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HpI/I COCTABJICHHUU TIIPOTpaMMbl YUYTCHBLI CJICAYIOIINC HOPMATHBHLBIC

AOKYMCHTBI:

®denepanbHbii 3akoH «O0 00pa3zoBanuu B Poccuiickoit @denepanum» oT
29.12.2012 r. No273-P®

denepanabHbli  TOCYAapCTBEHHBIA 00pa3oBaTEIbHBIM CTaHAAPT CPEIHETrO
obmero oo6pazoBanus (IIlpukaz MuHHCTEpCTBa 00pa3oBaHUsT U HAYKHU
Poccuiickoit ®enepaunu ot 17 wmas 2012 1. Ne413, 3apeructpupoBaH
Muntoctom Poccun 07 utonsa 2012 rona, peructparmoHubiii Homep 24480 ¢
ydeToM u3MeHeHui ot 29.12.2014, 31.12.2015, 29.06.2017 1.)

®denepanbHbie  TpeOOBaHMS K 0O0pa30BATENbHBIM YUYPEKICHUSM B YaCTU
MUHHUMAJIbHOM OCHAIIEHHOCTH YYEOHOro mpouecca U o0opyAoBaHUsl y4eOHBIX
NOMEIIeHU (yTBEPKJIEHbI MPUKa3oM MHHHUCTEPCTBOM OOpa30BAHMS U HAyKU
Poccun ot 4 oxta0ps 2010 r. Ne 986, 3apeructpupoBanbl B MUHUCTEPCTBE
toctuiuu Poccun 3 pespans 2011 r., peructpanrondsiii Homep 19682);
®denepanabHbIil IepeyeHb YYEOHUKOB, PEKOMEHA0BaHHBIX MUHUCTEPCTBOM
oOpa3oBanus U Hayku P® Kk Mcnosb30BaHMIO B 00pa30BaTeIbHOM IIPOLIECCE, B
00pa30BaTENbHBIX YUPEKICHUIX.

[TpumepHas paGouas mporpamma mo npeamery ActpoHomusi. Metoaumueckoe
nocobue 10-11kmaccel. ba3oBblii ypoBeHB: yueb. mocoOue s yduTelen
oOmeoOpazoBar.  opranusauuid / mox  peda.  B. M. Yapyruna.—M.:
[Ipocsemenue, 2017).

IInanupyemble pe3yJbTaThbl 0CBOEHHS YY€OHOT0 MpeIMeTa M0 HTOramMm
o0yuenusi B 10 kiacce

JINMYHOCTHBIMH pe3yiibTaTaMi OCBOCHHUA ACTPOHOMHUH SABJIAIOTCA:

® yMEHHE YNPaBIATh CBOEH MO3HABATEILHOM JCSITEIILHOCTHIO;

® T[OTOBHOCTh M  CHOCOOHOCTH K  O0Opa3oBaHHWIO, B TOM  4YHUCIE
caMm000pa30BaHuI0, Ha MPOTSKEHUHU BCEH KU3HH; CO3HATEILHOE OTHOIICHHE
K HEMPEPHIBHOMY 00pa3oBaHHIO KaK YCIIOBUIO YCTIEITHON
po¢eCCHOHAILHON U OOIIECTBEHHON JISATEIIbHOCTH,

® yMEHHUE COTPYAHHYATH C B3POCIBIMH, CBEPCTHUKAMH, NETbMH MIIAJIIIETO
BO3pacTa B 00pa30BaTENIbHOM, Y4eOHO-UCCIEAOBATEIBLCKOM, MPOSKTHOU U
JIPYTUX BUAAX ACATCIBHOCTH;

¢ Cc(HOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BHUTHs HAyKH; OCO3HAHWE 3HAYMMOCTH HAYKH,  BJIAJACHUS
JIOCTOBEpHON WH(pOpMaImed o TMepeoBhIX MOCTIDKCHHSIX M OTKPBITHUSIX
MUPOBOM ¥ OTEYECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHHMSIX 00 YCTpPOWCTBE MHpa U OOIIECTBA; TOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPUYECTBY;

® YYBCTBO rOPJIOCTH 33 OTEUECTBEHHYIO KOCMOHABTHKY, TYMaHU3M,;

® TOJIOKUTEIBHOE OTHOILLIEHUE K TPY/LY, LIENEeYyCTPEMIEHHOCTD;



® DHKOJIOTMYECKas KyJbTypa, OepexHOe OTHOILIEHHWE K PpOIHOU 3emiie,

npupoaHbiM  OoratctBam Poccum, wMHMpa UM KocMoca, IOHUMaHHE
OTBETCTBEHHOCTH 3@ COCTOSIHUE MPHUPOJHBIX PECYpCOB U pazyMHOE
IIPUPOIONOIB30BAHUE.

