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MHNOSACHUTEJIBHAS 3AIINCKA
Ceéedenusn 06 aemopckoii npozpamme

Pabouas nporpamma no y4eOHOMY Kypcy «ACTPOHOMHH» COCTaBjeHa Ha OCHOBE
aBTopckoi mnporpammbel B.M. Yapyruna «Actponomus 10 — 11 kmaccel» - M.:
«IIpocBemenue», 2017 u opueHTHpOBaHA Ha WCIMOJb30BaHMU 0A30BOr0 y4eOHMKA
«Actponomust 10 — 11 kmacce»y B.M. Yapyruna - MockBa «IIpocsemenue» 2018.
Metonunueckoe mocoone — Actponomus 10-11 kmaccet — Mocksa «IIpocsemenne 2017.

Ilenu u ocnosnvie 3a0auu yueonozo npeomema «Acmponomus)
Hean:

dhopMHpOBaTH IETOCTHOE MPEACTABICHUE O CTPOCHUM M 3BOJIONMU BceneHHOH,
OTpaXKaroIIee COBPEMEHHYIO aCTPOHOMUYECKYIO KapTUHY MHUpA.

3agaun.

o (dopMHpOBaHHE TIPEICTABICHUN O MecTe 3eMJIM M 4YeJoBeuecTBa BO BceneHHOM;
MMOHMMAaHUE 0OCOOCHHOCTEH METOI0OB HAYYHOTO TTO3HAHKS B ACTPOHOMMUM;

o 00BsCHEHHE MPUYHMH HAOTIOAACMBIX ACTPOHOMUYECKUX SIBJICHHI;

o (opMupoBaHHE WHTEpeca K M3YUYCHHIO aCTPOHOMHH W PAa3BHUTHE IMPEICTABICHUN O
BO3MOXHBIX cepax Oymaymeil mpodecCHoHaNbHON NeSITEIHbHOCTH, CBSI3aHHBIX C
aCTPOHOMHEM.

s peasuzanuu padoueil mporpamMMbl HCIHOJIB3YeTCH Y4eOHO-MeTOAMYeCKHil
KOMILIEKT, BKJIIOYAIOLIUAM:

1. Yapyrun B.M. ActpoHomust 10 — 11 xmaccel: yueOHUK najsi 00pa3oBaTeIbHBIX
opranuzanuii: 6a3oBblil ypoBeHs, M.: [Ipocsemienue, 2018.

2. Yapyrun B.M. Meroauueckoe mnocobue ActpoHomus 10-11 xmacce, M.:
IIpocsemenne, 2017.

3. H. JlexommeB AcTtpoHoMus Ui MKOJRHUKOB Tectbl. COOpHUK 3ajad.
OpueHTtupoBaHue 1o 38e31HOMY HeOy, PocToB-Ha [lony «®enukcy, 2021.

4. AM. TarapuuxkoB, O.C. VYrombHukoB, E.H. ®aneeB COopHuK 3agad u
ynpaxkaneHnd Actpornomus 10-11, M.: «IIpocsemenuey, 2019.

Ocnoenvie uowvl yuedoHoIl OesamenpbHoCmuU
OcHoBHOI1 (opMOIl opraHuzanuu 0Opa3oBaTENBHOTO Mpollecca NMpU peanu3aluu

pPOrpaMMbl SIBJIAETCS YPOK(YPOKM HM3yYEHHsS HOBOTO MaTepHalia, YPOKH 3aKpeIuieHHs
M3YYEHHOTO, YPOKU MPUMEHEHUS MOJTYYEHHBIX 3HAHUM, 0000IIEeHNU U CUCTEMaTU3allluu,



KOHTpPOJIsI, KOMOMHUPOBaHHBIC ypokH). IIpoBeicHHE BHEKIACCHBIX CaMOCTOSITEIIBHBIX
HaOJIIOIEHUH.

@OpMBI TEKYLIETO KOHTPOJISL:

- YCTHBIN (YCTHBIN OTBET Ha MOCTaBJIEHHBIN BOMPOC, pa3BEPHYTHIN OTBET MO 33aJIaHHOMN TeMe,
YCTHOE cOOOIIeHHEe 0 N30paHHOM TeMe U JIp.)

- THUCbMEHHBbIE (MHCHbMEHHOE BBIMOJHEHUE TPEHUPOBOUHBIX YINPAXKHEHUH, BBITOJHEHUE
CaMOCTOSITeTIbHOU PabOThI, TECTOB U AP.).

- BBIIIOJITHCHUEC TCMATUYCCKNX KOHTPOJIbHBIX pa60T

11 kaace
Ne Tema KoauyecTBO 4yacoB
B aBrTopckoii |B paodoueii | Kos-Bo Jabop.
nporpamme nporpamMmme U 1mp. padoTt

1. Beenenue B actponomuo |1 1 -
2. AcTtpomeTpust 5 5 -
3. Hebecnas MexaHuKka 3 3 -
n Crpoenue CosHeuHOH 7 7 _

CUCTEMBI
5 Actpodusrka M 3Be3qHASA 7 7 -
' aCTPOHOMUS
6 Mneunslii myTe — Hama 3 3 -

I'amakTuka
7. lanaxTuku 3 3 -

CrpoeHue u©  3BOJIIOLMS -
8. . 2 2

Bcenennoi
9 CoBpemeHHbIE TPOOJIEMBI 3 3 -
' aCTPOHOMHUU

UTOTO 34+1 gac peseps |34 -

ABTOpcKasi mporpamMMa paccuuTaHa Ha 34 yaca oOyueHuss U 1 9ac pe3epBHOTO

BpEMEHHU, MO ydeOHOMY IUIaHy IIKOJBl mpeaycMoTpeHo 34 uaca. B aBTOpckyto
pOorpaMMy BHECEHBI U3MEHEHUS: | 4ac pe3epBHOIO BPEMEHHU UCKITIOUECH.

