Pa6ouas nporpamma no ACTPOHOMMM - 11 knacc (6a30Bblii ypoBeHD)

IosicHuTeIbHASL 3aMUCKA

ITporpamma 1o acTpOHOMHUU COCTaBJIEHA HAa OCHOBE (pe/iepanbHOr0 KOMIIOHEHTa [ '0cy1apcTBEHHOIO CTaH1apTa CpeAHero (MoIHoro) oduiero oopa3zoBaHus U
IIpuMepHOI MpOrpaMMsl 110 ACTPOHOMMUH.

N3ydyenue actpoHOMUM HA 0230BOM YPOBHE cpeaHero (I0JHOro) o01ero 00pa3oBaHus HANPABJIEHO HA JOCTHKEHHE CJIeYIOIMX HeJsiei:

- 00BsICHEHHE TPUYHMH TE€X ACTPOHOMHUYECKUX SIBIICHUH, KOTOPbIE HAOIIOAIOTCS B TIOBCEIHEBHOW KU3HU (CMEHA THSI M HOYM, CMEHA BPEMEH T'0/la, METEOPHI,
COJIHEYHbIE U JIyHHbIE 3aTMeHus, 1BrxkeHue Jlynsl, ConHua u 38e31 1o HeOy u 1p.);

- WUTIOCTPALUsl TOTO, KaK «paboTaroT» M3BECTHBIE 3aKOHBI (U3WKKM BHE 3eMJIM. 3HAKOMCTBO C (DM3MUYECKOW KapTHMHOW MHpa, C MPOCTPAHCTBEHHO-
BpPEMEHHBIMHU MaclITabamu HabogaeMoil Beenennoii;

- 3HAKOMCTBO C OBICTPO pa3BUBAIOIICHCI «KOCMHUECKON» c(hepoil AesITEIbHOCTH YeJIoBEeYeCTBA (HayKa, 5KOHOMHKA, 000pPOHa);

- pa3BuTHE 001IEH KyIbTYphl M Kpyro3opa yuammuxcs. [Ipeacrasienue o mecte 3eminu u Yenoseka Bo BeeneHHOM;

- Y/IOBJIETBOPEHUE €CTECTBEHHOM FOHOUIECKOM JTH0003HATEIbHOCTH, BOCIIMTAHNE UHTEPEca K HayKe (He TOJIbKO B ACTPOHOMHM) U YBAXKEHUS K HEH;

Onucanne MmecTa y4e0HOro npeaMera B y4eOHOM IUIaHe

B pexomeHIanusx 1mo M3y4yeHWIO TEM, COCTaBIIONIMX cojaepkaHue Kypca actpoHomuu B 10 wm 11 xmacce 6a3oBoro ypoBHs. CojaepikaHue Kypca
peanusyetcs B TeueHue ogHoro roja (B 11kmacce) 3a 36 yacoB u3 pacuéra 1 4 B Hefelnto.

IInanupyemMble pe3yJbTaThl H3y4eHHS Y4eOHOI 0 peaMeTa

IInanupyemble pe3yJbTaThl H3Y4eHUs] y4eOHOI0 MpeIMeTa

B pe3ynbrare n3yueHusi acTpOHOMUU Ha 6a30BOM YPOBHE YUEHUK JIOJIKEH

* [TomyunTtsb mpeacTaBaeHUs 0 CTPYKType U MaciuTabax BeeneHHol 1 MecTe yeraoBeka B Heil. Y3HaTh 0 CpeJCTBax, KOTOPbIE UCHOIb3YIOT aCTPOHOMBI, YTOOBI
3arJIsIHYTh B caMble yAaj€HHbIE YrojJku BcerneHHON M He TOJMBbKO YBUIETh HEOECHBIE Tella B HEJOCTYIHBIX ¢ 3€MJIM JMana3oHaxX JUIMH BOJIH 3JIEKTPOMAarHUTHOIO
U3IY4YEHHUs, HO M y3HAaTh O HOBBIX KaHaJax MOJIy4eHUs MHQOpMaIMK O HeOECHBIX Telax C MOMOIIBIO HEHTPHUHHBIX U TPAaBUTAI[MIOHHO-BOJIHOBBIX TEJIECKOIIOB.

* Y3HaTh 0 Ha0JII01aeMOM CJIO’)KHOM JIBH)KEHUU TutaHeT, JIyHsl n ConHua, ux unTepnperannu. Kakyro ponp urpanu Ha0mroaeHus 3atmenuil Jlynast u Consia
B KM3HM OOIIECTBA M UCTOPUS UX HAyYHOTo 00bsicHeHHs. Kak Ha OCHOBE aCTPOHOMHMUYECKUX SBJICHUH JIOU HAyYMIIUCh U3MEPSATh BPEMS M BECTH KaJleH/1aph.

* Y3HaTh, KaKk Oyarogaps pa3BUTHIO ACTPOHOMUM JIFO/IU MEPELUTH OT MPEICTAaBICHHS T€OLIEHTPUUECKONW CHUCTEMBI MUpa K PEBOJIIOLMOHHBIM MIPE/ICTABICHUSIM
reJIMOLEHTPHUYECKOM cucTeMbl Mupa. Kak Ha ocHOBe mocieqHel ObUIM OTKPBITHI 3aKOHBI, YIPABISIOUINE ABM)KEHHEM IUIAHET, M IO03/JHEe, 3aKOH BCEMHUPHOTO
TATOTCHHUS.

* Ha npumepe uCronbp30BaHUS 3aKOHA BCEMUPHOTO TATOTEHUS MOJIYYUTH MPEJICTABICHHUS O KOCMHYECKUX CKOPOCTSX, HA OCHOBE KOTOPBIX PAaCCUUTBIBAIOTCS
TPAeKTOPUHU MOJIETOB KOCMHUYECKHUX allllapaToB K IUIaHETaM. Y3HaTh, KaK MpPOSBIsAET ceOsi BCEMUPHOE TATOTEHHE Ha SIBICHUAX B cucrteMe 3emus—IlyHa, u
HBOJIIOIUIO 3TOW CUCTEMBI B OyAyILEM.

