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IHosicHuTeabHAs 3amMcKa
Pabouas nmporpamMmMa o acTpOHOMHHU COCTABIIEHA B COOTBETCTBUH C:

e MpukazoM MuHHCTEpCcTBa 0OpazoBaHus U Hayku P® ot 29 utons 2017 r. Ne 613 "O
BHECCHMH HU3MEHEHHMH B (QelnepaibHbIil ToCylapCTBEHHBIH 00pa3oBaTEeIbHBIA CTAaHAAPT,
YTBEPKAEHHBIM MpUKa3oM MuUHHCTEpCTBa 00Opa3oBaHusi U Hayku PD ot 17 mas 2012 r.
Neo 413"

e mpukazoM MuHHCTEpCcTBa 0O0pazoBaHus U Hayku P® ot 20 urons 2017 r. Ne 581 "O
BHECEHUU W3MEHEHM B (QenepalibHbIil IepeueHb Y4YeOHHUKOB, PEKOMEHAYEMBIX K
UCIOJIb30BAaHUIO TPU  peald3allid  HMMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEIUTAlHIO
00pa30BaTeNbHBIX MPOTPAMM HAYAJIBLHOTO OOIIETr0, OCHOBHOTO OOINEro, CPeJHEro OOIIero
o0Opa3oBaHMs, YTBEPKAEHHBIN mprkazoM MuHuctepcTBa 006pazoBanus u Hayku PO ot 31
mapta 2014 r. Ne 253",

¢ nucekMoM MuHnuctepcTBa obpasoBanus u Hayku P® ot 20 utons 2017 r. Ne TC-
194/08 "O6 opranuzauuu u3yueHus: yuebHoro npeamera "ActpoHomus';

e IpuUMepHO paboueil mporpamMmmoil mo mnpeamery (AcTpoHomusa. Meroauyeckoe
nocobue 10—11xmaccel. ba3oBelil ypoBeHb: yuebd. mocobue i yuurteneil o0iieodpa3oBar.
opranuzanuii / mox pen. B. M. HUapyruna.—M.: [Ipocsemienue, 2019).

e VYyeOnsiit iian MBOY «Kenrtypunckast COIL nmenn B.C. Knounxunay.

e Jlonoxenue o paboueit mnporpamme MBOVY <« Kentypunckas COLI wumenn

B.C.Kiounxuua.
KomrgecTBo yacoB, OTBOJIMMBIX Ha H3ydeHUE Mpeamera: 35.

Mopens npenoaasanusi: 1 4 B Henemto 10 kmacca.

IInanupyemble pe3yjbTaThl 0CBOCHHS Kypca

JIMYHOCTHBIMU pe3yiabTaTaM OCBOCHUA ACTPOHOMMUU ABJIAKOTCA:

® yMEHHUE YIPABJISATH CBOCH MO3HABATEIbHOMN AESTENbHOCTHIO;

® TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHUCIIE CaMOOOPa30BaHHIO, Ha
MPOTSHDKEHUH BCEW JKM3HU; CO3HATEIIPHOE OTHOIICHHE K HEMPEPHIBHOMY O0Opa30BaHMIO Kak
YCJIOBHIO YCTICTITHON MTPOQPECCHOHAIIBHON U 0OIIIECTBEHHON JIeATEIbHOCTH;

® YMCHHUC COTPYAHHYATH C B3POCIbIMH, CBEPCTHUKAMHU, JCTbMH MJIaJIIECTO BO3pacTa B
o0pasoBarenbHOM, y4eOHO-HCCIIE0BATEIBCKOM, MPOEKTHON U APYTHX BHIAX JACATEIHHOCTH;

¢ c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH; OCO3HAHHE 3HAYUMOCTU HAYKH, BIIAJEHUS IOCTOBEPHOU MHpOpmManuen o

NEepCAOBBIX JOCTHIXXCHUAX u OTKPBITHAX MHpOBOfI u OTCUECTBCHHOMU HAYKH;



3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTpPOHCTBE MHpa U OOIIECTBA; TOTOBHOCTDH K
Hay4YHO-TEXHUYECKOMY TBOPYECTBY;

® YyBCTBO T'OPJIOCTH 32 OTE€UECTBEHHYIO KOCMOHABTUKY, TYMaHU3M;

® [0JIOXKUTEIHHOE OTHOIICHUE K TPYAY, LIeJIeyCTPEMIEHHOCTD;

® DKOJIOTMYECKas KyJbTypa, OepekHOe OTHOUICHHE K POIHOW 3emie, IMPUPOIHBIM
OorarctBam Poccum, mMupa M KocMmMoca, MOHMMAaHHE OTBETCTBEHHOCTH 3a COCTOSIHHE

IIPUPOIHBIX PECYPCOB U Pa3yMHOE IIPUPOIOII0JIb30BAHUE.

