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PaGouas nporpamma y4yeOHOro npeamera «@usuka» \ ‘J AnekcaHap

Bnagmmuposny
Conep:xanue yueOHOTI0 npeamera
10 KUIACC

Pu3uKka 1 METOAbI HAYYHOI'0 IIO3HAHUA
®usuka — Hayka o mnpupone. Haydnele MeToasl MO3HaHUSA OKpY’Karouero mupa. Pousb
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue GpU3MUECKUX ABICHUNA U mporieccoB. Hayunsie rumnotes3sl. @U3nuecKkue 3aKOHbI
U Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIHMIT COOTBETCTBUS.

Ponw u MecTo pusuku B popMUpOBAaHUN COBPEMEHHOW HAyYHON KapTHHBI MUPA, B MPAKTHYECKOM
NEITEIbHOCTH JII0CH.

Jlemoncmpayuu
AHaoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Mexanuka

Kunemamuxa

Mexanuueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOro ABMkeHusa. Cucrema OTCUETA.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpemHsii CKOpPOCTb, MIHOBEHHas CKOPOCTh) U YCKOpEHHE
MaTepUaIbHOM TOYKHU, WX MPOEKIIMU HAa OCH CHUCTeMbl KoopauHat. CloXKeHuEe MepeMelieHUuN u
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEepHOE W pPaBHOYCKOpEHHOE TPSIMOJIMHEWHOE MABWXKEHUE. ['paduKku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NMEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunelinoe aBnxeHue. J[BmkeHne MaTepHaIbHONW TOUYKHU MO OKPYKHOCTH C MOCTOSIHHOM 1O
MOJYJII0O CKOPOCTHIO. YTJIOBasi CKOpPOCTh, JUHEHHas ckopocTh. [lepmox u wactora oOpaiieHwus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHudeckue yCTpOWCTBA M TPAKTUUECKOE MPUMEHEHHE: CIUOMETp, IBIKEHHUE CHApSJIOB,
LEMHbIE U peMEHHbBIE TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[IpeoOpazoBaHue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTy npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenre HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEIETICHISI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXAY IMYyTAMH, MPOWIEHHBIMU TEJIOM 3a MOCIIEN0BaTEIbHBIC
paBHBIE MTPOMEXKYTKH BPEMEHU TPH PABHOYCKOPEHHOM JIBIDKCHHWH C HA4aJIbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3yueHne nBUKEHNS MApHUKa B BA3KOW KUIKOCTH.
W3ydenue nBUKEeHHS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.
Hunamuxa

ITpunuun otHocurenbHOCTH ['anmunes. Ilepsenii 3akoH Herorona. MHepuuanbHblE CUCTEMBI
OTCU€TA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cuil. Bropoii 3akon HeloToHa 151 MaTepuanbHOM
touku. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectd. [lepBast kocMuueckas CKOpOCTb.

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



Tpenune. Bunbl TpeHust (mokosi, ckojbkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuta
TPEHUSI CKOJBXKEHUs W cuia TpeHus nokos. Koapduument tpenus. Cuia CONpPOTUBICHUS NPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynaTenbHOE U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpatieHus. [1nedo cunbl. Y ciioBus paBHOBECUS TBEPAOIO TENA.

TexHuueckue ycTpoWCTBa U INPaKTUYECKOE IPUMEHEHME: MOAIIMIIHUKY, JBUKEHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AepopMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOro Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomol

Wzydenue nBuxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IIPY’KUHE U PE3UHOBOM 00pasIle,
OT ux nedopmanuu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOILET0 OCh BPAIICHMUS.

3akKonwl coxpanenusa 6 mexanuke

Nmnynbc MarepualbHOM TOYKM (Te€na), CUCTEMbl MaTepHalIbHbIX Todek. Mmmynbc cuibl u
M3MEHEHHNE UMITyJIbCca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBL.

KuneTtnueckas sHeprust MaTepuaibHOW TOUKU. Teopema 00 U3MEHEHUH KUHETHYECKOM SHEPTHH.

[TorenunanbHas »Heprus. lloreHuumanbHas sHeprus ynpyro aeGopMHpOBAHHOW MpPY>KHUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENOTEHUUaNbHbIE CHIbl. CBs3p pabOThl HEMOTEHLMAIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA W IIPAKTUYECKOE IIPUMEHEHUE: BOIOMET, KOIEp, IPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHNE.

[Tepexon moTeHLMATbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydenne abCOTIOTHO HEYNIPYTOTo yaapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHHMYECKOH PHEpPIruu Tesla Ha MpHMepe
pacTsDKEHUS. PE3UHOBOTO KIyTa.

MouJiexyasipaas (pu3uKa U TEPMOAMHAMUKA

OcHO6bl MONEKYNAPHO-KUHEMUYECKOU Meopuun

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIAPHO-KHHETUYECKOH TEOPUH MW HMX ONBITHOE OOOCHOBaHUE.
bpoynoBckoe nBmwxenue. Juddysus. Xapakrep IBMKEHHUS M B3aMMOJICHCTBUS YaCTHIl BEIIECTBA.
Mopnenu cTpoeHuUs Ta30B, KUAKOCTEH U TBEPABIX Te U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mozenel. Macca u pazmepsl mosiekys. KonnuectBo BemecTBa. [locrosanas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mogens wupaeanbHoro ra3za. (OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KMHETUYECKON TEOpuHu
UIeaTbHOTO Ta3a. AOGCOIIOTHAS TeMIepaTypa Kak Mepa CpeAHed KHMHETHYECKOH 3HEpPruu TEIIOBOTO



JIBWKeHUs vacTull raza. [llkana temnepatyp KenbBuHa. ['a3oBbie 3aKOHBI. YpaBHeHUE MeHaeneeBa—
Kunaneiipona. 3axon Jlanbrona. M3omporecchl B HEaIbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BenlecTBa. [ paduueckoe rnpeacraBieHe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbITH, TOKA3bIBAIONINE JUCKPETHOE CTPOSHUE BEIIECTBA, (POTOrpaduu MOJIEKYJ OPraHUuIEeCKUX
COCIUHEHUN.

OmnbITe! 0 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUpYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne mMacchbl BO3/AyXa B KJIACCHOM KOMHATe HAa OCHOBE M3MEpPEHUIl 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/IyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

OcHo6bl mepmoOuHamMuKu

TepMmoannaMmuyeckasi cucteMa. BHyTpeHHsIsI SHeprus TepMOIMHAMHYECKON CHCTEMBI U CIIOCOOBI
e€ n3menenus. KonmndecTBo TemioTsl U paboTa. BHYTpeHHss SHEpTHs 0THOATOMHOTO HEaIbHOTO ra3a.
Buapl Temuonepenauu: TEMJIONPOBOAHOCTb, KOHBEKLUS, H3JIydy€HUE. YIENbHAas TEIJIOEMKOCTh
BenlecTBa. KoanuecTBo TEmaoThl npu Temionepeaaye.

[Tonstue 06 agmabatHOM mporecce. [lepBriii 3ak0oH TepMoAMHAMUKH. [IpuMeHeHUEe NepBOro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. ['padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh Mpo1eccoB B MPUPO/IE.

TeroBele MamuHbl. [IpuHIMNIBL AeicTBUs TemoBbIX MamuH. [IpeoOpazoBaHus sHepruu B
TeruioBbiX MamuHax. KoaddunumeHnt noneznoro aeiictBus temaoBod Mammebl. [{ukn Kapao u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKHY.

TexHnueckue ycTpouWcTBa M MPAKTUYECKOE MPUMEHEHHUE: ABUTATellb BHYTPEHHETO CTrOpPaHMS,
OBITOBOM XOJIOAMIIBHUK, KOHJAUIIHOHED.

Llemoncmpayuu

N3meHenne BHYTpeHHEN SHEPTHH TeJla MTPU COBEPIICHUH PabOThI: BEUIET MPOOKH M3 OYTHUIKH MO/
NEHCTBHEM C)KaTOro BO3Jyxa, HarpeBaHwe ddupa B JaTyHHOM TpyOke MyTEM TpeHUS
(BUICOIEMOHCTpALIHS ).

N3meHeHnne BHyTpeHHEHN SHEpruu (TEMIEpaTyphbl) TeNa MPHU TEIIonepeaaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

W3mepenue yaenbHOU TeII0EMKOCTH.

Azpezamnvle cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u koHaeHcamnws. Mcnapenue u kureHue. AOCONIOTHAsS U OTHOCUTENbHAs
BIIQXXHOCTh BO37AyXa. HackImeHHbI mMmap. YaenbHas TeruioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmueckue um amopdHble Tenma. AHM3OTPONUS CBOWCTB KPHUCTAJIJIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [lnaBinenue u kpuctayuzanus. Y AelibHas TEioTa
riasneHus. Cyomumarust.

YpaBHEHHE TEIJIIOBOTO OaaHca.

TexHuueckue yCTporucTBa U NPAKTUYECKOE IPUMEHEHHE: THTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOT'MH MOJIyYEHHUSI COBPEMEHHBIX MaTEpPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.



Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAILTMUYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepeHne OTHOCUTEIbHOMN BIa)KHOCTH BO3/1yXa.

DJIeKTPOAMHAMHUKA

dnekmpocmamuka

DJIeKTpu3anus Tell. DJIEKTpUYecKui 3apsa. [[Ba Buaa anexkTpuueckux 3apsanoB. [IpoBogHUKH,
JUAJICKTPUKU U TTOJYIIPOBOJIHUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbId 351eKTpUUECKUI 3apsi. DIEKTPHUUECKOE
nosie. Hanpsk€HHOCTB 27EKTpUYecKoro noii. [IpuHnun cynepno3unny aIeKTpudecKux rnoneu. Jinaum
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun snexrpocratnueckoro nois. Ilorenuuan. PasHocts norenuuanos. [IpoBogHuku u
JUBJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J€e. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocTh.  KonaeHcaTop. DNEKTpOEMKOCTh IUIOCKOTO  KOHACHCATopa. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue yCTpOHCTBAa U IPAKTHUUECKOE IPUMEHEHHE: DSJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTaTHUYECKAs 3alUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIN amnmapar,
CTPYWHBIN IPUHTEDP.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TTOJIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCHUMOCTb AJIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa OT IJIOIAAM IUIACTHH, PaCCTOSHUSA
MEXAY HUMH U TU3JIEKTPUUECKON MPOHNUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Hocmoannwii 3nekmpuueckuii mok. Toku é paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CJIOBHUS CYIIECTBOBAHUS dJIEKTpUUYECKOro Toka. Mcrounmku Toka. Cuna
ToKa. [loCcTOsIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa LHenu.

DJIEKTPUUYECKOE CONMPOTUBIICHUE. YJIEIbHOE CONMpOTHBIEHHE BemlecTBa. llocienoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

Pabora sanexTpuyeckoro Toka. 3akoH Jlxoyns—JIeHia. MOIMIHOCTh 3MEKTPUYECKOTO TOKA.

DIIEKTPOABMKYIIAS CHJIAa M BHYTPEHHEE COMTPOTUBIICHUE NCTOYHUKA TOKA. 3aKOH OMa 715 OJTHOM
(3amMKHYTOI) 3neKkTprueckoi nenu. KopoTkoe 3aMbIKaHue.

DNIeKTpOHHAsT MTPOBOJIUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH COMPOTHBIICHHUS METALJIOB OT
temriepaTypbl. CBEpXIIPOBOUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TomynpoBoauuku. COOCTBEHHAsI M IPUMECHAs! TPOBOAMMOCTE MOIYIPOBOIHUKOB. CBOWCTBA p—
n-niepexona. [TomynpoBoiHUKOBBIE TPUOOPHI.

ONEKTPUYECKUI TOK B pacTBOpax M paciuiaBaXx JJIEKTPOJUTOB. IJIEKTPOJIUTHUYECKAS
JIUCCcOLManus. JIEKTPOIHU3.

DneKkTpuueckrii TOK B Tazax. CaMoOCTOSITEIbHBI M HECAMOCTOATENbHBIA pa3psia. MoiHus.
[Tna3zma.



TexHHYeCKHE yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpPMETp, BOJIBTMETP, PEOCTaT,
UCTOYHUKH TOKA, 3JEKTPOHArpeBaTelbHbIE MPUOOPHI, dJIEKTPOOCBETHTEIbHBIE MPHOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BaKyyMHBI IIMOJ, TEPMHUCTOPbI U (POTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIM AHOL,
raJlbBaHMKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb  CONPOTHBIICHHS LWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IUIOLIAJU
MIONEPEYHOI0 CEUEHUS U MaTepuaa.

CMemaHHOe COeJMHEHUE IPOBOIHUKOB.

[Tpsimoe u3mepeHue MEeKTPOABIKYIIEH cuibl. KOpoTKkoe 3aMblKaHKE rajbBaHUYECKOIO 3JIEMEHTA
1 OLICHKA BHYTPEHHEIO CONPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psag 1 IpOBOAUMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHnue 31eKTpOABMKYIIEH CHiIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

HabGnronenue snexkrpoinusa.

