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Ilnanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa
1o uroram od0y4denusi B 11 kiacce:

e [lonyuuTs npeacTaBieHusl O CTPYKType U Maciutadax BceneHnHoil u MecTe yenoBeka B HEW. Y3HATh
O CpEeACTBaX, KOTOPbIE HCIOJb3YIOT AaCTPOHOMBI, YTOOBI 3arySIHYThb B CaMmble YyJaJIEHHBIE YIOJIKH
Bcenennoii u He TOJBKO YBHJIETh HEOECHBIE Tella B HEJOCTYIHBIX C 3eMJIM IUarna3oHax JJIUH BOJIH
3JIEKTPOMArHUTHOTO M3JIyYeHMs], HO M y3HaTh O HOBBIX KaHajax IOJy4yeHHs MHPOpMaLUU O HEOECHBIX
TeNax ¢ MOMOIIbIO HEUTPUHHBIX U T'PAaBUTALMOHHO-BOJHOBBIX TEJIECKOIIOB.

e VY3HaTh O HAOIIOAAEMOM CJIOXHOM JBWXKEHMM IiaHeT, JIyHbl u CojHIA, UX HMHTEpIpETaLHH.
Kakyto ponp urpanu nHabmoneHus 3atmMeHuidl JIynel n ConHua B KM3HM OOIIECTBA M UCTOpUS MX
HAy4YHOTO 00bscHeHHs. Kak Ha OCHOBE aCTPOHOMMYECKHX SIBJICHUH JIIOM HAYYHIIUCh U3MEPSTh BpeMs U
BECTHU KaJICHAAPb.

e V3HaTh, Kak Onarojaps pa3BUTUIO ACTPOHOMHMM JIIOAM TEPEeNUId OT TPEACTaBICHUS
TEOLEHTPUUYECKON CUCTEMBI MUPA K PEBOJIIOLMOHHBIM IIPEICTABICHUSM T€IMOLEHTPUUECKON CUCTEMBbI
mupa. Kak Ha ocHoBe mocieaHed ObUIM OTKPBITHI 3aKOHbI, YNPABJSAIOIINME ABM)KEHHEM IUIAHET, W
[I03/JHEE, 3aKOH BCEMUPHOI'O TATOTEHUS.

e Ha mnpumepe uCHONB30BaHUS 3aKOHA BCEMHUPHOIO TATOTEHUS IIOJNYYUTh IIPEIACTABICHUSA O
KOCMHUYECKMX CKOpPOCTSAX, Ha OCHOBE KOTOPBIX PACCUMUTHIBAIOTCS TPACKTOPUHU IOJETOB KOCMHYECKHX
anmaparoB K IUIaHETaM. Y 3HaTh, KaK MPOSBISET ceOs BCEMUPHOE TATOTCHUE HA

ABJICHUSX B cucTeMe 3eMisi—JIyHa, ¥ 9BOJIIOLUIO 3TOM CUCTEMBI B OyAYILEM.

e  VY3HaTh O COBPEMEHHOM IPEACTABICHUH, O CTpOeHUU COTHEYHOM CUCTEMBI, O CTPOCHHUH 3€MJIU KaK
TUTAHETHl ¥ TIPUPO/Ie TAPHUKOBOTO () (eKTa, 0 CBOWCTBAX IUIAHET 3€MHOM TPYIIIBI U TUIAHET-TUTAHTOB U
00 uCcleoBaHMUAX acTepOUAOB, KOMET, METEOPOUJOB U HOBOIO KJjlacca HEOECHBIX Tell KapiIUKOBBIX
IUTAHET.

e [lomyuutp mnpexacTaBieHUE O METOJAX AacTPO(U3NYECKUX HCCIEAOBAaHMM M 3aKOHAaX (DU3UKH,
KOTOPbIE UCHOJIB3YIOTCA AJIS M3y4eHUs (PU3NYECKHU CBOMCTB HEOECHBIX TEll.

e V3nHarb npupony CojHIA U €ro akTUBHOCTH, KaK COJHEYHAas aKTUBHOCTb BJIMSET HAa KIMMAT U
o6uocdepy 3emiin, Kak Ha OCHOBE 3aKOHOB (DU3MKM MOKHO pacCcUMTaTh BHyTpeHHee cTpoeHne CoiHIa U
KaK HaOJIOZCHUs 3a MOTOKaMH HeHTpuHO oT CoJHIIa MOMOIIIHM 3arisHyTh B 1IeHTp CoJHILIa U y3HATh O
TEPMOSIEPHOM UCTOYHHUKE SHEPTUH.

e  VY3HaTh, KaKk OINpEJENIAI0T OCHOBHbIE XaPaKTEPUCTUKU 3BE3]l M UX B3aMMOCBSI3b MEXay co0Oii, 0O
BHYTPEHHEM CTPOEHUHU 3BE3]l M HCTOYHMKAX HX HSHEPrUM; O HEOOBIYHOCTH CBOMCTB 3BE37 OenbIxX
KapJIMKOB, HEUTPOHHBIX 3BE3/1 U YEPHBIX ABIP. Y3HATh, KaK POXKIAOTCS, )KUBYT U YMUPAIOT 3BE3/IbI.

