AHHOTAIHSA
K paboueii mporpamme no actponomuu 11 ximacc

1. Hacrosmas paGouas mporpamMmma 6a3oBoro Kypca «ActpoHomusi» i 11 kimacca
COCTaBJIEHA Ha OCHOBE:

denepanpHoro 3aK0Ha OT 29 nexadpst 2012 roga No273 «O6 ob6pazoBanuu B Poccuiickoit
denepanuny;
[Tpukaza Muno6puayku Poccun ot 30.08.2013 roga Ne1015 «O06 yTBepkaeHUN TOPSIIKA
OpraHU3aIH U OCYIIECTBICHUSI 00pa30BaTEeNbHOM EATEIHHOCTH 10 OCHOBHBIM
0011100pa3oBaTeIbHBIM MTPOrpaMMaM - 00pa30BaATEIbHON TPOrpaMMe Ha4aJIbHOT'O O0IIETOo
oOpa3oBaHusi, 00pa30BaTEIbHON MpOrpaMMe OCHOBHOTO 0011ero 00pa3oBaHus U
00pa30BaTeNbHON MPOTrpaMMe CPETHETO OOIIET0 00pa30BaHUsD»
[Tpukaza MunucrepcTBa oOpazoBanus U Hayku P ot 17 mast 2012 roga Ne 413 «O6
yrBepxkaeHnn DeepanbHOro rocy1apcTBEHHOr0 00pa30BaTeNIbHOTO CTaHIapTa CPETHETO
o011ero 00pa3oBaHuUs
®denepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBLHOIO CTAaHAAPTAa OCHOBHOT'O O0IIEro
obpazopanus (PI'OC COO);
IIpUMEpHOI paboyeil nporpaMmoii no npeamety (ActpoHomus. Metoauueckoe nocodue 10—
1 1kmaccel. ba3oBeIi ypoBeHb: yue0. mocodue s yauTeneit o0meoopa3oBar. opraHu3amii /
nox pen. B. M. HUapyruna.—M.: [Ipocsemienue, 2017).
®denepalibHOTO NEPeUHs y4eOHUKOB;
VYyeOnoro mnana MBOY Komapuuckoit COII Nel;
[Tonoxenus o padboueit nporpamme MBOY Komapuuckoit COILI Nel.

2. PaGouas mporpaMma 1o acTpOHOMUHU OPUEHTHPOBAaHA Ha UCIOJIb30BaHKE 0Aa30BOTO
yuebHuka ActpoHomus 10-11 knace, B.M. Hapyrun, Mocksa I[Ipocsemenue, 2022 T.

3. OCHOBHOI1 L1e/IbI0 U3Y4eHHUs YueOHOTo npeaMeTa « ACTPOHOMHUS» Ha 6a30BOM YpOBHE

CpeaHero o0mero 00pa3oBaHus SBISETCS:

" OCO3HAaHHE MPUHIMITHAIBHONW POJIM aCTPOHOMMH B MO3HAHUM (DyHIaMEHTAIbHBIX
3aKOHOB MIPUPOJIBI U (POPMHUPOBAHUHN COBPEMEHHON KapTHHBI MUPA;

* npuoOpeTeHHe 3HaHUH 0 pu3nuecKoi Nprupoae HEOECHBIX TEI U CUCTEM, CTPOCHHUS U
HBOTIOIMY BeeneHHoM, mpoCcTpaHCTBEHHBIX U BpEMEHHBIX MaciiTabax BeenenHo,
Han0oJiee BaKHBIX aCTPOHOMHUYECKUX OTKPBITUSX, ONIPEIEINBIINX PA3BUTHE HAYKU U
TEXHUKH,

"  OBJaJIeHUE YMEHUSAMHU OOBACHATH BUJIUMOE TOJI0XKEHUE U JIBH)KEHHE HEOECHBIX Tel
MPUHLIUIIAMU OTIPEAETICHUS] MECTONOJIOKEHNS U BPEMEHHU M0 aCTPOHOMHYECKUM
00BbEeKTaM, HaBbIKAMH MPAKTHUECKOTO UCIIOIb30BAHUS KOMITBIOTEPHBIX MPUIIOKEHUH JUIs
orpezeNieHus: Buja 3B€3IHOro Heba B KOHKPETHOM ITYHKTE JJIsl 3aJaHHOTO BPEMEHH;

"  pa3BUTHUE N03HABATEIbHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH
B IIpoliecce NMPUOOPETEHUsI 3HAHUN 110 ACTPOHOMUHU C UCIIOJIb30BAHUEM PA3IUYHBIX
UCTOYHUKOB MH(OPMAIIMK U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

