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HHOACHUTEJIBHAA 3AIIMCKA
Pabouas nporpammMa cocTaBiieHa Ha OCHOBE:

e @enepanbHOTO TOCYAAPCTBEHHOTO OOpPa30BAaTENBHOIO CTaHAApTa OCHOBHOTO OOIIEro
o0Opa3oBaHus, YTBEpkAEHHOrO MpukazoM MuHHcTepcTBa 00pazoBaHus U Hayku PO
ot 31.05.2021 N 287,

® OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMmMbl OCHOBHOTrO o0miero ooOpazoBanuss MBOY
«I'umHa3us Nody),

e yyeOHoro mana MbOVY «'umuazust Nedy,

e Pabouas mporpamma k YMK b. A. BoponnoBa-Benssimunosa, E. K. Crpayra : yuebno-
meroandeckoe nocooue /E. K. Crpayr. — M.: [poda, 2017. YueOHUK «ACTPOHOMHS.
bazosslit ypoBenb. 11 kiace» aBtopoB  b. A. Boponnosa-Benbsamunosa, E. K. Crpayra
Ipouiesl SKCIepTu3y, BKIOYeH B DenepalibHbll mepedeHb UM 00ecrnedynBaeT OCBOCHHE
00pa30BaTeNbHON MPOTrpaMMbl CPETHETO OOIIET0 00pa30BaHUs.

[To xanengapuomy yueoHoMy rpaduky Ha 2020/2021 y4ueOnsbiii ron ans 11 kinacca usydeHue
aCTPOHOMHUHU OTBOAMTCS | yac B HEACIIO B IEPBOM moyroaunu (34 daca 3a rom)

OBILIME LHEJIN U 3AJAYHN
ACTpOHOMHSI B POCCHMCKOM IIKOJE BCErJa pacCMaTpuBaliaCh KaK KypcC, KOTOPBIA, 3aBeplias

(bU3HKO-MaTEMAaTHYECKOE OOpa30BaHUE BBIMYCKHUKOB CpPEIHEH IIKOJIbI, 3HAKOMHUT HX C
COBPEMEHHBIMH TIPEJCTABICHUSMU O CTPOSHUU U HBOMIOIMHU BceleHHON u crmocoOCTByeT
(GbopMUPOBAHHIO HAYYHOTO MHUPOBO33peHHUsA. B HacTodiee Bpems BaKHEUIIUMHU 3aladyaMu
ACTPOHOMHUHU SIBJISAIOTCS (OPMHPOBAHHUE TPEJACTABICHUNH O EIUHCTBE (U3MYECKUX 3aKOHOB,
neicTByromux Ha 3emsie U B Oe3rpaHuyHOi BceeneHHOU, O HENmpepbhIBHO NPOUCXOASIIEH
SBOJIIOIIMHM HAIIeH INIaHETHI, BCeX KOCMHYECKUX TEJI M MX CHCTEM, a Takke caMoil BcemeHHOI.
ACTpOHOMHS SIBIIIETCSI TIPEIMETOM [0 BBIOOPY U peaiu3yercs 3a CYeT UIKOJIBHOTO WJIN
PETMOHATILHOTO KOMITOHEHTA.

enn n 3agavun:

® 0CO3HaHWE MPUHIUIHUAIBHON PO aCTPOHOMHUHU B TO3HAHUU (HYHIAMEHTAIbHBIX 3aKOHOB
PUPOBLI U POPMUPOBAHUHU COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

e npuolOpeTeHne 3HAHUK O (U3MUYECKON MpUpPoAe HEOECHBIX TET U CUCTEM, CTPOCHHUS H
HBOTIOIMK BceneHHoM, mpoCcTpaHCTBEHHBIX U BPEMEHHBIX MaciiTabax Beenennoit, Hanbonee
BA)KHBIX ACTPOHOMHMYECKUX OTKPBITHSIX, ONPEACIUBIINX Pa3BUTHE HAYKU U TEXHUKU;

® OBJIQJICHUE YMEHUSIMH OOBSICHATH BHUAMUMOE TIOJOXKCHHE W JIBIDKCHHE HEOECHBIX Tell
MPUHIIMIIAMU OTIPECNICHUS] MECTOMONIOKEHUS U BPEMEHU MO aCTPOHOMHYECKUM OOBEKTaM,
HaBBIKAMH MPAKTHYECKOTO HCIOIH30BAHUSI KOMIBIOTEPHBIX MPUIIOKEHHUHN ISl ONpeIeNieHUs
BUJIa 3BE€3/IHOTO HeOa B KOHKPETHOM MYHKTE ISl 3a/IaHHOTO BPEMEHU;

® Da3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
npolecce nMpuoOpeTeHNs 3HAHH 110 ACTPOHOMUU C UCIIOJIB30BAHUEM Pa3IMYHbBIX HCTOYHUKOB
nH(pOpMaIUK U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTHIA;

® JCTOJb30BAaHUE MPUOOPETEHHBIX 3HAHWW M YMEHHM IS pelIeHUs NPaKTHYeCKUX 3aaad
MMOBCETHEBHOM JKU3HU,

e (popmupoBaHUE HAYYHOTO MUPOBO33PEHUS;

e (opMupoBaHHE HABBIKOB WCIIOJI30BAHUS €CTECTBEHHOHAYYHBIX W OCOOCHHO (PU3HKO-
MaTeMaTHUYECKUX 3HAHUHN N7 0OOBEKTUBHOTO aHAIN3a yCTPOWCTBA OKPYXAIOIIETO MHUpa Ha
MpUMepe TOCTUKEHUN COBPEMEHHOM acTpOPU3UKH, aCTPOHOMUU U KOCMOHABTHKH.

B mpomecce oOyueHuss acTtpoHoMHMHM oOecriednBaeTcss (OpMHpPOBAHUE Y IIKOJHLHUKOB

CCTCCTBCHHOHayHHOﬁ rpaMOTHOCTH, KpCaTUBHOTO MBIIJICHH, r100aIbHOM KOMIICTCHIIUH.
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Cxema ecTeCTBEHHOHay4YHasi TPaMOTHOCTh  (MOTPEOHOCTh — II€Ih — CIIOCO0 — PE3yNbTaT)
NO3BOJISIET  Haubojee OpraHUYHO  pelaTh 3a7adyd  yCTAHOBICHHS  CBsi3ed  MEXIy
o0pa3oBaTeNbHBIM W JKU3HEHHBIM IPOCTPAHCTBOM, OOpa30BaTEIbHBIMU  PE3YJIbTAaTaMH,
NOJYYCHHBIMUA TIPH HM3YyYCHHH pa3IM4YHBIX TPEIMETHBIX O0JIacTel, a Takke COOCTBEHHBIMHU
o0pa3oBaTeNbHBIMU  pE3yJIbTaTaMHU (3HAHUSMH, YMEHUSMH, YHHBEPCAJIBHBIMU Yy4eOHBIMU
NEHCTBUSMU W T. NI.) W JKU3HEHHBIMH 3ajadamMu. Kpome TOro, cxema eCTeCTBEHHOHAy4YHas
IPaMOTHOCTh  ITO3BOJISICT BBOJUTH B 0OpPa30BaTEIbHBIA MPOIECC CUTYAIMH, JAFOIINAE OIIBIT
NPUHATHS NIParMaTHYHBIX PEIICHHH Ha OCHOBE COOCTBEHHBIX OOpa30BATENBHBIX PE3YJIbTATOB,
HauWHas OT pelIieHUs OBITOBBIX BOIPOCOB M 3aKaHYWBAs pEIICHUEM O HaIlPaBICHHUIX
IPOIOIDKEHHUS 00pa30BaHMs, TOCTPOCHUEM KapbepHBIX M )KM3HEHHBIX IJIAHOB. Takum oOpazom,
npeMETHBIe 3a/Ja4u B Kypce actpoHomuu B Qopmare PISA mo3Bonsier ¢dopmupoBars y
0o0y4aromuxcst pecypc NPaKTUYECKHX YMEHMHA U OIbITa, HEOOXOAMMBIX Il PasyMHOMH
OpraHu3anii COOCTBEHHOH JKW3HHM, CO3MaéT YCIOBHA Ui pAa3BUTUS WHHULIHUATHBHOCTH,
n300peTaTelbHOCTH, THOKOCTH MBIIICHHSL.

MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe
N3yuenue kypca paccuutano Ha 34 yaca. [Ipu mianupoBaHuu 2 4acoB B HEJENIO KypC MOKET
OBITH MpOWJEH B TeueHHe mepBoro nosuyroaus B 11 kmacce. BaxkHyto pojib B OCBOEHMM Kypca
UTPAIOT TPOBOMMEBIE BO BHEYPOUHOE BpeMs cOOCTBEHHBIEC HabmoaeHus ydammxcs. Cnenuduka
IUTAHUPOBAHMS 3TUX HAOJIONEHUH onpeenseTcs AByMs 00cTosTesibcTBaMU. Bo-niepBbIX, oHH (32
ucKiIoueHreM HaomroaeHuit CosHIa) T0JKHbI IPOBOUTHCS B BEUEpHEe UM HOUHOE BpeMs. Bo-
BTOPBIX, OOBEKTHI, MPUPOJIa KOTOPBIX MU3y4yaeTCs Ha TOM WIM MHOM YPOKE, MOTYT OBbITb B 3TO
BpeMs HEIOCTYNHbI JUIsl HaOmojeHuid. [Ipy nimaHupoBaHUM HaOMIONEHHH 3THX OOBEKTOB, B
0COOEHHOCTH IIJIaHECT, HCO6XOI[I/IMO YUUTBIBATH YCIIOBHA UX BUIUMOCTH.

