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MosichutensHas 3anucka (10 kiacc,1 yac B Henmeno.)

B paGouyro nmporpamMmy BKJIIOUEHBI 3JIEMEHTHI Y4eOHOH HH(OpMaIiK 10 TEMaM U Ki1accam, NepedeHb
JEMOHCTpAaLHi, HeOOXOTUMBIX /17151 POPMUPOBAHUS YMEHUI, YKAa3aHHBIX B IUIAHUPYEMbIX pe3yJibTaTax
00y4eHUs BBIITYCKHUKOB CTAPIICH IIKOJIBI.

OO0mas xapakTepucTuKa y4e0HOro npeamera
ACTpOHOMMUS 3aHMMAET 0COO0E MECTO B CUCTEME €CTECTBEHHOHAYUHBIX 3HAHUH, TaK KaK OHa

3aTparvMBaeT IiyOMHHBIE BOIIPOCHI CYIIECTBOBAHUS YEIOBEKa B OKPY KAIOIEM MHUPE U B HEil
KOHLEHTPUPYIOTCS OCHOBHBIE IPOTUBOPEUNS MEX 1y ObITHEM YEJIOBEKA U €ro co3HaHueM. Ha
NPOTSDKEHUH THICSYENICTUI aCTPOHOMMS IIarajia B HOTY ¢ ¢uinocopueil u penuruei, nupopmanuei,
MOYEPITHYTOU M3 HAOIIOIeHUH 3BE3THOTO HeOa, TUTalla BHYTPEHHUN MHp YeJIOBEKa, €T0 PEIMTHO3HBIE
npezcTaBiIeHus 00 OKpyxKaromeMm Mupe. Beé€ coBpemenHoe ectecTBO3HaHME: (DU3MKA, MATEMATHKA,
reorpadus ¥ Apyrue HayKu — MUTAJIOCh U Pa3BUBAIOCH OJarofaps pa3BUTHIO aCTPOHOMMUH.
JlocTaTOuyHO BCIOMHUTh MEXAHUKY, MAaTEMaTUUECKNUN aHaIu3, pa3BuThle HBIOTOHOM U ero
MOCIIE0BATEISIMI B OCHOBHOM I OOBSCHEHUS ABM)KEHUS HeOecHbIX Teln. COBpeMEeHHbIC UACH U
Teopuu: o0II1ast TEOpUst OTHOCUTEIBHOCTH, (PU3HKA IEMEHTAPHBIX YaCTUIl — BO MHOT'OM KacaroTcs
JOCTHKEHUI COBPEMEHHON acCTPOHOMUU, TaKHX €€ pa3esioB, Kak acTpo(U3rKa U KOCMOJIOTHSL.

HeJII/I N3Yy4YCHUSA ACTPOHOMMUMU.

® [I03HAKOMUTBCS C HAYYHBIMU METOAAMM U UCTOPUEN U3yueHus BeeneHHow;

® [IOJYYUTb [IPECTABICHHUE O IeCTBUU BO BeenenHol pu3nuecknx 3aKOHOB, OTKPBITHIX B
3€MHBIX yCIIOBHSIX, U eAMHCTBE Meramupa u Mukpomupa;

e 0co3HATh cBOe MecTo B COTHEUHOM cucTteMe H | amakTuke;

® OILIYTUTH CBA3b CBOETO CYILIECTBOBAHUSA CO BCEH UCTOPUEH IBOIMIOLMHA MeTarajnakTuki;

e BbIpabOTaTh CO3HATEILHOE OTHOIIEHHE K AKTUBHO BHE/IPSIEeMOH B HAIIly JKU3Hb aCTPOJIOTMU U
JPYTUM OKKYJIBTHBIM (330T€PUUECKHUM) HayKaM.

® [IOHATH CYUIHOCTb IIOBCEIHEBHO HAOIIOAAEMbIX U PEIKUX aCTPOHOMUYECKHUX SBJICHUI;

®  OCO3HAaHME MPUHLMIIHAIBLHONW POJIM aCTPOHOMHHM B MO3HAHUU (DyH/IaMEHTAJIbHBIX 3aKOHOB
npUposl U GOPMUPOBAHMS €CTECTBEHHOHAYYHON KapTUHBI MUPA;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS;

e (opMHpOBaHNE HABBIKOB MCIIOJIB30BAaHHS €CTECTBEHHO-HAYYHBIX U (PU3UKO-MaTeMaTHUECKUX
3HAaHUU 111 0OBEKTHOTO aHaJIN3a yCTPOWCTBA OKPYKAIOUIEro MUpa Ha MPUMEPE AOCTUKEHHUM
COBPEMEHHOM acTpo(U3UKHU, ACTPOHOMUHN U KOCMOHABTHKH.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
e VYueOHuk «Actponomus. 11 kmace». B.M.Hapyrun - M.: «IIpocsemenue», 2017.

e Meroauueckoe nocobue k yueOHuky «Acrponomus. 11 kinace» apropa B.M.Yapyrun -
M.: «IIpocBemenue», 2017.

