


ITosicHeHeune

JanHas pabOouas mporpamMMa IO acTOPOHOMHHU COCTaBJIeHA Ha OCHOBE  CIEAYIOIINX
HOPMATHBHBIX JOKYMEHTOB:

o ¢ ®enepanbubiM 3ak0HOM «O0 0OpazoBanuu B Poccuiickoit denepannn» ot 29 nexadps
2012 r. Ne 273-03

e ¢ pexomeHaauusmMu «IIpuMepHOii IporpaMMbl OCHOBHOT'O 0011eT0 00pa30BaHuUs 110 aCTPOHOMHUH.
10-11 xnaccer» (Yapyrua B.M. M., «IIpocsemenne», 2017 1. «ActpoHomust. MeToandeckoe mocodue s
10-11knaccoBy);

® C aBTOPCKOH TIporpaMMoii OCHOBHOTO 0O0Imero odpazoBanus mo acTpoHomum. 10-11 Kimaccen
(Yapyrua B.M. M., «lIpocsemenune», 2017 r «ActpoHomusi. Meromndeckoe mocobue mms 10-
11kmaccoBy

¢ OcHOBHas o0pa3oBarenbHas mporpamma cpeanero oomero odpazosanus (PI'OC COO)
MBOY Kanpi6amickoit COILl Arpei3cKoro MyHUIIUIIATBHOTO paiiona PT

o [Ipuka3 Munmnpocseuienus Poccuu ot 11 gexabps 2020 r. Ne 712 «O BHeceHuun
n3menenuit Bo ®I'OC obmiero o6pazoBaHus, B 4aCTU pabOYUX MPOTrPaMM y4eOHBIX MPEIMETOB,
KYPCOBY

¢ Yuebusbiii mnan MBOY Kanpibamickoit COL, yrBep:xkaeHHoro mpukazom ot 31.08.2021
Ne 81

e[lporpamma Bocnutanus MDBOY  Kapgpibamckoit COLI  (ma 2021-2025 rr.),
yTBepKIeHHOTo npuka3zom ot 31.08.2021 Neg1

eau u 3agaum:

AcCTpoHOMHSI 3aHHMaeT 0co00€ MECTO B CHCTEME €CTECTBEHHOHAYUYHBIX 3HAHMIA, TaK KaK OHa
3aTparvBaeT TIyOWHHBIE BOMPOCH CYIECTBOBAHUS YENIOBEKAa B OKPYXKaIIeM MHpPEe W B Hel
KOHI[EHTPUPYIOTCS. OCHOBHBIE IPOTUBOpPEYHMS  MEXAy OBITHEM 4deJIOBeKa M ero co3HaHueM. Ha
MPOTSHKEHUH THICSYENIeTHI aCTPOHOMUS Iaraiga B HOTy c (uiocodueir u penurueid, wHpOpMmanuei,
MTOYEPITHYTON M3 HAONMIOAeHM 3BE3MHOTO Heba, MuTana BHYTPEHHUN MHUpP YENIOBEKa, €ro PEeINTHO3HEIE
MpeIcTaBIeHus: 00 OKpyxKatoreMm mupe. Bo Bcex qpeBHUX GMIOCO(CKHUX MIKOIaX aCTPOHOMHS 3aHHMAasa
Beayliee MecTo. Tak Kak acTpOHOMHUSI HE 3aTpardBajia HEMOCPEACTBEHHO YCJIOBUS JKU3HU U
JESTEIbHOCTH YeJIOBEKa, TO MOTPEOHOCTh B HEll BO3HMKAJIa Ha 00Jiee BHICOKOM YPOBHE YMCTBEHHOTO W
AYXOBHOI'0O pPa3BUTUA 4YCJIIOBCKA, W IIOOTOMY, OHa ObLI1a JOCTyIIHa IIOHMMAHUIO Y3KOro Kpyra
00pa3oBaHHBIX JIIOJIEH.

Bcé coBpeMenHOe ecTecTBO3HAHUE: (PU3MKA, MATEeMAaTHKa, Teorpadus U qpyrue HayKu — IMUTAI0Ch
Y pa3BHUBAJIOCH OJjaromapsi pa3BUTHIO aCTPOHOMUH. J[0CTaTOYHO BCIIOMHUTH MEXaHUKY, MaTeMaTHYECKUI
aHam3, pa3BUThie HBIOTOHOM M €ro MOCIENOBATENIIMA B OCHOBHOM [UISi OOBSICHEHHUS JIBUIKCHUSI
HeOecHbIX Tel. COBpeMEHHbBIC HJIEH U TEOPUH: 00Iasi TEOPUsI OTHOCUTEIBLHOCTH, (PU3UKA DIIEMEHTAPHBIX
YaCTHUL — BO MHOI'OM 3WXXIAYTCA Ha JOCTHIKCHUAX COBpeMeHHOﬁ ACTPOHOMHH, TaKHUX eé pa3aciioB, Kak
acTpo(u3uKa 1 KOCMOJIOTHSL.

Peanm3zanmus BOCIUTATEJIbHOI0 MOTEHIIHATIA YPoKa npeanoJaaraceT cjeayoimme:



o YCTaHOBJICHHE IOBEPHUTEIFHBIX OTHOIICHHH MEXIy MeJarorndeCKuM paOOTHHUKOM H €ro
00y4aromuMHCs, CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHATHIO  OOYYalOUIMMHCS
TpeOOBaHUI M TPOCHO MENarorn4eckoro padOTHUKA, NMPUBJICYCHHUIO UX BHUMAHUS K
o0cyx/aeMoi Ha ypoKke HH(POPMAIIUH, aKTUBU3AIMH UX [TO3HABATEIBHON IS TEIHHOCTH;

o mnoOyxaeHne oOydaromuxcs coON0aTh Ha ypoKe OOMICTIPHHATHIE HOPMBI TOBEACHUS,
npaBuia OOIIEHHUS CO CTAPIIMMHU (IEJAarorHuecKMMU pabOTHHKAMH) M CBEPCTHUKAMHU
(oOyuaromMMuCs ), MPUHIUIBI Y4eOHOW TUCIMIUIMHBI U CAMOOPTaHU3AIINH;

o TpUBJICYECHHE BHUMAHHS OOYUYaIOIIMXCS K IIEHHOCTHOMY aCIEeKTy M3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3anys WX paOOTHl C IOJy4aeMOW Ha YpPOKE COIMAIbHO 3HAYMMOM
uHpopMalell — WHUIMHUPOBAHUE €€ OOCYKICHHUS, BBICKA3bIBAHUS OOYYaIOUMMHCS
CBOETO MHEHHS TI0 €€ MOBO/TY, BRIPAOOTKH CBOETO K HEil OTHOIICHUS;

e HCIOJB30BAHHWE BOCIHTATEIBHBIX BO3MOXHOCTEH COAEpKaHHs y4eOHOro mpeamMeTa
gyepe3 JEMOHCTPAMI0 OOYdYalOmIMMCS MPUMEPOB OTBETCTBEHHOTO, T'PAXKIAHCKOTO
NOBE/ICHUSI, TIPOSIBIICHUSI YEJIOBEKOMIOOMS ¥ JOOpPOCEpPAEYHOCTH, uepe3 Moadop
COOTBETCTBYIOLIMX TEKCTOB JUIS YTEHHs, 3a/ad JJIsl PEeUICHUs, MPOOIEMHBIX CHTYaIHi
JUIst 00CYK/IEHHSI B KJ1acce;

e TNpPUMECHEHHE Ha YpPOKE MHTEPAKTUBHBIX (GOpM pPabOTBl ¢  OOYYaIOIIUMHUCS:
MHTEJUICKTYaJIbHBIX UTP, CTAMYJIMPYIOUINX TTO3HABATEILHYI0O MOTUBALIUIO O0YYarOIINXCS;
JUIaKTUYECKOTO Tearpa, T/ IMOJyYeHHbIE Ha YPOKE 3HAaHUS OOBITPHIBAIOTCS B
TeaTpaJibHBIX IMOCTAHOBKAX; JUCKYCCHH, KOTOpBIE MAIOT OOYYarOMIMMCS BO3MO>KHOCTB
nproOpecTH OMBIT BEACHUSI KOHCTPYKTUBHOTO JIMAJIOTA; TPYIIIOBOW paboThl WK paOOTHI
B Iapax, KOTOpble ydaT OOyyaromMXcs KOMaHAHOM paboTe M B3aUMOJECHCTBUIO C
JPYTUMH 00y4YarOIIMMUCS;

e BKJIIOYEHHE B YPOK MIPOBBIX MPOLEAYpP, KOTOPbIE OMOTAOT MOAJAEPKAaTh MOTHBALHMIO
o0yyaromuxcst K MNOJYYEHUIO 3HAHWH, HaJaKUBAHUIO MO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOILLIEHUHA B Kjacce, IMOMOraloT YCTAaHOBJICHHMIO JOOpOXKeNIaTeNnbHOM aTtmocgepbl BO
BpeMs ypOKa,

