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ACTPOHOMUA

CPEJHEE OBLIEE OBPA3SOBAHUE

CocraBieHa B COOTBETCTBMU C MPUMEPHONW OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMOin
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METOJMYECKOT0 00BbEeIUHEHUS 10 001ieMy o0pa3oBaHMIO, MPOTOKON OT 28 uroHsa 2016

roaa Ne 2/16-3)

r. Hedreroranck



IlosicHuTeILHAA 3aIMCKA

PabGouass mporpamMma 10 acTpOHOMHHM COCTaBJICHa Ha OCHOBaHWH [IpmmepHOI
nporpaMMbl  cpeaHero — obmero  oOpazoBanus, DenepaqbHOr0  KOMIIOHEHTA
roCyIapCTBEHHBIX CTaHAAPTOB CPEAHEro oOIIero oopazoBanus, npukaza MuHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 07.06.2017 r. Ne 506 «O BHeceHUUN
U3MEHEHU B  (QeAepalbHblii KOMIIOHEHT TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHAapTa, YTBEp>KIAEHHBIN npukazom MunobpazoBanus Poccun 05.03.2004 r. Noe1089»
o BHecennn c¢ 2017/2018 ydeObHOro roja ydeOHBIH MpeaMeT «ACTPOHOMHUS» Kak
o0s3aTeNbHBIA JJII M3Y4YEHUs Ha YPOBHE CpelHero ooOiiero oOpa3oBaHMs, a TaKkKe
nporpaMmmbl K YMK b.A. Boponnosa-BenssimunoBa, E.K. Crpayra «AcTtpoHOMHUS.
bazoBeiii ypoBeHb. 11 kmacc»: yduebHo-meTonmueckoe mocooume/ E.K. Crpayr. - M.:
«dpodar, 2017 u OOII COO MBOY «COLI Ne2 um. A.U. McaeBoii».

B cooTBeTcTBUU ¢ yueOHBIM IJIaHOM paboyasi mporpaMmma paccuuTaHa Ha 34 yaca
(34 menenu o 1 yueGHOMY yacy B Heneno) B 10 kiacce.

YueOnuk «Actpornomus. 10-11 kmace» (aBropsr b. A. BoponioB-BenbsimunoB, E.
K. Crpayr) mis oOmeoOpa3oBaTeIIbHBIX YUPESKICHUH, BXOoAAmmMiA B coctaB YMK 1o
actpoHomun st 10-11 kmacca, pexoMmeHI0oBaH MUHHCTEPCTBOM 0Opa3oBaHUs
Poccuiickoii ®enepanuu (IIpukaz Munodbpuayku Poccuum 19 nexabps 2012 r. Ne 1067
«O0  yrtBepkneHun (enepanabHbIX TEpeuHEW  y4eOHHUKOB, PEKOMEHJIOBAaHHBIX
(TomylIeHHBIX) K HCIIOJIB30BAHHIO B 00pa30BaTEIbHOM Ipoliecce B 00pa3oBaTeNIbHBIX
YUPEKIEHUSAX, PEeaM3yIOUIMX 00pa3oBaTeNIbHbIE MpOrpaMmbl OOLIET0 OOpa3oBaHUSA U
MMEOIINX TOCYAPCTBEHHYIO AKKPEIUTALUIO.

OO0mas xapakTepucTUKA y4e0HOr0 MpeaMera

ACTpOHOMHSI B POCCHMCKOM IIKOJIE BCETJIa PACCMATPUBANIACH KAK KypC, KOTOPBIH,
3aBepiias (HU3MKO-MaTeMaTUYeCKOe OO0pa3oBaHUE BBITYCKHUKOB CpEIHENH IIKOJIBI,
3HAKOMHT UX C COBPEMEHHBIMU MPEJCTABICHUSIMU O CTPOSHUU U ABOIONMM BeenenHou
U CIocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33peHUsA. B Hacrtosiiee Bpems
BOXHEUIIMMU 3ajja4yaMUd aCTPOHOMUHM SIBJISIFOTCS  (DOPMUPOBAHUE TPEACTABICHUN O
eIUHCTBE (PU3UYECKUX 3aKOHOB, JICHCTBYIOMMX HA 3emiie U B Oe3rpaHu4HON BceeneHHo,
O HEMPEPHIBHO MPOUCXOISIICH IBOTIONMHU HAIICH TJIaHEThI, BCEX KOCMUUYECKUX TEJl U UX
CHCTEM, a TaKke caMou BcesieHHOM.

I'naenoii yenvro Kypca sIBISICTCS CUCTEMAaTHU3AIUS OOIIUPHBIX CBEACHUIN O TIPUPOJIE
HEOECHBIX TeJ, OOBSCHEHHE CYIICCTBYIOIIMX 3aKOHOMEPHOCTEW U  PaCKpbITHE
(hU3MYECKOM CYITHOCTH HaOfogaeMbIX BO BcelleHHOM sBIeHUH. ITO CTaHOBHUTCS
BO3MOJKHBIM 0OJIarofapsi MIMPOKOMY HCTOIB30BAHUIO (DU3UYECKUX TEOpUid, a TaKKe
MCCJICIOBAHUM M3Yy4eHHsS] HEOCCHBIX TEJ, MPOBOJAUMBIX MPAKTUYECKU MO BCEMY CIIEKTPY
AJICKTPOMArHUTHBIX BOJIH HE TOJBKO C MOBEPXHOCTH 3€MJIM, HO U C KOCMHYECKUX
amnmaparoB. BceneHHass TpeaocTaBiIsieT BO3MOXKHOCTh H3YyUYEHHS TaKUX COCTOSTHUM
BEIIECTBA M TMOJIEH TaKWX XapaKTEPUCTHK, KOTOpPbIE TMOKa HEAOCTHXKHUMBI B 3€MHBIX
naboparopusax. B xoxe uzydenus kypca chopmMupyercs mpeacTaBieHUe 00 IBOIIOLUU
HEOPTaHUYECKOM MPUPO/Ibl KaK ITaBHOM JOCTHKEHUU COBPEMEHHOM aCTPOHOMUHU



3aoauamu uzyuenun acmpoHOMuU SABISIOTCS:

- OCO3HaHHWE MPUHLUMHUAIBHON POJM ACTPOHOMMHU B MO3HAHMM (PYHIAMEHTAJIbHBIX
3aKOHOB MPUPOJIbI U POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHON KAPTUHBI MUPA;