COJAEPKAHUE KYPCA
AcCTpOHOMHUS, €€ 3HAYCHHE U CBA3b € IPYTHMH HAYKAMH.

AcTpoHOMUS, €€ CBA3b C ApyrumMu Haykamu. CTpykTypa u maciutadsl Beenennoit. OcobenHocTn
AaCTPOHOMHUYECKHX METO/OB HCCIEJOBaHMs. TeJNecKONbl M paanoTesnecKonsl. BceBomHOBas
aCTPOHOMHSI.

IIpakTH4YecKkHe 0OCHOBBI ACTPOHOMMHU.

3Be37pl U CO3BE3AMs. 3BE3/AHbIE KapThl, INIOOYChl M ariackl. Bunumoe ABM)KEeHHE 3Be3] Ha
pa3ianuHbIX reorpaduyeckux muporax. Kynbmunanus cetuwn. Buaumoe rogudHoe JBUXKEHHE
Connua. Oxnuntuka. JlBuwxkenne u (aspl Jlynsl. 3atmenuss Conuna u Jlynel. Bpems u
KaJIEH/1apbh.

Crpoenue CoIHEYHOM CHCTEMBI.

Pa3BuTHe npeacraBieHuil o cTpoeHuH Mupa. l'eoneHTpuueckas cucreMa mupa. CTaHOBIIEHHE
reJINOIeHTpuYecko cucteMbl Mupa. KoHdurypamum mnmaHeT U ycloBUS HMX BUAMMOCTH.
CuHoauueckuil M cuaepudeckuil (3Be3HbIN) nepruoabl odpamieHus Iianer. 3akoHbl Kemepa.
Omnpenenenne pacctosauii u pasmepoB Ten B ConHeunod cucteme. [opu3OHTANBHBIN
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napauiakc. JIBuxeHne HEOECHBIX TeN TOJ JCHCTBHEM CHJ TATOTeHHs. OmnpenencHue Macchl
HeOecHBIX Ted. /[BM)KeHHE MCKYCCTBEHHBIX CIHYTHUKOB 3€MJIM U KOCMHMYECKHX allapaToB B
CoIHEUHOH CUCTEME.

Ipupona tea CojiHeYHOM CUCTEMBI.

CousiHeyHas cucTeMa Kak KOMIUIEKC Tell, UMEIOIIUX o0Iee mpoucxoxaeHue. 3emius u Jlyna —
JBoiHas 1utanera. Mccienoanus JIyHsl KOCMMUYECKMMH anmapaTtamu. [ImiotupyeMsle 1oseTsl
Ha JIyny. Ilmaners! 3emuoM rpymmsl. [Ipupona Mepkypust, Benepst u Mapca. [IimaneTsI-ruranTsi,
UX CHYTHUKM U Koisbla. Manble Tena COJHEYHON CHUCTEMBI: acCTEPOMJbI, IIAHETHI-KapJIUKH,
KOMETBI, METEOPOHIbl, METEOPBI, OOIHUIBI U METCOPUTHI.

CoJinne u 3Be315bl.

W3nyyenne u temmneparypa Connua. CoctaB u crpoeHue CosHua. VICTOYHMK €ro sHEpruu.
Atmochepa Comnna. CosHeyHass aKTUBHOCTh M €€ BIWSHHE Ha 3eMIIIO. 3BE3JIbl — JaJICKUE
coyiHIa. [OAMYHBIA TapajlakCc W pacCTOSHUS 10 3Be3l. CBETUMOCTb, CHEKTP, LBET
U TEMIIepaTypa pa3IMYHbIX KJIACCOB 3Be3Ml. Jlnmarpamma «CHEKTp — CBETHMOCTBbY». Macchl u
pasMepsl 3Be31. Mojenu 3Be3n. [lepemenHble U HecTallMOHApHBIC 3Be3bl. Lledenapl — Masku
Bcenennoit. DBostonust 38371 pa3inuyHONA MACChI.

Crtpoenue n 3BoJiionus Beesennoi.

Hama I'anaktuka. Ee pasmepsl u cTrpykrypa. [IBa Ttumna Hacenenus ['anaktuku. Mex3Be3nHas
cpena: ra3 u mbUIb. CriupanbHbie pykaBa. Snpo [amaktuku. OOnacté 3Be37000pa3oBaHUS.
Bpamenue 'anaktuku. IIpobnema «ckpsiToit» macchl. PasHooOpa3zue mupa ranaktuk. Kasapsl.
CroruieHHsI M CBEPXCKOIUIEHUsI TallakTUK. OCHOBBI cOBpeMeHHOW KocMosioruu. «KpachHoe
cMelleHne» U 3akoH XaO6na. Hectaunonapnas Becenennas A. A. @puamana. bonbiioii B3psIB.
PenukroBoe wu3nydeHue. YckopeHue pacimuupeHus Bceenennoit. «TeMHas sHeprus» u
AHTUTATOTECHHUE.

Ku3nb 1 pazym Bo BeesieHHOM.

[IpobGnema cyriecTBOBaHUS XKU3HU BHE 3€MJIH. Y CJIOBHS, HEOOXOAMMBIC IJIsi PAa3BUTHUS >KH3HHU.
[Toucku xu3Hm Ha TuiaHetax ConHewyHOW cuctembl. CIIOXKHBIE OPraHUYECKHE COCAMHEHUS B
kocMoce. CoBpeMEHHbIE BO3MOXKHOCTHM KOCMOHABTHKUA W PAaJMO - aCTPOHOMHUHU JIS CBSI3U C
JpyruMu HUBWIM3auusIMH. [lmaHeTHble cucTeMbl y Opyrux 3Be3lA. YenoBeuecTBO 3asBIISIET O
CBOEM CYIIIECTBOBAaHUHU.

HnannpyeMble Pe3yJbTaThl: IMIHOCTHBLIC, METAIIPECIMETHLIC U IIPECIMETHLIC

JINYHOCTHBIMHM pe3yJIbTAaTAMH OCBOCHHSI Kypca aCTPOHOMHH B CpeiHEN (IIOJTHOM) MIKOoJIe
ABIISIOTCS:

- q)OpMI/IpOBaHI/IC YMCHHUA YIIpaBJIATH cBOEH MO3HaBaTeIbHOMI ACATCIBHOCTBIO,
OTBCTCTBCHHOC OTHOMICHUE K YUYCHWUIO, T'OTOBHOCTH U CIIOCOOHOCTE K CaMOpPa3BUTUIO U
CaM006p8.30BaHI/IIO, a TaKKC OCO3HAHHOMY IIOCTPOCHHUIO HHHHBHﬂyaﬂBHOﬁ 06p330BaTeJ'ILHOI71
JACATCIIBHOCTH HAa OCHOBEC yCTOﬁ‘lHBBIX IMMO3HAaBAaTCJIIbHBIX UHTCPCCOB;



- (dbopMupOBaHHE TTO3HABATEIILHON 1 MH()OPMALIMOHHON KYIBTYpPhI, B TOM YHCJIC HABHIKOB
CaMOCTOSITENIbHOM paboOThl ¢ KHUTaMU W TEXHUYECKUMHU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHi;

- ¢dbopmupoBaHUue YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS 3aKOHOB IPUPOABI M HUX
UCIIOJIb30BaHUs Ha 0J1aro pa3BUTHS Y€JIOBEUECKON IMBUIIN3ALINY;

- (bopMHpOBaHNE YMEHUS HAXOJIUTh aJI€KBATHBIE CIIOCOOBI TOBEIEHUS, B3aUMOICHCTBUS U
COTPYAHHYECTBA B Mpolecce yueOHOM U BHEYUEOHOU JEATEIbHOCTH, MPOSBISATh YBAXKUTEIHLHOE
OTHOIIEHHE K MHEHHIO ONIOHEHTA B X0JI€ 00CYKJICHHS CIIOPHBIX IPOOIeM HAyKH.

