MyHununanbHoe 0011e00pa3oBaTeIbHOE YUPEKACHUE
Tumimepckas cpeansis o0eoopa3zoBareIbHas MIKoIa

«CorJjacoBano»
PykoBoaurens MO

/ Hapmykos C.1. /

IIporoxon Ne 4

« 29 » ampens 2022 T.

«CoracoBano»

3aMecTUTeNb JUPEKTOPA 110
YBP

/Kamuuanuaa H.N./

« 29 » ampens 2022 r.

«YTBepxIa0»
Hupexrop
/MapmykoBa H.A./
[Tpuka3 Ne 120

« 30 » ampens 2022 .

PABOYASA YYEBHASA ITPOT'PAMMA 110

ACTPOHOMMMH

3A KYPC CPEJHEN IIKOJBI (11 knace).

Cpok peanuzanuu nporpaMmsl - 3 roja.

Pa3zpabotunk nporpammel — [lapmykoB Cepadum MBanoBud

. Tumiuep, 2022 ron




HNOACHUTEJBHAS 3AIIUCKA
Paboyast mporpamma cocraBiieHa Ha OCHOBE:

e @enepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO OOIIEro 0oOpa3oBaHMA,
YTBEP)KIEHHOTO TprKa3oM MuHucTepcTBa oopazoBanust u Hayku PD ot 31.05.2021 N 287,

e  OCHOBHOI 00pa30BaTEILHOM MPOrPAMMEI OCHOBHOTO 00111er0o 00pazoBanust MBOY «'umuazust Nedy,

e yuebHoro mwiana MBOY «I'umuazus Nody,

e PaGouas nmporpamma k YMK b. A. Boponnosa-BenssimunoBa, E. K. Ctpayra : yuyeOHO-MeTOIMUECKOE
nocobue /E. K. Ctpayr. — M.: [Ipoda, 2017. YueOnuk «AcrpoHomust. ba3oBsiii ypoBeHb. 11 kmace»

aBTOpPOB b. A. Boponuosa-BenssimunoBa, E. K. Crpayra mnpomien skcriepTu3y, BKJIIOYEH B
®denepalbHbIil NepeueHb U 00eCreurnBaeT OCBOEHHE 00pa30BaTENbHON MpPOTpaMMbl CPEJHETO OOIIETro
o0OpazoBaHwUsl.

[To kanenpapaomy yuebHOMY rpaduky Ha 2020/2021 yueOnsbiii roq s 11 kinacca u3ydeHue acTpo HOMUHU
OTBOAUTCS | yac B HeAe0 B IepBoM moyroauu (34 yaca 3a roj)

OBIIUE LHEJA U 3AJAYAN
ACTpOHOMHSI B POCCHICKON IIIKOJIE BCErjJa paccMaTpuBaliach KaK Kypc, KOTOPBIA, 3aBepmias (HU3UKO-

MaTEMATHUYCCKOC O6p330BaHI/Ie BBIITYCKHUKOB CpG,ZIHGf?I MIKOJIBI, 3HAaKOMHUT HUX C COBPEMCHHBIMU
MPEACTABICHUSIMA O CTPOCHMH W DBOJIONMH BceneHHOW W crnocoOCTByeT (OPMHPOBAHUIO HAYyYHOTO
MHUpOBO33peHMsI. B HacTosmee BpemMs BaXHEHIIMMHU 3a7adaMH aCTPOHOMHUHU SIBIISIIOTCS  (popMUpOBaHHE
MIPEACTABICHUI O eIUHCTBE (PM3MYECKUX 3aKOHOB, ICUCTBYIOMMX HA 3emiie U B Oe3rpaHnyHoi BeenenHoit, o
HEMpPEepPBhIBHO MPOUCXOASIIEH 3BOJIONUU HaIle IUIaHEThl, BCEX KOCMUYECKHX Tel M MX CHCTEM, a TaKxKe
camoii BceneHHOW. ACTpOHOMUS SIBIIAETCS MPEAMETOM IO BBIOOPY M PEATM3YETCs 32 CUET IKOJBHOTO WIIH
PErMOHAIBHOTO KOMIIOHEHTA.

Ienau u 3apa4u:

® 0CO3HaHME NPUHLMIINAILHOW POJIM AaCTPOHOMHUHM B IMO3HAHMU (PYHIAMEHTAJbHBIX 3aKOHOB IPUPOABI U
(bopMUpPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

e qpuoOpereHHe 3HAHUH O (U3MYECKON NpUpPOAE HEOECHBIX Tel MU CUCTEM, CTPOEHUS U 3BOJIOLUU
BcenenHoil, mpOCTpaHCTBEHHBIX M  BpEMEHHbIX MacmTabax BceneHHo#l, Hambosiee BaXHBIX
ACTPOHOMMYECKHMX OTKPBITUSX, ONPEACIUBIINX Pa3BUTHE HAYKU U TEXHUKH;

® OBJIAJICHUE YMEHUSAMH OOBSICHATH BHJIMMOE IIOJIO)KEHHE M JBWXKEHHME HEOECHBIX Tell MPUHLUIIAMU
OIIpe/IeIeHUs] MECTOIOJIOKEHUS U BPEMEHHU 0 aCTPOHOMHUYECKUM OOBEKTaM, HABBIKAMH MPAKTUYECKOTO
UCIOJIb30BAHUS KOMITBIOTEPHBIX MPHWJIOKEHUH sl ONpeAeieHUs BUAA 3BE3THOr0 Heba B KOHKPETHOM
IYHKTE /7151 3alaHHOTO BPEMEHU;

® pa3BUTHE I03HABATEJbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH B Ipolecce
IpUOOpEeTEeHUs] 3HAHUM IO aCTPOHOMHUHU C MCIIOJIB30BAaHMEM PA3JIMYHBIX HCTOYHUKOB HHGpOpMaLUU U
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

® ICIIOJIb30BaHNUE MPHOOPETEHHBIX 3HAHUM M YMEHUH Ui pelieHHs] MPaKTUYeCKUX 3a7ad MOBCEAHEBHOM
KHU3HU;

® (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMUS;

e (opMupoBaHHE HaBBIKOB HCIOJIb30BAHUS €CTECTBEHHOHAYYHBIX U OCOOEHHO (PHU3MKO-MaTEeMaTHUYECKUX
3HaHUN JUI1 OOBEKTUBHOIO aHajM3a YCTPOICTBA OKpYXAlOIIEro MHUpa Ha MpUMepe TOCTHKEHHM
COBPEMEHHOM acTpO(PU3UKH, ACTPOHOMHH U KOCMOHABTHKH.

B npouecce oOydenuss actpoHoMuu oOecrieunBaercss (GOPMUPOBAHHME Y MIKOJIHHUKOB €CTECTBEHHOHAYUHOM

IPAMOTHOCTH, KpPEaTUBHOTO MBIIIJICHUs, TJI00aIbHOM KoMmIeTeHUuu. Cxema ecTeCTBeHHOHaydHas
IPaMOTHOCTh  (MOTPEOHOCTh — IIeJIb — CHOCO0 — pe3yNbTaT) MO3BOJIsIeT Hanbojee OPraHuYHO pellaTh
3aJ]audl YCTaHOBJICHUS CBSI3eM MEXy 00pa3oBaTeIbHBIM U KU3HEHHBIM IIPOCTPAHCTBOM, 00pa30BaTeIbHBIMU
pe3yibTaTaMH, MOJYYeHHBIMU MPU M3YYSHUH DPA3JIMYHBIX MPEAMETHBIX 0o0jacTel, a Takke COOCTBEHHBIMH
00pa3oBaTeNIbHBIMU Pe3yJIbTaTaMU (3HAHUSMH, YMEHUSMH, YHUBEPCAIbHBIMUA Y4E€OHBIMU JICHCTBHUSMH U T. J.)



U JKU3HEHHBIMHU 337adaMu. Kpome Toro, cxema ecTeCTBEHHOHAy4Hasi TPaMOTHOCTh II03BOJIAET BBOJUTH B
00pa3oBaTeNbHBIA TMPOLECC CUTYAIlH, JAIONIME OMBIT MPHUHATHS NparMaTUYHBIX PEHIEHWH Ha OCHOBE
COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3YNbTATOB, HAUMHAS OT PEHICHUS OBITOBBIX BONPOCOB M 3aKaHYUBAs
peleHreM O HampaBJICHHUSX MPOJODKEHUS 00pa30BaHUs, MOCTPOCHUEM KapbePHBIX M JKU3HEHHBIX IUIAHOB.
Takum oOpa3zom, mpeaMeTHbIe 337a4u B Kypce acTpoHomun B (opmate PISA mosBomnser ¢popmupoBarts y
oOyJaromuxcss pecypc NPaKTHUYECKUX YMEHUH M ONbITa, HEOOXOAWMBIX JUISI Pa3yMHOW OpraHu3aluu
COOCTBEHHOW >KM3HHM, CO3MAET YCIOBHS Ul Pa3BUTHS WHUIMATUBHOCTH, H300pETaTEIBHOCTH, THOKOCTH
MBIIUICHUS.

