ITPOI'PAMMA

IHO ACTPOHOMUMN
4 11 kiaccoB

IlosicHUTEILHAA 3aANNCKA

[IporpaMmma 10 acTpOHOMHHM OCHOBBIBaeTcsa Ha PDeAeparbHOM TOCYIApPCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe cpeaHero ooOmiero oOpazoBaHus Jyisi 0a30BOr0 YpOBHS U
OpUMEHTHUPOBAHA Ha HCIIOJIb30BaHUE yueOHUKa «AcTtpoHoMmus. ba3oBbiii ypoBeHb. 10-
1 1xnace» aBropa B.M.Uapyruna. [Iporpamma paccuutana Ha 33 yaca (1 yac B Heaelio).

W3ydyenue acTpoHOMuUM Ha 0a30BOM YpPOBHE CpeIHEro oobmero oOpa3oBaHMs
HaIpPaBJICHO Ha JIOCTHKEHUE CIeAYIOIINX HeJsIei:

-0CO3HaHWE MPUHIUITHATIBHON POJIM ACTPOHOMUU B TIO3HAHUU (DYHIAMEHTAIbHBIX 3aKOHOB
pUpPoJIbl U GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI MHUPA;
-npuoOpeTeHne 3HaHUK 0 (PU3MUECKON MpHpo/e HEOSCHBIX TEN M CHUCTEM, CTPOCHUS U
sBOMIOLIMK  BCeneHHol, NpOCTPaHCTBEHHBIX M BPEMEHHBIX MaciuTtabax BceneHHOMH,
HamOoJee BaKHBIX ACTPOHOMHYECKHX OTKPBITHUSX, ONPEACTUBIINX Pa3BUTHE HAYKU U
TEXHUKU;

-OBJIIQJICHHE YMEHUSMH OOBSCHSATH BHAMMOE IMOJIOKEHHE M JBW)KCHHE HEOECHBIX Tell
MPUHIMIAMH ONPEIEICHHSI MECTOTIONOKEHHS U BPEMEHH 110 aCTPOHOMUYECKUM 00BEKTaM,
HaBbIKAMU  MPAKTUYECKOTO  HUCIOJb30BAaHUS  KOMIBIOTEPHBIX  NPWIOKEHUW s
orpeziesieHrs BUJa 3B€3AHOI0 HeOa B KOHKPETHOM ITYHKTE JJIs 3aIaHHOTO BPEMEHH;
-pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIpoliecce NPUOOpPETEeHUs 3HAHWM MO0 aCTPOHOMHUM C HCIIOJIb30BAHUEM PA3IHYHBIX
MCTOYHUKOB MH()OPMAITH U COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH;
-MCTIO0Ib30BaHNUE MTPUOOPETEHHBIX 3HAHUN M YMEHHUU JUIs pelIeHHs] MPaKTHUYECKUX 3a/1a4y
MMOBCEIHEBHOM KU3HU;

-popMUpOBaHNEe HAYYHOTO MUPOBO33PECHHUS;

-opMupOBaHNE HABBIKOB HCIIOJIH30BAHUS €CTECTBEHHO-HAYYHBIX U OCOOEHHO (PU3HKO-
MaTeMaTUYEeCKUX 3HAHUM Ui OOBEKTUBHOIO aHaJIM3a YCTPONCTBA OKpPYXKAIOMIEro MHUpa
Ha MPUMeEpPE TOCTIKEHHUI COBPEMEHHOM acTpO(DU3NKH, aCTPOHOMHH U KOCMOHABTHKHU.

HJIaHpreMLIe pPe3yJabTaTbl 0OCBOCHHUSI KYypcCa

JINYHOCTHBIMU Pe3yJIbTATAMM OCBOCHUSI ACTPOHOMMH SIBJISIFOTCH:

YMEHHUE YIPABIATH CBOCH ITO3HABATEIBHOU NESTEIBHOCTBIO;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHHMIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUU BCEH )KU3HU; CO3HATENIFHOE OTHOLIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCHIENTHON MPO(EeCCHOHATBHON 1 OOIIECTBEHHOM IeITeILHOCTH,