MeTaHpCI[MCTHLIMI/I pe3yiibTaTaMi OCBOCHHUA ACTPOHOMUU ABJIAIOTCA:

1.

OCBOCHHUE pe2yIsimu6HblX YHUBEPCATbHBIX YUeOHBIX JIEHCTBUIA:
CaMOCTOATENILHO  ONpENENsTh  IEeIH, CTaBUTh U (HOPMYIUPOBaTh
COOCTBEHHBIEC 3aJjayd B O0Opa30BATEIbHOW JESATEIBHOCTH M KU3HEHHBIX
CUTYyalusX;

OLICHMBATh PECypChbl, B TOM YHUCJIE€ BpeMs U Jpyrue HeMaTepualbHbIE
pecypchl, HEOOXOAUMBIE JIs1 JOCTHXKEHHUS [TOCTABIIEHHOM paHee Ley;
COIOCTABJIATh UMEIOIINECS BOZMOXKHOCTH U HEOOXOUMBIE JUIsSl TOCTHKEHHUSI
LIEJIU PECYPCHI;

ONPEIENATh HECKOJIBKO MyTEN JOCTUKEHUS IMOCTABIEHHOM 1IEIIH;

3a/laBaTh NapameTpbl U KPUTEPUHU, MO KOTOPHIM MOYKHO ONPEAEIUTh, YTO
1EeJb JOCTUTHYTA;

COTOCTABJISATh TOJIYYEHHBIA PE3YyJbTAaT JEATEIBHOCTH C ITOCTaBICHHOU
3apaHee LEbIo;

OCO3HABaTh MOCJIEACTBUS JOCTUKEHHUS OCTABICHHOMN LEIU B IEATEIIBHOCTH,
COOCTBEHHOM XHU3HU U KU3HHU OKPYKAIOMIUX JIHOJIEH;

OCBOCHHE NO3HABAMENbHbIX YHUBEPCATBHBIX YUEOHBIX ACHCTBUI:
KPUTHYECKH OIIEHUBAaTh W HMHTEPHPETUPOBATh WHMPOPMAIMIO C Pa3HBIX
MO3ULINH;

pacro3HaBaTh M (PUKCHpOBaTh MPOTUBOpEUUs] B HHGOPMAIIMOHHBIX
HUCTOYHUKAX;

UCIIOJIb30BaTh  pa3JIMYHblE  MOJEJIbHO-CXEeMaTUYEeCKUE CpeACTBa s
NPEACTABJICHUS]  BBIABJICHHBIX B WH(POPMAIIMOHHBIX  HMCTOYHHMKAX
IIPOTUBOPEYMI;

OCYIIECTBIIATh Pa3BEPHYTHIM MHOOPMAITMOHHBIA TMOUCK W CTaBUTh Ha €ro
OCHOBE HOBHIE (YUeOHbBIC U TTO3HABATEILHBIC) 33/1a4H;

MCKaTh U HaXOAUTh 0000IEHHBIE CITOCOOBI PEIICHUS 3a/1aY,

MPUBOJUTh KPUTHYECKHE apryMEHThl KaK B OTHOIIEHHWHU COOCTBEHHOIO
CYXJICHUs, TAK U B OTHOILLICHUHU ICMCTBUM U CYXKJIECHUU APYTrOro YeJIOBEKA,
aHaNM3UpOBaTh M NPeoOpa3oBbBIBaThL  MPOOJIEMHO-NPOTUBOPEUUBHIE
CUTyalluu;

BBIXOJUTh 32  paMKH  y4eOHOTO  TpeaMeTa M OCYIIECTBISTH
LeJICHANPABJICHHBIA MMOMCK BO3MOXHOCTH IIUPOKOTO IMEpeHOca CPEeNCTB U
CIToco0OB JCHCTBHS,

BBICTPAWBaTh WHJMBUYAIbHYIO 00pa30BATENbHYIO TPAEKTOPHUIO, YUUTHIBAs
OTPaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;
3aHMMaTh pa3Hble MO3UIMH B TO3HABATENBHOW JAeSITeNbHOCTU (OBITH
YUEHUKOM M yuuTeneM; (opMylInpoBaTh 0OOpa3oBaTeNbHBIM 3alpoc |



BBINIOJIHATh ~ KOHCYJIbTaTUBHbIE  (PYHKIMHM  CaMOCTOSATEIbHO; CTaBUTh
npobiemMy u paboTarh Haa €€ pelleHHWeM; YIPaBIsTh COBMECTHOMN
MO3HABATENILHOMN JACSITEIIbHOCTBIO U MOJUUHSITHCS);

OCBOCHHUE KOMMYHUKAMUBHBIX YHUBEPCATLHBIX YU€OHBIX EHCTBUIA:
OCYILIECTBIISITh JIEJIOBYI0 KOMMYHUKAIlMIO KaK CO CBEPCTHUKAMH, TaK U C
B3pOCIBIMH (Kak BHYTPHM OOpa3OBaTEIbHOM OpraHU3allMM, TaK U 3a €€
npejenamu);