* VY3HaThb O COBPEMEHHOM IIPE/CTaBICHUH, O CTpoeHHH COJIHEYHON CHUCTEMbl, O CTPOCHHM 3eMJIM KakK IJIaHeThl M IpUpojie MapHUKoBOro 3¢ddexra, o
CBOWCTBAaX IUIAHET 3€MHOW TPYIIBI U IJIAHET-TUTAHTOB U 00 MCCIIEOBAHUSAX ACTEPOUJOB, KOMET, METEOPUTOB M HOBOTO KJlacca HEOECHBIX TN KapJIMKOBBIX
IUIaHeT.

* [lomyunTh MpeacTaBIeHHE O METOJaX acTpO(U3UYECKHX HCCICIOBAHUN M 3aKOHAX (PU3MKH, KOTOpPbIE MCTOIB3YIOTCS IS U3y4eHUs! (PU3UUECKU CBOMCTB
HEOECHBIX Tell.



* V3Harp npupoay CollHIIa U €r0 aKTUBHOCTH, KaK COJHEYHAsi aKTUBHOCTh BJIMSET HA KJIMMAT U Onocdepy 3eMiin, Kak Ha OCHOBE 3aKOHOB (PM3UKU MOKHO
paccuuTaTh BHyTpeHHee cTpoeHue ConHIa M Kak HaOMOJIeHHs 3a MOoToKaMu HelTpuHo oT CoiHIA MOMOrIH 3arisHyTh B IeHTp CoiHIA U y3HATh O
TEPMOSIEPHOM UCTOYHUKE SHEPTUH.

* Y3HaTh, KaK ONPEACIIA0T OCHOBHBIE XapaKTEPUCTUKU 3BE3/ U UX B3aUMOCBSI3b MEXAY CO00ii, 0 BHYTPEHHEM CTPOCHHHU 3BE3]] U MICTOYHHUKAX UX YHEPTHH; O
HEOOBIYHOCTH CBOMCTB 3BE3]] O€NBIX KapJIMKOB, HEHTPOHHBIX 3BE3]] M YEPHBIX JbIP. Y3HATh, KaK POXKIAIOTCS, )KUBYT U YMUPAIOT 3BE3/IBI.

* Y3HaTh, KaKk M0 HAOIIOEHUSAM MYIbCUPYIOMINX 3BE3/ LIeeu ONPEaesaTh PACCTOSHUS A0 APYTUX FATaKTHK, KaK aCTPOHOMBI IO HAaOIIOIEHUSM JIBOMHBIX U
KpaTHBIX 3BE3]1 ONPEAEIAIOT UX MACCHI.

* [TonyuuTts mpencTaBiaeHus O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3/ U Y3HATh KaK B 3BE37aX 00pa3yroTCs TSHKENbIE XUMUYECKUE DJIEMEHTHI.

* V3Hath, Kak ycTpoeHa Hama [‘amaktuka - Mieunsnii [lyTh, Kak pacmpeneneHbl B HEMl pacCesHHbIE W IIAPOBBIC 3BE3IHBIC CKOIUICHUS M OOJaka
MeX3BE3IHOTO Tra3a u neuti. Kak ¢ moMoripio HabmoqeHui B HH(paKpacHBIX JIydax yIajioch MPOHUKHYTH Yepe3 TOJILY MEX3BE3IHOTO Ta3a M MbLIH B LEHTP
["anakTuky, yBUAETh ABMXKEHUE 3BE3] B HEM BOKPYT' CBEPXMACCUBHON YEPHOI JIBIPHI.

* [lonyunths mpeacTaBi€HUE O PA3NIMYHBIX THUMAX TAJAKTUK, Y3HATh O MPOSIBICHUSAX AKTUBHOCTU TaJaKTUK M KBa3apoOB, paCIpelesieHUH TajakTUK B
MPOCTPaHCTBE M (POPMUPOBAHUH CKOTUICHHUH U STMEUCTON CTPYKTYPHI UX paclpeieeHusl.

* Y3HaTh O CTPOCHUU U HBOJIIOLIMU YHUKAIBHOTO 00bekTa Beenennoit B nenom. [Ipociaenuts 3a pa3BUTHEM MPEACTaBICHUN O KOHEYHOCTU U 0€CKOHEYHOCTH
Bcenennoit, o pyHaaMeHTaIbHBIX MapaoKCcaX, CBSI3aHHBIX C HUMH.

* [ToHsTh, Kak U3 HAOIIO1AEMOT0 KPACHOTO CMEIICHHS B CIIEKTPax AaNEKUX TajJakTUK MPUIILUIH K BBIBOJY O HE CTAllMOHAPHOCTH, paciiupeHuu BceneHnHoit, u,
YTO B MPOLUIOM OHA Oblja HE TOJILKO IMJIOTHOM, HO M TOpsiued M, YTO HaOJII0/1aeMO€ PEIMKTOBOE U3IyYeHHE MOATBEPKAAECT ITOT Ba)KHBIM BBIBOJ COBPEMEHHOMN
KOCMOJIOTHH.

* Y3HaTh, KaKk OTKPBUIM YCKOPEHHOE paclIupeHre BceneHHOW W ero CBA3bI0 C TEMHOM 3HEPrHeil U BCEMUPHOM CUJION OTTAJKWUBAHUS, MPOTHUBOCTOSILIECH
BCEMUPHOM CHJIE TATOTEHUS.

* Y3HaTh 00 OTKPBITUH 3K30IIAHET - IUTAHET OKOJIO IPYTUX 3BE3] U COBPEMEHHOM COCTOSIHUM MTPOOJIEMBI TOMCKA BHE3EMHBIX LIMBUIIN3ALUN U CBSI3U C HUMH.