MeTaHpeﬂMeTHBIMI/I pe3yjibTaTaMu OCBOCHHA aCTPOHOMMUHU SABJIAIOTCA:

1. ocBoeHUE pecynamueHblX YHUBEPCAIBbHBIX YU€OHBIX ACHCTBUIA:

® CaMOCTOSITEIIEHO OIPEACIATH IEH, CTAaBUTh U OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H
B 00pa30BaTeNIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

® OLICHMBAaTh PECYPChl, B TOM YHUCIIE BpeMsl U JPyrHe€ HeMaTepHallbHbIE PECYpCHI,
HE0OXOIMMBIE JUIS TOCTUKEHHS IIOCTABICHHON paHee 1elu;

® COIMOCTAaBJISITh MMEIOIIKUECS BO3MOXKHOCTH M HEOOXOAUMBIE ISl JTOCTHKEHUS LEIH
pecypcebl;

® OIpeAeATh HECKOJIBKO IyTeH JOCTUKEHHUS MOCTABJICHHOM LENH;

e 33JaBaThb NApaMETPbl U KPUTEPUHU, IO KOTOPHIM MOXKHO OIIPEIEIUTh, YTO LIEJb
JIOCTUTHYTA;

® COINOCTABJATH IIOJYYEHHBIN pE3yJIbTaT JACATEIBHOCTH C IIOCTABJICHHOM 3apaHee
LIEJIBIO;

® O0CO3HaBaTh IIOCJIEACTBUSA JOCTHXKEHHUs IIOCTABICHHOM LEIM B JEATEIBHOCTH,
COOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOUTUX JIOJICH;

2. OCBOCHHE NO3HABAMENbHLIX YHUBEPCATBHBIX YUCOHBIX ICHCTBUH:

® KPUTHYECKH OI[EHUBATh U MHTEPIPETUPOBATH HHPOPMAIINIO C PA3HBIX MO3UIIHIA;

® pacro3HaBaTh U (UKCUPOBATH MPOTUBOPEUHS B UHHOPMAITMOHHBIX HCTOUHUKAX;

® HCIIOJIB30BaTh PA3JIMYHBIE MOJEIBHO-CXEMATUYECKUE CPEIACTBA I MPEACTABICHUS
BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX ICTOYHUKAX MTPOTUBOPEUHIA;

® OCYIIECTBISATh Pa3BEPHYTHIH MH(DOPMAIMOHHBIA TMOUCK W CTaBUTh Ha €ro OCHOBE
HOBBIE (YueOHBIC U TTO3HABATEIILHBIE) 3a/a4H;

® UCKaTh U HAXOAUTh 0000MIEHHBIE CIIOCOOBI pelIeHUs 3a1a4;

® [PUBOJUTH KPUTHUYECKHUE APTyMEHTHI KaK B OTHOIICHUH COOCTBEHHOTO CYXKICHWSI,
TaK U B OTHOUIEHUH IEUCTBUU U CYXKIEHUN IPYrOro 4ejIOBEKa;

® AHATM3UPOBATH U MPEOOPA30OBBIBATH MPOOIEMHO-TIPOTUBOPEUUBBIEC CUTYALIUH;



® BBIXOJUTH 32 pPaMKH Y4eOHOTO NpeAMeTa M OCYUIECTBIATH IeJICHANpaBICHHBIN
MTOMCK BO3MOKHOCTH HIMPOKOTO MEPEHOCca CPEJICTB U CIOCOO0B IEHCTBHUS;

® BHICTpauMBaTh HUHAMBHAYAJIbHYIO O0Opa30BAaTEIbHYIO TPACKTOPHUIO, YUYUTHIBAS
OTpPaHUYEHUS CO CTOPOHBI IPYTMX YYACTHUKOB U PECYpPCHBIE OTPaHUYCHUS;

® 3aHMMATh pa3HbIC MO3UIMH B MO3HABATEIHHOWU NEATEeIbHOCTU (OBITH YYCHHKOM M
yuureneMm; (popmyiaupoBaTh 00pa30BaTEIbHBIA 3allpoC M BBIMOJIHATH KOHCYJIbTATUBHbBIC
(GYHKIMU CaMOCTOATENBHO; CTaBUTh MPOOJIeMy M paboTaTh HaJ €€ pelIeHuEeM; yIpaBIsiTh
COBMECTHOM MO3HABATEIBHOMN JCSITEIIBHOCTBIO U MOTUUHATHCS);

