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PABOYASA ITPOI'PAMMA

npeaMera «ACTPOHOMMS

g kitaccos: 11

34 gyaca

Pabouas mporpamma no npeamery «ActpoHomusi» s 11 KiaccoB cocTaBiieHa B
COOTBETCTBUM ¢ DefepalibHbIM I'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
COO u Ha OCHOBE MPHUMEPHOM pabouell MPOrpaMMOM MO MPEAMETY ACTPOHOMHS.
bazoBsiit ypoBenb: o pea. B. M. Hapyruna. M.: [Ipocsemienue.



[osicHuTeIbHASA 3aNIUCKA
Pabouas mporpamma 1o acTpOHOMHUU COCTaBJI€Ha B COOTBETCTBUU C:

o mnucbMOM MwuHHCTepcTBa 00pa3zoBaHuss U Hayku PD ot 20 utons 2017 r. Ne TC-
194/08 "O6 opranuzaiuu u3ydeHus yueoHoro npeamera "Actponomus';

o TIpuUMepHON pabouelt mporpamMmol mo mpeametry (ActpoHomusi. Metoaumdeckoe
nocobue 10-11kmaccel. ba3oBwiii ypoBeHB: yuel. MMocoOue g yUHUTeNIeH
ob1eo6pazoBar. opranuzanuii / moxa pea. B. M. Yapyruna.—M.: [IpocBemienue.

KonnuecTBo yacoB, OTBOAUMBIX Ha U3yUYEHHUE npeamMera: 34.

Mogenb npenogaBanus: 1 4 B Hegemto B monyroausix 10 u 11 kmaccos.
Y4eOHO-MeTOAMYECKOE U MATEPHAIBbHO-TEXHHUYECKOE o0ecrieueHne
o0pa3oBaTeIbHOIO Mpouecca
Y4eOHO-METOANYECKUN KOMIUIEKT, UCTIONB3YEMBIN MPH peann3anuu padbodel mporpaMMsl:

1. Yapyrun B. M. Actponomus. 10-11 xmaccel: yueO. st oOmieoOpas3oBar.
opranuzanuii: 6a30oBsiif ypoBens / B. M. Uapyrun.—M.: [IpocBemenue, 2018.

2. Actponomusi. Meroguueckoe mnocobue: 10-11kmaccel. ba3oBeiii ypoBeHb: yueO.
nocoOue JJ1s yuurtesnen oomeoopa3oBat. opranuzanuii / moj pea. B. M. Uapyruna.—
M.: ITpocBemienue, 2018.

Jlureparypa:

1. Sxuo I'. C. Habmronenus u npakTuieckue paboThl IO aCTPOHOMHHU B CPEAHEH IITKOJIE.
— M.: IIpocsenienue.

2. Manaxosa I'. U., Crpayr E. K. [Ilunaktuueckuit matepuain no actponomun: [locooue
s yanrensa. — M.: IIpocsenienne.

3. JleswraHn E. 1. Ilumaktrika actpoHomun. — M.: DauTopuall.

4. Kymukosckuii I1. I'. CrpaBounuk nooutens actpoHomuu / nop pea. B. I'. Cypauna.
— M.: Dauropuani.

5. Ilepensman . 1. 3anumarensHas actponomus. — M.: BAIL

6. Kmumummn U. A. Dnemenrtapuas actponomus. — M.: Hayka. I'n. pen. ¢us.-mart.
JIUT.

7. BoponmnoB-BenbsimuuoB b. A. Odepku o Beenennoit. — M.: Hayka. I'n. pen. ¢wus.-
Mar. JIuT.

DJeKTPOHHBIE 00Pa30BaTEIbHBIC PECYPCHI:
1. http://www.astronet.ru — Poccuiickast ActpoHomuueckas CeThb
2. http://afportal.kulichki.net/ — caiit yuurens Qu3MKH W ACTPOHOMHH BBICIICH
kareropuu ['pabuesuua B. .

3. http://myastronomy.ru/ —  caiitr  mpemomaBaTelis  aCTPOHOMHH,  KaHAWJATa
nenarornueckux Hayk IllaTosckoi H. E.
4. http://www.gomulina.orc.ru/ —  caidit  yuutens  QU3MKH W aCTPOHOMHUH

I'omynuunon H. H.

