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Y4eOHOro npeaMera ACTPOHOMHUU



HOACHUTEJIBHAA 3AIINCKA

OBLUME LENN N 3AJAHYN
ACTpOHOMHUSI B POCCHICKOI IIKOJIE BCErla paccMaTpHBalIach Kak Kypc, KOTOPBIH, 3aBepias Gpu-

3MKO-MaTeMaTHIeCKOe 00pa30BaHKUE BBHITYCKHUKOB CPEIHEH MNIKOJIbI, 3HAKOMHUT MX C COBPEMCH-
HBIMH TIPEJICTABJICHUSMU O CTPOSHUU U IBOJIIOIMH BceneHHOM 1 criocoOCTBYET (OPMUPOBAHHIO
HAay4YHOT'O MUPOBO33peHUA. B HacTosmiee Bpemsi BAXKHEHIIUMHU 3a1a4aMi aCTPOHOMUH SIBJISIFOTCS
(dhopMHpOBaHKE TIPEICTABICHUNA O €IUHCTBE (PU3MICCKUX 3aKOHOB, JICHCTBYIONIUX Ha 3eMJIC U B
Oe3rpaHnvHON BceleHHOW, 0 HEeNPEepBhIBHO MPOUCXOSINCH 3BOJIIONNWN HANIEH TUTAHETHI, BCEX
KOCMHYECKHUX TEJI U UX CHCTEM, a TakKe camoil BceneHHON. ACTpOHOMUS SIBIIIETCS MPEAMETOM
10 BBIOOPY U peau3yeTcs 3a CUeT MIKOJIbHOIO WM PErMOHAIbHOTO KOMIIOHEHTA.

Ienau u 3apa4u:

® 0CO3HaHWe MPUHLMMUANBHOW PONN acTPOHOMMUM B MO3HAHWWU GYHAAMEHTaNbHbIX 3aKOHOB
npupoabl 1 GOPMUPOBAHUN COBPEMEHHOM eCTeCTBEHHOHAYYHOW KapTUHbI MUPA;

® npuobpeTeHne 3HaHWI 0 GU3nUecKol Npupoae HebeCHbIX TeN N CUCTEM, CTPOEHUA U IBOJIO-
LMK BceneHHOM, NPOCTPaHCTBEHHbIX M BPeMeHHbIX Maclwtabax BceneHHol, Hanbonee Bax-
HbIX aCTPOHOMMUYECKMUX OTKPLITUAX, ONPeAeINBLUMX PAa3BUTUE HAYKN U TEXHUKM;

® OBNajieHVe YMEHUAMU O6BACHATL BUAMMOE MOJIOKEHNE U ABUXKEHNE HeBeCHbIX Ten NpuH-
uMnamu onpefeneHus MeCTONONOMKEHUA U BPEMEHW MO acCTPOHOMUYECKUM ObObekTam,
HaBblKaMM NPAKTUYECKOrO MCMNO/Ib30BAHUA KOMMNBIOTEPHbIX NPUNOXKEHWUI ANA onpeaeneHns
BMAa 3Be3HOro Heba B KOHKPETHOM MYHKTe ANA 3a4aHHOTO BPEMEHU;

® pa3BUTME NO3HABATE/IbHbIX MHTEPECOB, UHTENNEKTYaNbHbIX U TBOPYECKUX CrocobHoCTel B
npouecce NpuobpeTeHNA 3HaHMI NO aCTPOHOMUM C UCMO/Ib30BAHMEM PA3/IUYHBIX UCTOYHMU-
KOB MHPOPMaLMKN U COBPEMEHHbIX MHPOPMALMOHHBIX TEXHONOTNIA;

® 1ICN0/b30BaHNE NPUOBPETEHHbIX 3HAHWIA U YMEHWI ANA peLleHnA NPaKTUYeCcKMX 3a4a4y no-
BCEHEBHOM XU3HU;

® ($opMMpoBaHME HAYYHOTO MUPOBO33PEHUS;

e ¢dopmupoBaHMe HABLIKOB MCMNONb30BAHUA €CTECTBEHHOHAYYHbIX M 0COBeHHO ¢usMKo-
MaTeMaTUYeCKUX 3HaHUI ANA OBBEKTUBHOMO aHa/iM3a YCTPOMCTBA OKPYXKaloLWero mvpa Ha
npumepe JOCTUKEHUI COBPEMEHHOMN acTPOPU3UKM, aCTPOHOMUMU U KOCMOHABTUKM.

B mpouecce oOyuenus actpoHOMuH oOecriedunBaeTcsi (POPMUPOBAHUE Yy IIKOJBHHKOB —€CTE-

CTBEHHOHAYYHOH T'PaMOTHOCTH, KPEAaTHMBHOTO MBINUICHUS, I100anbHON KommereHnun. Cxema

€CTECTBEHHOHAYYHas IPaMOTHOCTh  (MMOTPEOHOCTh — LIEJb — CIIOCO0 — pe3ynbTaT) MO3BOJISET

HanOoJiee OPraHMYHO PelIaTh 33Ja4M YCTAHOBJICHHS CBS3EH MEXKAY 00pa3oBaTEIBHBIM H KU 3-

HEHHBIM IIPOCTPAHCTBOM, 00pa30BaTEILHBIMH PE3yJIbTaTaMH, MOJTY4YECHHBIMH ITPU U3y4EHUH pa3-

JMYHBIX TPEIMETHBIX O00JIacTel, a Takke COOCTBEHHBIMU OOpa30BaTEIbHBIMU pE3yJIbTaTaMH

(3HaHUSAMHU, YMEHUSIMH, YHUBEPCATbHBIMH Y4EOHBIMH JICHCTBUSMU U T. J.) M )KU3HEHHBIMH 33]1a-

yamu. Kpome Toro, cxema ecTecCTBEeHHOHAay4YHasi TPAMOTHOCTh I103BOJISIET BBOJAMUTH B 00pa3oBa-

TEJIbHBIN MPOIIECC CUTYALlH, TAIOIINE ONBIT MPUHATUS MparMaTUYHbIX PELICHUH Ha OCHOBE COO-

CTBEHHBIX 00pa30BaTENIbHBIX PE3yJAbTaTOB, HAUMHAS OT PELIEHUs OBITOBBIX BOMPOCOB U 3aKaH-

YyMBas PELIEHHEM O HANpPaBICHUAX MPOJOJDKEHMs O0O0pa3oBaHMs, MOCTPOCHUEM KapbepHBIX U

KU3HEHHBIX IUIaHOB. TakuMm oOpa3oM, MpeaMeTHbIEe 33/1a4d B Kypce acTpOHOMUHM B (hopMmaTte

PISA no3Bonser popmupoBaTh y 00yyaromuxcst pecypc NpakTUYeCKUX YMEHUH U OMbITa, HEOO-

XOJAMMBIX JJIS Pa3yMHOW OpraHM3alUMd COOCTBEHHOW JKM3HM, CO3/AET YCIOBUS AJsl pa3BUTHUSA

MHUIMATUBHOCTH, N300pETaTEIbHOCTH, THOKOCTH MBILIUICHHS.



MecTo yueOHOro npeaMera B yueOHOM IJIaHe

N3yuenue kypca paccuutano Ha 34 yaca. [Ipu muiaHupoBaHMM 2 4acoB B HENENIO KYpC MOXKET
OBbITH TMPOWJICH B TEUCHHE MepBOro noiayrogus B 11 kmacce. BaxkHyio poJib B OCBOCHUHU Kypca
UTPAIOT MPOBOJMMEIE BO BHEYPOUHOE BpeMsi COOCTBEHHBIEC HaOMroAeHus ydammxcs. Cnenndurka
TUTAHUPOBAHUS STHX HAOIIOJCHUN OTIPEICISIETCS IBYMsI 00CTOsITEILCTBaMU. Bo-TiepBbIX, OHU (32
UCKItoYeHreM HaomoneHui CoHILa) JOKHBI IPOBOIUTHCS B BEUEpHEe WM HOUHOE Bpems. Bo-
BTOPBIX, OOBEKTHI, MPUPOAA KOTOPBIX M3Y4aeTCs Ha TOM WJIM MHOM YPOKE, MOTYT OBITb B 3TO
BpeMsi HEIOCTYIHBI JuIsl Habmoaenuil. [lpy nianupoBanun HaOmoneHUN 3TUX 0OBEKTOB, B OCO-
OEHHOCTH IIJIaHET, HCO6XOI[I/IMO YUYUTBIBATH YCJIOBUA UX BUAUMOCTHU.

COJEPKAHME KYPCA
AcTpoHOMHUS, €€ 3HAYEHHE U CBA3b € IPYTHMH HAYKAMHU.

AcTtpoHOMUS, €€ CBS3b C ApyrumMu Haykamu. CTpykTypa u maciitadsl Beenennoil. OcoOenHocTH
aCTPOHOMHYECKHX METOJOB HCCIEAOBAaHMA. TeIeCKOIBl U pafnoTeNIecKonbl. BeeBoHOBas act-
poHOMUSL.

HpaKanecm[e OCHOBbI aCTPOHOMMHU.