- mpuoOpeTeHue 3HaHUN O (U3MYECKON TpHUpoAe HEOECHBIX TEN U CHUCTEM,
CTPOCHHMU M HBOMIONUU BceneHHON, MPOCTPaHCTBEHHBIX W BPEMEHHBIX MaciiTadax
Bcenennoit, HanboJsiee BaXKHBIX aCTPOHOMHYECKUX OTKPBITUAX, ONPEETUBIINX Pa3BUTHE
HAyKU U TEXHUKHU;

- OBJIaJICHUE YMEHUSIMU OOBSICHSATHh BUJIUMOE TMOJIOKEHHE U JBUKEHUE HEOECHBIX
TeJl NPUHIUIIAMH ONpPEACICHUS MECTOIOJIOKEHHSI U BPEMEHHU IO acCTPOHOMHYECKUM
00bEKTaM, HaBBIKAMU MPAKTUYECKOTO UCTIOIb30BAHUSI KOMIBIOTEPHBIX MPUIIOKEHUN IS
ONpeNIeNICHUs] BUJA 3BE3JHOr0 He0a B KOHKPETHOM MYHKTE ISl 3aJJaHHOTO BPEMEHU;
pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEM
B Ipolecce MPUOOPETEHUS 3HAHUN MO aCTPOHOMHUHU C MCIOJIb30BAHUEM Pa3UYHBIX
HMCTOYHUKOB MH(GOPMAIIMHI U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH;

- HCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHUU JJI PEIICHUs MPAKTHUYECKUX
3aJ1ay IOBCEAHEBHOM JKU3HU;

- (hopmMupoBaHHEe HAYYHOTO MHUPOBO33PECHHUS;

- (opmMupoBaHME HABBIKOB HCIOJIb30BAHHUS €CTECTBEHHOHAYYHBIX U OCOOCHHO
(bU3UKO-MaTEMAaTHYECKUX  3HAHUM Uil  OOBEKTUBHOTO  aHaiM3a  YCTPOWCTBA
OKPYKAIOIIIET0 MUpa Ha MIPUMEPE TOCTHHKEHUN COBPEMEHHOMN acTpo()U3UKU, aCTPOHOMUU
1 KOCMOHAaBTHUKH.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

N3yuenne kypca paccuutano Ha 34 yaca. [Ipy mmaHnpoBaHuu 2 4acoB B HENEIIO
Kypc MOKET OBITh IPOIICH B TeUeHue nepsoro nomyroaus B 10 kmacce.

BaxxHyr0 poip B OCBOCHMHM Kypca WIPAIOT MPOBOJHMMBIE BO BHEYPOUHOE BPEMS
coOcTBeHHbIe HaOMO/eHus ydyanmxcs. Crnenu@uka IIaHUPOBAaHUA ITHX HaOIIOJIEHUN
omnpezensercs JAByMs o0OcCTOsITeNbCcTBaMU. Bo-mepBblX, OHU (32 HMCKJIIOYEHHEM
HaOmoneHuil CoJHIla) AOKHBI MPOBOAMTHCS B BEUEpHEE WM HOYHOE BpeMms. Bo-
BTOPBIX, 00BEKTHI, IPUPOJa KOTOPHIX U3ydYaeTCsl Ha TOM WJIM UHOM YPOKE, MOTYT OBbITh B
ATO BpeMs HEAOCTYNHBI 1l HaOmoaeHuil. [lpu mmaHupoBaHWM HAOIIONEHUN STUX
O0OBEKTOB, B 0COOEHHOCTH, MJIAHET, HEOOXOIMMO YUUTHIBAThH YCIOBHS UX BUAUMOCTH.

Ilnanupyembie pe3yJbTAThI H3y4YeHHUsI Y4eOHOT0 MpeaMeTa

Juunocmuvimu pesynbmamamu OCBOCHHS Kypca acTpOHOMUU B CpeIHEH
(MOJTHOM) IKOJIE SIBISIOTCA:

o (opMHpOBaHKE YMEHHUSI YIPABIATh CBOEH MMO3HABATENBHON AESITEIbHOCTHIO,
OTBETCTBEHHOE OTHOLIEHUE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOpPa3BUTHUIO U
caMO00pa30BaHUIO, a TaKKE€  OCO3HAHHOMY  IIOCTPOCHHMIO  WHAWBUAYAIbHON
00pa30BaTeNbHON JeSTEIHHOCTH Ha OCHOBE YCTOMYMBBIX IM03HABATEIbHBIX HHTEPECOB;

. (opMupoBaHHE MO3HABATENLHOM W HMH(MOPMAIMOHHOW KYyJIbTYpHI, B TOM
YlClie HaBBIKOB CaMOCTOSTEIBHONW PAaOOTHI C KHUTaMU M TEXHUYECKHUMH CPEACTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHI;

J dopmupoBaHrue YyOEXKIEHHOCTM B BO3MOXKHOCTH TIO3HAHHUS 3aKOHOB
MPUPOBI U UX UCTOIB30BaHUS Ha OJ1aro pa3BUTHS YEJTOBEYECKOM [IUBUIN3ALINH;



o (GopMupoBaHHe YyMEHHS HAXOJUTh aJleKBaTHbIE CIOCOOBI TOBEICHHUS,
B3aUMOJICIICTBUS M COTPYJHHUYECTBA B Mpoliecce yueOHON U BHEYUEOHO! JeATeNbHOCTH,
HPOSIBJIATH YBAXKUTEIHHOE OTHOILICHHE K MHEHHIO OIIOHEHTa B XOJe OOCYXICHHS
CTIIOPHBIX POOJIeM HAYKH.

