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1. TACIIOPT PABOYEM ITPOI'PAMMBI «cACTPOHOMMSI»
1.1. O6nacte npuMeHeHus1 paboyeil mporpaMmMbl
Pabouas mporpamma JTUCHUIUIUHBI « ACTPOHOMHUSD SIBIISIETCS YaCThIO
o0pa3oBaTeabHOM MPOrpaMMbl B COOTBETCTBHUU C (peiepaIbHBIM IOCY1apCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHIAPTOM CPEIHEr0 MPOPECCHOHATEHOTO 00pa30BaHMS TI0
HaITpaBJIEHUIO MOATOTOBKU crnenuainbHocTd 53.02.04 BokanbHOE HCKYCCTBO
1.2. MecTo AUCHUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHOM MPOrpaMMbl
OV11.00 O6meobpazoBaTenbHbIN YUECOHBIH UKL

OVII.00. O6s3atenbHbIC MPEIMETHBIE 00IaCTH.

1.3. Llenp u 3a1a4u JUCLUILIMHBI

Pabouas nporpamma 1o yueOGHOMY MpeaMeTy «ACTPOHOMHUS COCTaBJIEHA Ha
OCHOBEe  (pemepasibHOTO  KOMIIOHEHTa TOCYIapCTBEHHBIX  00pa30BaTeIbHBIX
cTaHAapToB oOmero ooOpasoBanus (mpukaz3 MwunHoOpazoBanusi Poccun ot
05.03.2004  Nel089  «OO6  yrBepxkaecuuu  demepanbHOro  KOMIIOHEHTA
TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO
o011ero U cpeaHero (IMOJHOTO) oOIIero oOpa3oBaHUS»), MpHKaza MUHHCTEPCTBA
obpazoBanuss u Hayku Poccuiickoit ®deneparuu ot 07.06. 2017 Ne 506 «O
BHCCCHUW  W3MEHEHWH B  QeacepalbHbIi  KOMIOHEHT  TOCYAapCTBEHHBIX
o0pa3oBaTeyibHBIX CTAHAAPTOB HAYaJILHOTO OOIIEro, OCHOBHOIO OOIIEro u
cpenHero  (mosmHoro) — obmiero  oOpa3oBaHUs,  YTBEPXKIEHHBIM  MPUKA30M
MunucrepctBa obpazoBanusi Poccuiickoit @enepanuu ot 5 mapra 2004 1. No
1089».

Oouan xapakmepucmuka yueoH020 npeomema

ACTpOHOMHSI 3aHHMaeT 0co0O€ MECTO B CHCTEME €CTECTBEHHOHAyYHBIX
3HaHUH, TaK KaK OHA 3aTparuBaeT NIyOWHHBIE BOMPOCHI CYIIECTBOBAHMS YEJIOBEKA
B OKPY’>KarOIIeM MUPE U B HEH KOHIIEHTPUPYIOTCS OCHOBHBIEC TIPOTHBOPEUHUS MEKITY
OBITHEM 4YeNIOBeKa W €ro CO3HaHWeM. Ha mpoTsKeHUH ThICAYENEeTHH acCTPOHOMUS
miarajia B HOry ¢ ¢uiocodueil u penurueid, uHPopmManuen, MOYEpHHYTOH M3
HaOMOAeHUN 3BE3AHOrO Heba, MNHTalla BHYTPEHHUW MHUP YEJIOBEKa, €ro
peNMUTHO3HBIE TIPEACTaBICHUST 00 OKpyXKaromeM wMupe. Bo Bcex IpeBHHX
¢unocopckux IMIKONIAX acCTPOHOMHUS 3aHUMaya Beayllee MecTo. Tak Kak
aCTPOHOMHUSI HE 3aTparuBajia HETIOCPEACTBEHHO YCIIOBHUS JKU3HH U JEATEIHHOCTH
YelioBeKa, TO MOTPEOHOCTh B HEW BO3HMKajda Ha Ooyiee BBICOKOM YPOBHE
YMCTBEHHOT'O U JIyXOBHOTO Pa3BUTHsI YEJIOBEKa, U MO3TOMY, OHa OblLIa JOCTYIHA
MOHMMAaHUIO Y3KOTO Kpyra 00pa30BaHHBIX JIIOCH.

Bc€ coBpemenHoe ecTecTBO3HaHME: (U3MKA, MareMarvhka, reorpadus u
JIpyrue HayKd — MHUTAJIOCh U Pa3BUBAIOCh Onarofaps pa3BUTHIO aCTPOHOMHH.
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JlocTaro4HO  BCIIOMHHTH MEXAaHHWKY, MaTeMaTHUeCKHi aHalu3, pPa3BUTHIC
HproToHOM W ero mocienoBaTesIMH B OCHOBHOM JUIsi OOBSCHEHHUS JBUKCHUS
HeOecHBIX Tell. COBpEeMEHHBIE UJEH W TEOpHH: OOIask TEOPUsI OTHOCHUTEIBHOCTH,
bu3MKa DIIEMEHTAPHBIX YaCTUI[ — BO MHOTOM 3WXKIYTCS Ha JOCTHKCHUSIX
COBPEMEHHOW aCTPOHOMHUH, TaKUX €€ pa3/iesoB, Kak acCTpOPHU3UKa U KOCMOJIOTHS.

UtoOBl TIpaBUIBLHO TMOHSATH COBPEMEHHOE €CTECTBO3HAHWE, HEOOXOIUMO
U3y4daTh aCTPOHOMHUIO, IPOHU3BIBAIOIIYIO €0 U JICKAIIYI0 B €ro 0CHOBax. MHorue
CTHCIMAIUCTBl CUUTAIOT, YTO BOOOINE TPEMOJaBaHUE €CTECTBO3HAHUS HAJO
MOCTPOUTh Ha OCHOBE €ro acTpPOHOMUYECKHX KopHed. I[lo-Bumumomy, Takoii
MOJXOJ] TO3BOJIUT HE TOJBKO TIOBBICUTH KadeCTBO €CTECTBEHHO-HAYYHOTO
0o0pa30BaHusA, HO U PEHIMTh MPOOJEMy TOTEPH MHTEpPECa YUAIUXCA K W3YYCHHIO
€CTECTBEHHBIX HAyK.

