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1. IACIIOPT PABOYEM ITPOI' PAMMBI «KACTPOHOMMSI»
1.1. O6nactp mpuMeHeHus: pabouel mporpaMMBbI
PaGouast mporpaMma JUCHUTUIMHBI « ACTPOHOMUSD SIBJISIETCSA YACTHIO
00pa30BaTeNbHOM MPOrPaMMbI B COOTBETCTBHH C (heiepaIbHbIM TOCY1apCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHIAPTOM CPEIHEro MPodeccCHoHanbHOTO 00pa30BaHUS 110
HaMpaBJICHUIO MOJATOTOBKK creruaibHOCTH 53.02.03 NHCTpyMEHTAIbHOE
UCITOJIHUTENBCTBO (M0 BUJIaM UHCTPYMEHTOB).
1.2. MecTo JUCIUIUIMHBL B CTPYKTYpE 00pa30BaTeIbHOM MPOrpaMMbl
OVYILI.00 O6uieo0pa3zoBaTeabHbI Y4eOHBIN ITUKIL.
OVII.00. O6s3aTenbHbIE NpeAMETHBIE 00IACTH.
1.3. Ilens u 3a7a4M JUCIIUIIIIMHBI

PaGouas mporpamma 1o yue0HOMY MpeAMETY «ACTPOHOMHSI COCTaBJIeHA Ha
OCHOBE (hemepasibHOTO  KOMITOHEHTa TOCYJApCTBEHHBIX  00pa30BaTEIIbHBIX
CTaHJapTOB 00mero o6OpazoBanust (mpukaz MwuHoOpazoBanusi Poccuum ot
05.03.2004  Nel089  «O6  yrBepxkaenun  DenepalibHOTO  KOMIIOHEHTA
roCyJIapCTBEHHBIX 00pa30BaTeNIbHBIX CTAHAPTOB HAYAJILHOTO OOIIET0, OCHOBHOTO
o01mero u cpeaHero (mMoiaHoro) oOiero oOpazoBaHuA»), MprKaza MuUHUCTEPCTBA
obpazoBanuss u Hayku Poccuiickoit ®enepanum ot 07.06. 2017 Ne 506 «O
BHECEHUU  M3MEHEHWHW B  (elepaibHblii  KOMIOHEHT  TOCYIapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAaHAAPTOB HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro W
cpenHero  (momHOTO) — OOmIEro  OOpa3oBaHUs, YTBEPXKIACHHBIM  MPUKA30M
MunucrepctBa obpazoBanust Poccuiickoit @enepauuu ot 5 mapra 2004 1. No
1089».

Oobwan xapakmepucmuka yueoH020 npeomema

ACTpOHOMHSI 3aHHMaeT 0co00€ MECTO B CHCTEME €CTECTBEHHOHAyYHBIX
3HAaHHM, TaK KaK OHA 3aTparnBacT INTyOWHHBIC BOMPOCHI CYIICCTBOBAHUS YEIOBEKA
B OKPY>KaIOIleM MHUPE U B HEW KOHIICHTPUPYIOTCS OCHOBHBIC MPOTHBOPEUHS MEXKTY
ObITHEM YeJIOBEKa M €ro co3HaHweMm. Ha mpoTsHKeHHH ThICSYETETUN acTpOHOMHUS
marajga B HOTY ¢ ¢uiocodueit u penurueid, uHpopMaImen, MOYeprnHyTON U3
HaOmofeHnit  3BE3AHOrO HeOa, mWTana BHYTPEHHUHW MHP 4YEJIOBEKa, €ro
pENMTHUO3HBIE TIPENCTaBICHUsT 00 OKpykammeMm wupe. Bo Bcex apeBHHX
dbunocockux IMIKOIAX ACTPOHOMHS 3aHUMaja Beaymiee MecTo. Tak Kak
ACTPOHOMHSI HE 3aTparvBajia HEMOCPEICTBEHHO YCJIOBHS JKU3HU M JESTEILHOCTH
Yell0OBeKa, TO TOTPEOHOCTh B HEW BO3HHKalIa Ha OoJiee BBICOKOM YpPOBHE
YMCTBEHHOTO U JIYXOBHOTO Pa3BUTHS YEJIOBEKAa, W IMOATOMY, OHA ObLIa JOCTYITHA
MOHMMAaHHIO Y3KOTO Kpyra 00pa30BaHHBIX JIFOICH.

Bcé coBpemenHoe ectecTBO3HaHHME: (U3MKA, MareMaruka, reorpadus u
Ipyrue HayKu — THUTAIOCh W Pa3BUBAIOCH Onarofaps pa3BUTHIO aCTPOHOMHH.
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JlocTarouHO  BCIOMHUTH  MEXAHMKY, MATEMaTW4YECKUU AaHalIu3, pPa3BUTHIC
HploTOHOM U €ro mocienoBaTelsiMd B OCHOBHOM Uil OOBSCHEHHUS JIBH)KECHUS
HeOecHbIX Tell. COBpEMEHHbIE UIEU U TEOpUHU: 00Iasi TeOpUss OTHOCUTEIBbHOCTH,
(¢u3MKa SIEMEHTAapHBIX YacTUL] — BO MHOIOM 3WXKAYTCS Ha JOCTHIKECHHUAX
COBPEMEHHOW aCTPOHOMHUH, TaKUX €€ pa3/ieoB, KaK acCTpOPU3UKa U KOCMOJIOTHS.

YroObl MpaBUIBHO MOHATH COBPEMEHHOE €CTECTBO3HAHHE, HEOOXOAMMO
U3y4aTh ACTPOHOMMIO, IPOHMU3BIBAIOLIYIO €r0 U JIEKALIYI0 B €r0 OCHOBax. MHorue
CIIELMAIUCTBl CYMTAIOT, YTO BOOOIIE MpernojaBaHUE ECTECTBO3HAHMUS HAaJo
IIOCTPOUTh HAa OCHOBE €ro acTPOHOMHUYECKHUX KOpHeW. [lo-Buaumomy, Takou
MIOAXOJ TO3BOJUT HE TOJBKO ITOBBICUTH KAauye€CTBO €CTECTBEHHO-HAYYHOIO
00pa30BaHusA, HO U PEHINTh MPOOJIEMy MOTEPU MHTEpPECa YHAIIUXCAd K U3YUCHHIO
€CTECTBEHHBIX HayK.