* Hayuutbcs mpoBOIUTH MPOCTEHIINE acCTPOHOMHUYECKHE HAOIIOEHUS, OPUEHTUPOBATHCS CPEelu SIPKUX 3BE3J M CO3BE3MH, M3MEPSTh BBICOTHI 3BE3N U
ConHua, omnpenensTh aCTPOHOMMUYECKHMH METOJaMH BpeMs, IIUPOTYy U JIOJIFOTYy MecTa HaOmroaeHud, u3MepsaTh nuamerp CoylHIA M U3MEPSATh COJHEYHYIO
aKTUBHOCTb U €€ 3aBUCUMOCTb OT BPEMEHHU.

PabGouast mporpamma cocTaBieHa Ha OCHOBE AaBTOPCKOW TPOrpaMMbl M3 METOAMYECKOTO TocoOus mojn pemakiuerdr B.M. Uapyruna AcTpoHoMus.
MeTtoaudeckoe mocobue 10—11 kmaccel. ba3oBblil ypoBeHb : yued mocobue ais yuutenei obieoopa3osar. opranuzanuii. — M. : [IpocBemenne, 2017. — 32 c. —
(Chepwr 1-11). — ISBN 978-5-09-053966-1I" , u mporpamm IO acTPOHOMHH JUIst cpeaHero odmiero oodpasoBanus (IIporpamMmser s 00IIe00pa30BaTEIBHBIX
yupexaenuil. @usuka. Actponomus. 7-11 k. / coct. B.A. Koposun, B.A. Op:nos. - M.: Ilpoda, 2011. - 334 c.) u Oyzaer peannu3oBaHa Ha OCHOBE yUEOHHUKaA:

Actponomust 10 — 11 ki1, B.M. Yapyrun (Chepsr 10-11)

TemaTuveckoe njaHupoBanue yueonoro npeamera 11 kiace (Asrop nporpammsel B. M. Hapyrun) (35 gacos)

Ne m\nt HaumenoBanue temsl (pazzaena) KonmdectBo uacoB Ha Temy (paszzien)
1 BBenenue 1
2 AcTtpomeTpus 5
3 HebGecnast Mexanmnka 3
4 Crtpoenue CoTHEUHON CUCTEMBI 7



http://www.prosv.ru/subject/astronomy.html
http://www.prosv.ru/umk/astronomy.html

Actpodusnka 1 3BE3/1HAsT aCTPOHOMUS

MieuHslii IyTh

T'amaxkTuxkn

Ctpoenue u 3Bosronus Beenennoit (2 )

CoBpeMeHHbIe TPOOIeMbI aCTPOHOMHUH (3 1)

MO O1
RPWINW W

PesepBHOE Bpemst

H3meHnenus B padoyeii nporpamme (11 kaace):
PeanbHbIx yueOHBIX Hezenb 34, HO3TOMY U YHCIO YPOKOB Ha M3ydeHHe Kypca ActpoHomuu 11 kiacc ymenbinaercs Ha 1 vac, T.e. 6yner 34 ypoka. Jlyudme
COKpallleHle 4acoB B34Th B TeMax «CTpoeHne CoIHEeUHON CUCTEMBbI», COKPATUB 3Ty TEMY Ha 4ac, HOJIy4UM 6 4acoB.

COIEPKXAHMUE KYPCA 11 kaacc (34 4, 1 u B Hexe110) (¢ 000CHOBAHHBIM H3MeHEHHEM KOJHYECTBA YaCOB)

BBenenue B acrponomuio (1 )

Crtpoenne u macmrtadbl BeesieHHO, n coBpeMeHHble HaO/oneHus. Kakue tena 3anonssioT BceenmeHHnyro. KakoBbl MX XapakTepHblE pa3Mepbl U
paccrosinus Mexay HuMmu. Kakue dusmueckue ycnoBus BCTpedaroTcsi B HMX. BceeneHnast pacuupsierca. ['ne u xak paboTaroT caMmble KPYIHBIE ONTUYECKUE
Teneckonbl. Kak acTpoHOMBI UcCIenyroT raMMa-u3nydenue Beenennoit. YTo yBUI€IM rpaBUTALIMOHHO-BOTHOBBIE U HEUTPUHHBIE TEIECKOIIBI.

Actpometpus (3 1)

3Bé3nHO0e HE0O M BUAUMOE IBHKCHHE HEOECHBIX CBeTHJI

Kakue 3B&311b1 BxomaT B co3pe3nus Opuona u JleGens. ConHie ABMXKETCs MO SKiIMNTUKe. [lmaHeTsl coBepluaroT mnerieodpasHoe aBwkeHue. HebGecHble
KoopauHathel UTo Takoe HEOECHBIN IKBATOp M HeOeCHBIM MepuauaH. Kak cTposIT 3KBaTOPHAIbHYIO CUCTeMY HEOECHBIX KoopAuHAT. Kak CTposAT ropu3oHTaIbHYIO
cucTeMy HeOECHBIX KOOPMHAT.

Buanmoe nBu:xenue nianer u Connna

[TerneoOpazHoe ABMKEHHE TUIAHET, MOMATHOE M MPSMOE JIBUKEHHE IJIaHeT. DKIMITHKA, 30/IMaKaibHble co3Be3us. HepaBHoMepHoe aBmkeHne CosHIa Mo
SKIIUNTHKE.

JABuaxenne JIyHbI U 3aTMEHHSA

@a3bl JIyHBl U CHHOAWYECKUN MeECHI, YCIOBHS HACTYIUIEHHMS COJIHEYHOTO M JIYHHOTO 3arMeHuil. Ilouemy mpomcxonsaT cosHeuHble 3aTMeHHs. Capoc u
IIpe/IcKa3aHus 3aTMEHUN

Bpems u kajgeHaapb

3BE3/IHOE M COJIHEYHOE BpeMs, 3BE3IHBINA U TPOMUUECKUH To/. Y CTPOICTBO JIYHHOTO M COJHEYHOTO KaJleH1aps, MpobyieMbl ux coryiacoBanust KOnmanckuit u
TPUTOPUAHCKUIN KAJICHIApH.

