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HOACHUTEJBHASA 3AIINCKA.

Pabowas mnporpamma 1O yueOHOMY MpeaMeTy «ACTPOHOMHS» COCTaBJICHa Ha OCHOBE
denepanbHOrO  KOMIIOHEHTAa TOCYJAapCTBEHHBIX  OOpa30BaTelIbHBIX  CTAaHIAPTOB  OOLIETro
obOpa3oBanus (mpuka3 MunoOpa3zoBanus Poccum ot 05.03.2004 Nel089 «OO06 yTBepkIeHUU
@OenepaliIbHOTO  KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTeNIbHBIX CTaHAApTOB HAa4yallbHOTO
o0miero, OCHOBHOTO oOmero u cpeaHero (monHoro) oOmiero o0pa3oBaHUS»), MpHKas3a
MunucrepcTBa oOpa3oBanusi u Hayku Poccuiickoir ®eneparuu ot 07.06. 2017 Ne 506 «O
BHECCHUU W3MEHEHWH B (eaepaqbHbli KOMIOHEHT TOCYAAPCTBEHHBIX 00pa3oBaTEbHBIX
CTaHJapPTOB HAYAJILHOTO OOIIETr0, OCHOBHOTO OOIIEro M cpeaHero (MoJHOTo) 001ero oopa3oBaHusl,
YTBEP)KICHHBIN MpuKa3oM MuHuctepcTBa oOpas3oBanusi Poccuiickoit ®enepauuu oT 5 Mapra
2004 r. Ne 1089», ¢ yuderom aBTOpckoil mporpammbl B.M. Uapyruna «A23 AcTpoHOMHS.
Metoaunueckoe mocobue 10-11 xmaccel. ba3oBblii ypoBeHb: yuebd mocobue sl y4yuTemen
obrreoodpaszoBar. opranuzanuii. — M.: Ilpocemenue, 2017. — 32 ¢. — (Cdepor 1-11). —
ISBN 978-5-09-053966-1.

Oobwan xapaxmepucmuka yueoHo2o npeomema
ACTpOHOMHUSI 3aHMMAaeT 0c000€ MECTO B CUCTEME €CTCCTBEHHOHAYUYHBIX 3HAHHU, TaK Kak

OHa 3aTparuBaeT IIIyOMHHBIE BOIIPOCHI CYLIECTBOBAHUS YEJIOBEKA B OKPYXKAIOLIEM MHUpE M B HEH
KOHIIGHTPUPYIOTCSI OCHOBHBIE IMPOTHUBOPEUUS MEXIYy ObITMEM 4YeJoBeKa M ero cosHaHuem. Ha
HOPOTSDKEHUH ThICAYENeTUH acTpOHOMMS 11araja B Hory ¢ (unocoduelt u penuruet, uHGopmaruei,
HOYEpIHYTOW M3 HaOMIOJeHUH 3BE3AHOro Heba, NHTana BHYTPEHHUH MHUpP YelOBeKa, €ro
PENUTHO3HBIC TIPEICTABICHUSI 00 OKpyXXaromeM Mupe. Bo Bcex apeBHHX (PHIOCOPCKHX IIKOIAX
aCTPOHOMMS 3aHMMajla BeAyllee MecTo. Tak Kak acTpOHOMHS HE 3aTparuBajia HEMOCPEICTBEHHO
YCIIOBUS )KM3HU U JIEATEIILHOCTH YE€JIOBEKA, TO MOTPEOHOCTh B HEMl BO3HMKAIAa Ha 00Jiee BHICOKOM
YpPOBHE YMCTBEHHOTO U JYXOBHOTO pa3BUTHs YE€IOBEKa, W IO3TOMY, OHa Oblja JOCTYIHA
MOHUMAaHHMIO Y3KOT0 Kpyra 00pa30BaHHBIX JIOJIEH.

Bcé coBpemeHHOe ecTecTBO3HaHHWE: (HU3MKA, MaTeMaTHKa, reorpagus U Apyrue HaykKu —
NUTAJIOCh U Pa3BUBAJIOCH Onarojaps pa3BUTHIO aCTPOHOMHUH. J[0CTaTOYHO BCIIOMHUTH MEXAHUKY,
MaTEeMaTUYECKUN aHanu3, pa3BUTble HBIOTOHOM M €ro nociefoBaTelsIMM B OCHOBHOM IS
0o0BbsicHeHUsI JABM)KEHUA HeOecHbIX Tena. CoBpeMEHHble HWJeHM M TEeOpuM: o0Imas Teopus
OTHOCHUTENIbHOCTH, (PU3MKA 3JIEMEHTapHbIX YacTHI] — BO MHOI'OM 3IDKIYTCS Ha JOCTHIKEHMSIX
COBPEMEHHOM aCTPOHOMMH, TAKHX €€ pa3/ieioB, Kak acTpo(U3HKa U KOCMOJIOTHSI.

UroObl NOpaBUIBHO TMOHSATH COBPEMEHHOE €CTECTBO3HAHME, HEOOXOJUMO HU3y4daTh
ACTPOHOMHIO, TIPOHU3BIBAIOIIYIO €70 U JIEXKAIYI0 B €r0 OCHOBaX. MHOI'Me CHEUalInCThl CUNTALOT,
4TO BOOOIIE IMpernojaBaHue €CTECTBO3HAHUS HAJ0 MOCTPOUTh HA OCHOBE €ro acTPOHOMHUYECKHX
KopHel. [lo-BuaMMOMy, TakoW MOAXOA TO3BOJUT HE TOJBKO IOBBICUTH Kaue€CTBO €CTECTBEHHO-
HAy4HOTO 00pa3oBaHMs, HO M pEIIUTh MpoOJIeMy MNOTEpPU HHTEpeca ydyallluxcs K H3YYEHUIO
€CTECTBEHHBIX HayK.

H3yuenue acmponomuu ¢ 10 — 11 knaccax na 6a3zoeom ypoene cpeonezo (noanoz2o) oouie2o

00pazoeanusn HanpaeIeHo Ha 0OCMUIICEHUE CTIEOYIOUUX Helell:

— OCO3HAaHWE TPUHIUMHAIBLHON PONH ACTPOHOMHUU B TMO3HAHUU (DYHAAMEHTATHHBIX 3aKOHOB
MPUPOJIBI 1 POPMUPOBAHUS €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

— TpuoOpeTeHue 3HAHUN O (PU3NYECKON MPUPOJIEe HEOECHBIX TEJN M CHUCTEM, CTPOCHHS HBOIIOLIUN
Bcenennoli, mpocTpaHCTBEHHBIX M BpPEMEHHBIX MacmTabax BcenenHoi, Hambosee Ba)KHBIX
ACTPOHOMUYECKUX OTKPBITUSX, OTPECIIUBIINX PA3BUTHE HAYKH U TEXHUKH;

— OBJI3/ICHUE YMEHUSMU OOBSACHATH BUIUMOE TIOJIOKEHUE U ABUKEHHE HEOECHBIX TeJ MPUHIUIAMU
OTIpEeICTICHUS] MECTOMOJIOKEHUS U BPEMEHH [0 aCTPOHOMHUYECKUM OOBEKTaM, HaBBIKAMH



IIPAKTUYECKOTO HCMOJIb30BAaHUS KOMIBIOTEPHBIX MPWIOKEHUH [UId ONpeAeTeHUs BHIA
3BE3/IHOT0 HeOa B KOHKPETHOM ITYHKTE JUIS 3aJaHHOTO BPEMEHH;

— pa3BUTHE I103HABATEIbHBIX HHTEPECOB, HMHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
nporecce NpuoOpeTeHus] 3HaHUK MO0 aCTPOHOMHUH C UCIOJIB30BAHUEM PA3IMUHBIX HCTOUHUKOB
uHGOpMaLUU U COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

— (hopMUpOBaHHE HAYYHOTO MUPOBO33PEHHS;

— (opMupoBaHHE HABBIKOB HCIIOJIb30BAaHUS €CTECTBEHHOHAYUHBIX M (DU3MKO-MaTeMaTHUECKUX
3HaHUH A7 OOBEKTHOTO aHaJM3a YCTPOHCTBA OKPYKAIOIIETO MHUpa Ha IpUMEpEe JOCTHXKEHUI
COBPEMEHHOM acTpo(U3UKH, ACTPOHOMHU U KOCMOHABTHKHU.