H3yuenue acmponomuu na 1 xypce KKH coomeemcmeyem npoepamme 10
Knacca cpedHez2o (NOAHO20) 00We20 00paA306aHUS HANPABIEHO HA OO0CHMUMICEHUE
cneoyowux yenei.

— OCO3HAaHWE MPUHIUIHAIBHOW PpOJIM aCTPOHOMHUH B  TO3HAHUU
(byHIaMEHTAJIbHBIX 3aKOHOB MPHUPOABI U (POPMHUPOBAHUS €CTECTBEHHOHAYYHOM
KapTUHBI MUPA;

— npuoOpeTeHne 3HaHui 0 GU3UYECKON MPUPOJIe HEOSCHBIX TEJT U CUCTEM,
CTPOCHHUS SBOIIONMN BCeleHHOH, MpOoCTPaHCTBEHHBIX W BPEMEHHBIX MacIiTadax
Bcenennoii, Hanbonee BaXHBIX ACTPOHOMHYECKHUX OTKPBITHSIX, OMPEISITHBIIIX
pa3BUTHE HAYKH U TEXHUKH;

— OBJIAQJICHUE YMCHHUSAMH OOBSCHATh BUIUMOE TIOJIOKEHWE W JIBHDKCHUE
HEOCCHBIX TeJ NPHHIMIIAMHU OTPEACICHUS] MECTOMOJIOXKEHUS W BPEMEHU II0
ACTPOHOMHYECKUM  OOBEKTaM, HaBbIKAMU MPAKTUYECKOTO  HMCIOJIb30BaHUS
KOMITHIOTEPHBIX ~MPWIOKEHUN JUIsl  OMNpEeNeieHus BHIa 3BE3IHOr0 Heba B
KOHKPETHOM ITyHKTE JJI 33/IaHHOTO BPEMEHU;

— pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUECKUX
CIOCOOHOCTEH B TMpoIlecce MPUOOPETCHUS 3HAHWK 10 aCTPOHOMHUU C
WCIIOJIb30BAHUEM  PA3UYHBIX HCTOYHUKOB HMH(POPMAIIUM M  COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJOTUI;

— (hopMupoBaHKE HAYIHOTO MUPOBO33PCHHUS;

— (hopMupOBaHKE HABBIKOB HCITOJIB30BAHUS €CTECTBEHHOHAYYHBIX U (PH3UKO-
MaTeMaTUYeCKUX 3HAaHUM AJi1 OOBEKTHOTO aHajliu3a YCTPOWCTBA OKPYKAIOUIETO
MHpa Ha TIpUMEpe JOCTIKCHHH COBPEMEHHOW acTpO(U3MKH, aCTPOHOMHH U
KOCMOHABTHKH.

3agauya acTpOHOMHUHM, KaK M JIIOOOTO €CTECTBEHHOHAYYHOIO IpeaMeTa,
U3y4aeMoOro B KOJUJIEMKax M B 00IIe00pa3oBaTeNbHOM IIKOJE — (POpMHUpOBaHHE
€CTECTBEHHOHAYyYHON TI'paMOTHOCTH. ECTecTBEHHOHay4yHasi TpaMOTHOCTb — 3TO
CHOCOOHOCTh YEJIOBEKa 3aHMMaTh AaKTUBHYIO TPaXIAHCKYIO IO3HUIMI0 IO
BOIIPOCAM, CBA3aHHBIM C Pa3BUTUEM ECTECTBEHHBIX HAyK W NPHUMEHEHHEM HX
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JOCTHKEHUM, a TakKe €ro rOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU
UJESIMU, 3TO HE CHMHOHUM E€CTECTBEHHOHAYYHBIX 3HAHUN M YMEHUW, a 3HAHUS U
yMEHUS — B JICHCTBUU, U HE TIPOCTO B JICUCTBUM, a B ACHCTBUU MPUMEHHUTEIIBHO K
peanbHbIM 3ajadaM. ECTeCTBEHHOHAy4HO TIpPaMOTHBIA 4YEJIOBEK CTPEMUTCA
y4acTBOBAaTh B apryMEHTHUPOBAHHOM OOCYKJEHUU MPOOJIEM, OTHOCAIIUXCS K
€CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, 4YTO TpeOyeT OT HEro CIeAYyIOIHX
KOMITETEHTHOCTEH:

— HAy4YHO OOBSICHATD SIBJICHUS;

— IMOHUMaTh OCHOBHBIC OCOOCHHOCTH €CTECTBEHHOHAYYHOTO UCCIICIOBAHNS;

— UHTEPIPETUPOBATH JaHHBIE U UCMOJIb30BaTh HAYYHBIE JOKA3aTeJIbCTBA JJIs
MOJIyYEHUSI BBIBOJIOB.

TpeOoBaHusA K YPOBHIO OCBOCHUS COJACPKAHMS TUCIHUIINHBI.
I[lnanupyembie pe3yJibTaThbl 0CBOEHHS YUeOHOI0 NMpeaMeTa
OK 10. Ucnonb3oBath B MpodeCCUOHATILHONW AEATENbHOCTU YMEHUS U 3HAHUS,

NOJlyYeHHblEe OOydYaloIMMUCA B XOJE€ OCBOCHHS Y4YEOHBIX MpPEIMETOB B
COOTBETCTBHUHM C (peiepajbHBIM I'OCYIapCTBEHHBIM 00pa30BATEIbHBIM CTaHAAPTOM

CpeaHero oo1ero oopa3oBaHusl.

