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Ilnanupyembie pe3yIbTAaThbl 0CBOCHHA Kypca

JINYHOCTHBIMM pe3yiibTaTaM OCBOCHUS aCTPOHOMMU SABJIAIOTCA:

YMEHHUE YIIPABIIATh CBOEH MTO3HABATEIBbHON AEATEIbHOCTHIO;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha MPOTH-
KEHUHM BCEW XU3HU; CO3HATEIbHOE OTHOUICHHE K HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCJIOBHIO YCIICTITHOM MPO(ECCHOHATBLHON 1 00IIECTBEHHOM IEATEILHOCTH;

YMEHHUE COTPYIHUYATH C B3POCIBIMH, CBEPCTHUKAMH, J€TbMU MIIAJIIIErO BO3pacTa B 00-
pa3oBaTeNbHOM, Y4eOHO-HCCIeA0BATEIbCKOM, MPOSKTHOW M APYTMX BHIAX JAEATEIHHO-
CTH;

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAayKH; OCO3HAHWE 3HAYMMOCTHU HAyKH, BIIQJICHUSI JOCTOBEPHON MH(pOpMaluen o
NEPENOBBIX JOCTHXKEHUSAX U OTKPBITUSAX MUPOBOM M OTE€UECTBEHHOW HAayKH; 3aUHTEPECO-
BAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHUpPA U OOILIECTBA; TOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPYECTBY;

YyBCTBO F'OPJIOCTH 32 OTE€UECTBEHHYIO KOCMOHABTHKY, TYMaHU3M;

IIOJIO)KUTEJIBHOE OTHOLIEHUE K TPYY, LEJIEyCTPEMIIEHHOCTD;

AKOJIOTUYECKas KyJlbTypa, OEpeKHOE OTHOIICHHE K POJHOWM 3emiie, MPUPOJIHBIM Oorar-
ctBaM Poccum, Mupa U KocMoOca, IOHUMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOJI-
HBIX PECYPCOB U Pa3yMHOE MPUPOAOIIOIb30BaHUE.

MeTaHpeﬂMeTHBIMI/I pe3yiabTaTaM OCBOCHUA ACTPOHOMMHHU SAABJIAIOTCA:

1.

OCBOECHUE pe2)IsimUEHbIX YHUBEPCATbHBIX YUYCOHBIX JEUCTBUM:

CaMOCTOSTENILHO OMNPEENATh LeNH, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4l B
00pa3oBaTeNbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYyAIIHUSX;

OIICHUBATh PECYPCHI, B TOM YHUCJIE BpeMsl U JApyrue HemaTepuaibHble PeCypchbl, HEOOXO-
JAMBIE TSI JOCTUKEHHUS ITIOCTABJICHHOW paHee Ly,

COTIOCTABJISATh UMEIOIIUECS BO3MOXKHOCTH M HEOOXOAUMBIE JJIsl HOCTHXKECHUS 1IEeNU pe-
CypCBHI;

ONPENEIATh HECKOJIBKO ITYTEN JOCTUKEHUS ITOCTABICHHOW LENH;

3a7aBaTh MMapamMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO OIPEAEIUTh, YTO LIEJIb JOCTUTHY-
T,

COIOCTABJIATH MOJIYYEHHBIN PE3yIbTAT IEATEIBHOCTH C MTOCTABIECHHOW 3apaHee 1ENbIO;
0CO3HABaTh MOCJEACTBUS JOCTUXKECHUS TTOCTABJICHHOM e B JEATEIIBHOCTH, COOCTBEH-
HOW JKU3HH U KU3HU OKPYKAIOIIUX JTIOJICH;

OCBOCHHE NO3HABAMENbHbIX YHUBEPCATBHBIX YU€OHBIX JCHCTBUM:

KPUTHUYECKU OIICHUBATh U UHTEPIPETUPOBATH MH(OPMAIIUIO C PA3HBIX MO3UIINN;
pacrio3HaBaTh U PUKCUPOBATH MIPOTUBOPEUMS B MHPOPMAIIMOHHBIX HCTOYHUKAX;
UCIIOJI30BAaTh PA3JIMYHBIE MOJICJIbBHO-CXEMATHYECKUE CPEIICTBA JJIsl MPEACTABICHUS BbI-
SIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHUKAX MMPOTHUBOPECUHIA;

