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HOACHUTEJIBHAA 3AIINCKA

Hacrosimas pabodast mporpamma pa3zpadotana Ha ocHOBe IIporpaMmer miist oOmeoOpa3oBaTenbHbIX yuapexaeHnil. dusuka. Acrponomus. 7—11 k. /
coctaButenu B.A.Koposun, B.A.OpioB u npuMepHoii mporpamMmsel 1o ACTpOHOMUU JJisi 0011e00pa30BaTeNbHBIX YUpEXKACHUHN 1o penakiueit B. M.
Yapyruna.—M.: Ilpocsemienne, 2018 B COOTBETCTBUM C OCHOBHBIMM MOJIOKEHUAMU DenepalibHOr0 KOMIIOHEHTa CpeHero odiiero oOpa3oBaHMs,
TpeboBanusaMu OcCHOBHON oOpa3oBaTeNbHOM mporpaMmsl cpeaHero obmero oopazoBanuss MAOY «COI Nel r. Yepusxoscka um. B.V.Ilanay», ¢
yueOHbIM TIaHOM MAOVY «COII Nel r.YepusxoBcka um. B.Y.[lana» (paccmMoTpeHa M yTBep)kKJeHa Ha 3acellaHUU IeJarormuyeckoro coBeTa
05.06.2018 r. (mpoTokosn Ne 14 ot 05.06.2018 r.) u opreHTUPOBAaHA HAa PAOOTY MO y4eOHO-METOAMUECKOMY KOMILIEKTY:
e IIporpammsr:

[Tporpamma st 06meoOpazoBaTenbHBIX yupexaeHnid. @usznka. Actponomus. 7—I11 k. / cocraButenn B.A.Koposun, B.A.OpnoB.— 3-e u3j.,

nepecmotp. — M.: Jlpoda, 2010;

[Tporpamma st o6meoOpa3oBaTenbHbIX yapexxaeHuid. Acrponomust.10-11xi./ cocraBurens B.M.Uapyrun.—M.: [Ipocsemenue, 2018;

e VYueOHuku — ActpoHomus. 10-11 kmacc: yueOHUK a1 00111€00pa30BaTENbHBIX YUpEKIeHUH: 0a30BbIid ypoBeHb / B. M. Uapyrun - 2-e usf.,
ucnpasiennoe. — M.: [IpocBemenue, 2018.

e Meroanyeckue mocoOUs ISl TIeJaroros -
E.K.Ctpayr. Actponomus -11. - M. [poda, 2013.



1. TpeOoBaHusI K YPOBHIO OATOTOBKH y4alIUXCs

B pe3ynomame uzyuenus acmponomuu Ha 6azo060M ypoeHe YUeHUK 00J1HCEH
3HATL/MIOHUMATDL

- CMBICJI TIOHSITHI: TEOLIEHTPUYECKAsl U TEIHOIEHTPUYECKasi CUCTEMa, BUIUMAsl 3BE3/IHAsI BEJIMUYMHA, CO3BE3/IUE, TPOTUBOCTOSTHUS U COCTUHECHHUS
TIJIaHEeT, KOMETa, aCTePOu /I, METEOP, METEOPUT, METEOPOU]I, TNIAHETa, CIyTHUK, 3Be3/1a, CosiHeuHas cucreMa, ["anaktuka, Beenennas, BceMupHoe u
MOsICHOE BPEMSsI, BHECOJIHEUHAs TJIaHeTa (IK30IIaHeTa), CIIEKTpalIbHAs KiIacCU(UKALIMSI 3BE3]], MapalliakCc, peIMKTOBOE u3ny4denue, bompinoit B3peis,
YepHas JbIpa;

- CMBICIT (PU3UYECKUX BEJIMUUH: MMAPCEK, CBETOBOM T'0JI, aCTPOHOMUYECKAs SUHUIIA, 3BE3/THASI BETUUNHA,;

- cMbIca (pru3MYecKoro 3akoHa Xaboua;

- OCHOBHBIE ATaIbl 0CBOEHHUSI KOCMUYECKOTO MMPOCTPAHCTBA;

- TUTIIOTE3bI MPOUCXOKICHUST COTHEUHOU CUCTEMBI;

