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MOSICHUTEJIBHAS 3AITUCKA
Pabouyast mporpamma cocraBiieHa Ha OCHOBE:

e ®deaepanbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOIO CTaHIApTa OCHOBHOTO OOIIETo 00-
pa3oBaHus, YTBEPXKAEHHOTO TMpHKazoM MuHHCTEpCTBAa O0pazoBaHuss W Hayku PO
ot 31.05.2021 N 287,

®  OCHOBHOH 00pa30BaTEILHON MPOrPaMMbl OCHOBHOTO 001iero oopazoBanuss MbOY «'um-
Ha3usg Nedy,

e yyeOHoro mana MbOVY «'umuazust Nedy,

e Pabouas mporpamma k YMK b. A. Boponnosa-Benssimunosa, E. K. Crpayra : yuebno-
metoaudeckoe nmocodue /E. K. Ctpayr. — M.: llpoda, 2017. YueOuuk «Acrtponomus. ba-
30BBIM ypoBeHb. 11 Kiacc» aBTOpoB b. A. Boponuosa-BenbsimunoBa, E. K. Ctpayra
IpOILEN IKCIEPTU3y, BKIOUeH B DenepanbHblii IepeyeHb U 00ecrednBaeT OCBOCHUE 00-
pa3oBaTeNbHOI MPOrpamMMbl CpeHero oo1ero oopa3oBaHusl.

[To xanennapaomy yueOHOMY rpaduky Ha 2023/2024 y4uebnsrii rox i 11 kimacca u3yueHue
acTpoHoMuu oTBoauTcs 1 yac B Heaeno (34 yaca 3a rojm)

OBILIME LHEJAU U 3AJAYHN
AcTpOHOMMS B POCCUICKOM IIKOJIE BCET/Ia paccMaTpUBallach Kak Kypc, KOTOpBIi, 3aBepiuas (pu-

3UKO-MaTeMaTH4eCKoe 00pa30BaHKUE BHITYCKHUKOB CPEIHEN LIKOJIbI, 3HAKOMUT UX C COBPEMEH-
HBIMU IIPEJCTABICHUSAMHU O CTPOSHUU U 3BONIONMU BceeneHHoM u cnoco6cTByeT (OopMUPOBAHUIO
HaY4YHOTO MHPOBO33peHUs. B HacTosee BpemMs BaxXKHEHIIMMU 3aJjauaMH aCTPOHOMUU SIBIISIFOTCS
(dopMHpoBaHUE MPEICTABICHUNM O €IUHCTBE (PU3NYECKUX 3aKOHOB, EHCTBYIOIIMX Ha 3eMje U B
6e3rpaHnyHOi BcesieHHOMN, 0 HENMpepbhIBHO MPOUCXOSANIEH 3BOJIOLMM HalleW IJIaHEThl, BCEX
KOCMHUYECKHX TeJl M UX CHUCTEM, a Takke camoil BceeneHHON. AcTpoHOMUS SBIISETCS MPEIMETOM
10 BBIOOPY U pean3yeTcs 3a CYET IIKOIbHOIO WM PETMOHAIBHOTO KOMIIOHEHTA.

enn n 3aga4un:

® 0CO3HaHWE MPUHIUNHAIBHON pOJM aCTPOHOMHUHM B MO3HAHUU (PYHIAMEHTAJIbHBIX 3aKOHOB
IpUpobl U HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MHPA;

® [puoOpeTeHne 3HaHUN 0 PU3NYECKON MPUPOe HEOECHBIX TENl U CUCTEM, CTPOEHHUS U IBOJIIO-
K BeeneHHOM, mpocTpaHCTBEHHBIX U BpEeMEHHBIX MaciiTabax BceneHHol, Hanbomnee Bax-
HBIX aCTPOHOMUYECKUX OTKPBITUSIX, ONPEACIUBIINX PA3BUTUE HAYKU U TEXHUKH;

® OBJIQJICHUE YMEHUSAMHU OOBSACHATH BUAMMOE MOJOKEHUE U JBUKEHHE HEOECHBIX TeJ MPUHIIH-
IaMH OIPE/IETICHUS] MECTOIIOJIOKEHUS U BPEMEHHU M0 aCTPOHOMHYECKUM OOBEKTaM, HaBbIKa-
MU TNPAKTUYECKOTO HCIIOJIBb30BAHUSA KOMIBIOTEPHBIX NMPWIOKEHUN NI ONpPENEICHHUs BHUIA
3BE3HOr0 HeOa B KOHKPETHOM ITYHKTE ISl 33JaHHOTO BPEMEHH;

® pa3BHUTHE TO3HABATENBbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEW B
nporecce NpuoOpeTeHus 3HaHUM 110 ACTPOHOMUU C UCIIOJIb30BAHUEM Pa3IMUHbIX HCTOYHUKOB
UH(POPMALIUU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH;

® 1ICII0JIb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHUMN JUIs pelIeHUs MPAKTUYECKUX 3a/1a4 TIOBCe-

JHEBHOM KU3HHU;

(dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHHUS;

(dbopMHpOBaHHE HABBIKOB HCIOJIb30BAHUS €CTECTBEHHOHAYYHBIX M OCOOCHHO (DHU3MKO-

MaTeMaTUYeCKUX 3HAHUM 1 00BEKTUBHOTO aHaIN3a yCTPOMCTBA OKPY’KAIOLIETO MHpa Ha

pUMepe JOCTHKEHHUI COBPEMEHHOM acTpOo(PHU3UKH, aCTPOHOMHH U KOCMOHABTUKHU.

B mponecce o0ydenus actpoHomuu oOecrmeunBaeTcss (GOPMHPOBAHHE Y IIKOJIBHUKOB —€CTe-

CTBeHHOHay‘{HOﬁ T'paMOTHOCTH, KPCATUBHOI'O MBINIJICHUA, r100aIbHON KOMIICTCHIIUU. Cxema

€CTeCTBEHHOHAYYHAsl TPAaMOTHOCTh  (MOTPEOHOCTh — I1€JIb — CIOCO0 — Pe3ybTaT) MO3BOJISIET
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HanOosiee OPTaHWYHO PEIIaTh 33/1a4M YCTAHOBIICHHS CBS3eH MEXAY 00pa30oBaTENbHBIM M JKU3-
HEHHBIM TPOCTPAHCTBOM, 00pa30BaTEIbHBIMU PE3yJIbTaTaAMHU, OTYYSHHBIMU MIPU U3YUYEHUH pa3-
JUYHBIX TMPEIMETHBIX OOJIACTeH, a Takke COOCTBEHHBIMH OOpa30BaTEIbHBIMU pPE3yJIbTaTaMU
(3HAHUSAMU, YMEHHUSMH, YHUBEPCATbHBIMHA YI€OHBIMH JICHCTBUSIMU U T. J1.) M )KU3HECHHBIMH 33/1a-
gamu. Kpome TOro, cxema ecTeCTBEHHOHAY4Hasi TPAMOTHOCTb TT0O3BOJIIET BBOJHUTH B 00pa3oBa-
TEJBHBII MTPOIECC CUTYAIMH, TAIOIINE ONBIT IPUHATHS IParMaTHYHBIX PEIIeHUI Ha OCHOBE c00-
CTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB, HAUWHAS OT PEIICHHS OBITOBBIX BOINPOCOB M 3aKaH-
YHUBas PEUICHHEM O HANpPAaBJICHUIX IMPOJOJDKEHHS O0pa3oBaHMs, IMOCTPOCHUEM KapbepHBIX H
KM3HEHHBIX IJIaHOB. TakuMm oOpa3oM, MpeaMEeTHbIE 33/1a4d B Kypce acTpoHOMHHM B (opmare
PISA no3BossieT (opMUpoBaTh Y 00yUYaIOMIUXCS PeCypC MPAKTUYECKUX YMEHUH U OIbITa, HEOO-
XOJMMBIX JUIS Pa3yMHOW OpPraHM3aldU COOCTBEHHOW XM3HH, CO3MAET yCIOBUS I Pa3BUTHA
MHHUIMATHBHOCTH, U300pETaTeIbHOCTH, THOKOCTH MBIIIJICHHS.

MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe

N3ydyenue kypca paccuntaHo Ha 34 yaca. BaxHyro poib B OCBOCHHHM Kypca UIPalOT IPOBOJIH-
Mbl€ BO BHEYPOUHOE BpeMsi COOCTBEHHbIe HalOmroAeHus yuamuxcs. Crnenuduka miaHUpOBaHUS
ATHX HAOIIOEHUH ONpeAensieTcs IByMs 00CTOsTeIbCTBaMU. Bo-TiepBhIX, OHHU (32 UCKITIOUECHHEM
HaoOmoieHuil CosHIla) AOKHBI IPOBOJAUTHCS B BEUEPHEE UIIM HOUYHOE BpeMsi. Bo-BTopbIX, 00b-
€KThI, IPUPOJA KOTOPBIX M3y4aeTCsi HA TOM WJIM WHOM YPOKE, MOTYT OBITH B 3TO BpeMs HEIO-
CTYIHBI 1151 HaOmoaeHuid. [Ipu miuaHupoBaHWHM HAOMIOJCHHUN ATHX OOBEKTOB, B OCOOCHHOCTH
IUIAHET, HEOOXOMMO YUUTHIBATH YCIIOBHS MX BUIUMOCTH.