e  VY3HaTh, KaK MO HAOIIOJACHUSM MYJIbCUPYIONIUX 3BE3/ 1ePer OnmpeaensaTh pacCTOSIHUS 0 APYTHUX
rajlakTHK, KaK aCTPOHOMBI 110 HAOIIOACHUSM JBOMHBIX U KPATHBIX 3BE3]1 ONPEAEISAIOT UX MACCHI.

e JlomyuuTh IpenCTaBIEHMsI O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3] M Y3HATh KaK B 3BE3/1ax
00pa3yroTCs TAXKENbIE XUMUYECKHUE JIEMEHTHI.

e  VY3Harh, Kak ycTpoeHa Hama ['asaktuka — Muteunsiii [1yTh, Kak pacnpeneneHsl B HEM paccesiHHbIE
Y IIapOBBIE 3BE3HBIC CKOTUICHUS U 00IaKa MEeX3BE3THOTO Ta3a U mblId. Kak ¢ moMoIpio HabIIto1eHHA
B MH(PAKpACHBIX JydaX YAaJOCh NMPOHUKHYTH Yepe3 TOJIIY MEeX3BE3THOIO ra3a M HbUIM B LIEHTP
lNaakTiky, yBUIAETh ABMKEHUE 3BE3]] B HEM BOKPYT CBEPXMACCUBHOW YEPHOU JIBIPHI.

e JlonyuuTh NpencTaBICHUE O Pa3INYHBIX THUIAX TAJAKTHK, Y3HAaTh O IpPOSIBICHUAX AKTUBHOCTU
rajJakTUK ¥ KBa3apoB, PacHpelesieHMH TaJlakTUK B IMPOCTPAHCTBE U (DOPMUPOBAHMM CKOIUIEHUH H
STYEUCTON CTPYKTYPBI UX PacIpe/leeHHUS.

e VY3HaThb O CTPOEHUM U HBOJIOIUHM YHUKAIbHOTO oO0BbekTa Bcemennoit B menom. [Ipocneauts 3a
pa3BUTHEM IMIPEJCTABICHUA O KOHEYHOCTH U OecKkOHeYHOCTH BceneHHO#, 0 QyHIaMeHTaIbHBIX
napaJiokcax, CBI3aHHbBIX C HUMHU.

e IloHATh, KaKk U3 HaAOIIOaEMOr0 KPacCHOTO CMEULICHHS B CHEKTpax NAIEKUX TallakKTUK MPULUH K
BBIBOJly O HECTAllMOHAPHOCTH, PACHIMpeHUU BceneHHOH, W, YTO B MPOIUIOM OHa ObUIa HE TOJIBKO
IUIOTHOM, HO Mropsyei M, 4To HAOII0JAaeMOe PEIMKTOBOE M3IIyYEHHE MOATBEPHKAAET ITOT BaXKHBIN
BBIBOJI COBPEMEHHOM KOCMOJIOTHH.

e  VY3HaTh, KaK OTKPBUIM YCKOPEHHOE pacuimpeHue BCeleHHON U ero CBSI3bl0 C TEMHOW IHEPTUEH U
BCEMHUPHOM CUJIOW OTTAJIKUBAHMS, IPOTUBOCTOSIIECH BCEMUPHON CUJIE TATOTEHHUS.



e VY3HaThb 00 OTKPBHITUU SK30IJIAHET — IIJIAaHET OKOJIO JAPYrMX 3BE3J M COBPEMEHHOM COCTOSIHHH
po0GJIeMbl TOMCKA BHE3EMHBIX LIMBUIIN3ALUN U CBSI3U C HUMH.

e Hayunutbcs TPOBOAWTH MPOCTEHINNE ACTPOHOMHUYECKUE HAONIOACHUS, OPUEHTHUPOBATHCS CpEAH
SPKUX 3BE3] U CO3BE3IUM, U3MEPATHb BBICOTHI 3BE34 M COJIHLIA, OMpPENEsiTh ACTPOHOMHYECKUMU
METOJIaMU BpeMsi, IHUPOTY M JOITOTYy MecTa HabOmoJeHuil, u3Mepsarb auamerp CoiHIA U U3MEPSTh
COJIHEYHYIO aKTUBHOCTb U €€ 3aBUCUMOCTb OT BPEMEHU.

COJEPKAHUE KYPCA.
Beenenue B aCTPOHOMHIO.
Crpoenne n macmradol BeesieHHOM, U coBpeMeHHbIe HA0II0IeHHS .
Kakue Tena 3anonsstor Beenennyro. KakoBbl HX XapakTepHbIE pa3Mepbl U PAacCTOSHMS MEXKIY HUMH.
Kakue ¢usndeckue ycinoBus BCTpedaroTcsi B HUX. Beenennas pacmmpsiercs. [ e u kak paboTarot camble
KpYyIIHBIE ONTHYECKHE Teneckonbl. Kak acTpoHOMBI HMccinenyroT ramMma-usiydeHue Bceenennon. Uro
YBUJIEIU TPABUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIC TEIECKOIIBI.

AcTpomerpus.

3Bé3aHOE HE00 M BHANMOE IBHKeHHE HeOeCHBIX CBETHII.

Kakue 3B&31b1 BXoasaT B co3pe3aus Opuona u Jlebens. CoiHile ABMXKETCS MO SKIUNTHKE. [lmaHeTs
COBEpHIAIOT MeTiieoOpazHoe nBuxkeHue. HebecHble koopauHathl. UTO Takoe HEOECHBIH SKBATOp U
HeOecHbIE MepuauaH. Kak cTposT SKBaTOpHanbHYIO cHcTeMy HeOecHBIX KoopamHaT. Kak crpost
TOPU30HTAIBHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buapumoe nBuxkenne miader u Cosnua.

