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VY4eOHblit ros1 peanusanuu nporpammsl 2023-2024 yueOHblIi roj
KonuyecTBo yacoB o yuebHOoMy 11any 34 yaca (1 yac B HEEI0)

PaGouas nporpamMma COCTaBJICHA Ha OCHOBC!

®denepanpHblil 3akoH "O06 oOpazoBanuu B Poccuiickoit ®eneparnuu" N 273-D3 ot 29 nexabps 2012 roga

[Tpuka3 MunucrepcTBa oopaszoBanus u Hayku Poccun ot 17.05.2012 N 413 (¢ usmeneHussMu 1 gomnosnHeHusMu ) «O0 yTBepkIeHUH (eaepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaH/IapTa CPEAHETO 00IIEro 00pa3oBaHMs»
[Tpuka3z MunncrepctBa npocsemieHust PO ot 23 nosiOps 2022 r. Ne 1014 "O6 yrBepxkaennn denepansHoii 00pa3oBaTeIbHOM MPOrPaMMBbI CPETHET0 00IIETro

obOpazoBaHus"

[Tpuka3z MunucrepctBa npocsemenuss PO ot 21.09.2022 r. Ne 858 «O denepanpbHOM TiepedHe YUeOHHUKOB, PEKOMEHIyEMbIX K HCITOJIF30BAHUIO TIPH PeaTu3aIlui
MMEIOIIUX TOCYAAPCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTeNbHBIX IPOTPAaMM HaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEHETO 00IEero 00pa3oBaHU D)
OcHoBHas 0011e00pa3oBaTeNbHas IporpaMMa cpeHero odmiero oopazoanus MBOY UypoBckoit cpenHeit 001meodpa3oBaTeIbHOMN MIKOIBI

YMK: Actponomus. 10-11 kimaccer: yueOHUK 17151 00111€00pa3oBaTeNbHBIX OpraHu3ainuii: 0a30Bbiid ypoBeHb / B.M. Uapyrun.M.: IIpoceemenue, 2018..
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IJIAHUPYEMBIE PE3YJBTATHI OCBOEHUSI OCHOBHOM OBPA3OBATEJIBLHON NPOT'PAMMBI CPEIHEI'O OBIHIETO
OBPA3OBAHUS 11O ACTPOHOMMUMMHU B 11 kaacce

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00ydaromuxcs K cede, K CBOeMYy 3/10POBbIO, K IO3HAHUIO ce0sI:

—  OpHeHTalMs O0YYaroUIMXCs Ha JAOCTIKEHHE JIMYHOTO CYACThs, PEATH3AIMI0 MO3UTUBHBIX KU3HEHHBIX NEPCHEKTHB, MHUIIMATUBHOCTH, KPEAaTUBHOCTD,
TOTOBHOCTb U CIIOCOOHOCTbH K IMYHOCTHOMY CaMOOINPEAETICHUIO, CIOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHbIE IJIaHBbI;

— TOTOBHOCTh M CIIOCOOHOCTH OOECIeYHTh cebe M CBOMM OJHM3KHUM JOCTOMHYIO JKM3Hb B IMPOIECCE CAMOCTOSTENLHOW, TBOPUECKOW M OTBETCTBEHHOM
JESTEIIHOCTH;

—  TOTOBHOCTH M CIIOCOOHOCTH OOYYArOIMXCS K OTCTAMBAHUIO JINYHOTO JOCTOWHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIPaOATHIBATH
COOCTBEHHYIO MO3MIIHIO MO0 OTHOLIEHUIO K OOLIECTBEHHO-NOIUTUYECKUM COOBITHSM HPOIJIOr0 U HACTOSALIEr0 Ha OCHOBE OCO3HAHUS U OCMBICIIEHUS] UCTOPHH,
JYXOBHBIX LICHHOCTEH U JOCTUKEHHUI HAILIEH CTPAaHBbI;

— TOTOBHOCTb U CIIOCOOHOCTh OOYYaOLIMXCS K CaMOPa3BUTHUIO M CaMOBOCIIUTAaHHIO B COOTBETCTBMU C OOILEYEIOBEYECKMMHU LIEHHOCTAMHU U HJeaaMU
IPaXIaHCKOTO O0IIECTBa, MOTPEOHOCTH B (PM3NUIECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHATUSAX CIIOPTHBHO-03JOPOBUTEIILHON AEATEIBHOCTHIO;

— TpUHATHE M pealu3alus IEeHHOCTEH 310pOoBOro M 0e30macHoro obpa3a >KU3HH, OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
COOCTBEHHOMY (PM3NYECKOMY U IICUXOJIOTHYECKOMY 310POBbIO;

—  HEeINpUSTHE BPEIHBIX IPUBBIUEK: KypEHHs, YIIOTPEOICHHSI alKOroIsl, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOmIEeHHIT o0y4aromuxcs K Poccun kak k Pogune (OTeuecTBy):

—  poccuiicKas UIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKOM MIEHTUYHOCTH B MOJIUKYJIBTYPHOM COL[MYME, YYBCTBO MPUYACTHOCTU K UCTOPHKO-
KYJIBTYpHOI OOIIHOCTH POCCUICKOT0 Hapojaa U cyab0de Poccun, maTpuoTi3m, rOTOBHOCTb K CIy)KeHUI0 OTeuecTBY, €ro 3alliuTe;

— YB@XEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iiepen PoauHoN, ropaocth 3a CBOM Kpail, CBOXO PoauHy, mponuioe W HacTosIee
MHOT'OHAI[MOHAJILHOTO Hapoja Poccun, yBaskeHHe K rocy1apCTBEHHBIM CUMBOJIaM (repo, ¢uiar, F’MMH);

—  (QopMupoBaHHE YBAXKEHHMS K PYCCKOMY S3bIKYy KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoii ®denepainuu, SBISIOMIEMYCS OCHOBOW POCCHUCKON
UJACHTUYHOCTH U IJIaBHBIM ()aKTOPOM HAIIMOHAJIBHOT'O CAaMOOIIPEIEIICHUS;

—  BOCIHTAaHME YBaXKEHUS K KYJIbTYpE, A3bIKaM, TPaJULUAM U 00bIUasiM HapoAOB, IpoxkuBatonx B Poccuiickoii @eneparuu.

JInyHOCTHBIE pPe3yibTaThl B c(hepe OTHOLIEHHUI 00YYAKOIIHMXCH K 3aKOHY, TOCYAapPCTBY M K I'PA’KIAHCKOMY 00LeCTBY:

—  TPaXJaHCTBEHHOCTb, IPaKJaHCKasl MO3UIIMS aKTUBHOTO M OTBETCTBEHHOI'O WIEHAa POCCHUHMCKOrO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE
npaBa M OOS3aHHOCTH, YBAKAIOIIETO 3aKOH W TPABONOPSAIOK, OCO3HAHHO IPUHHUMAIOIIETO TPaJWIMOHHBIE HALMOHAJIbHBIE U OOIIEUeIOBeUYeCKHe
T'YMaHUCTHYECKHE U JIEMOKPAaTUYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM JKU3HU;

—  TNpU3HAHHME HEOTUYXJTaeMOCTH OCHOBHBIX NMpaB U CBOOOJ UEIOBEKAa, KOTOPbIE MPUHA/UIEKAT KAXIOMY OT POXKAEHUS, TOTOBHOCTh K OCYIIECTBICHHIO
cOOCTBEHHBIX TIpaB M CB0OOJ 6€3 HapyIIeHHUsI TIpaB U CBOOOJ APYTHUX JIHI], TOTOBHOCTh OTCTAaWBaTh COOCTBEHHBIE MpaBa M CBOOOBI YEJIOBEKA M TpakJIaHWHA
COTJIACHO OOUIENPU3HAHHBIM TPUHIMIIAM W HOPMaM MEXAYHapoJIHOro mpaBa U B cooTBeTcTBUM ¢ Konctutyumeit Poccuiickoit deneparyu, mpaBoBas U
MOJINTUYECKasi TPAMOTHOCTb;



—  MHpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOE HA TUAJIOTE KYJIbTYpP, a TaKXkKe
pa3auyuHbIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHME CBOEIO MECTa B MOJIUKYITYPHOM MHUPE;

—  UHTEpUOpH3alMs LEHHOCTEH AEMOKpPAaTUU U COLMAIBHON COJMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYJIMPOBAHUI0 OTHOLIEHWM B IpYNIE WIH
COLIMAJIbHOW OpraHu3aluu;

— TOTOBHOCTb OOY4YaIOIIMXCSl K KOHCTPYKTHBHOMY YYacTHIO B IPUHATHUU PELLIECHUH, 3aTParuBarolUX UX IIPpaBa U MHTEPECHI, B TOM YHUCIIE B Pa3IUYHbIX
(dbopMax 00I1IeCTBEHHOI caMOOpraHu3allK, CaMOYIIPaBIIeHuUs, OOIIECTBEHHO 3HAYMMOM JESITeIbHOCTH;

—  TPUBEPKEHHOCTb HUJACIM WHTCPHAIIMOHATN3MA, JpPYKOBI, pPaBEHCTBA, B3aWMOIIOMOIIM HAapOAOB; BOCIUTAHHE YBAXKUTEIHHOI'O OTHOLICHHSA K
HAI[MOHAJILHOMY JIOCTOMHCTBY JIFOJIEH, UX YyBCTBaM, PEJIUTUO3HBIM YOCKICHUSM;

— TOTOBHOCTh OOYYaIOUIMXCS MPOTUBOCTOSTH MJCOJOTMH SKCTPEMHU3Ma, HAIlMOHAIM3Ma, KCEHO(OOUH; KOPPYNLUUHU; AUCKPUMHHAIUHN 110 COLHAIbHBIM,
PENUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAIbHBIM SBICHUSIM.