B ¢ocnumamenvnom nanpasnenuu:

* Yemanoenenue  noBepuTEeNbHBIX  OTHOLIEHMH  MEXIY  YYHUTEIEM U YYEHHUKOM,
CHOCOOCTBYIOUIMX MO3UTHBHOMY BOCHPUATHIO YYaUIUMUCSA TPeOOBaHMN M MPOCHO Y4HTEINs,
IPUBJICUCHUIO UX BHUMaHUS K OOCYXJIaeMOM Ha ypoke HHGOpMalM{, aKTUBU3ALUM HX
IMO3HABATCIILHOM JICSITCIIFHOCTH,

s Ilo6yscoenue MKOIBHUKOB COOMIONATh HAa YpPOKE OOIENpPUHATBIE HOPMBI IOBEACHUS,
npaBuiIa OOIICHUS CO CTAPIIMMU (YUUTEISIMH) M CBEPCTHUKAMHM (IIKOJIbHUKAMH ), TIPHHIIATIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aLIH;

* Ilpugneuenue 1KOIBHUKOB K LEHHOCTHOMY acCHEKTy HM3y4aeMbIX Ha YypOKE SIBJICHHII,
opraHuzansi Mx paboThl C MOJTy4aeMOW Ha YpPOKE COLHMAIBbHO 3HAYMMOH HHpopMaruei,
MHULMMPOBAaHUE €€ OOCYXK/EHHUS, BBICKA3bIBAHWE YYAlllUMUCS CBOETO MHEHHS, BbIpaOOTKa
CBOET'0 OTHOIIEHHUS K Hell;

* Hcnonv306anue BOCTINTATEIIbHBIX BO3MOXKHOCTEH COJEpKaHUS y4eOHOro IpeaMeTa yepes
JEMOHCTPALMIO JETSIM MPUMEPOB OTBETCTBEHHOI'0, I'Pa’KJAaHCKOI'O MOBEACHUS, MPOSIBICHUS
YeJIOBEKOIIOOUs M J10OpOCepAEeYHOCTH, uYepe3 MOoA00p COOTBETCTBYIOLIMX 3amaqy s
peleHus, IpoOIeMHbIX CUTyaluil 17151 00CYKIeHUs B Kilacce;

 Ilpumenenue Ha ypoke MHTEPAKTUBHBIX (OPM PabOTHI C yYalIUMHCS: UHTEIUIEKTYalIbHBIX
UTp, CTUMYJIUPYIOIIUX IO3HABAaTEIbHYI0 MOTHBALMIO IIKOJBHUKOB, JUCKYCCHN, KOTOpBIE
JAIOT yYalluMCS BO3MOXKHOCTh NPUOOPECTH OMNBIT BEAEHHS KOHCTPYKTHBHOIO JMAJIOT;
IpyNIoBoi paboThl WK pabOThl B Mapax, KOTOPbIE yyaT LIKOJbHUKOB KOMaHIHOW paboTre u
B3aMMOJIEHCTBUIO C IPYTUMHU JI€THMU;

* Bknouenue ypox WIpOBBIX MPOLEAYP, KOTOpPBIE IOMOTarT MOAAEPKAaTh MOTHBALHIO
JeTel K IMOJIyYEHHIO 3HAHUM, HaJlaXUBAaHUIO MO3UTHUBHBIX MEXJIWYHOCTHBIX OTHOLIEHHH B
KJ1acce, IOMOTaloT YCTaHOBJICHHIO 00poXkeIaTeabHON aTMochepsl BO BpeMs ypoKa;

* Hnuyuuposanue  NoJiepKKa UCCIIEOBATEIbCKON AESITEIbHOCTU IIKOJIBHUKOB B paMKax
peanu3anuy UMM UHIMBUYaIbHBIX WM TPYIIIOBBIX UCCIIEI0BATENBCKUX ITPOEKTOB, YTO JTAET
HIKOJIbHUKAM BO3MOKHOCTb IIPUOOPECTH HABBIK CAMOCTOSITEIIBHOTO PELIEHHS] TEOPETHUECKOMN
npoOjeMbl, HaBBIK T€HEPUPOBaHHUA U OQOPMIICHHS COOCTBEHHBIX MHJIEH, HaBBIK
YBQXHUTEIBHOTO OTHOUIEHHUSI K YYyXHUM uHaesM, OQOpMJIEHHbIM B paboTax Apyrux
ucclieioBaTesei, HaBbIK MYOJUYHOTO BBICTYIUICHUS MEpes ayAuTOpHeH, apryMeHTHPOBAaHUS
U OTCTAauBaHUS CBOEH TOUKH 3PEHUSI.

3agaya acTpoHOMHUHM, Kak M JIFOOOTO €CTECTBEHHOHAYYHOI'O IpEeAMETa, H3Yy4aeMoro B
OCHOBHOM IIKOJI€ MJIM Ha 0a30BOM ypoBHe B cTapuied Imkoine, — (OpMHUpOBaHHE
€CTeCTBEHHOHAYYHOH TIpaMOTHOCTH. EcTecTBeHHOHaydHasi TPaMOTHOCTb — 3TO CIIOCOOHOCTB
YeJ0BEKa 3aHMMAaTh aKTHBHYIO TPaKIAHCKYIO MO3HUIMIO 1O BOIPOCAM, CBA3AHHBIM C Pa3BUTHEM
€CTECTBEHHBIX HAyK M MPUMEHEHHWEM WX IOCTIDKEHHH, a TaKKe ero TOTOBHOCTh MHTEPECOBATHCS
€CTeCTBEHHOHAYYHBIMH HJIESIMH, 3TO HE CHHOHUM €CTECTBEHHOHAYYHBIX 3HAHUN M YMEHMH, a
3HAaHUS U YMEHHS — B JEHCTBHU, W HE TPOCTO B NCHCTBHU, a B JCWCTBUU TNPHUMEHUTEIHHO K
peanbHBIM 3ajadyaM. EcTecTBEeHHOHAy4HO TpPAMOTHBIM YEJIOBEK CTPEMHUTCS Yy4acTBOBaTh B
apryMEHTHPOBAHHOM OOCYXJE€HUU MpoOJIeM, OTHOCSIIMXCS K €CTECTBEHHbIM HaykaM U
TEXHOJIOTUSIM, YTO TPEOyeT OT HEero CIEeAYIOUINX KOMIIETEHTHOCTEH:

— Hay4YHO OOBSACHSATDH SBJICHMUS;



— IIOHMMATh OCHOBHEIE OCOOCHHOCTH €CTCCTBECHHOHAYYHOTI'O UCCJIICIOBAHNA,
— UHTCPIIPCTUPOBATH JaHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3ATCIbCTBA AJIA IMOJTYYCHNA BHIBOLOB.

Onucanue mecma yuedoHo20 npeomema
[Ipenmer «ACTpOHOMHS» OTHOCHUTCS K TpeAMeTHoW obnactu «EcTecTBeHHO-HAYYHBIC
MPEAMETHD).
Peanmsyercs 3a cueT yacoB yueOHOTO IJIaHa, COCTABIISIONINX 0053AMeNbHYI0 YACb.
[Tporpamma paccuntana Ha 34 yacoB B rof (1 yac B HeEmI0).

COILEPKXAHUE NNIPE/IMETA

BBenenue B actpoHomMuio (1 1)
Crtpoenue n macmitadbl BeeteHHOM, U COBpeMeHHbIE HAOIIICHUS
Kakue tena 3amonusiroT Beenennyro. KakoBbl WX XapakTepHBIC pa3Mepbl U PACCTOSHUS MEXTY

Humu. Kakue ¢pusndeckre yclioBHs BCTpEYaroTCs B HUX. BeeneHHas pacumpsieTcst.

