MYHHUIUITAJTBHOE OBIIIEOBPA3OBATEJBHOE YPEXKIEHUE
«CPEJTHSISI OBIIIEOBPA3OBATEJIBHASI IIIKOJIA C.KJIEHIEBKA
CAPATOBCKOI'O PAMOHA CAPATOBCKOM OBJIACTH»

PACCMOTPEHO YTBEPXJIAIO
Ha 3acenanuu [1IMO Hupexrop
[IpoTtokon Ne MOY «COUI c.Knemniéska»
OT« _ » 2019r. /TLT. Illenukos/
Pykosongurens [IIMO IIpukaz Ne
/ N.W. 3oiikuHa / OT «__ » 2019r.

AOOKYMEHT NMOANMMCAH
BMNEKTPOHHOW MOANMUCHIO

Ceptucukat: 1BE44520D0C239C88CCBEC76B12481CC6CDCDBA7
Bnageneu;: Wenwkos MeTp MeHHaabeBUY
[LencTauteneH : ¢ 30.12.2021 po 30.03.2023

PABOYAJ ITPOI'PAMMA
10 ACTPOHOMUHM

YpoBenb 00yueHus: cpeanee obiiee oopazoBanue, 11 kimace

OO0111ee KOJIMYECTBO 4acoB: 34
KommuecTBo "yacoB B Henemo: 1
VYpoBenb: 0a30BbIi

[Iporpamma pa3paboTaHa Ha OCHOBE: MPUMEPHOW pabouel mporpammoi Mo
npeamery (ActpoHomusa. Merogudeckoe mocobue 10—11kmaccel. ba3oBbiit
yYpOBEHb: y4eb. mocoOue Jyisl yuauTenei o0meoopa3oBaT. OpraHu3aluii / Mo per.
B. M. Yapyruna.—M.: [Ipocsenienne, 2017

VYueOnuk, aBTop: Acrporomus 10-11 knaccsr, B.M. Yapyrun

¢. KnemeBka
2019



IosicHuTeALHAA 3aNMNCKA

Pabouas mporpamMma mo y4eOHOMY TpeaMeTy «ACTPOHOMHS» COCTaBlieHa Ha
OCHOBE (pemepanbHOTO KOMIIOHEHTa TOCYJAapPCTBEHHBIX  0Opa30BaTEIbHBIX
CTaHJapTOB 00mero oo6pa3zoBanus (mpukaz3 MwuHoOpazoBanus Poccuun oT
05.03.2004  Nel089  «O6  yrBepxkaeHuu  DeaepalibHOTO  KOMIIOHEHTA
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAJIILHOI'O OOIIEro, OCHOBHOTO
oO1rero u cpeaHero (MmosHOro) oduiero odpasoBaHus»), Mpukaza MUHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit ®@eneparuu ot 07.06. 2017 Ne 506 «O
BHECCHUM W3MCHCHMH B  (emepanpHBIA  KOMIOHEHT  TOCYAapCTBCHHBIX
00pa30BaTENIbHBIX CTAHAAPTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO OOILEro W
cpenHero  (mosHOro)  ofmiero  oOpa3oBaHUs, YTBEPKACHHBIM  IPUKA30M
MunucrepctBa obpa3oBanus Poccuiickoii denepanuu ot 5 mapra 2004 r. Ne
1089», ¢ yuerom aBTOpckoil mporpammbl B.M. Hapyruna «A23 ActpoHOMUS.
Meroauueckoe nocooue 10-11 kmaccel. ba3oBwiii ypoBeHb: yueO mocobue s
yuuTenen oduieodpasopar. opranmszanuii. - M.: [Ipocsemenue, 2017. - 32 ¢

Hean o0yuenust

H3zyuenue acmponomuu 6 10 — 11 knaccax na 06a3060m ypoene cpeoHezo
(nonnozo) obueco 00pazosanus HANPAGIEHO HA O00CHUMICEHUE Ce0yIOUUX
uenei:
— OCO3HAHUE MPUHITUITUATLHON POJIM ACTPOHOMUU B MO3HAHUM (YHIAMEHTAIbHBIX
3aKOHOB MIPUPOJIBI U (POPMUPOBAHMS €CTECTBEHHOHAYYHOU KapTUHBI MUPA;
— npuoOpeTreHrue 3HaHUM O (U3MYECKON NpHUpoae HEOECHBIX Tl U CHUCTEM,
CTPOCHHS ABOJIONMH BCEIIeHHOM, MPOCTPAHCTBEHHBIX M BPEMEHHBIX MacmiTadax
Bcenennoii, Hanbosee Ba)XKHBIX aCTPOHOMUYECKUX OTKPBITHAX, OINPEIEIIUBIINX
pa3BUTHUE HAYKU U TEXHUKU,
— OBJIaJICHHE YMEHUSMH OOBSCHATH BHIAUMOE TOJIOKEHHUE M JIBHKEHHE HEOCCHBIX
TeJI  TPUHLIMUIAMU  OMNpPEJEICHUS  MECTOMOJIOKEHHMs] W BPEMEHH 1O
ACTPOHOMHYECKMM OOBEKTaM, HaBBIKAMH IPAKTHYSCKOrO  HCIIOJIH30BAHUS
KOMITHIOTEPHBIX TPUJIOKEHUN Il  OmNpeseleHnus Buja 3Be3JHOro Heba B
KOHKPETHOM MYHKTE JJIsl 3a/IaHHOTO BPEMEHH,
— pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, HWHTEIJICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM B  mpollecce MNPUOOpPETEeHUs 3HAHUM 1O acCTPOHOMHHU C
UCITOIb30BAaHUEM PA3IMYHBIX HCTOYHHKOB HMHGOPMAIIMM M  COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUH;
— (popMHpOBAHUE HAYYHOTO MUPOBO33PECHHUS;
— (opMUpOBaHHE HABBIKOB HCIIOJIB30BAHUS E€CTECTBEHHOHAYYHBIX M (DU3UKO-
MaTeMaTUYECKUX 3HAHUU JJI1 OOBEKTHOTO aHajliv3a YCTPOMCTBA OKPYKAIOIIETO
MHpa Ha TpUMEpPEe JOCTIKCHHH COBPEMEHHOM acTpO(PHU3UKH, ACTPOHOMUH U
KOCMOHABTHUKH.

