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[NOACHUTEJIBHAA 3AIINCKA

HaumenoBanue xypca: AcTpoHOMUs
Kunace: 11.

Ypoens obmiero oopazopanusi: cpennee oodmiee (ba3oBblil YpPOBEHB)

Cpok peanu3zanuu nporpammsbl: 2023-24 y4eOHBIN IO

KonudecTBo yacoB mo yueOHOMY I1aHy: Beero 34 gaca B roJi, B Henenmro 1 gac

[TnaampoBaHMe COCTABICHO HA OCHOBE MporpaMMel : [IpumMepHas nmporpamMma yaeOHOro npeamera
ACTPOHOMUAI 11 k. (aBTopsl mporpamMmbl b.A. Boponnos-Benssmunos, E.K. Ctpayt, M.:

Hpoda, 2013r.).
VYuebnuk: «ActpoHomusi. ba3oBesril ypoens. 11 ximace» b.A. Boponios-BenbsimuHOB,

E.K.Ctpayr M.: lpoda, 2017r.

OO61mast xapakTepuCcTHKa yueOHOTO TIpeIMeTa

ACTpOHOMUSI B POCCUICKOM IIKOJIE BCErJa paccMaTpuBaiach Kak Kypc, KOTOPbIH,
3aBepias (U3MKO-MAaTeMaTUUYECKOe OO0pa3oBaHUE BBIMYCKHUKOB CpPEIHEH IIKOJIBI,
3HAaKOMHT UX C COBPEMEHHBIMU MPEJCTABICHUSIMHA O CTPOCHUHU U ABONIOIMU Beenennon u
cnocoOcTByeT (GOPMHUPOBAHUIO HAYYHOTO MHUPOBO33peHUsA. B  HacTosimee BpeMst
BOXHEUIIUMHU 3aJa4yaMU  aCTPOHOMHUHU SIBISIOTCS (OPMHUPOBAHUE TMPEJACTABICHUU O
€IMHCTBE (DU3MYECKUX 3aKOHOB, JICMCTBYIOIIUX Ha 3eMJie U B Oe3rpaHnuHoil BcenenHou,
0 HETPEPBIBHO MPOUCXOSIICH IBOJIIOIMN HAIICH TJIAHEThI, BCEX KOCMUYECKUX TEJl U UX
CHUCTEM, a TakKe camoii BceaeHHOM.

MecTto npenmMera B y4eOHOM IIaHE

N3yuenne kypca paccuntano Ha 34 dacos. [Ipu mmaHupoBaHum 2 4acoB B HEAEIIO KypcC
MOYKET OBITH MPOIJIEH B TeueHue nepsoro noxyroaus B 11 knacce. Ilpu mnanuposanuu 1
yaca B HEJNEJIO I1e1eco00pa3Ho HayaTh M3ydYeHUE Kypca BO BTOPOM moiyroauu B 10
KJIacce M 3aKOHUYUTH B mepBoM nosryroguu B 11 kitacce.

BaxHyro posib B OCBOGHMH Kypca HIPalOT MPOBOJHUMBIE BO BHEYPOUYHOE BpeMs
coOcTBeHHble HaOmofeHus ydammxcs. Cnenuduka MJIaHUPOBAHMUS STUX HAOIIOJAESHUI
omnpenensercs: IByMsi 0OCTOSTeNbCTBaMH. Bo-TiepBbIX, OHM (3a HMCKIIOUYEHHEM HaOJIIo-
nennit CoJyHIIA) JOJDKHBI TIPOBOAMTHCS B BEUEpHEE WIJIM HOYHOE BpeMs. Bo-BTOpBIX,
00BEKTHI, MPUPOJIa KOTOPHIX U3yYaeTCsl Ha TOM WJIM UHOM ypPOKE, MOTYT OBITh B 3TO BpeMsI
HeNOCTYNHBI st HaOmoaeHui. [lpu nmanupoBaHuM HaAOMIOIEHUN 3TUX OOBEKTOB, B
0COOEHHOCTH IJIAHET, HEOOXOIMMO YUUTHIBATH YCIOBUS UX BUIMUMOCTH.

[TpumepHbIii IepevYeHb HAOTIOICHUN

HaGnronenust HEBOOPYKEHHBIM TJ1a30M

1. OcHOBHBIC CO3BE3AMsI U HamOoJIee SPKHUE 3BE31bI OCEHHETO, 3UMHETO M BECEHHETO
HeOa. V3MeHeHne UX MOJIOKEHUsI C TCUCHUEM BPEMEHH.
2. Ismxenue JIyHbsl u cMeHa ee ¢a3.



HalnroneHus B Teaeckol

1. Penved JlyHbI.

2. ®a3wl Benepsl.

3. Mapc.

4. Onurep U €ro CIyTHUKMU.

5. CaTypH, €ro KoJiblia U CITyTHUKH.

6. ConiHeuHbIe TIATHA (HA DKpaHe).

7. JIBOMHBIC 3BE3/bI.

8. 3Be3annie ckomienus (Ilnesapr, 'mager).
9. bonpas tymaHHOCTh OpHOHA.

10. TymanHOCTb AHAPOMEBI.

PE3VYJIbTATBI OCBOEHUA KYPCA

JINYHOCTHBIMHM pe3yJbTaTAMH OCBOEGHHUS Kypca acTPOHOMUM B cpeaHel (IOJHOM)
IIKOJIE SIBJIIFOTCA:

¢bopMupoBaHMEe  yMEHMs  YNPaBISATh  CBOEH  IIO3HABAaTEJIbHOM  N1eSTENIBLHOCTBIO,
OTBETCTBEHHOE OTHOIIIEHHUE K YUYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH K CaMOpPa3BUTHUIO U
CaMOOOpa30BaHMUIO, a  TaKXKe OCO3HaHHOMY IIOCTPOCHUIO WHIUBUYaJIbHOU
00pa3oBaTEIbHON /1€ TEILHOCTH HA OCHOBE YCTONYMBBIX [T03HABATEIbHBIX UHTEPECOB;

= (popMHUPOBaHUE [TO3HABATENLHON U MHPOPMALIMOHHON KYJIbTyphl, B TOM YHCIIE HABBIKOB
CaMOCTOSITEJIbHOM pabOThl C KHMUIaMM M TEXHHUYECKUMM CpeJICTBaMU HMH()OPMAIIMOHHBIX
TEXHOJIOTHH;

L4 Q)OpMHpOBaHHe y6€>KI[€HHOCTH B BO3MOXHOCTHU ITIO3HAHHS 3aKOHOB IIpUupoAbl U UX
HCIIOJIb30BaHUs Ha 01aro pa3BUTHUs YEJIOBEYECKON IMBUIIN3ALINH;

- popMupOBaHNE YMEHUSI HAXOJIUTh a/IEKBAaTHbBIE CIIOCOOBI TOBEEHUS, B3aUMOACHCTBUS
U COTpyJIHHMUYECTBAa B Ipolecce y4eOHONl M BHEYyuyeOHOM JAesTeIbHOCTH, MNPOSBISTH
YBaKUTEJIHOE OTHOIIIEHUE K MHEHMIO OINIMOHEHTAa B X0J1€ 00CYKIEHHUs CIIOPHBIX NpodiemM
HAYyKH.

MeranpeamerHblie pe3yJabTaTbl OCBOCHU IIPOTPaMMBI IPEAIIONAraoT:

e HAXOJUTH MPOOJEMY HCCIENOBAHMSA, CTaBUTh BOIPOCHI, BBIIBUTATh THMIIOTE3Y,
npeuiaratb aJbTEPHATHUBHBIE CIIOCOOBI  pEIIeHUs MpoOJIeMbl U BBIOMpPATh M3 HHX
Haunbosee 3QpHeKTUBHBIN, KIacCU(UIIMPOBATh OOBEKTHI UCCIIEIOBAHUS, CTPYKTYPHUPOBATH
M3y4aeMbld MaTepuall, apryMEHTHPOBATh CBOIO TO3WIHIO, (OPMYJIHPOBATH BHIBOABI U
3aKITIOUYEHMS;

e AHAJIM3HUPOBATH HaOJII0aeMble SIBJICHUSI U OOBICHATH MIPUYUHBI X BO3BHUKHOBEHMUS,

e Ha TMpPaKTHUKE I10Jb30BaThCd OCHOBHBIMU JIOTUUYECKMMU IPUEMAMH, METOJaMH
HaOIIOICHUSI, MOJICTTUPOBAHUSI, MBICJIEHHOT'O SKCIIEPUMEHTA, TPOTHOZHUPOBAHHUS;

= BBITIOJIHATH IIO3HABATENIbHBIE M TPAKTUYECKHE 3aJ]aHUS, B TOM YHCJIE IIPOEKTHEIE;

 U3BJIEKaTh MH(POPMALMIO U3 Pa3IMYHBIX MCTOYHHMKOB (BKIIIOYAsl CPEICTBA MACCOBOM
nH(pOpMaIKM U HTHTEPHET-PECYPCHI) M KPUTUUYECKH €€ OICHUBATh;

* TOTOBUTH COOOIICHHS W TPE3CHTAIIMN C MCIOJIb30BAHUEM MaTepHaJIOB, MOJYYSHHBIX
n3 MHTEpHETA U APYTUX HCTOYHUKOB.

[IpenmeTHbIe pe3yabTaThl U3YUCHHUS ACTPOHOMUH B CpEAHEH (MOJIHOMW) IIKOJIE MPEICTaBICHBI
B coiepXaHUM Kypca mo TemaM. OOecnedyuTh JOCTHIKEHHE IUIAHUPYEMBIX pe3yJIbTaTOB
OCBOCHHMSI  OCHOBHOW  0Opa3oBaTelbHON  MpOrpaMMbl,  CO3/aTh OCHOBY A
CaMOCTOSITEJIbHOTO YCHEIIHOI0 YCBOCHHUSI 00Yy4YarolIMMUCS HOBBIX 3HAHWM, YMEHUH, BUJIOB
)41 CHOCO6OB ACATCIIBHOCTU OOJI?KECH CHCTCMHO-I[GHTGHBHOCTHLIﬁ IMIOAXO/M. B coorBeTcTBHHU C
9TUM TIOJXOJOM HMEHHO aKTUBHOCTHh OOYYAIOIIMXCS TMPU3HACTCS OCHOBOW JTOCTHIKECHHSI
pas3BUBarominx HCHCP'I O6p2130BaHI/ISI — 3HaHug HC IMepcaaroTcsds B TIOTOBOM BHIAC, a
JIOOBIBAIOTCS YYAITUMHUCS B TIPOIIECCE TTO3HABATEIIBLHOM IS TEIHHOCTH.

OnHuM U3 MyTeH MOBBIICHUS MOTHBAUUU U 3(PPEKTUBHOCTH YUEOHOM NeATEITbHOCTU B
OCHOBHOM WIKOJIE SIBJISIETCSl BKJIIOUEHUE YUYAIIUXCS B YUEOHO-UCCTE006AMENbCKYI0 U
RPOEKMHYI0 0eAmeIbHOCHb, KOTOPasi UMEET CIIEIYIOINE OCOOCHHOCTH:

1) uenu ¥ 3aJadyd STUX BHUIOB JCATEIBHOCTH YYALIUXCS OINPEAENSIIOTCS Kak HX



JINYHOCTHBIMHA MOTHBAMH, TaK U COLMAJIBHBIMHU. DTO O3HAYAET, YTO TaKasl IESATEIIbHOCTh
JOJI’KHA 6I>ITI> HallpaBJICHA HC TOJIBKO Ha MOBBIIICHUC KOMIICTCHTHOCTHU IMOAPOCTKOB B
HpCI[MCTHOﬁ obOnactu OIIPCACIICHHBIX y‘~I€6HLIX AUCHUILIMH, HC TOJIbKO Ha Pa3sBUTHUC UX
CITOCOOHOCTEH, HO ¥ Ha CO3/IJaHHE TIPOTYKTa, UMEIOIIET0 3HAYUMOCTD JIJISI APYTHX;

2) yueOHO-HcCCleoBaTeIbCKasi W MPOEKTHas  JACATENIbHOCTh  JIOJDKHA  OBbITh
OpraHu30BaHa TaKUM 00pa3oM, YTOOBI ydalluecs CMOIJIN Peain30BaTh CBOU MOTPEOHOCTH
B OOLIEHUU CO 3HAYUMbIMH, peepEeHTHBIMU I'PYIIIIaMU OJHOKIACCHUKOB, YUYUTENIECH U T. 1.
CTpost pa3IMYHOro poja OTHOIICHUS B XO/JI€ 1IeJICHANPaBICHHOM, TOUCKOBOM, TBOPUECKOMN
u HpO,Z[yKTI/IBHOfI ACATCIIBHOCTH, IMMOAPOCTKU OBJIAJICBAOT HOpMaMHU B3aMMOOTHOIIICHHUH C
pPasHbIMH JIIOJAbMH, YMCHUAMU IICPEXOJUTH OT OJHOI'O BHAA OGLHGHI/ISI K Apyromy,
MPUOOPETAIOT HABBIKM WHJMBUIYaJIbHOM CaMOCTOSITEIbHOM paboThl U COTPYIHUYECTBA B
KOJUIEKTUBE;

opranmuzainus y4eOHO-UCCIIEIOBATEIbCKUX M MPOEKTHBIX paldOT  MIKOJILHHUKOB
OGCCHC‘-II/IBaCT COUCTAaHUC PA3JIMYHBIX BHUIOB MO3HABATCILHON ACATCIIBHOCTU. B »sTmx
BUAX JESATEIbHOCTH MOTYT ObITH BOCTp€6OBaHBI IIPAaKTUYECKU JII00BIE  CIOCOOHOCTH
MOJIPOCTKOB, PEAJIM30BaHbBI JINYHBIE IPUCTPACTUS K TOMY WJIM UHOMY BUAY AEATEIBHOCTH.

COJIEP)KAHUE

Yro n3yyaeT aCTpOHOMHUSL.

Ha0a1o1eHusi — ocHOBa acTpoHOMMH (2 4)

AcTpoHOMUS, €€ CBA3b ¢ ApyrMMHU Haykamu. CTpyKTypa U macitaObl BeeneHHOM.
OcobenHoctu aCTPOHOMHMYECKMX  METOJOB HCCIICIOBAHUS. Teneckorbl u
paauoTesieckonbl. BceBosiHOBast acTpoHOMUSL.

Hpe,Z[MeTHbIe pe3yabTaTbl OCBOCHHWA TEMbI ITIO3BOJIAIOT!

— BOCIIPOM3BOJIUTH CBEJICHUSI IO UCTOPHUU PA3BUTHS aCTPOHOMHUH, €€ CBSI3SAX C (PU3UKOMI
1 MaTEMaTUKOM;

— HWCTOJIL30BaTh MOJyYEHHBIC paHee 3HAHUS JIJIT 0OBSICHEHUS yCTPOUCTBA U TIPUHITUIIA
paboTHI TeNeCKOoIa.

IIpakTn4yeckne 0CHOBBI ACTPOHOMMH (5 1)

3Be31bI U CO3BE3/IMs. 3BE3/IHbIE KApThl, TIOOYCHI U aTiackl. BuanMmoe ABMKeHUE
3B€3]] Ha pa3Iu4HbIX reorpagpuueckux muporax. Kynapmunauus ceetwi. Buaumoe
roguuHoe aBrxkeHue CoiHia. Dknuntuka. JBmwxkenue u ¢gasel JIynsl. 3atmenus: ConHua u
Jlynsl. Bpems u xaneHnaps.