YMEHUE COTPYAHUYATh CO B3POCIBIMHU, CBEPCTHUKAMH, NE€TbMHM MJIAJIIIEr0 BO3pacra B
o0pa3oBaTenbHOM, Y4eOHO-MCCIENOBATENIbCKONH, TPOEKTHOM ®  JPYruX  BHOAX
JIeATEIbHOCTH;

c(OpPMHUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU; OCO3HAHUE 3HAYMMOCTH HAyKH, BIIAJCHHUS JTOCTOBEPHOM MH(pOpMaIe
O NEPEAOBBIX JTOCTUKEHUAX M OTKPBITUSAX MUPOBOM M OTEUYECTBEHHON HAYKH;



3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOilcTBe MHpa U 0OIIeCTBa; TOTOBHOCTD
K HAy4YHO-TEXHUYECKOMY TBOPUYECTBY;

YyBCTBO T'OPJIOCTH 32 OTEYECTBEHHYIO KOCMOHABTUKY, I'YMaHU3M;

IIOJIOKUTENIBHOE OTHOILECHUE K TPYLY, LEJICYyCTPEMIIEHHOCTD;

DKOJIOTMYECKasl KyJabTypa, O€peXHOE OTHOIIEHHE K POJHON 3emie, NpPUPOJHBIM
oorarctBam Poccum, mMupa M KOCMOca, MOHUMAaHHME OTBETCTBEHHOCTH 3a COCTOSIHME
IIPUPOJHBIX PECYPCOB M pa3yMHOE IIPUPOIOIIOIB30BAHUE.

MeranpeaAMeTHBIMH pe3yJIbTaTAMH OCBOCHHS ACTPOHOMMHU ABJISIIOTCS:

1. OCBOEHHUE pe2yisimuUGHbIX YHUBEPCAIbHBIX YU€OHBIX AEHCTBUIL:

CaMOCTOATEIBHO OMPENENATh LEJIH, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHbIE 3a]a4d B
o0pa30BaTeIbHON JAESTEIIbHOCTH U )KU3HEHHBIX CUTYaIlUsX;

OLICHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U IPyrue HEMaTEepUaIbHbIE PECYPCHI,
HE0O0XOAUMBIE JUIsS JOCTUKEHHUS [TOCTABJIEHHON paHee LeH;

COIIOCTABJISATh UMEIOLUECS BO3MOXHOCTU U HEOOXOJIUMBIE JJIsl AOCTHUKEHUS LEIH
pecypchl;

ONPEACIISTh HECKOIBKO MyTEW TOCTHXKEHHUS MOCTAaBICHHOM 1IEMH;

3aJaBaTh IIapaMeTpbl M KPUTEPUH, IO KOTOPBIM MOXKHO OIPEACNINTb, YTO LEIb
JIOCTUTHYTA;

CONOCTABJIATH NOJIYYEHHBIM PE3yIbTaT ACSATEIBHOCTH C IIOCTABICHHOM 3apaHee LEIIbIO;
OCO3HaBaTh IOCJIEJICTBUS JOCTUKEHHUS IIOCTABJICEHHOM 1€MW B  JEATEIBHOCTH,
COOCTBEHHOM >KM3HU U JKU3HHU OKPYKAIOLIUX JIFO/IEH;

2. OCBOCHHUE NO3HABAMENbHbHIX YHUBEPCATBHBIX YUCOHBIX JIEHCTBUIA:

KPUTHUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HH()OPMALIUIO C PA3HBIX MO3ULUI;
pacro3HaBath ¥ (PUKCUPOBATH MPOTHBOPEYHS B HH(POPMAIMOHHBIX UCTOYHHUKAX;
UCIIOJIb30BAaTh PA3JMYHBIE MOJEIBHO-CXEMAaTUYECKHE CPEACTBA JI1 IPEJICTaBICHUS
BBISIBJIEHHBIX B MUH(OPMAIIMOHHBIX UCTOYHUKAX MPOTUBOPEUHI;

OCYILECTBJIATH Pa3BEPHYTHI MHPOPMALIMOHHBIN MMOMCK U CTABUTh HA €0 OCHOBE HOBBIC
(yueOHbBIC M TO3HABATEIIbHBIC) 3a/1a4H;

MCKaTh U HAXOAUTh 0000IIEHHbIE CIIOCOOBI pEeLIEHNUs 33/1a4;

