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HOACHUTEJBHASA 3AIINCKA

PaGouas nmporpamma coctaBjieHa Ha OCHOBE:

1. depepanpHoro 3akoHa «O06 obOpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 Ne
273-®3 (pen. ot 01.05.2017, ¢ u3m. ot 05.07.2017);

2. IlocranoBnenuss [7aBHOrO TOCYZapCTBEHHOTO CaHUTapHOro Bpada Poccuiickoi
Oenepannu o1 29 nexadps 2010 r. Ne 189, B penakuun M3menenuit Ne 1, ytB. IlocTtaHoBieHneM
['maBHOrO rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickoin ®@enepanuun ot 29.06.2011 Ne 85,
m3MeHeHut Ne 2 yrtB. IloctaHoBieHnem [71laBHOTO TOCYJApCTBEHHOTO CaHUTApHOrO Bpaya
Poccuiickoit @enepanunu ot 25.12.2013 Ne 72, nanee — CanlluH 2.4.2.2821-10;

3. Konrnenmuu pa3BuTHs MaTEMaTHYECKOTO M €CTECTBEHHO Hay4yHOro oOpa3zoBanus Ha 2019-
2025r. (Pacnopspkenne JJO aqmunuctpanuu 1. Tomcka Ne 480-p ot 03.05.19r.);

4. dyHIaMEHTAIBHOTO fAapa cojepxkaHus oOumiero oOpazoBanus. - M. «lIpocsemienue»
2010r.;

5. O6pazoBarenbHON MporpaMMmbl cpeanero odmero odpaszoBanuss MAOY COII Ne 42 r.
Tomcka.

6. IIpumepHoil paboueii mporpamMmoil 1Mo npeamery AcTpoHOMHUs. MeToanyeckoe mocodoue
10-11xmaccel. ba3oBeiii ypoBeHb: y4ue0. MOCOOUE ISl yUIUTENe 001Ieo0pa3oBaT. opranu3aiui / moju
pea. B. M. Yapyruna.-M.: [Ipocsenienue, 2017.

KommaectBo yacoB B 10-11 kitaccax, oTBOAMMBIX Ha m3ydeHue npeamera - 34 (0,5 gaca B
HEJIEII0).

1. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA KYPCA

JIMYHOCTHBIMHU Pe3yJIbTaTaAMU OCBOCHUA INPeAMeTa «KACTPOHOMMS» SABJISIOTCH:

® yMEHUE yNPaBIATh CBOCH MO3HABATEIBHOM J1€ATEIBbHOCTHIO;

® TOTOBHOCTh U CHOCOOHOCTh K 0Opa3oBaHUIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
MPOTSKEHUH BCEW KM3HH; CO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY O00pa30BaHUIO KAaK YCIOBHUIO
YCIEeNTHOM MPodeCcCHOHATBHON 1 00IIECTBEHHOM JACSITEIILHOCTH;

® yYMEHUE COTPYAHMYATH C B3POCIbIMHU, CBEPCTHUKAMM, IE€TbMHM MJIQJIIEr0 BO3pacra B
0o0pa3oBaTenbHOI, yueOHO-UCCIIeI0BATENbCKON, MPOSKTHOM U APYTUX BUAX NEATEIbHOCTH;

e c(HopMUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH; OCO3HAaHWE 3HAYMMOCTH HAyKH, BIIQJIEHUs JOCTOBEpPHOU wuHOpMaIen o
MEPENOBbIX JOCTHKEHUSIX M OTKPBITUSAX MUPOBOM M OTEUECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTH B
HAay4HBIX 3HAHUSAX OO0 YCTpPOHMCTBE MHpa M OOIIECTBAa, TOTOBHOCTh K HAYyYHO-TEXHUYECKOMY
TBOPYECTRY;

® YyBCTBO I'OPAOCTH 32 OT€YECTBEHHYIO KOCMOHABTUKY, TYMaHU3M;

® T[0JIOKUTEIBHOE OTHOLIEHUE K TPYY, LIEIEYyCTPEMIEHHOCTD;

