Pabouast nporpamma no acrponomuu s 10 kiacca (0a30Bblil ypoOBeHb).
IHosicHuTeIbHAA 3aMIUCKA

JlanHast paboyast mporpamMma cOCTaBJIEHa Ha OCHOBE IporpamMmmbl «Actponomus 10-11» mig
0011e00pa3oBaTeNbHBIX MIKOJ peKoMeH0BaHHOW MuHKHCcTepcTBOM O6pa3zoBanus u Hayku PD (aBTop
B.M.Yapyrun, I[Ipocsemenue, 2017)

PaGouas mporpamma opreHTHpOBaHA HA UCoNb30BaHue 6a3oBoro YMK B.M.Uapyruna
«ActpoHomus 10-11 kiaccer», 2017.

Ha ocHoBanuu tpeboBanmii ['ocynapctBeHHOTO 0OpaszoBarenbHoro crangapra 2010 r. B
coJiep>KaHuu paboueil mporpamMmbl IO aCTPOHOMHH MPEANOIaraeTcs peain3oBaTh aKTyalbHbIE B
HACTOSAIIEE BPeMs KOMIIETEHTHOCTHBIN, IMYHOCTHO-OPUEHTUPOBAHHbIH, 1€ATEIbHOCTHBIN MOIXO/bI,
KOTOpBIE ONPENEISIOT 3a0auu 00yUeHus:

- [IpnoOperenre 3HaHU U YMEHUI JIJ1s1 KCTIOIB30BAHMSI B IPAKTUYECKOM IESTENbHOCTH U
MTOBCETHEBHOM JKU3HH;

- OBnageHne croco0amu Mo3HaBaTeIbHON, HHPOPMAIIMOHHO-KOMMYHUKATUBHOU 1
pedIICKCUBHOM NI TEIIBHOCTEH;

- OcBoeHUE MO3HABATEIbHOM, HGOPMAIITMOHHON, KOMMYHUKAaTUBHOH, pedIeKCUBHOM
KOMIIETEHIIUH.

Komnemenmnocmmutii 101X0]] ONIPENEISAET CAEAYIOLIIE 0COOEHHOCTH MPEIbABICHUS
coJiepkaHusi 00pa3oBaHMUS:

OHO TIPEJICTABIICHO B BUJIE AEBIATH TEMAaTHUYECKUX OJIOKOB, oOecrieuynBaromux (popMupoBanme
komnereHui. Takum 00pa3oM, KajleHIapHO-TEMaTHUECKOEe TUIaHUPOBaHHE 00eCTIeYHBAET
B3alMOCBS3aHHOE Pa3BUTHE U COBEPIICHCTBOBAHUE KIIFOUEBBIX, OOIIETIPEAMETHBIX U IPEIMETHBIX
KOMIIETECHITUH.

JIuunocmnas opueHTays 00pa3zoBaTeIbHOTO MPOLECCa BRISABIISAET IPHOPUTET BOCIUTATEIBHBIX
U pa3BHUBaOLINX Iieneil 00yueHus. CllocOOHOCTh yyaluxcsi MOHUMATh IPUYUHBI ¥ JIOTHKY Pa3BUTHUS
(U3NYECKUX MPOILIECCOB OTKPHIBAET BOZMOMXHOCTD JJIS OCMBICIIEHHOT'O BOCIIPUSTHUS BCETO
pa3zHoo0pa3usi MUPOBO33PEHUECKUX, COLUOKYIbTYPHBIX CUCTEM, CYLIECTBYIOIIUX B COBPEMEHHOM
mupe. Cucrema yueOHBIX 3aHATUI NPpH3BaHa CIOCOOCTBOBATH PA3BUTHIO TUYHOCTHOM
caMOMIEHTH(HKAIINY, TYMaHUTAPHON KYJIbTYPbI IIKOJIBHUKOB, X MPUOOIIEHUIO K COBPEMEHHOM
¢bu3nyecKoil HayKe U TEXHUKE, YCUICHUIO MOTUBALMU K COLIMAJIbHOMY ITO3HAHUIO U TBOPYECTBY,
BOCIHUTAHMIO IMYHOCTHO U OOIIECTBEHHO BOCTPEOOBAaHHBIX KAUECTB, B TOM YHUCIIE
I'PaX1aHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jeamenvnocmmuutii TOAX0]] OTPAXKaeT CTPATErHIO COBPEMEHHON 00pa3oBaTeIbHON MOTUTHKU:

H€O6XOJII/IMOCTB BOCIIMTAaHUS YCJIIOBCKA U I'paXJaHWHA, HHTCTPUPOBAHHOI'O B COBPEMECHHOC EMY



00I11€CTBO, HALIEJIEHHOI0 HA COBEPLIEHCTBOBAHME 3TOr0 ob1ecTBa. CucreMa ypokoB COPUEHTHPOBAHA
HE CTOJIbKO Ha Iepeiady «TOTOBBIX 3HaHUI», CKOJIBKO Ha (OpMUpOBaHHE aKTUBHOM JTMYHOCTH,
MOTHBHUPOBAHHOW K caMOOOPa30BAHMIO, 00JIAJAIONICH JOCTATOYHBIMHA HABBIKAMU U
IICUXOJIOTHYECKUMH YCTAHOBKAMH K CaMOCTOSATEIbHOMY IIOUCKY, OTOODPY, aHAIHU3Y U UCIOJIb30BAHUIO
uHpopMalnuu. OTO IOMOXKET BbIITYCKHUKY aJallTUPOBAThCS B MUpE, I'/le 00beM HHPOPMALIUU PacTeT B
re€OMETPHUECKON MPOTPECCHH, II€ COLUANIbHAS U MPO(pecCHOHabHAs YCIIEITHOCTh HAIPSIMYIO 3aBUCST
OT IIO3UTUBHOI'O OTHOLIEHUS K HOBALIUAM, CAMOCTOSITEIbHOCTH MBIIIJIEHUS] U UHULIUATUBHOCTH, OT
TOTOBHOCTH IPOSIBJIATH TBOPUECKHUH MMOAXO K JIeJTy, UCKaTh HECTaHJapTHBIE CIIOCOOBI PEIIeHUs
po0JIeM, OT TOTOBHOCTU K KOHCTPYKTUBHOMY B3aUMOJIEHCTBHIO C JIIOJIbMHU.