o oOpraHm3anvs mepcTBa MOTHBHUPOBAHHBIX M APYJUPOBAHHBIX OOYYAIOIIUXCS HAT HX
HEYCIEBAOIIMMH OJHOKIACCHUKAMHM, JAIOMIer0 OOyYarOMIMMCSl COIMATbHO 3HAYUMBINA
OTIBIT COTPYAHUYECTBA M B3aMMHOM ITOMOIIIH;

e WHUIMMPOBAHUE WU IMOJIEP)KKA HCCIEI0BATENbCKON MEATEIbHOCTH OOYYaloUMXCs B
paMKax peanu3aluy UMHU WHAWBUIYAIBHBIX U IPYNIOBBIX UCCIIE0OBATEIBCKUX MPOEKTOB,
YTO JacT 00YYaroUIMMCs BO3MOXHOCTh MPUOOPECTH HABBIK CaMOCTOSTEILHOTO PELICHUs
TEOPETUYECKON MPOOJIEMBbI, HABBIK T'€HEpUPOBaHUS M O(opMIIeHHs COOCTBEHHBIX MJEH,
HaBBIK YBOKUTEIFHOTO OTHOIIEHUS K YY)KUM HIesM, 0OPMIICHHBIM B paboTax JPyrux
UCCIieioBaTesield,  HABBIK  IYOJUYHOTO  BBICTYIUIGHHS — TIeped  ayAUTOPHEH,
apryMEHTHPOBAHUS M OTCTAaUBaHMSI CBOCH TOYKH 3PEHUSI.

Pabouas mporpamma paccuntana Ha 35 4

IInanupyemble pe3yJbTaTHI

* [lomyunTh TpeAcTaBIEHUs O CTPYKType M Macmradax BcemeHHOH M MecTe yenoBeka B HEM.
Y3HaTh 0 CpeaCcTBax, KOTOPhIE UCIOIB3YIOT ACTPOHOMEI, YTOOBI 3arIIHYTh B CamMble YIAJIEHHBIE YTOIKU
Bcenennoit 1 He TONBKO YBUAETH HEOECHBIE Tela B HEJAOCTYIHBIX C 3€MJIM TUANa30Hax JIMH BOJH



3NEKTPOMATrHUTHOTO W3Iy4YeHHsI, HO W Y3HaTh O HOBBIX KaHAJIaX MOJTy4YeHHs MH(POpPMAIMH O HEOECHBIX
TeJax C IMOMOIIBI0 HEUTPUHHBIX U TPAaBUTAIIMOHHO-BOJIHOBEIX TEJIECKOTIOB.

® V3HaTh 0 Ha6J'HOI[aCMOM CJIOKHOM AIBWXKXCHHH IIJIAHCT, .HYHI)I n Com{ua, HUX HUHTCPIIPpECTALUU.
KaKYIO POJib Urpajin Ha6J'HOI[eHI/ISI 3aTMCHUN .HYHI)I nu Com{ua B JKH3HH O6HICCTB3 U UCTOpUA HUX
HAaYyYIHOI'O o0bscHeHns. Kak Ha ocHOBE ACTPOHOMHYECCKHUX SIBIICHUH JTIOTH HAaYYHUIIUCh U3MEPAITH BpEM U
BECTHU KaJICHAAPhb.

¢ Y3HaTI>, Kak 6J1aro,uap${ Pa3BUTUIO ACTPOHOMHUU JIIOAW TIICpCIJIM OT MNPECACTABICHUA
FCOHCHTpPI‘ICCKOﬁ CHUCTEMBI MHpa K PEBOJIIOIHOHHBIM IIPCACTABICHUAM FCHHOHGHTpI/I‘ICCKOﬁ CUCTCMBI
Mupa. Kak Ha ocHoBe MOCICIHEH OnLIH OTKPBITHI 3aKOHBI, YIIPABJIAIOIINWEC ABUKXCHUEM IIJIAHET, U IIO3HEC,
3aKOH BCEMHUPHOT'O TATOTCHHS.

®*Ha npumepe HCIOJIB30BaHMS 3aKOHAa BCEMHUPHOIO TSATOTEHUS MHOJIYYHUTh MPEINCTABICHUS O
KOCMHMYECKHX CKOPOCTSX, HA OCHOBE KOTOPBIX PACCUUTBHIBAIOTCS TPACKTOPUM MOJETOB KOCMHUYECKHX
armnapaTroB K IIJIAHCTaM. y3HaTb, KaK IpPOsABJIACT cebs BCEMHPHOC TATOTCHHUE Ha ABJICHHAX B CHUCTCMC
3emis—IJlyHa, ¥ HBOJIOLUIO ATOH CHCTEMBI B OYIyIIIeM.

® Y3HaTh O COBPEMEHHOM MPEACTaBICHUM, O CTPOCHUU COJHEYHOU CHUCTEMBI, O CTPOCHUU 3EMIIH
KaK IJIaHEeThl W TPUPOJIE MAPHUKOBOTO 3(PQeKTa, 0 CBOWCTBAX IUIAHET 3€MHOW TPYINBl W TUIAHET-
TUTaHTOB M 00 HCCIENOBaHUIX acTepPOMIOB, KOMET, METEOPOMIOB M HOBOIO Kijacca HEOECHBIX Tel
KapJIMKOBBIX IIAHET.

* [lonyunTh TpeAcTaBICHHE O METOAAaX AaCTPO(U3NYECKHUX HCCICNOBAHUA M 3aKOHaX (UIUKUX,
KOTOPBIC UCTIONB3YIOTCA JJIsl U3yueHHs (PU3NIECKH CBOHCTB HEOSCHBIX Tell.

® V3nate npupony ConHIA M €ro akTHBHOCTH, KaK COJHEYHAs aKTHUBHOCTh BIMSET HA KIMMAaT U
ouocdepy 3eminu, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOKHO PaccyuTaTh BHyTpeHHee cTpoeHue ConHIa U
KaK HaOJIOZCHUS 32 TIOTOKaMu HeWTpuHO oT CoJHIa MOMOTIH 3arisHyTh B 1eHTp CONHIA U Y3HATh O
TEPMOSAAEPHOM HCTOYHHUKE SHEPTUU.

® Y3HaTh, KaK ONPENENAIOT OCHOBHBIE XapaKTEPUCTUKU 3BE3]] U MX B3aHMMOCBSI3b MEXIy COOOH, O
BHYTPEHHEM CTPOCHHHU 3BE3J W HMCTOYHMKAX WX DHEPrHU; O HEOOBIYHOCTH CBOMCTB 3BE3J OeibIx
KapJINKOB, HEUTPOHHBIX 3BE3M W YEPHBIX ABIP. Y3HATh, KaK POKAAIOTCS, )KUBYT U YMHPAIOT 3BE3MbI.
VY3HaTh, Kak MO HaOJIIOACHUSAM MYJNbCUPYIOIIMX 3BE3A Leden ONmpelesiaTh PACCTOSHHSA 1O APYTHX
raJlaKTHK, KaK aCTPOHOMBI 10 HAOJIIOJICHUSIM JIBOMHBIX U KPAaTHBIX 3BE3]] ONPEICIISIOT UX MaCCHI.

’HOJ’Iy‘IHTB MNpEACTAaBJICHUA O B3pPbIBAX HOBLIX WM CBCPXHOBBIX 3BE30 U yY3HAaThb KakK B 3BE3MaX
06pa3y}0TC${ TSDKENBIC XUMHUYECKUE DJIEMEHTHI.

® V3Hare, kKak ycrpoeHa Hama [amaktuka — Mueunslii IlyTh, Kak pacnpezneseHbl B HeEW
paccesiHHbIE U IIapOBbIE 3BE3/IHBIC CKOIUICHUS M 00JaKa MeX3BE3MHOTO rasa u meutd. Kak ¢ momormsio
HabOroIeHN B MHPPAKPACHBIX JIydaxX yJalloch MPOHUKHYTH Yepe3 TOJILY MEX3BE3JHOIO ra3a U MbUIM B
LeHTp [anakTuku, yBUAETH JBHKEHUE 3BE3] B HEM BOKPYI CBEPXMACCUBHOM YEPHOU JIBIPHI.

® [lomyynTh MpenCTaBICHNE O PA3UYHBIX THMAX TAJTAKTHK, Y3HATh O MPOSIBIEHUSX aKTUBHOCTHU
rajJakTUK W KBa3apoB, PAaCIpEACIeHUH TaJaKTHK B TMPOCTPAaHCTBE M (OPMHUPOBAHHM CKOIUIGHHUH M
STUEUCTON CTPYKTYPBI UX PACIIPEIEIECHNUS.

