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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma mo actpoHomuu 11 kiacc cocrtaBieHa Ha OCHOBE HOPMAaTHBHOW NpPaBOBOU
6a3bl B 00sacTu 00pa3oBaHus:

— 3akoH PO «O0 obpazosanuu B Poccuiickoi @eneparmn» Ne 273-03 ot 29.12.2012;

— DenepabHBIA TOCYIAPCTBEHHBIN 00pa30BaTeNIbHBINA CTAHAAPT OCHOBHOTO OOIIEro 0Opa3oBaHMs
(ITpukaz MunoOpHaykun P® or 17 nexadbps 2010 r. Ne 1897) ¢ m3menenusimu (IIpukazos
Muno6puayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577; ot 29.12. 2014 Ne
1644; or 31.12. 2015 Nel1577);

— IlocranoBnenue I'11aBHOroO rocyaapCcTBEHHOrO CaHUTApHOTO Bpaya Poccuiickoit @enepannu
«006 yrBepxkaennn CanlluH 2.4.2.2821-10 «CaHuTapHO-31HIEMHOIOTHYECKHE TPEOOBAHUS
K YCJIOBUSAM M OpraHuM3allud oOy4deHHs B 00IeoOpa30BaTENbHBIX YUPEKICHUAX» OT
29.12.2010 Ne 189 (c m3amenenusimu 1 gonoiHeHUssMHA oT 29.06.2011 r. Ne85; ot 25.12.2013
r. No72; ot 24.11.2015 1. Ne81);

— ®yHgameHTanbHOE PO coaepkaHus oomero odpasosanus. - M. «IIpocsemenne» 2010 r.

— KoHuenuuss nyXOBHO-HPAaBCTBEHHOI'O pa3BUTHSI W BOCIUTAHUS JIMYHOCTH TpaKIaHUHA
Poccun. M.: Ilpocsemenne, 2010 1.

— OcHoBHasg oOmieoOpa3oBarenbHas MporpaMma OCHOBHOro oomiero oOpaszoBanus HOVY
«Karonmuueckas rumnaaszus r. Tomcka» (IIp. Ne 186 ot 29.12.2014 r.)

— Konnenmus matematuueckoro oopazoanusi B P® ot 24.12.2013r. Ne 2506-p

— Astopckas nporpamma Yapyruna B.M.

CornacHo yueOHOMY IJIaHy TUMHA3UU Kon4yecTBO 4acoB B 11 kiaccax B ron — 17, B Henento — 0,5.
Menu:

— OCO3HAaHWE MPHUHIUNHAIHHOH POJM ACTPOHOMHUH W IO3HAHMU (PyHIAMEHTAJIBHBIX 3aKOHOB
Opupobl, M (OPMHUPOBAHMM COBPEMEHHON €CTeCTBEHHOHAYYHOM KapTHHBI MHpa MU
npuoOpeTeHue 3HaHUM O (U3MYecKol mnpupoae HEOECHBIX Tel U CUCTEM, CTPOCHHM H
IBOJIOIMM BceneHHol, mpocTpaHCTBEHHBIX U BpEMEHHBIX MaciuTabax BceneHHol, Hanbomee
BA)KHBIX ACTPOHOMMYECKUX OTKPBITUAX, ONIPENEIUBIINX Pa3BUTHE HAYKU U TEXHUKH;

— pa3BUTHE IO3HABATENbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
npoliecce NpUOOpeTeHNs 3HaHUH 10 aCTPOHOMHUH C UCIIOJIb30BAaHUEM PA3JIUYHBIX UCTOUYHHKOB
MH(OpPMaLlMU U COBPEMEHHBIX NUH(POPMAIIMOHHBIX TEXHOJIOTUI;

3agaun:

— CcHCTeMaTu3alus OOIMPHBIX CBEICHHH O TPUPOE HEOECHBIX TEll,

— O0OBsSICHEHHE CYIIECTBYIOIMX 3aKOHOMEPHOCTEH M pacKpbiTHE (U3UUYECKON CYITHOCTH
HaOJIOJaEMBIX 3aKOHOMEPHOCTEH U PACKpBITHE (U3UYECKOW CYIIHOCTH HAOJIOIaeMBIX BO
BceenenHol siBneHuu.