Peanuzyercs B o0beme 35 vacos B 10 kimacce

OcHoBo# 11es1enoaranyst siByisgeTcss OOHOBJIEHHE TPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB, OTpakarollee BaKHEHIIyI0 0COOEHHOCTb Me1arornuyeckoi KOHLIENIUU
rOCYJJapCTBEHHOT'O CTaHIapTa— Iepexo/ OT CYMMBI «IIPEIMETHBIX PE3YJIbTAaTOB) (TO €CTh
00pa3oBaTENbHBIX PE3YIbTATOB, JOCTUTAEMBIX B PAMKaX OTAEIbHBIX YUECOHBIX MPEIMETOB) K
MEXIPEIMETHBIM U UHTETPATUBHBIM pe3ysbTataM. Takue pe3ysbTaThl MPeACcTaBiIsoT co00i
000011IeHHBIE CIIOCOO0BI AEATEIIBHOCTH, KOTOPBIE OTPAXKAIOT CHEU(PUKY HE OTJCJIbHBIX PEIMETOB, a
cTyneHel obiero oopazoBanus. B rocygapcTBeHHOM cTaHiapTe OHU 3a(MKCUPOBAHBI Kak 001ue
yueOHbIe YMEHUsI, HABBIKM M CITIOCOOBI YeITOBEUECKON ACATEIBHOCTH, YTO PEATIOIAraeT MOBBIIICHHOE
BHHMaHHUE K Pa3BUTHIO MEKIIPEIMETHBIX CBSA3EH Kypca.

JlunakTuaeckas MoJiesIb O0y4eHHUs U MeJarornyeckue CpeicTBa OTPaatoT MOJIEPHUBALIUIO
OCHOB Y4€OHOT0 Mpoliecca, UX NepPEeOPUEHTAINIO Ha JOCTHKEHHE KOHKPETHBIX PE3YJIbTaTOB B BUJIE
c(OPMUPOBAHHBIX YMEHUH U HABBIKOB Y4alUXCsl, 0000IIEHHBIX CIOCO00B AesTenbHocTH. Ocoboe
BHHUMaHUE yJeNsIeTcs 03HABAaTeIbHON aKTUBHOCTH YUYaIMXCsl, UX MOTUBUPOBAHHOCTH K
caMoCTOsITeNIbHON yueOHOM paboTre. DTo mpeamnoaaraeT Bce 6osee MUPOKoe NCIOIb30BaHNE
HETPaJAULMOHHBIX (JOPM YPOKOB, B TOM YHUCII€ METOANUKHU JAETOBBIX UTP, TPOOIEMHBIX JUCKYCCHH,
MO3TAIHOTO (POPMUPOBAHUS YMEHHUS pelliaTh 3aJauu.

Ha ctynenu nomHoM, cpeHel MKoIbl 3a71a4i y4eOHBIX 3aHATHI ONpeesIeHbl KaK 3aKperieHUe
YMEHUH pa3ensTh MPOLECCHl Ha ATaIlbl, 3B€HbS, BBACIATH XapaKTepHbIe MPUYMHHO-CIIE/ICTBEHHbIE
CBSI3U, ONPEIEIATh CTPYKTYpPY 00BEeKTa MO3HAHMUS, 3HAUUMbIe ()YHKIIMOHAIbHbIE CBS3U U OTHOLICHUS
MEX/1y YacCTSIMU 1I€JIOT0, CPAaBHUBATH, COMOCTABIIATh, KIAaCCU(PUIIMPOBATh, PAaHKUPOBATH OOBEKTHI 110
OJIHOMY WJIM HECKOJIbKUM MPEJI0KEHHBIM OCHOBaHUAM, KpuTepusiM. [IpuHIMnuansHoe 3HaueHUe B
paMKax Kypca npruodpeTaeT yMeHHe pa3indarh (GakThl, MHEHUS, 10Ka3aTeIbCTBA, TUIIOTE3bI,
aKCHUOMBI.

Cuctema 3aaHui IPU3BaHa 00ECTICYNTH TECHYIO B3aMMOCBS3b PA3IMUHBIX CITIOCO00B U (hopm

yueOHOM e TeIbHOCTH: UCIIOJIb30BAHUE PA3IMUHBIX AJITOPUTMOB YCBOCHUS 3HAHUM U YMEHUHN TIpU



COXPAaHEHMHU €IMHON COJepP KATENbHOM OCHOBBI Kypca, BHEPEHHE IPYNIIOBBIX METOI0B padOThI,
TBOPUYECKUX 3aJaHU, B TOM YHCJI€ METOAUKHU UCCIIEJOBATEIbCKUX IPOEKTOB.

Crenuduxoi yaeOHON MPOEKTHO-MCCIIEI0BATENBCKOM 1A TEILHOCTH SIBIISICTCS €€
HaIpaBJIEHHOCTh HAa Pa3BUTHE JIMYHOCTH, U HA MOJIY4EHHUE OOBEKTUBHO HOBOI'O MCCIIEJ0BATEIBCKOTO
pe3yibTara.

I[ens yueono-uccnedosamensbckoil deasmenbHOCHMuU — MPUOOPETEHNE YUAITUMHUCS
[103HABATEJIbHO-UCCIIEA0BATENbCKON KOMIIETEHTHOCTH, IPOSIBIISIIOILEHCS B OBJIaICHUN
YHHUBEPCAIbHBIMU CIIOCOOAMHU OCBOEHHUS ACHCTBUTEIBLHOCTH, B PA3BUTUU CIIOCOOHOCTH K
HCCIIEI0BATEICKOMY MBIIIJICHUIO, B AKTUBU3ALMU JINYHOCTHOM MO3UIIMK y4alllerocs B
00pa3oBaTEeILHOM IIPOLIECCE.

MonynbHbII NPUHIUI T03BOJISIET HE TOJBKO YKPYITHUTh CMBICIIOBBIE OJIOKU COZIEP)KaHUs, HO U
IIPEO010JIETh TPAIUIIMOHHYIO JIOTUKY U3Y4YEeHHUsl MaTepraia — OT €AMHUYHOIO K 001emMy 1
BceoOI1eMy, OT (haKTOB K ITpOLEcCcaM M 3aKOHOMEPHOCTSIM. B ycIoBHsAX MOAYJIBHOTO MOJIX0AA
BO3MO)KHA COBEPILICHHO MHAs CXeMa U3y4eHUs (PU3NIECKUX IPOLECCOB «BceolIee — odiee—
€AMHUYHOE».

AKIEHTUPOBAaHHOE BHUMAHUE K POJYKTUBHBIM (popMam yueOHON AeATeNbHOCTH IPEeoiaraer
aKTyaln3alnio HHPOPMALIMOHHON KOMIETEHTHOCTH yYalluxcst: popMupoBaHHe NPOCTEHIIINX HABBIKOB
paboThI ¢ UICTOYHUKAMHU, (KapTOrpagUUeCKIMH U XPOHOJIOTHUECKUMHI) MaTepraiamMu. B TpeboBaHmsIx
K BBIITYCKHUKAM CTapIIeH IKOJIBI KII0YEBOE 3HAUEHHUE MTPHUIAETCsl KOMIUIEKCHBIM YMEHHUSAM IO TIOUCKY
U aHaJIM3y MHPOPMALIUH, IPEICTABICHHON B pa3HbIX 3HAKOBBIX CHCTEMax (TEKCT, Tabiulla, cxema,
ayJAMOBU3YaJIbHBIN PsifT), UCTIOJIB30BAaHUIO METOIOB AJIEKTPOHHON 00pabOTKHU MpH MOMCKE U
CUCTeMaTH3aluy HH)OPMALINH.