Memanpeomemmnbie pe3yabTaThl - GOPMUPOBAHUE YHUBEPCATBHBIX YUeOHBIX aAeicTBuil (YV]I).
MertanpeameTHbie pe3yabTaThl OCBOSHHUS MPOTPAMMBI IIPEIOIaraT:

- HaXOIUTh MpoOJEMy UCCIEIOBaHMs, CTAaBUTh BOMNPOCHI, BBIIBUraTh THUIIOTE3Y,
npeyiaraTh albTepHATHBHBIC CIOCOOBI pelleHus MpoOJIeMbl W BHIOMpaTh U3 HUX Hambolee
¢ exTuBHBINA, KiIaccUPUIMPOBATH OOBEKTHl HCCIENOBAHMS, CTPYKTYpPUPOBATh H3ydaeMbIi
MaTepuai, apryMEeHTHPOBATh CBOIO MO3UIINI0, (HOPMYIHUPOBATH BBIBOJIBI U 3aKIIOYECHHUS;

— aHAJIM3UPOBATh HAOIIOAaeMbIe SBJICHUS U OOBSCHATH MPUYMHBI X BOZHUKHOBEHNUS,

— Ha MPAKTHUKE MOJIH30BATHCSI OCHOBHBIMU JIOTHYECKUMU

- MpueMaMy, METOJIaMU HaOIIOJICHUs, MOJEITUPOBAHUS, MBICICHHOTO HSKCIIEPUMEHTA,
MIPOTHO3UPOBAHUS,

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

— W3BJIEKaTh WH(GOPMALMIO U3 PA3TUYHBIX HCTOYHHKOB (BKJIIOYasi CpPEJCTBA MAacCCOBOM
“H(OpMAIIMK U UHTEPHET-PECYPCHI) U KPUTUUECKHU €€ OLICHUBATH;

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

Pezynamuenvie YY/I.

- HaxXoAuTh TMpoOJIeMy UCCIEIOBaHMS, CTaBUTh BOINPOCHI, BBIABUIaTh THIIOTE3Y,
npejyiaraTh albTepHATHBHBIE CHOCOOBI pelleHus MpoOsieMbl M BbIOMpaTh M3 HUX Haubolee
3¢ PEeKTUBHBIH.

Ilo3nasamenvuvie YY/I:

- KJIacCU(UIUPOBATh OOBEKTHl HCCIEAOBaHUS, CTPYKTYpPHUPOBaTh U3y4yaeMbli MaTepuail,
(bopMyIHpOBaTh BHIBO/IBI U 3aKIIOYECHUS;

- Ha TIIPAKTUKE II0JIb30BATbCA OCHOBHBIMU JIOTMYECKUMHU IIPUEMAMH, METOAAMH
HaOJII0/IEHUs, MOJICJINPOBAHUS, MBICIEHHOTO SKCIIEPUMEHTA, IPOrHO3UPOBAHMS;

- aHAJIM3UPOBATh HAOIIOAAEMbIE SIBJIEHUS U OOBSACHATh MPUYMHBI UX BOZHUKHOBEHUS;

- BBIITOJIHATH [IO3HABATEIIBHBIE U IPAKTUYECKUE 3aJaHNS;

- U3BJIEKaTh MH(POPMALIMIO M3 pa3IMYHBIX HCTOYHUKOB (BKIIIOYAs CpEACTBa MacCOBOM
nH(pOpMallU U UHTEPHET-PECYPCHI) U KPUTUYECKH €€ OIICHUBATD;

- TOTOBUThH COOOIEHUSI U MPE3EHTALMU C HCIOJIb30BaHUEM MaTepHajoB, MOJYYEHHBIX U3
WHTepHeTa U Ipyrux UCTOYHUKOB.

Kommynuxamuenwie YY/I:

— apryMEHTHUPOBATh CBOIO TTO3UIIHIO.

IIpeaMeTHbIe pe3yJibTAThI U3YUYECHUS ACTPOHOMHH B CpeTHEN (TTOJIHOM) IKOJIE TIPEICTABICHBI B
coJiep>)kaHuu Kypca 1o temam. O0ecneunTh JOCTHKEHHE MIAaHUPYEMbBIX PE3yJIbTaTOB OCBOCHHS
OCHOBHOI1 00pa30oBaTeIbHON MPOrpaMMBbl, CO3aTh OCHOBY JUISI CAMOCTOSITENIBHOTO YCHEIIHOTO
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YCBOEHHUS O0YYaroIIMMHKCS HOBBIX 3HAHUM, YMEHUN, BUJIOB U CIOCOOOB JIEATEIHHOCTH JOKEH
CHUCTEMHO-/ICSITEIbHOCTHBIN MOAX0A. B COOTBETCTBUMU € 3TUM MOAXOAOM HUMEHHO aKTUBHOCTH
00y4aromuxcsi IpU3HAETCsS OCHOBOW JTOCTHXKEHUS Pa3BUBAIOLIUX IIesieil 00pa30BaHUsI — 3HAHUS
HE TIEpealoTCs B TOTOBOM BHJE, a JOOBIBAIOTCS YYallUMHCS B TIPOIECCE IMO3HABATEIHHOU
JIeATEIbHOCTH.

OngHuM #3 TyTed TMOBBINICHUS MOTHBAMK WU S(P(GHEKTHBHOCTH Y4YeOHON NeATEIhbHOCTH B
OCHOBHOI1 LIKOJIE SIBJISIETCS BKIIIOUEHUE YUALIUXCA B YYEOHO-UCCIe008AMENbCKYIO U NPOEKMHYIO
oesamenbHOCmb, KOTOPas UMEET CIICAYIONINE 0COOCHHOCTH:

— eI M 3aJa4yd 3TUX BHUAOB JEATEIBHOCTH YYAIIUXCS OINPENCNSIOTCS Kak HX
JUYHOCTHBIMA MOTHUBAMM, TAK U COUMATIBHBIMU. JTO O3HAYAET, UTO TaKas JAESITEIIbHOCTD JIOJKHA
OBbITH HampaBjieHa HE TOJIKO Ha TOBBIIICHUE KOMIIETEHTHOCTU MOJPOCTKOB B MPEIMETHOM
o0JacTu omnpeeNieHHbIX Y4eOHbIX TUCIUIUIMH, HE TOJBKO Ha Pa3BUTHE MX CIOCOOHOCTEH, HO U
Ha CO3JjaHue POIYKTa, UMEIOLIEro 3HAYMMOCTb ISl APYTHX;

- y4eOHO-UCCIIEI0BATENIbCKAs U MPOEKTHAs AEATEIbHOCTh JOJKHA ObITh OpraHU30BaHa
TaKUM 00pa3oM, YTOOBI ydalluecss CMOTJIHM pealn30BaTh CBOM MOTPEOHOCTH B OOIIEHUH CO
3HAYMMBIMHU, pe(epEeHTHBIMH IPYNIaMU OAHOKIACCHUKOB, yuuTenae u 1. A. CTpost pa3inuyHoro
poAa OTHOLIEHMS B XOJ€ LEJICHAIPABICHHOW, ITOMCKOBOM, TBOPYECKOW M IPOIYKTHBHOU
NeSITeIbHOCTH, MOJPOCTKU OBJIAJIEBAIOT HOPMaMHU B3aUMOOTHOILEHHH C pa3HbIMU JIIOJbMH,
YMEHUSIMH TIEPEXOJUTh OT OJHOTO BHIA OOLICHHA K JPyromy, HPHOOPETAIOT HaBBIKU
MHIUBUYaJIbHON CAMOCTOSATEIbHONW pabOThl U COTPYAHUUYECTBA B KOJIJIEKTUBE;

- opraHuzanusi y4eOHO-MCCIEIOBATENbCKMX M IHPOEKTHBIX PAa0OT  IIKOJIBHUKOB
o0ecrieynBaeT COYETaHUE pa3IMYHBIX BHUJOB IO3HABATENBHOHM JesTenbHOCTH. B 3THX Bumax
JESATEIIbBHOCTH MOTYT ObITh BOCTpPEOOBaHBbI MPAKTHUUECKU JIIOObIE CIOCOOHOCTH IOAPOCTKOB,
peaIM30BaHbl JMUHbIE IPUCTPACTUS K TOMY WJIM HHOMY BUJY AEATEIbHOCTH.

I[Inanupyemble pe3y/ibTaThbl 0OCBOeHHA acTpoHoMuu B 11 kiiacce

B pesynbrare yueOHO-HCCIIEI0BATEIBCKON U TPOCKTHOM JIEATETbHOCTH
Buinycknuk noayuum npeocmasenenue:.

0 (GUIOCOPCKUX W METOJOJIOTUYECKUX OCHOBAHUSAX HAYYHOH JIEATCIIBHOCTH M HAyYHBIX
METOJIaX, MPUMEHSIEMBIX B UCCIIEI0BATENIbCKON U MPOEKTHOM JeSTENbHOCTH;

0 TaKUX MOHATHUSAX, KaK KOHYenyusl, HAy4Hdas 2unomesd, Memoo, IKCnepuMenm, Ha0eHCHOCMb
aunomesvl, MOOelb, Memood coOopa u Memoo aHaIu3a OAHHbIX;

O TOM, YeM OTJIUYAIOTCS WCCIICJIOBAaHMS B TyMAaHHTApHBIX OOJACTSIX OT HCCIICOBAHHHA B
€CTECTBCHHBIX HAayKaX;

00 UCTOPUU HAYKH; O HOBEHIIMX pa3paboTKax B 0071aCTU HAyKH U TEXHOJIOTHIl;

0 TIpaBWIAX M 3aKOHAX, PETYJIUPYIONINX OTHOIICHUS B HAYYHOH, H300pETaTeNbCKOW U
HCCIIEIOBATENLCKUX 00JACTSIX AEATEeIbHOCTH (MATEHTHOE MPaBo, 3alliTa aBTOPCKOTO MpaBa U T.
1.); O JeATEILHOCTH OPraHU3aIluid, COOOIIECTB 1

- CTPYKTYp, 3aWHTEPECOBAHHBIX B pe3yJIbTaTaX WCCICAOBAHUNA W TPEIOCTABIISIOIINX
pecypchl ISl TIPOBENICHUSI MCCIEI0BaHUN U peanu3alui MpoekToB ((PoHAbI, rocynapCTBEHHBIS
CTPYKTYpHI, KpayndaHIuHTOBbIE CTPYKTYPHI U T. 11.).

