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Pabouyas mporpamma 1o aCTpOHOMHHM COCTaBJIEHA Ha OCHOBE:

- ®enepanbHOro 3akona ot 29.12.2012r. Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

- PaGouas nmporpamma coctaBieHa Ha OCHOBE IPOrpaMMBbl Kypca acTpoHomuu ais 10-11
KJIacCCOB 00111€00pa3oBaTeNIbHBIX yupekaeHui (aBTop B.M. Hapyrun). Metonuueckoe mocooue.
10-11 xmacc «IIpocsemenue» 2017r., B cooTBeTCTBHE ¢ TpeOoBaHUsAMH DeepabHOTO
roCyIapCcTBEHHOr0 00pa30BaTEILHOIO CTaHIapTa 0011ero o0pa3oBaHusl ¢ y4€TOM OCHOBHOM
obpa3zoBarensHOi mporpammbl MBOVY «CIII Nel3» 1 y4eOHOTO 1iiaHa MIKOJbI.

- [Tucema Muno6pHayku Poccun ot 20.06.2017. Ne TC-194/08 «O6 opranuzauuu
U3y4eHHs1 YIeOHOro IpeaMeTa «ACTPOHOMHUS.

[Tporpamma peanuzyercs uepe3 yueOHuk: Actponomusi. 10-11 kmaccer: yue0.ais
o011eo0pa3oBanT.opranusanuii: 6a3oBslii ypoBeHs / B.M. Yapyrun. — M.: I[Ipocsemenue, 2018.
— 144 c. : un. — (Cdepsr 1-11). — ISBN 978-5-09-053903-6. Paccunrana na 34 gaca (17 gyacoB —
10 kmacc, 17 gwacoB — 11 knacc; 0,5 yaca B HEZEI0)

I[Inanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 peaMeTa
JIn4HOCTHBIE pe3y/IbTaThI:

- popMupoOBaHUE YMEHUS YIPABIIATH CBOCH IMO3HABATEIBHOM NEATEIbHOCTHIO, OTBETCTBEHHOE
OTHONICHHE K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO H caMOOOPa30BaHUIO, a
TaKk)ke 0CO3HaHHOMY MOCTPOCHHUIO0 WHINBUAYAIBHON 00pa30BaTeIbHOM NESTEILHOCTH Ha OCHOBE
YCTOMYMBBIX MTO3HABATEIBHBIX HHTEPECOB;

- (hopmupoBaHUe MO3HABATEIHHON U HHPOPMAITMOHHOMN KYIbTYPHI, B TOM YHCIIe HABBIKOB
CaMOCTOSITEIbHON pabOThI C KHUTAMU U TEXHUYECKUMU CPEICTBAMH HH(GOPMAITMOHHBIX
TEXHOJIOTHI;

- popMupoBanue yOKIEHHOCTH B BOBMOXKHOCTH MO3HAHUS 3aKOHOB MPUPOJIBI 1 UX
WCIIOJIH30BaHUS Ha 0J1aro pa3BUTHS YETIOBEYECKOM [TUBUITU3AIINH;

- (hopMuUpOBaHNE YMEHUS HAXOIUTh aJ€KBaTHbIE CIOCOOBI MOBEICHHS, B3aUMOJICHCTBUS U
COTPYAHUYECTBA B Mpoliecce yueOHOH U BHEYPOUHOH J1€ATEIbHOCTH, MIPOSBISATH YBAKUTEIHLHOE
OTHOIIEHHE K MHEHUIO ONIMOHEHTAa B X0/1€ 00CYKJCHUS CIIOPHBIX MPOOIEM HAYKH.

MertanpeamMeTHbie pe3yJabTaThl:

- HAXO/IUTh MPOOJIEMY UCCIIEIOBAHMS, CTABUTH BOIPOCHI, BBIIBUTATh TUIIOTE3Y, PEIaraTh
albTepHATUBHBIE CLIOCOOBI peleH s MpoOeMbl U BBIOUPATh U3 HUX Hanbosee 3 PeKTUBHBIH;

- Ki1accuuuupoBaTh 00BEKTHI UCCIEI0BAHUS, CTPYKTYPHPOBATh U3y4yaeMblil MaTepHal,
apryMeHTHPOBATh CBOIO MO3HIINIO, (POPMYIHPOBATH BHIBOJIBI U 3aKIIOUEHUS;

- AHAJIM3UPOBATHh Ha6J'IIOJIaeMI)Ie SIBIIEHUS U OOBSICHSITE IMPUYKWHBI UX BO3BHUKHOBCHUS

- Ha IPAKTHUKE TOJIh30BATHCS OCHOBHBIMU JIOTHYECKUMHU MTPHEMaMH, METOJaMU HaOJIOICHYS,
MOJEIIUPOBAHUS,

- MBICJICHHOT'O 3KCIICPUMCHTA, IPOTHO3UPOBAHUS,

- BBITIOJIHATD ITO3HABATCIIBHBIC U ITPAKTUYCCKUC 3a1aHUA, B TOM YHCJIC IIPOCKTHLIC,



- U3BJIEKaTh UHPOPMAIINIO U3 PA3IUYHBIX UICTOYHUKOB (BKJIIOYAst CPEJICTBA MAaCCOBOM
uH(pOpMallU U UHTEPHET-PECYPChl) U KPUTUYECKH €€ OIICHUBATD;

- TOTOBUTH COOOIIEHUS ¥ MPE3EHTAINH C UCIIOJIb30BAHUEM MATEPUAIIOB, TIOJNyUYEHHBIX U3
WuTepHeTra U IpyruxX HCTOYHUKOB.