IIpeaMeTHBbIE pe3ybTAThl U3YUEHUS JAHHOW TEMBI TIO3BOJISIOT:

— BOCTIPOM3BOJIUTH OIpEACICHUs TEPMHUHOB M TIOHSATHH (CO3BE31IM€, BBICOTA U
KyJbMHUHaIMs 38e37 1 COJHIIA, SKIUINITHKA, MECTHOE, TIOSICHOE, JIETHEE U 3UMHEE BpeMs);

— OOBACHATH HEOOXOAWMOCTHh BBEJICHUSI BHCOKOCHBIX JIET M HOBOTO KaJE€HIApHOTO
CTHIIA,

— 0O0BACHATH HAOJIOJIaeMbIe HEBOOPYKEHHBIM TJ1a30M JBHKEeHUs 3Be31 W CoJHIla Ha
pa3IUUYHBIX TeorpaUuecKux IIUpOTax, ABWKEeHWE WU (a3wl JIyHBI, TPUYUHBI 3aTMEHUMN
Jlyner u ConHia;

— TIPUMEHSTH 3BE3HYIO KapTy U TOMCKA HAa HEOE OMpeIeICHHBIX CO3BE3/INI 1 3BE3I.

Crpoenue ConiHeuHol cucreMsl (7 4)

Pa3sButne mpencraBieHUN O CTpOCHHUM Mupa. ['eoneHTpudeckas cucrema MHUpA.
CraHOBIIEHUE TEHOLIEHTPHUYECKON cuctembl Mupa. Kondurypauuu miaHer u ycioBUs UX
BuANMOCTH. CUHOJIWYECKUI W CHACPUYECKUN (3BE3MIHBIN) MEPHOIbI OOpAICHUS TUIAHET.
3akonsl Kemnepa. Onpenenenue pacctosstHuid U pasmepoB Tenl B COJIHEUHOHN cucTeme.
['opuzonTanpHBIA Tapamiakc. J[BrkeHne HEOSCHBIX TeJ TOJ ICHCTBUEM CHJI TATOTCHUS.
Omnpenenenre Macchl HEOCCHBIX Tel. [[BHIKEHHE HCKYCCTBEHHBIX CITyTHUKOB 3eMIIH U
KOCMHMYECKHX anmapaToB B COJTHEYHON CUCTEME.



IIpeaMeTHBIE pe3yJbTAaThl OCBOCHUS JAHHON TEMBI I03BOJISIOT:

— BOCHPOU3BOJMUTbL HCTOPUYECKHE CBEACHMS O CTAHOBJICHUM U  Pa3BUTUU
IEIMOLEHTPUYECKON CUCTEMBI MUPA;

— BOCHPOU3BOJUTH OIPEACICHUsT TEPMHUHOB M NOHATUH (KOH(UIrypauus IIJIaHET,
CUHOIUYECKHI W CHACPUYECKUN TMepuoasl oOpalieHuss IUIaHeT, TOPU30HTAJIbHBIN
Iapajulakc, yrioBble pa3Mepbl OObEKTa, aCTPOHOMUYECKAs €AMHULIA);

— BBIYUCIATH PACCTOSIHUE JI0 IUIAHET 110 TOPU30HTAIBHOMY apajljlakCy, a UX pa3Mephl
I10 YTJIOBBIM pa3MepaM U PaCCTOSHUIO;

— (opmymnupoBaTh 3akoHbl Keruiepa, onpenensiTe Macchl IJIaHET Ha OCHOBE TPETHETO
(yrounenHoro) 3akona Keruiepa;

— OIUCBIBaTh OCOOEHHOCTH JBHKEeHUA Tell COJHEUHOH CHUCTEeMBbl MOJ JACHCTBUEM CHII
TATOTEHUS 110 OpOUTAM C PAa3TUYHBIM SKCIEHTPHUCHUTETOM;

— OOBACHATh IPUYUHBI BO3HUKHOBEHHUs IPUIMBOB Ha 3eMjieé U BO3MYLICHUH B
JIBUKEeHUH Tesl COMTHEYHON CUCTEMBI;

— XapaKTepu30BaTb OCOOEHHOCTHU JIBM)KEHUS U MaHEBPOB KOCMHYECKHMX amnapaToB
I uccnenoBanus Tesl COIHEYHON CUCTEMBI.

IIpupona tea CosneuHoii cuctemsl (8 1)

ConHeyHass cuUCTEMa KaK KOMIUIEKC TeJl, MMEIOIUX OOllee IIPOUCXOXKICHUE.
3emia u Jlyna — nBoiiHas manera. MccnenoBanus JIyHbl KOCMUYECKMMM ammapaTaMH.
I[Innotupyemble mnosnersl Ha Jlyny. Ilmanersr 3emHOM rpymnmnsl. Ilpupoma Mepkypus,
Benepsl n Mapca. [naneTbl-ruranThbl, UX CIyTHUKU U KojabLa. Manble tesna CoaHeYHON
CHUCTEMBI: aCTEPOU/Ibl, IUIAHEThI-KapJIUKH, KOMETbI, METeopouibl. MeTteopbl, OOIUIBI U
METEOPHUTBHI.

HpeI[METHbIe pe3ydabTaTbl U3YyYCHHUE TEMbI ITO3BOJIAIOT!

— ¢opMynupoBaTh U OOOCHOBBIBATH OCHOBHBIE ITOJIOKEHUSI COBPEMEHHOM THMIIOTE3BI O
dbopmupoBanuu Becex Tes1 COHEYHON CUCTEMBI U3 €IMHOTO Ta30MbIUIEBOro 00J1aKa;

— omnpenensaTe U paznuuath NoHsATUsS (CoiHewyHas cucTeMa, IJIaHeTa, €€ CITyTHUKH,
IJIAHETHl 3€MHOW I'pYNIIbI, [UIAHETHI-TUTAHTHI, KOJIbla IUIAHET, MaJIble Tejla, acTepOUIBI,
IJIAHEThI-Kap- JTUKH, KOMETbI, MET€OPOU/IbI, METEOPHI, OOJIN/IbI, METEOPHUTHI);

— OnHUchIBaTh NpUPOLy JIyHBI U OOBSCHATH MPUUYUHBI €€ OTINYHUS OT 3eMJIH;

— NEepPEeYUCIIATh CYLECTBEHHbIE Pa3IMuMsl MPUPOJIBI IBYX TPYIIl IUIAHET U OOBSICHSITH
IIPUYMHBI NX BOSHUKHOBEHHS;

— NpoBOJIUTH cpaBHeHHMe Mepkypusi, Benepsl m Mapca ¢ 3emseit mo penbedy
IIOBEPXHOCTU U COCTaBy aTMocdep, yKa3blBaTh CJIEAbl 3BOJIOLMOHHBIX W3MEHEHMI
MPUPOJIBI ITUX IIJIAHET;

— OOBSICHATH MEXaHU3M MAPHUKOBOTO 3¢ PeKTa U ero 3HaueHue st GOpMUPOBAHUS U
COXpaHEHHs] YHUKAIBHOUN IIPUPO/IbI 3€MIIN;

— OIHUCHIBATh XapaKTEepPHbIE OCOOEHHOCTH MPHUPOJIbI TUIAHET- TUTAHTOB, UX CITyTHUKOB
Y KOJIELL;

— XapakTepHu30BaTh NpUpOAYy MaJibIX Tea CONHEYHON CUCTEMBI U OOBSCHATH MIPUYHUHBI
VX 3HAYUTEJIbHBIX Pa3INUNi;

— OINKUCHIBATh SBJICHUS MeTeopa M 0OoNuaa, OOBICHATH MPOILECCHl, KOTOpbIE
MPOUCXOJAT TPHU ABMIXKEHHMH TeJI, BIETAIOIIMX B arMocdepy IJIAHEThl ¢ KOCMHYECKOM
CKOPOCTBIO;

— OIIUCBIBATH MOCJIEACTBHUS MAJCHNUS Ha 3EMITIO KPYITHBIX METEOPHUTOB;

— OOBSCHATH CYIIHOCTh aCTEPOUIHO-KOMETHOW OMAaCHOCTH, BO3MOXHOCTH M CIIOCOOBI
ee Ipe0TBpalleHus.

CouHue u 3Be3/blI (6 1)

Nznyuyenune u temneparypa Connna. CoctaB u crpoenue ConHua. MIcTouHuK ero
sHeprun. Atmocdepa Conuua. CojlHeuHass aKTUBHOCTb M €€ BIIMSIHUE Ha 3eMIIIO.
3Be3abpl — JaJieKMe COJIHIA. ['OAMYHBIM Iapajulakc M pPacCTOSIHUS JO0 3BE3..
CBeTHMOCTB, CHEKTpP, LIBET M TeMIEepaTypa pa3InudyHBbIX KJIacCcoB 3Be3l. Jlmarpamma
«CIIEKTPp—CBETUMOCTh». Maccbl U pa3Mepsl 3Be3l. Mognenu 3Be3n. IlepemenHsie u
HecTalroHapHbie 3Be3/bl. Lledennpt — masiku BeeneHHOM. DBOMIONUS 3BE3/1 pa3IMNIHON
Macchl.



IIpenmeTHbIe pe3yJbTaThbl OCBOCHUS TEMBI I103BOJISIIOT:

— OMNPCACIIATh U pa3jinvdaThb IMOHATHS (3B€3£[a, MOACJIb 3B€3/1bl, CBECTUMOCTD, IIAPCCK,
CBETOBOMTO);

— XapakTepu30BaTh PU3HNUYECKOE cocTosiHue BemiecTBa COJIHIIA W 3BE3J U UCTOYHUKHU
WX SHEPTHUH;

— OIIMUCBIBATH BHYTPCHHCC CTPOCHUC COJIHLIa 151 CHOCOGLI nepcaadu SHCPIruu U3 LCHTpPaA K
TMOBEPXHOCTH;

— OOBACHATHL MEXaHU3M BO3HUKHOBEHHS Ha COJIHIIE TPAHYISAIUU H ITSTCH;

— OIKCHIBaTh HAOJIOJaeMbIC MPOSBICHHS COJIHEYHOW AaKTUBHOCTH M WX BJIMSHHUC Ha
3eMIIo;

— BBIYMCIIATH PACCTOSHUE 10 3BE3]] 110 TOAUYHOMY Tapajiakcy;

— HAa3bIBATh OCHOBHBIC OTJINYUTCIIBHBIC OCOGGHHOCTI/I 3BC3 Pa3INIHbIX
MOCJIEJOBATEIBHOCTEH HA THAarpaMMe «CIIEKTP — CBETUMOCTBY;

— CpaBHHMBATh MOJICIN PA3JIMYHBIX THUIIOB 3BE3]1 C MOJIesIbl0 COJTHIIA;

— O6T)$ICH$[TI) OPpUYHUHBI UBMCHCHHA CBETUMOCTH IICPCMCHHBIX 3BC3/1;

— ONHUCBIBAThL MeXaHU3M Bclbllliek HoBBIX 1 CBerHOBI)IX;

— OIICHUBATh BPEMsI CYIIECTBOBAHMUS 3B€3/] B 3aBUCUMOCTH OT X MAcCCHhI;

— OIINCHhIBATH DTAIIbI CI)OpMHpOBaHI/IH M 3BOJIFOLIU U 3BC3/bI,

— XapaKTepHu30BaTh PU3NIECKHUE OCOOCHHOCTH O0OBEKTOB, BO3HUKAIOIINX HA KOHSYHOH
CTaIUH DBOJIIOIINH 3BE3/1: OCIBIX KapJIMKOB, HEUTPOHHBIX 3BE3/1 U YEPHBIX JIBIP.

Crpoenue u 3Bo0NUs Beenennoii (5 u)

Hama I'anaktuka. Ee pasmepsl u crpykrypa. /IBa tuna HaceneHus ['amakTtuku.
Mex3Be3nHas cpena: ra3 v nbutb. CrnupanbHbie pykaBa. SAapo [Namaktuku. O6nactu
3Be31000pa3zoBanus. Bpamenue ["anaktuku. [Ipodiaema «cKpbITOi» Macchl. PazHooOpasue
mupa rajnakThuk. Kgaszappl. CKOIJIEGHMS M CBEPXCKOIUICHUS TajakTUK. (OCHOBBI
COBPEMEHHOMN KOCMOJIOTHH.

«Kpacnoe cmenienne» u 3akoH Xab06ma. Hecranmonapuas Becenennas A. A. @puamana.
Bonemoii B3peIB. PenukToBoe n3ityyenue. Y ckopenue pacumpenus Beenennoi. « Temuas
SHEPTHS» U aHTUTATOTCHUE.

Hpe,Z[MeTHbIe pe3yabTaTbl U3YYCHUA TEMBI ITIO3BOJIAIOT!:

— OOBSACHATH CMBICT TOHATHH (KocMmonorus, Bcenennas, monens BceneHHol,
Bonb11oii B3pbIB, pEIUKTOBOE U3ITyUEHUE);

— XapakTepU30BaTh OCHOBHbIEC MapaMeTpbl [ alakThKH (pa3Mepshl, COCTaB, CTPYKTypa U
KMHEMAaTHKa);

— OIpeNessaTh PacCTOSHUE /10 3BE3/IHbIX CKOIUIGHMM M rajakTHK Mo nedeugaM Ha
OCHOBE 3aBUCUMOCTH «IIE€PUOJ — CBETUMOCTbY;

— pacrio3HaBaTh THUIIBI TAJIAKTUK (CIIUPATIbHBIC, DJUTUITHYSCKHUE, HETIPABUIIHHBIC);

— cpaBHMBATh BbIBOABI A. OWHmTEeNHa U A. A. @puamMaHa OTHOCUTEIBHO MOJIEIIHN
Bcenennoii;

— 0OOCHOBBIBATh CIPABENIMBOCTh Mojenu Ppuamana pe3yibTaTamMyd HAOTIOACHUN
«KpacHOI'0 CMEIICHUS» B CIIEKTpPaxX rajakTHK;

— dopmynupoBaTh 3aKOH Xab0ia;

— OompeeNsITh PAacCTOSHUE 0 TajlaKTUK Ha OCHOBE 3aKkoHa Xa00ia; Mo CBETUMOCTH
CBEpXHOBBIX;

— OIICHUBATh BO3pacT BcelneHHo# Ha OCHOBE TTOCTOSTHHOM Xab0ia;

— WHTEPIPETUPOBATh OOHAPYKEHUE PEIUKTOBOTO HM3JIYyYEHHS KaK CBUJICTEIIHCTBO B
10JIb3y runotessl ['opsiueit Beenennow;

— KIaccu(UIMpoBaTh OCHOBHBIE MEPUOABI IBOJIOIMKU BCceleHHOW ¢ MOMEHTa Hadaia
€e pacluMpeHuss — boJbIIOro B3phIiBa;

— MHTEpIPETUPOBATh COBPEMEHHbBIE JTaHHbIE 00 YCKOpEHHU pacumpeHus BceeneHHoi
KaK pe3yJjibTaTa JSUCTBUS aHTUTSITOTEHUSI «TEMHOW SHEPTrUM» — BHUJA MAaTEpUH, MPUPOaA
KOTOpOM €I1l€ HEU3BECTHA.

7Ku3nb 1 pazyMm Bo BeesienHoi (2 4)

[TIpobGnema cymiecTBOBaHUSI JKHU3HU BHE 3eMIIM. Y CIIOBHUS, HEOOXOJIHWMBIE IS
pa3Butus ku3HU. llouckn >ku3HM Ha 1wiaHetax ConHeyHOM cuctembl. CIOXKHBIE
opraHM4ecKrue coequHeHusi B kocMoce. COBpEMEHHBIE BO3MOKHOCTH KOCMOHABTUKH W



paanuoaCTpOHOMHUHN JIA CBA3U C JAPYIUMH HUBHIIW3ALUAMMU. IInaneTHsle CHCTEMBI y
Apyrux 3BC3/I. YemoBe4eCcTBO 3asBISIET O CBOEM CyHICCTBOBAHHUMH.

