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IosicHUTELHASA 3aANMMNUCKA

[Tporpamma o actponomuu 11 kiacca cocraBieHa Ha OCHOBE OCHOBHOW 00pa3oBaTeIbHOM
porpaMMmbl cpeiHero (IoaHoro) oomero obpaszoBanusi mo actpoHomuu 11 xmacca MBOY
COIINeS ropona Kysnerka.

[lporpamMmMa naer pacmpezeieHHe y4eOHBIX YacoB MO pasleliaM Kypca M PEKOMEHIYEeMYIO
MOCNEOBATEIPHOCT HM3YUYEHUS TEM M pa3/ieloB Y4eOHOro mpeaMeTa ¢ y4eToM
METaNpeAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKHA y4eOHOTO mpoliecca, BO3PACTHBIX
0COOEHHOCTEH 00yJYaroIIHMXCs

[Iporpamma BBINOIHSIET JJBE OCHOBHBIE (DYHKIUH:

Hnpopmayuonno-memoouueckan GyHKUUS TO3BOJSAET BCEM yYaCTHHKAM
00pa3oBaTeNbHOr0 Mpollecca MONYyUYUTh NPEACTaBICHHUE O ILEeNAX, COAep:KaHWM, oO0IIel
CTpaTeruu OOy4YeHUs, BOCIIUTAHHUS M PA3BUTHUS OOYUAIOIIMXCS CPEACTBAMH JAHHOIO Y4eOHOTo
npeaMeTa.

Opzanuzayuonno-naanupyrowiaa GyHKIUS TpPELyCMaTpUBAET BBIJIEJIEHUE OTAroB
o0y4yeHHsl, CTPYKTypUpOBaHHE y4ueOHOro MaTepuana, ONpEleIeHHE ero KOJMYECTBEHHBIX M
KaUeCTBEHHBIX XAPAKTEPUCTUK HA KAXKJIOM M3 3TAloB, B TOM YHCIE JUISl COJEPKATEIbHOTO
HAIOJHEHUS POMEKYTOUHOM aTTecTalluy 00y4YarouXCsl.

CTpykTypa 10KyMeHTa

Pabouas mporpaMma 1o acTpOHOMMH BKJIHOYAeT TPU pasjiesia: MOSICHUTENIbHYIO 3aIUCKY,
OCHOBHOE COZIep)KaHUE C IMPUMEPHOM paclpeieieHueM Y4eOHBIX 4acoB IO paszeiaMm Kypca,
TpeOOBaHUS K YPOBHIO IIOATOTOBKH BBIITYCKHUKOB.

OO0mas xapakTepucTUKa y4e0HOro npeamera

ACTpOHOMHUS 3aHUMAaeT 0c000e MECTO B CHCTEME €CTECTBEHHOHAYYHBIX 3HAHMM, TaK KaK OHa
3aTparuBaeT IIYOMHHBIC BOMPOCHI CYIIIECTBOBAHUS YEIOBEKA B OKPY>KAIOIIEM MHUPE U B HEH
KOHIICHTPUPYIOTCS OCHOBHBIE POTUBOPEUHS MEXTYy OBITHEM UelOBeKa U ero cosHanueM. Ha
MIPOTSKEHHUH THICSIUEIETHI aCTPOHOMHS 11araja B HOTY ¢ guiocodueid u peauruen,
uH(pOpMaIUEH, MOYePIHYTON U3 HAOIIOACHN 3BE3THOI0 HeOa, MUTaJIa BHYTPEHHUN MU
YeNioBeKa, ero peIMTHO3HbIe MTPe/ICTaBIeHHs 00 OKpYyXKatoieM Mupe. Bo Bcex apeBHHX
¢bunocodckux MIKOIAX aCTPOHOMUS 3aHUMAJIa BeayIiee MecTo. Tak Kak acTpOHOMUS He
3aTparuBajia HEMOCPECTBEHHO YCIOBUS KU3HU U JIEATEIHOCTH Y€JI0BEKa, TO MOTPEOHOCTD B
Hel BO3HHMKasa Ha 0oyiee BRICOKOM YPOBHE YMCTBEHHOI'O M YXOBHOT'O Pa3BUTHS YEJIOBEKA, U
MO03TOMY, OHa ObLIa JOCTYIHA TOHUMAHHIO Y3KOT0 Kpyra 00pa3oBaHHBIX JIFOICH.

Bcé coBpemenHOe ecTecTBO3HaHuE: (pU3KKa, MaTeMaTuKa, reorpagus U Apyrue HaykKu —
IUTAJIOCh U PA3BUBAJIOCH OJaroiaps pa3BUTHIO aCTPOHOMHHM. J[0CTaTOYHO BCIOMHUTD
MEXaHUKY, MaTEMATUYECKUI aHaln3, pa3BUTbie HbIOTOHOM U €ro nocienoBaTelsiMi B OCHOBHOM
JUis 00BSCHEHUS JABH)KEHUS HeOecHbIX Tesl. COBpeMEeHHbIE UIeU U TEOPUU: 001Iasi TEOPHS
OTHOCUTENBHOCTH, (PU3MKA JIEMEHTAPHBIX YaCTHI] — BO MHOTOM 3MXKAYTCS Ha JTIOCTHKEHUAX
COBPEMEHHON aCTPOHOMMH, TAKUX €€ pa3/iesioB, KaK acTpOPU3HUKA U KOCMOJIOTHSL.

YTo06BI IMPaBUJIbHO IMOHATH COBPECMCHHOC CCTCCTBO3HAHUC, HGO6XO,Z[I/IMO HU3y4aTb aCTPOHOMMUIO,
MPOHU3BIBAIOIIYIO €0 U JICKAIYIO B €TO OCHOBAX. MHorue CIICHUAJIMCThI CHUTAKOT, YTO B006H_Ie



MPEno/IaBaHNe €CTECTBO3HAHUS HAJI0 IOCTPOUTHh HA OCHOBE €ro aCTPOHOMUYECKUX KopHeH. [1o-
BUJIMMOMY, TaKOU MOJXOJ] ITO3BOJIUT HE TOJIHKO MOBBICUTH KAU€CTBO €CTECTBEHHO-HAYYHOT'O
00pa3oBaHMsl, HO U PELIUTh IPOOIEMy NMOTEpU UHTEpeca YUalluXcsl K M3yUYEHUIO €CTECTBEHHbIX

HayK.