COJAEPKAHUE KYPCA
AcCTpoHOMUS, €€ 3HAYEHHE H CBA3b € IPYTUMH HAYKaAMU.

AcTpoHOMUS, €€ CBs3b ¢ ApyruMu Haykamu. CTpykTypa u maciutaObl Beenennoit. OcoGeHHOCTH
aCTPOHOMMYECKHX METOJOB UCCIIEN0BaHMs. TelIeCKONbl U pajnoTenaecKonsl. BceBoaHOBas act-
POHOMUS.

IIpakTH4YecKkHe 0OCHOBBI ACTPOHOMMHU.

3Be3/1bl U CO3BE3/Ms. 3BE3AHbIE KapThl, TJ00YCHl U aTiackl. BunnMoe IBMKeHUE 3BE3]] HA pas-
JUYHBIX Teorpaduueckux mupoTtax. KymbMuHanms cBetus. Buaumoe rojuuHoe IBHIKEHHE
Connna. Oxmunrtuka. JIpwxkenue u ¢assl JIynsl. 3armenus Connna u Jlynsl. Bpems u kanen-

Japh.
Crpoenue CoTHEYHOM CHCTEMBI.

PazButue npencraBineHuit o ctpoeHun Mupa. ['eoneHtpuyeckas cucrema mupa. CTaHOBIEHHE
TeNIMOIICHTpUYEeCcKol cuctemMbl Mupa. Kondurypanum ninanet u yciaoBust ux Bugumoctu. CuHo-
JTUYECKUI U CHIepUYecKUid (3BEe3/IHBIN) epuoabl ooparieHus miaHer. 3akonsl Kerepa. Ompe-
JIeJICHUE PacCTOSTHUU W pasMmepoB Ten B CoiHeYHOM cucreMe. [Opu30HTaNbHBINA IMapajuiakc.
JIBm>keHne HEOECHBIX TEN MO ACUCTBHEM CHII TAroTeHus. OnpenereHne MacChl HEOECHBIX Tel.
JIBM>KeHME MCKYCCTBEHHBIX CITYTHHKOB 3€MJIM U KOCMUYECKHUX anmnapaToB B COJIHEUHOU CHCTe-
Me.



Ipupona ten Co/iHeYHOM CUCTEMBI.

CousiHeyHas cucTeMa Kak KOMIUIEKC Tell, UMEIOIIUX o0Iee mpoucxoxaeHue. 3emius u Jlyna —
JBoiHas 1utanera. Mccienoanus JIyHsl KOCMHYECKMMH anmapaTtamu. [InimotupyeMsle moseTsl
Ha JIyny. Ilmaners! 3emuoM rpymnmsl. [Ipupona Mepkypust, Bernepsl u Mapca. [IimaneTsI-ruranTsi,
UX CHYTHUKH U KoJbla. Manble Tena COJHEYHON CUCTEMBI: aCTEPOM/IbI, IIJIaHEThI-KapJIUKH, KO-
METBI, METEOPOUIbI, METEOPBI, OOJIN]IBI U METEOPUTBHI.

CoJiHIiie u 3Be31bl.

N3nyuenne u temneparypa Connna. CocraB u crpoenue Connua. UCTOUHHMK ero 3Hepruu. AT-
Mocdepa Connua. ConHeyHasi akTUBHOCTD U €€ BIMSIHUE Ha 3eMIT0. 3Be3/Ibl — JAJIEKHE COJIHIIA.
[NoauunbIil mapamiakc U paccTosHus 10 3Be3l. CBETUMOCTh, CIEKTpP, LIBET U TEMIIEpaTypa pas-
JUYHBIX KJIACCOB 3Be3. JlmarpaMmma «CIeKTp — CBETUMOCThY». Macchl U pa3Mepsl 3Be311. Moje-
nu 3Be3. [lepemennbie 1 HecTarmoHapHbie 3Be3/bl. Lledenap — masiku Beenennoit. DBomronms
3B€3]] pa3JIMYHON MaCCBhI.

Ctpoenue u 3Bo0UA BeesieHHON.

Hama I'anaktuka. Ee pa3mepsl n crpykrypa. /[IBa Ttumna nHacenenus ['anaktuku. Mex3Be3nHas
cpena: ra3 u neutb. CriupanbpHbie pykaBa. SAapo [Namaktuku. Obnactu 3Be3g000pazoBanus. Bpa-
menue ["anmaktuku. IIpoGiiema «ckpbiToit» Maccel. Pa3sHooOpaszue Mupa ranaktuk. KBazapbl.
CxoruieHHsl U CBEPXCKOIUICHUs raakTuK. OCHOBBI COBpeMEHHOM Kocmoioruu. «KpacHoe cMme-
mieHue» u 3akoH Xa06ma. Hecranmonapuas Bcenennas A. A. @punmana. bosibmoii B3peiB. Pe-
JMKTOBOE M3JIydeHHUeE. Y CckopeHue pacmupeHus Becenennoil. «TeMHas sHeprus» v aHTUTATOTE-
HUE.

7Ku3ub 1 pasym Bo BeesreHHoi.

[IpobGnema cyriecTBOBaHUS XKU3HU BHE 3e€MJIH. Y CJIOBHS, HEOOXOAUMBIC IJIsi Pa3BUTHUS >KU3HHU.
[Toucku »xu3um Ha TwiaHetax ConHewyHOW cucTembl. CIIOXKHBIE OPraHUYECKHE COCAMHEHUS B
kocMoce. COBpeMEHHbIE BOBMOKHOCTH KOCMOHABTHKU M PaJMO - aCTPOHOMUU /IS CBSA3M C JIPY-
TUMU TUBHIM3alUAMU. [[1aHeTHbIe cucTeMbl y Apyrux 3Be3/1. YenoBe4ecTBO 3asBISET O CBOEM
CyILIECTBOBaHUH.

HnaanyeMble pe3yabTaTbl: IUYHOCTHBIC, METAIIPEAMETHDLIC H IIPEAMETHBIC

JIMYHOCTHBIMHU pe3y/IbTaTaMM OCBOCHHUS Kypca aCTpOHOMHH B CpeHeH (IOTHOI) IIKOJIe sB-
JSIOTCS:

- (dhopMHUpOBaHWE YMEHHUS YNPaBIATH CBOEH TMO3HABATEIHLHOW JESTEIIBHOCTHIO, OTBET-
CTBEHHOE OTHOIIIEHHE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH K CaMOPa3BUTHIO M caM0O00pa3oBa-
HUIO, a TAK)K€ OCO3HAHHOMY TTOCTPOCHUIO WHINBHUIYAITHbHOM 00pa30BaTEeIbHOMN EATETLHOCTH Ha
OCHOBE YCTOMYMBBIX IT03HABATEIIbHBIX HHTEPECOB;

- (dhopMupoBaHHE MO3HABATEIHLHON M MHPOPMAIIMOHHON KYJIBTYPHI, B TOM YHCIIC HABBHIKOB
CaMOCTOSITEIbHONW pabOThl ¢ KHUTAMH M TEXHUYECKHUMH CPEICTBaMU WH()OPMAITMOHHBIX TEXHO-
JIOTHii;

- (dbopMupoBaHrue yOeKIEHHOCTH B BO3MOKHOCTH TO3HAHHS 3aKOHOB MPUPOIBI U UX HC-
MOJIb30BaHUS Ha OJIar0 pa3BUTHSI YEIOBEYECKON IUBIIIN3AIINN;



- (dbopMUpOBaHHE YMEHHUS HAXOAWUTH aJCKBATHBIC CIIOCOOBI MMOBEACHHUS, B3aUMOICUCTBUS U
COTpPYIHHUYECTBA B Mpoliecce y4eOHOIl U BHEY4eOHOM NeSTEIbHOCTH, MPOSBISATh YBAKUTEIBHOE
OTHOIICHHE K MHEHUIO OMITOHEHTA B X0J1¢ 00CYKICHHUS CIIOPHBIX MTPOOJIEM HAYKH.

Memanpeomemmubie pe3yabTaThl - GOPMUPOBAHUE YHUBEPCATBHBIX YUeOHBIX aAeicTBuil (VY /).