3amaya acTpoHOMHUHU, KaK U JIOOOro €CTECTBEHHOHAyYHOTO IMpEaMETa,
M3y4aeMoro B OCHOBHOM IIIKOJIE WJIM Ha 0a30BOM YPOBHE B CTapIlei IIKoje, —



dbopMupoBaHWE  €CTECTBEHHOHAYYHOM  TIpaMOTHOCTH. EcTecTBEHHOHay4Has
IrPaMOTHOCTh - 3TO CIIOCOOHOCTH YENIOBEKA 3aHMMATh AKTHUBHYIO TPaXIAHCKYIO
MIO3ULMIO [0 BONPOCAM, CBS3aHHBIM C pAa3BUTHUEM ECTECTBEHHBIX HAyK U
MPUMEHEHHEM WX JOCTMIKEHUM, a TaKX€ €ro TOTOBHOCTh HWHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU HJESIMHU, 3TO HE CUHOHUM €CTECTBEHHOHAYYHBIX 3HAHUU U
YMEHUM, & 3HAHUS U YMEHUS - B JICUCTBUH, U HE MIPOCTO B JECUCTBUU, a B JICUCTBUHU
MIPUMEHUTEIIBHO K PEajbHbIM 337a4aM. ECTECTBEHHOHAYyYHO I'PAMOTHBIN YETIOBEK
CTPEMHTCSI y4acTBOBaTh B  apryMEHTHUPOBAHHOM OOCYXKJIEHUU  MpoOJieM,
OTHOCSIIIIUXCSI K ©CTECTBEHHBIM HayKaM M TEXHOJOTHSM, YTO TPeOyeT OT HEro
CIEAYIOIINX KOMIIETEHTHOCTEM:

— Hay4YHO OOBSICHSTH SIBJICHUS;

— MOHUMAaTh OCHOBHBIE OCOOCHHOCTH €CTECTBEHHOHAYYHOI'O UCCIIEIOBAHUS;

— HHTEPIPETUPOBATHh JAHHBIE U HCIIOJIb30BATh HAYYHBIE JIOKA3aTEJIbCTBA IS
IOJYYEHUS BBIBOJIOB.

OO0mas xapakTepucTHKa y4e0HOI0 NpeaMeTa

AcTpoHOMHS 3aHUMaeT 0CO0OE€ MECTO B CHUCTEME ECTECTBEHHOHAYUHBIX
3HAHMM, TaK KaK OHA 3aTparuBaeT IIYOMHHBIC BOMPOCHI CYIIECTBOBAHUS YEIOBEKa
B OKpYXKalIlleM MHpPE W B HEW KOHIICHTPUPYIOTCS OCHOBHBIE IMPOTHBOPEUUS
MEXTy OBITHEM 4YEIIOBEKa M €ro CO3HaHWeM. Ha MpOoTSHKeHHHM ThICSYENeTHl
acTpoHOMUSI IHaraja B Hory ¢ duinocobueid u penurueit, uHbOpMaIHCH,
MIOYEPITHYTOW U3 HAOMIOACHUN 3BE3THOrO HEOA, THTala BHYTPEHHHH MHpP
YeJI0OBEKa, €r0 PEIMTHO3HbIE TPEACTaBICHUsT 00 OKpykammeM mupe. Bo Bcex
IpeBHUX (PHIIOCOPCKUX MIKOJIAX aCTPOHOMUS 3aHMMalla Beaylee MecTo. Tak Kak
aCTPOHOMUS HE 3aTparvBajia HEMOCPEICTBEHHO YCJIOBHS JKU3HH W JIEATEILHOCTH
YelioBeKa, TO MOTPeOHOCTh B HEW BO3HWKAa Ha 0o0Jiee BBICOKOM YpPOBHE
YMCTBEHHOTO M JTyXOBHOT'O Pa3BUTHS YEJIOBEKa, U MO3TOMY, OHa Oblja JOCTyITHA
MOHMMAHUIO Y3KOTO Kpyra 00pa30BaHHBIX JIOCH.

Bcé coBpemeHnHoe ecTecTBO3HaHUE: (PH3MKa, Maremarwka, reorpadus u
JIpYrue HAyKd - TMHTAJIOCh W Pa3BUBAJIOCh 0OJlaromapsi pa3BUTHIO aCTPOHOMHH.
JlocTaToO4HO BCIIOMHUTH MEXaHHWKY, MaTEMaTHYECKUN aHaIW3, pPa3BUTHIC
HploTOHOM M €ro mocienoBaTeNisIMH B OCHOBHOM JUJISi OOBSICHEHUS JIBWKCHUS
HeOecHBIX Ten. COBpeMEHHBIE UICH M TEOPUU: OOIIasi TeOpUs OTHOCUTEIHHOCTH,
¢u3nKa DIIEMEHTAPHBIX YaCTHI[ - BO MHOI'OM 3WXKIYTCS Ha JOCTHXKEHUSIX
COBPEMEHHO aCTPOHOMHH, TaKUX €€ Pa3AenoB, Kak acTpOPU3NKa U KOCMOJIOTHSI.

UroOBsl TPaBWIHHO TIOHATH COBPEMEHHOE €CTECTBO3ZHAHUE, HEOOXOIMMO
U3y4aTh aCTPOHOMHMIO, IPOHMU3BIBAIOIIYIO €0 U JISKAIIYIO0 B €r0 OCHOBax. MHOTHE
CHEIUANKNCTBl CYMTAIOT, YTO BOOOINE TpEernojaBaHUe €CTECTBOSHAHUS HAJO
MIOCTPOUTh Ha OCHOBE €ro acTpOHOMHUYECKHMX KopHel. [lo-BuamMomy, Takou
MOJIXOJT TIO3BOJIUT HE TOJIBKO TIOBBICHTH KayeCTBO E€CTECTBEHHO-HAYYHOTO
o0pa30oBaHusl, HO M PEIIUTh MPOOJIEMY MOTEPH MHTEpEca YYaIIUXCs K U3YUEHUIO
€CTECTBCHHBIX HayK.



Onucanne MecTa y4eOHOro nmpeaMera

[Ipenmer «ACTpOHOMUS» OTHOCHUTCS K MPEAMETHOU 001acTh «EcTecTBEHHO-
Hay4YHbIE IPEIMETHI».

Peanuzyercs 3a cueT 4yacoB y4eOHOIO IJIaHA, COCTABJISIOIUX 00513aMmenbHyI0
yacme.

[Tporpamma paccuntana Ha 34 daca B rof (1 yac B Henero).

['omoBasi TpoOMeXyTOYHas aTTecTalsl MTPOBOAMUTCA B COOTBETCTBHUH C
HOJOKEHUEM O Qopmax, MNEePUOJUYHOCTH M TMOPSAKE TEKYIIEro KOHTPOJIs
yCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAlUN yUalIuXxcs, B popme yTBepKIeHHOM
y4eOHBIM TJIAHOM.