Creunuka 1eneit u conepkaHus U3y4eHUsI aCTPOHOMHUH Ha 6a30BOM YpOBHE CYIIIECTBEHHO
MOBBIIIAET TPEOOBAHNUS K Pe(IEKCUBHOM IEATENBHOCTH YYaIIUXCS: K OObEKTUBHOMY OLICHUBAHUIO
CBOUX Y4€OHBIX JOCTH)KEHHM, TOBEACHNUS, UEPT CBOEH JIMYHOCTH, CIIOCOOHOCTH U TOTOBHOCTH
YUUTBHIBaTh MHEHUS JPYTHX JIIOEH IPU ONPEEICHNN COOCTBEHHOM MO3UIIMU M CAMOOILIEHKE,
MMOHUMATh LIEHHOCTh 00pa30BaHMs KaK CPe/ICTBA PA3BUTHUS KYJIbTYpPhl TUYHOCTH.

Jnist ”HPOPMAIIMOHHO-KOMITBIOTEPHOM MOJIEPKKH Y4eOHOT0 Ipoliecca MpeanoaaraeTcs
MCMOJIb30BaHUE MPOrPAMMHO-TIEIarOTHYECKUX CPEJICTB, PEATM3yEeMBIX C TOMOIIBIO KOMIIbIOTEpa (Ha
0a3e kabMHeTa MeAMANIPOrpaMM C UHTEPAKTUBHOMN J10CKOIN).

TpeOoBaHus K YPOBHIO OATr0OTOBKH y4amuxcs 10 kiacca
0071)iCHbl 3HAMDb:
VimeHa BBIIAIOMIMXCS aCTPOHOMOB, CHENU(PUKY aCTPOHOMUYECKUX HAOIIOJICHUI, OCHOBHBIE SJIEMEHTHI
HebecHOH cdepbl, TeopeMy 0 BeicoTe [lonroca Mupa, MPUHIUIIBL ONPEeNIEHUs] TOPU3OHTATIBHBIX U

OKBAaTOPHUAJIBHBIX KOOPAHWHAT CBETHJI, CBSI3b CMECHBI CC30HOB I'0Jia € TOJ0BBIM JIBUXKXCHHUEM 3emin



Bokpyr CoJiHIa, MPUHIUIIBI pa3AesieHus] TOBEPXHOCTH 3eMIIM Ha KIIMMaTHYECKHe Mosica, 0COOEHHOCTH
Pa3IMYHBIX CIIOCOOOB CUYEeTa BPEMEHH, IPUHIIMIIBI, JISKAIUE B OCHOBE COCTABJICHUS KaJleHIapeH,
MOHSATHE ACTPOHOMUYECKON €AMHUIIBI, TETMOLEHTPUUYECKYIO KapTUHY CTpoeHUst COJIHEYHON CUCTEMBI.
KOH(MUTYpaly BHYTPEHHUX M BHEIIHUX IIJIAHET, 3aKOHBI IBHKEHHUS IUIAHET, IPUHIIMIIBI, JIe)KAaIue B
OCHOBE BBIOOpA TPAEKTOPHI KOCMUYECKUX CTaHIUH K TesraM COJIHeYHOW CUCTEeM, IPUYHUHBI
BO3HUKHOBEHMUSI PUITUBHBIX CUJI U UX BIMSIHUE HA JIBH>KeHHE Tell COTHEYHOU CUCTEMBI, pa3IMuHbIC
cBoiicTBa Tei COJIHEUHON CUCTEMBI.

[TonsTHs: 3BE31HOM BETMUMHBI, TApAJIJIaKCa, CBETUMOCTH, IIABHON MOCIIEI0BATEIILHOCTH, COJIHEYHON
MIOCTOSIHHOM, KOHBEKIIMH, KOHBEKTUBHOI 30HbI, PoTOCPEpHI, Ipanyil, XpoMochepsl, COTHEUHOM
KOPOHBI, MPOTyOepaHIla, COTHEYHBIX BCIIBIIICK, COTHEYHBIX ISITEH, COJIHEYHOTO BeTpa, MiieuHOTOo
nyTH, ['anakTuku, 3BE3JHOTO CKOTUICHHUSI, PACCESHHBIX U IAPOBBIX CKOIUICHUH, TAHT€HIIUAILHON 1
JTy4eBOM CKOpPOCTEH, MEK3BEZTHOM Cpelibl, Pa3pesKeHHOT0 raza, Mex3BE3THOM MbUIH, Ta30IbLIEBOTO
CJIOS1, CBETIIBIX M TEMHBIX TYMAHHOCTEH, KOCMUYECKUX Jy4Yel, rpaBUTAIIMOHHONW KOHCHCAIIUH,
MPOTOIJIAHETHBIX JUCKOB FAIAKTHUK, SJUIMIITUYECKUX, CIIUPATHHBIX U HEMPABWIHHBIX TAJIAKTHK,
CKOIUJICHUH TaJIaKTHK, B3aMMOJICUCTBYIOIINX TAIAKTHK, TAJIAKTUK C aKTUBHBIMH SIAPAMH,
paanoranakTyk, KBa3apoB, PEIUKTOBOTO U3JIydeHHUs. [ UroTe3y o CylecTBOBAaHUU KU3HU BO
Bcenennoii, xapakrep IBHKEHHS 3BE3]1 B ACKE U chepruueckoit cocTapistomieil ['anakTuku, odmue
MIPEACTABJICHUS O pa3Mepe U CTPYKType ['anakTuku, HanpaBieHUE Ha HeHTp [ alakTHKH, BO3MOKHOCTh
WCIIOJIB30BaHUSI CTIEKTPAIBHOTO aHANIM3a JIJIsl U3YUEHUSI HEOECHBIX 00BEKTOB, GU3HMUECKUI CMBICI
3akoHa Buna u npunnuna Jlomnnepa, npuHIun paboTsl, Ha3HAYEHUE U BO3MOKHOCTH TEJIECKOIIOB,
CBSI3b (PU3UYECKUX XapAKTEPUCTUK 3BE3]T MEXIy COOOM: TeMIEepaTyphl, CBETUMOCTH, 3BE3THON
BEJIMYUHBI, IIBETA, MACCHI, TUNIOTHOCTH, pa3Mepa, CBsI3b 3eMHBIX SIBJIICHHUI ¢ aKTUBHOCTHIO COJIHIIA,
METO/IbI OTIPEICTICHUSI PACCTOSIHUI (METOIbI TEOMETPUUECKOTO M CTIEKTPAIILHOTO Mapajliakca),
0COOEHHOCTH (PM3UYECKOTO COCTOSTHUS BEIIECTBA BHYTPH 3BE3/, HCTOUHUKU YHEPTHH 3BE3 ],
HaOIo1aTeNbHbIE 0COOEHHOCTH OENBIX KapIUKOB, HEUTPOHHBIX 3BE3]I, MIEPEMEHHBIX 3BE3/, HOBBIX U
CBEPXHOBBIX 3BE3]], 0COOCHHOCTH SBOJIONUU 3BE3]T PA3TUYHOM MACCHI, METO]T OTIPEICTICHUS
PacCTOSTHUHM IO KpaCHOMY CMEIIEHUIO0, 3aK0H Xa0071a, CylITHOCTh OJTHOPOHBIX U30TPOITHBIX MOIETIEH
BcenenHoli, 0 BO3MOKHOCTSIX HaOMIOICHUS JANEKUX TaJaKTUK B AMOXY UX "MoyiogocTu".