MeTaHpeI{MeTHHC PE3YIbTATEI OCBOCHUS IIPOI'paMMBbI ITPEATIOIAararoT:

- HaXOJUTh MPOOJIEMY HCCIIEOBaHUS, CTaBUTh BOIIPOCHI, BBIABUTATH THIIOTE3Y, Mpe/yia-
raTh aJbTEPHATUBHBIC CIIOCOOBI PEIICHHs MPOOJIeMbl U BEIOMpPATh U3 HUX Haubosee dPppekTuB-
HBIH, K1accu(uIUpoBaTh 0OBEKTHI UCCIICOBAHUS, CTPYKTYPUPOBATH H3y4aeMblii MaTepual, ap-
TYMEHTUPOBATH CBOIO MO3UIIMIO, POPMYIHPOBATH BHIBOIBI U 3aKIIOUYCHHUS;

- aHAIM3UPOBATH HAOIIOAAEMBIC SIBIICHUS U OOBSICHATH MPUYMHBI MX BOZHUKHOBEHUS;

- Ha TPAKTHKE TOIH30BATHCSI OCHOBHBIMU JIOTHUECKUMU

— preMaMH, METOAaMH HaOJIOICHUs, MOJECIUPOBAHUSI, MBICIEHHOT'O YKCIIEPUMEHTA, MPO-
THO3UPOBAHUS;

— BBITIOJTHSATH MIO3HABATEIbHBIC U IPAKTUYECKUE 3a]JaHHs, B TOM YHCIIE IPOCKTHHIE;

— W3BJIEKaTh UH(OPMALIMIO U3 PAa3IMYHBIX UCTOYHUKOB (BKJIIOYas CPEJICTBA MAacCCOBOW WH-
dbopMaruu 1 UHTEPHET-PECYPChI) U KPUTUUECKH €€ OLICHUBATD;

— TOTOBUTH COOOINEHHUSI U MPE3CHTAIMU C HCIOJIb30BaHUEM MaTepHUasoB, MOJYYCHHBIX U3
WuTepHeTa U IpyruX HCTOYHUKOB.

Pezynamuenvie YY/I.

— HaXOJUTh MPOOJIEMY HCCIEIOBaHUS, CTABUTh BOIMPOCHI, BBIABUTATh THIIOTE3Y, Mpeia-
raTh aJbTCPHATHUBHBIC CIIOCOOBI PEIICHUs MPOOJIEMbl M BHIOMpATh W3 HUX HambOoiee 3(hPpexTrB-
HBIM.

Ho3znaeamenvnvie YY/[:

- KJIacCU(UIUPOBAaTh OOBEKTHl HCCIEAOBaHUSA, CTPYKTYPHUpPOBaTh U3y4daeMbli MaTepuail,
(GbopMyIHUpOBATH BBHIBOJIBI U 3aKIIOYECHHUS;

- Ha TMPaKTUKE MOJb30BATHCS OCHOBHBIMH JIOTUYECKUMH MPUEMaMHU, METO/1aMU HaOJroie-
HUs, MOACIIMPOBAHUS, MBICIICHHOI'O DKCIIEPUMEHTA, IIPOTHO3UPOBAHNS;

- aHAJIM3UPOBATh HAOIIOAAEMbIE SIBJIEHUS U OOBSACHATH MPUYMHBI UX BOZHUKHOBEHUS;

- BBIITOJIHATH [IO3HABATEIIBHBIE U IPAKTUYECKUE 3aJaHNS;

- U3BJIEKaTh UH(OPMALIMIO U3 Pa3IMYHBIX UCTOUYHUKOB (BKJIIOYAsl CPEJCTBA MacCOBOM HH-
(dopmanuu 1 HHTEPHET-PECYPChl) M KPUTHUECKHU €€ OLIEHUBATD;

- TOTOBUThH COOOILEHUSI U MPE3EHTALMU C HCIIOJb30BaHUEM MaTEpHUajoB, MOJYYEHHBIX U3
WHTepHeTa ¥ IpyruxX UCTOYHUKOB.

Kommynuxamuenwie YY/I-

— apryMEHTHUPOBATh CBOIO TTO3UIIHIO.

IIpeaMeTHbIe pe3yJibTAThI U3yUYECHUS ACTPOHOMHH B CpeTHEN (TTOJIHOM) IKOJIE TIPEICTABICHBI B
coJiepkaHuu Kypca 1o temaMm. O0ecneunTh JOCTHKEHHE MIAHUPYEMbBIX PE3YIbTaTOB OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHONW MPOTPaMMBbI, CO3AaTh OCHOBY JIJISI CAMOCTOSATEIBHOTO YCIIEIIHOTO
YCBOCHHUS OOYYarOIIMMHUCS HOBBIX 3HAHUM, YMEHUN, BUJOB U CIOCOOOB JIEATEIHHOCTH JOKEH
CHCTEMHO-/ICSITEIBHOCTHBIN TOAX0A. B COOTBETCTBHU € ATUM MOAXOJOM HMEHHO aKTHBHOCTH
00yJaromuxcsi IMPU3HAETCS OCHOBOW TOCTHKEHUS Pa3BUBAIOIIUX IIeNieil 00pa3oBaHUsI — 3HAHUS
HE MepeAaloTcsl B TOTOBOM BHJIE, a JOOBIBAIOTCS YYaIlUMUCS B MpOIlecce MO3HABATEIbHOMN Jies-
TEIBHOCTH.



OpxHUM U3 TyTeH MOBBIIICHUS MOTUBAIMH U YPPEKTUBHOCTH YU4eOHOM NEATETbHOCTH B OCHOB-
HOM IIIKOJIE SBJIETCS BKJIIOUEHUE YYAIIUXCS B YYEOHO-UCCIe008AMENbCKYIO U NPOEKMHYIO 0esl-
MenbHOCMb, KOTOPAsi UMEET CIETYIOINEe OCOOCHHOCTH:

- LEIU U 33Ja4 3TUX BUJIOB JI€ATEIBHOCTH YYaIlUXCs ONPEIEIAIOTCS KAK UX JIMYHOCT-
HBIMH MOTHBaMH, TaK U COI[MAIbHBIMH. JTO O3HA4aeT, YTO Takas JAEATEeIbHOCTb JI0OJKHA ObITh
HampaBjieHa HE TOJIbKO Ha TMOBBIIICHHE KOMIIETEHTHOCTH IOAPOCTKOB B MPEAMETHOU 00JacTh
OTIpe/IeNIeHHBIX YU4eOHBIX AUCLHUILINH, HE TOJIBKO Ha Pa3BUTHE MX CIIOCOOHOCTEH, HO U HA CO3/1a-
HUE IIPOJIYKTa, UMEIOIEr0 3HaYMMOCTb IS APYTHX;

- y4eOHO-HUCCIIeI0BATENbCKAs U TIPOCKTHAS JAEATEIbHOCTD JO0JKHA OBITh OPraHU30BaHA
TaKuM 00pa3oM, 4TOOBI yJalrecs CMOITM pean30BaTh CBOU MOTPEOHOCTH B OOLICHUU CO 3HA-
YUMBIMH, peepEHTHBIMH I'PYNIIIaMH OJHOKJIACCHUKOB, yuuTenae u T. A. CTpost pa3Iu4HOro po-
Jla OTHOLIEHUS B XOJI€ LIEIICHAIPABICHHON, IOMCKOBOM, TBOPYECKON U MPOLYKTUBHOMN AEITEIIb-
HOCTH, HOJPOCTKM OBJIa/IEBAlOT HOPMaMH B3aMMOOTHOLIEHUN C Pa3HbIMU JIFOJbMH, YMEHHUSIMU
NEPEXOIUTh OT OJHOrO BUAa OOLIEHUS K APYroMy, IpUOOpETaloT HaBbIKM MHAUBHUIYaJIbHON ca-
MOCTOATENNbHOM paboThI U COTPYAHUYECTBA B KOJIEKTUBE;

— opraHu3anys y4eOHO-MCCIeI0BaTEeIbCKIX U MPOEKTHBIX Pa0OT IMIKOJIBHUKOB oOecte-
YHUBAET COYETAHUE Pa3IMYHBIX BUJIOB MIO3HABATENbHON JESATEIbHOCTU. B 3THX BUAax nesTesbHO-
CTH MOTYT OBITH BOCTPEOOBAHBI MPAKTUYCCKH JIFOOBIE CIIOCOOHOCTH MOIAPOCTKOB, PEaTH30BAHbBI
JIMYHBIE IPUCTPACTHUS K TOMY MJIM HUHOMY BUY €ATEIbHOCTH.

I[Inanupyemble pe3y/ibTaThbl 0OCBOeHHMS acTpoHoMuu B 11 kiacce

B pesynbrare yueOHO-HCCIIEI0OBATEIBCKON U TPOCKTHOM JIEATETbHOCTH
Buinycknuk nonyuum npeocmaenenue:

0 (unocodCKUX U METOAOJOTHUYECKHX OCHOBAHMSX HAYYHOH NEATEIBHOCTH U HAYYHBIX METO-
Jax, TPUMEHSEMBIX B UCCIIEIOBATENLCKON U MPOSKTHOU JesITeNbHOCTH;

0 TaKUX TOHATHSIX, KaK KOHYEeNYusl, HayuHas 2unomesda, Memoo, IKCNePUMeHN, HA0EeHCHOCMb
aunome3svl, MOOelb, Memoo cOopa u Memoo aHaIu3a OAHHbIX;

0 TOM, Ye€M OTJIMYAIOTCA UCCIEIOBAHUS B TYMaHUTAPHBIX OOJIACTAX OT HUCCIEIOBAaHUMN B ecTe-
CTBEHHBIX HAYKaX;

00 UCTOPUU HAYKH; O HOBEHIIINX pa3padoTKax B 007aCTU HAYKH U TEXHOJIOTHIl;

0 MpaBWJIaX U 3aKOHAX, PETYIUPYIOUINX OTHOIICHUS B HAYYHOH, M300pETaTEIbCKOM U HCCIEN0-
BaTEIbCKUX O0NACTAX JESATENbHOCTH (IMIaTEHTHOE MpaBo, 3allllTa aBTOPCKOTO MpaBa U T. I.); O
JESITSIILHOCTH OpPraHu3aluii, COOOIIECTB U

- CTPYKTYp, 3aUHTEPECOBAHHBIX B PE3yJbTaTaxX HCCICJOBAHUA U TMPEIOCTABISIONIUX pPe-
CYpChl AJi TPOBEICHHUS HMCCIEAOBAHUN M peanu3aluu MpPoeKTOB ((OHIBI, TOCYIapPCTBEHHbBIE
CTPYKTYpHI, KpayadaHInHTOBBIE CTPYKTYPHI U T. II.).

