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IHOACHUTEJIBHASA 3AIIMCKA

HaumenoBanue kypca: ACTpoOHOMUS

Knace: 10 .

YposeHsb o011ero 00pa3oBanus: cpenHee ooiiee (ba3oBblil ypoBeHb)

Cpoxk peanmsaruu nporpammbl: 2021-2022 y4ueOHbIH T0o1

KonugectBo yacoB no yueOHOMY I1aHy: Bcero 34 yaca B roj, B Henenmo 1 gac

[TnanrpoBaHUe COCTABICHO HA OCHOBE Tporpammsl : [IpumepHas nporpamma yuedHnoro npeamera ACTPOHOMUA 11 k. (aBropsl mporpammsr b.A.
Boponnos-Benssmunos, E.K. Crpayr, M.: Ipoda, 2013r.).

YyeOuuk: «Actpornomus. ba3oseiit ypoBeHb. 11 knace» b.A. BopoHnos-BenbsMuHOB,

E.K.Ctpayr M.: Ipoda, 2018r.

OOm1ast xapakTepuCTHKa yUeOHOTO TpeaMeTa
ACTpOHOMUS B POCCUHCKOM IIIKOJIE BCETJa paccMaTpuBajiach Kak Kypc, KOTOPbIH, 3aBepiias (u3nKo-MareMaTuyeckoe 00pa3oBaHne BHIITYCKHHKOB
CpeAHEeH ILIKOJIbI, 3HAKOMUT MX C COBPEMEHHBIMU NPEJCTABICHUSIMU O CTPOCHHUU M HBOJIONUHM BceneHHO# M crocoOCTByeT (OpMUPOBAHUIO HAYYHOT'O
MHUpPOBO33peHus. B HacTosiee BpemMsi BAXKHEHIIMMHU 3aJjayaMHi aCTPOHOMHH SBJISIOTCS (POPMUpOBaHHUE MPEJICTABICHUH O €IUHCTBE (PU3NUECKUX 3aKOHOB,
JEeWCTBYIONIMX Ha 3emiie U B Oe3rpaHnyHOi BceneHHoM, 0 HempepbIBHO MPOUCXOIAIIEH IBOJIIONUY HAIIEH TUIaHEThl, BCEX KOCMUUYECKHX Tell M UX CHCTEM, a
TaKKe caMou BceneHHow.

MecTto npeamera B y4eOHOM IIaHe

Nzydenune kypca paccuntano Ha 34 gacoB. [Ipu ruianupoBanuu 2 9acoB B HEJIETIO Kypc MOKET OBITh MPOWIeH B TeUeHHe TepBoro moxyroaus B 11 kimacce.
[Tpu nmnanupoBanuu 1 yaca B HezeNio 1eJIecO00pa3HO HAUYaTh U3yYeHHE Kypca BO BTOpoM nonyroauu B 10 kinacce M 3aKOHUUTH B MIEPBOM HOIYTOJUU B
11 xunacce.

BaxHyto posib B OCBOEHHH Kypca MIpatoT MPOBOJUMBIE BO BHEYPOUHOE BpeMsi cOOCTBEHHbIe HaOmoneHus yqamuxcs. Crnenuduka miaHUpoOBaHUS ATUX
HAOJIIOICHUI OTIpeiesieTCss IByMsl 00CTOsSITeIbcTBaMU. Bo-TiepBbIx, oHM (3a UCKIIOUeHHeM HaOmroneHuit CoJHIA) JODKHBI TPOBOUTHCS B BEUEpHEE WITH
HOYHOE BpeMsi. Bo-BTOPBIX, 00BEKTHI, MPUPO/Ia KOTOPBIX U3Y4aeTCsl HA TOM MJIM HHOM YPOKE, MOTYT OBITh B 3TO BpeMs HEAOCTYIHBI s HaOmoaeHuid. [Ipu
HJIaHI/IpOBaHI/II/I HB.6JIIO,Z[€HPII>1 3TUX 06’beKTOB, B OCO6€HHOCTI/I IJIaAHECT, HCOGXOI[I/IMO quTBIBaTB yCJIOBI/Iﬂ X BUIUMOCTH.

[TpumepHbIil nepeyeHb HaOMIOACHUH
Habnronenust HEBOOPYKEHHBIM TIJ1a30M

1.OcHOBHBIE CO3BE3/UsI M HanboJIee sIPKHUE 3BE3/1bl OCEHHETO, 3MMHET0 U BeCeHHero Heba. MI3MeHeHne nx MoJIoKEHUs ¢ TeUeHHEM BPEMEHHU.
2. JImwxenue JIyHbl 1 cMeHa ee ¢as.

HaOnroneHus B Teeckon

1.Penved JlyHsl.

2.®a3pl Benepsl.

3.Mapc.

4.¥OnuTep U €ro CIyTHUKHU.



5.CarypH, €ro Koiblia ¥ CIIyTHUKHU.
6.CoutHeuHbIe TsiTHA (HA SKpaHe).
7.J1BOMHEBIE 3BE3bI.

8.3Be3aubie ckorutenus ([Tnesanr, ['uasr).
9.bonbimas TymaHHocTh OpHoHa.

10. TymanHOCTb AHIPOMEIBI.

PE3VJIbTATBI OCBOEHU S KYPCA
JIMYHOCTHBIMH Pe3yJIbTaTaMH OCBOCHHUS Kypca aCTPOHOMHUH B CpeJHEH (IIOJTHOM) IIKOJIE SBIISIOTCS:

dbopMHUpOBaHHE YMEHHS YIPABIATH CBOCH IO3HABATEILHOM NESTEIHHOCTHIO, OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CaMOOOPA30BaHMIO, a TAKXKE OCO3HAHHOMY IOCTPOEHHMIO WHAMBHIYaTbHON 00pa3oBaTEIbHOHN MESATEIHLHOCTH HAa OCHOBE YCTOHYMBBIX
MO3HABATEIbHBIX HHTEPECOB,;

. (dbopMupoBaHHe MO3HABATEIHHON U WH(POPMAIIMOHHON KYJIBTYPbI, B TOM YHCJI€ HABBIKOB CAMOCTOATEIBHOW pabOThl ¢ KHUTaMH M TEXHUYECKUMHU
cpeacTBaMu MH(POPMALMOHHBIX TEXHOJIOTUH;

. ¢dopmupoBaHue yOEKICHHOCTH B BO3MOXKHOCTM TIO3HAHUS 3aKOHOB NPUPOABI M MX HCIOJB30BaHMS Ha 0JIaro pa3BUTUS 4YEJIOBEYECKOMH
IUBUIIN3ALINY,

. (dbopMHUpOBaHUE YMEHHsI HaXOJHUTh aJCKBATHBIE CIIOCOOBI MOBEACHUS, B3aUMOJICHCTBUS U COTPYIHUYECTBA B Tpoliecce yueOHON U BHEy4eOHOM
JEATEIbHOCTH, IPOSIBIATH YBOXKUTEIbHOE OTHOIIEHHE K MHEHHUIO ONIIOHEHTA B X0/1€ OOCYKJICHHSI CIIOPHBIX MPOOJIEM HAYKH.

MeTtanpeaMeTHbIe Pe3yJabTaThl OCBOCHUS MTPOTPAMMBI IIPEANOJIAratoT:

. HAXOJUTh MPOOJIEMY MCCIIEIOBaHMSA, CTaBUTh BOMPOCHI, BBIJIBUTATh TUIIOTE3Y, MpeAaraTh ajJbTEPHATUBHBIC CIIOCOOBI pEIICHHs MPOOJIeMbl U
BbIOMpaTh U3 HUX Hanbosee F(PPEKTUBHBIN, KIacCU(PUIMPOBATH OOBEKTHI UCCIIEIOBAHUS, CTPYKTYPHPOBATh U3y4aeMblii MaTepHall, apryMeHTUPOBATH CBOIO
MO3UIHIO, (POPMYIHUPOBATH BHIBOJIBI M 3aKJIIOUCHUS;

. aHaAJTM3UPOBATh HAOIIOAaEMbIE SIBIICHUS U OOBSICHATH PUYHUHBI UX BO3SHUKHOBEHUS,

. Ha TPAKTHKE I0JH30BATHCS OCHOBHBIMH JIOTHYECKUMH TNPHEMaMHU, METOJaMHU HaOIOJICHHs, MOJEIUPOBAHUS, MBICIEHHOTO SKCIEPUMEHTA,
IIPOTHO3UPOBAHUS,

. BBITIOJIHATH IIO3HABATEIILHBIE U IIPAKTUYECKUE 3a/1aHUs], B TOM YUCIIE IPOEKTHBHIE;

. U3BJICKaTh MHPOPMAIMIO W3 Pa3IMYHBIX MCTOYHUKOB (BKJIIOYAsh CPEACTBAa MAacCOBOM MH(OPMAIMU M MHTEPHET-PECYPChI) U KPUTHUYECKH €€
OLICHUBATb;

. TOTOBUTBH COOOIICHHUS U MTPE3CHTAIIUH C MCIIOJIb30BaHHEM MaTepHaJIOB, MOJIY4YEeHHBIX U3 IHTEepHEeTa U APYTUX HCTOYHUKOB.

IIpenmeTHbIe pe3yJbTATHI U3YYCHUSI aCTPOHOMUH B cpeqHed (MOJIHOMW) IIKOJIE TPEICTAaBICHBI B COJCPKAHUU Kypca Mo TemaM. OOecreunTh JOCTHKEHHE
IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMBbl, CO3/aTh OCHOBY JUIS CaMOCTOSITEIBHOTO YCIEHIHOTO YCBOEHHS
00y4aroImMMHUCs HOBBIX 3HAHUN, YMEHUH, BUAOB U CIIOCOOOB IESITEIHHOCTH JIOJDKEH CHCTEMHO-/IEATeIbHOCTHBIN MOIX0A. B COOTBETCTBUHU € 3TUM HOJXO0JI0OM
MMEHHO aKTHBHOCTb OOYYaIOLIUXCS MPHU3HAETCS OCHOBOM NOCTM)KEHHS Pa3BUBAIOIIMX Lieel 0O0pa3oBaHMS — 3HAHMSA HE IEpPEelaloTcs B TOTOBOM BHIE, a
TOOBIBAIOTCS YUAIIMMUCS B TIPOLIECCE MMO3HABATEIBHOM 1S TEbHOCTH.,

OpxHuM U3 myTell MOBBIIICHUS MOTHBALMHU U 3PPEKTUBHOCTH YU4e€OHOH AEATEIbHOCTH B OCHOBHOM IIKOJIE SBJISETCS BKJIIOUEHHUE YYAIHUXCS B yueOHO-
UCC1e008amenbCKy0 U RPOEKMHYI0 0eAme1bHOCHb, KOTOPAsi UMEET CIIeyIolIiue 0COOCHHOCTH:



1.uenu U 3a1a4u STUX BUJOB JEATEIBHOCTU YYALIUXCS ONMPEICIISIIOTCS KaK UX JIMYHOCTHBIMUA MOTHBAaMU, TaK U COLIMAJIBHBIMU. JTO O3HAYAET, YTO TakKas
JeSITeNbHOCTh JIOJDKHA OBITh HAINpaBieHA HE TOJBKO HA TOBBIIICHHE KOMIETEHTHOCTH MOJPOCTKOB B IMPEAMETHON OOJACTH OMpEAETCHHBIX Y4eOHBIX
JWCIHILUINH, HE TOJIbKO HA Pa3BUTHE UX CIIOCOOHOCTEH, HO U HA CO3/IaHUE MPOIYKTa, HMEIOIIETr0 3HAUUMOCTD ISl IPYTHUX;

2.y4eOHO-UCCIIeIOBATENbCKAs M TIPOSKTHAS JIEATEIBHOCTh JOJKHA OBITh OpraHW30BaHA TaKUM O0pa3oM, YTOOBI ydamluecs CMOTIIA PEal30BaTh CBOU
MOTPEOHOCTH B OOIIEHHWU CO 3HAYNUMBIMHU, peEepEeHTHBIMU TPYNIAMU OJHOKJIACCHUKOB, yuutened u T. A. CTpos pa3iMyHOrO pojJa OTHOIIEHHUS B XOJIE
LIEJICHANPABJIEHHOW, ITOMCKOBOM, TBOPUYECKON U MPOJYKTUBHOM AEATEIBHOCTH, MOAPOCTKHA OBJIAJEBAOT HOPMAaMH B3aMMOOTHOILIEHUMN C Pa3HBIMU JIIOJbMH,
YMEHHSIMH MEePEXOJAUTh OT OJHOTO BUAA OOIICHHS K JPYromy, MPUOOPETar0T HaBBIKM WHIUBUAYAIBHON CAMOCTOATEIHHONW pabdOThI U COTPYIHUYECTBA B
KOJUJICKTUBE;

OpraHm3anusi y4eOHO-UCCIIEIOBATENLCKUX U MPOEKTHBIX pa0dOT IIKOJIHHUKOB OOECNEYMBACT COYETAHHWE PA3IUYHBIX BHUIOB I03HABATEIHHOM
NESITeNbHOCTH. B 3THX BUJaX HEATENLHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTUYECKH JFOOBIE CIOCOOHOCTH TOAPOCTKOB, PEATM30BAHBI JINYHBIE
MPUCTPACTHS K TOMY I UHOMY BUAY AEATEIbHOCTH.

COJEPXXAHUE
UYro n3yqyaer acCTpOHOMUH.
HaOnronenuss — ocHoBa actpoHoMuu (2 1)
AcTtpoHoMuS, ee CBA3b ¢ JIpyrumu Haykamu. CTpykTypa u macmrtabbl BcenmenHoil. OCOOEHHOCTH acCTPOHOMHYECKHX METOJ/OB HCCIIECTOBAHUS.
Teneckonsl U paguoTENeCKONbl. BCEBOIHOBas aCTPOHOMUS.
IIpeameTHbIe pe3yabTaThl OCBOCHUS TEMBI ITO3BOJISIOT!
o BOCITPOM3BOIUTH CBEJICHUS TI0 UCTOPUU PA3BUTHSI ACTPOHOMHUH, €€ CBA3SIX C (U3UKON U MAaTEeMaTUKOM,

. MCIIOJIb30BATh TOJIYUCHHBIC paHEe 3HAHUS JIJIs1 OOBSCHEHHS YCTPOMCTBA U PUHIIUITA PAOOTHI TEJIECKOTIA.
[Tpaktudeckue ocHOBBI acTpoHOMUH (5 1)

3Be3/bl M CO3BE3IMs. 3BE3HBIC KapThl, II00YCHl U aTiackl. Buaumoe ABWKEHHE 3Be37 Ha Pa3IMUHBIX reorpaduyeckux mupoTax. KynbMmunamus

cBetui. Bunumoe roanynoe nemxenne ConHma. Oxiaunrtuka. JBuxenne u ¢assl JIynsl. 3armenus Connna u Jlynsl. Bpems u kanenaaps.

