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Pabouast mporpamma o actponomuu jyist 10-11 kimaccoB cocTaBiieHa Ha OCHOBE 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO OO0IIero 00pa3oBaHus 0 aCTpOHOMHUH, [IpruMepHOit mporpaMMbl CPeTHETO (TIOTHOTO)
o0pa3zoBaHUsI 110 aCTPOHOMUHM (06a30BbIi YPOBEHB) M aBTOPCKOU mporpamMmbl «ActpoHomust 10-11» (aBTop
B.M. Yapyrun).

PaGouas nporpamma pa3paboTaHa B COOTBETCTBUH C:
— HOPMATUBHLIMHU IIPABOBBIMU dKTaMU U MCTOANYCCKUMU JOKYMCHTaAMU (I)e[[epaHBHOI‘O YPOBH::
— MepepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-®3 "O6 ob6pazoBanuu B Poccuiickoit @enepanun";

— ITopsiakoM OpraHU3aliy U OCYILIECTBICHHS 00pa30BaTEIbHOM e TEILHOCTH 10 OCHOBHBIM
00111e00pa30BaTeIbHBIM POrpaMMaM — 00pa30BaTEILHBIM ITPOrPaMMaM Ha4aaIbHOTO 00IIEero, OCHOBHOTO
o0rmiero u cpenHero odIero oopasoBanus, yTB. MpukazoM MunoOpHayku Poccun ot 30.08.2013 Ne 1015;

— IMPUMEPHBIMU IIPOrpaMMaMHu 10 IPEeaMETY;

— nucbMo MunmcTepcTBa o6pazoBanus u Hayku PD ot 28.10.2015r. Ne 08-1786 «O pabounx mporpammax
Y4eOHBIX TPEIMETOB .

VY4ebnas nmporpamMMa paccuntana Ha 35 yuaeOHbIX yacoB (o 1 4 B Hezemnmio B 10 kitacce U B mepBoM
noxyromuu 11 kiacca). [Iporpammoii mpeycMOTpeHO poBeIeHHE:

o IlpoBepounbix paboT - 4;
e HUTOrOBBIX TECTOB - 1.

[TpomMexyTouHas aTTecTanus MPoBOIUTCS B popme nmpoBepouHbIX padoT (rmo 10-15 MuHyT) B KOHIIE
JIOTUYECKH 3aKOHYEHHBIX OJIOKOB yueOHOro Marepuaina. itorosas arrectanus nperycMOTpeHa B BUJIE
HUTOTOBOIO TECTA.

AcTpoHOMHMSI 3aHMMAET 0c000€ MECTO B CUCTEME €CTECTBEHHO — HAYYHBIX 3HAHHM, TaK KaK OHa 3aTparuBaeT
ITyOMHHBIE BOIIPOCHI CYIIECTBOBAHUS YEIOBEKA B OKPYKAIOIIEM MHUPE U B HEM KOHIIEHTPUPYIOTCS
OCHOBHBIE ITPOTUBOPEYUS MEXKY OBITHEM YEJIOBEKa U €ro co3HaHueM. Ha npoTsbkeHnu ThicsyeneTuit
acTpOHOMHMS I1araja B HOTY ¢ ¢puiiocodueil u peaurueit, uHpopmanueil, nouepnHyTol u3 HaOIr0AEHUN
3BE3IHOr0 HeOA, MUTaNa BHYTPEHHUI MUp YE€JIOBEKA, €r0 PEIUTHO3HbIE IPECTaBICHNS 00 OKpYKarOIIeM
mupe. Bo Bcex apeBHUX Qpritocopckux MIKoIax acTpOHOMHUS 3aHUMasa Beyliee MecTo. Tak Kak
aCTPOHOMHUS HE 3aTparuBajia HEMOCPEACTBEHHO YCIOBUS KU3HU U JAESITEIbHOCTH YEJIOBEKA, TO HOTPEOHOCTh
B Hell BO3HUKaa Ha 0oJiee BHICOKOM YPOBHE YMCTBEHHOTO U JTyXOBHOTO pa3BUTHs YeJIOBEKaA, U TI0ATOMY,
OHa OblIa IOCTYIHA IOHUMAaHMIO Y3KOT0 Kpyra 00pa30BaHHBIX JIIOJEH.

Bcé coBpeMenHoe ectecTBO3HaHUE: QU3HKA, MaTEMaTHKa, reorpadus U Ipyrue HayKu — MUTAIOCh U
pa3BHUBAJIOCH O1aroaps pa3BUTHIO aCTPOHOMUU. J[0CTaTOUHO BCIIOMHUTH MEXaHUKY, MAaTEMaTUIECKHUI
aHanu3, pa3BuTbie HpIOTOHOM M €r0 TociieIoBaTe I IMUA B OCHOBHOM JIJIsI OOBSICHEHUS JBMKEHUST HEOECHBIX
ten. CoBpeMeHHbBIE UICH U TEOPUH: 00IIas TEOPUSI OTHOCUTENBHOCTH, (PU3KKA SJIEMEHTAPHBIX YaCTHI] — BO
MHOT'OM 3MKTYTCSl Ha JOCTHXKEHUSIX COBPEMEHHOM aCTpPOHOMUH, TaKUX €€ pas/iesioB, Kak acTpopu3nKa U
KOCMOJIOTHS.

YT0o05I IpaBUJILHO MMOHATH COBPCMCHHOC €CTCCTBO3HAHUC, HCO6XOIII/IMO HN3y4aTb aCTpOHOMMUIO,
IMPOHU3LIBAIOIYTO €I'0 U JICKAITYIO B €TI0 OCHOBAX. MHorue cuenuaiaucTh CUHUTAIOT, UTO BOO6HI€
npenoaaBaHne €CTCCTBO3HAHUSA HAJI0 TOCTPOUTh Ha OCHOBEC €Iro aCTPOHOMHUYCCKUX KOpHeﬁ. HO-BI/II[I/IMOMy,
Takou MOoAXO MO3BOJIUT HE TOJIBKO IMTOBBICUTH KAY€CTBO €CCTCCTBCHHO-HAYYHOI'O 06pa3OBaHI/I$I, HO 1 pCIIUTDH
npo6neMy MOTCPU MHTEPECA YUAIUXCA K U3YUCHUIO CCTCCTBCHHBIX HAYK.