IPU OCYIIECTBICHUH TPYMIOBOM pabOThl OBITH KaK PYKOBOIHUTENEM, TaK U
YJICHOM TMPOEKTHOM KOMaHAbl B pa3HbIX poJisiX (TeHepaTopoM UIeH,
KPUTUKOM, UCIIOJIHUTEIIEM, TIPE3EHTYIOMINM U T. 11.);

pa3BEPHYTO, JIOTUYHO W TOYHO M3JIaraTb CBOK TOYKY 3pEHHS C
UCITOJIb30BAaHUEM AJIEKBATHBIX (YCTHBIX U TUCBMEHHBIX ) A3BIKOBBIX CPEJICTB;
pacno3HaBaTh KOH()JIMKTOIC€HHbIE CUTyallud W MPEAOTBpalaTh KOH(IMKTHI
JI0 X aKTUBHOM (pa3bl;

COIJIaCOBBIBATh MO3HUIIMH WICHOB KOMaH/bl B Ipolecce paboThl HaJ OOIINM
MPOJIYKTOM (pEelLICHUEM);

OPEJICTaBIATh MYOIMYHO pE3ybTaThl HHIAUBUAYAIbHOM U TPYIIIOBOU
NEATEIBHOCTH KaK MEPe 3HAKOMOM, TaK U NIEPE HE3HAKOMOM ayIUTOPUEH;
noadupaTh MApTHEPOB JUIsl  JEJIOBOM KOMMYHHUKAllMM, MCXOAS W3
COOOpaXE€HUM Pe3yJbTaTUBHOCTH B3aUMOJICHCTBUS, & HE TUYHBIX CUMIIATUH;
BOCIPMHUMATh KpPUTHYECKHE 3aMeyaHHsl KaK pecypc COOCTBEHHOIO
pa3BUTHS;

TOYHO M EMKO (OpPMYJIMPOBATh KaK KPUTUYECKHE, TaK U OJOOpPUTENIbHbIE
3aMe4aHus B aJpec IPYrux JoJel B paMKax JeJ0BOM W 00pa30BaTeIbHOM
KOMMYHUKAIINH, U30eras Mpu 3TOM JUYHOCTHBIX OLEHOYHBIX CYXKICHHM.

[IpeameTHbIMU pe3yibTaTaMHd OCBOCHHSI aCTPOHOMHM Ha 0a30BOM YpOBHE
ABJISIFOTCS:

c(hOpMUPOBAHHOCTh TMpeacTaBieHUN O cTpoeHuu COJIHEUHOW CHUCTEMBI,
HBOJIIOIMU 3BE31 U BceneHHoM, MpoCcTpaHCTBEHHO-BPEMEHHBIX MaciiTabax
Bcenennoi;

MOHMMAaHUE CYITHOCTH HabJt01aeMbIX BO BeeleHHOM sSIBIICHUN;

BJIAJICHUE  OCHOBOIIOJATalOIIMMH  aCTPOHOMMYECKHMH  TOHSTHUSMH,
TEOPUSIMH, 3aKOHAMH W 3aKOHOMEPHOCTSMH, YBEPEHHOE IOJIb30BAHUE
ACTPOHOMMYECKOU TEPMUHOJIOTUEN U CUMBOJIMKON;

cOpPMHUPOBAHHOCTh  MPEJCTAaBICHUNW O 3HAYEHUU  aCTPOHOMHUHU B
MIPAKTUYECKOM  JEATEIIbHOCTA W JAJbHEUIIEM HAyYHO-TEXHUYECKOM
pPa3BUTHU;

OCO3HAHUE POJIA OTEUYECTBEHHOW HAyKM B OCBOCHHMM M HCIOJIb30BAaHUHU
KOCMHYECKOTO MIPOCTPAHCTBA 17| pa3BUTHS MEKIyHAPOIHOTO
COTPYIHUYECTBA B 3TOM 001aCTH.

Conep:xanue Kypca



Brenenune B actpoHomuto (1 1)

Crpoenne u macitadbl Beenennoit. Kakue tena 3anonsstor Beenennyro. KakoBel
UX XapaKTepHbIE pa3Mepbl M pacCTOsiHUS Mexay Humu. Kakue ¢uznueckue
yCIIOBHSI BCTpedaroTcsi B HUX. Bceenennas pacummpsiercs. COBpeMEHHBIE METObI
HaOmoaeHuil. ['1e 1 kak paboTaloT camble KpyIHbIE ONTHYECKUE TenecKomnbl. Kak
aCTPOHOMBI ~ MCCIEOYIOT TramMma-usinydyeHue Bcenennoil. UYrto  yBuzaenu
IrPABUTALMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEIECKOIIBI.

