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Hannas pabouas mporpaMMa cocTaBjeHa Ha OCHOBE IporpaMMbl « ActpoHomust 10-11» mist
0011e00pazoBaTeIbHBIX MIKOJ PeKOMeH0BaHHOH MunucTepcTBoM O6pazoBanus u Hayku PO (aBrop B.M.Uapyrus,
[Ipoceemenue, 2017)

Pabouas mporpamMma opueHTHpOBaHa Ha HCITONb30BaHme 6azoaoro YMK B.M.Hapyruna «Actponomus 10-11
Knacce», 2018r.

Ha ocnoBannu TpeGoBanuii I'ocymapcTBeHHOT0 0OpasoBarenpHOro crangapra 2010 r. B conepkanun paboueit
MPOTPaMMBI IO aCTPOHOMUU TIPEATIONAraeTCs PeaJn30BaTh aKTyalbHbBIE B HACTOSIIIEE BpeMsi KOMIIETEHTHOCTHBIM,
JTUIHOCTHO-OPUEHTUPOBAHHBIH, IEATEIbHOCTHBIN ITOIX0bI, KOTOPBIE ONPEACISIOT 3a0auu 00y4ueHus.

- [IpnoGperenne 3HaHMI U YMEHHUH IS KCIIOTE30BAHMS B IPAKTHIECKOM NEATEIIFHOCTH U TIOBCEIHEBHOM
KU3HU;

- OBiageHue cnocobaMu Mo3HaBaTeIbHON, HHPOPMAIMOHHO-KOMMYHHUKAaTUBHOH 1 pedieKCHBHON
JesITeNbHOCTEIH;

- OcBoeHUe MMO3HABATENLHON, HH(POPMALIMOHHON, KOMMYHHKATUBHOH, peICKCUBHON KOMITETCHIINH.

Komnemenmnocmmualii NIOAX0] ONPEICISIET CIENyIONIe 0COOCHHOCTH NPEABSIBICHUS COJICPKAHUS
o0pa3oBaHHUs:

OHO TIPEJICTABJICHO B BUC JCBATH TEMAaTHUECKUX OJIOKOB, 00CCIICYMBAIOIINUX (POPMHUPOBAHNE KOMIICTCHITUH.
Taxum 00pazom, KaleHAaPHO-TEMAaTHIEeCKOE TUTAaHUPOBaHUE 00eCTIeYMBaET B3aMOCBSI3aHHOE Pa3BUTHE U
COBCPIICHCTBOBAHUEC KITFOUCBBIX, O6HICHpC)IMCTHI>IX " IMPEAMETHBIX KOMHCTGHHHﬁ.

JIuunocmuasa opueHTaIs 00pa30BaTEIFHOTO MPOIIECCa BBISBISET MPHUOPHUTET BOCITUTATENFHBIX H
pa3BuBarmuX nenei o0yueHus. CiocoOHOCTh yYaIuXcsi IOHUMATh TPHYUHBI U IOTUKY Pa3BUTHUS (PU3NIECKIX
MIPOIIECCOB OTKPBIBAET BO3ZMOKHOCTH IS OCMBICIIEHHOTO BOCTIPUSITHS BCETO Pa3HO0Opa3usi MHPOBO33PEHUECKHX,
COLIMOKYIBTYPHBIX CHCTEM, CYIIIECTBYIONIUX B COBpeMeHHOM Mupe. Crucrema yueOHBIX 3aHATHI MPU3BaHa
CHOCOOCTBOBATh Pa3BUTHIO IMYHOCTHON CaMOWICHTU(UKAIINN, TYMaHUTAPHOUW KYJIBTYpPhI ITKOJIEHUKOB, HX
MPHOOIIEHUIO K COBPEMEHHOHN (PM3NIECKON HayKe U TEXHHKE, YCIJICHUIO MOTHUBAIMH K COI[MAIbHOMY ITO3HAHUIO U
TBOPYECTBY, BOCIIUTAHHUIO IMYHOCTHO ¥ OOIIIECTBEHHO BOCTPEOOBAHHBIX KAYECTB, B TOM YHCJIE IPaXTaHCTBEHHOCTH,
TOJICPAHTHOCTH.

Jleamenbrocmublii IOAXO OTPAXKAET CTPATETHIO COBPEMEHHON 00pa30BaTEIbHON MOJUTHKH: HEOOXOIUMOCTh
BOCIIMTAHUS YEJIOBEKA U TPAXKAaHUHA, HHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIEeCTBO, HAIIETIEHHOTO Ha
COBEpILEHCTBOBaHUE ITOT0 obmecTBa. CHCTEMa YPOKOB COPHEHTUPOBAHA HE CTOJILKO Ha Tepeiady «TOTOBBIX
3HaHMI», CKOJIBKO Ha (POPMUPOBAHNE AKTUBHOW JINYHOCTH, MOTUBUPOBAHHON K caM000pa3oBaHUI0, o0Iagatonei
JIOCTaTOYHBIMHU HABBIKAMH U TICUXOJIOTHYECKUMH YCTAHOBKAMH K CAMOCTOSITEILHOMY TIOMCKY, OTOOPY, aHAIN3Y U
WCIIOJIb30BaHMIO HH(POpMALIMK. DTO IOMOXKET BBIITYCKHUKY aalTHPOBATHCS B MHUpE, Te 00beM HH(pOpMAaIuy pacTeT
B TE€OMETPHYECKO MTPOTrpecCHH, TJie CoMalIbHas U TpodecCHOHabHAsT YCIIEITHOCTh HAPSIMYIO 3aBUCST OT
IIO3UTHBHOT'O OTHOIICHWA K HOBAIIUAM, CAMOCTOATCIIBHOCTHU MBIIIJICHUA 1 HHUIIUATHBHOCTH, OT TOTOBHOCTHU
IIPOSABIIATH TBOp‘IeCKI/Iﬁ moaxon K A€y, UCKaTb HECTAaHIApPTHBIC CIOCOOBI PEUICHUA HpO6.HeM, OT T'OTOBHOCTH K
KOHCTPYKTUBHOMY B3aUMOJIEUCTBHIO C JIFOJIbMHU.

B cootBeTcTBHYM C 3THM peanuzyercss MoaAn(UIUpPOBaHHAA nporpaMma «Actpornomus 11 kmacey,

B.M.Yapyruna, B 00beMe 36 4acos.



OcHOBO# 1eTIeTIoNaranus ABJIsieTCsl OOHOBIICHHE TPEOOBAaHUH K YPOBHIO MMOATOTOBKU BBITYCKHUKOB,
OTpakarolee BaKHEHITYI0 0COOEHHOCTh TeIarOrMYeCKON KOHIETIINH TOCYJapCTBEHHOTO CTaHAapTa— MEPEXo]T OT
CYMMBI «IIPEMETHBIX PE3YyIbTaTOBY (TO €CTh 00pa30BaTEIBHBIX PE3YIBTATOB, JOCTUTAEMBIX B PAMKAaX OT/EIBHBIX
Y4eOHBIX MPEAMETOB) K MEXKXIIPEAMETHBIM U HHTETPATUBHBIM pe3yJbTaTaM. Takue pe3yabTaThl MPEeACTaBISIOT cO00i
0000IIIeHHBIE CITOCOOBI IEATEIBHOCTH, KOTOPBIE OTPAXKAIOT CIIeNU(UKY HE OT/IENBHBIX IPEIMETOB, a CTyTIeHeH
obmiero obpa3oBanus. B rocymapcTBeHHOM cTaHIApTe OHH 3a(PMKCHPOBAHBI KaK 00IIHe yueOHbIe YMEHsI, HABBIKU H
CHOCOOBI YEIOBEYECKOH IEATENHHOCTH, YTO MPEATIONIAraeT MOBBIIIIEHHOE BHUMAaHUE K PA3BUTHIO MEXKIIPEIMETHBIX
CBA3EH Kypca.

Junaktrdaeckas MOAeNs OOyUeHHS 1 TielarOTHYeCcKre CPEACTBa OTPAKAIOT MOISPHHA3AINIO OCHOB yU4eOHOTO
npoliecca, MX NepPeOPUEHTALIMIO Ha JOCTHKCHUE KOHKPETHBIX PEe3yJIbTaToOB B BUAE CPOPMHUPOBAHHBIX YMEHUHN U
HaBBIKOB YYalIUXCsl, 0000IIEHHBIX clToco00B AearensHOocTH. Ocoboe BHUMaHUE YAEISIeTCs M03HaBaTeIbHON
AKTHUBHOCTHU YYalIUXCsI, ©X MOTHBHPOBAHHOCTH K CAMOCTOSTENbHON y4eOHOH padoTe. DTo mpeamnonaraeT Bce 6omee
HIMPOKOE UCTIOIB30BaHUE HETPAJUIIMOHHBIX (DOPM YPOKOB, B TOM YHCJIE METOAUKHU JACTOBBIX UTP, MTPOOJIEMHBIX
JMICKYCCHIA, TIO3TAITHOTO (POPMHUPOBAHUS YMEHHUS pelllaTh 3aJauu.

Ha crynenu noiHo#, cpeaHei mKobl 3a1a4n y4eOHBIX 3aHSTHI ONPeeNIeHbI KaK 3aKpericHne YMEHHUN
PasaciATh NpPOUECChl HA 3TAIlbl, 3BCHB, BBIACI/IATE XapPAKTCPHBIC IPUYNHHO-CJICACTBCHHBIC CBA3U, OIIPEACIIATH
CTPYKTYpYy OOBEKTa TIO3HAHHMS, 3HAYMMEBIC (DYHKIIMOHAJBHBIE CBSI3W M OTHOLICHHUS MEX/1Y YacTSAMH LIEJIOTO,
CpaBHUBATB, COIMOCTABJIATD, KJ'IaCCI/I(I)I/IHI/IpOBaTb, palKupOBaTh O6’beKTI)I 10 OAHOMY MJIM HECKOJIBKUM NPCAJIOKCHHBIM
OCHOBaHUAM, KpuTepusM. [[puHIuImranpHOe 3HaUeHNE B paMKax Kypca MPHoOpeTaeT yMeHne pa3nndarh (hakThl,
MHEHWUS, IOKa3aTeNIbCTBA, THIOTE3bI, aKCHOMBI.

Cucrema 3a1aHni pU3BaHa 00ECTIEUNTh TECHYIO B3aMMOCBS3b Pa3IMYHBIX CIIOCO00B U (opM yueOHOI
JeSTeTLHOCTH: UCTIONh30BAHNE PA3IMIHBIX AITOPUTMOB YCBOSHHSI 3HAHUN M YMEHHH TIPH COXPAHEHUN €IHHON
COJIepKaTeNIbHOW OCHOBBI Kypca, BHEIPEHHE TPYIIIIOBBIX METOJ0B Pa0OThI, TBOPUYECKHX 33JaHHUN, B TOM YUCIIC
METOJTUKH UCCIIEOBATEIIECKUX MPOEKTOB.

Crierudmkoit yaeOHOM TPOEKTHO-UCCIIE0BATENBCKON IEATEIPHOCTH SBIISIETCS €€ HAlpaBJICHHOCTh Ha Pa3BUTHE
JUYHOCTH, ¥ Ha TIONTydeHNe 0O bEKTHBHO HOBOTO HCCIIEIOBATEIHCKOTO PE3yIbTaTa.

Llenw yueono-uccnedosamenvckoii 0eamenbHocmu — MPUOOPETEHNE YIaITMMHCS TT03HABATEIFHO-
HCCHeZ[OBaTeJIBCKOﬁ KOMIICTCHTHOCTH, HpOSIBHHIOHIeI‘/'ICH B OBJIaJICHUHN YHUBEPCAJIbHBIMHA coco0amMu OCBOECHUS
Z[eﬁCTBHTeHBHOCTH, B pa3sBUTHUU CHOCO6HOCTI/I K UCCIIEJOBATCIIbCKOMY MBIIJICHUIO, B AKTUBU3allUN JIMYHOCTHOM
MO3HIIMY yUalerocs B 00pa3oBaTeiIbHOM Ipoliecce.

Moty bHBINH TPUHLIMI TTIO3BOJISIET HE TOJIBKO YKPYITHUTH CMBICIIOBBIE OJIOKH COJepKaHUs, HO U TIPEOJI0NIETh
TPaUIIMOHHYIO JIOTHKY H3YYEHHs MaTeprajia — OT eJUHUYHOTO K 00IIeMy U BceoOIieMy, OT (pakToB K Iporeccam u
3aKOHOMEPHOCTSIM. B YCIIOBHSIX MOAYJILHOTO TIOAX0/1a BO3MOXHA COBEPIICHHO WHAS CXeMa M3y4eHUsI (PU3NIEeCKUX
MPOIIECCOB «BceoOIIee — 00IIee— SAMHUTHOR).

