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1. ACIIOPT PABOYEN ITPOI' PAMMBI «KACTPOHOMMSI»
1.1. O6nacte npuMeHeHus: paboyeil TporpaMmbl

Pabouas nporpamMmma JUCHUIUIMHBL « ACTPOHOMUS» SIBISIETCS YacCThIO
o0pa3oBaTeIbHOM MPOrpaMMBbl B COOTBETCTBHH € (peiepaibHbIM rocydapCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHJAPTOM CPEIHETO MPOPECCUOHATEHOIO 00Pa30BaHUS 110
HAIPABJICHUIO TIOJITOTOBKH crenranbHOCTH 53.02.06 XopoBoe TupHKUpOBaHUE

1.2. MecTo TUCIUIUIMHBL B CTPYKTYpEe 00pa3oBaTeIbHON MPOrPaMMBI
OVYL.00 O6meo6pa3zoBaTeNbHbIA YU€OHBIN UK.

OVII.00. O6s3aTenbHbIe TPEIMETHBIE 00JIACTH.

1.3. Lleap u 3a1a9u JUCHUIIMHBI

PaGouas nmporpamma o yueOHOMY IIpeIMeTy «ACTPOHOMUS» COCTaBIIEHA Ha
OCHOBE  (heepaslbHOTO  KOMIIOHEHTa  TOCYJapCTBEHHBIX  00pa3oBaTeIbHBIX
CTaHJapTOB o0Omero o6pa3zoBanus (mpuka3 MuHoOpa3zoBanust Poccum o1
05.03.2004  Nel089  «O6  yrtBepxnenuun  dDemepalbHOrO0  KOMIIOHEHTA
roCyIapCTBEHHBIX 00pa30BaTeNbHBIX CTAH/IaPTOB HAYAJILHOTO OOIIEro, OCHOBHOIO
oOmero u cpenHero (moiHoro) oOmiero oOpazoBaHuUs»), Mpukaza MUHUCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoit ®enepanuu ot 07.06. 2017 Ne 506 «O
BHECEHHH W3MEHEHHH B  (QenepajbHblii  KOMIIOHEHT  TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHAAPTOB HA4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero  (momHOro) — 0o0miero  oOpa3oBaHMS,  YTBEPXKICHHBIM  MPUKA30M
MunucrepctBa obpazoBanus Poccuiickoit @enepammu or 5 mapra 2004 . Ne
1089».

Obwaa xapakmepucmuka y4eonoz20 npeomema

ACTpOHOMHS 3aHMMaeT 0CO00€ MECTO B CHCTEME ECTECTBEHHOHAYyYHBIX
3HAHHM, TaK KaK OHA 3aTParuBaeT TIIyOMHHBIE BOIPOCHI CYIIECTBOBAHUS YEIOBEKA
B OKPYKAIOIIEM MUPE U B HEH KOHIICHTPUPYIOTCS OCHOBHBIE MIPOTHBOPEUHS MEXKTY
ObITHEM YeTIOBEKa M €ro co3HaHweM. Ha mpoTsikeHuu ThICSUETIeTUH acTPOHOMUS
maraia B HOTy ¢ ¢uiocodueir m penuruedd, nHGopmanuen, MoYeprnHyTOd H3
HaOmofeHnit  3BE3gHOrO Heba, mHTana BHYTPEHHUW MHP YEJIOBEKa, €ro
pEeNUTHO3HbIE TpeACTaBiIeHUsT 00 OKpykawmeMm Mupe. Bo Bcex IpeBHUX
¢unocockux TMIKONMAX AaCTPOHOMHS 3aHMMaia BeAyllee MecTo. Tak Kak
aCTPOHOMHS HE 3aTparvBajia HEMOCPEICTBEHHO YCJIOBHUS KU3HU U JIEATCILHOCTH
YelioBeKa, TO TOTPEOHOCTh B HEW BO3HWKajda Ha OoJieeé BBICOKOM YPOBHE
YMCTBEHHOTO W JYXOBHOTO Pa3BUTHS YEIIOBEKa, M MOITOMY, OHa ObLIa JOCTyITHA
MOHUMAHUIO Y3KOTO Kpyra 00pa30BaHHBIX JTIONCH.

Bc€ coBpemMeHHoe ecTecTBO3HaHME: (pU3MKa, MareMaruka, reorpadus u
JpyTue HAayKH — TUTAJOCh W Pa3BHBAJIIOCH Oyiarofapsi pa3BUTHUIO aCTPOHOMUHU.

4



JIocTaToyHO  BCIIOMHUTL  MEXAaHUKY, MAaTeMaTU4YeCKUW aHalIu3, pa3BUTHIC
HpioToHOM W €ro mnocienoBarelssMd B OCHOBHOM i1 OOBSCHEHHUS JABU)KCHUS
HeOecHbIX Ted. CoBpeMEeHHbIE UAEH U TeOpHH: OoOLIask TEOpUs OTHOCUTEIBbHOCTH,
(¢u3MKa >IEMEHTAapHBIX YacTUL] — BO MHOIOM 3WXKAYTCA Ha JIOCTHUKEHHUSIX
COBPEMEHHON aCTPOHOMUH, TaKUX €€ Pa3/enoB, KaKk acTpo(pU3rKa U KOCMOJIOTHSL.

UYroObl TpPaBWIBHO MOHATH COBPEMEHHOE €CTECTBO3HAHHUE, HEOOXOAMMO
U3y4yaTb aCTPOHOMMUIO, IIPOHU3BIBAOIIYIO €70 U JIEKAILYIO0 B €r0 OCHOBaX. MHorue
CHELMAJIUCTBl CUUTAIOT, YTO BOOOIIE MpenofaBaHUE €CTECTBO3HAHUS HaJIO
IIOCTPOUTH HAa OCHOBE €ro acTpOHOMUYECKHX KOopHeu. llo-Buaumomy, Takou
IIOAXOX TIIO3BOJUT HE TOJBKO TOBBICUTH KAY€CTBO €CTECTBEHHO-HAYYHOIO
o0Opa3oBaHus, HO M PEIIUTh MPOOJIIeMy MOTEPH MHTEpPECa YYAIIUXCS K U3YyUYEHUIO
€CTECTBEHHBIX HayK.