Actpometpus (5 4)

3Bé3aHoe HeOo. Co3Be3ausi ceBepHOro mnoiyiiapus. HaBuraimoHHbie 3BE3JBI.
HBuxenne ConHua no sxnuntuke. [letneodpasznoe neumxenue mianer. HebecHslit
HKBATOpP M HEOECHBIH MepuAuaH. DKBaTOpUalIbHAs W TOPU30HTAIbHAs CUCTEMA
HeOeCcHBIX KoopauHaT. Buammoe nuxeHne HeOecHbIX cBeTuil. IlerneoOpaszHoe
JBH)KCHUE [UIAHET, IOMSATHOE M TMPSMOE ABWKECHHE IUIAHET. OKIUNTHKA,
30[MaKanbHble co3Be3ausa. HepaBHomepHoe nBmkeHne ConHIA MO DKIIMITHKE.
JBumxenne Jlynpl. ®@a3pl JIyHBI U CHHOAMYECKUM MECHL], YCIOBUS HACTYILICHUS
COJIHEYHOT'O U JIYHHOTO 3aTMEeHUH. [I[puurHbI HACTYIIJIEHUSI COJTHEYHBIX 3aTMEHUH.
Capoc u npeackazanus 3atMeHuil. Bpemsi 1 kaneHmapb. 3BE3AHOE U COJTHEYHOE
BpeMsl, 3BE3NAHBIM M TPOIUYECKUM TOJ. YCTPOHUCTBO JYHHOIO U COJHEYHOIO
KaJleHaaps, mnpoOjemMbl uX coryacoBanus. HOnmMaHCKui HW  TpUTOpHAHCKUN
KaJICHIAapH.

HebGecnas mexanuka (3 4)

[IpencraBnennst o ctpoeHun CONHEYHOM CHUCTEMbl B aHTHYHbIE BPEMEHA U B
CPEIHEBEKOBbE. ['enmmoneHTpuyeckas cucremMa MHUpa, AOKA3aTeIbCTBO BPALICHUS
3emsin Bokpyr Cousnna. Ilapanmnakc 3BE3n WM ONpeAENEeHUE PACCTOSHUS 10 HUX,
napcek. OtkpoiTue M.KemiepoM 3aKOHOB ABWKEHHS I1aHeT. OTKPBITHE 3aKOHA
BCEMUPHOTO TATOTeHHs U 0000mEHHbIe 3akoHbl Kerepa. Ompenenenue mace
HeOecHbIX Tell. Kocmuueckue ckopoctu. Pacuétel mepBoit 1 BTOPOH KOCMUYECKOMN
ckopoctu U ux usnueckuit cmbica. [lonér FO.A. I'arapuna Bokpyr 3emui 1o
KpyroBoil opbute. MeximianeTHele TiepenéThl. [loHsTHe  omTUMaNbHOU
TPAeKTOpUHU NOJETA K MuiaHeTe. Bpems nonéra k miaHere u aarsl CTapToB. JlyHa u
e¢ BhnusHue Ha 3emmo. JlyHHBIM penbed u ero mnpupona. IlpunmBHOeE
B3aumoneiicteue Mexnay Jlynoit m 3emnéi. Ypanenwe JIyHbl oT 3emiuum U
3amejuieHue BpamieHus 3emiu. lIpeneccust 3eMHOM OCM W TIIpeABapeHUE
PAaBHOJICHCTBHUM.

CrpoeHnue conHeuHoi cucteMsl (7 4)



CoBpemennbie mpeactaBiienuss o Conneunoit cucreme. CoctraB CoJsiHeUHOU
cucteMbl. [llTaHeThl 3¢eMHOW TPYNIbl U IJIAHETHI-TUTAHThI, UX NPUHIUIIAAIBHBIC
paznuuusi. O6nako komer Oopta u Ilosic Koitnepa. Pazmepsl Ten comHedHOU
cuctembl. [lnanera 3emiss. @opma U pa3Mmepbl 3emiid. BHyTpeHHee CTpoeHUE
3emumn. Ponp mnapHuxoBoro sddexra B (popMupoBaHUM KiIMMaTa 3E€MIIH.
Uccnenosanust Mepkypusi, Benepsl 1 Mapca, ux cxoxecTh ¢ 3emi€éil. Biusinue
napHUKoBoro 3¢ddexra Ha knmumat 3emnn u Benepsl. Ecth nu xu3Hs Ha Mapce.
OBomtonus opout crnyTHUKOB Mapca ®oboca u [eiimoca. [lnaHeThI-rUraHThI.
®dusznueckue cpoiictBa Omurepa, CarypHa, Ypana u HenrtyHa. Bynkanuueckas
nearenbHoCcTh Ha cnyTHuke lOmwmrepa Mo. Ilpupoma Kojenm BOKpYr IIJIAHET-
ruranToB. [lmaneTsl-kapinku U ux cBorcTBa. Maneie Tena COJTHEYHON CHCTEMBI.
[Ipupona u aBmxeHue actepougoB. Crenuduka ABMKEHUS TPYII aCTEPOHIOB
TposaueB u I'pekos. [lpupona u newxkenue komer. [losc Koiinepa u O6mako
komeT Ooprta. Mereopsl n Meteoputsl. [Ipupona nagaromux 3BE3, METECOPHBIC
IOTOKM ¥ HX paauaHTbl. CBsA3b MEXKIYy METCOPHBIMH ITOTOKAMU U KOMETaMH.
IIpupona KaMEHHBIX U XKEJIE3HBIX METEOPUTOB. IIpupo1a METEOPUTHBIX KPaTEPOB.