N3yuenue npenMeTHOM 00macTH «EcTecTBeHHBIE HAYKWY JOJIKHO
00eCTeunTh:

c(hOpPMHPOBAHHOCTH OCHOB IIEJIOCTHON HAYYHOU KapTUHBI MUPA;

dbopMupoBaHUEe MMOHUMAHHS B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

c(hOpMHUPOBAHHOCTH MOHUMAHUS BIMSHUS €CTECTBEHHBIX HayK Ha
OKPYKaIOIIYIO CPey, SKOHOMUYECKYI0, TEXHOJOTUYECKYI0, COLIMATIbHYIO U
ATUYECKYIO C(Hephl NeITeTbHOCTH YEJIOBEKa,

CO3/IaHKE YCJIOBHI JIJIsl Pa3BUTHS HaBBIKOB y4€OHOM, MPOEKTHO-
HCCIIEI0BATEILCKOM, TBOPUECKOM AEATETLHOCTH, MOTUBAITUN 00yJarOITUXCS K
CaMOPa3BUTHIO;

c(hOpMUPOBAHHOCThYMEHU aHAIM3UPOBATh, OLICHUBATh, TPOBEPSTH HA

JIOCTOBEPHOCTh U 0000111aTh HayYHYI0 HH(OPMAIIHIO;



c(hOpMUPOBAHHOCTH HaBBIKOB 0€30MaCHON PabOTHI BO BpEMS POEKTHO-
MCCIIEN0BATENBCKON M SKCIEPUMEHTAIBHON IS TEIbHOCTH, ITPU UCIIOIb30BAHUHN

71a60paTOPHOTO 00OPYIOBAHHUS.

1.4. KomnuecTBO 4acOB HA OCBOEHUE JTHUCIIAIUIAHBI
O0BeM TUCIMIUIMHEI, BUIBI y4€OHOW pabOThl M OTYETHOCTH

Onucanue mecma yuebHo20 npeomema

[Tpeamer «ACTpOHOMUS» OTHOCHUTCA K MPEIMETHOM obnactu «EcTecTBeHHO-
HAay4HbIE MPEAMETHI».

Peanusyercs 3a cueT yacoB yueOHOTO IUIaHA, COCTABISIOIIUX 00A3AMENbHYI0
yacme.

[Iporpamma paccuntana Ha 36 4acoB B 101 (1 4ac B HEAETIO).

[omoBasi mpoMeEXyTOUHAsl aTTECTalUsl MPOBOJUTCS B COOTBETCTBUU C
MOJIOKEHHEM O (¢GopMax, MEPUOJUYHOCTH U TOPSAKE TEKYIIero KOHTPOJS
yCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIMH YJaIluXcs, B popMe YTBEPKIEHHON
yaeOHbIM TuTaHoM Ha 2021-2022 yueOHbIif To/.

Oo0nem

Bua yueOHOM padoThI
1y p 4acoB

MakcumajibHasi yuyeOHasi HArpy3Ka (Bcero) 54y,

Oobsi3aTesibHAsE ayIUTOPHAA y4eOHAs HArpy3ka (Bcero) 36u.

CamocrosiTesibHasi padoTa o0yuaromerocsi (BCero) 18u4.

DopMbI KOHTPOJISA Kourtponphas
pabora: 1-
ceMecTp,
3auér: 2-
CEMECTP




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI
2.1. TemaTn4eCcKnii IUIaH U COAEPKAHUE TUCLHUTUIHBI
Coaep:xanue JUCHUNIMHBI

BBejeHHEe B ACTPOHOMUIO

Crpoenne u macmitadbl BeejieHHOI, 1 cOBpeMeHHbIe HAOIIOIEeHN S

Kakune Tena 3amonssior BeeneHnyro. KakoBbl uX XapakTepHBIE pa3sMephl U
pacctosHusi Mexay HumMHU. Kakue Qusnmyeckue yciaoBHs BCTpPEUYalOTCS B HHX.
Bcenennas pacuumpsercs.

I'ne m xak paboTarOT camble KPYMHbIE ONTUYECKHE Teeckonbl. Kak
aCTPOHOMBI ~ HCCIEAYKT ramMma-usiydyeHue Bcemennou. Uro  yBuuenu
IPABUTALIMOHHO-BOJHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

AcTpoMeTpus

3Bé3aHOE HEOO U BHAUMOE IBUKEHHE HEOCCHBIX CBETHII

Kaxue 33151 BxoAsT B co3Be3aust Opuona u Jlebens. ConHIle IBUXETCS MO
skaunTuke. [lnaneTsl coBepiiaoT nerieoopazHoe ABUKECHHE.

HebGecHble koopauHaThI

Uro Takoe HeOecHbIM »HKBAaTOp W HeOecHbId MepuauaH. Kak crposr
HKBATOPUAIIBHYIO CUCTEMY HEOECHBIX KoopauHaT. Kak CTpoAT ropu30HTaNIbHYIO
cUCTEMY HEOECHBIX KOOpIUHAT.

Buaumoe npuxenne miaaner u CorHua

[TetneoOpa3Hoe ABMKEHUE TUTAHET, MOMATHOE U MPSMOE JBUKCHUE TUIAHET.
OKIUNTUKA, 30[HaKaIbHble co3Be3aus. HepaBHoMepHoe nBuxkeHue ColsHIIA 1O
SKJIUNTUKE.

JABukenune JIyHbI M 3aTMEHUA

®a3pl JIyHBI 1 CHHOAMYECKUN MECSL, YCIOBUS HACTYIUICHUS COJHEYHOIO U
JYHHOTO 3arMeHui. [louemy mnpoucxomsaT comHeuHble 3armeHus. Capoc
MpEeACKa3aHus 3aTMEHUM.

Bpewms u kaneHnape.

3BE3AHOE M COJTHEYHOE BpEMsl, 3BE3AHBIN U TPOITUUYECKUH TOJ.

VYCTpOHCTBO  JIyHHOTO M COJHEYHOTO  KajleHjaaps, NpoOJieMbl UX
comnacoBanus FOnnaHCKuil U TPUTOPUAHCKUN KaJeHAAPH.