IPUBOJUTH KPUTHUECKUE apTyMEHTHI KaK B OTHOILIEHUU COOCTBEHHOTO CYKJCHHUS, TaK U B
OTHOUIEHUH JCUCTBUI U CY)KJACHUN IPYrOro 4YeJI0BEKa;

aHAM3UPOBATH U MTPEOOPA30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBBIEC CUTYALINN;

BBIXOJIUTh 32 PaMKHU Yy4eOHOIro MpeaMeTa U OCYIIECTBIAThH LIEJICHAIIPABICHHBIA MOUCK
BO3MOKHOCTH LIMPOKOI0 EPEHOCA CPEJICTB U CIIOCOOOB IEUCTBUS;

BBICTpanBaTh MHAWBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsL OTPaHHUUCHUS
CO CTOPOHBI IPYIUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

3aHMMaTh pa3HbIE IO3WIMU B TIO3HABATEIHHON JAEATENHHOCTH (OBITh YYCHHKOM U
yuuteneM; (GopMyaupoBaTh 00pa30BATENIbHBIN 3alIpOC U BBINOJIHATh KOHCYJIbTaTUBHbBIE
(GyHKIIMK CaMOCTOSITENIFHO; CTABUTH MPOOJIeMy U paboTaTh HaJ €€ pelIeHnEM; YIPaBIsATh
COBMECTHOM MMO3HABATEIbHON AEATEIbHOCTHIO U MTOAYUHATHCS);

3. OCBOEHHE KOMMYHUKAMUBHBIX YHUBEPCATBHBIX yUEOHBIX IEHCTBUI:

OCYILECTBJIATD JCJIOBYI0 KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMM, TaK U C B3POCIBIMHU (KaK
BHYTpHU 00pa30BaTeIbHON OpraHu3alim, Tak 1 3a e€ IpeeIaMu);

IPU OCYIIECTBICHUU TPYIIOBOM pabOThl OBITh KaK PYKOBOAMTEIEM, TaK U UJICHOM
MPOEKTHOM KOMaH/bl B Pa3HbIX POJISX (F€HEpaTOpOM HAEW, KPUTHUKOM, UCIIOJHUTEIIEM,
MPE3EHTYIOIUM U T. 11.);



pPa3BEPHYTO, JIOTUYHO U TOYHO H3JaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
aZICKBaTHBIX (YCTHBIX M TUCBMEHHBIX ) SI3BIKOBBIX CPEJCTB;

pacrno3HaBaTh KOH(JIMKTOTEHHBIC CUTYAIlMH M TPEIOTBPAIIaTh KOH(JIHMKTBHI 10 UX
aKTUBHOU (ha3bl;

COTJIaCOBBIBATh MO3UIIMK WICHOB KOMaHJIbI B MpoIlecce paboThl HaJ OOIIUM MPOAYKTOM
(peeHuem);

MPEACTABIATh MYOJIUYHO PE3yIbTaThl MHAUBUIYATIbHONW W TPYIIOBOM JEATEIBHOCTH KaK
repel 3HaKOMOM, TaK U MEPE] HE3HAKOMOU ayIuTOPUEH;

noa0upaTh MApTHEPOB MJIsl  JEJOBOM KOMMYHMKAIMM, HUCXOAS U3 COOOpakKeHH
pPE3yJIbTaTUBHOCTU B3aUMOJICHCTBUS, & HE JINYHBIX CUMIIATUN;

BOCIIPUHUMATh KPUTUYECKHE 3aMEUaHUs KaK PECypC COOCTBEHHOTO pPa3BUTHS;

TOYHO U EMKO (OpPMYIHPOBATh KaK KPUTHUECKHE, TaK M OJI0OpUTEIIbHBIC 3aMEYaHUS B
aJipec Ipyrux JItoJIel B paMKax JIeJI0BOM 1 00pa30oBaTeIbHOM KOMMYHUKAIINH, U30erast pu
ATOM JIMYHOCTHBIX OLIEHOYHBIX CYKJICHUHU.

