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HosicHUuTeEIbHASA 3aNMCKA

Pabouast mporpamma mo actpoHomuu st 10 Ki1accoB cocTaBiieHa HA OCHOBE aBTOPCKOM
nporpammbl «Actponomus 10» (arop B.M. Yapyrun).

Pabouas nporpamma pazpaboTaHa B COOTBETCTBUH C:

- HOPMATUBHBIMH TIPABOBBIMH aKTaMHd M METOJUYECKHUMH JOKYMEHTaMH (erepanbHoro

YPOBHSI:

— denepanpHbiM 3ak0OHOM OT 29.12.2012 Ne 273-®3 "O6 obpa3zoBanumn B Poccuiickoit
Oepepanun";

— IPUMEPHBIMU IIPOrpaMMaMHU 10 IPEIMETY;

— TMPaBOYCTAHABIIMBAIOIIMMU JOKYMEHTAMU U JIOKAJbHBIMH HOPMATUBHBIMU aKTaMU
o01eodpaszoBarenbHON opranu3aiuu (znainee — O0).

VYuebHast mporpamma paccuntana Ha 35 yueOHbIX yacoB (1o 1 1 B Hexenmto B 10 kmacce).

AcTpoHOMMUS 3aHUMaeT 0c000€ MECTO B CUCTEME €CTECTBEHHO — HAyYHbIX 3HAHUH, TaK KaK
OHa 3aTparuBaeT rIyOWHHBIE BOIPOCHI CYIIIECTBOBAHMS YEIOBEKA B OKPYKAIOIIEM MHpE U B HEl
KOHIIEHTPUPYIOTCSI OCHOBHBIE MPOTHUBOPEUMs MEXIYy ObITHEM ueloBeKa M ero cozHaHueM. Ha
NPOTSDKEHUH  THICSIYCNIETHH acTpOHOMHMsS Iarajia B HOTY ¢ ¢uiocodpueil W peiuruei,
uHpopManrel, mo4yepnHyTol u3 HaOroAeHui 3BE3MHOrO Heba, NUTajga BHYTPEHHUH MHp
YyeJIOBEKa, €ro peIMruo3Hble IpeJCcTaBiIeHUs 00 oOkpyxaromem Mmupe. Bo Bcex apeBHHX
¢mwiocopckux IIKOJIAX acCTPOHOMHUS 3aHHMMasla Beyllee MecTo. Tak Kak acTpOHOMHUS He
3aTparuBalia HENOCPEICTBEHHO YCIOBUS KU3HU U ACATEIBHOCTH YEJIOBEKA, TO MOTPEOHOCTH B HEl
BO3HMKaJIa Ha 0oJjiee BBICOKOM YPOBHE YMCTBEHHOTO M JTyXOBHOI'O Da3BUTHs YEJIOBEKa, U
MIOSTOMY, OHa OblJIa TOCTYITHA TOHUMAHHIO Y3KOTO Kpyra 0Opa30BaHHBIX JIIOJIEH.

Bcé coBpemenHoe ecTecTBO3HAHUE: (U3MKA, MaTeMaTHKa, reorpadus U Apyrue HayKu —
IUTAJIOCh U Pa3BUBAJIOCH OJlarojaps pa3BUTHIO aCTPOHOMHUU. J[OCTaTOYHO BCIOMHUTH MEXAHUKY,
MaTEeMaTUYECKUH aHanu3, pa3BUTble HBIOTOHOM M €ro mnocjaenoBaTeNIIMM B OCHOBHOM IS
oO0BsicHeHUsT [JBW)KEHUS HeOecHbIX Tein. COBpEeMEHHBIE WM W TEOpUH: oOmias Teopus
OTHOCHUTEJIBHOCTH, (PU3MKA 3JIEMEHTAPHBIX YaCTHIl — BO MHOI'OM 3MXKAYTCS Ha JOCTHXKEHUSIX
COBPEMEHHOM acTpOHOMUHM, TAKUX €€ pa3/iesioB, Kak acTpo(pu3nKa U KOCMOJIOTHSL.

YroObl NpaBUIBHO TMOHATH COBPEMEHHOE €CTECTBO3HAHHE, HEOOXOIUMO H3ydyaTb
aCTPOHOMHIO, POHU3BIBAIOIILYIO €0 U JIEXKAILYIO B €0 OCHOBaX. MHOTrMe CrieuaiucThl CUUTAIOT,
4TO BOOOIIE MpernojjaBaHue eCTECTBO3HAHMS Ha/I0 MOCTPOUTh HA OCHOBE €r0 aCTPOHOMUYECKHUX
kopHed. Ilo-Buammomy, TakoM TOAXOA IO3BOJUT HE TOJBKO  IOBBICUTH KadeCTBO
€CTeCTBEHHO-HAy4YHOro 00pa30BaHUs, HO U PEIIUTh MpoOiieMy MOTEpU MHTEpeca ydaluxcs K
M3YYEHHUIO €CTECTBEHHBIX HAYK.

Ccbuikn Ha VHTEpHET-pecypchbl M JUTEpaTypy IO3BOJAT IPUBJIEYb JONOJHUTEIIBHbBIE
MCTOYHUKU UH(POPMAIIUU NPU U3YUYEHUU TEMBI.

COAEP KXAHUE KYPCA

BBegeHue B ACTPOHOMMIO

Crtpoenue n macmitadbl BeereHHOM, 1 COBpeMeHHbIE HAOIIOIeHUS

Kakue tena 3anmonusitor Beenennyro. KakoBbel X XapakTepHbIE pa3MeEpbl U PACCTOSIHUS
MEXy HUMH.

Kakue gusudeckuie ycloBus BCTpEUaroTCsl B HUX. BeeneHHas pacmupsieTcs.

['e u kak paboTaroT camble KPYIHbIE ONTHYECKHE TeNeCKOMbl. Kak acTpoOHOMBI UCCIIEAYIOT
ramMmma-usinydenre Bcenennoil. UTo yBuAenu TrpaBUTAMOHHO-BOJIHOBBIE M HEUTPHUHHbBIC
TEIECKONEI. ACTPOMETPHUS

3Bé31H0€E HE0O M BHIANMOE JBHKEeHHE HEOECHBIX CBETHJI

Kakwue 3B&3161 BxoaaT B co3Be3qusi Opuona u JleGens. ComHIle NBUKETCS TO SKIUMNTHKE.
[TnaHeTh coBepmIaAOT METIC00pa3HOE IBHKEHUE.

