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PaGouyas nporpamma
10 ACTPOHOMUM
11 kaace




1. BBeaenue

Pabouas nporpaMma 1o aCTpOHOMHH COCTABJIEHA B COOTBETCTBUU C:

npruka3oM MunuctepcrBa oOpasoBanusi u Hayku P® ot 29 wmrons 2017 1. Ne 613 "O BHeceHMM H3MEHEHHMH B QenepaabHbII
rOCYJapCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAAPT, YTBEPKIAEHHBIN MpruKka3zoM MuHHCTEpCcTBa 00pa3oBaHus u Hayku P® ot 17 mas 2012 r.
Ne 413",

npuka3oM MunuctepcrBa oOpasoBanusi u Hayku P® or 20 wurons 2017 r. Ne 581 "O BHeceHMM M3MEHEHHMU B (eepajbHBIN MepeueHb
y4eOHUKOB, PEKOMEHIYEeMbIX K HCIOJb30BAHUIO MpPH peaHn3alld HMEIOIIUX TOCYIapCTBEHHYIO aKKpeIUTaluilo 00pa3oBaTelIbHbBIX
OporpaMM Ha4yajJbHOTO OOIIero, OCHOBHOTO OOIIEro, cpenHero oOmmero oOpa3oBaHWs, YTBEPKIAEHHBIM NpUKa3oM MHHHCTEpCTBA
oOpa3oBanus u Hayku PO ot 31 mapta 2014 r. Ne 253";

nucbMoM MuHuctepcTBa obpazoBanus U Hayku P® ot 20 urons 2017 r. Ne TC-194/08 "O6 opranuzanuu u3ydeHusl y4eOHOro mpeamMera
"ActpoHomus";

npuMepHoi pabouelt mporpammoii o npeamery (Actponomus. Metonudeckoe nmocooue 10—11kmaccel. ba3oBblit ypoBeHb: yueb. mocodue
JUTSL yauTesen oomeoOpa3osat. opranusanuii / mox pea. B. M. Uapyruna.—M.: Ilpocsemienue, 2017).

C y4eTOM NPHUMEPHOH MpPOrpaMMbl OCHOBHOTO o0Imiero oOpa3oBaHusi Mo (HU3UKE, 00pa3oBaTEIBLHONW MPOrpaMMBl OCHOBHOTO OOMIETO
obpazoBanus KOI'OBY CII ¢ YUOII nrr daneHkwu.

Pabouyas nporpamma opueHTHpOBaHA HA YUYCOHUK.
Yapyrun B. M.  Actponomusi. 10-11 xmaccel: yue6. ans  oOmeoOpasoBar. opraHusanuid: 0a3oBbiii  ypoBenb / B. M. Uapyrun.—
M.: [Ipocsemienue, 2019.

IIxonpHEIH KypC aCTPOHOMHHU IMPU3BAH CIIOCOOCTBOBATH (I)OpMI/IpOBaHI/IIO COBpeMeHHOﬁ CCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, PACKPBIBATH

pa3BHUTHE MPEACTABICHUN O CTPOCHUU BCeneHHOM Kak O ITIMTEIbHOM M CIIOKHOM MYTH MO3HAHUS YEJIOBEYECTBOM OKPY’KAIOIIEH MPUPOJIBI U CBOETO
MeECTa B HEU.

OcHoBHasl HeJIb Kypca acTPOHOMHHU — COPMHPOBATH LEIOCTHOE IPEICTABICHHE O CTPOCHUH M SBOJIONWH BceneHHOM, oTpaxaromiee

COBPEMEHHYIO aCTPOHOMUYECKYIO KapTUHY MHpa.

OCHOBHBIMH 3a]a4aMU U3YYEHUS aCTPOHOMMHU HA YPOBHE CpPEIHEr0 00LIET0 00pa30BaHUsI SABIISIOTCS:

MOHMMAHUE POJIM aCTPOHOMUU CPEIH APYTUX HAYK, A (OPMUPOBAHUS HAYYHOIO MUPOBO33PEHUS, PA3BUTH KOCMHUYECKOHN N1€ATEIbHOCTH
YeJIOBEYECTBA U Pa3BUTHUS LIUBUIM3ALMH,

¢dbopmupoBaHue npeacTaBieHuil o mecte 3emau 1 YenoBeuecTBa Bo BeenenHoi;

NOHUMaHHE 0COOEHHOCTEH METOI0B HAYYHOTO IMO3HAHUS B aCTPOHOMMUH;

00BsICHEHUE TPUYHUH HAOJI0Ja€MBIX aCTPOHOMUYECKHX SBJICHUI;

dbopMupOoBaHHE HHTEpeca K M3YUYEHHIO aCTPOHOMHUM M Ppa3BUTHE MPEJCTABICHUNH O BO3MOXHBIX cdepax Oymymieil mpodeccrnoHalbHON
JESATENIBHOCTH, CBA3aHHBIX C ACTPOHOMHUEH.



