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[HOACHUTEJIBHA S 3AITMCKA

Pa6ouas nporpamma pazpaboraHa B COOTBETCTBUH ¢ TpeGoBaHusiMu DeepanibHOro rocy1apcTBEHHOTO
00pa3oBaTEeNBHOIO CTAHAPTa U OCHOBBIBASICH HA pabouyio nporpamMmy k YMK b. A. Boponnosa-BenbsimunoBa,
E. K. Crpayra : yuebno-meroaunueckoe nmocooue /E. K. Ctpayr. — M. : JIpoda, 2017. YueOHUK «ACTPOHOMHUS.
bazogsiit ypoBens. 11 kiace» aBtopoB  b. A. Boponuosa-Benbsmunosa, E. K. Ctpayra npoien skcnepTusy,
BKIItOUeH B DeniepalibHbIN NepedeHb U 00eceunBaeT 0CBOEHUE 00pa30BaTeNbHOM MPOrpaMMbI CPEAHEr0 00ILIEro
oOpa3oBaHMUs.

O01mas xapakTepucTuKa y4eOHOro npeamMera

ACTpOHOMUS B POCCHIICKOH IIIKOJIE BCETa paccMaTpuBaiach Kak Kypc, KOTOPBIN, 3aBepiias pu3uKo-
MaTeMaTH4ecKoe 00pa30BaHKE BHITYCKHUKOB CPEIHEH MIKOJIbI, 3HAKOMHUT UX C COBPEMEHHBIMU
MPEJCTaBICHUAMHU O CTPOCHUU M HBOJIOINH BeeneHHoit u cnocoO6cTByeT (hOpMUPOBAHHIO HAYYHOTO
MHUPOBO33peHHUs. B HacTosIIee BpeMs BaKHEHIIMMHU 3a/ladaMH aCTPOHOMUH SBIIIOTCS (POpMHUpOBaHUE
MPEJCTAaBICHUN O €AMHCTBE (PU3MUECKUX 3aKOHOB, ICHCTBYIONIMX HA 3eMye U B Oe3rpaHu4Hoi Beenennoit,
0 HEMPEPBHIBHO MPOUCXOALIEH BOJIIOIIUN HAIIEH IJIAHETHI, BCEX KOCMUYECKUX TEJl U UX CUCTEM, a TAK¥Ke
camoil Beenennou.

MecTo npeamera B yueOHOM IJIaHE

Nzyuenue kypca paccunrano Ha 34 yacos (1 gac B Henemnto). BaxkHyto poJib B OCBOGHUHU Kypca UTPAlOT
MIPOBOAMMBIE BO BHEYPOUHOE BpeMs cOOCTBeHHbIE HaOMoeH s yuanmxcs. Crnennduka rmiaHupoBaHus
STHX HAOIOJICHHUN OTIpeNeNsIeTcs IByMs 00CTOATENbCTBaMH. Bo-TIepBBIX, OHM (32 HCKITIOYEHHUEM
Habmonenuit CoJlHIa) TOJKHBI TPOBOAUTHCS B BEUEPHEE WIIH HOYHOE BpeMsi. BO-BTOpPBIX, 00BEKTHI,
IPUPO/Ia KOTOPBIX U3Yy4aeTCsl Ha TOM WJIM UHOM YPOKE, MOT'YT ObITh B 3TO BPEMS HEJOCTYIHbI IS
Habmoenuit. [Ipu mianupoBanuy HaOIIOEHUI TUX 0OBEKTOB, B 0COOCHHOCTH ILIaHET, HE0OXOTUMO
YYHUTBIBATh YCIOBUS UX BUIUMOCTH.

IIpumepHbIi NepeyeHb HAOIIOEHU I

Ha0aroaennst HeBOOpPYKEeHHBIM IJ1a30M

1. OcHOBHBIE CO3BE3/1Ms1 M HauboIee IPKHUe 3BE3/1bl OCEHHET0, 3MMHET0 U BeceHHero HeOa. M3MeHneHue
UX TIOJIOKEHUSI C TCUEHUEM BPEMEHH.

2. Isuwxxenue JIyHbl 1 cMeHa ee (a3.

Hao0Juronenus B Tesieckon

1. Penbed JlyHsl. 7. JIBOMHBIE 3BE3BL.

2. ®a3wr Benepsl. 8. 3Be3nubie ckorieHus (Ilnespr,
3. Mapc. I'manern).

4.¥OnuTep U ero CyTHUKHU. 9. bonbuias TyManHocTh OpHOHA.
5. CarypH, €ro KoJbla U CIIyTHUKH. 10. TymanHOCTE AHAPOMEIBI.

6. ConHeuHBbI€ MITHA (HA DKpaHe).

Pe3ysbTaThl 0CBOCHMS Kypca

JINYHOCTHBIMH pe3yJibTaTaMH OCBOCHHS Kypca aCTPOHOMHUH B CpPeTHEH (TIOJTHOM) IIKOJIE SIBIISIOTCS:

¢ (QopMupOBaHUE YMEHHUS YIPABIATH CBOCH MMO3HABATEIBHOM J1€ATENTbHOCTHIO, OTBETCTBEHHOE
OTHOIIICHHE K YYEHHIO, TOTOBHOCTB M CITIOCOOHOCTB K CAMOPA3BUTHUIO M CaMO0OOPa30BaHUIO, a TAKKE
OCO3HAaHHOMY TIOCTPOCHHUIO WHANBUAYAILHOW 00pa30BaTENbHON AEITETHPHOCTA HAa OCHOBE YCTONYHBEIX
MO3HABATEIbHBIX HHTEPECOB;

¢ (popmupoBaHUE MO3HABATEIHHON H MHPOPMAIIMOHHON KYJIBTYPBI, B TOM YHCIIC HABHIKOB
CaMOCTOSITEITLHON Pa0OThI C KHUTAMH W TEXHUYECKUMH CPEJICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e (QopmupoBaHue yOEKIEHHOCTH B BOZMOKHOCTH ITO3HAHHSI 3aKOHOB MPHUPOJIBI U MX UCIIOIb30BAHUS
Ha 0J1aro pa3BUTHS YEJIOBEYECKON [IMBUIN3AINH;

¢ (QopMHpOBaHUE YMEHHUS HAXOAUTh aJIEKBATHBIE CITOCOOBI TOBEICHUS, B3aHMO/ICHCTBHS U
COTPYZIHUYECTBA B MpOIIecce YueOHOH 1 BHEYUEOHOM AeITETBbHOCTH, TIPOSIBIISITh YBAKUTEIEHOE OTHOIIICHHUE
K MHEHMIO OMIOHEHTA B X0JI€ 00CYKICHHS CHOPHBIX MPOOJIEM HAYKH.

MeTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MTPOTPAMMBI ITPEIIOJIAraroT:

® HaxOJUTh NPOOIEMy HCCIIEIOBaHUS, CTABUTh BOIIPOCHI, BHIABUIaTh TUIIOTE3Y, PEAIaraTh
aJIbTepHATHBHBIE CITOCOOBI pelIeHus MPOOJIEMBl U BHIOMpATh U3 HUX Hanbomee 3¢ (HeKTUBHBIH,
KJIacCH(PHUIMPOBATH OOBEKTHI HCCIIEIOBAHUS, CTPYKTYPHPOBATh U3y4aeMblii MaTeprall, apryMEeHTHPOBATh
CBOIO MO3UIINIO, (POPMYITHPOBATH BBIBOBI M 3aKIIIOYCHHUS;

® aHATM3UPOBATH HAOIIOMACMBbIC SIBICHUS U OOBSCHATH IPHYNHBI NX BOSHUKHOBEHUS,



® Ha MPAKTUKE [10JIb30BATHCS OCHOBHBIMU JIOTHYECKUMU
® [pUeMaMH, METOJaMH HAOIIOICHNS, MOJCITUPOBAHUS, MBICIIEHHOT'O YKCIIEPUMEHTA,
IIPOTHO3UPOBAHMS;

® BBINOJHATH 103HABATENIbHBIE U IPAKTUYECKUE 3aJaHUSI, B TOM UUCIIE IPOEKTHBIE;

® M3BJIEKATh MHPOPMALIUIO U3 PA3IMYHBIX HCTOYHUKOB (BKJIIOYAsl CPEACTBA MacCOBOW MH(POPMALIUU
HMHTEPHET-PECYPChI) U KPUTHUECKU €€ OLIEHUBATD;

® TOTOBUTH COOOLICHMS U MPE3EHTALUHU C UCIIOJIb30BAHNEM MAaTEPUANIOB, IOJIyYeHHBIX U3 VIHTepHeTa
JAPYTUX UCTOYHUKOB.

IIpenmeTrHble pe3yJbTaThl U3yUEHHs] ACTPOHOMUU B CpeAHEN (IIOJIHOM) IKOJIE IPECTABIICHBI B
cojiep>kaHuu Kypca 1o remaMm. ObecneunTs TOCTHKEHUE INIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS OCHOBHOM
00pa3zoBaTeNbHON POTPAMMBI, CO3/1aTh OCHOBY ISl CAMOCTOSATEIBHOTO YCIIEITHOTO YCBOCHUS
00y4aroIMuMUCs HOBBIX 3HaHUH, yMEHUH, BUJIOB U CIIOCOOOB JESTEIbHOCTH JOJKEH CUCTEMHO-
JeSTEeIbHOCTHBIN MOX0A. B COOTBETCTBHH € 3TUM MOJXO0I0M UMEHHO aKTUBHOCTH 00YUarOIIUXCSI
IIPU3HAETCS] OCHOBOM JJOCTH)KEHUS pa3BUBAIOIINX Lieei 00pa30BaHUs — 3HAHUS HE NIEPEAatoTcs B TOTOBOM
BUJIE, a TOOBIBAIOTCS yYAITUMICS B IIPOIECcCe MTO3HABATENLHON AEATEIbHOCTH.