JInuHOCTHBIE Pe3yJbTaThl B c(pepe OTHOMIEHUI 00YyYAKOIIMXCH C OKPY KA IMMHU JIIOAbMH:

—  HPABCTBCHHOE CO3HAHUE U IMOBEJCHHE HA OCHOBE YCBOCHHUS OOIICUCIIOBEUCCKUX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U IMOBEJACHUS B MOJIUKYIHTYPHOM
MUpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JTUAJIOT C IPYTUMHU JIFOJbMH, JOCTHTaTh B HEM B3aMMOIIOHUMAHHUS, HAXOIUTh OOIIHME IEIU ¥ COTPYAHHYATH JUIT UX
JIOCTHKECHMUS

—  TNPUHATHE TYMaHHCTUYECKHX IICHHOCTEW, OCO3HAHHOE, YBAKHUTEIBHOE M JIOOpOXKeNIaTeIhbHOE OTHOIIEHHE K JPYroMYy UYEIOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO;

—  CIOCOOHOCTBH K COMEPEKUBAHUIO U (POPMUPOBAHUE MO3UTHBHOTO OTHOIIEHUS K JIFOJSM, B TOM YHUCIE K JIMIIAM C OIPAaHUYEHHBIMH BO3MOXXHOCTSMU
3J0POBbA U MHBAJIHNAAM, 6epe>KHoe, OTBECTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHUEC K (1)I/I3I/ILIGCKOMY " IICHUXOJIOTHYCCKOMY 3JO0POBBIO APYTHUX J'IIOI[GI\/’I, YMCHHC
OKa3bIBaTh MEPBYIO MOMOIIIb;

—  (opMHpOBaHHE BBIPAKECHHOH B TOBEICHWU HPABCTBCHHON MO3WIMH, B TOM YHCJE CIIOCOOHOCTH K CO3HATEIHLHOMY BBIOOpPY J00pa, HPaBCTBCHHOTO
CO3HAHMS U TIOBEICHHS HAa OCHOBE YCBOCHHMS OOIEUYENIOBEYECKHX IIEHHOCTEH M HPaBCTBEHHBIX UYBCTB (YECTH, JOJTA, CIPABEIJIMBOCTH, MUIOCEPAUS U
TPYXKEITI00uS);

—  pa3BUTHE KOMIIETEHIIMI COTPYJHUYECTBA CO CBEPCTHHKAMHU, JETbMH MIIAJIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJE3HOM,
y4eOHO-HCCIIeI0BATENIbCKON, IPOEKTHOW U APYTUX BUAAX JI€ATEIbHOCTH.

JInuHoCTHBIE pe3yJabTaThl B cepe OTHOMIEHHIT 00y4alOIIUXCS K OKPYKaKIIeMy MHUPY, ’KHBOH NPHUPOJE, XyA0KeCTBEHHOH KYJIbType:

—  MHpPOBO33pE€HHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3sBUTUs HAayKHU, 3HAYMMOCTU HAYKH, TOTOBHOCTH K HAYYHO-TEXHUYECKOMY TBOPUYECTBY,
BIIQJICHHUE TOCTOBEPHOU MH(pOpMaIelt 0 MepeaOBhIX TOCTHKEHUSX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
00 yCTpoicTBe MHpa 1 00I1eCTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30OBaHHWIO, B TOM YHCIE CaMOOOPa30BaHHWIO, Ha NPOTSHKEHUM BCEH JKU3HU; CO3HATENBLHOE OTHOIICHHE K
HETPEePBIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIENTHOM MPo(dhecCHOHAIBHON U O0IIECTBEHHOM esITeThHOCTH,

- 9KOJIOTMYCCKasA KYJIbTYypa, 6€p€)KHOC OTHOILIICHUA K pOIIHOfI 3CEMJIC, MPUPOJHBIM 60FaTCTBaM Poccun u MHUpa; NOHMMAHUC BJIMAHHUA COLHAJIBHO-
HKOHOMHYECKUX TIPOIIECCOB HA COCTOSIHHE TPUPOJHOW M COIUAIBLHOW CpEIbl, OTBETCTBEHHOCTh 3a COCTOSIHHE INPHPOIHBIX PECypCOB; YMEHHS M HAaBBIKA



pPa3yMHOTO IPHPOJIONIONIB30BAaHMUS, HETEPIIUMOE OTHOILICHHE K JCHCTBUSAM, MPUHOCAIIMM Bpell HKOJOTHH; NPUOOPETEHHE OIbITa 3KOJIOTO-HAIpaBICHHON
NesTeNbHOCTH;
—  ACTETHYECKOE OTHOILICHHS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTPOICTBY COOCTBEHHOTO OBITA.
JInuHoCTHBIE pe3yJbTaThl B chepe OTHOLIEHHIT 00y4alOIIUXCS K ceMbe H POAUTENISAM, B TOM YHCJe IOAT0TOBKA K CeMeliHOM JKM3HM:

—  OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUIO CEMbU HA OCHOBE OCO3HAHHOTO NPUHSATHS LICHHOCTEW CEMENHOM JKU3HH;
—  IOJIOKUTEJBbHBINA 00pa3 CeMbH, POJUTENILCTBA (OTLOBCTBA U MATEPUHCTBA), MHTEPUOPU3ALINS TPAJAULIMOHHBIX CEMEHHBIX LIEHHOCTEH.
JInuHoCTHBIE pe3yJbTaThl B chepe OTHOLIEHHS 00Y4YAIOIINXCS K TPYAY, B cepe CONMAIBLHO-IKOHOMUYECKHX OTHOIICHHUI:

—  YBaXKEGHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIIUTE CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBII BBIOOp OyayIieii mpodeccrun Kak myTh U coco0 peanu3alnnu COOCTBEHHBIX )KU3HEHHBIX IJIaHOB;

— TOTOBHOCTh OOYyYarOIUXCS K TPYIOBOH MPO(ECCHOHAIBLHOW NEATENPHOCTH KaK K BO3MOXKHOCTH YYacTHsl B PEUICHUH JMYHBIX, OOIIECTBEHHBIX,
rOCy/1IapCTBEHHBIX, OOIIEHAIMOHATBHBIX TPOOIIEM;

—  NOTPEOHOCTh TPYIAUTHCS, YBAXKEHUE K TPYLY U JIIOJAM TpyJa, TPYJAOBBIM JOCTHXKEHUSM, 100pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOLICHHUE K
Pa3HbIM BHJIaM TPYJIOBOM AESATEIbHOCTH;

—  TOTOBHOCTb K CaMOOOCIy>KMBaHMIO, BKJII04asi 00y4EHHE U BBINOJIHEHUE JOMAITHUX 00s3aHHOCTEH.

JInuHocTHBIE pe3yabTaThl B cepe PU3NIECKOr0, NICUXOJTOTHYECKOr0, COIUATBHOI0 M AKA/IeMHYeCKOro 0,1aronoy4yust 00y4arommxcs:

—  (usHUeckoe, IMOIMOHATBLHO-TICHXOJOTHYECKOE, COLMaIbHOE OJaromnoiaydyue OOydaroluxcs B KU3HU 00pa30BaTENbHON OpraHu3alliy, OUIYIICHHE
JEeThMHU 0€30TTaCHOCTH U TICUXOJIOTUYECKOT0 KoM(opTa, HHHOPMAITMOHHOM 0€30MaCHOCTH.

JIMYHOCTHBIMH pe3yjabTaTaMi OCBOCHUA aCTPOHOMHUH SAABJIAIOTCH:
L4 YMEHUC YIIPABJIATH CBOCH O3HABATEIIHHOM JACATEIbHOCTBIO,

®  TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHHMIO, Ha MPOTHXKEHUH BCEi )KU3HH; CO3HATEIBHOE OTHOILICHUE K HENPEPhIBHOMY 00pa30BaHUI0 Kak
YCIIOBUIO YCTEUTHOM MPOo(heCcCHOHATLHOM U O0IIECTBEHHOM e TENbHOCTH;

® yMEHHE COTPYIHHYATh C B3POCIBIMH, CBEPCTHHKAMHM, IETHMH MIIAAINIETO BO3pacTa B 00pa3oBaTEIbHOM, yueOHO- HCCIENOBATENbCKOH, MPOEKTHOM M APYTHUX BHAAX
JESITEIIBHOCTH;

®  CcHOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKW; OCO3HAHHE 3HAYMMOCTH HAyKH, BIAJICHHUS JOCTOBEPHOM
nHpOpManueil 0 MepeIoBBIX TOCTIKEHUSIX U OTKPBITHAX MHPOBOI M OTEYECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHIIX 00 yCTpOicTBE MUpa 1 00IIeCTBa;
TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

L4 YYBCTBO I'OpJAO0CTH 34 OTCYCCTBCHHYIO KOCMOHABTHUKY, T'YMAaHU3M;
®  [10JIOKUTEJIbHOE OTHOIIEHHUE K pyay, HGHGYCTpeMHéHHOCTL;

® >SKoorHMYecKas KyJbTypa, OepeXHOe OTHOIIEHHE K POJHOM 3emile, MpHpPOAHBIM OoratcTBaM Poccum, Mmpa M KOocMoOca, TOHHMAaHHE OTBETCTBEHHOCTH 3a COCTOSHHE
MIPUPOJHBIX PECYPCOB M Pa3yMHOE NPUPOAOIONb30BaHUE.



IInanupyemsblie MeTanpeaMeTHble pe3yJbTaThl ocBoennss OOII
MetanpeameTHble pe3yiabTaThl OCBOCHMSI OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl IPEACTABICHBI TPEMS TPYNIAMU YHUBEPCAIbHBIX Y4eOHBIX

nevicteuii (YY ).

1. PeryasiTuBHbIe YHHBepcaJbHble YueOHbIE HeiCTBHS
OOyuyaomuiicsa HAYYUTCS:

—  CaMOCTOSITENBHO ONPEAEIIATH LIEJIN, 33/1aBaTh IAPAMETPhl U KPUTEPUH, [0 KOTOPHIM MOKHO ONPEAEIUTh, YTO 1I€JIb TIOCTUTHYTA;

—  OIICHMBAaTh BO3MOXKHBIC TIOCIECICTBHUS JOCTH)KCHHS TIOCTABICHHOW IIENM B JEATCIBLHOCTH, COOCTBEHHOH XW3HU W JKU3HH OKPYKAMOIIUX JIFOICH,
OCHOBBIBAsSICh Ha COOOPaKEHUSAX 3TUKH U MOPAJIH;

—  CTaBUTH U POPMYIHPOBATH COOCTBECHHBIC 33]]a4X B 00pa30BATCIILHON IEATEITFHOCTH M )KU3HCHHBIX CUTYaIUX;

—  OILIGHMBATh PECYPCHI, B TOM YHCIIE BpeMs U Apyrue HeMaTepuanbHble PeCypchbl, HEOOXOAUMBIE JIJIsl TOCTUXKEHUS TOCTABICHHON 1EIH;

—  BBIOMpaTh yTh TOCTHKEHUS 1EJIH, INIAHUPOBATH PEILICHUE MTOCTABICHHBIX 33/1a4, ONITUMHU3UPYS MaTepUAJIbHbIE U HEMATEePUAIbHBIC 3aTPATHI;

—  OpraHu30BBIBaTH 3()(HEKTUBHBIN TOUCK PECYPCOB, HEOOXOIUMBIX AJIsi JOCTHKEHUS ITOCTABJICHHOM 11ETH;

—  COIIOCTaBJIATH IOJIYYEHHBIH Pe3yibTaT AESITEIBHOCTH C IOCTABICHHON 3apaHee LIEIbIO.