Ilnanupyemsble pe3y/ibTaThl

[TomyunTh mpencTaBiIeHUs O CTPYKType U MaciTabax BeenenHol u MecTe yenoBeka B Hell. Y3HaTh
0 CpEeICTBax, KOTOPHIE MCHOJB3YIOT aCTPOHOMBI, YTOOBI 3aryIsIHyTh B CaMble YIAJIEHHBIC YTOJKH
BceneHnHoii 1 He TOJNBKO YBUIETh HEOECHBIE Tesla B HEJOCTYNHBIX ¢ 3eMJIU AMana3oHax JUIMH BOJIH
AJIEKTPOMArHUTHOTO M3TYy4YeHHs, HO M Yy3HaTh O HOBBIX KaHalax MOJy4YeHHUs WHQPOpMAIUU O



HEOECHBIX TellaX C IMOMOIIBI0 HEHTPUHHBIX W TPAaBUTAIMOHHO-BOJIHOBBIX TEJIECKOMOB. Y3HATH O
HAOII0TaeMOM CIIOKHOM JBWKeHHH TutaneT, JIyasl u ConHia, X uHTeprnpeTanuu. Kakyoo poib
urpanu HabmoneHus 3armenuid JIyapl u ConHIIa B KU3HU OOIIECTBA M WCTOPHUS MX HAYYHOTO
o0bsicHeHusi. Kak Ha OCHOBE aCTPOHOMHUYECKUX SIBJICHUUM JIIOJAM HAYYWJIUCh U3MEPSTH BPEeMs U
BECTH KajieHJapb. Y3HaTh, Kak Omarogaps pa3BUTHIO AaCTPOHOMHH JIFOAM TEPEIUId  OT
MPEJCTABICHUSI TE€OLECHTPUYECKOM CHUCTEMbl MHpPAa K PEBOJIOIMOHHBIM MPEACTaBICHUIM
TeIMOLIEHTPUYECKON cHucTeMbl Mupa. Kak Ha ocHOBe mocneaHedl OBUTM OTKPBITHI 3aKOHBI,
YOPaBIAIONIME JBUKEHHEM IUJIAHET, M TO3/IHEEe, 3aKOH BCEMUPHOro TiAroreHus. Ha mnpumepe
WCIIOJIb30BaHMUSI 3aKOHA BCEMHUPHOTO TATOTEHHS IMOJYYUTh MPEIACTABICHUS O KOCMHYECKUX
CKOpOCTSAX, HA OCHOBE KOTOPBIX PACCUUTHIBAKOTCS TPACKTOPHUHM IMOJETOB KOCMUYECKUX alNapaToB K
IUTAHEeTaM. Y3HaTh, KaK MPOSBISET ceOsi BCEMUPHOE TATOTEHHE Ha SBICHHSIX B CUCTEME 3eMIIsl—
JlyHa, W DBOIIOLUIO 3TOHW CHCTEMbI B OyAylleM. Y3HaTh O COBPEMEHHOM NPEICTABJICHUU, O
crpoennr COJIHEUHOM CHUCTEMBI, O CTPOCHHM 3€MJIM KaK IUIAHEThl U MPUPOJE IMAPHUKOBOTO
a¢ddekxra, 0 CBOWCTBAX IIAHET 3EMHOW TPYNNbl M IUIAHET-TUTAHTOB M 00 HCCIICIOBAHUAX
acTepOUJIOB, KOMET, METEOPUTOB W HOBOTO KJlacca HEOCCHBIX TN KapJIMKOBBIX IUIaHeT. [lomydnts
MPEACTABICHHE O METOJIaX acTPO(PU3NUECKHX MCCICIOBAaHUN M 3aKOHAX (PU3HKH, KOTOpBIE
WCIIONIB3YIOTCS AJIsl M3yueHus (U3MUECKU CBOMCTB HEOECHBIX Ted. Y3HaTh npupony CoiHIa U ero
AKTUBHOCTH, KaK COJIHEYHAsi aKTMBHOCTb BIIMAET HA KIUMaT U Ouocdepy 3emin, Kak Ha OCHOBE
3aKOHOB (PM3MKH MOXXHO paccuuTarh BHyTpeHHee crpoeHue CojHIlAa W KaK HaONIOJeHHS 32
noTokaMu HeUTpuHO oT CoJHIIA MOMOTIHU 3arjsiHyTh B 1IeHTp COJIHIIA ¥ Y3HATh O TEPMOSICPHOM
VMCTOYHUKE SHEPrUuu. Y3HaTh, KaK OMPEACISIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3/ U UX B3aUMOCBSI3b
