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HNOACHUTEJBHASA 3AIIMCKA
Paboyast mporpamma cocraBiieHa Ha OCHOBE:

e @enepanbHOTO TOCYAAPCTBEHHOTO O0pa30BaTENbHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0Opa3oBaHUs, YTBEPXKJAEHHOTO TpUKa3oM MUHHCTEpCTBA OO0pa3oBaHus W Hayku PO
ot 31.05.2021 N 287,

e OCHOBHOH 00pa30BaTEeILHOW TpOTrpaMMbl OCHOBHOTO o0mmiero ooOpasoBanuss MBOY
«I'mmuazus Nedy),

e yyeOHOro riana MBOY «I'umuazus Nedy,

e Pabouas nporpamma k YMK b. A. Boponuosa-Benbsimunosa, E. K. Crpayra : yueOHO-
Meroaudeckoe nocodue /E. K. Crpayr. — M.: Hpoda, 2017. YueOHUK «ACTPOHOMHS.
bazosriit ypoBens. 11 kiace» aBTopoB b, A. BoponioBa-Benssmunosa, E. K. Crpayra
MpoIIeN JKCIepTu3y, BKIOUeH B DenepanbHbBI mepedeHh M 00eCleunBaeT OCBOCHHE
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIEro 00pa30BaHUS.

[To xanennapuomy yuebHOMY rpaduky Ha 2022/2023 y4yeOHnsbiii roa uig 11 kiacca uzydenue
aCTPOHOMHHM OTBOJAUTCS | Wac B HEETIO B IepBOM mosryroaun (34 gaca 3a o)

OBIIUE LHEJA U 3AJAYAN
ACTpOHOMHSI B POCCHICKOM WIKOJE BCErJa paccMaTpUBAIACh KaK KypcC, KOTOPBIHM, 3aBeplias

¢u3nKo-MaTeMaTHUYeCKoe 00pa30BaHUE BBIMMYCKHUKOB CpEJHEM IIKOJbI, 3HAKOMHT HX C
COBPEMEHHBIMH TIPEACTABICHUSAMUA O CTPOCHHUU W JBOJIONHMH BCeleHHOW W CrocoOCTBYET
(hOopMUPOBAHUIO HAYYHOTO MHUPOBO33pEHUs. B HacTosmiee Bpems BaXHEHITUMHU 3aJadaMH
ACTPOHOMHUHU SIBJISIOTCS (OPMHPOBAHUE TPEICTABICHUM O €IWHCTBE (DU3UYCCKUX 3aKOHOB,
NEUCTBYIONUMX Ha 3emje W B Oe3rpaHnyHON BceneHHOW, O HEMPEephIBHO MPOUCXOISIICH
SBOJIIOIIMN HaIleH IUIAaHEThI, BCEX KOCMHYCCKHMX TeJl M MX CHCTEM, a TaKke camMod BcemenHOI.
ACTpPOHOMHS SIBJIIETCSI TPEIMETOM II0 BBIOOPY | peau3yeTcss 3a CYET IIKOJIBHOTO WIIH
PErHOHAIBHOTO KOMIIOHEHTA.

enau u 3apavu:

® OCO3HAHWE NPUHIUIHUAILHON pPOJIM aCTPOHOMHUHU B MO3HAHMU (DYHIAMEHTAIBHBIX 3aKOHOB
MPUPOABI U POPMUPOBAHUHN COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHBI MUPA;

® 1puoOpeTeHne 3HaHu| 0 prU3HUecKo MpUpPoe HEOECHBIX TEI U CUCTEM, CTPOSHUS U SBOJIIOLINH
BcenenHoii, mpoCTpaHCTBEHHBIX M BPEMEHHBIX MacuiTabax BcenenHol, Hanbosiee BaXHBIX
ACTPOHOMUYECKUX OTKPBITUAX, OMPEICIMBIINX PA3BUTHE HAYKH U TEXHUKH;

® OBJAJICHUE YMEHUSIMH OOBSCHATh BUIUMOE TOJOXKEHHE M JABIKEHHE HEOeCHBIX Tel
MPUHIMIIAMUA OTIPEACNICHUSI MECTOIOJIOKEHUS U BPEMEHHU IO aCTPOHOMHUYECKUM OOBEKTaM,
HaBbIKAMU MPAKTUYECKOTO HCIOJIb30BAHUSA KOMIBIOTEPHBIX MPUIIOKEHUHN IS OmpeaenecHus
BH/JIa 3BE3IHOTO HEOa B KOHKPETHOM MYHKTE IS 3aJAaHHOTO BPEMEHH;

® pa3BUTHE MO3HABATEILHBIX MHTEPECOB, WHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
rpoliecce MpuoOpeTeHHs 3HAHUM 10 aCTPOHOMUU C UCIIOJIb30BAHUEM Pa3IMUHBIX HICTOYHUKOB
nH(OPMALIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH;

® UCIONB30BaHUE MPUOOPETEHHBIX 3HAHUW W YMEHHM JUIsl peIlIeHHUs MPaKTHUYECKUX 3aaad
MOBCETHEBHOM KU3HH;

e (hopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS;

e (opMupoBaHHE HABBIKOB HCIIOJIB30BAHUS ECTECTBEHHOHAYYHBIX M OCOOEHHO (DU3HKO-
MaTeMaTHYeCKUX 3HAHUU I OOBEKTUBHOTO aHalM3a yCTPOMCTBA OKPYXKAIOIIETO MHpa Ha
npuMepe JOCTHKEHUN COBPEMEHHOU acTpo(pU3uKu, aCTPOHOMHUHU U KOCMOHABTHKH.



B mpomecce o0yuenuss actpoHomMuu oOecrieunBaeTcsi (opMuUpoOBaHHE Y IIKOJHHUKOB
€CTECTBEHHOHAYYHOW TPAMOTHOCTH, KPEATHBHOTO MBIILICHUS, TIOOATBHON KOMIICTCHIIUU.
Cxema ecTeCTBEHHOHAay4YHasi TPAaMOTHOCTh  (IMOTPEOHOCTh — IE€Jh — CHOCO0 — pe3yJNbTar)
MO3BOJISICT HauOoJIee OPraHMYHO PEIIATh 3a/1a41 YCTAaHOBIJICHUS CBSA3EH MEXK 1y 00pa30BaTeIbHBIM
Y KM3HEHHBIM IIPOCTPAHCTBOM, 00Pa30BaTEIIbHBIMU PE3YJIbTATAMHU, TIOJTyYCHHBIMU IIPU U3yYCHUH
Pa3IUYHBIX MPEJMETHBIX 00J1acTel, a TaKKe COOCTBEHHBIMH 00pPa30BaTEIILHBIMU PE3yJIbTaTaMU
(3HAHHUSAMHU, YMCHHSMHU, YHHUBEPCAIbHBIMH YUCOHBIMHU JCHCTBHSIMA W T. 1.) U JKU3HEHHBIMHU
3agauamu. Kpome TOro, cxema eCTECTBEHHOHAy4YHas TI'PaMOTHOCTh  II03BOJIIET BBOJUTH B
00pa3oBaTeNIbHBII MPOIECC CUTYALUH, NAIOUIME OIBIT MPUHATHS MPAarMaTUYHBIX PEUICHUH Ha
OCHOBE COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB, HAYMHAS OT PEIICHUsT OBITOBBIX BOTIPOCOB
Y 3aKaHYMBas PEIICHUEM O HAIPABICHUSAX MPOJI0JKCHUS 00pa30BaHus, TIOCTPOCHUEM KapbePHBIX
Y JKU3HCHHBIX TUIaHOB. TakuMm 00pa3om, mpeJMETHBIC 3a/1a4d B Kypce acTpOHOMUH B (opmare
PISA mo3Bonser opMupoBaTh y OOydYarONIUXCs pecypc MPAKTHYECKHMX YMEHUH W OTIBITA,
HEOOXOJMMBIX JIJIsl pa3yMHOM OpraHu3aiiid COOCTBEHHO KHU3HHU, CO3IAET YCIOBHS JIJISl PA3BHTHSI
WHHUIMATUBHOCTH, H300pETaTeIbHOCTH, THOKOCTH MBIIIJICHUS.

MecTo yueOHOro npeaMera B y4eOHOM ILJIaHe

N3yuenune kypca paccuutano Ha 34 gaca. [Ipu miaHupoBaHuM 2 4acoB B HEIENIO KypC MOXET
OBITh TIPOMJIEH B TEUYCHHE MepBOro moiyroaus B 11 kmacce. BaxkHyro poiib B OCBOSHUHU Kypca
UTPaIOT MPOBOJUMBIE BO BHEYPOUHOE BpeMs COOCTBEHHbIE HaOMoaeHus yuanuxca. Cnenuduka
TUTAaHUPOBAHUS 3TUX HAOIIOIEHUH onpeensercs AByMs 00cTosTeNbcTBaMu. Bo-niepBbix, oHM (32
ucKITtoYeHreM HaOmoneHui ColHIa) JOKHBI MPOBOIUTHCS B BeUepHEe MM HOUHOe Bpemsi. Bo-
BTOPBIX, 00BEKTHI, IPUPOJIa KOTOPBIX U3yUaeTCsl HA TOM WJIM HHOM YPOKE, MOTYT OBITH B 3TO BpeMs
HEJOCTYIHBI J1sl HaOmroaeHui. [Ipu muranupoBanuy HaOJIOIEHUH ATHX 00BEKTOB, B 0COOCHHOCTH
IJIaHET, He0OXO0JMMO YIUTHIBATh YCIOBUS MX BUJUMOCTH.

