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IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma mo acTpOHOMHHM pa3pa0OTaHa Ha OCHOBE Y4eOHOW MPOTrpamMMbl IO
aCTPOHOMHUHU ISl 0O1Ie00pa3oBaTenbHbIX yupexaeHuil «Actponomusa 11 kmacey», E. K. Crpayr
2017 r. PabGouas mporpamMa IO acTPOHOMHHM OPHEHTHpPOBaHAa Ha HCIIOJIH30BaHHWE 0a30BOTO
yuebHuka Acrporomus 11 kinace, b.A. Boponnos-Benssimunos, EK Crpayr 2017r.

Ha ocnoBanuu tpeboBanuii ['ocynmapcTBeHHOro oOpazoBarenbHoro cranmapra 2017 r. B
coJiepskaHuU pabouel mporpamMma 1o aCTPOHOMHUM IPEAINOJaraeTcsl peaju30BaTh akTyalbHbIE B
HACTOSIILIEE  BpeMs  KOMIIETEHTHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIM,  J€ATEIbHOCTHBIN
MIO/IX0/1bl, KOTOPBIE ONPEEISAIOT 3a0auu 00yUeHus:

- [IproOperenue 3HaHUN U YMEHUH AJI UCTIONIb30BaHMsI B MPAKTUUECKOM EATENbHOCTH U
MMOBCETHEBHOM JKU3HU;

- OsnageHue crnocodamMu IO3HABATEIbHOM, HMH(POPMAIMOHHO-KOMMYHUKAaTUBHON H
pedaekCUBHON NeATEIbHOCTEH;

- OcBoeHue MO3HABATEIbHOW, WH(OPMALMOHHOW, KOMMYHHUKAaTHBHOM, pedieKCUBHOU
KOMIIETEHIIU .

KomneTeHTHOCTHBII MOAX0A OMNpeenseT CIeAylolue OCOOCHHOCTH NpPEeIbsIBICHUS
colepkaHus O00pa3oBaHHA: OHO TMPEJICTaBICHO B BUAE TpPeX TEMaTHUYECKUX OJIOKOB,
obOecneunBaromux (GpopmMupoBaHue KoMIereHuil. B mepBom O0ke mpencTaBieHbl JUIaKTUYECKUE
€IMHHUILIBI, 00ECIIeUrBalOIIe COBEPIICHCTBOBAHNE HABBIKOB HAy4yHOTO Mo3HaHusi. Bo BTopoM —
JTUIAKTUYECKUE EIUHUIIBI, KOTOpbIE COJEpXaT CBEACHUS MO Teopuu(U3MKu. DTO COoAepKaHUE
oOyueHust sBisgeTcs 0a30il A pa3BUTHUS MO3HABATENbHOM KOMIETEHLMH yyamuxcsi. B Tperbem
OJIOKEe MpeCTaBICHbl IUIAKTUYECKUE E€IUHMIBI, OTPAXKAIOIIUE MCTOPHIO DPa3BUTUA (UBUKUU
obOecrieunBaroIue pa3BUTHE Y4eOHO-TIO3HABATEILHON HPEPICKCMBHONW KOMIETEHIIMU. Takum
o0pa3oM, KaJeHAapHO-TEMAaTUYECKOE IUIAHMPOBAHUE O00ECIeunBaeT B3aMMOCBS3aHHOE PAa3BUTHE U
COBEpPILIEHCTBOBAHUE KIIFOYEBBIX, OOIIENPEIMETHBIX U IPEIMETHBIX KOMIIETECHIIUH.

JInyHoCTHAs1 opHMeHTanusi 00pa30BATENBHONO IPOLIECCAa  BBISBIAET IPUOPUTET
BOCIMTATENbHBIX M pPa3BUBAIOLINX Lienel 00yueHHss. COCOOHOCTh yJalIuXcsi MOHUMATh MPUUMHBI
U JIOTMKY pa3BUTHS (DU3HYECKUXIIPOLIECCOB OTKPBHIBAET BO3MOXKHOCTb JUIl OCMBICIEHHOTO
BOCIPUATHSL ~ BCEr0  pa3HOOOpa3us  MUPOBO33PEHUYECKHUX,  COLIMOKYJIBTYPHBIX  CHCTEM,
CYIIECTBYIOIMX B COBpeMEHHOM Mmupe. Cucrema ydyeOHbBIX 3aHATHI IpHU3BaHA CIIOCOOCTBOBATH
Pa3sBUTHIO JIMYHOCTHOM CaMOMJIEHTU(UKALMK, TyMaHUTAPHOM KyJbTYPbl IIKOJBHUKOB, HX
IPUOOLIEHUI0O K COBPEMEHHOM (U3MYEeCKOM Hayke M TEeXHHMKE, YCWICHHIO MOTHUBAaLMM K
COLIMAIBHOMY IIO3HAHMIO W  TBOPYECTBY, BOCIUTaHMIO JUYHOCTHO M OOILIECTBEHHO
BOCTPEOOBaHHBIX KaUeCTB, B TOM YHCJI€ I'PaXIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JlesiTeIbHOCTHBII MOAX0J OTpakaeT CTPATErui0 COBPEMEHHOW 0O0pa3oBaTeNbHON
MOJIMTUKH: HEOOXOJUMOCTb BOCIMTAHUS 4YellOBeKa M TpakJaHWHA, HMHTEIPUPOBAHHOIO B
COBPEMEHHOE €My OOLIEeCTBO, HALIEJIEHHOTO Ha COBEpPLICHCTBOBaHME 3TOro ooduiectsa. Cucrema
YPOKOB COPUEHTHPOBAHA HE CTOJBKO Ha Mepeaayy «rOTOBBIX 3HaHUI», CKOJIBKO Ha (hOpMUpOBaHUE
aKTMBHOM JIMYHOCTH, MOTHMBHPOBAaHHOM K caM000pa3oBaHUIO, OOJIAJAIOLIE 10CTaTOUYHBIMU
HaBBIKAMU U MICUXOJIOTMUYECKUMH YCTAaHOBKAMH K CaMOCTOSTEIbHOMY IOHUCKY, OTOOpPY, aHaIM3y U
UCTOJb30BAHUIO MHPOPMALUU. DTO MOMOXET BBIYCKHUKY aJaNTHPOBAThCcs B MUpE, Ilie 00beM
uHbOpMalMK PACTET B T'€OMETPUYECKOM Iporpeccuu, rje coluaibHas W MNpoQecCHOHaNbHas
YCIIENTHOCTh HAIPSIMYIO 3aBUCAT OT MO3UTUBHOIO OTHOLIEHUS K HOBALMSAM, CaMOCTOSATEIbHOCTH
MBIIIJIEHUS] U MHULHAATUBHOCTH, OT TOTOBHOCTU MPOSBIATh TBOPYECKMM NMOAXOX K JEJy, UCKATh
HECTaHJAPTHBIE  CIIOCOOBI  pemlleHuss NpoOieM, OT TOTOBHOCTH K  KOHCTPYKTUBHOMY
B3aUMO/IEHCTBUIO C JIFOJbMHU.

