AHHOTALMA K PABOYEU NPOrPAMME NO ACTPOHOMUU
ansa 10, 11 knaccos
Paboyasa nporpamma no actpoHomumn ansa 10, 11 knaccoB cocTaBrieHa Ha OCHOBaHUM
cnenyrowmnx AOKYMEHTOB:

— npuka3a MwuHuctepctBa obpasoBaHma PO ot 05.03.2004 r. Ne1089 «O6
yTBEPXOEHUM enepanbHOro KOMMOHEHTa rocyapCTBEHHbIX
obpasoBaTenbHbIX CTaH4APTOB HayanbHOro obLiero, OCHOBHOro obuiero u
cpeaHero (nonHoro) obwero o6pasoBaHnsy;

— NpUMepHbIX U (MNK) aBTOPCKMX nporpamm obueobpasoBaTenbHbIX
npeamMeToB OCHOBHOIO M cpeaHero obuiero o6pasoBaHns;

—  YyebHoro nnaHa MAOY COLLUNe5 r. Mwmnma Ha 2017 - 2018 y4ebHbi roga;

— [lonoxeHnss o paboyen nporpamme y4ebHbIX KypcoB, NpeaMeToB,
AUCUMNIIMH, KypCOB MO BHEYPOYHOW AedAtenbHocTn MyHuumMnanbHoro
aBTOHOMHOIO obLieobpasoBaTenbHOro yuypexaneHus «CpegHsas
obeobpasoBaTenbHas wkonaNe5 r. Nwumay, yTBepXXgEHHOro Npukasom no
wkone Ne171 on ot 05.07.2017 ropa.

Paboyass nporpamma OpuEeHTUMpOBaHa Ha  WCMNOMNb30OBaHWE NUHUN  y4ebHO-
MeToaudeckoro komnsiekca «Cdepbl» No acTpoHoMun, ydebHunka «ActpoHomusay» ana 10, 11
kKnacca obueobpasoBaTenbHbiX YydpexaeHun astopa: B.M. YapyruHa, wusgatenscrtsa
«lMpceeweHne» 2017r. MNMporpamma npegycmaTpuBaeT nU3yvyeHMe acTpOHOMUKM Ha Gas3oBOM
YpOBHe cpeaHero obuiero obpasoBaHus.

Paboyas nporpamma paccuumtaHa Ha 35 4vacoB (35 Hegenb no 1 yyebHomMy 4yacy B
Hegento) B 10 knacce. 7 uioHa 2017 roga nognucaH npuka3 MuHuctepcTBa obpasoBaHus u
Haykn Poccuinckon ®depepaumm Ne 506 «O BHeCeHUM U3MeHeHUn B dredepasibHbIn
KOMMOHEHT rocyaapCTBEHHbIX oObOpa3oBaTernbHbIX CTaHOAPTOB  HavanbHOro obuiero,
OCHOBHOro obuiero n cpegHero (nonHoro) obuwero obpasoBaHns, YTBEPXAEHHbIN MPUKa3oM
MwuHuctepcTtea obpasoBaHus Poccuickon denepaumm ot 5 mapta 2004 r. Ne 1089». [JaHHbIN
npukas BHOCUT m3amMeHeHuss B 4vacTb || depepanbHoro komnoHeHTa «CpegHee (nosHoe)
obuiee obpasoBaHME»NO BOMNPOCY BO3BpaLlEeHMs B 0bs3aTenbHy0 4YacTb yd4ebHOro nnaHa
npegmeTa «ACTPOHOMMSI».

N3y4eHne actpoHomun Ha 6a30BOM ypOBHE cpeaHero (MonHoro) obwiero obpasoBaHus
HanpaBfieHO Ha OOCTMXKEHNE crnefyowmnx Lenen:

— 0CO3HaHMe MNPUHUUNNANbBHOM POSNiM acTPOHOMMM B MNO3HAHUM (PyHOAMEHTamNbHbIX
3aKOHOB Npupoabl 1 PopMnpoOBaHUS eCTECTBEHHOHAYYHOW KapTUHbI MUPa;

— npuobpeTeHne 3HaHun o chmanveckon npupone HebecHbIX Ten N CUCTEM, CTPOEHUSN
aBonounn BceneHHOW, NPOCTPaHCTBEHHbIX U BPeMEHHbIX MaclwTtabax BceneHHon,
Hanbonee BaXXHbIX aCTPOHOMMUYECKNX OTKPbITUSIX, ONPEOENIMBLLUMX Pa3BUTUE HAYKN U
TEXHVKM;