5. http://college.ru/astronomy/course/content/content.ntml — Ortkpeitas AcTpoHOMUS
2.6

6. https://www.roscosmos.ru/ — caiit TocyAapCTBEHHOUM KOPIIOPAIMH MO0 KOCMHYECKOU
nesrenbHOoCTH PockocMmoc

7. http://www.galactic.name/ — actponomuueckuii moptai "Mms [amakTiku"

. http://www.walkinspace.ru/ — mopran "IlyremecTBue B kocmoc"

9. https://www.uahirise.org/ru/ — pycckosi3praHas Bepcus mpoekra "Mapc 6e3 rpanui’”

10. http://stars.chromeexperiments.com/ — BupTyasibHasi 3KCKypcus o Becenennoit

11. https://www.nasa.gov/ — odunmansHblii caidT HamuoHaNbHOTO YIpaBJICHUS TIO
a’pPOHABTUKE M UCCIIEIOBAHNIO KOCMUYECKOTO IIPOCTPAHCTBA
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12. bubnuoTeka SIEKTPOHHBIX HArMAAHBIX mocobuit "Actponomus 9-10", OOO

"®u3ukon", 2003

13. Stellarium 0.17.0 — anextponnsiit manetapuii (http://stellarium.org/ru/)
Texuudeckue cpencTBa 00yUSHNUs, HATJISIIHBIC TTOCOOHS:

o U A wWN

TCO (IIK, MyabTUMEAUINHBIN IPOEKTOP, FKPaH)
Mopens HeOecHOH chephl.
KoMIuieKkT mogBMKHBIX KapT 3BE3THOTO Heba.
['no6yc 3emuu.
I'noGyc JlyHsr.
[IIxonBbHBIN ACTPOHOMHUYECKUN KaJIEHAAPb.
Ilnanupyembie pe3yJbTAaThl 0OCBOEHHA Kypca

JINMYHOCTHBIMH pe3yiibTaTaM OCBOCHUS aCTPOHOMUWH ABJIAIOTCA:

YMEHHE YIIPABIATh CBOEH ITO3HABATEIBHON AEATEIBHOCTHIO;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30OBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
OPOTSHKEHUH BCEH JKM3HM, CO3HATENbHOE OTHOIICHHE K HEMPEPHIBHOMY
o0pa30BaHMIO KakK YCIOBHUIO YCIEUIHOW Mpo(ecCHOHATIbHOM U OOIEeCTBEHHOU
JESITeIbHOCTH;

YMEHHE COTPYAHUYATh C B3POCIBIMU, CBEPCTHUKAMHU, JETHbMHU MIIQJIIIETO BO3pacTa B
oOpa3oBaTeNbHOM, Yy4yeOHO-UCCIENOBATENbCKOM, IPOEKTHOM M JpYyrux BUAaX
JESITeIbHOCTH;

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH; OCO3HAaHHE 3HAYUMOCTH HAyKH, BIQJCHHUA JOCTOBEPHOM
uH(pOpMaIei 0 mepeaoBhIX JOCTHKCHHUSIX U OTKPBITUSIX MUPOBOI U OT€YECTBEHHON
HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPA U OOIIECTBA;
TOTOBHOCThH K HAyYHO-TEXHHYECKOMY TBOPUECTBY;

9yBCTBO TOPJIOCTH 32 OTE€UECTBEHHYIO KOCMOHABTUKY, TYMaHU3M;

MOJIOKUTEIHHOE OTHOIIECHUE K TPYAY, LIeNeyCTPEMIEHHOCTD;

AKOJIOTMYECKAsl KyJIbTypa, OEpeKHOE OTHOIIEHHE K POAHOW 3eMJiie, MPUPOIHBIM
6orarctBam Poccun, Mupa u KocMoca, IOHUMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE
IPUPOJIHBIX PECYPCOB U pa3yMHOE MPUPOI0INOIB30BaHNUE.

MerarnpeaMeTHbBIMU pe3yJIbTaTaMU OCBOCHUSI ACTPOHOMUU SIBJISIFOTCS :
OCBOCHHE pe2)IsimUGHbIX YHUBEPCATbHBIX YU€OHBIX JIEHCTBUIA:

1.

CaMOCTOSTEIILHO ONPEICTISATh IIEIU, CTABUTh K (DOPMYITMPOBATh COOCTBEHHBIC 3a1a4H
B 00pa30BaTEIIbHON JICATCIIPHOCTH M )KH3HCHHBIX CUTYaIIHsIX;

OIICHUBATh PECYPChI, B TOM YMHCJIC€ BpEeMs U JAPYrue HEMaTepUAIIbHBIE PECYpCHI,
HEO0OXOAMMBIE JUIsl TOCTUKEHUS TOCTABICHHON paHee LelIH;

COITOCTABJISITh MMCIOIIMECS BO3MOKHOCTH M HEOOXOIMMEIC I JOCTHIKCHHMS ICIIH
pecypcesl;

OTIPENICNIATh HECKOJIBKO MYTEH TOCTHXKEHHS TOCTaBICHHOMN LIEJH;

3a/1aBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOXHO ONPEACNIUTh, YTO IIEJIb
JIOCTUTHYTA,

CONIOCTABIISATh TMOJYYEHHBI pe3ynbTaT AEATEIbHOCTA C IOCTABJICHHON 3apaHee
LICJIBIO;

OCO3HABaTh IIOCICACTBHS JIOCTHIKCHHUS IIOCTABIICHHOM IEIU B JCITEIBbHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIHNX JIFOJIEH;