H3yuenue acmponomuu na 1 xypce KKH coomeemcmeyem npocpamme 10
Knacca cpedHezo (NOAHO20) 00We20 00paA308aHUsi HANPABIEHO HA OOCHMUICEHUE
CeOVIOWUX Yeell:

— OCO3HaHUEC MPUHIUIHAAILHOH pOJM acCTPOHOMHUU B  ITO3HAHHH
(GyHIaMEHTAJIbHBIX 3aKOHOB TPUPOALI M (HOPMHUPOBAHUS €CTCCTBEHHOHAYYHOU
KapTUHBI MUPA;

— npuoOpeTeHne 3HaHU 0 PU3NYECKO MpHUpoe HEOECHBIX TEN U CUCTEM,
CTPOEHHUS SBONIOIMU BceneHHo#, MpoCcTpaHCTBEHHBIX U BPEMEHHBIX MacuiTadbax
Bcenennoit, Hanbosiee BaKHBIX ACTPOHOMHYECKUX OTKPBITUSX, OINPEAEIIUBIINX
pa3BUTHE HAYKU U TEXHUKH;

— OBJaJICHUE YMEHUSIMH OOBSCHATH BUAMMOE TIOJOKEHUE U JBUKECHUE
HEOECHBIX TEJN TMPUHIUIAMH OIPEACICHUS MECTOIONIOKEHUSI M BPEMEHHU TI0
ACTPOHOMHYECKMM  OOBEKTaM, HaBbIKAMHU IPAKTUYECKOTO  MCIOJIb30BAHMS
KOMITBIOTEPHBIX TPUJIOXKEHUW JJisi ONpeAesieHHus BUJa 3BE3IHOTO Heba B
KOHKPETHOM ITyHKTE JIJIsl 3aIaHHOTO BPEMEHU;

— pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B TMpoIecce MPUOOPETeHHUS 3HAHWK 10 acCTPOHOMHUHU C
WCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB HMHQPOPMAIlMM H  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHUI;

— (hopMupoBaHrEe HAYYHOTO MHUPOBO33PECHHS;

— (hopmupoBaHHE HABBIKOB UCIIOJIB30BAHMS €CTECTBEHHOHAYYHBIX U (DU3UKO-
MaTeMaTUYeCKNUX 3HAHUW NJI1 OOBEKTHOTO aHAJIM3a YCTPOWCTBAa OKPY)KAIOIIETO
MHpa Ha TpUMEPE TOCTKCHHH COBPEMEHHON acTpodU3WKH, ACTPOHOMHH U
KOCMOHABTHKH.

3apaya acTpOHOMHH, KaKk W J00OOr0 €CTEeCTBEHHOHAYYHOrO MPEAMETA,
M3y4yaeMoro B KoOJUJIeAKaX W B 00IlIeo0pa3oBaTeibHOM IIKoje — (hopMUpOBaHUE
€CTECTBEHHOHAYyYHOW TpaMOTHOCTU. EcTecTBEHHOHAy4yHas TIPaMOTHOCTb — 3TO
CIIOCOOHOCTh 4YEJOBEKa 3aHMMATh AaKTUBHYIO TPaXXIAHCKYIO TMO3UIUI0 IO
BOIIPOCaM, CBSI3aHHBIM C PAa3BUTHEM €CTECTBEHHBIX HAyK M MNPUMEHEHUEM HUX
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JOCTHKEHUM, a TAaKXKE€ €ro TOTOBHOCTb MHTEPECOBATHCSA €CTECTBEHHOHAYYHBIMU
UJIeSIMU, 3TO HE CUHOHHUM €CTECTBEHHOHAYUYHBIX 3HAHUN W YMEHHUMW, a 3HAHUS U
YMEHUs — B JEUCTBUU, U HE IPOCTO B JICMCTBUM, & B JIEUCTBUUA NPUMEHUTEIBHO K
peanbHbIM 3ajayaM. ECTECTBEHHOHAyYHO TPAaMOTHBIM YEJIOBEK CTPEMUTCS
y4acTBOBaTh B apPryMEHTUPOBAHHOM OOCYXXJICHUH MpPOOJeM, OTHOCAIIUXCSA K
€CTeCTBEHHBIM HayKaM W TEXHOJOTUSIM, 4YTO TpeldyeT OT HEro CJIEAYIOIUX
KOMIETCHTHOCTCH

— HAy4YHO OOBSICHSTD SIBICHUS;

— MOHUMAaTh OCHOBHBIE OCOOCHHOCTH €CTECTBEHHOHAYUYHOI'O UCCIIEIOBAHNS,

— WUHTEPIPETUPOBATH TAHHBIE U UCIIOJIb30BATh HAYYHBIC JOKA3ATEIbCTBA JJIS
ITOJIYYEHHUS BBIBOIOB.

Tpe6oBaHuUsI K YPOBHIO OCBOEHUSI COAEPKAHNUS JUCHUILIUHBI.
Ilnanupyemblie pe3yabTaTbl OCBOECHHSI Y4eOHOI 0 MpeaMeTa
OK 10. HMcnonb3oBaTh B mpodecCUOHATBHONU JEATeTbHOCTH yYMEHUS W 3HAHWUS,

IMOJIYYCHHBIC O6ytlaIOHII/IMI/ICSI B XO0I€ OCBOCHUA y‘{€6HI)IX npecamMeToB B
COOTBE€TCTBHU C q)ellepaJ'IBHBIM TroCyaapCTBCHHBIM O6paSOBaT€HBHBIM CTaHdapTOM

CpeaHero oo01Iero 0opa3oBaHus.