Ccbuikn Ha IHTEpHET-pecypChl U IUTEPATyPy NO3BOJIAT IPUBJIEYD JONOJHUTEIbHBIE HCTOYHUKH
nH(OPMAILIUY TIPU U3YICHUH TEMBI.



COJAEPKAHUE KYPCA

BBenenye B acCTpPOHOMHUIO

Crpoenue n macmrtadbl BeesieHHoM, 1 coBpeMeHHble HaOMoaeHus Kakue Tena 3anonustor Beenennyro.
KakoBbI nx XxapakTepHbIe pa3Mephl U pacCTOSAHUS MeXAy HUMU. Kakue Gu3nueckue ycnoBusi BCTPEYarOTCs B
Hux. Becenennas pacmmpsiercs.

I'ne u kak paboTaroT cample KpyIMHbIE ONTHYECKHE TEIECKONbI. Kak acTpOHOMBI HCCIIETYIOT TaMMa-
n3nydyenue BeenmenHoil. UTo yBUAENN TpaBUTALlMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

AcTpoMeTpus

3Bé3aH0€e He00 M BHAUMOE ABMKEHNE HEeOeCHLIX CBEeTHJI

Kaxkwue 3BE311b1 BXOaAT B co3Be3aust Opuona u Jlebens. CoHile IBHKETCS M0 SKIUNTUKE. [1maneTs
COBEPIIAIOT METICOOpa3HOE IBIXKCHHUE.

HebecHble KOOpAMHATHI

UYro Takoe HeOeCHBIN FKBATOP U HeOeCHbII MepuauaH. Kak CTposT S3KBaTOpHAIbHYIO CHCTEMY HEOECHBIX
KoopauHaT. Kak CTposIT rOpH30HTAIBHYIO CUCTEMY HEOECHBIX KOOPIMHAT.

Buaumoe aBpuskeHHe NJIAHET U Co.mma

[Tetneobpa3zHoe NBMKEHUE TIIAHET, MOMSATHOE U MPSMOE JIBIYKEHUE IIAaHET. DKIUNTHUKA, 30HaKaTbHbIE
co3Be3ausi. HepaBHoMmepHoe aBmxenne CoHIA MO SKJIUINITHKE.

JABukenue JIyHbl u 3aTMeHUs

®as3pl JIyHBI U CHHOIMYECKUI MECSILL, YCIIOBUS HACTYIUIEHHS COJIHEYHOTO U JIYHHOTO 3aTMeHUM. [Touemy
MIPOUCXOJAT CONHEUHbIE 3aTMeHus. Capoc U IpecKa3aHus 3aTMEHUN

Bpems u kajeHaapb
3BE3/IHOE U COJTHEYHOE BPEMsl, 3BE3THBINA U TPOITUUECKHUM TOJI.

Y CTpOHCTBO JTYHHOT'O M COJTHEUHOTO KaJjleH1aps, MpoOseMsl ux cornacoBanus KOnmanckuit u
TPUTOPUAHCKUIN KAJICHIApH.

HebecHass MexaHHKA

I'emouneHTpuyeckasi cucreMa MUpa

[Ipeacrasnenus o crpoeHnu CONHEUHON CUCTEMBI B AHTUYHBIE BPEMEHA U B CPETHEBEKOBBE.
['enuonieHTpryueckas cuctema MHpa, 10Ka3aTeabcTBO BpamieHus 3emiid Bokpyr Connua. [lapannakc 38E31 u
OnpeIelIeHUE PacCTOSHUS 10 HUX, TTApPCeK.

3akonbl Keniepa

Otkpsitue 1. Kennepom 3akoHOB ABMkKeHUS MIaHeT. OTKpBITHE 3aKOHA BCEMUPHOTO TATOTEHUS U
0000ménnsIe 3akoHbl Kerepa. Onpenenenrne Macc HEOECHBIX TEJ.



Kocmuueckue ckopoctu

Pacuérsl epBoii 1 BTOPO KOCMUYECKOM CKOpOCTH U uX ¢usnueckuit cmbici. [Tonér FO.A. I'arapuna
BOKPYT 3e€MJIU TI0 KPYT'OBOi opouTe.

MexniianeTHbIe NepeaéTbl
ITonsATHE ONTUMATIBHOM TPAEKTOPHUU IOJIETA K IIaHETe. Bpems 1oJ1€Ta K IUIaHeTe U JaThl CTapTOB.
JlyHna u eé Biausinue Ha 3emJ110

Jlynnslii penbed u ero npupona. [IlpunuHoe B3aumoaeiicteue mexay JIynou u 3emnéid. Y nanenue JIyHs
0T 3emJiu U 3amesieHue BpaeHus 3emiu. [Ipeneccus 3eMHOI ocH U IIpeiBapeHNE PaBHOAEHCTBUI.

CrtpoeHHe COJTHEYHOI CHCTEMBI

CoBpemennble npeactaBiennst 0 CoaHevHOI cucTeme.

CocraB ConHe4yHOM cucTeMbl. [ImaHeTsl 36MHOM IPYIIIBI U IUIAHETHI-TUTAHTHI, UX IPUHIUIHAIIBHBIC
pazmuunst. O6mako komer Oopta u Ilosic Koiinepa. Pazmeps! Ten COMTHEYHOH CHCTEMBI.

Ilnauera 3emuas

®opma u pazmepsl 3emiu. Bayrpennee crpoenue 3emin. Ponb napaukoBoro agdexra B GopMUpOBaHUH
KJIUMAaTa 3eMJIH.