AKXIIEHTHPOBAaHHOE BHUMaHHUE K MPOAYKTHBHBIM (hopMaM ydeOHOU JIeATENLHOCTH TPEAIOIIaraeT akTyaln3aluio
WHPOPMAITMOHHONW KOMIIETEHTHOCTH Y4aluxcsi: (fOpMUpOBaHUE MPOCTEHIIINX HABBIKOB pabOThI C HCTOYHHKAMU,
(xapTorpauuecKMMHU 1 XPOHOJIOTHUECKUMH) MaTepuaiaMy. B TpeOoBaHUAX K BBITYCKHUKAM CTapIIeH IIKOJIbI

KJIIFOYCBOC 3HAYCHUC MMPUAACTCA KOMIIJICKCHBIM YMCHUAM I10 IIOUCKY U aHAJIU3Y HH(bOpMaHPII/I, HpeHCTaBHCHHOﬁ B



Pa3HBIX 3HAKOBBIX CHCTeMax (TEeKCT, TaOIHIla, cXxeMa, ayTMOBU3yaIbHBIN PST), UCTIOIH30BAHUIO METOIOB
AJIICKTPOHHOHN 00pabOTKH MPH MMONCKE W CHCTEMAaTH3aINK WH(DopMaIiu.

Crnenuduka 1ieneid U coiepanus N3y4eHUs] ACTPOHOMHHU Ha 0a30BOM YPOBHE CYIIIECTBEHHO TOBBIIIACT
TpeOOBaHUs K peIICKCUBHOM JICSITEBHOCTH YUAIIUXCs: K 00bEKTUBHOMY OIIEHHMBAHUIO CBOMX YUEOHBIX JOCTHKCHUH,
MOBEJICHHUS, YEPT CBOCH JIMYHOCTH, CTOCOOHOCTH U TOTOBHOCTH YYUTHIBATH MHEHHS APYTHX JIIOACH TP OTPEICICHUH
COOCTBEHHOU MO3UIIMU ¥ CAMOOIICHKE, TOHUMATh IIEHHOCTh 00Pa30BaHMs KaK CPEICTBA PA3BUTHS KyJIbTYPhI
JUYHOCTH.

J1nst nHGOPMAIIMOHHO-KOMITEIOTEPHON TIOJIEPKKH YyU4eOHOTO Tpoliecca MpeoiaraeTcsi UCTIONb30BaHHe
MPOTPaMMHO-TICIArOTHYECKUX CPEJICTB, PEaM3yeMbIX C MOMOIIBI0 KOMITbIOTepa (Ha 0a3e KaOMHETa MEAHAIIPOTPaMM C

WHTEPAaKTUBHOM TOCKOM).

TpeOoBaHusi K yPOBHIO MOAT0OTOBKH yyammxces 11 kiacca

O0N1)ICHbL 3HAMb:

Hmena BBIIAOMUXCS ACTPOHOMOB, CIIEIU(PHUKY aCTpPOHOMHYECKUX HAOIIOACHU, OCHOBHBIC 3JIEMEHTHI HEOeCHON
cdepsl, Teopemy o BoicoTe [lomoca Mupa, IPUHIUIIEI ONPEACICHUS TOPU30HTAIBHBIX W SKBATOPUAIBHBIX KOOPAWHAT
CBETHJI, CBsI3b CMEHBI CE30HOB r'0J1a C TOJIOBBIM JABIKEHHEM 3emiid BOKpyT CoJHIIA, TPUHIMIIBI pa3ieieHus
MOBEPXHOCTH 3eMJIM Ha KITMMAaTHYECKHUE M0SACa, 0COOCHHOCTH PAa3IUUHBIX CIOCOOOB CUETa BPEMEHH, PUHIIHIIBL,
JIeKaIUe B OCHOBE COCTAaBJICHNUS KaJeHJapei, MOHATHE aCTPOHOMUYECKON €IMHULIBI, T€THOLEHTPUIECKYIO KAPTHHY
ctpoenust COIHEYHON CUCTEeMbl. KOHQUTYpaluy BHYTPEHHUX U BHEIIHUX IUIAHET, 3aKOHBI ABWKCHHUS IUIAHET,
MPUHLMIIBL, JIEXKALINE B OCHOBE BHIOOPA TPACKTOPUIl KOCMUYECKUX cTaHLUH K TeniaM CONHEYHOM CUCTeM, TPUYHHBI
BO3HUKHOBEHMSI IPUIINBHBIX CUJI U UX BIMAHUE Ha ABW>KeHHE Tell COHEYHOM CUCTEMBI, pa3iIMYHbIE CBOMCTBA TEI
CoHE4YHON CUCTEMBIL.

[lonsTha: 3BE3AHON BENNYMHBI, TapaUIaKca, CBETUMOCTH, TJIABHOM MTOCIEA0BATENIEHOCTH, COJTHEYHON ITOCTOSIHHOM,
KOHBEKIMH, KOHBEKTUBHOM 30HBI, (hoTocdepsl, rpaHyi1, XpoMocdepsl, COIHEYHOW KOPOHBI, TPOTyOepaHua,
COJIHEYHBIX BCIBIIIEK, COJIHEYHBIX IIATEH, COTHEYHOTO BeTpa, MileuHoro myTH, ["anakTvky, 3BE3JHOTO CKOIIIIEHHS,
pacCesTHHBIX U MAPOBBIX CKOIJICHHUH, TAHTEHIINAIEHON U JTy4€BOM CKOPOCTEH, MEX3BEZTHON Cpeibl, pa3pEKEHHOTO
ra3a, MeX3BE3/IHOM IMbUTH, Ta30MBUIEBOTO CJIOS], CBETJIBIX M TEMHBIX TYMaHHOCTEH, KOCMUYECKHX JIyueH,
IPaBUTAIIMOHHOW KOHAEHCAINH, TPOTOIJIAHETHBIX AUCKOB TaJIaKTHK, SJUIUIITHYECKUX, CIIUPATIBHBIX U HEMPABUIHHBIX
raJlakTHK, CKOTUIEHHUH ralakTHK, B3aUMOIEHCTBYIONINX TAJIaKTHK, TAJJAKTUK C aKTUBHBIMH SPaMH, PaJHOTaIaKTHK,
KBa3apoB, PEIMKTOBOTO M3JIy4eHHUs. [ MOTE3y O CylIeCTBOBAHUHU KU3HU BO BCelleHHOM, XapaKkTep ABUKEHUA 3BE3]] B
Jvcke U cheprdeckoil cocraBistoniel ['aakTHKy, o0IIue MPeCTaBICHUs O pa3Mepe u CTPYKType ["anakTukw,
HarpaBJIeHUE Ha IEHTP [ alakTHKK, BO3MOXKHOCTh HCIIOIB30BaHUSI CIIEKTPAILHOTO aHAIN3A JITISl H3YYeHHsI HEOSCHBIX
00BEKTOB, (hM3nUecKuii cMbIci 3akoHa BruHa u npuHimna Jloruiepa, mpuHIMI paboThl, HA3HAYCHHE W BO3MOXKHOCTH
TEJIECKOIIOB, CBSI3b (PM3NIECKHUX XaPAKTEPUCTHK 3BE3T MEXKIY COOOM: TeMnepaTyphl, CBETUMOCTH, 3BE3THOM
BEJIMYMHBI, I[BETA, MACCHI, INIOTHOCTH, pa3Mepa, CBA3b 3eMHBIX SBJICHHUH ¢ aKTUBHOCTHIO COJIHIIA, METOIBI
OTIpeaeNICHUs PACCTOSHUN (METOABI TEOMETPHUECKOT0 M CIEKTPAIHOTO Mapajliakca), 0COOCHHOCTH (PU3NYECKOT0

COCTOAHUA BCIIECCTBA BHYTPHU 3Bé3£[, HUCTOYHHKHU SHCPIrUn 3Bé3,[[, Ha6J'IIO,Z[aT€J'IBHLIC 0COOEHHOCTH OEIbIX KapJIMKOB,



HEHUTPOHHBIX 3BE3]1, IEPEMEHHBIX 3BE3]], HOBBIX M CBEPXHOBBIX 3BE3]], 0OCOOCHHOCTH SBOJOIIUH 3BE3]T PA3IMIHOMN
MacChl, METOJI OTIPEACIICHUS PACCTOSHHUN IT0 KPAaCHOMY CMEIIICHHIO, 3aK0H Xab0:1a, CYITHOCTh OTHOPOTHBIX

M30TPONHBIX Mojiesel BeeneHHo, 0 BO3MOXKHOCTSIX HAOMIOACHHUS NANEKHUX TATAKTHK B ATIOXY MX ""MOJIOZOCTH".

00J1)ICHBL YMEMb:

Haxonutes Ha HeOe sipuaiiimme 3Be3/bI, pad0TaTh CO 3BE3MHON KapTOH (OMPEAeNIATh KOOPAHHATHI 3BE3, TTOJIOKCHIE
CounHiia B m000# eHb To/1a, BUIUMYIO 00J1aCTh HeOeCHOI cpephl AT JaHHOM MIMPOTHI B 33/IaHHOE BPEMS rojia U
CYTOK), pelaTh 33/1a4l Ha OTIpe/ieJIeHHe: BEICOTHI M 3¢HUTHOTO PACCTOSHUS CBETHIIAa B MOMEHTHI KYJIbMUHAIINH,
reorpauyecKoi MUPOTHI TOYEK 3€MHOM MMOBEPXHOCTH IT0 ACTPOHOMHYECKUM HAOIIOIEHUSM, TYHHBIX (a3, IIepHoI0B
BO3MOXHOTO HACTYIUICHHS 3aTMEHHUH, CHHOANYECKOTO U CUACPHUUECKOTO TIEPHOIOB IIAHET, PACCTOSHHUN 10 HEOECHBIX
TeN U UX MapaylakcoB, KOHQUTypaluii IIaHeT, Ha HCIOoIb30BaHue (GopMyI: 3akoHOB Kemepa, 3akoHa BCEMHPHOTO
TATOTEHUS, 1-# U 2-I1 KOCMUYECKUX CKOPOCTEN, MOIb30BAThCA ACTPOHOMUYECKUM KaJIeHAAPEM JUIS MTOTyUEHHs
CBEIECHHI O IBIKEHUN U BO3MOKHOCTAX HaOmoaenus tea CoaHeyHoi CUCTEMBI, HaXOIUTh Tejla COTHEYHOH CHCTEMEI
Ha HeOe BO BpeMs HaOIFOICHUH.

Pemrats 3amaun Ha ucnons3oBanue npuHiuna Jomnepa u 3akona BuHa, Ha onpenieneHre Macchl HEOECHBIX TeJ 110
CKOpOCTAM Op6I/ITaJII>HOI‘O ABHUXCHUA, HA OIIPCACIICHUC paCCTOHHI/II\/'I a0 3Bé3IL, Ha CBA3b MCXKIY CBETUMOCTLIO,
paarycoM U TeMIlepaTypoil 3Be3/bl, Ha ONpeAeseHIe pacCTOSHUM 710 rajnakTuK. OLleHNBaTh pa3peliaolyo
CHOCOOHOCTD (U(PaKIIMOHHYIO) TEIECKOIOB, MOJIb30BAThCS IIKAJION 3BE3IHBIX BEJIIMYKH, JUArPAMMOM
""TeMiepaTypa-CBeTUMOCTD ", CBSI3bIBATh TAHTEHITMAIBHYIO U JIY9E€BYIO CKOPOCTH HEOECHOTO TeJa C ero
MIPOCTPAHCTBEHHON CKOPOCTHIO, TPYy0OO OIIEHNBATh MacCy | alakTHKU 0 CKOPOCTH KPYTOBOTO JIBIKESHHS 3BE3,
paznu4ath Ha (hoTorpadusx pa3TMIHbIC THITHI 3BE3THBIX CKOTUICHUH U MEX3BE3IHBIX TYMaHHOCTEH, OTpEeTsaTh
paccTosHUE IO TAIAKTHK M0 KPACHOMY CMEIIeHHI0, OOBSCHATH CMBICI TIOHATHH "pacmupsomasics Beenennas" u

"peNnUKTOBOE U3NIyueHUE" .