Ilnanupyembie pe3yJibTaThl H3y4YeHHUs Y4eOHOI0 NMpeaMeTa

B pesynbrare usyueHus Kkypca «ACTpOHOMUS) B CPEHEN ILIKOJIE:




BeInyCKHUK ~ IOJIYYHUT
BbIlyCKHHUK CMOKeT BbInyCKHUK HAYYHTCH

NpeaAcTaBJ/IeHUE

e 0 (¢unocodpckux ule pemarhb 3a/ayy, |¢ (GOPMYIHPOBATH HAYYHYIO
METOI0JIOTUYECKUX HAaXOIAIIMECSd  HA  CTBIKE |[TMIIOTE3y, CTABUTH LIEJb B
OCHOBAaHUAX HAy4YHOU | HECKOJIBKUX y4eOHBIX [paMKaxX  HUCCIIEJJOBaHUSA U
NEATENIBHOCTY W HAYYHBIX | AMCUUIUINH IIPOEKTUPOBAHUSA, UCXOI U3
METO/JaX, MNPUMEHSIEMBIX B |(MEXNpPEIMETHbIE 3aJauH); | KyJIbTYpPHOU HOPMBI 151
UCCIIEN0BATEIbCKOU U|e HCHIONB30BaTh OCHOBHOM | CO00pa3ysich c
HpoeKTHOﬁ AJITOPUTM HCCIICA0BAHM IIpH | IPCACTABJICHUAMU 00 obmem
ACSTEIBbHOCTH; pemieHnu  CBOMX  y4eOHo- | Onare;

® 0 Takux MOHATHUAX, KaK |[IO3HABATEJIbHBIX 3az7ad4; | e BOCCTaHAaBJIMBATh
Koryenyus, HAy4Has |e UCIIOJIb30BaTh OCHOBHBIE | KOHTEKCTBI M MyTH Pa3BUTUSA
2unomesd, MemoO, | IPUHIMITBL IPOEKTHOM |[TOT0 WM  HWHOrO  BHUJa
9KCNepuUMenm, HA0eHCHOCMDb | NeATEIbHOCTH IPH PELIEHUH | HAYYHOM JIEATENBHOCTH,
2unomesvl, Mo0elb, Memoo |CBOMX yueOHO- | ONPEAENsAst MECTO  CBOETO
coopa u MemoO aHanu3a |1I03HABATENbHBIX 3aJad U |UCCIEOBAaHUA WM IPOEKTa
OaHHbIX, 3aja4, BO3HMUKAIOIIUX B|B obmemM
® 0 TOM, YeM OTIIMYAIOTCH |KyJIbTYPHOU U |KyJIbTYPHOM IPOCTPAHCTBE;
HCCIIEIOBAHUS B | cOLIMAILHOM YKU3HU; | ® OTCIIC)KUBATHh U IPUHUMATD
T'YMaHWTapHBIX OOJIACTAX OT|e KCIOJB30BaTh DJIEMEHTHI [BO BHHMAaHHE TpPEHIBI U
UCCIICIOBAHUIM B | MAaTEMAaTHUYECKOTI'O TCHACHIUN pa3sBUTHA
€CTECTBEHHBIX HayKax; | MOACITMPOBAHMS Y | Pa3IMYHbIX BUJIOB
e 00 HCTOpUM  HAYyKW; |pelIeHuu JEATENBHOCTH, B TOM YHCIIE
e 0 HOBEHIIHX pa3pabOTKax |MCCIEIOBATENLCKUX — 3aJad; | HAYYHBIX, YIUTBIBATh UX IIPH
B obnactu HayKu u|e wuCHoNB30BaTh 2eMeHTHI |[IOCTAHOBKE  COOCTBEHHBIX
TEXHOJIOTHI; MaTeMaTUYEeCKOTO  aHam3a | UEIeH;

e O IpaBWIaX M 3aKOHax, | UHTEpIPETaIliy | ® OLIEHUBATL PECYPCHI, B TOM
PETyIUPYIOIIUX OTHOIICHHS | PE3YJILTATOB, MOJYYEHHBIX B |4YACIC M HEMAaTCpPHAlbHBIC,
B HAy4HOH, | X0JIe y4eOHO- | TAaKHE Kak BpeMms,
n300peTaTeNnbCKOM ¥ | KCCIIeIoBATENBCKOM PabOTHI. | HEOOXOIMMBIE JUIst
HCCIIEI0BATEIBCKUX JOCTHMKECHHUSA ITIOCTAaBJICHHOU
001acTIx NESITEILHOCTH 1(SUI7N

(mateHTHOE MpaBo, 3alluTa
aBTOPCKOro mpaBa U T. II.);
o 0 NEeSATENbHOCTU
OpraHM3aIiid, COOOIIEeCTB |
CTPYKTYD,
3aUHTEPECOBAHHBIX B
pe3ynbTaTax MCCIEIOBaHUN
51 IIPEAOCTABISIOIINX
pecypcsl I TPOBEICHUS
WCCIICIOBAHUN U peanu3anuu
MIPOEKTOB (poHmpI,
roCy1apCTBEHHbBIE

®  HAXOJWTh  Pa3IUYHBIE
HWCTOYHUKHA MaTepUAIBHBIX U
HEMATEPHAIBHBIX PECYPCOB,
MPEIOCTABISIONIUX CPEICTBA
JUIst MPOBEICHUS
UCCIICJOBAHNN U peanu3anuu
MPOEKTOB B  Pa3JIMYHBIX
o0acTsax JeSITeTbHOCTH
YEeJI0BEKA,

o BCTyNaTh B
KOMMYHHKAIUIO c
JIepKaTeIsIMA  Pa3IUYHbIX




CTPYKTYPBHI,
KpayaQaHIUHTOBBIC

CTPYKTYpBI U T. I.).

TUTIOB PECYPCOB, TOYHO W
O00BEKTUBHO TPE3CHTYS CBOM
NPOCKT WM  BO3MOJXKHBIC
pe3ybTaThl HCCIIEOBAHUS, C

LEJIBIO oOecrieueHus
MPOTyKTUBHOTO
B3aMMOBBITOJHOT'O
COTPYJIHUYECTBA;

° CaMOCTOSTEILHO u

COBMECTHO C  JpPYyI'HUMHU
aBTopaMH  pa3pabarbiBaTh
CUCTEMYy  [apamMeTpoB U

KpUTEpHEB OLICHKH
3¢ HEeKTUBHOCTH U
POAYKTHBHOCTH

peanu3alu  IPOEKTa WU
HCCIICNOBAHNUS HAa Ka)XJI0M
JTane peajguzaldd M 10
3aBEpIICHUN paboTHI;
®  AJICKBAaTHO  OIICHUBATH
PUCKU pealih3aliu IPOEKTa
Y TIPOBEJICHUS UCCIIEIOBAHUS
U TpeaycMaTpuBaTh IyTH
MHHHMH3AIUN ITUX PHUCKOB;
®  AJICKBAaTHO  OIICHUBATH
MOCJIEICTBUS peanuzaiuu
CBOETO0 MpoeKTa (U3MEHEHUS,
KOTOpbIE OH TIOBJEYET B
JKU3HU JIPYTUX JIIOJICH,
COO0O0IIIECTB);

®  AQJICKBAaTHO  OIICHUBATH

JlaibHENIee pa3BUTHE
CBOETO MIPOEKTA WIIH
UCCIIEJOBAHNS, BUJIETh
BO3MOKHBIE BAPUAHTHI

MIPUMEHEHUS PE3yJIbTATOB.