OCYIIECTBIISTh Pa3BEPHYTHIN HHPOPMAIIMOHHBIN MOUCK U CTaBUTh Ha €T0 OCHOBE HOBBIE
(yueOHBIC ¥ TTO3HABATENBHBIC) 33/1a4H;

MCKaTh U HaXOJUTh 000OIIEHHBIE CTOCOOBI PEIICHUs 3a/1ay;

MPUBOJUTH KPUTUUECKUE apTyYMEHTHI KaK B OTHOILIEHUH COOCTBEHHOTO CYXKICHMsI, TaK U
B OTHOUICHUU JIEMCTBUU U CYXKJIEHUN APYTrOro YeJIOBEKa,

aHAJIM3UPOBATh U MPE0OPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUYHUBHIE CUTYAITUH;

BBIXOJIUTH 32 PAMKH Y4e€OHOTO TpEIMETa U OCYIIECTBIATH IeJICHANPABICHHBIN MOUCK
BO3MOKHOCTH IIIUPOKOTO TIEPEHOCA CPEJICTB M CTIOCOOOB JICHCTBHS;



BBICTpaMBaTh HWHJMBUIYAIbHYIO OOpa30BaTENIbHYI0 TPACKTOPHUIO, YUUTHIBAS OTpaHUYe-
HUSL CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHS;

3aHUMAaTh Pa3HbIE MO3UIIMHU B TO3HABATENBLHON NEATEIbHOCTH (ObITh YYEHUKOM M YUUTE-
neM; (hopMyIMpOBaTh 00pa30BaTENbHBIN 3aMIPOC U BBIMOJIHATH KOHCYJIBTaTUBHBIE (PYHK-
MU CaMOCTOSITEIBHO; CTaBUTh IpoOJieMy M paboTaTh HajJ €€ pelIeHHEM; YNPaBIsATh
COBMECTHOM MO3HABATEIILHOU ESITENLHOCTBIO U MIOTYUHATHCS );

OCBOCHHME KOMMYHUKAMUBHLIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBHIA:

OCYUIECTBJISATH JCJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMHU, TaK U C B3POCIBIMU (KaK
BHYTpU 00pa30BaTEIbHON OpraHU3allly, TaK U 3a €€ Mpeenamm);

IIPU OCYILECTBICHUU TPYNIOBOM pabOThl OBITH KaK PYKOBOAMUTENEM, TaK U YWICHOM IPO-
€KTHOM KOMaH/bl B Pa3HBIX POJIAX (F€HEPATOPOM UJEH, KPUTUKOM, UCIIOJIHUTETIEM, Tpe-
3€HTYIOIIUM U T. 1.);

Pa3BEPHYTO, JIOTMYHO U TOYHO M3Jararb CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHUEM AaJIE€K-
BaTHBIX (YCTHBIX U MHUCHhbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(GIMKTOTCHHbIE CUTYaIlMd U MPeaoTBpaiiaTh KOHMIUKTHI JO UX aK-
TUBHOM (ha3bl;

COTJIaCOBBIBATh MO3MIMU YJIEHOB KOMaHbI B Mpoliecce padOoThl HaJ OOIIMM MPOJAYKTOM
(petieHuneMm);

MPEACTABISATH MMyOJIUYHO PE3YJIbTAThl MHIUBUAYAIbHOU U TPYIIIOBOM IEATEIBHOCTH KaK
repel 3HAKOMOM, TaK U Mepesl HE3HAKOMOW ayIUTOPUEN;

noa0upaTh NapTHEPOB NI JAEJIOBOM KOMMYHHUKALMU, UCXOASl U3 COOOpaKeHUI pe3yJib-
TaTUBHOCTH B3aUMOJEHCTBHUS, a HE JIMYHBIX CUMITATHIA;

BOCIIPUHUMATh KPUTUYECKUE 3aMEYAHHSI KaK PECypC COOCTBEHHOTO pa3BUTHS;

TOYHO U EMKO (OPMYJIHPOBATh KaK KPUTUYECKUE, TAK U OJOOpPUTEIbHBIE 3aMEUYaHus B
aZpec IpYyrux J0JIeH B pamMKax JEJIOBOM M 00pa30oBaTelIbHOM KOMMYHMKAIIMM, U30eras
MIPU ATOM JIMYHOCTHBIX OIICHOYHBIX CYXKJICHUM.