® Y3HaTh O CTPOCHHUM W DBOJIONHH YHUKAILHOTO 00bekTa Bcenennoi B menoM. [Ipocmenuts 3a
pa3BUTHEM TMPEACTABICHUA O KOHEYHOCTH W OeckoHewHOCTH BceneHHol, 0 (yHAaMeHTaIbHBIX
napajoKcax, CBA3aHHBIX C HUMH.

® [loHAaTh, KaK M3 HAOIIOZAEMOTO KPACHOTO CMEMICHUS B CHEKTpax AANEKWX TajlaKTHK MPUILTH K
BBIBOJIy O HECTAI[MOHAPHOCTH, PACIIUPEHWH BcenaeHHo#, W, YTO B MPONUIOM OHA Oblla HE TOJNBKO
IUIOTHOM, HO W Tropsiuedl W, 4TO HaAOJII0JaecMoe PEIMKTOBOE H3IIyYCHHE TMOATBEPXKIACT ITOT BasKHBIN
BBIBOJI COBPEMEHHON KOCMOJIOTHH.



* y3HaTI>, KaK OTKPBUIM YCKOPCHHOC paCHIMPCHUC Bcenennoii u ero cBsA3b0 ¢ TEMHOM 3H6pFI/I€I71 u
BCGMHpHOfI CHIIOHN OTTaJIKMBaHMUA, HpOTI/IBOCTOHHICﬁ BCCMHpHOﬁ CHJIC TATOTCHUA.

® V3HaTh 00 OTKPBITHU 3K30IINIAHCT — INIAHET OKOJIO APYIrux 3BE31 U COBpPEMCHHOM COCTOSIHHUU
HpO6J'IeMI)I IMOKMCKa BHE3CMHBIX HI/IBI/IJ'II/I3aHI/II71 " CBA3U C HUMU.

® HayunTbcsl NpOBOJIUTH NPOCTEHIINE ACTPOHOMHUYECKHE
HaOIIO/ICHNS, OPUEHTHUPOBATHCS CPeNr SPKUX 3BE3N W CO3BE3UI, HW3MEPSATh BBICOTHI 3BE3N U

Com{ua, OonpeacIATb aCTPOHOMHUYECKUMU METOJaMU BpPEMs, HIUPOTY U JOJIOTY MECTa Ha6J’IIOI[CHPII71,
HU3MEPATH TUAMETP COJ'IHI_Ia " UBMEPATH COJTHEYHYIO aKTUBHOCTDH 1 €€ 3aBUCHMOCTB OT BPEMCHU.



COJAEPKAHHUE KYPCA
BBeeHne B aCTPOHOMHUIO

Crtpoenne u macmtadbl BeesieHHOI, M cOBpeMeHHBbIe HAOJIIOIeHIS

Kakue tenma 3amomsstor Beenennyro. KakoBbl MX XapakTepHbIE pa3Mepbl W PACCTOSHHAS MEXIY
Humu. Kakue pusmueckne ycinoBus BCTpedaroTcs B HUX. Beenennas pacumpsercs.

I'me n kak paboTarOT cample KpYyIHbIE ONTUYECKHE TeleCKOnbl. Kak acTpOHOMBI UCCIIEYIOT TaMMa-
u3nydyeHue Beenennoll. UTo yBuAenn IpaBUTAllMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

AcTpomerpusi

3Bé3aHOE HE0O0 M BUANMOE IBUKEeHNE He0eCHBIX CBETHJI

Kakwue 3837161 BxoaaT B co3Be3aus Opuona u Jlebens. ComHile nBUKeTcs mo skmunTuke. [I1aneTst
COBEpIIAIOT METIe00pa3HOe IBHKEHUE.
HebecHbie KoOpAMHATHI

Uro takoe HeOecHbIN 5kBaTOp W HeOecHBI MepuauaH. Kak CTpOSAT 3KBaTOpHAIBHYIO CHCTEMY
HeOecHBIX KoopAuHaT. Kak CTpoAT rOpH30HTAIBHYIO CHCTEMY HEOECHBIX KOOPANHAT.
Bunumoe neukenne miiadetr u CoyiHna

Ilerneobpa3Hoe [IBW)KEHHE IUIAHET, MOISITHOE M MpPAMOE MBIKCHHE IUIAHET. OKIUITHKA,
3onuaKanbHble co3Be3aus. HepaBHomepHoe nBuxenue CoiHIA 10 3KIUITUKE.
JABu:xenue JIyHbl M 3aTMeHHUS

®a3pl JIyHBI U CHHOJWYECKUH MECSI, YCIOBUS HACTYIUIEHUS COJHEYHOI'O W JIYHHOTO 3aTMEHUM.
[Touemy mpoucxonaT coiHeuHbIe 3aTMeHUs. Capoc U IpeicKa3aHus 3aTMEHHIA
Bpems u kajengapb

3BE3THOE U COTHEUHOE BPEMsl, 3BE3IHBII U TPOMUUECKUM IO,

Y CTpoiCTBO JIYHHOTO U COJIHEYHOTO KaJieHaapsi, mpobiemMbl UX corjiacoBanus MOnmanckuil u
TPUTOPUAHCKHUNA KaJIEHAAPH.
HeOecHasi MexaHHKa

FeJII/IOIIeHTpH‘leCKaH cucreMma Mmpa

IlpencraBnenuss o crpoeHun CONHEYHONW CHCTEMBl B AHTHYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'enmuoneHTpHyeckas cUCTEMa MHpa, JOKa3aTeNbCTBO BpamieHHd 3emun Bokpyr ConHna. Ilapammakc
3BE3]1 U OIIpEJICJIEHUE PACCTOSHUA 10 HUX, IapCeK.

3akonsl Kemiepa

Otkpritue U.KennepoM 3akoHOB J1BHXeHHS TutaHeT. OTKpbITHE 3aKkOHa BCceMUpHOTO TATOTEHHS U
0000mménHbIe 3akoHbI Kemnepa. Onpexnenenne Macc HeOECHBIX Tell.
Kocmuueckne ckopoctu

Pacuérel mepBolf M BTOPOH KOCMHYECKOW CKOpPOCTH M uX ¢usnueckuid cmeica. [lonér 1O.A.
I'arapuna BokpyT 3emin o KpyroBoii opouTe.
MeskniaHeTHbIE MepeaéThl

TIoHsATHE ONTUMAIIBHOM TPACKTOPUU NOJETA K IUIaHETE. BpeMs 1oJi€Ta K IJIaHETE U JaThl CTApPTOB.
JlyHna n eé BimsiHue Ha 3eMUTI0

Jlynnsiii pensed u ero npupoza. [lpunusHoe B3aumopeiicTBue mexay Jlynoit n 3emnéii. Y nanenue
Jyuel ot 3emnum u 3ameieHue Bpamienus 3emid. llpeneccuss 3eMHOM OCHM W OpeaBapeHUE
PaBHOJICHCTBHIA.

C1poeHne COJTHEYHONH CHCTEMBbI

CoBpemennble npeactaBiaenust o CoaHevHOii cucreme.

CoctaB ConneuHol cucteMsbl. [lmaneTsl 3eMHOM TpyNNbl U TUIAHETBITUTAHTHI, UX NPUHLIUIIHAIBHbIE
pasmuns. O6mako komet Oopra u [osic Koiinepa. Pasmepsl Ten coqHEYHOM CUCTEMBI.



ITnanera 3emasn

®opma u pasmepbl 3emin. BuyTpennee crpoenme 3emuu. Pomp mapHmKoBOTO 3d¢dekra B
(bopMHUPOBaHNH KIHMaTa 3eMITH.
ILnaneThl 3¢eMHOI rpynIIbI

Hccnenosanust Mepkypusi, Benepst 1 Mapca, ux cxoxects ¢ 3emnéil. Kak mapHUKOBBIH 3 et
rpeeT MOBEPXHOCTh 3eMIln U meperpeBaeTr armocdepy Beneprl. Ectb nmu xu3Hp Ha Mapce. DBomonus
opb6ut crrytHHKOB Mapca ®oboca u Jleiimoca.

Il1aneThI-ruraHThHI

Ousnueckne cBoiictBa lOmmrepa, CarypHa, Ypana u Hentyna. Bynkanamdgeckast nesiTenbHOCTh Ha
cinytHuke FOnuTepa Ho. Ilpupoaa komner BOKpYT MiIaHET-TUTaHTOB.
IlaHeThI-KAPJMKHU U UX CBOMCTBA.

MauJnbie Tena CoTHeYHOH CHCTEMBI

[Ipupona u nemxeHne acreponno. Cnenuduka ABIKEHUS Tpymin acteponnoB TposiaiieB U ['pekos.
[Tpupona u nemxenue komert. [losc Koiinepa u O6nako komet Oopta. [Iprpoa METEOpOB ¥ METEOPHUTOB.