Mecto yuyeOHOro npeaMera B yueOHOM ILIaHe

N3yuenue kypca paccuntano Ha 34 yaca. [Ipu mianupoBaHuu 2 4acoB B HENIETIO KYPC MOKET OBITh MPOiIeH
B TEYCHHE TepBoro moayroaus B 11 kimacce. BaxkHyro pojib B OCBOGHHH Kypca UTPAIOT MPOBOJUMEIE BO
BHEYpPOUHOE BpeMsi COOCTBEHHBIE HaOmoneHust ydamuxcs. Crenuduka miaHUpoBaHUS ITHX HAOIIOIECHUN
oTIpeNieNIsieTCsl IByMsi 00CTOsITeIhCTBaMU. Bo-11epBhIX, OHM (32 UCKIIIOUeHHEeM HaOmoaeHnii CoHIa) JOJKHBI
MIPOBOJIUTHCS B BEUEPHEE MM HOYHOE BpeMs. Bo-BTOPBIX, 00BEKTHI, TPUPOIa KOTOPHIX M3ydaeTCsl HA TOM WJIH
WHOM ypOK€, MOT'YT OBITh B 3TO BpEeMs HEJOCTYITHBI JiJIsl HaOmoaeHni. [Ipu mmanupoBaHuy HAOIIOACHHHN 3THX
00BEKTOB, B 0COOCHHOCTH IJIAHET, HEOOXOIMMO YUYUTHIBATH YCIOBUS UX BUIMMOCTH.

COIEPKXAHHUE KYPCA
ACTpoHOMUS, €€ 3HAYECHHE U CBA3b € IPYTUMH HAYKAMU.

AcTpoHOMHS, €€ CBs3b C JApyrumu Haykamu. Ctpykrypa u wmacmTaObel Bceenennoit. OcoOGeHHOCTH
ACTPOHOMUYECKUX METOJIOB UCCIIeJOBaHUs. TelecKOIbl U panoTeIecKonbl. BceBoTHOBas aCTpOHOMUS.

IIpakTH4YecKkHe OCHOBBI ACTPOHOMMH.

3Be3bl M CO3BE3MMA. 3BE3/HBIE KapThl, INIOOYCHhl M aTiiackl. Buaumoe IBWXEHHE 3Be3] Ha Pa3IMYHbIX
reorpauueckux muporax. KympMunanus cBetwi. Buaumoe roguunoe asuxenue CoiHIA. OKIUNTHKA.
JBwxkenue u Paszwl JIynel. 3armenust Connna u JIynel. Bpems u kanengapsb.

Crpoenue Co/iHEeYHOM CHCTEMBI.

PasButne mnpencraBineHuid o crpoeHud Mupa. [eoneHTtpuueckas cuctema wmupa. CraHOBJIEHHE
reJIMOIeHTpUYeckor cuctembl Mupa. Kondurypanuu miuaHeT u ycloBUS UX BUAUMOCTH. CHHOIUYECKUN U
cUAepUYecKuil (3Be3/HbIN) mepuonsl obOpaimienus: miuaHeT. 3akoHbl Kemnepa. OmnpeneneHue paccTOSHHI U
pasmepoB Ten B CosiHeuHo#l cucteMe. ['Opu3OHTanbHBIA Mapaiiakc. JBrkeHue HEOECHBIX TeN TMOJ
neiictBueM cuil TAroTeHus. OmnpeneneHue Macchl HeOECHBIX Ted. J[BU)KEHHME HMCKYCCTBEHHBIX CIIYTHHUKOB
3eMiu ¥ KOCMUYECKHUX anmnaparoB B COTHEYHOH CUCTEME.

IIpupoaa ten CosiHeYHOH CHCTEMBI.

CosiHeuHasi cucTeMa Kak KOMIUIEKC TeJ, MMEIOIMX olliee mpoucxoxkiaeHue. 3emis u JlyHa — nBoifHas
mnanera. MccnenoBanus JlyHsl kocMuyeckuMu ammapartamu. I[Inmnmotupyemsie nmosersl Ha JIyny. Ilnanersr
3emHOM rpymnnsl. [Ipupona Mepkypus, Benepsl u Mapca. [imaHeTbI-TUraHThl, UX CIIyTHUKHU U KoJibLia. Maiibie
tena COJNIHEYHOH CHCTEMBI: acTepOU[bl, IUIAHEThI-KapIMKH, KOMETHI, METEOPOUJbI, METEOphl, OOJIHIBl U
METEOPUTBHI.

CoJHue 1 3Be31bI.

Wznyyenune u temmneparypa Comnma. CoctaB u ctpoenue Connua. McrouHuk ero sHepruu. ATmocgepa
Connua. ConHeyHasi akTUBHOCTD U €€ BIMSIHME Ha 3eMIII0. 3B€3/1bl — JajeKue coHIa. ['oquuHblil napaiaakce
U paccTosiHus 110 3Be3A. CBETHMMOCTh, CIEKTP, LIBET M TEMIIEpAaTypa pa3iMYHbIX KJIaccoB 3Be3[. Jnarpamma



«CHEKTP — CBETUMOCTb». Macchl 1 pa3Mepsl 3Be31. Moaenu 38e31. [lepemeHHbIe 1 HecTallHOHAPHBIE 3BE3/IBI.
Ledennst — masiku Beenennoit. DBoronus 38e3]1 pa3IudHON MACCHI.

Ctpoenue u 3Boawonus BeesieHHOI.

Hama ['anaktuka. Ee pasmepsl u crpykrypa. JIBa Ttuna Hacenenus ['anaktuku. Mexs3Be3nHas cpena: ra3 u
netb. CrnmpanbeHble pykaBa. Snapo [amaktuku. OOmacté 3Be3nooOpasoBanusi. Bpamienue [ amaktuky.
[Ipobnema «ckpbITOi» Maccel. PazHooOpasme mupa ramaktuk. KBazappl. CKOIJICHHS W CBEPXCKOIUICHHUS
rajlakTuk. OCHOBBI coBpeMeHHOW kocMousioruu. «KpacHoe cmemienune» u 3akoH Xab6ma. HecranmonapHas
Bcenennas A. A. @puamana. bonbiioit B3pbIB. PenMKTOBOE U3NTydeHUE. Y CKOPEHUE pacliupeHus BeeneHHo.
«TeMHast PHEPrus» U aHTUTIATOTEHHUE.

7Ku3Hb u pa3ym Bo BeesieHHOM.

[Ipob6nema cymecTBOBaHUS KU3HU BHE 3eMIIH. Y CIIOBHS, HEOOXOAUMBIE IS pa3BUTHA KU3HH. [loucku Ku3Hn
Ha maHetax ComHeyHoOUW cuctembl. CHOXXKHBIE OpraHWYecKue coeauHeHus: B kocmoce. CoBpeMEeHHBIE
BO3MOKHOCTH KOCMOHABTUKH M PAJHUO - aCTPOHOMHU Ui CBSI3U C JPYTUMU NUBHIM3AIUsAMU. [LmaHeTHbIe
CUCTEMBI y APYTUX 3Be3/1. YeI0BEeUeCTBO 3asBIISET O CBOEM CYIIIECTBOBAHHH.

I[Inanupyemble pe3yJbTaThl: JUHYHOCTHBIE, MeTANIPeMETHbIE U NMpPeIMeTHbIe
JINYHOCTHBIMM Pe3yJIbTATAMM OCBOEHHS Kypca aCTPOHOMUU B CpeIHE (ITOJIHOI) LIKOJIE SBISIOTCS:

— dbopMupoBaHHE YMEHHsI YIPaBISATH CBOEH IMO3HABATEIBHOW JESITEIIBHOCTHIO, OTBETCTBEHHOE
OTHOIIIEHWE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO W CaMOOOpa30BaHUIO, a TaKkKe
OCO3HAHHOMY TIIOCTPOEHHUIO HHIWBUIYaIbHOW OOpa30BaTENbHOM JEATEIBHOCTH HAa OCHOBE YCTOMUYMBBIX
MO03HABATEIbHBIX HHTEPECOB;

- dbopMHpOBaHHE T[O3HABATEIBHOW M HMH(DOPMALMOHHOW KYJNbTYpbl, B TOM YHCIE HaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ KHUTaMHU U TEXHUYECKUMU CPEICTBAMU HHPOPMAIIMOHHBIX TEXHOJIOTUH;

- (dbopMupoBaHHe YOSKICHHOCTH B BOBMOHOCTHU MMO3HAHUS 3aKOHOB MPUPOJIBI U UX MCIOJIb30BAaHUS Ha
651aro pa3BUTHS YEJIOBEUECKON IIUBUIIN3ALINY;

- dbopMHUpOBaHME YMEHMSI HAaXOJIUTh aJCKBaTHbIE CIOCOObI TOBENCHHS, B3aUMOJEUCTBUA U
COTPYIHHYECTBA B Ipoliecce y4eOHOI 1 BHEY4YEOHOM 1eATeIbHOCTH, MPOSBIATh YBAKUTEIBHOE OTHOLICHUE K
MHEHUIO OTIMOHEHTA B X0/1e 00CYXICHHUSI CIIOPHBIX MTPOOJIEM HAYKH.