00J1)CHBL YMEMb:

Haxonute Ha HEOe sipUaiiime 3Be3/1bl, padoTaTh CO 3BE3MHON KapTOM (OMPEeAeNATh KOOPAUHATHI 3BE3I,
nostioxxenre CosHIa B JTF000M JIEHb ro/1a, BUIMMYIO 00J1acTh HeOeCHOM cdepsl sl JTaHHOW MTUPOTHI B
3a/IaHHOE BpeMsI r'oJla U CYTOK), peliaTh 3aJa4M Ha ONPEACIICHHE: BBICOTHI M 3€HUTHOTO PACCTOSHHS
CBETHJIa B MOMEHTHI KyJIbMUHAIIUH, Te0rpapuuecKoi MUPOTHI TOYEK 3€MHOM MOBEPXHOCTHU IO
ACTPOHOMHUYECKUM HAOJIOICHUSIM, TYHHBIX (ha3, MePHUOI0B BO3MOKHOTO HACTYIUICHHS 3aTMECHHM,

CHHOOHNYECCKOTO U CUACPHUICCKOIO MEPUOAOB IIJIAHET, paCCTOSIHI/Iﬁ 0 HEOECHBIX TEJI i UX



napajuIakcoB, KOH(UTYypaluil IaHeT, Ha UcTojb30BaHue Gpopmyi: 3akoHOB Kemepa, 3akoHa
BCEMUPHOI'O TArOTEHUS, 1-11 U 2-i1 KOCMUYECKUX CKOPOCTEH, M0Ib30BATHCSI ACTPOHOMHYECKUM
KaJIeHJIapEM JIJIS TTOJTYYEHHUS CBEJICHUM O ABUKEHUU U BO3MOXKHOCTSIX HaOmtoieHus ten ConHeuHon
CUCTeMbI, HaxoIuTh Tena ColHeyHO! cucTeMbl Ha HeOe BO BpeMsi HaOJII0ICHU .

Pemate 3amaun Ha ucnosp3oBanue npuHIuna Jlomiepa n 3akoHa BruHa, Ha onpeeneHnue Macchl
HEOECHBIX TeJ 10 CKOPOCTSIM OpOUTAIIBHOTO JIBIKEHUS, HA ONPEICIICHUE PACCTOSIHHM 10 3BE3]T, HA
CBS3b MEXY CBETUMOCTBIO, PaJINYCOM U TEMIIEPATYpOM 3BE3/Ibl, HA OMPEICIICHUE PACCTOSIHUH 10
raakTuK. OLIEHUBATh Pa3pelIaronIyio CIOCOOHOCTh (IU(PaKIIMOHHYIO) TEIECKOMOB, M0JIb30BAThCS
LIKAJI0M 3BE3HBIX BEJIUYMH, TMarpaMMoOH ""TemiiepaTypa-CBETUMOCTD'", CBSA3bIBaTh TAHTCHIIMAIBHYIO U
JTy4EBYIO CKOPOCTH HEOECHOTO TeJIa C €r0 MPOCTPAHCTBEHHON CKOPOCTHIO, TPY0O OIICHUBATH MAacCy
["anmakTHK# 110 CKOPOCTH KPYTrOBOTO JIBMKCHHUS 3BE3]T, pa3indaTh Ha (hoTorpadusix pa3imaHbIC TUITHI
3BE3/IHBIX CKOIUICHUH U MEX3BE3THBIX TYMAHHOCTEH, ONPEAEIIATh PACCTOSHUAE O TAJAKTHK T10
KpacCHOMY CMEILIEHHUI0, O0BSCHATH CMBICI MOHATHH "paciupsromasics Beenennas" u "penukToBoe

u3nyyeHue".

Conep:xanue Kypca
BBenenue B acTpOHOMUIO
Crtpoenue u macimtabbl BeeneHHoOH, 1 cOBpeMeHHbIe Ha0II0IeHUS
Kaxkue Tena 3anonustor Beenennyro. KakoBbl UX XapakTepHble pa3Mepbl U PACCTOSHUSL MEKY HUMH.
Kaxkue pusnyeckue ycioBus BcTpeuaroTcsi B HUX. Beenennas pacuupsiercs.
I'me u xak paGoTaroT cambie KpYIHBIE ONTHYECKHE TeJecKombl. Kak acTpOHOMBI HCCIEIYIOT TaMma
n3nydenre Beenennoil. Uto yBuaenu rpaBUTAllMOHHOBOJIHOBBIE M HEUTPUHHBIE TEIECKOIIBI.
Actpomerpust
3Bé31HOE HEOO U BUIMMOE IBIKEHNE HEOECHBIX CBETIII
Kaxkue 3BE3nb1 BXoasT B co3Be3aust Opuona u Jlebens. Comuiie ABMKETCS 1O skiunTuke. [lmanerst
COBEpIIAIOT TETIe00pa3HOe IBUKEHHE.
HebecHbie koOpIUHATHI
Uro Takoe HeOecHBIH HKBATOp W HeOecHbI MepuauaH. Kak CTposST 3KBaTOPUANBbHYIO CUCTEMY
HeOecHBIX KoopanHaT. Kak CTpoAT ropu30HTAIBHYIO CHCTEMY HEOECHBIX KOOP/IMHAT.
Bunnmoe nmxenue miadeT u CoiaHna
[letneoOpazHoe JABMKEHHE IIJIAHET, TMOMSATHOE M TPSAMOE JABIKCHHE IUIaHET. OKIJIMITHKA,
30/IMaKkayibHbIC co3Be3aAus.  HepaBHomepHoe aBmxkeHue COJIHIIA MO IKIUTNITHKE.

