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PabGouyasi nporpamma paspadoraHa B COOTBETCTBHH C:

v’ 3akonom Poccuiickoi @edepayuu om29.12.2012 200a Ne 273-D3 «06 obpazoeanuu 6
Poccuiickoii @edepayuuy (c nocnedyrowumu usMeHeHUusIMuU U OONOJHEHUIMU,).

v @edepanvbhbim 20Cy0apCmMEEHHbIM 00PA3Z08AMENLHBIM CIMAHOAPMOM CPEeOHe20 00uje20

00pazo06amuslL.

OcHogHoll 06pazosamenbHoll NPOSPAMMOU CPeOHe20 00ule2o 00Pa308anUs.

Tonoocenuem o paboueii npoepamme.

Yueonvim nnanom MBOY ecumnazuu Ne7.

ANANIN

[IkoyibHBIA KypC aCTPOHOMHH TPH3BAaH CIIOCOOCTBOBATh (JOPMHUPOBAHUIO COBPEMEHHOM
€CTECTBCHHOHAYYHOW KAPTUHBI MHUPA, DPACKPHIBATh PAa3BUTHE IPEACTABICHUN O CTPOCHHUH
BceneHHON Kak O JIUTENBHOM U CIIOKHOM IIYTH IIO3HaHUS YEJIOBEYECTBOM OKPYKAOLICH
IIPUPOJBI U CBOEr0 MECTA B HEH.

OcHoBHasi HeJb Kypca acTPOHOMHMH — CPOPMHUPOBAThH LIEJIOCTHOE MPEICTABICHUE O
CTPOEHHM M 3BOIIOLMM BceneHHOi, oTpakaroliee COBPEMEHHYIO aCTPOHOMHYECKYIO KapTHUHY
MHUpa.

OCHOBHBIMH 33/1a4aMH  HM3Y4YeHHs] ACTPOHOMHHU HAa YPOBHe CcpelHero o0I1Iero
o0pa3oBaHus SABJISIOTCH:

* IOHMMaHUE€ POJU aCTPOHOMHUU CpeAu JApYyruxX HaykK, Uil (OPMHUPOBAHUS HAYyYHOTO
MHUPOBO33PEHUS, Pa3BUTH KOCMUYECKON I€ATEIbHOCTH YEI0BEYECTBA U Pa3BUTHS LIMBUIIN3ALIUY,

° q)OpMI/IpOBaHI/Ie HpeHCTaBHGHI/Iﬁ o mecTe 3emin U YemnoBedyecTBa BO BCGHGHHOﬁ; IIOHMMAaHHC
0COOCHHOCTEH MCTOJO0B HAYYHOTI'O ITO3HAHWA B aCTPOHOMUMH,
* 00BSCHEHUE IMpUINH Ha6.]'IIOI[aeMLIX ACTPOHOMHYCCKUX HBHGHHﬁ;

* hopMUpOBaHNE UHTEPECA K U3YUCHHIO aCTPOHOMHH M Pa3BUTHE MPEJCTABICHUN O BO3ZMOYKHBIX
chepax Oyaymieit mpodeccHoHaTBbHON AesTENPHOCTH, CBSI3aHHBIX C ACTPOHOMHUEH.

OO0mas xapakTrepucTuKa yueOHOro npeamera

AcTpoHOMMS paccMaTpUBaeTcsl Kak Kypc, KOTOPHBIH, 3aBepiasi (pU3NKO-MaTeMaTHYECKOe
00pa3oBaHKe BBHITYCKHUKOB CpEAHEN MIKOJIbI, 3HAKOMUT UX C COBPEMEHHBIMHU NPE/ICTaBICHUSIMU
0 CTPOEHMH U 3BOJIIOLMHU BeeneHHol 1 cnocoOcTByeT OPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHS.

B nacrosimee Bpems BaXXHEWIIMMHM 33/Ja4aMy acCTPOHOMMH SIBIISIIOTCS (OPMHPOBAHUE
MIpe/ICTaBICHU O eMHCTBE (U3NYECKUX 3aKOHOB, JAEHCTBYIOIIMX Ha 3emiie U B O€3rpaHUYHOM
BceneHHOM, 0 HENPEPBIBHO ITPOUCXOASAIIECH IBOJIIOLUYN HALIEH IUIAHETHI, BCEX KOCMUYECKUX TEI
M X CUCTEM, a TaK)Ke caMoi BcemeHHo.

MecTto npeamera B y4eOHOM IIaHe
N3yuenue kypca paccuntano Ha 34 daca (1 gac B Hegento)B 11 kiacce.