KosmmuecTBo yacoB: 34 yaca 3a 1 rox oOyueHwus.

Bo3MoxHO mnpoBefieHHe Y4YeOHBIX 3aHATHM B AMCTAaHLIMOHHOM pexume. Ilpu mpoeneHun
JUCTAHIIMOHHBIX ~ 3aHATHM  HMCIOJB3YIOTCS ~ oOpas3oBaresbHble  IIATGopmbl  DMoc,
BUJICOMATEpHAJIbl C IpUMEHeHHeM Zoom, Y outube, BUICOYPOKH.



IlnanupyemMbie pe3yibTaThl 0CBOCHUSA Y4eOHOT0 MpeaAMeTa KACTPOHOMUS)

JINYHOCTHBIE Pe3yJIbTATHI:

e OpHEHTalUs OOYyYaroIIMXCS Ha JOCTH)KEHHE JIMYHOTO CYACThs, PEaU3allhi0 MO3UTHBHBIX
JKU3HCHHLBIX IMEPCHCKTUB, WHUIUATUBHOCTb, KPCATHUBHOCTb, I'OTOBHOCTbH U CHOCO6HOCTB K
JUYHOCTHOMY CaMOOIIPEAENIEHUIO, CIIOCOOHOCTh CTAaBUTH LEJU U CTPOUTH KU3HEHHBIE IJIaHbL;

e TOTOBHOCTh M CIIOCOOHOCTH OOECHeuuTh cebe W CBOMM ONHM3KUM JOCTOWHYIO JKU3Hb B
MIPOLIECCE CAMOCTOSATEIbHON, TBOPUYECKOM U OTBETCTBEHHOM J1€ATEIBHOCTH;

e TOTOBHOCTh M CIOCOOHOCTh OOYyYarONmIMXCSd K OTCTAaUBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BHIPAOATHIBATH COOCTBEHHYIO MO3HIIMIO
II0 OTHONLICHHIO K OGMGCTBGHHO-HOHHTI/I‘ICCKHM CO6BITI/I$IM IponuIoro M HaCTOAIICTO Ha
OCHOBE OCO3HAHMSI U OCMBICICHUS UCTOPHH, JTYXOBHBIX LEHHOCTEH M JOCTHUXKEHHM Haiei
CTpaHsbl;

e TOTOBHOCTh M CIHOCOOHOCTH OOYyYaloOIUXCS K CaMOpPa3BUTUIO M CAMOBOCHUTAHHUIO B
COOTBETCTBUHU C OOLIEYETIOBEUECKUMHU LIEHHOCTSIMM M HJ€ajaMH TPakJJaHCKOro OOIlecTBa,
noTpeOHOCT, B (UBMYECKOM  CAMOCOBEPUICHCTBOBAHUHU,  3aHATUSX  CIIOPTUBHO-
037I0POBUTEIBLHON JEATENBHOCTHIO;

e TMPUHATHE W peanu3alys [EeHHOCTEeH 370pOBOro M 0e30MacHOro olpasza >KU3HH, OEpeiKHOe,
OTBE€TCTBCHHOC u KOMIICTCHTHOC OTHOIICHUEC K COGCTBCHHOMY (1)I/I3I/I‘IeCKOMy n
MICUXOJIOTHYECKOMY 3/10pPOBBIO;

e  HEINpPUATHE BPEIHBIX MPUBBIUEK: KYPEHUS, yIOTPEOJEHUS aJIKOroJisl, HAPKOTHKOB.

IIpeomemmuboie pe3yibmamosl 0C60EHUA NPOZPAMMDL:
Yuawuiica na 6azoeom yposne nayuumcs:

e  BOCITPOM3BOJIUTH CBEJCHHS 0 WCTOPHH PA3BUTHS aCTPOHOMHH, O €€ CBs3SX ¢ (PH3UKOH |
MaTEMaTUKOM;

e  HCIOJIb30BaTh MOJYyUYECHHBIC paHee 3HAHUS VISl OOBSICHEHUS YCTPOICTBA U MPUHIIUIIA PAOOTHI
TeJIeCKOoMa;

e BOCHPOU3BOAHTH OMPEEICHUS TEPMUHOB U TMOHATUM (CO3BE3/ME, BHICOTA M KYJIbMHUHAIIUS
3Be311 1 CoJHIA, SKIUNTHKA, MECTHOE, MOSCHOE, JIETHEE U 3UMHEE BpEMs);

e OOBSACHATH HEOOXOJMMOCTh BBEICHHS] BUCOKOCHBIX JIET U HOBOT'O KaJICH/IApPHOTO CTHIIS;

e O00BsICHATH HaOMIOJaeMble HEBOOPY>KEHHBIM TJa30M JABMKeHus 3Be3n u ConHia Ha
Pa3IUYHBIX TeorpapuUYecKux MUpPOTax, ABMKeHUE U Ga3bl JIyHbI, TPUIUHBI 3aTMEHHHN JIyHBI
u ConHIa;

e TIPUMEHSTH 3BE3/IHYIO KapTy JJIsl TIOMCKA HAa HeOe OMpeIeICHHBIX CO3BE3MM U 3BE3/I.