MeTeopsl 1 METEOPUTHI

IIpupona magarommux 3BE3A, METEOPHbIE NMOTOKM U HMX paauaHThl. CBA3b MEXIYy METEOPHBIMU
MIOTOKaMH M KoMeTamu. IIpupona KaMEHHBIX M IKEJE3HBIX METEOpPUTOB. lIpupoma MeTEOpPUTHBIX
KpaTepos.

IlpakTuyeckas acrpodusuka u puznka CoaHua

MeTtoabl acTpodu3nyecKux uccae10BaHuii

Y CTpOHCTBO M XapaKTEPUCTHKH TEIECKOTIOB pePpPaKTopoB v pedIeKTOPOB.
YCTpOHCTBO paInOTENECKONOB, PaTUONHTEPPEPOMETPHI.
Coanne

OcnoBHble xapaktepuctuku ConHua. OnpeneneHne Macchbl, TEMIEPAaTypbl ¥ XUMUYECKOTO COCTaBa
Comnna. CtpoeHue coTHeuHOH atMocephl.
ConHeuHast akTUBHOCTb U €€ BIUsIHME Ha 3eMinto 1 Ouocdepy.

Buyrpennee crpoenue CosiHa

Teopetnueckuii pacuér TemmepaTypsl B 1eHTpe ConHua. SaepHBli HCTOYHMK DHEPTUU U
TEPMOSIIEpPHBIE PEaKIMH CHHTE3a Telus U3 BOAOPOAA, INepeHOoC 3Hepruu u3 neHtpa CosHLa Hapyxy,
KOHBEKTHBHAs 30HA.

HeiitpuHHBIH Teneckon U HaOI0eHNs TTOTOKa HelTpuHO oT ConHIa.

3Bé3b1
OCHOBHBIE XaPAKTEPHCTHKH 3BE&3]1

OnpeneneHHe OCHOBHBIX XapaKTECPHUCTHUK 3Bé3)12 MaccCbl, CBETUMOCTHU, TEMIICPATYPbl U XUMHUYECKOI'O
cocCTasBa. CHGKTpaJ'ILHaH KJ'IaCCI/I(bI/IKaLII/ISI 3Bé3)1 u eé (1)H3I/I‘ICCKI/IG OCHOBEHI. I[I/IanaMMa <<CH€KTpaJIBHBIﬁ
KJIacCC» — CBE€THUMOCTH BBéBZL, CBA3b MCIKIY MAacCOH M CBETHMOCTBIO 3Bé3}l.

BuyTpenHee cTpoeHue 3BE3]1

CTpOeHI/Ie 3BC31bI rJ1aBHOM IOCICaA0BaATCIbHOCTH.
CTpOeHI/Ie 3BE3 KpaCHBIX T'MT'aHTOB U CBCPXTUTAHTOB.

Besble kapiauku, HeHTPOHHBIE 3BE3/1b1, MyJbcapbl U YépHbIe AbIPpbl CTpoeHHE 3BE37 OebIX
KapJIMKOB U MpeAen Ha ux Maccy — npenen Yanapacekapa. [lynscapsl u HeWTpoHHBIE 3BE31b1. [Iprpona
YEPHBIX JbIP U UX IapaMeTphl.

J/IBoiiHbIe, KpaTHBIE H NTepeMeHHbIe 3BE¢3/1bI

Habmonenuss MBOWHBIX W KpPaTHBIX 3BE3N. 3aTMEHHO-TIEpeMeHHBIC 3BE3AbI. OmpenencHue Macc
nBOMHBIX 3BE3nm. [lynmbcupyromue nepeMeHHbIE 3BE3ABI, KpUBBIE UW3MEHEHHsS Oiecka 1iedeuns.



3aBHCUMOCTh MEXIy CBETUMOCTBHIO M IepHonoM mynbcanuii y nedeun. llepenmmapr — wmasku BO
BceneHnHoM, 110 KOTOPBIM OMPEAEIISIOT PACCTOSHUS 10 JANEKUX CKOIUICHUH U rallakTHK.
HoBble u cBepXHOBBIE 3BE3/IbI

XapakTepUCTUKH BCIIBIMIEK HOBBIX 3BE3M. CBsI3b HOBBIX 3BE37] C TECHBIMH JBOMHBIMH CHCTEMaMH,
coJepKalluMHu 3Be3qy Oenblii kapiuk. [lepeTekanue BemiecTBa W SIIEPHBIA B3pBIB Ha TMOBEPXHOCTH
Oenoro kapnuka. Kak B3phIBalOTCS CBEPXHOBBIC 3BE3ABI. XapaKTEPUCTUKU BCIIBIIICK CBEPXHOBBIX 3BE3I.
I'paBuTaIMOHHEIN KoJuTarc Oeroro Kapiauka ¢ Maccoit YaHmpacekapa B COCTaBe TECHOM ABOWHOMN 3BE31IbI
— BCIIBIIIIKA CBEPXHOBOM MEpBOro TUMa. B3pbeIB MaccHBHOI 3Be3/1bI B KOHIIE CBOEH 3BOJIIOLIMU — B3pHIB
CBEPXHOBOH BTOpOro tuna. HabmoaeHne octaTkoB B3pbIBOB CBEPXHOBBIX 3BE3.

IBoIoNus 3BE3/1: POXkKIEHNE, }KH3Hb U CMEPTh 3BE3/1

Pacyér npomoKUTENBHOCTH JKM3HHM 3BE3J pa3sHOM Macchl Ha TJIABHOW MOCIEI0BATEIbHOCTH.
Ilepexom B KpacHbIe THTAaHTBI M CBEPXTHTAHTHI IOCE HCUYepriaHus Bomopoaa. CIOKOWHAs SBOJFOIIH
MaJIOMACCHBHBIX 3BE3]I, U TPABUTALIMOHHBIN KOJIIAIC M B3PBIB C 00pa30BaHUEM HEUTPOHHOW 3BE3/bI WU
4EpHON JBIPHI MAaCCUBHOM 3Be3bl. OmpenencHue Bo3pacTa 3BE3AHBIX CKOTUICHUN W OTACIBHBIX 3BE3N U
MIPOBEPKA TEOPUH 3BOIIOLUU 3BE3.

Mueunbii IIvTh

I'a3 u noLIb B I'aj1akTHKE

Kak o0OpazyroTcs orpaxarensHbele TyManHOCTH. [louemy cBeTsites anddy3Hble TyMaHHOCTH
Kax KOHLIEHTpHPYIOTCS Ta30Bble U MbIJIEBbIE TYMAaHHOCTH B [ anakTuke.

PaccessHHbIE B mapoBbI€ 3Bé3I[HbIe CKOIIJICHUSA

HabGmromaemble CBOWICTBA pacCEesSHHBIX 3BE3MHBIX CKoIUIeHHN. HabmromaeMblie CBOMCTBA IAPOBBIX
3BE3HBIX CKOIUIEHUH. Pacnipesenenne u xapakrep ABMKEHUS CKOIUIEHHH B ["anakTuke. Pacnipenenenue
3BE3/, CKOIUICHNM, Ta3a U BN B [ ajTakTHKE.

CBepxmaccuBHas 4€pHas JpIpa B IIeHTpe [amakThukum u KocMuueckue iyud. MHbpakpacHbie
HaOJroleHNsT JBWDKEHHWS 3BE3N B IIeHTpe [amakTuku u oOHapyKeHHe B IeHTpe [ alakTuku
CBEPXMACCHUBHOW YepHOW IbIpbl. Pacuér mapaMeTpoB CBepXMacCHBHOW 4€pHON apIpbl. HaOmromeHus
KOCMHMYECKHX JIy4el M UX CBSI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3L.

I'anakTukn

Kak kmaccudunupoBanu rajakTHKe 1Mo (GopMe U KaMepToHHas Juarpamma XaOoOma. CaoiicTBa
CIIMPAJIBHBIX, JJUIMIITUYCCKUX W HEIIPABUJIBHBIX I'aJIAKTHUK. KpaCHOC CMCIICHHUC B CIICKTpax raJlaKTUK H
OIIpe/IeIeHNEe PAaCCTOSHHUS JI0 HUX.

3akon Xa60/1a

BpameHHe TaJIakKTUK U TEMHAS MaTepus B HUX.

AKTHBHBIE TAJTAKTHKH U KBa3apbl

[Ipupoaa akTUBHOCTH T'aJIaKTHK, PaIHOrajaKTUKNA U B3aUMOJICHCTBYIOIIME ralakTuku. HeoObruHbIe
CBOICTBA KBa3apoB, HX CBA3b C SAPAMHU T'aJITAKTUK U aKTHBHOCTHIO YEPHBIX JBIP B HUX.
CromjieHus rajJakTuk

Habmtomaemble cBoiicTBa CKOIUICHHH TaIaKTHK, PEHTTEHOBCKOE M3IIyueHHe, TEMIIepaTypa M Macca
MEXTaJIJaKTHYECKOT' 0 ra3a, HE00X0IUMOCTh CYIIECTBOBaHUS TEMHON MaTepUH B CKOIUICHHUSIX TaTaKTHK.
OrneHka Macchl TEMHOM MaTepyy B CKOTUICHHSX. SuencTas CTpyKTypa pacipeneieHns ralakTHKN
CKOIUIEHUH TaJlaKTHK.