JIBrxenne JIyHbI U 3aTMEHMS



@as3pl JIyHBI B CHHOIWYECKUI MECHLL, YCIOBUS HACTYIUICHHS COJIHEYHOIO U JIYHHBIE 3aTMEHHUS.
[ToueMy npoucxondar conHeuHble 3aTMEHUS. Capoc U MpeIcKa3aHus 3aTMEHUI

Bpewms u kanennapp

3BE3HOE U COJHEYHOE BPEMs, 3BE3AHBIN U TPOIIMYECKUMN TOJ.

VYCTpOHCTBO JIyHHOIO M COJHEYHOIO KajleHaapsi, Hpobiembl uX coriacoBanus lOmmaHckuili u
TPUTOPUAHCKUIN KAJICHIAPHU.

He0ecnas mexannka

I'enmnoneHTpryeckas cuctema Mupa

IIpencraBnsuin 0 crpoeHur COJHEYHOM CHUCTEMBI B AHTHUYHBIE BPEMEHA M B CPEIAHEBEKOBBE.
I'enuoneHTprueckas cuctemMa Mupa, A0Ka3aTelbCcTBO BpamieHue 3emau Bokpyr Cosnua. Ilapannakc
3BE3]1 U ONPEIEICHUE PACCTOSHUE 1O HUX, IIapCEK.

3axonbl Keruiepa 1BHKeHUS IUIaHET

Otkpeitne M.Kennepom 3akoHOB nBHkeHUs IU1aHeT. OTKpbITHE 3akoHa BceMupHOro TAroreHus u
0000mEnnbIe 3akoHbI Kemtepa. Onpenencane Macc HeOSCHBIX Tell.

Kocmuueckue ckopoctu

Pacuétbl nmepBoit 1 BTOpPOI KOCMUYECKOHM ckopocTd U uxX gu3ndecku cmbici. [Tonér FO.A. I'arapuna
BOKpPYT 3eMJIM 110 KpyroBO# opOuTe.

MexnnaHeTHble TepeneTsl

[TonsiTHE ONTUMANIBHONM TPACKTOPUU NOJIETA K ITaHETE. Bpems nmoJi€ra K I1aHeTe U JaThbl CTapTOB.
JIyHa u e€ BiusiHuE Ha 3eMilo

Jlynnslit pensed u ero npupoaa, [IpunusHoe B3aumoneiictBue Mexay Jlynoit u 3emnéit. Y nanenue
Jlyaet ot 3emnum u 3ameuieHue BpamieHus 3emuu. [lpereccusi 3eMHON OCHM W TNpeaBapeHUe
PaBHOJICHCTBHIA.

CTpoeHue COJTHEYHOI CHCTEMBI

CoBpemenHsble npeacrasiieHus 0 COTHEUHOM — cHCTEME.

CocraB ConHeuHoil cuctemsl. [1maHeTsl 3eMHON TpyNIbl U MJIAHEThl TUTAHThl UX MPUHLUINATIbHBIE
otinnuus. O6nako komet Oopra u nosic Koitnepa. Pazmeps! Tes COTHEYHON CUCTEMBI.

IInanera 3emus

@®opma u pasmepsl 3emau. BuyTtpenHee crpoenue 3emnu. Ponb mapHHKOBOro sddexrta B
dhopMHUpOBaHHUH KIMMaTa 3eMITH

[InaneTs 3eMHOM TPyNIIBI

HccnenoBanust Mepkypust, Benepst 1 Mapca, ux cxoxects ¢ 3emnéid. Kak napHukoBbiit 23 pexT rpeet
MOBEPXHOCTh 3eMJIH U neperpeBaeT arMmocdepy Benepsl. Ectb nu xu3Hs Ha Mapce. DBomonust opout
cnyTHuKoB Mapca ®@oboca u Jlelimoca.

Tlma”HeTsl ruradaThl



Ousnyeckue cpoiictBa KOnutepa, CarypHa, Ypana u HenryHna. Bynkanuueckoil OeAT€IbHOCTH Ha
cnytHuke FOnurepa Ho. [Ipupona xonen BOKpYT MJIaHET TUTaHTOB.

IInaneTsl KapJIMKU U UX CBOMCTBA.

Mansie Tena ConHEYHON CUCTEMBI

ITpupona u nBuxenue actreponioB. Crenuduka ABUKEHHs TPyHN acTepousoB TposiHueB U I'pekos.
[Mpupona u nemwxkenue komer. llosc Koiimepa m O6nako komer Oopta. I[lpupoma mereopoB u
METEOPUTOB.

MeTeopsl 1 METEOPUTHI

IIpupona «mamaromux 3BE31», METEOPHBbIE NOTOKM M HMX paauaHThl. CBA3b MEXIY METCOPHBIMU
IIOTOKaMH M KoMeTamu. Ilpupona kaMeHHBIX U JKele3HbIX MereopuToB. IIpupona mereopuUTHBIX
KpaTepos.

IMpakTnyeckas acrpopusuka u ¢pusuka CoHmna

MeTobl acTpOpU3NIECKUX UCCIIEI0BAHUI

YCTpOWCTBO M XapaKTEPUCTHKH TEJIECKOMOB pedpakTopoB U  pedIeKTOpoB. Y CTPOHCTBO
PaZMOTENIECKOIIOB, PaAUOUHTEP(PEPOMETPHI.

ComHue

OcHoBable xapakrepucTuku CosHna. OnpenesneHne Macchl, TEMIEPATypbl U XUMHUYECKOTO COCTaBa
Conana. Ctpoenne comHeuHoi atmocdepnl. CollHeUHass aKTHBHOCTh M €€ BIUSHUE Ha 3eMIIIO U
ouocdepy.

Buytpennee crpoenne ComnHia

Teopernueckuii pacuér Ttemmneparypsl B LeHTpe ConHua. SnepHbpli HCTOYHUK DHEPruu U
TEPMOSJIEPHBIE PEAKI[MN CUHTE3a Iesivs U3 BOJOPOJa, MepeHoc 3Hepruu u3 ueHtpa CosHLa HapyxKy,
KOHBEKTHBHasl 30Ha. HelTpuHHBIN Teneckon u HaOIr0AeHHs ToToKa HeHTpuHO oT ConHua.

3Bé3abI

OCHOBHBIE XapaKTEPUCTUKH 3BE3]

Omnpenenenre OCHOBHBIE XapaKTEPUCTUK 3BE3]I MACChl, CBETUMOCTH, TEMIIEPATYPbl 1  XUMHUYECKOTO
cocraBa. CrekTpanbHas KiaccuduUKaius 3Be31 U €€

¢u3nyeckre OCHOBBI. J[arpamMma CHEKTpaibHbIN KI1acC— CBETUMOCTh 3BE3JI, CBSI3b MEXIY Maccoil U
CBETUMOCTBIO 3BE3].

BryTtpenHnee ctpoeHune 3BE3 1

Crtpoenue 3BE3/1bI TJIABHOM MOCIEA0BATEIbHOCTH.