Hpe}lMeTHbIe pe3yJabTaThbl [TO3BOJIAIOT!:

CUCTCMATU3HUPOBATL 3HAHUA O MCTOHAX HCCIICAOBAHHA WM COBPCMCHHOM COCTOSHUU
HpO6HeMBI Cym€CTBOBAaHMs )KU3HHU BO Bcenennoii.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O ITPOLECCA

1. Teneckorm.
. CIeKTpOCKOIIL.
. Tenmypwuii.
. Monens HebGecHOM chephl.
. 3BE€3IHBIN III00YC.
. [loaBu>xHast kapTa 3B€31HOTO HEOA.
. I'no6yc JIyHsl.
. Kapra JlyHsbl.
. Kapra Benepsl.
10. Kapra Mapca.
11. CipaBOYHUK JIFOOUTEIISI aCTPOHOMMUH.
12. IIIxoJIbHBIM aCTPOHOMHUYECKUN KaJICHAAph (Ha TEKYIIHH Y4eOHBIN TOM)

OONONUIHAWN

O1eHKa 0TBETOB VYAIIMXCH

KonnuecTBeHHBIE OTMETKH 32 YPOBEHb OCBOCHUS Kypca, IpeIMeTa BhICTABISIOTCS B
cootBeTcTBUU ¢ 3akperiénnor B MKOO I'Bapuetickoit COLLl GamibHOM crCTEMOM OLICHUBAHUS:
«2» - HEYJOBIIETBOPUTEIIBHO, «3%» - YIOBJIETBOPUTEIBHO, «4» - XOPOIIO U «5» - OTIIMYHO.

Ouenka «5» CTaBUTCA B TOM Clly4ae, €ClId yJalluiics MOKa3bIBaeT BEPHOE NOHUMaHUE (QU3NIECKON
CYILIHOCTU PAcCMaTPUBAEMBIX SIBICHUH U 3aKOHOMEPHOCTEN, 3aKOHOB M TEOPUH, a TaK KeE
MPAaBUJIbHOE OMpeieleHne (PU3NUECKUX BEIUYUH, UX €IMHUI] U CIOCOOOB U3MEPEHNUS: TPaBUIbHO
BBITOJIHSET YEPTEXKHU, CXEMbI M I'paUKU; CTPOUT OTBET 110 COOCTBEHHOMY IUIaHY, COITPOBOXKAAET
paccka3 coOCTBEHHBIMH NPUMEPAMHU, YMEET IPUMEHATh 3HAHUS B HOBOM CUTYyallUu IIPH
BBITNIOJTHEHUH NTPAKTUYECKUX 33JaHUI; MOXKET YCTAHOBUTH CBS3b MEXKIY U3y4YaeMbIM U paHee
M3YYEHHBIM MaTEpPHAJIOM 1O Kypcy (PU3UKH, a TAKXKE C MaTepHUaIoM, YCBOEHHBIM IIPU U3yYEHUHU
JPYTUX IPEIMETOB.

Ouenka «4» CTaBUTCS, €CJIM OTBET YUCHHKA yIOBJIETBOPSIET OCHOBHBIM TPEOOBAHHSIM Ha OLICHKY
«5», HO NTaH 6€e3 HCTOIh30BaHMs COOCTBEHHOTO TTaHa, HOBBIX MMPUMEPOB, 0€3 MPUMEHEHHS 3HAHHHA
B HOBOW CUTyaIuu, 6€3 UCIO0JIb30BAHUS CBA3EH C paHEe M3YUYEHHBIM MaTEPUAIOM U MATEPHAIIOM,
YCBOCHHBIM MPU U3YUEHUU JApP. MPEAMETOB: €CIIH yYaIIHICs TOMYCTHII OJIHY OIIMOKY WK He Oosee
JIBYX HEIOYETOB U MOXKET MX MCIPABUTH CAMOCTOSITEIHHO HJIA C HEOOJBIION MTOMOIIBIO YIUTEIIS.

Ouenka «3» CTaBUTCS, €CIIU y4alluiics MPaBWIbHO MOHUMaET PU3NYECKYIO CYIIIHOCTh
paccMaTpUBAEMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEIbHbIE TPOOETBI B
YCBOEHUHU BOIIPOCOB Kypca PU3UKH, HE MPENATCTBYIONINE AabHEHIIEMY YCBOEHUIO BOIPOCOB
MPOrPaMMHOTO MaTepHalia: yMeeT MPUMEHSITh IMOJyYCHHbIE 3HAHUS MPU PEUICHUH MPOCTHIX 3a/1a4 C
HCIIOJIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPyAHSETCA MIPH PELICHUH 3a]a4, TPeOYIOmUX
npeoOpa3oBaHus HEKOTOPBIX GOPMYI, TOMYCTHUI He OoJiee OAHON Tpy0oii OIIMOKH U ABYX
HeZI0uETOB, HE O0JIee 0THOM TpyOoH U 0THOM HerpyOoi ommoOKu, He Oosiee 2-3 HerpyObIX OITHOOK,
OJTHOW Herpy0oil omMOKU 1 TPEX HEAOUETOB; TOMYCTUI 4-5 HETOUYETOB.



OuneHka «2» CTaBUTCS, €CJIN y4YallUNCsA HE OBJIAZIC)I OCHOBHBIMY 3HAHUSMHU M YMCHUSIMU B
COOTBETCTBUH C TPEOOBAHUSAMH ITPOrPAMMBI M JIOMTYCTHII OOJIbIIE OMHUOOK U HETOUETOB YeM
HE00XO0AUMO ISl OLEHKH «3».

OneHKAa KOHTPOJLHBLIX PadoT

OneHka «5» cTaBUTCA 32 padOTY, BBIIOJHEHHYIO IMOJIHOCTBIO O€3 OIMOOK U HEeI0YETOB.

OneHka «4» CTaBUTCS 332 PabOTY BBIMOJTHEHHYIO TIOJHOCTHIO, HO TPU HAJIMYKH B HEW He Ooiee
OJIHOU TpyOO U OAHOM HErpyOOi OITMOKH U OJHOTO HEe04ETa, He OoJiee TPEX HEeIOUETOB.

Ounenka «3» CTaBUTCS, €CIIM YYSHUK MIPABIIILHO BBITIOJIHUI HE MeHee 2/3 Bcei paboThl Win
JOMYCTHII He OoJiee 0IHOM rpyOoii OIIMOKY U IBYX HEOUETOB, HE Oosiee OJIHOI rpyOoit OIIMOKY 1
OJTHOM Herpy0oii ommoOKu, He OoJiee TpexX HerpyObIX OMMOOK, OJHOM HErpyOoil OmMOKHM M Tpex
HEJIOYETOB, NPU HaIU4UH 4 - 5 HeTOUYETOB.

Onenka «2» CTaBUTCS, €CIIM YUCIIO OIINOOK U HEJJOYETOB NMPEBBICKIIO HOPMY ISl OLIEHKHU 3 WK
NPaBUIBHO BBIIOJIHEHO MeHee 2/3 Bceil paboThl.

OneHka J1adopaTopHbIX PAd0T

OueHka «5» CTaBUTCS, €CIIM y4allUiics BBIIOTHSAET paboTy B ITOJIHOM 00bEME ¢ COOTIOACHUEM
HE00X0/IMMOM MOCIEI0BATEIbHOCTH MPOBEICHHSI ONBITOB U U3MEPEHUI; CAMOCTOSITENILHO U
palMOHATILHO MOHTHPYET HE00X0IuMO€e 000PYA0BAHNE; BCE OIBITHI IPOBOAUT B YCIOBUSX U
pekumax, 00ecreurBaroLINX MOIy4eHUE TPaBUIIBHBIX PE3yIbTaTOB U BBIBOJIOB; COOJIIOIAET
TpeOoBaHUS MpaBUJl O€30MIACHOCTH TPYAA; B OTUETE IPABUIILHO U aKKYpaTHO BBIMOJIHSET BCE
3aMucH, TaOJIHUIIbI, PUCYHKH, YEPTEKH, rpauKy, BBIYUCICHUS; TIPABUIBHO BBITIOIHSET aHATIN3
MIOTPEUIHOCTEM.

Onenka «4» CTaBUTCS, €CITU BHIMIOTHEHBI TPEOOBAHUS K OIIEHKE «5» , HO OBUIO AOMYIIEHO JBa - TPU
HesoueTa, He 6os1ee 0JHOM HerpyOoi OmMMOKN M OJJTHOTO HEAOUETA.

Ouenka «3» crTaBuUTCA, eciu paboTa BBHIMOJHEHA HE TMOJTHOCThIO, HO O0BEM
BBITIOJTHEHHONM YacTH TaKOB, IO3BOJISIET MOJNYYUTh MPABUIbHBIE PE3YNbTAThl U BBIBOJBI: €CIIH
B XO0J1€ IMPOBEACHHA OIIbITa 1 I/I3MepeHI/II71 OBLIH AOIMYIICHBI OIIINOKH.

OI[eHKa «2» CTaBHUTCA, CCIH pa60Ta BBIIIOJIHEHA HE IIOJHOCTBI0O M O0O0BEM BBINOJIHEHHOMN
qaCcTHu pa6OTBI HEC MMO3BOJIACT CACIATh IPaBUJIBHBIX BBIBOJOB: €CJIN OIIBIThI, U3SMECPCHHU,
BBIYMCIICHUA, H8.6JHOILCHI/IH MMPONU3BOAMIMCH HCTIPABUIILHO.

Bo scex cryuasix oyenxa chudicaemcsi, eciu y4eHuk He coomooan mpebosanus npasu
bezonacnocmu mpyoa.

Ouyenka mecmogvlx padom yuaujuxcs



«5» - 85% - 100%
«» - 65% - 84%
«3» - 41% - 64%
«2» - 21% - 40%
«1»-0% - 20%

Ilepeuens outuodox:

I'pyovie outuoku

Hesnanwue ornpeeneHuii OCHOBHBIX TOHSTHIA, 3aKOHOB, MTPABUJI, TIOJIOXKECHUN TEOpUH, HOPMYII,
06HI€HpI/IH$ITI>IX CHMBOJIOB, 0003HauYeHus (bH?:I/I‘-I@CKI/IX BCJIMYHMH, CAMHULY U3SMCPCHHUS.
HeymeHue BbIICNATh B OTBETE IVIABHOE.

HeyMmeHre NpUMEHSATh 3HAHHS JUIsl PEIICHUS 3a7ad M OOBSICHEHHS (U3UYECKUX SIBICHUIA,
HEMPaBWIBHO CPOPMYJIMPOBAHHBIC BOMPOCHI, 3aJIaHKS WJIM HEBEPHBIC OOBSCHEHHS XOJla WX
pelICHMA, HC3HAHUC MPUCMOB PCHICHUA 3aJdd, aHAaJIOTMYHBIX PAaHEC PCIICHHLBIM B KJIACCC,
OIIMOKH, TMOKA3bIBAIOIINEC HEMPABUIBHOE TOHUMAHUE YCIOBHS 3314l WJIM HENPaBUIBHOC
UCTOJIKOBAHUE PEIICHMS.

HeymeHne 4utaTh U CTPOUTDH TPAQUKU U IPUHIUITHATBHBIC CXEMBI

HeymeHne moAroToBUTh K pabdOTe YCTAHOBKY WM JabOpaTOpHOE OO0OPYAOBaHHUE, MPOBECTH
OTIBIT, HEOOXOIUMBIE PACUEThI WU HCIIOIb30BATh MMOTYYCHHBIE TAHHBIC /IS BHIBOJIOB.
HeOpexxHoe oTHOIIEHNE K J1a00paTOPHOMY O00PYIOBAHUIO U U3MEPHUTEIBHBIM MTPUOOpaM.
Heymenwne onpenents moka3zaHus U3MEPUTEILHOTO MPUOOpa.

Hapymenue TpeGoBaHmii mpaBui 0€30MacHOTO TPyAa MPH BBIOJIHEHUN YKCIIEPUMEHTA.

Heepyovie outuoku

Herounoctu popmynupoBoK, onpeeneH i, 3aKkOHOB, TEOPHil, BBI3BAaHHBIX HETIOJIHOTON OTBETA
OCHOBHBIX TPU3HAKOB oOIpeaenseMoro MoHsATus. OmuOKu, BBI3BaHHbIE HECOONIOIEHUEM
YCIIOBHM MPOBEICHUS OIBITA WIIN U3MEPEHUM.

OmunbKku B yCJIOBHBIX 00O3HAUEHMSIX Ha MPUHIMIIMANBHBIX CXE€MaX, HETOUHOCTH YepTexXeH,
rpauKOB, CXEM.

[Tpomyck miiM HETOYHOE HaNMCaHNe HAaUMEHOBAaHUHM eTMHUI] PU3NYECKUX BETHUYHH.
HepannoHnanbHbIi BBIOOp X0/a pelieHusl.

Heoouemut

HepanpoHnanbHble 3amucy TpW  BBIYUCICHUSX, HEpaIlMOHAIBHBIE IPHEMBI BBIYHCICHUH,
npeoOpa3oBaHM U pEIICHUS 3a/1a4.
Apudmernueckue OMMOKM B BBIYUCICHUSAX, €CIM OTH OIIMOKU Tpy0O0 HE MCKaXKaroT
PeaIbHOCTH MOJIYYEHHOTO pe3ybTara.
OTtaenpHbIE MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA UM OTBETA.
HebpexHoe BbINOIHEHNE 3aMCel, YepTeKel, cXeM, rpapuKoB.
Opdorpaduyueckue u MyHKTyallMOHHBIE OIMTUOKA
Y4eOHO-MeTOAUYEeCKOe 00ecneyeHrne NPOrpaMMbl

1. Boponnos-BenbsmunaoB b. A., Ctpayt E. K. «Actponomusi. ba3oBsiii ypoBenb. 11 kmaccy,

M. [Ipoda, 2017

2. E.K.Crpayr Meroanueckoe mocooue Kk yueOHuKy «ActpoHomus. ba3oBsiii ypoBeHs.1 1

kiacc» aBTopoB b. A. Boponnosa-Benbsimunosa, E. K. Ctpayra, M. [Ipoda, 2017



Jlutepartypa nias yduTesst

Usanos B. B., Kpusos A. B., /lenucenxo I1. A. Ilapanokcanbnas Beenennas. 175 3amaq o
actponomuu. — CII6.: 1997.

Twenuunep b. I, Bounog C. C. BHeypouHasi paboTa 1Mo aCTpOHOMUU: KH. JJIsl yUUTEIS. —
M.: Ilpocremenue, 1989.

Cypoun B. I ACTpOHOMHYECKHE OJTUMITHA]IBI: 3a1a4u ¢ pemenusiMu. — M.: MI'Y, 1995.
Lleguenxo M. IO., Yeonvnuros O. C. 11IKoabHBIM acTpOHOMHYECKHUI KaneHnapb Ha 2016/17
yue0. ros. — B, 67: mocobue s mooduteneit actponomuu. — M.: OAO «Ilnanerapwuii»,
2016.

lxnosckuii M. C. Bcenennas, »xu3Hb, pazym. — M.: Hayka, 1984.
Kacwvsnos B. A. ®usuka. YrinyOneHHblld ypoBeHb. 1 1 kimacc. — M.: JIpoda, 2016.

HHTepaTypa I ydalIuXxcest

benonyukun B. E. Kennep, HetoToH 1 Bece-Bce- Bee... — Boin. 78. — M.: U3a-Bo «Haykay.

I'maBHas penakuus Gpusuko-mareMaTudeckoi aureparypsl, 1990. — (KBanT).

lanaxTuxu / pen.-coct. B. I'. Cypaun. — M.: ®us- matiut, 2013.

LI'amos I'. Tlpukntouenus: muctepa Tomnkunca. — Bein. 85. — M.: bropo Kantym, 1993. —

(KBanT).

Topenux I E. HoBblE C110Ba HAYKH — OT MasiTHUKA [ ajniies 1o KBaHTOBOM rpaBUTaliMy. — BbIIL.