IIpeaMeTHbIe pe3y/ibTaThI:
Ooyuarowuiica Ha 6a3080M yposHe HAYUUMbCA:

* Tlomyuars npeactaBieHHs O CTPYKType U MaciTabax BceneHHol 1 MecTe yeoBeka B
Hell. 3HaHUSAM O CPEJICTBAX, KOTOPBIE UCIIOJIb3YIOT AaCTPOHOMBI, YTOOBI 3arJIsIHYTh B
camble ynaja¢HHble Yrojaku BeeneHHON U He TOJIBKO YBUIETh HEOECHbIE Tefa B
HEJOCTYIHBIX ¢ 3eMJIM JIMara3oHaxX JUIMH BOJIH 3JIEKTPOMArHUTHOTO U3JIy4€HHUs, HO U
y3HaTh O HOBBIX KaHAJIAX MOJy4YeHHs] HHPOPMAIMK O HEOECHBIX TEIaX C MOMOIIBIO
HEUTPUHHBIX U TPABUTAIIMOHHO-BOJHOBBIX TEJIECKOTIOB.

* Ilonumats crnoxkHoe nBuxkeHue mianeT, JIynsl u ConHIla, UX UHTEpPHpPETALUH; KaKylo
poib urpanu HabmroaeHus 3aTMennit JIynsl u CosHIa B )KU3HU OOIECTBA U HCTOPHUIO MX
HAYYHOTO 00bsicHeHHs. Kak Ha OCHOBE aCTPOHOMHUYECKHX SIBICHUH JIIOAN HAYYHITUChH
U3MEPATH BPEMS U BECTU KaJICHAAPb.

® HOHI/IMaTb, KakK 6nar0z[ap;1 Pa3BUTHUIO ACTPOHOMHMHU JIHOJAHW IICPCUIJIN OT IPCACTABICHUA
FeOHeHTpH‘ICCKOﬁ CUCTCMbI MHpPa K PCBOJIOIUMOHHBIM IIPCACTABJICHHUAM
FeHHOHGHTqueCKOﬁ CUCTCMbI MHUDpaA. Kax Ha ocHoBe HOCJ'ICI[HGﬁ ObLIH OTKPBITBHI 3aKOHBI,
YIpaBJIAOIMKUC ABHUKCHUCM IUIAHCT, U MMO3JHCC, 3aKOH BCCMUPHOT'O TATOTCHHA.

e Ha IMPpUMEPEC MCITIOJIB30BAHHA 3aKOHA BCEMUPHOT'O TATOTCHUSA IMOJIy4YaTh IMMPEACTABIICHHUA O
KOCMHUYCCKHUX CKOPOCTAX, HA OCHOBC KOTOPBIX PACCYHUTBIBAIOTCA TPACKTOPUHA MOJETOB
KOCMHUYCCKUX alllapaToB K IIJIAHETAaM. HOHI/IMaTB, KakK MposBJIACT cebs BCEMHUPHOC
TATOTCHHUEC Ha ABJICHUAX B CUCTEMC 3€MJ'I5[-.HYHa, 1 3BOJIFOITUIO 3TOM CHCTEMEI B

Oymyiem.

® COBpeMeHHHM MMPEACTaBJICHUAM O CTPOCHUU ConaeyHoH CHUCTCMBI, O CTPOCHHUU 3emim
KaK IJIAaHCThI 1 IPpUPOJAC MaAPpHUKOBOT'O 3(1)(1)e1<Ta, 0 CBOMCTBax IJIaHET 3€MHOM IpYIIIbI 1
IJIAHET-TUTAHTOB M 00 HCCICAOBAHUAX aCTCPOUIOB, KOMET, MCTCOPOUIOB U HOBOI'O
KJ1acca HEOSCHBIX Te KapJIUWKOBBIX IIJIAHCT.

® HonyanL MMpEACTAaBJICHUEC O METOAAaX aCTpoq)I/IL’uI/ILIeCKI/IX I/ICCJ'Ie)IOBaHI/Iﬁ " 3aKOHax
(I)I/I3I/IKI/I, KOTOPBIC UCITOJIB3YIOTCS JIA U3YUCHUSA (I)I/IBI/I‘-ICCKI/I CBOMCTB HEOECHBIX TEIl.

* V3naBatb npupoay CoslHIIa U €70 aKTUBHOCTH, KaK COJIHEYHAsI aKTUBHOCTD BIIMSET Ha
KJIUMaT 1 Ouocepy 3emin, Kak Ha OCHOBE 3aKOHOB (PU3MKH MOKHO PacCUMTaTh
BHyTpeHHee cTpoeHre ColHIa M KaK HAaOMI0eHUs 3a TOTOKaMu HeUTpuHO oT CosHIa
MOMOIJIN 3arJIsIHYTh B IIeHTp CoJlHIIa ¥ Y3HATh O TEPMOSIEPHOM UCTOYHHUKE SHEPTUH.

* OrmnpenensiTh OCHOBHBIE XapaKTEPUCTHKU 3BE3]1 U MX B3aMMOCBA3b MEXKIY c000ii, 0
BHYTPEHHEM CTPOCHUH 3BE3]] U HCTOUYHUKAX MX IHEPIHH; O HEOOBIYHOCTH CBOMCTB 3BE3]]
OeNbIX KapJIMKOB, HEUTPOHHBIX 3BE3]1 U UEPHBIX JbIp. [loHMMaTh, Kak pOKIAAtOTCs, )KUBYT
U YMHUPAIOT 3BE3BI.

* TlonumaTth, Kak IO HAOIOICHUSM TyILCUPYIONINX 3BE3] eer 1 OnpeaesiTh
paccTosHUS A0 APYTUX TATAKTHK, KAaK aCTPOHOMBI 10 HAOIIOICHUSM JIBOWHBIX U
KPaTHBIX 3BE3]T OMPENEISIIOT UX MACCHI.



* Tlomydars mpeacTaBiIeHUs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3] M Y3HATH KaK B
3BE37aX 00pa3yroTCs THKENbIE XUMUYECKUE DIIEMEHTHI.

* llonumars, kak ycrpoeHa Hama ['anaktuka - Mneunsii [1yTs, Kak pacnpenesieHsl B HEl
paccesiHHbBIE ¥ MApOBbIC 3BE3THBIC CKOTUICHHS U 00J1aKa MEK3BE3THOTO raza u meutu. Kak
C MOMOUIbIO HAOJIIOICHUH B MH(PPAKPACHBIX JIyyaX yJaJloCh IPOHUKHYTh Y€pe3 TOJIIILY
MEX3BE3/IHOTO I'a3a U IIbUIK B LICHTP [ 'alakTUKyU, YBUJETh IBUKEHUE 3BE3] B HEM BOKPYT
CBEPXMACCUBHOM YEPHOM ABIPHI.

