MYHIIHIATSHOE BIOJUKETHOE OBIEOBPA30BATEILHOE VUPEKIEHIE
cpeaHsAA 001eodpasoBaTeIbHAA MKoIA Ne40 ropoga HoBomaxTiHcka
HMEHH I'EPOS COBETCKOIO COI034 CMOJIIHBIX BACHTIHA HBAHOBIYA
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PABOYA{ ITPOI'PAMMA

no npeamMetry dCTPDOHOMMHA

(yuebHbIi MpeMeT, KypcC)

ypoBeHb 06111ero obpa3oBanusi - 11 kjacc

OCHOBHOT0 00111er0 06pa3oBaHus
(nauanbHOe 0bIriee, OCHOBHOE 00l1iee, cpe/iHee obIliee C yKa3aHHeM KJiacca)

KOJ/IMUEeCTBO UdCOB 1o rnporpamme - 34

YUHnTe/Ib bopuesa FOmma AekcanpoBHa
(®UO, kareropusi)

nporpaMmMa pa3paboTaHa Ha OCHOBe

paboueii mporpammbl K YMK B.M.YapyruHa: yueGHO-MeTOAuUecKoe
nocobuie B.M.UapyruH - M.: [IpocBelijeHue», 2017.




INIOACHUTEJ/IBHASA 3AIINCKA

Paboyas nporpaMma Kypca « AcTpoHomMusa 1l Kknacc»
paspaboTaHa Ha OCHoBe:

e 3akoHa Poccuiickoii @ezeparuu ot 29.12.2012 roma Ne 273 —D3 «O6 obpa3zoBanuu B Poccuiickoit

defepalyn»;
e [lopsinka opraHu3alMi W OCYILIeCTB/eHUs 00pa3oBaTe/lbHON [eITe/TbHOCTU T10 OCHOBHBIM
ob1jeobpa3oBaTe/lbHBIM TPOrpaMMaM - 00pa3oBaTe/bHBIM TIPOrpaMMaM  HauajibHOTO — 00IIero,

OCHOBHOTO 0011[ero M cpefHero o01iero obpa3oBaHUs, YTBEP)KAEHHOTO TIPHUKa30M MUHHCTePCTBA
nipocseltieHrss PO Ne 115 ot 22.03.2021r;

e denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTe/IbHOTO CTaH/AapTa cpefHero obiero obpa3oBaHus,
YTBEP)KIEHHOTO TTpHUKa3oM MuHucTepcTBa obpa3oBanusi ¥ Hayku P Ne 413 ot 17.05.2012r;

e [IpumepHOii OCHOBHOM o0Opa3oBaTebHOM TIPOrpaMMbI  CpefgHero obmiero obpa3oBaHMS,
ofobpeHHOW permeHueM  (ezepasbHOTO  yueOHO-MeTOAMYECKOTO OO0beAWHEeHUs 10 oOIieMy
obpazoBaHnio (TipoTokos ot 28.06.2016r.Ne2/16-3);

® TlocraHoB/ieHUs1 ['71aBHOTO TrOCYyJapCTBEHHOTO caHWTAapHOro Bpaya Poccutickor ®epepanuu OT
28.09.2020 Ne 28 "OO6 ytBepkgeHuu caHuTapHbix mnpaBun CIT 2.4, 3648-20 "CanurtapHo-
SMUEMHOIOTHYECKWe TpeOOBaHWUS K OpraHu3alusM BOCIUTaHWS W OOyueHWs, OTAbIXa U
03710pOB/IeHUs fieTell U Mosiofiexku” (3apeructprpoBaH 18.12.2020 Ne 61573)

® JlocraHoByieHHMe ['71aBHOTO TOCYJapCTBEHHOTO caHWTapHOro Bpaya Poccuiickoii ®epepaiuu OT
28.01.2021 r. Ne 2 «O6 yTBepKIeHMM caHUTApHBIX TipaBun W Hopm CAHIIMH 1.2.3685-21
«['urueHnueckre HOpMaTHBBI M TpeOOBaHUsI K obecrieueHnto Ge3oracHocTd W (Wv) Ge3BpeJHOCTH
JUis1 4esioBeKa (haKTOpPOB Cpe/ibl 0OUTaHUSI»

¢ OcHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopasosanuss MBOY COIII Ne 40 r.
HogomraxtrHcka umenu ['epost CoBeTckoro coro3a CMolisgHbix Bacuvs ViBaHOBMYA;

Pa3paboTtaHa He ocHOBe paboueii mporpammbl K YMK B.M.YapyruHa: yueOHO-MeTO[UUeCKOe
nocobue B.M.Yapyrun - M.: TIpocseijeHue», 2017.

ITporpammel Kypca actpoHomuu jisi 10—11 kaccoB 0611jeo06pa3oBaTe/TbHBIX YUPeXKeHnH (aBTOp
B.M. Yapyrun). Metoauueckoe niocobue, «IIpocseiienue» 2017 r.

coomeemcmeyem:
e denepanbHOMY I€peUHI0 yueOHMKOB 1Mo yuebHOMY TipeameTy «AcTtpoHomusi» Ha 2021-2022
yueOHbIH rof,.

¢ YuyebHomy miaHy MBOY COII Ne 40 ocHoBHOro 061mero obpa3oBanusi Ha 2021-2022 yueOHbIN
roj,.

¢ Tlonoxenuto o paboueii mporpamme MBOY COIII Ne 40

IlporpaMmma npegycMaTpuBaeT H3ydyeHHe aCTPOHOMHY Ha 6a30BOM ypOBHe CpPe/JHero 001iero
o0pa3oBaHusl.

IlaHHBIN yueOHBIN MpeMeT OTHOCUTCS K CAaMOCTOSITe/TbHOMY KypCy yueOHOTO I/I1aHa LIKOJIbI.
[Tporpamma npejiycMaTprBaeT U3yueHHe aCTPOHOMHY Ha 6a30BOM YPOBHe.

IIporpamma paccunTaHa Ha 34 yaca B roj (1 uac B Hefje/mo).

7 wtons 2017 rozma moamucaH npukas MuHrcTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit Peznepanyin
Ne 506 «O BHeceHMM M3MeHeHUH B (e/iepanbHbIli KOMIIOHEHT rOCyJapCTBEHHBIX 00pa30BaTe/TbHbIX
CTaH/]apTOB HAavya/IbHOT'O 00II[ero, 0CHOBHOIO 00I1[ero U cpefiHero (I0JIHOT0) 0011jero o6pa3oBaHus,
yTBep)K/IeHHbII TipruKa3oM MuHnuctepcTBa obpa3oBanusi Poccutickoit ®epneparyu ot 5 mapta 2004 .
Ne 1089». [laHHBIM NpUKa3 BHOCUT U3MeHeHuUs B uacThb 11 ¢penepanbHoro kommnoHneHnTa «CpejHee
(mosiHOe) 0611ee 0Opa3oBaHKe» TI0 BOMPOCY BO3BpallleHUsI B 00sI3aTe/IbHYIO YacTh yueOHOTo yiaHa
rpegmeTa « ACTPOHOMMUSI».



