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IosicHUTeJIbHAA 3AIHCKA

Pabogag mporpamma mmo actpoHoMun g 10-11 K1accoB cocTaBiieHa Ha OCHOBE yueOHOI
MIPOTPAMMBI 1I0 aCTPOHOMHH IS 001Ie00pa3oBaTeIbHBIX YapeKIeHnil «AcTpoHomus 11 xi1ace»
(E. K. Crpayt, 2010 1.) 1 OOII COO MBOY « ECOIID».

B cootBetcTBHN ¢ yueOHBIM I1aHOM MBOVY «ECOIIl» pabodyas mporpamma B 10 Kiacce
paccunrada Ha 17 yacos, B 11 kiracce Ha 18 wacoB, u3 pacueTa 110 | gacy B Hellelto.
TIpeiaraemas pabouasi nporpamma peanusyercs B ydeOHuke «ActpoHoMmusi. 10-11 kiacc» aBTop
B.M.Yapyrus. bazoBsni yposeHs - M : [Ipocsernenne, 2018.

Vueonnk  «Actpomomusa.  10-11  xmacc» (aBrop B.M. UYapyrun) pIbie:
001Ie00pa3oBaTeIbHBIX YIpPEKICHUI, BXoaAmui B cocTaB YMK mo actponomuu mms 10-11
KIaccoB, peKoMeHIoBaH MuHmcTepcTBoM o0pasoBanud Poccmiickoit @enmepammn  (IIpukas
Mumobpaayku Poccrn 19 nexadpsa 2012 r. Ne 1067 «O0 yrBepxaeHnn deiepalbHbIX IepeaHeit
yIeOHHKOB, pPEKOMCH/IOBAHHBIX (IONYIIECHHBIX) K HCIOIb30BaHHIO B 00pa30BaTCIBHOM
mporecce B 00pa3oBaTEIbHBIX YUYPEKICHUAX, peali3yONMX 00pa30BaTEIbHBIC IMPOTPAMMEI
001Iero 00pa3oBaHIA H HMEIONIHX I'OCYAapCTB eHHYI0 aKKpeIUTaIlHIO.

O0mas xapakTepucTHKA y4eOHOr 0 peMeTa.

ACTpOHOMHS B POCCHIICKOH IIIKOIE BCETJla paccMaTpHBanach Kak Kypc, KOTOPBIH,
3aBepias pU3NKo-MaTeMaTHYeckoe 00pazoBaHMe BBITYCKHUKOB CPEJTHEH NTKOIBI, 3HAKOMHUT HX
C COBPEMEHHBIMH IIPEICTABICHUSAMH O CTPOCHHH U 3BOIIONUN BCeleHHOH M CIocoOCTBYET
(OpMHPOBAHNIO HAYYHOTO MHPOBO33PEHHA. B HacTosllee BpeMs BaKHEHIIMMH 3ajadaMi
ACTPOHOMHHU SBIIAIOTCA (OPMHPOBAHHE IIPEICTABICHUN O €INHCTBE (PH3MIECKHX 3aKOHOB,
NEHCTBYIOIMNX Ha 3emile M B Oe3rpaHHYHON BcelIeHHOH, O HEmpephIBHO IPOHCXOIALIEH
SBOJFOIINH HAaIIei IUIaHeThI, BCeX KOCMUYECKHX Tel H HX CHCTEeM, a TaK&e caMoil BeeneHHOI.

Ilenn 1 327291 H3YYeHHS ACTPOHOMHM.
[Ipy H3y4eHUH OCHOB COBPEMEHHOIl ACTPOHOMHYECKOH HAYKH Iepell ydarliMECS
CTaBSTCA CIIEYIOIIIE e TH:

® TIOHATH CYIIHOCTH ITOBCETHEBHO HAOMIOJaEMEIX H PEJKHX aCTPOHOMHIECKUX SBJIEHIIT;

® [I03HAKOMHTHCS C HAYIHBIMH MeTOJaMH U HCTOpHel H3ydeHns BceaeHHOI;

® [IOIYYHTE IIpeJiCTaBICHHE O JIeHCTBHH BO BeeleHHOI (GH3MIeCKHIX 3aKOHOB, OTKPBITHIX B
3eMHBIX YCJIOBHSAX, H €IHHCTBE MeTaMHpa I MHKPOMHDA;

e 0co3HATH cBoe MecTo B ColMHEeYHOi cHcTeME U [ aylaKTHKE;

®  ONIYTHUTH CBSA3b CBOETO CYIIECTBOBAHHA CO BCell HCTOpHEH 3BOMoIH MeTaraaTakTHKH;

e BRIpabOTaTh CO3HATENFHOE OTHONIEHHE K aKTHBHO BHEJPAEMOIl B Hamly KH3HB
aCTPOJIOTHH U IPYTHM OKKYIBTHBIM (330T€pHUECKHUM ) HaYKaM.

I'maBHas 3ama4ya Kypca — JaTh YYalIUMCS IIEIOCTHOE IPeJICTaBIeHHE O CTPOCHHH H
SBOTIOIMH BeeneHHOIM, pacKphITh Iepea HUMH acTPOHOMHYecKyr0 KapTHHY Mupa XX B. OTcroma
CIeAyeT, YTO OCHOBHOM YITOp HPH H3YICHHH aCTPOHOMHH JOJKEH OBITH CIeTaH Ha BOIPOCHI
acTpOo(H3 MUK, BHETATAKTHIECKOH aCTPOHOMHEH, KOCMOTOHHE H KOCMOJIOr L

BakHyl0 poIh B OCBOGHHH Kypca HIPAalOT IIPOBOAHMEBIE BO BHEYPOYHOE BpeMS
coOcTBeHHBIC HaOmMoAcHHI ydamuxcd. Croemmpuka IUIAaHHUPOBAHHS STHX HAOIFOICHHI
ompeaeaseTca JBYMA OOCTOATEIhCTBAMH. BO-TICPBBIX, OHH (32 HMCKIIOYCHHCM HaOIFOICHHIL
ConHla) JTODKHEI MPOBOINUTHECA B BeUepHee IUIH HOYHOE BpeMsA. Bo-BTOPBIX, 00BEKTEHL,
MpHpoAa KOTOPBIX H3yJaeTcs Ha TOM IIH HHOM YPOKE, MOIYT OBITh B 3TO BpeMA HEIOCTYIIHBI
Jura HaOmoaenuit. IIpH IIaHHPOBAaHHN HAOMIOIEHHH YTHX 00LEKTOB, B 0COOEHHOCTH, ILIAHET,
He0OXOJIMMO YIHTBIBATh YCIOBHSA HX BHIHMOCTH.

IInaaupyeMble pe3yIbTAThI H3yUeHUs YI4eGHOI 0 IpeIMeTa.
JIMYHOCTHBIMHA Pe3y.IbTaTaMM OCBOEHUS Kypca acTPOHOMIHN B cpefHei (TOTHOM) TIKome
SIBJISIFOTCS:



e (dopMupoBaHHE yMEHHS VYIPAaBIATH CBOEH IIO3HABATEIBHOH JeSTEIbHOCTHIO,
OTBETCTBEHHOE OTHONIEHHE K YICHHI0, TOTOBHOCThP M CIOCOOHOCTh K CaMOpPasBUTHIO H
caMo00pa3oBaHMIO, a TaKKe OCO3HAHHOMY ITOCTPOEHHUIO HHJTHBMIYaTbHOI 00pa30BaTebHOI
JIEATEILHOCTH Ha OCHOBE YCTOIYHBBIX IT03HABATEIbHBIX HHTEPECOB;

e  (opMupoBaHHe MO3HABATEIbHON U HH()OPMAIIMOHHOII KYJIBTYPHI, B TOM YHCIE HABBIKOB
CaMOCTOSITENhHON paboThl ¢ KHHTAaMH W TEeXHHYeCKHMH CpeJICTBAMH WH(OPMAITHOHHBIX
TeXHOJIOT I,

e (dopMupoBaHue yOeXJeHHOCTH B BO3MOMKHOCTH ITO3HAHMS 3aKOHOB HIPHPOABI U HX
HCIOIb30BAHMS Ha 0J1aro pa3BUTUS Ye0BEeYeCKOIl IIMBIUIN3AIIH;

e  (dopMupoBaHHe YMeHHS HaXOANTH aJieKBaTHbBIE CIIOCOOBI ITOBeIEHHS, B3aUMOCHCTBISL
H COTpyAHMYECTBa B TIpolecce Yy4yeOHOI H BHey4eOHOH JeATeIbHOCTH, IHPOSBIATH
VBaKUTEIIbHOE OTHOIIeHHe K MHEHHIO OIMIOHEeHTa B XoJle OOCYXKJeHHA CIIOPHBIX MpolieM
HaYKH.

MeTanpeaMeTHbIe Pe3yJabTAThl OCBOCHUS IIPOTPaMMBI MIPEMOIATAIOT:

e HaxoIuTh IIPo0IeMy MHCCIIe[IOBaHHS, CTaBUTh BOMNPOCH, BBUIBHIaTh TIHIIOTE3Y,
mpejyiarath adbTepHATHBHBIE CIOCOOBI pemieHHs IMpoOneMbl M BHIOHpaTh H3 HHX Haubolee
shdexTuBHBI, KIaccH(UITUPOBATh OOBEKTHI HCCIEIOBAaHMUS, CTPYKTYPHPOBATh H3ydaeMblil
MaTtepuall, apryMeHTHPOBATh CBOIO MO3UIIMIO, ()OPMYIHPOBATH BBHIBOBI U 3aKIIOUEHINS;

®  AHAMM3HPOBATh HaONMIO/IaeMble SBICHUA H 00BACHITh IPUUHHBI HX BOSHHKHOBEHILS,

e Ha IpaKTHKEe IIOIb30BaThCI OCHOBHBIMH JIOTHUSCKHUMH IpHEMaMH, METOJaMHU
HaOIIo/IeH NI, MOJIETHPOBAaHNA, MBICIIEHHOI' 0 SKCIIEpIMeHTa, IIPOrHO3HPOBaHIS;

*  BEHINOIHATH MO3HABATEIbHBIC H IPAKTHUECKHE 3aJaHIL, B TOM YHCIIE MPOCKTHEIE,

e  [3BICKaTh HHGOPMAIMI H3 Pa3IHIHBEIX HCTOYHHKOB (BKIOYAA CpeACTBA MacCOBOH
HHQOPMAaIHH 0 HHTCPHET-PECYPCHI) H KPUTHICCKH ¢¢ OICHUBATH,

® TOTOBHTH COOOIIECHUS U MPE3CHTALNH C HCITOIb30BaHHEM MAaTePHAIOB, IOMYIECHHBIX U3
HnTepHeTa 1 OpyTHX HCTOYHHKOB.