Pe3yabTaTsl 00yueHus:
1. JIm4yHOocTHBIC, MeTaNpPeAMeTHbIC M NpPeIMEeTHbIC Pe3yJabTAThbl OCBOCHHUSI y4eOHOIo
npeaMeTra.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS Y4EOHOTO MpeIMETa ACTPOHOMMUS:
1) poccuiickasg rpakJaHCKas HIEHTUYHOCTb, IATPUOTHU3M, YBAKEHHE K CBOEMY Hapony,
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YyBCTBa OTBETCTBEHHOCTH Iepelx PoauHon, ropaoctu 3a cBou Kpai, ¢Boxo Poauny, mpouoe u
HACTOAIIEE MHOIO0 HAMOHAJIBHOrO Hapoja Poccum, yBakeHHME TrOCYAAapCTBEHHBIX CHMBOJIOB
(rep0, duar, rumH);
2) rpaxJIaHCKas NO3MLMA KaK aKTUBHOTO M OTBETCTBEHHOI'O 4YJIEHA POCCHIICKOro oOliecTBa,
OCO3HAIOILETO0 CBOM KOHCTUTYL[MOHHBIE IIpaBa U OOSA3aHHOCTH, YB@XKAIOLIEro 3aKOH H
IIPABOMNOPSIIOK,  OOJIAZIAIOIIEr0  YYBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HaHHO
IIPUHMMAIOILET0 TPAaJULUOHHBIE HAIlMOHAJbHBIE M OOIIEUEIOBEYECKUE T'YMAHUCTHUECKUE U
JNE€MOKPaTU4YECKUE LIECHHOCTH;
3) TOTOBHOCTH K CiIy’)keHHI0 OTEUECTBY, €T0 3alIUTE;
4)  chopMHPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS
HAYK{ 1 OOIECTBEHHOM MPAKTUKU, OCHOBAHHOTO Ha JTHAJIOTE KYJbTYP, @ TAKXKe Pa3ITUYHBIX (hopm
OO0IIECTBEHHOT'O CO3HAHMsI, OCO3HAHHE CBOET'O MECTA B IOJIUKYJIBTYPHOM MHPE;
5)  chopMHpPOBAHHOCTH OCHOB CaMOPa3BUTHS W CAMOBOCHHUTAHUS B COOTBETCTBHH C
00I11€4eTIOBEYECKMMH I[IEHHOCTSAMU W HJAEaJaMU TIPa)XKIaHCKOro OOIIeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH;
6)  TOJEepaHTHOE CO3HAHUE U MOBEACHUE B MTOJIUKYJIbTYPHOM MUPE, TOTOBHOCTh U CLIOCOOHOCTh
BECTH JIUAJIOT C IPYTUMHU JIIOJIbMH, TIOCTUTATh B HEM B3aWMOIIOHMMAHUS, HAXOIUTh O0IIUE IeNTn
COTPYIHHUYATH Ul UX JTOCTHKEHUS;
7)  HaBBIKUM COTPYJHHYECTBA CO CBEPCTHHUKAMHM, JETbMM MJAJLIET0 BO3pPACTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOIECTBEHHO MOJIE3HOH, yueOHO-HCCIe0BATENbCKOM, MPOEKTHOW U APYTHX
BUJIAX JIEATEIbHOCTH;
8) HpaBCTBEHHOE CO3HAHME U MOBEIEHUE Ha OCHOBE YCBOCHHUS O0IEUETI0BEYECKHUX [IECHHOCTEH;
9) TOTOBHOCTP W CHOCOOHOCTH K O0Opa3oBaHMIO, B TOM 4YHCIE C€aMOOOpa3oOBaHHWIO, Ha
IPOTSDKEHUM BCEH KU3HHU; CO3HATEIbHOE OTHOILEHHE K HENpEephIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTEIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHOU JIEATEIbHOCTH;
10) »screTMyeckoe OTHOULIEHHWE K MUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOI'O
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHMIA;
11) npuHATHE U pealn3aluIo IIEHHOCTEH 310poBOro U 0e3omacHoro oopasa *KU3HH,
MOTPeOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-0310POBUTEIHHON
NeSTeNbHOCTbIO, HENPHUATUE BPEIHBIX NPUBBIUEK: KYpPEHHUs, YIOTPEOICHHs aJKoroJs,
HapKOTHKOB;
12) OepexxHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (uU3NYecKoMy H
MICUXOJOTMYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIIOJEH, YMEHHUE OKa3bIBaTh
MIEPBYIO ITOMOIIB;
13)  oco3HaHHBI BBIOOp Oymymied mpodeccuuu BO3MOXKHOCTEH pean3allui COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOLICHHE K NpOo¢ecCHOHATBHOMN JESTEIBHDCTH KAk BO3MOMKHOCTH
ydyacTusi B pELIEHUHM JIMYHBIX, OOILECTBEHHBIX, T'OCYIAapPCTBEHHBIX, OOLICHAIIMOHAIbHBIX
npobiem;
14)  cpopMUpPOBAHHOCTH 3KOJOTMYECKOI'O MBIIIJICHUS,, TTOHUMAaHUs BIUSHUS COLMAIIBHO-
HKOHOMHYECKUX IMPOLECCOB Ha COCTOSIHME MPHUPOJHON M COLMAIBbHOW Cpeibl; mpuoOpeTeHue
OTIBITa SKOJIOTO-HAMIPABIIEHHON 1€ TEIbHOCTH;
15) OTBeTCTBEHHOE OTHOIIEHHE K CO3[JaHHI0 CEMbHM HAa OCHOBE OCO3HAHHOTO TPUHATHUA
LIEHHOCTEN CEMENHOM KU3HH.

MeTal'lpe)lMeTHble pe3yabTaTbl OCBOCHUA qu6HOFO npeaMETa aCTPOHOMMUA 2

1) yMeHHe CcaMOCTOATEIbHO ONPENENITh LETu JACSITeIbHOCTH W COCTaBIATH IJIaHbI
NESATEIBHOCTH;  CAMOCTOATEIBHO  OCYLIECTBIIATH, KOHTPOJIMPOBaTb M  KOPPEKTHUPOBATh
NeSITeNIbHOCTh; UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI AJIsl IOCTHKEHUS TIOCTABJICHHBIX IieNei
U peau3aliy IUIaHOB JeITeIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETHH B PA3TUUHBIX CUTYAIUX;
2) yMeHHMe TMpPOIYKTUBHO OOIIAThCS M B3aMMOEHCTBOBATH B TPOIECCE COBMECTHOM
NesITeIbHOCTH, YUUTHIBATh MO3UIMHU IPYTUX YYACTHUKOB JESATEIbHOCTH, 3((EKTUBHO pa3penaThb
KOH()JIUKTHI,
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BJIQJICHWE HaBBIKAMU [I03HABATENBHOW, Yy4eOHO-UCCIIEIOBATETLCKOH U TPOEKTHOM
NESATEIPHOCTH, HaBBIKAMH  pa3pemieHus mpoOieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEJIbHOMY MOUCKY METOAOB PEIICHUSI MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHMS,

3) TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSATEIbHOW HH(OPMAIIMOHHO-TIO3HABATEIHHON
NeATEILHOCTH, BJIAJICHUEC HAaBBIKAMHU IIOJIYYCHHS HE0OXoAaumoi HHGPOpMAalMH W3 ClOBapen
Pa3HBIX TUIIOB, YMEHHE OPUCHTHPOBATHCS B PA3IIMYHBIX ICTOYHUKAX UH(DOPMALIUU, KPUTHICCKH
OIICHUBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO, ITOTYyYAEMYIO U3 PAa3IMYHBIX HCTOYHUKOB;

4) yMeHHME HCIIOJIb30BAaTh CPECTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(manmee - UKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHHM3AIMOHHBIX 3a/a4 C
coOnroiecHeM TpeOOBaHUN OJPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI, Pecypco
cOepeKeHHUs], MPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;

5) yMeHHe onpeaensaTh Ha3HAYCHHUE U (DYHKIIUHU Pa3IIUIHBIX COIMATBHBIX HHCTHTYTOB;

6) yMEHHE CaMOCTOSITEIBHO OLICHWBATh M MPUHUMATH PEIICHUS, OMPEIACISIFOIINE CTPATETHIO
MOBEJICHUS, CYYE€TOM I'PAXKJAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

7) BIageHUE SA3BIKOBBIMH CPEJCTBAMHU - YMEHHUE SICHO, IOTHYHO ¥ TOYHO M3J1araTh CBOKO TOUKY
3pEHHUsI, UCTIOIB30BATh aJICKBATHBIC SI3BIKOBHIC CPE/ICTBA;

8) BiaJleHHWE HaBBIKAMU MO3HABATEIBLHON PeQUICKCUU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUI
Y MBICIIUTEIBHBIX MTPOLIECCOB, X PE3YJIBTATOB U OCHOBAHHI,'PAHUI] CBOETO 3HAHMS U HE 3HAHUS,
HOBBIX ITO3HABATEJIbHBIX 3a7a4 U CPEJICTB UX JOCTHXKCHUS.