® DKOJIOTUYECKAas KyJabTypa, OepeXHOe OTHOIIEHHE K POJHON 3emiie, MNPHUPOAHBIM
OorarctBam Poccum, Mupa u KocMoca, MOHHMMaHHE OTBETCTBEHHOCTH 32 COCTOSIHHE MPHPOIHBIX
PECYPCOB 1 Pa3yMHOE MPHUPOIOIOIb30BaAHHUE.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMM OCBOCHUSI ACTPOHOMMHY SIBJIAIOTCH:

1. OcBoeHue peryasiTUBHBIX YHHBEPCAJbHBIX YUeOHBIX /IelicTBHIi:

® CaMOCTOSITENILHO OINpPEAENATh LENH, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHON EATENBHOCTH U KU3HEHHBIX CUTYaIUsX;

® OIICHMBATh PECYpChl, B TOM YHCJIE BpeMS M Jpyrue HEMaTepHaIbHBIE PECYPCHI,
HEOOXOIUMBIE VISl TOCTHKEHUS TTOCTABJICHHOUW paHee 1eH;

® COIMOCTABJIATH HWMEIONIUECS] BO3MOXHOCTH M HEOOXOIUMBIC i JOCTHKEHUS LEeH
pecypcsl;

® OMpEIETsATh HECKOJIBKO MYTEW TOCTHKEHUS MOCTABIECHHOMN LIEJIH;

® 337aBaTh apaMETPhl U KPUTEPHUH, IO KOTOPHIM MOXKHO OMPEACIIUTh, YTO LEJb TOCTUTHYTA;

® COIOCTABJIATH MOJTYYEHHBIN pe3ysIbTaT AEATEIBHOCTH C MOCTAaBICHHOW 3apaHee LEeNbIo;

® 0CO3HAaBaTh MOCJIEICTBUS JOCTHKEHHS TTOCTABJICHHOMN IEH B ACSITENFHOCTH, COOCTBEHHOM
JKU3HU U )KU3HU OKPYKAIOIIUX JIOACH.

2. OcBoeHNe MO3HABATEIbHBIX YHHBEPCAIbHBIX YUYEeOHBIX AeiicTBHIA:



® KPUTHYECKH OIICHUBATH U MHTEPIIPETHPOBATH HH(POPMAILIHIO C PA3HBIX TTO3HIIHIA;

® pacro3HaBaTh U GUKCHPOBATH TPOTUBOPEUHS B HHPOPMAIIMOHHBIX UCTOYHHUKAX;

® UCIIOJNb30BAaTh pPAa3jUYHbIE MOJEIbHO-CXEMaTUUYECKUE CpPEICTBA JUIsl MPEICTaBICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHHUKAX POTHUBOPEUHIA;

® OCYIIECTBISITh Pa3BEPHYTHI MH(DOPMAIIMOHHBIA MMOUCK M CTAaBUTh HA €M0 OCHOBE HOBBIC
(yueOHBbIC ¥ TTO3HABATEIILHEIC) 33/1a4H;

® JCKaTh U HAXOJIUTh 000OIIEHHBIE CIIOCOOBI pellIeHUs 3a/1aY;

® TIPUBOJIUTH KPUTHUYECKHE apTyMEHThI KaK B OTHOILIEHUU COOCTBEHHOI'O CY)KJIEHUS, TaK U B
OTHONICHUU JICUCTBUI U CYKIEHUM IPYTrOro 4ejioBeKa;

® AHAIM3HMPOBATH U MPEOOPA30BHIBATH IPOOIEMHO-TIPOTHBOPEUNBHIE CUTYAIIHH;

® BBHIXOAUTH 32 paMKHU y4eOHOro MpeAMeTa U OCYIIECTBISATH LEJICHANpPaBICHHBIA MOUCK
BO3MOXXHOCTH LIMPOKOT0 IIEpPEeHOCca CPEJICTB U CIIOCOO0B ACHCTBUS,

® BBHICTPaNBATh WHAMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YIUTHIBAS OTPAaHUYCHHUS
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHUS;

® 3aHMMaTh pa3Hble IO3ULMU B TIIO3HABATEIBHOW JAEATETbHOCTH (OBITh YYEHUKOM U
yuutenem; (HopMyIUpoBaTh 00pa30BaTENbHBIN 3allpOC M BBHIMNOIHATH KOHCYIbTAaTHUBHBIC (YHKIIHH
CaMOCTOSITCIIHO; CTaBUTh MpoOJeMy W paboTaTh Haj €€ pelIeHHWEM; YIPaBIATh COBMECTHOM
MO3HABATENIbHOM J1€ATEIbHOCTHIO U MOUUHATHCS);