Me:knpeameTHble CBSI3U

N3yuenne kypca ¢usuku Oa3oBoro ypoBHs B 10 kiacce ocymiecTBIseTcs ¢ Yy4ETOM
COJIepKATEIBHBIX MEKIIPEIMETHBIX CBs3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTHH.

Meoicnpeomemmnule nonamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHHUE,
Hay4HbI (akT, rumnoresa, (Qu3MUecKas BeJIMYMHA, 3aKOH, TeOpus, HaOIIOJEHUE, SKCIEPHUMEHT,
MOJIEJIMPOBaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTeMbl YpaBHEHMH, JUHEHHas QyHKIus, mapaboia, runepoona, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX ITPOEKIIMHA HA OCH KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

buonozus: Mexannueckoe ABMXKEHUE B )KUBOH npupoje, 1uddysus, ocMoc, TEII000MEH KUBBIX
OpraHu3MoOB (BHJbI TeIUIONEpEAayH, TEIUIOBOE PABHOBECHE), SJEKTPUUECKHE SIBICHHS B >KUBOMN
pUpoJIE.

Xumusa: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIJIOBble CBOMCTBA TBEPIBIX TeEJN, )KMJKOCTEH M ra3o0B, AJIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, MIEKTPOJIINTUYECKAS TUCCOLMALINS, TAJIbBAHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: TpeoOpa3zoBaHHE JBUKEHUH C HCIOJNB30BAaHHMEM MEXaHM3MOB, Y4€T TpEeHUS B
TEeXHHKE, MOJIIUITHUKH, UCIIOJIb30BaHNE 3aKOHA COXPAHEHMs UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
JpyTue), ABUraTeIb BHYTPEHHETO CrOpaHusl, mapoBas TypOuHa, ObITOBOM XOJOJMIBHUK, KOHAULIMOHED,
TEXHOJIOTHH IIOJTyYEHHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM YHCJIE HAHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH MpPUHTEP,
AIIEKTpOHArpeBaTesbHbIe IPUOOPHI, SIEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAaHHUKA.

11 KJIACC
DIeKTPOANHAMHUKA

Maznummnoe none. IneKmpomMazHUMHAz UHOYKYUSA



ITocrositHHBIE MarHuThL. B3anMopelcTBHE NMOCTOSAHHBIX MAarHuTOB. MaramutHoe moise. Bekrop
MAarHuTHOM MHIYKUMH. [IpMHIMI Cynepno3suuuy MarHUTHBIX IOJ€H. JIMHUM MarHUTHOM MHAYKLMH.
KapTuHa 1uHUI MarHUTHOM MHAYKLIMHU IOJIS IOCTOSIHHBIX MArHUTOB.

MaruauTtHoe 1noJje nNpoBoJHUKA ¢ TOKOM. KapThHa TMHUNA HHAYKIMY MarHUTHOTO NOJISL JJIMHHOTO
IIPSIMOrO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IPOBOJHHUKA, KAaTyIIKH ¢ TOKOM. OmbIT Opcrena.
B3anmoneinicTBre NPpOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHE. J[BU)KEHUE 3apsyKEHHOW YacTHIbl B OAHOPOJHOM
MarHuTHoOM nose. PaGora cuisl Jlopenna.

SIBneHne  dneKTpOMarHUTHOW  MHAYKOMM. IIOTOK  BekTOpa  MarHMTHOM  MHIYKIUU.
DNEKTPOABMKYIIAs CUJIa MHAYKLIHU. 3aKOH 3JIEKTPOMarHUTHOM uHAykunuu Dapazes.

BuxpeBoe »snekTpuueckoe moje. OJIEKTPOABMXKYLIAs cujla HHAYKIOUM B IPOBOJHHUKE,
JBIKYILIEMCS IIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIIEHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAsl CHUJIa CAMOMH Ty KLU,

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue  yCTpOMCTBAa M INPAKTUYECKOE IPUMEHEHHME: IIOCTOSSHHBIE  MAarHMThI,
3JIEKTPOMAarHUTBI, HIEKTPOJABUIaTENb, YCKOPUTENIN MIEMEHTAaPHbBIX YaCTHLL, HUHAYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOT'O IyYKa MAarHUTHBIM I10JIEM.

JIuHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBHCHUMOCTB JIEKTPOJBIKYILEN CUIIBI HHAYKIIUH OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKA.

SIBneHune caMOMHTyKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHU.

Kosneb6anus u BOJIHBI

Mexanuueckue u 31eKMPOMAZHUMHbBIE KOJ1€OAHUS

KonebarenbHas cucrema. CBOOOIHBIE MeXaHUYECKUE KoyieOaHus. ["'apMoHnUyeckre KojaeOaHus.
[Tepuon, yacroTa, ammutyna u (aza xonebanuid. [IpyXkuHHBI MasTHUK. MaTeMaTHYECKUN MasSTHUK.
VYpaBHeHUe rapMoHUYecKHuX Kojebanuii. [IpeBpalieHre sHEprun Npu rapMOHUYECKUX KOJeOaHUSX.

KoneGarenbupiii  kKOHTYp. CBOOOIHBIE DJIEKTPOMArHUTHBIE KOJEOAHHWS B  HACATBHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXJIY MEXaHWYECKHMMU M 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMHU.
®opmyna TomcoHa. 3ak0oH cOXpaHEHMsI SHEPTUU B HI€aIbHOM K0Je0aTeIbHOM KOHTYpE.

[IpencraBiaenne o 3aryxaroumx KojeOaHUsAX. BBIHYXIEeHHbIE MEXaHWYeCKHe KoJeOaHusl.
Pe3onanc. BeiHyK€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUs.

ITlepemenHbIii TOK. CHHyCOMJQIbHBI IEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMITIUTYJHOE U IEUCTBYIOLICE 3HAYEHUE CUIIBI TOKA U HAIIPSKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenada U MOTPeOJICHHUE DIIEKTPUUYECKONH HHEPTHUU.
OKOJIOTUYECKME PHUCKM TIpH  INPOMU3BOJACTBE  JJIEKTpodHepruu. KynbTypa  MCnoiap30BaHUsA
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHuueckue ycTporcTBa M MPAKTUYECKOE NMPUMEHEHUE: JJIEKTPUUYECKUN 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeaay.



Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTeabHOW CHUCTEMbI (IIPYXKUHHBIM WIM MaTeMaTHYECKUN
MasITHHK).

Habmonenue 3aTyxaromux Koiedanui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOaHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl (3aBUCUMOCTHU CHIIBI TOKA M HAIIPSDKEHUS OT BPEMEHHM ) JIS JIEKTPOMArHUTHBIX
KoJie0aHui.

Pe3onanc mnpu nocienoBaTENbHOM COEAMHEHMHM PE3UCTOpA, KATyIIKM WHIYKTUBHOCTH M
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepeiadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCIMOCTH TIEPUO/Ia MAIIBIX KOJI€OaHUI Tpy3a Ha HUTH OT JIJTMHBI HUTH M MacChl
rpysa.

HccnenoBanue NEpeMEHHOT0 TOKA B IIEMM U3 IOCJIEI0BATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KAaTyLIKU U PE3UCTOPA.

Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJHBI, yclioBUs pacnpoctpaHeHus. [lepumon. CKOpocTh pacnpoOCTpaHEHHS U
uHa BoJHBI. [lonmepednsie W mpojaosibHbIe BONMHBL MHTEepdepeHnns n audpaxmus MeXaHMYeCKHX
BOJIH.

3ByK. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

OJIEKTPOMarHUTHbIE BOJIHBI. YCJIOBHMS M3JIy4€HUs] DIIEKTPOMAarHUTHBIX BOJH. B3auMHas
opueHTanus BektopoB E, B, V B asnektpomarautHoi BosiHe. CBOWMCTBAa 3JE€KTPOMAarHUTHBIX BOJIH:
OTpakeHue, MpeoMIIeHHe, o pu3aus, Tudpaxius, uarepeperius. CKOpOCTh IMEKTPOMArHUTHBIX
BOJIH.

[Ikana >meKTpoOMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOLIEH Cpenibl.

TexHuyeckue yCTpPOHCTBA M MPAKTUYECKOE IPUMEHEHHME: MYy3bIKalbHblE WHCTPYMEHTHI,
YJIbTPa3BYKOBAsl IMarHOCTUKA B TEXHUKE U MEAUIMHE, pajaap, paaAuoNpuEMHHK, TEIEBU30pP, aHTEHHA,
teneon, CBYU-neus.

Llemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIO0JIBbHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U MpeioMIeHHs] MEXaHUUECKUX BOJIH.

Hab6monenue nuatepdepeHyu u AuGpaKkind MEXaHHUECKUX BOJH.

3BYKOBOM PE30HAHC.

Habmronenue cBsi3u rpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM U 9aCTOTON KOJIEOaHHIA.

HccnenoBanue CBOICTB 3J€KTPOMAarHUTHBIX BOJIH: OTpaXEHUE, MpETOMIICHHE, MOJsSpHU3allus,
nudpakuus, UHTepdepeHIus.

Onmuxa

I'eomerpuueckas ontuka. IIpsmMonnHeiHOE paclipoCTpaHEHUE CBETa B OJHOPOAHON cpeae. Jlyd
cBera. TOYeUHbI UICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbBI OTpakeHus ceera. [locTpoeHne n300pakeHni B IJIOCKOM 3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMJICHUSI CBeTa. AOCOJIOTHBIA MOKa3aTeab MPEIOMIICHUS.
ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil oJIHOro BHYTPEHHETO OTPAKECHMUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue u pacceuBaromye JUH3bL. ToHKasg nuH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas
cuia TOHKOHM JInH3BL. [locTpoeHune n3o0pakeHuit B COOMPAIOIIMX M PACCEUBAIOIINX JIMH3aX. DopMyna
TOHKOM JIMH3EL. Y BelIMUYeHHUE, JaBaeMOe JIUH301A.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBast ontuka. MaTtepdepenius cBera. KorepeHTHbIE HCTOYHHUKH. Y CIOBHS HAOIIOICHUS
MaKCHMyMOB M MHHHMYMOB B HHTEP(PEPEHLUMOHHONH KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
VCTOYHUKOB.

Hudpaxus cera. udpakimonnas pemérka. Y clioBue Ha0II0IeHU TJ1aBHBIX MAKCUMYMOB ITPU
naIeHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIHOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTPOWCTBA W TPAKTHUECKOE NPUMEHEHHE: O4YKH, JIyma, QoTroanmnapar,
MPOSKIIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKa, AU(paKIMOHHAS peméTka,
HOJIIPOU L.

Jlemoncmpayuu

[IpstmonuHetHOE paclipocTpaHeHHe, OTPakKEHUE U peroMieHue ceera. OnTuueckue nprudopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300pakKeHU B JIMH3aX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Tosrydyenue ciekTpa ¢ HOMOIIBIO TU(PPAKINOHHON PELIETKY.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOMCTB M300paKeHUI B JIMH3aX.

HaGnronenue nucnepcuu cBeTa.

OcHOBBI cHIENMAJIBHOI TEOPUHM OTHOCUTEJIBLHOCTH

['paHunbl OPUMEHUMOCTH KJIACCMYECKOM MexaHuku. llocTynaTel cnenuanbHOM —TeopHuu
OTHOCUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe, IPUHLIUII OTHOCUTEIBLHOCTU
OWHIITEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

KBanToBas ¢pusuka

Dnemenmul K6AHMOBOI ONMUKU

®otonbl. Dopmyna [lnanka cBs3u 3HEPruu HOTOHA C €r0 YaCTOTOM. DHEPIrUs U UMITYJIbC (POTOHA.

OtkpeiTue U uccnenoBanue ¢orordpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (oToddhdexTa.
VYpaBuenue DiiHmreitHa g porodddexta. «KpacHas rpanuna» Gotorddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCcTpoicTBa U MpakTUYeCKoe MPUMEHEHHe: (OTOAIEMEHT, (POTOJATUHK, COJTHEUHAs
Oarapesi, CBETOAHO.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.

Cseroauog.

Comnneynas Oarapes.

Cmpoenue amoma

Monenb atoma Tomcona. OmnbiTel Pesepdopaa mo paccesauro o -yactui. [lnanerapnas Moaenb
atoma. [loctynarel bopa. M3nydyenue u noryomeHre GOTOHOB MPU MEPEXOJIE aTOMa C OJHOTO YPOBHS
SHepruu Ha apyroi. Buael cnektpoB. CEKTp ypOBHER SHEPTUU aTOMa BOJIOPO/IA.

Bonnosble cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckynspHO-BOIHOBOM Tyanu3M.



CHOHTaHHOE U BBIHYKJICHHOE U3y4YEHHE.

TexHnyeckue ycTpolcTBa U MPaKTUUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHalIu3 (CIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopguenb onbiTa Pezepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHeRvaTbIX COEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnonenue nuneiyaToro crexkTpa.