Crpoenue u 3Bosonns Beenennoii

KoneuHocTh 1 6eckoHeYHOCTH BeesieHHOI — mapaokcebl KIacCH4ecKOoi KOCMOJIOTHH.

3akoH BCEMHPHOT'O TATOTCHUA U IPCACTABIICHHUA O KOHCYHOCTHU U OECKOHEUYHOCTH BceaeHHOMH.
DoTOMETPUUECKUH TapaOKC U IPOTUBOPEUNS MEXKAY KIACCUUECKUMU MPEACTABICHUSIMU O CTPOCHUU
Bcenennoii u HaOmoaeHussMu. Heo0X0AMMOCTh PUBIICYCHHS OOIICH TEOPUU OTHOCUTEIIBHOCTH IS
oCcTpoeHus Moaenu BeenernHo. CBsI3b MEXKITy reOMETPUUYECKUX CBOWCTB IIPOCTPAHCTBA
Bceenennolt ¢ pacmpeneneHuEM U IBIKCHUEM MaTEepUU B HEll.



Pacmupsawimascs Beesiennas

CBs13b cpeHEel TUIOTHOCTH MaTEPHH C 3aKOHOM PaCIIMPEHUS U TEOMETPHICCKIMHI CBOMCTBAMH
Bceenennoit. EBknuaoBa u HeeBkiMI0Ba reoMeTpus Beenennoit. OnpeneneHue paguyca U Bo3pacra
Bcenennoi.

Mogenp «ropsiueit BceneHHo» U pEIUKTOBOE U3TyUCHHUS

O6pa3oBanne XHMHYECCKHMX DJJIEMEHTOB BO Bceenennoit. OOmnme renus BO BceneHHOW
HEOOXOIUMOCTh 00pa30BaHMsI €ro Ha PaHHUX dTamax dBojtonun BeenenHoi. HeobxoauMocTs HE TONBKO
BBICOKOH IIJIOTHOCTH BEILIECTBA, HO M €r0 BBICOKOM TEeMIEpaTypbl Ha pPaHHUX JTamax 3BOJIOLHUU
Bcenennoil. PennkroBoe M3iMydyeHUE — H3IIYYEHHE, KOTOPOE OCTAIOCh BO BceneHHOU OT ropsyero u
CBEPXIUIOTHOTO COCTOSHHS MaTepUHd Ha PaHHMUX dTamax >ku3Hu Bcenennoil. HaGmromaemple cBoicTBa
PEIUKTOBOTO U3ITYUCHHUS. [Toyemy He0OX0IUMO TpUBIICUEHUE 00IIEH TEOpUn
OTHOCHUTEJILHOCTH ISl HOCTPOCHUS MoJenu BeeneHHoil.

CoBpeMeHHbIE TP00JIEeMbl ACTPOHOMHHU

Yckopennoe pacmimpenue BeesieHHoii u TéMHasi JHeprus

HabnroneHust cBepXHOBBIX 3BE31 | THIIA B TANEKNX TaJaKTUKAX U OTKPBITHE YCKOPEHHOTO
pacupenusa BeenenHoi. OTKpbITHE CHIIBI BCEMUPHOTO OTTAJIKMBaHUs. TEMHAs SHEPrUsl yBEIUUUBAECT
Maccy Bcenennoii o mepe e€ pacumpenus. [Ipupona cunsl BcemupHOro orragkuBaHus.

Oo0Hapy:KkeHue NJIaHET BO3JIe IPYrux 3BE3 .

HaGuronenus 3a nBrKEHUEM 3BE3]1 U ONPEICIICHUS MAaCC HEBUIUMBIX CITyTHUKOB 3BE3]1,
BO3MYIIAIOUINX UX MPsIMOJIMHENHOE ABMKeHNE. MeTonbl oOHapy)eHus: dk3oruiaHeT. OIeHKa YCIOBHUM
Ha MOBEPXHOCTSX 3K30Iu1aHeT. [Iouck 3k301u1aHeT ¢ KOMGOPTHBIMU YCJIOBHSIMH JUISI XKU3HH Ha HUX.

Iouckwm xu3HM U pazyma Bo Beesrennoit

Pas3BuTue npencraBieHui 0 BOSHUKHOBEHUU U CYLIECTBOBAHUM JKU3HU BO BeeneHHo.
COBpeMeHHBIe OIICHKH KOJMYCCTBAa BBICOKOPA3BUTHIX HI/IBI/IJ’II/I33HI/II7[ B 'amakTuke. IToneITkN
06Hapy>1<eHH51 U IIOCBIJIKM CUT'HAJIOB BHE3€MHBIM ITUBHUIIN3aIIUAM.

TEMATHYECKOE ITIOYPOYHOE IINTAHUPOBAHUE

BBenenue B actpoHomMuio (2 4)

L[CJ'IL N3y4YCHUA I[aHHOﬁ TEMbI — IMO3HAKOMUTD y4allIUXCsA ¢ OCHOBHBIMU aCTPOHOMUYCCKUMU O6’B€KTaMI/I,

3aIIOJIHAOIMMHA BCGJ’ICHHyIOZ IJIaHETaMH, CO.]'IH].[GM, BBéS,I[aMI/I, 3BE3AHBIMU CKOINJICHHUAMHU,
raJJaKTUKaMH, CKOIUICHUAMMU I'aJIaKTUK; (I)I/ISI/I‘IGCKI/IMI/I nponeccaMu, NpOTCKAOIIMMHA B HUX U B OKPYIKAIOMICM UX
IMPOCTPAHCTBE. anmnecsl 3HAKOMATCA C XapaKTECPHbIMU MaCHITa6aMI/I, XapaKTCpU3yromnuMu CBOICTBa

9THUX HeOecHBIX Tell. Taxke MMPUBOAATCS CBCACHUA O COBPEMEHHBIX OTITUYCCKUX, I/IH(I)paKpaCHI)IX, paauo-,
PEHTICHOBCKHUX TeJIecKomax U oocepBaropusix. TakuM o0pa3om, ydamuecs: 3HAaKOMATCS ¢ TeMH HeOECHBIMH TeJlaMHU
1 00BEKTaMH, KOTOPbIE OHH B JAalbHEHIIEM OyayT HOAPOOHO HM3ydaTh HAa ypOKaX acTPOHOMHH.

Actpomerpus (5 u)

Lenpro u3yueHus gaHHOW TeMbl — (pOpMHUpPOBaHKE Y YYalIMXCsl O BUJAE 3BE3THOTO HeOa, pa30MEHUH ero Ha
CO3BE3/Ms, HHTEPECHBIX O00BEKTaX B CO3BE3AUAX U MHUGDOIOTHUH CO3BE3AHH, PA3BUTHH aCTPOHOMHU B aHTUYHBIC
BpeMeHa. 3a/jaua yJaliuxcs MpoCleIuThb, Kak Mepexo/l OT OPUEHTAIMH 110 CO3BE3/IUSIM K UCIIOIb30BaHHIO HEOECHBIX
KOOPAWHAT IMO3BOJIMII B KOJIMYCCTBECHHOM OTHOIICHUM H3Yy4YaTb BUJAUMBIC NBUKCHHUA TCII. Taxxe OCJIIBIO SABIIACTCS
N3Yy4YCHHUE BUAUMOT'O IBVXCHUA COJ'[HHa, _HyHBI 1 IUIAHET U Ha OCHOBE 3TOI'0 — IMOJYYCHUEC IIPEACTABIICHUA O TOM,
KaK aCTpOHOMBI HAYYUIIUCh NMPECIACKA3bIBATh 3AaTMCHUA, TTOJIYUYCHUA IIPEACTABICHUA 06 O)IHOI\/’I U3 OCHOBHBIX 3aJa4
ACTPOHOMHHU C JPEBHEHINX BPeMEH — M3MEPCHUU BPEMCHH U BEIICHUH KaJeHIapsl.

Hebecnast Mmexanuka (4 4)

Ilens u3ydeHHUs TeMbl — pa3BUTEE MPEICTaBICHUA O cTpoeHHH CONHEYHON CHUCTEMBI: TEOIEHTpUYECKas H
TCIMOUCHTPUYECKUE CHUCTEMbI MHUPA, 3aKOHBI Kennepa O ABMXXCHHH IIUIAHET U HX 0606LH€HI/IG HB}OTOHOM;
KOCMHUYECKHEC CKOPOCTHU U MEKITJIAHCTHBIC nepenéTH.