— OBrafieHMe YMEHUSIMN OOBACHATb BUOAUMOE MOSIOXKEHNE U OBWXKEHNE HEBECHbIX Ten
NpUHUMNaMn onpefeneHnss MeCTOMOSIOKEHUS M BPEMEHW MO ACTPOHOMUYECKUM
oO6beKkTam, HaBblKaMK MPAKTUYECKOro MCMNOMb30BaHUS KOMMbIOTEPHbLIX MPUNOXKEHUI
Ana onpegeneHus Buaa 3Be34HO0 HebGa B KOHKPETHOM MyHKTe And 3afaHHOro
BPEMEHMN;

— pasBuTME NO3HaBaTESNbHbIX WHTEPECOB, WHTENSEeKTyarnbHbIX WU TBOPYECKUX
CnocobHOCTEN B npouecce NpUodpeTeHnsa 3HaHU NO aCTPOHOMUKU C UCMONb30BaHNEM
pPasnNU4YHbIX  UCTOYHMKOB  MHGOPMaUMM U COBPEMEHHBIX  MH(OPMALMOHHBIX
TEXHOMNOMN;

— ¢opMMpOBaHUE Hay4HOr0 MUPOBO33PEHUS;

— ¢opMMpOBaHNE HaBbLIKOB  UCMOSIb30BaHUS  €CTECTBEHHOHAy4HbIX U PU3UNKO-
MaTeMaTUYeCKuX 3HaHWN AN OOBLEKTHOro aHanui3a yCTpoucTBa

— OKpyXawllero Mupa Ha npuMmepe OOCTUXKEHUW COBPEMEHHOW acTPOU3MKK,
aCTPOHOMMUM U KOCMOHABTUKW.

Kak BMOHO K3 NOCTaBMNEHHbIX LUernen, acTpoOHOMMS Mpu3BaHa cTaTb AONA KaKOoro
y4yeHuka 10-11 KnaccoB  npeameToM,  POPMUPYHOLLUM He  TOMbKO  eduHYIo



€CTECTBEHHOHAY4YHY0 KapTUHY MMUpa, HO U NO3HaBaTelbHbIE UHTEPECHI, NHTENNEKTYarnbHble
N TBOpYECKME CNOCOBHOCTU. Henb3st He OTMETUTb BaXKHYO POfib NpeameTa B CTaHOBMEHWUN
rpaxkgaHckom nosnuumM M NaTpuoTUYECKOM  BOCMUTAHUM  BbINYCKHUMKOB  Poccumnckon
depepaumm B pasBuUTUN aCTPOHOMUKM, KOCMOHaBTUKM U KOCMOMWU3MKM Bcerga 3aHumana
nmaupyoLwmne nosnumm B Mupe.

3apava acTpoHOMUK, Kak M nNoboro ectecTBEeHHOHAy4YHOro npegmeTa, u3ydaemoro B
OCHOBHOW LWKONe wunM Ha 6a30BOM YpoOBHE B CcTapwen uwkone, — QopmmpoBaHme
€CTeCTBEHHOHAYy4YHOW rpamMOTHOCTU. EcTecTBeHHOHay4YHasti rpPaMOTHOCTb - 3TO CMOCOOHOCTb
yenoBeka 3aHMMaTb aKTUBHYK TPaKOaHCKyld MO3ULMI0 MO BOMpocaMm, CBSA3aHHbIM C
pasBUTUEM €CTECTBEHHbIX HayK U NMPUMEHEHUEM NX OOCTUXKEHUW, a TaKkKe ero roToBHOCTb
MHTepecoBaTbCA €CTECTBEHHOHAYYHbIMU NOESAMU, 3TO HE CUMHOHMM ECTECTBEHHOHAaY4HbIX
3HaHUN U YMEHWI, a 3HAHUA U YMEHUSA - B ENCTBUN, U HE NPOCTO B AENCTBUKN, a B AENCTBUK
NPUMEHNTESNBHO K pearnbHbIM 3agadvam.

O6was xapaktepmcTuka yyebHoro npegmera.