B cooTBeTcTBUU € 3THM peanusyercs MoAu(pUIMpoBaHHas nporpamMma «ActpoHomus 11
kiace», b.A. Boponnos-Benssmunos, E.K. CtpayT, B 06beme 35 yacos.

OcHOBOI 1enenosaranus ABISETCs OOHOBJIIEHHE TpPeOOBaHMI K YPOBHIO IMOJIOTOBKH
BBIITYCKHUKOB,  OTpa)kalolllee  BaXXHEHMIIYI0  OCOOEHHOCTh  MNENAarormyeckoid  KOHUEMIUU



roCy/lapCTBEHHOI'O CTaHJapTa— IEpeEXo] OT CYMMBbI «IIPEAMETHBIX pE3yJIbTaToB» (TO €CThb
00pa30oBaTeNbHBIX PE3YIbTATOB, JIOCTUTAEMBIX B paMKax OTIEIBHBIX YYEOHBIX MPEIMETOB) K
MEXIIPEIMETHBIM M HWHTETPATHUBHBIM pe3yibTaTaM. Takue pe3yiabTaThl MNPEICTaBISIOT COOOM
0000I1IeHHBIE CTIOCOOBI IESTEILHOCTH, KOTOPBIE OTPAXAIOT CIeUn(UKY HE OTIEIBHBIX MIPEIMETOB,
a CTymneHeu o0rmiero oopazoBanus. B rocynapcTBeHHOM cTaHIapTe OHU 3a)UKCHPOBAHBI Kak 00Ire
yueOHbIE yMEHUS, HAaBBIKM W CIIOCOOBI YEIIOBEYECKOW  JIESATETBHOCTH, YTO MPEAIoaraet
TIOBBIIIICHHOE BHUMAHUE K Pa3BUTHUIO MEXKIIPEIMETHBIX CBSI3€H Kypca (U3HUKHU.

Junaktuueckass Mojenb OOydyeHUss U IEeJaroruyeckue CpejcTBa OTpa)aroT
MOJIEpPHU3ALMI0O OCHOB Y4eOHOIO Mpoliecca, UX NEPEOPUEHTALMI0 Ha JIOCTHKEHHE KOHKPETHBIX
pe3yiabTaToB B BUAE C(HPOPMUPOBAHHBIX YMEHUH M HABBIKOB yJalIuXcs, 0OOOIIEHHBIX CIIOCOOOB
nestenpHOCTH. Ocoboe BHMMaHUE ylenseTcs IO03HaBaTeNIbHOM aKTUBHOCTHU Yy4alluxcs, WX
MOTHUBHPOBAHHOCTH K CaMOCTOSITEJIbHOW yueOHOU paboTe. DTO mpeanoaraetr Bce 0ojiee MIMPOKOoe
WCIIOJIb30BAHUE HETPATUIIMOHHBIX (OPM YpOKOB, B TOM UHCIE METOJAUKUA JIEJIOBBIX WL,
MpOOJIEMHBIX JUCKYCCUM, TO3TATHOTO (POPMHUPOBAHUS YMEHUS pelaTh 3a4a4u.

Ha ctynenu nosiHoi, cpeHei MIKOJIbI 3a7jaui yUeOHBIX 3aHATUH (B CXeMe — IUIaHUPYEMBIi
pe3ynbTaT) OIpeAeieHbl KaK 3aKpeluieHue YMEHUH pa3/ensiTh MpOIeCChl Ha 3Tallbl, 3BEHBS,
BBIJCIATh XapaKTepHbIE MPUYUHHO-CIEACTBEHHbIE CBS3HM, OIPENENATh CTPYKTYpy OOBEKTa
MMO3HAHMS, 3HaYNMBbIe (DYHKIIMOHATBHBIE CBSI3U M OTHOIICHUST MEX/Ty YacCTsIMU II€JIOTO, CPAaBHHUBATh,
COTOCTaBJIATh, KIACCU(PUIUPOBATh, PAHXKUPOBATh OOBEKTHl IO OJHOMY WM HECKOJIbKUM
MPEAJIOKEHHBIM  OCHOBAaHUSAM, KpuTepusM. [IpuHIUNUANpHOE 3HAYEHWE B paMKax Kypca
nproOpeTaeT yMeHue pa3nndarh (PakTbl, MHEHHUS, JOKA3aTebCTBA, TUIIOTE3bl, AaKCHOMBI.

Cucrema 3aaHuii Mpu3BaHa 0OECIEUUTh TECHYIO B3aMMOCBSA3b PA3IMYHBIX CIOCOOOB U
dbopM yueOHOUM MAEATEeTBbHOCTU: MHCIOJIb30BAHME PA3IUYHBIX aJTOPUTMOB YCBOECHMSI 3HAHUN U
YMEHUH TPHU COXPAaHEHUHM E€IUHOW COJEpKAaTEIbHOW OCHOBBI Kypca, BHEAPEHHE TPYIIIOBBIX
METO0/I0B pabOThI, TBOPUECKUX 3aJaHUI, B TOM YUCIIE METOJUKU HUCCIE0BATEIBCKUX MPOCKTOB.

Crnenndukoir yd4eOHOM MPOEKTHO-MCCIIEIOBATEIBCKON JACSITCIIBHOCTA  SIBISIETCS €€
HampaBJICHHOCTh ~Ha  pPa3BUTHE JIMYHOCTH, M Ha TOJy4eHHEe OOBEKTUBHO  HOBOTO
HCCIIEIOBATENIbCKOTO pe3ysbTaTa.

Heab y4eOHO-MCCIIENO0BATEIBCKON JAeATEJbHOCTH — TIPHOOPETCHHE YyJaIlMMUCS
M03HABATEIbHO-UCCIIEAOBATEILCKOM ~ KOMIETEHTHOCTH,  MPOSBISIONICCS B OBJAJICHUU
YHHUBEpPCAJbHBIMU CIIOCOOAMU OCBOCHHUS JIEHCTBUTEIBHOCTH, B PAa3BUTHH CIOCOOHOCTH K
UCCIIEIOBATEIbCKOMY  MBIIJICHUIO, B AaKTHBHM3AlMM JIMYHOCTHOM TMO3WILMU Ydallerocs B
00pa3oBaTeIbHOM MpoIIecce.