HebGecHple KOOpAUHATHI

Uro Takoe HeOecHBI SKkBaTOp M HeOecHbI Mepuauad. Kak cTposAT 3KBaTOpHUaIbHYIO




cUcTeMy HeOecHbIX KoopauHaT. Kak cTposIT ropu30HTaIbHYIO CHCTEMY HEOECHBIX KOOPAUHAT.

Bunumoe nBukenue niaaner u CoitHma

[TeTneobpa3zHoe NBMKEHHE IUIAHET, MOMATHOE M MPSIMOE JBHKEHHUE IUIaHET. DKJIUITHKA,
30uakalibHble co3Be3aus. HepaBHOMepHOoe nBrxkeHue CoHIla N0 SKIINITHKE.

JABuskenue JIyHbl U 3aTMEeHUSA

@a3pl JIyHBl U CHMHOJIWYECKHI MECSL, YCJIOBHS HACTYIUIEHHS COJIHEUHOIO M JIYHHOTO
3aTMEHMI.

[Touemy nmpoucxonar conHeuHsle 3aTMeHus. Capoc M IpeackazaHus 3aTMeHuil Bpems u
KaJIeHJAapb 3BE3JHOE U COJIHEYHOE BPEMS, 3BE3IHBIN U TPONUYECKUN TOI.

YCTpOICTBO TYHHOTO M COJTHEUHOTO KajeHaapsi, mpoliaemMbl ux coriaacoBanus FOnuanckuii
Y TPUTOPUAHCKUH KaJICHIAPH.

Hebecnasi MmexaHuka I'eJinolleHTpUYeCKas CHCTeMAa MUPa

IIpenacraBnennss o crpoeHun CoONHEYHOM CHCTEMbl B AHTHYHBIE BpEMEHa U B
CPEIHEBEKOBBE.

['enuoneHTpuyeckas cucTeMa MUpa, J10Ka3aTelIbCTBO BpalleHUs 3eMiau BOKpyr ComHua.
[Tapannakc 3B€31 U OnpeiesieHue pacCTOSIHUSA A0 HUX, apCeK.

3akonsl Kemiepa

OtkpeiTue UM.Kemnepom 3akOoHOB JBHWKEHHUs IUiaHeT. OTKpbeITHE 3akoHa BcemupHoro
TAroTeHus U 00o0mEnHbIe 3akoHbI Kemnepa. Onpenenenre Mmacc HeOECHBIX TeT.

Kocmuueckue ckopoctu

Pacuétel mepBoil 1 BTOPOIi KOCMUYECKOM cKOpocTH U uX (uznueckuid cmpici. [Tonér F0.A.
" arapuna BOKpyr 3emiiu 1o KpyroBoit opoute. MesKniaHeTHbIE NepeiéThbl

IToHsATHE ONTUMANILHOW TPACKTOPHUHM MOJIETA K IUIaHeTe. Bpems nosi€ra K njiaHeTe U JaThbl
CTapTOB.

Jlyna u eé Biausinue Ha 3eMJ110

Jlynnsiit penbed u ero npupoja. [lpunuBHoe B3aumopeiictue mexay JlyHoi u 3emnéil.
Vnanenune Jlynel or 3emnu u 3amemsieHue BpamieHus 3emud. [Ipeneccust 3eMHOM ocu U
MIPEABAPEHUE PABHOACHCTBUN.

CrpoeHne COTHEYHOI CHCTEeMBbI

CoBpemMenHnblie npeacrasieHus 0 CojiHeUHOI cucTeme.

CocraB ConHeuyHoil cuctembl. [lnaHeTsl 3eMHOW Tpynmbl M IUJIAHETHI- TUTAHTBI, HMX
npuHIMNUagbHble paznuuns. O6mako kometr Oopta u Ilosic Koitnepa. Pazmepsl Ten conHeuHoi
CUCTEMBI.

ITnanera 3emus

®opma u pasmepsl 3emnu. Bayrpennee crpoenue 3emnu. Ponb napHukoBoro sggexra B
dbopMUpOBaHUU KITUMaTa 3EMITH.

IlnaneTnbl 3eMHOM IPYNIIbI

HccnenoBanus Mepkypus, Benepsl u Mapca, ux cxoxects ¢ 3emin€il. Kak mapHukoBbIii
3 eKT rpeeT NOBEpXHOCTh 3eMIIM U eperpesaeT atmocdepy Benepsl. Ectb 1 sxu3Hb Ha Mapce.
OBodrorus opout cyTHUkoB Mapca @oboca u Jleiimoca.

Ili1a”HeThI-TUraHThI

@®uznueckue csoiictBa IOmmrepa, Carypna, Ypana u Henryna. Bynkanuueckas
nesTenbHOCTh Ha ciiyTHHKe FOmuTepa Ho. [Ipupona koser BOKpyr miiaHeT-TUTaHTOB.

IlnaHeTbI-KapPJMKH U UX CBOMCTBA.

Maubie Tesa CoJIHEYHOH CHCTEMbI

[Tpupona u nBuxkeHue acrepouaoB. Crnenndurka ABMKEHUS TPy acTepouoB TposiHIIEeB U
I'pexos. Ilpupona u nBuxenue komer. Ilosc Koitmepa u O6mako xomer Oopta. Ilpupona
METEOPOB U METEOPUTOB.

Mereopbl 4 METEOPUTHI

[Tpupona mnagaromux 3BE3J, METEOPHBIE NOTOKM M UX paauaHTbl. CBA3b MEXITY




METEOPHBIMU NMOTOKaMH U KomeTamu. lIprpoaa kaMeHHBIX M Kene3HbIX MeTeopuToB. [Ipupona
METeOpUTHBIX KpaTepoB. IlpakTmueckasi acrpodusuka u_ ¢uzuka Coanua Mertoabl
acTpopU3UYECKUX HCCIeJOBAaHUH Y CTPOICTBO U XapaKTEPUCTUKH TEIECKOMOB pedpakTOPOB U
pedieKTopoB. Y CTPONCTBO paiuoTeNIECKONOB, PaAUOUHTEP(HEPOMETPHI.