OCBOCHUE NO3HABAMEIbHHIX YHUBEPCATBHBIX YIEOHBIX JEHCTBHIA:

KPUTUYECKU OIEHUBATh U MHTEPIPETUPOBATH MH(DOPMAITUIO C Pa3HBIX MMO3UIIHIA;
pacno3HaBath U (PUKCHPOBATH MPOTUBOPEUNS B MHPOPMALIMOHHBIX HCTOYHUKAX;
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WCIIOJIH30BATh PA3JIMYHBIE MOJIEITHHO-CXEMATHIECKUE CPEICTBA JIJISI TIPEICTABIICHUS
BBISIBIICHHBIX B HH(OPMAIIMOHHBIX UCTOYHUKAX MPOTHBOPCUUH;

OCYIIECTBIISITh Pa3BEPHYTHIH WHPOPMAIMOHHBIN TMOUCK W CTaBUTh HAa €ro OCHOBE
HOBbIE (yueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;

MCKaTh U HAXOJIUTh O0OOIIEHHBIE CIIOCOOBI pEIICHHMS 3a/1a4;

PUBOJUTH KPUTHUECKHE apTYMEHTHI KaK B OTHOIICHHH COOCTBEHHOTO CY)KIICHUS,
TaK U B OTHOIIICHUH JCUCTBHUU U CYXIACHHUI JPYTrOro YeIOBEKa;

aHAIM3UPOBATH M MIPEOOPa30BHIBATH IPOOIEMHO-TIPOTUBOPEUNBEIE CUTYAIlUH;
BBIXO/IUTH 32 PAMKH y4eOHOTO MMPEMETA U OCYIIECTBIISTH IeJICHATTPABICHHBIH TTONCK
BO3MOKHOCTH IIIUPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBHS;

BBICTpaWBaTh HWHAWUBUIYAIBbHYIO OOpa30BAaTCIbHYIO TPACKTOPHIO, YUYWUTHIBAs
OTPaHUYCHHS CO CTOPOHBI IPYTUX YIYACTHUKOB U PECYPCHBIC OTPAHIYCHUS,
3aHUMAaTh Pa3HBIC MO3WIMKM B TIO3HABATEILHON NESITEIBHOCTH (OBITH YUEHUKOM U
yuanteneM;  (GOpMyaupoBaTh  0Opa3OBAaTENbHBIA  3ampoC W BBITIOJHATH
KOHCYJIbTATHBHBIC (DYHKIIMH CAMOCTOSTEIIBHO; CTABUTH MPOOJIeMy 1 paboTaTh HaJ €€
pelIeHreM;  YIpaBisTh COBMECTHOW  TO3HABATEIBHOM  JEATEIBHOCTHIO U
MOTYUHSATHCS );

3. OCBOCHUE KOMMYHUKAMUBHHIX YHUBEPCATBHBIX yU€OHBIX JCHCTBUM:

OCYILIECTBIIATH JEJIOBYI0 KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMMU, TaK U C B3POCIBIMU
(xak BHYTpH 00pa30BaTeIbHON OpraHU3aIuy, TaK U 3a € mpeaeaamMu);

IIPU OCYIIECTBICHUU TPYIIIOBOM pabOThI OBITh KaK PYKOBOAMUTENIEM, TaK U WICHOM
MPOEKTHOW KOMaHJbl B pPa3HbBIX poOJAX (TEHEpaTOpPOM HJEH, KPUTHUKOM,
WCIIOJIHUTEJIEM, TPE3EHTYIOIIUM U T. 11.);

Pa3BEPHYTO, JIOTUMHO M TOYHO HM3JIAraTb CBOIO TOYKY 3PEHHUS C HCIOJB30BAHHEM
aJIeKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(QJIMKTOIEHHbIE CUTyallud U MpPeaoTBpaIllaTh KOHPIUKTHI 10 UX
aKTUBHOMU (pa3bl;

COrJIacOBBIBaTh MO3UIMU UWIEHOB KOMaHIbl B mpouecce padoThl HaJa oOIUM
IPOYKTOM (pEIIeHUEM);

MPECTaBIATH MyOJIMYHO PE3yIbTaThl MHAUBUAYAJIBLHON U TPYIIOBOMN JAESITEIHHOCTH
KakK repej 3HaKOMOW, TaK U MEPE] HE3HAKOMOM ayJIUTOPUEH;

noa0upaTh MapTHEPOB JUISl JEIOBOM KOMMYHHKAIIMM, MCXOIS M3 COOOpaKeHUi
PE3yJIbTaTUBHOCTU B3aUMOJICUCTBUS, @ HE JIMYHBIX CUMITATHH;

BOCIIPUHUMATh KPUTHYECKUE 3aMEUaHUs KaK PECYypC COOCTBEHHOTO Pa3BUTHS;
TOYHO U EMKO (POPMyYIMPOBATH KaK KPUTUYECKUE, TAK U OJOOPUTEIIbHBIC 3aMECUaHUs
B aJpec APYrux JIojed B paMKax JeJIOBOM M 00pa3oBaTelbHOW KOMMYHUKAIWU,
u30eras Mpu 3TOM JTUYHOCTHBIX OIEHOYHBIX CYKICHUM.

