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PaGouas mporpamma nmo acrponomuu st 11 kiacca (0a30Bblii YpOBeHb).
IosicHuTeEIbHAA 3aNIMCKA

Jannast paboyasi mporpaMma cocTaBiieHa Ha OCHOBE IporpamMmsbl « ActporHomust 10-11» st oOeoOpazoBaTenbHBIX HIKOI
pexoMeHoBaHHONH MuHucTepcTBoM ObOpazoBanus u Hayku PO (aBTop B.M.UapyruH, [Ipocemnienue, 2017)

Pabouas nporpamma opueHTHpOBaHa Ha uctoiab3oBaHue 6azoaoro YMK B.M.Yapyruna «Actponomus 10-11 kmaccer»,
2022r.

Ha ocnoBanum tpeboBanuii ['ocynapctBenHoro oopasosarensHoro cranaapta 2010 r. B conepkannu paboueit mporpaMMBl
10 ACTPOHOMMH IPEII0JIAraeTCs PEAIM30BATh AKTYAJIBHBIE B HACTOSIIEE BPEMsI KOMIIETEHTHOCTHBIM, JINYHOCTHO-
OPUEHTHUPOBAHHBIN, NEATEIBHOCTHBIN MTOAXO0/AbI, KOTOPBIE ONIPEACISIOT 3a0auu 00yUeHuA:

- [IpuoOperenne 3HaHU U YMEHUI JJ1s1 HICTIOJIb30BAHUS B MTPAKTUUECKOU JIEATEIIbHOCTH M TIOBCEHEBHOM KU3HU;
- OBnasieHue croco0aMu Mo3HaBaTENbHON, HH(DOPMAITMOHHO-KOMMYHUKATUBHOMN U pe(IIEKCUBHOM eI TEIbHOCTEH;
- OcBoOeHME MO3HABATENbHON, HH()OPMAITMOHHONW, KOMMYHUKATUBHOM, pe(IeKCUBHOM KOMIETEHIIHIA.

Komnemenmnocmmubtii 101X0]1 ONIPENIETSAET CIEIYIOUME OCOOEHHOCTH MPEABIBICHUS COIepKaHUsI 00pa30BaHUS:

OHO TIPEJICTABJIEHO B BUJIE ACBSTH TEMATUYECKUX OJIOKOB, 00ECIeunBaOIINX POpMUpPOBaHUE KOMIIETeHIUH. Takum
o0pa3oM, KaJeHAapHO-TEMAaTHYECKOE MIIaHUPOBaHUE 00ECIIEYNBAET B3aUMOCBSA3aHHOE PA3BUTHE U COBEPUICHCTBOBAHUE
KJIFOUYEBBIX, OOIIETIPEAMETHBIX U MPEIMETHBIX KOMIIETEHIUH.

JIuunocmnasn opueHTtanysi 00pa3zoBaTEIBLHOTO MPOLECCa BBISBISET IPUOPUTET BOCIUTATENIBHBIX U PA3BUBAIOIIUX IIEJICH
oOyuenusi. CmiocOOHOCTh yUalIuXcsi HOHUMATh PUYUHBI U JIOTUKY Pa3BUTHS (PU3MUECKHUX MPOLIECCOB OTKPHIBAET BO3ZMOXKHOCTb
JUIS1 OCMBICJIEHHOT'O BOCTIPUSITUSI BCETO pa3HOO0pa3rs MUPOBO33PEHYECKUX, COLIMOKYIBTYPHBIX CUCTEM, CYIIECTBYIOUINX B

coBpeMeHHOM mupe. Cructema yuyeOHbIX 3aHATHI pU3BaHa ClOCOOCTBOBATh PA3BUTUIO JIMYHOCTHOM CaMOUICHTU(UKAIINH,



T'YMaHUTApHOUN KyJIbTYphI IIKOJIBHUKOB, UX MPUOOIICHUIO K COBPEMEHHON (hPHU3HUECKOI HayKe U TEXHUKE, YCUJICHUIO MOTUBALIUU
K COI[MAIbHOMY MTO3HAHUIO U TBOPYECTBY, BOCIIUTAHUIO JINYHOCTHO U OOIIIECTBEHHO BOCTPEOOBAHHBIX KAY€CTB, B TOM YHUCIIE
IPpaXIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

/Jeamenvnocmmalil TOAX0]T OTPaXKaeT CTPATETHIO COBPEMEHHON 00pa30BaTENbHOM MOJIUTUKN: HEOOXOIUMOCTb BOCITUTAHUS
YeJIoBeKa U IpakIaHNHA, MHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIECTBO, HAIIEJICHHOTO Ha COBEPIIIEHCTBOBAHUE ATOTO
obmiectBa. CucteMa ypoKOB COPUEHTHPOBAaHA HE CTOJIBKO Ha MEpeavdy «rOTOBBIX 3HAHUI», CKOJIBKO Ha (hopMHUpOBaHHE
aKTUBHOM JTMYHOCTH, MOTUBUPOBAHHOM K caM000pa30BaHUIO, 00Iaaroei JOCTaTOYHBIMA HaBBIKAMU U TICUXOJIOTUYECKUMU
YCTaHOBKAMHM K CaMOCTOSITEIbHOMY ITOUCKY, OTOODPY, AaHAJIU3Y U UCIIOJIb30BAHUIO HH(OPMALIUU. DTO MOMOKET BBIITYCKHUKY
aJanTUPOBATHCS B MUPE, I/I€ 00beM HHPOPMALIMH PACTET B TEOMETPUUECKOM MPOrPECCUH, Tie colanbHas U npodeccuoHanbHas
YCHEUIHOCTh HAMPAMYIO 3aBUCAT OT MMO3UTHBHOTO OTHOIIEHUS K HOBALlUAM, CAMOCTOSITEIbHOCTH MBIIUICHUS] U UHULIMATUBHOCTH,
OT TOTOBHOCTH HPOSIBISATH TBOPUECKUM MOAXO0 K JI€NTy, UCKaTh HECTaHAAPTHBIE CLIOCOOBI pelIeHHsl MPo0JIeM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aUMOJICHCTBHUIO C JIFOJIbMH.

B cooTBeTcTBUU ¢ ATHM peanusyercs MoauduimpoBanHas nmporpamma «ActpoHomust 11 kimace», B.M.Uapyruna, B o0beme
34 gacos.

OcHOBOI1 Lienenonaranus sBisieTcs: OOHOBJIEHUE TPEOOBAHUM K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB, OTPaXarolee
BaYKHEHIIIYI0 0COOEHHOCTH Me1arornueckoi KOHIENIMU FoCyIapCTBEHHOIO CTaHAapTa— MEPEX0]] OT CyMMBbI «IIPEIMETHBIX
pe3ynbTaToB» (TO €CTh 00Pa30BaATENbHBIX PE3YIbTATOB, IOCTUTAEMBIX B PAMKAX OTIAEIbHBIX YU€OHBIX MPEAMETOB) K
MEXIPEIMETHBIM U MHTETPAaTUBHBIM pe3ysbTaTtaM. Takue pe3ysbTaThl NPeACcTaBIsioT coO00i 00001IeHHbIE CITOCOOBI
JEeSTEIBbHOCTH, KOTOPhIE OTPAXKAIOT ClIeUU(HUKY HE OTACIbHBIX MPEIMETOB, a CTyIeHel o01iero oopasoanus. B
rocyJIapCTBEHHOM CTaHJapTe OHM 3a(pUKCUPOBAHBI KaK O0IMEe yueOHbIe YMEHHUSI, HABBIKK M CIIOCOOBI Y€JIOBEUECKOM

ACATCIbHOCTH, YTO IIPCAIIOIaracT IIOBBINICHHOC BHUMAHHUC K PAa3BUTHUIO MCIKIIPCAMCTHBIX CBsI3eH Kypca.



Jlunaktuueckas Moieidb 0O0yUYEHHS U MeJarornieckrue CpecTBa OTPaKaloT MOAEPHU3AIIMIO OCHOB yueOHOTO Mpolecca, uxX
NEPEOPUECHTAIMIO HA JOCTH)KEHUE KOHKPETHBIX PE3YJIbTaTOB B BUAE CPOPMUPOBAHHBIX YMEHUN M HABBIKOB yUalIUXCs,
000011IeHHBIX cTIOC000B AesiTenbHOoCTH. Oc000e BHUMAHKE YACNSIeTCs 03HABATEIbHON aKTUBHOCTH YUAIINXCS, UX
MOTHUBHUPOBAHHOCTH K CAMOCTOSATEILHON ydeOHOU paboTe. ITO mpemonaraet Bce 0osiee MMpOKOe UCIIOIb30BAHUE
HETPAIUIUOHHBIX (POPM YPOKOB, B TOM UKCIIE METOJIUKH JIETIOBBIX UTP, TPOOIEMHBIX AUCKYCCHI, MOATATHOTO (POPMUPOBAHUS
YMEHUS PEIIaTh 3aa4H.

Ha cTynenu noiaHoi, cpeaHei WKoJbl 33a1a4i y4€OHbIX 3aHATUHN ONPEEICHbI KaK 3aKPEINICHUE YMEHUN Pa3AesTh
MIPOIIECCHI Ha ATAlbl, 3B€HbS, BBIJICTSATh XapaKTEPHbIE TPUUUHHO-CIICICTBEHHBIC CBSI3U, ONPEEISTh CTPYKTYPY OOBEKTa
MMO3HAHUS, 3HAYUMbIe ()YHKIIMOHATIBHBIC CBSI3U M OTHOIIEHUS MEXIY YacTSIMU I1€JI0T0, CPAaBHUBATH, COMTOCTABIISITH,
KJIaCCU(PUIIMPOBATH, PAHXKUPOBATH OOBEKTHI 10 OJTHOMY UM HECKOJIBKUM MPEIOKEHHBIM OCHOBAHUSAM, KPUTEPHUSIM.
[IpuHnunuaabHOE 3HAYCHHUE B paMKaxX Kypca MpuoOpeTacT yMEeHUE pa3nudaTh (GakThl, MHEHUS, T0Ka3aTEIbCTBA, TUIIOTE3HI,
aKCHOMBI.

Cucrema 3a1aHuil mpu3BaHa 00ECIEYUTh TECHYIO B3aMMOCBSI3b PA3IMYHBIX CITIOCOOOB M (pOpM yUE€OHOH JESITEIIbHOCTH:
MCIIOJIb30BAaHUE PA3IMYHBIX aITOPUTMOB YCBOCHUS 3HAHUHN M YMEHUI MPU COXPaHEHUU €IMHON COAepKaTeTbHOM OCHOBHI Kypca,
BHEJIPEHUE TPYMIIOBBIX METOIOB paOOThI, TROPUYECKUX 3aJaHUI, B TOM YHCIIE METOIUKHN UCCIIEOBATEILCKUX MPOCKTOB.

Crnenndukoi yueOHOM MPOEKTHO-UCCIIEI0BATEILCKON JEATEILHOCTH SIBIISIETCS €€ HAPaBIIEHHOCTh HA Pa3BUTHE JTMYHOCTH,
¥ Ha MoJTy4eHne 00bEKTUBHO HOBOTO MCCIIEIOBATEILCKOTO Pe3yIbTara.

Ilenb yueono-uccnedosamenbckoil OeamenbHOCmu — IPUOOPETCHUE YUAIIUMHUCS TTO3HABATEIIbHO-UCCIICIOBATEIIbCKOM
KOMITETCHTHOCTH, TIPOSIBIISIOIICHCS B OBJIAJICHUN YHUBEPCAIBHBIMH CITOCOOAMH OCBOCHUS ACHCTBUTEILHOCTH, B PA3BUTHH
CIIOCOOHOCTH K MICCIIEI0BATEIHCKOMY MBIIUICHHUIO, B aKTHBU3AI[UHU JIMYHOCTHOW MO3UIIMHU YYaIlerocs B 00pa3oBaTeIbHOM

nporecce.



Moty TbHBIM IPUHIUI TO3BOJISIET HE TOJIBKO YKPYITHUTh CMBICIIOBBIE OJIOKU COJIEpKaHus, HO U TPEOI0JIETh TPAIUIIUOHHYIO
JIOTUKY U3y4YEHUS MaTepuana — OT €AUHUYHOTO K o01IeMy U BceoO1IeMy, OT (JaKTOB K IIPOLIECCaM U 3aKOHOMEPHOCTAM. B
YCIIOBHUSIX MOAYJIBHOIO IIOJIX01a BO3MOKHA COBEPIIEHHO MHAs cXeMa U3ydeHus (PU3MUECKUX MPOLIECCOB «BceoOIIee — oliee—
€IUHUYHOE.