COJEPKAHUE KYPCA
AcCTpoHOMUSI, ee 3HAYEHHE U CBS3b € IPYTHMHU HAYKAMH.

ActpoHoMmUs, ee CBs3b ¢ ApyruMu Haykamu. CTpykTypa u macitadsl Beenennoil. Oco6ennoctu
aCTPOHOMMYECKMX METOJIOB MCCIIEOBaHUSA. Teneckonbl W paauoTesecKomsl. BceBoaHoBas
aCTPOHOMUSI.

IIpakTHyecKkHe OCHOBBI ACTPOHOMMH.

3Be3abl M CO3Be3AMs. 3BE3/IHBIE KapThl, IJI00YyChl W aTiackl. Buaumoe aBukeHHE 3Be3] Ha
pasnuyHbIX reorpaguueckux mupotax. KyiabmuHanus cBetwil. Bumumoe rogudHoe ABMKEHHE
Counnna. Oxnunruka. J[Buxenue u ¢asel JIynsl. 3armenus Connaua u JIynsl. Bpems u kanennaps.

Crtpoenue CotHEYHOH CHCTEMBI.

Pa3Butne npexacraBineHuil o ctpoeHuH Mupa. l'eoneHTpuueckas cucrema mupa. CTaHOBIIEHHE
reTMOLEHTPUYECKO cucreMbl Mupa. KoHurypauuu IJIaHeT U YCIOBHS HUX BHJIUMOCTH.
CuHoMueckuil U cuJepuuecKuil (3Be3/IHBIN) Mepuo/ bl oOpalieHus MmiaHeT. 3akoHsl Keruiepa.
Omnpenenenne paccTosiHUM U pa3MepoB Ten B CoaHeuHOH cucteMe. [ Opu30HTaNIbHBIN Napajulakc.



JIBrkeHue HeOECHBIX Tell TOJ JecTBUEM cuil TATOTeHus. OrnpeneneHne Macchl HEOECHBIX TEl.
JIBMKEHME UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM M KOCMUYECKHX armnaparoB B COJIHEYHOH cUCTEME.

IIpupoaa ten CoJsiHeYHON CHCTEMBI.

ConHeuyHas cucTemMa Kak KOMIUIEKC T, MMEIoIUX oOIiee npoucxoxiaeHue. 3emisd u Jlyna —
nBoitHas ranera. Mccnenosanus Jlynel kocMudeckumu anmnaparamu. [lunotupyemsie noseTsl Ha
Jlyny. Ilnaners! 3emHoi rpynnsl. [Ipupona Mepkypus, Benepsl u Mapca. I1naneTsl-rurantsl, ux
CIIyTHUKHU U KoJiblia. Manbie Tenia CONHEYHON CUCTEMBI: aCTEPOU/Ibl, TJIaHEThI-KAPIUKU, KOMETHI,
METEOPOU/IbI, METEOPHI, OOJIUABI U METEOPUTHI.

CoJHie 4 3Be3/bl.

Wznyuenne u temneparypa Connua. CocraB u ctpoeHue ComHia. VICTOUHHMK €ro »HEpruu.
Atmocdepa Connua. ConHeuHass aKTUBHOCTb M €€ BIIMSHUE HAa 3€MJII0. 3BE3/bl — JalIeKHe
coJiHIa. ['0AMYHBINi Mapaiaake v pacCTOSIHUS A0 3Be31. CBETUMOCTD, CIIEKTP, LIBET U TEMIIEpaTypa
pa3IMYHBIX KJIAcCOB 3Be3A. /[marpamma «CHekTp — CBETUMOCTb». Macchl U pa3Mepbl 3BE3.
Mogenu 3Be3n. [lepemennbie W HecTanMoHapHBIE 3Be3fbl. lledennsr — masku Bceenennoit.
DBOJIOLHMS 3BE3]1 PA3JIMYHONM MACCHI.

Crtpoenue u 3Bo0ouMs BeesieHHoii.

Hama TI'anaktuka. Ee pasmepsl u cTpykrypa. JBa Tmuna Hacenenus ['amaktuku. Mex3Be3nHast
cpena: ra3 u meulb. CrimpanbHble pykaBa. Snpo [Mamaktuku. Ob6mactu 3Be37000pa30BaHUS.
Bpamenue Nanaktuku. [IpoGiema «ckpbiToit» mMacchl. PasHooOpa3ue mMupa ramaktuk. Ksazaper.
CkorieHHsT M CBEpPXCKOIUICHHWS! TanakTUK. OCHOBBI COBpeMEHHOM Kocmouioruu. «KpacHoe
cMmerieHne» u 3akoH Xab0ma. Hecranmmonapuast Beenennas A. A. @puamana. boibiiol B3phIB.
PenuvkroBoe wu3nydenue. YckopeHue pacumpeHuss BcenenHoil. «TemMHas sHeprus» u
AHTUTSTOTCHHUE.

7Ku3nb u pazym Bo BeesieHHON.

Hpo6neMa CyI€CTBOBAHUA XHU3HU BHEC 3eMun. yCJ'IOBI/Iﬂ, H606XOI[I/IMI)IC I PAa3sBUTHA KU3HU.
Iloncku xm3Hu Ha 1raHetax ComHeyHoM cucTeMbl. CIIOKHBIC OpraHu4eCKuec COCIUHCHHA B
KOCMOCC. COBpCMCHHHC BO3MOXHOCTH KOCMOHABTHUKH W pagrlO - ACTPOHOMHH JIA CBA3HU C
APYIrUMH HUBUJIA3ALUAMU. IInmaneTHBIC CHCTEMBI Yy ApYrux 3BE3M. YenoBeuyecTBO 3asBIISIET O
CBOCM CYILICCTBOBAHNH.

H.Ha}mpyeMble pe3yJabTarTbl: JUYHOCTHBIC, METAIIPEAMETHBIC H IIPCAMETHBIC

JIMYHOCTHBIMHU pe3y/JIbTaTaAMHU OCBOEHMS Kypca aCTPOHOMUU B cpesiHe (IOIHOI) miKoJe
SIBIISIFOTCSI:

- dbopMHUpOBaHHE YMEHHS ~ YIOPaABIATh CBOEM  MMO3HABATENBHOW  JIEATEIHHOCTHIO,
OTBETCTBEHHOE OTHOIIIEHHWE K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTh K CaMOPa3BUTHIO U
caMo00pa3oBaHUI0, a TaKXE€ OCO3HAHHOMY IMOCTPOCHUIO HMHIMBHIyaTbHOW 00pa3oBaTelbHOMN
JEATEIIbHOCTH Ha OCHOBE YCTOMYMBBIX ITI03HABATEIILHBIX HHTEPECOB;

- (hopMupoBaHKe MMO3HABATEIBHON ¥ MH()OPMAIIMOHHON KYIbTYpPhI, B TOM YHCJIE€ HABHIKOB
CaMOCTOSITENIbHOM paboOThl ¢ KHHUTaMH U TEXHUYECKHMMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOT Ui



- (dbopmupoBaHre YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB MPHUPOABI U HX
WCIIOJIb30BaHUS Ha 0J1aro pa3BUTHSI YEJI0BEUECKOM IMBUIIU3AIIUY;

- (hopMHpOBaHHE YMEHUSI HAXOJUTH aJICKBATHBIE CIIOCOOBI MTOBEACHHUS, B3aUMOICHCTBUS U
COTPYJHHYECTBA B MPOIIECCE YICOHOW U BHEYUYECOHOU NESITENLHOCTH, MPOSIBIATH YBAKUTEIBHOE
OTHOIIIEHHWE K MHEHHIO OTITIOHEHTA B X0/I€ OOCYXIEHUS CIIOPHBIX MPOOJIEM HAYKHU.

