MUAHUCTEPCTBO MPOCBEIEHUSI POCCUMCKOM ®EJEPALIAN

HNocosnberso Poceniickoii ®epepaunn B Pecnybinke Kopes

Obmeobpazosarensnas mxo.a npu Hocouserre Pocenn B Pecny6uinie Kopest

PACCMOTPEHO

[Temaroruyeckum

COBETOM g -

[Iporokon Ne 1 x 2 .B.Cepoga
ot «30» aBrycra 2023 r. Pacriopsirenue Ne 2

ot «30» aBrycra 2023 1.

PABOYASI IPOTPAMMA
(ID 3358732)

yuedHoro npeavera «Acrponomus. BazoBblii ypoBeHnn»

11t obyuarormmxcest 10-11 kiaccos

r. Ceyn 2023



IMosicHuTEILHAS 3aIIUCKA

— @enepa’abHOro rocy1apcTBEHHOI0 CTaHAapPTa CPEIHEro 001Iero 00pa3oBaHus»,yTBEPKIACHHOTO
npukazoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne 413 (c
A3MEHEHUAME U gononHeHnsMu ot 29.12.2014 Ne 1645, or 31.12.2015 Nel578, ot 29.06.2017 Ne 613,
ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712);

- ABTOpCKO# TporpamMmsl 1o yaebuomy npenmery B.M. Hapyruna «ActpoHomus. MeToaudeckoe
nocobue 10-11 kmaccel. ba3oBwii ypoBeHb: yued mocobue st yduTese oOIeo0pa3oBaTeIbHBIX
opranusanuii. — M.: IIpocBemienue, 2017. — 32 ¢. — (Cepsnr 1-11).

- "Actponomus" 10-11 kmaccer: yueb. mas o0meo6pa3oBaT. opraHu3anuii: 0a30BbIi ypOBeHb. /
B.M. Hapyrusn. — M.: [Ipocsemienue, 2018. — 144 c.: ui. — (Chepst 1-11).

Heau u 3agauym oOyuenus ActpoHomuu B 11 Kiacce COOTBETCTBYIOT IEISIM M 3a1adam
oOydeHuss TO TMpeaMeTy, OmpeeNseMbIMi (enepalbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM OCHOBHOTO 00IIero o0pa3oBaHMsI M MPUMEPHBIMH IMPOrpaMMaMH, a TaKke IENlIM U
3aJauaM, yKa3aHHBIM B aBTOPCKOM IporpaMMe, W HE MPOTHBOpedaT LENsIM U 3a/a4aM pealn3aluu
OCHOBHOM 00pa30BaTEIHLHON TPOrpaMMe OCHOBHOTO 00IIIero 00pa3oBaHuUs.

CornacHo kaneHpapHomy yuyeOHoMmy rpaduky Ha 2023/2024 yuebusiit ron B 11 kmacce 34
y4eOHBIX Hellellb. B COOTBETCTBHM ¢ YYEOHBIM IUTAHOM Cpe/iHero obiiero oopasoBanust Ha 2023/2024
y4eOHBII ol Ha U3yyeHue y4eOHoro npeamera « ACTpoHOMHUsD oTBOAUTCS | yac B Hegento. [loaTtomy
pabouas mporpamMma 1o y4eOHoMy npeameTry «AcTpoHomus» Ha ansg 11 kmacca paccuntana Ha 34
y4eOHBIX Yaca. ABTOpPCKas MporpaMMa paccurMTaHa Ha 35 yacoB. ABTOpPCKas MporpamMma peains3yercs

B IIOJJTHOM 00BbEME 3a CUeT PE3CPBHBIX YACOB.

IInanupyemble pe3yJbTaThl OCBOEHUS YUeOHOT0 MpeaMeTa

JIn4HOCTHBIE pE3yJIbTATHI:
- YMEHHUE YIPaBJIATh CBOEH MO3HABATEIbHOMN 1€ TENbHOCTBIO;
- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MIPOTSKEHUH
BCEH JKU3HU; CO3HATEIFHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAaHHIO KaK YCIOBHUIO YCIEIIHOM
npodeccHOHATBLHON U 00IIECTBEHHOM eATEIbHOCTH;
- YMEHUE COTPYAHUYATH CO CBEPCTHUKaAMM, JIACTbMU MJIAAIICTO BO3pacTa, B3pPOCIBIMU B
o0pa3oBaTenbHON, Y4eOHO-HCCIIeI0BATEIbCKON, TPOEKTHOW M JPYTUX BUAAX JESITEIbHOCTH;
- C(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHM; OCO3HaHHE 3HAYMMOCTH HAyKH, BIAJEHUS JOCTOBEpHOM HH(popManueid o MepeaoBhIX
AOCTHXXCHUAX W OTKPBITUAX MHpOBOﬁ A OTEeUECTBEHHOM HayKH; 3aUHTCPECOBAHHOCTL B HAYYHBIX
3HaHUAX 00 YCTpoicTBE MHpa 1 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY;

- YYBCTBO TOPJIOCTH 32 POCCHHICKYIO (GDU3NIECKYIO HAYKY, TYMaHH3M;

- IOJIOKUTEITLHOE OTHOIIEHHUE K TPYAY, EJIeyCTPEMIICHHOCTD;

- 9KOJIOTMYECKasl KyJbTypa, OEepekHOEe OTHOILEHHE K POJHOM 3emile, IPUPOJHBIM OOrarcTBaM
Poccun u Mupa, MoHMMaHHE OTBETCTBEHHOCTH 3a COCTOSHME IPHUPOJHBIX PECYPCOBHU pPa3zyMHOE
IIPUPOJOUCTIOIB30BAHUE.

MertanpenmeTHble pe3ysbTaThl:

Perynarusueie YV /I:

OO0yuaromuiicsi CMOXKET:



- CaMOCTOATEIILHO OMPEENATh NI, CTAaBUTh U (POPMYITMPOBATh COOCTBEHHBIC 3a/1aU B
00pa3oBaTeNbHON ACATEIHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;
- OIICHUBATh PECYPCHI, B TOM YHCIIE BPEMs U JAPyrue HeMaTepHallbHbIE PECYPChI,HEOOXOANMBIS s
JTOCTHKEHHS TIOCTABIICHHON paHee Lelu;
- COTIOCTABJISITh UMEIONINECS BO3MOXXHOCTH M HEOOXOIMMBIC NJIsi TOCTHXKEHUS IICIUPECYPCHI;
- ONIPEACIIATh HECKOJBKO My TEH TOCTHYKSHHS TIOCTABJICHHOM 11EJIH;
-3a/1aBaTh MapaMeTPbl U KPUTEPUH, MO KOTOPHIM MOKHO OMPEJEIUTh, YTO LEIbJOCTUTHYTA;
- COIOCTABJIATH IMOJYUYCHHBIN PE3yIbTaT ACITSIBHOCTH C TIOCTABJICHHON 3apaHee 1eNbIo;
- OLICHUBATD MOCJEACTBUSL  JIOCTHMIKEHHUSI  TOCTaBJIGHHOM  LETM B JCSTEIIbHOCTH,
COOCTBEHHOM JKHU3HH M )KM3HU OKPY’KAIOIIHNX JTFOJICH.
ITo3naBarenwubie YV /:
OO0yuJaromuiicsi CMOXKET:
- KPUTUYECKH OIICHUBATHh U MHTEPIIPETUPOBATH MH(POPMAIIHIO C PA3HBIX MO3UIIUH;
- pacrno3HaBaTh U PUKCHPOBATH IPOTHBOPEUHS B MHPOPMAITMOHHBIX HCTOYHUKAX;
- WCIIOJIb30BaTh PA3JIMYHbIE MOJCIIBHO-CXEMATHYECKUE CPENICTBA I MPECTaBICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX TIPOTHBOPEUHIA,
- OCYIIECTBIISATH Pa3BEPHYTHII HH(GOPMAIIMOHHBIHN MTOUCK U CTABUTH HE €r0 OCHOBE HOBbIe(yueOHbIEC U
[103HABaTENbHbIE) 3a/1a4U;
- HCKaTh M HAXOJUTh 000OIICHHBIC CITOCOOBI pEIICHUS 3a/1a4H;
- MIPUBOJIUTH KPUTHYECKUE apPTYMEHTHI, KaK B OTHOIIIEHUU COOCTBEHHOTO CYXKJICHHS, TAKH B
OTHOIICHUU JCHCTBUM U CY>KICHHUM JIPYroro 4eloBeKa;
- aHAIM3UPOBATH U MIPEOOPaA30BHIBATH MTPOOJIEMHO-TIPOTUBOPEUYUBBIC CUTYAIUH;
- BBIXOJWTHh 3a pPaMKH Y4eOHOro MpeaMeTa M OCYIIECTBIATH IEJICHANPABICHHbBINH IOUCK
BO3MO>KHOCTH IIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBHUS;
- BBICTpAauWBaTh WHIUBUAYAIbHYIO OOPa30BATEIbHYIO TPAGKTOPHUIO, YUYUTHIBAS OTPAHUYCHHS CO
CTOPOHBI JIPYTUX YYaCTHUKOB M PECYPCHBIC OTHOIICHUS,
- MEHSATh U YAEPKHUBATh pPa3HbIe MO3UILIMU B MO3HABATENBHON AEATEIbHOCTU (OBIThYUYEHUKOM U
yuutenem; (GopMmyiarpoBaTh 00pa30BaTeIbHBIA 3allpOC U BBIMOJHATH KOHCYIbTaTHUBHBIC (YHKIIUU
CaMOCTOATENIbHO; CTaBUTH MpoOjeMy M paboTaTh HAJ €€ pEIICHHEM; YMIpPaBJISITh COBMECTHOU
MO3HABATENBHOMN 1€ATEIHHOCTHIO U TIOJUUHSTHCS).
KommyHukatusHble YV /I:
OOyyaronuiicss CMOXKeT:
- OCYIIECTBJISITh JIETIOBYI0O KOMMYHHKAIIUIO, KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpU 00pa30BaTeIbHON OpraHMU3aIlNK, TaK U 3a €€ MpejeliaMu); - IPU OCYIIECTBICHUH TPYIIOBON
paboTHI OBITH KaK PyKOBOAMUTENIEM, TaK U YJICHOM MPOEKTHON KOMAaH/IbI B Pa3HBIX POJIAX (T€HEPATOPOM
UJeH, KpUTUKOM, UCTIOJIHUTENEM, IPE3CHTYIOLUM U T.1.);
- Pa3BEpHYTO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJb30BaHUE aJEKBATHBIX
(YCTHBIX M IMCbMEHHBIX) SI3bIKOBBIX CPECTB;
- pacno3HaBaTh KOHQJIMKTHBIE CUTYAIMH U MPEOTBPAIIATh KOHMIUKTHI 10 UX aKTUBHOU (ha3bl;
- COTJIaCOBBIBATh TO3WIIMM YJICHOB KOMAaHIBI B Ipolecce pabdoThl Hax oOIMM
MPOYKTOM/pEIICHUEM;