Amommnoe a0po

OKCHEpUMEHTHI, J10Ka3bIBAIOLIUE CIOKHOCTb CTpOoeHUs sipa. OTKpbITHE PaAHMOAKTHUBHOCTH.
OmnbiThl Pezepdopna no onpeaeneHuio cocTaBa pajnoakTUBHOTO u3inydeHus. CBoiicTBa anbga-, Oera-,
raMma-u3JIy4eHus. BiausHue paiMoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTkpbITHE IPOTOHA U HeliTpoHa. HykinoHHas moaens sizpa I'eiizen6epra—lBanenko. 3apsa sapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnaa. DIEKTpOHHBIH W IO3UTPOHHBIA Oera-pacnaj. ['amma-nsznyuyeHue. 3akoH
PaauOaKTUBHOIO pacIaja.

OHeprus cB3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

Snepubiii peakTop. TepmosinepHbiii cuaTe3. [Ipo0aemMbl U MEPCHIEKTHBBI SACPHON SHEPTETHKU.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTreTHKU.

OnemMeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHI.

dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrznyeckoit KapTUHBI MUpa.

TexHu4eckue ycTpoucTBa U MIPaKTHYECKOE IPUMEHEHHUE: TO3UMETP, KaMepa BuinbcoHa, siepHbli
peakTop, aToMHast 6oMba.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIIUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

DJIeMeHThI ACTPOHOMMH U ACTPOPU3NKH

Ortanel pa3BUTHA acTpoHOMMH. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé€3anoro He6a. Co3Be3nus, spKkue 3BE3/1bl, JIaHETHI, UX BUAUMOE JABHKEHUE.

Conneunas cucrema.

Connue. ConHeunasi akTuBHOCTh. McTtounuk sHepruu ConHia u 3BE3M. 3BE3/bI, UX OCHOBHbBIE
XapaKTepUCTUKU. JluarpamMma  «CHIEKTpalbHBIM KJIacC — CBETUMOCTBbY». 3BE3/bl  TJIABHOM
IIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIS 3BE3]1 TJIABHOM MOCIEA0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHBIE NIPEACTABIEHUS O IPOUCXOKACHUN U 3Boatomu CoaHIa
7 3BE31. DTaIlbl )KU3HU 3BE3I.

Mnineunsiii [yt — nHama [anakTtuka. Ilonoxxenne u nemwxenne Connna B ['amaktuxe. Tumbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B SIpax rajJakTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa66ma. Pa3z0eranue ranakruk. Teopust bonbioro
B3pbIBA. PETMKTOBOE M3ITyYeHHE.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmioenust HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUNA IS
oTpesieNIeHus TIOJI0KEHUsT HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBepHOro
MOJTyLIapHsl U SIPKUE 3BE3MBI.

Habmonenus B Teneckon Jlynsl, miaaner, Mieunoro IlyTtu.



O6o0maroiee NOBTOpeHUE

Ponp ¢u3uky U acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHUECKOM, CONMATBHON U ITUYECKOU
cdepax AEATEIBHOCTU YeNIOBEKa, pOJib U MECTO (PM3UKU U aCTPOHOMHUHM B COBPEMEHHON HayyHOMH
KapTHHE MHpA, poiib (GU3NUECKOil Teopuu B (POPMHUPOBAHUU NPEACTABICHUN O (pru3HyecKor KapTuHE
MHUpa, MecTO (U3MUYeCKOW KapTUHBI MUpa B OOIIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAy4HbIX
MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBS3H

N3yuenne kypca ¢usuku Oa3oBoro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C  Y4ETOM
coJiepKaTeIbHbIX MEKIPEIMETHBIX CBs3€il ¢ KypcaMy MaTeMaTUKH, OMOJIOTMH, XUMUH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, CBA3aHHbIE C U3YYEHUEM METOJIOB HAyYHOI'O IO3HAHUSA: SIBJIECHUE,
Hay4yHBIH (aKT, TUIOTE3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, DKCICPHMEHT,
MOJICJIUPOBAHHE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbI YPaBHEHUH, TPUTOHOMETPUYECKUE (DYHKIMH: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI M UX MPOEKIUH Ha OCU
KOOPJWHAT, CJIOXXCHHE BEKTOPOB, IPOHM3BOIHBIC AIIEMEHTAPHBIX (YHKUIWH, NPU3HAKK MOI00HUS
TPEYTOJIbHUKOB, ONpe/IeieHNe IIOAAN INIOCKUX (GUryp U 00bEMa Tell.

bBuonoeusn: >nexrpudeckue sBICHUS B XUBOW MPHUPOJE, KojeOaTeqbHbIC IBIKEHUS B YKHUBOU
HPUPOJIE, OITUYECKUE SIBICHUS B )KUBOW NPUPOJE, NEHCTBHE paJuallui Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUTMUECKAs! CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHUs KPUCTAJUIMYECKON PeIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TONIIOCA 3EMIIM, 3aJIKH MArHUTHBIX pyd, (OTOChEMKAa 3eMHOU
MOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHUH.

Texnonocus: TWHWAW SJEKTpPOIIEpenad, TeHEpaTop IEePEMEHHOTO TOKa, 3JIEKTPOJIBUTATEINb,
UHAYKIMOHHAs Teuyb, pajaap, paJuoNpUEMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIHN armapar, BOJIOKOHHAsI OTITHUKA, COJTHEYHas OaTapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA I[NPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro npeamera «Ou3nka» Ha YPOBHE cpeaHero odiiero oopazoBanus (0a30BbIi
YPOBEHb) JOJDKHO OOECHEeUUTh JIOCTHIKCHHE CICAYIOUIMX JIMYHOCTHBIX, METAlPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3ysibTaThl OCBOEHHMS YydeOHoro mnpeamera «@DU3MKa» JOJDKHBI OTpa)arb
TFOTOBHOCTb M CHOCOOHOCTh OOY4YarOLIMXCS PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JIMYHOCTH, CUCTEMOW ILEHHOCTHBIX OpUEHTAlMi, MO3UTHUBHBIX BHYTPEHHHMX YOEXKIECHUH,
COOTBETCTBYIOIUX TPAJAULUOHHBIM IIEHHOCTSM POCCHUICKOro OOIIECTBa, PaCIIMPEHUE >KU3HEHHOI'O
ONbITAa U ONBITA JIEATEIBHOCTH B MPOIECCE pealr3aldyd OCHOBHBIX HANpaBICHUM BOCIMTATEIbHON
JESATEIIBHOCTH, B TOM UHUCJIE B YACTH:

1) rpaskaiaHCcKOro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh I'PAXKJIAHCKOW MO3UIMK OOYUYaIOIIErocss Kak aKTMBHOTO M OTBETCTBEHHOTO
YIE€Ha POCCUIICKOro 00I1ecTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUENIOBEYECKUX TYMaHHUCTUYECKUX U JIEMOKpPAaTHUECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEJIBHOCTh B HHTEpecax TIpa)JAaHCKOro oOlIecTBa,
y4acTBOBaTh B CAMOYIPaBIECHUHU B 00pa30BaTeIbHON OpraHU3ally;

yYMEHHE B3aUMOJICHICTBOBATh C COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX (YHKLIHUSAMHU U
Ha3HAaYEeHHEM;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHME K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSIM POCCUNCKHUX YUYEHBIX B
obsactu UMK U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLICHHMBATh CUTYAllMI0 M NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEIbHOCTH YUYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONYNBOro Oy IyIIIero;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYAs ICTETHKY HAy4YHOTO TBOPYECTBA, IPUCYILETO
buznueckoil HayKe;

5) Tpy10BOro BOCIIUTAHUA:

MHTEpPEC K pa3nyHbIM chepaM NpodecCHOHATbHON NeSTEIbHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C
(GU3UKOI U TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuu 1 peaan30BbIBaTh
CcOOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO M €aMOOOpa30BaHUIO B 00JacTH (U3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

C(OPMHPOBAHHOCTb  JKOJOTUYECKOM  KyJbTYypbl, OCO3HaHHE TIJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

MJIAHUPOBAHUE W OCYIIECTBICHUE NECHCTBUIM B OKPYKAIOIIECH Cpele Ha OCHOBE 3HAHUS IIEJeil
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacIIupeHNe OIBITA AEATEIbHOCTU JKOJIOTMYECKON HAIPABICHHOCTH HA OCHOBE HMMEIOIUXCS
3HaHW TI0 PHU3UKE;



7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
(bU3UYECKON HAYKH;

OCO3HAHHE I[EHHOCTH HAYYHOW JEeSATEIbHOCTH, TOTOBHOCTH B IMpoIecce U3y4YeHUs (HU3MKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHAUBUIYabHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBepPCcAIbHbIe yueOHbIe AeiicTBUSA
Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh MW  aKTyaJIM3UPOBaTh MpoOJIeMy, paccMarpuBaTh —e¢
BCECTOPOHHE;

OTIPENIeNATh EeNU IEATEIIbHOCTH, 33]1aBaTh MapaMEeTPhl U KPUTEPUN MX JTOCTHKCHHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3NYECKUX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEHICHUS MPOOJIEMBI C YyYETOM aHadM3a UMEIOIIMXCS MaTepUAIbHBIX U
HeMaTepHUaIbHbIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B 1€ TEILHOCTh, OLICHUBAaTh COOTBETCTBUE PE3yJIbTATOB 1I€JISIM, OLICHUBATh
PUCKH TTOCIIEACTBUN IeATEILHOCTH;

KOODJMHUPOBaTb U  BBINOJHATH paboOTy B YCIOBUSAX pEabHOIO, BHUPTYaJbHOIO MU
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciegoBaTebcKue IeiiCTBUS:

BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMH MTOHATUSAMHI U METOAAMHU (PU3NUECKON HAYKH;

BJIAJIETh HaBBIKAMH y4eOHO-HUCCIIE0BATENILCKOM U IPOSKTHOM eI TENFHOCTH B 001aCTH (PU3UKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY IOMCKY METOJIOB PELIeHMs 3aJau (U3NIECKOro
COJIepKaHus1, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

BIAJETh BUJAAMHU JIESITEIBHOCTH 10 IOJyYEHHIO HOBOTO 3HAHMs, €ro MHTEpIpeTaluH,
npeoOpa30BaHUI0 U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIMsiX, B TOM YHCJIE MPH CO3TaHUHU
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBIISITH TPHYUHHO-CIICICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUTIOTE3Y €€
pelleHHs, HaXOJUTh apryMEHTHI I J0Ka3aTesbCTBAa CBOMX YTBEP)KICHMH, 3a7aBaTh HapamMeTpbl U
KPUTEPHH PEUICHHUS;

aHaAJTM3UPOBATh MOJIyYEHHBIE B XOJI€ PELICHUs 3a7aull pe3yJibTaThl, KPUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 331a4 B 00pa30BaTeIbHOM AEATEIbHOCTH, B TOM YHCIIE
pU U3YUYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh NIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IacTh )KU3HESSITEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OpUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;

CTaBUTh POOJIEMBI U 33J]aUH, TOMyCKAIOIIKe albTePHATUBHBIEC PELICHHUS.

PabGora ¢ unopmanmeii:

BJIaJICTh HaBbIKAMHM MOJyYeHUs WHPOpMaUU (U3NIECKOTO COAEPIKAHMS U3 UICTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSATENbHO OCYILECTBIIATh IOMCK, AaHaJIM3, CHCTEMAaTU3aLUI0 M HHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIIOJIb30BaTh CPeICTBAa MH()OPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpIraHU3ALMOHHBIX 3aJady C COOJIOZEHHEM TpeOOBaHUMI
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, PECypcOCOepeKeH s, MPABOBBIX M 3TUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOHN 0€30TaCHOCTH;



CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEP)KAaHUS B pa3IMUHbIX (PopMaTax ¢ yuy€TOM Ha3HAUCHUS
UH(OPMALIUU U LENIEBOH ayJTUTOPUH, BBIOUPAst ONTUMANIbHYIO (hOpMy MIpEACTaBICHHUS U BU3YyaIH3alllu.

KomMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYUIECTBIISITH OOIICHHE HA YpoKaX (DU3UKHU M BO BHE-YPOUHOU NEATEIILHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IMKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

IIOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBUH € Yy4€TOM OOLIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

IIPUHUMATD LIE€JM COBMECTHOM AESATEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH JEUCTBUS 1O
€€ JNOCTH)KEHMIO: COCTAaBJATh IUIAH JEHUCTBUM, paclpeAesiaTh poiu C y4€TOM MHEHHMH YYaCTHUKOB,
00Cy>XJ1aTh pe3ybTaTbl COBMECTHOU pabOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJOro Y4acTHHKA KOMaHIbl B OOLIMH pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh HUAEHM C MO3UMLIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIISATh MMO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3IUYHBIX CUTYalUAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusaunus:

CaMOCTOSITENIbHO  OCYIIECTBIISITh IO3HABATEIbHYIO JEATEIBHOCTh B 00JNacTH (UUKH U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH pEIIeHUs pacu€THBIX M KadyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHCHUS TIPAKTHYECKON PabOTHI ¢ yUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1
MPEAIIOYTEHU;

JTaBaTh OIIEHKY HOBBIM CUTYAITHsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTSHUN;

JIeJIaTh OCO3HAHHBIA BEIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 33 PEIICHHE,

OILICHUBATh MTPHUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHHUIO W IPOSIBIICHUIO IPYIUIMH B 00JACTH (DU3HKH, MTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJIBHBII HHTEJIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYallUsM, BHOCHTH KOPPEKTHBBI B JESATENLHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

BJIQJICTh HABBIKAMH IMO3HABATENbHOU perekcHy Kak OCO3HAHUS COBEpIIAeMbIX ICHCTBHHA U
MBICITUTEIIEHBIX MTPOIIECCOB, X PE3YJIbTATOB U OCHOBAHHIA,

UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATE CeOsl, TOHMMAsi CBOM HEIOCTATKHU M JIOCTOMHCTRA;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce AOCTHKEHHMS TUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOTPaMMBI MO (PU3UKE IS
YPOBHS CpeAHEro oOmero oOpa3oBaHUs Yy OOyYaIOIIMXCS COBEPIICHCTBYETCS HMOIIMOHAIBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIEro ClIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIBHOE COCTOSIHUE, BUAETD
HATPaBIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAILHOU c(hephl, OBITH YBEpEHHBIM B cel¢;



CaMOpPEryJIMpOBaHysl, BKIHOYAIOMICTO CAMOKOHTPOJIb, YMCHHUEC IMPHUHHUMATh OTBCTCTBCHHOCTL 3a
CBOE IIOBCACHUC, CIIOCOOHOCTD aaalnTUupoBaTbCd K SMOIUOHAJIBHBIM H3MCHCHUSAM U IIPOSABIIATH
FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHYTpeHHeﬁ MOTHBAIIUU, BKJIIO‘-I&IOH.ICﬁ CTPEMJICHHUC K JOCTUKCHHIO LICJIN U YCIICXY, OIITUMU3M,
HHUIIUMaTUBHOCTb, YMCHHC HeﬁCTBOBaTB HCXO0Od U3 CBOUX BOSMOX(HOCTCﬁ;

OMIIaTUU, BKJIIO‘IB.IOH.[CI\/JI CIIOCOOHOCTH IOHUMATh SMOIHUOHAJIBHOC COCTOSAHHUEC APYTUX, YUUTHIBATH
€T0 IIPHU OCYHIECTBICHUHN O6H.[€HI/IH, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COoMaJIbHbIX HAaBBIKOB, BKJIIOYarOIIMX CIIOCOOHOCTH BBICTpaMBAaTb OTHOWICHUA C JAPYTHUMU
JIFOAbMU, 38.6OTI/IT]':>CH, IIPOABJIATE HHTEPEC U paspCliaTh KOH(l)J'II/IKTBI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0y4enus B 10 kJiacce npeIMeTHBIE pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATH Ha MIPUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHHH COBPEMEHHON HAYYHOM
KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHMKH M TEXHOJOTUMW, B MPAKTHUUYECKOW NEATEIbHOCTH
JIFOJIEH;

YUUTBHIBaTh TPAHULIBI MPUMEHEHHUS H3YyUYEHHBIX (U3NYECKUX MOJENEed: MaTepuaibHas TOuKa,
MHEepLHaIbHas CUCTeMa OTCUYETa, a0COMOTHO TBEPIOE TENO, UICABHBIN a3, MOJECINU CTPOCHUS Ta30B,
KHUJIKOCTEW U TBEPABIX TEJI, TOUSUHBINA IIEKTPHUESCKHUH 3apsi1 MPU PEHICHUN (PU3UICCKUX 3a]1a4;

pacro3HaBaTh (pU3NYECKHe sIBICHUS (IIPOLECCh) U OOBSICHATH X HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHMSI BEIIECTBA WU DBJIEKTPOJUHAMHMKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOJHOE MaJIeHHE Tel, ABH)KEHHE 10 OKPYXHOCTH,
MHepLHUs, B3auMoeiicTBue Ten, 1updy3us, OpoyHOBCKOE JABHKEHUE, CTPOCHHUE KUAKOCTEN U TBEPIBIX
TeJ, U3MEHEeHUue 00bEMa Tesl NpU HarpeBaHUHU (OXJIAXKAECHUH), TEIJIOBOE PaBHOBECHE, HCIIApPEHHE,
KOHJIEHCAlNs, IJIaBJIeHNEe, KpUCTAIN3alllsl, KHIIEHUE, BIa)KHOCTh BO3/[yXa, OBBILIIEHHE 1aBJICHUS Ta3a
IIPYU €r0 HarpeBaHUM B 3aKPBITOM COCYJE, CBSA3b MEKY ITapaMeTpaMH COCTOSIHUA ra3a B U30IIpoLeccax,
ANEKTPU3ALHUs TEJl, B3AUMOJICHCTBHE 3aps/I0B;

OIKCBIBATh MEXAHUYECKOE JIBUKEHUE, UCHOJb3ysd (PU3NYECKUE BEIUYMHBL: KOOPAWHATA, IyTh,
IepEMEIICHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuila, UMITYyJIbC Tejla, KMHETHYecKas JHEeprus,
NOTEHIMATIbHAsl YHEPIUsl, MEXaHWYecKas paboTa, MEXaHW4YeCKasi MOLUTHOCTb; TP ONHUCAHUH MPABUIBHO
TpakTOBaTh (PU3UYECKUN CMBICI HCHOJB3YEMBIX BEJIUYMH, UX OOO3HAYEHMs] M €AMHMIIbI, HAXOAWUThb
(bopMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIUYUHY C JPYTUMH BETHUUHAMU;

ONMCHIBATh U3yYEHHbIE TEIJIOBBIE CBOWCTBA TN M TEIUIOBBIE SIBJICHUS, UCIOB3Ys (U3HUEcKUe
BEJIMYMHBI: JABJICHHUE Ta3a, TEMIIepaTypa, CpPEeAHsIsl KUHETHUYECKas 3HEPIUs XaOTUYECKOrO ABM)KEHUS
MOJIEKYJ, CpeIHEKBaJpaTHUHas CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOThl, BHYTPEHHSS SHEPTHUs,
pabota raza, Ko3(p(UIMEHT MOJIE3HOT0 JeHCTBUS TEIUIOBOrO ABHUraTels; NMPH OMHCAHUM MPABUIBHO
TpPakTOBaTh (PU3UYECKUN CMBICT HCHOJB3YEMBIX BEIHMYMH, UX O0O03HAYEHHUS W €IUHHIIbI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU BETUUHUHAM;

ONKCHIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOICTBA BEIIECTBA U DJIEKTPUUECKHUE SIBICHUSA
(mporecchbl), MCMONB3Ys (U3NYECKHE BEIUYMHBL DJICKTPUYECKUH 3apsi, DJIEKTpUYECKOoe IoJe,
HANpsDKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMANIOB; MPU OMUCAHUHM MPAaBUIBLHO TPAKTOBATh
(¢u3nUecKuil CMBICIT MCIOIb3yeMbIX BEIMYUH, UX OOO3HAYCHMS M €JUHMIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIUUNHY C APYTUMU BETUYUHAMU;

aHaATU3UPOBATh (PU3NUECKUE MTPOLECCHI U SBJICHUS, UCTIOIb3Ys (PU3NUECKUE 3aKOHBI U IPUHIIUTIBL:
3aKOH BcemupHoro Tarotenus, I, I1 u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPTUH,
3aKOH COXPaHEHUs MMITyJIbCa, IPUHLMII CYNEPIO3ULINN CUJI, IPUHLUI PaBHONPABUS MHEPLMAIBHBIX
CHUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, Ia30BbI€ 3aKOHBI, CBA3b
CpeaHel KHHETHYECKOM SHEPTHH TEIUIOBOTO JIBUKEHUS MOJICKYJI C aDCOIOTHON TEMIIepaTypoil, mepBblit
3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHHUs JIIEKTPUUECKOro 3apsna, 3akoH KyioHa, mpu 3Tom



pas3InyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €T0 MATEMaTUYECKOE BBIPAKEHHUE U YCIIOBUS (IPaHULIBI,
00jacTu) IpUMEHUMOCTH;

OOBSICHATh OCHOBHBIE INPHUHLUIIBI JEHCTBUS MAalllMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3nnyaTh yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh 3KCIEPUMEHTHl 110 HCCIENOBAaHHUIO (U3MYECKUX SBIEHUH M MPOLECCOB C
UCTIOJIb30BAHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHUH, MPH 3TOM (POpMyJIMpoBaTh mpodieMy/3aiady U
TUIIOTE3y Y4eOHOro SKCIEpHUMEHTa, COOMpaThb YCTAHOBKY M3 MPENJIOKEHHOro 000pyn0oBaHMs,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh NpPsIMbIE U KOCBEHHbIE U3MEpEHUs (PU3MUECKUX BEJIWYMH, NIPH ITOM BBIOMpAThH
ONTUMAIIBHBIA CMOCOO M3MEpPEHHsS M HCIOJIB30BaTh M3BECTHHIE METOJBI OICHKH IOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEIOBATh 3aBUCHMOCTH MEXAy (M3WYECKHMMH BEIHMYMHAMH C HCIIOJIB30BAaHHEM IPSIMBIX
U3MEPEeHUl, MpU STOM KOHCTPYUpPOBaTb YCTAHOBKY, (UKCUPOBATb pPE3YyJbTAaThl IOJy4YECHHON
3aBHCUMOCTH (PU3UYECKUX BEIMYMH B BHUJE TAONHII W TPaQuKOB, AETaTh BBHIBOJBI MO pe3yjbTaTaM
UCCIIE/I0BaHMS;

coOuo1aTh MpaBmiIa 0e30MacHOro TPyAa MPH MPOBEICHUH HMCCIIECOBAHUI B paMKax y4eOHOTO
9KCHEPUMEHTa, Y4eOHO-MCCIEOBATENIbCKOM W IMPOEKTHOM JEATENIbHOCTH C  MCIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMS;

pewiath pacy€THbIe 3aJjaud C SBHO 3aJaHHOM (PU3MUECKOW MOJEIbIO, MCIOb3Ys (pu3nuecKue
3aKOHBI M TIPUHIIMIIBL, HA OCHOBE aHAaJIM3a yCJIOBUS 3a/1a4d BHIOUPATh (PU3HUECKYIO MOIEIH, BBIICIATH
¢du3nyeckre BeIMUnuHbl U (HOpMYJIbl, HEOOXOAUMBIE I €€ PeLIeHNUs, IPOBOJAUTh PAacU€Thl U OLIEHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3HUUECKON BETUYHHEI;

peliaTh KauyeCTBEHHBbIE 3aJlaud: BBICTPaMBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BaTh MIPU pEIIeHNH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JUIS
MIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMA W TIPEACTABICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHOU
UHpOpMalLlMY, MOJYYEHHOM U3 pa3iMyHbIX HUCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOIY4aeMYIO
MH(pOpMaILIHIO;

NPUBOANUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHOHN >KHM3HU Uil OOeCHeueHHs
0€301MaCHOCTH TIpU OOpAIIeHWH C NPUOOpaMHU W TEXHWYECKHMMH YCTPOWCTBAMHM, JUII COXPAHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpY Karollei cpejie;

paboTaTh B TpyNIe C BBIMOJHEHHEM DPA3JIMYHBIX COIHUAIBHBIX POJICH, TUIAHUPOBAThH pPaboTy
IPYMIIbI, pAlMOHAIBHO paclpeneNniaTh 00A3aHHOCTH U IJIAHWPOBATh AEATEIIbHOCTh B HECTaHJIAPTHBIX
CUTyallWsIX, aJIeKBaTHO OIICHWBaTh BKJIAJ KaXXKJIOTO W3 YYAaCTHHUKOB TpPYNIBI B pEIICHHE
paccMaTpuBaeMoi MPOOIEMBI.