Memanpeomemmnsie pe3ynbTaThl - GOpMUPOBAHIE YHUBEPCATbHBIX yueOHBIX neiictuit (YY ).
MetanpeaMeTHbIE pe3ylbTaThl OCBOSHUS MPOTPaMMBbl IPEIIOJIAraoT:

- HaXOJUTh MPoOIEMY UCCIEA0BAHUS, CTABUThH BOIIPOCHI, BBIBUIaTh THIIOTE3Y, IPEIaraTh
albTepHATUBHBIE CIIOCOOBI PEeUIeHHUs] MPOoOJeMbl U BbIOMpaTh M3 HUX Haubosee 3¢ (EeKTUBHBIN,
KJIaCCU(UIMPOBATh OOBEKTHl HCCIEAOBAHMS, CTPYKTYpUpPOBaThb M3y4daeMbld Marepuall,
apryMEeHTHPOBATh CBOIO MO3UIHUIO, (GOPMYIUPOBATH BBIBOJIBI U 3aKIIOUEHUS;

- aHAJIM3UPOBATh HAOIIOAaeMbIe SIBJICHUSI U OOBSACHATh MPUYMHBI UX BOZHUKHOBEHUS;

- Ha IPAKTHUKE MOJIb30BATHCSI OCHOBHBIMU JIOTHUECKUMU

- pUeMaMH, METOJaMH HaOIIOJCHUS, MOJEIUPOBAHUS, MBICIEHHOTO 3KCIIEPUMEHTA,
MIPOrHO3UPOBAHUS;

- BBITIOJIHATH TIO3HABATENbHBIE U IPAKTHUECKUE 3aJaHHsl, B TOM YHCJIe IPOEKTHHIE;

- U3BJIeKaTh HMH(OPMALMIO U3 Pa3IMYHBIX MCTOYHHUKOB (BKJIIOYas CpeICTBa MacCOBOMU
nH(OpPMaLUK U UHTEPHET-PECYPChl) U KPUTUYECKH €€ OIICHUBATD;

- TOTOBUThH COOOILEHUS U MPE3EHTALlMU C UCIOJb30BAHMEM MAaTEpHUalIOB, MOJYYEHHBIX U3
WHTepHeTa U Ipyrux HCTOYHHUKOB.

Pecynamuenvie YY/I.

- HAXOJIUTh TPOOIIEMY UCCIIEIOBAHHSI, CTABUTH BOIIPOCHI, BBIIBUTATh TUIIOTE3Y, MPEIIaraTh
aTbTEPHATUBHBIC CIIOCOOBI PelIeHUsI MPOOJIEMBbI M BRIOUpATh U3 HUX HanOoJsiee 3 (HEeKTUBHBIN.

Hoznaeamenvnvie YY/[:

- KJaccu(puuupoBaTh OOBEKTHI MCCIEA0BAaHUS, CTPYKTYpHUpOBaTh M3ydaeMblil MaTepual,
(bopMynUpOBaTh BBIBOBI M 3aK/IFOYEHHUS;

- Ha [IPaKTUKE II0Jb30BATbCSl OCHOBHBIMHM JIOTUYECKUMH IIPUEMAMH, METOJaMU
HaOJI01eHUS, MOIETIMPOBAHNS, MBICIIEHHOTO 3KCIIEPUMEHTA, IPOrHO3UPOBAHHUS;

- aHAJIM3UPOBATh HAOIIOAAEMBbIE SIBJICHUS U OOBACHATh IPUUMHBI X BOSHUKHOBEHMS;

- BBIIIOJIHATH NIO3HABATEIbHBIE U IPAKTUYECKUE 3aJaHUS;

- U3BJIEKaTh HMH(GOPMALMI0O M3 Pa3IMYHBbIX HCTOYHUKOB (BKJIOYAs CpEACTBA MacCOBOM
MHGOpMALUU U HHTEPHET-PECYPChl) U KPUTHUECKH €€ OLIEHUBATD;

- TOTOBUTH COOOLIEHMS M NMPE3EHTALUHU C MCIOJIb30BAaHUEM MAaTepUalioB, MOJIYYEHHBIX U3
WHTepHeTa u Apyrux HCTOUYHUKOB.

Kommynuxkamuenwvie YY/I:

- APTYMCHTHUPOBATH CBOIO ITO3HUIHIO.

IIpenmeTHble pe3yabTaThl U3y4EHUS aCTPOHOMHUU B cpe/iHel (TIOJHOM) MIKOJIe MPEACTABICHBI B
coJiep>kaHuu Kypca mo teMaM. O0ecneunTh TOCTHKEHUE TUIAHUPYEMbBIX PE3ylbTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeNbHOM MPOrpaMMBbI, CO37aTh OCHOBY JJISi CAMOCTOSITENIFHOTO YCIIEITHOTO
YCBOCHHUS O0YyJarOIIMMHKCS HOBBIX 3HAHUM, YMEHUH, BUIOB M CIOCOOOB JEATEIHHOCTH JIOJDKEH
CHUCTEMHO-/ACSITEIbHOCTHBIN NMOAX0A. B COOTBETCTBMU € 3TUM MOAXOAOM MMEHHO aKTUBHOCTH
oOyuaronuxcs MpU3HAETCS OCHOBOW JTOCTIDKEHUS Pa3BUBAOIIUX Ilesieil 00pa3oBaHUsl — 3HAHUS
HE TIepeNaloTcs B TOTOBOM BHUJE, a JNOOBIBAIOTCS YYalllMMHUCSA B MpoIlecce MO3HABATEIbHOU
NEeSTENbHOCTH.



OnHuM H3 IyTei MOBBIIICHUS MOTHBAIMU 1 3PPEKTUBHOCTH y4eOHOH NeITeTHHOCTH B OCHOBHOM
HIKOJIE SBJISIETCS BKIIOYEHUE YYALUXCS B YYEOHO-UCCIe008AMENbCKYI0 U NPOEKMHYIO
oesimenbHOCMb, KOTOpas UMEET CIEAYIOIIEe 0COOEHHOCTH:
- LeIM M 33Ja4d J3TUX BHUIOB JEATEIBHOCTH YYAIIMXCA OIPEHEIAIOTCS KaKk MX
JIMYHOCTHBIMU MOTHBAMH, TaK U COLMAIbHBIMU. JTO 03HAYAET, YTO TaKasl AE€ATEIbHOCTh JOJDKHA
ObITH HaIpaBlieHA HE TOJBKO Ha IMOBBIIICHHE KOMIIETEHTHOCTH MOJIPOCTKOB B IPEAMETHOMN
00J1aCTH OTIpEe/IeIEHHBIX Y4EOHBIX TUCIUIUINH, HE TOJIBKO Ha pa3BUTHE UX CIIOCOOHOCTEH, HO U Ha
CO3JIaHUE ITPOYKTa, UMEIOLIEro 3HAYMMOCTb IS APYTHX;
- y4eOHO-HCCIe0BaTeNbCKask M MIPOSKTHAS JIESITeIbHOCTh JIOJDKHA ObITh OpraHM30BaHA
TakuM 00pa3oM, 4TOOBI ydamiuecs CMOIJIM PEaJn30BaTh CBOM MOTPEOHOCTH B OOIIEHHH CO
3HAYUMBIMH, pePEPEHTHBIMU TPYIIIAMU OJTHOKIACCHUKOB, yuuTened u T. A. CTposi pa3audHOro
poAa OTHOIIEHHWS B XOJ€ LEJICHANPABICHHOW, ITOMCKOBOM, TBOPYECKOW M IPOJYKTUBHOU
NEATENBHOCTH, MOJIPOCTKH OBJIAJEBAIOT HOPMAaMHM B3aMMOOTHOLIEHHWW C pPa3HBIMU JIIOJbMH,
YMEHHUSIMH NEPEeXOJUTh OT OJHOTO BHUAA OOLIEHUS K Jpyromy, HOpPHOOpPETAIOT HaBbIKU
MHIUBUAYAJIbHON CaMOCTOSITENIbHON pabOThl U COTPYAHUUYECTBA B KOJUIEKTHBE;
- opraHuszanusi y4eOHO-HCCIEAOBATEIbCKUX M MPOEKTHBIX pabOT MIKOJbHUKOB
ofOecrieunBaeT coveTaHWE PA3IUYHBIX BHJIOB IO3HABATENBHOM NesTeNbHOCTH. B 3Tux BHaax
NEeSITeIbHOCTH MOTYT OBbITh BOCTpPEOOBaHbI MPAKTUYECKU JIFOOBIE CHOCOOHOCTH TOIPOCTKOB,
peann30BaHbl JIMYHBIE IPUCTPACTUSA K TOMY WJIK HHOMY BUAY JE€SATEIBHOCTH.

IlinanupyemMsble pe3yJbTaThbl 0CBOCHHUSI acTpoHoMuM B 11 kiacce

B pesynbpTaTe yueOHO-UCCIIEI0BATENHCKONM U TPOSKTHOM JIEATETLHOCTH
Boinycknuk nonyuum npeocmasenenue:

0 pumocoCcKUX U METOTO0JIOTMUCSCKUX OCHOBAHHSAX HAYYHOU JEATCILHOCTH U HAYIHBIX METO/AX,
MIPUMEHSICMBIX B HCCIICIOBATEIBCKOM U TIPOCKTHOM NESTEILHOCTH;

0 TaKHX TMOHSATHUAX, KAK KOHYEeNnyusl, HaAy4Has 2unomesd, Memoo, IKCNepuUMeHnnt, Ha0elCHOCb
2unomeswlt, MOOeb, MEMoo cOoOpa u Memoo aHaIu3a OAHHbLIX;

O TOM, YeM OTJIWYAIOTCSI HCCIICOBAHHMS B TyMAaHHUTAapPHBIX OOJACTAX OT HCCICAOBAHUN B
€CTECTBCHHBIX HayKaX;

00 MCTOPUH HAYKH; O HOBEHIIIMX pa3pad0TKax B 00JaCTH HAYKH M TEXHOJIOTHH;

0 TpaBWIAX M 3aKOHAX, PErYJIMPYIOIIMX OTHOIICHUS B HAy4YHOH, H300peTaTeabCKON u
HCCIIEIOBATEIIbCKUX 00JIACTAX ACSATEILHOCTH (MTATEHTHOE MPaBo, 3all[UTa aBTOPCKOTO IMpaBa H T.
I1.); O JACSATEILHOCTH OpraHU3allfii, COOOIIECTB U

- CTPYKTYp, 3aWHTEPECOBAHHBIX B pE3yJbTaTaX HCCICIOBAHUNA W TPEIOCTABISIONINX
pecypchl IS IPOBEACHUST UCCIICIOBAHUI U pean3alii IpoeKToB ((OHIBI, TOCYIapCTBCHHBIC
CTPYKTYpBI, KpayA(aHIHHTOBBIC CTPYKTYPHI H T. I1.).