- OCHOBHBIE XapaKTepUCTUKH U cTpoeHrne CoHIIa, COTHEYHON aTMochephr;

- pa3mepsl ["amakTikuy, mosioxkeHue u nepuo oopamennsi CoJiHIIa OTHOCUTENBHO IIeHTpa [ amakTuky;

YMETH
- IPUBOJUTH ITPUMEPHIL. POJIX aCTPOHOMHUH B PAa3BUTHHN UBUIIM3allH, UCIIOJIb30BaHUA MCTOI0B I/ICCJ'IGI[OBaHI/Iﬁ B ACTPOHOMMHU, PA3JINIHBIX AUAIId30HOB

ANIEKTPOMATrHUTHBIX M3IyUCHUH I MoydeHus nadopmannu 06 o0bekTax BeeneHHoM, moydeHus: acTpOHOMUYECKOH HH(POPMAITUU ¢ TIOMOIIBIO
KOCMHYECKHUX aIlllapaToB U CIEKTPAIbHOTO aHAIKM3a, BIUSHUS COJTHEUHON aKTUBHOCTH Ha 3EMIIIO;

- OMKMCHIBATh U OOBSICHATE: Pa3INiMsl KaJeHAApeH, YCIOBHS HACTYIJICHUSI COJTHEUHBIX U JTYHHBIX 3aTMEHUM, (pa3wl JIyHBI, CyTOUHBIC IBH)KCHHS CBETHII,
MPUYMHBI BOSHUKHOBEHUSI TIPUJIMBOB U OTJIMBOB; MIPUHIIMI IEHCTBHS ONTUYECKOTO TEJIECKOIa, B3aUMOCBS3b (PU3UKO-XUMHYECKUX XapaKTEPUCTHK
3BE3]1 C UCIIOJIb30BAHUEM JTHarpaMMBbl "IIBET-CBETUMOCTD", GPM3HUECKUE IPUUHHBI, ONIPEACIISIONINE PABHOBECHE 3B€3/1, HICTOYHHUK dHEPTHUU 3BE3]T U
MPOMCXOXKACHIE XUMHUECKHX AJIEMEHTOB, KpaCHOE CMEIeHHe ¢ oMok 3¢ dekra Jomnepa;

- XapaKTepu30BaTh 0COOCHHOCTH METOJIOB TIO3HAHUS ACTPOHOMHUHU, OCHOBHBIC AJIEMEHTHI U CBOKCTBA TUTaHET COJIHEYHOH CHCTEMBbI, METOIbI
oTpe/ieNIeHUs] PACCTOSIHUIA U TMHEWHBIX Pa3MepOB HEOECHBIX TeJl, BO3MOKHBIE ITyTH YBOJIIOIMH 3BE3]] PA3IUYHON MaCChl;

- HaXOJIUTh Ha HeOe OCHOBHBIE co3Be3usi CeBepHOro moymapus, B ToM uncie: bonbiras Measenuna, Manas Mensenuna, Bonomnac, JIebenp,
Kaccuones, Opuon; camble sipkue 3Be3/1bl, B ToM unciie: [lonsipHas 3Be3na, Apkryp, Bera, Kanemna, Cupuyc, berensreiize;



- UCII0JIb30BATb KOMIIBIOTCPHBIC MPUIJIOKCHUA MJIA ONIPCACIICHUA TMOJIOKCHHU A COJIHLIa, .HYHBI U 3BC3] Ha HIOGYIO AaTy 1 BpEMA CYTOK JJII JaHHOT'O
HACEJICHHOI'O ITyHKTA;

- UCIIOJIb30BAaTh HpI/I06peT€HHBI€ 3HAaHUA 1 YMCHHS B HpaKTquCKOﬁ JACATCIIbPHOCTH U HOBCGI[HGBHOﬁ KU3HU AJI. IIOHUMAaHUA B3aUMOCBA3HU
ACTPOHOMMHU C APYTMMHU HAyKaMM, B OCHOBC KOTOPBIX JIC)KAT 3HAHUS 11O ACTPOHOMMHU, OTACJIICHUEC €€ OT JLKCHAYK; OLICHUBAHUA I/IH(l)OpMaIII/II/I,
conepsauieiics B cooduenussx CMU, nTepHeTe, HaydHO-TIOMYJISPHBIX CTAaThSX.