Fz[e " KaK pa6OTaIOT CaMbIC KPYIIHBIC OIITUYCCKUEC TCIICCKOIIBI. Kaxk ACTPOHOMBI UCCIICAYIOT raMMa-
H3JTy4YCHUC Bcenennoi. Uto YBUACIN I'PABUTALITMUOHHO-BOJIHOBBIC U HeﬁTpHHHHe TCJICCKOIIBI.
AcTtpometpus (5 4)

3Bé3aHOE HE0O M BHANMOE ABHKeHHE He0eCHBIX CBETHI
Kaxkue 3B&3161 BXOAAT B co3Be3nusa Opuona u Jledens. Comuue nBrkercs no sxiaunTtuke. [lnaners

COBEpILIAIOT NE€TIIE00Pa3HOE ABUIKEHHUE.

Hebecuble koopanHaThI

Uro takoe HeOecHBIM 3KBaTOp M HeOecHbI MepuauaH. Kak CTpoOSAT 3KBaTOpHAIbHYIO CHUCTEMY
HeOeCcHbIX KoopauHaT. Kak cTposiT ropu3oHTalIbHYI0 CHCTEMY HEOECHBIX KOOPAMHAT.

Buanmoe nBm:xkenne miaanetr u CoJiHma
[letneoOpa3Hoe [BIKEHHE TIJIAHET, MOMATHOE M TMPSMOE JBIDKEHHME IUTAHET. OKIIMITHKA,

30/IMaKabHbIe co3Be3ausl. HepaBHOMepHOE nBMkeHre COJTHIA TTO SKIUITHKE.

JABukenue JIyHbl U 3aTMEeHUSA
®a3pl JIyHbI U1 CUHOAMYECKUM MECHL, YCIOBUS HACTYIUIEHUS COJIHEYHOI'O M JYHHOTO 3aTMEHHUM.

[ToueMy npoucxoAT coaHeUHbIe 3aTMEHMs. Capoc U peICKa3aHys 3aTMEHHM.

Bpems u kajeHaaps.

3BE3JHOE U COJTHEYHOE BpeMs, 3BE3AHBIN U TPOIIUYECKUH TO/.

YCTpONCTBO JIYHHOTO M COJIHEYHOTO KajeHjaps, mpobiembl ux corjacoBaHus OmuaHckuil u
TPUTOPUAHCKNN KaJICHIapH.

HebOecnasi Mmexanuka (3 4)

FCJII/IOIIeHTpI/[‘leCKaﬂ CucTeéeMa Mmupa
HpCI[CTaBJ'ICHI/IH 0 CTpOCHUU ConHeyHOM CHUCTEMBI B aHTHUYHEIC BpEMCHa U B CpPCAHCBCKOBLC.

FCJ’II/IOLICHTpI/I‘-ICCKaSI CUCTEMa MHpaA, AOKA3aTCIBCTBO BpallCHUA 3emim BOKpYT CO.IIHI_Ia.
HapannaKc 3BE30 U OMPCACIICHUEC PACCTOSIHUA 10 HUX, ITAPCCK.

3akonbl Kenuiepa
OtkpeiTue W.Kennepom 3aK0HOB ABM>KEHHS MU1aHeT. OTKpbITHE 3aKOHA BCeMUpHOTO TATOTEHHS U

0000mménHbIe 3akoHbl Kemnepa. Onpenenenne Macc HEOECHBIX Tell.

Kocmuyeckue ckopocTu
Pacuérel mepBoif M BTOPOl KOCMHUYECKOH CKOpOCTH M X ¢u3udeckuii cmbich. [lonér FO.A.

["arapuna Bokpyr 3emiiu Mo KpyroBoi opouTe.
MexiiaHeTHbIE NepeaéThl.



[TonsiTve ONTUMAaNBHOM TPACKTOPUH MOJETA K MIaHeTe. Bpems monéra k rnjaaHeTe U AaThl CTapTOB.

JlyHna u eé Biausinue Ha 3emi10
Jlynnsiii penbed u ero npupona. [Ipunusraoe B3anmoericteue Mexxay Jlynou u 3emnéid. Y nanenue

Jlyael ot 3emuin u 3amemyieHue BpaiieHus 3emiau. [lpeneccuss 3eMHOM OcH M TpeaABapEeHUE
PaBHOJICHCTBHUIA.
CTpoeHne coJIHEYHOI cucTeMbl (7 1)

CoBpeMeHHbI€ npeicTaBiaeHust 0 COJHEYHOM cUCTEME.
CocraB ConneuyHoit cucrembl. [lmanersl 3eMHOM Tpynnbl M IJIAHETHl - THUTAHTBI, HX

npuHIUnuagbaeie paznuuns. O6nako komer Ooprta u Ilosic Koitnepa. Pasmeps! Ten comHeuHoin
CHUCTCMBI.

IInanera 3emiusn
®opma um pasmepsl 3emnu. Bayrpennee ctpoeHue 3emum. Poie mapHuKoBoro 3ddexra B

dbopMHUpOBaHUH KJIMMaTa 3eMJIH.

Ili1aneTsl 3eMHOM IPyIIIbI
Uccnenoanus Mepkypusi, Benepsr 1 Mapca, ux cxoxects ¢ 3emnéid. Kak mapHukoBbiit a¢ ekt

rpeeT MOBEPXHOCTh 3eMiu U neperpeBaer armochepy Benepsl. Ecte nu xu3Hp Ha Mapce.
Oodnrorus opout crytHukoB Mapca @oboca u Jleiimoca.

ILnaHeTbI-TUTaHTbI
®usznueckue cporictsa IOnurepa, CarypHa, Ypana u Henryna. Bynkannueckas nedTeabHOCTb Ha

cnytHuke FOnurepa Ho. [Ipupona xoser BOKpPYT MJIaHET-TUTAHTOB.

[InaHeTHI-KAPJIUKHU U HX CBOMCTBA.
MauJbie Tesa CoJiHeUHOH CHCTEMBbI
[Ipupona u nBuxeHwe actepougoB. Crnenuduka IBUKEHHS TPYIN acTepouaoB TposHIEB U

I'pexos. [Tpupona u asmxenue komert. [losc Koitnepa u O6nako komer Oopra. [Ipuposa mereopon
Y METEOPUTOB.

MeTeopr U METCOPUTDBI
HpI/Ipoz[a nmagarommx 3Bé3£[, MCTCOPHBIC TIOTOKU U UX PAJUAHTHI. CBs3b MCKAY MCTCOPHBIMU

IIOTOKaAaMM U KOMECTaMU. Hpnpo,ua KaAaMCHHBIX M XKCJIIC3HBIX MCTCOPI/ITOB. HpI/Ipo,ua MeTeOpI/ITHLIX
KpaTepos.
IIpakTnyeckas acrpodusuka u usuka Coanua (7 4)

MeToabl acTpopU3MYECKUX UCCIACA0BAHNM
YCTpOHCTBO M XapaKTEpUCTUKHU TEJIECKONOB pedpakTOpoB U PePIEeKTOpoB. YCTPOHCTBO

PaAMOTENECKOIIOB, PaAHOUHTEPPEPOMETPHI.

CoJHue
OcHoBHble xapaktepuctuku Conaia. OnpeaeneHue Macchl, TEeMIepaTypbl © XUMAYECKOTO COCTaBa

Comnna. Ctpoenue conHeuHoi atMocdepbl. CoHeYHasi aKTUBHOCTh M €€ BIMSHHE Ha 3eMITIO U
ouochepy.

Buyrpennee crpoenue CostHuA.

Teopetnueckuii pacu€r temmneparypbl B HeHTpe ConHua. SnepHbld UCTOYHUK SHEPTrUU U
TEPMOSIICPHBIE PEAKIMU CUHTE3a TelHs U3 BOAOpOJA, MEpeHoc 3Hepruu u3 uentpa ConHia
HapyXy, KOHBEKTHBHas 30HAa. HEWTpUHHBIA TeNecKonm W HaONIOJCHUS IMOTOKa HEUTPUHO OT
Comnnra.

3Bé3aml.

OCHOBHBIE XapaKTePUCTUKH 3BE3 ]
OnpeneneHue OCHOBHBIX XapaKTEPUCTHK 3BE3/: MAacChl, CBETUMOCTH, TEMIEpaTypel U

XUMHUYEeCKoro cocraBa. CnekTpanbHas kiaccuukanus 3BE3n U €€ (U3NYECKHE OCHOBBI
JlnarpaMma «CIIEKTPAJIbHBIN KJIACC» — CBETUMOCTD 3BE3], CBSI3b MEXKIY MacCOM U CBETHUMOCTBIO



3BE3I.