M3yueHne acTpoHOMUM Ha 6a30BOM ypOBHe cpefjHero (I0/Horo) obirero o6pa3oBaHus HalpaB/eHO Ha
JOCTI)KeHHe CIe[YIOLUX Le/lei:

0CO3HaHKe MPUHLUIKATIBHOW POY aCTPOHOMMY B TIO3HAHUM (PyH/laMeHTaIbHbIX 3aKOHOB MPUPO/bI U
(hopMHpOBaHUs eCTeCTBEHHOHAYYHOU KapTUHbI MUDA;

npruobpeTeHre 3HaHWUM 0 PU3NUYECKOU TIPUPOo/ie HeOeCHBIX Tel U CUCTEeM, CTPOEHUS SBOJIFOLINN
BceneHHOM, MPOCTpaHCTBEHHBIX 1 BpeMeHHbIX MacliTabax BceneHHOM, Hanboee BayKHbIX
aCTPOHOMUYECKUX OTKPBITUAX, ONpeJe/IUBIINX pa3sBUTHEe HAYKU U TeXHUKU;

OBJIaJileHre YMeHUsIMU 00ObsICHATh BUUMOE T10JI0KeHHe U [IBIKeHHe HeOeCHBIX TeJl IPUHLUIaMU
oTpefie/IeHHsI MeCTOTIO/IOXKEeHHST K BpeMeHHU T10 aCTPOHOMUYeCKUM 00BeKTaM, HaBbIKaMU
NPaKTUUYeCKOr0 HMCI0/Ib30BaHMsI KOMIIbIOTEPHBIX MTPUIOXKEHUH /I/1s1 oTipe/iesieHyst Bu/ia 3Be3/iHoro Heba
B KOHKPETHOM ITyHKTe [i/Is1 33/JaHHOT'0 BpeMeHU;

pa3BUTHe NO3HABaTeIbHBIX HHTEPEeCOB, MHTE/IeKTYyalbHbIX ¥ TBOPUYECKHX CIIOCOOHOCTEH B mpoljecce
npruoOpeTeHust 3HaHWH TI0 ACTPOHOMUH C MCII0/THb30BaHUEM Pa3/IMYHBIX UCTOYHUKOB WH(OPMAIy 1
COBpPeMeHHbIX UH()OPMaLMOHHbIX TEXHOJIOIUM;

(hopMUpOBaHUe HAyYHOTO MHPOBO33PEHHNS;

(hopMUpOBaHKe HaBbIKOB MCI10/Ib30BaHNsl €CTECTBEHHO HayYHBIX U (PU3UKO-MaTeMaTUUeCKUX 3HaHUU
A1l 0OBEKTHOTO aHa/IM3a yCTPOMCTBA OKPY KarOIL[ero MUpa Ha MprMepe T0CTHKeHUH COBPeMeHHON
acTpo(r3MKH, aCTPOHOMUH U KOCMOHABTHKHU.

Kak BuIHO U3 OCTaB/IeHHBIX Lie/ied, aCTPOHOMUS NPU3BaHa CTaTh [/ KaXJ0ro yuenuka 10-11
K/1aCCOB MpeIMeTOM, (JOPMUPYIOLIUM He TOJILKO e/JUHYI0 eCTeCTBeHHOHAYUYHYI0 KapTHHY MUpa, HO U
TI03HaBaTe/IbHbIe MHTEPEChl, MHTe/I/IeKTyasIbHbIe ¥ TBOpUeCKHe CcriocooHocTH. Hestb3si He OTMeTHTh
Ba&)XKHYIO POJIb Ipe/iMeTa B CTaHOBJIEHUH TPa’KaHCKOM MO3ULMU Y NaTPUOTUUECKOM BOCITUTaHUU
BBIMTyCKHUKOB — Hallla CTpaHa B Pa3BUTHU aCTPOHOMHH, KOCMOHAaBTHKHU U KOCMO(HM3HKU BCera
3aHMMaJla JIMAUPYHoLYe NO3ULUU B MUpe.

3aj;aya acTpOHOMUY, Kak U JIF0O0ro ecTeCTBEHHOHAYUHOT'O Tpe/iMeTa, H3yuyaeMoro B OCHOBHOM
IIKOJIe WM Ha 6a30BOM ypOBHe B cTapliel 11Kojie, — (OpMHUPOBaHHe ecTeCTBeHHOHayYHOU
rpamMoTHOCTH. EcTecTBeHHOHayuyHast 'PaMOTHOCTb - 3TO CIIOCOOHOCTh yesioBeKa 3aHMMaTh aKTUBHYIO
TPaKAAHCKYI0 TIO3UIIMIO TI0 BOTIPOCAM, CBSI3aHHBIM C Pa3BUTHEM eCTeCTBEHHBIX HayK U PUMeHeHHeM
UX JIOCTIDPKEHUH. A TakKe ero rOTOBHOCTh MHTEPeCOBAThCs eCTeCTBeHHOHAYYHBIMU U/esIMH, 3TO He
CMHOHUM eCTeCTBeHHOHAYYHBIX 3HAaHUM U YMEHUH, a 3HaHWsI U YMEHUsI - B [IeVCTBUU, U He TTPOCTO B
JleliCTBUY, a B /1eMICTBUM NIPUMEHUTE/IbHO K peaslbHbIM 3a/jauaM.



Oﬁmaﬂ XadpPaKTEePUCTHUKA y'-[EGHOI‘O npeaxMera

AcTpoHOMMS B LLIKOJIEe BCeria paccMaTpuBanach Kak Kypc, KOTOPbIW, 3aBepiiast (PU3nKo-
MaTeMaTHueckoe 00pa3oBaHHe BBITTYCKHUKOB CPEe/IHEH IIKOJIbI, 3HAKOMUT X C COBPEMEHHBIMU
TIpe/ICTaB/IeHUsIMU O CTPOEHUH U 3BOJTIOLMK BceneHHOM U criocob6cTByeT hOpMUPOBaHUIO HAyYHOTO
MUPOBO033peHusi. B HacTosiiiee BpeMsi BayKHEMIIIMMU 3aJjJauaMy aCTPOHOMUU SIBJISIIOTCSL (D OpMUPOBaHUe
Tipe/iCTaB/IeHUH 0 eIMHCTBe (PU3NUeCKUX 3aKOHOB, IeHCTBYIOIIUX Ha 3eMyie U B 6e3rpaHUUHON
BceneHnHol, 0 HerpepbIBHO MPOUCXOASIIEN SBOJIIOLIMM Halllel JIaHeThbl, BCeX KOCMUUeCKUX Tel U UX
CUCTEeM, a TakKe caMoil BceneHHOI.

AcTtpoHOMUS 3aHMMaeT 0co00e MeCTO B CUCTEMe eCTeCTBEHHOHAYUHBIX 3HAHWH, TaK Kak OHa
3aTparvBaeT IJTyOMHHBIE BOTIPOCHI CYIL[eCTBOBaHUs UeioBeKa B OKPY)KarolljeM MUpe U B Held
KOHIIEHTPUPYIOTCSI OCHOBHBIE TIPOTUBOPEUHS MeXK/y ObITHEM Ue/ioBeKa U ero co3HaHueM. Ha
TIPOTSPKEHUU ThICSTUeIeTUM aCTpPOHOMMS 111araja B HOTy ¢ ¢unocodueii v penurveid, nHdopMalyen,
TIOUEepITHYTOU U3 HaO/TI0/IeHUH 3BE3AHOTO Heba, TTTaa BHYTPEHHU MHP UeI0BeKa, ero PeJTMrHO3HbIe
nipe/icTaB/ieHyst 00 OKpysKaroieM mupe. Bo Bcex ipeBHUX (UIOCOPCKUX IIKOIaX aCTPOHOMUS
3aHMMara Beflyilee MecTo. Tak Kak aCTPOHOMUS He 3aTparvBajia HerocpeCTBeHHO YC/I0BUS XKU3HU U
JiesiTeNTbHOCTU YeJloBeKa, TO TIOTPeOHOCTh B Hell BO3HHKasa Ha 6osiee BHICOKOM YPOBHE YMCTBEHHOTO U
JYXOBHOTO Pa3BUTHs UesIOBeKa, U M03TOMY, OHa Oblla JOCTYITHA TOHUMAaHHUIO Y3KOTr0 KpyTa
oOpa3oBaHHbIX MH0/lell. Bce coBpeMeHHOe ecTecTBO3HaHUe: U3MKa, MaTeMaTHKa, reorpadus 1
JpyTye HayKu — TMUTAI0Ch U pa3BUBaAIOCh Oaro/iapsi pa3BUTHIO aCTPOHOMUU. [I0CTaTOUHO
BCIIOMHUTb MeXaHUKY, MaTeMaTUUeCKUW aHaiu3, pa3BuTble HbIOTOHOM U ero mocjiefoBaTensiMU B
OCHOBHOM /17151 00bsICHeHUS! IBWKeHUs1 HebecHbIX Tesl. COBpeMeHHbIe HUfied U TeOPUH: 0011jasi TeOpHst
OTHOCUTETbHOCTH, (PM3MKa 3/IeMEeHTapHbIX YaCTUL] — BO MHOT'OM OCHOBBIBAIOTCSI Ha JIOCTW)KEHUSIX
COBPEMEHHOW aCTPOHOMMUH, TAaKUX ee Pa3/e/ioB, Kak acTpOhHU3HKa U KOCMOJIOTHsL. YTOOBI TIPaBU/IbHO
TIOHSITH COBPEMEeHHOe ecTeCTBO3HaHue, He00X0IUMO M3yUaTh aCTPOHOMHUIO, TIPOHM3LIBAIOIIYIO ero U
JIe>Kallyro B ero OCHOBaX. MHOTHe CIeIMaIMCThl CYMTAIOT, UTO BOOOIIe MperoiaBaHue
€CTeCTBO3HaHHS HaZlo TIOCTPOUThL Ha OCHOBE ero aCTPOHOMHUECKUX KOopHel. [1o-BuaumoMy, Takou
TI0/IXO/1 TIO3BOJTUT HE TOJILKO MOBBICUTH KaueCTBO eCTeCTBEHHO - HAyYHOTO 00pa30BaHusl, HO W PEIlUTh
nipobsieMy MOTepy UHTepeca YYalluxcsi K U3y4eHHI0 eCTeCTBeHHbBIX HayK.