- MPEACTABIIATH MyOJUIHO PE3yIbTaThl MHAUBUIYTHPHOM U TPYIITIOBOM ACSITEIHHOCTH, KaK TIEPEeT
3HAKOMOM, TaK U Mepe]l HE3HAKOMOW ay IUTOPUEN;
- nmoAOWpaTh MAapTHEPOB JJIsT  JCJIOBOM  KOMMYHHKAIIMH, HCXONd U3  COOOpaKeHUM
Ppe3yJIbTAaTUBHOCTH B3aUMOJEHCTBUSA, a HE IMYHBIX CUMITATHIA;
- BOCTIPUHUMATh KPUTHUECKHE 3aMeYaHus KaK pecypc COOCTBEHHOTO pa3BUTHS,
- TOYHO ¥ €MKO (DOpMyIHpOBaTh KaK KPUTHUECKHUE, TaK M OJOOpPHUTENbHBIC 3aMEUYaHUs B ajpec
APYTUX JIOJel B paMKax JENOBOM W 00pa30BaTENbHON KOMMYHHKAIMH, U30€Tas MPH 3TOM JIMYHOCTHBIX
OIIEHOYHBIX CYXIEHHUM.

[IpenmeTHbIE pE3yNbTATHI:
Brimyckank Ha 6a30BOM ypOBHE HAYYUTCS] TOHUMATh:
CMBICJT TIOHATHM: N€OLUEHTPUYECKass U TEeJIMOLECHTPUYECKAas CUCTEMA, BUAMMAs 3BE3/IHAsl BEIMYMHA,
CO3BE3/IME, TPOTUBOCTOSHUS U COCIMHEHUS TUIAaHET, KOMETA, aCTEPOU/I, METEOP, METEOPUT, METEOPOUT,
MJIaHeTa, CIyTHUK, 3Be3/1a, CollHeuHas cuctema, [ anaktuka, BecenenHnas, BCeMHUpHOE U MMOSICHOE BpeMs,
BHECOJTHEYHAS TUTaHeTa (PK30TUIAHETa), CIIEKTpaIbHas KiacCu(UKAIUS 3BE3/, MapajlIake, peTUKTOBOE



n3iy4yeHue, bonbioi B3peis, yepHas abipa;

CMBICT (U3UYECKUX BEJIMYMH: MMApCEK, CBETOBOM T'0Jl, ACTPOHOMHMYECKAs €MHUIIA, 3BE3/JHAs BEINYMHA,

cMbIch (pusudeckoro 3akona Xab0ma;

OCHOBHBIE 3Talbl OCBOCHHUS KOCMHYECKOTO MPOCTPAHCTBA; TMIIOTE3bI

npoucxoxaeHus CoTHEUHON CUCTEMBI;

OCHOBHBIE XapakTepucTuku u crpoenue CoiHIa, COJIHEUHOH armocdepsl; pa3Mepsl ['amakTukw,
noJIoXKeHue U nepuoa odpamenus CollHIIa OTHOCUTEIBHO HEHTpa ["anakTHKu; yMeTh:

MPUBOJAUTh NPUMEPHL: POJM ACTPOHOMUM B PAa3BUTHM LMBWIM3ALWU, HCIOJIB30BAHUS METOJ0B
HCCIEAOBAHUN B AaCTPOHOMMHM, PA3JIMYHBIX [JUANa30HOB AJIEKTPOMATHUTHBIX W3JIy4CHUM UL
nosiydeHuss uHdopmanuu 06 odbekTax BceneHHOHM, MoydeHUs: acCTPOHOMUYECKOW HH(OpMAaIu ¢
IIOMOIIBI0 KOCMUYECKHX aIIlapaToB U CIIEKTPAJIBHOIO aHAJIW3a, BIUSHUSA COJIHEUHOM aKTUBHOCTU Ha
3emiio;
ONMCHIBaTh M OOBACHATBH: PA3NIMUMSA KaJeHIApeH, YCIOBHsI HACTYIUIEHUS COJIHEYHBIX HJIyHHBIX
3aTMeHui, (a3pl JIyHBI, CyTOYHBIC IBUKEHHUS CBETWJ, NPUYMHBI BO3HUKHOBEHHS NMPWJIUBOB U
OTJIMBOB; NPHUHIMUN JCHCTBUS ONTHUYECKOTO TEJIECKONa, B3aMMOCBS3b (U3UKO- XUMUUYECKUX
XapaKTePUCTHK 3BE3Jl C HCIOIb30BAaHUEM JIMArPAMMBl «IBET-CBETUMOCTBY,(PU3NYECKHE MPUUUHBI,
ONpEIEIAIONINE PAaBHOBECHE 3BE€3Jl, HCTOYHMK OJHEPIrUM 3BE€3] U IIPOUCXOKICHHE XHMHUYECKHX
JJIEMEHTOB, KpacHOe cMelleHue ¢ nomomsio dddekra Jlomiepa; xapakTepu3oBarb 0COOEHHOCTU
METOJIOB TIO3HAHMsSI aCTPOHOMHUH, OCHOBHBIE 3JIEMEHThI M CBOMCTBa IaHET COJHEYHON CHUCTEMBI,
METO/IbI OTIPEICTICHUS PACCTOSHUIN U IMHEHHBIX pa3MEPOB HEOECHBIX TEJI, BO3MOYKHBIE ITyTH SBOJIIOLIUU
3BE€3] pa3JIMYHON MaCCHhI;
HaXOAUTh Ha HeOe OCHOBHBIE co3Be3us CeBepHOro noiymapus, B Tom yncie: bonpmasMensenuna,
Manass Mensenuna, Bonomnac, Jlebenp, Kaccuomnes, OpuoH; cambie SpKue 3BE37bl, B TOM YHCIIE:
[lonspuas 3Be31a, Apkryp, Bera, Kanemnna, Cupuyc, berenbreiise;
HCII0JIb30BaTh KOMIIBIOTEPHBIE MIPHIIOKEHUS 7S onpezeneHus nonoxkenns ConHua,JIyHsl u 3Be3 Ha
M00YI0 1aTy ¥ BpeMs CyTOK JUIsl JaHHOTO HACEJIIEHHOTO MYHKTA;
UCTIOJIB30BaTh MPUOOPETEHHBIE 3HAHUSA M YMEHHS B MPAKTHUECKOW IESATEIHHOCTH MIIOBCEIHEBHOU
KU3ZHU JJIA:

ITIOHUMAaHHUs B3aMMOCBSI3U aCTPOHOMHUH C JAPYTMMH HAayKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS IO
aCTPOHOMUHU, OTJEIIEHUE €€ OT JDKCHAYK;
olleHMBaHMsI HHGOpMaluu, coaepxaiieiics B coodmenuax CMU, UnTepHere, HayuHO- MOMYJISPHBIX
CTaThsAX.