Nzyuenune npeameTtHoit obactu «EcTecTBEHHBIE HAYKW» TOJKHO
00eCIeYnTh:

c(hopMHUPOBAaHHOCTH OCHOB IIEJIOCTHOW HAYYHOW KapTHUHBI MUPA;

dbopMUpoBaHNE TOHUMAHUS B3aUMOCBSI3U U B3aUMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYyK;

c(hopMHPOBAaHHOCTH TOHUMAHHUS BIHMSHUS €CTECTBEHHBIX HAYK Ha
OKPYKaIOLIYIO Cpeay, SKOHOMUYECKYI0, TEXHOJIOTHYECKYH0, COLIMAJIBHYIO U
ATUYECKYIO C(hephl AeSITEILHOCTH YETIOBEKA;

CO3/IaHME YCIIOBHM JIJIsl pa3BUTHS HaBBIKOB Y4€OHOM, IPOEKTHO-
HCCIIE0BATENIbCKOM, TBOPUECKOH AEATETbHOCTH, MOTUBAIIMN O0Yy4AIOIIUXCS K
CaMOPA3BUTHIO;

c(hopMHUPOBAaHHOCTHLYMEHUN aHATTM3UPOBATh, OIIECHUBATh, POBEPSATH HA

JOCTOBEPHOCTH M 000011aTh HAYYHYIO HH(POPMAIIUIO;



c(hOpMHPOBAHHOCTH HABBIKOB 0€30MMaCHON PabOThI BO BPEMS IPOEKTHO-
HCCIIE0BATEIbCKON M SKCIIEPUMEHTAIBHON JAESATEIbHOCTH, IIPU UCITOIB30BaHUH

71a60paTopHOro 000PYIOBAHUS.

1.4. KonnuecTBO 4acoB Ha OCBOECHUE TUCLUILINHBI
O0beM TUCUMIUTMHBL, BUIbI y4eOHOU pabOThl M OTYETHOCTHU

Onucanue mecma y4edHo2o npeomema

[Ipenmer « ACTpOHOMUS» OTHOCUTCA K ITpeAMEeTHON obnacTu «EctecTBeHHO-
Hay4YHBIC MTPEIMETHI.

Peanusyetcs 3a cyet yacoB y4eOHOIO IJIaHa, COCTABIISIIOIINX 0053amenbHyI0
yacmo.

[Iporpamma paccuntana Ha 36 yacoB B rof (1 yac B Hezelno).

[omoBasi TPOMEXKYTOYHAsE aTTECTAIsl TPOBOAUTCS B COOTBETCTBHH C
MOJOKEHHEM O Qopmax, MEePUOANYHOCTH U TOPAAKE TEKYIIero KOHTPOJs
yCIIEBaEMOCTH M TIPOMEKYTOUHOM aTTeCTalliy yJaluxcsi, B popMe yTBEPKICHHOM
yueOHbIM mianoM Ha 2021-2022 y4yeOnbiii rog.

Oo0BLeMm

Buja yueOHOMH padoThI
1y p qacoB

MakcumanbHas yueOHasi Harpy3ka (Bcero) 54y,

Oo0si3aTesibHAas ayniuTOpPHAasi y4eOHAs HATPY3Ka (BCero) 36u.

CamocTosiTesibHas padoTa o0y4arouerocs (BCero) 184.

D opMbI KOHTPOJISI KoHnTponbHas
pabora: 1-
CEMeCTD,
3auér: 2-
ceMecTp




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHON JUCIUILJIAHBI
2.1. TemaTnueckuii MIaH U COAEPKAHUE AUCLUTIIINHBI
Conep:kanmne TUCHUIINHBI

BBegeHne B aCTPOHOMMIO

Crpoenne u macmiradbl BeesieHHOM, M COBPEMEHHbIC HAOTIOACHHUA

Kakne Tena 3anmonsstor Beenennyro. KakoBbl MX XapakTepHBIE pa3Mepbl U
paccrostHuss Mexay HumH. Kakue (usnueckue ycCJIOBHS BCTPEUAIOTCS B HHX.
Bcenennas pacmupsiercs.

Ine u kak paboTarT camble KpyIHBIE ONTHYECKHE Teleckombl. Kak
aCTPOHOMBI ~ MCCIEAYIOT TraMmma-usiydeHue Bcenennoii. Yrto  yBuugenu
rPaBUTAIMOHHO-BOJIHOBBIE U HEUTPUHHBIC TEJIECKOTIBI.

AcTpoMeTpus

3Bé31HOE He0O U BUAMMOE IBUKEHUE HeOeCHBIX CBETHJI

Kaxue 3BE3161 BxOmT B co3Be3aust Opuona u Jlebens. ComHile IBUXXETCS 110
skyunTHKe. [1aHeTsl coBepiaroT neTieo0pa3sHoe IBUKCHUE.

HebGecHbie koopanHaThl

Uto Takoe HeOecHBIM 5KBarop W HeOecHbIi MepuauaH. Kak cTpost
AKBATOPHAJILHYIO CHCTEMY HEOECHBIX KoopauHar. Kak CTposST TOpu30HTaIbHYIO
CUCTEMY HEOECHBIX KOOpAMHAT.

Buaumoe npu:kenne mianet u CoytHIa

[leTnieobpa3Hoe ABMKEHHE IUIAHET, MOMSATHOE U MPSIMOE JABUKCHUE IUIAHET.
OKIMNTUKA, 301MaKajbHble co3Be3nus. HepaBHoMepHoe nBmxeHue CoJHLIA 1O
SKJIUIITHKE.

JABu:xenue JIyHbI U 3aTMEHUSA

®a3pl JIyHbl 1 CHHOIMYECKHUN MECSI, YCIOBUSA HACTYIUIEHHUS COJIHEYHOTO M
aynHoro 3armeHuid. [loyemy mnpoucxomsiT comHeuHble 3armeHus. Capoc
IpeICKa3aHus 3aTMEHHUM.

Bpewms u kanengaps.

3BE3THOE U COJTHEYHOE BpEeMs, 3BE3HBIN U TPOITUUECKUI TOJI.

YCTpONCTBO JIYyHHOTO H  COJHEYHOTO KajJeHaaps, MpoOieMbl UX
cornmacoBanusi KOnnaHckuil ¥ rpUropuaHcKuiil KaneHaapH.