2. [To3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiicTBUS

OO0yuaromuiics HayyuTCs:

—  HCKaTh M HaXOAMUTh OOOOIIEHHBIE CIIOCOOBI PELIeHUs 3a/lad, B TOM YHCIE, OCYIIECTBIATh Pa3BEPHYThIM MH()OPMAIIMOHHBIA MOMCK M CTaBUTh Ha €ro
OCHOBE HOBBIE (yueOHBIC U IO3HABATEIHHBIC) 3a/1a4H;
—  KPUTHYECKH OLIEHWBATh W MHTEPIPETUPOBATH MH(GOPMAIIMIO C Pa3HBIX MO3MIMHA, pacro3HaBaTh U (GUKCUPOBATH MPOTHBOPEUUsS B WH(GOPMAIIMOHHBIX
HMCTOYHHKAX;
—  HCIOJIB30BaTh PA3JIMYHBIE MOJEIBHO-CXEMATUYECKUE CPEACTBA JUIsl NMPEACTABICHUS CYLIECTBEHHBIX CBS3€H M OTHOIIECHUH, a TAK)K€ IPOTUBOPEUMIA,
BBISIBJICHHBIX B HH(OPMAIIMOHHBIX UCTOYHHKAX
—  HaXOAWTh U NMPUBOJUTH KPUTHUUECKHE aPTYMEHTHI B OTHOLIEHUU JEUCTBUM M CYXJIEHUU APYTroro; CHOKOMHO M pa3yMHO OTHOCHUTHCS K KPUTHUYECKUM
3aMe4yaHMsIM B OTHOILIEHUU COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
—  BBIXOJMTH 332 PAMKHM Y4eOHOTO MpeiMeTa U OCYIIECTBIIATH lieJICHANpaBIeHHbIH MTOMCK BO3MOXKHOCTEH Il IIMPOKOTO MEpeHoca CPeACTB U CIOCO0O0B
JICHCTBHUS,
—  BBICTpauBaTh MHAMBHUIYAIbHYIO 00pPa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHUYCHHS CO CTOPOHBI IPYTHX YYACTHUKOB M PECYpCHBIC OTPAaHHUCHUS;
—  MEHSTh U YAEepPKUBATh pa3Hble MO3UIMH B T03HABATEIBHON AESTEITbHOCTH.
3. KoMMmyHHKaTHBHbIE YHHBepPCAJbHbIE yUeOHbIe JeiicTBUS
OO0yyaromuiicss Hay4YuTCs:

—  OCYUIECTBJISTH JIEJIOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIHBIMU (KaK BHYTPH OOpa30BaTeNbHOW OpraHM3allid, TaK U 3a ee
npenenaamMu), oA0MpaTh NapTHEPOB VIS EI0BO KOMMYHHUKAIIMU UCXOMS U3 COOOpakKeHUI pe3yabTaTUBHOCTH B3aMMOJECHCTBHYS, a HE JIMYHBIX CUMITaTUI;



—  TIpU OCYLIECTBICHHH TPYNIIOBOI pabOTH OBITh KaK PYKOBOJIUTENIEM, TaK M YWICHOM KOMAaH/bl B Pa3HBIX POJIAX (TeHepaTop UAeH, KPUTHK, UCTIOIHUTEb,
BBICTYNAIOLIHH, SKCIEPT U T.1.);

- KOOPAWHHPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBUAX PCAJIBHOI'O, BUPTYAJIbHOT'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBI/Iﬂ;
- Pa3BEPHYTO, JIOTHYHO X TOYHO MU3JIaraTb CBOIO TOYKY 3pCHHS C UCIIOJIB30BAHUEM aICKBATHBIX (YCTHBIX u HI/ICLMGHHBIX) A3BIKOBBIX CPEACTB,

—  pacmo3HaBaTh KOH()JIMKTOTCHHBIE CUTYAllMM W TPEAOTBPAIIATh KOH(IMKTHI IO MX AKTUBHOW (ha3bl, BHICTPAWBaTh JIEJIOBYI0 M 00pa30BaTEIbHYIO
KOMMYHHKAIHIO, n30eras JUYHOCTHBIX OLIEHOYHBIX CYKACHUH.

HpeHMeTHBIMI/I pe3yjJbTaTaMi 0CBOCHUA aCTPOHOMHUH HaA 0a3zoBOM YPOBHE SABJHIOTCH:

® chopMHUPOBAHHOCTH IPECTaBICHHA 0 cTpoeHNH COTHEUYHON CHCTEMBI, YBOIIOIHH 3BE3] U BCelleHHOH, MPOCTPaHCTBEHHO-BPEMEHHBIX
Macmtabax BeenenHoit;

® [IOHMMAaHHE CYIIHOCTH Ha6J'IIO,I[aeMBIX Bo Bcenennoit HBHGHI/Iﬁ;

® BJIAJICHUE OCHOBOIIOJAralOIIMMU ACTPOHOMHYECKUMHU MTOHATUSMHU, TEOPUSIMHU, 3aKOHAMU U 3aKOHOMEPHOCTSIMH, YBEPEHHOECTIOJIb30BAHUE
ACTPOHOMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

® chOpMHUPOBAHHOCTH MPEACTABICHUI O 3HAYEHUU ACTPOHOMHUHU B MPAKTUUECKOW IEATEIBHOCTH U JAIbHEHIIEM HAyYHO-TEXHUYECKOM
pa3BUTUH;

® (OCO3HaHUC poiin OTCYCCTBCHHOM HAayKn B OCBOCHHH n  HUCIOJIb30BaHUU KOCMHYCCKOI'O IMPOCTPaHCTBA n
Pa3BUTUAMCIKAYHAPOAHOTO COTPYAHUYICCTBA B 9TOM 001acTH.

Conep:xanue yueOHOro npeamera

BBeeHue B ACTPOHOMUIO

Crpoenue n macuiradbl BeesienHoil, u coBpemMenHble Ha0moneHus1 Kakue tena 3anonHsaroT Beenennyro. KakoBsl nx
XapaKTepHbIE pa3Mepbl M paccTosHMS Mexay HuMu. Kakue (¢usnueckue yclioBUs BCTpedaroTcsi B HHUX. BceneHHas
pacrumpsercs.

['ne u kak paboTarOT caMble KPYMHbIE ONTHYECKUE Teeckonbl. Kak acTpoHOMBI HCCNeAyIOT raMMa-u3nydenue Beenennoit. Uto

YBUACIUTPABUTALITMOHHO-BOJTHOBEIC U HeﬁTpHHHBIe TCJICCKOIIBI.

AcTpomerpus



3Bé31HOE HeOO U BUAMMOE IBHKeHHe HeOeCHbIX CBeTHII

Kakue 3BE3apl BXxomsaT B co3Be3ausi Opuona u Jlebensa. Comuie aBuxkeTcs mo skiauntuke. [ImaHeTsl coBepmiaioT metiieoOpasHoe
JBUKCHHUE.

HebecHbie koopInHATHI

Uro Takoe HeOecHBIM sKkBaTOp U HEOecHBbIM MepuauaH. Kak cTposT sKBaTOpHAIbHYIO cHCTeMy HeOecHbIX KoopiauHat. Kak cTposr
TOPU30HTAJIBHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buaumoe aBvxenue miaHet 1 CoHIa

[letneoOpa3Hoe ABMKEHUE IUIAHET, MOMSATHOE M NPSIMOE JIBH)KEHHE IUIAHET. DKIMITUKA, 30/IMaKalbHble co3Be3aus. HepaBHoOMepHOE
nBkenne CoJTHIIa MO DKJIUITHKE.

JABm:KeHue JIyHbI M 3aTMEHUA

@a3pl JIyHBl U CHHOAWYECKUN MECHLl, YCIOBUSA HACTYIUICHHsS COJIHEYHOI'O M JIYHHOrO 3aTMEHMH. [louemy IpOUCXOIAT COJIHEYHBbIE
3arMenus. Capoc U IpeacKa3aHus 3aTMEHUN

Bpemsa u Kas1ieHaapb

3BE3/THOE U COIHEUHOE BPEMSI, 3BEZIHBIN U TPOIIMYECKUM TOI.

VYCTpOWCTBO ~ JIyHHOTO M COJIHEYHOTO KajleHaaps, MmpodsieMbl uxcoriacoBanusa FOnnaHckuil M TpUrOpUaHCKUi KaleH1apu.
Heb6ecHad mexaHuka 'esinoneHTpHYecKas cucTeMa MMpa

IIpeacraBnenuss o crpoeHMd CONHEYHOM CUCTEMBbI B AHTUYHBIE BPEMEHA U B CPEAHEBEKOBbE. | €IMOIEHTpHUYECKas CUCTEMa MHpA,
J0Ka3aTesbCcTBO BpamieHus 3emuin Bokpyr CoisHua. [lapamiake 3B€31 U onpeeseHue pacCTOSHUS 10 HUX, ITapCeK.

3akoHbl Keniepa

OtkpeiTie U.Kemepom 3axkoHOB JBuWKeHUs TutaHeT. OTKpeITHE 3akoHa BcemupHoro tsaroreHus u o000mEHHBIE 3aKoHBI Kemiepa.
Onpenenenre Macc HEOECHBIX TeN.

Kocmunueckue ckopoctu

Pacuérel mepBoli M BTOPOM KOCMHUYECKOW CKOpocTH W uxX ¢usmueckuii cmbich. [lonér KO.A. INarapuna Bokpyr 3emim mo KpyroBow
opowure.

MexnjiaHeTHbIE nepeséThbl

[ToHsTHE ONITUMAIIBHOM TPACKTOPUM NOJIETA K TU1aHeTe. Bpems 1monéra K IaHeTe U JaThl CTapToB.