I[lnanupyemble pe3yJibTaThl OCBOECHHSI Y4eOHOI0 peaMeTa o uroram odyyenusi B 11 kiacce

. [TonyunTh IpeACTaBICHHS O CTPYKTYpe 1 MaciuTabax BeeneHHoM 1 MecTe ueoBeKa B Hei. Y3HaTh O CpelICTBaX,
KOTOPbIE UCHONB3YIOT aCTPOHOMBI, YTOOBI 3aryIIHyTh B caMble yIaJEHHbIE Yrojiku BceneHHO# u yBuaeTs HeGecHbIe
TEJIa HC TOJIBKO B HCJOCTYIIHBIX C 3emin AuanasoHax JJIWH BOJIH 2JICKTPOMArHuTHOI'O U3JTYYCHUA, HO U Y3HATH O HOBBIX
KaHa/laX IIOJIYUCHUA I/IH(i)OpMaIlI/II/I 0 HeOEeCHBIX Tellax C IIOMOIIBIO HCfITpPIHHBIX U T'paBUTAlMOHHOBOJIHOBBIX
TEJIECKOIIOB.

. VY3Hate 0 HaOJIIOAa€MOM CIOXHOM JBIKEHHH IUIaHeT, JIynsl nu ConHia, ux uHTepnperanuu. Kakyio ponb
urpanu HaOmoaeHus 3armenuit JIynsl u CoJiHIIA B JKWM3HU OOIIECTBA M MCTOPHUSA UX HAy4HOTro oObsicHeHMs. Kak Ha
OCHOBC aCTPOHOMHUYCCKUX SIBIICHUI JIFOAW HAYYHUIIUCh U3MEPITH BPEMA U BECTU KaJICHAAPh.

. Y3HaTh, Kak Oyaroiaps pa3BUTHIO aCTPOHOMUH JIFO/IM TIPUIILTH OT MPEJICTABICHUS IeOlEHTPHUECKON CHCTEMBI
MHUpa K PEBOJIOIMOHHBIM TPEJCTABICHNUSM TeIMOLNEHTPHUYECKONH cucTeMbl MHpa. Kak Ha ocHOBe ToCle[HeH ObLIu
OTKPBITHI 3aKOHBI, YIIPABJIAOIINE IBUKCHUEM IUIAHET 1, B KOHIC KOHIIOB, 3aKOH BCGMI/IpHOFO TATOTCHUA.

. Ha mpumepe ucnonb3oBaHUS 3aKOHA BCEMHUPHOIO TATOTEHUS, MOJIYYUTh IPEICTABICHUS O KOCMHUYECKUX

CKOPOCTAX, Ha OCHOBC KOTOPBIX paCCYUTBIBAIOTCA TPACKTOPUU HOJETOB KOCMHUYECKHUX aIrapaToB K IVIaHETaM. y3HaTB,



KaK TpOsBIsIeT ceOs BCEMHpHOE TATOTEHHE HAa SIBJICHUSAX B cucTeMe 3emisi-JlyHa W 5BOJIOLUIO 3TOM CHUCTEMBI B
OymyIeM.

. Y3HaTh 0 COBPEMEHHOM TPEICTaBICHNH, O CTpoeHHH COTHEYHON CUCTEMBI, O CTPOCHUHU 3eMJIH Kak TUIaHeTa U
MpUpOIe MApPHUKOBOTO 3(dexTa, 0 CBONWCTBaX IDIAHET 3€MHOW T'PYNIBI M IUIAHET TUTAHTOB, W 00 HCCIIEIOBAHUIX
acCTepOHJIOB, KOMET, METEOPOUIOB, M1 HOBOTO KJIacCa HEOECHBIX TENI KaPIIMKOBBIX IUIAHET.

. IlomyunTs TpenacTaBiIeHWE O METOAaX AaCTPOPU3NUECKHX HCCISAOBAHUSAX M 3aKOHAX (PHU3UKH, KOTOpEIE
WCTIONB3YIOTCS ISl N3Y4YeHUs (PU3UUECKH CBOWCTB HEOSCHBIX TEI.

. Y3uate npupoay ColHIIa 1 €70 aKTHBHOCTH, KaK COTHEYHASI aKTUBHOCTH BIUSET HA KIIMMAT U onocdepy 3emi,
KaK Ha OCHOBE 3aKOHOB (PM3MKM MOXXHO pacCUMTaTh BHyTpeHHee cTpoeHue CoNHIA W KaK HaONIONEHHUS 332 TIOTOKHU
HelTprHO oT COJHIA y1al0Ch 3arsAHyTh B 1IeHTp CoJHIIE U y3HATh O TEPMOSIEPHOM HCTOYHHUKE 3HEPTUH.

. Y3HaTh, KaK OTNPEACIAIOT OCHOBHBIC XapaKTEPUCTUKH 3BE3]l M MX B3aHMMOCBS3b MEXKAY cO00i, O BHyTPEHHEM
CTPOCHUH 3BE3JI M MCTOYHHMKAX MX SHEPIHH; O HEOOBIYHOCTH CBOMCTB 3BE31 OENBIX KapiIHKOB, HEUTPOHHBIX 3BE3N U
YEPHBIX IBbIP. Y3HATH, KAK POXKAAIOTCS, )KUBYT U YMUPAIOT 3BE3/BL.

. Y3HaTh, Kak 1Mo HAOIIOJIEHHUAM IYJILCHPYIONINX 3BE3/ 1eden onpenensTb pacCTOsSHHS A0 JPYTUX TIAKTUK,
KaK acCTPOHOMBI 10 HAOIFOICHHUSM JBOMHBIX M KPATHBIX 3BE3T OMPEENSIOT HX MACCHI.

. [MonmyunTh MpeacTaBiIeHUs] O B3PHIBAX HOBBIX M CBEPXHOBBIX 3BE3 M KaK B 3BE3Iax 00pa3ylOTCs TSDKENbIE
XUMUYECKUE DIEMEHTHI.

. V3Hath, Kak ycTpoeHa Hama ["anaktuka — Mieunsiii 11yTs, kak pacrpeneneHsl B HEH pacCesiHHbIE U IIapOBbIE
3BE3MHBIE CKOIUICHUS, U O0JIaka MEeX3BE3THOTO raza u mblIi. Kak ¢ moMoIipio HaOMoIeH! B HH(PpaKpaCcHBIX JIydax
YAAJI0Ch MPOHUKHYTh Yepe3 TOJILY MEK3BE3IHOTO raza U NbLIM NPOHUKHYTH B LIEHTP [ allakTHKY, YBUAETH ABMXKCHUE
3BE311 B HEM BOKPYT CBEPXMACCUBHOU YEPHOU ABIPHI.

. [lony4yuTh mpeacTaBiICHUE O PA3NUYHBIX TUIAX TATAKTUK, Y3HATH O MPOSIBICHUSIX aKTUBHOCTH TaNAKTUK U
KBa3apoB, W PAacIpe/ielieHNH TallakKTUK B MPOCTPAHCTBE W (POPMHUPOBAHHUH CKOIUICHHH W SYEHCTON CTPYKTYPBI HUX
pacrpeneneHusl.

. Y3HaTh O CTPOEHUM W DBOIIONMK YHUKaIbHOrO 00BekTa BcemenHoil B menoM. lIpocnmeauts 3a pa3BuTHEM
MPEJICTaBICHNH O KOHEYHOCTH M OeCKOHeUHOCTH BeeneHHoi, 0 hyHIaMeHTABHBIX MapaJoKcaX, CBI3aHHBIX C HIMHU.

. [lonsTh, Kak W3 HAOIIOJAEMOTO KPACHOTO CMEIICHHS B CHEKTpax NAIEKWX TalaKTHK MPUILIH K BBIBOAY O
HECTAIlMOHAPHOCTHU, PACIIUPEHUHN BceneHHoi, U, 4TO B MIPOIILIOM OHA ObLIa HE TOJBKO TUIOTHOM, HO U TrOpsidei U, 4To
HabJro1aeMoe PETMKTOBOE U3ITyUYEeHHE MOTBEPKIAET 3TOT BAXKHBIN BHIBOJI COBPEMEHHOM KOCMOJIOTHH.

. Y3HaTh, Kak OTKPBUIM YCKOPEHHOE pacliupeHue BceleHHOM U ero CBs3bl0 C TEMHOM 3HEPTUEN U BCEMUPHOMN
CUJIOW OTTAJIKMBAHUS, IPOTUBOCTOSIEN BCEMUPHON CUIIE TATOTCHMUSL.

. Y3HaTh 00 OTKPBITHN 3K30IIAHET — IJTAHET OKOJIO IPYTHX 3BE3 M COBPEMEHHOM COCTOSIHUM MPOOJIEMBI TOUCKA
U CBSI3U C BHE3EMHBIMU LIUBUJIN3ALIASMU.

. HayuuThcst mpoBOANTE MpOCTEiIINE acCTPOHOMUYECKIE HAOIIOACHNS, OPUEHTHPOBATHCS CPEIN SIPKUX 3BE3M U
CO3BE3/HH, N3MEPSATH BHICOTHI 3BE37] 1 CONHIIA, ONIPEIENATh ACTPOHOMUYECKIMH METOJJAMH BPEMSI, ITUPOTY U IOJITOTY

MecTa HaOIIOACHHM, n3MepATh quameTp CoJTHIIA M U3MEPSTh COTHEUHYIO aKTUBHOCTH M €€ 3aBUCUMOCTH OT BPEMEHHU.



Copepxxanue Kypca
BBejeHue B aCTPOHOMHUIO
Crpoenne u MacmTaObl BeeneHHOM, 1 COBpeMEeHHBIE HAOIOICHUS
Kakue tena 3amonustor BceeneHHyro. KakoBbl uMX XapakTepHbIE pa3MEpbl U pacCTOSHUS Mexay Humu. Kakwue
(m3nUecKue yCIOBUS BCTPEUAIOTCA B HUX. BeenenHas pacmmpseTcs.
I'me m xak paboTaroT caMble KPyIHBIE ONTHYECKHE TEIeCKOIbl. Kak acTpOHOMBI WCCIEAYIOT TaMMa H3ITydeHHe
Bcenennoit. Uto yBuaenu rpaBUTALIMOHHO BOJHOBBIE U HEUTPUHHBIE TEIECKOIIBI.
AcTpomeTtpust
3BE3nHOE HEOO M BUAMMOE JBIKEHHE HEOSCHBIX CBETHIT
Kakue 3BE31p1 BxomsT B co3Be3auss Opuona u JleGens. ConHue ABMKEeTcs MO SKIMNTHKE. [lmaHeTsl coBepiiaroT
neTaeo0pa3zHoe IBMKEHHE.
HebecHble koopaAnHATEI
Uro Takoe HeOecHBIN IKBATOp M HEOECHBIH MepuauaH. Kak cTposAT SKBaTOPHANIbHYIO CHCTEMY HEOECHBIX KOODJIMHAT.
Kak cTposiT ropu30oHTaNIbHYI0 CCTEMY HEOECHBIX KOOPAHHAT.
Buaumoe nsmxkenune mianet 1 ConHna
HCTHCO6pa3HOG ABWXCHHUEC TUJIAHET, HOIATHOC U NPAMOC JABUIKCHUC IUIAHCT. 9KJ’II/IHTI/IK3, 30JHaKaJIbHbIC CO3BC3Usl.
Hepasaomepnoe papmwxenue ColHIA MO IKIHUIITHKE.
JBrxenue JIyHbl 1 3aTMEHUS
®a3w1 JIyHBI 1 CHHOAMYECKUI MECSII, YCIOBUS HACTYIUIEHHUS COJTHEYHOTO U JIYHHBIE 3aTMEHUSI.
[Touemy mpoucxonsr conHeuHsle 3aTMeHus. Capoc U mpencKa3aHus 3aTMEHUI
Bpewms u kanennapb
3BE31HOE M COTHEUHOE BPEMsI, 3BE3IHBIA U TPOIIMYECKUH TOI.
YCTpo#iCTBO JYHHOTO W COJHEYHOTO KalleHaapsi, mpoOieMbl WX coriacoBaHus FOnwaHCKWA W TPUTOPUAHCKUH

KaJICHAapH.

Hebecnasa mexanuka

I'enuonenTpuyeckas cuctema Myupa

[IpencraBnsimu o crpoeHnu CoNHEYHON CHUCTEMBI B aHTHYHbBIE BPEMEHa U B CpeAHEBEKOBbe. | emmoneHTprdeckas
cucreMa Mupa, JOKa3aTelbCTBO BpaleHue 3emin Bokpyr Counnna. [lapamiake 3Be3q U onpeleneHue pacCTOSIHUE 10
HUX, TTapCeK.

3axons! Keriepa qBuKeHUs TIIaHET

OtxpeiTie WU.Kennepom 3akoHOB ABIKeHUS T1aneT. OTKpHITHE 3aK0Ha BceMupHOTo TAroTeHNs M 0000EHHBIE 3aKOHBI
Kemnepa. Onpenenenne Macc HEOECHBIX TEI.

