AHHOTanus K padoueit nporpamme no acrponomunl10-11 kaaccos
Hacrosimass pabouast mporpamma mno actpoHomuu anst 10, 11 kjmaccoB paspaboraHa B
COOTBETCTBHH C:

o OenepanbHblii 3akoH «O0 obOpa3zoBanuu B Poccuiickoit @enepanun»0129.12.2012r.
No273-D3(c n3MeHEeHUSIMU U TONOTHEHUSIMH );
J @denepanbHbI  TOCYJapCTBEHHBIH 00pa30oBaTeNbHBIA CTaHAAPT CPEAHEro OOLIero

oOpa3oBaHMsl, YTBEPKJICHHBIN MpUKa3oM MuUHHCTEPCTBA 00pa3oBaHUs M HayKu Poccuiickoit
Oenepauun ot 17 wmas 2012 r. Ne 413, ¢ u3MEHEHHSIMH, BHECEHHBIMHU MpPUKA3aMU
MunucrtepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepamuu ot 29 nekabps 2014 r. No 1645
(3apeructpupoBan MunHCcTepcTBOM IocTUIMK Poccuiickorr @enepammu 9 despans 2015 r.,
peructpanmonubiii Ne  35953), or 31 gexabps 2015 1. Ne 1578 (3apeructpupoBaH
MunucrepctBoM roctunmu Poccuiickoit @enepanuu 9depans 2016 r., peructpanmoHHbIA No
41020), ot 29 mrons 2017 r. Ne 613 (3apeructpupoBadn MHHHCTEPCTBOM FOCTUIIMN Poccuiickoit
Oenepauun 26 uronst 2017 1., perucrpaumonnsiii Ne 47532), npuxkazamu MunuctepcTsa
npocBenieHus Poccuiickoit deneparuu ot 24 centsops 2020 r. Ne 519 (3apeructpupoBan
MunucrepctBoM roctunmu Poccuiickoit @eneparnmu 23 nekadps 2020 r., peructpanuoHHbINA No
61749), or 11 nekabps 2020 1. Ne 712 (3apeructpupoBaH MUHHUCTEPCTBOM IOCTHUIIMH
Poccuiickoii @enepauun 25 nexadps 2020 r., perucrpaunonnsiii Ne 61828) u ot 12 aBrycra
2022 1. Ne 732 (3apeructpupoBaH MuHHCTEpCTBOM IOCTHIIMH Poccuiickoit denepammm 12
centsiops 2022 r., peructpaunonnsiii Ne 70034).

o OenepanbHas  oOpas3oBarenbHas TporpaMma CpelHero o0mero oOpa3oBaHUs,
yTBEpKJIeHHas NpukazoM MuHucTepcTBa npocseuieHus Poccuiickoil @enepauun ot 18 mas
2023 roga Ne 371;

o OcHoBHas 00pa3oBaTeNbHAs IPOrPaMMa CPeTHEro 00IIero 00pa3oBaHuUs MBOY
«CrenuskoBckas COLy.
o Ha ocHoBanuu aBropckoi mporpammel B.M. Hapyruna «Actponomusi» 10-11 knaccsr —

Mocksa: IIpocsemenue, 2017.
IIpu peanuzanuu nporpammsl ucnodibdytorcss YMK: B.M. Yapyrun «Actponomusi» 10-
11 xnaccel: YueOHUK Aiist o01ieo0pa3oBarenbHbx yupexacauii. M. [Ipocsemenue, 2018r.