"  JUCHOJIb30BaHUE NPUOOPETEHHBIX 3HAHUNM U YMEHUHN JJIs PEILIeHUs IPAaKTUYECKUX 3a/1a4
MIOBCEITHEBHOM JKN3HY;

* (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHUS;

* (popMHpOBaHNE HABBIKOB UCIOJIB30BAHUS €CTECTBEHHOHAYYHBIX M OCOOCHHO (PU3HUKO-
MaTeMaTUYeCKUX 3HAHUH JIJIs1 0ObEKTUBHOTO aHaIN3a YCTPONCTBA OKPYKAIOIIEr0 MUpa
Ha MpUMepe JOCTHXKEHUI COBPEMEHHOH acTpodU3NKH, aCTPOHOMUU U KOCMOHABTHKH.

4. Tlporpamma npeaHa3zHaueHa A1 0a30BOro M3ydeHus acTpoHomuu B 11 knmaccax,
COCTaBJIEHA B ITOJIHOM COOTBETCTBUU C (heiepalibHbIM KOMIIOHEHTOM I'OCy1apCTBEHHOTO
CTaHJapTa CPEeIHEro o0IIero 0opa3oBaHusI.

W3yuenne kypca paccuntano Ha 18 gacos. 0,5 4 B Hezelio.

5. Crpykrypa paboueil mporpaMMsl:



1)

3)
4)

[TosicuutenpHas 3amucka.

TpeboBaHUS K YPOBHIO TIOJITOTOBKH YIAITHXCS

Coneprkanue ydeOHOTo mpeaMera

Temaruueckoe MIaHUPOBAHUE C YKa3aHHUEM KOJIUYECTBA YacOB, OTBOJIMMBIX HA OCBOCHHE
KaKIOU TEMEIL.
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IHHOACHUTEJIBHAA 3AIIMCKA

Hacrosiias pabouast mporpamMma 6a3oBoro Kypca «ActpoHomusi» 11 kilacca coctaBieHa Ha OCHOBE:

e ®denepanbHOro 3aKoHa ot 29 nekadbps 2012 roga Ne273 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

e IlIpukaza MunoOpuayku Poccun ot 30.08.2013 rona Nel015 «O6 yrBepkaeHIH OpsiAKa
OpraHu3aIlK U OCYIIECTBICHHUS 00Pa30BaTEIbHON AESITEIHPHOCTH IO OCHOBHBIM
0011eo0pa3oBaTeIbHBIM ITPOrpaMMaM - 00pa3oBaTeIbLHON MporpaMMe HauaabHOTO 00IIEro
oOpa3oBaHus, 00pa30BaTEIBHON MPOTpaMMe OCHOBHOTO 00IIET0 00pa3oBaHUs U
00pa3oBaTenbHOI MporpaMMe CpeaHEero o0Iero 0opa3oBaHus»

e [Ipukaza Munuctepcta oOpa3oBanus u Hayku P® ot 17 mas 2012 roga Ne 413 «O6
yrBepxkaAeHnn DeeparbHOro rocy1apcTBEHHOr0 00pa30BaTeNIbHOTO CTaHIapTa CPETHETO
o011ero 0Opa3oBaHuUs

o @enepalibHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHAAPTa OCHOBHOTO OOIIETr0
obpazoBanus (PI'OC COO);

e npuMepHoi paboueli mporpammoii o npeamery (Acrponomusi. Meroauueckoe nocodue 10—
1 1kmaccel. ba3oBeIi ypoBeHb: yue0. mocodue s yauTenel o0neoopa3oBar. opranu3anuii /
nox pen. B. M. HUapyruna.—M.: [Ipocsenienue, 2017).

e @enepalibHOTO NEPEUHs yUeOHUKOB;

e Vuebnoro nminana MbOY Komapuuckoit COIL Nel;

e [lonoxenus o padoueit mporpamme MBOY Komapuuckoit COILI Nel.

Pabouas nporpamMmMa o acTpOHOMHUU OPUEHTUPOBAHA Ha UCIIOJIb30BaHKE 0a30BOT0 yueOHHUKA
Actponomus 10-11 knace, B.M. Hapyrun, Mocksa IIpocsemienue, 2022 r.

N3yuenue kypca paccuntano Ha 18 acos B roz. 0,5 4 B Hexento.