2. Copepsxkanue y4eOHOIo npeamMera
BBenenue B aCTPOHOMUIO
Crpoenne u macuradnl BeesieHHOI, U coBpeMeHHbIe HA0II0AeHM.

Kakune Ttena 3amonssitor Bceenennyro. KakoBbl MX XapakTepHble pa3Mepbl M paccTOssHUA Mexay Humu. Kakue Qusmueckue yciaoBHs
BcTpeuaroTcs B HUX. Beenennas pacmmpsercs. ['ie u kak paOoTaroT caMmble KPYIHBIE ONTHYECKHE TelecKombl. Kak acTpoHOMBI UCCIIEqyIOT ramMmma-
n3inydyeHue BeeneHHo. YTo yBUIEIHM TPaBUTALIMOHHO-BOJIHOBBIE 1 HEUTPUHHBIE TEJIECKOIIBI.

AcTpomerpus
3Bé31HO0E He0O ¥ BUIMMOE IBUKEHHE HeOeCHbIX CBETHJI

Kakue 3BE€3ab1 BXxoaaT B co3Be3nusa Opuona u Jlebens. CoinHue aBuxkeTcs 1o skiaunTuke. [lnaHersl coBepiiaoT netiieoOpazHoe JABHKEHHUE.
Hebecubie koopaunaTel. UTOo Takoe HeOeCHBINH 3KBaTOp M HeOecHbI MepuanaH. Kak cTposT sKBaTopuaibHYIO cUCTeMy HeOecHbIX koopaumHaT. Kak
CTPOSIT TOPU3OHTAIBHYIO CUCTEMY HeOecHbIX kKoopauHaT. Bumumoe apmxenue rutanerT u Connua. IletneoOpa3zHoe ABMKEHHE IUIAHET, MOMSATHOE U
MpsIMOE ABMXKEHUE TUIAHET. DKIUNTUKA, 30IMaKkalibHbIe co3Be3aus. HepaBHOMepHOE aBmxkeHne CoJHIA MO SKJIUNTHKE.

JBmwxenue Jlynsl u 3atMenust @aspl JIlyHbI U CHHOAMYECKUUA MECSI, YCIOBHS HACTYIUICHUS COJHEYHOIO M JIYHHOro 3aTMeHui. Iloyemy
MPOUCXOAT COJIHEUHbIEC 3aTMeHus. Capoc M npelcKa3aHus 3aTMEeHU. Bpems u kaneHnaapb 3BE3MHOE U COJIHEUHOE BPEMsi, 3BE3THBIN U TPOIIMYECKUN
roja. YCTpPOWCTBO JYHHOTO U COJTHEUHOTO KaJleHaps, MpoosieMbl ux corjacoBanus KOMMaHCKU ¥ TPUTOPUAHCKHUN KaJICHIApH.

HebecHas mexaHuka
I'esimoneHTpuyeckas cucreMa Mupa

[IpeacraBnenuss o crtpoeHnn COTHEYHONM CHUCTEMBlI B AHTUYHBIE BpPEMEHAa HMB CpPEIHEBEKOBbE. ['eIMOLIEHTpUYecKas CHUCTEMa MUpA,
JI0Ka3aTesbcTBO BpaieHus 3emiu Bokpyr Connna. [lapannakc 3BE311 u onpenenenre pacCTOsAHMS 10 HUX, MTapCeK.

3akonbl Kenuiepa

OtkpeiTue UM.Kermepom 3akoHOB [BrkeHHs 1aHeT. OTKpbeiTHe 3akoHa BcemupHoro Ttsarotrenus u 0000méHHbIe 3akoHbl Kermuepa.
Omnpenenenne Mmacc HeOECHBIX TeTl.