[Tetneobpa3zHoe ABUKEHUE IIIAHET, MOMATHOE U MPSIMOE JBUKCHHE MIIAaHET. DKIIMUITUKA, 30JuaKaIbHbIe
co3Be3ausi. Hepasnomeproe asuxenne CoJHIA TTO SKIUITHKE.

JABukenue JIyHbl 1 3aTMEHUA.

@a3bl JIyHbI 1 CHHOIUYECKHAN MECSL], YCIOBHS HACTYIUICHUs COJIHEYHOIO U JIYHHOTO 3aTMeHui. [louemy
MIPOUCXOAAT COJHEUHbIE 3aTMeHUs1. Capoc U IpecKa3aHus 3aTMEHUM.

Bpems u kasneHnaaps.

3BE3IHOE U COJHEYHOE BpEeMs, 3BE3AHBIA M TPONUYECKUW ToA. YCTPOMCTBO JYHHOTO M COJHEYHOTO
KaJleH1apsi, mpo0sieMbl Ux corjacoBaHusi KOMnaHCKui U TPUTOPUAHCKUN KaJIeHIapH.

HeOecHasi MexaHHKa.

I'esimonenTpryeckasi cucTeMa Mupa.

[IpencraBnenust o crpoeHnn COJIHEYHON CHCTEMbl B AHTUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'enmuoneHTprueckas cucreMa MHpa, JOKa3aTeslbcTBO BpameHus 3emun Bokpyr CousHna. Ilapammakc
3BE3]1 M ONPEJIETICHUE PACCTOSHUS 10 HUX, MTAPCEK.

3akonbl Kemiepa

OtkpeiTue M.Kemnepom 3akoHOB ABMKeHUs IUIaHeT. OTKphITHE 3aKOHa BceMHpHOro TATOTEHHS M
00001ménHbIe 3ak0oHbI Kemnepa. Onpenenenue Macc HEOECHBIX Tell.

KocMuuyeckue ckopocTu.

Pacuérsl mepBoil 1 BTOpoil KOcMUYECKO# ckopocTH U ux ¢usznyeckuit cmpica. [Tonér FO.A. INarapuna
BOKPYT 3eMJIU TI0 KPYT'OBOM opouTe.

Me:xninaneTrnble nepenérsl. [loHsaTHE ONTHMaNBbHON TPAeKTOPUHU MOJETA K IUTaHeTe. BpeMs nonéra k
IIJJAHETE U 1aThl CTapTOB.

JlyHa u eé Bausinue Ha 3eMJII0.

Jlynnsiii penbed u ero npupoxaa. IlpunuBHoe B3aumoneinictBue mexnay JlyHoit n 3emnéit. Y nanenue
JIyupr or 3emnm u 3amMeuieHne BpameHus 3emiuu. [lpeneccust 3eMHONM OCH M NpeABapeHUE
PaBHOJICHCTBHIA.

CTpoeHue COJIHEYHOI CUCTEMBI.

Cospemennble npeacrasiienust 0 ComHe4HOl cucreme.

CocraB ConHeuHoil cuctembl. [1naHeTsl 3eMHON Tpynmbl U IJIAHETHI- TUTAHTHI, X MPUHIUIUAIbHBIE
paznuuus. O6mako komet Ooprta u [Tosic Kotinepa. Pazmepsr Ten coTHEUHO# CUCTEMBI.

Ilnanera 3emus.

dopma wu pasmepbl 3emnn. BHyTtpennee ctpoenue 3emin. Posnp mapHukoBoro sddekxra B
(dbopMHUpOBaHUHU KIMMaTa 3EMIIH.

Ils1aHeTHI 3¢ MHOM IPyIIIbI.




Uccnenoanus Mepkypus, Benepsl 1 Mapca, ux cxoxkects ¢ 3eminéil. Kak mapHukoBsiii 3 pext rpeet
MOBEPXHOCTh 3eMJIM U meperpeBaeT arMmocdepy Benepnl. Ectb nu xu3Hb Ha Mapce. DBomtorust opouT
cnyTHHKOB Mapca ®oboca u [efimoca.

Ils1aHeThI-TUTAHTHI.

O®usnyeckue cpoiictBa KOmnurtepa, Carypna, Ypana u HentyHna. Bynkanudeckas IeATebHOCTh Ha
cinytHuke FOnurepa HMo. [lpupona xoser BOKpyr MjIaHET-TUTAHTOB.

Ili1aHeThI-KAPJIUKHA U MX CBONCTBA.

Maubie Tesia CoTHEYHOM CHCTEMBI.

[Tpupona u aBmwxkenue actepouoB. Creruduka IBUKEHUS TPyHn actepouaoB TposiHieB u ['pekos.
[Ipupona u nuxenue komer. Ilosic Koitmepa m O6mako komer Oopra. Ilpupoma meTeopoB u
METEOPUTOB.

MeTeopbl 1 METEOPHUTHI.