IIpeameTHbIe pe3yabTAaThl U3YUYCHUS TaHHOW TEMbI IO3BOJISIOT:

. BOCIIPOM3BOIUThH ONpEACICHHS TEPMHHOB U MOHATHI (CO3Be3[Me, BBHICOTa M KyabMHHAIMs 3Be31 W CoJHIA, SKIMITHKA, MECTHOE, TOSCHOE,
JICTHEE U 3UMHEE BpeMsl);

. OOBSICHATH HEOOXOIUMOCTh BBE/ICHUSI BUCOKOCHBIX JIET U HOBOTO KaJICHAAPHOTO CTUJIS;

. OOBSICHATH HaOJIOIaeMble HEBOOPYKEHHBIM TJ1a30M JBMKEHUs 3Be31 W COJIHIA HAa Pa3iUYHBIX reorpadUuecKux MIMPOTax, ABHKEHHE U (ha3bl
Jlynbl, npuunnsl 3aTMeHuit JIynsl u ConHua;

. MPUMEHSTH 3BE3JHYIO KapTy ISl IOUCKA Ha HeOe OIpe/IeIeHHBIX CO3BE3IUH 1 3BE3/I.

Ctpoenue CosiHeuHOM cucteMsl (7 )

PasButue npeacraBiaeHuii 0 cTpoeHUH Mupa. ['eonieHTprueckas cucrema mupa. CTaHOBJICHHE IelIMOLEHTPUYECKOi crucreMbl Mupa. Kondurypauuu
TUIAaHET ¥ YCIOBHUS MX BUIUMOCTH. CHHOJMYECKUI M CUICPUYECKUi (3BE3IHBII) TIeproibl oOpamieHus riaHer. 3akonsl Keriepa. Onpenenenue paccTosHAN
u pazmepoB Ten B ConHeyHOH cucteme. ['opH30HTaNbHBIA Mapajuiake. J[BukeHne HeOECHBIX Tell MOJ ACUCTBUEM CHI TAroteHus. OmnpeneneHne Macchl
HeOecHBIX Tell. J[BUyKeHHe NCKYCCTBEHHBIX CITYTHHKOB 3eMJIH U KOCMHYECKHX arnmnapatoB B COJTHEYHOH cucTeMe.
IIpeameTHbIe pe3yabTaThl OCBOCHUS TaHHOU TEMBI IO3BOJISIOT:



 BOCIIPOM3BOJUTH UCTOPUUYECKUE CBEAECHUS O CTAHOBJIEHUU U PAa3BUTHH I'EJIMOLIEHTPUYECKON CUCTEMBI MUDA;

e BOCIIPOHM3BOJUTH OIPEACICHUS TCPMHHOB M TOHATUH (KOHGUrypauus IUIaHET, CHHOAWYECKUH W CUACPUYECKUI TEepHOAbl OOpalleHHs ILUIaHeT,
TOPU30HTAIBHBIN Mapalljiake, YIIOBbIe pa3Mepbl 00bEKTa, ACTPOHOMHUYECKAs CIUHHIIA);
BBIYMCIIATH PACCTOSIHUE 10 IIJIAHET 10 TOPU30HTAIBHOMY Mapajllakcy, a UX pa3Mephbl 10 YIVIOBBIM pa3MepaM U PacCTOSHUIO;
dopmynrpoBath 3akoHbI Keriepa, onpeaessiTh Macchl IIaHET Ha OCHOBE TpeThero (YTouHeHHOro) 3akoHa Keruiepa;

OIIMCHIBAaTh OCOOCHHOCTH JABWOKCHUSA TCJI CoTHEYHOH CUCTEMBI oA HCﬁCTBHGM CHJI TATOTCHUA 110 0p6I/ITaM C Pa3JIMYHBIM 3KCLUCHTPUCUTCTOM,

00BICHAITE MNPpHUYUHBbI BOSHUKHOBCHUS MPUJIMBOB Ha 3emie u BOBMYIJ_IGHHP'I B IBMOXKCHHU TCJI Conueynon CHUCTEMBI,

XapaKTCpU30BaThb 0COOEHHOCTH ABWIKCHUS 1 MAHCBPOB KOCMUYCCKHUX allllapaToB JJIsI UCCICAO0OBAHUS TCII CoOJIHEYHOH CHCTEMHEI.

[pupona ten ConHewyHoit cucremsl (8 )

CosiHeuHasi cucTeMa Kak KOMIUIEKC Tel, UMEIIuX olmiee mnpoucxoxiaeHue. 3emnss u Jlyna — naBoiiHas mianera. MccnemoBanust JIyHBI
KocMHuueckuMu anmnaparaMmu. ITunorupyemsie nosietsl Ha Jlyny. Ilnanersr 3emuou rpynnsl. [Ipupona Mepkypust, Benepst 1 Mapca. [lnaneTsl-ruranTsl, ux
CIYTHHMKH U KoJiblla. Masnbie Tena COoTHEUHOW CUCTEMBI: aCTepOU/Ibl, INIAHETHI-KAPJIUKH, KOMETBI, METEOPOUAbl. MeTeopbl, O0IH/IBI U Me- TEOPUTHI.

IIpeaMeTHBIe Pe3ybTAaThl U3YYCHUE TEMBI II03BOJISIOT!

. ¢dopmynupoBaTh 1 000CHOBBIBATH OCHOBHBIE MOJIOKEHUSI COBPEMEHHON THIOTE3bl 0 (popMupoBanun Beex Tesl COMHEUHOW CUCTEMBI U3 €IMHOTO
ras’oIblIeBoro 00IaKa;

. onpenensaTh u paznuyark nmoHatus (ConHewHas cucrema, IJIaHeTa, €€ CIyTHUKH, IUTAHEThl 3eMHOM TPYIIIbI, TUIAHEThI-TUTaHThI, KOJbIIA IUIaHET,
MaJible Teja, aCTePOU/IbI, TUNIAHEThI-Kap- JIMKH, KOMEThI, METEOPOU/IbI, METEOPBI, OOJIHIbI, METCOPHTHI);

. OMHUCHIBATH NpUpoAY JIyHBI U OOBSICHATh MPUYUHBI €€ OTIINYHS OT 3eMJIH;

. MEPEUYHCIATH CYIIECTBEHHBIC PA3TUYMS IPUPOIBI IBYX TPYII IUIAHET U 0OBACHATH MPUUYMUHBI UX BO3SHUKHOBEHUS,

. NpoBOIUTH cpaBHeHHEe Mepkypusi, Benepsr m Mapca ¢ 3emsieii mo penbedy MOBEPXHOCTH M COCTaBY arMocdep, YKa3blBaTh CIE/IbI
HBOJIIOLIMOHHBIX U3MEHEHUH MPUPO/IBI ATUX IIIAHET,

. OOBSICHATD MEXaHU3M ITAPHUKOBOTO (hpeKTa U ero 3HaueHue it GOPMUPOBAHUS U COXPAHEHUS! YHUKAJILHOMU MPUPOABI 3eMIIH;

. OTMCBIBATH XapaKTEPHbIE 0COOCHHOCTH MPUPOIbI IJIAHET- TUTAHTOB, UX CITYTHUKOB U KOJICII;

. XapaKTeprU30BaTh MPUPOTY MabIX Tel COTHEYHON CUCTEMBI M OOBSCHITh MPUUMHBI UX 3HAYUTEIbHBIX Pa3IHunii;

. OTMCHIBATH SBJICHHUS MeTeopa U 00JuIa, OOBSICHITH MPOLECCH, KOTOPBIE MPOUCXOIAT MPU JIBUKEHUH TeJl, BIECTAIOIIUX B aTMOc(hepy TIaHeTH ¢
KOCMHUYECKOU CKOPOCTHIO;

. OTIMCHIBATH MOCIEACTBUS NaleHHsI Ha 3eMITIO KPYITHBIX METCOPHUTOB,;

. OOBSICHATB CYIIHOCTH aCTEPOUHO-KOMETHON OMACHOCTH, BO3MOXHOCTH U CIIOCOOBI €€ MPeI0TBPAICHHS.

Couniie u 3Be3/bI (6 4)

Nznyuenue u temmneparypa Comxnma. CoctaB u crpoenne Cosnna. Mcrounuk ero sHepruu. AtMmocdepa Comnra. ConHedHass akTUBHOCTh U €€
BIIMSIHUE Ha 3eMulto. 3Be3/ibl — JlajieKue COJHIA. ['0uyHbIi napajijiakc U paccTosiHUs 10 3Be3d. CBETUMOCTD, CIEKTp, LIBET U TEMIEepaTypa pa3InuHbIX
KJIacCOB 3Be3[. Jlmarpamma «CreKTp—cCBETUMOCTB». Macchl U pasmepsl 3Be3n. Monenu 3Be3n. [lepemeHHble U HecTannoHapHble 3Be3bl. Lledennpr —
Masiku BeenenHnol. DBodous 3B€3/] pa3inyHON MacCHhl.
IIpeamerHbIe pe3yabTaThl OCBOCHUS TEMBI ITI03BOJISIOT!



. OTIPENENIATh M pa3jinyaTh MOHATHUS (3BE3/1a, MOJICIb 3BE3/Ibl, CBETUMOCTh, NTAPCEK, CBETOBOM T0O/);

XapaKTepu30BaTh GU3NIECKOE COCTOsTHUE BemecTBa COTHIIA U 3BE3/] U UCTOUYHUKU UX SHEPTUH;

OTHCHIBATh BHYTpeHHEE cTpoeHre CoJHIa U cOCOObI Iepeiady SHEPTUH U3 [IEHTPA K MOBEPXHOCTH;

e 00BSCHATH MEXaHU3M BO3HUKHOBEHUS Ha COJHIIEC TPaHYISIUH U IISITCH;

e OTIHMCHIBATH HAOIIOJaeMbIE TIPOSBICHUS COTHEUHOW aKTUBHOCTHU M UX BIIMSTHHE Ha 3eMITIO;

e BBIYUCIISTH PACCTOSHUE JI0 3B€3 [0 TOJAUYHOMY [1apaJUIaKkCy;

e HA3BIBATh OCHOBHBIC OTIMYUTEIHHBIC OCOOCHHOCTH 3BE3/1 PA3JIMYHBIX MMOCIEIOBATEILHOCTEH HA AUArPAMME «CTIEKTP — CBETUMOCTBY,
e CPaBHMBATh MOJIENI PA3JIMYHBIX TUIOB 3B€3]] C MOJeNbI0 COHIIA,;

e OOBSCHATH MPUYMHBI U3MEHEHUSI CBETUMOCTH TIEPEMEHHBIX 3BE3;

e OMNHUCHIBaTh MeXaHu3M Bcrblek HoBbix 1 CBEpXHOBBIX;

e OLICHUBATh BPEMs CYLIECTBOBAHMS 3BE3]] B 3aBUCUMOCTH OT UX MAaCCBHI;

e OMHCHIBATH ATAIBI (POPMUPOBAHHUSI U IBOTIOLIUU 3BE3/IbI,

e XapaKTepu30BaTh PU3NUYECKUE 0COOEHHOCTH 00BEKTOB, BO3HUKAIOMINX HAa KOHEYHOH CTaJuU HBOJIONUHU 3BE3: OENbIX KapIMKOB, HEUTPOHHBIX 3BE3/ U
YEPHBIX JBIP.

Ctpoenue u 3Bosonus Beenennoit (5 1)

Hama lNanaktuka. Ee pasmepsl u crpykrypa. /[Ba Tuna Hacenenus ['amaktuku. MexsBe3nHas cpena: ra3 U nelib. CrnmpanbHble pykasa. SAnpo
lamaktukn. OGmactu 3Be3n000pazoBanus. Bpamenue [Mamaktuku. [Ipobiema «ckpbIToit» Maccel. PasHOoOOpasue mupa ramaktuk. KBazapel. CkoruieHus u
CBEPXCKOIUIEHU rajlakTUK. OCHOBBI COBPEMEHHON KOCMOJIOTHH.

«Kpacnoe cmemnienne» u 3akoH Xa061a. Hecranmonapuas Beenennas A. A. @punmana. bonbioit B3peIB. PenukToBoe usnyyeHue. Y CKOpeHHe pacIupeHus
Bcenennoii. «TemHast sHEprus» U aHTUTATOTECHHUE.
IIpeaMeTHBIe pe3ybTAaThl U3YYCHUS TEMBI [I03BOJISAIOT!
e OOBSICHITH CMBICI IOHATHI (KocMmouorusi, Beenennas, Mojens Beenenno, BobIoi B3pbIB, pETUKTOBOE U3JTyUCHHE);
e XapaKTepH30BaTh OCHOBHBIC apaMeTphl ["anakTuku (pa3Mepbl, COCTaB, CTPYKTYpa U KWHEMAaTHKa);
e OTIPENENATh PACCTOSHUE JIO 3BE3/IHBIX CKOTUIEHUH U TaJlaKTHK 110 1eden1aM Ha OCHOBE 3aBUCUMOCTHU «II€PUOJ — CBETUMOCTBY;

. pacno3HaBaTh THUIIBI TAJAKTUK (CIIUpAIbHBIE, AIUTHITHYECKUE, HETPABIIIbHBIC);

. CpaBHMBATh BbIBOABI A. DiHIITENHA U A. A. @puaMaHa OTHOCUTENBHO MOienu BeenenHol;

. 000CHOBBIBATh CIIPABEIUBOCTH Moieny dpupMana pe3yabTaTaMu HaOJIIOJeHUH «KPAaCHOTO CMEIIEHHS» B CIIEKTPAX raJIaKTHK;

e (opmynupoBaTh 3aKOH Xa007a;

. OTIpeNIeNIATh PACCTOSHUE IO TaJaKTHK HAa OCHOBE 3aKoHa Xa00:a; mo cBeTuMocTH CBEpXHOBBIX;

. OIICHUBATh BO3pacT BceneHHo# Ha OCHOBE IOCTOSTHHOW Xa00ma,

. MHTEPIPETHPOBATh OOHAPYKEHHUE PEIMKTOBOTO M3yYEeHHUs KaK CBUIETENILCTBO B MOJIB3Y ITUNOTe3bl I opsiueii BeenenHoii;

. KJIaccu(UIMPOBaTh OCHOBHBIE TIEPHOIBI SBOIIONMK BeeleHHOH ¢ MOMEHTa Havala ee paciiuperus — bonbioro B3pbiBa,

. MHTEPIPETUPOBATH COBPEMEHHbIE TaHHBIE 00 YCKOPEHUH paciiupeHus: BeeneHHoN Kak pe3yibrara AeWCTBUS aHTUTATOTCHHS TEMHOM SHEPTHI»

— BUJa MaTEpUH, IPUPOJIa KOTOPOH €Ille HEU3BECTHA.