Lenu u 3a0auu Kypca
W3ydenue acTpoHOMUM Ha 0a30BOM YPOBHE CPEIHEro 001Iero oopa3oBaHusl HAIPaBICHO
Ha JOCTUXKEHHUE CIACAYIOIINX LEeH:

* OCO3HaHUE MPHUHLUIKAIHHOW POJIM ACTPOHOMHUU B TO3HAHMM (PyHIAMEHTAIBHBIX
3aKOHOB MIPUPOBI M (POPMUPOBAHIH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MHPA;

* npuobpeTeHue 3HaAHUM 0 PU3NUECKON MPUPOIe HEOECHBIX TE U CUCTEM, CTPOSHUS U
3BOIIIOIIMK BceneHHoi, MpoCTpaHCTBEHHBIX M BPEMEHHBIX MacmiTabax BceneHHol, Hambosee
BAJKHBIX ACTPOHOMMYECKUX OTKPBITHSX, ONPEACIMBIINX PA3BUTHE HAYKU U TEXHUKH;

¢ OBJaJCHUC YMCHHAMU 00BACHSTH BUIUMOC ITOJOXKCECHUEC U IBHUKCHUC HeOECHBIX TEN
MPUHIIUIIAMU OTIPE/ICTICHUS] MECTOMOJIOXKEHUSI M BPEMEHH 10 aCTPOHOMHUYECKHM OOBEKTaM,
HaBbIKaMU TIIPAKTHYCCKOI'O0 HCIIOJIb30BAHHUA KOMIIBIOTCPHBIX HpI/IJIO)KCHI/If/’I IJId OIIpCACIICHUA
BU/JIA 3BE3/IHOT0 HE0A B KOHKPETHOM IIYHKTE ISl 3a/1aHHOTO BPEMEHU;

®* Pa3sBUTHUC IIO3HABATCIIbHBIX HHTCPECOB, HUHTCJUICKTYAJIbHBIX u TBOPUYCCKHUX
CIIOCOOHOCTE B mpollecce MNPUOOPETeHUsT 3HAHUW [0 AaCTPOHOMHUHM C HCIIOJIb30BaHHEM
Pa3IUYHBIX UCTOYHUKOB HH(POPMAIINH U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

* HCMOJb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHHM ISl pelIeHUs MPaKTHYECKUX
3aJ1a4 IIOBCEIHEBHOM JKH3HH;

* (¢dopMupOBaHKE HAYYHOTO MUPOBO33PECHHUS;

* (GOopMUpOBaHHWE HABBIKOB HCIIOJIB30BAHUS E€CTCCTBCHHOHAYYHBIX M OCOOEHHO
(bu3UKO-MaTeMaTUYECKUX 3HAHUN AJ11 OOBEKTUBHOTO aHAJIM3a YCTPOMCTBA OKPYXKAIOIIET0 MUpPa
Ha TIpUMeEpEe TOCTIKEHUI COBPEMEHHON acTPOPU3UKH, ACTPOHOMUU U KOCMOHABTHKH.



Onucanue mecma yueonoz2o npeomema ¢ yueOHom niamne

O6BpEMyueOHOTrOBPEMEHH, BBIICICHHOTOHA H3y4yeHue (pu3nku cocranisterB 10 kmaccax 17
y4ueOHBIX yacoB U3 pacuera 0,5 yacoB B Hezemnto, B 11 kitaccax 17 yueOHbIX yaca u3 pacueta 0,5
4acoB B HEZEIIIO.

OcHosnbie 00pasoeamenbHblie MEXHOI02UU

B nmpouecce u3ydeHus mnpeaMeTaB paMKax JaHHOM MpPOrpaMMbl MpeArosaraercs
NPUMEHEHUECIICAYIONIMX  MEeJarorn4eckux  TEXHOJIOTUH  O0ydeHus:  MH(POPMAaIMOHHO-
KOMMYHMKAIIIOHHAsl TEXHOJIOTHS, TPOEKTHAs TEXHOJOTUs, TEXHOJOTUS pPAa3BUBAIOLIETO
o0y4yeHHsi, 370pOBbe cOeperaromye TEXHOJOTHH, TEXHOJOTHs MPOoOIeMHOro oOydeHus,
NeJaroruka  COTPYJHHYECTBA,  [PYNIOBbIE  TEXHOJOTMHM,  TEXHOJOTMU  YPOBHEBOM
middepeHnraniy, TpaauuOHHbIE TEXHOIOTHH.

Dopmul KOHmMpPOnA
YcTHBIN onpoc, camocToATeNnbHas padoTa, MOATOTOBKA COOOLIEHHUS MO TeME, TOAr0TOBKA
IIPE3ECHTALINH.