IIpenmMeTHBIe Ppe3yabTaThl H3YICHHS AacCTPOHOMHH B  CpeJHCH(IIONHOI) MIKOJIC
IPESACTaBICHEI B COJICPKAHIN Kypca II0 TeMaM.

O0ecneTHTH JOCTIKCHHE IUIAHUPYEMBIX  pPE3YJIBTATOB OCBOCHISI OCHOBHOI1
00pa30BaTeIbHOI IIPOTrpaMMBI, CO3JIaTh OCHOBY JJIS CAaMOCTOSATEIIFHOIQ YCIICIIHOTO YCBOCHHA
00 yIaTONTIMHCS HOBBIX 3HAHHI, YMEHHI, BH0OB H CIIOC000B AeATeIEHOCTH JIOJDKEH CHCTEMHO-
JIeSTeIbHOCTHRIH IIOJMX0Jd. B COOTBETCTBHH ¢ STHM IIOOXOJOM HMEHHO AaKTHBHOCTH
00yJaIoNIXCSd IIPU3HAETCA OCHOBOM JIOCTIDKEHHS pa3BHBAIONIHNX Ileleil oOpa3oBaHHI —
3HAHHA

HE IIepeJaroTcad B TOTOBOM BHJIE, a JOOBIBAIOTCA YUAIUMHUCH B MHpoIecce II03HABATEIEHOH
JIeSITEIIbHOCTH.

OxHpM W3 IyTeil MOBBIIEHHS MOTHBAIMH H >((eKTHBHOCTH YdJeOHOI IeSTelIhHOCTH B
OCHOBHOIl IIKOTe ABJISETCA BKIIOUEHHE VYUAIINXCA B  VueOHO-UCCIed0eamensckyo U
npoexmHyIo 0eaniensHoCHb, KOTopasd HMeeT CIIeyIoNTie 0COOeHHOCTH:

1) menu W 3aja4ul >TUX BHJIOB JEATENHHOCTH YYAIlHXCS OIMPEeSIFOTCS KaK HX
JIMYHOCTHBIMH MOTHBaMH, TaK H COIHAaJIBHBIMH. SOTO O3HAdaeT, 4YTO TakKas
JeATeIbHOCTh JIOJUKHA OBbITh HampaBieHa He TOJNbKO HAa TIOBBIIIEHHE
KOMIIETEHTHOCTH IIOJIPOCTKOB B IIpe/IMETHOI 00JacTH OIpe IeIeHHBIX YIeOHBIX
JWICTIMIUTNH, He TOJHKO HAa pa3BHTHE HX CIIOCOOHOCTEHl, HO W Ha CO3/IaHHe
[POJIYKTA, HMEKIIEr0 3HAYUMOCTD IS JIP YIHX;

2) ydeOHO-HcCenOBaTeNbCKass W IIPOEKTHAs JIedTelIbHOCTh [I0JDKHA OBITh
OpraHm30BaHa TakuM o00pa3oM, 9TOOBI ydamimecsi CMOTIIH peaan30BaTh CBOU
nmoTpeGHOCTH B OONIEHHMH CO 3HAYUMBIMH, peepeHTHBIMU TPYIIaMu
OJTHOKJTACCHUKORB, yauTeneil T. /1. CTpos pa3nuIHOTO Pojia OTHOITIEHHS B X0/Ie
Tien eHaMpaBIeHHOH, TOUCKOBOM, TBOPUECKO U MPOAYKTHBHON JESTEThHOCTH,
TTOJIPOCTKU  OBTAJIEBAFOT HOPMAaMHU B3aUMOOTHOIIEHHH C PAa3HBIMH IEOJTBMH,
YMEHHSAMH II€PeXOJHTh OT OJHOTO BHIA OOIIEHMSI K JAPYTOoMY, HpPHOOpETaroT



HaBBIKH HHHIIBHﬂyaﬂbHOﬁ CaMOCTOATEIbHOH pa60’1‘bl H COTPYIHHYICCTBa
BROJIIJICKTHBEC,

3) OpranH3aIfig ﬂeﬁHO-}ICCﬂe,IIOBaTBHBCKHX H IIPOCKTHBIX pa601? IMTKOJIBHHKOB
obecreunBaeT codeTaHIe Pa3InIHBIX BHIOB TO3HaBaTEIbHOM JAeATeIbHOCTH. B
STHX BHIOAX OCATCIbHOCTH MOTYT OBITH BOCTpe6OBaHbI IIPaKTHICC KH TIE0OBIE
CIIOCOOHOCTH IIOJPOCTKOB, pPCaIH30BaHbl JIHYHBIE IIPHCTpAaCcTHA K TOMY IUIH
HHOMY BHOY JCATCIIbHOCTH.

TpebdoBaHHA K YPOBHIO NOJATOTOBKH BBIITYCKHHKOB

J0/IZKHBI 3HATH:

CMBICT TOHATHHA: aKTUBHOCTh, aCTEPOHJl, aCTPOJIOTHA, ACTPOHOMHA, acTpodU3UKa,
atMoctepa, Oommi, BO3MYIIEHHS, BOCXOJ CBETWIA, BpanleHHe HeOeCHBIX Tell, BceleHHad,
BCOBINIKA, [ alakTHKa, TOPU3OHT, TpaHylbl, 3aTMeHHe, BHIBI 3Be3l, 30JHaK, KaJeHIapb,
KOCMOTOHHS, KOCMOJOTHS, KOCMOHABTHKa, KOCMOC, KOJIbIla IUIaHET, KOMETBI, KpaTep,
KyIbMUHAINA, OCHOBHBle TOYKH, JHHHUH M IUIOCKOCTH HeDecHoil cdepsl, MarHUTHas Oyp4,
MerarajakTHka, MeT€Op, METEOPUT, METEOPHBIe TENO0, IOk, MOTOK, Mileunsiii [IyTe, Mops 1
Matepuku Ha JIyHe, HeOecHas MeXaHHKa, BIIIMOEH peadbHOe JBIDKeHHe HeOeCHBIX Tel U HX
cucteM, obOcepBaTopus, oOpOWTa, IUIaHeTa, MOIAPHOE CHIHHE, MIpPOTyOepaHell, CKOIUICHHe,
CO3Be3/IMSI M HX KIacCH(UKAIHsi, COIHEYHas KOpPOHA, colHIecTosHHe, coctaB CoIHETHOI
CHCTEMBI, TeIecKOIl, TepMHHATOp, TyMaHHOCTb, @a3el JlyHbl, QoTochepHble Qakens,
XpoMocQepa, YepHas JIbIpa, JBOIIOIIS, SKIHIITHKA, SIPO;

onpeeaeHnsi (pM3MuecKNX BeJHYHH: acTPOHOMHUECKas euHHIA, adenuii, Omeck
3Be3JII, BO3pacT HeDecHOro Tenma, Mapasiakc, Mapcek, TEpHoj, TepUTeNHil, (H3HTecKue
XapaKTepUCTHUKH IUTAHeT U 3Be3]l, NX XUMHUYECKHIl COcTaB, 3Be3/IHas BeIMUHUHA, paJHaHT, PaInyc
CBETHIIa, KOCMIYECKHE PACCTOSHUS, CBETHMOCTh, CBETOBOI TOJI, CXKaTHe TUTaHeT, CHHOIIMIeCKUiT
W CHIepHIEeCKHIT TIepuoJl, COTHEYHas aKTHBHOCTb, COTHEYHAS TTOCTOSHHAS, CIIEKTP CBETATIHXCS
Ten ColHETHOH CHCTEMBT;

CMBICT _pPadoT _H__(OpPMV.IHPOBKY 3aK0HOB: Apuctorend, Iltomemes, I'amimed,
Konepnuka, bpyno, Jlomonocosa, I'epiiens, bpare, Kemepa,

Herotona, JleBeppe, Apamca, lammes, bemomonsckoro, bpemuxura, Crpyse,
T'epiimmpynra-Paccena, , Xa60ma, Jomiepa, OpuaMaHa, DHHNITEHHA.

JomKHBI YMeTh:

® HCIIONb30BATh KapTy 3BE3MHOr0 Heda UL HaX OKICHISA KOOPIHHAT CBETIIIA;

e BBIpaKaTh Pe3yIbTAaThl H3MEPEHHIT H PacieToB B eMHUIAX MeKIIyHapOIHOI CHCTEMEI,

® [IPUBOJUTH IPHMEPHI IMPAKTHYECKOIO HCHONb30BAHHS ACTPOHOMHYECKHX 3HAHHI O
HeOeCHBIX Telax U X CHCTeMax;

e pemaTh 3aJ1a4 Ha IPUMEeHEeHHe H3YIeHHBIX aCTPOHOMIIECKIX 3aKOHOB;

® OCYHIISCTBISTH CaMOCTOATEIBHBII MTOHCK HH(OpMAITIIH

® CTeCTBEHHOHAYJHOIO COJIEpiKaHHd C HCHOJb30BAHHEM pa3INUHBIX HCTOYHHKOB, €
00paboTKy U mpeAcTaBIeHHe B pa3HBIX (GopMax;

e BIaJeTh  KOMICTEHIMSIMH: KOMMYHHUKAaTHBHOH,  pe(QIeKCHBHOI, THIHOCTHOTO

CaMOpa3BHUTHUS, [€HHOCTHO-OPHEHTAIIMOHHOIH, CMBUIONOHCKOBOM, U MpodeccHoHaTbHO-

TPYIOBOTO BEIOOpA.