MoaynbHbII TPUHIUT TO3BOJISIET HE TOJIBKO YKPYHHHUTH CMBICIOBBIE OJIOKU COJIEpKaHus,
HO U TPEOJ0JETh TPATUIMOHHYIO JIOTUKY M3y4eHHUS Marepualia — OT €IWHUYHOIO K OOIIeMy u
BceoOmeMy, oT (akToB K IpolieccaM M 3aKOHOMEPHOCTSAM. B ycloBUSIX MOAYABHOTO MOAXO0a
BO3MOXKHA COBEPILIEHHO MHAsl cXeMa H3y4eHHs] (U3NYECKUX MPOIECCOB «BceoOllee — olriee—
EAUHUYHOEY.

AKIIEHTUPOBAaHHOE BHHUMaHHE K NPOAYKTUBHBIM (opMaM ydeOHOUl AedaTeIbHOCTH
MpeNnoiaraeT akTyalu3aluio HH(POPMAIMOHHONW KOMIIETEHTHOCTH Yydaluxcs: (HOpMHUpPOBaHHE
MPOCTEHIINX HABBIKOB pabOThl ¢ HCTOYHUKAMHU, (KapTOrpauyecKuMu M XPOHOJIOTHUECKHUMHU)
MaTepuanamMu. B TpeOGoBaHUSAX K BBITYCKHMKAM CTapIleid IIKOJIbI KII0YEeBOE 3HAUYCHUE MPHUIAETCS
KOMITJIEKCHBIM YMEHUSIM TI0 TIOWCKY U aHAIM3y WH(OPMAIINY, TTPEJICTABICHHON B Pa3HBIX 3HAKOBBIX
cucTeMax (TeKcT, Tabmuia, cxema, ayIMOBU3YalIbHBIN PST), UCIOJE30BAHUIO METOIOB AIIEKTPOHHOM
00pabOTKH IPU MOKUCKE U CUCTEMATH3AIMN UH(POPMAIIHH.

Crenuduka nene u colepkaHus H3Iy4EHHUS AaCTPOHOMHUU Ha MPO(GUILHOM YpOBHE
CYIIIECTBEHHO MOBHIIIAET TPEOOBAHUS K PeIIEKCUBHON JIEATENHHOCTH yJalluXCs: K 0OBEKTUBHOMY
OIICHUBAHHUIO CBOMX YUEOHBIX MOCTHKCHH, MOBEACHUS, YEePT CBOCH JIMYHOCTH, CIOCOOHOCTH U
TOTOBHOCTH YYUTBHIBATh MHEHHUS JPYTUX JIOJEH TpPH OMPENeIeHUH COOCTBEHHOW MO3UIIUU U
caMoOIIeHKe, TOHUMATh IIEHHOCTh 00pa30BaHUS KaK CPEJCTBA Pa3BUTHS KYIbTYPhl THUYHOCTH.



Jlns uHbOPMAIIMOHHO-KOMITBIOTEPHOM MOICPKKH y4eOHOTO Tpoliecca MpeArnoaaraercs
HCIIOJIb30BAHUC IIPOIrPpaMMHO-TICAArOTUYCCKUX CPCACTB, PCAIM3yCMbIX C IMOMOLIBIO KOMIILIOTECpaA
(Ha 6a3e kaOMHETa MEIUATIPOTPAMM C HHTEPAKTHUBHOM JTOCKOM).

TpeGoBanus Kk ypoBHIO MOAroTOBKH yuamuxcs 11 kiaacca (6a30Bblil ypoBeHb)

JAOJI’KHBI 3HATD:

CMBICTT TIOHATHH: aKTUBHOCTh, AaCTEPOWJI, AacCTPOJIOTHUS, AaCTPOHOMHS, acTPOPHU3UKa,
atMocdepa, Oosma, BO3MYIICHHS, BOCXOJ CBETHJIA, BpalleHHEe HEOECHBIX Tel, BceneHHas,
BCOBIIIKA, [amakThka, TOPU3OHT, TpaHyJbl, 3aTMEHHE, BHUIbI 3BE3/, 30/IMaK, KaJeHIaphb,
KOCMOTOHHS, KOCMOJIOTHS, KOCMOHABTHMKa, KOCMOC, KOJbIla IUIAaHET, KOMEThI, KpaTep,
KyJIbMHUHAILIUSI, OCHOBHBIC TOYKH, JIMHUM M TUIOCKOCTH HeOecHO# cdepbl, MarHuTHas Oyps,
Meraranaktuka, METEOP, METEOPUT, METEOPHBIE TEIO, NOXKIb, MOTOK, Mieunsiii [IyTe, MOps u
Marepuku Ha JlyHe, HeOecHass MEeXaHHMKAa, BUJIUMOE M PEalbHOE JIB)KEHHE HEOECHBIX TeNl U MX
cucteM, obcepBaTropusi, opOuTa, MIIAHETa, MOJSIPHOE CUSIHUE, TPOTyOEepaHell, CKOTICHUE, CO3BE3TUs
Y UX KJIaccu(UKaIs, COTHEUHAsi KOPOHA, COJIHIIECTOsIHUE, cOCcTaB COJTHEYHOM CHCTEMBI, TEJIECKOTI,
TEPMHUHATOP, TyMaHHOCTb, (a3bl JIyHbI, QoTocdepHbie akensl, xpomochepa, depHas Ablpa,
DBOJIIOIHS, SKJIUNTHKA, SIPO;

omnpeneneHus (PU3NIECKUX BEIUYHH: aCTPOHOMHUYECKAs €IWHUIIA, adennii, OJeCK 3Be3Ibl,
BO3pacT HEOECHOTO Tela, Mapajulakc, MapceK, Mepuoj, Mepurennid, Gu3nIecKue XapakTepUCTHKU
MJIaHEeT W 3Be3], WX XHMHYECKHH COCTaB, 3BE37HAas BEJIWYWHA, DPAJUAHT, PAIUYC CBETHIIA,
KOCMHYECKHE PACCTOSHUS, CBETHMMOCTb, CBETOBOW TOJ, CXXaTW€ TIUIAHET, CHHOJIWYECKUU W
CUJICPUYECKHI TIEPHOJI, COJTHEYHAS aKTHBHOCTH, COJIHEYHAS MOCTOSIHHAS, CIIEKTP CBETAIIUXCS TEI
CoJTHEeYHOM CUCTEMEI;