[IpeameTHBIMU pe3yibTaTaMU OCBOCHUSI ACTPOHOMHH HAa 0230BOM YPOBHE SIBJISIFOTCSI:

c(hOpMUPOBAHHOCTh MPEACTaBICHUM O CTpOoeHUH COJIHEUHOW CUCTEMBI, IBOJIOINU
3BE311 U BeeneHHoM, mMpoCTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHol;
MOHUMAaHME CYIIHOCTU HaOJt01aeMbIX BO BeeeHHOH sSIBJICHMI;

BJIAJICHUE OCHOBOIIOJIATAKOIIMMHU ACTPOHOMHUYECKHUMU TOHSATUAMHU, TEOPUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMHU, YBEPEHHOE IIOJIb30BAHUE ACTPOHOMHUUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

c(hOpPMHUPOBAHHOCTh TPEACTABICHUNA O 3HAYEHUU ACTPOHOMHUHU B TPAKTUUYECKOUN
NEATENBHOCTH U TAIBHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH;

OCO3HaHUE POJIM OTEUECTBEHHOM HAYKHU B OCBOEHHUH U HCIIOJIb30BAHUU KOCMUYECKOTO
IPOCTPAHCTBA U PA3BUTHS MEKIYHAPOIHOTO COTPYIHUYECTBA B ATOU 00JIACTH.



Coaep:xanue Kypca

Brenenue B actpornomuto (1 4)
Crpoenne u macmradbl Becenennoit. Kakue Tena 3amomnnsitor Beenennyro. KakoBbl ux
XapaKTepHbIE pa3Mepbl U paccTosiHug Mexay HumH. Kakue Qusnueckue ycnoBus
BCTpeyYaroTcs B HUX. Beenennas pacmupsiercsi. CoBpeMeHHbIe MeTo1bl Ha0moeHui. ['ae u
Kak paboTaloT camble KpPYIHBIE ONTUYECKHE TeliecKombl. Kak acTpOHOMBI HCCIEIYIOT
raMMa-u3inydeHne BceneHHoil. UTo yBuIenM TpaBUTAIMOHHO-BOJIHOBBIE U HEUTPHUHHBIC
TEJIECKOTIBI.

Actpometpus (5 )
3Bé3aH0e HeOo. Co3Be3nusi ceBepHoro nosymapusi. HaBuranmonneie 38E31bl1. [[BrkeHne
Comnnua no sxnuntuke. [lerneoOpasHoe neumxenue mianeT. HeOGecHsli 5kBaTOp M HEOECHBIIM
MepuaraH. DKBaTOpUaibHas U TOPU30HTAIbHAS CUCTEMA HEOECHBIX KOOpanHaT. Buaumoe
ABUKeHHe HeOecHbIX cBeTwi. IleTneoOpa3Hoe NBHKEHHE TUIAHET, MOMSATHOE M MPAMOE
IBIKEHUE IUIAHET. DKJIMNTUKA, 30[UMaKalibHblEe co3Be3nus. HepaBHOMepHOE IBHKEHHE
Connua no sximuntuke. /[prxenue JIynsl. a3l JIyHbI 1 CHHOIMYECKUAN MECSIL, YCIOBUSA
HACTYIUICHUSI COJHEYHOTrO M JYHHOrO 3aTMEHHWU. [IpUYMHBI HACTYIUIEHUS COJHEYHBIX
3armenuil. Capoc U Npejcka3aHus 3aTMEHMI. Bpems u kaneHaaps. 3BE3HOE U COTHEYHOE
BpeMsl, 3BE3AHBIN U TPONUYECKUM I'0fl. Y CTPOMCTBO JIYHHOIO U COJHEYHOIO KajleHIaps,
po0JIeMBbl UX corjacoBaHus. KOMuaHCKUi U TPUTOPUAHCKUN KaJeHAApU.