[Ipupona manarommx 38E3/1, METEOPHBIE TOTOKU U UX paauaHThbl. CBsI3b MEXAY METEOPHBIMU TOTOKAMHU
n koMmetramu. [Ipuposia KaMEHHBIX U KeJNe3HbIX MeTeopHuTOB. [Ipupo1a METEOpUTHBIX KPAaTEPOB.

IIpakTuyeckas acrpodusuka u ¢pusuka CojHiua.

MeToabl acTpoPuU3NUECKUX UCCIETOBAHMIM.

YCTpOHCTBO ¥ XapaKTEPUCTUKH TEIECKOMOB pedpakTopoB U  peduieKTOPOB. Y CTPOMCTBO
PaZMOTENECKOIOB, PaAUOUHTEP(PEPOMETPHI.

Coanue.

OcHoBuble xapakTepuctuku Comnnia. OmnpeneneHHe Macchl, TEMIEPAaTypbl U XHMHUYECKOTO COCTaBa
Comnama. Ctpoenue comHedHOH arMocdepbl. ColHEYHas aKTUBHOCTh W €€ BIMSHHEC Ha 3eMIII0 U
ouocdepy.

Buytpennee crpoenue CosHua.

Teopernueckuit pacu€t remmnepatrypsl B ieHTpe ComnHia. SnepHblii HICTOYHUK SHEPTUHU U TePMOSICPHbBIE
peaKkiuy CHHTE3a T'eJius U3 BOJOpOJa, TepeHoc dHepruu u3 IeHTtpa CosHIa HapyKy, KOHBEKTHUBHAsS
30Ha. HeliTpuHHBIN Teneckon 1 HaOM0IeHUs TOTOKa HelTpuHo oT ConHa.

3BE3/bI.
OCHOBHbBIE XapaKTEePUCTUKH 3BE3.

OmnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3: MAcChl, CBETUMOCTH, TEMIIEPATypbl U XMUMHUYECKOTO
cocraBa. CniekTpasibHas Kjaaccu@ukanus 3BE€31 U €€ pu3nyeckue OCHOBBI. J[narpaMMa «CIeKTpalbHbIN
KJIaCC» — CBETUMOCTD 3BE3[I, CBA3b MEXAY MacCON U CBETUMOCTBIO 3BE3I.

BHuyTpenHee cTpoeHue 3BE31.

CrpoeHne 3Be3Abl TIWIABHOW mocienoBaTenbHOCTH. (CTpoeHMe 3BE3[ KpacHbBIX TWIAaHTOB U
CBEPXTUTaHTOB.

Besbie kapanku, HEHTPOHHBIE 3BE3/AbI, MYJIbCAPHI H YEPHbIE AbIPHI.

Crpoenue 3BE31 OenblX KapJIMKOB M Ipeaen Ha ux maccy — mpenen Yannpacekapa. Ilynbcapel u
HEUTpOHHBIE 3BE3bI. [Iprpona 4EpHBIX ABIP U UX MTapaMETPBI.

JBoiiHbIE, KPaTHBIE U NepeMeHHbIe 3BE3/bI.

HaGmnroneHust ABOMHBIX U KPaTHBIX 3BE31. 3aTMEHHO-TIEpeMEHHBIe 3BE3/1bl. OnpeiesieHne Macc ABOWHBIX
3BE31. [lynbcupyromue nepemMeHHbIe 3BE3/bl, KPUBbIE U3MEHEHUs Osecka 1edena. 3aBUCUMOCTb MEXAY
CBETHMOCTBIO U TepuoJoM nynbcanuil y nedeunsa. Lledennsr — masku Bo BceneHHON, MO KOTOPHIM
ONPEIENAIOT PACCTOSIHUSA A0 JANEKUX CKOIUIEHUM U rajlaKTHK.

HoBble U cCBepXHOBBIE 3BE3/bI.

XapakTepUCTUKHU BCIBIIIEK HOBBIX 3BE34. CBA3b HOBBIX 3BE3J] C TECHBIMHM JBOMHBIMH CHUCTEMaMHU,
cojiepKalIMMU 3Be3qy Oenblii kapiauk. [leperekanue BemiecTBa M SJACPHBIA B3PHIB HA MOBEPXHOCTHU
6enoro kapnuka. Kak B3ppIBatoTCsl CBEpXHOBBIE 3BE3/bl. XapaKTEPUCTUKHU BCIIBIIIEK CBEPXHOBBIX 3BE3I.
I'paBuTanmoHHblii Kojarnc Oenoro kKapiumka ¢ Maccoil YaHnapacekapa B coCTaBe TECHOW BOMHOI
3B€3/1bl — BCIIBIIIKA CBEPXHOBOW MEPBOI0O TUIA. B3pbIB MacCHBHOM 3B€3/1bI B KOHIIE CBOEH

HBOJIIOIIUM — B3pBIB CBEPXHOBOM BTOporo tumna. HalmoneHne ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3I.
IBOIOLMS 3BE3/1: POKIEHHE, )KU3Hb U CMEPTh 3BE3/1.