OnHuM U3 yTel NOBbILIEHUS] MOTUBALUHU U 3((EKTUBHOCTH YUeOHOM! eATeIbHOCTU B OCHOBHOM
IIKOJIE SBIISIETCS BKITIOYCHHE YUALUXCS B YYUEOHO-UCCIe008AMENbCKYI0 U NPOEKMHYI0 0esimelbHOCb,
KOTOpast UMEET CIIEAYIOIINE OCOOEHHOCTH:

1) nenu u 3aa4y STUX BUJOB JIEATEIBHOCTH YUAIIUXCS ONPENEISAIOTCSA KaK UX JINYHOCTHBIMU
MOTHBaMHU, TaK ¥ COLIMAIbHBIMU. DTO 03HAYAET, YTO TaKas ACATEIbHOCTb JOJKHA ObITh HAlpaBJIeHa HE
TOJIBKO Ha MOBBIIIEHHE KOMIETEHTHOCTH MOAPOCTKOB B MIPEAMETHOM 00JIaCTH ONPEEIEHHBIX Y4EOHbIX
JMCLUIUIMH, HE TOJBKO Ha pa3BUTHE UX CIOCOOHOCTEH, HO U Ha CO3/1aHue NMPOIYKTa, UMEIOLIETO
3HAYUMOCTD JUISl IPYTHX;

2) yueOHO-uCCIe10BaTENbCKAs M IPOEKTHASI JeSATEIbHOCTh 10JKHA ObITh OpraHW30BaHa TaKUM
00pa3om, 4TOOBI yJalrecs CMOTIIN pPeain30BaTh CBOHM MOTPEOHOCTH B OOIIEHUH CO 3HAYMMBIMH,
pedepeHTHBIMU IpYyIIIIaMH OJHOKJIACCHUKOB, yuuTenen u T. . CTpos pa3IMuHOro poAa OTHOILIEHHS B XOe
LI€JICHAIIPaBICHHOM, IOMCKOBOM, TBOPYECKOW U NMPOLYKTUBHOU JIE€ATEIBHOCTH, IIOJPOCTKH OBJIAIEBAOT
HOpPMaMHM B3aMMOOTHOIICHUH C pa3HBIMU JIIObMH, YMEHUSIMU NEPEXOAUTH OT OJJHOTO BU1a OOIIEHUS K
Ipyromy, IpuoOpeTaroT HaBbIKU UHINBUYaJIbHOW CAaMOCTOSATENbHON padOThl M COTPYAHUYECTBA B
KOJJIEKTHBE;

3) opranuzaius yueOHO-HCCIIEOBATEIHCKUX U MIPOEKTHBIX PAOOT MIKOJIBHUKOB 00€CIIeUYnBaET
COYeTaHHe Pa3InYHbIX BUJOB IO3HABATEILHOM JeATENbHOCTU. B 3THX BUAAX EATENTbHOCTH MOTYT OBITh
BOCTPE0OOBaHbI MPAKTUYECKHU JIFOObIE CTIOCOOHOCTH MOAPOCTKOB, PEAIM30BaHbl IMYHbBIE PUCTPACTUS K TOMY
WJIN UHOMY BUJY JE€STEIBHOCTH.

B pe3ynbrare yueOHO-HMCCIeA0BaTENbCKON U TPOEKTHOM 1€ATEIbHOCTH 66INYCKHUK ROJIYYUM
npeocmaeienue:.

e 0 QpuIOCO(PCKUX U METOJOJIOTUYECKUX OCHOBAHUSAX HAYUHOM JESATEIbHOCTH U HAYYHBIX METO/1aX,
MIPUMEHSIEMBIX B UCCJIEI0BATEIbCKON U TIPOEKTHON JESATENIbHOCTH;

® 0O TaKUX MOHATHUSX, KAK KOHYEeNnYus, HayyHas cunomesd, Memoo, IKCHePUMEeHN, HAOEHCHOCMb
2unomeswvl, MoOelb, Memoo coopa u Memoo aHaIu3a OAHHbIX;

® 0 TOM, YeM OTIMYAIOTCA UCCIIEIOBAaHUS B TYMAaHUTAPHBIX 00JIACTAX OT UCCIEA0BAHUN B €CTECTBEHHBIX
HayKax;

e 00 MCTOpUU HAYKH;

e 0 HOBEWIMX pa3paboTKax B 00JACTH HAYKU M TEXHOJIOTUH;

e 0 MpaBUJIax U 3aKOHAX, PETYIUPYIOLIUX OTHOUIEHHS B HAYYHO, H300peTaTebCcKoi 1
HCCIIEIOBATENbCKUX 00IACTAX AEATEIbHOCTH (MTATEHTHOE MPaBo, 3alliTa aBTOPCKOIO Mpasa U T. 11.);

® 0 JICATENbHOCTH OpraHU3aIHii, COOOLIECTB U

®  CTPYKTYp, 3aMHTEPECOBAHHBIX B PE3Yy/IbTATaX MCCIEAOBAHUN U MPEAOCTABIISAIONINX PECYPCHI IS
MIPOBE/ICHUS HCCIIEIOBAHUIN U peaTu3aliy MpoeKToB (POHIbI, FOCyIapCTBEHHBIE CTPYKTYPHI,
Kpay(haHIUHTOBbIE CTPYKTYPHI U T. I1.).

Buinycknuk cmooncem:

®  peuaTh 337a4M, HaXOASIIMECS Ha CThIKE HECKOJIBKUX YUE€OHBIX UCHUIUINH (MEXIIPEIMETHBIE 3a1a4N);

®  JCINOJI30BaTh OCHOBHOM JIFOPUTM UCCIIEI0BaHMS IPU PELICHUN CBOUX Y4e€OHO-TI03HABATEIbHBIX
3ajay;

®  JCIOJIb30BaTh OCHOBHBIEC IPUHIUITBI POSKTHOM AEATEIBHOCTH IPHU PEIICHUHN CBOMX y4eOHO-
MO03HABATENbHBIX 33/1a4 U 3aJja4, BO3HUKAIOIUX B KyJIbTYPHOH U COLIMANIBHON KU3HM;



®  WCIIOJIb30BATh AIEMEHTHI MATEMATHUYECKOTO MOICTUPOBAHUS TIPU PEIICHUH HCCIIEI0BATEIbCKUX
3a1ad;

®  HCIOJIb30BaTh 3JIEMEHTH MATEMATHYECKOTO aHAIM3a JIJIsl HHTEPIPETAlUN PE3YIbTAaTOB, MMOTYyYEHHBIX B
X0/ y4eOHO-HCCIIeI0BATENbCKOM PAaOOTHI.

C touku 3peHus GopMUPOBaHUST YHUBEPCAIBHBIX YUEOHBIX JECHCTBUN B X0JI€ OCBOCHUS ITPUHITUIIOB
y4e0HO-HCCIIeIOBATEIbCKON U MPOCKTHOU JCSITEILHOCTH 8bINYCKHUK HAYUUMCA'

e  (GopMynHpOBaTh HAYYHYIO THIIOTE3Y, CTABUTH 1I€JIb B paMKax UCCJICIOBAHMS U MPOSKTUPOBAHUS,
HCXO0JISl U3 KYJIBTYPHOU HOPMBI 1 cO00pasysch ¢ MpeACTaBICHUSIMHU 00 001IeM OJare;

®  BOCCTAHABJIMBATh KOHTEKCTHI U ITyTH PA3BUTHUS TOTO WM MHOTO BUIA HAYYHOU JIEATEIBHOCTH,
OTIpEEIIsisi MECTO CBOETO MCCIIEOBAHMS WIIH MPOEKTA B O0IIEM KYJIbTYPHOM IPOCTPAHCTBE;

®  OTCIEXKHUBATh U IPUHUMATh BO BHUMAHHUE TPEH/IbI U TCHICHIIUU PA3BUTHS PA3IMYHBIX BUIOB
NESATETLHOCTH, B TOM YUCJIC HAYYHBIX, YYUTHIBATh UX MPU ITOCTAHOBKE COOCTBEHHBIX LIETIEH;

®  OIICHWBATH PECYPCHI, B TOM YHCIIC M HEMaTepHAIIbHBIC, TAKUE KaK BpeMs, HEOOXOUMBIC IS
JOCTIDKCHHS IIOCTABJICHHOM IICIIH;

®  HAXOJUTh PA3TMYHBIC UCTOUHUKH MATEPHAIbHBIX K HEMATEPUATbHBIX PECYPCOB, IIPEIOCTABIISIOIINX
CpelcTBa JIJIs IPOBEICHMS MCCIICIOBAHUN U PeaIM3aIlii TPOCKTOB B PA3IMUHBIX 00IACTSIX AEATEIbHOCTH
YEJI0BEKa;

e BCTyNaTh B KOMMYHHKAIUIO C AEPKATEISAMU Pa3INYHBIX TUIIOB PECYPCOB, TOYHO U OOBEKTUBHO
MIPE3EHTYS CBOM MPOEKT UM BO3MOXKHBIE PE3YJIbTaThl UCCIEIOBAHMUS, C IIENbI0 O0eCcTIeueHUs! IPOAYKTUBHOTO
B3aMMOBBITOHOTO COTPYIHUYECTBA,

®  CaMOCTOSITEJIbHO M COBMECTHO C APYTMMHU aBTOpaMU pa3padaThiBaTh CHCTEMY MapaMeTpOB U
KPUTEPHUEB OICHKH YPPEKTUBHOCTH U MIPOAYKTUBHOCTH PEaTH3aIliH MPOCKTA W UCCICAOBAHUS HA KAXKIOM
JTane peajr3alyuy 1 10 3aBEPIICHUH PaOOTHI;

®  aJICKBAaTHO OICHUBAThH PUCKH PEATU3AINU MTPOSKTA U TIPOBEACHUS UCCIICIOBAHUS U IIPETYCMaTPUBATh
ITyTH MUHUMU3AINN YTHX PUCKOB;

®  QJICKBATHO OIICHWBATH MOCIIEJCTBUS PEATM3allUA CBOETO MPOEKTa (M3MEHEHUS, KOTOPHIE OH MOBJICYET
B )KU3HU JAPYTUX JIOJEH, COOOIIECTB);

®  aJICKBAaTHO OICHUBATH JIAJIbHEHIIIee Pa3BUTHE CBOETO IPOSKTA WIIH UCCIICIOBAHMS, BHJICTh BO3MOXKHBIC
BapUaHTHl IPUMEHEHUS PE3yJIbTaTOB.