HN3yuenue actponomuu B 11 kiacce Ha 6a30BOM ypoBHe cpeaHero (I0JHOro) 00mero
00pa30BaHUA HANPABJIEHO HA JOCTUKEHHE CJIeYIOIIUX 1eJIei:

— OCO3HAHKE MPUHIUITHAIBHON POJIM aCTPOHOMHH B MTO3HAHUU (PYHIaMEHTAJIBHBIX 3aKOHOB
MpUPOIbl U HOPMHUPOBAHUS €CTECTBEHHOHAYYHON KapTHHBI MUPA;

— npuoOpeTeHne 3HaHUH 0 Ppu3muecKol mpupoae HeOECHBIX TENl M CUCTEM, CTPOCHHUS IBOJIOIIH
Bcenennoit, mpocTpaHCTBEHHBIX U BpEMEHHBIX MaciTabax BeenenHoi, Hanbonee BakHBIX
ACTPOHOMHUYECKHX OTKPBITUSIX, ONPEACTUBIINX PAa3BUTHE HAYKU U TEXHUKH,

— OBJIaJICHUE YMEHUSMU OOBSICHITH BUAUMOE MOJT0XKEHUE U IBUKEHIE HEOECHBIX Tel
MPUHLUIIAMHU OIIPEESICHHUS] MECTOIOIOKEHHSI U BPEMEHH 110 aCTPOHOMHUYECKUM 00BEKTaM,
HaBbIKaMU MPAKTUYECKOr0 UCII0JIb30BAHMSI KOMITBIOTEPHBIX MPUIIOKEHHUM JUIsl ONIPEIEIICHUS
BH/JIa 3BE€3/IHOr0 HEOA B KOHKPETHOM IMYHKTE JJIs 3aJIaHHOTO BPEMEHU;

— pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
Trpoiiecce MpuoOPeTeHUs 3HAHUU 110 ACTPOHOMHH C UCTIOIB30BAHUEM PA3IMYHBIX HCTOYHHUKOB
nH(popMauu U COBpEMEHHBIX UHPOPMAIIMOHHBIX TEXHOJIOTU;

— (popMupoBaHHE HAYYHOTO MUPOBO33PEHNS,

— (hopMHUpPOBAHNE HABBIKOB UCIIOJIB30BAHUS €CTECTBEHHOHAYYHBIX U (PHU3UKO-MAaTEMAaTUYECKUX
3HaHUH JUTsI 00BEKTHOTO aHAIM3a YCTPOHCTBA OKPYKAIOIIETO MUPa Ha MIPHUMEPE TOCTHKEHUH
COBPEMEHHOM acTpo(U3UKH, aCTPOHOMUU U KOCMOHABTHKHU.

3axaya acTpOHOMHM, KaK U JIFOOOr0 €CTECTBEHHOHAYYHOI'O IIpeMEeTa, N3y4aeMOoro B OCHOBHOM
HIKOJIE WM Ha 0a30BOM YPOBHE B CTapIlel mKoje, — JOpMUPOBAHUE €CTECTBEHHOHAYYHOM
rpaMOTHOCTH. EcTecTBEeHHOHay4YHasi TpaMOTHOCTb — 3TO CIIOCOOHOCTh YEJI0BEKA 3aHUMATh
AKTUBHYIO I'PaXIAHCKYIO ITO3ULIHIO 10 BOIIPOCAM, CBSA3aHHBIM C PA3BUTUEM ECTECTBEHHBIX HAYK
Y IPUMEHEHUEM UX JOCTHKEHUH, a TAKXKE €r0 TOTOBHOCTh MHTEPECOBATHCS
€CTECTBECHHOHAY4YHBIMU UJESAMH, ’TO HE CHHOHUM €CTECTBECHHOHAYYHBIX 3HAHUM U YMEHHUH, a
3HaHUA U YMEHHUS — B ICUCTBUH, U HE NIPOCTO B ACHCTBUM, a B IEHCTBUM IPUMEHUTEIILHO K
peanbHBIM 3a7a4aM. ECTeCTBEHHOHay4HO IPAMOTHBIN YEJIOBEK CTPEMUTCS y4acTBOBATh B
apryMEHTHPOBAHHOM OOCYXJACHUU MPOOJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, UTO TPeOyeT OT HEro CIEAYIOIINUX KOMIIETEHTHOCTEH :

— Hay4YHO OOBSICHATE SIBJICHUS,
— IHOHUMATh OCHOBHBIE OCOOEHHOCTH CCTCCTBCHHOHAYYHOI'O UCCJIICAOBAHU S,

— HHTCPIIPETUPOBATH JAHHBIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIbCTBA MJIA IMTOJYUCHUA
BBIBOJIOB.



@opMbI OPraHU3aIUU Y1e0HOT0 MPOIEeCCa U KOHTPOJISI 3SHAHM M.

[Ipu n3ydeHnnu Kypca OCylIeCTBIAECTCS KOMIUIEKCHBIM KOHTPOJIb 3HAHUN U YMEHUM ydaluxcs
Bxrouaromuii TeKyIuii KOHTPOJIb B MPOLIECCE U3YUECHUS MaTepuana,

PYOEKHBIN KOHTPOJIb B KOHIIE U3YUSHHSI 3aBEPIIEHHOI0 KpyTa BOIPOCOB U UTOTOBBI KOHTPOJIb
B KOHIIE U3y4EHHUs Kypca.

[Ipenmnonaraercs coueTaHue pa3TUYHbIX (HOPM MPOBEPKH 3HAHUN U YMEHUI

yCTHasi IPOBEPKa, TECTUPOBAHKE, TUCbMEHHAsI IPOBEPKA.

KpOMC TOro, YHYUTbIBACTCA YHAaCTUC YHallIUXCA B JUCKYCCHUAX TIpU O6CY)K)IGHI/II/I BBIITOJTHEHHBIX
3aJlaHu, OIleHUBAIOTCS pedepaTsl yJalluxcsl U pe3yibTaThl IPOEKTHOMN 1eATEeIbHOCTH.
JlocTiKeHne IpeAMETHBIX pe3yIbTaTOB O0Y4EHHUsI KOHTPOIUPYETCS] B OCHOBHOM B TIpOIIecce
yCTHOI\/’I IMPOBEPKHU 3HaHHI>'I, ITPU BBIITOJIHECHU N IMUCbMEHHBIX ITPOBCPOYHBIX U KOHTPOJIbHBIX
paboT, TECTOB, IPH MPOBEICHUN HAOIIOCHHIA.

HToroBas npoBepKa JOCTHKEHUS IPEIMETHBIX PE3yJIbTaTOB MOXKET ObITh OPraHU30BaHA B BHJIE
KOMILUIEKCHON KOHTPOJIbHOM paOOThI U 3a4eTa.

Ha sTom 3Tamne npoBepku yyamuecs 3aluiiaioT pedeparsl 1o U3y4eHHON TeMe.

I[OCTI/I)KCHI/IG MCTAINPCAMCTHBIX PC3YJIbTATOB KOHTPOJIUPYCTCS B ITPOLICCCE BHIMTOJIHCHU A
yuyamumucs HabmoaeHui. [Ipu 3ToM oTciexxnuBaercs: yMEeHHE yJalluxcs NOCTaBUTh 1I€JTb
HaOI0IeHus, 0J00paTh TPUOOPHI, COCTABUTD IJIaH BBIINOIHEHUS HAOIIOICHHS, IPEICTABUTh
pe3ynbTaThl paboThl, ClIeTaTh BHIBOABI, YMEHHUE TOJIb30BATHCS U3MEPUTEIBLHBIMU TPHUOOpAMU,
OLCHUBATH NOTPCHIHOCTb U3MCPCHUS, 3AIIMCBIBAThL PC3YJIBTAT UBMCPCHUA C YUYCTOM
IIOTPEUIHOCTH, BUAETh BO3MOKHOCTH YMEHBIIEHUS ITOrpeIHocTer n3mepenus. Kpome toro,
MeTanpeIMETHBIE Pe3yIbTaThl KOHTPOIUPYIOTCS MIPH MOATOTOBKE YUAITUMUCS COOOIIECHHH,
pedeparoB, MPOSKTOB U WX npe3eHTaruu. OIeHnBaeTcs yMeHne padoTarh ¢ HHpOpMaIIUe,
MpeACTaBICHHON B pa3Hoi popme, ymenue B obiactu KT, ymenue ycraHOBUTH
MEXIMPEAMETHBIE CBSI3U aCTPOHOMMUH C APYTUMU IpeameTamu ((pusmka, OMonorus, Xumus,
HCTOPHS U 1Ip.).