IlnaneTsl 3eMHOM rPyNIbI

Uccnenoanus Mepkypusi, Benepst u Mapca, ux cxoxectsb ¢ 3emnéit. Kak mapuukoBsiit 3¢ pexT rpeer
MOBEPXHOCTh 3eMITu U meperpeBaeT arMmocdepy Benepsl. EcTb 1 u3Hb Ha Mapce. DBomtonus opouT
cnyTHukoB Mapca ®@oboca u Jlelimoca.

Il1aHeTBI-rUranThl

dusnyeckue cporictsa fOnurepa, CarypHa, Ypana u Henrtyna. Bynkanudeckast 1esiTEIbHOCTh Ha CITyTHUKE
IOnurepa Ho. Ilpupoaa xoner BOKpYr MjaHET-TUTAHTOB.

I[lnaneTbI-kapJIMKN U UX cBoOiicTBA. MaJible Tes1a CoJIHEUHO# CHCTEMBbI

[Tpupona u aBmxenue acteponioB. Crenuduka ABMKEHUS rpymnn acrepouioB TposHieB u ['pekoBs.
[Tpupona u aeuxenue komer. [losic Koitnepa u O6nako komet Oopra. [Ipupoia MeTeopoB U METEOPHUTOB.

MeTeopsbl U METEOPUTHI

[Ipupona nagaromux 3B€31, METEOPHBIE TIOTOKN U UX paguaHThl. CBA3b MEXAY METEOPHBIMU ITOTOKAaMU U
koMmeramu. [Ipupoia KaMEHHBIX U XKEJIE3HBIX METEOPUTOB. [Ipupo1a METEOPUTHBIX KPaTEPOB.

IIpakTnueckas acrpodpusuka u pusuka CoaHa

MeToabl acTpopu3MUeCKNX UCCIeT0BAHNMI

VY CTpoiCTBO 1 XapaKTEPUCTUKH TEJIECKONOB PEPPaKTOPOB U Pe(IIEKTOPOB. Y CTPOMCTBO pauOTEIECKOIOB,
panuouHTepHepOMETpHI.



Coanue

OcHoBHble xapakTepuctuku ConHia. OnpenenaeHre Macchl, TEMIEpaTypbl U XUMUYecKoro cocrasa ConHIa.
Crpoenue conHeyHoit atMmochepsl. CoiaHeuHast akTUBHOCTD U €€ BIMsAHUE Ha 3eMITI0 U buochepy.

Buyrpennee crpoenue CosiHua

Teopernueckuii pacu€t Temreparypsl B ieHTpe CosiHLa. SInepHbIil ICTOYHUK 3HEPTUU U TEPMOSIIEPHBIE
peakuu CUHTE3a eNus U3 BOJOPOa, IIEPEHOC dHepruu u3 1eHTpa CoslHIa HapyKy, KOHBEKTUBHAs 30Ha.
Heiirpunnelii Teneckon u HaOIr0A€HUS TOTOKA HEUTpUHO OT CoNHIIA.

3BéE31bI
OcHOBHbBIE XaPAKTEPUCTUKH 3BE3]1

OmnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3/1: MAaCChl, CBETUMOCTH, TEMIIEPATYPbl U XUMHUYECKOTO
coctaBa. CriekTpanbHas kiaccudukanus 3BE31 1 e€ pu3ndeckrue OCHOBBI. JlmarpamMma «CreKTpabHbINA
KJIACC» — CBETUMOCTbD 3BE3]], CBA3b MEX]y MacCOM M CBETUMOCTBIO 3BE3 L.

BHyTpeHHee cTpoeHne 3BE3]1
CrpoeHue 3Be3/1bl II1aBHOU MociiejoBateabHOCTU. CTpoeHue 3BE31 KPACHBIX TMTAHTOB U CBEPXTUTaHTOB.
Benble kapJIMKH, HEUTPOHHBIE 3BE3/1bI, YIbCAPbI U YEPHbIE ABIPHI

Crpoenne 3BE311 O€TIBIX KapIIMKOB | IIpeJesl Ha UX Maccy — npenaen Yanapacekapa. [lynbcapsl u
HEUTPOHHBIE 3BE3/BI. [Ipupoaa YEPHBIX AbIP U UX MTApAMETPHI.

JBoiiHbIE, KPaTHBbIE U NePpeMEeHHbIe 3BE3/1bI

Halmronenus qBOMHBIX U KpaTHBIX 3BE31. 3aTMEHHO-TIEpEMEHHbIE 3BE3/TbI. OnpeienieHrne Macc TBOMHBIX
3BE31. [lynbcupyromnine nepeMeHHbIe 3BE3/bI, KPHUBBIE U3MEHEHUs Oyiecka 1edens. 3aBUCUMOCTh MEXKIY
CBETUMOCTHIO U MEepUoAoM mynbcarui y nedeua. Llepenast — masiku Bo BeenenHoit, mo KOTopsiM
ONPEACIISIIOT PACCTOSAHUS 10 NAIEKUX CKOIUIEHUH U TAIAKTHK.

HoBble u CBepXHOBBIE 3BE3/1bI

XapakTepUCTUKH BCIBIIMIEK HOBBIX 3BE3/]. CBsI3b HOBBIX 3BE3]T C TECHBIMH JIBOMHBIMUA CHUCTEMAaMH,
coJiep>KaIIuMHu 3Be3y Oenblil kapnuk. [leperekanue BelecTBa U AEPHBIN B3pHIB Ha TOBEPXHOCTH O€7I0T0
kapyinka. Kak B3pbIBatOTCS CBEPXHOBBIE 3BE3/IbI. XaPAKTEPUCTUKH BCIIBIIIEK CBEPXHOBBIX 3BE3/I.
['paBuTanmoHHKI KoJTanc OeNoro Kapiauka ¢ Mmaccoi YaHapacekapa B COCTaBE TECHOM JIBOWHOM 3BE3IbI —
BCIIBIIIKA CBEPXHOBOW MEPBOTO TUMA. B3pbIB MaCCHBHOM 3BE3/1bI B KOHIIE CBOEH IBOJIFOIIUHA — B3PBIB
CBEPXHOBOM BTOpOro THma. Habmo1eHne 0cTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3.