127 Tlpunoxenue K xxypHaiy «KBant», Ne 3. — M.: Uzn-so MITHMO, 2013. —(KBanr).
Iybrosa C. U. cropun actpoHomun. — M.: benslii ropo, 2002

Maxcumaues b. A., Komapos B. H. B 3Be31HbIX 1aOupunTax: OprUeHTUPOBAHKE 110 HEOY. —
M.: Hayxka, 1978.

Cypoun B. I'. Tanaktuku. — M.: ®uzmatnur, 2013.
Cypoun B. I Pa3Benka nanekux miaanet. — M.: @u3- matiaut, 2013.

Xokune C. Kpatkas ucropust Bpemenu. — CI16.: Am- ¢opa, 2001.
Xoxune C. Mup B opexoBoit ckopiryne. — CII6.: Am- dopa, 2002.

NuTepHeT-pecypcehl

Acrtpodusnueckuit mopran. HoBoctu actponomun. http://www.afportal.ru/astro
Boxkpyr certa. http://www.vokrugsveta.ru Bcepoccuiickast onuMIiinaa mKoJIbHUKOB 110
acTpo-

HOMHH. hl?[tp://WWW.astroonmp.ru

['ocynapcrBennslii actponomuueckuit uHCTUTYT UM. [1. K. [lltepubepra, MI'Y.

http://www.sai.msu.ru

WutepakTuBHBIN rUa B Mupe KocMoca. http:// spacegid.com
MKC ownnaiin. http://mks-onlain.ru

O6cepBaropust Cubl’AY. http://sky.sibsau.ru/ index.php/astronomicheskie-sajty

O61mepoccuiickuit actpoHOMUYecKuii moprai. http://actporomust.pd
Penosutopuii Beenennoit. http://space-my.ru Poccuiickas acTpoHOMUYECKas CETh.
http://www.

astronet.ru

Ce3onsbl roia. Beenennas, mnaneTs! u 3Be3/bl. hitp://ce3onbl-roga.pd/mianers%20u%2038e3151.
html

®I'BYH Uncturyt actponomuu PAH. http://www. inasan.ru

DnemeHThI OoubIION Hayku. ActpoHomust. http:// elementy.ru/astronomy


http://www.afportal.ru/astro
http://www.vokrugsveta.ru/
http://www.astroolymp.ru/
http://www.sai.msu.ru/
http://mks-onlain.ru/
http://sky.sibsau.ru/
http://астрономия.рф/
http://space-my.ru/
http://www/
http://сезоны-года.рф/%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D1%8B%20%D0%B8%20%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D1%8B
http://www/

KaneHgapHo-TemaTuuecKkoe NiaHUpPOBaHME YPOKOB acTpoHomum 11 Knacc (34 yaca, 14. B Hegenio)

Ne Tema ypoka CopeprkaHune ypoka | Tun MnaHnpyemble pe3ynbTtaTtbl dopmbli O6opyaoBaHue, a/3 Aara
ypo opraHusau, 30pP
Ka/ JINYHOCTHbIE MeTanpegmeTH MNpegmeTHble UM yuebHo- nnaH | ¢akr
dop bie nosHasare
ma NbHOM
npo AeaTenbHO
Ben, c™
eHun
A
1 AcTtpoHOMUS Kak o0cyanuThb dopmynmposat 06bACHATL WHTepaktneHaa | § 1. MpeacraButb
Yro nsyqaer Hayka. Vctopus norpebHocTH | APUYMHI n0cKa rpaduuecku (8 Buge
aCTpOHOMMA CTaHOBJICHMAC- HCIOBCKA B BO3HWKHOBE- HUA U (npoekTop), CXeMbl) B3aMMOCBA3b
TPOHOMHMH B CBSI3H TO3HAHUH
P ’ «IpeAMCT pa3BuTUA HOYT6YK C aCTPOHOMMM C
C NPAKTHICCKUMU Kak HanOoee aCTPOHOMHUNY;
MOTPEGHOCTAMH. 3HAYUMO IOKA3BIBATE acTpoHOMMM, BbIXOA0M B OPYTMMU HAayKamu,
Oransl pa3BUTUSL HEHACBIIAEM | camMOCTOATEIb- npneoAnTL WHTepHet noavepknsan
ACTPOHOMHUH. ol HOCTD U npumepsbl, CaMOCTOATE/IbHOCTb
Bsanmocss3b 1 HOTPEOHOCTH, | 3HaYMMOCTD noAateepaatowme ACTPOHOMMUM KaK
B3aUMOBJIHSHHUC MMOHUMAaHUE aCTPOHOMHH AaHHbIE MPUUMHDI; HayKH 1
ACTPOHOMHH U A3TMYHNS
P p KaK HayKu. WANIOCTPUPOBATbL YHUKaNbHOCTb ee
JIPYTUX HAYK. MEXITY
MuDOTOrH- npumepamm npegmerta.
YECKUM U NPaKTUYEeCKyLo
HAyYHBIM HanpaBaeHHOCTb ac-
CO3HAHHUEM. TPOHOMMWU;
BOCMPOM3BOANTD
cBEAEeHUANo
ncTopuMpas- BUTUSA
acTpoHOMMU, ee
CBA3AXCAPYTMMU
HayKamu
2 HabnwoaeHua [Tonsitue «HebecHas B3aUMOJEHCT thopmyHpoB : M306pakatb MHTepaKTMBHaA §2.1;
— ocHoBa cdepay, ocHoBHbIE BOBATEB aTb BbIBOJBI OCHOBHbIE KPYrK, [l0CKa npaKkTUYecKmne
acTpoHOMMUU JIHIFLHH M TOHIICH, Tpyrie 06 JIMHUW U TOYKM (npoekTop) 3afaHuA
P TOpU30HTANIbHAS cBepCT- 0COBEHHOCTS . P Pl
crcTeMa HEKOBTIPH X HebecHolt chepbl HOYTOYK C
KoopJuHaT. MHEMO BBITIOJTHEHU aCTPOHOMHUM (MCTUHHBIN BbIXOA0M B
HUYECKUE NTPUEMBbI u KaK HayKU; (maTemaTtunyeckuit) UHTepHet
OTpeeTICHHS
pea camocrosTe NpUOIMKEHH FOPW30HT, 3€HUT,
YIIIOBBIX pa3MepoB TIBHOM 0 OLIEHMBATH Mogenb
accTosHUI Mex, HaAnp, OTBECHAA
p Ay paboTe;0p- | yrioBble HebecHoi
TOYKaMH HeOeCHOM FAHH30BHIBA paccrosiHus JINHUA, a3UMYT,
- . coepbl
cdepsl. Tene TBCBOKO HaHebe; BblCOTa); bep
CKOTIbIKaK MO3HaBaTEel KJIacCcU(HIH- dbopmynunposatb
UHCTPYMEHT
= BbHYIO 0OBaTh
HATISIHOMN y p noHsTUe«HebecHasn
NESITEITEHOC TEJICCKOIIBI, .
acTpoHOMuUU. Byl chepar;
TEJIECKOIIOB U UX o HCTOB3 YA MCMNONb30BaThb
pas3nn4HbIe
XapaKTCPHCTHUKH.




OCHOBAHMUs

nony4yeHHble paHee

(xoHCTpYKTH 3HaHWA 13 pasgena
BHBIE
«OnTnyeckune
OCOOCHHOCTH
, BHIT ABNEHUA» oA
HCCIEeAYyeMOT obbAcHeHUA YyCT-
0 CHeKTpa u poiictBau
T. 1.); npuHumMna paboTbl
aboTath
pabo c Teneckon
nHpOp™MaIme
11 HAy4HOT O
COJIEPIKAHMSL.
OmnpeneneHue : dopmynuposat | dopmynmposaTb NHTepaKTuBHas §2.2;3; 4
3Be3abl 1 TIOHATHUS «3BE3HA OPraHu3OBRIBAT| \ 0ho6remy Mu- | NOHATME «cO3BE3- [0CKa NpaKTU4eckn
b
e 3aaHus.
CO3BE3US. B}T““““’* nenenanpase | KPOVCCNEA0BAHM | Ane», OnpedensTs (npoekTop), A
BEJICHHE MTOHATHS
He6ecHbie ccompeon HHYIO f, U3BNeKaTb NoHATUE «BMAMMAA HOYTOYK C
AU MO3HABATCIILHY | yydopmaLmio, 3Be3/Han BeNn- BbIXOAOM B
KOOpAUHATbI. DKBaTOpHAIbHAS 0 "
- »;
Ssesambie crcTeMa NesTenpHocTy | MPEACTaB YuMHa»; onpeaenaTb HTepHeT
KOOPJIMHAT, TOUKH U B X0/I€ NIEHHYIO B ABHOM | pasHuUUy
KapTbl JIMHUY Ha HEeOEeCHOMH CaMOCTOSTENb- | Buze oCBeLLeHHOCTel, Mogaenb
chepe. 7 . Z
bep HOM paGoTHI CO3/ABAEMbIX HebecHol
cBeTMAaMM, MO coepbi
M3BECTHbIM MoasukHan
3HaYeHnam Kapra
HbIX BE/INUNH;
3BE3AHbIX BEN ’ 3BE34HOr0
MCMo/b30BaThb weba.
3Be34HYI0 KapTy
019 NOUCKa
co3Be3guinnseess
Ha Hebe.
Bramoe Vccnenopanue CaMOCTOSATENbH | XapakTepusosaT | hopmymnuposath NHTepakTnBHaa | § 5; npaktnyeckune
BBICOTBI TOJTFOCA 0 %”paB””T" . | bocoBenHocTH OTpENCICHIS [0CKa 3afaHus.
- TEP- MUHOB U
JIBUOKEHUE 3B€3]] | MHpPaHapPa3IHIHbIX ©c00CT™ BEHHOU CYTOYHOrO cp Ho (npoekTop),
reorpagueckix gO3HaBaTeIIbHO [ABUXKEHURA 3BE3], 2;;232: HOYTOYK C
Ha pasJIMIHbIX muporax. Beenenue eTENBHOC B
o ATCIIBHOCTD B bD;
reorpaduuecku | MOHATHI BOCXO- aesten Ha Pa3NINYHbIX o JiII:MI/;Ha . BbIXOAOM B
JISIIEe CBETHIION, f0. reorpadu- o}6l . & WHTepHeT
'‘BACHSTH
X IHMpoTax «HEBOCXOJsIIee YECKMX WMPOTaX | Loc o ibie
CBETHIIO», «HE3aXO0- 3 A Mogaenb
emnn, HEBOOPY KEHHBI
JISAIIEE CBETHIION, HebecHol
aHANUTUYECKHU M IJ1a30M
«BEPXHSIS BIIKCHMSI 3BE3 coepbl
KyJIbMUHALUS, [A0Ka3blBaTb A o P
«HMOKHSIA BO3MOXHOCTb uCouHuana
Pa3InYHBIX MoaBuKHan
KyJIbMUHAIHSD). BM3YaNbHOTO reorpaute
Brsoz 6. CKI/IXpI.HI/I oTax Kapra
3aBHCHMOCTH Hab/loAeHNA potax. 3BE3HOrO
MEX/Ty BHICOTOM cBeTWNa Ha weba
CBETUIIA, CTO onpeaeneHHon
CKIIOHCHMCM 1 reorpaduyeckoii

reorpapuIecKoit




HIMPOTOR
MECTHOCTH.

wunpoTe 3emnn.

To e Beenenne nonsTnii NpoABAATbL (bopmyIMpoBaTh | BOCNPOW3BOAUTHL MHTepaKTBHanA §6;
. Tonnun
«IHA FOTOBHOCTb K onpeseneHvs Tep- [l0CKa npaKTUYecKme
JIBUSKEHHE PaBHOICHCTBHS» U
«IHE NPUHATUIO MWHOB M NOHATUA (npoekTop), 3ajaHus.
ComHna. COJTHIIECTOSTHHSI, ncropuu, KIKNNNTUKAY, HoyT6yK C
e T T — aHau3 KYNbTYpbI U 06bACHATbL Habto- BbIXOL,0M B
aCTPOHOMHIIECKOTO TpaanLMiA [laeMoe iBUKeHNe WUHTepHeT
CMbICTIa JTHEH
PABHOJICHCTRHS I pasAnYHbIX ConHuaBTeYeHue
. Mogaenb
COJTHIIECTOSTHHS. Hapoz0B. rofia; xapakrepu- A .
Baenenue no- 30BaThb HebecHoM
HATHA 0co6eHHOCTH coepbl
«OKITUNITHKAY.
WccnenoBanue CyTouHoro NoasuKHaA
nBwxenns Conn- aBuKeHua ConHua KapTa
IMaBTCYCHHUCTOJaHA Ha NOAtOCax, 3B€3MHOT0
(hoHeco3Be3auiic A
3KBaTOpE 1 B 6
HCIIOJIb30BaHU- €M Lweoa.
MOJIBIDKHOM KapThI. CPEAHUX inpoTax
Ob6cyxneHne 3emu, Ha- 3blBaTb
MPOIOJKUTEIBHO- NpUYUHbI
CTH JHS ¥ HOYH B M3MEHEHMA
3aBUCHUMOCTH OT
HIAPOTHI MECTHOCTH MPOAO/IKNTEILHOCT
B TEUEHHUET 0. NAHA MWHOYM HA
pasiMYHbIX
LUMpOTax BTeueHne
roga
TBuoKenue u Ananus monenu OpraHn3oBbIB | rpaduyeckn dopmynnposaTtb Mpe3eHTayus § 7, 8; npaKkTnyeckme
B3aNMOZCHCTBHA aTb MOACHATb YCIO- | MOHATUA M onpese- 3a/a- HUA.
dassl JIyHBIL. 3emun 1 JIyHBL
CpaBHHTETbHAS camocTosATeNb | BUA neHus
3aTMeHUs XapaKTepUCTUKA HYHO BO3HUKHOBEHUA ((CMHO,CI,M‘-‘IGCKMI\/‘I
(uzuuecknx no3HaBaTesIbH | JIYHHbIX U nepuoay,
CoHia u cots 3
CBOWCTB 3eMJIH U o
yto CO/THEYHbIX «CMAepUYecKkuin
JTynsr Jlynbl. Ananus . P
" [LeATeNbHOCTb | 3aTMeHWI. nepu- oay;
COJIHEYHOTO U 06bACHATL
JIYHHO- T'O Habnogaemoe
3aTMCHUH, yC.]'lOBI/Iﬂ LBUXKEHME U ¢a3b|
UX HACTYIUICHUS U
HAGIIONCHNS HA Jly- Hbl, NPUYUHBI
pa3IM4HbIX 3aTmeHwui JlyHbl 1
IMPOTaX3eMIIN. ConHUa; onucbiBaTb
NMopPAA0K CMEHbI
NYHHbIX a3
Bpemsa u [epuoamyeckue witn MIPOSIBIIATH aHaIM3UpoOBaTh | HopMyNIUpoBaTh MpeseHTauua § 9, LomawHsAA
KaneHzapb MTOBTOPSFOIIUECS TOJIEPAHTHOE TIOHSITHE «BpE- OTIpEICIICHHS Tep- KOHTPO/IbHaA
MIPOIIECCHI KaK W YBaXH- M$D», TIOSICHSATh MHHOB U IOHSATHI paboTa Neo 1.
OCHOBA JIJIsI TEIbHOE CMBICTT «MECTHOE BpEeMs»,