Memanpeomemmuoie pe3ynbTaThl - PopMUpPOBaHUE YHUBEPCATBHBIX yaeOHbBIX nercTril (Y'Y /).
MetanpeaMeTHbIE pe3ylbTaThl OCBOSHUS MPOTPaMMBbI IPEOIaraoT:

- HaXOJUTh TPOOJEMy HCCICIOBAaHUs, CTaBUTh BOINPOCHI, BBIJABUraTh THIOTE3y, NpeIaraTh
aNbTCPHATHBHBIC CIOCOOBI peIIeHUs MpoOJeMbl W BBIOMpaTh ©3 HUX HambOosee d(h(OEKTUBHBIN,
KJIaccu(UIUpoBaTh OOBEKTHI HCCIEIOBAHMS, CTPYKTYPHPOBATh HM3y4aeMbIil MaTepuaj, apryMEHTHPOBATh
CBOIO MO3UIHIO, (DOPMYITUPOBATH BHIBOBI U 3aKITIOUCHUS;

— aHAJIM3UPOBAThH HAOIIOJaeMble SIBJICHUS U OOBSCHATH MPUYMHBI MX BOZHUKHOBEHUS;

— Ha MPAKTHKE TOJIH30BATHCS OCHOBHBIMU JIOTHUECKUMU

— MpHEeMaMH, METOIaMU HAOIIOICHY S, MOJICTTHPOBAHUS, MBICIIEHHOTO HKCIIEPUMEHTA,
MIPOTHO3UPOBAHUS;

— BBITIOJTHATH TIO3HABATENbHBIC U IPAKTUUECKUE 3aJaHHsI, B TOM YHCIIE IIPOCKTHBIE;

— W3BJIEKaTh WH(GOPMAIIUIO M3 PA3NMYHBIX MCTOYHHUKOB (BKJIIOYAsl CPEACTBA MAacCOBOI mMH(pOpMaIuu U
WHTEPHET-PECYPChI) U KPUTHUECKU €€ OLICHUBATH;

- TOTOBUTH COOOIICHUS U MPE3CHTAIUN C MCIIOJIb30BAaHUEM MaTepuaioB, MOMydeHHBIX U3 VHTepHeTa u
JIPYTUX UCTOYHUKOB.

Pezynamuenvie YY/I.

- HaxXoJuTh NpoOJeMy HCCIEIOBaHMSA, CTaBUTh BOMPOCHL, BBLIBUTaTh THIOTE3y, NpeaIaraTh
aJIbTepHATUBHBIE CIIOCOOBI perIeH s MPoOIeMbl M BBIOUPATh U3 HUX Hanbosee 3 PeKTUBHBIN.



Ilo3naeamenvnvie YY/[:

— KIACCU(PUITMPOBATh  OOBEKTHl  HCCICNOBAHUS,  CTPYKTYpUPOBaTh  HW3ydaeMblii  MaTepual,
(hopMyITUpOBaTh BHIBOBI U 3aKITIOUCHHUS,

— Ha TIPaKTUKE TI0JIb30BAaThCSA OCHOBHBIMU JIOTMUECKHMMHU IpPUEMaMH, METOJaMH HaOIIO[CHUS,
MO/ICTMPOBAHUS, MBICJICHHOTO 3KCIIEPUMEHTA, IPOTHO3UPOBAHMUS;

— aHAIM3UPOBATH HAOIIOJaeMBbIC SIBJICHUS U OOBSICHATH MPUIUHBI UX BOSHUKHOBCHHS,

— BBITIOJTHATH TIO3HABATELHBIC U MPAKTUYECKUE 3a/IaHNS;

— W3BJICKaTh WH(OPMAIIUIO M3 PA3IMYHBIX HCTOYHHKOB (BKJIIOYAsl CPEICTBA MAcCOBOHM WMH(MOpMAIUU U
WHTEPHET-PECYPCHI) U KPUTUUYECKU €€ OIICHUBATD;

- TOTOBHUTH COOOIIEHUS U MIPE3CHTALIMU C MCIOJIb30BAaHUEM MaTEpHUaJIoB, MOJyYeHHBIX U3 VIHTepHeTa U
JIPYTUX UCTOYHUKOB.

Kommynuxkamuenwvie YY/I:

- apryMEHTHPOBATh CBOO MO3HIIHIO.

IIpenmeTHble pe3yJbTaThl H3Y4YE€HHUS AacTPOHOMHUUM B cpenHed (MOJIHOM) IIKOJe TpPEJCTaBIIEHbl B
coJiepkaHuu Kypca mo temam. OOecneunTh JOCTHKEHHE IJIaHUPYEMbIX pPEe3YJIbTaTOB OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOM  MpPOTpaMMBbl, C€O3JaTb OCHOBY JJISl  CaMOCTOSITENIBHOTO  YCIIEHIHOTO  YCBOEHHS
0oOyyaroUMMUCS HOBBIX 3HAHWUW, YMEHUH, BHJIOB U CIOCOOOB JESTEIBHOCTH JOJDKEH CHCTEMHO-
NesITeNbHOCTHBIN T0/1X0. B cooTBeTCTBUM € 3TUM MOIX0/IOM UMEHHO aKTUBHOCTH O00yJaroIMUXCsl IPU3HAETCS
OCHOBOI JOCTMKEHHsI pa3BUBAIOLIUX Iiefiell 00pa3oBaHUS — 3HAHUSA HE NEpearoTcsi B TOTOBOM BHJE, a
NOOBIBAIOTCS YHALTUMUCS B MPOLECCE MO3HABATEIbHON JeSITEbHOCTH.
OaHuM u3 myTell NMOBBINIEHUS MOTHUBALUUU U 3PPEKTUBHOCTH Y4eOHOU AeATeIbHOCTH B OCHOBHOMW WIKOJIE
ABJISICTCS BKIIIOUCHHE YJAIIUXCS B YUeOHO-UCCIe008AMENbCKYIO U NPOEKMHYIO 0esimenibHOCHb, KOTOpas UMeeT
clenyronme 0CoOOeHHOCTH:
- LHeJM W 33Ja4d OTUX BUIOB JAEATEJBHOCTU YYallUXCS ONPEAEISIOTCA KaK HMX JUYHOCTHBIMU
MOTHBAaMH, TaK U COLMAJIbHBIMH. DTO O3HA4aeT, 4TO Takas JEATEIbHOCTh NOJDKHA OBITh HAIpaBi€HA HE
TOJIBKO Ha IOBBIIIEHHE KOMIETEHTHOCTH IMOAPOCTKOB B IPEIMETHOH 0OO0JIACTH OINpEeNeHHbIX Yy4eOHBIX
JIUCLUIUIMH, HE TOJBKO HA Pa3BUTHE UX CIIOCOOHOCTEN, HO M HA CO3AAaHUE MPOAYKTA, UMEIOLIET0 3HAYMMOCTh
IS IPYTHX;
- yueOHO-HCCIeI0BaTeNbCcKass U IPOEKTHAas JEeATEeIbHOCTh [OJDKHA OBITh OpPraHM30BaHA TaKUM
o0Opa3oM, 4TOOBI YydallMecs CMOIVIM peajin30BaThb CBOM IOTPEOHOCTH B OOLIEHMHM CO 3HAUYUMBIMH,
peQepeHTHBIMU I'PYyNIIaMU OJHOKJIACCHUKOB, yuuTesned u T. 1. CTpost pa3iMyHOIO poja OTHOILEHHS B XOJ€
LIEJICHANPABICHHOM, IMOMCKOBOM, TBOPYECKOH M MPOAYKTHUBHOM JEATENbHOCTH, IOJPOCTKH OBJIA/EBAIOT
HOpPMaMM B3aMMOOTHOLICHUH C Pa3HbIMHM JIIOABMH, YMEHUSMHU IEpPEXOJUTh OT OJHOIO BHJA OOIIEHUS K
IpyroMy, NpUOOPETArOT HABBIKM WHIMBUIYAJBHOW CaMOCTOSTENbHOM pabOThl M COTpyIHUYECTBA B
KOJUJICKTHUBE;
- opraHu3anusi y4eOHO-UCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT ILIKOJIBHUKOB 00ecreunBaeT
COYETaHUE PA3IMYHbIX BMJIOB MO3HABATEJIBHOM NEATENBHOCTU. B 3TUX BUAAX AEATENBHOCTH MOTYT OBbITH
BOCTpeOOBaHbI MPAKTUYECKHU JIIOObIE CLIOCOOHOCTH MOAPOCTKOB, pPEaIn30BaHbl JIMYHbIE IPUCTPACTHS K TOMY
WIA UHOMY BUJY 1€ TEIIBHOCTH.

