AHHOTan U padoyeil NPOrpaMMspl JUCHHUILIMHBI
b1.0.07.19 Acmponomus

Henp AMCHUIIMHBI - TIOTYYEHUE CUCTEMBI HAYYHBIX 3HAHUM 110 OCHOBAM aCTPOHOMHH:
€e OCHOBHBIM pasjeilaM, IOHATHUAM, 3aKOHaM M TeopusiM. POpMHpPOBaHHE COBPEMEHHOU

€CTEeCTBEHHOHAYYHOU KapTHUHBI OKPYXKAIOLIET0 MHUpA.

3agaun AUCHUNJIMHBI
- YCBOCHHME TIOHATHHI, TEOPUM W 3aKOHOB, JIEKAIUX B OCHOBE COBPEMEHHOM

aCTPOHOMMHY;

- Hay4yHOe 00bsCHEHUE HAOII0aeMbIX B IPUPOJIE ACTPOHOMHUYECKHX SIBJICHHI;
- (dbopMUpOBaHNE HAYYHOTO MPEACTABIECHUS O CTPOSHUH U SBOJIOIH BceneHHoi.

(I)opanyeMble KOMIIETCHIUH 1 HHAUKATOPBI HX JOCTHIKCHHUA MO JTUCHUIIJINHE

Kon
KOMIIeTeHLIMH

Conep:xxanue
KOMIIeTEHIIHH

Kon n HauMeHoOBaHue HHAUKATOPA
JOCTHKeHHSI KOMIIeTEeHIINH

YK-1

Crioco0OeH OCyIIEeCTBIATh MOUCK,
KPUTUYCCKUI aHAIM3 WM CHHTE3
uHpopManuu, IIPUMEHSATH
CHCTEMHBIN TIOAXO/I TS PEIICHHUS
IIOCTAaBJICHHBIX 3aJa4

VK-1.1. 3HaTth: MeTOABl KPUTHYECKOIO
aHaJIM3a U OLICHKH COBPEMEHHBIX HAYYHBIX
JOCTHKEHUM; OCHOBHBIE MPUHLIMITBI
KPUTHYECKOTO aHAIU3A.

VK-1.2. YMeTh: mosiydyaTb HOBBIC 3HAHUSA
Ha OCHOBE aHajau3a, CUHTE3a U JAPYTHUX
METOJIOB; COOMpPATh JaHHBIE MO CIOKHBIM
HAyYHBIM TIpoOJieMaM, OTHOCSIIUMCS K
npodecCuOHATbHON obmactu;
OCYIIECTBIISAITh TOWCK HWHPOpMAIUU |
pelIeHn Ha OCHOBE SKCIIEPUMEHTAbHBIX
JEUCTBUM.

VYK-1.3. HCCIENOBaHUEM
npobiem npodeccuoHaIbHON
NEeSTeNIbHOCTH C TPUMEHEHUEM aHaju3a,
CUHTE3a u JIPYTUX METO/IOB
MHTEIJICKTYaJIbHOM NeSITEIbHOCTH;
BBISIBJICHMEM  HAy4YHBIX  TpoOlieM |
UCIIOJIb30BaHUEM  aJICKBAaTHBIX  METOJIOB
JUISLT UX pEIIeHUs; JIEMOHCTPUPOBAHUEM
OIICHOYHBIX  CYXJIEHUU B  pEILICHUHU
pOOJIEMHBIX poeCCHOHATBHBIX
CUTYalH.

Bnaners:

OIIK-8

Cnocoben OCYIIIECTBIISTh
neaarorndycCKyro ACATCIIbHOCTD
Ha OCHOBE CTeHaTbHBIX

HAy4HbIX 3HAaHUU.