B pesynomame usyuenus acmponomuu 6binycKHUK 00NHCCH:

. [Tomyunth mnpencTaBieHHs O CTPYKType M Macmitabax BceneHHoit u mecte
YyesloBeKa B Hell. Y3HaTh O CpelCTBaxX, KOTOPbIE HCIOJIb3YIOT aCTPOHOMBI, YTOObI 3aryIsIHyTh B
camble yaai€HHbIE YTOJKU BceneHHON M He TOJNIBKO YBUAETh HEOECHbIE Tela B HEIOCTYIHBIX C
Semiun Juara3oHax IJIMH BOJIH 3JICKTPOMATHUTHOI'O U3JIYYCHHA, HO U Y3HATh O HOBBIX KaHaJIaX
NOJy4eHUs: MH(pOpMAIMU O HEOeCHBIX TelNax C IMOMOILIbI0 HEHTPHUHHBIX U TI'PaBUTALIMOHHO-
BOJIHOBBIX TCJICCKOIIOB.

. VY3HaTh O HAOMIOAAEMOM CIOKHOM JBMKeHuM IuiaHer, Jlynel u ConHua, ux
unTepnperauuu. Kakyroo ponp urpanu HaOmoneHus 3atmeHuit Jlynsl m ConHIa B JKHU3HU
o0IIecTBa M UCTOPUSA UX HAayyHOro oObsicHeHUs. Kak Ha OCHOBE acTpOHOMUYECKHX SIBJICHUM
JIIOAW HAYYUJTIUCh U3MEPATH BPEMA U BECTU KAJICHAAPD.

. V3Hate, Kak Ojarojaps Ppa3BUTHUIO acCTPOHOMHM, JIIOAM IEpPEeluld  OT
NPEJCTaBICHNUs TEOLIEHTPUYECKOH CHUCTEMbl MHpAa K PEBOJIIOLMOHHBIM IMPEACTaBICHUSIM
TeJIMOIEHTPUYECKON cucTteMbl mMupa. Kak Ha OCHOBe mocienHe ObUIM OTKPBITHI 3aKOHBI,
yIpaBJIAOLIME IBI)KEHUEM IUTAHET, U TI03/{HEee, 3aKOH BCEMUPHOTO TATOTEHHUS.

® Ha NpuMEPE HUCIOJbB30BaAHUA 3daKOHAa BCEMHPHOIO TATOTCHHUA TIOJYYUTDH
NPEJCTaBICHNUs 0 KOCMUYECKHUX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTBHIBAIOTCS TPAEKTOPUU
HOJIETOB KOCMMYECKHMX amnmnapartoB K ILIaHCTaM. YSHaTI), KakK MpOsBIIACT ceos BCEMHUPHOC
TATOTEHUE Ha ABJICHUAX B cucTeMe 3eMisi—J/lyHa, ¥ 9BOJIIOIUIO 3TON CUCTEMBI B OyAyIIEM.

. VY3HaTh O COBPEMEHHOM IPEACTAaBICHUU, O CTpoeHUU COJIHEYHOM CHCTEMBI, O
CTpOEHHUM 3eMJIHM KaK IUIAaHEeThl U MPHUPOJIE MAPHUKOBOTO dPQeKTa, 0 CBOMCTBAX UIAHET 3eMHOU
IPYMNIIBl U IJIAHET-TUTAHTOB U 00 HCCIIEOBAHUAX aCTEPOUIIOB, KOMET, METEOPOMIOB U HOBOT'O
KJ1acca HeOSCHBIX TEJl KapJIUKOBBIX IUTAHET.