* Tlomyuars npeacTaBiIeHUE O Pa3IMYHBIX TUIIAX TATAKTHK, Y3HATh O MPOSIBICHUAX
AKTUBHOCTH TaJJaKTUK M KBa3apoB, paclpe/iejICHUU TAIAKTUK B MPOCTPAHCTBE U
(GbOopMUPOBAHUY CKOIUICHUH U SIYEUCTON CTPYKTYPBI UX paclpeieeHHs.

*  3HaHUAM O CTPOCHUH U HBOJIOIMH YHUKAJIHHOTO 00beKTa BeeneHHoi B meaom.
[TpocneanTs 3a pa3BUTHEM MIPEICTABICHUNH O KOHEUHOCTH M OecKOHEeYHOCTH BeeneHHo,
(6] (bYHILaMeHTaJH)HI)IX ImapajJoKcax, CBA3aHHbIX C HUMMU.

* IlonumaTtp, Kak U3 HAOIOAAEMOr0 KPAaCHOI'O CMELICHHUS B CIIEKTpaX AANEKUX TaJakTHK
IPULLUTY K BBIBOJlY O HE CTALlMOHAPHOCTH, PacIIMpeHnn BeeneHHoH, U, 4To B IPOILIOM
oHa ObLJIa HE TOJIBKO IUIOTHOM, HO ¥ TOpAYeH H, 4TO HaOJII0JaeMOe PEIMKTOBOE
U3JIy4YeHUe MOATBEPKIAET ATOT BaXKHBIN BBIBOJI COBPEMEHHOM KOCMOJIOTHH.

* IloHumaTte, KaK OTKPBUIM YCKOPEHHOE pacluupeHue BCeneHHOoM U ero CBA3bI0 ¢ TEMHON
SHEprued ¥ BCEMUPHOU CUIION OTTAJIKMBAHUS, IPOTUBOCTOSIILENR BCEMUPHON CHIIE
TATOTCHUS.

*  3HaHHAM 00 OTKPBITHUU 3K30IIJIAHCT - TINIAHCT OKOJIO APYTUX 3B63,Z[ U COBPEMCHHOM
COCTOSAHHH HpO6J’ICMI>I IIOMCKa BHE3CMHBIX III/IBI/IHI/ISaHI/Iﬁ " CBsA3U C HUMU.

* Hayuurtbcs npoBOAUTH NPOCTEHIIINE ACTPOHOMHYECKHE HAOIIOIEHUS, ODUEHTUPOBATHCS
Cpelu SIPKUX 3BE3]] U CO3BE3IUN, U3MEPSTH BHICOTHI 3BE3/1 U COJHIIA, ONPENEaTh
ACTPOHOMHUYECKUMHU METOJaMH BpeMs, IIIUPOTY U JIOJITOTY MecTa HabJI0IeHUH, U3MEPATh
nuametp CoJlHIIa U U3MEPSITh COIHEYHYIO aKTUBHOCTD U €€ 3aBUCUMOCTh OT BPEMEHH.

* Hcnonp3oBathk KapTy 3BE3AHOTO HeOA JUIl HAX0KJEHUS KOOPANHAT CBETHIIA;

*  BrIpaxkars pe3ynpTaTsl U3BMEPEHHM U PacUETOB B €IMHULIAX MeXayHapOAHON CUCTEMBI;

Odyuarowuiica na 6a3060m ypogHe NOJIYUUM 603MONHCHOCHIL HAYUUMbCA .

* IIpuBoauTH MpHUMEPHI MPAKTUYECKOTO UCIIOJIB30BAHUS ACTPOHOMHUYECKHUX 3HAHUM O
HEOECHBIX TeNax U UX CUCTEeMaXx;

e Pematsp 3aaa4u Ha IPUMCHCHUE N3YYCHHBIX ACTPOHOMHNYCCKUX 3aKOHOB,

*  OcyIiecTBIATh CAMOCTOSITENIbHBIN MOMCK MH(POPMAIINN €CTECTBEHHOHAYYHOTO
COJIep’KaHus C UCIOIb30BaHUEM Pa3IMYHbIX HCTOYHUKOB, €€ 00paboTKy U
IpeJCTaBIeHNE B Pa3HbIX popMax;

* Bnagerh KOMIETEHIUAMU: KOMMYHUKATUBHOU, peIeKCUBHON, IMYHOCTHOTO
CaMOpa3BUTHUS, IIEHHOCTHO-OPUEHTAIIMOHHOMN, CMBICJIO-TIONCKOBOH, U TPO(heCCHOHATLHO-
TPYIOBOTO BBIOOPA.



Conep:xanue yueOHOI0 npeamera
BBenenune B acTpOHOMMIO.

CmpoeHue u macuimadwl BC€JZ€HHOZZ, U Co6pemMerHbvle HAOI00EHUS.

Kaxkne Tena 3anonsstor Beenennyro. KakoBbl MX XapakTEpHbIE pa3Mepbl U paCCTOSIHUS MEXKIY
Humu. Kakue ¢pusndeckue yclioBus BCTpeyaroTcst B HuX. Beenennast pacmmpsiercs. [ e u kak
paboTaroT camble KpYIIHbIE OITHYECKHE TesecKoIbl. Kak acTpOHOMBI HecieyroT raMMa-
usiydenue Beenennoil. YTo yBuen rpaBUTalliOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

ActpoMmerpus.

36é30H0€ Hebo u suOUMOe 08UNCEHUE HEeDECHbLX C8EMULL.

Kaxkwue 3B&31161 BX0sT B co3Be3aust Opuona u Jlebenst. CosiHile TBUKETCS MO SKIUITHKE.
[Tnanetsl coBepatoT netieodpaznoe npmwxkeHue. Hebecusle koopanHatel UTo Takoe HEOECHBIN

9KBaTOp U HeOecHbIN MepuanaH. Kak cTposiT SKBaTOpUAIbHYIO CUCTEMY HEOECHBIX KOOPIUHAT.
Kak cTposiT rOpH30HTaIbHYIO CUCTEMY HEOECHBIX KOOPIMHAT.