Buvinycknuk cmoxncem:

peliaTth 3a7a4d, HaXOMSIIUECS Ha CThIKE HECKOJBKUX yUEOHBIX TUCIHUILIUH (MEXIpeIMETHBIC
3a/1a4Hn);

UCIIOJIb30BAaTh  OCHOBHOW  aJNTOPHTM  HCCIEAOBAHWUS TIPU PEIICHHH CBOMX  y4eOHO-
MMO3HABATENIbHBIX 3a/aY;

MCIIOJIb30BaTh OCHOBHBIE MPUHIUIBI MPOEKTHON AESITENbHOCTU MPH PEHICHHH CBOUX Yy4eOHO-
MO3HABATENBHBIX 33/1a4 U 33]1a4, BOSHUKAIOIINX B KYJIbTYPHOU U COIUAIBHOMN KU3HU; — UCTIOJb-
30BaTh AJIEMEHTHI MATEMATHYECKOTO MOJISITMPOBAHUS TIPH PEIICHUM HCCIICIOBATSIIBCKIX 33/1aY;
WCIIONIb30BaTh IJIEMEHThl MAaTEMATHUYECKOTO aHallu3a ISl MHTEPIpeTalud pe3yiabTaToB, MOTY-
YEHHBIX B X0JI¢ Y4eOHO-HCCIIEI0BATENHCKOM PAOOTHI.

C Toukw 3peHus (HOpMUPOBAHUS YHHUBEPCATbHBIX YI€OHBIX AEHCTBHIA B X0/I€ OCBOSHUS MPUHITU-
OB y4eOHO-UCCIIEIOBATEIBCKON U IPOSKTHOH 1 TETbHOCTH



Boinycknuk nayuumces:

(bopMyIMpPOBaTh HAYYHYIO TUIIOTE3Y, CTABUTH II€JIb B PAMKAaX MUCCJICIOBAHMS U ITPOCKTUPOBAHMUS,
WCXO0JI U3 KYJBTYPHOU HOPMBI U COO0Pa3ysCh ¢ MPEACTaBICHUAMHU 00 001IemM Oare;
BOCCTAHABIIMBATh KOHTEKCTHl M MYTH PA3BUTHUSI TOTO WJIM MHOTO BUJA HAyYHOU NIE€ATEIILHOCTH,
OTIpEICIIsisi MECTO CBOETO MCCIICAOBAHUS UM MPOCKTA B 00IIEM KYJIBTYPHOM MPOCTPAHCTRBE;
OTCJICKMBATh M NMPUHUMATh BO BHUMAHHE TPEHIbl M TCHJCHIIMHM PA3BUTHUS Pa3IUMYHBIX BHUJIOB
JIESATETLHOCTH, B TOM YHCJIC HAYYHBIX, YYUTHIBATh UX MPU MOCTAHOBKE COOCTBEHHBIX IICTIEH;
OIICHUBATh PECYPCHl, B TOM YHUCJIC U HEMaTepUalbHBIC, TAKUE KaK BpeMs, HCOOXOIMMBIE s
JOCTHIKCHHS IIOCTABIICHHOM 11€/IH;

HaxOJIUTh PA3JIMYHbIE UCTOYHUKHA MATEPHUAIbHBIX U HEMaTepUaIbHBIX PECYpPCOB, MPEIOCTaBIIs-
IOIIUX CPEACTBA ISl MPOBEACHUSI MCCIICIOBAHUN M peall3alliy MPOEKTOB B Pa3IuYHBIX 00Jia-
CTSX JIECATCIHbHOCTH YCIOBCKA;

BCTyNaTh B KOMMYHHUKAIIUIO C JEP>KaTEISIMU PA3IMYHBIX THUIIOB PECYPCOB, TOYHO U OOBEKTUBHO
MPE3CHTYST CBOM MPOEKT WM BO3MOXKHBIC PE3yJIbTaThl MUCCIICIOBAHMS, C IEIBI0 00CCIICUCHUS
MPOIYKTUBHOT'O B3aMMOBBITOHOTO COTPYIHUYECTBA;

CaMOCTOSITEIILHO U COBMECTHO C JPYTUMH aBTOpaMu pa3padarhiBaTh CUCTEMY IapaMeTpOB U
KPUTEPUEB OLCHKH Y(P(PEKTUBHOCTH W MPOITYKTUBHOCTU pPEaH3aIlii MPOSKTa WM HCCIICI0Ba-
HUS Ha KKJIOM JdTare peaau3aliy U 10 3aBepIICHUN PabOThI;

aJICKBaTHO OIIEHWBATh PUCKH peajU3allMM MPOEKTA U MPOBEACHUS MCCIIEIOBAHUS U MpPEIycMaT-
pYBaTh MyTH MUHUMH3ALIMU STUX PUCKOB;

aJICKBaTHO OLICHMBATh ITOCJICICTBHS pEaM3alldd CBOETO MPOeKTa (M3MEHEHHsS, KOTOPhbIC OH
MOBJICYET B KU3HU JPYTUX JItOJIeH, COOOIIECTB);

aJICKBaTHO OIICHMBATh JajibHEUINIEE PAa3BUTHE CBOETO MPOEKTa WM HCCIEAOBaHUS, BHJIETH
BO3MOYKHBIE BapHAHTHI IPUMEHEHUS PE3yIbTaTOB.



TemaTnueckoe miianuposanue 11 kiacc actpoHomMust

KommuectBo | B ToM uncre,
Pazgen Tema
4acoB KOHTp. pad.
I ACTpPOHOMUSI, €€ 3HaYCHHE U CBA3b C IPYTUMU HAyKaMu 2
I [IpakTuueckre OCHOBBI acTpoHOMHUHU. Bkiag poccuii- 5
CKHMX YYEHBIX B Pa3BUTHE HAYKU — aCTPOHOMHUS.
Crpoenune COTHEUHOU CUCTEMBI.
Bxiag pocCUICKUX YYEHBIX U MHKEHEPOB B UCCIENO-
BaHME KOCMUYECKOT0 MPOCTPaHCTBa ¢ momoibio KA u
" UC. 7
[Ipupona Ten CoaHEYHON CUCTEMBI.
IV Bxiiag coBeTckux Y4YEHBIX B HCCIENOBaHHE U H3yue- 8
Hue JIyHBbI.
ComHILE U 3BE3/bl.
Vv ConHeyHasi aKTUBHOCTh M €€ BJIMSHHUE Ha 3€MIII0 | 5
ouochepy.
Ctpoenue u 3ot BeeneHnoii.

Vi Pa6otei I'.A. 'amoBa o npoucxoxaeHnn BeeneHHoH. 4
VI DKusHb 1 pasym Bo BeenenHoit 3
Mex1yHapoAHOE COTPYIHUYECTBO Poccuu B 0OCBOCHHH

1 n3ydeHnu KocMru4aeckoro mpocTpaHcTBa.

YyeOHo-MeTOaANYECKOE 00ecTIeueHue

1. Boponuos-BenbsamunoB b. A., Ctpayt E. K. «Actponomus. ba3oBeblit yposens. 11 knace», M.
Hpodoa, 2017

2. E.K.Crpayr Meroaunueckoe nocodue Kk yueOHUKy «ActpoHomus. ba3oselil ypoBens.11
kiacce» aBTopoB b. A. Bopontosa-Benbsmunosa, E. K. Ctpayra, M. [Ipoda, 2018




KanengapHo-teMaTn4yeckoe MiIaHNpPOBaHUe.

