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Pabouas mnporpamMma pa3paboTaHa B COOTBETCTBUM ¢ TpeOoBaHusMU DenepaabHOro
rocyIapCTBEHHOTO 00pa30BaTeILHOTIO CTaHIapTa M OCHOBBIBASICHh Ha pabouyto nmporpammy kK YMK b.
A. BoponnoBa-Benssmunosa, E. K. Ctpayra : yuebHo-meroandeckoe nocodue /E. K. Crpayr. — M.
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Boponnosa-Benbsimunosa, E. K. Ctpayra npomen sxcneptusy, BkitoueH B denepanbHelii nepedyeHb
1 obecrieunBaeT OCBOCHUE 00pa30BaTeIbHON MPOrpaMMbl CPEAHEr0 O0IIEro 00pa3oBaHMUsL.

Hns peanuzauuu PaGouelt mporpaMMel HCHOJb3YeTCsl Yy4eOHO-METOAMYECKHM KOMIUIEKT,
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3JIEKTPOHHBIM MPUIIOKECHUEM. — M. : Ipoda, 2020.

2. Mertoanyeckoe mocobue K yueOHUKY «AcTtpoHoMus. 11 xmacc» aBropoB b. A.
BoponroBa-Benssimunosa, E. K. Ctpayra. — M. : [Ipoda, 2020.
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OOm1ast xapakTepUCTHKA Y4eOHOTO TIpeaMeTa

AcTpoHOMMSI B POCCHHCKOM HIKOJE BCErja paccMaTpUBalach Kak Kypc, KOTODBIH, 3aBepiiast
¢u3nKo-MaTeMaTH4eckoe OOpa30BaHWE BBITYCKHUKOB CPEIHEH IIKOJBI, 3HAKOMUT WX C
COBPEMEHHBIMU IPE/CTaBICHUSIMH O CTPOCHHM M H3BOMIONMHM BceneHHOM u  crnocoOcTByeT
(OpMHpPOBAHHIO HAYYHOTO MHPOBO33pEHMsA. B Hacrosmiee BpeMs BaXKHEHIIUMH 3aJa4aMu
aCTPOHOMUHU SIBJISIIOTCA  ()OPMHUPOBAHUE TPEACTABICHUI O €IUHCTBE (U3UYECKUX 3aKOHOB,
neicTByroux Ha 3emiie U B Oe3rpaHu4yHON BceeneHHOM, 0 HEeNpephIBHO MPOUCXOAIIECH SBOIOIUH
Halllel MIaHeThl, BCeX KOCMUYECKHX TeJl U UX CUCTEM, a Takxke camMoil BeesneHHOH.

Mecro npenmeTa B y4eOHOM ILIaHE

N3yuenue kypca paccuutano Ha 35 dacos (1 yac B Hezemnto). BaxkHyto posib B 0OCBOEHUH Kypca
UTPAIOT MPOBOJMMBIE BO BHEYPOYHOE BpeMs COOCTBeHHbIe HaOmrogeHus ydammxcs. Crenuduka
IUTAHUPOBAHMS 3TUX HAOMIONEHUM ompenensercs AByMs oOCTosTenbCcTBaMU. Bo-mepBbix, oHU (3a
uckiroueHueM HabmroaeHuid CosiHLa) JTOJKHBI MIPOBOJUTHCS B BEUEpPHEE WM HOYHOE BpeMs. Bo-
BTOPBIX, 00BEKTHI, IPUPOAA KOTOPHIX M3Y4aeTCsl Ha TOM WM MHOM YpPOKE, MOT'YT OBITh B 3TO BpeMs
HEJOCTYINHbI Juisl HaOmoneHui. [Ipu niuaHupoBaHUM HaOIIOIEHUN 3TUX OOBEKTOB, B OCOOEHHOCTH
IUTaHEeT, He00XO0AUMO YYUTBIBATh YCIOBHSI UX BUJIUMOCTH.

1. Pe3yabTaThl 0CBOCHHUS Kypca

JIMYHOCTHBIMH Pe3yJIbTATAMH OCBOCHHS Kypca acCTpOHOMHUHM B cCpeqHel (IOJHOM) IIKoJje
SIBJISIFOTCSL:

¢ hopMUpOBaHHE YMEHMs YIPABIATh CBOEH IMO3HABATENBbHOM AEATENbHOCTBIO, OTBETCTBEHHOE
OTHOIICHHE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh K CaMOPa3BUTHIO M CAMOOOPA30BaHMIO, a TAKXKE
OCO3HAHHOMY IIOCTPOEHHUIO0 MHAMBHIYyalbHOH 0Opa30BaTEIbHOW JIEATEIILHOCTH HA OCHOBE
YCTONYMBBIX I103HABATEIbHBIX HHTEPECOB;

¢ popmupoBaHUe MO3HABATEIbHOM M MH(DOPMALMOHHOW KYJIBTYpPhl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ KHUTaMH U TEXHUYECKUMU CPECTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTUH;

e hopmupoBaHHe YOEXKIEHHOCTH B BO3MOXHOCTH TIIO3HaHMS 3aKOHOB NPUPOABI U HX
HCMOJIb30BAaHUS Ha 0J1aro pa3BUTHUS YEIOBEUYECKOM IMBUIN3ALINY;

¢ hopmupoBaHNe yMEHHS HAXOAWUTh aJleKBaTHbIE CIOCOOBI TOBEIEHUS, B3aUMOAECHCTBUS U
COTpY/IHUYECTBAa B Tpoliecce y4eOHOW W BHEYYEOHOW MEATENbHOCTH, HPOSBIATH YBAXKHUTEIHHOE
OTHOIIIEHHE K MHEHUIO ONIMOHEHTA B X0J1€ 00CYKCHHSI CIIOPHBIX MPOOJIeM HayKH.

MeTtanpeamMeTHble pe3yJabTaThl OCBOEHUS IIPOrpaMMBbl IIPEITOJIAratoT:

®  HAXOAUTh MPOOJIEMY HMCCIEIOBaHMSA, CTAaBUTh BONPOCHI, BBIIBUTATh TUIOTE3Y, MpeAiaraTh
albTepHATUBHBIE CIIOCOOBI pelIeHHs] MpoOJieMbl M BbIOMpaTh W3 HUX Haubosnee 3(PQPEeKTUBHBIM,
KiIaccu(uuupoBaTh ~ OOBEKTBl  HCCIEAOBAaHUS,  CTPYKTypHUpOBaTh  HM3y4aeMblii  Marepua,
apryMEeHTHPOBATH CBOIO MO3UIHIO, (POPMYIUPOBATH BBIBOJIBI U 3aKIIOUEHUS;

®  AHATM3UPOBATh HAOJIOAaeMbIe SBJICHUS U OOBSCHATH MIPUYMHBI UX BOZHUKHOBEHUS;



®  HA MPAKTHKE MOJIb30BAaThCSI OCHOBHBIMU JIOTHYECKUMU

e [pueMamH, MeETOAaMH HAONIOJCHUSA, MOJCIUPOBAHMS, MBICICHHOTO OSKCIEPUMEHTA,
MIPOTHO3UPOBAHHS,

®  BBINOJIHATH [TO3HABATENIbHBIC U MTPAKTUYECKHE 3a/1aHNs, B TOM YHUCIIe IPOEKTHBIE,

e u3BJIEKaTh HH(OPMALMIO U3 PA3NIUYHBIX HCTOYHUKOB (BKIIOYAs CpeICTBa MacCOBOM
nH(OPMAaLIUY U UHTEPHET-PECYPCHI) U KPUTUUYECKHU €€ OL[CHUBATh;

® TOTOBUTH COOOIICHUS M MPE3CHTAIMH C HCIIOJIb30BAaHHEM MAaTepHalioB, MOJYYCHHBIX H3
WuTepHera u A1pyrux HCTOYHUKOB.

IIpeaMeTHbIe pe3yabTaThl U3YYEHUS ACTPOHOMUU B CpEIHEH (TIOJIHOM) IIKOJIE TIPEACTABICHbI B
coliepkaHuu Kypca mo Temam. OOecredyuTb NOCTHKEHHE IUIAHHUPYEMBIX Pe3yJlbTaTOB OCBOCHHUS
OCHOBHOH 00pa3oBaTeNbHONW MPOrpaMMbl, CO3JaTb OCHOBY JJIsI CAaMOCTOSITENBHOTO YCIIEHUIHOTO
YCBOGHUSI OOYyYarONIMMHKCS HOBBIX 3HAHUM, YMEHHUH, BUJOB M CIOCOOOB JEATEIBHOCTH JOJKEH
CHCTEMHO-/ICATEIIbHOCTHBIA IMOAX0J. B COOTBETCTBMM € STHUM TOJXOJOM HMMEHHO aKTHBHOCTH
oOy4aromuxcsi MPU3HACTCSI OCHOBOM JIOCTHIKEHUSI pa3BUBAIOLIMX Iiesiell 00pa30BaHUS — 3HAHUS HE
NePEeaaloTCs B TOTOBOM BHUJIE, a TOOBIBAIOTCS yYAIIUMHUCS B MTPOIECCE TIO3HABATENILHON I TEIbHOCTH.