COILEPXAHUE IMTPOT'PAMMBbI
«ACTPOHOMHUSA»
(34 yaca. 1 pa3 B HeneJ110)

BBenenue B actponomuio (1 yac)

Crtpoenne u macmTadbl BecesleHHOM, 1 COBpeMeHHbIe HAOJIIOIeHH .

Kakue Ttena 3anonusitor Bceenennyro. KakoBbl HMX XapakTepHble pa3Mmepbl U
paccTostHUS MeXay HuMH. Kakue Qusnyeckue ycloBUs BCTpedaroTcs B HUX. Bcenennas
pacmmpsercsa. ['me u kak paboTaloT camble KpyMHHbIE ONTHUYECKHE Teneckomnbl. Kak
aCTPOHOMBI HCCIEAYIOT TramMma-uzinydenue Bceenennoit. Uto yBuaenu rpaBUTAlMOHHO-
BOJIHOBBIE M HEUTPUHHBIE TEJIECKOTIBI.

Yuawuiica oonoswcen 3namo:

e 4YTO H3Yy4yaeT acCTPOHOMHUS; - pOJIb HAOJMIOJEHUH B AaCTPOHOMHUH; - 3HAUYECHUE
aCTPOHOMUH; - YTO Takoe Bcenennas; - cTpykTypy u Macitadbbl BeeneHHoi.

AcTtpomMerpus (5 4yacoB)

3Bé31H0E HE00 U BUAUMOE IBHKEHHE HeOeCHBIX CBEeTHJI

Kakue 3BE3abl BxoasaT B co3Be3ausi Opuona u Jlebens. ComnHue ABUXKETCA I10
sxymnTuke. [1maneTsl coBepinaroT netiieoopaznoe apmwkeHne. HebecHpie koopauHaThL. UTO
Takoe HEOECHBIN HKBATOp M HEOECHBINM MepuauaH. Kak cTposiT SKBaTOPHATIBHYIO CUCTEMY
HeOeCHBIX KoopauHaT. Kak CTposST TOpHU3OHTAIbHYIO CHUCTEMY HEOECHBIX KOOpPAMHAT.
Bunumoe memxenue mmanet m Comana. IletneoOpasHoe OBIKEHHE TUIAHET, MOIMSATHOE U
NpsAMOE JBWKCHUE IUIAHET. OKIWNTHKA, 30JuaKajibHble co3Be3aud. HepaBHOMepHOE
nBrkeHre CoHIIA MO SKIUIITHKE.

JBuxenne Jlynol m 3atMeHuss @a3bl JIyHbI M CHHOJMYECKHM MECSI, YCIOBHS
HAaCTYIUICHUS COJHEYHOTO W JYHHOro 3arMeHui. [loyemy mNpOHUCXOAST COJIHEYHbIE
3atMeHus. Capoc U mpejcKa3aHus 3aTMeHU. Bpemst u kaneHgaps 3BE3HOEC U COTHEYHOE
BpeMmsi, 3BE3IHBIA M TPOMUYECKUN TOf. Y CTPOMCTBO JIYHHOTO U COJIHEUHOTO KaJeHJIaps,
mpo0JIeMBbI UX corjlacoBaHus FOMMaHCKWN ¥ TPUTOPHUAHCKUH KaJICHIapH.

Yuawuiica oonscen 3 namo:

e UTO TaKOE€ CO3BE3/IME; - HA3BAHUS HEKOTOPBIX CO3BE3/IUH, NX KOH(PUTYpaLHIO, ambhy
KaKIOr0 M3 3THUX CO3BE3/IMH; - OCHOBHBIE TOYKH, JIMHUM U KPYrM Ha HeOecHOU
cdepe: - TOPU3OHT, - MOJIyACHHAs JUHMS, - HEOECHBIM MepuIuaH, - HEOECHBIN
HKBATOP, - SKIUMNTHUKA, - 36HUT, - MOJIOC MUPA, - OCh MHUPA, - TOUKH PaBHOACHCTBUI
Y COJIHLECTOSIHUI; - TEOPEMY O BBICOTE MOJIFOCA MUpPA HaJl TOPU30HTOM; - OCHOBHBIE
MOHATHUS C(HEPUUECKON U MPAKTUYECKON aCTPOHOMUMU:



- KyJbMHUHAIUsl U BBICOTA CBETWJIA HAJ TOPU30HTOM; -IIPSIMOE BOCXOXKIEHUE U
CKJIOHEHHE; - CYTKH; - OTJIMYUE MEXKIY HOBBIM U CTapbIM CTUJISIMU; - BEJIMYUHBI: -
yraoBele pa3Mepsl Jlynsl nu ConHua; - 1aThl paBHOJAEHCTBUN M COJHLUECTOSIHUI; -
yroJ HaKJIOHA SKJIMITHUKU K 3KBaTOPY; - COOTHOILIECHUS MEXAY MEpAaMH U MEpaMHU
BPEMEHHU JUIsl U3MEPEHUsl YIJIOB; - MPOJOJDKUTEIBHOCTh TOJAQ; - YHMCIO 3BE3,
BUAMMBIX HEBOOPY>KEHHBIM B3IJISJIOM; - MPUHIIMIIBI ONpeAeNeHus] Teorpaduieckon
IIMPOTHI U JOJTOTHl IO aCTPOHOMHYECKUM HAONIOACHUSIM; - PUYUHBl U XapaKTep
BUJIUMOTO JBMXKEHUS 3Be37] 1 COJIHIIA, a TAKKE TOAUYHOTO JBUKCHUS.