CrtpoeHne 3B€3/1 KpaCHBIX TUTAHTOB U CBEPXTUTAHTOB.

benble kapiuky, HEUTPOHHBIE 3BE3/IbI, ITYJIbCAPbl U YEPHBIE IBIPBI

Crpoenune 3BE3n OenbIX KapJIMKOB M Mpenen Ha ux Mmaccy — npenen Yawapacekapa. Ilynecapsl u

HEUTpOHHBIE 3BE3IbI. [Iprpona 4€pHBIX ABIP U UX HapaMeTphl.



JIBOliHBIE, KpaTHBIE U IEPEMEHHBIE 3BE3/IbI

HaOmroienust NBOWHBIX M KpaTHBIX 3BE3/, 3aTMEHHO-TIEpEeMEeHHbIE 3BE3NBL. OmperneneHue mace
IBOMHBIX 3BE3A. Ilynbcupyromye mnepeMeHHble 3BE3/AbI, KpUBBIE H3MEHEHHUs Oiecka uedenn.
3aBUCHUMOCTh MEXKIY CBETUMOCTBbIO M TmepuoioM mnyibcanuii y uedeun. Llepeunsr — masiku Bo
BceneHnHoli , 10 KOTOPBIM ONPENEIAT PACCTOSAHUS 10 JANEKUX CKOIUICHUM U rajJaKkTHK.

HoBbie 1 cBEpXHOBBIE 3BE3 1B

XapakTepUCTUKU BCHBIIIEK HOBBIX 3BE37. CBS3b HOBBIX 3BE3]] C TECHBIMU JBOWHBIMU CHUCTEMaMHU,
coJiepKalux 3Be3ay Oenblii kapiuk. [lepeTexanue BellecTBa U SACPHBIM B3PHIB Ha MOBEPXHOCTH
6emoro kapnuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTHKU BCHBIIIEK CBEPXHOBBIX
3BE31. ['paBUTAllMOHHBIN KoOJUIAmic OENoro Kapimka ¢ Mmaccod YaHapacekapa B COCTaBE TECHOU
JIBOMHOM 3BE€3/bl — BCIIBIIIKA CBEPXHOBOM NEPBOr0O THIA. B3pbIB MacCCHBHOU 3BE3/bl B KOHLE CBOEH
SBOJIIOLIMH — B3PBIB CBEPXHOBOI BTOporo tuna. HaGmoaeHrne ocTaTkoB B3pIBOB CBEPXHOBBIX 3BE3.
DBOJIIOLMSA 3BE3/: POKACHHUE )KU3Hb U CMEPTH 3BE3]

Pacuér mpoaomKUTEIbHOCTH XKU3HU 3BE3]T pa3HO MACChl HA IJIaBHOM IocienoBaTenbHoCTH. [lepexon
B KpacHbIE€ THUTAaHThl MU CBEPXTUTAHTHI IMOCJIE€ wucuepnaHus Bojopona. CrokoWHas 3BOJIOLMS
MaJOMAaCCUBHBIX 3BE3/, U TPABUTAIMOHHBIN KOJUIATIC M B3pHIB C 00pa3oBaHUEM HEHUTPOHHON 3BE3IbI
WM 4E€PHOM JbIpbl MacCUBHOM 3Be3bl. OnpeneneHrne BO3pacTa 3BE3AHBIX CKOIUIEHUW M OTAEJIbHBIX
3BE3]1 U IPOBEPKA TEOPHUH IBOJIFOLIAM 3BE3].

MieuyHblii MyTh

I'a3 u nbu1b B ['anakTuke

Kak o0pasyrorcs oTpaxaTenbHble TYMAHHOCTH MOoYeMy cBeTATCs nudy3Hble TYMAaHHOCTH

Kak kOHIEHTpUPYIOTCS Ta30BbIE U MBLJIEBbIE TYMAHHOCTH B ['anakTuke

PaccesiHHbIC 1 HIapOBBIE 3BE3HBIE CKOTUICHUS

Habmtonaembie cBOICTBa paccestHHBIX 3BE3AHBIX cKoreHui. Habmiomaembie CBOMCTBA IMIapOBBIX
3BE3AHBIX CKOIUIEHMU. PacnpeneneHue W xXapakrep [IBWXKEHUsI CKOIUIEHMW B [ 'amakTtuke.
Pacnpenenenue 3B€311, CKOIJIEHHUI, ra3a U NbUIHA B [ aJlakTHKE.

CBepxMaccuBHast 4Y€pHas JbIpa B IEHTpe ["alakKTUKU U KOCMUYECKHE JTYUH.

WNudpakpacupie HAOTIOACHNS NBIKEHUS 3BE31 B IeHTpe ['amakTuku u oOHapyxeHHe B HEM
CBEPXMAaCCUBHOM 4epHOW AbIpbl. Pacuér

rmapamMeTpoB CBEPXMACCHBHON 4Y€pHOUM AbIphl. HaOmrogeHuss KOCMHUYECKHX Jyded W HUX CBSA3b CO
B3pbIBAMH CBEPXHOBBIX 3BE3/. ["alakTUKKN

Kak xnmaccudumnupoBanu ramakTukd mo ¢opMe W KaMmMepTOHHas nuarpamMma Xab0ma. CpoiicTBa
CHUPAJIbHBIX, JUTUNTHYECKUX U HENMPaBUIIbHBIX TaJlakTHK. KpacHoe cMelieHne B ClieKTpax rajlakTUK U
oTpesieNIeHUE pacCTOSHUS 10 HUX. 3aKoH Xa00ua

BpameHHe rajakTHK U TEMHas MaTCpHs B HUX.



AKTHUBHBIE TaJJAKTUKU U KBa3aphbl

[Ipupona AKTUBHOCTH  TaJlaKTHK, paguorajakTUKU 1 B3aUMOJICHCTBYIOLIUE TaJTaKTUKH.
HeoObIuHbIE CBOMCTBA KBAa3apOB, MX CBS3b C SAIPAMHU TATAKTUK U aKTUBHOCTHIO YEPHBIX JBIP B HUX.
CKoruieHHs rajJakTHK

Habmtonaembie cBOMCTBa CKOIUIEHMH TajJaKTUK, PEHTI'€HOBCKOE M3JIydeHHE, TeMIleparypa M Macca
MEXTaJJaKTHYECKOT0 ra3a, HeOOXOJUMOCTh CYILIECTBOBAHUS TEMHOWM MaTepUH B CKOTUICHUSX TaJIAKTHK.
Onenka maccbl TEMHOM MaTepuM B CKOIUICHUSX. fluencTas CTPYKTypa paclpelieieHMs] TajlakKTHUKU
CKOIUJICHUH TaJIaKTHK.