AKIIEHTUPOBAHHOE BHUMAHHE K NPOTYKTUBHBIM (popMaM yueOHOU JEATEIbHOCTH MPEAIIONAraeT aKTyalu3aliio
MH(GOPMALIMOHHON KOMIIETEHTHOCTH yJaluxcs: (opMupoBaHue MPOCTEUIIINX HABBIKOB Pa0OTHI C HICTOYHUKAMH,
(kapTorpauuecKuMHU U XpOHOJIOTHYECKMMU) MaTepruagaMu. B TpeOOBaHMSIX K BBITYCKHUKAM CTapIlei IKOJIbI KIIFOUEBOE
3HaYeHHUE NMPUAAECTCA KOMIUIEKCHBIM YMEHHUSAM [0 MIOUCKY U aHaIU3y WH(OpMAaLUY, IPEICTaBICHHON B pa3HbIX 3HAKOBBIX
cucreMax (TEeKCT, TabuIla, CXeMa, ayJMOBU3YaIbHBIN psi/l), HCIIOJIb30BAHUIO METOJIOB JIEKTPOHHON 00pabOTKH MPU OUCKE U
CUCTeMAaTHU3allH HH()OPMALIUH.

Crenunduka neneit u conepkanus U3y4eHHs aCTPOHOMHUM Ha 0a30BOM YpOBHE CYIIECTBEHHO MOBBILIAET TPEOOBAHUS K
pedaeKCUBHOM NEATEIbHOCTH YYaIIUXCs: K OObEKTUBHOMY OLICHUBAHUIO CBOUX YUEOHBIX JOCTUKEHUMN, TOBEACHUS, YEPT CBOEH
JMYHOCTH, CIOCOOHOCTH ¥ TOTOBHOCTH YUUTBHIBATh MHEHUS APYTUX JIIOJIEH TPU ONpeAeSIEHUN COOCTBEHHON MO3ULIMH U
CaMOOILICHKE, IOHUMATh LIEHHOCTh 00Pa30BaHMSI KaK CPEACTBA PA3BUTHSI KYJIbTYpPbl JUYHOCTH.

JI1st ”HPOPMALIMOHHO-KOMIIBIOTEPHOM NOAAEPKKH YU4EOHOTO MpoIiecca NperoaraeTcsi UCIoJIb30BaHUE TPOrPAMMHO-
NeAarornyeckux CpeiCTB, Peau3yeMbIX C MOMOIIBI0 KOMITbIOTEpa (Ha 06a3e kabuHeTa MeAUanporpaMM ¢ HUHTEPaKTUBHON

JIOCKOM).

TpeOoBaHus K YPOBHIO NOATOTOBKH yuamuxcs 11 kiacca

O00JIDICHBL 3HAM Db



HMeHa BBITAIOMINXCS aCTPOHOMOB, CTICIM(PUKY aCTPOHOMUYECKUX HAOJI0ICHNI, OCHOBHBIC AJIEMEHTHI HEOECHOU Cephl,
Teopemy o BeicoTe [lomroca Mupa, MpUHIUIIBI ONPEICIICHUS TOPU30HTAIBHBIX U SKBATOPHUAJIBHBIX KOOPJAUHAT CBETHUJI, CBA3b
CMEHBI CE30HOB T'0J1a C TOJIOBBIM JABHKEHUEM 3eMiIu BOKpYTr CoJTHIIA, MPUHITKITBI Pa3AeICHUs] TOBEPXHOCTH 3€MJIM Ha
KJIIMMAaTUYECKHE MMOsICa, 0COOEHHOCTH PA3IMYHBIX CITIOCOOOB CYETa BPEMEHH, TPUHITUIIBI, JISKAIIUE B OCHOBE COCTABJICHHMSI
KaJICHJApE, MOHITHE aCTPOHOMUYECKON €IMHUIIBI, TETUOIEHTPUUECKYIO KapTUHY CTpoeHUs] COJTHEUHON CUCTEMBI.
KOH(HUrypanuu BHyTPEHHUX W BHEIIHHUX TJIAHET, 3aKOHBI IBIKCHUS TUIAHET, IPUHIIHIIBI, JICKAIME B OCHOBE BRIOOPA TPACKTOPHIA
KOCMHUYECKHUX CTaHIMH K TeaM COJIHEUHOW CUCTEM, MPUYMHBI BOSHUKHOBEHHUS IPWJIMBHBIX CUJI U UX BIUSHUE HA JIBHXKCHUE TEN
CoJIHEYHO# CHUCTEMBI, pa3InuHble CBOMCTBA TeJl COJTHEYHON CUCTEMBI.

[TonsTHS: 3BE3AHON BEIMUMHBI, Tapaiakca, CBETUMOCTH, TJIABHOM MOCIEIOBATEILHOCTH, COJIHEYHON MTOCTOSHHOM, KOHBEKIWH,
KOHBEKTHBHOM 30HBI, (hoTOChEphI, rpany1, XpoMochepsl, COTHEYHON KOPOHBI, MPOTYyOEepaHIia, COJTHEUHBIX BCIBIIICK, COTHEYHBIX
IISIT€H, COJTHEYHOTO BeTpa, MieuHoro nmytH, ['anakTuku, 3BE3JHOTO CKOIUJICHUS, PACCESIHHBIX U IIAPOBBIX CKOIUICHUM,
TAHT€HIUAIBHOM U Ty4€BOU CKOPOCTEN, MEXK3BE3THOM CPEBI, pA3PEIKEHHOTO ra3a, MeK3BE3THOM NBUIH, Ta30MbLIEBOIO CJIOS,
CBETJIBIX Y TEMHBIX TYMAHHOCTEH, KOCMHUYECKHUX JIyYEl, TPABUTALIMOHHOW KOHAEHCAIIUH, TPOTOIUIAHETHBIX JUCKOB IUIAKTHK,
AJUTMIITHYECKHUX, COUPATIbHBIX U HEMPABWIbHBIX TAJIAKTUK, CKOTUIEHUM TAJIAKTUK, B3aUMOAEHCTBYIOIINX TAJIAKTUK, TATaKTHK C
AKTUBHBIMU SJIpAMU, PAAUOTATAKTUK, KBa3apOB, PEIIMKTOBOTO U3My4yeHUd. [ UImoTe3y o CylecTBOBaHUM KU3HU BO BeeneHHou,
XapakTep ABMKCHHS 3BE3]T B IUCKE U c(hepruecKoil cocTaBsomiei I'amakTuku, o01ue mpeACcTaBISHHs O pa3Mepe U CTPYKType
["anakTuku, HampaBiieHWE HA LIEHTP ["aJakTHUKKU, BO3MOKHOCTh UCIIOIL30BaHUS CIIEKTPAILHOTO aHAIM3a JJIsl U3Y4eHUsI HEOSCHBIX
00BbEKTOB, (hu3nuecKuii cMbIc 3akoHa Buna u npunIiuna Jlormiepa, npuHIun padoThl, HA3HaAUYCHHE W BO3MOYKHOCTH TEJIECKOIIOB,
CBSI3b (PUBMUECKUX XapaKTEPUCTUK 3BE3NT MEXKTy COOOM: TemMIepaTypbl, CBETUMOCTH, 3BE3JTHON BEJIMYUHBI, I[BETA, MACCHI,
IJIOTHOCTH, pa3Mepa, CBA3b 3eMHBIX SIBJIEHUN ¢ aKTUBHOCTHIO COJIHIIA, METOJIbI OMIPEICIICHHS PACCTOSTHUM (METOIbI
T€OMETPUYECKOTO U CIEKTPATHHOTO Mapajuiakca), 0COOCHHOCTH (PU3UYECKOTO COCTOSHUS BEIIeCTBA BHYTPH 3BE31, HICTOYHUKU

SHEPruu 3BE3]1, HA0JII01aTENbHBIE OCOOEHHOCTU OENbIX KapJIUKOB, HEUTPOHHBIX 3BE3/], IEPEMEHHBIX 3BE3/1, HOBBIX U CBEPXHOBBIX



3BE37, 0COOEHHOCTH 3BOJIOLWH 3BE3/1 PA3IMUHON MaCcChl, METOJI OTIPEENICHUS] PACCTOSIHHUM 110 KPACHOMY CMEIICHHIO, 3aKOH
Xab6a, CyIHOCTh OJTHOPOJIHBIX U30TPOIHBIX MoJIesieil BeceneHHoM, 0 BOZBMOXKHOCTSIX HAOMIOACHUS JAIEKUX TAIAKTHK B IIOXY

nx "Momonoctu".

00J1)CHBL yMEMmb:

Haxoauth Ha HeOe spualiiiiue 3Be3/bl, pad0TaTh CO 3BE3HOM KapTOH (OMpenensiTh KOOPJAUHATHI 3BE3, MookeHne CoaHia B
m000#1 TeHb ro/1a, BUAUMYIO 00J1acTh HeOECHOM cephl I JaHHOM MUPOTHI B 33JaHHOE BPEMs I'0J1a U CYTOK), PelIaTh 3a1a9n
Ha OIpe/IETICHHUE: BHICOTHI U 36HUTHOT'O PACCTOSIHUSI CBETUJIA B MOMEHTHI KYJIbMHUHAIIMH, TeOrpaduueCcKOM IUPOThHl TOUEK 36MHOM
MOBEPXHOCTHU IO aCTPOHOMUYECKUM HAOJIOJIEHUAM, TYHHBIX (pa3, IEPUOIOB BOZMOXKHOIO HACTYIIJICHUS 3aTMEHHI,
CUHOJMYECKOI0 U CUIEPUUECKOIr0 NEPUOAOB IIIAHET, PACCTOSIHUM 1O HEOECHBIX TEJ U UX MapajIakCoOB, KOH(PUTypallui TIaHeT,
Ha UCNojib30BaHue Gopmyd: 3akoHoB Keruiepa, 3aKkoHa BCEMUPHOTO TATOTEHUS, 1-i U 2-i1 KOCMUYECKUX CKOPOCTEH,
MOJIb30BaThCS ACTPOHOMUYECKUM KaJeHIapEM IS MOTYUYEHUs CBEJIEHUI O IBMOKEHUH M BO3MOKHOCTSIX HAOJIO/IEHUS TET
ComHeuyHol cucTteMbl, HaxoauTh Tena CoaTHEeYHOM cCUCTeMbl Ha HeOe BO BpeMs HAOIFOICHUM.

Pewate 3a1aun Ha ucnosib3oBanue npuHuumna lomnepa u 3akona Buna, Ha onpeiesieHue Macchl HEOECHBIX TEJ MO CKOPOCTIM
OpOUTANBHOTO JIBUKEHHUSI, Ha ONPEJIETICHUE PACCTOSHUN 110 3BE3]l, HA CBA3b MEX1Y CBETUMOCTBIO, PAJIMYCOM U TEMIIEPATYPOr
3Be3/bl, Ha ONpPEEICHNE PACCTOSTHUM 10 ranakThK. OLIEHUBATh pa3pellaroly0 cnocoOOHOCTh (AU(PPaKIIMOHHYIO) TEIECKOIIOB,
ITOJIb30BAThCS IKAJIOW 3BE3IHBIX BEJIMUMH, JUarpaMMON "'"TeMIIepaTypa-CBETUMOCTh ', CBSA3bIBATh TAHTEHIHUAIBHYIO U JIYYEBYIO
CKOPOCTH HEOECHOIO TeJIa € €ro MPOCTPAHCTBEHHOW CKOPOCTHIO, Ipy00 OLIEHMBATh Maccy [ alakTHKU IO CKOPOCTH KPYTOBOTO
JBUKEHUS 3BE3M, pa3nuuath Ha (poTorpadusx pa3ivMuHbIe TUIbI 3BE3IHBIX CKOIUICHUA U MEXK3BE3THBIX TYMAaHHOCTEH,
OTIPENICIIATh PACCTOSIHUE J0 TaJaKTHK 110 KPACHOMY CMEILIEHUIO, 00BSICHATh CMBICII MOHATHH "paciiupsitoniasicsa Beenennasa" u

"pENUKTOBOE U3ITyYeHHE" .



