHHE CHaps/I0B, IIEMTHbIE U PEMEHHBIE

nepenadn

2.1.7

2.2.1

2.2.2

2.2.3

[IpakTueckue paboTHL. H3smepenue
MTHOBEHHOH  ckopoctH. HccnenoBanue
COOTHOIIICHHUA MCKOY nyTiaMHU,
PONICHHBIMU TEJIOM 3a
[IOCJIEI0BATENbHbIE PABHBIE IPOMEXKYTKU
BPEMEHH IIPHU PAaBHOYCKOPEHHOM JIBUKCHHUU
C HayaJbHOW CKOPOCTBIO, PAaBHOM HYIIIO.
N3ydyenune nBuKEHHS IIapuKka B BS3KOU
KHUIOKOCTH. I/I3yT-IeHI/I€ JABMXXCHUA TCJIa,

6p0HJCHHOFO TOPU30OHTAJILHO
JTMHAMUKA

[Ipuaiunn ~ otHOcuTenbHOCTH  [anmunes.
ITepBsiii 3akoH Hbrotona. MHepumanbHbie
CHCTEMBI OTCUETA

Macca Tena. Cuina. [Ipuaimn
CYNEPHO3UIUU CHJT

Bropoii 3akon HeroToHa 111 MaTepraibHOU
TOYKM B WHEPHUAIBHOW CHUCTEME OTCUETa
(UCO). Tperuit 3akoH HpioToHa s

MaTCpHaJIbHBIX TOUCK

2.24

3akoH BcemupHOro TsaroreHus. Cuna
TsbKecTu. llepBas kocMudeckas CKOPOCTb.

Bec Tena

2.2.5

Cwuta ynpyroctu. 3akoH ['yka




2.3

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIb)KEHUS W CWJIa TpPEHUS IOKOs.
Koapdpumment TPEHHUSL. Cuna
COIIPOTHBIICHUSI TPU JIBUKEHHUU Tela B

KHUAKOCTHU WUJIM Ia3c

2.2.7

2.2.8

HOCTyHaTeJIBHOG n BpamaTCJIbHOC

JBIDKEHUE a0COJIIOTHO TBEPJOTO Tela
Momenr CHJIBI OTHOCHUTEIILHO ocH
BpalllCHHUS. [Iieuo CUJIBI. VYcenoBus

paBHoBecus TBEpAoro Tena B UCO

2.2.9

2.2.10

TexHuueckue yCTpOMCTBA: MOAIIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

IIpakTuueckue paboTHI. N3yuenue
NBUKEHMsT ~ Opycka IO  HAKJIOHHOM
IJIOCKOCTH TOJ JACHCTBUEM HECKOJIbKHUX
cun. HMccnenoBaHnue 3aBUCUMOCTH — CHII
YIPYrOCTH, BO3HMKAIOIINUX B
nepopMupyeMoll TPYy)KMHE U PE3HMHOBOM
oOpasiie, OT BEJIMYMHBI UX JedopMaiuu.
HccnenoBanue  ycnoBUi — paBHOBECHS

TBépI[Ol"O T€JI1a, UMCIOIIECTO OCh BpallICHUSA

3AKOHbI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepI/IaJIBHOﬁ TOYKHU, CUCTCMBI

2.3.1 MaTepUaIbHBIX TOYeK. MMiynbc cunibl u
H3MEHEHHE UMITYJIbCa Tella

232 3akoH coxpanenuss umnyiasca B HCO.
o PeakTuBHOE ABUKEHME

2.3.3 Pa6ora cuibl

2.34 MOIIHOCTE CHIBI

235 Kunernueckass »Heprusi MaTepHalbHOU
o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

236 [TorenunaneHas sHeprus. [loTeHnnaneHas

SHEpPIHUsi  yIpyro nedhopMUPOBAHHOMN




2.3.7

2.3.8

NPpYKUHBI. HOTCHI_II/IaHLHaSI OHCpIrus TCJIa

BOJIM3M MOBEPXHOCTH 3eMIIU

[loreHnuanpHple W HEMOTCHIUAIILHBIC
cwibl. CBsizb pabOThl HEMOTEHIUATBHBIX
CHJI C U3MEHEHHEM MEXaHWYECKON YHEPTUU
CUCTEeMBI  Tel.  3aKOH  COXPaHCHHS