Buvinycknuk cmoxncem:

peliaTh 3aja4d, HaXOJMSIIUECS Ha CTHIKE HECKOJBKUX YUEOHBIX TUCIHUIUIAH (MEXKIPEIMETHBIC
3a/1a4mn);

UCIIONIb30BaTh  OCHOBHOW  aNTOpPUTM  HCCIEAOBAaHUS TPU  PEIICHHMH CBOUX  y4eOHO-
MO3HABATEIIHHBIX 33]1aY;

HCIIOJIb30BaTh OCHOBHBIC MPUHIUIBI MTPOSKTHON JEATEIHbHOCTH MPH PEIICHWH CBOMX YUeOHO-
MO3HABATENBHBIX 33/1ad M 3a7a4, BO3HUKAIONIMX B KYJIBTYPHOW W COIMAIBHOM JKHU3HH, —



HCIIOJIB30BATh JIEMEHTHI MaTEMAaTUYECKOI0 MOJCIIMPOBAHUS IIPH PEUIEHUU HCCIIET0BATENbCKUX
3a/1a4;

UCIIOJIb30BaTh AJIEMEHThl MAaTEMaTH4YECKOrOo aHajau3a Uil MHTEpIpeTalui pe3ysbTaToB,
MOJIyYEHHBIX B XO/€ YueOHO-HUCCIIeI0BaTEeIbCKON PaOOTHI.

C Touku 3peHus GOpMUPOBAHUS YHUBEPCATbHBIX YU€OHBIX ACHCTBUI B XOJI€ OCBOCHHUS
NPUHIUIOB y4eOHO-UCCIIEA0BATENBCKON U IPOSKTHOM JEeSITETbHOCTH

Boinycknuk nayuumcsa:

(dbopMyITUpOBaTh HAYYHYIO TUIIOTE3Y, CTABHUTH IIETh B PAMKAX UCCIICOBAHMS M TIPOCKTUPOBAHUS,
UCXO/Is U3 KYJIbTYPHON HOPMBI U COOOPa3ysCh ¢ MPEACTaBICHUIMHU 00 001eM Oare;
BOCCTaHABIIMBATh KOHTEKCTHI M IIYTH Pa3BUTHS TOIO WM MHOTO BHa HAYYHOH HESTEIBHOCTH,
OTIpEIeIIsist MECTO CBOETO MCCIICIOBAHMUS HITH TIPOCKTA B OOIIEM KYJIbTYPHOM MPOCTPAHCTRBE;
OTCJIC)KUBATh H HpI/IHI/IMaTB BO BHHMAHUC TpeHIIBI U TCHACHIINU pa3BI/ITI/I$I pa3HI/I‘-IHbIX BUJI0OB
JCSATEIBHOCTH, B TOM YHCIIC HAYYHBIX, YIUTHIBATH MX IPU IIOCTAHOBKE COOCTBEHHBIX LIEJIEH;
OLICHMBATh PECYPCHI, B TOM YHUCJIC W HEMaTepHUaIbHbIC, TAKUE KaK BPEeMs, HEOOXOIMMBIC IS
JTOCTHUXCHUA HOCTaBHCHHOﬁ oeJu,

HaXOIUThb pa3HI/I‘~IHI>IC NCTOYHHUKH MaTCpI/IaJH)HI)IX n HeMaTepI/IaJH)HI)IX pecprOB,
NPEIOCTABIIAIONINX CPEACTBA Ui TMPOBEACHHUS HCCICIOBAHMNA M pealM3alid IMPOEKTOB B
pa3INYHBIX 00JIaCTAX AEITEIBHOCTH Y€I0BEKa;

BCTYNATh B KOMMYHHKAIIUIO C ICPKATSIISIMH PA3InIHBIX THIIOB PECYPCOB, TOUHO M OOBEKTHBHO
NPE3CHTYs CBOM MPOEKT MM BO3MOXKHBIC PE3y/IbTaThl MCCIICAOBAHUS, C LEIbIO OOCCIeUeHUs
IPOYKTUBHOT'O B3aMMOBBITOJJHOTO COTPYIHHUYECTBA,;

CaMOCTOSITENIbHO W COBMECTHO C JAPYIMMH aBTOpaMH pa3padaThiBaTh CHUCTEMY MapaMeTpOB H
KPUTEPHEB OHEHKH OJ(PPEKTHBHOCTH W MNPOAYKTUBHOCTH pEANIHM3alMU [POEKTa WU
UCCIICIOBaHMs HA Ka)KIOM dTalle pealn3allii U 110 3aBEPIICHUH PabOTHI;

aJIeKBaTHO OIIEHWBAaTh PHCKH pealu3allid IPOeKTa M IPOBEACHHUS HCCICAOBAaHUS U
HpeI[YCManI/IBaTB IyTHn MHUHHUMHA3AIINU OTUX pI/ICKOB;

aJIeKBaTHO OIICHMBATH MOCJCACTBHS peEaM3alldi CBOETO MPOEKTa (M3MEHEHHs, KOTOPHIC OH
MOBJICYET B KU3HU JPYTUX JIFOJIeH, COOOIIECTB);

aJICKBaTHO OIICHWBATh JAJIbHEHIIIeE pPa3BUTHE CBOCTO NPOEKTa WM HCCIICAOBAaHUS, BUICThH
BO3MOXKHbBIE BAPHAHTHI TPUMEHEHHSI PE3yJIbTAaTOB.



TemaTuueckoe IIAHUPOBAHHUE 11 kaacce ACTPOHOMMHA

KomuuectBo | B ToM uncre,
Pazgen Tema
4acoB KOHTp. pad.
I ACTPOHOMHMSI, €€ 3HAUEHHE U CBS3b C IPYTUMU HAyKaMHU 2
I [IpakTrueckue OCHOBBI ACTPOHOMUHU. Bxnan 5
POCCUMCKHX YYEHBIX B pa3BUTHE HAYKU — ACTPOHOMMUSL.
Ctpoenune CoTHEeYHOM CUCTEMBI.
Bkiag poccHiiCKMX — YyY4EHBIX M HMHXKEHEPOB B
MCCIE0BAHME  KOCMHYECKOIO  IPOCTPAHCTBA  C
I nomotibio KA u UC. 7
[Ipupona Ten CoaHEYHON CUCTEMBI.
Y Bxnag coBerckux yu€HBIX B HCCIEIOBaHUE U 8
n3ydeHue JIyHsbl.
CounHue 1 3Be31bl.
v ConHeyHasi aKTUBHOCTh M €€ BJIMSHUE Ha 3€MIII0 | 5
o6uochepy.
Crtpoenue u 3Boonus BeeneHHoil.

Vi Pa6oter I'.A. 'amoBa o nmpoucxoxaeHun BeeneHHOi. 4
VI DKusHb 1 pasym Bo BeenenHoit 3
MexayHapoIHOe COTpyAHUYECTBO Poccun B 0CBOEHHH

1 n3ydeHnu KocMru4aeckoro mpocTpaHcTBa.

Y4yeOHo-MeTOaANYEeCKOe 00ecmeueHne

1. Boponuos-Benbsamunos b. A., Ctpayt E. K. «Actponomus. ba3osslit ypoBeHs. 11 kinace», M.
Hpoda, 2017

2. E.K.Crpayr Meronuueckoe nocodue Kk yueOHUKY « ActpoHoMus. ba3oBblil ypoBeHs.11
kiacce» aBTopoB b. A. Boponnosa-Benbsmunosa, E. K. Ctpayra, M. [Ipoda, 2018







KaﬂennapHO-TeMaaneCKoe INIAHUPOBAHME.

