Pabouas mporpamma no acrponomuu s 11 kimacca cocraBieHa Ha OCHOBE
e OeprepanbHOro 3akoHa ot 29.12.2012r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparum»;

e [Iporpammer kypca actponomuu it 10—11 kiaccoB 061eo06pazoBaTenbHbIX yupexkaenuit (aptop B.M. Hapyrun).
Meroanueckoe nocoodue. 11 knacc «IIpocsemenne» 2017r.

Paboyas mporpamma OpreHTHpOBaHA Ha UCTIOJIb30BaHUE JTMHUN YIeOHO-MeToaAnYecKoro Kkomiiekca «Cdeps» Mo acTpOHOMHH, YIeOHHKA
«Actporomusi» s 11 kmacca o6meoOpa3oBaTeNbHBIX yupexaeHuit apropa: B.M. Uapyruna, uznarenscrsa «lIpcBemenney 2017r.

IIporpamma npeaycMaTpuBaeT H3y4eHue aCTPOHOMHUM Ha 0a30BOM YPOBHe CpeHero oomero o0pa3oBaHusl.

Hannsriit yaeonsrit mpeametr B8 KOI'OBY CIII nrt. Cyna KupoBckoii 0671acTH OTHOCUTCS K CAMOCTOATEILHOMY KYpPCy Y4eOHOTO IIaHa IIKOJIBI.
[IporpamMma npenycMaTpuBaeT U3ydeHHe aCTPOHOMUHU Ha 0a30BOM YpOBHE.
[Mporpamma paccuntana Ha 34 4. B o (1 yac B Hezelno).

7 nrons 2017 roga moanucan nmpuka3 MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccutickoit @enepammu Ne 506 «O BHeceHUN U3MEHEHUH B
(dhenepanbHBIi KOMIIOHEHT FOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIBHOTO OOIIIET0, OCHOBHOTO OOIIEro U CPEIHETO (TIOJTHOTO) 00IIero
o0pa3zoBaHus, YTBEPKACHHBIN MprukazoM MunuctepcTBa oOpa3zoBanus Poccuiickoit @eneparuu ot 5 mapta 2004 1. No 1089». JlaHHBIH TpHUKa3 BHOCUT
n3meHeHus B yacth Il ¢penepansHoro kommnonenta «Cpennee (1moaHoe) obiiee o6pa3oBaHUE »O BOTPOCY BO3BPAIICHHS B 00s13aTEIBHYIO YaCTh
y4eOHOTO MIaHa IpeaMeTa « ACTPOHOMMUSD.

M3yueHne acTpOHOMHH Ha 6a30BOM ypOBHE cpeHero (IIOJIHOr0) 061ero o6pasoBaHus HAPABICHO Ha JOCTHIKEHHE cieayromux HeJIeH:

® 0CO3HaHUE MPUHIUIHAIBHON POJIU aCTPOHOMUU B MO3HAHUM (DyHIaMEHTAJIbHBIX 3aKOHOB MPUPOJIbI U POPMUPOBAHUS €CTECTBEHHOHAYUHOM
KapTUHBI MUPA;

e mnpuobOpeTeHHe 3HaHM 0 (PU3NUECKOl MPUpPoIe HEOECHBIX TEI U CUCTEM, CTPOEHUS SBOTIONNHN BceneHHoi, mMpoCTpaHCTBEHHBIX U BPEMEHHBIX
Maciitabax BeenenHoii, Haubosee BaKHBIX aCTPOHOMUYECKHUX OTKPBITHSIX, OMPEISIUBIINX PA3BUTHE HAYKU U TEXHUKH;

® OBJIAJICHHE YMEHUSIMH OOBSICHSITh BUUMOE TOJIOKEHUE U ABIKEHUE HEOSCHBIX TeJl MPUHIIUIIAMU OIPEIeIICHUS] MECTOTIONOKEHHUS M BpeMEHHU
10 ACTPOHOMHYECKUM OOBEKTaM, HaBBIKAMU MPAKTUYECKOTO MCTIOIb30BAHNUS KOMITBIOTEPHBIX MPHUIIOKEHUN ISl ONIPEICTICHUS BUJIA 3BE3/THOTO
Heba B KOHKPETHOM MYHKTE JAJIsl 33JaHHOTO BPEMEHHU;

® pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEJIEKTYyaTbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH B IpoIiecce MPUOOPETeHUs 3HaHUH 110 aCTPOHOMUHU C
MCIOJIb30BAHMEM PA3TMYHBIX HICTOYHUKOB HH(OPMAIIMU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH;

e (popMUpOBaHKE HAYYHOTO MUPOBO33PEHUS;

¢ (dopMUpOBaHNE HABBIKOB HCIIOJIH30BAHMS €CTECTBEHHOHAYYHBIX M (PH3UKO- MATEMAaTUYECKUX 3HAHUM /U1 0ObEKTHOTO aHalln3a yCTPOICTBa
OKPYKAIOIIEro MHpa Ha MPUMEPE JOCTHKEHHUI COBPEMEHHOM acTpo(pU3nKH, aCTPOHOMUH ¥ KOCMOHABTHKH.



Kak BUHO U3 OCTaBIICHHBIX IIeJeii, aCTPOHOMMUS TPU3BaHA CTATh s Ka0ro yuenuka 10-11 knaccoB npenmeTom, GOpMUPYIOIIUM HE TOJIBKO
€IMHYIO0 €CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO ¥ MO3HABATEIbHBIE HHTEPECH], HHTEIJICKTYalIbHBIE U TBOpUYECKHE criocoOHocTH. Hemnp3s He OTMeTHTh
BAYKHYIO POJIb [IPEIMETA B CTAHOBJICHUM I'PAXKIAHCKON O3UIMH U TATPUOTHUECKOM BOCIIUTAHUU BBIITYCKHUKOB - Poccuiickas denepanys B pa3BUTUU
aCTPOHOMHH, KOCMOHABTUKU U KOCMO(H3HUKH BCET/la 3aHNMaja JIUANPYIOIIUE TIO3UIIUU B MUDE.

3anaqa ACTPOHOMUH, KaK ¥ JIFOOOTO €CTeCTBEHHOHAYYHOTO MPEeIMEeTa, M3y4aeMOoro B OCHOBHOM IITKOJIEC WK Ha 6a30BOM YPOBHE B CTapIICH MIKOJIE,
— (opmupoBaHUE €CTECTBEHHOHAYYHOU TpaMOTHOCTH. ECTECTBEHHOHAYyYHAs! TPAMOTHOCTB - 3TO CIIOCOOHOCTH Y€JIOBEKA 3aHUMATh AKTHBHYIO
TPaKIAHCKYIO MO3UITMIO IO BOTIPOCAM, CBSI3aHHBIM C Pa3BUTHEM €CTECTBEHHBIX HAYK U MPUMEHEHHEM MX JOCTI)KEHHM. A TakKe €ro TOTOBHOCTh
WHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UJIEIMU, 3TO HE CHHOHUM €CTECTBEHHOHAYUYHbIX 3HAHW U YMEHUH, @ 3HAHUSA U YMEHHUS - B ICCTBUH, U HE TIPOCTO
B JICVICTBHH, a B ICHCTBUU IPUMEHUTEIBHO K PEATbHBIM 3a]ja4aM.

OO0mas xapakrepucTuka yueO0HOro npeamera.