ACTpOHOMUMSA B POCCUNCKOM LIKOMEe BcCerga paccmaTtpvBanacb Kak Kypc, KOTOpbIN,
3aBepLuas pusnko-maTeMmaTnyeckoe obpasoBaHue BbIMYCKHUKOB CPEeAHEN LUKOSIbl, 3HAKOMUT
MX C COBPEMEHHLIMA MpPEeACTaBfeHUSsMU O CTPOeHuM U 3Bonouun  BceneHHon wn
cnocobcTByeT  QOPMUPOBAHUIO  HAYYHOro  MWUPOBO33peHUsi. B  HacTosduwee Bpewms
BaXXHEMWUMN 3ajadvyaMy  acTPOHOMUM  SABMSKOTCA  POpMUpOBaHWE nNpeacTaBfeHun O
eanHCTBE PM3MYECKMX 3aKOHOB, AEUCTBYLOLWMX HA 3emne 1 B 6earpaHnyHon BceneHHown, O
HenpepbIBHO NPoUCXoAsdLWen 3BOSIIOUMN Hawen nraHeTbl, BCEX KOCMMUYECKUX Ternl U UX
CUCTeM, a Takke camoun BceneHHon.

ACTpOHOMUSA 3aHMMaeT ocoboe MeCTO B CUCTEME eCTECTBEHHOHAYYHbIX 3HAHWW, Tak
Kak OHa 3aTparmBaeT rnyobunHHbIE BOMPOCHI CYLLLECTBOBAHUA YENOBEKA B OKpPYXKaOLWEM MUpe
M B HEW KOHLEHTPUPYKOTCA OCHOBHbIE MPOTUBOpPEYUMs Mexay ObiTmem 4enoBeka W ero
CO3HaHMeM. Ha npoTskeHun TbicayeneTuin acTpoOHOMUS Lwarana B Hory ¢ dounocoduen u
penvrmen, uHgopmaumen, nodvepnHyTon u3 HabnwogeHun 3BeésgHoro Heba, nuTana
BHYTPEHHMIA MWUP YENOBEKA, €ro penunrnosHble npeacraesneHnsa o6 okpyxarouwem mupe. Bo
BCEX APEBHUX (PUNOCOMCKMX LIKONaxX acTPOHOMUS 3aHMMana Bedyllee MecTo. Tak Kak
aCTPOHOMMS HE 3aTparmBarna HenocpeaCcTBEHHO YCMOBUS XNU3HU U OEATENbHOCTM YeNoBeka,
TO NOTPeBHOCTb B Hen BO3HWMKanNa Ha 6osiee BbICOKOM YPOBHE YMCTBEHHOIMO U OYXOBHOrMO
pasBuUTUS 4enoBeka, M MNO3TOMy, OHa Oblna [AOoCTynHa MOHMMAaHUK Y3KOro  Kpyra
obpas3oBaHHbIX Ntoaen.

Bce coBpemMeHHOe ecTecTBO3HaHMe: hn3nka, MaTemaTtuka, reorpapmsa n gpyrme Hayku
— nuTanocb M passuBanocb bnarogaps pasBuUTUIO acTPOHOMUW. [OCTaTOYHO BCMNOMHUTH
MEXaHWKy, MaTemaTU4eckun aHanua, pasBuTble HbIOTOHOM W ero nocrnegoBaTensaMun B
OCHOBHOM AN 06bACHEHUS ABWMXKEHUS1 HebecCHbIXx Ten. COBpPEMEHHble uaen N Teopuu:
obLasa Teopus OTHOCUTENbHOCTU, (PM3MKa ANEMEHTAPHbIX YacTUL, — BO MHOIOM 3MXAyTCS
Ha OOCTUXEHUAX COBPEMEHHOM aCTPOHOMWUW, TakUX ee pasfenioB, Kak acTtpodusnka wu
KOCMOJSIOrusi.

Utobbl npaBuibHO MOHATbL COBPEMEHHOE €eCTeCTBO3HaHWe, Heobxoammo u3y4vaTtb
aCTPOHOMMIO, MPOHM3bIBAKOLLYD €ro 1 nexallyto B ero ocHosax. MHorve cneuwanucrbl
cuuTaloT, 4YTo BOOOLLEe npenofjaBaHMe eCTeCTBO3HAHMS Hago MOCTPOUTb Ha OCHOBE €ro
aCTPOHOMMUYECKUX KOopHeWn. [lo-BuauMmomy, Takou noaxond MO3BOMUT HEe TOSbKO MOBLICUTb
Ka4yeCTBO €CTeCTBEHHO-Hay4yHOro obpasoBaHud, HO M pewwunTb Npobnemy notepu nHTepeca
yyaLLMXCs K U3YYEHUIO eCTECTBEHHbIX HaYK.