COJIEPKAHHUE KYPCA

BBeggeHHe B AaCTPOHOMHIO

Ctpoenne u MmacmTa6bl BeelleHHOI, H coBpeMeHHbIE Ha0TI0IeHHS.

Kakue Tema 3amomHsroT BeeneHHayro. KakoBbl HX XapaKTepHBIE pa3Mepbl H PacCTOSHISL
Mexny HnMu. Kakne ¢usmdeckne ycroBus BCTpedaroTcsd B HUX. BeenenHas pacumpsercs.l ne n
KaK paboTaloT caMmble KpPYIHBIE ONTHUYECKHe Teneckombl. Kak acTpOHOMBI HCCIeIyIOT raMma-
mnydeHue Beenennoil. UTo yBUAeIH TpaBUTAIIIOHHO-BOTHOBEIC H HEHTPUHHBIC TEICCKOIIH.
AcTpoMeTpus
3B€3MH0e HeDO H BHIHMO0€ BHKeHHe HeOeCHBIX CBeTHI

Kaxwe 33161 BXO/IAT B co3Be3us Opuona u Jlebens. ComHIle IBMKETCS MO SKITHITTHKE.
IInaneTs! coBepmIaroT MeTIeoOpa3Hoe MBIbKeHNe. HebecHble KoopaHHAThL UTo Takoe HebecHbII
SKBAaTOp M HeOEecHBIH MepuanaH. Kak cTpodT »KBaTOpHAIbHYIO CHCTEMY HEOECHBIX KOOpIHMHAT.
Kak cTposaT ropm3oHTaIbHYIO CHCTeMY HeOecHBIX KOopIuHAT. BuiamMmoe ABHKeHHe IJIaHET U
Connma. Ilerneobpa3sHoe MABIDKEHHE IUTAHET, IIOMATHOE M MPsSMOE IBIDKCHHE IUIAHET.
DKINITHKA, 30lMaKkaIbHble co3Be3miid. HepaBHoMepHoe nBIDKeHne COHIIA MO SKITHITTHKE.

JBmkerne Jlyael um 3atMeHHA Pa3pl JIyHBI H CHHOAMYCCKUH MeCAI, YCIOBHA
HACTYIUIEHUS COMHEYHOr0o U JTYHHOro 3aTMeHMil. [loueMy MPOHCXOASAT COMHEYHHIE 3aTMEHUS.
Capoc u ImpecKazaHus 3aTMEHUI. BpeMs 1 KaJeHIaph 3BE3IHOE H COJHETHOS BpeMs, 3BE3NHBIIH
W TPOTMYECKHH TOJ. YCTPOMCTBO JIYHHOTO W CONHEYHOTO KaJieHJaps, TMpoOIeMbl WX
coracoBaHms HOMHAHCKUIT U TPUTOPHAHCKHIL KaIeHJIAPH.

HebecHasi MeXaHHKaA

T'ernoneHTpHYecKasi CHCTEMA MHPa

IlpencraBnenus o crpoeHun CONHEYHOH CHCTEMBbl B AaHTHYHBIE BpPEMEHAa HB
cpeJlHeBEKOBbe. | eMHOIeHTpUUecKasl CHCTeMa MHpPa, JIOKa3aTelnbCTBO BPaIeHUS 3eMII BOKPYT
Connra. [Tapamnakce 38E3/1 1 ompe/ieTIeHHE pacCTOSHUS JI0 HHX, Mapcek.
3axons! Kemiepa

OtkpeiTie H.KeliepoM 3aKOHOB ABIKEHHSA IUTaHeT. OTKpBRITHE 3aKkoHAa BceMHpHOro
TITOTeHHs 1 0000mEHHBIe 3aKkoHb Kemnepa. Onpejienenne Mace HeOeCHBIX Tel.
KocmMnieckne ckopocTi

Pacu€rer mepBoil M BTOPOH KOCMHYECKOH CKOPOCTH W WX (pr3HYecKuil cMbica. ITomér
TO.A. T'arapiHa BOKpyr 3eMJIH 110 KpyroBoii opOuTe.
Meikn1aHeTHbIE MePeJIEThI

IloH4THE ONTUMAJIBHOI TPaeKTOPUH IOJIETA K IUIaHeTe. Bpems monéra K IUIaHeTe U JIATh
CTapTOB.

JIyHa ¥ eé BIAHSIHHe HA 3eMJII0



JIyuubII penbed H ero npupoxaa. IIpminsHoe B3anMoaeiicTBHe Mex Iy JIyHOIT 1 3eMIIEIL.
Vaanenue JIyHel oT 3eMiM M 3aMejiieHue BpamleHus 3emu. llpereccus 3eMHOII ocu U
TIpe/IBapeHNe PaBHOEHCTBHIL
CrpoeHHe COTHEYHOMH CHCTEMBI
CoBpemenHble npejacTaBiaenns o ColHeYHOI cHcTeMe.

Cocra ComxeuHoli cucrembl. [[TaHeTsl 3eMHOI TpYINIBI H IUIAHETHI-TUTAHTHI, HX
MPHHITHIHATEHEIE pasnaand. Oomako komeT Oopra u Ilosgc Koiimepa. PasMephl Tell COIHETHOM
CHCTEMBI.

Ilnanera 3emis

@opma u pasMepsl 3eman. BayrpeHHee cTtpoeHne 3emim. Poas mapHHKOBOro 3¢dekTa B
(hopMHUPOBaHUH KIHMaTa 3eMIIH.

ILl1aHeTBI 3eMHOM IPYNINbI

Uccnenorannga Mepkypus, Berepsl u Mapcea, uxX cxoxecTb ¢ 3eMiéil. Kak mapHUKOBBII
sddexT rpeer moBepxHOCTH 3eMIH U IeperpeBaeT atMocdepy Benepsl. EcTs 1n XKH3HD Ha
Mapce. DBomrors opout cryTHukoB Mapca @oboca u Jleiimoca.

Il1aHe TbI-TUr aHTHI

Ouzmdeckne cBoiictBa HOmmrtepa, CatypHa, Ypama u Henryna. Bynkanudeckas
JIesITeNIbHOCTh Ha cIyTHUKe FOmuTepa Ho. [Ipupoa Komen BOKpYT IUTaHET-THTAHTOB.
IlnaneThI-KapPJIHKH W HX CBOMCTBA.

MaJble Tes1a CoJIHeYHO cHCTeMbl

[Ipupona u nBwKeHne acteporaoB. CrernduKa IBIKESHIA TPYIIIacTeponI0B T posHIIEB
u I'pexos. IIpupona u jaBmwxenne komeT. Ilosc Koimepa u Ob6mnako komer Oopta. IIpupona
METEOPOB H METEOPUTOB.

MeTeopbl 1 MeTeOPHTHI

IIpupona mamarOMUX 3BE3J], METEOpPHBIE MHOTOKH U HX paauaHTel. CB3b MEKITY
METEOpPHBIMH MMOTOKaMH M KoMeTaMu. [Ipupoja KaMeHHBIX W Kelle3HBIX MeTeopuToB. [Ipupoma
METEOPUTHBIX KpaTepoB.

ITpakTndeckas acTtpoduinka n dusnka CoaHIa

MeToasl acTpo(pH3HIECKHX HCCJIeJ0BAHMA

VYeTpoiicTBO H XapaKTepUCTHKH TeIeCKOIIOB pepaKTopoB H pedaekTopoB. Y CcTpoicTBO
paIHOTeNIecKOIIOB, paIHOHHTEeP( epOMETPHI.
Coanme

OcHoBHple  xapaktepuctuku ConHia.  OnpejelieHne  Maccbl, TEMIEPATYPbl U
xuMmudeckoro coctasa Commma. CTpoeHHe COMHETHON atMocepsl. CollHeUHAS aKTHBHOCTE H €é

BIHSHIE Ha 3emMiio u 6uocdepy.



Baytpennee crpoenue CoaHila

Teoperudeckuil pacu€T TeMuepatypsl B LieHTpe ConHIa. S IepHblil HCTOUYHUK SHEPTUH U
TEpMOSIEPHBIE peaKIHU CHHTe3a TelNsd W3 BOXOpoIa, IepeHoc 3Hepruu u3 neHrpa ColHba
HapyXKy, KOHBeKTHBHAs 30HAa. HelTpHHHBIN TedecKONl U HAOMIO[eHHS NOTOKAa HEHTPHHO OT
ConHra.
3BEé3b1
OcHOBHBIE XapPAKTePHCTHKH 3B&3]]

OmpenieneHne OCHOBHBIX XapaKTEePHCTHK 3BE3]l: MAacchl, CBETUMOCTH, TEMIEpaTyphl H
XHMH4YecKoro cocraBa. CrekTpaidpHas KiIacCHQUKanmusg 3BE3N U e€ (Qu3MYecKHe OCHOBBL
JuarpaMMa «CIIEKTpanbHBII KIacc» —CBETUMOCTD 3BE3]I, CBA3b MEKIY MacCOH U CBETHMOCTBIO
3BE3.

BHyTpeHHee cTpoeHHe 3B€3]

CtpoeHue 3Be3/Ibl TJIaBHOII ITOCIe0BaTeIbHOCTH. CTpOeHHe 3BE3]] KPACHBIX 'HI'AaHTOB U

CBEPXTHTAaHTOB.

Besble kap/IMKH, Heli TP OHHBIE 3BE€3/Ibl, MY.IbCAPbI H YéPHbIE JbIPbI

Crpoenue 3B€3/] OelIbIX Kap/IMKOB U IIpefiell Ha HX Maccy — mpenen Yangpacekapa. [Iynscapsl n
HEUTpoHHBIE 3BE3/6I1. [Ipipoia 9€pHBIX TP MIX MTapaMeTPHI.