H3yuenue acmponomuu na 1 xkypce KKH coomeemcmeyem npozcpavme 10
Knacca cpedHe20 (NOIHO20) 0b6we2o 0O6pa308anus HANPABIEHO HA O0CMUMNCEHUE
CeOVIOuUX yeell.

— OCO3HaHWE TMPUHIWUIHAAIGHOW PO aCTPOHOMHUH B  ITO3HAHUU
(dbyHIAMEHTAJIBHBIX 3aKOHOB IPUPOABI U (OPMHPOBAHHUS €CTESCTBEHHOHAYYHON
KapTUHBI MHPA;

— npuoOpeTeHre 3HaHUM 0 (PU3NYECKON MPUPO/Ie HEOSCHBIX TEN U CHUCTEM,
CTPOCHUS SBOJIONMHM BcelleHHOM, MpOCTPaHCTBEHHBIX M BPEMEHHBIX MacIiTadax
Bcenennoit, Hambojiee Ba)XHBIX aCTPOHOMHUYECKHX OTKPBITHSX, OMPEICITUBIINX
pa3BUTHE HAYKH M TEXHUKH;

— OBJQJICHUE YMEHUSIMHU OOBSICHATH BUIUMOE TIOJOXKCHHE U JIBHYKCHHUE
HEOSCHBIX TeJ TPUHIMIAMHU OIPEACICHUS MECTOIOJIOKEHUS W BPEMEHH TIO
aCTPOHOMHYECKUM OOBEKTaM, HaBbIKAMHA MPAKTUYECKOTO  HMCIOJIb30BaHUS
KOMITBIOTEPHBIX TPWJIOKECHWH IS OMpEICICHHs] BHJA 3BE3IHOTO Heba B
KOHKPETHOM ITyHKTE JJIS 3aJaHHOTO BPEMEHU;

— pa3BHUTHE MO3HABATEIHLHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPUECKUX
CIIOCOOHOCTEH B Tpolecce MNPUOOPETEHUST 3HAHUN 1O aCTPOHOMHHU C
WCITOJIb30BAHMEM  PAa3UYHBIX HMCTOYHUKOB HMHQPOPMAIIMA ¥  COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

— (hopMHpOBaHNE HAYYHOTO MUPOBO33PCHUS;

— (hopMHpPOBAHUE HABBIKOB UCIIOJIb30BAHUS €CTECTBEHHOHAYYHBIX U (PU3HUKO-
MaTeMaTHYeCKUX 3HAHUM IS OOBEKTHOTO aHaJn3a YCTPOMCTBA OKPYKAFOIIETO
MHpa Ha TpUMEpe JOCTH)KCHUH COBPEMEHHOW acTpOo(U3UKH, aCTPOHOMUU U
KOCMOHABTHKH.

3agaya acTpOHOMHM, Kak M JI0OOr0 €CTeCTBEHHOHAyYHOTO IIpeiMeTa,
M3y4aeMoro B KoJUIe[KaXx M B 00IIeo0pa3oBaTesbHOM IIKoie — (popMuUpoBaHUE
€CTECTBEHHOHAYYHOUW T'paMOTHOCTU. EcTecTBeHHOHay4dHass TPaMOTHOCTh — 3TO
CIIOCOOHOCTh 4ENOBeKa 3aHUMaTh AaKTUBHYIO TPaXIAHCKYIO TO3HMIHIO TI0
BOTIPOCaM, CBSA3aHHBIM C Pa3BUTHEM ECTECTBEHHBIX HAyK M TPUMEHEHHUEM HX
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JOCTUKEHUM, a TaKXK€ €ro TOTOBHOCTh MHTEPECOBAThCA €CTECTBEHHOHAYUYHBIMHU
WJIeSIMU, 3TO HE CHHOHHUM €CT€CTBEHHOHAYYHBIX 3HAHWUW M YMCHUMW, a 3HAHUS U
YMEHHUS — B JCUCTBUH, U HE MPOCTO B JICHCTBHUM, & B JICICTBUM IIPUMEHUTEIBHO K
peanbHBIM 3a7a4aM. ECTECTBEHHOHAy4YHO T'pPaMOTHBIA YEJIIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKISCHHH HPOOJIEM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM M TEXHOJOTHSAM, 4YTO TpeOyeT OT Hero CIaeayoImX
KOMITETEHTHOCTEH

— Hay4YHO OOBSCHATH SIBJICHUS,

— MIOHUMAaTh OCHOBHBIE 0COOCHHOCTH €CTECTBEHHOHAYYHOTO MCCIICIOBAHMS;

— UHTEPHPETUPOBATH TAHHBIC U UCMOJIb30BaTh HAYUHbIC JOKA3aTEILCTBA JJIs
MOJTy4€HUS BHIBOJIOB.

TpeOoBaHus K YPOBHIO OCBOCHHS COJEPKAHMS JUCHUILIUHBI.
IlnaHupyembie pe3yJIbTaThl 0CBOCHHS YUeOHOI0 mpeaMera
OK 10. Mcnonws3oBarh B npo(hecCHOHATBHON JeATeTbHOCTH yMEHUS M 3HAHMS,

IMOJIYYCHHBIC O6y‘-IaIOH_[I/IMI/IC$I B XO0A€ OCBOCHUA y‘IC6HBIX npcamMcToB B
COOTBCTCTBHUHU C Q)eﬂepaJIBHBIM rocygapCTBCHHbIM O6p&30BaT€HBHLIM CTaHdapTOM

CpeaHero oo1ero oopa3oBaHuUsl.