BuyTrpenHee crpoeHue 3BE3/
CrpoeHue 3Be3/1bl [NIABHOW MOCIIEI0BATEIbHOCTH.

CTpOCHI/Ie 3BE3]] KpaCHBIX T'MT'aHTOB U CBEPXTUI'aHTOB.

Besibie kKapJuKu, HEHTPOHHBbIE 3BE3/1bl, MMYJIbCAPbI U YEPHBIE IbIPbI
Crpoenue 3BE3/1 OETBIX KapIMKOB M Mpees Ha uX Maccy — mpenen Yanapacekapa. [lymscapsl u

HEUTpOHHBIE 3BE3/bI. [Iprpona 4EPHBIX ABIP U UX ITAPAMETPHI.

/IBOliHbIE, KPAaTHBIE U NepeMeHHbIE 3BE3/bI
HaOnronenus NBOMHBIX M KpaTHBIX 3BE3/. 3aTMEHHO-TIEpEeMEHHbIE 3BE3/bl. OmpenernecHue macc

nBoWHBIX 3BE3A. [lynmbcupyromue nepeMeHHbIe 3BE3IbI, KPHUBBIE H3MEHEHHUs Ojecka wnedeun.
3aBUCUMOCTh MEXIY CBETUMOCTBIO M INepuoaoM myibcauuid y nedeua. Lledennsr — masiku BO
BceneHHOM, 110 KOTOPBIM ONPEACIISIIOT PACCTOSHUS 10 JAIEKUX CKOIUICHUH U FJIAKTHUK.

HoBble 1 cBepXHOBBbIE 3BE3/IbI
XapaKkTepUCTUKHU BCIIBIIIEK HOBBIX 3BE3/1. CBS3b HOBBIX 3BE3/] C TECHBIMU JABOMHBIMH CHCTEMaMH,

CoJIepXKalIMMu 3Be31y Oenblii kapiuk. [leperekanue BemecTBa U siICPHBIN B3phIB HA MIOBEPXHOCTH
Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/Ibl. XaPAKTEPUCTUKHU BCIIBIIIEK CBEPXHOBBIX
3B&31. ['paBUTAMOHHBIN KoJutarnic Oenoro kapiwka ¢ maccoil Yanapacekapa B cOCTaBe TECHOM
JIBOMHOW 3Be3[IbI — BCIIBIIIKA CBEPXHOBOW IMEPBOro THUIMA. B3pbhIB MacCUBHOW 3Be3/bl B KOHIIE
CBOCH »HBONIOLIMM — B3PbIB CBEPXHOBOW BTOporo THma. HaOmiojgeHne ocCTaTKOB B3PHIBOB
CBEPXHOBBIX 3BE3I.

IBoIONMS 3BE3/1: POKAEHHUE, S KU3Hb U CMEPTh 3BE3/1
Pacuér mpomo/KUTENIBHOCTH KU3HM 3BE3J] pa3HOM MacCchl Ha TJIABHOM MOCIEAOBATEIIHLHOCTH.

Ilepexoq B KpacHble THUTaHThl M CBEPXTMTAHTBI TOCiEe ucyepnaHus Bojopoja. CriokoiHas
HBOJIIOLIMST MAJOMACCHUBHBIX 3BE3/, M TPAaBUTAIMOHHBIN KOJUIAllC M B3PHIB ¢ 00pa3oBaHUEM
HEWTPOHHOW 3BE3/bl WJIM YEPHOM IbIPbl MAacCUBHOM 3Be3nbl. OmpeneneHue BO3pacTa 3BE3AHBIX
CKOIUIEHUH U OTAENBHBIX 3BE3/ U ITPOBEPKA TEOPUH IBOJIFOLIUU 3BE3 .

Mueunblii IIyTe (3 1)

TI'a3 u nuLab B I'aj1aKkTHKE.

Kak o0pa3yrorcs orpaxkarenbHble TyMaHHOCTH. [loueMy cBetsiTes nuddy3Hble TYMaHHOCTH

Kak KOHUEHTpUPYIOTCS Ta30BbIE U MBUIEBBIE TYMAHHOCTH B ["anakTuke.

PaccesiHHbIe 1 IAPOBBbIE 3BE3IHbIEC CKOIIJICHMS.

Habmroiaembie CBOMCTBa paccestHHBIX 3BE3MHBIX CKoIIeHH. Habmiomaemblie cBOMCTBA MIApOBBIX
3BE3HBIX CKOIUICHMM. PacrpeneneHne W Xapakrtep [IBHXKEHUsA CKOIUIeHMM B [amaktuke.
Pacnipenenenue 38€31, CKOIJIEHUI, ra3a ¥ NbUIM B [ anakTuke.

CBepxmaccuBHasi u€pHasi nblpa B IeHTpe [amaktuku u kocMmuueckue yyuud. WHbpakpacHbie
HaONIOZICHUsT JNBWKCHUS 3BE31 B IeHTpe [amaktukum W oOHapykeHue B IieHTpe [ amakTuku
CBEpXMAaCCMBHOM 4YepHOM AbIppl. Pacuér mnapameTpoB CBEpPXMAacCCHBHOM YEPHOW  JBIPHI.
HaGnronenus kocMUUecKuX Jydeld U UX CBsI3b CO B3PHIBAMH CBEPXHOBBIX 3BE3I.

I'anakTuku (3 4)

Kak xiaccu¢uimpoBanu rajiakTukud mo ¢gopmMe U KaMepToHHas nuarpamma Xab6ma. CBoiicTBa
CIIUpAIbHBIX, JJUIMINTUYECKUX W HEMPaBUIbHBIX ranakTuk. KpacHoe cMelleHHe B CHeKTpax

TaJaKTUK U ONPEEIIEHUE PACCTOSIHUS O HUX.
3akoH Xa00.1a.
Bparenue ranakTuk u TEMHas MaTepus B HUX.

AKTHBHBIE I'AJIAKTHKHA H KBa3aphbl
[Tpupoaa akTUBHOCTH TaJIaKTHK, PAJAUOTATAKTUKYA U B3aUMOJICHCTBYIOIKE TadakTHKH. HeoObruHbIe



CBOMCTBA KBa3apoOB, UX CBS3b C SAPAaMU I'aJaKTUK U aKTUBHOCTBIO YEPHBIX JBIP B HUX.

CxonieHus ralakTHK

HaGumronaemble cBOICTBa CKOIJIEHUH raJlakKTUK, PEHTTEHOBCKOE M3JIy4yEHHUE, TEMIEpaTypa U Macca
MEXTaJTaKTHUYECKOI0 Ta3a, HEOOXOJUMOCTh CYLIECTBOBAHHS TEMHONW MaTepuu B CKOIUIEHMSIX
rajiakTUK. OnieHKka Maccel TEMHOM MaTepUM B CKOIUIEHMSX. Sluencras CTpyKTypa pacupelesieHus
TaJIAKTUKHU CKOIIJICHUH TraJIaKTHK.

Crpoenue u 3Boouus BeesieHHOM (2 4)

Koneunoctb u 0eckoHeUHOCTh Beenennoi — nmapaaokcCbl KJIACCHY€eCKOil KOCMOJIOTHH.
3aKoH BCECMHUPHOI'0 TATrOTCHHUA W IPEACTAaBICHUA OKOHCYHOCTHU U OeckoHeuHOCTH BceeeHHOI.

DoTOMETpUYECKHI TapajiokC M MPOTHBOPEUYHUS MEXKIY KIACCHYECKHMMH NPEACTABICHUAMHU O
ctpoenun Bcenennoid u HabmogeHusMu. HeoOXoauMOCTh TNpuBIEYEHHs O0OLIeH Teopuu
OTHOCHUTEJIBHOCTHU JUI TOCTpoeHusi Monenu BceneHHoi. CBA3b MEXIY I€OMETPUYECKUX CBOMCTB
IIpOCTpaHCcTBA BCeeHHOM ¢ pacpeieIeHUEM U JBUKEHUEM MaTEepUU B HEN.

