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MHNOACHUTEJBbHASA 3AIINCKA
K IporpaMme y4e0HOro npeamera « ACTpOHOMMUSD)
no ®I'OC pas 10-11 knaccos.

Pabouas nporpamma no npeamery «ACTpoOHOMHUS», IpeaAMeTHas o0aacTh «EcTecTBeHHbIE
HAyKW», COCTaBJeHa B COOTBETCTBHH ¢ DenepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIILHBIM
CTaHJapTOM CpelHero ooumiero oopazoBaHus, HA OCHOBE TPeOOBaHMI K pe3yJabTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMbI CPEIHETO 00IIEr0 00pa30BaHUS U C YIETOM MPUMEPHON
nporpammbl o actpoHomuu s 10-11 xmacco (Ilpumepnas oGpazoBaTenbHas Mporpamma
cpemHero obmiero  oOpasoBaHus, onoOpeHHas ~DenepanbHBIM  y4eOHO-METOIUYECKUM
obbemuHeHneM 1o obmiemy obpaszoBanuto. IIporokon 3acemanus ot 28.06.2016 © Ne 2/16 - 3
(fgosreestr.ru)).

PabGouass mporpamMma cocTaBlieHa Ha OCHOBaHHMM aBTOpPCKOW mporpammbl B.M.Yapyrun
«Pabouas nporpamma k YMK «Actponomus 11 knace», M, [Ipocsemenue, 2018 .

1. Ilnannpyemble pe3yabTaThl OCBOCHUSI Y1eOHOI0 NpeaMeTa
«Actponomus» mo PI'OC nas 10-11 kiaaccos.

JInuHOCTHBIE pe3yJIbTAaThl OTPAKAIOT:

1) poccuiickyro Ipa)KAaHCKY HIEHTHYHOCTh, MaTPUOTU3M, YBAXKEHHE K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH niepen PoauHoii, ropaoctu 3a cBoW Kpai, cBoro0 Poauny, nponuioe u
HacToslIllee MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu, yBaskeHHe rocy1apcTBEHHBIX CUMBOJIOB (repo,
¢unar, ruMH);

2) TpaXIAHCKYI0 IO3MLHMI0 KaK aKTUBHOTO M OTBETCTBEHHOIO WiIE€Ha POCCUICKOro
o011ecTBa, OCO3HAIONIETO CBOM KOHCTHTYIIMOHHBIE TpaBa U 0053aHHOCTH, YBAaXKAIOIIETO 3aKOH U
IPaBOMOPSIOK,  OOJIAJAIOLIEr0  YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
IPUHUMAIOILETO TPAJULIUOHHbIE HAaIlMOHAIbHBIE M OOIIEYEIIOBEUECKUE T'yMaHUCTUYECKUE U
JIeMOKpaTU4YeCKHe LIEHHOCTH;

3) TOTOBHOCTB K Cily>keHHI0 OTEUYECTBY, €r0 3aIINUTE;

4) chopMUPOBAaHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKW M OOIIECTBEHHOM NPAaKTHKH, OCHOBAHHOIO HA JMaJlore KyJIbTYyp, a TaKXKe
pasIn4YHbIX GOPM OOLIECTBEHHOI'O CO3HAHMS, OCO3HAHUE CBOETO MECTA B MIOJUKYJIbTYPHOM MUDE;

5) cpopMHpPOBAaHHOCTH OCHOB CAMODPA3BUTUS M CAMOBOCIUTAaHUS B COOTBETCTBUU C
00I11eYeTOBEYECKUMH IIEHHOCTAMH M HJA€aJaMU TI'PaXJaHCKOro OOIIECTBa; TOTOBHOCTh H
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIbHOCTH;

6) TOJNEepaHTHOE CO3HAHWE U TIOBEACHUE B TOJMKYIBTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JIMAJIOT C IPYTUMH JIOJIbMHU, JOCTUTATh B HEM B3aMOIIOHUMAaHMsI, HAXOIUTh
oO1iue ey U COTPYAHNYATD IS MX JOCTHXKCHHUS;

7) HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMM, IE€THbMHU MJIAJILIET0 BO3pacTa, B3pOCIBbIMU B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKOM, MPOEKTHOW U APYTHX
BUJaX JESATENIbHOCTH;

8) HpaBCTBEHHOE CO3HAaHME M IIOBEJEHHE Ha OCHOBE YCBOEHHUS OOIIEYETIOBEYECKUX
IIEHHOCTEI;

9) TOTOBHOCTHh M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa3oBaHMIO, Ha
INPOTSKEHUM BCEW MU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEphIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICHIHOM NMpodeccHoHanbHOM U 00IECTBEHHOM NesTeTbHOCTH;

10) scTeTrueckoe OTHOLIEHUE K MUPY, BKJIIOYAst SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

11) nmpuHsATHE W peaTu3aIuio MEHHOCTEH 3I0pOBOTO0 M 0E€30MacHOro obOpasza >KHU3HU,
NOTPeOHOCTH B (PU3MUYECKOM CaMOCOBEPIICHCTBOBAHHUHM, 3aHATHUAX CIIOPTUBHOO310POBUTEIHHOM
NEeSATENIbHOCThIO, HENpPHUSTHE BPEAHbIX MPUBBIYEK: KypEHHUS, YIOTpPeOJeHHUs ajIKOTOJI,
HapKOTHKOB;

12) OepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (QU3UYECKOMY H
IICUXOJIOTHYECKOMY 3/I0pOBBIO, KaK COOCTBEHHOMY, TaK U JAPYIHX JIIOJEH, yMEHHE OKa3bIBaTh



IIEPBYIO IIOMOIIIb;

13) oco3HaHHBII BEIOOP OyayIIen npodeccnr 1 BO3MOKHOCTEH peain3aiiuu COOCTBEHHBIX
JKHU3HCHHBIX IIJIAHOB, OTHOIIICHUC K HpO(I)CCCI/IOHEUIbHOﬁ ACATCIIbBHOCTHU KaK BO3MOKHOCTH y4aCTUsA
B PELLIEHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX TPOOIIEM;

14) chopMupOBaHHOCTH KOJIOTMYECKOTO MBILIUICHUS, TOHUMAHUS BIUAHUS COLMAIBHO-
SKOHOMMYECKUX IPOLECCOB HA COCTOSHUE NMPUPOAHONW M COLMAIBHOM Cpenbl; MpHOOpeTeHne
OTIBITa 3KOJIOTO-HAIIPABICHHOM IEATEITHbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHWE K CO3JaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPHUHITHI
LEHHOCTEN CEMEUHOM KU3HH.

MeTtanpeameTHblie pe3yJbTaThl OTPAXKAIOT:

1) ymeHHe caMOCTOSITENIBHO OINpEAENsATh eI ACSITeNbHOCTH W COCTaBISTh IUIAHbI
JEATETbHOCTH;  CaMOCTOSATENBHO  OCYHIECTBJSATh, KOHTPOJUPOBAaTH M  KOPPEKTUPOBATH
JESITENIbHOCTD; UCII0JIB30BATh BCE BO3MOKHBIE PECYPCHI JIJIsl TOCTHKEHUS TIOCTaBJICHHBIX LIeel 1
peanu3aluu MJIaHOB ACSITEIIbHOCTH; BBIOUPATh YCIICIIHbIE CTPATETUHU B PA3IMUYHBIX CUTYaIIHIX;

2) yMeHHE NOpPOAYKTHBHO OOINAThCS M B3aMMOJEWUCTBOBAaTH B IPOIIECCE COBMECTHOMN
JESTSIIbHOCTH, YUUTHIBATH IMO3UIIUN APYTUX YIACTHUKOB ACSITEILHOCTH, 3PPEKTUBHO pa3periaTh
KOH(JIUKTHI;

3) BiajzeHue HaBbIKAMHU II03HABATEJIbHOM, y4eOHO-HUCCIENOBATEIbCKOW U IPOEKTHOM
NEeSTENIbHOCTH, HaBBIKAMU  pa3pellieHuss Mpo0sieM; CIOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3aJ]1ad, TPUMEHEHHUIO Pa3InYHBIX
METOJIOB MIO3HAHUS;

4) TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITEIIBHON WH()OPMAIIMOHHO-ITO3HABATEIHHON
JeSITeIbHOCTH, BJIaJICHIE HABBIKAMHU MOTYYSHHsI HEOOXOAMMOMN HH(OPMALIMKU U3 CIIOBapei pa3HbIX
TUTIOB, YMCHHE OPHUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HHDOpMAMH, KPUTHUECKU
OILICHUBATh U UHTEPIIPETUPOBATH UH(POPMALIHIO, ITOTYIaeMYIO U3 PA3TMUYHBIX UCTOYHHKOB;

5) yMeHue UCIO0JIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUI
(manee — UKT) B pemieHMH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX U OPTaHHU3AI[MOHHBIX 3a/1ad C
coOroIcHIEeM TPEOOBAHU SPrOHOMUKH, TEXHUKHU O€30ITaCHOCTH, TUTHEHBI, pECYypCOCOepeKeHUs,
MIPABOBBIX U ATHUECKUX HOPM, HOPM MH(DOPMALIMOHHOW OE30MMaCHOCTH;

6) yMeHue onpeeNsaTh Ha3HauUeHNEe U QYHKIIMH Pa3JIMYHbIX COIMATbHBIX HHCTUTYTOB;

7) yMEHUE CaMOCTOSITENILHO OIEHUBATh U PUHUMATh PEIICHUs, ONPEICIISIFOIINE CTPATETUIO
MOBEJICHUS, C YUYETOM TPAXTAHCKUX U HPABCTBEHHBIX IEHHOCTEH;

8) BNajieHHe SI3LIKOBBIMU CPEACTBAMH - YMEHHE SICHO, IOTUYHO M TOYHO H3JaraTh CBOIO
TOYKY 3PEHUSI, UCTIOJIb30BaTh a/ICKBATHHIE SI3BIKOBBIC CPE/ICTBA;

9) BmameHue HaBBIKAMH TMO3HABATENBHON pe(IeKCUU KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEWCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB U OCHOBAHUMU, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEbHBIX 33/1a4 U CPEICTB UX JOCTHXKECHHUS.

IIpenmeTHbIe pe3yJibTaThI:

1) chopMupoBaHHOCTH NpeAcTaBICHUN 0 cTpoeHnn CONHEYHOW CUCTEMBI, SBOJIIOIINH 3BE3]]
u BcenenHoll, mpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BeceneHHol;

2) nOHMMaHHE CYITHOCTH HabJt01aeMbIX BO BeeneHnHoil siBnennit;

3) BnasieHre OCHOBOIOJIATAIOIMMHU AaCTPOHOMUUYECKUMH TTOHATUSAMU, TEOPUSIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMHM, YBEPEHHOE IIOJIb30BAHWE ACTPOHOMHYECKOM TEPMHUHOJIOTMEN U
CHUMBOJIUKOM;

4) chopMHpPOBAHHOCTh TIPEACTABICHHH O 3HAYCHUH AaCTPOHOMHUU B MPAKTHUYCCKOU
JESATEIIBHOCTH YEJIOBEKA U JAJbHEHIIIEM HayYHO-TEXHUYECKOM PAa3BUTHUH;

5) oco3HaHHMe POJIM OTEYECTBEHHON HAYKH B OCBOCHHH M HCIIOJIb30BAHUM KOCMHYECKOTO
IPOCTPAHCTBA M Pa3BUTHH MEXTYHAPOJAHOTO COTPYTHHUYECTBA B 3TON O0JIACTH.