Buinycknuk cmoscem:

pemaTh 3ajaud, HaXOMISIIUECs Ha CTHIKE HECKOJBKHX YYEOHBIX JUCHHUIUIUH (MEXKIIPEIMETHBIC
3a/1a4un);

MCIO0JIb30BaTh OCHOBHOM aITOPUTM HCCIIEIOBAHUS MTPH PEIICHUN CBOUX YU4eOHO-TI03HABATEIBHBIX
3a1a4;

WCIOJIb30BaTh OCHOBHBIE MPUHIUIBI MMPOEKTHON NEATENbHOCTH MPH PEIIeHWH CBOUX Yy4eOHO-
MO3HABATENbHBIX 3a/a4 M 3a7a4, BO3HHUKAIOMIMX B KYJIBTYPHOW M COIMAIBHON JKHU3HH, —
HCII0JIb30BATh AIIEMEHTHl MAaTEMAaTHUECKOTO MOJCTUPOBAHUS TIPU PELICHUH HUCCIIEeTI0BATENbCKUX
3a1a4;

WCIOJIb30BAaTh dJIEMEHTHl MaTeMAaTUYECKOTO aHaluu3a [UIsi HMHTEPIpeTallid  pPe3ylbTaToB,
MOJIyYEHHBIX B X0J€ Y4eOHO-HCCIeA0BaATEIbCKONM PabOTHI.

C Toukw 3peHus (GOpMUPOBAHUS YHUBEPCATHHBIX YU€OHBIX IEHCTBUN B XOJI€ OCBOCHUS
MPUHIIUIIOB Y4eOHO-UCCIIeIOBATENLCKON U MPOSKTHON AEITETbHOCTH



Buvinycknuk nayuumeces:

(hopMyITUpOBaTh HAYYHYIO TUIIOTE3Y, CTABHUTH IIe]Ib B pAMKaxX MCCIEAOBAHUS U MPOCKTHUPOBAHUS,
UCXOJS M3 KyJIbTYPHOU HOPMBI U COO0pa3ysch ¢ MPEICTaBICHUSIME 00 001IeM Orare;
BOCCTaHABJIMBATb KOHTCKCTHI U IIYTU pPa3BUTHUA TOr0 WJIM MHOIO BHA Haquoﬁ JACATCIIbHOCTH,
OTIPEJICTIsisl MECTO CBOETO MCCIICIOBAHMS HIIM IPOCKTA B O0IIEM KYJIbTYPHOM MIPOCTPAHCTBE;
OTCJIC)KMBATh U NPUHUMATb BO BHUMAHHWEC TPCHAbI U TCHACHLUUU PAa3BUTUA PA3JIMYHBIX BUIOB
ACATCIIBHOCTH, B TOM YHCJIC HAYYHBIX, YHYUTBIBATH UX ITPHU ITIOCTAHOBKE COOCTBEHHBIX ueﬂeﬁ;

Ol €CHUBATb PECYPChl, B TOM YHCJIC U HCMATCPUAIBHBIC, TAKHC KaK BPCEMA, H€O6XOI[I/IMI>IG JJIA
JOCTUXCHUS IOCTaBJICHHOU Oeiau,

HaXO0IUTh Pas3siIn4IHbIC NCTOYHUKU MaTCpHraJIbHBIX u HEMATCPHAJIbHBIX pPECypCoB,
MPEIOCTABIISIONINX CPEACTBA JUIS TPOBEICHHUS HCCICAOBAHUA W peaju3alliid MPOEKTOB B
Pa3IMYHBIX 00J1aCTAX JACATEIBHOCTH Y€I0BEKa;

BCTYyIIaTb B KOMMYHUKAHIO C ACPKATCIAMHA PA3JIMIHBIX THUIIOB PECypCOB, TOYHO U 00BEKTUBHO
MPE3EHTYs CBOM MPOEKT WM BO3MOKHBIC PE3YJIbTAaThl MCCIIEAOBAHUS, C ILEIbI0 00eCreueHus
MPOAYKTHUBHOI'O B3aMMOBBITOJJHOTO COTPYAHUYCCTBA,

CaMOCTOSITEILHO M COBMECTHO C JPYIMMH aBTOpaMH pa3pabaThiBaTh CHCTEMY MapaMETpOB U
KPUTCPUCB OLICHKU Bq)q)eKTI/IBHOCTH H MPOAYKTUBHOCTHU pCain3aliliu IPOCKTA UIJIN UCCICOIOBAHNA
Ha Ka)KJIOM dTalle peaM3alliy U 10 3aBEPIICHUN PaOOTHI;

AICKBATHO ONCHUBATh PHUCKHU peajlnu3allui TIIPOCKTa W MPOBCIACHUA HCCICAOBAHUA U
npeaycMarpuBaThb IMyTU MUHUMH3AallUU OTUX PUCKOB;

aJIeKBaTHO OIICHMBATH MOCJIEACTBHS pEalM3allid CBOEr0 MPOCKTa (M3MEHCHHS, KOTOPHIC OH
MOBJICYET B )KU3HU APYTHX JIFOACH, COOOIIECTB);

aJIeKBaTHO OIICHWBATh NAJIbHEHIIIEE pa3BUTHE CBOETO MPOCKTa WM HCCICIOBAHHS, BHUJICThH
BO3MOJKHBIC BapUAHThI IPHMEHEHHS PE3yJIbTATOB.

TemaTnuyeckoe nuannposanue 11 kiacc actpoHoMust



KomuuecTtBo | B Tom uncie,
Paznen Tema
4acoB KOHTp. pao.
I ACTpPOHOMHUSI, €€ 3HAYCHHUE U CBSI3b C IPYrUMU HAyKaMu 2
I [IpakTrueckue OCHOBBI aCTPOHOMMUM. Bxnan 5 1
[POCCUNCKHUX YUEHBIX B Pa3BUTHE HAYKU — ACTPOHOMMUSI.
Crpoenune CoTHEYHON CUCTEMBI.
Bxnax poccuiicKMX Y4€HBIX M MHXKEHEPOB B
WccleoBaHUE  KOCMHUYECKOTO  MPOCTPAaHCTBA
I nomomisio KA u UC. 7 1
[Ipupona Ten CoNHEYHON CUCTEMBI.
v Bxrag coBeTCKkHUX yIEHBIX B UCCIIEIOBAHHE U U3yUEHUE 8
JIyHBI.
CoJIHIIE U 3BE3/IBI.
Y ConHeuyHast aKTHBHOCTH M €€ BIIHSHHE Ha 3eMIII0 U 5
ouocdepy.
Crpoenue u 3Boronus BeeneHHoil.
VI Pa6otel I'.A. 'amoBa o npoucxoxacHun BeeneHHOM. 4
VI JKusnb u pazym Bo BeenenHoi 3 1
MexayHapoaHOe COTpyAHUUecTBO Poccuu B 0CBOEHUU
1 n3ydeHuu KocMuueckoro npocTpaHcTBa.

Y4yeOHO-MeTOANYECKOE 00ecTIeueHHne

1. Boponnos-Benssimunos b. A., Ctpayrt E. K. «Actponomusi. bazoBslii ypoBens.11 knace», M.
Hpoda, 2017

2. E.K.Crpayr Meromuueckoe nmocobue k yueOHUKY « ActpoHomMusi. ba3osblii ypoBeHs.1 1
kiacc» aBTopoB b. A. BoponioBa-Benbsmunosa, E. K. Ctpayra, M. [Ipoda, 2018




KaJICHIlapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE.