MEXaHUYEeCKOH OHEpIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHudeckue  yCTpOMCTBA:  ABUXKEHUE
paker, BONOMET, KoOmep, NPYKHUHHBIN

IUCTOJICT

2.3.10

[Ipaktuyeckue pabotbl. M3ydeHue cBs3u
CKOpOCTEM Tel MpU HEYNpyroM yuape.
HccnenoBanne cBs3u pabOTBl CHIIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'UHA TCJia

3 MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUM

3.11

OCHOBHbIE  TIOJIOKEHUS  MOJIEKYJISPHO-
KHHETUYecKo  Teopuu.  bpoyHOBCKOE
JIB>KEHUE. Hudbdyzus. Xapakrep
JBWKEHUS M  B3aUMOJCHCTBUS  YaCTHUIL

BCIICCTBa

3.1.2

Mopgenu cTpoeHusl Tra3oB, XKUIKOCTEH U
TBEPABIX Tel H OOBICHEHHWE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.1
3.1.3

3.1.4

Macca wmosekyn. KonuuecTBo BelecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temreparypa u €€

n3mepenue. [Ilkama temneparyp Lenscus

3.15

Monens wuneampHOro rasza. OcHOBHOE
YpaBHEHUE  MOJIEKYJISIPHO-KMHETHUECKOU

TCOpHHU UACATBHOI'O ra3a

3.1.6

AbGcomoTHas  TeMmiepatypa Kak — Mepa

CpeaHel KUHETUYECKOW SHEPTUH TETIIOBOTO




3.2

3.1.7

JIBH>KEHUA yacTul ra3a. [llkana remneparyp

KennBuna

Vpasnenue Knanelipona — Mengeneena.

3akoH /lanbToHA

3.1.8

T"azoBEIe 3aKOHEL. N3onporiieccel B
HaeaabHOM rase C MOCTOSHHBIM
KOJIMYECTBOM BELIECTBA: H30TepMa,

n30x0pa, n3obapa

3.1.9

3.1.10

321

3.2.2

TexHudeckue yCTpOMCTBA: TEPMOMETP,

OGapometp

[IpakTuyeckue pabotel. MI3mepenune mMacchbl
BO3]lyXa B KJIACCHOU KOMHATe.
HccnenoBanne  3aBUCHUMOCTH  MEXIY
rapamMeTpamMl COCTOSIHUSL Pa3peKeHHOTO

rasa

OCHOBbI TEPMOJMHAMUKHU

TepmonnHamnyeckas cucTema.
BnyTpenHss sHEprus TepMOINHAMUYECKON

CHCTEMBI U CIIOCOOBI €€ N3MEHCHHUS
KonuuecTBo TETUTOTHI " pabora.
BuyTpeHHssT ~ SHeprus  OJHOATOMHOTO

NACAJIBHOIO I'a3a

3.23

Buap! Tenmonepenaun: TEmIONPOBOIHOCTb,
KOHBEKLMs, W3JydeHHe. TertoéMKOCTh
Tena. YaenabHas TCINIOEMKOCTH BEIECTBA.
Pacuér KOJINYECTBA TENJIOTHI pu

TCIonepeaade

3.2.4

3.25

[IepBbrit 3aKOH TEPMOJNHAMUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MpOoIIeCCaM.
I'padmueckas uHTEepIIpeTanus paboTh ra3a
TermoBble mammHebl. [IpuHUKnBl AeAcTBUSA
TeroBbiXx ~ MamuH.  [IpeoOpazoBanust

OHCPIrun B TCIIJIOBBIX MalllMHax.