N3yuenue npenmeTHoi oonactu « ECTeCTBEHHBIE HAYKW» JOJIAKHO
00ecneunTh:

c(hOpMHPOBAHHOCTH OCHOB IIEJIOCTHOM HAyYHOW KAPTUHBI MUPA;

(dbopMHUpOBaHME TOHUMAHUS B3aMMOCBSI3H U B3aUMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

c(hOpMHPOBAHHOCTh TOHUMAHUS BIMSHUS €CTECTBEHHBIX HAYK Ha
OKPYKaIOLIYI0 Cpeny, SIKOHOMUUECKYI0, TEXHOJIIOTMYECKYIO, COLIMAIBHYIO U
TUYECKYIO C(hephl NeATeIbHOCTH YEIIOBEKA;

CO3/IaHME YCJIOBHI JIJIs1 pa3BUTHS HaBBIKOB y4€OHOM, MPOEKTHO-
UCCIIEIOBATENbCKOM, TBOPUECKON AESITENBHOCTH, MOTUBALIUK O0YYAIOLIUXCS K
CaMOpPa3BUTHIO;

c(hOpMUPOBAaHHOCTHYMEHUI aHAIU3UPOBATh, OLIEHUBATh, IPOBEPATH HA

JIOCTOBEPHOCTDH U 0000111aTh HAYYHYIO WH(OPMAIIHIO;



c(hOpMHPOBAHHOCTH HABBIKOB 0€30MacHON pabOThl BO BpEMs TPOECKTHO-
HCCJIEI0OBATEIbCKON U IKCIIEPUMEHTATBHOM JIEATeNIbHOCTH, IIPU UCTIONB30BAHUHU

J1a00paTopHOTO 000PYIOBaHUS.

1.4. KomnuecTBO 4acOB Ha OCBOEHUE JTUCIIATUIAHBI
OO0BbeM TUCHUIUIMHBI, BUJIBI y4€OHOU pabOThl U OTYETHOCTH

Onucanue mecma y4eoHo2o npeomema

[Ipenmer « ACTpOHOMUS» OTHOCUTCS K MpeAMETHON obnactu «EctecTBeHHO-
HAy4IHBIC TPEAMETHI».

Peanusyercs 3a cueT yacoB yueOHOTO IUIaHa, COCTABISIONIUX 00A3AMENbH)I0
yacme.

[Iporpamma paccuutana Ha 36 yacoB B rof (1 yac B Hezelnto).

[ogoBast mpoMexyTouHasi arTecTalusi MPOBOJAUTCS B COOTBETCTBUH C
noJiokeHueM o (opmax, NEPUOAMYHOCTH U TMOPSAKE TEKYIIEro KOHTPOJISI
YCIEBAEMOCTH U MPOMEKYTOYHOM aTTeCcTally ydanumxcs, B GopMe yTBEpKIACHHON
yueOHbIM Tu1aHoM Ha 2021-2022 yueOHblii roj.

O0beMm

Bup yueOHoi1 padoThI
4acoB

MaxkcumajibHasi yueOHasi HArpy3Ka (Bcero) 54y,

Oobs13aTesibHAsT AyIMTOPHAs yuyeOHasi HAarpy3Ka (Bcero) 36u.

CamocrosiTejibHas padoTa o0y4yarouierocs (Bcero) 18u.
D®opMbI KOHTPOJISA Kourtponbshas
pabora: 1-
ceMecTp,
3auéT: 2-
CEMECTp




2. CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCHUITINHBI
2.1. TemaTH4eCcKUi IJIaH U COJICPKAHUE TUCIUTUIUHBI
Conepxxkanue TUCUUIIIHMHBI

BBeieHne B ACTPOHOMMUIO

Crpoenne u macmitadbl BeesieHHOM, 1 cOBpeMeHHbIe HA0II0IeHU S

Kakue tena 3anonustor BeeneHnyro. KakoBbl MX XapakTepHbIE pa3Mepbl U
paccTossHuS MeXay HuMH. Kakue (u3udeckne ycaoBHS BCTPEUAIOTCS B HHX.
Bcenennas pacmupsercs.

I'me m xak paboTarOT camble KPYIHBIE ONTUYECKHE Teeckombl. Kak
aCTPOHOMBI ~ MCCIEAYIOT TaMmma-usinydenue Bceenennoi. UYrto  yBuaenu
rPaBUTAIIMOHHO-BOJIHOBBIC Y HEUTPUHHBIC TEJIECKOTIBI.

AcTpoMeTpusi

3Bé3nHOEe He0O U BUANMOE IBHKeHHEe HeOeCHbIX CBETII

Kakwue 3B&3151 Bx0onaT B co3Be3nust Opuona u Jlebens. CoiHile IBMXETCS IO
skaunTuke. [naneTsl coBepiaroT nerieoopazHoe ABUKECHHE.

HeGecHbie koopuHaThI

Uro Takoe HeOecHbI »HKBaTOp W HeOecHbIM MepuauaH. Kak crpost
HKBATOPUAIILHYIO CHUCTEMY HEOECHBIX KOOpAuHAT. Kak CTpOSIT ropu30HTaJIbHYIO
CUCTEMY HEOECHBIX KOOPAUHAT.

Buaumoe nu:xenne niaanet u CosHua

[TetneoOpa3Hoe NBMKEHHE IIJIAHET, MOMATHOE U MPSMOE JBIKCHHUE TIJIAHET.
OKIIMNTHKA, 30daKalibHbIe co3Be3nus. HepaBHomepHoe aswxeHue CojHIA MO
SKJIUNTUKE.

JIBm:kenune JIyHbI M 3aTMeHUA

®a3pl JIyHbI U1 CUHOAMYECKUN MECHI, YCIOBUS HACTYIUICHUS COJTHEYHOIO U
ayHHOTO 3arMeHuil. [louemy mnpoucxomst conHeuHble 3armeHus. Capoc u
MPEJICKa3aHUs 3aTMEHUM.

Bpewms u kanesaaps.

3BE3IHOE U COTHEYHOE BPEMS, 3BE3HBIN U TPOMMYECKHIA TO/I.

YCTpOoHCTBO  JIYHHOTO H  COJHEYHOTO  KajJeHaaps, NpoOiieMbl UX
cormacoBanus FOnuaHCKuil M TPUTOPUAHCKUN KaJleHAApH.