JIBoiiHbIe, KPATHBIE H NepeMeHHbIe 3BE3IbI

HaOnroneHns ABOIHBIX H KPAaTHBIX 3BE3]. 3aTMEHHO-TIepeMeHHbIe 3BE31bL. OmpeeneHne
Macc JIBOHHBIX 3BE3d. Ilymbcupyroline IepeMeHHble 3BE3IbI, KpHBble H3MEHEHHS Ollecka
neden. 3aBHCHMOCTh MEKIY CBETHMOCTBIO U INepHoAoM mynbcanuil y medenn. [edennsr —
Magki BO BceleHHOI, 10 KOTOPBIM OIIpeleNsioT pacCTOSHUS X0 JaJ€KUX CKOIUIEHHI U
TaJIaKTHK.

HoBble u cBepxHOBbIe 3BE311bI XapaKTepUCTHKH BCIIBINIEK HOBBIX 3BE€31. CBSI3b HOBBIX
3BE3]] C TeCHBIMH [IBOIHBIMH CHCTeMaMH, COJep KaIllHMH 3Be3y Oenslil kapiaHuk. [lepeTexanue
BEINECTBA W SICPHBII B3PHIB HA TTOBEPXHOCTH Oemoro kapimka. Kak B3phIBarOTCS CBREPXHOBBIE
3BE€34BI. XapakTepHCTHKH BCIBIIIEK CBEPXHOBBEIX 3BE3j. [ paBHTAIlHOHHEIN KoJUIamc Oeaoro
Kapnuka ¢ Maccoll YaHjipacekapa B cocTaBe TECHOI JIBOMHOI 3BE3/IbI — BCIIBIIIKA CBEPXHOBOIT
IIepBOro THIIA. B3pbIB MacCHBHOI 3Be3](bl B KOHIE CBO€H 3BOJIOLHH — B3PbIB CBEPXHOBOI
BTOporo TuHma. HaOmroJeHHe OCTAaTKOB B3pPBHIBOB CBEPXHOBBIX 3BE3[. DBOMIONUA 3BE3M:
pOXIeHNe, JKH3Hb U CMepTh 3B€31 Pacd€T mpoo/KUTeNbHOCTH XHU3HH 3BE3]] pa3HOIl Macchl Ha
[VIABHOW IociefoBaTellbHOCTH. llepexol B KpacHble THTaHTBl H CBEPXIHIAHTBl II0CIE
nucuepranus Bonopona. CIOKOIHAS SBONIOLMS Mal0 MAcCHBHBIX 3BE3J, U I'DaBHTAllMOHHBII

KOJIJIAIIC H B3PBIB C 06p2130BaHHeM HeﬁTPOHHOﬁ 3BE3EI I IIépHOﬁ JABIPBI MAaCCHBHOH 3Be3]Ibl.



OmpenelcHue Bo3pacTa 3BE3NHBIX CKOIUIGHHI M OTJEIBHBIX 3BE3J H IIPOBEPKA TEOPHH
SBOIOIIH
3BE3]I.

Mineunslii IIyTe

T'a3 u mbL1b B I'allaKkTHKe

Kak oOpa3yroTcs oTpakatenbHble TyMaHHOCTH. IloueMmy cBersitcs Juddys3Hbie
TYMaHHOCTH
Kaxk xoameHTpHpyoTCS Ta30BBIE U MBIIEBBIE TYMAaHHOCTH B ['amakTnke.
PaccestHHbIE H AP OBbIe 3BE3/IHbIe CKOIIeHHS

HaGnromaeMble CBOIICTBA pacCeSHHBIX 3BE3IHBIX CKOIUIeHHII. HaOmromaeMble cBoOICTBa
MIApPOBBIX 3BE3JIHBIX CKOIUIEHHI. PacmpejeneHne W XapakTep JBIKEHHS CKOIUICHUI B
T'anaktuxe. Pacmpenenenue 3BE34, CKOIUISHHII, ra3a W IbUIM B [amakmuke. CBepxXMaccHBHAA
gépHag JpIpa B IleHTpe [amakTuKu H KocMudeckue nydu. IHH(ppakpacHble HaOIIOIeHUS
JIBIDKEHHNS 3BE3] B IleHTpe l'anakTuky U oOHapykeHHe B IeHTpe |'aTaKTHKH CBepXMAacCHBHOI
YEPHOMU JIBIPHI.
PacuéT mapaMeTpoB cBepXMaccHBHOI 4€pHOI ABIpbl. HaOmogeHHS KOCMHYECKHX JIYIeH M HX
CBA3b CO B3PBIRAMH CBEPXHOBBIX 3BE3]T.
TaIaKkTHKH

Kak xmaccudumupoBaan TaTakTHKH 1O (GopMe H KaMepTOHHAs JuarpaMMa XaoOoua.
CBolicTBa CHHMpaNbHBIX, UMMITHYSCKHX M HENPaBIIBHBIXTANAKTHK. KpacHoe cMelieHHE B
CIIEKTPax TaJIAKTUK U OIPENeICHNIE PACCTOSHUA 10 HUX.
3akon Xa06.1a

Bpanienne ranakTiuk U TEMHaS MaTepus B HUX.
AKTHBHbBIE I'UIAKTHKH U KBa3apPbl

IIpupona akTHBHOCTH TaNaKTHK, PaJHOTATaKTHKH U B3aHMOJIEHCTBYIONTHE TalaKTHKHU.
HeoOprambie cBOICTBA KBa3apoOB, HX CBSA3b C S7PaMH TaJaKTHKH aKTHBHOCTBIO YEPHBIX JIBIP B
HHX.
CromnaeHns raJakTK

HaGnromaeMble cBolicTBa CKOIUTEHHIT TaJJaKTHK, peHTTeHOBCKOe H3/IyUeHne, TeMIlepaTypa
0 Macca MEKTIAKTHIECKOr0 Ta3a, HEOOXOMMMOCTh CYINECTBOBAHHS TEMHOH MaTepHH B
CKOIUIEHUSAX TalakThK. OleHKa Macchl TEMHOH MaTepUH B CKOIUICHHSX. fdeHcTas CTPYKTypa
pacnpeeTeHNs TaIaKTHKA CKOTUICHMH TalaKTHK.

CTpoeHHe H 3BoJ0NHASA BceleHHOH

KoHeuHOoCcTh H 0OeCKOHEYHOCTL BceedeHHOlT — mapaJoKchl KJaccHYeCKOH

KOCMOJ/IOI'HH.



3aKOH BCEMHPHOTO TATOTEHHS H IIPEACTABICHHA O KOHEYHOCTH M OECKOHEYHOCTH
Beenennoil. @OTOMETpHYECKHII TMApajOKC W  MPOTHBOPEHHS MEKIY KIACCHISCKUMU
MIPEJICTABIICHHSAMH O CTpoeHHH Beenennoil n HaOmoneHnsMu. HeoOXonuMOCTh MpHBIEICHUS
oOmieli TeopHH OTHOCHTEIBHOCTH I MOCTpoeHHS Mojemn BceneHHoil. CBS3b MeKIY
TeOMETPHYECKIX CBOICTB MpOCTpaHCTBA BCeleHHOM ¢ paclpeleIcHIeM H JBIKCHHEM MaTepuu
B Hell.
Pacmmpsiromasicsi B cereHnast

CBs3p cpejHEl TMIOTHOCTH MaTepHH ¢ 3aKOHOM pPACHIMPEHHS W TeOMeTPHYECKAMHU
cpoiicTBaMu BceneHHoii. EBKmioBa U HeeBKIHA0Ba TeoMeTpusd BceeimeHHoil. OmpeneneHie
pammyca u BospacTa BceeneHHom.Momens «ropsdeil BeeleHHON» H PENHMKTOBOS H3IYUCHIHA.
OOpa3oBaHHe XHMHYECKHX 5JIeMeHTOB BO Bceenennoii. OOmine renus Bo BceeneHHoil n
He0OX0MMOCTh 00pa30BaHHA €ro Ha paHHUX dTamax sBoaronun Beenenroil. HeobOxomumocts
He TOITHKO BBICOKOIl IUIOTHOCTH BeMIeCTBa, HO U €ro BBICOKOI TeMIlepaTyphbl Ha PaHHHUX 3Tanax
SBOMIONNH BeeneHHOM. PemnkToBOE H3TydeHIe — H3IIY4eHHe, KOTOPOe 0CTAlI0Ch BO BeeneHHoH
OT TOPSUEro U CBEPXIUIOTHOI'Q COCTOSHUSL MATE€PHH HA PAHHUX 3TallaX JKU3HH BCelleHHOI.
HaGmrogaeMbie cBOICTBa PEIUKTOBOTO H3IydeHHs. [loueMy HeoOXOoINMMO TMpHBIIeUeHHe 00MIei
TEOPHH OTHOCHTETBHOCTH JUTS TIOCTPOEHHS Mojienn BeeneHHOT.

CoBpeMeHHBIE TPO0JIeMBI ACTPOHOMHH

Yckopennoe pacmmupenne BceeneHHOI 1 TEMHast YHeprus

HaGnroieHns cBepXHOBBIX 3B€3/] I THIIA B TaIEKUX TaTaKTUKAX U OTKPBITHE YCKOPEHHOr O
pacmmapenns BceeneHnoil. OTKpBITHE CHJIBI BCEMHPHOTO OTTAJIKHBAaHHA. TEMHAs >SHEPIHA
yBenmuuBaer Maccy BceneHHoll mo Mepe e€ pacumpenus. llpupoja ciumel BceMmupHoro
OTTAJIKHBAHUS.

O0Hapy:keHHe IUIAHET BO3J1e IPYTUX 3BE31.

HaOnroeHus 3a ABHKEHHEM 3BE3]] H OIpeieeHHsA Macc HeBUIHMBIX CITyTHHKOB 3BE3,
BOMYIMAIONINX HX TpsAMOTHHEiHOoe NBmkeHne. MeToasl oOHapyxkeHHus sk3omianeT. OleHKa
YCIOBUII Ha MOBEPXHOCTAX 3K30IUTaHeT. IIOHCK 3K30IIaHeT ¢ KOM(OPTHBIMH YCIOBHAMH IS
JKH3HH Ha HUX.

TToucku :KU3HA U pazymMa Bo BeelleHHO#

PasBurne mpejcTaBIeHHN O BOZHHKHOBEHHH H CYIIECTBOBAHHH KH3HH BO BcelneHHOI.