Memanpeomemmnbie pe3yipbmantbl OCBOSHHS IPOrPaMMBbI IIPEATIONAratoT:

J HAaXOAUTh MpPOOJEeMy HCCIEAOBAHUSA, CTaBUTh BOIPOCHI, BBIABUTaTh
TUIOTE3Y, Mpeajarath albTepHATUBHBIE CIIOCOOBI pelleHrs MpoOJieMbl U BRIOMPATh U3
HuUX Haubonee AP EeKTUBHBINA, KIACCUPUIMPOBATH OOBEKTHI  HCCIIEIOBAHUA,
CTPYKTYpUpPOBaTh  HM3ydyaeMblii MaTepuaji, apryMEHTHPOBAaTh CBOIO  TO3HUIHIO,
(dbopMyIHpPOBaTh BBIBOJBI M 3aKIIOUCHHS,

o aHAJIM3UPOBaTh HAONIOaeMble SIBJICHUS M OOBSACHATh MPUYMHBI HX
BO3HUKHOBCHUS;

o Ha IIPaKTUKE II0JIb30BATbCA OCHOBHBIMHU JIOTUYECKMMM IIpUEMaMHU,
METOJAMHU HaOJII0ACHMUS, MOJEIUPOBAHUS, MBICJIEHHOTO DKCIEPUMEHTA,
IIPOTHO3UPOBAHUS,

. BBINIOJIHATh ITO3HABATEIBHBIE W IIPAKTHUYECKWE 33JaHHsl, B TOM 4YHCIIE
IIPOCKTHBHIE;

o U3BJIEKaTh MH(POPMAIMIO M3 Pa3IMYHBIX MCTOYHUKOB (BKJIIOYas CpPEJCTBa
MaccoBOM MH(GOPMALIMN U UHTEPHET-PECYPCHI) U KPUTUUYECKU €€ OLICHUBATh;

o TFOTOBUTH COOOUIEHUS M TMPE3EHTALMH C HCIOJb30BAaHUEM MAaTEpUAIIOB,

MOJTy4eHHBIX U3 IHTepHETa M IPYyTUX NCTOYHUKOB.

Ilpeomemmnvie pesynomamot W3ydeHUS ACTPOHOMHHM B CpETHEH  IIKOJE
MIPE/ICTABIICHBI B COJIEPKAHUU Kypca 10 TeMaM.

OOecrieunTh JOCTHKEHUE IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS OCHOBHOM
o0pa30BaTeNbHON MpOrpamMMbl, CO3AAaThb OCHOBY JUI CAMOCTOSITEIBHOTO YCIEIIHOI'O
YCBOCHUSI 00YyYarOMMUCA HOBBIX 3HAHWW, YMEHHUH, BUIOB M CIOCOOOB NESITEIbHOCTH
JOJKEH CUCTEMHO-IESTeIbHOCTHBIN OAX0. B COOTBETCTBUM € 3TUM MOIXOA0M UMEHHO
AKTUBHOCTh OOYYaIOIIUXCS TPU3HAETCS OCHOBOM JOCTIKEHHUS Pa3BUBAIOIIUX IIEJIeiH
o0pa3oBaHUs — 3HAHUS.

HE TIepelaloTcs B TOTOBOM BHJAE, a JOOBIBAIOTCSA YYaIIUMHUCS B TpoIecce

ITO3HABATEJIbHOW JIEATEIIBHOCTH.

OgHuM W3 TyTed MOBBILIEHUS MOTUBALMM U 3P(EKTUBHOCTH y4eOHOI
ACSITEIbHOCTY B OCHOBHOW IIKOJIE SIBIIIETCS BKIIOYCHHE YYAIUXCSI B YueOHO-
UCCNIe008AMENLCKYIO U NPOEKMHYI0  0esamelbHOCMb, KOTOpask HMEET CIIEeIyIoUue
O0COOEHHOCTH:

1) meau ¥ 3amayd STHUX BHIOB JEATCIBHOCTH YYaIlUXCS OMNPEACIAIOTCS Kak HuX
JUYHOCTHBIMH MOTHBaMH, TaK U COIMAIBHBIMA. OTO O3HA4YaeT, YTO TaKas
NeSATEeTLHOCTH JOJKHA OBITh HANPABJICHA HE TOJILKO HA MOBBIIICHUE KOMIETEHTHOCTH
MOJIPOCTKOB B TIPEAMETHON 00JIACTH OTIPEICICHHBIX YI€OHBIX NUCIUIUINH, HE TOJIBKO
Ha pa3BUTHUE UX CIIOCOOHOCTEH, HO U Ha CO3JIaHUE MPOIYKTA, UMEIOIIEr0 3HAYUMOCTh
JUTSL IPYTHUX;

2) y4eOHO-uCClIe0BaTEeIbCKas U TPOCKTHAS IEATEIBHOCTD J0JDKHA OBITh OpraHW30BaHa
TakuM 00pa3oM, dYTOOBI ydaluecs CMOTIH peajn30BaTh CBOM IMOTPEOHOCTH B
OOIIEHUH CO 3HAYUMBIMU, PEPEPEHTHBIMU TPYITIAMU OJHOKIACCHUKOB, YUHTENEH T.



. CTposi pa3IMYHOrO POJia OTHOIIEHUS B XOJE LIEJICHANPABICHHOMN, MOWCKOBOM,
TBOPYECKOW M TMPOAYKTUBHON JAESATEIBHOCTH, NOJPOCTKH OBJANEBAIOT HOPMAMH
B3aMMOOTHOIIEHUN C Pa3HbBIMHU JIFOABMHU, YMEHHUSIMHU IEPEXOJUTh OT OJHOTO BHAA
oOlIeHUsT K APYroMy, MpUOOpPETalOT HABBIKM WHIUBHUIYAIbHOW CaAMOCTOSTEIbHON
paboThI M COTPYTHUYECTBA B KOJIJICKTUBE;

3) opranuzaius y4eOHO-HCCJICIOBATEIbCKMX W TMPOCKTHBIX padOT  IIKOJIBHUKOB
oOecrieynBaeT COUYETaHUE PA3IUYHBIX BUOB MO3HABATEIBHOU JeATeIbHOCTH. B 3THX
BHUJIaX JICATEIIBHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTUUECKHU JIOOBIE CIIOCOOHOCTH
MOAPOCTKOB, PEATIM30BAHbl JIMYHBIC MPUCTPACTUS K TOMY HWJIM HMHOMY BHUIY
JEATEIIbHOCTH.

