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IlosicHuTeILHASA 3aIHCKA

Paboyas mporpamma o aCTpOHOMHHU COCTaBJIEHA B COOTBETCTBUHU C:

e mnpuka3zoMm MunucrepcTBa oopazoBanus u Hayku P® ot 7 uronst 2017 r. Ne 506 "O BHece-
HUM W3MEHEHUH B (QenepaibHbii KOMIIOHEHT TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX
CTaHJApTOB, YTBEPXKACHHBIN MpuKazoM MunucrepcrBa oOpasoBanus u Hayku PD ot 5
mapra 2004 r. Ne 1089",

e npukazoM MunucrepcrBa obpazoBanus u Hayku P® ot 20 umrons 2017 r. Ne 581 "O
BHECCHHHM W3MEHEHUH B (QelepanbHblii TepeyeHb Y4eOHHKOB, PEKOMEHIYEMBIX K
HCIIOJIb30BAHUIO TPU  pean3alli HMEILUX TOCYJapCTBEHHYI0 aKKpEIUTAIUI0
00pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CpPEIHEro
obuiero oOpa3oBaHus, YTBEpKAEHHBIN MpUKa3oM MuHucTepcTBa 00pa3oBaHUs U HAYKU
P® ot 31 mapra 2014 1. Ne 253",

e mucbMoM MuHHKCTEpcTBa 00pa3oBanus U Hayku P® ot 20 urons 2017 r. Ne TC-194/08
"O0 opranuzaiuu u3ydeHus yaeoHoro npeamera "ActpoHomus';

e QpuMepHOW paboueil nmporpamMmoil no npeamery (AcrpoHomus. Meroauueckoe nocoodue
10-11kmaccel. bazoBeiii ypoBeHb: y4ed. mocobue Ui yduTenel oO0IeoOpa3oBar.
opranuzaruii / mox pea. B. M. Uapyruna.—M.: Tlpocsemenue, 2017).

Iporpamma paccuntana Ha 1 gac B Henenro (35 4acoB B 1o).

VYuebnblit Kypc npenogaercs B 10 kiacce.

[IIxoMBHBIN KypC aCTPOHOMHH TPU3BaH CIIOCOOCTBOBATH (POPMUPOBAHUIO COBPEMEHHOM
€CTECTBEHHOHAyYHOU KapTUHBI MUPAa, PACKPHIBATh Pa3BUTHE NMPEACTABIECHUIN O CTPOCHUU
BcenenHoii kak 0 JJIMTENBHOM U CJIOKHOM ITYTH ITO3HAHUS YEJIOBEYECTBOM OKpY’KaroIIei
MPUPOBI K CBOETO MECTA B HEM.

OcHoBHas HeJIb Kypca aCTPOHOMHM — c(hOPMUPOBATh LIEJIOCTHOE MPEJICTABICHUE O CTPOCHUN
u ’BoJItoLIMY BeeneHHo, oTpaskaroliee COBpEMEHHYIO0 aCTPOHOMHYECKYIO KapTUHY MUpA.
OCHOBHBIMH 33Ja4aMU W3YYEHHUS aCTPOHOMHH HA YPOBHE CPEAHEro o0iero oopa3oBaHus
SIBJISIFOTCSL:

e TOHMMAaHUE POJIK ACTPOHOMHUHU CPEIU APYrUX HAYK, A7 GOPMUPOBAHUS HAYYHOTO
MHPOBO33PEHHUS, PA3BUTUSL KOCMUUYECKOU JEATEIbHOCTH YEJIOBEYECTBA U PA3BUTHS
LMBWIN3ALUHY,

e (hopmMupoBaHHE MpeCTaBIeHU 0 MecTe 3eMin 1 UenoBedecTBa Bo BeeneHHol;

e TOHMMaHue 0COOEHHOCTEH METO/I0B HAYYHOT'O [TO3HAHUS B aCTPOHOMUM;

e 0OBsICHEHHE MPUYMH HAOIIOJAaeMbIX aCTPOHOMUYECKUX SIBJICHMUIA;

e (opMupoBaHUE UHTEpPECA K U3YUYECHUIO aCTPOHOMHHU U PA3BUTHE MPEACTABICHUN O
BO3MOXHBIX cpepax Oyaymieil mpodecCHoHaTbHON AeSITENbHOCTH, CBSA3aHHBIX C
aCTPOHOMHUEM.

®opma 00y4eHHs - KIACCHO-yPOUHAas, TAKXKE UCIIOJIb3YETCS] CHCTEMA KOHCYIbTAllMOHHON
MOAJIEPIKKH, NHANBUIYAJIBHBIX 3aHATHH.