/3 Jara
Kou- Buj 1esiTeJiIbHOCTH
No Copep:xaHue ypoka
Tema BO yqammxcest Ilo Ilo
n/n
yac iaHy | ¢pakry
AcTpoHOMUSI, €€ 3HaYEHHE U CBSA3b C JPYTMMHU HayKamHu (2 1)
1. | Yro m3yuaer actpoHoMusi. E€ 3HaueHME 1 CBSI3b C 1 | ActpoHomus, ee [Touck mpumepos, §1, 3.1 05.09
JIPYTrUMH HayKaMHU. CBSI3b C IPYTUMHU IO ITBEPIK TATOTIIHX
Haykamu. Pa3Butne PaKTUIECKYIO
ACTPOHOMHH OBLIO HaIpaBJICHHOCTh
BBI3BAHO ACTPOHOMUHU.
MPaKTUYECKUMH Beceoa, oocyacoenue,
MOTPEOHOCTIMU paboma ¢ y4eOHUKOM.
YyeJloBeKa, HauMHas ¢
r1yOOKOU APEBHOCTH.
ActpoHOoMUs,
MaTeMaTHKa U
¢du3rka pa3zBUBAIUCH
B TECHOM CBS3H JIPYT
¢ apyrom. CTpyKTypa
U MacIITadbl
Bcenennoii
2. | Habmrogenus — ocHOBa aCTPOHOMMH. 1 | Hazemnsie u [Ipumenenue §2, ymp.1 (2) | 12.09
Bxknaxg poccuMiCKHX YYEHBIX B pa3BUTUE HAyKU — KOCMUYECKHE 3HAHUH,
aCTPOHOMUSI. puOOPHI K METOIbI MOJIy4EeHHBIX B Kypce
UCCIIeIOBaHMS buzuku, 1St
ACTPOHOMMYECKHX OTIMCaHMS
00BexToB. Teneckomnsl | ycTpoiicTBa




U PaJIMOTEIECKOTIBI.
BceBonHoBas
ACTPOHOMHUS

TEJIECKOTIA.
XapakTepucrruka
MIPCUMYIIIECTB
HaOIIOACHUH,
MIPOBOIMMBIX W3
KOCMOcCa.
beceoa,
obcyacoenue,
paboma c
VUEOHUKOM.

[IpakTrueckre 0OCHOBBI aCTpOHOMUU (5 1).

3Be3/1b1 U co3Be3ans. HebecHbie KOOpIUHATHI.
3Be3IHBIE KapThl

3Be3IHas BeIMYNHA
KaK XapaKTepHUCTUKA
OCBEIIICHHOCTH,
co3IaBaeMou
3Be3g0u. CoryiacHo
IIKAaJIe 3BE3IHBIX
BEJIMYMH Pa3HOCTh HA
5 BEJIMYUH, pa3iinuue
B IIOTOKaX CBETa B
100 pas.
DKBaTOpHUaIbHAS
CHUCTEeMa KOOPIMHAT:
MPSIMOE BOCXOKICHUE
1 CKIIOHCHHE.
Hcnonb3oBanue
3BE3HOM KapThI VISt
onpenenaeHus
00BEKTOB, KOTOpBIE

ITonroroBka
MIpe3eHTaIH 00
HMCTOpUU Ha3BaHUU
CO3BE3IUU U 3BE3I.
[Ipumenenue
3HAHWH,
MOJTYYCHHBIX B Kypce
reorpaduu, o
COCTaBJICHUH KapT B
Pa3IUYHBIX
npoeknusax. Pabora
CO 3BE3HOM KapTOH
IIPU OpraHU3alNN U
MPOBEACHUU
HaOJII0ICHMIA.
Beceoa,

¢ponmanvuas
paboma. Paboma c

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

19.09




MO’KHO HaOJIIOaTh B
3aIaHHBII MOMEHT
BpeMeHU. Pewienue

3a0anuii 6 popmame
PISA

VUEOHUKOM.
Iloocomoska
npezeHmayuu 00
UCmopuu Ha38aHull
c036€30ull U 36€30.

Bunumoe nBrkeHue 3Be3]1 Ha Pa3InIHBIX BricoTa mosrroca Mupa | XapakTepucTHKa 85, 26.09
reorpauueckux MupoTax. HaJl TOPU30HTOM U €€ | OTJIMYUTEIIbHBIX yrp.4 (3,4)
3aBUCUMOCTD OT ocoOeHHoCTeH
reorpaduueckoit CYTOYHOTO
HIMPOTHI MECTa JBUKCHUS 3BE3]T HA
HaOJTIOICHMS. MOJTFOCAaX, SKBATOPE
HeGecHbiit MepuanaH. | U B CpeHUX
Kynsmunanus HIUPOTax 3E€MIIN.
ceetuil. Onpenenenue | Onpoc, 3anonHeHue
reorpaduueckon mabauysl, paboma c
HIUPOTHI TIO YueOHUKoM
U3MEPEHUIO BBICOTHI
3Be3]] B MOMEHT HX
KyJIbMUHALUU
T'omguunoe  aBwxenune CoHIEa. DKIHUIITAKA DKJIAINTUKA U Xapakrepuctrka | 86, 3.10
30/IMaKaJIbHBIC ocoOeHHOCTeH yop.5 (4,5)
co3Be3nusi. Haknon CYTOYHOTO

SKJIANTHKH K
HEOECHOMY HKBATODY.
ITonosxenue Connna
Ha DKJIMIITUKE B JHU
PaBHOJCHCTBUM U
COJTHIIECTOSTHUH.
HM3MeHeHne B TeUEHHUE
roja

nemkenus CoiHia
Ha I10JII0Cax,
9KBAaTOpPE U B
CpPEeIHUX HINPOTaX
3emmnu. beceoa,
¢ponmanvuas
paboma,
HabrooeHue,




POJOIDKUTEIHHOCTH
JHs 1 HOYHU Ha
pa3nyHbIX
reorpapuuecKux
HIMPOTaX

paboma c
V4eOHUKOM

JBuxenue u ¢asbl JIynsl. 3atmenus ConHua u
JlyHBbI.

Jlyna — Ommxkaiiniee
Kk 3emiie HebOecHOE

TEJO, ee
€IUHCTBEHHBIN
€CTECTBEHHBIHN
CIIYyTHUK. [Tepuon

oOpareHus JlyHbt
BOKpYr 3eMiii |
BOKpYI' CBOEW ocH —
CUJIEpPUYECKU I
(3BE3THBII) MECHIILI.
CHHOIMYECKUN MECSI]
— Tepuoj MOJIHOU
cmenbl (a3 JlyHsl.
VYcnoBus

HACTYIUICHUS
COJIHEYHBIX M JTYHHBIX
3aTMEHHUM. Hx
MIePUOIUYHOCTb.
ITonHele, YacTHBIE U
KOJIbIICOOpa3HbIe
3aTMEHHUS Comnna.

[lonHble W YacTHbIE
3aTMEHUSA JIyHBIL.

N3ydeHne 0CHOBHBIX
¢a3 JIyHsl.
Onucanue nopsijaka
MX CMEHBI. AHAIN3
MIPHYUH, 110
koTopsM JIyHa
Bceraa obOparieHa K
3emite oTHOM
CTOPOHOM.
Omnmcanue
B3aHMHOTO
PacCIoIOKEHUS
3emiu, JIyHsl u
ConHIla B MOMEHTBI
3aTMCHUH.
OO0ObsacHeEHUE
MIPUYHH, 110
KOTOPBIM 3aTMEHUS
Connua u JIyHsl He
MIPOUCXOIAT KaXK bl
mecsal. ObvsacHeHue
H08020 Mamepua.da,
usyuenue, aAHAIU3,
onucanue

87,8,
yup.6 (3),
yup.7 (3)

10.10




[IpenckassiBanue
OyIylIMX 3aTMEHHI

Bpewms u xanengapsb. TouHoe Bpems 1 Amnanus [TonroroBka | 17.10
Konmponvnas pavoma Nel «Ilpakmuueckue oIpeneseHue HE00X0MMOCTU pe3eHTaluH
OCHOGbL ACHPOHOMULY reorpapuIecKoi BBEJICHUS YaCOBBIX 06 ucTopun
Pewenue 3a0anuii 6 popmame PISA JOATOTHL. YacoBbie TMO5ICOB, BUCOKOCHBIX | yayeHaps.
nosica. MectHoe u JIET ¥ HOBOTO §9, yrp.8 (3)
MOSICHOE, JIETHEE U KaJICH/IapHOTO
3WMHEE BPEMSI. ctuii. [Iposepka
Kanengapp — YCBOEHMS 3HAHUU T10
cucTeMa cueta TeMe
JUTATEITHHBIX «[IpakTrueckue
MIPOMEKYTKOB OCHOBBI
BpeMmeHu. Mcropus aCTPOHOMHI» (K/P,
KaJICHIapsl. 10 munym)
BucokocHbI€ TOIbI.
Crapblif 1 HOBBII
CTHJIb
Crpoenune ComHeyHol cucteMsl (7 9).
PazButHe npeacraBieHuit 0 CTPOCHUHA MHPa ['eouentpuueckas [ToaroroBka u 810, 24.10
cCUCTeMa MHpa Mpe3eHTaLUS MIPaKTHYECKUe
ApucroTens COOOIIEeHUS O 3aaHus

[TTronemes. Cucrema
SMUIIMKIIOB
muddepeHToB s
00BsICHEHUS
neTIe00pa3HoOTo
JIBU)KCHUS TUTAHET.
Cozpnanue

3HaYEHUH OTKPBITUI
Konepnuka u
I'anunes o
dbopmupoBaHus
HAyYHOU KapTHUHBI
MUpa.