U3MEPEHUS] BPEMEHHU. OTHOUIEHHE K | MOHATHUSA «TIOSCHOE BPEMS»,
JlpeBHuUE yacel. HUCTOpUH, «BpeMs» IS «3UMHEe BpeMsi» U
Brenenue nonsTuii KyJlbType U onpezne- WIETHEE BPEeMsI»;
«MECTHOE BpEMSI», Tpaaulu- M JIEHHOT'O MOSICHATH IPUYH-
«IIOSICHOE Bpe- Msi», JIPYTUX KOHTEKCTA. HBI BBEJICHHS
«3UMHEE BpEMSI» U Hapo0oB. YaCOBBIX MOSICOB;
«IETHEE BPEMs». aHAJIM3UPOBATH B3a-
BriTOBOE M HayuHOE HMOCBSI3b TOUHOTO
MOHATHE KMECTHOE BpPEMEHHU U
BpEMsI». reorpaduaeckoit
Jletoucuucnenue B JIOJITO- ThI;
JIPEBHOCTH. OOBSICHATH
Hcnons3oBanue HEOOXOIMMOCTh
MIPOJOKUTEIBHBIX BBEJICHUS
Ie- pUOJUUECKUX BHUCOKOCHBIX JIET U
MIPOLIECCOB ISt HOBOTO
CO3/1aHus KaJIeHAapHOro
KaJIeH1apen. CTHUIIAL.
CosHeYHbIE U
JIyHHBIE KaJIEHIapU 1
uxcpasHenue. Cra-
Bl M HOBBIH CTHIIH.
CoBpeMeHHBII
KaJeHAapb.
BBICKA3bIBAT YCTaHABIMBATh BOCNPOU3BOAUTL MpeseHTauma § 10; npaKTnyeckoe
Paseutie b HpHIHHHO- UCTOpUYecKnecse- 3agaHue.
HpeacTaBiICH yOeKICHHOC CJIE/ICTBEHHBIE
Ui o _ OEHNs0
Th B BO3 CBSI3M CMEHBI
CTpOCHNH MOKHOCTH npencrasnennii | CTaHOBAEHUMU
MHpa TTO3HAHUSA 0 CTpOe- HUHU pa3suTUmn
CHCTCMBI MHpa; reJIMouEeHTpUYecko
Mupa. XapaKkTepu3oBaT | i cycrembl Mupa,
b BKJIQ/] YUEHBIX
BCTAHOB- JICHHE obwAcHAT®
ACTPOHOMUYECKO netneobpasHoe
W KapTUHBI MHpPA. | ABWKEHME NaaHeTc
MCMoNb30BaHNEM
3NULMNKNOBU
anododepeHToB.
K Kondurypanuu OpraHu3O0BbIBA | npeACTaBAATb BOCIIPOU3BOIUTH Mpe3seHTauua § 11; npakTuyeckune
oH(urypanu TUIAaHET KaK Th UHGOpMaLyio o | OTIPEICTICHHS Tep- 3amaHms.
U ILIAHET. paznuuune CaMOCTOSITEIIbH B33MMHOM MUHOB U TIOHSATUH
HOJIOKEHUS yIo «KOHUTYypaLys
CouHIla U IIIaHEe T MMO3HABATEIILHY | PACMOI0KEHNN IJTAHETY», «CUHOIN-
OTHOCHUTEIIEHO 0 naaHeT B YECKUH U
3EMHOI0 JGATENBHOCTD. | a3y cuzepu4eCcKuil
HaOmoare- Js. TIEPUOIBI
VYenosus BuAax (s Buae oOpalieHus ia-

BUJIUMOCTH TUIAHET
NP Pa3IMIHBIX
KOH- (DPUTyparusX.
CHUHOIUYECKHAN U
CUIepUUECKUI
HepHO- JIbl

TEeKCTa, PUCYHKa,
Tabanubl),
[AenaTtb BblBOAbI
06 ycnosusx
HabaogaemocTm

HET».




oOparnieHust

NnAaHeTbl B

TUTAHET. 3aBUCUMOCTY OT
AHanuTH4deckas

CBSI3b MEXKIY BHELIHMX
CUHOJUYCCKUMHU ycnoBuii
CUICPUYCCKUM pacnonoxeHus
HEPUONAMU IS ConHuaun3emnu.
BHEII- HUX U

BHYTPCHHUX

IJIaHET.

10 3aKOHBbI 9M1‘II/IpI/I'-IeCKI/Iﬁ ueneHanpasn AHAJIM3UPOBATH BOCIIPOM3BOJUTH Mpe3seHTayma §12;
ABUKEHUA XapakTep HAyIHOTO EHHO HHPOpPMAIHIO, onpesieNe s Tep- npaKkTUUeckme
nnaner Eccne/:[osaﬂm OPraHM30BbIE MOJYYEHHYIO U3 | MHHOB M IIOHATHU 3apaHmA.

. eruiepa. DIUIHIIC, €ro TeKcTa CDILTHTICH,
ConHeyHoW CBOIICTBA. atb HAy4YHOTO «adenuii»,
cucTemol DIUTUITHYECKUE OPOH- COBCTBEHHYIO | colepIKaHuUs, CIEPUTEITHIDY,

TBI HEOECHBIX TEIL. Mo3HaBaTenby | 00BsC- HATH «BonbLasa U manasa
PopmynHpOBKa yio CyTe NoNyoCh 3AAMMCcay,
3akoHOB Kerepa. SMIUPHYECKOTO
3HaueHue U TPAHUIIE! ACATENBHOCTE | crioco6a «actpoHomuye-
MPUMEHUMOCTH OTpe/IeTICHUsI Ckaa eanHnUa»;
3akoHOB Ken- nepa. hop- MBI dopmynmnposaTb
TpacKTOpHu 3aKoHbl Kennepa
HEOECHBIX TeJ
(Hammpumepe
Mapca).

11 Onpenenenne MeTo b1 OpraHu30BbIB aHaJIn3upo (popmymnmuposath Mpe3seHTauma § 13; npakTnyeckune
PACCTOAHMH 1 onpesesneHus ath BaTh onpeneseHns Tep- 3agaHnA
pazMepoB Tei pacCcTOSTHUN 10 CAMOCTOSTEN uHpopmarg MHMHOB 1 HOHATHH

o HEOCCHBIX TEIL: HIO, «TOPHU30HTATBHBIN
8 ConHeuHoM TOPU30HTAIbHBIN Hyto MOJIy4E€HH [apajulake»,
cmcreme rapaiiakc, no3HaBaTe/IbH yIO U3 «YTIIOBBIE pa3Mephl
PaauoJIOKallMOHHBIH yio TEKCTa 00BEKTaY; MOSICHATH
Me- TOA HJIa3epHas HAYYHOTO CYIIHOCTBH Me- TOJIa
JoKarust. MeTo (bl AEATENbHOCTD co/iep)KaH OTpeIeTICHHS
OTIpeIeNICHNUS pa3Me- ; Hst; 00BsIC- paccTosHUIA TIO
poB HEOECHBIX TEN: BbICKa3blBaTb HATH CYTh rapajuiakcam CBe-
METO/I0JIOTUIECKHE yBe- IMIAPHYC THII,
OCHOBBI OIIpee- CKOTo PazuoIOKaMOHHOT
JICHHS pa3MepoB ACHHOCTL B crocoba 0 METOZa H METOZa
3emnu eanHCTBe oIpeneieH JIa3epHOH JIOKALUH;
apaTOC(beHOM; meTon08B us pas- BBIYHCIIATH
METO/ITPUAHTY- n3yyeHus MEpOB paccTosiHue 10
JISLIHAN. Semin. IUIAHET 110 TOpH-
napamerpos 30HTAJILHOMY
3emnun n

napajulakcy, a ux




Apyrux pasMepkl 110
[aHeT. YIJIOBBIM pa3sMepam
U PaCCTOSIHUIO.
12 MpakTuyeckas Omnpenenenue KOHTPOJIUPOB WU3BIICKATh U OIIpEeACIIATh MpaKTnyeckue
paboTa c paccrosiHuiiio aTh AQHAJIM3UPOBAT | BO3MOYKHOCTh 3afaHus.
raHeT CoTHEeYHOM COOCTBEHHYIO b HabI01e- HUA
naaHom CH- CTEMBI C mno- WHPOPMAIMIO | TUIAHET Ha
ConHeuHom HCITOTb30BaHUEM 3HABaTEIbHY aCTPOHOMHUYEC | 3aJaHHYIO ATy,
cUCTEMbI CIIPaBOYHBIX 0 KOTO pacronaraThb
MaTepHuaoB. JICSITEIIbHOCTb. COJICP)KaHUA C | TUIAHETHI HA
Onpenenenue HUc- opburax B
MOJIOKEHHUS IIJIaHET M0JIb30BAHUE TIPUHATOM
CotHeyHOM M Maciiraoe.
CHCTEMBI C «IIK0IBHOTO
HCMOJIb30BAHUEM acCTpOHOMHUYEC
JIAaHHBIX KOro Ka-
«IIIkoapHOTO JICHJAPSI».
aCTpOHO-
MHYECKOTO
KaJICHJAps» Ha
TEKYIIUH YIeOHBIH
ron. ['padugeckoe
IIPECTABIICHNE
MOJI0KEHUS IIJITAHET
Cou- HeUHOM
CHCTEMBI C yUETOM
Macitaba u
peanbHOro pac-
MOJIOKEHUS
HeOECHBIX TeJ Ha
MOMEHT
MIPOBEACHUSIPA-
OOTBHI.
13 OTKprTVIe n AHaTUTHYECKOE BbIpa*kaTb AHAJIMTUYCCKHU ONpeaC/IATb MACChI ﬂpeaeHTau'Mﬂ §14.1—14.5;
npUMeHeHwe JI0Ka3aTeIbCTBO OTHOWIEHUE K JI0Ka3bIBaTh IUIaHET HAOCHOBE NpaKTHMYECKMe
CIIpaBEeJIMBOCTHU CIIPaBEJIMBOCT TPETHETO
3akoHa 3aKOHA NHTENNIEK- b 3aKOHOB (YTOYHEHHOTO) 33AaHNA.
BCEMMPHOTO BCEMUPHOTO TyanbHO- Kemepa na 3akoHa Kemuepa;
TAroteHuA TATOTCHUA. 3CTeTUYECKOM OCHOBC 3aKOHa OIIUChIBATh
HBJ’[BHI/IB KpaCOTe " BCCMI/IpHOFO )IBI/I)KeHl/lﬂil:eH
BO3MYIIEHHO- TO TATOTCHUS; CoHeyHoi
JBHMKCHUS KaK FAPMOHMHHOC JeJIaTh BBIBO/I O CHUCTEMBIIIO
IOKa3aTeIIbCTBO TV 3a- KOHOB B3anUMOJOTIOJI- JIECTBUEM CHIT
CIIPaBeAJIMBOCTHU HebecHOM HIEMOCTHU TATOTECHUSA 110
3a- KOHa MEXaHNKW Ppe3yJIbTaToB opbutam ¢
BCEMHUPHOTO IIPUMEHEHUS Ppa3InYHBIM
TATOTECHUA. SMIIUPUYECKOTO | DKCLEHTPUCHUTE-
IIpumenenue u TOM; OOBSICHATH
3aKOHaBCe- TEOPETUYECKOTO | MPUYMHBI
MHPHOTO METOJIOB BO3HUKHOBEHHUS
TATOTEHUA JJIs Hay4HOI'O MIPUIMBOB Ha 3emiie
OIpeICICHUS HCCIICIOBAHUSI. 1 BO3MYIICHUH B

Macc HeOCCHBIX
TeN. Y TOUHEHHBIN

JIBUYKEHUU Tl
ConHeuHoM




TpeTHii 3aKOH CHCTEMBI.
Kemuepa.
SIBnenue
MIPUIMBOBKAK
CIIC/ICTBHE
YacTHOTO
HPOSIBIICHUS
3aKOHa
BCEMHUPHOTO
TATOTCHUS NIPH
B3aMMOICHCTBUH
Jlynsl u 3emnu.
14 JIBM>KeHUE Ob6uas BBIpAXKaTh aHann3nposaTb XapaKTepU30BaTh MpeseHTauua JomawHas
HUCKYCCTBCHHBI xa%aKTepHcha JIMIHOCTHOE BO3MOXHble 0COOEHHOCTHUABU- KOHTpo/ibHaA pabo- Ta
opourn OTHOILICHUEK
X COYTHUKOB U p TpaeKkTopumn KeHusI(BpeMst Ne 2 «CtpoeHune
KOCMHYECKHX CKO- JOCTHKEHUSIM CTADTA. THACKTODHIL N
KOCMMYCCKHUX o CCCP OBVKEHUS PpTa, TP p ConHeuHoM
pocreit u
armaparosn T10JIeTa)UMaHEBPOB
HCKYCCTBCHHbBIX Poccuns KOCMUYEeCKnx CUCTEMbI».
(KA)B KOCMUYECKUX
. CITyTHHKOB 3€MJIH. obacti annapatos, fo-
Conrenoit Hcropus ocBoeHUst KOCMHYECKHX anmaparos it
cHucTeMe P | KasbIBaTb HCCIIEe0BAHUS TeI
KocMoca. HCCIIeI0BaHNI C -
COBCTBEHHYIO 0J1- HEYHOU
Joctmxenns CCCP , BEIp@)KaTh .
PoccunBkoc- coGcTBennyro | MO3ULMIO, CHETEMBE
1 Yy ADAKTEDH3VIO OTIHCHIBATH
MHYECKUX TMO3UIIHIO OT- P pusytouy MaHeBpEL
IIjIccnen()Bame. HOCHTEJIBHO yio HeOGXOMIMELe I
cropust SHa1UMOCTH nepcnexkTuBbI HOCaIK] Ha
WCCTICIOBAHHSA JATBHEUIIAX
IT MeXXnnaHeTHbix | MOBCPXHOCTD
YHBL 3aImycK HAYYHBIX KOC-
nepenetos TUTaHETHI WA
KOCMUYECKUX MHHECKHX BBIXO/T Ha OPOHTY
anmapatoB K JIyne. HCCIIeIOBaHUH BOKpYTHee
IIuno- Tupyemsie , 3aITycKa
MOJICTHI M BBICAIKA WCKYCCTBEHHBI
HaJlyny. Uctopust X CITyTHHKOB
HccIie- TOBaHUS U TUTAHET;
COBPEMEHHBIN JTaI JTOKa3bIBaTh
OCBOCHHMS cOOCTBEHHOE
MEXIUIAaHET- HOTO MHEHHE,
IPOCTPAHCTBA XapaKTepPHU3YI0
KOCMHUYECKHMH niee
anmaparamu. IKOJIOTHIECKU
€ TIpoOJIEMbI
3aIycka
I/ICKyCCTBeHHbI
X anmnaparoB
Ha
OKOJIO3EMHYIO
opouTy 1 B
MEKIUIAHETHO
e
MIPOCTPAHCTBO.
15 ConHe4yHasa CoBpeMeHHbIE OTCTauBaTh CpaBHUBATH bopmynnposatb MpeseHTauma § 15, 16;
cMcTeMa Kak METOIbI U3y IECHHS COOCTBEHHYIO | IOJIOXKEHHS Pa3- | ocHoBHble nonoxe- npaKkTuyeckne
HeOecHbIx Tea Coin- TOYKY 3pe- JIMYHBIX TEOPHUH