ACTpOHOMUS B POCCHIICKOM TIIKOJIE BCET/Ia pacCMaTpUBaJIach Kak Kypc, KOTOPBIH, 3aBepiias (U3HKO-MaTeMaTHUECKOe 00pa30BaHNe BHIITYCKHUKOB
CpeIHe MIKOJIbl, 3HAKOMUT X C COBPEMEHHBIMH MPEACTABICHUSIMHU O CTPOSHUH U 3BOMIONMH BeeneHHoi u cnocoOcTByeT GopMUpPOBAaHUIO HAYYHOT O
MHPOBO33peHUs. B HacTosIee BpeMst BaKHEHIINMU 3ajJadaMy aCTPOHOMUU SBJISIOTCS (POPMUpPOBAHUE MPEACTABIECHUIN O €IMHCTBE (PU3MUECKUX 3aKOHOB,
JNEHCTBYIONUX Ha 3eMJie U B Oe3rpaHuvHOl BeenenHol, 0 HempephIBHO MTPOUCXOSIICH SBOTIONNH HAIIEH TIaHEThI, BCEX KOCMUYECKUX TEJI U UX CHCTEM, a
Taxxe camou BceneHHoil.

AcTpoHOMMS 3aHUMAET 0c000€ MECTO B CUCTEME €CTECTBEHHOHAYUHbIX 3HAHUM, TaK KaK OHa 3aTParuBaeT MIyOMHHbBIE BOMIPOCHI CYILIECTBOBAHUS
YeJI0BEKa B OKPY)KAIOIEeM MUPE U B HEl KOHLIEHTPUPYIOTCS OCHOBHBIE IPOTHUBOPEUHSI MEX Iy ObITHEM YeNIOBEKa U ero co3HaHueM. Ha npotssxeHun
TBICSYENICTHI aCTPOHOMMS II1araja B Hory ¢ ¢guocodueit u penurueid, nadopmaime, nouepnHyToi u3 HaOmoIeHN 3BE3THOTO Heba, MUTalla BHYTPCHHHI
MUDp 4Y€JI0BEKa, €ro PeIMruo3HbIe MPeACTaBIeHUsS 00 OKpyKatoieM Mupe. Bo Bcex apeBHUX Quitocohckux MIKOIaX aCTPOHOMHUS 3aHUMasla BEAYIIE€ MECTO.
Tak kak acTpOHOMUS HE 3aTparuBajia HemoCPEICTBEHHO YCIOBUS KHU3HU U JIETEIBHOCTH YeI0BeKa, TO MOTPEOHOCTh B HEll BO3HMKAIa HA 00Jiee BICOKOM
YpOBHE YMCTBEHHOT'O U IyXOBHOTO Pa3BUTHS YeJIOBEKa, U MIOATOMY, OHA OblIa JOCTYITHA HOHUMAHHUIO Y3KOTO Kpyra o0pa3oBaHHbIX Jroael. Beé
COBPEMEHHOE €CTEeCTBO3HAHME: (PU3UKa, MaTeMaTHKa, reorpadus u Apyrue Haykd — MHUTAJIOCh U Pa3BUBAJIOCH OJaroAaps pa3BUTHIO aCTPOHOMUMU.
JlocTaTouHO BCIIOMHUTH MEXaHUKY, MaTeMaTUUECKUI aHaIN3, pa3BUThIe HHIOTOHOM U €ro MmocieA0BaTe s IMI B OCHOBHOM ISt OOBSCHEHUS ABMKEHUS
HebecHbIX Tes. CoBpeMeHHbIE UACH U TEOPHH: 00111asi TEOPUsi OTHOCUTENBHOCTH, (PU3KKA SIEMEHTAPHBIX YAaCTHUIl — BO MHOTOM 3MKAYTCS Ha JOCTHUKEHUSIX
COBPEMEHHOU aCTPOHOMHH, TAKUX €€ Pa3esioB, Kak acTpodu3nKa U KOCMoJIoTUs. YTOOBI IPaBUIIBHO MOHSATH COBPEMEHHOE €CTECTBO3HAHKE, HEO0X0AUMO
M3Yy4aTh aCTPOHOMHUIO, IPOHU3BIBAIOIIYIO €T0 H JISKAIIYI0 B €r0 OCHOBaX. MHOTHE CIEIUAINCTBI CYUTAIOT, YTO BOOOIIIE MPENOJaBaHUE €CTECTBO3HAHUS
HaJ0 MOCTPOUTH HA OCHOBE €r0 aCTPOHOMHUYECKHX KopHeH. [lo-BuanMomy, Tako Mo aX0/1 TO3BOJIUT HE TOJIBKO TOBBICUTH KAY€CTBO €CTECTBEHHO-HAYYHOTO
o0pa3oBaHus, HO U PEIINTh MPOOJIEMy MOTEPU UHTEPECa YUAIIUXCS K U3YU4EHUIO0 €CTECTBEHHBIX HAYK.

]_Ie.ﬂl/l H 3aJa4Y1 H3YICHUA aCTPOHOMMUMU.
HpI/I HU3Y4YCHHUH OCHOB COBpCMCHHOfI aCTpOHOMI/IquKOI‘/’I HAyKM NIEpeJl YyHallUMUCA CTAaBATCS CICAYIOIINC HEJIH:
¢ T[IOHATH CYIIHOCTH MOBCCAHCBHO HaGJ’IIO,Z[aeMLIX U pCAKUX aCTPOHOMHYCCKUX HBHGHHﬁ;



[MO3HAKOMUTBCS C HAYYHBIMU METOJIaMH U UCTOpUEN U3ydeHus: Beenennou;

MOJIYYUTh TIPEJICTABICHHE O ICHCTBUY BO BeeneHHON GU3NYECKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIOBHSX, U €IMHCTBE MEraMupa U MUKPOMUPA;
0CO3HATh cBO€ MecTO B CoslHEUHOM cucteme U I 'anakTuke;

OIIYTUTbH CBSI3b CBOETO CYILIECTBOBAHHUS CO BCEM HCTOPHUEN 3BOIIOLMHA MeTaralakTuKu;

BBIPa0OTATh CO3HATEIILHOE OTHOIIICHHE K aKTUBHO BHEIIPSICMOM B HAIITY )KM3Hb ACTPOJIOTUU U APYTUM OKKYJIBTHBIM (330 TEPHUECKAM) HayKaM.

I'naBHas 3axa4a Kypca — JaTh y4allMMCs LEJOCTHOE MIPEACTABIECHUE O CTPOCHHUH U dBOJIIOLMN BCeeHHOM, pacKphITh Iepes HUMHU
aCTPOHOMHUYECKYIO KapTUHY MHpa XX B. OTcrozia clielyeT, 4TO OCHOBHOM yIOp MPHU U3y4EHUH aCTPOHOMUH JIOJKEH OBbITh CIeJIaH Ha BOIIPOCHI
acTpo(U3UKH, BHETATAKTUYECKOH aCTPOHOMUHU, KOCMOTOHUU M KOCMOJIOTHH.

MecTo yueOHOro npeaMera B yueOHOM IJIaHE.