MEX1y COOOM, 0 BHYTPEHHEM CTPOSHUU 3BE3] M UICTOYHHKAX MX SHEPTUU; O HEOOBIUHOCTH CBOWCTB
3BE37 O€lbIX  KapJMKOB, HEUTPOHHBIX 3BE3N M YEPHBIX ABIP. Y3HATh, KaK POXKIAIOTCS, )KUBYT U
YMHpAIOT 3BE3MBI. Y3HaTh, KaKk MO HAOMIOACHUAM MYJIbCHPYIOIIMX 3BE3N Leden] ompenensirsh
paccTosHUS 10 JPYTHX TalaKTHK, KaK aCTPOHOMBI MO HAOMIOJEHUSAM JBOMHBIX U KPaTHBIX 3BE3]
onpeAenstoT ux maccbl. [lonydnTh mHpencraBieHUss O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE31 U
y3HaTh, KaK B 3BE37aX 00pa3yloTcs THKEIbIE XUMUYECKHE DJIEMEHTHI. Y3HATh, KaK YCTpOEHA Halla
['amaktnka — Muteunsiil IlyTh, Kak pacrpezneseHsl B HEM pacCesHHbIE M IIAPOBBIE 3BE3HBIC
CKOIUIEHHUS, U 00JaKa MeX3BE3IHOTO Tra3a U nbuld. Kak ¢ moMoipio HaOI0AeHUi B MH(PpaKpacHBIX
Jy4yax YAaJOCh NPOHUKHYTH 4Yepe3 TOJILY MEX3BE3AHOrO raza M MbUIM B LEHTp [amakTukw,
YBUJIETH JBUKECHUE 3BE3]T B HEM BOKPYTI CBEPXMACCUBHOM YEPHOU AbIpbl. [lonyunTs npeacrasieHue
O pa3JIMYHBIX THUIAX TaJaKTUK, Y3HAThb O NPOSABICHHUSIX AaKTUBHOCTH TajJakTUK M KBa3apoB,
pacnpesieieHuH TaJakTUK B MPOCTPAHCTBE U (POPMHUPOBAHUH CKOTIJICHUH U SYEUCTON CTPYKTYPhI UX
pacmipefienieHusi. Y3HaTh O CTPOSHUU W SBONIOIHMHM YHUKAIBHOTO 0OBekTa BceneHHON B 1emoM.
[IpocnenuTe 3a pa3BUTHEM TMPEICTABICHUNA O KOHEYHOCTH W OecKoHeuyHOCTH BcenenHoii, o
byHIaMEHTAIBHBIX TMapaZoKcaxX, CBA3aHHBIX ¢ HUMHU. [lOHATH, Kak W3 HaOII0IaeMOro KPacHOTO
CMEILCHUS B CIEKTpax JANEKUX TAIAKTHUK MPUILIM K BBIBOAY O HECTAlMOHAPHOCTH, PACIIHUPEHUU
Bcenennoid, 1, 4TO B MPOILIOM OHA ObUTa HE TOJBKO TUIOTHOM, HO U TOPSYEH U, YTO HAOIIOAaeMOe
PEIUMKTOBOE M3JIyYEHHE MOATBEPKIAAET 3TOT BAXKHBIM BBIBOJ COBPEMEHHOM KOCMOJIOTHH. Y3HATh,
KaK OTKPbUIM YCKOPEHHOE pacliupeHne BCceleHHON U ero CBA3bI0 ¢ TEMHOM SHEPTUEN U BCEMUPHOU
CWJION OTTaJIKWBaHUS, MPOTUBOCTOAIICH BCEMUPHOW CHIIE TITOTCHHs. Y3HAaTh 00 OTKPBITUU
DK30IUIAHET — TUTAHET OKOJO JPYTMX 3BE3 W COBPEMEHHOM COCTOSHUM MPOOJIEMBbI IMOUCKA
BHE3EMHBIX IUBUIN3ALMI U CBSI3M ¢ HUMH. HayduTbcsl MpOBOANUTH MPOCTEHIIINE aCTPOHOMUYECKHE
HAOJIOZICHUSI, OPUEHTUPOBATHCS CPEIU SIPKUX 3BE3NT U CO3BE3IMM, M3MEPSATh BBICOTHI 3BE3N U
ConHna, oOmpeaensaTh acTPOHOMHUYECKMMH METOAAMH BpeMsl, IIUPOTy W JIOITOTYy MecTa
HaOmoeHuH, n3MepsATh nuamerp CoHIIA U U3MEPATHh COJTHEYHYI0 aKTUBHOCTh U €€ 3aBUCUMOCTH
OT BPEMEHH.