3Be3bl U CO3BE3AMS. 3BE3JIHBbIE KApThl, INI0OYCHI U aTiackl. BuanMoe ABM)KEHHE 3BE3]] Ha pas-
JUYHBIX Teorpaduueckux mupoTtax. KympmuHamus cBeTwI. Buanmoe roauyHoe ABUKEHHE
Comnna. Dxnuntuka. JIBmwkenue u ¢dassl Jlynsl. 3atmenust Conuna u JIyasl. Bpems u kanen-
napkb.

Crpoenue Co/IHeYHOH CHCTEMBI.

Pa3Butue npencraBieHuid o crpoeHun mupa. ['eonieHTpuyeckas cucrema mupa. CTaHOBJICHUE
reJInoIeHTpuYeckor cuctemMbl Mupa. Kondurypamuu rianer u ycinoBus ux Bugumoctu. CuHo-
JTUYECKUN U CHICpUICCKUN (3BE3/IHBIN) rmepruoabl oOpamieHus mianer. 3akonsl Kemiepa. Onpe-
JIeJICHUE PacCTOAHUN M pazMepoB Tel B ConHeyHOM cucteme. ['OpH30HTANIbHBIA Mapajliakc.
JIBukeHne HeOECHBIX Tell MOJl IeHCTBUEM cuil TsroteHus. OnpeneneHue Macchl HEOECHBIX Tell.
JIBuKeHHe MCKYCCTBEHHBIX CIIyTHUKOB 3eMJIM M KOCMHUYECKUX amnmnapatoB B CoJIHEYHOMN cHcTe-
Me.

IIpupona ten CotHEYHOM CHCTEMBI.

ConHeuyHasi cucTemMa Kak KOMILIEKC TeJ, UMEIIIUX olriee mpoucxoxaeHue. 3emis u Jlyna —
nBoiHasa mianera. MccnenoBanusa JlyHel kocMuueckumu annaparamu. [Iunotupyemsie moseTsl
Ha Jlyny. [Inanersl 3emHoi1 rpynmsl. [Ipupona Mepkypusi, Benepsl u Mapca. IlnaneTsl-ruranrsi,
UX CIIyTHUKH U Kojbla. Manble Tena CoaHEYHOW CUCTEMBI: aCTepOUIbl, MIIAHETHI-KapJIuKH, KO-
METBI, METEOPOUIbI, METEOPBI, OOTIHIBI 1 METEOPUTHI.

CoJHne 1 3Be3abl.

N3nyuyenne u temneparypa Connua. CoctaB u crpoenue Connua. MctouyHuk ero sHepruu. At-
Mocdepa Comnia. CoaHeuHass akTUBHOCTD M €€ BIHMSHUE Ha 3eMJTI0. 3Be3/Ibl — JaJieKue COJHIIA.
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[lNopuunelil napaniake U paccTosiHust 10 3Be31. CBETUMOCTh, CIIEKTpP, LIBET U TEMIEpaTypa pas-
JINYHBIX KJIACCOB 3Be3[. JlnarpaMma «CneKkTp — CBETUMOCTBY. Macchl U pa3Mmepsl 3Be31. Moae-
mu 3Be31. [lepemMeHHbIe U HecTallmoHApHBIC 3Be3 b1, Lledennpr — Masku Beenennoit. DBomonus
3B€3[] pa3JIMYHON MaCCBHI.

Ctpoenue u 3Boa0uus BeesieHHOI.

Hama IN'anaktuka. Ee pasmepsl u ctpykrypa. /[Ba thna nacenenus [anaktvku. Mex3Be3aHas
cpena: ra3 u meutb. CriupanbHbie pykaBa. SAnpo [Nanaktuku. Obnactu 3Be3gooOpa3oBanus. Bpa-
menue [amaktuku. [IpoGiema «ckpwiToi» Macchl. PazHooOpasme mmpa ramaktuk. Ksaszapbl.
CKoTuleHHs] U CBEPXCKOIUICHHS TalakTUK. OCHOBBI COBpeMEHHOM KocMosioruu. «KpacHoe cme-
nieHre» u 3akoH Xab6na. Hecranmonapuas Beenennas A. A. ®@puamana. bonbiioii B3pbIB. Pe-
JINKTOBOE M3Jy4yeHHE. Y CKOpeHHue pacumpeHus BeenenHol. «TeMHas sHEprus» u aHTUTITOTe-
HUE.

7Ku3Hb u pa3ym Bo BeesieHHOM.

[TpobGmema cyriecTBOBaHMS KU3HH BHE 3e€MJIU. YCIOBHS, HEOOXOAUMBIC IS PA3BUTUS KU3HU.
[Touckn xwu3Hm Ha maHerax ConHeuHOW cucTteMbl. CIIOKHBIE OPraHUYECKUE COEAUHEHHS B
kocMmoce. CoBpeMeHHBIE BO3MOXKHOCTH KOCMOHABTUKHU M PAJIUO - ACTPOHOMUH JJIS CBS3H C JIPY-
TMMH [UBWIM3AIUSIMU. [I1aHeTHBIE CUCTEMBI Y APYrUX 3Be3]. YeI0BEYECTBO 3asiBJISIET O CBOEM
CYILIECTBOBAHUH.

IInanupyemMble pe3yJbTaThl: JUHYHOCTHBIE, MeTANIPeIMETHbIE U NMpPeIMeTHbIE

JINYHOCTHBIMH Pe3yJabTATAMH OCBOCHHUS Kypca aCTPOHOMHUU B CpeHEH (TTOTHOM ) IIKOJIE SB-
JISFOTCS:

- (¢bopMHpOBaHHE YMEHHUS YOPABIATH CBOEH IO3HABATENBHOW AEATEIBbHOCTHIO, OTBET-
CTBEHHOE OTHOUIEHHE K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTh K CaMOPa3BUTHIO U caMoo0Opa3oBa-
HUIO, a TAK)KE€ OCO3HAHHOMY MOCTPOCHHUIO MHAUBUYaIbHOM 00pa3oBaTeIbHON JIEATEIBHOCTH Ha
OCHOBE YCTOMUYMBBIX MMO3HABATEIbHBIX HHTEPECOB;

- (hopmupoBaHHUE MO3HABATEILHON U MHPOPMAIIMOHHON KYJIbTYPHI, B TOM YHCJIC HABHIKOB
CaMOCTOSITEIPHONW pabOThl ¢ KHUTaMH M TEXHUYECKUMH CPEJICTBaMU MH(POPMAIIMOHHBIX TEXHO-
JIOTHH;

- q)OpMI/IpOBaHI/IC Y6C}KIICHHOCTI/I B BO3MOJXHOCTHU ITO3HAHHUA 3daKOHOB IIPHUPOJBI U UX HC-
[M0JIb30BaHMs Ha OJ1aro pa3BUTHA YeJI0BEUECKOM OUBHUIIN3alIUN,

- q)OpMI/IpOBaHI/IC YMCHHA HAXOAUTH aICKBATHBIC CIIOCOOBI IIOBCICHUA, B3aHMOHeﬁCTBHH n
COTPpYAHHUYICCTBA B IPOLIECCEC yqe6H0171 u BHey‘Ie6HOI71 ACATCIIbBHOCTH, IPOSBJIATH YBAKUTCIBHOC
OTHOIICHHUEC K MHCHHUIO OIIIIOHCHTA B XOA€ O6CY)KI[€HI/IH CIIOPHBIX HpO6J'IeM HAayKH.

Memanpeomemmnple pe3ynbTathl - GOpMHUPOBaAHUE YHUBEPCATbHBIX YueOHbIX AericTBuii (YVY /).

MeTaHpeI{MeTHHC PE3YyIbTAaThl OCBOCHUS NTPOTPpaMMEI ITPEATIOIAratoT:

— HaXoJUTh MPoOJIEeMy HCCIIEOBaHUSA, CTABUTh BOIPOCHI, BBIJIBUTATh TUIOTE3Y, Mpeiia-
raTb aJbTEPHATHUBHBIE CIIOCOOBI pelIeHHs MpoOaeMbl U BEIOMpATh U3 HUX Hambosee 3pdekTuB-
HBIH, KJ1accu(PpUIUPOBaTh OOBEKTHI UCCIIEAOBAHUS, CTPYKTYPUPOBATh U3ydaeMblil MaTepual, ap-
I'YMEHTHPOBATh CBOIO MO3ULINIO, JOPMYIUPOBATH BHIBO/IBI U 3aKITIOUCHMUS;

- AHAJIIN3UPOBATH HaGJIIO,HaCMBIC SIBJICHUS M OOBICHATH NMPpHUYUHBI HX BO3BHUKHOBCHU ]



- Ha [IPAKTHUKE I0JIb30BAThCS OCHOBHBIMM JIOTHYECKUMU

- IIpUeMaMH, METOJaMHi HaOJII0IeHUs, MOJIEIIMPOBAHUS, MBICJIEHHOIO IKCIIEPUMEHTA, IIPo-
THO3UPOBAHUS;

- BBIIIOJIHATH IIO3HABATEIIBHBIE U IIPAKTUYECKUE 3a/1aHUs], B TOM YHUCIIE IPOCKTHBIE;

- M3BIIEKaTh UH(OPMAIMIO U3 PA3IMYHBIX UCTOYHUKOB (BKIIIOYAs CPEJCTBA MACCOBOM MH-
(dbopmanyy ¥ HHTEPHET-PECYPCHI) U KPUTHUECKHU €€ OIICHUBATh;

- TFOTOBUThH COOOILEHUSI U MPE3EHTALMU C HUCII0JIb30BAHUEM MAaTE€pHalIOB, MOJYYEHHBIX U3
WHTepHeTa u Apyrux UCTOYHHUKOB.