OnHuM ®3 TyTed TMOBBIMICHUS MOTHUBAUMM U A(PPEKTHBHOCTH y4eOHOH JesITETHbHOCTH B
OCHOBHOI IIIKOJIE SIBISIETCS BKJIIOYEHHE YYALIUXCS B YUEOHO-UCCAe008AMENbCKYIO U NPOEKMHYIO
OdesimenbHOCMb, KOTOPas UMEET CIEAYIOIINEe OCOOCHHOCTH:

1) menu u 3aa4Ml ATUX BHUJOB JEATEIBHOCTH y4alUXCs ONPEACTSIOTCS KaK MX JTUYHOCTHBIMU
MOTHBaMH, TaK ¥ COIIMAILHBIMHU. DTO 03HAYAET, YTO TAKasl ACATEIBHOCTD JOJDKHA OBITH HAIPaBJICHA HE
TOJIbKO Ha TOBBIIICHHE KOMIIETEHTHOCTH IOAPOCTKOB B MPEIAMETHOW O0O0JAaCTH ONpeaeneHHBIX
y4eOHBIX TUCHUIUIMH, HE TOJBKO Ha pa3BUTHE WX CIIOCOOHOCTEH, HO M HA CO3JaHUE MPOAYKTa,
MMEIOIIETO 3HAYUMOCTh JJISl APYTUX;

2) yueOHO-uccie10BaTeNIbcKasi U MPOEKTHAs AESTEIbHOCTD JI0JIKHA ObITh OPraHW30BaHa TaKUM
o0pa3om, 4TOOBI ydYaliuecs CMOIJIM Pealu30BaTh CBOU MOTPEOHOCTH B OOILICHHH CO 3HAUYMMBIMH,
pedepeHTHBIMH TPYIIIAaMH OJHOKJIACCHUKOB, yuuTeael U T. A. CTposi pa3smuvIHOTO POAa OTHOUICHHUS B
XO0Jle ILIeJICHAMpPaBICHHON, MMOUCKOBOW, TBOPYECKOW M MPOIYKTHBHOW NEATEIbHOCTH, IMOAPOCTKH
OBJIA/IEBAIOT HOPMAaMHU B3aWMOOTHOIICHHWH C Pa3HBIMHU JIIOJIbMH, YMEHHUSIMH IIEPEXOJIUTh OT OIHOTO
BUJA OOIICHHUS K JIPYroMy, MPHOOPETAIOT HABBIKM HHIWBUIYaJbHOW CaMOCTOSATENbHOW PabOTHI U
COTPY/IHUYECTBA B KOJUIEKTUBE;

3) opraHu3anus y4yeOHO-HUCCIIEAOBATENBCKUX U MPOEKTHBIX paboT HIKOJHLHUKOB OOECIeYHBAET
COYeTaHHe pa3IMYHBIX BHJIOB TO3HABATEILHOW IEATENBHOCTH. B ATHX BUAAX NEATEIHHOCTH MOTYT
ObITb BOCTPEOOBAaHBI TMPAKTUYECKU JIHOObIE CHOCOOHOCTH IMOJPOCTKOB, pEaTU30BaHbl JIMYHBIC
MPUCTPACTHS K TOMY HJIM HHOMY BUY JI€STEITHLHOCTH.

B pesynbrare yueOHO-MCCIE0BATEIbCKOW U NMPOEKTHOW AESATEIbHOCTU 6bINYCKHUK NOIAYYUUm
npeocmasnenue:

0 ¢GmIOCOPCKUX M METOA0JIOTHYECKUX OCHOBAHMAX HAYYHOH MAEATENbHOCTH M HAayYHBIX
METO/aX, IPUMEHSEMBbIX B UCCIIE0BATEILCKONW U MPOEKTHOM JeSITEIbHOCTH;

® 0 TaKUX MOHATUAX, KAK KOHYenyus, HayuHas 2unomesd, Memoo, sKCHepuMenm, HaoeiCHOCHb
2unome3sul, MoOeb, Memoo coOopa u Memoo aHaiu3a OAHHbIX;

®0 TOM, Y€M OTJIHMYAIOTCS HWCCIICAOBAaHUS B TYMAaHHUTApHBIX OOJACTAX OT HCCIEIOBaHHNA B
€CTECTBEHHBIX HayKax;

¢ 00 UCTOPUU HAYKH;

® 0 HOBEHMIINX pa3paboTKax B 00JIACTH HAYKHU U TEXHOJIOTHUH;

0 IMpaBWJIaX M 3aKOHAX, PETYJIUPYIOIIMX OTHOIIEHUS B HAay4yHOW, H300peTaTeIbCKOW U
HCCIIEI0BATENIbCKUX 001aCTAX JAeSITeIbHOCTH (ITATEHTHOE MPaBo, 3allliTa aBTOPCKOTO MpaBa  T. I1.);

® 0 JICSTETLHOCTH OpTaHN3allui, COOOIIECTB U

® CTPYKTYp, 3aMHTEPECOBAHHBIX B PE3YJIbTaTaxX HCCIEAOBAHUHA M TPEIOCTABISIIOIINX PECYPCHI
JUIE TIPOBE/ICHUS HCCIEeOBAaHUNH M peain3aldi NMPOeKTOB ((POHABI, roCyJapCTBEHHbIE CTPYKTYpHI,
KpayJ(aHIUHTOBbIE CTPYKTYPHI U T. I1.).

Buinycknuk cmoocem:



e peliaTh 3a7a4d, HaXOMSIIMECs Ha CThIKE HECKOJIIBKUX YUEOHBIX MUCIUIUIMH (MEXKIPEIMETHBIC
3a7a4M);

® ICTIOJIb30BaTh OCHOBHOM  aJITOPUTM  HCCJICNOBAHMS TPU PEIICHHWH CBOUX  Y4eOHO-
IM03HABATEJIbHBIX 3a1aY;

® 1CITI0JIb30BaTh OCHOBHBIC MPHHIIUITEI IPOSKTHOUW NIEATEIHHOCTH MPHU PEIICHUH CBOMX y4eOHO-
MMO3HABATENIBHBIX 33124 U 33124, BOSHUKAIONINX B KYJIbTYPHOH M COITMAIBHOM JKU3HH;

® IICII0JI30BaTh 3JICMEHTHI MaTeMaTHYSCKOTO MOJICIIUPOBAHUS npu perieHun
HCCIICIOBATEIILCKHUX 3a/1a4;

® ICIIOJIF30BAaTh JJIEMEHTHI MAaTeMaTUYeCKOT0 aHalu3a Ui WHTEPIpETallii pPe3yJIbTaToB,
MOJTYYEHHBIX B X0J1¢ Y4€OHO-HUCCIIEI0BATEIbCKOM padOTHI.

C Touku 3peHus GOPMUPOBAHUS YHUBEPCAIBHBIX UYEOHBIX JICHCTBUI B XOJE€ OCBOCHUS
MIPUHITAIIOB y4e€OHO-MCCIIEIOBATEIBCKON U TPOCKTHOM NIEATEIILHOCTH 6bINYCKHUK HAYUUMCA .

e bopMmynupoBaTh HAaydHYI0 THUINOTE3y, CTaBUTh IeiIb B paMKax HCCICIOBAaHUS W
MIPOSKTUPOBAHMSI, UCXOS U3 KyIbTYpHOW HOPMBI U COOOpasysch C MPEACTABICHUSAMH 00 00ImeM
Onare;

® BOCCTAHABJIMBATh KOHTEKCTHI U IYTH Pa3BUTHS TOTO WJIM WHOTO BHJIA HAYYHOU NEATEIHHOCTH,
OTIPEICIIsis MECTO CBOETO MCCIICAOBAHUS WIIH MTPOCKTA B O0IIEM KYJIbTYpPHOM IPOCTPAHCTBE;

® OTCJIC)KMBATh U NMPUHUMAaTh BO BHUMAHHUE TPCHJIbI U TCHJICHIIUM PAa3BUTHS PA3JIMYHBIX BUIOB
NeSITEeIbHOCTH, B TOM YHUCIIE HAYYHBIX, YIUTHIBATh UX IIPHU MOCTAHOBKE COOCTBEHHBIX IIEJICH;

® OIICHMBATHh PECYPCHI, B TOM YHCIIC U HEMAaTePHAIbHBIC, TAKME KaK BpPeMs, HEOOXOAMMBIC IS
JIOCTUIKEHHMS ITIOCTABJICHHOM IIEIIH;

® HAXOJUTh  PA3IMYHBIE HCTOUYHHUKH MATEPUAIBHBIX M  HEMAaTepUAIbHBIX  PECypCOB,
MPEAOCTABIIIONINX CPEJACTBA JUIsl IPOBEACHHS UCCICIOBAHUMA M PEaTU3alliK MPOSKTOB B PA3IMYHBIX
00J1aCcTSIX IEeATEILHOCTH YEIOBEKa;

® BCTYNaTh B KOMMYHUKAIIMIO C AEPKATEISIMU PA3IMYHBIX THIIOB PECYPCOB, TOYHO U OOBEKTUBHO
MPE3eHTYs CBOM NPOEKT WM BO3MOXKHBIE pE3yNbTaThl MCCIENOBAaHUS, C IeNbl0 OOecreueHus
MIPOYKTHBHOT'O B3aMMOBBITOTHOTO COTPYIHUYECTBA,

® CaMOCTOSITEJIBHO M COBMECTHO C JAPYTMMHU aBTOpaMH pa3padaThiBaTh CUCTEMY MapaMETPOB U
KpUTEpHUEB OIEHKHA d()PEKTUBHOCTH U MPOIYKTUBHOCTH PEaTH3aIlUN MPOCKTA WM WCCIEAOBAHUS Ha
Ka)KJIOM dTare pealn3aluy 1 1o 3aBepIIeHHH paboThI;

® aJICKBAaTHO OIICHWBAaTh PHCKU pEATU3alldd TPOEKTa W TPOBEICHUS WCCIICJIOBAHUS W
MpeyCMaTPUBATh TyTH MUHUMH3AIUU 3TUX PHUCKOB;

® AJICKBATHO OIICHMBATH TOCJEJCTBUS pealM3allii CBOET0 MPOEKTa (M3MEHEHHsI, KOTOpble OH
MOBJICYET B KU3HU JPYTUX JIIOJIEH, COOOIIECTB);

® AJICKBATHO OIICHWBATh JAJLHEHIIICE Pa3BUTHE CBOETO NPOEKTa WIIM WCCICIOBAHUS, BUICTH
BO3MOXXHBIC BAPUAHTHI IPUMEHEHHUS PE3YJIbTATOR.

2. Conep:xaHue y4e0HOro mpeamera

10 xmace (35 4, 1 4 B Heneni0)

Yro usyuaer actrpoHomusi. Hab.1onenuss — ocHoBa actpoHomuu (2 )

AcTpoHOMUS, €€ CBsI3b C IpyrnMu Haykamu. CTpykTypa u MaciTtaObl Beenennoil. OcoGeHHOCTH
ACTPOHOMUYECKUX METO-

JI0B HcciaenoBanus. Teneckonsl U paguoTeaecKonsl. BceBomHOBas acTpOHOMUSL.