Buoumoe osuorcernue nianem u Connya.

[TeTneobpa3zHoe NBUKEHUE MIIAHET, MOMATHOE U MPSMOE BUKEHHUE IIIAHET. DKIUITHKA,
30/IMaKkanbHbIe co3Be3aus. HepaBHoMepHOe aBukeHre CoHIa 1O SKIUITHKE.

JHeuorcernue JIynol u 3ammenus.

®a3pl JIyHbI 1 CHHOIUYECKUI MECSI, YCIOBUSI HACTYIICHHUS! COJITHEYHOTO Y JTYHHOTO 3aTMEHHU.
[Touemy mpoucxoasT coHeuHbIe 3aTMeHUsA. Capoc U MpecKa3aHus 3aTMEHUH.

Bpems u xanenoape.

3BE3IHOE U COJTHEUHOE BpeMs, 3BE3/IHBII U TPOIINYECKUH roj1. Y CTPOMCTBO JIYHHOTO U
COJIHEYHOT' 0 KajieHaaps, npo0iaeMsl uxX corjacoBanus KOmuaHcKuil 1 rpuropuaHcKuit
KaJICHJIapHu.

HebGecnas mexaHuka.

FeﬂuoueHmpuquKaﬂ cucmema mupa.

ITpencraBnenus o crpoeHnH COTHEYHOM CUCTEMBI B aHTUYHBIE BPEMEHA U B CPEHEBEKOBBE.
I'ennoneHTpryUeckas cucTeMa MHUpa, 10Ka3aTeIbCTBO BpalleHus 3emiin BOKpyr ConHua.
[Tapannakc 3837 U oNpesieNeHne pacCTOSIHUS 0 HUX, ITapCekK.

3axonwvt Kenaepa.

OtkpeiTue .Kemmepom 3akoHOB ABMkeHUs M1aHeT. OTKpbITHE 3aKO0HA BeceMUpHOro TAroTeHus
u 00001mEnHbIe 3aKkonbl Keriepa. OnpeneneHre Macc HEOECHBIX Te.

Kocmuueckue cxopocmu.

Pacuérbl mepBoil 1 BTOPOH KOCMHYECKON CKOpOCTH U X (pusmdeckuit cMpici. [lonér FO.A.
["arapuHa BOKpyT 3eMJIH 110 KpyroBoi opOuTe.

Meoicnianemuvie nepenémeoi.

IlonsATHE ONTUMANIBHOM TPACKTOPHUH IOJIETA K IIaHeTe. Bpems 1os€ra K IU1aHeTe U JaThl
CTapToOB.



JIvna u eé srusanue na 3emiio.

Jlynnsiii penbed u ero npupoza. Ilpunusnoe B3anmoneiicteue Mmexay JIyHoi u 3emnéii.
Vnanenue Jlynsl ot 3emin u 3ameasienue BpauieHus 3emid. [peneccus 3eMHOM ocH U
npe/BapeHre paBHOICHCTBUH.

CTpoeHHe COTHEYHOI CUCTEMBI.

Cospemennvie npeocmasnerus o Coaneunou cucmeme.

CoctaB CosiHeuHOM cucTeMbl. [11aneThl 3eMHOM TPYIIbI U IJIAHEThI- TUTAHTHI, UX
npuHIMNUaabHbIe pasnuuusa. O6mako komet Ooprta u [osic Koitnepa. Pazmepsr Ten coHeuHO#M
CHUCTEMBI.

Ilnanema 3emns.

®dopma u pazmepsl 3emin. Bayrpernee ctpoenue 3emin. Ponb mapaukoBoro s dexra B
dbopMHUpOBaHUH KJIMMaTa 3eMJIH.

Ilnanemut 3emnotl epynnoi.

HccnenoBanust Mepkypust, Benepsr 1 Mapca, ux cxoxects ¢ 3emnéid. Kak mapHukoBbIii 3¢ ekt
IpeeT MOBEPXHOCTh 3eMJIN U nieperpeBaet armocdepy Benepsl. EcTb nu sxu3nbs Ha Mapce.
Oodnronus opout crytHukoB Mapca @oboca u Jleiimoca.

IInanemvi-cucaumet.

®usnueckue croiictBa FOnutepa, CarypHa, Ypana u Henryna. Bynkanudeckas nesTeIbHOCTh
Ha cnytHuke FOnuTepa Mo. [Ipupoaa xone BOKpYT MIIaHET-TUTAHTOB.

Ianemuvi-kapauku u ux ceoucmed.

Manvie mena Conneunou cucmemoi.

[Tpupona u nBrxeHue acreponioB. Cnenuduka ABMKEHUS IPYNN acTepou 0B TpOsSHIIEB U
I'pexos. IIpupona u nemwxkenue komet. [losic Koiinepa u O6mako komet Oopta. [Ipupona
METEOPOB U METEOPUTOB.

Memeopuvl u memeopumui.

[Tpupona nagaromux 38€3/1, METEOPHbIE TOTOKU M UX paguaHThl. CBA3b MEXKIY METCOPHBIMU
IIOTOKaMU M KoMeTaMu. [Ipupoia KaMEeHHBIX U JKeJIe3HbIX MEeTeOpUTOB. [Ipupoa METEOpPUTHBIX
KpaTepos.

IIpakTuyeckas acrpodusuka u ¢puznka CoaHua.

Memoodwl acmpodusuueckux ucciedosanuil.

VY CTpoiCTBO U XapaKTEPUCTUKU TEIECKONIOB pepakTOpoB U pe(IeKTOPOB. Y CTPONCTBO
PauoTeNeCKONOB, PAAHOUHTEPHEPOMETPHI.

Connye.

OcHoBHbIe xapakTepucTukn ConHia. OnpeneneHue Macchl, TEMIIEPATYPbl 1 XMMHUYECKOTO
coctaBa Comnaia. Ctpoenne conHeuHor arMochepnl. CoTHeUHas aKTUBHOCTH M €€ BIIUSTHUE HA
3emutio u 6uochepy.