JlyHa 1 eé BiMsAsHME Ha 3eMJII0

Jlyunbiii penbed u ero npupoma. IlpunuBHoe B3aumoxeiicTBue mexay JlyHoit u 3emnéii. Y nanenue JIyHbl oT 3eMiau U 3aMenjieHUE
BpauieHus 3emud. [Iperneccust 3eMHOM OCH U NIPEABAPEHUE PABHOJAEHCTBU.

CTpoeHue COJHEYHO CHCTEMBI



CoBpemMennblie npeacrabjieHus 0 CoJTHEYHOH cucTEMe.

CocraB CosiHeuHO# cucteMsl. [1aHeThl 3eMHOM IpyNIbl U MJIAHETHI- TUTAHThI, UX MPUHUUIIUATIbHBIE pa3nnyusa. O0nako kometr OopTa U
ITossic Konniepa. Pa3mepsl Tes1 COMHEYHOM CUCTEMBI.

IllraneTa 3emis

®opma u pazMepsl 3emiu. Bayrpennee crpoenune 3emiu. Ponbs napHukoBoro s3ggexra B GopMUPOBAHNUN KIUMAaTa 3EMIIH.

[ll1aHeThl 3eMHOM rpynnsl

UccnenoBanust Mepkypusi, Benepst u Mapca, ux cxoxectb ¢ 3emnéidl. Kak mapHukoBbI 3((EKT rpeeT MOBEPXHOCTh 3eMIH U
neperpesaet arMmochepy Benepsl. EcTb 1 xu3Hb Ha Mapce. DBomonus opouT cniyTHUKOB Mapca @oboca u [lelimoca.
Ill1aHeThI-ruraHThl

Ousnueckue cpoiictBa FOmurepa, CatypHa, Ypana u Henrtyna. Bynkanuueckas aestenbHOCTh Ha cnyTHHke FOmurtepa Ho. Ilpupona
KOJIE[IBOKPYT IUIAHET-TUTaHTOB.

[ll1aHeThI-KapJIMKU U UX CBOMCcTBa.MaJiblie Tesia CO/IHEYHOM CUCTEMBbI

[Ipupona u neuxxenue acreponoB. Cnenuduka qABrxeHUs rpymnmn actepouaoB TposiHues u ['pekos. [Ipupona u aBmxenue komert. [osic
Koiinepa nu O6nako komet Oopra. [Ipuposa METEOpPOB U METEOPUTOB.

MeTeopbl U METEOPUTHI

[Ipupona magaromux 3BE371, METEOPHbIE MOTOKM M MX paauaHTbl. CBA3b MEXIy METEOpPHBIMH IOTOKaMH M KomeTamu. I[Ipupona
KaMEHHBIX U KEJIE3HBIX METEOPUTOB. [ Iprpo1a METEOPUTHBIX KpaTEPOB.

[IpakTyeckad acrpodpusvika u pusvka CoaHnaMeTo bl acTpoPU3INIECKUX UCCIEeJOBAHUA

Y CTpoiCTBO U XapaKTEPUCTUKU TEJIECKONOB pedpakTOpoB U pedaeKTOpoB. Y CTPOICTBO paIuOTEIECKONOB, PaUOUHTEPPEPOMETPHI.
CoJiHLIE

OcHoBHble xapakTepuctuku ConHna. OmnpenesieHHe Macchl, TEMIEpaTypbl U xuMuueckoro cocraBa CoiHia. CTpoeHHUe COJIHEUHOMU
atMocdepbl. CoHeUHast aKTUBHOCTh U €€ BIIMSAHME Ha 3eMiIto U Ouocdepy.

BayTtpeHnHee crpoenue CotHIa

Teopernyeckuii pacu€r temneparypsl B neHTpe CosHUa. SAepHbI UCTOYHUK SHEPIUHM M TEPMOSACPHBIE PEAKIMM CHHTE3a TeJHs U3
BOJIOpPO/Ia, TIepeHoC dHepruu u3 1eHTpa ColiHIla HapyKy, KOHBEKTUBHAS 30HA. HEUTpUHHBINA TEIeCKOI U HAOIIOCHUS TOTOKA HEUTPUHO
ot ConHua.

3BéE31bI

OCHOBHBIE XapaKTePUCTUKHU 3BE3/1

OnpeneneHrne OCHOBHBIX XapaKTEPUCTUK 3BE3J: MAacChl, CBETUMOCTH, TEMIIEpAaTypbl M XHMHYECKOro cocraBa. CrnekrpanbHas
kiaccudukanus 38E31 U e€ pu3ndecKkue OCHOBBI. J(MarpaMMa «CHEKTpaJbHBIM KIacc» — CBETUMOCTb 3BE3[, CBA3h MEXIY Maccou U



CBETUMOCTBIO 3BE3 .

BHyTpeHHee cTpoeHMe 3BE3],

CrpoeHue 3B€3/bl II1aBHOM MOCIEA0BATENbHOCTU. CTpOEHHE 3BE3/] KPACHBIX TUTAHTOB U CBEPXTUTAHTOB.

BeJible KapJ/IMKU, HEUTPOHHBIE 3B€3/1bl, IyJIbCAPbI U YEPHBbIE JbIPbI

Crtpoenue 3BE3/1 OeNbIX KapaUKOB U MpeAes Ha ux Maccy — mnpenen Yannpacekapa. [Tynscapsl u HeliTpoHHbIe 3BE3/b1. [Iprpona 4y€pHbix
JbIP UMX TapaMeETPHI.

/lBOMHbIE, KpaTHbIE Y IepeMeHHbIe 3BE3 /bl

HaGmtonenust OBOMHBIX M KpaTHBIX 3BE37A. 3aTMEHHO-TIepeMeHHble 3BE3bl. OmpeneneHue Macc ABOWHBIX 3BE31. [lynbcupyromiue
NEPEMEHHbIE 3BE3/bl, KPUBbIE M3MEHEHUs Onecka nedeua. 3aBUCUMOCTh MEXKIY CBETHMOCTBbIO U MEPUOAOM IYNbCALUNA Yy HEeeun.
Hedennbr — masiku Bo BeeneHHOMN, IO KOTOPBIM ONPEIETISIOT PACCTOSIHUS 10 JAIEKMX CKOIJICHUHN U TaJlaKTHK.

HoBble 1 cBepXHOBbI€E 3BE3/bI

XapaKTepUCTUKH BCIIBIIIEK HOBBIX 3BE3/1. CBA3b HOBBIX 3BE3]l C TECHBIMU JIBOWHBIMU CUCTEMAMM, COJEPKAIMMU 3BE3/1y OeNblii KapJIuK.
[lepeTexaHue BeleCTBA U AIEPHBIA B3pPbIB HA MOBEPXHOCTU Oesoro kapiauka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTUKU
BCIIBIIIIEK CBEPXHOBBIX 3BE3M. ['paBUTAIIMOHHBIN KoOJIIanc Oenoro kapiaukac maccod Yanapacekapa B cOCTaBe TECHOW JBOMHOM 3BE3/IbI
— BCIIBIILIKA CBEPXHOBOW IEPBOTO THUIIA. B3pbIB MacCMBHOM 3B€3/bl B KOHLIE CBOEW 3BOJIIOLIIMU — B3pbIB CBEPXHOBOM BTOPOrO THUIIA.
HabitoieHne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3].

IBOJIIOLMA 3BE3/: POXKAEHUE, )KU3Hb U CMEPTh 3BE3 ],

Pacuér mpomomKUTENBHOCTH JKM3HM 3BE3J pPa3sHOM MAacChl Ha TIJIaBHOM MOCJIEIOBATENBHOCTH. llepexon B KpacHbIE TUTaHTHl U
CBEPXTMTaHTHI ITOCJE HcUeprianus Boxopoaa. CrokoiHas 3BOIIOLMS MaJOMACCUBHBIX 3BE3J, U TPAaBUTALMOHHBINA KOJUIANC U B3PBIB C
00pa3oBaHUEM HEUTPOHHOM 3BE3/IbI WJIM YEPHOU JIPhI MACCUBHOM 3Be3/bl. OmnpeiesieHne BO3pacTa3BE3IHBIX CKOIUICHUN U OTAEIBbHBIX
3BE3/ U IIPOBEPKA TEOPUHU IBOJIIOLIUU 3BE3N.

Mueunpliii IIyTh

I'a3 u nbLIb B [N'as1akTHKE

Kak  oOpasyrorcst oTpakarenbHble TyMaHHOCTH. [louemy cBeTsaTcaaud@y3HbIe TYMAaHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbIE U NIBUIEBBIC TYMAHHOCTHU B | ajlakTHKE.

PaccessHHBIe M IapOBbIe 3BEé3AHble CKOIJIEHUS

HaOmromaembie cBOMCTBA pacCesTHHBIX 3BE3HBIX CKOoIUIeHn. HabmomaemMbie CBOMCTBA MIapOBBIX 3BE3AHBIX CKOIUIEHUU. Pactipenenenue
U XapakTep ABWXKEHHUs CKOIUleHUH B ['anaktuke. Pacnipenenenue 3BE€3/1,CKOILUICHUH, Ta3a U NbUIK B ["anakTuke.

