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HOACHUTEJBHAS 3AIINCKA
OO0mas xapakTepucTUKA y4e0HOI0 NpeaMera.

ACTpOHOMUS B POCCUMCKOM IITKOJIE BCETJIa pacCMaTpyBaiach Kak Kypc, KOTOPbIi, 3aBepiias (PU3nKo-MaTeMaTHIeCKOe
00pa3oBaHKE BBIMMYCKHUKOB CPEAHEHN IITKOJIbI, 3HAKOMHUT MX C COBPEMEHHBIMU MPEACTABICHUSIMU O CTPOSHUH U 3BOJIIOIIUN
Bcenennoit u cnoco0cTBYeT OpMHUPOBAHUIO HAYYHOTO MUPOBO33pEHMs. B HacTosee BpeMs BAXKHEHIIIMMHA 33/ 1a4aMu
aACTPOHOMUHU SIBIISIIOTCSI (POPMUPOBAHUE TIPEICTABIICHUN O €IMHCTBE (PU3MUECKUX 3aKOHOB, IEHCTBYIOMNX HAa 3eMJie U B
0e3rpaHnyHOi BcelleHHOM, 0 HEeMPEPHIBHO MPOUCXOASIIEH ABOTIOLMH HAIIEH MIaHEThl, BCEX KOCMUUYECKUX TEJ U UX CH-
CTeM, a Takxke camou BceneHHo.

Ilesu 1 3a1a4M M3YYEHUSI ACTPOHOMMUM.

[Ipy n3ydyeHnn OCHOB COBPEMEHHOM aCTPOHOMHUYECKON HAYKH MEPEN YHAUTUMHUCS CTaBATCS CIEAYIOIINE eJIH:

e TOHSTH CYIIHOCTh TOBCETHEBHO HAOIIOAAEMBIX U PEIKUX aCTPOHOMUYECKUX SIBJICHUI;

e TIO3HAKOMMTBCS C HAYYHBIMH METOJaMH U UCTOpUEN n3yueHus: Beenennou;

e TOJYYHUTH IPEACTABICHHUE O JSHCTBUHU BO BCelleHHOM (PH3HMYECKUX 3aKOHOB, OTKPBITHIX B 3¢MHBIX YCIIOBUSX, U
€IMHCTBE MEraMupa U MUKPOMHUPA;

e 0cCO3HaATh cBo¢ MecTo B ComHeuHOM cucteme u ["amakTuke;

e OIIYTUTH CBA3b CBOETO CYIIECTBOBAHUS CO BCEW UCTOPUEH 3BOJIIOIIMKA MeTarajnakTHKy,

e BBIPAOOTATh CO3HATEIHLHOE OTHOIICHUE K aKTUBHO BHEAPSIEMOM B HAIy KM3Hb ACTPOJIOTHH M IPYTHM OKKYJIbTHBIM
(230TEpUYECKHUM) HAYKaAM.

I'naBHas 3aga4ya Kypca — AaTh yYalIMMCS LIEJIOCTHOE MPEACTABICHUE O CTPOCHUH U SBOJIIOIMU BCelleHHOM, pacKpbITh
nepes HUMUA aCTPOHOMUYECKYIO KapTuHy Mupa XX B. OTcrofia cieyer, YT0O OCHOBHOM yIIOp NpH U3yYEHUU aCTPOHOMUU
JIOJDKEH OBITH CJEJIaH Ha BOMPOCH! aCTPO(U3UKU, BHETATAKTUYECKON aCTPOHOMUHU, KOCMOTOHUHU M KOCMOJIOTHH.



OINIMCAHUE MECTA YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE
Pabouas nmporpamma no actponomuu B 10 u 11 xmacce cocrasiena B coorserctBuu ¢ @I'OC COQO. Pabouas mpo-
rpaMMa pa3paboTaHa MPUMEHUTENIBHO K Y4eOHOI MporpaMMe Mo acTpOHOMUHU AJis 00IIe00pa30BaTeIbHBIX YUPEKICHUN
«Actponomus 10-11 kmace», B.M. Yapyrun 2017r. KanengapHo-treMaTudeckuil miiaH OpUESHTHPOBAH HA MCIIOJIb30BAHHE
yaeOHnka 6a3oBoro ypoBHs Actponomus 10-11 kmace, B.M. Yapyrun 2017T.
ACTpOHOMHUS B LIKOJIE - 3TO KypC, KOTOPBIi, 3aBepiias (PU3nKo-MaTeMaTHYECKOe 00pa30BaHKE BBIITYCKHUKOB CPE/I-
HEH MIKOJIbI, 3HAKOMHT WX C COBPEMEHHBIMU MIPEICTABICHUSIMH O CTPOCHHH U 3BOJIIOLIMHU BeenenHoii u cnocodctByeT dhop-
MUPOBaHUIO HAYYHOTO MUPOBO33peHus. B HacTosee BpeMs BaXKHEUILIMMU 3a/1a4aMi aCTPOHOMUH SIBJISIFOTCS (POPMUPOBA-
HUE NPEJCTaBICHUN O €IMHCTBE (PU3MUECKUX 3aKOHOB, AEUCTBYIOMX Ha 3emiie U B Oe3rpaHnuHoi Bcenennoil, o Henpe-
PBIBHO ITPOUCXOASAIIECH IBOIIOLNHN HAIIEH IIJIJAHETHI, BCEX KOCMUYECKUX TEJl U UX CUCTEM, a Takke camoil BecenleHHOH. AcT-
POHOMUS peaju3yeTcs 3a CUET LIKOJIBHOI0 KOMIOHeHTa. M3yuenue kypca paccuntano Ha 34 yacos. [Ipu nmianupoBanuu 1
yac B Henento B 10 kiacce: 34 vacos, B 11 kiacca u 34 vaca. [Iporpamma aiis 10 1 11 ki1accoB UGHTUYHA, STO BBI3BAHO
TE€M, YTO aCTPOHOMHUS B JajbHeiiieM OyaeT udydarbes B 10 kiacce. B Toxxe Bpemsi HEOOXOAMMO BOCIIOJIHUTH U3yYCHUE
actpoHomuu yvyanmmucs 11 kiacca, Tak kak B 10 ki1acce OHM aCTpOHOMUIO HE U3YYaJIH.