IIpenmeTHble pe3yabTaThl OCBOCHHS Y4€OHOr0 MPEAMETa ACTPOHOMMSA

1) chopmupoBaHHOCTH HpeAcTaBiIeHU 0 cTpoeHUH COMHEYHON CUCTEMBI, IBOJIOLMHU 3BE3M U
BcenenHoli, npocTpaHCTBEHHO-BpEMEHHBIX MaciuTabax BeenenHoi;

2) NOHMMaHHUE CYIIHOCTH HaO/01aeMbIX BO BeeneHHol sBiieHmit;

3) BiaxeHuE OCHOBOIOJATAIOUIMMH aCTPOHOMHYECKUMHU MOHSTUSIMU, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH, YBEPEHHOE  IIOJIb30BAHME  aCTPOHOMMYECKOM  TEPMHMHOJIOTMEN W
CHMBOJIHKOM;

4)  chopMHPOBAaHHOCTh MpEJICTaBIEHUH O 3HAYEHMH aCTPOHOMMHM B TMPAKTHYECKOM
JEATEIbHOCTH U TaJbHENIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUU;

5) oco3HaHME pPOJM OTEYECTBEHHOW HAyKH B OCBOCHHMHH MCIIOJIb30BAaHUM KOCMHUYECKOTO
MIPOCTPAHCTBA U PA3BUTHUS MEXKIYHAPOJIHOTO COTPYAHUUYECTBA B 3TOM 00IaCTH.

BbInyCKHHUK HAYYUTCS:

° BOCIIPOM3BO/IUTE CBEIEHHS [0 MCTOPUM PA3BUTHS aCTPOHOMYH, €€ CBA3SIX ¢ HU3HKOIA U
MaTEMATUKOMU,

° WCIIOJIb30BaTh MOJYyYEHHBIE paHee 3HAHUS ISl OOBSCHEHUS YCTPOMCTBA M MPHUHIIUIIA
paboThI TeNecKoma;

L] BOCHpOI/ISBO)II/ITI) FOpI/ISOHTaJ'II)HyIO 158 BKBaTOpI/IaJ'II)HYIO CUCTCMBbI KOOp)II/IHaT;

L] BOCHpOI/ISBO)II/ITI) onpegleneHI/m TepMI/IHOB 158 HOHS[TI/Iﬁ (COSBGS)II/Ie, BbICOTA U
KyapMuHanwms 38e37 1 CoJIHIIA, SKIUIITHKA, MECTHOE, TTOSICHOE, JIETHEE U 3UMHEE BpeMsl);

° OO0BSCHATH HEOOXOAMMOCTh BBEJICHHUSI BUCOKOCHBIX JIETHHOBOTO KAJICHAPHOTO CTHIIS;
° 00BSICHATh HaOIIOaeMbl HEBOOPYKEHHBIM TJa30M JBIKeHHUs 3Be3n W ConHIa Ha
Pa3IUYHBIX TeorpadudecKux MIMPOTax, IBMKEHHE U (a3bl JIyHbl, IpUUUHBI 3aTMeHU JIyHBI U
ComHria;

° MIPUMEHSITh 3BE3/THYIO KapTy JIJIs TIOMCKA Ha Hebe Ompe/IeIeHHBIX CO3BE3INH 1 3BE3/I.

° BOCIIPOM3BOJUTh  HMCTOPUYECKHME  CBEACHUS O  CTAHOBJIEHUHUM  PA3BUTHUU
TeJIMOLIEHTPUIECKON CUCTEMBI MUPA;

° BOCIIPOU3BOJUTH OMNpPEACTCHUs] TEPMUHOB W TOHITHN (KOH(UTYypamus TUIaHET,

CHHOAMYECKHMH W CHAEPUYECKHI  MepHoAbl  OOpalleHus  IUIAaHEeT,rOPU30HTAIbHBIN
MapaJuIakc,yriioBble pa3Mepbl 00bEKTa, ACTPOHOMHUYECKAsI €IUHUIIA);
. BBIYUCIIATH PACCTOSIHUE [0 IIJIAHET 110 TOPU30HTAIBHOMY [1APAJUIAKCY, & UX pa3MeEPBI 110
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YIJI0BBIM pa3MepaM U pacCTOSHUIO;

o dbopmynupoBath 3akoHBI Keruiepa, onpenensTs Macchl IUIAaHET HAa OCHOBE TPEThETO
(yrounenHoro) 3akona Kermutepa;

o OIMHCHIBATH OCOOCHHOCTH JBYOKEHUsI Ten CONHEYHOH CHCTEMBI TOJ ACHCTBHEM CHII
TATOTCHHS 110 OPOUTaM C PA3IMYHBIM IKCIIECHTPUCHTETOM;

o OOBSICHSITH MPUYMHBI BOSHUKHOBEHUS MPUIMBOB HA 3eMJIC M BO3MYIIICHUH B IBI)KEHUU
Tell COJTHEYHOH CHCTEMBI,

o XapaKTepu30BaTh OCOOCHHOCTH JIBIKCHHS U MaHEBPOB KOCMHUYECKHX allapaToB JJIs
uccnenpoBanus Ten COHEYHON CUCTEMBI;

o (dbopMynupoBaTh U 0OOCHOBHIBATH OCHOBHBIC TOJIOKEHUSI COBPEMEHHOW THITOTE3BI O

¢dopmupoBanuu Bcex Tesl COMHEYHON CUCTEMBI U3 €MHOTO Ta30IbIJICBOr0 00JaKa; ONpeneiiTh
U paznuyarh noHstus (ColHevyHasi CUCTeMa, TUIaHETa, €€ CIYTHUKHU, TUIaHeThl 3eMHOM IpyMIbl,
[JIAHETBHI-TUTAHTBI, KOJIbLIA TUIAHET, Mallble Teja, ACTEPOUJIbl, IUIAHETHI-KAPIUKH, KOMETHI,
METEOPOUIbI, METEOPHI, OOIHIbI, METEOPHUTHI);