[Inanupyemble pe3ynbTaThl OCBOEHMSI Kypca acTpoHomuH B 11 kitacce



[TomyunTts mpeacTaBiIeHus O CTPYKType U MaciTabax BceneHHON u MecTe yenoBeka B
Hell. Y3HaTh 0 cpelcTBaxX, KOTOPbIE MCIOJIB3YIOT aCTPOHOMBI, YTOOBI 3aIIIHYTh B CaMble yAaJI€HHbIE
yrosiku BceneHHol U He TOJIbKO YBUIETh HEOECHBIE T€la B HEAOCTYIIHBIX C 3€MJIM Juana3zoHax JJIUH
BOJIH 3JIEKTPOMArHUTHOIO HW3JIy4EHHUs, HO M y3HaTb O HOBBIX KaHaJIaX OJy4YeHHMs HUHPOpPMALUHU O
HEOECHBIX TeJIax ¢ HOMOIIBI0 HEUTPHUHHBIX M IPABUTAIIMOHHO- BOJTHOBBIX TEJIECKOIIOB.

VY3HaTh 0 HaOIIOJJAEMOM CIIOKHOM JBMKEHUU TutaHeT, JIynsl u CoJjHIA, WX MHTEPIIPETALUH.
Kakyro ponp urpanu HaOmropenus 3armeHuid Jlynsl u ConHia B KM3HM OOIECTBAa M MCTOPHUS UX
HAy4YHOTO 0O0BbsicHeHUs. Kak Ha OCHOBE aCTPOHOMHYECKHUX SIBICHUN JIIOJM HAYUMIUCh U3MEPSTh BPeMs
U BECTH KaJICHJ1apb.

V3Harp, Kak Onarojapss pa3sBUTUIO AaCTPOHOMMM JIIOJM NEPELUIM OT IPEeACTaBICHUS
TEOLEHTPUYECKON CUCTEMBI MUPA K PEBOJIIOLIMOHHBIM NPEACTABICHUAM I'eJINOLEHTPUYECKON CUCTEMBbI
mupa. Kak Ha ocHOBe noceiHe ObLIH OTKPBITHI 3aKOHBI, YIPABJISIOIIUE IBUKCHUEMIUIAHET, U MTO3/IHEE,
3aKOH BCEMUPHOI'O TATOTEHUS.

Ha npumepe ucnons3oBaHHs 3aKOHAa BCEMUPHOIO TATOTEHUS IIOJNYyYMThb IPEACTABICHUSA O
KOCMHUYECKHX CKOPOCTSX, Ha OCHOBE KOTOPBIX PAaCCUMTHIBAIOTCS TPACKTOPHUH IOJIETOB KOCMHYECKHX
anmnapaToB K IUIaHETaM. Y3HaTb, KaK MPOSIBISIET c€0sl BCEMUPHOE TATOTEHUE Ha SIBJICHUSX B CUCTEME
3emisi—IJlyHa, 1 3BOJIOLMIO 3TON CUCTEMBI B Oy TyILIIEM.

VY3HaTh 0 COBPEMEHHOM MPEJCTaBICHUH, O CTpOCHUH COJTHEYHOU CUCTEMBI, O CTPOSCHUN 3eMITU
KaK IUIaHEeTbl M IMpHUpOJe NapHUKOBOro 3¢ddexra, o cBOWCTBAX IUIAHET 3€MHOM IpyNIbl U IIJIaHET-
TUTaHTOB U 00 HCCIIEIOBAaHUSAX acTEpOMIOB, KOMET, METEOPUTOB M HOBOI'O Kjacca HEOECHBIX Tel
KApJIMKOBBIX IIAHET.

[TonyuynTh mpeacTaBIeHHE O METOJaxX acTpO(PU3MUECKUX HCCIENIOBAaHHMNA W 3aKOHAaX (PU3UKH,
KOTOPbIE UCHOJBb3YIOTCA AJISl U3yUeHUs (PU3NYECKU CBOWCTB HEOECHBIX TEIl.

V3uare npupoy ColHIa U €ro akTUBHOCTH, KaK COJIHEYHAasi aKTUBHOCTH BIIUSET HA KIUMaT U
ouocdepy 3eMin, Kak Ha OCHOBE 3aKOHOB (PM3MKHU MOKHO paccCuuTaTh BHyTpeHHee cTpoeHune ConHla u
Kak HaOJIt0/IeHus 3a IOTOKaMu HeUTpruHO oT CoJiHI[a NOMOIJIM 3aryisiHYTh B LeHTp CoJyiHIa U y3HATh O
TEPMOSAIEPHOM UCTOYHHUKE SJHEPTHUHU.

VY3HaTh, KaK OMpenessiOT OCHOBHBIE XapaKTEPUCTUKHU 3BE3/ U UX B3aUMOCBSI3b MEXAY COOOH, O
BHYTPEHHEM CTPOEHHUM 3BE3J U HCTOUYHUKAX HX JHEPrHH; O HEOOBIYHOCTH CBOMCTB 3BE3/ OebIX
KapJIMKOB, HEUTPOHHBIX 3BE3/1 M YEPHBIX JABIP. ¥Y3HATH, KaK POKIAIOTCS, )KUBYT U YMUPAIOT 3BE3/BI.

VY3HaTh, Kak MO HAONIOJCHMUSM MyJIbCUPYIOUIMX 3BE3A Lepenu] onpeaessTb PacCTOSHUS JI0
APYIUX TalakTHK, KaK aCTPOHOMBI 10 HAOMIOJEHUSIM IBOWHBIX M KPATHBIX 3BE3]] ONPEAENAIOT UX MacChI.

ITomy4yuTs mpencTaBiIeHHUs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3J U y3HATh, KaK B 3BE31aX
00pa3yroTcs TSHKENbIE XUMUYECKUE DJIEMEHTHI.

VY3HaTh, Kak ycTpoeHa Hama ['amaktuka — Moeunsiii IlyTh, Kak pacmpeneineHsl B HEH
paccestHHbIE U IIapOBbIE 3BE3IHBIE CKOIUIEHUS M 00Jlaka MEX3BE3HOrO ra3a u neuid. Kak ¢ momonisio
HaOI0ACHNH B HH(PAKPACHBIX JIy4ax yAaJ0Ch IPOHUKHYTh Yepe3 TONLIYMEX3BE3THOTO ra3a 1 MbLIH B
LEHTp | 'amakTuKy, yBUAETH IBHKEHHE 3BE3/] B HEM BOKPYT CBEpXMACCUBHON YEPHOMU JBIPHI.

ITomy4yuTs mpeacTaBICHUE O PA3JIMYHBIX TUIAX FaJaKTHUK, Y3HATh O IPOSABICHUAX aKTUBHOCTH
raJlakTUK M KBa3apoB, PACIpe/eleHUH TalaKTHK B MPOCTPAHCTBE M (POPMHPOBAHUM CKOIUIEHUH U
SYEUCTOHN CTPYKTYpPBI UX PACIIPEIECICHUS.

VY3HaTh 0 CTPOEHUU U 3BOJIIOINH YHUKaIbHOrO o0bekTa Beenennoit B nenom. Ilpocnenuts 3a
pa3BUTHEM IMIPEJCTaBICHUH O KOHEYHOCTH M OecKOHeYHOCTH BceneHHOH, 0 (yHAaMeHTaIbHBIX
rapajoKcax, CBSI3aHHbBIX C HUMH.

