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IIpeaMeTHBIE pe3yabTAThI

[Tnanupyemble pe3ynbTaThl OCBOCHHS YIeOHOT0 IIPEeJMETa IO UTOraM

obydenus B 10—11 kmaccax:

® TIOJIYYUTh IPEJACTABICHUS O CTPYKType W MacmTabax BcenmeHHoW m Mecte
YeJIOBeKa B HEH; y3HATh O CPEJCTBAaX, KOTOPHIC MCIOJIB3YIOT aCTPOHOMBI, YTOOBI
3arJISHYTh B CaMble YAAJIEHHBIC YrOJKH BceleHHONW W HE TOJIBKO YBHJICTH
HeOCCHBICE Teda B HEAOCTYNHBIX ¢ 3eMJIM JWana3oHax JUIMH — BOJH
AJICKTPOMArHUTHOTO M3JIYy4YCHHUS, HO M y3HaTh O HOBBIX KaHAJaX IOJYyYCHHS
nHpopManuu 0 HEOECHBIX TeIaX C IOMOIIBI0O HEHUTPHMHHBIX W T'PaBUTAIIMOHHO-

BOJIHOBBIX TCJIICCKOIIOB.



e y3HATH O HAOJFOJIAEMOM CJIO)KHOM JBMOKeHUH TutaneT, JIynsl u CosHIa, ux
uaTepnperanud. Kakyro posib urpanu HaOmoaeHus 3atmenuit JIyasl u ComHia B
KM3HU OOIINEeCTBA W UCTOPHsS HMX HaydHOro oObscHeHus. Kak Ha oOCHOBe
ACTPOHOMHUYCCKUX SIBJICHUW JIIOJW HAYYHJIUCh H3MEPATh BpeMsS M BECTH
KaJICH/IapPh.

e y3HATh, Kak OJjarojaps pa3BUTHIO AaCTPOHOMHUHU JIFOJW TEPEUUId OT
NPEJICTABIICHUS  TEOICHTPUYECKOW  CHCTEMBI MHpa K  PEBOJIOIMOHHBIM
HPECTABICHUSAM T'eJIHOLIEHTPHUECKON crcTeMbl Mupa. Kak Ha OCHOBE MmociieHei
OBUTM OTKPBITHI 3aKOHBI, YIPABJISIONIME JBM)KCHHEM ILIAHET, M IMO3JHEe, 3aKOH
BCEMHUPHOTO TATOTCHHSI.

e Ha IpUMEpPE HCIOJb30BAaHUS 3aKOHA BCEMHPHOTO TATOTCHHS ITOJIYYHUTh
IPECTABIICHUS 0 KOCMHUYECKHUX CKOPOCTSAX, HA OCHOBE KOTOPBIX PACCUNUTBHIBAIOTCS
TPAeKTOPHH TMOJETOB KOCMHUYECKHX allapaToB K IIaHeTaM. Y3HaTh, Kak
HpOSIBJISICT ce0si BCEMHPHOE TATOTEHHE Ha SBIICHUAX B cucTeme 3emisi—JlyHa, u
HBOJIIOLINIO ITOM CUCTEMBI B OYAYIIIEM.

e y3HATh O COBPEMEHHOM IPEACTaBICHUH, O CTpoeHUH COJIHEYHOW CHUCTEMBI,
O CTPOCHHM 3eMIIM KaK IIaHEThl M MPUPOJE MapHUKOBOro 3¢dekra, 0 CBOHCTBAX
IUTAHET 3€MHOM TPYIIbl M IIAHET-TUTAHTOB U 00 HCCJICIOBAaHHUSAX acCTEPOMIOB,
KOMET, METCOPOH/IOB M HOBOTO Kjlacca
HEOECHBIX TeJl KapJIMKOBBIX IIJIAHET.

® T[OJYYUTh MPEJACTABICHUE O METOJaX acTPOPU3MUCCKHX HCCIICIOBAHUU U
3aKOHAaX (DM3UKHUX, KOTOPBIC HCIIOJB3YIOTCSA IS M3YYCHHUS (PU3HUYCCKH CBOWCTB
HEOECHBIX TEI.

e y3HaTh npupoAy CojHIla M €ro aKTUBHOCTH, KaK COJIHEYHAs aKTHBHOCTH
BIUSET Ha KIMMAaT U Onochepy 3emiiM, KaKk Ha OCHOBE 3aKOHOB (PU3MKH MOIKHO
paccuMTath BHYTpeHHee cTpoeHue CojHIla M Kak HaOJIIOACHHUS 3a IMOTOKaMHU
HedtpuHo oT CojHI@ NOMOINM 3arisiHyTh B IieHTp CoJHI[a M y3HAaTh O
TEPMOSIIEPHOM UCTOYHUKE SHEPIHH.

® Vy3HAaTh, KaK ONPEICIAIOT OCHOBHBIC XapaKTePUCTUKH 3BE3N H HX

B3aMMOCBSI3b MEXAY COOOM, O BHYTPEHHEM CTPOEHUHU 3BE3I U HUCTOYHUKAX HX



SHEPruu; O HEOOBIYHOCTH CBOMCTB 3BE3]l OENbIX KapjUKOB, HEUTPOHHBIX 3BE3N U
YEPHBIX ABIP. Y3HATh, KaK POKAAIOTCS, )KUBYT U YMUPAIOT 3BE3IBI.

® Yy3HaTh, KaK MO HAOJIOJEHUSAM MYyJbCUPYIOUMX 3BE3N Ledenn onpeneisiTh
pPAcCTOSIHUS O APYIMX rajakTUK, KaK aCTPOHOMBI [0 HaOIIOJAEHUSM JBOWHBIX U
KpPaTHBIX 3BE3]1 ONPEIEIISIIOT UX MACCHI.

e [lonyuuTs npeacTaBiICHUs O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE31 U y3HATh
KaK B 3BE€37aX 00pa3yroTcs TSHKENbIE XUMUUYECKUE DJIEMEHTHI.

e VY3HaTh, Kak YycTrpoeHa Hama [amaktnka — Mieunsii IlyTh, Kak
pacnpeneneHbl B HEH pacCesHHbIe M IIAapOBble 3BE3HBIE CKOIUIEHUS M O0Jaka
MeX3BE3AHOr0 raza W neuid. Kak ¢ momomipio HaOM0AeHUN B MH(paKpacHBIX
Jy4ax yJaJoCh NPOHUKHYTH Yepe3 TOJIIY MEX3BE3AHOIO Ta3a U IbUIM B LIEHTP
["anakTuky, yBUAETh ABUKEHHE 3BE3]] B HEM BOKPYT
CBEpPXMAaCCHUBHOM YEPHOU JBIPHI.

e [lomyuuts mpencraBaeHUE O PA3JIMYHBIX THUIIAX TaJaKTUK, Y3HATh O
IIPOSIBJICHUSAX AKTUBHOCTH TaJakKTUK M KBa3apoB, PACHPEICICHUM TalaKTHUK B
OpocTpaHcTBE U (OPMHUPOBAHUU CKOIUJICHHMH U SYEHCTOM CTPYKTYphl HX
pacnpeneneHus.

e VY3HaThb O CTPOEGHWU W OHBOJIOIUHU YHHKAJIbHOTO OOBekTa BceenenHoit B
uenoM. llpocienuts 3a pa3BuUTMEM  IPEACTAaBICHUM O KOHEYHOCTH U
O0eckoHeuHOCTH BceneHHol, o0 (yHIaMEHTAIBHBIX MapaJoKcaX, CBSA3aHHBIX C
HUMM.