Pacuér nponomKUTEeNIbHOCTH KU3HU 3BE3]] PA3HOM Macchl Ha IVIABHOW IOCIe0BaTeNbHOCTH. Ilepexon B
KpacHbIe THraHTBl M CBEPXTUIAHTHI IIOCIE HcdepnaHus Boaopona. CHOKOWHas HBOJIOLHA Mallo
MAaCCHUBHBIX 3BE3]l, M TPAaBUTAIIMOHHBIN KOJUIAIIC U B3pBIB C OOpa3OBaHHEM HEHTPOHHOW 3BE3Ibl MU



4€pHOU IBIPpHl MACCUBHOM 3Be3/bl. OnpeneneHrne Bo3pacTa 3BE3IHBIX CKOIJIEHUA U OTAEJIbHBIX 3BE3N U
MIPOBEPKA TEOPUHU IBOIOIUHU 3BE3I.

Mueunslii Iyt

I'a3 u nbLIb B [NasiakTHKE.

Kak o0Opasyrorcst oTpaxarenbHble TyManHOCTH. [louemy cBeTsiTes quddy3Hble TyMaHHOCTH

Kak KOHLEHTpUPYIOTCS ra30BbIE U MBUIEBbIE TYMAHHOCTH B ['amakTuke.

PaccesiHHbIe U IapOBbIE 3BE3IHbIE CKOIJICHUA.

Habmoaembie cBoOiicTBa paccesiHHbIX 3BE3MHBIX ckorieHuil. HalOmronaembie cBoOicTBa IIapOBBIX
3BE3/IHBIX CKOIUICHUH. Pacnipenenenne u xapakTep IBMKEHUS CKoILleHuN B 'anaktuke. Pacnipenenenue
3BE3]1, CKOIUICHMH, raza u neuid B ['anaktuke. CBepxmaccuBHas 4€pHas abIpa B LeHTpe ['anmakTuku u
KocMudeckue nydu. MH(pakpacHble HAOMIOIEHUS JBWKCHUS 3BE3A B IeHTpe [ ajmakTuku u
oOHapykeHHe B LeHTpe [amakTUKK CBEpXMacCHUBHOM 4YepHOW AbIpbl. Pacuér mapameTpoB
CBEpXMacCUBHOM 4YEpHOU JbIpbl. HaOmrogeHuss KOCMHYECKUX JIydell U WX CBA3b CO B3pPbIBAMHU
CBEPXHOBBIX 3BE3]I.

laJakTHKH.

Ianakruku. Kak xiaccuduuupoBany rajakTuku 1mo ¢Gopme M KamMepTOHHas jaumarpamma XaOoOua.
CBoiicTBa CIIUPAIbHBIX, MIUIMNTHYECKUX W HEMPABWIBHBIX TallakTUK. KpacHoe cMmenieHne B CIeKTpax
raJJaKTHK U ONPE/IETICHNEe PACCTOSHUS 10 HUX.

3akon Xa00u1a. Bpaiienue rajnakTiuk U TEMHas MaTepUs B HUX.

AKTHBHBIE T'ATAKTHKH M KBa3aphbl.

[Ipupona aKTHBHOCTH TaJaKTHK, PaJMOTAIAKTUKA M B3aUMOCHCTBYIOIINE TajakTHKH. HeoObrdHbIe
CBOWCTBA KBa3apoB, UX CBA3b C AApaMH raJlaKTUK U AKTUBHOCTBIO YEPHBIX JbIP B HUX.

CxonieHus ralaKkTHK.

HaGnronaemble cBOICTBa CKOIUIEHMH TajlakTHK, PEHTT€HOBCKOE H3JIy4YeHHE, TemIeparypa M Macca
MEXTaJTAKTUIECKOTO ra3a, HeOOXOAMMOCTh CYIIECTBOBAHHS TEMHON MaTEpUU B CKOIUICHUSX T'aJIaKTHK.
OneHka Macchl TEMHOWM MaTepHM B CKOIUICHUSX. Sluencras CTpyKTypa pacipeaesieHus

TaJJaKTUKU CKOTUICHUH TaJIaKTHK.

Crpoenne v 38001 BeesleHHOI.

KoneuHnocTs u 0eckOHEYHOCTH BeereHHOM — mapagoKcehl KIacCHYeCKOi KOCMOJIOTHH.

3aKOH BCEMHUPHOIO TSATOTEHHUS W NPEJCTaBICHHUS O KOHEUYHOCTH U OecKOHeuHOCcTH BceneHHOM.
DOoTOMETPUYECKHI TapaJOKC U MPOTUBOPEUHS MEKIY KIACCUYECKUMH NIPEACTABIECHUSAMHI O CTPOCHUU
Bcenennoii u HabmoneHusMu. HeoOxoaumocTs mpuBieyeHUs: oOIIed TEOpHUH OTHOCUTEIbHOCTH IS
IIOCTPOECHUS MoAienu BeeneHHo.

Pacumpsiromasica BceesienHas. CBsi3p cpefiHEH IJIOTHOCTH MaTe€pUM C 3aKOHOM paCIIMpPEHHUs U
reOMETpUYECKUMU CBoMcTBaMU Bcenennon. EBkimaoBa M HEEBKIMAOBAa reoMeTpus BceneHHOU.
Ompenenenue paaumyca U Bo3pacta Bceenennoit. Mogmens «ropsiueii BceneHHOM» W PEMKTOBOE
n3nydeHuss OOpa3oBaHMEe XMMHUYECKHX 3J€MEHTOB Bo Bcenennoit. O6unue reiaust Bo BcenenHoil u
HEOOXOIMMOCTh 00pa30BaHUSl €r0 Ha paHHUX dTanax sBoionnu Bceenennoit. HeoOxomumocts He
TOJIBKO BBICOKOM IJIOTHOCTH BELIECTBA, HO M €r0 BBICOKOW TEMIIEpaTyphl HAa PaHHMX 3Tanax 3BOJIOLUU
Bcenennoii. PennkroBoe u3iiydeHHe — W3IIy4€HHE, KOTOPOE OCTaloch BO BceneHHOM OT ropsdyero u
CBEpPXIUIOTHOTO COCTOSIHUSI MaTepUH Ha PaHHUX? Tamax >ku3Hu Bceenennoil. HaOmonaemble cBoiicTBa
penukToBOro m3nydeHus. [louemy HeoOXoAuMO MpHBiIeYeHHE OOIIEH TEOPUHM OTHOCUTEIBHOCTU IS
MOCTPOEHUS MOieNIh BeeneHHOou.