CoaHue

OcHoBHble xapakTepucTuku Connua. OnpeneneHne Macchl, TEMIIEPATYPbl U XMMUYECKOTO
cocraBa Connna. Ctpoenue conHeyHoil atMocdepbl. CollHEeUHAss aKTUBHOCTh U €€ BIMSHHE Ha
3emutro u 6nochepy. Buyrpennee crpoenue CoJtHia

Teopetnueckuii pacu€t temmnepatypsl B ieHTpe ComnHua. J[JiepHbld KICTOUHUK SHEPrUuu U
TEPMOSIICPHBIE PEAaKIMU CHHTE3a Ielus U3 BOAOPOJA, MEpeHoc 3Hepruu u3 neHtpa CoaHua
HapyXy, KOHBEKTHBHas 30HA. HeWTpuHHBINA Teneckonm M HAOMIOACHHS MMOTOKA HEUTPUHO OT
CouHia. 3B€31b1 OCHOBHBIE XapPaKTEePUCTUKHU 3BE3]]

OrnpeneneHne OCHOBHBIX XAapPAaKTEPUCTHUK 3BE3/: MAacCChl, CBETUMOCTH, TEMIEPATyphl U
XUMHUecKoro cocraBa. CnekTpaibHas kinaccudukanus 3BE3N U e€ (PU3UUECKHEe OCHOBBI.
JuarpamMma «CHeKTpaJibHbIN KJIACC» — CBETUMOCTD 3BE3/1, CBSI3b MEK/y MacCO U CBETUMOCTBIO
3BE311. BHyTpeHHee cTpoeHHe 3BE3]1

Crpoenue 3Be3/1bl II1aBHOM MOCIE0BATEIbHOCTH.

Crpoenue 3BE3/1 KpaCHBIX TUTAHTOB U CBEPXTMIAHTOB.

Besble kapJnku, HEMTPOHHBbIE 3BE3/1bI, MYJIbCAPHI H Y¢PHBbIE ABIPHI

Ctpoenue 3BE31 OenblX KapiUKOB M Mpefes Ha MX Maccy — mpeaen Yanapacekapa.
Ilynbecapel u HeUTpOHHBIE 3BE3bL. [Iprpoaa 4EPHBIX AbIP U UX ITAPAMETPBHIL.

JIBOliHbIE, KPAaTHBIE U NepeMeHHbIE 3BE3/IbI

Habmroienust TBOMHBIX M KpaTHBIX 3BE3. 3aTMEHHO-TIepeMeHHbIe 3BE3/bl. OmnpenencHue
Macc IBOMHBIX 3BE31. [lynbcupyrolue nepeMeHHbIe 3BE3/IbI, KPUBbIE H3MEHEHUS OJiecKa medern.
3aBUCHUMOCTbh MEXY CBETHMOCTBIO M MEpPHOJOM Mynbcanuil y nedeun. Ledbenas — Masku Bo
BceneHHO, 10 KOTOPBIM ONPEAEISIOT PACCTOSIHUSA J10 NAaJNEKUX CKOIUIEHHUH U ranakTuk. HoBble n
CBEPXHOBbIE 3BE3/1bI

XapaKkTepUCTUKU BCIBIIIEK HOBBIX 3BE371. CBsI3b HOBBIX 3BE3]] C TECHBIMHM JBOMHBIMU
CUCTeMaMH, COJIepKalliMu 3Be311y Oenblii kapnuk. [lepeTekanue BemecTBa U siIepHbINA B3phIB Ha
noBepxHOCTH Oenoro kapnuka. Kak B3pBIBaIOTCS CBEPXHOBBIE 3BE3BL. XapaKTEPUCTUKU
BCIIBIIIEK CBEPXHOBBIX 3BE3M. ['paBUTAlIMOHHBIN Koyaric Oeloro Kapiuka C Maccoi
Yannpacekapa B cOCTaBe TECHOM JBOMHOM 3B€3/Ibl — BCIHBIIIKA CBEPXHOBOW MEPBOTO THIIA.
B3pbiB MaccuBHOW 3BE31bl B KOHIE CBOEW HBOJIIOIMM — B3PBIB CBEPXHOBOW BTOPOrO THIIA.
Habmtoienne ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3/. JBOJIIOLMS 3BE31: pOKIEHUE, )KU3Hb H
CMepTh 3BE3]1

Pacuér  mpomOKUTENBHOCTH  KM3HM  3BE3N  pa3sHOM  Maccbl Ha  TJIABHOM
nocyienoBaTeabHOCTH. Ilepexo B KpacHble THIFaHTbl U CBEPXTUTAHTBI TOCIE HCYEPIIAHMS
BoZopoja. CrOKoOWMHAst 3BONIOLUS MaJJOMacCCUBHBIX 3BE3/], U TPABUTALIMOHHBIN KOJIJIATIC U B3PBIB C
o0pa3oBaHMEM HEUTPOHHOH 3Be3[bl WM YEPHOW ABIPHl MaccHMBHOW 3Be3ibl. OmpeneneHue
BO3pacTa 3BE3IHBIX CKOIUIEHUU U OTAENbHBIX 3BE3]1 U MPOBEPKA TEOPUHU IBOIOLIUHU 3BE3I.

Mueunsblii IIyTh

I'a3 u nbLIb B 'annakruke

Kak obpa3zyrotcs oTpaxaTenbHble TyMaHHOCTH. [louemy cBeTsTcst Auddy3HbIe TYMAHHOCTH
Kak koOHUEHTpUpYIOTCS Ta3oBble W TbUIEBbIE TyMaHHOCTH B [‘amaktuke. PaccessHHble u
HIAPOBbIE 3BE3/IHbIC CKOMJICHUS

HabGmromaembie cBolicTBa paccestHHBIX 3BE3AHBIX CKorUieHwid. HaOmromaembie cBolicTBa
1IapOBBIX 3BE3/IHBIX CKOIUIEHU. Pactipeienienre u xapaktep IBU>KEHHsI CKOIUIEHU B ['anakTuke.
Pacnpenenenue 3B€37, CKOIUIEHH, ra3a U NbUIA B [ anakTuke.