2. Copnep:xaHue y4e0HOI0 npeiMeTa « ACTPOHOMMSD)
11 knace

Beenenue B acTpOHOMMIO

Crpoenne u macmtadbl Beenennoii. Kakue tena 3amonnstor Bceenennyro. KakoBel ux
XapaKTepHBIE pa3Mephl U PACCTOSHUS MexXay HUMU. Kakue ¢pu3ndeckue yciaoBus BCTPEUYAIOTCS B
HuXx. Beenennas pacuupsercs. CoBpeMeHHbIe MeTo/ bl HaOuoieHui. ['1e 1 kak paboTaroT camble
KpYyIIHBIE ONTHYECKUE TeJeCKOIbl. Kak acTpOHOMBI HCCIEAYIOT raMMa-u3ilydyeHue BceneHHOMN.
Yro yBHIENH IPaBUTALlMOHHO-BOJIIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

ActpoMerpus

3Bé3nHoe Heb6o. Co3pe3nus ceBepHoOro noxymapus. HaBurannmonssle 3BE37pbl. JBuxkeHue
Connna no skiunrtuke. Ilerneobpasznoe nBmkenue 1uiaHer. HebecHblll SkBaTop UM HeOECHBIH
MepuaMaH. DKBAaTOpUAIbHAs M TOPU3OHTAJbHAs CUCTEMa HeOeCHBIX KoopauHaT. Buaumoe
JBIDKEeHUE HeOecHbIX cBeTrI. [leTneoOpasHoe NBMKEHNE IJIAHET, MOMSATHOE U IPSIMOE JIBHKEHUE
IUTAaHeT. OKIMITHKA, 30JMaKalbHble co3Be3nud. HepaBHoMepHoe paBmxeHue CoiHLa Io
sxymntuke. /Isuxenue Jlynsl. @a3pl JIyHbl U CHHOOUYECKUN MECAL, YCIOBUS HACTYIUICHUS
COJIHEYHOI'O M JIyHHOTO 3aTMeHMi. [IpuumHBl HacTymieHHs CONHEYHBbIX 3aTMeHuil. Capoc u
npeAcKazaHus 3aTMeHuil. Bpemst u kanenmapb. 3BE3AHOEC W COJHEUHOE BpeMsi, 3BE3NHBIN U
TPOIMYECKUI roJl. Y CTPOWCTBO JIYHHOI'O U COJTHEYUHOTO KaleHJaps, Po0JieMbl UX COIJIaCOBAaHMS.
HOnuaHckuit U rpuropraHcKkuil KajaeHaapu.

HeOecnasa mexannka

[TpencraBnenust o crpoenny COJTHEYHON CUCTEMBI B aHTUYHBIE BPEMEHA U B CPETHEBEKOBBE.
I'enuoneHTprYecKkass CUCTEMAa MUPA, J0Ka3aTelbCTBO BpamieHus 3emiau BoOkpyr CousHna.
[Tapamnakc 3B€371 U onpeaeneHue paccTosiHUS 10 HUX, napcek. OTkpoite WM. Kennepom 3akoHoB
JBYOKEHUS MaHeT. OTKphITHE 3aKOHA BCEMHUPHOT'O TATOTEHUs U 00001EHHbBIE 3aKkoHbI Keriepa.
Omnpenenenne macc HedecHbix Tenl. Kocmuueckue ckopoctu. Pacué€rbl mepBoil u BTOpOM
KOCMUYECKOH cKopocTH u ux ¢usznyeckuit cmbicia. [lonér FO.A. I'arapuna Bokpyr 3emiu 1o
KpyroBoil opOute. MexmnnaHeTHble nepenétsl. [IoHATHE ONTUMaNbHON TPAEKTOPUM MOJETA K
maHete. Bpems nonéra k mianere u Aatsl craptoB. JlyHa u e€ BiausHue Ha 3emunto. JIyHHBIN
penwved u ero npupoaa. [IpunusHoe B3aumoaeiicteue mexay Jlynou u 3emnéit. Y nanenue JlyHsl
or 3emuMm M 3aMeuleHMe BpaumleHus 3ewnd. IIpeneccus 3eMHOM OCM M IpeABapeHHe
PaBHOAEHCTBUH.