IBOTION S 3BE3/1: POKICHHUE, )KU3Hb U CMEPTh 3BE3]1

Pacuét npo1omKUTENRHOCTHY )KU3HU 3BE3]] pa3HOM Macchl Ha IIaBHOM nocienoBaTenbHocTu. [lepexon B
KpacHbIE€ TMTAHThI U CBEPXTMTaHTHI IIOCIIE McUepanus Bogopoa. CroKoiHas 9BOJIIOLMS MaJIOMACCHBHBIX
3BE3]1, ¥ TPaBUTALMOHHBIN KOJIJIANC U B3PhIB C 00pa30BaHUEM HEUTPOHHOM 3B€3/1bI MU YEPHOU JBIPHI
MacCUBHOM 3Be3pl. Onpeienenrne Bo3pacta 3BE3JHbIX CKOIJIEHUI U OT/AEIbHBIX 3BE3]1 U IPOBEPKA TEOPUN
DBOJIIOIINH 3BE3]I.



Muaeunsliid IIyTh

TI'a3 m noliIb B N'anmakTuke

Kak o6pasyrorcs otpaxkarenbHbie TyMaHHOCTH. [Touemy cBeTsTest nuddysnbie TymanHoctu. Kak
KOHLEHTPUPYIOTCS ra30BbI€ U IbIJIEBbIE TYMAHHOCTH B ["anmakTuke.

PaccesiHHbIe M HIAPOBBbIE 3BE3/1HBIE CKOMJICHUS

HaGnronaembie CBOWCTBA pacCEIHHBIX 3BE3HBIX CKOMUIeHH. Habmronaemple CBOMCTBA MIAPOBBIX 3BE3IHBIX
CKoIUIeHUH. Pacnipenenenre u xapakrep ABUKEHUS ckoruieHui B ['anaktuke. Pactipenenenue 38E31,
CKOTIJICHMH, ra3a U IbUIH B I alakTHKe.

CBepxMaccuBHas 4€pHas JbIpa B ieHTpe ['aakTuku u kocMuueckue Jiyan. MHppakpacHbie HAOII0IeHUS
IBIOKEHUS 3BE3] B IeHTpe ["anakTuku u oOHapykeHue B LeHTpe ["alakTHKN CBEpXMACCHBHOM YEPHOM
IeIpbl. Pacuér mapaMeTpoB CBEpXMAaCCHBHOM Y€pHOM NbIpbl. HaOmroaeHMsT KOCMUYECKHX JTy4del U UX CBS3b
CO B3pBIBAaMU CBEPXHOBBIX 3BE3]I.

T'anakTuku

Kak knaccudumnmpoBaiy rajaktuku o Gpopme u kKaMepToHHas Auarpamma Xao6ima. CBOMCTBa ClIUPANIbHBIX,
AJUTMNITAYECKUX M HEMPaBWIbHBIX rajakTHK. KpacHoe cMellleHre B CIIEKTpax TAIaKTUK U ONPEAeIICHUE
pacCTOsIHUS JI0 HUX.

3axon Xa0061a

Bpamenue ranaktuk u TéMHas MaTepus B HUX.

AKTHBHbIE TAJJAKTHKH U KBa3aphbl

[Ipuposa akTUBHOCTH TrallaKTHK, PaJHOralakTUKK U B3aUMOJIeCTBYIolME ranakTUKU. HeoOpIuHbIe
CBOMCTBA KBa3apOB, UX CBs3b C AIpaMU TAJIAKTUK U aKTUBHOCTBIO YEPHBIX JbIP B HUX.

CromnjieHus rajIakTHK

HaGro1aeMbie CBOMCTBA CKOIUICHUH TaTlakKTHK, PEHTTCHOBCKOE M3JTyUCHHE, TEMIIEpaTypa U Macca
MEXTaJaKTHIeCKOro ra3a, HE0OXOAUMOCTh CYIIECTBOBAHUS TEMHON MaTepUHU B CKOTUICHHUSAX TaTaKTHK.
OneHka Macchl TEMHON MaTepUU B CKOTUICHUSX. SIdencTast CTpyKTypa pactpe/IeICHHs TaIaKTHKN

CKOIUICHMH raJIaKTHK.

Ctpoenue v dBoJonus BeesieHHoI

KoneuHnocThs u 0eckoOHe4YHOCTH BeereHHOM — mapagoKcehl KIacCHYeCKOi KOCMOJIOTHH.

3aKOH BCEMUPHOTO TATOTEHUS U MPECTABIEHUS O KOHEYHOCTH M OeCKOHEUYHOCTH BeeneHHoi.
DOTOMETPUUECKHI TapaOKC U IPOTUBOPEUMSI MEXKAY KIACCUUECKUMH MPEACTABIECHUSIMHI O CTPOEHUU
Bcenennoii u Habmonenussmu. Heo0xonuMocTs npuBieyeHus 00111el TeOpUr OTHOCUTEILHOCTH AJIst
oCTpoeHUs Mozienu BeenenHol. CBsA3b MEXAY T€OMETPUUYECKUX CBOMCTB IPOCTpaHcTBa BeeneHHol ¢
pacrpezielieHueM U IBU’KEHUEM MaTepuu B HEM.

Pacmupsiromasicss Beesiennas

CBs13b cpeiHEel MIIOTHOCTH MAaTEPHH C 3aKOHOM pacIIMpPEHUs] 1 T€OMETPUUYECKUMHU CBOMCTBaMH BceneHHoi.
EBknnnoBa u HeeBkIna0Ba reomeTpust Beenennoit. Onpenenenue paguyca u Bo3pacta BeeneHHOIM.