CepxMmaccuBHas 4€pHas abipa B 1eHTpe [anakTtuku u kocmuyeckue jyuu. MHdpakpacHble HaOMIOAEHUS ABMKEHUS 3BE3]] B LIEHTPE
lNanakTuku MoOHApYKEHHUE B LEHTpE lNamakTrku CBEPXMACCUBHOU YEPHOMN nbIpel. Pacuér IapaMeTpoOB



CBEPXMACCUBHOM YEPHOMN IBIPBI. HabnoneHusIKOCMIYECKHX JIy4ei U UX CBA3b CO B3PhIBAMH CBEPXHOBBIX 3BE3].
FanakTukmu
Kak xnaccupunmpoBanu rajakTukud mo ¢opMe U KamepToHHas auarpamMma Xa0O06ia. CBONCTBa CHUpPaANbHBIX, SJUIMOTHYECKUX U
HEIPaBWIbHBIX TralakTUK. KpacHOe cMelIeHuE B CIIEKTPaX TAIAKTUK U ONPENIETICHUE PACCTOSAHUS 10 HUX.
3akoH Xa66.J1a
Bpanienne raaktuk v TEMHasg MaTepus B HUX.
AKTHUBHbBIE raJIaKTUKHU M KBa3aphbl
[Ipupona akTMBHOCTH TaJaKTUK, PaJUOTAJAKTUKU W B3aUMOJCUCTBYIOIIME TalakTUKU. HeoObluHbIE CBOMCTBAa KBa3apoB, UX CBS3b C
SIPAMU TaJJAKTUK U aKTUBHOCTBIO YEPHBIX JIBIP B HUX.
CKonieHus raJakTHK
HaGnrogaempie CBOMCTBA CKOIUJIEHUMM TajakTUK, PEHTICHOBCKOE W3JIyYEHHE, TeMIeparypa M Macca MEXTaJlaKTHUYeCKOro rasa,
HEOOXOJIMMOCTh CYIIECTBOBaHUS TEMHOW MaTE€pPUU B CKOIUICHUSIX TajakTUK. OIeHKa MacChl TEMHOM MaTepuUu B CKOIUICHUSX. Sluencras
CTPYKTypa pacupeAeiaeHus TaJakTUKU CKOIUICHU TaJlaKTHUK.
Crpoenue u 3Borouns BeesneHnnoit
KoneuHocTh 1 0ecCKOHEeYHOCTH BeesleHHOH — mapagoKChl KIacCH4ecKOi KOCMOJIOT M.
3aKOH BCEMHUPHOIO TATOTEHHS] M TPEACTABJICHHS O KOHEYHOCTH U OeckoHeuHOCTH BceesneHHoil. DoTOMETpUYECKUN Tapajokc U
MIPOTUBOPEYHS MEXY KIACCHUYECKUMHU TPENICTABICHUSIMH O CTpoeHuu BceneHHoil u HaOmoaeHusMu. HeoOX0IMMOCTh NpUBIICUEHUS
oOIelt Teopurd OTHOCUTENBHOCTH I TMOCTpoeHus Mojenu BceenenHoi. CBsi3b MEXIYy T€OMETPHYECKHUX CBOMCTB MPOCTpPAHCTBA
BceenenHoii ¢ pacnpenenieHueM 1 JIBUKECHUEM MaTEpUH B HEM.
Pacummpsawomasnca BecesieHHast
CB43b CpeHEN UIOTHOCTH MAaTEPUH C 3aKOHOM PACIIUPECHUSI U T€OMETPUUECKMMU CBOMCTBaMH BceenenHoil. EBKIIMAOBA 1 HEEBKIMIOBA
reoMetpusi Becenennoit. Onpenenenue paanyca u Bo3pacta Beenennoil.
Mopens «ropsiuert BeesreHHOW» U PEIMKTOBOE U3ITy4EHUS
OOpa3zoBaHue XMMUYECKUX AJIeMEHTOB BO Bceenennoi. O0unme renus Bo BceneHHON 1 HE0OXOIUMOCTh 00pa3oBaHUsl €r0 Ha PaHHUX
sTanaxsBoitonuu Beenennoit. HeoOXomMMoOCTh HE TOJIBKO BBHICOKOM TIJIOTHOCTH BEIIECTBA, HO M €T0 BHICOKOUM TeMIIepaTyphl Ha paHHUX
JTanax 3BoJoUMU BeeneHHon. PenukToBoe usiiydyeHne — u3iaydeHue, KOTOPOe OCTaaoCh BO BCeIeHHOM OT ropsiyero u CBEpXILIOTHOTO
COCTOSIHMSI MaT€pUM Ha paHHUX 3Tamnax >ku3Hu Bcenennoil. Habmionaembie cBOMCTBA peNUMKTOBOrO m3nyuyeHus. [louemy HeoOxoanmo
MIPUBJICYCHHUE OOIICH TEOPUH OTHOCUTEIBHOCTH JJISI IOCTPOCHUS MOjien BceneHHON.

CoBpeMeHHbIE IPO0JIEMbI ACTPOHOMHUM
YckopenHoe pacmiupenue BeesieHHON M TEMHAsI SHeprust



HaGmonenust cBepxHOBBIX 3BE31 | ThMa B JaN€KUX raJlakKTHKaxX M OTKPBITHE YCKOPEHHOTo pacuiupenus Bcenennoit. OTKpbITHE CHIIBI
BCEMHUPHOTO OTTaJKMBaHWsA. TEMHas dHEprus yBelInuuBaeT Maccy BcenenHon no mepe e€ pacmmpenus. lIpupona cuimer Beemupnoro
OTTAJIKUBAHUS.

O6Hapy>KeHUe IJIAaHET BO3JIe APYrux 3Bé3/,.

HaGutoienus 3a ABM)KEHUEM 3BE3]] U ONPEJEICHNS MacC HEBUIUMBIX CITyTHUKOB 3BE37], BO3MYILIAIOUINX UX MPSIMOJIMHENHOE JBUKEHHUE.
MetoapioOHapyxkeHus sk3oraHeT. OleHKa yCIoBUI Ha MOBEPXHOCTAXAK30muiaHeT. [louck sk3omiaHeT ¢ KOM(OPTHBIMU YCIOBUSMU
JUIsl )KA3HUHA HUX.

IlovckM :KU3HM U pa3yMa Bo BcesieHHOM

Paszgutne mnpeacraBieHWid O BO3HMKHOBEHHHM M CYIIECTBOBAaHMM >XU3HM BO BceneHHou. COBpEMEHHBIE OIEHKH KOJUYECTBA

BBICOKOPA3BHUTBIX nuBuiIn3anui B ['anaktuke. IlonbiTku O6H3pY)KeHI/IH H IIOCBIJIKHM CUTHAJIOB BHC3CMHBIM LIUBHUJIN3allMAM.
®OPMbI OPTAHU3AIIMU YUYEBHBIX 3AHATUN

1) TPAJJULIMOHHBIE: nexuwms, npaktukym, 6ecena, KoH(pepeHus, CeMUHap, 3a4eThl, MMCbMEHHbBIE Pa0OThI, UTPHI.

2) HETPAJAUILIMOHHBIE: mnpe3enTtanus, MacTep-Kiacc COpPEBHOBAHHUE, TYPHUD, KPYTJIbII CTOJ, UCCIIEIOBAHNE, COCTABICHUE MPOEKTA.

Peanu3zanus BocnuTaTenbHOrO NOTEHIIMANA YPOKa MPEANOoJaraet cieayolee:

® YCTaHOBJICHME JOBEPUTEIIbHBIX OTHOIICHUH MEX/1y YUUTENIEM U €r0 YYeHUKAMHU, CIIOCOOCTBYIOIIUX TO3UTUBHOMY BOCIIPUATHIO YUAIUMHCS
TpeOoBaHUM U MPOCHO yuuTEINs, IPUBJICUCHUIO X BHUMAHUS K 00CyKaeMoi Ha ypoke HH(OpMaluy, akTUBU3AIMU UX TTI03HABATEIbHON JAESITeNbHOCTH;

e 100YyX/IeHUE IIKOJIBHUKOB COOII0IaTh Ha YPOKE OOLIETIPUHSTHIE HOPMBbI TIOBEACHNUS, PaBUJIa OOILEHHS CO CTApIIMMHU (YUUTENSIMHU) U CBEPCTHUKAMHU
(oOyuaronMucs ), MPUHLIUIBI y4eOHOW AMCHUIUIMHBL U CAMOOPTaHU3aIUHY;

® [pUBJIEUEHUE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY acleKTYy U3y4aeMbIX Ha YpOKax sIBJIEHUH, OpraHu3alus uxX paboThl ¢ IOTy4yaeMoOl Ha ypoKe
COLIMAJIbHO 3HAYUMOM MH(pOpMaliell — MHULIMUPOBaHUE €€ 00CYX/I€HNs, BbICKAa3bIBAaHUS YUaIllUMUCS CBOETO MHEHHUS I10 €€ MOBOJTY, BEIPAOOTKH CBOETO
K HEY OTHOILICHUS,

®  ICIIOJIb30BAHHME BOCIUTATEIbHBIX BO3MOXKHOCTEN COJIepKaHusl yueOHOTo MpeIMeTa 4epe3 AEMOHCTPALIHIO JIETSM IPUMEPOB OTBETCTBEHHOTO,
Ipa)/IaHCKOI0 MOBEACHUS, IPOSBIECHUS YEIOBEKOIIO0US 1 100pOCepAeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOUINX TEKCTOB JJIsl UTE€HUS, 3a7a4 JAJIs
peleHust, TpoOJIEeMHBIX CUTYyallui A1t 0OCYKJIECHHS B KJIacce;

¢ IpUMEHEHHE Ha yPOKE MHTEPAKTUBHBIX (hOpM pabOThl yHaIIUXCS: MHTEIUIEKTYalIbHBbIX, I€J0BbIX, CATYAl[HOHHBIX UTP, CTUMYJIHPYIOIINUX
[I03HABATEIbHYI0 MOTHBALIMIO NIKOJIBHUKOB; AUCKYCCUH, KOTOPBIE AAIOT YYAIUMCS BO3MOXKHOCTb IPUOOPECTH OMBIT BEIEHHUSI KOHCTPYKTHBHOTO
JMajiora; rpymnnoBoi paboThl WIM pabOTHI B apax, KOTOPbIE yyaT MIKOJIEHUKOB KOMaHIHOW paboTe M B3aMMOACHCTBHIO C APYTUMH JETbMU;



BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE IOMOTAI0T NOAAEPKATh MOTUBALIMIO IETEH K MOIyYE€HUIO 3HAHUM, HATa)KUBAHUIO ITO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacCe, TOMOTAIOT YCTaHOBIICHUIO 100pOXKenaTeaIbHON aTMOc(epsl BO BpeMs YPOKa,

opranuzanus megcrsa, HICTABHUYECTBA MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX YUAIIUXCS HAJ UX HEYCHEBAIOUIMMH OJHOKJIACCHUKAMU, JAOIIEro
LIKOJIBbHUKAM COLUAJIBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3aUMHOM ITOMOLIY;

MHULMUPOBAHUE U MOJJIEPKKa UCCIIEI0BATEIbCKON JEATENIBHOCTH IIKOJIBHUKOB B paMKax peajln3allii MU UHAUBUAYAIBHBIX U TPYIIIOBBIX
HCCIIEIOBATENBCKUX MTPOEKTOB, YTO JACT MIKOJIBHUKAM BO3MOXXHOCTH MPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIICHHS TEOPETUYECKOM MPOOIEMBI,
HAaBbIK T€HEPUPOBaHUs U 0OpMIIEHUSI COOCTBEHHBIX MJIEH, HABBIK YBRKUTEIHLHOTO OTHOLICHHS K Uy>KUM UAesIM, 0QOPMIICHHBIM B paboTax APyrux
UCCIIeI0OBaTENeH, HaBBIK MMyOJIMYHOTO BBICTYIUICHUS NIEpe] ayIUTOpHUEH, apryMEHTUPOBAHMSI U OTCTAUBAHUS CBOCH TOUKH 3PCHHUS.