HEJ'II/I U 3a/id4Y¥ U3y4YeHUHA dCTDOHOMUHU

[Tpy u3yueHNH OCHOB COBPEMEHHOM aCTPOHOMUYECKOM HayKH Tepe] yYalljuMUCs CTaBsITCS
c/lefyrolye me/am:

TIOHSITH CYIIIHOCTH TTOBCEHEBHO HAa0/IIOZaeMbIX U PeJKUX aCTPOHOMHUYECKUX SIBJIEHUI;
MO3HAKOMUTHCS C HAYUHBIMU MeTO/laMH U UCTOpUel rn3ydeHust BceneHHOM;

TMIOJTyYUTh TIpe/iCTaB/IeHre O JeliCTBUU BO BcesleHHOM (U3MuecKux 3aKOHOB, OTKPBITBIX B 3eMHBIX
YCJIOBUSIX, U eJUHCTBE MeraMrpa U MUKpPOMUDA;

0Co3HaTh CBOe MecTo B COMTHEeYHOI cucTeMe U ["anakTuke;

OLLYTUTh CB$I3b CBOETO CYL[eCTBOBAHUS CO BCEM UCTOpHeH 3BOJOLMK MeTaranakThKy;
BBIPA0OTATh CO3HATebHOE OTHOIIEeHWEe K aKTHBHO BHe/PSIeMOH B HAILly )KU3Hb ACTPOJIOTUX U APYTHM
OKKYJIbTHBIM (330TepUYeCKHM) HayKaM.

I'aBHas 3ajja4ya Kypca — JjaTh yualllMcs LieJIOCTHOe Mpe/iCTaB/IeHre O CTPOeHUU Y SBOIOLIUN
BceneHHol, pacKphITh Nepes; HUMU aCTPOHOMUYECKYH0 KapTiHy Mupa XX B. OTcroja ciiefiyeT, uto
OCHOBHOU yTOp TIPY U3y4eHUH aCTPOHOMMUH JI0/DKeH OBITh CZiesIaH Ha BOTIPOCHI aCTPO(H3HKH,
BHEra/siakTUYeCKOW aCTpPOHOMHUU, KOCMOTOHUU U KOCMOJIOTHH.



MecTo0 yu4e0HOr0 npejMera B Y4e0OHOM IIaHe

M3yueHue Kypca paccuMTaHo Ha 34 yacoB. BakHyr0 poJsib B 0OCBOEHHH Kypca UIParOT MPOBOUMBIE BO
BHEYPOUYHOE BpeMsi COOCTBeHHbIe HaOmoqeHust yuarumxcs. Crierudyika njiaHUPOBaHUS 3THUX
HaOJTF0/IeHUH ompeziesisieTcs AByMsi 00CTOSITe/TbCTBAMU. Bo-TiepBbIX, OHU (3a UCK/TIOUEHHEM
Habroenuit CostHIIA) [O/DKHBI TIPOBO/IUTECS B BeuepHee UM HOUHOE BpeMsi. Bo-BTOPBIX, 00BEKTHI,
TIPHUPOZIa KOTOPBIX U3yYaeTCss Ha TOM WM UHOM YPOKe, MOT'YT OBbITb B 9TO BpPeMsI HE[JOCTYITHbI /151
Habroenuit. [Ipu laHUpoBaHUM Hab/TFOIEHUH 3THX 00BEKTOB, B 0COOEHHOCTH, TI/IaHeT,
HE0OXOIUMO YUHUTHIBATh YC/IOBUS UX BUJUMOCTH.

TPEBOBAHHA K YPOBHIO ITIOAI'OTOBKH YUYAIIINXCHA

[TomyuuTsb NpeficTaB/IeHNs O CTPYKTYpe U MaciiTabax BceneHHolt 1 MecTe yesioBeKa B Heil. Y3HaThb 0
CpefiCTBax, KOTOPbIe UCIOb3YIOT aCTPOHOMBI, UTOOBI 3arJITHYTh B CaMble y/ja/IéHHbIe YTOIKA
BceneHHoii 1 He TOJIBKO yBU/IeTh HebecCHbIe Tesla B HeIOCTYITHBIX € 3eMJIM Jj1arna3oHax Ji/IMH BOH
3/IEKTPOMarHUTHOTO M3/TyueHHs], HO ¥ Y3HaTh O HOBBIX KaHa/aX MoyueHnst HHGQOpMaLMK 0 HebeCHbIX
TeJslax C IOMOLbI HEUTPUHHBIX U IPaBUTALIMOHHO-BOTHOBBIX Te/1eCKOIIOB.

3HaTb 0 HaOJTIOZIAeMOM CJIOXKHOM ZBYKeHUH Ti1aHeT, JIyHel 1 CosHIla, MX uHTeprpeTtaruy. Kakyro
posib urpany HabsoeHust 3atMenuit JIyHsl 1 CoJtHLIa B )KU3HU 00I1{eCTBa U UCTOPUSI X HAy4YHOT'O
o0bsicHeHusi. Kak Ha OCHOBe aCTpPOHOMUYECKHX SIBJIEHHUH JTF0JY HAyYW/IUCh U3MEePSTh BPeMsI U BECTH
KajleH/1aphb.

3HaTh, Kak Oy1aroziapsi pa3BUTHIO aCTPOHOMUH JTFOJY TIePeILTN OT MPeJCTaBIeHHs TeOlleHTPHUUeCKOi
CHCTeMbl MUpa K PeBOJIIOLMOHHBIM Mpe/iCTaB/IeHUsAM re/IMOLleHTpUYeCcKoi crucTemMsl Mupa. Kak Ha
OCHOBe Toc/iejHeld ObI/T OTKPBITHI 3aKOHBI, YTIPABJISIOLME ABYKEHHEM T/IaHeT, 3aKOH BCEMHUPHOTO
TACOTEHUS.

Ha npumepe Ucro/ib30BaHUs 3aKOHA BCEMUPHOIO TATOTEHUS NIO/yYUTh MPe/iCTaB/IeHUs O
KOCMHYeCKUX CKOPOCTSX, Ha OCHOBE KOTOPBIX PACCUMUTBIBAKOTCS TPAeKTOPUU I0JIETOB KOCMUYECKUX
anrapaToB K TUIaHeTaM. Y3HaTb, Kak MpOsB/sieT cebst BCeMUPHOe TIrOTeHVe Ha SIBJIeHUSIX B CUCTEMe
3emnsi—I/IyHa, ¥ 9BOJIIOLIUIO 3TOM cUcTeMbl B OyZyiiieM. 3HaTb O COBPeMEHHOM IIpe/iCTaB/IeHNH, O
crpoeHnH CO/THEYHOM CUCTEMBI, O CTPOEHUM 3eMJIH Kak TJIaHeThbl ¥ IPUpOo/ie TapHUKOBOT0 3 dekTa, o
CBOICTBax IylaHeT 3eMHOM TPYNIIbI Y IJIaHEeT-TUI'AaHTOB U 00 MCCrejoBaHUsIX acTepOr/i0B, KOMET,
MeTeOpPUTOB ¥ HOBOTO KJjlacca HeOeCHBIX TeJ Kap/IUKOBBIX T/IaHeT.