3. OCBOCHHME KOMMYHUKAMUBHHIX YHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

® OCYUIECTBJISATh JIEJIOBYI0 KOMMYHUKALIMIO KaK CO CBEPCTHUKAMH, TaK U C B3POCIBIMU
(xak BHYTpU 00pa30BaTeNbHOIN OpraHu3aliy, TaK 1 3a e€ mpeenaMu);

® [IpHU OCYILECTBICHUH TPYIIOBOM pabOThl OBITh KaK PYKOBOAMUTEIEM, TaK U UICHOM
MPOEKTHOM KOMaHAbI B Pa3HBIX POJSX (TEHEpaToOpoM WU, KPUTUKOM, UCIOIHUTEIEM,
MPE3EHTYIOLIUM U T. 11.);

¢ pPa3BEPHYTO, JIOTUYHO M TOYHO HM3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHHEM
a/IeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;

® pPAacHo3HaBaTh KOH(IMKTOTCHHbIE CUTYallMd M NPEAOTBpallaTh KOHQIMKTBI 10 UX
aKTUBHOM (a3bl;

® COIJIaCOBBIBaTh IO3UIMM WIEHOB KOMaHIbl B Ipolecce paboThl Hajx OOLIMM
MIPOJYKTOM (pELIEHUEM);

® [IpE/CTaBIATh MYOJIMYHO Pe3yNbTaThl HHAMBUAYAIBHON U TPYIIIOBOM JAESTENIbHOCTH
Kak Mepej 3HaKOMOM, TaK U Mepe]l HE3HAKOMOU ayJIuTOPUEH;

e 1on0upaTh MapTHEPOB MM JEJIOBOM KOMMYHHUKALlMU, HCXOAS M3 COOOpaKeHWM
Pe3yJIbTaTUBHOCTH B3aUMOJIEICTBHS, a HE JINYHBIX CUMIIATUI;

® BOCHPUHUMATH KPUTHUECKHE 3aMEUYaHUsI KaK pecypc cOOCTBEHHOTO pa3BUTHS;

® TOYHO U EMKO (OPMYIUPOBATH KaK KPUTUYECKUE, TAK U OJOOPHUTENbHBIE 3aMEUaHUs
B agpec NPYrux JIIOJeH B paMKax JeloBOW W 00pa3oBaTebHONW KOMMYHUKAIMH, U30eras

IIpH 5TOM JIMYHOCTHBIX OLCHOYHBIX Cy)KI(CHPIﬁ.

HpC,Z[MCTHLIMI/I pe3yiibTaTaM OCBOCHUA ACTPOHOMUU Ha 0a3o0BOM YPOBHC ABJIAKOTCA:

¢ c(hOpMHUPOBAHHOCTH MPEACTaBIEHUN O cTpoeHUU CONHEYHON CHCTEMBI, SBOJIOIUH
3BE37 1 BeeneHHoi, mpoCcTpaHCTBEHHO-BpEMEHHBIX MaciiTabax BeeneHHol;

¢ TIOHMMAaHHE CYIHOCTU HAOII0IaeMbIX BO BceneHHOi sIBIeHNUI;



® BJIAJICHUEC OCHOBOIOJATAOIMMHU AaCTPOHOMHUYECKUMU IOHATUAMH, TEOPUIMU,
3aKOHAMH M 3aKOHOMEPHOCTSIMH,  YBEPEHHOE  II0Jb30BaHUE  aCTPOHOMMYECKOH
TEPMUHOJIOTMEN U CUMBOJIMKOM;

e CpOPMHUPOBAHHOCTb MPEJICTABICHUM O 3HAYECHUHM ACTPOHOMHUHM B IPAKTHUECKOH
JEATEIbHOCTH U JaJIbHEHIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUU;

® OCO3HAHHME pOJIM OTEYECTBEHHOM HAyKH B OCBOGHUUM U  HCIIOJIB30BAHUU
KOCMHMYECKOT0 IIPOCTPAaHCTBA M Pa3BUTUSA MEKIYHAPOAHOIO COTPYIHMYECTBA B ITOU

00JacTH.