Heb6ecnas mexanuka (5 4)

I'eqimonenTpuyeckas cucreMa MUpa

IIpencraBinenust o crpoeHuMH COJIHEYHOM CHUCTEMBI B AQHTHYHBIE BPEMEHA M B CpPEAHEBEKOBBLE. [ '€IMOLIEHTpUYECKas CHUCTEMa MMpA, A0Ka3aTelIbCTBO
Bpaienust 3emiau Bokpyr CosHia. [lapamiakc 3B€31 1 onpeieieHne pacCTOSHUS 10 HUX, MTapCeK.

3akonbl Keniepa




Otkpeitue U.Kemnepom 3akoHOB nBMkeHHUs IuiaHeT. OTKpbITHE 3akoHa BcemupHOro Tsirorenust 1 0600mennpie 3akonbl Kemnepa. Ompenenenue mace
HEOECHBIX Tel.

KocMmuuyeckue ckopoctu

Pacuérel mepBoii U BTOPOM KOCMHYECKOM CKOpOCTH U MX pu3nueckuii cmbici. [lonér FO.A. INarapuna Bokpyr 3eMiIu 1o KpyroBoii opoure.

MeskniianeTHbIE MepeseéThl

[ToHsATHE ONTUMANIBHONM TPACKTOPUH NOJIETA K IIJIaHETEe. Bpems mosiéra K miaHere u JaThl CTapTOB.

JlyHna u eé Biausinue Ha 3emJ110

Jlynnsiii penbed u ero npupoxa. [IpunuBHoe B3aumojercTBue Mexay JlyHoit m 3emnéit. Y nanenue JIyHbl oT 3emiin U 3aMeIJICHUE BpaIleHUsT 3eMIIH.
IIpeneccus 3eMHOM OCH U IIpeIBapEHUE PABHOJECHCTBUMN.

Crtpoenue cosiHedHOI cucTeMbl ( 6 4)

CoBpemennble npeacrasiienust 0 ConHe4Holl cucreme.

CoctaB ConneuHoil cucrembl. [lmaHeTsl 3eMHOI TPYNIbI U IUIAHETHI-TUTAHTHI, UX NPUHIUNHAIBHBIE paznuyus. O6mako komer Oopra u Ilosc Koitnepa.
Pa3mepsbl T€n COTHEUHOM CUCTEMBI.

Ilnanera 3emuis

®opma u pazmepsl 3emau. Buyrpennee crpoenue 3emin. Ponb napankoBoro a¢gdexra B GopMupoBaHUH KIMMaTa 3eMIIH.

IlnaneTsl 3eMHOM IrPyNIIbI

Uccnenoanust Mepkypus, Benepsl 1 Mapca, ux cxoxects ¢ 3eminéil. Kak mapHUKOBBIA 3(PEKT rpeeT moBepxXHOCTh 3eMJIM U TIEperpeBaeT armochepy
Benepsl. Ectb 11 xu3Hb Ha Mapce. DBomtoniust opouT cryTHUKoB Mapca ®@oboca u [leiimoca.

IInaHeTbI-TUTaHTHI

dusnyeckue cpoiicrsa IOnurepa, CarypHa, Ypana u Henrtyna. Bynkanudeckas aesrensHocTh Ha ciyTHUKe FOnurepa Ho. [Ipupona konen BOKpyr IuiaHeT-
TUTaHTOB.

IL1aHeTbI-KAPJIMKH U UX CBOHCTBA.

Maunbie Tesa CoJiHeUHOH cHCTEMBbI

ITpupona u nBmxenue acrepouioB. Crnenndurka qBrxeHus rpynn acrepousioB TposiHues u 'pexos. [Ipupona u neumxenne komer. Ilosic Koitnepa u O6mako
komeT Oopra. [Iprposa METEOPOB U METEOPUTOB.

MeTeopbl U METEOPUTHI

[Ipupona nanaromumx 3BE3/1, METEOPHBIE MOTOKU U UX paauaHThl. CBs3b MEXIY METEOPHBIMH MOTOKaMH U KoMeTamu. [Ipupona kaMeHHBIX U KEJIE3HBIX
MeTeopuToB. [Iprposa METEOPUTHBIX KpaTepoB.

IMpakruueckas acrpodusuka u ¢puzuka Connua (7 4)

MeToabl acTpoPU3MYECKUX UCCIACA0BAHUM

VY CTpoiCTBO 1 XapaKTEPUCTUKH TEJIECKOIOB PEPPaKTOPOB U PEIIEKTOPOB. Y CTPOICTBO paliOTENECKONOB, pauOMHTEPHEPOMETPHI.

Coanne

OcnoBnble xapaktepuctuku Connia. OnpeneneHne Macchl, TEMIIEpaTypbl U XumMudeckoro cocrtaBa Comnaia. Ctpoenue comHeuHor arMochepnl. ComHeuHas
aKTUBHOCTb U €€ BIMSIHHUE Ha 3eMJII0 U Ouocdepy.

Buyrpennee crpoenne CoJiHia



Teopernueckuii pacuér temmneparypsl B neHTpe ConHua. SaepHblii UCTOYHUK SHEPTUU U TEPMOSAEPHBIE PEAKIMM CHUHTE3a I'€Jus U3 BOAOPOAA, IEPEHOC
sHepruu u3 nentpa CosHIa HAPYKY, KOHBEKTHUBHAs 30Ha. HeWTpUHHBIN Teneckon U Ha0Io1eHus MoToka HelTpruHo ot ConHia.

3Bé3abI

OcHOBHbIE XaPAKTEPUCTUKH 3BE3]1

OmnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3]: MACChl, CBETUMOCTH, TEMIIEPATyphl U XUMHUYECKOro cocTaBa. CHeKTpanbHas Kiaccuukamus 3BE31 U e
¢busnueckre ocHOBBL. JluarpaMma «CHeKTPaJbHBINA KJIACC) - CBETUMOCTD 3BE3/1, CBA3b MEXKY MAacCOM U CBETUMOCTBIO 3BE3 L.

BuyTpenHee cTpoeHue 3BE3

Crpoenue 3Be3/bl MNIaBHOM MocaeaoBarebHOCTU. CTpoeHue 3BE€3/] KPaCHBIX TUTAHTOB U CBEPXTUTAHTOB.