Kocmuueckue ckopoctu

Pacuérsl nepBoii U BTOpOil KOCMUUYECKON CKOPOCTH U uX ¢usnuecku cMbici. [Tonér FO.A. I'arapuna Bokpyr 3emin 1o
KpYroBoii opouTe.

MeXI1aHeTHEIS HepeHéTLI



[TonsTre onTUMaNbHON TpacKTOPHH MOJIETA K MIaHeTe. BpeMs monéra k niuaHeTe M JaThl CTAPTOB.

JlyHa u eé BusHUE HA 3€MITIO

Jlynnsrii penbed u ero nmpuposa, [lpunmmBaoe B3anmoneiictere mexay JlyHoi u 3emnéit. Y nanenue Jlynsl ot 3emmnu u
3aMemIeHre Bpamenus 3emn. [Ipereccus 3eMHOH ocH 1 TIpeIBapeHUE PaBHOICHCTBUH.

CTpoeHue COJTHEYHOH CHCTEMBbI

CoBpeMenHsble npeacTaBicHuss 0 COTHEUHONH — CHCTEME.

CocraB ConHeuHOH cucTeMbl. [ImaHeTs 3eMHON IPYIIIBI U IUIAHETHI TUTAHTHI MX NPUHIKIHAIbHBIE oTnraus. O01ako
komet Oopra u nosic Koitnepa. Pazmeph! Tel COTHEIHOW CHCTEMEL.

[Inanera 3emns

dopma u pasmepsl 3emnn. Bayrpennee ctpoenne 3emnu. Ponbs mapHukoBoro addekra B GopMHUpPOBAaHUM KIMMaTa
3emiu

IInaneTsl 36 MHOU IpyIIIbI

UccnenoBanust Mepkypusi, Benepsr 1 Mapca, ux cxoxects ¢ 3emiéid. Kak mapHuKoBbIi 3 (deKT rpeeT MoBEpXHOCTh
3emiu u eperpeBaet atMocdepy Benepsl. Ectb 1 xu3Hb Ha Mapce. DBoumonus opout ciyrHukoB Mapca ®@oboca u
[eiimoca.

[lnaneTs! ruraHThI

®dusuueckue cBoiicta FOmurepa, Catypna, Ypana u Hentyna. Bynakanudeckoit nestensHocTH Ha ciyTHHKe FOnmrepa
Ho. IIpupona komner BOKPYT ILUIAHET THTAHTOB.

[InaHeThl KapaUKK U UX CBOKCTBA.

Mansie Tena COTHEUHOW CUCTEMBI

[Ipupona u mBmwkenue acrepounoB. Crieruduka IBHKEHHUS TPYII actepounoB TposHieB u I'pekos. Ilpupoma u
nemkenne komert. [losc Koitnepa u O6mako komet Oopta. [Iprpona MeTeopoB 1 METEOPUTOB.

MeTteopsl 1 METEOPUTHI

[Ipupona «namaromux 38€3/1», METEOPHBIE MIOTOKH U UX paguaHThl. CBA3b MEXKY METECOPHBIMH TOTOKAMHU H KOMETAMH.
[Ipupona kaMeHHBIX U XKEJIE3HBIX METEOPUTOB. IIpHpoa METEOPUTHBIX KPAaTEPOB.

IIpakTHyeckast actpopusnka u pusuka ConHna

MerToapl acTpohU3NIECKUX UCCIIEIOBAHUI

YCTpOHCTBO ¥ XapakTepUCTUKH TEJECKONOB pPedpakTopoB U pedieKTOpoB. YCTPOHCTBO paJnOTENIECKOIIOB,
pannouHTEpPEPOMETPHI.

Comnnue

OcHoBHbIe xapaktepuctuku Connna. OrnpeneneHne Macchl, TeMIepaTypsl U Xumuueckoro coctaBa Conaua. CtpoeHue
cosHeuHoM arMocdepsl. CosiHeuHas aKTUBHOCTb U €€ BIMSHUE Ha 3eMilto 1 Ouocdepy.

Baytpennee crpoenue ComHila

Teopernueckuit pacu€r TemmepaTypsl B 1eHTpe ConHIA. SIIEepHBI MCTOYHWUK SHEPTHH W TEPMOSIIEPHBIE pEaKIuu
CHHTE3a TelHs W3 BOJOpOJa, TNepeHoc »dHepruu u3 mentpa ConHIa HapyKy, KOHBEKTHBHAs 30HA. HeWTpuHHBIH
TEJIECKOI ¥ HaOI0IeHNs TOTOKa HeUTpuHO OT CoJTHIIA.

3Bé3anI

OCHOBHEIE XapaKTCPpUCTHUKHU 3Bé3,£[



OmnpeneneHne OCHOBHBIE XapaKTEPUCTUK 3BE3]l MACChl, CBETMMOCTH, TEMIIEpaTypbl U  XHMHYECKOTO  COCTaBa.
CrexTpanbHass KiacCUpHUKamus 3Be3] U e

(m3nyeckue OcHOBHL. J[MarpaMma CHEKTpaibHBINA KJIacC— CBETUMOCTB 3BE3J, CBA3h MEXIY MAacCOM M CBETHMOCTBHIO
3BE3[

BnyTtpenHee cTpoeHue 3B€31

Crpoenue 3BE3/BI TIABHOM MOCIIETOBATEIEHOCTH.

Crpoenue 3BE3] KPaCHBIX TUTAHTOB I CBEPXTUTAHTOB.

Benble kapiuku, HEUTPOHHBIE 3BE3/bL, IYJIbCAPBl U YEPHBIE BIPHI

Crpoenue 3BE3/1 OENBIX KapJIMKOB M MpeieNl Ha uX mMaccy — npenen Yanapacekapa. [lynbcapsl 1 HEHTpOHHBIE 3BE3/BI.
[Ipupona 4€pHBIX OBIp U UX TapaMETPHI.

JIBOliHbBIE, KpaTHBIEC U IEPEMEHHBIE 3BE3/IbI

HaGnronenust MBOWHBIX M KpaTHBIX 3BE3J, 3aTMEHHO-TIEpEeMEHHBbIe 3BE3ABL. OmpeseieHne Macc IBOMHBIX 3BE3.
[Mynbcupytomue nepeMeHHble 3BE3MbI, KpUBbIe M3MEHEHHUs! OJecka Hedenn. 3aBUCHMOCTh MEXKAY CBETUMOCTBIO H
nepuooM myibcaruii y nedenn. Lledennsr — Masku Bo BeeseHHOI , 110 KOTOPBIM OMPEACIIAT PACCTOSHUS JI0 JAIEKHX
CKOIUICHUH U FaJlaKTHUK.

HogBble U cBEpXHOBBIE 3BE3IBI

XapaKTepUCTHKH BCIIBIIIEK HOBBIX 3BE3/T. CBSA3b HOBBIX 3BE3]] C TECHBIMU JABOMHBIMU CUCTEMaMH, COACPIKAIIUX 3BE31Y
Oenbiii kapnuk. [lepeTexaHue BellecTBa W SICPHBIM B3pBIB Ha TOBEPXHOCTU Oenoro kapiuka. Kak B3pbIBaroTcs
CBEPXHOBBIE 3BE3BI. XapaKTEPUCTUKH BCTBIIIEK CBEPXHOBBIX 3BE3M. [ paBUTAIMOHHBINA KOJUIATNC OENoro Kapinka ¢
Maccol HaHapacekapa B COCTaBE TECHOW JBOMHOM 3B€3/1bI — BCIIBIILIKA CBEPXHOBOM MepBOro Tuma. B3pblB MacCUBHOM
3Be3/bl B KOHIIE CBOEH IBOJIOIUH — B3PBIB CBEPXHOBOW BTOpOro THma. HabmroneHne ocTaTkoB B3pHIBOB CBEPXHOBBIX
3BE3.

OBOJIIOLHNS 3BE3]L: POKIACHUE KU3Hb U CMEPTh 3BE3]

Pacuér mpoIommKuTenbHOCTH XKU3HU 3BE3N PA3HOM MacChl Ha TJIABHOM moclieoBaTeNbHOCTH. llepexon B KpacHbie
TUTAaHTBl M CBEPXTMIaHTHl IOCle ucyeprnaHusd Bogopoaa. CHOKOWHAas »HBOJIIOIUS MaJIOMAacCUBHBIX 3BE3N, HU
TPaBUTAIIMOHHBIA KOJUIATIC U B3pPBIB ¢ 00pa30BaHHWEM HEWTPOHHOW 3BE3/bl WM YEPHOW NBIPHI MAaCCUBHOW 3BE3bI.
Ornpenenenue Bo3pacTa 3BE3IHBIX CKOIUIEHUN U OTAENbHBIX 3BE3/1 U ITPOBEPKA TEOPHUH SBOIIOLUHU 3BE3].

Miie4HbIii IyTh

I'a3 u nbb B I'anaktuke

Kak 00pasytoTcs oTpaxkatenbHble TYMAaHHOCTH TIOUYEMY CBETSATCS TUPQPY3HbIE TYMAHHOCTH

Kax xoHLIEHTpHpYIOTCS Ta30BbIe€ U MbIJIEBbIE TYMAaHHOCTH B [ anakTuke

PaccesHnble U mapoBble 3BE3JHBIE CKOILIIEHUS

Habmomaemblie cBOICTBa paccesTHHBIX 3BE3MHBIX CKOTUIeHUH. Habmrogaemble cBOMCTBA IIIAPOBBIX 3BE3IHBIX CKOIUICHUH.
Pacnipenenenune u xapakTtep nBUKEHHUS cKorieHWid B ['anaktuke. Pactipenenenue 3BE3], CKOIUIEHUH, ra3a U MbUIM B
lNanakruke.

CepxmaccuBHas 9€pHas OpIpa B EHTpe ['amakTHKN 1 KOCMUYECKHE JTyUH.

WndpakpacHsie HaOMOACHUS ABWKEHUS 3BE3A B LeHTpe ['anakTuku u oOHapy)keHHe B HEM  CBEPXMAacCCHBHOU

yepHO JpIppl. Pacuér



napamMeTpoB CBEpXMacCUBHOU u€pHol IpIpbl. HabmoaeHuss KOCMHUYECKHX JTydel U UX CBA3b CO B3PhIBAMHU CBEPXHOBBIX
3BE31. ['anakTuku

Kak xmaccmbuimpoBanyd TajakTHKH IO ¢GopMe M KaMepToHHas amarpamMma Xab0Oma. CBoicTBa CHUpPATbHBIX,
JJUIMNTHYECKUX W HENPAaBHIIbHBIX FJIaKTHK. KpacHOe CMEIeHne B CIIEKTpax FaJlakKTUK U OTIPEIEIICHUE PACCTOSTHUS 10
HuX. 3aKoH Xabbma

Bpamenne ragakTiuk ¥ TEMHasi MaTepHsl B HUX.

AXTHUBHBIE raJJaKTHKH U KBa3apsl

IIpupona aKTUBHOCTH  TaJakKTHK, paavoragakTHKH 51 B3aMMOJCHCTBYIOIINE TaJIaKTHKH.
HeoObIuHbIE CBOICTBA KBAa3apOB, UX CBA3b C SIPAaMU FalaKTHUK U aKTUBHOCTBHIO YEPHBIX IbIP B HHUX.

CKoIuIeHHs TaakTHK

Habnronaemble cBOWCTBa CKOIUICHUH TaTaKTHK, PEHTTE€HOBCKOE U3TyUeHHE, TEMIIEpaTypa U Macca MEKIrajJaKTHIeCKOTo
rasza, HeoOXOAMMOCTh CYIIECTBOBAHUSI TEMHON MaTepuu B CKOIUICHUSAX TalnakTUK. OLeHKa Macchl TEMHOW MaTepuu B
CKOIUIEHUSX. Sluencras CTpPyKTypa paclpeaeseHusl raJlakTHKA CKOTUIEHUH TralakTHK.

Ctpoenue u 3Boronus Beestennoit

KoneuHocTh 1 GeckOoHEUHOCTh BeeneHHON — mapaJoKChl KITaCCUYECKONH KOCMOJIOTHU.

3akoH BceMUPHOro TArOoTEHUS M MPEACTaBICHUS O KOHEYHOCTH M OeckoHeuHocTH Bceenmennoii. doTomerpuueckuit
napagoKc U MPOTUBOPEUHS KIIACCHYECKUX TPe/ICTaBIeHH 0 cTpoeHnH Beenennoii 1 HabaroneHusiMu. Heo6XomumMocThb
MPUBJICYEHHS OOIIEH TEOPUH OTHOCUTEIHHOCTH [T IOCTPOSHHSI Mozienl BeeneHnoit. CBsi3b MEXKITy T€OMETPUIECKUMHU
CBOMCTBaMU MPOCTpPaHCTBA BeeneHHOM ¢ pacnpeeneHueM U JBUKEHUEM MAaTEPUH B HEM.