3. OcBoeHNe KOMMYHUKATHBHBIX YHHBEPCAJIbHBIX Y4eOHBIX JeiCTBHIA:

® OCYIIECTBISTH JI€JIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M C B3POCIBIMU (KaK
BHYTpHU 00pa30BaTeIbHON OpraHu3alny, Tak 1 3a e€ mpeenaMu);

® [IpU OCYIIECTBIECHUU TPYINIOBOKW pabOTHl OBITh KAaK PYKOBOJUTENEM, TaK U UICHOM
MPOCKTHOM KOMaHIIbI B pa3HBIX poOJAX (TCHEpaTOpoOM HJACH, KPUTHKOM, HCIIOTHUTEIIEM,
MPE3CHTYIOUIUM H T. 11.);

® pa3BEPHYTO, JIOTUYHO M TOYHO H3Jararb CBOIO TOYKY 3pPEHUS C HCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

® pacrno3HaBaTh KOH(JIMKTOTCHHBIC CUTyalldd W TMPEAOTBpAIaTh KOH(IUKTHI JI0 HX
AKTUBHOH (asbl;

® COIJIACOBBIBATH IMO3UIMU YWICHOB KOMaHJBI B Ipoliecce padoThl HaA OOLIUM MPOAYKTOM
(pemieHueM);

® TMIPEACTABIIATh MYOJIHYHO PE3yabTaThl MHIAUBUAYATHLHON M TPYNIIOBOM NEATETLHOCTH Kak
nepes; 3HaKOMOM, Tak M IIepesl HE3HAKOMOM ayIuTOPHEN;

e mon0MpaTh NApTHEPOB UIA JEJIOBOM KOMMYHHKAIIMM, WCXOIS U3 COOOpaKeHHid
PE3yIbTAaTUBHOCTH B3aMMOJICUCTBHS, @ HE TMYHBIX CUMIIATUH;

® BOCIPUHUMATH KPUTUUYECKHE 3aMeUYaHUs KaK PECypC COOCTBEHHOT'O Pa3BUTHS;

e TOYHO U EMKO (DOopMynHUpOBaTh KaK KPUTHUYECKHE, TaK M OJOOpUTETHHBIC 3aMeYaHUs B
aZipec Apyrux IoJeil B paMKax JeJOBOH M 0Opa3oBaTeNbHONW KOMMYHUKAIIMM, U30eras MpH STOM
JTUYHOCTHBIX OLIEHOYHBIX CYXKIECHUH.

IIpeaMeTHBIMH pe3yJIbTATAMHU OCBOEHUS ACTPOHOMHMHU HAa 0230BOM YPOBHeE SIBJISIIOTCS:

¢ chOpMUPOBAHHOCTH MpEACTaBICHUN 0 cTpoeHnH CONTHEYHON CUCTEMBI, YBOJIIOINH 3BE3 U
Bcenennoii, mpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoi;

¢ TIOHMMaHHE CYITHOCTH HaboqaeMbIX Bo BeeneHHoi saBeHui;

® BJIAJICHUE OCHOBOIIOJIATAIOIIUMHI ACTPOHOMHYECKUMU TOHITUSMU, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSAMH, YBEPEHHOE MOJIb30BAaHUE aCTPOHOMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

e c(hopMUPOBAaHHOCTh TPEJACTABICHWNA O 3HAYCHWH AaCTPOHOMHU B TPAKTHYECCKOU
JIESATETLHOCTH M TaJTbHEUIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH;

® OCO3HAaHHE POJIM OTEYECTBEHHON HAyKH B OCBOEGHHUU M MCHOJIB30BAHUM KOCMHUYECKOTO
MPOCTPAHCTBA U PA3BUTHS MEKIYHAPOTHOTO COTPYIHUYECTBA B 3TOM 00IaCTH.