CMBICT paboT U (hopmMyaupOBKY 3akoHOB: Apuctotens, [Itonemes, ["amunes, Konepuuxka,
bpyno, JlomonocoBa, I'epmiens, bpare, Kemnepa, HrroTtona, JleBepre, Amnmamca, [amnes,
benononbckoro, bpenuxuna, Ctpyse, ['epmmmpynra-Paccema, , Xa66ma, Jlomnepa, @puamana,
OUHIITEHHA;

HOJIKHBI YMeTh:

HCIO0JIb30BaTh KapTy 3BE€3AHOT0 HeOA IS HaXOXKICHUS KOOPIUHAT CBETUJIA;

BBIPaXKaTh PE3yJIbTaThl U3MEPEHU U PACUETOB B eIMHULIAX MexXIyHApOIHOM CUCTEMBI;

MPUBOJIUTh MPHUMEPHl TMPAKTUYECKOTO HCIOIb30BAHUS ACTPOHOMHUYECKUX 3HAHUH O
HEOECHBIX TeJaX U UX CUCTEMaX;

peuaTh 3a/1a4i Ha IPUMEHEHUE U3yYEHHBIX ACTPOHOMUYECKUX 3aKOHOB;

OCYILIECTBIISITH CAMOCTOSITENIbHBIN MOMCK HH(OPMALIMK €CTECTBEHHOHAYYHOTO COJIEP>KaHuU s
C MCIOJIb30BaHUEM Pa3IMYHbIX HCTOYHUKOB, €€ 00pabOTKy U Mpe/ICTaBIeHHE B pa3HbIX popMax;

BIAJECTh  KOMIETCHIMSAMH:  KOMMYHHKAaTHBHOW,  pe(IeKCHBHON,  JUYHOCTHOTO
CaMOpa3BUTHUS, [IEHHOCTHO-OPUEHTALIMOHHON, CMBUIOMOUCKOBON, M MPO(eCCHOHATBHO-TPYA0BOTO
BBIOODA.

Conepxanue Kypca

1. Beeoenue 6 acmponomuro (2 1)

[Ipenmer acTpoHOMHHM (YTO U3y4aeT aCTPOHOMHUS, POJIb HAOIIOACHUI B aCTPOHOMUH, CBSI3b
ACTPOHOMHUH C IPYTUMU HayKaMU, 3HaYCHHE aCTPOHOMHUH).

I1. [TpakTH4eckre 0CHOBBI aCTPOHOMUHU (6 1)

3Be3HOe HEOO (UTO Takoe CO3Be3/re, OCHOBHBIE cO3Be3/sl). MI3MeHeHne Buaa 3B€3JHOTO
Heba B TeueHue CyTok (HebecHas cdepa W ee BpallleHHWEe, TOPU3OHTaJbHAs CHCTeMa KOOpIMHAT,
M3MEHEHHE TOPU30HTAIBHBIX KOOPAUHAT, KYJIbMUHAIIMK CBeTHN). MI3MeHeHHne BUIa 3Be3JHOrO Heba
B TeueHHUe rojia (IKBaTOpuaibHasg CHCTEMa KOOPAWHAT, BUIUMOE roauyHoe aprwkeHue ConHIIa,
ronguyHoe nBmkeHne ConHia u BUA 3Be3nHOro Heba). CrocoOwl ompeneneHus reorpaguueckoi
mpoThl (Bbicota [lomroca mupa u reorpaduyueckas MIMPOTa MeCTa HAOMIOJIEHUS, CYTOYHOE
JBWKEHHUE 3BE3J] Ha PAa3HBIX ILIUPOTAX, CBSI3b MEXKIY CKIOHEHHEM, 3€HUTHBIM PACCTOSHHEM H
reorpaduueckoil muportoit). OCHOBBI M3MEpPEHHs] BPEMEHU (CBSI3b BpEMEHHU C reorpaduueckoi
JONITOTOM, CUCTEMBI CUeTa BPEMEHH, TIOHITHE O JIETOCYUCIICHUN).



17, Cmpoenue conneunoii cucmemst (1 4)

Bugumoe npikeHue miaHer (meTiaeoOpa3sHoe JBIKEHHUE IUIaHEeT, KOH(QUTypaluy IJIaHeT,
CHJIEpUYECKHEe M CHHOAMYECKHE INepHOJbl oOpalieHus IulaHeT). Pa3BuTue mpeacTaBiIeHU o
ConneyHoil cucreme (acTpOHOMHUSI B  JPEBHOCTH, TE€OLEHTPUUYECKHE CUCTEMBI  MMHpA,
reJINOLIEHTPUYECKasl CUCTEMAa MUpPA, CTAHOBJIEHHUE IE€IMOLEHTPUYECKOTO MHPOBO33PEHUS). 3aKOHBI
Kerutepa - 3akoHbl aBMWKeHHS HeOecHbIX Tenl (Tpu 3akoHa Kerutepa), o0oOmieHne M yTOYHEHHE
Herotonom 3akonoB Kermsepa (3akoH BCEMHPHOTO TSATOTEHHUSI, BO3MYIIEHUs, OTKpbITe HenTyHa,
3akoHbl Keriepa B ¢gopmynupoBke HproTona). Omnpenenenue paccrosuuii a0 ten CoaHEYHOM
CUCTEMbl U pa3MepoB HEOECHBIX Tel (ONpPENEeIEHUE pacCTOSHUM [0 mapajlakcaM CBETHII,
pasroIOKAMOHHBIA METO/, onpeienieHrne pa3mepoB Tesl COTHEUHOU CUCTEMB).