A/3 Hdara
Kon- Conepxanue ypo- | Bux nesreabHo-
Ne Tema BO Ka CTH yYALIHUXCS Mo o
n/n
yac miany | ¢gakry
AcTpoHOMUSI, €€ 3HaYEHUE U CBA3b C IPYTUMHU HayKamu (2 4)
1. | Yro uzyuaer actpoHomusi. E€ 3HaueHue U CBA3b C JIpy- 1 | ActpoHomus, ee ITouck npumepos, | §1,3.1 01.09
I'MMU HayKaMHu. CBSI3b C IPYTUMHU HOJTBEPKIAIOLINX
Haykamu. Pa3Butue | mpakTUYecKyro
aCTPOHOMHU OBLIO HaIpaBJICHHOCTh
BBI3BAHO MPAKTUYE- | aCTPOHOMMH.
CKHMH NOTpeOHO- beceoa, obcyacoe-
CTSIMH Y€JIOBEKa, Hue, paboma c
Ha4yMHas ¢ TIIyOOKON | yueOHukoMm.
JIPEBHOCTH. ACTpO-
HOMMSI, MAaTeMaTHKa
u ¢pu3MKa pa3BHUBa-
JIMCh B TECHOM CBSI3U
ApYT € ApYTOM.
Crpykrypa n mac-
mradsl Beenennoi
2. | Habmronenus — ocHOBa aCTPOHOMUHU. 1 | Hazemnusle u kocmu- | [Ipumenenwue 3na- | §2, ymp.1 (2) | 08.09
Bxnag poccuiickux yd€HBIX B pa3sBUTHE HAYKH — acTpPO- YyecKue npudopsl HUMW, TOJTY4eHHBIX
HOMMSI. METOBI UCCIEI0BA- | B Kypce (PU3UKH,
HUS aCTPOHOMMYE- JUTSL ONTUCAHMSI
CKHX 00beKkTOB. Te- | ycrpoiicTBa Tene-
JIECKOIIBI U paIMOTe- | CKOma. XapakTe-
JIECKOIBI. BCEBOIHO- | prcTHKA TpeHMYy-




Basi aCTPOHOMHSI

LIECTB Ha0Iro1e-
HUH, POBOIUMBIX
M3 KOCMOcCa.
beceoa, obcyonc-
OeHue, paboma ¢
VUEOHUKOM.

[Ipaktuueckue

OCHOBBI acCTpOHOMHUH (5 9).

3Be3bl U co3Be3aus. HebecHble KoopauHaThI. 3BE3HBIC 1

KapThl

3Be3aHas BEIUUNHA
KaK XapaKTEePUCTHKA
OCBEIICHHOCTH, CO-
371aBacMOM 3BE3JI0M.
CornacHo 1IKaje
3BE3HBIX BEJIMUMH
pa3HOCTb Ha 5 BeNU-
YUH, pa3JIM4Ue B MO-
Tokax cBera B 100
pa3. DkBaTopHalbHas
CUCTEMA KOOPJINHAT:
MpsIMOE BOCXOXKIE-
HHUE U CKIIOHCHUE.
Hcnonb3oBaHue
3BE3JHOMN KapThI JJIst
ompeeneHus: 00bek-
TOB, KOTOPBIE MOKHO
HaOJI0IaTh B 3a1aH-
HbIA MOMEHT BpEMe-
HU. Pewenue 3aoa-
Huil 6 popmame Pl-

[Toaroroska npe-
3eHTaI1 00 ucC-
TOPUU Ha3BaHUU
CO3BE3IUN U
3BE3/1.
IIpumeHeHue 3Ha-
HUM, TOJTy4eHHBIX
B Kypce reorpa-
¢uu, o cocrasie-
HUU KapT B pas3-
JUYHBIX TTPOSKIIH-
ax. Pabora co
3BE3/IHOM KapToil
MIPH OpraHU3aIuu
Y TIPOBEICHUU
HaOIIOIEHUH.
beceoa, ppon-
manvHas paboma.
Paboma c
yueonuxom. Iloo-
20MOBKA Npe3eH-

§3.4,
ynp.2 (3),
yrp.3 (3)

15.09




SA

mayuu 06 ucmopuu
HA368aHULL CO368€30Ull
U 36e30.

Bunumoe nBrkeHre 3Be3/1 Ha Pa3IMYHbBIX reorpaduye- BricoTta momoca mu- | Xapaktepuctuka | §5, 22.09
CKHUX IIUPOTaxX. pa HaJl TOPU30HTOM U | OTIMYUTEIbHBIX yrp.4 (3,4)
€€ 3aBUCUMOCTH OT 0CcOOeHHOCTEH Cy-
reorpaduueckoit TOYHOTO JIBHKE-
HIIUPOTHI MECTa HUS 3BE3]1 Ha TI0-
HaOJII0ICHUS. JI0Cax, SKBaToOpe U
HebecHblit Mepuan- | B CpeIHUX IIUPO-
aH. Kynbmunanus Tax 3emiuu. Onpoc,
ceetmi1. Onpenene- 3anonneHue mao-
Hue reorpapuieckon | 1uywl, paboma c
[IMPOTHI IO U3MEPEe- | YUeOHUKOM
HUIO BBICOTHI 3BE3]] B
MOMEHT WX KyJIbMHU-
HaIUU
lNomguunoe  nBwkenue ConHIA. DKIUNTHKA DKJIUNTHKA U 301a- Xapakrepu- §6, 29.09
KalbHBIC CO3BE3/IUA. | CTUKA OCOOeHHO- | ymp.5 (4,5)

HaknoH >KJIMIITHKH K
HeOECHOMY HKBATO-
py. Ilonoxxenue
ConHlla Ha SKJIUIITH-
K€ B JIHM PaBHOJICH-
CTBHUI U COJHIIECTO-
sHuk. U3mMenenue B
TEUEHHUE TOJa TIPO-
JOJDKATEILHOCTH
JTHS 1 HOYH Ha pa3-

CTEU CyTOYHOTO
nerxeHus: ComHia
Ha TOJII0CaX, YKBa-
TOpE U B CPEIHHUX
LIMPOTAX 3EMIIH.
beceoa, ppon-
manvHas paboma,
HabawoeHue, pa-
boma ¢ yyeOHUKom




JUYHBIX reorpadu-
YeCKUX HINPOTax

JBwmwxenue u ¢a3zel Jlynsl. 3atmenust Connia u JIyHsl. Jlyna — Onwxkaiiee | Mi3ydenue ocHoB- | §7.8, 06.10
Kk 3emie HebecHoe | HBIX (a3 JIyHBI ynp.6 (3),
Teno, ee equHcTBeH- | Onucanue nopsn- | ynp.7 (3)
HbIi  €CTECTBEHHBIN | K& UX CMCHBI.

CIyTHUK. Ilepuon | AHAJIU3 IIPUYMH,
O6paIJ_ICHI/I$I .HYHBI 10 KOTOPbIM .HYHa
BOKpYT 3eMIm u Bo- | BCErZa obparieHa
Kpyr cBoeii ocu — | K 3emiie oHoOM
CHICPUYECKHUIA cTopoHoi. Onuca-
(3Be3mubIil)  Mecsy. | HAC B3AUMHOTO
Cunoauueckuii  me- | PACHOIOKCHUS
CALl — MepHOJ MO 3emuu, Jlynsl u
HOW cMeHbl (a3 Jly- Conrna B MOMCH-
HBI. Ycnosust g’é 3aTMCHHN.
BACHEHUE MPH-
HACTYIUIGHUSI  COJI- CHCHHE HIp
YHH, 110 KOTOPBIM
HEYHBIX U JYHHBIX
. 3arMenus ConHia
3arMenuil. Ux mepu-
u JIyHbI HEe npouc-
ogu4uHOCTE. IlomHbIC, .
XOJIST KaXKIbIi
YaCTHBIE W KOJIbIIC-
Mmecsi. ObwvscHe-
o0pa3Hble 3aTMEHUS
HUe HO8020 Mame-
Connua. Ilonnble u
puana, usydeHue,
YacTHBIE  3aTMEHUS
aHanuz, onucanue
Jlynsl.  Ilpeackassl-
BaHHME OyIymHX 3a-
TMEHHH
Bpewms u kaneHgapsb. TouHoe Bpems u AHanu3 HeoOxo- IMoaroroska | 13.10

Konmponvnaa pavoma Nel «lIpakmuueckue ochogol

OMMpeaACIICHUE I'€O-

JAUMOCTHU BBCAC-

MpEe3EHTALNN




acmpoHomuuy rpaduyecKoil JOIro- | HUS YaCOBBIX MOs- | 00 UCTOPUH
Pewenue 3a0anuii ¢ popmame PISA Thl. HacoBbI€ IOsICA. | COB, BUCOKOCHBIX | KajeHaaps.
MecTHOE U MOsICHOE, | JICT U HOBOT'O Ka- §9, ymp.8 (3)
JICTHEE U 3UMHEe JICHIapHOTO CTH-
Bpemsi. Kanennapp na. [IpoBepka
— cHuCcTeMa cueTa YCBOCHHUS 3HAHUN
JUINTEINIBHBIX NTpoMe- | 1o Teme «IIpakTu-
JKYTKOB BPEMEHHU. YECKHUE OCHOBBI
Hcropus Kanenaaps. | acTpoHOMHUEY» (K/p,
BucokocHsle rozsl. 10 munym)
Crapblii 1 HOBBIH
CTHJIb
Crpoenune ConHeuHOU cucteMsl (7 u).
Pa3BuTHe npeacTaBneHuit 0 CTPOSHUU MHpa ['eonienTpryeckas [ToaroroBka u §10, mpaktu- | 20.10

cuctema Mupa Apu-
crorens [Itonemes.
Cucrema >MUIUKIOB
u nuddepeHToB st
OOBSICHEHUS TIET-
71e00pa3HOro JIBUKE-
Husg manet. Co3na-
Hue Konepaukom
TreIMOIEHTPUYECKOMN
cucreMbl mupa. Pois
["anunes B craHoBe-
HUU HOBOM CHUCTEMBI
Mupa

IPE3eHTAIHs CO-
0OLIeHMs O 3HaYe-
HUU OTKPBITUH
Konepnuka u I'a-
aunest 11st pop-
MHUpPOBaHHS HAYyY-
HOHM KapTUHBI MU-
pa.