. [TomyuuTh mpeacTaBICHHE O METOJAX acTPOPHU3MUECKUX MCCIEOBaHUN U
3aKOHaX (PU3UKHU, KOTOPBIE UCTIONB3YIOTCS IS 3yUeHUs (PU3HMUECKH CBOMCTB HEOECHBIX TEIl.
. VY3Hate npuposy CojHIA U €r0 aKTUBHOCTH, KaK COJIHEYHAs] aKTUBHOCTh BIIMSIET

Ha KIMMaT ¥ 6uocdepy 3emiy, Kak Ha OCHOBE 3aKOHOB (DM3UKU MOXHO PACCUUTATh BHYTPEHHEE
crpoeHre CoiHIA U Kak HAOII0eHUs 3a IOTOKaMu HelTpuHO oT CoJHIIa TOMOIJIH 3arIIHYTh B
neHTp ConHIa U y3HaTh O TEPMOSIAEPHOM HCTOYHUKE YHEPIUH.

. VY3HaTh, Kak ONpPEACNsIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3] M MX B3aUMOCBS3b
MEXJy COOOH, 0 BHYTPEHHEM CTPOCHMHU 3BE3]] M MCTOYHHMKAX HMX SHEPrHMH; O HEOOBIYHOCTH
CBOWCTB 3BE&3] OETBIX KapJIMKOB, HEUTPOHHBIX 3BE3M M YEPHBIX JABIP. Y3HATH, KaK POXKIAIOTCS,
KUBYT U YMHPAIOT 3BE3IBI.



. VY3HaTe, Kak IO HaONIOACHUSAM IyJIbCUPYIOIIUX 3BE3N Lepeua Onpenesarh
paccTosiHUA 10 IPYTHX TajJakTHK, KaK aCTPOHOMBI 110 HaOJIIOEHUSAM JABOMHBIX M KPATHBIX 3BE3]T
OIIPEAEISIOT UX MACCHI.

. [TomyuyuTs nIpeACTaBIEHHs O B3PbIBAX HOBBIX U CBEPXHOBBIX 3BE3] U y3HATH, KaK B
3BE3/1aX 00pa3yoTCs THKETBIE XUMUUYECKHUE DJIEMEHTHI.
. VY3Hars, Kak ycTpoeHa Hama [ amaktuka — Mueunsii [1yTe, kak pacnpeneneHsl B

HEHl paccesiHHbIE M IIApOBbIE 3BE3/IHBIE CKOIUIEHUS U 00JaKa MeX3BE31HOTrO rasa u neli. Kak ¢
MOMOIIBI0 HAOMIONeHNH B HMH(QPaAKpacHBIX Jy4ax yAaJoCh TPOHUKHYTH 4Yepe3 TOJIIILY
MEX3BE3IHOTO Ta3a W IbUIM B LEHTP [alakTWKW, YBUIETh IBHKEHHE 3BE3 B HEM BOKPYT
CBEPXMAaCCUBHOMN YEPHOU ABIPHI.

. [TosrydnTh mpeAcTaBIeHUE O PA3IMYHBIX TUIAX TAJIAKTUK, Y3HATH O MPOSBICHUAX
AKTHBHOCTH TAJIAKTHUK M KBa3apOB, PACIPE/IEICHNH TaJJaKTHK B TIPOCTPAHCTBE U (HOPMUPOBAHUU
CKOIUIEHUH U SIMEUCTON CTPYKTYPBI UX PaCIPENEICHMUS.

. VY3HaTh O CTPOCHUHU U HBOJIOLMM YHHMKAJIBbHOIO 0OBeKTa BceneHHOH B 1esnoMm.
[Ipocrneauts 3a pa3BUTHEM MPEICTABICHUIA O KOHEYHOCTH M OecKOHEYHOCTH BceneHHOH, o
(byHIaMEHTaJIbHBIX MapaJIOKCax, CBA3aHHBIX C HUMHU.

. [lonsaTh, Kak W3 HAOMIOJAEMOTO0 KpPAaCHOTO CMEIIEHHS B CHEKTpax Jal€KuX
raJIakKTUK MPUILUIN K BBIBOAY O HECTALlMOHAPHOCTH, PACIIUPEHNN BceneHHou, 1, 4To B IPOIIJIOM
OHa ObUIa HE TOJIBKO IUIOTHOH, HO M TOpsyedl W, YTO HaOIII0IaeMO€ DPEIUKTOBOE H3IIy4YEHHE
MTOATBEPKIAET 3TOT BasKHBIM BBIBOJ, COBPEMEHHON KOCMOJIOTHH.