Beable kapJIMKH, HEUTPOHHBIE 3BE3/1bI, IYIbCAPbI U YEPHbIE ABIPHI

Crtpoenue 3BE3n OenbIX KapiIWKOB M MIpelen Ha ux Mmaccy — mpeaen Yanapacekapa. Ilynbcapbl u HeWTpoHHBIE 3BE31bI. [lpupona 4€pHBIX ABIp U UX
I1apaMeTpsl.

JIBoiiHbIE, KpaTHBIE U NEepeMeHHbIe 3BE3/IbI

HaGnronenust IBOWHBIX M KpaTHBIX 3BE3A. 3aTMEHHO-TIepeMeHHbIe 3BE3AbI. OmpeneneHne macc JBOWHBIX 3BE3N. llynbcupyromue nepeMeHHbIe 3BE3NIbI,
KpUBbIE M3MEHEHHUs Onecka nedeus. 3aBUCUMOCTh MEXIY CBETUMOCTHIO U mepuoaoM mynbcauuid y nedeun. Ledeunsr — masku Bo BceneHHoid, O KOTOpPBIM
ONPEIENAI0T PACCTOSIHUSA A0 JAIEKUX CKOIUIEHUM U FajlaKTHK.

HoBrble u cBepXHOBBIE 3BE3/1bI

XapaKTepUCTUKU BCIBIIIEK HOBBIX 3BE3/A. CBsI3b HOBBIX 3BE3]l C TECHBIMM JBOMHBIMM CHCTEMaMH, COJAEp)KAIUMU 3Be3ny Oenblii kapiuk. Ileperexanue
BEIIECTBA U SIIEPHBIM B3pbIB Ha MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3ZbI. XapaKTEPUCTHUKU BCIHBIIIEK CBEPXHOBBIX 3BE3.
['paBuTanmonHslii KoJutaric Oejoro kapimka ¢ maccol Yanapacekapa B cOCTaBe TECHOW JBOMHOM 3Be3/Ibl — BCIBIINIKA CBEPXHOBOW TMEPBOTO THMA. B3phiB
MacCHBHOM 3Be3/1bI B KOHIIE CBOEH BOJIIOLIMHU — B3pbIB CBEPXHOBOM BTOpOro tuma. HabmoieHne ocTaTKoB B3phIBOB CBEPXHOBBIX 3BE3L.

JBOJTIOHUSA 3BE3/1: POKIEHHE, )KU3Hb U CMEPTh 3BE3]1

Pacuér mpomO/KUTENBHOCTH XKU3HM 3BE3J Pa3HOM MacChl Ha IVIABHOW IOCIIENOBAaTeIbHOCTH. llepexon B KpacHble TMIaHThl U CBEPXTUIAHTBI I10CIE
ucyepnanus Bojopoa. CrokoiHas 3BOJIOLUS MajJ0 MAaCCUBHBIX 3BE3]l, U TPAaBUTAIIMOHHBIN KOJIAIC U B3pBIB C 00pa30BaHUEM HEUTPOHHOM 3BE3/bl WIIM YEPHOMN
JBIPBI MACCUBHOM 3Be3/bl. OTpeesIeHne BO3pacTa 3BE3JHBIX CKOIUIEHUH U OTEIbHBIX 3BE3]1 U MPOBEPKA TEOPUHU HBOJIIOLIMHU 3BE3N.

Mueunsiii IIyTs

I'a3 1 nbLIb B I'astakTHKE

Kak obpasytorcs orpaxkarenbHble TymaHHocTH. [louemy cBerstcs aud¢ysHele TyMaHHOCTH Kak KOHIIEHTPHPYIOTCSI ra30Bble M IbUIEBbIE TYMAHHOCTH B
lanakruke.

PaccesiHHbIe U IAPOBbIE 3BE3IHbIE CKOIJICHUS

Habmronaembie cBOWCTBa pacCestHHBIX 3BE3AHBIX cKorieHWi. Habmiomaemple CBOMCTBA MIAPOBBIX 3BE3IAHBIX CKOMIIEHUH. Pacmpenenenue u xapakTep
NBIKEHNs CcKoIuleHuil B ['amaktuke. PacnpeneneHue 3BE31, CKOIUIEHMH, ra3a W nbuid B ['amaktuke. CBepxmaccuBHas 4€pHas Ablpa B LEeHTpe [‘alnakTuku u
KocMuueckue ayuu. MHdpakpacHble HaOMIOACHUS IBHKEHUS 3BE3] B LIEHTpe ['anakTuku U oOHapyXeHHe B IeHTpe ['alakTUKu CBEpXMAaCCUBHOW YEPHOM JIBIPHI.
Pacuér napameTpoB cBepxMaccuBHOM Y€pHOM bIpbl. HabmoneHns KOCMUYECKUX JTydeil M MX CBSI3b CO B3PhIBAMU CBEPXHOBBIX 3BE3]I.

l'anakTuxku

Kak knmaccuduiupoBany rarakTuku mo ¢gopme U KaMepToHHas auarpamma Xao60ia. CBoiicTBa cnHpaibHBIX, SJUIMITUYECKUX U HETPaBUIIbHBIX TaJaKTHUK.
KpacHoe cMmelieHne B cieKTpax rajJJakTUK U ONPEACICHUE PACCTOSIHUS 10 HUX.



3akon Xa00J1a

Bpamenue rasiakTuk v TEMHas MaTepusi B HUX.

AKTHBHbBIE TAIAKTHKHA U KBa3apbl

[Ipupona akTUBHOCTH TaJlaKTHK, PAJUOTATAKTHUKU U B3aUMOJCHCTBYIOIIME TajJakTUKU. HeoObluHbIE CBOWCTBA KBa3apoB, UX CBS3b C AApPaMU TaJaKTUK U
AKTUBHOCTHIO YEPHBIX JIBIP B HUX.