Ilnanupyembie pe3yIbTaThl 0CBOCHHS Y4eOHOI0 peaMeTa 1mo uroram odyyenusi B 11 kiacce

. [TosryunTs npencTaBiaeHus O CTPYKType U MaciiTabax BeeneHHol U MecTe yenoBeka B HEW. Y3HATh O CPEJCTBAX, KOTOPBIE
UCIOJIb3YIOT aCTPOHOMBI, YTOOBI 3aIJISIHYTh B CaMble yJal€HHbIC YToNKd BceneHHOW M yBUAETh HEOECHBIE TElla HE TOJIBKO B
HEJOCTYIIHBIX C 3€MJIM JHAaNa3oHax [JIMH BOJIH 3JEKTPOMArHUTHOIO M3JIY4YEHHUsS, HO M Y3HAaThb O HOBBIX KaHajax IOJIY4YEHUs
MH(POpPMAIMU O HEOECHBIX TENIAX C MOMOIIBI0 HEUTPUHHBIX U TPAaBUTALMIOHHOBOJHOBBIX TEJIECKOIOB.

. VY3Hath 0 HaOMIOIa€MOM CIIO)KHOM JIBMKeHHMM IutaHer, Jlynsl u ConHia, ux uHTEeprpeTanuu. Kakyro poisib urpaimm
HaOmoaeHnus: 3atMeHuid Jlynel m ConHma B KM3HM OOLIECTBAa M HCTOPHUS HMX HAyyHOro oObsicHeHus. Kak Ha OCHOBe
ACTPOHOMUYECKHUX SIBJICHUH JIFOAU HAYYWINCh U3MEPATH BPEMS U BECTU KAJIECHJAPb.

. VY3Hath, Kak Onaromaps pa3BUTHIO aCTPOHOMHH JIFOJM MPUIUIA OT MPEICTABICHUS T'€OLEHTPUUYECKON CHCTEMBI MHUpPA K
PEBOJIIOLIMOHHBIM TIPEJCTABICHUAM T'€JIMOLIEHTPUUECKONH cUcTeMbl Mupa. Kak Ha ocHOBe mocieqHell ObUIM OTKPBITHI 3aKOHBI,
YIPABIIAIOLINE IBH>KCHUEM IUIAHET U, B KOHIIE KOHIIOB, 3aKOH BCEMUPHOTO TATOTEHUS.

. Ha npumepe ucnosib30BaHUsI 3aKOHA BCEMUPHOTO TATOTEHUS, MOIYYUTh MPEACTABICHUS O KOCMHUYECKUX CKOPOCTSX, Ha
OCHOBE KOTOPBIX PACCUMTHIBAIOTCS TPACKTOPUU IMOJETOB KOCMHUYECKHMX allapaToB K IUIaHETaM. Y3HaTh, KaK MPOSIBISIET ceOs
BCEMHPHOE TATOTEHUE Ha SIBJICHUAX B cucTeMe 3emiisi-JIyHa ¥ 3BOJIIOLIMIO 3TOM CUCTEMBI B OYIyILIEM.

. VY3HaTh O COBPEMEHHOM NPEICTABICHUU, O CTPOeHUU COHEYHOW CHCTEMbI, O CTPOEHUHU 3€MJIM Kak IJIaHETa U MPUPOAE
NapHUKOBOTO 3¢ ¢eKra, 0 CBOMCTBAX MJIAHET 3€MHOW IpyNIbl U IJAHET TMTaHTOB, U 00 HCCIEIOBAHUSAX ACTEPOUOB, KOMET,
METEOPOUJIOB, U HOBOT'O KJIacCa HEOECHBIX TEJI KAPIMKOBBIX IIJIAHET.

. [TosryunTh MpeacTaBieHUE 0 METOJAX aCTPOPU3NUECKUX HCCIEAOBAHUAX U 3aKOHAX (PU3UKU, KOTOPbIE UCTIOIB3YIOTCS JIs
n3y4yeHus: (PU3N4YECKU CBONCTB HEOECHBIX TEll.

. VY3unate npupoay CoiHIa U €ro akTUBHOCTH, KaK COJIHEYHAsh aKTUBHOCTH BJIMSET Ha KJIUMaT U Ouocdepy 3emiu, Kak Ha
OCHOBE 3aKOHOB (DU3MKU MOXKHO paccuuTaTh BHyTpeHHee cTpoeHrne CoJHIa U Kak HaOII0AeHNs 3a TOTOKU HelTpuHo oT CoJHIla

yAa0Ch 3aryisiHyTh B IeHTp COJIHIIE U Y3HATh O TEPMOSACPHOM UCTOUHHUKE SHEPTIHUH.



. VY3HaTh, KaK ONpPENENS0T OCHOBHBIE XapaKTEPUCTHKU 3BE31 U UX B3aUMOCBS3b MEXY COOOW, O BHYTPEHHEM CTPOEHUH
3BE3/] U UCTOUYHMKAX MX SHEPTUHU; O HEOOBIYHOCTU CBOMCTB 3BE3] O€JbIX KAPJIMKOB, HEUTPOHHBIX 3BE3/ U YEPHBIX ABIP. Y3HATh,
KaK pOXKIAOTCS, )KUBYT U YMUPAIOT 3BE3/BI.

. VY3HaTh, Kak MO HAOMIOJECHUSM MyJIbCHPYIOMIMX 3BE3A lLedens OINpenesTh PacCTOAHUSA A0 APYTUX TalaKTHK, Kak

ACTPOHOMBI I10 Ha6J'II-0I[eHI/IHM I[BOﬁHI)IX N KPATHBIX 3Bé3Il OIIPCACIIAIOT UX MACCHI.

M HOJIy‘-II/ITB MMpCACTAaBJICHNA O B3PbIBAX HOBBIX M CBCPXHOBBIX 3BE3 U KaK B 3BE3JaX O6p33y10TC$I TSHKENBIE XUMHUYCCKUE
OJICMCHTHI.
° Y3HaTB, KaK YCTPOCHA Hallla IN'anaktuka — Me4HbIi HyTI), KaK pacCiipCaciiCHbl B HEH PaCCCAHHBIC U ITAPOBLIC 3BE3IHBIC

CKOIUIEHMS, U 00JIaKa MEX3BE3THOrO ra3a U nbUIi. Kak ¢ moMoIbio HaOMoAeHu B HHPPAKpPaCHBIX Jydax yAaJIOCh MPOHUKHYTh
yepe3 TOJI[y MEX3BE3IHOIO Ta3a M MbUIM INPOHUKHYTh B LEHTp [‘anakTWky, yBHUIETh ABMIKEHHE 3BE3 B HEM BOKPYT
CBEPXMACCUBHOW YEPHOU JIBIPHI.

. [lony4nTh NpEaCTaBICHUE O PA3JIUYHBIX TUIIAX TAIAKTUK, Y3HATH O MPOSBICHUSIX AKTUBHOCTH TAIAKTUK M KBa3apoB, H
pacnpe/iesIeHnu TaJakTUK B IPOCTPAHCTBE U (POPMUPOBAHUN CKOIUIEHUHN U SIMEUCTOM CTPYKTYPBI UX paclpeesIeHus.

. VY3HaTh O CTPOEHUHU U HBOJIIOIIMU YHUKAIBLHOrO 00bekTa Beenennoit B uenom. [lpocnenuts 3a pa3BUTHEM NPEICTABICHUN O
KOHEYHOCTH M 0€CKOHEYHOCTH BceneHHoi, 0 GyHIaMeHTaIbHbBIX MapaJOKCax, CBI3aHHBIX C HUMH.

. [TonsiTh, kKak u3 HAOIIOAAEMOrO KpPAaCHOTO CMEIICHHS B CHEKTpax MJaN€KUX TajJakTUK MPUIUIM K BBIBOAY O
HECTAIIMOHAPHOCTH, paclIMpeHuu BcejaeHHOM, W, 4TO B MPOIUIOM OHAa ObUIa HE TOJBKO IUIOTHOM, HO M TOpsYed M, YTO
Ha0JII0JJaeMO€ PEJIMKTOBOE U3JIyYE€HHE MOITBEPKIAET 3TOT BaKHBIM BHIBOJI COBPEMEHHON KOCMOJIOTHH.

. Y3HaTh, KaKk OTKPBUIM YCKOPEHHOE paciiupeHue BCeIeHHOW M €ro CBSI3bI0 C TEMHOW JHEPTHEW U BCEMHUPHOM CHUIION
OTTAJIKMBAHUS, TPOTUBOCTOSIEN BCEMUPHOU CUIIE TSTOTECHHUS.

. VY3HaTh 00 OTKPBITUH K30IJIAHET — TUIAHET OKOJIO APYTUX 3BE3/ U COBPEMEHHOM COCTOSIHUU MPOOJIEMbI MOMCKA U CBSI3U C

BHC3CMHbBIMHU ITUBUJIN3allUsIMU.



. HayuuTbcsi mpoBOIUTH MPOCTEUIIINE aCTPOHOMUYECKHE HAOTIOACHHSI, OPUEHTHPOBATHCS CPEAM SIPKUX 3BE3J U CO3BE3IUIA,
U3MEPSTh BBICOTHI 3BE31 U COJHIA, ONPENEIsITh aCTPOHOMUYECKUMU METOAAMU BPEMsl, IIUPOTY U JOJTOTY MecTa HaOJtoIeHul,

U3MCPATh TUAMCTP COJIHIIa U U3MCPATH COJIHCYHYIO aKTUBHOCTD U €€ 3aBUCHUMOCTD OT BPCMCHH.

Coaep:xanue Kypca
BBenenue B aCTpOHOMUIO
Crpoenue u Mmaciitadbl BeeneHHON, U COBpeMEHHbIE HAOIIOICHHS
Kakue tena 3anonnstor Bceenennyro. KakoBel Mx XapakTepHble pa3Mepbl M paccTosHUS Mexay HuMu. Kakue dusnueckue
yCIJIOBHS BCTpEUarOTCs B HUX. Beenennas pacmmpsercs.
['ne m xak paboTarOT caMble KpyITHbIE ONTHYECKUE TeslecKomnbl. Kak acTpoHOMBI HccneAyloT ramma usnydenue Beenennoit. Uto
YBUJEIU TPaBUTALMOHHO BOJHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
AcTtpomerpus
3BE31HOE HEOO M BUIUMOE IBMKEHNE HEOECHBIX CBETHII
Kakue 3B&3nbpl Bxomsat B co3pe3auss Opuona u JleOens. ConHue ABMXKETCS MO SKIUNTHKE. [InaneTsl coBepmatoT
MeTiIe00pa3HoOe ABMKEHHUE.
HebGecHbie koopaAMHATHI
UYrto Takoe HeOECHBI 3KBATOP U HEOECHBIN MepuanaH. Kak CTposT 3KBaTOpUANIbHYIO CUCTEMY HeOeCcHBIX KoopauHat. Kak crpost
TOPU30HTAJIBHYIO CUCTEMY HEOECHBIX KOOPAUHAT.

Bunumoe nmxenue mianet u CosHia



[letneoOpa3Hoe MABMXKEHHE IUIAHET, MOMATHOE M NPAMOE JABMKCHHME IUIAHET. OKIUNTHKA, 30JHaKaJbHBIE CO3BE3IUS.
HepaBHomepHoe nBuxeHue CoJIHIA IO SKJIMITHKE.

JIBrxenue JIyHbI U 3aTMEHUS

@a3bl JIyHBI 1 CHHOIMYECKUI MECSL, YCIOBHS HACTYIUIEHUSI COJTHEYHOTO U JIYHHBIEC 3aTMEHHS.

[Touemy ITPOUCXOAAT COMHEUHbIE 3aTMEHMsL. Capoc U IpencKa3aHus 3aTMEHUI

Bpewms u kanennapb

3BE3IHOE U COJTHEYHOE BpEMs, 3BE3THBII U TPOITMYECKUI TO/I.

YCTpOP'ICTBO JIYHHOI'O 1 COJTHCYHOTI'O KaJICHIAApP, HpO6JI€MI>I ux cornacoBanus FOnmaHckui u FpI/IFOpI/IaHCKI/Iﬁ KaJICHOApH.

Hebecnas mexaHuka

I'enuonenTpuyeckas cucteMa MUpa

[IpencraBisum o ctpoeHur COJHEYHOW CUCTEMBI B AHTUYHBIE BPEMEHA U B CPEHEBEKOBbE. | €MOLIEHTpUYECKAsl CUCTEMAa MUPA,
JI0Ka3aTeNIbCTBO BpalieHue 3emiau Bokpyr ComnnHua. [Tapannakc 3Be31 U ONpeAesIeHne pacCTOSIHUE 10 HUX, ITAPCEK.

3akonbl Keruiepa 1BM>KEHUS TJIAHET

OtkpeiTie U.Kennepom 3akoHOB ABMkeHUs IutaHeT. OTKpbITHE 3aKOHa BceMHpHOro TAroTeHHss U OOOOIMIEHHBIE 3aKOHBI
Kemnnepa. Onpenenenre Mmacc HeOECHBIX Tedl.