MeTtoanbl 00y4yeHus1 — CIIOBECHBIE (pacckas, Oecena), HarysaIHbIe (MILTIOCTPALINH,
JIEMOHCTpAIMHN ), CAMOCTOSATENbHbIE Pa0OThI CO CIIPABOYHON JIUTEPATypOoii (OOBIYHOM 1
ANIEKTPOHHOM).

Texnonorun odyuenuns — muddepeHnpoBaHHoOE, MPOOIEMHOE, IPYIIIOBOE.

®opMbl MOHUTOPUHIA 3HAHUN — (POHTANBHBINA U MHUBHIyalIbHbII OIIPOC, TECTOBBIE
paboThI, caMOCTOATENbHBIE PA0OTHI, TBOPUECKUE 3aJaHUs (IOKIIa/Ibl, IPE3EHTAIINN ).

Jlig mpoBeieHUs YpOKOB Hcmob3ytoTcest cpenacrsa MKT

Jlnist peanuzaluy JaHHOM MporpaMMbl Ucnoib3yeTcs yueonuk Yapyrun B. M. ActpoHomus.
10-11 xnaccel: 6a30BbIit ypoBens / B. M. Hapyrun.—M.: U3narensckuii 1om «IIpocsemenue»,
2018.



YueOHO-TEeMaTHYECKHUIl IJIaH

Ne Tema KonunuectBo B Tom uncne
n/m 1acos naboparopubix | I[IpakTuueckux
pabor, pabot
OKCKYypCUi
1 Brenenne 1
2 AcTtpomeTpus 5)
3 HebecHast MexaHuKa 3
4 Crpoenune CoTHEYHON CUCTEMBI. 7
5 AcTtpodusnka u 3Be3Has 7
ACTPOHOMHSI.
6 MiieuHblii yTh. 3
7 lamakTukw. 3
8 CrpoeHue u 3BOJIOIUS BeeneHHO. 2
9 CoBpeMeHHBIE TTPOOTIEMBI 3
ACTPOHOMHH.
Peszepr 1
HWroro 35




OcHOBHOe coepkaHHue NPOTIPAMMBI.

1. Benenue B actpoHomuio (1 1)
Crpoenne u macmrtadbl Bcenennoi. Kakue Ttema 3amonusitor Bceenennyro. KakoBel ux xa-
paKkTepHbIC pa3Mepbl U PACCTOSHUS MexXAy HUMHU. Kakue (uszndeckue yciaoBUs BCTPEUAIOTCS B
Hux. Bcenennas pacmmpsiercs. CoBpeMeHHbIE MeTOnbl HaOmromeHuil. ['me m kak pabortaror
caMbl€ KpYIHBIE ONTHYECKHE TeJIECKONbl. Kak acTpOHOMBI HCCIEAYIOT TaMMa-u3ilydyeHue
Bcenennoi. Uro yBuaenu rpaBUTalMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOTIBL.

2. Actpometpus (5 4)
3Bé3nHoe HeOo. Co3Be3nus ceBepHoro mnoiymapusa. HaBuramumonnsie 3BE3abl. JIBuxkeHUe
Connna no sxiunrtuke. IlerneoOpaszHoe nBmkenue 1uiaHer. HeOecHblll SkBaTop M HeOECHBIN
MepHuaMaH. DKBaTOpualbHAas M TOPU3OHTaJbHas CUCTeMa HEOECHBIX KoopauHaT. Bumumoe
JBUKEHHE HeOecHbIX cBeTuI. [leTneoOpasHoe NBMKEHUE IIJIaHET, TOMATHOE U MPSIMOE JBM)KEHUE
IUIaHeT. OKIWITUKA, 30JMaKalibHble co3Be3aus. HepaBHomepHoe nBmxenue CoiHIa 10
sxiuntuke. JBwkenue Jlynel. @a3pl JIyHbl M CHHOIWYECKUN MECHAIL, YCIOBHS HACTYIUICHMS
COJIHEYHOTO M JIyHHOTO 3aTMeHHMH. [IpuunHBI HacTymiaeHus cojaHeuHbIX 3aTMeHuil. Capoc u
npeAcKazaHus 3aTMeHuid. Bpems u kaneHmapb. 3BE3THOE M COJHEYHOE BpEMs, 3BE3IAHBIA U
TPONUYECKUH TOJ. YCTPOWCTBO JIYHHOTO ¥ COJHEYHOTO KajieHJaps, MpoOIeMbl UX
corylacoBanus. KOMaHCKUI M TPUTOPUAHCKUN KaJ€HAAPH.