OO0mas xapakrepucTUKa y4eOHOro npeamera

ACTpOHOMI/Iﬂ B pOCCHﬁCKOﬁ IOKOJIC BCCra pacCcMaTpuBaIaCb KakK KYpPC, KOTOpBIfI, 3aBepuIad
q)HSI/IKO-MaTeMaTI/I‘IGCKOe O6p330BaHI/IC BBIITYCKHHUKOB CpellHeI\/’I IOKOJIbI, 3HAKOMUT UX C COBPEMCHHBIMU
MNpEACTaBJICHUAMU O CTPOCHHUU U 3BOJIFOIHUUN Bcenennoit u CHOCO6CTByeT (I)OpMI/IpOBaHI/II-O HAay4YHOTI'O
MHPOBO33pPCHU.

Baxxayto posib B OCBOGHHH Kypca HWIparoT MPOBOJAMMBIE BO BHEYPOYHOE BpeMsI COOCTBEHHBIC
HaOmofeHust ydamuxcs. Crenuduka TIaHUPOBAHHMS HJTHX HAONIOJEHUN OMpenenseTcss ABYyMS
oOcrosiTenscTBaMu. Bo-miepBhIx, OHU (32 HcKiItoueHueM HaOmroaeHni COoTHIIA) 0 KHBI IPOBOIUTHCS B
BEUEpHEE WJIM HOYHOE BpeMs. BO-BTOPBIX, OOBEKTHI, MPUPOIa KOTOPHIX U3y4aeTCs HA TOM WUIIU UHOM
YpOKe, MOTYT OBITH B 3TO BpeMs HEJOCTYIHBI /7151 HaOmroaeHuid. [Ipu nnaHupoBaHUU HAOIIOACHUN ITUX
00BEKTOB, B 0OCOOCHHOCTH IJIAHET, HEOOXOUMO YUUTHIBATH YCIOBHUS UX BHIUMOCTH.

OCHOBHOI1 IeJIBI0 U3YYCHHUS Y4eOHOTO IIpeMeTa «ACTPOHOMUS Ha 0A30BOM YPOBHE CPETHETO
o01m1ero o0pa3oBaHUs SIBISETCS:

"  OCO3HaHHE MPUHIUITUATBEHON POJIM ACTPOHOMHH B TTO3HAHWUU (DyHIaMEHTaTBHBIX
3aKOHOB MIPUPOJIBI i POPMHUPOBAHUHN COBPEMEHHON KapTHHBI MUPA;

* npuoOpeTeHre 3HaHUH 0 (PU3NUECKON TPUPOIE HEOSCHBIX TENI U CUCTEM, CTPOCHUS U
IBOIONIMY BeeneHHOH, MpOCTpaHCTBEHHBIX M BpeMEHHBIX MaciiTabax BeeneHHOH,



Hanbosee BaKHBIX aCTPOHOMUYECKUX OTKPBITUSX, ONPEICIUBIINX PA3BUTHE HAYKH U
TEXHHKHU;

"  OBJIaJICHUE YMEHUSIMU OOBICHATH BUAMMOE TMOJOKEHUE U IBUKEHHE HEOECHBIX Tel
MPUHIUIIAMU OIIPEIeTICHUSI MECTOIOJIOKEHUSI U BPEMEHU IO ACTPOHOMHYECKUM
00BbeKTaM, HaBbIKAMH MTPAKTUYECKOTO UCIIOJIb30BAHUS KOMIIBIOTEPHBIX MPUIIOKESHUM JUIs
OTIpeieNIeH s BU/1a 3B€3THOT0 He0a B KOHKPETHOM ITYHKTE IS 33/1aHHOTO BPEMEHU;

"  pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIpolLiecce NMPUOOPETEHHsI 3HAHUN 110 ACTPOHOMUHU C UCIIOJIb30BAHUEM PA3IUYHBIX
MCTOYHUKOB MH(POPMAIIMHN U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

"  WUCHOJB30BaHUE MPUOOPETCHHBIX 3HAHUIA U YMEHHM JUTSl PEIICHUS MTPAKTHYECKHUX 3a71a4
MOBCE/IHEBHOM JKU3HH;

* (popMHpOBaHNE HAYYHOTO MUPOBO33PEHUS;

* (opMHUpOBaHKE HABBIKOB MCIOJIb30BAHMUS €CTECTBEHHOHAYYHBIX U OCOOCHHO (hU3HUKO-
MaTeMaTHYECKUX 3HaHUH U1 00BEKTUBHOTO aHAIM3a YCTPOHUCTBA OKPY)KAIOIIETO MUPa
Ha MpUMepe JOCTHKEHUI COBPEMEHHON acTpOPU3UKH, aCTPOHOMUU U KOCMOHABTUKH.