HebGecnas mexanuka (3 4)
IIpeacraBnennss o crpoeHnH COJHEYHOM CHUCTEMBl B AHTHYHBIE BpEMEHAa M B
CPEAHEBEKOBBE. ['enmoneHTpuyeckas cucreMa MHpa, J10Ka3aTelIbCTBO BPALECHUS 3EMIIHU
Bokpyr ConHua. [lapannakc 3B€31 U onpeaeneHne pacCTOAHUS 10 HUX, napcek. OTKpbITHE
N.Kennepom 3akOHOB ABWKEHMS IUIaHET. OTKPBITHE 3aKOHA BCEMHUPHOTO TATOTEHHUS U
0000mEnnbie 3akoHbl Kemnepa. Omnpenenenue Mmacc HebecHbix Ten. Kocmuueckue
ckopocTu. PacuéTel nepBoit U BTOpOM KOCMUYECKOW CKOPOCTH U UX (PU3UYECKUN CMBICIL.
[Tonér FO.A. I'arapuna Bokpyr 3eMiid Mo KpyroBoil opoute. MeXIlaHeTHbIC TIEPENIETHI.
[TonsiTe onNTUMANBEHONW TPACKTOPUU TOJNETA K IUIaHETE. Bpems monéra K IUIaHeTe U JAaThl
ctaptoB. Jlyna u e€ BnusHue Ha 3emutro. JIyHHBINH penbed u ero npupona. [IpunuBHoe
B3aumojiericteue mexay Jlynoi m 3emu€il. Ynanenue JIyHbl oT 3emiM U 3aMmedJi€HUE
BpatieHus 3emin. [Ipeneccus 3eMHOM OCH U MpeIBapEeHUE PaBHOICHCTBUIM.

Ctpoenue comHeuHOU cucteMsl (7 9)
CoBpemennbie npeactabieHus o ComHeunoit cucteme. CoctaB COJHEYHOH CHCTEMBI.
[1maHeThl 3eMHOU TPYIIBI U TUIAHETHI-TUTAHTHI, UX MPUHIUIIHAIBHBIE paznuuus. O6ako
komeT Oopta u [osic Konniepa. Pazmeps! Tein contaeunol cuctemsl. [Imanera 3emms. @opma
u pasMepsl 3emiu. BuyrpenHee crpoenune 3emiuu. Ponb mapHukoBoro s¢dexra B
dbopmupoBanun kiuMara 3emud. Mccnemoanust Mepkypusi, Benepsl m Mapca, ux
cxoxecThb ¢ 3eMinéil. Bnusinue nmapuukoBoro 3¢dekxra Ha kaumat 3emau u Benepsl. EcTb
7Y KU3Hb Ha Mapce. DBostroniust opOuT cnyTHUKOB Mapca ®doboca u Jleiimoca. [lnaneTsi-
rurantbl. Pusznueckue cpoiictBa IOmurepa, CarypHa, Ypana u Hentyna. Bynkanndeckas
nearenbHOCTh Ha cryTHuke HOmurepa HMo. Ilpupoma konen BOKPYTr IIAHET-TUTAHTOB.
[Inanersl-kapauku U ux cBodcTtBa. Manbie Tena ConHeuHol cucteMbl. [Ipupoma u
ABMKeHHne actepousioB. Crienndurka ABMXKEHUS TPYII acTepousioB TposiHLEB U ['pekos.
[Ipupona u nBwxkenue xomeT. Ilosic Kodimepa m Ob6mako xomer Oopra. Merteopsl u
MereopuTsl. [Iprpona nagaroniux 38€3/11, METEOPHBIE IOTOKH U X paJuaHThl. CBs3b MEKIY
METEOPHBIMU TOTOKaMU M KomeTamu. lIpupona KaMEHHBIX M HKEJIE3HBIX METEOPHUTOB.
[Ipupoaa METEOPUTHBIX KPAaTEPOB.

Actpodusuka u 3B€31Hast acTpoHoMus (7 9)