3. Hebecnasn mexanuka (3 4)
[IpencraBnenust o ctpoeHnr COJHEYHON CHCTEMbl B aHTUYHBbIE BPEMEHA U B CPEIHEBEKOBBE.
l'enuonenTpuyeckas cucreMa Mupa, J0Ka3aTeNbCTBO BpamieHus 3emun BOKpyr CosHoa.
[Tapamnakc 3B€311 M onpeereHne pacCcTosIHUsA 10 HuX, napcek. Otkpsitue M.Kennepom 3akoHOB
nBUKEeHHs TuiaHeT. OTKphITHE 3aKOHA BCEMUPHOTO TATOTeHHs U 00001mEHHBIE 3aKkoHbI Keruiepa.
Omnpenenenne Macc HeOecHBIX Tell. Kocmudeckume ckopoctu. Pacd€rel mepBol W BTOpOU
KOCMHYECKOW ckopoctd M mXx (pusnmueckuii cmbici. [lonér FHO.A. arapuna Bokpyr 3emum 1o
KpyroBoii opoute. MexrutaneTHple nepeieTol. [loHsITHE ONTHUMaNBHONW TPAGKTOPHHU MOJIETA K
mwianere. Bpemst mon€ra K miuaHeTre W Aatbl cTapToB. JIyHa u €€ BiausHUE Ha 3emito. JIyHHBIH
penbed u ero npupoaa. [IpunusHoe B3aumoaeiicTBrue Mexay JIyHoit u 3emnéit. Y nanenue JIyHbI
OT 3emyld M 3aMmeuieHue BpamieHus 3emud. [lpeuneccuss 3eMHOM OCcM M IpeaBapeHUe
PaBHOJEHCTBUH.

4. CrtpoeHne coiHedHOM cucTeMbl (7 1)
CoBpemennble npeacrasienus o ComHeynoit cucreme. CocraB ConHedHol cuctemsl. [lnaneTst
3eMHOM TPYIIbI U [JIAHETHI-TUTaHThl, UX TPUHLIUNUANbHBIE pasnuyus. O6nako komer Oopta u
[Tosic Kotiniepa. Pa3mepsl Ten conHeyHoi cucteMsbl. [Inanera 3emus. opma u pazmepsl 3emid.
Buyrpennee ctpoenue 3emnn. Ponb mapaukoBoro 3¢gdexra B GopMUpPOBAHUU KIUMaTa 3E€MIIH.
UccnenoBanuss Mepkypusi, Benepsl u Mapca, ux cxoxectb ¢ 3emiéil. Biusaue napHukoBOro
sddekra Ha kumar 3emau U Benepsl. EcTb nu sxu3Hbp Ha Mapce. DBoutonust OpOUT CITyTHHKOB
Mapca @oboca u [eitmoca. Ilnanersi-rurantel. @usuveckue cpoiictBa lOmwurepa, CarypHa,
VYpana u HentyHna. Bynkanuueckas nestenbHOCTh Ha cnyTHuke FOnurepa Ho. Ilpupona kosen
BOKPYT IUIaHET-ruraHToB. [inanersi-kapnuku u ux cBoiictea. Manele Tesna CoJIHEYHOM CUCTEMBI.
IIpupona u awxeHue actepounoB. Crneunpuka IBUKEHHS TPyHnn acTepounoB TposHIEB U
I'pexos. Ilpupona u nemxenue xomer. [losic Koitnepa u O6mako xomer Oopra. Meteopsl u
MereopuTsl. [Ipupona naparomumx 3BE31, METEOPHBIE NOTOKM M MX paauaHThl. CBsA3b MEXIy
METEOPHBIMH NOTOKaMH U KoMeTaMmu. IIpuposa kaMeHHBIX U JKelne3HbIX MeTeopuToB. IIpupona
METEOPUTHBIX KpPaTEPOB.

5. Acrtpodusuka u 3Bé31HasA actpoHoMus (7 1)
Metoapl acTpoPU3MUYECKHX HCCIEAOBAaHUI. YCTPOMCTBO M XapaKTEPUCTUKU TEJIECKOIOB
pedpakTopoB U pedreKTOpoB. YCTPOMCTBO paJUOTENECKOINOB, pPaIMOUHTEP(PEPOMETPHI.
Connue. OcHoBHbIE xapakrepucTuku ComnHna. OnpeneneHue Macchl, TEMIEPATYPbl U XUMU-
yeckoro cocraBa ComnnHua. CtpoeHue cosiHedHoil atMocdepsl. CoiHeuHass aKTUBHOCTb U €€
BIMsiHME Ha 3emimo U Ouocepy. Buyrpennee crpoenne Comnnua. Teopernyeckuii pacdér