HeOecHasi MexaHMKA

I'eamoneHTpuyeckas cucTeMa MUpPa

[IpencraBnenus o crpoeHnr COTHEYHOUM CUCTEMBl B AHTUYHBIE BPEMEHA U B
CPEIHEBEKOBbE. | ENMOLEHTpUYECKasi CUCTEMa MHpPA, JT0KA3aTEIbCTBO BpAILLCHUS
3emun Bokpyr Comnnima. Ilapannakc 3BE31 W ompeneseHue PacCTOSAHUS 10 HUX,
Mapcex.

3akonsl Kemepa

OtkpeiTue W.Kemnepom 3akoHOB ABMXKEHHUA IaHeT. OTKpBITHE 3aKOHA
Bcemupnoro Ttiarorenns m o000mEHHbIe 3akoHbl Kemiepa. OmpeneneHue mace
HEOECHBIX Tel.

KocMuyeckue ckopoctu




PacuéTtsl mepBoil M BTOpON KOCMHYECKOM CKOPOCTH M HUX (U3HUECKUH
cmbici. [Tonét FO.A. T'arapuna Bokpyr 3eMiiu 1o KpyroBoi opoure.

MexIianeTHbIe NTEPETIETHI.

IToHATHE ONTHMMAaIbHOM TPACKTOpPUM MOJETA K IulaHere. Bpemsa monéra k
IJJAaHETE U JaThl CTAPTOB.

JlyHa u eé BaiusiHue Ha 3eMuIio

Jlyunsiii penbed u ero mnpupoma. I[lpunuBHOE B3aMMOIEHCTBHE MEXIY
Jlynoii n 3emnéi. Ynanenue JIyHbl OT 3eMiIM U 3aMEJICHUE BpaAILCHUS 3€MIIM.
IIpeneccus 3eMHOU OCH U IIpEABApEHUE PABHOACHCTBUM.

CTpoeHue COTHEYHOM CHCTEMbI

CoBpemennsie npecraBieHus 0 COMHEUHOU CUCTEME.

CocrtaB ComHeuHou cuctembl. [lmaHeThl 3€MHOM Tpynnbl W IUIAHETHI -
TUTaHThl, UX TpUHIUNUAIbHBIE pa3nuuud. Obnako komet Ooprta u Ilosc Koiinepa.
Pa3mepsl Tes1 CONTHEUHON CUCTEMBI.

Ilnanera 3emusn

®opma wu pasmepsl 3emind. BHyTpeHHee crpoeHue 3emiuu. Pounb
napHUKOBOTO 3 dexra B GOpMUPOBAHUM KIUMAaTa 3EMIIH.

Ils1aHeThI 3¢eMHOM rpynnbI

UccnenoBanusa Mepkypusi, Benepsl 1 Mapca, ux cxoxectb ¢ 3emiuei. Kak
NapHUKOBBIM 3P (EKT TrpeeT MOBEPXHOCTh 3eMJIM M TeperpeBaer armocdepy
Benepsl. EcTh 1 sxu3Hb HA Mapce. DBomorus opout cryTHukoB Mapca ®oboca
u Jleiimoca.

Ili1aHeThI-TUraHTHI

Ousuueckue cBorcrBa HOnurepa, Carypna, VYpana wu HenryHa.
Bynkannueckas nestenbHOCTh Ha cnyTHUKe FOnurepa Mo. Ilpupona xonen Bokpyr
IJIaHET-TUTAHTOB.

Il1aHeThI-KapPJIUKHA U UX CBOMCTBA.

Maugbie Tesa CoTHEYHOM CHCTEMbI

[Ipupona u nBwxkenue acrepounoB. Crnenuduka ABUKEHUS TPYII
acrepounioB TposiHueB u I pekos. Ilpupona n neuxenue komer. [losic Kovnepa u
O6nako komet Oopta. [Ipupona MeTeopoB U METEOPUTOB.

MeTteopbl 1 METEOPUTHI

[Ipupona mamarouux 3BE3N, METEOPHbIE MOTOKM M WX paguaHThl. CBs3b
MEXJY METEOPHBIMU MOTOKaMU M KOMeTamu. lIpupoma KamMeHHBIX U KEJIE3HBIX
METeOpUTOB. [Iprupoa METeOpUTHBIX Kparepos.

IIpakTnuyeckas actpodpusnka u ¢pusuka CoaHua

MeTtonbl acTpo(pU3MIECKUX UCCIET0BAHUN

VYCTpONCTBO M XapaKTEPUCTUKH TEJIECKOMOB pedpakTopoB U pedieKTopoB.
VYCTpONCTBO pagnuoTENeCKONOB, paTuONHTEP(PEPOMETPHI.

Connue

OcHoBHble xapakrepuctuku ConHua. OnpeneneHne Macchl, TEMIEPATyPhl U
xumuyeckoro coctaBa Connna. Crtpoenue conHeuHoM atmocdepsl. ConHeuHas
aKTUBHOCTH U €€ BIMSHHUE Ha 3eMITio U Ouocdepy.

Bnytpennee ctpoenne ConHua.




Teopernueckuid pacuér temneparypsl B 1HeHTpe ConHua. faepHblil
HMCTOYHHK DHEPTMM M TEPMOSJAEPHBIE pEaKUUMU CHUHTE3a Telds U3 BOIOPOAA,
nepeHoc 3Heprun u3 neHrpa ConHUa HapyXy, KOHBEKTHBHas 30Ha. HeWTpuHHBIN
TEJIECKOIl M HAOJI0AeHUs TOTOKa HEUTpUHO oT CoHIA.

3BE31bI

OcCHOBHBIC XaPAKTEPUCTUKH 3BE3/1

OmnpeneneHue OCHOBHBIX XapaKTEPUCTHUK 3BE3: MAacChl, CBETHUMOCTH,
TEMIIEpPaTypbl U XUMUYECKOro cocTaBa. CnekrpaibHas Kiaccupukauus 3BE31 U e€
(¢u3nueckre oCHOBBI. JlmarpaMMa «CHEKTpPaJbHBIM KIIAcC» — CBETUMOCTb 3BE3],
CBSA3b MEXIY MacCOU U CBETUMOCTBIO 3BE3.