OObscHeHue neT-
ne00pa3HOro JIBU-
KEHMS TUTAHET C
UCTIOJIb30BaHUEM
SMUIMKIIOB U TU(-
dbepentoB. beceoa,
obcyocoeHue. pa-

YCCKHUC 3a11a-
HUA




boma ¢ yuebHUKoM,

HabnoOeHue
9. | Kondurypanuu miaHer. Buyrpennue u Omnucanue ycio- §11, 27.11
BHCIIHUC IJIAHCTHI. BUH BUIUMOCTH yrp.9 (1,2)
Kondurypauuu mia- | IVIAHET, HAXOAA-
HET: IPOTUBOCTOS- MXCA B pa3jidd-
HHE 1 COCIMHCHHE. HBIX KOH(HTYpa-
Iepuoauueckoe u3- | MHAX. Permenne
MCHEHHE YCIIOBHIA 3a/1aq Ha BbITHC-
BUAMMOCTH BHYT- JICHHE 3BE3THBIX
DEHHHX H BHemmHux | €PHOZIOB 00pa-
nnader. CBssp cuHo- | [HCHHA BHYTPCH-
JTUYECKOTO U CUJIe- HUX M BHCIITHUX
I1aHeT. @pon-
pHU4ecKoro (3Be3aHO-
ManbHAas U UHOU-
ro) nepuoioB o0pa-
8UAYATbHAS pa-
HICHUS TUTAaHET
boma
10 | CuHOOMYECKUI TIEPHOT Ces3b cuHoIM4eckoro| Pemenne 3amad va | §11, 10.11
U CUJIEPUYECKOT0 BBIUUCIICHHE 3BE3M- | ymp.9 (3,6)
(3BC3I[HOFO) nepruooB| HbIX IICPHUOI0B 00-
oOpamenus ruiager | PAMICHUA BHYTPCH-
HUX U BHEITHUX
IJ1aHeT. @pon-
ManbHas U UHOUBU-
JdyanvHas paboma
11 | 3axons! ABMKeHU TU1aHeT CONHEYHOU CUCTEMBI Tpu 3akona Keme- | AHanuz  3axoHOB| §12, 17.11
pa. Dmmmnc. Wswme- | Kemtepa, ux 3Ha-| ymp.10 (2)

HCHHC CKOpPOCTH
JABWKCHUS IJIIAHCT 110
SJUIMIITUYCCKUM  Op-

YeHUs] IS pa3BU-
T (QU3NKU U acT-
poHomuu. Pemenue
3a/1a4 Ha BBIYHUCIIE-




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

MEXxa-

OTHOCH-

HHUE  paCcCTOSAHUU
maner ot CosHua
HA OCHOBE TPETHETO
3akoHa  Kermiepa.
Onpoc, paboma c
VUEOHUKOM,
HabroeHue, camo-
cmosmenvHas  pa-
boma

12 | Onpenenenue pacctosiHui U pazmepoB Ted B ConHeuHon Pa3mepsr u popma Pemenue 3amnau §13, 24.11
CUCTEME 3emnu. Tpuanryns- Ha BBIMUCIE- | yp.11 (3,4)
nust. ['opuzoHTaIh- HHE PacCTOSIHUM 1
HbII napasakc. Yr- | Pa3MCEpoB 00BeK-
ToBHIe 1 MuHeiHEle | TOB- Onpoc, gpor-
pa3mepsl Ten Con- manshas paboma,
HEYHOU CUCTEMBI Ortbibl, peuente
npoodIeMHOl cumy-
ayuu, pponmans-
Has U UHOUBUOY-
anvbHas paboma
13 | OTKpeITHE U IPUMEHEHUE 3aKOHA BCEMUPHOTO TATOTE- [ToaTBepxnenue Pewenue 3a0au na| §14.1-14.5, 01.12
HUSL. CHIPaBeUIMBOCTH 3a- | 6bluUCAeHUe maccol [ynp.12 (2)
KOHA TATOTEHUs Jjis | /Hianem. Obvsache-
JIYHBI U IUTAHET. HUe Mexanuzma
B03HUKHOBEHUS

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

B03MYWEHUL U NPU-
JIUB08




HHE MacChl HeOEeCHBIX
Tea. Macca u miot-
HocTh 3emuu. [Ipu-
JINBBI U OTJIMBEI

14 | JIBm>KeHHE UCKYCCTBEHHBIX CIIYTHUKOB M KOCMUYECKHUX Bpewms crapra KA u | beceda, obcyacoe-| §14.6, 08.12
anmnaparos (KA) B ConneuHoli cucreme. TPaeKTOPHH TI0JIeTa K | Hue. paboma ¢ ynp.12 (3)
Bxnaa poccuiicknx y4€HBIX M HH)KEHEPOB B UCCIIEA0BA- IUIAHETaM U JpyruM | Yiebnuxom. IIpo-
HUE KOCMHYECKOTO MPOCTPAHCTBA ¢ momotipio KA n tesnam CoTHeYHOU 6€pRA HARUU 1O
ncC. cucteMsl. Beimonne- | eM€ «Cnfp oenue
- COIHeYHOU cucme-
Konumponvnaa paboma Ne2. «Cmpoenue conneunou HUE MaHEBPOB, HEOO-
Moy (K/p, 15 mu-
cucmemuly XOJUMBIX JIJISl TIOCa- nym)
Pewenue 3a0anuii 6 popmame PISA KU Ha MIOBEPXHOCTb
TJTAHETHI UJTU BBIXOJ1A
Ha OpOUTY BOKPYT
Hee
ITpupona ten ConHevyHoi cuctemsl (8 ).
15 | ConneyHas cucTeMa Kak KOMILIEKC Tell, UMEIOLIUX 00- ['unote3a o hpopmu- | AHanu3 ocHOBHBIX | §15, 16, mpak-| 15.12
Iec MpOrUCXOXKIACHUC pOBaHUU BCEX TEI MOJIOKEHUI COBpC- | THYCCKUC 3a-
CoutHeuHO# cucTeMpl | MEHHBIX IIPEACTAB- | AaHUA
B Ipoliecce Jumrens- | JICHAN O IPOHC-
. XOXKJICHUH T
HOW HBOJIFOIMH XO- OHACHHU TCII
ConHeuHoM cucte-
JIOJTHOTO Ta30TbLIe-
5 06 Mbl. ObvscHeHue
BOro obmaka. O0bsc-
¢ | nosozo mamepuana,
HEHHE UX IPUPOIBL | 1iGoma ¢ yuebnu-
Ha OCHOBE 3TO¥ TH- KOM.
MOTE3bI
16 | 3emns u JIyHa - nBoiiHas TUIaHEeTA. Kpartkue cegenust o | Ha ocHoBe 3Hanmii | §17, 22.12
Bxutazx coBeTCKHX YYEHBIX B UCCIENOBAHUE U U3YUEHUE npupoje 3eMIIu. U3 Kypca reorpa- yp.13 (2)




JlyHbl.

YcnoBus Ha IOBEpX-
Hoctu JlyHsl. /IBa
THUMA JIYHHOU MO-
BEPXHOCTH — MODS U
Marepuku. ['opsbl,
KpaTepbl U Ipyrue
dbopmbI penbeda.
ITpomneccrl hopmu-
pPOBaHMUSI IOBEPXHO-
ctu JIyHBI 1 ee penb-
eda. Pe3ynbpTaTs uc-
CJIEIOBAHMI, IPOBE-
JICHHBIX aBTOMaTH4e-
CKHMMH anmapaTraMu u
acTpOHaBTaMH.
Buyrpennee ctpoe-
Hue JIynsl. Xumunye-
CKMI COCTaB JIyHHBIX
nopoa. O6Hapyxe-
HHe BoJbI Ha JIyHe.
IlepcriekTHBBI OCBO-
enus JIyHsl

(buu cpaBHEHHE
IIPUPOJIbI 3EMIIH C
pUpoIOoM JIyHBI.
Ornucanue OCHOB-
HBIX (POPM JTYHHOI
MMOBEPXHOCTHU U UX
MIPOUCXOKICHHUS.
[ToaroroBka u
Mpe3eHTalus COo-
o01enus o0 uc-
cinenoBanusx Jly-
HBI, TPOBEICHHBIX
CpelCTBaMU KOC-
MOHABTHKHU
ObwvscHenue npu-
YUHBL OMCYM-
cmeus y Jlyno
ammocghepul.

17

JIBe rpynmel miaHeT

AHann3 OCHOBHBIX
XapaKTEPUCTHUK IIa-
Het. Pa3nenenne
IJIAHET 10 pa3Mepam,
Macce ¥ CpeHen
mioTHocTH. I1maHeTh!
36MHOMW T'PYIIIBI U

Amnann3 Tadimd-
HBIX JAHHBIX, TIPU-
3HAKOB CXOJICTBA U
paznInuui u3y4dae-
MBIX OOBEKTOB,
KJaccuukanms
00BekToB. beceoa,

§15, mpaktu-
4yecKHe 3aja-
HUS




[JTAHETHI-TUTAHTHI.
Nx paznuuus

obcydicoenue.