KasennapHo-remMaTnyeckoe nJiaHUPOBaHHe



Tema ypoka Jomam | Coaep:kaHue ypoka Buabl yueoHoii 1esiTeIbHOCTH
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Pasznenl. BBenenue B actpoHomMuio.(14)
1. Beenenue B actpoHomuro | § 1, 2 Ctpoenue n Mmacmtadsl BeesleHHOI, H coBpeMeHHbIe Ha0a0neHus Kakue Tena YMeH#ue onepupoBaTh MOHATUSIME
3anonHsII0T BeeneHHyro. KakoBel UX XapaKTepHBIC pa3Mephl UPACCTOSIHUAS MEKIYy HHMHU. Bcenennas, actpoHOMHES
Kakne Qusmueckue ycroBus BCTpeyaroTcs BHUX. BeeeHHast pacmmpsieTcs.
I'me u kak paboTalOT caMble KPYITHBIE ONTHYECKUE TeNecKomnbl. Kak acTpOHOMBI HCCIEAYIOT
ramma-u3inydenue Beenennoii. UTo yBUIETUTpaBUTAIHOHHO-BOTHOBEIC U HEUTPUHHBIC
TEJIEeCKOTIBI.
Pasznen2. Acrpomerpusi(S4)
2. 3Bé3Hoe HeOO §3 3Bé3aHOE HE0O M BHAMMOE ABHKEeHHE HE0eCHBIX CBETH.I - HCIOJIB30BaTh HOIBUKHYIO
Kakwue 3BE31b1 BxomaT B co3Besnus Opuona u Jlebens. ComHIE IBHKETCATIO DKIUITHKE. 3BE3IHYIO KapTy JUISl PELICHHUS
[TnaneTHI coBepIIalOT METIE0Opa3HOE IBUIKEHUE. CIEIYIONIMX 3a/1a4:
a) OTpeneNiaTh KOOPIUHATHI 3BE3 ],
3. HeGecHble KOOpIHHATHI §4 HeGecHble KOOpIUHATHI HaHECEHHBIX Ha KapTy;0) 1Mo
UYro Takoe HeOeCcHBII 3KBaTOP U HeOeCHBbIH MepuauaH. Kak cTposAT 3KBaTOPUANIBHYIO CUCTEMY | 3a7qaHHBIM KOOPJMHATAM 00BEKTOB
HeOeCHBIX KoopauHaT. Kak CTpOSsIT rOPU30HTAIBHYIO CHCTEMY HEOSCHBIX KOO/ IHHAT. (Comnnnie, JIyHa, riaHeTbl) HAHOCUTD
WX TIOJIOKCHHE Ha KapTy;
4, Bunumoe nBmkeHue §5 Buaumoe gBrxeHMe uiaHeT U CoTHILa B) YCTaHABIMBATh KapTy Ha IO0YIO
mnaneT nCosHIa [eTneoOpa3Hoe ABIKEHHE TUTAHET, TIOMSATHOE U PSIMOE ABIDKEHIE TUTAHET. DKITHIITHKA, JIaTy W BPEMS CyTOK,0PHEHTHPOBATH
30AMaKaiIbHbEIe co3Be3aus. HepaBHOMepHOe nBIbkeHHe COJHIIA IO SKIIUITHKE. €€ M OTIPEIEIISATh YCIOBHABUINMOCTH
CBETUIL.
5. JBmwxenue JIyHbI 1 §6 JBum:keHue JIyHbI U 3aTMEHUA - pemiath 3aJa4M Ha CBSI3b BHICOTHI
3aTMEHHS ®a3pl JIyHBI 1 CHHOAWYIECKUI MECSI, YCIOBHUS HACTYIUICHHUS COJIHEYHOTO MITYHHOTO CBETHUJIA B KYJbMHUHAIIUH C
3atMeHHi. [TogeMy mpouCXosaT coHeuHbIe 3aTMeHuU. Capoc U MpeicKa3aHus 3aTMEHIH reorpadudeckoil mUpoTOii MecTa
HaOJIIOICHUS;
6. Bpewms u xanenmaps §7 Bpems u KasieHAapb OIpENENATh BBICOTY CBETHIIA B

3BE3HOE U COTHEUHOE BPEMs, 3BE3AHBIA M TPOIIMUECKUH TO/I.
YerpoiicTBo JIyHHOTO u COJIHEYHOT' O KaJeHaaps, mpooIeMsl
nxcornacoBanus OnuaHCKuid ¥ TPUTOPUAHCKHIA KaJleHIapH.

KYJIBMUHAIIMA ¥ €r0 CKIIOHCHHE;
- reorpaUuecKyr BEICOTY MecTa
HaOJIIOEHNS,

- pHCOBaTh YEPTEK B COOTBETCTBUUC
YCIIOBHSIMU 3a/1a4H;

- OCYLIECTBIISITh IEPEXO]] K pa3HbIM
CUCTEMaM CYETa BPEMCHH.

- HaXOAWTH CTOPOHEI CBETA IO
TlonsipHO¥ 3B€3/€ M MOy I€HHOMY
ConHty;




- OTBHICKUBATh Ha HeOe ClIeTyIoIIne
co3Be3Ms M Hambouree spKue
3BE3/Ibl B HUX:

- bonpmyro Measeauny,
- Mayro Measenuity (c
[onspHoi 3BE31101),

- Kaccuonero,

- JInpy (c Beroii),

- Opén (c AnbTaupom),

- JleGens (¢ Jlenebom),

- Bozununii (¢ Kanennoit),
- Bonomnac (c Apktypom),
- CeBepHYI0 KOPOHY,

- OpuoH (c berensreiize),

- Tenen (¢ Anpaedapanom),
Bonpmoii [Téc (¢ Cupnycom)

Pa3znen 3. Hebecnas mexanuka (34)

7. Cucrema MHpa § 8 FeJIPIOI.leHTpI/I‘-IECKaH cucTemMa Mupa - IIPHMEHATH 3aKOHBI Kenﬂepa u
[pencrasnenns o crpoeHrd CONHEUHON CHCTEMbl B aHTUYHbIE BPEMEHA UB CPE/IHEBEKOBBE. | 3aKOH BCEMHPHOTO TATOTEHHS TIPH
IenmonieHTpHYECKasi cCHCTEMa MHUpPA, TOKAa3aTeIbCTBO BpamieHus 3emMiu BOKpyr ComHIa. OOBSICHEHNY IBUKEHUS TUIAHET U
[Mapanmakc 3BE37 1 oNpeeIeHUe PACCTOSTHUSA 10 HUX, TTAPCEK. KOCMHYECKHX arapaTos;
pelaTh 3a/1a4n Ha pacu€T pacCTOSTHUM
8. 3akous! Keruiepa §9 3akonbl Keniepa 10 U3BECTHOMY
JIBUKEHUS TIJIAHET OtxpsiTre M. Kennepom 3akoHOB ABMKeHU Mu1aHeT. OTKphITHE 3aKk0HA BeemupHOTo napajakcy (4 Hao0opoT), TMHEHHBIX
TATOTeHUA U 006001IEHHBIE 3aKk0HBI Kemiepa. Onpenenenne Macc HeOECHBIX Te. U YIJIOBBIX pa3MepPOB HEGECHBIX TeJ,
paccrosinuii rianetot ConHLIA U
9. Kocmuueckue cxkopoctuu | § 10,11 | KocMuyeckue cCKOpocTH MIEPHOIOB UX OOPAIEHHUS 110
MEXIUIaHETHBIC TIEPEIETHI Pac4éTbl nepBoii U BTOPOH KOCMHYECKOI CKOPOCTU U MX GU3NYeCKUHA CMBIC/L TpeTbeMy 3akoHy Keruiepa
Iosiét 10.A. TarapuHa BoKpyr 3eMJ/iM 10 KPYyroBou op6ure. MeKnjiaHeTHbIEe
nepeséTsl
[TonsiTHe onTUMaNbHON TPAEKTOPHH MOJNIETA K IUIaHeTe. Bpems monéra k miaHeTe M 1aThl
CTapTOB.
Pasnen 4. Ctpoenne CosiHeuHoii cucTembl (74)
10. | CoBpemeHHbIE §12 CoBpemenHblie npeacraiaeHusi 0 CojiHedHOH cucTeme. - [MOJTb30BATHCS TLIAHOM

MPEJCTABICHHUS O
CTPOCHHUH M COCTABE
CoIHEYHONCUCTEMBI

CocraB CostHeuHOH cucTeMBbl. I11aHeThl 3eMHOM TPYTITEI U ITAaHEThI- THTAHTHI, IX
npuHIHNHAIbHBIE pazmnyust. O6mako komet Oopta u [Tosic Koiinepa. Pazmeps Ten
COJIHEYHOM CUCTEMBI.