CTpoeHue COJIHEYHOI CHCTEMBbI

CoBpemennbie mpencraBieHuss o Comneunoit cucteme. CoctaB COJIHEUHON CHCTEMBI.
[TnaneTs! 3eMHOM TPYNIBI U IUIAHETHI-TUTAHTHI, UX NPUHIHUNHANIbHbBIE pa3nuunsi. O0ako KOMeT
Oopra u Ilosc Koiinepa. Pasmeps! Ten conneunoit cucremsl. [Inanera 3emns. @opma u pazmepbl
3emun. Buyrpennee crpoenue 3emnu. Ponb nmapHukoBoro s¢gdexra B popMupoBaHUM KiIUMarta
3emumn. UccnenoBanust Mepkypusi, Benepst u Mapca, ux cxoxkectb ¢ 3emuéil. Bnusiaue
napHuKoBoro 3¢ dexra Ha knumaT 3emau u Benepsl. EcTb 5n sxu3Hb Ha Mapce. DBosronust opout
cnytHukoB Mapca ®oboca u [eiimoca. Ilnanersi-rurantel. @usnyeckue cpoiictBa IOnutepa,
CarypHa, Ypana u Hentyna. Bynkanundeckas nestenbHOCTb Ha ciiyTHHKe FOnmrepa Ho. [pupona
KOJIELl BOKPYT IUIAHET-TUTaHTOB. [lmaHeThl-kapnuku U ux cBoiictBa. Manble Tena ColHEYHON
cucremsl. [lpupona m nBuxeHue actepoujoB. Crneunuka JIBHXKEHUS TPYNI acTepPOUIOB
TposiHueB u I'pexos. [Ipupona n asuxenue komer. [losic Koitnepa u Obnako xomer Oopra.
Merteopsl u meteoputsl. [Ipupoaa nagaromux 38€3/1, METEOPHBIE IOTOKU U UX paguaHThl. CB3b
MEXJy METEOpPHBIMU MOTOKaMHU U KoMmeTaMu. lIpuposa KaMEHHBIX U KEJIE3HBIX METEOPHUTOB.
ITpupona METEOPUTHBIX KPATEPOB.

AcTpou3uKa U 3BE31HASE ACTPOHOMMS

Metoap! acTpo(U3NYECKUX HCCIeTOBaHUNA. YCTPOMCTBO M XapaKTEPUCTHUKU TEJIECKOIOB
pedpakTopoB U pedaeKTopoB. Y CTPOUCTBO paaloTEIeCKONOB, pagruounTeppepomerpsl. ConHIe.
OcHoBuble xapaktepucTuku ConHua. OnpeneneHue Macchl, TEMIEPATYpPbl U XMMHUYECKOTO
coctraBa Comuna. Ctpoenue conmHeuHor arMochepnl. ColHeUHass aKTUBHOCTh U €€ BIIMSHUE Ha
3emimio u 6uochepy. Buyrpennee crpoenne Connua. Teopernueckuil pacdér temmepaTypsl B