IInanupyemsble pe3yJbTaThl OCBOCHHS acTpoHoMHH B 11 kiacce

B pesynbrare yueOHO-HMCCIEIOBATENECKON M IPOSKTHOM JIESITEEHOCTH
Buinycknuk nonyuum npedcmagnenue:

0 (GWIOCOPCKMX W METOJOJIOTMYECKHX OCHOBAHUSAX HAYYHOW JEATCIPHOCTH M HAyYHBIX METOJax,
MPUMEHSAEMBIX B UCCIIEIOBATEIBCKOM U MPOCSKTHOM JCSTEIbHOCTH;

O TaKHX MOHATHSIX, KaK KOHYeNyus, HAy4Hasi 2UNnomesd, Memoo, SKCHepUMeHM, HAOEHCHOCMb SUNOme3bl,
MoOenb, Memood cOopa u Memoo aHaIUu3ad OAHHbBIX;

O TOM, YeM OTJIMYAIOTCS HCCIEJOBaHMS B T'yMaHUTAPHBIX OOJIACTSIX OT HCCICAOBAaHHA B €CTECTBEHHBIX
HayKax;

00 UCTOPUH HAyKH; O HOBEHIIUX pa3paboTKaxX B 00JIACTH HAYKH U TEXHOJIOTHIA;



0 MpaBWJIaX W 3aKOHAX, PETYIUPYIOUIMX OTHOILICHUS B HAyYHOU, M300pETATENbCKONH M MCCIIEeN0BATEIbCKUX
o0macTsax nesTenpbHOCTH (IATeHTHOE TMpaBoO, 3allUTa AaBTOPCKOTO MpaBa M T. I.); O JEATEIbHOCTH
OopraHu3aiiiii, coooIecTB u

— CTPYKTYp, 3aUHTEPECOBAHHBIX B pPE3yIbTaTax HCCIEAOBAHUNH M IPENOCTABIIAIOIIUX PECYPCHI IS
NPOBEACHUSI  HCCICNOBAHUNW M  pealu3alud NPOeKTOB  ((OHIBI, TOCYyIapCTBEHHBIE  CTPYKTYPHI,
KpayaQaHIMHTOBBIE CTPYKTYPHI U T. I1.).

Buinycknuk ecmoorcem:

peraTh 3a/1a41, HaXO SIIHNECs Ha CTHIKE HECKOJIBKUX YU4E€OHBIX AUCIUILINH (MEXKIIPEIMETHBIE 3a/1a4H );
HCI0JIb30BATh OCHOBHOM aJITOPUTM HCCIIEIOBAHUS NIPU PELIEHUH CBOMX Y4EOHO-T103HABATEIbHBIX 33/1a4;
UCIO0JIb30BATh OCHOBHBIE IPUHLMIBI IMPOEKTHOM JEATENIBHOCTM IPU PELIeHHH CBOUX Yy4eOHO-
[I03HABATENIbHBIX 33/a4 M 3aJa4, BO3HMKAIOIIMX B KYJIbTYPHOH W COLMAJIBHOM JKHM3HHM; — MCIIOJIb30BATh
3JIEMEHThl MAaTEMAaTUYECKOTO MOJEIMPOBAHUS IIPU PELLIEHUU HCCIIEA0BaTENbCKUX 33/1a4;

HCII0JIb30BATh IEMEHTHl MaTEMaTUUYECKOIO aHalIM3a JUIsl MHTEPIPETALUU Pe3yJIbTaTOB, MOJIYYEHHbBIX B X0JI€
yueOHO-HCCIe10BaTENbCKON PabOTHI.

C Toukw 3peHus (GOpMUPOBaHUS YHUBEPCATbHBIX YUEOHBIX AEUCTBUI B X0/1€ OCBOECHUS IPUHLIUIIOB yueOHO-
UCCIIEIOBATENIbCKON U MPOEKTHON AESITEIbHOCTU

Bbll’lyCKHuK Hayuumca:

(bopMyITMpOBaTh HAYYHYIO THIIOTE3Y, CTABHTH II€Ih B PAMKaX HCCIICIOBAHUS M MPOCKTUPOBAHUS, HCXOJISI U3
KYJIbTYPHOH HOPMBI U COO0pasysch C MpeacTaBiieHus MU 00 obiiem Onare;

BOCCTaHABJIMBATh KOHTEKCTHI M ITyTH PAa3BUTHS TOTO WM HHOTO BHJA HAYYHOH JEATEIHHOCTH, OINPEIEIsIsI
MECTO CBOETO MCCIICJIOBAHHS HITH IMIPOCKTA B 00IIEeM KYJIbTYpPHOM IPOCTPAHCTRE;

OTCIIC)KMBATh M MIPUHUMATh BO BHUMAHKE TPCHJIBI M TCHICHITUN PAa3BUTHSI Pa3IMIHBIX BUJIOB JCSATEIBHOCTH, B
TOM YHCJIC HAYYHBIX, YIUTHIBATH UX MTPH IOCTAHOBKE COOCTBCHHBIX IICJICH;

OIIEHUBATh PECYPChI, B TOM YHCJIC U HEMaTepUAIbHBIC, TAKHE KaK BpeMs, HEOOXOJAMMBIC ISl TOCTHKCHUS
MMOCTaBJICHHOM I1EIIH;

HaxOJIUTh Pa3INYHbIC UICTOUHUKH MAaTEPUATILHBIX U HEMaTEPHAIBHBIX PECYPCOB, MPEIOCTABIISIONINX CPEICTBA
JUTS TIPOBEJICHUS HCCIICIOBAHUIN U PeasU3aIliH TIPOSKTOB B PA3IMYHBIX 00JIACTAX JCATEIBHOCTH YEIOBEKA;
BCTYIaTh B KOMMYHHUKAITHIO C JIEPKATEISIMH PA3IMYHBIX THIIOB PECYpPCOB, TOYHO M OOBEKTHUBHO IMPE3CHTYS
CBOM TMPOEKT WX BO3MOXHBIC PE3YJIbTaThl MCCICIOBAHUS, C IEJIbI0 00ECIeUCHUs] MPOTYKTHBHOTO
B3aHMOBBITOJTHOTO COTPY/THUYECTBA;

CaMOCTOSITEIPHO U COBMECTHO C JAPYTMMH aBTOpaMM pa3pabaThiBaTh CUCTEMY MapaMeTPOB W KPUTEPHUEB
oneHKH 3(()EKTUBHOCTH W TPOIYKTUBHOCTH pea3allii MPOEKTa WM HCCICIOBAHUS Ha KaKJIOM 3Tare
peanu3aluy | 1o 3aBepIICHUN PaOOTHI;

aJICKBaTHO OILICHMBATh PUCKH PEAU3aIlMU MPOCKTAa U MPOBEICHUS MCCIICIOBAHMS U MPEIyCMAaTPUBATh IYTH
MHUHHMH3AIHANA STUX PUCKOB;

aJICKBaTHO OIIGHUBATh IOCIICJCTBUS pPea3alliid CBOEro MpOeKTa (M3MEHEHHUs, KOTOPhI€ OH IIOBJICUET B
KU3HU APYTUX JIOJCH, COOOIIECTB);

aJICKBaTHO OIICHUBATh JalbHEHIIEE pPa3BUTHUE CBOETO IPOCKTa WM HCCIICIOBAHMS, BHJIACTh BO3MOJKHBIC
BapUaHTHl IPUMEHEHUS PE3yIbTATOB.

TemaTnuyeckoe nuiannposanue 11 kiaacce acrpoHomus

KonnuectBo B ToMm unce,
Pa3nen Tema
4acoB KOHTp. pab.
| ACTPOHOMHUSI, €€ 3HAUEHHUE U CBSI3b C IPYrUMU HayKaMu 2
I [IpakTyeckMe OCHOBBI ACTPOHOMMH. BKiax pOCCUHCKUX 5

YUEHBIX B Pa3BUTHE HAYKH — aCTPOHOMHUSL.




Ctpoenue CoTHEUHON CUCTEMBI.

Bxnang poCcCMHCKHX Y4Y€HBIX M HHJKEHEPOB B HCCIECIOBAHUE
n KOCMHUYECKOTro nmpocTpancTBa ¢ nomoruisio KA u UC. 7

[Ipuponaa ten CoaHEUHOM CUCTEMBI.

v Bxiag coBeTCKHX y4€HBIX B UCCIEAOBAHHUE U U3yueHUe JIyHbI. 8

COJTHIIE U 3BE3IBI.

\4 ConHeuyHasi akTUBHOCTD U €€ BIMSIHME Ha 3eMIIto U ouocdepy. 5

Ctpoenue u 3BoJroIus Beenennoii.

VI PaboTsr I'.A. T'amoBa o mpoucxoxaeHuu BeeneHHOH. 4

VII DKu3Hb U pasym Bo BeesnenHo# 3

MexyHapogHOEe COTPYAHUYECTBO Poccum B OCBOCHMM U
n3yueHnu KocMuueckoro npocrpaHcTaa.

YyeoHo-MeTOANIECKOE 00ecTIeueHne

1. Boponmos-BenssimunoB b. A., Ctpayt E. K. «Actponomus. bazoBsiii ypoBens. 11 kimace», M. Jlpoda, 2017
2. E.K.Crpayr Mertomuieckoe mocobre kK yaeOHHKY «AcTpoHomus. ba3oBslii ypoBeHsb. 11 kimacc» aBTopoB b.
A. BoponnoBa-BenssimunoBa, E. K. Ctpayra, M. [Ipoda, 2018




Ka.ﬂe}mapﬂo-TeMaaneCKoe IJIAHUPOBAHHUE.