IV. Qusuueckas npupooa men corneunou cucmemot (6 u)

Cucrema "3emns - Jlyna" (ocHoBHbIe IBHXKeHHS 3eMiu, ¢popma 3emiH, JlyHa - CIyTHHK
3emuid, cojiHE4Hble M JyHHble 3atMmenusi). [lpupona Jlyns! (¢pusnueckue ycnosust Ha Jlyne,
MOBEPXHOCTh JIyHBI, JyHHBIE TOpOAbI). [lmaHeTsl 3eMHOUW Tpymmbl (00mIas XapaKTEPUCTHKA
atMocdepsl, MoBepxHOCTH). [ImaHeTbI-TuranTs! (00IIast XapakTepUCTUKa, 0COOEHHOCTH CTPOEHMS,
CIIyTHUKH, KOJIbIIa). ACTEpOUIbI 1 METEOPUTHI (3aKOHOMEPHOCTh B PACCTOSHUAX I1aHeT oT ConHIa
U TOSAC AacTepoOuJOB, JBHKEHUE AaCTEPOUIOB, (U3HUECKHE XapaKTEPUCTUKU aCTEPOUOB,
MeTeopuThl). KomeTsl U MeTeophl (OTKPHITHE KOMET, BHJ, CTPOCHHE, OPOUTHI, TPUPOJa KOMET,
METEOPHI U OOJIUIBI, METEOPHBIC TTOTOKH ).

V. Connye u 36e300t (5 u)

O6muue cenenust o ConHile (BUI B TEJIECKOI, BpallleHUE, pa3Mepbl, Macca, CBETUMOCTD,
teMrieparypa CoJIHIIa U COCTOSIHUE BelecTBa Ha HEM, XUMUYecKHil coctaB). CTpoeHue aTMochepsl
Comnna (ortocdepa, xpomocdepa, COIHEUHAs KOPOHA, COJIHEUHAs AaKTUBHOCTH). McTouHWKH
SHepruu U BHyTpeHHee cTpoeHue ConHma (MPOTOH - MPOTOHHBIM IUKJ, MOHATHE O MOJENIX
BHyTpeHHero cTpoenust Connua). ConHIE U JKM3Hb 3eMild (MEePCHEKTUBBI HCIOJIb30BaHUS
COJIHEYHOM DSHEpPruu, KOPOTKOBOJIHOBOE U3JIy4YEHHE, pPaJUOMU3IydYE€HHE, KOPIYCKYISIpPHOE
m3nydenne, npodnema "Comnne - 3emns"). Paccrossaue mo 3Be3s (ompeaeneHHe pacCTOSHUUN IO
TOJIMYHBIM TapajljlakcaM, BUIUMble M aOCONIOTHBIE 3Be3[HbIE BeNU4MHBI). lIpocTpaHcTBEeHHBIE
CKOPOCTH 3Be3]1 (COOCTBEHHBIE JBMKCHHS U TaHTCHIIMAIbHBIC CKOPOCTH 3Be31, 3pdekt Jlommepa u
ompejieNieHue Jy4eBBIX cKopocTed 3Be3n). dusmueckas mnpupoja 3Be3q (LBET, TeMIeparypa,
CHEKTPbl M XMMHYECKUH COCTaB, CBETUMOCTH, PAJMYChl, MacChl, CpeiHHUE IIOTHOCTH). CBs3b
Mexay GU3NYECKUMU XapaKTEepUCTUKAMU 3Be3]l (Iuarpamma "CreKTp-CBETUMOCTD'', COOTHOIICHHE
""Macca-CBETUMOCThB", BpallleHHE 3BE3J] PA3JIMYHBIX CIEKTPaIbHBIX KjaccoB). J[BOWHBIE 3Be3/bl
(ontuyeckue U pU3NYECKUE BOITHBIC 3BE3/IbI, ONPE/ICTICHHE MacC 3BE3/] U3 HAOIOICHUN TBOMHBIX
3Be3]l, HEBUJUMbIE CIYTHHKHU 3Be3/). Dusnueckue nepeMeHHbIe, HOBbIE U CBEPXHOBbBIC 3BE3JIbI
(uedennpl, npyrue puznuecKre NEPeMEHHbIE 3B€3/bl, HOBbIE U CBEPXHOBBIE).

VI. Cmpoenue u s6onoyus Bcenennoti (7 u)

Hama INanaktuka (cocTaB - 3Be3/Ibl U 3BE3[HBIC CKOILUICHUS, TYMAHHOCTH, MEK3BE3THBIN
ra3, KOCMMYECKHE JIyid W MarHUTHBIE TMOJIS; CTpoeHue ['anmakTuku, BpaileHue [anakThku H
JIBUKEHHE 3BE3]] B HEW; paauomsiydeHue). Jpyrue ranaktuku (OTKPBITHE JPYTUX TalakTHK,
oTpeJieNieHue pa3MepoB, PACCTOSTHUI U MAacC TaJlakTUK; MHOr00Opa3ue TajlakTUK, PaguoralakKTHKU
M aKTHBHOCThb SiAep TallakTUK, KBaszapbl). Meraranaktuka (CHUCTEMBbl TalakTHK |
KpylmHOMacIiTadHasi CTpykTypa BceneHHOM, pacmupeHue MeraranakTUKd, TUmoTe3a '"Topsueit
Bcenennoii", kocmonoruueckue wmoaenu Bceenennoit). IlpoucxoxaeHue W SBONIONUS 3BE3N
(Bo3pacT rajakTHK M 3B€3/, MPOUCXOXKICHHE M HBOJIOUMS 3Be3d). [IpoucxoxeHue IMIaHeT
(Bo3pact 3emnu u apyrux Ten COTHEUYHOW CHCTEMBI, OCHOBHBIE 3aKOHOMepHOCTH B CoJHEUHOM
CUCTEME, MEPBbIe KOCMOTOHMYECKHE THIIOTE3bl, COBPEMEHHbIE MPEICTABICHUS O MPOUCXO0KICHUN
wianet). JXKusHp U pazym Bo BcenenHoit (3Bomorusi BeceneHHOM U JKU3HB, MPOOIeMa BHE3EMHBIX
UBUIIH3AIUI ).



Conep:kanue yueOHOro MaTepuaJa:

Copep:xxanue y4eOHOro MmaTepuaJjia KoinnvectBo | KoamnuectBo
4acoB KOHTPOJbHBIX
pador

Brenenne 24 -
[IpakTHueckre OCHOBBI aCTPOHOMUU 64 -
Crpoenue ComHEUHON CHCTEMBI 74 1
[Ipupoa Ten CONMHEYHOM CUCTEMBI 64 -
Comuiie u 3Be3/bI S5y 1
Crtpoenue u 3Bororust Beenennoit 74 -
Peseps 2 -
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MeToanueckoe odecriedyeHue YIeOHOro mpoiecca.

Boponnos-BenbsmuHoB, b. A., Crpayr, E. K. Actponomus. 11 kiacc. YueOnuk. M.:
Hpoda, 2017.

Crpayr, E. K. Meroauueckoe mocobue k yaeOHNKY «ActpoHomusi. 11 kmaccey» aBTopoB b. A.
BoponnoBa-BenssmunoBa, E. K. Ctpayra. M.: [Ipoda, 2013.