[IpeameTHBIMU pe3yibTaTaMU OCBOCHHUSI ACTPOHOMHH HAa 0230BOM YPOBHE SIBJISFOTCS:

c(hOpMHUPOBAHHOCTH TIPEACTaBICHUM 0 CTpoeHUH COJIHEUHOM CUCTEMBI, SBOJIIOIINH 3BE3]
u Bcenennoil, mpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHow;

MMOHMMAaHUE CYIIHOCTH Ha0JII0aeMbIX BO BeenleHHOM SIBJICHUM;

BJIaJICHUE OCHOBOMOJIATAIOIIMMHU ACTPOHOMUYECKUMH MOHATUSIMHU, TEOPUSMH, 3aKOHAMU
U 3aKOHOMEPHOCTSMH, YBEPEHHOE TMOJIb30BAHUE ACTPOHOMHUYECKON TEPMHUHOJIOTUEU H
CHUMBOJIUKOM;

c(hOpMHUPOBAHHOCTH MPEACTABICHUM O 3HAYCHUH aCTPOHOMHH B MIPAKTUUCCKOU JCATEIb-
HOCTH Y JTAIBHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH;

OCO3HAHWE POJIM OTEUECTBEHHOMW HAYKU B OCBOCHHUM M HCIOJIb30BAaHUM KOCMHUYECKOTO
MPOCTPAHCTBA U PA3BUTHUS MEXKIYHAPOIHOTO COTPYIHUUYECTBA B ATOM 00JIACTH.

Conep:xanue Kypca

Brenenue B actponomuro (1 4)

Crpoenne u macmtabbl Beenennoit. Kakue tena 3amonusitor Bceenennyro. KakoBbel ux xa-
paKTEpHBIC pa3Mepbl U pacCTOAHUS Mexay HUMU. Kakue dusnueckue ycioBUsi BCTPEUArOTCS B
Hux. Becenennas pacmmpsercs. CoBpeMeHHbIe METOIbI HaOmoeHui. [ e u kak paboTaroT ca-
MbI€ KPYIIHBIE ONTHUYECKUE TeJeCKOmbl. Kak acTpOHOMBI MCCIEAYIOT ramMma-usiiydyeHue Bce-
JIEHHOU. UTO yBHUIEIH TPABUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.



Actpomertpus (5 4)

3Bé3nHoe HeOo0. Co3Be3musi ceBepHOro moiymapus. HaBuramwonnele 3BE3NBI. J[BrkeHUe
Connua no s>kiunrtuke. Iletneodbpaznoe nBukenue niaHer. HeOecHblil skBaTop M HEOECHBIN
MepuauaH. ODKBaTOpUaJbHAas M TOPU3OHTAJbHAs cHcTeMa HEOECHBIX KoopAauHaT. Buaumoe
IBUKEHHE HeOecHbIX cBeTHIl. lleTiieoOpa3Hoe NBUKEHHE IUIAHET, MOMSATHOE U MPSMOE JBUXKE-
HUE IUIaHeT. OKIMITUKA, 30MaKkalbHble co3Be3ausa. HepaBHoMepHOe nBuxeHne CoJHIA 110
sxymntuke. JBrmkenue Jlynel. ®as3pl JIyHbl M1 CHHOIAMYECKHUI MECSL, YCJIOBHSI HACTYILICHUS
COJIHEYHOT'O M JYHHOIO 3aTMeHui. [IpudyuHBI HACTYIUIEHUS COJHEYHBIX 3aTMeHHU. Capoc u
npencKa3aHus 3aTMEHHN. Bpems u kanenaapb. 3BE3HOE U COJTHEYHOE BpEMsl, 3BE3AHBIN U TPO-
MUYECKHUI ro/l. Y CTPOMCTBO JIyHHOTO U COJTHEYHOTO KajeHaaps, MpoOiIeMbl UX COTIaCOBaHUS.
KOnraHCKuil U TPUTOPUAHCKUN KaJeHIapH.