. OIMMHCHIBATH MPUPOY JIYHBI i OOBSCHATH IPUUUHBI €€ OTIHYHUS OT 3eMIIN;

. MEPEUYHCIIATh CYIIECTBEHHBIC PA3JIMUUs MPUPOJBI ABYX TPYII IUIAHET U OOBSCHATH
MPUYHHBI UX BO3HUKHOBCHHS;

. MpoBOANTH cpaBHeHHEe Mepkypus, Beneppt u Mapca c¢ 3emneir mo penbedy

MIOBEPXHOCTU U COCTaBy armoc(ep, YKa3blBaThb CJEAbl 3BOJIOLMOHHBIX M3MEHEHUN IPUPOJIbI
9TUX IUIAHET;

. OOBSICHATh MEXAaHU3M MapHUKOBOTO dPQeKTa U ero 3HaueHue s (HOpMUPOBAHHS H
COXPAHEHHUS YHUKAJIbHON NPUPOJIbl 3eMIINU;

. OIHCHIBATh XapaKTepHbIe OCOOEHHOCTU MPUPOAbI MJIAHET-TUTAHTOB, UX CIIyTHUKOB U
KOJIell,;

° XapaKTepU30BaTh MPUPOIY MabIX Tel COTHEUHON CUCTEMBI U OOBSICHITH IPUIHHBI HX
SHAYUTCIIBbHBIX pa3JINdnu;

. OIMCHIBATH SIBJICHUS MeTeopa U 00Nua, OOBACHATh MPOIECCHl, KOTOPbIE IPOUCXOASIT
MIPH IBYKEHUH TeJI, BIETAIONINX B aTMoc(epy MIaHeThl ¢ KOCMUYECKOH CKOPOCTHIO;

o OIIMCBhIBATH MMOCICACTBUSA ITAACHUSA HA 3eMITro KPYIIHBIX METCOPHUTOB,

. OOBSACHSTH CYIIIHOCTh aCTEPOUIHO-KOMETHON OMACHOCTH, BOBMOXKHOCTH U CITIOCOOBI ee
MpeAOTBpPALICHUS.

o OHpGHGJ’IHTB " pa3jinyaTrb IMOHATHUA (3B€3I[a, MOZCIIb 3BC31bI, CBETUMOCTb, IIAPCECK,
CBETOBOU TON);

. XapakTepu3oBaTh (pusmueckoe coctosiHue BemiecTBa ComHIA U 3BE3]l U UICTOYHUKHU UX
SHEPTUH; 5

o OIMMCBIBATh BHYTPECHHEC CTPOCHHUC COJ'IHIIa M CIIOCOOBI nepeaayr SHEPTruu U3 NCHTPA K
MMOBEPXHOCTH;

. OOBSICHATH MEXaHW3M BO3HUKHOBEeHUs Ha COJHIIE TPaHYIISAIUU U TSTEH;

. OMMCHIBATh HaOIIOJaeMble TPOSBICHUS COTHEYHON aKTUBHOCTH W WX BIHUSHUE Ha
3emito;

o BBIYHUCIISITH PACCTOSTHUAE JI0 3BE3/1 110 TOJUIHOMY MapaJlIakCy;

L Ha3bIBATh OCHOBHBEIC OTJINYUTCIIbHBIC 0COOEHHOCTH 3BE3/ Pa3IUYHBIX

MOCJIeI0BATELHOCTEN HA IMarpaMMe «CIEKTP—CBETUMOCTbY;

CpPaBHUBATH MOJIEJIH Pa3JIMYHBIX TUIIOB 3Be3]1 ¢ MoAeNbi0 CoHIIa;

OOBSACHSITH MPUUMHBI N3MEHEHHS CBETUMOCTH TIEPEMEHHBIX 3BE3]T;

OMHCHIBaTh MeXaHu3M Bcmblliek HoBbIX 1 CBEpXHOBBIX;

OIICHUBATh BPEMS CYIICCTBOBAHUS 3B€3]] B 3aBUCUMOCTH OT X MAaCCHI;

OTHCHIBATH ATAMbl (DOPMUPOBAHUS U IBOJIIOIIUHU 3BE3]IHI,

XapakTepU30BaTh (PU3NYECKHEe OCOOEHHOCTH OOBEKTOB, BOHHKAIOIIMX HAa KOHEYHOU
CTaJIMY HBOIIOLIUHU 3BE3: OEbIX KapJIUKOB, HEUTPOHHBIX 3BE3]] U YEPHBIX JBIP.

. OOBSACHITH CMBICT TIOHATUH (KOcMmoiorusi, Beenennas, monens Beenennoit, bonbiioi
B3PBIB, PEIIMKTOBOE M3TyUCHHUEC);
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J XapaKTepu30BaTh OCHOBHBIC MapameTpsl [anakTuku (pa3mepsl, cOCTaB, CTPYKTypa U

KMHEMaTHKA);

. OTIPEICTISATh PACCTOSIHUE J10 3BE3/IHBIX CKOIUICHUN U TaJaKTHUK M0 IedeniaM Ha OCHOBE
3aBUCUMOCTH «I1€PUOJA—CBETUMOCTDY;

J pacrno3HaBaTh TUIIbI TAAKTHUK (CIIHUPAIbHBIE, SJUIMITHYECKHIE, HEMPABUIBLHBIC);

° cpaBHMBaTh BbIBOABI A.JiHmITEHHa U A. A.DpuaMaHa OTHOCUTEIBHO MOJIEIU
Bcenennoi;

. 00OCHOBBIBaTh CIIPABEMIIMBOCTh Mojaenn PpuamaHa pe3yabTaTaMu HaOIIOICHUI
«KpacHOTO CMEIICHHS» B CIIEKTpaxX rajlakTuK;

. dhopmynupoBath 3akoH Xa00a;

J OTIpEe/ICIISATh PACCTOSIHME JO0 TaJlakTUK Ha OCHOBE 3akoHa Xa00ia; Mo CBETMMOCTH
CBEpXHOBBIX;

o OIICHUBATh BO3pacT BceneHHoi Ha OCHOBE OCTOsTHHOW Xa00ia;

J UHTEPIPETUPOBATh OOHApYKEHHE PETUKTOBOTO H3IYYCHHUS KakK CBUAETEIbCTBO B
MoJb3y runoressl ['opsiueit Beenennoi;

o KJIACCU(UIIUPOBAThL OCHOBHBIC TIEPHUO/IBI IBOJIIOIIMK BCeneHHOM ¢ MOMEHTa Havaja ee
pacumpenusi—boabpIIoro B3phIBa;

o HMHTEPIPETUPOBATH COBPEMEHHBIE IaHHbIE 00 YCKOPEHUHU paciuupenus BeeneHHo kak

pe3yiibTara JEUCTBUS aHTUTITOTCHUS «TEMHOM OHCPIrun» —BHUAa MAaTCpUuHu, IIPpUPOIda KOTOpOﬁ
€1I€ HE N3BCCTHA.