JIn4HOCTHBIE pe3yNbTaThl 00YYEHHsI YUaLUXCs HE TOUIeKaT KOIMYECTBEHHOM OLIEHKE, OJIHAKO
JaeTcsl KaueCTBEHHAs OlEHKA JeATEbHOCTH U MOBEACHUS YYaIIUXCsl, KOTOpasi MOXKET OBbITh
3ahukcupoBaHa B MOPTQOIHO YHALIETOCH.

Bo3moxna pasHad METOJAUKA BBICTABJICHUA YHallIUMCA UTOIOBbIX OLICHOK ITPHU KOHTPOJIC
YCBOGHUS MaTepraia ONpeelIeHHON TeMbl. DTO MOKET ObITh TPAAUIIMOHHAS CHCTEMa
OLICHMBAHMS, MOXKET ObITh HCIIOJIb30BaHA PEHTHHIOBAsI CUCTEMA, ITPH KOTOPOI OTIEIBHO
BBLICTABIISIIOTCS OaJIIBI 32 OTBETHI Ha YPOKCE, 3a BBIITIOJIHCHUEC 3az[aH1/1ﬁ " OpCACTaBJICHUC UX, 3a
MMCbMEHHBIE KOHTPOJIbHBIE Pa0OThL, 32 pedepaThl U MPOEKTHI, 3aT€M ITH OaJIIbl CYMMUPYIOTCS U
NEpCBOIAATCA B HSITI/IGaJIHLHyIO [IKaJly OLCHOK. HpI/I OTOM KaXXJAOMY BUAY ACATCIBbHOCTU JOJZKHO
OBITh MPUITHCAHO ONPEIEIEHHOE YHCII0 OaIOB.

@DopMbI OpraHu3alny YaeOHOH e TeNbHOCTH

®opmbl OpraHu3aluu yaeOHOU JeATEIbHOCTH ONPEAEIIAIOTCS BUIaMu y4eOHOM paboThl,
cnenuduKoil yaeOHOU TPYIIIbI, U3yd4aeMbIM MaTepHaIoM, YICOHBIMU LIEIISIMH.

VYuurens cam BEIOMpaeT HEOOXOAUMYIO 00pa30BaTEIbHYIO TPACKTOPUIO, CIIOCOOHYIO
00ecTeunTh BU3YaTH3AIHIO IPOX 0K ICHHUS TPACKTOPUN O0YIEHUS C

KOHTPOJIbHBIMM TOUKAaMU 3a/1aHUH pa3IMYHbIX BUJIOB: HH(MOPMALIMOHHBIX, TPAKTHYECKHX,
KOHTPOJIbHBIX.

Bo3MokHBI crieayromye opraHu3aoHHbIe POpMbI 00ydeHus:

®KJIACCHO ypOYHasi

W3yuenune HOBOro, MPaKTUKYM , KOHTPOIIb, TOTIOJIHUTENbHAs paboTa, ypoKu

-3a4€Thl, YPOKHU 3alIUThl TBOPUECKUX 3aJaHUil. B 1aHHOM ciy4yae UCIONIb3YIOTCS BCE TUIIBI
00beKTOB. [IpH BHINOIHEHUH IPOEKTHBIX 33JaHUH HUCCIIeI0BaHHUE, OCYIIECTBICHHUE
MEXITPEIMETHBIX CBsI3€il, MOMCK MH(OPMALIUK OCYLIECTBISIOTCS YUAIIUMUCS 0]
PYKOBOZACTBOM YUHUTES;



SUHIMBUAYaJbHAS U MHANBUIYATU3UPOBAHHAS.
[To3BOMNAIOT perynupoBaTh TEMI IPOABMKEHUS B 00YUEHUHN KaX0r0 IIKOJbHUKA COOOPa3HO ero
cniocoOHoCTM. [Ipn paboTe B KOMIBIOTEPHOM KJlacce IO 3apaHee Mog00paHHbIM
UH(pOPMALIMOHHBIM, TIPAKTUYECKUM M KOHTPOJIBHBIM 331aHUSAM, COOpaHHBIM U3
COOTBETCTBYIOUINX 00BEKTOB, (pOpMUPYETCS MHANBUYAIbHAS TPACKTOPHUS YIAIIETOCS;
erpynmnoBas padbora.

Bo3morkHa paboTta rpynn yJanuxcs o HHIUBUAYaIbHbIM 3a1aHusM. [IpeaBapuTtensHo
yuuTenb popmMupyer 610ku 00BEKTOB MIIM OOIIH 070K, HA OCHOBAaHUH JIEMOHCTPAIUU
KOTOPOTO ITPOUCXOIUT 00CYKIEHHE B Tpynnax oO1el npolieMsl, 1100 NpH HATUYUH
KOMITBIOTEPHOT' 0 KJ1acca, 00CyKJIeHUe MUHU3a1a4u, KOTOPBIE SIBJISIIOTCS COCTABHOM YacThIO
oOrelt yueOHOi 3a1a4u;
eBHEKJIaCCHAsA paboTa, HCClleJoBaTeNIbCKask paboTa, KpyXKoBas paboTa
ecaMoCTOsATeNbHAs paboTa
yJaluxcs o U3y4eHHI0 HOBOI0 MaTepHaia, OTpaboTKe y4eOHbIX HaBBIKOB U HABBIKOB
MPAKTUYECKOT O IPUMEHEHUS
IpUOOPETEHHBIX 3HAHWM, BHIIOJTHEHNE HHINBUYAIbHBIX 3a/IaHUN TBOPUYECKOIO0 XapakTepa.

Mecrto npeamera B yueoHoMm miiane MbOY COIL Ne S ropoaa Kysneunka

Jlst 00s13aTeNbHOTO N3yUYeHUsT acTPOHOMHHU Ha 0a30BOM ypoBHE B yueOHOM utane MBOY
COLI Ne 5 ropona Ky3nenka B 11 kinacce orBogutcsi 35 yacoB 3 pacuera | 4 B HEIETIO.

[Ipenmer «ACTpOHOMUS» OTHOCUTCS K NpeAMETHOM 0bnacTu «EcTecTBeHHO-Hay4YHbIe
npeaMeTsl». Peanusyercs 3a c4eT 4acoB yueOHOr O IJIaHa, COCTABIISIOMUX 0053aTEIbHYIO YacTb.