Kocmuueckue ckopoctu

Pacuétel mepBoit 1 BTOpOH KOCMHUYECKOM CKOPOCTH U MX (puzudecku cMbici. [lonér FO.A. I"'arapuna BoKpyr 3emMiii 110 KpyTroBOM
opowure.

MexniaHeTHble nepeneThl

IloHATHE ONITUMAIBLHOM TPACKTOPUU ITOJIETA K IIIIaHEeTe. Bpems 1nonéra K IiaHeTe U 1aTbl CTapTOB.

JIyna u e€ BausiHHE Ha 3€MIIIO



Jlynusiii penbed u ero mpupopa, llpunmBHoe B3ammoneirictBue Mexay Jlynoit u 3emnéit. Ynanenue Jlynor ot 3emnu u
3amejuieHue BpameHus 3emud. [Ipeneccust 3eMHOM OcH U MpeiBapeHUE PaBHOAECHCTBHIA.

CTpoeHne COJTHEYHOH CHCTEMBbI

CoBpeMeHnHbIe nipencTaBieHus 0 COMHEUHON — cUcTEME.

CocraB ConHeuHol cuctembl. [1naHeThl 3eMHON TPYNIMbl U IUIAHETHI TUTAHTBl UX MPUHIUIHUAIBHBIE OTIMYus. OOJaKo KOMET
Oopta u nosic Koiinepa. PazMepsl Ten COTHEYHON CUCTEMBL.

[Inanera 3emiis

®opma u pazmepsl 3emian. Bayrpennee ctpoenue 3emin. Ponb napaukoBoro s¢dekra B GopMUpoBaHUM KJIMMaTa 3eMIIH
[ImaHeTsI 3eMHOM TPYIIIIBI

Uccnenosanus Mepkypust, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéid. Kak mapHukoBblil 3peKxT rpeeT noBepXHOCTh 3EMIIN U
neperpeBaet armochepy Benepsl. EcTh nu xu3nbp Ha Mapce. OBosmtoniusa opout criytHHKOB Mapca ®oboca u Jleitmoca.
[imaneThI TUTaHThI

®usnueckue cporictBa lOmnurepa, CarypHa, Ypana u Henrtyna. Bynkanuueckoil pestenbHOCTH Ha cryTHuUke IOmnurepa Uo.
[Iprpona xonen BOKPYT IUIAHET TUTAHTOB.

[ImaHeTsl KapJIMKU U UX CBOMCTBA.

Marneie Tena ConTHEYHON CUCTEMBI

[Ipupona u nBuxenue actepougoB. Crneunduka aBrkeHus rpynn acrepounoB TposiHueB u I'pekos. Ilpupona m aBuxkeHue
komeT. [losic Kotinepa u O6nako komet Oopra. [Ipupoaa METeOpOB U METEOPHUTOB.

MeTteopsl U METEOPUTHI

[Ipupona «mamarommx 3BE311», METEOPHBIE OTOKU U UX paauaHThl. CBsA3b MEXIY METEOPHBIMU OTOKaMU U komeTamu. [Ipupona
KaMEHHBIX U JKEJIE3HBIX METCOPUTOB. [Iprposa METEOpUTHBIX KpaTEpOB.

IIpakTnuyeckas acrpopusuka u ¢pusuka CosiHua



MeTtomapl acTpo(U3NIECKUX UCCIICTOBAHNI

YCTpoWCTBO M XapakTEpPUCTUKU  TENECKONOB  pedpakTopoB U pediieKTOpoB.  YCTPOWCTBO  paMOTENIECKOIOB,
paanouHTepHEPOMETPHI.

Connue

OcHoBHble xapaktepuctuku CoinHma. OmnpenesieHHe Macchl, TeMmneparypbl U xumudeckoro cocraBa Conxua. CtpoeHue
comHeuHOoM atMoceprl. CoTHeUHass aKTUBHOCTh U €€ BIUSHUE Ha 3eMII0 U Onocdepy.

Buytpennee ctpoenue ConHia

Teopetnueckuii pacu€r temmeparypsl B ieHTpe ConHIa. S1epHblii HICTOYHUK SHEPTUHU U TEPMOSIEPHBIE PEAKIIUU CUHTE3a Irelus
W3 BOJOpOJa, IMepeHoc »Hepruu u3 mneHTpa ConHlla HapyXy, KOHBEKTHBHAas 30HA. HeWTpuHHBIN Teneckonm v HaOIIOACHUS
1oToka HetpruHo ot ConHua.

3Bé3ab1

OCHOBHBIE XapaKTEPUCTUKH 3BE3]T

OnpeneneHrne OCHOBHBIE XapaKTEPUCTUK 3BE3]] MACCHI, CBETUMOCTH, TEMIIEPATYPhl U XUMHYECKOro cocraBa. (CrnekrpanbHas
Kiaccuukanus 3Be3q U eé

(u3nUeckue OCHOBBI. Jluarpamma cieKTpaibHbIA KIacC— CBETUMOCTD 3BE3/l, CBSA3b MEXY MAacCCOM 1 CBETUMOCTBIO 3BE€3]1
BuyTpeHHee cTpoeHue 3BE3/1

Ctpoenue 3BE€3/1b1 TJIABHOM MMOCIIEI0BATEIBHOCTH.

CrpoeHue 3BE3/] KPAaCHBIX TMTAHTOB U CBEPXTUT'aHTOB.

benbie kapiuky, HEUTPOHHBIE 3BE3/bI, IYJILCAPBI U YEPHBIE ABIPHI

Crtpoenue 3BE311 OebIX KapJIMKOB M IMpees Ha ux maccy — npeaen Yanapacekapa. [lynbcapsl 1 HelTpoHHbIe 3BE€37b1. [Ipupona
YEPHBIX JbIp U UX HapaMeTphl.

JIBOViHBIE, KPATHBIE U IEPEMEHHBIE 3BE3/bI



HaGnronenust TBOWHBIX M KpaTHBIX 3BE37, 3aTMEHHO-TIEpEMEHHbIe 3BE3IbI. Onpenenenrne Macc IBOMHBIX 3BE3. [lynscupyromme
nepeMeHHbIe 3BE3/bl, KpUBbIE HM3MEHEHUs Oiecka nedeua. 3aBUCUMOCTb MEXIY CBETUMOCTBIO M TEPUOJOM MyJbCallUd y
nedeun. Lledbennst — masku Bo BeeneHHOM , IO KOTOPBIM OMPENETSAT PACCTOSHUS 10 NalEKUX CKOIJICHUH U rajlakTHK.

HoBrbie 1 cBEpXHOBBIE 3BE3ABI

XapakTepUCTUKH BCIBIINIEK HOBBIX 3BE3/1. CBsI3b HOBBIX 3BE3]l C TECHBIMU JIBOMHBIMH CHUCTEMaMU, COACPIKAIIUX 3BE3AY Oenbli
kapiuk. [leperekanue BemiecTBa W SACPHBIN B3pPBIB HA MOBEPXHOCTH OEJIOro Kapymka. Kak B3pBIBAIOTCS CBEPXHOBBIC 3BE3JIBI.
XapaKTepUCTUKH BCHBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTAMOHHBIN KOJUIAIC OEIOro Kapiauka ¢ Maccod YaHpacekapa B COCTaBe
TECHOM JIBOMHOM 3BE3/1bl — BCIIBIILIKA CBEPXHOBOW MEPBOTO TUIIA. B3pbIB MaCCUBHOM 3BE3/bl B KOHIIE CBOEH JBOJIFOLIUU — B3PBIB
CBEpXHOBOM BTOpOro Tumna. HabmoneHre ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/I.

DBOJIIOIMA 3BE3/: POKICHUE )KU3Hb U CMEPTh 3BE3]]

Pacyér mpoaoIDKUTENBPHOCTH KU3HU 3BE3] Pa3sHOM MAacChl Ha TJIABHOM IOCIIEIOBATENbHOCTU. [lepexon B KpacHbIE TMIaHTHI U
CBEPXTUTAHTHI TOCTE HcUYepnanus BoAopoja. CHOKOHHAs 3BOJIIOLMS MAJOMAaCCUBHBIX 3BE3], U TPABUTALMOHHBIA KOJUJIANC U
B3pBIB C 00Opa3oBaHMEM HEWTPOHHOW 3BE3/lbl WM YEPHOM JbIPHI MAcCCHBHOW 3Be3bl. OmpenereHrue Bo3pacTa 3BE3THBIX
CKOIUIEHUW M OTHIEJIbHBIX 3BE3]T U MPOBEPKA TEOPUM IBOJIOIUU 3BE3 .

Muiie4Hblil IyTh

I'a3 u mbuIH B ["asmakTuke

Kaxk o0pa3zyrorcs oTpakaresbHble TYMAHHOCTH NTOYEMY CBETATCS TU(PPy3HbIE TYMAHHOCTH

Kak KOHLIEeHTpUPYIOTCS ra30BbIE U NBLIEBbIE TYMAHHOCTH B ['anakTuke

PaccesiHnbIe 1 m1apoBbI€ 3BE3AHBIC CKOTUICHUS

HaOnromaembie CBOMCTBA paccesiHHBIX 3BE3AHBIX CKoruieHWH. HalOmromaemple CBOMCTBA MIAPOBBIX 3BE3AHBIX CKOTUICHHH.
Pacnpenenenue u xapakrep ABUKEeHU CKOTUIeHHH B [ anakTuke. Pacnipenenenue 3B€3/1, CKOIJIEHHM, Ta3a ¥ MbUIK B ['alakTUKeE.

CBepxmaccuBHas 4Y€pHas Aplpa B LEHTPE ['aaKTUKH U KOCMUYECKHUE JTYYH.



WndpakpacHbie HaOMIOACHNS ABKEHUA 3BE3/ B IIeHTpe [anakTuku u oOHapyeHue B~ HEM  CBEPXMACCHUBHOM  4YepHOMU
npIpel.  Pacuér

apaMeTpoOB CBEPXMACCHUBHOMN 4€pHOM AbIpbl. HaOmrogeHus KOCMUYECKUX JIydell M UX CBSI3b CO B3pPhIBAMHM CBEPXHOBBIX 3BE3.
lManakTuku

Kak knaccuduuupoBaiv rajakTuku 1no ¢GopMe U KaMepToHHas auarpamMma Xab6sa. CBOMCTBa CMpaNbHbBIX, JUIMOTUYECKUX U
HEIPaBUJIbHBIX TAIAKTHK. KpacHoe cMellleHne B CIEKTpax raIakTUK U ONPEEICHUE pacCTOSHUSA 10 HUX. 3aKoH Xab0na
Bpamenue raakTuk 1 TEMHas MaTepys B HUX.

AKTHUBHBIE raJJaKTUKHU U KBa3apbl

[Ipupoga  aKTUBHOCTH FajlakKTUK, paJUOrajakTUKU U B3aUMOJCHCTBYIOIIME TallaKTUKU. HeoObIuHbIE CBOIICTBA KBAa3apoB, UX
CBA3b C SAPAMHU FAJIAKTUK U AKTUBHOCTBIO YEPHBIX JIBIp B HUX.

CKoruteHns rajnakTuk

HaGnrogaempie cBoicTBa CKOIUIEHWH TallakKTHK, PEHTTEHOBCKOE M3JIyYEHHE, TeMIIepaTypa U Macca MEXrajJaKTHUYeCKOro rasa,
HEO0OXOMMOCTh CYUIECTBOBaHMs TEMHOM MaTepUM B CKOIUIEHUSX TrajlakTUK. OneHka macchl TEMHOM MaTepUH B CKOIUICHUSX.
Sdeuncras CTpyKTypa pacupeacsieHUs TAIAKTUKN CKOIIEHUN TaJaKTHK.

Crpoenue u 3BosI01usA BeesieHHOM

KoneunocTs 1 0eckOHEUHOCTh BeeneHHOM — mapaioKChl KIIACCUYECKONH KOCMOJIOTHH.

3akoH BceMHpHOTo TATOTEHMS M MPEACTABICHUS O KOHEUHOCTH U OeckoHeuHocTu Bceenennoi. dotomeTpuueckuil mapajgokc u
MIPOTUBOPEYHS KIIACCUUECKHX MPECTaBIeHUM 0 cTpoeHnn Beenennoit n HadmoneHusMu. Heo6Xxo1uMoCTh puBIeYeHUs 001Ien
TEOPUU OTHOCUTENBHOCTH I MOCTpoeHus Mmojenu BceenenHoil. CBs3b MEXAY N€OMETPUYECKMMU CBOMCTBAMHU ITPOCTPAHCTBA
BceenenHoii ¢ pacnupeneieHueM 1 JIBUKEHUEM MaTEPUU B HEU.