e BOCHPOU3BOAWTH UCTOPUUECKHE CBEJCHMS O CTAHOBICEHUM U PAa3BUTUU TEIUOIEHTPUUECKOU
CHUCTEMBI MUDA;

e BBIUUCIATH PACCTOSHUE JI0 IJIAHET MO0 TOPU3OHTAJIBHOMY Mapailakcy, a UX pa3Mepbl — IO
YTJIOBBIM pa3MepaM M pacCTOSHUIO;

e (QopmynupoBath 3akoHbl Kerepa, ompeaensTs MacChl IUJIAHET HA OCHOBE TPETHETro
yTOYHEHHOr0) 3akoHa Keruiepa;

e OMNWCHIBATh OCOOCHHOCTH JBHKCHHS Tl COTHEYHOM CHCTEMBI MO ICMCTBUEM CHIT TSATOTEHUS
10 OPOUTaAM C Pa3JIMUYHBIM IKCIIEHTPUCUTETOM;

e OOBSICHATH MPUYHHBI BOSHUKHOBEHUS MPUIMBOB HAa 3eMJI€ M BO3MYIIEHUN B JBHKEHUU Tell
ConHEYHOM CUCTEMBI;

e ONpENeNsITh M pa3nuyaTh MOHITUS (3BE371a, MOJIENb 3BE3/IbI, CBETUMOCTh, MAPCEK, CBETOBOM
ron);

e XapakTepusoBaTh (uzmueckoe cocrosiHue BemiecTBa CONHIIA M 3BE3]] U HCTOYHHKU HX
SHEPTUH; ONMCHIBATh BHyTpeHHee cTpoeHrne CoHIa U CTIOCOOBI Iepeaun SHEPTHH U3 IIEHTPa
K MIOBEPXHOCTH;

e HA3BIBaTh OCHOBHBIE OTIWYUTEIIbHBIC OCOOCHHOCTH 3BE3]l PA3IUYHBIX MOCIEIOBATEIIHHOCTEH
Ha JuarpaMMe «CHEeKTpP — CBETHUMOCTbY;

e CpaBHHUBATh MOJIEJIHM PA3JIMYHBIX THUIIOB 3BE3]1 ¢ MojeNbi0 CoHIIA;



e  OOBSICHATH MPUYHUHBI H3MEHEHHSI CBETUMOCTH ITEPEMECHHBIX 3BE3]T;
e OMNWCHIBATh MEXAHHU3M BCITBIIICK HOBBIX U CBEPXHOBBIX; OMHUCHIBATH 3TAIbl ()OPMUPOBAHMS H
ABOJIIOIUH 3BE3/IbI;
e  XapaKTepu3oBaTh (HU3MYECKHE OCOOCHHOCTH OOBEKTOB, BOSHHKAIOIIUX HA KOHCYHOW CTaJHH
ABOJTIOIIMHU 3Be3]]: OCTIBIX KApJIUKOB, HEUTPOHHBIX 3BE3]] H YEPHBIX JIBIP.
e OOBSACHATH CMBICH MOHATUH (KocMmoJorusi, Beenennas, moaens Beenennoit, bosbioit B3phIB,
PEJIMKTOBOE U3JIYUYEHHE);
e OMNpENENATh PACCTOSHHE JO0 3BE3JHBIX CKOIUICHUH W TaJakTUK 1o IiedergaM Ha OCHOBE
3aBUCUMOCTH «IIEPUOJ — CBETUMOCTHY;
e pacro3HaBaTh THUIIbI TAJAKTUK (CIUPATBbHBIE, JUTUITHYECKUE, HEMPABUIIbHBIC);
e (¢opmynupoBaTh 3akoH Xab0ja; ONpeneNsITh PacCTOSHUE JI0 TaJaKTHUK Ha OCHOBE 3aKOHA
Xab0bma; 0 CBETUMOCTH CBEPXHOBBIX;
e HUHTEPHPETUPOBATH OOHAPYKEHUE PETMKTOBOTO M3JIYyYEHHUS KaK CBHJICTECILCTBO B IOJIb3Y
TUIIOTE3bI TOpsiuel Beenennoi;
e KJaccU(UIMPOBATh OCHOBHBIC IEPHOJBI SBOJIONMHM BceneHHOW ¢ MOMEHTa Hayajga ee
pacuuperus — bosbiioro B3phiBa;

Conep:xaHue TeM y4eOHOIo Kypca
BBejieHue B aCTPOHOMMIO

Crtpoenue n MmaciiTadbl BeesieHHOM, M cOBpeMeHHbIe HA0JII01eHU S
Kaxkue tena 3anonsstor Beenennyro. KakoBbl nX xapakTepHbIe pa3Mephbl U pACCTOSTHUS MEKy HUMH.

