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MNOACHUTEJIBHASA 3AIIUCKA
Pabouast nporpamMmMa cocTaBiieHa Ha OCHOBE:

e ®depgepanbHOrO TOCYJAPCTBEHHOIO 00pPa30BATEIBHOIO CTaHJAPTa OCHOBHOTO OOIIEro 00-
pa3oBaHUs, YTBEPXKACHHOTO TpHKa3oM MuHHcTepcTBa oOpa3oBaHuwsi U Hayku PO
ot 31.05.2021 N 287,

® OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO oOmero ooOpaszoBanuss MIBOY
«PBHJIN Nely,

e yueOHoro iana MBOY «I'umuazus Nedy,

e PabGouas nporpamma k YMK b. A. Boponnosa-BenssimunoBa, E. K. Ctpayra : yueOHO-
metoaudeckoe nmocodue /E. K. Ctpayr. — M.: [Ipoda, 2017. YueOuuk «Actponomus. ba-
30BBIM ypoBeHb. 11 Kiacc» aBTOpPOB b. A. Boponuosa-BenbsimunoBa, E. K. Ctpayta
MPOIIeI YKCIEPTU3y, BKItoueH B DenepanbHblil epeueHb U 00eCTieunBaeT OCBOSHUE 00-
pa3oBaTeNbHOI MpOrpamMMbl CpeHero oo1ero oopa3oBaHusl.

[To xanengapuomy yaeoHOMY Tpaduky Ha 2023/2024 yuebnsrii rox s 11 kinacca uzyueHue
acTpoHoMuu oTBoAMTCs 1 yac B Hepemo (34 yaca 3a roj)

OBIIME LHEJ/AU U 3AJAUYN
AcTpoHOMHS B POCCUHCKOH IIKOJIE BCET/Ia paccMaTpUBalach Kak Kypc, KOTOPBIi, 3aBepias (hu-

3UKO-MaTeMaTH4eCKOe 00pa30BaHUE BBHIMTYCKHUKOB CPEIHEH IIKOJbI, 3HAKOMUT HX C COBPEMEH-
HBIMH TIPEJICTABIICHUSMHU O CTPOSHUH U IBOJIIOIIMK BcelleHHOH 1 crmocoOCTBYeT (POPMUPOBAHUIO
HAay4YHOT'O MUPOBO33peHUs. B HacTosee BpeMsi BaAXXHEHIIMMHU 33/1a4aMi aCTPOHOMUU SIBIISIFOTCS
(dbopMUpOBaHUE TPEJCTABICHUH O SIUHCTBE (PU3NICCKUX 3aKOHOB, JCHCTBYIOIUX Ha 3eMIIe U B
OesrpannvHol BcesneHHOM, 0 HENmpephIBHO MPOMCXOMASIICH SBOJIIONMUA HAIICH IUIAHETHI, BCEX
KOCMHUYECKHUX T€J M UX CUCTEM, a TaKxke caMoil BeceneHHoil.

eau u 3agaun:

® 0CO3HaHWE NPUHIUNHUAIBHON pOJM aCTPOHOMHUHM B MO3HAHUU (YHAAMEHTAIbHBIX 3aKOHOB
OpUpOBl U HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MUPA;

® [proOpeTeHne 3HaHUH 0 PU3NYEeCKON MpUPOJIe HEOECHBIX TNl U CUCTEM, CTPOEHUS U IBOJIIO-
K BeeneHHOM, MpoCcTpaHCTBEHHBIX U BpEMEHHBIX MaciiTtabax BceneHHoH, Hanbosee Bax-
HBIX aCTPOHOMUYECKUX OTKPBITUSX, ONPEAEIUBIINX PA3BUTHE HAYKH U TEXHUKH;

® OBJIQJICHUE YMEHUSIMHU OOBSACHATH BUIMMOE MOJIOKEHHUE U ABUKCHHE HEOECHBIX TeJ MPUHIH-
IaMH OIPE/IETICHUS] MECTOIIOJIOKEHUS U BPEMEHHU M0 ACTPOHOMHYECKUM OOBEKTaM, HaBbIKa-
MU TNPAKTUYECKOTO HCIIOJIB30BAHUSA KOMIBIOTEPHBIX INPWJIOKEHUN NI ONpPENEICHHUs BHIA
3BE3JHOT0 He0a B KOHKPETHOM IyHKTE JJIsl 33JaHHOT'O BPEMEHU;

® pa3BHUTHE TO3HABATENbHBIX MHTEPECOB, MHTEJUIEKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeHNs 3HaHUM 110 ACTPOHOMUU C UCIIOJIb30BAaHUEM Pa3IMUHbIX UCTOUYHUKOB
UH(POPMALIUU ¥ COBPEMEHHBIX HH(POPMAILIMOHHBIX TEXHOJIOTUH;

® 1ICII0JIb30BaHNE TPUOOPETEHHBIX 3HAHUN U YMEHUMN JUIsl pelIeHUs] MPAaKTUYECKUX 3a/1a4 TI0BCe-
JHEBHOM KU3HHU;

® (opmupoBaHUE HAYYHOIO MUPOBO33PEHUS;

® (opMupoBaHME HaBBIKOB HCIIOJIb30BAaHHUSI E€CTECTBEHHOHAYYHBIX M OCOOEHHO (DU3UKO-
MaTeMaTUYeCKUX 3HAHUM N1 OOBEKTUBHOTO aHajN3a yCTPOWCTBA OKPYXAIOIIEro Mupa Ha
pUMepe JOCTHKEHHUI COBPEMEHHOM acTpOo(PHU3UKH, aCTPOHOMHH U KOCMOHABTUKHU.

B mpouecce oOyueHust actpoHoMun oOecreunBaeTcs (HOpMHUpPOBAHHE Y IIKOJILHUKOB €cTe-

CTBEHHOHAy4YHON TPaMOTHOCTH, KPEAaTUBHOTO MBIIUIEHUS, I100aibHON KoMrereHIuu. Cxema
€CTEeCTBEHHOHAYyYHAsl TPAMOTHOCTh  (TOTPEOHOCTh — II€JTb — CTMO0CO0 — PE3yIbTaT) MO3BOJISIET
HamOoJIee OPraHWYHO pellaTh 3aJa4d YCTAaHOBIICHUS CBS3eH MeEXIy 00pa3oBaTCIILHBIM U JKU3-
HCHHBIM ITPOCTPAHCTBOM, 06p330BaTeHBHBIMI/I pe3yjabTaTaM, MOJTYYCHHBIMU PN U3YUCHUHN pa3-
JUYHBIX TPEIMETHBIX Oo0acTeidf, a Takke COOCTBEHHBIMH OOpA30BATEIBHBIMHU pPe3ylIbTaTaMu
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(3HaHUSAMU, YMEHHUSIMU, YHUBEPCATbHBIMHU YUCOHBIMU JACHCTBUSMHM U T. J.) M )KU3HEHHBIMH 33713~
gamu. Kpome Toro, cxema ecrecTBeHHOHay4Hasi TPAMOTHOCTh TIO3BOJISICT BBOJAHUTH B 00pa3oBa-
TENBHBII MPOIECC CUTYAIUH, TAIOIINE ONBIT NPUHSITHS MParMaTHYHBIX PEIICHNH Ha OCHOBE COO0-
CTBEHHBIX 00Pa30BaTENBHBIX PE3YJIbTATOB, HAYMHAS OT PEIICHHS OBITOBBIX BOIPOCOB M 3aKaH-
YHUBas PEUICHHEM O HAINpPAaBJICHUSIX IMPOJODKEHHS O0pa3oBaHUs, IMOCTPOCHUEM KaphepHBIX H
KU3HEHHBIX IJIaHOB. TakuMm 00pa3oM, MpeIMeTHbIE 337ayll B Kypce acTpOHOMHUHM B (hopmate
PISA no3Bossier (opMUpOBaTh Y 00yHaIOMIMXCS PeCypC NPAKTUYECKUX YMEHUH U OIbITa, HE0O-
XOIMMBIX Ul Pa3yMHOW OpraHM3allid COOCTBEHHOW XU3HH, CO3MAET YCJIOBUS Ui Pa3BUTHA
MHHUIMATUBHOCTH, U300pETaTeNbHOCTH, THOKOCTH MBIIIICHHS.

MecTo y4eOHOTr0 npeaMera B y4eOHOM IJIaHe

N3yyenune kypca paccuntano Ha 34 yaca. BaxHyro poib B OCBOCHHM Kypca UTPaOT IPOBOJIH-
MbI€ BO BHEYPOYHOE BpeMsi COOCTBEHHBIE HabmoAeHus ydammxcs. Crenupuka riaHupOBaHHUS
ATHX HAOIIOEHUH ONpeAensieTcs IByMs 00CTOsTeILCTBaMU. Bo-T1epBhIX, OHU (32 UCKITIOUECHHEM
HaoOmoieHuit CosHIla) AOJKHBI IPOBOJAUTHCS B BEUEPHEE UIIM HOUHOE BpeMsi. Bo-BTopbIX, 00b-
€KTBI, IPUPOJa KOTOPBIX M3y4YaeTcsi HA TOM WJIM WHOM YpPOKE, MOTYT OBITH B 3TO BpeMsl HEJO-
cTynHbl ais HaOmroneHuid. [Ipu muaHupoBaHWM HAOIOAEHHH 3TUX OOBEKTOB, B OCOOCHHOCTH
IUIAaHET, HEOOXOIMMO YUUTHIBATh YCIOBHS UX BUIAUMOCTH.