Ilndposblie 00pa3oBaTebHbIE PECYPCHI.

IIporpaMMbI-IIaHETAPHUH.

CENTAURE (www.astrosurf.com).
VIRTUAL SKY (www.virtualskysoft.de), ALPHA.
Celestia (https://celestiaproject.net).

HNHTepHET-pecypcehl.

1.

2.

Stellarium — GecrutatHas mporpamma Jyisi IPOCMOTpPa 3BE3IHOTO HeOa, BUPTYaIbHbIN
IUTAHETApHH.

WorldWide Telescope — mporpamma, momMoraroias JJIIoOMTeIsIM aCTPOHOMUM HCCIIEI0BATh
Bcenennyro.




KaﬂeHIlapHO-TeMaTI/I‘IECKOG IJIAHUPOBAHHUE.

Actponomus. 11kiaace

Ne | Komu | [ara Tema ypoxka ®DopMBl, Hemounctpanuu u TCO OcHOBHOE cojiepKaHue
yp | 9ecTB METOIBI,
OK |0 CpencTBa
a | 4acos o0yueHus
BBenenue (2 u.)
1 1 04. | [Ipeamer acTpOHOMUH. Jlexnns, I'mo6yc 3emnu, Tabauis: Hcropus, 4to uzydaer, CBs3b ¢ IpYrUMU HayKaMH,
09 CrpykTypa v MacTaObl Oecena TEJIECKOIIBI, PAHOACTPOHOMHS, npodeccus acTpoHOMa, 3HAYCHHE JISI HAPOTHOTO
Bcenennon acTpo(u3NUECKrue METOIbI XO351CTBa,
HabmogaeHuit. CD- "MynsTuMenna
6u0IMOTEKA [0 ACTPOHOMUH"
2 1 11. HaOmronenus - ocHoBa Jlexnms, 3Be3nHas kapra, [1K3, Teneckor, AcTpoHOMHYECKHE HAOIIOACHHS M UX OCOOCHHOCTH.
09 actpoHomuu. Teneckomnsl | Oecena CD- "MynbsTuMenua 6unbauoteka | Termeckombl: BUIIbI, pa3peiaeMoCTh, yBEIMUEHUE,
o acTpoHomMuun" CBETOCHJIAa U X HaxXOXXJeHue. PaanoTenecKoInl.
OOGcepBaTopun.
IIpakTnyeckune ocCHOBbI acTpoHOMHUH (6 4.)
3 1 18. | Buaumbie 1BHKEHUS KomOunmp | 3Be3anas kaprta (atnac), [IK3H, HebGecnas chepa: oCHOBHBIE TOUKH, TUHUU U
09 CBETHJI KaK CIIEJICTBHE UX | OBaHHBIA | Mojenb HebecHoil cdeprl, CD- I0cKoCTH. ['opu3oHTaNbHAS CCTEMa KOOpIUHAT,
COOCTBEHHOTO JIBIKEHUS B "MynbpTUMeana 6ubaroTeKa mno KyJIbMUHALIMA, 3eHUTHOE paccTtosinue. CyrouHoe
MIPOCTPAHCTBE, BpalllCeHUS acTpoHOMHH" nBuxkeHue ceetui. [lepeBon rpagycHoO Mephl B
3emiu u e€ oOpareHus YacOBYIO M 00paTHO.
BOkpyr CoJiHIIa
4 1 25. 3Be3/1bI ¥ CO3BE3AUS KomOunup | 3Be3nnas kapta (atnac), [IK3H, DKBaTOpHUAJIbHBIE KOOPJAUHATHI U CBS3b C
09 HebecHble koopAMHATEI U | OBaHHBIM | MOJienb HeOecHo# cdepnl, CD- reorpaduueckuMu. CrocoObl onpeaeneHus
3BE3JIHBIC KapThl "MynbpTUMeana 6ubaroTeKa mno reorpaduueckoi MUPOThI, CyTOUHOE JABIKEHUE
acTpoHOMHH" CBETHWJI Ha Pa3HBIX MIUPOTaX, (POpMyIia BEICOTHI
(LIMPOTHI) U MPUMEHEHHUE B PEIICHUHU 3a]1a4.
5 1 02. T'oguunoe gBMKEHIE KomOunup | CD- "Mynbrumenua 6udnuoreka | ['omuunoe apuxenue 38e3a, CollHIIA: DKIUITHKA,
10 CoiHia. DKIUIITHKA. OBaHHBIN 10 acTpoHOMUM" TOYKH, 30J1MaKaJbHbIe co3Be3ausd. Padora nmo ITK3H:




HAXOKIACHHUC KOOPAWHAT CBCTUIT U O6paTHO.