2.COAEP KAHUE YYEBHOI'O IPEJJMETA

1. Beenenue B actpoHomMuio (1 )



Crpoenne u macmradbbl Beenennoil. Kakue tena 3amonusitor Beenennyro. KakoBsl ux xa-
paKkTepHbIE pa3Mepbl U paccTosiHUs Mexxay HuMu. Kakue gu3ndeckue ycioBHs BCTPEUalOTCS B HHX.
Bcenennas pacmupsiercs. CoBpeMeHHBIE MeTOAbl HaOmroaeHuid. ['e W kak paboTaloT camble
KpYIIHbIE ONTHYECKUE TesecKombl. Kak acTpoHOMBI HccienyoT raMma-usinydyenue Beenennoi. Yo
YBUJEIU TPaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

2. Actpometpus (5 1)

3Bé3nHoe Hebo. Co3Be3aus ceBepHOro mnoaymiapus. HaBurauuonssle 3BE3/bl. J[BHXKeHME
Comnna mo skinuntuke. [letneoOpasHoe aBmwkeHue rmaHeT. HebecHbld SKBaTop W HEOECHBIN
MepuauaH. DKBaTOpUallbHasl U TOPU30HTANIbHAS cHcTeMa HEOECHBIX KoopAnHaT. Bunumoe aBrkeHune
HeOecHbIX cBeTW. IleTsieoOpa3HOEe ABM)KEHME IUIAHET, MOISATHOE M NPSAMOE ABU)KECHHUE ILIAHET.
OKIIMINTUKA, 301uakainbHble co3Be3nud. HepaBHomepHoe paBmwkeHne ConHLA IO DKIMITHKE.
JBmxenue Jlynpl. ®a3pl JIyHbl M CHHOJIMYECKHUW MECSL, YCIOBUS HACTYIUICHHS COJHEYHOIO M
JYyHHOro 3aTMeHui. [IpnumHBI HacTylieHMsI CONHEUHBIX 3arMeHud. Capoc M IpelckasaHus 3a-
TMeHul. Bpems u kanenaapp. 3BE3HOE U COJIHEUHOE BPEMs, 3BE3HBIM M TPONMYECKUHA rofa. YcT-
POMCTBO JIYHHOTO U COJIHEYHOI'O KaJleHAapsl, IpoOaeMbl ux cornacoBanus. FOnuaHckuil u rpuropu-
AQHCKMU KaJeHAApH.

3.Hebecnas mexanuka (3 4)

IIpencraBnenus o crpoeHnn COJHEYHON CUCTEMBI B AaHTUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
['enuoueHTprueckas cucTemMa Mupa, J0Ka3aTenbcTBO BpatieHus: 3emau Bokpyr Connua. lapamiakc
3BE€31 U OIpPENEICHHE PACCTOSHUA 10 Hux, napcek. Otkpsitne M.KermepoM 3akOHOB IBHXKEHUS
wianeT. OTKpBITHE 3aKOHA BCEMHUPHOTO TATOTEHUsI 1 0000mEnHbIe 3akoHbl Kemepa. Onpenenenue
macc HeOecHbIX Ten. Kocmuueckue ckopoctu. Pacuérsl nepBoii 1 BTOpOH KOCMHUYECKOI CKOPOCTH U
ux pusnueckuii cmbici. [Tonér FO.A. 'arapuna Bokpyr 3emiiu 1o Kpyrooi opoure. MexiiaHeTHbIE
nepenérsl. [lonsaTHE ONTHMaNbHON TPACKTOPUU MOJIETA K IUTaHeTe. Bpems nonéra K miaHeTe U JaThl
craptoB. JlyHa u e€ Biustaue Ha 3emutro. JIyHHBIN penbed u ero npuposa. [IpmimBHOE B3anMoaeHCT-
Bue Mexay JIynoit u 3emnéit. Y ganenue JIynsl ot 3emin u 3ameuienue BpaunieHus: 3emiu. [Ipenec-
CHs 36MHOM OCH U IIPEIBapEHHUE PABHOJCHCTBHMN.