Pacmmpsiromasics Beenennas



CBs3p cpeqHed IUIOTHOCTh MaTE€pUM C 3aKOHOM pacIIMpEHUss U FeOMETPUYECKHMMM cBoilcTBamMu BcenenHnoil. EBkimgoBa u
HeeBkinnioa reomerpus Beenennoit. Onpenenenue paauyca u Bo3pacra BeeneHHo.

Mogaenp «ropsiueit BcereHHOW» U pETMKTOBOE U3TYyUYECHUS

OObpazoBanue XMMUYECKUX 3JIeMEHTOB BO Bcenennoit. O6mnue renus Bo BceeneHHoON u HE0OXOaUMOCTh 0Opa3oBaHMs €ro Ha
paHHMX JTanax sBomonuu BceenenHoil. HeoOXoauMocTh HE TONBKO BBICOKOW IUIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOU
TEMIIEPATYphl HA pAHHUX ATAIlax BOJONUU BceeneHHon. PennkroBoe n3nydeHne — u3iaydeHue KOTOpoe OCTanoch BO BeeneHHon
OT TOpAYEr0 W CBEpPX IUIOTHOTO COCTOSIHMSI MaTepud Ha paHHUX JTanax >ku3Hu Bceenennoil. HaOmiomaembie cBoiicTBa
pEeJNUKTOBOTO H3iyueHus. [louemy HeoOXonMMO MpHBiIEUEHHE OOLIEH TEOPUM OTHOCUTENIBHOCTH MAJI MOCTPOEHUS MOJAEIU
Bcenennon.

CoBpeMeHHBIE TPO0OJIEMBbI ACTPOHOMHUH

YckopenHoe paciirpenne BeeneHHoN U TEMHAs SJHEPTHS.

HaGnronenust cBepxHOBbIX 3BE3/ | TMNA B JAJIEKMX rajlakTUKAX U OTKPBITUE YCKOPEHHOTO pacimupenus Bceenennoit. OTKpbiTHE
cuiibl BcemupHoro orrankuBanusa. T€mHas 3Heprus yBelanuuBaeT maccy BeeneHHon 1o Mepe e€ pacmmpenus. [Ipupona cuisl
BceMupHOro orragkuBaHus.

OOHapyXeHue TUIAHET BO3JIE IPYTUX 3BE3I.

HaGmtonenust 3a ABMXKEHHEM 3BE3]] U OMNPECIICHUS MAacC HEBHAMMBIX CIYTHHUKOB 3BE3]], BO3MYIIAIOMIMX UX MPSIMOJIUHEHHOE
nBwxkeHue. Mertoasl oOHapykeHusl sk3omiaHeT. OlleHKa YCIOBUMM Ha IMOBEPXHOCTAX dK30IutaHeT. llowck 3K30miaHeT ¢
KOM(OPTHBIMH YCIIOBUSIMU JJIs AKU3HU HA HUX

IToucku xu3HU U pasyma Bo BeeneHHon

Pa3BuTtne mpencrtaBieHHil O BO3HMKHOBEHHWHM M CYLIECTBOBAaHUU KW3HU BO BceneHHoil. COBpeMEHHBIE OLICHKH KOJIMYECTBA

BBICOKOPA3BHUTBIX L[I/IBI/IJ'II/ISaLII/Iﬁ B ['anmaktuke. IlonbITkKN 06H3py>I(eHI/I$I H ITOCBIJIKHM CUTHAJI0OB BHC3CMHBIM ITNBUJIN3allUsIM.



TeMaTH4ecKo-1OyPOYHOE IVIAHMPOBAHME
[loypouHoe MUIaHMpPOBAaHWE PACCUYMTAHO HAa | 4 aCTPOHOMHUU B HEMAENI0O W TMOCTPOCHO CIEIYIOUIUM 00pa3oM: Tema ypoka -
OCHOBHOM, U3y4aeMbIil B KJIaCCE MaTepuall.
Beenenue B acrponomuro (1 1)
Llenpro M3y4eHUs] JAHHOW TEMbl — MO3HAKOMHTH YYalIUXCS C OCHOBHBIMU ACTPOHOMHYECKUMHU OOBEKTaMH, 3aNOJHSIONIMMHU
Bcenennyto: mnanetsi, ConHile, 3BE3/1bI, 3BE3AHBIC CKOIJICHUS], TaJaKTUKH, CKOTUICHUS TalaKTHK; (PU3NYECKUMU TMPOIIECCaMH,
OPOTEKAIOIIMMU B HUX M B OKpYXawIlleM HX npocTpaHcTBE. OHU 3HAKOMSTCS C XapakTepHbIMH MacluTtadamu
XapaKTEPU3YIOIIMMHU CBOMCTBA 3TUX HEOECHBIX Tel. Take MPUBOASITCS CBEJIEHUS O COBPEMEHHBIX ONTUYECKUX, HH(PAKPACHBIX,
paano, PEHTTCHOBCKUX TENEeCKomax M oOcepBaTopuax. DakTUYECKH, ydalluecs 3HAKOMSATCA C TEMU HEOECHBIMHM TEJlaMH U
00BEKTaMH, KOTOPbIC OHU B JaJIbHEWIIIEM OYIyT MOAPOOHO H3y4yaTh HA YPOKAX aCTPOHOMUHU.
Actpometpus (5 1)
[lenpto u3ydyeHUs AaHHOW TeMbl — (OPMUPOBAHHUE y YyYaIIUXCS O BHJE 3BE3AHOrO HeOa, pa3OMEHMH €ro Ha CO3BE3us,
WHTEPECHBIX 00BEKTaX B CO3BE3MUAX U MU(OJIOTHH CO3BE3/IMI, pa3BUTHE ACTPOHOMUM B aHTHUYHBIE BpemeHa. [Ipocnenuts, kak
nepexoj; OT OPUEHTALMU MO CO3BE3JUSAM K MCIOJIb30BAHUIO HEOECHBIX KOOPAMHAT IMO3BOJIMI B KOJIMYECTBEHHOM OTHOLIEHUU
M3y4aTh BUIAUMBIE ABVKECHHUS TeN. TaKkKe UEbI0 SBIAETCS U3y4eHne BUAMMOTo ABrkeHus ConHua, JIyHbl U IUTaHET U HA OCHOBE
ATOTO TOJYYUTh MPEJCTABICHUS O TOM KaK acTPOHOMBI HAYYMJIMCh MPEJCKa3bIBaTh 3aTMEHHUS, TOJYyUYUTh MPEICTaBICHUS 00
OJIHOW M3 OCHOBHBIX 3a7]a4 ACTPOHOMHH C IPEBHENIINX BPEMEH U3MEPEHUN BPEMEHU U BEICHUH KaJCHIAPSI.
He0ecnasi mexanuka (3 yaca)
[lenp u3ydeHUss TEMBI — Pa3BUTEE MPEACTABICHUN O CTpoeHUU COJIHEUHOW CUCTEMBI: T€OLEHTPUYECKAs U TeJIMOLUEHTPUYECKUE
cUCTEMbI MHUpa; 3akoHbl Kemuiepa nBkeHUs TIaHET W X 0000meHne Hpl0TOHOM; KOCMUYECKUE CKOPOCTH U MEXKIUIAHETHbHIE

MEPENETHI.



Crtpoenne CosiHeuHOH cucTeMbl (8 4acoB)

Lenp n3ydeHus: TeMbl — MOJTYYUTh Ipe/icTaBlieHne 0 cTpoeHrne COTHEYHOW CUCTEMbl, U3YYUTh (PU3MUECKYIO MPUPOAY 3eMIIU U
JIyHbl, IBIEHUS PUIMBOB U MPELECCUU; TIOHATh (PU3HUUECKHE OCOOEHHOCTH CTPOEHUS IJIAHET 36MHOM TPYMIIbl, MJIaHET TUTaHTOB
U IJIAHET KapJIMKOB; Y3HAaTh 00 0COOCHHOCTSAX MPHUPOJIbI U JBMKCHHS aCTEPOHIOB, MOTYYUTh OOIIME MPEACTABICHUS O KOMETaX,
METeOopax U METEOPUTAX; MOJYUYUTh MPEICTABICHUE O PA3BUTHE B3IJISIOB U COBPEMEHHBIX MPEACTABICHUSIX O MPOUCXOKICHUN
CoHE4YHON CUCTEMBI.

AcTpodu3uka 1 3Bé3a1Hasa acTpoHomMus (7 4acoB)

[lenp u3ydeHUs TEMbI — MOJIYYUTh NPEACTABICHHUS O Pa3HBIX TUIIAX ONTHYECKUX TEJIECKOMNaxX, paJHOTEIecKonax M METOJax
HaOMIOACHUI Ha HUX; O METoJax M pe3yiprarax HabmroneHuid CoJHIA, €ro OCHOBHBIX XApPAaKTEPUCTUKAX; O MPOSBICHUAX
COJIHEYHOM aKTUBHOCTH M CBSI3aHHBIMU C HEM TpolieccoB Ha 3emiie U 6uocdepe; o ToM, Kak aCTPOHOMBI Y3HAJIM O BHYTPEHHEM
ctpoennn CoiHIA, U, Kak HAOIIOACHUS COJHEYHBIX HEUTPUHO, MOATBEPAWIIO HAIIU TMPEACTABJICHUS O MPOIECccax BHYTPHU
ConHIla; MOJYy4YUTh MPEACTABICHUS: 00 OCHOBHBIX XapaKTEPHUCTHKAX 3BE3], MX B3aUMOCBSA3M, BHYTPEHHEM CTPOEHUHU 3BE3[
Pa3UYHBIX TUIOB, TOHITH NMPHUPOAY OCNIBIX KapJIMKOB, HEHTPOHHBIX 3BE3 M UEPHBIX ABIP, KaK JBOWHBIC 3BE3IBI TOMOTAIOT
ONPEAETUTHh MACChl 3BE3]1, @ MyJILCUPYIOIIUE 3BE3AbI MOMOTAIOT OIPEACIATh PACCTOSAHUS BO BcemeHHO;

MOJYYUTh TMPEJCTABICHUS O HOBBIX M CBEPXHOBBIX 3BE3/1aX, W, KaK >KUBYT M YMHUPAIOT 3BE3JIBI.

Mueunsiii ITyTs — Hama I'anakTuka (3 yaca)

[lenbto U3yyeHUe TeMbI - MOJIYUUTh MpeacTaBicHue Hailel [anaktuke — Mieunsiid [IyTh, 00 00beKTax €€ COCTaBIAIONINX, O
pacmpenesieHre ra3a U MbLTU B HEH, PAacCEeSHHBIX U IIAPOBBIX CKOIUIEHUSX, 00 e€ crnupajgbHOM CTpPYyKType; 00
WCCIICIOBAaHUM €€ IIEHTPAJbHBIX 00JacTed, CKPBITBIX OT HAC CHJIBHBIM TOTJIOIIEHHEM Ta30M M IMbUIBI0, a TakkKe O

CBEPXMACCUBHOM YEPHOU JIBIPE, PACIIOIOKEHHON B CAMOM LIEHTPE | amakTuKu.

I'anakTukm (3 yaca)



Lenb m3ydeHHs] TEMbl — MOJYYUTh MPEICTABICHUE O PAa3IMYHBIX THUIAX TajJakTHK, 00 OMpPENeNIeHUU PACCTOSHHUIX A0 HHUX IO
HaOJIIOJICHUSM KPaCHOT'O CMELIEHHMsI JIMHUH B UX CIIEKTpax M 3akoHe Xa00a; 0 BpallleHUH TalakKTHK U CKPBITOM TEMHON Macchl B
HUX; NOJyYUTh NPEICTABICHUS OO0 aKTUBHBIX TajakTUKaX M KBa3apax M (PU3MYECKUX Mpoleccax, NPOTEKAIOUIMX B HHUX, O
pacupeneNeHuy TajlakTUK U WX CKOIUIEHWH BO BceneHHOW, 0 ropsyeM MeXrajJakTHYeCKOM rase, 3aIllOJIHSIOIUMM CKOIUICHUS
TJIaKTHK.