IIpenmeTHble pe3yJabTaThl OCBOCHHS TEMBbI O3BOJISIOT:

— BOCIPOMU3BOJIUTH CBEACHHUS 1O HUCTOPHM PA3BUTUS ACTPOHOMHUH, €€ CBA3AX C (QU3UKONU U
MaTeMaTHUKOM;

— HCIIONIB30BaTh MOJTy4YE€HHbIE paHee 3HaHUS Ul OOBSICHEHHs YCTPOMCTBA U MPUHLIKIIA PAOOTHI
TEeJIEeCKOIa.

IIpakTHYeckne OCHOBBI aCTPOHOMUH (5 U)

3Be3apl U CO3BE3/MA. 3BE3JHBbIE KapThl, INOOyChl W aTiackl. Buaumoe aBMkeHue 3Be3l Ha
Pa3NIUYHBIX reorpapuuecKux



mupotax. Kynsmunanus cBetwn. Buaumoe roanuHoe aBwkeHune CosHna. OKIMITHKA.
JBxenue u dhas3wl JIynsl. 3atmenust Conana u JIyasl. Bpems u kanenaapsb.

IIpeaMeTHBIE Pe3yJbTAThl U3YUCHUS JAHHOU TEMBI IIO3BOJISIOT:

— BOCHPOU3BOJUTH OMNpEeNIeHUs] TEPMUHOB M MOHATHI (CO3Be3[ue, BHICOTA U KYyJIbMHUHAIUS
3Be3 1 CosHIla, SKIUITHKA, MECTHOE, ITOSICHOE, JIETHEE U 3UMHEE BpeMs);

— 00BACHATH HEOOXOJUMOCTh BBEJICHHUSI BUCOKOCHBIX JIET U HOBOT'O KaJICHAAPHOTO CTHUJIS;

— OOBSCHATH HAONIOJaeMble HEBOOPYXKEHHBIM TJla3oM JBvkeHUsS 3Be3q u ConHia Ha
pa3IMyYHBIX Teorpapuyeckux IIUPOTax, ABWkKeHHe U (a3l JlyHbl, NpuuMHBI 3aTMEeHUU JIyHBI U
ConHna;

— MPUMEHSTH 3BE3/IHYIO KapTy IS MOMCKa Ha HeOe OmnpeeNIeHHBIX CO3BE3IUI U 3BE3/I.

Ctpoenue CostHeuHOM cucteMbl (7 1)

PasButue npencraBineHuil o crpoeHun Mupa. I'eoneHTpuyeckas cucrema mupa. CTaHOBIICHHE
rEIUOLEHTPUYECKOMN

cuctembl Mupa. Konbwurypauuu mmaHeT U yclIOBUS UX BHAUMOCTH. CHHOIUYECKHH U
CHJIEpUYECKHi (3BE3IHBIN) mepuoasl oOpameHus miaHeT. 3akoHel Kemuepa. Ompenenenue
pacctoaHui M pa3MepoB Tea B CoOJIHEUHOW cucTeMe. ['Opu3OHTabHBIN Mapajiakc. J[BuxeHue
HEOECHBIX TEN TOoJ JACWCTBHEM cuil TiaroteHus. OmpeneneHne Macchl HeOECHBIX Tell. JIBmxeHue
HCKYCCTBEHHBIX CITYTHUKOB 3€MJIM U KOCMUYECKUX annaparoB B COJIHEUYHOH cUCTEME.

IIpenmeTHbIe pe3yJbTaTbl OCBOCHUSI JAHHOW TEMBbI [TO3BOJISIIOT:

— BOCHPOU3BOAUTH UCTOPUUECKHE CBEIEHUS O CTAHOBIEHUU U Pa3BUTHH T'€IMOLEHTPUUECKOM
CUCTEMBI MHPA;

— BOCIIPOU3BOUTH OIPEAETICHUS TEPMUHOB U MOHATUH (KOHPUTypalus IIaHeT, CHHOINYECKUI
U CHAEPUYECKHM Nepuoabl oOpallleHusl IUIaHET, FOPU30HTAJIbHBIN MapajllakC, YIJIOBBIE pa3Mepbl
00BEKTa, ACTPOHOMUYECKAs €IUHUIIA);

— BBIYUCIISATH PACCTOSIHUE JO IUIAHET MO TOPU30HTAJIbHOMY IapajllakCcy, a UX pa3Mepbl IO
YIJIOBBIM pa3MepaM U pacCTOSHUIO;

— ¢opmynupoBath 3akoHbl Keruiepa, ompenensTh Macchl IUIAHET HAa OCHOBE TPETHETO
(yrounenHnoro) 3akona Kermiepa;

— OMMCHIBATh 0OCOOCHHOCTH JBIKEHUS Tesl COTHEUHOM CUCTEMBI O] ACMCTBHEM CUJI TATOTEHUS
110 OpOUTaM C pa3IU4HbIM 3KCLIECHTPUCUTETOM;

— OOBACHATH MPUYMHBI BOSHUKHOBEHMSI MIPUIMBOB Ha 3eMJjie U BO3MYILICHUN B JBM)KEHUH Tel
CoJIHEYHOM CHCTEMEI;

— XapakTepu30BaTb OCOOEHHOCTH [BM)KEHUS M MaHEBPOB KOCMHUYECKUX AamlmapaToB s
uccinenoanus Tea CoHEUHON

CHUCTEMBI.

IIpupona tea CosiHeuHoli cuctemsl (8 1)

ConHeuHas cucTeMa Kak KOMIUIEKC TeJl, UMEIOLINX oOlIiee mpoucxoxaeHue. 3emis u Jlyna —
nBOMHAas maHera. Mc-

cienoBanus JlyHsl kocMuueckuMu amnmnaparaMmu. IIunorupyemsie nonerst Ha JIyny. IlmaneTst
3emMHOM rpymmsl. [Ipupona

Mepkypusi, Benepsl u Mapca. IlnaHeTel-rUraHTel, MX CIYTHUKH M KoJjbLa. Maible Tena
ConHeyHOW CHUCTEMBI: aCTEPOU[Ibl, IMJIAHEThI-KapJIUKHU, KOMEThl, MeTeopouibl. Mereopsl, 6omuasl U
METEOPUTBHI.

IIpenmeTHble pe3yJabTaThl U3yUEHHE TEMBbI TO3BOJISIOT:

— (QopmynupoBaTh U OOOCHOBBIBATH OCHOBHBIE IIOJIOKEHHUSI COBPEMEHHOH THIIOTE3BI O
¢dbopmupoBanuu Becex Tea COMHEYHON CUCTEMBI U3 €IMHOTO Ta30IbUIEBOT0 00IaKa;

— omnpeaenats U pasnauydarh noHAtus (CosHe4Has CUCTEMa, IUIAHETa, €€ CIYTHUKH, IUIAHEThI
36eMHOM TpYIIBI, IUIAHETHI-TUTAHTHI, KOJbIA IJIAHET, Majble Teja, acTepPOU[bl, TUIaHEThI-KapJIHKH,
KOMETBI, METEOPOHIbI, METEOPHI, OOJIH/IbI, METEOPHUTHI);

— ONMCHIBAaTh NpHUpoay JIyHBI 1 OOBSICHITH IPUUMHBI €€ OTINYHS OT 3eMIIH;

— MEePEeYUCIATh CYIIECTBEHHBIE PA3TUUUs IPUPOJIBI IBYX TPYII MJIAHET U OOBACHATH MPUUYHUHBI
UX BOSHHUKHOBEHMS,;



— TpOBOJIUTH cpaBHeHHEe Mepkypus, Benepsr u Mapca ¢ 3emieii o penbedy NOBEPXHOCTH U
COCTaBy aTMOC(ep, YKa3bIBaTh CJI€/Ibl IBOIIOL[MOHHBIX U3MEHEHUH IPUPOABI TUX IUIAHET;

— OOBACHATH MEXaHW3M NapHUKOBOro 3¢¢dekra M ero 3HaueHue i (GOpMHUpOBAaHUS U
COXPAHEHHUs YHUKAJILHON NPUPOBI 3EMIIU;

— OIKCBIBATH XapPAKTEPHBIE OCOOCHHOCTHU MPUPO/IBI TAHET-TUTAHTOB, UX CITyTHHKOB U KOJIEII,

— XapakTepu3oBaTh Hpupoay Maiblx Tea CONHEYHOH cucTeMbl M OOBSCHATH NPUYMHBI UX
3HAYUTENIbHBIX Pa3INuui;

— OIUCBIBATh SBJICHHUS MeTeopa M 00iKaa, OOBACHATh MPOLECCHI, KOTOPbIE MPOUCXOMIAT MPH
JBMKEHUH TEJ, BIETAIOMIKX B aTMoc(depy IIIaHEeThl ¢ KOCMUYECKOH CKOPOCTBIO;

— ONMCBIBATH NOCIEACTBYS MaJ€HUS Ha 3EMIIIO KPYIIHBIX METCOPUTOB;

— OOBSCHATH CYIIHOCTh AaCTEPOMIHO-KOMETHOM OIAaCHOCTH,BO3MOXKHOCTH U CIIOCOOBI ee
IIPEIOTBPALLEHUS.

CoaHue u 3Be31bl1 (6 4)

Nznyuenne u temneparypa ConnHna. CoctaB u crpoeHue ComHia. VICTOUHMK €ro sHepruu.
Atmoctepa Comnnna. ConHeyHasi aKTUBHOCTb U €€ BIMSHUE Ha 3eMIIO0. 3BE3bl — JaJCKHE COJIHIA.
I"'ogu4HbIi napaulake ¥ paccTosiHUA 10 3Be34. CBETMMOCTD, CIIEKTP, IBET U TEMIIEPATYPa Pa3INYHbIX
KJIaccoB 3Be3l. JluarpamMma «CHEKTp—CBETHUMOCTb». Macchl M pa3Mepsl 3Be3l. Mojenu 3Be3q.
Ilepemennble M HecranuoHapHble 3Be3nbl. Llepenapt — masku Bceenennoil. DBosronus 3Be3j
Pa3JIM4YHON MaCCHI.