CxonieHus raJJakTHK

HaGnromaemble CBOMCTBAa CKOIUIGHMH TaJaKTHK, PEHTICHOBCKOE W3IYYEHHE, TeMIleparypa M Macca MEXIaJaKTHYECKOro Tras3a, Heo0XOAUMOCTh
CYILLIECTBOBAHUSI TEMHOM MaTepuu B CKOIUICHUSAX rallakTUK. OLeHKa Macchl TEMHOM MaTepUM B CKOIUICHHUSX. Sl4yeucTas CTpyKTypa pacupenesieHUs] rajJakTUKH
CKOIICHUH TaJIaKTHK.

Crtpoenue u 3BoJionusi Beesiennoi (2 4)

KoneuHnocths u 0eckoHe4YHOCTH BeeleHHOM — MapaJoKcehl KJIacCHYeCKOH KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TATOTEHHUS M MPEJCTABICHUS O KOHEYHOCTH U OeckoHedHocTH BceenenHoi. DoToOMETpUUYECKUN MapajiokC U MPOTUBOPEUHS MEXKIY
KJIACCUYECKUMM IPEJCTaBICHUAMU O cTpoeHun Beenennoit n HaOmoaenusmMu. Heo6xoauMocTh puBieyeHus 001ell TEOpUN OTHOCUTEIBHOCTH JUIsl HOCTPOEHUS
Mozenu Beenennoi. CBsi3b MEXYy T€OMETPUUYECKUX CBOMCTB ITPOCTpaHCTBA BeeneHHol ¢ pacnpenesieHueM U IBUKEHUEM MAaTepUU B HEM.

Pacmupsiromasicsa BeesteHnast

CBs3b CpellHEW IUIOTHOCTH MaTepUM C 3aKOHOM pACUIMPEHHs U TFeOMEeTpUYeCKMMHU cBoiicTBamMu BcenenHoill. EBKIuoBa M HEEBKIMIOBA T€OMETPUS
Bcenennoii. Onpenenenue paauyca u Bo3pacta Beenennot. Monens «ropsiueit Beenennoii» u penukroBoe nznydeHus: O0pa3oBaHue XUMUUECKUX JJIEMEHTOB BO
Bcenennoii. O0unue renus Bo BeenenHoi u He0oOX0AMMOCTh 00pa30BaHUs €ro Ha paHHUX 3Tanax sBoitoiuu Beenennoil. HeoOXoquMOCTh HE TOJIBKO BBICOKOM
IUIOTHOCTH BEUIECTBA, HO U €r0 BBICOKOM TeMIepaTyphl Ha paHHUX dTamnax 3Bojioluu BceeneHHol. PennkToBoe n3nydyeHne — HU3iydeHue, KOTOpoe OCTalIoCh BO
BcenenHoii 0T ropsiuero v CBEpXIUIOTHOTO COCTOSIHMSI MaTepUH Ha PaHHUX dTarnax >ku3Hu Beenennoil. Habmogaemble cBoiicTBa peuKTOBOro u3nyyeHus. [louemy
Heo0X0IMMO MpHUBJIEUEHHE 0011l TEOPHUH OTHOCUTEIBHOCTH /ISl HOCTPOEHUs Mojienu BeeneHHO.

CoBpeMeHHbIe TPOOJIeMBbI acTpOHOMUH (3 4)

YckopenHoe pacuiupenue BeesieHHOM 1 TéEMHasi SJHeprus

HaGmionenuss cBepxHOBbIX 3BE3 | THma B Aanékux ralakTUKaxX U OTKPBITHE YCKOPEHHOTo pacuiupeHus BceenenHoil. OTKpBITHE CHIIBI BCEMHPHOTO
OoTTaJIKMBaHuA. TéMHas sHeprus ypennuuBaeT Maccy BeenenHolt o mepe e€ pacmmpenus. [Ipupona cunbsl BcemupHOro orraakuBaHusl.

OOHapykxeHHe IUIaHeT BO3JIe IPYIUX 3BE3 /1.

Habmtonenuss 3a fABH)KeHHMEM 3BE31 M ONPENENIECHHUS MAacC HEBHJMMBIX CIYTHHUKOB 3BE37, BO3MYILAIOIIMX WX TNPSMOJIMHEHHOE ABM)XKEHHE. MeTojbl
oOHapy»eHHs dK301uI1aHeT. OleHKa YCIOBUI Ha MOBEPXHOCTAX 3K30IIaHeT. [ToMck 9K3011aHeT ¢ KOM(POPTHBIMU YCIOBUSMU JIJIS )KU3HU Ha HUX.

IHoncku xku3HU U pasyma Bo BeereHHOM

Pa3BuTHe npeacraBineHnil 0 BOSHUKHOBEHUH U CYLIECTBOBAHNH XU3HU BO BeenenHoll. COBpeMEHHBIE OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX LIUBUIIN3ALUN B
INanaktuke. [TonbITkH 0OHAPYKEHUSI U MOCBUIKM CUTHAJIOB BHE3EMHBIM IIUBUIIM3AIUSIM.

IloypouHoe miianupoBanme kKypca actponomun 11 knacca (1 yac B Henesio)

No m\r Tema ypoxka KP, ITP, JIP

I'nasa 1. BBenenne (1 4)

1/1 BBeieHne B aCTpOHOMMIO




ActpoHomusi — Hayka 0 kocmoce. [Tonsarue Beenennoii. CtpykTypbl 1 Mmacitadbl Beenennoit. Jlanékue rimyounbsl Beenennoit

Actpomerpus (5 4)

2/1 3Bé3qHOE HEOO
3Be3nHoe Hebo. Uto Takoe co3Besaue. OcHOBHBIE co3Be3auss CEBEPHOTO MOTyIapus
3/2 HebecHble KOOPANHATHI
HeOecHblii »KkBaTOp M HEOECHBI MepHIMAH; TOPU3OHTAJBHBIC, OSKBATOPHAIBHBIC KOOPAMWHATHI; KYJbMHHALIUKA CBETHIL.
["opu3oHTaNBHAS CHCTEMa KOOPAMHAT. DKBAaTOpUAJIbHAS CHCTEMa KOOPAMHAT
4/3 Bunnmoe nBuxenue niader u Connna
DKJIMIITHKA, TOYKAa BECEHHETO PaBHOACHCTBHSI, HEpaBHOMEpHOE JIBMkeHHe COJHIIA 10 SKIIMIITHKE
5/4 JBuzkenne JIyHbl M 3aTMeHUs
CuHOAMYECKUIT MeCsI1, Y3JIbl TYHHOH OpOUTHI, MOYEMY MPOUCXOT 3aT™MeHHst, Capoc U IpeacKa3aHusl 3aTMEHUI
6/5 Bpems u kajieHaapb