L4 CI/ICTeMaTI/ISI/IpOBaTL 3HAHHA O METOAAX HCCICAOBAHHA WU COBPCMCHHOM COCTOSAHHUH
HpO6HeMI>I CYLICCTBOBAHUS JKU3HU BO Bcenennoit.

BblnyCKHuK noJiyuum 603MONHCHOCHb HAYHUUMBCA?

J NpUBOOUMb NpUMEPbL: POAU ACMPOHOMUU 8 PAZBUMUU YUSUIUZAYUU, UCNOTbIOBAHUS
Memo008 UCCAeO08AHULL 8 ACMPOHOMUL, PA3TUYHBIX OUANAZ0HO8 DNIEKMPOMASHUMHBIX U3TYYeHUl
0N nonyuenus uHpopmayuu o6 obvekmax Bcenennou, nomyyeHus acmpoHOMUYeCKoll
uHgoOpMayuu ¢ NOMOWBIO KOCMUYECKUX ANnaApamo8 u CHeKmpaibHO20 aHAAU3A, GIUSHUS
CONHEUHOU AKMUBHOCMU HA 3eMt0;

J ONUCHIBAMb U 0OBACHAMY. PA3IUYUA KATeHOapell, YCI08UsL HACMYNIeHUs COIHEYHbIX U
JIVHHBIX 3ammeHutl, ¢gazvl JIyHbl, CYMOUHbIE OBUMNCEHUS CEeMmUL, NPUYUHbI B03HUKHOBEHUS
NPUIUBO8 U OMIUBO8; NPUHYUN OEUCMBUs ONMUYECKO20 MeNeCKOnd, 63aUMOCEia3b Qu3UKo-
XUMUYECKUX XAPAKMEPUCMUK 36€30 C UCNOIb308aHUeM ouazpammul "ysem-ceemumocms”,
Qusuueckue npuuuHvl, onpedenAUUe pasHosecue 3830, UCMOYHUK IHepeuu 36e30 U
NPOUCX0AHCOEHUE XUMUYECKUX DNIEMEHMO8, KPACHOe CMeleHue ¢ nomoujvio a¢pgpexma Jonnepa;
o xapaxkmepuzoeams 0COOEHHOCU MemOoO08 NOZHAHUSA ACMPOHOMUU, OCHOBHbLE
anemenmul u ceoticmea niavem CONHEUHOU cucmemvl, Memoobl OnpedesieHus PAcCmMOoIHUN U
JIUHEUHBIX PA3MEPO8 HeOEeCHbIX MeJl, BO3MONACHBLE NYMU I80JIOYUU 36€30 PA3NUYHOU MACCHI,

J Haxooums Ha Hebe ocHosHble co38e30us Ceseproco nonyuiapus, 6 mom yucie :bonvuas
Meoseouya, Manas Meoseouya, Bononac, Jlebeodw, Kaccuones, Opuon, camvle apxue 38e30ul, 8
mom uucne: Ionapuas 36e30a , Apkmyp ,Beza ,Kanenna, Cupuyc, bemenveetize;

J UCNONIb308AMb KOMNbIOMEPHble NPUNOdCeHUst 0sl onpeodenenus noaoxceruss Connya,
Jlynwvt u 36€30 Ha 1100VI0 0amy u 8pems Cymok 0711 0AHHO20 HACENIeHHO20 NYHKMA,
o UCNONIb308aMb NPUOOPEMEHHbLE 3HAHUS U YMEHUS 8 NPAKMUYECKOU OesimelbHOCIU U

NOBCEOHEBHOU HCUZHU OJIsL NOHUMAHUSL 83AUMOCEA3U ACMPOHOMUU C OPY2UMU HAYKAMU, 8 OCHOBE
KOMOPbIX Jledcam 3HAHUSA 1O  ACMPOHOMUU, OMOENeHUs ee Om JHCEHAVK, OYEeHUBAHUS
unghopmayuu, cooeparcawetics 6 cooowenusx CMU, Humepneme, HayuHO-NONYIAPHLIX CIAMbSIX.

1. Conep:xkanue y4eOHOr0 nmpeamera, Kypca.
Bgenenue B acrpoHomuio (14)
Crpoenne n macuradol BeesieHHoii U coBpeMeHHble Ha0/toaeHusi. Kakue tena 3amoiHsoT
Bcenennyro. KakoBbl MX XapakTepHbIE pa3Mephl U pacCTOSIHUS Mex 1y HUMH. Kakue pusnueckue
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yCIIOBUSI BCTpeUaroTcsi B HUX. Beenennas pacmmpsiercs. e u kak paboTarOT caMble KpyIHBIC
ONTHUYECKUE TelecKonbl. Kak acTpoHOMBI HCCIEAyIOT TamMa-uzinydeHue Bcenennoit. YUto
YBUJIEJH TPaBUTALUOHHO-BOJIHOBBIE M HEUTPUHHBIE TEIECKOIIBI.

Actpomerpusi(S4)

3Bé3nHoe He0O M BUAMMOeE IBHKeHHe HeOecHbIX cBeTHII. Kakue 3BE31bI BXOIAT B CO3BE3IUsA
Opuona u JleGens. Conuue ABMXKETCA MO SKIUNTHKE. [lnaHeTsl coBepiaroT nerieodpasHoe
neuxkenne. HeGecHple koopauHaTel. UTo Takoe HeOECHBIN SKBAaTOp 1 HeOecHBI Mepuanan. Kak
CTPOSIT 9KBAaTOPHAIIbHYIO CHCTEMY HEOECHBIX KOOpAUHAT. Kak CTpOST rOpU30HTANIBHYIO CUCTEMY
HEOECHBIX KOOPIUHAT.

Buaumoe nBukenue nianer u Couanuna. IletneoOpa3zHoe nBH)KEHHE IUIaHET, MOMATHOE U
IpsIMOE JABM)KEHUE IUIAHET. DKIMNTHKA, 30uaKaibHble co3Be3aus. HepaBHOMEpHOE NBUKEHME
ConHua 1o SKJININTHKE.

JABuxenne Jlynol u 3armenusi. ®asel JIyHbl 1 CHHOAMYECKUN MECsL, YCIOBUS HACTYIUICHUS
COJIHEYHOTO M JyHHOro 3armeHui. llouemy mnpoucxomsat conHeunsle 3aTmeHusa. Capocu
MpeCKa3aHus 3aTMECHHI.