N3yuenune kypca paccuntano Ha 35 gacoB. BaxkHyro posib B OCBOCHHH Kypca UTPAIOT IIPOBOIUMBIE BO BHEYPOUHOE BpEMsI COOCTBEHHBIE HAOI0IE HUS
yuamuxcs. Crnernudurka TUIaHUPOBAHUS dTUX HAOIOICHUN ONIPeIeIseTCs IBYMs 00CTOsTeIbcTBaMU. Bo-TiepBhIX, OHU (32 UCKITIOUEHUEM HAOIIOCHUH
ConHIa) AOKHBI POBOIUTHCS B BEUEpPHEE UM HOYHOE BpeMsi. Bo-BTOpbIX, 00BEKTHI, MPUPOia KOTOPBIX U3y4YaeTCs Ha TOM UM HHOM YPOKE, MOTYT OBITh B
3TO BpeMs HeIOCTYIHBI i HaOmoneHui. [lpu mianupoBanuu HaOMIOIEHUH 3TUX 0OBEKTOB, B 0COOCHHOCTH, IIJIaHET, HEOOXOAUMO YUUTHIBATH YCIOBUS HX
BUJIUMOCTH.

TexHosiorusi o0yuyeHmusi.

B xaxaplii pazzen Kypca BKIFOYEH OCHOBHOW MaTepHall, TIIyOOKOTO M IIPOYHOTO YCBOSHHUS KOTOPOTO CIeAYeT JOOMBAThCS, HE 3arpyKas maMsTh
yHalmuxcss MHOXKECTBOM YaCTHBIX (baKTOB. HeKOTopBIe BOITPOCHI pa3ZCiIOB yUalllueCsa NOJIKHBI paCCMAaTprUBaTh CaMOCTOATCIIBHO. HCKOTOpHe MaTc€puralibl
JAIOTCS B BHUJIE JIEKIIUH.

Ha noBelmenue 3(1)(1)CKTI/IBHOCTI/I YCBOCHUA KypCa aCTPOHOMHUHA HAIIPABJICHO HMCIIOJIb30BAHUC ITPUHIIUIIA I'CHEPATIU3alluU y‘Ie6HOFO mMarcpuajia —
TakKoro €ro 0T6opa M TaKOM METOJIUKH IIpernoaaBaHusd, IprU KOTOPLIX INTaBHOC BHUMAHUEC YJICJICHO U3YUYCHUIO OCHOBHBIX (1)8.KTOB, HOHHTHﬁ, 3aKOHOB, TeOpHﬁ.

DopMbl OPraHu3aluu Y4eOHOM 1eATeJIbHOCTH.
¢ KIIACCHO-YpOYHaA (H3y‘{eHI/Ie HOBOTO, ITPAKTHUKYM, KOHTPOJIb, JOTIOJIHUTCIIbHAA pa60Ta, YPOKHN-3a49€ThI, YPOKU — 3alIUTBI TBOPYCCKUX 3a,[[aHI/II>'I);

® UHIWBHIYyaJbHAs U WHIUBUAYATHU3UPOBaHHAS. [03BOJISIFOT pEryIMpOBaTh TEMIT TPOJABIKEHHS B 00YYCHHUH Ka)IOTO IKOJbHUKA COOOPA3HO €ro
CIIOCOOHOCTSIM;

e rpymmoBas padoTta. Bo3amorxHa paboTa rpyIi yJanuxcs Mo HHIUBUIYaIbHBIM 3a1aHusaM. [IpenBaputensHo yaurenb GopMupyer 0J0KH 00BEKTOB
win oOIui OJI0K, Ha OCHOBAaHHUH JICMOHCTPAIIMKA KOTOPOTO MPOUCXOIUT OOCYKCHUE B TPYIax 001ei mpooieMsl, JTMOO TPU HATHUUU
KOMIIBIOTEPHOTO KJlacca, 00CYKICHUE MUHH-33/1a4u, KOTOPBIC SIBJISIFOTCS COCTAaBHOM YacThiO 00IIeH yueOHOM 3a1auu;



e BHEKJAcCHas paboTa, uccieIoBaTeNIbekasi paboTa;
e caMoOCTOsITeJbHAs pPaboTa yJaluxcst Mo H3y4eHHI0 HOBOTO MaTepuaia, 0TpabOTKe y4eOHBIX HABBIKOB M HABBIKOB MPAKTHUECKOTO MPUMEHEHHSI
PUOOPETEHHBIX 3HAHUH, BBIMIOJIHEHUE WHANBH/IYAIbHBIX 3a/IaHUI TBOPUECKOTO XapaKTepa.
@DopMbI ATTECTALMH IIKOJIHLHUKOB.
ATTecTanus NIKOJLHUKOB, IPOBOMMAs B CHCTEME, MTO3BOJISCT, HAPAAY ¢ (POPMUPYIOIIAM KOHTPOJIEM IPEAMETHBIX 3HAHUH, TPOBOJIUTH MOHUTOPUHT
YHHUBEPCAJIbHBIX U MIPEIMETHBIX YUCOHBIX ACHCTBHIA.
Paboyas mporpamma npeaycMaTpuBaeT CleAykomre (GOpMbl aTTECTAIIMU IIIKOJIBHUKOB
Texymast (popmupyroras) aTTecTaIus:

e camocrosTenbHble padoThl (10 10 MUHYT);
¢ (ponranbHbie onbITH (10 10 MUHYT);
® MarHOCTUYECKOE TeCTUPOBAHHUE (OCTATOYHBIC 3HAHUS TI0 TEME, YCBOCHHUE TEKYIIET0 YIeOHOT0 MaTepualia, COMyTCTBYIOIIEe MOBTOpeHue) — 5 — 15
MUHYT.
® KOHTPOJIbHBIE paboTHI (45 MUHYT);
[IpomexyTrouHas (KOHCTaTUPYIOLIas) aTTEeCTAaLIHS:
e WTOroBast KOHTPOJbHast pabora (45 MUHYT).

Cnoco0bI MpOBEPKHU TOCTHKEHHS Pe3yJbTATOB 00y4YeHHUSI.

[Ipu u3ydeHnn Kypca oCymecTBISETCS KOMIUIEKCHBIA KOHTPOJIb 3HAHUN M YMEHUH y4alllUuXCsl, BKIIOYAIOIINI TEKYIIUHA KOHTPOJIb B ITPOIEcce
W3Yy4eHHUs MaTepHala, pyOeKHbIH KOHTPOJIb B KOHIIE U3Y4EHUS 3aBEPIIEHHOT0 Kpyra BOIPOCOB M HTOTOBBIA KOHTPOJIb B KOHIIE U3YYEHHUS Kypca.
[IpenmnonaraeTcst coueTanue pa3InyHbIX GOPM MPOBEPKHU 3HAHUIM U YMEHUM: yCTHas MIPOBEpKa, TECTUPOBaHUE, MMCbMEHHas npoBepka. Kpome Toro,
YUUTBIBACTCS YUaCTHE YUAIIUXCS B IUCKYCCHUSX MPU 0OCYKACHUHU BHITIOJHEHHBIX 33/1aHU, OLIEHUBAIOTCS pedepaTsl yyaluxcsi U pe3ysbTaThl IPOEKTHOU
JeSITeIbHOCTH.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA 110 U'TOT'AM
OBYYEHMHA B 11 KJIACCE:

> HOJ'Iy‘II/ITB OpCACTAaBJIICHUA O CTPYKTYPEC U Macmrabax BceneHHol u MecTe YeaoBeKa B Hel. Y3HATh O CpeacTBax, KOTOPHIC UCIIOJIB3YIOT
ACTPOHOMEI, YTOOBI 3arjIsHyYTb B CaMBIC YI[aHéHHLIe YI'OJIKH Bcenennoii u He TOJIBKO YBUACTDb HeOeCHBIE TeNa B HEOOCTYIIHBIX C 3emiu
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JMarna3oHax JUIMH BOJIH JIEKTPOMArHUTHOTO M3JIy4eHUs], HO U Y3HATh O HOBBIX KaHAJaxX MOJy4eHUs HHPOPMALIUU 0 HEOECHBIX TEIaxX ¢ TIOMOIIBIO
HEHUTPUHHBIX U TPAaBUTALMOHHO-BOJIHOBBIX TEJIECKOIIOB.