Ne /m HaumenoBanue pa3nenoB u teMm Bcero wacos

BBenenue

Actpomerpus

HebOecnas mexaHuka

Ctpoenue CoTHEYHON CUCTEMBI

Actpodusuka u 3BE31HAST ACTPOHOMHUS

MineuHslil IyTh

["amaxkTnku

Ctpoenue u sBomorust Beenennoi

O ONO|OIPBAWN| -
WINWW NN W O

CoBpeMeHHbIE TPOOJIEMbI aCTPOHOMUU

w
S

Utoro:

TpeﬁoBaHml K YPOBHIO INIOJATOTOBKH YYalllUXCH

B pe3yJsbTaTe ndyueHusi aCTPOHOMHMHU HA 6A30BOM YPOBHE YUEHHK /I0/KEH:
3HATH/MIOHUMATDH:

CMbIC NOHAMUU: TEOIEHTPUYECKAs] U TEIHOLIEHTPUYECKas CHCTEMa, BHUANMAs
3BE€3/IHAS BEJIMYMHA, CO3BE3/IME, MIPOTUBOCTOSHUS U COCAUHEHHUS IUIAHET, KOMETA,
acTepoui, METeop, METEOPUT, METEOPOUT, IJIaHeTa, CIYTHUK, 3Be31a, ConHeuHas
cucrtema, ['anmaktrka, BceneHHas, BCEMUPHOE U MOSICHOE BPEMS, BHECOIHEYHAs
miaHeTa (PK30IUIaHETa), CHEKTpajdbHas KiacCu(UKalMs 3BE3], Mapajliakc,
penuKTOBOE U3nyueHue, bonsmon B3peiB, uepHas apipa;

CMbICTL pu3UYecKux Genuyun. TapceK, CBETOBOM I'0Jl, aCTPOHOMUYECKAs €IMHUIIA,
3BE3/IHAS BEJIMUUHA;

CMBIC (huzuyecko2o 3akona Xabona,

OCHOBHblE IMANbL 0C80EHUs KOCMUYECKOTr0 MPOCTPAHCTBA;

eunome3swl npoucxodicoenuss COTHEUHON CUCTEMBI;

OCHOBHble Xxapakmepucmuku u cmpoeHue CONHIIA, COJHEYHOM aTMoC(epsl;
pasMmepsl ['amakTuku, mojiokeHre W mepuoi obpamennss CONHIIA OTHOCUTEIHHO
ueHTpa ['anakTuku;



yMeThb:

npueooums  NpumMepsl:  POIW  ACTPOHOMUH B  Pa3BUTHUM  IMBUJIM3ALINH,
VCIIOJIb30BAHUS METOJIOB MCCJIEAOBAHUN B aCTPOHOMMH, PA3JIMYHBIX JUAMA30HOB
IEKTPOMArHUTHBIX M3JTyUYCHUM JUIsl TOnydeHuss uHdopmaruu o0 o0BbeKTax
BcenenHoll, mnoaydeHus ~ acTpOHOMHUYECKOW  HMH(OpMamuM C  HOMOUIbIO
KOCMUYECKHX amnmapaToB W CIEKTPAIBHOTO AaHAIW3a, BIMSHUS COJHEYHOU
AKTUBHOCTHU Ha 3eMIJII0;

onucvieams U O0O0BACHAMb: PAIUYMS  KaJIeHJapeil, yCIOoBUS HACTYIUICHUS
COJTHEYHBIX W JIYHHBIX 3aTMeHUuM, (a3bl JIyHBI, CyTOUHbBIC NBW)KCHHS CBETHII,
MPUYMHBI BOSHUKHOBEHUS IPWJIMBOB U OTJIMBOB; MPUHIMUI JCUCTBUS ONTUYECKOTO
TEJIECKOMa, B3aWMOCBS3b  (PU3UKO-XUMUYECKUX  XapaKTEPUCTHK  3BE3Nl C
UCIIOJIb30BAaHUEM  JTMArPaMMbl  «IIBET-CBETHUMOCTb», (DHU3UYECKHUE TMPUUYUHBI,
ONpPEACISAIONIME PABHOBECUE 3BE3J], ICTOUHUK YHEPTUU 3BE3J U MPOUCXOXKICHUE
XUMHUYECKUX 3JIEMEHTOB, KPACHOE CMEIIEHHE ¢ oMOoIbio 3¢ dekra Jlomiepa;
xapakxmepu306ams OCOOCHHOCTH METOJIOB IO3HAHMSI ACTPOHOMHH, OCHOBHBIE
AJE€MEHThl U cBoicTBa I1aHeT COJIHEYHOW CHUCTEMBI, METO/Abl OINpEIeTICHUs
PACCTOSIHMI M JTMHEHHBIX pa3MepoB HEOECHBIX TEN, BO3SMOXKHbBIE ITYTH SBOJIOLUU
3B€3]] Pa3JIMYHON MaCCHI;

Haxooumsv Ha HebOe OCHOBHBIE co3Be3nus CeBepHOro MOoyIlIapus, B TOM YHCIE:
Bbonwsmas Measenuua, Manass Mensenuiia, Bonomnac, Jlebenb, Kaccuones, Opuon;
caMble sipkue 3Be3nbl, B ToM uucie: [longpuas 3Be3na, Apkryp, Bera, Kanenna,
Cupuyc, berenbreiize;

UCNONB306AMb  KOMNbIOMEPHbIE NPUNONCEHUs JUIsl ONPENEIICHUS TOJ0KEHUS
Comnnira, JIyHsl 1 3Be37] Ha JIIOOYIO ATy U BPEMsl CYTOK JIJIs TAHHOTO HACETIEHHOT O
MYHKTA;

UCIIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOUN IESTEIHHOCTH
Y TIOBCEHEBHOM KWU3HU JJIS:

NOHUMAHUS 83AUMOCE:A3U ACTPOHOMHMM C OPYTMMHM HayKaMH, B OCHOBE KOTOPBIX
JIeXkKAT 3HAHUS 110 aCTPOHOMMHU, OTAEIIEHUE €€ OT JDKCHAYK;

oliecHMBaHUsl uH(poOpMaluu, coaepxameics B coobmenusx CMU, Murephere,
Hay4YHO-TIOIYJISIPHBIX CTAThIX).

. [Tonyuuts mpeacraBieHust 0 CTPYKType U maciiradbax Bceenennoit u mecte
YelioBeKa B HEeW. Y3HATh O CPEACTBAX, KOTOPHIC UCIONB3YIOT aCTPOHOMBI, YTOOBI
3aIJIIHYyTh B CaMble YJAJIEHHBIE YTOJKUM BCeneHHOM M HE TOJIbKO YBUJIETh
HeOecHbIe Tella B  HEAOCTYNMHBIX ¢ 3eMJIM Juana3oHax JJIMH  BOJIH
AJEKTPOMArHUTHOTO H3JYyYE€HHUs, HO U Y3HaThb O HOBBIX KaHaJIaX IMOJIYy4YEHUS
uHpopMaIM O HEOECHBIX TeNaX C IMOMOIIbI0 HEUTPUHHBIX U TpaBUTALMOHHO-
BOJIHOBBIX TEJIECKOIIOB.

. VY3Hath 0 HabOIIO/1aeMOM CIIOKHOM JBMO)KEHHUH TiaHeT, JIyHsl u ConHia, ux
untepnperanuu. Kakywo ponps urpanu Haomoaenus 3armeHuit Jlynsl u ConHia B
KU3HU O00IIecTBa M HCTOpUS MX HAydyHOro oObscHeHus. Kak Ha ocHoBe
ACTPOHOMMYECKHUX SIBJICHUW JIOAW HAy4YWJIUChb HW3MEPATh BpEMs U BECTHU
KAJICH1apb.