Bpems u kajieHaapb. 3BE3IHOE U COJTHEYHOE BpeMs, 3BE3IHBIN U TPOMMYECKUM To1. Y CTPOMCTBO
JYHHOTO ¥l COJIHEYHOTO KaJleHAapsi, poOJIeMbl X coryiacoBanus FOMMaHCKUi ¥ TPUTOPHAHCKUI
KaJIeHJ1apH.

Hebecnas mexanuka(34)
I'esmonenTpuueckasicucremammpa.llpencrasnenusoctpoeHMMCOMTHEYHONCUCTEMBIBAHTHYHbI
€BPEMEHANBCPEAHEBEKOBLE. ] eNroLeHTpruIecKascucTeMa
MUpa,1oKa3arenbcTBoBpaleHusa3emnnBokpyrComnnia. [lapannakc3Bé3quornpeneIeHuepaccTosH
WS JOHUX,I1apCeK.

3akonbiKenuepa.OtkpoiTuell. Kemepomsakonosasrxenusaner.OTkpoitue3akonaBeemupa
orotsaroreHuAno000mEHHbIe3akoHbIKennepa. OnpeneneHneMaccHeOeCHbIXTEN.

Kocmunueckue ckopocTu. PacuéTsl mepBoii M BTOpOil KOCMHUYECKOW CKOPOCTH M UX (PU3NIECKUN
cmbici. [Tonér FO.A. I'arapuna Bokpyr 3emiu 1o KpyroBoii opoure.
MexninaneTHblenepenérbl.l lonsTHEONTUMATIBHOUTPAEKTOPUUIIONIETAKILUIaHEeTe. Bpemst monéra
K IUIAHETE U JaThbl CTapTOB.

CtpoeHue coiHeUHOM cucTeMbl(74)

CoBpemennblie npeacrasiaenus o0 CosiHeuHoii cucreme. CoctaB COTHEYHOU CUCTEMBI.
IImaneTtsl 3eMHOHU Ipynmbl U MJIAHETHI - TUTAHThI, UX IPUHOUIIKAJIBHBIC PA3JINYNA. Oo6mnako
komet Oopta u [losic Koitnepa. Pazmeps! Ten COTHEYHOM CUCTEMBI. 7

Inanera 3emas. @opma u pazmepsl 3emin. Buyrpennee crpoenue 3emiau. Poibs mapHUKOBOTO
s dexTa B hopMupoBaHUM KIUMaTa 3EMIIH.

Jlyna u eé BausiHue Ha 3emunto. JIyHHBI penbed u ero npupoaa. [IpunnsHoe B3anMoaenicTere
Mexny JIynoit u 3eMnéil. Y nanenue JIynsl oT 3eMiu u 3ameieHue Bpamenus 3emiu. [lpeneccus
3eMHOM OCHU U MpeBapeHre PaBHOJCHCTBHIA.

ILnanersl 3emMHOM rpynnbl. Mccnenosanus Mepkypus, Benepel u Mapca, ux cXoxects ¢
3emnéil. Kax MTapHUKOBBIN s ekt rpeer ITOBEPXHOCTH 3emun
uneperpeaeratmochepyBenepsl. EctbnmknsasnaMapce.DBomonusopoutcnyrankoBMapca®o
Ooca u Jleitmoca.

Ilnanersl-ruranTsel. Pusnueckue cpoictBa IOmwurepa, Carypna, VYpana u Henryna.
Bynkannueckas nestenbHOCTh Ha cnyTHHke FOmutepa Mo. Ilpupona kosien BOKpYT IUIaHET-
TUTaHTOB.

Il1aHeTbI-KAPJIMKUH UX CBOMCTBA.

Mauawle Tena Contneunoii cucremsl. [Ipuposaa u apmwxkenue acreponio. Crnenuduka 1BHKEHUS
rpynn actepousioB TposHues u ['pexos. [lpupona u neuxenue komer. [losic Koiinepa u O6naxo
koMmeT Oopra. [Ipuposa MeTeopoB 1 METEOPUTOB.
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Meteopsl u MeteopuTthl. [Ipupoaa nagaromux 3837, METEOPHbIE TOTOKU U UX paauaHThl. CBA3b MEXAY
METEOpPHBIMU TMOTOKaMH M KoMmeTamu. llpupoma KaMeHHBIX U Kele3HbIXx MeTeoputoB. [Ipupona
METEOPUTHBIX KPATEPOB.

IpakTnyeckas acrpopusuka u pusuka Coanua(34)
MeToab! acTpopu3NUECKUX UCCIET0BAHUIA. Y CTPOKUCTBO B XapaKTEPUCTUKHU TEIECKOTIOB pehpaKTOPOB H
pedIiekTopoB. YCTPOUCTBO PaIUOTEIECKONIOB, PAAHOMHTEPPEPOMETPHI.

Couanne .OcHoBHbIe XapakTepuctuku ConHua. OnpeaeneHrne Maccehbl, TEMIIEPaTypbl U XUMUYECKOTO COCTaBa
Counnna. Crpoenue conHeuHol aTMocdepsl. CoslHeuHast akTUBHOCTb U €€ BIUsHUE Ha 3eMitto u Ouocdepy.
Buyrpennee crpoenue Cosanma. Teopernueckuid pacuér temmepaTypsl B LeHTpe ConHua. SnepHsiii
UCTOYHUK SHEPrMH TEPMOSJEpHBbIE PEaKLMU CHHTE3a Ielus U3 BOAOPOAA, IEPEeHOC PHEPruu M3 LIEHTpa
CounHna HapyKy, KOHBEKTUBHAs 30Ha. HelWTpuHHBI Teneckon ¥ HaOIr0AeHus MOToKa HelTpuHO oT CoHIa.

3Bé3ab1(44)

OcHOBHBbIE XapaKTepUCTHKH 3BE3/1. OmnpeesieHne OCHOBHBIX XapaKTEPUCTHK 3BE3]: MACChl, CBETUMOCTH,
TEMIEPATYPhl ¥ XUMHYECKOTO cocTtaBa. CrieKkTpalibHas Kiaccupukanus 3BE31 U €€ (PU3NIECKHEC OCHOBBI.
Jlnarpamma «CIeKTpaJIbHBIN KJIacC» — CBETHMOCTb 3BE3]1, CBSA3b MEK/Y MacCOM U CBETUMOCTBIO 3BE3/I.
BuyTpenHee cTpoenue 38é31. CTpoeHue 3Be3/1bI TIaBHOM mocieaoBaTenbHOCTH. CTpoeHue 3BE31
KPaCHBIX THTAHTOB M CBEPXTUT'AHTOB.