Pacmmpsiromasics Beenennas

CBs13b CpeIHEN IVIOTHOCTh MATEPUU C 3aKOHOM PACILIUPEHUS U TEOMETPUUECKUMU cBoiicTBamu Beenennoil. EBknnnosa
u HeeBknunoBa reomerpust Beenennoil. Onpenenenue paauyca v Bo3pacta BeeneHHOM.

Mopenp «ropsiueid BceneHHOI» U PEUKTOBOE U3ITyUYEHUS

OO6pa3oBaHNe XUMHUYECKHX 3JIEeMEHTOB BO Beenennoit. OOunue renust Bo BeeneHHol 1 He00X0IMMOCTh 00pa30BaHus
€ro Ha paHHHUX 3Tamnax 3Bonouun BeenenHoi. Heo0XoauMOoCTh HE TONBKO BBICOKOH IUIOTHOCTH BELIECTBA, HO U €TI0
BBICOKOM TEMIIepaTypbl Ha PaHHUX 3Tamax 3BOJIONMH BceneHHON. PennKTOBOE HM3ITydeHHE — M3IIyYEHHUE KOTOPOe
0CTajoCch BO BcelaeHHOI OT rops4ero M cBepX IJIOTHOIO COCTOSIHMS MaTEpUU HAa PaHHMX dTanax >KH3HH BceneHHOM.
HaGnronaemple CBOWCTBa peNUKTOBOTO m3nydeHus. llouemMy HeoOXoAMMO TpHBICUYEHUE OOIIEH Teopuu
OTHOCUTEJIBHOCTH JUIsl IOCTPOEHUS Mozen BeeneHHOM.

CoBpeMeHHBIE TP00OJIEMBbI ACTPOHOMHUH

YckopenHoe paciinpenne BeeneHHol v TEMHAs SHEPTHUSL.

Habmonenus cBepxHOBBIX 3BE3 | Tha B Han€kux rallakTHKax M OTKPBITHE YCKOPEHHOTO pacuiupeHus BceneHHOM.
OtkpeiTHe cwibl BcemupHOoro otTankuBaHus. TEMHas SHeprusi yBennduBaeT Maccy BceeneHnoit mo mepe eé
pacimupenusi. IIpuposa cuisl BceMupHOTro oTTaakuBaHUA.

OOHapy>keHHe TUIaHET BO3JIE IPYTUX 3BE3I.

Habmionenust 3a jABmwKeHHMEM 3BE3A M ONpEAeNieHHs] MacC HEBUAWMBIX CIYTHHKOB 3BE3/, BO3MYMIAIONIMX HX
NpSAMOJIMHENHOE ABMKeHHEe. MeToabl oOHapyXeHHus Sk3omuiaHeT. OleHKa YCIOBHH Ha MOBEPXHOCTSX 3K30IUIAHET.

ITouck 3K3011aHET C KOM(i)OpTHBIMI/I YCHIOBUAMU IJId ) KU3HU HAa HUX



[Toucku xu3HU U pazyma Bo Becenennoi
Pa3BuTne mpencraBieHWi O BO3HMKHOBEHWH M CYIIIECTBOBAHWUHW >KM3HH BO BceenenHoil. CoBpeMEHHBIC OIEHKH
KOJIMUYECTBAa BRICOKOPA3BUTHIX NUBHM3aImii B ['anaktike. [TombITkin 00HApyKEeHUS 1 MMOCBUIKH CUTHAIOB BHE3EMHBIM

LIUBUIIA3ALMSIM.

TemaTHYeCKO-TIOYPOYHOE IIJIAHNPOBAHHE
[ToypouHoe naHupoBaHKHE PACCUYMTAHO HA | 4 aCTPOHOMUHM B HEJEIIIO M IOCTPOEHO CIIEAYIOIINM 00pa3oM: TeMa ypoKa
- OCHOBHOW, H3y4aeMblil B KJ1acce MaTepHual.
BBenenue B actponomuio (1 1)
Lenpto wu3yueHHs HOaHHOW TEMBl — IIO3HAKOMHTH Y4YallUXCS C OCHOBHBIMH acCTPOHOMHYECKHMMH OOBEKTaMH,
3anonHAmUME Beenennyro: minaneTs!, ConHile, 3BE37bI, 3BE3IHBIE CKOIUICHHUS, TaJaKTUKH, CKOIMJIEHHS TaJIaKTHK;
(¢u3MUECKUMH TpOIlecCaMu, MPOTEKAIIIMMH B HUX U B OKpYyXKarolleM HX mpocTpancTBe. OHH 3HAKOMSTCS C
XapakTepHBIMH MaclITabaMH , XapaKTePU3YIOIIMMH CBOHCTBA 3THX HEOECHBIX Tel. Takke MPUBOASTCS CBEACHUS O
COBPEMEHHBIX ONTHYECKUX, WH(PPAKPACHBIX, PaJHo, PCHTICHOBCKHUX TeJIeCKomax W obcepBaropusix. DakTHyeckH,
ydarmecs 3HaKOMATCS ¢ TeMH HEOCCHBIMU TeJIlaMH U OOBEKTaMM, KOTOPHIC OHHM B JajbHEHIIeM OyAyT moapoOHO
M3y4aTh Ha YpOKax aCTpOHOMHHU.
ActpomeTtpus (5 4)
Lenbto n3yueHus JaHHOH TeMbl — OPMUPOBAHHE y YUaIIUXCS O BUAE 3BE3MTHOTO Heba, pa30MEHNH ero Ha CO3BE3/IHs,
HWHTEPECHBIX OOBEKTaX B CO3BE3OMSAX M MH(OIOrMM CO3BE3AUH, Pa3BUTHE ACTPOHOMHUH B aHTHYHBIC BpPEMEHA.
[IpocneanTh, Kak mepexoll OT OPUEHTALMH 10 CO3BE3AMSM K HCIIOJIb30BAaHHIO HEOECHBIX KOOPAMHAT IO3BOJIMI B
KOJINYECTBCHHOM OTHOILUCHHWM H3Yy4aTh BHIUMBIC IBIKCHUS TeJl. Tarkke LeNblo SBISETCS H3yYeHHE BUANMOTO
nswkenns Connua, JIyHbI U IUIaHET ¥ HA OCHOBE 3TOTO IOIYYUTh HPEACTaBICHHUS O TOM KaK aCTPOHOMBI HAY4YHJINCh
MPeACKa3bIBaTh 3aTMEHHSL; TOJTYYUTh IIPECTABICHUS 00 OJJHOM U3 OCHOBHBIX 33/1a4 aCTPOHOMHUH C APEBHEUIINX BPEMEH
W3MEPEHNH BPEeMEHH U BeICHUH KaleHAapsl.
Hebecnasn mexanuka (3 yaca)
lenp wu3yueHuss TemMbl — pa3BUTEE NPEIACTABIECHUN O cTpoeHMH CONHEYHONW CHCTEMBI: TIEOLIEHTpHYECKass U
TeJIMOLEHTPUYECKHE CUCTEMBI MUPA; 3aKOHBI Keruiepa qBikeHus miaHeT ¥ ux o0o0menne HploToHOM; KOCMHUYecKHe

CKOpPOCTHU U MEKIIaHCTHBIC HepeHéTBI.

Ctpoenue ConneuHoil cucrteMsl (8 yacoB)

Lenb n3ydeHus TeMbI — MOMYYHUTh MpeACcTaBlIeHre 0 cTpoeHre COTHEYHOW CUCTEMBI, H3YUUTh (PU3UUECKYIO TIPUPOILY
3emiu 1 JIyHBI, IBTICHUS TPUIIMBOB U MTPELIECCHU; TOHATH (PU3NUecKrne 0cOOEHHOCTH CTPOCHUS TUTAHET 36MHOU TPYTIITHI,
IJIAHET TMTAaHTOB U IJIAHET KAapJIMKOB; Y3HATh 06 0COOEHHOCTIX IMPpUPOJAbI U ABUXKXCHUA aCTEPOUIOB, MMOJTYUYUTH 06HII/IC
MpEACTABJICHUA O KOMETaxX, METCOPAX U METCOPHUTAX; ITOJIYUUTH NPEACTABIICHUC O Pa3BUTHUEC B3IJISII0B 1 COBPEMEHHBIX
MMPpEACTABJICHUAX O MPOUCXOKACHNUU CoIHEYHON CHCTEMBI.

Koutpoannasi pa6ora Nel mo teme «CtpoeHue u coctaB CojIHEeUHOH cUCTEMbD)

Actpodusnka u 3BE31HAA acTPOHOMHUA (7 YacoB)



lenp n3ydeHus TeMmbl — MNOIYYUTh MPEACTABICHUSA O Pa3HBIX THUMAaX ONTHYECKHUX TEJIECKOIAaX, PaJUOTENECKONax U
MeToJIaX HAONIOJEHN Ha HUX; O METO/ax M pe3yibTarax HaOmoaeHni COJHIIA, ero OCHOBHBIX XapaKTePUCTHKAX; O
MIPOSIBIICHISIX COTHEYHOM aKTUBHOCTH M CBSI3aHHBIMU C Hell TporieccoB Ha 3emiie u Onocdepe; o TOM, Kak aCTPOHOMBI
y3Hamu O BHyTpeHHeM cTpoeHnn CoiHIA, W, Kak HaOJIOACHHS COJNIHEYHBIX HEUTPHHO, TOATBEPAMIIO HAIH
MpeICTaBIeHus O mporeccax BHYTpu COJHIIA; MONYYUTh TPEACTaBIEHI: 00 OCHOBHBIX XapaKTEPHCTHUKAX 3BE3M, UX
B3aMIMOCBSI3H, BHYTPEHHEM CTPOSHUH 3BE3]T PA3NIUUHBIX TUIIOB, MIOHATH MPUPOAY OETBIX KapIUKOB, HEUTPOHHBIX 3BE3N
U YEPHBIX JbIP, KAK ABOMHBIC 3BE3bI IOMOralOT ONPEAEIUTh MAcChl 3BE3M, a MyJbCUPYIOIINE 3BE3ABI  [TOMOTAKOT
ONpeAeISITh paccTOAHUS BO BceneHHOU;

MOJYYUTh NPEACTABICHHUS O HOBBIX M CBEPXHOBBIX 3BE3[aX, U, KaK XUBYT U YMHUPAIOT 3BE3.BIL.

Muieunbiii [Tyt — nHama IN'anakruka (3 yaca)

Lenplo u3yueHWe TEMBI - MOJYYUTH MpeiacTaBieHue Hamel [amaktmke — Mneunsidi [1yTh, 00 oObekTax eé
COCTaBIISIIOLINX, O PAacHpe/eIeHUe Ta3a U MbUIM B HEW, PacCesHHbIX M IIApOBBIX CKOIUIEHUSX, 00 e€ chupanbHOU
CTPYKTYpe; 00

HCCIIC/IOBAHNN €€ IICHTPAIBHBIX 00JacTeil, CKPhITBIX OT HAC CHJIBHBIM TOTJIONICHHEM Ta30M M MbUIBIO, a TaKXke O

CBEpXMACCUBHOM YEPHOM JIBIPE, paclooKEHHON B caMOM LeHTpe [ anakTuku.

I'anakTuku (3 yaca)

Lenb n3yueHus TEMBI — MOTYYHUTH MPEACTABICHUE O PA3INYHBIX TUIIAX TaTaKTUK, 00 OTMpEIeIeHUH PACCTOSIHUAX JI0 HUX
[0 HAOJIOAECHUSM KPacHOTO CMEILEHHs JMHUN B MX CIIEKTpax WU 3akoHe Xab0ia; 0 BpallleHWU TaNaKTUK M CKPBITOH
TEMHON Macchl B HUX; MOJyYUTh MPEICTaBICHHUA 00 aKTHBHBIX IaJlaKTHKaX M KBa3apax M (PM3MUYECKHX Ipoleccax,
MPOTEKAIOIINX B HUX, O pacpeAeICHIN TaJJaKTHK U UX CKOIUIEHHI BO BCeeHHOM, 0 ropsiueM MEXTallakTHIEeCKOM rase,
3aMOJIHAIOIINM CKOIIJICHHSI TAJIAKTHK.