HebecHnas mexanuka (3 )

[IpencraBienust o ctpoeHur COJHEYHON CHUCTEMBbI B aHTUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'enuoneHTprUeCcKass cUCTEMAa MUpPA, JOKA3aTEbCTBO BpamieHus 3emiu Bokpyr Connua. Ila-
pajutakc 3BE3J M ONPEACIIEHUE PACCTOSHUA 10 HHX, mapcek. Otkpeitne M. Kennepom 3akoHOB
NBYDKEHUs T1aHeT. OTKPBITHE 3aKOHA BCEMUPHOTO TATOTEHUS M 00001EHHBIE 3akoHbI Kere-
pa. Onpenenenue macc HebecHbix Ten. Kocmuueckue ckopoctu. Pacd€rsl mepBoil u BTOpOi
KOCMHUYECKOU cKopocTu M ux ¢uinueckuii cmbica. [lonér FO.A. Narapuna Bokpyr 3emiu 1o
KpyroBou opourte. MexruianeTHole nepenétrl. [loHsATHE ONTUMAIBLHON TpaeKTOpUM TMOJIETA K
mnaHere. Bpems nonéra k mianete u AaThl cTapToB. JIyHa u €€ BiusiHUE Ha 3emutto. JIyHHBI
pensed u ero npupoxa. [IpunusHoe B3auMoericTBrue Mexay JIynor u 3emnéii. Y nanenue Jly-
HBI OT 3eMJIA U 3aMeieHre BpalleHus 3emiu. [Ipeneccust 3eMHOM OCH U pEeABAPEHUE PABHO-
JICHCTBHI.

CrtpoeHnue comHeuHOM cucteMsl (7 4)

CoBpemennsbie npenacrasiieHus: 0 Conneunoi cucreme. CocraB ConHEeUHOU cUCTEMBI. [I1aHeTh
3€MHOM TpYMNIbl U MJIAHETHI-TUTaHThI, UX TPUHIUNHAIbHBIC pa3zaudus. Obnako komer OopTa u
[Tosic Koitnepa. Pa3zmeps! Ten conneunou cucremsl. [lnanera 3emiis. @opma U pa3Mepsbl 3eMITH.
Buytpennee crpoenue 3emun. Poib mapHukoBoro g dexra B GpopMUpoOBaHUU KIUMaTa 3€MIIH.
Uccnenosanus Mepkypusi, Benepsl u Mapca, ux cxoxectb ¢ 3eMiéid. BausiHue mapHHUKOBOTO
s dexra Ha kuMat 3emun 1 Benepsl. Ecth 1 sxu3ub Ha Mapce. DBourorust opOUT CITyTHUKOB
Mapca ®oboca u Jletimoca. Ilmanersl-rurantel. @usndeckue cpoiictBa lOmurepa, CatypHa,
VYpana u Hentyna. Bynkanudeckas nestenbHOCTh Ha ciiyTHHKe FOmutepa HNo. [Ipupona komnen
BOKPYT IUIaHET-TUTaHTOB. [InaHeThI-kapauku U ux cBoiicTBa. Mainbie Tesnia COJIHEUHOW CHCTe-
Mbl. [Ipupona u nemwkenue acreponioB. Crenuduka IBIKEHUS TPy acTepouoB TposiHIEB U
I'pexos. Ilpupona u neuwxenue komer. [losic Koitnepa u Obnako kometr Oopta. MeTeopsl u me-
teopuThl. [Ipuposa mamaronux 3BE3], METECOPHBIE MMOTOKU M X paauaHThbl. CBSI3b MEXKIy Me-
TEOPHBIMU MOTOKaMHM U KomeTaMmu. [Ipupoma kaMeHHBIX M Kelle3HbIX MeTeoputoB. [Ipupona
METEOPUTHBIX KPaTEPOB.

Actpodusurka u 3BE3/1Hast acTpoHoMus (7 9)
Meroabl acTpopU3UYECKUX HMCCICAOBAHUN. Y CTPOWCTBO M XAPAKTEPUCTUKH TEJIECKONOB pe-
(dhpakTopoB U pedIECKTOPOB. Y CTPOUCTBO paauOTEIECKOINOB, paguonHTepdepomeTprl. CoJHIIE.
OcHoBnble xapaktepuctuku CoisHia. OnpenesnieHne Macchl, TeMIEpPaTypbl U XUMHUYECKOTO CO-
craBa Connma. Ctpoenue coimHeuHou atmocdepbl. CoHeuHass akTUBHOCTh U €€ BIMSHHE Ha
3emito u 6uochepy. Buyrpennee crpoenne Conniua. Teoperndueckuil pacuér temrnepaTypsl B
uentpe ConHua. SnepHslid HCTOYHUK SHEPTUH U TEPMOSIEPHBIE PEAKIIMM CUHTE3a IeNHsl U3 BO-
70poja, rnepeHoc 3Hepruu u3 ueHtpa CoJiHLAa HapyKy, KOHBEKTHBHAs 30Ha. HeWTpuHHBIA Te-