e [loHATh, KaK U3 HAOJIIOAAEMOIO KPACHOTO CMEIIEHHUS B CIEKTpax NajEKux
TJIAKTUK MPHUIIINA K BBIBOJY O HECTAlMOHAPHOCTH, paclIMpeHuu BceneHHOH, W,
YTO B MPOIJIOM OHA ObLIA HE TOJBKO IUIOTHOM, HO M TOPSIYEH U, 4TO HaOJIr01aeMoe
PEIMKTOBOE M3JIyYeHUE TOATBEPKAAET OTOT BaXHBIM BBIBOJ COBPEMEHHOU
KOCMOJIOTHH.

e VY3HaTh, KaK OTKPBUIM YCKOPEHHOE pacIlIupeHre BCeneHHON U ero CB3bIO ¢
TEMHOM DSHEPruel W BCEMUPHOM CHIOW OTTAIKHABAHHS, MPOTUBOCTOSIIIEH

BCGMHpHOﬁ CHJIC TATOTCHHA.



e VY3Hathb 00 OTKpPBITUM D3K30IUIAHET — IUIAHET OKOJO APYruX 3BE3A H
COBPEMEHHOM COCTOSIHMM NMPOOJEMbl TOMCKA BHE3EMHBIX IIUBUIIN3ALUNA U CBA3U C
HUMM.

e Hayuutbcs nOpOBOAUTH MPOCTEUIIME ACTPOHOMUYECKHE HaOJIOJICHNUS,
OPUEHTUPOBATHCS CPEIU SPKUX 3BE3]L U CO3BE3IUM, U3MEPATH BBICOTHI 3BE3N U
ConHua, onpeaensaTe aCTPOHOMUYECKMMH METOJAMH BPEMS, IIUPOTY U JTOITOTY
MecTa HaOmofeHud, usMepsaTh auamerp CojgHUA M U3MEPATh COJHEYHYIO

AKTUBHOCTD u eé 3aBUCHUMOCTD oT BPCMCHHM.



COJIEP)KAHUE

BBenenue B aCTPOHOMHUIO

Crpoenne u macmitadbl BecesreHHOM, M COBpeMEeHHbIE HA0II0ICHHS.

Kakne Ttenma 3anonusior Bceenennyro. KakoBbl MX XapakTepHbIE pa3Mepbl
UpaccTossHus Mexay HuMHU. Kakue ¢uznueckue ycaoBUS BCTPEYAIOTCS BHHUX.
Bceenennas pacmupsiercs.l'ne m kak paboTalOT camMble KpPYIHBIE ONTHYECKHE
Teneckonsl. KakacTpoOHOMBI HcCIeAyrT raMmma-usnydeHue BceenenHon. Uro
YBUJEIUTPABUTALIHOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

AcCTpOoMeTpHUs

3Bé31HO0e He0O U BUAUMOE IBHKEHHE HEOeCHBIX CBETHII

Kaxkue 3B&31b1 BXOAST B co3Be3nus Opuona u Jlebens. ConHile NBUKETCAIO
skaunTtuke. Ilmanersl  coBepmiatoT  merieoOpazHoe  ABmkeHue.HebecHble
KoopauHaThl. YTo Takoe HeOecHbI skBaTop M HeOecHb Mepuauad. Kak
CTPOSITAKBATOPUAIIBHYIO CUCTEMY HEOECHBIX KOOpAUHAT. Kak
CTPOSITTOPU3OHTAIBHYIO CHCTEMY HEOECHBIX KoopauHaT.Bunumoe aBuxeHue
wianer U Connua. IletyneoOpa3sHoe IBMKEHWE IUIAHET, IMOMATHOE M MPSMOE
INBWKEHHE IUIAHET.DKJIUNTUKA, 30[MaKaibHble co3Be3qus. HepaBHoMepHOE
nBrkeHneCoMHIA MO YKITUIITUKE.

JBuxenue Jlynel u 3atmeHusi®aspl JIyHbI 1 CHHOIUYECKHAN MECSI, YCIOBUS
HACTYIUICHUSI COJIHEYHOI'O WJIYHHOrO 3aTMEHUU. 1loueMy mpoucxonsar coJHeYHbIe
3armenus. Capoc wunpenckaszaHus 3aTMeHuid. Bpemsa u kanenaapb3BE3NHOE H
COJIHEYHOE BpEMsI, 3BE3OHBIA M TPOIMUYECKUM TOA.YCTPOMCTBO JYHHOIO U
COJTHEYHOTO  KajeHaaps, mnpoOiembl  uxcornacoBanus  lOnuanckuih  u
TPUTOPUAHCKUM KaJEHIAPH.

Heb0ecHas MexaHuKA

I'eamoneHTpryeckasi cucreMa Mupa
[IpencraBnenus o crpoeHnu COTHEYHON CHUCTEMBI B aHTUYHBIE BpeMEHa UB
CpPEIHEBEKOBbBE. [ €MOIEHTpUYECKass CHCTEMa MHpa, J0Ka3aTeIbCTBOBPAIICHUS
3emuin Bokpyr Comaina. Ilapammakc 3BE311 M ONpEeAETCHUEPACCTOSAHUA 0 HUX,

napcex.



3akonbl Kemiiepa

OtkpeiTe M.Kemmepom  3ak0OHOB — IBMKEHMS — IUIaHeT.  OTKpbITHE
3akoHaBcemupHoro  Tarorenus u  0000wmEHHbIe  3akoHbl  Kermuepa.
OnpenenenneMacc HeOECHBIX TEll.

Kocmuueckne ckopocTu

Pacy€Ttel mepBoM M BTOPOM  KOCMHMYECKOM  CKOPOCTH UM HX

dbusznueckuiicmpici. [Tonét FO.A. T'arapuna Bokpyr 3emiin o KpyroBoit opoure.
MeknianHeTHbIE nepeaEThbl

[ToHATHE ONTUMAIBHOM TpaeKTOpPUM MOJIETAa K IU1aHere. Bpemsa mnosnéra
KIUTAHETE U 1aThl CTApPTOB.

Jlyna u e€ Bausinue Ha 3eMJII0

Jlynaeii  penbed w ero mpupona. IlpunuBHOE B3auMOJEHCTBHE
mexnayJlynon wu  3emn€il. VYpanenue JlyHpl oT 3eMiaM M 3aMeJICHUE
BpanieHusa3emin. [Ipeneccust 3eMHON OCH U TpeABAPEHUE PABHOJAECHCTBUM.

CTpoeHue COTHEYHOH CHCTEMBI
CoBpemennble npeacrapjienusi 0 CoiHeUHOH cucTeme.

CocraB ConHeuyHo#l cuctembl. [lmaHeTsl 3eMHOM TpPyNnbl U IJIAHETHI-
TUTaHThI, UX MpUHIUIHaNbHbIe pa3nuuus. O61ako kometr Oopra u [losicKotinepa.
Pa3mepsl Tes1 COTHEYHOW CUCTEMBI.

ITnanera 3emus

®opma u pazmepsl 3eMiu. BHyTpeHHee ctpoenne 3emin. PolbnapHHUKOBOTrO
s dexTa B hopMUpOBaHUU KIMMATa 3EMITH.

Ili1a”HeTHI 3¢MHOM IPyNIbI

UccnenoBanuss Mepkypusi, Benepsl u Mapca, uX CXOXeCTb ¢ 3eMIIEH.
KaknapaukoBeiii 3 dekT rpeeT MOBEpPXHOCTh 3eMIIM M TeperpeBaetatMochepy
Benepsi. Ectb mu sxu3up Ha Mapce. DBomtonius opoutciyTHukoB Mapca ®@oboca u
Jlerimoca.