K xoHIy o0y4enus B 11 kJacce mpeIMeTHBIE pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaKaTh
c(OpPMHPOBAHHOCTh y 00yUarOIIUXCS YMEHUH:

JIEMOHCTPHPOBATH Ha IMIPUMEPAxX POJb U MeCTO (PU3UKH B (HOPMUPOBAHHH COBPEMEHHOW HAYIHOM
KapTUHBI MUpa, B Pa3BUTHH COBPEMEHHOH TEXHUKHM M TEXHOJIOTUH, B MPAKTUYECKON NIEATEIbHOCTH
JIOJIeH, EeJTOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS H3YUCHHBIX (PU3UUYECKUX MOJIENICH: TOUEUHBII IIeKTPHUUECKUI
3apsiz, JIyd CBETa, TOUCUHBIH UCTOUYHUK CBETA, sJIepHAas MOJAEIb aTOMa, HyKJIOHHAsi MOJIEJIb aTOMHOI'O
spa Ipy pelIieHu pU3nIecKux 3aaay;

pacmo3HaBath (U3MUECKHE SBICHHUS (TPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAaHTOBOW (DM3MKH: 3JIEKTpHUYECKash HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MATHUTHOE EHCTBUSA TOKA, B3aMMOJAENHCTBIE MAarHUTOB, SJIEKTPOMAarHUTHAs MHIYKIHS,
JeicTBUE MarHUTHOTO TOJsI HAa IMPOBOJHUK C TOKOM M JABIKYIIUICA 3apsii, 3JIEKTPOMarHUTHBIE
KoJIeOaHNUs U BOJIHBIL, MPSIMOJIMHEHHOE pPAacHpOCTpaHEHUE CBETa, OTPaKEHHUE, IPEOMIICHHUE,
uHTephepeHIys, TudpaKkuus U MOJIIPU3alMs CBETa, AUCIEPCUS CBETa, (POTOITEKTPHUUECKUI IPPEeKT



(potorddexT), cBeToBOE aBlieHHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aromMa BOJOpOja,
€CTEeCTBEHHAs U MCKYCCTBEHHAsl PaJJHOAKTUBHOCTB;

ONKCHIBATh HM3YyYEHHbIE CBOWCTBA BeIIECTBA (AJIEKTPUUYECKUE, MArHUTHBIC, OINTHUYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTh PA3JIMYHBIX CpEl) M OJICKTPOMAarHUTHBIC SIBJICHUS (IPOIIECCHI),
UCIIOJNB3YSl (PU3UYECKHE BEIMYMHBI: NEKTPUUYECKUI 3apsl, CUiIa TOKa, DIEKTPHUUECKOE HaIpsDKEHUE,
AIIEKTPUUYECKOE COMPOTHBIIEHHE, PA3HOCTh IOTEHIMAJIOB, AJIEKTPOABIDKYIIAs cuia, pabdoTa TOKa,
WHAYKIHMS MarHUTHOTO MoJid, cujia Amrepa, cwia JlopeHna, MHIYKTUBHOCTh KaTYIIKH, SHEPrus
AIIEKTPUYECKOTO M MATHUTHOTO TOJIEH, TIEPHO] M YacToTa KojieOaHi B KoJeOaTeTbHOM KOHTYPE, 3apsl
U CHJIa TOKAa B IPOIECCE TAPMOHHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHul, (pOKycHOe paccTosHUE U
ONTUYECKasl CHJIA JIMH3bI, IPU OMKUCAHUH MPABUIHLHO TPAKTOBATh (PU3NUYECKUN CMBICI HUCIOIb3yEMBIX
BEJIMYMH, UX 00O3HAUYEHHUS U E€IUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIINE AAHHYIO (DPU3HUYECKYIO
BEJIMYUHY C APYTMMH BEITUYHHAMU,

OMKCHIBATh M3yUEHHbIC KBAHTOBBIC SIBJICHMSI U MPOIECCHI, UCHONB3Ysl (GU3NYECKUE BEIUYHHBIL:
CKOpPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, DHEPTUS W UMIYJIbC (POTOHA,
nepuoj, TMojypacmajaa, 3HEepPrus CBSI3M AaTOMHBIX sIep, MPU OMHCAHWU MPABWIBHO TPAaKTOBATh
(GU3NUeCKUi CMBICIT HCIIOJB3YEMBIX BEIHYWH, MX 0003HAUCHHS M E€IWHHIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIUYMHAMH, BBIYUCIATH 3HAUYCHUE
(U3UYECKON BEJIMYUHBL;

aHAIM3UPOBATH (PU3MUECKHE MPOIIECCHI U SIBICHUS, UCTIONb3YS (U3UUYECKUE 3aKOHBI U IIPUHIUIIBL:
3akoH OMa, 3aKOHBI TIOCJIE0BATEILHOTO U MAPAJUIEIIEHOTO COSAMHEHUS TPOBOIHUKOB, 3aKOH KOy IIs—
Jlenia, 3aK0H 3JIEKTPOMArHUTHOU MHYKITUH, 3aKOH MIPSIMOJIMHEHHOT 0 pacpoCTpaHEHHS CBETa, 3aKOHbI
OTpa)KEHHUS CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODiHIITeHHa 171 Pororddexra, 3aKoH
COXpaHEHMsI SHEPTUH, 3aKOH COXPaHEHHs UMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPHUUECKOTO 3aps/ia, 3aKOH
COXpaHEHHS MacCOBOTO YUCIIA, MOCTYyNaThl bopa, 3aK0H palnoaKTUBHOTO PACIIaia, IPH ATOM Pa3IndaTh
CJIOBECHYI0 (hOPMYJIUPOBKY 3aKOHA, €M0 MAaTEMAaTUYECKOE BBIpAXKEHUE U YCIOBUs (TpaHULIbI, 00JIaCcTH)
MIPUMEHUMOCTH;

OTIpEeIeNIATh HANpPaBlIEHUE BEKTOpAa MHAYKIMHW MArHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

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

BBIMTOJIHATh OKCIIEPHUMEHTHl TI0 HCCIENOBaHHWI0 (DU3WYECKUX SBJICHUH M TPOIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHUH: MpU 3TOM (OpMYyJIHpOBaTh MpolieMy/3aiady u
TUIOTE3y Y4EOHOTO OKCIEPUMEHTa, COOHMpaTh YCTAHOBKY W3 MPENJIOKEHHOTO 000pyIOBaHHS,
MPOBOAMTH OMBIT U OPMYITUPOBATEH BHIBOIBI,

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIE U3MEpEHUS (PM3MUECKUX BEIWYHH, NPH STOM BBIOMPAThH
ONTUMAJIBHBIA CMOCOO M3MEpPEeHHs M MCIONb30BaTh M3BECTHBIE METOJbl OIEHKH IOTrpeIIHOCTei
WU3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH C UCHOJIB30BAHUEM INPSMBIX U3MEPEHUIl: MpH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yIbTATHI TIOJTYYCHHONW 3aBUCUMOCTH (DU3NIECKUX
BEJIMYMH B BUJIE TaOIHII U TpadUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

coOroIaTh TpaBMiIa 0E30MacHOTO TPyAA MPH MPOBEICHHH HCCIIECOBAHUI B paMKax ydeOHOTO
HKCIEPUMEHTA, Y4eOHO-UCCIIEOBATENILCKOM M MPOEKTHOW JIEATENbHOCTH C HCIHOJIb30BAHUEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemiath pacy€THbIe 3aJjaud C SBHO 3aJaHHON (PU3MUECKOW MOJEINbIO, MCIONbB3Ys (pU3nUecKue
3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/lauil BHIOUpaTh GU3UYECKYIO0 MOJIENh, BbIIEIATh
¢du3nueckre BeTUUUHBI U (HOPMYJITbI, HEOOXOAMMBIE /IS €€ PELIeHHUs, IPOBOAUTH PACUETHl U OLIEHUBATh
peaIbHOCTb MOTYYEHHOTO 3HaYeHUS] PU3NUECKON BEJTMYMHBI;

pemiaTh KauyeCTBEHHBIC 3aJaud: BBICTPaMBATh JIOTMYECKH HEMPOTHBOPEUUBYIO LIEMOYKY
paccyXJIeHUM ¢ ONOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCIIOJIb30BaTh MIPU PEIIEHUH Y4eOHBIX 337a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOKCKA, CTPYKTYPHUPOBAHUS, MHTEPIpPETALMU U MPEICTaBICHUA Yy4eOHOM M Hay4HO-IOMYJSPHOM



uH(pOpMalliK, MOJYYEHHON M3 pa3iMyYHbIX HCTOYHHUKOB, KPUTHUECKH aHAJIM3UPOBATh IMOJy4aeMYIO
UH(OPMALIUIO;

OOBSACHATh MPHUHIMIIBI ACHCTBUS MalllWH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3auyvarh
YCIIOBUS UX 0€30MacCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUS MO (PU3MKE B MOBCEAHEBHOW >KM3HU JUIsl OoOecredeHus
0e30MacHOCTH TpHU OOpalieHHH C TpHOOpaMU U TEXHUYECKHUMH YCTPOWCTBAMH, JUIS COXpPaHEHUs
3JI0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOLIEH cpeie;

paboTaTh B TpyIIE C BBHIMOJHCHHEM Pa3JIMYHBIX COIHMAIBHBIX POJICH, TIAHUPOBATH PadOTy
TPYIIBL, pallMOHAJIbHO pacHpeeNiaTh 0053aHHOCTH M IUIAHUPOBAThH JIEATENIbHOCTh B HECTAHIAPTHBIX
CUTyallusiX, AaJCKBaTHO OLICHWBATh BKJIAJ KaXKIOTO W3 YYACTHUKOB TPYNIbl B pEHICHUE
paccMaTpuBaeMoid POOIEeMBbI.

TemaTnueckoe IUIAHHPOBaHHE C YKa3aHHMeM KOJIMYeCTBA AaKa/JeMHUYECKHX 4YAacoB,
OTBOJAMMBIX HA OCBOCHHE KAXkK/A0il TeMbl Y4eOHOI'0 MpeAMeTa H BO3MOKHOCTh MCIIOJIb30BAHUS M0
ITOM TeMe JIeKTPOHHBIX (LM (POBBIX) 00pPa30BaTeILHBIX PECYPCOB

10 KUIIACC
DJIEeKTPOHHBIE
Ne nudpoBLIe
Tema ypoka KosmnuectBo bp
n/n o0pa3oBaTe/bHbIE
YPOKOB
pecypcsl
@u3uKa ¥ MeTOAbI HAYYHOT0 MO3HAHUS
®u3suka - Hayka o npupoae. Hayunsie MeToas!
NO3HAHUS ~ OKpy’Karomero  mupa.  Poib
IKCTIEPUMEHTA U TEOPUHU B MPOIECcCe MO3HAHUS
IIPUPOJIBIL. OKCHIEpUMEHT B ¢busuke. bubnuoreka [IOK
1 - 1
MopenupoBanue (HU3UYECKUX  SIBICHUH U https://m.edsoo.ru/ff0c32¢2
nporneccoB. Hayunbsle runoressl. ®Ousznueckue
3aKOHBl M TeOpHd. [ paHHIBI MPUMEHUMOCTH
¢u3nueckux 3aKoHOB. [IpUHIIUT COOTBETCTBHUS.
Poie 1 MecTo Gu3uku B popMupoBaHUH
¢ opwrp bubmuorexa [JOK

2 COBPEMEHHOM HayYyHOH KapTUHBI MHpa, B 1

. = https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JEATEITbHOCTH JIFOJIEN

Mexanuka
Mexaanueckoe aBmxenne. OTHOCUTENLHOCTD
3 MEXaHUYECKOro ABMKeHMs. CucremMa oTcuéra 1 bubmnorexa IOK
’ ’ https://m.edsoo.ru/ff0c3508
Tpaexropus

[epemeriieHre, CKOPOCTh (CPEIHsS CKOPOCTH,

4 MTHOBEHHAs1 CKOPOCTb ), UX MPOEKIMHU Ha OCU 1 bubnnorexka [HOK
cuctembl koopauHaT. CliokeHue nepeMenieHui https://m.edsoo.ru/ff0c3620
U cloxeHue ckopocreil. CiuaomeTp

5 PaBHOMEepHOE  NpSAMOIMHENHOE  JIBUJKEHHUE. 1 bubmuoreka [IOK

['paduku 3aBUCMMOCTH KOOpPAMHAT, CKOPOCTH, https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

IIyTH U NIEPEMEIICHNUS MATEPUAIbHON TOYKU OT
BpEMEHU

PaBHOyCKOpEHHOE NPSMOIIMHENHOE ABUKCHUE.
I'paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUs, IIyTH u IIEPEMEILICHUS
MaTepUaIbHOU TOYKH oT BPEMCHH.
HccnenoBanne COOTHOIICHHSI MEXAY MyTSIMH, 4
IPOMJCHHBIMU TEJIOM 3a IOCJIEJ0BATEIbHbIC
paBHbIE IPOMEXYTKH BpPEMEHU npu
PaBHOYCKOPDEHHOM [BIDKCHMM C HayaJlbHOU
CKOpPOCTBIO, PAaBHOW HYJIIO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372¢e

CBobOogHoe mazeHue. YCKOpPEHHE CBOOOJHOTO
nageHus. V3yueHue [BHKEHUS LIapUKa B
BA3KOU JKMAKOCTH. V3yueHne NBWKEHHS Tena, 1
OpOIIEHHOTO TOPU3OHTAIBHO

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

Kpusonnuelinoe JBIDKCHUE. JIBrxenue
MaTepUaIbHOW TOYKH II0 OKPYXXHOCTH C
MTOCTOSIHHOM o MOJYJITEO CKOPOCTBIO.
Hanpasienue CKOpOCTM NpU JBHKEHUM IIO
OKDY)XKHOCTH. YTIIOBasi CKOpPOCTh, JIMHEHHas 1
ckopocth. llepmon u wacrota oOparieHus.
lentpocTpemutensHoe yckopenue. LlenHsie u
pPEMEHHBIE Nepelayn

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3ada

[IpuHIMn oTHOCUTENBHOCTH [ anunes.
Ilepssiit 3akoH Herorona. MHepunanbHbie 1
CHUCTEMBI OTCUETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be&

10

Macca tena. Cuia. [lpunHnun cynepno3unuu
cuit. Bropoi 3akoH HerotoHa st 1
matepuaibHoi Touku (MCO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be&

11

Tperuii 3akoH HproTOHA 11 MaTepUaIbHbBIX
TOYEK

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3bed

12

13

3aKOH BCEMUPHOTO TAroreHus. Cuia
TshKecTu. [lepBas kocMHuUecKast CKOPOCTb.
JIBMKeHNE NCKYCCTBEHHBIX CITyTHUKOB. Bec
Tena

Cuna ynpyroctu. 3akoH ['yka. MccienoBanue
3aBUCUMOCTH CUJI YIIPYTOCTH, BO3ZHUKAOIINX
B 1ehopMUpyeMOi Ipy>KUHE U PE3UHOBOM
oOpa3siie, OT BeJIMYUHBI UX JedopMauu

=

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8

14

Cuna tpenus. Cyxoe tpenue. Cuma TpeHus
CKOJIBXKEHUS U CUJIa TPEHUS MMOKOS.