2. Pe3yabTaThbl 0CBOEHHUS Kypca

B pe3ynbrate u3yueHus Kypca aCTpOHOMHUU BBIMTYCKHHUK MOJIYYHT MIPEICTaBICHUE:
® 0 (I)I/IJIOCO(bCKI/IX U MCTOAOJIOTHMYCCKHUX OCHOBAHUAIX Haqu0171 ACATCIIBHOCTH W HAYYHBIX MCTOHAX, IMPUMCHSCMBIX B HCCHCHOB&TCHBCKOﬁ u
MPOEKTHOM J1eATeIbHOCTH;
® 0 TaKHUX MOHATHIX, KaK KOHIIEMIINS, Hay4yHasl TUIO0Te3a, METOJl, IKCIIEPUMEHT, HaIe)KHOCTh TUIIOTE3bl, MOJIEb, METO/I cOOpa U METO] aHAJIN3a
JAaHHBIX
® 0 TOM, YeM OTJIMYAIOTCS UCCIIEAOBAHUS B TYMaHUTAPHBIX 00JIACTSIX OT UCCIIEI0BAaHUI B €CTECTBEHHBIX HAyKax;
® 00 UCTOPUH HAYKHU;
® 0 HOBEHINX pa3paboTKax B 00JIACTH HAYKH U TEXHOJOTHIA.

B pe3ynbrare n3ydyeHus: Kypca aCTpOHOMHH BBIITYCKHUK CMOXET:
® pemiarh 3a/1a4M, HaXOISIIHECs Ha CTHIKE HECKOIBKUX YICOHBIX JUCIUILUINH (MEXKIIPEIMETHBIC 3a1a4H);
® JICTIOJIb30BaTh OCHOBHOW JITOPUTM HCCIIEAOBAHUS TP PEIICHUH CBOMX Y4eOHO-TI03HABATENIbHBIX 33/1a4;
® UCTOJb30BaTh OCHOBHBIEC MPUHIIUIIBI TPOSKTHOM NEATEIbHOCTH IPU PEIICHUH CBOMX Y4eOHO-TI0O3HABATEIbHBIX 3a7[ad W 3a]a4, BOZHUKAIOIIUX B
KYJbTYPHOH U COUMAIBHOW KU3HU;
® JICII0JIB30BAaTh AJIEMEHTbl MATEMAaTUYECKOI0 MOJEIMPOBAHUS IPU PELIEHUH HCCIIEJOBATEIbCKUX 3a/1a4;
® JICIIOJIB30BaTh 3JIEMEHTHI MATEMAaTUYECKOTO aHaJIN3a JAJIs MHTEPIIPETAlUU PE3yIbTaTOB, MOJIYUYEHHBIX B X0/ Y4eOHO-HCCIIeI0BaTENbCKOM PabOTHI.

B pPE3YIbTAaTC H3YUCHUA KypCa aCTPOHOMHH, C TOYKH 3PCHUA (1)0pMI/IpOBaHI/I$I YHUBCPCAJIBHBIX y‘Ie6HLIX ,Z[eI\/’ICTBI/II\;I B XO0A€ OCBOCHHUIA
IMPUHIUIIOB y‘Ie6HO- HCCH@HOBaTCHBCKOﬁ u HpOGKTHOﬁ ACATCIIBHOCTH BBIITYCKHHUK HAYUUTCS:
L q)OpMy.]'II/IpOBaTI) HAayY4YHYIO THUIIOTE3Yy, CTAaBUTH MLCJIb B paMKaxX HCCICIOBAHUA H HNPOCKTHUPOBAHUA, UCXOOSA U3 Ky.]'[BTypHOfI HOPMEBI U

coo0pasyschk C npejcTaBlieHUsIMH 00 ol1ieM Oare;