Pacummmpsiromasica Beesrennast
CBs13b CpeliHEl IIJIOTHOCTU MAaTEPUU C 3aKOHOM PACIIUPEHUS U F€OMETPUYECKUMU  CBOWCTBAMH

Bcenennoii. EBknmnaoBa u HeeBkinioBa reometpusi Beenennoit. Onpenenenue paanyca u Bo3pacTa
Bcenennoii. Mogenps «ropsiueil Becenennoii» u penukroBoe nsinydeHus OOpazoBaHUE XUMHUYECKUX
arieMeHTOB BO Bceenennoit. Obunue renust Bo BeeneHHOM M HE0OX0IUMOCTh 00pa30BaHuUs €ro Ha
paHHUX dTanax 3o Beenennoit. HeoO0xoaMMocTh He TOBKO BBICOKOM TUIOTHOCTH BEIIECTBA,
HO M €r0 BBICOKOU TeMIepaTypbl Ha paHHUX 3Tarnax »Boitonuu Beenennoll. PenukroBoe uznydenue
— U3Jy4YeHUe, KOTOPOE OCTajJoCch BO BCeleHHOW OT ropsuero M CBEPXIUIOTHOIO COCTOSIHUS
MaTepuy Ha PaHHMX dTanax xu3Hu Beenennoit. Habmonaemble cBOICTBa pEIMKTOBOTO M3JIY4EHUS.
[Touemy HEOOXOAMMO MpUBJIEUEHUE OOIIEH TEOPUH OTHOCHUTEIBHOCTH ISl TTOCTPOCHUS MOJENU
Bcenennoi.

CoBpeMeHHbIE TP00JIeMbI ACTPOHOMMH (3 )

YckopeHHoe pacmpenue BeesieHHOW M TEMHAs JHeprUs.

HabGmronenns cBepxHOBBIX 3BE37 | Tunma B manékux TajakTUKaX M OTKPBITUE YCKOPEHHOIO
pacmupenust BceneHHoll. OTKpeITHE CHIJIBI BCEMHUPHOIO OTTAJKMBaHWS. TEMHas DSHeEprus
yBenu4uBaeT Maccy BcenenHonn mo Mepe e€ pacmmpenus. llpupoma cuisl BecemupHoro
OTTaJIKUBaHUS.

OOHapy:KeHHe IUIaHeT BO3JIe APYIHX 3BE3 /.

HabGmronennss 3a nBukKeHMEM 3BE3]] M ONPENENIEHHMS MacC HEBUJIMMBIX CIYTHUKOB 3BE3,
BO3MYILAIOLIMX MX MpsIMOJIMHENHOe ABM>KeHHe. Metoasl oOHapykeHus 3kKk3oruiaHer. OneHka
YCIIOBUM Ha MOBEPXHOCTSX SK3oIiaHeT. [Touck sk301utaHeT ¢ KOMGOPTHBIMU YCIOBUSIMU JUIS
KU3HU Ha HUX.

ITouckn xwu3HM W pazyma BO BceleHHOI. Pa3BuTtne mnpencraBieHUd O BO3HUKHOBEHUHM U
CyILIECTBOBaHUU KU3HU BO BcenenHoil. CoBpeMEHHBIE OLIEHKM KOJUYECTBA BBICOKOPA3BUTHIX
nuBwim3anuii B [amaktuke. IlombITkm OOHApyXeHUS H TOCBUIKM CHUTHAJIOB BHE3EMHBIM
LHUBUIIU3ALUSM.

Pe3eps (1 1)

INIJTAHUPYEMBIE PE3YJIBTATDBI

B pe3yabTare u3yueHusi aCTPOHOMHM HA 6230BOM YPOBHE YUEHHUK T0JI/KEH:
3HATL/IIOHUMATh:
CMBICJI TIOHSATUN: TEOIICHTPUYECKAsI M TeIHOIICHTPUYECKass CUCTeMa, BUIUMasl 3B€3/IHAs BEIMYMHA,



CO3BE31ME, MPOTUBOCTOSIHUS W COCAMHEHUS IUIAHET, KOMETA, acTepOuJ, METEOp, METEOPHUT,
METEOpOUT, IJIaHEeTa, CIyTHUK, 3Be3/1a, ConHeuHas cuctema, ['anakTuka, Beenennas, BceMupHoe U
MOSICHOE BpEMsi, BHECOJIHEUHAs IUIaHETa (DPK30IUIaHETa), CIEeKTpajdbHas KiIacCUpUKALUS 3BE3I,
IapaJulakc, pelMKTOBOE U3ilydeHue, bonbpnioil B3peis, uepHas awipa;

CMBICT (DU3MYECKHX BEIUYHMH: TApPCEK, CBETOBOH TOJ, AaCTPOHOMHUYECKAs EIMHHIIA, 3BE3/IHAs
BEJINYMHA;

CMBICIT (pU3UYECKOT0 3aKOHa Xa0011a;

OCHOBHBI€ 3TaIlbl OCBOEHUSI KOCMUYECKOT0 IPOCTPAHCTBA;

TUIIOTE3bI NPOUCXO0KAeHUsI COTHEYHOU CUCTEMBI;

OCHOBHBIC XapakTepUCTUKH U cTpoeHrue COJHIA, COJHEYHOUW arMocdepbl; pa3Mmepbl | amakTukw,
MOJIOKEeHUE U iepuo1 oopamieHust CoHIIa OTHOCUTENLHO IIeHTpa [allakTHKY; yMeTh:

NPUBOAUTH MPUMEPHL: POJM ACTPOHOMUU B PA3BUTHHM LMBHIM3AIUHU, HCIOJIB30BAHUS METOJIOB
WCCJIC/IOBAHUI B aCTPOHOMMH, PA3JIMUHBIX JIHANA30HOB SJIEKTPOMArHUTHBIX W3JIYYCHUH i
nonyueHus: nHpopMmauu 06 o0bekTax BceneHHol, monydeHns acTpOHOMUYECKOW nHpopmanuu ¢
MOMOILbI0 KOCMMYECKUX allapaToB M CIEKTPAJIBHOIO aHAJIW3a, BIUSHUS COJHEYHOM aKTMBHOCTU
Ha 3eMIIIo;

OMKCHIBATh U OOBSICHITH: PAa3NUuusl KalleHJaped, YCIOBUS HACTYIJICHUS COJIHEYHBIX U JTYHHBIX
3arMeHui, (a3el JIyHBI, CYyTOUHBIC IBHI)KEHUS CBETHJ, NMPUYMHBI BO3HUKHOBCHHUS IMPWINBOB U
OTJIMBOB; TPHUHIMUII JCHCTBHS ONTHYECKOTO TEJIECKOIa, B3aUMOCBSI3b (DU3MKO-XUMHUYECKUX
XapaKTEPUCTHK 3BE3]l C UCIIOJIB30BAHUEM JIUATPAMMBI IIBET-CBETUMOCTHY, PU3NICCKUE MPUIHHEI,
OTIPENIETISIONINE PABHOBECUE 3BE3Jl, MCTOUYHUK HHEPTUM 3BE3] U MPOUCXOXKICHUE XUMHUYECKUX
3JIEMEHTOB, KPacHOE cMellleHue ¢ nomoisio 3 dekra Jomnepa;

XapaKTepU30BaTh OCOOEHHOCTH METOOB MO3HAHMS aCTPOHOMUU, OCHOBHBIE PJIEMEHTHI U CBOMCTBA
rianeT COJTHEUHOUM CHCTEMBbI, METO/IbI OTIPEICTICHUS] PACCTOSIHUM 1 TMHEHHBIX pa3MepoB HEOECHBIX
T€J, BO3MOKHBIE ITYTH 3BOJIIOIIUH 3BE3]] pa3IMUHON MacChl;

HAaXOJUTh Ha HeOe OcHOBHBbIE co3Be3ausi CeBepHOro Modymiapusi, B TOM 4ucie: bonbiias
Mengenuia, Manas Menseauia, Bonomnac, Jlebenn, Kaccuomnes, OpuoH; cambie sSpKue 3BE3/bI, B
tom umcie: [lonsipHas 3Be31a, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;

MCIIOJIH30BaTh KOMIIBIOTEPHBIE MTPUIIOKEHUS I oripeesienus nonoxenus CoiHia, JIyHsl U 3Be3]1
Ha JTI00YIO 1aTy ¥ BPEMS CYTOK JIJIsi JAaHHOTO HACEJICHHOTO MTyHKTa;

UCIONIb30BaTh MPUOOPETEHHBIE 3HAHUSA M YMEHHUS B TPAKTHUUECKOMN NESTENbHOCTH U MOBCEAHEBHON
JKU3HU JJISL:

MOHUMAaHHUs B3aMMOCBS3U aCTPOHOMUU C JPYTUMH HayKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHMS 1O
aCTPOHOMUH, OT/IEJIEHUE €€ OT JHKEHaYK;

ornleHWBaHMs HWH(pOpMaIUuU, cojaepxamieiics B coobmenusx CMUW, WuatepHere, Hay4dHO-
MOMYJISPHBIX CTATBIX».