Crtpoenue u 3Boouns Beesiennoii (2 yaca)

Lenpio M3y4eHUs] TEMbI — IOJIyYUTh NpeACTaBlieHHEe 00 YHUKaJIbHOM OOBeKTe BceneHHOH B LesIoM, KaK pelIaeTcs
BOIIPOC O KOHEYHOCTH WJIM OECKOHEYHOCTH BceneHHOH, 0 mapagokcax, CBA3aHHBIX C 3THMH NPEACTABICHHAMH O
TEOPETUYECKUX NPEACTABICHUAX O0ILEH TEOPUH OTHOCUTENBLHOCTH, JIEKAIUX B OCHOBE MOCTPOEHHS KOCMOJIOTMIECKUX
Mozesiell BeeneHHoi; kakue HaOMoAeHUs NPUBENH K pacliupsmoneiics Moaenu BeeneHHoil, o paanyce u Bo3pacrte
BceneHnHol, 0 BBICOKOM TeMIlepaType BEIeCTBa B HauallbHbIE MEPHO/IbI )KM3HU BCENeHHOM U pUpoie pEITMKTOBOrO
W3ITy4YEeHHsI; O COBPEMEHHBIX HaOIOCHUAX YCKOPEHHOTO paciuperus BeeneHHoit.

CoBpemMeHHBbIe TP00OJIeMbI acTpOHOMUH (3 yaca)

Lenplo n3yueHHs JaHHOW TeMbl — TOKa3aTh COBPEMEHHBIC HAaNpaBieHUs M3y4deHHsi BcelleHHOH, 00 ompeneneHuu
pacCTOSHUI 10 TaNaKTHK C IMOMOIIbI0 HAONIOAEHWH CBEPXHOBBIX 3BE3 W OTKPHITHA YCKOPEHHOTO DPACIIMPEHUS
Bcenennoii , ponu TEMHO# SHEPTHH U CHIIBI BCeMUPHOTO OTTaNKUBAHUS;, TOTYyYUTH MTPEICTABICHUS 00 IK30IUTAHETaX U
MOVCKa SK30IUIAaHET OJarompusATHBIX U KH3HH; O BO3MOXXHOM HYHCJIE€ BBICOKOPA3BUTHIX IUBMIM3AINN B HAIIEH
lNamakTrke 1 0 METOAAX MOMCKAX KU3HU M BHE3EMHBIX [IUBIIIN3ALIMI U TPOOJIEM, CBA3aHHBIX CO CBSA3BIO C HUMH.

KOHTpOHLHaﬂ paGOTaNQZ Imo TemMe «3Be3}.'[l)l N UX OCHOBHBIC XapPaAKTCPUCTUKMU. l'anakTukm»



KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE

1 4 B Henenro. Beero 3a 1 rog oOy4enns 36 4,
N3 Hux 1 4 — pezepBHOE BpeMst

TeMmbl, BXOAAIIIUE B OcHOBHOE coJep:KaHne 3HaTL/MIOHUMATH: YMmeThb:
pa3nesbl NPUMepPHOii 1o TeMaM
MPOrpamMMbl
1. Beenenue (1 9)
1.1 | Beenenue B acTpoHomuio | Ypok 1 BBegenue B - YTO U3Yy4aeT
aACTPOHOMUIO aCTPOHOMHUS;
ACTpOHOMHUS — HayKa O - pOJIb HAONFOICHUH B
kocMmoce. [lorsTue aCTPOHOMUH;
Bcenennoit. CTpyKTypsI U | - 3HAaUCHUE
MacimTa0bl BeemeHHOM. aCTPOHOMUH;
Janékue rmyOuHbI - yTO Takoe Bcenennas;
Bcenennoit - CTpYKTypa "
MaciTadel Beenennoi,
Pecypcwi ypoxa: YuebHuk
§1,2;.
2. Actpomertpus (5 4)
2.2 | 3é3nHoe HEOO Ypok 2. 3Bé3aH0e HEDO - YTO TAKOE CO3BE31IUE; | - UCIIOJIb30BaTh
3Be3qHOe He0o. UTo Takoe | - Ha3BaHUSI HEKOTOPHIX | TIOJIBUXKHYIO 3BE3/IHYIO
co3Bezaue. OCHOBHbBIE CO3BE3/INH, UX KapTy JUIs  pEIICHHUs

CO3BE3/IUsI CEBEPHOI'O
MOJTYIIAPHS

KOHQUrypamuto, aibpy

CIIEAYIOMINX 3a7a9;




Pecypcul ypoka: Y4aeOHHUK
§3

2.3

HebecHble koopanHATEI

Ypok 3. HeGecHble
KOOPAUHATHI

HeOGecHerit 3xBaTOp 1
HEOCCHBIN MEepHINaH;
TOPU30HTAJIBHEIC,
JKBaTOpHATBHEIE
KOOPIMHATHI,
KyJIbMHHAIIUU CBETHIL.
Tl'opuzonTanbHasg cucrema
KOOpIUHAT.
DKBaTopHabHas CUCTEMA
KOOp/JUHAT.

Pecypcut ypoxa: YueObHuk
§4

2.4

BunnMmoe nBrkxenue
mnadet 1 ConHna

Ypok 4. Bunumoe
JBHKE€HHE IUIAHEeT U
Couanna

OKJIMIITHKA, TOYKa
BECEHHET0
paBHOAEHCTBU,
HEpaBHOMEPHOE
nBrkenne CoHIa Imo
JKJIUITHKE

Pecypcol ypoxa: YaebHUuK
§5

2.5

[Brxenue JIyHbl u
3aTMEHUS

VYpok 5. JIBu:kenne
JIyHBI M 3aTMeHHS
CHHOIWYECKUHA MeCSIII,
Y3761 JIYHHOW OpOHTHI,
MOYEeMY ITPOUCXOJISAT
3atmenus, Capoc u
MpeIcKa3aHns 3aTMEHU I

Pecypcul ypoxa: YueOHUK
§ 6

2.6

Bpewms u xanennapb

Ypok 6. Bpemst n
KaJeHAapb
ConHe4HOE U 3BE3AHOE
BpeMs, JIYHHBIN U
COJIHEUHBIN KaJICH1aph,
IOJINAHCKUH U
CPErOpUaHCKUIl
KaJIeHaph

Pecypcwr ypoxa: YuebHuk
§7

KQXKIO0TO U3 3TUX
CO3BE3IUM;
- OCHOBHBIC TOYKH,
JIUHUH U KPYTH Ha
HeOecHoi cdepe:

- TOPU30HT,

- IOJTyICHHAs
JIUHHS,

- HeOeCHBII
MEpH/IUaH,

- HeOCeCHBIH
9KBATOP,

- OKITUTITHKA,

- 3CHUT,

- TIOJTFOC MHUPA,

- OCh MHpa,

- TOYKH
PaBHOJIEHCTBUU U

COJIHIIECTOSHHII;

- TEOPEMY O BBICOTE
MOJIFOCa MUPa HaT
TOPU30HTOM;
- OCHOBHBIE TTOHATHS
chepuueckoii u
MPaKTUYECKON
aCTPOHOMUMU:

- KyJIbMUHaIWA U
BbICOTA

CBETHIIa HAJT
TOPU30HTOM;

-IIpsAMO€E
BOCXOXKJIEHUE U

CKJIOHEHHUE;

- CYTKH;

- OTJIIMYUEC MCXKIY
HOBBIM U

CTapbIM CTHJIAMHU.
- BSJIMYUHBI:.

- YTTIOBBIE pa3Mephl
Jlynsl n

Counnia;

- TaThI
PaBHOJICHCTBHH U

COJTHIIECTOSIHUI;

- YTOJl HaKJIOHa
SKIUNTUKHA K

3KBaTOPYy,

- COOTHOIIEHUS
MEXIy MepaMu

Y MEpaMUu BPEMEHU
JUTS

WM3MEpEHMs YTJIIOB;
MIPOIOJDKUATETHHOCTh
rona;

- YHCJIO 3BE3[
BHUJNMBIX

a) OTIPENETAT
KOOpJMHATHI

3BE3I,
HaHECEHHBIX Ha KapTy;

0) 1Mo 3amaHHBIM

KOOpJIUHATaM
00BEKTOB

(Comnre,
TJIAHETHI)

HaHOCHTH 170'¢
MOJIOKECHUE Ha

KapTy;

B) YcTaHaBIWUBAaTh
KapTy Ha

moOyl0 maty w
BpEMSI CYTOK,

OPHUEHTHUPOBATH €€

JlyHa,

H
onpenesiTh
YCJIOBHS B
HUJIMMOCTH CBETHII.
- pewate 3aJadd  Ha
CBSI3b BBICOTEI CBETHJIA B

KyJIbMUHallun C
reorpadudeckon
HIUPOTOMN MecTa
HaOJIIOIEHHS;

- ONpEACIATh BBICOTY
CBETHJIA B KyJTbMHHAIMH
1 €0 CKJIIOHCHHE;

- reorpauyecKyro
BBICOTY MecTa
HaOJIIOIEHU,

- pucOBaTh 4YEPTSK B
COOTBETCTBUHU c
YCIIOBUSIMU 3a]1a4H.

- OCYIIIECTBIISTh
Mepexojl K  pa3HbIM
cucTeMam cuera
BpPEMCHH.

-  HaXOJWUThb CTOPOHBI
cgera 1no IlomspHoii
3Be3/ic U MOJIyJICHHOMY
Comniry;

- OTBICKMBaTh Ha HeOe
CIEYIONINE CO3BE3AUS
u  Haumbojiee  sIpKHC
3BE3/bl B HUX:

- bonsmryro
Mensenuny,

- Mainyto
Mensenuity (c
[NonsipHO¥ 3BE3110i1),

- Kaccuornero,

- Jlupy (c Beroit),

- Open (c
AnpTanpom),




HEBOOPY>KEHHBIM - JleGenp (c
B3TJISIOM. Jlenebom),
- OPUHIUIIBI -  Bogupunit (¢
oTpeIeIICHUS Kanemnnoii),
reorpaduIecKoi - Bomomac (¢
IIFPOTHI ¥ JOATOTHI IO | APKTypoM),
ACTPOHOMUYECKUM - CesepHyto
HaOIIOIEHUSIM; KOpOHY,
- IPUIMHBI U XapaKTep - OpuoH (c
BUJUMOI'O OBUKCHUS Berenbreiize),
3Be3n 1 ConHa, a - Tenen (c
TaK)ke TOMUIHOTO AnpnebapaHom),
newkeHns CoyHIa. - bomemoit Ilec (c
Cupuycom).
3. Hebecnasn mexanuka (3 4)
3.7 | Cucrema mupa Ypok 7. Cucrema Mupa - TIOHSTHS: - IPUMEHSATDH 3aKOHBI
I'eonienTpuyeckas u - Kennepa u 3akon
TeITUOIEHTPUYECKast TeNHOIECHTpHYCCKAs BCEMHUPHOTO TATOTCHUS
CHUCTEMa MHUPA; cucremMa pu 00BSICHEHUH
00BsICHEHHE MUpa; JIBIKSHHUSI TDTAHET U
MeTIe00pa3Horo - TCOIICHTPUYECKass | KOCMHYECKHX
JBIDKEHHS TUTAHET; cucremMa anmnaparos;
J0Ka3aTeNbCTBA MUpa; - pemaTh 3a/1a4 Ha
JBUKEHHS 3eMJIH BOKPYT - CHHOJMYECKUI pacyeT pacCTOSIHUM 110
ComnHI1a; TOAUYHBIHA NepuoJ; W3BECTHOMY
mapajurakc 3BE31 - 3BE3HBIN napajuiakcy ( u
MIEPUOT; Ha000pOT), THHEHHBIX U
Pecypcwr ypoxa: Yuebuuk - TOPU3OHTAJIBHBIA | YTJIOBBIX Pa3MepoB
§8 napasuiaKc; HeOECHBIX TeIl,
3.8 | 3axons Kemepa Ypok 8. 3akoHbI - YTIIOBBIE pa3Mephl | PACCTOSIHUN IUTAHET OT
JBIDKEHHS TUTaHET Kensepa nBuzkenust CBETUII, CouHIIa ¥ IEPHOIOB UX
JIaHeT - iepBast oOparieHus mo
O0001IEHHBIE 3aKOHBI KOCMHUYECKas TPEThEMY 3aKOHY
Kemnepa u onpenenenue CKOpOCTb; Kemnnepa.
Macc HeOECHBIX Tel - BTOpad
KOCMUYecKast
Pecypcwi ypoxa: YuebHuk CKOPOCTb;
§9 - CIIOCOOBI OIPEICIICHUS
3.9 | Kocmuueckue ckopoct | Ypok 9. KocMuyeckue pa3sMepOB U MaCChI
Y MEXILJIaHETHBIE CKOPOCTH U 3emiu;
TEepENETHI MeKIJIaHETHBIE - CIOCOOBI OIpeeTIeHHs
nepenérnl paccTosiHuil 10
[lepBas u BTOpas HEeOECHBIX TE U UX
KOCMHUYECKHE CKOPOCTH; Macc Mo 3aKOHY
OTITHMAJIbHAS Kemepa;
MOy JUTHII THYECKAST - 3akoHbI Kernepa u ux
opbOurta KA x rutaneram, CBSI3b C 3aKOHOM
BpeMsi TOJIETA K TJIAHETE TATOTCHUS.
Pecypcwr ypoxa: YuebHuk
§ 10, 11;
4. Ctpoenue ConneuHoii cucremsl (7 4)
4.10 | CoBpemeHHbBIE VYpok 10. CoBpeMeHHBIe | - TPOUCXOXKJICHUE - II0/1b30BAThCS MIJIaHOM