Kakne (I)I/I3I/I‘{CCKI/I6 ycCii0BUs BCTPEUAKOTCA B HUX. Bcenennas pacmnupACTCA.
I'me u xak pa6OTaIOT CaAMBIC KPYIIHBIC OIITUYCCKUC TCIICCKOIIBI. Kax ACTPOHOMEBI UCCIICAYIOT 'aMMa-
H3JTYy4YCHUC Bcenennoii. Uro YBUICIH I'PABUTALIUOHHO-BOJIHOBBIC U HeﬁTpHHHHe TCICCKOIIBI.

AcTpoMeTpus
3Bé3qHO0e He00 U BUAUMOE ABMIKEHNE HE0eCHBIX CBEeTHI
Kakwue 3BE31161 BX0AT B co3Be3ust Opuona u Jlebens. ConHile ABMXeTCs N0 SKIUNTHKE. [ImaneTs

COBEpIIAIOT NE€TIIE00Pa3HOE ABHKEHHE.

Hebecnble koopanHaTHI

Uro Takoe HeOECHBIN 3KBAaTOP M HEOECHBIH MepuuaH. Kak cTposiT 3KBaTOPUAIBHYIO CUCTEMY
HeOeCcHbIX KoopauHaT. Kak cTposIT ropu3oHTalIbHYI0 CHCTEMY HEOECHBIX KOOPAMHAT.

Buaumoe nBHsKeHHE IJIAHET U CO.]'IHIIa
HCTH€O6pa3HOC ABUKCHUC TINIAHECT, IOIIATHOC U MPAMOC ABUKCHUC IIJIAHCT. 3KJ’II/IHTI/IK8.,

30 aKaJIbHbIC CO3BEC311. HepaBHOMCpHOC JABUXKCHUC COJ'IHIIa 110 SKJIMIITUKE.

JABu:kenne JIyHbl U 3aTMEHUSA
®a3pl JIyHBI 1 CHHOAUYECKUN MECSL, YCIOBUS HACTYIUICHUS! COJTHEYHOTO U JTYHHOTO 3aTMEHHIA.

[ToueMy npoucxonar conHeuHble 3aTMEHUS. Capoc U MpeAcKa3aHus 3aTMEHUM.

Bpems u xajienaaps.

3BE3/THOE U COJTHEYHOE BPEMsI, 3BE3/IHBIN U TPOITUYECKHUM TOJI.

VYCeTpoiCTBO IyHHOTO M COTHEYHOTO KajeHAaps, MpoOaeMbl ux corjacoBanus KOnumanckuii n
TPUTOPUAHCKHN KaJie

FenuoueHTpnqecKaﬂ CucTeEMa Mmupa
HpCIlCTaBJICHI/ISI O CTPOCHUU ColtHEeYHOH CUCTEMbI B aHTHYHBIC BpEMCHA U B CPCAHCBCKOBLC.

I'ennonienTpuyeckas cuctema Mupa, 10Ka3aTeabCTBO BpamieHus 3emian Bokpyr Counnia. [Tapammake
3BE3]] M OIPEJICTICHUE PACCTOSIHUS J10 HUX, ITapCeK.

3akonbl Kenuiepa
OtkpeiTue . Kennepom 3akoHOB qBMkKEHUS M1aHeT. OTKpbITHE 3aKOHA BCEMUPHOTO TATOTEHUS U

0000mménHbIe 3akoHbl Kemnepa. Onpenenenne Macc HEOECHBIX Tell.
Kocmuueckue ckopoctu



Pacuérsl nepBoii 1 BTOpOit KOCMUYECKON CKOPOCTH U UX ¢usndeckuii cmpici. [Tonér FO.A. 'arapuna
BOKPYT 3eMJIH 110 KPYTrOBOW OpOUTE.

MexniaHeTHbIE IepeaéThl.

[IoHATHE ONTUMATIBHON TPAEKTOPUU OJIETA K IUIaHETE. BpeMs 1osi€Ta K IIaHeTe U JaThl CTapTOB.

JlyHa u eé Biausinue Ha 3eMJI10
Jlynusiit penbed u ero npupoza. Ilpunusnoe B3anmoneiicteue mexay JlyHou u 3emnéit. Y nanenue

Jlynsl oT 3emiu u 3aMmeieHue BpamieHus 3emid. [Ipeneccust 3eMHOIM OCH U TTpeiBapeHne
PaBHOAECHCTBUM.