6 09. | Awmxenue u ¢a3el Jlynsl. | KomOunup | Tabmuuer, CD- "Mynbsrumenna Jlyna — ciytHuk 3emiu. JBwxkeHue u ¢as3sl JIyHBI.
10 OBaHHBIH | OMOIMOTEKa 1o acTpoHOMUN"
7 16. | 3armenus ConHua u Kom6unup | Tabnuusr, CD- "MynsTumenua CoHeuHble U JTyHHbIE 3aTMEHUS.
10 JlyHBL OBaHHBIM | OMOIMOTEKa 1o acTpoHOMUN"
8 23. | Bpems u kaJieHIapb Komb6unup ComnHeuHnble CyTKH, cayx0a CoJHIIa ¥ TOYHOTO
10 OBaHHBIN BpeMeHH. BcemupHoe Bpemsi, CBS3b €
reorpauueckoi J0JroToi, cuctema cuera
BpeMeHHU. Mcuncnenue Bpemenu B PO.
JleToucunciienne, KaeHapb, CTAPBIM U HOBBIN
ctuib. Paz0op 3agau.
Crpoenue CosiHeYHOM cCTEMBbI 5S4
9 13. PazButue npencrabnenuii | Jlekuus, Tabmuer, CD- "MyneTuMeua Wcropus pa3BuTHs npeacTaBieHuit 00
11 0 CTPOEHUHU MHUpa Oecena OubIMoTEeKAa 1Mo acTpOHOMUN" OKPYKaIOIIeM MHUPE B IPEBHOCTH.
['eoneHTpHYecKas cucteMa Mupa ApUCTOTENS U
K.IItonemes. I'ennonenTpudeckas cucreMa MApa
H.Konepnuka. CTaHOBJIEHUE TE€IUOIEHTPU3MA:
bpyno, 'anuneit, Kemtep, HetotoH, JIoMoHOCOB 1
JIpyTHE.
10 20. | Kondurypamus nmnaner 1 | Komounnp | CD- "Mynprumenna 6ubdnmorexka | CoctaB CC (cBeneHHS O TelaX U XapaKTePHbBIS
11 YCIIOBUSI UX BUJIUMOCTH. OBaHHBIA | IO aCTPOHOMUU" 3akoHOMepHOCTH). [leTiieobpa3Hoe nBmKEHNE
Cunoauueckuit u 1aHeT u oobsicHenue. Kondurypanus, BUIb! 1ist
3BE3THBIN TEPUOIBI. BEPXHUX U HWKHUX IU1aHeT. Cuaepudeckue u
cuHoauyeckue nepuoanl. Pazdop 3anay.
11 27. 3akonsbl nBwkeHus ianer | Komounup | CD- "MynstuMenua 6mbnuoreka | M.Kemmep u ero 3akoHbl. 3a1au Ha HAXOKICHHUE
11 CoHeYHOM CUCTEMBI OBaHHBIA | 11O aCTPOHOMUU" SKCIEHTPUCUTETA, epures u anoresi. Paz6op 3amau
12 04. Omnpenenenue paccrosiuuit | KomOunup | CD- "Mynbrumenua 6ubnuoreka | Paccrostaue ot 3emiu 10 Comnia. CiocoOsl
12 U pa3MepoB Tel B OBaHHBIM | MO acTpOHOMUM" onpenenenus paccrosinuii B CC: 3-i 3akoH
ConneuHoii cucteme Kermnepa, napamiakTuueckui, paguoaoKalHOHHBIMN.
[Tapannakc, napayuiakTHYeCKOEe CMEIICHHUE.
Onpenenenue pa3mMepoB HeOecHBIX Tel. Pazbop
3a/aq
13 11. | ABwxkenue HeOecHbIX Tes1 | KomOunup | CD- "MynbTumenua Oubanoreka | 3aKOH BCEMHUPHOTO TATOTEHHMS, BOSMYILECHHS,
12 10J1 AEUCTBUEM CHUII OBaHHBIM | Mo acTpoHOMUH" oTKpbITHe HenTyHa. YTouHeHHEe 3aKOHOB




TATOTCHUA

W.Herotonom Onpeznenenne Macc HEOECHBIX TEIL.
Pa36op 3amau

14 18. [ToBTOopenue. Pemenne Pemenue @opMyJIbl B PEILICHUH 33/1a4.
12 3aj1a4 3a/1a4
15 25. | KontpossHas padora Ne 1 | Kontpons
12 «Ctpoenne CoJiHeUHON Hast
CHUCTEMBI» pabota
IIpupona tea cosiHeuHOl cuctembl (6 4.)
16 15 OO011ue xapakTepUCTUKU Kom6ununp | Tabnuusr, CD- "MynsTuMenmna [enenue miaHeT Ha rpymIIbL.
.01 | nmaner. ComHeuHast OBaHHBIK | OMOIMOTEKA 1Mo acTpoHOMUN"
CHUCTEMa KaK KOMILJIEKC
TeJl, IMEIOIINX 001Iee
MTPOUCXOKICHHE
17 22. Cucrema 3emis-JIyna KomOunmnp | CD- "Mynprumenna 6ubmmoreka | OcHOBHBIE ABroKeHHs 3emin. @opma 3emin,
01 OBaHHBIM | IO aCTPOHOMHHU" TpuaHryasuusi: Jpatocher, Heroton, Ctpyse.
Macca u miotaocts 3emun. Ctpoenue, atmocdepa,
XUMHUYECKUW COCTaB, MarHUTHOE noJie. JIyna —
cryTHUK 3emiu. COJIHEUHbIC U TYHHBIE 3aTMEHUS.
18 29. | Ilmanets 3emuHol rpynnel | KomOunnp [Tabmuier, CD- "Mynerumenna OcHOBHBIE 0COOEHHOCTH TUTAHET 36MHOU TPYIIIIHI.
01 OBaHHBIH  [OMONHMOTEKA IO aCTPOHOMHH" Cnyrauku Mapca CoctaB atmocdep, persed,
XPOHOJIOTHS OTKPBITHI 1 uccienoBanue KA.
19 05. [ImaneThI-TUra"ThI KomOunup | Tabmuier, CD- "Mynberumenna OcHOBHBIE OCOOEHHOCTH IUTaHEeT -ruranToB. CocTas
02 OBaHHBIH | OMONHMOTEKA IO aCTPOHOMHH " atMocep, CIIyTHUKH M KOJIbIIA, XPOHOJIOTHS
OTKpBITUI U uccieaoBanue KA.
20 12. | Janéxue miaHEThI. KomOunnp | Tabmuier, CD- "Mynberumenna 3aKOHOMEPHOCTD B YAAJICHHOCTH IIJIAHET OT
02 CIyTHUKH U KOJIbIIA OBaHHBIN OubIMOTEKA 10 ACTPOHOMUHN" CouHia. Actepouisl, nosca acCTepouIoB,
IJIaHEeT-TUTaHTOB duznyeckas XxapaKTepUCTUKA U UCCIIEIOBAaHUE
actepouioB KA. MeTteoputsl, BUIbI, KpaTephI (B
TOM 4ucie Ha 3eMiie), UX U3y4eHHE U 3HAYUMOCTb.
21 19. | Mansie Tena ComHeuHOM Kom6unup | Tabauusl, CD- "MynsTumenua Kowmertsl, ux oTkpbiTHE, OpOHTa, HccaenoBanus KA.
02 cuctembl. Ou3ndeckas OBaHHBIA | OMOIMOTEKA MO acTpOHOMUU" [Tpupoaa koMeT, cocTaB, KiaccU(pUKALINS

00yCIOBICHHOCTh
BaXKHEUIINX
0Cco0EHHOCTEN TeNn

@®.A.bpenuxuna. bonmasl. Meteopsl, METEOpHBIE
IIOTOKH, MIOPOKAaEMbIE KOMETAMH.




| Conneunoit cuctemsl

CoJuHue u 3Be371bl (5 4.)