Mopeins «ropsiueil BeeneHHON» U PEIIMKTOBOE U3ITy4eHUS

OOpazoBaHne XUMUYECKUX JIEMEHTOB BO Beenennoit. O0unue renus Bo BeenenHoit u HeoO0X01uMocTh
o0pa3oBaHMs €ro Ha paHHHX dTamnax 3BoJonuu BeenernHoit. Heo6X01uMoCTh HE TOJIBLKO BBICOKOM
IUIOTHOCTH BEILIECTBA, HO U €r0 BBICOKOM TEMIIEPATypbl HA PAHHUX 3TaIax 3BOJIOUMU BceneHHOM.
PennkToBo€e M31ydeHNE — U3TYy4YEHHUE, KOTOPOE OCTAIOCh BO BCeeHHOM OT ropsuero u CBEpXIIOTHOTO
COCTOSTHUSI MATEPUH HAa PAaHHMX JdTarax kxu3Hu Beenennoii. Habmomaembie CBOMCTBA PEITMKTOBOTO
n3nydeHus. [louemy HeoOX0oaMMO MTpUBIICYCHUE OOIIECH TEOPUH OTHOCUTEIBLHOCTH JIJISI TOCTPOSHHUS MO ICTTH
Bcenennoii.

CoBpeMeHHbIE IP00JI1eMbI ACTPOHOMHUH

YckopenHoe pacmpenue BeesieHHOW ¥ TéMHAas JHeprUst

Habmonenus cBepxHOBBIX 3BE371 | THIa B Janékux rajJakTUKax U OTKPBITUE YCKOPEHHOTO PacIIMpEeHuUs
Bcenennoit. OTKpbITHE CHIIBI BCEMUPHOTO OTTAJIKMBaHUA. TEMHas sHEprus yBelnunuBaeT Maccy Beenennoi
1o mepe e€ pacmupenus. [Ipupona cunel BcemupHOro orraakuBaHusl.

O0OHapy:KeHUe IUIAHET BO3JIE IPYTHX 3BE3.

HaGnronenus 3a 1BrKeHUEM 3BE3]] M OTIPE/ICITICHUS MacC HEBHIMMBIX CITyTHUKOB 3BE3]], BO3MYIIAIOIINX UX
npsIMOJIMHEHOe IBMKeHue. MeTobl 00Hapy X eHHUs K301u1aHeT. OleHKa yCI0BUN Ha MOBEPXHOCTAX
sk3omuiaHeT. [lonck sx3o0mianeT ¢ KOM(GOPTHHIMU YCIOBHSIMHU 15 )KU3HU Ha HUX.

IHoncku »ku3HU U pasyma Bo BeereHHnou

PazButue Hpe,Z[CTaBJ'IeHI/Iﬁ 0 BOBHUKHOBCHHHU U CYHICCTBOBAHUU JXU3HU BO Bcenennoi. COBpeMeHHLIe
OLCHKHU KOJIMYECTBA BHICOKOPA3BUTBIX III/IBI/IJII/I?,aIII/Iﬁ B I'anaktuke. IloneITKH O6H21py>K€HI/I$I " IMOCBIIIKH
CHUI'HAaJI0B BHC3CMHBIM LIMBUJIM3allUAM.

IINIAHUPYEMBIE PE3YJIbTATbBI
[Inanupyemsble pe3ynbTaThl OCBOCHHS y4eOHOTro npeamera mo uroram ooydenus B 10—11 kmaccax:

o Tlomyuuts npeacraBiaeHus o CTPYKType U MaciuTabax BeeneHHol u Mecte yenoBeka B Heil. Y3HaTh
0 CPEJCTBAX, KOTOPBIE MCIIOJB3YIOT aCTPOHOMBI, UTOOBI 3arTITHYTh B CaMble yaJIEHHBIE YTOJIKH
BcenenHol 1 HEe TOIBKO YBUIACTH HeOecHEBIE Tela B HCOOCTYIIHBIX C 3emnu Juaria3oHax AJIMH BOJIH
3JIEKTPOMArHUTHOTO M3JIyYeHHsI, HO U Y3HaTh O HOBBIX KaHajlaX MOJIy4eHUs: HHPOPMALUHU O
HeOeCHBIX Telax C ITIOMOIIBIO HCfITpHHHI:IX W I'paBUTAIMOHHO-BOJHOBBIX TCJICCKOIIOB.

e VY3HaTh 0 HaONII0JIAEMOM CIIO’KHOM JIBUKEHHMH TutaHeT, JIynsl u ConHua, ux uatepnperanuu. Kakyro
poJib urpanu HaOmoaeHus 3aTMeHuit JIynsl u CoHIla B )KM3HU 00IIECTBA U UCTOPUS KX HAYYHOTO
o0bsicHeHus1. Kak Ha OCHOBE aCTPOHOMMYECKUX SIBJICHUH JIFOM HAyYHIIUCh U3MEPATH BPEMS U BECTH
KaJleHAaphb.

e VY3HaTh, KaK Onarofiapsi pa3BUTHIO aCTPOHOMUU JIFOJIH MEPELUIN OT MPEACTaBICHUS
FGOHGHTpI/IIIeCKOfI CHUCTEMBbI MHpPaA K pEBOJTIOITUOHHBIM IIPEACTABIICHUAM FeHI/IOHeHTpHLIeCKOﬁ
cucremMbl Mupa. Kak Ha ocHOBe mocieiHeil ObIITH OTKPBITHI 3aKOHBI, YIIPABJISIONINE JBIKEHUEM
IJTaHET, ¥ I03HEe, 3aKOH BCEMUPHOTO TSTOTEHHUS.

o Ha npumepe ucnonp30BaHus 3aKOHA BCEMUPHOT'O TATOTEHMS TOJYYHUTh MIPEICTABICHUS O
KOCMHUYCCKHX CKOPOCTAX, HA OCHOBC KOTOPBIX PACCYHUTHIBAIOTCA TPACKTOPUU NOJIETOB KOCMHUYECKHUX
anrmaparoB K IJIaHeTaM. Y3HaTh, Kak MPOSBISAET ceOs BCEMUPHOE TATOTEHUE Ha SIBICHUSAX B CUCTEME
3emisi—JlyHa, ¥ YBOJTIOITUIO 3TON CUCTEMBI B OYAyIIIEM.

e Y3HaTh O COBPEMEHHOM IIPENCTABIEHUH, O CTPOeHUH CONHEUHON CUCTEMBI, O CTPOECHUH 3E€MIIM KaK
IJTAHEThI U IPUPO/Ie MapHUKOBOTrO 3¢ (deKTa, 0 CBONCTBAX IJIaHET 3eMHOM TPYIIIbI U MIJIaHEeT-
TUTaHTOB U 00 HCCIICAOBAHHUAX aCTCPOUAOB, KOMET, MCTCOPOU OB U HOBOI'O KJIacCa HEOECHBIX TEIl
KapJINKOBBIX IJIAHET.