COEPXAHUE

11 xnacc (34 4, 1 4 B HeneNI0)

Yro usyuaer actrpoHomusi. Hab.nronenuss — ocHoBa actpoHomuu (2 )

AcTpoHOMUS, €€ CBsI3b ¢ ApyrumMu Haykamu. CTpyKkTypa u MacitaOsl Beenennoit. Oco6enHocTu
aCTPOHOMHUYECKUX METO-/I0B HCClie0BaHus. TenecKomnsl U paanoTenecKonsl. BceBosHOBas acTpOHOMHS.

IIpenmeTHbIe pe3yJabTaTbl OCBOCHMS TEMBI II03BOJISIOT:

— BOCITPOM3BOJIUTh CBE/ICHHUS 110 UCTOPUHN PA3BUTHS ACTPOHOMUH, €€ CBA3SIX C (PU3UKON U
MaTE€MaTUKOM;

— HCII0JIb30BAaTh MOJIYYCHHbIE paHee 3HAHUS JJIs1 O0BSICHEHUS YCTPOINCTBA U MPUHIUIA paObOThI
TEJIECKOTIA.

IIpakTHYeckne OCHOBBI aCTPOHOMUM (5 )

3Be3/1bl U CO3Be3AMs. 3BE3/IHBIE KapThl, IMTOOYCHI U aTiackl. Bunumoe ABrkeHHE 3BE3/1 Ha pa3IMYHbIX
reorpauIeCcKux

muporax. Kynemunainus csetui. Bugumoe roguunoe aeukenrne ConHua. DKIUNTUKA. J(BHkeHUe 1
¢a3zsl Jlynsl. 3atmenus Connua u JIynsl. Bpems u kanenaaps.

IIpenmeTHble pe3yJabTaThl U3yUEHHS TaHHOM TEMBI TO3BOJISIOT:

— BOCITPOM3BOJIUTH OIpe/IeJIeHHs] TEPMUHOB U MOHITHI (CO3BE3UE, BHICOTA U KyJIbMUHAIUS 3BE3/1 U
ConHua, SKIMITHKA, MECTHOE, TIOSICHOE, JIETHEE U 3UMHEE BPEMS);

— OOBSICHATH HEOOXOIMMOCTDh BBEJIEHUSI BUCOKOCHBIX JIET U HOBOT'O KaJIEHAPHOTO CTUJIS;

— 00BSACHATH HaOJII0JaeMble HEBOOPYKEHHBIM TJ1a30M JIBHKEHHS 3Be3/1 M COJHIIA HA pa3IMYHbIX
reorpadMYECKUX MUPOTaX, ABMKeHHUE U (Pa3bl JIyHsl, npuunasl 3aTMeHui JIyasl u ConHila;

— MPUMEHSTH 3BE3AHYIO KapTy JJIsl TIOMCKa Ha HeOe OIpeIeIeHHBIX CO3BE3 M 1 3BE3 .

Ctpoenue CostHeuHOM cucTteMbl (7 1)



Pa3Butne npencrasineHuii o ctpoeHuu Mupa. ['eonentpuueckas cuctema Mupa. CTaHOBIEHUE
TeITUOIEHTPUYECKOMN

cucreMbl Mupa. KoHpurypanum niaHer ¥ ycnoBus UX BUAUMOCTH. CUHOIUYECKUN U CUACPHUUCCKUI
(3Be3aHBIN) Ieproabl oOparieHus TianeT. 3akoHbl Kennepa. Onpeenenne pacCTOSHUN U pa3MEpPOB TEI B
Conneunoii cucteme. ['opu30HTaNBHBIN Tapaliiakc. [[BuxkeHre HeOSCHBIX TeJ MOJ IeHCTBUEM CHIT
TaroteHus. OnpezaeneHne Maccel HeOECHBIX Tel. J{BUKEHHE UCKYCCTBEHHBIX CITyTHUKOB 3eMIIU U
KOCMHUYECKHUX anmnaparoB B COJIHEUHON CUCTEME.

IIpeamerHbie pe3yJIbTaThbl OCBOCHMSI JTaHHOW TEMBI TO3BOJISIIOT:

— BOCIIPOU3BOJIUTh UICTOPUUECKUE CBEACHUSI O CTAHOBJICHUM U PA3BUTUHU T'€JIUOLIEHTPUUECKON CUCTEMBI
MUDa;

— BOCTIPOM3BOJHUTD OTPENIEICHUSI TEPMUHOB M MOHATUH (KOH(UTYpaIHs IJIAHET, CHHOIUYECKUHN 1
CHJIEpUUYECKHI NTepro/ibl 00palleHHs IUTAHET, FTOPU30HTANIbHBIN NapalljIakc, YIIIOBbIE pa3Mepbl O0bEKTA,
ACTPOHOMUYECKAs €IMHULIA);

— BBIYMCIIATH PACCTOSIHUE [0 IIAHET 110 TOPU30HTAIIBHOMY TapallJIakCy, a UX pa3Mepsl 110 YIII0BbIM
pasMepaM U pacCTOSIHUIO;

— (hopmynupoBath 3akoHbl Keruiepa, onpenenars Macchl JIaHET HA OCHOBE TPETHEro (YTOYHEHHOTO)
3akoHa Kerepa;

— ONMCHIBaTh 0COOEHHOCTH IBMKEHUs Tea COTHEYHOM CUCTEMBI MO JeHCTBUEM CUJI TATOTEHHSI 10
opOuTam ¢ pa3TUIHBIM YKCIEHTPUCUTETOM;

— OOBSACHATH NPUYMHBI BO3HUKHOBEHHUS IPUIMBOB Ha 3eMJjle U BO3MYLICHUN B IBUKEHUU Tell
CoJIHEeYHOM CHCTEMEI;

— XapaKTepu30BaTh OCOOCHHOCTH JIBUKEHUS U MaHEBPOB KOCMUYECKHX allapaToB JUIsl HCCIIEA0BAaHUS
ten CoHeuHON

CUCTEMBI.

IIpupona tea CosiHeuHoli cuctemsbl (8 1)

ConHeuHas cucTeMa Kak KOMIUIEKC Tell, UMEIOLX o01iee npoucxoxaeHue. 3emns u Jlyna — nBoitHast
manera. HMc-

cienoBanus JIyHsl kocMuueckumu anmnaparamu. [Tmnotupyemsie noners! Ha Jlyny. Ilnanersl 3emuol
rpynusl. [Ipupona

Mepkypus, Benepsl u Mapca. [InaHeTsI-ruranTsl, UX CIIyTHUKHU U Kosiblia. Maiibeie Tena CoaHedHOR
CHUCTEMBI: aCTEPOU/Ibl, IIJIAHEThI-KapJIUKHU, KOMEThI, METEOPOUIbl. MeTeopbl, 00JINIbI U METEOPUTHI.

IIpenmerHbie pe3yJabTaThbl U3yYEHHE TEMBI T03BOJISIOT:

— QopmynrpoBaTh 1 0OOCHOBBIBATH OCHOBHBIE MOJO0XKEHHUSI COBPEMEHHON TMIOTE3bI O (POPMUPOBAHUU
Bcex Tes1 COTHeUHOM CHCTEMBI U3 €IMHOTO ra30IblIeBOro 001aKa;

— omnpenenaTh U paznuuaTth nouatus (CosHevHas cuctema, IIaHeTa, €€ CIYTHUKHY, TUIaHEThl 3¢MHOU
IpYINIbI, INIAHETHI-TUTAHTBI, KOJIbLIA IUIAHET, MAJIbIE TEJA, ACTEPOUIBbI, INIAHETHI-KAPJIMKU, KOMETHI,
METEOPOUIbI, METEOPHI, OOJTUIBI, METEOPUTHI);

— onMchIBaTh NpUpoay JIyHbI U OOBICHATh NPUYHHBI €€ OTJINYHS OT 3eMJIH;

— MEepPEUUCIIATh CYIIECTBEHHbIE PAa3INYMsI PUPOABI ABYX TPYIII IJIAHET U OOBSICHATH MPUUYMHBI UX
BO3HUKHOBEHUS;

— MpOBOJUTHL cpaBHEeHUE Mepkypusi, Benepsl u Mapca ¢ 3emieil no penbedy MoBEpXHOCTU U COCTABY
aTMocdep, YKa3bIBaTh CJIE/bl IBOJTIOIMOHHBIX M3MEHEHUI PUPOIbI 3TUX IUIAHET;

— OOBSICHIATh MEXaHU3M MapHUKOBOT0 3 deKTa U ero 3HaueHue A GOPMUPOBAHUS U COXPAHEHUS
YHUKQJIBHOM IPUPOJBI 3EMIIN;

— ONKUCHIBATh XapaKTepHble 0COOCHHOCTH MPUPOABI TUIAHET-TUTAHTOB, UX CITYTHUKOB U KOJIELL;

— XapakTepu3oBaTh MPUPOy MabIX TeJd COTHEYHON CUCTEMBI M OOBACHATH MPUUMHBI UX
3HAYUTENIbHBIX Pa3Inyuii;

— ONMCHIBATH SBJICHUS MeTeopa U 00IH 1A, OOBACHATH MPOLECCHI, KOTOPBIE MPOUCXOAST IPU ABHKEHUN
TeJ, BIETAIOMIMX B aTMOc(hepy MIaHEeThl ¢ KOCMUYECKOH CKOPOCTHIO;

— ONMCBIBATH MOCJIEACTBUS MaJ€HUS HAa 3€MIII0 KPYITHBIX METEOPUTOB;

— OOBSICHSTH CYIIHOCTh aCTEPOUIHO-KOMETHON OMMACHOCTH,BO3MOXHOCTHU U CIIOCOOBI €
IIPEIOTBPALLEHUS.

CouaHie u 3Be31blI (6 9)

Wznydenne u temneparypa Connna. Coctas u crpoenue Comnnua. Microunuk ero sHepruu. AtMocdepa
Counuia. CoHeuHast akTUBHOCTD U €€ BJIMSHUE Ha 3eMITIO. 3Be31bI — HaJIEKUE coJHIA. I o quyHbIi
IapajuIaKC U paccTOsHUSA A0 3Be31. CBETUMOCTb, CIIEKTP, LIBET U TEMIIEPATYPA PA3IUUYHBIX KIACCOB 3BE3].