HebOecHas mexaHuka

Tl'e1uoneHTpUYECcKasi cucTeMa Mupa

[Tpencrasnenus o ctpoeHnr COTHEUHOM CUCTEMBbI B AHTUYHBIE BPEMEHA U B
CPEOHEBEKOBbE. [€NHOLIEHTpUYECKasl CUcTeMa MHUpa, J0KAa3aTeJIbCTBO BPAILLCHUS
3emnu Bokpyr Comnna. Ilapamnakc 3BE3m M ompeleleHUe PacCTOSIHUS 10 HUX,
IIapCeK.

3akonbl Kensiepa

OtkpeiTie U.Kemnepom 3akoHOB ABHWKEHHS IUIAHET. OTKPBITHE 3aKOHA
BcemupHoro tsarorenus u o000méHHbIe 3akoHbI Kemepa. Omnpezaenenue macc
HEOECHBIX Te.

KocMmuueckne ckopocTu




Pacuétbl mepBoil M BTOpOH KOCMHMYECKOM CKOPOCTH M HX (DU3HUECKHI
cmbicit. [Tonér FO.A. [Narapuna Bokpyr 3eMJiu 10 KpyTroBoil opoure.

MexnianeTHble NEPENETHI.

[lonATHE ONTHUMAIILHOMW TPACKTOPHUM TOJETA K IUIaHeTe. Bpems monéra k
IJIAHETE U JIaThl CTapTOB.

Jlyna u eé Bausinue Ha 3eMJ110

Jlynnseiii penbed u ero mpupoga. [IpunuBHOE B3aMMOACHCTBHE MEXKITY
Jlynoii u 3emnéil. Ynanenue JlyHbl oT 3eMiM U 3aMeIJICHUE BpalleHUS 3€MIIH.
[Ipeneccust 3eMHOM OCH U ITPEABAPEHNE PABHOAECHCTBHM.

CTpoeHue COJTHEYHOH CHCTEMBbI

CoBpeMeHHbIe npeacTaBieHuss 0 COHEYHOU CUCTEME.

CocraB ConnHeuHoM cuctembl. [lmaHeTsl 3eMHOM Tpynmbl W IUIAHETHl -
TUTAHTBI, UX NpUHIUIUAIbHBIE pa3nuuns. Oomako kometr Oopra u Ilosic Koiinepa.
Pa3mepsl Tell CONMHEUHOW CUCTEMBI.

Ilnanera 3emust

®opma u pasmepel 3emun. BHyTpeHHee cTpoeHue 3emud. Ponb
napHUKOBOTO A dexra B GOpMUPOBAHUH KIUMAaTa 3EMIIH.

Ili1aHeTsI 3eMHOM IPyNIbI

UccnenoBanus Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3emi€il. Kak
NapHUKOBBIA 3G EKT TrpeeT MOBEPXHOCTh 3eMJIM U TEperpeBaeT armocdepy
Benepsi. EcTb 1 xu3Hb HA Mapce. DBosnonust opouT cmyTHukoB Mapca doboca
u Jlefimoca.

Ili1aHeTbI-rUranThl

Ousznueckue cporcrBa HOmnurepa, Carypna, VYpana wu Henrtysa.
Bynkanuueckas nestenbHOCTh Ha ciiyTHUKe FOmmTepa HMo. [Ipupoga koner Bokpyr
MJIaHET-TUTAaHTOB.

Ili1aHeThI-KapJIMKU M UX CBONMCTBA.

Mauabie Tes1a CoTHEYHO CHCTEMbI

[Ipupoga wu nBwxkeHue acrtepouaoB. Crnenuduka IBIKEHUS TPYII
acrepousioB TposHueB u Ipexos. [Ipupona u nBuxkenne komer. Ilosc Konnepa u
O6nako komet Oopra. [Ipupona MeTeopoB 1 METEOPUTOB.

MeTeopbl 1 METEOPUTHI

[Ipupona maparomux 3BE3M, METECOPHbIE MOTOKM M UX paguaHTbl. CBs3b
MEXIy METCOPHBIMH TOTOKaMU M KomeTamH. [Ipupona KaMEHHBIX U >KEJIe3HBIX
MeTeopuToB. [Iprpona MeTeOpUTHBIX KPaTepos.

IIpakTnueckas actpodusuka u Gpusuka CoHuA

MeTtoabl acTpOPU3MIECKUX UCCTCTOBAHUA

VYCTpoHCTBO M XapaKTEepUCTUKH TENECKONOB pe(pakTopoB U pedIeKTOPOB.
VYCTpOoHCTBO paInOTENIECKOIIOB, PATUOUHTEPPEPOMETPHI.

Counnne

OcHoBHble xapakTepucTuku ConHua. OnpeneneHue Macchl, TEMIEPATyphl U
xumudeckoro coctaBa Comana. Crpoenue comHedHou arMmocdepbl. ComHeuHas
aKTUBHOCTH U €€ BIUsSHUE Ha 3eMITio U Ouocdepy.

Baytpennee ctpoenune ConHua.




Teoperuueckuid pacu€t Temneparypsl B IueHTpe ConHua. SnepHbiid
VMCTOYHUK DJHEPIrUM U TEPMOSJIEPHBIE pEaKIUMy CHUHTE3a TelUs U3 BOAOPOAA,
nepeHoc >Hepruu u3 neHrpa CosHIa HapyXy, KOHBEKTHBHAs 30HA. HeWTpuHHBII
TEJIECKON 1 HAOMIOIEHUs MTOTOKa HeUTpuHO oT CosHIIa.

3BE3abI

OcCHOBHbBIE XapAKTePUCTUKH 3BE3]1

OnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3/: MAacChbl, CBETUMOCTH,
TEeMIEPaTypbl U XUMUYECKOTO cocTaBa. CriekTpaibHas Kiaccupukanus 3BE30 U €€
¢uznyeckue OCHOBHI. JlMarpamma «CIEeKTpaIbHbIN KJIacc» — CBETUMOCTH 3BE3,
CBS3b MEX/Iy MaCCOU U CBETUMOCTBIO 3BE3.