OIIK-8.1. 3nHarp WCTOpHIO, TEOPHIO,
3aKOHOMEPHOCTH U IPUHIMIIBI IOCTPOECHUS
U (QYHKIHMOHUPOBAHHUS 00pa30BaTENbHBIX
(memarornyecknx) CUCTEM, POJIb U MECTO
o0pa3oBaHUsI B JKU3HM JIMYHOCTH U
o011ecTBa; KYJIbTYpHO-UCTOPUYECKHE,
HOPMAaTHUBHO-TIPABOBBIC, aKCHOJIOTUYECKHE,
ITHYECKUE, MEINKO-OMOJIOTHYEeCKue,
HPrOHOMUYECKHE, NICHXOJIOTHYECKUE
OCHOBBI  (BKJIOYas  3aKOHOMEPHOCTH,
3aKOHBI, TNPHHLUIBI)  MEAarOrHYecKon
NeSITeIbHOCTH; KJIacCUYECKHe u
MHHOBAIIIOHHBIE 1e/1arOornyecKue




KOHIIETIIIAHN n TEOPHH; TEOpPUH
COlMANM3allisl JINYHOCTH, WHIUKATOPHI
WHIUBUTYJTbHBIX 0cOOEHHOCTEH
TPACKTOPUN  JKU3HU, HUX  BO3MOXKHBIC
IEeBUAIlMK, a Tak)Ke  OCHOBBI  HX

IICUXOANAarHOCTHUKH; OCHOBBI
HNCUXOUAAKTUKH, HOJMKYJIBTYPHOTO
o0Opa3oBaHus, 3aKOHOMEPHOCTEMN

MOBE/ICHNS B COLIMAJBHBIX CETSAX; 3aKOHBI
pa3BUTHST ~ JTUYHOCTH W MPOSIBICHUS
JUYHOCTHBIX CBOMCTB, IICUXOJIOTUYECKUE
3aKOHbl  TMEPUOJAM3AIMM U  KPU3HCOB
pa3BUTHSL.

OIIK-8.2. YmeTh OCYIIECTBIISATh
MeAarornyeckoe IenenojaraHue U penarb
3a1a4u npodeccuoHaIbHON
MeAarornyeckoi AesiTeIbHOCTH Ha OCHOBE
CHEIUATbHBIX HAyYHBIX 3HAHUK;
OIICHUBATH PE3yNbTaTUBHOCTH
COOCTBEHHON [IeIarorn4ecKom
NESTEIILHOCTH.

OIIK-8.3. Bumamerp  anropuTMamu U
TEXHOJIOTHUSIMU OCYIIECTBIICHUS
npodecCHOHATbHON Me1aroru4eckon
NESTEIIbHOCTH Ha OCHOBE CIICIMATBHBIX
HayYHBIX 3HAHUH; nprueMaMu
MeAarorndeckoil  pedieKCuu; HaBBIKAMHU
pa3BUTHUSA y oOydJaronmxcs
MO3HABATEIIBHOMN AKTUBHOCTH,
CaMOCTOSITENIbHOCTH, WHUIUATUBBL,
TBOPUYECKUX CIIOCOOHOCTEH,

(GOpMHPOBaHUST TPAKTAHCKON MO3MIINH,
CIOCOOHOCTH K TPYILy U KH3HH B YCIIOBHSIX
COBPEMEHHOTO MHpa, (HopMUpOBaHUS Y
0o0yJaromuxcst KyJabTypbl 3J0pPOBOTO U
O6e3omacHOro 00pasa KU3HM.




[IKC-4

Cnocoben dbopMHUpOBaTH
Pa3BHUBAOIIYIO

o0pa3zoBaTenbHyl0 Ccpefy A
TOCTHKEHUS JUYHOCTHBIX,
NPEIMETHBIX U METarpeIMETHBIX
pe3yabTaToOB oOydeHus
CpeacTBaMu MIPET0IaBACMbIX

y4eOHBIX TPEIMETOB

I[IKC-4.1. 3Hath MecTO NpenogaBaeMoro
npeaMera B CTPYKType — yueOHoM
JeATEIFHOCTH; BO3MOYKHOCTH ITpeMeTa TI0
¢opmupoBanuto  YVY];  cnenuambHbIe
OpueMbl ~ BOBJECYCHHS B Y4eOHYIO
JeSITeBbHOCTD 1O TMPEAMETY 00yJaromuxcs
c pa3HBIMU 00pa3oBaTEILHBIMU
NOTPeOHOCTSIMH; YCTAaHABINBATH KOHTAKTHI
¢ 00yJaloImMMUCS Pa3HOTO BO3pacTa U HX