B /3 Hara
Ko H
Ne Tema BO i Conepixanue lleﬂTeJIbllI{OCTl/l
i qac ypord yJaumuxces ITo ITo
wiany | ¢gakry
AcTpoHOMUSI, €€ 3HaYEHHE U CBSA3b C JPYTMMHU HayKamHu (2 1)
1. | Yrto uzyuaer actpoHomusl. E€ 3HaueHune u cBs3b € 1 | ActpoHomus, ee [Touck npumepos, | §1, 3.1 02.09
IPYTrUMH HayKaMH. CBSI3b C IPYTUMHU MO ITBEPIK TAIOIIHX
Haykamu. Pa3BuTHE | MpakTHYECKYIO
aCTPOHOMMH OBLIO HaIpaBJICHHOCTh
BBI3BAHO ACTPOHOMHH.
MPAKTUYECKUMHU beceoa,
NOTPEOHOCTIMU obcyacoeHue,
YyeJloBeKa, HauuHas ¢ | paboma c
r1yOoKon V4eOHUKOM.
JPEBHOCTH.
ActpoHOMUS,
MaTeMaTHKa 1
¢bu3nKa pa3BUBAINCH
B TECHOM CBA3M Apyr
¢ npyroM. CTpyKTypa
U MacITadbl
Bcenennon
2. | Habnmronenust — ocHOBa aCTPOHOMMUH. 1 | HazemHsie u [Ipumenenue §2, ynp.1 (2) | 09.09
Bxnaxg poccuiickux y4€HBIX B pa3BUTHE HAYKU — KOCMUYECKUE 3HAHUH,
aCTPOHOMUSI. npuOOpBl M METOJBI | MOJIyYEHHBIX B
UCCIIEI0BaHMS Kypce Qpu3mKH,
ACTPOHOMMYECKHX JUIsL OTIMCAHMS
00BEKTOB. ycTpoicTBa
Teneckonsl u TEJIECKOTIA.
pPaIuoTEeNEeCKObI. XapakTepucThka
BceBonHoBas PEUMYIIECTB
ACTPOHOMHS HaOTI0IeHUH,
IPOBOJIUMBIX U3




KOoCMoOcCa.

beceoa,
obcyacoenue,
paboma c
VUEOHUKOM.
[IpakTrueckre 0OCHOBBI acTpOHOMUU (5 1).
3Be3/bl 1 co3Be3usl. HebecHbIe KOOpAMHATEI. 3BE3IHBIC 1 | 3Be3muas BenuwumHa | [loaroroBka 83,4, 16.09
KapThI KaK XapakTepUCTHKa | mpeseHTamuu o6 | yIp-2 (3),
OCBEIIEHHOCTH, ucropun HasBauuii | YUp-3 (3)
CO3/1aBaeMOM CO3BE3 Mt 1
3Be3n0ii. Cornacuo 3BE3L.
IIKaJI€ 3BE3THBIX Tprmenerme
BEJMYHH PASHOCTD HA | ypyar it
5 BEJIMYMH, pa3anuydne MOy HEHHBIX B
B IIOTOKAaX CBETA B Kypce reorpadun,
100 pas. 0 COCTaBJICHUU
OKBaTopHabHas KapT B pa3IMYHBIX
cucTeMa KOOpAWHAT: MPOCKITHSX.
TpAMOe Pa6oTa co
BOCXOXK/CHNE 1 3BE3AHOM KapTou
CKIOHCHHC. MIPU OpraHU3aINN
I{cnonL%9BaHHe W IpOBECHHH
3BE3IMHOH KAPTBI WIS | oo enmit.
omnpeneacHus Beceda,
00BEKTOB, KOTOPBIC dponmansas
MO’KHO HaOII04aTh B paboma. Paboma c
3aJaHHBI MOMEHT VueBGHUKOM.
BpeMeHu. Pewenue | [loozomoska
3a0anuil ¢ popmame | npezenmayuu 0o
PISA ucmopuu Ha38aHul
co36e30ull u 36e30.
Bunumoe nBukeHue 3B€3/1 Ha Pa3InyHbIX 1 | BricoTa momroca XapakTepucTuka 85, 23.09
reorpapMuecKux MUpoTax. MHUpa HaJ OTJINYUTEIIBbHBIX ymp.4 (3,4)
TOPU30HTOM U €€ 0CcOoOeHHOCTEH

3aBUCHUMOCTB OT

CYTOYHOTO




reorpaduueckoit
LIUPOTHI MECTa

JIBUJKEHUS 3BE3]T
Ha MOJ0Ccax,

HaOII0IeHUSL. HKBATOpE U B
Hebecnbiit CPEIHUX LIMPOTAX
MEpHIUaH. 3emiuu. Onpoc,
Kynemunanms 3anonHenue
CBETHUIL mabauysl, paboma
Omnpenenenue ¢ YYeOHUKOM
reorpaduueckoi
IIPOTHI TIO
U3MEPEHUIO BBICOTHI
3BE3]] B MOMEHT UX
KYJIbMHHAITAN
T'omnynoe  aBwxkenne ConHNa. DKIANTAKA DKIUNTHAKA U Xapakrepuct | 86, 30.09
30/IMaKATHHBIC uKa ocobeHHocrten | ymp.5 (4,5)
co3Be3aus. Hakion CYTOYHOT'O
SKITUNTHKHA K nerxeHus: ColtHIa
HeOecHOMY Ha TOJTFOCaX,
9KBATODY. 9KBAaTOpPE U B
[Tonoxenue CoJiHIIA | CPETHUX HIUPOTAX
Ha DKJIMIITUKE B THU | 3emutn. beceoa,
PaBHO/ICHCTBUHN U ¢ponmanvuas
COJIHLIECTOSIHUH. paboma,
HU3smenenue B HabrooeHue,
TE€YEeHHE roJia paboma c
MPOJOIKUTEILHOCTU | Y4eOHUKOM
JTHS ¥ HOYH Ha
pa3IMYHbIX
reorpaduueckux
HINPOTAX
JBmwxenue u ¢a3zel JIynsl. 3atmenus ConHua u JIyHBbI. Jlyna — Ommxaiimee | M3ydenue 87,8, 07.10
Kk 3emie HeOecHOe | OCHOBHBIX (a3 ymp.6 (3),
TeJo, ee | Jlynbl. Onmcanue | ymp.7 (3)
€ IUHCTBEHHBIN HopsaKa uX
€CTECTBEHHbIN CMCHBI. AHaIN3
CIIyTHHUK. Ilepuon | IPU1HUH, IO




obOpamenus  Jlynsl | koTopsiM JlyHa
BOKpYr 3emim u | BcerJa obpaiieHa
BOKPYI' CBOeH ocu — | K 3eMIIe OJTHOM
CUIEPUYECKUI CTOPOHOM.
(3Be3aubiit)  Mecsn. | Onncanue
CuHoOIMYeCKUit B3aHMHOT'O
Mecsal —  [epuoj PAaCIIOJIOXKCHUA
moynHOM cMensr (a3 | 3eMIHM, JIyHbI 1
JIyHbI. Yenopnus | CoTHIA B
HACTYILICHHS MOMCHTBI
COJIHEYHBIX u | 3aTMCHHH.
JYHHBIX  3aTMEHUHU. Obwschenue
Nx neprnogunyHOCTb. TpHHHH, TI0
IlonHele, 4acTHBIC H KOTOPBIM c
3arMenus CoJHIa
KOJTbIIE0Opa3HbIE 1
u JIyHbl HE
satMenuss  CouHna.
MIPOUCXOIAT
IlomaBIE W YacTHBIE N
Kbl MecsL.
3aTMEHHUS JIyHbI.
ObwvscHenue
[Ipencka3piBanue
6 . | HoBO2O
WX 3aTMEHUI
YAy mMamepuana,
usyuenue, aHaIU3,
onucanue
Bpewms u kanengaps. TouHoe BpeMs u Ananns IToaroroBka 14.10
Konmponvnas paooma Nel «IIpakmuueckue ocHogbl onpeneaeHue HE00X0IMMOCTH [pEe3eHTaI[HH
acmponomuuy reorpaduueckoit BBCJICHUS YaCOBBIX | 06 HcTOpum
Pewenue 3a0anuii 6 popmame PISA noarotel. YacoBeie 1OsICOB, KaJieHaapsi.
nosica. MectHoe 1 BUCOKOCHBIX JIET U | 89 yrip 8 (3)

HOSICHOE, JIETHEE U
3MMHee BpeMsl.
Kanennapp —
CUCTEMa cueTa
JUINTEIbHBIX
IIPOMEXYTKOB
Bpemenu. Mcropus
KaJleHapsl.
BucokocHsble rofpl.

HOBOTO
KaJICHIapHOTO
ctuns. IIposepka
YCBOCHMS 3HAHUU
0 TEME
«IpakTnyeckue
OCHOBBI
aCTPOHOMHM» (K/P,
10 munym)




Crapblil U HOBBIH
CTUJIb

Crpoenue ConneuHoi cuctemsl (7 9).

PasButne npencTaBieHuit 0 CTpOSHUN MHUpa I'eonenTprueckas [TonroToBka u 810, 21.10
cucTemMa Mupa MIPE3CHTAHS MIPAKTHYCCKHE
Apucrotens COOOIIeHNUs O 3a/laHus
[Itonemes. Cucrema | 3HA4E€HUU
SIUITUKIIOB H OTKPBITUI
T depeHToB s Konepuuka n
00BSICHEHUS lanunes mis
NeTJIC00pa3HOTO (dbopMuUpOBaHHS
JIBUKCHHUS TIAHET. HAyYHOH KapTHHBI
Co3nanue MHpA.