Buympennee cmpoenue Coanua.




Teopetnueckuii pacy€T Temreparypsl B ieHTpe ConHIa. S nepHblid HCTOUHUK SHEPTUU U
TEPMOSIIEPHBIE PEAKLIUK CUHTE3a TeIUs U3 BOJIOPO/1a, IEPEHOC d3Hepruu u3 nentpa ConHua
HapyXXy, KOHBEKTHBHAs 30Ha. HeUTpHHHBIN Teneckon u HaOII0IeHUs TOTOKA HEUTPHHO OT
CounHiza.

3BE3abI.

OcHrosHble xapakmepucmuxu 36€30.

OnpeneneHre OCHOBHBIX XapaKTEPUCTUK 3BE3/I: MacChl, CBETUMOCTH, TEMIIEPATYPHI U
XUMHYECKOTo cocTaBa. CriekTpasibHas Kiaaccudukaius 3BE31 U e€ GU3nIeCKue OCHOBBI.
JnarpaMmma «CreKTpajibHbIA KJIACC» — CBETUMOCTD 3BE3/1, CBSI3b MEXKIY MACCOM M CBETUMOCTBIO
3BE3/I.

Buympennee cmpoernue 36€30.

CTpOCHI/Ie 3B€3/1bl TJIaBHOM MOCIIE0BATEIHbHOCTH. CTpOCHI/Ie 3BE3]] KpaCHBIX 'MI'aHTOB U
CBCPXTUT'aHTOB.

benvle kapauku, HeumpoHHble 36€30bl, NYIbCAPbL U YEPHBLE ObIDbI.

Crpoenue 3BE37 OenbIX KapiauKOB M Mpees Ha UX mMaccy - npeaen Yanapacekapa. [lynbcapst u
HelTpoHHBIE 3BE3/bI. [Iprpoaa 4€pHBIX IbIp U UX TapaMeTpHhI.

ﬂ@OﬁHble, KpAamHbvle U nepemerHvle 36€300l.

Halmronenus MBOWHBIX U KpAaTHBIX 3BE3/1. 3aTMEHHO-TIEpeMEHHbBIE 3BE3 b1, OmpeiesieHue Macc
IBOMHBIX 3BE3 . [lynbcupyromye nepeMeHHble 3BE3/1bl, KpUBbIE U3MEHEHUs OJecka eden.
3aBUCHUMOCTh MEX]ly CBETUMOCTBIO U MIEPUOJIOM Mysbcauuil y uedenn. Llegennnr - Masgku Bo
BcenenHo, 1o KOTOpPBIM ONPENEIIIOT PACCTOSHUS A0 JAIEKUX CKOIUIEHUHN U TAIAKTHK.

Hoebvie u ceepxrosuie 36€300bL.

XapakTepUCTUKH BCTIBIIIEK HOBBIX 3BE3/1. CBS3b HOBBIX 3BE3/1 C TECHBIMU JIBOMHBIMU
CUCTEMAaMH, COJIepKallliMU 3Be31ly Oenblii Kapiuk. [lepeTekanue BemecTBa U s/1€pHbIN B3pbIB HA
MOBEPXHOCTHU Oenoro kapiauka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/Ibl. XapaKTEPUCTUKU
BCIIBIIIEK CBEPXHOBBIX 3BE3/. [ paBUTAIIMOHHBIN KOJUIAIC OEJIOro Kapjiuka ¢ Maccon
Yanzapacekapa B COCTaBe TECHOW JBOMHOM 3BE3/bI - BCIBIIIKA CBEPXHOBOW IIEPBOTO TUIIA. B3phIB
MacCHBHOM 3B€3/Ibl B KOHIIE CBOEH IBOJIIOLINHU - B3PBIB CBEPXHOBOI BTOporo tuna. Habntonenue
OCTAaTKOB B3PbIBOB CBEPXHOBBIX 3BE3L.

Deonrouust 36E30: poacoerue, HCU3Hb U CMepPmb 36€30.

Pacuér npoaoIKUTEIbHOCTH JKU3HU 3BE3]] pa3HOM MACCHI Ha TJIABHOM ITOCJIEI0BATEIbHOCTH.
Ilepexo B KpacHbIE THTAHThI M CBEPXTUTAHTHI ITOCIIE HCUYEpIIaHus Boaopoaa. CrioKoWHast
SBOJIFOIUS MaJIOMaCCUBHBIX 3Bé3)1, n FpaBI/ITaIII/IOHHHﬁ KOJIIaIIC 1 B3pPBIB C O6pa30BaHI/IeM
HEUTPOHHOMW 3BE€3/Ibl MJIM YEPHOM IBIPbl MACCUBHOM 3B€3/1bl. OnIpeesieHue Bo3pacTa 3BE3THBIX
CKOIUIEHUH U OTAENBHBIX 3BE3/] U ITPOBEPKA TEOPHUH IBOJIFOLIUH 3BE3 .

Muneunsrii ITyTs.

La3z u nouw 6 I araxmuxe.




Kak o0pa3yrorcst oTpaxarenbHble TyMaHHOCTU. [Touemy cBetsiTes nuddysnsie Tymannoct. Kak
KOHIEHTPUPYIOTCS Ia30BbIC U MbLJIEBbIE TYMAHHOCTH B [ anakTuke.

Paccesnunvie u wwaposwie 36€30HblEe CKONJICHUA.

HaOGnronaemble CBOMCTBa paccessHHBIX 3BE3AHBIX CKomIeHnil. Habitoqaemble cBoicTBa IapOBBIX
3BE3/IHBIX CKOIUIeHUH. Pacnipenenenue u xapakrep ABM)KEHUS cKoIuleHui B ["anakTuke.
Pacnpenenenue 3BE311, ckoruleHuil, ra3a u nsuiM B ['anakruke. CBepxMaccuBHas 4€pHas AbIpa B
neHrpe ["anakTuku 1 kocMuyeckue aydu. IHpakpacHble HaOIOAEHUS ABUKEHUS 3BE3/1 B
neHtpe ['anakTuky u oOHapykeHHe B HeHTpe ["alakTHKN CBEpXMaCCUBHOM YEPHOM BIPHI.
Pacuér napamerpoB cBepxMaccuBHOM 4€pHOI bIpbl. Habmto1eHnss KOCMUYECKUX JIy4el U uX
CBSI3b CO B3pbIBAMHU CBEPXHOBBIX 3BE31.