HeOecHasi MeXaHHKA

Tlen1uoneHTpUYecKasi cucTeMa Mupa

[Ipencrabnenus o ctpoeHnnr COTHEYHON CUCTEMBI B aHTUYHBIE BpEMEHA U B
CpelIHEeBEKOBbe. [enmorieHTpuyeckass cucTeMa MHpa, J0Ka3aTelbCTBO BpalleHUs
3emsin Bokpyr Counnina. [lapamnakc 3BE31 M omnpenesieHue pacCTOSHUSL 1O HUX,
MapCeK.

3axkonnl Kemuiepa

OtkpeiTue U.Kemnepom 3akoHOB ABWKEHHSI IUIaHET. OTKPBITHE 3aKOHA
Bcemuproro tsarorenus u o000méHHbIE 3akoHBI Kemepa. Ompenenenue macc
HEOSCHBIX TEII.

KocMmuueckue ckopoctu




Pacuétel mepBoii M BTOpPOW KOCMHYECKOH CKOPOCTH U HMX (PU3HUYECKHUI
cmbica. [Tonér FO.A. I'arapuna Bokpyr 3eMIIH 110 KpyroBOH OpOuTe.

MexnnaHeTHble NEPENETHI.

[TonsiTre onTHUManbHOW TPACKTOPUM MOJIETAa K IIaHeTe. Bpems moméra k
IJIAHETE U JaThl CTApTOB.

JlyHa u eé Bansinue Ha 3eMJ110

Jlyanerii penbed u ero mpupona. [IpuamBHOE B3aMMOIECUCTBHE MEKIY
Jlynoit u 3emnéi. Ynanenue JIyHbl OT 3eMJIM W 3aMEIJICHUE BpAILCHUS 3E€MIIM.
[Ipeneccust 3eMHOM OCH U MTPEABAPEHNE PABHOAECHCTBHIA.

CTpoeHue COJTHEYHOI CHCTEMBbI

CoBpemenHble nipeactaBieHuss 0 COTHEYHOM CHCTEME.

CocraB ConnHeuHoM cucTtembl. [lnaHeTel 3eMHOW TpynIbl M IJIAHETHI -
TUTaHThl, X TpUHIMNHaIbHbIe pa3dnuuusa. Obnako komet Oopta u [losic Kotinepa.
Pa3mepsl Tell COTHEYHON CUCTEMBL.

Ilinanera 3emus

®opma u pasMmepsl 3emuu. BuHyTpennee crpoenue 3emu.  Ponb
MapHUKOBOTO A dekxra B GopMUPOBAHUH KIIMMATa 3EMJIH.

IlnaHeTnl 3eMHOI TPpynNbI

HccnenoBanuss Mepkypusi, Benepsl 1 Mapca, ux cxoxectb ¢ 3emnéin. Kak
NapHUKOBBIA A(Q(EKT TIpeeT MOBEPXHOCTh 3€MJIM W TEperpeBaeT armocdepy
Beneprl. Ectp 11 sxu3np Ha Mapce. OBomonust opouT criytHukoB Mapca doboca
u Jlerimoca.

I[li1aHeTbI-ruranThl

O®usnueckne cpoiictBa FOmurtepa, CarypHa, VYpana wu Henryhna.
Bynkannueckas nedarenbHOCTh Ha cnyTHUKE FOnurepa Mo. [Ipupona xomen BOKpyr
MJIAHET-TUTAaHTOB.

Ila"eThI-KapPJIMKH U UX CBOMCTBA.

Mauabie Tes1a CoTHEYHOM CHCTEMbI

[lpupona wu jBwxkeHue actepouyoB. Crnenuduka ABUKEHUS TPYIII
acteponioB TpossHueB u Ipekos. IIpupona n nBuxenue xomer. Ilosc Kolinepa u
O6maxo komeT Oopra. [Ipupona METEOpPOB U METEOPUTOB.

MeTeopbl 1 METEOPUTHI

[Ipupona maparommx 3BE3, METCOPHBIE MOTOKM W HMX paauaHTbl. CBS3b
MEXKly METECOPHBIMH IMOTOKaMU M KoMeTamu. [Ipupoa KaMEeHHBIX U KENE3HBIX
MeTeOpUTOB. [Iprpona MeTeOpUTHBIX KPaTePOB.

IIpakTnuyeckas acrpodusuka u ¢pusuka CoaHua

MeTtoabl acTPO(PU3MIECKUX MCCTECTOBAHUA

VYCTpONCTBO M XapaKTePUCTUKHU TEIECKOMIOB pe(pakTopoB U pedieKTOPOB.
YCTpONCTBO PauOTENIECKOIIOB, PATUOUHTEPHEPOMETPHI.

CouanHue

OcHoBable xapakrepuctuku ConHua. OnpeneseHue Macchl, TEMIEPATYPhI U
xumuueckoro coctaBa Comana. CtpoeHue coiHedHou armocdepbl. CofHeuHas
aKTUBHOCTD U €€ BIUsIHUE Ha 3eMJII0 U Ouocdepy.

Bnytpennee ctpoenue ConHua.




Teopetnueckuii pacu€r temneparypsl B I1eHTpe ConHua. SAnepHbiid
WCTOYHUK JHEPrUM U TEPMOSJIEPHBIE pPEaKIMW CHHTE3a TeIUs W3 BOAOPOAA,
nepeHoc 3Hepruu u3 neHtpa ColiHIa HApYyXKy, KOHBEKTHUBHAs 30HA. HelTpuHHBII
TEJIECKOIl ¥ HaOJII0IeHHs TTI0TOKa HeTpuHO oT CoJiHIIa.

3Bé3abI

OCHOBHBIE XapaKTEePUCTUKH 3BE3/

OnpeneneHue OCHOBHBIX XapaKTEPUCTHK 3BE3/: MacChl, CBETUMOCTH,
TEeMIIepaTypbl U XUMUYECKOTO cocTaBa. CriekTpalbHas Kiaccuukaius 3BE31 U e€
¢dbu3nyeckrue OCHOBHI. JlnarpaMma «CIEeKTpaJIbHBIN KJIacC» — CBETUMOCTH 3BE3,
CBSI3b ME¥K]Iy MAaCCOM U CBETUMOCTBIO 3BE3.