ConHeyHoe U 3BE31HOE BpPEMs, JIYHHBIN U COJTHEUHBIHN KaJlleHJapb, I0JMAaHCKUI U TPUTOPUAHCKUHN KaleH1aphb

Hebecnasn mexanuka (3 4)

7/1

Cucrema mupa
['eonieHTpUUecKass W TeNUOLIEHTpUYECKass CHUCTeMa MHpa; OOBSICHEHUE MeTIe00pa3sHOro JBHMXKEHHs IUIAHeT; JI0Ka3aTeabCTBa
nBuKeHust 3emuid BOKpyr CoJlHIa; TOJUYHBIN Napajljake 3BE3]

8/2

3akonbl Kenuiepa nBuskeHus niianer
060061ménHbIe 3aKoHbl Kerepa u onpenenenre Macc HEOECHBIX Tell

9/3

Kocmuyeckue cKOPOCTH M MeKIVIAHETHBIE NEepPeJIeThI
IlepBasi 1 BTOpast KOCMUYECKHE CKOPOCTH; ONTHUMaJIbHasl oayasuinntuyeckas opoura KA k niuaneram, Bpemst onéra K IIaHeTe

Ctpoenne CosiHeuHo¥ cuctembl (6 1)

10/1

CoBpeMeHHbBIE NIPeACTaBJIeHHs 0 cTpoeHHH U cocTaBe CoJsiHeuHoli cucremsl. Ilnanera 3emis
OO0 oTNUUMAX MJIAHET 3eMHOW I'PYIIIBI U MJIAHET-TUTAHTOB; O TUIaHeTax-KapJuKax; MaJblxX Tenax; o nosice Koiinepa u ob6nake komeT
Oopta. ®opma 3emiu, BHyTpEHHEE CTpOEHHE, aTMocdepa 1 BIMSIHNE NapHUKOBOTo ¢ ¢deKTa Ha KIuMat 3eMin

11/2

JIyHa u eé BiausiHMe HA 3eMJII0
dopmHupoBaHUE MOBEPXHOCTH JIyHBI; NMpUpoAa MPUIMBOB M OTJIMBOB Ha 3eMJI€ M UX BIMSHHME Ha ABM)KEHHE 3eMid U JIyHBI;
MIPOLIECCHS 3eMHOM OCH U JIBUKEHHE TOUKH BECEHHET0 PaBHOJECHCTBUS

JIP

12/3

IL1aHeTbl 3¢MHOM IPYIIIBI
duznueckue cBoiictBa Mepkypust, Mapca u BeHepsl; ucciie1oBaHus IUTAHET 36MHOM TPyNIbl KOCMHUYECKMMU anmapaTtamu

13/4

IlnaHeTbI-TUTAHTHI.
®usnyeckue corictBa FOnurepa, CatypHa, Ypana u HenrtyHa; ByJkaHnueckas qeaTesibHOCTh Ha ciiyTHUke FOnurepa Mo; npupoaa
KOJIEI] BOKPYT TJIaHET-TUTAHTOB;

14/5

Ilinanerbi-kapauku. Masbie Tesia CoJTHEYHOH CHCTEMbI
[Tnanersl-kapnuku. Ou3ndeckas mpupoja actepousioB U komer; mosic Koitnepa u ob6mako komer OQopra; mpupoia METEOPOB H
METEOPUTOB

JIP




15/6

CoBpeMeHHbBIEe MPeACTABJIEHUS 0 MpoucxoxaeHnu CoJTHeYHOH CUCTEeMbI
CoBpeMeHHbIE TPEICTABJICHHS O TPOUCXO0kKACHUH COJIHEUHON CUCTEMBI

Actpodusuka u 38é31Hast actponomus (7 4)

16/1 MeToabl acTpopU3MIYECKUX UCCICA0BAHUIM
ITpuHIMD NeHCTBUS U YCTPOHCTBO TEJIECKONOB, pehpPaKTOPOB U PEPIEKTOPOB; PAAUOTEIIECKONbI U PaJIUOUHTEP(HEPOMETPHI

17/2 Couanue
Omnpenenenre OCHOBHBIX XapakTepucTUK COJIHIA; CTPOSHHE COJTHEUHONW aTMOC(Ephl; 3aKOHBI N3y4eHUs a0COIOTHO TBEPAOTO
Tena ¥ Temnepatypa GoTtocdepsl U MATEH; NPOSIBICHUE COJTHEUYHOW aKTUBHOCTH U €€ BIMSHHUE Ha KIMMar u ouocdepy 3emmn

18/3 BuyTrpennee crpoenue u ncTo4HMK 3Heprun CostHna
Pacuér temmneparypsl BHyTpu CoisiHLA; TepMOsAAEpHBbIH HMCTOUYHUK 3Hepruu ConHua U mnepeHoc sHepruu BHyTpu CoiHIa;
HaOJII0ACHUS COJTHEYHBIX HEUTPHHO

19/4 OcHOBHbIE XapaKTEePUCTUKH 3BE3]
OmnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3J; CIEKTpalibHas KiIacCUpUKAIMs 3BE3M; AuUarpaMMa «CIEKTP—CBETUMOCTb» U
pacnpezeneHue 3BE3/1 Ha HEMl; CBSI3b MacChl CO CBETUMOCTBIO 3BE3]l IVIABHOM MOCJENI0BATEIbHOCTH; 3BE3/bl, KPACHbIE TMTaHTBHI,
CBEpXTUTaHThI U OeJible KapJIuKu