Konepuukom OO0bscHeHue
TEeTMOIEHTPUYECKON IETI€00pa3HOTo
cucTeMbl Mupa. Posp | ABMIKECHUS ILIAHET C
Tamies B UCTIOJIb30BaHUEM
CTAHOBIICHHH HOBOH | > AHHKJIOB H
CHUCTEMEI MUpa AnhepeHTos.
beceoa,
obcyaicoenue.
paboma c
VUEOHUKOM,
HabnooeHue

Kondurypamuu mianer. Buyrpennue u Onucanue 811, 05.11
BHEIITHUE TJIAHETHI. yCIOBUHI yrp.9 (1,2)
Kondurypauun BUJMMOCTHU
TUIAHET: IUIaHET,

IPOTUBOCTOSIHUE U HaxoJsIuxcs B
COCIVIHECHHUE. Pa3IMIHBIX
[lepuoanueckoe KOH(UTypaLusX.
W3MeHeHne ycaoBuii | P CIICHUE 3a/1a4 Ha
BHTHMOCTH BBIYHCIICHHE
BHYTPEHHUX 1 3BE3THBIX
MEPHOJIOB

BHCIIHUX ITJIAHCT.

oOpatieHus




CBs3b
CUHOIUYECKOTO U

BHYTPEHHUX U
BHEIIHMX IUUIAHET.

CUJICPUUECKOTO DponmanvHasn u
(3BE31HOTO) UHOUBUOYATILHAS
NIEpUOJIOB paboma
oOpareHus rmiaHeT
10 | CuHoMUYECKHi TIEPHOT CBs3b cuHoanueckoro| Pemenue 3anau va | 811, 12.11
U CHJICPHUYECKOTO BEIYHCIICHHE yrp.9 (3,6)
(3B€3HOT0) Mepro10B| 3BE3HEIX ITEPHOIOB
oOparieHus rmiaaHeT oOparieHus
BHYTPEHHUX U
BHEITHUX TUTAHET.
@poumanvras u
UHOUBUOYAIbHASA
paboma
11 | 3akons! aBmxeHUA MIaHeT COTHEYHOM CHCTEMEBI Tpu 3aKkoHa | AHaiM3  3aKoHOB| 812, 19.11
Kemtepa.  Dmmanc. | Keruepa, uX ymp.10 (2)
W3MeHeHue 3HAYEHUS TUISt
CKOpPOCTH JBMKeHMs1 | PA3BUTHA usnkn n
TAHeT o | ATPOHOMHUM.
N — Pemenne 3amad Ha
BBIYHCIICHHE
opouTaM. OTKpEITHE paccTOosHUMN TUIaHeT
KeriepoM  3aKOHOB | 1 Connma  Ha
ABHKCHHS INIAHET — | oCcHOBE — TPETHErO
BAXHBIM 11T Ha ITyTH | 3akoHa  Kemuepa.
CTaHOBJICHUS Onpoc, paboma ¢
mexanukd.  Tperuii | yueOHukom,
3aKOH — OCHOBA JIs HaoOn00e e,
e D— camocmosimenbHas
OTHOCHUTEIIbHBIX paboma
paccTOSIHUN  TJIaHeT
ot ConHia
12 | Onpenenenue pacctosHuil U pazmepoB Ted B ConHeuHOH Pazmepsr u popma Pemenue 3agau 813, 25.11
CUCTEME 3emun. Ha ynp.11 (3,4)
TpHaHI‘yﬂHHI/Iﬁ_ BBIYHCIJICHUEC
Tl'opuzoHTanbHbIN paccTostHuH 1

pa3MepoB




napasuiakc. YTJoBbIE

00BexToB. Onpoc,

U JINHEHHEIE @ponmanvhas
pasMepsl Tel paboma, onvimai,
CousHeuHO¥ cuctembl | PeUeHUE
npoobIeMHOT
cumyayuu,
¢dpoumanvuas u
UHOUBUOYAIbHASA
paboma
13 | OTkpbITHE U IPUMEHEHUE 3aKOHA BCEMUPHOTO [HoarBepxnaenue Pewenue 3a0au na| 814.1-14.5, 02.12
TATOTECHUS. CIIPaBETUBOCTH gviuucaerue maccol [ynp.12 (2)
3aKOHA TATOTEHUS naanem.
11t JIHBI ¥ TLTaHET. Obvacnenue
Bo3MyiieHus B mexanuzma
BIKSHHH Tel GOSHUKHOGEHUS
. 803MYUjeHUL U
Conneyno
NPUIUBO8
cucreMbl. OTKpbITHE
manetsl HenTyH.
Onpenenenre Macchl
HEOECHBIX Tell.
Macca n nmoTHOCTB
3emiu. [Ipunussl u
OTJIUBBI
14 | JIB>keHHE UCKYCCTBEHHBIX CIYTHUKOB U KOCMHUYECKHUX Bpewms crapra KA u | beceoa, 814.6, 09.12
anmapatoB (KA) B ConHeuHoii cucreme. TPAEKTOPUH TI0JIETA K | 00Cydicoenue. ymp.12 (3)
Bxnan poccuiickux yuy€HbIX U HHKEHEPOB B IUIAHETaM M ApyruM | paboma c
tenaMm CoJHeYHOU VUEOHUKOM.

UCCIIEeIOBAaHUE KOCMHUYECKOTO MPOCTPAHCTBA C
nomoitnsro KA n UC.

Konmponvnasa paboma Ne2. «Cmpoenue conneunou
cucmembuly

Pewenue 3a0anuii 6 popmame PISA

CHCTEMBEI.
Breimonnenue
MaHEBPOB,
HEOOXOIUMBIX JUISI
MOCaJIKU Ha
MOBEPXHOCTD
IUTAaHETHI WK BBIXOAA
Ha OpOUTY BOKpYT
Hee

Ilposepxa 3nanuti
no meme
«Cmpoenue
COJIHEUHOU
cucmemwly (k/p, 15
MuHym)




[Ipupona ten ConHeuHoil cucreMsl (8 u).

15 | Conxeuynas cucTeMa Kak KOMILJIEKC TeJl, IMEIOIINX I'nnoresa o Ananmns ocHOBHBIX | 815, 16, 16.12
OGHICC IMPOUCXOKIACHUC Q)OpMHpOBaHI/II/I BCEX HOJIOKEHUH MMPAKTUYCCKUC
rerr CoNHEYHOM COBPEMEHHBIX 3aIaHus
cucremsl B rporecce | PCACTABICHAN O
UIHTENBHOR MPOHCXOKICHUH
ten ComHeuHOoU
IBOJTIOIIAH
CUCTEMBL.
X HOT
OJIOZIHOTO Obvscuenue
Ta30TIBUICBOTO HO6020 Mamepuad,
obmnaka. ObBACHEHUE | puGoma ¢
UX TPUPOJIBI HA YUEOHUKOM.
OCHOBE 3TOU
TUTIOTE3bI
16 | 3emns u JIyHa - nBoifHas TUTaHETA. Kpatkue cBenenus o | Ha ocHose 3nanmii | 817, 23.12
Bxiag coBeTCKHX yUE€HBIX B UCCIEOBAHUE U NU3YUEHUE pupoae 3eMIIH. U3 Kypca yop.13 (2)
JIyHbL. Ycnosus Ha reorpaduu
noBepxHocty JIyHpr. | CPaBHCHHC
JIBa Tumna ayHHOU MPHPOJIbI 3EMITH C
OBEPXHOCTH — npupoaoit JIyHsl.
MODS I MATEPHKH. Onncanue
I"opel, kpateps! u OCHOBHBIX bopm
JTyHHOM
apyrue GopMbI i
MOBEPXHOCTHU U UX
penbeda. [Ipomecc
MIPOUCXOXKICHUS.
dbopMuUpOBaHHS
IToaroroska n
noBepxHocTU JIyHbI
Mpe3eHTaLNS
u ee penbeda.
coo01IeHus 00
Pesynbrarsl
. UCCIIEIOBAHMSIX
UCCIIEJIOBAHUM,
Jlynsl,
MPOBEICHHBIX
MIPOBEICHHBIX
ABTOMATHYECKUMU
CpeacTBaMu
anmapatamu u
KOCMOHABTHKHU
aCTpOHABTaMH.
B p Obvscuenue
HyTpEHHEe
yIp NPUYUHDBL
crpoeHue JIyHsl.
omcymcmeusi y

XMUMHUYECKUHN COCTaB




JIyHHBIX IIOPOJ.

Jlynol

OOHnapyxeHue BOJbl | ammocgepbi.
Ha JlyHne.

[TepcnexTuBbl

ocBoeHus JIyHbl

17 | JIBe rpymiibl I1aHeT AHanu3 OCHOBHBIX Ananus 815, 13.01
XapaKTEPUCTHK TaOJIMYHBIX MPaKTUYECKHE
raHeT. Pa3aenenue | JaHHBIX, 3aJIaHUs
TJIAHET TI0 pa3MepaM, | MIPU3HAKOB
Macce U CpeaHen CXOJICTBA U
II0THOCTU. [TnaneTs! | paznuuuit
3€MHOM TPYIIIHI U M3y4aeMBbIX
TJIAaHETHI-TUTAHTHI. 0OBEKTOB,

Ux paznmuuus Kyaccuduxaus
00BeKTOB. beceoa,
obcyacoeHue.