IlpeaMeTHBIMH pe3yJIbTATAMH OCBOEHHMSI ACTPOHOMHM Ha 0a30BOM YpPOBHe
SIBJIAIOTCSH:

c(hOpMHUPOBAHHOCTH IIPEICTaBIECHUH 0 cTpoeHnH COTHEYHOU CUCTEMBI, SBOJIIOINHN 3BE3NT U
BcenenHoii, mpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHoi;

NOHMMAaHHE CYILIHOCTH HaOIoAaeMbIX BO BeelleHHOH sIBIeHMI;

BJIAJICHUE OCHOBOIIOJIAratOlIMMU aCTPOHOMUYECKUMH ITOHATUSAMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMM, YBEPEHHOE TI0JIb30BAHUE ACTPOHOMHYECKOW TEPMHUHOJIOTHEN U
CHUMBOJIMKOM;

chOpPMUPOBAHHOCTh MPEJCTABICHUM O 3HAUYEHWHW aCTPOHOMHUU B MPAKTHUYECKON
JIEATENIbHOCTH U TAJIbHENIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH;

OCO3HAHHE POJU OTEYECTBEHHOW HAYKM B OCBOEHHUU U HCIOJIb30BAaHUU KOCMHUYECKOIO
MIPOCTPAHCTBA U PA3BUTUSI MEXKTYHAPOIHOTO COTPYIHUYECTBA B ATOM 001aCTH.

Conepxxanue Kypca

BBenenue B actponomuio (1 )
Crpoenue u macitadbl Beenennoii. Kakue tena 3anonustor Beenennyro. Kakossl nx xa-
pakTepHble pa3Mepbl W paccTOsiHUS Mexay HumH. Kakue ¢uznueckue ycioBHs
BCTpevaroTcs B HUX. Beenennas pacmmpsierca. CoBpeMeHHbIe MeTO bl HabmoaeHui. e
U Kak paboTaloT camble KpYIHbIE ONTHYECKHE Teieckonbl. Kak acTpoHOMBI MCCIENYIOT
ramma-usirydenue BeenenHon. UTo yBuIenu rpaBUTalMOHHO-BOJIHOBBIE U HEHTPUHHBIC
TEJIECKOTIBI.

Actpomerpus (5 1)
3Bé3aH0€ HEeO00. Co3Be3aus ceBepHOro nosnymapus. HaBuranmonuelie 38E3761. JBHKEHNE
Comnna mo sximuntuke. [letneobpaznoe nBwkenue miuaHeT. HeOecHblii sKBaTop H
HeOeCcHbIN MepuInaH. DKBaTOpUaIbHAsl U TOPU30HTAIbHAS CUCTEMa HEOECHBIXKOOPMHAT.
Bunumoe nBmxenue HeOecHbIX cBeTwi. [leTieobpazHoe nBMKEHHE IUIAHET, MOMSITHOE U
psIMOE JIBUKEHUE IUIAHET. OKIMINTUKA, 30JuaKalibHble co3Be3nusd. HepaBHoOMepHoe
nekenne CoinHia no skinuntuke. JApmxenue Jlynsl. @a3bl JlyHbl 1 CHHOAMYECKUI MECHI,
YCJIOBUSI HACTYIUICHMS COJHEYHOIO M JYHHOrO 3arMeHui. [IpuumHbl HacTyrieHus
COJIHEUHbIX 3aTMeHu. Capoc u npejcka3zanus 3aTMeHuil. Bpemsin kanengaps. 3BE3aHOE U
COJIHEUHOE BpeMs, 3BE3IHBIA U TPOIHUYECKUH TOA. Y CTPOMCTBO JYHHOIO M COJIHEYHOI'O
KaJeHaaps, npobiieMbl uX corjacoBaHus. FOmmanckuili u



TPUTOPUAHCKUN KaJeHAAPH.