3.3

Koadduuuent nonesnoro aercteus (naiee
— KIIJI) TeroBoii mamunsbl. [ukn KapHo u
ero KIIJI

3.2.6

3.2.7

Bropoit 3aKO0H TEPMOJIVHAMUKH.
HeoGpaTtumocTs MmpoLeccoB B HPUPOJE.
TemoBple  ABUraTenu. OKOJIOTMYECKHE
POOJIEMBI TEIIIOIHEPTETUKU

TexHudeckue  yCTpPOWCTBA:  JIBUraTelb

BHYTPEHHETO CrOpaHusl, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

AT'PET'ATHBIE COCTO

33.1

[IpakTueckue paboTHL. H3smepenue

yIIeIbHOU TEIIOEMKOCTH

SAHUS BEIHECBA. ®A30BBIE ITEPEXO/IbI

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TEIIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTh

TEMIICPATYpPhbI KUIICHUA OT AAaBJICHUSA

3.3.2

3.33

3.34

AOCOIIIOTHAA U OTHOCHUTEIbHAS BIIAXKHOCTH

BO31yxa. HachlmeHHslIit map

Teépmoe Tteno. Kpucraumueckue u
amop¢Hble Tenma. AHH3OTPONHS CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/I€ KpHUCTaJJIBI.

COBpCMeHHBIC MaTcpHraJibl

IInaBneHue u KpucTajluin3anus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHUE TEIIOBOTO OalaHca

3.3.6

TexHu4eckue yCTpOWCTBA: TUTPOMETP M
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH
MIOJIyYEHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM 4yuUCIIe HaHOMaTEPUAJIOB, u

HaAHOTEXHOJIOIT'NH

3.3.7

[IpakTnueckue paboTHL. Nsmepenune

BJIA’JKHOCTHU BO3yXa

OJIEKTPOAMHAMUKA




OJIEKTPOCTATHUKA

Onexrpuzauus Tenl. DJIEKTPUUECKUH 3apsi.

1 JIBa Bu/1a 37€KTPUUYECKUX 3apsiIOB
[IpoBoaHUKH, JHUIIEKTPUKHA "
4.1.2
MOJIYIIPOBOTHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aumopeiictBue 3apsanoB. 3akod Kymnona
OnekTpuyeckoe mnosie.  Hampsok€HHOCTH
415 3IIEKTPUYECKOTO MOJIA. [TpunIIMI
o cynepno3unuu. JIMHUM HAOPSHKEHHOCTU
AIIEKTPHUYECKOTO OIS
116 PaboTta cui 3IIEKTPOCTATUYECKOTO TTOJIS.
4.1 - Ilorennuan. Pa3HocTh HOTEHIINAIOB
[TpoBOAHMKY U IUAIEKTPUKH B TIOCTOSHHOM
4.1.7 JJICKTPUYECKOM moJie. JludnexkTpuyeckas
MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNEeKTPOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCcaTopa
TexHUUecKkne YCTPOWCTBA: DIEKTPOCKOIL,
419 ANEKTPOMETP, INMEKTPOCTATUYECKAS 3aIIUTa,
o 3a3eMJICHHE ANIEKTPONTPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED
IIpaxTueckue paboTHI. H3mepenne
4.1.10 )
ANIEKTPOEMKOCTH KOHJICHCATOPA
[IOCTOSIHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYCioBHUsL  CyIIECTBOBAaHUSI  TIOCTOSIHHOTO
421 INEKTPUYECKOTO TOKA. VICTOYHMKHM TOKa.
42 Cwuna toka. [TocTossHHBINA TOK
4.2.2 Hanpsokenue. 3akon Oma ju1d yyactka nenu
423 DIIEKTPUUYECKOE COMPOTUBIICHUE. Y IETBHOE