JIeCKOM 1 HaboIeHrs moToka HeTpuHo oT ComHila. OnpeseneHne OCHOBHBIX XapaKTePUCTUK
3BE3/I: MACChl, CBETUMOCTH, TEMITEPATyphl 1 XUMHUYECKOTO cocTaBa. CriekTpanbHas Kiaccudu-
Karus 3BE€371 U e€ pu3nueckue OCHOBBI. JlnarpaMmma "crieKTpalibHbINA KJIaCC-CBETUMOCTD' 3BE3,
CBSI3b MEXIY MacCcOl M CBETUMOCTBHIO 3BE3/1. BHyTpeHHee cTpoeHue 3BE3n. CTpoeHue 3BE31bl
TJIABHOM MOCaeA0BaTENbHOCTU. CTpoeHHE 3BE3]] KPACHBIX TMTAHTOB U CBEPXTUraHToB. CTpoe-
Hue 3BE3N OebIX KApJUMKOB M Mpenen Ha ux maccy — npenen Yanapacekapa. [lynbcapsl u
HEUTPOHHBIEC 3BE31bI. [Iprpona 4€pHBIX IbIp U UX MapaMeTphl. [|BOMHBIE, KPATHBIE U IIEPEMEH-
HbIe 3BE3/1bI. HaOmrogeHus: TBOMHBIX M KpAaTHBIX 3BE3]l. 3aTMEHHO-TIEpeMeHHbIe 3BE3/bl. Onpe-
NEJIEHUE Macc ABOMHBIX 3BE3N. Ilynbcupyromne nepeMeHHbIE 3BE3/bI, KPUBBIE W3MEHEHUS
Onecka nedensr. 3aBUCUMOCTh MEXK]Ty CBETUMOCTBIO U TIEpUOAOM Tyibcanuid y nedeun. [ede-
UJbl — MasgKu BO BCeneHHOM, 0 KOTOPBIM OMPEIEIIIIOT PACCTOSIHUSA O JaNEKUX CKOIUICHUN U
ranakTuk. HoBble U CBEpXHOBBIE 3BE3/bI. XAPAKTEPUCTUKHU BCIBIIIEK HOBBIX 3BE3N. CBS3b HO-
BBIX 3BE3]l C TECHBIMU JIBOMHBIMU CUCTEMaMHM, COJIEpkKAIIUMHU 3Be3Ay Oenblil kapiuk. [leperte-
KaHUE BEIIECTBA U SIICPHBIN B3pPHIB HA MOBEPXHOCTU Oenoro kapiuka. Kak B3pbIiBatoTCs CBEpX-
HOBBIE 3BE3/IbI. XapaKTEPUCTUKHU BCIIBIIIIEK CBEPXHOBBIX 3BE3/. [ paBUTAIIMOHHBIN KoJuiamnc Oe-
JIOTO Kapiuka ¢ Maccoil YaHapacekapa B COCTaBE TECHOW JBOMHOM 3BE3/Ibl — BCIBIIIKA CBEPX-
HOBOI1 | THMa. B3pbIB MaccUBHOM 3B€3/1bI B KOHIIE CBOEH 3BOJIIOIIMH — B3pBIB CBepXHOBOH Il TH-
na. HaGmrogeHne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/. DBOJIOIMS 3BE3/: POXKICHUE, )KU3HDb U
CMEpTh 3BE31. Pacu€r mpoIomKUTENBHOCTH KU3HU 3BE3]T pa3HOM MAacChl Ha IJIaBHOW MOCIEN0-
BaTeNbHOCTH. Ilepexon B KpacHblE TMTAaHTBl M CBEPXTHIaHThI MOCJIE MCYEPHaHUs BOAOPOJA.
CriokoiiHast HBOJIIOIUST MaJIOMACCUBHBIX 3BE3]] U TPABUTALIMOHHBIN KOJUIANC U B3PBIB C 00pa3o-
BAHUEM HEWTPOHHOM 3BE31bl WM YEPHOW ABIPHI MAaCCMBHOW 3Be3abl. OrpeneneHue Bo3pacra
3BE3HBIX CKOIUICHUW U OTJICJIBHBIX 3BE3/T, POBEPKA TEOPHUU IBOJIIOIUA 3BE3.