CoBpeMeHHBIe OLEHKH KOJHMYEeCTBa BBICOKOPA3BUTHIX IMBIIM3anuil B I'amakruke. IlombiTku

06Hap}’)l(eHH}I H IIOCBIIKH CHI'HaJIOB BHE3CMHBIM ITHBIIH3AITHAM.

IloypouHoOe IIAHAPOBAHHE



L‘lac OB

No Tema /13 IIpuMedanue
ypoka
T'n1asa 1. Beeenne B acTpoHOMHIO (1 1ac)
CtpykTypa H MacmTads! BeeneHHOII.
1 1 152 -
Jlanexue rioyOHEsl BeereHHOI. 3L, Y DoK-exti
T'1aBa 2. ActpoMeTpH# (S9acoB)
2 3Be3aHOe HeOo. HeOecHbIe KOOpIMHATEI. 1 §3.4 YV poK-IeKIHa
3 Bunmnmoe aBinkenue mwiadeT H ComnHIIA. 1 §5 VPOK-JIeKIHsI
4 JIBixerne JIyHbI 1 3aTMEHHSL. 1 §6 V pok-nexmus
5 Bpems u kasleHmapsb. 1 §7 VY pOK-JIeKIHg
6 ActpoMeTrpus. 1 Vpok-ceMHHAp
I'1aBa 3. HeGecHagmMexaHuKa (34aca)
7 Cuctema Mupa. 1 §8 YV pOoK-TeKIHs
8 3aKOHBI JBIDKEeHHS IUIaHET. 1 §9 VpoK-JIeKIus
' ' KocMmmeckue CKOPOCTH. MeXKIUaHe THEIE § 10,11
9 1 VpoK-JIeKIHs
mepeneTsl.
I'nasa 4. CtpoeHHe cOTHEeYHOH CHCTEMBI (8 4acoB)
CoBpeMeHHBIE TpeiacTaBileHusI CoOIHeYHOH § 12 )
10 cucreme. [limanera 3emms. 1 ¥ POK-TIGETng
11 ILnanera 3emi 1 §13 Voi-iir
12 JIyHa u ee BIHAHUE Ha 3€MIIIO. 1 § 14 YV poK-IeKIus
13 | II1aHeTsI 3eMHOIT PYIIIIBL 1 §15 V poK-neKIs
14 IInanersi-ruranTel. [ITaHETHI-KapIHKHL. 1 §16 V pok-nexius
15 Mausle Tena CollHEUHOI CHCTEMBL
§ 17,18
CoBpeMeHHBIE TIpeICTaBIeHIUS ol Vpok-nexius
npoucxoxaeHUN COIHETHOH CHCTEMBI.
16 CtpoeHne COTHEIHOH CHCTEMBI. 1 [loaroToBu | Y poK-ceMIHApP
ThCS K
TOT OBOI
pabote
18  |[HrToroBas KOHTpoJIbHas padboTa 1 - -
TI'1aBa 5. AcTpodpu3nka H 3Be3THAA ACTPOHOMEA (7 4acoB)
18 MeToas! acTpoU3MIeCKHX HecaeJOBaHmi. (1 §19 VpoK-JIeKIns
19 ComHIre. 1 § 20 V pok-nexius
20 BHyTpeHHEe cTpoeHHe U HCTOYHUKI 1 §21 ik e
sHeprun CoJHIIA.
21 OCHOBHEIE XapaKTepPHCTHUKH 3BE3]I. 1 § 22 YV pOK-TeKITHA
22 benble KapmuKW, HEUTPOHHBIE 3BE3JBI, §23.24
MIYIIbCapbl H YePHBIE JIBIPHL. 1 ’ YV poK-JeKIus
23 JIBOilHBIE, KpaTHBIC U [IEPEMEHHBIC 3Be3/bI. |1 §25 VpoK-JIeKIHs
24 HoBbie 1 cCBepXHOBBIE 3BE3/THL. 1 § 26 V pok-nexs




25 ARGCTARE 1 § 27 VpOoK-IeKIHa
_ T'nasa 6. Maeunnrii myTh (3 1aca) _
2% I'a3 u BTG B raTakTHKE. 1 § 28 . T—
27 PaccesHHbIe 1 1 §29 V-
[IapoBEIe 3Be3JHbIE CKOILIEHNUS.
78 CBepxMaccHBHad 4yepHas JbIpa B LIEHIpe 1 § 30 o e
TJIAKTHKH.
T'nasa 7. l'anakTuku (3 9aca)
29 Krnaccuduxamms raJakTuk. 1 §31 YV poK-nIeKIHs
30 AKTHUBHBIE TallaKTHKH U KBa3aphbl. 1 § 32 7 S——
31 CKOIIeHH S TAIaKTHK. 1 §33 VpoK-neKkIus
_ I'1aBa 8. Ctpoenne 1 3Bo/IIONNS BeeleHHOH (2 yaca)
37 Koneunocts n 6ec1<0HetnEocm BCEeHHoOM — || §34,35 | Vipok-iskti
11apaIOKChI KJIACCHYECKOil KOCMOJIOIHH.
Mogens ropsueil BceleHHOI U pelIHKTOBOE ] §.36
33 HU3Iy4eHIe. : V poK-neKIs
T'naBa 9. CopeMeHHbIe IPo01eMbl ACTPOHOMHH (2 Yaca)
VckopeHHOe pacligpeHHe BCEIeHHOH H §37
4 TeMHas 3Heprus. OOHapyKeHHe IUTaHeT 1 Vpok-nexknua
OKOJIO IPYTHX 3Be3L.
OO6Hapy:KeHHe IUTaHeT Bo3JIe IPYTHX 3Be3]] §38 VYpok-neknusa
35 | Iomek Xim3Hu 1 pa3zyMa BO BCEIICHHOM. 1 § 39 VpOK-JIeKIHs




Ka.ﬂeﬂnapno—Temanme(:lcoe INIAaHHPOBAHHE 10 knacc

Ne Tewme1, BXogsumie B pazfeisl | OCHOBHOE COAepKaHHUe MO TeMaM | 3HATH/TIOHNMATH: YMeTh:
YpOKa | IpUMEepHOI IIporpaMMbl
Beenenue (1 )

1 BrejieHiie B aCTpOHOMITIO Vpok 1. BeeieHHe B ¢ TPOHOMMIO - 4TO U3yYaeT aCTPOHOMHUS,
AcTpoHOMUS — HayKa 0 KOCMOCE. - po/Ib HaOIIOIeHNIT B
Ilongarue Beenennoil. CTpyKTypsI U ACTPOHOMMH;

Macmra0bl Beenennoit. J[anékie - 3HaUeHUe acTPOHOMUM,
rnyounsr Beenernoit - uT0 Takoe BeenenHas;
Pecypcet ypoxa: YaebHuk, § 1, 2 - CTIPYKTYpPY H MacHITadbl
BceenenHoii.
AcTpomerpus (S 1)

2 3Bé31HOE HEOO Vpok 2. 3Bé3gHoe HebO YTO TaKOE CO3BE3IHE; - UCIIONB30BATh MOJBIDKHYIO
3Be3aaoe Hebo. YTo Takoe - Ha3BaHUS HEKOTOPBIX 3BE3HYIO KapTy JUIS
co3Be3que. OCHOBHBIE CO3BE3 IS CO3Be3HIl, NX peLIeHHS CIeNYIONHX 3aa4:
CeBepHOro noxymapus KoH(pUrypanuro, aabsdy a) oIpeneNsTh KOOpPAHHATEI
Pecypcwl ypo qeOHIK, § 3 | KaXKIIOTO U3 3THX CO3BE3[UH; | 3BE3]1, HAHECEHHBIX Ha

3 HebecHsle KOoOpAHHATHI VYpoxk 3. HeGecHble KOOPIHHATHI | - OCHOBHBIE TOUKH, THHUA U | Kapry;
HebecHsri1 5kBaTop U HeOECHEII KpyTH 0) 10 3aJaHHBIM
MepUINaH; TOPU30HTATBHBIE, Ha HeOecHoIT cepe: KOOpJMHATaM 00BEKTOB
9KBATOPHATRHBIE KOOPTHHATHI; - TOPU3OHT, (Conune, JIyHa, IUTaHETHI)
KYJIbMHHAIUH CBETHUL - IOMyeHHAas JTHHHA, HAaHOCHTB X MOJIOKEHIE Ha
['opusonTanpHas cucTeMa - HeOeCHBIIl MepH/INaH, KapTy;
KOOpIMHAT. DKBaTOpHAJIbHAS - HeOeCHBIIT 5KBATOP, B) YCTaHABINBAaTh KapTy Ha
CHCTeMa KOOpAMHAT - SKJIMIITHKA, moOyIo 1aTy U BpeMs CYTOK,
Pecypcot ypoka: YaeOHIK, § 4 | - 3CHUT, OPHEHTHPOBATH €€ U

4 Bumnmoe nBipkeHNE IaHeT | Y pok 4. Bunumoe aBHKe HHE | - TIOJTFOC MHpa, OIpeneIaTh YCIOBHA

u Connia niaaHet 1 CollHIA - OCb MHpa, BUJIIMOCTH CBETHIL.