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

4.2.5

[TocnenoBarensHoOE, napajuieJbHOeE,
CMEIIaHHOE COEAMHEHNUE TPOBOHHUKOB
PaGora nanexTpuyeckoro TOka. 3aKOH

Jxoyina — Jlenna

4.2.6

4.2.7

4.2.8

MOHIHOCTB SJICKTPHUYECKOI'O TOKa

anexTpoaBxkymias cuia (nainee — DJC) u
BHYTPCHHEE CONPOTHUBICHHE HCTOYHUKA
ToKa. 3akoH OMa JIJ1s1 TIOJTHOM (3aMKHYTOM )
JIIEKTPUYECKON LIEIIN. Kopotkoe

3aMbIKaHHE

DNeKTpOHHAs  MPOBOJUMOCTh  TBEPABIX
METaJUIOB. 3aBHUCHUMOCTh COMPOTHUBIICHUS
METaJlJIOB oT TEeMIEPaTypHhI.

CBepxnpoBOIMMOCTb

4.2.9

4.2.10

DnexTpuueckuil Tok B BakyyMme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

[TonynpoBoiHUKWU. CobcTBeHHas u
MpUMeCHast MIPOBOIUMOCTD
MIOJIYIIPOBOXHUKOB. CaoiicTBa p-n

niepexoja. [lomynpoBogHUKOBBIE TPHOOPHI

4211

4.2.12

4.2.13

9HeKTpH‘IeCKI/Iﬁ TOK B  JJICKTPOJIMTAX.
SHGKTI)OJ'II/ITI/ILIGCKEUI JUCCoIuaIus.

DneKTpoan3

DNEKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHBIM U HECAMOCTOSTEILHBIN
paspsa. Paznuunnie THUIBI
CaMOCTOAITEJIBHOTO  paspsiaa.  MouHus.

[Ina3ma

TexHnueckue yCTpONCTBA: aMIEpMETD,
BOJIBTMETP, pEOCTAT, WCTOYHUKUA TOKA,
AJIEKTPOHArpEBATEIIbHbIE npudopHl,
3JIEKTPOOCBETUTEIIbHBIE puOopHI,

TCPMOMCTP CONPOTUBJICHUA, BaKyYMHBIﬁ




IUOJl, TEPMUCTOPBI U  (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Ao, ralbBaHUKa

[IpakTuueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEAUHEHMSI PE3UCTOPOB.

4.2.14 N3mepenne DJIC uCTOYHHMKA TOKA M €ro
BHYTPEHHETO COTMPOTHUBIICHUSI.

Hab6mronenue anekTpoaunsa

11 KITACC

Kon Koanposepsiemoro IIpoBepsiemble 3jIeMeHTHI
paszeJia 3J1eMeHTa cojlep KaHus

4 SJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

ITocTtosiHHBIE MAarHUTHI.
43.1 BsaumoneiictBue OCTOSTHHBIX

MAarHuToOB

MaruauTtHOe noJsie. Bektop mMarHuTHOH
MHAYKIUY. [lpuHuun cynepno3uiumu.
4.3.2 JIunum marauTHOM MHAYKIMU. KapTtuHa
JUHAN MAarHUTHOM WHIYKUHHM TTOJS

MMOCTOAHHBIX MaroHuTOB

43 MarnuTHO€ 10J1€ TIPOBOTHUKA C TOKOM.
' Kaptuna sauHMI m1ONs  AJUHHOTO
MPSIMOTO TPOBOJIHMKA W 3aMKHYTOTO
4.3.3 KOJIBIIEBOTO IPOBOJHMKA, KaTyIIKH C
TOKOM. OmbIT Opcrena.
B3aumoneicTteue  NMPOBOJHHUKOB €