[TosmyunTs npeicTaBaeHre 0 MeTOAax acTpO(U3NUeCKUX UCC/Ie0BaHUM U 3aKOHaX (PU3UKH, KOTOpbIe
WCTIOJTB3YIOTCS [1s1 M3y4deHusl (Pr3uUIecKu CBOMCTB HeOeCHBIX TeJl.

3Hatb nipupogy CoJiHLa U ero akTUBHOCTH, KaK CO/IHeUHasl aKTUBHOCTb BJ/IMsieT Ha KIUMaT U
buocdepy 3emny, Kak Ha OCHOBe 3aKOHOB (PU3MKUM MOXKHO pacCuMTaTh BHyTpeHHee cTpoeHHe CoJHIja
M Kak HabmoieHust 3a MoToKaMy HeWTpUHO oT CosiHIla TOMOIJIM 3ar/IsiHyTh B 1jeHTp CoJiHLa U y3HaThb
O TepMOsiZIepHOM UCTOUYHUKE SHepPruu.

3HaTh, KaK Orpe/e/isitoT OCHOBHbIE XapaKTePHCTHKY 3BE3/] M UX B3aMOCBSI3b MeX/ly co00H, 0
BHYTPEHHEM CTPOEHHH 3BE3[] M NCTOUHUKAX WX SHEPTHH; O HeOOBIUHOCTHA CBOWCTB 3BE37 Oebix
KapJ/IMKOB, HEMTPOHHBIX 3BE3/] U UYEPHBIX JbIP. ¥Y3HaTb, KaK POXKJAKOTCS, )KUBYT U YMUPAOT 3BE3/IbI.
3HaTh, KaK 110 HaOMI0IeHNsIM Iy /TbCUPYIOIIMX 3BE3/ Lieden]] orpeiesisiTh PACCTOSTHUS [0 JPYTUX
rasakTHK, KaKk aCTPOHOMbI 110 Hab/IH0/IeHUSIM IBOMHBIX U KPAaTHBIX 3BE3 OTpe/iesisitoT X MacChl.
ITomyuunTs NpesicTaB/IeHKs O B3pbIBaX HOBBLIX U CBEPXHOBBIX 3BE3/] U Y3HaThb, KaK B 3BE371aX
06pasyroTcs TSHKENnoe XMMUUecKre 3/1eMeHThI.

Y3Hartp, Kak ycTpoeHa Hama ["anaktvika — Mneunsii [1yTs, Kak pacripesiesieHbl B Hell pacCesiHHbIe U
111apOBbIe 3BE3/IHble CKOIIEHHs1 U 00s1aka MeXX3BE3/1HOT0 rasa U nbuid. Kak ¢ nomolipto HabsroieHui
B MH(paKpaCHBIX Jlyuax y/ari0Ch IPOHUKHYTh Uepe3 TOJIIY MeK3BE3/JHOrO ra3a U MbIIU B LIeHTP
lanakTvky, yBUJETh JBYDKEeHHe 3BE37, B HEM BOKPYI CBePXMaCCUBHOU UEPHOM JbIPHI.



[TonyuuTs Tipe/icTaB/ieHNe O Pa3/IMUHBIX TUMAX raJaKTHK, Y3HATh O MPOSIBIEHUSX aKTUBHOCTU
rajlakTHK U KBa3apoB, paclipe/ie/IeHUH rajakTUK B IPOCTPaHCTBE U (POPMUPOBaHUM CKOTJIEHUM U
STUEMCTOM CTPYKTYPbI UX pacrpe/eneHusl.

3HaTh O CTPOEHUHU 1 3BOJTIOLIMM YHUKAIBLHOTO 00beKTa BeeneHHo B Lieniom. [Ipocieauts 3a
Pa3BUTHEM TIPE/ICTABIEHUI 0 KOHEUHOCTU U OecKoHeUHOCTU BceneHHOM, 0 dhyHJaMeHTaTbHbIX
rapajioKcax, CB3aHHbIX C HUMM.

[ToHATk, KaK 13 HabJII0JaeMOTO KPaCHOTO CMeITeHUs B CTIEKTpaX JaNEKUX TalakTHK MPHUIIIA K
BBIBO/IY O HECTAL[MOHAPHOCTH, paclliupeHrH BcesieHHOM, 1, UTO B MPOLIIOM OHa Oblsia He TOJIBKO
TUIOTHOM, HO Y TOpsiueld U, UTO HaOJIr0/jaeMoe PeTMKTOBOEe U3/TyUeHHe MTO/ITBEPKAAeT 3TOT BaXKHbIH
BBIBO/] COBPEMEHHOU KOCMOJIOTUH.

3HaTb, KaK OTKPbLIM YCKOPEHHOe paciivpeHre BcesleHHOM U ero CBSI3bIO C TEMHOW SHepPruen u
BCEMHPHOM CUJION OTTaJIKUBaHUS, MPOTHBOCTOSLLEN BCEMUPHOU CUJIe TATOTEHHSI.

3HaTh 00 OTKPBITUU 3K30IUIaHET — TUIAaHET OKOJIO APYTUX 3BE3/] U COBPEMEHHOM COCTOSTHUM
npob/ieMbl MOMCKa BHe3eMHbBIX LIMBUIU3ALIUN U CBSI3U C HUMHU.



INIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA 110
NTOI'AMOBYYEHMNA B 10 KJIACCE:

[TonyuuTsb NpeficTaB/IeHNs O CTPYKTYpe U MaciiTabax BceneHHolt 1 MecTe yesioBeKa B Heil. Y3HaTh O
CpefiCTBax, KOTOPbIe UCIOb3YIOT aCTPOHOMBI, UTOOBI 3arJITHYTh B CaMble y/ja/IéHHbIe YTOIKA
BceneHHoi 1 He TOJIBKO yBU/IeTh HebeCHbIe Tesla B HeIOCTYITHBIX € 3eMJIM Jj1arna3oHax Ji/IMH BOH
3/IEKTPOMAarHUTHOTO M3/TyueHHs], HO ¥ Y3HaTh O HOBBIX KaHa/aX MoTyueHns HHGQOpMAaLMK 0 HebeCHbIX
TeJslax C IOMOLbI HEUTPUHHBIX U IPaBUTALIMOHHO-BOTHOBBIX Te/IeCKOIIOB.

Y3HaTh 0 HabJIFO/IaeMOM CJI0>KHOM /IBVKeHHUU TuiaHeT, JIyHbl u CosHLIa, ux uHTepripetauyu. Kakyro
posib urpany HabsozeHust 3atMenuit JIyHsl 1 CoJHLIa B )KU3HU 00I1{eCTBa U UCTOPUSI UX HAy4YHOT'O
o0bsicHeHusi. Kak Ha OCHOBe aCTpPOHOMUYECKHUX SIBJIEHHUH JTF0JY HayUW/IUCh U3MEePSTh BPeMsI U BECTH
KajleH/1aphb.

Y3Harhk, Kak O/1arofjapsi pa3BUTHIO aCTPOHOMUHU JIFOAW TIEpPeLUTH OT MPeZCTaB/IeHNs TeOLeHTPUUYeCKOM
CHCTeMbl MUpa K PeBOJIIOLMOHHBIM Mpe/iCTaB/IeHUsIM re/IMOLleHTpUYeCcKol crucTemsl Mupa. Kak Ha
OCHOBe Toc/iejHel ObIT OTKPBITHI 3aKOHBI, YTIPABJISIOLMe ABYKEHHEeM TUIaHeT, U TI03/jHee, 3aKOH
BCEMUPHOI'O TATOTeHUs.

Ha npumepe Ucro/ib30BaHUs 3aKOHA BCEMUPHOIO TATOTEHUS NIO/yYUTh MPe/iCTaB/IeHUs O
KOCMHYeCKUX CKOPOCTSX, Ha OCHOBE KOTOPBIX PACCUMUTBIBAKOTCS TPAeKTOPUU I0JIETOB KOCMUYECKUX
anrapaToB K TIaHeTaM. Y3HaTb, Kak MpOsB/sieT cebst BCeMUPHOe TArOTeHVe Ha SIBJIeHUSIX B CUCTEMe
3emnsi—I/IyHa, ¥ 9BOJIIOLIMIO 3TOM CUCTeMBbI B OyAy1LeM.