HebecHasi Mmexanuka (3 )
IIpencraBienns o crpoeHun COJHEYHOW CHCTEMBbl B AaHTHYHBIE BpEMEHAa U B
cpelHeBeKoBbe. I'enuonieHTpuyeckas cucTeMa MHUpa, JOKA3aTeIbCTBO BpALEHUS 3e€MIIU
Bokpyr Comnnua. [Tapamnakc 3B€3/1 1 ONpeAeIeHUuE pacCTOSIHUS 10 HUX, napcek. OTKpbITHE
N.KennepoM 3akOHOB JBMKEHUS IUIaHET. OTKPBITHE 3aKOHA BCEMHUPHOI'O TIATOTEHHUS U
o6o0ménnnle 3akoHbl Kemepa. Ompenenenne Macc HeOecHbIX Tel. KocMmmueckue
ckopocTd. Pacuérel nepBoil U BTOPO KOCMUYECKON CKOPOCTH U UX (PU3HUECKHIA CMBICIL.
[Tonér KO.A. T'arapuna BOKpyr 3emiin Mo KpyroBoil opOute. MexIjaHeTHbIE TIEPENETHI.
[ToHsiTHE ONTUMAJIBHOM TPACKTOPUHU NOJIETA K IIaHeTe. BpeMs mosnéra K miaHeTe U aThl
craptoB. Jlyna u e€ BnusHue Ha 3emunto. JIynublil pensed u ero npupona. IlpunusHoe
B3anMmojercTeue mexay Jlynon m 3emnéi. Ynpanenue JlyHsl oT 3emin M 3aMeniieHue
BpaieHus 3emiu. [Ipeneccust 3eMHOM OCH U TTpeIBapeHUE PABHOACHCTBUM.

CTpoeHue coJIHeUHOI cucTeMbl (7 1)
CoBpemennbie npenacrabieHuss o Conneunoir cucteme. CocrtaB COTHEYHON CUCTEMBI.
[1naHeTsl 3eMHOM TpyNIMbl U MJIAHETHI-TUTAHThI, UX TPUHIUIHAIbHbBIE pazauuus. O61ako
koMmetr Oopta u Ilosic Koiinepa. Pa3mepsl Ten conHewyHoil cuctembl. Ilnanera 3emuis.
®opma u pazmepsl 3emiau. Buyrpernee crpoenue 3emun. Ponbs mapaukoBoro 3¢ dexra B
dopmupoBanuu kiaumara 3emuu. MccnemoBanust Mepkypusi, Benepst m Mapca, ux
cxoxecTb ¢ 3emu€id. Biausitnue napaukoBoro ¢ dexra Ha knuMmat 3emin U Benepsol. EcTb
7M1 KU3Hb HAa Mapce. DBosronus opout cyraukoB Mapca ®oboca u Jleiimoca. [1nanersi-
ruranTel. @usnueckue cBoricrBa FOnurepa, Catypna, Ypana u Henrtyna. Bynkannueckas
nesTenbHOCTh Ha cnyTHuke FOmnurtepa WMo. Ilpupona kosen BOKPYr IJIaHET-TUTAHTOB.
IlnaneTpl-kapauku W ux cBoiicTBa. Manbie Tena ComHeuHoil cuctemsl. IIpupoma u
NBUKEeHHE acTeponnoB. Cnenuduka IBHKEHHUS rpymin actepouoB TposHieB u ['pexos.
[Ipupona u newxkenue komet. Ilosc Koitmepa m O6mako xomer Oopta. Mereopsl u
MeTeopuThl. [Tpupoaa nagaromumx 38€3/1, METEOPHBIE IOTOKU U UX paIuaHThl. CBsI3b MEXKTY
METEOPHBIMU MOTOKaMU M KomeTaMu. [Ipupona KaMEHHBIX U KEJIE3HBIX METEOPHUTOB.
IIpuposa METEOPUTHBIX KPaTEPOB.