DKIHIITHKA, TOYKA BECEHHETO - TOYKH PaBHOAEHCTBHIL H - pelaTh 3aa4H Ha CBA3b
PaBHOAEHCTBHA, HEPABHOMEPHOE COJIHIIECTOAHHUI; BBICOTHI CBETHIIA B

23

| - TEOPpEMY O BBICOTE ITOIOCA

KYJIBMHHAITHH C



| aBKenne COJHIA 10 SK/IHIITHEE
| Pecypcot ypoxa: YaeOHIK, § 5

JBmxkenue JIyHBI 0
3aTMEHHS

BpeMs u kaneHIapb

Vpok 3. /Ipukenne JIyHbI 1
3aTMeHHS

CHHOAMYECKUI MECAL], Y3JIbI
JYHHOI OpOHTHI, HOUEMY
npoucxoast 3atMeHud, Capoc u
Tipe/icKa3aHUs 3aTMEHHIT

| Pecypcel ypoka: YueOHIK, § 6

Vpok 6. Bpemsi H KalleHIapb
ConHeuHoe H 3BE3/IHOE BpeMA,
JIYHHBII U CONMHEUHBIH KaneHaaph,
FOIMAHCKUH U TPUTOPHAHCKUH
KaJeHJaphb

Pecypewt ypoxa: YaeOHUK, § 7

| MHpa

HaJl TOPH30HTOM;
- OCHOBHBI€ IOHATHS
cepudeckoit

U TIPaKTUYecKoil acTpOHOMHUI
KYJIbMHHAIUS U BEICOTa
CBeTILIa HaJ{ TOPU3OHTOM;
-TIpSIMOe BOCXOKJIeHIe 1

CRIIOHCHIIE,

- CYTKH;
- OTJIMYHE MEKTY HOBBIM U
CTApbIM CTHJISIMU;

- BEJIMIHHBI:

- yTIoBBIe pazMepsl JIyHEI 1
ComnHIia;

- JTIaThI PaBHOJIEHCTBUH U
COJTHIIECTOSHU;

- YTOll HaKJIOHA SKIUITUKH K
’KBaTOpPY,

- COOTHOIIICHHA MEKIY
MepaMI I MEpaMH BPpEMEHH
IS I3MEPEHIL YITIOB;

- IPONOLKUTEIFHOCTD T0/Ia;
- 9HCIIO0 3BE3], BHIHMMBIX
HEeB0OpPYKEHHBEIM B3TILIIIOM;
- IPHHITHIIBI OIpeaeIeHHI
reorpaUIecKoil IIHPOTEI K
JIOJITOTEI IIO
aCTPOHOMHIECKHM
HaOIIOIEHHAM;

- IPUYIHHBI U XapaKTep
BHJIIMOI'O

IBIDKeHNs 3Be3] 1 ComlHIa, a

| TAKIKE I'OJHIHOIO JBIDKCHIL

reorpadHuIecKoi IHPOTOH
MecTa HaOJII0 IeHH;

- OIIp €ICIIATH BEICOTY
CBETIJIA B KYIbMHUHAIMH U
€0 CKIOHEHHE;

- reorpahUIeCcKyIo BHICOTY
MecTa HaOJIF0 IeHIIs;

- pHUCOBATh YePTEXK B
COOTBETCTBHH C YCIOBHAMH
3aJIa4H;

- OCYHIECTBIITh IIEPEX0]l K
Pa3HBIM CHCTEMAaM CUeTa
BpEMEHH.

- HaXxoJTUTh CTOPOHKI CBETA
o

Tlonsproii 3Be37e U
TIOTYIEHHOMY

Comnay;

- OTBICKHBATh Ha HeOe
CIIEIYIOIIHE

CO3BE3/IMA H HaHOOIee ApKHe
3BE3BI B HUX:

- bomeiryro Menseauiry,

- Manyro Measemmy (c
Tlongpmoii 3Be310i1),

- Kaccuormero,

- JTnpy (c Beroii),

- Opén (c Anpranpom),

- Jlebemn (c JleneOom),

- Bosmrmmii (¢ Kamennoii),
- Boonac (¢ ApxTypom),

- CeBepHYIO KOPOHY,

- OpuoH (c berenpreiize),

- Texen (c AnbebapanoM),



-' ComHma

- Bomnpmoi II&c (c

Cupuycom)

Hebecnas mexannka (3 1)

7 Cucrema MHpa VYpok 7. Cacrema Mupa - IIOHSATHS: - IPUMEHATD 3aKOHEI
I'eonenTpraeckas u - TeJIHOLeHTpHYecKas Kerutepa u
TelIHOLIeHTpHIecKas CHCTeMa MHpa; cucTeMa MHUpa; 3aKOH BCEMHPHOTO
00BSICHEHHE MeTIC00pa3HOTO - TEOLIEHTPHYIECKas clcTeMa | TATOTeHHA IIpH
JNBIDKECHHS IUIAHET; T0Ka3aTelbCTBa JBIDKEHUS | MHpa; O0BSICHEHNH JTBHIKCHHUS
3emi Bokpyr CollHIa; - CHHOJUYECKHUII IIepUOL; IUTaHeT H KOCMHYe CKUX
TOAUYHBIH ITapajljIake 3BE3] - 3BE3HBII [IEPHOM; aIaparog.;
Pecypcwl ypoxa: YaebHIK, § 8 - TOPU3 OHTAJIBHBII - pelaTs 3aJlaul Ha pacueT
8 3akonsl Kerutepa nBickeHns | Ypok 8. 3akonsl Kemnepa | TapajIaKc; PACCTOSHUIL I10 U3BECTHOMY
IUTaHET ABHIKeHHS ILIaHeT - YIJIOBBIE pa3MepsI CBETILT, nmapa’sutakcy (1 Haodoport),
O6006mEnHbIe 3aKoHEI Ketwtepa u - IIlepBasg KocMu4ecKas JITHENHBIX U YTJIOBBIX
OIpefielieHHe Macc HeOeCHbIX Tel CKOp OCTB; pa3MepoB HEOECHBIX Tell,
Pecypewt ypoxa: YueOHIK, § 9 - BTOpasi KOCMHYeCcKas paccTosHUIl IU1aHeT
9 KocMuueckue cKopocTH U Vpok 9. KocMHYecKkHe CKOPOCTH | CKOpOCTB; or ColHI@ ¥ IEPUOJIOB UX
MEKIUIAHETHBIE TIEPETETHI H MeKILIAHeTHbIEe MepPeIEThI - CIIOCOObI OTIPEIEIEHHS 00palleHus [0 TPEThEMY
[TepBag u BTOpast KOCMUYECKUE pa3MepoB 3aKOHY
CKOpOCTH;, OIITUMAaJbHAs W Macchl 3eMITH; Kemnepa
oy’ uIHInTHIeckas opouta KA - C1I0cOOBI OTIpe TeTeHIS
IIJIaHeTaM, BpeMs I0JIETA K IUTaHeTe paccTOSTHHIT 10 HeOEeCHBIX Tel
Pecypewt ypoxa: Yaebnuk, § 10, 11 U UX Macc I0 3aK0HYy
Kemmnepa;
- 3aKoHBI Keruiepa U HX CBA3b
C3aKOHOM TAT OTEHI
Crpoenne CoaHeqHOI cucTeMbI (7 1)
10 CoBpeMeHHBIS Vpok 10. CoBpeMeHHBIE - IPOHCX0KICHHE - IOTB30BAThCH ILTAHOM

MpeacTaBIeHHA O
CTPOCHHH H COCTaBe
ConHedHoOI
CHCTEMBI

npe/cTaBJIeHNS 0 CTPOEHNH H
cocTtaBe CoJITHEUHOH CHCTEMbI
O06 OTIHMIMAX IDIAaHET 3eMHOIT
TPYIIIEI U IUIaHET-THTaHTOB; O
IUTaHe TaX-KapJIHKax ; MaJIbIX Telax;
o nosce Koiimepa 1 odlrake KOMET

CoIHEeYHOI CHCTEMEI;

- OCHOBHBI€ 3aKOHOM €PHOCTH
B CoJIHEUHOII CHCTEME;

- KOCMOT OHHYIECKHE
THIIOTE3HI;

- cucTeMa 3emisi—JIyHa;

ConHeYHOI CHCTEMBI H
CIIPaBOYHEIMHI JaHHBIMI;
- OMp EICIIATH 110
ACTPOHOMHIECKOMY
KalIeHAapIo,

KaKHe IDIaHeTh] H B KaKHX




Oopta
Pecypcut ypoxa: YieOHIK, § 12

11

IImaneTta 3emMia

Vpok 1 1. ILnanera 3emis
®opma 3eMIIH, BHYTPCHHEE
CTpoeHue, atMochepa U BIUSHIE

TIApHUKOBOTO 3(deKTa Ha KIuMaT 3eMin

Pecypcet ypoxa: YueOHHK, § 13

12

JIyHa u e€ BIILIHHE Ha
3eMitro

Vpok 12. JIyHa n e€ BIUSHHE HA
3emiiro

@®opMHPOBaHHE MTOBEPXHOCTH
JlyHbI; IpHpOJIa MPIWINBOB U

OTJIMBOB Ha 3eMIle H UX BIHMSIHHE Ha

JBIDKeHHe 3eMiH U JIVHBI;
TporieccHs 3eMHOI OCH U
JIBILKEHIE TOUKH BECeHHET O
PaBHOJICHCTBUS

Pecypewt ypoxa: YaebHIK, § 14

13

IlaHeTHI 3eMHOM IPYIIIBI

Vpok 13. IlnaHeThI 3eMHOMH
rpyHmbI

@uznueckue cBoiictea Mepkypus,
Mapca u Benepsr; Hecne1o0BaHIS
IIJIAaHET 3eMHOI IPYIIIBI
KOCMHUYECKHMH armapaTaMu
Pecypcw ypoxa: YaebHuk, § 15

14

I1aHeTBI-THTAHTHI.
IImaneTHI-
Kap./IMKH

Vpok 14. IlnaHeTbI-THTAHTHI.
ILl1aHeThI-KAPIHKH
Quzmdeckie cBoiictBa FOmiTepa,
Carypna, YpaHa u HenryHa;
BYJIKaHWYIECKaS AEATENBHOCTD HA
coytHEKke IOmuTepa Ho; npupona
KOJIET] BOKPYT ILTaHET-TUTAHTOB;
TUTAHE THI-KapIHKH

Pecypcot ypoka: YaeOHHK, § 16

Mausie Tenra ConHedHOI

VYpok 15. Maasble Tela

| - OCHOBHBIE JBIDKCHITA

3eMH;

- (popma 3eMH;

- mpupoja JIyHsI;

- 001as XapakTepHcTHKa
IIaHET

| 3eMHOII rpymsl (aTMocgepa,
TIOBEPXHOCTE);

- 001IIast XapaKTepHCTHKA
IUIaHeT-TUTaHTOB
(atmocdepa,

IIOBEPXHOCTE);

- CILyTHUKH U KOJIbIIa IUIAHET-
TUTAHTOB;