Coaep:xanue Kypca

Beenenue B actponomuro (1 )

Crpoenne u Macmrtabel Beenennoil. Kakue tena 3amonnstor Bceenennyro. KakoBbl mx xa-
paKTepHBIC pa3Mepbl M pacCTOSHUS Mexay HUMU. Kakue ¢pusndeckne ycioBusl BCTPEUAIOTCS B HUX.
Bcenennas pacmmpsiercs. CoBpeMeHHble MeTojabl HabOmropeHuil. I'ie m kak paboraioT camble
KpYIIHBIE ONITHUYECKUE TeJecKOonbl. Kak acTpoHOMBI HCCIeyloT ramMmma-usinydeHue Beenennoil. Yro
YBUJEIU TPAaBUTAL[IOHHO-BOJHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

Actpometpus (5 u)

3Bé3nHoe Hebo. Co3Be3aus ceBepHOro mnondymapus. HaBuranumonubsle 3BE31bl. [IBHKeHHE
Connna mno »xnuntHke. Ilerneobpa3znoe apwxkeHue muiaHer. HeGecHblil skBaTOp W HEOECHBIH
MepHuauMaH. OKBaTOpUaJbHAas M TOPU3OHTAJIbHAs cHcTeMa HEeOEeCHbIX KoopauHaT. Buaumoe
IBUKEeHHE HeOecHBIX cBeTwil. llerneoOpasHoe NBU)KEHUE IUIAHET, MOMSATHOE U MPSMOE JIBH)KEHUE
IUTaHET. DKIIMIITUKA, 30UaKalIbHbIe co3Be3aus. HepaBHOMepHOE nBHKeHMEe COIHIIA IO SKIIUIITHKE.
IBuxennue Jlynsl. ®a3pl JIyHBl M CHHOAMYECKHH MECSIL, YCIOBHS HACTYIJIEHUS COJHEYHOIO U
JYHHOTO 3aTMeHUU. [IpuuMHBI HACTYIUIEHHs COJHEYHBbIX 3aTMeHHi. Capoc W mpejacka3zaHus 3a-
TMeHMI. Bpems n kaneHnapp. 3BE3JHOE U COJIHEUHOE BPEMs, 3BE3AHBIA U TPOIIMYECKUNA ToM. Y CT-
PONCTBO JIYHHOT'O U COJTHEYHOTO KaJleHAaps, MpobiaemMbl uxX corinacoBanus. KOamanckuit u rpuropu-
aHCKUH KaJeHaapH.

Hebecnas mexanuka (3 4)

[IpencraBnenust o crpoennn COTHEYHON CUCTEMBbl B aHTUYHBIE BpEMEHA U B CPEIHEBEKOBBE.
I'ennoneHTpryueckas cucteMa MUpa, J0KAa3aTeNbCTBO BpaweHus 3eMau Bokpyr Connua. [lapamiakce
3BE31 M ONpPEIEICHUE PAacCTOSTHUS 10 HuX, napcek. Otkpeitue M.Kennepom 3akOHOB JBHKEHUS
r1aHeT. OTKpBITHE 3aKOHA BCEMUPHOIO TATOTEHUs U 00001mEHHbIe 3akoHbI Keruepa. Onpenenenue
Macc HeOecHbIX Tell. KocMuueckne ckopocTu. Pacu€Tel mepBoii 1 BTOPO KOCMUYECKONW CKOPOCTH U
ux ¢usuueckuit cmpica. Ilonér FO.A. larapuna Bokpyr 3eMiM 10 KpyroBod opOwuTe.

MexnnanetHele nepes€rsl. [IoHATHE ONTUMAIBHONW TPACKTOPUHM IOJIETA K IUIaHEeTe. Bpems noséra



K TUIaHeTe W nathl ctaptoB. JlyHa u e€ BnusHue Ha 3emumro. JIyHHBIA penbed M ero mpupoja.
[IpunuBHOe B3aumonelicteue Mexay Jlynoi u 3emnéil. ¥ nanenue JlyHsl oT 3emiin U 3aMeuIeHNE
BpaiueHus 3emiu. [Ipeneccus 3eMHOM OCH U IIpeIBApEHUE PABHOIECHCTBUH.