[ToHsATh, Kak U3 HAOII01AEMOT0 KPAaCHOTO CMEIIEHUS B CIIEKTPax AAJNEKUX TaJlaKTUK MPHUIILIH K
BBIBOJIy O HECTAllMOHAPHOCTH, pacliMpeHuu BceneHHOH, W, 4TO B MPOLUIOM OHa ObUIa HE TOJBKO
IUIOTHOM, HO W TOpsAYel M, YTO HAOJI0JJaeMOE PEIMKTOBOE M3IyUYEHHUE IMOATBEPKAAECTITOT BaXKHBIM
BBIBOJ] COBPEMEHHOW KOCMOJIOTHH.

Y3HaTh, KaK OTKPBLIN YCKOPEHHOE pacliupeHue BeeneHHoM U €ro CBA3bI0 ¢ TEMHOU DHEPIUEH U
BCEMHMPHOM CUJIOW OTTAJIKUBAHUS, IPOTUBOCTOSIEN BCEMUPHOU CHJIE TATOTEHHUS.

VY3HaTh 00 OTKPBITHH IK30IIAHET — IUIAHET OKOJIO JPYIHX 3BE31 U COBPEMEHHOM COCTOSIHUU
pO0JIEMBI TOMCKA BHE3EMHBIX [IMBUIIM3ALMNA U CBSI3U C HUMH.

Hayuutbcs nmpoBOIUTh MpOCTEHIINE aCTPOHOMUYECKHE HAOIIOAEHUS, OPUEHTHPOBATHCACPEIN
SAPKUX 3BE3] M CO3BE3IUM, U3MEpATh BBICOTHI 3BE3N M CoiHIA, ONpPENEsTh aCTPOHOMUYECKUMU
METOAAMHU BpeMs, IIUPOTY U AOJITOTY MeCTa HaOmoAeHui, usmepsaTbauaMmerp CoNHLA U U3MEPSTh
COJIHEUHYIO aKTUBHOCTb U €€ 3aBUCUMOCTb OT BPEMEHH.



Conep:xxanue yueoHoro npeamera 11
KJ1ace

(34 yaca, 1 yac B HeJe110)

Crpoenne u Maciradsl BeeneHHoil, U coBpeMeHHbIE HAOMI0CHUS

Kakue tena 3anonHsaor BeeneHHyro. KakoBel MX XapaKTEepHBIE pa3Mepbl U PacCTOSHUSA
Mexay HuMu. Kakue pusnueckue ycnoBus BcTpedyaroTcs B HUX. Beenennas pacmmpsercst.

['me u xak paboTaroT camMble KPYITHBIE ONTUYECKHE TeIeCKONbl. Kak acTpOHOMBI HCCIIEAYIOT
ramma-usiydyenue Beenennoi. UTo yBuaenn rpaBUTalMOHHO-BOJHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
AcTtpomeTtpust

3BE31HOC HEOO M BUIMMOE IBUKCHIE HEOCCHBIX CBETUI

Kakwue 383161 BXOAAT B co3e3aust Opuona u Jlebens. ConHile ABMKETCS MO SKIUMTHKE.
[1naneTs coBepIIAIOT METIC00pPa3HOE ABMKECHHUE.

HebecHble koopauHaThI

Uro Takoe HeOeCHBIH PKBaTop M HeOECHBIH MepuanaH. Kak CTposT 3KBAaTOPHATIBHYIOCHCTEMY
HeOecHbIX KoopauHaT. Kak cTpoaT ropH30HTANBHYIO CUCTEMY HEOECHBIX KOOpIMHAT.

Buaumoe nuwxenue mnanet u CosHia

[Tetneobpa3zHoe NBUKEHUE MIIAHET, MOMATHOE U MPSMOE JIBIXKEHUE TIIaHEeT. DKIUNTHKA,
30/1MaKaiibHble co3Be3aMs. HepaBHOMepHOE nBmxeHre CoHIa 10 SKIUNTHKE.

JIBrxenune JIyHbI 1 3aTMEHHUS

®a3pl JIyHbl M1 CUHOAMYECKHI MECHI], YCJIOBHUS HACTYIUJICHHUS! COJIHEUHOTO W JIYHHOTO
3aTMeHuni. [louemy npoucxondar conHeunsle 3aTMeHMs. Capoc U npecKa3aHusl 3aTMEHUH.

Bpems u kanenaapb.
3BE3/IHOE U COTHEYHOE BpeMsl, 3BE3HBIN U TPOIMUECKUI TO/.
YCTpolcTBO  JyYHHOIO M COJHEYHOrO  KaleHjaaps, MpoOieMbl  HX
cornacoBaHus fOnNMaHCcKuil 1 TPUTOPUAHCKUI KaJeHJapH.
Hebecnas mexannka

['ennoneHTprUecKas cucTeMa MUpa

[TpencraBnenus o crpoeHnn CONIHEYHON CUCTEMBI B aHTUYHBIE BPEMEHA U B CPETHEBEKOBBE.
I'enuoneHTprueckas cucreMa MUpa, J0Ka3aTeNIbCTBO BpameHus 3emau BokpyrConnua. [lapannake
3BE3]1 M ONPEJECIICHUE PACCTOSIHUSA 10 HUX, TapCeK.

3akonbl Kennepa

OtkpeiTne UM.Kenmepom 3akoHOB JBHKEeHHs IaHeT. OTKpeITHE 3akoHa BcemmpHoro
TATOTeHUs U 0000mEHHbBIe 3akoHbI Kemtepa. Onpenenenne Macc HEOECHBIX TE.

Kocmuueckue ckopoctu

Pacuérbl nepBoii U BTOpoii KOCMHUECKOH cKOopocTH U uX ¢uznueckuit cmbici. [lonér F0.A.
I"arapuna BokpyT 3eMiu 10 KpyroBoid opoure.

Mexkn/iaHeTHbIE MePeséThl.

[TonsiTe onTUMAalIbHON TpaeKTOpHM MOJETa K IaHere. BpeMs monéra K IuiaHeTe U JaThl



CTapTOB.

JlyHa u e€ BiausiHUE Ha 3eMIII0

Jlynusiii pensed u ero npupoaa. I[IpunuBHoe B3ammopelcTBre Mexay JlyHoit u 3emiéid.
VY nanenue JlyHsl oT 3emiu 1 3ameasieHue BpaiieHus 3emin. [Ipeneccus 3eMHOM ocu U TpeIBapeHue
PaBHOJICHCTBHIA.

CTpoeHue COJTHEYHOH CUCTEMBI

CoBpeMeHHbIe npeicTaBiieHust 0 COIHEUYHON CUCTEME.

CocraB ConneuHoil cucrtemsl. [lmaHeTsl 3eMHONW Tpynmbl M IUIAHETHI - TUTAHThI, HMX
npuHIUnuanbabie pazauuusa. O6nako komer Opta u Ilosic Kodinepa. Pa3mepsr Ten conHeuyHOM
CUCTEMBI.

[Tnanera 3emis

®opma u pasmepsl 3emid. Baytpennee crpoenne 3emuu. Ponb mapuukoBoro sddexra B
(dhopMUpOBaHUH KITUMaTa 3EMITH.

IInaneTsl 36MHON IPYIIIBI

Uccnenoanus Mepkypust, Benepsl 1 Mapca, ux cxoxectb ¢ 3emnéil. Kak nmapHuUKOBbIN
3¢ ekt TpeeT NoBepXHOCTh 3eMiiu U neperpeBaet atmochepy Benepsl. EcTh 1 sxu3Hb Ha Mapce.
OBoumonust opouT crryTHUKOB Mapca @oboca u Jlelimoca.

IL1aneThI-ruranThbl

®usnueckue cpoiictBa IOnurepa, CartypHa, Ypana u Henryna. BynkanunueckasnesaTelbHOCTh

Ha cnytHHKe FOmuTepa No. TIpupoaa kosnerr BOKpyT MjIaHET-TUTAHTOB.

IInaHeThI-KapIuKu U UX

cBolicTBa.Maiible Tena

ConHe4yHoM cucTeMbl

[Tpupona u nBmwxkenue acrepounioB. Crernuduka IBIKSHHUS TPy acTepousoB TposiHIIeBU
I'pexos. IIpupona u amxenue komer. [losic Koitnepa u O6mako komet Opta. [Ipupoaa meteopoB u
METEOPHUTOB.

Meteopsl 1 METEOPUTHI

[Ipupoaa nagaromux 3BE€3/1, METEOPHBIE MOTOKU U UX paauaHThl. CBSI3b MEXIY METEOPHBIMU
MOTOKaMU M KoMeTamu. [Ipupoaa KaMeHHBIX U KENE3HBIX MeTeopuTOB. I[IpuposaMeTeopuTHBIX

KpaTepoB.