/3 JlaTa
Bun
Kou- Conep:xanue
Ne AesITeIbHOCTH
/i Tema BO Ypoka yuammxes ITo Io
yac wiaHy | ¢gakry
AcTpoHOMUSI, €€ 3HaYEHUE U CBA3b C IPYTUMHU HayKamu (2 4)
1. | Yro uzyuaer actpoHomusi. E€ 3HaueHUE U CBSA3b C 1 | ActpoHomus, ee [Touck npumepos, | §1,3.1 02.09
JIPYTUMH HayKaMH. CBSI3b C IPYTUMHU HOJTBEPKIAIOLINX
Haykamu. Pa3Butue | mpakTUYecKyro
aCTPOHOMHU OBLIO HaIpaBJICHHOCTh
BBI3BAHO aCTPOHOMHUHU.
MPaKTUYECKUMHU beceoa,
MOTPEeOHOCTAMU obcyacoeHue,
4yelioBeKa, HauuHas ¢ | paboma c
ri1y0oKoi V4eOHUKOM.
JPEBHOCTH.
AcTtpoHOMHS,
MaTeMaTHKa 1
¢bu3nKa pa3BUBAIUCH
B TECHOM CBA3M IPYyT
¢ npyrom. CtpykTypa
U MacuTadbl
Bcenennon
2. | Habmronenus — ocHOBa aCTPOHOMUHU. 1 | HazemHsble u [Ipumenenue §2, ymp.1 (2) | 09.09
Bxnag poccuiickux y4€HBIX B pa3BUTHE HAyKU — KOCMUYECKHUE 3HaHUH,
ACTPOHOMHMSI. npuOOPHI M METOJBI | TIOJTYYEHHBIX B
HCCIIEIOBaHUS Kypce hu3uKwy,
ACTPOHOMHUYECKHUX JUTSL ONTUCAHMSI




00BEKTOB. YCTpPOHCTBA
Teneckorsl u TEJIECKOTIA.
pannoTeIEeCKOMBI. XapakTepucTuka
BceBomHoBast MIPEUMYIIECTB
aCTPOHOMHUS HaOJI0ICHUH,
MIPOBOJIUMBIX U3
KOCMOca.
beceoa,
obcycoenue,
paboma ¢
VUEOHUKOM.
[TpakTH4yeckre OCHOBBI aCTPOHOMHUHU (5 1).

3Be3nbl ¥ co3Be3nus. HeOecHble KOOpIMHATHIL. 3BE3HBIC 1
KapThl

3Be3Has BEIUYMHA
KaK XapaKTEPUCTHKA
OCBEIICHHOCTH,
CcO3J1aBaeMOM
3Be3oi. CornacHo
IIKaJIe 3BE3IHBIX
BEJTMYMH Pa3HOCTh Ha
5 BeMYUH, pa3IUnIne
B MOTOKAaX CBETa B
100 pas.
DKBaTopHalIbHAs
CUCTEeMa KOOpIUHAT:
psiMOe
BOCXOXKJEHUE H
CKJIOHEHHE.
Hcnonn3oBanme

Iloaroroska
MIPE3CHTALNH 00
WCTOPUHU HA3BaHUU
CO3BE30UM U
3BE3I.
IIpumeHeHne
3HAHUI,
MOJTYYCHHBIX B
Kypce reorpaduu,
0 COCTaBJICHUU
KapT B Pa3IMYHBIX
MPOCKIHUAX.
Pabora co
3BE3/IHOM KapToil
MIpU OpraHU3aluu
Y TIPOBEICHUU

83,4,
ynp.2 (3),
ynp-3 (3)

16.09




3BE3JHOM KapThI I
orpeeneHus
00BEKTOB, KOTOPbIE
MO>KHO HaOJI0JaTh B
3a/laHHBI MOMEHT
BpemeHu. Pewenue

3a0anuit 6 popmame
PISA

HaOTI0ICHUH.
beceoa,
¢ponmanvhas
paboma. Paboma c
VUEOHUKOM.
Iloozomoska
npezenmayuu 00
ucmopuu Ha38aHull
c036e30ull U 36€30.

Buaumoe nBrkeHHE 3BE3]1 HA Pa3IUYHBIX Bricora momnroca XapakTepucTuka 85, 23.09
reorpa)UYECKUX MTUPOTaX. MHpa HaJ OTJINYHUTEILHBIX yrp.4 (3,4)
TOPHU30HTOM U €€ 0COOEHHOCTEN
3aBHCHMOCTD OT CYTOYHOTO
reorpaduyecKon JIBIDKEHUS 3BE3]I
IIUPOTHI MECTa Ha IOJII0Cax,
HaOIIOACHUS. HKBATOpE U B
HebecHbrit CPeIHUX IIUPOTaxX
MEpHUIUAH. 3emnu. Onpoc,
Kynemunanus 3anosHenue
CBETUIL. maobauywl, paboma
Omnpenenenne ¢ y4eOHUKoM
reorpaduyeckon
ITUPOTHI IO
M3MEPEHUIO BBICOTHI
3B€3]] B MOMEHT HX
KYJIbMHHAITHH
l'oguunoe  aBmxeHue ConHua. DKINANTHKA OKIINNTHKA U XapaxTepuct | 86, 30.09
30/MaKaJIbHbIE uKa oco0eHHocTel | ymp.5 (4,5)
co3Be3aus. Haknon CYTOYHOTO

OKJIMIITUKH K

nerxenus ConHna




HeOecHOMY
9KBaTOPY.
[Honoxxenne ComnHia
Ha SKJIHUNTHUKE B THU

Ha I10JII0Cax,
9KBATOPE U B
CPEIHUX IUPOTaX
3emin. beceoa,

PaBHOJICHCTBUH U @ponmanvuas
COJIHLIECTOSIHUI. paboma,
HU3smenenue B HabnrooeHue,
TEeUeHue rojaa paboma c
MPOJIOIDKUTEIBHOCTH | Y4eOHUKOM
JTHSL 1 HOYH Ha
Pa3INYHBIX
reorpauuecKux
HMIPOTaxX
JBmxenue u ¢a3zpl Jlynsl. 3atmenus Connia u JIyHsl. Jlyna — Omwxkaiiee | M3yuenue 87,8, 07.10
K 3emie HebecHOe | OCHOBHBIX (a3 ymp.6 (3),
TeJo, ee | Jlynsl. Onucanue | ynp.7 (3)
€ TUHCTBEHHBIHN MOpSAKA UX
€CTECTBEHHBIN CMEHbI. AHaJINU3
CIIyTHHK. Ilepunon | IPUYHH, 110
obpamenus  Jlynp! | KOTOpEIM JIyHa
BOKPYT 3emun u | BCeraa obparieHa
BOKDYT cBoeii oci — | K 3€MJIE O/IHOH
CUepUYECKUI CTOPOHOM.
(3Be3nmbii)  mecsn, | OMMcaHue
CuHOIMYECKHUi B3aMHOTO
wMecsi —  mepuon | PACTIONOKEHUA
MOJIHOM CMEeHBbI (a3 SenuH, JIyHbL B
JlyHbI. VYcnosus Comna B
HACTYIUICHUS MOMCHTBI

3aTMEHUH.




COJIHEYHBIX u | OObsicHEHUE
JIYHHBIX  3aTMEHUU. | IPUYHH, 110

Nx nepuoauyHOCTh. | KOTOPHIM
[TonHble, yacTHble M | 3aTMeHHUs CoaHLa

KOJIbIIeOOpa3HbIe u Jlynsl e
3atMeHuss  ConHpa. | IPOUCXOAT
[TonHble W yacTHbIE | KAXKIBIH MECALL.
3aTMEHUS JIyHbL Obvsacuenue
[Ipencka3biBanue HO8020
Oynymux 3atmenui | Mdmepuadia,
usyueHue, aHaiu3,
onucanue
Bpewmst u kaneHaapsb. TouHoe Bpems U Ananuz [Togroroska | 14.10
Konmponvnaa pavoma Nel «lIpakmuueckue ocnogol oImpeeaeHue HEO00XOIUMOCTH pe3eHTalUH
acmpoHomuu» reorpauyeckoit BBEJICHHS YACOBBIX | 00 HCTOPUH
Pewenue 3a0anuii 6 popmame PISA noarorsl. YacoBbie MTOSICOB, KaJleH/1aps.
nosica. MectHoe u BUCOKOCHBIX JIET M | £9 yrp 8 (3)

MOSICHOE, JIETHEE U
3UMHEE BpeMmsl.
Kanennapp —
cUCTeMa cueTa
JUIMTEIBHBIX
IIPOMEKYTKOB
Bpemenu. Mcropus
KaJieHaapsl.
BucokocHbIe TOIBI.
Crapslii 1 HOBBII
CTHJIb

HOBOTO
KaJIEHAApHOTO
ctuis. [Iposepka
YCBOCHHUS 3HAHUI
0 TeMe
«IIpakTueckue
OCHOBBI
aCTPOHOMHUUN» (K/D,
10 munym)

Crpoenune ConneuyHoii cuctemsl (7 4).




Pa3BuTHe npeacTaBiIeH O CTPOCHUH MHPa ['eonienTpryeckas [ToaroroBka u 810, 21.10
cucTeMa MHupa pe3CHTAIHS MIPAKTUIECKHE
Apucrorest COOOIIIEeHHUS O 3aIaHMsI
IIronemes. Cucrema | 3HAaYEHUH
SIUIMKIIOB U OTKPBITUI
nuddepeHToB I Komnepnuka u
00BsicCHEHUs lanunes mis
neTyieo0opa3Horo dbopMupoBaHUs
JIBUKCHUS TUIAHET. HAy4YHOH KapTHHbI
Cozpnanue Mupa.