COJEPKXAHUE KYPCA
AcTpoHOMHUS, €€ 3HAYEHHE H CBA3b € IPYTUMHU HAYKaMU.

AcTpoHOMUS, €€ CBs3b ¢ ApyrMMu Haykamu. CTpykTypa u MaciutaObl Beenennoit. OcoGeHHOCTH
ACTPOHOMHYECKUX METOAOB HCCieNoBaHus. Teneckonsl U paanoTeneckonsl. BeceBonHoBas act-
POHOMUS.

IIpakT4YeckHe 0OCHOBBI ACTPOHOMMHU.

3Be3/1bl U CO3BE3/Ms. 3BE3AHbIE KapThl, TJ00YChl U aTiackl. BuanMoe JBMkeHUE 3BE3]] Ha pas-
JUYHBIX Teorpadguueckux muportax. KynbmuHanus cBetws. Bumumoe roaudHoe ABHIKEHHE
Connna. Oxmunrtuka. JIpwxkenue u ¢asbl JIynsl. 3armenus Connua u Jlynel. Bpems u kanen-
Jlaph.

Crtpoenue CoJIHEYHON CHCTEMBI.

Pa3Butue npencraBineHuit o ctpoeHun Mupa. ['eonentpuyeckas cucrema mupa. CTaHOBIEHHE
TeNIMOIeHTpUYeCcKol cuctemMbl Mupa. Kondurypanuu mianer u yciaoBust ux Bugumoctu. CuHo-
TUYECKUI U CHIepUYecKUid (3BEe3/IHBIN) epuoabl ooparieHus miaHer. 3akonsl Keruepa. Ompe-
JIeJIeHUEe paccTOsTHUKM U pa3mepoB Ten B ConHeyHoM cucreMe. ['Opu30HTaNbHBIA Mapajliakc.
JIBm>xkeHne HeOECHBIX TeN IMOJ ACUCTBUEM CHI TATOTeHHs. OmnpeneneHrne MacChl HEOSCHBIX Tel.
JIBr>KeHME MCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM U KOCMUYECKHUX anmnapaToB B COJIHEYHOU CHCTe-
Me.

IIpupoaa tea CostHEeYHOH CUCTEMBI.



ConHeyHasi cucTeMa Kak KOMIUIEKC Tel, UMEIOIIUX o0Iee mpoucxoxaeHue. 3emius u Jlyna —
nBoiiHas mia”eta. MccnenoBanusa JIyHsl kKOcMUYeCKUMH anmnapataMu. [IumoTtupyemble moaeThbl
Ha Jlyny. [Inanets! 3emHoi1 rpynmnsl. [Ipupoaa Mepkypus, Beneprsl u Mapca. [1naHeTbI-TUTaHTHI,
UX CIYTHUKH U KoJibla. Masbie Tena COTHEYHON CUCTEMBI: acTepOHIbI, MIJIaHEThI-KapJIUKH, KO-
METBI, METEOPOUIbI, METEOPBI, OOJIHIBI U METCOPUTHI.

CoJinne u 3Be315bl.

N3nyuenne u temneparypa Connna. CocraB u crpoenue Comnnua. UCTOUHHMK ero 3Hepruu. AT-
Mocdepa Connua. ConHeyHasi akTUBHOCTD U €€ BIMSIHUE Ha 3eMITI0. 3Be3/1bl — JAJIEKHE COJIHIIA.
["oguuHblil mapainake U paccTosiHUS 10 3Be31. CBETUMOCTbh, CIEKTp, LIBET U TeMIlepaTypa pas-
JIMYHBIX KJIacCcOB 3Be3[. J(narpaMMa «CHeKTp — CBETUMOCTB». Macchl U pa3mepsl 3Be31. Moje-
mu 3Be3l. [lepemenHbie 1 HecTarmoHapHbIe 3Be3/bl. Lledenapr — masku Beenennoit. DBomonmst
3B€3]] pa3JIMYHON MaCCBhI.

Crtpoenue u 38001 U BeesieHHOM.

Hama INanaktuka. Ee pazmepsl u cTpykrypa. JIBa Tuna nHacenenus ['amaktuku. Mex3Be3nHas
cpena: ra3 u neuib. CrnupanbHble pykaBa. Aapo [Namaktuku. Obnactu 3Be3q000pazoBanus. Bpa-
menne ["anmaktuku. [IpoGrnema «ckpbiToit» Macchl. PasHooOpaszue Mmupa ramaktuk. KBazapbl.
CKoIuleHHsI U CBEPXCKOIUICHUs raakTukK. OCHOBBI cOBpeMeHHOU kocMmonoruu. «KpacHoe cme-
nieHue» 1 3akoH Xabona. Hecranmonapnas Beenennas A. A. ®puamana. bonbiioii B3pbIB. Pe-
JIMKTOBOE H3Jy4Y€HHE. Y CKOpeHHue pacuupeHust Beenennoit. « TeMHast sHeprus» U aHTUTATOTe-
HUE.

7Ku3Hb u pa3ym Bo BeesieHHOM.

[Tpobnema cyiecTBOBaHUS KHU3HM BHE 3eMJIU. Y CIOBUS, HEOOXOANUMBIE Ul Pa3BUTHS KU3HU.
[Toucku xu3HM Ha maHerax ConHeuHo#l cuctembl. CIOXHBIE OPraHUYECKUE COEAMHEHUS B
kocMmoce. CoBpeMeHHbIE BO3MOKHOCTH KOCMOHABTUKH U PaIi0 - ACTPOHOMUHU IS CBSI3U C JApY-
TUMH IMBUIM3aUUAMU. [l1aHeTHbIe cUCTeMBI y Apyrux 3Be3/. UenoBedyecTBO 3asBISET O CBOEM
CYILLIECTBOBaHUH.

HJ'laHl/IpyeMl)Ie pe3yJbTaThl: JIUIYHOCTHBLIC, METAIIPECIMETHLIC U IIPEIMETHDBIC

JINYHOCTHBIMHM pe3yJIbTaTAMH OCBOCHMSI Kypca aCTPOHOMHH B CpeiHEN (IIOJIHOM) MIKOJIE SIB-
JSIFOTCSL:

- (dhopMHUpOBaHHE YMEHHUs YMPaBIATh CBOEW IO3HABATEIHHON NEATEIbHOCTHIO, OTBET-
CTBEHHOE OTHOIIEHHE K YUYEHUIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U caM0o00pa3oBa-
HUIO, @ TAK)K€ OCO3HAHHOMY MOCTPOCHHUIO WHIMBHUIYATHHOM 00pa30BaTEIbHON EATETFHOCTH Ha
OCHOBE YCTOMYMBBIX IT03HABATEIIbLHBIX NHTEPECOB;

- (dbopMupoBaHHE TTO3HABATENILHON 1 MH()OPMAIIMOHHON KYJIBTYpPHI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITENILHOM pa0OThl ¢ KHUTAMU U TEXHUUYECKUMHU CPEICTBAMU WH(POPMAITMOHHBIX TEXHO-
JIOTHI;

- (dhopmupoBaHre YOSKICHHOCTH B BO3MOXXHOCTH TTO3HAHHS 3aKOHOB TPHUPOJIBI U HX HC-
MOJIb30BaHUS Ha OJIar0 pa3BUTHSI YEIOBEYECKOM IMBUIU3AIINN;

- (hopMupoOBaHHE YMEHHUS HAXOJUTh aJ€KBAaTHBIC CIIOCOOBI MMOBEICHUS, B3aUMOICUCTBUS 1

COTPYAHHUYECTBA B Ipoliecce yueOHO U BHEYUeOHOW AEATENbHOCTH, MPOSBIATh YBAKUTEIBHOE
OTHOIIEHHE K MHEHUIO ONIMOHEHTa B X0J1€ 00CYKIEHUS CIIOPHBIX MTPOOJIEM HayKH.



Memanpeomemmnbie pe3ynbTaThl - HOPMUPOBAHNE YHUBEPCATIBHBIX yueOHbIX aAercTBuil (VY ).
MertanpeameTHble pe3ynbTaThl OCBOCHUS IPOrpaMMBbI ITPEIIOIararoT:

- HaXOJUTh MPOOJIEMY HCCIECIOBAHUS, CTABUTH BOIPOCHI, BBIIBUTATH TUIOTE3Y, Mpeia-
raTh aJbTEPHATHUBHBIC CIIOCOOBI PEIICHHs MPOOJIEMBbl U BHIOMpATh U3 HUX Hanbosee 3PHeKTUB-
HBIH, K1accu(uIUpoBaTh 0OBEKTHI UCCIICOBAHUS, CTPYKTYPUPOBATh U3ydaeMblii MaTepua, ap-
TYMEHTHPOBATH CBOIO MO3HIINIO, (POPMYITHPOBATH BHIBOJIBI U 3aKITFOUCHUS;

- aHAIM3UPOBATH HAOIIOAAEMBbIC SIBIICHUS U OOBSICHATH MPUYMHBI MX BOZHUKHOBEHUS;

- Ha MPAKTHKE MMOJIb30BAThCSI OCHOBHBIMU JIOTUYECKUMU

- InpuemMamMu, MCTOJaMHU Ha6J'II-OI[CHI/I$I, MOACIINPOBAHUSA, MBICJICHHOI'O SKCIIEPUMEHTA, IIPO-
THO3UPOBAHUA,
- BBIITOJHATD IMTO3HABATCIIBHBIC U ITPAKTUYCCKUC 3alaHNUA, B TOM YHUCJIC IIPOCKTHBIC,

- U3BJIEKaTh UH(GOPMAIMIO U3 PA3IMYHBIX UCTOYHUKOB (BKJIIOYAsl CPEJICTBA MACCOBOW WH-
(dopmanuy 1 UHTEPHET-PECYPChI) M KPUTHUECKHU €€ OLIEHUBATD;

- T'OTOBHUTH COO6H.[CHI/ISI " npe3CcHTaluu C UCIOJIb30BAHUCM MATCPHUAJIOB, IMOJIYYCHHBIX H3
I/IHTepHeTa " JPpYyrux HCTOUYHHUKOB.