CoBpemeHHbIe PO0JIEMBbI ACTPOHOMMUH.

YckopeHHoe pacmpenue BeesieHHOM M TéEMHAs JHepPIUs.

Habmtonenust cBepxHOBBIX 3BE3/ | THMA B Jan€KuX rajdakTHKax U OTKPHITHE YCKOPEHHOI'O pacIIupeHUs
Bcenennoii. OTKpbITHE CHIIBI BCEMUPHOIO OTTAJNKMBAaHUA. TEMHas HSHEPrus YBEIUYMBAET MaccCy
Bcenennoii no Mepe e€ pacmmpenust. [Ipupona cunsl BceMupHOro orrajakuBaHusl.

Oo0OHapy:KeHMe MJIAHET BO3JIe APYTUX 3BE3/1.

HaGnronenus 3a qBM>KeHUEM 3BE3]] M ONPEIeNICHHSI MACC HEBHIMMBIX CIIYTHHKOB 3BE3]], BOZMYIIAIOIINX
WX TIPSIMOJIMHEHHOE JABMKeHNEe. MeToibl 0OHapykeHus dKk3o0ruianeT. O1eHka yCjIoBUi Ha TOBEPXHOCTAX
sk301u1aHeT. [louck sx3o0mIaneT ¢ KOMGOPTHHIMHU YCIOBHAMU JUIs )KU3HU HA HUX.

IMouckm xu3HU U pasyma Bo BcesieHHOI.




PazBuTtne npencraBieHuil 0 BOSHUKHOBEHHHM M CYHIECTBOBAHMM KW3HU BO Bcenennoil. CoBpeMeHHbIE
OLCHKHU KOJIMYCCTBA BBICOKOPA3BUTHIX L[I/IBI/IJII/ISaLII/Iﬁ B I'anaktuke. ITonerTkn 06Hapy)KeHI/I$I 1 ITOCBIJIIKH
CUTHAJIOB BHE3EMHBIM ITUBUIIH3AIUSM.

TEMATHUHYECKOE ITIOYPOYHOE INIJIAHUPOBAHUE.

[loypouHoe IIaHMpPOBaHME PACCUUTAHO HA | U aCTPOHOMHUHU B HEIENII0O U IOCTPOECHO CIIEAYIOIIUM
o0pa3oM: TeMa ypoka — OCHOBHOI, U3y4aeMblil B Ki1acce MaTepual.

Beenenune B actponommuio (2 4.)

Lenv usyuenuss Oannol membl — TO3HAKOMHUTH YYAIIUXCS C OCHOBHBIMH aCTPOHOMHYCCKUMHU
00BeKTaMH, 3anoNHsonMME Beenennyro: mianeramu, CostHIIEM, 3BE31aMH, 3BE3IHBIME CKOILJIEHHSIMH,
TraJaKTUKaMH, CKOIIICHHUAMH TaJIaKTHK, (1)I/I3I/ILICCKI/IMI/I nponeccamu, IMPOTCKAOIIUMHU B HHUX WU B
OKPY)KAalOIeM HMX MPOCTPAHCTBE. YUallMecs 3HAKOMSATCS C  XapakTEPHBIMH  MacIITa0aMmH,
XapaKTCPU3yIOIIUMHU CBOlicTBA dTUX HeOecHBIX Tela. Takxke MNPUBOAATCA CBCACHHUA O COBPCMCHHBIX
ONTHYECKHUX, HH)PAKPACHBIX, PAJNO-, PEHTTEHOBCKHUX TEJIECKONax M o0cepBaropusx. Takum oGpasom,
y4amuecs: 3HaKOMSATCSI ¢ TeMU HEOSCHBIMU TellaMU U 00BbEKTaMH, KOTOPBIE O HU B JAalibHEHIIeM OyayT
MOAPOOHO M3ydYaTh Ha YPOKAX aCTPOHOMUH.

Actpomerpus (5 4.)