BHyTpeHHee cTpoeHue 3BE3]]

CrpoeHnue 3Be3/1pl NIABHOM MOCJIEI0BATENBHOCTH.

CrpoeHue 3BE3/1 KpaCHbIX TMTAHTOB U CBEPXTUIAHTOB.

beibie kapJuKu, HeMTPOHHBIE 3BE3bI, NYJIbCAPbI U YEPHBIE ABIPbI

Crpoenne 3BE31 OeNbIX KApIMKOB M Tpelesl Ha HUX MacCcy — TMpeaen
Yanpapacekapa. Ilynbcapel u HelTpoHHbIE 3BE3NBI. [Ipupona 4E€pPHBIX ABIP U UX
napameTphl.

J/IBoiiHbIC, KPATHBIEC U NEPEeMEeHHBbIE 3BE3/1bI

HaGmrogenust ABOMHBIX M KpaTHBIX 3BE37. 3aTMEHHO-TIEPEMEHHbBIE 3BE3[IBI.
Onpenenenne Macc ABOMHBIX 3BE3A. llynbcupyronme mnepeMeHHbIE 3BE3NBI,
KpUBble M3MEHEHUs Onecka unedeua. 3aBUCUMOCTh MEXKIY CBETUMOCTBIO H
nepuoaoM mynbcanuit y nedeun. Lepenas — Masiku Bo BeeneHHOM, MO0 KOTOPHIM
OIPEAEIISIOT PACCTOSIHUA 10 JAIEKUX CKOIICHUM U FaJIaKTHK.

HoBble U cBepXHOBBIE 3BE3/bI

XapaKTepUCTUKH BCIBIMIEK HOBBIX 3BE3M. CBA3b HOBBIX 3BE3N C TECHBIMHU
JIBOMHBIMH CHCTEMaMHM, COJEp)KalllMMHU 3Be3ay Oenbiii kapnuk. Ileperexanue
BEIIECTBA U SIICPHBIN B3pHIB HAa MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBaroTcs
CBEpXHOBbIE  3BE3Abl.  XAPAKTEPUCTUKU  BCIBIIIEK  CBEPXHOBBIX  3BE3.
I'paBuTanronHslil Kojianc Oeyoro kapiuvka ¢ maccodt YaHapacekapa B cocTaBe
TECHOW JBOWHOM 3B€3JIbI — BCIIBIINIKA CBEPXHOBOW MEPBOro THUMa. B3pbiB
MAaCCHBHOM 3BE3/Ibl B KOHIIE CBOEH 3BOJIIOIIMY — B3PbIB CBEPXHOBOW BTOPOTO THUIIA.
Habmtonenue ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3.

JBOJIIOIUA 3BE31: POKACHUE, ) KU3Hb U CMEPThb 3BE3/1

Pacuér npomoMKUTENbHOCTH KWU3HUA 3BE3Jl Pa3sHOM MACChl Ha IJIABHOM
[OCJIE0BATENIbHOCTU. llepexon B KpacHble THUTaHTBl U CBEPXTUIAHTBI IOCIE
ucuepnanusi Bojmopoga. CrHokoilHass SBOJIOLMS MaJOMAacCUBHBIX 3BE37, U
IPaBUTAIIMOHHBINA KOJUIAIIC W B3PHIB C OOpa30BaHWEM HEHUTPOHHOW 3BE3bI WIIH
4EPHOM ABIPHI MaCCUBHOM 3Be3/bl. OnpeiesieHne Bo3pacTa 3BE3AHBIX CKOIUICHUH U
OTHEIBHBIX 3BE3/] U MPOBEPKA TEOPUHU IBOIIOLMH 3BE3.

Muieunbii IlyTh

I'a3 u mbLIb B NannakTHKe.

Kak oOpasyrorcst oTpaxkarenbHble TyMaHHOCTH. [louemy cBetsaTcs
nudPy3HbIe TYMAHHOCTH

Kak KOHLIEHTpHUPYIOTCS ra30BbIE U MBUIEBbIE TYMAHHOCTH B ['anakruke.
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PaccessHHbIe 1 m1apOBBIE 3BE3AHBIC CKOTIJICHUS.

HaGnronaembie cBoicTBa paccesiHHBIX 3BE3AHBIX cKorieHuil. Habmonaemblie
CBOMCTBA LIAPOBBIX 3BE3AHBIX CKOIUICHUH. PacmpeneneHue u xapaxrep ABUKCHUSA
ckoruieHMd B l'anmaktuke. PacrnpeneneHue 3BE3M, CKOIUICHWH, ra3a YW NbUIM B
lNamaxruke.

CBepxmaccuBHas 4€pHas IbIpa B LEHTPE |'alakTUKU U KOCMUYECKHUE JTYUH.
Nudpakpacubie HaOmoneHus JOBWKEHUS 3BE3N B ILEeHTpe [ajnakTuku U
oOHapyXeHue B ILEHTpe [alakTUKU CBEpXMACCUBHON uepHOW JIbIpbl. Pacuér
napamMeTpoB CBEPXMACCUBHOM 4€pHOM bIpbl. Habmronenus KocMUuecKux gydyed u
UX CBA3b CO B3PbIBAMHU CBEPXHOBBIX 3BE3.

lanakrukmn.

Kak knaccuduiupoBanu rajaktukd mo GopMe U KaMepTOHHAs JUarpaMma
Xab6ma. CpoiicTBa CHUpaidbHBIX, JJUIMIOTHYECKUX M HEMPABWIBHBIX TaJaKTHK.
KpacHoe cmelnienne B ciekTpax rajJakTUK U ONPEIeICHUE PACCTOSHUS 10 HUX.

3akon Xa00aa.

Bpaiienue ranaktuk v TéMHas MaTepus B HUX.