® BOCCTaHaBIIMBATh KOHTEKCTHI M ITYTH Pa3BUTHUS TOTO MJIM MHOTO BHJA HAYYHOU JEATEILHOCTH, OMPEEIIsisi MECTO CBOETO MCCIICAOBAHUS MITH
IPOEKTa B 00IIEM KYJIbTYPHOM IPOCTPAHCTBE;

e OTCJIEXKHUBaThb U NMPUHMMATh BO BHUMaHHE TPEH/bl U TEHACHIUHM DPA3BUTHUS PA3IMUHBIX BHUJOB JAEATEIBHOCTH, B TOM YHUCIE HAy4yHbBIX,
YUUTHIBaTh UX IPU MOCTAHOBKE COOCTBEHHBIX II€JIEH;

® OIICHUBATh PECYPCHI, B TOM YHCIIE U HEMaTepHallbHbIE, TAKHE KaK BpeMs, HEOOXOIMMbIE JIJIsl TOCTH)KEHUS TIOCTABICHHOH 11eJIH;

® HAXOAUTh pa3IMYHblE MCTOYHUKH MATEPUAIBHBIX M HEMaTepUalbHBIX PECYpPCOB, MPEIOCTABISAIOMINX CPEACTBA I MPOBEICHHUS
UCCIICIOBAaHUN U pealin3alliyl IPOEKTOB B PA3JIMYHBIX O0JIACTIX ACATEIbHOCTH YEJIOBEKA;

e BCTYyNaTh B KOMMYHHUKAITUIO C JIEPKATEISIMUA PAa3IUYHBIX THIIOB PECYPCOB, TOYHO U OOBEKTUBHO MPE3CHTYS CBOW MPOEKT HMIIM BO3MOKHBIC
pe3yJbTaThl UCCIEA0BAHMS, C 1IETIbI0 00eCIIeYeHuUs MPOTYKTUBHOTO B3aMMOBBIIOJHOI'O COTPYIHUYECTBA;

® CaMOCTOSITEILHO M COBMECTHO C JPYIHMH aBTOpaMH pa3pabaThiBaTh CHUCTEMY ITapaMeTPOB W KPUTEPUEB OLEHKH SPPEKTUBHOCTH H
MPOJAYKTHBHOCTH PeaT3alliy IPOSKTa WM UCCIIEOBAHMS HA KAKIOM dTalle pealln3allii U 10 3aBEPIICHUH PaOOTHI,



® QJICKBATHO OLICHMUBATH PUCKHU PCAIU3al[MU ITPOCKTA U IIPOBCACHUA UCCIICAOBAHUA U IPEAYCMAaTPUBATh ITYTH MUHUMHU3AIIUN 3TUX PHUCKOB;
¢ QaJICKBATHO OLICHUBATH NNOCICACTBUA pCaIn3allu CBOCIO IIPOCKTA (I/ISMCHCHI/ISI, KOTOPBIC OH ITOBJICUCT B JKU3HHU APYTUX JIIOI[Gﬁ, COO6H.[CCTB);
® aJACKBAaTHO OLICHUBAThb nanLHeﬁmee Pa3BUTHUC CBOCTO IMPOCKTA UJIM UCCIICAOBAHNA, BUACTH BO3SMOXXHBIC BAPUAHTBI IPUMCHCHUA PC3YJILTATOB.

JINYHOCTHBIMHM pe3y/IbTaTaAMM OCBOCHHS Kypca aCTPOHOMUU B CpeAHEN (IIOJIHOM) LIKOJIE SBISIOTCS:

e (opMupOBaHHE YMEHHUsS YIPABIATH CBOCH IO3HABATEIBHON JEATEIBHOCTHIO, OTBETCTBEHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOpa3BUTHIO M C€aMOOOpa30BaHHIO, a TaKKE€ OCO3HAaHHOMY IIOCTPOCHHMIO WHIAMBUAYAJIbHONH 00pa3oBaTeIbHON

b
JIeATEIbHOCTH HAa OCHOBE YCTOMYUBBIX I03HABATEIbHBIX HHTEPECOB;
2

e (opMupoBaHHE MO3HABATEIBHONH M HMHGOPMAIMOHHONW KYyJIBTYPHl, B TOM YHCJIC HABBIKOB CaMOCTOATENBbHOH paboThl ¢ KHUTAMU U
TEXHUYECKUMHU CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

e (opmupoBaHue yOexJAEHHOCTH B BO3MOKHOCTHM MO3HAHMSI 3aKOHOB IMPHUPOJABI U HMX HCIIOJIB30BAHUSA Ha OJIaro pa3BUTHUS 4YEJIOBEUECKOMN
LMBWIN3ALUH;

e (QopmupoBaHHUE yMEHHS HAXOJIUTH aJCKBAaTHBIE CIOCOOBI TMOBEACHUS, B3aUMOACHCTBHS M COTPYIHHYECTBA B Ipolecce Y4eOHOU H
BHEYUEOHOU JeSATeNbHOCTH, TPOSBISATh YBAKUTEIBHOE OTHOIIIEHUE K MHEHHIO OIMOHEHTa B X0/ 00CYXI€HUS CIIOPHBIX MTPOOJIeM HAyKH.