Pezcynamuenvie YY/I.

- HaxXoJUTh MPOOJEMy HCCIIEIOBAaHUS, CTABUTh BOIPOCHI, BBIIBUrAaTh TMIOTE3Y, MpeiJia-
raTb aJbTEPHATUBHBIE CIIOCOOBI peleHus] MpoOaeMbl U BbIOMpaTh U3 HUX Hanbosee 3pPexTrB-
HBIU.

Ho3znaeamenvnwvie YY/[:

- KJIaCCU(UIMPOBATH OOBEKTHl HCCIEAOBAHUS, CTPYKTYpPUpPOBaTh M3ydaeMbli Marepuall,
(GbopMyIupoBaTh BHIBOBI U 3aKIIOUECHHUS;

— Ha MPAaKTUKEC MOJb30BaThHCA OCHOBHBIMU JIOTUYCCKUMU IMPpHUEMaMHU, METOJaMU Ha6J'IIOI[C-
HHUA, MOJCIIMPOBAHNA, MBICJICHHOI'O SKCIICPUMECHTA, IIPOTHO3UPOBAHUSA

- AHAJIIN3UPOBATH Ha6monaeMme SIBIIEHUS U OOBACHSTE IMIPHUYUHBI ©X BO3SHUKHOBCHU
— BBINIOJIHATH IMMO3HABATCJIBHBIC U IMMPAKTUYCCKUC 3aJIaHUA;

- U3BJIEKaTh UH(OPMALINIO U3 Pa3IMYHBIX HCTOUYHUKOB (BKJIIOYAsl CPeACTBA MAacCOBOM MH-
(dbopManuu U UHTEPHET-PECYPChl) U KPUTUYECKH €€ OLEHUBATh;

- TOTOBUThH COOOILEHUS U MPE3EHTAIlMU C MCIOJb30BAHUEM MAaTEpPHANIOB, MOJYYEHHBIX M3
WuTepHera u Apyrux UCTOUHUKOB.

Kommynuxamuenwvie YY/I:

- apryMEeHTHPOBATh CBOIO MO3UIHIO.

IIpeameTHbIe pe3yJbTAThI U3y4EHUS ACTPOHOMHMH B CPEIHEH (IIOJHOM) IIKOJIE ITPE/ICTaBICHBI B
coZiep’kaHuu Kypca 1o temMaMm. O0ecneunTh JOCTH)KEHUE TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS
OCHOBHOW 00pa30BaTeNbHON MPOTPaMMBI, CO3/IaTh OCHOBY ISl CAaMOCTOSITEIBHOTO YCIICIIHOTO
YCBOCHHUSI 00YYaIOIIMMUCS HOBBIX 3HAHHWH, YMEHHUI, BUJOB U CIIOCOOOB JIESITENBHOCTH JIOJDKEH
CHCTEMHO-/ICATEIFHOCTHBIA TOAX0A. B COOTBETCTBHM € 3THM MOJXOJOM MMEHHO AKTUBHOCTB
00y4Jaromuxcsi IPU3HACTCS OCHOBOM JTOCTIIKEHHUS Pa3BUBAIOIINX IeJICH 00pa3oBaHMs — 3HAHUS
HE MepelaloTCs B TOTOBOM BHJIE, a TOOBIBAIOTCS YYAIlUMHKCS B MPOIIECCE MO3HABATEIBHON JIes-
TEJILHOCTH.

OnmHUM U3 TyTeH MOBBIIICHUS MOTHBALMH U d((GEKTUBHOCTH Y4eOHOH IEATENLHOCTH B OCHOB-
HOM IIKOJIE SIBJISIETCS BKJIIOUEHHUE YUAIIUXCS B YYEOHO-UCCIe008AMENbCKYI0 U NPOEKMHYI0 Oesl-
MenbHOCHb, KOTOpast UMEET CIEIYIOIINE 0COOCHHOCTH:

- LENU ¥ 33/1a41 STHX BHJIOB JICATEIBHOCTH YYAIIUXCs ONPENCIAIOTCS KaK UX JTHYHOCT-
HBIMH MOTHBaMH, TaK M COLMAJIbHBIMH. DTO O3HAYAET, YTO TaKas JESATEIbHOCTb JOJIKHA OBITh
HafpaBjeHa HE TOJIbKO Ha MOBBIIICHHE KOMIIETEHTHOCTH MOJPOCTKOB B MpeIMETHON 001acTu
OTIpe/IeNIEHHBIX YUeOHBIX TUCIMILIINH, HE TOJBKO Ha Pa3BUTHE UX CIIOCOOHOCTEH, HO U Ha co3/1a-
HUE NMPOJIYKTa, UMEIOLIET0 3HAYMMOCTb Ul APYTHX;

- y‘le6HO'I/ICCJ'IeI[OBaTeJ'ILCKa$I " MPOCKTHAas ACATCIBbHOCTD HOJIKHA OBITh OpraHnu30BaHa
TaKUM o6pa30M, YTOOBI yqamuecda CMOTJIN peain30BaTb CBOU HOTpe6HOCTI/I B O6I.I.[€HI/II/I CO 3Ha-
YUMBIMU, pe(bepeHTHBIMI/I rpynmnamMu 0 IHOKJIACCHUKOB, y‘IHTeJ’IefI nT. I CTpOH pa3In4dHoro po-
Ja OTHOLICHUA B XOJ€ HCHCHaHpaBHCHHOﬁ, HOHCKOBOﬁ, TBOp‘-ICCKOﬁ u HpOI[y’[(THBHOﬁ ACATCIIb-
HOCTH, ITOAPOCTKHU OBJIAJACBAOT HOpMaMH B3aMMOOTHOIIIEHUN C pa3HbIMHU JIIOAbMHU, YMCHUSIMU
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MEPEXOAUTH OT OJHOTO BUJA OOIIEHUS K APYroMy, IpUoOpeTaroT HAaBBIKK MHIMBHIYaIbHON ca-
MOCTOSITENIbHOM pabOThI 1 COTPYAHUYECTBA B KOJUICKTUBE;
- opranu3zaius yaeOHO-UCCIeI0BATEIbCKUX U MPOEKTHBIX pa0OT IIKOJIBHUKOB o0ectie-
YUBACT COUCTAHUC PA3JIMYHBIX BUJOB MMO3HABATEIILHOM JACATCIBHOCTH. B sTnx BHUAAX ACATCIBHO-
CTH MOTYT OBITh BOCTPEOOBAHBI MPAKTHUECKH JIFOOBIE CIIOCOOHOCTH MOAPOCTKOB, pealn30BaHbI
JIMYHBIC MTPUCTPACTUA K TOMY UJIKM HHOMY BUAY ACATCIBHOCTH.

IInanupyemsle pe3yJbTaThl 0CBOeHHs acTpoHoMuu B 11 kiaacce

B pesynbTaTe yueOHO-UCCIIEI0BATENBCKON U TPOSKTHOM JIEATETbHOCTH
Buinycknuk nonyuum npeocmasenenue:

(0) (1)I/IJ'IOCO(1)CKI/IX 1 MCTOAOJIOTHYCCKHNX OCHOBAHHAX H&y‘-IHOfI ACATCIIBHOCTH U HAYYHBIX METO-
nax, IPUMCHACMBIX B HCCHGHOB&TGHLCKOﬁ n HpOGKTHOI\/JI JACATCIBHOCTH,

0 TaKHUX TIOHSATHUSX, KAK KOHYEeNnyusl, HaAy4Has 2unomesd, Memoo, IKCnepuMeHrnt, Ha0elCHOCb
2unome3svl, MOOeb, Memoo coopa u Memoo aHaiu3a OAHHbIX;

O TOM, YeM OTJIMYAIOTCS WCCIEAOBAHUS B TYMaHHUTAPHBIX 00JACTSIX OT HCCICIOBAHUN B €CTe-
CTBEHHBIX HAayKaXx;

00 MCTOpPHH HAYKH; O HOBEHUIITNX pa3pabOTKax B 00JACTH HAYKH U TEXHOJIOTHIA;

0 TpaBWJIaX W 3aKOHAX, PETYIHUPYIONIUX OTHOIICHUS B HAYYHOU, M300pETATEIIbCKON M UCCIE0-
BaTEIbCKUX OOJIACTAX AEATETbHOCTH (IMAaTEHTHOE MpaBo, 3allUTa aBTOPCKOro Ipasa U T. I.); O
NeSITeIbHOCTH OpraHu3alui, COOOLIECTB U

- CTPYKTYp, 3aHHTEPECOBAHHBIX B PE3y/IbTaTaxX HCCICIOBAHWA M IMPEIOCTABIISIONINX Pe-
Cypchl JJisi TIPOBEJIEHUS HCCIEAOBAaHUN M pealn3allud MPOeKTOB ((POHIbI, TOCYAapCTBEHHBIE
CTPYKTYPBI, KpayAhaHIUHTOBBIC CTPYKTYPHI | T. II.).