AKTHBHBIE TAJAKTHKH U KBAa3aphbl

[Ipupona aKTUBHOCTHU TaJlaKTHK, PAIUMOTaIaKTUKU U B3aUMOJCUCTBYIOIINE
rajgakTuku. HeoObIyHbIE CBOMCTBA KBa3apoB, MX CBS3b C SApPaMHU TaJlAKTHK M
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CronjieHus raJJakTHK

HaGmromaembie cBOMCTBA CKOIUICHHM TalakTHK, PEHTTC€HOBCKOE H3JIy4YEHUE,
TEMIIEpaTypa U Macca MEXraJlaKTU4eCKOro ra3a, HeoOXOJUMOCTh CYIIECTBOBAHMS
TEMHOW MAare€puy B CKOIUICHMSX TaJakTHK. OleHKa Macchl TEMHOW Marepuu B
CKOIUICHUsIX. JSluencras CTPYKTypa pacupencieHus TaJIakKTUKU CKOIUIEHUU
raJaKTUK.

Crpoenue u3BoaOunsa Beejennoii

KoneynocTh n 0eckoHeYHOCTH BeesieHHOM — mapagoKchl KIacCH4ecKoii
KOCMOJIOT M H.

3aKOH BCEMHUPHOTO TITOTEHUS W MPEACTABICHUS OKOHEYHOCTH W
6eckoneyHoct BeenenHoii. @oTomMeTprueCcKuid apajoKe U MPOTUBOPEUNS MEKITY
KJIACCUYECKUMU TPEICTABICHUAMH O CTpPOCHHH BceneHHON W HAOIIONCHUSIMM.
HeobOxonuMocTh mpuBiedeHus o01eld TeOpud OTHOCUTEIBHOCTH IS TTOCTPOCHHUS
Monenu BcenenHoil. CBSi3b MEXAYy TI€OMETPUYECKHX CBOWCTB MPOCTPAHCTBA
BceneHHol ¢ pacnipefiesieHneM U IBUKEHUEM MATEPUH B HEW.

Pacmupsiromasicst Becesrennas

CBs3b  cpelHEell IJIOTHOCTM Marepud C 3aKOHOM  pacUIMpeHus: M
reOMETPUYECKUMH  CBOWCTBaMu BcenenHoil. EBKIWmoBa W HEEBKIMIOBA
reometpusi Beenennoid. Onpenenenue paauyca u Bo3pacta Bcenennoit. Moaenb
«ropsiueit BecenmenHoi» W penukToBOoe wm3MydeHus (OOpazoBaHHWE XHUMHYECKUX
sanemeHToB BO Bcenennoil. OOunue renuss Bo BceeneHHoil u HeoOXOIMMOCTh
00pa3oBaHMsl €r0 Ha paHHUX JTarax 3BojwIuu Becenennoit. HeoOxomumocTs He
TOJILKO BBICOKOM IUIOTHOCTM BEUIECTBA, HO M €ro BBICOKOM TeMIepaTypbl Ha
paHHUX 3Tamnax 3BoJOIMH BceeneHHoW. PenukroBoe H3iydeHUE — U3IIyYECHUE,
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KOTOPO€ OCTaJIOCh BO BCEIEeHHOW OT rops4ero W CBEPXIUIOTHOIO COCTOSHUA
MaTepud Ha paHHUX »dTanax >ku3HU Bcenennoil. HaOmiomaemble cBoiicTBa
penuKTOBOrO u3nyudeHusd. [loueMy HeoOXoAMMO TMpHUBJIEUYEHHE OOILEH Teopuu
OTHOCUTEJIBHOCTH ISl IOCTPOEHUSI MOAEIA BCeneHHOoM.

CoBpeMeHHbIe POOIEMbI ACTPOHOMUU

YckopeHHOe paciuupenre BeeleHHOoN U TEMHast SHEPI .

HaGnrogenust cBepXHOBBIX 3BE3] | Tuna B HaJIEKMX TaJIaKTUKaX U OTKPBITHE
YCKOPEHHOTro  pacmupeHuss  BcenenHol.  OTKpbITME  CHUJIBI  BCEMHUPHOIO
orrankuBaHus. TEMHas sHeprus yBenuuyuBacT maccy BcenmeHHon mo mepe eé
pacmupenus. [Ipupona cuibl BceMupHOro oTTaqKMBaHHUS.

OO0HapyxeHHe MIaHEeT BO3J€ IPYTUX 3BE3L.

HaGmronenust 3a fABM)KeHHEM 3BE3L M OINpEACNICHHS MacC HEBUIUMBIX
CIIyTHUKOB 3BE€3]l, BO3MYULIAIOIIUX WX NPSIMOJIMHENHOE JBWKEHHE. MeTonsl
oOHapyxeHus sk3oriaHeT. OleHKa yCIOBUM Ha MOBEPXHOCTAX dk3oriaHeT. [louck
AK30IUJIaHET C KOM(MOPTHBIMHU YCIOBUAMH ISl 'KU3HU HA HUX.

ITouckn xu3HuM u pasyma BO BcenenHoil. PaszButue npeacrasieHud o
BO3HMKHOBEHUM U CYIIECTBOBAHUM XU3HU BO BceneHHoil. CoBpeMEHHBIE OLIEHKU
KOJIMYECTBa BHICOKOPA3BUTHIX IMBUIIM3anuil B ["anakruke. [lonbitku oOHapyxeHUs
Y TIOCBUIKY CUTHAJIOB BHE3EMHBIM LIUBUJIU3ALIUSIM.

Temaruuyeckoe MNJIaHUPOBAHHE

Haumenosanue memoi Konuuecmeo uacoe

Paszoen «Beeoenue». Becezco uacoe:1

BBeneHue B aCTpOHOMMIO. 1

Pazoen «Actpomerpusi». Becezo uacoe: 8

3Bé3mHOE HEDO.

HebGecHble KOOpIUHATHI.

Bunumoe nBmkenue miadet U CoitHna.