Jlnarpamma «CIeKTp—CBETUMOCTBY». Macchl U pazMepsl 3Be31. Monenu 38e31. [lepeMennsie u
HecTanuoHapHbie 3Be3/1bl. Lledennpr — masku BeeneHHoi. DBOIONMS 3BE3]] pa3IMIHON MACCHI.

IIpeameTHbIe pe3yabTaThl OCBOCHUS TEMBbI [T03BOJISIIOT:

— ONpEeNeNATh U pa3inyaTh MOHATHSA (3B€3/1a, MOJIENb 3BE€3/Ibl, CBETUMOCTD, TAPCEK, CBETOBOM I'0f);

— XapakTepu3oBaTh (PU3HUECKOE COCTOsIHME BemecTBa COHITA U 3BE3]] M HICTOYHUKH UX SHEPTUU;

— ONUCHIBAaTh BHyTpeHHee cTpoeHre CoHIIa U CrIocoObl Iepeaun YHEPrUH U3 LIEHTpa K MOBEPXHOCTH;

— OOBSACHATH MEXaHU3M BO3ZHUKHOBEHUs Ha COJIHIIE TPAHYJISIUU U TISATEH;

— ONUCHIBATh HA0JII01aeMbI€ MTPOSBIICHUSI COTHEYHON aKTUBHOCTH U UX BIUSHUE HA 3EMIIIO;

— BBIYUCIISATHh PACCTOSIHUE 10 3BE3]I 10 TOJAUYHOMY apajjiakcy;

— Ha3bIBaTh OCHOBHBIE OTJIMYUTENIbHBIE OCOOEHHOCTH 3BE3]] PAa3IMYHbIX [TOCIEA0BATEIHLHOCTEH Ha
JIMarpaMMe «CIIEKTpP - CBETUMOCTBY;

— CpaBHUBATh MOJIEJIM PA3JIMYHBIX TUIIOB 3BE3]1 ¢ MOJIebi0 CONHIIA;

— OOBSACHSATH MPUYUHBI U3MEHEHUSI CBETUMOCTH IIEPEMEHHBIX 3BE3]I;

— ONMCBIBATh MEXaHMU3M Belblek HoBbiX 1 CBEpXHOBBIX;

— OLICHHMBATh BPEMS CYLIECTBOBAHUS 3B€3/] B 3aBUCUMOCTH OT UX MAaCCHhI;

— ONUCHIBATH ATaNbl GOPMUPOBAHUS U HBOJIIOLIMU 3BE3IbL;

— XapakTepu30BaTh (PU3HUECKUE OCOOCHHOCTH 0ObEKTOB, BOZHUKAIOIINX Ha KOHEYHOH CTaTUU
ABOJIIOLIMHU 3BE3/]: OETBIX KapJIUKOB, HEUTPOHHBIX 3BE3/] M YUEPHBIX JBIP.

Crtpoenue u 3Boous Beenennoii (4 4)

Hama I'anaktuka. Ee pasmepsl u ctpykrypa. [[Ba Tuna Hacenenus ['anaktuku. Mex3Be3iHas cpena: ra3
u nbplIb. CrupanbHble pykasa. Anpo [Nanaktuku. O6mnactu 3Be31000pa3zoBanus. Bpamenue "anaktuxu.
[IpoGnema «ckpbITOl» Macchl. PaznooOpasue mupa ranaktuk. KBazapbl. CKOMIEHUS U CBEPXCKOTLICHUS
raiakTuk. OCHOBBI COBpeMeHHOM KocMmotioruu.«KpacHoe cmenienne» u 3akoH Xao6mna. HecrarmonapHnas
Bcenennas A. A. ®puamana. bonbiioi B3pbeIB. PenukToBoe nsiyuenue. Y CKOpeHue paciiupeHms
Bcenennoii. «TeMHast S3HEprus» U aHTUTATOTEHUE.

IIpeameTHbIe pe3yJbTAaThl U3YUEHUS TEMBI I03BOJIAIOT:

— OOBSCHATH CMBICT MOHATHH (KocMmodorusi, Becenennas, monens Beenennoit, bonbiioi B3pbIB,
PEIUKTOBOE U3IYYCHHE);

— XapaKTepu30BaTh OCHOBHBIE TTapaMeTphl [ anakTuku (pa3Mepsl, COCTaB, CTPYKTYpa U KUHEMATHKA);

— OMNpEeNEeNITh PACCTOSIHUE 10 3BE3/IHBIX CKOIUICHU U TaJaKTUK Mo 1edenaM Ha OCHOBE 3aBHCUMOCTH
«MEPUOJ] — CBETHUMOCTHY;

— pacrno3HaBaTh TUIIbI TATAKTHK (CIIMpaTbHbIE, SJUIUIITHYECKUE, HETIPABUIILHEIE);

— CcpaBHUBATh BbIBOJBI A. DliHIITeHAa U A. A. @puamMaHa OTHOCUTEIBLHO MOoie Beenennoii;

— 000CHOBBIBATH CIIPABEATUBOCTh MoAenu Opuamana pe3yabTaTaMi HaOTIOACHUNH «KPaCHOTO
CMEILICHUS» B CIIEKTPaX TAIAKTHK;

— ¢opmynupoBaTh 3akoH Xab0:7a;

— OMPENENSITh PACCTOSIHUE JI0 TaJTaKTUK Ha OCHOBE 3aK0Ha Xa0071a; o cBeTUMOCTH CBEPXHOBBIX;

— OIIEHUBATh BO3pacT BceeneHHol Ha OCHOBE MOCTOSIHHOM Xa00ua;

— MHTEPIPETUPOBATH OOHAPYKEHHUE PEITUKTOBOTO U3JIYYEHUS KaK CBUJIETEIHCTBO B MOJIb3Y TUTIOTE3bI
I'opsiuent Beenennon;

— KJaccu(UIMPOBATh OCHOBHBIE MEPUOBI HBOTIOIMK BCcenmeHHol ¢ MOMEHTa Havalia ee pacIiIupeHUst
— bosbioro B3peiBa;

— MHTEPIPETUPOBATH COBPEMEHHBIC JaHHBIE 00 YCKOPEHHUH paciupeHus BeenenHol kak pe3ynprara
JICUCTBUS AaHTUTATOTEHUS «TEMHOM YHEPTUM» — BUJIA MATEPUU, IPUPOJIA KOTOPOH €I11€ HEM3BECTHA.

7Ku3ub u pazym Bo Beesennoii (2 1)

[TpoGema cyiecTBOBaHUS KU3HH BHE 3eMITU. Y CIIOBUS, HEOOXOAUMBIE JIJIS pa3BUTHsI KU3HU. [loncku
*u3HH Ha anetax ConmHeuHol cucteMbl. ClOXKHBIE OpraHMYecKue CoeTuHEeHHs B KocMoce. CoBpeMeHHbIE
BO3MOKHOCTH KOCMOHABTUKH U PaInOACTPOHOMUU AJI CBSI3U C APYTMMU LUBUIM3alUsAMU. [1naneTHbie
CHUCTEMBI Y APYTUX 3B€3/1. UeI0BEUECTBO 3asBIIIET O CBOEM CYIIECTBOBAHUU.

IIpeamerHbie pe3yabTaThbl O3BOJISIOT:

CHUCTEMATU3UPOBATh 3HAHUS O METOJIaX MCCIICIOBAHUS K CO BPEMEHHOM COCTOSIHUH MPOOIIEMBI
CYILIECTBOBAHUS )KU3HU BO BceneHHOM.



Crnoco0bI NPOBEPKHU A0CTHKEHHUSA Pe3yIbTATOB 00y4eHus!

ITpu n3yueHnu Kypca oCyliecTBIsAETCS KOMIUIEKCHBIH KOHTPOJIb 3HAHUN M YMEHUHN yJaluxcs,
BKJTIOYAOIIUI TEKYIIMI KOHTPOJIb B IPOIIECcCe U3YUCHUsI MaTepraia, pyoe:KHbIH KOHTPOJIb B KOHIIE
M3y4YEHHs 3aBEPIIEHHOr0 Kpyra BOIPOCOB M UTOTOBBIN KOHTPOJIb B KOHIIE U3yueHUs Kypca. [Ipennonaraercs
coYeTaHue Pa3InYHbIX (HOPM MPOBEPKU 3HAHHI U YMEHUI: yCTHAs MPOBEPKA, TECTUPOBAHUE, TMCHMEHHAS
npoBepka. Kpome Toro, yunThiBaeTCs yuacTHe ydalluxcsl B JUCKYCCHUSX MPU 00CYKICHUU BbIOJIHEHHBIX
3aJJaHUi, OLICHUBAIOTCS peepaThl YUAIIUXCS U PE3YJIbTAThl IPOSKTHOU IS TETHHOCTH.

JlocTHKeHHEe NPEMETHBIX pe3yJbTaToB 00Y4EeHUsI KOHTPOJIUPYETCS B OCHOBHOM B IIPOLiECCe YCTHOM
MIPOBEPKH 3HAHUI, IPU BHINOJIHEHUH MUCHbMEHHBIX IIPOBEPOYHBIX U KOHTPOJIBHBIX pa0doT, TECTOB, IIPU
IIPOBE/IEHUH Ha00AeHUH. IToroBas npoBepka J1OCTUKEHUS IPEAMETHBIX PE3yJIbTaTOB MOXKET ObITh
OpraHU30BaHa B BU/I€ KOMILJICKCHON KOHTPOJIbHOM paboThl min 3a4eta. Ha 3ToM 3Tamne npoBepku ydamnmecs
3alIMIIAI0T pedepaTsl 0 U3yYEHHOH TeMe.