temriepaTypbl B I1ieHTpe ConHua. SaepHbld MCTOYHUK JHEPTUU M TEPMOSACPHBIC PEAKIUU
CUHTE3a TeJiis U3 BOJIOPO/JIa, epeHoC 3Hepruu u3 neHTpa CoaHIa HapyXKy, KOHBEKTUBHAS 30HA.
Heiirpunnelii Teneckon u HaOmoaeHns noToka HelTpuHo oT Connua. OnpeneneHrne 0CHOBHBIX
XapaKTEePUCTUK 3BE3Jl: MAaCChl, CBETUMOCTH, TEMIIEpAaTypbl M XHMHYECKOTO COCTaBa.
CrniektpanbHas kinaccupukanus 3BE3M U e€ pusmueckue OCHOBHI. Jnarpamma 'crieKTpasibHBII
KJIaCC-CBETUMOCTB" 3BE3]I, CBSI3b MEXKJy MAacCoil U CBETUMOCTHIO 3BE31. BHyTpeHHee cTpoeHue
3B&31. CTpoeHue 3Be3/bl TJIaBHOM mociienoBaTeabHOCTH. CTpoeHue 3BE3/ KPACHBIX TUTAHTOB U
cBepxrurantoB. CTpoeHHE 3BE3] OCNBIX KApJIMKOB W TPEIeN Ha HX Maccy — Mpeael
Yanpapacekapa. Ilynbcapel u HeWTpoHHBIC 3BE3IbI. [Ipupoaa 4€pHBIX IbIp U UX MapaMETpPHI.
JIBoliHBIE, KpaTHBIE W TepeMeHHble 3BE3Nbl. HaOmroneHwst NBOMHBIX M KpaTHBIX 3BE3A. 3a-
TMEHHO-TIEpeMeHHbIe  3BE37bl.  OmpeneneHne wMacc JBOMHBIX 3BE3A. [lynbcupyromue
TepeMeHHbIe 3BE3/IbI, KpUBBIE U3MEHEHUs Oecka 1edensi. 3aBUCUMOCTh MEXTY CBETUMOCTBIO U
nepuoaoM mynbcanuit y nedeun. ledennsr — masku Bo BeeneHHOM, MO KOTOPBIM OTIPENETISIOT
paccTosiHUA 10 JAIEKUX CKOIUIGHMM U TalakTUK. HOBbIE #  CBEpXHOBBIE 3BE3JBIL
XapakTepUCTUKH BCIBIIIEK HOBBIX 3BE3A. CBsA3b HOBBIX 3BE3] C TECHBIMH JIBOMHBIMHU
CHCTEMaMH, COJIepKallluMu 3Be3/1y Oenblii kapiuk. [lepeTekanue BeriecTBa U AEpHbII B3pbIB HA
MOBEPXHOCTU Oesoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/BI. XapaKTEPUCTHKU
BCIIBIIIEK CBEPXHOBBIX 3BE3/A. ['paBUTAlMOHHBIN KoJlamc Oenoro Kapjiuka C Maccoi
Yannpacekapa B cocTaBe TECHOM JBOMHOM 3Be3/1bl — BCIIbIIIKAa CBEpXHOBOH | Tnma. B3psiB mac-
CUBHOM 3B€3/Ipl B KOHIIE CBOEH JBOJIIONNH — B3phIB CBepXxHOBOH || Trma. Habmronenne octaTtkoB
B3pPBIBOB CBEPXHOBBIX 3BE3/. ODBOJIONUSA 3BE3[: POXKACHUE, KU3Hb U CMEpPTh 3BE31. Pacuér
MPOJIOJKATEIIbHOCTH KU3HU 3BE3]T pa3HOM MacChl HA TJIaBHOM MociienoBaTenbHOCTH. [lepexon B
KpacHble THUTaHThI W CBEPXTHTAHTBHI TOCNIe HcUepraHus Bojopoaa. CIOKOWHAs SBOIONUS
MaJIOMaCCUBHBIX 3BE3/ W TPABUTAIMOHHBIA KOJUIANIC W B3PHIB C O0Opa3o0BaHMEM HEUTPOHHOU
3B€3/bl WJIK YEPHOU ABIPHI MACCUBHOM 3Be31bl. OnpeaesieHne Bo3pacta 3BE3AHBIX CKOIUICHUN U
OTJIENTbHBIX 3BE3/, MTPOBEPKA TEOPHUU IBOJIIOLINU 3BE3].

6. Muaeunsrii IIyTs (3 4)
l'az u meue B [NamakTuke. OOpazoBaHWe OTpaKaTeIbHBIX TyMaHHOCTEH. [IpuduHBI CBeUeHUS
muhdy3HBIX TymMaHHOCTeW. KOHIIEHTpaIus Ta30BBIX M MBLIEBBIX TyMaHHOCTEW B [ amakTuke.
Paccesnubie u mapoBbie 3BE3/1HbIe cKoTUIeHUs. Habmioqaemblie cBOMCTBA pacCesTHHBIX 3BE3AHBIX
ckorieHnid. HaOmromaembie CBOMCTBa IMIAapoBBIX 3BE3MHBIX CKOIUICHWHA. PacmpeneneHue u
XapakTep JBM)KEHUs CKOIUleHuH B I'anaktuke. Pacnpenenenue 3B€3/1, CKOILUIEHUH, ra3a U MbUIM B
lamaktuke. CBepxmaccuBHass 4E€pHas nAbIpa B LEHTpPE ['aJakTUKM M KOCMUYECKHUE JIy4H.
WNndpakpacHbie HaOMOaeHNUS ABMKEHUS 3BE3N B LIeHTpe ['anakTuku u oOHapyKeHHe B LEHTpe
lanakThky CBEepXMAacCHMBHOW YepHOM JbIpbl. Pacu€r mapameTpoB CBEPXMACCUBHON YEPHOM
nbIpbl. HabmioqeHns: KoCMUYeCKUX JIydell U UX CBSI3b C B3PbIBAMU CBEPXHOBBIX 3BE3I.