KomMnaeKc Ten, HEYHON CHCTEMBI. HUS O MIPOMCXOXKIACHUS | HUATUNOTE3bIO 3a4a- HuA.
MMeoLLMX Tpe6OB.'3.HI/I$I K Conneunoit CounHeuHOI dopmMMpoBaHMMTEN
Hay4YHOH TUIIOTE3e cucTeMe Kak CHCTEMBI; o
obuiee ConHeyHomcucre-
0 MIPOUCXOKICHUHI KOMITJIEKCe JIOKa3bIBaTh
NPOUCXOXAEHWN | Conmednoit Tenobmero HAYUYHYIO Mbl, aHa/IM3MpPOBaTb
e cuctembl. O0mmue MIPOUCXOXKICH | 0OOOCHOBAHHOCTBH | OCHOBHble
cBeJie- HUAO0 usl. TEOPHHU IPOUC- [OIOSKEHUA
CYIIECTBYIOIINX XOKIEHHS COBPEMEH- HbIX
TUIIOTE3ax CoHeyHOi N
MPOUCXOXKICHHS CHCTEMBHI, MPEACTaBaeHUMO
Cou- HeuHOU HCII0JIb30BaTh npouncxoxaeHnn
cucteMsl. ['unoresa METOJ0- TenConHeyHom
O.10. lImuarao JIOTHYECKue cUCTeMbl,
MPOUCXO0- XKJCHUN 3HAHUSI O
o MCnosb30BaTh
ten CoMHEYHOM CTPYKType U
cucremsl. HayuHble criocobax nonoxenuna
HOATBEP- KACHHS MOJTBEP- COBpPEMEeHHOoMTeo-
CHpaBeIUBOCTH JKACHHUA U pum
KOCMOTOHUYCCKON MIPOBEPIKCHHUS
OCMOTOHITIECKO OHPOBEPMCHIL | 6 cxomaeHnn
THIIOTE3bI HaYYHBIX TEOPHH. c .
IIPOUCXOXKICHUS Ten ConHeyHoM
CogHeuHou CUCTEMbl.
CHCTEMBI.
16 Onpenenenue OpPraHU30BbIB | MPUBOJHTH XapaKTepusoBaTb MpeseHTayma § 17; npakTuyeckune
3emutst u JTyHa —{ OCHOBHBIX aThb JIOK3aTENBCTBA | o060y Seman; 3343HMA.
o KpHUTEpUEB CaMOCTOSITENb | PacCMOTPEHHS
JBOMHAas nepeuncnsTb
aneTa XapakTepHc- THKU U HYIO 3emimn 1 JIyHBI
TUTAHeT CPABHEHUS IUIAHET. M03HABaTeNIbH | KaK JBOMHON OCHOBHble
%(apaKTepHCTHKa yio HJ6'IaHCTI)I, ¢M3quCKMe
€MJTH COTJIACHO esTEeTBHOCTh | 00OCHOBBIBATH
o yCNoBMA Ha no-
BbIJIEJIEHHBIM , COOCTBEHHOE
KPUTEPHSIM. BBICKa3bIBATh | MHEHHE BepPXHOCTU JlyHbI;
XapakTepucTuka y6ex- OTHOCHTENILHO o06bACHATL
JlyHbI coriacHo JICHHOCTbB nep- CIIeKTUB PazNNUNA 4BYX
BBIJICTICHHBIM BO3MOXXHOCTH | OCBOCHUS TMROB AVHHO
kpurepusim. CpaBHU- TTO3HAHUS JlyHBL v
TeJIbHAs OKpY’KaroIer NnoBepxHOCTH
XapaKTepUCTHUKA OMH- pa, (Mopeﬁ n
aTMocdepsl JIyHbI 1 €IMHCTBE MaTepHKOB);
3emin u METOJIOB 6
acTpo(U3NIECKUX 1 H3yUYCHHUS ODBACHATL
TEOJIOTUIECKUX XapaKTePHCTH npoueccobl
CJIeICTBUM pa3- K3eMiM U bopMUpOBaHUS
JIM4YHUs. TUX
Apy noBepxHOCTU JIyHbl
CpaBHuTEINbHAS IJIaHeT.
XapaKTePUCTHKA n ee penveda;
penbeda mia- HeT. nepeyncnaTb
CpaBHUTEIbHAS pesynbTaTbl
XapaKTEePUCTHKA CCNenOBaHMIA
XHMHYECKOroco- A ’
CTaBa IUIaHET. NPOBEAEHHbBIX
ObocHoBanue aBTOMaTUYECKUMU
CUCTEMBI «3eMJIsI — annapatamu n
Jlyna» kak
VHHKIBHOIT acTpo- HaBTamu;

JIBOMHOM IIJIaHETHI

XapaKTepunusoBaTb




CoJTHeYHOU CcHc-
TEMBEL.

BHYTpPeHHee
cTpoeHue Jly- Hebl,
XMMUYECKUIN COCTaB
JIYHHBIX NOPOA,

17 JTse rpymmbi Brytpurpymnmosas TIPOSIBIIATH HCIIOJIb30BATh HEePEIHCIIAT MpeseHTauus § 15; npaKkTMdyeckue
py OOIIHOCTb TLIAHET TOTOBHOCTb K | MH(OpPMAIHIO OCHOBHBIE 3apaHmuA
[raHet 3eMHOM TPyII- IIBIK camoobpa- Hay4HOTO XapakTepH- CTHKH ’
TUIaHeT-TUTaHTOBTIO 30BaHMUIO, COEPKAHUA, TJIaHET, OCHOBAHMUS
¢usmIecKuM OTBETCTBEHHO | MPEJCTABICHHYIO| I UX pa3/ieieHus
XapaKTePHCTU- KaM. € OTHOIIICHHE BPa3INYHBIX HaTpPyI- Ib,
CxozcrBa u K YYCHHIO, BUaxX (TaOJHIBI, | XapaKTepH30BaTh
pa3IuyMs MIaHeT opra- TEKCT), ISt TIAaHEThI 3eMHOM
CoHevyHoH cucre- HH30BBIBATh aHaJIM3a u TPYIIIBI U 112~
MBI 11O CaMOCTOSITENb | CPaBHEHHS Xa- HETBI-TUTAHTEHI,
XUMHYECKOMY HYIO PaKTepUCTHK 00BSCHATH
COCTaBY, M03HABaTeIbH | IITaHET TIPUYUHBI UX
BBI3BaHHBIE yIo fies- ConneuHoit CXOJICTBA U
€IMHCTBOM TEJIBHOCTb. CHCTEMBI, pasnHums.
MPOUCXOXKICHHS TET Kaccudu-
CoustHeuHOH KaIliu 00bEKTOB.
CHCTEMBI.
Boinenenue
KPUTEPHEB, IO
KOTOPBIM IUIAHETHI
MaKCHMAJbHO OTIIH-
YaroTCsl.
18 Mpupopa OCHOBHble OPTaHM30BBIB  [ICTIONB30BATh YKa3bIBaTh NpeseHTauus § 18; moaroroska
NNaHeT 3eMHOM | XxapaKTepucTUKM aTh DCHOBBI TEOPUH napamMeTpbl CXOJICTBa COOOIIEHNH K YPOKY-
. CaMOCTOSsITENb  [popMHpPOBaHMS BHYTPEHHETO JIICKYCCHUTIO
rpynnel NNaHET3eMHON HYIO Comneunoit CTPOEHUSI U npobiieme
rpynnbl MO3HABATEIbH [HUCTEMBI JUIS XUMHYIECKOTO MIapHUKOBOTO
(du3nueckme, yI0 bOBACHEHUS COCTaBaIUIaHeT s¢dexra;
XUMUYECKME), UX JIeITENbHOCTD )CO6CHHOCT€I/IV 3€MHOU I'PYIIIIbL; MPAKTUIECKOC
; BEICTYTIATb C  [JIAHET 3€MHOI XapaKTepHu30oBaTh 3a7aHue.
CTPOEHVE, npe3eH- FpYTITIE; pernbed MoBepxHO-
ocobeHHoCTH Taruein CpaBHMUBATh CcTel IUIaHET 3€MHOM
penbeda un pe3ylnbTaToOB  [TAHETHI 3eMHOM TPYMITEL; OOBSICHATE
aTmMochepbi. cBOCH pYIIIbI HA OCHOBE | OCOOCHHOCTH 5
paboTsr; BBIICJICHHBIX KPH- | BYJIKAaHHIECKON
CryTHUKK NraHeT TIPUHAMATH FepueB, 00BSACHATD | JNEATEIbHOCTH U
3eMHO rpynmbl v ydJac- TUE B [IPUYUHBIPA3INYUil| TEKTOHUKH Ha IIaHe-
NX ocobeHHOoCTH. 06H1€M [UTaHET 3eMHOM TaXSBMHOf/'Iprl'[rlbl;
MpoucxoxaeHme 0o0CYXKIEHUH  [pyHIIbl; padoTaTh | ONHUCHIBATH
pe3yIbTaToOB [ TEKCTOM XapaKTePUCTHKN
CMyTHU- KOB. BBLINOJIHEHUST  HAy4YHOT'O Kajk- JI0M M3 TITaHeT
CpasHuTenbHan paboTsl. CoJepIKanus, 3EMHOMU IPYIIIIBL.
XapaKTepUCTMKa BBIJIEIISIT TJIABHYIO
Mapca, BeHepb 1 MBIC]IB, 00001aTh
MH(pOopMaLuIo,
Mepkypusa IpeICTaBICHHYIO B
OTHOCUTE/IbHO HEABHOM BUJIE,
3eman. KapaKTCpU3yrouy

[0 TIJTaHETHI 3eMHOM

[pYIIEL.




19 | Vpoxk- DuznyccKue JOKA3EIBAT U3BJICKATh 06BACHATL NpeseHTauus YnpaxHeHue 14
JIUCKYCCHSI OCHOBBI COGCTBeHHy}O I/IH(bOpMaIII/IIO (6] MexaHU3M yqe6|—w||(a,
«ITapHUKOBBIH f{?i‘;‘;HzBiHHﬂ TOYKY 3pe- HUSA H(;%)HT;OB;M BO3HWKHOBE- HUA npaKTnyeckoe
3¢ deKT: moas3a PHIKOBOTO oTHOCHTENbHO | P PCKTC 3 HaDHUKOROTD 3agaHue
WU Bpea?» 3E¢éq)eecKTeg . MOCIIeACTBUN p 23?)14[“{]’1:

TECTB HHEII/I IapHUKOBOTO HUCTOYHUKOB U 3¢¢EKTa Ha OCHOBe
ngﬁfnxosmn sdex- Ta, KPUTHUICCKU bU3nUECKMX 1
3¢ dexT u ero OLICHUBATH €€.
IDOSBJICHHS Ha OCHOBBIBAsCh ACTPOHOMMUYECKMX
P Ha 3aKOHax
Benepe u Mapce. 3aKOHOB 1
HckyccTBeHHbIH usuicn u R
@ y - i ACTPOHOMHYeE- 3aKOHOMepHOCTEW;
H= TPOTIOTCHHEIH CKUX JJAHHBIX; Xa- paKkTepusoBsaTb
MapHUKOBBIN
3(b(1)CKTI/ICFO NPEACTABIATH AB/IeHue
HOCIeACTBHA U PESYIbTATHI NapHUKOBOrO
3CMHI/IH A CcOOCTBEHHBIX
P : HccIeIoBaHuiH s dpexTa, pas-
GFEOHaHBHBm B BHUJE NINYHbIE acnekTbl
0COOEHHOCTH
MPOSIBIICHHS JOKTIANA H npo6nem,
(hakTOpoB TpC3CHTALIMI; CBA3AHHbIX C
CHOCOgCTé - BBICKa3bIBAaTh
BQ3HHKH0§£H£§) cobCTBeHHYI0 cyiecTBoBar Hren
AHTDO- IOLCHHOIO TOYKY 3pCHUS NapHUKOBOrO
HTPO- IOT€HHOT'
HapﬁHKOBOFO OTHOCHUTCIIBHO apdeKTa;NoACHATL
LIeHHOCTeH
N 0/1bMAPHNKO- BOTO
i(bg)eK];ra. O:;I}/II;)BHI’E 9KOJIOTHYECKOI P P
aripag- Jie HaIIPaBIEHHOC s¢dekTas
CHIDKEHIS TH; TIPOSIB- COXpaHeHuu
MOCIEACTBUI sTh oupoasi3e
npupoabl 3emnu.
iiTpiggiiiﬁgro YBaKHUTEIBHOE
) (ﬁbema OTHOIIICHHE K
: MHCHUIO
OTIIIOHEH- TOB.
20 MnaHeTbl- OCHOBHbBIC OpraHu30BbLIB HCTIOJIb30BaTh YKa3bIBaTb Mpe3seHTaumn
XapaKTePUCTHKH aTh OCHOBBI TEOPHU § 19; npakthqeckne
rMraHTbl, UX paKTEp P napameTpbl
IJIAHET-TUTAHTOB camocTosTeNns | (opMHpOBaHHs 3afaHuA.
CNYTHUKU U o cXoAcTBa
(¢pu- 3nueckue, HYIO ComnreuHoit
Ko/ibua XUMHYECKHE), UX MO3HABATENILH | CHUCTEMBI LIS BHYTpeHHero
CTpOCHHE. yIo 00BSICHEHHS CTPOEHMA 1
CITyTHHKHIUTA- HET- NeSITEIHOCTh | OCOOEHHOCTEH XMMUYECKOTO
I'MraHTOB U UX , BBICTYIIQTh MJIaHET-
aHTo » BRICTYIIATL € Jlate cocTaBa niaHeT-
0COOEHHOCTH. pe3eH- TUTAHTOB,
TpoucxoxieHme Tauueit paGoTath ¢ TUTaHToB;
cnyTHUKOB. Kombiia pe3ynbpTaToB TEKCTaMH OonucobIBaTb
IJIAHET-TUTaHTOB U cBOEH Hay4YHOI'o XapPaKTEPUCTUKU
UX 0COOCHHO- CTH. paboTsr; COJIepIKaHMS, KazaoM 13 nna-
IIpoucxoxaenue MIPUHUMATH BBIJICIISITh
HeT-rMraHToB;
KOJICIL. ydac- THe B IJIaBHYIO
obeM MBICIID, XapaKkTepusosaTb
o0Cyk1eHn 00001maTh NCTOYHUKMUIHEPTUM
pe3yabpTaToB UHPOpPMAIHIO, B HeApaXNAaHeT;
BBINOJTHEHUS NPE/CTABNCHHY | [0 oo
paboThL. 0 B HESIBHOM
0cobeHHOCTH

BHUJIE,




XapaKkTepU3yro obnayHorono-

LYIO IIAHETEL- | yoopa 1

TUTaHTBhI, o
atmocdepHoi

HCIIOJIb- 30BaTh

3aKOHBI pu3ukn | UWAPKYIALWN;

JUTSL OTIUCAHHS aHann3MpoBaTb

TPUPOJIBI ILTa- ocobeHHoCTH

HET-THT'aHTOB, NpMpoabl

CpaBHUBATH

NpHpOTY CMYTHWUKOB NAaHeT-

CIyTHUKOB IIa- | TMraHTOB;

HET-TUI'aHTOB U dopmynnposaTb

JIyHb1. noHATMe«NNaHeTa»;
XapaKTepu3osaTb
CTPOEHME M COCTaB
Kosew, niaHeT-
TUraHTOB.

21 Mautbie Tena Acrepounpl U uX BblABUraTb APryMEHTHPOB onpeaensaTb NpeseHTauus §20.1—-20.3;
CoJIHEUHOM ’g‘pagTePHCTHKH' NPeasioKeHNa | aHHO MOSCHSTH noHATHe npakTuyeckoe
CHCTEMBI CODCHHOCTH 6 HPUYHHBL «nnaHeTa» 3afaHue.