JlocTrkeHre MeTanpeIMETHBIX Pe3y/IbTaTOB KOHTPOJIUPYETCS B IIPOLIECCE BBITOJIHEHUS YUaIlIUMUCS
HabOmoaeHui. [Ipu 3TOM OTClIeKMBAETCS: YMEHHE yJallluXcs OCTaBUTh LeJIb HAaOII0JeHUs, T0A00paTh
npuOOPHI, COCTABUTH TUIAH BHITIOJTHEHUS HAOIIOAEHUS, IPEICTABUT PE3YJIbTAaThl paOOTHI, CIIENIATh BHIBOJIBL,
YMEHHUE I10JIb30BaThCsl U3MEPUTEIbHBIMU TPUOOpPaMHU, OLIEHUBATh IOTPELIHOCTh U3MEPEHHUS, 3aUChIBATh
pe3yJIbTaT U3MEPEHMSI C YUETOM MOTPEIIHOCTH, BUIETh BO3MOKHOCTH YMEHBIIEHUSI TOTPEIIHOCTEN
u3Mepenus. Kpome toro, meranpeaMeTHble pe3yinbTaThl KOHTPOIUPYIOTCS IPU HOATOTOBKE yUALTUMHCS
cooOmieHuni, pedepaToB, MPOEKTOB U UX Mpe3eHTanuu. OIeHnBaeTCs yMEHHE padoTaTh ¢ HHPOpMaLUe,
IPEJCTaBICHHOH B pa3Hoi ¢opme, ymenue B o0iactu KT, ymMeHue ycTaHOBUTH MEXIIPEIMETHbBIE CBS3H
aCTPOHOMUU C IPYrUMHU npeameramu (pu3nka, OMosIorus, XuMHUs, UCTOPHS U Ip.).

JInuHOCTHBIE pe3yabTaThl 00YUYEHUs yUaluXcsl He MoJyIekKaT KOJIMYECTBEHHOM OLIEHKE, OJJHAKO JaeTCsl
Ka4yeCTBEHHAsI OIICHKA JESTEILHOCTH U TIOBEACHHUS YUaIUXCsl, KOTOPasi MOXKET OBITh 3aKCHpPOBaHA B
HOpTQOINO yHaIerocs.

Bo3moxkHa pa3Has METOMKA BBICTABJICHUS yYaAIIUMCSI UTOTOBBIX OIIEHOK ITPU KOHTPOJIE YCBOCHUS
MaTepHala OnpeaeIeHHON TeMbl. ITO MOXKET OBbITh TPAJAULIMOHHAS CUCTEMAa OLIEHUBAHUS, MOXKET OBbITh
HCII0JIb30BaHa PEUTHUHIOBAs CUCTEMA, TPU KOTOPOM OTJENBbHO BBICTABIISAIOTCS OAllIbl 32 OTBETHI HAa YPOKE, 3a
BBINOJIHEHUE 3aJIJaHUH U MTPe/ICTaBlIEHUE UX, 32 MUCbMEHHbIE KOHTPOJIbHBIE paboThl, 3a pedeparsl U
MIPOEKTBHI, 3aTEM 3TH 0aJUIbl CYMMUPYIOTCS ¥ IEPEBOASATCS B MATHOAIIIBHYIO IIKaly olieHOK. [Ipu 3Tom
KaX/10MY BUY JI€SITEIbHOCTH JIOJDKHO OBITh IPUITMCAHO OMPEAETICHHOE YHCII0 OaioB.

®opMbI OpraHu3anuu y4eOHoil 1esiTeIbHOCTH

VYuuTenb BEIOUpaeT He0OXOAUMYIO 00pa30BaTENbHYIO TPAEKTOPHIO, CIOCOOHYIO 00€CIIeUnTh
BU3YJIM3AIUIO TIPOXOXKACHUS TPACKTOPHH O0yUEHHSI ¢ KOHTPOJIBHBIMH TOYKAMH 3aJIaHUH Pa3InIHBIX
BUJIOB: HHPOPMALIMOHHBIX, TPAKTHYECKUX, KOHTPOJIbHBIX. DOPMBI OpraHu3ay yueOHoM qesITeIbHOCTH
OTIpeIeNIAI0TCSA BUaMH Y4eOHOM paboThl, crierupuKoi yaeOHOM rpyIbl, H3y4aeMbIM MaTepHalioM,
y4eOHBIMHU LeNIIMU. BO3MOXKHBI ClleyIolIe OpraHn3aluoHHble (OPMBI O0YUEHUS:

® KJIACCHO-YpOYHas (M3y4eHUE HOBOTO, PAKTUKYM, KOHTPOJIb, IONOJIHUTENIbHAs padoTa, YpOKHU-
3a4eThl, YPOKH — 3aIIUThl TBOPUECKUX 3aJjaHuil). B 1aHHOM cilydae NCHOIb3YIOTCS BCE TUIIBI OOBEKTOB.
[Tpu BBINOJIHEHUH TPOEKTHBIX 33JaHUN UCCIIEI0BaHHUE, OCYIIECTBICHUE MEKIIPEIMETHBIX CBSI3€H, MOUCK
MH(OPMAaLIUN OCYILIECTBISIOTCS YYaIUMHCS 1101 PYKOBOJCTBOM YUUTEJNS;

® MHIMBHUIYyaJbHAs U MHIUBUAYaTU3UpoBaHHas. [103BOJSAIOT peryaupoBaTh TEMIT IPOABHKEHUS B
00y4YeHHMH KaxJI0T0 IIKOJIbHHKA CO00pa3Ho ero cnocoOHocTsIM. [Ipu paboTe B KOMIBIOTEpPHOM Kjlacce 1o
3apaHee MoA00paHHBIM HH()OPMAITMOHHBIM, MPAKTHYECKUM W KOHTPOJIBHBIM 3aJIaHUSIM, COOPaHHBIM U3
COOTBETCTBYIOLINX 00BEKTOB, OPMUPYETCSI HHAMBHIyaIbHAs TPACKTOPHS YUaIErocs;

e rpymnmnoBas pabora. BozamoxkHa paboTa rpymnn ydammxcsi o HHANBUAYAIbHBIM 33JaHUSM.
[IpeasaputenbHO yautenb popMupyeTt 0J10KH 0OBEKTOB UK 00U OJIOK, HA OCHOBAaHUH JIEMOHCTpAIIUN
KOTOPOT'0 MMPOUCXOAMUT 00CYXJIeHHE B TpyIax oOuiel mpoodaemsl, 1100 MpU HATNYUKA KOMITbIOTEPHOTO
KJ1acca, 00CyXIeHUE MUHHU-3a]1a4, KOTOPBIE SIBJISIOTCS COCTABHOM YacThio 001Iel yaeOHOM 3a1a4u;

e BHEKJAcCHas paboTa, UccieIoBaTeNNbCcKas paboTa, KpyKKoBasi pabora;

® caMOCTOsITeIbHAsA paboTa yJaluxcs M0 U3y4eHHUI0 HOBOTO MaTepHaia, 0TpaboTke yueOHbIX HaBBIKOB
Y HAaBBIKOB IPAKTHUYECKOTO MPUMEHEHUS IPUOOPETEHHBIX 3HAHUI1, BBINOJIHEHNE NHANBUIYaIbHbIX 3aaHUN
TBOPYECKOT'0 XapakKTepa.



NudopmanuonHo-odpazoBarebHas cpela THHUH
st peanuzanuu Paboueii mporpaMmbl HCTIONB3YyeTCs y4eOHO-METOUUYECKUN KOMIUIEKT, BKITFOUAOLITHIA:

1. Boponnos-BenbsmunoB b. A., Ctpayt E. K. «Actponomus. 11 kimacc». YueOHUK ¢ 3JIEKTPOHHBIM
MIPHUIIOKECHUEM. — M. : JIpoda, 2017.

2. Meronnueckoe mocodue K yueOHuKy «AcrpoHomus. 11 kmace» aBtopoB b. A. Boponiona-
Benssimunoga, E. K. Ctpayra. — M. : [Ipoda, 2017.

3. Pab6ouas nporpamma k YMK b. A. Boponmnopa-BenssmunoBa, E. K. CtpayTa : yaeOHO-MeTOAMYECKOE
nocobue / E. K. Ctpayr. — M. : [Ipoda, 2017.