TpeﬁoBaHnﬂ K YPOBHIO INIOATOTOBKH BbIITYCKHUKOB

Honsicnvt 3namo:

CMbICT ___NOHAMUL:  AKTUBHOCTb, AaCTEPOU]l, aCTPOJIOTUS, ACTPOHOMHUSI,
actpodusuka, armocdepa, 00JH/, BOSMYIIEHHUS, BOCXO]l CBETHIIA, BpallleHHEe HEOECHBIX
ten, Bcenennas, Bcmbimka, ['anakThka, TOpU30HT, T'PaHYJbl, 3aTMEHUE, BHUIBI 3BE3],
30/IMAK, KaJIEHIapb, KOCMOTOHUS, KOCMOJIOTHsI, KOCMOHABTHKA, KOCMOC, KOJIbI[a TIAHET,
KOMETHI, KpaTep, KyJIbMUHAIIKs, OCHOBHBIE TOUKH, JIMHUH U TNIOCKOCTH HEOECHOMU cephl,
MarHuTHas Oyps, MerarajnakTuka, METEOp, METEOPUT, METEOPHBIE TEJO, JOXK/b, MOTOK,
Mneunsiit [1yTh, Mopst 1 Matepuku Ha JIyHe, HeOecHas MeXaHUKa, BUAMMOE U peaJbHOe
JIBMKEHUE HEOECHBIX TEN W WX CHCTeM, oOcepBaTopus, opOWTa, IJIaHETa, MOJIIPHOE
CUsSHHME, TpoTyOepaHell, CKOIUJIEHHWE, CO3BE3[usi M UX KilaccupUKanus, COJHEUHAs
KOpOHA, COJIHIIECTOsIHUE, cocTaB (COJHEYHOM CHCTEMBI, TEJIEeCKON, TEPMHUHATOP,
TyMaHHOCTb, (a3l  JlyHbl, ¢oTocdepHbie  (dakensl, Xxpomocdepa, UepHas
JbIpa, DBOIIOLNS, SKIUINTHKA, SAPO;

onpeodenenusn uauueckux geauyuH: aCTpOHOMUYEecKas euHuIa, adenuii, o1eck
3BE3]1bl, BO3pACT HEOECHOTO TeJa, Mapajlake, Mapcek, Nepuo/l, IepUresnii, Gusndeckue
XapaKTepUCTHUKU IUIAHET U 3BE3], UX XMMHUYECKHI COCTaB, 3B€3/IHAsl BEJIMYMHA, PA/IUAHT,
paguyc CBeTUIa, KOCMUYECKHE PACCTOSHUSA, CBETUMOCTh, CBETOBOM I'0Jl, CKaTUE IIAHET,
CUHOAWYECKHII W CHUAEPUYECKUM TIEPUOJ, COJIHEYHAs AKTUBHOCTb, COJIHEYHAs
MOCTOSIHHASI, CIIEKTP CBETAIMXCs Tea COMHEYHON CUCTEMBI;

cmublcl_padom_u_hopmyauposky 3akonos: Apucrtorend, Iltonmemes, ['ammes,
Konepnuka, bpyno, JlomonocoBa, I['epmiensa, bpare, Kemepa, HetoTtona, Jlesepse,
Anamca, ['annes, benononbsckoro, bpennxuna, Ctpyse, ['epimmpynra-Paccena, Xa06:7a,
Honnepa, @puamana, DUHIITEIHA.

Honocnot ymemo:
® IICMOJIb30BaTh KapTy 3BE€3HOTO HeOa sl HAXOXKICHHSI KOOPJIMHAT CBETUJIA;

e BBIpAXaTh pE3yJbTaTbl HU3MEPEHUNM M pPacueTOB B eaMHULAX MexayHapoaHOU
CUCTEMBI;

® T[PUBOJUTH MPUMEPHI MPAKTUUECKOTO HUCIOIb30BAHUSI ACTPOHOMHYECKUX 3HAHUI O
HEeOECHBIX TeJlaX U UX CUCTEeMaX;

e pemaTth 3a7a4¥ Ha TPUMEHEHHE U3YYEHHBIX ACTPOHOMUYECKUX 3aKOHOB,;

® OCYHIECTBIISATh CAMOCTOSITEIbHBIN MOUCK UH(pOpMAITUU

® E©CTECTBEHHOHAYYHOT'O COJEpP>KaHUSI C UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOUYHHUKOB, €€
00paboOTKy U IPEICTABIICHUE B PA3HBIX (OpMax;




BJAQJ€Th KOMIICTEHIIMSIMU: KOMMYHUKATHBHOH, pPEQIEKCHUBHOW, JIHYHOCTHOTO
CaMOpa3BUTHS, IEHHOCTHO-OPUEHTAIIMOHHOM, MPO(eCCUOHATBLHO-TPYI0BOTO BEIOOPA.

@opMBbI OPraHu3alny y4eOHOH 1eATeIbHOCTH

KJIACCHO-YpOuHasi (M3y4y€HUE HOBOIO, MPAKTUKYM, KOHTPOJb, JAOMOJIHUTEIIbHAS
paboTa, ypOKHU-3a4€Thl, YPOKU — 3aIIUTHI TBOPUYECKUX 3aIaHUN);

WHIVUBUyaIbHAsT W WHANBUAYaTU3UpOBaHHASA. [l03BONSIOT peryaupoBaTh TEMIT
POJBUKEHHUS B 00YUEHUHN KAXKIOTO IIKOJbHUKA COOOPAa3HO €ro ClIOCOOHOCTSM;
rpynmnoBasi pabora. Bo3moxkna pabora rpynn ydammuxcs MO HHIWBUIYAIbHBIM
3aganusM. [IpenBaputenbHO yunuTesb GopMupyeT OJOKU 00BEKTOB MIIH OOIIUN OJIOK,
Ha OCHOBaHUU JEMOHCTPAIIMK KOTOPOTO MPOUCXOAUT OOCYKJICHHE B IPyIIax 00IIei
po0JIeMBbl, JTHOO MPU HAIMYUU KOMIBIOTEPHOTO KiIacca, OOCYXKJICHHE MUHHU-3a/1ad,
KOTOpBIE SABIISIIOTCSA COCTAaBHOM YacThIo 001Iel yueOHol 3a1auu;

BHEKJIacCHas paboTa, uccienoBaresibckas padoTa;

camocTosiTeNbHass paboTa y4almxcsl M0 M3yYeHHI0O HOBOTO MaTepuaia, oTpaboTke
y4eOHBIX HaBBIKOB M HABBIKOB IIPAKTUYECKOTO MPUMEHEHHUS MPUOOPETEHHBIX 3HAHU,
BBITIOJIHEHUE WHUBU/IyAJIbHBIX 33JJaHUN TBOPUECKOTO XapakTepa.



Conep:xanue kypca acrpoHomuu 10 kiaacca

Yr1o n3yuyaer acrpoHomusi. Ha0J110/1eHNs1 — 0CHOBA aCTPOHOMMH (2 1)

AcTtpoHOMHUSI, €€ CBiI3b ¢ JpyrumMu Haykamu. CTpykTypa MaciiTaObl
Bcenennoit. OcoG€HHOCTH aCTPOHOMHYECKHUX METOJIOB HCCe0BaHUs. TeIecKOIbl h
paauoTeseckonsl. BceBoiHOBasI acCTpOHOMUS.