Llenv 1 3agavv nsy4eHns acTpOHOMUM.
[Mpn n3y4eHUn OCHOB COBPEMEHHOM aCTPOHOMUYECKOW Hayku nepen yyYaluMucs cTaBsTCA
cnegyowme Lenm:
— MOHATb CYyLJHOCTb NOBCEAHEBHO HAbnogaeMbIX U peaknx aCTPOHOMUYECKNX SABIIEHWUM;
— NO3HAKOMMUTLCH C Hay4YHbIMU MeTo4aMun U UCTopnen nydeHus BeceneHHom;
— nonyyYuTb npeacTaBrieHe O Adenctesum BO BceneHHoMm (uU3MYecKMx 3aKOHOB,
OTKPbITbIX B 3€MHbIX YCITOBUSX, U €OUHCTBE Merammpa u MUKpOMUPa;
— 0oco3HaTb cBOe MecTo B COnHeYHoM cucteme u [FanakTuke;
— OLWYTUTb CBAA3b CBOErO CYLLIECTBOBAHUS CO BCEW UCTOpMeEN aBositounn MeTaranaktuku,




— BblpaboTaTtb CO3HaTENbHOE OTHOLUEHWE K aKTMBHO BHEAPSIEMOM B Hally XW3Hb
acTposiorMm 1 ApYrum OKKyIbTHbIM (930TEPUYECKMM) HAyKaM.

(naBHas 3agavakypca—paaTb Y4YalUMCHA LENoCTHoe npeacTaBneHne O CTPOeHUn U
aBonoumMn  BceneHHowu,packpbiTe nepes HUMW aCTPOHOMUYECKYK KapTUHY Mupa XX B.
OTtctoga cnegyeT, YTO OCHOBHOW yMNoOp Mpu U3YyYEeHUN aCcTPOHOMUK OOSMKEH OblTb caenaH Ha
BOMPOCHLI aCTPOPU3UNKN, BHEFANTAKTUYECKON aCTPOHOMUN, KOCMOFOHUN U KOCMOJTOTUMN.
MecTo y4yebHoro npeameTa B y4e6HOM NnaHe.
M3yyeHne kypca paccumtaHo Ha 35 yacoB. BaxHyi porib B OCBOEHMM Kypca urparoT
NpoOBOAMMbIE BO BHEYPOYHOE BpeMsi COOCTBEHHble HabntogeHus yvawmxcs. Cneuunduka
nnaHMpoBaHus 3TUX HabnaeHUn onpenenseTca AByMsi obctoaTenscTeamn. Bo - nepsblX,
OHMU (3a ncknoveHmem HabnogeHnn ConHua) AOMKHbI NPOBOANTLCS B BEYEPHEE UIN HOYHOE
Bpemsi. Bo-BTOpbIX, 06BbEKTbI, MpUpoAa KOTOPbIX U3y4aeTCa Ha TOM UM MHOM YpPOKe, MOryT
OblTb B 3TO BpeMSA HeAOCTYNHbl Ansa HabnwgeHwn. MNpu nnaHMpoBaHMM HaGMOAEHUA 3TUX
00beKTOB, B 0COBEHHOCTU, NaHeT, HE0OBXO0AMMO YYNTbIBATb YCIOBUSA NX BUOUMOCTN.
dopMbl opraHmMsaumm y4ebHOM OeATENbHOCTU.
— KNnacCHO-ypoYHasa (M3y4yeHue HOBOro, MpakTUKyM, KOHTPOMb, AOMONHUTENbHas paboTa,
YPOKN-3a4E€ThI, YPOKN — 3aLLUNTbI TBOPYECKMX 3a4aHUN);
— vHAMBMAyanbHas W vHAMBMAOYanNuauMpoBaHHasl. [103BONAT  perynupoBaTb  TEM
NPOABMXEHNA B OOYHEHUN KaXKAOro LLUKOSbHMKa CO0Bpa3HO ero CnocobHOCTAM;
— rpynnoBas paboTa. Bo3amoxHa paboTa rpynn yyawmxca no nHaMBMAayanbHbIM 3agaHusaM.
MpepBaputenbHo yuntens dopmupyeT 6nokn obbekToB unm obwmuir 650K, Ha OCHOBaHUU
AEMOHCTpaLUMnM KOTOPOro NpoMcxXoamT obecyxaeHune B rpynnax obwen npobnembl, nnbo npu
HanNU4MM KOMNbIOTEPHOrO Knacca, obcyXaeHne MMHU-3afad, KoTopble SABMSIOTCA COCTaBHOM
YyacTblo obLien y4yebHom 3agayn;
— BHeknaccHas pabora, uccnegoBarenbckas paboTa;
— camocTodaTenbHaa paboTa ydalmxca Mo WU3YYEeHUKO HOBOro Martepumana, oTpaboTke
y4eObHbIX HaBbIKOB W HaBbLIKOB MPAKTUYECKOrO0 MNPUMEHEHUS NPUOOPETEHHBLIX 3HaHWMN,
BbIMONMHEHNE MHAMBMAYaNbHbIX 3a4aHMUIA TBOPYECKOro Xapakrepa.