Y3HaTh 0 HAOII01aEMOM CJIOKHOM JBYOKEHUH I1aHeT, Jlyasl u ConHua, ux naTepnperanuu. Kakyio posb urpanu HabmoaeHus 3aTMenuii JIyHsl
n CoHua B )KU3HU 00IIECTBA U UCTOPUS UX HAYYHOTO 00bsicHeHus. Kak Ha OCHOBE aCTPOHOMUYECKUX SIBJICHUM JHOAU HAyYUIIUCh U3MEPATH
BpeMs U BECTH KaJleHaphb.

VY3Hatk, Kak Onaroiapsi pa3BUTHIO ACTPOHOMUHM JIFOAM MEPEILIN OT IPEACTABICHUS T€OLEHTPUUECKON CUCTEMBI MUpPa K PEBOJIIOLIMOHHBIM
IIpE/ICTaBICHUSIM FeIMOLEHTPpUYECKON cucTeMbl Mupa. Kak Ha ocHOBe mociieiHel OblIIM OTKPBITHI 3aKOHbI, YIIPABIISIIOIIME JBUKEHUEM IIJIaHET, U
M03/JHEE, 3aKOH BCEMUPHOIO TATOTEHUS.

Ha npumepe ucnonb3oBaHus 3aKOHAa BCEMUPHOTO TATOTEHUS OJYYUTh MPEACTABIECHUS O KOCMUYECKUX CKOPOCTSX, HA OCHOBE KOTOPBIX
PacCcUMTHIBAIOTCS TPAEKTOPHUHU MOJIETOB KOCMUYECKUX allllapaToB K IUIaHETaM. ¥Y3HaTh, KaK MPOsBIIsET ce0s BCEeMUPHOE TATOTEHHE Ha SIBJICHUSX B
cucteme 3emisi—JlyHa, ¥ 3BOJIIOIHMIO ATOW CUCTEMBI B OyTyIIIEM.

VY3HaTh 0 COBPEMEHHOM IPEJCTaBICHUH, O CTpoeHUH COJTHEUHOM CHUCTEMBI, O CTPOEHUHU 3eMJIM KaK IUIAaHEThl U IPUPOJIE MApHUKOBOTO 3PdekTa,
O CBOMCTBax IJIAHET 3€MHOM I'PYIIIbI U TJIAHET-TUTAHTOB U 00 UCCIIEJOBAaHUSIX aCTEPOUIOB, KOMET, METEOPUTOB U HOBOTO KJlacca HEOECHBIX Tell
KapJIMKOBBIX IJIAHET.

[TonyuuTs mpencTaBiIeHUE 0 METOJaX acTPOPU3NIECKUX HCCIEIOBaHUM 1 3aKOHAX (PM3UKH, KOTOPHIE UCTIONb3YIOTCA IS U3YyUeHHs (PU3NUECKU
CBOMCTB HEOECHBIX Tel.

V3Hath npupoy CosiHIIa M €r0 aKTUBHOCTH, KaK COJIHEYHAsl aKTUBHOCTh BJIMSAET HA KIUMAT U 6uocdepy 3eMiH, Kak Ha OCHOBE 3aKOHOB (DU3UKHU
MOJKHO PacCUUTaTh BHyTpeHHee cTpoeHne CoJHIa U KaK HaOII0IeHU 32 HOTOKaMH HeTpuHO oT CosHIIa MOMOTJIM 3arisHyTh B LeHTp CoHIa u
Y3HaTbh O TEPMOSIIEPHOM UCTOYHUKE DHEPIHH.

V3HaTh, KaK ONPEAEISIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3]I U UX B3AUMOCBS3b MEXAY 000, 0 BHyTPEHHEM CTPOEHUHM 3BE3/ U MICTOUHUKAX UX
SHEPIUU; O HEOOBIYHOCTH CBOMCTB 3BE3[] O€JIbIX KapIMKOB, HEHTPOHHBIX 3BE3]] U YEPHBIX AbIP. Y3HATh, KaK POKIAIOTCSA, )KUBYT U YMHUPAIOT
3BE3JIBI.

VY3HaTh, Kak 10 HAOIIOAEHHUAM MYJIbCUPYIOIUX 3BE3 Lieen i ONpeaesiTh pacCTOSIHUA A0 APYTUX rajlakKTHK, KaK aCTPOHOMBI 110 HAOJIIOJEHUAM
JIBOMHBIX U KPATHBIX 3BE3]] OIIPEIEISIIOT MX MAacCHhI.

[TosryunTts peacTaBiIeHus O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3/ M y3HaTh, KaK B 3BE3/1aX 00pa3yroTcs TAKENbIE XUMUUECKUE SIIEMEHTHI.
VY3HaTb, Kak ycTpoeHa Hama ["anaktuka — Mieunsiit [1yTs, kak pacrpenenensl B Hel pacCestHHbIE U IapOBble 3BE3AHbIE CKOTUICHUS U 00J1aKa
MEX3BE3JHOTO0 raza u nbuid. Kak ¢ noMolpro HaOmo1eHui B MH(paKpacHbIX Jydax yAajaoch MPOHUKHYTh Yepe3 TOJILLY MEK3BE3AHOIO ra3a u
IIBUIN B LIEHTp ['anakTuky, yBUIETh ABM)KEHHE 3BE37 B HEM BOKPYI CBEPXMACCUBHOM YEPHOH ABIPHI.

[TonyunTs npencTaBiIeHUE O PA3IUYHBIX THIAX FAJAKTHK, Y3HATH O MPOSIBICHUAX AKTUBHOCTHU I'aJIaKTUK M KBAa3apoB, paclpee/ICHUH FajJakTHK B
MPOCTPAHCTBE U POPMHUPOBAHUM CKOIUIEHUH U SYEUCTON CTPYKTYpBI UX paclpeesieHHs..

VY3HaTh 0 CTPOEHHUH U IBOJIIOLIMH YHUKAIbHOTO 00bekTa Beenennoit B niesioM. IlpocnennTs 3a pa3BUTHEM MPEACTaBIEHUN O KOHEUHOCTH U
O6eckoHeuHOCTH BeeneHHol, o GpyH1aMeHTalbHbIX apaJoKcaX, CBA3aHHBIX C HUMH.

IToHsTh, KaK U3 HAOIIOJAEMOT0 KPACHOTO CMEIEHHS B CHIEKTpaxX AAIEKMX TaJaKTUK MPHILIN K BEIBOJY O HECTAlIMOHAPHOCTH, PACIINPEHUN
BcenenHoi, 1, 4TO B MPOIIIOM OHA ObljIa HE TOJBKO IUIOTHOM, HO ¥ TOpsiuei U, 4TO HaOJII0JaeMO€e PETMKTOBOE U3ITyYeHHUE MOATBEPHKIAET ITO T
BAYKHBIN BBIBOJ] COBPEMEHHON KOCMOJIOTHH.



> Y3HaTh, KaKk OTKPBUIM YCKOPEHHOE pacluupeHrue BeeneHHon 1 ero CBA3bi0 C TEMHOM YHEPTUEN U BCEMUPHOW CUJION OTTAJIKUBAHUS,
IIPOTUBOCTOAIIEH BCEMUPHOMN CUJIE TATOTEHUS.