Yuawuiica oonscen ymemo:

- UCTIOJIb30BaTh MOABMXHYIO 3BE3AHYIO KapTy JUIS PEIICHUs CIASAYIOIINX 3a/ay: a)
OTpeNeNsITh KOOPAWHATHI 3BE3], HAHECEHHBIX Ha KapTy;, ©0) 1O 3aJaHHBIM
koopauHaTaM 00bekTOB (Cosnie, JlyHa, miaHeThl) HAHOCHUTH MX TIOJIOKCHHE Ha
KapTy; B) yCTaHABJIMBATh KapTy Ha JIIOOYIO JaTy U BpeMs CyTOK, OPUEHTUPOBATh €€
U OMpENENsITh YCIOBHUS BHUAUMOCTH CBETHJ. - PEIIATh 3aJa4dl Ha CBA3b BBICOTHI
CBeTWJa B KYJbMHUHAIIMM C TreorpadUyecKkod MHUPOTOM MecTa HaONIOACHHS; -
OTIPEJIENISITh BHICOTY CBETWJIA B KYJbMHUHAIIUUA U €TO CKJIOHEHHUE; - reorpaduyecKyro
BBICOTY Me€CTa HaONIOJCHUS; - PUCOBATh YEPTEX B COOTBETCTBHUHU C YCIOBUAMH
3a/1a4uu; - OCYIIECTBIIATH MEPEX0]l K pa3HbIM CHUCTEMaM CU€Ta BPEMEHH. - HaXOAUTh
cTtopoHbl cBeta no IlomsspHoi 3Be3ne u nonyaeHHoMmy COJHILY; - OTBICKMBAaTh Ha
HeOe creAyromue co3Be3nus W Hawbosee sipkue 3BE3ABI B HUX: - bombIinyro
Mengsenuity, - Manyto Menseauity (c Ilonsipuoit 3Be301), - Kaccuonero, - Jlupy (c
Beroii), - Opén (c AnsTanpom), - Jlebens (¢ Jleredbom), - Bozununii (¢ Kamemnoii), -
Bomonac (¢ Apkrypom), - CeBepHyro KopoHy, - Opuon (¢ berenbreiize), - Tener (¢
AnbpaedapaHom).

Hebecuas mexanunka (3 yaca)

IesmoneHTpUYecKasi cucteMa Mupa

[IpencraBnennss o ctpoeHur CoOJHEYHONW CHUCTEMbl B AHTHYHBIE BpEMEHA WB
cpeaHeBeKoBbe. ['enmnonieHTpuUueckasi CuCTeMa MHpa, JOKa3aTeIbCTBO BpallleHUs 3eMIu
BOKpyr Comnnua. [Tapamiakc 3B€311 1 onpeiesieHHe pacCTOSAHUS A0 HUX, TApPCEK.

3akonbl Kenuepa

OtkpeiTue WM. Kemepom 3akoHOB JBWXKEHUSA IIaHET. OTKpHITHE 3aKOHA
Bcemuproro tarotenust 1 0600ménnbpie 3akoHbl Kerutepa. Omnpenenenue Macc HeOSCHBIX
TEJl.

Kocmuyeckue ckopoctu

PacuéTsl nepBoit U BTOpOi KOCMUYECKON CKOPOCTU U X puznueckuit cMmbici. [Tonér
FO.A. I'arapuna BokpyT 3eMJIu 10 KpyroBoi opoure.

MexniaHeTHbIE NePeIeThI



[TonsiTME ONTHMAaNbHOM TPACKTOPHUU MOJNETA K IUIaHETE. Bpems monéra K IiaHeTe u
JIaThl CTAPTOB.

Jlyna u eé Bausinue Ha 3eMJI10

Jlynusiii pensed m ero mpupona. IlpunmBHOEe B3ammomaercTBue mMexnay JlyHoW u
3emnéit. Ynanenue JlyHel ot 3eMiu U 3amensieHue BpamieHus: 3emiu. [Ipeneccus 3eMHoin
OCH U NPEIBaPEHNUE PABHOJACHCTBUM.

Yuawuiica oonoswcen 3namo:

e IIOHATHS: - TEIMOLEHTPUYECKAS] CUCTEMA MHUPA; - TEOLIEHTPUYECKAs CUCTEMA MUPA;

e - CUHOAWYECKUHU IEPUON; - 3BE3NHBIM NEPUOM; - TOPU3OHTAIBHBIM IAPAJIIAKC; -
YIJIOBBIE pa3Mephl CBETWIL, - IEpBasi KOCMUUYECKasi CKOPOCTb; - BTOpask KOCMUYECKas
CKOpOCTb; - CIIOCOOBI ONpEIENICEHUsI pa3MEepOB M MAacChl 3eMJIM; - CIOCOObI
olpeseNieHUs] paccTOssHUM 10 HeOecHBIX Tel M MX Macc no 3akoHy Kemepa;
3akoHbI Kermiepa u ux cBA3b ¢ 3aKOHOM TATOTEHHS.

Yuawuiica oonscen ymemo:

- MPUMEHATH 3aKOHBI Keruiepa W 3aKOH BCEMUPHOTO TATOTEHUS MPHU OOBSCHEHUU
JIBUKEHUS IUIAHET M KOCMHUYECKMX ammnaparoB; - pellaTh 3aJadyd Ha pacuér
PACCTOSIHMIM 1O HM3BECTHOMY Mapauiakcy (M HAoOOpOT), JTUHEHHBIX U YIJIOBBIX
pa3MepoB HEOECHBIX TeJ, paccTosHWK IwaHeT OT CoJHIIa W TEePHOJ0B HUX
oOpatieHust no Tperbemy 3akoHy Kemepa.

CrtpoeHue coJTHEUHOM cucTeMBbl (7 4acoB)

CoBpemennble npeacraBieHusi 0 CotHeuHOii cucTeme.

CocrtaB ConHeuyHOU cucteMbl. [lnaHeThl 3eMHOM Tpynmbl U TUIAHETHI-TUTAHTHI, UX
npuHIunuanbHeie paznuuus. Oo6mako komer Oopra u Ilosc Koiinepa. Pasmepnr Ten
COJTHEYHOI CUCTEMEI.

Ili1anera 3emis

®opma u pasmepbl 3emuid. BHyTpeHHee cTpoeHune 3emuid. Poib MapHHUKOBOTO
s dekra B GOpMUPOBAHUHN KIMMAaTa 3eMIIH.

Ili1aneTsI 3¢eMHOM IPyIIbI

UccnenoBannst Mepkypusi, Benepplr m Mapca, ux cxoxecte ¢ 3emnéi. Kak
MapHUKOBBIN 3((PEKT rpeeT MoBepXHOCTh 3eMiid U nieperpeBaeT armocdepy Beneprl. Ectb
71 KU3HB HAa Mapce. DBodtorust opout cimyTHHKOB Mapca ®oboca u Jleiimoca.