CopepxxaHue y4yebGHOro npegmeTa, Kypca

BeepeHune (1 yac)

BBeneHue B acTpoOHOMUIO

AcTtpomeTpus (5 4ac)

3Be3gHoe Hebo. HebecHble koopanHaTthl. Bugmmoe asmxenne nnaHet n ConHua.

AswxeHune JlyHbl n 3aTMeHuns. Bpema n kanengapb.

HebecHas mexaHuka (3 4ac)

Cuctema wmupa. 3akoHbl Kennepa paBwkeHuMst nnaHeT. KocMuyeckne CKOpoCTM W
MEeXMNNaHeTHbIE NepeneThbl.

CTpoeHune conHeyHoun cnuctembl(7 yac)

CoBpeMeHHble npencTaBneHuss 0 cTpoeHun u coctaBe ConHeyHonm cucteme. [naHeTa
3emnsa. Jlyha n ee BnusiHne Ha 3emnto. [naHeTbl 3eMHOW rpynnbl. [MNaHeTbl-rnraHThbl.
MnaHeTbl-kapnukn. Manbie Tena ConHeyHon cuctembl. COBpeEMEHHLIE MPEACTaBMEHUs O
npouncxoxaeHnn ConHe4YHom CUCTEMBI.

AcTpodmsnka 1 3Be3gHas acTpoHomus (7 yac)

MeToabl acTpoduandeckmx uccrnegoBaHun. ConHue. BHyTpeHHee CTpoeHue U MCTOYHUK
3Heprum CornHua. OCHOBHLIE XapakKTEPUCTUKKN 3Be3a. bernblie Kapnuku, HEMTPOHHLIE 3BE3AbI,
nynbcapbl W 4YepHble Ablpbl. [BOVHbIE, KpaTHble W nepemMeHHble 3Be3abl. HoBble wn
CBEPXHOBbIE 3BE3bl. DBONIOLMS 3BE3M: POXKAEHME, XKN3Hb U CMEPTL 3BE3[.

MneuHbin MyTb (3 Yac.)

a3 n nbinb B Nanaktuke. PaccesHHble U WwapoBble 3Be3Hble ckonneHnda. CBepxmaccmBHas
YyepHas gbipa B LeHTpe MneyHoro nyTu.

ManakTuku (3 yac)

Knaccudumkaumns ranaktuk. AKTUBHbIE ranakTuUku 1 kBasapbl. CKONMeHUs ranakTuk.

CtpoeHne u apontouunsa BeceneHnHon (2 vac)



KoHeuHoCTb 1 6eckoHeuvHocTb BeceneHHon. Pacwupsitowasnca BeceneHHada.Moaenb «ropsayen
BceneHHoOn» 1 penukToBOE N3nyyeHue.
CoBpeMeHHble npobrieMbl acTpoHOMUK (4 Yaca)
YckopeHHoe paclimpeHne BceneHHonm un TemHas aHeprus. OGHapyxeHue nnaHeT BO3ne
apyrmnx 3sesf. [Nonckn xusHm n pasyma o BceneHHom.