. VY3Hath, Kak Onarojgapsi pa3BUTHIO AaCTPOHOMHH JIIOJW TIEPEUUTH OT



MPEJACTABICHUS]  T'€OLEHTPUUECKOM CHUCTEMbl MHPa K  PEBOIIOIMOHHBIM
IIPEJACTABJICHUSM TEIMOLNECHTPUUECKOU chUCcTeMBbI MUpa. Kak Ha OCHOBE MocIeTHEN
ObUIM OTKPBITHI 3aKOHBI, YIPABISIONINE JABUKEHUEM IUJIAHET, W IO3]IHEe, 3aKOH
BCEMUPHOIO TATOTEHUS.

. Ha npumepe wucnonp30BaHusi 3aKOHA BCEMHUPHOTO TATOTEHHUSI IOJIYYUTH
MPEJCTABICHUS] 0 KOCMHUYECKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAKOTCS
TPAGKTOPUU TOJETOB KOCMHYECKMX aNnapaTroB K IUIAHETaM. Y3HaTh, Kak
NposBIIAET ce0si BCEMHpPHOE TATOTEHHE Ha SIBICHUSAX B cucteme 3emusi-JlyHa, u
ABOJIIOLIMIO 3TOM CHUCTEMBI B OyIyIIEM.

. VY3HaTh 0 COBPEMEHHOM MPEICTABIECHUHU, O CTPOEHUU COJIHEUHOW CHUCTEMBI,
0 CTpOEHUHU 3eMJIU KakK TUTaHeThl U MPUPOjIE MAPHUKOBOTO d(PdekTa, 0 CBOMCTBaX
IUTAHET 3€MHOW TPYIIbl U TUIAHET-TUTAHTOB M 00 HMCCIIEIOBAHUAX aCTEPOHJIOB,
KOMET, METEOPUTOB U HOBOT'O KJIacca HEOECHBIX TeJl KapJIMKOBBIX IUIAHET.

. [Tonyuuts mpeacTaBieHHE O METOAAX ACTPOPU3MUECKUX HCCIEIOBAHUN M
3aKOHAaX (PU3HMKH, KOTOPBIE HCIONB3YIOTCA NJisi W3y4yeHUsS (U3MUYECKU CBOWCTB
HEOECHBIX TEll.

. V3nate npupoay CoiHIla U €ro aKTUBHOCTH, KaK COJHEYHAs aKTHMBHOCTH
BIIUSIET Ha KIuUMaT u Oumocdepy 3eMiu, Kak Ha OCHOBE 3aKOHOB (DM3UKH MOKHO
paccuutarb BHyTpeHHee cTpoeHue CojiHLIa ¥ Kak HaOJI0JeHus 3a MOTOKAMH
HelTpuHo oT ConHua nomoriud 3arfigsHyTh B HeHTp ConHua M y3HaTh O
TEPMOSIEPHOM MCTOUYHHUKE SHEPTUMU.

. VY3HaTh, KaKk ONPENENAOT OCHOBHBIC XAapaKTEPUCTHUKU 3BE3N M HX
B3aMMOCBSI3b MEXAY COOOH, O BHYTPEHHEM CTPOEHUHU 3BE3] M HCTOYHUKAX HX
SHEPIruM; O HEOOBIYHOCTH CBOMCTB 3BE3] OE€NBIX KapJIMKOB, HEUTPOHHBIX 3BE3N U
YEPHBIX ABIP. Y3HATH, KaK POKIAIOTCS, )KUBYT U YMUPAIOT 3BE3bI.

. VY3Hath, KaKk MO HAOJIOJCHUAM MyJIbCUPYIOIIUX 3BE3N Leden] Onpeaeiarhb
pacCTosiHUS O APYTUX TAIAKTUK, KaK aCTPOHOMBI MO HAOIIOJICHUSIM JBOWHBIX U
KPaTHBIX 3BE3]1 ONPEECTAIOT UX MACCHI.

. [Tosmyunts npeacTaBiieHUs O B3PhIBAX HOBBIX U CBEPXHOBBIX 3BE3/1 U Y3HATH,
KaK B 3BE371aX 00pa3yroTCs TSHKENbIE XUMUYECKHUE DJIEMEHTHI.
. VY3Hath, Kak ycTpoeHa Hama [amaktuka - Moeunsii IlyTh, Kak

pacnpeziefieHbl B HEW paccesiHHble M IIapoBbI€ 3BE3JIHBIC CKOIUIEHHS U OOJaka
Mex3BE3HOrO raza u nbui. Kak ¢ momomibio Habmo/ieHuid B MHGPaKpaCHBIX
Jydax yJIaJloCh IIPOHUKHYTH 4Y€pe3 TOJNILY MEX3BE3AHOIO ra3a M IbUIM B LIEHTP
lNanakTuku, yBuaeTh NBMKEHHE 3BE3] B HEM BOKPYI CBEPXMACCUBHOM 4YEPHOU
JIBIPBI.

. [lonyunThs mIpeACTaBICHWE O PaA3JIMYHBIX THINAX TANAKTUK, Yy3HAaThb O
IIPOSIBJIICHUAX AKTUBHOCTU TaJlaAKTUK W KBAa3apoOB, PACHPEACICHUU TAIAKTUK B
OPOCTPAHCTBE U (POPMUPOBAHUM CKOIUIEHMHA U SYEUCTOM CTPYKTYphl HX
pacnpeneieHus.

. VY3HaTh O CTPOCHMM M SBOJIOLMHM YHUKAJIBHOrO oObekTa BceneHHoll B
ueinom. IIpocnenuts 3a  pa3sBUTHEM IIPEACTABICHHMM O KOHEYHOCTH U
oeckoHeuyHocTH BcenenHol, o (yHAaMEHTaNbHBIX MapagoKcax, CBSA3AHHBIX C
HUMH.

. [TonsTh, KaK K3 HAOJIIOJIAEMOr0 KPAaCHOTO CMEUICHMsI B CHEKTpax MajEKuX



rajakTUK IPUILIM K BBIBOAY O HECTAallMOHAPHOCTH, pacmuupeHuu BceneHHoM, W,
YTO B IPOILIOM OHa OblIa HE TOJBKO IJIOTHOM, HO M rOpsYell U, 4TO HabI01aeMoe
PEIUKTOBOE M3Iy4€HUE IOATBEPIKAAET OTOT BAXKHBIM BBIBOJ, COBPEMEHHOMU
KOCMOJIOTHH.

. Y3HaTh, KaK OTKPBUIM YCKOPEHHOE paclIMpeHue BCeneHHON U ero CBA3bIO €
TEMHOM DJHEPrue U BCEMUPHOM CHWIOW OTTAJIKUBAHUS, IPOTUBOCTOSIIEH
BCEMUPHOU CUJIE TSATOTEHHUS.