BHyTpeHnHee cTpoeHue 3BE3/1

CrpoeHue 3Be3/bl NIABHOM NOCIEN0BATEIBHOCTH.

CrpoeHue 3BE3/] KPaCHBIX TMTAHTOB U CBEPXTUT'AHTOB.

BeJibie kapiiuKkH, HEUTPOHHBbIE 3BE3/1bI, MYJbCAPbI U YéPHbIE AbIPHI

CrpoeHue 3BE3N OenbIX KapJUKOB M TMpeAed Ha HUX Maccy — Tpenen
Yanapacekapa. Ilynbcapel u HeWTpoHHBIE 3BE31BI. [Ipuponga 4EpHBIX IOBIp U UX
rapaMeTphl.

/IBoiiHbIE, KPATHbIE U NIePpeMEeHHbIe 3BE3bI

HaOmronenust TBOWHBIX M KPAaTHBIX 3BE3]. 3aTMEHHO-TIEPEMEHHBIC 3BE3IIBI.
Omnpenenenne Macc ABOMHBIX 3BE34. llynmbcupyromme mnepemMeHHbIE 3BE3BL,
KpUBbIE H3MEHEHHUs Onecka nedeua. 3aBUCUMOCTh MEXKIY CBETUMOCTBIO U
nepuozioM mynbcaiuit y nedenn. Ledennsr — masiku Bo BeeneHHOH, 110 KOTOPHIM
ONPEAEIISIOT PACCTOSIHUS 10 JAJIEKUX CKOIUICHUM U FaJIaKTHK.

HoBble u cBepXHOBBIE 3BE3/1bI

XapaKTEepUCTUKH BCIIBIIIEK HOBBIX 3BE3/. CBA3b HOBBIX 3BE3]l C TECHBIMU
JIBOMHBIMH CHUCTEMaMH, COJepKalMMU 3Be3ny Oenbiii kapiuk. [leperexanue
BEILIECTBA U SIJICPHBIN B3PBIB HA MOBEPXHOCTH Oesioro kapiuka. Kak B3pbiBaroTCs
CBEpXHOBBIE  3BE31bl.  XapaKTEPUCTUKU  BCIBIIIEK  CBEPXHOBBIX  3BE3.
['paBuUTaIMOHHBIN KoOJIIAnc Oenoro kKapiumka ¢ maccoil Yanapacekapa B cocTaBe
TECHOW JIBOWHOW 3BE€3Ibl — BCHBIINIKA CBEPXHOBOM MEPBOro THma. B3peiB
MACCHBHOM 3BE€3/1bl B KOHIIE CBOEH 3BOJIFOLIMM — B3PBIB CBEPXHOBOM BTOPOTO THUIIA.
HaOmntonenue ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/I.

IBOJIOLUA 3BE3/1: POKIEHME, )KU3Hb U CMEPTh 3BE3/1

Pacuér mpomOMmKMTENBbHOCTH >KU3HM 3BE3 PAa3HOM MAcChl Ha IJIABHOMU
[OCJIeI0OBaTeNbHOCTH. [lepexoq B KpacCHbIE THUTaHTBl U CBEPXIMIAHTHI I10CIIE
ucuepnanus Bojxopoja. CrnokoilHasi SBOJIOLMUS MAaJIOMAacCHBHBIX 3BE3N, U
IPaBUTAIIMOHHBIA KOJUIAIIC M B3PHIB C OOpa30BaHMEM HEHWTPOHHOW 3BE3bl WIIH
YEpHOIl JbIPbl MACCUBHOM 3Be3/bl. ONIpe/iesieHre BO3pacTa 3BE3IHBIX CKOIIJICHUN U
OTJICJIbHBIX 3BE3/] U MMPOBEPKA TEOPUHU IBOJIFOLIUN 3BE3I.

Muaeunbiii IlyTh

I'a3 u nb1ab B ['aj1akTHKe.

Kak oOpasyrwrcs oTpaxarenbHble TyMaHHocTu. Iloyemy  cBeTsTCs
muddy3HbIE TYMAHHOCTH

Kak KOHIIEHTpHUPYIOTCS Ta30BbIE U MBUIEBBIE TYMAHHOCTH B ['ajakTUKe.
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PaccesiHHbBIE U IAPOBBIE 3BE3IHBIE CKOTUICHUS.

Habmomaemblie cBOMCTBA pacCesSHHBIX 3BE3AHBIX CKOoruieHUH. Habmonaemblie
CBOMCTBA IIAPOBBIX 3BE3JHBIX CKOIUICHUM. PacmpeneneHrne m xapakrep NBUKCHUS
ckoruieHn B ['anmaktuke. PacnpeneneHuwe 3BE31, CKOIUICHWM, Ta3a W NbUIA B
["anakruke.

CBepxmaccuBHasi 4Y€pHasi Jplpa B LeHTpe ['alakTUKU U KOCMHUYECKHE JIyYH.
NudpakpacHbie HAOMIONGHUS JBWIKEHUS 3BE3M B IeHTpe [amakTuku U
oOHapyXeHHEe B IIeHTpe [ aJakTMKU CBEPXMAaCCHUBHOM YEpHOM JbIpbl. Pacuér
rapaMeTpoB CBEPXMACCUBHOM uépHOM JbIphl. HaOmroneHus: KoOCMUYECKuX Jydeu u
UX CBA3b CO B3PbIBAMHU CBEPXHOBBIX 3BE3I.

lanakruku.

Kak xmaccuduuupoBaiv rajakTuku 1mno GopMe ¥ KaMepTOHHAs JuarpaMmma
Xab6na. CBoiicTBa CHUPATBHBIX, AJUIUNTAYECKUX W HENPABUJIBHBIX TalaKTHK.
KpacHoe cmenienne B CIeKTpax rajlakTUK U OMPEAETICHUE PACCTOSHUS 10 HUX.

3akon Xa00:1a.

Bpamenune ranaktuk v TéEMHasi MaTepUs B HUX.