IIpeameTHbie pe3yJabTaTbl OCBOCHMS TEMBI II03BOJISIOT:

— ONpEeNeNsITh U pa3inuyarh MOHATHUS (3B€3/1a, MOJIENb 3BE3/bl, CBETUMOCTh, IApPCEK, CBETOBOM
ron);

— XapakTepu3oBaTh (uzmueckoe coctosiHue BemecTBa CoNHIIA M 3BE31 M HCTOUYHUKU HX
SHEPIuy;

— ONUCHIBaTh BHyTpeHHee cTpoeHue CojHIa M CrocoObl Mepefayd 3HEpruM M3 LeHTpa K
IIOBEPXHOCTH;

— OOBSICHATh MEXaHU3M BO3HUKHOBEHMsI Ha COJIHIIE TPaHyJISILIUY U MIATEH;

— OIKCHIBATh HAOIOIaE€MbIE TIPOSBICHHSI COTHEYHOW aKTUBHOCTH U X BIIMSHUE HA 3eMITIO;

— BBIYHCIIATH PACCTOSHUE [0 3BE3] 10 TOAUYHOMY IapajuIakcy;

— Ha3bIBaTh OCHOBHBIC OTJIMYUTEIBHBIE OCOOCHHOCTH 3BE3/] PA3JIMYHBIX ITOCIIEAOBATEILHOCTEH
Ha IMarpaMMe «CIIEKTP - CBETUMOCTbY;

— CpaBHUBATh MOJIEJIN Pa3IMUHBIX THUIOB 3Be3]] ¢ MoAebio ComHIIa;

— OOBSICHATh NPUYUHBI U3MEHEHHSI CBETUMOCTH MIEPEMEHHBIX 3BE3]I;

— ONMCHIBaTh MeXaHU3M Benbliiek HoBbix 1 CBEpXHOBBIX;

— OLICHUBATh BPEMs CYILIECTBOBAHMSI 3B€3]] B 3aBUCHUMOCTH OT UX MacChl;

— ONMCBIBATH ATAINbl GOPMUPOBAHUS U IBOJIOLUHU 3BE3/IbI;

— XapakTepu30BaTh (GU3NUECKHE OCOOEHHOCTH OOBEKTOB, BO3HUKAIOIIUX HA KOHEUHOW CTaIUH
SBOJIIOLIMH 3BE3/]: OEIBIX KapJIUKOB, HEUTPOHHBIX 3BE€3/] U UEPHBIX JBIP.

Ctpoenne u 3BoJI01MA Beenennoii (5 u)

Hama I'anaktuka. Ee pasmepsl n ctpykrypa. [IBa tuna HaceneHus ['amaktuku. Mex3Be3nHas
cpena: ra3z u nbUib. CrupanbHele pykaBa. Sapo Nanaktuku. O6nactu 3Be31000pazoBanus. Bpamienne
lNanaktuku. [IpobGnema «ckpbiToit» Macchl. PasHooOpazue mupa ranmaktuk. Ksazapbl. CkoruieHus u
CBEPXCKOIUIEHHs TanakTUK. OCHOBBI COBPEMEHHOH KocMoisiornu.«KpacHoe cMeleHne» M 3aKOH
Xab06mna. Hecranmonapnas Bceenennas A. A. ®@puamana. bonbmiol B3peIB. PenukroBoe m3myueHue.
Yckopenue pacmpenns Beenennoil. «TeMHas S3HEPTUs» U aHTUTSATOTEHHUE.

IIpenmeTHble pe3yabTaThl U3yYEHUS TEMbI IIO3BOJISIOT:

— OOBSACHATH CMBICT MOHATHH (KocMouorus, Beenennasi, Mmoaens Beenennoit, bonbiioii B3phIB,
PENMKTOBOE M3ITyUeHHUE);

— XapaKkTepHu30BaTh OCHOBHBIE IapameTpel [ anmakTUKu (pa3Mepbl, COCTaB, CTPYKTypa H
KMHEMAaTHKa);

— OIIPENeNATh PAacCCTOSIHUE A0 3BE3IHBIX CKOIJICHHH M TaJlaKTHK MO LedensaM Ha OCHOBE
3aBHCHUMOCTH «II€PUOJ — CBETUMOCTbY;

— pacro3HaBaTh TUIIBI TAJIAKTHUK (CIIUPAJIbHBIE, UM THYECKUE, HEIPABUIBHBIE);



— CcpaBHUMBATh BbIBOJBI A. DiiHIITelHA U A. A. @puamana OTHOCUTENBHO Moenu BeenenHoi;

— 000CHOBBIBAThH CIIPaBEAJIMBOCTh Mojenu dpunMana pe3yabTaTaMu HAOMIOACHUNA «KPacHOTO
CMEIIIEHUS» B CIIEKTPaX ralakTHK;

— (opMynHpoOBaTh 3aKOH Xab0J1a;

— ONpeNensiTh pacCTOSHHWE 10 TaJaKTUK Ha OCHOBE 3aKOHa XabO0ia; MO CBETUMOCTH
CBEpXHOBBIX;

— OIICHMBATh BO3PACT BcelleHHO# Ha OCHOBE MOCTOSTHHOM Xa0011a;

— HUHTEPNPETHPOBATh OOHAPYKEHUE PEIMKTOBOIO H3IyYEHUS KaK CBUIECTEILCTBO B IOJIb3Y
runote3sl ['opsiuent BeeneHHowu;

— KiIaccu(UUMpOBaTh OCHOBHBIE IEPUOJBI 3BOJIONUU BceleHHOM ¢ MOMeHTa Hayana ee
pacinpenust — bombiioro B3pbIBa;

— HUHTEPIPETUPOBATh COBPEMEHHBIC JaHHble 00 YCKOpeHUHW pacuimpeHus BceneHHol kak
pe3ysibTaTa JEHCTBUS aHTUTATOTEHUS «TEMHOM SHEpPrum» — BHJla MAaTE€pUH, IPUPOJa KOTOPOH elle
HEU3BECTHA.

Kuzub u pazym Bo Beesiennoii (2 1)

[IpoGnema cymiecTBOBaHUA KU3HU BHE 3eMJIU. YCIIOBUSA, HEOOXOAUMBIE JJisi Pa3BUTHS JKU3HHU.
[Toucku xu3Hu Ha naHerax ConaHeuHo# cuctembl. ClI0XKHBIE OPraHUYECKUE COEIUHEHUS B KOCMOCE.
CoBpeMEHHbIE BO3MOXXHOCTH KOCMOHABTHUKA H PaJMOACTPOHOMHUHU JUIS CBSI3U C  JAPYTUMHU
uuBuaM3anusaMu. [lmaHeTHble cucTeMbl y Jpyrux 3Be3l. YesoBedecTBO 3asBISET O CBOEM
CYLIECTBOBAHHH.

IIpenmeTHble pe3yabTaThl 103BOJISIOT:

CUCTeMAaTHU3UPOBaTh 3HAHUSA O METOJAaX HCCIEAOBAHUSA U CO BPEMEHHOM COCTOSIHUU MPOOIEMbI
CYILIECTBOBAHUS )KU3HU BO BceneHHOM.

IIpumepHbIi NepevyeHb HAGIIOEHU I

Ha0aroaennst HeBOOpPYKEeHHBIM IJ1a30M

1. OcHoBHBIE c03Be31MsI U Hauboliee sIpKHE 3BE3bl OCEHHEro, 3UMHEr0 U BECEHHEro Heoa.
V3meHeHne ux MoJI0kKEeHUsI C TECYCHUEM BPEMEHH.

2. Newxenne Jlynsl u cMeHa ee das.

HaOronenus B TeJIeCKOII

1. Penbed JlyHsl.

2. ®a3bl Benepsl.

3. Mapc.

4.YOnuTep U €ro CIyTHUKMU.

5. CatypH, €ro KOJblla U CITyTHUKH.

6. ConHeuHbIe MIsATHA (HA DKpaHe).

7. JIBOWHBIEC 3BE3/IbI.

8. 3Be3anbie ckoreHus (Ilnesast, ['naapn).

9. bonbuias TyMmanHocTh OpHOHA.

10. TymanHOCTh AHAPOMEBI.

Crnoco0bI NPOBEPKHU AOCTHKEHHUS Pe3yIbTATOB 00y4eHUs!

[Ipy n3yueHun Kypca OCyIIECTBIISIETCSI KOMIIEKCHBIA KOHTPOJb 3HAHUM M YMEHHM ydaluxcs,
BKJIIOYAIOIIMI TEKYIIMA KOHTPOJIb B MpOILEcCe M3yueHHs] MaTepHaia, pyOeKHbI KOHTPOJIb B KOHIIE
W3Y4YEHHs 3aBEPLIEHHOTO0 Kpyra BOIPOCOB W WTOTOBBIM KOHTPOJIb B KOHIE HU3YyYEHHUs Kypca.
IIpennonaraercss codyeraHue pa3inu4HbIX (OPM TNPOBEPKM 3HAHMH M YMEHHUH: YCTHas HpOBEpKa,
TECTUPOBaHUE, MUCbMEHHAs MpoBepka. KpoMe Toro, yuuThIBaeTCsl yyacTHe ydalluxcsl B JUCKYCCHUAX
npu OOCYKICHHWU BBINOJIHEHHBIX 3a/laHUM, OIEHMBAIOTCS pedeparhl ydalmmxcs W pe3yibTaThl
MIPOEKTHOM JIESTEIBHOCTH.