Crpoenue CotHeyHol cucremsbl (7 1)

enp u3ydyeHHs TEMbI — MONYYUTh NPEJCTABICHUE O CTPOCHUU COJIHCUHOW CHCTEMBI, U3YYUTh (DU3UICCKYIO
npupoxy 3emiu U JIyHBI, SBICHUS NMPWINBOB W MPELUECCHH; MOHATh (U3NUECKHE 0COOEHHOCTH CTPOCHUS IIaHET
36MHOW TpPYNIBI, IDIAHET-TUTAaHTOB W IUIAHET-KApIIMKOB; Yy3HATh 00 OCOOEHHOCTSX MPHUPOABI M JBIKCHUS
aCTEepPOUOB, MOIYIUTHh OOIIHE MPEACTABICHNS O KOMETaX, METeopax M METEOPHTAaX; Y3HATh O Pa3sBUTHHU B3TIIIOB
Ha npoucxoxaeHue CoTHEUHON CUCTEMBI U O COBPEMEHHBIX MPEACTABICHUAX O €€ MPOUCXOKICHHUHU.



Actpodu3suka u 3Bé3aHas acTpoHomust (9 4)

enmp wu3ydeHUs TEeMBbl — MONYYUTh MPEACTABICHHE O pPasHbIX THIAX ONTHYECKUX TEJIECKOIIOB,
pagroTeneckonax U METoAax HaOMIOJEHUH ¢ MX MOMOINBIO; O METOJax M pe3yipTarax HaOmogeHnid CoiHna, ero
OCHOBHBIX XapaKTEPHUCTHKAX; O MPOSABICHHUIX COJHEYHON aKTHBHOCTH U CBSI3aHHBIX C HEl Ipolieccax Ha 3eMiie U B
omocdepe; 0 TOM, KaK aCTPOHOMBI y3HAIH 0 BHYTPEHHEM CTPOCHHHU ComHma ®w Kak HaOMIOJCHHS
COJIHEUHBIX HEHTPHHO IIOATBEPAWJIM HAIIM NPEACTaBICHUS 0  mnpoueccax  BHyTpu  CojiHIA;  MOJYYHTh
NpE/ICTaBICHUE: 00 OCHOBHBIX XapaKTEPUCTHUKAX 3BE3JI, UX B3aMMOCBSI3H, BHYTPEHHEM CTPOCHUH 3BE3M Pa3IMUHBIX
THUIIOB, TOHATH HPHUPOAY OENBIX KapiMKOB, HEHTPOHHBIX 3BE3] M YEPHBIX JIBIP, Y3HATh KakK JIBOWHBIC 3BE3[IBI
MIOMOTAIOT ONPEACNUTh MacChl 3BE3M, a MyJIbCUPYIOIIUE 3BE3IBI — PpACCTOSHHUS BO BCeneHHOH; MONy4uTh
MPE/ICTABICHUE O HOBBIX U CBEPXHOBBIX 3BE3/1aX, Y3HATh, KaK )KUBYT M yMUPAIOT 3BE3/BI.

Mueunslii IIyTs — nHama l'anakruka (3 4)

Lenp n3yueHne TeMbl — TOJIyYUTh TIpecTaBieHue o Hatueil ['anakruke — Mieynom I[1ytu, 06 oObekTax, eé
COCTaBJIOIIUX, O PACIPEJCIICHUN ra3a U IbUIM B HEW, PAcCCESHHBIX U LIAPOBBIX CKOIICHUSX, O €€ CIUPAILHOU
CTPYKType; 00 HcCieoBaHUU e€ LEHTPaNbHBIX 00JacTei, CKPBITHIX OT HAac CHJIbHBIM IHOIJIOIIEHHEM Ia30M M
IBUIBIO, & TAKIKE O CBEPXMACCHUBHOM YEPHOH ABIPE, PACIONOKEHHON B caMOM IeHTpe ['anakTuky.

lanakrukm (3 )

Llem, N3Y4YCHHUA TCEMbI — TIOJYUUTH HNPEACTABJICHHUE O pPAa3JIMYHBIX THUIIAX TaJaKTHK, 00 OIpECACICHUN
PaCCTOSIHUH 10 HUX M0 HAOIIOICHUSAM KPACHOTO CMEIIICHUS JIMHUI B UX CIIEKTPax, U 0 3aKoHe Xab0J1a; 0 BpalleHu!
TaJIJaKTUK U CKpI;ITOﬁ TEMHOI Macchl B HUX; NOJYYUTH MPCACTABJICHUC 00 aKTHUBHBLIX TaJaKTHKaX U KBa3apax u O
(hu3MUeCKUX Mpoleccax, MPOTEKAOIINX B HHUX, O PACHPEACICHUU TajJaKTHK M WX CKOIUICHU Bo BceneHHOi, o
TOpsT9EeM MEXTaTaKTHIeCKOM ra3e, 3aIOTHIIOMIAM CKOIUICHHUS TaTaKTHK.

Crpoenue u 3Borouus Beenennoii (3 1)

Ienb u3yyeHus TEMbl — MOJIYYUTh MIPEACTABICHHE 00 YHUKAILHOM 00beKTe — BceneHHOH B 11€710M, Y3HATh
KaK pelaercs BONPOC O KOHEYHOCTH MM OecKOHeYHOCTH BceneHHOH, o mapajJokcax, CBA3aHHBIX C 3THM, O
TCOPECTUYCCKUX TTOJIOKCHUAX 061_116171 TCOPUU OTHOCUTCIBLHOCTH, JIC)KAIIUX B OCHOBE MOCTPOCHUA KOCMOJIOTHICCKUX
Mojeneii BeeneHHOM; y3HATh Kakue HAOIOMCHUS MPUBEIN K CO3MAHHIO pacIIUpSIONIeiics Mojenu BceneHHOH, o
paauyce u Bo3pacte BceneHHOM, 0 BBICOKON TeMIlepaType BEIECTBa B HauajbHbIC INEpPUOAbI )KU3HU BeeneHHoM u
0 MIPUPOJIE PETUKTOBOTO U3IYUYCHHUSI, O COBPEMEHHBIX HAOIIOICHUIX YCKOPEHHOTO paciupeHus BeeneHHoi.
CoBpemenHble 1po0JieMbl acTpoHoMuu (3 1)

Ienb u3yueHus JaHHOM TeMbl — I10Ka3aTh COBPEMEHHBIE HAIIPaBJICHUs U3y4eHMs BeelleHHOM, paccka3aTs o
BO3MOXKHOCTH ONPEJIENICHHs] PACCTOSIHUM JI0 TaJIaKTUK C TOMOIIBIO HA0JI0IeHUH CBEPXHOBBIX 3BE3/ M 00 OTKPHITUH
YCKOPEHHOTO pacuipeHust BeeneHHoH, 0 pony TEMHOW SHEPTUU U CUJIbI BCEMUPHOI'O OTTAJIKUBAHUS; yyalluecs
MOJTyYaT IpeACTaBIeHHe 00 HK30IIIaHeTaX U MOMCKE IK30IUIAHET, OJArONPHUATHBIX JUIS )KU3HH;, O BOZMOYKHOM YHCIIE
BBICOKOPA3BUTBIX HUBUIN3ALUN B Hamel ["anakTike, 0 METOAax MOMCKAX KU3HU M BHE3EMHBIX UBHIIN3ALUHA U
npoOJieMax CBSI3U ¢ HUMH.

st peanuzauuu Padoueiil mporpaMmbl HCII0JIb3YyeTCs YIeOHO-MeTOANYECKH i KOMILIEKT, BKIKYAIOLIMIi:
1. VYuebnuk «Actponomus. 11 kmace». B.M.Uapyrus - M.: «[Ipocemenuey, 2017.
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Beenenne (1 1)

BBeneunue B
aCTPOHOMUIO

Vpok 1. BBeieHHe B aCTPOHOMHMIO ACTPOHOMUSI — HayKa O
kocMmoce. [Tonsitue Beenennoit. CTpyKTyphl i MacIITabbl
Bcenennoii. Jlanékue riuyounst Beenennoit

Pecypcel ypoka: Yuebnuk, § 1, 2

8.09

Actpomerpus (5 4)

3Bé3HO0€E HEDO

VYpok 2. 3Bé3nHoe HeDo 3Be31HOE HEOO0. UTo Takoe co3Be3nue.
OcHoBHbIe co3Be3qusa CeBepHOro Moymapus

Pecypcot ypoka: YaeOHuK, § 3

15.09

HebecHrle
KOOPIUHATHI

VYpok 3. HeGecuble koopanHaTsl HeGecHbIi SKkBaTOp 1
HeOCSCHBIN MEpHUINaH; TOPU30HTAJIBHBIC, SKBATOPHUAIIBHBIC
KOOD/IMHATBI; KYJIbMHHAIMU CBETWII. [ OpU30HTAIbHAS CHCTEMA
KOOpJHMHAT. DKBaTOpUAIbHAS CUCTEMa KOOPJUHAT