MeTtoapl acTpoU3NUECKUX HCCIEIOBAaHUN. YCTPONUCTBO U XapaKTEPUCTHKU TEJIECKOTOB
pedpakTopoB U PEPIEKTOPOB. YCTPOHUCTBO PATUOTEIECKONOB, PaAHMOUHTEP(HEPOMETPHI.
Connue. OcHoBHble XxapakTepucTuku ConHna. OmnpeneneHue Macchl, TEMIEpaTypbl U
xumuyeckoro cocrtaa Connia. Ctpoenue coHeuHoit arMmocdepsl. ColHeuHas akTUBHOCTD
u e€¢ BiugHHe Ha 3emumo u 6uochepy. Buyrpennee crpoenne Conuua. Teopernueckuit
pacuér temnepaTypsl B nieHTpe CoisiHLa. SInepHbIi UCTOYHUK HEPTUH U TEPMOSACPHbBIC
peakuuu CUHTE3a TENUs U3 BOJOpPOJa, NEpeHoCc 3Hepruu u3 neHtpa ConHua Hapyxy,
KOHBEKTHBHas 30Ha. HeHTpUHHBIN Teneckon U HabIoAeHus TOoToKa HeUTpuHO oT CouHIla.
OrnpeneneHue OCHOBHBIX XapaKTEPUCTUK 3BE3N: MacChl, CBETUMOCTH, TEMIIEPATypbl U
XUMHUYECKOro coctraBa. CriekTpayibHasi Kiaccuukaius 3BE3M U €€ (pU3NYECKUE OCHOBBI.
Jluarpamma "CHEKTpajbHBIA KJACC-CBETUMOCTB' 3BE3, CBSI3b MEXKAY Maccol u
CBETUMOCTBIO 3BE&31. BHyTpeHHee cTpoenue 3BE3n. CrTpoeHHe 3Be3/bl TJIABHOU
nocyenoBaTeabHOCTH. CTpoeHue 3BE3]] KPacHBIX T'MIAHTOB M CBEPXTUraHToB. CTpoeHHe
3BE37 OenbIX KapJIMKOB M TMpeaen Ha ux maccy — mpenen Yanapacekapa. [lymecapsl u
HEUTpOHHBIE 3BE3nBI. [Ipupona 4€pHBIX Oplp M MX mapamerpsl. /[BOWHBIE, KpaTHbIE U
nepeMeHHble 3BE3bl. HaOmrogenust JBOMHBIX M KPAaTHBIX 3BE3/1. 3aTMEHHO-TIEPEMEHHbIE
3BE3abpl. OmpeneneHne macc JBOMHBIX 3BE3A. llynmbcupyroniue mnepemMeHHblE 3BE3NBI,
KpUBblEe M3MEHEHMs Orecka medeua. 3aBUCUMOCTh MEXKIY CBETUMOCTBIO U IEPUOIOM
nynscauil y uedeun. Llepennpr — masku Bo BceneHHOHM, MO KOTOPBIM OIPENEISIIOT
pacCTOsHMA [0 JNAIEKUX CKOIUICHUM M TrajakTuK. HoBble M CBEpXHOBBIE 3BE3MBI.
XapaKkTepUCTUKH BCHBIIIEK HOBBIX 3BE31. CBSA3b HOBBIX 3BE3J] C TECHBIMHU JBOWHBIMU
CUCTEMaMH, COJEpXKaIMMH 3Be3Ay Oenblii kapiuk. Ileperekanue BemecTBa W sAECpPHBINA
B3pbIB Ha IMOBEPXHOCTU Oenoro Kapiauka. Kak B3pbIBAIOTCS CBEPXHOBBIE 3BE3[BI.
XapaKTepuCTUKN BCHBIIIEK CBEPXHOBBIX 3BE37. ['paBUTAMOHHBIA KOJUIanc Oenoro
Kapauka ¢ Maccol YaHapacekapa B COCTaB€ TECHOM JBOMHOW 3BE31bl — BCIIBIIIKA
cBepxHOBOM [ Tuma. B3pbhlB MacCMBHOW 3B€31bl B KOHIIE CBOEH HBOJIOIWHA — B3PbIB
ceepxHoBoi II Tuma. HaOGmroneHue ocTaTKoB B3pPHIBOB CBEPXHOBBIX 3BE3/. DBOJIOLMS
3BE3M: POXKICHUE, KU3Hb U CMEPTh 3BE3A. Pacd€T mpoTOIKUTENBHOCTH KU3HHU 3BE3N
pa3sHOM MAacChl Ha TJIABHOW IIOCJIEAOBATENbHOCTU. llepexon B KpacHbIE TUraHTBl U
CBEpPXTUIaHThl TOcie ucdeprnanus Bojopoaa. CIOKOWHAs 3BOJNIOLUS MaJOMACCHUBHBIX
3BE3/T U TPABUTAIMOHHBIN KOJIIATIC ¥ B3pPHIB C 00pa30BaHUEM HEUTPOHHOW 3BE3/bI WIIU
YEpHOUM JbIpbl MAacCUBHOM 3Be3abl. OmpenelieHHe Bo3pacTa 3BE3AHBIX CKOIUICHHN U
OTZEJIBHBIX 3BE3]1, IPOBEPKA TEOPUHU DBOJIIOLIUH 3BE3.

Mneunsiit [1yTs (3 4)
I'a3 u neue B ['anmaktuke. OOpa3oBaHHE OTpaKaTE€NbHBIX TyMmMaHHOCTeW. I[IpuuuHbI
cBeueHus qud@y3Hbix TymanHocTel. KoHieHTpalys ra3oBbiX U MbUIEBBIX TYMaHHOCTEHN B
lNanaktuke. PaccessHHble W IIapoBble 3BE3AHBIC CKOIUICHUs. HaOmromaembie CBOMCTBa
paccestHHbIX 3BE3AHBIX CKoruieHWH. HalOmromaemple CBOMCTBA IMIAPOBBIX  3BE3MHBIX
CKOIUIeHMU. Pacrmipenenenne ©  XapakTtep JABWKEHHUS CKOIUICHMM B [ alakTuke.
Pacnipenenenue 3BE3/1, CKOIUIEHUH, ra3a U nbuik B ['anaktuke. CBepXMaccUBHAsI 4y€pHas
neipa B nieHTpe ["amakTuku u kocmudeckue ayun. MH(pakpacHble HaOTIOAECHUS TBUKEHUS
3BE3[ B IIeHTpe ['ajakTuKu 1 oOHApyKEeHUE B IeHTpe ['aJakTUKN CBEPXMAaCCUBHOM YEPHOU
IeIpbl. Pacy€T mapameTpoB cBEpXMAacCUBHOW 4E€pHOM JbIpbl. HaOmroaeHus KOCMUYECKHUX
JIy4E€N U UX CBA3b C B3pbIBAMU CBEPXHOBBIX 3BE3].