B HacTodAliee BpemMs BAKHEH MU 3aJa4YaMi aCTPOHOMUHU ABJIAOTCHA:

(hopMupOBaHKE MPECTABICHUN O €IMHCTBE (PU3UUECKUX 3aKOHOB, IEUCTBYIOIMUX Ha 3emiie U
B OesrpannuHoi Bcenennoi,

(dhopMupOBaHUE MTPEJICTABICHUI O HEPEPHIBHO MPOUCXOIAIICH SBOIIOINH HAIICH MIaHETHI,
BCEX KOCMUYECKHX T€J M UX CUCTEM, a TaKXke camoil BeeneHHoii;

pUOOpeTEeHUE 3HAHUI 1 YMCHH JUTSI KCIIOJIB30BAHUS B MPAKTUIECKON JCSITETLHOCTH U
MOBCE/IHEBHOM JKU3HH;

OBJIaJICHUE CITIOCOOAaMU MMO3HABATENFHON, MH()OPMAIITHOHHO-KOMMYHHKATUBHOM 1
pedIekCUBHOI eI TeIbHOCTEN;

OCBOEHUE MO3HABATENbHOM, HH(OPMAIIMOHHON, KOMMYHUKAaTUBHOMH, pedIeKCUBHOM
KOMIIETECHIIUH.



IInanupyemble pe3yabTaThl H3yYeHHs] Y4eOHOT0 NpeaMeTa.

Jluunocmuvimu pe3yiomamamy 0OCBOEHUS Kypca aCTPOHOMUU B CPEIHEH IIKOJIE SIBISIFOTCS:

dbopMUpOBaHNE YMEHUS yIPABIATH CBOCH MO3HABATEIILHON NEATEIHHOCTHIO,
OTBETCTBEHHOE OTHOILIEHUE K YYEHHIO, TOTOBHOCTh U CITIOCOOHOCThH K CAMOPa3BUTHUIO U
camMo00pa30BaHMIO, a TAK)KE OCO3HAHHOMY TOCTPOCHUIO WHANBUIYAIbHOM
00pa30BaTeNnbHOI J1eATEeTbHOCTH Ha OCHOBE YCTONYHMBBIX MO3HABATEILHBIX HHTEPECOB;
dbopMUpOBaHUE TTO3HABATEIILHON U NH()OPMAIIMOHHON KYJIBTYPHI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ KHUTaMHU M TEXHUYECKUMHU CPeICTBaMU MH(GOPMAIIMOHHBIX
TEXHOJIOTHI;

dbopMupoBaHue yOeKIEHHOCTH B BO3MOXXHOCTH MO3HAHMSI 3aKOHOB MPUPOABI U X
MCIIOJIb30BaHUS Ha 0J1aro pa3BUTHSI YEJIOBEUYECKON IIMBUIIN3AIINN;

dbopMUpOBaHHE YMEHUS HAXOUTh aJIEKBAaTHBIE CIIOCOOBI TOBEACHHUSI, B3aUMOCHCTBHS U
COTPYIHUYECTBA B Mpoliecce Y4eOHOM 1 BHEYUEOHOM IEeATETbHOCTH, MPOSIBIIATH
YBa)XXUTEIbHOE OTHOLICHHE K MHEHHUIO ONIOHEHTA B XOZe 00CYK/I€HUSs CIOPHBIX
po0JieM HayKH.

Memanpeomemnule pe3yibmamsl OCBOSHUSI IPOrPaMMBbl IPE/IIOIATraoT:

HaXOJUTh NMPO0JIeMy UCCIIEI0BaHMs, CTABUThH BONIPOCHI, BBIBUTaTh TUIIOTE3Y,
npeiaraTh abTepPHATHBHBIE CIOCOOBI PEICHNS TPOOJIEMBI U BEIOMPATH U3 HUX
HanOosee 3¢ (HeKTUBHBIN, KIaCCU(PUIIMPOBATH OOBEKTHI UCCIIEAOBAHMS, CTPYKTYPUPOBATh
U3y4aeMblil MaTepual, apryMEeHTHPOBATh CBOIO MO3HIINIO, (POPMYIIUPOBATH BHIBOJBI U
3aKJIF0YEHHS;

aHAJIM3UPOBATh HAOIIOaEMBbIE SIBJICHUS U OOBACHATh IPUYMHBI UX BOSHUKHOBEHHS;