JleMoHCTpanUu.
1. mopTpeThl BHIAAIOMINXCS ACTPOHOMOB;
2. n3o0paxeHus: 00EKTOB UCCIIEOBAHUS B ACTPOHOMUM.

IIpeameTHbIe pe3yJbTATHI OCBOCHUS TEMBI ITO3BOJISIIOT:

o BOCIIPOM3BOJAUTL CBEIECHUS 110 HCTOPUM DPA3BUTUSA ACTPOHOMHH, €€
CBSI3SIX C PU3MKON M MaTeMaTUKOM;
J UCIIOJIb30BaTh NOJYyUYEHHbIE paHee 3HaHMs Il OOBSICHEHUS YCTPOMCTBA

" IIPpHUHIUIIA pa6OTI)I TCJICCKOIIA.

IIpakTH4YecKHe OCHOBBI ACTPOHOMUH (S 1)

3Be3nbl M CO3BE3AMs. 3BE3AHBIC KapThl, TJIOOyCchl M ariacekl. Bumumoe
JBIDKCHHUE 3BE3]] Ha Pa3IMYHbIX reorpaduueckux mmportax. KynbMuHamus cBETUI.
Buaumoe rogumunoe asmwxkenue CoisHna. Oxiauntuka. J[Bumkenue u ¢asbl JIyHBL
3atmenus Connua u Jlynsl. Bpems n kanennapsb.

IIpeaMeTHbIe pe3yabTAThl U3YUYCHUS JAHHOU TEMBI MTO3BOJISIOT:

o BOCIIPOM3BOAUTL OMPEACIICHUSI TEPMUHOB U TMOHATHH (CO3BE3/ME,
BBICOTa M KyJbMHUHaIUsA 3Be31 U ConHIA, SKIUNTUKA, MECTHOE, MOSICHOE, JIETHEE U
3UMHEE BpeMsl);

L O00BACHSATH HCO6XOI[I/IMOCTI> BBCACHHNA BHCOKOCHBIX JICT H HOBOI'O
KaJICHAAPHOI'O CTHJIA,
L OOBSICHATH Ha6J'IIOI[aCMBI€ HCBOOPYIKCHHBIM IJIa30M ABHWIKCHUA 3BC3]] U

ConHila Ha pasnUYHBIX reorpa@Uueckux IIUPOTax, ABMXKEHUE U (a3bl JIyHbI,
npuuuHbl 3aTMeHul JIynsl u ConHia;
o OPUMEHATh 3BE3IHYI0 KapTy sl NoMcKa Ha HeOe ONpeJesIeHHBIX
CO3BE3MH U 3BE31I.
JlemoHcTpanum.
reorpaduueckuii rmodyc 3emiu;
rJ100yc 3B€3IHOTO HEOa;
3BE3/IHbIE KaPThI;
3BE3/IHbIE KATaJIOTH U KapThl;
KapTa 4YacOBBIX MOSICOB;
MOJIeJIb HEOECHOM cdepbl;
pa3Hble BUJbI YACOB (MX U300PAKEHUS );
TEJUIyPUH.

NGO WNE

Crpoenue CoJiHeuHO# cucTeMbl (7 9)

Pa3ButHe npencrasieHuii 0 CTPOEHUH MUpa. ['eoneHTpuyeckas cucrema Mupa.
CraHoBNEHHE TENMOLECHTPUYECKON cucteMbl Mupa. Koudurypanuu miaHer u
yCIOBUSL UX BUIUMOCTH. CHUHOAMYECKHN W CHAEPUYECKUN (3BE3NIHBINA) MEPUObI
oOparmenus mianet. 3akonbl Kermnepa. OnpeseneHne pacCTOSHUN U pa3MePOB TEN B
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Conneunoii cucreme. ['Opu30HTANBHBINA Mapaiakc. J[BmkeHne HeOECHBIX Tel TOJ
nerictBueM cwin  TAroteHus. OmnpenesieHHWe Macchl HeOecHbIX Ten. JIBWKeHwue
UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM M KOCMHYECKMX anmapatoB B ColaHEYHOU
CHCTEME.

IIpeaMeTHBIE pe3yabTATBI OCBOCHUS JAHHOW TEMBI 1TO3BOJISIIOT:

o BOCIIPOU3BOJIUTh HCTOPUYECKUE CBEICHUSA O CTAHOBJICHUU Pa3BUTHUU
TEJMOLIEHTPUYECKON CUCTEMBI MUPA;
o BOCIPOU3BOANTh ONPEICICHNUS TEPMHHOB U TOHATUH (KOH(HUTypanus

IJIaHET, CHHOAMYECKUH W  CHACPUYCCKHN TEPHOJbl  OOpalieHus IUIaHeT,
TOPU30HTAJIBHBIA TapajllakC, YIJIOBbIE pa3Mepbl OO0BEKTa, aCTPOHOMHUYCCKAs
eIMHUIIA);

o BBIYKCIIATh PACCTOSIHUE JI0 TUIAHET MO TOPU30HTAIBHOMY Mapalulakcy, a
UX pa3Mephl 10 YTIIOBBIM pa3MepaM U pacCTOSHUIO;

o dbopmynupoBath 3akoHbl Kemsepa, omnpenensiTb Macchl IJIaHET Ha
OCHOBE TpeThero (yrouHeHHOT0) 3aKkoHa Kermiepa;

o OMUCHIBATb OCOOCHHOCTH JABUXEHUS Tel COJHEYHON CHUCTEMBl TOJ
JICUCTBUEM CHUJI TATOTEHUS 10 OPOUTAM C Pa3IMYHBIM SKCIIECHTPUCUTETOM;

o OOBSACHSITH MPUIMHBI BOSHUKHOBEHUSI MIPUJIUBOB Ha 3eMJle BO3MYIIECHUN
B IBMKEHUU Tell COJTHEYHON CUCTEMBI;

o XapaKkTepru30BaTh OCOOCHHOCTHU JABWXKEHUSI U MaHEBPOB KOCMHUYECKUX
amnmaparoB s ucciueaoBanust Tes1 COJTHEUHOU CUCTEMBI.