. V3HaTe 00 OTKpPBITMM 3K30IUIAHET - IJIAHET OKOJO JPYrux 3BE3N H
COBPEMEHHOM COCTOSIHMM MPOOJIEMBbI MOMCKAa BHE3EMHBIX IIUBUIN3ALNNA U CBS3H C
HUMMU.

. Hayuntbcst mpoBOAUTH MpOCTEHIIME aCTPOHOMUYECKHME HAOJII0eHUs,
OPHUEHTUPOBATBHCA CPENM SIPKUX 3BE3I U CO3BE3AUM, M3MEPATH BBICOTHI 3BE3[ U
CosHia, onpenensaTs aCTPOHOMUYECKUMU METOJaMM BpEMs, IIUPOTY U JOITrOTY
MecTa HaOmoAeHuil, u3MepsATh auamerp CojlHUA U HM3MEPSATh COJHEYHYIO
AKTUBHOCTb U €€ 3aBUCUMOCTb OT BPEMEHH.

Conepxkanue TeM y4eOHOro Kypca

Beegenue B acrpoHoMuio (1 1)

Crtpoenne u macmiTadbl BeesleHHOM, M COBpeMEeHHbIE HA0II0IeHUA

Kakne tena 3anonusarorT Bceenennyro. KakoBbl MX XapakTepHbIE pa3MeEpbl U
paccrosiHust Mexay HuMH. Kakue ¢usnueckue yciaoBHS BCTPEYAIOTCS B HUX.
Bcenennas pacuupsiercs.

I'ne u kak paboTaroT camble KpyIHHbIE ONTHYECKUE Teneckombl. Kak acTpoHOMBI
UCCIIENYIOT raMma-usinydyeHue Bceenennou. Yto yBuAenu TrpaBUTALMOHHO-
BOJIHOBBIE M1 HEUTPUHHBIE TEIECKOITHI.

Actpomertpus (S 1)

3Bé31H0E HE0O U BUAUMOE ABHKEHUE HEOECHBIX CBETHJI

Kakue 3BE31b1 Bxomar B co3pe3gusi Opuona u Jlebens. ConHue ABMKETCS MO
sknunTuke. [1maHeTsl coBepiatoT neTieodpasHoe IBUKEHUE.

HebecHble KOOpIMHATHI

Uro Takoe HeOecHbIi »JKBatop W HeOecHb wmepumuan. Kak crposT
AKBATOPUAIBHYIO CUCTEMY HEOECHBIX KoopauHaT. Kak cTpoAT ropu3oHTaIbHYIO
CUCTEMY HEOECHBIX KOOPIHHAT.

Buaumoe nuxenue mianer u CoaHua

[letneoOpa3Hoe JBUKEHHUE IUIAHET, MOMSITHOE W NPSIMOE IBUKEHUE TIUIAHET.
OKIMINTHKA, 301HaKanbHble co3Be3aus. HepaBHoMepHoe nBmwxkenune ConHua 1o
SKJIUINTHKE.

JABukenue JIyHbI U 3aTMEHUS

@a3pl JIlyHbBl M CHHOIMYECKUU MECSL, YCIOBHUS HACTYIUICHHUS COJHEYHOrO U
ayHHOro 3armeHuid. Ilouemy mnpoucxomsaT cosnHeuHble 3aTMeHus. Capoc
Mpe/ICKa3aHusl 3aTMEHUM.

Bpewms u kaneHaapb.

3BE3THOE U COTHEYHOE BPEMS, 3BE3HBIA U TPONUYECKHUM TO.

VYCTpoHCTBO JYHHOTO W COJIHEYHOI'O KaJleHAaps, MpoOJIeMbl MX COTJIacCOBaHUS




FOnnaHckuii 1 rpUrOpUAHCKUN KaJeHIApH.

Heb6ecnasg mexanuka (3 1)

I'enoneHTpUUYECKAas cCUCTEMAa MUPA

[IpencraBnenust o crpoeHud COJIHEYHOM CHCTEMBbI B AHTUYHBIE BpPEMEHA U B
CpEeNHEBEKOBBE. ['ennoneHTpruueckas CUCTeMa MHUPA, J10KA3aTEIbCTBO BpAICHUS
3emuin Bokpyr Comnnia. [lapannakc 3BE31 U omnpeleNieHHe PAcCTOSIHUSA 10 HUX,
napcek.

3akonbl Kemuepa

OtkpeiTie W.Kemnepom 3akOHOB JBWXKEHUs IiaHeT. OTKpbITHE 3aKOHA
BcemupHnoro Tsarorenuss u 00001méHabie 3akoHbl Kemepa. OmpeneneHue mace
HEOECHBIX TEll.

Kocmuyeckue ckopocTu

Pacuérel mepBoil U BTOpPOH KOCMHYECKON CKOPOCTH U HMX (PU3UYECKUI CMBICI.
[Tonér FO.A. Tarapuna Bokpyr 3emitn 1o KpyroBoi opouTe.

MexkniaHeTHbIE NEPesIeThl.

[IoHATHE ONTHMaANIBHOW TPAEKTOPHHM IOJETA K IIaHeTe. Bpems nomnéra k nuaHere
Y JaThbl CTapTOB.

JlyHa u e€ Bausinue Ha 3eMJI10

Jlynnbiit penved u ero npupoza. [IpunuBHoe B3aumoneiictBue Mexay JlyHou u
3emnéid. Y nanenue JIynsl ot 3emun U 3amezyieHue BpamieHus 3emiu. [Ipeneccus
3€MHOU OCH M IPEABAPEHUE PABHOACHCTBUM.

CtpoeHnue cojtHeUHOH cucTeMbl (7 4)

CoBpemMennble npencraieHus 0 COTHEYHOM CUCTEME.

CocraB ConHeuHoil cucteMbl. [11aHeTbl 3eMHOM TPYIIIBI U IUIAHETHI - TUTAHTHI, UX
npuHIUnUanbHble pazauuns. Oobnako komer Oopra u Ilosic Koitnepa. Pazmepst
TE€JI COJTHEYHOU CUCTEMBI.

Ilnanera 3emJusn

®opma u paszmepsl 3emiu. BHyTpeHHee cTtpoeHue 3emiin. Poiap mapHUKOBOIO
s dexTa B GopMHUPOBAHUN KIIMMATa 3EMITH.

Il1aHeTsI 3¢eMHOM IPyIIbI

UccnenoBanus Mepkypus, Benepsl u Mapca, ux cxoxectb ¢ 3emnci. Kak
NapHUKOBBIN A((PEKT rpeer MOBEPXHOCTh 3eMJU M TeperpeBaer armocdepy
Benepsl. EcTh 11 xu3Hp Ha Mapce. DBontonust opout cryTHukoB Mapca ®@oboca
u Jlerimoca.

Ili1aHeThI-TUTrAHTBI

®usnueckue cpoiictBa FOmnurepa, CarypHa, Ypana u Henryna. Bynkanuueckas
nesaTenbHOCTh Ha cnyTHuke IOmwmtepa Mo. Ilpuponma komnen BOKPYr IUIAHET-
TUTaHTOB.