TOKOM

Cuna Amnepa, €€ MOayJb U
4.3.4
HarpaBJieHUE

Cuna Jlopenma, €€ Moaylb U
4.3.5

HarpasjieHUe. J[BUKEHUE 3apsKEHHON




JaCTullbl B OJHOPOAHOM MArnuTHOM

niose. Pabora cunel Jlopennia

4.3.6 SIBneHue 31eKTPOMarHuTHOM HHYKIUN
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
2/C WHYKIUH. 3aKoH
4.3.8
anekTpoMaruutTHoU unaykuuu dapanes
BuxpeBoe snekrpuueckoe noiue. IC
WHJIYKIIUU B TPOBOJTHUKE, ABUKYILIEMCS
439 MOCTYIaTEeIbHO B OJTHOPOJTHOM
MarHuTHOM T10JIe
4.3.10 [IpaBuso Jlenia
NHAYKTUBHOCTS. SIBnenune
43.11
camonnaykuu. 3/]C camonHykuuu
DHeprus MarHUTHOTO TOJI KaTYIIKU C
43.12
TOKOM
4.3.13 DNIEKTPOMAarHUTHOE TI0J1e
TexHuyeckue yCTPOWCTBA: TMOCTOSHHBIE
MarHUThbl, AJIEKTPOMATHUTHI,
4.3.14 JIIEKTPO/IBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YAaCTHIl, WHAYKIIMOHHAS
reYb
[Ipaktuyeckue pabotel. M3yuyeHnue
MarHUTHOTO TIOJSl KAaTYIIKA C TOKOM.
4315 UccnenoBanue AeMCTBUS MOCTOSIHHOTO

Mar’HurTa Ha paMKy C TOKOM.
HccnenoBanue SBJICHUA

SHCKTPOMaFHHTHOfI HUHAYKIUA

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHUE U 3JIEKTPOMATHUTHBIE KOJIEFBAHUA
KonebarenpHast cucrema. CBOOOIHBIE
5.1 KoJIeOaHusI. I"apmonunyeckue
>11 KoJeOaHusl. [Tepuon, 4acToTa,

aMIIuTyaa 1 (asza KoeOaHui




5.12

5.1.3

[IpyxuHHBIIA MasTHUK.

Matematuyeckuii MaITHHUK

VYpaBHeHHE rapMOHUYECKUX
KOJIEOaHUIA. Kunematuueckoe u
TIMHAMUYECKOE OIHCAHUE

KOJIEOATEIILHOTO IBUXKECHUS

5.14

5.15

[IpeBpamenue SHEPrUHu npu
rapMOHMYECKHX KoyebOaHusx. CBs3b
aMIUTUTYJIbI  KOJIeOAaHUH  MCXOIHOU
BEJIMYUHBI C aMIUTUTyJaMU KoJeOaHui

eé CKOPOCTHU U YCKOPCHUA

Konebarenbubiit koHTYp. CBOOOIHBIE
JNICKTPOMArHUTHBIE  KOJeOaHUs B
U7CaTbHOM KOJICOATEIIEHOM KOHTYDE.
AHanorus MeXIy MEXaHWYSeCKHUMH H
3JIEKTPOMArHUTHBIMH ~ KOJICOAHHSIMH.

®opmyna Tomcona

5.16

5.1.7

3aKOH  COXpaHEHMs]  JHEpPruu B

nacCaJIbHOM KoJIe0aTeIbHOM KOHTYpC

BoinyxxneHusie MEXaHUYECKUE
koieOanusa. Pe3somanc. Pe3onancuasg
KpuBasl. BrinyxeHHbIC

OJICKTPOMArHMuTHBIC KOJICOaHHS.

5138

5.1.9

[lepemennbiii Tok. CHHYCOMAATBHBIN
IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOTO TOKa.
AMiuTyaHoe u JNEUCTBYIOLIEE

3HAYCHHUE CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpancpopmarop. IIpousBoacTso,
nepenaqya " notpeOieHne
JIEKTPUIECKON JHEPIuu.
DKOJIOTHYECKHE pHUCKHU pu
MIPOU3BOJICTBE FIEKTPUUECKON IHEPTHH.