JlemoHcTpanum.

nuHaMu4deckas Mojienb COJIHEUHON CUCTEMBI,

U300paKEHUS BUMMOTO JIBI)KEHUS TUIAHET, TUIAHETHBIX KOH(PUTYpaIui;
noprtpetsl [ITonemes, Konepauka, Kemnepa, HetoToHa;

cxema CoTHEYHOM CUCTEMBI;

doTouzobpakenus: Connira u JIyHbl BO Bpemsi 3aTMEHHI.

abhwnE

IIpupoaa Tesa CoJiHEUHO# cucTeMBbl (8 9)

ConHeyHasi cucTeMa KaK KOMIUIEKC TeJ, UMEIIUX 00Ilee MpOUCX0XKIECHHUE.
3emuss u Jlyna — gBoiiHas maHera. Mc-cnemoBanusa JIyHBI KOCMHYECKMMHU
anmaparami. [Innmotupyemsie nonerst Ha Jlyny. [Inanersr 3emuoi rpynnsl. [pupona
Mepkypus, Beneprsl 1 Mapca. [1naHeTbI-TUTaHTbl, UX CITyTHUKHM KOJbla. Maible Tena
ConHEYHOM CHUCTEMBI: acCTEpPOMIbl, IUIAHETBI-KAPIUKHA, KOMETBI, METECOPOHUJIBI.
Merteopsbl, 00Ul 1 METEOPHUTHI.

IIpeameTHbIe pe3yJIbTATHI U3YYEHUE TEMBI ITO3BOJISIOT:

o (opMynupoBaTh U OOOCHOBBIBATH OCHOBHBIE IOJIOKEHUSI COBPEMEHHOMN
runote3bl o ¢opmupoBaHuu Bcex Ten CONMHEYHOM CHUCTEMBI U3  €AMHOTO
ra3oIbIIeBOIr0 00J1aka;

. onpenensaTe U pasnuyath NoHATHS (ConHedHas cucTema, IJIaHeTa, ee
CIYTHHUKH, TJIAHEThl 3€MHOM TPYMIbI, IJIAHETHI-TUTAHTHI, KOJIbLIA IUJIAHET, Mallble
Tena, acTePOUbl, IJIAHETHI-KAPJIUKH, KOMETBhI, METEOPOMJIbI, METEOpbI, OOIHIBbI,
METEOPUTHI);




° onuchiBaTh npupony JIyHbI U OOBACHATh NMPUYUHBI €€ OTIUYUS OT
3emMiu;

. NEPEUYUCIIATh CYIIECTBEHHBIE Pa3INyuus MPUPOBI ABYX TPYIII IUIAHET U
OOBSACHATH IPUUNHBI UX BOZHUKHOBEHMUS;
o MPOBOJIUTH cpaBHeHHEe Mepkypus, Benepet u Mapca ¢ 3emueil mo

penbedy TMOBEPXHOCTH W COCTaBy aTMocdep, yKa3blBaTh CIEAbI IBOIOIMOHHBIX
MU3MEHEHHU MPUPOJIbI 3TUX TUIAHET;

o OOBSACHATh MEXaHW3M MapHUKOBOro 3(pdexra u ero 3HayeHue s
(GhopMHUPOBaHUS U COXPAHEHUS YHUKAIBHON MPUPOIbI 3eMIIHU;

o OMKCHIBATH XapaKTEPHbIE OCOOEHHOCTH MPHUPOJIbI IJIAHET-TUTAHTOB, UX
CITyTHUKOB U KOJIEI];

o XapakTepu3oBaTh MNpuUpoay wmaibix Ten CoOJIHEUHOW CHCTEMBI U
OOBSACHSTH MPUYUHBI UX 3HAYUTEIBHBIX PA3NTUUUL;

o OMKCHIBATDH SIBJICHUS METeopa U 0onuaa, OOBICHATH MPOLIECCHI, KOTOPHIS

MPOUCXOAAT PU IBHKEHUU TEJ, BIETAIOLIUX B aTMOC(EPY IIAHEThI C KOCMUYECKON
CKOPOCTBIO;
o OMKCHIBATH MOCIEACTBUS NAJACHUSI HAa 3€MITIO KPYITHBIX METEOPHUTOB;
o OOBACHATH CYIIHOCTh aCTEPOUTHO-KOMETHOM OMAaCHOCTH, BOZMOXHOCTH
U CHIOCOOBI €€ MPEeIOTBPALLCHHUS.
JlemoHcTpanum.
ri100yc JIyHsr;
nuHaMudeckas Mozesib COJTHEYHON CUCTEMBI;
N300pakeHNs MEKIUIAHETHBIX KOCMUUYECKUX allapaToB;
n300paxeHust 00beKTOB COJIHEUHOM CUCTEMBI;
KOCMHUYECKHE CHUMKU MaJibIX Ted COJIHEYHOM CUCTEMBI;
KOCMHYECKHE CHUMKH I1aHET COJTHEYHON CUCTEMBI;
TaOnuLbl (PU3NYECKUX W OpOUTAIBHBIX XapakTEepUCTHK IaHeT CoJHEeYHOU
CUCTEMBI;
8. dotorpadus moBepxHocTH JIyHBI.

NoakowdPE

CoJsHue ¥ 3Be31bI (6 4)

N3nydenue u temneparypa Comnnna. CoctaB u crpoenue CoiHia. McTounuk
ero ’Heprun. AtMocepa Comnna. CoaHedHass akTUBHOCTD M €€ BIMSHUE Ha 3eMITIO.
3Be3pl — Jajiekue CoJIHIA. ['OauuHbIi mapaiiakCc W PacCTOSHUS JI0 3BE3I.
CBeTHUMOCTD, CIEKTP, IIBET M TEMIIEpaTypa pa3JUyHbIX KJaccoB 3Be3i. Jmarpamma
«CIEKTP—CBETUMOCTb». Macchl B pa3mepsl 3Be31. Moaenu 3Be3n. [lepemeHnHbie u
HecTanmoHapHbie 3Be3ibl. llepeunapt — wmasku BceenenHoi. DBouorust 3Be3
Pa3IMYHOM MACCHI.