. VY3HaTh, KaK OTKPBUIM YCKOPEHHOE pacIiupeHne BeeneHHol u ero cBsa3b ¢ TEMHON
SHEPTUEeH U BCEMUPHON CUIIOW OTTAJIKUBAHMUS, IPOTUBOCTOSAIIECH BCEMUPHON CUJIE TSATOTEHUS.

. V3HaTh 00 OTKPBITMM OJK30IUIAHET — IUIAHET OKOJIO Jpyrux 3BE3A, MU
COBPEMEHHOM COCTOSIHUU IPOOJIEMBI TOMCKA BHE3EMHBIX LIUBMIIM3ALMN U CBA3HU C HUMMU.

. Hayuntbcss  mpoBOAWTH  NpOCTEHIIME  aCTPOHOMMYECKHE  HAOIOACHUS,
OPUEHTHPOBATBCS CPEOU SPKUX 3BE3N M CO3BE3NMH, W3MEPATh BBICOTHI 3BE3M M ComHIa,
OIPENENIATh ACTPOHOMHUYECKUMHU METOJIaMH BpeMsl, IIUPOTY M JOJTrOTy MecTa HabOIroAeHui,
n3MepaTh fuaMerp CoHIA M U3MEPATh COJHEUYHYH0 aKTUBHOCTD U €€ 3aBUCUMOCTb OT BPEMEHHU.

00/1)1CeH 3HAMb/NOHUMAMb:

. CMBICT TIOHATUH: aKTUBHOCTh, aCTEPOU/I, aCTPOJIOTHS, aCTPOHOMUSI, acTpoH3UKa,
atMocdepa, Oomua, BO3MYIIEGHHS, BOCXOJl CBETWJIA, BpalieHHe HEOECHBIX  TeT,
Bcenennas,Benpiika, ['amakTuka, TOPWU3OHT, TpaHyJbl, 3aTMEHHE, BHIBI 3BE3l, 30]HaK,
KaJleHJapb, KOCMOTOHHS, KOCMOJIOTHS, KOCMOHABTHKa, KOCMOC, KOJbIa IUIaHET, KOMETHI,
KpaTep, KyJIbMUHAIWsI, OCHOBHBIC TOYKH, JUHHH M TUIOCKOCTH HeOecHOU cdepbl, MarHUTHAS
Oypsi, MeTaranakTuka, METeop, METEOPHUT, METEOPHBIE TEJO, JOXKIb, MOTOK, Mieunbiii [1yTs,
MOps 1 MaTepuku Ha JIyHe, HeOecHast MeXaHHKa, BUIUMOE U PEATbHOE JABMKCHNE HEOECHBIX Tel
U UX cHCTeM, obcepBaropus, opOuTa, IJIaHeTa, MOJISIPHOE CHSHUE, MPOTyOepaHel, CKOIJICHHE,
CO3BE3USI M WX KiIaccH(HKAIMs, COJHEYHAas KOpPOHA, COJHIECTOsHHE, cocTaB CONTHEYHOM
CHUCTEMBI, TEJECKOI, TEPMHHATOP, TYMaHHOCTh, Ga3el JlyHbl, doTochepHbie Gdakensl,
xpomocdepa, uepHas Ipipa, IBOIOLHUS, YKIUITHKA, SIPO;

. ornpeaeneHus PU3NIECKUX BEIMUMH: aCTPOHOMUYECKasi eAuHuIa, adenuit, O1aeck
3Be3/bl, BO3pAacT HEOECHOTo Tena, Napajiakc, MapceK, IMepHoJ, Mepurenuii, Quandeckue
XapaKTePUCTUKH TUIAHET U 3BE3/I, UX XUMUYECKUI COCTaB, 3Be3HAS BEIMYMHA, PAJHAHT, PaInyC
CBETHJIAa, KOCMUYECKHE PACCTOSIHUSI, CBETUMOCTh, CBETOBOM T'0JI, CKATHE TUTAHET, CHHOUICCKUN
U CHJIEPUUYECKUN TIEPUO/, COTHEUHAs aKTUBHOCTbh, COJTHEUHAsI MTOCTOSHHAS, CIIEKTP CBETSAILIUXCS
ten COTHEYHOM CUCTEMBI,