Il1aHeTBI-TrUraHThI



®usnueckue cpoiictBa FOmutepa, Carypna, Ypana u Henryna. Bynkanuueckas
nesATenbHOCTh Ha ciryTHUKe FOmuTepa Ho. Ilpupoaa xonen BOKpyT IJIaHET-TUTAHTOB.

Ili1aHeTbI-KapPJUKU U UX CBOMCTBA.
Mauble Teaa CoJTHEeYHOH CHCTEMbI

[Ipupona u aBmwxeHue actepouaoB. Crnenuduka ABWKEHHS Tpynna CTEPOUIOB
TposinueB u I'pexoB. Ilpupoma u nBwkenue komer. Ilosic Koiinepa m Ob6mako komer
Oopra. IIpuposa METEOPOB U METEOPUTOB.

MeTteopbl 1 METEOPHUTHI

[Ipupona maparomux 3BE31, METEOPHBbIE MOTOKM M MX paauaHTbl. CBs3b MEXIy
METEOPHBIMU MOTOKaMU M KoMmeTramu. lIpuposa KamMeHHBIX U JKEJE3HBIX METEOPHUTOB.
IIpupona METEOPUTHBIX KPaTEPOB.

Yuawuiica oonswcen 3 namo:

o TmpoucxoxaeHne COJIHEUHOW CHCTEMBI;, - OCHOBHBIC 3aKOHOMEpHOCTH B COJIHEUHOU
CHUCTEME; - KOCMOTOHMYECKHE THUIOTE3bl; - cucrema 3emusi—JIyHa; - OCHOBHBIE
IBIKCHHS 3emun;, - ¢opma 3emiu; - mpupoaa JIyHbI; - o0mas xapakTepHCTHKA
IJIaHeT 3eMHOM Tpymmbl (aTtMocdepa, MOBEPXHOCTH); - OOIIas XapaKTePHUCTHKA
IUIaHeT TUraHToB (arMmocdepa; MOBEPXHOCTh); - CHYTHHKH W KOJbIA IUTAHET
TUTAHTOB; - ACTEPOHJIBI 1 METEOPHTHI; - TOSC aCTEPOUIOB; - KOMETHI 1 METCOPBI.

Yuawuiica oonoscen ymema:

- TOJIb30BaThCsl TUIaHOM (COJHEYHOM CHUCTeMBbl W CIPABOYHBIMU JaHHBIMU;
OTIpENIENSITh O ACTPOHOMHUYECKOMY KaJeHAApI0, KaKue IJIaHeThl M B KaKuX
CO3BE3/IMAX BUIHBI HA HEOE B JAHHOE BpeMsl; ~-HaXOAUTh IUIAHETHl Ha HEOe, OTInYas
WX OT 3BE31; - MPUMEHATHh 3aKOHbl Kemiiepa u 3aKOH BCEMHPHOIO TATOTEHUS TPHU
OOBSICHEHUN NBW)KCHHUS TUTAHET W KOCMHYECKHX aIllllapaToB; - pemiaTh 3aJadd Ha
pacdy€T pacCTOSIHMM IO HW3BECTHOMY TNapayiakcy (M HAo0OpOT), JHHEHHBIX W
YTJIOBBIX pa3MepOB HEOECHBIX TeJ, pacCTOssHUM TiaHeT oT CoJHIlA U MEPUOJIOB UX
oOpareHus Mo TpeTbemy 3akoHy Keruiepa.

IIpakTnuyeckas acrpodusuka u dusuka Coanua (7 4acos)

Metoabl acTpopu3nUecKuX UCCJIeI0BAHUI

VYCTpolCTBO M XapaKTEpUCTHKU TEJIECKONOB pedpakTopoB U  pedieKTOpPOB.
Y cTpolcTBO paiuOTENECKONOB, PAAUOUHTEPPEPOMETPHI.

CoJuane



OcHoBHble xapakTepuctuku ConnHna. OmnpenesieHHe Macchl, TEMIEPATyphl U
xumuuyeckoro coctaBa Coinnira. CtpoeHue coHeuHor atMmocdepbl. CoHedHass aKTUBHOCTh
U e€ BIMsSHKE Ha 3eMITio U 6uocdepy.

Buyrtpennee crpoenue CoJiHia

Teopetnueckuii pacy€r temnepaTypbl B uUeHTpe ConHua. SnepHbli HUCTOYHHUK
SHEPTrMH W TEPMOSIAEPHBIE PEAKIHMM CHHTE3a TeNus U3 BOJOPOJIA,IIEPEHOC SHEPTUM U3
nentpa CosHIIA HApy)XKy, KOHBEKTHMBHAs 30HA. HeWTpwHHBIM Teneckonm W HaOIIOACHUS
noToka HeUTpuHO oT CoJIHIIA.

3BE31bI
OcCHOBHbBIE XapaKTePUCTUKHU 3BE3]]

OnpenesieHuEe OCHOBHBIX XapAKTEPUCTHUK 3BE3]: MACChI, CBETUMOCTH, TEMIIEPATYPhl U
XUMHUYECKOT0 coctaBa. CriekTpasibHas kimaccudukainus 3BE3M U e€ (PU3NYECKHEe OCHOBBI.
JlnarpaMma «CIIEKTPAJIBHBIM KJIACC» —CBETUMOCTh 3BE3[, CBSI3b MEXKIYy MACCOM U
CBETUMOCTBIO 3BE3/I.

BHyTpenHee cTpoeHue 3B€3/1

Crtpoenue 3Be3Abl IJVIaBHOM mocienoBaTelbHOCTH. CTpoeHue 3BE31 KpacHbBIX
TUTAHTOB U CBEPXTUT'AHTOB.

Benble kapauku, HeTPOHHBIE 3BE3/1bl, MYJIbCAPHI H YéPHbIE AbIPbI

Crpoenue 3BE31 OenbIX KapiuMKOB M MpeAesn Ha MX Maccy — mpenen Yauapacekapa.
[Tynmecapsl u HeUTpOHHBIE 3BE3bI. [Ipupoa 4€PHBIX OB U UX APaMETPHI.

J/IBOMiHbBIE, KPATHBIC U MEPEMEHHbIE 3BE3/IbI

HaOmronenust ABOMHBIX M KpaTHBIX 3BE3/A. 3aTMEHHO-TICPEMEHHBIC 3BE3[IBI.
Onpenenenue macc JBOWHBIX 3BE3A. llynbcupyrommue mepeMeHHbIE 3BE3]IbI,KPUBbBIC
n3MeHeHus Onecka neden1. 3aBUCUMOCTh MEKy CBETUMOCTBIO M TIEPHOJIOM ITyJIbCAIUN Y
nedenn. Iledbennsr — masku Bo BceneHHON, MO KOTOPBIM OIPEACIISIOT PACCTOSHUS 0
aJIEKUX CKOIUICHUH M rajakTHK.