Kocmuueckue ckopoctu
Pacuérbl mepBoii 1 BTOPO KOCMUYECKOU CKOpOCTH U uX pusmdeckuii cmbica. [Tonér FO.A. Tarapuna Bokpyr 3eMiu o KpyroBoi opOuTe.
MeskniiaHeTHbIE MePeTeéThl
[ToHsATHE ONITUMAIBHOM TPAEKTOPUU IOJETA K IUIaHETE. BpeMs nosi€ra K riaHeTe u JaThl CTapTOB.
Jlyna un eé Bausinne Ha 3eMu110



Jlynusriii pensed u ero npupoja. [Ipunuaoe B3aumoeiictBue mexay Jlynoit u 3emnéit. Y nanenue JIyHbl OoT 3eMin U 3aMe/JICHUE BPAIICHUS

3emun. Ilpeneccus 3eMHOM ocH U ITpeIBApEHUE PAaBHOACHCTBUH.
CTpoeHue COTHEYHOM CHCTEMBbI
CoBpemennble npeacrasieHusi 0 CoJiHeYHOH cucreme.

CocraB ConHeuHol cucteMsl. [lnaneTsl 3eMHOM Ipynibl U MIAHETHI-TUTAHTBI, UX NPUHIMNHAIBHBIE paznuuust. O6nako kometr Ooprta u Ilosc

Koiiniepa. PazMepsl T€1 COTHEYHON CUCTEMBI.
Ilnanera 3emus
®opwma u pazmepsl 3emu. Bayrpennee crpoenne 3emun. Poib napaukoBoro sagdexra B GopMupoBaHUH KIMMAaTa 3EMIIH.
IInaneTsl 3eMHON rpynnbl

Uccnenosanus Mepkypust, Benepsl u Mapca, ux cxoxects ¢ 3emnéil. Kak nmapHukoBbsiii 3¢(eKT rpeer noBepXxHOCTh 3eMJIM U MEpPEerpeBacT

atmocdepy Benepsl. EcTb nu sxu3Hb Ha Mapce. OBostonus opout ciiyrHukoB Mapca @oboca u [leiimoca.
IInaHeThI-THraHTHI

®usnueckue cporictBa fOmurepa, CatypHa, Ypana u Henryna. Bynkanuueckas nesrenpHocTh Ha ciytHHke IOnumrtepa HMo. [Ipupona xosen

BOKpYT IUIaHET-TUTaHTOB.
IInaHeTbI-KAPJIMKH U UX CBOMCTBA.
Mausbie Tesa CoTHEeYHOM CHCTEMBI

[Ipupoga u pBwxkeHue actepouaoB. Cneuuduxa ABwkeHHs rpynmna crepougoB TpossHueB u ['pekos. Ilpupoma u ABMKEHHE KOMET.

[ToscKoiinepa u O6mako komet Oopra. [Tpuposa METEOPOB U METEOPUTOB.
MeTeopbl U METEOPHUTHI

IIpupona magaromux 3BE37, METEOPHBIE NMOTOKH U UX paauaHThl. CBA3b MEXKIy METEOPHBIMHU IMOTOKaMU M KoMeTaMu. IIpupona kaMeHHBIX U

JKEJIE3HBIX METeOpUTOB. [Ipupoaa METeOpUTHBIX KPaTEpOB.
IIpakTnyeckas acrpopusnka u pusuka CoJHuA
MeToabl acTpopu3nUecKNX UCCIaeT0BAHUI
VYCTpoiicTBO U XapaKTEPUCTUKHU TEJIECKONIOB pepakTOpoB U pedaeKTOpoB. Y CTPOHCTBO pagHOTENIECKONIOB, paluOUMHTEP(HEPOMETPHI.
Counue

OcHoBHble xapakrepuctuku CosHa. OnpeneneHre Macchl, TeMiepaTypbl U Xxumuueckoro cocraBa CosHia. CTpoeHHe COJTHEUHON aTMOC(EpBHI.

CouiHeuHast akTUBHOCTb U €€ BIMsHME Ha 3eMJIto 1 6rocdepy.
Buyrpennee crpoenue CosiHua

Teopernueckuii pacuér temmeparypbl B LeHTpe ConHua. SInepHbli UCTOYHMK 3HEPTMM U TEPMOSACPHBIE PEAKIMM CUHTE3a TEIus U3

BOJIOPO/1a,liepeHoc 3Hepruu u3 neHrpa CosHLa HapyXKy, KOHBEKTHBHas 30Ha. HelTpuHHbIHM Teneckon u HaOmo1eHust MoToka HelTpuHo oT CojHLa.