[lIoHATHE ONTUMAIBLHON TPACKTOPHUM IMOJNETA K IUIaHETE. Bpems mosi€ra K miaHeTe U JaThl
CTapTOB.

JlyHa u e€ BiausiHME Ha 3eMIIIO

Jlynnsiii penbed u ero npupona. [IpunuBHoe B3aumoseictBue Mexay JlyHoi u 3emnéit.
VYV nanenue Jlynsl oT 3emiin U 3aMe1sieHue BpaiieHus 3emitd. [Iperieccust 3eMHOM OcH U TpeABApEHUE
PaBHOJCHCTBHM.
IIpakTnyeckas acrpodpusnka n pusuxa Connna

MeTo61 acTPOPUZNIECKUX UCCIICTOBAHHIA



YCTpOHCTBO U XapaKTEPUCTHKH TEIECKONOB pepaKTOPOB U PEPIIEKTOPOB. Y CTPOMCTBO
PaIMOTENECKOIOB, PAAHOUHTEP(PEPOMETPHI.

Connue

OcHoBHble xapaktepucTuku CosHua. OnpeneneHne Maccsl, TEMIEPATYpbl U XUMHUYECKOIO
cocraBa Comana. Ctpoenue comHeuHoil atmochepsl. ConHeuHass akKTUBHOCTh W €€ BIIMSHUE Ha
3emutro u 6uocdepy.

Buyrpennee crpoenne CoJiHua.

Teopernueckuit pacu€t temneparypsl B neHtpe ConHia. SaepHblii UICTOYHUK SHEPTHH U
TEPMOSIICPHBIE PEAKIIMU CUHTE3a I'eusl U3 BOAOPO/Ia, IEPEHOC IHEpTruu U3 IieHTpa CoJlHIIa HApYKY,
KOHBEKTHBHasl 30Ha. HelTpuHHBII Teneckomn U Ha0IroAeHHsI ToToKa HeUTpuHO oT CoJHIIa.
3Bé3abI.

OCHOBHBIE XapaKTEPUCTUKH 3BE3]T

OrmpeziesieHe OCHOBHBIX XapaKTEPHUCTHK 3BE3/: MAaCChl, CBETUMOCTH, TEMIIEpaTyphl W
XUMHYECKOT0 cocTaBa. CriekTpaabHas Kiiaccupukanus 3BE311 U e€ pu3ndeckre oCHOBEL. J[narpamMma
«CTIEKTPaIbHBINA KJIACC» — CBETUMOCTD 3BE3]I, CBSI3b MEXK/Ly MAaCCOM U CBETUMOCTBIO 3BE3/I.

BryTpennee ctpoeHue 3BE31

Crtpoenue 3Be3/1bl IJIABHOM MOCIIEI0BATEILHOCTH.

Crpoenue 3B€3/] KpaCHbIX THTAHTOB U CBEPXT'MT'AHTOB.

benblie kapiIMKu, HEUTPOHHBIE 3BE3/1bI, IIYJIbCAPBI U YEPHBIE IBIPbI

Crpoenue 3BE31 OENbIX KapJMKOB WM Mpeaen Ha UX Maccy — mpenen YaHapacekapa.
[Tynscapsl u HEWTpOHHBIE 3BE3BI. [Iprpona 4EPHBIX IBIp U UX ITapaMeETPBI.

JIBOliHBIE, KPATHBIE U IEPEMEHHBIE 3BE3IBI

HabmroneHns IBOMHBIX M KPAaTHBIX 3BE3/1. 3aTMEHHO-TIEpEMEHHbIE 3BE3/1b1. OTipeienieHneMacc
nBoiHbBIX 3BE3N. I[lympcupyroniue mnepeMeHHBbIE 3BE3IbI, KPUBbIE HM3MEHEHHs Onecka medeus.
3aBUCHUMOCTh MEX]y CBETHMMOCTBIO U MepuojaoM mynbcanuii y nedeun. lledpennsr — masku Bo
BcenenHoi, 1o KOTOPBIM ONPEAEIISIIOT PACCTOAHUS 0 JAIEKUX CKOIUICHUH U FalakTHK.

HoBble 1 cBepXHOBBIE 3BE3/IbI

XapaKkTepUCTUKU BCHBIIIEK HOBBIX 3BE3M. CBsI3b HOBBIX 3BE3]] C TECHBIMH JIBOWHBIMHU
CUCTeMaMH, COJIePKAIUMU 3Be31y Oenblii kapiuk. [leperekanue BelecTBa U siIEPHBINA B3pPHIB Ha
MMOBEPXHOCTU Oesioro kKapiuka. Kak B3phIBalOTCS CBEPXHOBBIC 3BE3/bI. XapPaKTEPUCTUKHU BCITBIIICK
CBEPXHOBBIX 3BE3/1. [ paBUTAIIMOHHBIN KoJuTarc 0emoro kapiauka ¢ Maccor Yanapacekapa B COCTaBe
TECHOW JIBOMHOM 3BE3/1bl — BCIIBIIIKA CBEPXHOBOMW IEPBOr0O THUIIA. B3pbIB MacCHBHOMN 3BE3/bl B
KOHIIE CBOEW HBOJIIOIIMM — B3PHIB CBEPXHOBOW BTOpOTo THma. HaOmroleHne oCcTaTKOB B3PHIBOB
CBEPXHOBBIX 3BE3]I.

DBOJIIOLMS 3BE3/: POKACHHE, KU3Hb U CMEPTh 3BE3]]

Pacuér npoaomKUTEIbHOCTH JKU3HU 3BE3]] pa3HOM MacChl Ha TJIABHOM MTOCIIEI0BATEIbHOCTH.
[Iepexo B KpaCHbIE TUTAHTBI M CBEPXTUTAHTBI ITOCIIE UCYEPIIaHKs BO10poaa. CIIOKOWHAs HBOJIFOLUS

MaJIOMAaCCUBHBIX 3BE3/1, U TPABUTAIIMOHHBIN KOJUIATIC U B3PBIBC 00pa30BaHUEM HEHTPOHHOM 3BE3/IbI



WM 9YEPHOM JBIpbl MACCUBHOM 3Be3/ibl. OnpeiesieHue Bo3pacTa 3BE3IHBIX CKOTUICHUHM U OTJEIbHBIX
3BE3]1 M MPOBEPKA TEOPUH IBOJIOLIMH 3BE3I.

Muneunsiii [1yTh

I'a3 u ieIB B ["anakTuke.

Kaxk o0pasyroTcs oTpaxaTenbHbie TyMaHHOCTH. [loueMy cBeTsaTcs nuddy3Hble TYMAHHOCTH

Kak KOHIIEHTpUPYIOTCS Ta30BbIC U NBUIEBbIE TYMAHHOCTHU B ["anakTuke.

PaccesiHHbIe M IIAPOBBIE 3BE3IHBbIE CKOIJICHUS.

Habnromaembie CBOMCTBA paccesHHBIX 3BE3MHBIX CKormuieHWd. HaOmromaembie cBOMCTBa
IApOBBIX 3BE3/IHBIX CKOIUICHHM. Pacnpenenenue u xapakrep JABMXKEHUSI CKOIUICHUHM B ['amakTuke.
Pacnpenenenue 3B€311, CKOIJICHUM, ra3a U MbUIK B ['anakTuke.

CepxmaccuBHas u€pHasi Ablpa B HeHTpe [anakTuku u kocMudeckue tyun. MHppakpacHbie
HaONO/IeHUsl JIBIDKEHHUS 3BE37 B LeHTpe [amakTuku u oOHapyxkeHHe B LeHTpe [amaktuku
CBEPXMaCCUBHOM YepHO IbIpbl. Pacuér mapameTpoB cBepXMacCUBHOM 4épHOM nbIpbl. Habmonenus
KOCMHMYECKHUX JIyuel U UX CBSI3b CO B3PhIBAMHU CBEPXHOBBIX 3BE3].

I'anakTukw.

Kak xnaccudunmpoBanu rajakTukd 1o (GopMe M KaMepTOHHas auarpamMma XaoOoOia.
CgolicTBa cHUpabHBIX, AJUIMNTHYECKUX M HENPABUJIbHBIX TallakTUK. KpacHoe cwmenieHue B
CHEKTpax rajakTUK U ONPEACIICHUE PACCTOSIHUS O HUX.

3akon Xab0ua.

Bpamenue ranaktuk u TéMHas MaTepuUsi B HUX.