ConHEeUYHOH CHCTEMEI U
CIIPaBOYHBIMU JAHHBIMU;

- OIpEALIIATD 110




11. | Ilnanera 3emuis §13 Il1aHeTa 3eMuis ACTPOHOMHYECKOMY KaJIeHIapIo,
®opwma u pazmepsl 3emu. Baytpernee crpoenue 3emiu. Poss mapaIKoBOT0 3dhdhexra B KaKHe TUIaHETHI M B KAKHUX CO3BE3IHAX
(hopMHpOBaHMH KITHMaTa 3EMIIH. BU/IHBI Ha HEOE B JTAaHHOE BPEMS;

-HaXOJUTh IJIAHETHI Ha HeOe,0TIIn4das
12. | Jlyna u e€ BnusHue Ha §14 JlyHa u eé BIusAHUEe Ha 3eMJII0 X OT 3BE31;
3emio Jlynnsrii penved u ero npupona. [IpunuBHoe B3anMoeiicTBre Mexay JIyHoit u 3eMmiéit. IpUMEHATH 3aKoHbI Kemepa u 3akon
VY nanenue JIyHs! oT 3emin u 3ameuieHne BpaneHus 3emi. [Ipeneccus 3eMHO# ocH 1 BCEMHUPHOT'O TATOTEHHS TIPH
npe/iBapeHHe PaBHOACHCTBUH. 0OBSICHEHNH JIBUKEHHS TUIAHET U
KOCMHYECKHX allaparos; - peIaTh

13. | Ilnanetsl 3emMHOM rpynnel | § 15 IlnaHeThl 3eMHOM rpynnbl 3a/[a4 Ha PacyeT
Uccnenosanus Mepkypus, Benepsl u Mapca, ux cxoxects ¢ 3eMinéil. Kak napHUKOBBII PacCTOsHMIA [0 H3BECTHOMY
3(dekT rpeeT MOBEpXHOCTh 3eMIIM U TieperpeBaeT atMocdepy Benepsr. EcTe i sxu3HB Ha napajuiakcy (1 Hao0opoT), THHEHHBIX
Mapce. DBomrorus opout cryTHHKOB Mapca @oboca u Jlefimoca. H YITIOBBIX Pa3MEPOB HEOSCHBIX Tell,

paccrosiuuii mianetoT ConHIA U
14. | IInaHeTHI-TUT'AHTHL § 16 Il/1aHeThI-TUraHThbI IIEPHOJIOB UX OOpALICHNUS 110
IInaneTsI- KapnuKH ®usnueckne cpoiictsa FOmmrepa, CarypHa, Ypana i Henryna. Bysikarmaeckas nestensaocts | TPETheMy 3akoHy Kermnepa
Ha ciryTHuKe FOmmrepa Ho. Ilpupona KoaenBoKpyr MiIaHeT-TUTaHTOB.
IlnaHeThI-Kap/JIMKH M MX cBoMcTBa.MaJible Tes1a COJTHEYHOM cHCTEeMBbI
[Mpupona u nBmxeHue actepouioB. Crnennduka ABMKESHUS TPYIN acTepou1oB TposHIEeB U
I'pexos. [Ipupona u nemxenue komer. [losic Koiinepa u O61ako komet Oopra. [Ipupoaa
METEOPOB I METCOPUTOB.

15. | Maznsie tena Conneynoit | § 17, 18 | MeTeopbl U METEOPUTHI
cucreMbl. COBpeMEeHHBIE [Mpupona najaronyx 3BE3/1, METCOPHBIE MOTOKK U X pajuaHThl. CBI3b MEXIY METCOPHBIMH
MPE/ICTABIICHUS O MOTOKAaMH ¥ KoMeTaMH. [Iprposa KaMeHHBIX | XKeJIe3HBIX MeTeopuToB. [Ipupona
MPOUCXOXKICHUN METEOPHUTHBIX KPaTEepOB.

COJIHEYHOMCHCTEMBI.

16. | KonTpomsHas pabora o
Teme «ConmHeuHast
CHCTEMaY.

Paznea 4. Acrpodusuka u 38é31Has acrpoHomus (7 1)

17. | Meroas! §19 MeToAb! acTpoPU3NIECKUX UCC/IeJOBAHUM - IPUMEHATH OCHOBHBIE MOJOMKEHHUS
acTpOPU3NIECKUX VCTpoHCTBO U XapaKTEPUCTHKH TEIECKOIIOB PEPPaKTOPOB U pedaeKkTopoB.Y CTPOMCTBO BEAYIINX (pU3NYECKUX TEOPHil IPH
HCCIIeTI0BAaHUIA PaanoTEIIECKOIIOB, paIII/IOI/IHTepd)CPOMeTpBI. 00BSICHEHUH NPUPOJIBI CoiHua u

3BE3/I;

18. | Connue §20 Cosnne - peliath 3a/a4d HA PAcUET
OcHoBHbIe xapaktepuctuku ComnHiua. OmnpezaeneHre Macchbl, TeMIEpaTyphld XUMHYIECKOTO PACCTOAHMIA 110 3BE3]1 10 H3BECTHOMY
cocraBa Connna. CtpoeHue conHeuHoit arMocdepbl. CoTHeYHAs! aKTUBHOCTh U €€ BIIMSIHUE TOJAMYHOMY Mapaliakcy U 00paTHBIE,
Ha 3emymio n Guochepy. Ha CPaBHEHHE Pa3IUYHBIX 3BE3 1O

CBETUMOCTSIM, pa3Mepam u

19. | BHyTpeHHEe CTpPOCHUE U §21 BHyTpeHHee cTpoeHue CoiHIA TEeMIIEpPaTypaM;

HNCTOYHHUK

Teoperndecknii pacuét Temnepatypsl B ieHTpe ConHma. SnepHblii HICTOYHUK YHEPTHH U




sHeprun CoHIa

TEPMOsIAEPHBIC PEAKIINH CHHTE3a I'eMs U3 BOJOPOA, IIEpeHoc 3Hepruu u3 nentpa ConHia
HapyXy, KOHBEKTHBHas 30Ha. HeWTpUHHBIN TeJIecKon 1 HaOIFOIeHHsI TOTOKA HEHTPUHO OT
Comnxna.

20.

OCHOBHEBIE
XapaKTEPUCTHKH 3BE3]T

§ 22-23

3pé
OcHOBHBIE XapaKTEPHUCTHKH 3BE3]1

OnpepesieHre OCHOBHBIX XapaKTEePUCTHK 3BE3/1: MACChl, CBeTUMOCTH,
TeMIlepaTypbl U XMMHYeCKOro cocraBa. ClieKkTpasibHas KJIaccupuKkanusa 3Bé3 u eé
¢du3nveckue ocHOBBI. /luarpaMMa «CeKTpaJabHbIN KJI1AaCC» — CBETUMOCTD 3BE3 /[,
CBA3b MEX/Y MacCoil U CBETUMOCTDLIO 3B€3/. BHyTpeHHee cTpoeHMe 3BE3],

Crpoenue 3Be3/1bI TNTaBHOM MOCIIEA0BAaTENbHOCTH. CTpOeHHE 3BE3]] KPACHBIX TUTAHTOB U
CBEPXTUTAHTOB.

21.

Benble kapnukwy,
HEUTPOHHbIE

3BE3/1b1, YEPHBIE JBIPBL.
JIBOlHbIE,KpaTHBIEC U
MepeMEHHbIE 3BE3 /bl

§ 24-25

Besible Kap/IMKU, HEUTPOHHbIE 3BE3/bl, My/IbCapbl U YEPHbIE ABIPHI

Crpoenue 3BE371 OETbIX KapJIMKOB U TIpeJell Ha UX Maccy — npenen Yanapacekapa.
ITynbcapsl u HEUTPOHHBIE 3BE31bL. IIprpona 4EPHBIX ABIp HUX [apaMETPHI.

JBoiiHble, KpaTHbIE U NepeMeHHbIEe 3BE3/ bl

HaOnromeHus: IBOMHBIX M KPaTHBIX 3BE3/]. 3aTMEHHO-TIEpEeMEHHBIC 3BE3 b, OnpeieieHne Macc
IBOWHBIX 3BE31. [lynpcupyromire nepeMeHHbIC 3BE3IBI, KpUBBIC I3MEHEHUS Oecka redeny.
3aBHCHMOCTB MEXTy CBETUMOCTBIO U TIEPHOJIOM Myibcarnuii y nedenn. Ledhenapr — masku
BO BceneHHoM, 10 KOTOPBIM ONPEAETSIOT PACCTOSIHUSL 10 JANEKUX CKOIUIEHUH U FalaKTHK.

22,

Hogeble u cBepxHOBBIE
3BE31IBI

§ 26

HoBble 1 cBepXHOBbIE 3BE3 bl

XapaKTepUCTUKHU BCIBIIIEK HOBBIX 3BE3]]. CBsI3b HOBBIX 3BE3] C TECHBIMU JIBOMHBIMU
CHCTeMaMH, CO/IEPXKaIMMU 3Be3/y Oelblii kapiuk. [lepeTexanne BemecTBa U SepHbIA B3PHIB
Ha MOBEPXHOCTH Oesoro kapiuka. Kax B3pbIBaroTCA CBEpXHOBBIE 3BE3/BI. XapaKTEPUCTUKH
BCITBIIIIEK CBEPXHOBBIX 3BE37. ['paBUTAIIMOHHBIM KOJUTanc 0enoro Kapiukac Maccoi
UYanpacekapa B COCTaBe TECHOM JBOMHOM 3B€3/1bl — BCIIBILIKA CBEPXHOBOM IIEPBOIO THUIIA.
B3pbIB MaccuBHOM 3B€3/1bl B KOHIIE CBOEH 3BOJIIOIIMM — B3PbIB CBEPXHOBOM BTOPOIO THIIA.
Habnromenne ocTaTKOB B3PBIBOB CBEPXHOBBIX 3BE3.

23.

DBOIIOIHS 3BE3]

§ 27

JBoJIIOLMA 3BE3/: POXKAEHHE, )KU3Hb M1 CMEePThb 3BE3 ],

Pacuér MPOAOJIKUTCIIBHOCTH JKU3HU 3Bé3)1 pa3H0171 Macchl Ha TJIaBHOM IIOCJIC A0BATCIIBHOCTH.
Hepexon B KpAaCHbIC TUI'AHTBI U CBEPXTUIAHTHI IMMOCJIC UCHEPIIaHU BOAOPOIa. CrokoiHas
3BOJIFOIMA MaJIOMAaCCHUBHBIX 3Bé3)1, u I‘paBI/ITaL{I/IOHHHﬁ KOJIJIAIIC 1 B3PbIB C 06paBOBaHI/I€M
HeﬁTpOHHOﬁ 3BC31bI UJIU ‘IépHOﬁ ABIPbI MaCCHUBHOM 3BC3bI. OnpeﬂeneHHe BO3paCTa3Bé3,HHI)IX
CKOIUIEHUH U OTACIIbHBIX 3Bé3ﬂ 1 MPOBEPKa TCOPUU 3BOJTIONNHU 3Bé3)1.

AHAJIM3UPOBATH AUarpaMmbl

«CHIEKTP—CBETUMOCTH» U «Macca—
CBCTUMOCTB»,

HaxXOJMTh Ha HeOe 3BE3/IbI:
anbde1 Manoit Menseauisl,
anber JIupsl,
b Jleodens,
anbdsl Opra,
anbde1 OproHa,
anbder br3Henos,
anb¢b Bozunuero,
anbder Maoro Ilca,
anbdbr bombioro
Ilca,
anbder Tenbia

Paznen 5. Miieunnbiii myTh (3 9)

24.