nentpe ConHua. SIIepHbI HUCTOUYHUK PHEPIMM M TEPMOSACPHBIE PEaKLMM CUHTE3a Ielus W3
BOJIOPOJIa, TIEPEHOC AHEepruu u3 LeHTpa CoJHIA Hapy)Ky, KOHBEKTHBHAs 30HA. HeWTpuHHBIN
TEJIECKOM 1 HaOII01eHus oToKa HeUTpruHO oT ConHna. OnpeaeneHne OCHOBHBIX XapaKTePUCTUK
3BE3/I: MacChl, CBETUMOCTH, TEMIEPATypbl M XHUMHYECKOro cocTtaBa. CrnekrpaibHas
KIaccudukanus 38€3/1 1 e€ pu3nueckrue OCHOBHI. J[narpamMma "crieKTpalibHbIN KIacc-CBETUMOCTD"
3BE3/, CBSI3b MEXJYy MAaccoil M CBETUMOCTbIO 3BE3/. BHyTpeHHee crtpoeHue 3BE3n. CtpoeHue
3BE3/Ipl TJIABHOH IociieoBaTeabHOCTU. CTpoeHUe 3BE3]] KPACHBIX TMIAaHTOB U CBEPXTUIAHTOB.
Ctpoenue 3B&311 OelbIX KapJIMKOB U IMpenaes Ha UxX Maccy — npenen Yanapacekapa. [lynscapsl u
HEUTPOHHBIE 3BE3/bl. [Iprpoaa 4€EpHBIX IbIp U UX MapaMeTpsl. J{BOMHbBIE, KpaTHBIE U [IEPEMEHHbIE
3BE371b1. HaOmrogenust IBOMHBIX U KPATHBIX 3BE3/1. 3aTMEHHO-TIEpeMEeHHbIE 3BE3 bl Onpeienenme
Macc IBOMHBIX 3BE3/1. [lynbcupyroniue nepeMeHHble 3BE3/1b1, KpUBBIE H3MEHEHUs Oecka nedens.
3aBUCHUMOCTh MEXAY CBETHUMOCTBIO U MEpUoJIoM myibcanuil y unedeun. Ledbeunsr — masiku Bo
BceneHHoM, 10 KOTOPBIM ONPENEIIAIOT PACCTOSHUS A0 NANEKUX CKOIUICHUM U rajakTtuk. HoBeie u
CBEpPXHOBBIE 3BE3/Ibl. XapAKTEPUCTUKH BCHBIIIEK HOBBIX 3BE37. CBsI3b HOBBIX 3BE3/] C TECHBIMU
JBOWHBIMUA CHUCTEMaMH, COACp)KalIMMU 3Be3dy Oenblii kapiuk. lleperekanue BemiecTBa M
AJIEPHBI B3PHIB HAa MOBEPXHOCTH Oesioro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3IBI.
XapaKTepUCTUKN BCIIBIIIEK CBEPXHOBBIX 3BE3/. |'paBUTAIIMOHHBIN KOJUIAC OEJOro KapiHuka C
Maccoit Yanapacekapa B cOCTaBe TECHOM JIBOMHOM 3B€3/1bI — BCIIBIIIIKA CBEPXHOBOI | THIa. B3phIiB
MAaCCHMBHOW 3Be€3/Ibl B KOHIIE CBOEWU SBOJIONMM — B3pbIB cBepxHOBOM Il Tuma. HaGmronenue
OCTaTKOB B3PBIBOB CBEPXHOBBIX 3BE37. DBONIOLUA 3BE3/A: POXKACHHUE, )KU3Hb U CMEPTh 3BE3L.
Pacuér npoaoIDKUTENBbHOCTH KU3HM 3BE3J pPa3sHOM MacChl Ha TJIABHOW IIOCIENOBATEIBHOCTH.
Ilepexon B KpacHble TMraHThl U CBEPXTHIaHThI IOCIE HcuepnaHus Bojopoaa. CrokoitHas
HBOJIIOLIMSI MAJOMAacCUBHBIX 3BE3/] M TPaBUTALMOHHBIM KOJUIAIC M B3pbIB C 00pa3oBaHUEM
HEUTPOHHOMW 3BE€3/1bl WM YEPHOU JbIPbI MACCUBHOMW 3Be3/bl. OlpesesieHne Bo3pacTa 3BE3AHBIX
CKOIUICHUH U OTAEJBbHBIX 3BE3/1, TPOBEPKA TEOPUHU IBOJIIOLUHU 3BE3.

Mueunsrii IIyTs

I"a3 u npuib B ["'anaktuke. OOpa3oBaHKe OTpaKkaTENbHBIX TYMaHHOCTEN. [IpHunHbI cCBEUEHUS
mubdy3upix TymanHocTed. KoHIleHTpanus ra30BbIX M MBUIEBBIX TyMaHHOCTEH B ['amakTuke.
Paccesinnble u mapoBsle 3BE3/1HbIE cKoIUIeHUs. HabnronaeMble cBOICTBa pacCcessHHBIX 3BE3/IHBIX
ckoruieHuid. HaOmiomaemble CBOMCTBa IMIApOBBIX 3BE3MHBIX CKOIUIeHWH. Pacmpenenenue u
XapakTep ABMKEHHS CKOIUIeHUH B ['amakTuke. Pacnpenenenne 3B€3/, CKOIICHH, Ta3a U MbUIA B
['anaktuke. CBepxmaccuBHas 4€pHas JAbplpa B LEHTpe [‘@aJlakTMKM M KOCMHYECKHE JIy4H.
Wn¢pakpacHbie HaOMOAEHUS ABMKEHUS 3BE31 B LeHTpe ['anakTuku M oOHapyXeHUE B LIEHTpE
I"ajlakTMKH CBEPXMACCUBHOM Y€pHOM AbIpbl. Pacuér mapaMeTpoB CBEPXMACCUBHON YEPHOM IBIPHIL.
Habmronenns kocMu4ecKkuX J1y4ei U uX CBsI3b C B3phIBAMU CBEPXHOBBIX 3BE3].