TEMATUYECKOE MNMNJIAHUPOBAHUE NO PA3AOEJNIAM JINHUX YYHEBHUKOB

JI:;')H Tema ypoxos Koppexuuonnas padora Bua gesiteqibHOCTH ydammxcs
ACTpoHOMHUS, €e 3HAYEHHUE U CBA3b € IPYTMMHU HayKaMu ( 2 yaca)
[Ipenmer AcTpoHOMUS, €€ CBSA3b C APYTMMH HayKaMH. ITouck nprMepoB, MOATBEPKIAIOLINX TPAKTHUYECKYIO
ACTPOHOMMUMU. Pa3BuTHe acTpoHOMHM OBLIIO BHI3BAHO MPAKTHUECKUMU HaIIPaBJIECHHOCTb ACTPOHOMUU
11 NOoTPeOHOCTSAMH YEJIOBEKa, HAaUWHAs C TITyOOKOH
JIPEBHOCTH. ACTPOHOMHUSI, MaTeMaTHKa U PU3UKa
pa3BUBAJIUCH B TECHOM CBS3U ApYT ¢ Apyrom. CTpyKTypa u
Macitadsl Beenennoit
Habmronenus — HazemHble 1 kocMuyeckue npubopsl U METOIbI [IpumeneHnue 3HaHUMN, TOTYYEHHBIX B Kypce (PU3UKH,
ojp | OCHOBA aCTPOHOMHH | HCCIIE/I0BAHNS ACTPOHOMUYECKHX 00BeKTOB. TenecKomnbl U | 171l ONMCAHUU YCTPONCTBA TENECKOMna. XapakTepuCTUKa
PaguOTENECKOIIBI. pEeUMYIIEeCTB HAOII0IEHUH, TPOBOIUMBIX U3 KOCMOCA
BceBosiHOBast actpoHOMUS
IIpakTu4yeckne 0CHOBBI aCTPOHOMHUM (5 4YacoB)
3Be3bl U 3Be3/1HAas BEJIMUMHA KaK XapaKTepUCTHKA [ToaroroBka npe3eHTanuu 006 UCTOPUN HA3BAHUU
co3Be3aus. HeOecHble | OCBEIIEHHOCTH, Co3gaBaeMoi 3Be340i. CoriracHo IIKajie CO3BE3/IUH U 3BE3I.
KOOP/AMHATBHI. 3BE3/IHBIX BEJIMUMH PA3HOCTh Ha 5 BEJIMYMH, PA3JIUYUE B [IpuMeHeHne 3HaHUH, IOJTYYEHHBIX B Kypce
13 3Be3HBIE KAPTHI. notokax cseta B 100 pa3. DxBaTopuanbHas cucrema reorpaduu, 0 COCTaBJIEHUU KapT B PA3JIMYHbIX IPOEKIINSX.
KOOpPJUHAT: NPSIMOE BOCXOXJAECHNUE U CKIIOHEHHUE. Pabota co 3Be3aHOI KapTOH Npu OpraHu3ay U
Hcnonb3oBanune 3B€31HOM KapThl JIs ONPEAECICHUS MPOBEACHUYU HAOIIIOICHUI
00BEKTOB, KOTOPbIE MOXHO HaOII0/1aTh B 3a/laHHBIN
MOMEHT BpEMEHU
Bunumoe BeicoTta nosroca Mupa HaJi TOPU30HTOM U €€ XapakTepuCTUKA OTIIMYUTENbHBIX 0COOEHHOCTEH
JBUKEHHE 3BE3]] HA 3aBUCHMOCTH OT reorpauyeckoi upoThl MecTa CYTOYHOTO JIBJKEHUS 3BE37] Ha MOJII0CAX, SKBATOPE U B
ojq | PASTMUHBIX HabmoaeHus. HeGecHblit MepuauaH. CpPEIHUX IIUPOTaxX 3eMJIU
reorpauyeckux Kynemunanus ceetmn. Onpenenenue
LIPOTAX. reorpagpuuecKoi MUPOTHI O U3MEPEHUIO BBICOTHI 3BE3]1 B
MOMEHT UX KyJIbMUHAIUU
Bunumoe OKJIMNTHUKA U 30JMaKalibHbIe co3Be31usl. Hakinon XapakTeprucTuka 0COOEHHOCTEH CYTOUHOTO IBUKEHUS
TOAMYHOE JIBIKEHHE | SKJIMNTHKH K HebecHoMy 3kBatopy. [lonoxenue Connua ConHua Ha MoJIr0Ccax, SKBaToOpe U B CPEJHUX LIMPOTAX
3/5 | ConHia. DKIMNTHKA. | HAa SKJIUITHKE B JHA PaBHOJICHCTBHUU M COJTHIICCTOSHHA. 3eMiin
N3meHeHne B TeUeHUE Toa MPOJOJIKUTEIIBHOCTH JHS U
HOYM Ha Pa3JIMYHbIX reorpauyeckux MmupoTax
JIBrxeHue n Jlyna — Onwmxkaiiniee k 3emie HebecHoe Telo, ee Nzyuenmne ocHoBHBIX (a3 JIynsl. Onrcanue nopsaka
4/6 ¢dazwr JIyHbL. €IMHCTBEHHBI €CTECTBEHHBIN cyTHUK. [lepron WX CMEHBI. AHaJIU3 MPUYKH, 0 KOTopbIiM JIyHa Bceraa

3armenust CoHia u
JlyHbI.

oOparnienus JIyHbI BOKpYyT

3eMJIi ¥ BOKPYT CBOEH OCH — CHJICPUYECKUI

oOparieHa K 3emiie 0JITHOi CTOPOHOM.
Onucanre B3aMMHOTO pacrosokeHus: 3eMiu, JIyHbl u




(3Be3aHbI) Mecsail. CHHOIUYECKHUN MECSIT — MEePUO.T
NOJTHOM cMeHBI (a3 JIyHbI. Y CI0BUS HACTYIUICHUS
COJTHEYHBIX U JIYHHBIX 3aTMeHHH. VX mepuoIn4HoCTb.
[TonHble, yacTHBIE U KOJbIIeOOpa3HbIe 3aTMeHus ConHIa.
[Tonubie u yactHele 3aTMenust JIynsl. [IpeaBeruncienue
OyIylmx 3aTMEHHUN

Comniia B MOMEHTHI 3aTMeHUH. OOBsICHEHNUE TPUYHH, 110
kotopbiM 3aTMeHus1 ConHua u JIyHbl HE MPOUCXOIAT
KaKIBIN MECSII

Bpewms u TouHoe Bpems 1 onpe/ieieHne reorpaduyecKoi [ToaroroBka u mpe3eHTaNKs COOOIICHUS 00 UCTOPUH
KaJICH1apb. noJrotsl. YacoBele nosca. MecTHOE U NOSICHOE, JIETHEE U | KaJIeHapsl.
5/7 3uMHee Bpems. Kanennaps — cucrema cyera JUIMTENbHBIX AHanu3 HeoOXOAUMOCTHU BBEACHUSI YaCOBBIX MOSCOB,
MIPOMEXKYTKOB BpeMeHH. cTopus kaneHnaapsi. BHUCOKOCHBIX JIET U HOBOT'O KaJ€HAAPHOIO CTUJIS
Bucokochsle roasl. CTapblil 1 HOBBIM CTHIIb
Crpoenue CorHeuHoii cuctembl (7 4acoB)
PazButne I'eonentpuueckas cucrema Mupa ApUCTOTEIIS - [ToaroroBka u mpe3eHTAHS COOOIICHHS O 3HAYCHUN
MpeACTaBICHUH O [Tronemes. Cuctema SnUIUKIOB U TUhHEepeHTOB IIst otkpbITuil Konepuuka u [Manunes nis popmupoBanus
1/8 | crpoeHuu mupa. 00BsSICHEHUS METIIC00Pa3HOTO IBHKCHHS TUIAHET. Hay4YHON KapTHUHBI MUpA.
Co3nanne KonepHUKOM reImoLeHTpUuYecKOr CUCTEMBI OO0bscHeHre NeTyIe00pa3HOTo IBMKEHUS TUIAHET C
mupa. Poxp ["anmuies B ctaHOBICHHH HOBOM CHCTEMBI MHpa | MCIIOJIb30BaHUEM STIHUIMKIIOB U auddepeHTon
Koundurypauuu Buytpennue u BHemHue mianetsl. Kondurypamuu Ornucanue yclioBUM BUAMMOCTH IIAHET, HAXOAALIUXCS
IIJIaHET. IUTAaHET: MPOTHBOCTOSIHUE U coeanHenue. [lepronnveckoe | B pa3nuuHbIX KOHGUTYypanusx. Pemenne 3agay Ha
2/9 | CuHonnveckuii M3MEHEHHE yCIOBHI BUIMMOCTH BHYTPEHHUX U BHEITHUX | BBIYUCIICHUE 3BE3AHBIX MEPHOI0B OOpaICHHS] BHYTPEHHHIX
IIEPUOI. maHeT. CBsi3b CHHOJUYECKOIO U CHAEPUIECKOTO Y BHEIIHUX IJIAHET
(3BE3JIHOTO) MEPHOIOB OOpAICHHS TIIIAHET
3aKOHbI Tpu 3akona Kemnnepa. Dnnunc. I3mMeHeHne cKopocTu Amnanus 3akoHoB Kenuepa, nx 3HaueHUs 1Sl pa3BUTHA
JBUKEHUS TJIAHET JBUKSHHUS TIAHET M0 DJUTMIITUYECKUM OpOUTaM. ¢bu3uky u actpoHomud. Perienre 3a/1a4 Ha BEIYKCIICHHE
3/10 Conneunoii cuctemsl. | OtkpbiTie KemiepoM 3aKOHOB ABM)KEHHUS TIIaHET — paccrosinuii ianet ot CoslHIIa Ha OCHOBE TPEThEro 3aKOHa
BA)KHBIY IIar Ha MyTH CTAHOBJICHUS MeXaHUKU. TpeTuit Kennepa
3aKOH — OCHOBA JUJIS1 BBIYMCIICHHUSI OTHOCUTENIBHBIX
paccrostHuM ia”et ot ConHia
Onpenenenue Pasmepsr u hpopma 3emnu. TpuanTysius. Pemenue 3aga4 Ha BEIYKMCIIEHUE PACCTOSTHUMN 1
4/11 paccToOsAHUM U l'opu3oHTaNbHBIN MapaIakc. YTIOBBIE U JIUHENHBIE pa3MepoB 00BEKTOB
pa3MepoB TEI B pa3mepsl e COTHEYHON CUCTEMBI
ConHeuyHOM cucTeme.
[IpakTrueckas [Tnan ConmHeuHoit cucteMsl B MaciiTade 1 cm k 30 [TocTpoenne ninana CoaHEYHON CHCTEMBI B IPUHATOM
5/12 pabota ¢ mIaHoM MJIH KM C YKa3aHHEM TOJIOKEHUs TIJIaHeT Ha opouTax MacHiTade ¢ yKa3aHHH €M MOJIOKEHUS TJIaHeT Ha opouTax.
ConHeyHol cuctemsl. | cornacHo AaHHBIM «l1Ik0JIbHOrO aCTPOHOMUYECKOTO Omnpenenenre BO3MOXKHOCTH UX HAOIOEHUS HA 3a/JaHHYIO
KaJIeHAaps» Ha TeKYIIH y4eOHBIN TO] JaTy
OTkpbITHE U [ToaTBEpK1eHNE CIIPABEIIMBOCTH 3aKOHA TATOTEHUS Pemrenne 3a1a4d Ha BEIYHMCIIEHNE MACCHI TUTAHET.
6/13 | IPUMEHEHHE 3aKOHA | JUIs Jlynsl u nanet. Bo3Myltiie HUSl B ABUKEHUU TeEI OObsicHeHHEe MeXaHW3Ma BOSHUKHOBEHHSI BOSMYIIICHHUIA U

BCEMHPHOTO
TATOTCHUA.

ConHeunoi cucteMbl. OTKpbITHE TUTaHETH HenTyH.
Omnpenenenne Macchl HEOECHBIX Tel. Macca U MIOTHOCTh

MIPUJIMBOB




3emiu. [IpunuBel U OTIUBBI

7114

JBuxenue
HCKYCCTBEHHBIX
CIIyTHUKOB U
KOCMHMYECKUX
anmnapatoB (KA).