Pezynamuenvie YY/I.

- HaXOJUTh MPOOJIEMYy HCCICIOBAHUS, CTABUTHh BOIPOCHI, BBIIBUTATH THUIIOTE3Y, IMpEsia-
raTh aJlbTEPHATHUBHBIC CIIOCOOBI PEIICHUs MPOOJIEMbl M BHIOMpATh W3 HUX HamOoiee 3(hpeKTrB-
HBIM.

Hoznaeamenvnvie YY/[:

- KJaccu(uuupoBaTh OOBEKTHI HCCIENI0BaHMS, CTPYKTYpUPOBaTh M3ydaeMblil MaTepuall,
(GbopMyIUPOBaTh BHIBOJIBI M 3aKJIIOUCHHS;

- Ha IPAKTUKE IMOJIb30BATHCA OCHOBHBIMH JIOTMYCCKUMU IIpUE€MaMu, MECTOJaMU Ha6JIIOI[€-
HUS1, MOJICIIMPOBAHUS, MBICJIEHHOT'O SKCIIEPUMEHTA, IPOTHO3UPOBAHUS;

- aHAJIM3UPOBATh HAOJIOaeMbIe SIBICHUS U OOBACHATH IPUUUHBI UX BO3HUKHOBEHMS,

- BBITIOJIHATH MI03HABATEIbHBIE U IPAKTUUECKUE 3aJaHUS;

- HU3BJICKATh I/IH(i)OpMaIH/IIO N3 PA3JIMYHbIX UCTOYHHUKOB (BKJ'IIO‘I&?I cpeacTBa MacCOBOM HH-
(dopmanuu 1 HHTEPHET-PECYPChl) M KPUTHUECKHU €€ OLIEHUBATb;

- TOTOBUTH COOOIIEHMS M MPE3CHTALUHU C MCIOJIb30BAaHHEM MaTepUaliOB, MOJTYYEHHBIX U3
WHTepHeTa ¥ IpyruX UCTOYHUKOB.

Kommynuxamuenwvie YY/I:

- apryMEeHTHPOBATh CBOIO MO3UIUIO.

[IpenmeTHble pe3yabTaThl U3YUCHUS aCTPOHOMHHU B Cpe/iHEH (TIOTHOMN) MIKOJIe MPEeICTaBICHBI B
cojiep)aHuu Kypca nmo teMaMm. O0ecrneyuTsh JOCTHKEHHUE TIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
OCHOBHOI 00pa30oBaTeNIbHON MPOTpPaMMBbl, CO3aTh OCHOBY JUISI CAMOCTOSITENIBHOTO YCIEIIHOTO
YCBOEHUSI 00YUYaIOIMMMHUCS HOBBIX 3HAHWUM, YMEHUM, BUIOB U CIIOCOOOB JEATEIBHOCTH JTOJDKEH
CHUCTEMHO-/ICSITEIbHOCTHBIM MOAX0A. B COOTBETCTBUU € 3TUM MOAXOAOM HMEHHO aKTUBHOCTH
00ydJaronuxcs MPU3HAECTCS OCHOBOW JIOCTHIKEHUS PA3BUBAIOININX II€JIeld 00pa3oBaHUs — 3HAHUSA
HE MepearnTcsi B TOTOBOM BHJIE, a JOOBIBAIOTCS YYalIUMHUCS B MpOIlecce MO3HABATEIBHOMN Jes-
TEITHLHOCTH.

OnHuM U3 TyTel MOBBIIICHHUS] MOTUBAIMU U dPPEKTUBHOCTH Y4eOHOUN NeSATEeTHbHOCTH B OCHOB-
HOM TIKOJIEC SIBISIETCS BKJIFOUCHHUE YUAIIUXCS B YUEOHO-UCCAe008AMENbCKYI0 U NPOEKMHYIO Oesl-
MelbHOCMb, KOTOPasi UMEET CIIEAYIOIINe 0COOCHHOCTH:

- [EJTN U 33J]a4l STUX BHUJIOB JICATEIHHOCTH YUAIIUXCS OMPEIEISIIOTCS KaK UX JIUYHOCT-
HBIMH MOTHBaMH, TaK U COIMAIBHBIMU. DTO O3HAYAET, YTO TaKas JESITEIBHOCTH JOJDKHA OBITh
HaIpaBlieHAa HE TOJHKO HA TOBBIIICHHE KOMIIETEHTHOCTH MOJPOCTKOB B MPEAMETHOW 001acTu
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OTIpe/ICNIEHHBIX YUeOHBIX JUCIUILINH, HE TOIHKO Ha Pa3BUTHE MX CIIOCOOHOCTEH, HO M HA CO3/Ia-
HUE TIPOIYKTa, UMEIOIIETO 3HAYUMOCTh JIJIS IPYTHX;

- y4eOHO-UCCIIeI0BATENbCKAs U MPOCKTHAsS JAEATENbHOCTD JO0JKHA OBITh OPraHU30BaHa
TaKUM 00pa3oM, YTOOB! ydalliecs CMOIJIM pean30BaTh CBOU MOTPEOHOCTH B OOLIEHUM CO 3Ha-
YUMBIMHU, peEepEeHTHBIMH TPYIIIIAMH OJHOKJIACCHUKOB, YUuTeeH u T. 1. CTposi pa3aIMyHOTrO po-
Jla OTHOILLEHUS B XOJ€ LICJICHAIIPABICHHOM, TOMCKOBOW, TBOPYECKON U NMPOJYKTUBHOM JIEATENb-
HOCTH, MOJPOCTKU OBJIA/IEBAIOT HOPMaMU B3aMMOOTHOLIEHUH C pa3HbIMM JIIOAbMH, YMEHUSIMU
HEPEeXOAUTh OT OJHOrO BUAA OOIIEHHs K APYroMy, IPUOOPETAIOT HaBbIKM MHIUBUAYAJILHON ca-
MOCTOSATEIBHOM paboThl U COTPYAHUYECTBA B KOJUIEKTUBE;

- opraHu3zanysi y4eOHO-UCCIIeI0BaTEIbCKUX U IMPOEKTHBIX PabOT MIKOJIBHUKOB o0ecre-
YMBAET COYETAHUE PA3IMUHBIX BUJOB MIO3HABATEIbHON NEATEIBHOCTU. B 3TUX BUJIaX I€ATENbHO-
CTH MOTYT OBITh BOCTPEOOBAHBI MPAKTHUUECKHU JII0ObIE CLIOCOOHOCTH MOAPOCTKOB, PEaN30BaHbI
JIMYHBIE IPUCTPACTHUS K TOMY WJIM UHOMY BUAY AEATEIbHOCTH.

IInanupyemble pe3y/ibTaTbl OCBOCHHA acTpoHoMHH B 11 kiaacce

B pesynbrare yueOHO-UCCIEAOBATEIHCKON U MTPOCKTHOMN NEATEeIHbHOCTH
Buinycknuk nonyuum npeocmaenenue:

0 GWIOCOPCKUX M METOI0JIOTUYECKUX OCHOBAHMSAX HAYYHOH JESITECIBHOCTH M HAYYHBIX METO-
JaX, IPUMEHSEMBIX B UCCIICIOBATEIILCKON U MIPOCKTHOU JCSATSIIHOCTH;

0 TaKHWX MOHSATHUSX, KaK KOHYENYusl, HAYUHAsL 2Unomesd, Memoo, IKCHepUMeHm, HA0eICHOCb
2unomesul, MoOeb, Memoo coopa u Memoo aHaiu3d OAHHbIX,

0 TOM, YeM OTJIMYAIOTCS UCCIICOBAHHUS B TYMaHUTAPHBIX O0JIACTAX OT MCCIICIOBAHUN B eCTe-
CTBCHHBIX HayKax;

00 MCTOpUU HAyKH; O HOBEHININX pa3padOTKax B 001aCTH HAYKU U TEXHOJIOTHIA,

0 TPaBWJIAX U 3aKOHAX, PETYJIHMPYIOIIUX OTHOILICHUS B HAyYHOU, U300PETATEIbCKON U HCCIIEI0-
BaTEJIbCKUX O0JIACTSAX ACSATCILHOCTH (IMTATEHTHOE MPaBO, 3allMTa aBTOPCKOTO IpaBa U T. II.); O
JICSATCIIBHOCTH OPraHu3alnii, COOOIIECTB 1

- CTPYKTYp, 3aUHTEPECOBAHHBIX B PE3yJbTaTaX HCCIEIOBAHHM M MPEAOCTABISIONIUX pPe-
CYpCBI I TIPOBEJCHUS WCCICAOBAHUN W pean3alii MPOeKTOB ((OHIBI, TOCYIapPCTBCHHBIE
CTPYKTYPBI, KpayA(QaHIUHTOBBIE CTPYKTYPHI U T. II.).