Pecypcul ypoka: Y4ebHuk, § 4

Bunumoe neimkenne
wiager u ConHina

VYpok 4. Bumumoe aBuzkenue niaanet u CojHna
DKIIMIITHKA, TOYKAa BECEHHETO PaBHOJICHCTBHS,
HepaBHOMepHoe ABHxkeHHe CONHIIA 110 SKIUITHKE

Pecypcul ypoka: Y4ebHuK, § 5

22.09

29.09

Jsmxenue JIyHsl u
3aTMEHUs

Ypok 5. JIpuzkenne Jlynsl u 3aTMeHHst

CuHoauYecKuil MecslIl, y3/Ibl TyHHOH OpOUTHI, HOUeMy
MIPOUCXOIAT 3aTMeHus, Capoc U NpeacKa3aHus 3aTMEHHH

Pecypcul ypoka: Y4eOHUK, § 6

Bpewms u xanenaapb

VYpok 6. Bpems n kanengapb ColHEUHOE U 3BE3IHOE
BpeMs, TyHHBIH U CONHEYHBIH KaJleHaph, IOJIMAaHCKUH 1
TPUTOPUAHCKUI KaJeHJaph

Pecypcul ypoka: Y4eOHuKk, § 7

6.10

13.10

Hebecnast Mmexanuka (3 1)

Cucrema mupa

1

VYpoxk 7. Cucrema mupa ['eorieHTpryeckas u
TeMOLIEHTPUYECKast CHCTEMa MHpa; 00 BsICHEHHE
NeTJIC00Pa3HOTO ABMKEHHS IIAHET; I0Ka3aTeNbCTBA ABMIKCHHS
3emun Bokpyr CoJHIIA; TOANYHBII Mapaiake 3BE3

Pecypcul ypoka: Y4eOHUK, § 8

20.10

3aKOoHBI Kemnnepa
JIBIDKEHUS TIJIaHET

VYpok 8. 3akonsl Kensiepa nBuzkeHuns njianer
O0061mEnnbIe 3akoHbI Keriepa u onpenenenue mMacc
HEOECHBIX Tel

Pecypcul ypoka: Y4eOHUK, § 9

Kocmuueckue CKOpOCTH U
MCKIIJIAaHCTHBIC HepeHéTH

Ypok 9. KocMudeckne CKOPOCTH U MeKILIaHEeTHbIe
nepeérsl [lepBast u BTopasi KOCMHUECKHE CKOPOCTH;
ONTHManbHas MOMydIIUITHYecKas opoura KA x mmaneram,
BpeMs T0JIETA K MIIaHETe

Pecypcut ypoka: Yuebuux, § 10, 11

27.10

10.11




Ctpoenue CotHeuHoM cuctemsl (7 4)

10 COBpeMeHHHG 1 Ypoxk 10. CoBpeMeHHBIe IPEACTABICHNAS 0 CTDOCHUH H COCTaBe 1711
Conneunoii cucreMbl O0 OTINYNSIX ITaHET 36MHOM TPYIITBI H
MIpeACTaBJICHUA O IUIAHET-THTAHTOB; O ILIAHETAaX-KAPJIMKaX; MAIBIX Telax; O MOACE
CTPOCHHUH U COCTABE Kotinepa u o6make komer Oopra
ConHeyHo#t cHcTeMbI Pecypcol ypoka: Y4ebHuk, § 12
11| 11 JlaHeTa 3eMiis 1 Vpok 11. [lnanera 3emuast opma 3emin, BHyTPEHHEE CTPOECHUE, 2411
aTMocdepa U BIUSHHE TAPHUKOBOTrO d(deKTa Ha KIUMAT
3emiu
Pecypcel ypoxa: Y4ebHuKk, § 13
12 .HYHa U €6 BIUSIHHE 1 Vpok 12. JIyHa u e€ BausiHMe HA 1.12
3 3emutio
Ha 5CMIII0 dopmupoBaHue OBEpXHOCTHU JIyHBI; IPHpoJa IPUINBOB U
OTJINBOB Ha 3eMJIe M MX BIUSHHE Ha ABIDKeHHE 3eMin U JIyHBI;
HPOLIECCHUsI 3EMHOH OCH ¥ IBHKEHHE TOYKH BECEHHETO
PaBHOIEHCTBHUS
Pecypcel ypoka: YuebHuk, § 14
13 TlnaHeTsl 3eMHOMI 1 VYpoxk 13. IlnaneTbl 3eMHOIi rPyNIIbI 8.12
Odusnyeckue cpoiicta Mepkypus, Mapca u Benepsr;
TPYIIIIBI HCCIIeI0BAHMS [UIAHET 3eMHOI IPYIIIB KOCMIYECKMMHU
arnmapaTtamu
Pecypcuel ypoka: YuebHuk, § 15
14 I 1aHETBI-TUTAHTHL 1 Ypoxk 14. Ilnanerel-rurantel. IlaaneTsl-kapauku 15.12
Odusnueckue coiictea FOnutepa, CatypHa, Ypana u Henryna;
ITnaners KapJInMKA BYJIKAHWYECKasl IesATeNbHOCTh Ha crryTHHKe Omurepa Ho;
HPHUPOAA KOJIEL] BOKPYT [IAHET-THraHTOB; IUIAHEThI-KapIIUKH
Pecypcel ypoka: YII€6HI/IK, § 16
15 Mautble Tena 1 VYpok 15. MaJibie Tesia CoJiHe4HO# cHCTEMBbI
o dusnueckas npuposa acTeponioB 1 komet; nosc Koiinepa
CoJIHEYHOM CHCTEMBI 1 061ako koMeT OopTa; MPUPO/Ia METEOPOB M METEOPUTOB 2212
Pecypcer ypoxa: Yaebuuk, § 17
16 COBpeMeHHBIG 1 VYpok 16. CoBpeMeHHbIE NPeACTABJICHUS O 12.01
npoucxoxgeHnn CoJHeYHON cHCTeMBbl
MMpeACTaBJICHUA O CoBpeMeHHBIE IPEICTABICHHS O HPOUCXO0KICHHH
IPOMCXOKICHUH ComHeYHO! CHCTEMBI
ConnHeyHO# cUCTEMBI Pecypcul ypoka: Y4ebHuk, § 18
AcTtpodusuka u 38é3aHasn acrponomus (7 4)
17 Merto TTbI 1 Ypoxk 17. Metoas! acTpodu3ndecKux ucciaenopanuii ITpuaiun 19.01
JIeCTBYS N yCTPOICTBO TENECKOINOB, PePaKTOPOB H
aCTpO(I)I/IBI/I‘-ICCKI/IX petIIeKTOPOB; parOTENECKOIBI H PAIHOUHTEPHEPOMETPHI
UCCIIEI0BAHUI
Pecypcul ypoka: Y4ebHuk, § 19
18 Co JTHIIE 1 VYpok 18. Costnue OnpeneneHne OCHOBHBIX XapaKTEPHCTHK 26.01

ConHIa; CTpOSHHE COTHEUHOM aTMOC(ephl; 3aKOHBI
U3IIydeHHUst aOCOIIOTHO TBEPAOTO Teja U TeMIepaTypa
(horocdeps! U mATeH; NPOSBICHUE COTHEYHOW aKTUBHOCTH
u e€ BIUSHHE Ha KJIUMaT u 6uocdepy 3emmu