7. Tanaktuku (3 4)
Knaccudukanus ramaktuk mno ¢gopme M KaMepTOoHHas auarpamMma XaO6ma. CoiicTBa cmu-
paibHBIX, JIUIMIITUYECKUX U HENPaBUJIbHBIX TAIaKTUK. KpacHoe cMenieHne B ClieKTpax rajJjakTuK
U OTpeJeNieHUue PacCTOSIHUA JI0 HUX. 3akoH XaO06ma. Bpamienue ranaktuk u TEMHas MaTepus B
HUX. AKTUBHbIE TQJIaKTHUKW W KBa3aphl. [Ipupoga akTUBHOCTU TaNAKTUK, PAJUOTAIAKTUKUA U
B3aMMO/ICHCTBYIOIIUE TalakTUKU. HeoObIYHbIE CBOIICTBA KBA3apOB, UX CBSA3b C sIpaMH raJlakKTUK
U aKTHBHOCTBIO UEPHBIX JAbIp B HHUX. HabOmiomaemble CBOWCTBAa CKOIJICHHH TalakTHK,
PEHTTEHOBCKOE HM3JTy4YeHHEe, TeMIepaTypa W Macca MEXKraJaKTH4YeCKOro rasa, HeoOXOIMMOCTh
CyILLECTBOBaHUSI TEMHOM MAaTe€pUU B CKOIUIEHMSX rajnakTuk. OIeHka mMacchl TEMHOW MaTepUu B
CKOIUIEHUSAX. Sluencrasi CTpyKTypa paclpeesieHHs TalaKTUKU CKOIIJICHUH rajJakTHK.

8. Crpoenue u 3Bojonus Beenennoii (2 4)
Koneunocts u OeckoHeUHOCTh BceelneHHONW — mMapagoKChl KIACCHUECKOW KOCMOJIOTHH. 3aKOH
BCEMUPHOTO TSTOTEHHUS M TPEICTABICHUS O KOHEYHOCTH M OECKOHEYHOCTH BceleHHOM.
DOTOMETPUYECKU TapaJlOKC U MPOTHUBOPEUUS] MEXKAY KIACCUUECKHMMH MPEACTABICHUSIMU O
cTpoeHun BcenenHoit u HabmoaeHusMu. HeoOXoauMOCTh TpuBIeYeHUs OOIIeH Teopuu
OTHOCHUTENILHOCTH JUIs MOCTpOeHUs Moienu Beenennoil. CBsi3b MEXK/y FT€OMETPUUYECKUX CBOMCTB