> Y3HaTh 00 OTKPBITHH SK30IUIaHET — IUIAHET OKOJIO APYIHX 3BE3 M COBPEMEHHOM COCTOSHHM IMPOOIEeMbI MTOMCKA BHE3EMHBIX IMBUIM3AIMN U
CBS3U C HUMU.

> HayuuThCsi IPOBOIUTH MPOCTEHIIINE aCTPOHOMUYECKHE HAOIIOICHHSI, OPUEHTHPOBATHCS CPEIH APKUX 3BE3] M CO3BE3/IHIA, U3MEPATH
BBICOTHI 3BE311 1 COJTHIIA, ONIPEACTISATh ACTPOHOMHYECKIMH METOJAMH BPEMsI, IIUPOTY M JOJTOTY MeCTa HaOIIIOJJCHUI, U3MEPAThH TUaMeTp
ConHIa ¥ U3MEPATH COJIHEUHYIO aKTUBHOCTD U €€ 3aBUCUMOCTh OT BPEMEHU.

TEMATUYECKOE INTAHUPOBAHHME
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Beeaenue B ACTPOHOMUIO
Ctpoenue n macmtadbl BeesieHHOl, 1 coBpeMeHHbIe HA0II01eHU S



Kakue Tena 3anonnstor Beenennyro. KakoBbl X XapakTepHble pa3Mepbl U pacCTOSHUS Mex 1y HUMU. Kakue gusnueckue ycaoBHs BCTPEUYAIOTCS B HUX.
Bcenennas pacmupsiercs. I'ne u kak paboTaroT camble KpYIIHbIE ONITHYECKHE TelecKoIbl. Kak acTpoHOMBI HccaenyoT raMMma-usinydenue Beenennoit. Uto
YBUJEIIH I'PAaBUTALIMOHHO-BOJIHOBBIC U HEUTPUHHBIC TEJIECKOIIBI.

AcTpoMeTpusd
3Bé3aH0e HE00 U BUAUMOE ABHKeHUE He0eCHBIX CBETHJI

Kakwe 3B€31161 BXOAT B co3Be3aust Opuona u Jlebens. Comnnie aBmxeTcs no sxmnTike. [Inaners coBepmaioT nerieodpasHoe apmwxenne. HebecHpie
KoopauHaThl YTO Takoe HEOECHBIN SKBATOP U HEOECHBIN MepuaraH. Kak cTposiT 9KBaTOpUAIbHYIO CUCTEMY HEOECHBIX KoopauHaT. Kak cTposT
TOPU30HTAJIBHYIO CUCTEMY HEOECHBIX KOOPIMHAT.

Buanmoe nBuxenue nianer u Connna

[letneoOpa3zHoe ABMKEHHUE TUIAHET, MOMSATHOE U MPSAMOE IBUKEHHUE IUIaHeT. DKIMIITHKA, 301aKalibHble co3Be3aus. HepaBHoMmepHoe nBmxenune ColHa 1o
JKJIMIITHKE.

JABu:xenne JIyHbl U 3aTMEHHS

@a3bl JIyHBI M1 CHHOJIMYECKNUN MECSIL], YCIIOBHS HACTYIUJIEHUS COJTHEYHOTO U JIYHHOTO 3aTMeHul. [loueMy nponcxonar conHeunsle 3atMeHus. Capoc u
MpeCcKa3aHusl 3aTMEHU I

Bpems u kajieHaapb

3BE3/THOE U COJTHEUHOE BPEMSI, 3BE3HBIA U TPOITMUECKUMA TOJI. Y CTPOHCTBO JIYHHOTO M COJIHEUHOTO KajeHAaps, MpoOaeMbl uX coryiacoBanus tOnuanckuii u
TPUTOPUAHCKUM KAJICHIAPH.

Heobecnas MexaHHKa

I'eqimoneHTpUYeckas cucreMa Mupa

[IpencraBnenus o crpoeHnu COJIHEUHOM CUCTEMBI B aHTUYHBIE BPEMEHA U B CPEIHEBEKOBBE. | eNIMoIieHTprYecKasi CUCTEMa MUpa, 10Ka3aTesIbCTBO
BpameHus 3emun Bokpyr Connua. [lapannake 3B€31 1 onpeneseHre pacCTOsAHMS 10 HUX, MapCeK.

3akonbl Kenuiepa

OtkpsiTue . Kemnepom 3akoHOB ABMkeHus maHeT. OTKpbITHE 3ak0Ha BeemupHoro tsrotenus u 00061ménnbie 3akonbl Keriepa. Onpenenenue macc
HEOECHBIX Tell.

Kocmuueckue ckopocTu

Pacuétbl nmepBoii 1 BTOPOil KOCMUYECKOM ckopocTH U uX (usnueckuid cMbici. [Tonér FO.A. INarapuna Bokpyr 3eMin o KpyroBoi opoure.
Me:kniiaHeTHbIE MePesIéThl

IToHATHE ONITUMAJIBHON TPACKTOPUH IOJIETA K IUIaHeTe. BpeMs 1mos€ra K miaHeTe U JaTsl CTapToB.

Jlyna u e€ Bausinue Ha 3eMJII0

Jlynnsiit penbed u ero npupoaa. IlpuiamsHoe B3aumoaeiictere Mexay Jlynoi u 3emnéit. Y nanenue JlyHnsl oT 3emiiu 1 3aMeAsIeHUE BpaleHUs 3eMIIH.
IIpeueccus 3¢eMHOM OCU U IIPEIBAPEHUE PABHOACHCTBUMN.

TPOCHUE COJMHECYHON CUCTEMbI
Cospemennble npeacrabiieHnst 0 CoJIHeYHOH cucTeme.



CocraB CosiHeuHOM cucTeMbl. [ImaHeTsl 3eMHOM IPYIIIBI U IUIAHETHI-TUTAHThI, UX NpUHIUIHAIbHbIE paznuuusi. O6mako komet Oopra u Ilosic Koitnepa.
Pa3mepsl T€N1 COMHEYHOM CUCTEMBI.

IInanera 3emusn

®opma u pazmepsl 3emian. Buyrpennee crpoenue 3emnu. Posib napaukoBoro 3¢ dexra B GopMUpOBaHUM KJIUMATa 3€MIIH.

IInaneTsl 3eMHON IPyNIbI

Uccnenosanus Mepkypus, Benepsl 1 Mapca, ux cxoxects ¢ 3eminéll. Kak napHuKoBbIi 3peKT rpeet noBepXHoCTh 3eMIIU U IIEPErpeBaeT

armocdepy Benepsr. Ectb nu xu3Hbs Ha Mapce. OBoutoniust opout criyrHukoB Mapca ®@oboca u Jleiimoca.

IInaHeThI-THTAHTHI

®dusnueckue croiictBa FOmutepa, Carypna, Ypana u Henryna. Bynkannueckast aesitenbHOCTh Ha ciyTHUKe FOnurepa Ho. [Ipupona komer BOKpyT TUIaHeT-
TUTaHTOB.

Il1aHeTbI-KAPJIUKH U UX CBOMCTBA.

Mauible Tesa CoJiHEeUHOH cHCTeMbI

[Ipupona u nemwxenue acrepousios. Criennpuka quxeHus rpymnn acrepouioB TposiHiieB u I'pexos. [Ipuponaa u neuxenue komer. [losc Koiinepa n O6maxo
komet Ooprta. [Ipupoaa METEOPOB U METEOPUTOB.