Mineunsiii [1yTs (3 u)

I'a3 u meuib B ['anmaktuke. OOpa3zoBaHuEe OTpakaTelIbHbIX TyMaHHOCTeW. [IpuunHbl cBeueHuUs
b dy3abIx TyMaHHocTel. KOHIEHTpanusi ra30BbIX M MBUIEBBIX TyMaHHOCTEW B [ anakTuke.
Paccesinuble U 11apoBble 3BE3/IHBIC CKOIUIeHMs. HaOnromaeMble CBOMCTBA pacCEesTHHBIX 3BE3-
HbIX ckoruieHui. HabmrogaeMbie CBOMCTBA MIAPOBBIX 3BE3AHBIX CKOIUICHUH. Pacnpenenenue u
XapakTep ABWXKEHHs CKoIUleHuH B ['anaktuke. Pacnipenenenue 3B€3/11, CKOIUIEHUM, Ta3a U IbUIH
B ['anaktuke. CBepxmaccuBHas 4€pHas JbIpa B LEHTPE ['alakTUKK U KOocMUYecKkue ay4du. MH-
(bpakpacHbie HaOIIOIEHUS NBIXKEHUS 3BE3] B 1IeHTpe ["anakTtuku u oOHapykeHue B 1eHTpe [ a-
JJAKTUKU CBEPXMACCUBHOM YEPHOU AbIpbl. Pacu€r mapamMeTpoB CBEpXMACCUBHON YEPHOU JBIPHL.
Ha6nronenust KOCMUYECKHX JTydeil M MX CBSI3b C B3pbIBAMU CBEPXHOBBIX 3BE3.

[NanakTuky (3 u)

Knaccudukanus ramaktuk mno ¢opmMe W KamepToHHas auarpamma Xabo6ma. CBoiicTBa cnu-
paNbHBIX, JUTMIITUYECKUX U HEMPABWIbHBIX TAIaKTHK. KpacHoe cMelieHrne B CieKTpax rajak-
THUK W OTpeJIeJICHue PacCTOsHUA 10 HUX. 3aKoH Xa00a. BpalieHue rajakTuk u TEMHas MaTe-
pusi B HUX. AKTUBHBIE TaJJaKTUKKU U KBa3aphl. [Iprpoia akTHBHOCTH TaJlaKTUK, PaIMOTAIAKTUKU
1 B3aMMOJCHCTBYIOIIME rajakTuku. HeoObluHbIE CBOMCTBA KBa3apoB, WX CBS3b C sApaMu Ta-
JAKTUK W aKTUBHOCTHIO YEPHBIX NbIp B HUX. HabOirogaeMbie CBOMCTBA CKOIUJICHUM TaJlaKTHK,
PEHTIEHOBCKOE M3JIyYeHHEe, TeMIIepaTypa U Macca MEXTraJaKTUYeCKoro raza, HeoOXOIUMOCTh
CYILIECTBOBAHUSI TEMHON MaTEpPUU B CKOIUIEHUAX TaJlakTUK. OlieHKa MacCchl TEMHOW MaTepuu B
CKOIUIEHUSIX. Sluencras CTpyKTypa pacupeneaeHns TaJaKTUKU CKOIUICHUN TaJIaKTHK.