3Bé31b1
OcHOBHBIC XapaKTEPUCTHKH 3BE3]1




OmnpeneneHrne OCHOBHBIX XapaKTEPHCTUK 3BE3/: MAcChl, CBETUMOCTH, TEMIIEPATypbl U XUMHUYECKOT0 cocTaBa. CHeKTpaibHas KiIacCUpUKAIHS
3BE371 U €€ (pu3nUecKrue OCHOBHI. /lnarpaMma «CreKTpalibHbINA KIIacc» — CBETUMOCTb 3BE3], CBSA3b MEKY MACCON M CBETUMOCTBIO 3BE3I.
BHyTpeHHee cTpoeHue 3BE3]
CrpoeHnue 3Be3/bl I1aBHOU nociieaoBareabHoCcTu. CTpoeHue 3BE3/1 KpaCHbIX TMTAHTOB U CBEPXTUTaHTOB.
Beable kapJauKu, HeHTPOHHBIE 3BE3/IbI, MY/IbCAPLI U YEPHBbIE ABIPHI
Crpoenue 3BE3/1 O€NbIX KapJIuKOB M Ipesei Ha uX maccy — npenen Yanapa cexapa. Ilynbcapel u HeiiTpoHHble 3BE311b1. [Iprpoaa 4€pHBIX IbIp U UX
rapamMeTpsl.
/IBoiiHbIe, KpaTHbIE U NePpeMEHHbIE 3BE3bI

Habmronenust IBOWHBIX U KpaTHBIX 3BE3]. 3aTMEHHO-TIEpeMeHHbIe 3BE3/1bl. OnpeneneHre Macc IBOMHbBIX 3BE31. [lynabcupytomiye nepeMeHHble
3BE3/bl, KpUBbIE M3MEHEHMs Ojecka medena. 3aBUCUMOCTh MEXIy CBETUMOCTBIO M MepHoioM myibcanuil y nedeua. Ledeunast — masku Bo
BceneHHOM, IT0O KOTOPBIM ONPEAEIIAIOT PACCTOSHUS 10 JAJEKUX CKOIIJICHUN U TAJIAKTHK.

Hogele 1 cBepxHOBBIE 3BE3]1bI XapaKTEPUCTUKH BCIBIIIEK HOBBIX 3BE3/1. CBsI3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU CUCTEMAaMH, COJIEPKALIUMU
3Be3ny Oenbiit kapiuk. [leperexaHue BemiecTBa M SACPHBIM B3phIB Ha MOBEPXHOCTH Oeyoro Kapiuka. Kak B3pbIBaloTCS CBEpXHOBbIE 3BE3BI.
XapaKkTepuCTUKN BCIIBIIEK CBEPXHOBBIX 3BE3N. ['paBUTAlMOHHBIN KoJutanc Oenoro kapiuka ¢ maccoid Yanzapa cekapa B cOCTaB€ TECHOW IBOMHOM
3B€3/Ibl — BCIIBIIIKA CBEPXHOBOM MEPBOro THMA. B3pbplB MacCMBHOM 3BE3[bl B KOHIE CBOEH SBOJIOLMN — B3pBIB CBEPXHOBOW BTOPOrO THIIA.
Habmronenue octaTKoB B3pHIBOB CBEPXHOBBIX 3BE3/. DBOJIONUS 3BE3: POKIECHUE, KU3Hb U CMEPTh 3BE3 PacuéTr nmpoaosnKUTeNnbHOCTH KU3HU 3BE3]
Pa3HOW MaccChl Ha TJIaBHOM IOCJIEN0BATENBHOCTH. [lepexoa B KpacHbIE THTaHTBI M CBEPXTUTAHTHI NOCIE ncueprnanus Boaopoaa. CrioKoMHas SBOIIOLHS
MajJl0 MAacCHUBHBIX 3BE3]l, ¥ TPABUTAIIMOHHBIN KOJUIAIIC U B3PBIB C OOpa30BaHMEM HEUTPOHHOUW 3Be3Abl WM YEPHOW IBIPHI MACCHUBHOMW 3BE3[IBI.
Omnpenenenne Bo3pacTa 3BE3IHBIX CKOIUICHUM U OTIENBHBIX 3BE3]] U POBEPKA TEOPHUHU DBOJIIOLUN
3BE3I.