. CMBICT paboT U (QOpMYyITUPOBKY 3akoHOB: Apwuctorens, [lromemes, ['amumnes,
Konepnuka, bpyno, JlomonocoBa, I'epmensi, bpare, Kennepa, Hetorona, JleBepbe, Anamca,
l'annes, benomonsckoro, bpenuxuna, Crpyse, ['epmmmpynra-Paccena, AmOapuymsHa,
bapuapna, Xa66ma, Jloriepa, @punmana, DUHIITEHHA.



0071)ICeH YMemb:

. UCIOJIb30BaTh KapTy 3BE3JHOr0 HeOa Il HAXOXAEHUS KOOPAMHAT CBETHIIA;
BBIPAXXaTh pE3YyJIbTaTbl W3MEPEHMM M pPACUYECTOB B EAMHMUIAX MEXIyHApOJHON CUCTEMBI;
IPUBOUTH MPUMEPHI MPAKTUYECKOIO HCIOJIB30BAaHUS ACTPOHOMUYECKHUX 3HAHUH O HEOECHBIX
Telax U UX CUCTEMAX;

. pelaTh 3aJja4d Ha IPUMEHEHUE U3yYEHHBIX aCTPOHOMUYECKUX 3aKOHOB;

. OCYIIECTBIISITh CaMOCTOSITENIbHBIA TMOMCK WH(POpPMAIMM €CTECTBEHHOHAYYHOI'O
COJIepKaHUSI C MCIOJIb30BAaHUEM PA3IMUYHBIX HUCTOUYHUKOB, ee 0O0pabOTKy M IpeJCTaBlICHHE B
pasHbIX popMax;

BIaJETh  KOMIETEHIMAMU:  KOMMYHHMKATUBHOM,  pe(IeKCUBHOH,  JHMYHOCTHOTO
CaMOpa3BUTHUS, IIEHHOCTHO-OPUEHTAIIMOHHOM, CMBUIO-TIOMCKOBOM, M  MPOQecCHOHAIBHO-
TPYAOBOTO BbIOOpA.

Conep:xanue yueOHOr0 npeamera
Beeoenue ¢ acmponomuio
AcTtpoHoMmHsl, ee CBs3b ¢ ApyruMu Haykamu. CTpykTypa u MacmTaObl BceneHHOI.
Oco0eHHOCTH AaCTPOHOMHYECKHX METO/JO0B HCCIeAOBaHUA. TeaecKombl U pPaguoTEIEeCKOIIbI.
BceBonHoBast actpoHOMUSL.

Acmpomempus

3Be3/bl U cOo3BE3Us. 3BE3AHBIE KapThl, IJ100YCHI U aTiackl. Bungumoe nBrkeHHe 3Be3]] Ha
pa3IMYHBIX reorpaduueckux muporax. KynbMuHaNUs CBETHI. BuamMoe rogudyHoe JIBIKEHUE
Connana. Oxmuntuka. JlBmxkenue u ¢asbl Jlynsl. 3armenus Comnma u JlyHel. Bpems wu
KaJIEH/1apbh.

3aKoHbl 06UIHCEHUA HEDECHBIX mel

Pa3Butue mnpencraBieHuii O CTpOEHMH MHpa. ['eoneHTpuYeckas CcuUCTEMa MUpa.
CraHOBNIEHHE TENHOLIEHTPUYECKON cucTteMbl Mupa. KoHurypauuu IiaHeT W YCJIOBHS UX
BUIUMOCTU. CHHOAWYECKUH U CUACPUYECKH (3BE3HBIN) MepruoIbl OOpaIleH s TUIaHEeT. 3aKOHBI
Kemnepa. Onpenenenue paccrosauii u pazmepoB Ten B CoiHeuHO# cucteme. ['opu30HTaIbHBIN
napajutakc. JIBmkeHrne HeOeCHBIX Tel MOJ JAEWCTBUEM cull TAroteHus. OmpeneneHue MacChl
HeOecHBIX Ten. JIBW)KeHHWE HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM M KOCMHUYECKHUX amnmnapaTroB B
ConHeuHoOM cucreMme.