MIPEJICTaBJICHUS O
CTPOCHHMH U COCTaBE
CoJIHEUHOH CHUCTEMBI

NpeaCTABJIEHHUS 0
CTPOEHHH U COCTABE
CoJIHeYHOI CHCTEMBI

CoHEYHOH CUCTEMBbI,

COJIHEYHOU CUCTEMEI 1
CIIPaBOYHBIMHU
JIAHHBIMH;




OO0 oTIMYMH TUTAHET
3€MHOM TPYIIIbI U TIJIaHET
TUTAHTOB; O MJIAHETaX
KapJIMKax; MajblX Telax;
o nosice Koinepa u
obmake komet Oopra

Pecypcul ypoxa: YueObHuk
§ 12;

411

ITnanera 3emirst

Ypok 11. Ilnanera
3emast

®dopma 3emitn,
BHYTPEHHEE CTPOCHUE,
aTMoc(epa U BIUsHHAC
MapHUKOBOTO 3 dekTa Ha
KJIIMAT 3eMITH

Pecypcut ypoxa: YueOHUK
§ 13;

4.12

Jlyna u ee BnusiHUE Ha
3emitto

Ypok 12. JIyna u ee
BJIHsIHNE HA 3eMJII0
dopMupoBaHue
oBepXHOCTH JIyHBI;
MIpHpo/ia IPUIUBOB U
OTJIMBOB Ha 3eMJie U UX
BIIUSIHHME HA JIBIDKECHUE
3emnu u JIyHsbI;
MpOLECCHS 3€MHOM OCH U
JIBUKEHHE TOUKH
BECEHHETO
PaBHOJICHCTBHS

Pecypcwr ypoxa: YuebHuk
§14;

4.13

IImaneTsI 3eMHOM
TPYIIIBI

Ypoxk 13. IL1aneTst
3€MHOIi TpyIbl
®dusnueckue CBOMCTBA
Mepxkypust, Mapca u
Benepsl; ucciaegoBanus
TUTAHET 3€MHOU TPYTIITHI
KOCMHYECKUMHU
amnmapaTramu

Pecypcwi ypoxa: YuebHuk
§ 15

4.14

IImaHeThI-TUrauTEL.
[InaneTrI-KapauKu

Ypoxk 14. ILlnanetsi-
rurantbl. Ilnanersi-
KapJuKU

@duznyeckre CBOMCTBA
IOnurepa, CatypHa,
VYpana u Henryna;
BYJIKAHMYECKas
JeSTeTbHOCTD Ha
cnytHuke FOnurepa Ho;
MIPUPO/Ia KOJIEI] BOKPYT
IJIaHET-TUTAHTOB;
IJIAHETHI-KApPJIMKH

- OCHOBHBIC
3aKOHOMEPHOCTH B
ConHEYHOM CUCTEME;

- KOCMOTOHHYECKHE
TUTIOTE3HI;

- cuctema 3emus-Jlyna;
- OCHOBHBIC JBIKCHUS
3emiu;

- opma 3emitn;

- npupoja JIyHsr,

- o0mmas
XapaKTepPUCTHKA TUTAHET
3€MHOM TpyIIIbI
(atmMocdepa,
TTOBEPXHOCTH );

- oOmras
XapaKTepUCTHUKA ITaHEeT
TUraiToB (aTMocdepa;
MTOBEPXHOCTH);

- CIIYTHUKHU U KOJIbIIa
IJIAHCT-TUTAHTOB,

- aCTepOUIbI H
METEOPHTEHI;

- TIOSIC aCTEPOUJIOB;

- KOMETHI ¥ METEOPHI.

- OTIPEJCIIATH TI0
«ACTPOHOMHUYECKOMY
KaJICHIapIo» Kakue
TUTAHETHI U B KAKUX
CO3BE3USIX BUIHBI HA
HeOe B JaHHOE BpEMS;

-HaxOJIUTh IJIAHETHI HA
Hebe, OTJIMYast X OT
3BE3;

- IPUMEHSTD 3aKOHBI
Kennepa u 3axon
BCEMHUPHOTO TATOTEHUS
IpH O0BSICHEHUN
JIBUKCHHUSI TTAHET U
KOCMHYECKHAX
arnmaparos;

- pemarth 3a1a4u Ha
pacuer pacCTOSHHUM Mo
W3BECTHOMY
napajiakcy ( u
Ha000pOT), INHEHHBIX U
YTTIOBBIX Pa3MepoB
HeOECHBIX Tell,
paccTosiHUI TIaHET OT
ConHua ¥ 0epuoaoB UX
oOparteHus o
TpPeTheMY 3aKOHY
Kemnepa.




Pecypcul ypoka: Y4aeOHHUK
§ 16;

4.15

Mausle Terna CoaHeuHOH
CUCTEMEI

VYpok 15. MaJjble Tesia
CoJsiHeYHO¥ cucTeMbl
dusuyeckas mpupojia
aCTCPOUJIOB M KOMET;
nosic Kotinepa u o6s1ako
komet OopTa; mpupoaa
METEOPOB U METCOPHUTOB

Pecypcol ypoxa: YaebHUK
§ 17,

4.16

CoBpeMeHHbIE
MPEJICTaBJICHUS O
MIPOUCX 0K ICHUH
CoJIHEYHOH CUCTEMBI.

Ypok 16. CoBpeMeHHBIE
npeaCTABJIEHUS 0
NPOUCXOKIEHUH
CoJIHEeYHOH cCHCTEeMBbI
CoBpeMeHHbIE
MPECTABIICHUS O
MPOUCXOMKICHUH
CoJIHEYHOH CUCTEMBI

Pecypcol ypoxa: YaebHUK
§ 18

4.17

Konrtponbnas padora Nel
o teme «CTtpoeHue u
coctaB CoylHeUHOI
CUCTEMBI»

KontponbsHbie 3agaHus

AcTtpodmusuka u 3Bé3nHas actpoHomus (7 4)

5.18

MeTtonpl
acTpOPU3NIECKIX
HUCCIIeI0OBaHUI

Ypok 17. Metoabl
acTpoduznyecKux
HCCJIe0BAHMI
ITpunuun aeiicTBus U
YCTPOMCTBO TENECKOTIOB,
pedpakTopoB u
pedIIeKTOPOB;
PaAMOTEIIECKOTIBI U
paarouHTEPHEPOMETPHI

Pecypcwr ypoxa: YuebHuk
§ 19

5.19

Comnuie

Ypoxk 18. CosHue
OmpeneneHre OCHOBHBIX
xapakrepuctuk CoyHIa;
CTPOCHHE COTHEYHOM
aTMoc(epsl; 3aKOHBI
W3ITy4eHws aOCOIIOTHO
TBEPAOTO Tella U
Temneparypa Gortocheps
U TISTEH; POSBICHUE
COJIHEYHOH aKTUBHOCTH U
€€ BIMSIHUE Ha KIIUMaT U
ouochepy 3emiu

Pecypcwr ypoxa: YuebHuk
§ 20;

- OCHOBHbIE
¢buznyeckue
XapaKTepPUCTUKU
Connna:

- Macca,

- pa3mephl,

- TeMIeparypa.
- CXEMY CTPOEHHUS
ConHna u Gusnyeckue
MIPOIIECCHI,
MPOUCXOSIINE B €TO
Hezpax u aTMocdepe;
- OCHOBHbIE
IIPOSIBJIICHUSI COJTHEYHOM
AKTUBHOCTH, HX
MPUYHHBL,
MEePUOANYHOCTD U
BJIMSHUE HA 3EMIIIO;
- OCHOBHBIE
XapaKTePUCTHUKH 3BE31;
B CPAaBHEHUHU C
ConHueM:

- CIIEKTPHI,

- TEMIIEPATYPHI,

- CBETUMOCTH.
- IyJIbCUPYIOIINE U
B3PBIBAIOIINECS 3BE3L;.

- IPUMEHSTh OCHOBHBIE
MOJIOKEHUS BEIYINX
(u3nUecKuX Teopuit
npu 00bSICHEHNH
npupoasl ConHua u
3Be3;
- pemarh 3a/1a4M Ha
pacuer pacCTOSHHUN 10
3B€3]l 110 U3BECTHOMY
TOAMYHOMY TIapajliakcy
1 o0paTHbIe, HA
CpaBHEHHE Pa3IMYHBIX
3BE3[l 10 CBETUMOCTSIM,
pasmepam u
TeMIIepaTypam;
- aHaJTM3MPOBATh
nuarpammbl «CIIeKTp —
CBETHMOCTBY» U « Macca
— CBETUMOCTbY;
- HaXOJWTh Ha HeOe
3BE3/IBL:

Anbdsr:

Manoi
MenBeauiiel,

Jlupsl,

JlebOems,

Opua,




5.20

BryTpenHnee cTpoeHue u
HMCTOYHHUK HEPTUH
Comnama

Ypok 19. BHyTpenHee
CTpOeHHe U UCTOYHUK
sneprum CoJsiHna
Pacuér remneparypsi
BHyTpHU CoOJHIIA;
TEPMOSIIEPHBIA NCTOTHHUK
sHeprun CoJHLA |
MEPEeHOC SHEPTUH BHYTPU
CouHiia; HaOIIO IEHUS
COJIHEYHBIX HEUTPHUHO

Pecypcol ypoxa: YaebHUuK
§21;

5.21

OcHOBHEIE
XapaKTePUCTUKH 3BE3]T

Ypok 20. OcHOBHBIE
XapaKTepUCTHKHU 3BE3]1
OmpeneneHre OCHOBHBIX
XapaKTEPUCTHUK 3BE3];
CHEeKTpalibHast
KJIaCCU(UKAIHS 3BE3;
IUarpamMma CreKTp-
COBMCCTHUMOCTB U
pacnpeneneHue 3B€37 Ha
HEH; CBs3b MAacCHI CO
CBETHMOCTBIO 3BE3]
TJ1aBHOU
MTOCIIEI0BATENIEHOCTH;
3BE3/1bI KPACHBIE TMTAHTHI;
CBCPXTHUI'aHThI 1 6CJ'II>IC
KapJIuKH

Pecypcut ypoxa: YueOHUK
§ 22-23;

5.22

benble xapnukuy,
HEUTPOHHBIE 3BE3/bI,
4yépHbIE AbIPHL. J[BOMHEIE,
KpaTHBIE U IEPEMEHHBIE
3BE3IEI

Ypok 21. Bexasle
KapJHKH, HeHTPOHHBIE
3BE3/1b1, YépPHBbIE ABIPHI.
JBojiiHble, KPaTHbIE U
nepeMeHHbIe 3BE3/1bI
Oco0GeHHOCTH CTPOEHUS
OeJbIX KapJIMKOB U
npenen Yangpacekapa Ha
X Maccy, MyJIbCapbl U
HEUTPOHHBIE 3BE3/BL;
MTOHSITHE YEPHOH JBIPHI;
HaOJI0IeHUs IBOWHBIX
3BE3/ U OTpEJIETIEHUE UX
Macc; MyJIbCHPYIOLINE
[IEPEMEHHBIE 3BE3BI;
neden bl u CBSI3b
[epuo/ia MyJIbCALUN CO
CBETUMOCTBIO Yy HUX

Pecypcot ypora: YaeOHUK
§ 24-25;

5.23

HoBrble u cBepxHOBBIE
3BE3 /bl

VYpok 22. HoBble u
CBEPXHOBBIE 3BE3/IbI
Habmronaemele
MIPOSIBIICHYISI B3PHIBOB

- TOPSIZIOK PACCTOSTHUS
JI0 3B€3]I, CIIOCOOBI
oTpeCIICHUS H
pa3MepoB 3Be3];
- €IUHUIIBI H3MEPCHIS
pacCTOSHMIA:

- Mapcex,

- CBETOBOM T'OJI.
- BaKHEHIIIHE
3aKOHOMEPHOCTH MHpPa
3BE3;
- TUarpaMma «CHeKTp —
CBETUMOCTB» M « Macca
— CBETUMOCTEY;
- crroco0 ompeeacHIs
Macc ABOMHEIX 3BE3/;
- OCHOBHBIC MTapaMeTpPhl
COCTOSIHMSI 3B€3IHOT'O
BEIIIECTBA:

- INIOTHOCTb,

- TeMIIepaTypa,

- XUMHYECKHUH
COCTaB,

- (huznveckoe
COCTOSTHHE.
- BOKHEHIIHNE OHATHS:

- TOIMYHBIN
napajiakc,

CBETUMOCTb,

- abcoroTHas
3BE3AHAs

BEJIMYHHA;
- YCTPOMCTBO U
Ha3HAUYCHHE TEJIeCKOIa;
- YCTPOMCTBO U
Ha3HAYCHHE
pedpakTopoB u
pedIeKTOpOoB.