[InaHeTbI-KapPJIMKH U UX CBOICTBA.

Maubie Tesia CoTHEYHOH CHCTEMbI

[Ipupona u nBwxkenue actepounoB. Crernuduka NBIKEHHS TPYII aCTEPOUIOB
TposianieB u I'pexos. [lpupoma u naBmwkenue komerT. Ilosc Koitnepa u O6nako
xoMeT Oopra. [Iprpona METEOPOB U METEOPUTOB.

MeTeopbl 1 METEOPHUTHI




[Ipupona namaromnx 3BE3J, METEOPHBIE TOTOKUM M UX paauaHThl. CBI3b MEXKIY
METEOPHBIMM TOTOKaMM M Komeramu. lIpupoma KaMEHHBIX H  KEIE3HBIX
MeTeopuTOoB. [Iprupo/ia METEOPUTHBIX KPATEPOB.

IIpakTHyeckas actpopusnka u pusuka Coanua (7 4)

MeTtoabl acTpopu3nYeCKUX UCCIAeI0BAHUMN

VYCTpolCTBO W XapaKTEPUCTUKH TEJIECKOMOB pePpakTopoB U pedieKTopoB.
Y CTpoiCcTBO paMOTEIIECKOIIOB, PATHOHNHTEPPEPOMETPHI.

Coinue

OcHoBuble xapaktepuctTuku Connua. OmnpeneneHue Maccel, TEMIEpaTypbl H
xumudeckoro cocraBa Comuna. Ctpoenue conmHeuHod atmocdepbl. ConHeuHas
aKTUBHOCTH U €€ BIUAHMUE Ha 3eMiTio U 6uocdepy.

Buytpennee crpoenne CosHua.

Teopernueckuili pacu€r TemnepaTypbl B lLieHTpe CosiHIA. SIepHBIM HCTOYHMK
SHEPIUU U TEPMOSJICPHBIC PEAKIIMU CUHTE3A TeIIns U3 BOAOPO/Ia, IEPEHOC IHEPTUU
u3 ueHtpa CoyHIIAa HapyXy, KOHBEKTHBHAas 30HA. HeWUTpUHHBIN Teleckonm u
HaOI0/IeHUs TOoToKa HeUTpuHO oT CoJHIIA.

3BE31bI.

OCHOBHbIE XapaKTEePUCTHUKHU 3BE3/1

OnpeneneHne  OCHOBHBIX — XapakTEPUCTUK  3BE3J:  MacChl, CBETUMOCTH,
TeMIIepaTypbl 1 XUMUYECKOro coctaBa. CriekTpanbHas KiaccuduKkaius 3BE3/ U e€
dbu3udecKkre OCHOBHI. Jlnarpamma «CHEKTpalbHBIN KJIaCC» — CBETUMOCTH 3BE3],
CBSI3b MEXKJY MacCOU U CBETUMOCTBIO 3BE3 L.

BHyTpeHHee cTpoeHue 3BE3/

Ctpoenue 3B€3/1bI II1aBHOM ITOCJIEN0BATEIBHOCTH.

CtpoeHue 3BE3/1 KPaCHBIX TMTAHTOB U CBEPXTUTaHTOB.

beJible KapJMKU, HEUTPOHHBbIE 3BE3/bI, IYJIbCAPbI U YéPHBIE AbIPbI

Crtpoenne 3BE3 O€NbIX KApIMKOB W Tpeaen Ha WX Maccy — TMpeaen
Yannpacekapa. Ilynbcapel 1 HEUTpPOHHBIE 3BE31bI. [Ipupoma 4EPHBIX ABIp U HUX
MapaMeTPhI.

JIBoiiHbIe, KPATHbIE U NIePeMEHHbIE 3BE3/IbI

HaOntonenust JOBOMHBIX W KpaTHBIX 3BE3M. 3aTMEHHO-TIEPEMEHHbBIC 3BE3[IBI.
Omnpenenenue Macc JBOWMHBIX 3BE3A. llynmbcupyromine nepeMeHHbIE 3BE3/bI,
KpUBbIe H3MeHeHus Onecka uedeus. 3aBUCUMOCTh MEXKIY CBETHMOCTBIO U
neproaoM nyibscanuid y nedeunn. [ebennsr — Masku Bo BeeneHHO#, IO KOTOPBIM
OMPEIEIAIOT PACCTOSHUA 10 AANEKUX CKOIUICHUM U rallaKTHK.

HoBble u cBepXHOBbBIE 3BE3/1bI

XapakTEepUCTUKU BCHBIINIEK HOBBIX 3BE31. CBSI3b HOBBIX 3BE3]I C TECHBIMU
JBOMHBIMM CHUCTEMaMHM, COJEpKalllMMH 3Be3y Oenblii kapnuk. Ileperexanue
BEIIECTBA U SIJIEPHBIN B3PHIB HA MOBEPXHOCTH Oesioro kapiuka. Kak B3pbiBaroTCS
CBEpXHOBbIE  3BE3Nbl.  XapaKTEpUCTUKM  BCOBIIIEK  CBEPXHOBBIX  3BE3L.
['paBuTaniMOHHBIN KoJulamc Oenoro Kapiaumka ¢ maccoil YaHapacekapa B COCTaBe
TECHOM JBOWHOMW 3BE3/1bI -BCIIBIIIKA CBEPXHOBOM IIEPBOro Tuna. B3pelB MacCUBHOM
3B€3/lbl B KOHIIE CBOEM 3BOJIIOUMHA — B3pPbIB CBEPXHOBOM BTOPOrO THIA.
Habmronenne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3/I.

JBOJIIOLMSA 3BE3/1: POKACHUE, )KU3Hb U CMEPTh 3BE3]1




Pacuér mnpoAoOMKUTENBHOCTH KU3HM 3BE3J Pa3sHOW MacChl Ha TJIABHOW
MOCJIEN0BATENbHOCTH. [lepexon B KpacHblE TMIaHThl W CBEPXTUIAHTHI TMOCIIE
ucuepnanus Bojopoga. CrokoifHas 53BOJNIOUMS MaJIOMAacCUBHBIX 3BE3, W
IPABUTAIIMOHHBIA KOJIJIAIIC M B3pPBIB C OOpa30BAHMEM HEWTPOHHOW 3BE3/bl WIH
YEpHOM IBIphl MACCUBHOM 3Be3/bl. OnpeieieHne Bo3pacTa 3BE3/IHBIX CKOIJIEHUN U
OTJAEJBbHBIX 3BE3/] U TPOBEPKA TEOPUHU IBOJIFOLIUM 3BE3I.

Mueunslii IIyTh (3 4)

I'a3 u nbLb B ['aslakTHKe.

Kak oOpa3yroTcs orpaxaTtenbHble TyMaHHOCTH. I[louemy cBersitcs nuddy3Hbie
TYMaHHOCTH

Kak KOHLIEHTpUPYIOTCS Ta30BBIE U MBLJIEBbIE TYMAHHOCTH B ['ajakTHKe.
PaccestHHbI€ M IIapPOBbIE 3BE3AHbIEC CKOIVICHUS.