Conneunasa cucmema

ConHeyHast cucTeMa Kak KOMIUIEKC Tell, UMEIOIIUX OOllee MPOUCXOXKICHHE. 3eMIs U
Jlyna — nBoiHas mnanera. MccnenoBanus JIyHbl kocMudecKkuMH amnmnaparamu. [Imnortupyemslie
nosietsl Ha Jlyny. [lmanersr 3emuoii rpynnsl. [Ipupona Mepkypust, Benepsr 1 Mapca. 11nanersr-
TUTaHTBl, UX CIIyTHUKM M Konblia. Manble Tena COMHEUYHOM CHCTEMBI: acT€pOW[bl, IJIAHETHI-
KapJIMKH, KOMETBI, METEOpOUIbl. MeTeopsl, 00U/l U METEOPHUTHI.

Acmpogpuzuka u 36é30naa acmponomus

Wsnyuenue u temneparypa Connua. CoctaB u crpoenue Coinnua. McTounuk ero
sHeprun. Atmocepa Comuna. ConHeyHass aKTUBHOCTh M €€ BJIMSHUE Ha 3eMITIO. 3BE31bI —
nanekue coiHua. ['oauuHblii mapaiiake U paccTossHus 10 3Be3]. CBETUMOCTb, CIEKTpP, LIBET U
TeMIepaTypa pas3M4HbIX KJIaccoB 3Be3lA. JluarpamMmma «CHEKTp—CBETHUMOCTBHY». Macchl u
pa3Mepsl 3Be3q. Monenu 3Be3a. [lepeMenHble U HecTalMOHApHBIC 3Be3/bl. Lledenapl —masku
Bcenennoit. DBostonust 38€3/1 pa3InyHON MACChI.

Mneunwiit nymeo

l'az u meue B Tanmaktuke. Kak oOpasyrorcst oTpakarenbHble TyMaHHOCTH. [louemy
cBeTaTcs nuddysHpie TymaHHOCTH. Kak KOHIIEHTPUPYIOTCS Ta30BbIE U MbLUIEBbIE TYMAHHOCTH B
lanaktuke. PaccesHHble U I1IapoBble 3BE3AHBIE ckormieHus. HaOmonaemble cBoiicTBa



paccestHHBIX 3BE3MHBIX CKOIIeHHH. HaOmonaeMbie CBOMCTBA MIAPOBBIX 3BE3IHBIX CKOTUICHUU.
Pacnipenenennie m xapakrtep ABWKEHMs cKomleHud B ['amaktuke. Pacnpenenenuwe 3BE3f,
CKOIUIEHUH, Ta3a u nbuld B ['anmaktuke. CBepxMaccuBHas 4€pHas Jplpa B LieHTpe ['amakTtuku u
kocmuueckue Jyud. WHbpakpacHble HaOMOAeHUs ABMKEHHUS 3BE3] B LeHTpe [amaktuku u
oOHapykeHHe B IIEHTpe [ aJakTUKuM CBEpXMAacCUBHOW uepHOH nblpel. Pacuér mapameTpos
CBEPXMACCUBHON 4€pHOM NbIpbl. HaOmroaeHNsT KOCMUYECKUX JIy9e W WX CBSI3b CO B3PHIBAMH
CBEPXHOBBIX 3BE3]I.