[Tomy4ynTh mpeacTaBIeHUE O METOAAX aCTPOPU3NIECKUX HCCIEJOBAHUHN U 3aKOHAaX (DU3UKH,
KOTOPBIE UCHOJIB3YIOTCA AJIS U3ydeHUs (PU3NYECKH CBOMCTB HEOECHBIX TEll.

VY3Hate npupony CoHIa U €ro aKTUBHOCTH, KaK COJTHEUHAsl aKTUBHOCTD BIIMSET HAa KJIUMAT U
O6uocdepy 3emiH, Kak Ha OCHOBE 3aKOHOB (DU3MKHM MOKHO PACCUUTATh BHYTPEHHEE CTPOECHUE
ConHna 1 Kak HaOJIIOAEHUS 32 MOTOKaMU HEUTprUHO oT COJHIIA TOMOTIIY 3ariIsiHyTh B LleHTp ConHia
U y3HATh O TEPMOSIIEPHOM UCTOYHUKE DHEPTHUM.

Y3HaTh, KaK ONPEACISIOT OCHOBHBIC XapaKTEPUCTUKHU 3BE3]T M UX B3aMMOCBSI3b MEXKIY COOOH, O
BHYTPEHHEM CTPOEHHHM 3BE3/ U MICTOUHUKAX UX SHEPIUU; O HEOOBIYHOCTH CBOMCTB 3BE3]] O€IIbIX
KapJIMKOB, HEUTPOHHBIX 3BE3]] U YEPHBIX JBIP.

VY3HaTh, KaKk POKIAOTCS, )KUBYT U YMUPAIOT 3BE3/IBI.

VY3HaTh, KaK 110 HAOJIIOACHUSAM ITYJIbCUPYIOMINX 3BE3 LeEeH T ONPeNeNaTh PACCTOSHUS 10 IPYTUX
rajlaKTHK, KaK aCTPOHOMBI 10 HAOJIIOACHUAM JIBOMHBIX U KPAaTHBIX 3BE3/ ONPEAEISIIOT UX MACChI.
ITonyuynTs IpencTaBIIeHNs O B3PbIBAX HOBBIX U CBEPXHOBBIX 3BE3] M Y3HATh KaK B 3BE37aX
00pa3yroTCs TAKENbIE XUMUYECKHUE IIEMEHTHI.

VY3Hath, Kak ycTpoeHa Hama ['anaktuka — Miueunsiii [1yTe, Kak pacnpeneneHsl B HEH pacCesiHHBIE U
LIapOBbIE 3BE3/IHbIE CKOIUICHUSI U 00JIaKa MEX3BE3IHOrO ra3a U L. Kak ¢ momoniso
HaOIroAeHNH B MH(PAKpaCHBIX JTy4ax YAaJ0Ch MPOHUKHYTH Yepe3 TOJIILY MEX3BE3AHOTO ra3a u
IIBUIM B UEHTP | 'ajakTuky, yBUIETh IBUKEHUE 3BE3] B HEM BOKPYI CBEPXMACCUBHON YEPHOU JBIPHI.
[TonyuuTs npencTaBICHUE O PA3IMYHBIX TUIIAX FAIAKTUK, Y3HATh O MPOSBICHUAX aKTUBHOCTH
rajlaKTHK M KBa3apoB, paclpeesIeHUH raJlakTUK B POCTPAHCTBE U (POPMUPOBAHUHN CKOIIJICHUHN U
SIMEUCTOMN CTPYKTYPBI UX PACIPEICICHUS.

VY3HaTh 0 CTPOEHHUH U 3BOJIIOLIMK YHUKAJIBHOr0 00bekTa Beenennoii B enom. Ilpocneants 3a
pa3BUTHEM NPEICTABICHUN O KOHEYHOCTH U OecKOHeuHOCTH Beenennoii, o GpyHmamMeHTanbHbIX
IapaloKcax, CBA3aHHbIX C HUMMU.

[ToHsTH, KaK U3 HAOII0JAEMOI0 KPAaCHOI'O CMELIEHMSI B CIIEKTpaxX JalNEKUX IaJJaKTUK MPUILIN K
BBIBOJIy O HECTALIMOHAPHOCTH, pacIiupeHuu BeeneHHoil, u, 4To B MpoLuIoM OHA ObLIa HE TOJIBKO
IJIOTHOM, HO U TOpsiYE U, YTO HAOJII01aeMO€ PEIMKTOBOE U3IYYEHHUE MTOITBEPIKIAET 3TOT BasKHBIH
BBIBOJI COBPEMEHHOM KOCMOJIOTHH.

V3Hatrh, Kak OTKPBUIA YCKOPEHHOE paclIupeHre BecelleHHOM U ero CBA3hI0 C TEMHOM SHEPrUueh u
BCEMHUPHOM CUJIONW OTTaJIKUBAHMS, IPOTUBOCTOSIIEH BCEMUPHOU CUJIE TATOTECHHUS.

VY3HaTh 00 OTKPBITHH SK30IIJIaHET — IJIAHET OKOJIO IPYTHX 3BE3]] U COBPEMEHHOM COCTOSIHUU
po0JIeMBbI TOMCKA BHE3EMHBIX [IUBUIN3ALMNA U CBSI3U C HUMH.