Ha MPAKTHUKE [10JIb30BaThCsl OCHOBHBIMU JIOTHUECKUMHU ITPUEMAMHU, METOJAMHU
HaOJII0/IEHUS, MOJIEJINPOBAHHUS, MBICIEHHOT'O SKCIIEPUMEHTA, IPOrHO3UPOBAHMS;
BBINOJIHATH I03HABATEIbHBIEC U IPAKTUYECKUE 3aaHMsI, B TOM YUCIIE IPOEKTHBIE;
U3BJICKaTh WH(POPMAIIHIO U3 PA3TUYHBIX HCTOYHUKOB (BKJIFOYAsi CPEACTBA MacCOBOU
UH(POPMALIUU U UHTEPHET-PECYPChl) U KPUTHUECKH €€ OLIEHUBATD;

TOTOBUTH COOOIEHUS U MPE3EHTAIMH C UCIOJIb30BAHUEM MAaTEpUANIOB, MOJYyUYEHHBIX U3
WHuTepHeTa u Ipyrux NCTOYHUKOB.

IIpeomemnvie pe3ynbmampl U3y4€HUS aCTPOHOMMHM B CPEIHEN IIKOJIE TIPECTABIIEHBI B COIEPKAHUH
Kypca o TEMaM.

OOecneunTh AOCTHIKCHUC TINIAHUPYCMBbBIX PE3YJIbTATOB OCBOCHUA OCHOBHOH 06p330BaTCJIBHOI71
mporpamMmal, CO3aaTb OCHOBY JIA CAMOCTOATCIIBHOTO YCIICIITHOT'O YCBOCHHA 06yanOIIJ;I/IMI/ICﬂ HOBBIX
3HaHHI>i, YMCHHP'I, BUIO0OB U CII0CO00B JIeITEILHOCTH JOJKEH CHCTEMHO-AEATEIbHOCTHRIN noaxoa. B
COOTBETCTBHH C OTHUM IIOAXOJOM HMEHHO aKTHBHOCTDH 06y'-IaIOIIII/IXC$I IIPHU3HACTCA OCHOBOM
AOCTHIKCHUS PA3BUBAIOIIUX enaeu O6p830BaHI/I$I — 3HaHH HE ICPEAA0TCAd B TOTOBOM BHUJIC, a
I[O6BIB8.IOTC$I ydJalluMucCs B IPpOLCCCe MM03HABATEILHOM JAeSITEeIbHOCTH.



COJEPKAHHUE KYPCA

Actpodusuka u 3BE€3aHas actpoHoMus (6 1)