MeTeopsbl 4 METEOPHUTHI

[Ipuponaa nmagaromux 38€3/1, METEOPHbIE NOTOKU U MX paguaHThl. CBsI3b MEXy METEOPHBIMH MOTOKaMHU U KoMeTaMHu. [Iprpoia KaMeHHBIX U JKeIEe3HBIX
MeTeopuToB. [Ipupoaa METEOPUTHBIX KPATEPOB.

Ilpakruyeckas acrpoduznka u puzuka Coanna

Metoabl acTpopu3nYecKuX UCCIeTI0BAHNI

YCTpONCTBO U XapaKTEPUCTUKHU TEJIECKOIIOB PePpakTopoB U pedieKTOPOB. Y CTPONUCTBO PaiMOTENECKONIOB, paAuoNHTEp(HEpOMETPHI.

Coanue

OcHoBuble xapaktepuctuku Comnnia. Onpenenenue Macchl, TeMIepaTypsl U xumudeckoro cocrasa Connna. Ctpoenue coHeyHoi atmocdepsl. CotHeuHast
aKTUBHOCTbH U €€ BIMsSIHKIE Ha 3eMJII0 U Ouocdepy.

Buytpennee crpoenue CosiHia

Teopernueckuil pacu€t Temneparypsl B neHTpe ConHua. AaepHblii HICTOYHUK SHEPTUU U TEPMOSIEPHBIE PEaKIIMU CUHTE3a I'eJIUsl U3 BOAOPO/1a, IIEPEHOC
sHepruu u3 neHTpa CoyHLa HAPYXKY, KOHBEKTUBHAS 30HA. HeWTpUHHBIN Teneckon v HAbM0AeHHs TOTOKa HelTpuHO 0T ConHIa.

3pé
OcHOBHBIC XapaKTEPUCTHKH 3BE3]1

OmnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3/1: MacChl, CBETUMOCTH, TEMIIEPATYPbl U XUMHUECKOTo cocTaBa. CrieKTpaiibHas KilacCu(uKanus 3BE3/] U e€
¢u3nyeckre OCHOBBI. JlnarpaMmMa «CreKTpaibHbIM KiIacc» — CBETUMOCTh 3BE3[, CBA3b MEX/Iy MACCOM U CBETUMOCTBIO 3BE3I.

BuyTpennee crpoenue 3B€31

CrpoeHnue 3B€3/1b1 II1aBHOM NOCIEN0BAaTENBHOCTH. CTpOEeHHE 3BE3/] KPACHBIX TUTAHTOB M CBEPXTUT'aHTOB.

BeJible kapJuKHu, HeATPOHHBIE 3BE3/1bI, MMYJIbCAPbl M YEPHBIE IbIPbI



Crpoenue 3BE3/1 O€TIBIX KapJIMKOB M MIpeJiesl Ha uX Maccy — npenen Yanapacekapa. [lynscapbl u HeliTpoHHbIe 3BE311b1. [Ipupoaa 4€pHBIX ABIP U X
rapaMeTpsl.

J/[BoliHbIe, KPATHbIE U NePeMEeHHbIE 3BE3/1bI

HaGimroieHust ABOMHBIX M KPATHBIX 3BE3]1. 3aTMEHHO-TIEpeMEHHbIe 3BE3/bl. Onpeiesienne Mace TBOWHBIX 3BE31. [lynbcupyromiue mepeMeHHbIC 3BE3IbI,
KpHUBBIE U3MEHEHUs OJ1ecka neden . 3aBUCMOCTbh MEX]Ty CBETHMOCTBIO M TIeproIoM Tynbcanuil y nedeuna. Llepennsr — masku Bo Beenennoi, mo
KOTOPBIM OIIPENEIAIOT PACCTOSHUSA 10 NANEKUX CKOIJICHUH U FalaKTUK.

HoBrble 1 cBepXHOBBIE 3BE3/1bI

XapaKkTepUCTUKHU BCIIBIIIEK HOBBIX 3BE3/1. CBSI3b HOBBIX 3BE3]] C TECHBIMH JBOMHBIMU CUCTEMAMH, COJEPKAIIMMHU 3Be31y Oenblil kapiuk. [leperekanue
BEIIECTBA U sIEPHBIN B3pbIB Ha IOBEPXHOCTHU Oeoro kapiauka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/1bI. XaPaKTEPUCTUKH BCTIBIIIEK CBEPXHO BBIX 3BE3/.
['paBuTanmoHHsIi KoJIIarc 6emoro Kapiauka ¢ Mmaccoit Yanapacekapa B COCTaBe TECHOM JTBOWHOM 3Be3/1bI — BCIIBIIIIKA CBEPXHOBOM MEpBOTO THIMA. B3phiB
MacCCUBHOM 3B€3/bl B KOHIIE CBOEH IBOJIIOIIMM — B3PBIB CBEPXHOBOI BTOporo tuna. HabmatoaeHne octaTkoB B3pbIBOB CBEPXHOBBIX 3BE3I.

JIBOJTIOUSA 3BE3/]1: POKIEHHE, ) KU3Hb U CMePTh 3BE3]]

Pacuér nmponomKATENbHOCTH )KU3HU 3BE3/] PA3HOM MACCHI Ha TJIABHOW MOCJIEN0BATENBHOCTH. IIepexon B KpaCHbIE TUTAHTHI U CBEPXTUTAHTHI ITOCJIE
ucyepnanus Bojaopoaa. CriokoitHas 3BOIOIUS MaJl0 MAaCCUBHBIX 3BE3/1, U TPaBUTAILIMOHHBINA KOJUIAIIC U B3PBIB ¢ 00pa30BaHUEM HEHTPOHHOMW 3BE3/bl WU
4EPHOW JBIPBI MACCUBHOM 3Be3/bl. OIpeiesieHne BO3pacTa 3BE3IHBIX CKOIUICHNH 1 OTAEIBHBIX 3BE3/] U POBEPKA TEOPUH 3BOJIFOLIMH 3BE3L.

Mueynrnii Iyre

I'a3 u nb1ab B I'amakTuke

Kaxk ob6pazyrorcs otpaxkarenbHble TyMaHHOCTH. [Touemy cBeTsiTest muddys3apie TyMmaHHOCTH Kak KOHIIEHTPHUPYIOTCS Ta30BbIC M MMBUICBBIC TYMAHHOCTH B
I'amaxTuke.

PaccesinHbIe M IApOBbBIE 3BE3IHbIE CKOMJIEHUS

HalGnrogaembie CBOICTBA pacCesTHHBIX 3BE3IHBIX CKOTUIeHHH. HabmrogaemMbie cBOMCTBA MIApOBBIX 3BE3IHBIX CKOIUICHUH. Pactipenenenue u xapakrep
JBIKEHUSI CKOTUIeHUH B ["anakTuke. Pacnpenenenue 383/, CKOTUICHHH, Ta3a U kUK B ["anaktuke. CBepxMaccuBHas YEpHast ApIpa B IieHTpe [ anakTuku u
KocMmuueckue tyan. MHppakpacHbie HAOTIOACHUS IBMKEHUS 3BE3/1 B IEHTpe ["anakThku u oOHapy)XeHHE B IICHTPE [ aJakTUKK CBEPXMACCHBHOM YepHOM
IbIpbl. Pacuér mapaMeTpoB cBepXMacCUBHOM 4€pHO IbIpbl. HaOmroaeHnss KOCMUYECKUX JTy4el U UX CBSI3b CO B3PhIBAMH CBEPXHOBBIX 3BE3]I.
T'anakTuku

Kak xnaccupuuupoBainy rajlakTuKy 1o popMe 1 KaMepTOHHAs Tuarpamma Xaoosa. CBOMCTBA CIUPATbHBIX, AJUIMIITUYECKUX U HETIPABHIIbHBIX TAJIAKTHK.
KpacHoe cMelieHre B CIIeKTpax rajlakTHK U ONPEICIICHUE PACCTOSIHUS 10 HHX.