Habmromaembie cBOMCTBAa pacCesHHBIX 3BE3HBIX CKoOIUleHWH. Halmromaemblie
CBONCTBA IIAPOBBIX 3BE3HBIX CKOILUIEHUM. Pactipenenenue u xapakrep IBUKEHUS
ckorieHur B ['anmaktuke. Pacnpenenenue 3BE3], CKOIUIEHWM, Ta3a W TbUIA B
lanakruke.

CeepxmaccuBHasi 4€pHas Jblpa B LEHTpe [alakTUKM U KOCMHYECKHUE JIyYH.
NudpakpacHble HaOMOAEHUS JBIKEHHUS 3BE3N B IeHTpe [amakTuku u
oOHapyxeHHe B LeHTpe [alakTUKM CBEPXMACCUBHOM 4YepHOW JbIpbl. Pacuér
apaMeTpoB CBEPXMACCUBHON u€pHOM nbIpbl. HaOmonenus KocMHUUeCcKuX Jiydei u
UX CBSI3b CO B3PhIBAMH CBEPXHOBBIX 3BE3I.

lagakTuky (3 4)

Kak xmaccuduiupoBanu rajgakTukd 1o ¢GopMe W KaMepTOHHAas Juarpamma
Xab6ma. CBoiicTBa CHHMPAIbHBIX, AJUIMINTUYECKUX M HENPABUIBHBIX TaJaKTHK.
KpacHoe cMmenienne B CrieKTpax rajJakTUK U ONPEAECICHUE PACCTOSHUS 10 HUX.
3akon Xa00.a.

Bpamienue raaktuk v TEMHasg MaTepUsi B HUX.

AKTHBHBIE TAIAKTUKHA U KBa3aphbl

[Ipupona axkTHUBHOCTH TaJlAKTUK, PAAUWOTAIaKTUKM M  B3aUMOJICHCTBYIOIIUE
rasakTuku. HeoObluHbIE CBOWCTBA KBa3apoB, MX CBA3b C SApaMU TaJlaKTHK U
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CkonjieHusi ral1akTHK

Halntonaembie CBOMCTBA CKOIUIGHWH TallaKTHK, PEHTICHOBCKOE W3IIyUYECHHE,
TeMIIepaTypa U Macca MEXTaJaKTUYECKOTo ra3a, He0OX0IUMOCTh CYIIECTBOBAHUS
TEMHOW MaTepuH B CKOIUICHMSX TajakTHK. OleHKa Macchl TEMHOW MaTepuH B
CKOIUIEHUAX. JSluencras CTPYKTypa pacupeAcieHus] TalakKTUKU CKOIUICHUM
raJaKkTHK.

Ctpoenue u >Boronus BeesaenHoii (2 4)

Koneunoctb M 0eckOHeYHOCTH BcejleHHOM - MapagoKchl KJIACCHYECKOM
KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TATOTCHUSI U MPEACTaBICHUS OKOHEUHOCTU U OECKOHEUHOCTH
Bcenennoii.  doromerpuueckuii  mapagokC U OPOTHBOPEYUS  MEXAY
KJIACCUYECKMMHU TPEJCTABICHUSIMA O CTPOCHMHM BceneHHOW W HaOMIoAeHUSIMU.
HeobxoaumocTh mpuBIeUeHHs 001IEH TEOPUH OTHOCUTEIBHOCTH ISl TIOCTPOCHUS
mozaenu BcenenHoil. CBs3p MEXAYy TI€OMETPUUYECKUMX CBOMCTB IPOCTPAHCTBA




BceenenHol ¢ pacnpeneneHueM U JBUKEHUEM MATEPUH B HEX.

Pacumpsiromasics Beesiennast
CBs3b CpeIHEN TIIOTHOCTH MAaTEPUU C 3aKOHOM PACIIUPEHUS U T€OMETPUUYECKUMHU
cporictBamu Bcenennon. EBKiuaoBa W HEEBKIWIOBA reoMeTpus BceneHHOM.
Onpenenenue paguyca u Bo3pacta Beenennoil. Monens «ropsiueid BeenenHoi» u
penukToBoe u3nydyeHuss OOpa3zoBaHME XUMUYECKUX 3JIEMEHTOB BO BceneHHOI.
O6unue renus Bo BceneHHOM M HEOOXOAMMOCTh 0Opa3OBaHMs €ro Ha PaHHUX
sTamnax dBoironuu BeenenHor. HeoOXoaQuMOCTh, HE TOJBKO BBICOKOW MJIOTHOCTH
BEILIECTBA, HO MU €r0 BBICOKOM TEMIIEpATypbl HAa PaHHUX HTallax 3BOJIOLUU
Bcenennon. PenukToBOo€ H3IyYyeHHE - M3IYYEHHE, KOTOPOE OCTaJIOCh BO
BceneHHo OT ropsiuero U CBEpXIUIOTHOTO COCTOSIHUSL MATEPUU HA PAHHUX dTarnax
*u3HU Bcenennoiti. Habmomaembie cBOWCTBa PEMKTOBOrO u3nydeHus. I[louemy
HEOOXOIMMO TPUBJICUYEHUE OOIIEH TEOpUH OTHOCUTEIHHOCTH IS TOCTPOCHUS
Mozaenu Beenennou.
CoBpeMeHHbIE NTPO0JeMbl acTPOHOMUM (3 1)
YckopeHnHoe paciupenne BeesleHHOM M TEMHAs SJHEPrus.
HaGntonenust cBepxHOBBIX 3BE3] | Tuma B Aai€KuX TallaKTUKaX M OTKPBITHE
YCKOpEHHOro  pacmupeHuss BcenenHoil.  OTKpeITHE  CUJIBI  BCEMHUPHOIO
OoTTajnkuBaHus. TEMHas 3Heprus yBEIUUMBAaEeT Maccy BceileHHOM mo mepe eé
pacumpenus. [Ipupona cunel BcemupHOro oTTankuBaHus.
OOnapyxeHue NJIAHET BO3JIe APYTUX 3BE3.
HaOGmtonenus 3a nBrkeHreM 3BE3/ U ONPEAeNICHUs MacC HEBUIAMMBIX CITyTHHUKOB
3BE3],, BO3MYIIAIOUMX HMX HOPSIMOJMHENHHOE IBWXKEHUE. MeToabl OOHapyXeHUs
sKk30mIaHeT. OLeHKa yCIOBHIl Ha MMOBEPXHOCTAX IK30MUIaHeT. [Iorck AK30IIaHeT ¢
KOM(OPTHBIMH YCITOBUSMHU JJIsI )KM3HU HA HUX.
[louckn »xku3HM M pasyma BO DBceneHHOMN. Passutne npencraBineHus o
BO3HMKHOBEHUHU U CYIIIECTBOBAHMM XU3HU BO BceneHHol. COBpEMEHHBIE OLIEHKU
KOJIMYECTBA  BBICOKOPA3BUTHIX  muBWin3auuii B [anmaktuke.  [lombiTkn
O0OHApY>KEHUSI U MOCHUTKH CUTHAJIOB BHE3EMHBIM [IUBHIIIA3AITUSM.
CpeacTBa 00y4eHus

o TexHudeckue u DIIEKTPOHHBIE CPEACTBA OOYYCHHUS W KOHTPOJISI 3HAHUI

y4aIInxcs;
o Pa3pgarouHblil U TUTAKTUYECKUN MaTepHal.
o IleyaTnsie mocobus.
e  MynsTUMenuitHbIE TOCOOUS.