Ilnannpyemble pe3yibTaThl OCBOCHUS] YUeOHOI0 MpeaAMeTa

o IlomyuuTts mpencTaBieHus O CTPYKTYype U MaciiTabax BeeneHHolM 1 MecTe yenoBeka B
HEH. Y3HATh O CPEJCTBAX, KOTOPHIE HCIIOIB3YIOT aCTPOHOMBI, UTOOBI 3arITHYTh B CaMble
ynajn€HHble Yrojakyu BeeneHHoN 1 He TONbKO YBUAETh HEOECHBIE Tejla B HEIOCTYITHBIX C
3eMiM Iuana3oHax JUIMH BOJIH JIEKTPOMAarHUTHOTO U3JIy4EHUs, HO M Y3HATh O HOBBIX
KaHayax Mmojy4yeHust nH(popMaluu o HeOECHBIX TeNlaX ¢ TTOMOIIbIO HEUTPUHHBIX U
IPaBUTALOHHO-BOJIHOBBIX TEIECKOIOB.

e VY3HaTh 0 HAOIIOAAEMOM CIOXKHOM JIBUKEHUH IutaHeT, JIyHsl u ConHua, ux
unTepnperanuu. Kakyro ponpb urpanu Hadmoaenus 3arMenuit JIynsr u ConHia B )KU3HU
001IIecTBa ¥ UCTOPHUS UX HAYIHOTO 00BsiICHeHUs. Kak Ha OCHOBE acCTpOHOMHYECKUX
ABJICHUH JIFO HAYYWJIUCh U3MEPSITh BPEMS U BECTH KaJICHJAph.

e VY3HaTh, Kak OJarogapsi pa3BUTHIO ACTPOHOMUHU JIFOH MIEPELTH OT MPEeICTaBICHUS
TEOLIEHTPUYECKON CUCTEMBI MUPA K PEBOIIOLMOHHBIM IIPEICTABICHUASM
reJIMOLEHTPUYECKON crucTeMbl Mupa. Kak Ha ocHOBe mocieHel ObUTH OTKPBITHI 3aKOHBI,
YIPABJIAOLIUE ABUKCHUEM IUIAHET, U MTO3HEE, 3aKOH BCEMUPHOI'O TATOTCHUS.

o Ha npumepe ncnonb30BaHus 3aKOHA BCEMUPHOT'O TATOTEHHUSI MIOJIYyYUTh IPEACTABICHUS O
KOCMHMYECKHX CKOPOCTAX, HA OCHOBE KOTOPBIX PACCYUTBIBAIOTCS TPACKTOPHUH ITOJIETOB
KOCMUYECKHX allaparoB K IJaHeTaM. Y3HaTb, Kak MPOsBIIIET ce0sl BCEeMUPHOE
TATOTEHUE HA SBJIEHUAX B cucTeMe 3eMisi—JIyHa, ¥ 3BOIIOIUIO ATOM CUCTEMBI B
OyyIiem.

e VY3HaTh 0 COBPEMEHHOM IIPEICTABICHNUH, O CTpOeHUH COIHEYHOM CHCTEMBI, O CTPOCHUN
3eMIIM Kak IUTaHEeTHl M IPUPOJIE MaPHUKOBOrO 3 (PEKTa, O CBOMCTBAX MIAHET 3€MHOM
IPYNIbI ¥ MJIAHET-TUTAHTOB U 00 MCCIIeI0BaHUSAX aCTEPOUI0B, KOMET, METEOPUTOB U
HOBOT'0 KJ1acca HEOECHBIX TeJl KapJIUKOBBIX IJIaHET.



o IlomyuuTts mpeacTaBiIeHUE O METOAAX ACTPOPU3UUECKUX UCCICAOBAHUH U 3aKOHAX
(U3MKH, KOTOPBIE HCITONB3YIOTCS JUIS N3ydeHUs (PU3MUECKH CBOMCTB HEOESCHBIX TEIL.

e VY3Harb npupoay COJIHIIA U €r0 aKTUBHOCTH, KaK COJTHEYHAsi akTUBHOCTh BIIUSAET Ha
KIMMaT 1 6rocdepy 3emiu, Kak Ha OCHOBE 3aKOHOB (PU3MKHM MOYKHO PAacCUUTATh
BHyTpeHHee cTpoeHue CollHIa ¥ Kak HaOJItoIeH!s 32 OTOKaMu HeilTpuHo oT ConHua
TIOMOTJIH 3arJIsIHYTh B LIeHTp COJHIA U y3HATh O TEPMOSIIEPHOM MCTOYHHMKE YHEPIHH.

e VY3HaTh, KaK ONPEAEISAIOT OCHOBHBIE XapAKTEPUCTUKHU 3BE3 U UX B3aUMOCBS3b MEXKIY
co00#, 0 BHYTpEHHEM CTPOCHUH 3BE3]1 M UCTOYHUKAX MX YHEPTUH; O HEOOBIYHOCTH
CBOMCTB 3BE3] O€JIbIX KapJIMKOB, HEUTPOHHBIX 3BE3] U YEPHBIX JbIp. Y3HATH, KaK
POXKIAIOTCA, KUBYT U YMHUPAIOT 3BE3 /B

e VY3HaTh, Kak 0 HAOIIOAECHUSAM MYJIbCUPYIOMINX 3BE3M LeEeH T ONPEaENIATh PACCTOSHUS
JI0 APYTUX TaJaKTHK, KaK aCTPOHOMBI M0 HAOJIOICHUSIM ABOMHBIX M KPATHBIX 3BE3]1
OIPEIENSIOT UX MaCCHI.

o [lomyuuts npeacTaBiaeHUs: O B3phIBaX HOBBIX U CBEPXHOBBIX 3BE3] U Y3HATH, KaK B
3BE3/1aX 00Pa3yIOTCS THKETBIE XUMUUECKHUE DJIEMEHTHI.

e VY3HaTh, Kak ycTpoeHa Hama ["anaktuka — Mneunsiit [1yTh, kKak pacrpeeneHbl B Hei
paccessHHbIE U IIapOBbIe 3BE3AHbBIE CKOIICHHS U 00J1aka MEX3BE3IHOrO ra3a U mbuin. Kak
C MIOMOIIBIO HA0JI0IeHUH B MH(PAKPACHBIX JIy4ax yIaloCh IPOHUKHYTh YEPE3 TOMILY
MEX3BE3JHOrO Ta3a U MbLIM B LEHTP | alakTUKK, YBUJIETh JBUKEHUE 3BE3]T B HEM BOKPYT
CBEPXMAaCCUBHON YEPHOM ABIPBI.

o IlomyunTts npeacTaBiaeHUE O Pa3IMYHBIX TUIAX TAIAKTHK, Y3HATh O MPOSIBICHUAX
AKTUBHOCTHU TaJIAKTUK U KBA3apOB, PACIPEACICHUY TaJAKTUK B IPOCTPAHCTBE U
(hopMUPOBAHUYU CKOIUICHUN U STYEUCTOM CTPYKTYPBI UX pacrlpeaeseHusl.

e VY3HAaTh O CTPOCHUU U HBOJIIOIIMU YHUKAIBHOTO 00beKkTa BeenenHnoi B enom.
[IpocnenuTs 3a pa3BUTHEM TIPEACTABICHUM O KOHEYHOCTH U OECKOHEYHOCTH BeenenHoi,
0 (hyHIaMEHTAIbHBIX MMapaJ0KCax, CBSI3aHHBIX C HUMH.

o IlonsATh, KaK U3 HAOIIOJAEMOr0 KPAaCHOI'O CMEUICHHUS B CIIEKTPax JANEKUX TalaKTUK
MIPULUIMA K BBIBOJlY O HECTALlMOHAPHOCTH, PACIIMPEHUH BCeneHHoM, 1, 4TO B IPOLUIOM
OHa ObLJIa HE TOJBKO MIOTHOM, HO M ropsiYeil 1, 4TO HabII0JaeMoe PETMKTOBOE
H3JIy4CHHE IIOATBEPKAACT dTOT BaXKHBIM BBIBOJ COBPEMEHHOU KOCMOJIOTHH.