CMBICIT TIOHSITUH: aKTUBHOCTH, aCTEPOUI, ACTPOJIOTHS, aCTPOHOMHs, acTpodusuka, arMmocdepa,
Oonua, BO3MYIICHHS, BOCXOJ CBETHJIA, BpalleHHe HeOeCHbIX Ten, BceleHHas, BCIBIIIKA,
["amakThKa, TOPU3OHT, TpPaHyNbl, 3aTMEHHE, BUJIbl 3BE3], 30/[MAK, KaJeHIapb, KOCMOIOHHS,
KOCMOJIOTHSI, KOCMOHABTHKa, KOCMOC, KOJIbILIa TUIAHET, KOMETHI, KpaTrep, KyJIbMHUHAIIUS, OCHOBHBIC
TOYKH, JUHUU W IUIOCKOCTH HeOecHOW cdepbl, MarHuTHas Oyps, MeTarajaktuka, MeTeop,
METEOPHT, METCOPHBIC TEJIO, JOXK/b, TOTOK, Mieunbiii [1yTh, MOpst 1 MaTepuku Ha JIyHe, HeOecHas
MEXaHWKa, BUJUMOE U PealbHOE JBW)KCHHUE HEOECHBIX TEI W MX CHUCTEM, oOcepBaTopus, OpOuTa,
IJIaHeTa, TOJSPHOE CHsSHUE, NpoTyOepaHell, CKOIUICHHE, CO3BE3us M WX Kiaccudukaims,
COJIHEUHAss KOpOHA, COJHIECTOsIHUE, cocTaB COJIHEYHOM CHCTEMBI, TEJIECKON, TEPMHUHATOD,
TyMaHHOCTb, (a3er JlyHbl, (dotocdepubie ¢akensl, xpomocdepa, yepHas AbIpa, DBOJIIOLHS,
SKJTUINTHKA, SIPO; ONpeeiIcHus] (U3NISCKUX BEIMYMH: aCTPOHOMUYECKas eAMHUIIA, adenuii, OIeck
3BE3/[bI, BO3pacT HEOECHOro TeNa, Mapajiake, MMapceK, TIEePUOoJ, Tepurenuii, Gusndeckue
XapaKTePUCTUKU TUTAHET U 3BE3Jl, MX XMMHYECKUN COCTaB, 3BE€3JHAsl BEJIMYMHA, PAJIUAHT, PATUYC
CBETUJIa, KOCMUYECKHUE PACCTOSIHHS, CBETUMOCTh, CBETOBOM T'0JI, CKATHE IUIAHET, CHHOIMYECKUN U
CHUIEPUYCCKUH TEePUOJI, COTHEYHAs] aKTUBHOCTh, COJTHEYHAS MOCTOSIHHAS, CIIEKTP CBETAIIMXCS TEI
ConHeyHOM cUCTEeMBI; CMBICT paboT u GOpMyIHUPOBKY 3aKOHOB: Apuctorens, [Itonemes, ["ammes,
Konepuuka, bpyno, JlomonocoBa, ['epwiensi, bpare, Kemnepa, Hstorona, JleBepre, Anamca,
["annes, benononbckoro, bpenuxuna, Ctpyse, ['epummnpynra - Paccena, AmOapirymsina, bapuapaa,
Xab6ma, Jomiepa, ®punmana, DUHIITCHHA.