b

MeTal’[pe}f[METHI)Ie pe3yJbTaTbl OCBOCHUA MMPOTpaMMbI NPEAIIOJIAraroT:
® HaXOJUThb np06neMy HCCIICA0BaHNMA, CTABUTH BOIIPOCHI, BEIABUI'ATH TUIIOTE3Y, NPEJIaratb albTCPHATHUBHBIC CITOCOOBI peICHuA np06neMm u

BBIOMpaTh M3 HUX Haubosiee >PPEKTHUBHBIN, KiIacCUPUUUPOBATH OOBEKTHI MCCIENOBaHUS, CTPYKTYPUPOBaTh H3ydaeMblil Marepual,
apryMeHTHPOBATh CBOIO MO3MIINIO, ()OPMYIHPOBAThH BHIBOJIBI U 3aKIIIOUEHUS;

® aHaJIM3UPOBATH HAOJIO/IaEMbIE IBJIEHUS U OOBSICHATH IPUUMHBI UX BO3SHUKHOBEHMS;

® Ha MPaKTUKE IO0JIb30BATHCS OCHOBHBIMH JIOTUYECKUMHU MPUEMaMHU, METOJaMHU HaOIIOCHUsI, MOAECIUPOBAHNS, MBICIEHHOTO SKCIIEPUMEHTA,
IIPOrHO3UPOBAHMS;

®  BBINOJHATH O3HABATENbHbIE U TPAKTUYECKHUE 3aJaHHs, B TOM YHCJIE IPOECKTHBIE;

® u3BIEKaTh MH(POPMAIMIO U3 PA3TUYHBIX UCTOUHHKOB (BKJIIOYAsl CPEACTBAa MacCOBOM MH(OPMALMU U UHTEPHET-PECYPChl) U KPUTUUYECKH €€
OLICHUBATb;

® TOTOBUTH COOOIICHHUS U MPE3EHTALMH C UCIIOJIb30BaHHEM MaTepHalioB, MOJYyYeHHbIX U3 IHTepHETa U JPYTrUX UCTOYHUKOB.

HpeHMeTHLIe pe3yabTaTrbl U3Yy4YCHUA aCTPOHOMUH B cpez[Heﬁ (HOHHOﬁ) IIKOJIC MPEACTABJICHBI B COACPIKAHUU KypCa 110 TCMaM.

OO0ecreunTh AOCTHIKCHUC IINIAHUPYCMBIX PE3YJIbTATOB OCBOCHUA OCHOBHOH 06pa3OBaTCJIBHOI7I nporpamMmmsl, CO34aTb OCHOBY IJid
CaMOCTOATCIIBHOI'O YCIICIIHOTO YCBOCHHA O6yanOIHHMHC${ HOBBIX 3H3HI/II71, yMeHHfI, BHUI0B U crmoco0oB JACATCIIBHOCTH HOOJIDKEH CHCTECMHO-



I[CHTGHBHOCTHBIﬁ noAXOMd. B cooTBeTcTBHE C 3TUM IoaAX0J0M HMCHHO aKTUBHOCTH 06yqa}oumxc;1 MMPU3HACTCA OCHOBOM JOCTHUIKCHUS PA3BUBAIOIIUX
ueneﬁ 06p330BaHI/IH — 3HaHUsA HC IIEPCAAIOTCA B TOTOBOM BHUIEC, a I[O6BIBaIOTC$I yYHalliuMHUCs B IIPOLECCE IMO03HaBaTeILHOMN JACATCIIBHOCTH.