IpocTpaHcTBa BceneHHo ¢ pacnpeneseHneM U JBM)KEHHEM MaTepuu B Hel. Pacmmpsromascs
Bcenennas. CBs3p cpeiHEl IJIOTHOCTH MAaTE€PUM C 3aKOHOM pACIIMPEHHUS U T€OMETPUUYECKUMU
cBoictBamu Bcenennoit. EBkimaoBa u HeeBkimpoBa reomerpusi Bceenennoi. OmnpeneneHue
paguyca u Bo3pacta Bcenennoil. Monens "ropsuedt BceeneHHON" M peNMKTOBOE H3Iy4YCHHE.
OOpa3zoBaHrne XHUMHYECKUX JIEMEHTOB BO Bcenennoi. OOunue renusi Bo BceneHHolt u He-
00X0TMMOCTh 00pa30BaHUs €r0 Ha PAHHUX dTamax 3BooNuN Bcenennoit. HeoOxoauMocTs He
TOJIBKO BBICOKOM IJIOTHOCTH BEILIECTBA, HO U €0 BBICOKOM TeMIEpaTypbl Ha paHHHUX ATaIax 3BO-
monun BeenenHnol. PeMKTOBOE M3IIydeHUE — M3IIYYEHUE, KOTOPOE OCTAIIOCh BO BeeneHHon oT
ropsiYero M CBEPXIUIOTHOTO COCTOSIHMS MaTepuu Ha paHHMX JTanax XU3HU BcelneHHOM.
Habnromaembie cBOICTBAa peNmUKTOBOTO H3MydeHHs. [loueMy HEOOXOaMMO NpUBIIEUEHHE O0IIe
TEOPUHU OTHOCHUTEIBHOCTH JIJISl TOCTPOEHUS MOJeNN BeesleHHO.
9. CoBpemenHbIe MPOOIeMbI ACTPOHOMHH — 3 4
VYckopennoe pacmmpenue BcenenHoit u TémHas sHeprus. HaGmrogenus: cBepxHOBBIX 3BE3N |
TUMNA B JaNEKUX TaJaKTUKAaX U OTKPBITHE YCKOPEHHOro paciiupeHus Bcenennoil. OTkpbiTHE
CHJIBI BCEMUPHOT'O OTTaJIKUBaHUs. TEMHas sHeprus u e€ BIusHUE Ha Maccy BcenenHoil mo mepe
e€ pacmupenus. Ilpupona cunsl Bcemupnoro otrankuBanusg. OOHapy)KeHHME IUIaHET BO3JIE
npyrux 3Bé31. Habmronenus 3a IBUKEHUEM 3BE3]] U ONpPEAETICHUS MacC HEBUAUMBIX CIIyTHUKOB
3BE3],, BO3MYILIAIOUINX HX MpPSIMOJUHEIHOE NBIXKeHHe. MeTtoasl OOHapy>KeHHUs 3K30IUIaHET.
OneHka yclOBUH Ha TMOBEPXHOCTAX OJK3omiaaHeT. [louck »sk3omiaHeT ¢ KOM(OPTHBIMU
YCIOBUSIMH Ul KW3HM Ha Hux. [lomcku »xu3HM u pasyma Bo Bcenennoil. Pa3sutume
MIPe/ICTaBICHU O BO3HUKHOBEHUMH M CYIECTBOBaHMHU >XM3HM BO Bcenennoii. CoBpemMeHHbIE
OIICHKH KOJIMYECTBA BBICOKOPA3BUTHIX IuBHMIM3aluil B ['anmakTtuke. [loneiTku oOHapyx)eHUs U
MOCBUIKM CUTHAJIOB BHE3EMHBIM [IUBUIIM3AIUSIM.
Pe3eps (1 v)



TpeOoBaHusl K YPOBHIO NOATOTOBKH BbIITYCKHUKOB

B pesynbpraTe u3yueHus Kypca aCTpOHOMUH BBIITYCKHUK JOJDKEH 3HATH!

¢ 0 GpMIOCOPCKUX M METOJIOJIOTHIECKUX OCHOBAHUAX HAYYHOU AEATEIBHOCTU M HAYYHBIX

METO/1aX, IPUMEHIEMBIX B UCCIIEI0BATEIbCKON U IPOEKTHOM IS TEIbHOCTH;

®0 TaKUX MMOHATUAX, KaK KOHILIETIINS, HaydHasi TUIIOTE3a, METO, SKCIIEPUMEHT, Ha/IEXKHOCTh

TUIOTE3bl, MOJIEIb, METOJ] cOOpa U METOJ| aHAJIN3a IaHHBIX;

® 0 TOM, YeM OTIMYAIOTCS HUCCIIEOBAHUS B TYMaHUTAPHBIX 00IACTAX OT UCCIICAOBAHHNA B

€CTECTBEHHBIX HayKax;

® 00 UCTOPHH HAYKH;