HayuuTbcs npoBoAUTH NpOCTEIINE aCTPOHOMUYECKHE HAOIIOICHUS, OPUEHTUPOBATHCS CPEIn
SAPKHX 3BE3]1 U CO3BE3UI, U3MEPATH BBICOTHI 3BE37] U COJHIIA, ONPEENATh ACTPOHOMUYECKUMU
METOJIaMU BpeMsl, IIUPOTY U JOJITOTY MecTa HabtoieHuH, u3mMepsTh quamerp ColHIa U U3MEpSITh
COJIHEYHYIO aKTUBHOCTb U €€ 3aBUCHUMOCTb OT BPEMEHH.



TEMATHYECKOE TIOYPOUHOE INIVIAHUPOBAHUE
Y4yeOHbI TeMATHYECKUH MJIaH
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BBenenue B acTpoHoMMUIO (2 1)

[enb u3yyeHus 1aHHOM TeMbl — IMO3HAKOMUTh yYaIlIUXCSl C OCHOBHBIMU aCTPOHOMUYECKUMU 00bEKTaMH,
3anonssomyuMy Beenennyto: ninaneramu, CosHueM, 3B€31aMH1, 3BE3AHBIMU CKOIUICHUSIMH, TaTaKTUKAMU,
CKOIIJICHUSIMU TaJAaKTHK; (PU3MUECKIMH MTPOIIECCaMU, MPOTEKAIONIMMHU B HUX U B OKPYKAIOIIEM MX
IIPOCTPAHCTBE. Yyaluecst 3HAKOMATCS ¢ XapaKTepHbIMU MacIITabaMu, XapaKTepU3YIOIIMMU CBOUCTBA 3TUX
HeOecHBIX Te. Takke MPUBOIATCS CBEIACHUS O COBPEMEHHBIX ONTHYECKUX, HH(PPAKPACHBIX, paguo-,
PEHTIE€HOBCKUX TeJIECKONax U oOcepBaTopusax. Takum oOpa3oM, ydamyecs 3HaKOMSTCS ¢ TeMU HEOECHBIMU
TelaMH U 00bEeKTaMH, KOTOPbIE OHHU B JajibHENIIEM OyIyT MOAPOOHO U3y4yaTh Ha YPOKaxX aCTPOHOMUH.

Actpomerpus (5 4)

[enpto u3yueHus TaHHON TeMbI — (OPMHUPOBAHUE Y YUAIIUXCS O BUJIE 3BE3THOTO HeOa, pa3OUeHUH ero Ha
CO3BE3/Us, HHTEPECHBIX 0OBEKTAX B CO3BE3USAX U MUGDOIOTUN CO3BE3/INH, pPA3BUTHH ACTPOHOMHH B
AHTHYHBIC BPEMCHA. 33}13‘13 ydamuxcs mpociaeanTh, KakK NEPeEXo] OT OpUCHTAIUH IO CO3BE3JUAM K
MCIOJIb30BaHUIO0 HEOECHBIX KOOPIUHAT MO3BOJIHII B KOJIMYECTBEHHOM OTHOIIICHUHU U3y4aTh BUIUMBIE
JABMOKCHUS TCII. Taxxe LECJIBIO SABJIACTCA U3YUCHUC BUIUMOI'O ABVIKCHUSA COJ'[HIIa, .HYHI)I U IIJIAHET U Ha
OCHOBE 3TOI'0 — IOJIYYEHHE MPEACTABIEHUS O TOM, KaK aCTPOHOMBI HaYYUJIMCh NIPEICKa3bIBaTh 3aTMEHNSI;
MOJTYYEHUS TIPEICTABJICHHS 00 OJTHOM M3 OCHOBHBIX 33/1a4 aCTPOHOMUU C APEBHEHIITNX BPEMEH —
W3MEpPEHUHU BPEMEHU U BEICHUU KAJICHIAPA.

He0ecnas mexanuka (4 1)

[lenb n3ydeHus TeMbl — pa3BUTEE MPEACTABICHUN O CTPOeHUU COJTHEUHOW CHUCTEMBI: T€OLIEHTPUYECKAs U
TeNIMOIIEHTPUYECKHE CUCTEMBI MUPA; 3aK0HBI Keriepa o ABMKEHHUH TIJIaHeT U uX 00001meHne HproToHoM;
KOCMHUYECKHE CKOPOCTH U MEKIUTAHETHBIE IEPENETHI.

Crtpoenue CostHeuHo# cucTtembl (6 4)

Lenb n3yueHust TeMbl — HOJIYYUTh NpeCcTaBiIeHne 0 cTpoeHUN COTHEYHON CUCTEMBI, H3YUUTh (PU3NUECKYIO
npupoay 3emiu u JIyHbl, sBIE€HUS TPUIMBOB U MPELECCUN; TOHATh (PU3NUECKHE OCOOEHHOCTH CTPOEHUS
IUTaHET 3€MHOM IPYIIIbI, IUIAHET-TUTAHTOB U IJIAaHET-KapJIMKOB; y3HaTh 00 0COOEHHOCTSIX MPUPOIBI U
JBUKEHMSI aCTEPOUIOB, MOJIYUUTh OOIIHE MPEACTABICHHS O KOMETaX, METeOpax U METEOPUTAX; Y3HATh O
Pa3BUTHH B3IJISA0B HA MPoUCX0kaeHue COTHEYHON CUCTEMBI M O COBPEMEHHBIX IIPEICTABICHUAX O €€
IIPOUCXOXKICHHH.