HoBble U CBEpXHOBBIE 3BE3/bl. XapaKTEPUCTUKU BCHBIINIEK HOBBIX 3BE3M. CBA3b
HOBBIX 3BE3]l C TECHBIMHM JIBOWHBIMU CHUCTEMaMH, COJCPKALIMMHU 3BE31y O€mblil KapiuK.
[lepeTexanue BelecTBa W SACPHBIM B3pBIB HAa MOBEPXHOCTU Oenoro kapiuka. Kak
B3PBIBAIOTCSI CBEPXHOBBIE 3BE3MBI. XAapPAaKTEPUCTHUKHU BCIBIIIEK CBEPXHOBBIX 3BE3I.
['paBUTALIMOHHBIN KoJIIanc Oeoro Kapiauka ¢ Maccod YaHapacekapa B COCTaBe TECHOM
JNBOMHOM 3BE€3/1bl — BCIIBIIIKA CBEPXHOBOW NEPBOro TUIA. B3pbIB MacCUBHOM 3BE3/bl B
KOHIIE CBOEH DJBOJIIONUU — B3PBIB CBEPXHOBOW BTOporo Tuma. HaOmroneHme ocTaTkoB
B3PBIBOB CBEPXHOBBIX 3BE3/I. DBOJIOLMS 3BE3/: POKACHUE, )KU3Hb U CMEPTh 3BE3/. Pacuér
MPOJOJDKUTENBHOCTH KWU3HU 3BE3J Pa3HOM MacChl Ha TIJIABHOW IOCIJIEIOBATEIbHOCTH.
[Tepexoa B KpacHbIE TUTAaHTBI U CBEPXTHUIAHTHI MOCIE UcUYepnaHusi Bojgopojaa. CrnokoiHas



ABOJIIOIUSI MAJIOMACCHUBHBIX 3BE3]I, M TPABUTAIIMOHHBIN KOJUIATIC U B3PBIB C 00Opa30BaHUEM
HEUTPOHHOM 3BE€3/1bl WM YEPHOM JBIPhI MAacCUBHOW 3Be3apl. OmpenesieHHe BO3pacra
3BE3IHBIX CKOIUIEHUI U OTAEJIbHBIX 3BE3]1 U IPOBEPKA TEOPHUH 3BOJIOLNN

3BE3I.

Yuawuiica oonscen 3 namo:

I'azm

OCHOBHBbIE (Qu3nueckue xapaktepuctuku CojHIa: - wmacca, - pa3Mepsl, -
TeMIiepatypa; - cxemy crpoenus ComiHia U GU3NIECKUE MPOIIECCHI, POUCKOIAIITIE
B €ro Hempax W aTMoc(epe; - OCHOBHBIC MPOSBICHHS COJTHEYHON aKTUBHOCTH, WX
NPUYMHBI, TIEPUOJUYHOCTh W BIMSHHE HAa 3EMJIIO; - OCHOBHBIC XapaKTEPUCTHKHU
3BE31 B cpaBHeHMH C COJHIIEM: - CIEKTPBI, - TEMIEpPaTypbl, - CBETUMOCTH;
MyJIbCUPYIOUIUE U B3PBIBAIOIINECS 3BE3/I; - MOPSIAOK PACCTOSHUSA 10 3BE3/, CIIOCOOBI
OTIPEICIICHUSI M Pa3MEpOB 3BE3M;, - CIUHMIIBI U3MEPEHUS PACCTOSHHI: - Mapcek, -
CBETOBOM Ir'0Ji; - BaKHEUIIINE 3aKOHOMEPHOCTH MUpa 3BE3/; - AUArpaMMbl «CIIEKTP—
CBETHMOCTB» M «MacCa— CBETHMOCTBY; - CITIOCOO OIPECICHUS MacC TBOMHBIX 3BE3;
- OCHOBHBIC TIapaMEeTPhl COCTOSHHS 3BE3MHOTO BEIIECTBA: - IUIOTHOCTH, -
TEMIIepaTrypa, - XUMHUYECKHI COCTaB, - (PU3UUECKOE COCTOSIHHE; - Ba)KHEHIINE
MOHATHS: - TOAUYHBIA TTApPAJUIAKC, - CBETUMOCTbD, - a0COTIOTHAS 3BE3HAS BEIMYMHA;
- YCTPOMCTBO M Ha3HAYCHHE TEJECKOIa; - YCTPOMCTBO U Ha3HAYCHUE.

Yuawuiica oonscen ymemo:

- MPUMEHATHh OCHOBHBIE MOJIOKEHUS BEAYIIUX (PU3NMUECKUX TEOPUN MPU 00BICHEHUN
npupoasl ConHIa U 3BE3M; - pellaTh 3aJaud Ha pacu€T pacCTOSHUN A0 3BE3[N MO
M3BECTHOMY T'OJIMYHOMY Tapajylakcy W oOpaTHbIC, HA CPaBHEHHUE PA3IMYHBIX 3BE3]
MO0 CBETHUMOCTSM, pa3MepaM U TeMmIeparypaMm; - aHaJIU3UPOBATH JAHATPAMMEI
«CTIEKTP—CBETUMOCTb» M «Macca— CBETUMOCTb»; - HAXOAWTh Ha HeOe 3BE3NBI: -
anbdsr Manoit Mensenuipl, - anbdbl Jlupsl, - ansdsr Jlebens, - ansder Opna, -
anbel OpuoHna, - ansdsl biausuenos, - anbdsr Bozanuero, - anshsr Manoro [lca, -
anbdsl bonbmioro Ica, - anbdst Tenba.

Muaeunslid IIyTs (3 yaca)

neLIb B ['ajlakTHKe

Kak o0pa3yrorcsi oTpaxkarenbHble TymMaHHOCTH. [lodyemy cBetsitcs mauddys3Hbie

TYMAaHHOCTH

Kak KOHIIEHTpUPYIOTCS Ta30BbIE U NBUIEBBIE TYMAHHOCTH B [ ajlakTHKe.