Y3HaTh 0 COBPeMeHHOM Mpe/iCTaB/IeHnH, 0 CTpoeHnH CO/THeUHOU CUCTeMBl, O CTPOEHUU 3eMJ/IU KaK
TUIaHeThI U NIPUPO/ie MapHUKOBOro 3¢ (eKTa, 0 CBOMCTBAX IJIaHeT 3eMHOM IPYNIbI U [/IaHeT-TUTaHTOB
1 00 uccej0BaHUsIX aCTepOU0B, KOMET, MeTEOPUTOB M HOBOT'O Kjlacca HeOeCHBIX Tesl KapIUKOBBIX
I/1aHeT.

[TonmyunTh Nipe/icTaB/aeHre O MeTOZax acTPOPU3NUeCKHX UCCIe[0BaHUM U 3aKOHaX (PU3UKH, KOTOPbIe
VICTIOJTB3YIOTCS 151 U3y4yeHusl (pri3nuecKu CBOMCTB HeOeCHbIX TeJl.

¥Y3narts npupoay Co/HIla U ero akTUBHOCTH, KaK COJIHeYHask aKTUBHOCTD BJIMSET Ha KUMaT U
brocdepy 3emmnu, Kak Ha OCHOBE 3aKOHOB (PU3MKH MOXKHO PacCUMTaTh BHyTpeHHee cTpoeHue CosHLa
Y Kak Hab/Mr0/1eHust 3a MOTOKaMy HeUTPUHO OT COJTHITa TIOMOTJIH 3ar/isiHy Th B 1jeHTp CoJTHLIA ¥ y3HATh
0 TepMOSIJlepPHOM UCTOYHUKE SHepruu.

Y3HaTh, KaK OTpe/iesisiFOT OCHOBHBIE XapaKTEePUCTUKH 3BE3/] M X B3aUMOCBSI3b MEX/Y CO00M, 0
BHYTPEHHEM CTPOEHHH 3Bé3[] 1 NCTOUHMKAX MX SHEpPryu; 0 HeoObIYHOCTHU CBOWCTB 3BE3[ OesbIx
KapJIMKOB, HEUTPOHHBIX 3BE3]] U UEPHBIX JbIP. Y3HaTh, KaK POXKAAIOTCS, JKUBYT U YMUDPAKOT 3BE3/IbI.
Y3Hath, Kak 1o HabJII0leHUsIM My/IbCUPYIOLMX 3BE37 Liedens] orpeessiTb PaCCTOSIHUSA 10 APYTUX
raJlakTHK, KaK aCTPOHOMBI TI0 HaOJTFOIeHUSIM IBOMHBIX U KPATHBIX 3BE37 OTIPeessiFOT X MaCChl.
[TosyunTs npefcTaB/IeHUs O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3[] U y3HATh, KaK B 3BE3/1aX
00pa3yroTcs TSDKEble XUMUUYeCKUe 3/1eMeHThI.

Y3Hatb, KaK ycTpoeHa Haia I'anaktrka — Muteunslii [TyTe, Kak pacripefiesieHbl B Hell pacCesiHHble U
I11apOBbIe 3BE3/IHbIE CKOIUIEHNS, 1 00/1aka Me>K3BE3/IHOT0 ras3a v nbuti. Kak ¢ momotrbio Hab/moeHuni
B MH()paKpacHBIX Jlyyax y/ja10Ch IPOHUKHYTh Yepe3 TOJILY MeK3BE3/JHOrO ra3a U IbIIN B LieHTP
["anakTyKY, yBUZIETh ABWKEeHHe 3BE37] B HEM BOKPYT CBEPXMAaCCUBHOW YEPHOU [IbIPHI.

[TosyunTs npefCTaB/IeHre O pa3/IMUHBIX TUIAX Ia/JakTUK, y3HATh O NIPOSIB/IeHUSAX aKTUBHOCTU
rajJakTHK U KBa3apoB, pacIipe/ie/ieHUH rajlakTUK B IIPOCTPAHCTBe U (POPMUPOBAHUHM CKOTIJIEHUH U
STYENCTON CTPYKTYPBI UX pacrpe/ie/ieHusl.

Y3HaTh 0 CTPOEHUH U 3BOJIIOLUY YHUKA/IBHOTO 06bekTa BeesenHoit B 1jesiom. Ilpocieuts 3a
pa3BUTHEM Tpe/iCTaB/IeHHI 0 KOHEUHOCTH U GecKoHeuHOCTH BceneHHoOH, 0 pyHjaMeHTanbHBIX
rapasiokcax, CBsi3aHHbIX HUMMU.

[ToHsTh, KaK U3 Hab/M0jaeMOro KpaCHOTO CMell{eHHsI B CIIeKTpax AaaéKyX rajJakTHK MpUILIY K
BBIBO/Iy O He CTallMOHAPHOCTH, PacIIMpeHny BcesleHHOH, 1, UTO B MTPOLIOM OHA Obla He TOJIBKO
TVIOTHOM, HO U ropsiueil 1, 4To Hab/mojaeMoe PelMKTOBOE M3TyueHHe TIOATBepyKiaeT STOT BaKHbIN
BBIBOJ] COBPEMEHHOU KOCMOJIOTHH.

Y3HaTh, KaK OTKPbIIM YCKOPEHHOe pacllupeHue BceseHHOM 1 ero CBs3bIO C TEMHOM 3Hepruei u
BCEMMPHOM CWJIOM OTTa/JIKMBaHMs, IPOTUBOCTOSALLEN BCEMUPHOU CHJIe TATOTEHUSI.



Y3HaTh 00 OTKPHITUM HSK30TJIaHET — TIJIAaHeT OKOJIO IPYTHX 3BE3/] 1 COBDEMEHHOM COCTOSIHUT
npo06sieMbl MIOMCKa BHE3eMHbBIX LIUBUIM3ALIMI U CBSI3U C HUMM.

HayuuTbCst IPOBOINTD MPOCTEMHIIINE aCTPOHOMUUYECKHe HaO/TIOeH!s], ODHeHTUPOBATbCS CPeiu SIPKUX
3B€3]] M CO3Be3[jUi, U3MepAThb BbICOTHI 3BE€37 U CosHLja, onpeiensaTh aCTPOHOMUYECKUMU MeTOZaMU
BpeMsi, IIUPOTY U AOJTOTY MecTa HaOutoeHuit, n3mepsTb Auamerp CoJTHIIA ¥ U3MepSITh COJTHEYHYHO
aKTUBHOCTb U e€ 3aBUCHMOCTb OT BpeMEeHH.



COJEPXXAHMUE ITPOI'PAMMBbI

BBeenue B actponomuio (1 u)

Crtpoenue u MaciTadbl BeesieHHOH, M coBpeMeHHbIe Hal moAennna: Kakue Teja 3ario/HsIOT
Bcenennyto. KakoBbl X XapaKTepHbIe pa3Mephl M PACCTOSTHUS MeXKy HUMU. Kakue dhusnueckme
YCJIOBHSI BCTPEUAIOTCs B HUX. BeesenHas pacimpsiercs. ['ie 1 Kak paboTaroT camble KPYITHbIE
OTNITUYECKHe TeeCKorbl. Kak acTpOHOMBI UCC/IeYIOT raMMa-u3nyueHue BeesenHoit. UTo yBuzenu
I'PaBUTALIOHHO-BOJIHOBbIE ¥ HEUTPHUHHBIE TeJIeCKOIIbI.

AcTtpometpus (7 1)

3Bé3gHOe He0O0 U BHUMOe BIDKeHHe He0eCHbIX CBeTH/I: Kakue 3BE3/Ibl BXOJST B CO3BE3AMS
OpwuoHa u Jlebess1. ComHile ABUKETCS 10 SKIUINTHKe. [11aHeThl coBepIlatoT reTeobpasHoe
newkenre. HebecHble koopauHaThl. UTo Takoe HebecHbIN 5KBaTOp U HebecHbIl MepruraH. Kak
CTPOSIT SKBAaTOPHA/IbHYIO CUCTeMY HeOeCHBIX KOOp/MHAT. Kak CTpOSAT ropuU30HTaIbHYI0 CUCTEMY
HeOeCHBIX KOOP/IMHAT.