BHyTpenHee cTpoeHue 38371

Crpoenue 3Be3/1b1 TTIaBHOM MOCIIEI0OBATEIIBHOCTH.

Crpoenue 3BE€3/] KpACHBIX THTAHTOB U CBEPXTUTAHTOB.

beJbie kapaukH, HEUTPOHHBbIE 3BE3/bI, IYJIbCAPHI U YEPHbIE AbIPHI

Crpoenue 3BE37 O€NbIX KapiUKOB W TIpEelesl Ha HUX Maccy — Mpeen
Yaugpacekapa. Ilynbcapbl U HeWTpoHHBbIE 3BE3aBL. [Ipupoma 4€pHBIX OBIp U HUX
IapameTphl.

/IBOiiHbIE, KPATHBIE U NIEPeMEeHHbIE 3BE3/bI

HaGnronenust TBOMHBIX M KPaTHBIX 3BE3J. 3aTMEHHO-TIEPEMEHHBIC 3BE3/IBI.
Onpenenenne Macc ABOMHBIX 3BE3A. llynbcupyromue mnepemMeHHbIE 3BE3IBI,
KpuUBble H3MEHEHHMs Onecka medena. 3aBUCUMOCTh MEXKIY CBETUMOCTBIO U
nepuosioM mynbcanuid y nedeuns. Lepenapr — Masiku Bo BeeneHHoOH, M0 KOTOphIM
ONPEAEISAIOT PACCTOSIHUS 10 JTAJIEKUX CKOIUICHUH Y FallaKTHK.

HoBble 1 cBepXHOBbBIE 3BE3/1bI

XapakTepUCTUKU BCHBIIIEK HOBBIX 3BE37. CBsI3b HOBBIX 3BE3M C TECHBIMU
JIBOMHBIMU CHUCTEMaMH, COJCpXKaIlUMHU 3Be3qy Oenblid Kapiuk. lleperexanue
BEIECTBA U SIFCPHBIN B3PHIB HA MOBEPXHOCTU Oesoro kapiuka. Kak B3pwiBaroTCs
CBEPXHOBBIE  3BE31bl.  XapaKTEPUCTUKU  BCIBIILIEK  CBEPXHOBBIX  3BE3I.
['paBuTanmoHHBINA KoOJIAnc Oenoro Kapiuka ¢ maccoil YaHmapacekapa B cocTaBe
TECHOM JBOWHOM 3BE3[bl — BCIHBIIIKA CBEPXHOBOM II€pBOro THUIIA. B3pbIB
MACCHBHOM 3BE€3/Ibl B KOHIIE CBOEH BOJIFOIIMA — B3PhIB CBEPXHOBOM BTOPOTO THIIA.
Habmronenue ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3I.

JBOJIIOIUA 3BE3/1: POKIEHHE, *KU3Hb U CMEPTh 3BE3]1

Pacuér npomomKUTENbHOCTH KW3HM 3BE3J] PAa3HOM MacChl Ha IJIABHOM
noclieoBarebHOCTH. [lepexoq B KpacCHble THUTaHTbl U CBEPXTMTAHTHI IOCIIE
ucuepnianusi  Boaopoaa. CIIOKOMHAsh 5BOJIIOLUMS MaJOMAacCCUBHBIX 3BE3N, W
I'PaBUTAIIMOHHBIA KOJUIANIC M B3pPbIB C OOpa30BaHMEM HEWTPOHHOW 3BE3bl WM
YEPHOM JIBIPBI MACCUBHOM 3Be3/bl. OmnpenesieHne Bo3pacta 3BE3HBIX CKOIUICHUN U
OTJICJIbHBIX 3BE3]] M MPOBEPKA TEOPUHU IBOJIIOLIUM 3BE3.

Mueunbii IlyTh

I'a3 u nbLIb B lastakTHKe.

Kak oOpasyiorcs orpaxkarenbHble TymMaHHOCTH. [louemy cBersTCS
nuddy3HbIe TYMAaHHOCTH

Kak KOHIIEHTpHUPYIOTCS ra30BbIE U MBUIEBbIE TYMAHHOCTH B ["anakruke.
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PaccestHHble 1 m1apoBbie 3BE3IHBIE CKOTUIEHUS.

Habmromaemble cBOMCTBA pacCessHHBIX 3BE3AHBIX CKOIUIeHUH. Habmonaemble
CBOMCTBA IIAPOBBIX 3BE3MHBIX CKOIUICHMI. PacripeneneHue u xapakrep ABUKEHUS
ckorieHn B lamaktuke. PacnpeneneHue 3BE3N, CKOIUIEHWMM, ra3a U IbUIM B
["anakruke.

CBepxmaccuBHas 4€pHasi Iplpa B LEHTpe ['alakTUKUM M KOCMHYECKHE JIyYH.
Nudpakpacubie HaOMIONEHUS JBUXKEHUS 3BE3N B ILeHTpe [alakTuku W
oOHapykeHHEe B IeHTpe [amakTHKM CBEPXMAacCCHMBHON dYepHOU AbIpbl. Pacuér
napaMeTpoB CBEPXMACCUBHOM 4€pHOI AbIpbl. HabmioneHus KocMUYeCKuX JTydei u
MX CBSI3b CO B3PhIBAMH CBEPXHOBBIX 3BE3].

lanakruku.

Kak knmaccuduuupoBanu rajakTuku 1no ¢GopMe U KaMepTOHHas guarpamma
Xab6na. CBoiicTBa CHUPAIBHBIX, SJUIMINTUYECKUX W HENPABUJIBHBIX TaJlaKTHK.
KpacHoe cmenienre B CieKTpax TAIAKTUK U ONPEAEIEHUE PACCTOSIHUS JO HUX.

3akon Xa00:xa.

Bpamenune ranaktuk v TEMHasi MaTepusl B HUX.