AKTHBHBIE TAJIAKTHKH U KBa3apbl

[Ipupona akTUBHOCTH TaJlAKTHK, PAIAOTAIAKTUKUA U B3aUMOJICHCTBYIOIIUE
ranakTukd. HeoObluHbIE CBOICTBa KBa3apoB, MX CBSI3b C SApaMu TaJlaKTUK W
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CxonieHusl TaJIaKTHK

HaGnronaembie cBOMCTBA CKOIJIEHUH TajlaKTUK, PEHTTEHOBCKOE U3ITyYEHHUE,
TEeMIlepaTypa U Macca MEXTaJlaKTHUYEeCKOrO ra3a, HeOOXOIUMOCTh CYIIECTBOBAHUS
TEMHOW MaTrepu B CKOIUIEHUSX TanakTUK. OneHKa mMacchl TEMHOM Marepuu B
CKOIUICHMSX. JSluencras CTPYKTypa pacupencieHus TAIAKTUKU CKOIUJICHUU
rajaKTUK.

Crpoenue u 3Boa0IUA BeejieHHOM

Kone4HOCTh 1 0eCKOHEYHOCTH BeesleHHOM — MapaoKCehbl KJIACCHYeCKOM
KOCMOJIOTHH.

3aKOH BCEMHUPHOIO TITOTCHUSI W TPEACTABICHUS OKOHEYHOCTH U
oeckoHeuHocTH BeenenHoil. @otomeTpudeckuil mapagokc U MPOTUBOPEUUS MEXKTY
KJIACCUYECKUMU TMPEJCTABICHUSIMA O CTpoeHUM BceneHHON U HaOMIONCHUSMU.
HeobxonuMocTh npuBieueHHs 00IIeld TEOPUU OTHOCUTEIBHOCTHU ISl TOCTPOCHUS
Monenu BceneHHoil. CBsi3b MEXAYy T€OMETPUYECKUX CBOWMCTB IPOCTPAHCTBA
BceneHHoi ¢ pacripeieIeHueEM U IBUKEHUEM MATEPUU B HEM.

Pacmupsiromasicsa Beesiennast

CBsi3b  cpegHEd IMUIOTHOCTH MaTepUM € 3aKOHOM  paclIMpeHus |
F€OMETPUUYECKUMHM  CBOWCTBaMHU BcenenHo. EBKIMIOBAa W HEEBKIIWIOBA
reomeTpusi Beenennoil. Onpenenenue paauyca U Bo3pacta Bcenennoit. Mojenb
«ropsiuedt BceneHnHoi» W penukroBoe u3nyudeHus OOpa3oBaHHE XHUMHYECKUX
jeMeHTOB BO Bcenennoit. OOunme renus Bo BceleHHOWM M HEOOXOIUMOCTH
oOpa3oBaHusl €ro Ha paHHUX dTarnax dBojitonuu Bceenennol. HeoOxomuMocTs He
TOJIKO BBICOKOW TUJIOTHOCTHM BEIIECTBA, HO M €ro BBICOKOM TEMIIEpaTyphl Ha
paHHUX JTanax 3BOJIOUMM BceneHHoW. PenuKTOBOE H3IydeHHME — H3JIyYECHUE,
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KOTOPOE OCTAJIOCh BO BCENEeHHOM OT TropsAYero W CBEPXIUIOTHOTO COCTOSIHUS
MaTepur Ha paHHUX OJTanax >ku3Hu Bcenennoit. HaGmromaembie cBoMCTBa
pPENMMKTOBOTO M3NMydeHus. [louemMy HEOOXOOWMO TPUBICYCHHE OOIICH TEOopun
OTHOCHUTEJIBHOCTH ISl HOCTPOECHUSI MoJien BeeneHHoM.

CoBpemeHHbIe TPOOIEMbI ACTPOHOMHUHU

YckopeHHOe pacipeHne BeenmeHHon u TéMHasi SHEprusl.

HaOmronenust cBepxHOBbIX 3BE37 | Tumna B Jan€kux rajgakTUKax U OTKPBITHE
YCKOpEHHOro  pacmupeHus BcenenHoil.  OTKpeITHE  CHIIBI  BCEMHPHOIO
OTTAJIKUBaHUA. TEMHasi SHEPrus YBEIUUYMBACT Maccy BceneHHoOW mo mepe e€
pacummpenus. [Ipupona cunbl BceMupHOro orrankuBaHusl.

OO6Hapy>keHHe IIaHeT BO3JIE APYTUX 3BE3.

HaGmionenuss 3a ABMKEHHEM 3BE3] M ONPEICICHHS MacC HEBUJIMMBIX
CIIyTHUKOB 3BE€37], BO3MYIIAOIIMX HUX NPSIMOJIMHENHOE JBHKEHHE. MeTobl
oOHapyxeHus dk3011aHeT. OleHKa YCIOBUM Ha MOBEPXHOCTAX dK301u1aHeT. [Tonck
AK30IUIAHET C KOM(POPTHHIMU YCIOBUSAMHM JJIS )KU3HU HA HHUX.

[Touckn xwu3Hu u pasyma BOo Bcenmennoil. Pa3BuTue mnpeacraBieHuil o
BO3HUKHOBEHUHU U CYIIECTBOBAHUU XKU3HU BO BcenmeHHo. COBPEMEHHBIE OLICHKU
KOJINYECTBA BHICOKOPA3BUTHIX HUBUIM3aIui B ['anaktuke. [TonbiTkun oOHapykeHUs
Y MOCBUIKM CUTHAJIOB BHE3EMHBIM [[UBUIIN3AIUSAM.

TemaTnueckoe NJIAHUPOBAHUE

Haumenosarnue memol Konuuecmeo uacos

Pa3zoen «Beedenue». Becezo uacoe:1

BBenenue B aCTpOHOMHUIO. 1

Paszoen «Actpomerpusi». Beezo uacoe: 8

3Bé3aH0€E HEDO.

HebGecHble KOOpIUHATHI.

Bumumoe nBuxenue riadet u CoitHIa.

JIBr>kenue JIyHbl 1 3aTMEHUS.

Bpewms u kanmennaps.

Cucrema mupa.

3akonsl Keruiepa IBHKEHUS TIJIAHET.

e e

Kocmuueckne CKOpOCTH U MEXKITJIAHETHBIE
TIEPENETHI.