e VY3HaTh, KaKk OTKPbUIM YCKOPEHHOE pacmmpeHne BeeleHHOM U ero CBSI3bI0 ¢ TEMHOU
SHEPruer U BCEMUPHOW CUJION OTTaJIKUBAHHUS, IPOTUBOCTOSIIEH BCEMUPHON CHUIIE
TATOTEHUS.

e VY3HaTh 00 OTKPHITHH K30IJIAHET — IJIAHET OKOJIO APYrUX 3BE3] U COBPEMEHHOM
COCTOSIHMH MPOOJIEeMbI TTOMCKA BHE3EMHbBIX LIMBUIIM3ALIMNA U CBSA3U C HUMH.

e HayuuTtbcs mpoBOAMTH IpOCTEHIINE aCTPOHOMUYECKHE HAOII0IeHUS, OpPUEHTHPOBATHCS
CpeIy SIPKUX 3BE3/ U CO3BE3IUM, U3MEPATDH BBICOTHI 3B€3/1 M COJHLIA, ONIPENENSTh
ACTPOHOMUYECKMMH METOAAMH BpeMs, IIUPOTY U JIOJITOTY MecTa Hab0IeHUH, U3MEPATh
muameTp ConHIA U U3MEPATH COTHEYHYIO aKTUBHOCTD M €€ 3aBUCUMOCTb OT BPEMEHH.

B pe3yabTaTe u3yuyeHusi aACTPOHOMHUM HA 0230BOM YPOBHE YUEHHMK I0JIKEH:
3HATH/TIOHUMATh:

CMBICIT ITOHSTHIA: reOUCHTPUUCCKAA U I'CJIMOUCHTPUYCCKAasA CUCTEMA, BUAMMAA 3BC3JHAA
BEJIMYMHA, CO3BE3/IME, TIPOTUBOCTOSHUS U COEAMHEHUS MIJIaHET, KOMETa, aCTEPOHI, METEOp,
METEOpUT, METEOPOUT, TIJIaHETa, CIIYTHUK, 3Be3/1a, ConHeuHas cucrema, | anakruka, Beenennas,
BCEMHPHOE U TIOSICHOE BpeMsl, BHECOJTHEUHAS TUTaHeTa (9K30IJIaHeTa), CIIEKTpabHas
Kiaccu(ukaius 38e3/1, mapajijiakc, peIMKTOBOE n3nyueHue, bonbmioi B3peiB, uepHas apipa;

CMBICHT (PU3UYECKUX BEITMYHH: TTApPCEK, CBETOBOM I'0Jl, ACTPOHOMHYECKAS STUHUIIA, 3BE3THAS
BEJIMYNHA,
CMBICT (PU3UYECKOr0 3aKOHa Xa0ba;



OCHOBHBIE ATalbl OCBOEHUSI KOCMUYECKOT0 MPOCTPAHCTBA;
TUIOTE3bI MPOUCX 0K ACHUA COTHEYHOU CUCTEMBI;

OCHOBHBIC XapaKTepUCTHKH U cTpoeHue CoHIIa, COTHEYHOM aTMochepbl; pa3mepbl ["aakTHKH,
MOJIOKEeHKeE U repro obparienust CoHIla OTHOCUTEIBHO IeHTpa [ alakTHKu;

YMETh:

MIPUBOAUTH IPUMCPBI: POJIM ACTPOHOMHUH B PA3BUTUN TUBUJIM3AllUN, UCITOJIB30BaAHUA MCTOO0B
I/ICCJ'ICJIOBaHI/Iﬁ B aCTpOHOMMHU, PA3JIMYHBIX JUAIIA30HOB 3JICKTPOMAarHUTHBIX I/I3J'Iy"I€HI/II\/'I JJIA
MoJy4YeHUs: MHPOpMaLUU 00 00beKTax BeeneHHOM, MoydeH s aCTPOHOMHYECKOW HH(POPMAIIUU
C MOMOIIBIO KOCMHUYCCKHUX allllapaTOB U CIICKTPAJIbHOI'O aHAJINn3a, BJIMSHUA COJIHEYHOU
aKTHUBHOCTH Ha 3eMIIIO;

OIUCHIBATh U OOBSICHATH: Pa3IHuUsl KAJICHIAPCH, YCIOBUS HACTYIUICHHUS COJTHEYHBIX U JIYHHBIX
3aTMeHMH, ¢a3bl JIyHbI, CyTOUHBIEC ABMKEHHS CBETHII, IPUYMHBI BOSHUKHOBEHUS MPUIIMBOB U
OTJIMBOB; ITPUHIIMIIT HeﬁCTBHﬂ OIITHYECKOI'O TCJICCKOIIa, B3AaUMOCBA3b (1)I/I3I/IKO'XI/IMI/I'-I€CKI/IX
XapaKTEPUCTHK 3BE3]1 C UCIIOIB30BAaHHEM JHArPAMMbI I[BET-CBETUMOCTHY, (PU3NUCCKUC
MIPUYUHBI, OTPE/ICIISIONIUE PABHOBECUE 3BE3]1, ICTOUHUK YHEPTHHU 3BE3]T M IPOUCXOXKICHUE
XUMHYECKUX JIEMEHTOB, KPaCHOE CMEIIleHHE ¢ ITOMOIIBI0 3¢ dekTa Jloriepa;

XapakTepu30BaTh 0COOEHHOCTH METO/I0B MTO3HAHUS ACTPOHOMUU, OCHOBHBIE 3JIEMEHTHI U
cBoiicTBa m1aHeT COMHEYHOM CHCTEMBI, METO/Ibl OMPEICIICHUS PACCTOSSHUIN U JIMHEHHBIX
pa3MepoB HEOECHBIX TeJ, BO3MOXHBIE ITYTH YBOJIIOLUH 3BE3] PA3INYHON Macchl;

HaxoJIUTh Ha HeOe OCHOBHBIE cO3Be3/usi CeBEpHOro Moiymapus, B ToM uucie: bonbimas
Mensenuna, Manas Menseauna, Bononac, Jlebean, Kaccuones, Opron; camblie sipkue 3BE3/1bI, B
tom uucne: [Tonspuas 3Be3na, Apkryp, Bera, Kanemna, Cupuyc, berenbreiise;

HCIIOJIBb30BATh KOMIIBIOTCPHBIC IMMPHIIOKCHUA JJI OIIPCACIICHUA IMTOJTOKCHHUA COHHHa, .HYHI)I u
3BC31 Ha J'II-O6y10 AaTy 1 BpeMsA CYTOK JIs1 JAHHOT'O HACCJICHHOI'O ITYHKTA,

HCIIOJIB30BATh HpI/IO6peTeHHBIe 3HAaHUA U YMCHUA B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH U
HOBCCI[HCBHOI\/'I KHU3HH AJIA:

IIOHUMAaHMs B3aUMOCBA3HU ACTPOHOMUHU C JPYIrMMU HAYKaMH, B OCHOBE KOTOPBLIX JICKAT 3HAHUSA
10 aCTpOHOMHHU, OTACIICHHUE €€ OT JDKCHAYK;

OIICHWBaHUS UH(POPMAIH, coaepkaieiics B cooomenusx CMU, Untepuete, HaydHO-
MONYJSPHBIX CTATBAX».