. [TonyunTs mpeacTaBieHus: O CTPYKTYpe U MaciTabax BceneHHol U MecTe yenoBeka B HEH.
VY3HaTh 0 cpencTBax, KOTOPHIE MCIOJIB3YIOT aCTPOHOMBI, YTOOBI 3aryIsTHYTh B CaMble yIai€HHBIC
yroiaku BceneHHOW M HE TOJIBKO YBUIETh HEOECHBIC Tela B HEJOCTYITHBIX ¢ 3eMJIM Juana3oHax
JUTMH BOJIH DJJIGKTPOMAarHUTHOTO W3JIy4eHHUs, HO W Yy3HaTh O HOBBIX KaHAJaX MOJyYEHUS
uHpoOpMallMd O HEOECHBIX TelaX C TIOMOIIBGI0 HEUTPHUHHBIX M TPABUTALMOHHO-BOJTHOBBIX
TEJIECKOIOB.

. Y3HaTh 0 HAOIIOJAeMOM CIIOXKHOM JIBHKEHUH TUTaHeT, JIyHel u CoHIIa, UX UHTEPIpETaIiH.
Kakyto ponp urpanu Habmonenus 3armenuid JIynel u ConHIa B )KM3HH OOIIECTBA U MCTOPUS HX
HayyHOTO 00BscHeHUs. Kak Ha OCHOBE aCTPOHOMHYECKUX SIBIICHUH JIIOAW HAYYWIUCh U3MEPSTh



BpEMs M BECTH KAJICHAAPb.

. VY3HaTh, Kak Oyarojapst pa3BUTHIO AaCTPOHOMHUH JIIOJU MEPElUId OT IPEICTaBICHHS
TEOLIEHTPUUECKON CHCTEMbl MHMpa K PEBOJIOLMOHHBIM IPEJICTABICHUSIM TI'eIMOLEHTPUYECKOM
cucteMbl Mupa. Kak Ha ocHOBe mociieHeld ObUTM OTKPBITHI 3aKOHBI, YIPABISIONINE JBHKCHHEM
IUTAHET, U M03]IHEE, 3aKOH BCEMUPHOT'O TATOTEHHUS.

. Ha npumepe ucnonb3oBaHHUs 3aKOHA BCEMHPHOIO TSATOTEHMSI MOJIYYUTh IPEICTABICHUS O
KOCMUYECKMX CKOpPOCTSIX, HAa OCHOBE KOTOPBIX pAacCUMTBHIBAIOTCS TPACKTOPUU IOJIETOB
KOCMHMYECKHMX allapaToB K IUIaHETaM. Y3HaTb, KakK NpOsBIAeT ceOs BCEMUPHOE TATOTEHHE Ha
ABJICHUAX B cucTeMme 3eMisi—JIyHa, ¥ HBOJIIOLUIO 3TOM CUCTEMBI B OyAyILEM.

. VY3HaTh O COBPEMEHHOM INPEICTABICHUU, O CTPOCHUH COJHEYHOM CUCTEMBI, O CTPOCHHH
3eMiIM Kak IUIaHEThl M IPUPOJE MAPHUKOBOIO 3P QeKTa, O CBOMCTBAX IUIAHET 3eéMHOW I'PYMIBI U
IUIAHET-TUTAaHTOB M 00 MCCJIEOBAaHUAX acCTepOMUJOB, KOMET, METEOPUTOB M HOBOIO Kjacca
HEOECHBIX TeJl KapJIMKOBBIX IJIaHET.

. [Tony4ynTts mpencTaBiIeHUE O METOAAaX aCTPO(PHU3MUECKUX MCCICTOBAHUN U 3aKOHAX (DU3HKH,
KOTOPBIE UCIOJIb3YIOTCS JJI U3Y4EeHUS (PU3NUECKH CBOMCTB HEOECHBIX TEJI.

. V3uare npupoay CosHIA U €r0 aKTUBHOCTH, KaK COJTHEYHAs! aKTUBHOCTD BIIMSAET HA KJIUMAT
u Ouocdepy 3emin, Kak Ha OCHOBE 3aKOHOB (PM3MKHM MOXXHO pacCuMTaTh BHYTPEHHEE CTPOCHHUE
Connna m Kak HaOMIOAEHUS 3a MOTOKamMH HEWTpuHO oT COJHIA TOMOTIHM 3aryIIHYyTh B LEHTP
ConHua 1 y3HaTh O TEPMOSIIEPHOM HCTOUYHUKE SHEPTHUU.

. VY3HaTh, Kak OMNPENENIAIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3L U HUX B3aMMOCBA3b MEXKIY
co00i1, 0 BHYTpEHHEM CTPOEHUU 3BE3]l U UCTOYHUKAX UX SHEPTUH; O HEOOBIYHOCTH CBOMCTB 3BE3]
OembIX KapJIUKOB, HEUTPOHHBIX 3BE3]] M YEPHBIX JIBIP. Y3HATh, KAK POXKIAIOTCS, )KUBYT U YMUPAIOT
3BE3/IBI.

. VY3HaTh, KaKk M0 HAOJIOJEHUAM MyJbCUPYIOIUX 3BE3] Leen] onpenensTh pacCTOSHUS JI0
JPYTUX TaJlaKTUK, KaK aCTPOHOMBI MO HAOJIOAEHUSAM JIBOMHBIX M KPATHBIX 3BE3]] ONPEIENSIOT UX
MAacCBhl.

. [TosryunTs TpeACTaBIEHUs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3] M y3HaTh, KaK B 3BE3/1ax
00pa3yIoTCs TAXKENbIE XMMUYECKHE IIEMEHTBI.

. V3Hatp, Kak ycTpoeHa Hama [‘amaktmka — Mureunsiii [IyTe, kak pacrpezeieHsl B HEl
paccesHHbIE M LIapoBble 3BE3IHBIE CKOIUIEHUS M oOjaka Mex3BE3qHOro raza u meum. Kak c
NOMOIIbI0 HaONIOeHUH B HH(QpaKpacHbIX JIydyax yAajJoCh MPOHUKHYTH Yepe3 TOJIIY
MEX3BE3IHOTO Ta3a W NbUIM B LEHTp [anakTWKu, yBUAETb NBUKEHHE 3BE3N B HEM BOKpYT
CBEPXMACCUBHOM YEPHOU ABIPHI.

. [TomyunTe mpencTaBIeHUE O pa3IUYHBIX THUIAX TaJaKTUK, Y3HATh O MPOSBICHUAX
AKTUBHOCTH TaJIaKTHK M KBa3apoB, pacHpe/lelIeHHH TaJlakTUK B MPOCTPAHCTBE U (POPMUPOBAHUU
CKOIUIEHUH U STYEUCTOM CTPYKTYPbI UX PACIIPEAEICHUS.

. VY3HaTh 0 CTPOEHHM U SBOJIIOLIMU YHUKAJIBHOTO 00bekTa Beenennoii B nienom. IIpocienuts
3a pa3BUTHEM IPEJICTABICHUI 0 KOHEYHOCTH M OecKoHeuHOCTH BceenenHoil, o (yHIaMeHTanbHbIX
napajgoKcax, CBI3aHHbIX C HUMH.