Kuzub u pazym Bo Beenennoit (2 )

[IpoGnema cyriecTBOBaHUS KU3HU BHE 3eMIIU. Y CIIOBHsI, HEOOXOAMMBIE JIJIsl pa3BUTHUs Ku3HH. [loncku xku3Hu Ha TuiaHeTaX COJIHEUHOW CHCTEMBI.
CnoxxHble OpraHuueckue coeauHeHuss B KocMoce. CoBpeMEHHble BO3MOXHOCTH KOCMOHABTUKM W PAJUOACTPOHOMHUHU Ui CBSI3M C JPYTUMHU
uMBWIM3aLUMAMU. [1naHeTHbIe cUCTEMBI Yy APYrUX 3Be3/. UenoBeuecTBO 3asBISET O CBOEM CYILIECTBOBAHUHU.
IIpeameTHbIe pe3yabTAaThI O3BOJISIOT:
CHUCTEMAaTU3UPOBATh 3HAHUS O METO/IaX MCCIIEIOBAHUS U COBPEMEHHOM COCTOSIHUM MPOOJIEMBI CYIIECTBOBAHUS KM3HU BO BeeneHHOH.
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YUEBHOI'O I[TPOLIECCA

1. Teneckor.
2. CIEKTPOCKOIL.
3. Temypuii.
4. Monenb HebecHOM cdephl.
5. 3Be3aHbIi 11100YC.
6. [ToBrKHAsE KapTa 3BE31HOTO Heba.
7.I'mo6yc JIyHsl.
8. Kapra JIyHbl.
9. Kapra Benepsr.
10. Kapra Mapca.
11. CripaBOYHHMK JHOOUTEIISE ACTPOHOMHUH.
12. [IkonbHBIH aCTPOHOMHUYECKHN KaeHAaph (Ha TeKyIUi y4eOHBIH ToI)

OneHKa OTBETOB yYammxcst

KonnuecTBeHHbIE OTMETKH 32 YPOBEHb OCBOCHHUSI Kypca, IIpeIMeTa BbICTABIISAIOTCS B COOTBETCTBUM € 3akpemiénHo B MBOY COIII c.Vcets-
Witbry GayibHON CHCTEMOM OLIEHUBAHUS: «2» - HEYAOBJIETBOPUTEIILHO, «3» - YIOBIETBOPUTEIIBHO, «4» - XOPOLIO U «5» - OTIIUYHO.
OuneHka «5» CTaBUTCS B TOM ClIy4yae, €clid yJaluiics MoKa3plBaeT BepHOE MOHUMaHNUEe (PU3NUECKOH CYITHOCTH pacCMaTPUBAEMBIX SIBIICHHH U 3aKOHOMEPHOCTEH,
3aKOHOB U TEOPHUH, a TaK K€ MPAaBUIILHOE OTpeieieHne (PU3NUECKUX BEIMYMH, X €AUHUI] U CIIOCOOOB M3MEPEHHUS: MPABUIBHO BBHIIOJIHSIET YEPTEKH, CXEMBI U
rpaduKu; CTPOUT OTBET 10 COOCTBEHHOMY IIJIaHY, COITPOBOKIAET paccKa3z COOCTBEHHBIMHU IPUMEPAMH, YMEET MPUMEHSATh 3HAHHsI B HOBOM CUTYaIlUH MIPH
BBITIOJTHEHUH MTPAKTHUYECKHUX 33/1aHUI; MOXKET YCTAHOBUTH CBSI3b MEXAY U3y4aeMbIM U paHee M3yUYE€HHBIM MaTepHalioM M0 Kypcy (U3UKH, a TAKKE C MAaTEPHAJIOM,
YCBOEHHBIM IIPU U3YYEHUH JIPYTUX MIPEIMETOB.
Ounenka «4» CTaBUTCS, €CIIM OTBET YUCHHKA YAOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM Ha OLIEHKY «5», HO JaH 0e3 MCI0JIb30BaHUs COOCTBEHHOTO IJIaHa, HOBBIX
IpUMepoB, 0e3 MPUMEHEHHs 3HaHUI B HOBOHM cUTYyalluu, 6€3 HCI0JIb30BAaHUS CBS3EH C paHee U3yYCHHBIM MaTepHUajIoM U MaTepUaJIOM, YCBOCHHBIM IIPH U3Y4EHHUH
Ip. IPEAMETOB: €CIIM yJalIHiics JOMyCTHII OJIHY OIIMOKY MM He 6osiee ABYX HEA0UETOB M MOXKET UX UCIPABUTh CAMOCTOSITENILHO HITU C HEOOJIBIION TTOMOIIBIO
YUUTETIS.
Ounenka «3» CTaBUTCS, €CIIM YYaIIMICs MPAaBUIBHO MOHUMAET (PU3MUECKYIO CYHTHOCTh PACCMAaTPHBAEMBIX SIBICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS
OTJeNbHbIE TPOOEIbI B YCBOSHHH BOIPOCOB Kypca (PU3MKH, HE MPETSTCTBYIONINE JalbHEHIIIeMy YCBOCHHIO BOIIPOCOB MMPOrPaMMHOI0 MaTepHasia. yMeeT
MPUMEHSTH [TOJTyYeHHbIE 3HAHUS TPU PEIICHNH MPOCTHIX 3a/1a4 C UCIIOJIb30BaHUEM TOTOBBIX ()OPMYII, HO 3aTPpYIHSAETCS MIPH PELICHUH 3aa4, TPEOyIoIux
npeoOpa3oBaHusi HEKOTOPHIX (OPMYI, TOMYCTHII He OoJiee OHON Tpy0oii OITMOKH U IBYX HEOYETOB, HE OoJiee 0fHOM rpy0oil M 0 JHON HerpyOoii oMok, HEe
6osee 2-3 HerpyObIX OIIMOOK, OAHOI HEerpyOoii OMMOKH U TPEX HENOUETOB; NOMYCTHII 4-5 HEIOUETOB.




OuneHka «2» CTaBUTCS, €CIIU yJalluiics HE OBJa/ieNl OCHOBHBIMH 3HAHUSIMU U YMEHUSIMH B COOTBETCTBUHU C TPEOOBAHUSMH IMPOTPAMMBI M IOMTYCTHII OOJIbINE
OIMOOK M HEJ0UETOB YeM HEOOXOAUMO JUIS OLIEHKHU «3».

OneHKa KOHTPOJBHBIX PadoT
Ouenka «5» craButcs 3a paboTy, BBIMOJHEHHYIO IMOJTHOCTBIO 0€3 OMTMO0K U HEIOYETOB.
Ouenka «4» craBuUTCs 32 pabOTy BBIMOJIHEHHYIO OJHOCTHIO, HO IPU HAJIMYUM B Hell He 6oJiee 0HO# rpy0oii n 0JHON Herpy0oii OMMOKH U OJTHOTO HEeouéTa,
He 0oJee TPEX HETOUYETOB.
OneHka «3» CTaBUTCS, €CITM YYCHUK PAaBUIILHO BBITIOHII HE MeHee 2/3 Bceit paboThl MiIH AOIMYCTHII He OoJiee 0HOW Tpy0oii OMIMOKY 1 ABYX HEIOYETOB, HE
Oosee oaHOM rpyOOH OMUOKU U OJTHOM HErpyOoil ommbku, He 6oee TpeX HErpyObIX OMIMOOK, OJHOW Herpy0oil OommMOKM ¥ TpeX HEIOYETOB, MPU HAITUYUHU
4 - 5 HeTOUETOB.
OneHka «2» CTaBUTCS, €CITM YUCIIO OMMOOK M HEIOYETOB MPEBBICHIIO HOPMY JIJIsl OLICHKH 3 WITU MPABUIIBHO BBITIOJTHEHO MeHee 2/3 Bcel paboThl.

OneHka J1a00paTOPHBIX padoT
OuneHka «5» CTaBUTCs, €CIIU yJaIlIHiics BBITIONHSAET paboTy B MOJIHOM 00BeMe ¢ COOIIOJICHHEM HEOOXOAMMOM MOCIIeA0BAaTENbHOCTHU MPOBEICHUS OTIBITOB U
M3MEPEHUH; CAMOCTOSITENIFHO M PallMOHAIEHO MOHTHPYET HEOOX0IUMOE 000PYI0BaHHUE; BCE OIBITHI TPOBOJIUT B YCIOBHSIX M PEKUMaX, 00ECTIEUMBAIOLINX
MOJIy4YEeHUE MPAaBUIIbHBIX PE3YJIbTaTOB U BHIBOJIOB; COOMIOAAET TpeOOBaHMS TPAaBUI OE30MIaCHOCTH TPY/Ia; B OTYETE MPABUIBHO U aKKYPAaTHO BBITIOJIHSAET BCE
3anucH, TabJIHIIbI, PUCYHKH, YEPTEKH, rpa(uKu, BEIYUCICHUS; IPABUIBHO BBIMOJIHACT aHAU3 OTPEITHOCTEH.
Ouenka «4» cTaBUTCs, €CIIU BBIIIOJIHEHBI TPEOOBAHUS K OLIEHKE «5» , HO OBLJIO JOMYIIEHO JIBa - TPU HeoueTa, He OoJiee 01HOM Herpy0Ooi ommoKy 1 0THOTO
HEJ04ETA.
Onenka «3» craBUTCS, ecinM paboTa BBHIOJHEHA HE IOJIHOCTBIO, HO OOBEM BBINOJHEHHON YacTH TAaKOB, IO3BOJIAET IMOJYYUTh MpPaBUIIbHBIC
pe3ybTaThl ¥ BBIBOJIBI: €CIIM B XOJI€ MPOBEICHHS OTBITa U U3MEPEHHUM OBUIM JOMYIIEHbI OIUOKH.
Onenka «2» craBUTCsd, ecnM paboTa BBINOJHEHA HE IMOJHOCTBIO W 00BEM BBHINIOJIHEHHON YacTH paboThl HE MO3BOJISIET C/IEIATh MPAaBUIIbHBIX BBIBOJIOB!
€CITU OIIBITBI, U3MEPEHUs], BBIYMCIICHUS, HAOMIOACHUS IPOU3BOIMINCEH HETTPABHIILHO.
Bo ecex cayuasx oyenxa crudcaemcs, eciu yueHux He coonr00an mpebosanus npasui 6e3o0nacHocmu mpyod.
Ouyenka mecmoguvlx pabom yuauwguxcs
«5» - 85% - 100%
«4» - 65% - 84%
«3» - 41% - 64%
«2» - 21% - 40%
«1» - 0% - 20%

Ilepeuenv outudoK:.
I'pyovie oumubxu
e Hesnanme omnpeneneHuii OCHOBHBIX MOHSTHH, 3aKOHOB, IMPaBHJI, IOJIOKEHUH TeopuH, (Hopmys, OOLIEHPUHSTHIX CHUMBOJIOB, 00O3HAYeHHS (pU3MUECKHX
BCJIINYUH, CI[I/IHI/II_[y I/I3M€peHI/I$I.

o HeyMeHHe BBIACIIATH B OTBCTC I''IaBHOC.



e Heymenune npumMeHsATh 3HaHMA Ui pPEHICHUS 337a4 U OOBSICHEHUS (PU3MUECKUX SBICHUN; HENPaBWIBHO C(HOPMYIHMpOBAHHbIE BONPOCHI, 3aJaHHs WIH
HEBEpHbIE OOBSICHEHUS XOJa WX DPELICHHs, HE3HaHWE MPHUEMOB pEIICHHUs 3a/ad, aHaJOTMYHBIX paHee PEIIeHHBIM B Kiacce, OUIMOKM, MOKa3bIBAIOIIUE
HEIPaBUJILHOE IIOHMMAaHUE YCIOBUs 3a1a4d WM HENPABWIBHOE UCTOJIKOBAHUE PEILICHMUS.

o Heymenue unrare u cTpoUTh rpaduKy ¥ MPUHLIUITHAIBEHBIE CXEMBI

e HeymeHnue moarotoButh K paboTe YCTAaHOBKY WM JabOpaTopHOE 000pYyIOBaHUE, MMPOBECTU OIBIT, HEOOXOIUMBIE PACUEThl UJIM MCIOJIB30BaTh MOyYEeHHBIC
JTAHHBIE JUUIS1 BBIBOJIOB.

e HebpexHoe oTHOIIEHHE K Ja0OpaTOPHOMY 00OPYAOBAHUIO M M3MEPHUTEIBHBIM NPHOOpaM.
o Heymenue onpeaenuts nokasaHus U3MEPUTEIBHOTO MprOopa.

o Hapymenue TpeboBanuii mpaBuil 6€30MaCHOTO TPYZa IPU BBINOJIHEHHH SKCIIEPUMEHTA.
Hezpyovle ouwuoku

e Herounoctu GpopMynupoBOK, onpeaeeHHid, 3aKOHOB, TEOPHH, BBI3BAaHHBIX HETOJHOTON OTBETa OCHOBHBIX NMPU3HAKOB OIpEeNsseMoro moHatus. Omuoky,
BbI3BaHHBIE HECOOIIOIEHUEM YCIOBHI MPOBEACHUS ONBITA UM U3MEPEHUH.

e OmuOKHU B YCIOBHBIX 0003HAUEHUSAX HA MPHUHLIUIHAIBHBIX CXeMaX, HETOYHOCTH YepTexel, rpaduKoB, CXEM.
o [Ipomyck win HETOYHOE HAllMCAaHNE HAMMEHOBAHUM eJMHULl (PU3NUECKUX BEITHUNH.,
o HepaunonanbHbIi BEIOODP X012 PELICHHUSL.
Heodouembui
e HepauunonanbHble 3anKCcH IPU BHIYUCIICHUSAX, HEpAllMOHATbHBIE IIPUEMbI BBIYUCICHHM, TPeoOpa30BaHMid U pEIICHHS 3a/1ad.
e Apudpmernueckue omMOKH B BBIYUCICHUSX, €CIIM AT OIIMOKH Irpy00 HE HCKaXKAIOT pealbHOCTh MOYYEHHOT'O PE3yJIbTaTa.
e OtzenbHBIE OTPENTHOCTH B (POPMYIHPOBKE BOMIPOCA MM OTBETA.
o HeOpexxHoe BBITIOTHEHHUE 3aMUCEH, YepTeKel, cXxeM, TpaHKOB.
e Opdorpaduyeckue u MyHKTyalIMOHHBIE OMIUOKH
Y4eOHOo-MeTOqHYECKOE 00ecnedeHHe MPOrPaMMBbl

1. Boponmnos-BenssmuuoB b. A., Ctpayt E. K. «Actporomusi. ba3oBerit ypoBens.11 kmace», M. [Ipoda, 2013
2. E.K.Crpayr Meroauueckoe nocobue k yaeOHUKy «ActpoHomus. bazoBsiii ypoBeHs.11 kitace» aBropoB b. A. Boponnosa-Benssmunosa, E. K. Crpayra,
M. [Ipoda, 2018r.
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mo3HaBa