AcTtpodusuka u 3Bé3Hasi actponomus (7 1)
Metoap! acTpopU3NIECKUX UCCIECAOBAHUN. Y CTPOWCTBO M XaPAKTEPUCTUKHU TEIIECKOIIOB
pedpakTopoB U pedaeKTOpoB. YCTPOICTBO PaJMOTENIECKOINOB, paIuOUHTEP(HEPOMETPHI.
Connue. OcHoBHble xapakTepucTuku ConHua. OmnpeneneHue Macchl, TEMIEPATYPHI U
xumudeckoro coctaBa Conuna. Crtpoenue conHeuHodt atmocdepsl. ConHeuHas
aKTUBHOCTh W e€¢ BiMsHUE Ha 3emumo U Oumochepy. BHyrpennee crpoenme ConHIa.
Teopernueckuii pacu€t TemnepaTypbl B ieHTpe CoJiHla. SaepHblii HICTOYHUK YHEPTUU U
TEPMOsIIEPHBIE PEAKIIMY CUHTE3a TeIUs U3 BOJOPO/a, IEPEHOC AHEPTUH U3 LeHTpa CoaHua
HapYXy, KOHBEKTHBHAs 30Ha. HEUTpUHHBIN TenecKol 1 HaOJt0IeHUs TOTOKAa HEUTPUHO OT
Connuma. OrmpeneneHue OCHOBHBIX —XapaKTEPUCTHK 3BE3J: Macchl, CBETHUMOCTH,
TEeMIlepaTypbl M XHUMHUYECKOTO cocTaBa. CrekTpanbHas kinaccuukainus 3BE3A U e
¢uznyeckne ocHOBHI. JlmarpaMma "crieKTpaibHbIN KIacc-CBETUMOCTD ' 3BE3]T, CBA3h MEXKITY
Maccoi UM CBETUMOCTHIO 3BE31l. BHyTpeHHee cTpoeHue 3BE31. CTpoeHne 3Be3/bl INIABHON
nociyieoBaTesIbHOCTU. CTpoeHue 3BE3]] KPACHBIX TMIAHTOB M CBEpXTUraHToB. CTpoeHue
3BE37 OenbIX KapiMKOB M Npelen Ha ux maccy — npenenYannpacekapa. Ilynbcapsl u
HEWTpOHHBIE 3BE31bl. [Iprpona 4€pHBIX IbIp W KX napameTpsl. /[BOMHBIE, KpaTHBIE U
nepeMeHHble 3BE3/1bl. HabmoieHnst TBOMHBIX U KpaTHBIX 3BE3/1. 3aTMEHHO-TIEpEMEHHbIE
3BE31bl. OmpeneneHre Macc ABOWHBIX 3BE3.



[Tynbcupyromue nepeMeHHble 3BE3/Ibl, KpUBbIE U3MEHEHHS Oiecka nedena. 3aBUCUMOCTh
MEXAY CBETUMOCTbIO M IepuojoM mynbcauuii y uedeun. lLledeuast — masku BO
BcenenHoil, 10 KOTOPBIM OMpPEAENISAIOT PACCTOSHUA 10 JANEKUX CKOIUIEHUM U TaJIaKTHK.
HoBble u cBepXHOBBIE 3BE31bl. XAPAKTEPUCTUKN BCIBIIIEK HOBBIX 3BE3/A. CBSA3b HOBBIX
3BE3]1 C TECHBIMU JBOWHBIMHU CHCTEMaMH, COJEPKallUMU 3BE31y OCNbIii KapIuK.
[leperexkanue BellecTBa W SACPHBIA B3pbIB Ha NOBEpXHOCTH Oernoro kKapiuka. Kak
B3PBIBAIOTCS CBEPXHOBBIE 3BE31bl. XapaKTEPUCTUKU BCIBIIIEK CBEPXHOBBIX 3BE3M.
['paBuTanIMOHHBIN KoJUIamc Oejoro Kapivka ¢ Maccoil YaHnpacekapa B COCTaBE TECHOM
JIBOMHOM 3B€3/1bI — BCIIBIIIIKA CBEPXHOBOM | THMa. B3pbIB MacCUBHOM 3B€3/bl B KOHLIE CBOEH
ABOJIIOIIMHU — B3pbIB cBepXxHOBOM || Tuma. Habmionenue ocTtaTkoB B3pHIBOB CBEPXHOBBIX
3BE3/1. DBOIIOLMS 3BE3/: POKICHHE, )KM3Hb U CMEPTh 3BE3/. Pacuér npoaomKuTeIbHOCTH
KU3HU 3BE3] pa3sHOM Macchl Ha IJIABHOM IMOCIeNoBaresbHOCTH. llepexon B kpacHble
TMFAHTBl W CBEPXIMIAHTBl IOCiie ucdepnaHus Boaopoja. CHOKOWHas 3BOIIOLUS
MaJOMAaCCHUBHBIX 3BE3/] U IPABUTALIMOHHBIN KOJIJIAIC U B3PbIB C 00pa30BaHUEM HEUTPOHHOM
3B€3/Ibl WJIM UYEPHOM JbIphI MAacCMBHOM 3Be3nbl. OrmnpenesieHre Bo3pacTa 3BE3THBIX
CKOIUIEHUH U OTJEIbHBIX 3BE3[, MPOBEPKA TEOPHH IBOIOLINU 3BE3.