OnHUM U3 TyTel NOBBIIMIECHHS] MOTHBAIMU U 3PGEKTUBHOCTH YYeOHOH JEATEIHPHOCTH B OCHOBHOM IIIKOJIE SIBJISICTCS] BKIIOUCHUE yUaIUXCs B
y4eOHO- UCCIIEOBATENBCKYIO U IPOCKTHYIO IEATEIIbHOCT, KOTOpAsk UMEET CIEYIONe OCOOCHHOCTH:

1) menm W 3agadu THX BHUIOB JICATEIHHOCTH YYAIIUXCS ONPENENSIOTCS KaK WX JMYHOCTHBIMH MOTHBAMH, TaK U COLUAIBHBIMH. DTO
03HAYACT, YTO TaKas JCATECIHLHOCTh JIOJDKHA OBITh HAIpaBlIeHA HE TOJHKO HA TIOBBIIICHHE KOMIIETEHTHOCTU MOAPOCTKOB B MPEAMETHON o0nactu
OTIPENIEIICHHBIX YYC€OHBIX AUCIHUILINH, HE TOJIBKO Ha Pa3BUTHE UX CIIOCOOHOCTEH, HO ¥ Ha CO3JIaHKME MPOAYKTA, UMEIOIIEr0 3HAYUUMOCTh JIJISl IPYTHX;

2) y4eOHO-HcCcaeIoBaTeIbCckasi M MPOCKTHAsl JEATENIbHOCTh JOJDKHA OBITh OpraHM30BaHa TaKUM O0pa3oM, YTOOBI ydalluecs CMOTIIN
peain30BaTh CBOM MOTPEOHOCTH B OOIIEHUU CO 3HAYMMBIMHU, PEEPEHTHBIMH TPYIIAMU OJHOKIIACCHUKOB, yuuTened u T. A. CTpos pa3mIudHoro
poJia OTHOIICHHS B XOJC IICJICHANPABICHHON, MOUCKOBOW, TBOPYECKOH W MPOJYKTUBHOHN JIEATEIBHOCTH, MOJIPOCTKU OBIIAJCBAIOT HOPMaMHU
B3aMMOOTHOIICHUI C Pa3HBIMH JIIOJIbMU, YMEHHUSIMH IEPEXOUTh OT OJIHOTO BUAA OOIIEHUS K JPYroMmy, IPHOOPETAIOT HABBIKKM WHIMBUIYAIbHON
CaMOCTOSITEIILHOW Pa0OThI U COTPYIHUYECTBA B KOJUICKTUBE;

3) opraHuzanus y4eOHO-HCCICIOBATCIIBCKMX M TPOCKTHBIX pPAbOT MIKOJHLHUKOB O0OCCIICYMBACT COYCTAHHWE PA3IUYHBIX BHUIOB
MI03HABATEJILHOM JIEATENILHOCTH. B ATHX BHIAX JEATEIBHOCTH MOTYT OBITh BOCTPEOOBAaHBI MPAKTUYECKHU JIHOOBIE CHOCOOHOCTH MOJIPOCTKOB,
peaIM30BaHbI JINYHBIC IPUCTPACTUS K TOMY WIH HHOMY BUY JIESTCIILHOCTH.

3. OcHOBHOe coepKaHne MPOrpPaMMbl

BBeneHnue B acCTpOHOMMIO
ActpoHomust — Hayka o kocMoce. [lonstue Beenennoit. CtpykTypbl u Maciutadsl Beenennoil. Jlanékue riryOunsl Beenennoi

AcTpomerpust

3Be3aHoe Hebo. UTo Takoe co3pe3ane. OcHoBHBIE co3Be3ust CeBepHOro nonymapusi. HeGecHslil s5kBaTop 1 HEOECHBII MepUANaH; TOPU30OHTAJIbHBIE,
9KBAaTOpPHAJIbHBIE KOOPIMHATHI; KYJIbMUHAIIMK CBETHII. ['OpU30HTaNbHAs cUCTEMa KOOpIMHAT. DKBAaTOPUAIbHAS CUCTEMa KOOPAUHAT. DKIIMITHKA,
TOYKa BECEHHETO PaBHOJCHCTBUS, HepaBHOMepHOE ABrkeHre CoHna 1o sximnTike. CHHOIUYECKUN MECSII, Y3JI1bI IYHHOU OpOHTHI, TOYeMy
OpoHCXoaT 3aT™MeHus1, Capoc U mpeackazaHus 3aTMeHuil. ColHeuHoe 1 3BE3/THOE BpeMs, IYHHBIH U COJIHEUHBIH KaJleH1apb, FOJIMAHCKUH 1
TPUTOPUAHCKUN KAJICH1aPh.