Bpewms crapra KA u Tpaekropuu nosiera K IjiaHeTam
u apyrum tesnam CoHeYHOU cuCcTeMBI. BeinoHeHue
MaHEBPOB, HEOOXOAUMBIX JUIs TOCAKH Ha TIOBEPXHOCTh
IJIAHETHI WM BBIXOJIa HA OPOUTY BOKPYT HEe

[ToaroroBka u mpe3eHTanus coodmenus o KA,
uccienyomux npupoay tea CoaHeuHOM cuCTeMBbI

IIpupona TeJs conHe4Hoi cucrembl (8 yacoB)

Conneunas
CHUCTEMA KaK
KOMILIEKC TEI,

['unoresa o opmupoBannu Beex Ten ComHeuHON
CHCTEMBI B TIPOLIECCE JITUTEIFHON 3BOIIIOIMN XOJIOIHOTO
ra3onsuieBoro oonaka. OObsICHEHNE X MPUPOJIBI HA

AHaN13 OCHOBHBIX MOJ0XEHUN COBPEMEHHBIX
MPEJCTABICHUI O MPOUCXO0XKAECHUH Tesl COTHEUHOU
CUCTEMBI

115 HUMEIOIIUX 00111ee OCHOBE 3TOM TMIIOTE3BI
IIPOUCXOXKICHHUE.
3emus u Jlyna - Kparkue cBenenus o npupose 3emiu. Y clioBUs Ha Ha ocHoBe 3Hanuit u3 kypca reorpaduu cpaBHEHHE
JIBOMHAS TIJIAHETA. oBepxHOoCTH JIyHbI. J[Ba THIIA JIyHHON ITOBEPXHOCTH — npupoIbl 3emitn ¢ ipupo ot JIyael. OObsicHeHHE
Mops U MaTepuku. ['opbl, KpaTtepsl U Apyrue GopMsl OpUYUHBI OTCYTCTBUS Y JIyHBI aTMOcdepbl. Onucanue
penwseda. [Iporeccsl popmupoBanus moBepxHOCTH JIyHBI | OCHOBHBIX (DOPM JIYHHOH ITOBEPXHOCTH U HX
2/16 u ee penbeda. Pe3ynbTarsl HccneqOBaHUN, TPOBEACHHBIX | IPOUCXOXKICHUS.
aBTOMATUYECKUMHU anmnapaTaMi U aCTPOHABTaMHU. [ToaroroBka u mpe3eHTaLus cOOOIIEHUs 00
Buyrtpennee ctpoenue Jlynsl. XuMuueckuii coctas uccienoBaHusaxX JIyHbl, IPOBEIEHHBIX CPEICTBAMU
nyHHBIX TTopoA. OOHapykeHue Boibl Ha JIyHe. KOCMOHABTHKHU
IlepcniekTrBbl 0cBOeHUs JIyHBI
JIBe rpymisl AHanu3 OCHOBHBIX XapaKTEPUCTUK IUIAHET. AHanu3 TabJMYHBIX JaHHBIX, IPU3HAKOB CXO/CTBA U
3/17 | TW1AHET. Pa3nenenue nina”er o pazmMepam, Macce U CpeaHen pa3In4Mii u3yyaeMbIX 0OBEKTOB, KIacCU(UKAIUSL
II0THOCTHU. [1aneTsl 3eMHOM TPYIIIBI U MJIaHETHI- 00BEKTOB
ruraiTel. VX paznuuns
IIpupona nnaner CX0Z1cTBO BHYTPEHHETO CTPOEHUS U XUMUYECKOTO Ha ocHoBe 3HaHM pu3HYecKUX 3aKOHOB OOBSICHEHUE
3€MHOM IPYIIIBI cocTaBa IUIaHET 3eMHOM rpynisl. Penbed noBepxHOCTH. SIBJICHUI U MPOIIECCOB, POUCXOASIINX B aTMOC(epax
BynkanusMm u TekTOHMKA. METEOPUTHBIE KPAaTEPHI. wianeT. Onyrcanue U CpaBHEHUE IPUPOJIBI IIIAHET 36MHOM
Oco0eHHOoCTH TeMIepaTypHBIX yciaoBHil Ha Mepkypun, rpynnbl. OObsCHEHNE MPUYHMH CYILIECTBYIOIINX Pa3Inuni.
4/18 Benepe u Mapce. Otinuus cocraBa armocdepsl 3emian oT | [loAroroBka u mpe3eHTarus cooOIeHus 0 pe3yabTaTax
atmocdep Mapca u Berepsl. Ce30HHBIC N3MEHEHUS B WCCIEOBAaHUH TUTAHET 3€MHOM TPYIIITHI
aTMocdepe 1 Ha noBepxHocTH Mapca. CocTosiHuE BOABI
Ha Mapce B IpoIIJIOM U B HACTOSIIEE BPEMSI. DBOJIFOIIUS
npupoas! miaHeT. [loucku xu3au Ha Mapce
Ypok-auckycus OO6cyxieHne pa3InyHbIX acleKTOB MPOoOIeM, [ToaroroBka u mpe3eHTalus COOOIIEHUS MO 3TOM
5/19 «ITapHUKOBBII CBSI3aHHBIX C CYILECTBOBAHUEM MAPHUKOBOTO dpdexTa u | nmpobieme. YyacTue B JUCKYCCHH
3¢ deKT: nmonb3a UM | ero posiv B GOPMHUPOBAHUU U COXPAHEHUU YHUKAJIBbHOM
Bpea?» IPUPOABI 3EMIIN
[lnaneTs- XHUMHUYECKUH COCTAaB U BHYTPEHHEE CTPOEHUE TIAHET- Ha ocHoBe 3HaHMIf 3aKOHOB (PU3UKH ONTUCAHUE
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TUT'aHThBI, UX
CITYTHUKH U KOJIbLIA.

TUTaHTOB.

VicTouHuKM SHEpTruu B HeApax rianeT. O0mauHbIi
MMOKPOB U aTMocdepHas mupkyssinus. Paznoobpasue
IIPUPO/BI CIIYTHUKOB. CXOACTBO IPUPO/IbI CITyTHUKOB C
IJIaHeTaMU 3eMHOM rpynibl ¥ JIyHoit. Hamuuaue atmocdep
y KpynHeHmux cnyTHUKOB. CTPOEHHE U COCTaB KOJIell

IIPUPOABI TUIAHET-TUTaHTOB. [IoAroTOBKA M NIpe3eHTanus
COOOIIEHHUS O HOBBIX pe3y/bTaTax UCCIEIOBAaHUN TUIAaHET-
TUT'aHTOB, X CIIyTHUKOB U KOJIeL. AHAJIN3 ONPEACICHUS
MIOHATHUS «IUIAHETA)

Mauslie Tena
COJIHEUHOU CUCTEMEI

Acrepouipl Ii1aBHOTO nosca. Mx pazmeps! u
YUCIEHHOCTh. Manbie Tena nosca Koinepa. [lnyton u
JApyrue KapaukoBble mianeTsl. Komersl. X cTpoenue u

Omnucanye BHEIIHETO BUa aCTCPOUI0OB U KOMCT.
OOBsicHEHHE IIpOLECCOB, MMPOUCXOAAIINX B KOMETE, IIPU
HU3MCHCHUH €€ PACCTOSAHUA OT COJIHLIa.

7121 coctaB. OpouTsl komeT. OOIIass YUCICHHOCTh KOMET. [ToaroroBka u nmpe3eHTaIKs COOOIICHHS O Crocodax
Kometnoe o6iako OopTa. AcTepougHO-KOMETHAs 0OHapy>KEHHsI OMTACHBIX KOCMUYECKUX 00BEKTOB U
0OIacHOCTb. B03-MOKHOCTH M CIIOCOOEI ee IPEIOTBPAIIICHHS UX CTOJIKHOBEHHS ¢ 3emitei
MIPEIOTBPALICHUS
Merteopsl, Onunounbple MeTeopbl. CKOPOCTH BCTPEUH C 3eMIICH. Ha ocHoBe 3HaHMsI 3aKOHOB (DU3UKH OIUCAHUE U
0ommb1, MeTeopuThl. | HeGombimue Tena (MeTeoponibl). MeTeopHbIE TIOTOKH, NX | 00BsCHEHUE SBJICHUN MeTeopa u 6onmaa. [Toaroroska
8/22 cBs13b ¢ koMeTamu. KpymHble Tena. SIBinenue donumaa, COOOIIEHHUS O MaJCHUH HanOoJIee N3BECTHBIX METCOPUTOB

najseHue Mereopura. Kiaccuduxanus eTeopuros:
XKeJIe3Hble, KAMEHHBIE, JKEJI€30KaMEHHbIe

Counue u 3Be31b1 (6 4acoB)

CouHiie: ero
COCTaB M BHyTPEHHEE
CTPOEHHE.

Hcrounuk sHeprun CosHIa 1 3Be311 —
TepMOsiIepHbIe peakiun. [lepeHoc sHepriu BHYTpH
Connna. Ctpoenue ero armocdepsl. ['panymnsius.