IlnaHeTbI-TUTAHTHI



dusznyeckue CBOICTBA IOnurepa, CarypHa, Ypana 151
Hentyna.Bynkannueckas nearenbHOCTh Ha cnyTHuke FOmnurtepa Ho. Ilpupona
KOJIEBOKPYT IUIAHET-TUTAHTOB.

Ili1aneTbI-KapJIMKH U MX CBOHMCTBA.
Maagbie Tena ComHeYHON CHCTEMbI

IIpupona ©  OBWXKEHHUE  acCTEPOUJIOB. Crneuuduka  IBUKEHUS
rpynmnacrepouioB  TposHueB u I'pexoB. Ilpupona u  JBHKEHHE KOMET.
[NosicKoinepa n O6nako komer Oopra. [Ipupoaa MeTeOpoB U METEOPUTOB.

MeTteopbl 1 METEOPUTHI

[Ipupona mnaparomux 3BE3NN, METEOPHbIE NOTOKM W HUX PAJUAHTHI.
CBsi3bMEXIYy METEOPHBIMM TOTOKaMU M KoMmeramu. llpupoma KamMeHHBIX
WKEJE3HBIX METEOpUTOB. IIprpoa METEOPUTHBIX KPaTEPOB.

IpakTudyeckas acrpodbusuka u usuka CoTHIIA

Metoabl acTpopu3uIeCKUX UCCIIeI0OBAHUN
YCTpoHCTBO M XapaKTepUCTUKH  TEJeCKONOB  pedpakTopoB U
pedaekTopoB. Y cTpOUCTBO PaANOTEIECKONIOB, PATUOUHTEP(HEPOMETPHI.
Connue
OcHoBHble xapakTepucTuku ConHua. OnpeneneHnue Macchl, TEMIEPaTypbIn
xumudeckoro coctaBa Comuna. CtpoeHue conHeuHoil atmocdepbl. ConHeuHas
aKTUBHOCTH U €€ BIMSHUE Ha 3eMiTto u Guocdepy.
BuyTrpennee crpoenne CosiHna
Teoperuueckuii pacy€t Temrepatypsl B ieHTpe ConHua. SnepHbIinCTOYHUK
SHEPIUM U TEPMOSIACPHBIE PEAKIIMU CUHTE3a Teius U3 BOAOPOAA,IEPEHOC SHEPTUU
n3 neHrpa CoiHLIA HapyXy, KOHBEKTHBHAs 30HA.HEeWTpUHHBIA TeENEeCcKon U
HaOrOIeHNS TTOTOKa HeUTpuHO OT CoJHIIA.
3Bé31bI
OCHOBHbBIE XapPaKTEePUCTUKHU 3BE3]
Onpenenenue OCHOBHBIX XapaKTEPUCTUK 3BE3M: Macchl,

CBCTUMOCTH, TCMIICPATYPbI u XUMHYCCKOI'O cocCTana. CHGKTpaJ'IBHaH



KiaccupukanuszBeé3n U e€ (u3MUecKue OCHOBBI. JlMarpamma «CHEKTpaibHbIN
KJIACCY» —CBETUMOCTbD 3BE3], CBsI3b MEXKY MACCON U CBETUMOCTBIO 3BE3 L.
BuyTpenHee cTpoeHue 3BE3/1

Ctpoenue 3Be3/bl TJIAaBHOW MOCIEN0BATENLHOCTU. CTPOEHNUE 3BE3] KPACHBIX
TUTAHTOB U CBEPXTUTAHTOB.

Besibie kapauku, HEUTPOHHBbIE 3BE3/1bl, MMYJILCAPHI U YEPHBIE AbIPbI
Crpoenue 3BE371 O€NbIX KapJIUKOB U MIpeJeN Ha UX Maccy — mpeaendanapacekapa.
ITynbcapsl u HeUTpOHHBIE 3BE3/bI. [Ipupona YEPHBIX IbIP MUX MTAPAMETPHI.

J/IBoliHbIe, KPATHBIC M NIEPEeMEHHbIE 3BE3/IbI

HaGmionenust ABOMHBIX M KpaTHBIX 3BE3A. 3aTMEHHO-TIEPEMEHHBIC
3BE31b1.0MnpeeieHne Macc JBOWHBIX 3BE34. Ilynbcupyrommue mnepeMeHHbIE
3BE3IBI,KpUBBIC M3MEHEHUs OJiecka medeni. 3aBUCUMOCTh MEXKITY CBETUMOCTBHIO
urnepuoioM mynscanuil y nedeuns. edbennpl — masaxu Bo BeeneHHOM, MOKOTOPBIM
ONPEAEISAIOT PACCTOSHUSA 10 JAJEKUX CKOIUIEHUN U F'aJIAKTHUK.

HoBble u cBepXxHOBbIE 3BE3ABIXAPAKTEPUCTUKUA BCIHBIIMIEK HOBBIX 3BE3.
CBs3b HOBBIX 3BE3[l C TECHBIMUIABOMHBIMU CHUCTEMAMH, COJEPKAIIUMU 3BE3NY
Oenbiii  kapiuk.IlepeTexkanue BemiecTBa W SIIEPHBIM B3pHIB Ha TMOBEPXHOCTH
6enorokapiuka. Kak B3pbhIBatoTCS CBEpXHOBBIC 3BE3/IbI. XapaKTEPUCTHUKUBCIIBIIIEK
CBEpXHOBBIX 3BE31. ['paBUTAllMOHHBIA KoJutaric Oeoro KapjauKac MaccCou
Yanapacekapa B COCTaB€ TECHOW JBOWHOM 3BE3/bl — BCIBIIMIKACBEPXHOBOM
MepBOro Tuma. B3pblB MacCHMBHOW 3B€31lbl B KOHIIE CBOCUAIBOJIOLMU — B3PbIB
CBEPXHOBOM BTOporo Ttwma. HaOmioneHne OCTaTKOBB3PHIBOB CBEPXHOBBIX

3BE3M.0BONIOLMS  3BE3A:  POXKIEHHE, KU3Hb U CMepTh  3BE3aPacuér

MMpOAOJIZKUTCIbHOCTH KN3HH 3Bé3I[ pa3H01?1 MacCChI Ha
FJIaBHOI\/IIHOCJ'IeI[OBaTeJ'IBHOCTI/I. Hepexon B KpaCHEIC I'MraHThbI )41
CBCPXTHUI'aHTBIIIOCIIC HCUCPIIaHUA BOJOpOaa. CriokoiHas 9BOJIFOOHUA

MaJIOMaCCUBHBIX3BE3l, W TPABUTAIIMOHHBIA KOJIJIATIC W B3PBIB C OOpa3OBaHHEM
HEUTPOHHOM3BE3Abl WM YEPHOW JBIPBI MAacCUBHOM 3Be3fpl. OmnpeneneHue
BO3PacTa3BE3IHBIX CKOIUIEHUN U OTEJIBHBIX 3BE3/1 U MPOBEPKA TEOPHUH IBOIIOLUN

3BE3.



Maeunblii IIyTh

I'a3 u nbLIb B ['astakTHKE

Kak o0OpazyroTcs OTpaKaTEIbHbIE TYMaHHOCTH. [Touemy
cBeTATCAaU (D Py3HbIE TYMAHHOCTH
Kak kOHLIEHTpUpPYyIOTCS Ta30BbI€ U MBUIEBBIE TYMAHHOCTHU B ["anakTuke.