Koaddumuent tperns. Cuna conpoTUBICHUS

NP ABUKEHUH TeJla B KUJKOCTH WM rase. 1
[Togmmmanku. M3yuenue aBuxkeHus1 Opycka

10 HAKJIOHHOW IIOCKOCTH MO IEMCTBHEM
HECKOJIbKUX CHUJI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3{f76
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15

16

[locTynarenbHoe W BpallaTeabHOE JIBUKEHUE
abCcoMoTHO TBEPAOTrO Tena. MOMEHT CHIIBI
OTHOCUTEJIBHO OcCH BpauieHus. Ilnedo cuibl
VYcnoBust paBHoBecust TBEpaoro tena B MCO.
HccnenoBanue yciaoBUil paBHOBECHS TBEPAOIO
Tesa, UMEIOUIETr0 OCh BpallleHuUs

NmMrtyibc MaTepHAIbHOW TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOUEK. IMIyJIbC CUITBI U
W3MEHEHUE UMITYJIbCca Tejla. 3aKOH
coxpanenus ummyisca B UCO. PeaktuBHoe
nBwxeHue. Bonomer, konep. JBukenue
pakeTt. Ypyrue u Heynpyrue CTOJTKHOBEHHS

[

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

17

Pabota u momHOCTh cuibl. Kunetunaeckas
sHeprusi MaTepuanbHoi Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPT U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

18

19

[TorenunaneHas sHeprus. [loreHnnanbHas
SHeprus ynpyro aeGopMupoBaHHON
npykuHbL. lloTeHIManbHas S3Heprus Tena
BOJIN3M IOBEPXHOCTH 3eMIIU

[ToreHnManpHbpIE U HEMOTEHIIUAIBHBIE CUIIBI.
CBs13b pabOTHI HEMTOTEHIMATIBHBIX CHII C
U3MEHEHUEM MEXaHU4YECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTrUn

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

20

21

22

Pemienne skcnepruMeHTAIBHBIX 337124
«HMccnenoBanue cBs3u pabOThI CUITHI C
M3MEHEHUEM MEXaHUYECKOM IHEPTUH Tejla Ha
MIpUMEPE PACTSKEHUS PE3UHOBOTO JKIYyTa»
KonTponbnas paborta Nel mo teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXpaHEHHUs B MEXaHUKE

MouJiexyasipHas (pu3HKa ¥ TEPMOAUHAMUK

OcHOBHEIE TIOJIOKEHHSI MOJIEKYJISIPHO-
KHHETHIECKOMN TECOpHUHn u nux OIIBITHOEC
000CHOBaHHE. BbpoyHOBckoe  IBIIKEHHE.

Hudbdysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

23

XapakTtep IBH>KEHHS U B3aUMOJIEHCTBUSI YaCTHI]
BelecTBa. Mojienu CTpOeHus ra30B, )KUIKOCTEH
U TBEPABIX Ted U OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE JdTHUX Mojeineir. Macca
mouekyi. KonnuectBo BemiectBa. [locrosiHHas
ABoraapo

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6938

24

TemnoBoe paBHOBecue. TemnepaTtypa u e€
usmepenue. lllkana remneparyp Llenbcus.
Tepmomerp

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50

25

Mopens uneanbHoro raza. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH HICATLHOTO Ta3a. bapomerp.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde
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H3mepeHune maccel BO3yXa B KIIACCHOU
KOMHATe

AOGcomoTHas TemMrepaTypa Kak Mepa cpeiHein

N bu6mmoreka [IOK
26 KUHETUYECKON IHEPTUH TEMIIOBOTO JBUKEHUS
https://m.edsoo.ru/ff0cS511e
yacruil raza. [llkana temneparyp KenbBrna
27 VYpasuenue MenneneeBa-Knanelipona. 3akoH bubnmoreka [JOK
HansToHa https://m.edsoo.ru/ff0c6938
Pemenue 3amau Ha temy «MccnenoBanue
28 3aBI/ICI/IMOCTfI MEXK]T HZ amer aII\I/II/I buGmorexa LIOK
Y Hap p https://m.edsoo.ru/ff0c6a50
COCTOSIHUS Pa3pEeKEHHOTO razay
T"a3zoBbie 3akoHBI. M30Mpoliecchl B UICAILHOM
29 ra3e ¢ MOCTOSIHHBIM KOI?II/IILGCTBOM Bﬂe ecTBa: bubmorera [JOK
1 ' https://m.edsoo.ru/ff0c570e
n30TepMa, H30Xopa, u3obdapa
TepmonuHamuueckass cucrema. BHyTpeHHsS
30 3H£ FI/II:I TEPMOJIMHAMUYECKOM CI/IC}TIeI;/ILI u Eubmorexa IIOK
P . p https://m.edsoo.ru/ff0c5952
CrocoObl €€ N3MEHEHHUSI
KonunuectBo Temnorel u padbota. BHyTpeHHss
31 SHEPrus 0JJTHOATOMHOIO UACaIbHOIO rasa. bubnuorexa [JOK
Buae! Tennonepenaun: TENIONPOBOIHOCT, https://m.edsoo.ru/ff0c5¢36
KOHBEKIIUS, U3TyUYCHHUE
TennoeMKkoCTh Tena. Y iebHas TEIMIOEMKOCTh
32 BelecTBa. Pacuer KOIu4ecTBO TEIUIOTHI MPU Bubmiorexa [HOK
) https://m.edsoo.ru/ff0c5¢36
teronepenaye. Kagopumerp
IlepBblii 3ak0H TepMOAMHAMUKU. [IpruMeneHne
33 NEPBOro 3aKOHA TEPMOJUHAMUKH K bubnuoreka [IOK
u3onpotueccaM. I'paduueckas UHTEpIIpeTALUSL https://m.edsoo.ru/ff0c5efc
paboThl Taza
Heob6patumocTthb npoIieccoB B MpUpoOIE. bubnuotexa [JOK
34 N
BTopoi1 3aKk0OH TepMOAMHAMUKHU https://m.edsoo.ru/ff0c6230
TermoBbie MamuHbL. [[pUHIUIIBL AEHCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBanus sHEPTUU B
TeIIOBBIX MamuHax. Koagdumment bubnmnoreka [JOK
35 N N
MOJIC3HOT'O AEHCTBHUS TEIIOBOM MAIIIMHBI https://m.edsoo.ru/ff0c600a
(KITIQ). [BuraTenb BHyTpPEHHETO CTOPaHUs,
OBITOBOM XOJIOUIBHUK, KOHTUITHOHEP
36 Hukn KapHo u ero ko3QQUIMEeHT MOJIe3HOTO bubnuorexa [JOK
NEUCTBUA https://m.edsoo.ru/ff0c84ae
37 DKOJIOTHYECKHE TTPOOIEMBI TETIJIOIHEPTETHKH. bubnmnoreka [JOK
H3mepenue yenpHOM TEIIOEMKOCTH https://m.edsoo.ru/ff0c88be
38 O6o6mmarmuii ypok «MonekymnspHas pusmuka. bubnuorexa [JOK
OCHOBBI TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6938
Kontponbnas padota No2 o teme
39 «MOJIP;K s HI;I ¢u3uka. OCHOBBI bubmiorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKU»
40 [TapooOpa3oBanue u KoHAeHCanus. Mcmapenue bubnnorexka [HOK

u KUIICHUC. Vueanaﬂ TCIIJIOTa

https://m.edsoo.ru/ff0c63b6
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napooOpa3oBaHusl. 3aBUCHMOCTb TEMIIEPATYphI
KUTICHUS OT JaBJICHUS

AOCOITIOTHAA ¥ OTHOCUTEIbHAS BIIAXKHOCTD

41 Bo3ayxa. Hacelmennsiii map. 'urpomept 1 Brbmzorexa LIOK
yxa. P- 1 HTPOMEDT, https://m.edsoo.ru/ff0c64d8
ncuxpometp. Mzmepenue BIaxHOCTH BO3AyXa
Tsépnoe Teno. Kpucramnmueckue u amopQHbIe
Tena. AHM30TPONHUS CBOWCTB KPHUCTAJUIOB.

49 Kunkue KPUCTAJUIBI. CoBpeMeHHbIE 1 bubnnorexka [HOK
MaTepHAaIIbL. TEXHOJIOTHH MOJIyYECHUS https://m.edsoo.ru/ff0c65f0
COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUHU

43 IlmaBiieHue ¥ KpucTauM3anus. Y geinbHast 1 bubnuorexa [JOK

teryioTa miasiieHus. CyOaumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
1
44 YpaBHEHHE TEILIOBOTO OajlaHca https://m.edsoo.ru/f0c6820
45 KonTponbnas padorta No2 «MonekynsipHas 1
¢u3KKa U TEpMOJUHAMUKAY
DJIeKTPOAMHAMHUKA
DneKTpu3anus Tei. JIEKTPUIEeCKUH 3apsi.
46 JlBa BI/II) aaﬁeKT HYECKHX Ea SITOB - 1 Bubmaorexa ITOK
a b PA10B. https://m.edsoo.ru/ff0c6bcc
DIIEKTPOCKOIL. DIEKTPOMETP
IIpoBogHMKH, TUINCSKTPUKH U
47 H(I))J'I HIIOBO HI?KI/I 3aIf£H COXpaHEHUS 1 Bubmioreka IJOK
yip a ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiia
N bu6nmoreka [JOK
4 B . K 1
8 3auMoIeicTBHE 3apsoB. 3akoH Kymona hitps:/m.edsoo.ru/f0c6eed
DJIEKTPUUYECKOE MOJe. DIEKTPUUECKOE MOJe
3apsHKEHHBIX TeJ. Hamnpsoxénnocts
49 BHI;KT NYECKOTO oJIs ’ [Mpunmun = 1 bubmorexa [JOK
P ) p I https://m.edsoo.ru/ff0c6df2
cyneprno3uiuu.  JIuHUM ~ HanpsHKEHHOCTH
AIEKTPUUECKOTO MOJIs
50 PaGota cun 2IEKTPOCTATHYECKOTO  TTOJIS. 1 bubnmnoreka [JOK
[Torennuman. Pa3HOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U AUDIIEKTPUKH B
51 3J'IpeKT iCTaTquI::KOM HOI:J)'Ie 1 Bubmzorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
i bubnmnoreka [JOK
2 .K 1
> JeKTpoSmKocTs. Konnencarop https://m.edsoo.ru/ff0c7126
53 DNeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. 1 bubnmnoreka [JOK
OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
54 JlaboparopHas pabota "M3mepenue 1 bubnnorexka [HOK
3JIEKTPOEMKOCTH KOHAeHcaTopa" https://m.edsoo.ru/ff0c84ae
Kcepoxkc, cTpyHHOr0 IPUHTED.
55 3ne§T OCTZIT)IquCKaﬁ 3I;mHT£ 3a3emMiieHue 1 bubmuorexa IOK
p ' https://m.edsoo.ru/ff0c88be
AJIEKTPOPUOOPOB
56 VYcioBus CyniecTBOBaHUSA MOCTOSIHHBIN TOK. 1 bubnnorexka [HOK

Cuna Toka. [ToctosHHbIN TOK. Hanpspkenue.

https://m.edsoo.ru/ff0c84ae
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DJeKTpUUecKoe conpoTtubiieHue. 3akoH Oma
JUIS y4acTKa Lenu. Y 1eJIbHOe COPOTUBIICHUE
BelecTBa. Amnepmerp. Bonbtmetp. Peoctar

[MocnenoBaresbHOE, MapaLICIbHOE,
CMEIIIAHHOE COCAMHECHHUE TTPOBOIHHUKOB.

bubmuorexa [JOK

37 JlaboparopHas padota «3yuenne https://m.edsoo.ru/ff0c74f0
CMELIAaHHOTO COEIMHEHUS PE3UCTOPOBY»

PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO TOKA.