CepxmaccuBHast u€pHas JpIpa B ieHTpe ["anaktuku u kocmuueckue nyau. MadpakpacHbie
HaOMO/IeHUsT MBUKEHHsI 3BE3 B IeHTpe [anmakTuku M oOHapyXeHue B IeHTpe [ amakTuku




CBEpXMACCUBHOM 4epHOW AbIpbl. Pacu€r mnapaMeTpoB CBEPXMACCHUBHOW YEPHOU JBIPHI.
Habnronenus KocMUUeCKUX Jydeld U UX CBSI3b CO B3PHIBAMH CBEPXHOBBIX 3BE3I.

I' amakTukn

Kak xmaccudunupoBaii rajgakTukd 1o ¢opMe M KaMepTOHHas auarpamma XaoOoa.
CBoOICTBa CIUPANBHBIX, JUIMNTHYECKUX W HEMPAaBWIBbHBIX TallakTHK. KpacHoe cMmelieHue B
CIIEKTPax TAIAKTHK W OMPEJIEICHUE PACCTOSHUS 10 HUX.

3akon Xa001a

Bparenue ranakTuk u TEMHas MaTepus B HUX.

AKTHBHbBIE TAJIAKTHKH U KBa3aphbl

[Ipupona akTUBHOCTH TaJaKTHUK, PAAUOTATaKTHKH W B3aMMOJICHCTBYIOIIHNE TaJIAKTHKH.
HeoOpluHbIe CBOMCTBA KBa3apoB, UX CB3b C SAPaMH TaJaKTHK M aKTUBHOCTHIO YEPHBIX JBIP B
HHUX.

CkoIuieHns rajJJakTHK

Hab6nroaembie cBOMCTBA CKOTUICHHUI TAIAKTUK, PEHTTEHOBCKOE U3JIYYCHHE, TEMITepaTypa U
Macca MEXKTaJlaKTHUECKOTO Ta3a, HeOoOXOJMMOCTh CYIIECTBOBaHUS TEMHOW MaTepuu B
CKOIUIEHUAX TanakThK. OIeHKa Macchl TEMHOW MaTrepuu B CKOIUICHUSAX. Slueucras CTpyKTypa
pacipeneneHys raTakTHKU CKOTUICHHH rajaKTHK.

Crpoenne u 3Bogonus BeejreHHOMH

Koneunoctb u 0eckoHedHOCTH BeesieHHOo# — mapaaokcebl KJIACCH4eCcKOoil KOCMOJIOTHH.

3aKOH BCEMHPHOI'O TATOTCHHUS M TPEACTABICHUS O KOHEYHOCTH U OCECKOHEYHOCTH
Bcenennoit. ®doTtomerpuueckuii MapagoKC M MPOTUBOPEUYUS MEXKIY KIACCHUYECKUMHU
MPEACTABICHUAMU O CTpOoeHHHM BceneHHoi u HaOmoaceHUsMUA. HeoOX0auMOCTh TPHUBIICUCHHS
o0mieil Teopun OTHOCUTENBHOCTH JJisi TOCTpoeHus Mojaenu Bceenennoit. CBa3b MEXIy
T€OMETPUUYECKHUX CBOMCTB MPOCTPAaHCTBA BCeleHHOM ¢ pacnpeiesIeHueM U JBHYKEHUEM MaTEPHUH B
HEM.

Pacumpsiromasica Becesiennast

CBs3b CpelHEHl IIJIOTHOCTM MATEpPUM C 3aKOHOM PACIHIMPEHUS W TE€OMETPUYECKUMH
cBoiictBamu Bcenennoil. EBkiamaoBa u HeeBkiaugoBa reomerpus BceenmenHnoi. OmnpeneneHue
paguyca u Bo3pacrta Bcenennon. Moxenb «ropsitueil BeelleHHOW» U PEITUMKTOBOE HW3IIY4EHUS
OOpa3zoBaHre XHMHUYECKHUX OJJeMEHTOB BO BcenenHoil. OOunue renuss Bo Bceenennoil u
Heo0XoauMOoCTh 00pa30BaHMs €ro Ha PaHHUX dTanax sBononnu Beenennoi. Heo6xoaumocTs He
TOJBKO BBICOKOW IUIOTHOCTHU BEIIECTBA, HO U €r0 BBICOKOW TEMIIEpaTyphl HAa PaHHUX 3Tamax
aBOJIOIMU Beenennon. PennkToBoe n3nyyeHne — n3inydeHne, KOTOpoe 0CTalloch BO BeeneHHoun
OT TOpAYEr0 M CBEPXIUIOTHOIO COCTOSIHMS MAaTE€pUU HA PAHHUX JTalax >XA3HU BceneHHOM.
Habmroaembie cBOMCTBA PeNUKTOBOrO u3nydeHus. [louemy HeoOXonuMo mpuBIeUYeHHE 00IIei
TEOPUH OTHOCUTENBHOCTU ISl MOCTpOoeHHsT Mojenu BceenenHoil. CoBpeMeHHBbIe NPO00JeMbl
ACTPOHOMMM _YCKOpeHHoe pacmmpeHue BceneHHoii um TémHas 3Heprusi HaGmoneHus
CBEpPXHOBBIX 3BE&31 | Tuma B Aan€kux TralakTUKaX U OTKPBITHE YCKOPEHHOTO pPaCIIUPEHHUS
Bcenennoii. OTKpbITHE CHIIBI BCEMUPHOTO OTTaJKUBaHUsA. TEMHas HEprusi yBeIMUUBAET MacCy
Bcenennoii no wmepe e€ pacmmpenusa. Ilpupoma cunel BcemupHOro oTTankuBaHUs.
OOHapy:keHHe IVIaHeT BO3J1e APYIUX 3BE3 1.

Habmronenus 3a qBuKeHHEM 3BE3]] M ONIPEIEICHUS MAaCC HEBUIUMBIX CITYTHUKOB 3BE3I,

BO3MYVILAIONIUX HX MPSMOIWHEHHOE ABMKEHHE. MeToabl OOHapyKeHHs DK30ILIaHeT.
OreHka yciaoBHid Ha MOBEPXHOCTSIX dk30r1u1aHeT. [Touck sk3omnaneT ¢ KoMGOPTHBIMU yCIOBUSIMH
JUIS )KU3HU HA HUX.