Botnycknuk cmoscem:

peliath 3a1a4d, HaXOJAIIUECs Ha CThIKE HECKOJBKMX YYCOHBIX AMCIMILIAH (MEXIPEIMETHBIC
3a/1aun);

WCIIOJIb30BaTh OCHOBHOW  QTOPUTM  MCCICAOBAHWUS TIPU PEINICHHH CBOUX  y4eOHO-
[MO3HABATENbHBIX 3a7a4;

HCII0JIb30BaTh OCHOBHBLIC IPHUHIMUIILI HpOGKTHOfI JACATCIIBHOCTH IIPpHU PCIICHHUH CBOHUX yqe6Ho-
IIO3HABAaTCJIbHBIX 3a4a4 M 3aJ1a4, BO3SHHUKAIOIIUX B Ky.]'[I:TypHOﬁ u COHHaHBHOﬁ KHU3HU, — UCIIOJIb-
30BaTh 3JICMCHTHEI MATEMAaTHYCCKOI'O MOJCIIMPOBAHNA ITPHU PEHICHUN HUCCIICA0BATCIbCKHUX 3a1a4;

HCII0JIB30BaTh 3JIEMCHTBI MAaTEMATUYCCKOrO aHallvu3a I MHTEpIpETalu PE3yIbTaToB, IIOJIY-
YCHHBIX B XOA€C y‘IC6HO-HCCHe,HOBaTeHBCKOﬁ pa6OTI>I.

C Toukw 3peHus GOpMUPOBAHUS YHUBEPCAIbHBIX YU€OHBIX AEUCTBUI B X0J1€ OCBOCHUS IPUHIIU-
OB y4eOHO-UCCIIeI0BATEIBCKOM U MMPOEKTHOM eATEIbHOCTH

Buinycknuk nayyumca:

q)OpMyJ'II/IpOBaTB HAaYYHYIO T'HIIOTEC3Yy, CTaBUTH LICJIb B paMKaX UCCICAOBAHUA U ITPOCKTUPOBAHNA,
HCXoad U3 Ky.]leypHOﬁ HOPMEBI U COO6p83y5{CL C IpCACTaBJICHHUAMUA 00 06IJ_I€M 6.]'[3.1"6;

BOCCTAHABJIMBATb KOHTCKCTHI U IIYTU PAa3BUTHUA TOI'O HWJIIM UHOTO BHUJA HaquOﬁ ACATCIBbHOCTH,
onpeacirsids MECTO CBOCTO UCCIICAOBAHUA UJIU ITPOCKTA B O6H.[€M KYJIbTYPHOM IIPOCTPAHCTBEC,

OTCJIC)KMBATb U NPUHUMATb BO BHHUMAHUC TPCHIAbI U TCHACHUIUHW PA3BUTUA PA3JIMYHBIX BHUIOB
ACATCIIbHOCTH, B TOM YHCJIC HAYYHLIX, YUYUTBIBATH UX ITPHU TIOCTAHOBKE COOCTBEHHBIX ueneﬁ;

OLCHUBATHL PECYPChl, B TOM YHCJIC U HCMATCPHUAIILHBIC, TAKUC KAK BpCEMH, HeO6XO,[[I/IMI>Ie JJIsL
JOCTH)KEHMS OCTaBICHHOM OCIun,

HaxOJUThb PA3JIMYHBIC UCTOYHHUKU MATCPUAIIBHBIX U HEMATCPHUAJIBHBIX PECYPCOB, NMPCAOCTABIIA-
Omux CpeacTBa sl NpOBCACHUA HCCIeIOBaHUN U pcai3aliu INPOCKTOB B PA3JIMYHBIX o0ia-
CTAX ACATCIABHOCTH YCJIOBCKA,

6



BCTYyIIaTb B KOMMYHUKAIIUIO C ACPKATCIIAMHA PA3JIMYHBIX THUIIOB PECypCOB, TOYHO U 00BEKTHBHO
MPE3CHTYA CBOH MMPOCKT HJIKM BO3MOKHBIC PE3YJIbTATbl HCCICAOBAaHUA, C LECJIBIO obecrieueHust
MPOAYKTHUBHOI'O B3aMMOBLIT'OJJHOT'O COTPYIHUYCCTBA,

CaMOCTOSITEJIBHO U COBMECTHO C JPYIrMMH aBTOpaMu pa3palaTbhlBaTb CUCTEMY IapaMETpPOB U
KPUTEPHEB OLIEHKU (P(PEKTUBHOCTU U MPOAYKTUBHOCTH PEATM3AIMU MPOEKTa WM HCCIIEO0Ba-
HUS Ha KQXJIOM dTale peajn3alyy 1 10 3aBepIIeHIH paboThl;

ACKBATHO OLCHUBATL PHUCKU pCaIM3allui MPOCKTAa U NPOBCACHUA UCCICAOBAHUA U IIPEAyCMaAT-
pUuBaTh YT MUHHUMH3AIHUU 3TUX PUCKOB;

aJICKBaTHO OIIEHWUBAThH TOCIEACTBHS peaTM3allii CBOETO IMPOCKTa (M3MEHEHHS, KOTOPHIE OH
MOBJICYET B )KU3HU APYTUX JIIOACH, COOOIIECTB);

aJICKBATHO OLICHMBATh JAJbHEHIIEE DPA3BUTHE CBOErO INPOEKTa WM HCCIENAOBAHMS, BHJIETh
BO3MO’KHBIE€ BAPUAHTBI IPUMEHEHHUSI PE3YJIbTATOB.

TemaTuueckoe miannposanue 11 kiaacc actpoHoMust

KomuuectBo | B oM unmcie,
Paznen Tema
4acoB KOHTp. pab.
I ACTpOHOMHUSI, €€ 3HAUEHHUE U CBSI3b C IPYIrMMU HayKaMu 2
] [IpakTHueckrue OCHOBBI acTpOHOMHUHM. BKian poccuii- 5
CKMX YYEHBIX B Pa3BUTHE HAYKU — ACTPOHOMUSI.
Crpoenue CoaHEYHON CUCTEMBI.
Il o .. 7
Bxiiag poCcCUHCKUX YYEHBIX U MHKEHEPOB B HUCCIIENO0-
BaHME KOCMUYECKOI0 MPOCTpaHCTBa ¢ nomolbio KA u




ncC.

[Ipupona ten CoaHEUHOM CUCTEMBI.

BKJIaI[ COBCTCKHUX y‘IéHI)IX B HCCJIICAOBAHUC U HU3YyYC-

v 8
Hue JIyHsbL.
CoJHIle U 3BE3/bI.

v CoiiHeyHast aKTUBHOCTh M €€ BIMAHHE Ha 3eMIII0 U 5
ouocdepy.
Crtpoenue u 3Bosrorus BeeneHHoil.

Vi PaboTsr I'.A. 'amoBa o mpoucxoxaeHuu BeeneHHOM. 4

VII XKuzne u pazym Bo BeenenHoi 3

MexayHapoaHoe COTpYAHUYECTBO Poccuu B 0CBOCHHMH
1 uzyueHuu Kocmuueckoro mpocTpaHcTBa.

YyedHO-MeTOANIECKOE 00ecTIeueHne

1. Boponnos-BenssimunoB b. A., Ctpayt E. K. «Actponomusi. bazoBrsiit ypoenb.11 kimace», M.
Hpoda, 2017

2. E.K.Crpayr Meromuieckoe mocobre kK yaeOHUKY «AcTpoHoMUs. ba3oBbiii ypoBeHs. 1 1
kiace» aBTopoB b. A. BoponioBa-Benbsimunosa, E. K. Ctpayra, M. [Ipoda, 2018




KaJICHIlapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE.

/3 Jara
Kon- Conepxanue ypo- Bupn nesitesibHO-
Ne Tema BO Ka CTH yYaIIHuXcs o o
n/n
yac mwiany | ¢gpakry
AcTpoHOMUSI, €€ 3HaYEHHE U CBSA3b C JPYTMMHU HayKamH (2 1)
1. | Yro uzyuaer actpoHomusi. E€ 3HaueHne U CBS3H C Ipy- 1 | AcTtpoHomus, ee [Touck mpumepos, | §1, 3.1 02.09
TUMU HayKaMHU. CBSI3b C IPYTHUMH TIOITBEPIK TAFOTITUX
HaykamH. Pa3BuTre | MpakTUYIECKYIO
aCTPOHOMHH OBLIO HaIpaBJICHHOCTh
BBI3BAHO MpPAKTUYe- | aCTPOHOMHUH.
CKMMH TIOTpEOHO- Beceoa, oocyacoe-
CTSIMU 4Y€JIOBEKa, Hue, paboma c
Ha4YMHAas C TIIyOOKOU | yueOHuxoM.
JIPEBHOCTH. ACTpo-
HOMHMsI, MaTeMaTHKa
u ¢u3nKa pa3BuBa-
JIUCh B TECHOM CBSI3U
ApYr € Apyrom.
Crpykrypa u mMac-
mtaObl BeenenHoii
2. | Habmrogenus — ocHOBa aCTPOHOMMH. 1 | Hazemnsie u kocmu- | IIpumenenue 3na- | §2, ymp.1(2) | 09.09
Bxutag poccuiickux yu€HbIX B pa3BUTHE HAyKH — acTpO- YecKue Mpudopsl U HUH, MOTy4EeHHBIX
HOMHSL. METOJIbI UCCTIeIOBa- | B Kypce (pU3HKH,
HUSl aCTPOHOMHUYE- JUTSL OTTUCAHUS
ckux o0bekToB. Te- | ycrpoiicTBa Tese-
JIECKOIIBI U PAaZMOTE- | CKOma. Xapakre-
JECKOIBI. BCeBONIHO- | puCTHKA peuMy-




Basi aCTPOHOMMUS

niecTB HaOmro/Ae-
HUM, IPOBOIUMBIX
U3 KOCMoca.
Beceoa, obcyorc-
OdeHue, paboma c
VUEOHUKOM.