Pecypcut ypoka: Yaebnux, § 20




19 BHyTpeHHee cTpoeHUE U 1 VYpok 19. BHyTpeHHee cTpoeHHe U HCTOYHUK 3Heprun CoJiHna 2.02
g — Pacuér temnepatyps! BHyTpr CONHIIA; TePMOSAEPHBIA HCTOYHHK
p snepruu CosHLa ¥ nepeHoc 3Hepruu BHyTpH ColHIa; HaOI0ieHus
Connua COJTHEUHBIX HEHTPHUHO
Pecypcuol ypoxa: YuebHuk, § 21
20| OcuoBHbBIE 1 VYpok 20. OcHOBHBIE XapaKTepHCTHKH 3B&31 Onpenenenue 9.02
XapaKTePHCTUKH 3BE31 OCHOBHBIX XapaKTEePUCTUK 3BE3]1; CEKTpaIbHas
Ki1accu(uUKanus 3B€3]1; AUArpaMMa «CIeKTP— CBETUMOCTBY H
pacnpezesieHHe 3B€31 Ha Hell; CBsI3b MAcChl CO CBETUMOCTBIO
3BE3]] [NIABHOM MOCIIEIOBATEIbHOCTH; 3BE3/IbI, KPACHbIE
THIaHTBl, CBEPXTUTaHTHI U Oelble KapJIHKU
Pecypcut ypoka: Yaebnux, § 22-23
21 Bebie KapJIuKy, 1 Vpok 21. Besble KapJIMKH, HeHTPOHHBIE 3BE3/1b1, YEPHBIE 16.02
o . AbIpbl. /IBoiiHbIC, KPATHBIE H NIepPeMEHHbIE 3BE3/IbI
HCUTPOHHBIC 3BC3/IbI, OcoOCHHOCTH CTPOCHUs OeIIbIX KapJIMKOB 1 npezien Yanapacekapa
‘IépHBIC JIBIPBI. Ha UX Maccy; My/lbcapbl 1 HEUTPOHHBIE 3BE3/IbI; MOHATHUE YEPHOU
o IIBIPBI; HAOIONEHNS TBOWHBIX 3BE3] U OLPECIICHUE HX
,Z[BOI/IHI)IG, KPaTHBIC U Macc; MyJIbCUPYIOIIHE ePEeMEHHBIC 3BE3/IbI; Lle(en Il U CBA3b
TIEPEMEHHBIE 3BE3IBI IIepHOAa MyJICAINIT CO CBETHMOCTBIO Y HHX
Pecypcot ypoka: YueOnuk, § 24-25
1 VYpok 22. HoBble U cBepXHOBbIE 3BE31bI
Hossle n :
. Habroraemble posiBIICHNS B3pHIBOB HOBBIX M CBEPXHOBBIX 3BE3];
CBCPXHOBBIC 3BC3/IbI CBOICTBA OCTATKOB B3PBHIBOB CBEPXHOBBIX 3BE3]1
Pecypcol ypoka: Y4ebHuk, § 26
23 B0 JTEOTTHS 3BE3]T 1 Vpok 23. Iposronus 38&371 XKusHb 3B€371 pa3nu4HOi Macchl U €€ 9.03
OTpaKeHHE Ha AUArPAMMe «CIIEKTP—CBETUMOCTEY;
TPaBUTALIMOHHBIHM KOJUIAIC U B3PBIB OEJIOr0 KapiiKa B JIBOMHOMN
CHCTEMe M3-3a IIepeTeKaHns Ha Hero BeIecTBa
3B€3/IPIKOMIIAHbOHA; TPABUTAIIMOHHBIH KOJIIAIC SIpa MACCHBHOM
3Be3/Ibl B KOHIIE €€ xku3HU. OLeHKa BO3pacTa 3BE3IHBIX
CKOTIIEHUH
Pecypcer ypoxa: YaebHuk, § 27
Mueunsiii myTsh (3 9)
24 Ta3 u mpUIb B [atakTuke 1 Vpok 24. I'a3 u nbl1b B ["'anakTHke 16.03
Habmotaemble XapaKTepUCTUKY OTPaXKaTeTbHBIX U IN(PY3HBIX
TyMaHHOCTeIf; pacnpe/enenue UX BONU3H MI0cKocTH ["aakTHKY;
CrMpaibHas CTPYKTypa 'amakTuku
Pecypcer ypora: Yae6Huk, § 28
25 PaccesHubIE U 1 VYpok 25. Paccem{ﬂvble M LIAPOBbIE 3BE3/IHBIE CKOTJIEHUS 2.04
. Habmonaemsie cBoiicTBa
[1apOBbIC 3BC3AHBIC CKOIIEHHMH U UX pacripeienienne B ['anakTuke
CKOIIJICHUA
Pecypcwbl ypoxa: Y4aeOHUK, § 29
26 CBerMaCCI/IBHaSI 1 Epox 26. CBepxmMaccuBHasi YépHasi IbIpa B LieHTpe MiieyHoro 9.04
.. yTH
d€pHasdt AbIpa B HaGironenue 3a BmkeHneM 3BE31 B LieHTpe ["anakTHky B
LOEHTPEC Miieunoro nH(ppaKpacHbIN TEIECKOIT; OIIEHKA MacChl M pa3MepOB YEPHOIT
H JIBIPBI 110 IBHYKEHHUIO OTJEIBHBIX 3BE3]
yTu
Pecypcwbl ypoxa: YaeOHuK, § 30
anakTukm (3 4)
27 K J'IaCCI/I(bI/IKaIII/Iﬂ 1 VYpok 27. Knaccupurkauus rajJakTuk 16.04
THIBI TAJIAKTHK ¥ UX CBOMCTBA; KPaCHOE CMEILICHUE U
TaJIaKTHUK

OIpeacICHUE paccm;n—mﬁ J10 raJlJakTHUK; 3aKOH XaGGna; BpalicHue
TAJIAKTUK U COACPIKAHUC TEMHOMN MaTE€pUU B HUX

Pecypcut ypoka: Yaebnux, § 31




28 AKTHUBHBIC TATAKTUKHA U 1 Ypox 28. AKTHBHBIE TaJAKTHKH U KBa3apbl
KBa3apbl I[Ipuposa akTHBHOCTH ralaKTHK; IPUPOJia KBa3apoB
6.04
Pecypcel ypoka: YuebHuk, § 32
29 CKOILUIEHUS TAIAKTHK 1 VYpok 29. Cxonuienns ranakTuk [Ipupona ckomnienuit u pois 13.04
TEMHOH MaTepHH B HUX; MEXTaTaKTHISCKUH Ta3 U PEHTTCHOBCKOE
U3IIy9eHUe OT Hero; s’encTas CTPYKTypa pacipee/ieH s
lanaxTux u
cKorieHu# Bo BeeneHnoit
Pecypcuol ypoxa: Y4ebHUK, § 33
Ctpoenue u 3Boawnus Beesiennoi (2 u)
30 KOHEYHOCTD 1 1 Ypoxk 30. Koneunocts u 6eckoneunocts Beenennoii Cpsisb 20.04
32KOHA BCEMHPHOTO TATOTECHHUS C MPEJICTABICHUAMH O KOHEYHOCTH
0ECKOHEUYHOCTh u GeckoHeuHOCTH BeeneHHoi; hoToMeTpuuecKuii mapaaokc;
> HEOOXOIUMOCTh OOIIEeH TEOPHH OTHOCUTEIBHOCTH IS
BCGJ’I@HHOI/I. roctTpoeHus mojenu BeenenHoit
PaCH_II/IpHIOH_[aHCH Pecypcul ypoka: YueOHuk, § 34, 35
Bcenennas
31 Mo JIEJTb «rop TYEeH 1 Ypok 31. Moaens «ropsiueii Beesennoiin» 27.04
o CBsI3b CpeHel IUIOTHOCTU MaTE€PUH C 3aKOHOM PaCUIMPEHHS 1
Bcenennoi» 124 reomerpuei Beenennoii; panuyc u Bospact BeeneHHoi
PEIUKTOBOC
Pecypcwr ypoka: YaeOHuk, § 36
N3JIYy4YCHUE
CoBpeMeHHbBIE TPOOJIeMBbI ACTPOHOMMH (3 1)
32 yCKOpeHHOG 1 Vpok 32. YckopenHoe pacmnpenue BeejgeHHol n TéMHas 4.05
IHeprus
paCIHHpeHI/IC Bruax TémMHOM MaTepun B Maccy BceeneHHol; HabmroIeHne
BceneHHol 1 TEMHAas CBEPXHOBBIX 3BE3/1 B JAIEKHUX TAJIAKTHKAX U OTKPBITHE
YCKOPEHHOTO pacIiupenus BeeneHHoi; mpHpo/IbI CHITED
SHEPTUA BCEMHPHOT'O OTTaJIKHBAHUS
Pecypcer ypoxa: YaebHuk, § 37
33 O6Hapy>1<eH1/Ie 1 Vpok 33. O0Hapy:KeHHe IIaHeT Bo3Jie IPYTuX 3BE3]1 11.05
HeBuanmslie CriyTHUKH y 3BE3/1; METO/IbI OOHAPYKEHUS
IJIAHET BO3JIC APYIrUux 3K30ILTAHET; SK30IIAHEThI C YCIOBHAMH 6J1arOMpUATHEIME I
3BE3] JKU3HU
Pecypcer ypoxa: Yae6Huk, § 38
34 TTOUCK KU3HU U 1 VYpok 34. Ilouck :xu3Hu 1 pasyma Bo Beesennoii 18.05
PasButue npencraBieHuii 0 CyIecTBOBaHUH XKH3HH BO
pa3ymMma BO Bcenennoit; hopmyna Jpeiika 1 qncio NUBUIM3ANUN B
BceeeHHoi l'ajakTHKe; MOMCK CUTHAIOB OT BHE3EMHBIX [IUBHIIN3ALHI U
0jiaua CHTHAJIOB UM
Pecypcwbl ypoxa: YaeOHUK, § 39
35 Peseps (1 4) g
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