PaccestHHbIe M IAPOBbIE 3BE3IHbIE CKOILICHUSA

HaGmromaembie cBOMCTBA paccessHHBIX 3BE3AHBIX CKorieHuit. Habmrogaemble
CBOIWCTBA IIAPOBBIX 3BE3JIHBIX CKOIUICHUH. PacmpeneneHuen Xapaktep JBHKEHUA
ckorieHur B l'anaktuke. Pacnpenenenuwe 3BE3M,CKOIUIEHWN, Ta3a W IbUIM B
lNanaktuke.CBepxmaccuBHasi 4€pHas Ablpa B LEHTpE ['alakTMKK U KOCMUYECKHUE
nyun.MHbpakpacHsle HaOMIOACHUS JIBUXEHUS 3BE3N B IieHTpe [anmakTuku
noOHapyKEeHUe B IIEHTpe ["aJlakTUKKN CBEPXMACCUBHON YEPHOMU JIBIPHI.
Pacuér mapameTpoB cBepxmMaccuBHON 4€pHOM IbIpbl. HabmroaeHUIKOCMUYECKUX
JIy4el M UX CBS3b CO B3PhIBAMU CBEPXHOBBIX 3BE3I.

I"'anakTukun

Kak xmaccupunmpoBanu rajgakTukd 1o GopMe W KaMepTOHHAs
nuarpammaXab0ia. CaolicTBa CIIUPAIbHBIX, AIUTUN TUYECKUX u
HENPAaBWIbHBIXTAIAKTUK. KpacHoe cmeleHne B CHEKTpax TajJakKTHUK W
ONPEICIICHUEPACCTOSIHUAS 10 HUX.

3akon Xa00J1a
Bpamenue rajaktik U TEMHasi MaTEPUs B HUX.
AKTHBHbIE TAJIAKTUKH U KBa3apbl

[Ipupona AKTUBHOCTH rajlakTHK, paInoTraIaKTUKH! u
B3aMMO/ICHCTBYIOIIMETATAKTUKH. HeoObIluHBIE CBOMCTBAa KBa3apoB, HUX CBS3b C
SIAPaMM TaJaKTUKW AKTUBHOCTBIO YEPHBIX JBIP B HHUX.

CxomieHns raJJakTUK

HaOmronaemsie CBOICTBa CKOIUICHUU rajJjakTHK, PEHTT€HOBCKOE

H3JIyYEHHE, TeMITepaTypa u Macca MEXKTaJIaKTHUE€CKOTO rasa,

HeO6XOI[I/IMOCTBCYH_ICCTBOB3HI/I$I TEMHOM MAaTCpun B CKOINICHHAX TIaJIaKTHK.



Onenka MacChITEMHOM MaTepud B CKOIUICHMAX. Sluencras  CTpyKTypa
pacrpeneacHuAraJlakTuKy CKOTUIEHUHN TaJIaKTUK.

Crpoenue v 3Boonua BeejeHnoi

KoneuyHocTh 1 0eCKOHEYHOCTh BCejleHHOH — MapagoKChIKIACCHYeCKOM
KOCMOJIOTHH.

3aKOH BCEMHPHOrO TATOTEHUS] M  NPEACTABICHUS O KOHEYHOCTH
nbeckoHeuHoctu Bcenennoit. ®DOTOMETpPUYECKUN TApPaJOKC HIIPOTUBOPEUHUS
MEXIY  KIACCMYECKMMM  TPEACTaBICHUSIMU O  CTpoeHuuBcelneHHOW U
HaOmoaeHusaMu. HeoOXoauMOCTh TIpUBIeUEHUS OOIIEHTEOPUH OTHOCUTEIBHOCTH
JUIS TIOCTpOEeHUsT Mojenu BceeneHHoil. CBS3bMEXKIAY TI'€OMETPUYECKHX CBOMCTB
npocTpaHcTBa BeeneHHOM cpacnipeieieHheM U IBUKEHUEM MaTEpPUU B HEM.

Pacummpsiromasica Beenennast

CBsa3p  cpeaHed  IJIOTHOCTM  MaTepud C  3aKOHOM  PacCUIMpPEHHs
UTE€OMETPUYECKUMU CBOWCTBaMH BcenenHoi. EBxnuosa 151
HeeBKIuaoBareomeTpuss Bcenennoil. OmpeneneHue paadyca U Bo3pacTa
Bcenennoni.Mogens  «ropsiuert  BcelleHHOW» W PEIMKTOBOE  M3JIIYYECHHS.
OOpa3oBaHne XMMHYECKHX DJEMEHTOB BO Bcenennoit. OOunme renus
BoBceneHHOM 1 HEOOXOIUMOCTh 00pa30BaHUs €r0 Ha PAHHHUX ATANaxdBOJIOUH
Bcenennoii. Heo6xoaumMocTh HE TOJIBKO BHICOKOM INIOTHOCTHUBEIIECTBA, HO U €r0
BBICOKOM TEMIIEPATypbl HAa pAaHHHUX 3Tamax 3BoionuuBcencHHoON. PenmkToBoe
W3JIy4eHUE — U3JIYUYCHHE, KOTOPOE OCTAIOCh BOBCEJIEHHOW OT TOopsAdYero u
CBEPXIUIOTHOTO COCTOSIHHMSI MaTE€pUM HA pPAaHHUXATAaNax >KU3HU BceleHHOM.
HaGmomaemble  cBoiicTBa  penukToBOromsnyudeHus. [lodemy  HeoOxomumo
MpuUBJICUCHUE OOImEeH TEOPUHUOTHOCUTENBHOCTA I TOCTPOCHHUS  MOJEIH
Bcenennon.

CoBpeMeHHbIe TP00JdeMbl ACTPOHOMHUH

YckopenHoe pacumiupenue BeesieHHOM M TéEMHAsI JHePIrus
Habnrogenust cBepXHOBBIX 3BE3A | Tuma B Jan€kuxX TrajakTHKax |

OTKPBITUEYCKOPEHHOTO paciupeHus Bcenennoi. OTkpbITHE CHUJIBI



BCEMUPHOTOOTTAIKMBAHUA. TEMHAsI HEPIHsl YBEIMYMBAET Maccy BceneHHON 1o
Mepee€ pacuupenus. [Ipupona cunsl BceMupHOro OTTaIKuBaHUA.
OOHapy:KeHHe IJIaHET BO3JIe APYrUX 3BE3.

HaGmonenust 3a  aBuMKeHHWeM  3BE3J M ONpEACJICHUS  Macce
HEBUJIMMBIXCITYTHUKOB 3BE3]l, BO3MYIIAIOIIUX HX MPAMOJIUHENHOE JBU)KCHHE.
MeTop100HapyKEeHUS DK30IUIaHET. Ouenka YCIIOBUI Ha
NOBEPXHOCTAXAK30IUIaHeT. [louck 3K301aHeT ¢ KOM(OPTHBIMU YCIOBHUSMU IS
KU3HUHA HUX.

ITouckm ;ku3HU M pasyma Bo Becenennoi

PasButre mnpenacraBieHUMil O BO3HUKHOBEHMH U CYIIECTBOBAHUU IKU3HU
BoBcenenHoil. CoBpeMEHHbBIE OLIEHKH KOJWYECTBA BBICOKOPA3BUTHIXIMBUIN3ALIHIMI
B lanmaktuke. IlombiTku OOHapy>KeHHUS U TOCBUIKM CHUTHAJOBBHE3EMHBIM

OUBUIIN3allUAM.