Crtpoenue u 3BoJonust Beestennoii

KonewyHocTs 1 6eCKOHEUHOCTh BeeneHHo — mapagoKchl KIaCCHUECKON KOCMOJIOTHH.

3akoH BcemMHMpHOro TIroreHuss U MpPEACTaBICHHMS O KOHEYHOCTHM M OecKOHEeYyHocTH BceneHHOH.
POoTOMETPUYECKUI MMAPATOKC U MPOTUBOPEUUS KIIACCUUECKHUX MPEICTABICHUN O CTpOeHUH BeenenHoi
u HabmoaeHussMu. Heob6xo1MMoCTh MmpuBiIeueHUs 00IIel TEOPUU OTHOCUTENBHOCTH JUIS MMOCTPOCHHUS
Mozenu Bceenennoil. CBs3b MEXJy TI€OMETPUUYECKHMMH CBOWCTBaMHU IpocTpaHcTBa BceeneHHoil ¢
pacnpe/ielieHueM U IBUKEHUEM MaTepuu B HEH.

Pacmmmpsromascsa Beenennas

CBsi3b cpelHEH IJIOTHOCTh MATEpUU C 3aKOHOM PACIIMPEHUS U TeOMETPUYECKMMHU CBOMCTBAMMU
Bcenennoii. EBknunoBa u HeeBkiumoBa reometpusi Beenennoit. Onpenenenue paguyca U Bo3pacta
Bcenennoii.

Mogenp «ropsuert BeceneHHOW» U pETMKTOBOE U3IIyYEHUS

OOpazoBanne XHMMHUYECKUX dJIeMEHTOB BO Bcenennoit. OOunme renus Bo Bceenennoit wu
HEOOXOIMMOCTh O0pa30oBaHUs €ro Ha paHHUX dTanax 3Boyonuu Bceenennoit. HeoOxomuMocTs He
TOJIBKO BBICOKOM INIOTHOCTH BEIIECTBA, HO U €r0 BBICOKOW TEMIIEpaTyphbl HA PAHHUX JTaIlax dBOJIIOLUU
Bcenennoii. PenukroBoe H3My4eHHE — U3IIy4EHHE KOTOPOE OCTAIOCh BO BCEIIEHHON OT ropsyero u
CBEpX IJIOTHOTO COCTOSIHUS MaTepUU Ha paHHUX dTamnax u3Hu Bcenennoil. Habnrogaembie cBoicTBa
peNUKTOBOrO M3iydeHus. [loueMy HeoOXoauMO MpuBIeUYEeHUE OOIIEH TEOpUU OTHOCUTEIBHOCTH AJIs
MOCTPOEHUs Moies BeeneHHoM.

CoBpeMeHHbIE TPOOJIEMbI ACTPOHOMUH

YckopenHoe pacipenue BeeneHHon u TEMHas SHEprus.

HaGmronenus cBepxHOBBIX 3BE31 | THIA B Man€KNUX TalaKTHKaX U OTKPBITHE YCKOPEHHOTO PaCIIMPEHUSI
Bcenennoit. OtkpeiTHEe cwibl BceMupHOro oTTamkuBaHus. TEMHas 3HEPruUs yBEJIMYMBAECT Maccy
Bcenennoii mo mepe e€ pacmmpenus. [Ipupona cunsl BcemupHoro orrankupanus.

OOHapy>xeHue MIaHeT Bo3JIe APYTUX 3BE3.



HabGmionenuss 3a [BUKeHHMEM 3BE3J U ONpENENICEHUS MacC HEBUAMMBIX CIYTHUKOB 3BE3],
BO3MYIIAIOIIKX UX MPSMOJIMHEHOE IBMXKEeHUE. MeTo bl 0OHapykeHus SK301u1aneT. O1eHKa YCIOBUI
Ha TIOBEPXHOCTSX dK30raneT. [Torck 3x30mianeT ¢ KoM(pOPTHBIMU YCIOBUSIMH IS )KU3HHU HA HUX
[Toucku xu3Hu U pazyma Bo BeeneHHoit

Pa3BuTHe npencraBieHuii 0 BOBHUKHOBEHUH U CYIIECTBOBAaHUU KWU3HU BO Beenennoi. CoBpeMeHHbIE
OIICHKM KOJINYECTBA BBICOKOPA3BUTHIX IMBWM3anmii B ['amaktuke. [lombiTku oOHapy)eHUS U
MOCBUIKY CUTHAJIOB BHE3EMHBIM IIUBUIIU3ALIUSIM.

TeMaTnuyeckoe MJIAHNPOBAHHUE.

Ne Tema Koun-Bo KoppekTuposka
4acoB

1 Beenenue (1 )

BBenenue B acTpOHOMUIO 1
2 Actpometpus (5 1)

3Bé3HOE HEOO 1
3 HebGecHbie KOOpAMHATHI 1
4 . Bunumoe nBukeHue MjaaHeT u COJHLA. 1
) JBroxenue JIyHbI 1 3aTMEHHS 1
6 Bpewms u kanengapp 1
7 Heb6ecnas mexanuka (3 4)

Cucrema mupa 1
8 3axonbl Keruiepa 1BUKEHUS IUIaHET 1
9 KocMmuueckune ckopocTy 1 MeXIUIaHETHBIE ITEPEETHI 1
10 . Ctpoenne ConneuHoii cucrembi (7 4)

CoBpeMeHHbIE NPEACTABIECHUS O CTPOEHUU U

cocraBe COJIHEUHOU CUCTEMBI

1

11 . [Inanera 3emis 1
12 JIyHa u ee BnusiHuE Ha 3EMIIIO
13 IInaneTsl 3¢eMHOM TPYIIIBI 1
14 IInaneTsl-ruranTsl. [InaneTeI-Kapanku 1
15 . Mansie Tena ConHEYHON CUCTEMBI 1
16 CoBpeMEHHBIE NPEACTABIEHUS O IPOUCXOKACHUN 1

COJHEYHOU CHCTEMBI
17 . Actpodusuka u 3Bé31Has acTpoHomus (74) 1

MeTtoap! acTpo(U3NIECKUX UCCIEAOBAHUI
18 Connue 1




19

Buytpennee crpoenue u HICTOUHUK dHeprun CoJtHIa

20 OCHOBHBIE XapaKTEPUCTUKH 3BE3]
21 benble kapnuku, HEUTPOHHBIE 3BE3]IbI, YEPHBIE
IbIpbl. J[BOMHBIE, KpaTHBIC U TIEpEMEHHbBIE 3BE3 b
22 Hogele u cBepXHOBBIE 3BE3 b
23 OBorOLUS 3BE3I.
24 . Mi1eunbiii myTh (3 4)
I'a3 u nbuTE B ['anmakTuke
25 . PaccessHHbIE U 111apOBbIE 3BE3/IHBIE CKOIIJICHUS
26 CepxmaccuBHast Y€pHas JpIpa B IEHTpe MIe4HOro
yTH
l'anakruku (3 4)
27 Krnaccudukanus raiakTuk
28 AKTHBHbBIE TaJIJAKTUKU U KBa3apbl
29 CKormuieHHs rajJakThK
Ctpoenue u 3Bowonusa Beesiennoii (2 u)
30 Koneunocts u 0eckoHeuHoCcTh Beenennoi
31 Monens «ropsiueit BeenenHon«
CoBpeMeHHbBIE TPOOIeMBbI ACTPOHOMMH (3 U)
32 YckopenHoe pacuiipenue Beenennoi u temHast
SHEpPTrus
33 . ObHapy’keHue TIaHeT BO3JIe JPYTUX 3BE3]
34 ITouck »xu3Hu U pazyMa Bo BeeneHHoN