.® 0 HOBEHIIMX pa3pad0TKax B 00JIaCTH HAYKH U TEXHOJIOTHIT
. MOJIYYUTh MPECTaBICHUS O CTPYKType U MaciiTabax BeceneHHoOM u MecTe yenoBeka
B HEll. Y3HaTh O CpeaCTBaX, KOTOPHIE UCHOIB3YIOT aCTPOHOMBI, YTOOBI 3arJIIHYTh B CaMble
yaanéHHble yrojiku BceneHHOW M He TOJIBKO YBUAETHh HEOECHbIE Telda B HEJOCTYIHBIX C
3emild JAMarna3oHax JJIUH BOJH AJIEKTPOMArHUTHOIO WM3JIy4€HHUs, HO M y3HAThb O HOBBIX
KaHajax MoJIydeHUs HHQPOpMalMu O HEOECHBIX Telax € IOMOIIbI0 HEUTPUHHBIX H
IPaBUTALIMOHHO-BOJIHOBBIX TEJIECKOTIOB.
. 3HaTh O HaOMIOAAaeMOM CJIOKHOM JBIKeHHH Tutanetr, Jlyasr u CoiHia, #x
unTepnpetanuu. Kakyio ponp urpanu HaOmoaenus 3atMenuit Jlynel u ConHua B KU3HU
oOmiecTBa M HUCTOpPHUS MX HaydyHOTo oOBsicHeHHs. Kak Ha OCHOBE acTpPOHOMHUYECKHX
SIBJIGHUH JIFOJIM HAYYHIINCh U3MEPSATH BPEMsI U BECTH KaJeH1aphb.
. 3HaTh, Kak Ojarojapsi pa3BUTUIO aCTPOHOMUU JIIOAM IMEPElI OT MpPEeICTaBICHUs
TeOLIEHTPUUECKON CUCTEMBI Mupa K PEBOJIIOIIMOHHBIM MIpeICTaBICHUSIM
reJIMOLEHTPUYECKoil cucreMbl Mupa. Kak Ha ocHOBe mocienHeil ObUTM OTKPBITHI 3aKOHBI,
YIPaBJISAIONIUE IBHKEHUEM TUIAHET, U MTO3HEE, 3aKOH BCEMUPHOTO TATOTECHUS.
. Ha I[pUMEpE HCHOJb30BAaHUSA 3aKOHA BCEMHUPHOTO TATOTEHHSA  IOJIy4UTh
IIPEICTABICHUS. O KOCMHYECKHX CKOPOCTSX, Ha OCHOBE KOTOPBIX PAacCUUTBIBAKOTCS
TPAaEeKTOPUU TOJIETOB KOCMUYECKUX aIIapaToB K IUIAaHETaM. Y3HaTb, KaK MPOSBISIET ceOs
BCEMHPHOE TATOTEHHE HA SIBJICHUAX B cucTeMe 3emii—JlyHa, ¥ 3BOJIIOLUIO 3TOM CUCTEMBI
B Oynyiiem.
. 3HaTb O COBPEMEHHOM IIPEICTABJICHUU, O CcTpoeHuH COJIHEYHOH CHUCTEMBI, O
CTPOCHMHU 3eMJIM KaK IUIaHeThl M MPUPOJE MAapHUKOBOrO 3(pQeKra, 0 CBOMCTBAX IUIaHET
36MHOM Tpymnmbl W IUIAHET-TUTAHTOB M 00 HCCIENOBAHUSAX aCTepOMJIOB, KOMET,
METEOPOUJ0B 1 HOBOT'O Kj1acca HEOECHBIX TeJl KapJIMKOBBIX IUIAHET.

® HOJ'IyLII/ITB IMpEACTAaBJICHHUE O MCTOAAxX aCTp0(1)I/ISI/ILIeCKI/IX I/ICCJ'IeI[OBaHI/Iﬁ M1 3aKOHax
(I)I/ISI/IKI/IX, KOTOPBIC UCTIOJIB3YIOTCA JISI U3YUCHUA (1)I/I31/I‘IGCKI/I CBOMCTB HEOECHBIX TEIl.
® 3HATb IIPUPOAY COJ'IHI_Ia Hn €ro aKTUBHOCTH, KaK COJIHCYHAsA aKTHBHOCTDb BJIMACT HaA

KkmuMmar u Ouocdepy 3emiin, Kak Ha OCHOBE 3aKOHOB (DM3MKUM MOXHO PpaccuuTaTh
BHyTpeHHee cTpoeHue CoJHLA M Kak HaONoJeHHs 3a NoTokaMu HeiltpuHo or CoiHua
IIOMOIJIM 3aVIsIHYTh B IeHTp CoJIHLA U y3HATh O TEPMOSIEPHOM UCTOYHUKE SHEPTHH.

. 3HaTh, KAaK OIPEAEISAIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3N M HUX B3aHMMOCBS3b
MEX]ly COO0H, O BHYTPEHHEM CTPOEHUH 3BE3/1 U MCTOUYHUKAX MX SHEPTUU; O HEOOBIYHOCTH
CBOMCTB 3BE37 O€nbIX KapJIUKOB, HEUTPOHHBIX 3BE3]N M UYEPHBIX JbIp. Y3HaTh, Kak
POXKAAOTCS, )KUBYT U YMUPAIOT 3BE3/BI.

. 3HaTh, Kak IO HAOMIOAECHUSAM NYIbCUPYIOIIMX 3BE31 Leden] OnpeaeisTh
paccTosiHUS 0 JIPYTUX TajlakKTHK, KaK acCTPOHOMBI 110 HAOMIOACHUSAM JIBOMHBIX M KPaTHBIX
3BE3]1 ONIPENEIAIOT UX MACCHI.

. [TomyunTh mpeacTaBIeHNS O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3/1 M Y3HAThH KaK B
3BE3/1aX 00pa3yloTCs TSHKENbIE XUMUUYECKHE FIIEMEHTHI.
. 3HaTh, KaK ycTpoeHa Hama ['amaktuka — Mueunslii I1yTh, Kak pacrpeneneHsl B

Hell paccessHHBbIE M IIapOBbIe 3BE3/IHBIE CKOIICHUS M 00JjlaKka MEX3BE3THOTO raza M IbLIH.
Kak ¢ momonibto HaOmo1eHnii B MH(paKpacHBIX JydaX yAaloCh IPOHUKHYTh Yepe3 TOJIILY



MEK3BE3JHOrOra3a v IbUIM B LUEHTP [ aJlakTuKH, yBUIETh IBUKEHHUE 3BE3] B HEM BOKPYT

CBEPXMACCUBHOM YEPHOU IBIPHI.