Crtpoenue u 3Bo10uMs Beesiennoii (2 yaca)

[lenbto M3y4eHUs T€Mbl — MOJYYUTh MpPEACTaBiIeHUE 00 YHUKAIbHOM OObeKkTe BCelleHHOU B 11€JI0M, KaK PelIaeTcsi BOMPOC O
KOHEYHOCTH WIM OeCKOHEYHOCTH BceneHHOW, O mapagokcax, CBSI3aHHBIX C 3TUMHU IPEACTABICHUSAMH O TEOPETHUECKUX
MPEACTABICHUSIX OOLIEH TEOPUU OTHOCUTEIBHOCTH, JIEXKAIIMX B OCHOBE MOCTPOEHUS KOCMOJIOTMYECKUX Mozenei BceneHHoii;
Kakue HaOJIOJeHUs] NpPUBENIM K paclmpsmoomencs mozaenu BceeneHHoll, o paauyce U Bo3pacte BceneHHOH, 0 BBICOKOM
TEMIIEpaType BEIIECTBA B HAYaJbHBIE NEPHUOIBI KU3HU BCENEeHHON M NPHUPOJAE PEIUMKTOBOIO M3JIyYEHHMs; O COBPEMEHHBIX
HaOJI0JICHUSX YCKOPEHHOTO paciiupeHus: BeeneHHoil.

CoBpemeHnHbIe MPo0JeMbl acTpoHOMUH (3 yaca)

Lenpro u3ydyeHus: JaHHOW TEMbI — OKa3aTh COBPEMEHHbIE HallpaBJeHUsl U3yueHus BceenenHoil, 00 onpeneneHuu paccTOsIHUM 10
TJIaKTUK C MOMOILBIO HAOJIOJEHUN CBEPXHOBBIX 3BE3]l U OTKPBITUS YCKOPEHHOrO pacimupeHus BceneHHoOU , poiau TEMHOM
SHEPruM U cUibl BceMUpHOTo OTTalIKUBaHMS; MOJIYYUTh MPEACTAaBIECHUS 00 HK30IIaHETaX U MOUCKA HK30IUIAHET OJIaronpusiTHBIX
IUISL )KU3HM; O BO3MOXXHOM YHMCJIE BBICOKOPA3BUTHIX LIMBWIM3aLUMK B Halled ['allakTMke W O METoJax MOUCKaxX XU3HU U

BHC3CMHBIX I_[I/IBI/IJII/ISaHI/Iﬁ u HpO6J’I€M, CBJ3aHHBIX CO CBA3bIO C HUMMU.



INOYPOYHOE TEMATHYECKOE IINTAHUPOBAHUE

1 4 B Henenro. Beero 3a 1 rox o0yuenus 36 u,

13 Hux 1 4 — pe3epBHOE BpeMsi

TeMbl, BXOAsIIIIUE B pa3jieiibl IPUMEPHO

OcHoOBHOe coiepkaHue Mo

3HATL/MMIOHUMATD:

YmMmeTh:

NMPOrpaMMblI TeMaM
1. Beenenue (1 4)

1.1 | BBeneHnue B aCTpOHOMHIO Ypok 1 BBenenue B - 4TO U3y4aeT aCTPOHOMMS;
ACTPOHOMHIO - poJib HaOJI0IeHU B
AcTpoHOMHS — HAyKa O aCTpPOHOMUMU,
kocmoce. [lonsarue - 3Hau€HUE aCTPOHOMUU;
Bcenennoii. CTpyKTypsbl 1 - 4TO Takoe Bceenennas;
Maciutadsl BeeneHHOH. - CTPYKTYpa U MacuITa0bl
Janékue riyounsl Becenennoit | Beenennoti;

Pecypcuvl ypoka: YueOnuk § 1,
2.
2. Actpomerpus (5 4)

2.2 | 3Bé3mHoe HEDO Vpoxk 2. 3Bé3aHoe HEDO - YTO TaKO€E CO3BE3/IHE; - WCIIOJb30BaTh MOABUKHYIO
3Be3nHoe Hebo. UTo Takoe - Ha3BaHUs HEKOTOPBIX 3BE3IHYIO KapTy TUISE
co3Be3iue. OCHOBHBIE CO3BE3/IUH, X pelIeHUs CIeIyIOIIMX 3a1a4:
CO3BE3/Usl CEBEPHOTO KoH(Urypanuio, ansdy a) ONpeNENATh
MOJTyLIAPUSI Ka)KJ0r0 U3 3TUX CO3BE3/IUN; | KOOPAUHATHI

- OCHOBHBIE TOUYKH, TUHUU U 3BE37l, HAHECEHHBIX Ha
Pecypcol ypoka: Yuebuuk § 3 | kpyru Ha HeOecHOM cdepe: KapTy;
2.3 | HeGecHble KOOpAMHATHI VYpok 3. HebecHsle - TOPU30HT, 0) 1o 331aHHBIM

KOOPJAMHATHI
HeOGecHsblit 5kBaTop 1
HeOeCHbII MepuaHaH;
TOPU30HTAJILHBIE,
HKBAaTOPHAIHLHBIE KOOPIMHATHI;
KyJIbMUHALIUU CBETHUIL.
I'opu3oHTanpHas cucTeMa

- IOJTy/ICHHAS JINHHUSI,
- HeOeCHBIN MepuaHaH,
- HeOECHBIN HPKBATOP,

- DKJIMNITHKA,

- 3CHHUT,

- IOJTFOC MUpa,

- OCh MHpa,

KOOpJAMHATaM 00BEKTOB

(Connue, Jlyna,
TIJIAaHETHI)

HaHOCHUTH ux
MTOJIOKCHHE Ha

Kaprty;

B) VYcranaBinuBaTh




KOOpJWHAT. DKBaTOpHUaIbHas
cHUCTEeMa KOOpJAMHAT.

Pecypcuvl yporka: YaeOuuk § 4

2.4

BI/II[I/IMOC JABMKXCHUC IIJIAaHCT U COJIHHa

VYpok 4. Bugumoe 1BUKEeHUE
miaanetr 1 CoaHna
OKIIMIITHKA, TOUKA BECCHHETO
PaBHOJICHCTBHS,
HEpaBHOMEPHOE JABUKECHHUE
ConHIa o SKINUNTUKE

Pecypcwi ypoka: YueOnuk § 5

2.5

JIBrkenue JIyHbl U 3aTMEHUSA

Vpok 5. ABuxenne JIyHbl u
3aTMeHHUs

CuHOIMYECKUN MeCHIl, Y3IIbI
JYHHOH OpOUTHI, TOYEMY
poucxoasaT 3aTmenusi, Capoc
U Mpe/ICKa3aHus 3aTMEHUI

Pecypcul ypoka: YueOnuk § 6

2.6

Bpewms u xanennapp

VYpok 6. Bpemsi u kajieHaapb
ConHeuHoe U 3BE3HOE BpEMS,
JIYHHBIN U COJTHEYHBIN
KaJIeHJ1aph, IOJIMAHCKUN U
TPErOPUAHCKUN KaJ€HIaph

Pecypcuvl ypoka: Yuebnuk § 7

- TOYKW PAaBHOJICHCTBUM

COJIHIIECTOSTHHIA;

- TEOPEMY O BBICOTE MOJIOCA
MHpa HaJ TOPU30HTOM;
- OCHOBHBIE TIOHSTHS
chepuueckoi u
IIPAKTUYECKOW aCTPOHOMHUH:

- KyJIbMMHAIUS ¥ BbICOTA

CBETHJIA HaJ
TOPU30HTOM;

-IIPSIMOE BOCXOXKJICHUE U

CKJIOHEHUE;

- CYTKU;

- OTJIMYME MEX]1y HOBBIM

CTapbIM CTUJISIMH.
- BEJIMYUHBI;

- YIJIOBBIE pa3Mephl
Jlynsl 1

ComHiia;

- 1aThl PABHOJICHCTBUI 1

COJIHIIECTOSHHIA;

- YroJ1 HaKJIOHa
SKJIMMITUKH K

3KBATOPY,

- COOTHOILLEHHS MEXKIY
MepaMu

Y ME€paMM BPEMEHHU IS

U3MEPEHHUS YTJIOB;

- IPOJIOJKUTEIBHOCTD
roja;

- YUCJIO 3BE€3]] BUAUMBIX

HEBOOPYKEHHBIM
B3TJISI0M.
- IPUHIUIIBI ONIPEACIICHUS
reorpaduyecKoil MUPOTHI U

KapTy Ha
moOylo JaTy U BpeMms
CYTOK,
OPHUEHTHUPOBATH €€ U
OIIPEAEIATD YCIOBHS B
UJMMOCTHU CBETHIL.
- pelars 3aJadyd Ha CBS3b

BBICOTBI CBCTHUJIA B
KyJIbMUHAIIAN c
reorpaUyecKkol  IMUPOTOI

MecTa HaOJIIOACHUS;

- OHpCI[eJISITB BbICOTy CBC€TUJIa
B KYJIbMHUHAIlMK W  €ro
CKJIOHCHUE;

- reorpaM4ecKyr0 BBICOTY
MecTa HaOJII0ICHUS;

- pucoBaTb  YEpTEXK B
COOTBECTCTBUU C YCJIOBI/IHMI/I
3aJ1a4u.

- OCYHICCTBIIATH TEPEXOJ K

pasHbIM  CHCTEMaM  cyeTa
BPEMCHH.

- HaXOJIUTh CTOPOHBI CBETA MO
[Tonapuoi 3BE3/E Hu
nonynenHomy CounHity;

-  OTBICKMBaTL Ha  Hebe

CIIEAyIOIIMe  CO3BE3IUs U
HauOoliee SPKUE 3BE3Jbl B
HUX:

- bonpmyro Mensenuny,

- Manyro Menseauny (c
[TonsipHOI 3BE3/101),

- Kaccuorero,

- JIupy (c Beroit),

- Open (c AnsTaupom),

- Jlebens (c denebom),

- Bo3ununii (c




JOJII'OTHI IO

Kanemnmnoit),

ACTPOHOMUYECKUM - Bononac (¢ Apkrypom),
HaAOJII0ICHUSM; - CeBepHYIO KOPOHY,

- IPUYUHBI U XapaKTep - OpuoH (c berenbreiize),
BUJUMOTO JIBHKEHUS 3BE3]1 U - Tenen (c
ComnHia, a Tak)Ke TOIMYHOTO | AJbebapaHom),

nexenusd CoHia. - bompmori  Ilec (¢

Cupuycom).
3. Hebecnasn mexanuka (3 4)

3.7 | Cucrema mupa Ypok 7. Cucrema mupa - OHSITHUSL: - IpUMEHATH 3aK0HbI Keriepa
['eonienTpHuyeckas u - TeNTUOLIEHTPUYECKast ¥ 3aKOH BCEMHPHOTO
reJIMOLIeHTPUYECKast CUCTeMa | cucTeMa TATOTEHUS IPU 00BACHEHUU
MUpa; 00bSICHEHHE MUPA; JBUKCHUS TUIAHET U
NeTJIe00pa3HOTO JABMKEHUS - TEOLIGHTPUYECKas KOCMHUYECKHX allapaTos,;
IUTAHET; J0Ka3aTeNbCTBA cucrema - pelaTh 3aja4y Ha pacyeT
JBUKEHHS 3€MJIM BOKPYT MUDA; pPaccTOSTHUM 0 U3BECTHOMY
ConHua; roqu4HbIN napauiake - CHHO/IMYECKUI NIepuo; | napajakcy ( 1 Haooopor),
3BE31 - 3BE3IHBII MEePHOJ; JMHEHHBIX U YTIOBBIX

- TOPU3OHTATBHBIN pa3mMepoB HEOECHBIX Te,
Pecypcuvl ypoka: YueOnuk § 8 | mapaiakc; pacCTOSHUH TIJIaHET OT

3.8 | 3akons! Kemnepa nBMKeHHS IIAHET VYpoxk 8. 3akonsl Kensiepa - YIJIOBBIE pa3Mephl ComnHa ¥ IepuoI0B UX
JABUKEHHS MJIAHET CBETUII; oOpallieHus 1o TPEThbeMY
O06001EHHBIE 3aKOHBI - IepBasi KOCMUYeCKas 3akony Kemepa.