Beable kapinku, HeliTPOHHBIE 3BE3/1bI, MYJbCApbl H YéPHbIe AbIPbI. CTpoeHHUE 3BE3] OENBIX KapIUKOB
U IpeJien Ha ux Maccy — npeaen Yanapacekapa. [lynbcapsl u HeTpoHHBIE 3BE3/1bI. [Ipupona 4€pHbIX AbIp
1 UX MapaMeTphl.

/IBoiiHble, KpaTHble M NepeMeHHble 3B&31bl. HaOmroneHus IBOMHBIX M KpaTHBIX 3BE37. 3aTMEHHO-
nepeMeHHble 3BE3/bl. Onpesenenue Mace ABOWHBIX 3BE3M. [lynbcupyroniye nepeMeHHble 3BE3/bl, KPUBBIE
u3MeHeHus Onecka nedeua. 3aBUCHMOCTh MEXAYy CBETHMOCTBIO M IEPHOJOM Iyiabcauuid y nedeun.
Hedennp—masku Bo BceeneHHONM, MO KOTOPHIM ONPEAENAIOT PACCTOSIHUS 10 JNal€KUX CKOIUIEHUH U
TaJIaKTHK.

HoBble u cBepXHOBBbIE 3BE3/1bl. XapaKTEPUCTUKH BCHBIIIEK HOBBIX 3BE3/. CBsI3b HOBBIX 3BE3]] C TECHBIMU
JIBOMHBIMU CHCTEMaMH, COJEPKAIlMMU 3Be3y Oenblil kapiuk. [lepeTexkaHue BemiecTBa U siA€pPHbII B3phIB
Ha MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bl. XapaKTep W CTHKU BCIBILIEK
CBEPXHOBBIX 3BE&3/1. ['paBUTAIIMOHHBIN KoJu1anc 0esnoro kapiauka ¢ Mmaccoilt Yanapacekapa B cocTaBe TECHOU
JIBOMHOM 3BE€3lbI — BCIIBIIIKA CBEPXHOBOU IMEPBOro TUIA. B3pbhIB MacCMBHOW 3BE3[lbl B KOHIE CBOECU
IBOJIIOLIMM — B3pBIB CBEPXHOBOM BTOporo tumna. HalmroieHne ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/I.
IBOJTIOLUA 3BE3/1: POKAEHHE, 5KU3Hb H CMePTh 3B€3/1. Pacuér mpoJo/KUTENbHOCTH KU3HU 3BE3] pa3HOI
MaccChl Ha TJIaBHOU IIOCJIEI0BATENbHOCTH. [Iepexo1 B KpaCHbIE TUTAHTBI M CBEPXTUTAHTHI MIOCIIE UCUEPITaHUs
Bojiopoaa. CriokoifHast SBOJIIOLMS MajO MAacCHUBHBIX 3BE37, M TI'PAaBUTALMOHHBIA KOJUIAIIC M B3PBIB C
o0pa3oBaHMEM HEUTPOHHOW 3Be3[bl MM 4YEPHOW JbIphl MacCUBHOW 3Be3nbl. OmpeneneHue Bo3pacrta
3BE3HBIX CKOIUJIEHUI U OTJEIbHBIX 3BE3]I U MPOBEPKA TEOPUU IBOJIOLINU 3BE3I.

Muaeunblii IIyTh (24)

I'a3 u neu1b B N'annakTuke. Kak o6pasyrorcs orpaxarenabHble TyMaHHOCTH. [louemy cBetsTes nuddy3Hbie
TyMaHHOCTH Kak KOHIIEHTpUPYIOTCS Ia30BbI€ U IBIJIEBBIE TYMAHHOCTH B [ anakTHKe.

Paccesinnble W mapoBble 3BEé3AHBbIE CKOIMJeHHsl. HaOmromaemple CBOWMCTBA pacCEsTHHBIX 3BE3THBIX
ckomieHnid. HabmiozaeMble CBOMCTBa INApOBBIX 3BE3HBIX CKOIUIEHWH. Pacmpenenenue u xapakrep
JBW>KEHUs CKoruieHud B ['amaktuke. Pacmpenenenue 3BE3M, CKOIUIEHWH, ra3a W NbUIM B ['amakTuke.
CepxmMaccuBHas 4€pHas JbIpa B HeHTpe ['amakTuku u kocMuueckue iayun. MHpakpacHble HabmoAeHUSA
JBUKEHUS 3BE3/1 B LieHTpe ["anakTuku u oOHapykeHue B IieHTpe ["anakTHK CBEpXMacCUBHON YEPHOM JIBIPHI.
Pacuér mapameTpoB cBepxMacCUBHOW 4€pHOM IbIpbl. HaOmoneHuss KOCMHUECKUX JIyde UM HX CBSI3b CO
B3PBIBAMH CBEPX HOBBIX 3BE3L.

I'anakTuku(44)
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Kaacendukanusa ranakruk. Kak xiaccuduuupoBany rajakTUky mo gopmMe U KaMepTOHHAs Tuarpamma
Xab06ma. CBoMCTBa CHUpaNbHBIX, SJUIMOTHUYECKHMX M HEMPAaBUJIBHBIX TralakTuK. KpacHoe cmemieHue B
CHEKTpax raJlakTUK U ONpeesIeHUe PaCCTOSHUS 10 HUX.

3akon Xa00.s1a. BpanieHue rajakTuk U TEMHasi MaTEpPUs B HUX.

AKTHBHBIE TaJaKTMKM W KBa3apbl. llpupoga axkTUBHOCTM TaJlaKTUK, pPaJAMOTATAKTUKH U
B3aMMO/JICHCTBYIOIINE TalnakTUKU. HeoObluHble CBOMCTBA KBa3apoB, UX CBS3b C SAApPaMU TaJlAaKTUK H
AKTHUBHOCTBIO YEPHBIX JbIP B HUX.

CxonsieHusi rajnaktuk. HabGmromaemble CBOMCTBAa CKOIUICHMH TallaKTHK, PEHTTEHOBCKOE H3IIyuCHHE,
TEMIEepaTypa U Macca MEXKraJlaKTHUeCKOTo raza, HeoOXOIUMOCTh CYHIECTBOBAHMS TEMHOW MaTepuu B
CKOIUICHUAX TallakTHK. OlleHka Macchl TEMHOM MaTepuu B CKOIUICHHSX. Slueucras CTpPyKTypa
pacupeneneHus rajlakTuK U CKOIUIEHUM rajJakTHK.