Mueunblii IIyTh
I'a3 u nbLIb B ['astakTHKe

Kak o0Opa3yrorcs oTpaxkaTtenbHble TyMaHHOCTH. [louemy cBerarcs qud@y3Hble TYMaHHOCTH
Kak KOHLIEHTpUPYIOTCS Ta30BbI€ U NBUIEBbIE TYMAaHHOCTHU B I'anmakTuke.

PaccesiHHBIC M IIAPOBBIE 3BE3AHbIC CKOIJICHUS

HaGnronaemble cBoiicTBa paccessHHbIX 3BE3AHBIX cKomieHMH. HabGmromaemble cBOMCTBa IIapoBBIX 3BE3AHBIX CKOIUIEHMH. Pacnpenenenue u
XapaKkTep JABW)KEHHUsA cKoIuleHui B ['anaktuke. Pacnpenenenue 3B€31, CKOIUIEHUH, ra3a u nplid B ['annaktuke. CBepxmaccuBHas 4€pHas Jbplpa B LIEHTPE
lanakTukn u Kocmuueckue Jyud. MHQpakpacHble HaOmOAEHUS IBMXKEHUsS 3BE3N B IeHTpe [amakTuku M oOHapyxeHHe B LeHTpe ['anmakTuku
CBEPXMACCUBHOMW YE€PHOU JBIPHI.

Pacuér mapameTpoB cBepxmMaccUBHOM 4€pHOIl nbIpbl. HaOmroneHuss KOCMUYECKHUX JIydel U UX CBSI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3 .
I'anakTuku

Kak xnaccuuuupoBaiu rajlakTuky 1no Gopme U kaMepToHHas quarpamma Xao0ma. CBOMCTBA CIMPAbHBIX, SJUTMOTHYECKUX U HENPaBUIIbHBIX

rajlakTuK. KpacHoe cMelieHne B ClieKTpax raJlakTUK U OIIPEJEIEHUE PACCTOSIHUSA 10 HUX.




3akon Xa00J1a
Bpaienue ranaktuk u TEMHas MaTeEpUs B HUX.
AKTHBHbBIE T'UJIAKTUKH U KBa3apbl
[Ipupona akTUBHOCTH TajlaKTUK, PAAUOTATIAKTUKH W B3aMMOJICHCTBYIOIIME TallakTUKU. HeoObIYHbIe CBOICTBA KBa3apoB, UX CBA3b C SApPAMHU
TAJTAKTUKA AKTUBHOCTBHIO YEPHBIX ABIP B HUX.
CKoILIeHNs TaJIaKTHK
HaGmoraembie CBOMCTBA CKOIUICHUH TJIAKTHK, PCHTTEHOBCKOE M3ITydeHHUE, TEMIIepaTypa U Macca MEKTraJlaKTUYECKOro ra3a, He0OX0IMMOCTh
CYIIIECTBOBaHUSI TEMHOM MaTe€pUU B CKOIUICHHMSX TalakTHK. OleHka Macchl TEMHOW MaTepuu B CKOIUICHUSX. Sluencras CTPYKTypa pacrpeiesieHHs
raJlakTUKH CKOIIJIEHUH T'aJIaKTHK.
Crpoenue u 3Bojaronus Beenennoii
Koneunocth u 6eckoHeuHOCTH BeeleHHON — mapagoKchbl KIacCu4ecKoOi KOCMOJIOTHM.
3aKOH BCEMHUPHOTO TATOTEHHUS U MPEJCTABICHUS O KOHEYHOCTH M OeCKOHEUHOCTH BceneHHoil. @oToMETpUYECKUid apaioKC U MIPOTUBOPEUHS
MEXIy KIACCHYECKUMH TIPEACTABJICHUSIMU O CTpoeHHH Bceenennoit u HaOmoaeHusmMu. HeoOXoauMocTs mNpuBIEYEHUsT OOIIEH Teopuu
OTHOCHTEIILHOCTH I MOCTpOeHHsI Mojnenn BceenenHoil. CBsi3b MEXIy T€OMETPUYECKHUX CBOMCTB MPOCTpaHCTBA BceneHHOW ¢ pacmpeneneHueM H
JBIKEHUEM MaTEepUH B HEH.