Lenvio uzyuenus oannoti memsvi — GOPMUPOBAHUE y YUAIIUXCS O BUJIE 3BE3AHOTO Heba, pa3OuEHUH ero
Ha CO3BE3/Ms, UHTEPECHBIX OOBEKTAX B CO3BE3IUSAX M MU(OJIOTHH CO3BE3IUI, pa3BUTUN aCTPOHOMHUU B
AHTUYHBIC BpeMEHa. 3ajaya ydalluxcs MPOCIEINUTh, KaK IEepPeXo] OT OPUCHTAIUM TMOCO3BE3USIM K
WCTIOJIb30BAHUIO HEOECHBIX KOOPAMHAT TO3BOJIMI B KOJMYECTBEHHOM OTHONICHWH HM3y4aTb BHUIMMEBIC
JBYDKEHUS Tell. Takke LeNbo SBISIeTCs U3y4eHue Buaumoro nBuxenns ComHia, JIyHsl ¥ I1aHeT U Ha
OCHOBE 3TOTO — IIOJIyY€HHE NPEACTABICHUS O TOM, KaK aCTPOHOMBI HAy4YHIIUCh MPEICKA3bIBATh
3aTMEHHS, TMOJYYCHHS MPEICTAaBICHUS 00 OJHOW W3 OCHOBHBIX 33Ja4 aCTPOHOMHHU C JPEBHEHIIMX
BpeMEH — M3MEPEHUH BPEMEHU M BEJCHUU KaJeHIapsl.

Heb6ecnasi mexanuka (4 4.)

Lenv usyuenus memvi — pa3BUTEe MPEACTABICHUH 0 CTpoeHNH COTHEYHOH CUCTEMBI: T€OLEHTPUYECKas
U TCIUOUOCHTPUUYCCKHUE CUCTEMBI MHpaA;, 3aKOHBI Kennepa O BUXKXCHHHU IINIAHET U HX O606III€HI/IG
Hpr0TOHOM; KOCMHUYECKHE CKOPOCTH U MEXIUIAHETHBIC IEPENETHI.

Ctpoenne CosiHeuHo¥ cucremsbl (5 ).

Lenv usyyenuss memwvl — TOIMYYHTH TpencTaBieHHe O cTpoeHHH CONHEYHOH CHUCTEMBI, H3YYHTh
¢busnueckyro npupony 3emian u JIyHBI, SIBI€HUS MPUIMBOB M TPELECCHUU; TOHATH (PUINUECKUE
0COOEHHOCTH CTPOEHHUS IIJIaHET 36MHOM TPYIIIbI, JIAHET-TUTaHTOB U IJIaHET-KapJIMKOB; Y3HATh 00
OCOOCHHOCTSIX TPHPOABI M JBUKEHHS acTEpPOUIOB, MOJIYYUTH OOIIME MPEACTaBICHUS O KOMeETax,
MCTECOpax U MCTCOPHUTAX; Y3HATHb O PAa3BUTHU B3TJIAA0B HA MPOUCXOKIACHHEC CoJIHEYHON CUCTEMBI U O
COBPEMEHHBIX MPECTABICHUAX O €€ MPOUCX0XKICHUH.

AcTtpodusuka u 3Bé3aHas acrpoHomus (7 4.)

Llenv usyuenuss memvl — TOIYYUTH IPEJICTABICHUE O PA3HBIX TUIMAX ONTHYECKUX TEJIECKOIOB,
panuoTeneckonax ¥ MeTojax HaONIOJIEHHH ¢ MX MOMOUIbI0; O METOJaX M pe3yibTaTax HaOMIoAeHUMN
COHHHa, €T0 OCHOBHBIX XapaKTCPHUCTHUKAX; O IMMPOABJICHUAX COJIHEYHOM aKTMBHOCTH M CBSI3aHHBIX C HEH
nporieccax Ha 3emiie u B 6nocgepe; 0 TOM, Kak aCTPOHOMBI Y3HAJIM O BHYTpeHHEM cTpoeHuu CouHIa u
KakK Ha6J'IIO,I[eHI/I$I COJITHECYHBIX HGI)IITpHHO MNOATBCPAUTIN HaIlKM HOPEACTABICHUA O IIPOHECCAX BHYTPU
ConHna; NONYyYUTh NpeACTaBiIeHHE: 00 OCHOBHBIX XapaKTePUCTUKAX 3BE3J, MX B3aUMOCBSI3H,
BHYTPEHHEM CTPOEHHH 3BE3]1 Pa3IMUHbIX TUIIOB, OHATH MPUPOAY OENBIX KapIMKOB, HEUTPOHHBIX 3BE3]
U 4E€PHBIX JbIP, Y3HaTh KaK JABOMHBIE 3BE3/bI IOMOTAIOT ONPEAEIUTh MAcChl 3BE3M, a MYJIbCUPYIOIINE
3BE3/IbI — pacCTOSIHUA BO BCeneHHOM; MOIy4YuTh MPEICTAaBIECHWE O HOBBIX M CBEPXHOBBIX 3BE3NAX,
y3HaTh, KaK )KMBYT U YMHUPAIOT 3BE3/bI.

Mueunsbiii [IyTs — Hama l'anakruka (3 49).

Llenv usyuenue memvl — TIONYYUTH TpencTaBieHue o Hamed ['amaktuke — Mieunom Ilytu, 00
00BEKTaX, €€ COCTaBISIONIUX, O pACIpENeNCHUH Tra3a W MbUIM B HEH, PacCesHHBIX U IIAPOBBIX
CKOIUICHHUSX, O €€ CIIUPAIbHOM CTPYKTYype; 00 HCCleA0BaHUU €€ IEHTPAIbHBIX 00JacTei, CKPBIThIX OT



HAaC CWIbHBIM IIOTJIOIIEHUEM Ta30M M IBLIBIO,
PacCIIOJIOKEHHOM B caMoM LieHTpe ['anmakTuku.

a TakkKe O CBEPXMACCUBHOM UYEPHOUN IbIpE,

lanakruku (3 4).