KapJIMKOBBIX TJIAHET o cnocobax ¢
(acTepounsl, ch) . : SaUWTH! OT aCTEPOMIHO-
KapJIUKOBBIC N 1‘;{1 TTE];I Hllflx 5 KOMETHOi1 «Manas TIaHeTay,
IUIAHETHI U ¢ aoacce % p(()) e KOCMUHECKUX | gpachocTH; «acTepoumy,
KOMETBI) ¥OM6;HE))IXP§)§[I;CHOCTH obvexros, OITHCRI~ BATH «rontera;
s 3eri C6AMMKAIOWMX | BO3MOXKHBIE XapakTepH- 30BaTh
8 . cA c3emneit,pu | TOCICACTBHA Mazie Tea
! CTOJIKHOBEHHUSI ConneuHolt
sawmuatb 3eMIIu | CHCTEMBI;
CBOKO TOYKY JIpYTUX MaJIbIX OIIMChIBATH
3peHus; Ten COTHEUHOM BHELIHUW BUT U
CTpOoeHHe
NPOABAATL CUCTEMBI IPH TP
repecede- HUU acTepouioB 1
YBAKUTENIBHO | oGy, KOMET; 00BsIC- HATh
€ OTHOLLEHNe TIPOLIECCHI,
K MHEHMIO MIPOUCXO/ISIINE B
KOMETe, IPU U3MEHe-
ONNOHEHTa; HUW €€ PACCTOSHUS
Bbl- ot CounHiia;
CKasblBaTb AHAIN3MPOBATH
JIMYHOCTHOE OpOHTHI KOMET.
OTHOLLUEeHMEK
YyeTKoCTUM
BbICO- KOW
Hay4HOM
rpamoTHOCTH
AeATeNbHoCTH
K.Tombo.

22 MeTeopbl, Onpenenenne NpoABAATL aHanu3upoBaTb | onpeaenAtb Mpe3eHTauua § 20.4, pomaluHsaA

6onuapl, SIBJICHIH, YBAXXWUTENbHO | MOT/IMYaTbHA- NOHATUA KMETEop», KOHTpPO/b- HasA paboTa
HaOJIFOJaCMBIX MTPH

MeTeopuUTHI JIBU- KEHUH MAJIbIX e oTHowe- b6aomaemble «Mme- TeopuUT», Ne 3 «lMpupoaa ten
ten ConmHeYHOM HUe K ABNEHUA «bonungy; ConHeyHow

CUCTCMbI B




aTMocdepe 3eMin.

MHEHWUIo NPOXOXKAEeHUA OnucbIBaTb CUCTEMBI».
XapakTepucTika OMNMNOHEHTOB; 3eMnu CKBO3b nocneacTeua
MPUPOABI U
0COBEHHOCTEN B nposABAATbL Me- TeopHble nageHua Ha 3emto
JICHUSI METECOPOB, YCTOMYMBbIN NOTOKM KPYMHbIX
METCOPHBIX TIOTOKOB. MHTEpecK MeTeopuToB.
OcoOeHHOCTH
SBJIEHUS OOMaa U camocronTe/b
XapaKTCPUCTUKHU Hou
MeTeoputos. I'eo- no3HaBaTe/IbH
JIOTHYECKUE CIICIbI o
- onpeATenb-
CTOJIKHOBCHUS 3EMITH
C METCOPHU- TaMH.
23 c CoBpemeHHble BbICKa3bIBaTb MCNO/b30BaTb O0BACHATH MpeseHTauma §21.1—3;
OJIHIIE: €0
» MeTOoAbl U3y4YeHus MHeHue dusmueckme sa- | PusHuECKyI0 npakTuyeckoe
cocras 1 ConHua. dHeprma un OTHOCUTENIbHO | KOHbI U CYIIHOCTR safa- hne.
BHYTpPCHHEE ua. P HUCTOYHUKOB YHEPTUHU
CTpOCHHE Temneparypa AOCTOBEPHOCT | 3aKOHOMEPHOCT | ComHuan3Bess;
ConHua. N KOCBEHHbIX n ana OTIMCBIBATH ITPO-
XUMUYECKNIA cocTas MeTo/0B obbACHEHUA LECChI
o TEPMOSIICPHBIX
ConHua. nony4yeHus ABNEHUN U .
peakiuii pOTOH-
BHyTpeHHee WH- npoLLeccos, IIPOTOHHOTO LIUKJIA;
cTpoeHune ConHua. dopmaummo HaboaaembIx OOBACHATH MPOIIECC
ATtmocoepa ConHua. CTpOeHunmn HaCosnHUe; MepeHoCa’ Heprun
cocTage dopmynuposat BiyTpr ConHua;
OTIMCHIBATH CTPOCHHE
ConHua; b IOTUYECKMU COMHEYHOI
y4acTBoBaTb B | 0BOCHOBaHHbIE | aTMochepsl;
obcyRaeHUN BbIBOAbI TIOSICHATD
NOMYYEHHBIX | OTHOCWUTENBHO TpaHyJIAIHIO Ha
MMOBEPXHOCTH
pe3ynbTaToB no- Ny4eHHbIX Counna; xa-
aHannTnye- aAHa/IMTUYECKUX paKTepu30BaTh
CKUX 3aKOHOMEPHOCT | CBOMCTBAaCOJIHEYHOM
BbIBOJ,OB; el ana cee- KOPOHBI; pacKphbI-
BaTh CMOCOOBI
nposABAATL TUMOCTU
oOHapyX)eHUS
sanHTepecosa | ConHua, MOTOKA COJIHEYHBIX
HHOCTb B Ca- TemnepaTypbl HEii- TPHHO;
MOCTOATENbH eroHeapw 06OCHOBBIBATH
3HAYEHUE OTKPHITUS
om aTmocdepbl.
COJIHEYHBIX
NpOBEAEHN HEUTPUHO /ISt
HabaaeHuA dusuKy 1
ConHua. acTpou3nKH.
24 ConHevHasn DOopMBI IPOSBIEHUS y4acTBOBaTb B | OMMUCbIBaTb NEepEUnCIIATh Mpe3eHTauua § 21.4; npakTnyeckoe
aKTUBHOCTb U COJIHETHOU auanore, MPUYMHHO- TPUMEPBI 3agaHue.
akTuBHOCTH. Pac- MIPOSIBJICHUS
ee BAMAHUE Ha HpocTpanee BbICKa3bl- CNEACT- BEHHbIE | oo
3emnto M3JIyYCHHMS U IIOTOKA BaTbM CBA3N aKTUBHOCTH
3apsKCHHBIX 4Ya- OoTCTamBaTb npoﬂgneHmﬁ (COHHC‘IHLIC IIATHA,
CTHII B MEK3BE3THOM COBCTBEHHYIO | CONHEYHOI mpoTyOe- paHIpl,

HPOCTPAHCTBE.

BCIIBIIIIKH,




dusnyeckue oc- TOYKYy3peHUs; AKTUBHOCTU U KOPOHAJIbHBIC
HOBBI 3 NPOAB- NATH COCTOAHMSA BBIOPOCHI MACCHI);
B3aUMOJICUCTBUS Xa- paKTepu30BaTh
MOTOKA 3apsSIKEHHBIX YBXKMTENbHO | MarHuTocdepb! MOTOKHCOJTHEYHOM
YACTULIC MAarHUTHBIM € OTHOLWeHne 3emnu; TUJIa3MBbl;
OJIEM 3EMIIU U K MHEeHUo NCNONb30BaTb OIINCBIBATh
YaCcTHUIIAMH €€ CBEPCTHY- 3Ha- HUe OCO6CHHOCTI:I
aTMOCQepBbI. ) MOCIeICTBHIA
DusndecKre 0OCHOBBI KOB; dusnueckux BIIMSTHUS
BO3CHCTBUS ITIOTOKA CamMoCTOoATe/lb | 3aKOHOB U COJIHEUHOW aKTHUB-
COJIHCYHOTI'O HO 3aKOHOMEpPHOCT HOCTH Ha
U3IIyHCHHIA HA OpraHu3oBbLIB | /1B nnas- me MarruTochepy
TEXHUYCCKUE 3eMiu B BUIE
cpelcTBau atb ANAONUCAHNA MarHUTHBIX OYypb,
OHMONIOrHIECKUE cobctBeHHyl0 | 06pasosaHus HOJAPHBIX CUSHUIA;
00BEKTHI Ha 3eMIIe. no3HaBaTe/ibH nATeH, HUX BIIMSAHHUC Ha
Passurne yio npoTyBepaHues | PAMOCBS3D, cOons
TEeJTMOTCXHUKH U JIMHUSAX
Y4E€T COJTHEYHOIO AEATENBHOCTL | NADPYTNX 3JIEKTpOIEpeIauH;
BJIMSIHUSA B npoAsieHnn Ha3bIBaThIIEPHUOL
MCIOUIHUHE, TCXHUKE COJ/ZIHEeYHOM HN3- MCHCHU
U IpYTUX AKTUBHOCTY COJTHCUHOU
HaIpaBJICHUSAX. AKTUBHOCTH.
25 duznueckas Meroz roguaHOrO OPTaHM30BBIB | (<o 0o O XapaKTepu30BaTh MpeseHTauus §22,23.1,23.2;
MPUPOJIA 3BE3T Tmapajiakca u aTh JIOKA3bIBATEMHO- 3B63I[I>IVKaK npu npaKkTnyeckoe
rpaHHUIIbI €T0 IpH COGCTBGHHy}O r006pa3neMHpa POJIHBIN . 3apaHue.
MEHHUMOCTH. no- 3BE3: TEPMOSIICPHBIN
> .
ACT‘pOHOMI/IquKI/Ie 3HABaTCIIBHYIO aHAIIM3UPOBATD peaKkTop;
€ IMHUIIBI H?MepeHI/Iﬂ TIeSITEILHOCTD, OCHOBHBICTPYII- OonpeaciiaTh
paccTosiHUiA. B3aUMOJICHCTE | 151 rarpammer TTOHSATHE
AHaTuTHYECKOe OBATE B «CTIERTp — «CBCTI/IM‘OCTB
COOTHOIIEHUE MEXKTY rpymme CBETHMOCTBY; 3BE3bI»;
CBETHMOCTBIO 1 3 CBEPCTHHKOB opmysTHpO- MEPEYUCIISATh
3:&:3)1}101/1 BEJTMYHHOIA, npn BaTh BHIBOIEI 06 CHEKTpaHLHI:I?
COTIOTHAs BBIITOJTHCHHH 0COOEHHOCTAX Kgaccm 3BE3L,
Z}'iEBeSZ[HaSI BCJTMYHMHA. CAMOCTOSTENs | MeTomoB 0OBSACHITH
BSI3b C TOJAUYHBIM o YKaHH
© CBA3B C TOXL - HOM pa0oOTHI; | OHpEeneICHUs COACPAHNC
Imapajiak- COM. HarpaMMBbl
Cr[peKT QITbHBIE dopmymmpoa | drsHUECKHX Anarp
p T xapaktepuctuk | “CMEKTP —
Kjaccel. Jluarpamma BBICKA3BIBAHM | 3BE3IL, CBETUMOCTbY;
«CIIEKTp —
CBBTI/IM%CTB)) A0THOCH- KaaccHuIMpoBa | pasaty
Pasmeps! 1 TETbHO Th HEOECHBIE onpeaeneHusa
BO3MOYXKHOCTH | T€la;paboTaTthbe .
IJIOTHOCTH BEIIECTBA o NoHA- TN
0 [TO3HAHMS nHpopManmei
3BE31. UNIPEIACICHUEC HAYIHO- IO «3Be3aa»,
MacChI 3BE3]1 OKPYIKaIoILEero o
MHDA COJIepIKaHUSL. «ABOWHbIE
METOJIOM U3y4EHHSI p
JIBOi- HBIX CHCTEM. KOCBCHHBIMHA 3BE34bl», KKpaTHble
Moenusses. MCTOAAMH. 3Be3/bl».
26 MNepemeHHbIe 1 OCHOBBI paboTatb C HCII0JIb30BaTh XapaKTepU30BaTh MpeseHTauua §23.1,23.3,24.1,
HecTauMoHapH KJ1accuuKaum Pa3NMYHBIMM 3HAHWU 110 PH- uedenpIKaKpu- 24.2 (HoBble 3Be34pbl);
[ePEMEHHBIX U 3UKE JJIs ponHbIE npaKkTuyecKne
blé 3Be3/,bl HeCTa- IIMOHAPHBIX MCTOYHMKA- 00BSCHCHHUS aBTOKOJICOATCIIbHbIE 3afaHuA.
3Be3/1. 3aTMEHHO- MU [IPUPOJIBI CHCTEMBEI;




JIBOMHBIC CHCTEMBI. MHOpMaLmy, | TLyJIbCaluu 0OBSICHSTH 3a-
Le- benmpr— NPOABAATH neden; nenarth | BHCUMOCTB «IIEPUOJ
HEeCTallMOHAPHbBIE BBIBOJIBI O — CBETUMOCTbY;
3BE3IbL. FOTOBHOCTb K | 3payennn JIaBaTh OTpe/Ie-
Jonronepuoanye- camocros- MIePEMEHHBIX U JIEHUE TIOHSTHS
ckue3Besibl. HoBeie y TeNbHOM HECTalno- «3aTMEHHO-/IBOMHAas
CBEPXHOBBIE 3BE3/IBI. HapHBIX 3BE3]( 3BE3/1a»; XapakK-
no3HaBaTesibH
ITynbcapsr. - JUTS pa3BUTHUS TEepPU30BaTh
3HavcHHE on HAyYHBIX 3HAHUH. | SIBICHUS B TECHBIX
NIEPEMEHHBIX U [eATeNIbHOCTU CHCTEMax JIBOMHBIX
HEeCTaIlMOHAPHBIX 3BE€3]1— BCIIBIIIKH
3BE3/] UL HAYKH. HOBBIX.
27 DBOJIFOLHS OueHKa BpeMeHH BBICKA3bIBATE | OLEHMBATb OGBACHSTE MpeseHTauus §24.2;
3BE3]1 CBCUYCHMUS 3BE3bI C y6€)KJIGHHOCT Bpems 3aBHCUMOCTE npaKkTuyeckmne
HCII0JIb30Ba- HUEM b B BO3- 3a4a- HUA.
(huzmgecKux MOYXHOCTH cBeqeHuA :{K%p%;zlnli IBHOCT A
3aKOHOB U TIO3HAHUS 3Be3abl no HpaBzcl)mounn 3Be3]
3aKOHOMEPHOCTCH. 3aKOHOB U3BECTHOM OT MX MAacChL;
Ha- yanbHbIe MIPUPOEL, B Macce 3anacos pACCMATPHBATS
CTaUH 3BOJIIOLMHI YaCTHOCTH
3BE3 . HOHHMAHHUSI BoAopoAa. BCIBIIKH
3aBUCHUMOCTh «CIIE- 9BOJIIOLIAN CBEPXHOBOMKAKOTAN
3BOJIO- I[UH
HapPUS» IBOJIOIUU 3BE3I. 3BEBJTEL; OGBACHATH
OTMAacCChI3BE3/IbI. BApHAHTHI
OcobenHoctuspo- KOHEUHBIX CTaJHi
JUOIMH B TECHBIX SKU3HU 3831
ABOMHBIX (Oernbie KapiuKH,
%I/ICTGMaX. HEHUTPOHHbIE
paguueckas 3BE3/Ibl, ITYJIbCAPBI,
HHTEpIIpeTanust YepHBIE ABIPHI);
OBOMIOLMN3BE3 /B OTHCHIBATH IPUPOY
3aBUCUMOCTHOT(H- oBBeK- TOB Ha
SHHCCKHUX KOHEUYHOMU CTaIuu
11apameTpos. SBOJIFOI[MH 3BE3I.
28 8 O pp—— HpI/IMeHeHI/Ie YIpaBJIsATh (1)0pMyJII/IpOBaT pelwaTtb 3a4a4u, ﬂ,omaLUHFIFI
poBep 3aKOHOMEPHOCTEH, CcOoOCTBEHHOU bBbIBOJIBIOTHO- MCNOAb3YA 3HAHMA KOHTpPOAbHanA
pabota XapaKTepU3yIOLUX IO3HaBa- CUTEIHHO 16 TeMam pabo- Ta Ne 4.
tenaCoTHeUHOM TEJIbHOM KOCMHUYECKUX
«ConHue u CHCTEMBI. NeSTETbHOCTh | TeJl, ONUPAsCh «CrpoeHue
ConHeuHasn IIpumenenue 0; IPOSIBIISITh | HA3aKOHBI U 3a- ConHeyHow
3aKOHOMEPHO- CTei OTBETCTBEHHO | KOHOMEPHOCTH
cucrema» xapaKTepIE3y}ome ’ € OTHOIICHHUE aCTpOH(E)MI/II/L cvCTEMBD,
«[Mpupopa ten
JMarpaMMy «CIIEKTp K .
— CBe- TUMOCTEY. [I03HaBaTEIbH Conteuron
[Ipumenenue on cuctembl», «ConHue
3aKOHOMEpPHOCTEN NeSATeTbHOCTH M 3BE3/bI».
JUIsL OTIpeie- JICHUs , HABBIKH
MacC3BE3/[CUCTEMBI. pabotbic
Hcnonw3zoBanue HHPOPMAIHO
3JIEMEHTOB CXEMBI, HHBIMU
oTpaxkarolein HMCTOYHUKAMU.
3BOJIIOLINIO 3BE3/1 B

3aBUCUMOCTH OT




MaccChI.