4.CtpoeHue coJiHeUHOi cucTteMbl (7 1)

Cospemennslie npeacrasienus o Conneuynoi cucreMe. Cocras ConHeuHoi cuctemsl. [lna-
HEThl 36MHOM I'PYMIbI U IJIAHETHI-TUTAaHTBl, UX NPUHIUIHAIbHbIE pa3nuuust. Obnako komer OopTa u
ITosic Koitnepa. Pa3smepsl Ten cosnHeuHol cucreMsl. [lmanera 3emusa. @opMa M pazMepsl 3eMIIH.
Buyrpennee crpoenue 3emiuu. Ponb mapHukoBoro 3ddexra B (HopMHpOBaHMM KiIMMara 3eMIIH.
HccnenoBanuss Mepkypus, Benepsl n Mapca, ux cxoxecTs ¢ 3emi€id. BnusHue napHUKOBOTo
s ¢ekra Ha kaumar 3emun U Benepsl. EcTb nu xu3Hb Ha Mapce. DBomdtonus OpOUT CIyTHUKOB
Mapca ®oboca u [leitmoca. [Inanersi-rurantsl. Pusndeckue cpoiictBa FOnurepa, CatypHa, YpaHa u
Hentyna. Bynkanuueckast nestenbHOcTh Ha cnyTtHuke lOmutepa Mo. Ilpupoma koner BOkpyr
IUTaHEeT-TUraHToB. [ImaHeTsI-Kapinku U ux cBoiicTBa. Mansle Tena Conneunoi cucremsl. [Ipupona u
JBUXKEHHE acTeponioB. Cnenuduka ABMKEHU Tpyni actepousioB TposiHues u I'pexos. [Ipupona u
nswkenue komer. Ilosic Koiimepa u O6mako xomer Oopta. Meteopsl u Mereoputsl. [Ipupona
NaJaloIIKX 3BE3],, METEOPHbIE MOTOKM M MX paauaHThl. CBA3b MEXIYy METEOPHBIMH MOTOKAMH U
koMeTaMmu. [Ipupoia KaMEHHBIX U XKEJIE3HBIX METEOPUTOB. IIpupo1a METEOPUTHBIX KPaTEPOB.

5.Acrpodusuka u 3Bé31Has acrponomus (7 4)

Metoapl acTpopU3UMUECKUX HCCICNOBAHUI. YCTPOWCTBO M XapaKTEPUCTUKU TEJIECKOIOB
pedpakTopoB U pedraeKTOpoB. YCTPOHCTBO PaaUOTENECKONOB, paarnouHTepdepomeTpbl. ConHIe.
OcHoBnble xapaktepuctuku ConHia. OnpeaeneHue Macchl, TEMIEPATypbl U XMMHYECKOTO COCTaBa
Connna. Ctpoenue conHeyHoi atMmocgepbl. ComHeuHass aKTUBHOCTh M €€ BIIMSHUE Ha 3eMIII0 U
6uoctepy. Buyrpennee crpoenne Connina. Teoperndeckuil pacué€r temnepaTtypsl B ieHTpe CoHIa.
SnepHBIl MCTOYHUK JHEPrUM U TEPMOSIEPHBIE PEAKLMU CHHTE3a IelMsl U3 BOJOPOAA, MEPEHOC
sHeprun u3 1eHtpa CoJHIIa HAPYXKy, KOHBEKTHBHAs 30HA. HEWTpUHHBIN TenecKon M HaOII0IeHUS
notoka HelTpuHo oT ConHua. OnpenenaeHre OCHOBHBIX XapaKTEPUCTHK 3BE3/: MacChl, CBETUMOCTH,