POIUTEISIMH (3aKOHHBIMU
NPEJCTaBUTEISIMU ), JIPYTUMH
MEeAarorn4eCKUMHU U UHBIMH pa0OTHUKAMH,
COBpPEMECHHBIC MeIarOrMYEeCKUe
TEXHOJIOTHHI peanuzanuu
KOMIIETEHTHOCTHOTO TIOJX0/Ia C Y4YeTOM
BO3PACTHBIX " WH/IUBUYATbHBIX
O0COOEHHOCTEH OOYYaIOIIMXCSI; METOIbI U
TEXHOJIOTHHI MOJIUKYJIBTYPHOTO,
T GepeHIIMPOBAHHOTO U Pa3BUBAIOIIETO
00yJeHwUsI.

TIIKC-4.2. VYMeTh  HCHOJB30BaTh U
anmpoOUpOBaTh CIENHAIBHBIE TMOIXOJbl K
OoOydeHHI0O B IENsAX BKIIOUYCHUS B
o0pasoBaTenbHbBIN poriecc BCEX
KaTeropuii  o0y4arommxcs; MPUMEHSTH
IICUXOJIOTO-TIENArOTHYECKHE  TEXHOJIOTHU
(B TOM qyucie WHKITFO3UBHBIC),
HEOOXOIMMBIC IJII aapecHOW paboThl ¢
Pa3TUYHBIMU KOHTUHTCHTAMH YyYaIIUXCS:
OJIapEHHBbIE JETH, COIHAIBHO YS3BUMBIC
NeTH, JCeTH, TOMaBIIMe B  TPYAHbBIE
JKU3HEHHBIC CHUTYyallMH, JACTH-MHTPAHTHI,
JETH-CUPOTHI, JIeTH c 0COOBIMH
00pazoBaTeIbHBIMU MOTPeOHOCTAMHU
(ayTHCTBI, AETH C CHHIPOMOM JAe(UIUTA
BHUMaHUSI U THUIIEPAKTHUBHOCTBHIO H JIp.),
JIETH C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU
3I0POBBS, IETH C JACBUAIUSIMH ITOBEJICHMUSI,
JIETH C 3aBUCUMOCTBIO.

[IKC-4.3. BrnageTs HaBbIKaMu OOY4YCHHS U
JUAarHOCTUKU 00pa3oBaTeNbHBIX
pe3yJabTaTOB €  YY€TOM  CHCIU(pUKH
yueOHOM  JNUCHUIUIMHBI U PeallbHBIX
y4eOHBIX BO3MOXKHOCTEH BCEX KaTETrOpHid

o0yyaromuxcs; npueMamu OLIEHKHU
00pa3oBaTelbHBIX pe3yJIbTaTOB:
bopMupyemMbIx B IPEero1aBacMOM
npenMere HpeIMETHBIX u

MCTAIIPCAMCTHBIX KOMHGTGHHHﬁ, a TaKXeE
OCYIIECTBIISATh (COBMECTHO C TCHUXOJIOTOM)
MOHUTOPHHT JIMYHOCTHBIX XaPaKTCPUCTHK.

ITKC-7

CnoocobeHn BBIIEIIATE

IIKC-7.1. 3HaTh: CTPYKTYpHBIE AJIEMEHTBHI,




CTPYKTYpPHBIC AJIEMEHTBHI, | BXOJISIIHE B CHCTEMY  TIO3HAHUS
BXOJISIINE B CHCTEMY TO3HAHUS | MPEAMETHON obnactu, TEXHOJIOTHHI
peAMETHOM oOJactu (B | aHanm3a WX B EIUHCTBE COJACpP)KaHUS,
COOTBETCTBUH C TMpodmieM U | GOPMBI U BHIOIHAEMBIX (YHKIHIA.
YPOBHEM o0ydenus), | [IKC-7.2. YMeTb: BBIACHATh CTPYKTYPHBIC
AHATM3UPOBATh WX B EIUHCTBE | DJIEMEHTHI, BXOISIINE B CUCTEMY ITO3HAHUS
COJIEpXKaHUA, hopmbl U | IpeaIMETHOMN obmacTw, TEXHOJIOTHH
BBITIOJTHSAEMBIX (DYHKIIHIA aHalM3a WX B EIUHCTBE COJCpXKAHUS,