HOYPOYHOE TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema OcHoBHOE coaep:kaHue IIpeaMeTHBIE pe3yabTaThI /laTa
n/n
Benenue (1 1)
1. Bsenenue BACTpoHOMHSI — Hayka o0 Kocmoce. [loHsaTHe3HATH/MOHUMATH:YTO n3y4yaer
ACTPOHOMHUIO Bcenennoit. CtpykTypsl ¥ MaciiTaObl BceneHHON.aCTpOHOMMUS ;POJIb HaOI0/ICHUM
Jlan€xkue rmyounsl Beenennoi BAaCTPOHOMUU;3HAUYEHUEACTPOHOMHUMU;UTO
Pecypcoiypora: 81, 2 rakoeBcenennas;
CTPYKTYpy ¥ MacitabbiBceneHHon
AcTtpomeTpus (5 1)
2. 3BE3aqHOE HEOO [3Be3nHOoe HeOo. Uto Takoe co3Be3nue. OCHOBHBIE3HATH/MIOHMMATH:
co3Be3usi CEeBEpHOro MOTyIIAPUs 4TO TaKOECO3BE3IHE; Ha3BaHUS
Pecypcul ypoka: 8 3 HEKOTOPBIX CO3BE3/IHH, 170,
3. |HebecHsie HeOecubiit  sxBaTop ©  HeOECHBIM  MepHAMAH;KOH(QUIYpaluio, alb()yKaxaoro U3 3THX
KOOPAUHATHI FOPU3OHTAIBHBIC, OSKBATOPHAIBHBIE  KOOPIWHATHI;CO3BE3ANN; OCHOBHBIC TOYKH, JIMHUHU
KyJIbMHHAITANA CBETHII. MKpYyTd Ha HeOecHolchepe:ropu3oHT,
["opuzoHTaNbHAS cucreMa KOOPAMHAT. [IOTYJCHHASIIUHUS, HeOeCHbBIMEepHInaH,

JKBaTOpUalbHas CUCTEMA KOOPAUHAT

Pecypcoiypora: 8 4

HEOCCHBINAKBATOP, OKJIUITHUKA, 3CHUT,

MMOJOCMHPA, OoCbMHpa, TOYKH




Buamnmoe
NIBUKEHHUE
IJIAHET "

CoiHna

9KJII/IHTI/IKa, TOYKa BCCCHHETO pPaBHOACHCTBUA,

HEepaBHOMEpHOE IBUKeHUE COJIHIIA M0 SKJIUITUKE

Pecypcul ypoxa: 8 5

PAaBHOACHCTBUM M COJIHUECTOSHHUM;
TEOpeMY O  BBICOTE  IOJIFOCaMupa
HaJITOPU30HTOM; OCHOBHBIE
NOHATHUIC(EPUUECKOM u

JIBrokeHue JIyHbl

CuHoguveckuil Mecdll, y3Jibl JYHHOH OpOWUTHI,

HpaKTquCKOﬁaCTpOHOMHHC

1 3aTMEHUS OYeMy TPOUCXOAAT 3aTtMeHus, Capoc © [KyJbMHHAIMs HMBBICOTA CBETHJIA Haj
pecKa3aHus 3aTMECHHM FOPU3OHTOM;IIPSIMOE  BOCXOXKJICHUE U
Pecypcorypoxa: YueOHUK, § 6 CKJIOHEHUE, CYTKH; OTIHYHE MEXKIY
Bpewms n ConHeuHoe U 3BE3JHOC BpeMs, JIYHHBI H [HOBBIM M CTapbIMCTHIIAMH; BEJIMYUHBIL:
KaJICH1apb COJIHEYHBIN KaJICH/1aphb, IOJTUAHCKU I u |yraoBele pasmepsl JIynbin ConHIa;qaTel

IPUTOPUAHCKUH KaJeHAaph

Pecypcorypora: 8 7

paBHO,Z[CHCTBI/Iﬁ 141 COHHHGCTOHHHﬁ;YFOH

HaKJIOHa OKJIIUIITUKHUK 9KBATOPY,

COOTHOILICHUA MEXIyMEpaMH U MEpamu
BpPEMEHU TUTS U3MEPEHUS YTIIOB;
MIPOAOJKUTENBHOCTBIO/IA; YUCIIO 3BE3N,
BUIMMBIX  HEBOOPYKEHHBIMB3IIISIOM;
MIPUHIIATIBI ONPEAECICHUS
reorpa@uIecko MMPOTHIU JOJTOTHI IO
ACTPOHOMUYECKUM HaOJIOICHUSIM;

MPUYMHBI W XapakTep  BUIAUMOIO




nBIDKeHUs 3Be3n U CojiHIIa, a Takke
rogquyHoro JaBxeHus: ConHia

¥YMeTb:  HCIOJIB30BaTh  MOJBIXKHYIO
3BE3IHYIO KapTy I pelieHus|
CICMYIOIINX 3aJad: a) ONpPeaAesiTh
KOOpAWHATBI 3BE3JI, HAHECEHHBIX Ha
KapTy; 0) 1O 3aJaHHBIM KOOpJHUHATAM
o0bekToB (Conuue, JlyHa, TIaHeThl)
HAHOCUTb MX IIOJOXXCHUE Ha KapTy; B)
yCTaHABIMBATh KapTy Ha JIIOOYIO JaTy H
BpeMsi  CYTOK, OpUEHTHUpPOBaTh €&
MOMpENENATh  YCJIOBUS  BUJIMMOCTH
cBeTwi1. Pematek 3a1aum Ha CBSI3bBBICOTHI
CBETHJIA B KYJIbMUHALIMU c
reorpaduaeckoit HIAPOTON MecTa
HAOJIONICHUSI;  OMPENENsiTh  BBICOTY
CBETUJIAB KyJIbMHUHAIIUU u ero
CKJIOHCHHE;, TeorpadmuecKkyro BBICOTY
MeCTa HaONIOJCHUS; PUCOBATh YEPTEK B

COOTBCTCTBHMM C YCIOBHAMH 3aJa4l;




OCYLIECTBIIATh  IIEPEXO] K  Pa3sHbIM
CUCTEMaM  CYETAaBPEMEHHM, HAXOJUTh
cTOpoHbl cBeTa 1o [lomsapHON 3BE31E U

nosyaeHHOMY COJHIly; OTBICKMBAaTh Ha

HeOeceyronue CO3BE31Us u
HauOoyeespKue 3BE3/IBI B
HuX:bosbiyroMensenuny, Mamnyro

Mensenunty (¢ TlonspHoiizBesnoit),
Kaccuonero, Jlupy (cBeroii), Opén
(cAnpTampom), Jlebenp (c/lenebom),
Bosununit  (cKanemnoit),  Bonomnac
(cApktypom), CeBepHyIOKOpOoHY, OpHOH
(cberenbreiize), Tenen
(cAnpebapanom),

bonpmoii [1éc (cCupuycom)

HeOecHast Mmexanunka (3 4)




Cucrtema Mupa | ['eoneHTpudecKkass M TIeIUOLEHTPUYECKAS] CUCTEMA3HATH/MOHUMATD:
MuUpa; 00bsICHEHHE METIC00Pa3HOTO MNOHATHS:  TeIUOLIEHTpUYECKasCHUCcTEMA
NBIWKECHMS IUIAHET; JI0KA3aTeIbCTBA  JABWIKCHUSMUPA; TEOLIEHTPUYECKAsICUCTEMA MHPA;
3emun BoKpyr CoJiHIa; CUHOJANYECKUUTIEPUOT;
TOAWYHBIN NTapaJIaKe 3BE3] 3BE3HBINIICPUO]T;
Pecypcw ypora: 8 8 FOPU3OHTAIBHBINNAPAIIIIAKC,  YIJIOBBIE
pa3MepbICBETHIL, nepBassKOCMUYECKas
3aKOHBI O600mEnnsie 3akonbl Kemiepa u omnpeneneHue CKOPOCT; BTOPAAKOCMITIECKAst
NIBUOKEHUS Macc HEOECHBIX Tell CKOPOCTH, CHOCOBEL
[LIaHCT Pecypcbiypora: § 9 ONPENIENICHUSPa3MEPOB M MacChI3€MIIH;
Kocmuueckne — [lepBast ©  BTOpas  KOCMHYECKHE  CKOPOCTH; 110606k OTpe/ieTieH s PACCTOAHHH 10
CKOPOCTH U ONTUMAJIbHAS MONydIuunTaYeckas opoura KA K posecnpx Ter ®  mx  Mace 1o
MEKIUIAHETHBIE [[IJTAHETaM, BpeMs MOJIETA K IJIAHETE sakonyKeriepa;
[epei€Thl Pecypcuiypoxa: 8 10, 11 sakonsl  Kemmepa #  UX  CBS3b  C
3aKOHOMTATOTCHUS