PaccesiHHbIe ¥ mIapoBbIe 3BE3AHbIE CKOIVICHUA

HaOmromaembie CBOWCTBa pacCesHHBIX 3BE3MHBIX CKomieHu. HaOmromaembie

CBOMCTBA IIApOBBIX 3BE3NHBIX CKOIUIEHUM. PacmpenerneHne W xapakTtep JIBWKCHUSA
ckoruieHnd B ['amaktuke. Pacnipenenenue 3BE31,CKOIUIEHMM, ra3a W NbUIM B ['anakTuke.
CepxmaccuBHas uépHas abIpa B 1ieHTpe ['anakTuku u kocmudeckue ayuu. MappakpacHbie



HaOJII0IeHNsI IBIKEHUS 3BE31 B LieHTpe ['anakTuku u oOHapyskeHue B ueHtpe [anaktuku
CBEPXMAaCCHUBHOM YEPHOM JBIPHI.

Pacuér mapameTpoB cBepXMacCUBHOM u€pHOM AbIphl. HabmroneHnss KOCMUYECKHX JIydel u
UX CBS3b CO B3PBIBAMU CBEPXHOBBIX 3BE3].

Yuawuiica oonscen 3 namo:

e TIOHATHE TYMAHHOCTH; - OCHOBHbIC (DU3MUECKUE MapaMeTPhbl, XUMHUUYECKUI COCTaB U
pacmpeneneHue MeX3BE3AHOrO BellecTBa B [ anakTuke, NpUMEpPHbIE 3HAUYCHMS
CIIEAYIOILMX BEJIMYMH: - PACCTOSIHUS MEXIy 3BE31aMu B okpecTHocTd CONHILA, UX
yucno B ["anmaktuke, e€ pa3Mepsl, - HHOPAKPACHBIM TENECKOIl; - OIEHKAa MAacChl U
pa3MepoB YEPHOI ABIPHI IO JBUKEHUIO OTAEIbHBIX 3BE3L.

Yuawuiica oonorcen ymemo:

- OOBSICHATh NMPUYUHBI Pa3NUYMs BUAMNMOTO M UCTHHHOTO pacrpesesieHust 3BE3,
MEX3BE3THOTO BEIIECTBA U TaJaKTUK Ha HEOE; - HaXOJIUTh PACCTOSHUS MEXKITY
3B&3amMu B okpecTHOCTH CoHIla, MX 4ucio B ['amakTuke, €€ pa3Mepsl; - OLICHUBATh
Maccy M pa3Mmep 4YEPHOM AbIPHI MO IBHKEHUIO OTIEIbHBIX 3BE3/.

INagakTuku (3 yaca)

Kak knaccuduimpoBaiy rajJakTUKy Mo GopMe U KaMepTOHHasi quarpamma Xao60:ma.
CBolicTBa CIMPATBHBIX, MITUNTHYECKUX U HEMPABWIbHBIX rajakTtuk. KpacHoe cmenienue B
CIEKTpaXxX raJakTUK U OTMPEICTICHUE PACCTOSHUS 10 HUX.

3akon Xa00.1a
Bpamienue ramaktuk u TEMHasi MaTEPUs B HUX.
AKTHBHBIE TAJIAKTHKHA U KBa3apbl

[Ipypona aKTUBHOCTM TallaKTUK, pPAJAHOTAaJaKTUKA W  B3aUMOJCHCTBYIOIIHE
ralakTuku. HeoObIuHbIE CBOMCTBA KBa3apoB, UX CBA3b C sApaMU T'aJJAKTUKU AKTUBHOCTBIO
YEPHBIX JBIP B HUX.

CKoILIeHUA TAJAKTHK

Haomromaembie CBOMCTBA CKOIIJICHUH rajakTHK, PEHTTE€HOBCKOE
U3IIydCHHE,TeMIlepaTypa W  Macca  MEXraJaKTHUeCKoro rasza, HeOoOXOAMMOCTb
CyIIECTBOBAHUSI TEMHOM MaTEpUM B CKOIUICHUSAX TrajdakTUK. OIEHKa Macchl TEMHOU
MaTEpUU B CKOIUIEHUAX. SUencTas CTPYKTypa paclpelesiCHUs TallaKTUKU CKOIJICHHM
raJlaKTHK.

Yuawuiica oonoswcen 3nameo:



e OCHOBHblE (u3UUeCKUEe NApamMempsl, XUMUYECKUL COCMA8 U pPacnpeoeieHue
Medc38E30H020 seujecmea 6 I anakmuxe, - npumepHvle 3HAYEHUS CAeOYIOUUX
BEUUUH: - OCHOGHbIE MUNbL 2ANAKMUK, DA3IUYUSL MeHCOY HUMU;, - NPUMEPHOe
3HQueHue u Qu3uUecKull CMbICI NOCMOAHHOU Xabbna, - eo3pacm HAOIOOAeMblX
HebecHbIX mell.

Yuawuiica oonscen ymemo:

- OOBSACHATH MPUYMHBI PA3IMYUS BUAMMOIO M HMCTUHHOIO PACIpEICNICHUs 3BE3,
MEX3BE3THOTO BEILIECTBA U TAJIAKTUK Ha Hebe.

Crpoenue v 3Boonuga Beesaennoii (2 yaca)

Koneynocts M 0OeckoHe4HOCTh BceleHHOM — mMapagoKCchl KJIACCHYECKOM
KOCMOJIOTMH.

3aKOH BCEMUPHOTO TATOTEHUS U MPEACTABICHHUS O KOHEYHOCTH M OECKOHEUHOCTU
Bcenennon. ®otomerpuuecknii mapagokKC W NPOTUBOPEUYHS MEXKIY KIACCUYECKUMU
MPEACTAaBICHUSIMH O CTpoeHMH Bceenmennodr wu  HaOmoaeHusmu. HeoO0xommMocThb
MpUBJIEYCHHUST OOIICH TEOPHH OTHOCHUTEIBHOCTH IJIsi MOCTPOEHHsI Mojenu BceneHHoil.
CBsi3p MEXAYy T€OMETPUUECKUX CBOMCTB NMPOCTpaHCTBA BceneHHOW C pacnpeeneHueM u
JIBW>KEHUEM MATEPUU B HEM.