TEMIIepaTypbl U XMMHUYECKOro coctaBa. CnekTpanbHas kKiaccupukanus 3BE3 U e€ (uznueckue
OCHOBBI. Jlmarpamma '"CHEKTpaJdbHBIA KJIACC-CBETUMOCTB' 3BE31, CBA3b MEXKIYy Maccod U
CBETUMOCTBIO 3BE311. BHyTpeHHee cTpoeHue 3BE311. CTpoeHue 3BE3/bl IVIABHOM MOCIIE10BATEIBHOCTH.
CtpoeHue 3BE3]] KpaCHBIX TMTAHTOB U CBEPXTUTaHTOB. CTpoeHue 3BE3/1 OENbIX KapJIUKOB U Mpelen
Ha ux maccy — npenen Yanapacekapa. Ilynbcapsl u HelTpoHHBIE 3BE31b1. [Ipupona 4€pHBIX ABIP U UX
napaMmeTpsl. JIBoiiHbIE, KpaTHbIE M NepeMeHHbIe 3BE3/1bl. Halnroaenust IBOWHBIX U KPaTHBIX 3BE3.
3aTMeHHO-TIepeMeHHbIE 3BE3bl. Onpenenenne Macc 1BOMHBIX 3BE31. [lynbcupyromue nepeMeHHble
3BE37bI, KpHUBBIE M3MEHEHHUs Ojecka nedeus. 3aBUCHMOCTb MEXAY CBETUMOCTHIO U TEPUOJIOM
nynscanuil y nedenn. Lledennpr — masiku Bo BeeneHHOM, IO KOTOPBIM OMPEACTSIOT PACCTOSIHUS 10
JNAn€KUX CKOIUIEHUH W rajnakTuk. HoBble M CBEpXHOBBIEC 3BE3/bl. XapaKTEPUCTUKN BCIIBIIIEK HOBBIX
3BE3/1. CBsI3b HOBBIX 3BE3]1 C TECHBIMH JIBOMHBIMH CHCTEMaMH, COACPIKALIMMHU 3Be31y OebIil KapiuK.
[leperekanue BelecTBa M SAJEPHBIN B3pBHIB HAa TMOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBaroTCS
CBEPXHOBBIE 3BE3/Ibl. XapaKTEPUCTUKU BCHBILIEK CBEPXHOBBIX 3BE31. ['paBUTAllMOHHBIN KOJUIAIC
Oemoro kapiuka ¢ Maccoil Yannapacekapa B cocTaBe TECHOM JBOMHON 3BE3lbl — BCIBIIIKA
cBepxHOBOU | Tuma. B3pblB MaccCUBHOMN 3B€3/1bl B KOHLIE CBOEH IBOJIIOLIMU — B3pbIB CBEpXHOBOM I
tuna. HaGnronenne ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3/. DBOIOLUS 3BE3M: POXKICHUE, KU3HD U
cMepTh 3BE31. Pacyér npOAOIKUTENBHOCTH JKU3HM 3BE3J pPa3HOM MacCchl Ha TJIABHOM
nocJsenoBareabHOCTH. [lepexosl B KpacHbIE TMTaHThl U CBEPXTUTAHTHI MOCJIE UCUEpIaHus BOJOPOAA.
CrniokoiiHas 3BOJIOLMS MAJIOMaCCUBHBIX 3BE3/1 U TPAaBUTALIMOHHBII KOJUIAIIC U B3pBIB ¢ 00pa30BaHUEM
HEUTPOHHOW 3Be3bl WJIM YEPHOM IbIpbl MAacCUBHOW 3Be31bl. OmnpeneneHue Bo3pacTa 3BE3IHBIX
CKOIUICHUH U OTAENBHBIX 3BE3/1, TPOBEPKA TEOPUH IBOJIFOLIUH 3BE3 /L.

6.Mueunsiii [TyTh (3 1)

I'a3 u nbutb B ['anaktuke. OOpa3oBaHue OTpakaTeNlbHBIX TyMaHHOCTeH. [IpuunHbI cBeyeHus
i Qy3HbIX TymMaHHOCTEW. KOHIEHTpamusi ra3oBbIX M NBUICBBIX TyMaHHOCTEH B [l amaktuke.
Paccesnnbple M mapoBble 3BE3HbIE CKOIuleHUs. HabmromaeMble CBOMCTBA pacCEesHHBIX 3BE3HBIX
ckoruieHuid. Habmroaemple cBoiicTBa 1IApOBBIX 3BE3JIHBIX CKOIUIEHMH. PacripeneneHue u xapakrep
JBIKEHMS CKOIUIeHUH B l'anaktuke. Pacnpenenenue 3BE37, CKOIJICHUM, ra3a U npliu B ['amakTuke.
CBepxMaccuBHasi 4€pHas ApIpa B HeHTpe lamakTuku W KocMmuueckue mnyud. HMudpakpacHsie
HaOJroleHus IBUKEHHUs 3BE3] B LeHTpe ['amakTuku u oOHapyXeHHue B LieHTpe [ allakTuku cBepx-
MacCUBHOM 4yepHO# abIpbl. Pacuér mapameTpoB cBepxmaccuBHOIN u€pHOM Abipbl. Habmonenus koc-
MUYECKHX JIy4eHd U UX CBA3b C B3PbIBAMHU CBEPXHOBBIX 3BE3I.