Lanaxmuxu.

Kak knaccudunupoBanu rajakTuku mo Gpopme u kamepToHHas Auarpamma Xao6na. CoiicTBa
CIUPATBHBIX, SJUIMIITUYECKUX U HEMPAaBUIBHBIX TalakTUK. KpacHoe cMmelienne B CeKTpax
TaJIAKTUK U ONPE/ICIICHUE PACCTOSIHUS 0 HUX.

3akon Xabbaa.

BpameHHe rajakTukK U TEMHas MaTrepus B HUX.

Axmuesnble carakmuku u Keasapbol.

HpHpOIla AKTUBHOCTHU T'AJIAKTUK, paAUOTAJIAKTUKH U B33HMOHCﬁCTByIOHIHG TaJIJaKTHUKU.
HeoOrruHbIE CBOMCTBA KBa3apoOB, UX CBA3b C AApPaMH I'dJIAKTUK H aKTUBHOCTBLIO ‘lépHHX AbIp B
HUX.

Cronnenus 2anaxKkmux.

HabumronaeMbie cBOMCTBA CKOIJIEHUH rajlakTHK, PEHTT€HOBCKOE U3y4eHHe, TeMIepaTypa 1
Macca MEXTraJJakTUYECKOT0 ra3a, He00X0JUMOCTb CYIIIECTBOBaHUS TEMHOIN MaTepHUH B
CKOIUIEHHUAX TajakTuK. OIeHKa Macchl TEMHON MaTepuu B CKOIUIEHUsX. Sluencras cTpykTypa
pacrpeneneHus TaTlakTUKA CKOIUJIEHUH TaJlaKTHK.

Crtpoenue u 3BoM0ONUA BeesieHHOM.

Koueunocmo u beckoneunocmo Beenennoi - l’lapaaOKCbl KAACCUYECKOU KOCMOIO2UU.

3aKOH BCEMUPHOTO TATOTEHUS U MPEACTABIECHUS O KOHEYHOCTH U OECKOHEUHOCTH BeeneHHOM.
DOTOMETPUUYECKUN MTAPATIOKC U TPOTUBOPEUHS MEXKTY KIACCUISCKUMH MPECTABICHUSIMH O
cTpoeHnu Beenennoii u HabmonenusMu. Heo6xoauMocTs npuBiedeHus oOuiei rTeopun
OTHOCUTEIIHOCTH JIJI MMOCTpOoeHus Mmojiesid Beenennoii. CBsI3b MEXAY Fr€OMETPUUECKUX CBOKCTB
npoctpaHcTBa BeeneHHol ¢ pacipeieieHueM U ABUKEHUEM MaTEepUU B HEH.

Pacwupsrowascsa Beenennas.

CBs3b cpeiHEN TUIOTHOCTH MAaTEPUH C 3aKOHOM PaCLIMPEHUS U T€OMETPUUECKMMU CBOMCTBAMHU
Bcenennoii. EBknuaosa u HeeBKinaoBa reometpus Beenennoii. Onpenenenue paguyca u
Bo3pacta Becenennoii. Mopnens «ropsiueit Beenennoit» u penukroBoe nznyuenust OdpazoBanue
XUMHUYECKHUX dJIEMEHTOB BO Beeneruoii. O0wuinune remus B0 BeeneHHON 1 HE00XOQUMOCTh
00pa3zoBaHMs €ro Ha paHHHUX dTarax 3BoJonun Beenennoit. Heo6Xxo1uMocTh HE TOTBKO
BBICOKOM IUIOTHOCTH BEIIECTBA, HO U €r0 BBICOKOM TEMIIEpaTypbl HA pAaHHUX JTarax 3BOJIOLNN



Bcenennoil. PenmukToBoe U3inydeHrne — U3IydeHre, KOToOpoe 0CTajaoch BO BeeneHHoit ot
ropsYero U CBEPXIUIOTHOIO COCTOSIHUS MAaTEPUM HA PAHHUX dTanax KU3HU BceneHHoM.
Habmiogaembie cBOWCTBA PENIUKTOBOTO M3Iy4eHus. [loueMy He0OX0AUMO MpHUBIICYEHUE 0OIIIEH
TEOPHH OTHOCUTEIBHOCTHU AJIsl IOCTPOEHUs Mojienu BeeneHHoil.

CoBpeMeHHbBIE TPOOIEMBbI ACTPOHOMMH.

Yckopennoe pacwupenue Bcenennoti u méunas QHEPUAL.

Habmonenus cBepXxHOBBIX 3B€31 | THIa B Janékux rajJakTUKax U OTKPBITUE YCKOPEHHOTO
pacimupenust Becenennoil. OTKpbITHE CHIIBI BCEMUPHOTO OTTANIKMBaHUs. TEMHas sHEpIrust
yBeJIMUMUBaeT Maccy BeeneHnHoi o mepe e€ pacmupenus. [pupona cunsl BcemupHoro
OTTaJIKUBaHUS.

Obnapyorcenue naarnem 603jie 0py2ux 36€30.

Habumronenus 3a qBuKeHHEM 3BE3]] U OIIPEIEIICHNUS MAacC HEBUAUMBIX CITyTHUKOB 3BE3 /L,
BO3MYILAIOLIUX UX IPAMOJIMHENHOE IBHKeHUE. MeTo1bl 00Hapy KeHus 3K301u1aHeT. OneHka
YCIIOBHI Ha MOBEPXHOCTAX dK3011aHeT. [1orck 9K301U1aHeT ¢ KOM(POPTHBIMH YCIOBUSAMH JIJIS
JKU3HU Ha HUX.