Crtpoenue u 3Boonus Beesennoii(24)

KoneuHocte M 0OeckoHeyHOCTh BcesleHHONH — MapajoKchl KJIACCHYECKOH KOCMOJIOTHHM. 3aKOH
BCEMUPHOI'0 TATOTEHUS U MPEACTABICHUS O KOHEYHOCTH U OeckoHeuHOCTH Beenennoil. @otomerpuyeckuit
NapajoKC MPOTHUBOPEUMsS] MEXKAY KIACCUYECKMMH MPEACTABICHUSIMU O CcTpoeHuu BceenenHoil u
HabmoieHussMU. Heo6Xx01MMOCTh NpUBJIeUEHUS 00IIeH TEOPHUH OTHOCUTEIBHOCTH JIsl IOCTPOCHHSI MOIETTH
Bceenennoii. CBsi3b MEXJIy T€OMETPUYECKHMX CBOMCTB MpOCTpaHCTBAa BceneHHOW pacmpeleneHueM U
JBUKEHUEM MaTE€pPHUH B HEH.

Pacmupsiromasicas Bcesnennass. CBsi3p CpelHEM IUIOTHOCTM MaTe€puU C 3aKOHOM pACIIMPEHUs U
r€OMETPUYECKMMHU CBOMCTBaMM BceneHHo. EBKIMIOBa M HEEBKIMIAOBA TIeOMETpusi BceneHHOM.
Onpenenenue paanyca u Bo3pacta Beenennoil. Mogenb «ropsiueil BceneHHOM» U pEMKTOBOE U3IIyYEHUS
OO0pa3oBaHrne XUMHUYECKUX JJIEMEHTOB BO Bcenennoit. O0wmime renust Bo BeeneHHOW U HEOOXOIUMOCTH
o0pa3oBaHMsl €ro Ha pPaHHHUX OJTamax HBoiouuu Bceenennoil. HeoOXoAMMOCTh HE TOJIBKO BBICOKOU
IUIOTHOCTHU BEUIECTBA, HO U €r0 BHICOKON TEMIIEpaTyphbl HA PAaHHUX ATalax 3BOJIIOLUU BeeneHHoil.
PenukToBO€ M3MyuyeHHUE — U3IIyYEHHE, KOTOPOE OCTAJIOCh BO BCelneHHOU OT ropsiuero M CBEpXIUIOTHOTO
COCTOSTHUSI MaTepHHM HAa paHHUX JTanax ku3Hu Bcenennoid. HaOmiomaembie CBOWCTBA PEIMKTOBOTO
u3nydenus. [louemy HE0OX0IMMO NpUBJIEUEHHE O0IEH TEOPUN OTHOCUTEIBHOCTH /sl TOCTPOSHUS MOJIENN
Bcenennoi.

CoBpemeHHbIe NIPodJeMbl acTpoHoOMuUM (34)

Yckopennoe pacuiupernue BeesienHoit m Témuasi sHeprusi. Habmonenus cBepxHoBbIX 3BE31 | Tuma B
JMANEKUX TaJaKTUKaX U OTKPBITHE YCKOPEHHOTro paciupeHus: Beenennoit. OTKpBITHE CHUITBI BCEMHUPHOTO
orraikuBaHud. TEMHas sHeprus yBenuuuBaeT maccy BeeneHHol 1o Mepe e€ pacmmpenus. [Ipupona cumsl
BceMupHOro orrajikuBaHus.

Oo0Hapy:xeHHe MJIaHET BO3Je APYrux 3Bé3n. HaOmromenus 3a qBUKEHHEM 3BE3 U ONMpEAeTeHUS Mace
HEBUJIUMBIX CITYTHUKOB 3BE3]1, BOZMYIIAIOIINX X MPSIMOJIIMHEHHOE ABUKEHUE. MeTo bl 00HAPYKEHUS K30
rtaneT. O1ieHKa yCIOBHi Ha TOBEPXHOCTAX K30 miaHeT. [Touck k30 miaHeT ¢ KOM(GOPTHBIMH YCIOBUSMU
JUISL dKA3HU HA HUX.

IHoucku xu3Hu ¥ pasyma Bo BceesrenHou. Pa3Burre npeacTaBieHnil O BOBHUKHOBEHUU U CYLLECTBOBAHUU
)kn3Hu BO Bceenennoi. CoBpeMEHHbBIE OIIEHKH KOJIMYECTBA BHICOKOPA3BUTHIX IMBHIIM3ALMKI B ['aakTHke.
[TonbITKM OOHAPYKEHUS U MOCBUTKA CUTHAJIOB BHE3EMHBIM [TUBUITU3AIUSIM.

TemMaTnuyeckoe NJIAHNPOBAHUE

Ne Pasznen Koa-Bo
qacoB
1 Beenenue B acCTpOHOMHIO 1
2 AcTpomerpus 5
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[okymeHT co3gaH B anekTpoHHon copme. Ne 401 ot 21.11.2023. UcnonHutens: AcagynnuHa A.U. B 3NEKTPOHHBIA

o Z/IERIPOHRABIN
CtpaHuua 10 u3 13. CtpaHuua cosgana: 21.11.2023 08:36 =¥ TATAPCTAH
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[okyMeHT co3fiaH B anekTpoHHol copme. Ne 401 ot 21.11.2023. UcnonHuTenb: AcagynnuHa A.N. 0 3IEKTPOHHbIA
CtpaHuua 11 u3 13. CtpaHuua cosgana: 21.11.2023 08:36 =¥ TATAPCTAH



[okyMeHT co3fiaH B anekTpoHHol copme. Ne 401 ot 21.11.2023. UcnonHuTenb: AcagynnuHa A.N. 0 3IEKTPOHHbIA
CtpaHuua 12 u3 13. CtpaHuua cosfgana: 21.11.2023 08:36 =¥ TATAPCTAH



JIuct cormacoBanus k moxkymenty Ne 401 ot 21.11.2023
Wuunmatop cornacoanus: Acagymumaa AWM. Tupextop
CornacoBanne nauuupoBano: 21.11.2023 08:36

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1| Acazynmsa AM. 21.11.2023 - 08:37

[okymeHT co3naH B anekTpoHHon dopme. Ne 401 ot 21.11.2023. UcnonHutens: AcagynnvHa A.U. N IIEKTPOHHbIA
Crtpanuua 13 u3 13. CtpaHuua cosgana: 21.11.2023 08:39 =¥ TATAPCTAH