7.Tanakrukm (3 4)

Knaccudukanus ramaktuk mo ¢opMe U KaMepTOHHAasl nauarpamma Xao6sa. CBoiicTBa criu-
paNIbHBIX, AIUNTHUYECKUX U HEMPaBUIBHBIX ralakTHK. KpacHoe cMmelieHre B CIEKTpax rajllakTUK U
OTIpesIcNICHUe PAcCTOSHUS 10 HUX. 3aKOH Xa00ia. BpameHue ramaktuk M TEMHas MaTepusi B HUX.
AKTHBHBIE TalakKTHKd W KBazapel. [lpupoga akTUBHOCTH TalakTUK, paAHOTAIAKTUKH U
B3aMMOJICHCTBYIONME TalakTUKH. HeoOBIYHbIE CBOMCTBA KBA3apOB, UX CBS3b C S/IPAMU TaJaKTHUK H
AKTUBHOCTBIO YEPHBIX JbIp B HUX. Habmiomaembie CBOMCTBA CKOMUIEHUHN TalakTHK, PEHTTEHOBCKOE
U3JIyYCHUE, TEeMIlepaTypa M Macca MEXTaJaKTHYECKOro ra3a, HEoOXOIMMOCTh CYIIECTBOBAHHS
TEMHOW MaTepuu B CKOIUIGHHAX ramakThk. OleHka Macchl TEMHOW MaTepuud B CKOIUICHHSX.
Sdencrast CTpyKTypa pacrpeie/eHus TaTaKTHKH CKOTUICHUH TaJaKTHK.

8.Ctpoenue u 3BoJonusi Beesiennoii (2 1)

Koneunocts 1 OeckoHeYHOCTh BceeneHHOM — mapagoKchl KIAaCCUYECKONH KOCMOJIOTHUHU. 3aKOH
BCEMUPHOI'O TSATOTEHMsSI U TMPEACTaBICHUS O KOHEYHOCTH U OeckoHeuHocTH Bceenennoi. dotomer-
pPUUYECKHUI NapaJOKC M MPOTUBOPEUUS MEXAY KIACCUUECKUMU IPENCTABICHUSIMH O CTpoeHHH Bcee-
JeHHOW u HaOmoneHusMu. HeoOxonumocTh mpuBiedeHHs] OOLIEH TEOpUU OTHOCUTEIBHOCTH IS
noctpoeHus mozaenu Beenennol. CBsA3b MEKy F€OMETPUYECKUX CBOMCTB IIpOCTpaHcTBa BeenenHOM
C pacnpenesieHMeM M JIBH)KEHMEM Marepud B Hel. Pacmmpsromasics Bcenennas. CBsA3b cpenHeit
IUIOTHOCTH MAaTE€pUM C 3aKOHOM pAaCUIMPEHUs M TIEeOMETPUYECKMMM CBOWCTBaMU BceneHHOI.
EBknunoBa u HeeBkiuaoBa reomerpusi Beenennoi. Onpenenenue paauyca u Bo3pacta BeeneHHOM.
Monens "ropsiueit Beenennoit" u penukroBoe uznyuenue. O6pa3oBaHIEe XUMHUYECKUX HJIEMEHTOB BO



Bcenennoii. O6unue renust Bo BeenenHoit 1 Heo0XoauMocTh 00pa30BaHUs €ro Ha paHHUX dTarax
spomtonun Bcenennoii. HeoO0XoAuMOCTh, HE TOJIBKO BBICOKOH IIOTHOCTM BEIECTBA, HO H €TI0
BBICOKOM TEMIIEpaTypbl Ha paHHUX JTanax HBoouuMu BceneHHoil. PenukroBoe wu3inydeHue —
U3JIy4€HHE, KOTOPOE OCTAJIOCH BO BCEIeHHOM OT ropsAYero u CBEpXIUIOTHOTO COCTOSIHUSI MaT€pUU Ha
paHHMX JTamax Xu3Hu Bcenennoil. HabGmiomaembie CBONCTBA pEMMKTOBOrO w3nydeHus. [lodemy
HE00XO0IUMO MpHUBJIeUEHHE 0011el TEOPHUH OTHOCUTEIBHOCTH JIJIsl MOCTPOEHUs Mojienu BeeneHHOH.