OpuoHa,
bansnenos,
Bosnauuero,
Maioro Ilca,
Bbompmioro mica,
Tensna.




HOBBIX U CBEPXHOBBIX
3BE371; CBOMCTBA OCTaTKOB
B3PBIBOB CBEPXHOBBIX
3BE3

Pecypcol ypoxa: YaebHUK
§ 26;

5.24 | DBoxrouus 3BE37 Ypok 23. IBoaronus
3BE3/
JKuzHb 3BE371 pa3anyHOM
Macchl U €€ OTpakeHue Ha
IyarpaMmme CIeKTp-
CBETHMOCTb;
IPaBUTALMOHHBIN
KOJIJIArc ¥ B3pBIB OETI0r0
KapJiMKa B IBOWHOU
CHUCTEME U3-3a
NepeTeKanus Ha Hero
BEILIECTBA 3BE3/IbI
KOMIIaHBOHA,;
rpaBUTALIMOHHBIN
KOJUIAIC s,Ipa MaCCUBHOM
3BE3/Ibl B KOHIIE €€
ku3HH. OlleHKa Bo3pacTa
3BE3QHBIX CKOIUIEHUN
Pecypcut ypoxa: YueOHUK
§ 27,

6. Mueunsiii nyTh (3 4)

6.25 | I'a3 u buTh B ['anmaktuke | Ypok 24. I'a3 u nbLIb B - IOHSTHE TYMAaHHOCTH; | - OOBACHSATH IPUIHHEI
l'anakTuke - OCHOBHBIC pa3Iuius BUIMMOTO U
HaoOmromaemsie ¢dusnyeckue WCTUHHOT'O
XapaKTePUCTUKU napameTpsbl, pacripeneneHus 3Be3,
OTpaXKaTeIbHBIX U XUMHAYECKHI COCTaB U MEXK3BE3IHOTO
1 Py3HBIX pacnpezneneHue BEIIECTBA U TaJIaKTHK
TyMaHHOCTEH; MEXK3BE3IHOTO Ha Hebe.
pacrpeesneHie ux BellecTBa B ['anakTuke; | - HAXOAUTH PACCTOSHUS
BOJIM3H MJIOCKOCTH - IpUMEPHBIE 3HAUCHHUS | MEXKAY 3BE3/I1aMU B
lanakTuky; cimpanbHas CJIeIYIOIINX BETUYHH: okpectHocTr CouHIIa,
cTpykTypa ["anakTuku - PAcCCTOSHUS MEX Y ux yncio B ['amakTuke,

3BE€3J1aMU B €€ pa3Mepsl;

Pecypcor ypoxa: Yuebuuk | okpectHocTr CorHIIa, - OIICHUBATh Maccy U
§ 28; ux uuciuo B ['anaktuke, | pazmep 4€pHOU AbIpbI

6.26 | Paccesinble u mapoBbie | Ypok 25. PaccesinHble | €€ pa3sMepEl, 0 TBUKCHHIO

3BE3AHBIE CKOTIJICHUS 1IapoBbIe 3BE3THbIE - “HQpaKpacHbIH OTJENBHBIX 3BE3]I.

CKOIIEHUSI TEJIECKOIT;
HaOmromaeMele cBOIiCTBA - OIIEHKA MAacChl U
CKOIUIEHUH U UX pa3MepoB YEPHOH IBIPbI
pacnpezeneHue B O JIBFDKEHHIO
lNanaktuke OTZEIIBHBIX 3BE3NL.
Pecypcul ypoxa: YueOHuK
§ 29

6.27 | CBepxmaccuBHas uépHast | Yok 26.

JbIpa B IIEHTpE CaepxmaccuBHas

MineqHoro nytu

4yépHasi AbIpa B LiEHTpe
Mu1e4HOr0 NyTH




Habmonenue 3a
JIBIDKCHHUEM 3BE3]T B
uenTpe 'anaktuku B
MH(PAKPACHBIN TEIECKOIT;
OIIEHKA MacChl ¥
pa3MepoB YEPHOU IBIPHI
10 IBMOKCHHIO OTACIIbHEIX
3BE3

Pecypcul ypoxa: YueObHuk
§ 30

7. I'anakTuku (3 9)
7.28 | Knaccuduxarius Ypoxk 27. - OCHOBHBIC - OOBSICHATH IPHINHBI
rajJaKkTHK Kaaccudukauusn ¢dusnueckue pa3nu4us BUIMMOTO U
TAJIAKTHK napameTpel, WUCTHHHOTO
Tume! TaaKTHK ¥ X XUMHYECKHHA COCTaB U pacmpeneneHus 3Be3,
CBOICTBa; KpacHOE pacnpezneneHue MEXX3BE3THOTO
CMEILIEHUE U OTpeAeNICHHE | MEX3BE3IHOTO BEIIECTBA U TaaKTHUK
paccTosHUi 10 TAIaKTHK; | BemecTBa B ['anakTrke; | Ha HeOe.
3aKoH Xab0:a; BpaleHue | - MpUMEepHbIE 3HAYCHUS
raJlakTUK U CojiepKaHue CJIEeIyIOIINX BETUYHH:
TEMHOM MaTE€pUU B HUX - OCHOBHBIE THIIbI
TaaKTHK, Pa3IAIMs

Pecypcul ypoxa: YueOHUK | MEXKIy HUMU;
§ 31 - IPUMEPHOE 3HAUYCHUE

7.29 | AKTUBHBIC TAIAKTUKU U | YPOK 28. AKTHUBHBbIE U (pusnuecKuil CMBICI

KBa3aphbl raJJaKTHKH M KBa3apbl HOCTOsIHHOM Xa0011a;

IIpupona akTUBHOCTH - BO3pacT
raJlakTHK; IPUPOAa HaOJIrI01aeMbIX
KBa3apoB HEeOeCHBIX Tell.
Pecypcut ypoxa: YueOHUK
§ 32;

7.30 | CkoruteHus rajlakTHK Ypok 29. Cronsienus
raJaKTHK
IIpupona ckomenuii u
poI TEMHOM MaTepuu B
HUX; MEKTATaKTUIECKUH
ra3 ¥ peHTT€HOBCKOE
W3ITy4eHHEe OT HEro;
SIYEUCTASI CTPYKTypa
pacnpenenenus ['anakTuk
U CKOIUJIEHUH BO
Bcenennoit
Pecypcul ypoxa: YueOHUK
§ 33;

8. Ctpoenue u 3Bosouus Beesennoii (2 1)
8.31 | Koneunocts u Ypok 30. KoHeuHocTh M | - CBSI3b 3aKOHA -- UCIIOJIb30BaTh

OECKOHEUYHOCTh
Bcenennoii.
Pacmmpsromasics
Bcenennas

0eCKOHEYHOCTh
Bcenennoii

CBs3b 3aKOHA
BcemupHoro tsarorenus ¢
MPEACTABICHUSIMH O
KOHEUHOCTH U
OECKOHEUHOCTHU
Bcenennolii;

BcemupHoro tsroreHust
C MIPEACTaBICHUAMHU O
KOHEYHOCTH U
OEeCKOHEYHOCTH
Bcenennoi;

- YTO TaKoe
(doTroMeTpuIecKuit
napaaokc;

3HaHMA, IMOJTYYCHHBIC I10
(u3uKe U aCTPOHOMUH,
IJI OTIMCAHUS U
00BSCHEHHS
COBPEMEHHON HayYHOH
KapTHHBI MHPA;




(doTomeTpruUecKuit
mapazokKc;
HEOOXOIUMOCTE O0IIEH
TEOPHH OTHOCHUTEIBHOCTH

- HEOOXOJUMOCTE
obmmeli Teopun
OTHOCHUTEILHOCTH JJIst
MOCTPOCHHUS MOJACITH

JUUISL TIOCTpOeHUS Mojiein | BeeneHHoit
Bcenennoi - IIOHSATHUE «TopsYas
Bcenennasy;
Pecypcwl ypoxa: YueOHUK | - KpynmHOMAacIITaOHas
§ 34, 35; CTpyKTypa Bcemnennoii.
8.32 | Monuenp «ropsueit VYpok 31. Moaensn - MeTarajakTHKa
Bcenennoit « u «ropsiueil Becenennom« - KOCMOJIOTHYECKUE
PEIUKTOBOE U3ITYyYECHUE Csi3b cpenHei Mozenn Beenennon
IUIOTHOCTH MAaTEPHUU C
3aKOHOM pacIIUpeHHs U
reomerpue BeeneHnnoi;
pazuyc 1 BO3pacT
Bcenennon
Pecypcuor ypoxa: YaebHUK
§ 36;
9. CoBpemeHHbIe TP00JIeMBbl acCTPOHOMEH (3 1)
9.33 | YckopeHHoe Ypok 32. YckopeHHoe - KaKUe HaOJII0ICHUS -- UCTIOJIb30BATh

pacumpenue Beenennoit
U TeMHasl SHepIus

pacmmpenue Beenennoit
U TeMHAas JHeprus
Bxnan TéMHOI MaTepuu B
Maccy Beenennoi;
HaOII0/IeHIEe CBEPXHOBBIX
3BE3]] B JAJIEKUX
rajlakTUKax 1 OTKpPbITHE
YCKOPEHHOTO
pacumupeHus BeenleHHO;
TIPUPOJIBI CHITBI
Bcemupnoro
OTTaJIKUBaHUS

Pecypcwi ypoxa: YuebHuk
§ 37,

MOATBEPAUIN TEOPHIO
YCKOPEHHOTO
pacuupeHust
Bcenennoit;

- YTO WCCJIEIOBATEIN
HOHUMAIOT O] TEMHOU
SHEPrUeH;

- 3a4E€M B YpaBHEHUE
DiHITeliHa ObLIa
BBECHA
KOCMOJIOTH4IecKas
IMOCTOSIHHAS,

- YCIIOBUA
BO3HUKHOBEHUS IIJJAHET
OKOJIO 3BE31;

3HaHUS, TOIyYCHHBIE 10
(U3HKe U aCTPOHOMUH,
JJIA OIIMCaHUuA U
00BsCHEHHS
COBPEMEHHOM Hay4HOU
KapTUHBI MUDA,

- 000OCHOBBIBAThH CBOIO
TOYKY 3pCHHUS O
BO3MOKHOCTHU
CYLIECTBOBAaHUS
BHE3EMHBIX
[UBUIIN3AINN U UX
KOHTaKTOB C HAMH.




9.34

OOHapyXeHHE IIaHeT
BO3JIE IPYTUX 3BE3]
ITouck xu3HU U pazyma
BO Bcenennoin

Ypok 34. O0HapykeHHE
IJIAHET BO3JIe APyIrux
3BE3]

HeBunumble ciyTHUKY Yy
3BE3/1; METOIbI
oOHapyXKeHHS
9K30TLJIAHET; K30ILIAHETHI
C YCIIOBUSIMHU
OaronpuATHBIMH IS
KU3HH

Pecypcol ypoxa: YaebHUuK
§ 38

ITonck sKM3HU U pasyma
B0 Bceesiennoi

PazButune npeacraBiaeHui
0 CyIECTBOBAHUU KU3HU
Bo Bcenennoii; hpopmyiia
Hpeiika u yncio
IUBUJIN3AINAN B
I'amakTuke; mouck
CUTHAJIOB OT BHE3EMHBIX
LMBUWIN3ALMN U OCHLUIKA
CUTHAJIOB K HUM

Pecypcol ypoxa: YaebHUuK
§ 39;

- METOJbI
o0HApYKCHUS
9K30ILTAaHET OKOJIO
JIpYTHX 3BE3;

- 00 BOJTIOLIUHU
Bcenennoit u >KU3HN BO
BCEIICHHOI;

- IPOOJIEMbI BHE3EMHBIX
IUBUIN3AINH;

- hopmyia Jlpetika.

9.35 | KontposibHas paboraNe2 | KoHTposbHbBIE 3a1aHUs
0 TeMe «3Be3/IbI U UX
OCHOBHEIE
XapaKTEPUCTUKH.
TamaxTukny
9.36 Pesepn (19)