IHouckm xu3HM U pasyma Bo Becenennon

Pa3Butue mpencraBiieHHil O BOBHUKHOBEHHM U CYLIECTBOBAaHMU KU3HU BO BceneHHOM.
CoBpeMeHHbIE OILEHKH KOJHMYECTBA BBICOKOPA3BUTHIX LMBWIM3auui B ['amaktuxe. [lombiTku
OoOHapy»XeHHs U MOCHIIKY CUTHAJIOB BHE3EMHBIM ITUBUJIH3AIUSIM.

[InanupyeMble pe3ynbTaThl OCBOCHHsI Y4eOHOro mpeamera mo uroram obOydenus B 10




KJ1acce:

« [TonyuuTs mpencTaBiaeHus O CTPYKType W macirabax BceneHHoil m mMecte 4ernoBeka B
HE.

V3HaTh O CpeAcTBaxX, KOTOPBIE MCIOJIB3YIOT aCTPOHOMBI, YTOOBI 3aryIAHYTh B cCamble
ylanéHHble yroiku BceneHHON U He TOJBKO YBUAETh HEOECHBIE Tela B HEOCTYNHBIX C 3eMJIU
JUana3oHax [UIMH BOJIH JJICKTPOMAarHMTHOTO M3JIY4YEHMs, HO M Y3HAThb O HOBBIX KaHaJIax
nojay4yeHus  uHbopmManMu O  HEOECHBIX  Telax C  I[OMOUIbK0  HEUTPUHHBIX U
I'PaBUTALlIOHHO-BOJIHOBBIX TEJIECKOIOB.

« Y3Hate 0 HAOIIOZaEMOM CIOXHOM JBWkeHWH 1iaHeT, Jlyuet u ConHia, w#x
MHTEPIIPETALMH.

Kakyto ponb urpanu Habaroaenus 3armennid JIynsl 1 CosHIla B AKH3HU OOILECTBA M UCTOPUS
UX Hay4yHoro oObscHeHus. Kak Ha OCHOBE acCTPOHOMHYECKHX SIBICHUM JIOAM HAy4YHIIUChH
U3MEPSATH BPEMsI U BECTH KaJICH1aph.

 V3HaTh, Kak Onarojgapsi pa3BUTHIO ACTPOHOMHUH JIIOAW TEPENUIH OT IPEACTaBICHUS
TEOLICHTPUYECKOW CHCTEMBI MHPA K PEBOJIIOLMOHHBIM IPEACTABICHUSAM TI'EIMOLCHTPUYECKON
cuctembl Mupa. Kak Ha ocHOBe mocieHell ObUIM OTKPBITHI 3aKOHBI, YIIPABJISIOUINE JBUKECHUEM
IUIAHET, U IT03HEE, 3aKOH BCEMUPHOT'O TATOTEHHUS.

+ Ha npumepe ncnosnp30BaHus 3aKOHA BCEMUPHOT'O TATOTEHUS NOJYYUTh NPEACTABICHUS O
KOCMUYECKMX CKOPOCTSIX, Ha OCHOBE KOTOPBIX pPAaCCUMTBIBAIOTCS TPACKTOPUU IOJIETOB
KOCMMYECKHX aIlllapaToB K IUIaHETaM. Y3HaTh, KakK MpOsBIsAeT ce0s BCEMUPHOE TArOTEHUE Ha
SBJICHUAX B cucTeMe 3eMisi—JIyHa, ¥ HBOJIIOILUIO 3TOM CUCTEMBI B OyAyILEM.

« Y3HaTh O COBPEMEHHOM IIPEJICTaBICHUH, O CTpOeHUH CONHEYHOM CUCTEMBI, O CTPOCHUU
3eMiIH Kak TUIAaHETHI ¥ MPHUPOJIe TApHUKOBOTO d((dekTa, 0 CBOWCTBAX IUIAHET 3€MHOM TPYIIIBI U
IUTAHET-TUTAaHTOB U 00 MCCIEAOBAaHUAX acTEpOU]IOB, KOMET, METEOPOUJOB M HOBOIO Kjacca
HEOECHBIX TN KapJIUKOBBIX IUIAHET.

« [TosmyunTs nipeacTaBiIeHnE 0 MeToJax acTpO(U3NIECKUX

UCCIIEIOBAaHUM U 3aKOHaX (U3UKUX, KOTOPbIE MCHOJB3YIOTCA Ui M3Yy4eHUS (PU3MUECKU
CBOWCTB HEOECHBIX TEJl.

« V3Hate npupony CoslHLIa M €ro akTUBHOCTH, KaK COJIHEYHas aKTUBHOCTb BIUSET Ha
KIuMaT U Ounocdepy 3emiiu, Kak Ha OCHOBE 3aKOHOB (PM3MKHM MOYKHO PAcCUMTATh BHYTPEHHEE
ctpoenure CoslHIIa U Kak HAOII0AEHMS 32 TOTOKaMU HEUTpHUHO OT COoJIHIIa TOMOTJIH 3aryIsIHYTh B
ueHTp CoiHIA U y3HAaTh O TEPMOSIEPHOM UCTOYHUKE DHEPTHH.

* Y3HaTh, KaK ONPEIEIAIOT OCHOBHBIE XapAKTEPUCTUKU 3BE3J M MX B3aMMOCBA3b MEXKIY
co00i1, 0 BHYTpEHHEM CTPOEHHUH 3BE3]1 U HCTOUHUKAX UX HEPTUHU; O HEOOBIYHOCTH CBOMCTB 3BE3]1
OebIX KapJUKOB, HEHTPOHHBIX 3BE3/] M UEPHBIX ABIP. Y3HATh, KaK POXKJIAIOTCS, JKUBYT U YMHUPAIOT
3BE3/BL.

« Y3HaTh, KaK 10 HaOJIOAEHUSAM MYJIbCUPYIOIINX 3BE3] LIeen T ONpeAesTh PACCTOSIHUS 10
JIPYTUX TaJlaKTUK, KaK aCTPOHOMBI 110 HAaOJIOJEHUSM IBOMHBIX U KPaTHBIX 3BE3]] ONPEAEISAIOT UX
MAaccChl.

« [TosmyunTh NpeCTaBIIEHUS O B3PbIBaX HOBBIX M CBEPXHOBBIX 3BE3/1 M Y3HATh KaK B 3BE37aX
00pa3yroTcs TSHKENbIE XUMUYECKUE 3JIEMEHTHI.