Pazoen «Ctpoenne ConHedHOU cucTeMbl». Beeeo uacoe: 7
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CoBpeMeHHBIC IPEICTABICHUS O CTPOCHUU 1 1
coctaBe COJTHEYHOI CUCTEMBI.

I1nanera 3ems.

JlyHa u e€ BnusiHUE Ha 3EeMJTIO.

[LitaneTsl 36MHOM TPYIIIIBI.

[LmaneTeI-ruranTel. [InaHeThI-KapIuKy.

Maunbie Tesia COTHEUHOU CUCTEMBI.

I e e

COBpeMeHHBIe MpCcaACTaBJICHUA O
IMPOUCXOKICHNN CoIHEYHOM CUCTEMBI.

Pazoen «Actpodusuka u 3BE€31HasE acTpoHOMUs». Beezo uacos: 7

MeTtoibl acTpoU3UIECKUX UCCIIETIOBAHUIM. 1
Comnize. 1
BHyTpeHHEe CTpOoeHHE U HCTOYHUK SHEPTUH 1
Comnana.

OCHOBHBIE XapaKTEPUCTUKHU 3BE3. 1
benbie kapiauky, HEUTPOHHBIE 3BE3/IBI, YEPHBIC 1
IBIpBI. J[BOMHBIE, KpaTHBIE U NTIEPEMEHHBIC

3BE3IBI.

Hogble 1 CBEpXHOBBIE 3BE3/BI. 1
DBoIonus 3BE3. 1

Pa3zoen «Mneunsblii yTh» Bcezo uacoe: 3

['a3 u buIb B ['anmakTuke. 1
PaccestHHble 1 1apOBbIE 3BE3AHBIE CKOTICHHUS. 1
CBepxmaccuBHas 4€pHasi AbIpa B LIEHTPE 1
Maneusnoro Ilytu.

Paszoen «I'amaxktuxn». Becezo uacoe: 3

Kiaccudukanys rajakTuk. 1

AKTHBHBIE TAJIAKTUKH U KBa3aphl. 1
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CKoruteHus TaJIakTUK. 1

Pazoen «Ctpoenue u 3Boonus Beenennoii». Beezo uacos: 3

KoneuHnocts 1 OeCKOHEUHOCTH BCceneHHOI. 2
Pacmmpsiromasics Beenennast.

Mogenb «ropsiueit BcenreHHOW» U pETMKTOBOE 1
U3JIyYEHUE.

Pasnen «CoBpemeHHbI€ MTPOOIEMBbl aCTPOHOMUN». Beeeo uacos: 3

YckopenHoe pacuipenve BeeneHHol u TEMHas 1
SHEPrusl.

OO6Hapy>keHHE TUTaHET BO3JIE APYTUX 3BE3. 1
[Touck xu3Hu U pazyma Bo BceneHHOM. 1

Pe3eps (1 uac).

HTOroBeIit ypox. 1
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3. YCJIOBUS PEAJIM3AIIMU PABOUEHN NPOT'PAMMBbI YYEBHOM
JAUCHUITJIMHBI
3.1. TpeboBaHus Kk MaTepuaIbHO-TEXHUYECKOMY 00ECIIEUEHHIO
MarepuajibHO-TeXHMYeCKOe o0ecnedeHue TUCHUIIINHBI
OcBoeHrEe OUCUUIUIMHBI MPEANOoNaraeT MCHOJb30BAHUE AKaJAEMHUYECKOU
ayIUTOPUU Uil TIPOBENEHUS JICKUMOHHBIX M CEMHHApCKUX 3aHATHA C
HEOOXOAMMBIMU TEXHUYECKUMU CPEACTBAMHU (KOMIIBIOTED, IPOEKTOP, TOCKA).
bubmuoreunsiii  pong CKIMU wu KKW  ykoMmIuiekToBaH  BceMu
HEOOXOAUMBIMU I€YaTHBIMU MCTOYHUKAMH, B TOM YHCJIE NEPUOIUYECKUMHU
W3JIaHUSMH JKYPHAJIOB IO KYJIBTYPHOM IIOJUTHUKE, ITOJUTOJIOTMM W CMEXHBIM
qucuuiuimHaM. OGecnedeH A0CTyl K CETH MHTEPHET, TAE CTYACHTbl UMEIOT JOCTYI
K OTKPBITBIM JIEKTPOHHBIM OMOIMOTEKaM, UMEIOT BO3MOXKHOCTb 3a04HOTO Y4acTus
B CEMHMHapax U KOH(EpeHUHAX, TUCTAHIMOHHO MPUHHMMATh y4acTHE B OHJANH

dopymax 1o npoUIbHBIM TUCUUILUIMHAM BEAYIIHUX BY30B.

3.2. UudopmairimonHoe o0ecrieueHrne peann3anuy JUCIUTLIAHbBI
Y4eOHo-MeToanYecKOoe U HHYOPMALIMOHHOE 00€eCIIeUeHHE JUCITUIINHBI BKITIOYAET
B ce0sl COBPEMEHHYIO YUEOHYIO U Y4eOHO-METOANYECKYIO JIUTEPATypy MO
aCTPOHOMHH U JIPYTUM €CTECTBEHHBIM HayKaM TEKCThI M U3MaHMs (BKIIFOUas
AJIEKTPOHHBIE).

Pexomennyemas iureparypa:

1. Actponomus. 10-11 kmaccer: yue0. aist 001eo0pa3oBar. OpraHu3aIimii:
0a30BbIii ypoBeHb. / B.M. YUapyrun. — M.: IIpocBemenne, 2018. — 144 c.: un. —
(Cepwr 1-11). ISBN 978-5-09-053903-6

2. http://www.college.ru/astronomy

3. http://astro.murclass.ru

4. http://kosmoved.ru/nebo_segodnya_geo.php
5. http://www.astronet.ru

NudopmanuoHHble TeXHOJOTHHM, NPUMEHsieMble B OCBOCHHMH MPOIrPaMMbI

AUCHUIIINHBI
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NHdopmalioHHbIe TEXHOJOTUH PEaTM3YIOTCSl MOCPEACTBOM MPOrPaMMHOIO
oOecrieueHrss U MHTEPHET-PECypCoOB, OOCCIEUMBAIOIINUX TPSIMOM JIOCTYN K OHJIAKH
KOH(DEPEHIIUAM, OHJIAMH JICKITUSM, CO3MaHUI0 TEMAaTWYeCKUX IMPE3CHTAINHU, CIIai-
10y, 3JIICKTPOHHBIM 6I/I6JII/IOTeKaM, MYHLTHMCﬂHﬁHBIM JOKYMCHTAaM.