Actpoduizuka u 38€31Has actpoHoMus (7 9)

Metonbl acTpopU3HUECKUX HCCIEAOBAHUNA. YCTPOHCTBO M XapaKTEPUCTUKHU
TEJIECKONOB pPePpakTopoB MU PePIEKTOPOB. YCTPOMCTBO pPaguOTENIECKOIOB,
paguountepdepomerpbl.  Comuine.  OcHoBHble — XapakTepuctuku  ColHIIA.
Onpenenenue mMaccel, TEMIIEpATYpbl 1 XxuMudeckoro cocrasa Conxua. CtpoeHue
coimHeuHoil atMocdepbl. CojHeuHass aKkTUBHOCTb U €€ BIUSHUE Ha 3eMIII0 U
ouocdepy. Buyrpennee crpoenue Comnuua. TeopeTudeckuil pacu€t temMmnepaTypbl
B ueHTpe ConHua. SIepHbId MCTOYHMK JHEPTMM MU TEPMOSIAEPHBIE PEaKIUU
CHUHTE3a TeNMs U3 BOAOPOJA, INepeHoc 3Hepruu u3 neHtpa ConHuoa Hapyxy,
KOHBEKTUBHAs 30HAa. HEUTpUHHBIN Teaeckon ¥ HAOIIOEHUS OTOKAa HEUTPUHO OT
Connua. OrnpeznesneHne OCHOBHBIX XapaKTEPUCTUK 3BE3N. MacChl, CBETHMOCTH,
TEMIEPATYPbl U XUMUUECKOro coctaBa. CriekTpanbHas KjIacCupUKanus 3BE31 U e
¢usnueckue OcHOBBIL. [lnarpamma '"CHEKTpaJIbHBIM KJIACC-CBETHUMOCTB' 3BE3,
CBSI3b MEXJY MAacCOM M CBETUMOCTBIO 3BE31. BHyTpeHHee cTpoeHue 3BE3Z.
CrpoeHne 3Be3apl TVIABHOM MociaeqoBaTeabHOCTH. CTpoeHHE 3BE3] KpPAaCHBIX
TMTAaHTOB U CBEPXTUraHToB. CTpoeHue 3BE3N OenblX KapJiaMKOB W MpeAesl Ha HUX
Maccy — mnpenen Yangpacekapa. Ilynbcapel u HeUTpoHHBIE 3BE3ABI. [Ipuponma
YEPHBIX IbIPp U MX Mapamerpbl. /[BOMHBIC, KpaTHbIE U IIEPEMEHHBIC 3BE3/BI.
HaGmronenust OBOMHBIX M KpaTHBIX 3BE3A. 3aTMEHHO-TIEPEMEHHBIE 3BE3[IBI.
Onpenenenue Macc ABOWHBIX 3BE3A. Ilynbcupyromne mnepeMeHHbIE 3BE3NBI,
KpUBbIE H3MEHEHMsI Onecka 1edens. 3aBUCUMOCTh MEXKAY CBETUMOCTBIO U
nepuoioM myiscanuil y nedenna. [edbennpr — masku Bo BeenenHol, Mo KOTOPHIM
ONPENEISIIOT PacCTOSIHUAA A0 JAAJEKUX CKOIUIEHMM M TrajakTuk. HoBele n
CBEPXHOBBIE 3BE3/1bl. XapaKTEPUCTUKH BCIBIIIEK HOBBIX 3BE37. CBA3b HOBBIX 3BE3]