JloCTH)KEHHE NPEeIMETHBIX Pe3yabTaTOB OOyUYEHHs] KOHTPOJIHMPYETCS B OCHOBHOM B IIpOLIECCE
YCTHOM NPOBEPKU 3HAHUM, MPH BBINOJHEHWU MHCbMEHHBIX IMPOBEPOUYHBIX M KOHTPOJBHBIX padoT,
TECTOB, IIPU MPOBEACHUU HabmtoaeHui. MtoroBas nmpoBepka JTOCTHKEHUS MPEIMETHBIX Pe3yIbTaToB
MOJKET OBITh OpraHM30BaHa B BUJE KOMIUIEKCHON KOHTpPOJIbHON paboThl miu 3adera. Ha 3ToM sTame
MIPOBEPKH yyallldecs 3alluIaioT pedeparsl Mo H3yYeHHOU TeMe.



JlocTKeHHEe METANpeIMETHBIX PE3YJbTaTOB KOHTPOJIUPYETCS B MPOLIECCE BBIMTOIHEHUS
yuamumucs Habmonenuil. Ilpu SToM OTCleXuBaeTcsi: yMEHHME Y4YalluxXcsl IOCTaBUTh LENb
HaONOIeHUsI, MOA00paTh NPHUOOPHI, COCTABUTh IUIAH BHITIOJHEHUS HAONIONCHUS, TPEICTABUTH
pe3ynbTaThl paboThl, CAeNaTh BBIBOJBI, YMEHHE I0JIb30BAThCSl HM3MEPUTEIbHBIMU IpubOOpamuy,
OIICHUBATh TIOTPEIIHOCTh W3MEPCHWsI, 3alUChIBAaTh PE3yJbTaT M3MEPEHHUS C Y4EeTOM IMOTPEIIHOCTH,
BUJIETh BO3MOXKHOCTH YMEHBIICHHS TOrpemHocTel u3mepenus. Kpome Ttoro, meramnpenMeTHble
Pe3yNbTaThl KOHTPOJIUPYIOTCS MPH MOATOTOBKE YYAIIUMUCS COOOIIECHUMU, pedepaToB, MPOCKTOB U UX
npeseHTanmu. OneHuBaeTcsi ymMmeHue paboTarh ¢ MHGpOpMaIUeil, MpeICcTaBIeHHON B pa3Hoil gopme,
ymenne B obmactm UKT, ymMeHue yCTaHOBUTH MEXKIPEIMETHBIC CBS3H ACTPOHOMHH C JPYTUMHU
npeaMmeTamu (pusnKa, OMOJIOTHS, XUMUS, UCTOPUS U JIP.).

JIMYHOCTHBIE Pe3yNIbTAaThl OOYUYCHHS YUAIUXCSI HE TOJICKAT KOJIMUYSCTBEHHOUW OIICHKE, OHAKO
JaeTcs KayeCTBEHHAsl OILIGHKAa JEeATEJbHOCTH U TIOBEACHMS YyYallMXCs, KOTOpas MOXeT ObITh
3aukcupoBaHa B MOPTHOIUO yIaIIETOC.

Bo3moxHa pa3zHas MeTOIMKAa BBICTABJICHUS YYAlIUMCS HMTOTOBBIX OILEHOK IMpPU KOHTPOJIE
YCBOCHHS MaTepuaja OMPEISICHHON TeMbl. DTO MOXET ObITh TPAIAWIIMOHHAS CHCTEMa OICHUBAHUS,
MOJKET OBITh UCIOJB30BaHA PEUTHUHIOBAsl CUCTEMA, MPU KOTOPOIl OTAENbHO BBICTABISIOTCS OallIbl 3a
OTBETHI Ha ypPOKE, 32 BBINOJIHCHUE 3aJaHW U TMPEACTABICHUE HX, 32 MHUCHMEHHBIC KOHTPOJLHBIC
paboThl, 3a pedeparhl U MPOEKTHI, 3aTEM 3TU OAJIIbI CYMMHPYIOTCS U MEPEBOAATCS B MATHOALIHHYIO
KAy OmeHOK. [Ipm 3ToM KakIoMy BHUIY JEATEIBHOCTH JIOJDKHO OBITh MPUITUCAHO OMPEICIICHHOES
YKCII0 0aIoB.

@opMBbI OPpraHu3anuu Y4eOHOii 1esiTe IbHOCTH

Yuurens BbIOMpaeT HEOOXOAMMYIO O0pa30BaTENbHYIO TPACKTOPHUIO, CIOCOOHYIO O0ECHeYuTh
BH3YaJIM3AIUIO TIPOXO0KICHUS TPACKTOPUU O0yUYEHUSI ¢ KOHTPOJIBHBIMU TOYKAMH 33JIaHUH Pa3TUIHBIX
BUJOB: MH(DOPMALIMOHHBIX, MPAKTUYECKUX, KOHTPOJIbHBIX. DOpMBI oOpraHu3anuu  yueOHOU
JESTeIBHOCTH ONPEACISIOTCS BUAaMU yueOHOUM paboThl, cienu@uKkol ydeOHOM TpYIIIbl, U3y4aeMbIM
MaTepuaIoM, yueOHbIMU eIIMU. BO3MOXKHBI ClleyIoIne opranu3aioHHbie GOpMbI 00yUeHUS:

® KJIACCHO-YpOYHas (M3y4eHHE HOBOTO, MPAKTUKYM, KOHTPOJIb, JIOTIOJHUTENbHAS paboTa, YPOKH-
3a4eThl, YPOKH — 3allWThl TBOPYECKHX 3aJaHWii). B MaHHOM cllydae HCIOJIB3YIOTCS BCE THIIBI
00BbeKTOB. [Ipy BBHIMONHEHUN MPOEKTHBIX 33JaHUIl UCCIIEJOBaHHUE, OCYIIECTBICHUE MEKIIPEIMETHBIX
CBSI3€H, TOMCK HH(OPMAIIHH OCYIICCTBIIIOTCS YIAIIUMUCS TIOJT PYKOBOJICTBOM YUHUTEIIS;

® HIMBUAYalIbHAS U WHAUBHAyaIU3upoBaHHas. [103BONSIIOT perynupoBaTh TeMIT TPOABHKEHUS
B 00y4eHHU KaXKIOTO MHIKOJIBbHHUKA CcO00pa3HO ero cmocoOHocTsM. [Ipu pabore B KOMIBIOTEPHOM
KJIacCe IO 3apaHee MOJA0O0pPaHHBIM HH()OPMAIMOHHBIM, TMPAKTUYECKUM W KOHTPOJBHBIM 33 aHUSM,
COOpaHHBIM M3 COOTBETCTBYIOIIUX 0OBEKTOB, ((OPMHUPYETCS MHAUBHIYaAbHAS TPACKTOPHS YUaIlErocs;

erpynmnoBas pabora. Bo3moxkHa paboTa TPyMIl yYamuxcs MO WHAWBHIYATBHBIM 3aaHUsM.
[IpeaBaputenbHo yuutenb GopMupyer OJIOKH OOBEKTOB WM OOmMiA OJ0K, HAa OCHOBAaHUU
JEMOHCTPAIIMHA KOTOPOT'O MPOUCXOUT 00CYKJIEHHE B TPpyMIax ooiieil mpodieMsl, 1100 Mpy HATUYUU
KOMITBIOTEPHOTO Kilacca, 0OCYXKJIEHHE MHUHHU-33]1a4, KOTOPHIE SBIISIOTCS COCTAaBHOW YaCThIO OOIIeH
yueOHOU 3a/1auu;

® BHEKJIacCHasi paboTa, ccienoBaTeIbckasi padoTa, Kpy»KKoBasi paboTa;

® CaMOCTOSITENIbHAA paboTa y4yaluxcs MO M3YyYEHUI0 HOBOTO Marepuaia, oTpaboTKe y4eOHBIX
HAaBBIKOB U HAaBBIKOB TMPAKTHUYECKOTO TMPUMEHEHHsS MPHOOPETEHHBIX 3HAHHM, BBINOJIHEHUE
WHIVMBUIYATBHBIX 32/IaHUH TBOPUYECKOTO XapaKTepa.