(hOpMBI ¥ BBITIOJHSIEMBIX () YHKITHA.
[IKC-7.3. Bnaners: TEXHOJIOTUSIMU
ONpeNeNieHNs] W aHalu3a CTPYKTYPHBIX
DJIEMEHTOB,  BXOIAIIMX B  CHCTEMY
NIO3HAHUS TIPEJIMETHON O0JIACTH.
IIKC-9 IIKC-9.1. 3HaTh: coJiepKaTeNbHbIe,
METOOJIOTUYECKHE U MHPOBO33PECHUYECKHE
CBSI3M MIPEIMETHOM 00JacTH CO CMEKHBIMU
Cnocoben yCTaHaBJIMBATh
S — HAYYHBIMH 00JIacTIMU
P ’ [IKC-9.2. YMmeTs: yCTaHaBIUBAaTh
METOI0JIOTUIECCKHE u
CoJiepKaTeNbHbIe, METOJIOJIOTHYECKUE U
MHUPOBO33PEHUYECKHE CBSI3U .
. MHUPOBO33PEHUYECKHE CBA3M TMPEAMETHON
peAMETHOM obmactu (B
0o0TacTH  CcO  CMEKHBIMA  HAayYHBIMHU
COOTBETCTBUH C TMpopuieM u
OBHEM oOyJeHus) co 00nacTsMu.
Yp ya IIKC-9.3. Bnaners: TEXHOJIOTUIMU
CMEKHBIMU HAYYHBIMU
OTpeNieIeHus COJIEPKATENbHBIX,
obnactsmMu
METOMOJIOTHYECKIX W MHUPOBO33PEHUECKUX
CBsi3el  mpenMeTHOM — obmacth  co
CMEKHBIMU HAYYHBIMH 00JIaCTSIMH.

Conep:xaHue pa3iesioB U CHUNIIHHBI.

Tema 1. UcTtopus pa3BUTHS aCTPOHOMMUH.

B 5T0if BBOHOM JIEKIMU BbI y3HAeTEe, KTO TaKHe acTPOHOMBI: TZleé OHH PabOTalOT, 4eM
3aHUMAIOTCS, YTO SIBJISIETCS IVIAaBHBIM BparoM acTPOHOMOB NpH M3y4eHHHM BcelleHHOW M Kakue
MecTa Ha 3emuie ONarompHsATHBI A aCTPOHOMHYECKMX HaOrofeHuil. Bel mo3HakomuTech ¢
HEKOTOPBIMU CO3BE3USMHU U YBUAMUTE, HA YTO CIIOCOOHO Hallle 3peHUE U KaK YBEIMUYUBAIOT €ro
BO3MO>XHOCTH COBPEMEHHBIE TEJIECKOIIbI — Ha3eMHble M KocMmuueckue. llenm u 3agaunm
acTpOHOMHUHU. BiusiHME HOYHOTO OCBEIICHHWS Ha pabOTy acTpoHOMOB. AcTtpoHomus B MI'Y.
MeponpusaTas 1o MpUOOLICHUIO JTI0IeH K aCTPOHOMUU. YTPO3bl 3eMile U3 KOCMOCA.

Tewma 2. CocTaB BCEIEHHOM.

B nexkuuu npuBeneH 0030p BaXHEHIIMX acCTPOHOMUYECKHUX OOBEKTOB, KOTOpHIE OyayT
paccMOTpeHBI B ATOM Kypce, W JaHO oOIiee MpeacTaBieHne 00 sBoionnu BceeneHHoin. Bbr
MO3HAKOMHUTECh C ACTPOHOMHUYECKUMH OO0BEKTaMH pa3HOTO MacmTaba: OT MPUBBIYHOTO
Maciitada MiaHeT W UX CIHYTHUKOB JO0 TPYAHO BOOOPa3HMMOIro KOCMOJOTHYECKOrO, a TaKkKe
y3HaeTe 00 9BOJIIOLNY 3Be31 U (POPMUPOBAHHUHU TUIAHET.