22 26. | 3BE31BI — OCHOBHEIC KomOunup | Tabnuusr, CD- "MynsTumenuna CosHile - UICTOYHMK JKU3HU Ha 3eMJie, ero
02 0OBEKTHI BO BCEJICHHOM. OBaHHBIM | OMONMOTEKA MO ACTPOHOMHUH" 000>ecTBIIEHHE B IPeBHOCTH. Buj B Teneckor,
Counnue — Ommkaias Bpanienue. Pazmep, macca, CBETUMOCTh, COJTHEUHAs
3Be3/a nocrostHHas. Temneparypa, 3akon Credana-
bonbimana u Buna. Xumuueckuii cocras CoJHIa.
Pemenne 3a1a4 Ha UCTIOIb30BaHUE 3aKOHOB U
(hopMyITbl CBETUMOCTH.
23 05. | Paccrosinus 1o 3Be3. KomOunup | CD- "Mynetumenua Oubnnoreka | ['ogumuHblil mapamiake. EMUHUIB H3MepeHHs
03 XapaKkTepUCTUKH OBaHHBIA | ITO aCTPOHOMUH" paccTOsTHUSI: aCTPOHOMHUYECKAs eTMHHIIA, TTAPCEK,
W3ITYYEHUS 3BE3]T cBeToBO# rof. [lepBrie 1Ba MeTOIa OTIPEIEIICHUS
PACCTOSTHUM: TTapaJUTaKTHYECKH, uepe3 Oeck
3Be3/1. BuanMeie u aOCOTIOTHBIEC 3BE3/IHBIC
BEJTMYHHEI.
24 12. | Maccsr u pa3mepsl 3Be31. | KomOunmnp [CD- "Mynbrumenna Oubnuoreka  [Pa3nuyHble BUIIBI ABOHCTBEHHOCTH 3BE3I:
03 JIBoliHBIE 3BE3 B OBaHHBIH [0 aCTPOHOMHHU" onTH4eckas, pusudeckas, oTomeTpuueckas. Bup
(bu3uvecKu ABOMHBIX 3Be3M. OnpeneneHne Mace
MBOMHBIX 3B€3/1. HeBUIMMbBIE CITYTHUK
25 19. | [lepemeHHbIe U KomOunup | CD- "Mynberumenna oubnuoreka | [lepeMeHHbIe 3BE3/bI: IPABUIIHHBIC,
03 HEeCTallMOHApHbIE 3BE€3/Ibl | OBAHHBIM | MO acTpoHOMHUU" MOJIyNIpaBUiIbHbIC, HenpaBuibHbIE. Lledenap.
BcenbixuBaronye (HOBBIE) U B3phIBAIOIIHECS
(cBepxHoBbIe). [lynbcapsl (HelTpoHHBIE). CBSI3b C
Maccou
26 02. | IloBTOpUTENHHO — KomOunup | TabGnuirsl: 3B€3/61, KapTa ®DopmyIbl B pelIeHUH 3a]1a4.
04 00001IaroNIHi 10 TEME OBaHHBIN 3Be31HOro Heba, CD-
«CoJHIIE U 3BE€3BD» "MynbpTUMeana 6ubaroTeKa mno
acTpoHOMUHM"
Crpoenne u 3Boawouus Bceesennoi (7 4.)
27 09. | CocraB u cTpyKTYypa Jlexuus, Tabmuuel, CD- "Mynbstumenna Mueunsiii myts. CocTaB ['anakTuku: 38e315bl,
04 INanaxtuku. 3BE31HBIE Oecena 6ubsmoTeKa 1o acTpoOHOMHUH" CKOIUICHMSI U UX BHUJIBL.
CKOTUICHUS.
28 16. Mex3BE3IHBIN a3 U KomOunup | Tabnuuer, CD- "MynpTumenua CocraB 'anakTUKU: TYMAHHOCTH U UX BUJBL, JTYUH,




04 nbUIb. Bpamenue OBaHHBIM | OMOIMOTEKA IO aCTPOHOMHH" 10Ji4, Ta3 U nplib. CTpoeHue U BpalleHue
TATAKTUK lNanaktuku. JIBmwkenue 38e3q u ConHIa.
Pagnonsnydyenue ["anaktuky.
29 23. | Apyrue rajakTuku ¥ UX Kom6unup | Tabnuusr, CD- "MynsTumenuna OTKpbITHE TaTAaKTHK U UX MHOTOOOpasue.
04 OCHOBHbIE OBaHHBIK | OMOIMOTEKA 1O acTpoHOMUN" Knaccuduxanus no 9.Xa0661. Kazapsl.
XapaKTEPUCTHKHU. Omnpenenenre pa3sMepoB, PaCCTOSTHUM U Macc
AXTUBHOCTb Si7Iep rajaKkTUK
ranakTuk. KBasapsl
30 30. | KpymHomacmtabHast Kom6unaup | CD- "Mynprumenua 6ubnmmoreka | CKOIUICHUE ralakTHK: KpaTHAs, MeCTHas,
04 CcTpykTypa Bcenennoit. OBAHHBII 1o acTpoHOMUU" CKOIUIEHUS, CBEPXCKOIUIEHU. MeTarajlakTuka u ee
KpacHoe cmemenue. CTpyKTypa. 3akoH Xab0mna. HectanonapHoCTb.
Pacmupenue Beenennoi I'mnoTesa «ropsiueit BecenenHoi», penmmKTOBO
n3nydyenne. Kocmounorus. Teopus A.A.@punmana n
A.DitamreitHa. CkpeiTas macca. Permenue 3a1a4a
31 07. [ToBTOpeHnue. Pemenune Pemrenne Cwmbicn noHsATHH OCHOBBI COBPEMEHHOMN
05 3a11a4 3a1a4 KOCMOJIOTUH
32 14. | KontponsHas padota Ne2 | KoHTposib
05 «[Inanersr. ConHue u Hast
3BE31bl. [ alakTHK paboTta
33 21. CtpoeHue 1 BOJIIOIHS Jlexuws, CD- "MynsTuMenua 6ubmuoTeka | AcTpoHOMHUYecKas kapTuHa Mupa. [IpoOiaemsr
05 Bcenennoi kak Oecena 1o acTpoHomMun" BHe3eMHOM nuBwimsanmy. Hamm nocnanusa. HJIO u
nposiBiieHue (HU3NYECKUX All.
3aKOHOMEPHOCTEM
MaTepHaIbHOTO MHpA.
Kuznb 1 pazym BO
Bceenennon
34 27. Hrtorosoe noBropeHue Coct CD- "MynbsTumeaua 6udamnorexa
28. aBJICHHE 0 aCTPOHOMHH.
35 05 KpPOCCBOP]I
OB;
MIPE3EHTAIl
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