Buaumoe aswkenue niaHer u CosHna: [TetseobpasHoe ABIKeHue I71aHeT, TMOMATHOe U IIpsiMoe
[IB/JKeHNe IIaHeT. JK/IUITHUKA, 30/i1MaKabHble co3Be3usa. HepaBHoOMepHoOe gBrkeHre CoJsiHLa 10
9KJ/IMIITHKe.

JBwxenue JIyno! u 3aTMeHusi: @aspl JIyHbI M CHHOAWYECKUI MeCAL], YC/IOBUS HACTYIIEHUS
COJTHEYHOT'0 U JIyHHOr 0 3aTMeHHH. [ToueMy NpoucxofsT conHeyHble 3aTMeHHs. Capoc U
rpe/icKa3aHusi 3aTMEHUM.

Bpems u KasieHjapb: 3BE3/JHOe U COJIHEUHOe BpeMsl, 3BE3/[Hbll U TPOITMUECKUM rof]. Y CTPOMCTBO
JIYHHOTO Y COJTHEUHOTO KaJieHZapsi, Tpo0ieMbl MX coriacoBanust FOnMMaHCKU ¥ TPUTOpPUaHCKUA
KajleH/lapHy.

Heb0ecHasa MexaHMKa (2 )

I'ennoneHTpHueckas cucrema mupa: [IpencraBnenusi o crpoeHUH COTHEUHOM CUCTEMbI B aHTUUHBIE
BpeMeHa UB Cpe/IHeBeKOBbe. ['esiolieHTprueckas cucTeMa MHUpa, 10Ka3aTebCTBO BpallleHusl 3eMIn
BOKpyr CosHija. [Tapanakc 3B€37 1 onpefiesieHye pacCTOSIHUSA [10 HUX, MapCek.

3akoHbl Kentepa: OTkpbiTHe V. KenyiepoM 3aK0OHOB ABMKeHHs T71aHeT. OTKPbITHE 3aKOHA
BcemupHoro TsaroteHust 1 00061méHHbIe 3aKoHbI Keriepa. OmipesiesieHrie MacC HeOeCHBIX TeJl.
Kocvuueckue ckopoctu: PacuéTel epBoii ¥ BTOPO KOCMUYECKOW CKOPOCTH U UX (DU3UYEeCKUI
cmbics. TTonét FO.A. T'arapyHa BOKpYyT 3eMJ/IH 110 KPYToBO# opOuTe.

MexniaHeTHble nepeérTbl: [loHATHe oNTHManbHOM TPaeKTOPUH M0JETa K I1aHeTe. Bpemsi monéra K
TJIaHeTe U 1aThl CTapTOB.

JlyHa u eé BausiHve Ha 3emu10: JIyHHbI pesbed U ero npupoga. [IpunrBHOe B3auMofelicTBHe
Mexay JlyHou u 3emnén. Y janenue JIyHsl oT 3emu U 3amefijieHre BpalleHus 3emiu. [Ipenieccus
3eMHOM OCH U Mpe/iBapeHre PaBHOJEHCTBUM.

CTpoeHMe COTHEYHOH cucTeMbl (4 9)

CoBpemenHbIe npejcraByieHus 0 CoHeuHou cucreme: CocraB ConmHeuHoM cucTeMsl. [1naHeTsl
3eMHOM TPYTIIBI U TJIaHeThI-TUTaHThI, WX TIPUHLUIHAIbHbIe pa3nuuns. O6sako komet OopTa u Ilosic
Korinepa. Pa3mepsl Ten COMHEUHON CUCTEMBI.

IInanera 3emss: ®opma U pa3mepsl 3emnn. BHyTpeHHee cTpoeHre 3eMu. Pojib TapHUKOBOTO
s¢dekra B hopMUpoBaHUU K/IMaTa 3eMJIU.

Ilnanetsl 3eMHoOM rpynnbi: ViccienoBanvs Mepkypusi, BeHepsl 1 Mapca, Ux CX0XecTb C 3eMIEH.
Kak napHukoBbIii 3¢ (ekT rpeeT MoBepxHOCTh 3eM/Tu U reperpeBaeT atMocdepy Benepsl. EcTb
JKHU3Hb Ha Mapce. OBosmoliyst opouT criyTHUKOB Mapca ®oboca u [etimoca.

ITnanersi-rurantbl: ®usnueckre cBorictBa FOnurepa, CatypHa, ¥YpaHa u HentyHa. Bysikannueckas
JlessTeNIbHOCTh Ha criyTHUKe FOrmrepa Wo. [Ipyuposa KoJsiel] BOKpPYT IJIaHeT-TUTaHTOB.
I1naHeThI-Kap/IMKH U UX CBOMCTBA.

Mansnbie Tesa ConHeuHou cucteMbl: [Iprposa u iBrkeHue acteporoB. Crieliuka ABUKeHUs
rpymm acteporioB TposiHiieB u I'pekos. [Ipupoza u aexenue komet. [Tosic Kotinepa u O6sako
koMeT Oopra. [Iprposa MeTeopoB U MeTeOpUTOB.




Merteops! 1 MeTeopuThl: [Iprposa nazaromuyx 38637, MeTeOpHble TTOTOKU M UX pajuaHThl. CBA3b
MeXX/ly MeTeOpHbIMM MOTOKaMH U KoMeTamu. [Ipypo/ia KaMeHHBIX U Kesie3HbIX MeTeopuToB. [Ipupoza
MeTeOpPUTHBIX KpPaTepoB.

ACTQOQ)I/BI/IKH U 3Be€31HafA aCTPOHOMUA (6u)

MeTtopapb! acTpodu3nyecKHX HCC/Ie0BAHMI: Y CTPOMCTBO U XapaKTepPUCTUKU TeIeCKOIOB
pepakTOpoB U pedIeKTOPOB. Y CTPOWCTBO Pa/jM0Te/eCKONOB, paiMOMHTeP(epOMeTphI.

Counne: OcHoBHbIe XapakTepucTuky CoHia. OnpeeseHre MacChl, TeMriepaTypbl U XUMUYECKOr'0
cocraBa ConHila. CtpoeHue comHeuHou atMocdepbl. CostHeuHasi akTUBHOCTb U €€ BAUsTHUE Ha 3eMJT0
u buocdepy.

BuyTtpennee crpoenue CosiHia: TeopeTuueckuid pacyét Temnepartypsl B LeHTpe ConHLa. AzepHbli
VICTOYHUK 3Hepruu U TepMosiZiepHble peakLiiy CUHTe3a rejlis U3 BO4OPO/a, [IepeHOC SHepruu U3
rienTpa CoJ/HI]a Hapy’Ky, KOHBEKTHBHaAs 30Ha. HeMTPHUHHBIN Tesleckomn U HabJIroieHust TI0TOKa
HeUTpuHO OT CoJHLIA.

OcHoBHBIe XapaKTepUCTUKH 3Bé3/]: Onpe/ie/ieHre OCHOBHBIX XapaKTePUCTHK 3BE3/]: MacCChl,
CBETUMOCTH, TeMIepaTypbl U XMMA4YeCcKoro coctaBa. CriekTpasbHasi KjaaccupuKaLus 3Bé3z U eé
(u3nyeckre 0CHOBBI. [lnarpaMma «CreKTpaabHbIA KJ1acC» — CBETUMOCTD 3BE3/l, CBSI3b MEXK/Y MacCOu
Y CBETUMOCTBIO 3BE3J.

BuyTpenHee ctpoeHue 3Bé3a: CTpoeHue 3Be3/ibl IVIaBHOU 110C/Ie/j0BaTe/IbHOCTH. CTpoeHue 3Bé3]
KpPaCHbBIX TMT'aHTOB U CBEPXTUTaHTOB.

Besble Kap/IMKH, HEHTPOHHBIE 3BEé3/1bI, My/IbCApbl M YépHbIe ABIPHI: CTpoeHMe 3BE37 OesbIx
KapJ/IMKOB U IpeJie1 Ha X Maccy — rnpegien YaHzapacekapa. [lynbcapbl 1 HeUTPOHHBIE 3BE3/b.
[Tpupoza 4épHBIX ABIP U UX NTapamMeTphl.