Ctpoenue coHeuHOU cucteMbl (7 1)

CoBpemennsble npeacrabieHus o Conneunoit cucreMe. CocraB ConHeuHol cuctemsl. [Imanerst
3€MHOW TpPYMNIbl M IJIAHETHI-TUTAHThI, UX NPUHIMIUANBHBIE pasnuuus. O6mako xkomer Oopra u
[Tosic Koiiniepa. Pazmepsl Ten comuneuynoit cucrtemsl. [lnanera 3emmns. @opma u pasmepsl 3emiid.
Buytpennee crpoenue 3emun. Ponbs mapHukoBoro s¢gdexra B (GOpMUPOBAHUU KIMMAaTa 3EMIIH.
Uccnenosanusa Mepkypusi, Benepsl u Mapca, ux cxoxectb ¢ 3emii€il. BiusHue nmapHUKOBOTO
sdpdexra Ha kuMat 3emian 1 Benepel. Ecth nm xu3Hp Ha Mapce. DBoIOIUS OpOUT CITyTHUKOB
Mapca ®oboca u Jleitmoca. [Tnanersi-rurantel. @usnueckue cpoiictsa IOnutepa, CarypHa, Ypana
n Henryna. Bynkanuueckas pestenbHocTh Ha cnyTHuke IOnurepa Mo. [lpupona konen BOkpyr
mIaHeT-TuraiToB. [lnanersl-kapnuku U ux cBorictea. Manble Tena ConneuHnolt cucremsl. [Ipupona
U JIBIKeHHe actepounoB. Cnenuduka qBmkeHus rpymnn acreponnoB TposHues u ['pekos. [Ipupona
u asuwxenue komert. [losc Koiinepa u Ob6nako komer Ooprta. Meteopsl u Mereoputsl. [Ipupona
MaJarolnX 3BE3, METEOPHbIE TOTOKU M UX paauaHTbl. CBsA3b MEXIYy METEOPHBIMU MOTOKAMH U
koMeTami. [Ipupona KaMeHHBIX U XKeENE3HbIX MeTeOpUTOB. [Iprposa METEOPUTHBIX KPaTEPOB.

Actpodusnka u 3BE31Has acTpoHoMuUs (7 1)

Meroasl acTpodU3UYECKUX HCCIAEAOBAHUN. YCTPOWCTBO M XapaKTEPUCTHKU TEJIECKOIIOB
pedpakTopoB U pedaeKTOpPOB. YCTPOHCTBO paaMOTeNecKonoB, paguountepdepomerpsl. ComHIe.
OcHoBHble xapakTtepuctuku ConHua. Onpenenenrne Macehbl, TEMIEPaTypbl 1 XUMUYECKOTO COCTaBa
Comnana. Ctpoenue conHeuHor atmocdepsl. ConmHeuHass aKTUBHOCTh M €€ BIIMSHUE Ha 3eMII0 U
ouoctepy. Buyrpennee ctpoenne Connma. Teopernueckuil pacuér TemmepaTypsl B ILIEHTpE
ConHua. flnepHblii UCTOUYHUK 3HEPTMHM U TEPMOSIEPHBIE PEAKLMU CUHTE3a Iellds U3 BOJIOPOAA,
IepeHoc 3Hepruu u3 neHtpa ConHIa HapyXy, KOHBEKTHBHas 30Ha. HeWTpuHHBIA Teneckonm u
HabmoieHus notoka HelTpuHO oT ConHua. OnpeseneHrne OCHOBHBIX XapaKTEPUCTHUK 3BE3/1: MACCHI,
CBETUMOCTH, TEMIIEpaTypbl U XUMHYECKOro cocraBa. CrekTpaibHas Kiaccudukamus 3BE3a U €€
¢usnveckre ocHOBBL. /lnarpamma "crieKTpajabHBIN KJIacc-CBETUMOCTD' 3BE3]I, CBSA3b MEXIY Maccoi
U CBETHUMOCTBbIO 3BE3N. BHyTpeHHee cTpoenne 3BE34. CTpoeHHe 3Be3Abl  IJIABHOM
nocneaoBarenbHOCTH. CTpoeHHe 3BE3Nl KpaCHBIX THTAHTOB W CBEpXTuUrantoB. CTpoeHue 3BE3N
OenbIX KapJIMKOB W Tpenen Ha ux Maccy — mpenen Yanpapacekapa. [lynbcapbl U HEHTpOHHBIE
3BE31bl. [Ipupona 4€pHBIX OBIp M UX MapaMeTphl. [IBOMHBIE, KpAaTHbIE M IEPEMEHHBIEC 3BE3[BI.
HaGnronenus IBOMHBIX M KpaTHBIX 3BE3A. 3aTMEHHO-TIEpeMEHHBIe 3BE31bl. OmpeneneHne mace
nBovHbIX 3BE34A. [lynbcupyromue nepeMeHHble 3BE3bI, KpUBBIE H3MEHEHHUs Onecka uedeus.