AKTHBHbBIE TAJIAKTHKH U KBa3aphbl

[Ipupona aKTUBHOCTH TaJIAKTHK, PAJUOTAJIAKTUKUA U B3aUMOJCHCTBYIOIIME
rayiakTukd. HeoObluHbIE CBOWCTBAa KBa3apoB, UX CBA3b C SApaMH TaJlaKTUK M
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CroIruieHUs raJIakKTHK

HaGnronaeMble CBOMCTBA CKOIJIEHUM TajlakTUK, PEHTTEHOBCKOE U3ITyYEHHE,
TeMIeparypa U Macca MEXrajJakTHYeCKOro raza, HeoOXOAMMOCThb CYIIECTBOBAHUS
TEMHOW MaTrepu B CKOIUIEHUSAX TalakTUK. OneHKa Macchl TEMHOM Marepuu B
CKOIUICHHSX. Sluencras CTPYKTypa pacnpeAcieHus] TaJIaKTUKU CKOIUJICHUM
rajakTHK.

Crpoenue u 3BoawuMs BeeseHHoi

KoneuyHOCTh 11 0eCKOHEYHOCTHh BeesieHHO — nmapagokchbl KIaccH4ecKo
KOCMOJIOTMH.

3akOH BCEMHUPHOIO TITOTEHUS] M MPEACTABICHHUS OKOHEYHOCTH U
o6eckoneuHocTH Beenennoit. @oToMeTprudecKuid mapajokc U MPOTUBOPEUUS MEKTY
KJIACCUYECKUMH TIPEACTABICHUSIMU O CTPOCHUM BceleHHOW u HaOMOACHUSIMU.
HeobxomuMocTh npuBjeueHUs 00IIe TeOpUr OTHOCUTEIILHOCTHU JJISI TIOCTPOCHUS
Moaenu Bcenennon. CBsi3b MEXIy T€OMETPUYECKHX CBOWCTB MPOCTPAHCTBA
BceenenHoi ¢ pacupeneneHueM U IBUKEHUEM MAaTEPUU B HEM.

Pacummpsiromasics Beesiennas

CBs3p cpegHeld IUIOTHOCTM Mare€pud C 3aKOHOM  PacUIMpEeHUsT |
F€OMETPUUYECKUMHU  CBOWCTBaMU BceneHHou. EBKIMIOBA W HEEBKIMIOBA
reomeTpust Beenennoi. Onpenenenue paanyca U Bo3pacta Bcenennoit. Mojaenb
«ropsiueit Bceenmennoit» u penuktoBoe wu3myudeHus OOpa3oBaHHE XUMHUYECKHUX
aneMeHTOB Bo Bceenennoit. O6wnue remmst Bo BceeneHHONW W HEOOXOAMMOCTH
oOpa3oBaHus €ro Ha paHHUX dTanax sBomionuu Bceenennoit. HeoOxomqumocTs He
TOJIKO BBICOKOW TIUIOTHOCTH BEMIECTBA, HO M €ro BBICOKOM TeMIeparypbl Ha
pPaHHUX 3Talax 3BOMIOUMKA BceneHHoW. PenumKToBOE€ W3IydYeHHE — U3IIyUYCHHUE,
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KOTOPOE OCTAJIOCh BO BCEneHHOM OT ropsAdYero M CBEPXIIOTHOTO COCTOSIHUSA
MaTepud Ha paHHUX OJTanax >ku3HU Bcenennoil. HaGmiomaembie cBoMcTBa
penukToBoro usnydenus. [louemy HeoOXoIMMO mNpuUBICYEHHE OOl Teopuu
OTHOCHUTENBHOCTH JJIsl TOCTPOEHUs MoJenu Beenennoil.

CoBpeMeHHbIe TPOOJIEMbI aCTPOHOMUH

YckopeHHOe paciupenne BeeneHHoN U TEMHAs SHEprus.

HaGmronenust cBepxHOBbIX 3BE3] | THIa B HaN€KUX rajgakTUKax U OTKPBITHE
YCKOpEHHOTO  pacuiupeHus  Bcenennoit.  OTKpeITHE  CHJIBI  BCEMHPHOIO
OoTTAIKMBaHUA. TE€MHasg SHeprus yBeIMUYUBaeT Maccy BceineHHOM mo Mmepe eé
pacmmpenus. [Ipupona cuiibl BceMupHOTo oTTankuBaHusl.

OObnapyxeHue MIaHeT BO3Je IPYTHX 3BE3I.

HaGmronenuss 3a ABWKEHHEM 3BE3[ M ONPEACICHHS MacC HEBHJIUMBIX
CIIyTHHKOB 3BE3Jl, BO3MYIIAIOIIMX WX MPAMOJIMHEHHOE ABMXKEHUE. MeTonbl
oOHapyxeHus sk3o1uiaHeT. OlieHKa YCIOBUN Ha MOBEPXHOCTIX dK3o01uianeT. [Touck
HK30IIaHET C KOM(MDOPTHBIMU YCIOBUSIMH JIJIS 5KMU3HU HA HUX.

Ilouckn xwn3Hu u pazyma BO Bcenennoul. PaszButue mnpeacraBieHuil o
BO3HUKHOBEHUU U CYLIECTBOBAaHUU KW3HU BO BceneHHol. COBpeMEHHbBIE OLIEHKU
KOJIMYECTBA BHICOKOPA3BUTHIX IMBWIM3aluil B ["'anaktuke. [lonbITku oOHApYKEHUS
Y MOCBUIKY CUTHAJIOB BHE3EMHBIM L[IUBUJIN3ALUSM.

TemaTuueckoe NJIAHUPOBAHUE

Haumenosarnue memot Koauuecmeo uacoes

Pa3zoen «Beeoenue». Becezo uacoe:1

BBenenue B aCTpOHOMHUIO. 1

Paszoen «Actpomerpusi». Beezo uacos: 8

3Bé3aH0€E HEDO.

HebGecHble KOOpIUHATHI.

Bumumoe nBuxenue miadet u CoitHIa.

JIBrxenue JIyHbI 1 3aTMEHUS.