CTpoeHue COJTHEYHOM CHCTEMbI
CoBpemeHHbI€e npeicTaBiaeHust 0 COJIHEUHOU cucTeME.
CocraB ConHeuHO# cucTembl. [11aHeThl 3eMHOM TPYNIbI U MJIAHETHI - TUTAHTHI, UX PUHIUITUATILHbBIE

pazmuuns. O6mako komet Oopra u [Tosic Koiinepa. Pa3meps! Tesn coTHEUHOMH CUCTEMBI.

Ilnanera 3emus
®opma u pazmepsl 3emiu. Baytpennee ctpoenne 3emun. Poib mapaukoBoro s¢dexra B

dbopMHUpOBaHUH KJIMMaTa 3eMJIH.

IlnaneTnbl 3eMHOM IPyNNbI
Hccnenoanus Mepkypus, Benepst u Mapca, ux cxoxects ¢ 3emiéil. Kak napHukobiit 23 ekt rpeet

IOBEPXHOCTh 3eMJIU U neperpeBaeT armochepy Beneprl. Ectb sn sxu3Hb Ha Mapce. DBOIOLMS OpOUT
cnyTHUKOB Mapca ®@oboca u Jleiimoca.

IInaHeTbI-TUraHTBI
dusnueckue coiicrsa FOnurepa, CarypHa, Ypana u Henryna. Bynkanndeckas 1edTelbHOCTb Ha

cnytHuke FOnurepa Ho. [Ipupona kosen BOKpYT MiIaHET-TUTAHTOB.

Ili1aneThI-KapJIMKH U HX CBOMiCTBA.
MauJbie Tesia CoJiHeUHOH cHCTEMbI
[Tpupona u neuxkenue acrepouoB. Crennduka ABUKEHUs rpyni actepouaoB TposiHieB u ['pexos.

[Tpupona u aemxenue komer. [osic Koitnepa u Ob6nako komet OopTa. [Ipupona Mmereopos u
METEOPHUTOB.

MeTeopbl 1 METEOPHUTHI

[Ipupoaa nagarouux 3B€3/1, METEOPHBIE MOTOKU U UX paguaHThl. CBsA3b MEXI1Y METEOPHBIMU
IOTOKamMu ¥ KoMmeTaMu. [Ipuposa KaMEHHBIX U KENE3HBIX METeOpUTOB. [Iprpoaa MeTeOpUTHBIX
KpaTepos.

AcTpodu3uKa U 3Be31HAsI ACTPOHOMMUS

Metoasb! acTpopusUeCKUX UCCIACA0BAHNM

VYCTpoHCTBO U XapaKTEPUCTUKH TEIECKONIOB pePPAKTOPOB U PEPIIEKTOPOB. Y CTPOICTBO

PaAMOTENECKOIIOB, PaAHOUHTEPPEPOMETPHI.

Coanne
OcHoBHble xapaktepuctuku Connia. OnpeneneHue Macchl, TEMIIEpaTypbl 1 XUMHUYECKOTO COCTaBa

Connna. Ctpoenue comHeyHoi atMocdepsl. CoTHeuHasi aKTUBHOCTD U €€ BIMSHUE Ha 3eMJII0 U
ouocdepy.

Buytpennee crpoenue CosHua.

Teopernuecknii pacy€r Temneparypsl B neHTpe ConHua. S nepHplii HCTOYHUK SHEPTUH U
TEPMOSIACPHBIE PEAKIINN CUHTE3a IeIus U3 BOJOPOa, IEPEHOC SHepruu u3 neHrpa ConaHua Hapyxy,
KOHBEKTHBHAsA 30Ha. HeMTpHHHBIN Teseckon u Habo1eH s TOToKa HeUTpuHo oT CoNHIa.

3Bé31b1. OCHOBHBIC XaPaKTEPUCTUKH 3BE3]1

OmnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3/1: MAacChl, CBETUMOCTH, TEMIIEPATYPbl 1 XUMUYECKOTO
cocraBa. CriekTpaibHast kiaccudukanus 38E311 ¥ €€ pu3nvecKkrue OCHOBEI. JlMarpaMma «CIeKTpaIbHbINA
KJIACC» — CBETUMOCTbD 3BE3]1, CBA3b MEKY MAacCOM U CBETUMOCTBIO 3BE3 L.

BHyTpeHnHee cTpoeHne 3BE3/1



CrtpoeHue 3Be3/blI TTIaBHOM 110CIIEJ0BATEIBLHOCTH.
CrtpoeHue 3BE37] KpaCHBIX TUTAHTOB U CBEPXI'MTAHTOB.

beable kapJMKH, HEHTPOHHBIE 3BE3/1bI, IYIbCAPLI U YEPHbIE ABIPHI
Crpoenue 3BE311 OebIX KapJIMKOB U npejien Ha ux mMaccy. Ilynabcapsl 1 HeliTpoHHble 3BE31b1. [Ipupona

YEPHBIX ABIP U UX MMAPAMETPHI.