. [ToHsATH, KaK U3 HAOJII0JAEMOT0 KPAaCHOT'O CMELECHHSI B CHIEKTPaxX JaNEKUX rajJaKTHK MPUIILIH
K BBIBOJIy O HECTAI[MOHAPHOCTH, paclIMpeHnu BeeneHHoM, 1, 4TO B MPOLIIOM OHA Obljla HE TOJIBKO
IUIOTHOM, HO ¥ TOpsiYed U, 4TO HaOJII0JaeMOe PEIUKTOBOE N3TyYeHHE MOATBEPKAAET ATOT BasKHBIN
BBIBOJI COBPEMEHHOU KOCMOJIOTHH.

. V3Hath, KaKk OTKPBUIM YCKOPEHHOE pacliupeHre BceleHHON M ero CBsi3bl0 C TEMHOH



SHEpPryue U BCEMUPHOM CHIJIOW OTTaJIKUBAHMS, TPOTUBOCTOSIIIIEH BCEMUPHOM CUJIE TATOTEHHUS.

V3HaTe 00 OTKPBITUM SK30IUIAaHET — IUIAHET OKOJO JPYrHX 3BE3] U COBPEMEHHOM

COCTOSAHHU HpO6JIeMBI IIOMCKa BHC3CMHBIX L[PIBHJIPIZ?»&LIHﬁ U CBsA3U C HUMMU.

Hayuntbess mpoBOAUTH MpOCTEHIINE ACTPOHOMHYECKHE HAONIOAECHUS, OPUEHTUPOBATHCS

cpenu SpKUX 3BE3N M CO3BE3AUM, U3MEPSTh BBICOTHI 3BE3N u  CouHII

ACTPOHOMHMYECKMMH METOJIaMH BpEMs, IIUPOTY U JOJTOTY MecTa HAOMIOACHUN, U3MEPATH AUAMET]P

COJIHI_Ia " U3MCPATH COJIHCUHYIO aKTUBHOCTH U €€ 3aBHUCHUMOCTh OT BPCMCHH.

TEMATHYECKOE JAHUPOBAHMUE

a, OIpEneiaTh

Ne HaumeHoBaHue pa3/iesioB U TeM Bcero B ToM umciie Ha:
n/m 4acoB ypOKH UladopaTopHo-[KoHTpo/bHBIE
NMpaKTHYeCKUepadoThl
MJIA
TBOp4YeCKHUe
a00ThI
1 BBenenue 1 1
2 AcTpomeTpusi 5 5
3 Heb6ecHast MexaHuKa 3 3
4 Ctpoenne CotHeUHOii cCHCTEMBI 7 7
5 AcTpodu3nka 1 3B¢31HAA ACTPOHOMMUSA 7 7
6 MuieuHblii nyTh 3 3
7 TanakTuku 3 3
8 Crtpoenue u 3Bosonus Beesennoii 2 2
9 CoBpeMeHHBIe TPO0JIeMbI ACTPOHOMHH 3 3
HTroro: 35




TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema ypoka DJ1eMEeHTBI CO/IepPKAHUS Jara npoBenenust
IVIAH dakr
Pa3zoen «Beedenuey. Beezo uacos:1
1. | Beegenue B acTpOHOMHUIO. Actponomus. I[lonstue Beenennoi.
Pazoen «Actpomerpus». Bcezo uacoe: 5
2. | 3Bé3maHOE HEOO. 3Be3nHoe He0o. Co3pe3nue. OcHOBHBIE co3Be3aus CeBEepHOro NOMyIapus
3. | HebGecHble KOOPAUHATHI. Heb6ecHblil 5kBaTOp 1 HEOECHBIN MEPUINAH; TOPU30HTAIBHBIE, SKBATOPHAIILHEIE
KOOPIMHATHI, KyJIbMHHALIMU CBETHJI. | OpH30OHTaNbHAS CHCTeMa KOOPAUHAT.
DKBaTOpHAIIbHAS CHCTEMa KOOPIUHAT
4. | Bunumoe nsuxenue miadetr 1 Condna. | DKIUNTHKA, TOYKA BECEHHETO PAaBHOACHCTBHS, HEpaBHOMEpHOE aBkeHne COoHIIA 1o
OKJIUITHKE
5. | ABmxenue JIyHbl U 3aTMEHUS. CuHOIMYECKUI MECSII, Y3JIbI TyHHOU OpOHTHI, 3aTMeHus, Capoc 1 TpefcKa3aHus
3aTMEHUHN
6. | Bpems u xaneHgaps. ConnevHoe ¥ 3BE371HOE BpEMs, JIYHHBIH M COJIHEYHBIH KaJleH1aph, IOJIMaHCKUH 1
TPUTOPUAHCKUHN KalleHIaph
Pazoen «Hebecnas mexanuka». Bcezo uacos: 3
7. | Cucrema mupa. ['eoneHTpHUecKas u
TeIIMOIIEHTPUYECKAs CHCTEMa MHPa;
00BsICHEHHE ETIIC00Pa3HOTO
JBIKEHMS TUIAHET, JO0Ka3aTeNbCTBa ABWKEHUS 3emyin BOKpyr COJHIA; TOJUYHBINA
rapajulakc 3BE37
8. | 3axonnl Keriepa 1Br>KeHUs TUIaHET. 00606meénnbIe 3akoHbI Keriepa u onpesenenue Macc HeOEeCHBIX Tel
9. | Kocmuueckue CKOPOCTH u | IlepBas u BTopass KOCMHUECKHE CKOPOCTH; ONITUMAIIbHAS
MEXKIIJIaHETHBRIC HepeHéTLI. MOJTYSJUIMIITUYICCKAs Op6PITa KA x IJIaHE€TaM, BpEM: noi€éTa K IjiaHeTe
Pa3zoen «Ctpoenue CoJiHeuHol cuctembl». Bcezo uacos: 7
10{ CoBpemeHHbIE MIPEICTABICHUS 0 | O0 oTIMYHSX TUIAaHET 3eMHOM IPYIIIBI U IUIAHET-TUTAaHTOB; O IJIaHeTaX-KapJInKax;
crpoennn u  coctaBe ConmHeuHol | Manbix Tenax; o nosice Koiinepa u oGraxe xomer Oopra
CHCTEMBI.
11) ITnanera 3emis. ®dopma 3emin, BHYTPEHHEE CTPOCHHUE, aTMocdepa 1 BIUsSHUE MapHUKOBOTO 3ddekra Ha
KJINMAT 3eMIIH
12| Jlyna u e€ BiusiHHE Ha 3eMITIO. ®opmupoBaHue oBepxHOCTU JIyHBI; IpUpoAa NPUIMBOB U OTJIMBOB Ha 3eMJI€ U UX

BJIMAHUC HA IBHMXKCHUC 3emin u .HYHLI; mponucccust 3E€MHOI OCU U JBHVKCHHNEC TOYKH