Y4eOHO-MeTOAMYECKUIT KOMILIEKT, BKJIKYas 3JIeKTPOHHbIE PeCcypchl

1. "Actponomus" 10-11 kmaccel: yue0. st 00meodpa3zoBaT. opraHu3aiuii: 6a30BbIi
ypoBeHb. / B.M. Uapyrun. — M.: [Ipocsemenue, 2018. — 144 c.: un. — (Coepsr 1-11).
ISBN 978-5-09-053903-6

http://www.college.ru/astronomy

http://astro.murclass.ru

http://kosmoved.ru/nebo_segodnya_geo.php

http://www.astronet.ru

gk own

Coaep:xkanue kypca «Acrponomusp» 11 kiace.



Beenenue B acrpoHOMuIO-14

Crtpoenue u macmitadbl BeejieHHOM, M cOBpeMeHHbIe HAOJII0IeHU I

Kakue Tena 3anmonustor Beenennyro. KakoBbel BX XapaKTepHbBIE pa3Mephl U PACCTOSHUS MEKITY
HuMU. Kakue gusnueckue ycinoBus BCTpeyaroTcs B HUX. Beenennas pacumpsercs.

I'ie 1 kak paboTaIOT caMble KPYITHBIE ONTHYECKUE TeIeCKONbl. Kak acTpoHOMBI HCCIEeqyIOT
ramma-usiydenue Beenennon. UTo yBuaenn rpaBUTallMOHHO-BOJIHOBBIE U HEUTPUHHBIC
TEJIECKOTIBI.

Actpomerpus-S4.

3Bé31HOe HeOO U BUAMMOE IBHKeHHE HeOeCHbIX CBeTHJI

Kakue 3B&31161 BXOIAT B co3Be3aus CeepHoro nonymapus. ComHIIEe IBHKETCS

1o »KnunTuke. [ImaHersl coBepiuaroT nerieodpasHoe IBUKEHHE.

Hebecnble koopauHatel. YTo Takoe HeOeCHBIH 3KBaTOp M HebecHbI Mepuanan. Kak ctpost
9KBATOPUATIBHYIO CUCTEMY HEOECHBIX KOOpIuHAT. Kak CTpOsT ropr30HTaNbHYIO CUCTEMY
HEeOECHBIX KOOpIMHAT.

Buaumoe nuskenue miaaHetr u CoaHua

IleTneoOpa3zHoe NBMKEHUE MIIAHET, IONATHOE U NMPSMOE ABUKEHHE IUIaHET.

OKIUNTHKA, 301aKaibHble co3Be3us. HepaBHomepHoe aBrkeHre CoHIA IO SKIUITHKE.
JABukenune JIyHbI ¥ 3aTMEHHUSA

®a3bl JIyHbI 1 CHHOAMYECKHI MECSIII, YCIOBUS HACTYIUIEHHUS COTHEUHOT'O ¥ JIYHHOT'O 3aTMEHUH.
[Touemy npoucxonsar coaHeunble 3aTMeHUsl. Capoc (IIOBTOPEHUE) U MpeICKa3aH sl 3aTMEHUI
Bpems u kanenaapsb

3BE3HOE U COJIHEYHOE BPEMS, 3BE3/IHBIM U TPOMUYECKUM rofl. Y CTpONCTBO JIYHHOIO U
COJTHEYHOT O KajeHaaps, MpobaeMbl ux coryiacoBanus FOmmaHCcKuil 1 TpUTropruaHCKHit
KaJeHapH.

Heb0ecnasi mexanuka -34.

FeﬂuoueHTpnqecxaﬁ CUCTEMaA MHUpa

[Ipencrasnenus o crpoennn CONHEYHOM CUCTEMBI B @aHTUYHBIE BpEMEHA U B CPETHEBEKOBBE.
I'ennoneHTprueckas cuctemMa MHUpa, 10Ka3aTeIbCTBO BpaleHus 3eMiau Bokpyr ConHua.
[Tapamiakc 3B€31 U onpeaeeHne pacCTOSIHUSA 0 HUX, TIapCeK.

3akonbl Kenepa

OtkpsiTue Kemnepom 3akoHOB ABMKeHUsI M1aHeT. OTKpbITHE 3aKOHA BeceMupHOro TAroreHust u
0000meénnple 3aKkoHbl Kemtepa. Onpenenenrne Macc HeOECHBIX TeJ.

Kocmuyeckue ckopocTu

Pacuétel mepBoii 1 BTOPOM KOCMUYECKOW CKOPOCTH M BX (pu3nueckuii cmbici. [Tonér FO.A.
I"arapuna BOKpyr 3eMJiH 10 KpyroBoii opOuTe.

MexniaHeTHbIE NePeJIeThl

[ToHsTHE ONITUMANBHOW TPACKTOPUU IOJIETA K IIJIaHEeTe. BpeMs 1monéra K IIaHeTe U 1aThl
CTapTOB.

JlyHa u eé Bausinue Ha 3eMJ110

Jlynnsiii penbed u ero npupoaa. [IpunnBaoe B3aumoseiicteue Mexay JlyHou u 3emnéii.
Vnanenue Jlynel ot 3emiin 1 3ameieHre BpanieHus 3emiu. [Ipeneccust 3eMHOM ocH 1
IIpeIBAPEHUE PAaBHOIEHCTBUM.

CTpoeHue COJIHEYHOM CHUCTEMBI -74.

CoBpemennbie npeacrapieHus 0 CotHeYHOH cucTeMe.

CocraB ConHeuHOM cucTeMbl. [1naHeTsl 3eMHOM TpyIIbI U IUIAHETBI-TUTAHTBI, UX
npUHIMIHaIbHbIE pazanuus. O6nako komer Oopta u [Tosic Koitnepa. Pazmeps! Ten comHeunoi
CHCTEMBI.

Inanera 3emuis

dopwma u pazmepsl 3emin. Bayrpernee ctpoenue 3emn. Poib mapaukoBoro 3ddexra B
(hopMupoBaHUU KITUMaTa 3EMIIH.

Ili1aneTsI 3eMHOM rpynnbl



UccnenoBanust Mepkypusi, Beneps! 1 Mapca, ux cxoxects ¢ 3emnéil. Kak mapaukoBbiif a3 ekt
rpeeT MOBEPXHOCTh 3eMIIM U neperpeBaet armocepy Benepsl. Ecth n xu3Hb Ha Mapce.
DBodonus opout crryTHukoB Mapca ®oboca u Jleitmoca.

IlnaHeTbI-rUraHThI

®usnueckue cBoiictBa FOnutepa, CarypHa, Ypana u Hentyna. Bynkanudeckas nesTebHOCTh
Ha cniyTHuKe FOnuTepa Ho. IIpupoaa konen BOKpyr MIaHET-TUTAHTOB.

IlnaHeTbI-KAPJMKHU U UX CBOICTBA.

Mausle Tesa CoTHEYHOH CHCTEMBI

[Ipupona n nBuxkenue acrepousoB. Crenndurka ABUKEHUsI IPYII acTeponioB TposiHLIEB U
I'pexos. Ilpupona u nBuxenue komer. [losc Koiinepa u O6mnako komet Oopta. [Ipupona
METEOPOB U METEOPUTOB.