TeJIbHOI
aesiTeb
HOCTH
ACTpOHOMUSI KaK 00CcyIuTh (bopmympoBaTh OOBSCHATH IPHIUHBI WnrepakruBHas | § 1. IlpencraBurh
‘Iro usyaer Hayka. Hcropus oTpeOHOCTH TIOHSATHE BO3HUKHOBE- HUS U JIOCKa rpadudecku (B BuIE
aCTPOHOMMA CTAHOBJICHHS ac- YeJI0BEKA B «@IpeaMeT Pa3BUTHS aCTPOHOMHUH, (mpoekTop), CXEMBI) B3aHMOCBSI3b
TPOHOMHH B TIO3HAHUH, KaK ACTPOHOMHUMY; MIPUBOUTEH TIPHMEPHI, HOYTOYK C ACTPOHOMHH C
CBSI3H C HanOosee 3HAYMMON | JOKa3bIBATh MIOATBEPKAAIOIINE BEIXOZIOM B JIPYTUMH HayKaMH,
MIPAaKTHIECKIMHI HEHACHIIAeMOH CaMOCTOSITEITb- JTaHHBIC IPUYIHHBI, Wnrepuer MIOAYEePKHUBAsT
MOTPEOHOCTSIMU. OTpeOHOCTH, HOCTb H WIITIOCTPHPO- BaTh CaMOCTOSITEIEHOCTh
OTarsl pa3BUTHA TIOHMMAaHHUe 3HAYNMOCTb TIPUMEPaAMH ACTPOHOMHH KaK
ACTPOHOMHM. pa3IUaus MEXKILY aCTPOHOMHH KaK | NPAKTHUECKYIO HayKH 1
Bzaumocss3b 1 MH]OIOTN- YeCKIM HayKH. HaINpaBJICHHOCTD ac- YHUKAJIBHOCTD €€
B3au- 1 Hay9IHBIM TPOHOMHH, TpeMeTa.
MOBIIHSTHUC CO3HAHHUEM. BOCIPOU3BOAUTD
aCTPOHOMHU U CBEJCHUSI 110 HCTOPHH
JIPYrUX HayK. pas3- BUTHUSI aCTPOHOMHH,
ee CBA3SIX C APYTUMHI
HayKaM{
Hab6monenns — [Nonsrue B3aNMOJICHCTBOBATH ¢dopmynuposa : 1300paXkaTh OCHOBHBIC WnrepaktuBHast | § 2.1; mpaktuyeckue
OCHOBa «HebecHast B TPYIIIE CBEPCT- Tb BBIBOJIBI 00 KPYTH, JH- HUX U TOUKH JIOCKa 3aJaHHs.
aCTPOHOMUH chepar, HUKOB IIpU 0COOEHHOCTSIX HeOeCcHOH cdepbl (mpoekTop),
OCHOBHBIC JINHUN BBITIOJTHCHAN aCTPOHOMHN (uctuHHBIN (MaTeMaTH- HOYTOYK C
U TOYKH, CaMOCTOSITEIEHOH Kak HayKH, YECKHUiT) TOPH30HT, BEIXOZIOM B
TOpPHU3OHTAIIbHAS paboTsr; op- TIPUOIKEHHO 3€HUT, HaJUp, OTBECHAs Wnrepuer
cucrema TaHU30BBIBATh OLICHUBATH JIMHYS, a3UMYT, Mopens
KOOP/IMHAT. CBOIO YTJIOBEIE BBICOTA); HeOeCHOH
Meuemo- TI03HABATEIBHYIO paccTosHHs (dopmympoBaTh cdepsl
HHUYECKHUE JIeSATEIBHOCTb. Ha Hebe; TIOHATHE «HeOecHas
TIPUEMBI KJIacCu(UIu- cdepa»; HCIOIB30BaATh
OIIpEeICIICHHUS poBatb MIOTydIEeHHEIC paHee
YIIIOBBIX TEJIECKOIIH, 3HAHMS U3 pa3zena
pa3MepoB HCTIONB3YS «OnTuyueckue SBICHUSI
paccTosHuH pas3InIHbIe JUTst OOBSICHEHHS YCT-
MEKITy TOUKaMU OCHOBAHUS policTBa M MpHUHONTIA
HeOECHOM Chephl. (KOHCTPYKTHB paboThI TeecKon
Tene- ckomsl Kak HBIC
HHCTPYMEHT 0COOEHHOCTH,
HarJIsaIHOMI BUJT
ACTPOHOMHM. HCCIIETyeMOTr0
Buner CIIEKTpa H T.
TEJIECKOIIOB U NX 1.); paboratb
XapaKTePUCTHKH. c
rHpOpMaIei
HAYIHOTO
COZIepIKAHMSI.
3 1. Onpenenenue . OpraHU30BHIBATH ¢dopmymuposats | (opmynmupoBats WurepakruBHas §22;3; 4
BC3BT 1 IOHSITHSE LIeJICHATIPABIICHHYIO pobieMy Mu- TIOHSTHE «CO3BE3- U, JIOCKa MIPAKTHIECKI
COIBEIMLL. «3Be3IHAS TI03HABATEIBHYIO KPOHCCIICJOBAHN | ONpPEIENSTh IOHITHE (mpoekTop), € 3a- TaHusl.




HebecHble BEJINYHHAY. JIESITEIIBHOCTD B XOJI¢ | 1, U3BIIEKATh «BUIUMAs 3BE3IHAS HOYTOYK C
KOOPAMHATHI. BeleHHe  TIOHATHS CaMOCTOSITEIIb- HOM HHPOPMAIHIO, BEJIH- YHHAY, BBIXOZIOM B
3Be3aHbIe KAPThI  |o3pesue». paboThI. MpECTaB- OTIPEICIATE Pa3HUILY Wutepner
3. JICHHYIO B IBHOM | OCBEIICHHOCTEH, Mogens
KBATOPHATBHAS BHJIE C03/1aBa- EMBIX HeOeCHOM
crcreMa CBETHIIAMH, I10 chepbt
KOOP/HMHAT, HM3BECTHBIM 3HAYCHUSIM IoaBmxHas
e — 3BE3IHBIX BCIIMYNH; KapTa 3BE3THOTO
Ha HeBecHO WCTIOJIb30BATh 3BE3/HYIO meoa.
cepe. KapTy JULL OHCKa
CO3BE3Ui U 3BE3] HA
HeOe.
Uccnenosanue CaMOCTOSITE€IIBHO Xapaxrepu3oBats | GopMyIHpOBaTH WNurepakrusuas | § 5; nmpakTudeckue
Bumamoe BBICOTHI IIOJIFOCA YIPaBIATH COOCT- 0COOCHHOCTH OTIpEICIICHUS Tep- JIOCKa 3aaHMS.
ABIKCHUC SBE3N MHUpa Ha BEHHOMU CyTOYHOTO MMHOB U ITOHSITHI (poexrtop),
Ha Pa3IIMIHBIX Pa3THYHBIX [I03HABATCIIBHOI JIBIKCHHS 3BE3]T «BBICOTA 3BE3/IBIY, HOYTOYK C
reorpadruecKix reorpauyecKux JIESITEIIBHOCTRIO. HA Pa3IMIHBIX «KYJIBMUHAIIUS, BBIXOZIOM B
IIHPOTAX IIAPOTAX. reorpadu- yeckux | OOBSICHATH Wutepner
Bsenenue mupoTax 3emny, | HaOIogaeMbie Mogens
MOHSITUI «BOCXO- AHAIIMTHYCCKU HEBOOPYKCHHBIM HeOeCHOM
JISIIIIEE CBETHIION, JIOKa3bIBaTh rIa30M JIBIKEHHUS chepbt
«HEBOCXOZIAIIEE BO3MOKHOCTh 3Be31 u CoaHia Ha IoaBmxHas
CBETHIION, BH3YaJIbHOTO Pa3THYHBIX KapTa 3BE3THOTO
«HE3axX0- JAIIee HaOII0ICHUS reorpaduye- CKuX mre0a.
CBETHIION, CBETHUIIA Ha IIAPOTAX.
«BEPXHSIS OTIpeIeTICHHOM
KYJIbMUHAIHSY, reorpauyeckoin
CHUKHSIS IIHPOTE 3eMITHL
KYJIbMUHAIHSY.
BriBoj
3aBUCUMOCTH
MEKIy BBICOTOU
CBETHIIA, CTO
CKIIOHCHHECM U
reorpaduyeckon
LIUPOTOHN
MECTHOCTH.
Bsenenue MIPOSIBIISATH (hopmynpoBaTh BOCITPOM3BOANUTH WNurepakruBuas | § 6; nmpakTudeckue
- Tomraroe MOHSTUN «IHU TOTOBHOCTH K BBIBOJIBI OTIpEICIICHUS Tep- JIOCKa 3aJaHMS.
ABIDKCHHC PaBHOICHCTBHS» MIPUHATHIO UCTOPHH, 0 MIPUYHHAX MMHOB U ITOHSITUS (poexrtop),
Commna. U «<IHH KYJIBTYpPHI H Ppa3IHYHOI «IKJIUITUKA, HOYTOYK C
DKITUIITHKA COJTHIIE CTOSIHUS, TpaauImi MIPOIOIKUTEITBH 00BSICHITH HAOIIIO- BBIXOZIOM B
aHaIm3 Pa3IMYHBIX HAPOIOB. | OCTH IHS M HOYM | JaeMOE JIBM)KCHHE Wutepner
aCTPOHOMHYECKO B 3aBHCHMOCTH ComHIa B TE€UCHUE TOAQ, Mogens
o CMBICIA JHEH OT HIMPOTHI XapaKTepH- 30BaTh HeOeCHOM
PaBHOICHCTBHS U MECTHOCTH, 0COOCHHOCTH chepbt
COJTHIIE CTOSHUSL. MIPOBONTH aHA- CYTOYHOTO JBYKCHUS IoaBmxHas
Bsenenue mo- JIM3 BUJA ComHIla Ha IOJIIOCAX, KapTa 3BE3THOTO
HSITHS 3BE3/IHOTO HeOA C | IKBATOpE W B CPEIHUX mre0a.
«OKJIUITHKAY. WCTIOJIb30BaHUEM | mmmporax 3emid, Ha-




HUccnenoBanue TIO/IBVKHOM 3BIBATh IPUIUHEI

nBrkenust Comn- KapThI, ACXOAS HN3MEHCHUS

I1a B TCUCHUE 13 BpEeMEHH TIPOJOIKUTEIBHOCTH

rozia Ha hoHe roza. JTHS ¥ HOYU Ha

CO3BE3UH C Pa3INYHBIX MIMPOTaxX B

HCTIONB30BAHH- TEUeHHe rofia

€M IIOIBIYKHOM

KapThL.

O0cyxaeHne

TIPOJIOJDKUTEIEHO

- CTU JTHSI ¥ HOUN

B 3aBHCUMOCTH

OT IIUPOTHI

MECTHOCTH B

TEUCHHE TOJIa.

Amnanu3 Mozaenu OpPraHU30BHIBATH rpadguaecKu (bopmympoBaTh [Ipe3enranus 8§ 7, 8; mpakruueckue
Hpioxete u Gasbi B3aUMOJICHCTBUS CaMOCTOSITEIIEHYIO TIOSICHATD yCIIO- TIOHSTHSI ¥ OTIpeIe- 3aja- HUSL

Tymb. 3emimn n JIyHsL TI03HABATEIBHYIO BUS JICHUS] «CHHOIMIECKIH

3armenust Conuna CpaBHHUTENIBHAS JIeSATEIBHOCTb. BO3HUKHOBEHHS TICPHOT»,
u JTyHbl XapaKTepHCTHKA JYHHBIX 1 «CUIIepUUYECKUH TIepH-

(bu3HIeCKIX COJTHEUHBIX 071»; OOBACHATH

CBOMCTB 3eMin 1 3aTMEHHH. Habmomaemoe

JIynsl. Ananus nBrkeHue U daser Jly-

SIBIICHUN HBbI, IPUYMHBI 3aTMEHUH

COJTHEYHOTO U JIynsr n Conaia;

JIYHHO- TO OITHCHIBATH MOPSIOK

3aTMEHHH, CMEHBI JIyHHBIX (ha3

YCIIOBHS UIX

HACTYIJICHUS U

HaOTrOICHHS HA

Pa3INIHBIX

MIMPOTaxX 3eMIIH.
Bpems u [lepromaeckue TIPOSIBIIATH aHaJIM3UPOBATh (bopmympoBaTh Ipesenranust 8§ 9, nomaruHsis
KaJeH1aphb I TOJICPAHTHOE U TIOHSATHE «Bpe- OIIPE/ICIICHHS TepP- MIHOB KOHTPOJIbHAS

TIOBTOPSIIOIITHECS YBaXKH- TEJIFHOE MSI», TIOSICHSITh 1 TIOHSTHH «MECTHOE pabota Ne 1.

TIPOLIECCHI KaK OTHOIICHUE K CMBICT TIOHSTHS BPEMSI», «IIOSICHOE

OCHOBA ISt HCTOPHH, KyIBTYpe U | «BpeMs» s BpEMSI»,

HN3MEpEeHUs TpaJuI- sIM IPYyTUX | ompene- «GUMHEE BpeMs» U

BPEMCHH. HapOoJIOB. JICHHOTO «IeTHEE BPeMs»,

JlpeBHME JaCHI. KOHTEKCTA. TIOSICHATD TIPHYIH- HBI

Baenenne BBEICHHS YaCOBBIX

TIOHSTUH TI0SICOB; aHAJIM3HUPOBATh

«MECTHOC BPEMS»,
«IIOSICHOC BPC-
MsI», KBUMHCC
BpEMA» U KICTHEC
BpEMs». BberToBoe
1 HAY4YHOC
IIOHATHEC KMCCTHOC

BPCMsI».

B3a- UIMOCBSI3b TOYHOI'O
BPEMCHU U
reorpaduIecKoii T0aro-
TBI, OOBSICHATE
HEOOXOIUMOCTE
BBEJICHUS BUCOKOCHBIX
JIET ¥ HOBOI'O
KaJICHIAPHOTO CTHUIISL




Jleroncuncnenue
B JPEBHOCTH.
Hcnonb3zoBanue
TIPOJIOJKUTEIBHEI
X Te-
PHOIITIECKIX
TIPOLIECCOB VIS
CO3IaHUs
KaJleHJapei.
ConmHeuHbIe U
JIyHHBIE
KaJeHIapH U UX
cpasuenue. Cra-
PpbIil 1 HOBBIH
CTHIN.

CoBpeMeHHBIN
KaJICHIAPb.
BBICKA3bIBATh yCTaHaBIIUBATh BOCITPOM3BOANUTH [Ipesenranms 8§ 10; npakruueckoe
Passurne . yOeXKICHHOCTh B MIPUIUHHO- HCTOPUYECKHE CBE- 3aaHKE.
TIpeACTaBICHIN BO3- MOXKHOCTH CICACTBCHHBIE JICHHSI O CTAHOBIICHHH 1
O CTpOCHIH [MO3HAHUS CHCTEMBI CBSI3U CMEHEI pazBuTHH
MHpa MUpA. MIPEJCTABICHHUIA O | TEIHOLECHTPHICCKOM
CTpOe- HUU MUPa; | CHCTEMBI MHpa,
XapaKTepu30BaTh | OOBSICHATH
BKJIAJ] YICHBIX B neTyieoopa3zHoe
CTaHOB- JICHHE JIBIDKEHHE IUIAHET C
aCTPOHOMHYECKO HCIIOIb30BAaHUEM
1 KapTUHBI MUpa. | SMUIHUKIOB U
nudhepeHToB.
Konduryparmm OpPTraHU30BHIBATH MIPECTABIISTh BOCITPOM3BOANTH [Ipesenranms § 11; npakruueckue
Kongurypaunu IUIAHET KaK CaMOCTOSITEITBHYIO “HPOPMAITHIIO O OTIpEICIICHUS Tep- 3aJaHMS.
TITaHeT. paznmune MTO3HABATEIHHYIO B3aMMHOM MMHOB M ITOHSITHI
CuHOIUYECKUT TTOJIOIKCHHUSI JIESITCIIBHOCTD. pactonoxeHuH «KOH(DUTYpATHS
Comnnia u [IAHET B [UIAHET», KCHHOIU-
IIAHETHI Pa3THYHBIX YCCKHH U
OTHOCHUTEIILHO Bujax (B BHIC CUJICPUIECKUI
3EMHOT'0 TEKCTa, PUCYHKA, | TEepHOAbI OOpameHus
Habmroare- Jis. TaOJIHIIb), 1a- HET».
VcnoBus JIeJIaTh BBEIBOJIBI
BUINMOCTH 00 yCITOBHSX
IUTAHET MPH Ha0II0JaCMOCTH
Pa3IMYHBIX KOH- [LIAHETHI B
(burypanusx. 3aBUCHMOCTH OT
CHUHOIUYECKUN U BHEIIIHHUX
cuaepuueCcKuit YCIIOBHUH
TIEPUO- JTBI PpacTonoXeHus
oOpareHust ConHma u
IUTAHET. Bemin.
Ananurnueckast

CBA3b MCIKIY




CHHOAUYECKUM U
CHJICPUICCKUM
TIEPUOTAMU JIJIsSt
BHEIII- HUX U

BHYTPEHHHX
TUTaHET.