Toucku dicusuu u pasyma 60 Bcenennoil.

PasButHe npeacraBieHU O BOSHUKHOBEHHMH U CYIIECTBOBAaHUY KU3HU BO BeeneHHOM.
CoBpeMeHHbIE OLIEHKH KOJIMYECTBA BEICOKOPAa3BUTHIX IUBMIM3aluil B ['anaktuke. [loneiTku
O0OHapy’KeHHs! ¥ OCBUIKM CUTHAJIOB BHE3EMHBIM LIUBUIIN3ALIUS.

TemaTuueckoe mjaanupoBanue. (35 4acon)

BBenenue B acrpoHomMuio (2 4) .

[{enb u3ydeHust JTaHHOM TEMBbI - TO3HAKOMUTD YYalUXCsS ¢ OCHOBHBIMHM aCTPOHOMHUYECKUMU
o0BbeKTaMu, 3anoJHAIMMEI Beenennyto: mianeramu, ConHIEM, 3BE31aMU, 3BE3THBIMU
CKOIUICHHUSIMHU, TaJJaKTUKAMHU, CKOTUIEHUSIMU TaJlaKTUK; PU3NYECKUMHU MPOLIECCaMH,
IIPOTEKAIOIIMMHU B HUX U B OKPY’KaIOIEM UX IIPOCTPAHCTBE. YUalrecs: 3HAKOMSTCS C
XapaKTEepHbIMU MaclITabaMM, XapaKTepU3yIOIIUMH CBOMCTBA ATUX HEOECHBIX Tell. Takxke
NPUBOJATCS CBEJICHHS O COBPEMEHHBIX ONTUYECKUX, MHPPAKPACHBIX, PAANO-, PEHTIT€HOBCKUX
Tesieckonax u oocepparopusix. Takum o0pa3omM, ydaruecs: 3HaKOMATCS C TEMH HeOECHBIMU
TeJIaMU U 00BEKTaMM, KOTOPbIe OHU B AajbHENIIEM OyAyT MOAPOOHO U3y4yaTh Ha yPOKax
aACTPOHOMHUHU.

Actpomerpus (5 ).

Llenbro n3yueHus JaHHOM TeMBbl - (OPMUPOBAHUE Y YUALIUXCS O BUJE 3BE3THOrO Heoa,
pa3OueHun ero Ha CO3BE3/IMsI, MHTEPECHBIX OOBEKTAX B CO3BE3AMIX U MU(DOJIOTHH CO3BE3HIA,
pa3BUTHN aCTPOHOMHUH B aHTHYHBIE BpeMEHA. 3a/iaua yJalluxcsl IpoCiIeIUuTh, KaK EPEXO0]] OT
OpPHUEHTAIUH 10 CO3BE3IUSIM K UCIIOIb30BAHNIO HEOECHBIX KOOPANHAT MTO3BOJIMII B
KOJIMYECTBEHHOM OTHOLIEHUH U3Yy4aTh BUJIMMBbIE IBUKEHUS Tell. Takke 1eNblo sBIsieTcs
u3ydeHue Bugumoro aerxeHust ConHua, JIyHbI v IaHET ¥ HAa OCHOBE 3TOTO - MOIY4YEeHHE
MPEJICTABICHUS O TOM, KaK aCTPOHOMBI HAYUMIIUCH TIPECKA3bIBATh 3aTMEHUS; TIOTyUCHUS
IpeJICTaBICHUs 00 OJHON M3 OCHOBHBIX 3aJ]a4 aCTPOHOMMUH C APEBHEHIINX BPEMEH - U3MEPEHHUH
BPEMEHU U BEJICHUM KaJICHJAPs.



Heb6ecnasa mexanuka (4 4).

[{enb u3ydeHust TEMBI - pa3BUTEE MPEACTABIECHUHN O cTpoeHUH COJIHEYHON CUCTEMBI:
TEOLICHTPHUYECKAs U IeJIUOLICHTPUYECKUE CUCTEMBI MUpPa; 3aKOHbI Keruiepa 0 IBUKEHHUHU IIIaHET
U Ux 00001meHre Hpl0TOHOM; KOCMHUYECKHE CKOPOCTH U MEKIUIaHETHbIE NEPEIETHI.

Crtpoenue CosiHeuHoii cucremsl (7 4.)

L{enb u3ydeHus TEMBI - OJYYUTh Ipe/icTaBiIeHne 0 cTpoeHnr CONHEYHOW CUCTEMBI, H3YYUTh
buznueckyro npupoay 3emid u JIyHbl, IBJI€HHS IPHUIMBOB U MPELIECCUU; TIOHATH (QU3HYECKUe
OCOOCHHOCTH CTPOCHHUS IIJIAaHET 36MHOM TPYIIIbI, IAHET-TUTAaHTOB U IJIaHET-KAPJIMKOB; Y3HATh
00 0COOEHHOCTSIX MPUPOABI U IBUXKEHUS aCTEPOHIOB, MOTYYUTh 00IIKE IPEICTABICHUS O
KOMeTaX, METeopax U METEOPHUTAaX; y3HATh O Pa3BUTHUU B3TJISI0B HAa IPOUCXOXKICHUE
ConHEeYHOM CUCTEMBI U O COBPEMEHHBIX MPECTABICHUAX O €€ MTPOUCXOKICHHH.

AcTtpodu3uka u 3Bé3aHast actpoHomus (9 ).