JiBoiiHbIe, KpaTHbIEe U NepeMeHHbIe 3Bé3AbI: HabmojeHns IBOMHBIX 1 KPaTHBIX 3BE37. 3aTMEHHO-
repeMeHHbIe 3B&3bl. OnpesiesieHre MacC ABOMHBIX 3B€37. [Tynbcupyroljye nepeMeHHble 3BE37bI,
KpUBbIe u3MeHeHUs1 Osecka 1jedensi. 3aBUCHMOCTb MKy CBETUMOCTBIO U NIEPHOZOM MMy IbCaliid y
uedens. Ledeunabr — Masiku Bo BceneHHOM, 0 KOTOPBIM OTIpeieNisiIoT PACCTOSIHUSA /10 JaTEKUX
CKOIJIEeHHU! U rajlakTHK.

Hosrle 1 cBepxHOBBIe 3B€3/bl: XapaKTepUCTUKU BCIIbIIIEK HOBBIX 3B&3/. CBsA3b HOBBIX 3BE3]] C
TECHBIMU /JBOMHBIMM CUCTEMaMH, COJiep>KallliMU 3Be3y Oenblii Kapiuk. [TepeTekaHue BelljecTBa U
siZIepHBIA B3PBIB Ha TIOBEPXHOCTH Oesioro Kapivka. Kak B3pbIBarOTCsI CBepXHOBBIE 3BE3/IbI.
XapaKkTepUCTUKU BCIbIIIEK CBEPXHOBBIX 3BE37. ['paBUTAl|MOHHBIN KoJu1aric 6e10ro Kapjamka ¢ Maccoi
YaHgpacekapa B COCTaBe TeCHOM JJBOMHOM 3Be3/ibl — BCIIbIIIKA CBEPXHOBOM NepBOro tuna. B3peis
MaCCHBHOM 3Be3/[bl B KOHL|e CBO€}i 3BOJIIOLIMM — B3pbIB CBePXHOBOM BTOporo tura. Habmoenve
OCTaTKOB B3pPbIBOB CBEPXHOBBIX 3BE3/,.

JBOJIIOLMSA 3B€3/1: POXK/IeHHEe, )XM3Hb H CMePTh 3Bé3/: PacuéT nposo/sKUTeIbHOCTU JKU3HU 3BE3/,
pasHOM MaccChl Ha IJIaBHOU TOC/Iej0BaTe/IbHOCTHU. Ilepexo/ B KpacHbIe TUTaHThl M CBePXTHUTaHThI
rocsie vcyeprnanus Bogopoga. CrioKolHas 5BOIOLMS MaJIo MaCCUBHBIX 3B€3[], U FPaBUTALIMOHHBIN
KOJI/TATIC ¥ B3PbIB C 00pa30oBaHHeM HEHTPOHHOM 3Be3/Ibl UK YEPHOMU ABIPbI MAaCCUBHOM 3Be3/IbI.
OnpepienieHre Bo3pacTa 3BE3/IHbIX CKOIUIEHUM U OTJe/IbHBIX 3BE37, U IIPOBepKa TeOpPUH SBOIOLIUN
3BE37.

Muieunsiii ITyTh (3 1)

I'a3 u mpu1b B 'amakTuke: Kak 00pa3yroTcst oTpakaresibHble TyMaHHOCTH. [ToueMy cBeTsTCS
IuQdy3Hble TyMaHHOCTH. Kak KOHLIeHTPUPYIOTCS Ta30Bble U MbUIeBble TYMaHHOCTH B ['ajakTuKe.
PaccesinHbBIe U IapOBBIe 3Bé3/{HbIe CKOTUIeHHus: HaOoaembie CBOMCTBA PacCesTHHBIX 3BE3HBIX
ckoruleHuH. Habsmoiaemble CBOMCTBa 111apOBbIX 3BE3/IHBIX CKOIIEHWH. PacripesiesieHre 1 xapakrep
JBYDKeHUs CKorleHUM B ['anaktuke. Pacripesiesienue 38837, CKOIJIEHWH, rasa ¥ NbIM B ['anakTuke.
CBepxmaccrBHas UépHas Ablpa B LieHTpe ["ajakTUKU U KocMHAYecKue Ty4d. VIH(pakpacHble
HaOJTr0ieHusT IBVKeHUs 3BE3/1 B LjeHTpe ["anakTvku 1 oOHapyskKeHHe B LjeHTpe [alakKTHKH
CBepXMaCCHBHOI uepHOi1 bIpbl. PacuéT mapameTpoB cBepXxMacCHBHOM uépHoi /blpbl. Habmogenus
KOCMMYECKMX JTy4el U UX CBS3b CO B3PbIBAMM CBEPXHOBBIX 3BE3[.




I'anakTuky (2 u)

TanakTuku: Kak KiaccuhULMpoBaay raJakTHKHY 1Mo popMe 1 KaMepTOHHas auarpamma Xab6iia.
CBo¥iCTBa CIIUPA/BHBIX, ITMNTHYECKUX U HETPABUILHBIX rajlakTHK. KpacHoe cMelljeHre B CIIeKTpax
rajlakTHK U OTIpe/ie/ieH|e PaCCTOSHUS [I0 HUX.

3akoH Xa00.1a: BpaieHue rasakTik ¥ TEMHast MaTepusi B HUX.

AKTHBHbIE raJIAKTHKHU ¥ KBa3apsbl: [Iprposia akTHBHOCTH Ta/IaKTHK, PaJIMOTalakKTHKY U
B3aMMO/IEHCTBYOIIIVE rajlakTUKK. HeoObIuHbIe CBOMCTBA KBa3apoB, UX CBSI3b C AAPAMU ralakTHK U
aKTUBHOCTBIO YEPHBIX [IbIP B HUX.

CkomieHHsl rajlakTuk: Hab/mojaemble CBOMCTBA CKOTUIEHHUH TalakTHK, PEHTT€HOBCKOe H3/TyueHue,
TeMIiepaTypa ¥ Macca MeXXraJlakTH4ecKkoro ra3a, HeobX0JUMOCTh CyII|eCTBOBAaHUSI TEMHOM MaTepyu B
CKOTLJIEHUSIX rajlakTUK. OLIeHKa MacChl TEMHOM MaTepUM B CKOTIJIEHUSIX. SUercTast CTpyKTypa
pacripe/ie/ieHust Ta/laKTUKK CKOTIIEHHUH Ta/laKTHK.

Crpoenue u 3Boonysa Beenenno (2 )

KoHeuHOCTD 1 0eCKOHeYHOCTh BcereHHOM — mapajoKChl KJIaCCHYEeCKOH KOCMOJIOTHH: 3aKOH
BCEMHPHOIO TATOTEHHUs U NPe/iCTaB/IeHNsl 0 KOHEUHOCTU 1 becKoHeuHOCTH BcesleHHOM.
doToMeTprUeCKUM ITapalokC ¥ NPOTUBOPEYHs MeXAY K/1aCCUUeCKUMH Ipe/iCTaB/IeHUsIMU O CTPOeHUN
BcenenHoii u HabmogeHussMu. Heo6xoMMOCTh NpyB/eyeHust 0011iell TeOpUM OTHOCUTEbHOCTH JJ1s1
nocTpoeHust Moziesi BeenieHHoU. CBSI3b MeX/ly TeOMeTpUYeCKMX CBOMCTB POCTPaHCTBa BceneHHOM C
pacripe/ie/ieHHUeM U IBWKeHHeM MaTepuU B Hell.