TpeboBaHMA K ypOBHIO NOAFOTOBKM y4allmMxca

— [MonyuuTtb npenctaBneHns O CTPyKType W Macwrtabax BceneHHon u MecTe
YyenoBeka B HEN. Y3HaTb O cpeAcTBax, KOTOpbIe UCMONb3YOT aCTPOHOMbI, YTOObI 3arnsiHyTh B
camMble yaarneHHble yronkm BceneHHon n He TonbKo yBuaeTb HebecHble Terna B HeJOCTYMNHbIX
c 3emMnu guanasoHax OSIMH BOJSIH 3M1IEKTPOMAarHUTHOIO W3fy4eHUsl, HO U Y3HaTb O HOBbIX
KaHanax norny4vyeHus uHopMaumm O HebeCHbIX Tenax C MOMOLWb HEUTPUHHBLIX U
rpaBUTaLMOHHO-BOJTHOBbIX TENECKOMNOoB.

— 3Hatb 0 HabnogaemMoM CRoXHOM ABwKeHun nnaHeT, JlyHbl M ConHua, ux
nHTepnpeTtaumn. Kakyto ponb urpanu HabniogeHus 3atMeHun JlyHbl 1 ConHua B XKU3HU
obLecTBa U UCTOPUS UX HaydYHOro 06bsACHEHMS. Kak Ha OCHOBE aCcTPOHOMUYECKUX SABIIEHUN
nan Hay4YMnncb N3MepaTb BpeMS U BECTU KaneHaapsb.

— 3Hatb, kak bnarogaps pasBuMTUIO aCTPOHOMWUW FOAWN NepeLLnn OT nNpeacTaBrieHns
reoUeHTPUYECKON CUCTEMbI MUPA K PEBOSTIIOLMOHHBLIM NPeacTaBleHUAM refiMoLeHTpUYecKom
cucteMbl Mupa. Kak Ha OcHoBe mnocrnegHen Oblnv OTKPbITbl 3aKOHbI, ynpasnstowime
ABWXXEHMEM NfaHeT, 3aKOH BCEMUPHOIO TATOTEHWS.

— Ha npumepe wucnonb3oBaHMS 3akOHA BCEMWPHOrO  TAFOTEHUS  MOMYyYuTb
npeacTaBneHnsl O KOCMMYECKMX CKOPOCTAX, Ha OCHOBE KOTOPbIX pPacCYMTbIBAKOTCA
TpaeKkTopun MNONETOB KOCMUYECKMX annapaToB K nnaHetam. Y3HaTtb, Kak nposBnseT cebs
BCEMUPHOE TAroTEHME Ha SBIeHnax B cucteme 3eMnsa—IJlyHa, 1 3BOSIIOLNIO 3TON CUCTEMBI B
Oyaywewm.

— 3HaTb O COBpPeEMEHHOM npeacTaBneHnn, o ctpoeHun COnHEYHOW CUCTEMBI, O
CTPOEHUN 3eMnn Kak nnaHeTbl U Npupoge napHUMKOBOro adpdpekta, O CBOMCTBAX MnaHeT
3€MHOW rpynnbl U NAaHET-TMraHToB U 06 nccneaoBaHMAX acTepovaoB, KOMET, METEOPOMAOB
N HOBOTO Kflacca HebeCHbIX Ten KapIMKOBbIX NiiaHeT.

— [MonyyuTb NpeactaBneHne o metogax actTpodPm3nYeCcKnx NccnegoBaHnin U 3akoHax
U3NKK, KOTOPbIE NCMONB3YTCA ANA U3ydeHnss Pr3n4eckn CBOMCTB HEOECHbIX Ten.

— 3Hatb npupogy CornHua 1 ero akTMBHOCTU, KaK COSTHEYHas akTUBHOCTb BIMSIET Ha
KnumaT n uocepy 3emnu, Kak Ha OCHOBE 3aKOHOB (PM3MKU MOXHO paccynTaTb BHYTPEHHEE
ctpoeHne ConHua M kKak HabnogeHua 3a notokamm HeuTpuHo oT CornHua nomornm
3arnsaHyTb B LeHTp ConHua 1 y3HaTb O TEPMOSAEPHOM UCTOYHUKE SHEPTUN.