[Tnanetsr ConHeuHo# cuctembl B Macmtade. 3Be3nbl. ['anaktuku. Pa3peiB B MacmTabax
KOCMHUYECKHX 00BeKTOB. OTimuusi 3emMiu OT JPYruX IUIAHET, €€ YHUKAIbHOCTh. [LmaHeTsl u
cnytHukd. JlyHa. Jluama3zon macc 3Be3n. CUMMeETpUsi U CTPYKTypa rajakTUK. TyMaHHOCTh
AHJpomensl ¥ ee CyTHUKH. Mex3Be3iHoe BelecTBo. TymaHHoCTh OproHa.

Tema 3. OOTUUYECKUHA TEITECKOIT
Ha sToii nekium Mbl TOrOBOPUM O TJIABHOM MTPHUOOPE, KOTOPHIM aCTPOHOMBI MOJIB3YIOTCS
B CBOCH paboTe yXKe MITOe CTOJETHE: MbI TO3HAKOMUMCS C ONITUYECKUM TETIECKOTIOM.




OcHoBHBIC BOITPOCHI, OCBCUICHHLIC B JICKIITUU:

. HcTopus pa3BUTHS ONITUYECKOTO TEIECKOTA.

. OrpanuyeHus Teneckona u 6opr6a ¢ HUMHU.

. Bupl TeneckonoB: pedgpakTopsl, peIeKTophl, 3epKaTbHO-THH30BbIC TTPHOOPHI.
. Br16op mecra aiist o6cepBaTopum.

. AXTUBHAs ¥ aIalTUBHAS OTITHKA.

. CoBpeMeHHbIE TEXHOJIOTHUH NPH CTPOUTEIHCTBE TEIECKOTIOB.

Tema 4. HeonTuueckast acTpOHOMUS

Ha »sToii nexkmuu Mbl y3HAaeM, 4TO acTPOHOMBI HE OTpPaHUYMBAIOTCS HAOIIOJACHHEM
CBETa,a  HcciaenyloT  BceeneHHyro BO  BCEM  UYpe3BBIYAMHO  IIMPOKOM  CIIEKTpE
3JIEKTPOMArHUTHOIO U3JIy4€HUsI — OT PAJUOBOJIH 0 raMMa-jiyded — M JaXke JIOBSAT YacCTHUIIbI
BEIIIECTBA, JIETSIIUE U3 IIyOUH KocMmoca. Kakmas oOnmacTh TakMX HCCIEIOBAHUN HMMEET CBOM
OCOOCHHOCTH: OJIHU TEJIECKOIbl MOKHO pa3MellaTh Ha 3emiie, Apyrue Tpedyercs OTHpaBisiTh B
KOCMOC, TPETbU IPUXOAUTCS IPATATH MO 3EMJIIO.

Tema 5. Conneunas cucrema.

B oTOif  sekuMM MBI TO3HAKOMHMCA C  OONBIIMM M pa3HOOOpa3HbIM
CEMENCTBOM OKOJIOCOIHEYHBIX TEN: IUIAHETAMH M UX CIYTHUKAMH, KapJIMKOBBIMM IUIAHETAMH,
acTepouilaMy U KoMeTaMu. BO3MOKHOCTH aCTPOHOMUU I10 UCCIIEJOBAHUIO 3THX TEJl HEBEPOSTHO
pacmupuiInch 6aronapsi KOCMOHAaBTUKE: aBTOMAaTHYECKHE 30H]bI MOOBIBAIM HAa MOBEPXHOCTH
MJIAHET, CIIYTHUKOB M aCTEPOUI0B, OTKPBIB IIEPel HAMHU HOBBIE HEOKHUIAHHBIE MUPBI.

Tema 6. Mapc.

Bcest nexius nocpsimieHa miaHere Mape — Omkaiiieil k 3emiie o KiIuMary ¥ yCJIOBUSM
quist )ku3Hd. HabOmionenuss Mapca B Teneckon NPUHECHTH KaK Ba)KHbIE OTKPBITHS (MOJISIPHBIE
IIANKH), TAK U 3arajiku (MapcuaHckue KaHaibl). bonee momyBeka poOOTHI PETYISPHO JETAIOT K
Mapcy u paboTaroT Ha ero MoBepXHOCTH. [ 1€ ke MOKET CKPBIBATHCS MapCUAHCKAsI )KU3HB?