Llenp n3yyeHHs TEMBI - OJYYUTh IPEJCTABICHHUE O PA3HBIX THIIAX ONTHYECKUX TEJIECKOIIOB,
panuoTenecKkonax 1 MeTojax HaOIroIeHUH ¢ MX TOMOIIbIO; O METOAAX U pPe3ysbTaTax
HaOmroneHuil CosHIa, ero OCHOBHBIX XapaKTEPUCTUKAX; O IPOSIBICHUSIX COTHEYHON aKTUBHOCTH
U CBSI3aHHBIX C Hell mpolieccax Ha 3emie U B buocdepe; 0 TOM, Kak aCTpPOHOMBI Y3HAIHN O
BHYTpeHHEM cTpoeHnH COoJIHIA U KaK HAaOJI0JIeHNs COJTHEYHbIX HEUTPUHO MOATBEPAUIIN HAIIN
npejcTaBieHus o npoueccax BHyTpy CoIHILA; HOTYYUTh NpeACTaBIeHUe: 00 OCHOBHBIX
XapaKTepUCTHKaX 3BE3]l, UX B3aMMOCBSI3U, BHYTPEHHEM CTPOCHUU 3BE3]1 Pa3JIMUHBIX TUIIOB,
HOHATH MPUPOAY OCNBIX KapJIUKOB, HEUTPOHHBIX 3BE3/ U UEPHBIX ABIP, Y3HAThH KaK ABOHHBIE
3BE3/1bI IOMOTAIOT OIIPENEIUTHh MACCHI 3BE3]1, a MyJIbCUPYIOLIUE 3BE3/1bI — PACCTOSIHUS BO
BcenenHoii; mony4nTh NpeacTaBlIeHUE O HOBBIX U CBEPXHOBBIX 3BE3/1aX, y3HATh, KaK )KUBYT U
YMHPAIOT 3BE3/BI.

Mueunsbiii [IyTs - Hama IN'anakTuka (3 v).

Llenp n3yyeHue TeMbl - OAYUUTh NpezcTaBieHue o Hamei ["anaktuke - Mneunom [lytu, 06
00BEKTax, €€ COCTABIAIOLINX, O PACIpeIeICHNH Ta3a U MbUTM B HEH, paCCESHHBIX U MIaPOBbIX
CKOIUICHUSIX, O €€ CIIMPaJIbHON CTPYKTYpE; 00 MCCIeI0BaHUH €€ LIEHTPaJIbHBIX 00acTel,
CKPBITBIX OT HAC CUJIBHBIM IOIJIOIIEHUEM Ira30M U IBUIBIO, a TAKXKE O CBEPXMACCUBHON YEPHOU
JbIpe, PACIOI0KEHHON B CaMOM LieHTpe | anakTuku.

I'anakTuku (3 4).

[lens M3y4eHuUst TEMBI - TOJIYIUTh IPEICTABIICHUE O PA3JIMYHBIX TUITAX TAIIAKTHK, 00
OTIPEICTICHUN PACCTOSIHUM 10 HUX 10 HAOJIIOICHHUSM KPACHOTO CMEIICHUS JIMHUI B UX CIIEKTPaX,
1 0 3aKOHEe Xa00J1a; 0 BpaIlleHNH TaJJaKTUK U CKPBITONH TEMHOM MAacChl B HUX; MTOTYIUTh
MIPEICTAaBICHUE 00 aKTUBHBIX TAIAKTUKAX M KBa3apax U 0 GU3MUECKHUX MpoIieccax,
MPOTEKAIOIINUX B HUX, O PACIPEACIICHUH TalakTHK U UX CKOIUIEHUH BO BceneHnHou, o ropsiueM
MEXKTaJIaKTUYECKOM ra3e, 3aIllOJHSIOIMMM CKOIIJICHUS TaJaKTHK.

Ctpoenue u 3BoM0NuA Beesiennoii (3 ).



L{ens M3y4eHHs TEMBI - TTOTYYUTh IIPEICTABICHUE 00 YHUKAIBHOM 00BeKTe - BeeneHHoit B
1IEJIOM, Y3HATh KaK peniaeTcs BOIPOC O KOHEYHOCTH WM OECKOHEYHOCTH Beenennoil, o
napagoKcax, CBI3aHHBIX C 3TUM, O TEOPETHUECKUX MOJOKESHUAX 0OIIEH TeoprH
OTHOCHUTEJIBHOCTH, JIEJKALUX B OCHOBE IIOCTPOCHUS KOCMOJIOTHYECKUX MoJiesel BeenenHoi;
y3HaTh Kakue HaOJIr0IeHUS IPUBEIIN K CO3JIaHHIO paciuupstomieiics moaenu BeenenHoi, o
paauyce U Bo3pacre BcesleHHON, 0 BBICOKOW TeMIIepaType BEIEeCTBA B HAYAJIbHBIE IIEPUO/IbI
XKHU3HU BCeneHHoi u 0 mpupoze peTuKTOBOTO H3IIyYeHHs, O COBPEMEHHBIX HAOII0IEHUSIX
YCKOPEHHOT0 paciupeHus BeeneHHou.

CoBpemMeHHbIe IPOOJIEeMbI acCTPOHOMHUM (3 4).

Ilenp n3ydueHuss JaHHOW TEMBbI — IT0Ka3aTh COBPEMEHHBIE HAIlpaBJIeHUs U3y4eHus BeelleHHou,
pacckaszath 0 BO3MOYKHOCTH OIPEAEICHUS PACCTOSHUH 10 FaJIaKTUK C TOMOIIIBIO HAOII0JeHU I
CBEPXHOBBIX 3BE3/1 U 00 OTKPBHITUM YCKOPEHHOTO paciuupeHus BeenenHoil, o poiau TéMHoN
SHEPIUU U CUJIbl BCEMUPHOI'O OTTAJIKMBAHUS; YYalllMecs MOIydaT MpeicTaBieHue 0o
9K30IUIaHETaxX U MOUCKE HK30IUIAHET, OJIaronpHUsTHBIX IS )KU3HU; O BO3MOXKHOM YHCIIE
BBICOKOPA3BUTBIX IUBMUIIM3ALMM B Halel ["anakTuke, 0 METoAax NOUCKaxX )KU3HU U BHE3EMHBIX
UBWIIN3ALUHN 1 IPOOIeMax CBSI3M C HUMH.

TemaTHuyeckoe MJIAHNPOBAHHE

Ne /1 | HasBanue temsbl Kou. yacos

Bsenenne

AcTtpomeTpus

HebOecHast mexaumka

Crpoenune CoaHEUHON CUCTEMBI

Actpodusuka u 3BE31HAST ACTPOHOMUS

Mie4uHbli Ty Th

lanmaktuku

Crpoenue u 3Bonmonus Beenennoi
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