Konepaukom OObsicHeHue
Te/IMOIEHTPHYECKOll | IETIC00pa3HOro
cucTeMbl Mupa. Posp | ABMKCHUA IUIAHET €
Tamunes B UCTIOJIb30BaHUEM
CTAHOBJICHHH HOBOI | - ALHIJIOB H
CHCTEMBI MHpa Anpepentos.
beceoa,
obcydcoeHue.
paboma c
VUeOHUKOM,
HabnooeHue

Kondurypauuu nnaser. BayTpeHHue u Onwucanue 811, 05.11
BHEIITHHE JIaHETHI. yCIOBUH yrp.9 (1,2)
Kouduryparmu BUAMMOCTHU
TUTaHET: TUTaHET,

IIPOTUBOCTOSIHUE U Haxo4sAlIuXcCs B
COeTUHEHIE. Pa3IMIHBIX
[Tepuonnueckoe KOH(Urypanusx.
M3MeHeHue yernopuii | L CIICHHE 337124 Ha
BBIYHCTICHHE

BUIMMOCTH




BHYTPCHHUX H
BHEIIHUX IIJIAHET.
CBs13b
CHHOJUYECKOr0 U

3BE3THBIX
HIEPUOIOB
oOparteHus
BHYTPCHHUX U

CHIEPUIECKOTO BHEIIIHUX IJIaHET.
(3BE31HOIO) @poumanvrasn u
IEPHOJI0B UHOUBUOYATILHAS
oOpareHus miaHeT paboma
10 | Cunoau4eckuit mepuoa CBs3b cuHouueckoro| Pemenue 3anay va | 811, 12.11
U CUICPHUYECKOTO BBIYUCJICHUE yip.9 (3,6)
(3Be311HOT0) MeproJ0B| 3BE3AHBIX MIEPHOJIOB
oOpareHus miaHeT obpareHust
BHYTPEHHUX U
BHECIIIHUX IJIaHET.
@poumanvuas u
UHOUBUOYATILHAS
paboma
11 | 3axoHnsl ABMKeHU T1aHeT CONHEYHON CUCTEMBI Tpu 3akoHa | AHanu3  3akoHOB| 812, 19.11
Kennepa.  Dmmnc. | Keruiepa, uxX yip.10 (2)
N3menenue 3HA4YCHUA U1
CKOPOCTH JBHKeHus | PA3BUTHA buzuku u
[LIaHeT 1o | ACTPOHOMHUH.
Pemrenue 3amau Ha
AIUTMITUYSCKUM
BBIYHCJICHHE
opbutam. OTKpbITHE

Kennepom 3akoHOB
JBUKEHHUS IUIAHET —
BaXHBIW LIar Ha IyTU
CTaHOBJICHUS

MexaHuku. Tperun
3aKOH — OCHOBa IS

pacCTOSAHUH TIJIAHET)
or ComHnma  Ha
OCHOBE  TPETHETO
3akoHa  Kemnepa.
Onpoc, paboma c
VueOHUKOM,

Habooenue,




BBIUMCIICHHUS camocmosmesnvbHas
OTHOCHUTEJIbHBIX paboma
paccTOSHUN  ILJIaHET
ot CouHIta
12 | Onpenenenue pacctosiHuil 1 pazmepoB Ted B ConHeuHon Pasmepsr u hopma Pemrenue 3anau 813, 25.11
CHCTEME 3emnu. Ha yup.11 (3,4)
TpI/IaHFyJIHIII/ISI. BBIYHCIICHUC
I'opu3oHTanbHBIM pacCTOAHNH U
napasakc. YTJIoBble p?MepOB o
W IHHCHHBIC 00BekToB. Onpoc,
@pornmanvras
pa3Mepsl Tel
N paboma, onvimei,
ConHeuyHOM cucTeMbl
peuienue
npooaemMHoU
cumyayuu,
¢pornmanvras u
UHOUBUOYATILHASA
paboma
13 | OTKppITHE U TPUMEHEHUE 3aKOHA BCEMUPHOTO [ToaTBepxnenue Pewenue 3a0au na| 814.1-14.5, 02.12
TATOTEHUS. CIIPaBEIIMBOCTH sviuucaeHue maccel [ynp.12 (2)
3aKOHA TATOTECHUS niaanem.
s Jynst v aner. | O0vAcHerue
Bo3MyIIeHHs B Mexanuzma
B03HUKHOBEHUS
JBUKEHUH TEJ .
C . 803MYUjeHUL U
OJTHEYHOU
nPpUIUBO8

cucreMbl. OTKpBITHE
maHeTsl HenryH.
Onpenenenre Macchl
HEOECHBIX TeJl.
Macca 1 I0THOCTB




3emiu. [IpunuBsl u
OTJIUBBI
14 | JIBm>KeHHE UCKYCCTBEHHBIX CITYTHUKOB M KOCMUYECKHX 1 | Bpewms crapra KAu | beceoa, 814.6, 09.12
anmnaparos (KA) B ConHeuHoli cucreme. TPacKTOPHHU TI0JIETa K | 00Cydcoenue. yrp.12 (3)
Bxnag poccuicKkuX y4€HBIX U MHKEHEPOB B IUIAHETaM U pyruM | paboma c
UCCIIEIOBAaHME KOCMHUYECKOTO MPOCTPAHCTBA C tenam CoTHEYHOR YHeOHUKOM.
nomotsio KA u UC. CHCTEMBL. IIposepxa snanui
N no meme
Konumponvnaa paboma Ne2. «Cmpoenue conneunou Brinosinenue
«Cmpoenue
cucmemuly MaHEBPOB, .
. COIHEYHOU
Pewenue 3a0anuii 6 popmame PISA HEOOXOUMBIX JIJIs
cucmemwly (k/p, 15
MOCAJIK1 Ha Murym)
MOBEPXHOCTH
TJTAHETHI UJTU BBIXOJ1A
Ha OpOUTY BOKPYT
Hee
[Ipupona ten ConHeuHoil cucteMsl (8 ).
15 | ConnHeuHas cucTeMa KaK KOMILJIEKC TeJl, MMEIOIINX 1 | I'mmorte3a o Awnamns ocHOBHBIX | 8§15, 16, 16.12
06HI€€ IMPONUCXOKIACHUC q)OpMHpOBaHI/H/I BCEX MOJIOKEHUI IMPAKTUYCCKHEC
ter CoNHEeUHOM COBPEMEHHBIX 3a/1aHus
cucremsl B riporiecce | PCACTABICHAN O
JUTHTEbHO MPOHCX 0K ACHUH
ten ConHeuHon
IBOJTIOIIAN
CUCTEMBL.
XOJIOJTHOTO
a Obvsacuenue
ra3onplICBOro HO6020 Mamepuaid,
obmaka. O0BACHEHUE | puGoma ¢
HUX TIPUPOJIbI HA VUEOHUKOM.

OCHOBE dTOU
THUIIOTE3bI




16 | 3emns u Jlyna - nBoiiHas miaHeTa. Kparkue cenennst o | Ha ocHoBe 3nanmii | 817, 23.12
Bxnag coBeTCKUX yU4E€HBIX B MCCIIEAOBAHUE U U3YUCHUE npupozae 3emiu. u3 Kypca yap.13 (2)
JlyHbl. Vcnosus Ha reorpaduu

noBepxHoCTU JIyHpl. | CPABHCHUC
JIBa THna TyHHOM IPUPOJIBI 3eMIIH C
TIOBEPXHOCTH — NPUPOAOH JIyHbI.
MOpS U MaTePUKH. Onucarue
HOBHBIX M
["opsl, kpaTepsl U OCHOBH (bop
JIYHHOMU
npyrue Gopmbl yH
MOBEPXHOCTHU U UX
penbeda. [Ipoueccs
MIPOUCXOKICHHUS.
(dbopMupoBaHUs
[ToaroroBka u
OBepXHOCTU JIyHBI
pe3CHTAIHS
u ee penbeda.
coobuieHus 0o
Pe3ynbTaThl
. HCCIICIOBAHUSX
UCCIIEJOBaHUM
a ’ JlyHsl,
MIPOBEICHHBIX
MIPOBEJICHHBIX
ABTOMATHYECKUMU
CpeICcTBaMU
amnmaparaMu u
KOCMOHABTHKHU
aCTpPOHABTaMH.
B P Obvscuenue
HyTpEHHEe
yIp NPUYUHDL
crpoenue JIyHsbl.
4 omcymcmeus y
XUMUYECKUH COCTaB
Jlyno
JYHHBIX TIOPO/I.
yH PO ammocghepul.
OO6HapyxeHue BOJIbI
Ha Jlyne.
[TepcniekTrBbI
ocBoeHUs JIyHbI
17 | JIBe rpymiibl TUTAaHET AHanM3 OCHOBHBIX Ananus 815, 13.01
XapaKTePUCTHK Ta0JIMIHBIX TTPAKTUICCKHE

10



miaHer. Pa3menenne | JaHHBIX, 3aJaHus
IJIAHET TI0 pa3MepaM, | MPU3HAKOB
Macce U CpeIHen CXOJCTBA H
MIIOTHOCTH. [ImaneTsl | paznnunii
36MHOM T'PYIIIBI 1 H3y4aeMbIX
IJIAHETHI-TUTaHTHI. 00BCKTOB,
Ux paznuuus KJ1accuukanms
00BekTOB. beceoa,
obcycoenue.