[IpakTrueckue

OCHOBBI aCTPOHOMUH (5 4).

3Be3/1b1 U co3Be3aus. HebecHble KOOpIMHATHI. 3BE3HBIC 1

KapThl

3Be3/IHAas BEIUUMHA
KaK XapaKTepUCTHUKA
OCBEIIEHHOCTH, CO-
371aBa€MOM 3BE3/I0M.
CormacHo mKaie
3BE3IHBIX BEIUYNH
pa3HOCTb Ha 5 BeJU-
YUH, Pa3IM4ue B MO-
Tokax cera B 100
pa3. DkBaTopuagbHas
cUCTEeMa KOOPJAWHAT:
IPSIMOE BOCXOXK]IC-
HHE U CKIOHEHHE.
Hcnonn3oBanue
3BE3/IHOM KapThl ISt
omnpeneaeHus 00beK-
TOB, KOTOPBIE MOKHO
HaOJII0IaTh B 3aaH-
HBII MOMEHT BpeMe-
Hu. Pewenue 3aoa-
Huil ¢ popmame

ITonroroBka npe-
3eHTaluu 00 ncC-
TOpPWHY HA3BAHUU
CO3BE3TUU U
3BE3]I.
[Ipumenenue 3Ha-
HUM, MOJTYYEHHBIX
B Kypce reorpa-
¢un, o cocrasiie-
HUU KapT B pa3-
JUYHBIX TTPOCKITHU-
sax. Pabdora co
3BE3AHOM KapTou
MIPU OpraHU3aINH
Y TIPOBEACHUH
HaOJIFOICHUH.

beceoa, ppon-
manvHas paboma.
Paboma c
yuebHukom. I1oo-
20MOBKa npe3eH-

§3949
ynp.2 (3),
ymp.3 (3)

16.09




PISA

mayuu 00 ucmopuu
HA368AHUL CO36€30UlL
u 36e30.

Bunanmoe nBrkeHne 3Be3]1 Ha Pa3IniHbIX reorpadude- Bricora momoca mu- | Xapakrepuctuka | §5, 23.09
CKHX IIHPOTAX. pa HaJi TOPU30HTOM U | OTJIMYUTEIIbHBIX yrp.4 (3,4)
€€ 3aBICHMOCTD OT 0coOeHHOCTEH Cy-
reorpaduueckoi TOYHOTO JIBHXKE-
IIMPOTHI MECTA HUS 3BE3]] Ha T10-
HaOJIIOIEHUS. JI0Cax, IKBATOPE U
HebecHblit Mepuau- | B CpeAHUX LIUPO-
aH. Kynemunanus tax 3emsn. Onpoc,
ceetmi. Omnpenerne- 3anonneHue mao-
Hue reorpadudeckon | 1uywl, paboma c
HIMPOTHI IO UBMEpe- | YueOHUKOM
HUIO BBICOTHI 3BE€3/1 B
MOMEHT UX KYyJIbMHU-
HaIUU
l'opnunoe  gBmxkenue ConHua. DKIMNTHKA DKJIHMNTHKA U 30]1a- Xapakrtepu- §6, 30.09
KaJIbHBIE CO3BE3/Ms. | CTUKA OCOOCHHO- yop.5 (4,5)

Haknon sknmuntuku K
HEeOECHOMY PKBATO-
py. [lonoxenne
ConHIla Ha YKITUNTH-
K€ B THU PaBHO/ICH-
CTBUH M COJIHIIECTO-
ssHUM. M3MeHeHue B
TE€YEHUE roJia Mpo-
JOJKUTEITbHOCTH
JIHSI 1 HOYM Ha pa3-

CTEl CyTOYHOTO
nemxenus CoyHma
Ha IOJI0CaX, KBa-
TOpPE U B CPEITHHUX
HIMPOTax 3eMJIN.
beceoa, ppon-
manvHas paboma,
HabnodeHue, pa-
boma c yueOHuUKom




JMYHBIX reorpadu-
YECKHUX IUPOTAX

JBmwxenue u ¢a3el Jlynsl. 3armenus ConnHua u JIyHBI. Jlyna — Ommxaiimee | Mi3ydenue ocHoB- | §7.8, 07.10
Kk 3emse HebecHoe | HBIX (a3 JIyHBI. yrp.6 (3),
Teno, ee equHcTBeH- | Onucanue nopsa- | ymp.7 (3)
HbIi  €CTECTBEHHBIN | K& UX CMCHBI.

CITyTHUK. [Tepuon AHaju3 MpUYKH,
obpamenns  Jlynsr | 10 KOTOpbIM JlyHa
BOKpYr 3emin u Bo- | BCCIJa oOpaiieHa
Kpyr cBoeil ocu — | K 3emiie oxHOM
CHIepHYECKHiT croponou. Onuca-
(3Be3mubIii)  Mecsn. | HAC B3AMMHOTO
Cunomndeckuii  Mme- | PACTIOJIOKCHIA
CALl — TEpHOJ MOJ- 3emiu, JIyHsl u
Hoit cMembl (a3 JIy- | COIHUA B MOMCH-
HBI. YcnoBus g’é SaTMCHHH.
bSICHEHUE TIPU-
HACTYIUIGHHUSI  COJI- p
YHH, 110 KOTOPBIM
HEYHBIX U JIYHHBIX
o satMenus CoyiHna
3aTMeHu. X mnepu-
u JIyHbl HE TIpoucC-
oauyHocTh. [lonubie, .
XOJAT Kax bl
YacTHBIE U KOJbIIe-
Mecst. ObvscHe-
oOpa3Hble 3aTMEHUs
Hue H08020 Mame-
Comnna. Ilomnsle u
puana, usyuerue,
YacTHBIE  3aTMEHUSA
aHanuz, onucauue
Jlynel.  Ilpenckasbl-
BaHUE Oyaylux 3a-
TMEHUU
Bpems u xanenaaps. TouHoe BpeMs U Amnanus Heo0xo- [ToaroroBka | 14.10

Konmpononas paooma Nel «IIpakmuueckue ocHogbl

ONPCHACIICHUC I'CO-

JAUMOCTHU BBCAC-

MMpe3CHTauuun




acmponomuuy rpadu4eckoil 10NITo- | HUS YaCOBBIX MOS- | 00 UCTOpHUHU
Pewienue 3a0anuit ¢ popmame PISA Thl. HacoBbI€ 105ICA. | COB, BUCOKOCHBIX | KajleHIapsl.
MecTHOE ¥ TIOSICHOE, | JIET ¥ HOBOTO Ka- §9, yrp.8 (3)
JeTHEE W 3UMHee JICHJAPHOTO CTH-
Bpems. Kanennaps ns. IIposepka
— CUCTeMa cYeTa YCBOEHUS 3HAaHUU
JUIMTENILHBIX ITpOMe- | 1o Teme «[IpakTu-
KYTKOB BPEMEHH. YEeCKHEe OCHOBBI
Hcropus kanenaaps. | acTpoHOMUN» (K/p,
BucokocHbIE TOTBI. 10 murym)
Crapplil 1 HOBBIN
CTHITh
Crpoenune ConHeuHoi cuctemsl (7 ).
PasButHe npeacraBiaeHuil 0 CTPOEHUU MUpPA 1 | 'eouentpuueckas [TogroroBka u §10, mpaxtu- | 21.10
cuctema Mupa Apu- | pe3eHTalus co- | YeCcKHe 3a/a-
ctorens [Ironemes. OOlIeHUs O 3HaYe- | HUS

CucreMa SMHIUKIOB | HUM OTKPBITUH
u muddepentos s | Konepuuka u 'a-

OOBSICHCHUS TIET- nunes aisa Gop-
7e00pa3HOro JBUXKe- | MUPOBAHMS Hayy-
Hus wianer. Cosga- | HOM KapTUHBI MH-
Hue Konepaukom pa.

reauonenTpuueckoit | OObscHeHMe neT-
cucTeMbl Mupa. Porp | J1€00pasHOro ABu-
lNanunes B ctaHoBie- | KCHHA INIAHET C