YMerh: IpuUMEHATH 3aKOHbl Kemepau

3aKOH BCCMHUPHOI'O TATOTCHUA Inpu

00BSICHEHUH JABHMOKCHUA IIJ1aHCT n

KOCMHWYCCKHUX aliapaToB; peuiaTb

3ajaud  Hapacdy€T  PacCTOSIHUM 1O




M3BECTHOMY TMapaiakcy (M Hao0opoT),

MMHEMHBIX M YIJOBBIX  pa3MepoB
HEOECHBIX TE€J, PACCTOSHHUM IUIaHET OT
ConHIla ¥ MepuoAoB UX OOpalIeHus: Mo

TpeTheMY 3aKoHY Kerepa

Ctpoenue CosiHeuHOH cuctemsl (7 4)

10. |CoBpemenHble (OO0 OTNWYMAX TUIAHET 3€MHOW TPYMIBI W IJIAaHET- [3HATh: pOUCX0KAeHUECOTHEYHOM
[PEACTABICHUS OFUTAHTOB; O IJIaHEeTaX-KapjuKaxX; MaJbIX TeJlaX; O [CUCTEMbl, OCHOBHbIE 3aKOHOMEPHOCTH B
CTPOCHUU unosce Koiinepa u obmake komet Oopra ConHeyHolicucTeMe;

COCTaBe Pecypcurypoxa: 8 12 KOCMOTOHUYECKHETUIIOTESBI;
ConHeyHoit cucteMa3emisi—JIyHa; OCHOBHBIE
CHCTEMBI NBUKEHUSI 3EMIIH; dbopma3emmu;
11. [[Inanera 3emust Dopma 3emin, BHyTpEHHEE CTpOCHHE, aTMocdepa u pupoallyHsl; oOmmast
BIIMSTHUE MAapHUKOBOTO d(h(peKTa Ha KTuMaT 3eMiIl  XapaKTEPUCTUKAIIJIAHET 3€MHOM IPYIIIbI
Pecypcuiypoxa: 8§ 13 (atmocepa, TOBEpXHOCTH);  0OIIas

12. lyna u e€édopmupoBanne 1noBepxHocTH JIyHBI; Tpupoaa apaKTepucTiKa TLTaHeT
BIIUSIHUE HaIpWJIUBOB M OTJIMBOB Ha 3e€Mile U WX BIMSHUE Ha ruranToB(aTMOC(Epa; TIOBEPXHOCTE);
3eMITIO nBroKeHHEe 3emMin U JIyHBI; polieccus 36MHOU OCH U CIYTHHKH 1 KOJbLA IUIAHCT- I'MTaHTOB,

ABHIKCHHUC TOYKH BECCCHHETO PABHOACHCTBUA

ACTCPOUIbI HNMCTCOPUTHI,




Pecypcoiypoxa: 8 14

MOSICACTEPOUIOB;
KOMETBI UIMETEOPBI
YMerb: pemarh 3a4a4d Ha  pacyér

PAacCTOSIHUI 10 U3BECTHOMY MapajlakCy

13. [Inanetsl 3emHON®u3nueckue coiictea Mepkypus, Mapca u BeHepr;(PI HA0GOPOT), JIMHEHHBIX M YIJIOBBIX

rPYIIIBI MCCIIeI0BAHMS TIaHeT 3eMHOMU TPYMIblya3yepoB  HEGECHBIX TEN, PACCTOSHHIL

KOCMUHCCKUMHU allllapaTaMu miaHer or ConHI@ W TEpPUONOB UX

Pecypcolypoka: 8 15 oOpalieHuss 10  TPEeTbeMy  3aKOHY

14. [InanetsI- dusunueckue croiictBa IOnutepa, CarypHa, Ypana MK eruiepa. ToJIL30BATECIIAHOM

CUTAHTBHI. Henryna; ByJKaHWYeCKas A€ATEILHOCTh HA CIYTHUKE(CoHeuyHOl CHCTEMBI W CIIPaBOYHBIMH

[1naneTsI- tOnmutepa Mo; mnpupona Kosel BOKPYT IUIAHET-lyayypivus; OIIpeIeIIATh o

KapJIUKH CUTAaHTOB; MJIAHEThI-KapIUKH ACTPOHOMHYECKOMY KAJICHIApI0, KaKHe

Pecypcoryporka: § 16 [JIAHETHl U B KAaKUX CO3BE3AUSAX BUIHBI

15. Mamnsie tena@u3ndeckasi Npupoja CTepOrIOB Ha HEGEB IaHHOE BpeMS; -HAXOMHUTh

ConneuyHoit 1 komer; mosic Koiinepa u obnako komeT OOpPTa;jnamers Ha HeOe, OTIMYAA UX OT 3BE3L,

CUCTCMBbI HpupoJa METCOPOB 1 METCOPUTOB MPUMEHATh 3aKkoHbl Kemepa U 3akoH

Pecypcuviypora: 8 17 BCEMHUPHOTO TATOTCHUATIPU OOBSICHECHUHU

16. |CoBpemennsie |(COBpeMEHHBIC MTPEACTABICHUS O NMBIDKCHHUS IUIAHET W KOCMHYECKHX
MIpEICTaBICHUS OIPOUCX0KAeHUN COTHEYHON CUCTEMBI ATIIIapaToB.

IMPONUCXOKICHUHN

Pecypcwiypoxa: 8 18




ConHeuHon
CUCTEMBI
Actpodusuka u 3Bé31Hass actTpoHoMus (7 1)
17. Metoasl [lpyHIMO JEeWCTBUST U YCTPOMCTBO TEJECKOINOB, 3HATH: OCHOBHbIE(hU3UUECKUE
acTpo(usndeck pepakTopoB U pedIICKTOPOB; PATUOTEICCKONBI W XaPAKTEPUCTHKH Connna: Macca,
X paanouHTephepoMeTphI pa3Mephl, TEMIIEpaTypa; CXeMY CTPOCHUS
nccnenoBanuil |Pecypcul ypoka: 8§ 19 Connian (bU3HUECKHENPOIIECCHI,
18. |Comnie OrnpeneneHne OCHOBHBIX XapakTepucTHK CoJHLA;MPOUCXOMSIIIME B €ro  Heapax u
CTPOCHHE COJHEYHOM aTMOC(EpHl; 3aKOHBI HU3ITydeHUIATMOC(HEPE;  OCHOBHBIE  HPOSBICHHSA
a0COJIFOTHO TBEPIOTO Tella U TeMIieparypa poTocephIiCOIHEYHON aKTUBHOCTH, HX IPHYUHEI,
U ISATEH; MPOSBJIEHHE COJHEYHOW aKTHBHOCTH U eEMEPHOJAMYHOCTb M BIMAHHE Ha3EMIIIO;
BIMSIHUE Ha KIUMaT u 6uocdepy 3emiu OCHOBHBIE ~ XapaKTEPUCTUKH 3BE31 B
Pecypcwt ypoxa: 8 20 CpaBHEHHUHU cConHueMm: CIIEKTPHI,
19. |Buytpennee  [Pacuér TeMIEPaTypPhI BHYTpH Connua; [T€MIIEpaTypBl,
CTpPOCHHEC UTEPMOSICPHBIM  UCTOYHUK dSHepruu CojHila u CBETUMOCTH; IIyJIbCUPYIOIHC
MCTOYHUK nepeHoc HHepruu BHYTpu ComnHua; HaOI0JeHUs [MB3PBIBAIOIINECS 3BC31; TOPsZIOK
OHCPIrumn COJIHEYHBIX HEUTPUHO PacCTOAHUA 1o 3BE311, CIIOCOOBI
Connia Pecypcol ypoxa: 8 21 ONpeaEICHUS HUpa3MepoB 3BE3N;