18 | IIpupona muaHeT 3eMHOU rPYIIIIbI CX0ACTBO Ha ocHose 3Hanuii | 8§18, 20.01
BHYTPEHHETO (hU3UIECKUX MIPAKTUYECKUE
CTPOCHHS 1 3aKOHOB 3aJaHus
XUMHYECKOTO 00BsICHEHHE
COCTaBa IUIAaHET SIBJICHUU U
3€MHOU TPYIIIIHI. MPOIIECCOB,

Penned MIPOUCXOSIINX B
MOBEPXHOCTH. aTMocgepax
Bynkanusm u mianer. Onucanue
TEKTOHHKA. U CpaBHEHHUE
MeTteopuTHbIS MIPUPOJIBI TUIAHET
KpaTepsl. 36MHOW TPYIIIBIL.
OcobeHHOCTH OObsicHeHUE
TEMIEPATYPHBIX MIPUYXH

YCJIOBHH Ha CYILIECTBYIOIIMNX
Mepkypun, Benepe u | paznnuuil.
Mapce. Otnuuuns [ToaroroBka u
cocTtaBa aTMOCepsl | MMPE3CHTAIHS
3emun oT atMocdep | cOOOIIEeHUs O
Mapca u Benepsl. pe3ynbTaTax
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Ce30HHBIE
WU3MEHEHUS B
atMocdepe u Ha
noBepxHocTH Mapca.
CocrosHue BObI Ha
Mapce B npouuiom u
B HACTOSAIIEE BpEMS.
DBOJIONUS PUPOIBI
mnaner. [Toucku
J)KU3HU Ha Mapce

HUCCIIEOBaHUN
IUTAHET 3€MHOMU
TPYIIIIBL.
Obwvschenue
H08020
mMamepuana,
paboma c
VueOHUKOM.

19 [Ypok-muckyccust «IlapHukoBbliit 3 deKT - monb3a uin OO6cyxnenue Iloozomoska u yop.14 (1,2,3) | 27.01

Bpen?» PasIMYHBIX aCHEKTOB | npesenmayus
IpobIIeM, CBSI3aHHBIX | coouyenus no
C CYILIECTBOBAaHUEM smoii npoGrene.
MapHUKOBOTO Vuacmue &
s dexTa u ero pou
Bq)(bq())pMI/II)OBaHI/II)I/I " Juexyccuu
COXpaHEHHUH
YHUKAIIBHOU
MPUPOBI 3eMIU

20 | [TmaHeThI-TUTaHTBI, KX CIYTHUKH U KOJIbIIA Xumnueckuii coctas | Ha ocHose 3Hanuii | 8§19, 03.02
Y BHYTpEHHEE 3aKOHOB (PU3UKH yrp.15 (1),
CTPOEHHE IUIAHET- OIMCaHUe 3an. 13
TUTAHTOB. HPUPOABI INTAHCT-
Wctounuku sHeprun | TATAHTOB.
B HEJIPax IUIAHET. Hoxaroroeka u
O6naunblii mokpos u | TPE3CHTALIA
armMocdepHas coobuIeHHs 0
LUPKYJISLIHS. HOBBIX
pe3ysbTarax
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Pa3noo6pasue
MPUPOIBI CITYTHUKOB.
CXO0JCTBO MPUPOJIBI
CITyTHHKOB C

HUCCIIEOBaHUN
IUIaHET-TUTaHTOB,
WX CITyTHUKOB U
KoJyien. AHanus

IUTaHETaMU 3€MHOI onpeneacHus
rpynmnsl 1 JIyHOH. TIOHSTHS
Hanmuuue atmocdep y | «mmaHeTa»
KpyHHEHIIMNX
CITyTHHUKOB.
Crtpoenue u coctaB
KOJIEI]
21 | Mansie Tena CoTHEYHON CHCTEMBI (aCTEPOUIbI, AcTtepouibl Onucanue §20.1-20.3, 10.02
KapJIUKOBBIE TUTAHETHI 1 KOMETHI). IJIaBHOTO Iosgca. MXx | BHEIIHero Buaa ymp.16 (2)
pasMephl U | aCTepOUJIOB U
YHCJICHHOCTb. KOMET.

Mansle Tena mnosica
Koinepa. IlnmyroH u
JIpyTue KapJIHKOBBIE
wiaHeTsl.  Komersl.
Nx  crpoeHue wu
COCTaB. OpOuThI
KOMET. Obmas
YHCICHHOCTh KOMET.
KomerHoe  obGmako
Oopra. ActepousHo-
KOMETHasi ONacHOCTb.

BosmoxxHOCTH Hu
CIOCOOBI ee
MPEIOTBPALIICHHS

OO0ObsAcHenne
MIPOIIECCOB,
MIPOUCXOSIINX B
KOMETe, Mpu
M3MCHEHHUU e
paccTosHUs OT
Comnnia.
ITonroroBka n
Mpe3eHTAIHS
COOOIIEHHS O
crocodax
OoOHapyXeHUs
OITaCHBIX
KOCMHYECKHX
00BEKTOB U
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MPEAOTBPALCHUS
HAX CTOJIKHOBEHUS

¢ 3emirent
22 | Meteopsl, O0TUIBI, METEOPHUTHI OnnHOYHBIE Ha ocHose 820.4, 17.02
MeTeopsl. CKOpOCTH | 3HaHMS 3aKOHOB yrp.16 (6)

BCTpeuun ¢ 3eMIleH.

He6onbmne Tena
(MeTeopouibl).
MeTeopHbIe TOTOKH,
X CBSI3b c
koMmeramu. KpymHbie
Tea. SIBnenne
oonuma, majecHue
METEOpHTA.
Knaccudukamms
METEOPUTOB:
JKeJIe3HbIE,
KaMEHHBIE,
JKeJIe30KaMCHHBIE

(bU3UKH OnTUCcCaHue
1 00BICHEHHE
SIBJICHHH MeTeopa
u Oonmaa.
ITonroroska
COOOIIECHHUS O
MaJicHUuu
HauoOoce
M3BECTHBIX
METCOPUTOB

Comnrie u 3Be3751 (54).
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23 |ConHile, cOCTaB U BHYTPEHHEE CTPOEHUE Hcrounuk sHeprun Ha ocnoBe 3nanuii | §21.1-21.3, 24.02
CoJHIIA ¥ 3BE3] — (hU3UIECKUX yap.17 (2)
TepMOsiIePHbIC 3aKOHOB OITMCAHHE
peaxuuu. Ilepenoc u 0U6I’HCHCHHG
SHEPrUM BHYTPH ABJICHUH "
Counnna. Ctpoenue fporieccos,
HaOJIFOJaeMbIX Ha
ero atMocdepsl. Conmite.
I'panynsuus. Omucanune
ConHeunas KOPOHA. | rporeccos,
OOGHapyxenue MPOUCXOISAIINX
MOTOKA COJIHEYHBIX npu
HEHTPHHO. 3HAUCHHE | TEPMOSIEPHBIX
JTOI'0 OTKPBITHA i | PCAKIMAX IIPOTOH-
dusuKy u MIPOTOHHOTO
acTpoOpU3UKH UK.
24 | ConHeuHasi akTUBHOCTb U €€ BIMSIHUE Ha 3eMJII0 U [IposiBnenus Ha ocHoBe 3nanuii | 8§21.4, 03.03
o6uochepy. COJIHEYHOM 0 IJ1a3Me, yrp.17 (3)
AKTUBHOCTH: MOJTyYEHHBIX B
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COJIHEYHBIE  IISTHA,
MPOTYOEpAHIIBI,
BCIIBIILIKH,
KOPOHAJIbHbBIE
BBIOPOCHI MaccChl.
IloTokn conHeuyHOU
ia3mel. VX BiusHue
Ha COCTOSTHUE
MarHuTocgepbl
3emuin. MarHutHbie
oypu, MOJISIPHBIE
CUSHUS W  JpyTue
reo(hu3nIecKue
SIBIICHUS, BIIHUSIOIIHC
Ha PaguoCBs3b, cOOH

Kypce QU3HKH,
OTMHCaHue
o0pa3zoBaHUs
TSITEH,
MpOTYOEpaHIICB U
Apyrux
NPOSBICHU I
COJIHEYHOMN
AKTUBHOCTH.
Xapakrepucruka
IIPOLIECCOB
COJIHEYHOHN
aAKTUBHOCTH U
MEXaHH3Ma UX
BIIUSTHUS HA

B JIMHUAX | 3eMITIO.
AJIEKTPOTICPEIaYH. Dpoumanvhas
[lepron w3MeHeHus | paboma c
COJIHEUHOM Kaaccom, beceoa,
aKTUBHOCTH Habnrooenue u
o0cydcoeHue,
paboma c
VueOHUKOM,
onucanue
o0bpazosanuis
nsimeH.
25 | ®uznueckas mpupoaa 3Be3/1 3Be3ma — Omnpenenenue 822, 23.1- 10.03
IIPUPOIHBII MOHATHUSA «3Be3aa». | 23.2, ynp.18
TEPMOSITICPHBIH Vka3zaHue 2
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peakTop.
CBETUMOCTD 3BE3/IEL.
MHuoroo6pa3ue mupa
3pe3n. x
CIIEKTpajbHast
KJIaCCU(pUKAITHUS.
3Be3AbI-TUTaHTEl U
3BE3/bI-KaPJIMKH.
Jwnarpamma «CrekTp
— CBETHMOCTBY.
JIBOMHBIE U KpaTHBIE
3Be3bl. 3BE3HBIC
CcKorieHus. Mx
COCTaB M BO3pacT