Kemnnepa u onpenenenue mace CKOpPOCTB;

HEOECHBIX Tel - BTOpasi KOCMUYecKas
CKOpPOCTBH;

Pecypcot ypoka: Yuebuuk § 9 | - ciocoObl onpeeneHus

3.9 | KocMuyeckue ckopocTy U MEXKIITIaHETHBIE VYpok 9. Kocmuyeckne Pa3MepOB M MacChl 3eMIIN;

NepeneEThI

CKOPOCTH U MEXKIIAHETHbIE
nepeaérnl

IlepBas u BTOpas
KOCMHUYECKHE CKOPOCTH;
ONTUMAaJbHAs

MOy JUITMIITHYECKas opouTa
KA x mmaneram, Bpems nosiéra
K ILUIaHETe

- crIocoOBl onpeieeHus
paccTosTHUM 10 HEOECHBIX T
Y MX Macc I10 3aKOHY
Kennepa;

- 3aKoHbI Kerepa u ux cBs3b
C 3aKOHOM TATOTCHUS.




Pecypcol ypoka: YuebHuUK §
10, 11;

4. Crtpoenue CostHeuHoi cucremsl (7 4)
4.10 | CoBpemenHsble mpeacTaBieHust o crpoeHr U | Ypok 10. CoBpeMeHHbIe - IPOUCXOXKICHUE - I10J1b30BATHCS IUNIAHOM
coctraBe COJIHEUHON CUCTEMBI npeacrapjienusi 0 crpoenun | COJIHEYHOM CUCTEMBI; ConHe4yHOl CUCTEMBI U
U cocraBe CoJiHeYHO - OCHOBHBIE 3aKOHOMEPHOCTH | CIIPABOYHBIMU JAHHBIMU;
CHCTEMBbI B ContHe4HOM cucreme; - OIPENENSTh 110
OO0 oTnMYMY MIAaHET 3eMHOMI - KOCMOTOHUYECKHE «ACTPOHOMHYECKOMY
IPYNIbl ¥ IJIAHET TUTAHTOB; O | TUIIOTE3HI; KaJICHIapI0» KaKue TIaHEeThI
IUTAHETax KapJjuKax; MaJbIxX - cucrema 3emist-JlyHa; U B KaKMX CO3BE3JUSAX BUJHBI
Tenax; o nosice Koiinepa u - OCHOBHbIE JIBH)KEHUS Ha HeOe B JaHHOE BpeMs;
obnake komeT Oopra 3emin; -HaXOUTh ILUIAHETHI HA
- opma 3emuu; Hebe, OTIuYast UX OT 3BE3;
Pecypcuvl ypoka: YueOnuk § - npupoaa JlyHsr; - IPUMEHSTH 3aKOHbI
12; - 00111251 XapaKTepUCTUKA Kemnepa u 3akoH BceMUpHOTo
4.11 | IInanera 3emus VYpok 11. [Inanera 3emJs IUTAHET 3€MHOM IPYIIIBI TATOTCHUS IPU OOBSICHEHUH
®opma 3emiu, BHyTpeHHEE (atMocdepa, TOBEepXHOCTh); | ABMXKEHHUS IJIAHET U
cTpoeHue, atmochepa u - 00111251 XapaKTepUCTUKA KOCMHUYECKHX alaparos;
BIIUSTHUE TAPHUKOBOTO IUTAHET TUTaHTOB - pelarth 3aJa4M Ha pacueT
a¢dekra Ha KIuMart 3emMiin (atMocdepa; MOBEPXHOCTE); | PACCTOSIHHM 110 H3BECTHOMY
- CIlyTHUKH U KOJIbLIa TUIAaHeT- | mapajuiakcy ( ¥ Hao0opor),
Pecypcuvl ypoka: YueOnuk § TMT'aHTOB; JIMHEHHBIX U YTIOBBIX
13; - acTEpOUAbl U METEOPHUTHI, pa3mMepoB HEOECHBIX Tel,
4.12 | Jlyna u ee BIUSIHHE Ha 3eMITIO VYpoxk 12. Jlyna u ee BausiHue | - TOSIC aCTEPOU/IOB; PaCCTOSIHU TUIAHET OT
Ha 3emTI0 - KOMETBI U METEOPBHI. ConHua 1 nepruoioB ux
dopmMHUpoBaHUE TOBEPXHOCTH oOpalleHus 0 TPeThbeMy
JlyHb1; mpupoa MPUIMBOB U 3akony Kemuepa.
OTJIMBOB Ha 3eMJie U UX
BJIMSIHUE Ha JIBYDKEHUE 3eMIIH
u JlyHbI; mpolieccust 3eMHOU
OCH U JBUKEHHE TOUKH
BECEHHET0 PaBHOACHCTBHS
Pecypcol ypoka: YuebHuk §
14,
4.13 | TliaHeThl 3eMHOH TPYIIITHI Ypok 13. Il1anersl 3eMHOM




rpynnbl

du3nyecKue CBOMCTBA
Mepkypusi, Mapca u Benepsi;
HCCIIeIOBaHUS IJIaHET 36MHOM
IPYIIbl KOCMUYECKUMU
arnrnapaTamu

Pecypcul ypoka: YaeOnuk §
15;

4.14

[Lnanersi-ruranTel. [1nanersi-kapauku

Vpok 14. [1naHeTbI-TUTAHTBI.
IlnaneTbI-KapJauKH
Pu3nYECKUE CBOMCTBA
KOnurepa, Carypna, Ypana u
Henryna; Bynkannueckas
JIeATEIbHOCTh Ha CIIyTHUKE
KOnurepa Uo; nmpupoaa xosnen
BOKPYT IJIAHET-TUTAHTOB;
TJIaHETHI-KapIIUKHU

Pecypcol ypoka: YuebHuk §
16;

4.15

Mausie Tera COMTHEUHON CUCTEMEI

VYpok 15. MaJgsle Tena
ConHeuHO# cHCTEMBbI
duszuyeckas npupoaa
aCTEepPOUIOB ¥ KOMET; TOSIC
Koiinepa n o0iako komer
Ooprta; mpupoja METEOPOB U
METEOPUTOB

Pecypcol ypoka: YuebHuk §
17,

4.16

COBpCMCHHBIe MMPpEaACTaBJICHUSA O

npoucxoxaeHUN COTHEUHON CUCTEMBI.

Ypok 16. CoBpemeHnHbIe
NpeacTaBjeHus 0
npoucxo:xaeHun CoTHeqHOMH
CUCTEMBbI

CoBpeMeHHbIE TPEICTABICHUS
0 npoucxoxaeHnu ComTHEeTHOU




CHCTEMBI

Pecypcol ypoxa: Yuebnuk § 18

4,17 KoHTposibHBIC 3a1aHMs
S. Actpodusuka u 38é31Has actpoHomus (7 4)

5.18 | MeTonb! acTpohU3NIECKUX UCCIICTOBAHUN VYpok 17. Meroabl - OCHOBHBIE (PU3UYECKHUE - IPUMEHATh OCHOBHBIC
acTpoU3HYECKUX xapaktepucTuku ConHua: MI0JIO’KEHHUS BEYLIUX
uccae10BaHMi - Macca, (bu3nyeckux Teopuil nmpu
IIpuHuum nencTeus u - pa3sMepsl, O0O0BSICHEHUH TTPHPOJIBI
YCTPOMCTBO TEJIECKOIIOB, - TemMIeparypa. CounHua ¥ 3Be31;
pedpakTopoB u peaeKTOpoB; | - cxemy crpoeHus CoqHIIAa M | - penIaTh 3aJaud Ha pacyer
pauoTEeNeCKONbl U (bu3nyeckue npoueccsl, paccTosIHUM A0 3Be3[1 110
panuonnTepdepoMeTphI IIPOUCXO/ISIINE B €r0 HEAPAX | U3BECTHOMY FOJIUYHOMY

u atMocepe; napajjakcy 1 oOpaTHble, Ha
Pecypcuvl ypoka: YueOnuk § - OCHOBHBIE MPOSIBICHUS CpPaBHEHHE PA3IMYHBIX 3BE€3]1
19; COJIHEYHON aKTUBHOCTH, UX 10 CBETUMOCTSM, pa3MepaM U

5.19 | Comnue VYpok 18. Connue IPUYMHBL, IEPUOAUYHOCTb U | TEMIEpATypaM;
Onpenenenre OCHOBHBIX BIIMSIHUE HA 3EMIIIO; - QaHAJIM3UPOBATh TUarpaMMbl
xapaktepuctuk CosHua; - OCHOBHBIE XapakTEepUCTUKHU | «CHEKTP — CBETUMOCTb» U «
CTPOEHUE COJIHEYHOH 3B€3]]; B CPABHEHUU C Macca — CBeTUMOCTbY;
aTMOC(ephI; 3aKOHBI ConHuem: - HaXOJUTh Ha HeOe 3BEe3/Ibl:
U3Ty4eHus: abCOIOTHO - CIIEKTPBI, Anbdbr:

TBEPAOIO TeJIa U TEMIIeparypa - TEMIIEPATYpHI, Marnoit Mensenuupsl,

dorocheps! U nATeH; - CBETUMOCTH. Jlupsi,

MIPOSIBJIEHUE COTHEYHOM - IyJIbCUPYIOIINE U Jlebens,

AKTUBHOCTH U €€ BIMSIHUE HAa | B3PBIBAIOILMECS 3BE3];. Opua,

KJIuMaT 1 ouocdepy 3eminu - IOPAZOK PACCTOSHUS J10 OpuoHa,

3B€3]1, CIIOCOOBI OIpeIeIeHUS biuzuenos,
Pecypcuvl ypoka: YueOnuk § Y pa3MepoB 3BE3]; Bo3snuuero,
20; - €JIMHUILIBI U3BMEPEHUS Maioro Ilca,
5.20 | BuyTpeHHee CTpoeHHE W UCTOYHHK dHeprun | Ypok 19. BHyTpenHee PaCcCTOSHHUIA: Bosnbmioro mnca,

Connna CTPOeHHE H MCTOYHHUK - TTapcex, Tenbua.

3Hepruu CoJiHua - CBETOBOH TOJI.

Pacuér TemnepaTypsl BHyTpH | - B&XHEHIINE

Comnn1ia; TepMOsACpHBIN
ucTOouHUK HHeprun ConHIa U
[IEPEHOC YHEPTUU BHYTPU

3aKOHOMCPHOCTHU MHpPaA 3BC31;
- AuarpamMmma «CIICKTp —
CBCTHUMOCTB» U « Macca —




Connna; HaOIIOACHUS
COJIHEUHBIX HEUTPUHO

Pecypcul ypoxka: YaeOnuk §
21;

5.21

OcHOBHBIE XapaKTEPUCTUKH 3BE3]T

Ypoxk 20. OcHOBHBIE
XapaKTePUCTUKHU 3BE3]
OnpeneneHre OCHOBHBIX
XapaKTEPUCTHUK 3BE3T;
CHEKTpalbHas KIaCCUPUKAIIHS
3BE3/; AMarpamMma CreKTp-
COBMECTUMOCTD U
pacrpeieneHue 3BE3/1 Ha HEel;
CBSI3b MACChI CO CBETUMOCTBIO
3BE3]1 TJIaBHOU
MOCJIEAOBATEIBHOCTH; 3BE3/IbI
KpacHBIC TUTAHTHI;
CBEPXTHUTAHTHI U OCITbIC
KapJIMKU

Pecypcuvl ypoka: YueOnuk §
22-23;

5.22

benbie kapnuku, HEUTPOHHBIE 3BE3/IBI,
4yEpHbIe AbIpHL. [IBOMHBIEC, KPaTHBIE U
TIEPEMEHHBIE 3BE3/IbI

VYpok 21. Besble kapJuKu,
HeNTPOHHBIE 3BE3/bI,
yépHbIe AbIpHIL. /(BoJiHbIE,
KpaTHbIe U NlepeMeHHbIe
3BE31bI

OcoOeHHOCTH CTPOEHUS
OeJbIX KapJIMKOB U MpeJiell
Yanpacekapa Ha UX Maccy;
IyJIbCapbl 1 HEUTPOHHBIE
3BE3/1bI; IOHATHE YEPHOUN
JIBIPBI; HAOIOICHHS TBOMHBIX
3BE3/T U OTIPEAEIIEHNE UX MaCC;
MyJbCUPYIOLIUE IEPEMEHHBIE
3BE311bI; TIe()EUIBI U CBSI3h
nepuoja MyJbCalui co

CBETUMOCTDY;
- croco0 OIpeaesIeH s Macc
JIBOMHEBIX 3BE3;
- OCHOBHBIE TTapAMETPhI
COCTOSIHUS 3BE3HOTO
BELIECTBA:

- IJIOTHOCTb,

- TeMIeparypa,

- XUMUYECKHI COCTaB,

- (huzmuecKoe COCTOSHUE.
- BOKHEHUIIINE MOHSTHS:

- TOJAMYHBIN Tapajuiake,

CBETUMOCTb,

- abCoJI0THAs 3BE3AHAS

BEJIMYNHA,;
- YCTPOMCTBO U HA3HAYCHUE
TEJIECKOIa;
- YCTPOMCTBO U HA3HAYCHUE
pedpakTopoB u
pedaeKkTopos.