AKTUBHBIE TAJIAKTUKU U KBa3aphbl

[Ipuposa aKTUBHOCTH TaJaKTHUK, PAJUOTAIAKTHKA M B3aUMOJCHCTBYIOIINE TaJAKTUKH.
HeoOprunbie cBOMCTBA KBa3apoB, UX CBSI3b C SAPaMH TaJJaKTUK U aKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CKOmIeHHS TaTaKTHK

Habmtonaembie cBOMCTBA CKOIUIEHUH TajlakKTUK, PEHTTEHOBCKOE MU3JIy4YeHUE, TeMIepaTypa U
Macca MEKTraJlakTUYeCKOTo ra3a, HeoOXOJUMOCTh CYIIECTBOBAaHUS TEMHONMATEPUN B CKOIUIEHUSX
ranakTuk. OreHKa Maccel TEMHOM MaTepUM B CKOIUIEHMSX. Sluencras CTpyKTypa paclpeleieHUs
TaJIAKTUKH CKOIIJIEHUH TaJIaKTHK.
Crtpoenue u 3Bosouus Beesennoii

KoneuHocts 1 6eckoHeuHOCTh BeenenHol — mapa1oKchl KJIacCH4ecKOi KOCMOJIOTHH. 3aKOH

BCEMHMPHOTO TATOTEHUS M MPEJCTABICHUS OKOHEYHOCTH U OECKOHEYHOCTHU
Bcenennoii.  @oTOMETpHUYECKHM  MAPAaJOKC W NPOTHBOPEUYUS  MEXAY  KIACCHYECKUMU
MPEACTABICHUSIMA O CTpoeHUU BcenmenHoil m HabmomeHusmu. HeoOX0auMOCTh TPHUBICUCHUS
o0mieif TeoOpHUM OTHOCHUTENBHOCTH JJIs TOCTpoeHHs Mojaenu BceeneHHol. CBsi3b MEXIy
reOMETPUYECKUX CBOWCTB IIPOCTPAHCTBA BCENEHHOM ¢ pacrpenesieHueM U JBHKCHUEM MaTepHH B HEH.

Pacmmmpsiromasics Beenennas

CBs3p cpeaHel IUIOTHOCTM MaTEpUM C 3aKOHOM pAaCUIMpEHUss U TeOMETPUYECKUMMU

cBoiictBamu Beenennoit. EBkinioBa u HeeBkinioBa reometpus Beenennoid. Onpenenenue paguyca



u Bo3pacta Bcenennoit. Mojens «ropsiueit Beenennoit» n penukroBoe u3inyueHuss OOpa3oBaHue
XUMHYECKUX DJJIEMEHTOB BO Bcenennoit. OOunme remuss Bo BceenmeHHOW W HEOOXOIUMOCTH
o0Opa3oBaHMs €ro Ha paHHUX dTanax 3Bojtouuu Beenennoil. HeoOxoaqumMocTh He TOJIBKO BBICOKOM
IJIOTHOCTU BEILECTBA, HO M €r0 BBICOKOW TEMIIEpaTypbl HA PAHHUX 3Tanax’BoJrouuu BcereHHOM.
PennkroBoe wW3MydeHHME — M3JIYYEHHE, KOTOPOE OCTalOoCh BO BCeneHHOW OT ropsAdero u
CBEPXIUIOTHOTO COCTOSIHHSI MATEPUU Ha PAHHUX dTarax )xu3Hu Beenennoii. Habmonaembie cBolicTBa
peNUKTOBOrO M3ny4deHus. [louemy HeoOX0aMMO MpUBIeUeHHE 001N TEOPUHU OTHOCUTEILHOCTH JIJIs
MoCTpoeHust Mmojiesin BeeneHHoi.

CoBpeMeHHbIE TPOGJIeMBbI ACTPOHOMUU

YckopenHoe pacuunpenune BeesieHHo# U TéMHAasi JHeprusi.

Habmronenust cBepxHOBBIX 3BE3N | TuMa B Han€KuX ramakTHKaX U OTKPHITHE YCKOPEHHOTO
pacumpenuss BceneHHOM. OTKpbITUE CHUJIBI BCEMUPHOrO OTTAJKUBaHUs. TEMmHas sHeprus
yBeNIMYMBaeT Maccy BceenenHol 1o mepe e€ pacmupenus. [Ipupona cuinbsl BceMupHOro OTTankuBaHusl.
Oo0napy:xeHHe JIAHET BO3JIe APYTHX 3BE3.

Habmroienust 3a ABM)KEHUEM 3BE3A M OIpPENETICHHUs] MacC HEBHJIMMBIX CITyTHHKOB 3BE3],
BO3MYIIAIOIIUX KX MPSAMOJIMHEMHOE JBIKeHHE. MeToasl oOHapykeHus sk3oruiaHeT. OreHka
YCJIOBHI Ha TOBEPXHOCTSX HK301UI1aHeT. [lonck SK3011aHeT ¢ KOM(POPTHBIMU YCIOBUSIMU JIJI51 5KU3HU
Ha HUX.

IToncku xu3Hu U pasyma Bo Bcenennoii. Pa3BuTue npeacraBieHuil 0 BOSHUKHOBEHHH U
CYyIlIeCTBOBaHUM kH3HU BO Bcenennoil. CoBpeMeHHbIE OIICHKHA KOJMYECTBA BBICOKOPA3BUTHIX
uuBunu3anuii B [amaktuke. [lombITku OOHAapyKeHHsS W TIOCBUIKM CUTHAJIOB BHE3EMHBIM

LIUBUIIA3AIASIM.

IIoHATHE ONTHMAIBHON TPACKTOPUM IOJNETA K IUIaHETE. Bpems mosi€ra K miaHeTe U JaThl
CTapTOB.

JIyHa u e€ BiausiHUE Ha 3EMIII0

Jlynnsiii penbed u ero npupoja. IlpunusHoe B3aumojeiictBue Mexay JlyHoit u 3eminéit.
VY nanenue Jlyns! ot 3emiu 1 3ameieHne BpaiieHus 3emid. [Ipeneccus 3eMHOM OcH U ITpeBapeHue
PaBHOJEHCTBHM.

CTtpoeHue COJTHEYHOM CHCTEMBbI

CoBpeMeHHbIe npeicTaBlIeHus 0 COHEYHON CUCTEME.

CocraB ConneuHoll cuctemsl. [lmaHeTel 3eMHOM Tpynmbl M IUIAHETBI - THUTAHThI, HMX
npuHUMNUagbHble paznuuus. Obnako komer Oprta u Ilosic Koitnepa. Pasmepsr Ten comnneuHoi
CUCTEMBI.

[1nanera 3emis

®dopma u pasmepsl 3emun. BHyTpenHee crpoenue 3emiau. Pons mapHukoBoro 3¢ddekra B
(bopMHpOBaHUU KIMMaTa 3eMIIH.

[InaneTsl 3eMHOM TPYIIIBI

Uccnenoanus Mepkypusi, Benepsl 1 Mapca, ux cxoxecTtb ¢ 3emiéi. Kak mapHUKOBBIN



3¢ eKT rpeeT MoBEepXHOCTh 3eMIIM U neperpeBaeT atMocdepy Beneprl. Ectb nn xu3ns Ha Mapce.
DBonrorus opout cnytHukoB Mapca @oboca u JletimMoca.

I1naHeTbI-ruranThl

®uznueckue cpoiictBa IOmnutepa, CarypHa, Ypana n Henryna. BynkanuueckasnesareabHOCTb
Ha ciytHuke FOnurepa No. [Ipupoaa kosen BOKpYT IUIaHET-TUTAHTOB.

[InaHeTbI-KapavKu U UX

cBolicTBa.Maisie Tena

ConHeyHoM cucTeMbl

[Tpupona u aBmwxenue actepouoB. Crienuduka IBHKEHUS TPYII acTepOUI0B TpOsSHIICBU
I'pekos. [Ipupona u nmxenne komer. [losic Koitnepa u O6mako komeT Opta. [Ipuposa MmeTeopoB u
METEOPUTOB.

MeTeopsl 1 METEOPUTHI

[Tpupona naparomux 38€3/1, METEOPHBIE IOTOKH U UX paAuaHThl. CBsA3b MEXy METEOPHBIMU
IIOTOKaMH M KoMmeTaMHu. [Ipupoja KaMeHHBIX M JKeNe3HBIX METeOpUTOB. [IpuponameTeopuTHBIX
KpaTepoB.