IIpeaMeTHBbIE pe3yabTATHI OCBOCHHS TEMbI MO3BOJISIIOT:

o OTIPENICIIATh U pa3inyaTh MOHATHUS (3Be3/1a, MOJEIb 3BE3/Ibl, CBETUMOCTD,
rapcek, CBETOBOM ToJ1);

XapakTepu3oBaTh pusznueckoe coctosHue BemiecTBa CoHIA U 3BE3] U
HWCTOYHHUKH UX DHEPTUH;




o OMHUCHIBAaTh BHYyTpeHHee cTpoeHne CoyHIIa W CIOCOOBI Tepenayu
HHEPrUM U3 LIEHTPa K IOBEPXHOCTH;

° 0OBSICHSATh MEXaHU3M BO3HUKHOBEHMs Ha COJIHIIE TPaHyJISIIUU U TISTCH;

° OMHCHIBATh HAOJIOIaEMbIE TIPOSBIICHUSI COJTHEYHOW AaKTHBHOCTH M HX
BJIMSIHUE Ha 3eMIIIO;

° BBIYHCIISTh PACCTOSHUE 10 3BE3]] IO TOAUYHOMY TapajlIakCy;

° Ha3bIBaTh OCHOBHBIC OTJIMYUTEIBHBIC OCOOCHHOCTH 3BE3Jl Pa3IMYHBIX
MOCJICIOBATEIPHOCTEH Ha JUArPaMMe «CITEKTP — CBETHMOCTDY;

° CpPaBHUBATH MOJICIIA PA3TUYHBIX THIIOB 3Be31 ¢ Mojenbio CoHIIA;

OOBSICHSITh MPUYMHBI U3MEHEHUSI CBETUMOCTH MEPEMEHHBIX 3BE3/;
OMKCHIBATH MeXaHU3M BceIbllek HoBbix 1 CBEpXHOBBIX;
OILICHUBATh BPEMSI CYIIIECTBOBAHUS 3BE3]] B 3aBUCUMOCTH OT UX MaCCHhI;
OTHCHIBATH TAITBI (JOPMHUPOBAHUS U IBOJTIOITUH 3BE3IbI;
o XapakTepru3oBaTh (HU3NYECKUE OCOOEHHOCTH OOBEKTOB, BO3HUKAIOIIUX
Ha KOHEYHOM CTaJuu SBOJIOLMU 3BE3/: OCNbIX KAPJIMKOB, HEUTPOHHBIX 3BE3[l U
YEPHBIX JBIP.
JlemoHcTpanum.
nuarpamma ['epmmpynra — Paccena;
cXema BHYTPEHHEr0 CTPOCHHUS 3BE3/;
cxema BHyTpeHHero crpoenusi ConHia;
CXeMa 3BOJIIOLMOHHBIX CTaJAWil pa3BUTHS 3B€3J Ha Auarpamme I 'epummpyHra —
Paccena;
5. Qotorpadun axTUBHBIX O0OpazoBaHuii Ha ComHie, aTtMochepbl U KOPOHBI
Connua;
6. ¢doTom3oOpakeHUs B3PHIBOB HOBBIX U CBEPXHOBBIX 3BE3I;
7. ¢dotonzoOpaxenuss CoiaHIla U U3BECTHBIX 3BE3/I.

e

Crpoenue u 3Boouus Beenennoii (S 1)

Hama I'anaktuka. Ee pa3smeps! u ctpykrypa. JIBa tuna Hacenenus ['anakTtuku.
Mex3Be3qHasi cpena: ra3 u nbutb. Criupasibubie pykaBa. Snapo [Namaktuku. O6nactu
3Be3oo0pa3zoBanusa. Bpamenne ['amaktuxku. I[IpoOGiema «CKpBITOI»  MaccChl.
Pasnoo6pasue mupa ramaktuk. KBazapel. CKOMIEHHUS U CBEPXCKOIJICHUS TajaKTHK.
OcHoOBBI coBpeMeHHOUM KocMosioruu. «KpacHoe cwmereHue» W 3aKkoH XaOoua.
Hecranmmonapnass Bcenennas A. A. @®puamana. bosbmoi B3peiB. PemmkToBoe
n3nydyeHue. YckopeHwe pacuupenuss Bcemennoit.  «TemHas sHeprus»
AHTUTSATOTCHHUE.

IIpeaMeTHbIE pe3yabTAThl U3YUYCHUS TEMbI TO3BOJISIOT:

° OOBSCHATH CMBICH TOHATUM (KocMojorus, BceneHnnas, wMojaenb
Bcenennoii, bonb1ioii B3pbIB, PEIUKTOBOE U3IIYYEHUE);

o XapakTepru30BaTh OCHOBHbIE MapaMeTpnl [anakTthku (pa3Mepbl, COCTaB,
CTPYKTypa U KHHEMATHUKA);

o ONpPENETATh PACCTOSIHUE 1O 3BE3JHBIX CKOIUICHUH W TajaKTHUK I10
uedeniaMm Ha OCHOBE 3aBUCUMOCTHU «IIEPUOJ] — CBETUMOCTbY;
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o pacmo3HaBaTh ~ TUIBl  TalaKTHK  (COUpPAIbHBIE,  DIUTUNTHYECKUE,
HETPaBUIIbHBIC);

° CpaBHUBaTh BBIBOABLI A. DitHIITeHA 1 A. A. @pujiMaHa OTHOCUTEIBHO
Mojenu Beenennoir;

° 000CHOBBIBaTh CIlpaBeIUBOCTh Mozaenun Dpunmana pesynbTaTaMu
HaOJII0JICHUIN «KPaCHOTO CMEILICHUS» B CIIEKTPAX TalaKTHUK;

o dbopmynupoBath 3akoH Xab01a;

° OTIPENICNIATh PACCTOSHUE JI0 TAJaKTHK Ha OCHOBE 3akoHa Xab0ja; 1o
cBeTUMOCTH CBEPXHOBBIX;

o OIICHWBAThH BO3pacT BceneHHOM Ha OCHOBE TOCTOSIHHON Xa0011a;

° WHTEPIPETUPOBATh OOHAPY)KEHUE  PEIUKTOBOTO  HU3JIYyYEHUS  Kak
CBUJIETEIBCTBO B MOJIB3Y TUIIOTE3bI ['Opsadei BeenenHoi;

° KJIacCU(UIIMPOBATh OCHOBHBIC TIEPHOJBI ABOJIONMH BceneHHo ¢
MOMEHTAa HavaJla €€ pacliupeHusi — boJbIIoro B3phiBa;

° HMHTEPIPETUPOBATh COBPEMEHHBIE JIaHHbIE 00 YCKOPEHUM PACIIUPECHUS
Bcenennoit kak pesynbTaTa JEHCTBUSI aHTUTSITOTEHUSI «TE€MHOW >HEprum» — BUJA
MaTepuH, MpUpoaa KOTOPOH ellle HEU3BECTHA.