Hebecnasi Mmexanuka

I'eonienTpuueckas u reauoneHTpuueckas cuctema mupa. OObsICHEHHE MEeTIe00pa3HOro ABMKEeHHS I1aHeT. Jloka3aTenbCTBa ABMKEHUS 3eMITH
BokpyT ComHna. ['oguunsiii mapamiakc 38€371. O600meénabIe 3aKkoHbl Kerepa u onpenenenue macc HeOecHBIX Ted. [lepBast u BTopasi KOCMHUECKHe
CKOPOCTH; ONITUMANIbHAS MONydJuunTr4deckas opouta KA k rutaneram, BpeMs oi€Ta K TiaHeTe

Crtpoenne CotHEeYHOH CHCTEMBbI
OTau4us TUTAHET 3eMHOM TPYMIBI U T1aHeT-TuranToB. opma 3emiid, BHyTpeHHEE CTpoeHne, aTMocdepa v BIMsIHUE TApHUKOBOTO 3¢ dexTa Ha
knumat 3emin. @opmupoBanue noBepxHoct Jlynsl. [Ipupoaa mpuaBoB U OTIMBOB Ha 3eMJie U UX BIUSHUE Ha IBIKeHUE 3eMin U JIyHBI.



IIponeccus 3eMHON OCH U IBHKEHUE TOYKHU BECEHHETO paBHOACHCTBUA. Pusnueckue cBoiictBa Mepkypus, Mapca u Benepsl. ccnenoBanus
IIJIAHET 3€MHOM Ipymibl KocMUuueckuMu anmnapatamu. Gusnueckue cpoiictBa IOnutepa, Carypna, Ypana u Hentyna. Bynkanunueckas
nestenibHOCTh Ha ciyTHUKe OnmuTepa Ho. [Ipupona konern Bokpyr miuaHeT-rurantoB. I inanersi-kapnuku. dusznueckas npupoia acTepou10B

u xomer; nosic Koiinepa u o6sako komer OopTa; nprupoaa MeTeopoB U MeTeopuToB. CoBpeMeHHbBIE MPeICTaBICHHS O TpoucxoxaeHnu ConHeuyHon
CUCTEMBI

AcTpodusuka u 3Bé31HAA ACTPOHOMUS

[TpuHIMn neicTBUS U YCTPOHCTBO TENIECKONOB, pepakTopoB U pedaekTopoB. Panuoreneckons! u paguonntepdepomerpsl. Onpenenenue
OCHOBHBIX XapakTepucTuk ConHua. CTpoeHue coiHeuHOM aTMocgepbl. 3aKOHBI U3Iy4eHus a0COITHO TBEPAOIO Tela U Temreparypa Gporochepbl
u msaTeH. [IposiBeHrne COMTHEYHON aKTUBHOCTHU U €€ BIMAHUE Ha KIUMat U Onocgepy 3emnu. Pacuér temneparypsl BHyTpu Conaua. TepmosiaepHblit
uctouyHuk sHeprun ConHia u nepeHoc 3uepruu BHyTpu Connua. HabmoneHus conHeuHslx HelTpuHo. OnpeeneHrne OCHOBHBIX XapaKTePUCTUK
3BE31. CriekTpanbHas kinaccupukanus 38E37. [lnarpamMmma «CIieKTp—CBETUMOCTBY U pactpeienenue 38E3/1 Ha Heil. CBsSI3b MacChl CO CBETUMOCTBIO
3BE3/1 INIaBHOU IOCIIEI0BATEILHOCTH. 3BE3/Ibl, KPACHBIE TUTaHThI, CBEPXTUTaHThI U Oesble Kapauku. OCOOCHHOCTH CTPOCHHUS O€bIX KapJINKOB U
npenen Yannapacekapa. Ilynbcapsl u HeliTponnsie 3BE31b1. [lonsaTue u€proii apipbl. HabmroaeHns 1BOMHBIX 3BE3/1 M ONpeieNIiCHHE UX Macc.
[Tynscupyromue nepemeHHsle 3BE31bl. Lledenanp! u cBsA3b neproa myJibcaluil co CBETUMOCTbIO Y HUX. HabimojaeMble IpOsiBIEHUS B3PbIBOB HOBBIX
U CBEpXHOBBIX 3BE3]1. CBOICTBA OCTATKOB B3pPHIBOB CBEPXHOBBIX 3BE3/. JKU3Hb 3BE37] pa3aIuuHO Macchl U €€ OTpajkeHUE Ha IarpaMMe «CIeKTp—
CBETUMOCTb». | 'paBUTALIMOHHBIN KOJIANC U B3pbIB 0€10T0 KapivKa B JBOWHOM CUCTEMe M3-3a MIEPETEKaHusl Ha HEro BELECTBA 3BE3/IbI-KOMIIaHbOHA.
['paBuTaLIMOHHBIN KOJIIAIIC s/Ipa MAaCCUBHOM 3B€3/1bl B KOHIIE €€ kU3HU. OLleHKa BO3pacTa 3BE3IHBIX CKOIICHUH.