Metoap! acTpoU3NIECKUX HUCCIETOBAHUHN. Y CTPOMCTBO U XapaKTEPUCTUKU TEJIECKONIOB pehpaKTOpOB
u perekTopoB. Y CTpOHCTBO paaroTeneckonoB, paguounteppepomerpol. Comnnie. OcHOBHbIE
xapakrepuctuku Cosnua. OnpezeneHue Macchl, TEMIIEpaTypbl 1 XUMUUYeCKoro cocrasa CoJHIa.
Ctpoenue comneunoit armocdepsl. CollHeUHass aKTUBHOCTD U €€ BIUsSHUE Ha 3eMitio u Ouocdepy.
Bnytpennee crpoenne Coinnua. Teopernueckuil pacu€t remneparypsl B ieHTpe ConHua. S aepHsiii
VMCTOYHMK YHEPTUU U TEPMOSIEPHBIE PEAKIIMU CUHTE3a T'eJIUs U3 BOAOPOAA, IEPEHOC SJHEPTUU U3
uentpa CosHila HapyXy, KOHBEKTHBHAsI 30Ha. HeWTpuHHBIN Teseckon v HaOII0IeHUS TOTOKA
HeiTpuHo oT CosHua. OnpezeneHue OCHOBHBIX XapaKTEPUCTUK 3BE3/]: MacChl, CBETUMOCTH,
TEMIEPaTyphbl U XUMUYECKoro coctaBa. CriekTpanbHas kinaccudukanus 3BE31 u e€ pusnueckue
OCHOBBI. JlnarpaMma "crieKTpaabHbIN KJIacC-CBETUMOCTD' 3BE3/1, CBSI3b MEXK/y MacCOM U CBETUMOCTBIO
3BE311. BHyTpenHee crpoenue 38€31. CTpoeHue 3B€3/1bl TJIABHOM TOCIIEe10BaTeNbHOCTH. CTpOeHHE
3BE3]] KpaCHBIX TMTAHTOB U CBEpXTUTraHTOB. CTpoeHue 3BE3/1 OEbIX KapJIMKOB U MIpesie] Ha UX Maccy —
npenaen Yannpacekapa. Ilynbcapel 1 HeliTpoHHBIE 3BE3/b1. [Iprpoaa 4€pHBIX AbIp U UX MApaMETPHI.
JIBoiiHble, KpaTHbIE U IepeMEHHbIe 3BE3/1bl. HaOmoieHus ABOMHBIX U KPATHBIX 3BE37. 3aTMEHHO-
nepemMeHHble 3B€3/1bl. OnpeneneHrne Mace JBOMHBIX 3BE3.. [lynbcupyroiue nepeMeHHble 3BE31bl,
KpHUBBIC H3MEHEHUs Oecka neden . 3aBUCHMOCTb MEX/y CBETUMOCTBIO U TIEPUOJIOM MYJIbCAIUH Y
nedeunn. Ledenns: — masku Bo BeeneHHOIM, 0 KOTOPHIM ONPEIEIISIFOT PACCTOSHUS 10 JATEKHX
CKOIUJICHUH U TaJIaKTUK. HOBBIE M CBEPXHOBBIE 3BE3/bI. XapaKTEPUCTHUKHU BCIBIIIEK HOBBIX 3BE3L.
CBsI3b HOBBIX 3BE3/] C TECHBIMU JIBOMHBIMHU CHCTEMaMHU, COJIEPKAIUMU 3Be3/y Oenblil KapiuK.
[lepeTexanue BemecTBa U SCPHBINA B3PBIB HA MOBEPXHOCTH O€JI0ro Kapiuka. Kak B3pbIBaroTCS
CBEPXHOBBIE 3BE3/Ibl. XapaKTEPUCTUKHU BCIBIIIEK CBEPXHOBBIX 3BE3/1. | paBUTAIMOHHBIN KOJUIaIIC
Oenoro kapiuka ¢ Maccor Yanapacekapa B COCTaBE TECHOM TBOMHON 3BE3/IbI — BCIIBIIITKA CBEPXHOBOM
| Tuma. B3peiB MaccUBHOM 3Be3/bl B KOHIIE CBOEH 3BOJIOLUU — B3pbIB cBepXxHOBOH |l Tuma.
Habumronenne octaTkoB B3phIBOB CBEPXHOBBIX 3BE3/]. DBOJIOLNS 3BE3/: pOXKIEHUE, )KU3Hb U CMEPTH
3BE3/1. Pacy€T npogomKUTEIbHOCTH KU3HU 3BE3/] pa3HOW MAcChl Ha IJIaBHOM MOCIIEI0BATEIbHOCTH.
[lepexon B KpacHbIE TUTAHThI M CBEPXTMTaHTHI MTOCIIE Hcuepnanus Bogopoa. CrokoiHas 3BOJIIOLHUS
MaJIOMAaCCUBHBIX 3BE3]] U TPAaBUTALIMOHHBIN KOJIJIANC U B3pbIB ¢ 00pa30BaHuEM HEHTPOHHOI 3BE3/bI
WM 4YEPHOH IbIpbl MACCUBHOM 3Be3/1bl. OnpesiesieHne Bo3pacTa 3BE3/IHbIX CKOIUIEHUN U OTAENIbHBIX
3BE3]I, MPOBEPKA TEOPUH IBOJFOIIAN 3BE3].

Mueunsiii [TyTs (3 u)

I"a3 u etk B ["amaktuke. OOpa3oBaHNe OTpaKATEIbHBIX TyMaHHOCTEH. [IprunHbI cCBeUeHUs
muddy3HbIX TyMaHHOCTeH. KOHIIeHTpaIus ra30BbIX U MbLIEBBIX TyMaHHOCTEH B ['anakTuke.
Paccestnabie u mapoBbie 3BE3IHBIE CKOTUICHHS. Habmro1aembple CBOMCTBA pPacCEsTHHBIX 3BE3THBIX
ckoruieHuit. Habmrojaemble cBOICTBA MIAPOBBIX 3BE3IHBIX CKOIUICHMI. Pacipenenenue u xapakTep
JIBU>KEHUS CKOIUJIeHU B ['anmakTuke. Pacnipenenenne 3BE€3/1, CKOIUIEHUH, Ta3a U NbUIK B ['anakTuke.
CepxmaccuBHas u€pHas JpIpa B IIeHTpe [ anakTuku u kocmuueckue ayun. MudpakpacHbie
HaOJIOZICHUS IBUKEHUS 3BE3]T B LIeHTpe [ anakTuku u oOHapykeHue B ieHTpe ['anakTuku cBepx-
MacCHUBHOM yepHOM AbIpbl. Pacuér mapameTpoB cBepxmMaccuBHON 4€pHOIl 1bIpbl. Habmonenus koc-
MHUYECKHUX Jy4el U UX CBA3b C B3PbIBAMU CBEPXHOBBIX 3BE3].