Y4eOHO0-MeTOANYECKUIT KOMILIEKT, BKJIKOYasi 3JIEKTPOHHbIE pecypchl
1. "Actponomusa" 10-11 xkmaccel: yueb. mis oO0mieoOpa3oBaT. OpraHU3alUil:
6a3oBbIii ypoBeHb. / B.M. Yapyrun. - M.: [IpocBemenne, 2019. - 144 c.: . -
(Coepnr). ISBN 978-5-09-067980-0
http://www.college.ru/astronomy
http://astro.murclass.ru
http://kosmoved.ru/nebo_segodnya_geo.php
http://www.astronet.ru

abrwn
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KAJIEHAAPHO-TEMATHYECKOE
INJIAHUPOBAHHUE

10 ACTPOHOMHUMU
11 kaacc

OO0111ee KOJIMYECTBO YacoB: 34
KonmnaectBo yacoB B HeAemo: 1
YpoBeHb: cpenHee ob1ee oopasoanue, 10 — 11 kimaccel

(6a30BbIif)
Yuurens: Illennkos Ilept ['enHanbeBU4

KBaJ'H/I(bI/IKaIII/IOHHaH KaTeropus: BbICIIasd

Pabouas nporpamma mo yueOHOMY MpeAMETY «ACTPOHOMUS» COCTAaBIICHA Ha
OoCHOBEe (pemepanbHOTO KOMIIOHEHTa TOCYJApPCTBEHHBIX  00Opa30BaTEIbHBIX
CTaHAapToOB oOmero ooOpa3oBanHusi (nmpuka3 MwuHoOpa3oBanuss Poccun ot
05.03.2004  Nel089  «O6  yrBepxaeHun  DenepaqbHOrO0  KOMIIOHEHTA
rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAIHHOTO OOIIEro, OCHOBHOTO
oO1rero u cpeaHero (MmoixHOro) oduiero odopaszoBaHus»), Npukaza MuUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot 07.06. 2017 Ne 506 «O
BHECEHUU H3MEHEHM B  (emepanbHblii  KOMIIOHEHT  TOCYJapCTBEHHBIX
o0pa3oBaTelIbHBIX CTAHAAPTOB HAYAJIBHOrO OOIIEro, OCHOBHOIO OOIIEro u
cpenHero  (momHOro) obmiero  oOpa3oBaHWs, YTBEPXKIEHHBIM  MPUKA30M
MunucrepctBa obpazoBanus Poccuiickoir denepanuu ot 5 mapra 2004 r. Ne
1089», ¢ yuerom aBTOpCcKOM nTporpamMmmbl B.M. Hapyruna «A23 AcCTpoHOMUS.

¢. Kneméska
2020



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema ypoka Hara
Ypoka mJiaH ‘ paxT
Pazoen «Beeoenuern. Beeco uacos:1
1. BBezgenue B acTpoHOMMUIO.
Pazoen «Acrpomerpusi». Bcezo uacos: 5
2. 3Bé31HOE HEDO.
3. HebecHble KOOPIUHATHI.
4, Buanmoe nBmxenue riadet U CoJIHIIA.
5. JIBmxenue JIyHbl U 3aTMEHUS.
6. Bpewms u xaneHaaps.
Pazoen «HeOecHasi mexanuka». Bcezo uacoes: 3
1. Cucrema mupa.
8. 3akonbl Kemiepa ABuKEHUS TUTAHET.
Q. KocMmuueckre CKOpOCTH U MEKIUIAHETHBIE TIEPENIETHI.
Pazoden «Ctpoenue CotHeYHOM cUCTeMbl». Bcezo uacos: 7

10. CoBpeMeHHbIE TPECTABICHUSI O CTPOCHUU M COCTaBE

COIHEYHOI CUCTEMBI.
11. [1nanera 3emis.
12. JlyHa u e€ BnusiHue Ha 3eMIIIO.
13. [1naHeTbl 3eMHOM TPYMIIBI.
14, [Inanerbi-rurantsl. [1aHeTHI-KapIUKH.
15. Mareie Tena ColnHEYHOU CUCTEMBI.
16. CoBpeMeHHBIE TPEACTABICHUS O MPOUCXOXKICHUHU

COJIHEYHOMN CUCTEMBI.

Pazoen «Acrpodusuka u 3B€31Hass acTpoHOMus». Bcezco uacos: 7

17. MeTtobl acTpoU3NIECKUX HCCIICIOBAaHUM.
18. Comnnie.
19. BHyTpeHHee cTpoeHne U HCTOYHUK dHeprun ConHia.
20. OCHOBHBIE XapaKTEPUCTUKHU 3BE3I.
21. benbie kapivku, HEUTPOHHBIE 3BE3[IbI, YEPHBIEC IBIPHI.

JIBOVIHBIE, KpAaTHBIE U TIEPEMEHHBIE 3BE3/BI.
22. HoBble 1 CBEpXHOBBIE 3BE3/IBI.
23. DBOJIFOLINS 3BE3 .

Pazoen «MJaeunslii nyTb» Bcezo uacoe: 3

24, I'a3 u nbutb B ['anakrtuke.
25. PaccesinHbIe U 11apOBBI€ 3BE3HBIE CKOILJICHUS.
26. CBepxmaccuBHas 4€pHas JAblpa B ILEHTpe MIIEUHOro

IlyTn.

Pazoden «I"'anakrukn». Bcezo uacos: 3

27. | Knaccudukanus ranakTuk. |




28.

AKTHBHBIC TAJIAKTUKA U KBa3apkhl.

29. CKoOrIeHUs TaJIaKTUK.

Pazoden «Ctpoenue u 3Bosouns Beesennoit». Bcezo uacos: 2
30. KoneuHnocTh 1 0eckOHEUHOCTh BeeneHHOM.

Pacmmpsiromasicst Becenennast.
31. Mopnenb «ropsiueil BeceneHHOW» U pENUKTOBOE

U3JIy4EHHE.

Pa3nen «CoBpeMeHHbIe P00JeMbl aCTPOHOMUW». Bcezo uacos: 3

32. YckopenHoe pacmupenue Bceenmennodr w o TEMHas

SHEPTHSL.
33. OObHapyxeHHe MIaHeT BO3JIE IPYruX 3BE3 .
34, [Touck xu3HU U pazyma Bo BceneHHOM.
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