MeTteopsl 1 METEOPHUTHI

IIpupona naparommx 3B€3/1, METCOPHBIE TOTOKU M UX paauaHThl. CBs3b MEXKY METEOPHBIMU
IIOTOKaMHU M KoMeTaMH. [Ipupona kaMeHHBIX U KeJIe3HbIX MeTeOpUTOB. [Iprpona MeTeopuTHBIX
KpaTepos.

IpakTnueckas acrpopuszuka u ¢pusuxka CosHua-74.

Metoabl acTpoGU3NIECKUX UCCIETOBAHNH

VYCTpolCTBO 1 XapaKTEPUCTHKHU TEIECKOMOB pepakTopoB U pedIeKTOPOB. Y CTPOUCTBO
PaMOTENECKOIOB, PaAUONHTEP(HEPOMETPHI.

Coanue

OcHoBuble xapakTepuctuku Connia. Onpenenenrue Macchl, TEMIIEPaTypbl U XUMHUECKOTO
coctaBa Conniia. Ctpoenue conHeuHoi armocdepsl. CoHeuHast akTUBHOCTD U €€ BIUSHUE Ha
3emutto u Ouocdepy.

Buyrpennee crpoenue CoutHua

Teoperndeckuii pacu€t Temmeparypsl B rieHTpe ComHia. SaepHblii UICTOYHUK YHEPTUU U
TEPMOSZICPHBIE PEaKIIMK CUHTE3a rejus U3 BOJOPO/ia, IEPEHOC dHEpruu u3 nentpa ConHia
HapyXy, KOHBEKTHBHAas 30Ha. HeUTpHHHBIN Tesneckon u HaOII0IeHHs TOTOKA HEUTPUHO OT
Connuna.

3BE3bI

OCHOBHbBIE XapaKTePUCTUKHU 3BE3/1

OHpCI{GJ’ICHI/IC OCHOBHBIX XapaKTCPUCTUK 3BéSI[I MacCcChbl, CBETUMOCTH, U XUMHWYECKOI'O COCTaBa.
CrnekrtpanbHas kinaccudukanus 38E31 1 e€ hu3nyeckrue oCHOBBL. J[MarpaMMa «CreKTpaabHbINA
KJIACC» — CBETUMOCTD 3BE3]I, CBSA3b MEX]y MACCOM M CBETUMOCTBIO 3BE3I.

BHyTpeHHee cTpoeHue 3BE3]

CtpoeHnue 3Be3/1bI IIaBHOU MOchea0BaTeNbHOCTH. CTpoeHuEe 3BE3T KPACHBIX TUTAHTOB U
CBCPXTUI'aHTOB.

beJbie kapJauKu, HEHTPOHHBbIE 3BE3/1bI, MYJIbCAPbl U YéPHBIE AbIPbI

Crpoenue 3B€311 OeNbIX KapJIMKOB U IIpesieN Ha ux Maccy — npezen Yanapacekapa. [lynbcapsl u
HeHTpoHHbIE 3BE3/1b1. [Ipupoaa 4€pHBIX ObIp U UX TapaMeTPHI.

/IBoiiHbIe, KPATHbIE U NIEPeMEeHHbIE 3BE3/IbI

Hab6mronenus qBOMHBIX M KpaTHBIX 3BE31. 3aTMEHHO-TIEpEMEHHBIC 3BE3/TbI .OnpeiesieHue Macc
NBOWMHBIX 3BE31. [lynbcupyromine nepeMeHHbIe 3BE3 b, KpUBBIE H3MEHEHUS OecKa edern.
3aBHCUMOCTD MEX/IYy CBETUMOCTBIO M IIEPHOAOM ITysibcaruil y nedeuna. Lledenapr — masiku Bo
BcenenHoit, Mo KOTOPBIM ONPENEAIOT PACCTOSHUS A0 JaJEKUX CKOIJICHUM U TATAKTHUK.
HoBble u cBepXHOBBIE 3BE3/1bI

XapakTepuCTUKHU BCIIBIIEK HOBBIX 3BE3/1. CBSI3b HOBBIX 3BE3]l C TECHBIMH JBOMHBIMU
CHUCTeMaMH, COJIEp>KalllMHU 3Be31y Oenblii kapnuk. [leperekanue BeliecTBa U sI€pPHBII B3pBIB HA
TIOBEPXHOCTH Oenoro kapyiuka. Kak B3phIBaroTCS CBEpXHOBBIC 3BE3/IbI. XapaKTEPUCTUKH
BCTIBIIIIEK CBEPXHOBBIX 3BE3/1. [ paBUTAIMOHHBIN KOJIJIATIC OEJIOro Kapjuka C MacCou
UYannpacekapa B COCTaBe TECHOW JBOMHOI 3B€3/1bI — BCIIBIIIIKA CBEPXHOBOM MEPBOr0 TUTIA.
B3pbIB MacCMBHOM 3B€3/1bl B KOHIIE CBOEH 3BOJIIOLMHA — B3PbIB CBEPXHOBOM BTOPOr'O THUIIA.
Ha0mroieHne oCcTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3I.



IBOJIIOLUA 3BE3/1: POKACHHUE, )KM3Hb U CMEPTh 3BE3]]

Pacuér nmpoaomKUTeTbHOCTH KU3HU 3BE3]] pa3HOM MacChl Ha TJIABHOM MOCIIE10BATEIbHOCTH.
Ilepexoxa B KpacHble TUTAHTBI M CBEPXTUTAHTHI MOCIE Ucuepnanus Bojgopoaa. CriokoiHas
3BOJIIOIHUA MaJIOMAaCCUBHBIX 3Bé3II, u FpaBHTaHHOHHbIﬁ KOJIJIAIIC U B3PbIB C 06pa30BaHI/I€M
HEUTPOHHOM 3BE€3/Ibl MJIM YEPHOU JBIPbl MACCUBHOM 3Be3/1bl. OTpeieieHue Bo3pacTa
3BE3/IHBIX CKOIUIEHUH U OTJEIbHBIX 3BE3/1 U MPOBEPKA TEOPUH IBOIIOLUU3BES .
Mueunsltii ITyTh -34.

I'a3 u nbLIb B ["'atakTHKE

Kaxk obpazyrorcs orpakarenbabie TyMaHHOCTH. [Touemy cBetsiTcs muddy3HbIe TYMaHHOCTH
Kak kKOHLEHTpUPYIOTCS ra30BbI€ U MBUIEBbIE TYMAaHHOCTH B ['anmakTuke.

PaccesiHHbIEe M IAPOBBbIE 3BE3AHbIE CKOIICHUSA

Habmtonaembie cBOICTBa paccestTHHBIX 3BE3THBIX CKOIUIeHU. Habmronaembie CBOMCTBA MIAPOBBIX
3BE3/IHBIX CKOIUIEHUH. Pacnipenenenre u xapakrep ABUKEHU CKOIIeHUH B ['amakTuke.
Pacnpenenenue 3B€311, CKOMJIEHUI, ra3a U kUK B ["aakTuke.