Boinycknuk cmoacem:

peliaTth 3a7a4d, HaXOMSAIIUECS Ha CThIKE HECKOJBKUX yUEOHBIX TUCIHUIUIUH (MEXIpeIMeTHbIC
3a/1a4n);

UCIIOJIb30BAaTh  OCHOBHOW  aNTOPUTM  WCCIEAOBAHWUS TIPU PEHICHHH CBOMX  y4eOHO-
MO3HAaBaTENIbHEIX 33144,

HCIIOJIb30BAaTh OCHOBHBIE MPUHIUIBI MPOEKTHON AESITENbHOCTU MPH PEIIEHUH CBOUX Y4eOHO-
MO3HABATEIIBHBIX 33/1a4 U 33]1a4, BOSHUKAIONINX B KYJbTYPHOW M COITUAIBHOMN KHU3HU; — UCIIOJb-
30BaTh AMEMEHTHl MAaTEMAaTHYECKOTO MOICTUPOBAHUS IIPU PEIICHUH HCCIEA0BATEIbCKUX 3a/1a4;
MCIIOJIb30BaTh AJIEMEHThl MAaTEMAaTHUECKOTO aHallh3a ISl MHTEPIpPETAlldd pe3yibTaToB, MOIY-
YEHHBIX B X0JI¢ Y4€OHO-UCCIIEI0BATETLCKONU PaOOTHI.

C Toukwu 3peHus (HOpPMHUPOBAHHS YHUBEPCATHHBIX YICOHBIX JCHCTBHI B X0JI¢ OCBOSHUS TIPHUHIIN-
OB Y4eOHO-HCCIIeI0BATENBCKOM U IPOSKTHOM IS TEIbHOCTH

Buvinycknuk nayuumces:

dbopMyTUpPOBaTh HAYYHYIO TUIIOTE3Y, CTABUTH IIEJIb B PAMKaX WCCIEIOBAHUS U MPOSKTUPOBAHUS,
UCXOs U3 KyJIbTYPHOI HOPMBI 1 cO00pa3ysiCh ¢ Mpe/iCTaBIeHUsIMU 00 00111eM oOiare;
BOCCTAaHABJIMBAaTb KOHTCKCTBI U IIYTH pa3BHUTHUA TOr0 WJINM WHOTO BHJA Hay‘-IHOI\/'I JACATCIIbHOCTH,
OTIpeieisisi MECTO CBOETO MCCIIEIOBAHUS WM MPOEKTA B 00ILEM KYJIbTYPHOM NPOCTPAHCTBE;
OTCJIeKUBAaTh U NPUHUMATh BO BHUMAaHHME TPEHAbl U TEHJEHIMU PA3BUTUS PA3IUYHBIX BUIOB
ACATCIIBHOCTH, B TOM YHCJIC HAYUYHBIX, YUUTBIBATH UX ITPU ITOCTAHOBKEC COOCTBEHHBIX uenef/'l;



OLICHUBATh PECYPChl, B TOM 4YHCII€ U HeMaTepUalbHbIE, TaKHe KaK BpeMs, HEOOXOAUMbIE AJIs
JOCTHKEHUS TIOCTaBICHHOH 11eJH;

HaXOAWUTh PA3JIMYHbIE UCTOUYHUKHU MATEPUAIbHBIX U HEMaTepHAIbHBIX PECYpCOB, MPEAOCTaBIs-
IOIIMX CPEICTBA JUIS MPOBEACHHS HCCICIOBAHUN M peau3alliy MMPOSKTOB B PA3IUYHBIX 00ia-
CTSIX JESTEIIbHOCTH YEJIOBEKa;

BCTYNAaTh B KOMMYHHUKALIUIO C IEPKATESIMU PA3IMUHBIX TUIIOB PECYpPCOB, TOYHO U OOBEKTUBHO
NPE3EHTYS CBOM MPOEKT WM BO3MOXKHBIE PE3YyJIbTAaThl MCCIEIOBAHUS, C LIENbIO OOecredeHus
MPOJYKTUBHOTO B3aMMOBBITOJHOI'O COTPYIHUYECTBA;

CaMOCTOSITENIbHO U COBMECTHO C JIPYTMMH aBTOpaMu pa3pabaThiBaThb CHUCTEMY IapaMeTpoB U
KPUTEPHEB OLIEHKU 3((HEKTUBHOCTH M MPOAYKTUBHOCTH pEaH3allMU MPOEKTa WIH HCCIIeI0Ba-
HUS Ha Ka)XJIOM 3Talle peajn3aluu U 1o 3aBepllieHUun padoThl;

aJIeKBaTHO OIICHUBATh PUCKU Peau3alliu MPOEKTa U MPOBEICHUS UCCIIECIOBAHUS U MPeIyCcMaT-
pUBATh MYTH MUHUMH3AIMH TUX PUCKOB;

aJIcKBaTHO OLIEHMBATh IOCIEACTBMS pEalM3alUd CBOETO NPOEKTa (M3MEHEHUs, KOTOpbIE OH
MOBJICYET B KU3HU JPYTUX JIFOJIeH, COOOLIECTB);

aJIeKBaTHO OIICHUBATh JajbHeWIlIee pa3BUTHE CBOEr0 MPOEKTa WM HUCCIEJOBAaHUS, BHUJIETh
BO3MO>KHBIE BapUaHThI IPUMEHEHHSI PE3YJIbTAaTOB.

TemaTnueckoe miianuposanme 11 kiacc acrpoHomus

KomnuectBo | B Tom uncre,
Paznen Tema

4acoB KOHTp. pad.
I ACTPOHOMMSI, €€ 3HAYEHHE U CBA3b C IPYTMMH HayKaMu 2
I [IpakTHueckre OCHOBBI acTpoHOMHUU. Bxian poccuii- 5

CKHX y‘léHBIX B Pa3BUTHUC HAYKHU — ACTPOHOMUS.




Ctpoenune CoTHEYHON CUCTEMBI.

Bxiag poCcCUUCKUX YYEHBIX U MHXKEHEPOB B UCCIEAO-
BaHNE KOCMUYECKOI0 MPOCTpaHCTBa ¢ NoMoIbio KA n
Il WC. 7

[Tpupona Tesn CoaHEUHOM CUCTEMBI.

BKJ’IaI[ COBCTCKHUX y‘léHI)IX B HCCJICAOBAaHHUEC W H3YUC-

v 8
Hue JIyHBI.
CouHLIEe U 3BE3/IBI.

v CosiHe4Hass aKTUBHOCTh W €€ BIMSHME Ha 3eMJI0 U 5
ouochepy.
Ctpoenue u »BojroNMs BeeneHnoii.

Vi Pa6otel ['.A. 'amoBa o npoucxoxaeHun BeeneHHO. 4

VII DKu3Hb u pasym Bo BeenenHoi 3

MexnyHapoaHOe cOTpyaHUYecTBO Poccun B ocBoeHUH
1 n3yueHuu KocMuueckoro nmpocTpaHcTaa.

YueOHO-MeTOAMUECKOE 00ecTeueHne

1. Boponuos-Benbsamunos b. A., Ctpayt E. K. «Actponomust. ba3osblit yposenb.11 kiace», M.
Hpoda, 2017

2. E.K.Crpayr Meroanueckoe nmocodue Kk yueOHUKy «ActpoHomus. ba3oBerii ypoBeHs.1 1
Kiace» aBTopoB b. A. Boponmnoa-Benbsmunosa, E. K. Ctpayrta, M. [Ipoda, 2018




KanengapHo-remaTu4eckoe NJiaHUPOBaHUE.

/3 JlaTa
Kon- Conepxanue ypo- Bun nesiteibHo-
Ne Tema B0 Ka CTH y4aIuXCst IIo o
n/n
yac wiaHy | ¢gakry
AcTpoHOMUSI, €€ 3HaYEHHE U CBA3b C IPYTMMH HayKaMmu (2 4)
1. | Yro usyuaer actpoHomus. E€ 3HaueHue u cBA3b € Apy- 1 | ActpoHomus, ee ITouck nmpumepos, | §1, 3.1 02.09
I'MMH HayKaMH. CBSI3b C JIpyTMMHU HOJTBEPHKIAIOLINX
HayKaMmu. Pa3BuTHe | MpakTHYECKYIO
aCTPOHOMHU OBLIO HaNpaBJICHHOCTh
BBI3BAHO MPAaKTU4e- | aCTPOHOMUH.
CKHUMH NOTpeOHO- beceoa, obcyacoe-
CTSIMH YEJIOBEKa, Hue, paboma c
Ha4yMHas ¢ TIIyOOKON | yueOHuKoMm.
JIPEBHOCTH. ACTpO-
HOMUSI, MaTeMaTHKa
u ¢pu3MKa pa3BHUBa-
JIMCh B TECHOM CBSI3U
JPYT C JPYTOM.
CrpykTypa 1 Mac-
mradsl Beenennoi
2. | HaOmoieHust — 0CHOBA aCTPOHOMUH. 1 | Hazemnbie u kocmu- | [Ipumenenue 3Ha- | §2, yop.1 (2) | 09.09
Bxnag poccuiickux y4€HBIX B pa3BUTHE HAYKH — acTpO- YecKue Npuoopsl U HUM, TOJTy4EHHBIX
HOMUSL. METOBI HCCIIEI0BA- | B Kypce (GU3UKH,
HUS aCTPOHOMHUYE- JUTST OTIMCAHUS
ckux o0bekToB. Te- | ycrpoiicTBa Tee-
JIECKOIIBI ¥ pauoTe- | cKoma. Xapakre-
JecKombl. BCEBOIHO- | puCTHKA TpenMy-




Bas aCTpOHOMMUA

LIECTB HaOIro1e-
HUH, POBOIUMBIX
M3 KOCMOcCa.
beceoa, obcyonc-
OeHue, paboma ¢
VUEOHUKOM.