I'anakruku

Knaccudukanust ramaktuk mo GopmMe M KaMmepToHHas auarpamma Xao66ma. CBoiicTBa
CIUPAJBHBIX, AUIMNTHYECKUX W HENPaBWIBHBIX TanakTHK. KpacHoe cmelieHue B CIEKTpax
TAJaKTUK W OIpEJCIICHHE PACCTOSAHMS 0 HUX. 3aKoH XaOOma. Bpamienue ramakTtuk U TEMHas
MaTepus B HUX. AKTHUBHbIE TaJlakKTUKM U KBa3zapel. IIpupona akTHBHOCTH TalaKTUK,
paavoraJakTUKK U B3aUMOJecTByIolMe ralakTuku. HeoObIuHbIE CBOWCTBA KBAa3apoB, UX CBS3b
C siipaMM TaJaKTUK M aKTUBHOCTBbIO YEPHBIX JbIp B HUX. Habmiomaemble cBoiicTBa CKOIUIEHUH
TaJIaKTUK, PEHTTEHOBCKOE H3JIy4eHHUEe, TeMIlepaTypa M Macca MEXTIalaKTUYeCKOro rasa,
HEOOXO/IMMOCTh CYILECTBOBAHUS TEMHOM MaTepUHM B CKOIUICHHMSX TalakTUK. OIleHKa Macchl
TEMHOM MaTepuu B CKOIUICHUAX. Sluencras CTPYKTypa paclpeneieHusl TaJIaKTUKH CKOIUICHHH
raJIaKTHK.

Ctpoenue u 3Bog0NUA BeesienHoi

Koneunocts u 6eckoHeuHOCTh BeenenHoi — napaokcehl KIIaCCHUECKOW KOCMOJIOTHH. 3aKOH
BCEMUPHOTO TATOTEHUS M TPEACTAaBIEHUS O KOHEYHOCTH M OEeCKOHEYHOCTH BceneHHOM.
DOoTOMETPUYECKUI TApaJOKC M NPOTHUBOPEYMS MEXKAY KIACCUYECKHMMM IMPEICTABICHUSMU O
ctpoeHun BcenenHoit u HaOmoaeHusmu. HeoOGxoaumocTe mnpuBiedeHus oOIIeH Teopuu
OTHOCHUTEJIBHOCTH JUIsl MOCTpoeHUs MoJenu BeenenHol. CBsI3b MeX 1y T€OMETPUYECKUX CBOMCTB



IIPOCTpaHCTBA BCeneHHoM ¢ pacnpeneneHueM U ABUKEHUEM MaTepuu B Heil. Pacmmpsromascs
Bcenennas. Csi3b cpelHEM MIOTHOCTH MATEPHUHM C 3aKOHOM PACHIMPEHUS U F€OMETPUUYECKUMU
cBoictBamu Bcenennoil. EBknupoBa u HeeBkiIugoBa reomeTpusi Bceenennoi. OmnpeneneHue
panuyca u Bo3pacta BcenenHoil. Monenb '"ropsueit BceeneHHOW" W peNMKTOBOE H3Iy4YCHHE.
OOpa3zoBaHne XMMHYECKHX JJIeMEHTOB BO Bcemennoit. OOwime remus Bo BcenenHodd u
HE00X0IUMOCTh 00pa30BaHMs €ro Ha paHHUX dTarnax 3Boionuu Beenennoil. HeoOxonumocts He
TOJIBKO BBICOKOW IIJIOTHOCTH BEILECTBA, HO U €r0 BBICOKOW TEMIIEpaTypbl Ha paHHMX dTamnax
sBotounU BeeneHHol. PennkToBOE M3NydeHHEe — U3Ty4yeHUe, KOTOPOE OCTaloch BO BeenenHoi
OT TOpsYero M CBEPXIUIOTHOI'O COCTOSHUS MAaTepUU HA pPaHHUX 3Tanax >KU3HU BceneHHOM.
Habmoiaemblie cBOMCTBA PeNMKTOBOTO u3inydeHus. [loyemy HeoOXonuMo mpuBiIeYeHHE OO0IIeH
TEOPUU OTHOCUTEIILHOCTHU Il IOCTPOEHUS MOienu BeeneHHoil.