OObscHeHue




Konepaukom
reMOLEHTPUYECKON
cucreMbl mupa. Ponp
lNanuites B
CTAHOBJICHUU HOBOM
CHUCTEMBI MUpPa

neTaeo0pa3HoOro
JBUKCHUS TUIAHET C
UCTIOJIb30BaHUEM
STUIUKIIOB U

TP PEepeHToB.
Beceoa, oocyacoenue.
paboma ¢ yuebHuUKom,

HabawoeHue
9. | Kongurypauuu niaHer. Buyrpennue u Onucanue ycnoBuit 811, 07.11
BHEIIIHHE IJIAHETHI. BHJIMMOCTH IJIAHET, yp.9 (1,2)
Kondurypauun HaXOJIAIIUXCS B
IJIaHEeT: pa3IMYHBIX
NPOTUBOCTOSIHUE U KOH(Urypanusx.
COEIMHEHHUE. Penrenue 3agad Ha
HepI/IOI[I/IquKOG BBIYHCIICHUC
M3MeHeHue ycmoBuii | 3BE3AHBIX IIEPHOTIOB
BHUJIUMOCTH oOpatieHus
BHYTPEHHHUX BHYTPCHHHUX U
BHEIIHNX TIIAHCT. BHEIITHUX TTAHET.
CBs3b ®poumanvras u
UHOUBUOYAIbHASA
CHUHOJINYECKOTO U
paboma
CHJICPUYECKOTO
(3BE€31HOTO)
MIEPHOJIOB OOpaIllCHUS
IJIaHET
10 | Cunoauyeckuii mepuos CBs3b cuHoanueckoro | Pemenue 3amay Ha 811, 14.11
U CHJIEPUYECKOTO BBIYUCIICHUE yip.9 (3,6)
(3B€37JHOTO) MEPUOJIOB | 3BE3IHBIX IIEPHOIOB
oOpallieHus TIaHeT oOpauienus

BHYTPEHHUX U
BHEIIIHUX IUIaHET.




@poumanvras u
UHOUBUOYAIbHASA
paboma

11

3akoub! ABKeHu ianeT COTHEYHON CUCTEMBI

Tpu 3axkona Kemnepa.
Onnmunc. W3menenue
CKOPOCTH  JIBHKEHUS
IUTaHET o
AITUNTHYECKUM
opbutam. OTKpbITHE
Kenniepom  3akoHOB
JIBUKEHUS TUIAHET —
BAKHBIM IIar Ha IyTH
CTaHOBJICHUS
MeXaHuku.  Tperui
3aKOH — OCHOBa MJIsi
BBIYHCIICHUS
OTHOCHUTEJIbHBIX
paccTOsHUN  TUIaHET
ot ComnHita

Ananus 3aKOHOB
Kemepa, ux|
3HAYCHUS TUTST
pa3Butus UMK U
ACTPOHOMHH.
Pemenne 3amau  Ha
BBIYHCIICHHE
pacCTOSIHUM  TIJIAHET
ot CosHIIa Ha OCHOBE|
TPETHETO 3aKOHA
Kenunepa. Onpoc,
paboma c yueoOHuKom,
HabrooeHue,
CamMocmosimenvbHas
paboma

§12a
yip.10 (2)

21.11

12

Omnpenenenne pacCTOSTHUN U pa3MEpOB TeEIl B
CoJIHEUHOU cucTeEME

Pazmepsl u popma
3emin.
Tpuanryisnus.
["opu3oHTaIBHBII
napajuiakc. YTJIOBbIC
Y JTMHEHHBIC pa3Mepbl
ten CoaHEYHOH
CHCTEMBI

Penrenue 3agau

Ha BBIYHCIICHUE
paccTosiHUM U
pa3MepoB OOBEKTOB.
Onpoc, ¢pponmanvhas
paboma, onvimeoi,
peuierue npooiemMHol
cumyayuu,
¢pornmanvras u
UHOUBUOYATILHASA

paboma

813,
yop.11 (3,4)

28.11




13 | OTkpeITHE U IPUMEHEHUE 3aKOHA BCEMUPHOTO [HoarBepxnaenue Pewenue 3adau na | §14.1-14.5, 05.12
TATOTCHUS. CIIpaBeTMBOCTH gviuucienue maccol  |ynp.12 (2)
3aKOHA TATOTEHUs [Is | ianem. Obvsichenue
JlyHbl 1 nnaHer. mexanusma
BoaMyrienus B 6OSHUKHOGEH1U
JIBUKEHUU TEJT sosMymerut u
Comueunoit cucremer, | 1606
OTKpBITHE TUTAHETHI
Hentyn.
OnpeneneHne Macchl
HebecHbIX Tesl. Macca
Y TUTOTHOCTH 3EMIJIH.
[TpuIUBEI ¥ OTIIUBEI
14 | JIBm>KeHUE UCKYCCTBEHHBIX CITyTHUKOB U Bpewms crapra KA n beceoa, 814.6, 12.12
xocmuueckux anmnaparos (KA) B ConHeunoit TPaeKTOPHH HOJeTa K | 00cydicoenue. paboma| yip.12 (3)
CHUCTEME. IUTAaHETaM U IPYTUM C YUEOHUKOM.
Bkiag pocCHiiCKHX YUEHBIX M HHKEHEPOB B testam CoJTHEUHOH IIposepka snanuii no
UCCIIeIOBAaHUE KOCMHYECKOTO MPOCTPAHCTBA C CUCTEMBL. meme «Cnyap ocnue
nomotso KA u 1C. Beinonnenue COMHEUHOU CUCTEMDLY
Koumponvnasn paooma Ne2. «Cmpoenue MAaHEBpPOB, (kp, 15 suurtym)
COJIHEYHOU CUCHEMDbL) HEOOXOUMBIX IS
Pewenue 3a0anuii 6 popmame PISA MOCAJKU Ha
MOBEPXHOCTh
TUTAHETHI WU BBIXOJA
Ha OpOUTY BOKPYT Hee
[Ipupona ten ConHeuHoit cuctemsl (8 ).
15 | ConHeuHas cucTeMa Kak KOMINUIEKC TeJI, UMEIOIITNX I'mmotesa o AHann3 0CHOBHBIX 815, 16, 19.12
o6mee IMPOUCXOKIACHUC Q)OpMHpOBaHI/II/I BCeX OJOKEHUH MMPAKTUYCCKUC
tern CoMHEYHOM COBPEMEHHBIX 3ajaHus




CHCTEMBI B TIpoliecce
JUIATENbHOU
SBOJIIOLIMU XOJI0JHOTO
ra3’onbliaeBoro
oOnaka. OObsIcHEHUE
WX MPUPOJIBI HA
OCHOBE 3TOM
THIIOTE3bI

MPEJCTABICHUN O
MIPOUCXOKICHUH Tell
CoJHEUHOM CUCTEMEL.
Obwvsicrerue Ho8020
Mamepuana, paboma
C Y4eOHUKOM.

16

3emsia v JIyHa - qBOMHAS TJIaHETA.
Bxutag coBeTckux yu€HBIX B UCCIIEIOBaHUE U
n3yuyenue JIyHsl.

Kpatkue cBenenus o
IpUpPOJEe 3EMIIH.
VYcnosus Ha
oBepXHOCTH JIyHBI.
JIBa Tnma nyHHOM
MOBEPXHOCTH — MOPs
Y MaTepuku. ['opsbl,
KpaTepsl U Ipyrue
dbopmbI penbeda.
[Ipoueccsl
dbopMuUpOBaHHS
noBepxHoctu JIyHbl u
ee penbeda.
Pesynbrarsl
HCCIICIOBaHNM,
MIPOBECHHBIX
ABTOMAaTUYECKUMU
anmnapaTamu u
aCTpOHABTaMH.
Bnyrpennee
cTpoeHue JIyHsl.
XUMHYECKUN COCTAB

Ha ocHoBe 3nanui
U3 Kypca reorpaduu
CpaBHEHHUE MPUPOIBI
3eMJu ¢ MpUpoaon
Jlynsl. Onucanue
OCHOBHBIX (hopM
JTYHHOU
MMOBEPXHOCTHU U UX
MIPOMCXOXKACHHUS.
[ToaroroBka u
MIPE3CHTAIIHS
coo01eHus 00
HCCIICIOBAHUSIX
JIyHBI, TPOBEACHHBIX
cpencTBaMu
KOCMOHABTHKH
Obwvscrerue
NPUYUHBL
omcymcmeus y
Jlynvt ammocghepoi.

817,
yip.13 (2)

26.12




JYHHBIX TIOPOJI.
OGHapyxeHue BOIbI

Ha Jlyne.
[TepcnexTuBbl
ocBoeHus JIyHbl

17 | IBe rpymmsl rUIaHET AHanu3 0OCHOBHBIX Awnanu3 Tabnuunbix | 8§15, 9.01
XapaKTEPUCTHK JAHHBIX, IPU3HAKOB | MPAKTUYECKHE
naHeT. Paznenenue | cxonctBa u 3a/laHus
IJIAHET 10 pa3MepaM, | pa3Inuuil
Macce U cpeaHen M3y4aeMbIX
I0THOCTH. [ImaHeTsl | 00BEKTOB,
3€MHOM TPYIIIHI U Kiaccuduraus
TJIaHETHI-TUTAHTHI. 00BeKTOB. beceoa,
Ux paznmuuus obcyacoenue.