IIpakTrnueckue

OCHOBBI aCTPOHOMHUH (5 ).

3Be3/bl u co3Be3aus. HebecHble koopauHatel. 3Be3Hbie | 1

KapThl

3Be3aHas BEIUUMHA
KaK XapaKTepUCTUKA
OCBEIICHHOCTH, CO-
3J1aBacMOM 3BE3JI0M.
CormnacHo 1IKaje
3BE3HBIX BEJIMUYUH
pPa3HOCTh Ha 5 BeJU-
YUH, pa3JIM4Ue B MO-
Tokax cBeta B 100
pa3. DkBaTopHalbHas
CUCTEMA KOOPJIMHAT:
MpsIMOE BOCXOXKE-
HHUE U CKIIOHCHUE.
Hcnonb3oBanue
3B€3HOM KapThI JJIst
ompeeneHus: 00bek-
TOB, KOTOPBIE MOKHO
HaOJI0IaTh B 3a1aH-
HbIA MOMEHT BpeMe-
HU. Pewenue 3aoa-
Huil 6 popmame Pl-

[ToaroroBka mpe-
3eHTaluu 00 uc-
TOPUM HA3BAHUU
CO3BE31UH U
3BE3]1.
IIpumeHeHue 3Ha-
HUM, TOJIy4EHHBIX
B Kypce reorpa-
¢uu, o cocrasie-
HUU KapT B pas-
JUYHBIX TTPOSKIIH-
ax. Pabota co
3BE3/IHOM KapTOi
MIPH OpraHU3aIuu
Y TIPOBEJICHUH
HaOIIOIEHUH.
beceoa, ppon-
manvHas paboma.
Paboma c
yuebHukom. I1oo-
20MOBKA Npe3en-

§3.4,
ynp.2 (3),
ymp-3 (3)

16.09




SA

mayuu 06 ucmopuu
HA368aHULL CO36€30Ull
U 36e30.

Buaumoe nBrkeHre 3Be3/1 Ha Pa3IMYHbBIX reorpaduye- Bricota momoca mu- | Xapaktepuctuka | §5, 23.09
CKHUX IIUPOTaX. pa HaJl TOPU30HTOM U | OTJIMYUTEIBbHBIX ynp.4 (3,4)
€€ 3aBUCUMOCTH OT 0coOeHHOCTEH Cy-
reorpaduyeckoit TOYHOTO JIBHKE-
HUIUPOTHI MECTa HUS 3BE3]1 Ha TI0-
HaOJII0ICHUA. JI0Cax, 9KBaToOpe U
HebecHblit Mepuan- | B CpeIHUX MIUPO-
aH. Kynbmunanus tax 3eminu. Onpoc,
ceetmi1. Onpenene- 3anonneHue mao-
Hue reorpaguieckon | uywl, paboma c
[IMPOTHI IO U3MEPEe- | YUeOHUKOM
HUIO BBICOTHI 3BE3]] B
MOMEHT UX KYyJIbMH-
HaIUU
l'onnunoe  gBukeHue ConHuA. DKIUNTHKA OKJIUNTHKA U 301a- Xapakrepu- §6, 30.09
KalbHBIC CO3BE3/IUA. | CTUKA OCOOEHHO- yop.5 (4,5)

HaknoH >KJIMIITHKH K
HeOEeCHOMY JKBATO-
py. Ilonoxxenue
ConHlla Ha SKJIUIITH-
K€ B JIHM PaBHOJICH-
CTBHUI U COJHIIECTO-
sHuk. I3mMeHenue B
TEYEHHE Tojia Mpo-
JOJDKUTEILHOCTH
JTHS 1 HOYH Ha pa3-

CTEU CYTOYHOTO
nerxeHus: ComHia
Ha TOJI0CaX, YKBa-
TOpE U B CPEAHUX
HIMPOTaX 3EMIIH.
beceoa, ppon-
manvHas paboma,
HabawoeHue, pa-
boma ¢ yyeOHUKom




JUYHBIX reorpadu-
YeCKUX HIMPOTax

JBwmwxenue u ¢a3el Jlynsl. 3atmenust Connia u JIyHbl. Jlyna — Ommwxkaiiee | Mi3yyenue ocHoB- | §7,8, 07.10
Kk 3emie HebecHoe | HBIX (pa3 JIyHBI. yp.6 (3),
Teno, ee equHcTBeH- | Onucanue nopsaa- | ynp.7 (3)
HbIIl  €CTECTBEHHBIN | Ka UX CMEHBI.
cnytHuk.  Ilepuon | AHAIU3 IPUYHH,
oOpareHus Jlynp! | 110 KoTOpBIM JIyHa
BOKpyT 3emyin U Bo- | Beerza obparena
Kpyr cBoed ocu — | K 3emie oaHOI
(3Be3mHblii)  Mecsy. | HHAC B3aMMHOIO
Cunogmueckuii wme- | PACHOIOKXCHIA
CALl — MEpHOA MO 3emun, JIyHsl u
HOU cmeHbl (a3 Jly- Conrua B M(V)MGH'

HBI. Ycenosus g’é 3aTMCHHN.
BACHEHUE MPH-
HACTYIUJICHUS  COJI- CHCHHE HIp
YHH, 110 KOTOPBIM
HEYHBIX W JIYHHBIX
" sarMenus CoiHia
3atmMeHuil. Ix nepu-
u JIyHsl HE pouc-
onuyHocTh. [lonmHeie, .
XOJSAT KaXKIbIi
YacTHbIE W KOJbIIe-
Mecsil. Obvsche-
oOpa3Hble 3aTMEHUS
Hue H08020 Mame-
Connua. IlomHbele u
puana, usyuerue,
YaCTHBIE  3aTMEHUS
aHanuz, onucanue
Jlynsl.  Ilpenckassl-
BaHHE Oyaymmux 3a-
TMEHUU
Bpewms u kanenaapsb. TouHoe Bpems u AHanu3 Heo0xo- [MoaroroBka | 14.10

Konmponvnas pavoma Nel «IIpakmuueckue ocrnogl

OMmpeaACIICHUE I'€O-

JAUMOCTHU BBCAC-

MpEe3EHTaLNN




acmpoHomuuy rpaduyecKoil JOoIro- | HUS YaCOBBIX MOs- | 00 UCTOpUH
Pewienue 3a0anuit ¢ popmame PISA Thl. HacoBbI€ IIOsICA. | COB, BUCOKOCHBIX | KajleHaaps.
MecTHOe 1 OSICHOE, | JIET ¥ HOBOTO Ka- | §9, yrip.8 (3)
JIeTHEE U 3UMHEee JICHIapHOTO CTH-
Bpems. Kanennapp na. [IpoBepka
— CHCTEMa cueTa YCBOCHHUS 3HAHUI
JUINTEINIBHBIX NTpoMe- | 1o Teme «IIpakTu-
JKYTKOB BpEMEHH. YEeCKHUE OCHOBBI
Hcropus Kanenaaps. | acTpoHOMHUE» (K/p,
BucokocHbie rozsl. 10 munym)
Crapblii ¥ HOBBIH
CTHJIb
Crtpoenue ConneuyHoii cuctemsl (7 4).
Pa3BuTHe npeacTaBneHuit 0 CTPOSHUN MHUpa ['eonenTpryeckas [ToaroroBka u §10, mpaktu- | 21.10

cucrema Mupa Apu-
crorens [Ironemes.
Cucrema >MUIUKIOB
u nuddepeHToB st
OOBSICHEHUS TIET-
71e00pa3HOro JIBUKE-
Husg manet. Co3na-
Hue KonepHukom
TreIMOIEHTPUYECKOMN
cucreMbl mupa. Poib
["anunes B craHoBe-
HUU HOBOM CHUCTEMBI
Mupa

IPE3eHTAIHs CO-
0OLIeHMs O 3HaYe-
HUU OTKPBITUH
Konepnuka u I'a-
aunest 11t pop-
MUPOBaHHS HayY-
HOM KapTUHBI MU-
pa.