Pe3eps (1 v)




KAJIEHAAPHO TEMATHUYECKOE IINTAHUPOBAHHUE
1 1 B Henenro. Beero 3a 1 rox o0yuenus 35 u,
13 Hux 1 4 — pe3epBHOE Bpems

Ne ypoka OCHOBHOE COJIepKaHHE IO TEMaM HP20 Bun u popmer Jomannuss Jara npoBenenus Koppekr
KOHTPOJISI. pabora MPOBKa
[1nan dakTuu
Brenenue (1 9)
1 BBenenue B aCTpOHOMHIO . YenstOMHCKHI C VueoOnuk § 1, 2;.
OBPEMEHHBIN
udpoBoit
KYNOJIbHBIN T
aHEeTapuil.
ActpomeTpus (5 9)
2 3BE31HOC HEOO ACTPOKOMITICK Y4eOnuk § 3
c Urtry
3 HebGecHbie KOOpIUHATHI Y4eOuuk § 4
4 . Bunumoe gsuxenue mianet u CosHia. Vuebnuk § 5
5 JBuxenue JIyHbl u 3aTMEHHS VYuebHuk § 6
6 Bpewms u xkanengapb Kanennaps. TECT VYuebuuk § 7
HebGecnas mexanuka (3 4)
7 Cucrema mupa VYuebnuk § 8
8 3axonb!l Kenepa nBuxeHus VYuebnuk § 9
TUTaHET
9 KocMuyeckue ckopocTu U MEXIIJIaHETHBIE [Tanenue IIpoBepouHas VYuebnuk § 10, 11;
nepenéThl MeTeopHTa B pabora.
YemnsiOuHCKe.

Crtpoenne Conneynoit cuctemsl (7 1)

10 . CoBpeMeHHBIE MPEACTaBICHUSI O CTPOEHUU YyeOnuk § 12;
u coctaBe COTHEUHON CUCTEMBI
11 . [manera 3emis VYueOnuk § 13;




12 JIyHa u ee BnusiHuE Ha 3eMIIIO JIyna u eé VYuebnuk § 14
BIIMSIHUE Ha
YeJIOBEKA.
13 [1naneTsl 3eMHOW IpynIIbI VYuebnuk § 15;
14 [Inanersl-ruranTsl. [1naneTsI-kapiIuKu Yuebuuk § 16;
15 . Mansle Tena COJTHEUHOM CUCTEMBI VYuebnuk § 17;
16 CoBpeMeHHbIE TTPEICTABICHUS O Tect YyeOuuk § 18
npoucx0xaeHH COJHEYHON CUCTEMBI
Actpodusuka u 38é3aHast actpoHomus (7 1)
17 Mertonpl actpodusnueckux uccienaoBannii | CoBpeMeHHbIE VYuebnuk § 19;
TEJICCKOTIBI.
18 Conne VueoOnuk § 20;
19 BuyTpeHHee cTpoeHrne 1 ICTOYHUK SHEPTUU Vyebnuk § 21;
Coinna
20 OCHOBHBIE XapaKTEPUCTUKH 3BE3] Yuebnuk § 22-23;
21 benble kapnuku, HEUTPOHHBIE 3BE3/BL, Yuebnuk § 24-25;
y€pHbI€ JIBIPEI. J|BOMHBIE, KpaTHBIC U
TIEPEMEHHBIE 3BE3/bI
22 HoBble 1 CBEpXHOBBIE 3BE31bI VYuebnuk § 26;
23 DBomonus 3BE3]] [TpoBepounas VYuebuuk § 27
palora.
24 . I'a3 u mpuIb B ["asmakTrke Yuebnuk § 28;
25 . PaccestHable 1 mapoBbIe 3BE3THBIE VYy4eOHnuk § 29;
CKOIIJICHHS
26 CaepxmaccuBHast Y€pHas Jplpa B LIEHTPE VYy4eOHnuk § 30
Mie4Horo nmytu
27 Knaccudukanus ranaktuk YyeOnuk § 31
28 AKTHBHBIE TAJITAKTUKH U KBa3apbl VYuebnuk § 32,
29 CxoruIeHHsI TallaKTHK Vuebnuk § 33;
30 Koneunocts n 0eckoHeYHOCTHh Beenennoi YueOnuk § 34, 35;
31 Monens «ropsiueit BecenenHoli« Y4eOnuk § 36;
32 YckopeHHoe pacmmpenue Beenennoil u VYuebnuk § 37,

TEMHAas SOHEPIUA




33

OOHapy)XeHue IIaHeT BO3JIe APYTHX 3BE3]

VYueOHuk § 38

34

ITouck xu3HU U pasyma Bo BeeneHHOI

IIpoBepounas
pabora.

VYuyeoOnuk § 39;

Peseps (1 v)




Peanuzanug HPDO.

No ypoka Tema ypoka HP>20 NctouHuk.

1 BBenenue B acTpoHOMUIO YensasOMHCKUI COBpEMEHHBIN HNurtepHer
1 poBoi pecypchl.

KYTIOJIbHBIN TIIIAHETaApPUU.

2 3Bé31HOE HEOO Actpokommieke YT'TTY HNurtepuer
peCypCBl.

6 Bpewms u kanennaps. Kanennaps. HNurtepHer
peCypCBlL.

9 Kocmuueckue ckopoctu n ITanenue mereopura B HNurtepuer
MEXIUTAHETHBIE TTEPENETHI HensiOuucke. pecypcsl.

17 Metoab! acTpopU3NIECKUX CoBpeMEHHBIE TETIECKOIIBI. HNurtepuer
HCCIICIOBAHU I pecypchl.

12 JIyHa u ee BinusiHuE Ha 3eMIIO Jlyna u e€ BiusAHue Ha yenoBeka. | MHrepHer
peCypCBlL.

ITepedyenn y4eOHO-MeTOAUYECKUX CPEACTB 00y4eHHS.
1 | B.M. Yapyruna.Actponomus . Meroauueckoe nocooue 10-11 ki1 Mocksa «IIpocBenienue»
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