lNanaktuku (3 4)
Knaccudukanusa ramaktuk mo ¢opme W KamepToHHas nuarpamma Xabo6ma. CBoiicTBa
CIIMPAJIbHBIX, JUTMITUYECKUX U HEMPABUJIbHBIX rajJakThuk. KpacHoe cmenienue B ciekrpax



rajJlakTUK ¥ OMpEJeNIeHne paccTOsHUsA 10 HHUX. 3akoH XaOOma. BpamieHue rajiaktuk u
TEMHAasi MaTepus B HUX. AKTUBHbBIC TaJaKTUKK U KBa3apbl. [Ipupoaa akTHBHOCTH rajakTHK,
paavoraiakTUKU U B3aUMOJCHCTBYIONIME TalakTUKU. HeoObIuHbIe CBOMCTBAa KBa3apoB, UX
CBS3b C sJ[paMU TAJIAKTUK U aKTUBHOCTBHIO YEPHBIX JbIp B HUX. Halmtomaemble cBOMCTBa
CKOIUICHHM  TaJlaKTUK, PpEHTTCHOBCKOE  W3JIy4yeHHe, Temmeparypa M  macca
MEXTaJJaKTUUYEeCKOT0 Ta3a, HEOOXOJUMOCTh CYIIECTBOBAaHHMA TEMHOM Marepuud B
CKOIUICHMSIX rajakTuk. OIlleHKa Macchl TEMHOM MaTepuu B CKOIUIEHUAX. fdencras
CTPYKTYypa paclpeie]ICHUs TraJJaKTUKHA CKOTUJIIEHUI TalaKTHK.

Crpoenue u 3Bosorus Beenennoit (2 u)
Koneunocts n OecKOHEUYHOCTh BceneHHONW — mapaloKChl KJIACCHUECKOW KOCMOJIOTHH.
3aKOH BCEMHPHOIO TATOTEHHMS M NPEACTABICHHUS O KOHEYHOCTH U OECKOHEYHOCTHU
BcenenHoil. @OTOMETpUYECKMI MAapajoKC W MPOTHUBOPEUYUS MEXKIY KIACCUYECKUMU
MPEACTABICHUSIMU O CTpoeHUW BceenenHoit u  HaOmomeHusmu. HeobxommmocTtsb
MPUBJICYCHHsS] OOLIEH TEOPUU OTHOCHUTEIBHOCTH I MOCTPOEHUS MOJENH BceneHHOM.
CBsi3b MEX]ly TEOMETPUUYECKUX CBOMCTB MPOCTpAaHCTBA BceneHHoil ¢ pacnpeneieHueM u
NBIDKEHUEM MaTtepud B Heil. Pacmmpsiromasics Bceenennas. CBsi3b CpellHEH IUIOTHOCTH
MAaTEepUH C 3aKOHOM PacCIIMPEHUS U TEOMETPHUUECKUMHU cBOoMcTBamu Beenennoit. EBkinuaoBa
U HeeBKINMJ0Ba reoMerpust Beenennoil. Onpenenenue paauyca U Bo3pacta BceeneHHOM.
Mopens "ropsiueit Beenennoit" u penukroBoe uzinydeHue. OOpa3oBaHHE XUMHUYECKUX
aneMeHToB BO Bceenennoil. O0umnue renust Bo BeeneHHoil 1 He06X0IMMOCTh 00pa30oBaHMs
€ro Ha paHHMX JTanax sBomonuu Bcenennoil. HeoOXoauMocTh HE TOJNBKO BBICOKOM
IJIOTHOCTH BEIIECTBA, HO M €ro BBICOKOW TEeMIEpaTypbl Ha PaHHHUX 3Talax >3BOJIOLUN
Bcenennoil. PenukToBOo€ M3IIydeHHE — U3ITy4YEHUE, KOTOPOE OCTajJoCh BO BceneHHOU oT
rOpsSiYEro M CBEPXIUIOTHOTO COCTOSIHUS MAaT€pUU Ha PaHHUX dTalax >KU3HU BceneHHOM.
HaGnrogaembie CBOICTBA PENMKTOBOrO W3iydeHHs. [louemy HEOOXOOUMO NpHUBJIEUEHUE
00111e# TEOPUU OTHOCUTEIBLHOCTH ISl TOCTpOSHUs Moiesiu BeeneHHOoM.