Hcnonb30BaTh KapTy 3BE3AHOT0 Heba Ul HaX0XKJCHUs KOOPAUHAT CBETHIIA; BBIPAXKaTh PE3yJIbTaThI
U3MEPEHUM M pPAacuyeToB B eAMHULAX MEXIyHapOAHOW CHUCTEMBI; IIPUBOAWUTH IIPUMEPHI
IPAaKTUYECKOI'0 MCIOJIb30BaHUSA AaCTPOHOMHUYECKMX 3HAHHUN O HEOECHBIX Telax U MX CHUCTEMax;
pemate 3aJayd HA IPUMEHEHHE W3Y4YEHHBIX ACTPOHOMHUYECKHX 3aKOHOB; OCYILECTBIATH
CaMOCTOSITENIbHBIM TOUCK HH(POpPMALMM E€CTECTBEHHOHAYYHOI'O COJAEpKaHHUS C HCIOJIb30BaHUEM
pa3IUYHBIX HCTOYHHMKOB, €€ OOpadOTKy M TMpEIACTaBICHHE B pa3HbIX (opMax; BIAJCTh
KOMITETEHIIMSIMUA: KOMMYHHMKATUBHOH, pe(IeKCUBHON, JTMYHOCTHOTO CAaMOPA3BHUTHUS, IIEHHOCTHO-
OpPUEHTAIMOHHON, CMBICIIONIOMCKOBOM, U MPo(ecCHOHAIBHO-TPYAOBOTO BBIOOpA.

COIEPKAHHUE KYPCA
BBenenue B acTpoOHOMMIO.

Crpoenue u Mmacmtadbl BceneHHoM, W coBpemMeHHble HaOmioaeHusa. Kakue Tena 3amosiHsAOT
Bcenennyro. KakoBbl X XapakTepHble pa3Mepbl U paccTosHUsS MexIy HUMU. Kakue ¢usznueckue
yCIIOBUSL BCTpedaroTcs B HUX. BceneHHas pacmupsiercs. e u kak paOoTaroT camble KpyIHbIE
onTHuyecKkue Teneckonsl. Kak acTpoHOMBI uccienyroT ramma-usnydenne Beenennoit. Uro yBunenn
TpaBUTAOIMOHHO-BOJHOBBLIC U Hel\/’ITpI/IHHble TCJICCKOIIHI.

IpakTuyeckas acrpodpusuka u ¢uszuka ConHna. Meroapl acTpoPU3MUECKUX HCCIEIOBAHUM.
YCTpolCTBO M XapaKTEPUCTUKH  TENeCKONMoB pedpakTopoB U pediaekTopoB. YCTpoilcTBO
paauoreneckornoB, paguouHTepdepomerprl. Comuie. OcHoBHBIE — XapakTepucTukud  CoJHIIA.
OmnpeneneHre Macchl, TeMmIeparypbl U XuMmuueckoro cocraBa ComHia. CTpoeHHE COJHEYHOM
atMoceprl. ConHeyHasi akKTUBHOCTh M €€ BiIUsHUE Ha 3emito U Ouocdepy. BHyTpeHHee cTpoeHue
Connna. Teopetnyeckuil pacuér temneparypbl B 1neHTpe ConHua. SAnepHblil UCTOYHUK SHEPTUU U
TEPMOSIJIEpPHbIE pEeaKlIMU CUHTE3a Teliusl U3 BOJOPOJa, MepeHoc sHepruu u3 neHTpa ColHIa Hapyxy,
KOHBEKTHBHAsI 30Ha. HelUTpuHHBINA TelecKkonm U HaOMoaeHus MoToka HeuTpuHO oT ComHia. 3BE3bI.
OcHoBHBIE XapakTepucTuku 3BE3A. OmnpenencHUE OCHOBHBIX XapaKTEPHUCTHK 3BE3J: MacChl,
CBETUMOCTH, TEMIIEPATypbl U XHUMHUYECKOro cocraBa. CrekTpaibHas kiaccupukamus 3BE3N U e€