Lenv usyyenus memvl — TONYYUTH NPEJICTABICHHUE O PA3JIMYHBIX TUIMAX TAJIAKTHUK, 00 OIpe/eleHUH
paccTOSHUI 10 HUX 11O HAOJIIOICHUSM KPACHOTO CMEIICHWSI JIMHUIA B UX CIIEKTPax, U 0 3aKoHe Xa00ia;
O BpalllEHUU TaJakTHUK M CKPBITONM TEMHON Macchl B HHMX; MOJYYUTh NPEJCTAaBICHUE OO0 aKTHBHBIX
raJlakTUKaxX M KBa3apax U 0 (PM3MUECKUX MPOIleccax, MPOTEKAIOIINX B HUX, O PACTIPEICIICHUN TATAKTHK
U UX CKOIUIGHHH BO BceneHHOH, O ropsyeM MEXralaakTHUeCKOM ra3e, 3arlojHSIONIMM CKOIUICHUS
TaJIaKTHUK.

Ctpoenue u 3BoM0nuA Beesiennoii (3 1).

Lenv uszyuenus memvl — TMOJIYYUTH MpEACTaBIECHUE 00 YHUKaIbHOM 00bekTe — BceeneHHOM B 1enom,
y3HaTh KakK pemaercs BONPOC O KOHEYHOCTH WJIM OECKOHEUYHOCTH BceneHHOH, 0 mapaaokcax,
CBSI3aHHBIX C 3THUM, O TEOPETUYECKUX IOJOKEHHUSIX OOILIeH TeOpUH OTHOCUTENBHOCTH, JIeKAIIUX B
OCHOBE TMOCTPOCHHSI KOCMOJOIMYeCKHX Mojeneil BeceneHHoi; y3HaTh Kakue HAOMIOJCHHUS NMPUBEIH K
CO3JIaHMIO paclmpsonieiics Moaenu BceneHnHoi, o paauyce W Bo3pacte BceneHHOH, O BBICOKOM
TEMIIEpaType BEIeCTBA B HauyaJbHbIE NEPUOJbl XU3HU BceneHHOM W O NpHUPOAE PETUKTOBOIO
U3JIy4YEHUsl, O COBPEMEHHBIX HAOJIOEHUSIX YCKOPEHHOT0 paciiupeHus BeenenHoi.

CoBpeMeHHbIe TPOOJIEMBbI ACTPOHOMUH (2 Y).

Llenv usyuenus OanHOU membl — TIOKA3aTh COBPEMEHHBbIC HANpaBlieHUs HU3yueHus BceneHHOH,
pacckazaTb O BO3MOYKHOCTHU OIPEIEICHUS PACCTOSHUNA JO TalaKTHK C IIOMOIIbIO HaOII0eHUM
CBEPXHOBBIX 3BE3/1 U 00 OTKPBITHH YCKOPEHHOTO paciiupeHus BceneHHoil, o ponu TEMHON SHEPruu U
CWJIBI BCEMHPHOTO OTTAJIKWBAHUS, Y4YallUecs TOJydaT MPEICTaBICHHE 00 SK30IUIaHETaX U ITOWCKE
9K30IUIaHeT, OJarompUATHBIX [JS KU3HU; O BO3MOXKHOM YMCJIE BBICOKOPA3BUTHIX IHMBHJIM3ALUNA B
Hamren FaJIaKTI/IKe, O ME€TOoJaX INTOUCKaX KN3HU U BHC3CMHBIX III/IBI/IJII/I3aIII/If/'I n np06J1eMax CBsI31 C HUMMU.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HasBanmue pasneia MoayJib BOCHHTATEIbLHOM NPOrpPaMMBI Bpems
1 Brenenue Henb 3Hanuit. Jlenb 60pbObI C 2 Jaca
TEPPOPU3MOM.
2 AcTtpomeTpus Munn-npoext «Ilnrocel 1 MUHYCBI 5 yacoB
Pa3IMYHbIX BUJOB TEJIECKOIOB)»
3 HebecHast MexaHuKa [TpoexT «Ypok u3 kocmoca». Buneoypok | 4 yaca
«Mup HEBECOMOCTH»
4 Crpoenune ConHeuHoii cuctemsl | JleHb KOCMOHABTUKU. YPOK- 5 4acos
uccienosanne «Kocmoc- 310 MbI»
5) Actpodusuka u 3BE31Has CocraBieHre KpoccBOP/I0B IO TeMaM 7 9acoB
aCTPOHOMHS YPOKOB
7 MineuHsblil yTh Cepus BuneoypokoB «llomynspHas 3 yaca
ACTPOHOMHS JUIsl HAUMHAIOIIHX»
8 I"anakTuku Munn-npoext «Kamepa mxer 24 paza B 3 yaca
CEKYHIY»
9 CrtpoeHnue u 3BoIOIUSA Okckypeus B [lsaturopekuii mianerapuit | 3 yaca
Beenennon
10 CoBpeMeHHbIE TPOOIIEMBI Henb 3emmu. bpeiin-punr «3emis — Ham | 2 yaca
ACTPOHOMUU 00muii oM

Bcero 34 yacoB, n3 HuX 1 4yac HTOroBasi KOHTPOJIbLHasi padoTa.