BCCCHHCT'O PaABHOACHCTBUA

13| [ImaHeTsl 3eMHOM TPYIIIIBI. ®usnueckue cporictea Mepkypust, Mapca u BeHepsl; uccie1oBaHus IUVIAHET 36MHOU
TPyHIbl KOCMHYECKUMHU arnmapaTaMu
14| Ilnanersi-rurantel. [Inanere-kapnuku. | Pusudeckue cBorictsa Onutepa, Catypna, Ypana u HenryHa; ByTkaHU4YeCKas
nesTenbHocTh Ha ciyTHHKe IOmurepa Mo; npuposaa Koser BOKPYT IJIaHET-TUTaHTOB;
TUTAHETHI-KapIINKH
15] Mausie tenna COTHEYHON CUCTEMEL. dusnyeckas TpUpoaa acTepouaoB M koMmeT; mosic Koiimepa m obmako komer Ooprta;
MIPUPOJIa METEOPOB M METEOPUTOB
16] CoBpemeHnHbIe NIPEICTaBICHUS 0 | CoBpeMeHHBIE IPECTaBIEHUS 0 MPOUCX0kACHUN CONHEYHOIN CHUCTEMBI
NpoucxoxaeHuu COTHEUHON CUCTEMBI.
Pazoen «Actpodusuxa u 3Bé3aHasi actpoHomus». Bcezo uacoe: 7
17| MeTtonsl acTpodusnyeckux | IIpuHIMI 1eHCTBHUSA M yCTPOMCTBO TENECKOIOB, PEPPAKTOPOB U PEPIEKTOPOB;
HCCIICIOBAHMIA. PaAMOTENECKOIBI ¥ PATHONHTEPPEPOMETPHI
18] Connre. Omnpenenenne OCHOBHBIX XapakTepucTHK COJHIA; CTPOSHNE COTHEYHON aTMochepsr;
3aKOHBI H3ITy4IeHUs a0COMOTHO TBEPIOTO Teja U Temrieparypa hoTochepsl i MATeH;
MIPOSIBIICHHE COJTHEYHOM aKTUBHOCTH U €€ BIMSHIE Ha KIMMaT 1 Orocdepy 3emun
19] BauyrpenHee cTpoeHHe W HUCTOYHHMK | Pacuér remnepaTypsl BHyTpr ConHLa; TepMOSAEPHBIA UCTOUHMK SHeprun ConHua,
SHEPTUU Co JIHIIA. HaOJIOICHHUS COTHEUHBIX HGfITpPIHO
20] OcHOBHBIC XapaKTEPUCTUKH 3BE3]I. OnpenesieHUe OCHOBHBIX XapaKTEPUCTHK 3BE3/; CIIEKTpaIbHAs KITacCH(PHUKALIUS 3BE3I;
JmarpamMma «CIIeKTp—CBETHUMOCTEY» U paclipe/ieNieHre 3BE3/1 Ha HEl; CBA3b MaCCHI CO
CBETUMOCTHIO 3BE3/1 TIIABHOM MOCIIEA0BATEIIEHOCTH; 3BE3/IbI, KpACHBIE THTAHTHI,
CBEPXTUTAHTHI M OeJIble KapIIuK1
21| Benble Kapiuku, HEWTPOHHBIC 3BE3MBI, | OCOOEHHOCTH CTPOEHHs OENbIX KapMKOB M mpeaen Yanapacekapa Ha MX Maccys;
ugpHBIe JABIPHL. JIBOMHBIE, KpaTHbIE M | MYIbCAPhl M HEHTPOHHBIC 3BE3/IBI; MOHSTHE YEPHOIT ABIPEI; HAOIIIOICHNS IBOMHBIX 3BE3]]
TIepEMEHHbIE 3BE3/IBI. U ONpEJIeNeHHe HX Mace; MyJIbCHPYIOIIE NEPEMEHHbIC 3BE31BI; TIeEeH bl U CBS3b
TIEPHO/IA MyJIBCAIMI CO CBETUMOCTBIO Y HUX
22| HoBbIe U CBEpXHOBBIC 3BE3/IHI. Habnronaemble posiBIEHUs B3pBIBOB HOBBIX U CBEPXHOBBIX 3BE3I; CBOMCTBA OCTATKOB
B3PBIBOB CBEPXHOBBIX 3BE3]]
23] DBomronus 3BE311. JKv3Hb 3BE3/1 pa3numuHON MacChl M €€ OTpaKEHUE Ha AMarpaMMe «CIEKTP—CBETUMOCTEY;
TPaBUTAIIMOHHBIA KOJIJIATIC ¥ B3PBIB OEJIOTO KapirKa B IBOITHOHN cHcTeMe M3-3a
MEpEeTEKaHNs Ha HETO BEIIECTBA 3B€3/IbI-KOMIIaHbOHA; TPaBUTALIMOHHBIN KOJUIAIIC siApa
MacCHBHOM 3Be3/1bl B KOHIIE €€ xH13HU. OLeHKa BOo3pacTa 3BE3IHBIX CKOIUIEHUH
Pazoen «Mueunniii nyts» Beezo uacos: 3
24| I'a3 u nmeub B ["anakTuke. Habnronaemble XapakTeprCTUKU OTPaKaTeNbHBIX U TUPQPY3HBIX TYMAaHHOCTEH;
pacnpezeneHre X BOJIH3U IIIOCKOCTH [ alakTuky; criupaibHasi CTpyKTypa [ anakTuku
25| Paccesuuple W 11apoBbie  3BE3HBIC | Habmromaemble cBOMCTBA CKOIUIEHHUH M UX pacnpesieenue B ['anakruke

CKOIIJICHUA.
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CeepxMaccuBHasi 4y€pHas Jplpa B LIEHTPE
Mieusoro [lyTu.

Habnronenue 3a nBrxkeHreM 3BE3] B LieHTpe [ anakTuku B MH(QPaKpacHBIM TEIECKOIT;
OLIEHKA MacCChl ¥ Pa3MepOB YEPHOM ABIPHI MO ABMKEHUIO OTAEIBHBIX 3BE3]

Paszoen «'anaktuxku». Bcezo uacoe: 3

27| Knaccudukarus rajakTHK. Tumpl raTakTUK ¥ UX CBOMCTBA; KpaCHOE CMEIIEHHE U ONIPEACIICHUE PACCTOSTHUI 710
raJlakKTHK; 3aKoH Xa00a; BpallleHue ralakTHK U coAepkaHue TEMHON MaTepru B HUX
28| AKTUBHBIC TraJJaKTUKH U KBa3aphbl. [Ipupona akTHBHOCTH raJlakTHK; IPUPOA KBa3apoB
29| CkoIlIeHHUs TaJIaKTHK. [Ipupoaa ckomneHud U posib TEMHOM MaTEPUU B HUX; MEKTaJAKTUUECKUN ra3 U
PEHTTEHOBCKOE U3IY4YCHHE OT HETO; SIMEUCTAsl CTPYKTypa pacipeesIeHus [ alnakTuk u
cKoIieHui Bo BeeneHHot
Pa3zoen «Ctpoenne u 3Bosonusi Beesiennoin»y. Bcezo uacos: 2
30{ KoHeuHOCTH 1 OECKOHEYHOCTh CBs13b 3aKOHA BCEMHPHOTO TATOTEHHS C IIPEACTABICHUSIMA O KOHEYHOCTH H
Beenennoii. Pacumpsromascs OeckoHeuHoCTH BeenenHol; hoToMeTpuieckuii mapajokc; Heo0X0IMMOCTh 00IIeH
Bceemennas. TEOPUHU OTHOCUTENBHOCTH JJIS IIOCTPOEHUs MoAenu Beenennoi
31] Mopens «ropsiueii BeeneHHo» H CBs13b cpe/Hel MIIOTHOCTH MaTepPHUH € 3aKOHOM PACLIMpEHHs U reoMeTpueit BeenenHol;
PENMKTOBOE M3JTy4EHUE. pazuyc 1 Bospact BeeneHHoOH
Pa3zen «CoBpemeHHbIe POGJIeMbI acCTpOHOMUM> . Bcezo uacoe: 3
32| Yckopennoe pacuiupenue Beenennoit u | Brian témnoii matepun B Maccy BeenenHoli; HaOmoieHue CBEPXHOBBIX 3BE3]] B
TEMHAst SHEPIHsL. JANIEKUX rajJakTUKaX U OTKPBITUE YCKOPEHHOTO pacliupeHus: BeeneHHol; mpupoibl
CHJIBI BCEMUPHOTO OTTaJIKUBAHMS
33| O6Hapy:xeHue TUTaHeT BO3Je IPYTHX HeBunumble cIyTHUKH y 3BE3/1; METOIBI OOHAPYKEHHUS 3K30IUIAHET; SK30IIAHETHI C
3BE3I. YCIOBUSIMH OJIarONPUSTHBIMHU JIJIS JKUZHH
34| Tlouck xu3HU U pa3yma Bo BeesieHHo#. | PasButue npescrapienuii o cyimecTBoBaHuM xXu3HU BO Beenennoi; gopmyia Jpeiika u

YHUCJIO III/IBI/IJII/I?;aHI/II\/'I B FaHaKTI/IKe; TIOHMCK CUMT'HAJIOB OT BHE3C€MHBIX HI/IBI/IJ’II/I33HI/II\/'I n
nmoJgadya CUrHaJioB UM
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