CBCTUMOCTBIO Y HUX

Pecypcol ypoka: YuebHuUK §
24-25;

5.23

HoBble 1 cBEpXHOBBIE 3BE3IBI

VYpok 22. HoBble n
CBEPXHOBBbIE 3BE3/IbI
Habmrotaemble posiBiIeHUS
B3pPbIBOB HOBBIX U CBEPXHOBBIX
3BE31; CBOMCTBA OCTATKOB
B3PBIBOB CBEPXHOBBIX 3BE3]

Pecypcul ypoka: YaeOnuk §
26;

5.24

OBOIIOLIUS 3BE3]

VYpok 23. DBosonmsi 3B€3/1
JKu3Hb 3BE311 pa3IM4HON
Macchl U €€ OTpaKeHHUE Ha
JMarpaMme CIeKTp-
CBETUMOCTb; T'PaBUTAIlMOHHbBIN
KOJUIATIC ¥ B3PBIB OEJIOTO
KapJIMKa B JIBOMHOM cucTteMe
13-3a TIEPETEKaHUs Ha HETrO
BEIIECTBA 3BE3/IBI
KOMITAaHbOHA;
IPaBUTAIIMOHHBINA KOJUIAIC
sIIpa MACCUBHOM 3BE3/IbI B
KoHIie e€ xxu3un. OLeHka
BO3pacTa 3BE3IHBIX
CKOILICHMIA

Pecypcol ypoka: YuebHuk §
27,

Muiaeunblii nyTh (3 4)

6.25

T'a3 u ieu1b B ["anmakTuke

VYpok 24. I'a3 u nbLIb B
I'anakTuke

HaOmronaemsie
XapaKTEPUCTUKHU
OTpakaTeJIbHBIX U TU(DPy3HBIX

- IOHATHE TYMaHHOCTH;

- OCHOBHBIE (PU3UUECKUE
rapameTpbl, XUMUYECKUI
COCTaB U PaCIIpeaeICHUE
MEX3BE3/IHOTO BEILECTBA B

- OOBSICHATD IIPUYUHEBI
pasiiniuvst BUAUMOTI'O U
HUCTUHHOI'O pacCnpeaciCHusd
3BC3, MCK3BEC3IHOTO
B€IICCTBA U I'AJIAKTHUK Ha




TYMaHHOCTEM; pacrpeeeHue
WX BOJU3HU TUIOCKOCTH
lNanakTuky; cnvpanpHas
cTpykrypa ["amakTuku

Pecypcul ypoka: YaeOnuk §
28;

l'amakTuke;

- IPUMEPHBIC 3HAUCHUS
CIICTYIOIIHUX BEJIMYUH:

- PacCTOSTHUS MEXKITY
3BE37[aMH B OKPECTHOCTH
ConHiia, BX YUCJIO B
["anaktuke, e€ pa3mepsl,

6.26

Paccesnnrie u HIapOBBIC 3BE3/IHBIC
CKOIIJICHUA

VYpok 25. PaccesiHHbIEe U
HIAPOBbIE 3BE3HbIE
CKOILIEHHS

HaoOmronaeMeie cBoiicTBa
CKOIIJICHHUI U UX
pacrpenenenue B ['anakTrke

Pecypcuvl ypoka: Yuebuuk §
29,

- nH(PAKPACHBIH TEIECKOI;
- OLICHKAa MaccChl U pa3MepoB
YEPHOU JBIPHI 110 JBUKECHUIO
OTIIEIbHBIX 3BE3NL.

6.27

CepxmaccuBHast Y€pHas Jplpa B LICHTPE
MiteuHoro nytu

VYpok 26. CBepxmMaccuBHasA
yépHas IbIpa B LIEHTpe
Mue4yHoro myTu
HaGnronenue 3a 1BUXeHUEM
3BE3] B LIEHTpe | aakTuky B
UH(pPaKpacHbI TeIeCKor;
OIICHKA MACChl U pa3MeEPOB
YEPHOU JBIPHI 110 JBUKEHUIO
OTJICIBHBIX 3BE3]]

Pecypcwi ypoxka: YueOnuk § 30

Hebe.

- HAXOJUTH PACCTOSHUS
MEXIY 3B€3/1aMHU B
okpectHocTH COJIHIIA, UX
gucio B ['anakTuke, eé
pasMepsl;

- OLIEHUBATh Maccy U pa3Mep
YEPHOU JBIPHI 10 JIBUKECHUIO
OTJIEJIbHBIX 3BE3/.

lanaktuku 3 4

)

7.28

Knaccudukanms ramaktux

VYpok 27. Knaccuduxanus
rajaKkTHK

Twunbl TanakTUK U UX
CBOMCTBA; KPACHOE CMEILIEHUE
Y ONpENEICHNE PACCTOSHUH 10
rajakTHK; 3aKoH Xa00ua;
BpallleHNe TaJTaKTUK U
cozepKaHue TEMHOM MaTepUH
B HUX

- OCHOBHBIE (PU3UYECKUE
IapaMeTpsl, XUMUYECKUI
COCTaB U pacrpesiefieHue
MEXK3BE3/IHOTO BEILIECTBA B
I'amakTuke;

- IPUMEPHBIE 3HAUEHUS
CJIETYIOIINX BEJIUYUH:

- OCHOBHBIE THIIbI T'aJIaKTHUK,
pa3anyuus MeX1y HUMH;

- 06’I)$ICH$ITI) HpI/I'-II/IHI)I
pa3ingus BUIMMOTO U
HCTHHHOTO pacIipe/IeIeHus
3BE€3]I, MEXK3BE3IHOIO
BCIIIECCTBA U T'AJIAKTUK HaA
HeOe.




Pecypcuvl yporxa: YaeOuuk § 31

7.29

AKTHBHBIE TAJJAKTHKU U KBasaphbl

VYpok 28. AKTUBHBbIE
raJIaKTHKHU M KBAa3apbl
IIpupona akTUBHOCTH
raJIaKTUK; IIPUPOJIa KBA3apOB

Pecypcol ypoka: YuebHuUk §
32;

7.30

CKoIlIeHUs TaJaKTHK

VYpok 29. Cromnienust
rajaKkTHUK

[Ipupona ckorieHuit U poJb
TEMHON MaTE€pUU B HUX;
MEXTaJIaKTUYECKUH ra3 u
PEHTT€HOBCKOE U3Ty4YEHHUE OT
HEro; sYeUcCTas CTPyKTypa
pacnpeneneHus 1'anakTuk u
CKoIyieHuH Bo BeeneHnHoit

Pecypcul ypoka: YueOHuk §
33;

- IPUMEPHOE 3HAYCHUE U
(bU3HYECKUN CMBICT
MOCTOSIHHOM Xa00i1a;

- BO3pacT HaOIF01aeMbIX
HEeOECHBIX TeJl.

Crtpoenue u 3Bo0nusA Beesiennoii (2 4)

8.31

Kouneunocts 1 OeckoHEYHOCTh BCelleHHO.

Pacmmmpsromasicsa Beenennas

Vpoxk 30. Koneunocts u
OeckoHeuHOCTH BeelieHHOM
Cas3b 3akoHa BeemupHoro
TSATOTEHHS C
HpeI[CTaBJ'IeHI/IHMI/I 0
KOHCYHOCTH U OCCKOHEUYHOCTH
Bcenennolii;
dboToMeTpuUeCKUi TapaoKc;
HEO00OXOaNMOCTb O0IIEH
TEOPUU OTHOCUTEILHOCTHU IS
MTOCTPOCHHUS MOJICTTH
Bcenennoii

Pecypcul ypoka: YaeOHuk §
34, 35;

- CBsA3b 3aKOHa BcemupHOro
TSTOTEHHUS C
MnNpeaACTaBJICHUAMU O
KOHEYHOCTH U
OeckoHeuHoCcTU BeelleHHoid;
- 4TO TaKoe
(hoTOMETpUUECKHI TapaIOKC;
- HEOOXOIMMOCTh 00IIeH
TEOPHUU OTHOCUTECIIBHOCTHU
JUISl IOCTPOEHUSI MOJEIIN
Bcenennoi

- IOHSTHE «TOpsTYast
Bcenennasy;

- KpymHOMacIITaOHas
CcTpyKTypa Beenennoin.

-- HCII0JIb30BATh 3HAHUS,
NOJy4YEeHHBIE IO (U3HKE U
aACTPOHOMUH, JUIsI ONUCAHHUS U
00BSICHEHUS! COBPEMEHHOU
Hay4YHOU KapTHUHBI MUDAa;




8.32

Mogenb «ropsiuerd BeceneHnoit « u
PEMUKTOBOE U3TyUYEHUE

VYpok 31. Mogesb «ropsiueit
BceenHoii«

CBs3b cpellHEN TIOTHOCTH
MaTepuu C 3aKOHOM
paCIIMPEHHs K TEOMETPHUEH
BcenenHnoit; paguyc u Bo3pact
Bcenennoii

Pecypcol ypoka: YuebHuUK §
36,

- MeTarajlakTukKa
- KOCMOJIOTUYECKHAE MOIEITN
Bcenennoi

CoBpeMeHHBbIE POOJIEeMbI ACT

oHomum (3 4)

9.33

Yckopennoe pacmupenue Beenennon u
TEMHasl SHEPTUs

VYpok 32. YckopeHnHoe
pacuiupenue BeesieHHOH 1
TeMHasl SJHepPrus

Bknanx TéMHON MaTepuu B
Maccy Beenennoii;
Ha0JII0/IEHUE CBEPXHOBBIX
3BE3]I B JAJIEKUX TAJIaKTUKaX U
OTKPBITHE YCKOPEHHOT'O
pacmmpenus: Becenennoit;
pUPOBI cuiibl BecemupHoro
OTTAJIKUBAHUS

Pecypcwi ypora: YueOHuK §

37,

- Kakue HaOIIoIeHN
MOATBEPAUIIA TEOPUIO
YCKOPEHHOT'O paclIupeHust
Bcenennolii;

- YTO HUCCJICIOBATEIIN
MMOHUMAIOT I10J] TEMHOM
SHEprueH;

- 3a4eM B YpaBHCHHE
OlHIITEiHA ObLIa BBEAECHA
KOCMOJIOTHYEeCKas
IMOCTOSTHHA,

- YCJIOBHSI BOSHUKHOBEHUS
IJIaHET OKOJIO 3BE3];

- METO]Ibl OOHAPYKEHUs

-- HCIIOJIb30BaTh 3HAHUS,
NOJTy4YEeHHBIC TI0 (PU3HKE U
aCTPOHOMMH, JUTS OTTUCAHUS U
00BSICHEHUS] COBPEMEHHOM
HayYHOH KapTHHBI MHPa;

- 000CHOBBIBATh CBOIO TOUKY
3pEeHHUs O BO3MOKHOCTH
CYIIIECTBOBAHMS BHE3EMHBIX
[IMBUJIM3ALUI U UX KOHTAKTOB
C HaMH.




9.34

OOHapy>xeHue MIaHeT BO3JIe IPYTUX 3BE3]
ITouck »xu3HU U pasyma Bo BeeneHHOI

Ypok 34. O0HapyxkeHue
IUIAHET BO3JIe APYTrUX 3BE3/1
HeBuaumbie CyTHUKH Y
3BE3]1; METO/IbI OOHAPYKEHUS
HK30IUIaHET; SK30ILJIaHETHI C
YCJI0BUSAMU 611ar OIIPUATHBIMHA
JUTSL )KU3HU

Pecypcot ypoka: Yuebnuk § 38
Iouck :ku3HU ¥ pa3zyma BO
Bcenennoit

PasButue npencrasieHuii o
CYIIECTBOBaHHUH KU3HU BO
Bcenennoii; hopmyma peiika
Y YHCII0 UUBUIN3AIUI B
I'amakTuKe; IOMCK CUTHAJIOB
OT BHE3EMHBIX IUBUIN3ALUN U
MOCBUJIKA CUTHAJIOB K HUM

Pecypcol ypoka: YuebHuk §
39;

AK30IIJIAHET OKOJIO APYTUX
3BE3I;

- 00 3BoroIIY BeeneHHoi u
JKU3HU BO BCEICHHOIA;

- Mpo0JIeMbl BHE3EMHBIX
IUBHIINA3AIINI;

- popmyma [peiika.