53 3akon J[xoyns-Jlenna. bubmuorexa [JOK
DneKkTpoHarpeBareiabHble IPUOOPHI, https://m.edsoo.ru/ff0c7838
3IIEKTPOOCBETUTEIBHBIC TPHUOOPHI

Onekrpoasmxymas cuna (3C) u BHyTpeHHEe
CONPOTUBIIEHUE HCTOYHHMKA TOKa. 3akoH Oma

59 JUTSL TIOJTHOM (3aMKHYTO# ) 3JIEKTPUYECKOH 1IETTH. bubnuorexa [JOK
Koporkoe 3ambikanune. W3mepenne JJIC https://m.edsoo.ru/ff0c7ae0
UCTOYHMKA TOKa M  €ro  BHYTPEHHEro
CONPOTHUBIICHUS

DJIeKTpOHHAas MIPOBOJIUMOCTh TBEPABIX
METaJUIOB.  3aBUCHUMOCTb  COIPOTHUBJICHUS
60 METaJIJIOB oT TefanepaTypm. bubnmorexa LIOK
https://m.edsoo.ru/ff0c84ae
CBepXIpoOBOAUMOCTb. Tepmometp
COTIPOTHUBIICHUS

61 DneKkTpuueckuit Tok B Bakyyme. CBoiicTBa bubnnoreka [JOK
3JIEKTPOHHBIX IIyYKOB. BakyyMHBIN 110z https://m.edsoo.ru/ff0c88be
[TomynpoBonuuku. CoOCTBEHHAs U IPUMECHAs
MIPOBOJIMMOCTh TOJTYNPOBOIHUKOB CBOICTBA

62 pp—n—ri[epexoz[a. o Hof[[ynpOBoz[HHKOBLIe bubmorexa HOK

https://m.edsoo.ru/ff0c84ae

npubopbl. TepmucTopsl U (HOTOPE3UCTOPHI,

MOJIYITPOBOIHUKOBBINA JTMO]T

DIIEKTPUUYECKHI TOK B paCTBOpax U

aCIUIaBax JIEKTPOJIUTOB.
63 gHCKTPOHI/ITI/IquE)CaH IUCCOLIHAIINA. Bubmiorexa ITOK

https://m.edsoo.ru/ff0c82ba

Dnektponu3. HabmroaeHue smekTponmsa.

l'anpBanuka

DNeKTpUYECKUil TOK B rasax.

64 CaMocCTOATENbHBII W HECAMOCTOSITENbHBIN bubnnorexka [HOK
paspsia. PasznmuuHble THIIBI CaMOCTOSITEIBHBIX https://m.edsoo.ru/ff0c84ae
pazpsaoB. Monnus. [lnazma

. bubmuorexa [JOK

65 O6o0maromuii ypok « IeKTPOINHAMUKAY) https-//m.cdsoo.ruw/fc88be
Pemienue 3amau o teme «NEKTPOCTATUKA.

66 HOCTO;[HHLHI;I JIEKTPUYECKUI TOE. Toxku B bubmiorexa LIOK

https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cpeaax»
bubmuorexa [JOK
67 IToBrOpenue no reme «Mexanuka» htps://m.edsoo.ru/fl0c856
63 IToBTOpenue no teme «MomnekynspHas bubnmoreka [JOK

buzuka»

https://m.edsoo.ru/ff0c84ae
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11 KJIACC

DJIEeKTPOHHbIE
Ne Koy udposbie
Tema ypoka unp
n/n €CTBO o0pa3oBaTtejibHbIE
YPOKOB pecypchl
DJIeKTPOANHAMMKA
[ToBTOpEHME. DNIEKTPOCTATUUECKOE TIOJIE. Bbu6muoteka [JOK
1 Hanpsi>keHHOCTB AJIEKTPUYECKOro MOJIs 1 https://m.edsoo.ru/ff0
c7410
[ToBTOpeHME. 3aKOHBI MOCTOSIHHOTO TOKa. Perenue bubnuoreka [IOK
2 3a1a4 Ha 3akoH Oma 1 https://m.edsoo.ru/ff0
c7838
[ToBTOpenue. Pabota u MOITHOCTD NEKTPUUYECKOTO TOKA. bubmuoreka [OK
3 3akon /xoyns-JIeHna. DiaeKkTpoHarpeBaTesbHbIE 1 https://m.edsoo.ru/ff0
IpUOOPBIL, JIEKTPOOCBETUTENLHBIE IPUOOPEI c/ael
[ToBTOpenue. DNEKTPUUECKU TOK B Pa3IUUYHBIX CPeIax bubnnorexa [JOK
4 1 https://m.edsoo.ru/ff0
ccad4
Maznummnoe none. 1eKmpomazHumMHaA UHOYKUUA
[TocrossHHbIE MarHuThl. B3anMoneicTBHE MOCTOSHHBIX
MarHuToB. MarHutHoe moje. Bekrop MarHuTHOMR bubmmoreka [JOK
5 nHayKuud. [puanun cynepnosunnu. JInauu MarautHon 1 https://m.edsoo.ru/ff0
nHaykuud. KaptuHa nMHUI MarHUTHOM MHAYKIUU TOJIS c9778
MTOCTOSTHHBIX MarHUTOB
MarnuTHO€e 1noje NpoBOAHUKA ¢ TOKOM. KapTuHa nuHMiA
MoJIsl  JUTMHHOTO HﬁHMOFO MIPOBOTHUKA Hp3aMKHyToro Bubmiorexa LIOK
6 1 https://m.edsoo.ru/ff0
KOJIBLIEBOTO TPOBOJHMKA, KATYyIIKH C TOKOM. OIBbIT 08fe
Opcrena. BzanmoelicTBre MPOBOAHUKOB C TOKOM. -
bubmmoteka IIOK
7 Cuna Amnepa, €€ MO/lyJIb U HallpaBJIeHUE 1 https://m.edsoo.ru/ff0
c9ac0
Jlaboparopnas pabota «/3ydeHre MarHUTHOTO OIS
8 KaTyIIKU ¢ TOKOM. MccnenoBanue necTBus
MMOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM»
Cuna Jlopenua, e€ Moynb U HanpaBiieHue. [IBuxeHue bubnuoteka [JOK
9 3apsKEHHOW YaCTUIIbI B OJTHOPOJHOM MAarHUTHOM MOJIE. 1 https://m.edsoo.ru/ff0
PaGora cuibl JlopeHiia c9df4
10 Pemenue 3agau Ha criry Amnepa u cuiy JlopeHna
SIBrieHME ANEKTPOMAarHUTHOW MHAYKIMH. [ToTOK BekTOpa bu6muorexa IIOK
11 MarHuTHOM — wHAaykuuu. OJC  uuayknuu. 3akoH 1 https://m.edsoo.ru/ff0
3JeKTpOMarHuTHOM MHAyKmu Papanes. [Ipasuio Jlenna ccas4
Buxpesoe »snexrtpuueckoe mnone. I/JC wuHayknmm B bubnunoreka [JOK
12 IIPOBOJHHUKE, JBHKYILEMCS IIOCTYIIATEIbHO B 1 https://m.edsoo.ru/ff0
OJTHOPOJTHOM MarHUTHOM IT0JIe ccfe0
but6mmoreka [IOK
Pewrenne 3amau. MccnenoBanue siBineHus
14 ! 8 1 https://m.edsoo.ru/ff0

3JIEKTPOMATHUTHON MHIYKLIUNY

cals50
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NunyktuBHOCTD. SIBNeHne camounaykuuu. I1C

bubnunorexa LIOK

15 CaMOMHAYKIMU. DHEPIHsl MATHUTHOTO TOJIS KaTYIIKHU C https://m.edsoo.ru/ff0
TOKOM. DJIEKTPOMArHUTHOE I10JIE ca600
TexHuuyeckue yCTpoucTBa U UX PUMEHEHHUE:

HOCTOHHHLK:QQ;ELTH:3neKTp0M§rHHTLI Brbmiorexa [IOK

16 ’ ’ https://m.edsoo.ru/ff0
3JIEKTPOJIBUTaTENb, YCKOPUTEU JIEMEHTAPHBIX YACTHIIL, f02e
MHJyKIHUOHHAs [1€Yb

. bubnuoreka [IOK
O6o0maromuii ypok « MarHuTHOE TOoJIe.

17 yP https://m.edsoo.ru/ff0

DneKTpOMarHuTHast MHIYKIUS»

c7410

bubnuorex K
KontponbHas padota Nel o reme « MarauTHoe mosie. Gmaoreka LIO

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

DneKTpoOMarHuTHast MHIYKIUS
cad58
KoJie0anusi u BOJIHBI
Konebarenpras cucrema. CBoOOmHBIE  KOjeOaHUSI.
l'apmonnueckue  konebGanus.  Ilepmon, — wacTora,
ammutyaa u ¢asa konebGanwid. [IpyXMHHBIA MasTHUK.
MareMaTtuueckuii MassTHUK. YPaBHEHHUE TapMOHUYECKUX bubmuoreka [OK

19 koJnebanuii. Kunemarnueckoe u TMHaMUYECKOE OTMCaHNE https://m.edsoo.ru/ff0
KojebaTenbHOro ABMKeHus. [IpeBpalenre sHEpruu npu caf06
rapMoHMYecKux  Kojebanusix. CBsI3b  aMIUTUTY/IbI
KojeOaHuil UCXOAHOW BEIMYMHBI C aMIUTUTYJaMU
KoJ1e0aHul ee CKOPOCTU U YCKOPEHHUS
Koneb6atenbubiit KOHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE
KojeOaHus B UACATLHOM KOJIEOATENIbHOM KOHTYpeE.

P bubmmoteka IIOK
AHanorus MEXTY MEXaHUYECKUMHU "

20 https://m.edsoo.ru/ffo
ANEKTPOMArHUTHBIMU Konebanusimu. @opmyna TomcoHa. b820
3aK0OH COXpaHEHHS SHEPTUH B UI€ATbHOM KOJIE0ATEThHOM
KOHTYpE.

BoinyxneHHble MexaHU4eckne KoneOaHusi. PesoHaHc.
Pe3onancHas kpuBasi. BeIHYX1€HHBIE 3JIEKTPOMArHUTHHIE bubmnoreka IIOK

21 konebanus. MccnenoBanue NepeMeHHOT0 TOKa B LIEMU U3 https://m.edsoo.ru/ff0
MOCJIEAOBATENBHO COCIUHEHBIX KOHAEHCATOPA, KATYILIKH cbb86
U pe3ucTpa
Ilepemennsrii Toxk. CHHYCOUIATBbHBIN IIEPEMEHHBINA TOK.

MOpH_IHOCTB HCpCMeHHOI}‘IO TOKa AMHJ’II/ITI;/,Z[HOG u Bubmuorexa LIOK

22 o ) https://m.edsoo.ru/ff0
JIEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA M HATIPSDKECHUS. cbd34
Ceiicmorpad
Tpanchopmarop. [IpousBoacTBo, nepenaya u
noTpeOIeHNE AIEKTPHUICCKON SHEPTHH. DKOJIOTUIECKUE Bubmoreka IJOK

23 PHCKU IIPU MPOU3BOACTBE IIEKTPUUECKON SHEPTUH. https://m.edsoo.ru/ff0
KynpeTypa nenonab30BaHus 2IEKTPOIHEPTUH B cf02e
MMOBCEAHEBHOM )KU3HU

bubnunoteka LIOK
24 DJIEKTPUYECKOr0 3BOHKA, JIMHUI dJIEKTponepeaad https://m.edsoo.ru/ff0
c7410
MexaHudecKue BOJHBI, YCJIOBHS PAaCIpPOCTPAHECHUSI. bubmuorexa [{OK
25 Ilepuon. CkopocThb pacnpocTpaHEHMs] W JJMHA BOJIHBIL. https://m.edsoo.ru/ff0

[Tonepeunple u NpoaOIbHBIE BOJIHBL. MHTEepdepeHus u

ccas4
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T(pakus MEXaHUYeCKUX BOJIH. 3BYK. CKOpOCTh 3BYKa.
I'pomMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa

ONEKTPOMarHUTHBIE  BOJIHBI.  YCIOBHS  U3JIy4YEHUS
JNIEKTPOMAarHUTHBIX ~ BOJH. B3aumuas  opueHTanus
BeKTOpOB E, B, v B 3JIEKTpOMarauTHO! BOJIHE B BaKyyMe.

bubnunorexa LIOK

26 CBoiicTBa  3JIEKTPOMarHUTHBIX  BOJIH:  OTpPaXXCHHUE, https://m.edsoo.ru/ff0
IIPEJIOMIICHUE, HoJsApU3anus, mudpaxnus, cefel
uateppepenisa. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHHIX BOJIH

[IpuMeHEeHHE JJIEKTPOMATHUTHBIX BOJH B TEXHUKE U

ObiTy. [IpuHIUIIBI  PagMOCBSI3W W TEICBUACHUS.