Dk3ameH (9 cemectp)

9 cemectp

Tema 7. DK30IJIaHETHI U MOUCK JKU3HU.

Hamum 3HaHMA O NOrpaHUYHBIX YCIOBUAX IS JKW3HU 3EMHOTO THIIA IOCTOSHHO
pacimupstorcs. YepHble KypWIBIIMKM M aHTapkTHueckoe o3epo Bocrok. Ilowck mnpusHakos
J)KA3HU B MeTeopuTax. UTo u3BeCcTHO O ku3HU Ha JIyHe U B ee Henpax. Bo3mMokHa i KU3HB Ha
TUTAHETaX U UX CIIyTHUKAaX? DK30IUTAHEThl U OMOMapKepHI.

Tema 8. HeGecnas cepa.

Hebecnast cdepa, 3Be3qHoe He0O, UMEHa 3BE3]] M CO3BE3JUi. ACTEpU3MBbI U TPAHUIIBI
co3Be3nuil. CuctemMbl ~ KoopauHaT  Ha  cdepe:  reorpaduueckue,  TOPU3OHTAJBHBIE,
HKBATOpPHUAJIbHBIC, SKIUINTUUECKUE U TalaKTUYecKue. BuamMoe U UCTUHHOE JBUKEHUE CBETHII.
Bpewms u ero uzamepenue.

Tewma 9. Jlyna.

Jlynnsie da3bl U cTpykTypa JyHHOU MoBepxHOCTU. KoHuryparmuu mniaHeT u audpanuu
JTyHHOrO aucka. 3akoHbl Kemepa. JIyHHbIe U cojiHeUHbIE 3aTMEHUS. JIBUKEHUE TIJIAHET: 3aKOHBI
Kemepa n mexanuka Herotona. [IpunuBHO# 2ddekT 1 mpereccusi 3eMHON OCH.

Tema 10. Habmonenus 3Be3 1.

Jlo HemaBHMX TOp 3BE3Abl OBUIM IOYTH EAMHCTBEHHBIM KOCMHUYECKUM OOBEKTOM,
KOTOpBIM aCTpPOHOMBI MOIVIM M3ydaTh 3a npeaenoMm ConHeuHoM cuctemsl. BceeneHHas
MPEACTABISLIACh MUPOM 3Be31. 1 XOTs 3TO COBCEM HE Tak, 3BE€3/bl M celYac OCTArOTCS TJIaBHBIM
MCTOYHMKOM HaIllMX 3HAHUM O TaKUX BaXXKHBIX KOMIIOHEHTaX MHpA, KaK TEMHOE BEIIECTBO,
TEMHasl SHEPI'Usl U YEPHBIE JIBIPBHI.

Tema 11. OBonronus 3Be3a.

dopmupoBaHUE 3BE3J M3 MEX3Be3IHOro BemiecTBa. OO6macTh 3Be37000pa3oBaHUsl B
co3Be3quun  OpuoH. Monoasle 3BE3AHBIE CKOIUIEHHS M HX IOCTENEHHOE pas3pylICHHUE.
®opmupoBanre u sBomouus ConHua. IlnanerapHble TyMaHHOCTH. JIBOWHBIE 3BE3[IBI.



AKKpEeIIMOHHBIE JUCKUA. B3pbIBEI HOBBIX W CBEPXHOBBIX 3Be3l. KpaboBuaHas TyMaHHOCTD.
[Namma-Beriecku. CosnHeYHass akTUBHOCTH. OJtambl  (opmupoBanuss CONHEYHONW CHUCTEMBI.
Cnyrauku miaser. [losc Koinepa. Acrepounbsl 1 koMeTsl. Bona Ha mutanerax.