¢u3nueckue ocHOBBI. JlnarpaMMa «creKTpaabHBIN KIacc» — CBETUMOCTH 3BE3]I, CBSI3b MEXKIY MAcCOi
U CBETUMOCThIO 3B&3HA. Buyrpennee crpoenue 3BE3a. CTpoeHue  3Be3lbl  TJIaBHOM
nocneaoBarenbHOCTH. CTpoeHHe 3BE3[ KpAacHBIX TUIAHTOB M CBEPXTUIAHTOB. benble Kapiukw,
HEUTPOHHBIE 3BE3/BI, MyNbCaphl U YEPHBIE ObIpbl. CTpoeHHe 3BE3] ONBIX KapIMKOB M MpEeAes Ha UX
Maccy — npenen Yanapacekapa. Ilynbcapel u HelTpoHHbIE 3BE31bl. IIpupona 4€pHBIX IBIp U HX
napameTpsl. J[BoiiHbIe, KpaTHbIE U MepeMeHHbIe 3BE3bl. HalmroneHus: TBOMHBIX M KPaTHBIX 3BE3NI.
3aTMeHHO-TIepeMEHHbIE 3BE3bl. OmnperneneHue macc OBOMHBIX 3BE31. Ilynbcupyromue nepeMeHHbIE
3BE3/1bI, KpHUBBIE HM3MEHEHHUs Osiecka nedenn. 3aBUCUMOCTh MEXIY CBETHMOCTBIO M IEPHOIOM
nynscanuil y nedeunna. Llepennpr — masiku Bo BeeneHHO, IO KOTOPBIM OMPEIEIISIOT PACCTOSIHUS 10
JANEKUX CKOIUICHMM M rajakTUK. HoBble M CBEpXHOBBIE 3BE31bl. XaAPAKTEPUCTUKU BCIIBIIIEK HOBBIX
3B€3/1. CBs3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMM CHCTEMaMHM, COJEp KAIUMH 3Be3y Oelblii KapiuK.
[Teperexanue BellecTBa M SIAEPHBIM B3pbIB Ha IOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBaroTCs
CBEPXHOBBIE 3BE37bl. XapaKTEPUCTHKU BCIBIILIEK CBEPXHOBBIX 3BE3MA. I'paBUTAllMOHHBIM KOJUIAIC
Oenoro kapiuka ¢ Mmaccoid Yanapacekapa B cOCTaBe TECHON JABOWHOM 3Be3/1bl — BCIIBILIKA CBEPXHOBOM
IIEpPBOro TUIa. B3pbIB MacCHBHOM 3BE37bl B KOHLE CBOCH BOIIOLUHN — B3PBIB CBEPXHOBOW BTOPOIO
tuna. HaOnroneHne ocTaTKoOB B3pPHIBOB CBEPXHOBBIX 3BE37. OBOJIOLMS 3BE3MA: POXKICHHE, KU3Hb U
cMepTh 3BE3A. Pacu€r mOpogoOKMTENBHOCTH JKM3HM 3BE3J pPa3HOM MacChl Ha TJIaBHOM
nociyenoBarenbHOcTU. [lepexon B KpacHble TMIaHTBl U CBEPXTUTAHTHI MIOCIIE MCYEPIIaHUS BOJLOPOJA.
CriokoliHas BOJIOLMS MaJOMAaCCUBHBIX 3BE3/, U IPaBUTALIMOHHBII KOJUIAIIC ¥ B3pBIB ¢ 00pa3oBaHUEM
HEUTPOHHOW 3BE€31bl WIM YEPHOM JABIPBI MAacCUBHOW 3Be3ipl. OmnpeneneHue Bo3pacTa 3BE3IHBIX
CKOIUICHUH U OTAEJBHBIX 3BE3/] U TPOBEPKA TEOPHUH IBOJIOLIMU 3BE3I.