Pacmupsiromasicss Becesiennas

CBsA3b CpellHEN IUIOTHOCTH MAaTE€pPUU C 3aKOHOM PACIIUPEHUSI U T€OMETPUUYECKUMU
coiictBamu Bcenennoi. EBkimuoBa W He €BKIMJIOBa TreomeTrpus BceneHHOM.
Onpenenenue paadyca W Bo3pacta BceneHHoi. Mognens «ropstueit BeeneHHoi» u
penukToBOoe mM3nydeHHs. OOpa3oBaHHME XMMHUYECKHX JJIEMEHTOB BO Bcenmennoi. Obwmiue
renus Bo BeeneHHON M HEOOXOAMMOCTh O0pa30BaHMS €ro Ha PaHHUX dTarax 3BOJIOIUU
Bceenennoii. Heo6XxoauMoCTh HEe TOJIBKO BBICOKOM IJIOTHOCTH BEIECTBA, HO U €T0 BHICOKOM
TeMIEpaTypbl Ha pPaHHUX JTamax 3BOJOIMM BceneHHoil. PenukroBoe u3mydyeHHE —
M3JIy4YE€HUE, KOTOPOE OCTaIOCh BO BCEIEHHON OT ropsdero M CBEPXIUIOTHOTO COCTOSHHS
MaTepud Ha paHHMX dTanax xku3HU Bcenennoil. HaOmromaemple CBONCTBA PEITMKTOBOIO
m3nydenus. [louemy HEOOXOauMO TpUBIICUEHUE OOIEH TEOpUHM OTHOCHTEIHLHOCTH ISt
MOCTPOEHUS MoJienn BeeneHHoi.

Yuawuiica oonscen 3 namo:

e CBS3b 3aKOHA BCEMHUPHOIO TSITOTEHHUS C MPEACTABICHUSAMU O KOHEYHOCTH U
OeckoHeuHOCcTH BcenenHoil; - uyTo Takoe (OoTOMETpUYECKUd Mapajokc; -
HEOOXOJUMOCTh OOIIel TEeOpUH OTHOCUTEIBHOCTH Uil TIOCTPOEHUS MOJEIH
Bcenennoit; - monsitue «ropsias BeeneHHas»; - KpyMHOMACIITAOHYIO CTPYKTYPY
Bcenennoii; - 4To Takoe MeTarajakTHKa; - KOCMOJIOTHYECKUE MOoiein BeceneHHOM.

Yuawuiica oonscen ymemo:



- HCIIOJIb30BaTh 3HAHUA MO (U3MKE U ACTPOHOMHH ISl ONMUCAHUS U OOBSICHEHHS
COBPEMEHHOW HayYHOU KapTUHBI MUPA.

CoBpeMeHHbIe TP00JIeMbI AcTPOHOMUM (3 Yaca)

YckopenHoe pacuuupenue BeesreHHo# M TEMHAs1 SJHeprus

HaGmonenust cBepxHOBBIX 3BE34 | Tuma B man€ékux TrajgakTUKaX M OTKPBITHE
YCKOPEHHOTro pacimupeHus BceneHHON. OTKpBITHE CHUJIBI BCEMHUPHOTO OTTAJIKMBaHUS.
TémHast sHeprus yBennuusaeT Mmaccy Beenennoi no mepe e€ pacmupenus. [Ipupona cuisl
BcemupHOro orrankuBanus.

Oo0OHapy keHue NJaHeT BO3Jie JPYIruX 3BE3/1.

HaOmronennst 3a ABWKEHHEM 3BE3M M ONMPEACIICHHS MAacC HEBHIMMBIX CITYTHHKOB
3BE3]1, BO3MYIIAIOIIUX UX MPSIMOJIMHENHOE ABMKEeHUE. MeTo1bl 0OHApYKEHHUS SK30ILJIaHET.
OrneHka YCIIOBUH Ha IMOBEPXHOCTAX dK3ormwiaHeT. [Touck sk301uraner ¢ KOMQOPTHBIMH
YCIIOBUSIMH JIJISI ’KU3HHU HA HUX.

IMoucku ;ku3HM M pazyma Bo BceesneHHoi

Pa3zBuTne mpencraBieHMid O BO3HUKHOBEHMH U CYIIECTBOBAHWMU KU3HU BO
Bcenennoil. CoBpeMEHHbIE OIICHKM KOJIMYE€CTBA BBICOKOPA3BUTHIX LMBUJIM3ALMN B
I"anaktuke. [TonpITkH 0OHAPYKEHUS M MOCHUIKM CUTHAJIOB BHE3EMHBIM ITHBHIIU3AIIHSIM.

Yuawuecs oonsicnol 3name:

o Kakue HaONIOACHUS MOATBEPAUIN TEOPUIO YCKOPEHHOIO paciuupenus Beenennoit; -
YTO HCCIEAOBATENIM ITOHUMAKOT II0J TEMHOW JHEPIUEH; - 3a4€M B YPABHECHHUE
DiiHmTeliHa ObUIa  BBEJACHA  KOCMOJIOTMUYECKAass TOCTOSIHHAs, -  yCJIOBUA
BO3HUKHOBEHHS IIAHET OKOJIO 3BE3M; - METOJbI OOHAPY>KEHUSI DK30IUIAHET OKOJIO
Apyrux 3BE3M; - 00 sBomonmu BceeneHHOW u u3HU BO BceeneHHoif; - mpobiemsl
MOMCKA BHE3EMHBIX ITUBUIN3aLIN; - hopmyna Jpeiika.

Ylmmuec;l 00J1)1CHbL ymembo:

- UCIIOJIb30BATh 3HAHW:A, IMOJTYYCHHBIC 110 (1)I/ISI/IKG N aCTPOHOMMH, IJId OIIMCAHHA U
00BICHCHUS COBpeMeHHOﬁ Haquoﬁ KapTUHBI MHpA, - 00OCHOBBIBATH CBOIO TOYKY
3PCHUA O BO3MOXHOCTHU CYIICCTBOBAHUS BHC3CMHbBIX [II/IBI/IJII/I3a[II/Iﬁ 1 UX KOHTAKTOB
C HaMU.



TemaTnveckoe MJIAHUPOBAHUE

Ne | Ha3zBanue TeMbI KoaunuecTBO 4acoB
n/n

1. BBenenue B acTpoHOMUIO 1
2. AcTtpomeTpust 3)
3. HebGecnast MexaHuka 3
4, Crpoenue CoMHEUYHON CUCTEMBI 7
5. AcTtpodusuka u 3Be31HasT ACTPOHOMUS 7
6. Muneunslii myTh — Hamia ['anakTuka 3
7. lanmakTuku 3
8. Ctpoenue u 3ot Beenennoit 2
9. CoBpeMeHHbIe TTPOOIEMbI ACTPOHOMHH 3