C TECHbIMU JIBOMHBIMM CHUCTEMAaMH, COJEpKAIUMH 3BE3y O€Nblid KapJHK.
[lepeTexanue BelecTBa U sIACPHBIN B3pBIB Ha TOBEPXHOCTHU Oenoro kapimka. Kak
B3PBIBAIOTCSI CBEPXHOBBIE 3BE3/bl. XAPAKTEPUCTUKHU BCIIBIIIEK CBEPXHOBBIX 3BE3I.
['paBuTaniuoOHHBIN KoJIanc Oeoro kapivka ¢ mMaccod Yanapacexkapa B cOCTaBe
TECHOW JBOMHOMN 3Be37bl — BCIHbINIKAa CBEepXHOBOW | Tuma. B3peiB mMaccuBHOM
3BE3/Ibl B KOHIIE CBOEH 3BOJIIOIMU — B3pbIB cBepxHOBOW |l Tuma. HaGmronenue
OCTaTKOB B3PBIBOB CBEPXHOBBIX 3BE3/. ODBOJIONUS 3BE3N: POXKACHUE, KU3Hb U
CMEPTh 3BE31. Pacu€r mpomoJDKUTENBHOCTH >KW3HUA 3BE3] PAa3HOW MacChl Ha
[JIaBHOM TOCIIE0BAaTENbHOCTH. [lepexol B KpacCHble THTaHThl U CBEPXTUTAHTHI
nocie ucuepnanus Bogopoaa. CrokoiHas 3BOIIOLMS MaJOMAacCHUBHBIX 3BE3N U
IrPABUTAIMOHHBIA KOJUJIANC W B3pPBIB C OOpa30BaHUEM HEUTPOHHOMN 3BE3/bl WIH
YEpPHOU IBIPBI MACCUBHOM 3Be3/bl. OmpenesieHne Bo3pacta 3BE3AHBIX CKOILUICHUN U
OTAEJBHBIX 3BE3]], IPOBEPKA TEOPUU IBOJIFOLIUU 3BE3I.

Mineunslii [1yTs (3 u)

['a3 u nbutb B ['anakTtrke. OOpa3oBaHue OTpaKaTENbHBIX TyMaHHOCTEN. [IpuunHbI
cBeueHus: AUQPQy3HbIX TymaHHOcTe. KOHUEHTpanusi Ta30BbIX M MBUIEBBIX
TyMaHHOCTeW B ['anaktuke. PaccesHHble W IIApOBBIE 3BE3AHBIE CKOILUICHHUS.
HaOnromaembie CBOICTBA paccestHHBIX 3BE3AHBIX CKoruieHui. HaOmromaemblie
CBOMCTBA IIAPOBBIX 3BE3HBIX CKOIUIEHUU. Pacnipenenenne u xapakrep JBUKECHUS
ckorieHud B ['amaktuke. PacmpeneneHune 3BE31, CKOIUICHWM, ra3a W MbUIM B
[Nanmaktuke. CBepxmaccuBHas 4E€pHAs AbIpa B LEHTpe ['alakTWKM U KOCMHYECKHE
ayun. UndpakpacHble HaOMOACHUS IBMXKEHHS 3BE3N B LeHTpe [anakTuku u
oOHapykeHHE B ILEHTpe | amakTUKuM CBEpXMacCHUBHOW 4YepHOM IbIpbl. Pacuér
napamMeTpoB CBEPXMACCUBHOW 4€pHOM IbIpbl. HabmoaeH!s: KOCMUYECKUX JIydeil u
UX CBA3b C B3PbIBAMHU CBEPXHOBBIX 3BE3I.

lNanaktuxu (3 4)

Knaccudukanusa ramaktuk mo Qopme M KamepToHHas jauarpamMma XaOoua.
CBONCTBa CHHUPAIBHBIX, JJUIMNTUYECKUX W HEMPaBUIbHBIX TanakTuk. KpacHoe
CMEIIICHHWE B CIEKTpaxX TajaKTUK M OIPEICICHUE PacCTOSHUS 10 HUX. 3aKOH
Xa06mna. BpaiieHue raiakTuk U TEMHas MaTtepusi B HUX. AKTUBHBIE TAIAKTUKUA U
KBa3aphl. [Tpupona aKTUBHOCTH rajJlakTHK, paauoraNakKTUKU u
B3aMMOJICUCTBYIOIINE TajlakTUKU. HeoObuHbIE CBOWMCTBA KBa3apoB, UX CBS3b C
saIpaMU TaJaKTUK M aKTUBHOCTBIO YEPHBIX AbIp B HUX. HabOmromaemeie cBoiicTBa
CKOIUIEHMWA TaJaKTUK, PEHTIEHOBCKOE M3JIyYCHHE, TemIleparypa M Macca
MEXTAJIAKTHYECKOTO Ta3a, HEOOXOJUMOCTh CYIIECTBOBAHUS TEMHOW MaTepuu B
CKOIUIEHUAX TajnakTuK. OleHKa Macchl TEMHOM MaTepUM B CKOIUICHUAX. Suencras
CTPYKTYpa pacnpeesiCHUs TAIAKTUKA CKOIIJICHUH TalaKTHK.