ITOJIOKCHHUA 3BE3
Ha JuarpamMme
«CIIEKTp —
CBECTHUMOCTBH»
COIJIaCHO UX
XapaKTCPUCTHKAaM.
AHanu3 0CHOBHBIX
rpymin fuarpaMmal

26

IIepemenHbIE

1 HCCTAlIMOHAPHBIC 3BC3/IbI.

Hedenant —
MIPUPOJTHBIC
aBTOKOJIeOATEIbHBIC
CHCTEMBEI.
3aBUCUMOCTH
«Tepuom —
CBETHMOCTEY.
3aTMEHHO-IBOMHEIE
3Be34bl.  Bcmbimku
HoBbix — siBIeHUE B
TECHBIX cHCTEMAX
JBOMHBIX 3BE3I.
OtkpeiTHE
«IK30ILTaHET) —
IUTAaHET W INIAHETHBIX

Ha ocHoBe 3HaHUM
o gusuke
OITHCAHHE
nyabcaruu nedens §

823.3,24.1,
yip.19 (2)

17.03
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CUCTEM BOKpYT
JIPYTHX 3BE3]1

27 | DBounronus 38€3]1 3aBUCUMOCTh Ha ocHoBe 824.2, 24.03
CKOPOCTH H 3HAHUU 10 (PU3HUKE | MPAKTUYCCKUE
MPOJOKUTEILHOCTH | OI[CHKA BPEMEHU 3aaHust
SBOJIIOLUU 3BE3]1 OT CBEUEHHUS 3BE3/bI
MX MaccChl. BenbImika | 1o H3BECTHOM
CBepxHOBON — Macce 3aracoB
B3PbIB 3BE3/IbI B BOJIOpOJA; ISt
KOHIIE €€ DBOJIIOLMH. | OIMHCAHUS
Koneunsle ctagnu MIPUPOJIBI
JKM3HH 3Be3]: Oejible | 00BEKTOB Ha
KapJIuKH, KOHEUYHOM CTaIuu
HEHUTPOHHBIC 3BE3/IbI | ABOJIIOIIUU 3BE3/I.

(mynbcapsl), uepHsie | Onpoc,
JIBIPBI ¢pornmanvhas
paboma.
Crtpoenue u 3Bosonust Beenennoit (44).
28| Hama 'anaktuka Pasmeprl u crpoenue | Onucanue 825.1-25.2, 07.04
[anakTHKU. CTpOCHUS ¥ MpaKTUYECKUe
Pacnonoxenue u | CTPYKTYpPBI 3a/laHns
nBwkenre Conmna. | 1 ATAKTHKH.
[Lockast u | YIsydenue 5
cheprueckas 00BEKTOB IUIOCKOH
e — u chepuueckon
lanaktuku. Snpo wu TOAICHCTEM.
ITonroroBka
CHHUPAITLHBIE  PYKABA | (0611 emyg o
I'anakTukwu. pasBHTHH
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Bpaienue HUCCIENOBaHUN
TanakTHKu u | ['anakrukw.
npo0jemMa «CKPBITON Obvscuenue
Macchb» H06020
Mamepuana,
paboma ¢ KHU2OU.

29 |Ipyrue 3Be3/IHbIE CUCTEMBI - TAIAKTUKU CnupanbHsle, Omnpenenenue 826, 14.04
AJUIMNTUYECKUE U TUMOB  TalakTuk. ymp. 21 (2)
HENpPaBUIbHbIC [ToaroroBka
ranakTuku. Ux coo0IIeHus 0
OTJIMYUTEIbHBIC HauOosee
O0COOCHHOCTH, HMHTEPECHBIX
pa3Mepsbl, Macca, HCCJICTOBAHMSIX
KOJIMYECTBO 3BE3/I. rajlakTuK,

CBepxmaccuBHbBIE KBa3apoB U JPYTHX
YepHBIE JbIPHI B JTaJIeKUX 00BEKTOB
AIpax TaJaKkTUK.

KBasaps! u

paauoranakTUKH.

B3anmonencTeyromm

€ TATaKTHKH.

CxomuieHus u

CBEPXCKOIJICHHS

rajakTuK

30 | Kocmonorus nauana XX B. OOmas Teopus [Ipumenenue 827, 21.04
OTHOCUTENIGHOCTH.  [pHHIHIA Jloruiepal MpakTHYEeCKHE
CTaI_II/IOHapHaSI JIJIST 00BICHEHNS 3alaHuA
Bceenennag A. «KpacHOro
OuHmTelHa. Beigog —|[CMCIICHUAD.

A.A. ®puamana o [[I0/ITOTOBKA
HecTaloHapHocTn  COOOIICHUS 0
NESTEIEHOCTH
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Bcenennoii.
«Kpacnoe
CMeEIICHHE) B
CIIEKTPax TaJIAKTUK U
3aKkoH Xa00ia.
Pacmmpenue
Bcenennoii
MIPOUCXOIUT
OJIHOPOJIHO U
HU30TPOITHO

Xab0ma H
Dpunmana.
J/lokazaTenbCcTBO
CIIPaBEITMBOCTU
3akoHa Xa00ia mis
HaOII0 AT,
[PACIIOJIOKEHHOTO B
IIFOOOM  raJIaKTHKE.
OoOvsicHeHue Ho8020
\Wmamepuana, paboma
C KHU2O1.

31

OCHOBBI COBPEMEHHON KOCMOJIOTHH.
Paboter I'.A. I'amoBa o npoucxoxaeHuu BeeneHHo.

I'mnoresza I'. A.
I'amoBa o ropsiuem
Hadaje Bcenennoi,
ee 000CHOBaHUE U
MOJITBEPK/ICHUE.
PenukroBoe
nsiydenue. Teopus
bonpioro B3peiBa.
OO6pa3zoBanue
XUMUYECKHUX
AJIEMEHTOB.
dopMupoBaHue
raJIakKTUK U 3BE3/I.
Yckopenue
pacipeHus
Bcenennoii. «Temnas
SHEPTrUs» U
AHTUTATOTCHHE.

Iloxroroska "
pe3CHTAIHS
CO00IIEHUS 0
JIEITEIbHOCTH
I'amoBa u
JaypeaToB
HoGenesckoii
peMHH 10 (PU3UKE
32 paboTel 1O
KOCMOJIOTHH.

8§27,
IIPAKTUYECKHE
3a1aHUs

28.04

Kuznb u pasym Bo Beenennoit (3 u).
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32

VYpoxk - koHdpepeHus «OIUHOKH I MbI BO BeeneHHoi?»

33

IloBropenue. MexayHapoaHoe corpynHuuectso Poccun
B OCBOCHUU U M3ydyeHUU KoCcMHUYECKOro mpoCcTpaHCTBa.

34

Konmponvuaa paboma Ne3.

[Tpobnema
CyIIIECTBOBAHUS
JKHU3HH BHE 3€MIIH.
VcaoBus,
HEOOXOaUMBIE IS
Pa3BUTHS KU3HH.
IToucku XU3HU HA
IUIaHEeTax
ConneuHom
cucteMbl. CI10KHBIE
OpraHUYeCKHe
COCIMHCHMS B
KOCMOCE.
CoBpeMeHHbIE
BO3MOXKHOCTH
PaanoacTpOHOMHH U
KOCMOHABTHUKH IS
CBSI3M C IPYTHMH
HUBUIH3AIUSIMH.
[TmaHeTHBIE CUCTEMBI
y IpYTUX 3BE3/I.
[TpuMeHsTh 3HaHUS K
pELIeHUIO 3a/1a4
(BBIUMCITUTEIBHBIX,
Ka4eCTBECHHBIX,
rpau4eckrx) Ha
YpOBHE
OTIepUPOBAHUS
CIEeTYIOIIUMHU

IToaroroBka u
MPE3CHTAIHS
€co001IEeHus 0O
COBPEMEHHOM
COCTOSIHUH
Hay4HBIX
HCCIIEA0BAHUHN 1O
npoOieme
CyIIIECTBOBaHUS
BHE3EMHOM KU3HU
BO BcenenHoii.
Yuactue B
JIMCKYCCHUU TIO
3TOM mpobiieme

§28 05.05
[ToBTOPUTH 12.05
OCHOBHBIE
MIOHATHS,
3aKOHBI Kypca
aCTPOHOMHHU

19.05
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HUHTEIICKTYaIbHBIMU
orepanusIMu:
[MOHUMAaHue,
IPUMEHCHHE, aHAJTN3,
CHHTE3, OIIEHKa,
0000111eHME,
CHCTEMATH3AIIHS
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