CBerMaCCI/IBHaH ‘IépHaﬂ AbIPpa B HEHTPE I'anakTuKM 1 KOCMHYeCKHe JIYyIH.
WNuppakpacubie HaOm0AeHNS IBUKEHUS 3BE3]T B LIeHTpe ['anakTiku U oOHapyX eHHe B LIEHTPe
lNalakTKK CBEpXMaCCUBHOM YEPHOU AbIpbl. Pacu€r mapaMeTrpoB CBEPXMACCUBHOU YEPHOU
IIpbl. HaOmro ieHnss KOCMUYECKUX JTydel ¥ X CBSI3b CO B3PHIBAMU CBEPXHOBBIX 3BE3I.
I'anakTukm- 3u.

Kak kinaccndpuumpoBasiv rajJJakTUKY 1o (popMe U KAMEPTOHHAA TUATPAMMA

Xao00J1a. CpoiicTBa ciMpallbHBIX, SJUTHITHYECKUX U HEMPABUIIBHBIX rajllakThK. KpacHoe
CMEIICHHE B CIIEKTPAX TATAKTUK U ONPEICICHUE PaCCTOSTHUS 10 HUX. 3aKoH Xa00ia
Bpainienue ranakTik u TEMHAsi MaTepHsl B HUX.

AKTHBHbIE TAJTAKTHKH U KBa3apbl

[Tpupoja aKTUBHOCTH TAIAKTUK, PAIMOTaIAKTUKH U B3aUMOJICHCTBYIOIINE TaIaKTHKH.
HeoObIuHbIe cBOMCTBA KBAa3apOB, UX CBSA3b C APaMU TAJIAKTUK U aKTUBHOCTBIO YEPHBIX JbIP B
HUX.

CkoruieHus TaJIakTUK

Hab6mromaembie cBOMCTBa CKOTUICHHH TaJTaKTUK, PEHTTEHOBCKOE M3TydeHUE, TeMIIepaTypa u
Macca MeXIraJaKTHIeCKOro raza, He00X0IUMOCTh CYIIECTBOBAHHS TEMHON MaTepUH B
CKOIUICHUSX TamakTuk. O1ieHKa MacCchl TEMHOM MaTEepUU B CKOIUICHUSX. SldencTas cTpykTypa
pacrpeneieHus TATaKTUKA CKOTIJICHUI TaJJaKTHK.

Crtpoenue u 3Bos0NuA BeesieHHoH -24.

KoHe4yHOCTH 11 0eCKOHEYHOCTH BeesleHHOM — mapagoKchl

KJIACCHYECKON KOCMOJIOTHH.

3aKOH BCEMUPHOT'O TATOTEHUS U MPEACTaBICHUS O KOHEYHOCTH U OECKOHEUHOCTH BeeneHHoil.
DOTOMETPUUECKU MapaoKC U IPOTUBOPEUHS MEXKAY KIACCUUECKUMU MPEICTaBICHUSIMUA O
cTpoennu Beenennoii n HabmoaeHussMu. Heo6xoauMocTh npuBieueHus oolel Teopun
OTHOCHUTEIBHOCTHU JJIs1 OCTPOEHUs MozienH Beenennoil. CBsA3b MKy F€OMETPUUECKUX CBOWCTB
MPOCTpaHCTBA BeeneHHol ¢ pacnpeieieHneM U JBU)KEHUEM MATEPUU B HEM.

Pacmmpsromasics Beenennast CBsizb cpeHel MIOTHOCTH MAaTEPUH C 3aKOHOM PACIIMPEHUS U
reoMEeTpUYECKUMU CBOMCTBaMU BeenenHoi. EBKiMioBa 1 HEEBKIMA0Ba reoMeTpusi BeesreHHoi.
Ornpenenenue paanyca u Bo3pacra BeeneHHow.

Mopeas «ropsiueit BecesieHHOW» M peJIMKTOBOE M3JIy4YeHUA

OO6pa3oBaHue XMMHUYECKUX 3JIEMEHTOB BO Beenennoit. O6mnue renust Bo Beenennoit n
HEOOXOAMMOCTh 00pa30BaHUs €r0 Ha paHHUX 3Tarnax sBononun Beenennoi. HeobxoaumocTts
HE TOJIBKO BBICOKOM IJIOTHOCTH BELIECTBA, HO U €0 BBICOKOW TEMIIepaTyphbl HA pAHHHUX 3Tarax
3BooIMU BeeneHHoM. PeTMKTOBOE M3ITydyeHHe — U3JIyYEHHE, KOTOPOE OCTaI0Ch BO
BceneHHOM OT ropsiuero U CBEpXIUIOTHOIO COCTOSIHUSI MAaTEPUM HA PAaHHUX 3Tallax )KU3HU
Bcenennoit. HaGmonaemble cBoOiiCTBa peIMKTOBOro u3inydeHus. [louemy Heo6xoaumo
MpUBIIeYEHUE 00IIeH TEOPUH OTHOCUTEILHOCTH JUIS TOCTPOSHHS MOIeu BeeneHHo.



CoBpeMeHHBbIE IPO0JIeMbI ACTPOHOMUM - 34.

YckopeHHoe pacimpenue BeesleHHON M TEMHAsI SJHEPTrus

Habmonienust cBepxHOBbIX 3BE3/1 | THIa B Jan€kux rajgakTHUKax U OTKPHITHE YCKOPEHHOIO
pacimpenus BeenenHol. OTKpeITHE CHIIBI BCEMUPHOTO OTTalIKMBaHus. TéMHas sHeprus
yBeIM4MBaeT Maccy Beenennol mo mepe e€ pacmupenus. llpupona cunel Bcemupnoro
OTTAJIKUBAHUSI.

OOHapy:xeHHUe IJIAHET BO3Jie APYIrUX 3BE3/1.

Habumtoienus 3a ABM>KEHNEM 3BE31 U ONpEENIEHUSI MacC HEBUIUMBIX CITYTHUKOB 3BE3],
BO3MYIIAIONIUX UX MPSIMOJIMHEIHOE BM>KeHue. MeToabl o0HapyskeHus dk3o1utaHeT. OneHka
YCJIOBUI Ha MOBEPXHOCTAX 3K30IU1aHeT. [lonck sK3011aHeT ¢ KOM(POPTHBIMU YCIOBUSMH JUIS
KU3HU Ha HUX.

IMouckwu ;ku3Hu U pasyma Bo BceneHHoi

PasButHe npeacraBieHU 0 BOSHUKHOBEHHUH U CYILIECTBOBAHUU KU3HU BO BCeneHHON.
CoBpeMEHHBIE OLIEHKN KOJIMYECTBA BBICOKOPA3BUTHIX LUBUIK3anuii B ['anakruke. [Tonbirkn
O0HapYXEHMS U TIOCBUIKH CUTHAJIOB BHE3EMHBIM IIMBHIIU3ALUSIM.

Pe3eps -1u.









[IOKYMEHT MOAMWUCAH 3MEKTPOHHOI MNOANUCHIO

MYHULUUNAJTIbHOE BIOA)XETHOE OBLLLEEOBPA3OBATEJIbHOE 26.09.23 08:20
YYPEXXAEHUE CPEAHASA OBLLUEOBPA30BATEJ/IbHASA LLUKOJIA N5 TrOPOIA (MSK)
KY3HELKA, OwknHa EneHa BsauecnasosHa, AupekTop
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