Bpewms u xaneHnaps.

Cucrema mupa.

3akonsl Keruiepa IBHKEHUS TIIAHET.

e ] B

Kocmuueckne CKkopoCTH U MEXIIJIAHETHBIE
TIEPENETHI.

Pazoen «Ctpoenne ComHeuHOU cucteMbl». Beezo uacoe: 7
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CoBpeMeHHBIC TIPEICTABICHUSI O CTPOCHUH U 1
cocraBe COJTHEYHOI CUCTEMBI.

I1nanera 3emisd.

JlyHa u e€ BnusiHUE Ha 3EeMITIO.

[imaneTsl 36 MHOM TPYIIIBI.

[ImaneTeI-ruranThl. lInaHeThI-KapIuKH.

Maunsbie Testa COTHEUHOU CUCTEMBI.

e e

CoBpeMeHHbIE NPECTABICHUS O
npoucxoxaeHuu CONHEYHON CUCTEMBI.

Pazoen «Actpodusuka u 3BE€31Hast acTpoHOMUS». Beezo uacoe: 7

MeTtoibl acTpoU3UIECKUX UCCIICTIOBAHUIM. 1
Connre. 1
BryTpeHHee cTpoeHHE U UCTOYHUK YHEPIUU 1
Comnnua.

OCHOBHBIE XapaKTEPUCTUKU 3BE3/L. 1
benble kapiauKu, HEUTPOHHBIE 3BE3MBI, YEPHBIC 1
JbIpbL. J[BOMHBIE, KpaTHBIE U IIEPEMEHHBIE

3BE3IBI.

HoBbie 1 CBEpXHOBBIE 3BE3/IBL. 1
DBoronus 3BE3. 1

Pazoen «Mneunslii nyte» Beezo uacoe: 3

I'a3 1 nbuIb B ["anmakTuke. 1
PaccesiHHbBIE 1 IAPOBBIC 3BE3HBIC CKOTLICHHS. 1
CBepxmaccuBHas 4€pHasi IbIpa B LICHTPE 1
Miteunoro Ilytu.

Paszoen «I'amaxktuxkn». Beezo uacoe: 3

Knaccudukarus ranakTuk. 1

AKXTHBHBIC TaJIaKTUKU U KBa3aphl. 1
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CKoruteHus TaJIakTUK. 1

Pa3zoen «Ctpoenue u 3Bostonius Beenennoii». Beezo uacoe: 3

Koneunoctp u 6eckoHeUHOCTHh BeeneHHoil. 2
Pacumpsromasicss Beenennast.

Monens «ropsiuent BeceneHHom» u pemmKToBOE 1
U3IIy4YCHHUE.

Pa3nen «CoBpemeHHbI€ MTPOOIEMBbI ACTPOHOMUNY. Bceeo uacos: 3

YckopeHHoe pacimpenne BeesenHon u TéMHast 1
SHEPrusl.

OO6HapykeHHe IUIaHeT BO3JIE APYTUX 3BE3I. 1
[Touck xu3HM U pazyma Bo BceneHHOM. 1

Pe3eps (1 uac).

HToroBeIit ypox. 1
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3. YCJIOBUSI PEAJIN3AIIMA PABOYEHN ITPOT' PAMMBI YYEBHOM
AN CIUIIJINHBI
3.1. TpeboBaHus kK MaTepUaIbLHO-TEXHUYECKOMY 00ECIIEYCHUIO
MarepuajibHO-TEXHHYECKOe oOecrevyeHne TUCIUIINHbI
OcBoeHre JUCHUIUIMHBI MPEANoiaraeT MCHOJb30BAHUE aKaJeMUYEeCKOU
ayIUTOPUU JUIsl TIPOBENCHUS JICKIIMOHHBIX W CEMHHAPCKUX 3aHATHH C
HEOOXOMUMBIMU TEXHHYECKUMHU CPEICTBAMH (KOMIIBIOTEP, POEKTOP, JOCKA).
bubmmoreunsii  poun CKIMM wu KKM  ykomiuiekroBaH  BceMH
HEOOXOJUMBIMU TI€YAaTHHIMM HCTOYHUKAMH, B TOM YHUCJIE MEPUOAUYECKUMU
W3IaHUSIMU KYPHAJIOB TIO KYJIBTYPHON TOJUTUKE, IMOJMUTOJIOTHUM W CMEKHBIM
nucturimHaM. O6ecnedeH A0CTyl K CETH UHTEPHET, T CTYIACHThl UMEIOT JOCTYI
K OTKPBITBIM 3JIEKTPOHHBIM OMOJIMOTEKaM, UMEIOT BO3BMOKHOCTh 3a04YHOTO Y4acTHs
B CEMHHapax U KOH(EpEeHUUSX, TUCTAHIIMOHHO MPUHMMATh y4acTHE B OHJIANH

(bopyMax 110 HpO(i)I/IHBHBIM JUCHUIITIMHAM BCOYIIHUX BY30B.

3.2. UudopmanmornHoe oGecrieueHre peann3aiy JUCIUIUIHHBI
Y4eOHOo-MeToInuecKoe U HH(HOPMAITMOHHOE 00ECTICUCHNUE TUCITUTIIMHBI BKITFOYACT
B ce0s1 COBPEMEHHYIO YU€OHYIO U Y4eOHO-METOAMYECKYIO JIUTEPATypy 1O
ACTPOHOMMH U JIPYTUM €CTECTBEHHBIM HayKaM TEKCThI M U3aHUs (BKITFOUast
ANEKTPOHHBIE).