Crpoenue u 3Bomonus Beenennoit (2 u)
Koneunoctr n O6eckoHEUHOCTh BceeneHHON — mapaloKChl KJIACCHYECKONW KOCMOJIOTHH. 3aKOH
BCEMHUPHOTO TATOTEHUS U MPEACTaBICHUS 0 KOHEYHOCTH M OeckoneuHocTn Bcenennoi. doto-



METPUYECKUH MAPAAOKC U MPOTUBOPEUHS MEXKAY KIIACCUYECKUMM IPEICTABICHUSIMUA O CTPOE-
Hun Bcenennoit u nabmooaenusiMu. HeoOXoauMoCTh MPUBIEYCHHUS OOIIEH TEOPHUH OTHOCH-
TEJILHOCTH JJIsI TOCTpOeHUsI Mosienn Beenennoi. CBs3b MEXAY Fr€OMETPUUECKUX CBOWMCTB MPO-
cTpaHCTBa BceneHHOI ¢ pacnpenesieHHeM U JABMKEHHEM Marepu B Hel. Pacmmpsromiasics
Bceenennas. CBsA3b CpelHEN IUIOTHOCTH MAaTEPUU C 3aKOHOM PACIIMPEHUSI U TEOMETPUUECKUMHU
cBoiicTBamu Bcenennoi. EBkinaoBa u HeeBKIUI0Ba reoMmeTpusi Beenennoit. Onpenenenue pa-
nuyca u Bo3pacta Beenennoit. Mognens "ropsiueit Beenennoit™" u penukroBoe uzinyuyenue. O0-
pa3oBaHUE XMUMHUYECKUX dJeMeHTOB Bo Bcenennoi. OOunue renusi Bo BcenenHoil u He-
00X0IMMOCTh 00pa30BaHus €ro Ha paHHUX 3Tanax 3Boionuu Beenennoit. Heo6xoaumocTs He
TOJIBKO BBICOKOW IUIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOM TEMIIEpATypbl HA PAaHHUX 3Tarax
sBoJiroMK Beenennoun. PenmkToBoe n3nydeHue — U3ydeHre, KOTOpOe OCTalnoch BO Beenennon
OT TOPSYETO W CBEPXIUIOTHOIO COCTOSHUS MATEPUM HA PAHHUX dTanax >KU3HU BcermeHHOM.
HabmotaeMbie CBOMCTBA PEIUKTOBOTO M3MydeHus. [logueMy He0OX0IMMO MpUBIICYCHHUE OOIIIEH
TEOPUH OTHOCUTEIIBHOCTH ISl IIOCTPOEHUS Mojenu BeenenHoi.

CoBpeMeHHbIe po0IeMbl aCTPOHOMUU — 3

VYckopeHnHoe pacuupenue BeenenHoit u téMHas sHeprusi. HabmioneHus: cBepxXHOBBIX 3BE37 |
THIA B JAJIEKUX TajJakTUKaX U OTKPBITME YCKOPEHHOro pacimmpeHus BceenenHoin. OTkpeITHE
CUJIBI BCEMUPHOTO OTTaJKUBaHUA. TEMHas 3Heprus U €€ BIUsSHHAE HAa Maccy BcelleHHOH 1o Me-
pe e€ pacmupenus. [Ipupona cuisl BecemupHoro orrankuanus. OOHapyKeHUE IUIAHET BO3JIE
Apyrux 3B€31. HabmoneHus 3a qBrKEHUEM 3BE3]] U ONIPEAEICHUS MACC HEBUIUMBIX CITyTHUKOB
3BE37], BO3MYILAIOIIMX HUX MPSMOJIMHEHHOE ABMXKEHHE. MeToabl OOHapyX EeHHUs SK30IUIAHET.
OueHka yclIOBHI Ha MOBEPXHOCTSIX 3K301uIaHeT. [louck 3Kx3011aneT ¢ KOMQOPTHBIMH YCIOBH-
AMU JUIA KU3HU Ha HUX. [loucku un3Hu U pasyma Bo Becenennout. Pa3Butue npeacraBieHni o
BO3HMKHOBEHUHU U CYIIECTBOBAHUM KU3HU BO BcenenHoil. CoBpeMEHHbIE OLIEHKH KOJIMYECTBA
BBICOKOPA3BUTHIX LUBWIM3alMil B ["anmaktuke. IlonbiTkn 0OHapyKeHUS W MOCBUIKH CUTHAJIOB
BHE3EMHBIM LIUBUIN3ALUSM.