20. (OcHOBHBIE OrnpeneneHue OCHOBHBIX XapaKTEPUCTHK 3BE3N; € IUHULIBI
XApAaKTEPUCTHUK (CTIEKTpajibHasl KilacCU(pUKALMS 3BE3; TUarpamMmma M3MEPEHUAPACCTOSIHUI . TapCeK,
U 3BE3] (CIIEKTP— CBETUMOCTBb» U PACHPEHECICHUE 3BE3N CBETOBOMIOJ; BOXHEHIINE
Ha HEH; CBA3b MacChl CO CBETHUMOCTBIO 3BE3] 3aKOHOMEPHOCTH MHUPA3BE3T;
rJIaBHOM IMOCJIEI0BATEIbHOCTH; 3BE3/IbI, nuarpaMMbl «CIEKTP— CBETUMOCTbY» U
KpacHbIE TUTAHTbl, CBEPXTUTAHTHI U O€JIble KapJIUKK  [«Macca— CBETUMOCTBY; croco0
Pecypcolypora 8§ 22—23 OTIpeIeTICHUSIMACC JIBOMHBIX3BE3;
21. |bensie OcoOEHHOCTH CTpOeHUsl OeNbIX KapJIMKOB W Tpenen [OCHOBHbBIC IapaMETPBICOCTOSHUS
KapJIMKH, Yannpacekapa Ha WX Maccy; TyJdbcapbl W BBE3JIHOIOBEINECTBA: IUIOTHOCT,
HCHUTPOHHBIE  HEHTPOHHBIE 3BE3/bI; MOHATHE UEPHOW JBIpBI; [TEMIIEPATypa, XUMHUYECKUNCOCTAB,
3BE3/bl, YEPHBICHAOTIOACHUS (U3NYECKOECOCTOSHUE;
NBIPBIL. NBOMHBIX  3BE3I WM ONpEACICHUE HMX  MacC;BaKHCHIIMEIIOHATHS
JIBOMHBIE, MyJIbCUPYIOLINE TepeMeHHbIe 3BE3MBI; Ledenapl HOIUYHBIAIIapalIakc, CBETUMOCTb,
KpaTHbIE H[CBSI3b NIEPUO/IA MYJIbCALIUN CO CBETUMOCTBIO Y HUX aOcoitoTHass  3BE3HAs  BEJIMYMHA;
nepeMeHHbsle  |Pecypcoiypora 8§ 24-25 YCTPOMCTBO HHA3HA4YEHHE TEJIECKONa;
3BE3/IbI YCTPOMCTBO 151 Ha3HAYEHHE
22. |Hosrle nHa6monaeMble TPOSBIEHHWS B3PHIBOB HOBHIX M PE(PPaKTOpoB MPedIEKTOPOB
CBEPXHOBBIC  |CBEPXHOBBIX 3BE31; CBOWCTBA OCTATKOB B3PHIBOB |Y M€Th: IPUMEHSTh
3BE3/bI CBEPXHOBBIX 3BE3]1 OCHOBHBICIIOJIOKEHUS BEYIIIUX

Pecypcwiypora 8§ 26

(bu3nYecKUX TEOpUd MpU OOBSICHEHUU




23.

JBOTIOLIUSA

3BE3T

DKn3Hb 3BE311 pa3IMUHOM Macchl U €€ OTPAKEHUE Ha
nuarpamme «CTIEKTP—CBETUMOCTbY;
IPaBUTALIMOHHBIN KOJIJIAIIC U B3PbIB OEJIOro Kapiivka
B JBOWHOM CHUCTEME U3-3a IEPETEKAHUS HA HETO
BEILECTBA 3BE3/bl- KOMIIAHbOHA; T'PABUTALMOHHBII
KOJIJIAIIC siZipa MaCCUBHOM 3BE3/bl B KOHLE €€ )KU3HMU.

OrieHka Bo3pacTa 3BE3AHBIX CKOIICHUI

Pecypcorypoka 8§ 27

npupoasl ConHua U 3BE3JA; pemaTh
3a7la4d Ha Pacy€T pacCTOSAHUN N0 3BE3N
[0 W3BECTHOMY TOAWYHOMY MAPAILIAKCY
1 oOpaTHbIE, HA CpaBHEHHUE PA3TUYHBIX

3BE3L MO CBETUMOCTSIM, pa3MepaMm U

TeMIIEpaTypam;

aHATM3UPOBATHINATPAMMBI «CTICKTP—
CBETUMOCTEY» H «Macca— CBETHMOCTBLY;
HAaXOJIUTh Ha HEO0e3BE3AbI:  AIb(BI
ManorMenBeauIbl, anbGuLHpHI,
anbGoilledens, anbheIOpia,
anbGeIOproHa, anb(GbIbM3HEIOB,

anbGeiBo3andero, ansdel Manorollca,

anbGbl bonwmorollca, anedeiTenpiia

MuieuHbli yTh (3 4)

24,

I'a3 ¥ mpUTE B

["anmakTuke

HaGmromaemple XapakTEePUCTUKU OTPAXKaTCIbHBIX H
muy3HBIX TYMaHHOCTEH; pacrpeaesieHne ux BOJIM3H
I'anakTukuy;

IJIOCKOCTHU ClipaJjibHasa

CTPYKTypa
["amakTUKH

Pecypcwiypora 8§ 28

3HATD: IMOHATUCTYMAHHOCTH,; OCHOBHBIC

dbu3nueckre MmapaMeTpbl, XUMHUUYECKHMA

COCTAaBU PACIIPENICIICHUE MEXK3BE3THOTO
BCIL[CCTBA Bl anmakTuke;
MPUMEPHBbIC3HAYCHUS CIEIYIOIINX




25.

Paccesuaple ©

HaOimromaemble  CBOWMCTBA  CKOIUIEHHM W UX

BEJIMYMH: - PACCTOSIHUS MEXy 3BE3aMU
B okpecTHocTH ConHIA, MX YHUCIO B
eé

["anakTuke, pa3Mepsl,

MH(paKpaCHBIMTEIECKOIT;

[IAPOBbIC pacnpenencuue B ['amakTuke
3BE3/IHBIC Pecypcol ypoxa § 29
CKOILJICHUS
26. |CepxmaccuBHaHaOironeHne 3a JIBWKEHHEM 3BE3 B IIEHTPE

s 4€pHas AbIpa)
B

LICHTpE
MitedHoro

[Tyt

[ ajlTakTUKHU B

MH(paKpacHBIM  TEJNECKOI;, OIEHKAa MacChl |
pPa3MEPOB YEPHOU ABIPHI MO JABUKEHHUIO OTIEIbHBIX
BBE3

Pecypcot ypora § 30

OLICHKA MACChl U pa3MepoB YEPHOU ABIPHI
10 JBUKCHUIO OTACIBHBIX 3BE3.