* Y3HaTh, KaK ycTpoeHa Hama ['anaktuka — Miueunslii 1IyTs, kak pacnpeneneHsl B HE
paccessHHbIE M LIapOBbIE 3BE3HBIE CKOIUIEHUS M 00JaKa Mex3BE3MHOro rasa u mbuid. Kak c
IOMOIIBI0 HaOMIOEeHNH B MH(QPaKpacHBIX Jy4ax yAaJIOCh IPOHUKHYTH Yepe3 TOJIILY
MEX3BE3/IHOTO Ta3a W IbUIM B LEHTP l'alnakTHKW, YBUIETh IBHKEHUE 3BE3J B HEM BOKPYD
CBEPXMACCUBHOMN YEPHOU ABIPHI.

« [lonyunts npencTaBleHHE O pa3IWYHBIX TUNAX TaJakTUK, Y3HaTh O MPOSBICHMSIX
AKTUBHOCTH TaJAKTHK M KBa3apoB, pacHpeAeIeHUH TaIakKTUK B IPOCTPAHCTBE U (POPMHUPOBAHUH
CKOIUIEHHH U STYEUCTOM CTPYKTYPbI UX PACIIPEACICHUS.

« Y3HaTh 0 CTPOEHUH U HBOJIOLMH YHUKAIBHOTO 00bekTa Beenennoii B nenom. Ipocnennts



3a pa3BUTHEM MPECTaBICHUN 0 KOHEYHOCTH M OeCKOHEYHOCTH BeeneHHoH, 0 pyH1aMeHTaATbHBIX
napajiokcax, CBSI3aHHbBIX C HUMH.

« [loHaTh, Kak W3 HAOIIOJAEMOTO KPACHOTO CMEIIEHUS B CIEKTpax AAIEKHUX TaJaKTHK
MIPUIIUIM K BBIBOJIY O HECTAIIMOHAPHOCTH, pacIupeHUH BeeneHHo, 1, 4TO B IPOILIOM OHA ObLjia
HE TOJBKO TUIOTHOM, HO ¥ TOpsiued M, 4YTO HAOJII01aeMOe PEeITUKTOBOE M3IyUEeHUE MMOTBEPKIACT
9TOT BaKHBIA BBIBOJ] COBPEMEHHOM KOCMOJIOTHH.

 Y3HaTh, KaK OTKPBUIM YCKOPEHHOE pacimupeHue BceneHHOW M ero CBsA3bI0 C TEMHOM
SHEpPrueu U BCEMUPHOU CHIJIOW OTTaJIKUBAHMS, TPOTUBOCTOSIIEH BCEMUPHOM CUJIEC TATOTECHHUS.

» Y3HaTh 00 OTKPBITHMHM JK30IJIAHET — IUTAHET OKOJIO JAPYIMX 3BE3] W COBPEMEHHOM
COCTOSIHMH TPOOJIEMbI TTOMCKA BHE3EMHBIX IIMBUIIM3AIIUN U CBS3U C HUMU.

« HayunThcs mpoBOAUTH MPOCTEHUININE aCTPOHOMHYECKUE HAOIIOJCHUS, OPUCHTHUPOBATHCS
cpenu SIpKUX 3BE3J M CO3BE3MMA, H3MEPITh BBICOTHI 3BE3M W CoiHIA, ONpeneisTh
ACTPOHOMUYECKMMHM METOJaMH BpEeMs, IIUPOTY M JOJTOTY MecCTa HaOIIOJIEHUN, H3MEPAThH
nuametp CoHIla ¥ U3MEPATh COJIHEUHYIO aKTHBHOCTH M €€ 3aBUCUMOCTh OT BPEMCHH.

TEMATHYECKOE ITIOYPOYHOE IINIAHUPOBAHME

[ToypouHoe mMIaHUPOBAHUE PACCUYUTAHO HA | Y acCTPOHOMHHM B HEAENI0 U TMOCTPOEHO
crenyromuM 00pa3oM: TeMa ypoka — OCHOBHOM, U3y4aeMblil B Kjlacce MaTepual.

Beenenne B actpoHoMuio (2 4)

Ilenp wu3yueHuss JaHHOW TEeMbl — TMO3HAKOMHUTH Yy4YallUXCI C OCHOBHBIMH
ACTPOHOMUYECKUMHU O0BEKTaMU, 3aNOTHAIONIMMI Beenennyto:  miiaHeTamu, ComHiewM,
3BE3J1aMH, 3BE3IHBIMU

CKOIJICHUSIMH, TaJlaKTMKaMH, CKOIUICHUSMH TaJlaKTHK;, (U3HYECKUMHU IPOIECCaMH,
NPOTEKAOIMMU B HUX U B OKPYXAlOUIEeM WX MPOCTPAHCTBE. YUalluecs 3HAKOMSTCS C
XapaKTepHBIMU MacIITadamu, XapaKTepU3YIOIIMMH CBOICTBa ASTUX HeOecHbIX Ten. Takxke
MPUBOAATCS CBEJICHUS O COBPEMEHHBIX ONTHYECKHUX, WH(PAKPACHBIX, PaaU0-, PEHTTEHOBCKHUX
Teneckonax u obcepBaTopusx. Takum o0pa3oM, ydamiuecs 3HAKOMSTCS C TeMH HEOECHBIMU
TelaMH M OOBEKTaMH, KOTOpble OHHM B JalibHedIIeM OyayT moapoOHO HM3y4yaTh Ha ypoKax
ACTPOHOMHUH.

Actpomerpus (5 4)

[{enbro n3yueHus: JaHHON TeMbl — (DOPMHUpOBAHHE Yy yUaIIMXCS O BHJE 3BEITHOTO Heoa,
pa30MeHNH €ro Ha CO3Be3/Hs, HHTEPECHBIX O00BEKTaX B CO3BE3AUIX U MHU(OJIOTHUU CO3BE3AU,
pPa3BUTUHU aCTPOHOMHM B AaHTHYHBIE BpPEMEHA. 3ajiaya ydalluxcs NpOoCieAUThb, KaK Mepexol OT
OpUEHTAIlMM TI0 CO3BE3JAUSM K HCIOJb30BAaHUIO HEOECHBIX KOOPAMHAT TO3BOJHI B
KOJJMYECTBEHHOM OTHOIIEHUHM HW3y4YaThb BHUAMMBIC ABWKEHUS Tell. Takke LeNnbro sBIsSETCS
u3ydyeHue BUAUMOro naprkeHus CoiHna, JIyHbl M IUIaHET M Ha OCHOBE 3TOr0 — IOJIy4YEHUE
MPEACTABICHUS] O TOM, KAaK acCTPOHOMBI HAy4YMJIMCh MPEACKa3blBATh 3aTMEHUSA; IMOJYyYEHUS
npecTaBieHust 00 OJJHON M3 OCHOBHBIX 33]1a4 aCTPOHOMUU C APEBHEUIINX BPEMEH — U3MEPEHUU
BPEMEHU U BEJICHUU KaJIeH1apsl.