JIBrm>kenue JIyHbl 1 3aTMEHUS.

Bpewms u xanennaps.

Cucrema Mupa.

3akonbl Kemiepa qBUKEHUS TUIAHET.

I I e I R

Kocmuueckne ckopoCcTH M MEXKIIIAaHETHBIE
MEPENETHI.

Paszoen «Crpoenue ColHEUHOU cucteMsl». Beezo uacoe: 7
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CoBpeMeHHbIE TPEACTABIECHUS O CTPOCHUU U 1
coctaBe COJIIHEUHOUM CUCTEMBI.

IInmanera 3emus.

JIyHa u e€ BusgHUE HA 3EMIIIO.

[InaneTs! 36MHOU TPyNIIBI.

[Imanersi-ruranTel. [L1aHeThI-KapIUKH.

Mansie Tera CoJTHEUHON CUCTEMBI.

I

COBpeMeHHBIe MMpCaACTABJICHUA O
IMPOUCXOKIACHUU ConHEYHOM CUCTEMBI.

Pazoen «Actpodusuka u 3BE3qHast acTpoHOMUs». Beezo uacoes: 7

MeTtobl acTpoPU3NIECKUX UCCIICTOBAHUM. 1
Counnize. 1
BryTpenHee cTpoeHHE U UCTOUYHUK YHEPTHHU 1
CounHirza.

OCHOBHBIE XapaKTEPUCTUKHU 3BE3. 1
benbie kapnuku, HEUTPOHHBIE 3BE3/IbI, YEPHBIE 1
IbIpbL. J{BOITHBIE, KpaTHBIC U IEPEMEHHBIE

3BE3/IbI.

HoBbie 1 CBEpXHOBBIE 3BE3IBI. 1
DBOJIIOLNSA 3BE3I. 1

Pazoen «Mneunsblii yte» Beezo uacos: 3

I'a3 m nbu1b B ['anakTuke. 1
PaccesiHHbIE U IAPOBBIEC 3BE3AHBIE CKOILICHUS. 1
CBepxMaccuBHas 4€pHasi Iblpa B LICHTPE 1
Mueunoro Ilytu.

Pazoen «l'anaktuku». Bcezo uacoe: 3

Knaccudukarus ramakTuk. 1

AKTHBHBIC TaJIaKTUKHA U KBa3aphbl. 1
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CKOILJIEHUS TaJIaKTHK. 1

Pazoen «Ctpoenue u 3Bomonus Beenennoi». Beezo uacos: 3

KoneyHocTs U O6CKOHEUHOCTH BCEIEHHO. 2
Pacummpsromascs Beenennas.

Mopnens «ropstueit BcesrleHHONM» U PENTMKTOBOE 1
U3JIy4YECHUE.

Pa3nen «COBpeMeHHBIe HpO6JIeM]'::I ACTPOHOMHU . Bcezo uacos: 3

YckopenHoe pacuumpenue BeenenHon u TéEMHas 1
JHEprus.

OO6Hapy>xeHue MIaHEeT BO3JIE IPYTUX 3BE3L. 1
ITounck xu3Hu 1 pazyma Bo BeeneHHoM. 1

Pe3eps (1 uac).

UtoroBsiii ypoxk. 1
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3. YCJOBUS PEAJIM3AIIMU PABOYEM ITPOI'PAMMBI YUYEBHOM
JAUCIHAITJIMHBI
3.1. TpeboBaHus kK MaTepuaIbHO-TEXHUUECKOMY 00ECIIEUEHHUIO
MarepuajibHO-TEXHHYECKOe o0ecneyeHue JUCHMILIMHBI
OcBoeHHE AUCHMIUIMHBI TPEAINOIaracT MCIOJIb30BaHUE AaKaJIeMUYECKOMN
ayIUTOPUM I TPOBEACHUA JICKIMOHHBIX W CEMUHAPCKUX 3aHATUA C
HEOOXOMMBIMU TEXHUYECKUMU CPEACTBAMH (KOMITBIOTED, MPOEKTOP, JOCKA).
bubnunoreunsiit  poun CKIMM u KKM  ykomiuiekToBaH  BCeMH
HEOOXOAMMBIMU TICYaTHBIMU HWCTOYHUKAMH, B TOM 4YHUCJIE MEPUOAUYCCKUMU
U3IAaHUSMHU KYPHAJIOB MO KYJBTYPHOM TNOJMUTUKE, TOJUTOJOTUM W CMEXKHBIM
mucturuinaaM. O0ecreueH T0CTYI K CETH UHTEPHET, TAC CTYACHTHI UMEIOT JOCTYI
K OTKPBITBIM AJICKTPOHHBIM OMOJIMOTEKAaM, UMEIOT BO3MOXKHOCTh 3a04HOTO YYaCTHS
B CEMHHApax W KOH(EPEHIUAX, NUCTAHIMOHHO MPUHUMATh y4acTHEe B OHJIANH

dopymax 1o NpoPUIBLHBIM TUCHUILITNHAM BEIYIIUX BY30B.

3.2. UndopmanronHoe obecredeHne peaan3aiuy TUCIUTITHHBI
VY4eOHo-MeToInuecKoe U HHGOPMAITMOHHOE 00ecTieueHne TUCIUTIIMHBI BKITIOYAeT
B ce0s COBpEMEHHYIO yUeOHYIO U yUeOHO-METOINIECKYIO JIUTEPaTypy 10
ACTPOHOMMH U JIPYTUM €CTECTBEHHBIM HayKaM TEKCThI U U3aHUs (BKITIOUAst
AJIEKTPOHHBIE).