3. MOYPOYHO-TEMATUYECKOE NMNJAHUPOBAHUE

No
/i Tema ypokoB Conep:xanue ypoka Bua gesiTeJJbHOCTH YYALIMXCH
AcTpoHoMNS, ee 3HAYEeHNe U CBA3b C APYTMMH HayKamMu ( 2 yaca)
Ipeamer AcTpOHOMHS, €€ CBA3b C IPYTUMHU HayKaMH. Pa3BUTHE acCTPOHOMHUH IMouck mpuMepoB, HOATBEPKIAIOIINX IIPAKTHIECKYIO
11 aCTPOHOMUH. OBLIO BBI3BAHO NMPAKTHYCCKUMU MOTPEOHOCTIMH YeIIOBEKa, HAUMHAS C HaIPaBJICHHOCTh aCTPOHOMUH
ITyOOKOI JPEeBHOCTH. ACTPOHOMHS, MaTeMaTHKA U (PU3UKA Pa3BHBAIIACH
B TECHOI CBs13M ApyT ¢ ApyroM. CTpykTypa u MaciuTaObl BeeneHHo#
Habnronenust — HasemHsbIe 1 KOCMHYeCKHe TPHOOPHI ¥ METOIBI HCCIICJOBAHHS IMpnMeneHne 3HAHMIL, TOTYYEHHBIX B Kypce (pU3HKH, AT OMUCAHIN
2/2 OCHOBA ACTPOHOMHH ACTPOHOMHYECKUX 00BEKTOB. TeIeCKONbI U PagHOTEICCKOIIBI. YCTPOICTBA TelecKkona. XapakTeprucTHKA IPEHMYIIECTB HaOJI0ICHHH,
BceBomHOBas aCTPOHOMHUS IPOBOIMMBIX M3 KOCMOca
IIpakTHYecKkHe OCHOBbI aCTPOHOMMHU (5 4acoB)
3Be3 bl U 3Be3/Has BEIMUMHA KaK XapaKTEePUCTHKA OCBEIIEHHOCTH, IMoxroToBka mpe3eHTanNH 00 NCTOPUH HA3BAHUI CO3BE3IHI U 3BE3I.
cosBesnus. HeGecHbie co3ztaBaeMoi 3Be3/10i. CornacHo HIKaje 3Be3/(HbIX BEIMYMH Pa3HOCTb Ha ITprMeHeHNe 3HaHMIT, TOJYYSHHBIX B Kypce reorpadum, o
1/3 KOOP/IMHATBI. 3BE3/HEIE 5 BeNW4MH, paznuane B moTokax cBera B 100 pa3. DkBaTopuanbHast COCTaBJICHHH KapT B pa3IMYHBIX IpoeKusix. PaboTta co 3Be3aHOMN KapToit
< ) CHCTEMa KOOPJIMHAT: IPSIMOE BOCXOXK/ICHHE U CKIOHEHHE. VICIonp30BaHNe | MPU OPraHU3aIMU U MPOBEJICHUH HAOIIOICHUH
apTol. 3BE3IHOH KapTHI VIS ONpeieNIeHHs 00BEKTOB, KOTOPBIE MOKHO
HaOJI0JaTh B 3a1aHHBIIl MOMEHT BPEMCHH
Buaumoe BsicoTa momoca Mupa Hax TOPH30HTOM H €€ 3aBUCHMOCTD OT XapakTepucTHKa OTINIUTENIFHBIX 0COOCHHOCTEH CyTOYHOTO
JIBIOKEHHE 3BE3/1 Ha reorpaHIecKoil IMHPOTHI MecTa HabmoaeHws. HebecHsIit MepuanaH. JBIDKCHUS 3BE3][ Ha MOIII0CaX, 9KBATOPE U B CPEIHHUX IIMPOTAX 3eMITH
2/4 Pa3IHUHBIX KynemuHarms csetwi. OnpejienieHne reorpaduyeckoi MUpOTHI IO
M3MEPEHHUIO BHICOTHI 3BE3]] B MOMEHT UX KyJTbMHUHAIIN
reorpauIecKux
IUPOTaX.
Buaumoe OKIUNTHKA U 30AaKaIbHbIC CO3Be3qMs. HaKIOH SKINNITHKA K XapakTepuctika ocobeHHOCTe! cyTouHoro aBInkeHns CoHIla Ha
FOIMYHOE [BIKEHHE HeOecHoMY 3kBaTopy. [lonoxenue ConHua Ha SKIMITHKE B JTHUA THOJIFOCAX, IKBATOPE U B CPEAHMX IIHPOTAX 3eMIIN
3/5 ConHia. DKIUITHKA PaBHOJICHCTBUH U CONHIIECTOSIHIHN. MI3MeHeHne B TeUeHHe roaa
) ) MPOAOJDKUTECIIBHOCTU JHA 1 HOYU Ha Pa3jIMYHBIX reorpa(imqecm/lx
MIIPOTax
JiBrokenue u (hasbl Jlyna — 6mmxaiimee k 3emiie HeGecHOE Telo, €€ eJMHCTBEHHBIN W3zy4enune ocHOBHBIX (ha3 JIyHsl. Onucanue NOpsaaKa UX CMEHBL.
JlyHsl. 3aT™MeHHS €CTECTBEHHBIH CITyTHHK. He:pnoz[ oOpamieHns .HYHI:I BOKPYT Amnanms TPUIHH, IO KOTOPLIM Jlyna Bcerjga obpateHa k 3eMie oHOM
Conua u JIyHbI 3eMiIH 1 BOKPYT CBOCH OCH — CHICPUYCCKUH (3BE3/IHBIH) MECSILI. CTOPOHOM.
4/6 ) CuHoOaMYecKHit MecsI — IepHoJ MONHOH cMeHs! (a3 JIyHsl. YcaoBus Ormncanne B3anMHOTO pacrnonoxeHus 3emi, JIyast u ConHna B
HaCTYIUICHUS COJIHCYHBIX U JIYHHBIX 3aTMeHun. 1x MNEPpUOANYIHOCTD. MOMEHTHI 3aTMeHUH. OObsICHCHNE IMPpHUYHH, 110 KOTOPBIM 3aTMCHUSA COJ'IHL[a
ITonHble, 9acTHEIE M KONbIIe0OpasHble 3aTMeHns ConHia. [TomHble n u JIyHBI HE IPOUCXOJIAT KX IBIH MeCSI]
qacTHble 3aTMenus Jlynel. [Ipenseruncienue Oyaymux 3aTMeHUH
Bpems u TouHoe BpeMs U ompereneHne reorpaduaeckoit qonroTsl. YacoBsle IMoxroToBka 1 Impe3eHTanns COOONIEHNs 00 NCTOPUH KalleHIapsl.
5/7 KaJICHAph. nosica. MecTHOE U HOSCHOE, JIETHEE U 3uMHee Bpemst. Kanennaps — AHanu3 He0OOXOAUMOCTH BBEICHHUS YaCOBBIX II0SICOB, BUCOKOCHBIX

CHCTEeMa cYeTa JUINTENbHBIX TPOMEKYTKOB BpeMeHu. McTopus kaneHmapsi.
BucokocHslie roapl. CTapsiil ¥ HOBEIH CTHIIH

JIET 1 HOBOT'O KaJICHAAPHOTO CTHUJISA

Crtpoenne ConHeuHoii cucremb! (7 4acoB)




PaszBurtue T'eonienTpuueckas cucrtema mupa Apucrorend-Iltonemes. Cucrema ITonroToBka u mpe3eHTanus COOOIIEHHS O 3HAYEHUH OTKPBITUI
1/8 IpeJICTaBIeHHIT O SNULUKIOB U M pepeHToB s 00bsICHEHUS nerneo?pasﬁoro newkeHust | Konephuka u [anmunest st GopMupoBaHust HAy4HOI KapTHHBI MUpA.
CTPOEHHH MHDA. mianet. Cozganne Konepaukom TeNHOLEHTPUECKOIT CHCTEMbI MUPa. OOBsiCHEHHUE METICO0PA3HOTO IBMKCHUS IIJIAHET C UCTIOJIb30BAHUEM
Pouib ["asiuiiest B cTaHOBJIEHMH HOBOI CHCTEMBI MHpa SNHMIUKIOB U quddepeHTon
Koungurypanuun BHyTpeHHue 1 BHeUIHHE 1aHeTsl. KoHpuUrypamuu miaHer: Ornucanne ycIOBHI BUIUMOCTH TUTAHET, HAXOSIINXCS B Pa3TUIHBIX
2/9 maner. CHHOIMYECKHii | MPOTHBOCTOsIHME i coeauHeHne. Ilepuonueckoe H3MEHEHHE yCIIOBHIH KoHGUrypauusx. Pemenne 3a1a4 Ha BBIYHUCIICHHE 3BE3/THBIX IEPUO/IOB
TepHO/IL. BHIUMOCTH BHYTPEHHHX M BHEITHUX IUTaHeT. CBSA3b CHHOJINYECKOTO U o0paleHus] BHYTPEHHUX U BHEIIHUX TUIAHET
CHUJIEPHUECKOTO (3BE3JHOr0) MEPUOA0B 00pallleHUs IIAaHET
3aKOHbBI JIBHIKCHUS Tpu 3axona Keruiepa. Dmnurnc. MI3MeHeHHe CKOPOCTH ABUKEHHUS Amnanus 3akoHoB Kermtepa, nx 3HaueHus 1Uis pa3sBUTHS GU3UKH H
mnanetr CoTHEYHOMH IUTaHET M0 UIUNTHYecKuM opourtam. OTkpeiTe Kerepom 3aKkoHOB actpoHoMuu. PerieHue 3a7a4 Ha BBIYMCIICHUE PACCTOSHUI IUTaHET OT
3/10 CHCTEMBI JIBYOKCHHS TJIAHET — BAXKHBIH IIAr Ha yTH CTAHOBJICHUS MEXaHUKL. CornHia Ha OCHOBE TpeTbero 3akoHa Kerurepa
’ TpeTuii 3aKOH — OCHOBA JIJIs BBIYUCIICHHUSI OTHOCUTEIIbHBIX PACCTOSHUN
mwiaret ot CoiHma
Omnpenenexue Pasmepst u popma 3emnu. Tpuanrynsaius. ['opuzoHTaIBHBII Pemienue 3aau Ha BBIYMCIICHUE PACCTOSIHAN U Pa3MEpPOB OOBEKTOB
411 paccTOsHMIA U pa3MepoB | Napajiake. VrnoBeie u nuHeliHbIe pazMepbl Ted COTHEUHOW CHCTEMBI
ten B ConHeuHoM
CHUCTEME.
[Ipaktuueckas [Tnan ConHeuHoii cuctemsl B MacmTade 1 cM k 30 MITH KM ¢ Ioctpoenue nnana CoaHEYHOI CUCTEMBI B IPUHITOM MacuTabe ¢
5/12 | paboTa c mmaHOM YKa3aHHEeM TOJIOKEHUS TUIAHET Ha OpOUTAX COTJIACHO JaHHBIM yKa3aHWU €M TOJI0KEHHUS IJIaHeT Ha opOuTax. OnpezeneHue
COJHEYHOM CHCTEMBL. «IKONBEHOTO aCTPOHOMHUYECKOTO KaJleHAaps» Ha TeKYIIUH Y4eOHbIH rof BO3MOXKHOCTH MX HAOJIIOACHUS Ha 33/IaHHYIO J1aTy
OTKpBITHE U [ToaTBepkneHUe crIpaBeTMBOCTH 3aKOHA TATOTeHHS Tst JIyHBI 1 Perienue 3aau Ha BeIYMCICHUE MacChl TaHeT. OObsICHEHHE
6/13 | mpuMenenue 3akona iaHeT. Bo3myie Hus B nBrkeHnu ten ComHeyHOH cucteMbl. OTKphITHE | MeXaHM3Ma BOSHUKHOBEHHMSI BOSMYILECHHH U TPUIHMBOB
BCEMHPHOTO TATOTEHHSL. wianeTsl HentyH. Onpenenenue Macchl HeOeCHBIX Tell. Macca u
IOTHOCTH 3eMud. [IpUKBBI M OTIIMBBI
JBmxenue Bpewms crapra KA u TpaekTopuun mosera K miaHeTaM U APYTUM IToxroToBka u mpe3enTanus coobuieHus o KA, uccneayrommx
MICKYCCTBEHHBIX tenaM CoJTHEYHOi cucTeMbl. BrinoaHeHne MaHeBPOB, HEOOXOUMBIX Uit | NpUpoAy Ten COoNHEUHON CHCTEMBI
7/14 | cryTHUKOB 1 MOCAJIKH Ha MOBEPXHOCTH MJIAHETHI MITH BBIX0JIa HA OPOUTY BOKPYT Hee
KOCMHYECKUX
anmapatoB (KA).
IIpupoaa Tea conneyHoi cucrembl (8 yacoB)
ConHeuHas T'unoresa o popmupoBanuu Beex Tea CONHEUHOW CHCTEMBI B AHanu3 OCHOBHBIX MTOJIOXKEHUH COBPEMEHHBIX MIPEICTABICHAN O
1| crcTeMa Kak KOMILIEKC | MPOLECCE JUIMTENLHON SBONIOLKMH XOJI0JHOTO ra30MbIIEBOr0 O0NaKa. npoucxoxaeHuu Tea1 CONHEYHON CHCTEMBbI
/15 TeJ, MMEIOMMX 00IIee OO0bsiCHeHNE UX IPUPOJIBI HA OCHOBE 3TOI TUMOTE3HI
IIPOUCXOXKICHUE.
3emuist u JIyHa - Kparkue cBenenns o npupoae 3emiti. Y CI0BUS Ha TIOBEPXHOCTH Ha ocHoBe 3HaHuit u3 Kypca reorpaduu CpaBHEHHE IPUPOIBHI 3EMITH
JIBOMHAS TUIAHETA. Jlynsl. JIBa TUNa JIyHHOM OBEPXHOCTH — MOPsI U MaTepuKu. ['opsl, ¢ npupooit JIyrsl. O0bsCHEHHE IPUYUHBI OTCYTCTBHUS y JIyHBI
Kpatepsl u Apyrue ¢hopmel penbeda. [Ipomeccs popMupoBaHus atMocdepsl. Onucanue OCHOBHBIX ()OPM JIYHHOH MOBEPXHOCTH U UX
2/16 noBepxHocTH JIyHBI 1 ee penbeda. Pe3yabrarsl ucciae0BaHuid, MPOUCXOXK/ICHHUSI.
MPOBENICHHBIX ABTOMATHYECKUMU arliapaTaMy U aCTPOHABTAMHU. IToaroroBka u mpe3eHTaIus coodmeHus 00 ncciaenoBanusx JIyHsl,
Buytpennee ctpoenne JIynsl. XUMHUECKUH cOCTaB JIyHHBIX TOPO. IIPOBEJICHHBIX CPEJICTBAMU KOCMOHABTUKI
O6Hapyxenue Bob! Ha Jlyne. [lepciekTuBsl ocBoeHus JIyHBI
3/17 [Be rpynmsl AHanu3 OCHOBHBIX XapaKTEPUCTHUK IIaHeT. Paznenenue miaHeT no AHanu3 TaOJIMYHBIX JTAaHHBIX, IPU3HAKOB CXOJICTBA M PA3JIUUNI