JJIEKTPOHHBIE PeCypPChI:
http://mkrf.ru/ministerstvo/management/minister/
http://mkkbr.ru/
http://www.countries.ru/library/politic/newcp.htm
http://www.rg.ru/2014/05/15/osnovi-dok.html

IlepeyeHb OCHOBHOM Y4€OHOM JIMTEPATYPBbI.

1. Boponnos-BenssmunoB, CrtpayT: ActpoHomus. 10-11 xmaccel. ba3oBbrii
ypoBeHb. YueOHuk. PI'OC

Hpoda, 2018.
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4. KOHTPO.JIb M OLIEHKA PE3YJIBTATOB OCBOEHMS YYEBHOM

JAUCHUITJIMHBI
Pesyabrarel 00yyenusi: | Ilokaszarb oueHKy pe3y/jbTrara dopma
YMeHMs, SHAHUS KOHTPOJIA H
OLICHUBAHUA
N3yuenue I'eouenTpuyeckas u Tekymmi.
IpeIMETHOU 00J1acTH reJINOLEHTPUYECKAsI CUCTEMA, [IpoMeKy TOUHBII.

«EcTecTBEHHBIE HAYKN»
JTOJKHO 00ECIICUHTh:
chOpMHUPOBAHHOCTh
OCHOB LIEJIOCTHOW HAYYHOU
KapTUHBI MUPA;
dbopmHpoBaHue
MOHMMAaHMS B3aUMOCBSI3U U
B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;
c(hOpMUPOBAHHOCTD
MMOHUMAHHUS BIUSHUS
€CTECTBEHHBIX HAYK Ha
OKPYXKaIOILyI0 Cpeny,
SKOHOMHYECKYIO,
TE€XHOJIOTUYECKYIO,
COIIMATIBHYIO U 3TUYECKYIO
chepbl AeTETLHOCTH
YeJI0BeKa;
CO3/IaHUE YCIOBUM
JUJISl pa3BUTHUSI HABBIKOB
y4eOHOM, MPOEKTHO-
HCCIICIOBATEIILCKOM,
TBOPUYECKOU JIESITETHOCTH,
MOTHUBAIIMU 00YyYaIOITUXCS
K CAMOPA3BUTHIO;
c(hOpMHUPOBAHHOCTH
YMEHUN aHAIU3UPOBATh,
OLICHUBATh, IPOBEPSITH HA
JIOCTOBEPHOCTh U
0000111aTh HAY4YHYIO
uH(pOpMaIHIO;
c(hOpMUPOBAHHOCTH
HaBBIKOB O€30IMacCHOM
paboThI BO BpeMsi
MIPOEKTHO-
HCCJIEIOBATEIIbCKOU U

BUMMas 3BE3HAs BEJIMYMHA,
CO3BE3/IME, TPOTUBOCTOSIHUSA U
COCJIMHEHMS IIaHET, KOMETa,
acTepou, METEOP, METEOPHUT,
MJIaHETa, CIyTHUK, 3BE3/1a,
ConneyHas cucrema, ['anakTuka,
Bcenennas, BceMupHoe u
MOSICHOE BpeMsi, BHECOJTHEUHAS
TJIaHeTa (9K30IUIaHeTa),
CHEeKTpaibHas KiaccuuKaius
3BE€3]1, Mapajjlakc, peIMKTOBOE
n3nyyenue, bonwiion B3peis,
YepHas nbipa;

[Tapcek, cBeTOBOM TO7,
aCTPOHOMUYECKAs €IUHHUIIA,
3BE3/IHAsl BEJIMYMHA;
OCHOBHBIE ATalbl OCBOCHMUS
KOCMHMYECKOTO MPOCTPAHCTRA,
TUIIOTE3bl TPOUCXOXKICHUS
ConHEYHOI CUCTEMBI;

3HaTh O COCTABE COJTHEUHOM
arMocQepbl; pa3Mepsl
["amakTuKy, NOIOXKEHUE U
nepuos ooparmerus: CoHia
OTHOCHUTEJILHO IIEHTPA
I'anakTuku;

OCHOBHBIC DJIEMEHTHI U CBONCTBA
r1aHeT COJIHEYHOM CHUCTEMBI,
METO/IbI OTIPEACIICHUS
PACCTOSIHUM U JIMHEWHBIX
pa3MepoB HEOECHBIX Tell,
BO3MOYKHBIE TTyTH IBOJIIOIIUN
3B€3/] Pa3JIMYHON MACCHI,
HaXOAUTh HA HEOE OCHOBHBIC
co3Be3ausi CeBepHOTO
MOJyIIapusi, B TOM YHCJIE:
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AKCIIEPUMEHTAIIBHOMN
NeSATeTLHOCTH, TIPU
UCTIOJIb30BaHUU
71a00paTOPHOTO
000pyTOBaHUS.

bomrmast MenBenuna, Manas
Mensenuna, Bononac, JIebenp,
Kaccuones, Opuon; camblie
SPKUE 3BE3/Ibl, B TOM UHCIIE:
[TongpHas 3Be3na, ApKTyp,
Bera, Kanemna, Cupuyc,
berenpreiize, NCIOIL30BaAThH
KOMITBIOTEPHBIC PUIIOKECHUS
JUISL OTIPEICTICHUS TTOJI0KEHUS
Comnnua, JIyHbl 1 3B€3]] Ha
m00y10 1aTy U BpEeMs CYyTOK IS
JTAHHOTO HACEJICHHOTO IMYHKTA.
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