Pangnonokarus. DIJIEKTPOMarHuTHOE 3arpsi3HCHUE

OKPY’KaIOIIEH CpeJIbl "ll“)eXaneCKHe YCTpOII;ICTBa u Bubmnorexa HOK

27 ) https://m.edsoo.ru/ff0
MPAKTUYECKOE pUMEHEHUE:! MY3bIKaJIbHbIE f02e
WHCTPYMEHTBI, YIbTPa3BYKOBas TUAarHOCTHKA B TEXHUKE U
MEIUIIMHE, pajap, paauonpuéMHIK, TEICBU30D, aHTCHHA,
tenedon, CBU-neun

bubnuoreka [{OK
28 Pemenwue 3anay Ha temy «KoyiebaHUsS ¥ BOJTHBD) https://m.edsoo.ru/ff0
c7410
Onrtuka
[IpsiMonuHEITHOE pacpocTpaHEeHHEe CBETa B OJTHOPOIHOM Bubmnorexa HOK

29 cpene. JIva ceera https://m.edsoo.ru/ff0

peae. Ly cd350

bubmmoreka IIOK
OTpakeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA. I
30 N https://m.edsoo.ru/ff0

[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie cdde0
[Ipenomnenue cBeTa. 3aKOHBI TIPEJIOMIICHUS CBeETa.

b N P bubmmoteka IIOK
AOcCOoMIOTHBIM  MoKa3aTens  npenomsieHus.  [lomHoe

31 - https://m.edsoo.ru/ff0
BHYTpEHHEe OTpaxkeHue. llpenenbHblil yrom mnoaHOTO d7f6
BHYTPEHHETO OTPAKECHUSI

bubmmoteka IIOK
Jlaboparopnas pabora «M3mepeHue mokazarens
32 patop P p https://m.edsoo.ru/ff0
MIPETIOMIICHUS CTEKIIa»
cd67a
. but6mmorekxa [IOK
Hucnepcus cera. CIoXHBIA COCTaB OEJIOTO CBETA. I
33 https://m.edsoo.ru/ff0
[[Ber. Habmronenue nucnepcuu cBeTa
cf02e
Cobuparome u paccewBaroliyie TUH3bL. TOHKas JTHH3A.
DoKyCHOE pacCTOSTHUE M ONITHYESCKAs CHJIa TOHKOM JIMH3BI.
HochoeHHI:e u300pakeHnii B coOWpalmMX | Bubmrorexa LOK

34 N https://m.edsoo.ru/ff0
paccenBaromux JuH3aX. PDopMyra TOHKOW JIWH3BI. cddle
VYBenuueHue, JlaBaeMoe JIMH30H. [Ipenenst
MPUMEHUMOCTH T€OMETPHUUIECKON ONTHKH.

but6mmorexa [IOK
Pemenne 3amau Ha  TEOMETPHUYECKYIO  OMTHKY. I

35 . . https://m.edsoo.ru/ff0
HccnenoBanue cBOWCTB N300paKeHUIA B JTMH3AX cddle
Bonnosas ontuka. atepdepenius ceera. KorepentHoie Bu6 110K

noIMoTeKa
HWCTOYHUKH. YCJIOBHS HAOJMIOJCHUS MaKCUMyMOB |
36 Y https://m.edsoo.ru/ff0

MUHUMYMOB B HHTEp(EPEHIIMOHHON KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

ced22
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Hudpaxius ceera. {udpakunonnas pemeérka. Y cioBue
HaOJIIO/ICHNS TIIaBHBIX MAaKCUMYMOB ITPH HaJICHUN

bu6nmoreka [IOK

37 https://m.edsoo.ru/ff0
MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKITUOHHYIO f02e
pewérky. Ilonsipu3zanms ceera.
TexHuYecKre yCTpOMCTBA U NMPAKTHYECKOE IPUMEHCHHE:
OUKH, JIyna q)ZngnnapaT HpgeKLII/IOHHHﬁ agnapaT Bubmnorexa HOK
38 ’ ’ ’ ’ https://m.edsoo.ru/ff0
MMKPOCKOII, TEJIECKOT, BOJIOKOHHAS OITHKA, <7410
TG PAKIIMOHHAS PEMIETKA, MOISPOUT
bubnunorexa LIOK
39 Pemenne 3aga4 1o BOJHOBOM OIITHKH https://m.edsoo.ru/ff0
c7410
OcHOBBI CHIENUAJILHOI TEOPUU OTHOCUTEIbHOCTH
['paHuubl OPUMEHUMOCTH KJIACCUUYECKOM MEXaHHUKH.
IlocTtymaTel cHemualbHON TEOPUM OTHOCHTCIBHOCTH:
I/IHBa}’})’I/IaHTHOCTB MOAYJIs CKOp(f)CTI/I CBETa B BaKyyMme Bubmnorexa HOK
40 o . ’ https://m.edso00.ru/ff0
MIPUHIIUAIT OTHOCUTEIHOCTH DUHILITEHHA. Tac0
OTHOCHUTENBHOCT,  OJHOBPEMEHHOCTH.  3aMEIJICHUE
BPEMEHHU U COKPAIICHUE IJTUHBI
DHeprust 1 UMITYJIbC CBOOOAHOM yacThiibl. CBS3b Macchl ¢ bubnnorexa [IOK
41 SHEPrueil ¥ UMIYJIHCOM CBOOOIHOW YACTHIIBI. DHEPTHUs https://m.edsoo.ru/ff0
IIOKOSI CBOOOTHON YaCTHUIIBI cfc68
bubmmoteka IIOK
Pemenue 3agau Ha Temy «OnTrka. OCHOBBI
42 % y https://m.edsoo.ru/ff0
CHEeLUaIbHON TEOPUU OTHOCUTEITBHOCTH 610
KBanroBas ¢pusuka
®oronsl. opmyna [1nanka cBs3u SHEpruu GoToOHA C bubmiorexa LJOK
43 % https://m.edsoo.ru/ff0
€ro 4acTOTON. DHeprus U UMITyJIbc (POTOHA ofel6
bu6nmorexa LIOK
OrtkpriTHE U UccnenoBanue Gporodddexra. OnBITH A.
44 P A ¢ b https://m.edsoo.ru/ff0
I'. CroneroBa
cffc4
3akoHsbl poTordexTa. YpaBHEeHHE DUHIITENHHA IS bubmiorexa LJOK
45 https://m.edsoo.ru/ff0
dboTorddekra. «KpacHas rparuna» gororpdexra 40150
but6mmorekxa [IOK
aBnenne cBera. OnbwiTel [1. H. JIeGeneBa. Xumudaeckoe
46 HeﬁCTBHe cBeTa 4 https://m.edsoo.ru/ff0
n d04a6
TexHu4ecKue yCTpouCcTBa U IIPAKTUYECKOE bu6muoreka [JOK
47 npuMeHeHue: PoTorIeMeHT, PoToaaTINK, COTHETHAS https://m.edsoo.ru/ff0
Oarapesi, CBETOAMO]] cf02e
bubnunorexa LIOK
48 Pemenne 3amad mo TemMe «OIeMeHTHI KBAHTOBOI ONTHKI https://m.edsoo.ru/ff0
d0302
Mopnens aroma Tomcona. OmbiTel Pesepdopma mo bubmuorexa [JOK
49 HCCIEAOBAHUIO CTpOeHHE aroma. llnanerapnas monenb https://m.edsoo.ru/ff0
aToma d091a
bubnunorexa LIOK
Iloctynatel bopa. M3nydeHue u morjiolieHue (pOTOHOB
50 y p Y » b https://m.edsoo.ru/ff0

IIPH TIEPEX0/Ie aTOMa C OJJHOTO YPOBHS SHEPTUU Ha APYTOi

dOafa
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Bunel cnekrpoB. CHnekTp YpOBHEM »3HEpruu aroma

bubnunorexa LIOK

51 Bogopoja. ChoekTpalbHbIi  aHaiau3  (CIIEKTPOCKOII). https://m.edsoo.ru/ff0
Ha0uroieHne TMHeHYaToro CeKTpa dOafa
BonHoBeie cBomcTBa uwactul. Bomnel ne  bpons.
KopnyckynspHo-BoniHOBO#M  nyanu3M. CrnoHTaHHOE | bubmiorexa LIOK
52 . https://m.edsoo.ru/ff0
BBIHY)K/ICHHO€ H3JIy4yeHUE. YCTPOMCTBO M NPHUHIUI d0cas8
paboThI J1azep, KBAaHTOBBIA KOMIIBIOTEP —
Meroapl HaAOMIONCHHUS W PETUCTPALMH AJIEMEHTAPHBIX bu6nmoreka [IOK
53 yactull. VccinenoBanue TpPEeKOB YacTull (MO TOTOBBIM https://m.edsoo.ru/ff0
dororpadusam) dOcag
OtkpeiTHEe pamuoakTuBHOCTH. OmnbIThl Pesepdopna 1o BuGmorexa LIOK
54 ONPENIENCHUIO COCTABA  PajIMOAKTHBHOTO  M3ITy4CHUS. hitps://m.cdsoo.ru/ff0
CaoiicTBa anbda-, OeTa-, ramMma-usiydeHus. BrusHue J0Fd2
PaINOAKTUBHOCTH Ha )KMBBIE OPTaHU3MBbI
OTtkpbiTHE TPpOTOHA U HeMTpoHa. HykiioHHas Mmozens siipa
I'eitzenOepra-MBanenko. 3apsn sapa. MaccoBoe YHCIIO bubnunoreka LIOK
55 sapa. HM3otombl.  Anbda-pacnian.  IJIEKTPOHHBIM U https://m.edso0.ru/ff0
MO3UTPOHHBINA Oera-pacnan. ['amma-usnydenue. 3akoH d1162
PaaMOaKTUBHOIO pacnaja
DHeprus CBA3U HYKJIOHOB B sjipe. SlaepHble CUIIbI.
HedexT maccrl sapa. SnepHbie peakiuu. SaepHbii bubnunoreka LIOK
56 peaktop. Tepmosinepuslii cuntes. [lenenue u cunres https://m.edsoo.ru/ff0
snep. [IpoGieMbl 1 IEPCIIEKTHUBHI SIIEPHOM YHEPTETUKH. d1356
DKOJIOTUYECKHUE aCHEKThI SIAEPHON YHEPTreTUKHI
DOneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA. bubmuoreka [JOK
57 Kpyrusiii cron «®yHaaMeHTanbHbIe B3aUMOJECHCTBHS. https://m.edsoo.ru/ff0
EnuHcTBO (hn3uueckoit KapTUHBI MUpa» d0e38
58 TexHuueckue ycTpoiicTBa: J03UMeTp, kamepa Bunbcona,

SIIEPHBIN peakTop, aToMHast bomOa

DJieMeHTbl ACTPOHOMMH U aACTPOPU3NKH

59

60

Bun 3Be3qHoro neba. Co3Be3us, SpKUe 3BE3/IbI, TNIAHETHI,
ux BuauMoe aBmkeHue. ConHeuHas cucTeMa. IlmaHeTsl
3eMHOW rpynmnbl. [ImaHeTel TMraHTBl M MX CIIyTHHKH,
KapJuKoBbIe TUIaHeThl. Maublie Tena CoTHEYHON CHCTEMBbI

Comnane, ¢dotochepa wu  armocdepa. ComHeuHas
akTUBHOCTb. Mcrounuk osHeprun ConHIa U 3BE3[.
BnyTtpennee CTPOEHHE 3BE3/I. CoBpeMeHHbIE
MIPEICTABICHNS O TIPOMCXOXKIEHUHU U 3Botonuu ConHua
Y 3B€3[l. JTalbl )KA3HU 3BE3]]

http://www.astro.web
sib.ru/metod/HOR

http://www.astro.web
sib.ru/metod/HOR

61

3Be31pl, HX OCHOBHBIE XapAaKTEPUCTHUKHU:  Macca,
CBETUMOCTb, paJUyC, TEMIIEparypa, KX B3aUMOCBS3b.
Jnarpamma "CieKTpaJIbHBIN KJIACC - CBETUMOCTD . 3BE3/1bI
IJ1aBHOM IIOCIIENOBATEIIFHOCTH. 3aBHCHUMOCThH ''Macca -
CBETUMOCTD" JUIA 3BE3]I IVIaBHOU ITOCIIENOBATEIILHOCTH

http://www.astro.web
sib.ru/metod/HOR

62

Mneunsiit Ilyte - nHama Tamaktuka. ChoupanbHas
CTpyKTypa l'amakTuku, pacrpeneieHue 3Be3l, rasa Hu
neuti. Ilonoxkenne u aBrokenue ConHia B [ almakTuke.
[Tnockast u chepuueckas nmoacucreMsl ['anaktuku. Tumbl
rajJlakTuk. PanpuoranmakTukyu v kKBasapbl. YepHbIE IBIPHI B
SIApax TaJaKkTHK

http://www.astro.web
sib.ru/metod/HOR
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Bcenennas. Pacmmpenune Bcenennoit. 3akon XaOo6ma.
Paz6eranne ramaktuk. Bo3pact u pammyc Bcenennoi,

http://www.astro.web
sib.ru/metod/HOR

63 " o
teopuss  bosmbmoro  B3peiBa.  Mogenb ropsraeit
Bceenennoit". PenukToBOE M3ITyYeHUE
Macmrabnas cTpykrypa Beenennoit. MeraranakTuka. bubmiorexa LIOK
64 https://m.edsoo.ru/ff0
Hepemennbie mpo6iieMbl aCTPOHOMUHT
cf02e
bubnunorexa LIOK
65 Pemenue 3amad mo treme «JIprmxkeHrne HEOECHBIX TEID» https://m.edsoo.ru/ff0
c7410
O6o06matomuii ypok. Poib ¢pu3uku u acTpOHOMUU B bubmmoreka [IOK
66 9KOHOMMYECKOH, TEXHOJIOTHYECKOM, COITUAJIbHOMN 1 https://m.edsoo.ru/ff0

TUYECKON cepax IesITeTbHOCTH YeJI0BeKa

c7838
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