3aBUCHUMOCTh MEXIY CBETHMOCTHIO U MEpHOJOM myibcanuii y nedeua. llepeunsr — masku Bo



BcenenHoi, mo KOTOpbIM ONPEAEISAIOT PAaCCTOSHUS A0 NATEKUX CKOIUICHUH U rajakTuk. HoBeie u
CBEPXHOBBIEC 3BE3/Ibl. XapPAKTEPUCTUKU BCIHBIIIEK HOBBIX 3BE3/. CBSI3b HOBBIX 3BE3]] C TECHBIMU
JBOWHBIMU CHCTEMaMH, COJEPKAIIUMHU 3Be31y Oemnblii kapiuk. IlepeTekanne BelecTBa U SASpHBINA
B3pBIB Ha MOBEPXHOCTH Oesoro kapiauka. Kak B3pbIBarOTCsl CBEPXHOBBIE 3BE3/bl. XapaKTePUCTUKU
BCIBILIEK CBEPXHOBBIX 3BE31. ['paBUTALIMOHHBIN KoJutanc 6e1oro kapiuka ¢ Maccoi Yanapacekapa
B COCTaBE TECHOM JBOMHOM 3BE37bl — BCIIBIIIKA CBEpXHOBOM | THma. B3pblB MaccuBHOI 3BE3/bl B
KOHIIE CBOEH OSBONIOIMM — B3pbIB cBepxHOBOW |l Tumma. HaGnromeHwe ocCTaTKOB B3PHIBOB
CBEPXHOBBIX 3BE31. OBomonusa 3BE3J: PpOXKICHUE, JKH3Hb M CMepTb 3BE3A. Pacuér
IIPOJOJDKUTEIBHOCTH JKM3HU 3BE3]l pa3HOM Macchl Ha IUNIABHOM IocienoBaTenbHOCTH. llepexon B
KpacHble€ TMIaHThl M CBEPXTUTaHThl Iocie ucuepnanus Bojoponaa. CHOKoHHas 3BOJIOLUS
MaJIOMacCUBHBIX 3BE3/] U I'PaBUTALMOHHBIN KOJUIAIIC U B3PbIB ¢ 00pa30BaHUEM HEHUTPOHHON 3BE3/IbI
WM YE€PHOU JIBIpBl MACCUBHOM 3Be3bl. OnpeneneHne Bo3pacTa 3BE31HBIX CKOIJICHUHM U OTAEIbHBIX
3BE3]], IPOBEPKA TEOPUU 3BOJIIOLUU 3BE3 .

Mneunsiii [1yts (3 u)

I'a3 u nbuts B [Nanaktuke. OOpa3oBaHue OTpakaTeabHBIX TyMaHHOCTEH. IIpuumHbl cBeueHUs
mup@y3HbIX TyMaHHOCTeH. KOHIEHTpauusi ra3oBbIX U TBUIEBBIX TyMaHHOCTeH B [ amaktuke.
PaccesHHble u mapoBble 3BE3AHbBIE cKoIuleHUs. HaOmiogaeMble CBOMCTBAa pacCesHHBIX 3BE3AHBIX
ckoruieHnil. Habmronaemble cBoOMCTBa I1apoBBIX 3BE3AHBIX CKOIUIEHUH. Pacnipenenenue u xapakrep
JIBH>KeHUA cKoruieHui B ['anaktuke. Pacnipenenenue 3B€37, CKOIUIEHUH, ra3a v NbUIM B ['anakTuke.
CBepxmaccuBHas 4€pHas Jblpa B LeHTpe lamakTuku W KocMuyeckue iydd. MHppakpacHble
HaOJI0ACHUs JBIDKEHUS 3BE3]] B LIeHTpe [allakTuKu UM oOHapyXeHHue B LieHTpe ['anakTuku cBepx-
MacCUBHOM 4epHOM JbIpbl. Pacuér mapamerpoB cBepxmMaccuUBHON uépHOM JbIpel. Habmronenus koc-
MHYECKHX JIy4el U UX CBS3b C B3pbIBAMHU CBEPXHOBBIX 3BE3].

lamakTuku (3 4)