10 3aKOHBI ABIKCHUS OMIupuIecKuit LIeTICHATIPABIICHHO aHaJIM3UPOBAThH BOCIPOU3BOAUTD [pesenranus 8§ 12; mpakruyeckue
rtaHeT COTHEYHOH | XapakTep HaydHOTO OpraHU30BEIBATH nHpopmarmio, OIIpeIeIICHHS Tep- 3aaHus.
CHCTEMBI HCCIICIOBAHUS COOCTBEHHYIO MIOTYIEHHYIO U3 MHHOB U MTOHSTHH

Kemnepa. Dmmurc, TI03HABATEIBHYIO TEKCTa HAYJHOTO | «IJIIHIIC», «ademuii»,
€ro CBOHCTBA. JIeSATEITBHOCTb. COfiep KaHMS, «IICPUTCITUIT»,
OnaunTrdeckne 00BsIC- HATh CYTh | «OoJbIIas u Mamas
opOH- TBI HEOECHBIX SMITUPUUIECKOTO TIOJTYOCh SJUTHIICAY,
TeI. crocoba «aCTpOHOMUYE- CKasl
DopmynupoBKa OIIpeICIICHHUS CAVNHAIIAY;

3akoHOB Kerrepa. ¢dop- MBI (hopMyITIpPOBATH 3aKOHBI
3HaueHne TPaeKTOpHN Kemnepa

TPaHHAIIEI HEOECHBIX Tel

MIPUMEHIMOCTH (1a mpumepe

3akoHOB Ken- nepa. Mapca).

11 Mertonsr OpPraHU30BHIBATH aHAJIU3UPOB (bopmympoBaTh [Ipesenranus 8 13; mpakruyeckue
Onpeueneline OIIpEeICIICHHUS CaMOCTOSITEJIEHYIO aTh OIIpeIeTICHHS TeP- 3a7aHus
PACCTOAHMH 1 paccTosHHH 10 TI03HABATEIBHYIO nHpopmarm MHHOB U ITOHSTHH
PasMepos e HEOCCHBIX T JIeSATEIFHOCTD; 10, «@COPU30HTAIIBHBIH
B CoJIHEYHOil TOPU30HTAIBHBIH BEICKA3bIBATh YOCK- MIOTYICHHY TapaJIIaKcy,
cHCTeMe TrapaJiIakxc, JICHHOCTH B €ANHCTBE 10 U3 TEKCTa «YTJIOBBIE Pa3MepBI

paIHoIOKauOHH METOJIOB H3y9ICHHS HAYIHOTO 00BEKTa»; MOSICHSTH
B} Me- TOZL 1 apaMeTpoB 3eMIIN coziepKaHu CYIIHOCTB Me- TOZa
na3epHast JIPYTUX IUIaHeT. sI; 00BsiC- OIIpEeICIICHHUS
nokanus. MeTozsl HSATb CyTh paccTosHUH 110
OIIpeICIICHHUS SMITHpHUEC rapaJitakcaM CBe- T,
pa3me- poB KOTO PaIroIOKaOHHOTO
HEOCCHBIX TEI: crocoda METOoJla ¥ MeToaa
METOI0JIOTHIECKH ompeneIeH Ja3epHOM JIOKAINH;
€ OCHOBBI OTIpeie- us pas- BBIUHCIISATH PACCTOSIHUE
JICHUSI pa3MepoB MepoB JI0 TITAHET TI0 TOpH-
3emn 3emnn. 30HTaJIbHOMY
OpatocheHoM; rapaiakcy, a ux
METOJ] TPHAHTY- pa3MepsbI 10 YIIIOBBIM
TSI pasmepam u
PacCTOSHHIO.

12 [pakTrdeckas Omnpenenenne KOHTPOJIMPOBATh W3BJIEKATh U OIIpEeIeNATh [IpakTrdeckue
paboTa ¢ maHoM paccTosHHH 10 COOCTBEHHYIO TIO- aHAJIM3UPOBATh | BO3MOXKHOCTH 3aaHus.
Comnednoit TUTaHeT 3HABATCIBHYIO nHpopmarmio Ha0JTIo1e- HUA TUIAaHET
CHCTEMBI ComnneuHoit cu- JIeSATEITBHOCTb. acTpOHOMHUEC | Ha 3aJaHHYIO JaTy,

CTEMBI C KOTO pacrnonaraThb IJIaHEeTh
HCTIONB30BAHUEM COZIepIKaHMS C Ha opOuTax B
CIIPaBOYHBIX nc- MIPUHATOM MacmiTade.
MaTepHUaoB. TI0JIF30BAaHAEM

Omnpenenenne «IIIxonpHOTO




ITOJIOKCHUS
[LIAHET
ComueyHoi
CHCTEMEI C
HCIIOIb30BaHUEM
JTaHHBIX
«llIxompHOTO
acTpOHO-
MHYECKOTO
KaJICHIaps» Ha
TEeKYIIUH
Y4eOHBIH TOI.
I'paduueckoe
MpeICTaBICHNUE
ITOJIOXKCHUS
mraner Con-
HEYHOU CHUCTEMBI
C y4eToM
maciuraba u
peansHOTO pac-
ITOJIOXKCHUS
HeOeCHBIX TEI Ha
MOMEHT
MIPOBEICHUS pa-
OOTEL.

aCTpOHOMHUYEC
KOro Ka-
JieHaaps.

13

OTKpBITHE U
MPHUMCHEHHUE
3aKOHa
BCEMHPHOTO
TATOTCHUS

AHamTATHYECKO
e
JI0Ka3aTCILCTB
0
CIpaBEeIITUBOCT
M 3aKOHA
BCEMHPHOTO
TSTOTEHUS.
SIBnenue
BO3MYIIIEHHO-
IO JIBICKECHHUS
Kak
JI0Ka3aTCILCTB
0
CIpaBEeIITUBOCT
¥ 3a- KOHA
BCEMHUPHOTO
TSTOTEHUS.
[Ipumenenne
3aKOHa BCe-
MHUPHOTO
TSTOTEHUS IS
OTpe eI CHHS
Macc HeOECHBIX
TEIL
VTouHEHHBIN

BBIpAKaTh
OTHOIICHUE K
WHTEIUICK- TyaJIbHO-
3CTETUYCCKOU
Kpacore u
TapMOHHYHOCTH 3a-
KOHOB HEOECCHOM
MEXaHHKHU

AHATUTHIECKH
JIOKa3bIBaTh
CIPaBEATNBOCTD
3aKOHOB
Kennepa na
OCHOBE 3aKOHa
BCEMHUPHOTO
TATOTCHHS,
JIenaTh BBIBOJ O
B3aUMO/IOIION -
HSEMOCTH
pe3yabTaToB
TIPUMEHEHUS
SMITUPUYECKOTO
u
TEOPETHIECKOTO
METOJIOB
HAYIHOTO
HCCIIeI0BAHMSI.

OIIPE/IEIIATH MaCCHI
IUTAaHET Ha OCHOBE
TpeThero (YyTOuHEHHOr0)
3akona Kerepa,
OITICHIBATH ABIDKCHUS
ten ComHeuHOM
CHCTEMBI O]
JEHCTBUEM CHUII
TATOTEHHUS 110 OpOUTaM
C pa3INIHBIM
9KCLEHTPUCHTE- TOM;
OOBSCHSITH IPHIMHBI
BO3HUKHOBEHHS
TIPUINBOB Ha 3eMJIe U
BO3MYILIEHUH B
JIBIDKCHUH TEI
ConHEeYHOI CHCTEMBI.

[Ipesenranus

§ 14.1—14.5;
MIPAaKTHYECKHUE
3aJaHus.




TpPeTH 3aKOH

Kemnnepa.
SIBnenue
TIPUINBOB KaK
CIIC/ICTBUE
JaCTHOTO
TIPOSIBIICHUS
3aKOHa
BCEMHUPHOTO
TATOTEHHS TIPU
B3aUMOJICHCTBA
u Jlynsl u
3emn.

14 OO6mas BBIpakKaTh TMIHOCTHOE | aHAIN3UPOBATh XapaKTepH30BaTh Ipesenranust Jlomanrasist
HApmwierne XapaKTepHCTHKA OTHOIICHUE K BO3MOXKHBIE 0COOEHHOCTH ABU- KOHTpONbHas pado- Ta
HCKYCCTBCHHBIX opoHT 1 noctkernsiMm CCCP | Tpaexropun eHus (Bpemsi crapra, Ne 2 «Ctpoenne
CITYTHHKOB 1 KOCMHYECKIX u Poccun B obmactu JIBIDKCHHS TPACKTOPHH TOJIETA) 1 Comnednoit
KOCMHHICCHIX CKO- pocTei KOCMHYECKIX KOCMHYECKIX MaHEBPOB CHCTEMBI».
aHHapaTOBV(KA) B HCKYCCTBEHHBIX HCCIIeIOBAHUH, anmnapaTos, J0- KOCMHYECKIX
Comnexmot CITyTHHKOB BBIPAXATh Ka3bIBaTh anmnapaToB IS
cuereme 3emmn. Vcropus COOCTBEHHYIO COOCTBEHHYIO HCCIICIOBAHMUS Tl

OCBOCHUS TIO3UIUIO OT- TIO3UIIHUIO, Co- HEUHOI CHCTEMBI;
KOCMOCA. HOCHUTEIIBHO XapaKTepHu3yloll | ONMMCHIBATH MAaHEBPHI,
JlocTikeHns 3HAYUMOCTH YIO IEPCTICKTUBHI | HEOOXOAMMEBIE IS
CCCP u Poccun JanbHEHIIINX MEKIIJIAHETHBIX HOCAaKU HA

B KOC- MHIECKHX HaYIHBIX KOC- TIEPEJICTOB. TIOBEPXHOCTH ITAHETHI
HCCIIeIOBAHMSX. MHYECKUX WM BBIXOZIA HA OpOUTY
Hcropust HCCIIeI0BaHUH, BOKpYT' Hee.
HCCIICTIOBAHUS 3aIycka

Jlynsr. 3amyck HCKYCCTBEHHBIX

KOCMHYECKIX CIyTHHUKOB IUIAHET;

amnmapaToB K JIOKa3bIBaTh

Jlyne. ITuno- coOCTBEHHOE

THUpyeMEbIe MHEHHE,

TIOJICTHI 1 XapakTepHu3yromiee

BEICA/IKA Ha 9KOJIOTHUYECKHUE

Jlyny. Uctopust poOJIeMBI 3aITycKa

Hcclle- TOBAHUS HCKYCCTBEHHBIX

1 COBPEMEHHBIIT annapaToB Ha

9Taml OCBOCHHUS OKOJIO3EMHYIO

MEKIUTaHeT- opOHTy U B

HOTO MEKIUTAaHETHOE

IIPOCTPAHCTBA MIPOCTPAHCTBO.

KOCMHYECKIMHI

anmapaTaMi.

15 Conneunas CoBpeMeHHBIE OTCTauBaTh CpPaBHUBATb (bopmympoBaTh [Ipesenranus 8§ 15, 16;
cHCcTeMa Kak METOJIBI COOCTBEHHYIO TOUKY | IOJOXKECHHS pa3- | OCHOBHBIC ITOJOKE- HUS MIPAaKTHYECKHUE
KOMIIIIEKC TeTI, N3y9ICHHS 3pe- HUS O JIMYHBIX TEOpHI THIIOTE3BI O 3aja- HUSL

UMEIOIIUX 00111ee
MIPOUCX OXKICHHE

HEeOECHBIX Tel
Con- HEeUHOM

CoaHeuHOI cucTeMe

KaK KOMITJICKCC TCJI

MIPOUCK OXKICHHUS
ConueuHoi

(hopMHpOBaHHU TET
COJIHEeYHOM CHCTE- MBI,




CHCTEMEL. obmero CHCTEMEI; aHAJIM3UPOBATH
TpeboBanus k MIPOUCX OJKIACHMUSL. JIOKa3bIBaTh OCHOBHBIE TOJIO0KEHUS
HAYJHOU HAYYHYIO COBpEMEH- HBIX
TUIIOTE3E O 000CHOBAaHHOCTh | TIPEICTABICHUI O
MIPOUCX OXKICHUH TEOPHUH TIPOHC- MIPOUCX OXKICHUH TEI
ComueyHoi XOKICHUS CoOHEYHOM CUCTEMBI,
crucreMbl. O0mume Conaeqnoit HCIIOJIB30BaTh

CBeJie- HUS O CHCTEMEI, ITOJIOKCHUS
CYIIECTBYIOIINX HCIIO/IB30BaTh COBPEMECHHOI T€O- pHH
TUIIOTE3axX METOJI0- MIPOUCX OKICHUS TET
TIPOUCX OJKIACHUS JIOTMYECKHE CoOHEYHOM CUCTEMBL.
Con- HeUHOI 3HAHUSA O

CHCTEMEL. CTPYKTYpE U

T'umoresa O. 1O. criocobax

IImuzara o MTOJTBEP- KIACHUS

MIPOHCXO- U OIPOBEPIKEHHUS

JKIICHUH TEIT HAYYHBIX TCOPHH.

ComueyHoi

CHCTEMEL.

Hayunslie

MTOJTBEP- KIACHUS

CIPaBEIITMBOCTH

KOCMOT'OHHYECKO

¥ THIIOTE3EI

TIPOUCX OJKACHUS

ComueyHoi

CHCTEMEL.