Ha ocHoBe 3HaHu# pU3NYECKUX 3aKOHOB OMHUCAHUE U
00BsICHEHHE SIBJICHUN U MPOIIECCOB, HAOIIOJaeMbIX HA
Connue. Onucanue npoieccoB, MPOUCXOIAIIUX MTPU

123 Conneuynas kopoHa. OOHapyKeHHE TOTOKA COTHEYHBIX TEPMOSJICPHBIX PEAKIUAX MPOTOH-TIPOTOHHOTO LIMKJIA
HEUTpUHO. 3HaU€HHE ITOr0 OTKPBITHS ISl GU3UKU U
acTpopU3UKH
Conneunas IIposiBIeHNs COTHEUHON AKTUBHOCTHU: COJIHEYHBIE Ha ocHoBe 3HaHu 0 m1a3sme, MOIY4YEHHBIX B Kypce
AKTUBHOCTB U €€ MATHA, TPOTYOEpaHI[bl, BCIBIIIKHA, KOPOHAIBHBIE BBIOPOCH! | (PU3KKH, OMMCaHWE 00pa30BaHUs MSTEH, IPOTYyOEpaHIIEB U
BIIUSIHUE HA 3EMIIIO. Maccel. [Torokn conmHeunol iasmsl. X BnusiHue Ha JIPYTUX IPOSIBICHUM COJIHEYHON aKTUBHOCTH.
/24 cocrosiHue Maruutocepsl 3emiin. MaruutHsie 0ypH, XapakTepucTrKa NpOLEeCcCOB COTHEYHON aKTUBHOCTHU U
MOJISIPHBIE CUSTHUS U ApYTHe Teopu3ndecKue sIBIeHus, MEXaHW3Ma UX BIUSHUS Ha 3EMIIIO
BIIUSIIOLIUE HA PAJIUOCBSA3b, COOU B JTMHUSIX
anekTponepenaun. llepron n3smMeHeHus COITHEYHON
aKTUBHOCTH
dusnyeckas 3Be37a — NMPUPOJHBINA TEPMOSAECPHBIA PEAKTOP. OnpeneneHne NOHIATHS «3BE3/1a». Y KazaHUE
IIpUpOJA 3BE3. CeerumocTs 3Be37bl. MHOrOOOpasue Mupa 3e3a. Mx MIOJIO’KEHMS 3BE3]1 Ha TUarpaMMe «CIEKTP — CBETUMOCTB)
3/25 CHEKTpaJIbHAs KIacCU(PHUKAIHsL. 3Be3/AbI-TUTAHTHI U COIJIACHO MX XapaKTepUCTUKaM. AHAJIN3 OCHOBHBIX TPYIIII

3BE3bI-KapJIMKH. J{narpaMma «CreKTp — CBETHMOCTB.
JIBoliHBIE U KpaTHBIE 3BE3/Ibl. 3BE€3AHbIEC CKOIUIeHUs. VX
COCTaB M BO3pacT

JarpamMmmbl




[Tepemennsbie u

Hedewnapt — mpupoHbIe aBTOKOJICOATETHHBIC

Ha ocHoBe 3HaHMif 110 (pU3HKE OMUCAHUE TYIbCAINH

HECTallMOHAPHBIE CUCTEMBI. 3aBUCUMOCTb «IIE€PHO]] — CBETUMOCTB. nedens kak aBTo-konebarenpHoro mnpouecca. [logroroka
4126 3BE3 5L 3aTMeHHO-ABOWHEIE 3Be31bl. Benpimku HoBRIX — COOOIIEHUS 0 CII0C00ax OOHAPYKEHUS «IK30IIIaHET» U
SABJICHUC B TCCHBIX CUCTEMAxX HBOﬁHbIX 3BEC31. OTKpBITI/Ie HOHy‘-IeHHbIX pesyﬂLTaTax
«OK30IUIAHET» — IJIAHET U IUIAHETHBIX CUCTEM BOKPYT
JIPYTUX 3B€3]1
OBOIIOIHUS 3BE3/. 3aBUCHUMOCTb CKOPOCTH U MPOJAOHKUTEIIBHOCTH Ha ocHoBe 3HaHU# 10 ()U3HKE OIEHKA BPEMECHH
3BOJIIOIMU 3B€3]] OT UX Macchl. Benblika CBEpXHOBOM — | CBEYEHHUS 3BE3/IbI IO M3BECTHOM Macce 3aracoB BOAOPOA;
5127 B3DPBIB 3B€3/1bl B KOHIIE € Bosonun. Koneynsle craguu JUIsL OTIMCAHMS IPUPOJIBI OOBEKTOB HA KOHEYHOMN CTaIHH
YKU3HHM 3Be3/1: OeJIble KapJIUKH, HEUTPOHHBIC 3BE3/IbI JBOJIOLMH 3BE3/]
(mynbcapsl), YepHBIE ABIPHI
[IpoBepounas [IpoBepounas padora mo remam: «CTpoeHue [ToaroroBka Kk mMpoBepOYHON padoTe.
pabora «ConHiie u Comnneunoii cuctembly», «IIpupoaa ten ConHeuHoit [ToBTOpEHMeE:
6/28 Conneynas CHCTEeMBI», «COJIHIIC U 3BE3]IBI» —OCHOBHBIX BOIIPOCOB TEM;
CHCTEMa. —CMOCOOOB pelIeHus 3a/1a4;

—IIPUEMOB MPAKTUYCCKOM PabOThI C TIAHOM
COJIHEUHOW CUCTEMBI

CTtpoeHue 1 IBOJTIOIMSA BCeJleHHOH (4 yacoB)

Hama Pasmepsl 1 ctpoenue ["anaktuku. Pacnionoxxenue u Onucanue cTpoeHus: U CTPYKTYphl ["anakTuku.
1/29 I'anaktuka. nsmwxenue Connua. [Inockas u chepuueckas noacuctemsl | M3yueHne o0beKTOB IIIOCKON U chepryecKOr OACUCTEM.
lanaxtuku. Anpo u cnupanbHbie pykaBa ['anakTuku. [ToaroroBka cooOIIeHUs O PA3BUTUH UCCIICIOBAHUMN
Bpamenue ["anakTuku 1 npodiaemMa «CKphITOH Macchl» lNanakTuku
Hammra Papnonznydyenue mex3Be3qHoro Beniectra. Ero Ha ocHoBe 3HaHuMit 110 pu3MKe 00BSICHEHUE PA3ITMUHBIX
lNanakTuka. coctaB. O6nactu 3Be31000pazoBanust. OOHapyxeHue MEXAHU3MOB paanounsinydeHus. Onucanue npouecca
2/30 CIIOKHBIX OPraHUYECKUX MOJIeKyIl. B3auMocBs3b 3B€31 1 | (OpMUPOBaHUS 3BE3 U3 XOJIOJHBIX Ia30MbUIEBBIX 00JIaKOB
MEX3Be31HOM cpenbl. [itanerapHbie TYMaHHOCTH —
OCTaTKH BenblieKk CBEPXHOBBIX 3B€3]1
Jpyrue 3Be31HbIE CrnnpanbHble, JUIMITUYECKUE U HENIPABUIIbHBIE Onpenenenne TunoB ranakTuk. [logroroska
CUCTEMBI — rajakTuku. X oTiuuuTenbHble 0COOEHHOCTH, Pa3Mephl, coo0011IeHus1 0 HanboJee MHTEPECHBIX UCCIIeI0OBAaHUIX
3/31 | TA/IAKTHKH. Macca, KOJIM4ecTBo 3B€3/1. CBepXMacCUBHbIE YEPHBIE rajlakTHK, KBa3apoB U JPYTUX AaJeKuX 00b-eKTOB

ABIPEI B dApax raJlakTUK. KBaSapI)I " paguoraJiakKTHUKH.
B3aHMOHCﬁCTBYIOIHHC ranakTuku. CKOIIEHUS U
CBCPXCKOIINICHUSA TaJITaKTHUK
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Kocmonorus
Hayaina XX BEka.

OCHOBBI
COBPEMEHHOM
KOCMOJIOTHH.

O6m1as Teopust oTHOcUTETbHOCTH. CTalmoHapHAas
Bcenennas A. Ditnmreitna. BeiBon A. A. @punmana o
HectairmoHapHocTu Beenennont. «KpacHoe cMmelieHue» B
CTEKTpax TaJakTHK 1 3aKoH Xa00ma. Pacmmpenue
BcenenHoli mpoucxoauT 0AHOPOIHO U U30TPOITHO

l'unoteza I'. A. 'amoBa o ropsiuem Havasie
Bcenennoii, ee 000CHOBaHWE U TIOATBEPIKICHUE.
PennkroBoe nznyuenue. Teopust boapmoro B3peiBa.
O6pazoBanue XuMu4yeckux 31emMeHToB. opmupoBanue
rajakTHK U 3B€3[. Y CKOpEHHUE paclupeHus BeeneHnon.
«TeMHast PHeprus» U aHTUTITOTEHHE

[Ipumenenne npunnumna Jlomiepa s 0ObsICHEHUS
«KPaCHOTO MEILECHUS.

ITonroroska cooOmeHus 0 IeATeaIbHOCTH Xa001a u
®puamana.

Jloka3aTenbCcTBO CpaBeIMBOCTU 3aKoHa Xa00uma juis
Ha0JII01aTelIsl, PACIIOIOKEHHOTO B JTIOOOU TalaKTUKE

[ToaroroBka u mpe3eHTalus COOOIICHUS O
nestenbHOCTH ['amoBa u maypearoB HoOeneBckoil mpemun
1o usuke 3a paboTHI MO KOCMOJIOTUU

7Ku3Hb u pa3ym Bo Bces

eHHo#l (2 yacoB)

1/34

Ypoxk —
KOH(epeHIHS
«OIMHOKH JIU MBI BO
Bcenennoii?»

2/35

Ypoxk —
KOH(DepeHIIHS
«OJIMHOKY JIU MBI BO
Bcenennoii?»

[IpoGnema cyiecTBOBaHUS KU3HH BHE 3eMIIH.
YcnoBus, HEOOXO MBI TSl Pa3BUTHS KU3HH. [lorcku
»ku3HM Ha maHeTax CoytHeuHO# cucteMbl. CIIOJKHBIE
OpraHu4ecKue coeMHeHus1 B kocMoce. CoBpeMeHHbIe
BO3MOKHOCTH PaIMOACTPOHOMUH U KOCMOHABTHKH JJIS
CBSI3U C IPYTUMH [UBUIU3aIUSIMU. [[I1aHeTHBIE CUCTEMBI Y
JpYTUX 3Be3/. UeroBeueCcTBO 3asiBISET O CBOEM
CYIIIECTBOBAaHUH

[ToaroroBka u mpe3eHTalus COOOIICHHS O
COBPECMCHHOM COCTOSAHUHN HAYUYHBIX I/ICCJIGI[OBaHI/Iﬁ 10
npobJieMe CyIIeCTBOBAHMSI BHE3EMHOW KHU3HU BO
Bcenennoii. Yuactue B IUCKYCCUU TI0 3TOU TTpodieMe
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