- acTePOHJIHI U METEOPHTHI;

- TIOSIC ACTEPOHJIOB;

| - KOMETBI H METCOPHI

CO3BE3/IIAIX BIIHBI HA HeOe B
JaHHOE BpeMf;

-HaXOJINTh ILIAHETHI Ha Hele,
OTJIHYas HX OT 3BE3;

- IIPHMEHATh 3aKOHBI
Kermuiepa u

3aKOH BCEMHPHOTO
TITOTEHHS IPH

00bSICHEHHH JBUKEHUS
IUTaHeT U

KOCMHIYECKHUX aIllapaToB;
pelaTh 3a/1aqil Ha pacuér
PACCTOSIHUIA IT0 H3BECTHOMY
mapa’sutakcy (1 Haobopor),
JMHEHHBIX W YITOBBIX
pazMepoB

HeOECHBIX Tell, PacCTOSHHI
ITaHeT

ot CoJHIIa U MePHO0B HX
o0paleH!s o TPETbeMy
3aKOHY

Kemepa




CHCTEMBI CoiHe4HOH cHCTeMbI
OuzHieckas MpHpoJIa acTePOHIOB
1 KoMeT; nosgc Koiimepa u o01ako
koMeT OopTa; MpUpo1a METEOPOB 1
METEOPUTOB
Pecypewt ypoxa: YaebHUK, § 17
16 CoBpeMeHHBIE Vpok 16. CoBpeMeHHEIe
MpeICTaBIeHUA O npeacTaBJIeHHS O
NP OUCX OKIEHIH npoucxoxiennn ColHedHOMH
ConHeqHoI CHCTeMBI
CHCTEMBI CoBpeMeHHBIE TIpeICTABIEHUS O
npoucxoxaeHnu ColHeuHoil
CHCTEMBI
Pecypewt ypoxa: YaebHuk, § 18
17 HUtorosasg KOHTPOIbHAS Vpoxk 17.

pabora




Ka.ﬂeﬂnapﬂo—Temanme(:lcoe INIAaHHPOBAHHE 11 kmacc

Ne TeMbl, BXOJMAIIHE B OCHOBHOE coJiepKaHIe 10 TeEMaM 3HATH/TIOHIMATE: VMeTh:
YpOKa pazziensl
TPUMEPHOIT MPOTPaMMEI
AcTpodusnka n 3BEé31HAS acTpoHOMHA (7 9)
1. | Metogs! acTpodpusndeckux | [IpHHITHIT JelICTBHS u yCTpoiicTBO | 3HATH: OCHOBHEIE

HCCcIeqoBaHuIt

TEJIeCKOIIOB, pe(pakTopoB U pediIeKTOpoB;
paoTeNecKONBl H PaHOHHTePhepOoMeTpE
Pecypcei ypoka: § 19

¢usmgeckie XxapakTepHCTHKH
Comuia: Macca, pasMephl,

TeMIleparypa; cxeMy
CTpPOEHUS Cormaiga u
(usmeckue TIPOIIeCChl,

MIPOHCXOJAIINEe B €ro Heapax
u arMocdepe; OCHOBHBIE
MIPOSIBIIEHHS COTHEYHOIl
AKTHBHOCTH, HX IPHYHHBI,
[IEPUOJIMYHOCTE U BIIHSHHE
Ha 3emTio; OCHOBHEIE
XapakTepHCTHKH 3BE3T B
cpasHernn ¢ ComHrem:
CIEKTPBI, TEMIIEPATYPHI,

CBETHMOCTH;
TYJTbCUPYIOIIINE i
B3PBIBAOIINE CA 3BE31;

MMOPAMOK  pacCTOSHHA 10
3BE3]1, CIIOCOOBI ONpecIeHH
U pa3MepoB 3BE3M; CIUHHIIEI
H3MEepEeHII PacCTOSHHIL:
apcex, CBETOBOII TOJI;
BazKHEIHIIHE 3aKOHOMEPHOCTH
MHpa 3BE3;

| THarpaMMBI «CIIEKTP—




CBCTHMOCTE» H

«Macca—

CBETHMOCTDY; cIroco0
olpeeIeHHI Macce
JIBOHHBIX 3BE3]]; OCHOBHEIE
ImapaMeTpsl COCTOSIHHS
3BE3JHOTO BEIlECTBA:
IUIOTHOCTh, TeMIleparypa,
XHUMHYECKHUIT COCTAaB,
(u3mIeckoe COCTOSHIIE,
BayKHEMIIIIE IIOHSTHS:
TOJIHYHBIIT napaiakc,
CBETHMOCTh, Aa0COIIOTHAS
3BE3JHAS BeJIM4IHA;

YCTPOICTBO M Ha3HaYCHUE
Teleckona; YCTPOICTBO M
Ha3HaueHHe pedpakTopoB I
pedieKTopoB

ComHIe

. Onpenenenue

OCHOBHBIX  XapaKTepHCTUK
ConHITa; CTPOEHHME COMHEYHOH aTMOC(epsr;
3aKOHBI M3TYICHHS a0COIIOTHO TBEPIOTO TeIa H
Temrreparypa GpoTochepsl U MATEH; IPOSBICHUE
COJIHEYHOH AaKTHBHOCTH H €€ BIHSHHE Ha
KInMmar u onocdepy 3emian

Pecypcui ypoxka: § 20

BuyTpenHee cTpoeHHEe H
HCTOYHHK
sraeprun ColHIa

Pacuér Ttemmepatyper BHyTpun ComHNA;
TEPMOAIEPHBII HCTOUYHHK 3Heprun ComHna u
IIEPEHOC SHEPTHH BHYTpH Connna;

HaOTIONICHIS COTHETHBIX HEHTPHHO
Pecypcwt ypoka: § 21

OcHOBHEIE
XapaKTepHCTHKH 3BE3]

OmnpenenieHIe OCHOBHBIX XapaKTEPHCTHK
3BE3N;  CHEKTpalbHas  KIacCHpHKAIL
3BE3M; AHAarpaMMa «CIEKTp— CBETHMOCTB»
U pacrpencieHde 3BE31 Ha HEi; CBA3b
Macchl CO CBETHMOCTHIO 3BE3 TNIABHOM




HOCIeN0BaTelIbHOCTH; 3BE3]IBL,

KpacHBle THIAHTBI, CBEpPXTHTaHTEl H Oelble
KapJIKH
Pecypcwl ypoxa § 22-23

benwie KapJIHKH,
HeilTpOHHEIE

3BE€3/Ibl, UYEpHEIE JBIPHL
JIBOIlHBIE,  KpaTHBle U
nepeMeHHbI€ 3BE3 b1

Oco0eHHOCTH CTpOeHHS OenbIX KapIHKOB H
mpenen Yaxapacekapa Ha HX MAccy; MyJIbCaphI
U HEHTPOHHBIC 3BE3NBI; IMOHATHE YEPHOM
IBIPBI; HAOMIONeHUS

IBOMHBIX 3BE3NT W OINpeAclieHHe HUX Macc;
MyIBCUPYIONTHE TepeMeHHbIe 3BE3BI; Te(enabl
U CBA3b MEPHOJA MYJIbCAITHIT CO CBETHMOCTBIO Y
HUX

| Pecypcviypoxa § 24-25

HoBele ©  CBepXHOBBIE
3BE3JIBI

HaGmotaeMble IPOSBIIEHNS B3PhIBOB HOBBIX H
CBEpXHOBBIX  3BE3J; CBOICTBA  OCTAaTKOB
B3PBIBOB CBEPXHOBBIX 3BE3](

Pecypcviypoxa § 26

DBOIIOIHS 3BE3NT

JKmzup 3BE37 pa3iInuHOl Maccel U eé
OoTpakeHHe Ha  JHarpaMMe  «CHeKTp—
CBETUMOCTEY»; TPaBUTAIIMOHHBIN KoOJUIANC H
B3pbIB Oenoro Kapimka B JIBOIHOI cHcTeMe
U3-3a TepeTeKaHuS Ha HEro BemlecTBa
3Be3/[bl- KOMIIAHBOHA;  I'PABUTAIHOHHBIN
KOJUIAIIC $/Ipa MACCUBHOM 3BE3JIbl B KOHIIE €&
JKH3HHA. Omenka  Bo3pacTa 3BE3THBIX
CKOIUIEHHII

Pecypcviypora § 27

T'a3 u meuTE B I'anakTuke

Muteunslii myTsh (3 1)

| Ha6mromaemsre XapaKTepUCTUKY | 3HATH: HOHSATHE
OTpakaTelbHbIX U AU(Y3HBIX TYMaHHOCTEH; TYMaHHOCTIL OCHOBHBIE
paclpelieieHie  HX ~ BOMM3M  IUIOCKOCTH | (hH3HYECKHE IapaMeIpsl,
lamaxTuky; cimpanbHas CTIpyKTypa ['amakTuku | XUMHYECKHI COCTaB u
Pecypcviypora § 28 pacrpesiencHie