Mueunsiii IIyTs. 'anakTuku.

I'a3 u mbute B Tlanmaktuke. Kak oOpasyrorcs orTpaxarenbHble TyMmaHHocTH. Ilouemy cBersiTcs
Tuddy3Hble TyMaHHOCTU. Kak KOHLIEHTpUPYIOTCSI Ta30Bble U IbUIEBbIE TYMaHHOCTH B I 'anakTuke.
Paccesnnbple u 1mapoBble 3BE3/IHBIE CKoIuleHUs. Habmioaemble CBOWCTBA pacCesHHBIX 3BE3IHBIX
ckomieHuid. HaOnromaemble CBOMCTBa MIApOBBIX 3BE3HBIX CKOIUIEHWH. Pacmpenenenue u xapakrep
JBIKEHMS CKOIUleHMH B [amaktuke. Pacnipenenenue 3BE37, CKOIUIEHUH, ra3a M NbUIM B [ anakTuke.
CeepxMaccuBHass u€pHas Jblpa B LeHTpe [amakTuku W Kocmuueckue Jyuu. HHdpakpacHble
HaOMIO/IeHUsT JABM)KEHUs 3BE37 B LeHTpe [‘asakTuku U oOHapykeHue B IeHTpe [ anakTuku
CBEpPXMAacCUBHOU 4epHOU AbIpbl. Pacu€r mapamerpoB cBepxMaccUBHOM u€pHO abIpbl. Habmonenus
KOCMHYECKMX JIyded M HUX CBA3b CO B3pbIBAMH CBEPXHOBBIX 3BE34. [lamaktmku. Kak
KJIaCCU(UIIMPOBAIM TaJakTUKU 1o ¢GopMe M KaMepToHHas Juarpamma Xao60ma. CBoiicTBa
CHUPATIBHBIX, JUIMIITUYECKUX U HEMIPaBWIbHBIX rajlakTuK. KpacHoe cMmelieHne B CIeKTpax rajJakTHK U
OTpezieNIieHue PacCTOSHUS 10 HUX. 3akoH XaOOma. BpamieHue ranaktuk u TEMHas MaTepus B HUX.
AKTHBHBIE TallaKTUKM M KBazapbl. Ilpuposa aKkTHBHOCTH TajakTUK, paJUOTaJaKTUKU U
B3aMMOJIeiicTByIoIME ranakTUKu. HeoObluHbIE CBOMCTBAa KBa3apoB, X CBSA3b C SApaMU TaJakTUK U
aKTUBHOCTBIO UEpPHBIX IbIp B HUX. CkomieHus TranakTuk. HaOmromaemble CBOWCTBA CKOIUJICHUH
TaJakTUK, PpEHTIEHOBCKOE W3JIy4eHHME, TeMIeparypa M Macca MEXIaJakKTH4eCKoro rasa,
HE0O0XO0/IMMOCTh CYLIECTBOBaHMs TEMHOM MaTepuu B CKOIUICHUSAX TanakTUK. OLeHKa Macchl TEMHOM
MaTepUH B CKOIUICHHUAX. Sluencrast CTpyKTypa paclpeieieH s TalaKTUKU CKOIUIEHUH TajlakTHK.

Ctpoenue u 3Bo0IUA BeejieHHOI.

Koneunocts um OeckOHEUHOCTh BceneHHOM — mapaJoKChl KIACCHYECKOM KOCMOJIOTHH. 3aKOH
BCEMUPHOTO TSTOTEHHMs] U TPEACTAaBICHUS O KOHEYHOCTH U OeCKOHEYHOCTH BceneHHOi.
DOoTOMETPUUYECKUN TTAPAIOKC M TTPOTUBOPEUHS MEXKAY KIIACCHUECKUMU MPECTABICHUSIMU O CTPOCHUHN
Bcenennoit u Habmoaenusimu. HeobxoaumocTs mpuBiedeHus: 001meld TeOpU OTHOCUTEILHOCTH JTst
nocTpoeHus moaenu Beenennoit. CBsi3b MEXly T€OMETPUUYECKUX CBOMCTB MPOCTpaHcTBa BeenenHoii ¢
pacnpeneneHueM M JIBJKEHHEM Marepuu B Heil. Pacmmupsitomasicas Bceenennas. CBs3b cpenHeit
IJIOTHOCTH MATE€PUU C 3aKOHOM pacIIMpEeHHsT M TEeOMETPUUYECKUMM CBOMicTBaMu BceneHHOi.