Mueunsiii IIyTs (3 4)
'a3 u neue B [anmaktuke. OOpa3oBaHHME OTpakaTeNbHBIX TyMaHHOCTEW. [IpuumHbI
cBeyeHus AU dy3HBIX TyMaHHOCTEeH. KOHIIEHTpaIus ra30BbIX U MBIJIEBBIX TYMaHHOCTEH
B ['anmaktuke. PaccessHuble u mapoBbie 3BE3NIHBbIE cKoruieHus. HaOnromaembie cBOMCTBa
paccestHHBIX 3BE3NMHBIX CcKormieHWH. HalOmromaemble CBOMCTBAa MIAPOBBIX 3BE3IHBIX
CKOIUICeHMH. Pacrmpenenenne u XapakTep JABWKEHHsI CKOIUIEHMM B ['amakTuke.
Pacnpenenenue 3BE31, CKOmIeHH, ra3a u npuid B ['anaktuke. CBepxMaccuBHas y€pHas
IbpIpa B LeHTpe ["anakTuku u kocmMudeckue aydu. MHppakpacHble HaOMI0ICHUS IBUKEHUS
3B€31 B HeHTpe [amakTuku m oOHapykeHHe B LEHTpe [ almakTWKu CBEpX- MacCHUBHOU
yepHoil npIpbl. Pacuér napameTrpoB cBepxmaccuBHOW u4€pHOM AbIpbl. Habmionenus
KOCMMYECKUX JIY4eH U UX CBSI3b C B3pbIBAMH CBEPXHOBBIX 3BE3].

TanakTukm (3 4)
Knaccudukamust ramaktuk mo ¢gopme W KaMepTOHHas auarpamma XaOOma. CBoiicTBa
CIUPAJbHBIX, JUTMIITUYECKUX U HENPABUWIbHBIX TaJakTHK. KpacHoe cMellleHne B ClIeKTpax
rajJakTUK U OIpENeIeHHe PACCTOSIHUS /10 HUX. 3akoH XaOb6ma. Bpamienwe ranaktuk u
TEMHAas MaTepysi B HUX. AKTUBHbBIE TAJIAKTUKH U KBa3aphl. [[pupoia akTHBHOCTH ralnakTHK,
paZvoraJakTUKU U B3aUMOJECUCTBYIOIIME ranakTuku. HeoObluHbIECBOMCTBA KBA3apOB, UX
CBSI3b C AJIpaMH TaJaKTHUK U aKTUBHOCTHIO YEPHBIX JbIp B HUX. Habmromaembie cBoicTBa
CKOIUICHMM  TaJakTHK, pPEHTTEHOBCKOE  W3JIy4eHHME, TeMIlepaTypa M Macca
MEXTaJaKTUYECKOTO Ta3a, HEOOXOJUMOCTh CYIIECTBOBaHHS TEMHOW Marepuu B
CKOIUIEHUsX ranakTuk. OleHKka Macchl TEMHOM MaTepuM B CKOIUIEHMAX. Sdencras
CTPYKTYypa pacupeieseHns rajJakTUKU CKOIJIEHUW rajlakTUK.

Ctpoenue u 3Bojonust Beesiennoii (2 4)
Koneunocte u OGeckoHeUHOCTh BceneHHOM — mapaJoKChl KJIACCUYECKONW KOCMOJIOTHHU.
3aKOH BCEMHPHOTO TSTOTCHHS M TMPEJICTABICHHUS O KOHEYHOCTH M OECKOHEYHOCTH
Bcenennoil. ®oToMETpUYECKUU MMapajoKC M MPOTUBOPEUUS MEXKIAY KIACCUUYECKUMU
MpEeACTaBICHUAMH O CcTpoeHun Bceenennoit u HaOmoneHusimu. HeoO6xomumMocTh
NPUBJICYECHUS OOIIEH TEOPUU OTHOCUTEIBHOCTH Ui IOCTPOeHMsI Mojenu BceneHHOM.
CBs3b MEXIY F€OMETPUYECKUX CBOWCTB MPOCTpaHCTBA BceaeHHON ¢ pacnpeneneHueM u
JIBIDKEHHEM Marepuu B Hel. Pacmumpstomasics Bceenennas. CBsi3b CpeHEN IUIOTHOCTH
MaTepuyd C 3aKOHOM paCIIMpEHUs MW TEOMETPUYECKUMH CBOMCTBAaMH BceneHHoM.
EBxinoBa U HeeBkIuaoBa reomerpus Beenennoil. Onpenenenue paauyca U BO3pacTa