Pacumpsrwmascs Becenennast

CBsA3p cpeHEl MJIOTHOCTA MATEPUU C 3aKOHOM pPAaCHIMPEHUs U TE€OMETPUUYECKHMMHU CBOWCTBaMHM BceneHHoil. EBKiMIOBa M HEEBKIMIOBA
reomeTpusi Bcenennoit. Omnpenenenue paanmyca u Bo3pacta BcenenHoi.Monens «ropsueir BeeneHHov» u penukToBoe m3imydeHus. OOpa3oBaHue
XUMHUYECKUX AJIeMeHTOB Bo Beenennoit. O6mme renust Bo BeeneHHol 1 HE00X0IMMOCTh 00pa30BaHUs €r0 Ha paHHUX dTanax dBOIIONNU BceeneHHOM.
Heo6xoaumMocTh HE TOJIBKO BHICOKOW TUIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOW TeMIIEpaTyphl HA paHHMX 3Tarax 3BoJOIu Bceenennoit. PenmukToBoe
H3JIy4YE€HHE — U3JIyYCHHE, KOTOPOE OCTAIIOCHh BO BCEIEHHOM OT ropsSiuero U CBEPXIUIOTHOTO COCTOSIHUS MaTEPUU Ha PaHHMX 3Tarnax >KM3HU BceleHHOoi.
HaGnrogaembie cBolicTBa PENMKTOBOTO M3iIydeHHs. [louemMy HEOOXOAMMO TpHUBJICUYCHHE OOIIEH TEOPUH OTHOCHTEIBHOCTH ISl TIOCTPOCHHS MOJCIH
Bcenennoii.

CoBpeMeHHBIE TP00J1eMbl ACTPOHOMNH
YckopenHoe pacuiupenue BeesieHHOM 1 TéEMHAsi JHepPrust

HaGnmrogenuss cBepxHOBBIX 3BE3M | Tuma B Nan€éKux TalaKTUKaX M OTKPBITHE YCKOPEHHOro pacimmpeHus BceemeHHoW. OTKPBITHE CHIIBI

BCEMHUPHOTO OTTaJKMBaHUs. TEMHas 3Heprust yBeanuuBaeT Maccy Beenennoli o mepe e€ pacmmpenus. [Ipupoaa cuiibl BceMUpHOTO OTTaJIKUBAaHUSA.
Oo0Hapy:xeHHe IJIAHET BO3Je APYTrUX 3BE3/1.

Habmronenust 3a nBI)KEeHUEM 3BE3Nl M OMpEAeNieHUsT MacC HEBUAMMBIX CIIYTHHKOB 3BE3]l, BO3MYIIAIOIIUX UX MPSIMOJIWHEHHOE JBHKEHUE.
Metoel oOHapyxeHus sk3oraHeT. OIeHKa ycIoBUN Ha MOBEPXHOCTIX dK30IUIaHeT. [Touck 3Kk30mnaHeT ¢ KOM(POPTHBIMU YCIOBUSIMU IS )KU3HU HA
HUX.

IHouckwm ku3HM U pasyma Bo Beesrennou



PazButue HpCIICTaBJIeHI/Iﬁ O BO3BHUKHOBCHHMHU U CYHICCTBOBAHWU KXU3HU BO Bcenennoii. COBpeMeHHBIC OLCHKHU KOJIMYCCTBA BBICOKOPA3BUTHIX
I_[I/IBI/IJII/IBaI_[I/Iﬁ B 'amakTnke. ITonsITKkn OGH&py)KCHI/IH U IIOCBIJIKM CUTHAJIOB BHE3CMHBIM LITUBUJIN3allUAM.