9.CoBpeMeHHbIE MPO0IeMbI acTpoHOMHH (3 )

VYckopennoe pacuupenue Beenennoit u Témuas sHeprus. HaGmrogeHus cBepXHOBbBIX 3BE31 |
TUMA B JaNEKUX TaJlaKTUKaX M OTKPBITHE YCKOPEHHOro pacimmpeHusi BeenenHoit. OTKpbITHE CHIIBI
BCEMUPHOI'O OTTAJIKMBaHUA. TE€MHas 3HEprust U €€ BIUSHHUE HAa Maccy BceneHHoHM 1o mepe e€ pac-
mmmpenust. [lpupona cuiel Beemuproro orrankuBanusi. OOHapyKeHUE IIIaHET BO3JE IPYTHX 3BE3L.
HaOnronenus 3a fABMKeHUMEM 3BE3J M ONPENCICHUS MacC HEBHIUMBIX CIYTHHKOB 3BE3],
BO3MYILAIOIIUX HMX MPSMOJIMHEHHOE [BWKeHUE. Mertoabl oOHapykeHusi sk3oriaHer. OlleHka
YCIIOBUH Ha MOBEPXHOCTAX IK30IUTaHeT. [ToMCK IK30IIaHeT ¢ KOM(POPTHBIMHU YCIOBUSMU IS )KU3HH
Ha HuX. [loucku *u3HU W pazyma Bo BcenenHoil. Pa3Butue npencraBieHUd O BO3SHUKHOBEHUU U
CyllleCTBOBaHUU XU3HH BO BceneHHoil. CoBpeMeHHbBIE OIICHKH KOJIMYECTBAa BBICOKOPA3BUTHIX IIU-
Bunu3anuil B ['anaktuke. [lonbITku 0OHapyKeHUS U TIOCBUIKH CUTHAJIOB BHE3EMHBIM LIUBUIIU3ALIHSIM.

3. TEMATUYECKOE IINTAHUPOBAHHUE

Ne KoiamnuecTBo
Ha3Banue pa3aena
pasneiia 4acoB
1 BBenenue B acTpoHOMUIO 1
2 AcTtpomeTpust 5)
3 Hebecnas mexanuka 3
4 Crtpoenue ConHEUHON CUCTEMBI 7
5 Actpodusnka u 3BE3HAS ACTPOHOMUS 7
6 Muieunslii yTh 3
7 lanmaxTukm 3
8 CrpoeHnue u 3Bomtonus BeeneHHoi 2
9 CoBpeMeHHbIE TPOOJIEMbl ACTPOHOMHHU 3
Hroro 34

[Ipunoxenue 1
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['pabueBnua B. U.

3. http://myastronomy.ru/ — caiT mpenogaBaTens aCTPOHOMHH, KaHAMJIATa MEIarorHuecKux
Hayk [IlaroBckoii H. E.

4. http://www.gomulina.orc.ru/ — caitt yuutens ¢pusuku u actponomun ['omynunoit H. H.

5. http://college.ru/astronomy/course/content/content.html — Otkpeitas Acrponomus 2.6

6. https://www.roscosmos.ru/ — cait rocyaapCTBEHHON KOPHOPAIMH I10 KOCMHYECKON
nesTensHOCTH PockocMoc

7. http://www.planetarium-moscow.ru/ — caiir MOCKOBCKOTO IJIaHEeTapusl.

8. http://www.galactic.name/ — acrponomuueckuii mopran "MUms INanakTuxu"

9. http://www.walkinspace.ru/ — nmoptan "IlyremecTBuie B kocmoc"

10.  https://www.uahirise.org/ru/ — pycckosi3biuHas Bepcust mpoekra "Mapc 6e3 rpanui”

11.  http://stars.chromeexperiments.com/ — BupTyaibHas 3KCKypcus 1o Beenennoi

12. https://www.nasa.gov/ — odunuansHbiii caliT HalMoHaJIBHOTO YIPaBACHUS IO
A3POHABTUKE M UCCIICIOBAHHIO KOCMUYECKOTO TIPOCTPAHCTRA.
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