PexoMenayemas ureparypa:

1. Actponomusi. 10-11 kiaccel: yueb. aiis o61ieo0Opa3oBar. OpraHu3aimii:
0a30BbIit ypoBeHb. / B.M. Uapyrun. — M.: [Ipocsemienune, 2018. — 144 c.: ui. —
(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

NudopManmoHHble TEXHOJOIMH, NPUMeHsieMble B OCBOEHHH MPOrpaMMbl
AUCUMIIIHHBI:
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http://www.college.ru/astronomy
http://astro.murclass.ru/
http://kosmoved.ru/nebo_segodnya_geo.php
http://www.astronet.ru/

HNudpopMaiioHHble TEXHOJIOTHH PEATU3YIOTCS TOCPEICTBOM IMPOrPAMMHOIO
o0eCTieYeHUsST U WHTEPHET-PECYPCOB, OOCCIICUMBAIOIINX TPSIMON TOCTYI K OHJIAHH
KOH(I)GpeHHHHM, OHJIalH JICKIUAM, CO3JAaHHIO TECMATHUYCCKUX IIPC3CHTAINU, cnap”m—
110y, 3JICKTPOHHBIM 6I/I6JII/IOT CKaM, MyanHMCI[HﬁHBIM JOKYMCHTaM.

JJIEKTPOHHBIE PECYPChI:
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 Y4eOHOM JIUTEPATYPbI.

1. Boponuos-BenbsimunoB, Crpayt: Actponomusa. 10-11 knaccel. ba3oBsiii
ypoBeHb. Yueouuk. ®I'OC

Hpoda, 2018.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM

JANCHUITJINHBI
Pe3yabTarnl 00yueHus : IToka3aTb OLEHKY pe3y/ibTara dopma
YMEHUs1, 3HAHUA KOHTPOJISI U
OLICHMBAHMUA
N3yuenne ['eonienTpuyeckas u Texymmi.
peIMEeTHOM 00JacTH TeJIMOLEHTPUYECKas CUCTEMA, IIpomexyTOUHBIM.

«EcTecTBeHHBIE HAYKN»
JOJDKHO 00ECTICYHTh:
chOpMHPOBAHHOCTh
OCHOB LIEJIOCTHOM Hay4YHOU
KapTUHBI MUPA;
dbopmupoBaHue
MOHUMAaHUS B3aUMOCBSI3H U
B3aMMO03aBUCUMOCTHU
€CTECTBEHHBIX HAYK;
c(hOpMHUPOBAHHOCTH
MTOHUMAHUS BITUSHUS
€CTECTBEHHBIX HAyK Ha
OKPYXaIOILYyI0 Cpeay,
YKOHOMHUYECKYIO,
TEXHOJIOTHYECKYIO,
COIMAITBHYIO U ATHYECKYFO
chephl 1eSTEILHOCTH
YeJIOBEKa;
CO3/IaHUE YCIOBUU
JUTSI pa3BUTHUSI HABBIKOB
y4eOHOM, TPOEKTHO-
HCCIICIOBATEIILCKOM,
TBOPYECKOM JICATEIILHOCTH,
MOTHBAIIUN 00YJarOITUXCS
K CaMOpPa3BHUTHIO;
c(hOpMUPOBAHHOCTH
YMEHUH aHAJIU3UPOBATh,
OIICHMBATh, IIPOBEPATH Ha
JIOCTOBEPHOCTH U
00001IaTh HAYYHYIO
uH(pOpMAIHIO;
c(hOpMHUPOBAHHOCTH
HABBIKOB 0€30IacHOM
paboThI BO BpeMs
MIPOEKTHO-
MCCJIEI0BATENbCKOM U

BUAMMAsl 3BE3/IHAs BEIMYMHA,
CO3BE3/IUe, TPOTUBOCTOSIHUS U
COCIMHEHUS TJIAHET, KOMETA,
acTepou], METEOP, METEOPHUT,
MJIaHEeTa, CIIyTHUK, 3BE3/1a,
ConueuHas cucrema, ['anakTuka,
Bcenennas, BceMupHoe u
MOSICHOE BpEMsi, BHECOJTHEUHAS
rIaHeTa (9K30IJIaHEeTa),
CIEeKTpaJIbHas KJIacCHu(pUKaIus
3BE3/l, apajjiakc, PEIMKTOBOE
n3iydyenue, bonpmon B3psis,
Yepnas aswipa;

[Tapcek, cBeTOBOM 1o/,
aCTPOHOMMYECKAs €IMHUIIA,
3BE3/IHAs BEJIUYNHA;
OCHOBHBIE dTaNbl OCBOCHUS
KOCMHMYECKOTO MPOCTPAHCTRBA,
TUIIOTE3bI TPOUCXOKICHUS
ConHeuHOM CUCTEMBI;

3HaTh O COCTaBE COJIHEUHOU
arMocdepbl; pazMepsl
l'anakTuku, NoJ0KEHUE U
nepuos oopamenus: CoHia
OTHOCHUTEJIBHO IIEHTpa
l'anakTukuy;

OCHOBHBIE DJIEMEHTHI U CBOMCTBA
1aHeT COTHEUYHOM CUCTEMBb,
METO/IbI OTIPEICIICHUS
PACCTOSTHUM U JINHEWUHBIX
pa3MepoB HEOSCHBIX TEll,
BO3MOYKHBIE ITyTH 3BOJIIOIIUU
3BE€3J] pa3JIUYHON MACCHI,
HAXOIWUTh Ha HeOE OCHOBHBIC
co3Be3usi CeBepHOro
MOJYIIApUsi, B TOM YHCJIE:
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IKCIIEPUMEHTATBLHON
JESITEIIBHOCTH, TIPH
UCTIOJIb30BaHU U
71a60paTOPHOTO
00opy10BaHUS.

bonsmas Mensenuia, Manas
Mensenuna, Boiomnac, JIebenp,
Kaccuones, OpuoH; cambie
SAPKHE 3BE3/Ibl, B TOM YHUCJIE:
ITonsipHas 3Be3na, ApKTyp,
Bera, Kanemna, Cupuyc,
berenpreiize, nCnoab30BaTh
KOMIIBIOTEPHBIC MPUITIOKECHUS
JUISL OTIPEICIICHUSI TIOJIOKEHUS
Comnnua, JIyHsl u 3Be3]1 Ha
JTr00YIO 1aTy U BpeMsl CYTOK IS
JTAHHOTO HACEJICHHOTO IMYHKTA.
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