CoBpeMeHHbIe TPo0IeMbl aCTPOHOMUU — 3 U
YckopenHoe pacmvpenue Beenennoit v TéMHast sueprusi. HaOnroaeHust CBEpXHOBBIX 3BE3]T
I Tuma B nman€ékux rajakTUKaX M OTKPBITUE YCKOPEHHOro pacmupeHusi BceneHHOM.
OTKpbITHE CHIIBI BCEMUPHOTO OTTAJIKMBAaHUSA. TEMHasi HEprus U €€ BIWSIHUE Ha MaccCy
BcenenHoit nmo Mepe e€ pacmmpenusa. Ilpupona cuiibl BeceMupHOro oOTTankuBaHMSL.
OOnapyxeHue IUJIaHET BO3Jie Apyrux 3BE€34. HalOmtoneHus 3a [BMXKEHUEM 3BE3N U
ONpPENEIECHUS] MACC HEBUIMMBIX CIYTHHKOB 3BE3Jl, BO3MYIIAKOUIUX UX MPSMOJIMHEHHOE
ABUKeHHe. MeTtonbl OOHapykeHHsl 3k30IutaHeT. OleHKa YCIOBUM Ha MOBEPXHOCTAX
sk3omianeT. [Touck 3k301IaHeT ¢ KOMPOPTHBIMH YCIOBUAMM JJIs1 )KU3HU Ha HUX. [loncku
XKU3HU MU pasyma Bo Bcenennoil. Pa3BuTue mnpencrtaBieHMd O BO3HUKHOBEHHM U
CYLLIECTBOBAHMM  KM3HKM BO BceneHHoil. CoBpeMEHHbIE OLIEHKM  KOJIMYECTBa
BBICOKOPA3BUTHIX HUBWIM3auuMid B ['amaktuke. IlombITkM OOHapy>KeHHMS M TOCBUIKU
CUTHAJIOB BHE3EMHBIM ITUBUIIN3ALIUASM.

TemaTHyeckoe NJIAHUPOBAHUE

No KommgectBo
Hassanwue paznena
paszziena 4acoB
1 BBeneHne B aCTpOHOMHUIO 1
2 AcTtpomeTpus 5)
3 HebGecnast Mmexanuka 3
4 Crpoenune COTHEUHON CUCTEMBI 7
5 Actpodusnka u 3BE3HAST ACTPOHOMUS 7




MineyHbIil yTh

I'amakTukn

Ctpoenue u »Botonust BeenenHoit

[{o} Ne o]l BN} Nop)

CoBpeMeHHbIE MPOOIEMbI ACTPOHOMHHU

Peseps

RININWlWw

Bcero




IMoypouHo-TeMaTH4YeCKoO€e MUIAHUPOBAHUE

Ne Tema

1 AcCTpOHOMHUS — HayKa O KOCMOCE.

2 3Bé3gH0€E HEDO.

3 HebecHble KOOpIMHATEL

4 Buaumoe nemwxenue miuanet u CoyHIa.

5 JBrxenue JIyHbl ¥ 3aTMEHHUS.

6 Bpewms u kaneHgaps.

7 Cucrema mupa.

8 3akoHb! ABKeHUs uiaHeT Kermtepa.

9 Kocmuueckue ckopoctu.

10 Me:xnaaHeTHbIe TepenéThl

11 CoBpeMeHHEBIE MPEICTABICHAUS O CTPOCHUHN HCOCTaBe
ConHEYHOW CHCTEMBI

12 [Tmanera 3ems

13 Jlyna u e€ BnusiHME Ha 3eMIIIO0.

14 [InaHeTs! 3¢eMHOM IPyIIbL.

15 [Tnanersi-ruranTsl. [InaneTs-Kapauku

16 Maueie Tena COTHEYHOH CHCHUEMEI.

17 CoBpeMeHHbIE PEICTABICHUS O MPOUCXOKICHUH
CoJHEeYHOM CHCTEMBI

18 Cornnre.

19 BHyTpeHHee cTpoeHHe U HCTOYHHK dHeprun CoHIa.

20 OCHOBHBIE XapaKTEPUCTHKH 3BE3.

21 BuyTpeHnee cTpoeHue 3BE3 .

22 Benrle kapnuku, HEUTPOHHBIE 3BE3/IBI, YEPHBIE JBIPHI.

23 JIBOliHBIE, KpAaTHBIC U IEPEMEHHBIE 3BE3/IBI.

24 HoBrle 1 CBEpXHOBBIC 3BE3IHI.

25 DBOIIOLHUSA 3BE3]

26 I'a3 u mpu1b B ["anaktuke.

27 PaccesiHHbIE 1 1apOBBIE 3BE3AHBIE CKOIICHUS.

28 CaepxmaccuBHas9€pHas IpIpa B ieHTpe Mieunoro ITytu.

29 Krnaccudukarus ranakTuk.

30 AKTHBHBIE TAJIAKTHKHU KBa3aphl.

31 CKOIIJICHUsI TaJIaKTHK

32 KoneuHocTs 1 6eckoHEYHOCTH BeeneHHOM.

33 Pesepn

34 Pesepn
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