16 Omnpenencare OpPTraHU30BHIBATH MIPUBOIUTH XapaKTepu30BaTh [Ipesenranms § 17; npakruueckue
3eM‘{m u Jlyna — OCHOBHBIX CaMOCTOSITCITBHYIO JI0Ka3aTeIbCTBA pupony 3eMIIH; 3aJaHMS.
ABOWHAS [LIAHCTA KpHUTEPHCB MTO3HABATEIHHYIO paccMoTpeHust MIEPEYHCIIATH OCHOBHEIE

XapaKTepuc- TUKA JIESITCIIBHOCTD, 3emmu u JIyHb (hu3uUecKue yCIoBHs HA
U CpaBHEHUS BBICKA3bIBaTh yOCK- Kak JBOHHON mo- BepxHocTH JIyHBI;
[IAHET. JICHHOCThH B [LIAHETHI, OOBSICHATH PA3TUINS
XapakrepucTuka BO3MOKHOCTH 000CHOBBIBATH JIBYX THIIOB JIYHHOUH
3eMiIu CoryIacHoO [TO3HAHMS COOCTBEHHOE MOBepXHOCTH (MOpeii 1
BBIJICIICHHBIM OKPYXKAFOIIETO MU- MHEHHE MATEPUKOB); OOBSICHITH
KPHUTEPHSIM. pa, eIMHCTBE OTHOCHTEIILHO MTPOIIECCHI
XapakrepucTuka METOIOB H3YYCHUS Tiep- CIICKTHB (hopmupoBaHHS

JIyHbI cormacHO XapaKTePUCTUK ocBocHus JIynel. | moBepxHoctu JIyHBI U ee
BBIJICTICHHBIM 3eMITi U IpYrux penbeda; nepednciaTh
KPHUTEPHSIM. [IAHET. Ppe3ybTaThl

CpaBHH- TeNbHAs HCCIIEIOBAHUHA,
XapaKTepPUCTHKA MIPOBEICHHBIX
atmocdepsl JIyHbI aBTOMATUYCCKUMH

¥ 3eMiIu u arnmaparaMu U acTpo-
acTpo(hU3NIECKUX HaBTaMH,

1 TE0JIOT MIECKUX
CJIe/ICTBUH pa3-
TS
CpaBHHUTENIBHAS
XapaKTepPHCTHKA

XapaKTepH30BaTh
BHYTPEHHEE CTPOCHHE
Jly- HBI, XUMHYECKUI
COCTaB JIyHHBIX IIOPO/I.




penbeda mia- HeT.
CpaBHHUTENIBHAS
XapaKTepHCTHKA
XUMHYECKOTO CO-
CTaBa IIAaHET.
Ob6ocHOBaHUE
CHCTEMBI «3eMIIst
— Jlyna» kak
YHUKAJIbHOU
JBOMHON IUTAHETHI
ComHeuHoilt cuc-
TEMBL

17 Bryrpurpynmosa TIPOSIBIIATH HCTIONB30BaTh MIEPEYUCIIATH OCHOBHBIE Ipesenranust 8 15; mpakTH4ecKue
Ase rpynmst sT OOIITHOCTD TOTOBHOCTB K nHpopmarmo XapaKTepH- CTUKA 3aJaHHs.
THIaHeT IUTAHET 3eMHOU camo00pa- 30BaHHIO, | Hay4dHOTO IUTAHET, OCHOBAHMS LIS

TpYI- IIBI U OTBETCTBEHHOE CofiepIKaHus, UX Pa3/eNICHUsI Ha TPYII-
TUTAHET-THTaHTOB OTHOIICHUE K MIPEICTABICHHYIO | IIBI, XapaKTePH30BaATh
10 (PM3UIECKUM YUYEeHHIO, Opra- B Pa3INYHBIX TUTAHETHI 3eMHON
XapaKTepHCTH- HHU30BBIBATh BUIax (TaGmuLpl, | IPYNIbI U [U1a- HETHI-
kam. CxoncTBa 1 CaMOCTOSITEJIEHYIO TEKCT), VIS TUTAHTEI, OOBSICHITH
pas3nuuus IIaHeT TI03HABATEIBHYIO aHaIu3a u MIPUYUHBI UX CXOJCTBA 1
Connednoit Jiest- TeIBHOCTb. CpaBHEHUS Xa- pas3IuausL.

CHCTE- MBI IO PaKTEepUCTHK

XUMHYECKOMY TUTaHeT

COCTaBYy, ComnedHoit

BBI3BAHHEIC CHCTEMHI,

€ANHCTBOM KIaccu(u- Karum

TIPOUCX OXKACHHUS 00OBEKTOB.

ten ConHeuHOM

CHCTEMBL.

Brigenenue

KPHUTEPHEB, 110

KOTOPBIM

TUTAaHETH

MaKCUMAaJIbHO

OTJIN- JAIOTCS.

18 [Tpupona mmaner OcHoBHBIE OpTraHU30BEIBATh JICTIOTE30BaTh YKa3bIBaTh MapaMeTpHsI Ipesenranust 8§ 18; moxroroBka

3eMHOM TPYIIIHI XapaKTePUCTHKN CaMOCTOSITEJIEHYIO DCHOBBI TEOpHUHI CXOZICTBAa BHYTPEHHETO COO00IIEeHNH K YPOKY-
IUTAHET 3eMHOU TI03HABATEIBHYIO (hopmMupoBaHus CTPOCHUS 1 JIICKYCCHH TI0
TPYTIITBI JIeSATEIbHOCTD; ConmHewHon XHMHYECKOTO COCTaBa pobieme
(pm3naeckue, BBICTYIIATh C MPE3CH- [UCTEMBI IS TUTAHET 36MHOU TPYIIIIBI; MTApHUKOBOTO
XUMHUYECKHE), X Taryel pe3ylnbTaToB  POBSICHEHUS XapaKTepH30BaTh peIbed addexkra;
CTpOCHHUE, cBOeH paboTHI; bcoOeHHOCTE MIOBEPXHO- CTEH IUIaHeT MIPAaKTHYIECKOe
0COOEHHOCTH MIPUHNAMATSH yJac- [UTaHeT 3eMHOH 3eMHOM TPYIIIHI; 3a7jaHue.
penbeda u THE B 00IIEM PYIIITBL; 00BSICHATH OCOOCHHOCTH
aTMoc(epl. 00CyKIICHUH CpaBHIBATH BYJIKaHIIECKON
CrryTHUKH pe3yabTaToB TaHEeTHI 36MHOH JIeSITEIFHOCTH U
IUTAHET 3eMHOU BBITIOTHCHHUS PYIIEI HA OCHOBE | TEKTOHHKHM Ha IUIaHE- Tax
TPYIITEL ¥ AX paboTsHL. BBIICICHHBIX KPU- | 3€MHOM T'PYIIIIHI,

0COOEHHOCTH.

[CPUCB, 00BSICHITH

OIIMChIBATh




[Ipoucxoxnenue
CITyTHH- KOB.

[IPIYIHBT Pa3TUInil
[UTaHeT 3eMHOM

XapaKTEPUCTUKH Kaxk-
IO U3 IUTAHET 3€MHON

CpaBHHUTENIBHAS pYIIIEL; paboTaTh C | TPYIIIHL.

XapaKTepHCTHKA [CKCTOM HayJIHOTO

Mapca, Benepsl u Conepkanus,

Mepkypus BBIICIISITH TIIABHYIO

OTHOCHUTEIILHO MBICITB, 00001IaTh

3emn. ITH( OpMALIHIO,
TIpeICTaBICHHYIO B
HEsIBHOM BH/IE,
KapaKTepU3YIOILYIO
TaHEeTHI 36MHOH
FPYIITIEL.

19 Odmsnueckue JIOKa3bIBaTh H3BIICKATh OOBSCHATH MEXaHU3M Ipesenranust VYnpaxuenne 14
yPOK'HHCKyCSm OCHOBBI COOCTBEHHYIO TOUKY | mH(pOpManuro o BO3HUKHOBE- HUS yaeOHmHKa,
«HapHH_KOBHH BO3HUKHOBEHHS 3pe- HUs MTapHUKOBOM MTApHUKOBOTO (dexra MIPAaKTHIECKOe
Z};gﬁ;&ggﬂwa MTApHUKOBOTO OTHOCHTEIIBHO s dexre u3 Ha OCHOBE (hM3HUECKUX 3a7aHue.

’ s dexra. TIOCTIE/ICTBUH Pas3ITHIHBIX 1 aCTPOHOMHUYECKUX
EcrecTBenHsbIi MIApHUKOBOTO 3P PeK- | HCTOUHMKOB M 3aKOHOB H
MTApHUKOBBIN Ta, OCHOBBIBASICh Ha KPUTHUYECKI 3aKOHOMEPHOCTEH; Xa-
a¢dekT u ero 3aKOHaX (PM3UKH U OLICHUBATE €€. paKTepu30BaTh SIBICHUC
TIPOSIBIICHUS HA ACTPOHOMHYE- CKUX MTApHUKOBOTO 3 dexra,
Benepe u Mapce. JTAHHBIX; pa3- INYHbBIC ACHIeKTHI
HckyccTBeHHBIH TIPEACTABIISTH po0OJIeM, CBSI3aHHBIX C
(am- pe3yabTaThl CYIIECTBOBA- HIEM
TPOIOTCHHBIH) COOCTBEHHBIX MTAPHUKOBOTO P PeKTa;
MTapHUKOBBIN HCCIIeIOBAaHUH B BU/IE TIOSICHATD POJIb
3¢ dexT u ero JIOKJIaia u MIAPHUKO- BOTO P deKTa
TIOCTICICTBUST TUISt TIPe3CHTALUH; B COXPAHEHHUHN TIPHPOJIBI
3emimn. BBICKA3bIBaTh 3emn.

Pernonansueie COOCTBEHHYIO TOUKY
0COOEHHOCTH 3pEHUsT OTHOCUTEIHEHO
TIPOSIBIICHHS LIEHHOCTEH

(axTopos, 9KOJIOTHYECKOIT
CIIOCOOCTBYIONIN HaINpaBJICHHOCTH,

X TIPOSIB- JIATh
BO3HHUKHOBEHHIO YBaXXHUTEIHHOE
aHTpo- OTHOIICHNE K MHCHHIO
TIOT€HHOT O OIIIOHEH- TOB.
MTApHUKOBOTO

¢ dexra.

OcHoBHBIE

HaIpas- JICHUs

CHIDKEHHS

TOCJIEICTBHAMN

AQHTPOIIOT€HHOT'O

Tap- HUKOBOT'O

¢ pexra.

20 [Tnanersi-rurantel, | OCHOBHBIE OpraHU30BEIBATH HCTIONB30BaTh YKa3bIBaTh MapaMeTPsI Ipesenranust 8 19; mpakruyeckue
UX CITyTHHUKH 1 XapPaKTEPUCTHKN CaMOCTOSITEJIEHYIO OCHOBBI TEOPUH CXOZICTBA BHYTPEHHETO 3aJaHMs.




KOJIbIa TUTAHET-THTaHTOB TI03HABATEIBHYIO (opmupoBaHUS CTPOCHUS U
(¢pu- 3uaeckue, JIeSITEIFHOCTD; Comnnednoit XHMHYECKOTO COCTaBa
XUMHYECKHE), X BBICTYIIATh C IIPE3CH- | CHUCTEMBI IS IUTaHeT- TUTAHTOB,;
CTpPOCHHUE. TaIyel pe3ynbTaToB | OOBSICHEHUS OITICHIBATh
CrryTHUKH TUTa- cBOeH paboTHI; ocobeHHOCTeH XapaKTePUCTUKH
HET-TUTAHTOB U MIPUHNAMATSH yJac- IUTaHeT- KaKIOM M3  IIIa- HeT-
HX OCOOCHHOCTH. THE B 00IIeM TUTaHTOB; TUTaHTOB;
[Tpoucxoxxnenne 00CyKIICHUH pabotats ¢ XapaKTepH30BaTh
CITyTHHKOB. pe3yabTaToB TEKCTaMH HCTOYHUKH HEPTHUH B
Kompma mmaner- BBITIOTHCHHUS HAYIHOTO HeJpax IJIaHeT,;
THT'aHTOB U UX paboTsL. CofiepIKaHu, OITICHIBATh
0COOEHHO- CTH. BEIJICTISITD 0COOEHHOCTH
[Tpoucxoxxnenne TJIABHYIO MBIC/IB, | 00JIAYHOTO HO- KPOBa U
KOJIIeTl. 00001maTh aTMocdepHOit
nHpopmarmIo, LUPKYISINY,
MIPE/ICTABICHHY aHaJIM3UPOBATh
10 B HESIBHOM 0COOEHHOCTH MPUPOEI
BUJIC, CIyTHHKOB IITAHET-
XapaKTepu3yoll | TUraHToB;
VIO IUTAHETHI- (dbopmympoBaTh
TUTaHTH, TIOHATHE «TUIAHETa»;
HCTIONb- 30BaTh XapaKTepH30BaTh
3aKOHBI (PH3UKI CTPOCHHE U COCTaB
JUTSL OTIMCAHUS KOJICI] TJTAHCT-TUTAHTOB.
TIPUPOIBI TIIa-
HET-TUTaHTOB,;
CpaBHHBATb
MPpUPOAY
CIyTHHUKOB ILIa-
HET-TUTAHTOB U
JIyHbI.

21 AcTepousipl 1 ux BBIJIBUTaTh apryMeHTHpOBa OIIPEIICIIATH MIOHATHUE [Ipe3enranus §20.1—20.3;
Marmie rena XapaKTePUCTHKH. TIPEATIOKEHUST O HHO TOSICHATD «IUTaHeTa, MIPAKTHYIECKOe
Comaexmot Ocobennoctu croco0ax 3amuTel OT | MPUINHEL «Manast INIaHeTa, 3a/1aHueE.
CHCTCMB KapIIMKOBBIX KOCMHYECKIX acTepOonHO- «@CTepOnI», KKOMETa»,
(acreponet, ianeT. Komets! u 00BEKTOB, KOMETHOH XapaxTepH- 30BaTh
KapJIHKOBBIC HX CBOWCTBA. CONMKAIONIUXCS C OIacHOCTH,; Mautbie Tera CoTHeTHOH
[UIARCTRL [Tpobie- ma 3emiteil, 1 3amMIIATh | OMUCHI- BaTh CHCTEMBI; OINCHIBATH
KOMETEL) acTepOnIHO- CBOIO TOUKY 3pCHUSI; | BO3MOXKHBIE BHEIITHUH BUJ U

KOMETHOH TIPOSIBIIATH TIOCTICICTBUS CTPOCHHUE ACTEPOHUJIOB H
OIaCHOCTH IS YBaXXHUTEIHHOE CTOJIKHOBEHHUS KOMET; 00BsIC- HATD
3emn. OTHOIICHUE K 3emin u Apyrux | mpomeccsl,

MHEHHIO ONIIOHEHTA; | MaibIX Ten TIPOUCXOAISINNC B

BEI- CKa3bIBaTh Comnednoit KOMeTe, TIpH H3MeHe-

JIMYHOCTHOE
OTHOIICHUE K
YETKOCTHU U BBICO-
KON Hay4HOH
TPaMOTHOCTH
nesrenpHocTH K.
TombGo.

CHCTEMBI TIpU
nepeceye- HUK
opour.

HHH €€ PACCTOSHUS OT
ConHIa; aHaMM3UPOBaTh
OpOUTHI KOMET.