Actpodusuka u 3Bé31Hasa acTpoHoMus (6 1)

[{enb u3ydeHus: TEMbl — MOJIYYUTh NIPEACTABIECHUE O PAa3HBIX THUIIAX ONTHYECKUX TEIECKOIIOB,
panuoTeneckonax 1 MeToJax HaOJIroIeHUH ¢ MX IOMOIIBIO; O METOAAX U pe3ysbTaTax HaOIr0eHUH
CounHua, €ro OCHOBHBIX XapaKTEPUCTUKAX; O IPOSBICHUSAX COJIHEYHON aKTUBHOCTH U CBS3aHHBIX C HEM
nporeccax Ha 3emiie ¥ B 6uocgepe; 0 TOM, Kak aCTPOHOMBI Y3HaJIU O BHYTpeHHEM cTpoeHuH CoJHLA U Kak
HAOJIOACHUS COTHEYHBIX HEUTPHHO MOATBEPIMIIN HAILIK MPEICTaBICHUS O mpoueccax BHyTpu ConHIa;
IOJIyYUTh IIPEJCTAaBICHHUE: 00 OCHOBHBIX XapaKTEPUCTUKAX 3BE3/I, X B3aUMOCBS3H, BHYTPEHHEM CTPOCHUU
3BE3/1 PA3IMYHBIX TUIIOB, TOHATH MPUPOAY OCIIBIX KapIUKOB, HEUTPOHHBIX 3BE3/ U YEPHBIX ABIP, Y3HATH KaK
JBOMHBIE 3BE3/1bI [IOMOTAOT ONPEICIIUTh MACChl 3BE3], a IyJIbCUPYIOLINE 3BE3bI — PACCTOSHUS BO
BceneHHOM; OIy4YuTh IPEACTABICHUE O HOBBIX U CBEPXHOBBIX 3BE3/1aX, Y3HATh, KaK KUBYT U YMUPAIOT
3BE3 B

Muaeunbiii [IyTs — Hama IN'anakTuka (2 4)

Lenp uzydyeHue TeMbl — MOTYUUTH NpeAcTaBiIeHUE o Hamiel ["anaktiuke — Mueunom Ilytu, 00 oObekTax,
€€ COCTaBIISIIOLINX, O PACIIPECIICHUH I'a3a U MbUIU B HEH, pACCEIHHBIX U IIAPOBBIX CKOIUIEHUSX, O €€
CHUPATLHOU CTPYKTYpe; 00 UCCIIeIOBaHUH €€ IICHTPATBHBIX 00JIACTEH, CKPBITHIX OT HAC CHIIBHBIM
MOTJIOIIEHUEM I'a30M U IbUIBIO, @ TAKKE O CBEPXMACCUBHOU YEPHOU JbIpE, PACIIONO0KEHHOM B CAMOM LIEHTpE
lanaktuku.

lanakruxu (3 4)

Lenb u3ydeHus: TeMbl — MOJIYYUTh MPEACTABICHUE O PA3IMYHBIX TUIIAX TATAKTHK, 00 ONpe/ieIeHUH
PACCTOSTHUM 70 HUX 110 HAOIIOJIEHUSM KPACHOTO CMEILICHUS IMHUN B UX CIEKTpax, v 0 3akoHe Xab0:ma; o
BpAIllEHUH TaJlaKTUK U CKPBITOM TEMHOM Macchl B HUX; MOJNYYUTh IPECTaBIeHUE 00 aKTUBHBIX TaJlaKTUKAX
U KBa3apax 1 0 PU3NYECKUX IpoLieccax, MIPOTEKAIOLIUX B HUX, O PACIPEIEICHUN FAJIAKTUK U UX CKOIJICHUM
BO BceneHHoH, 0 ropsiueM MEXraJlakTHIECKOM Ta3e, 3allOTHAIONUM CKOTIJICHUS TaJIaKTHK.

Crtpoenue u 3Boawonus Beesennoii (3 u)

ens n3ydeHust TeMbl — MOJYYUThH MPECTaBIECHNE 00 YHUKATbHOM 00beKTe — BceeneHHol B 1ienom,
y3HaTh KaK PelIaeTcsi BOMPOC O KOHEYHOCTH WM OeCKOHeUHOCTH BeeneHHOM, 0 mapaokcax, CBA3aHHbBIX C
9TUM, O TEOPETHUYECKUX MOJOKEHUSIX 00IIel TEOPUH OTHOCUTEIHHOCTH, JISKAIIUX B OCHOBE TTOCTPOCHUS
KOCMOJIOTUYECKUX Mofenell BeeneHHoil; y3HaTh kakue HaOMI0AeHHS IPUBENN K CO3JJaHHUI0
pacimupsrouencs moaenu BeeneHHoi, o paaunyce U Bo3pacte BeesreHHOM, 0 BBICOKOM TemMIepaType
BEILIECTBA B HAUAJIbHBIE MIEPUO/IbI )KU3HU BCeneHHOoM U 0 pUpO/Ie PETUKTOBOTO U3TyYEHUs, O COBPEMEHHBIX
HaOIIOJICHUSAX YCKOPEHHOTO paciupenus BeeneHHoi.

CoBpeMeHHbIE TPOOJIEeMBbI ACTPOHOMNH (3 Y)

enp n3ydeHus: JaHHOM TeMBbI — IMMOKA3aTh COBPEMEHHBIE HANPABIICHUs U3y4eHUs BcenenHoi, pacckasaTs o
BO3MOKHOCTH ONPEAETICHUS PACCTOSHUH JI0 TAJIAKTUK C TIOMOIIbIO HAOIOJICHUI CBEPXHOBBIX 3BE31 U 00
OTKPBITHH YCKOPEHHOTO paclmpeHus: BeceneHHoH, 0 poiy TEMHOM SHEPTUU U CUIIBI BCEMHPHOTO
OTTAJIKMUBAHUS; yJalllecs MoydaT npecTaBieHne 00 SK30IIaHeTaxX U MOMCKe HK30IUIaHET,
OJIarONpHUATHBIX JUISl )KU3HU; O BO3MOKHOM YHCJI€ BRICOKOPA3BUTHIX IIUBMWIM3AIM B Hamell ['anakTuke, o
METO/axX MOUCKaX KU3HU U BHE3EMHBIX [IMBUIIM3AIMNA U MpobiieMax CBSA3U C HUMHU.

YYEBHO-METOANYECKOE OBECIIEYEHHUE

—

[Iporpamma kypca actponomuu it 10 - 11 xinacca (aBtop B.M. Yapyrun)
2. Actponomus. bazoBsrii yposensb. 10 - 11 kiacc. Yue6Huk (aBtop B.M. Hapyrun)
3. Actponomus. ba3zoBsiii ypoBenb. 10 - 11 kiacc. Meronnueckoe nocodue s yuurens (aBrop B.M.

Yapyrun).
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