. [TonyuuTs mpencTaBieHHE O Pa3IMYHBIX THUIIAX TaJaKTHUK, Y3HAaTh O IPOSBICHUAX

AKTUBHOCTM TaJakTUK M KBa3apoB, pAacIpeleiIcHUU TANAKTUK B IIPOCTPAHCTBE U

(OpMUPOBAHUN CKOIICHUN M TYCHCTOM CTPYKTYPBI UX pacpeaeIeHHUs.

c 3HaTh O CTPOCHHWU M DBOJIIOLMH YHHKAJIBHOTO OOBeKkTa BceneHHON B 1menom.
[IpocnenuTs 3a pa3BUTHEM MPEACTABICHUN O KOHEUHOCTU U O€CKOHEUHOCTH BceeneHHow,
0 (hyHIaMEHTAJIBHBIX ITAPAIOKCaX, CBSI3aHHBIX C HUMHU.

. [ToHsTh, KaKk U3 HAOIHOAAEMOIO KPACHOTO CMEIIEHUS B CIIEKTPaxX JaNEKUX ralaKTHK

IIPULUIA K BBIBOJY O HECTALIMOHAPHOCTH, pacIIUpeHUuu BceleHHoM, 1, 4TO B IPOLIIOM OHA

Obula HE TOJIBKO IUIOTHOHM, HO WM TOpsiYed M, YTO HAONII0JaeMOE PEIMKTOBOE H3Iy4eHUE

ITOATBEPKIAET ITOT BAXKHBIA BBIBOJI COBPEMEHHONW KOCMOJIOTHH.

. 3HaTh, KAK OTKPBUIM YCKOPEHHOE paclIupeHrne BceneHHON U ero CBs3bl0 ¢ TEMHOM

SHEPrMEe W BCEMHUPHOM CHJIOM OTTAJIKWBAHUSA, IPOTHBOCTOAIIECH BCEMUPHOW CHIIE

TATOTEHUS.

-yMeTh:

epCIIaTh 3aa4M, HAXOAAMUECA Ha CThIKC HECKOJBKUX y‘IG6HBIX AUCILIUITIIINH (Me)KHpe,ZIMeTHBIe
3a/1a4un);

;®HCII0JIb30BaTh OCHOBHOM aJIFTOPUTM HCCIIEI0OBAaHUS IIPU PELLIEHUHN CBOUX yueOHO-
[IO3HABATENIBHBIX 3a1a4

® MCIIOJIb30BAaTh OCHOBHBIC IIPUHIIUIIbLI HpOGKTHOﬁ ACATCIIBHOCTH ITPH PCHICHUN CBOUX y‘ICGHO'
IIO3HABAaTCJIbHBIX 3aJa4 U 3aJla4, BO3SHUKAIOIINX B Ky.]'[I;TypHOfI u COHHaHBHOﬁ KHN3HH,

®1ICITI0JI30BATh 3JICMCHTBI MATEMATHUYCCKOI'0O MOJACIIMPOBAHNS IIPU PCILICHHUN
HUCCICOOBATCIIbCKUX 3a1a4,

® HMCIIOJIBb30BATh 3JICMCHTEI MaTEMAaTHYCCKOI'O aHaln3a AJIs1 HHTEPIIPETAllu PE3YIIbTATOB,
IIOJIYYCHHBIX B XO0€ y‘I€6HO'I/ICCHe,Z[OBaTeHBCKOﬁ pa6OTH.

- HCII0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUSI B MPAKTHYECKOI 1eSITeIbHOCTH H
NOBCEIHEBHOM KU3HM IJIf:

® 3HaHug 00 OTKPBITUHN 3K30INUIAaHCT — INIAHET OKOJIO APYIUuX 3BE31 U COBpPEMCHHOM
COCTOAHHUH l'IpO6JICMbI MOMCKa BHE3EMHBIX IIMBUJIM3ALIMU U CBS3U C HUMHU.
IIpOBCACHUA HpOCT@ﬁIlIPIX ACTPOHOMUYICCKHUX Ha6J'II-OI[eHI/II\/’I, YMCHUA

OpPUCHTHPOBATHCA CpCAU SPKUX 3BE3N H COSBGSHHﬁ, ONpeaciiATb ACTPOHOMUYCCKHUMU
MCTOJaMU BpEMsl, IINPOTY U AOJIOTY MECTa Ha6JIIo,HeHHfI.
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