Bcenennoit. Mogens "ropsiueir Bcenennoit" u penukroBoe umznmydeHue. OOpazoBaHue
XUMHUYECKHUX DJIEMEHTOB BO Bceenennoi. O0Ounne renus Bo BeeaeHHol 1 HE00X0IMMOCTh
o0Opa3oBaHUs €ro Ha paHHUX 3Tarnax ’Bojtonnu Beenennoit. Heo6xo1MMOCTh HE TONBKO
BBICOKOM IJIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOW TEMIIEPATyphl HA PAHHUX 3Tarax 3BO-
mouuu BceeneHHoll. PenukroBO€ u3NydeHME — M3IYy4EHHE, KOTOPOE OCTaJIOCh BO
BceneHHol OT ropsYero u CBEPXIUVIOTHOTO COCTOSIHUSA MAaTEpUH HA PAHHUX ATalax KU3HU
Bcenennoii. Habnromaembie cBOHCTBA PENUMKTOBOTO u3nydeHus. [louemy HeoOXoaumo
MpUBJICUEHUE O0IIEeN TEOPUH OTHOCUTEIBLHOCTH JJIs MOCTPOCHUS Mojiesin BeeneHHoil.
CoBpeMeHHbIe TPOGJIEeMbI ACTPOHOMUU — 2 4

YckopenHoe paciupenue Beenennoit u téMuas saeprusi. Habmonenns cBepXHOBBIX 3BE3]1
I Tuna B pan€kux rajgakTHUKax M OTKPBITUE YCKOPEHHOTO pacliMpeHus BceneHHOH.
OTKpbITHE CUJIBI BCEMHPHOTO OTTAJIKHUBaHMs. TEMHasi SHEprus W e€¢ BIUSHHE HAa MacCy
Bcenennoit mo Mmepe e€ pacumupenus. llpupoma cunbl BecemupHOro orTamkuBaHUA.
OO6HapyxeHue TJIaHET BO3Je JApyrux 3BE3A. HaOmionmeHust 3a JBMKEHHEM 3BE3T U
ONpEJIETICHUsI MAacC HEBUJIMMBIX CIIYTHHUKOB 3BE3], BOZMYIIAIOIINX UX HPSIMOJIMHENHOE
IBrKeHue. Meroabl oOHapyxkeHus sk3oraaHeT. OlleHKa YCJIOBMM Ha MOBEPXHOCTSIX
sk3oriaHeT. [Touck sx301utaneT ¢ KOMGOPTHBIMU YCIIOBUSIMU JUIS )KU3HU Ha HUX. [loncku
KWU3HU M pazyma BO Bcenennoil. Pa3zBuTue mnpeacTtaBiieHMid O BO3HUKHOBEHHM U
CyLIECTBOBAaHMU KM3HU BO BcenenHoil. CoBpeMEHHbIE OLIEHKHM  KOJHWYECTBA
BBICOKOPa3BUTHIX IuBWIM3anuid B [amaktuke. [lombITku OOHApy>KEHUS M TOCBUIKU
CUTHAJIOB BHE3EMHBIM IIUBUIIU3AIUSM.

TemaTnyeckoe NJIaHMPOBAHUE

No KonnuectBo
paszena HaszBanue paznena HACOB

1 BBenenue B acTpoHOMUIO 1
2 ActpomeTpust 5
3 Hebecnas mexanmnka 3
4 Crpoenune CoIHEYHOI CUCTEMBI 7
5 Actpodusuka u 3BE3/1HAsI ACTPOHOMUS 7
6 Muie4HbIil Ty Th 3
7 [anaktuku 3
8 Ctpoenue u 3Bomronusa BeeneHHoi 2
9 CoBpeMeHHbIe TPOOIEMbl ACTPOHOMUU 2
Bcero 33
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