— 3HaTtb, Kak onpeaensiT OCHOBHblE XapakTEepPUCTUKM 3Be3[ M MX B3aMMOCBS3b
Mexay coboin, O BHYTPEHHEM CTPOEHUM 3Be3[ M UCTOYHUMKAX WX IHEeprum; o Heobbl4HOCTU
CBOWNCTB 3B€3[ 6enbiX KapfMKoB, HEMTPOHHbIX 3BE3A M YEPHbIX AbIP. Y3HaTb, Kak poxaatTcs,
XWUBYT U YMUPAIOT 3BE3bl.

— 3HaTb, Kak no HabnwgeHusaM nynbCcupyloWwmMx 3Be3n uedeug onpeaensatb
paccTosiHMA A0 APYrMX ranakTuk, Kak acTPOHOMbI Mo HabnogeHUAM ABOMHbLIX U KpaTHbIX
3Be3[ onpenensT nx Macchbl.

— [MonyuynTb NpeacTaBneHnsi 0 B3pbiBax HOBbIX M CBEPXHOBbLIX 3BE€3 M y3HATb KaK B
3Be3gax obpasyloTcs TsKeNnble XUMUYECKME INEeMEHTbl. Y3HaTb, Kak YCTpOeHa Hawa
ManakTuka — MneyHbin [yTb, Kak pacnpegeneHsl B HEW pacCesiHHble U LlapoBble 3Be3aHble
CKOMMeHna n obnaka Mexs3Be3gHoro rasa u nbiiv. Kak ¢ nomowbko HabnwgeHun B
WMHpaKpacHbIX fnyyax yaanocb MPOHUKHYTb Yepe3 TOsWy MEeX3Be34HOro rasa v nbiiv B
ueHTp ManakTuku, yBuaeTb ABMXKEHME 3Be3 B HEM BOKPYr CBEPXMAaCCUBHOW YePHOW ObIpbl.

— [lonyunTb npeacTaBneHve O pasfuyHbIX TUMAx ranakTuk, y3HaTb O NPOSBEHUSIX
aKTUBHOCTM ranakTUK W KBas3apoB, pacnpefeneHun ranaktuk B MNPOCTPaHCTBE U
dopMMPOBAHUM CKOMMEHUN N AYENCTON CTPYKTYPbI UX pacnpenesieHuns.

— 3HaTb O CTPOEHUM W IBOMOUUN YHUKAINbHOrO obbekTta BceneHHom B Uerom.
MpocneauTb 3a pa3BMTMEM MPEACTaBMEHNA O KOHEYHOCTU U B6eckoHeuYHocTM BceneHHon, o
byHOaMeHTanbHbIX NapagoKkcax, CBA3aHHbIX C HAMWN.



— [loHATb, Kak n3 HabnaaemMoro KpacHOro CMeLLEHNs B CNeKTpax Aanekmnx ranaktuk
NPULLAM K BbIBOAY O HECTauMOHapHOCTU, paclumpeHun BceneHHon, 1, 4To B MpoLIIOM OHa
Oblfla HEe TONMbKO MAOTHOMW, HO M ropsYer U, YTO HabngaemMoe pPenuKToBoe WU3NyyYeHue
noaTBepXaaeT 3TOT BaXKHbI BbIBOA COBPEMEHHOW KOCMOSIOMUH.

— 3HaTb, Kak OTKPbIfIN YCKOPEHHOE pacluinmpeHne BceneHHom n ero cBsa3bko C TEMHOM
3Hepruen u BCEMUPHOM CUMON OTTalKUBaHUS, NPOTUBOCTOSLLEN BCEMUPHOW CUMe TATOTEHNS.

— 3HaTb 06 OTKPbITUM 3K3OMNNAHET — MNMaHeT OKOMO APYrnx 3Be3 U COBPEMEHHOM
COCTOSIHUM NPOoBieMbl NOUCKa BHE3EMHbIX LMBUNN3ALNA N CBA3W C HUMU.

— YMeTb NpoBOAUTbL NPOCTENLINE acTpOHOMUYECKUe HabnaeHnsa, opueHTUpoBaThbCs
cpean SApkuMx 3Be3q M Cco3Be3aun, U3MepPSATb BbICOThbl 3Be3g M CornHua, onpefenstb
aCTPOHOMMYECKUMM MEeTO4aMu BpeEMs, LUMPOTY M OOMroTy mMecta HabniogeHun, MaMepsitb
AnameTp ConHua 1 n3amepaTb CONHEYHYH akTUBHOCTb U €€ 3aBUCUMOCTb OT BPEMEHW.