Pexomenayemas sureparypa:

1. Actponomust. 10-11 kmaccer: yue6. nmst o0eoOpa3oBaT. OpraHu3aIui:
0a3oBbIil ypoBeHb. / B.M. Uapyrun. — M.: IIpocsemenue, 2018. — 144 c.: nn. —
(Cepsr 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

I/IH(l)OpMaHI/IOHHLIe TEXHOJIOI'HH, IPHUMCHACMbBIC B OCBOCHHMH IIPOrpaMMbl
AUCHOHUIVIMHBI
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NudopmaliioHHble TEXHOJOTHU PEaTM3YyIOTCS MOCPEACTBOM MPOTPaAaMMHOTO
oOecrieueHus: U UHTEPHET-PECYpPCOB, OOECIEUMBAIOIIUX MPSIMOU JTOCTYN K OHJIAHH
KOH(I)CpCHI_[I/IHM, OHJIAMH JICKOUAM, CO3JaHUIO TEMATHUYCCKUX IPC3CHTALMH, cnaﬁz[-
1I0Y, 9JICKTPOHHBIM 6I/I6JII/IOTGKaM, MYJIBTI/IMGI[I/II‘/’IHBIM JOKYMCHTAaM.

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

IlepeyeHnb 0CHOBHOI yueOHOI JIMTEPATYPHI.

1. Boponnos-BenbsimunoB, Crpayt: Actponomus. 10-11 xmnaccel. ba3oBsiii
ypoBeHb. YueOHuk. ®I'OC

Hpoda, 2018.
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4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHHUSA YUEBHOM

JANCIUIIJIMHBI
Pe3yabraTsl 00yueHus: Iloka3zarb OLeHKY pe3yJbrara dopma
yMeHMHsl, SHAHUSA KOHTPOJIA U
OLICHUBAHUSA
N3yyenue I'eouentpuyeckas u Texymui.
MpeMETHON 00J1acTh IeJIUOLIEHTPUYECKAsL CUCTEMA, ITpomeKyTOUHBIN.

«EcTecTBeHHBIC HAYKN»
JTOJDKHO 00€CTICUHTh:
c(hopMUPOBAHHOCTH
OCHOB LIEJIOCTHOU Hay4YHOU
KapTUHBI MUPA;
dbopmMHpoBaHue
OHMMAaHUS B3aMMOCBSI3H U
B3aMMO3aBUCHUMOCTH
€CTCCTBECHHBIX HAYK;
c(hopMUPOBAHHOCTH
NOHMMAaHUS BIUSHUS
€CTECTBEHHBIX HAYK Ha
OKPYXAaIOIIYIO CpeLy,
HKOHOMHYECKYIO,
TEXHOJOTUYECKYIO,
COLIMAJIBHYIO U ATHYECKYIO
cdepsl nesaTeIbHOCTH
YeJI0BEKa;
CO3JaHHUE YCIOBUH
JUTSL pa3BUTHS HABBIKOB
y4eOHOMH, MPOEKTHO-
HCCIIEA0BaTEILCKOM,
TBOPYECKOM JESITEIbHOCTH,
MOTHBAIUN 00YYArOITIXCS
K CaMOpPa3BUTHIO;
c(hopMUPOBAaHHOCTH
YMEHUI aHAIIU3UPOBATh,
OIICHUBATh, MPOBEPSTH HA
JIOCTOBEPHOCTH U
0000111aTh HAYYHYIO
uH(bOPMAITHIO;
c(hopMUPOBAaHHOCTH
HaBBIKOB 0€30IMacCHOM
paboTHI BO BpeMst
MPOCKTHO-
HCCJIEIOBATEIBCKOMN 1

BUIMMAas 3BE3/IHAS BEIMYMHA,
CO3Be3/I1e, MPOTUBOCTOSHUS U
COCIMHEHUS TUIAHET, KOMETa,
acTepou/l, METEOP, METEOPHUT,
MJIaHETa, CIIyTHHUK, 3BE3/14,
ConueuHnas cucrema, ['anakruka,
Bcenennas, BcemupHoe u
MOSICHOE BpEMsI, BHECOJIHEUHAS
T1aHeTa (3K30IJIaHeTa),
CIIeKTpaJIbHAs Ki1accuuKaIus
3BE€3]1, apajijlakc, PeIUKTOBOE
n3nydeHue, bonbioit B3psis,
Yephas npipa;

[Tapcek, cBeTOBOM 1O/,
aCTPOHOMHUYECKAs €MHUIIA,
3B€3/Hasl BEJINUMHA;
OCHOBHBIE 3TaIbl OCBOCHUS
KOCMHMYECKOTO MPOCTPAHCTRBA,
TUIIOTE3bI TPOUCXOXKACHUS
CoJHEYHOH CHUCTEMBI;

3HaTh O COCTABE COITHEYHOM
aTMocdepbl; pa3Mepbl
["anakTuku, MONOKEHUE U
nepuoy oopamenus ComaHia
OTHOCHUTEJILHO IIEHTPA
["'anakTukwy;

OCHOBHBIE DJIEMEHTBHI U CBONCTBA
raHeT COTHEYHOM CHCTEMBI,
METOJIbI OTIPEICIICHUS
PACCTOSTHUM Y JINHEWUHBIX
pa3MepoB HEOCSCHBIX Te,
BO3MOJKHBIC TTyTH IBOIIOIIUHN
3BE€3/1 pa3JIUYHON MACCHI,
HAXOOUTh HAa HEOE OCHOBHEIE
co3Be3nusi CeBepHOro
MOJTYIIApUsI, B TOM YHUCJIE:
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JKCIIEpPUMEHTAIbHOU
AeSITEeNbHOCTH, TIPU
UCII0JIb30BaHUU
1a00paTOPHOTrO
00opy10BaHMUS.

bonsmas MenBenuna, Manas
Mensennna, Bononac, Jlebenn,
Kaccuones, Opuon; cambie
SIPKUE 3BE3/1bl, B TOM YHCIIE:
[Tonspnas 3Be3na, Apkryp,
Bera, Kanemna, Cupuyc,
berenkreiize, NCIOIL30BaATh
KOMITBIOTEPHBIE TTPUITOKEHHUSI
JUISL OTIpEIeNICHUSI TIOJIOKEHUSI
Connuia, JIyHbl 1 3B€37] Ha
JT00YI0 1aTy ¥ BpeMs CYyTOK ISt
JTAHHOTO HACEJICHHOTO MyHKTA.
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