Kynberypa HCII0JIb30BAHHUS




5.1.11

5.1.12

3JEKTPOPHEPTUU B TOBCEAHEBHOM

KHU3HHU

TexHnuueckue YCTpOMCTBA:
ceiicmorpad, SMEKTPUYECKHI 3BOHOK,

JIMHUM JJICKTponepeaayd

[Ipaktuyeckue padotsl. McciaenoBanue
3aBUCUMOCTH nepuosa MaJIbIX
KoneOaHui Tpy3a Ha HUTH OT JJIMHBI
HUTU KU Maccel rpysa. HMccimenosanue
IIEPEMEHHOTO TOKa B  ILeNM U3
IIOCJIEZI0BATEIBHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

5.2

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

MexaHnuyeckue  BOJHBI,  YCJIOBHS
pactpoctpanenus. Ilepuoa. Ckopocts
pactpocTpaHeHUsT W JJIMHA BOJIHBL.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

HH#Par##H# HNHuTtepdepennus u

Tudpakiys MEXaHNYECKUX BOJIH

523

524

3Byk. CkopocTh 3Byka. IpoMKOCTh

3ByKa. Bricota ToHa. TemOp 3Byka

DONEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS
M3JIy4eHUsl DJIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenranus Bexktopos E, B u

U B BHeKTpOMaFHHTHOﬁ BOJIHE B

BAKyyMe€

525

CBoiicTBa DIIEKTPOMArHUTHBIX BOJIH:
OTpa’KeHHe, npeaoMIIeHueE,
NoJsipu3anus, nudpakius,
uHTephEepeHIHs. Ckopoctb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[[Ikana  SNEKTPOMATHUTHBIX  BOJH.
[IpuMeHeHHe >IIEeKTPOMarHUTHBIX BOJIH

B TEXHHUKE U OBITY




5.3

5.2.7

[IpuHUUIIBI paAMOCBSI3U U TEJIEBUICHHUSL.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbBIE UHCTPYMEHTHI,
YIIBTPa3BYyKOBas JIMarHOCTHKA B
TeXHUKE U  MEIUIMHe,  pajap,
paluoONpUEMHUK, TEJIEBU30p, aHTEHHA,

tenedon, CBU-neun

OIITUKA

531

5.3.2

533

5.34

5.35

5.3.6

5.3.7

[IpssmonuHeitHoe pacrpocTpaHeHne

cBeTa B OAHOpOAHOM cpene. Jlyu cBera

Otpaxxenue cBera. 3aKOHbBI OTPAKEHUS
ceera. [lloctpoenne wu300paxeHuii B

TIJIOCKOM 3€pKaJIC

[penomiienne cBeTa. 3aKOHBI IIPETOMIICHHS
CBeTa. AOCOIOTHBINI oKasarelib

IIpCIIOMIICHUA

Iomnoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHbIi yroi IIOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Hucnepcust cera. CIOXHBIM cocTaB

Oenoro cBera. L[Bet

CoOuparomye 1 paccerBarOIUe JTUH3BL.
Tonkas nmna3a. DOKYCHOE PACCTOSIHUE U
ONTHYECKass CWJIa TOHKOW  JIMH3BL.
[TocTpoenue n300paxeHuit B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX.
®opmyJia TOHKOW JIMH3bI. Y BEIUYEHUE,

IaBaeMoe€ JIUH30H1

HpCI[CJIBI NPpUMCHUMOCTH

r€OMETPUYECKON ONTUKHU

5.3.8

WNurepdepennus cBera. KorepeHTHbIe

HCTOYHHKH. Ycnopus Ha6J'IIO)IeHI/ISI




MakCUMyMOB U  MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JIBYX

CI/IH(baSHbIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus  cBera. J(udpakumoHHas
pemérka.  YcioBue — HAONIOJCHHS
TJIABHBIX MAaKCHMYMOB TIpH TaJCHHUH
MOHOXPOMATHYECKOTO cBeTa Ha