18 | IIpupoaa miaHeT 3eMHOW I'PYMIIBI CxoactBo Ha ocHoBe 3nanwmii | 818, 20.01
BHYTPEHHETO buznyeckux MpaKTHYECKUe
CTpOEHUS U 3aKOHOB 3aaHus
XUMHYECKOTO 00BsicHEHUE
COCTaBa IUIAHET SABJICHUN U
3€MHOM TPYIIIBI. MPOLIECCOB,

Penned MPOUCXOSIINX B
MOBEPXHOCTH. aTMocdepax
Bynkanusm u raHeT. Onucanue
TEKTOHUKA. U CpaBHEHUE
MeteoputHbie MPUPO/IBI TUIAHET
KpaTephl. 3€MHOM TPYIIIIHI.
Ocobennoctu OO0bscHenue
TEMIIEPATYPHBIX MPUYMH

YCIIOBHH Ha CYILECTBYIOIIMNX
Mepkypun, BeHnepe u | pa3indui.
Mapce. OTinuus IToaroroBka u
coctaBa aTMocephl | Mpe3eHTAIS
3emin oT aTMocep | cooOmIIeH s O
Mapca u Benepsl. pe3yabTarax




Ce30HHBIE
U3MEHEHHS B
aTMocdepe 1 Ha
nosepxHoctu Mapca.
CocrosiHMEe BOJbI Ha
Mapce B mpo1uIoM U
B HACTOSIIIEE BPEMSI.
OBOJIIOLUS TPUPO/IBI
manet. [loncku
’)KU3HU Ha Mapce

HCCIeI0BaHUI
IUTAHET 3€MHOMU
TPYIIITHL.
Obwvschnenue
HO8020
Mamepuana,
paboma ¢
VUEOHUKOM.

19 [Vpok-nuckyccus «IlapHukoBbiit 3¢ dexT - nonb3a uin O6cyxaenue Iloozomoska u ymp.14 (1,2,3) | 27.01

Bpen?» Pa3IMYHBIX aCNIEKTOB | npezenmayus
po0IIEM, CBSIBAHHBIX | coobuyenus no
C CYIIIECTBOBAaHUEM smoii npobrene.
MapHUKOBOTO Vuacmue 6
addexTa u ero posm
Bq:i)q())panOBaHI/II)H u Juckyccut
COXpaHEHUU
YHUKaJIbHOU
MPUPOIbI 3eMJITU

20 | [ImaHeThI-TUTaHThI, UX COYTHUKHA U KOJIbLIA Xumnueckuit coctaB | Ha ocHoBe 3nanmii | 8§19, 03.02
Y BHYTPEHHEE 3aKOHOB (PU3HUKH ymp.15 (1),
CTPOEHHME ILIAHET- OIIVICaHHUE 3an. 13
HUTCAHTOB. MIPUPO/IbI TIIAHET-
Wcrounuku sueprup | TATaHTOB.
B HEAPax IUIAHET. Ioaroroska u
O6naunplii nokpos u | MPE3CHTAINA
aTMochepHast COOOIIEHUS O
LHPKYJISIHS. HOBbBIX
PaszHooOpasue pesyibrarax
UCCIIeI0BAaHUM

IPUPOIbI CITYTHUKOB.
CxocTBO pUPOIBI
CIIyTHHMKOB C
IUTaHETaMU 3€MHOU
rpynmsl ¥ JIyHo#.
Hanunuaue atmocdep y

IUIaHET-TUTaHTOB,
UX CIIyTHUKOB U
KoJjen. AHanu3
onpeneneHus
MMOHATHUS




KpYIHEUIINX
CIIyTHHKOB.
Crpoenue u coctaB
KOJIe1l

«I1J1aHETa»

21

Maubie Tena ColHEYHON CUCTEMBI (aCTEPOU/IBI,
KapJIWKOBBIC IIJIAHCTHI 1 KOMCTI)I).

AcTepoupl
rilaBHoro mosica. Mx
pasmepsl 51
YHUCIICHHOCT.
Mansle Tema mosca
Koitnepa. Ilnyron nu
JIpYrue KapiIuKOBBIC
minaHeTel. KomeTsl.
Ux  crpoenne wm
COCTaB. OpOuTsl
KOMET. Oomas
YHUCIIEHHOCThL KOMET.
KoMeTHoe  oOmako
Oopra. AcTepousIHO-
KOMETHas OIIaCHOCTb.
Bo3moxxHOCTH Hu
CIIOCOOBI ee
MPEIOTBPALLICHUS

Omnucanue
BHEIITHETO BUIA
acCTepOUJIOB U
KOMET.
O0bsacHenne
MPOIIECCOB,
MIPOUCXOIAIINX B
KOMETe, PU
U3MEHEHUU ee
pPacCcTOSHUS OT
CouHIa.
ITonroroBka n
MIpE3CHTAIHS
€cOo00I1IEHNs O
crocodax
0OHapYKECHHS
OITaCHBIX
KOCMHMYECKHUX
00BEKTOB U
MPEAOTBPAIICHHUS
HX CTOJIKHOBEHHS
¢ 3emireit

820.1-20.3,
yrp.16 (2)

10.02

22

MeTteopsl, 601 1bI, METEOPUTHI

OnuHOYHBIE
Mereopbl. CkopocTu
BCTpEYH C 3eMIICH.
He6onpmme Tena
(MeTeopoubl).
MeTteopHbie MOTOKH,
ux CBSI3b c
koMeTamu. KpymHbie
Tena. SIBnenue
Oonuaa, MmaJcHHuC
METEeopuTa.

Ha ocHoBe
3HAaHHUA 3aKOHOB
(bU3MKK OTIMCaHue
1 00BbICHEHHE
SABJIEHUW METEOpa
u Ooymaa.
IToaroroska
COO0O0IICHUS O
MageHun
HanOoJee
W3BECTHBIX

820.4,
yrp.16 (6)

17.02




Knaccudukanus
METEOPUTOB:
KEJIC3HbIC,
KaMEHHBLIE,
KEIe30KaMEHHBIC

METEOPUTOB

Conniie u 3Be3/b1 (54).

23 |ConHile, cocTaB v BHYTPEHHEE CTPOEHHUE Hcrounuk sueprumn Ha ocHoBe 3nanmii | §21.1-21.3, 24.02
ConHua u 3831 — buznueckux yrp.17 (2)
TepPMOSIICPHbIE 3aKOHOB OIHUCAaHUE
peaxuun. Ileperoc u 0V6T’”CHeHHe
SHEPTUU BHYTPH ABICHAH "
Counnna. Ctpoenue TpONeccos,
HaOJIIOMaeMbBIX Ha
ero arMocdepsl. CormHite.
T'paynsuus. Ornncanue
ConHeunas KOPOHA. | mporeccos,
Ob6Hnapyxenue MPOUCXOISIIIUAX
MOTOKA COJIHEYHBIX pu
HEUTPHUHO. 3HAYCHHE | TEPMOSIEPHBIX
3TOTO OTKPHITHA g | PCaKIUsIX IIPOTOH-
dU3HKH 1 MPOTOHHOTO
acTpopU3HKH UK.
24 | ConHeuHas aKTUBHOCTH U €€ BIHMAHKE Ha 3eMIIIO U [IposiBnenus Ha ocHoge 3Hanuit | §21.4, 03.03
ounocdepy. COJTHEUHOU 0 TuIa3Me, yup.17 (3)
AKTUBHOCTH: MOJIYYEHHBIX B
COJIHEYHBIE  TATHA, | Kypce (pu3mKw,
npoTyOepaHIIbl, OTIHICaHue
BCIIBIIIIKH, obOpazoBaHus
KOpOHAaTbHbBIE TSITEH,
BBIOPOCHI MaccChl. | IPOTyOepaHIeB U
IIoToKM  CONMHEYHOH | APYIUX
masmel. MIX BiIMsiHUE | IPOSIBICHUN
Ha COCTOSIHUE | COTHEUHOM
MarHuTochepsl AKTUBHOCTH.

3emmu. MarauTHbIe

XapakTepucThKa




Oypu, HOJISIPHBIE
CUSIHMS W JIpyrHe
reopu3nIecKue

SIBJICHUSI, BITHSIIOLIHC
Ha PaJHOCBs3b, COOU

MPOLECCOB
COJTHCYHOH
AKTUBHOCTH U
MEXaHU3Ma UxX
BIINAHHNA HA

B JUHUAX | 3eMITIO.

AIEKTPOTICPEIAUH. Dponmanvras

[lepuon wu3MeHeHHs | paboma ¢

COJTHEUHOU Kaaccom, beceoa,

AKTUBHOCTH HabnodeHue u
obcyacoenue,
paboma c
VUeOHUKOM,
onucauue
0bpazosanus
nsmeH.