["anaktuku (3u)

Knaccugukarus ranaktuk no gopme 1 kaMepToHHast Auarpamma Xao60:m1a. CBoiicTBa CiMpaibHBbIX,
AITUNTUYECKUX M HETIPaBUWIIbHBIX FaakTHK. KpacHoe cMellieHne B CIIeKTpax rajlakTHK U OINpe/ieieHHe
paccTosHus 10 HUX. 3akoH Xa06ia. Bpaiienue raiakTuk U TEMHasi MaTepusi B HUX. AKTHBHBIE
raJIakTUKH U KBa3apbl. [Ipupoa akTHBHOCTH TajlakTHK, pailOTaJaKTUKU U B3aUMO/IEHCTBYIOIINE
ranakTuku. HeoObIuHbIE CBOMCTBA KBAa3apoB, UX CBSA3b C SIpaMU TaJJaKTHK U aKTUBHOCTBIO YEPHBIX
IeIp B HUX. HaGmrogaembie CBOMCTBA CKOTUICHUH TaTaKTHK, PEHTICHOBCKOE MU3TyUYeHUE, TeEMITepaTypa



U Macca MEXTalaKTHUYeCKOro ra3a, He0OX0IMMOCTh CYILIECTBOBAHUS TEMHON MaTepUH B CKOIICHHSIX
rajlakTUK. OlLleHKa Macchl TEMHOM MaTepUM B CKOIIJIEHUSX. SluencTasi CTpyKTypa paclpeacaeHus
TaJIAKTUKYU CKOIUICHU ralaKTUK.

Crpoenue u 3Bosonus Beenennoii (2 )

Koneunocts u 6eckoHeuHOCTh BeenieHHOM — mapaIoKChl KJIACCUYECKON KOCMOJIOTHH. 3aKOH
BCEMUPHOTO TATOTEHUS U NMPEACTABICHUS O KOHEYHOCTH U OeckoHeuHocTH Beenennoii. @oromer-
pUYECKUIl MapaJoKC U IPOTUBOPEUHSI MEXKAY KIACCUUYECKUMH MPEICTAaBICHUSIMH O cTpoeHuH Bee-
neHHo u HaOmoaeHusiMu. HeoOxomuMocCTh npuBiieYeHHs 0011Iel TEOPUU OTHOCUTEILHOCTH IS
noctpoenus mojenu Beenennoit. CBs3b MEX1y TEOMETPUUYECKUX CBOMCTB MpOCTpaHcTBa BeenenHoii ¢
pacupeneneHrueM 1 JBUKEHHEM MaTtepuu B Hel. Pacmupstomasica Beenennas. Cesi3b cpeaHeit
IJIOTHOCTU MaTE€PHUH C 3aKOHOM PACIIUPEHUs U TEOMETPUYECKUMU CBOMCTBaMU BcelleHHOM.
EBknunoBa u HeeBkimaoBa reomeTpusi Beenennoit. Onpenenenue paanyca u Bo3pacta BeeneHHOM.
Mopnens "ropsiueit Beenennoit" u penukroBoe uznydenue. O0pa3oBaHNE XMMHUECKHUX 3JIEMEHTOB BO
Bcenennoii. O6mnmue renus Bo BeeneHHo 1 HE00X0IMMOCTh 00pa30BaHMsI €T0 Ha paHHUX dTarax
spoimonu Beenennoii. Heo0XoauMOCTh He TOJIBKO BBICOKOM IIOTHOCTH BEIIESCTBA, HO M €TI0 BEICOKOI
TEeMIIepaTypbl HAa pAaHHUX ATanax 3BoJioLMHU Beenennoil. PenukToBoe U3inyueHue — u3iny4eHue,
KOTOPOE OCTAJIOCh BO BCeneHHo# OT ropsyero u CBEpXIUIOTHOTO COCTOSIHUSI MAaTEpPUU HA PAaHHUX
sTanax kxu3Hu Beenennoil. Habmionaempie cBOMCTBA peMKTOBOTO U3NydeHus. [louemy HE0OX01MMO
IpUBJIEYEHHE 001IEH TEOPHH OTHOCUTEIBHOCTH JIJIsl IOCTPOEHUs MoJienu BeeneHHOM.