TU(PPaKIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

HOHHpI/ISaHI/Iﬂ CBETa

TexHuueckue ycTpoucTBa: OYKH, JIyIa,
¢doroamnmapar, MPOEKIMOHHBIN anmapar,
MHUKPOCKOT, TENECKON, BOJOKOHHAS
ONTHKa, JAu(pakIUOHHAs penéTKa,

IoJsIpon g

[Ipaktrueckue paboTel. WM3mepenue
IIOKa3aTes IIPEJIOMIICHUS.
HccnenoBanue cBONCTB U300paXkeHUil B

nuH3ax. Habmonenue nucnepcun ceera

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'panunb MPUMEHUMOCTH
KJIaccuyeckor MexaHuku. lloctymarsl
TEOpUHU OTHOCHUTEIBbHOCTH:
WHBAPUAHTHOCTb MOAYJISL  CKOPOCTH
CBETa B BaKyyMme, MPUHLIAI
OTHOCHUTEIBHOCTH DWHINTEHHA

OTHOCUTENBHOCTh  OJTHOBPEMEHHOCTH.
3amMensieHHe BPEMEHHM M COKpallleHHE

JJIMHBI

6.3

6.4

OHeprus M UMIOYJIbC  CBOOOAHOMU

YACTHUIBI
CBsi3b MacChI C SHEPTHUEH U UMITYJIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U3MKA




7.1

BJIEMEHTBLI KBAHTOBOI OIITUKH

®otonel. dopmyna Ilnanka cBsA3M
7.1.1 SHepruu (OTOHA C ero 4YacTOTOM.

DHeprust 1 UMITYIIbC POTOHA

OTKpbITHE u UCCIICIOBAaHHE
7.1.2 dotorddexra. Onbiter A.I'. CTonerosa.

3akonsl pororddexra

YpaBHeHue OUHINTENHA st

7.1.3 doroapdexra. «KpachHas rpaHuUIa»

dhoTodrddekra

214 Hasnenne  cBera.  Omnwitel  I1LH.
o JleGenena

7.1.5 XHUMHUYECKOE IENCTBUE CBETA

TexHuueckue YCTPOMCTBA:
7.1.6 (dboTosmeMeHT, (HOTOIATUNK, COTHEUHAS

OaTapes, CBETOIUO]

7.2

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopna no uccienoBanmo

7.2.1
cTpoenus aroma. [imanerapnas monens

aToMa

[Tocrynatet  bopa. M3nyuenue wu
noryomeHue (pOTOHOB HpU mepexoje
7.2.2 aToMa C OJHOTO YpPOBHSI SHEPruu Ha
apyroi. Bunel  cnektpoB. Cnektp

YPOBHEN SHEPrUU aTOMa BOJAOpOAA

BomnHoBEIe cBOlicTBa yacTull. BoiHbI e

bponns. KopnyckynsapHo-BOIHOBOMI
7.2.3

nyanu3M. Jlugpakius 3JIeKTpOHOB Ha

KpHUCTaJIax
CnonTanHoe u BBIHYXJICHHOE
7.2.4 M3JIy4eHHE. YCTPOWCTBO W TPHHITUI

paboThI nazepa




7.3

7.2.5

TexHnueckue YCTPOMCTBA:
CHEKTPaJIbHBIM aHaIN3 (CIEKTPOCKOII),

Ja3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6

[Ipaktuyeckue pabotel. Habmionenue

JIMHEYaToro CIICKTpa

ATOMHOE A1PO

7.3.1

7.3.2

Metoapl HaOMIOJCHUS M PETUCTPAIUU

OJIEMCHTAPHBIX YaCTHUI]