22 Merteopst, 6omunst, | Onpenenenue TIPOSIBIIATH aQHAJIM3UPOBATh U | ONPENENSITh MOHITUSL Ipesenranust 8§ 20.4, nomarssst
METEOPUTHI SIBTICHHH, YBaXXHUTEIHHOE OTJINYATh Ha- «MeTeop», «Me- KOHTpOIb- Hast paboTta
HaOJTIOAAaeMBIX TIPH OTHOIIIE- HUE K OoaeMbIe TEOpUT», «0omum»; Ne 3 «IIpupona ten
JIBH- JKCHUH MAJIbIX MHEHHIO SIBTICHUS OITICHIBATh Comnnednoit
ten ConHeuHOM OITIIOHEHTOB; TIPOXOKICHUS TIOCTICICTBUS MTa/ICHUS CHCTEMBI».
CHCTEMBI B TIPOSIBIIATH 3eMin CKBO3b Ha 3eMITIO KPYITHBIX
aTMochepe 3eMITH. YCTONYHBEIH Me- TEOpHBIE METEOPHUTOB.
XapakTepucTuka HHTEpPEC K TIOTOKH
TIPUPOABI 1 CaMOCTOSITEIIEHOH
0cOOEHHOCTEH SIB- [I03HABATCIILHOU
JICHUSI METEOPOB, JIesITeIb-
METEOPHBIX
TIOTOKOB.
Ocobennoctu
SIBTICHHS O0onHaa U
XapaKTePUCTHKN
METeOpHUTOB. ['eo-
JIOTUYECKHE CIIEHBI
CTOJIKHOBEHHUS
3emMin ¢ MeTeopH-
TaMIL.
23 . CoBpeMeHHBIE BBICKA3bIBaTh HCIIOJIb30BATh OOBSACHATH (HH3UIECKYIO [Ipesenranus §21.1—
Comre: ero METOJIBI MHEHHE ¢dusmIecKue 3a- CYIIHOCTh MICTOYHHKOB 3; MpaKTHYeCKOe
cocTas 1 N3y9ICHHS OTHOCHTEIILHO KOHBI U sueprun CoHIA U 3BE3T; 3aja- HUE.
BHYTPCHHCE Comnnrga. DHeprus JIOCTOBEPHOCTH 3aKOHOMEPHOCTH | OMMCHIBATH MPO- IECCHI
CTpocHHe U TeMIIepaTypa KOCBEHHBIX METONOB | Il OOBSICHEHHS | TepMOSICPHBIX PEaKIui
Connra. TIOJTYIEHUS UH- SIBTICHUH U MIPOTOH-TIPOTOHHOTO
Xumpaeckuit ¢dopmanuu o TIPOIIECCOB, IIUKJIA; OOBSICHATH
cocraB CornHia. CTPOCHUH U COCTaBe HaOII0AaeMbIX TIporiecc nepeHoca
Buyrpennee Comnra; na Conmnite; sHeprun BHYTpH CONHIA;
CTpOCHHE y4JacTBOBATh B (dbopMympoBaTh | OMHCHIBATH CTPOCHHUE
Connra. 00CyKIICHUH JIOTUYECKU COJTHEYHOH aTMOC(]epsI;
Atmochepa TIOJTYIEHHBIX 000CHOBaHHBIE TIOSICHATH TPAHYIISIINIO
Connra. pe3yabTaToB BEIBOJIBI Ha noBepxHocty ComHIa;
aHAJMTHYC- CKUX OTHOCHTEIILHO Xa- paKTepU30BaTh
BEIBOJIOB; TIPOSIBIISITh | TIO- JTy9EHHBIX CBOICTBA COITHEYHON
3aMHTEPECOBAHHOCTh | AHATMTHYECKUX KOPOHBI; PacKpbI- BaTh
B Ca- MOCTOATEIIFHOM | 3aKOHOMEPHOCTE | CIIOCOOBI OOHAPYKECHHS
TIPOBEICHUN it 1 cBe- MIOTOKA COJTHEYHBIX HEil-
HaOIIOACHHS THMOCTH TPHUHO; 0OOCHOBEIBATH
Connra. Connra, 3HAUCHNE OTKPBITHS
TeMIIepaTyphl COJTHEUHBIX
€ro Hesp U HEUTPUHO IS GU3UKN
aTMocdepsl. 1 acTPOU3UKHL.

24 Conneunas Dopmbl ydJacTBOBATh B OITICHIBATH MIePEIUCIIATh IPHMEPHI Ipesenranust 8§ 21.4; npakTiyeckoe
aKTHBHOCTH H €€ TIPOSIBIICHHS JIIaJore, BHICKA3bI- MIPUIUHHO- TIPOSIBIICHUS 3a7aHHe.
BIMSHHC HA 3eMJIIO | CONHEYHOMH BaTh U OTCTaNBaTh CIIC/ICT- BEHHBIS COJTHEUHOH

akTuBHOCTH. Pac- COOCTBEHHYIO TOUKY | cBs3M AKTHUBHOCTH
MIPOCTPAHCHHUE 3pEHUSI; IPOSIB- JIATh | TPOSIBICHUH (comHedHbIe MATHA,
W3ITy9ICHHS U YBaXHUTEIHHOES COJTHEUHOH TIPOTyOe- PaHIEbI,




MIOTOKA OTHOIICHUE K AKTUBHOCTHU H BCTIBIIIKY,
3apsDKCHHBIX Ya- MHEHHIO CBEPCTHHU- COCTOSTHUS KOpPOHAIBHBIC

CTHI] B KOB; MarHuToc(hepsl BBIOPOCHI MACCHI); Xa-
MEK3BE3THOM CaMOCTOSITEIIEHO 3emny; paKTepu30BaTh IIOTOKH
IIPOCTPAHCTBE. OpTraHU30BEIBATH HCTIONB30BaTh COJTHEYHOH TIIa3MBI;
dmsngeckne oc- COOCTBEHHYIO 3Ha- HAE OITICHIBATH

HOBBI TI03HABATEIBHYIO (bu3HIeCKIX 0COOEHHOCTH
B3aUMOJICHCTBUS JIeSITEIEHOCTD 3aKOHOB U TIOCTIC/ICTBUH BIIMSTHUS
MIOTOKA 3aKOHOMEPHOCTE | CONHEYHOH aKTHB-
3apsHKEHHBIX i B IU1a3- Me Ui | HOCTHU HA

YJaCTHI] C OITMCAaHUS Maraurochepy 3emn
MarHUTHBIM TI0JIEM o0pa3oBaHUs B BHUJIC MArHATHBIX
3emin 1 IIATCH, Oypb, TOJSPHBIX
JaCTHI[AMU €€ IIPOTyOepaHIeB CHUSIHUH; VX BIHSTHHE
aTMoc(epBl. U IPyTHX Ha PaagnoCBs3b, COOH B
duznyeckue MPOSIBJICHUN JIMHUSIX

OCHOBBI COJTHEUHOH JJIEKTPONepeaH,
BO3JICUCTBUS AKTUBHOCTH Ha3bIBATh NIEPHO]] U3-
MIOTOKA MCHEHHS COTHETHOH
COJTHEYHOT'O AKTHBHOCTH.
M3ITy9IeHUs Ha

TEXHUYECKHE

CpeAcTBa 1

OunonornyecKue

00BEKTHI HA

3emue. Pa3Butne

TeITHMOTEXHUKH 1

y4eT COTHEYHOTO

BIUSHYS B

MeUIIHE,

TEXHHUKE U APYTUX

HarpaBJICHHSX.

25 Merton TomuaHOrO OpPraHU30BLIBATH 00OCHOBAaHHO XapakTepU30BaTh [Ipesenranus §22,231,232;
Pusmcckai rapaJulakca u COOCTBEHHYIO TIO- JIOKa3bIBaTh MHO- | 3BE3bI KaK MpH- MIPAaKTHYIECKOe
TpHpOZa 3BE3 TPaHHUIEI €T0 NPH- 3HABATCIBHYIO roobpasue Mupa | PORHBIA TEPMOSIEPHBII 3a7jaHue.

MEHHUMOCTH. JIeSATEIBHOCTD; 3Be31; peaxTop; ONpeneNsTh
ActpoHOMHIUECKHE B3aNMO/ICHCTBOBATH aHaJIM3UPOBATh TIOHATHE

CAVHHAIIBI B TpyIIIe OCHOBHBIE TPYII- | «CBETHMOCTH 3BE3/bI»;
HN3MEpeHUs CBEpPCTHHUKOB P TIBI IUATPaMMBI MIePEIUCTIATD
PacCTOSHHUIA. BBITIOJTHCHAN «CTEKTp — CIIEKTPAJIBHBIE KIIACCHI
Amnanutadaeckoe CaMOCTOSITEIIb- HOH CBETUMOCTBY; 3Be3[]; OOBSCHATD
COOTHOIIICHHE paboTsr; (dbopmymupo- BaTh | cozmepkaHue

MEXKITY (dbopmympoBaTh BBIBOJIBI 00 JIar paMMBI
CBETUMOCTBIO U BBICKa3bIBaHUS 0COOEHHOCTSIX «CTEKTp —

3BE3THON OTHOCH- TEITBHO METOJIOB CBETUMOCTH»; 1aBaTh
BEJINYNHON. BO3MOXKHOCTH OIIpeICIICHHUS OIIPEe/ICIICHHUS TIOHS- THI
AbcomoTHas TIO3HAHUS (bu3IIecKIX «3Be3/1a», «IBOMHEIC
3Be3HAs OKPYKAIOIIEeTo MUpa | XapaKTepHCTHK 3BE3/IBI», «KPATHBIC
BemmunHa. Ee KOCBEHHBIMHU 3Be3], 3BE3/IBI.

CBSI3b C TOANYHBIM METOJIaMH. KIIaccu(uIpoBa

TapaJljlak- COM.

Th HCOECHEIC




CriexTpanbHbIe

Tena; padoTaTh ¢

KJIaCCHI. nHpopmarmeit
Juarpamma Hay4IHO- TO
«CTEKTp — CofiepIKaHMSI.
CBETHMOCTBY.

Pa3meps! u

IUTOTHOCTH

BEIIIECTBA 3BE3/L.

OnpenencHre

MAaccChl 3Be3]

METOJIOM H3YUCHUS

JIBOI- HBIX CHCTEM.

Monenu 3Be3.

26 [lepemennsie u OCHOBBI paborats ¢ HCIIOTH30BaTh XapaKTepu30BaTh [Ipesenranus §23.1,233,24.1,
HECTaI[OHAPHBIC KITaCCU(PUKAITUI Pa3IMYHBIMA 3HaHUS 10 Qu- e enIpl KaK mpH- 24.2 (HoBbIC 3BE3/IbI);
3BE3IBI TIePEeMEHHBIX U HCTOYHUKA- MU 3MKe JUIS poxHbIe MIPAaKTHYECKHUE

HeCTa- [IMOHAPHBIX| nHpopmarmn, OOBSCHCHNUS aBTOKOJICOATEIbHBIC 3aJaHus.
3Be3]l. 3aTMEHHO- TIPOSIBIIATH TIPUPOABI CHCTEMBI; OOBSICHSTS 3a-
JIBOIHEIE TOTOBHOCTB K ITyJTBCAIAN BHCHMOCTH «IICPUOJT —
cucteMsl. [le- CaMOCTOSI- TEeEHOH nedenn; nenats CBETUMOCTH»; 1aBaTh
bennpr — TI03HABATEIIHHOI BEIBOJIBI O oIpeie- JIeHHE MOHATUS
HeCTallMOHAPHBIE JIeSITETFHOCTH. 3HAUCHUHU «3aTMEHHO-BOHHAS
3BE3/IbI. TICPEeMEHHBIX U 3Be3/1a»; Xapak-
Jlonroneproande- HeCTaIuo- TEpU30BaTh SIBJICHUS B
CKHE 3BE3/IBL. HapHBIX 3BE3/] As1| TECHBIX CHCTEMax
HoBsle n pa3BUTHA JIBOIMHBIX 3BE31 —
CBEpXHOBBIC HAayYHBIX 3HAaHUH. | BCIIBIIIKH HOBBIX.
3BE3/IbI.

[Tynbcapsr.

3HaueHne

TIePEeMEHHBIX U

HECTaMOHAPHBIX

3B€3]] VISl HAYKH.

27 Ornenka BpeMeHI BBICKA3bIBaTh OLICHUBATH OOBSCHATH 3aBHCUMOCTD [Ipesenranus §24.2;
OBomouus 38€31 CBEUCHNS 3BE3IbI yOEKIEHHOCTD B BO3- | BpPEMs CBEUCHHUSI | CKOPOCTH M MIPAaKTHYECKHUE

C UCTIONB30Ba- MOXKHOCTH TIO3HAHUS | 3BE3BI IO TIPOJOIKUTEIBHOCTH 3aja- HUSL

HHEM
(uzmgecKux
3aKOHOB 1
3aKOHOMEPHOCTE
1. Ha- ganpHbIC
craauu
SBOIIOLIUN 3BE3I.
3aBHCHMOCTH
«clie- Hapus»
9BOJIIOIUN OT
MAacCHI 3BE3/IbI.
Ocobennoctu
9BO- JIIOIUH B

TECHBIX JBOMHBIX

3aKOHOB IIPpUPOALI, B
YaCTHOCTHU
IIOHUMAaHUWA
OBOJIIOIIUMU 3BC3 .

HM3BECTHOH Macce
3aI1aCOB
BOZIOPOJA.

9BOJIFOLIMH 3BE€31 OT X
Macchl; paccMaTpUBaTh
BCIIBIIIKH CBEPXHOBOM
Kakx 9Tall 3BOJIIO- LUK
3Be3/1bl; OOBSCHATD
BapHaHThI KOHCYHBIX
CTa/INI JKU3HH 3BE3]
(Oernble KapIHKH,
HEHTPOHHBIC 3BE3/IBI,
IyJIbCaphl, YEPHBIC
JIBIPBI); OMHCHIBATH
npUpoy 00bEK- TOB Ha
KOHEYHOH cTauu
HBOJIFOLIMH 3BE3]I.




cHucTeMax.
I'paduueckas
HHTEpIIpeTalust
9BOJIFOLIMH 3BE3]1
B 3aBUCHMOCTH
0T (hu- 3MIECKUX

TIapaMeTPOB.
28 [Tpnmenenue YIPaBIATh ¢dbopMynmpoBaTh | pemars 3agaud, Jlomamrasis
Tposeponas 3aKOHOMEPHOCTEH, coOCTBEHHOH BBEIBOJIBI OTHO- HCTIONB3YSI 3HAHUS 10 KOHTPOJIbHAS
pabora XapaKTepH3YIONINX TI03HABA- TEIHHOI CHUTEJIFHO TemaM «CTpoeHne pabo- ta Ne 4.
«Cosnue u Tena ComHeyHOH JIeSITEIIFHOCTBIO; KOCMHYECKIX ConHEYHOH CHCTeMBI»,
CoJlHeuHAst CHCTEMBL. TIPOSIBIIATH Te, onmupasich Ha | «[Ipupoma Ten
cHcTeMa» [Tpnmenenue OTBETCTBEHHOE 3aKOHBI U 3a- ConHEYHOH CHCTeMBI»,
3aKOHOMEPHO- OTHOIICHUE K KOHOMEPHOCTH «CorHIe ¥ 3Be3/bI».
cTei, TI03HABATEIIHHOI ACTPOHOMHM.
XapaKTepH3YIONINX JIeSITEIIFHOCTH,
JIarpaMmy HaBBIKH PabOTHI C
«CTEKTp — CBe- nH(pOpMaMOHHBEIMI
THMOCTBY. HCTOYHUKAMH.
[Ipumenenne
3aKOHOMEPHOCTEH
JUTSL OTIpesie- JIeHus]
Macc 3Be3]
CHCTEMBL.
Hcnonp3zoBanue
JJIEMEHTOB CXEMHI,
oTpaxaromen
9BOJIIOINIO 3BE3] B
3aBUCHMOCTH OT
MaccChl.
29 . Hama I'anaktuka | Hama [Manaktuka YIPaBIATh BBIIBUTaTh U OIUCBIBATh CTPOCHUE U [Ipesenranus §25.1,25.2, 25.4;
Ha HeOOCBOIE. coOCTBEHHOH CpaBHHBATb CTpyKTYpy amakrnky; MIpaKTHIe- CKHUe
CrpoeHne TI03HABA- TEIHHOMN THII0- TE3bI TIEPEUUCTIATH OOBEKTEI 3aaHHs.
lamaktu- xu. JIeSITEIFHOCTBIO; OTHOCHTEIIBHO IUTOCKOH 1 cepu-
CocraB TIPOSIBIIATH TIPUPOAEI YECKOH MOJICHCTEM;
lamakTuxm. TOTOBHOCTE K ca- CKPBITOH OLICHUBATh Pa3Mepbl
Bpammenne MOOOPa30BaAHUIO; MaccCHl. lNanmakTuky; MOSCHATH
lNamaktuku. [1po- BEICKa3bIBaTh JIBIDKCHUE U
Orema CKpBITOI yOEKIEHHOCTD B BO3- pacmonoxenne ConHna B
MacChl MOKHOCTH TIO3HAHUS lNanak- Tuke;
OKpYKaromen XapaKTepH30BaTh AP0 U
JIeUCTBUTETHHO- CTH. crnupansHble pykaBa ['a-
JIAKTUK,
XapaKTepH30BaTh
TIPOLIECC BPAIICHHS
lNamak- THKH, TOSCHATD
CYIIHOCTB TIPOOIEMBI
CKPBITOH MacChl.
30 Hama "anakTrka CocraB MIPOSIBIIATH HABBIKU OOBSCHATD XapaKTepU30BaTh [Ipesenranus 8§ 25.3, 28;
ME>K3BE3THOH cam000pa3oBa- HUS, pas3InIHbIe pagron3ITydeHNe MIPAKTHIECKOE




Cpe€abl U €ro

WHPOPMAITHOHHON

MEXa- HU3MbI

MCK3BC3HOI'O BCUICCTBA

3a- JaHHuC.