Heb6ecnas mexanuka (4 4)

[lenp u3ydeHUs] TEMbl — pa3BUTEE MpEeACTaBICHUN O cTpoeHUU COJIHEYHON CHUCTEMBI:
reOLIEHTPUUECKAasi U TEIMOLEHTPUYECKHUE CUCTEMbI MUPa; 3aKOHBI Kemuiepa o ABMKEHUU TUIAHET U
ux 00061meHrne Hpl0TOHOM; KOCMUYECKHE CKOPOCTH U MEXKIUTAHETHBIE TIEPEIETHI.

Crtpoenue CoutHeuHOM cucrembl (7 1)

Lenp m3yyeHUs TeMbl - MONYYUTh MPEACTABICHUE O CTpoeHUU COJHEYHOW CHCTEMBI,
u3yduTh (pusmdeckyro npupony 3emiaud U JIyHBI, SBIEHUS TPHIMBOB W TPELECCHUU; TMOHSITH
dbusznyeckue OCOOEHHOCTH CTPOCHHS IUIAHET 3E€MHOM TpPYNIbL, IUIAHET-TUTAHTOB M
IUTAHET-KapJIUKOB;, y3HATh 00 OCOOCHHOCTSAX NPUPOILI M ABMXKCHUS acTEPOUIOB, MOIYYHUTH
oOImrye nmpeacTaBIeHus: 0 KOMeTax,

METEeOpax U METEOpPUTAX; y3HaTh O Pa3BUTHH B3IVISAOB Ha MpoucxoxiaeHue CoIHEUHON
CHUCTEMBI U O COBPEMEHHBIX MPEACTABICHUAX O €€ MPOUCX0XKICHUH.



AcTpodu3uka u 3B€3aHast actpoHomus (9 4)

Ilenp wm3ydeHUs TeMbl — TNOJYYHUTh MPEJICTABICHUE O pa3HbIX TUINAX ONTUYECKHX
TEJECKOIOB, PaJHOTEIeCKONax M MeToAax HaOMIOJeHUM ¢ uX TOMOIIBI; O METOAaxX U
pe3ynbraTax HabmoaeHui CoHIla, €0 OCHOBHBIX XapaKTePUCTHKAX; O MPOSBICHUSAX COJIHEYHON
aKTUBHOCTH U CBSI3aHHBIX C HEHl mporeccax Ha 3emiie U B Ouocdepe; 0 TOM, KaK aCTPOHOMBI
y3HAJIU 0 BHyTpeHHeM cTpoeHuH COHIIA ¥ KaK HAOII0IEHUS COJIHEYHBIX HEUTPHUHO MOATBEPAUIN
HalIU IpeICTaBlIeHUs O poueccax BHyTpHu COJIHLA; TOJTYy4UTh

IpeJicTaBlIeHHe: 00 OCHOBHBIX XapaKTEPUCTUKAX 3BE31, UX

B3aMMOCBS3HM, BHYTPEHHEM CTPOCHHMH 3BE3[ Pa3NUYHBIX THUIIOB, MOHSATH MPUPOIY OENbIX
KApJIUKOB, HEWUTPOHHBIX 3BE3] W YEPHBIX JbIp, y3HaTh KaK JBOWHBIE 3BE3Ibl IMOMOTAIOT
ONpPEETUTh MACChl 3BE3/I, a MyJIbCUPYIOLIUE 3BE3bl — PACCTOSAHUS BO BceneHHOM; MoayyuTh
IIPE/ICTABJIICHUE O HOBBIX U CBEPXHOBBIX 3BE3/1aX, Y3HATh, KaK KUBYT U YMUPAIOT 3BE3/IBI.

Muaeunslii [IyTh - Hama INanakruka (3 4)

[lenbp m3yyeHHe TE€Mbl — MOJYYUTh MpeAcTaBieHUE O Hamed ['anaktuke — MieyHoMm
[Tytu, 06 o0BeKTax, €€ COCTABISIIONINX, O PACIpEIeICHUH Ta3a U MbUIM B HEH, PAaCCEIHHBIX U
[IAPOBBIX CKOIUICHUSAX, O €€ CHHpalIbHOW CTPYKType; 00 HcclaeloBaHUU €€ IIeHTPaIbHBIX
o0JacTeid, CKPBITBIX OT HAC CHJIBHBIM IOTJIOIIEHUEM Ta30M U MBUIBIO, @ TAKXKE O CBEPXMACCUBHOM
4EPHOU JbIpe, PACIIOIOKEHHON B CaMOM LEeHTpe | anakTuku.

I'anakruku (3 4)

Ilenb u3yueHUs: TeMbl — MOJIYYUThH MPEACTABICHUE O PA3IUYHBIX THUIAX TaJaKTUK, 00
OTIpeIeNIEHUU PACCTOSIHUM 10 HUX 10 HAOJIIOICHUSIM KPACHOTO CMEUICHUS JIMHUN B UX CIIEKTpax,
U 0 3akoHe Xab0ia; O BpalleHMM TaTaKTHUK W CKPBITOH TEMHOW Macchl B HHUX; HOIYyYUTh
npeJcTaBlIeHne 00 aKTUBHBIX TaJlaKTUKaX U KBa3apax U 0 PU3NYECKUX MpOoIleccax, MPOTEKAIOIIUX
B HHUX, O pacopeleieHUH TajJakKTUK M UX CKOIUIeHHd BO BceneHHOW, O ropsuem
MEXTaJIaKTUYECKOM I'a3e, 3allOJHSOIUM CKOIJICHUS TAIAKTHUK.