Crpoenue u 3Bosronus Beenennoit (2 4)



Koneunoctr u OeckoHEYHOCTh BceneHHONW — MapajoKChl KIIACCHYECKOU
KOCMOJIOTHHM. 3aKOH BCEMHPHOIO TATOTEHUS W MPEACTABICHHUS O KOHEYHOCTH U
O0eckoHeuHocTu BceeneHHoil. DOTOMETpUYECKHMH MapagoKC M MPOTUBOPEUUS
MEXKJy KJIACCUUYECKUMH TMPEJCTABICHUSIMAU O CTpOoeHHM BcelleHHOM u
HaOmoaeHusIMU. HeoOXoIMMOCTh TIpHUBiIeUEHUS 001 TeOpUH OTHOCUTEIIbHOCTH
sl mocTpoeHus: mojienu Bceenennoit. CBsi3b MEXy T€OMETPUYECKHUX CBOMCTB
MPOCTpaHCTBA BcelleHHOM C pacrpenesicHueM W JBUKECHHEM MATEPUU B HEM.
Pacumpsitomasicss Becenennasda. CBsi3b cpeHeld IUIOTHOCTH MAaTe€pUU C 3aKOHOM
pacliMpeHuss W TE€OMETPUUYECKMMH CcBoMcTBaMH Bcenennoil. EBkimmoBa u
HEEeBKIIMJ0Ba reomeTpusi Bcenennoit. Omnpexnenenue paamyca U BO3pacTa
Bcenennoit. Mopgens «ropsiueid BceneHHOW» UM PEIUMKTOBOE  U3IIYUYCHHE.
O6Opa3zoBaHre XMMHUYECKMX OJJeMEHTOB BO BcenenHnoit. OOunue renus BO
BcenenHoit 1 HEOOXOIUMOCTh OOpa30BaHUs €ro Ha PAaHHHUX 3Tamax HSBOJIIOIUU
Bcenennoii. Heo6xoauMoCTh HE TOIBKO BBICOKOM IUIOTHOCTH BEIIECTBA, HO U €TO
BBICOKOW TEMIIEpATYpbl Ha PAaHHUX 3Tamax 3Boyrouuu BceeneHnoil. PenukroBoe
U3IIyYEHUE — H3IYyYCHHE, KOTOPOE OCTAIIOCh BO BcelleHHOW OT TropsdYero u
CBEpXIUUJIOTHOTO COCTOSIHUSI MaTepUM Ha paHHUX OJTanax Xu3Hu BceneHHoil.
HabGmrogaembie  cBOWCTBA PENMKTOBOTO u3idyudeHusa. I[louemy HeoOxoaumo
MPUBJICYEHUE OOIIEH TEOPUU OTHOCUTEIBHOCTH [JIi TOCTPOCHHUS MOJIENH
Bcenennoi.

CoBpeMeHHbIe TIPOOIeMbl ACTPOHOMUU — 3 U

YckopenHoe pacmupenue Bceenennoit w TémHas  sHeprus. HaOmropeHus
CBEpXHOBBIX 3BE31 | TWma B NANIEKUX TalakTUKaX W OTKPBITHE YCKOPEHHOIO
pacmmpenus BceeneHHoM. OTKPBITHE CHJIbI BCEMUPHOTO OTTAJIKMBAaHUA. TEMHas
SHEprus U e€ BIMSHHE HA Maccy BceneHHou 1o mepe e€ pacmmpenus. llpupona
cuibl BecemupHoro orrankuBanus. OOHapy>KeHHE TUIAHET BO3JIE JIPYTUX 3BE3L.
HabGmronenust 3a ABMKEHUEM 3BE3N U ONPEACIICHUS MAacC HEBUIMMBIX CITyTHHUKOB
3BE3/l, BO3MYIIAIOIIUX HMX NPSIMOJWHEHHOE NBIKEHHE. MeTonbl OOHApyKEHHS
sK30IU1aHeT. OlleHKa YCI0BUM HAa MOBEPXHOCTSX IK30IIaHET. [ToMCK AK30IUIaHET ¢
KOM(OPTHBIMH YCIIOBUSIMHA TSI KM3HU Ha HUX. [lomcku XU3HU U pasyma BO
Bcenennoii. Pa3Butme mpencCTaBiIeHUNM O BO3HMKHOBEHHMM W CYLIECTBOBAaHUU
)ku3Hu BO BceenenHoil. COBpEMEHHBIE OLICHKH KOJIWYECTBA BBICOKOPA3BUTHIX IIH-
Bunuszanuii B [amaktuke. [lombITkn OOHApY)XeHHST W TIOCBUIKH CHUTHAJIOB
BHE3EMHBIM [IUBHJIN3ALIUSM.

KonndecTBO KOHTPOJIbHBIX padoT — 4.