IIpakTnueckas acrpodpusnka u pusuka ConHua
Mertoab! acTpopU3MUECKUX UCCIeI0BaHUN

Y CTpOHCTBO U XapaKTEPUCTUKHU TENECKONOB pedpakTopoB U pedaekTopoB. Y cTpoilcTBO
PaanOTENECKOIIOB, PaAMOUHTEP(PEPOMETPHI.

Connue

OcHoBuble xapakrepucTuku CosHua. OnpeneneHne Maccsl, TEMIEPATYpbl U XUMHUYECKOTO
cocraBa Comuna. Ctpoenue coiHeyHou atmocdepbl. ComHeyHass aKTUBHOCTh U €€ BIUSHUE Ha
3emutio u 6uocdepy.

Buyrpennee crpoenne CoJHua.

Teopetnuecknil pacuér temreparypsl B LeHTpe ConHua. SnepHblii UCTOYHHMK 3HEPTUU U
TEpPMOSIEPHbIE pEaKIU CUHTE3a I'elinus U3 BOJIOpOo/ia, epeHoc 3Heprun u3 1eHTpa CosHla HapyxKy,
KOHBEKTHUBHAS 30HA. HeUTpUHHBIN TeaecKkon 1 Habt0IeHNsI TOTOKAa HeUTpuHO oT CoJHIIa.
3BE3abI.

OcHOBHBIE XapaKTEPUCTUKHU 3BE3]T

OmnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3/: MacChl, CBETMMOCTH, TEMIIEpaTypsl U
XMMHYecKoro cocraBa. CriekTpaibHas kiaccudukanus 38€31 U e€ puzndeckre ocHOBLI. J{narpamma
«CTIEKTPaIbHBIN KJIACC» — CBETUMOCTD 3BE3]1, CBSI3b MEX/Ly MAcCOI U CBETUMOCTBIO 3BE3].

BnyTpeHHee cTpoeHne 3BE3

CtpoeHue 3Be3/1bI TJIaBHOM MOCJIeI0BATEILHOCTH.

CrtpoeHue 3B€3/1 KpaCHBIX TUTAHTOB M CBEPXTUT'AHTOB.

benbie kapiuku, HEUTPOHHBIC 3BE3/1bI, MMYJIBCAPHI U YEPHBIE TBIPHI

Crtpoenue 3BE31 OENBIX KapJWKOB M Mpeaen Ha MX Maccy — mpeaen YaHmapacekapa.

[Tynbcapel u HeHTpOHHBIE 3BE3/bI. [Iprpoaa 4EPHBIX AbIp U UX apaMETpPHI.



JIBOViHBIE, KPATHBIE U MIEPEMEHHBIE 3BE3 B

HalGmronenust IBOMHBIX M KPAaTHBIX 3BE3/1. 3aTMEHHO-TIEpeMEeHHBIE 3BE3/1b1. OTIpeienieHneMacc
nBovHbIX 3BE3N. I[lymbcupyronue mnepeMeHHbIe 3BE3IbI, KPUBbIE HM3MEHEHHs Oiecka uedeus.
3aBHCHMOCTh MEXIYy CBETUMOCTBIO M MEpHoaoM mynbcanuid y nedeun. Lledennpr — masiku BO
BceneHHOM, 110 KOTOPBIM ONPEACIIAIOT PACCTOSAHMS 10 AAIEKUX CKOIUICHUM U raJlaKTUK.

HoBble 1 cBepXHOBBIE 3BE3/1bI

XapakTepUCTUKU BCHBIIIEK HOBBIX 3BE3M. CBs3b HOBBIX 3BE3] C TECHBIMHU JIBOWHBIMU
CHCTEMaMH, COJCpKAIUMK 3Be30y Oemblii Kapiauk. [leperekanue BemecTBa U sACpHBINA B3pHIB Ha
MOBEpXHOCTU Oenoro kapimka. Kak B3phIBalOTCS CBEPXHOBBIC 3BE3/BI. XapaKTEPUCTHUKU BCIIBIIICK
CBEPXHOBBIX 3BE3/1. [ paBUTAIIMOHHBIN KoJIIanc 0enoro Kapiauka ¢ Mmaccoit Yanapacekapa B cocTaBe
TECHOM JBOMHON 3B€3/1bl — BCIHBIIIKA CBEPXHOBOM NEPBOro THMNAa. B3pbIB MacCUBHOW 3Be3/bl B
KOHIIE CBOEW HBOJIIOLIMM — B3pPbIB CBEPXHOBOW BTOporo Tuma. HaOitoneHne ocTaTKOB B3pbHIBOB
CBEPXHOBBIX 3BE3].

OBoronus 3BE3/1: POXKACHUE, )KU3Hb U CMEPTH 3BE3]]

Pacuér npoaomKuTeIbHOCTH JKU3HU 3BE3]] pa3HOM MacChl Ha TJIABHOM MOCIIEI0BATEIbHOCTH.
[lepexo B KpaCHbIE TUTAaHThI M CBEPXTUTAHTBI ITOCIIE UCUYEPIIaHKs BO10poaa. CIIOKOMHAs HBOIIOLUS
MaJIOMaCCUBHBIX 3BE3/1, U TPABUTAILIMOHHBIN KOJUIATIC U B3PHIBC 00pa30BaHUEM HEUTPOHHOMN 3BE3[IbI
WK 4€PHOM JBIPHI MACCUBHOM 3Be3/bl. OlpesiesieHre Bo3pacTa 3BE3AHbIX CKOIUIEHUHM U OTIEIbHBIX
3BE3]1 U POBEPKA TEOPUU IBOJIFOLINU 3BE3I.

Muneunsii I1yTs

I'a3 u buTb B [Manaktuke.

Kak oOpasytorcst oTpakaTenbHble TyMaHHOCTHU. [loueMy cBeTsiTcs ¢ dy3Hble TYMAaHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BbIE U MBIIEBBIE TYMAHHOCTH B ['anmakTuke.

PaccesiHHbIC M IIAPOBBIE 3BE3IHBIC CKOIJICHUS.

Habmroaemble CBOMCTBA pacCesHHBIX 3BE3MHBIX CKoruieHud. Habmiomaemble cBoicTBa
LIAapOBBIX 3BE3AHBIX CKOIUICHUH. PacripenenieHne U Xxapakrep IBMKEHHS CKOIUICHUH B I amakTuke.
Pacnipenenenue 38€31, CKOILUIEHNH, ra3a ¥ nblUIK B ['aakTuke.

CeepxmaccuBHasl yépHas AbIpa B ieHTpe ["amakTuku u kocMudeckue ay4un. MHppakpacHbie
HaOMIOACHUsT JBIDKEHUS 3BE3N B LeHTpe ['amakTuku u oOHapykeHHe B IIeHTpe [ amakTuku
CBEpXMAaCCUBHOMN UepHOI1 AbIpbl. PacuéT mapameTpoB cBepXMaccuBHOM 4€pHOM bIpbl. Habmonenus
KOCMHMYECKHX JIy4el U UX CBSI3b CO B3phIBAMHU CBEPXHOBBIX 3BE3].

lNanaktuku.

Kak ximaccupuiupoBany rajiakTukd 1o QopmMe U KaMepToHHas auarpamma XaOoOua.
CBolicTBa CHUPAIBHBIX, JJUIMNITUYECKUX M HENPABWIBHBIX TrajakTuK. KpacHoe cwmemieHue B
CHEKTpax rajJakTHUK U ONpPEACIICHUE PACCTOSIHUSA O HUX.

3akon Xabbma.

BpaieHnue ranakTuk U TEMHasi MaTepusl B HUX.

AKTHBHBIC TAJJAKTUKU U KBasaphbl



IIpuposa aKTUBHOCTH TaJAKTUK, PAJAUOTAIAKTUKA M B3aUMOJACUCTBYIOIIUE TaJIAKTUKH.
HeoOpI4HbIe cBOICTBA KBa3apoB, UX CBA3b C sIPAMU TaJaKTHK U aKTUBHOCTHIO YEPHBIX JBIP B HUX.

CKoOIlIEHHS TaJaKTHK

Hablnronaembie CBOMCTBA CKOIUICHUN TalakTUK, PEHTTEHOBCKOE M3IIyYeHHUE,TeMIeparypa u
Macca MEXKTraJlaKTUYECKOro ra3a, He0OX0JAMMOCTh CYIIECTBOBAHUS TEMHOMMATEPUHU B CKOILJICHUSAX
raakTuk. OneHka Maccbl TEMHOM MaTepuu B CKOIUICHUSX. Sldencras CTpyKTypa pacupelaeneHus
TIAKTUKH CKOIJICHUH ralaKTHUK.