HHUH HOBOM cuctempr | ACTIOIE30BAaHUCM
mupa SIUIUKIOB U AU -

dbepenToB. beceoa,
obcydcoeHue. pa-




boma ¢ yueOHuUKom,

HabnooeHue
9. | Kondurypamun nianer. Buyrpennue u Onwucanue ycino- §11, 05.11
BHCIIHHEC IJIAHCThI. B BUJUMOCTHU yrp.9 (1,2)
Kondurypauuu nna- | IJIaHET, HAXOA-
HET: IIPOTHUBOCTOSI- IUuXCs B pas3jiny-
HUE U COCIMHEHUE. HBIX KOH(UTypa-
Teprommyeckoe u3- | IHAX. Pemenue
MEHEHUE yCIIOBUI 3ajiaq Ha BRIHC-
BH/IMMOCTH BHYT- JICHUE 3BE3ITHBIX
pEHHMX M BHemHux | CPHOMOB o0pa-
mnaser. CBs3p cuHo- | HCHIA BHYTPCH-
JudecKoro u cuge- | HAXH BH;IHHHX
puueckoro (3Be3gmo- | AHCT. CPOH-
MANbLHAS U UHOU-
r'0) NepuoI0B 00pa-
8UOVATbHASL PA-
IICHUS TUTAaHET
boma
10 | Cunognyeckuil mepuom CBs13b cuHOIMUecKoro| Pemenne 3amay Ha | §11, 12.11
U CHUJEPHYECKOTO BBIYUCIICHUE 3BE3/- | ymp.9 (3,6)
(3Be3/1HOTO) MeproI0B| HBIX IEPHOJIOB 00-
oOpaieHus ianer | PallleHUsA BHYTPEH-
HUX ¥ BHEIITHUX
wia"etr. Ppon-
MAnbHAs U UHOUBU-
dyanvras paboma
11 | 3akonsl ABMxKeHUs 1IaHeT COMTHEYHON CUCTEMBI Tpu 3akona Kemne- | AHanu3  3akoHOB| §12, 19.11
pa. Ommnc. Wsme- | Kemnepa, ux 3Ha-{ ymp.10 (2)

HCHHC CKOPOCTH
JABMXKCHUS IIJIAHCT I10
OJUIMIITHYCCKUM  Op-

YeHUsl Ul pa3BH-
TUS QU3UKU U acT-
poHomuu. Pemienue
3a/1a4 Ha BBIYMCIIE-




ouram.  OTkpbITHE
Kennepom 3akoHOB
JBUKECHUS IJIAaHET —
BAJKHBIM L1ar HA IyTH
CTAHOBJICHUSI MeEXa-
HUKHU. TpeTuil 3akoH
— OCHOBa JUIsl BBI-
YUCJIEHUS  OTHOCH-
TEJIbHBIX PACCTOSHUN
nnadet ot ComHia

HHE paccTostHui
wianer ot CoJHIA)
HA OCHOBE TPETHETO
3akoHa  Kemepa.
Onpoc, paboma c
VUEOHUKOM,
HabaoeHue, camo-
cmosmenvuas — pa-
boma

12 | Onpenenenue paccTossHU U pazmMepoB Ted B ComHEUHOH Pasmepsr u popma PelweHue 3aaa4 §13, 25.11
cucremMe 3emnu. Tpuanryns- Ha Bbluncne- | ymop.11 (3,4)
uus. ['opu3oHTANIB- HWe PaCCTOAHUM U
HBII mapajuiake. Yr- | pa3amepoB 06bek-
JIOBBIC W JIMHEIHBIE | TOB. Onpoc, ppoH-
pa3mepsl Ten Cor- manbHaa paboma,
HEYHOU CUCTEMEI onbimel, peweHue
npobaemHoli cu-
myauyuu, ¢ppoH-
masnbHaAA U UHOU-
s8uoyanbHasA pabo-
ma
13 | OTKpbITHE U IPUMEHEHUE 3aKOHA BCEMUPHOTO TATOTE- [TonTBepxacHME Pewenue 3a0au na| §14.1-14.5, 02.12
HUI. CIIPaBEIMBOCTH 3a- | Bbluucierue maccol \ynp.12 (2)
KOHA TATOTEeHUd I | Vianem. Obvsche-
JTyHbI 1 TTAHET. HUe Mexanusma
603HUKHOBEHUS

Bo3smymienus B 1Bu-
skeHnH ten ColiHeu-
HOHU cucteMbl. OT-

B03MYUjeHUL U NPU-
JIUB08




KPBITHE TUTAHETHI
Hentyn. Onpenene-
HHE MacChl HeOECHBIX
Tea. Macca 1 mioT-
HoCTbh 3emuu. [Tpu-
JIUBBI M OTJIUBBI

14 | JIBmkeHne NCKYCCTBEHHBIX CITYTHUKOB ¥ KOCMHYECKHX Bpewmst crapra KAu | Beceda, oocyscoe-| §14.6, 09.12
anmnaparoB (KA) B ConHeuHoli cucreme. TPaeKTOpHHU TI0JIETa K | Hue. paboma ¢ ymp.12 (3)
Bxnan poccuiickux y4€HbBIX U HH)KEHEPOB B HCCIIEI0BA- TIAHETaM U pyrumM | Viebnukom. IIpo-
HHE KOCMHUYECKOTO MTPOCTPAHCTBA ¢ TIOMOIIbI0 KA n ternam CoJTHEYHO 6€pRA 3HAHUU nO
nuc. cuctembl. Beimonne- | MeMe «Cn}p ocnue
- COIHeYHOl cucme-
Koumponvnaa paooma Ne2. «Cmpoenue conneynoii HHUE MaHEBPOB, HEOO-
Mol (K/p, 15 mu-
cucmemuly XOIMMBIX JIJIS TIOCA/I- Hym)
Pewenue 3a0anuii 6 popmame PISA KM Ha MIOBEPXHOCTH
IUTAHETHI WU BBIXOJIA
Ha OpOUTY BOKPYT
Hee
[Tpupona ten CostHeuHOM cUCTEMBI (8 1).
15 | ComHeunas cucTeMa Kak KOMILJIEKC TeJl, UMEIOIIUX 00- I'nnoresa o hopmu- AHann3 0CHOBHBIX 15, 16, npak-| 16.12
D) p D) D)

IIEC IMPOUCXOKIACHUEC

POBaHUHU BCEX TEI
CoJTHEYHOM CHCTEMBI
B IPOIIECCE TIUTEIb-
HOWU DBOJIIOLIMH XO-
JIOJHOT'O T'a30IblIe-
BOro oonaka. O0bsc-
HEHUE UX TPUPOIBI
Ha OCHOBE ATOM T'i-
MTOTE3bI

MOJIOKEHUU COBpeE-
MEHHBIX MPEJCTaB-
JIGHUM O Mpouc-
XOXKJICHUH TEJ
ComnHeuHoi cucre-
Mbl. OOvsicHeHue
H08020 Mamepuana,
paboma c yuebHu-
KOM.

THYECKHE 3a-
aHUS




16 | 3emns u JIyHa - nBoiiHas TuIaHeTa. Kpartkue cBenenusi o | Ha ocnoBe 3nanmii | §17, 23.12
Bxiag coBeTCKHX y4E€HBIX B UCCIEAOBAHUE U U3YUEHUE npupojie 3eMIIH. U3 Kypca reorpa- yop.13 (2)
JIyHbL. Yciosus Ha noBepx- | (pun cpaBHEHHE

HocTu JlyHsl. /IBa IPHUPOIBI 3EMITH C
THUIIA JIYHHOU 1O- npupooi JIyHe!.
BEPXHOCTH — MOPS H Onucanune 0CHOB-
Marepuku. ['opsl, HBIX (OpM JIYHHOH

MTOBEPXHOCTH M MIX
KpaTephl U Ipyrue OBCPXHOC

MIPOUCXO XK ICHUS.
dbopmbl penbeda.

IToaroroBka u
[Ipormeccrr popmu-

NIPE3CHTAIHS CO-
POBaHUS TIOBEPXHO-

oOmenus o0 uc-
ctu JIyHbl 1 ee penb-

cinenoBanusx Jly-
eda. PesynpraTs! uc-

. HBI, TPOBEICHHBIX

ClieIOBaHUM, MpoBe-

CpeICTBaMU KOC-
JICHHBIX aBTOMaTH4e-

MOHaBTHKHU
CKHMMHU amnmnaparaMu 1

Obvscuenue npu-
acTpOHaBTaMH.

YUHBL OMCYM-
Buyrpennee crpoe-

cmeus y Jlynol
Hue JlyHel. Xumuye-

. ammocghepul.
CKUH COCTaB JTyHHBIX
nopoj. ObHapyxe-
Hue BoJibl Ha JlyHe.
[TepcriekTHBBI OCBO-
enus JIyHbl
17 | JIBe rpymiibl iaHeT AHanu3 OCHOBHBIX AHanu3 Tabany- §15, mpaktu- | 13.01

XapaKTepUCTHK ILIa-
HeT. Pa3nenenue

IJIAHET 10 pa3Mepam,

Macce ¥ CpeaHen

HBIX JIAaHHBIX, MPHU-
3HAKOB CXOJICTBA U
pasnuyui uzydae-
MBIX 0OBEKTOB,

YCCKHC 3aaa-
HHA




I10THOCTH. [1naneTs!
3€MHOM IPyYIIIBI U
IJIaHETBI-TUTaHTBHI.
Nx paznuuns

KJaccuduxanus
00beKTOB. beceoa,
obcyacoenue.