20/5 BeJsbie kapJuKkH, HeHTPOHHBIE 3BE3/1bI, YEPHBIE ABIPBI. [[BOMHBIC, KPATHBIC H IIePEMEHHbIE 3BE3/1bI
OcobeHHocTu cTpoeHUs OenbIX KapiauKoB W mpeaen Yanapacekapa Ha MX Maccy; MyJbcapbl U HEUTPOHHbBIE 3BE3[bI; MMOHSATHE
4EpHOM JIBIpBI; HAONIOJIEHUS JBOMHBIX 3BE3/ M OINpENIeIeHUEe UX Mace; MyJIbCUPYIOIIME MepeMeHHbIe 3BE3/bl; LeQen bl U CBSA3b
IIepHoJa MYJIbCALNUN CO CBETUMOCTBIO Y HUX

21/6 Hogbie 1 cBepXHOBBIE 3BE31bI
Habito1aeMble posiBIIEHNS B3PbIBOB HOBBIX U CBEPXHOBBIX 3BE3]1; CBOICTBA OCTATKOB B3PHIBOB CBEPXHOBBIX 3BE3]1

22[7 JBOJTIOHSA 3BE3T
Kuznb 3BE3/1 pa3nnyHON Macchl U €€ OTpakeHHE Ha AMAarpaMMe «CIEKTP—CBETUMOCTbY; TPaBUTALMOHHBIN KOJIJIAIIC U B3PbIB O€JIOro
KapJiuka B JBOWHOW cCHCTEME HU3-3a IEpeTeKaHusi Ha HEro BEIIeCTBa 3BE3/IbI-KOMIAaHbOHA; TI'PaBUTALMOHHBIM KOJUIAIC spa
MacCHBHOM 3Be3/1bl B KOHIIE €€ Ku3HU. O1leHKa Bo3pacTa 3BE3AHBIX CKOIIJICHUM
Mueunblii myTh (3 4)

23/1 I'a3 u nbLIb B IastakTuke
Habmnrogaemble XapakTepUCTUKU OTpa)aTelbHbIX U AU((Y3HBIX TyMaHHOCTEH; pacipeesieHue X BOJU3U MI0CKOCTH | anakTuky;
cnupasbHas cTpykrypa ["anakTuku

24/2 PaccesiHHbIe M IapOBbIe 3BE3AHBIC CKOMJICHHUS
Habutotaemble cBOICTBa CKOIJIEHUH M UX pacnpenenenue B ['anakTuke

25/3 CaepxmaccuBHasi yépHas abIpa B HeHTpe Muieunoro Ilyru
HaGmronenue 3a nBmwkenneM 3BE31 B ieHTpe [anakTuku B MH(GPAKpACHBIN TEJIECKOIT; OIIEHKA MAacChl M Pa3MepPOB YEPHOU JBIPHI IO
JBUKEHMIO OTAEJIbHBIX 3BE3]
Ianaktuku (3 4)

26/1 Kaaccupukanus ralakTuk




Tumnel ranakTUK ¥ UX CBOWCTBA; KPACHOE CMELIEHHUE U ONpeAEIeHUE PACCTOSHUN 10 FJIaKTUK; 3aKOH Xa00:1a; BpalleHue rajJakTHK
U COJIepKaHue TEMHON MaTEpPUM B HUX

27/2 AKTHBHBIE IF'UJIAKTHKH U KBa3apbl
[Tpupoaa akTHBHOCTH TaJTAKTUK; IPUPOJIA KBa3apOB
28/3 CKoILUIeHHsI TAJIAKTHK

[Ipupona cxomaeHud U posib TEMHOW MAaTe€pUU B HUX; MEKIaJTaKTUYECKMM Ia3 M PEHTICHOBCKOE W3JIy4YEHUE OT HEro; sYeucTas
CTPYKTypa pacupeaeneHus ['ajakTuk u cKorieHuid Bo BeeneHnHoi

Ctpoenne u 3Bosawonus Beesennoii (2 u)

29/1 KoHe4yHOCTD M 0eCKOHEYHOCTh BeejieHHoi
CBs3b 3aKOHAa BCEMHPHOTO TATOTEHHS C MPEJCTABICHUSAMU O KOHEYHOCTH M OeckoHeyHOocTH Bcenennoii; (ortomerpuueckuit
napazoKkc; He0OX0AUMOCTh OOIIEH TEOPUH OTHOCHTEIBHOCTH IS IIOCTPOEHHUS MOeIn BeeneHHoit

30/2 Moaenb «ropsiueii BeeseHHoi»
CBsI3b CpellHEH IIIOTHOCTH MaTEPUU ¢ 3aKOHOM pacIIMpEeHus U reoMeTpueii BeenenHoit; paanyc u Bo3pact BeenenHoit

CoBpemeHHbIe IPOOJIeMbI acCTPOHOMUH (3 4)

31/1 Yckopennoe pacummpenne BeenieHHol 1 TéMHasi JHeprus
Bknag TémHON MaTepun B Maccy BcenenHoil; HaOmroieHMe CBEPXHOBBIX 3BE3] B JANEKHUX TaJaKTHKaX U OTKPBITHE YCKOPEHHOIO
pacimipenusi BeeneHHOM; pUpOAbl CHIIBI BCEMUPHOTO OTTAJIKUBAHUS

32/2 OOHapykeHHe IUIaHeT BO3JIe APYTHX 3BE3]1
HCBI/II[I/IMI)IC CITYTHUKH Y 3Bé3)1; METOAbI O6Hapy>K€HI/I$I OK3O0IIJIAHCT, SK30IJIAaHCTBI C YCJIOBUAMU 6HaFOHpI/I$[THBIMI/I JJIA JKU3HU
33/3 Ionck :xu3uu n pazyma Bo Becesnennoii

Pa3BuTHe npencTaBieHuid O CyIIECTBOBAHUU XKM3HU BO Bceenennoil; popmyna Jlpeiika u uncno uuuinuzauuii B ['anaktuke; mouck
CUTHAJIOB OT BHE3EMHBIX LIMBWJIM3ALMHI U 110J1a4a CUTHAJIOB UM

34/ Pe3eps (1 4)
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