MueuyHsblii IyTh

HabmtonaeMble XapakTepUCTUKH OTpaXkaTeNbHBIX U AM(Py3HBIX TymManHocTel. Pacnpenenenue ux Bosm3u mwiockoct ["anaktuku. CrnupanbHas
cTpykrypa ['anaktuku. Habmrogaemble cBoiicTBa ckomieHU U ux pacnpenenenue B ["anaktuke. Habmonenue 3a 1BrkeHuEM 3BE3]1 B LIEHTPE
["anakTuku B mHppakpacHslil Tesneckon. OeHKa Macchl U pa3MepoB YEPHOU ABIPHI 110 JBUKEHUIO OTAEIBHBIX 3BE3I.

I'anakTuku

Tunsl ranakTuk U ux cBoicTBa. KpacHoe cMelieHne 1 onpeaesieHne pacCTOsTHUM 10 ralakTHK. 3akoH Xa00:a. Bpalnienue ranakTuk U coiepikanue
TEMHOU MaTepuu B HUX. [Ipupona aktuBHOCTH ranaktuk. IIpupozna kBasapos. [Ipupoa CkomueHu U poiab TEMHOM MaTe€pUH B HUX.
MeXraJlakTH4eCKN ra3 U PEHTT€HOBCKOE U3JIy4eHUe OT Hero. Sfuencras CTpykrypa pacupeneneHus ['alakTuk u ckorieHui Bo BeenenHo.

Crtpoenue u 3BoJonus Beeennoi

CBs13b 3aKOHA BCEMUPHOT'O TATOTEHUS C MPEACTABICHUSIMHI O KOHEUHOCTH U OeckoHeuHocTH Beenennoit. oToMeTpryueckuii mapaaokxc.
Heo6xoauMocTs o011ieit Teoprur OTHOCUTEIIBHOCTH JJI TOCTPOeHUs Mojienu Beenennoit. CBsI3b CpeTHEN MIIOTHOCTH MaTepUN C 3aKOHOM
pacmmpeHus u reomerpueii Beenennoii. Pannyc u Bo3pact BeeneHHoi.

CoBpemeHHbIe IPO0JIEMBbI ACTPOHOMMH
Bxnan Témuoilt matepun B maccy Beenennoit. HaOmoieHne cBepXHOBBIX 3BE3]] B TaIEKUX FaIaKTHUKaX U OTKPBITHE YCKOPEHHOTO pacHIMpEeHust



Bcenennoii. [lpupoaa cuiibl BceMHUpHOTO OTTANKHBaHUs. HeBUIUMBIE CITyTHUKH y 3BE3/1. MeTo 1l 0OHApYKEHUS SK30ILIaHET. DK30IIAHEThI C
YCIOBUSAMH, OJaronpusITHBIMU AJIs )KU3HU. Pa3BuTHE NpeacTaBiIeHui O CyIlecTBOBaHUY KU3HU BO Beenennoii. @opmyna Jlpeiika u yncio
nuBwin3anui B ['amaktuke. IIoMCK CUTHAIOB OT BHE3EMHBIX IUBWIN3ALUHI U 110/1a4a CUTHAJIOB UM.