18

[Ipupona nmuaHeT 3eMHOM TPYIIIBI

CX0JICTBO BHYTpPEH-
HETro CTPOCHUS U XU-
MHUYECKOTO COCTaBa
MIJIAHET 3€MHOU
rpynmnsl. Penbed mo-
BEpXHOCTH. Bynka-
HU3M U TEKTOHHUKA.
MereoputHsble Kpa-
Tepbl. OCOOEHHOCTH
TEMIIEPaTYPHBIX
ycioBuil Ha Mepky-
pun, Benepe u Map-
ce. OTnnuus cocraBa
atMocdepsl 3eMin
oT atMocdep Mapca
u Benepsol. Ce30HHBIE
U3MEHEHUS B aTMO-
cdepe 1 Ha TIOBEPX-
Hoctu Mapca. Co-
CTOSIHUE BOJbI Ha
Mapce B npouuiom u
B HACTOSILEE BPEMSL.
DBOJIIOIUS TPUPOBI
maner. [louckn
’KU3HU Ha Mapce

Ha ocuoBe 3Hanumit
du3znyeCcKuX 3aKo-
HOB OOBSICHCHHE
SIBJIEHUW U MPO-
1IECCOB, MTPOUCXO-
JISIIIX B aTMO-
chepax miaHer.
Ornncanue u cpaB-
HEHUE MPUPOIBI
IJIAaHET 3EMHOM
rpynmbl. O0bsc-
HEHUE MPUINH
CYIIECTBYIOIIHNX
paziuuwmii. [loaro-
TOBKa M MpPE3eHTa-
Us COOOIIEHNS O
pe3ynbTaTax uc-
cJIeNOBaHUH ILIa-
HET 36MHOU I'pyIn-
nbel. Obvacuenue
H08020 Mamepua-
aa, paboma c
V4eOHUKOM.

§18, mpaktu-
YecKHe 3aja-
HUS

20.01
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19 [Ypok-muckyccus «IlapHUKOBBIN APPEKT - MOTh3a WIN OO6cyxnenue pas- Iloocomoska u ymp.14 (1,2,3) | 27.01
Bpen?» JIMYHBIX aCIICKTOB npeszenmayus co-
npo0IIeM, CBSIBAHHBIX | ofuyenus no smoii
C CYILIECTBOBAHUEM npo6reme. Yua-
NapHUKOBOTO (- cmue 8 OUCKYCCUU
¢exTa u ero poyiu B
dbopMUPOBAHUH U
COXpaHEHHUHU
YHUKQJIBHOU MTPUPO-
JIbI 3eMIIu
20 | I1maHeThI-TUTaHTBI, UX CITYTHUKU U KOJIbIIA Xumndeckuit cocraB | Ha ocHoe 3Hanwmii | §19, 03.02
U BHYTPEHHEE CTPOE- | 3aKOHOB (QHM3HKH ymp.15 (1),
HH€ MIAHeT-TUraHToB. | OMMCAHHe MpUpo- | 3an. 13
Hctounnku sHeprum | AbI IUIAHET-
B HEIpPAX IIAHET. ruranTtoB. [loaro-
OO6navHpIi TOKpOB 1 | TOBKA U TIPE3CHTA-
aTMochepHas Lup- IS COOOIIEHUSI O
KyJsinus. PasHooOpa- | HOBBIX PE3YIIbTa-
3Me IpUpO/BI cryT- | TaX MCCIeIOBaHUM
HuKoB. CXOJICTBO IJIAHET-TUTaHTOB,
MPUPOJBI CITyTHUKOB | MX CIIyTHUKOB 1
C IUIaHeTaMu 3eMHoji | KOJICI. AHAIH3
rpynbl 1 JIyHOil. oTpe/eNeHus Mo-
Hanuuue arMocgep y | HATHS «IUIAHETa)
KpYIHEHIINX CIyT-
HUKOB. CTpoeHue u
COCTaB KoJIel]
21 | Mansbie Tena ColHEYHOM cucTeMbl (aCTepOuIbl, Kapiiu- Actepounsl rnaBHo- | Omnucanue BHem- | §20.1-20.3, 10.02
KOBBIE TJIAHETHl U KOMETHI). ro mosica. Ix pasme- | Hero Buja actepo- | ymp.16 (2)

pbl U YHUCICHHOCTD.

HNI0B U KOMCT.

11




Maneie Tena mnosica
Koiinepa. Ilnyton u
IpYrue KapiIuKOBBIC
miaHeTsl.  KoMerTsl.
Hx crtpoenune u co-
ctaB. OpOUTHI KOMET.
OO0mrast YMCIEHHOCTH
KOMET. KometHoe
0011aKko Oopra.
AcTteponaHo-
KOMETHAasi OTIaCHOCTb.
Bo3moxnocTH u
CIoCcoOBl ee MpenoT-
BpallleHUs

OO0pbscHeHue npo-
IIECCOB, IMPOUCXO0-
ISIINX B KOMETE,
IpH U3MCHCHHUH €€
pPacCTOSIHHSI OT
Comuna. Ioaro-
TOBKA U TIPE3CHTA-
IUS COOOIIEHNS O
croco6ax oOHa-
PYXKXEHHS OITAaCHBIX
KOCMHUYECKUX
00BEKTOB U
MPEIOTBPAIICHUS
HX CTOJIKHOBEHHS
¢ 3emireit

22

Meteopsl, 601/ 1bI, METEOPUTHI

OIUHOYHBIE METEO-
pBL. Ckopoctu
BCTpEUH C 3eMIIEH.
HeGonpmme Tena
(meteopounsl). Me-
TEOpPHBbIE MOTOKHU, UX
CBS3b C KOMETaMH.
Kpynnueie tena. SB-
nenue Oonuna, najie-
HUE MeTeopuTa.
Knaccudukanus wme-
TEOPUTOB: KEIIE3HbIE,
KaMEHHBIE, xKene-
30KaMEHHbIE

Ha ocnHose 3Ha-
HUS 3aKOHOB (H-
3UKH ONKMCAHHE U
00BICHEHHE SIBJIE-
HUU MeTeopa 1
oosmma. I[Moaro-
TOBKa COOOILIECHUS
0 HaJeHuy Han0o-
JIee U3BECTHBIX
METECOPHUTOB

§20.4,
ynp.16 (6)

17.02

CouHIie 1 3Be311b1 (54).
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23 |ConHile, cocTaB v BHYTPEHHEE CTPOEHUE Hcrounuk sueprumn Ha ocnoBe 3nanmii | §21.1-21.3, 24.02
CoJHIla 1 3B€31] — busnueckux 3ako- | ynp.17 (2)
TepMOsiIepHbIe peak- | HOB  OINHCAaHHC H
. Tleperoc sHep- 0613ﬂCHeHHe sIBJIC-
ruw BHyTpr Conmma, | MM M HPOLECCOB,
CrpoeHe ero arvo- HaONIOMaeMBbIX Ha
Connue. Omuca-
coepsl. 'panynsuus. HHE  MPOIECCOB,
ComnHeyHasi KOpOHa. MPOMCXOIAIIX
OOHapykeHHe IOTO- | py  TepMosLEp-
Ka COJTHEUHBIX HBIX peaKImsx
HEUTPUHO. 3HAYEHHUE | MPOTOH-
9TOTO OTKPBITHS UIT | IPOTOHHOTO  IIMK-
busuku u actpodpu- | Ja.
3UKH
24 | ConHeyHasi akTUBHOCTb U €€ BIMsHHUE Ha 3eMJI0 U O1o- [IposiBnenns conneu- |Ha ocHoBe 3Hanmii | §21.4, 03.03
chepy. HOM aKTUBHOCTH: | O Mmja3me, noiny-  ymp.17 (3)

13




COJIHEUHBLIC  IIATHA,
poTyOepaHIbl,
BCIIBIIIKH, KOpoO-
HaJIbHBIE  BBIOPOCHI
Maccel. [loToku coi-
HEYHOM ITa3Mel. Ux
BIIMSIHUE HA COCTOS-
HUE MarHutochepsl
3emii. MarauTHbIC
Oypu, TOJIIpHBIE CH-
SHUSL U JPYrue Teo-
dbuszndeckue - sBie-
HHUSA, BIMAIONIHE Ha
pamuocBs3b, cOOU B
JUHUAX ~ DJIEKTPOTIe-
penauu. Ilepuon u3-
MEHEHHS COJIHSYHOM
AKTUBHOCTH

YCHHBIX B Kypce
bu3uKH, onucaHue
00pa3zoBaHus 1s1-
TE€H, NpoTyOepaH-
IEB U JIPYrUX MPO-
SIBJIEHUM COJIHEY-
HOU aKTUBHOCTH.
XapakTepucrrka
IIPOLIECCOB COJI-
HEYHOU aKTUBHO-
CTH ¥ MEXaHH3Ma
WX BIIUSHUS HA
3emito. @Ppon-
manvHas paboma
¢ Knaccom, bece-
oa, HabawoeHue u
obcyscoenue, pa-
boma ¢ yueoHu-
KOM, onucaue
00pazosanus nsi-
meH.