OObsicHEHUE TIeT-
7e00pa3HOTro JIBU-
KEHMS TUTAHET C
UCTIOJIb30BaHUEM
SIUIMKIOB U A ]-
dbepentoB. beceoa,
obcysicoeHue. pa-

YCCKHUC 3a1a-
HUA




boma ¢ yuebHUKoM,

HabnoOeHue
9. | Kongwurypamuu rniaHer. BuyTtpennue u Onucanue ycio- §11, 05.11
BHCIITHHUE IJIAHETHI. BHUM BUAMMOCTH ymp.9 (1,2)
Kondurypanuu mia- | IJIaHET, HaXO1s1-
HET: MPOTUBOCTOSI- LIMXCS B Pa3jiny-
HUE U COCIUHECHHUE. HBIX KOH(HTypa-
[epuonnueckoe u3- | IMAX. Pemmenne
MEHECHHUE YCIOBUI 3a71ad Ha BbI9HUC-
BUAMMOCTH BHYT- JICHUE 3BE3THBIX
DEHHHX ¥ BHemmHux | I€PHOJIOB 00pa-
nnaner. Cs3p cuHo- | CHIA BHYTPCH-
JTUYECKOTO U CUJIe- HUX 1 BH;HIHHX
TUTaHET. -
puueckoro (3sesgHo- | AHCT. LPOH
MANbHASL U UHOU-
ro) nepuoioB oOpa-
8UOYANbHASL PA-
HICHUS TUTAaHET
boma
10 | CuHOOMYECKUI TIEPHO/ Ces13b cuHoinueckoro| Pemenue 3anau na | §11, 12.11
U CUJIEPUYECKOT0 BBIUMCIICHHE 3BE3M- | ymp.9 (3,6)
(3Be37IHOT0) TIepHo10B| HBIX TIEPHOJIOB 00-
oOparmenus raner | PACHHA BHYTPCH-
HUX U BHEIIHUX
IJ1aHeT. @pon-
ManbHas U UHOUBU-
JdyanvHas paboma
11 | 3axouns! ABMKeHUs 1aHeT CONHEYHON CUCTEMBI Tpu 3akona Kemne- | Amanmu3  3axoHOB| §12, 19.11
pa. Dmmmnc. Wsme- | Kemwtepa, nx 3Ha-| ynp.10 (2)

HCHHC CKOpPOCTH
JABWKCHUS IJIIAHCT 110
SJUIMIITUYCCKUM  Op-

YeHHUsS Ui Pa3BH-
TUsL GU3UKU U acCT-
poHomuu. Pemenue
3aJ]ay Ha BBIYMCIIE-




outam.  OTKpbITHE
Kemnepom 3akoHOB
JBUKCHUS TJIAHET —
BaXHBIN 1Iar Ha MyTH
CTaHOBJICHUS
HUKU. TpeTuil 3aKoH
— OCHOBa MJis BBI-
YHCIICHUS
TEJIbHBIX PACCTOSHUN
wianet ot CoiHua

MEXa-

OTHOCH-

HUE paccTosaHum
mwiager ot CosHua
Ha OCHOBE TPETHETO
3akoHa  Kemiepa.
Onpoc, paboma c
VUeOHUKOM,
HabnooeHue, camo-
cmosimenvHas — pa-
boma

12 | Onpenenenue paccTossHUM U pazmMepoB Ted B ComHEUHOM Pa3mepsr u hopma Pemenue 3amau §13, 25.11
cucreMme 3emiu. Tpuanryis- Ha BBIMHCIE- | yrip.11 (3,4)
upst. [opusonTans- | HAE PacCTOSHMIA U
HBIA mapajakc. Yr- | PasMEpoB 00BbeK-
noBble 1 nuHeiinbie | TOB- Onpoc, poti-
pasmepsl e Co- manvHas paboma,
HEYHON CHCTEMBI O7blIMbL, petienue
npoobiemMHoU cumy-
ayuu, pponmans-
Hast U UHOUBUOY-
anvHas paboma
13 | OTkpeITHE U TIPUMEHEHUE 3aKOHA BCEMUPHOTO TATOTE- [ToaTBepxnenue Pewenue 3a0au na| §14.1-14.5, 02.12
HUAL. CIIPaBEUIMBOCTH 3a- | 6bluucaeHue maccot [ynp.12 (2)
KOHA TATOTCHUS IJIs naanem. QbvsacHe-
JIyHBI ¥ TITAHET. Hue mexanusma
B03HUKHOBEHUS

Bo3myuienus B 1Bu-
xxeraun Tea ColtHed-
HO# cucteMbl. OT-
KPBITHE TUTAHETHI
Hentyn. Onpenene-

603WO%U€HUﬁllﬂpu-
JAUe06




HHE MacChl HeOEeCHBIX
Tea. Macca u mioT-
HocTh 3emuu. [Ipu-
JINBBI U OTJIUBEI

14 | JIBuxeHne NCKYCCTBEHHBIX CITyTHUKOB U KOCMUYECKHUX Bpewms crapra KA u | Beceda, obcyacoe-| §14.6, 09.12
annaparoB (KA) B ConHeuHoil cucreme. TPAEKTOPUH T0JIETA K | Hue. paboma ¢ yp.12 (3)
Bxiag poccuiickux y4€HbIX M HH)KEHEPOB B UCCIIEA0BA- IUIAHETaM U JpyruM | VieOnukom. IIpo-
HHE KOCMHUYECKOT0 MPOCTPAHCTBA ¢ MoMoIibio KA u tenam CoTHeuHON 6€pRA SHARUU 1O
ncC. cucteMsl. Bemmonne- | eMe «C”fp oenue
- COIHeYHOU cucme-
Konmponvnaa paboma Ne2. «Cmpoenue conneunoi HUE MaHEBPOB, HEOO-
Moy (K/p, 15 mu-
cucmemul) XOJUMBIX JIJISl TOCa- Hym)
Pewenue 3a0anuii 6 popmame PISA KM Ha TIOBEPXHOCTh
TJTAHETHI UK BBIXOJ1A
Ha OpOUTY BOKPYT
Hee
[Tpupona ten CoHeuHOM cUCTEMBI (8 1).
15 | ConHeyHas cucreMa Kak KOMILJIEKC TeJll, UMEIOIUX 00- ['mnoresa o popmu- | AHamu3 ocHOBHBIX | §15, 16, mpak-| 16.12
ec MporuCXOKIACHUC pOBaHUU BCEX TEI OJIOKEHUN COBpC- | THYCCKUC 3a-
ConreuyHoM cuctempr | MEHHBIX IIPENCTAB- | NaHHA
B Ipoliecce Jumrenp- | TCHAN O IIPOHC-
HOM 3BOIOINH XO- XOX(HGHHH“TGH
ConHeyHoM cucTte-
JIOJTHOTO ra3onblie-
5 06 Mbl. ObvscHeHue
BOT ka. O0bsIC-
Oro obiaka ¢ | nosozo mamepuana,
HEeHHE UX NPUPOIBL | 1yu50ma ¢ yuebnu-
Ha OCHOBE 3TOii T'H- KOM.
MOTE3bI
16 | 3emns u JlyHa - ABOIiHas TTaHETA. Kpartkue cegenust o | Ha ocHoBe 3Hanmii | §17, 23.12
Bxutag coBeTCKkHX yYEHBIX B UCCIENOBAHUE U U3YUEHUE npupoje 3eMIIu. U3 Kypca reorpa- yrp.13 (2)




JlyHsl.

YcnoBus Ha IOBEpX-
Hoctu Jlynsl. /IBa
THUMA JIYHHOU MO-
BEPXHOCTH — MOPA U
Marepuku. ['opsbl,
KpaTepbl U Ipyrue
dbopmbl penbeda.
ITpomneccrl hopmu-
pPOBaHMUSI IOBEPXHO-
ctu JIyHBI U ee penb-
eda. PesynpTaThl uc-
CJIEIOBAHMI, IPOBE-
JICHHBIX aBTOMaTH4e-
CKHMMH anmapaTraMu u
acTpOHaBTaMH.
BnyTtpennee ctpoe-
Hue JIynsl. Xumunye-
CKMI COCTaB JIyHHBIX
nopoa. O6Hapyxe-
Hue Boabl Ha JlyHe.
IlepcrieKTHBBI OCBO-
enus JIyHsl

(buu cpaBHEHHE
IIPUPOJIbI 3EMIIH C
pupoaou JIyHsl.
Ornucanue OCHOB-
HBIX (OpM JTyHHOMH
MMOBEPXHOCTHU U UX
MIPOUCXOMKIACHHUS.
[ToaroroBka u
Mpe3eHTalUs COo-
o01enus 00 uc-
cinenoBaHusx Jly-
HBI, TPOBEJCHHBIX
CpelCcTBaMH KOC-
MOHABTHKHU
ObwvscHenue npu-
YUHBL OMCY M-
cmeus y Jlynol
ammocghepul.

17

JIBe rpymIibl riaHeT

AHanmm3 OCHOBHBIX
XapaKTEePUCTHUK ILIa-
Het. Pa3nenenne
IJIAHET 10 pa3Mepam,
Macce U CpeHen
mioTHocTH. I1maHeTh!
36MHOMW I'PYIIIBI U

Amnann3 Tabimd-
HBIX JIAHHBIX, TIPH-
3HAKOB CXOJICTBA U
paznmnuuil n3ydae-
MbIX OOBEKTOB,
KJaccuukanms
00BekTOoB. beceoa,

§15, npaktu-
YecKue 3a1a-
HUSI

13.01




[UTAHETHI-TUTAHTHI.
Nx paznuuus

obcydicoenue.