JIBoiiHbIe, KpaTHBbIE U NIePpeMEeHHbIe 3BE3/1bI
HabGnroneHust IBOMHBIX U KpaTHBIX 3BE3]1. 3aTMEHHO-TIEpEMEHHBIE 3BE3/1b1. ONpeieieHre Mace

IBOMHBIX 3BE3 1. [lynbcupytoriye nepeMeHHble 3BE3/1bl, KpUBbIE H3MEHEHUs OJiecka eden .
3aBUCHUMOCTh MEK/y CBETUMOCTBIO U MIEPUOIOM MyJIbCAIHH y He(en .

HoBble U cBepXHOBBIE 3BE3/1bI
XapaKkTepUCTUKU BCIIBIIIEK HOBBIX 3BE3/. CBsI3b HOBBIX 3BE3]1 C TECHBIMU JIBOMHBIMU CUCTEMAMH,

COJIep KalIMHU 3Be3ly Oenblii kKapiuk. [lepeTekanne BemecTBa u sISPHBIN B3PBIB HA TOBEPXHOCTH
Oenoro kapnuka. Kak B3pbIBaloTCs CBEPXHOBBIE 3BE3/Ibl. XapPaKTEPUCTUKU BCIBIIIEK CBEPXHOBBIX
3BE3/1. B3pbIB MacCcUBHOI 3B€3/1bI B KOHIIE CBOCH BOJIIOIIMHA — B3PBIB CBEPXHOBOM BTOPOTO THIIA.
Habumonenne octaTkoB B3phIBOB CBEPXHOBBIX 3BE3].

IBoIONMS 3BE3/1: POXKIAEHUE, ) KU3Hb U CMEPTh 3BE3]1
Pacu€T npo1omKUTENbHOCTH JKU3HH 3BE3]] pa3HOM MACChI Ha TJIaBHOM nocienoBaTtenbHoCTU. [lepexon

B KpacHbIE TUTAHThI U CBEPXTUTAHTHI IMOCIIE HCcUepIianus Bojopoia. CrioKOHHAs 3BOTIOLIMS
MaJIOMAaCCUBHBIX 3BE3]I, M TPABUTAIIMOHHBIN KOJUIAIIC U B3PBIB C 00pa30BaHUEM HEHTPOHHOW 3BE3]IbI
WM 4YE€PHOU ABIpbl MAaCCUBHOM 3Be3/1bl. OTNpeiesieHrue BO3pacTa 3BE3IHBIX CKOIICHUH U OT/ACJIbHBIX
3BE3]] U TPOBEPKA TCOPUU IBOJIIOIIUU 3BE3I.

Muaeunblii IIvTh — Hama I'aJakTHKA

I'a3 » nbLIb B I'aj1aKkTHKE.

Kak o6pasyroTcst otpaxkatenbHble TyMaHHOCTH. [louemy cBeTsTcs nudy3Hble TYMaHHOCTH

Kak KOHIIEHTpHUPYIOTCS Ta30BbIE€ U MBUIEBbIE TYMAHHOCTH B [ ajakTHKe.

PaccesiHHbIEe M IIAPOBbIE 3BE3IHbIC CKOMJICHHS.

Habmronaembie cBOMCTBA paccessHHBIX 3BE3HBIX CKOIUIeHUN. Habmoqaemble CBOMCTBA MIAPOBBIX
3BE3HBIX CKOIUIEHUN. Pactipeienenue u xapakrep IBUKEHUs CKOIUJIEHUN B ['alakTHKeE.
Pacnpenenenue 38€31, CKOIJIEHUH, ra3a U NIbUIM B [ alakTuke.

CeepxmMaccuBHast Y€pHas JibIpa B ieHTpe ["aakTuku u kocmuueckue iydu. MHbpakpacHbie
HaOJIOZICHUS JBUKEHUS 3BE3] B IIeHTpe ['amakTuku U oOHapykeHue B ieHTpe [ anakTuku
CBEpPXMAaCCUBHOM uepHOU nbIpbl. PacuéTr mapameTpoB cBepxMaccuBHOM u€pHol abIpbl. Habmronenus
KOCMHUYECKHX JIYYEH U UX CBSI3b CO B3PhIBAMH CBEPXHOBBIX 3BE3/I.

I'ajgjakTHKH

Kak xnaccudumnmpoBaiv ranakTuku mo gopMme u KaMepToHHas quarpamma Xaoo6mna. CBoiicTBa
CIUPAIbHBIX, JJTMITUYECKUX U HEMPABWIbHBIX TaakTUK. KpacHoe cMelieHne B CneKTpax rajakTuk 1
ONPEAEIIEHUE PACCTOSHUS O HUX.