3. TemaTuyeckoe NJIAHNPOBAHUE

Ne ypoka Tema 3ausiTus, pazaen Kou-Bo A3
yacoB
I'naBa 1. BBenenue B acrponomuio (1 gac)
1 ‘ Crpykrypa u macmtadsl Beenennoii. Jlanexkue rimyounsl BeeneHHO. ‘ 1 ‘ 81,2
I'naBa 2. Acrpomerpusi (5uacoB)
2 3Be3HOE He00. HebecHbIe KOOPIMHATEL 1 §3,4
3 Bumnmoe nermxenne miadget u CorHia. 1 85
4 JIBmwxenue JIyHbI U 3aTMEHHS. 1 86
5 Bpewmst 1 kaneHaaps. 1 87
6 AcTtpomeTpus. 1
I'naBa 3. HebecHasi Mmexanuka (34aca)
7 Cucrema Mupa. 1 88
8 3aKOHBI ABIKECHUS [UIAHET. 1 89
9 Kocmuueckue ckopoct. MexXIIaHETHBIC TTIEPEIICTHI. 1 810,11
I'naBa 4. Ctpoenue cosiHe4YHOM cucTeMbl (7 4acoB)

10 CoBpemennble npeacrasienust Conneunol cucreme. [lnanera 3emisi. 1 8§12

11 [Tnanera 3emuis 1 813

12 JlyHa u ee BIUsTHUE Ha 3eMITIO. 1 §14

13 [InaneTs! 3eMHOM IPyMIIBI. 1 8§15




14 [Inanersi-rurantel. [lnanersi-kapnuku. Mansie Tena ConHeunodt cuctembl. COBpEMEHHBIE 1 §16,17,18
MPECTABICHUS O MPOUCXOKAeHUH COJIHEUHOW CUCTEMBI.
15 AJIMMHHCTPAaTHBHAsl KOHTPOJbHAs padoTa 3a | mosyroaue 1
16 CTpoeHHEe COTHEYHON CUCTEMEI. 1 818
I'maBa 5. Acrpo¢u3uka u 3Be31Has acTpoHoMus (7 yacos)
17 Metoap! acTpo(U3NIECKUX UCCIICIOBAHUM. 1 819
18 Counnre. 1 820
19 BHyTpeHnHee cTpoenune u uCToUHUKH Hepruu CoHIa. 1 8§21
20 OCHOBHBIE XapaKTEPUCTUKH 3BE3]I. 1 8§22
21 benble kapiyku, HEUTPOHHBIE 3B€3/Ibl, MYJIbCAPBI U YEPHBIE JIBIPHI. 1 8§ 23,24
22 JIBoiiHbIE, KpaTHBIE U IEPEMEHHBIE 3BE3/IbL. 1 825
23 HoBeie 1 cBepXHOBBIE 3BE3/IbI. 1 8 26
24 DBOIIOLMS 3BE3] 1 8§ 27
I'naBa 6. Mueunsbliii nyTh (3 yaca)
25 I"a3 u mbUTH B raJakTUKE. 1 828
26 PaccestHabIe 1 apoBBIe 3BE3/IHBIE CKOTIIICHUSI. 1 829
27 CBepxMaccuBHAs YepHas JbIpa B IIEHTPE TATAKTHKU. 1 8 30
I'napa 7. I'anakTuku (3 yaca)
28 Knaccudukanus rajakTuk. §31
29 AKTHBHBIC TAJIAKTHKH U KBa3aphbl. 832
30 CkorieHus rajJakTHK. 1 833
I'naBa 8. CTpoenue u 3BOJIIOLMS BCeJIEHHOI (2 yaca)
31 KonedHoCTh 1 OECKOHEYHOCTh BCEJIICHHON — MapaoKChl KJIACCUYSCKON KOCMOJIOTHH. 8§34, 35
32 Monens ropsiueit BCEJICHHOM U PEIMKTOBOE U3NTyUEHHE. 836
I'naBa 9. CoBpemMeHHbIe P006JIeMbI ACTPOHOMMH (2 4aca)
33 AZIMMHHCTPATHBHAs UTOrOBasi KOHTPOJIbLHasi padoTa 1
34 VYckopeHHOe pacuiipeHre BCeleHHON U TeMHas sHeprus. OOHapy)XeHue MIaHeT OKOJIO JAPYrHX 3Be3]l. 1 § 37,38, 39

O6Hapy>I<eHHe IUIAaHCT BO3JIC APYT'HUX 3BC3 Ilouck XH3HU U pa3ymMma BO BCEIICHHOM.




35

NToroBerii 3ayer.