XapaKTepPHCTHKA. KyJIbTYpPBI, BKIIOYAs | pajHoOM3IydeHHs | ¥ ero cocras, 00JIacTH
XapakTepucTuka CaMOCTOSI- TEIBHYIO Ha OCHOBE 3B€3710- 00pa30BaHMS;
BHJIOB paboTy ¢ KHUTOH; 3HaHMI 1O OITHCHIBATH METOBI
TYMaHHOCTEH. BEICKa3bIBAaTh ¢dmsuke; OOHapyXEHHS opra-
BzanmocBs3p yOek1eH- HOCTb B KJIacCH(UIUPOBa | HUYECKUX MOJICKYI,
Pa3INYHBIX BUIOB BO3MOXKHOCTH Tb OOBEKTHI PacKphIBaTh B3aNMOCBSI3b
TyMaHHOCTEH ¢ MIO3HAHUS 3aKOHOB ME’K3BE3THOH 3B€3]] U MEXK3BE3THOH
TIPOLIECCOM TIPUPOABI U UX Cpebl; aHa- CpeJibl; OIHCHIBATH
3Be3710- HCTIONB30BAHUS HA JU3HPOBATH nporecc Gpopmuposa-
o0pa30oBaHUsL. 61aro pa3BHUTHS XapaKTePUCTUKN | HUS 3BE3]] U3 XOIOIHBIX
XapakTepucTuka YeJIOBEUECKOI CBETIIBIX ra30IbUICBEIX 00JIAKOB;
W3ITy9IeHHS LBATH3AINN. TyMaHHOCTEit oIpe- AENATh NCTOYHUK
ME>K3BE3/1- HOM BO3HUKHOBEHHS

cpensl. Hayanoe TUTaHETAPHBIX
3HAUCHHE TyMaHHOCTEH Kak
HCCIICTOBAHUS OCTATKH BCHBIIIEK
TIpolec- COB B CBEpPXHOBBIX 3BE3I.
Ppa3pexeHHon

cpene B

THTaHTCKUX

Macmrabax.

OO6napyxenue

OPTraHNYECKUX

MOJIEKYI B

MOJIEKYIISAP- HBIX

o0J1aKax.

31 Jpyrue 3Be3qHbIe Twums! ranakTuk n BEICKa3bIBaTh KIacCH(UIUPOBa | XapaKTepH30BaTh Ipesenranus 8§ 26 (Oe3 3akoHa
CHCTEMBI — nx yOEKIEHHOCTD B BO3- | Th TalaKTH- KU CIHpANBHEIE, - Xa66ma);
TaJlaKTUKH XapaKTePUCTHKH. MOXKHOCTY TIO3HAHMSI | TI0 OCHOBAHHIO JUNTHYECKUE U ynpaxuenue 21 (1,

Bzanmoneii- 3aKOHOB Pa3BUTHUS BHETITHETO HETIPaBUIIbHBIC 5).
CTBHE T'aJIaKTHK. TaJlaKkTHK; CTPOCHUST,; TaJIaKTUKH, HAa3bIBaTh X
XapakTepucTuka y4JacTBOBATh B aHaJIM3UPOBATh OTJINYUTENIBHEIC
AKTUBHOCTH SIIEP 00CyKICHUH, HaOmogaeMbIe 0COOEHHOCTH, Pa3MEpE,
TaJlaKTHK. TIPOSIBIISATH YBKCHUE | SIBICHUS U Maccy, KO- JINYECTBO
YHuKanbHbIE K MHEHHIO OOBSCHATD 3BE€3/I; MOSICHAThH HAINYUE
00BEKTHI OITIIOHEHTOB. TIPUYUHBI UX CBEpPXMAaCCHBHBIX
Bcenennoit — BO3- YEPHBIX IBIP B SPax
KBa3a- PbL. HUKHOBCHHS, TaJIaKTHUK; ONIPEACNIAT
CKoruteHHs 1 H3BIICKATh TIOHSATHS
CBEPXCKOIIICHUS nHpopmammio u3 «KBa3ap»,
ranaktuk. [1po- Pa3INIHBIX «paznoTaJaKTHKaY;
CTPaHCTBEHHAS HCTOYHUKOB H XapaKTepH30BaTh B3a-
CTPYKTYpa IpeoOpa3oBLIBAT HNMOJICHCTBYIOIINE
Bcenennoit b uH(pOpMAIHIO TaJllaKTHKH;
13 Of- HOTO BUjA CPaBHMBATH ITOHATHS
B ipyroii (13 «CKOIUICHUSI» U
rpaduaeckoro B «CBEPXCKOIUICHUS
TEKCTOBBI). TaJIAKTHK.
32 Kocmomnorust «Kpacnoe BEICKa3bIBaTh CpaBHHMBATh (hopMyIIpoBaTh ITpesenTanust 8§ 26 (3aKkoH




Havanga XX B.

CMCIICHUC» B

COOCTBEHHYIO

Pa3JINYIHBIC TO3U-

OCHOBHBIC

Xab0ma, «kpacHOe

CIeKTpax TIO3UIIUIO ividi TIOCTYJa- THI cMeleHue), 27
TaJlaKTUK. 3aKOH OTHOCHTEIILHO OTHOCHTEIILHO obmieit Teopun (6e3 ocHOB
Xab6ma. 3naueHme BO3MOYKHOCTH mporecca OTHOCHTEIIBHOCTH, COBPEMEHHOH
TIOCTOSTHHOH XapaKTePUCTHKN pacmmpeHus OIIpe/eNIATh Xa- KOCMOJIOTHH);
Xab6ma. CTaIMO- HAPHOCTH Bcenennoif; PaKTEePUCTUKH MIPAaKTHYECKHUE
DneMeHTHI 00- mel| Bcenennoii; OLICHUBATh CTallMOHAPHON 3a/1aHusl.
Teopuu y4JacTBOBATh B T'PaHHAIIEI Bceenennoii A.
OTHOCHTEIIBHOCTH 00CyKICHUH, MIPUMEHIMOCTH OHHImTeH- Ha;
A. DitamrTeiina. yBakast IO3ULIIO 3aKkoHa Xab0ma u OIUCHIBATH
Teopus A. A. OITIOHEHTOB. CTETeHb TOYHOCTH|  OCHOBBI JUIS
®dpunmana o TIOJTYIaeMBIX C BEIBOZa A. A.
HECTallMOHAPHOCTH €ro MOMOIIBIO Opunmana o
Bcenennoii u ee pe3yiib- TaToB,; HECTalMOHAPHOCTH
TIOATBEePKICHUE. COTIOCTaBIIATh Bcenennoif;
nHpopmarmio u3 TIOSICHATD TIOHATHE
Pa3IUIHBIX «KpacHOe CMEIICHHEe» B
HCTOYHUKOB. CIEKTpax rajJakTuk,
HCTIONb- 3YSI JUISt
0o0BbsicHeHns ek
Jlomnepa, u ero 3Hadve-
HUE I HOATBEPKICHUS
HECTalMOHAPHOCTH
Bcenen- Ho,
XapaKTepH30BaTh
MIPOIIECC OJHOPOAHOTO 1
H30- TPOITHOTO
pacumpenus Beenennoit;
(hopMyITHpPOBATH 3aKOH
Xab6a.

33 OCHOBBI Hayunsre ¢axrsr, BEICKa3bIBaTh TIPUBOAUTD (OpMyITIPOBATH CMBICIT Ipesenranust 8§ 27; mpakTH4YecKoe
COBPEMEHHOH CBHUJICTEIIECTBYIO COOCTBEHHYIO JIOKa3aTeNbCTBa rumnore3sl I'. A. 'amoBa 3a7aHHe.
KOCMOJIOTHH IIHe O pa3Iud- TIO3UIIUIO YCKOPEHUS 0 TopsiIeM Havaie

HBIX Tamax OTHOCHTEIIBHO pacmmpeHus Bcenennoif, 060CHOBEI-
9BOJIIOIIOHHOTO Teopuu Bcenennoif; BaTh €€ CIIPABEUINBOCTh
Tporecca Bo AQHTUTSTOTCHHUS U aHaJIM3UPOBAThH 1 TIPUBOJIUTH
Bcenennoil. HaIpaBJICHUH rporecc MOJITBEPIK/Ie- HUE,;
Temnast sneprus TIOMICKOB TEMHOI1 (dopmupoBaHUs XapaKTepH30BaTh

uee
XapaKTePUCTHUKH.
CoBpemMeHHast
KOCMOJIOTHYECKast
MOJENIb
BO3HUKHOBEHHUS U
pa3BUTHA
Bcenennoii ¢
Oropoi Ha
rumoresy . A.
T"amoBa, oOHa-

pyXEHHOE

PEIIUKTOBOC

OHCPI'UHU.

TaJIaKTUK U 3BC3 /1.

TIOHATHE «PEIUKTOBOE
N3ITydeHHEe»; OIHCHIBATh
001IIIHe TTOJIOXKEHUS
Teopuu bombmioro
B3PbIBA;
XapaKTepH30BaTh
porecc 00pa3oBaHUsL
XUMHUYECKIX
9JIEMEHTOB; OHCHIBATH
Hay4YHBIE THIOTE3bI
CYIIECTBOBaHMS TEMHOI
SHEPTHUH U SIBICHUS
AQHTH- TSITOTCHHS.




W3JIy4CHUC.

34

Ypok-
KoH(pepeHIst

«OIUHOKH JIH MBI
BO Bcenmennoii?»

Pannue unen
CYIIECTBOBAHUS
BHE3EMHOTO pasy-
Mma.
[Ipencrasienue
Hei BHE3CMHOI'O
pasyma B pabo-
Tax y4CHBIX,
¢unocodhoB u
nucaTee-
(anTacroB. buo-
JIOTMYECKOE
CoZIepIKaHue
TEPMHHA
KH3HB» U
CBOMCTBa
JKHBOTO.
buonornueckue
TEOpHUH
BO3HUKHOBCHUS
JKU3- HU.
VHHKAIBHOCTH
ycinoBui 3eMin
TUTS 3aPOYKIICHUS
U Pa3BUTHSA
JKU3HU. MeTobl
IIOMCKA ILIAHET,
HACEJICHHBIX
pazymHoOI
JKU3HBIO.
Pagnorexauueck
1€ METOMBI
IIOMCKA CUTHAJIOB
Ppa3yMHBIX
CYIIIECTB.
[TepcniekTuBbI
pa3BUTHS UAEH O
BHE3EMHOM
pasyme u
3aCCIICHUH
JIPYTUX TUIAHET.

ydJacTBOBATh B
JIICKYCCHH TI0
mpo0Je- Me
CYIIECTBOBAHHUS
BHE3EMHOI )KU3HU BO
Bcenennoi,
(hopMynpoBaTh
coOCTBEHHOE MHEHHE
OTHOCHTEIILHO
POOIEMBI
CYIIECTBOBAHHUS
JKU3HH BHE 3eMIIN;
apry- MEHTHPOBaTh
COOCTBEHHYIO
TIO3UIIUIO
OTHOCHTEIIBHO
3HAYNMOCTH TIONCKA
pa3yma BO
Bcenennoii; mokasbi-
BaTh COOCTBEHHYIO
TIO3UIIUIO
OTHOCHTEIILHO
BO3MOKHO- CTEH
KOCMOHABTHKH U
PaxroacTpOHOMHUH
JUISL CBSI3U C
JIPYTEMHI
LUBIIA3AINSIMY,
TIPOSIBIIATH
TOTOBHOCTH K
MPUHATHUIO UHOU
TOYKH 3pPCHU,
YBaXKUTEITBHO
OTHOCHTBHCS K
MHEHHIO ONITOHEHTOB
B XO/Ie 00CYXKICHHS
CIOPHBIX MPOOIIeM
OTHOCHTEIIBHO
TIOMICKA >KU3HU BO
Bcenennoil.

XapaKTepu30BaTh
cpezcTBa co-
BpEMEHHOMN
HAYKH B IIEJIOM U
€€ pa3IIIMIHBIX
obmacrei
(acTpoHOMUH,
XUMUH, HUNKH,
Ownonoruu,
reorpadun),
ITO3BOJISIOLINE
OCYIIECTBIATH
IIOMCK JKU3HH Ha
JIPYTUX TUTaHETaX
ComueyHoi
CHCTEMEI U
JK30ILIAHETAX
HC- TI0JIb30BaTh
3HAHUS U3
00J1aCTH XUMUHN
U1 OOBSICHEHUS
0coOeHHOCTEH
CIIOKHBIX
OpPTaHUYECKUX
COCJIMHEHUH.

KCIIO/IB30BATh 3HAHUS
0 METOMAax HUC-
CICAOBAHUS B
ACTPOHOMHUH;
XapaKTepu30BaTh
COBpe- MCHHOE
COCTOSTHHE TIPOOIEMBI
CYIIECTBOBAHUS KU3HU
BO Bcenennoi,
YCIIOBHS,
HEOOXOAMMBIEC IS
Pa3BUTHSA KU3HU.

[Ipesenranus