I"a3 u mets B [NamakTuke

§ 28

I'az u nbLab B NanakTuke
Kaxk o0pasyroTcst OTpakaTeIIbHBIC
cBeTATCATNGY3HBIE TYMAHHOCTH

TYMaHHOCTH. [Touemy

OOBSICHATH IPUYNHBI PA3TTHIUS

BUIUMOI'O U HCTHHHOI'O




Kak kKoHIeHTpHpYIOTCS ra30BEIe U MBUICBBIE TYMAHHOCTH B ["anmakTuke.

pacripeenenus 3BE31], MEK3BE3THOTO
BEIIECTBA UTaJaKTUK Ha HeOe;

25. | PaccesHHBIE U IIapOBEIC § 29 PaccesaHHbI€e ¥ IapOBbIe 3BE€3HbIE CKOIJIEHUA HaxOJUTb PACCTOSHUSA MEXAY
3BE3THBIC Habnromaembre cBOHCTBa paccessHHBIX 3BE3NHBIX cKoruteHH. Habmomaembre cBoiicTBa 3BE3mamMu B okpecTHOCTH CoIHIIA,
CKOIUICHHUS LIapOBBIX 3BE3IHBIX CKOIUIEHUN. Pacnpenenenre u xapakrep ABUKEHUS CKOIUICHUH B ux yucio B ['anakTuke, e€épasmepsl;

lNanaktuke. Pacnpenenenue 3BE31,CKOMIIEHUMN, I'a3a U NIbUIK B ['anakTuke. - - OLIEHMBATh MacCy U pasMep
4EPHOU JBIPHI 110 ABUKEHUIO

26. | CeepxmaccuBHas uépHas | § 30 CeepxMmaccuBHas Y€pHas JbIpa B ieHTpe [anakTuku u kocmudeckue nyun. MHdppakpacHsie OTJICIBHBIX 3BE3]T
JIbIpa B HAOJIOICHUS IBUKCHUS 3BE3]] B IIEHTpE [alakTUKU MOOHApYKEHUE B LEHTpe
nentpe Miteunoro Ilytu INamaktuxu. CBepXMacCUBHOM 4epHOH IbIphl. PacuéT mapameTpoB cBepXMacCUBHON 4EpHOIL

Pasnen 6. Nanakruku (3 1)
27. | Knaccudpuxanus § 31 lFanakTukKu OOBSCHATH MPUYMHBI PA3INIUS
TaJIaKTHK Kak kmaccuduipoBainy ralakTUKH 1Mo GpopMe U KaMepTOHHas auarpamma Xab6ma. CBoiicTBa | BUAMMOTO U HCTUHHOTO
CIIUPATIBHBIX, JUIMIITUYECKUX U HEMIPABWIBHBIX ralakTUK. KpacHoe cMeleHne B ciekTpax pacnpenenenus 3831, MEK3BEZTHOTO
TaJIaKTHK U OINPENEJICHUE PACCTOSHUSA A0 HUX. BEIICCTBA HTAJIAKTUK Ha HeOe
3akoH Xa661a
Bpaiienue ranaktuk v TEMHas MaTepus B HUX.
28. | AKTHBHBIC raJIAKTHKHU U §32 AKTHBHBIE raJIAKTUKU U KBa3aphl
KBa3apbl HpI/Ipona AKTUBHOCTHU T'aJIaKTUK, paJdOoraJaKTUKU U BSaHMOﬂeﬁCTByIOIHHe TaJIaKTHUKH.

HeoO6rIyHbIe CBOMCTBA KBA3apOB, UX CBA3b C SIPAMU TATAKTHK U aKTUBHOCTBIO YEPHBIX ABIP B
HUX.

29. | CkormuieHus rajakTHK §33 CKOIlV/IEHHUA raJIaKTHK
Habnromaemble CBOHCTBA CKOIUICHHH TATaKTUK, PEHTTEHOBCKOE H3ITyUCHUE, TEMIIepaTypa u
Macca MeXTaJlaKTHIECKOTO ra3a, HE0OXOIUMOCTh CYIIECTBOBaHU TEMHON MaTepHUU B
CKOIUIEHHAX TajakTuK. OueHKa Macchl TEMHOM MaTe€pUU B CKOIUIEHUSIX. SlUeucTast CTpyKTypa
pacrpezeeHus TaTaKTUKA CKOTUIEHUH TaJlaKTHK.

Pasznen 7. Ctpoenue u 3Boamonus Beeaennoii (2 1)
30. Koneunocrts u § 34,35 | KoHeuHOCTh M 0€CKOHEYHOCTh BeesleHHOH — mapagoKehl KJIacCHYeCKoi KOCMOJIOTHH. WCTIONIB30BaTh 3HAHUS TI0 (hH3HKE

OECKOHEYHOCTh
Bcenennoii.
Pacmmpstromasics
Bcenennas

3aKOH BCEMHUPHOTO TATOTCHHS U TPEICTABICHUS 0 KOHEYHOCTH U OeCKOHEYHOCTH BeeneHHOH.
DoToMeTpUIECKUH TTApaJJOKC HIPOTUBOPEUHNS MEXKIY KIACCHUECKUMU TIPEICTABICHUSIMH O
ctpoeHnu Beenennoit n HabmroneHusiMu. HeoOX0TMMOCTS IpUBIICUEHUS 00IIEH TeOpHH
OTHOCHUTEIILHOCTH ISl TOCTpOeHUs MoJienn BeeneHHoi. CBSI3b MEXIYy TEOMETPUIECKUX
CBOMCTB NpoCTpaHCTBa BceneHHo ¢ pacnpeeieHneM U IBUPKEHUEM MaTepuu B HEH.
Pacuupsiromasica BecesienHas

CBs13b cpeiHel TUIOTHOCTU MaTepUU C 3aKOHOM PaCIIUPEHHs] U TeOMETPUUECKUMU
cBoiictBamu Beenennoii. EBkinoBa u HeeBKiM0Ba reometpusi Beenennoil. Onpenenenue
paauyca u BozpacTta BeceneHHOI.

Y aCTPOHOMHUH JIJIsl OTIMCAHUS U
0OBSICHEHHS COBPEMEHHOM HAyYHOH
KapTHHBI MUpa




31. | Mogens «ropsueit § 36 Monens «ropsueii BeeneHHOW» 1 peTUKTOBOE H3TyYCHHS
Bcenennoit» n O06pa3oBaHne XUMIYECKUX 3JIEMEHTOB BO Beenennoit. O0nnme reims Bo BeeneHHoi n
PEIMKTOBOE U3TyICHUE HEOOXOIMMOCTH 00pa30BaHMUS €T0 HA paHHUX 3Tanax?Boironmu BeenenHoit. Heobxoanmocts
HE TOJIFKO BBICOKOI IIOTHOCTH BEIIECTBA, HO M €0 BEICOKOM TEMIIepaTyphl Ha paHHHUX dTanax
sposonuy BeeneHHoU. PenyukToBoe u3nydeHre — U3JIydeHUue, KOTOPOe OCTanoch BO
BceneHHON OT ropsiuero U CBEpXIUIOTHOTO COCTOSIHUSA MAaTE€PUU Ha PaHHUX ATanax XKU3HU
Bcenennoii. Habmoaemble cBoicTBa pelUKTOBOTO U3nydeHus. [louemy HE0OX0UMO
IpUBJIeUeHHE O0IIel TEOPUU OTHOCUTEIBHOCTH AT MOCTPOEHUs Mojienu BeenenHoil.
Pa3znen 8. CoBpeMeHHbIe TP0GieMbl acTpoHOMEH (3 1)
32. | YckopenHoe pacimupenue | § 37 YckopeHHoe pacimimpernue BeeleHHoil 1 TEMHAs1 YHepPrus - HCMOJIb30BaTh 3HAHMS,
Bcenennoii u TémHas Habnromenust cBepXHOBBIX 3BE31 | THIA B AaNEKUX TalaKTUKaX U OTKPBITHEYCKOPECHHOTO HOJIy4eHHbIe N0 GU3UKE U
SHEepPrus pacmmpenust Beenennoit. OTKpBITHE CHIIBI BCEMHPHOTO OTTalKUBaHU. TEMHas sHEpTUsL aCTPOHOMHH, JUIsS ONUCAHUS U
yBenmmuHuBaeT Maccy BeenenHol o mepe e€ pacmmperus. [Ipupoma cumsr BeemupHOTro 0OBSCHEHHS COBPEMEHHOI Hay4HO
OTTAJIKUBAHUS. KapTHHBI MHPA;
- 00OCHOBBIBATh CBOIO TOUKY3PEHHUS
33. | O6HapyeHHe MIaHeT § 38,39 | OGHapy:KeHMe IIaHET BO3JIe JPYTUX 3BE3 ], 0 BO3MOYHOCTH CYILIECTBOBAHHS
BO3JIE Habnromenus 3a nBmkeHHEM 3BE3M U OIIPEeIICHISI MACC HEBUANMBIX CITyTHHKOB 3BE3], BHE3EMEEIX
Ipyrux 38€31 . Ilonck BO3MYILIAIOLINX UX NPSMOJIMHEWHOE BIKeHNe. MeToaplo0HapyxeHHs ak3oruianeT. OleHka MBHJTH3ALMI M X KOHTAKTOB CHAMI
JKU3HH U pa3yMa BO YCIIOBHH Ha IMOBEPXHOCTAXIK30IUIaHeT. [lonck sk30mmaHeT ¢ KOM(OPTHBIMH YCIOBUSIMH
Bceenennoit JUISL KU3HUHA HUX
IlovickM )kU3HU U pa3ymMa Bo BcesieHHOI
Pa3Butue npencraBiaeHuil 0 BOSHUKHOBEHUU U CYLIECTBOBAHUY JKU3HU BO BeeneHHOM.
CoBpeMeHHBIEC OIICHKH KOJIMYECTBA BRICOKOPA3BUTHIX IUBIUTH3aImid B ["amakrtuke. [TonpITku
00HapyKeHUSI ¥ TIOCBUIKH CUTHAJIOB BHE3EMHBIM [TUBITH3AIMSM.
34. | HUtoroBas KOHTPOJIEHAS

pabora