29 Hawa HawalanakTMkaHa YIPaBJIATH BBIJIBUTATHH OTUCHIBATD MpeseHTauusa §25.1,25.2,25.4;
FaNaKTUKa Hebocsoae. COOCTBEHHOW | CpaBHUBATH CTPOCHHUE U npaKkTHue- ckne
Mo3HaBa- THUIIO0- TE3BI CTPYKTYpY 3a4aHus.
CrpoeHuelranaktu- TeJLHON OTHOCUTEIBHO [aaKTHKYL,
Kn. Coctas JESATEIBHOCTh | TIPUPOJIBI [EPEUYHCIST
[aNaKTUKW. 10; MIPOSIBISITH | CKPBITOM 00BEKTHI TUIOCKOH U
BpatieHme TOTOBHOCTb K | Macchl. cepu- geckoi
lanakTuku. Mpo- e HOACHETEM:
C M000pa3oBaH OLIEHUBATH Pa3MephI
6n1ema ckpbITOM H10; lanakThKy;
Macchbl BLICKa3bIBATh MOSICHATH JIBHKCHNE
yOeKACHHOCT HPACIIONOKEHHE
b B BO3- Comunaslamak-
MOKHOCTH THKE;
TNo3HaHAe XapaKTepH30BaTh
OKpysKaroIeii SIIPOU CIIUPAJILHbIE
JICUCTBUTECIIbH pykaBal a- nakruk;
0- CTH. XapaKTepH30BaTh
MPOIIECC BPAIIECHUS
lanak- Tuky;
MOSICHATD CYIIIHOCTh
po0JIEMBI CKPBITOH
MAacChl.
30 Hawa CocraB MPOSIBIIATH 06bACHATD XapaKTEpH3OBATH Mpe3eHTauua §25.3,28;
FanakTuKa MEIK3BE3/IHOM CPEIbI HaBBbIKHK pasnyHble paousIyIeHN e npakTnyeckoe
)I/(ISII;ZKTGII)HCTHKa ‘_SE:{MP;oGpawBa Mexa- Husmbl MEKIBESIHOTO s Aanne:
. ’ anvonsnvyeny | BEMECTBAMEro
?;III’S;(TBPHCTHKZI Ef;g}? pManm1o gH: OCHOBV: cocTas,001acTu
. ” 3BE3/10-
TYMaHHOCTEH. KyJbTYpBIL, 3HaHMI NO 06pa3oBaHus;
Bsanmocssizb 2;;?;?}1_ dusnke; OMUCHIBATH METOBI
PasIMIHBIX BUJIOB oo KnaccMdMUMpoB | OOHapysKeHHs opra-
TYMaHHOCTEH ¢ yio .
aThO6bEKTbI HUYECKUX MOJIEKYJT,
TIPOILIECCOM 3BE3/10- pabory ¢ ACKDBIBATE
00pa3oBaHHusl. KHITOH, Mex3Be3AHOV ESaI/I;l\)/IOCBﬂSsb 3B€3
BBICKA3bIBAThH . At
XapakTepucruka i cpeapl;aHa- MESK3BE3/IHON CpesIbl;
U3JTYy4EHHUS . zocn B msnposaTtb OIMCHIBATD MTPOIECC
MEXK3BC3/- HOU XapaKTepucTvku | (opmMHpoBa- HUs
cpenst. Hayuroe BO3MOYKHOCTH
AHAYCHIG MO3HAHMS CBET/IbIX 3BC3/1 M3 XONOAHBIX
3aKOHOB o Tra30IIbIJICBBIX
HCCIIeIOBAaHUS TyMaHHOCTEN 6 . _
Mpo1ec- COB B TIPAPOAET H HX 9 oMAKan, onpe
K HCHOB30BAHH JIEISATH UCTOYHHMK
g?ﬁ:ﬁiﬁ:ﬁ? cpene < Ha 671aro BO3HUKHOBEHUS
o pasBuTHS TUTAHETAPHBIX
g%(;;l;;xe};ne YEeJI0BEYECKOH TYMaHHOCTCHKaK
[UBUITH3AIHI. OCTaTKH BCIIBIIIEK
OPTaHUYECKUX CBEPXHOBBIX 3BE3/1.
MOJIEKYJT B

MOJIEKYTIAP- HbIX




o0J1akax.

31 Opyrue Tunbl ranakTUK N nx BBICKa3bIBaTh Knaccmouumpos | XapakTepU30BaTh Mpe3seHTayma § 26 (6e3 3aKoHa
3Be3gHble XapaKTepPUCTUKM. YOSKACHHOCT | ory ranayry-ku | CTHPAIBHBIE, d11- Xa66na);
B . b B BO3- JIMIITUYECKUE U ynpaskHeHue 21 (1,
cuctembl 3aMmopeli- cTeue MOKHOCTH NOOCHOBAHMIO HeTpABIIbHBIE 5).
ra1akTmKum raIakTuK. TI03HaHUA BHeLWHero TaJaKTUKU;
XapaKktepucTtuka 3aKOHOB CTpoeHus; Ha3bIBaTh UX
aKTMBHOCTM Aaep pasBUTH aHanusuposatp | OTIHIHTCILHBIC
rajaKTHUK; 6 0COOEHHOCTH,
ranakTuk. y4acTBOBATH B Habatoaaemoie pasMepbl, Maccy, Ko-
YHuKanbHble obcyxkaeHum, | ABNEHUAU JIMYECTBO 3BE3;
06beKTbl TIPOSIBIIATH 06DbACHATD MOSICHATh HAJINYHE
BcesleHHoi — YBaXKCHHUE K APUUMHBI UX CBEPXMACCUBHBIX
MHEHUIO YEpHBIX JBIP B AApax
KBasa- pbl. OIIITOHCHTOB. BO3- rajaKTHuK;
CKonneHusa u HUKHOBEHUA, OIIpENEATh
CBEPXCKOMNNEeHUA U3B/IEKaTb MOHATHSA
ranakTuK. Mpo- MHbOPMaLMIo «KBasap»,
«pamuoraaakTuKa
CTpaHCTBEHHanA 13 pas3InYHbIX N
9
CTPYKTYypa MCTOYHWNKOB U XapaKkTepu3oBaTh
BceneHHom npeobpasosbiBa B3a-
™ HUMOJICHCTBYIOLIN
€ TaJJaKTHUKH,
nHdopmaLuio CpaBHUBATh
13 oa4- Horo MOHATHUSA
BUAABAPYrom KCKOMNEHUA» U
(n3 «CBEPXCKOMIEHUA
rpapuyeckoroB | ranakTUK».
TEKCTOBbIMN).
32 Kocmonorusa «Kpacroe BbICKa3bIBATL | cpapuumars (bopmynuposa MpeseHTauus § 26 (3aKkon
Hauana XX B. CMEIICHNE» B coBeTBEHHYI0 | pasmuumbie mosu-| TP OCHOBHBIE Xabb6ma, «xpacHOe
CTEKTPax rajJaKkTUK. MOCTYJ1a- ThI cMmeteHney), 27
nosnumo onn o
3akoH Xa00a. o0mieit Teopun (6e3 ocHOB
OTHOCHUTEIILHO N
3HayeHne OTHOCUTE/IbHO nporecca OTHOCHUTEIILHO COBPEMEHHOM
MOCTOSIHHOI Xa00:1a. BOSMOXHOCTN | o ciiimperis CTH; KOCMOJIOTHH);
MCHTbBI - " < T ATH MNPAKTUYECCKU
Dneme 00- e XapaKTepucTu | BeeseHHoi: onpenen pa ecKue
TEOPHH xa- 3aJIaHusl.
Kucraymo- OLICHUBATH
OTHOCHTEIHLHOCTH A. PaKTEPUCTHKH
. o TpaHUIIBI "
Oitnireiina. Teopus HapHocTH CTallMOHApHOM
A. A. ®puamana o B n: NPUMEHIMOCTH BcenennoitA
- A 0P CENEHHON; 3aKkoHa Xa00a u it N
geCTauMOHVapﬂocm yYacTBOBaTh 8 | crermeHs HHIITEH- Ha;
CeJICHHOM U ee oBCysaeHNH TOTHOCTH OTKCHIBATh
l'[O)ITBep)K)IeHI/Ie. 4 OCHOBBI I
yBarkas MOTYHACMBIX € BBIBOZA A. A
€ro IMOMOIIbIO Do MaHé 0‘
nosuno PE3YIIb- TATOB; Herérg HOHAPH
OMMNOHEHTOB. COIIOCTAaBIIATh ocTH o P
HHPOPMAIHIO U3 BeeIIeHHOIL:
pasIMYHbIX HOSICHSTS ’
HCTOYHHUKOB.
MTOHSITHE
«KpacHoe

CMCHICHHEC» B
CIICKTpax raJlakTUK,




HCTIONb- 3YSI JUIS
o0bscHeHus 3P hexT
Jomuepa, u ero
3Ha4e- HUe IS
TIOJTBEP K ICHHS
HECTAIlMOHAPHOCTH
Bcenen- Hoit,
XapaKTepHu30BaTh
porecc
OJJHOPOJJHOTO U U30-
TPOITHOTO
pacuIMpeHus
Bcenennoii;
(hopmynupoBath
3aKkoH Xaboma.

33 OcHOBbI HaquLIe (I)aKTLI, BBEICKA3bIBaTh IIPUBOIUTH (bOpMyHI/IpOBaTL ﬂpe3e|-|1-au|y|;| §27; npakTnyeckoe
COBPEMEHHOI CBUJICTEIbCTBYOLIN COOCTBEHHYIO | JJOKa3aTEIbCTBA | CMBICI THUIOTE3bI [ 3agaHme.
€ 0 pas3Iny- HbIX TO3ULUI0 YCKOpEHUs A.TamoBa o
kocmonorum JTanax OTHOCHUTENIBHO | PacLIMpEHUst ropsiueM Hayaje
3BOJIIOLIHOHHOTO TEOpUU Bceenennoii; Bceenennoi,
nporecca Bo AQHTUTATOTEHN | AQHAIU3MPOBATH | OOOCHOBBHI- BaTh €€
Bceenennoii. Temuas U rpouecc CIIPABEUIMBOCTDb U
SHEPTHs U ee HampaBieHnil | GopMmupoBaHMS | NPHUBOIUTH
XapaKTEPUCTUKH. IIOUCKOB rajJakTHK U MOJTBEPIKIC- HUE;
CoBpemeHHast TeMHOIt 3BE3I. XapaKTepPH30BaTh
KOCMOJIOTHY€eCcKast SHEPTUH. MIOHSATHE
MOZENb «PETMKTOBOE
BO3HUKHOBEHUS U U3Iy4eHHEeY;
pa3BUTHSA OTUCHIBATh 00IIHe
Bcenennoii ¢ MIOJIOKEHUS TEOPUU
OTOpoi Ha Bonbioro B3phiBa;
runoresy . A. XapaKTepHu30BaTh
T'amoBa, oOHa- mpo1ecc
pYyXeHHOe o0pa3oBaHus
PETUKTOBOE XUMHUYECKIX
U3JIy4eHHUE. 3JIEMEHTOB;
OITUCHIBATh
HAYYHBICTUIIOTE3bI
CYIIECTBOBAHHUS
TEeMHOH YHEPTHU U
SABJICHUA QHTH-
TATOTCHUSL.
34 Pannne naen Y4acTBOBaTh XapaKTepU30BaT HCIIOJIL30BAaTh MpeseHTauua
Vpok- CyLIECTBOBaHUS B /:(ch}éccnn b CPe/ICTBA CO- 3HAHUS 0 METOaxX
BHE3EMHOTO pasy- 1o mpodiie- Me o UC- CI€I0BAaHUSA B
KOHpepeHuus Ma Hpencragneine CYHIIB)CTBOBaH BDEMCHTHOH aCTpOHgMI/II/I'
- . | HayKHd B LICJIOM >
«OJTHHOKH JTH uzell BHE3EMHOIO Hs BHE3EMHOM | o pasmare | XAPAKTEPU30BATH
pa3yma B pabo- Tax JKU3HA BO o6nacTeil COBpe- MEHHOE
MBI BO YUCHBIX,(hHI0CODOB Bcenennolii; (acTpoHOMHH COCTOSTHHE
BceeneHHoH? unucaTeeii- (popmymmposa XU, (1)1/131/1121/1, poGIIeMbI
¢anracroB.bro- Th GHOIOTHH, CyLIECTBOBAHUS
JIOTUYECKOE cobcTBEHHOE KH3HHU BO




coJiep)KaHue
TEPMHHA OKU3Hb» U
CBOMCTBA YKHUBOTO.
buonornueckue
TEOpUn
BO3HUKHOBEHUS
JKH3- HH.
VHUKaIBHOCTH
ycnoBuit 3eman st
3apOXKIACHUS U
Pa3BUTHS )KU3HU.
MeToapl moMCKa
IJIaHET,
HACEJICHHBIX
pa3yMHOM JKU3HBIO.
Pagnorexunueckue
METOJIBI TTOMCKa
CHTHAJIOB

pa3yMHBIX CYILECTB.

IlepcniekTuBbI
pa3BuTHUs H1eH 0
BHE3EMHOM pa3zyMe
1 3aCEJICHUH IPYTUX
TJIaHET.

MHEHHE
OTHOCHUTEIBHO
poOIEeMBI
CYIIECTBOBAH
1Sl )KM3HU BHE
3emiu; apry-
MEHTHPOBATh
COOCTBEHHYIO
MTO3HIHIO
OTHOCHTEIILHO
3HAYUMOCTH
TIONCKa
pa3yma Bo
Bcenennoii;
JI0Ka3bl- BaTh
COOCTBEHHYIO
TIO3HIHIO
OTHOCHTEIBHO
BO3MO>KHO-
creit
KOCMOHABTHK
nu
paxroacTpoHO
MHH JUTS
CBSI3H C
JIPYTUMH
LIUBHIIN3ALINS
MH;
TIPOSIBIIATH
TOTOBHOCTh K
TIPUHATHIO
HWHOM TOYKH
3peHus,
YBaXHUTETBHO
OTHOCHTBCS K
MHEHHIO
OTIIIOHEHTOB B
xo/ie
00CyKIeHHs
CIIOPHBIX
npobiem
OTHOCHTEIILHO
HOKCKa
JKU3HHU BO
Bcenennoii.

reorpadun),
TO3BOJISIOLIHE
OCYIIECTBIITH
MMOMCK JKU3HU Ha
Apyrux
IJIaHeTax
ConHeuHOM
CUCTEMBI U
9K30IIJIaHETaX;
HC- MOJIL30BaTh
3HAHUS U3
00J1acTH XMMHUH
IS OOBACHEHUSA
0COOCHHOCTEH
CIIOXKHBIX
OpraHUYeCcKuX
COCMHCHHM.

Bceenennoi,
YCIIOBHS,
HEOOXOAMMEBIE IS
Pa3BUTHS KU3HH.
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