18 | IIpupona riaHeT 3eMHOM TPYIIIbI CxoactBo Ha ocHoBe 3HaHui 818, 16.01
BHYTPEHHETO bu3NYECKUX 3aKOHOB | MPAKTUYECKUE
CTpOEHUS U 00BsicHEHUE 3aaHus
XMUMHYECKOTO COCTaBa | SABJICHUN U
IUTAHET 3eMHOI MPOLIECCOB,

rpynmsl. Penbed
MIOBEPXHOCTHU.
Bynkaunusm u
TEKTOHHKA.
MerteopuTtHbIie
KpaTepsl.
OcobenHoctu
TEMIIEPATYPHBIX
YCJIIOBUM HA
Mepxkypun, Benepe u
Mapce. OTnnuus

MIPOUCXOISIINX B
atMocdepax IiaHer.
Omnwucanue u
CpaBHEHHUE MPUPOJIbI
IUIAaHET 3€MHOMH
TPYIIIIHL.
OObsicHeHHEe TPUYHH
CYILECTBYIOIIMNX
pasnuyui.
IToaroroBka u
MPE3CHTALIMS




cocraBa atMochepbl
3emim 0T aTMochep
Mapca u Benepsl.
Ce30HHBIC U3MEHEHUS
B aTMocdepe 1 Ha
nosepxHoctu Mapca.
CocrosiHME BOJBI Ha
Mapce B mpoIuIoM U
B HACTOSIIIEE BPEMSI.
OBOJIFOLMS TPUPOIBI
maneT. [loncku
’)kn3HA Ha Mapce

cooOI1IeHus o
pe3yibraTax
HCCIICIOBaHMI
IUJIaHET 3€MHOM
TPYIIITHL.
ObwsicHerue Ho8020
Mamepuana, paboma
C Y4eOHUKOM.

19 [Ypok-muckyccust «I[lapHukoBsIif 3 dEKT - moah3a WiH OO6cyx1eHne Iloozomoska u ymp.14 (1,2,3) | 23.01
Bpen?y Pa3IMYHBIX aCIIEKTOB | npesenmayus
npo0JIEeM, CBSIBAHHBIX | coobuyenust no 2moii
C CYIIECTBOBAHMEM npobneme. Yuacmue 6
MapHUKOBOTO uckyccuu
s¢dekra u ero poiu B
dbopMupoBanuu u
COXpaHCHHUHU
YHUKaJIbHOU TIPUPOJIBI
3emun
20 | ITnaHeThI-TUraHTBl, MX CIIyTHUKH U KOJIbLA Xumunueckuit cocras u| Ha ocHoBe 3HaHMiA 819, 30.01
BHYTPEHHEE CTPOEHHUE | 3aKOHOB (PU3UKH ymp.15 (1),
ILIaHET-TUCAHTOR. OIHUCAHUE TTPUPOJIbI 3am. 13

W cTouHNKH SHEPTrUH
B HEJIpax IJIaHeT.
OO6nauHbIif TOKPOB U
aTMocgepHas
LUPKYIISALUS.

IUIaHET-TUTaHTOB.
IToaroroBka u
Mpe3eHTALNS
COOOIIIEHUS O HOBBIX
pe3ynbpTaTax
HCCIICIOBAHU




PaznooOpaszue
IPUPO/IbI CITyTHUKOB.
CX0JCTBO IpUPOIbI
CIIyTHUKOB C
IJIaHETaMU 3€MHOU
rpynnsl ¥ JIyHoi.
Hanuumue atmocdep y
KpYIHENIINX
cnyTHUKOB. CTpoeHue
U COCTaB KoJIell

IIJIaHCT-TUT'aHTOB, UX
CITYTHUKOB U KOJIEIL.
Ananuz
ompenencHus
IIOHATUS «IIJIAHCTA»

21

Maubie Tena ColHEYHON CUCTEMBI (aCTEPOU/IBI,
KapJIWKOBBIC IIJIAHETEI 1 KOMeTBI).

AcTepouibl TJIaBHOTO
nosica. Ix pa3mepsl u
YUCIIEHHOCTh. Mariibie
tena nosica Koiinepa.
[Inyton wu npyrue
KapJINKOBBIE

maHeTsl.  KomeTsl.
Nx  ctpoenue wu
COCTaB. OpOutsl
KOMET. O01mas
YHUCIIEHHOCTh KOMET.
Kometnoe 0011aK0
Oopta. AcTepouaHo-
KOMETHAsi OMacHOCTb.

Bos3MmoskHoctn "
CIOCOOBI ee
MpPEeA0TBPALLIEHUS

Ormmcanue
BHEIITHETO BUA
aCTepOUJIOB U KOMET.
OObsacHeHNE
MIPOIIECCOB,
MIPOUCXOISIINX B
KOMeETe, NpHU
W3MEHEHHUU €€
PacCTOSTHUS OT
CouHna.
IToaroroBka u
MIPE3CHTAIIHS
CcO0O0IIEeHUS O
crocobdax
oOHapyXeHHUs
OITaCHBIX
KOCMHYECKHUX
00BEKTOB U
MPEIOTBPALECHHS UX
CTOJIKHOBEHHS C
3emneit

§20.1-20.3,
yip.16 (2)

6.02
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Meteopsl, 6051161, METEOPUTHI

OnuHOYHBIE
meteopsl. Ckopoctu
BCTpeun C 3eMileH.
Heb6onpmiue Tena
(MeTeopoubl).
MerteopHble TTOTOKH,
UX CBSI3b C KOMETaMH.
Kpynnsie Tena.
SIBnenue ooaua,
najiecHue METEOpHUTa.
Knaccudukanus
METEOPUTOB:
JKelle3HbIe, KAMEHHBIE,
KeJe30KaMeHHbIe

Ha ocHoBe 3Hanus
3aKOHOB (PH3UKHU
OITMCAaHHUE U
00BICHCHHE
SBJICHU METEOpa U
ooimpaa. [loaroroska
CcO00IIEHNS O
MmajeHuy HanboJjee
N3BCCTHBIX
METEOPHUTOB

820.4,
yrp.16 (6)

13.02

Comnniie u 3Be3/6I (54).




23 |Comuiie, COCTaB M BHYTPEHHEE CTPOCHHE Hcrounuk sueprumn Ha ocnoBe 3nanuii | §21.1-21.3, 20.02
ConHua u 3831 — ¢uznueckux 3akoHOB | ynp.17 (2)
TEPMOSIICPHBIE OIHCAHHC H
peakuun. TlepeHoc 00bsSICHEHUE SIBJICHUH
SHEPTUU BHYTPH " TIpOLECCoB,
Comma. Crpoerne HaOMOgaeMbIX  Ha
Comune. Omnucanue
ero arMmocdepsl. POIECCOB,
I'parymiups. MPOUCXOSIINAX TIPU
ConHeyHasi KOpOHa. TEPMOSIEPHBIX
Ob6Hnapyxenue peakuax  MpPOTOH-
IMOTOKa COJTHCYHBIX NPOTOHHOTO TUKIA.
HEUTPUHO. 3HAUCHHUE
3TOTO OTKPBITHS IS
bu3uKn 1
acTpoU3HKH
24 | ConHeuHas akKTUBHOCTD U €€ BIIMSHHUE Ha 3EMITIO U [IposiBnenus Ha ocHoBe 3nannii o | 821.4, 27.02
ouochepy. COJIHEYHOM iasme, yrp.17 (3)
AKTUBHOCTH: MOJIYYEHHBIX B Kypce
COJIHEYHBIE  TMSITHA, | (PU3HUKH, ONTUCAHHE




npoTyOepaHLbl,
BCIIBIIIKH,
KOPOHAJIbHBIE
BbIOpPOCHI MAaCCBI.
IloToxkn  conHeUHOMU
miasMel. X BimsHuMe

Ha COCTOSIHUE
MarHurocgepsl
3emiau. MarHuTHbIE
Oypu, MOJISIPHBIE
CUSIHHSIT W JIpyTHe
reo(pu3nIecKue

SIBJICHUSI, BIIHUSIOIINE
Ha pauoCBsI3h, COOH B
JIAHUSIX
AJIEKTPOTICPEIAUH.
Ileppuon  m3MeHeHUs
COJIHEYHOH
AKTUBHOCTH

00pa3oBaHus STEH,
MpOTYOEepaHIIEB 1
JIPYruX MPOSIBICHUN
COJTHEUHOH
AKTUBHOCTH.
XapakTepucruka
MIPOIIECCOB
COJTHEUHOI
AKTUBHOCTH U
MEXaHM3Ma MX
BJIWSHUS Ha 3EMITIO.
@poumanvras
paboma ¢ kraccom,
beceoa, HabarOOeHUe
u obcyacoerue,
paboma c
VUEOHUKOM,
onucanue
00pazosanus nsmeH.