25

dusznueckas npupoaa 3BE€3/1Q

3Be3/1a — MpUpoI-
HBIM TEPMOSICPHBII
peakrop. CBetu-
MOCTb 3Be3/1bl. MHO-
roo0Opasue Mupa
3Be3a. Mx crek-
TpasibHasi KIaccu(u-
Kalus. 3Be3/Ibl-

Ornpenenenue mno-
HATHUS «3BE311a».
‘YkazaHue 1noJio-
JKEHUs 3BE€3]1 Ha
JuarpaMmme
«CTIEKTP — CBE-
TUMOCTB) COTJiac-
HO UX XapaKTepH-

§22,23.1-
23.2, ynp.18
)

10.03
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TUTaHTHI U 3BE3/IbI-
Kapiuku. {uarpamma
«CTEKTp — CBETH-
MOCTb». [[BOIHBIE 1
KpaTHbBIE 3BE3/IBI.
3Be3/IHbIE CKOTLJIe-
Hus. X coctaB u
BO3pacT

CTUKaM. AHau3
OCHOBHBIX I'PYIIII
JrarpaMMbl

26

IIepemenHbIE

1 HCCTAIMOHAPHBIC 3BE3/1bI.

Hedpennpr — npu-
poaHBIE aBTOKOJIEOa-
TEbHBIE  CHUCTEMEL.
3aBUCHUMOCTb «II€pHU-
Ol — CBETHUMOCTEY.
3aTMEHHO-IBOVHELIE

3Be34bl.  Bcembimku
HoBrix — sBICHUE B
TECHBIX CHCTEMax
IBOMHBIX 3Be3x. OT-
KpPBITHE
HET» — IIaHET U
IUIAHETHBIX  CHCTEM

BOKpPYT' IPYIrux 3BE3/Q

«OBK30IlJ1a-

Ha ocHoBe 3Hanuit

HHUe
nyJIbcanuu nedeuns §

§23.3,24.1,

no gusuke onuca- [ynp.19 (2)

17.03

27

OBOJIIOIUS 3BE3]T

3aBUCUMOCTb CKOPO-
CTHU ¥ IIPOJIOJDKHU-
TEIBHOCTH HBOJIIO-
IIUM 3BE3] OT UX
macchl. Bemnbiika
CBepxHOBON —
B3pBIB 3B€3/1bl B KOH-

Ha ocHoBe 3Ha-
HUH 110 hU3HKE
OIICHKA BpEMEHU
CBEUEHHUS 3BE31bI
10 U3BECTHOM
Macce 3aIacoB BO-

Aoponaa, I OIlu-

§24.2, npax-
TUYECKHE 3a-
JTaHUs

24.03
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1€ €€ DBOJIIOLUHU.
Koneunsle ctaguu
KU3HU 3BE31: Oerbie
KapJIMKH, HEUTPOH-
HbIE 3B€3/1bI (TTyJIbCa-
PpBl), YEPHBIE JBIPHI

CaHUS TPUPO/IBI
00BEKTOB Ha KO-
HEYHOW CTaIuU
SBOJIIOIIMH 3BE3]I.
Onpoc, ¢ppon-
manvHas paboma.

Crpoenue u 3Bomtonus Beenennoit (44).

28| Hamra I'amakTtuka Pasmeper u ctpoenue | OnucaHue crtpoe-| §25.1-25.2, 07.04
lamaktuknu. Pacmo- | HMA KM CTPYKTYpbI| NpakTUYeckue
JO)KEHHE W JBMWXKeE- | [anakTMkn. M3yde-| 3apaHuA
gue Comana. Ilmoc- | Hue obbeKToB
Kas M cdepuyeckas | NA0OCKOM u chepu-
moJcucTemMsl  I'amak- | YecKkowm noacu-
Tuku. Snpo wm cnm- | cTem. [loArotosKa
panbHble pykaBa ['a- | coobuieHna o pas-
JAaKTUKU. Bpaimenwe | BUTUM uncCnenoBa-
lanakTMKH M Opo- | HWUK FanakT1Km.
onmema «ckphIToil | O6bACHeHUe HO80-
MAacChD) 20 mamepuana,
paboma ¢ KHu20d.
29 |Ipyrue 3Be3/1HbIE CUCTEMBI - TAITAKTUKU Cnupanbnsble, auin- | OnpegeneHne Tu- §26, 14.04
THYECKUE U HeIIpa- nos ranakTuk.| ynp. 21(2)

BUJIBHBIC I'aJIAKTHUKHU.
WX oTanyuTenbHbIC
OCO6€HHOCTI/I, pas-
MCEpbI, Macca, KOJIn-
YCCTBO 3BC31.
CBerMaCCI/IBHLIe
YCPHBIC OBIPHI B A1-

MoarotoBka coob-
LeHmna o Hambonee
WMHTEPECHbIX  WUC-
cnepoBaHMAX  ra-
NIAaKTUK, KBas3apos
N Apyrux ganekux
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pax ranaktuk. Ksa-
3apbl U paiuorajiaK-
TUKHU. B3anmonen-
CTBYIOIIUE TAJIAKTH-
ku. CKoIuieHus u
CBEPXCKOTUICHHS Ta-
JIAKTHK

obbeKToB

30 | Kocmonorus magama XX B. OOmiast Teopust oT-  [[fpumeHeHne npuH-| §27, npaktu-| 21.04
HOCHTEIILHOCTH. umna [fonnepa ansl yeckne 3aja-
Crannonapnas Bee-  jo6bacHeHua «Kpac-| Hus
neHHas A. DilH- HOrO  CMeLLeHua».
mreriHa. BeiBon A, |[MogrotoBka  coob-
A. ®puamana o He- weHnAa O [OeATesib-
CTallMOHAPHOCTH HoCcTM Xabbna wu
Beenennoii. «Kpac- [ dpugmana. [lokasa-
HOE CMEIICHHE» B TENbCTBO  CMpaBej-
CIEKTpaX rallakTUK U nygoctn 3akoHa Xa-
3aKoH Xab06ma. Pac-  |66na ana Habnopa-
mupenue BeenenHoit TeNs, PaChoONONKEH-
[IPOUCXONUT ONHO-  lyoro B nt06OW ra-
POJHO W M30TPOIHO  Inaktke. Ob6BACHE-
HUe Hoso20 Mame-|
puana, paboma ¢
KHU20U.
31 | OCHOBBI COBPEMEHHON KOCMOJIOTUH. l'mnorezaI'. A. I'a- MoprotoBKa u npe-| §27, npaktu-| 28.04

Pabotei I'.A. I'amoBa 0 npoucxoxaeHny BeeneHHoH.

MOBa O TOPSYEM
Hadaje BceneHHoH,
ee 000CHOBaHUE U
noATrsepxaeHue. Pe-
JUKTOBOE U3Ny4e-

3eHTauma coobule-
HMA O JeATeNibHO-
ctn NamoBa u nay-
peatoB Hobenes-

CKOM npemun no

YyeCkmne 3ajda-
HUA
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Hue. Teopus boiib-
moro B3peiBa. O6pa-
30BaHUE XUMHUECKUX
anemMeHToB. DopMmu-
pOBaHUE ralakTHK U
3Be3]. YCKOpEHue
pacmupenus Bee-
neHHou. «TemHas
SHEpPrus» U aHTUTS-
rOTEHUE.

dunsnKe 3a pabotbl
Mo KOCMOJIOTUW.

Kuzub u pazym Bo Beenennoit (3 u).

32

VYpox - koHbpepeHus «OMUMHOKH JIn MBI BO BeeneHHOoM?»

33

[ToBTOopenune. MexayHapoaHoe cCOTpyAHUYECTBO Poccuun
B OCBOCHMHU U M3ydyeHUH KocMrueckoro mpocTpaHcTBa.

34

Konmponvnasn paooma Ne3.

[IpoGnema cymecTBo-
BaHMUS KU3HU BHE
3emau. YcoBus, He-
00X0AMMBIE IS pa3-
BUTHSA Xu3HH. [lonc-
KH >KH3HH Ha IJIaHe-
tax ConHeYHOH CH-
creMbl. CIIOKHBIE
OpraHu4YeCcKue co-
€IMHEHHS B KOCMOCE.
CoBpeMeHHBIC BO3-
MOYXHOCTH Pafo-
ACTPOHOMHH U KOC-
MOHABTHUKH IS CBS-
3H C IPYTUMU [TUBU-
nusanuamu. [Inaner-
HBIE CUCTEMBI y Y-

rux 3se3n. [Ipume-

ITonroTroBka u npe-
3eHTalusa coo0-
IICHUS O COBpE-
MEHHOM COCTOS-
HUU HayYHBIX HC-
cJIeNOBaHUH 110
npobJemMe cyie-
CTBOBaHUS BHe-
3€MHOM >KU3HHU BO
Bcenennoii. Yua-
CTHE B IUCKYCCHH
110 3TOH mpobaeme

§28 05.05
[ToBTOpHTHL OC- | 12.05
HOBHBIE TTOHSI-
THS1, 3aKOHBI
Kypca acTpo-
HOMHU

19.05
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HSTH 3HAHUS K pele-
HUIO 337124 (BBIYHC-
JUTEIbHBIX, Kadye-
CTBEHHBIX, rpadude-
CKHX) Ha ypOBHE
OTIEpUPOBAHUS Clle-
JYFOIIIAMU WHTEII-
JEKTYaJIbHBIMU OTIe-
pausMu: TIOHUMa-
HUE, TPUMEHEHHE,
aHaJIU3, CUHTE3,
olleHKa, 00001IeHuE,
CUCTeMaTH3aIus
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