4, TemaTu4yeckuii NJIaH

Ne HaumeHnoBanue pasnenos, TeM Konnyecto | U3 HUX KOJI-BO BocnuraresibHbIe 3a1a4H
/1 4acoB JacoB,
OTBeJeHHBIX Ha
NPAKTHYECKYI0
4acTh U
KOHTPOJIb
(KOHTPOJILHBIX
pador)
1. BBeznenue B acTpOHOMUIO 1 Co3pnanue 01aronpusATHBIX YCIOBHH Il HPUOOPETEHHS
IIKOJIbHUKAMU OIBITAa CAMOCTOSITENILHOIO IPUOOPETEHHS
HOBBIX 3HAHHH, TMPOBEICHHS HAYYHBIX UCCIIETOBAHHM,
OTIBIT IPOEKTHOM J1€ATEIbHOCTH, BBIPAXKEHUSI COOCTBEHHON
TPpaXIAHCKOW MO3ULIHH.
2. ActpomeTpust 4 1 Co3pnanue 01aronpusTHBIX YCIOBHH /U1 IpUOOpETEHHS
MIKOJIbHUKAMH OTTBITa CAMOCTOSITETFHOTO TPUOOPETEHHSI
HOBBIX 3HAaHUH, NMPOBEICHMS HAyYHbBIX UCCIIETOBaHUM,
OTIBIT TPOEKTHOM JIEATEILHOCTH, BEIPAKEHUSI COOCTBEHHOU
IpaXJaHCKOM MO3UIIH.
3. Hebecnas MmexaHuka 4 1 Co3pnanue 01aronpusTHBIX YCIOBHH /U1 IpUOOpETEHHS
IIKOJIbHUKAMH OITBITa CAMOCTOSITETFHOTO TPUOOPETEHHSI
HOBBIX 3HAHUH, NMPOBEICHMS HAYYHBIX UCCIIETOBaHUM,
OTIBIT TPOEKTHOM JIEATEILHOCTH, BRIPAKEHUSI COOCTBEHHOU
IpakJJaHCKOM MO3UITIH.
4. Crpoenune ConHEYHON CUCTEMBI 6 Coznanue 01aronpusTHBIX YCIOBUM I IPHOOPETEHUS
IIKOJIbHUKAMH OTIbITa CAMOCTOSITENIbHOTO IPUOOPETEHHS
HOBBIX 3HAHWH, TPOBEICHHS HAYYHBIX UCCIIETOBAHHM,
OTIBIT IPOEKTHOM J1€ATENIbHOCTH, BBIPAXKEHUSI COOCTBEHHON
TpaXTaHCKOW MO3ULIHH.
5. | Actpodusuka 1 3BE3HAsE aCTPOHOMHUS 7 2 Co3pnanue 01aronpusATHBIX YCIOBHH /Ui IPpUOOpETEHHS

MIKOJIBHUKAaMU OITbITa CAMOCTOATCIIBHOI'O HpI/IO6peTeHI/I$[




HOBBIX 3HaHUH, NPOBEIACHUS HAyYHBIX HUCCIICJOBAHUN,
OIIBIT IPOEKTHOM J1€ATEIbHOCTH, BBIPAXKEHUSI COOCTBEHHON
I'PAKJAHCKOU ITO3ULIAH.

MuieuHbIi TyTh

Co3pnanue 01aronpusTHBIX YCIOBHH U1 IpUOOpETEHHMs
LIKOJIbBHUKAMHM OIbITA CAMOCTOSITEIILHOTO IPUOOPETEHNUS
HOBBIX 3HAHUH, IIPOBEJCHMS HAYYHBIX UCCIIEIOBaHUM,
OTIBIT IPOEKTHOM JIEATENILHOCTH, BEIPAKEHUSI COOCTBEHHON
I'PaXIaHCKOU IO3ULIMH.

TanakTuku

Co3nanue 01aronpHusTHBIX YCIOBHH U1 TPpUOOpETEHUs
IIKOJILHUKAMH OMBITa CAMOCTOSATEILHOTO IPHOOPETEHNUS
HOBBIX 3HAHWH, TMPOBEICHHS HAYYHBIX UCCIIETOBAHHM,
OIIBIT MPOEKTHOM JIEATEIILHOCTH, BBIPAKEHHSI COOCTBEHHOM
rPaXIaHCKOW MO3ULIHH.

Crtpoenue u 3Bomonus Beenennoit

Coznanue 01aronpusTHBIX YCIOBHM ISl MPUOOPETEHUS
IIKOJIbHUKAMHU OIbITA CAMOCTOSATEIBLHOTO IPUOOPETEHNUS
HOBBIX 3HaHUH, MPOBEJACHUS HAYYHbIX HCCIIEJOBAHUM,
OIIBIT IPOEKTHOW JESATENIbHOCTH, BHIPAYKEHUSI COOCTBEHHOM
I'PaKJAHCKOW MTO3ULINH.

CoBpeMeHHbIe TPOOIEMbI ACTPOHOMHUH

Co3nanue 01aronpHUsATHBIX YCIOBHH I IPUOOPETEHHS
IIKOJIFHUKAMHU OTBITa CAMOCTOSTEILHOTO MMPUOOPETEHUS
HOBBIX 3HaHI/II\/’I, MMPOBCACHNA HAYYHBIX I/ICCJ'[G)IOBaHI/II\/'I,
OTIBIT MPOEKTHOW JeSTENbHOCTH, BEIPAXKEHUSI COOCTBEHHON
TPpaXIAHCKOW MO3ULIHH.

10.

Hrorosoe nosropenue

Hroro
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