25

duznyeckas mpupoaa 3B€31

3Be371a — MPUPOTHBIN
TEPMOSIACPHBIN
peaktop. CBETUMOCTH
3BE3bI.
MHoroo6pa3ue mupa
3Be3. 1x
CHeKTpajbHas
KJIacCH(HUKAIHSI.
3BE3AbI-TUTaHTEI M
3BE€3/1bI-KAPJIUKU.
Jnarpamma «CrekTp

Onpenenenue
TTOHATHUS «3BE3]IA.
Ykazanue
MTOJIOJKEHUS 3BE3]T Ha
JIuarpaMMe «CIEeKTpP
— CBETHMOCTEY
COTJIACHO UX
XapaKTEPUCTHKAM.
AHam3 0CHOBHBIX
rpynn AuarpaMMbl

822, 23.1-
23.2, yop.18
)

6.03




— CBETHMOCTbBY.
JIBOMHBIE U KpaTHbIE
3BE3bI. 3BE3OHEIC
cKomieHus. x
COCTaB M BO3pACT

26 | [lepemennbie Y HeCTallMOHAPHBIE 3BE3/IBI. Hedenant — |Ha ocHoBe 3nanwmii mo |823.3, 24.1, 13.03
IPUPOJIHBIE (bu3rKe onucaHue yrp.19 (2)
aBTOKOJIEOATENbHBIE  |mynbcanuu nedens
CHCTEMEI. Kak
3aBUCHMOCTD ABTOKO0JI€0ATETHLHOTO
«IIepPHO.T — |mpomecca. [Toaroroska
CBETHMOCTEY. COO0IIEHNS O
3aTMEHHO-IBOMHBIE  |crioco0ax
3BE3/IbI. Benpiuku oGHapykeHus
HoBBIX — SBIIEHUE B [«IK30ILIAHET» U
TECHBIX CHCTEMAX [[TOJTy4CHHBIX
JBOMHBIX 3BE3JI. pe3yibTaTax
OTKpbITHE
«IK30ITIaHET» —

[JJAHET M IIJIAHETHBIX
CHCTEM BOKPYT
JPYTUX 3BE3]1

27 | DBoJIONUS 3BE3]T 3aBUCUMOCTBD Ha ocHOBe 3Hanui 824.2, 20.03
CKOPOCTH U 110 (pu3UKe OIICHKA IIPAKTHYCCKHE
MPOJOJKMTEILHOCTH | BPEMEHHU CBCUCHUS 3a1aHus

9BOJIIOLIUH 3BE31 OT
uXx Maccel. Bembimka
CBepxHOBOU —
B3pbIB 3B€3/IbI B
KOHIIE €€ SBOJIIOLIUH.

3BE3/bI 110
U3BECTHOM Macce
3amacoB BOJAOPOJIA;
JUTSL OTTMCAaHUS
MPUPOJIbI 0OBEKTOB




Koneunrsie ctagumn
JKU3HU 3BE3]1: Oemble

Ha KOHEYHOI cTagun
SBOJIIOIIAY 3BE3.

KapJIMKH, Onpoc,
HEUTPOHHBIC 3BE31IbI | (DPOHMANLHASA
(mynbcapsl), 4UepHbIE | paboma.
JIBIPBI

Crpoenue u 3Bomonus Beenennoit (44).

28| Hama ["'anaktuka 1 |Pa3smepsl u crpoenue | Onmcanue crpoenus 825.1-25.2, 03.04
[aJIaKTHKH. u CTPYKTYpPBI| TPAKTHYECKUE
Pacrnionoxxenue n | TamakTukn. 3a1aHusA
newkenne  CouHia. H3yquI:Ie 00BeKTOB
ockast 4 | THIOCKOM 171
cheprueckas chepuyeckoi
MOJCUCTEMBI TMONCHCTEM.

IToaroroska
lanaktuku. Anpo wu

CcOo00IIEHUS 0
CHMPATLHBIE  PYKABA | pospprryy
lanakTiky. HCCIIeIOBAHUI
Bpamenne I'anakTiku | apaxriKi.
H npobiema | Obvacuenue HO6020
«CKPBITOW Macchh» mamepuana, paboma,

C KHU2OIU.

29 |/Ipyrue 3Be3/IHbIE CUCTEMBI - TaJaKTUKU 1 |Cnupanbhble, Omnpenenenne TUMOB| 8§26, 10.04
AJUTUNITHYECKUE U rajaKTHK. ymp. 21 (2)
HENPaBUIIbHBIC [ToaroroBka
ranaktuku. 1Ux COOOMICHHMSI 0
OTJINYUTETLHBIC HaunOosee
0COOEHHOCTH, HUHTEPECHBIX
pa3mepsl, Macca, MCCIICIOBAHUSIX

KOJIMYCCTBO 3BC3 1.
CBCpXMaCCI/IBHLIe

T'aJIaKTHUK, KBA3apOB U




YEepPHBIC JIBIPHI B JIPYTUX MAJIEKAX|
sJipax rajakTUK. 00BEKTOB
KBazaps! u
paauoTaNaKTHKY.
BzaumogerictByromnue
rajJakTHKH.
CKoIlUIeHHUs U
CBEPXCKOTUICHHS
TaJIaKTHK
30 | Kocmosorus Havama XX B. OO6mras Teopus [[pumeHeHnne 827, 20.04
OTHOCHUTEJIBHOCTH. npuHiMna  Jloruiepal mpakTHYecKue
CranuoHapHast ISt 00BsICHEHHs| 3adaHus
Bcenennas A. KKpacHOTO
OiiHmTeiiHa. Beiony — [CMEHICHUAD.
A. A. ®puamanao  |[IOATOTOBKa
HECTallMOHAPHOCTH COOOIICHHT 0
BCeleHHOIA. mesrenpHOCTH Xab0i1a
«KpacHoe M Ppusmana.
CMCILICHIEY B J{okazaTenbCTBO
CIIpaBEITABOCTH
CIIEKTpax rajJjakTUK 1
3akoHa XaOOma i
3aKk0oH Xa00a.
HaOJII01aTeNI,
Pacmmpenue
. [PaCIIOJIOKEHHOTO B
Beenennon i13261010)’1 rajlaKTHKE.
[pONCXOANT ObvsicHernue  H08020
OHOPOZHO 1 mamepuana, paboma c
H30TPOITHO ——
31 | OcHOBBI COBPEMEHHOW KOCMOJIOTHH. I'mmoteszal. A. IToaroroska n 827, 27.04
PaGote . A. T'amoBa o npowucxoxaeHnn BeeneHHOIM. I'amoBa o ropssuem Ope3CHTALMA OPAKTHYCCKUE
Hayaje Bcenennoii, COO0O0IICHUS o| 3amaHus
ee 000CHOBaHHE U eITEIbHOCTH

TMMOATBCPIKIACHUC.

['amMoBa W JnaypeaToB




PenukroBoe
usiydenue. Teopus
boubmoro B3peIBa.
O6pazoBanue
XUMHUYECKUX
3JIEMEHTOB.
dopmupoBaHHE
TaJakTUK U 3BE3].
Yckopenue
pacmmpeHus
Bcenennoit. «Temnas
SHEPTHSI» U
AHTUTITOTEHHUE.

HobGenesckoit
IpeMUU 10 PHU3UKE 32
paboTsl 1o
KOCMOJIOTHUH.

Kuzub u pazym Bo Beenennoit (3 u).

32 | Ypoxk - koHpepenuust «OAUHOKU JH MBI BO
Bcenennoit?»

33 [[IoBTOpEHHE. MexayHapolHOE€ COTpPYIHHUYECTBO
Poccun B ocBoenuun u uszydeHun Kocmuueckoro
[IPOCTPAHCTBA.

34 |Konmponsnas paboma Ne3.

[Tpobrnema
CYIIIECTBOBAHUS
JKHU3HHM BHE 3EMIJIH.
VYcnosus,
HEe00XOIUMBIE I
Pa3BUTHS KU3HU.
ITonckm xHu3HU Ha
mraneTax CoJHEYHOM
cucteMbl. CII0KHBIE
OpraHuYeCcKHe
COeIMHEHNS B
KOCMOCE.
CoBpeMeHHbIE
BO3MOKHOCTH
PaaroacTPOHOMUH U
KOCMOHABTHUKH I

[ToaroToBKa U 8§28 08.05
pe3eHTalus

COOOLICHHS O [ToBTOPHTH 15.05
COBPEMCHHOM OCHOBHEIE

COCTOSIHMM HAy4HBIX | [TOHSTHS,
HCCIIEIOBAaHUM 110 3aKOHBI Kypca
npolieme ACTPOHOMHHU
CYLIECTBOBaHUS 22.05

BHE3EMHOH KH3HU
BO BcenenHoii.
Yuyactue B
JUCKYCCHUU T10 3TOU
npobieme




CBS3M C JPYTUMHU
LHUBUIU3ALUSMU.
[ImaneTHbIE CUCTEMBI
y IpYTUX 3BE3].
[IpuMeHsTh 3HaHUS K
pELIeHUIO 3a/1a4
(BBIYUCIIUTENBHBIX,
KayeCTBEHHBIX,
rpaduyeckux) Ha
yYpOBHE
OTIepUPOBAHUS
CIIETyIOIIUMHU
UHTEJJIEKTYa IbHbIMU
OIepalusIMU:
IIOHMMAHHE,
IIPUMCHEHHE, aHAJIU3,
CHUHTE3, OLICHKA,
0000111eHHE,
CUCTEMAaTH3aLMs
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