3akon Xa00.a.

Bpamenue ranaktiuk u TEMHas MaTepusi B HUX.

AKTHBHbBIE TAJIAKTHKH U KBa3aphbl
HpI/IpOIla AKTUBHOCTHU T'aAJIAKTUK, paJUOTAJTAKTUKH 1 BSaHMOHeﬁCTByIOHlHe rajakTuku. HeoObIuHEBIC

CBOMCTBA KBa3apOB, UX CBS3b C SAPAMU TAIAKTUK U aKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CKoruieHus rajJJakTHK

Hab6mromaeMbie CBOMCTBA CKOTIJIEHUH TAJIAKTHK, PEHTTEHOBCKOE M3JTyUeHue, TeMIeparypa 1 Macca
MEXTaJTaKTHUYeCKOro ra3a, He00X0IMMOCTh CYIIECTBOBAHUSI TEMHON MaTepUU B CKOIUICHUSAX ralaKTHK.
Onenka mMaccbl TEMHOU MaTepU B CKOIUICHUAX. Sluencras CTpyKTypa pacipeneaeH s ralakTHKU
CKOIUJICHU! TaJIaKTHUK.



CTtpoeHnue u 3Boa0NUA BeesleHHOM
KoneuHocTh n 0eckoHe4HOCTHh BeesleHHOI — mapagoKcehl KJIACcCH4ecKOoil KOCMOJIOTHH.
3aKOH BCEMUPHOT'O TATOTEHHSI U TIPEACTABICHUS OKOHEYHOCTH M OECKOHEYHOCTH BeenenHou.

DOTOMETPUYECKUN NTAPATJOKC U IIPOTUBOPEUHS MEXKY KIACCUYECKUMH NPEACTABICHUSAMU O CTPOCHUU
Bcenennoii n HabmonenusiMu. Heo6xoaumMocTs npuBIiiedeHus 0011eii TeOpUU OTHOCUTEIBHOCTH IS
nocTtpoenus mojenu Beenennoit. CBsA3b MEX Iy T€OMETPUUECKUX CBOMCTB MPOCTpaHCcTBa BeeneHHoil ¢
pacnpenesIeHueM U IBHKEHUEM MATEPUH B HEH.

Pacummpsiromasica Beesrennast

CBs13b cpeiHel MIJIOTHOCTH MaTEPUH C 3aKOHOM PACIIUPEHUS U TEOMETPUUYECKUMH CBOMCTBAMU
Bcenennoii. EBkiuoBa n HeeBkIIM10Ba reoMetpus Beenennoit. Onpenenenue pajanyca U Bo3pacra
Bcenennoii. Mogens «ropsueit Beenennoit» u penukroBoe nznyueHuss O0pa3oBaHne XUMHUYECKUX
aneMeHToB Bo Beenennoii. O6miiue renust Bo Beenennoit 1 HeoOXoqumMocTh 00pa3oBaHUs €ro Ha
paHHUX dTarnax 3Boionuu Beenernnoil. Heo0X0aAMMOCTh HE TOJIBKO BHICOKOH TIIOTHOCTH BEIIECTBA, HO
Y €ro BBICOKOH TeMIEpATyphl HA paHHUX 3Tarax »Boyonuu BeenenHnoil. PenrkroBoe uzinyuenne —
U3IIy4eHHE, KOTOPOE OCTAIOCh BO BCelleHHOM OT ropsiuero v CBEpXIJIOTHOTO COCTOSIHUSI MAaTEPUU Ha
paHHMX dTanax kxu3Hu Becenennoii. Habmonaempie cBoiiCcTBa pelMKTOBOrO U3inydeHus. [louemy
HE00X0JMMO IMPUBJIEYEHUE 001N TEOPUH OTHOCUTEIBHOCTH JIJIsl MOCTPOEHUs Mojienu BeeneHHo.
CoBpeMeHHbIe IPO0JIeMbl aCTPOHOMUM

YckopenHoe pacmupenue BeesieHHOH M TéEMHAast JHePIusi.

Habmonenus cBepxHOBBIX 3BE37 | THMa B anékux rajJjakTUKax U OTKPHITHE YCKOPEHHOTO PACIIUPEHUS
Bcenennoii. OTKpbITHE CHIIBI BCEMUPHOTO OTTAJIKMBaHUA. TEMHas SHEPTHs YBEJIMYUBAET MacCy
Bcenennou no mepe e€ pacmupenus. [Ipupoaa cunel BcemupHOro oTtankuBaHusl.

Oo0Hapy:xeHMe IJIAHET BO3J1e IPYTUX 3BE3]1.