3axoHn Xa00J1a

Bpaienue ranaktuk u TEMHast MaTepusi B HUX.

AKTHBHBIE TAJJAKTHKH ¥ KBa3aphbl

[Ipupoaa akTUBHOCTH TalakTHK, PATHOTATAKTUKU U B3aUMOJICHCTBYIONINE TalakTUKU. HeoObIuHbIe CBOMCTBA KBAa3apoB, X CBS3b C SApaMU TallaKTUK U
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CKkomieHns raJIakTHK



Habnromaembie cBOMCTBA CKOIUICHUH TaJIaKTUK, PEHTTEHOBCKOE M3IIydeHHEe, TeMIIepaTypa U Macca MEKIaJaKTHUECKOTO ra3a, He00X0IMMOCTh
CYLIECTBOBaHMS TEMHOM MaTepuu B CKOIIJICHUX rajakTuK. OLeHKa Macchl TEMHOM MaTepUM B CKOIUIEHUSX. Sluencras CTpyKTypa pacipeeleHN s TalaKTUKH
CKOIUICHUH T'aJIaKTHUK.

TDOCHME W IB ua B HHO¥i
KoneuHnoctp n 0eckoHeuHOCTh BeesleHHON — napagoKcebl KJIaccu4ecKoi KOCMOJIOTHH.
3aKOH BCEMHPHOTO TSATOTEHUS U MPEICTABICHUS O KOHEYHOCTH U OeckoHeuHOCTH Beenennoil. @oToMeTprudecknil mapagoKe U MPOTHBOPEUHUS ME KLY
KJIACCUYECKUMH TPEICTAaBICHUSAMU O cTpoeHNH BeenenHoil u Habmonenussmu. Heo6xonuMocTs npuBiieyeHus 001el TeOpruu OTHOCUTEIBHOCTH JUIS
nocTpoeHust Mozienu Beenennoi. CBsi3b MEXIy F€OMETPUUYECKUX CBOMCTB IPOCTpaHCcTBa BeeneHHol ¢ pacnpenesieHneM U IBUKEHUEM MaTepuu B HEH.
Pacmmmpsiromasica Beenrennast
CBsi3b cpeHel MIIOTHOCTH MaTEPHUH C 3aKOHOM PACHIUPEHUS U TEOMETPUISCKUMHU CBoiicTBaMu Bceenennoit. EBKIIMIOBA 1 HEEBKIIM0BA T€OMETPUS
Bcenennoii. Onpenenenue paanyca u Bo3pacta Beenennoit. Mogens «ropstueii BceneHHOM» U peTUKTOBOE U3ITyUEHUS
OO6pa3zoBaHre XUMHUYECKUX JIEMEHTOB Bo Bceenennoil. O6unue renust Bo BeeneHHoN 1 HE00X0AMMOCTh 00pa30BaHUs €ro Ha paHHUX ATAIax 3BOJIOLUN
Bcenennoii. Heo6xoAuMOCTh HE TOJIBKO BHICOKOW TUIOTHOCTH BEIIIECTBA, HO M €0 BHICOKOW TEMIIEpaTyphl Ha paHHUX dTarax dBOJONNH BeeneHHo.
PenukroBoe n3nyueHue — u3NydeHHe, KOTOpoe OCTaNoch BO BeeleHHOM 0T ropsiuero U cBEpXIJIOTHOTO COCTOSIHUSL MaTEPUU Ha PAHHUX dTarax KU3HU
Bcenennoii. Habmoaemble cBOCTBa pelMKTOBOro M3nydeHus. [louemy Heo6XoauMo nipuBIiedeHHe 0O1Iei TEOpUH OTHOCUTENLHOCTH I TOCTPOE HUS
Moaenu BeeneHHon.

CoppeMenHpie NP00AEMEI ACTPOHOMIM

YckopeHnHoe pacmpenue BeesleHHOH M TEMHAS SHEPrus

Habmonenust cBepxHOBBIX 3BE3]1 | TUIIA B TAJIEKKUX rajlakTHUKaX U OTKPHITHE YCKOPEHHOTO pacumpenus Beenennoil. OTKpbITHE CHITBI BCEMUPHOTO
oTTaJIKMBaHus. TEéMHas sHeprus yBeauuuBaeT Maccy BeenenHol o mepe e€ pacmmpenust. [Ipupoaa cuinel BceMupHOTo oTTankuBaHus.

Oo0Hapy:KeHue MJIAHET BO3JIe APYTrUX 3BE311.

Habmronenus 3a qrmkeHneM 3BE3]] U ONPEIEIICHUs MAaCC HEBUIUMBIX CITyTHHUKOB 3BE3], BOZMYILIAIOLIUX UX MPSMOIHHEHHOE IBIKEHUE. MeTO1bl
oOHapyxeHus dk3o1ianeT. OleHKa yCI0BUN Ha MOBEPXHOCTSIX dK30IuI1aHeT. [lonck sk3o1aneT ¢ KoM(POPTHHIMU YCIOBUSIMH JUIS )KU3HU HA HUX.

IHoncku xu3Hu 1 pazyma Bo BeesieHHoi

Pa3Butue npeacraBiaeHnii 0 BOSHUKHOBEHUH UM CYIIECTBOBAHUU KU3HU BO BeenenHoil. CoBpeMeHHbIE OLIEHKH KOJMYECTBA BBICOKOPA3BUTHIX LIUBHIIU3ALUI B
lNanaktuke. [TonbiTky 0OHAPYKEHUS ¥ TIOCBUTKYA CUTHAJIOB BHE3EMHBIM ITUBIIIA3ALIHSIM.

TPEBOBAHUSA K YPOBHIO TIOAI'OTOBKH YUALIIUXCHI.

L4 HOJ'Iy‘II/ITB NOpCACTABJICHUA O CTPYKTYPEC U Macirabax BeelneHHoli u MecTe YeaoBeKa B Hel. Y3HATh O CpeacTBax, KOTOPHIC UCIIOJIB3YIOT
ACTPOHOMEI, YTOOBI 3ariisIHYTh B CaMBbIC y,[[aﬂéHHBIe YI'OJIKH Bcenennoii 1 He TOJIBKO YBUACTH HeOecHbIE TeNa B HEOOCTYIIHBIX C 3emnu



JMarna3oHax JJIMH BOJH 3JIEKTPOMAarHUTHOTO M3JTyYeHHUs, HO U Y3HATh O HOBBIX KaHaJax MOIydeHHUs HH(POpPMaIi 0 HEOECHBIX TeJax ¢
IIOMOIIIbI0 HEUTPUHHBIX U I'PAaBUTALIOHHO-BOJIHOBBIX TEJIIECKOIIOB.

3HaTh 0 HAOJII01aEMOM CJIO’)KHOM JBMKEHUU IaneT, JIynsl u ConHia, ux uHTEprnperanui. Kakyio posib urpaii HaOI0JeHNs 3aTMEHUN
JIynel n ConHIA B )KU3HU OOLIECTBA U UCTOPUS MX HAYYHOTO 00bsicHeHus. Kak Ha OCHOBE aCTPOHOMHUYECKHUX SIBJICHUM JIIOJU HAYYUIIUCh
HU3MEPSTh BPEMS U BECTU KAJICHIAPh.