CoBpeMeHHbIE IPOOJIEeMbl ACTPOHOMHUM

Yckopennoe pacmupenue Beenennoit u témuas sHeprus. HaGmroneHus: cBepXHOBBIX 3BE3]T
I Tuna B manékux rajakTHKax U OTKPBITUE YCKOPEHHOro paciupeHus BceenenHoi. OTkpsiThe
CUJIbI BCEMUPHOI'O OTTAJIKMBaHUs. TEMHas sHeprus U e€ BiIusHME Ha Maccy BceenleHHO 1o Mepe
e¢ pacmupenus. [lpupona cunsl Bcemuphoro otrankuBanusg. OOHapyXKeHHE IUIaHET BO3JIE
npyrux 3B&31. HabmroneHus 3a IBUKEHUEM 3BE3] U OINPEAEICHUS MacC HEBUIMMBIX CIYTHHUKOB
3BE37, BO3MYIIAIOLIUX UX MNPSIMOJIMHEHHOE NBHKEHHE. MeToabsl OOHapyKEeHHS JK3OIUIaHET.
OrueHka ycioBUi Ha MOBEPXHOCTSIX 3Kk301u1aHeT. [louck sx30mianer ¢ KoM(OPTHBIMU YCIOBUSIMU
s ku3HM Ha HuX. [lomcku xu3Hu u pasyma Bo Bceenennoid. Pa3Butue mpexacraBieHuil o
BO3HMKHOBEHUHU M CYILIECTBOBaHUM XU3HU BO BcenenHoil. CoBpeMeHHbIE OLIEHKH KOJIMYECTBA
BBICOKOPa3BUTHIX LuBUIM3anuil B [amaktuke. [lonmbITku OOHapyXeHHUS U TMOCBHUIKM CUTHAJIOB
BHE3EMHBIM ITUBUIIU3ALIHSIM.

3. TemaTuueckoe NIaHUPOBaHUE Y4eOHOI 0 pPeaMeTa
«AcTtpoHomus», 11 kiaacc

KosmmuectBo BocnurarejibHble
Ne Paznen
4acoB 3a/1a4u
1 | BBenenue B aCTpOHOMHUIO 6 UCIOJIb30BaTh B BOCHUTAHUU
o0yyJaronmxcs
BO3MOYKHOCTH  HIKOJIBHOTO
2 | Cucrema mupa 4
ypoOKa, NOJIIEP>)KUBATh
UCIOJIb30BaHUE Ha YpOKax
3 | CoBpemMeHHBIE IIPEICTaBICHUS 0 5 MHTEPAKTUBHBIX dopm
ComHevHol cucteme 3aHATUN C O0YYAIOIIMHUCS,
4 | Actpodusuka u 3B€31HAsI aCTPOHOMHUS 8 OpraHH30BHIBATS
poOpUEHTALNOHHYIO
5. | MneuHslil myTh - HaIlla rajlakTUKa 2 paboTy ¢ 00yJaIOIUMHUCH.
6. | lamaktuxu 2
7. | CTpoeHue U 3BOJIIOLNS BCEJICHHON 3
8. | CoBpemeHHbIE TPOOIEMBI aCTPOHOMUHU 4
Bcero yacos 34