CoBpeMeHHbIE MPOOIEMbI ACTPOHOMHH — 2 9

YckopenHoe paciupenue Beenennoit u téMuas saeprust. HaOmoneHust cBepXHOBBIX 3BE311 | ThIa B
JANE€KUX TAIAKTUKAX U OTKPBITHE YCKOPEHHOTO paciunpenus BeenenHoi. OTKpbITHE CUITBI
BCEMUPHOTO OTTaJKUBaHMSA. TEMHas SHEPTHS U €€ BIUSIHUE HAa Maccy BceeneHHoil mo mepe e€ pac-
mmmpenust. [Ipupona cunel Bcemupaoro otrankuanus. O6HapyKeHHE TUIaHET BO3JI€ IPYTHUX 3BE3.
Habmronenus 3a 1BMKEHUEM 3BE3]] M ONIPECICHUS MAaCC HEBUUMBIX CITYTHUKOB 3BE3I,
BO3MYILAIOIIUX UX MPIMOJMHENHHOE NBIKeHNe. MeTo bl 00Hapy)eHus dk301utaneT. O1eHKa yCiIoBUui
Ha TMTOBEPXHOCTSAX IK301IaHeT. [lonck 3Kx301mmaneT ¢ KoMGOPTHBIMU YCIOBHUSIMH JIJIS )KU3HU HA HUX.
IToncku xu3HU U pazyma Bo BeeneHHoil. Pa3Butue npencraBieHuid 0 BOSHUKHOBEHUH U
CyIlleCTBOBaHUU M13HU BO Beenennoit. CoBpeMeHHbIE OLIEHKH KOJIMYECTBA BHICOKOPA3BUTHIX ITU-
Buim3aruil B ["anmaktuke. [lonpITku 0OHAPYKEHUS U MTOCBUTKH CUTHAJIOB BHE3EMHBIM IIMBUJIH3AIIHSIM.

HToroBast KOHTpoJIbHAsA padora 1 u.

Hrorosoe nosropenue 1 4



TemaTHyeckoe MIAHMPOBAHUE

actponomum 11 kiacc (0a30Bblil ypOBeHDb)

No Pazpen Komn Jlara
ypo 9ECTB
Ka ()
JacoB
Tema ypoka IIo many Dakr
AcTpodu3uka u 3BE3THAS ACTPOHOMUS 6
1 | MucrpykTax o Th. Metoas! actpoduznyeckux 1 |[06.09.23
HCCIEN0BaHUN
2 | Comnnie 1 |[20.09.23
3 | BuyrpeHnnee crpoeHue U HICTOYHUK dHeprun CorHIa 1 ]04.10.23
4 | OcHOBHBIEC XapaKTEPUCTUKH 3BE3]T 1 |[18.10.23
5 | benble kapauku, HEUTPOHHBIE 3BE3/IbI, YEPHBIE JIBIPHI. 1 |[08.11.23
JIBoiiHbIE, KpaTHBIE U TIEPEMEHHBIE 3BE3 b
6 | HoBbie 1 cCBEpXHOBBIC 3BE3/BI. DBOFOIIHS 3BE3T 1 |[2211.24
Mue4yHbli yTh 3
7 | I'a3 u mbuib B ['anaktuke 1 [12.12.23
8 | PaccessHHbIC U IIApOBBIC 3BE3AHBIC CKOTUICHUS 1 26.12.23
9 | Uncrpykrax no Th. CBepxmaccuBHas 4épHas Ablpa B 1 |[10.01.24
1eHTpe MIieyHoro myTH
T'anakTukun 3
10 | Knaccudukarus ramakTik 1 24.01.24
11 | AKTUBHBIE TaJTaKTUKH U KBa3aphbl 1 |14.02.24
12 | CxoruteHHs TalakKTHK 1 |28.02.24
CrpoeHnue u 3Bontonus Beenennoit 2
13 | Koneunocts 1 6eckoHeyHOCTh Beenennoi 1 |06.03.24
14 | Mopnens ropsiueit Beenennoit 1 20.03.24
CospemenHbIe PO0IeMBbI ACTPOHOMMH 2
15 | Yckopennoe pacuupenue BeeneHHoit u TéMHas sHeprus 1 110.04.24
16 | O6HapyxeHue IIaHeT y Apyrux 3BE3a. Ilonck xxu3nu u 1 |[24.04.24
pasyma Bo Becenennon
17 | UtoroBast KOHTpOJIbHAS paboTa 1 |08.05.24
18 | HroroBoe moBTOpeHNE 1 |22.05.24




Cnucoxk HAIJIAAHBIX OCOOMIA

Bcenennas.

CouHie.

Crpoenne ConHua.

[InaneTsl 3eMHOM TPYIIIBI.

Jlyna.

[1naHeThI-TUTaHTHI.

Masnsie Tena ConHEYHON CUCTEMBI.
3Be3abl.

. Hama 'anakTuka.

10. pyrue 'anaktuku

CoNoORWNE
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