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa mo ompezeneHuo cocraBa
pamuoakTHBHOrO u3inydeHus. CBoicTBa
ambda-, Oera-, TaMMa-H3ITy4CHHUS.
BiusiHue pagroakTHBHOCTH Ha JKHMBBIC

OpraHu3MBbI

7.3.3

7.3.4

OTkpplTHE MNPOTOHA U  HEUTpOHA.
Hyxnonnas mozens siipa ['eiizenbepra
— HBanenko. 3apsg sapa. MaccoBoe

YUCIIO Aapa. H3oTtonsl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oeta-pacnaa. ['amma-
n3JlydeHue. 3aKOH pPaJuOaKTHBHOIO

pacmaga

7.3.5

9HeprI/I${ CBJA3M HYKIIOHOB B sJp€.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

7.3.7

Snepusle peakuuu. JleneHue U CHHTE3
Anep

Snepusiii  peaktop. TepmosiaepHbIN
cunte3. I[IpoGieMbl M mNEPCHEKTUBBI
SIEPHON DHEPreTUKU. DKOJOTUYECKHE

ACIICKTHI H}IepHOI\/II SHEPIrCTUKHU

7.3.8

OneMeHTapHble 4acTulbl. OTKphITHE
IIO3UTPOHA. @yH1aMEHTAIIbHBIE

B3aHUMOJICUCTBHUA




7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETD,
kamepa BuibcoHa, sepHbId peakTop,

aroMHas oom0a

7.3.10

ITpaktuueckue pabotsl. MccienoBanue

TPEKOB qaCTun (HO T'OTOBBIM

¢dororpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nnor0 Heba. Co3Be3aus, ipKue
3BE3ABLI, IUJIAHETBHI, KX  BHJIUMOE

IBIKEHHUE

Conneunas cucreMa. IlimaHeTsl 3eMHOM
TPYIIIIBI. IlmaneTel-THTAHTEI W WX
CIIYTHUKH, KapJIMKOBBIC I1IJIaHCTHI.

Mausie tenna CoTHEUHON CUCTEMBI

8.3

8.4

8.5

8.6

Coname, dorocdepa u armocdepa.

CoJHeuHast aKTUBHOCTD
Hcrounuk sneprun CoJiHila U 3BE3]1

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, panuyc,
TeMIIeparypa, 150.¢ B3aMMOCBSI3b.
JlnarpaMMa «CIEKTpaJIbHBIM KJIacc —
CBETUMOCTDY. 3BE3 b1 TJTABHOM
[IOCIIEI0BATEIBHOCTH. 3aBUCHMOCTb
«Macca — CBETUMOCTb» I  3BE3[

TJIaBHOM MOCIIEI0BaTEIbHOCTH

##HPar###BayTpeHHee CTpoeHue 3BE3L.
CoBpemeHHbIe IIPEJICTABIICHUS 0
MIPOUCXOXKICHNH U 3BooLK ConHIa U

3BE3. DTambl )KU3HU 3BE3]I

8.7

Mneunsiii IIyte — nHama ['anakTuka.
CnupanbHasg cTpykTypa [l'anmakTuky,
pacmpeneleHue 3BE3J, Ta3a M IBLIM.

IlonoxeHue M JBUXKEHHE COJ'IHI_[a B




8.8

8.9

lanaktuke. Ilmockas u cdepuueckas

IOACUCTEMBI TIamaxkTukn

Tunel ramaktuk. PamguoramakTuku u
KBazapbl. YEpHble IBIPBI B  SAApax

TaJIaKTHUK

Bcenennas. Pacmmpenue BceneHHON.
3akoH Xa0O0ma. Pa3zberanue rajgakTuk.
Bo3spact u paguyc Bceenennou, teopus
bonbmioro B3peiBa. Mojens «ropsiuei

Bcenennoi». PennkroBoe usinyuenue

8.10

Macmrabnas crpykrypa BceneHHoi.
MeraranakTuka. Hepeménnnie

po0JIeMbl ACTPOHOMUU
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