_MB}KBBé?a,I[HOTO BEIIIECTBA B

VMeTh: OOBSCHSTD |
TIPUYHHBI PasIdus
BHIMOIO u
HCTHHHOTO
pacripeieieHns
3BE3,




| Tanmaktike; IIPUMEPHBIE | MEK3BE3IHOIO
3HAYEHHS CIEIYIONIHX | BelllecTBa H
BeIHMYHH: -  pacCTOAHHUA | TaTaKTHK Ha HeOe;
MEKITY 3BE3IAMU B | HAXOJUTh paccTosSHUSL
okpectHocTH CoNHIGA, WX | MEXKITY 3BE3AMU B
yucao B lamakrtuke, eé€ | okpectHoctH ConHI@@, uX
pa3Mepsl, uH(ppakpacHelil | wucno B lamakTuke, eé
TENEeCKOIT; pa3Mepsl; OIlEHHBAaTh Maccy
OllEHKa MacChl H pPa3MepoB | H pa3Mep YEPHOIH IBIPHI 110
4EPHON JBIPHI 110 JIBIKEHUIO | JIBIKEHUIO OT/IeNbHBIX
| OTJeJIBHBIX 3BE3]I. 3BE3]
9. | Paccegsnnsie u mIapoBble = HaOmiojaeMble cBOIicTBA CKOIUIEHMI H HX
3BE3IHBIE pacmpeieneHne B ['alakTHke
CKOIUIEHUS Pecypevi ypoxa § 29
10.| CBepxMaccuBHag u4épHas HaOmiojeHne 3a JBIDKeHHEM 3BE3]l B IIEHTIpe
IbIpa B T'amakTuxu B
nentpe Mieunoro [Tyrtu HH(paKpacHbIH TeIecKOIl; OIeHKa Macchl H
pasMepoB 4EPHON JBIPhI MO JBIDKSHHIO
OT/IETTBHBIX 3BE3T
Pecypcwr ypoxa § 30
I'anakTuku (3 4)
11.| Kmaccudukarmus ranakTuk | TUIIBI TaJdakTHK M HX CBOICTBAa; KpacHoe | 3HATh: OCHOBHBIE | YMeTh: 00BACHATH
CMEIIeHHe © OmIpeleleHHe PacCTOSHUII Jio | (H3HYecKue [apamMeTphbl, | IPUYUHBI PA3IIHUHS
raJIakTHK; 3aKoH Xa001a; BpalleHne TajJakTuK | XUMHYeCKHil COCTaB H | BUJMMOIO W HCTHHHOIO
U cojiepiKaHne TEMHOI MaTepuu B HIX pacipeieIeHIe pacupeneneHus 3BE3,
Pecypcviypoxa § 31 MEK3BE3THOTO BENlecTBAa B | ME&KX3BE3NHOIO BeENIecTBA U
Tamaxtuke; MpPUMEpPHBIE | TATAKTHK Ha HeOe
3HAYEHHS CIIEIYFOTITHX
BEJIMYUH: OCHOBHBIE THUIIEI

TaJIaKTHK, pPa3IH9HaI MCKIY
HHMH, IIPHMCPHOC 3HAYCHHC

51 (hH3HY eCKIIT CMBICIT
MocTogHHOIH Xa0011a;
BO3pacT HaO0II0gaeMBIX




HeOecHBIX Tel

12.| AKTuBHBIE TaJdakTUKH W | IIpHpoma aKTHBHOCTH TallakKTHK, IIPHPOJA
KBa3aphl KBa3apoB
Pecypewvt ypoxa § 32
13.| CkoruieHus ralakTHK Ilpuposia CKOIUIEHHII H pOJIb TEMHOI
MaTepHH B HUX; MeKTaJIaKTHIeCKHUIT ra3
H PEHITEHOBCKOe H3IydeHHE OT Hero;
gueHcTas CIPYKTypa pacIipelelleHIs]
Tl'amaxTuk U cKomUieHuil Bo BeeneHHoil
Pecypeviypora § 33
Crpoenne u 3Boawnust Beenennoi (2 1)
14.| KoHeuHOCTh u | CBI3p 3aKOHA BCEMHPHOIO THTOTEHHS C | 3HaTh: CBA3b 3aKOHA | YMeTh: HCII0JIB30BATh
DecKOHEUYHOCTh IIpeCTaBIeHISIMH 0 KOHEYHOCTH H | BCEMHPHOIO TSATOTEHHS C | 3HAHHA IO (QH3HKe
BcenenHoii. OeckoHeuHOCTH BceneHHOMH; (oToOMETpHIeCKHil = IpecTaBIeHHIMI o|lHu aCcTPOHOMHH pInIE:
Pacnmpsromascs [apajiokc; HeoOXoAHMOCTb 00meldl TeopHH = KOHeYHOCTH U | OHHCAaHUSI U OOBSICHEHHA
Bcenennas OTHOCHTEIBHOCTH JUIS IOCTPOEHHS MOJeldH  OecKOHeUYHOCTH BceleHHOIT; | coBpeMeHHOI Hay4HOI
Bceenennoii 9TO TakKoe (hOTOMETPUIecKHIl | KapTHHBI MHUpA.
Pecypcviypora: § 34,35 mapajokc;  He00XO0MMOCTh
ob1eit Teopun
OTHOCUTEIBHOCTH Ui
IIOCTPOEHUS MOJEeIHn
Bcenennoii; MOHATHE
«ropaaas Beenennasay;
KpyIHOMacITabHyo
CTpYKTYpY BcemneHHoil; 9To
TaKoe MeTarajJakTHKa;
KOCMOJIOTHYECKHE  MOZEIH
| ' BceenenHoi.
15.| Monems «ropsaeit | CBS3p  cpellHe IUIOTHOCTH MaTepHH ¢
Bceenennoi» u 3aKOHOM  pacllUpeHuss W  TeOMETpHei

PETHKTOBOE H3IYIECHHE

Bceenernnoit; pamunyc n Bo3pact BeeneHHoi
Pecypce viypoka: § 36

CoBpeMeHHBbIe HP0d/1eMBbI ACTPOHOMHH (3 1)

16.| YckopeHHOE pacIinpeHne

| Bknag TéMHOH MaTepuu B Maccy BceneHHOIT,

|3HaTb: Kakue HaOmoneHun | YMeTs:

HCIIOJIb30BaTh




Bcenennoit u = TéMHag  HaOMIO[eHHEe CBEPXHOBBIX 3BE3 B JANEKHX | MOJATBEPIIUIH 3HAHUS, IIONYUEHHBIE IO
SHEPrHs ralakTuKaX ©  OTKPBITHE  YCKOPEHHOTO | TEOPHIO YCKOpPeHHOro | (DM3HMKe U aCTPOHOMHUH, JIJIL
pacimipenus BceneHHOIl; NOpHpoasl CHIBI | pacnpeHHs  BceleHHOil; | omncaHus U 0OBSICHEHUA
BCEMHPHOTO OTTaJIKUBAHUS 910 HCCIIEOBATENH | COBPEMEHHOIT Hay9IHOI
Pecypeviypora: § 37 IOHUMAKT [oJ TEMHOH | KapTHHBI MHpa;
SHEprueii; 3aueM B | 00OCHOBHIBATh CBOIO TOUKY
YpaBHEHUE DifHinTeliHa | 3peHHS O  BO3MOXHOCTHU
ObL1a BBEJICHA | CYIIECTBOBAHHSA BHE3EMHBIX
KOCMOJIOTHYECKas ITHBHJIH3AIHI u ux
[IOCTOSIHHAS; YCJIOBUSL | KOHT4KTOB C HAMHU.
BO3HHUKHOBEHUS IUTAHET
OKOJIO  3BE3J;  METOJBI
Oo0HapyKeHHS 53K30IUIaHET
OKOJO JIPYrHX 3BE3); 00
SBOMOITMH  BceeleHHON W
JKHU3HH B0  BceleHHOI,;
PoOIEMBI TIOHCKa
BHE3EMHBIX  TTHBUITHIATIHIL;
' opmya Jpelika
17.| OOHapyxeHHE wraHeT | HeBHINMBIE CIOYTHHKH y 3BE3X; METONBI |
BO3JIE O00HApYKEHHsS SK30IUIAHET; SK30IUIAaHETBI C
NIPYTHX 3BE31 YCIOBUSAMU
OJar OPUATHBIMHE JIJIST AKU3HH
Pecypcuot ypoka: § 38
18.| Ilomck ;KH3HHE U pa3yma Bo | Pa3BuTHe IpeAcCTaBICHHII O CYIIECTBOBAHIH

Bcenennoit

KH3HH BO Bceenemnoil; gopmyna peiika u
YHCIO0 NHUBWIM3AIMII B [amakTHke, IOHCK
CHTHAJIOB OT BHE3EMHBIX ITHBIUIH3AIMI U
oJlavya CUTHAJIOB UM
Pecypcewt ypoxa: § 39




MeToauueckoe H MaTepHAJIbHO-TEXHHUECKOe o0eclieueHHe YueOHoro
npoiecca, iH(ppoBbie 006pazoBaTelbHbIe PeCYPChI.

MeToauyeckoeobecnevyeHneyyebHoronpouecca.

1. B.M.Yapyrua«Actporomus. 10-11 xmace», bazoserit yposeHb - M : Tlpocsemnienne, 2017.
I\’IﬁTEDHaﬂBHO—TeXHH‘IECROG o0ecrmevyeHne y4edHOro IIpolecca.

1
2
3
4
5.
6
7
8
9

Harnannble MOC 00 M.

. Bcenennas.
. Jpyrue ralakTHKHL.

3Be3 ThI.

. Jlyna.

Mamsie Tenna ColnHEYHOI CHCTEMBL.

. Hamra I'amakTHKa.
. ILmaHeThl 3¢MHOI T pYIIIIBI.
. 1Dl1aHeTBI-TUTAHTHI.

CoiHIre.

10. Ctpoernne ConHIa.

V0N W

10.
1L
12.
13.
14.

TexHHYeCcKHe cpeaACTBa.
T'mobyc JIyHsI
3Be3IHBII I100YyC.
HHTepakTuBHAs H0CKA.
Kapta Berepsr.
Kaprta JIyHbI.
Kaprta Mapca
Kommnbrotep.
Mopenp HeOeCHOI cepbl.
MynsTHM e IHHHBII IIPOCKTOP.
TTomBuHAs KapTa 3Be3JHOTO Heba.
IIpunTep.
CIeKTpOoCKOIL
Teneckor.
Temnypuii.

IludpoBbie 00pazoBaTeIbHbIE PECVPCHI.

IIporpaMMbI-ILIaHe TAPHM.

1. CENTAURE (www.astrosurf.com).
2. VIRTUAL SKY (www.virtualskysoft.de), ALPHA.
3. Celestia (https://celestiaproject.net).

HHTepHeT-pecypcehl.

1.

Stellarium — OecIuiaTHag MporpaMma Ui MpocMoTpa

3Be3IHOT0 Heba, BUPTYyaJIbHBII [IaHeTapHil.

2.

WorldWideTelescope — mporpaMma, IIOMOraromas

JIIOOHTETIM ACTPOHOMHH HCCIICI0BATh BCE‘JIGHHYIO.