IJIAHCT.

pasmepam, Macce U cpeiHeil IIoTHOCTH. [ImaneTs! 3eMHOM Ipynbl 1

HM3y4aeMbIX 00BEKTOB, KIIACCUPUKAIUS O0HEKTOB
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IUIAHETBhI-TUTraHThl. VX pasinius

[Ipupona nianet
3eMHOM rpyInbl

CXO/CTBO BHYTPEHHETO CTPOCHHUS X XUMUYECKOTO COCTABA IIAHET
3eMHOH rpynmnsbl. Penbed nosepxHoctu. BynkaHu3M U TEKTOHHKA.
MerteoputHbie Kparepbl. OCOOEHHOCTH TEMIIEPATYPHBIX YCIOBHI Ha
Mepxkypun, Benepe u Mapce. Otinuuns coctaBa aTMocdepsl 3eMiiu OT

Ha ocHoBe 3HaHui1 Qu3nIeCcKUX 3aKOHOB 00BSICHEHHE SIBICHUH U
MIPOLIECCOB, MPOUCXOAAIINX B aTMOc(hepax miaHeT. Onucanue u
CpaBHEHHE MPUPOIBI IUTaHET 3eMHOM rpymiibl. OOBsICHEHHE IPUYHH
CYIIECTBYIOMIUX pa3nuuuii. [IoAroToBKa U MpEe3eHTaIUs COOOLICHHS O

4/18 atMochep Mapca u Benepbl. Ce30HHBIC H3MEHEHHS B aTMOCdepe U Ha pe3ynbTaTax UCCIEIOBAHUN TUTAHET 3éMHOU TPYIITIBI
noBepxHocTH Mapca. CocTostHue BoAbI Ha Mapce B IpoIjioM U B
HacToslee BpeMs. DBOJIIOIUS IPUPOAbI IUTaHeT. [IouCcKH KU3HHU Ha
Mapce
Ypok-mucckycus OO6cyxeHne pa3InYHbIX aclleKTOB MPOOJIeM, CBI3aHHBIX C ITonroToBka u mpe3eHTanus CooOIIEeH s MO 3TOil pobdieme.
5/19 | «ITapuukoBbIif 3hdext: | CYIECTBOBAHHEM NAPHIKOBOTO s¢dekra u ero ponu B GOpMUPOBAHHUHU U VYuyactue B TUCKYyCCHH
10JTB3a WM BPEAD» COXpaHEHUHU YHUKAJIBHOH NPHPOJIBI 3eMin
Ili1aHeTBI-TUTaHTEI, XUMHYECKHH COCTaB U BHYTPEHHEE CTPOCHHUE IJIAHET-TUTAHTOB. Ha ocHoBe 3HaHui1 3aKOHOB (PU3UKH OIMCAHHE IPUPOJIBI TUIAHET-
¥IX CITyTHHKH H KOJIBIA. Vcrounnky sHeprun B Hepax mianeT. OOnauHbIi HOKPOB U ruranToB. [IoATOTOBKA U Mpe3eHTaIHsl COOOLICHHUS O HOBBIX pe3yibTaTax
6/20 aTMocdepHas TUpKyIsius. PazHooOpasue npupoibl CITyTHUKOB. UCCIIeIOBaHUI IUTAHET-TUTAHTOB, UX CITYTHUKOB M KOJIel. AHaIN3
CXO0/ICTBO MIPUPOJIBI CITYyTHUKOB C IUTAaHETaMHU 3eMHO# rpynmsl U JIyHOI. OIIpEACIICHHUS TIOHATHS «TUIAHETa»
Hanuune armocdep y kpynHelmmx cryTHUKOB. CTpOCHHUE U COCTaB
KOJIell
Madsie Tena AcTtepouns! TmaBHOTO Tosica. VX pa3Mepsl 1 YUCIIeHHOCTh. Maisie Onucanne BHEITHETO BHA aCTEPOUOB U kKomeT. OObsIcHEeHNe
COJTHEUHOM CHCTEMBI tena nosica Koitnepa. IlmyToH 1 1pyrue KapiukoBble MIaHeTsl. KoMeTs. MPOIIECCOB, MPOUCXOIAIINX B KOMETE, IIPU U3MEHEHHUH €€ PACCTOSHUS OT
7/21 Ux cTpoenue u cocraB. Opoutsl komeT. O0I1Iast YUCICHHOCTh KOMET. ComnHra.
Komertnoe o6mnako Oopta. AcTeponjHO-KOMETHAsl ONTaCHOCTh. Bo3- ITonroToBka u nmpe3eHTanus cCooOIIEeH s 0 croco0ax OOHapYKEHUs
MOYXHOCTH ¥ CIIOCOOBI €€ TPeIOTBPAILEHHUS OIIaCHBIX KOCMHYECKUX OOBEKTOB U MTPEAOTBPALICHHS HX CTOJIKHOBEHHUS C
3emieii
Merteopsl, Omunounsie Meteopbl. Ckopoctr BeTpeuu ¢ 3emield. Hebombime Ha ocHoBe 3HaHUS 3aKOHOB (DU3UKHU OMUCAHUE U OOBSICHCHHE
8/22 OoNnabI, METEOPUTHI. Tena (Mereopouibl). MeTeopHbIe MOTOKH, WX CBSI3b ¢ KoMeTaMu. KpynHble | sBiaeHui mereopa u Oonuna. [Toaroroska cooOueHus 0 najieHuu

Tena. SIBneHue 60III/I,£[3, nageHue METeopuTa. Kﬂaccn(bm(aum{ €TCOPUTOB!
JKCJIC3HBIC, KAMCHHBIC, )KCJIC30KaMCHHBIC

Han0oJjIee N3BECTHBIX METCOPUTOB

Coanie u 3Be31b1 (6 4acoB)

CoHIe: ero

Wcrounuk sneprun CosHIA U 3B€37] — TEPMOSACPHBIC PEaKIIUH.
[epenoc sneprun BHyTpH Conaua. CTpoeHHe ero arMoc(epsl.