Knaccudukanus ranaktuk mo ¢gopMme M KamepToHHas auarpamMa Xab6ma. CpoiictBa cru-
paNbHBIX, JUIMITHYECKUX U HETPAaBWIBHBIX TAIaKTUK. KpacHoe cMmelieHre B CieKTpax TATaKTHK U
OTpesieNIeHUE pacCTOsHUSA A0 HUX. 3akoH Xab0ia. Bpamienue ranaktuk v TEMHasi MaTepusi B HUX.
AKTHUBHBIE TaJakTUKM M KBas3apbl. IIpupona axkTUBHOCTM TajNakTUK, PpagUOTAIAKTHKU U
B3aMMOJICHCTBYIOIINE ralakTuKU. HeoObIuHBIE CBOMCTBA KBa3apoB, UX CBS3b C AApaMH TaJakTHK U
aKTUBHOCTBIO YEPHBIX JIbIp B HUX. Habmoiaemblie cBOICTBA CKOIJIEHUI TralakTHK, PEHTI€HOBCKOE
U3JlydeHue, TeMmIepaTypa U Macca MEXKraJaKTHUYeCKOro rasza, HEOOXOAMMOCThb CYIECTBOBAHUS
TEMHOM MaTepuM B CKOIUIEHMSIX TajnakThK. OleHka Macchl TEMHOW MaTepuu B CKOIUICHUSX.

Sluencrasi CTpYKTypa pacupeeNeHHsI FaTakKTHKU CKOTUICHUH TralakTHK.

Crtpoenue u 3Boonus Beenennoit (2 )



Koneunocts u 6eckoHeuHOCTh BceelleHHON — mapaloKChl KJIACCHYECKOW KOCMOJIOTHHU. 3aKOH
BCEMUPHOI'O TATOTEHUS U MPENCTABICHUS O KOHEUHOCTU U OeckoHeuHOCTH Bceenennoil. doromer-
pPUYECKUN MapaJioKC U MPOTUBOPEUUS MEXIY KIACCUYECKUMHU MPEACTABICHUSIMU O cTpoeHun Bee-
JeHHOW U HaOmoaeHusMu. HeoOxoaumocTs npuBiiedeHUs OOLIeil TeOpUr OTHOCHUTENBHOCTU AJIS
noctpoeHus moaenu Bceenennoit. CBA3b MEXIy T€OMETPUYECKUX CBOMCTB MpOCTpaHCTBa Bcenen-
HOM C pacmpejielieHHeM W ABWXKEHUeM Marepuu B Hell. Pacmmpsitomiascs Bceenennas. Casizb
CpelHEW IUJIOTHOCTH MAaTepUM C 3aKOHOM pACIIUPEHUS W TEeOMETPUYECKUMHU CBONCTBaMHU
Bcenennoii. EBkiinioBa n HeeBKIIMI0Ba reomeTpus Beenennoil. Onpenenenue pajanyca U Bo3pacra
Bcenennoii. Monens "ropsiueli Beenennoi" u penukroBoe u3nydeHue. O0pa3zoBaHue XMMHUYECKUX
aneMeHToB Bo Beenennoi. O6uiue renus Bo BeeneHHol 1 HEOOX0UMOCTh 00pa30BaHUs €ro Ha
paHHUX dTanax 3o Beenennoit. Heo0xoauMocTh HE TOJIBKO BBICOKOM MIIOTHOCTH BEIIECTBA,
HO M €ro BBICOKOH TeMIepaTyphl Ha paHHUX 3Tanax 3Boyironuu BeenenHol. PennkroBoe usnydenue
— U3JIy4eHHE, KOTOPOE OCTAIOCh BO BCENEHHOM OT ropsiuero U CBEpXIUIOTHOIO COCTOSIHUSL MaTepUU
Ha paHHMX 3Tamnax >kxu3Hu Bcenennoil. HaGmogaembie cBOMCTBa peUKTOBOrO M3inydeHus. [louemy
HE00XO0AMMO TMpHUBIICUYEHHE OO TEOPHH OTHOCUTEIBHOCTH JIJIS IIOCTPOCHUS MoeH BeeneHHOM.