18 | [Ipupona maHeT 3eMHOM TPYIIITBI Cxoncto BHyTpeH- | Ha ocHome 3nanmit | §18, mpaktu- | 20.01
HETO CTPOCHHS U XU- | (PU3MYECKHX 3aKO- | YECKHUe 3a/1a-
MHYECKOT0 COCTaBa | HOB OOBsICHEHHE HUs
IJIAHET 3€MHOU SIBJIEHUW W MPO-
rpynnsl. Penbed mo- | meccos, Mpoucxo-
BepXHOCTH. Byika- JISAIIUX B aTMO-
HU3M U TeKTOHHKA. cdepax IUIaHer.
MeTteopuTHble Kpa- Omnwucanue u cpaB-
Tepbl. OCOOEHHOCTH | HEHHE IPUPO/IBI
TEeMIEPATyPHBIX IJTAHET 3eMHOM
ycnoBuil Ha Mepky- | rpynnsl. O0bsic-
puu, Benepe u Map- | HeHuEe NpUYUH
ce. OTnu4us cocTaBa | CyIIECTBYIOIIMX
aTMocdepsl 3eMiu pasimuuuii. lloaro-
ot atMocep Mapca | TOBKa U IIpe3eHTa-
u Benepsl. Ce30HHBIE | LU COOOIIEHUS O
M3MEHEHUS B aTMO- pe3yibTaTax uc-
chepe u Ha IOBEpX- | CIEAOBAHUM TUIa-
Hoctu Mapca. Co- HET 3€MHOM rpyn-
CTOSIHHE BOJIBI Ha mel. Obvsacuenue
Mapce B IpolIoM U | HO8020 Mamepua-
B HAcTosIIEe BpeMs. | J1a, paboma ¢
OBOJIOLUS IPUPOJBI | YUeOHUKOM.
maneT. [Tonckn
XKU3HU Ha Mapce

19 [Ypok-muckyccust «I[lapHukoBblit 3¢ ekt - monp3a uin OO6cyxaeHue pas- Iloozomoska u yop.14 (1,2,3) | 27.01

Bpea?»

JIMYHBIX aCIICKTOB

npesenmayust co-

10



po0JIeM, CBA3aHHBIX
C CYIIIECTBOBAHUEM
MapHUKOBOTO 3()-
dbekTa u ero pou B
(GhOpMHUPOBAHHUH U

obwenus no 3moti
npobneme. Yua-
cmue 8 OUCKyccul

COXpaHEHHH
YHUKaJIbHOU TIPHPO-
Jbl 3emin
20 | I1maHeTHI-TUTAaHTBI, UX CITyTHUKH U KOJIbIIA Xumnueckuit cocraB | Ha ocHoBe 3nanwmii | §19, 03.02
Y BHYTPEHHEE CTPOE- | 3aKOHOB (PU3UKH ymp.15 (1),
HUE IUIAHET-TUraHToB, | OIUCAaHUe Npupo- | 3ax. 13
Hcrounuku sHeprum | Abl INTAHET-
B HEJpax ILIAHET. ruranToB. [loaro-
OO6naunblii moKpoB 1 | TOBKA M IIPE3CHTA-
aTMocdepHast Lup- 1IUst COOOIIEHUS O
Kymsnusi. PasnooOpa- | HOBBIX PE3YJIbTA-
31e MpUpOEI cryT- | TAX HCCIeI0BaHMH
HUKOB. CXOICTBO IUIaHeT-TUTaHTOB,
NPUPOJIBI CITyTHUKOB | HX CHYTHHUKOB U
C rIaHeTaMu 3eMHOi | KOJeIl. AHamm3
rpymst u JIyHOIL. OTIpeieNIeHus TI0-
Hannune armocdep y | HATAS «IUIaHETa»
KpYIHEUIINX CITyT-
HUKOB. CTpOeHHE U
COCTaB KOJIeIl
21 | Mamnebie Tena CoTHEUHOM CUCTEMBI (aCTEPOUIBI, Kapiu- Actepounsl TnaBHO- | Omucanme BHem- | §20.1-20.3, 10.02
KOBbBI€ IJIAHETHI U KOMETBHI). ro mosica. Ix pa3me- | Hero Bujaa actepo- | ynp.16 (2)

pI)I U YUCICHHOCTSD.
Mansle Tea mosica

UJIOB U KOMET.
OOmbsicHeHHE po-
I1eCCOB, IPOUCXO-

11



Koitnepa. Ilnyton u
JIpyTue KapJIMKOBBIC
miaHeTel.  KoMeThl.
Nx crtpoeHne u co-
ctaB. OpOUTHI KOMET.
OO01ass YMUCIEHHOCTh
KOMET. KomeTtHoe
00mako Oopra.
ActepouiHo-
KOMETHas ONaCHOCTb.
Bo3moxnocTtu u
CrocoObl ee IpesoT-
BpaleHus

JAIIAX B KOMETE,
IIPH U3MCHECHHU €€
paccTosHUS OT
Comnua. Iloaro-
TOBKA U TIPE3CHTA-
LS COOOIIECHHS O
crnocobax oOHa-
PYXKCHHUS OTIACHBIX
KOCMHUYECKHX
00BEKTOB U
[IPEIOTBPALICHHUS
HUX CTOJIKHOBEHHUS
¢ 3emueit

22

MeTteopsl, 601H1bI, METEOPUTHI

OpuHOYHBIE MeETeo-
pBL. Cxkopoctu
BCTpeun ¢ 3emilel.
Hebonbimue Tena
(meteopounsl). Me-
TEOpHBbIE TOTOKH, UX
CBS3b C KOMETaMHU.
Kpynssle Ttena. SB-
JieHne Oonmaa, maje-
HUE METEOpHUTa.
Knaccudukanus me-
TEOPHUTOB: JKEJIe3HbIE,
KaMEHHEIE, xKeJe-
30KaMEHHBIE

Ha ocHoBe 3Ha-
HUS 3aKOHOB (H-
3UKH OIMCaHuE U
00BsICHEHHE SIBIIC-
HUU MeTeopa U
oonuna. [Toaro-
TOBKAa COOOIICHUS
0 MMaJeHun Hanoo-
Jie€ U3BECTHBIX
METCOPUTOB

§20.4,
yrp.16 (6)

17.02

CouHiie u 3Be3/1bI (54).

12




23 |ComHIle, COCTaB U BHYTPEHHEE CTPOCHHE Hcrounuk sHeprun Ha ocHoge 3nanuit | §21.1-21.3, 24.02
CouHLA U 3BE3] — ¢usnueckux 3axo- | ynp.17 (2)
TepMosiepHble peak- | HOB  ONHMCaHHUC U
un. Tlepenoc sHep- 061:;{CHeHI/Ie SIBJIC-
run BHyTpH Conuua. | TAA M TIPOICCCOB,
HaOII0AaeMBIX Ha
CTpoeHue ero aTMo-
Connue. Omnuca-
coepsl. ['panymsius.
C HUE  MPOLIECCOB,
OITHEHHAs KOPOHA. | yoyrex o msmpinx
OOHapyeHHe NOTO- | py  Tepmosaep-
Ka COJIHCYHBIX HBIX peakuuax
HEWTPUHO. 3HAYEHUE | IPOTOH-
9TOTO OTKPBITHS Ui | IPOTOHHOTO  IIMK-
¢u3uku u actpopu- | J1a.
3UKH
24 | ComHevHasi akTHBHOCTD U €€ BIMSIHAE Ha 3eMJTI0 ¥ OHO- [MposiBnienust comued- |Ha ocHoBe 3Hanmit | §21.4, 03.03
coepy. HOHI AKTUBHOCTH: | O IIJIa3Me, MOy~ yrp.17 (3)

COJIHCYHBIC IIsITHA,

YEHHBIX B Kypce

13




MPOTYyOEPAHIIbI,
BCIIBIILIKH, KOpO-
HaJbHBIE  BBIOPOCHI
Mmacchel. [lotoku con-
HEYHOW MIa3Mbl. Mx
BIUSHUE HA COCTOS-
HUE MarHutochepsl
3emnu. MarHuTHbIe
Oypu, MOJSIPHBIE CH-
SHUSL U JpyTue reo-
¢uznueckue  sBie-
HUS, BIUAIOINIME Ha
paanocBs3b, cOOM B
JUHUAX ~ DJIEKTPOIIe-
penauu. Ilepuon us-
MEHEHUS COJHEYHOU
AKTHBHOCTH

bu3uKK, onucaHue
o0Opa3zoBaHus 1151~
TEH, IPOTyOepaH-
LEB U IPYTUX IPO-
SIBJICHUM COJTHEY-
HOW aKTUBHOCTH.
XapakTepuctuka
IIPOLIECCOB COJI-
HEYHOW aKTUBHO-
CTH ¥ MEXaHU3Ma
WX BIMSHUS Ha
3emutto. @Ppor-
manvHas paboma
¢ knaccom, bece-
oa, HabodeHue u
obcyscoenue, pa-
boma c yuebHu-
KOM, Onucauue
0bpazosanus nsi-
meH.