Ha ocHoBe 3HaHuUi1 QpU3NYECKUX 3aKOHOB ONUCAHUE U OOBSICHEHHE
SIBTICHUH ¥ TiporieccoB, HabmogaeMbix Ha ConHile. OnmicaHue Mporeccos,

1/23 | cOCTaB U BHYTpPEHHEE
CTpOEHHE. I'panynsauus. ConHeuHast kopoHa. OOHapyKEHUE MOTOKA COJIHEUHBIX MPOUCXOASIIUX MTPU TEPMOSIEPHBIX PEAKLNAX MPOTOH-TIPOTOHHOIO LUK
HEeWTpUHO. 3HAYCHUE ITOTO OTKPBITHS JUTsl PU3HUKHU U acTPODUIUKH
CoHeyHas [IposiBnenus: conHeyHONW aKTUBHOCTHU: COJTHEUHBIE MSATHA, Ha ocHoBe 3HaHUi1 0 M1a3Me, MONTYYEHHBIX B Kypce PU3HUKH,
AKTHBHOCTE U €6 MIPOTYOEpaHIIbl, BCIIBILIKH, KOPOHAJIbHBIE BEIOPOCH! Macchl. [ToToku onucaHue oOpa3oBaHus MATEH, IPOTYOSpaHIIEB U IPYTUX MPOSBICHUN
2/24 | BausHue Ha Semitio. COJIHEUHOH m1a3Mbl. X BIMSHUE Ha COCTOSIHUE MarHUTOC(epbl 3eMIIu. COJIHEYHOM aKTUBHOCTH. XapaKTEPUCTUKA IPOLECCOB COTHEUHOM
MarHuTHbIE OypH, MOJSIPHBIEC CUSHHS U APYTUE reo(pU3NIecKre SIBICHUS, | aKTHBHOCTH M MEXaHW3Ma UX BIHSHUS Ha 3eMITIO
BIMSIIOLIME HAa PAIMOCBA3b, COOU B JIMHUAX AJIeKTponepenadu. [lepuon
M3MEHEHHUS COJTHEYHOM aKTUBHOCTH
Ddusunueckas 3Be3/1a — MPUPOAHBINA TepMOsAAEpHBIi peakTop. CBETUMOCTh Omnpenenenue MOHATHS «3Be3a». YKa3aHHE MOJI0KEHUs 3Be3 Ha
IPUPO/IA 3BE3]L. 3Be3lbl. MHOrooOpasue mupa 38e31. Mx crniekrpaibHas KiacCuprKanus. JIuarpaMMe «CHeKTp — CBETUMOCTB)» COTJIACHO MX XapaKTEPUCTHUKAM.
3/25 3Be3/1bI-TUTaHThI U 3BE3/1bI-KapJIMKu. [lnarpaMmma «crexTp — AHanu3 OCHOBHBIX I'PYIII AWarpaMMbl

CBETUMOCTbY. [|BOMHbIE U KpaTHBIE 3B€3/1bl. 3BE3HbIE CKOMIeHHs. X
COCTaB ¥ BO3pacT
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ITepemenHble U

He(beI/IZ[LI — HPUPOJAHBIC aBTOKOJICOATCIIBHBIC CUCTEMBI.
3aBHCHMOCTD «Oepuo — CBETUMOCTBY. 33TM€HHO-HBOI71HBI€ 3BC3bI.

Ha ocHOBe 3HaHUM 1O (hU3UKE ONHCAHHE IyTbCAIUHU Hedern T Kak
aBTO-KoJIe0aTeIbHOro npouecca. IIoaroroBka coodueHus o crnocodax

HEeCTallMOHAPHBIE
4/26 3BE3IBI Bcenpimkn HOBBIX — sIBI€HHE B TECHBIX CHCTEMax BOHHBIX 3BE3I. OOHapYKEHUS «IK30IUIAHET» U MOIYYECHHBIX PE3yabTaTax
' OTKpBITHE «IK30IIJIAHET» — IUIAHET U INTAHETHBIX CUCTEM BOKPYT JPYTUX
3Be31
DBOIIIOLMS 3BE3I. 3aBHCUMOCTb CKOPOCTH U HPOIOJDKUTEILHOCTH HBOJIIOLIUH 3BE3/ OT Ha ocHoBe 3HaHwuii 1o (hu3nke OleHKa BpeMEHH CBEYEHUS 3BE3/IbI 110
5/27 nx Macchl. Benpimka CBepXHOBOH — B3PBIB 3B€3/16I B KOHIIE €€ M3BECTHOI Macce 3amacoB BOJOPO/IA; ISl OIMCAHKS IPHPOIBI 00BHEKTOB
sBostoMK. KoHeuHble cTaanu jXu3HH 3Be3/1: Oesible KapJuKy, Ha KOHEYHOU CTaIM{ 3BOJIIOLUH 3BE3]L
HEHTPOHHBIC 3Be3/1bl (IYJIbCAPhI), YEPHBIC IBIPBI
[IpoBepounas IIpoBepounas pabora no remam: «CtpoeHre COTHEYHOH CUCTEMBD», IToaroroBka k IpoBepouHO paboTe.
pa6ota «CoHIe U «IIpupona ten ComHedno cuctemMb», « COMHIIE U 3BE3IB» IToBTOpenme:
6/28 ~—OCHOBHEBIX BOIIPOCOB TEM;

ConHeuyHas CUCTEMaY.

—Ccnoco0OB pelIeHuUs 3a/1a4;
—TMPUEMOB IPAKTUIECKOI paboThl ¢ 1aHOM COJTHEYHON CHCTEMBI

CTtpoeHue u 3BOJIIOLNS BeeJleHHOH (5 yacoB)

Hama I'amakTuka.

Pasmeps! u crpoenne [Nanaktuku. PacnionoxxeHue u IBUXEHUE
Comnnna. ITnockas u cheprudeckas moacucTeMs [ anaktuku. Snpo u

Onwucanue CTpoeHust U cTpyKTypsl [ anaktuku. M3yyenne o0bekToB
IUIOCKOH ¥ cepuieckoii nojcucteM. [IororoBka cOOOLICHUS O Pa3BUTHH

1/29 9
cnupanbHble pykaBa [anakTuku. Bpamenue "anaktuxu u npoGiema uccrnenoBaHui [anakTuku
«CKPBITOH Macchl»
Harua "amakTuka. Pagunousnyuenne mex3Be3qHoro Beniectsa. Ero cocraB. O6nactu Ha ocHoBe 3HaHHii 10 (HU3HKE OOBSICHEHNE PA3IMYHBIX MEXaHU3MOB
2/30 3Be371000pa3oBaHusl. OOHAPY)KEHHUE CIOXKHBIX OPTAHUUECKUX MOJIEKYIL. panuousnydenus. Onucanue npouecca GopMHUPOBaHUS 3BE3] U3
B3anMocBsI3b 3BE3/1 M MEXK3BE3IHOM cpeabl. [ImaneTapHble TYMAaHHOCTH — | XOJIOJTHBIX Ta30IbUIEBBIX 00JIaKOB
OCTaTKHU BenblieKk CBEPXHOBBIX 3BE3]L
Jpyrue 3Be3/1HbIC CrupasbHble, SJUIMITUYECKHE U HeNPaBUIIbHBIC TaJIakTHKH. VX Ormpenernenne THIOB ranakTuk. [loaroroBka cooduieHus o Haubdoiee
CHCTEMEBI — TaTaKTHKL. OTJIMYUTEIbHBIE 0COOCHHOCTH, pa3Mephl, Macca, KOJIMUECTBO 3BE31. UHTEPECHBIX UCCIIE0BAHUAX IAJaKTUK, KBAa3apOB U APYTUX JAJEKUX 00b-
3/31 CBepXMacCcUBHBIE YEPHBIE JBIPHI B APaX ranakTuk. KBasapel u eKTOB
panuoranakThky. BzaumogelictByromue ranaktuku. CKOIUIEHUS U
CBEPXCKOIUICHHSI FAJIAKTHK
Kocmomorus O61mas Teopust oTHocuTensHocTU. CTanuoHapHas Beenennas A. ITpumenenue npunnuna Jlomiepa s 00bSICHEHUS «KKPACHOTO
Hauana XX Beka. DOitamreitna. BeBon A. A. ®puamana o HecTanmoHapHOCTH BeeneHHOH. MEILECHUS.
4/32 «KpacHoe cMelieHre» B CIIEKTpax TalakTHK U 3aKOH Xab0:a. IonroroBka cooOuieHus o AearenbHocTH Xad6na u Gpuamana.
Pacmupenne BeeneHHo# poucxouT 0THOPOJHO U U30TPOITHO Jloka3aTesCTBO CIIpaBeIIMBOCTH 3aKoHA Xa00na s HabmonaTens,
PAcIOJI0KEHHOIO B JII000H ranakTHKe
OCHOBBI I'mmote3a I'. A. 'amoBa o ropsiuem Hauasne Beenennoit, ee IonroroBka 1 mpe3eHTaLus COOOIIEHHs O JesTenbHoCcTH ['aMoBa u
COBPEMEHHOM 000CHOBaHUE U IOATBEPXKIeHUE. PenkToBoe m3nydenue. Teopus naypeatoB HobGeneBckoii mpemun 1o ¢usuke 3a paboThI 0 KOCMOJIOTHH
5/33 KOCMOJTOIHH. Bonbioro B3psiBa. O6pazoBaHUe XUMUYECKHMX DIIEMEHTOB.

DopMHpPOBaHUE TAIAKTUK U 3BE3[l. Y CKOpEHHE paciiupeHus BeeneHHo.
«TemHas sHEprusH» U aHTUTSATOTEHHE

7Ku3Hb 1 pa3ym Bo BcesleHHOIl (2 yacoB)

1/34

Ypok —
KoH(epeHus
«OnUHOKA 11 MBI BO
Bcenennoii?»

[Ipobnema cyuiecTBOBaHMs KH3HU BHE 3eMJIH. Y CJIOBUS,
HEOO0XOIUMBIE [UIs Pa3BUTHS KU3HU. [IOMCKH KU3HM Ha IUTaHETax
ConneuHol cuctembl. CII0/kKHbIE OPTraHUYECKUE COEJUHEHHS B KOCMOCE.
CoBpeMeHHbIE BO3MO)XHOCTH PaIMOACTPOHOMHMU M KOCMOHABTUKH JUIS

ITonroToBka u Mpe3eHTaNus COOOIIECHHUSI O COBPEMEHHOM COCTOSHUU
Hay4YHBIX UCCIIEAOBAHUH 110 TIPOOIIEMe CYIIeCTBOBAHUS BHE3EMHON YKH3HI
BO BceneHHO#. YyacTre B IMCKYCCHH IO 3TOH mpodiieme
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2/35

Ypoxk —
KoH(pepeHIHs
«OIMHOKH JT1 MBI BO
Bcenennoit?»

CBsA3HU C APpYI'MMHU HUBUIIU3ALTUSIMU. ILnaneTHbIE CUCTEMBI Yy Apyrux 3BE€31.
YenoBeuecTBO 3asBJISET O CBOEM CyHmIeCTBOBaHNHU
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