18 | Ilpupona nuaHeT 3eMHOU TPYIIIbI CxoxactBo BHyTpeH- | Ha ocHoBe 3nanmii | §18, npaktu-
HETO CTPOCHHS U XU- | (PU3MYECKHX 3aKO- | YEeCKHUe 3a/1a-
MHYECKOT0 COCTaBa | HOB OOBsICHEHHE HUs
IJIAHET 3€MHOU SIBJIEHUW W MPO-
rpymmsl. Penbed mo- | meccos, mpoucxo-
BepXHOCTH. Byinka- JSIIUX B aTMO-
HU3M U TEKTOHHKA. cdepax IIaHerT.
MeteopuTHsle Kpa- Onwucanue u cpas-
Tepbl. OCOOEHHOCTH | HEHUE NPUPOJIbI
TEMIEPATYPHBIX IUTAHET 36MHOMI
ycnoBuii Ha Mepky- | rpynmbl. O6bsc-
puu, Benepe u Map- | HeHue NpU4UH
ce. OTnnuns cocraBa | CyIIECTBYIOIIUX
aTMocdepsl 3eMiu pasnuuuii. Iloaro-
oT atMocdep Mapca | TOBKa U Ipe3eHTa-
u Benepsl. Ce30HHBIE | LU COOOIIEHUS O
WU3MEHEHHUS B aTMO- | pe3yJbpTaTax uc-
chepe u Ha IOBEpX- | CIEAOBAHUM TUIa-
Hoctu Mapca. Co- HET 3€MHOMU rpym-
CTOSIHHE BOJIBI Ha mel. Obvsacuenue
Mapce B IpolLUIOM U | HO8020 Mamepua-
B HACTOsAILIEE BpeMs. | J1a, paboma ¢
OBOJIOIUS TIPUPOJIBL | YUeOHUKOM.
maneT. [Tonckn
XKU3HU Ha Mapce

19 [Ypok-nuckyccus «llapHukoBsiit 3pdexT - nmosnp3a uim O6cyxnenue pas- Iloozomoeka u ymp.14 (1,2,3)

Bpen?»

JIMYHBIX aCIICKTOB

npesenmayust co-

10



po0JeM, CB3aHHBIX
C CyIIIECTBOBaHHEM
HapHUKOBOTO (-
(exTa u ero poiu B
dbopMUpOBaHUH U

obwenus no 3moti
npobneme. Yua-
cmue 8 OUCKyccu

COXpaHEHHUHU
YHHUKAJIBHON TIPUPO-
Il 3eMin

20 | [InaHeTbI-TUraHThbl, X CIYTHUKU U KOJIbLIA Xumnyeckuil coctaB | Ha ocHoBe 3Hanuit | §19,
Y BHYTPEHHEE CTPOE- | 3aKOHOB (PU3UKH ymp.15 (1),
HUE IUIAHET-TUraHToB, | OIUCAaHUE NpUpo- | 3ax. 13
Hcrounuku sneprum | Abl INTAHET-
B HEJpax ILIAHET. ruranToB. [loaro-
OO6naunbiii oKpoB 1 | TOBKA M IIPE3CHTA-
aTMochepHas up- 1S COOOILEHUS O
Kynsiiusi. PasaooOpa- | HOBBIX DE3yIbTa-
3ue MpUpOEI cryT- | TaX HCCIeI0BaHHi
HrKOB. CXOJICTBO IUIaHeT-TUTaHTOB,
PUPOJIBI CITyTHUKOB | UX CIIyTHUKOB H
C rIaHeTaMu 3eMHOi | KOJeIl. AHamm3
rpymbl 1 JIYHOIA. OTIpeieNIeHus TI0-
Hasnnune armocdep y | HATAS «IIaHETay
KpYIHENIINX CITyT-
HUKOB. CTpOeHHE U
COCTaB KOJIeIl

21 | Mansie Tena CoTHEYHON CHCTEMBI (aCTepOUIBI, Kapiiu- Actepouspl TiaBHO- | Onucanue BHem- | §20.1-20.3,

KOBBI€ IJIAHETHI U KOMETHI). ro mosica. MIx pasme- | Hero Buja acrepo- | ymp.16 (2)

pI)I U YUCICHHOCTSD.
Mansle Tea mosica

UJI0OB ¥ KOMET.
OO0®bscHeHue npo-
IIECCOB, IIPOUCXO-

11




Koitnepa. Ilniyron u
JIpyrue KapJuKOBBIC
miaHeTel.  KoMeThl.
Hx crtpoeHne u co-
ctaB. OpOUTHI KOMET.
OO01ass 4YMUCIEHHOCTh
KOMET. KomeTtHoe
00mako Oopra.
ActepouiHo-
KOMETHas ONaCHOCTb.
Bo3moxxnocTu u
CrocoObl ee IpesoT-
BpalleHus

ISIIIHX B KOMETE,
MIPU U3MCHEHUU €€
PacCTOSIHUS OT
Coumnuna. IMoaro-
TOBKa M MPe3eHTa-
1S COOOIIEHUS O
criocobax oOHa-
PYKEHUS OMACHBIX
KOCMHUYECKHX
00BEKTOB U
MIPEIOTBPALICHUS
X CTOJIKHOBEHHMS
¢ 3emireit

22

MeTteopsl, 601H1bI, METEOPUTHI

OnvHOYHBIE MeETeo-
pBI. Ckopoctn
BCTpeun ¢ 3emilel.
Hebonbimue Tena
(meteopounsl). Me-
TEOpHBIE MOTOKH, MX
CBSI3b C KOMETaMH.
Kpynueie Tena. $B-
jieHne Oonmaa, maje-
HUE METEOpHUTa.
Knaccudukanus me-
TEOPHUTOB: JKEJIe3HbIE,
KaMEeHHBIE, xKeJe-
30KaMEHHbIE

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

§20.4,
ymp.16 (6)

Comnrie u 3Be3756I (59).
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23 |ComnHile, cOCTaB ¥ BHYTPEHHEE CTPOEHUE Hcrounuk sHeprun Ha ocnoge 3nanuit | §21.1-21.3,
CounHiia ¥ 3Be311 — (1)I/ISI/IIICCKI/IX 3aK0- ynp.17 (2)
TepMosiZicpHbIe peak- | HOB  OIIMCAHUE W
1uu. Tlepenoc sHep- 061:;{CHeHI/Ie SIBJIC-
ruu BHyTpu CoJHIIA. HUM 1 HPOLCCCOB,
HaOJIFOJaeMbIX Ha
CTpoeHue ero aTMo-
Conune. Omuca-
coepsl. ['panynsmus.
C HUE  TIPOLIECCOB,
OITHEUHAA KOPOHA. | yoprex onisix
OGHapy:KeHHE II0TO- | py  TepMosiaEp-
Ka COJIHCYHBIX HBIX peakusax
HEWTPUHO. 3HAYEHUE | MIPOTOH-
3TOTO OTKPBITHS JUIsi | IPOTOHHOTO  IIMK-
¢u3uku u actpopu- | J1a.
3UKA
24 | ConHeuyHas akTUBHOCTH 1 €€ BIWAHNE Ha 3eMJIF0 U OMO- [IposiBnenust conued- |Ha ocHoBe 3Hanuii | §21.4,
chepy. HOH AKTUBHOCTH: | O TJIa3Me, MOJTy- yap.17 (3)

COJIHCYHBIC IIsITHA,

YEHHBIX B Kypce

13




MPOTYOEpAHIIBI,
BCIIBIILIKH, KOpO-
HaJbHBIE  BBIOPOCHI
Mmacchel. [lotoku con-
HEYHOW MIa3Mbl. Ux
BIUSTHUE Ha COCTOSI-
HUE MarHutochepsl
3emnu. MarHuTHbIe
Oypu, MOJSPHBIE CHU-
SHUSL U JPyTHUe Teo-
¢usnueckue  sBie-
HUS, BIUAIOINIME HAa
paanocBs3b, cOOM B
JUHUAX  DJIEKTPOIIe-
penauun. Ilepuon us-
MEHEHUS COJHEYHOU
AKTHBHOCTH

bu3uKK, onucaHue
o0OpazoBaHus 1151~
TEH, IPOTyOepaH-
LEB U JIPYTUX MPO-
SIBJICHUM COJTHEY-
HOW aKTUBHOCTH.
XapakTepuctuka
IIPOLIECCOB COJI-
HEYHOW aKTUBHO-
CTH ¥l MEXaHU3Ma
WX BIIMSHUS Ha
3emutto. @Ppor-
manvHas paboma
¢ knaccom, bece-
da, Habato0eHue U
obcyscoenue, pa-
boma c yuebHu-
KOM, onucauue
0Opazosanus ns-
meH.