YMeThb: 00BICHITH IMPUYIKMHBIPA3TUYUA

BUIUMOTO 51 UCTUHHOTO
pactpeaeieHus 3BE3I,
MEX3BE3MHOIO  BEIIECTBA U

rajJJakTHK Ha HeOe;
HAXOJIUTh PACCTOSTHUSIMEKY 3BE3J1aMU B

OKpPCCTHOCTHU COJIHHa, HX YUCJIIO B

["anakTuke, €€ pa3Mepbl; OLEHUBATH
Maccy MW pa3mep 4YEPHOM IBIPBI 110
NBUKEHUIO OT/IEJIbHBIX 3BE3]T
I"anakTukm (3 4)
27. |[Knaccudukary [TUIBI TaTaKTUK U UX CBOMCTBA; KPACHOE CMEIICHUE W (3HATH: OCHOBHBIC(DU3UIECKUE
S rallaKTHK ONpENIeJICHHEe PACCTOSAHWI J0 TajJakTHK; 3aKOH [MapaMeTpbl, XUMHUYECKHUH COCTaB U

Xa0b0ma; BpallleHUuE TajlakTUK U COJepKaHue TEMHOU

pacnpeesieHue MeK3BE3THOTO BEIECTBA




MaTepuu B HUX B [anmakTuike; mnOpuUMEpHbIE 3HAYCHUS
Pecypcorypora § 31 CJIETYIOIIUXBEIIMYUH:OCHOBHBIE ~ THIIBI
FIaKTUK,  Pa3ju4usl  MEXKIYHUMH;
28. |AKTUBHBIC [pupoaa aKTUBHOCTH T'aJIaKTHK, IPUPOJA KBa3apoB  [IPUMEPHOE  3HAYeHHEH  (U3UYECKHH
rajaktuka  uPecypcwi ypoxa 8 32 CMBICJI TIOCTOSIHHOW Xa0011a;
KBa3aphl BO3pacT HaOJI01aeMbIX HEOCCHBIX TEI
29. |CxoruieHus [Tpupona ckoreHU U poib TEMHON MaTepuu B YMeTh: 00BACHATH IPUYUHBI Pa3INYUs
raJaKTHUK HUX; MEKTUIAKTUYECKUN Ta3 U PEHTICHOBCKOE BUIAMOI0O U MUCTHHHOI'O PACHPCACICHUAA

M3JIyYCHHUE OT HEro; s4Yeucras CTPYKTypa
pacnpeneneHus ['aJakTUK U CKOIUIGHUH BO
Bcenennoit

Pecypcwiypora 8§ 33

BBE31, MEXK3BE3JHOIO  BEIIECTBA U

rajJakTUK Ha HeOe

Ctpoenue u 3BoonuA Beesiennoi (2 4)

30.

KoneuHocte u
0ECKOHEYHOCTH
BcenenHoi.
Pacmmpsironias

ca Bcenennas

CBsi3b 3aKOHa BCEMUPHOTO TATOTEHUS c
MPEICTABICHUSIMH O KOHEYHOCTH U OECKOHEYHOCTH
Bcenennou; dboToMeTpruYeCKuit IapagoKc;
HEOOXOIMMOCTh OOIIEH TEOPUU OTHOCUTEIBHOCTH IS
MOCTPOCHUS MOoJies BeenenHnoun

Pecypcorypoxa: 8 34, 35

3HATD: CBA3b 3aKOHABCCMHUPHOI'O

TATOTCHHA C NpCaACTaBJICHUAMU 0)

KOHEYHOCTH u OCCKOHEUYHOCTH
Bcenennoii; 4TOo Takoe
(dhoTOMETPUICCKHIMA napajiokc;
HEO0OXOTMMOCTh oOrmein TeOpuun




31.

Moaenb
«ropsiueu
Bcenennoii» u
[PETTMKTOBOE

M3ITyUeHUE

CBs3b CpeHEN IUIOTHOCTH MaTE€pUu € 3aKOHOM
pacluvpeHuss U reoMerpuer BcenleHHOHN; paguyc U
BO3pacT Becenennon

Pecypcorypora: 8 36

OTHOCHUTCJIBHOCTH AJEIIOCTPOCHUA

MOJEIIN Bcenennoi; MOHSATHE

«ropsiuasBceseHHasn;

KPYITHOMACIITaOHYIO CTPYKTYpY

BcenenHol; 4TO TakoeMeTarajakTHUKa;

KOCMOJOruueckue Mojieau Beenennoi

YMeTh: HCIIOJB30BaATh 3HaHUA I10

buznke
M acCTPOHOMHUU

JIIA OIMKMCaHUuA J51

OOBSCHEHUS  COBPEMEHHON  Hay4JHOM

KapTUHBI MUpa

CoBpeMeHHbIe PO0JIeMbl aCTPOHOMUH (3 1)

32. [|YckopenHoe [Bxmag TtéMmHOM MaTepuum B Maccy BceeneHHoH; 3HaTh: KakKve HaOIOAEHUSAIIOATBEPIUIN
pacmpeHre  [HaONIOJIEHWE  CBEPXHOBBIX 3BE3 B  JANEKUX [TEOPUI0  YCKOPEHHOTO  PACIIUPEHUS
BceneHHOW — WralakTMKax M OTKPBITHE YCKOPEHHOI'O pacliMpeHus [BceneHHOou; 4TO HCCIIEI0BAaTEIN
TEMHAas dHEprusBceneHHou; IIPUPOJIBI CHUJIBI BCEMUPHOI'O0 [IOHMMAKT  MOJA  TEMHOMIHEPIrUEw;

OTTaJIKUBAHUSA 3auyeM B ypaBHEHHE ODWHINTEHHA Oblia
Pecypcwiypora: 8 37 BBEJICHA KOCMOJIOTMYECKast

33. |(O6napyxenue HeBumammple  COYTHHKH y  3BE3M;  METOMABI [IOCTOSHHAST; YCIIOBHS

[JIAHET BO3JIe  (OOHApYyKEHUs AK30IUJIAHET; AK30ILJIAHETHI C BO3HHKHOBCHMAIIJIAHET OKOJIO3BE3I;




NPYTUX 3BE3N

YCIIOBUSIMHU
0JIAarONPUSATHBIMU JIJIS1 dKU3HU

Pecypcot ypoxa: 8 38

METOAbl  OOHAPYXKEHMSI  DK30IUIAHET
OKOJIO JIPYTUX3BE31; 00 3BOJIOLUH

BcenenHont um  KM3HM BoBceneHHOM;

34.

pa3zyma BO

Bcenennoi

ITouck xu3Hu nPa3BUTHE MPEICTABICHUN O CYLIECTBOBAHUMU >KU3HU

Bo Bcenennoii; @opmyna [peiika u  uymcio
NMBWIN3aUUA B ['aJlakTUKe; TOUCK CHUTHAJIOB OT
BHE3EMHBIX [IUBWJIN3ALMN U 110/1a4ya CUTHAJIOB UM

Pecypcorypora: 8§ 39

npoOIeMbI MOMCKa BHE3EMHBIX
nuBHIM3anuii; popmynallpeiika

YMerh: WCIIOB30BaTh3HAHUSA,
MOJIyYeHHbIE MO (U3UKE U aCTPOHOMHUH,
TS ONMUCaHUs u 00BsCHEHHUSI
COBPEMEHHOM HAy4YHOW KAapTUHBI MHPA;
OOOCHOBBIBaTb CBOIO TOYKY 3PEHUS O
BO3MOKHOCTH
CYILLIECTBOBAaHUSBHE3EMHBIX

MUBUIIN3ALUN U UX KOHTAKTOB C HAMH

Pe3eps (1 4)