TemaTuyeckoe NJIAHUPOBAHHE C YKA3aHUEM KOJIUYECTBA YacCoOB,
OTBOJAMMBIX Ha OCBOCHHE KAKI0H TEeMbI

KonuyectBo KonunyectBo
Paznensl. Temsl. 4acoB B paboyeit YPOKOB

porpamme KOHTPOJIS

1.| BBenenue 1

2.| ActpomeTpus 5 1

3.| Hebecnas mexanuka 3

4.| Ctpoenue COTHEYHOU CUCTEMBI 7 1

5.| Actpodu3suka u 3Be3Hasi aCTPOHOMUS 7 1

6.| MiieuHblii MyTh 3

7.| l'anakTukH 3

8.| Ctpoenue u sBoronus BeenerHoi 2

9.| CoBpemeHHbIE MPOOIEMBI ACTPOHOMHUU 3

UTOIO 34 4




YueOHO-MeTOAUUYECKOE 0OOecnieueHne (BKJIOYas pecypesl cetu Internet)

Y4eOHO-MeTOANUECKUI KOMIUIEKT, UCIIOJb3YEMbIN MIPH pean3alnuu padboyeil mporpaMmbl:
1. Actponomus. 10-11 xnacc. ba3oBsliii ypoBeHs. YueOHoe nocobue. / B. M. Uapyrun
— M.: IIpocBemienue, 2018.
2. Actponomus. 10-11 kmacc. bazoBeiit ypoens. 3agaunuk. / O. C. YTOJbHUKOB —
M.: ITpocBemienue, 2018.
3. Actporomus. 10-11 kmacc. bazoBelii  ypoBeHb. TeTpaab-pakTUKyM. /
E. B. Konnakosa, B. M. Hapyrun — M.: IIpocsemienue, 2018.
Jlureparypa:
1. Sxuo I'. C. HabmoieHus U npakTuyeckre paboThl IO aCTPOHOMUU B CPEAHEN IIKOJIE.
— M.: IIpocsemenue, 1965.
2. Mamnaxosa I'. 1., Ctpayt E. K. lunaktnueckuit matepuan mno actponomun: [locobue
s yaurenst. — M.: [Ipocsemenne, 1984.
JleButan E. I1. [lugaktuka acrponomun. — M.: Dautopuan YPCC, 2004.
4. Kynukosckuii [1. I'. CnipaBounuk mrobutens actponomuu / nox pen. B. I'. Cypauna.
— M.: Dauropuan YPCC, 2002.

w

5. Ilepensman . U. 3anumatenbnas actpoHomusi. — M.: BAIL, 1994.

6. Kmumumun . A. Dnemenrapnas actponomusi. — M.: Hayka. I'n. pen. ¢us.-mar. our.,
1991.

7. BoponmnoB-BenbsimunoB b. A. Ouepku o Bcenennoit. — M.: Hayka. I'n. pen. ¢wus.-

Mart. auT., 1969.

DneKTpoHHbBIE 00pa3oBaTeIbHBIC PECYPCHI:

http://www.astronet.ru — Poccuiickast ActpoHomuueckas CeThb

2. http://afportal.kulichki.net/ — caiit yuurens pu3uKu 1 aCTPOHOMHH BBICIIIEH KaTETOPUH
['pabuesuua B. N.

=

3. http://myastronomy.ru/ — caldT mnpenojaBareNsl — aCTPOHOMHH,  KaHIMJATa
nenarornyeckux Hayk [laTosckoii H. E.
4. http://www.gomulina.orc.ru/ —  calt yuutens (GU3HKH W aCTPOHOMHUU

I'omynunou H. H.

5. http://college.ru/astronomy/course/content/content.html — Orkpertas Actporomus 2.6

6. https://Www.roscosmos.ru/ — caldT rocyaapCTBEHHOW KOPITOPAIUH IO KOCMHYECKOU
nesitenbHocTH Pockocmoc

7. http://www.planetarium-moscow.ru/ — caiiT MoCKOBCKOTO IJIaHETapHSI.

8. http://www.galactic.name/ — actpoHomuueckuii mopran "Mms [MamakTuku”

9. http://www.walkinspace.ru/ — nopran "[lyremectBue B kocmoc"

10.https://www.uahirise.org/ru/ — pycckosizbraHas Bepcus npoekra "Mapc 6e3 rpanuil”

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

12.https://www.nasa.gov/ — odwuimanbHbiii caiiT HalmoHaabHOro yIpaBiCHHS IO
a’pPOHABTUKE M UCCIICOBAHUIO KOCMHYECKOTO IPOCTPAHCTBA

13.bubnmmoreka 3JIEKTPOHHBIX HAMAAHBIX Tocobuit "Actponomus 9-10", OOO
"®uzukon", 2003

14.Stellarium 0.17.0 — snextponnsiit anerapwii (http://stellarium.org/ru/)
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