Pacmmmpsiromasicsa Beenennas: CBs3b cpefjHel IVIOTHOCTU MaTePUU C 3aKOHOM pacCIlIVpeHus U
reoMeTpUUeCKUMHU CBOMCTBaMu BceenenHoi. EBK/MI0Ba U HeeBK/IM0Ba reoMeTpyst BceneHHOM.
OrnpeneneHve paauyca U Bo3pacta BecenenHon. Mogens «ropsiueid BeceneHHOV» U peJIMKTOBOE
u3nyueHust. O6pasoBaHue XUMUUECKUX 371eMeHTOB BO BcenenHoii. Obunue renusi Bo BeenenHoit u
HeoOX0IUMOCTh 0Opa30BaHMS €r0 Ha PAHHUX 3Tarax 3BoJirolun BeenenHoil. Heo6xoqumocTs He
TOJIbKO BBICOKOM IIJIOTHOCTH Bell|eCTBa, HO U er0 BbICOKOM TeMIlepaTypbl Ha paHHUX 3Tarax 3BOJIIOLIUU
Bcenennol. PenMkToBOE U3nyuyeHne — U3jlyuyeHue, KOTOpoe 0CTanock BO BcesleHHON OT ropsiuero u
CBEPXIUIOTHOTO COCTOSIHMSI MaTepuM Ha PAaHHMX 3Tarnax »u3Hu BcenenHoii. Habmozaemble cBolicTBa
PeMKTOBOTO M3myueHus. [louemy HeoOX0AMMO TIpHB/IeueHHe 001I[eil TeEOPUH OTHOCUTETBHOCTH ISt
NIOCTPOeHHst MoJien BcesleHHOM.

COBQEMEHHBIE HQOGJ’[EMLI dCTPOHOMHH !2 q)

Y ckopenHoe pacipenue BeesleHHO# U TéMHas 3Heprus: HabsmoeHns CBepXHOBBIX 3B&37 | THMa
B [Ia/IEKHX TajlaKTUKax U OTKPbITHE YCKOPEHHOro paciunpenuysi BeeneHHONW. OTKPBITHE CUJTBI
BCEMUPHOI'O OTTa/IKMBaHUs. TéMHas 3Heprus yBeJMuuBaeT Maccy BceneHHOU 1o mepe eé
pacimpenus. [Ipyupoga cuibel BceMyUpHOro oTTankvBaHUs.

O0Hapy)xeHHe IUIaHET BO3/1e APYrux 3Bé3p: HabmozeHus 3a ABWKeHHEM 3BE3/] U OTpefie/IeH st
Macc He BUJUMBIX CITyTHUKOB 3B€37], BO3MYIIAIOLIMX UX MPSAMOJIUHENHOe BIKeHre. MeTo/ bl
obHapy>keHUs 3K3011aHeT. OLleHKa YC/IOBHI Ha MOBEPXHOCTSX K301uiaHeT. [10MCK 5K301U1aHeT ¢
KOM(OPTHBIMU YCIOBUSIMU ZIJ151 )KU3HU Ha HHUX.

IToucku xu3HM U pa3dyma Bo Bcenennou: Pa3Buture npe/icTaBieHni 0 BOSHUKHOBEHUU U
CyLL|eCTBOBAHUH KM3HU BO BceneHHoii. CoBpeMeHHbIe OLIeHKH KOJTMUeCTBa BbICOKOPa3BUTBIX
iwBUM3anui B ['anaktrike. ITonbITKH 00HApY KeHUs ¥ TIOCBITKA CUTHA/IOB BHE3eMHBIM
LMBU/IM3ALUSIM.



INTAHUPOBAHUE YYEBHOI'O MATEPUAJIA nio acTpoHOMHUH
11 knacc ¢ yueroM Tpe0OBaHU K YPOBHIO MOATOTOBKHU 00yUJaroIMXCsl

Ne ypoxa /Ne Tema ypoka KoJ1- IMara
YPOKa 1o
nany BO MpOBe/eHHs
qacoB
I'naBa 1. BBejgeHue B aCTpPOHOMMIO 2
1/1 § 1. CTpyKTypbI U MacILTaOBbI 1
Bcenennon.
2/2 § 2. lanékue ryouHb1 BeeneHHOM 1
I'naBa 2. Acrpomerpus 7
3/3 § 3. 3Be3nHoe Hebo. 1
4/4 § 4. HebecHble KOOpAMHATHI 1
5/5 CamocrosTenbHas pabora 1
(acTpoHOMHUUYECKUI AUKTAHT)
6/6 8 5. Bugumoe BM>KeHUe TJIaHeT U 1
ConHiia.
7/7 § 6. [IBwkeHus JIyHbl U 3aTMeHUs 1
8/8 § 7. Bpems u KaneHzapb 1
9/9 KonTposbHas padora Nel 1
I'naBa 3. HebecHas MexaHMKa 2
10/10 88 8- 9. Cucrema Mupa. 3aKOHBI 1
[\BIDKEHUS T1JIaHeT.
11/11 8§ § 10-11. Kocmnueckye CKOpPOCTH. 1
MesxniaHeTHbIe TI0JIETHI.
I'naBa 4. CTpoeHHe CO/THEUHOM 4
CUCTEeMbI
12/12 § § 12-13. CoBpeMeHHbIe 1

rnpeacTaB/IEHHA O COJTHEUHOM CHCTEMe.




Ne ypoxa /Ne Tema ypoka KoJ1- Hara
YpPOKa 1o
1any BO IpoBe/JeHUA
ydacoB
[Inanera 3emis

13/13 8814-15. JlyHa u ee BAUsiHUE Ha 3eMJIIO. 1
[TnaHeThI 3eMHOM IPyNMbl

14/14 8 §16-17. [1naHeTBI-TUTAHTHI U IJIaHEThI- 1
Kapvku. Marnble Teia Co/iHeUHOM
CUCTEMBI.

15/15 8§ 18. CoBpeMeHHbIe Tpe/iCTaB/IeHUs O 1
nporcxoxaeHnd COMHeYHOW CHUCTEMBI.

I'naBa 5. Acrpodusuka u 3Be3jHas 6
aCTPOHOMHUSL.

16/16 8 19. MeTo/ibl acTpoU3NUECKUX 1
HCCJIeIOBaHU.

17/17-18 | § 20-21.CosnHue. BHyTpeHHe cTpoeHue U 1
WCTOYHMK 3Hepruu CosHLa.

18/19-20 | §22-23. OCHOBHbIE XapaKTePUCTUKHU 1
3Be3/;. BHyTpeHHee cTpoeHMe 3Be3[

19/21 824. Benble Kap/JvUK{, HEUTPOHHbIE 1
JIBIPBI, TTyJIbCaphbl U UepHbIe [IbIPHI.

20/22-23 | §25-26./1BoViHbIe, KpaTHbIE U 1
repeMeHHbIe 3Be3/bl. HoBbIe 1
CBEPXHOBBIE 3Be3/bl.

21/24 827. OBoJOLMS 3BE3], 1
I'maBa 6. MieuHbIH MyTh — Hallla 3
I'anakTHKa

22/25-26 §8§28-29. I'a3 u nbUIb B ['ajmakTHKe. 1
PaccesiHHble U 111apoBbIe 3Be3/IHbIE
CKOTI/IeHUST

23/27 830. CBepxMaccrBHasi yepHas /ibipa B 1
uentpe ['amakTUKH

24/28 KonTpobHas padora Ne2 1 19.03




Ne ypoxa /Ne Tema ypoka KoJ1- Hara
YpPOKa 1o
— BO NpoBeeHUusA
gadacoB
I'naBa 7. I'anakTHKH 2
25/29 831. Knaccudukanys ranakTuk. 1
26/30 §32-33. AKTHUBHbBIE TaJlaKTUKHU U 1
KBa3aphbl. CKOTIJIeHUs! Ta/laKTHK.
I'naBa.8. CTpoeHnue u 3Bo/nI0L{UA 2
BcesieHHol.
27/31 §34. Ko"euHocTh 1 OeCKOHEYHOCTh 1
BceneHnHoli — mapa/joKChl K/laCCUUeCKOM
KOCMOJIOTHH.
28/32 8835-36. Paciuumpsironasica BeeneHHast. 1
Mopesnb ropsiueii BceseHHoi u
PEeIMKTOBOE U3TyueHne
29/33 HToroBasi KOHTpo/ibHasi padora Ne 3 1
I'naBa 9. CoBpeMeHHBbIe IP00/1eMbI 2
ACTPOHOMHUHM
30/34 837-39 Y ckopeHHOe paclupeHye 1

Bcenennou. TemHast sHeprus.
OO6Hapy»keHue TJTaHeT OKOJIO APYTHX
3Be3/l. [1oMCK >KHU3HU U pa3yma BO
Bcenennon




[TPOBEPEHO
[IpoToKoO/ 3acesaHust
MeTtoarueckoro coseta
MBOY COII Ne40

Ot No

IToanuce pykosopurens MO, DO