Crtpoenue u 3Bo0onusA Beesiennoit (3 4)

[{enb n3ydeHus TeMbl — MOJYYUThH MIPEJICTaBICHUE 00 YHUKAIBHOM 00beKkTe — BceeneHnHoii
B 1IEJIOM, y3HAaTh KakK pEIIaeTcss BOMPOC O KOHEYHOCTH WM OecKOHeuHocTH BceeneHHOM, 0
nmapajokcax, CBSI3aHHBIX C OTUM, O TEOPETUYECKUX TMOJIOKEHUAX OOIeld Teopuu
OTHOCHUTEJIbHOCTH, JIeKAIIMX B OCHOBE IMOCTPOEHMSI KOCMOJOTMYECKHX Mojened BceneHHoil;
y3HaTh Kakue HaOJIOJeHHs MPUBENTH K CO3JaHHUIO pacuIupsionieiics moaenu BceeneHHOMH, o
paanyce u Bo3pacTe BceneHHOHM, 0 BBICOKOW TeMmmepaTrype BEUIECTBa B HadallbHbIE MEPUOJbI
KU3HU BceneHHON W o Tmpupoje PEeNMKTOBOTO H3Iy4YEHHs, O COBPEMEHHBIX HaOIIOJEHHSIX
YCKOPEHHOI'0 paciipeHus BeeneHHou.

CoBpeMeHHBIE TPOOJIeMBbI ACTPOHOMMH (3 1)

llenp wu3yueHuss OAHHOM TEMbl — I[IOKAa3aTh COBPEMEHHBbIE HANpPaBJICHUS HW3Y4YEHUs
BcenenHoll, pacckazarb O BO3MOKHOCTH ONPEIEICHUSI PACCTOSHHMI 10 TaaKTHK C MOMOIIBIO
HaOIIO/IEHUI CBEPXHOBBIX 3BE3] M 00 OTKPBITUU YCKOPEHHOTO pacimpenus: BeeneHHol, o ponu
TEMHOM SHEPTrUU W CHJIBI BCEMHPHOTO OTTAJIKUBAHUS; ydyallMecs MOJIy4aT IMpecTaBieHHe 00
DK30IUIAHETaX U TIOUCKE OJK30IUIAHET, ONarompUsATHBIX MM JKU3HHM, O BO3MOXXHOM YHCIE
BBICOKOPA3BUTHIX IMBWIIM3ALMK B Hamel ['anakTuke, 0 METO/IaX MOMCKAX JKU3HU M BHE3EMHBIX
[UBUJIM3AIUI U TPOOIeMax CBSI3U C HUMH.



MNOYPOYHOE TEMATHUYECKOE IINTAHUPOBAHUE
(1 4 B Hememo, Bcero 3a 1 rox oOyuenus 35 u,

n3 Hux 14d- pezepBHOE BpeMsI)

TeMbl, BXoasIIE B pa3ejbl MIPUMEPHOMH KoanuecTBO
0 9
Ne n/n NMPOrpaMmblI JacoB Hpumeuanue
1 BBenenue B acTpoHOMUIO 1
Actpometpus (5 1)
2 3Bé31HOE HEOO 1
3 HebGecHble KOOPAUHATHI 1
4 Bunnmoe nBrxenue miader u ConnHna 1
5 JIBrxenue JIyHbl U 3aTMEHMS 1
6 Bpems u xaneHaapb 1
He0ecnas mexanuka (3 4)
7 Cucrtema mupa 1
8 3akonbl Keruiepa 1BUKEHUS TUIaHET 1
9 Kocmudeckne CKOPOCTH U MEKIIAHETHBIE 1
MEPENETEI
Ctpoenue ConHeuHol cucrembl (7 4)
10 CoBpeMEeHHBIE MPEACTABICHUS O CTPOCHUU H 1
coctaBe COJHEYHON CUCTEMBI
11 IInanera 3emis 1
12 JIyna u e€ BnusiHuE Ha 3EMIIIO 1
13 IInaneTs! 3eMHOM TPYyMNIIBI 1
14 [Imaners! -ruranTel. [lnaneTs! - kKapauku 1
15 Mamgbrle Tena CoJIHEYHON CHCTEMBI 1
16 CoBpeMeHHbIE MPEACTABICHUS O MTPOUCXOKACHUN 1
COJIHEYHOM CUCTEMBI
AcTpodusnka u 3Bé3aHas actpoHomus (7 4)

17 MeTtob1 acTpohU3NUIeCKUXUCCIIETOBAHHIMA

18 Counniie 1
19 BryTpennee crpoeHre U HCTOYHUK DHEPTUU 1

Comnna
20 OcCHOBHBIE XapaKTEPUCTUKH 3BE3]T 1
21 benble kapnuky, HEUTPOHHBIE 3BE3/IbI, YUEPHBIC 1
IbIpbl. J[BOHBIE, KpaTHBIC U TIEpEMEHHBIC 3BE3 B
22 HoBble 1 cBepXHOBBIE 3BE3/bI 1
23 DBOIIIONMS 3BE3 1
Maeunbiii myTh (3 4)

24 I'a3 u obIb B I'amakTuke 1
25 Paccestnubie 1 mapoBble 3BE3/IHBIE CKOTUICHHS 1




CBepxMaccuBHas 4YEpHas Ablpa B LieHTpe MiteuHoro

26 1
[Iytu
l'anakrukm (3 4)
27 Knaccudukanus ranaktuk 1
28 AKTHUBHBIE TAJJAKTHKH U KBa3aphbl 1
29 CKoIUIeHUS TaJaKTUK 1
Crpoenue u 3BoJIonust Beestennoi (2 4)
30 KoneunocTs u 6eckoHeuHOCTh BeeneHHoi. 1
Pacmmpsitomasicss Becenennast
31 Mogenp «ropsueii BeceneHHOM» U pETUKTOBOE 1
W3IIy4eHUE
CoBpeMeHHbBbIe POOJIEeMbI ACTPOHOMUH (3 1)
32 YckopeHHoe pacimmpenne BeeneHHo U TéMHast 1
SHEpPrus
33 OOHapyKeHue TUIaHET BO3JIC JPYTHUX 3BE3]T 1
34 [Touck xu3HM U pazyma Bo Bcenennoit 1
35 PesepB yueOHOrO BpeMeHU 1
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