Opodonust Beenennoit. bonbioit B3phIB 1 HEKOTOPHIE CBSA3aHHBIE C HUM 3a0JTyKICHHS.
OnTnueckuil crektp. [IpuunHa cMemieHus crieKTpasbHbIX JUMHMNA. KpacHoe cmelieHue JuHUN
BCIIEKTPaxX TaJlaKTHK. 3akoH Xa00usa. TeopeTndyeckoe onrucaHne M3MEHEHUST PACCTOSHUM MEXITY
rajlakTukamu; monenu A. @puamana. OTKpbITHE YCKOPEHHOIO pacliupeHusi BceneHHOoi.
Benpiku cBepxHOBbIX 3Be3/1. ClieHapuu 3BOJOIUMK BeeneHHou.

Tema 12. DnemMeHTB COBpEMEHHONW KOCMOJIOTHH.

['pynnbl ¥ CKOIUIEHHWS] TaMakTUK. MecTHas rpynna rajdakThuk. CI0aHOBCKHM TEJIECKOI:
udpoBoii 0630p Heba. PanmnoacTpoHOMUS: OTKPBITHE PETUKTOBOIO H3IYYEHHS. DBOJIOIHS
BElIeCTBA B JIOXY peKoMOMHanMU. BO3HMKHOBEHHE YIUIOTHEHUN M SBOMIOIUS CTPYKTYPBI
BemecTBa. CtpouTenpHble ONOKM ramakTuk. Temn poxxaeHust 3Be3n Bo Bcenennoiil. TemHoe
BEIIECTBO (CKPBITAs Macca) B rajlakTUKaX.

Tema 13. 'anakTuku.

Hame ComHie ¢ ero ceMeWCTBOM IUIAHET SIBJISIETCS WICHOM TMTAaHTCKOM 3BE3IHON
cucteMbl — ["aakTHKy, conepKaiieil COTHH MUJUIHAPAOB Pa3HOOOPA3HbIX 3B€3[l, OOJBIIMHCTBO
U3 KOTOpPBIX Takxke oOnamaer 1uiaHeramu. [IpocTpaHcTBO MeXIy 3Be3AaMM  3allOJHEHO
pa3peXEeHHBIM BELIECTBOM, M3 KOTOPOTO IOJ ACUCTBHUEM TIpaBUTALUU (OPMHUPYIOTCS HOBBIC
MTOKOJIEHUS 3BE3]] U IJIaHET.

Hama INanakTuka — o7jHa U3 COTE€H MHJUIMApIOB MOJOOHBIX ei 3Be3qHbIX cucTteM. OHu
pa3IU4aloTCsl CBOEH Maccoil, COCTaBOM, BHEIIHUM BHUJOM M YacTO OOBEIWHEHBI B TPYIIIBI U
CKOIUIEHHA. Mup rajakTMK He cTaTHMueH: BceneHHas pacmmpsercs. OTO Hadajaoch okono 14
MIIpA JieT Hazaa ¢ bombmioro B3pbiBa. CeroaHst Mbl HaOMIOAAEM OTTOJIOCKH 3TOTO COOBITHS B
BUJE NPUXOMALIETO K 3€MJIE€ PEIUKTOBOTO M3IydeHus. Bompeku oxuaaHusM, paclIMpeHue
Bcenennoit He 3amensiercs, a yckopsiercs. [Ipuunna 3T0oro He scHa.

Tema 14. IlepcrieKTUBBI aCTPOHOMHH.

B nexunm pacckasblBaeTcsl 0 BAXKHEUIINX ACTPOHOMHYECKUX MCCIIENOBAHUAX MOCIEIHUX
JEeT ¥ AaJbHEHIINX NepcrekTuBax n3ydeHuss COJHEYHON CUCTEMBI U JajdbHETo KocMmoca. Peub
noiaer o0 skcneauimsax kK Mepkyputo, Benepe, Jlyne, Onutepy, Ilnyrony, mMamsiM Temam
CoJlHEeYHOH CHUCTeMBI: acTepouiaM U KOMEeTaM, a KpOMe TOrO — O 3apOKJICHUU HOBOHM 00JIacTH
Ha0JI0/1aTEIbHON aCTPOHOMHUH — I'PAaBUTALMOHHO-BOJIHOBON aCTPOHOMUHU.