CoBpemeHHbIe PoOIEMBbI ACTPOHOMUHU — 3 U

YckopeHHoe pacmupenue Beenennoit u Témuas sHeprus. HaGmroneHus cBepxXHOBBIX 3BE37 |
TUMA B JAJIEKUX TATAKTHKAX W OTKPBITHE YCKOPEHHOTO pacimupeHus Beenennoi. OTKPBITHE CUITBI
BCEMHPHOTO OTTaJIKMBaHuA. TEMHas Heprus u e€ BIUsHME HAa Maccy BcenenHol mo mepe e€ pac-
mpenus. [Ipupona cunsl Bcemuproro orrankuBanusa. OOHapyXeHHE IUIAHET BO3JIE APYTUX 3BE3I.
Habmronenuss 3a JBWKEHHEM 3BE3NL W ONpEAENEHUs MacC HEBUAMMBIX CIIyTHHKOB 3BE3],
BO3MYIIAIONIUX MX MPSAMOJUHEHHOE IBIKEHHE. MeToasl oOHapykeHHs dk3orutaHeT. OreHka
YCJIOBHHM Ha TMOBEPXHOCTSIX d3K30ruiaHeT. [louck sk301utaHeT ¢ KOM(OPTHBIMHU YCIOBUSIMH ISt
*Ku3HM Ha Hux. [louckn »Xu3HM U pasyma BO Bcenennoil. PasButue mnpencraBieHul o
BO3HMKHOBEHMHM M CYILIECTBOBaHMM XU3HU BO BcenenHoil. CoBpeMEHHBIE OLIEHKH KOJIMYECTBA
BBICOKOPA3BUTHIX IUBWIM3anuii B ['amaktuke. [lombiTku OOHAapy>KeHHMsI M TIOCBUIKM CHUTHAJIOB

BHE3EMHBIM ITUBUJIN3aIIUAM.

Peseps (1 u)



TemaTuyeckoe miIaHupoBanue no acrpoaomun 10 Kiace

Ne Tema ypoxka Komunue | [lata nposeneHus Koppeknus
YPOK ¢ TBO|mo mmany |daktmueck
a YPOKOB -
Brenenue (1 gac)
1 Baenenue B acTpoHOMUIO 1
AcTpometpus (5 4acoB)
2 3Bé3aH0€e HEDO 1
3 HebecHbie KoOpauHATEI 1
4 Bumnmoe asmwxkenue IiaHeT | 1
u ConHua
5 IBwxenue Jlynsl. 3atmenus | 1
6 Bpewms u kaneHnapb 1
Hebecnasn mexanuka (3 yaca)
7 Cucrema mupa 1
8 3aKOHBI ABMKEHUS IJIAHET 1
9 Kocmuueckue ckopocTH. | 1

MeKIUTaHETHBIE IEPENETHI

Crtpoenne ConneuHoi cucrembl (7 4acoB)

10 | CoBpemeHHBIC 1
MIPEJICTABJICHHS O CTPOCHUU U
cocraBe COIHEUHOW CUCTEMBI

11 [Imanera 3emuist 1

12 | Jlynra m e€ Bmmsanme Ha|l
3emutro

13 | IlnaHeTsl 3eMHOI rpyMIbI 1

14 [11aHeThI-TUTaHTHI. 1
[naneTsI-Kkapauku

15 Mansie Tena  ComueuHoit | 1




CHUCTEMBI

16 CoBpeMeHHbIC 1
MIpeICTaBICHUS 0
npoucxoxacHuss CoJHEYHOM

CUCTCMBI

AcTtpodusuka u 3Bé3aHasa acrponomus (7 yacos)

17 | Meronst  actpodusmueckux | 1

HUCCIIEJOBAaHUN

18 CoiHie 1

19 BuyTtpennee ctpoenune u |1

ucTOYHUK dHeprun CosHia

20 OcHOBHBIE XapaKTEPUCTHKH | 1

3BE3]T

21 benble kapnuku, HelTpoHHbIE | 1
3BE3 b, 4EpHBIE JIBIPHI.
JIBOMHEIE, KpaTHbIC u

NEPpCMCHHBIC 3BE3 b1

22 Hossie u cBepxHOBBIC 3BE3ABI | 1

23 DBOJIIOLHUS 3BE3T 1

Mueunsiii nyTsh (3 yaca)

24 I'a3 u meU16 B ["amakTuke 1

25 | Paccesnnple u  maposele | 1

3BE3QHBIEC CKOILJICHUS

26 | CBepxmMaccuBHas yépHas | 1

Iplpa B LEeHTpe MiedHoro

IIyTH

I'anakruku (3 yaca)

27 Knaccudukanus ranakTuk 1

28 AxTUBHBIE TajdakTUku u | 1

KBa3apbl

29 CKOIUJIEHUS TaIaKTUK 1

Ctpoenue u 3Bo0NuA Beesiennoii (2 yaca)

30 Koneunocts nll

OECKOHEUYHOCTh BceeneHHon




31 Moaenb "ropsiuert | 1
Bcenennoi"

CoBpemMeHHbIe POOJIeMbl aCTPOHOMUHU (3 Yaca)

32 | YckopenHoe  pacmupenue | 1
Bcenennoit u TEMHas
SHEprus

33 O6napyxenue 1iaHer y | 1
JIPYTUX 3BE3T

34 | Ilouck xwu3HU U pa3zyma Bo | 1
Bcenennoit

35 Pe3epB