25

®dusnyeckas mpupojaa 3Be3.1

3Be31a — NpUpPOA-
HBII TEPMOSIEPHBIN
peakTop. CBeTH-
MOCTb 3Be3/bl. MHO-
roobpasue Mupa
3Be3n. Ux crek-
TpaJibHasl KJIacCU(H-
Karus. 3Be3abl-
TUTAHTHI U 3BE3/bI-

Omnpenenenue no-
HATHS «3BE371a».
Vxka3anwue 1moio-
JKEHHS 3BE3]] HA
JUarpamme
«CTIEKTP — CBe-
THUMOCTBY COTJIac-
HO UX XapaKTepHh-
CTHUKaM. AHaIN3

§22,23.1-
23.2, ynp.18
2
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kapyuku. [{uarpamma
«CTIEKTp — CBETHU-
MOCTb». JIBOMHBIC U
KpaTHBIC 3BE3/Ibl.
3Be3IHbBIE CKOILIE-
Hus. X cocTtaB u
BO3pacT

OCHOBHBIX I'PYIIIT
JuarpaMmbl

26

IIepemenHbIE

1 HCCTAlIMOHAPHBIC 3BC3/IbI.

Ledeunst — mnpu-
pOJIHBIE aBTOKOJEOa-
TEJIbHBIE  CHCTEMBEL.
3aBUCUMOCTD «IIE€pU-
0JT — CBETUMOCTbY.
3aTMEHHO-IBOIHBIE

3B€34bl.  BCbImkmu
HoBrix — sBiIeHne B
TECHBIX cHUCTEMAX
IBOHHBIX 3Be3a. Ot-
KpBITHE  «QK30ILIa-
HET» — IUIAaHET |
IJIAHETHBIX ~ CHCTEM

BOKPYT IpYTUX 3BE3]L

Ha ocuose 3nanni
no (usuke onuca-
HIE

nyJabcaluu nedeus

§23.3,24.1,
yrp.19 (2)

27

DBOJIOLUS 3BE3T

3aBUCHUMOCTB CKOPO-
CTU U IMTPOAOJIKU-
TEITBLHOCTH DBOJTIO-
O 3BE31 OT UX
Macchel. Benblka
CBepxHOBON —
B3PbIB 3BE€3/IbI B KOH-
1€ €€ IBOJIIOLIMH.

Ha ocHoBe 3Ha-
HUM 1o (pu3nke
OIICHKA BPEMEHH
CBCUECHMS 3BE3]IbI
110 U3BECTHOH
Macce 3aIacoB BO-
Jopoja; AJis ONu-

§24.2, nmpak-
TUYECKUE 3a-
JaHUS

CaHus IIpUPOAbI

15




Koueunrsie ctaguu
JKM3HH 3Be3]1: OeJIble
KapJIUKH, HEUTPOH-
HBIE 3Be3/1bI (TTyJIbca-
PBI), YCPHBIE ABIPHI

00BEKTOB Ha KO-
HEYHOH cTaauu
SBOJIIOLIMH 3BE3/I.
Onpoc, ¢ppon-

manvHas paboma.

Crtpoenue u 3Bosrorus Beenennoit (449).

28| Hama 'anaktuka 1 |Pa3mepsr u ctpoenue | Onucanue crpoe-| §25.1-25.2,
lamakTukn. Pacmo- | HUSL W CTPYKTYpPBI| MPAKTUUECKHE
Jg0Kenne u aBmke- | 1 amaktuku.  M3y-| 3aganus
mne Connma. Ilnoc- | YCHHE  OOBEKTOB
Kas u chepuueckas | IOCKOM U cepu-
YECKOH MOACUCTEM.
moxcucteMpl  Lamak- | oM HOACHCTE
Iloxroroska co-
TUKU. Snpo m cnu-
oOLIeHUsT O pa3BU-
panbHbBIe pykaBa ['a- .
B TUU HCCIEIOBAaHUMN
JNAKTHKH. BpameHue | ppooe 0ge-
Pamaktuku v 1po- | gopenye  nosozo
onema «CKPBITOH | yamepuana,  pa-
MaccChI» boma ¢ KHU2O.
29 |Ipyrue 3Be3/IHbIE CUCTEMBI - TAIAKTHKU 1 |Cnupanbsble, amnun- | Onpenenenue Tu-| §26,
TUYECKUE U HElIpa- II0B rajiakTuk. ymp. 21 (2)

BUJIbHBIE FAJITAKTHKH.
WX oTnuuuTensHbIe
0COOCHHOCTH, pa3-
Mephbl, Macca, KOJH-
YECTBO 3BE3I.
CBepXxMacCcHBHBIE
YepHbIE JIBIPHI B S1-
pax ranaktuk. Ksa-
3apbl ¥ paJInoraiak-

IToaroroska co-
o01eHnst 0 Hanbo-
Jee  WHTEPECHBIX
HCCIIENOBAHUAX Ia-
JAKTUK, KBA3apOB U
JpYyrux  JNalIeKuX
00BEKTOB

16



TUKU. B3aumoei-
CTBYIOIIIME TAJIAKTH-
ku. CKOIIeHHUS U
CBEPXCKOIUICHUS Ta-
JIAKTHK

30 | Kocmonorus nauana XX B. O6mas Teopus or-  |[[I[pumenenue npuH-| §27, NpaKTH-
HOCHTEIIbHOCTH. nuna Jlomnepa ans| dyeckue 3aja-
Crauumonapnas Bee- |[00BACHEHHsT «Kpac-| HUSA
neHHas A. DHH- HOIO  CMEILEHUS.
mreiina. Besox A, [[loaroroska €000-

A. Opuamana o He-  |[IICHHS O JEATEIBHO-
CTallMOHAPHOCTU cru  Xabbma  u
Beenennoit. «Kpac- (PPuamana. Jlokasa-
HOE CMEILICHHE B TCIBCTBO  CHPABCL-
ITMBOCTH 3aKOHa Xa-
CTIEKTPAX TaNaKTHK H | 5
jga ais Habmona-
3akoH Xab0ma. Pac- A I[
., [TeNsd, pPacHoJOXKeH-
mupenue Beenennou o
HOro B Jt00OH ra-
IPOUCXOJUT O/IHO-
p JT O nmaktuke. Ob6vscHe-
POHO M M3OTPOIHO 4,0 o020  mame-
puana, paboma c
KHU2O0U.
31 | OcHOBBI COBPEMEHHON KOCMOJIOTHH. l'unorezaI'. A.T'a- | [loaroroBka u npe-| §27, mnpakTu-

Pabotsl I'.A. 'amoBa o npoucxoxaeHnu BeeneHHOM.

MOBa O TOpsTYEM
Hauaje BceneHHo,
ee 000CHOBaHUE U
MOATBEpKIeHHE. Pe-
JUKTOBOE M3ITy4de-
Hue. Teopus boib-
mioro B3pbiBa. O0pa-
30BaHME XUMHUYECKUX
anemeHToB. Dopmu-

3eHTalMs coolle-
HUS O JAESTEIbHO-
ctu ['amoBa u Jnay-
peatoB  HoOenes-
CKOHM IIpeMUHU IO
¢busuke 3a pabOTHI
10 KOCMOJIOTHH.

YCCKUC 3ala-

HUA
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pOBaHUE TAIAKTUK U
3Be31. Y CKOpEHHUE
pacmmpenus Bee-
neHHou. «TeMHas
SHEPTrUs» U aHTUTSI-
rOTEHUE.

Kuzsb u pasym Bo Beenennoit (3 u).

00xoauMBbIe JIS pa3-
BUTHUS K13HU. [Tonc-
KM JKU3HU Ha TUTaHe-

32 | Ypoxk - konpepenmus «Oauaoku 11 Mbl Bo Beenennoii?»| 1 |[Ipobnema cymiecTBo-
33 [loBTopenune. MexayHapoaHoe corpyanuyectBo Poccun| 1 | BaHHS )KHU3HHM BHC

B OCBOCHHUU U M3yuyeHUU KocMHUecKoro mpocTpaHcTBa. 3emin. YcinoBus, He-
34 |[Konmponsnasa paboma Ne3. 1

tax ConHe4YHOU CHu-
creMbl. ClIOKHBIE
OpraHUYEecKHe Co-
€IMHEHHUS B KOCMOCE.
CoBpemeHHbIE BO3-
MOKHOCTH pasiHo-
aCTPOHOMUU U KOC-
MOHABTUKH AJIf CBSI-
3U C IpyTUMU LIUBU-
nu3auusmu. [lnaner-
HBIE CUCTEMBI Y JIpY-
rux 3Be3n. [Ipume-
HATb 3HAHUS K pelie-
HUIO 3a7a4 (BbIYKC-
JUTENbHBIX, Kaye-
CTBEHHBIX, rpaduue-

IToaroroBka u npe-
3€HTaIHs CO00-
IICHUS O COBpe-
MEHHOM COCTOSI-
HUUW HAYYHBIX HC-
CIICAOBaHMUI 110
npoOiemMe cyiie-
CTBOBaHUS BHE-
3eMHOM XKU3HU BO
Bcenennoii. Yua-
CTHE B TUCKYCCUU
10 3TOM mpodieme

§28

IToBTOpPUTH OC-
HOBHBIE MOHSI-
THS, 3aKOHBI
Kypca acTpo-
HOMUU
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CKHX) Ha ypPOBHE
OIIePUPOBAHUS CJIC-
JYFOIIAMHU WHTEII-
JICKTYaJIbHBIMH OTIC-
parusMu: TIOHUMa-
HUE, IPUMCHECHHE,
aHaJin3, CHHTE3,
olLleHKa, 000011IeHNE,
CHCTEMaTU3aIHs
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