JlemoHcTpanum.

1. um3oOpaxkeHUs PaTUOTEICCKONOB W KOCMHYECKHUX allapaToB, HCIOJIb30BaHHBIX
JUUIS TIOMCKa >KU3HM BO Beenenno;

cxeMa CTpoeHus ['alakTUKu;

cXeMbl Mojiee Beenennoi;

TabJIuIa - CXeMa OCHOBHBIX 3TAIOB pa3BUTHs BcelleHHOM;

dboTorpaduu 3Be3THBIX CKOIJICHUN U TYMaHHOCTEH;

dotorpaduu Mneunoro IlyTu;

dboTorpaduu pazHbIX TUIOB TAJIAKTHUK.

NoOUTAWN

ZKu3ub 1 pasym Bo Beestenno (2 4)

[Ipobyiema cyiiecTBOBaHMS KU3HU BHE 3eMJIU. Y CIIOBHS, HEOOXOAUMBIE ISt
pa3BuTus ku3HU. [loncku ku3Hm Ha taHerax CosiHEUHOM cucTeMbl. CIIOXKHBIE
OpraHUYEeCcKue coequHEHHsI B KocMoce. COBpEMEHHBIE BO3MOKHOCTH KOCMOHABTUKH
PaIHOACTPOHOMUU ISl CBSI3M C APYTMMM LUBWIM3AUUAMU. [InaHETHBIE CUCTEMBI Y
IPYTuX 3Be31. YeroBeuecTBO 3asBIIsIET O CBOEM CYILIECTBOBAHUM.

IIpeaMeTHbIe pe3yabTaThI IO3BOJISIIOT:

o CHCTEMATU3UPOBATh 3HAHUS O METOJAX HCCIEAOBAaHHUS U COBPEMEHHOM
COCTOSIHUU MPOOJIEMBI CYIIECTBOBAHUS XKU3HHU BO BceneHHOM.
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KaHeHHapHO-TeMaTH‘IeCKOG IJIAHUPOBAHUE

[Tpunoxenue 1

No Tewma/paznen KonnuectBo DNEeKTpOHHBIE Y4eOHO-
n/n aKaJIEMAYECKUX METONYECKHE
4acoB, MaTepHuabl
OTBOJIMMBIX Ha
OCBOEHHE
Ka)XJIOM TEMbI
1 YTo n3y4yaeT aCTpOHOMHMSL. 1
2 HaOmronenus — ocHoBa 1
ACTPOHOMMUH.
3 3Be3abl ¥ co3Be3ansa. HebecHbie 1
KOOPAWHATHI. 3BE3/IHBIC KapTHI.
4 BuanMoe nBukeHue 3Be31 HaA
pa3IMYHBIX TeorpapuuecKux 1
IITUPOTaX.
5 I'ognuynoe aBmxenne CoiHIA. 1
OKJIHITHKA.
6 HBuwxenne u  (aser  JlyHBI. WWw.astrosurf.com
1 www.virtualskysoft.de
3armenus ComHua u JIyHbL. https://celestiaproject.net
7 Bpewms u kasieHnapsb. 1
8 Pa3BuTHe npeacraBneHuii o 1
CTPOCHUHU MHUpA.
9 Konduryparuu miaser. 1
CuHOOMYECKUI IEPUO.
10 3aKOHBI IBMKEHHUS IUIAHET 1
CoJHEYHOM CHCTEMBI.
11 Onpenenenue pacCTOSTHUN U
pa3zMepoB Tea B CotHEUHOM 1
CHCTEME.
12 [IpakTruueckas paboTa ¢ MjIaHOM 1
CoIHEeUHOM CUCTEMBI.
13 OTKpBITHE U IPUMECHECHHE 3aKOHA 1
BCEMHPHOTO TATOTCHHUSI.
14 JIBM>KEHUE UCKYCCTBEHHBIX
CITyTHUKOB, KOCMHYECKHUX all- WWW.astrosurf.com
N 1 www.virtualskysoft.de
napatos (KA) B Conmneunoi https://celestiaproject.net
CHCTEME.
15 ConHeuHast cucTeMa KaKk KOMILJIEKC
TEJ, UMEIOIIUX o0I1IIee 1
MIPOHUCXOKICHHUE.
16 3emiia v JIyHs — 1BOMHAS TIJIaHETA. 1
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http://www.astrosurf.com/
http://www.virtualskysoft.de/
https://celestiaproject.net/
http://www.astrosurf.com/
http://www.virtualskysoft.de/
https://celestiaproject.net/

17 JIBe rpynmsl iaHeT 1
18 [Ipupona miaHeT 3eMHON IPYIIIHI. 1
19 VYpoxk-guckyccus «llapHUKOBBIi 1
2 eKT — 1moIb3a I Bpea?y.
20 [11aHeThI-TUTAHTBI, UX CITyTHUKU U 1
KOJIBIIA.
21 Marnsbie Tena ConHEYHOM CUCTEMBI
(acTepouipl, KapIMKOBBIE TUTAHETHI 1
U KOMETHI).
22 Merteopsl, 00IUIbI, METCOPUTHI. 1
23 ComnHue, cocTaB U BHyTPEHHEE 1 i astrosurf.com
CTpOCHHE. - '
www.virtualskysoft.de
24 ConHeyHas aKTUBHOCTH U €€ 1 https://celestiaproject.net
BIIMSIHUE HA 3EMITIO.
25 dusndeckasi npupoja 3Be3/I. 1
26 [lepeMeHHbIE 1 HECTALIMOHAPHBIE 1
3BE3/IbI.
27 DBOJIIONNS 3BE31. 1
28 KoHntposnbHas paborta 1
29 Hamma I"amakTuka. 1
30 Hamra ["anaktuka. 1
31 Jlpyrue 3Be31HBIC CHCTEMBI — 1 vaV\\/lwW\jlsrttrSaSIus Ey‘;%g de
TQ/IAKTHKH. https://celestiaproject.net
32 Kocwmonorust Hauana XX B. 1
33 OCHOBBI COBPEMEHHOM 1
KOCMOJIOTHH.
34 VYpoxk-kondpepenuust « OTUHOKHU JTU

MbI BO BeceneHHOU?»
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