Crtpoenue u 3Bosonus Beesrennoii

KoHeuHnocTs 1 6eckoHeUHOCTh BeelleHHOM — mapagoKChl KJIaCCHYECKOH KOCMOJIOTHH. 3aKOH

BCEMUPHOI'O TATOTEHUS U MPEICTaBICHHUSI OKOHEYHOCTH U OECKOHEUYHOCTU
Bcenennoii.  @oTOMETpUMYECKHM  MAPAaJOKC W IPOTUBOPEUYUS  MEXAY  KIACCHUYECKUMU
MPEACTABICHUSIMU O CTpoeHUU Bcenennoit u HaOmoneHusmu. HeoOXoauMOCTh NpHUBIICUEHUS
o0miei TEOpUH OTHOCUTEIBHOCTH IS TIOCTpOeHUss Mozenu Bceenmennoit. CBsi3b  MEXIy
reOMETPUYECKUX CBOWCTB MPOCTpaHCTBA BeeneHHoil ¢ pacnpeneneHueM U JBHKEHUEM MaTepHH B HEW.

Pacmupsitomasicst Becenennast

CBs3b cpeAHel IJIOTHOCTM MaTepUM C 3aKOHOM pACHIMPEHHs] U TE€OMETPUYECKUMU
cBoiictBamu Beenennoil. EBkinioBa u HeeBkinioBa reomerpus Beenennoid. Onpenenenue paguyca
u Bo3pacTta Bcenennoil. Monenb «ropsueit Beenennoi» u penukroBoe uznyueHus: OOpa3zoBaHue
XUMUYECKUX dJeMeHTOB BO Bcenennoii. OOunue renuss BO BcenmeHHOW UM HEOOXOIUMOCTH
o0pa3oBaHMs €r0 Ha paHHUX dTamax 3BoyoIuu Beenennoit. Heo0X0uMOoCTh HE TOJIBKO BBICOKOM
MJIOTHOCTU BEILECTBA, HO M €r0 BBICOKOW TEMIIEpaTypbl HA paHHUX 3Tanax’Boouu BceneHHOM.
PennkroBoe wW3MydeHHME — U3IYYEHHE, KOTOPOE OCTaJIOCh BO BceneHHOW OT ropsdYero u
CBEPXIUIOTHOTO COCTOSIHHUSI MaTePUU Ha paHHUX dTanax ku3Hu Beenennoii. Habmomaemslie cBoiicTBa
penuKTOBOTO M3nyueHus. [Touemy HeoOX0UMO TIpHUBIIeCUeHHE OOIIEH TEOPHUH OTHOCUTEIILHOCTH JIJIst
IOCTPOEHHUS MOJIeNIN BeeneHHOM.

CoBpeMeHHbIE TPO0JIEeMBbI ACTPOHOMMH
YckopenHoe paciiupernue BeesieHHOH M TEMHAs SJHeprus.

HabGnronenust cBepXHOBBIX 3BE37 | THMa B Man€kux rajlakTUKax M OTKPHITHE YCKOPEHHOTO
pacuupenusi BceneHHoM. OTKpbITUE CHUJIBI BCEMUPHOrO OTTAJKUBaHUs. TEMHas sHeprus
yBeIMUMBaeT Maccy Beenennoii mo mepe e€ pacumpenus. [Ipupoaa cuinbsl BceMupHoro oTTaikKuBaHus.
OOHapyxeHHe IUIAHET BO3JIe APYIUX 3BE3 .

HabGmronenus 3a ABMKEHHEM 3BE3 M OMpeAeNieHUS MacC HEBUAMMBIX CITyTHHUKOB 3BE3,
BO3MYIIAMOIINX HUX MPSAMOJIUHEIHOe IBMkeHHe. MeToasl oOHapykeHus sk3oruianer. OreHka
YCJIOBHH Ha TIOBEPXHOCTSX HK301UIaHeT. [[oncK AK301UIaHeT C KOM(POPTHBIMHU YCIOBUSIMU JIJIS YKU3HU
Ha HUX.

IToucku xu3Hu U pazyma Bo Bcenennoii. Pa3BuTue npeacraBieHuil 0 BOSHUKHOBEHHH U
CyIIECTBOBAaHUM W3HU BO BceneHHON. COBpEMEHHBIE OLICHKHM KOJIMYECTBA BBICOKOPA3BUTHIX

HI/IBI/IJ'II/IBaI_[I/Iﬁ B Tamaxktuke. IlombITKH 06H3py>KeHI/I$[ N TIOCBUIKM CHI'HAJIOB BHE3C€MHBIM



OUBUIIM3AIHAIM.
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Kanenz{apno-TeMaanecxoe NJIAaHUPOBAHUEIIO

aCTPOHOMHUH
Ne CpoKit IpoBeAeHits KonmuectBo
ypoxa ypoka Tema ypoxka 4aCOB
10 TIaHy | 10 (QakTy

Tema: Beenenue 1

1 1 nenens BBenenue B acTpOHOMUIO

Tema: Actpomerpust 5

2 2 Henens 3Bé3HOC HEOO

3 3 Henens HeGecHbie kooparHATHI

4 4 nenens Bunnmoe JIBIOKCHHC IUIaHeT |
Connna

5 5 Henens JIBrokenue JIyHbI U 3aTMEHUS

6 6 Heneis Bpewms. Kanennaps

Tema: HeOecHast MexaHUKa 3

7 7 nenens Cucrema mupa

8 8 Henens 3akonbl Kemnepa qBrkeHus IIaHET

9 9 Henens Kocmmueckue CKOpPOCTH "
MEXTUTAHETHBIC TICPEIIETHI

Tema: Ctpoenue CorHEe4YHOH CHCTEMBI 7

10 10 nenens CoBpemeHHbIE MPEeICTaBICHHUS o
ctpoeHnn u cocrtaBe ConHeyHOH
CHUCTEMBI

11 11 nenens IInanera 3emns

12 12 nenens Jlyna u e€ BausiHUuE Ha 3eMITIO

13 13 nenens [1naneTsI 3eMHOMN TPYMIIBI

14 14 uenens IImanerst — rTurantel.  IlmadeTsr
KapJIHKH.

15 15 nenens Mautsie Tenna CotHeYHOH CUCTEMBI

16 16 menens CoBpeMeHHBIE TIPEJICTaBICHHS 0
MPOUCXOXKICHUN ComnHeyHoit
CHUCTEMBI

Tema: Actpodusuka v 3BE€31HAsA ACTPOHOMMUS 7

17 17 uenens Mertoap! acTpoduznuecKkux
HCCIIeIOBAaHUN
18 18 wenens ComnHie




19 19 nenens BHyTpeHHee cTpoeHHME M HCTOYHHK
sHeprun CosHua

20 20 Henens OcHOBHbIE XapaKTEPUCTUKHU 3BE3]T

21 21 nenens benbie kapnuku. ..

22 22 "enens HoBeble 1 cBepXHOBBIE 3BE3/IbI.

23 23 Heneis OBOJIIOLUS 3BE3T

Tema: MJie4Hblii myT

24 24 uenens I"a3 ¥ IBLIb B rajlaKkTHKE.

25 25 Henens PaccessHabpie 1 1mapoBble 3BE3THBIC
CKOIUIEHHS

26 26 Hepens CBepx MaccuBHasi d4€pHas aplpa B

HEHTPC MJICUHOT'O IIYTHU

Tema: I'anakTuku

27 27 nenens Knaccudukanus ranakTuk.

28 28 nenens AKTuBHBIE ['alaKTUKU U KBa3apshl.

29 29 Heneis CKoOIUIEHHE TAIAKTUK

Tema: Ctpoenue u 3Bo01UA Beesiennoi

30 30 Hemenst Koneunocts u 0ECKOHEYHOCTh
Bcenennon Pacmmpsromascs
Bcenennast.

31 31 Henens Mogens «ropsueit  Bcenennoity u

PCIMKTOBOC NU3JIIYUCHUC

Tema: CoBpeMeHHBbIE

npodsemMbl ACTPOHOMHHU

32 32 Henens YckopeHHOE pacmmpeHue
Bcenennoni u TémMHas SHEprus

33 33 Hexens OOHapy:KeHue IUIaHeT BO3JIe JPYTUX
3BE3]T

34 34 Henens Ilonck  xu3HM W pa3yma  BO

Bcenennoi