EBxnnnoBa u HeeBkin0Ba reomerpusi Beenennoil. Onpenenenue paauyca U Bo3pacta BceelleHHOM.
Monens «ropsiueii Beenennoit» u penukroBoe nznydeHuss OOpa3oBaHHEe XUMHUYECKUX 3JIEMEHTOB BO
Bcenennoii. Obunue renust B0 BceneHHON M HE0OXOAMMOCTh 00pa30BaHUS €ro Ha PaHHMUX dTarax
sBosroIuu Beenennoii. HeoO0X0AMMOCTh HE TOJIBKO BBICOKOM IJIOTHOCTH BEILECTBA, HO U €r0 BHICOKOM
TEMIIEpaTypbl Ha paHHUX JTalax JSBOMIOLMU BceeneHHOW. PenMkToBOE M3IydeHHE — W3JIydYEHHE,
KOTOpOE€ OCTajoCh BO BCEIEHHON OT ropsAd4ero M CBEPXIUIOTHOIO COCTOSHMS MAaT€pUU Ha PaHHUX
sTamax xu3Hu BcenenHnoil. Habnromaembie cBolicTBa pelMKTOBOTO M3nydeHus. [louemy HE0oOX0aumMo
[IPUBJICYEHHE 001IEH TEOPUH OTHOCUTEIBHOCTH JUIsl IOCTPOEHUs Mojienu BeeneHHOM.

CoBpeMeHHbBIE TPOOIEeMBbI ACTPOHOMMH.

YckopenHoe pacmupenue BeenenHoii u TéMHas sHeprus. HaOmoneHust cBepXHOBBIX 3BE31 | Tuma B
JAIEKUX TaJaKTUKaX M OTKPBITUE YCKOPEHHOro pacimiupeHuss BceneHHol. OTKpbITHE CHIIBI
BCEMHUPHOI'O OTTaNKMBaHusA. TE€MHas OSHeprus yBeanuuBaeT Maccy BceenenHoi 1no Mepe e€
pacumpenust. [Ipupona cunsl BecemupHoro orrankuBanus. OOHapyKeHUE TUIAHET BO3JIE JPYTUX 3BE3.
HabGmronennss 3a [BHKEHMEM 3BE3J U ONPENCIIEHHS MacC HEBUIAUMBIX CIIyTHUKOB 3BE3],
BO3MYIIAIONIUX UX MPSIMOJIMHEWHOE IBMKEeHUE. MeTo bl 0OHapykeHus dK301u1aHeT. OeHKa yCIOBUi
Ha TIOBEPXHOCTSX 9K30IUTaHeT. [ToMCcK AK30MmIaHeT ¢ KOM(GOPTHBIMHU YCIOBUSMH /ISl )KU3HH Ha HUX.
ITouckn xwu3HM W pazyma BO Bcenennoil. Pa3zBuTue mnpeacTaBieHM O BO3HUKHOBEHUU U
CyILLIECTBOBaHUM KU3HU BO BceneHHoil. CoOBpEeMEHHBIE OLIEHKHM KOJUYECTBA BBICOKOPA3BUTHIX
nuBuiam3amuii B [amaktuke. IlombITkM OOHapy)XeHHS U TOCBUIKM CHTHAJOB BHE3EMHBIM
LHBWIA3ALHUSAM.

Temaruueckoe mianuposanue 11 kiaace

Nenn Tema KoimnuecTBo
4acoB
1 | Actpodusuka u 3BE3HAS aCTPOHOMHUS 7
2 Muneunsii [1yTe. ['anaktuku 6
3 | Ctpoenue u 3BOIOIMS BeenenHoi 2
4 | CoBpeMeHHbIE TPOOIEMBbI ACTPOHOMUU 2
Hroro: 17
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