Habmonenus 3a neuxeHreM 3BE31] U ONPEICICHUS MAacC HEBUAUMBIX CITyTHHKOB 3BE3/,
BO3MYIIAIOIIUX UX MPAMOJIMHEHHOE BIKeHHE. MeToabl 00HapyKeHUs dK301uianeT. O1eHka yciaoBuil
Ha MIOBEPXHOCTSX dK30IIaHeT. [lonck sk30mnaneT ¢ KOMGOPTHBIMH YCIOBUSMU IS KU3HU HA HUX.
IToucku xxu3Hu u pasyma Bo Beenennoi. PazsuTtue npeacTaBieHnil 0 BOSBHUKHOBEHUH U
CyIlIeCTBOBaHUU X13HU BO Beenennoi. CoBpeMEHHBIE OLIEHKU KOJIMYECTBAa BBICOKOPA3BUTHIX
nuBrin3aiui B ["anaktuke. [TonbITku 0OHAPYKEHUS M TIOCHUIKH CUTHAJIOB BHE3EMHBIM
LIMBWJINA3AIUSM.

Temarnueckuii nJIaH

HasBanue Tem Ha3Banus ypoxkos KosanuyecTBo yacos
(KpynHbIX 0JI0KOB)
1 yac

Temal. Beenenue B 1.Ctpykrypa u macmtabbl Beenennoit. Jlamekue 1 yac
ACTpOHOMI/IIO I‘Hy6I/IHLI Bcenennoii.
Tema 2. Actpomerpus | 2.3BE3aH0€ HEOO. 5 yacoB

3. Hebecuble koopaunatsl. [IpakTrueckoe

3ansTHe Ha TeMy "HeOecubie Koopaunats!"

4. Bugumoe nBmkenne mianetr U CojHIa.

5. JInxenue JIyHbI M 3aTMEHHSL.

6 Bpewmst 1 kaneHaaps.
Tema 3. HeGecnas 7.Cuctema mMupa. 4 yaca

MEXaHUKa

8. 3aKOHBI IBIKEHUS ILUIAHET

9. Kocmuueckue ckopocTu. MexIuiaHeTHhIS
HONETHI

10. KonTpoasHas padboTa

Tema 4. Ctpoenue 11.CoBpemennsie npeactasieHust 0 ConHeuHON 6 gacos




CoHEYHOH CUCTEMEI

CUCTEMC.

12 Ilnanera 3emis. JIyna u e€ BausiHHE HA 3eMIIIO

13.[1naneTs! 3eMHOM Tpymbl. [IaHeThI-TUTaHTHI

14.ITnanetsl- kapauku. Mamsie Tena CoTHeUHOM
CHCTEMBI

15.CoBpeMeHHbIEe IPEACTaBICHHS O €€
MPOUCXOKICHUH

16. KontponbHas pabora

Tema 5. ActpoHOoMust 17. MeTo/pl acTpOPU3NIESCKUX HCCIICIOBAHUIMA 8 yacoB
Y 3BE31HAs
ACTPOHOMHUS
17.Comune. BHyTpenHee cTpoeHNe W UCTOYHHUK
SHEPTHH
18.0OcHOBHBIC XapaKTEpUCTHKH 3BE3. BHyTpeHHEee
CTPOEHUE 3BE3N
19.benblie KapauKN, HEUTPOHHBIE 3BE3/IBI,
ITyJIbCaphbl M YSPHBIC TBIPHI.
20./IBoiiHbIe, KpAaTHBIEC U TIEPEMEHHBIC 3BE3/IBI.
21. HoBble 1 CBepXHOBBIE 3BE3/IBI
22. DBOIONHS 3BE3.
23.KonTponbHas pabota
Tema 6. MneunbIi 24.T"a3 u ieuTb B ["amaktuke. PaccessHHbIE M 2 4aca
IyTh — HaIla LIapOBBIE 3BE3IHBIE CKOIUICHUS
I'amakTuka
25.CBepxmMaccuBHas Yé€pHasi IpIpa B IICHTPE
T"amakTuku
Tema 7. 'anmakTuku 26. Knaccudukarms ranakTuk. AKTHBHBIE 2 yaca
TaJIAKTUKH W KBa3aphbl
27. CKOIlJICHHUS TaJTaKTHK
Tema 8. CtpoeHue u 28. KoneunocTh 1 OECKOHEUYHOCTh BCeleHHOH - 3 yaca
sBoOTIONMS BeeenHoi | MapaJoKChl KIACCHYECKOH KOCMOJIOTHH
29. Pacmupsromasicst Beenennast.
30. Mopens ropstueit Beenennoit u penmukToBoe
H3JyYeHHUES
Tema 9. 31. YckopenHoe pacuinpenue BeenenHoit u 4 vaca
CoBpemMeHHbIE TEMHast SHEPIUsl.
POOJIEMBI
aCTPOHOMUHU

32. ObHapy>keHHe TUIaHET OKOJIO JPYTUX 3BE3].

33. Iouck u3HU 1 pazyma Bo BceneHHol

34. IloBTOpeHme