Pezeps (1 4)

Y4eOHO-TeMaTHYECKOE INIAHMPOBaHHE

Ne
HasBanue pazznena KomnnuectBo uacos
paszzaena
1 BBejieHre B aCTPOHOMHMIO 1
2 AcTtpomeTpus 5
3 HebecHas mexaHuka 3
4 Crpoenue COTHEUHON CUCTEMBI 7
5 AcTpodu3uka 1 3BE3/1Hasi aCTPOHOMHUS 7
6 MuteuHBbIi TyTh 3
7 ["anakTuku 3
8 Ctpoenue u »Botonust BeenenHoit 2
9 CoBpeMeHHbIe TPO0JIEMbl ACTPOHOMHHU 3
Peszepn 1
Bcero 35




KaJIEHIlapHO-TeMaTI/I‘IeCKOE IJIAHUPOBAaHUEC

( 35 ypoxkos, o 1 4 B Hezeo)

Neo Tema ypoKa [ata Mpumeya-
ypoKa nnaH ‘ dakT Hue
Beenenne (1 yac)
1 | BBenenue B acCTpOHOMHUIO |
Actpomerpus (5 4acoB)
2 3Bé31HOE HEOO N3 ctp 16
3 Hebecuble koopanHaTHI M4 ctp20
4 Bunumoe nmxenue mianet u CoiHiia Mns crp 22
5 JBuxenue JIynel. 3aTMeHUst Nneé ctp24
6 Bpewms u kanengapb N7 ctp 28
HebOecnan mexanuka (3 yaca)
7 Cucrema mupa N8 crp 34
8 3aKOHBI IBM)KCHUS TUIAHET N9 ctp 40
9 Kocmuueckue ckopoctu. MeKIuIaHeTHbIE IEPENIETHI M10 ctp 44
Crtpoenne ContHeuHoi cucrembl (7 4acoB)
10 CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUH U cocTaBe ColiHey- M12.ctp50
HOM CUCTEMBI
11 IInanera 3emis M13 ctp52
12 Jlyna u e€ BnusiHue Ha 3eMII0 M14 cTp 56
13 IInaneTsl 3eMHOM TpyMNIIbI M15 crp 60
14 [Inanersi-ruranTel. [1naneTs-kapauku M16 ctp 64
15 Mansie Tena ConHEYHOM CHCTEMBI M17 ctp68
16 CoBpeMeHHbIE MPEJICTABICHUS O MPOUCX0XaeHUsI COJIHEUHOU MNi8 ctp 72
CHUCTEMBI
Actpodusuka u 3Bé3aHas acrponomus (7 yacos)
17 MeTtobl acTpoU3NUECKUX UCCIeA0BaHNUN M19 ctp 76
18 CounHile M20 ctp 80
19 BHyTpeHHee cTpoeHne u UCTOYHUK dHeprun ComHia M21 ctp 86
20 OcCHOBHBIE XapaKTEPUCTUKH 3BE3 ] NM22 ctp 91
21 benble kapMKyu, HEUTPOHHBIE 3BE3/1bI, YEPHBIE ABIPHI. JIBOM- M23-25ctp
HBIE, KPATHBIEC U IIEPEMEHHBIE 3BE3/IbI 94
22 HoBble u cBEpXHOBBIE 3BE3/IBI M26 ctp 98
23 DBOIIONHS 3BE3 M27ctp 103
Mueunsiii nyTsh (3 yaca)
24 I'a3 u ne11b B I'amakTuke MN28.ctp 108
25 Paccesnnble U apoBbIe 3BE3HBIC CKOIUICHUS M29 Crpl110
26 CaepxMaccuBHas 4€pHas Iblpa B IEHTpe MiiedHOro nmyTu N30 cTp 114
I'anakruku (3 yaca)
27 Knaccugukarus ranaktuk M31crp 116
28 AKTHBHBIE TAJITAKTUKH U KBa3apbl M32 ctp120
29 CKOIUTCHHS TATAKTUK N33 crp 122
Crpoenue u 3BoJionust Beesiennoii (2 yaca)
30 KoneunocTs 1 6eckoHeUHOCTh BeenenHoit MN34cTpl26
31 Mopnens "ropsiueit Beenennoit" M36 cTp128
CoBpemMeHHbIe TPOOJIeMBbI acTpOHOMIH (3 yaca)
32 YckopeHHOe pacuiupenue BeeneHHON U TEMHAs SHEPrus M37 ctp 136
33 OOHapyXeHue IJIaHeT y APYTUX 3BE3]1 M 38 crtp 138
34 ITouck »ku3Hu U pazyMa Bo BeeneHHoN M39 crp 140

Pe3eps (1 yac)