25 | ®usnueckas mpupoia 3Be31 3Be3ga — Omnpenenenue 8§22, 23.1- 10.03
MIPUPOAHBIN MOHATHUSA «3Be3aa». | 23.2, ynp.18
TEPMOSIICPHBIH VYkazanue (2)
peaxTop. MIOJIOKCHHS 3BE3/T
CBeTUMOCTb 3B€3/Ibl. | Ha AWArpaMMe
Mmuoroo6pa3ue Mupa | «CIeKTp —
3Be3. Mx CBETHMOCTb)»

CHEKTpaJIbHAs COTJIACHO UX
KJIaccu(UKaIHs. XapaKTePUCTHKAM.
3BE3/IbI-TUTAHTHI U AHaHM3 OCHOBHBIX
3BE3/IbI-KapJIUKH. TPYIII AAarpamMmbl
JluarpaMma «CHeKTp

— CBETHUMOCTbY.

JIBOMHBIE U KpaTHbIE

3BE3/Ibl. 3BE3JHBIC

ckoruieHus. Mx

COCTaB U BO3pacT

26 | Ilepemennsbie Y HECTallMOHAPHBIE 3BE3/IbI. Hedenant — |Ha ocHoBe 3Hanmii  [823.3, 24.1, 17.03
IIPUPOIHBIE 1o ¢usnke yrp.19 (2)
aBTOKOJIeOATEeNbHBIE |OMMCAHKE




CHCTEMBI.
3aBHCHMOCTD
«Iepuos —
CBETHUMOCTDY.
3aTMEHHO-IBOMHEIE
3Be3/Ibl.  BCIBIIIKH
HoBreIx — sgBneHuE B

nyJibcanuu nedens K

TECHBIX cCUCTeMax
JTBOMHBIX 3BE3/I.
OTtkpbiTHE
«OK30TUIaHET —
TUTAHET W TUIAHETHBIX
CUCTEM BOKpYT
JPYTHX 3BE3]T
27 | DBomronuA 3B€3] 3aBUCUMOCTE Ha ocHOBe 824.2, 24.03
CKOPOCTH U 3HAHWUW 10 (PHU3UKE | TMPAKTHYECKUE
MIPOJIOJDKUTEILHOCTH | OI[EHKA BPEMECHH 3aJIaHus
SBOJTIOIINY 3BE3 OT | CBEUCHHS 3BE3bI
MX Macchl. Benblka | 1o M3BECTHOM
CBepxHOBOU — Macce 3arnacoB
B3pBIB 3BE3/IbI B BOJIOPOJIA; JUTS
KOHIIC €€ 9BOJIIOLIUU. | OTHCAHUS
Koneunsle craaun HPUPOIBI
JKW3HU 3Be31: Oenbie | 0OBEKTOB Ha
KapJIvKH, KOHEYHOW CTa 1K
HEHTPOHHBIC 3BE3]IbI | ABOJIIOIIUH 3BE3/I.
(mynbcapsl), uepHsie | Onpoc,
JIBIPBI ¢poumanvras
paboma.
Crtpoenue u 3Bomoius Beenennoit (44).
28| Hama ['anakTtuka Pasmepsr u crpoenne | Onucanue §25.1-25.2, 07.04
["anakTuky. CTpOEHUs ¥ TpaKTHYeCKHe
Pacnionoxenue u | CTPYKTYpPBI 3a/1aHus
newkenne  Conmra. | 1 ATAKTHKH.
[nockas u | V3ydenne




chepuueckas 00BEKTOB ILIOCKOH
IO JACUCTEMBI u C(l)epI/I‘-IGCKOf/'I
lanaktuku. Angpo wm | MOACHCTEM.
ChMpalbHbIe pykapa | L1O/ITOTOBKA
TaaKTUKH. cooOmenus 0
Bpamenue passuTHI
T ataKTHKE 4 | FccnenoBanmii
. | TamaxTukm.
npobieMa «CKPBITOH Obvschenue
MAacChD» HOBO2O
Mamepuana,
paboma ¢ KHU2OU.

29 |[Ipyrue 3Be3HBIC CUCTEMBI - TATAKTHKU CrimpaJibHEIE, Omnpenenenue 826, 14.04
SJUIANITHYECKUE U TUTNIOB  TajlakTuK.| ymp. 21 (2)
HETIPABHIILHBIC IToaroroBka
ranaktukn. Ux COOOIIeHUS 0
OTIUYUTEILHEIE Hauoboee
0COOEHHOCTH, MHTEPECHBIX
pa3mepsbl, Macca, HCCIIEI0BAHUIX
KOJIMYECTBO 3BE3]. TraJIaKTHK,

CBepxMaccuBHBIC KBa3apoOB U JIPYTUX
YEPHBIC JBIPHI B JAEKUX 00BEKTOB
sJipax rajakTHK.

KBazapsl u

paaroraJakTUKH.

B3aumopeiicTByromm

€ FaJIaKTHUKH.

CkoruieHus u

CBEPXCKOTUICHHS

rajlakTHK

30 | Kocmomorug nauaima XX B. OO6mias Teopus [IprumeHeHue 827, 21.04
OTHOCHUTEIILHOCTH. npuHnuna Jlomiepa mpakTHYecKue
CTaLII/IOHapHaS{ LT 06’b$ICHeHI/I${ 3aaHus
Bceenennas A. «KpacHOT'O
OiiHiureiiHa. BeiBogy  [CMELICHUD).

A. A. ®puamanao  ([loAroToBka
HECTAI[MOHAPHOCTH CcoOOIICHUS 0
BCelIeHHOi. eATeIbHOCTU

Xa00m1a u




«Kpacnoe Dpuamana.
CMEIICHUE» B JIokazaTeybCTBO
CIICKTpax rajlJakTukK u [CHPaBCIIMBOCTH
3akoH Xab66a. sakoHa XaOOma s
Pacmmpenue HaOJII01aTeIs,
Beenennoii [PACIIOJIOKEHHOTO B
NPOMCXOTUT 000N TaJlaKTHKE.
OJIHOPOJTHO H ObvsicHenue H0O8020
H30TPOTTHO mamepuana, paboma
C KHU2OU.
31 | OcHOBBI COBPEMEHHON KOCMOJIOTHH. I'umoteza I'. A. [ToaroroBka u 8§27, 28.04
Pa6ots I'.A. T'amoBa o npoucxoxaeHnu BeeneHHO. I'amoBa o ropstaem IIPE3CHTALNA MIPAaKTUYECKUE
Hadane BcemenHo#, COOOIIEHUS 0| 3amaHus
ee 000CHOBaHHE U JESITENLHOCTH
MO ITBEPXK/ICHUE. I"'amoBa "
PennkToBoe JlaypeaToB
usnydenue. Teopus HobGenesckoit
bonsmoro B3psIBa. IpeMuu 1o (pusuke
O6pazoBanue 32 paboTbl 1O
XUMHYCCKHUX KOCMOJIOTHH.
3JIEMEHTOB.
dopmMupoBaHHe
rajgakTUK U 3BE3].
Yckopenue
pacIIMpeHus
Bcenennoii. «Temnas
SHEPTUs» U
AHTUTATOTEHHE.
Kuzub u pazym Bo Beenennoit (3 u).
32 | Ypok - koHbepenuus «OnuHOKY 11 MbI BO BeenenHon?» [TpoGnema [ToaroroBka u 828 05.05
33 [[loBTOopenue. MexayHapoaHoe coTpyAaHUYEeCTBO Poccum CyLECTBOBaHUA MPE3CHTALNA [ToBTOPUTH 12.05
B OCBOCHUU U U3y4eHUH KoCMHUUYECKOTro MpOCTpaHCTBA. XKM3HU BHE 3EMII. coobuIeHus o OCHOBHBIE
YCHOBI/IH, COBPEMCHHOM OHSATHS,
HCO6XOI[I/IMLIC HJIA COCTOSHUHA 3aKOHBI Kypca
Pa3BUTHA KU3HU. HAayY4YHBIX aCTpOHOMHUU
34 |[Konmponwvnas pa6oma Ne3. IToucku xxu3Hu Ha HCCIIEIOBAHUN T10 19.05
TUTaHeTax npobieme




ConaeuHom
cucteMbl. CII0OKHBIC
OpraHuYecKue
COCIMHCHUS B
KOCMOCE.
CoBpemeHHbIE
BO3MOKHOCTH
paauoacTpOHOMUU U
KOCMOHABTHUKH IS
CBSI3M C IPYTHUMH
IUBHITH3AIASIMU.
IInaHeTHBIE CHCTEMBI
y IPYTHX 3BE3].
[IpuMeHATh 3HaHUA K
penieHuto 3a1a4
(BBIYUCITATEITBHBIX,
KaueCTBEHHBIX,
rpagu4ecKux) Ha
YpOBHE
OTIEPUPOBAHUS
CIIeTYIOIUMH
WHTEJUICKTYaIbHBIMHU
oTepaIUsIMHU:
MMOHHUMAaHUE,
MIPUMEHEHHE, aHaJIU3,
CHHTE3, OLICHKA,
0000111eHHE,
CHCTEMAaTHU3aLH

CYILECTBOBAHUS
BHE3E€MHOM JXKU3HU
BO BceenenHoii.
Yyactue B
JUCKYCCHUU TI0
3TOM mpobIieme
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