25

®dusnyeckas mpupojaa 3Be3.1

3Be31a — NpUpPO-
HBII TEPMOSIEPHBIN
peaktop. CBetu-
MOCTb 3Be3/bl. MHO-
roobpasue Mmupa
3Be31. Ux criek-
TpaJibHasl KJIacCU(H-
Karus. 3Be3Ibl-
TUTAHTHI U 3BE3/bI-

Omnpenenenue no-
HSTHS «3BE371a).
YkazaHue moiao-
JKEHHS 3BE3]] HA
JUarpamme
«CTIEKTp — CBe-
THUMOCTBY» COTJIac-
HO UX XapaKTepHh-
CTHUKaM. AHaIN3

§22,23.1-
23.2, ynp.18
)

10.03
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kapyuku. [{uarpamma
«CHEKTp — CBETHU-
MOCTb». JIBOMHBIC 1
KpaTHBIC 3BE3/IbL.
3Be3IHbBIE CKOILIE-
Hus. X cocTtaB u
BO3pacT

OCHOBHBIX I'PYIIII
JuarpaMmbl

26

IIepemenHbIe

1 HCCTAlIMOHAPHBIC 3BC3/IbI.

Ledeunst — mnpu-
pOJHBIE aBTOKOJEOa-
TEJIbHBIE  CHCTEMBEL.
3aBUCUMOCTD «IIE€pU-
0JT — CBETHMOCTbY.
3aTMEHHO-IBOMHBIE

3Be34bl.  Bcembimku
HoBeix — sBiIeHHE B
TECHBIX cHucTeMax
IBOHHBIX 3Be3d. OTt-
KpBITHE  «IK30ILIa-
HET» — IUIAHET U
IJIAHETHBIX ~ CHCTEM
BOKPYT JAPYTUX 3BE3]T

Ha ocHoBe 3HaHUM
no (usuke onuca-
HHC

nyJbcanuu nedens §

§23.3,24.1,
yp.19 (2)

17.03

27

DBOJIIOLUS 3BE3T

3aBUCHUMOCTB CKOPO-
CTU U IMTPOAOJIKU-
TEITBLHOCTH DBOJIIO-
O 3BE30 OT UX
Macchl. Bemblika
CBepxHOBON —
B3PbIB 3BE€3/IbI B KOH-
1€ €€ IBOJIIOLIMH.

Ha ocHoOBe 3Ha-
HUM 1o ¢pusnke
OIICHKA BPEMEHH
CBCUECHMS 3BE3]IbI
110 U3BECTHOH
Macce 3aIacoB BO-
Jopoja; AJisg ONu-

§24.2, npak-
TUYECKHUE 3a-
JaHUS

CaHus IIpUPOAbI

24.03
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Kouneunrsie ctaguu
JKM3HH 3Be3]1: OeJIble
KapJIUKH, HEUTPOH-
HBIE 3Be3bI (ITyJIbCca-
PBI), YCPHBIE ABIPHI

00BEKTOB Ha KO-
HEYHOH cTaauu
SBOJIIOLIMH 3BE3]I.
Onpoc, ¢pon-

manvHas paboma.

Crpoenue u 3Bosronus Beenennoit (4y).

28| Hama 'anakTuka 1 |Pasmepwr u crpoenue | Ommcanue ctpoe-| §25.1-25.2, 07.04
FajmakTuku. Pacmo- | HUSL U CTPYKTYPBI| MPAKTHYECKUE
jgokenne u aBmke- | L anaktuku.  M3y-| 3amanus
nne Connua. Ilmoc- | YCHHE  OOBEKTOB
Kas M chepuyeckas | HIOCKOM N chepu-
noxcucremsr Tanak- | UCCKOH mozicucrem.

[TogroroBka  co-
TUKU. Snpo m cnu-
oO1meHuss 0 pasBu-
panbHBIe pykaBa [a- .
B THW WCCIICIOBAHHIA
MaKTUKK. Bpamenue | pooo oo g5,
lanaktikd 1 1po- | genenye  nogozo
onema «CKPBITO# | yigmepuana,  pa-
MaccChI» boma ¢ KHU2OU.

29 [Ipyrue 3Be3HbIE CUCTEMBI - TATAKTUKH 1 |Cnupanbnsble, muun- | Onpenenenue Tu-| §26, 14.04

TUYECKHE U HeTIpa- 1(0):] rajnaktuk. ymp. 21 (2)

BWJIbHBIE TAJTAKTHKH.
Nx otnmuuTenpHbIe
0COOEHHOCTH, pa3-
MepBbI, Macca, KOJIH-
YECTBO 3BE3].
CBepxMacCUBHbBIE
YEpHBIC JIBIPHI B SI1-
pax ranaktuk. Ksa-
3apbl U pauoraiak-

ITonroroska co-
0OIIleHHsT 0 Haubo-
Jee  HWHTEPECHBIX
HCCIIEIOBAHUAX Ta-
JJaKTHUK, KBaSapOB H
OPYyTUX  JTAJICKHX|
00BEKTOB

16



TUKHU. B3aumonen-
CTBYIOIIIME TAJIAKTH-
ku. CKOIJICHHS U
CBEPXCKOIUICHUS Ta-
JIAKTHK

30 | Kocmonorus nagana XX B. O6mas reopust o1- |[[Ipumenenne mpuH-| §27, mnpaktu- 21.04
HOCHUTEIIHOCTH. nuna Jloruiepa aiis| yeckwe —3afa-
CrauunonapHas Bee- |00BACHEHMST «Kpac-| HHUS
JaeHHas A. DUH- HOT'O CMCILICHUSD.
mreiHa. Beisog A. [ToaroroBka  c000-
A. Opuamana o He-  [IICHHS O JEATEIBHO-
CTallMOHAPHOCTU crh Xabbma  u
Beenennoit. «Kpac- (PPuamana. Jlokasa-
HOE CMEILICHUE) B [TeIBCTBO  CHpaBCA-
CIEKTPAX TATAKTHK H IIMBOCTH 3aKOHA Xa-
saxon Xa66ma, Pac- [0 AL Habmona-
mpenue Beenennoit FeIVL, - pacTIoNoNen=
HOrO B IO0OI ra-
TPOUCXORUT ORHO~ |y tke.  Obwache-
PORHO M M3OTPOIHO 0 106020  mame-
puana, paboma ¢
KHU2OLL.
31 | OCHOBBI COBPEMEHHON KOCMOJIOTHH. l'umorezaI'. A.T'a- | [loxroroska u npe-| §27, mnpaktu- 28.04
Pabotel I'.A. 'amoBa o npoucxoxeHnn BeeneHHOM. MOBa O rops4eM 3€HTAlUs COOOIIe-| YeCKUe 3aja-
Hauase Beenennoit, HUS O JAESATENbHO-| HHUS

ee 000CHOBaHME U
noarsepxkaeHue. Pe-
JIMKTOBOE U3ITyue-
Hue. Teopus bois-
moro B3psiBa. O6pa-
30BaHUE XUMUYECKUX
anemMeHToB. Popmu-

ctu ['amoBa u nay-
peatroB  HoGenes-
CKOWM TMpeMHUHU 110
¢u3uke 3a pabOTHI
10 KOCMOJIOTHH.
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pOBaHUE TAIAKTHK U
3B€3/1. Y CKOpEHUE
pacmupenus Bee-
JeHHo#. « TemHas
SHEPTHUS» U aHTHUTS-
FOTEHHE.

JKuzub u pazym Bo Beenennoii (3 4).

32

Ypok - koHpepennus «OMUHOKY JI1 MbI BO BeeneHHON 7

33

[loBTOpenue. MexayHapoaHoe coTpyaHuyecTso Poccun
B OCBOCHUU U U3y4eHUH KocMuyeckoro mpocTpaHcTBa.

34

Konmponvuaa paboma Ne3.

[TpoGuema cymiecTBo-

BaHMS )KU3HU BHE
3emin. YcioBus, He-
00XxoaMMBIE JIS pa3-
BUTHUS KW3HU. [Tonc-
KM JKU3HU Ha TUIaHe-
tax ConHe4HoH cHu-
creMbl. CI0KHBIE
OpraHUYECKUE CO-
€IMHEHUS B KOCMOCE.
CoBpemeHHbIE BO3-
MO>KHOCTH PaJuo-
aCTPOHOMUU U KOC-
MOHABTUKH AJIs CBSI-
34 C IpyTMMHU LIUBU-
nu3auusmu. [lnaner-
HBIE CUCTEMBI Y JIpY-
rux 3Be3a. [Ipume-
HATb 3HAHUS K pelie-
HUIO 3a7a4 (BbIYKC-
JUTENbHBIX, Kaye-
CTBEHHBIX, rpaduue-

[ToaroroBka u npe-
3€HTaLHs CO00-
IICHUS O COBpe-
MEHHOM COCTOSI-
HUUW HAYIHBIX HC-
CIICAOBAHMUI 110
npoOieme cyiie-
CTBOBAaHUS BHE-
3eMHOM JXU3HU BO
Bcenennoii. Yua-
CTHE B TUCKYCCUU
10 3TOM mpoldieme

§28 05.05
[ToBTOpUTHL OC- | 12.05
HOBHBIC MTOHSI-
THS1, 3aKOHBI
Kypca acTpo-
HOMUU

19.05
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CKHX) Ha YpPOBHE
OIIePUPOBAHUS CJIC-
JYFOIIIMMH WHTEII-
JICKTYaJIbHBIMH OTIC-
parusMu: TIOHUMa-
HUE, IPUMCHECHHE,
aHaJin3, CHHTE3,
olLleHKa, 000011IeHNE,
CHCTEMaTU3aIU
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