3Hatb, Kak 01aroaaps pa3sBUTHIO aCTPOHOMUU JIFOJU IIEPELUIN OT NPEACTABIECHUS M'€OLIEHTPUUECKON CUCTEMbI MUPa K PEBOTIOLUOHHBIM
IIPE/ICTaBICHUSIM IeIMOLEHTPUYECKOM cucTeMbl Mupa. Kak Ha ocHOBe mociie/iHel ObTM OTKPBITHI 3aKOHBI, YIPABIIAIOIINE ABUKECHUEM
IIJIAHET, 3aKOH BCEMUPHOTO TATOTEHUS.

Ha npumepe ncnosp30BaHus 3aKk0Ha BCEMUPHOTO TATOTEHHUS MOIY4YUTh IPEICTABICHNS O KOCMHYECKUX CKOPOCTSX, HA OCHOBE KOTOPBIX
PacCUMTHIBAIOTCS TPAEKTOPHUHU MOJIETOB KOCMUUYECKUX allapaToB K IJIaHETaM. Y3HaTh, KaK MPOSBISET ce0sl BCEMUPHOE TSATOTEHUE Ha SBJICHUSX B
cucreme 3emsss—JlyHa, ¥ 3BOJIIOLUIO ITON CUCTEMBI B OyAYIIEM. 3HATh O COBPEMEHHOM IPECTaBIECHUH, O CTpoeHUU COJTHEUHON CHCTEMBI, O
CTpOEHUH 3eMJIM KaK IUIaHEThl U IPUPO/Ie TAPHUKOBOTO 3P QeKTa, 0 CBOMCTBAX IJIAHET 3€MHOU I'PYIIbI U MIAHET-TUTaHTOB U 00 UCCIIETOBAHUIX
acTepouioB, KOMET, METEOPUTOB M HOBOTO KJlacca HEOECHBIX TeJ KapIMKOBBIX IIAHET.

[TonyuuTs peacTaBiIeHE O METO1aX acCTPOPU3NYECKUX UCCIIEOBAaHUH U 3aKOHAX (PU3UKHUX, KOTOPBIE UCTIONB3YIOTCS AJIs U3Y4YEeHUS
(buznyecKku CBONCTB HEOECHBIX TEIl.

3natb npupoay CoslHIIAa U €ro aKTUBHOCTH, KaK COJTHEYHasi akTUBHOCTb BIIMSAET Ha KIUMAT U 6nochepy 3eMiu, Kak Ha OCHOBE 3aKOHOB
(GU3MKN MOKHO pacCcUMTaTh BHyTpeHHee cTpoeHne CoHIa M Kak HaOIroeHUs 3a MOTOKaMU HEUTpUHO oT CoJlHIa TOMOTJIH 3arIIHYTh
B 1ieHTp CoJHIA ¥ y3HATh O TEPMOSIEPHOM UCTOYHUKE SHEPTUU.

3HaTh, KaK OINpPEJEIIAIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3/ U UX B3aUMOCBSA3b MEXy COOOM, 0 BHYTPEHHEM CTPOCHMU 3BE3] U
HCTOYHMKAX UX SHEPTUU; O HEOOBIYHOCTHU CBOMCTB 3BE3]1 O€NbIX KapJIMKOB, HEHTPOHHBIX 3BE3/1 M YEPHBIX AbIP. Y3HaTh, KaK POXKIAOTCA,
KHUBYT U YMUPAIOT 3BE3IbI.

3HaTh, KaK 10 HAOJIIOJCHUAM ITYIbCUPYIOLINX 3BE3] Leer T ONpeeIATh PACCTOSHUS O APYIUX raJIaKTUK, KaK aCTPOHOMBI 10
HaOJI0IEHUSAM JIBOMHBIX U KPATHBIX 3BE3/ ONPENENSIOT UX MAaCChI.

[TosryuuTh npeacTaBiIeHUs O B3PhIBaX HOBBIX U CBEPXHOBBIX 3BE3/1 M y3HATH KaK B 3BE3/1aX 00pa3zyroTcs TAKENIOE XUMUYECKUE
3JIEMEHTBI.

VY3Hate, Kak ycrpoeHa Hama ["anaktnka — Muneunslii [1yTs, kak pacrpeneneHsl B HEl pacCesiHHbIE U IIAPOBBIE 3BE3/IHBIE CKOIIJICHUS U
o0aka MeX3BE3AHOTO ra3a U neliai. Kak ¢ nomoluso HabIoJeHui B MHPPaKpaCHBIX JIydaX YAaloCh IPOHUKHYTh Yepe3 TOJILLY
MEX3BE3JHOTO ra3a U IbUIM B LEHTP ['anakTuKy, yBUETh ABM)KEHHE 3BE3/1 B HEM BOKPYT CBEPXMACCUBHOM YEPHOH JBIPHI.

[TonyunTs mpencTaBiIeHUE O Pa3IMYHbIX TUIIAX FAJAKTHK, Y3HATh O MIPOSBIICHUSAX aKTUBHOCTH FJIAKTHK U KBAa3apOB, PaCIpeIeIICHUN
rajlakTHK B IIPOCTPAHCTBE U (POPMHUPOBAHUHU CKOIIJIEHUH U SYEHCTOM CTPYKTYPbI UX paclpeieeHusl.

3HaTh O CTPOECHUU U HBOJIOIMU YHUKAIBHOTO 00bekTa Beenennoii B nenom. [Ipocneauts 3a pa3BUTHEM MTPEICTABICHUH O KOHEYHOCTH
u 6eckoHeuyHOCTH BeeneHHol, o GpyHIaMeHTanbHbIX MapajoKcaX, CBI3aHHBIX C HUMU.

IToHsTh, KaK U3 HAOIIOJAEMOT0 KPACHOTO CMEIEHHS B CIIEKTpaxX AalEKUX TajJaKTUK MPHUIUIM K BEIBOAY O HECTAIIMOHAPHOCTH,
pacuupeHun BeeneHHOM, 1, 4TO B MPOIIJIOM OHa ObUIa He TOJIBKO IUIOTHOM, HO M ropsiueit U, 4To HabIr01aeMoe PETMKTOBOE U3ITyUeHHE
MOATBEPKIAET 3TOT BAXKHBII BBIBOJ COBPEMEHHON KOCMOJIOTHH.



3HaTh, KaK OTKPBUIM YCKOPEHHOE paciiupeHre BeeneHHo U ero CBsI3bi0 ¢ TEMHOM HEprueil 1 BCEMUPHOM CUJION OTTAJIKUBAHUS,
IIPOTUBOCTOSAIIEH BCEMUPHOMN CUJIE TATOTEHUS.

3Hath 00 OTKPBITHUH 3K30IINIAHCT — IIJIAHCT OKOJIO APYTIUux 3Bé3I[ U COBPEMCHHOM COCTOSIHUHA HpO6JI€MBI INOKMCKa BHEC3CMHBIX
III/IBI/IJII/ISaHI/Iﬁ " CBsA3HU C HUMH

OOKYMEHT NMOAMUCAH
QNEKTPOHHOW NMOAMNNCHLIO

CepTtudmkat: 7AA606DFC38149E7507525FFDD254611
Bnapeneu: XoxpsikoBa Hagexana BanepbeBHa
OencteuteneH: ¢ 03.03.2022 go 27.05.2023
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