T'anaxkmuxu

Hama Tanaktuka. Ee pa3mepbl u cTpykTypa. [lBa Tuma HaceneHusi [anakTUKH.
Mex3Besqnass cpena: ra3 W nbulb. CroupanbHble pykaBa. Sapo Tlamaktuku. O6nactu
3Be3fg000pa3zoBanus. Bpamenue ['anaktuku. [IpoGiema «ckpeitoity maccsl. PasHooOpasue mupa
raiakTuk. KBazapbl. CkoOIUIEHMSI W CBEPXCKOIUICHHS TanakTUK. OCHOBBI COBPEMEHHOMU
kocMosiorud. «KpacHoe cmemienue» u 3akoH XaOOsa. Hecramumonapnas Bcenmennas A. A.
@®punmana. bonpmoi B3peIB. PeslMKTOBOE HM3iIydeHHME. YCKOpEHHME paclIMpeHHst BceneHHOM.
«TeMHast sHEprus» U aHTUTATOTEHUE.

Cmpoenue u 36onwyua Becenennoi

Koneunocts m OeckoHeuHOCTh BceneHHON —TapaloKCehl KIACCUYECKOW KOCMOJIOTHHU.
3aKOH BCEMHUPHOTO TATOTEHHs U MPEJCTaBICHHUS O KOHEYHOCTH U OECKOHEUHOCTH BceneHHOi.
@DOoTOMETPUUECKUM MapaZoKC M MPOTUBOPEUUS MEXAY KIACCUUYECKHMMM MPEACTABICHUSMHU O
cTpoennn BceneHHol u HaOmoneHusMu. HeoOXoaMMOCTh mpuBJieueHUs oO0IIeld TeopHuu
OTHOCHUTEIILHOCTH I TOCTpoeHus Mozaenu Beenennoit. CBs3b MKy Fr€OMETPUUECKUX CBOMCTB
MpocTpaHcTBa BceneHHoi ¢ pacnpeneneHieM U ABMKEHUEM MaTepuu B Hell. Pacmmpsromasics
Bcenennas. CBs3b cpeHell IUIOTHOCTU MaTEpUU C 3aKOHOM PACIIUPEHUS U T€OMETPUUYECKUMHU
cBoiictBamu Bcenennoil. EBknnmoBa u HeeBkiauaoBa reomerpusi Bceenennoil. Omnpenenenue
pannyca u Bo3pacta BcenenHou. Monenb «ropsueid BceneHHON» M PEIMKTOBOE H3JIyYCHHS.
OOpazoBaHue XHMHUYECKUX dIeMEHTOB BO Bcenennoil. OOunue renust Bo Bceenennoit u
HE0OXOAMMOCTh 00pa30BaHUsl €r0 Ha paHHUX dTamax sBoitonuu Bceenennoit. Heo6xomumocTs
HE TOJIbKO BBICOKOM IUIOTHOCTH BELIECTBA, HO U €r0 BBICOKOM TEMIEPATyphl HA PAaHHUX 3Tarax
sBOJOIMY Beenennoi. PemukToBoOE M3iyuyeHne — M3IIy4yeHHue, KOTOpOoe 0CTanoch BO Beenennon
OT TOpPSIYETO M CBEPXIUIOTHOIO COCTOSIHMS MaTepuM HAa pPAaHHUX JTamnax >KU3HU BceneHHOM.
HaGuonaemblie cBOMCTBA peNUKTOBOro u3inydeHus. [louemy HeoOXoqumo npuBiedeHue oOuiei
TEOPUH OTHOCUTENBHOCTHU JIJIs1 HOCTPOEHUSI MozieNiu BeeneHHoi.

Coepemennvie npodemovl acmponomuu

[TpoGiiemMa CyIeCTBOBaHMS XU3HU BHE 3eMJIH. Y CJIOBHS, HEOOXOIUMBIC JUIS Pa3BUTHS
xu3Hu. [louckn >km3HM Ha maHetax ComHeyHoW cuctembl. CIOXHBIE OpraHUYecKHe
coequHeHHs B KocMoce. COBpeMEHHBIC BO3MOYKHOCTH KOCMOHABTHKH M PAIMOACTPOHOMHH JIISI
CBS3M C JPYTMMH LMBHIM3alUUsAMU. [lnaHeTHbIE cHCTEMBI Yy ApYyTUX 3Be3d. YeloBeuecTBO
3asBIISIET O CBOEM CYIIECTBOBAHHH.