Cnucok jiureparypbl

. Actponomust - YueOnuk i 10 kmacca cpeaneii mikoisl - Boponmos-Benbsimuaos b.A. - 1983
. Knura it uteHus o actpanomuu, actpodusuka, s 8-10 kinaccos, laraes M.M., Hapyrun B.M., 1988
. KHura nns ureHus mo acTpoHOMHHM, acTpodusuka, yaeOHoe nocobue ans ydaumxcesa 8-10 kimaccos, [laraes

M.M., Hapyrun B.M., 1988

. Actponomus 11 xnace, I'any3o U.B., 'ony6es B.A., [llumbanes A.A., 2010

. Actporomus, 11 kinacc YuebHuk nist o061meo0pa3zoBaTeIbHBIX YIEOHBIX 3aBeeHn, BopoHiioB-BenbsaMuHoB
b.A., Ctpayt E.K., 2003

. Actponomus, 11 knacc, Boponuos-BenbsimunoB b.A., 1989

. Actponomus, 11 kmace, ['amy3zo U.B., 'omy6es B.A., 2009

. Actponomus, 11 knacc, 3acoB A.B., Kononosuu 3.B., 1993
. Actponomus, 11 knace, [Toppupses B.B., 2003
. Actponomust, yueOHuk aiisi 11 kitacca o01eodpasoBatenbHbIX yupexxaenui, Jlesuran E. I1., 1994

. Actponomus, yueoHuk ais 11-ro knacca, ['any3o U.B., ['ony6es B.A., [lIumbanés A.A., 2015



IJIAHUPYEMBIE PE3YJIBTATHBI U3YUEHUA ACTPOHOMMUMU B 10, 11 KTACCAX
JINYHOCTHBIMH pe3yJIbLTATAMM OCBOCHHS Kypca aCTPOHOMHUU B CpeAHEH (ITOTHOM) IIKOJIE SBJISFOTCS:

o (opMupOBaHHE YMEHUS YIIPABJISITH CBOSH MTO3HABATEIILHON JIEATEIbHOCTHIO, OTBETCTBEHHOE OTHOIIICHHE K y4e-
HUI0, TOTOBHOCTh M CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO, a TAK)KE OCO3HAHHOMY TIOCTPOCHHIO MH-
JTUMBUAYaJIbHOW 00pa30BaTEIIbHOM JIESITEIIbHOCTH HA OCHOBE YCTOMUMBBIX [T03HABATEIILHBIX HHTEPECOB;

o (opMupoBaHUE MMO3HABATEILHON U MHPOPMAITMOHHON KYJIBTYpPbI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEILHON pabOThI
C KHUTaMU U TEXHUYECKUMU CPeACTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

o (opmupoBaHue yOSKICHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHOB IIPUPOJIBI M X UCTOJIb30BaHUSI Ha 0J1aro pa3Bu-
THS YEJIOBCUECCKOM IIMBUJIM3AIIHN;

o (opMuUpOBaHUE YMEHUSI HAXOJIUTh aJICKBATHBIEC CTIIOCOOBI MOBEACHUS, B3aUMOJICHCTBUS U COTPYIHUUECTBA B MIPO-
1ecce yueOHOM M BHEYUEOHOM JAeATEILHOCTH, IIPOSIBISATh YBAXKUTEIIBHOE OTHOIIIEHNE K MHEHUIO OTITIOHEHTA B X0J1¢
00CYXKJIEHUs CIOPHBIX TTPOOJIeM HayKH.

o [I'pakmanckoe BocnMTaHHUE:

MPEACTABICHUE O COLMATIBHBIX HOPMAX U MPAaBUJIAX MEXKIIMYHOCTHBIX OTHOIICHUHM B KOJUIEKTUBE, B TOM YHUCJIE B COIU-

aJbHBIX COOOIECTBAX; TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JACATEIBHOCTH NP BBHITIOJHEHUH YISOHBIX, ITO3HA-

BaTEJIBbHBIX 337124, CO3/IaHUHU YUEOHBIX IIPOCKTOB; CTPEMJICHHE K B3aUMOIIOHHMAHHUIO U B3aMMOIIOMOIIIH B TIpOIIecce

ATOM yueOHOM NesATeIbHOCTU; TOTOBHOCTh OIIEHHUBATh CBOE MOBEACHUE U MTOCTYIKU CBOMX TOBAPHUILICH C MO3UIUU

HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB.

o IlarpuoTHuyeckoe BoCIMTAHME:

LIEHHOCTHOE OTHOIIEHHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, UICTOPUUECKOMY U HAYYHOMY HACJICIMIO; TOHUMAHUE 3HA-

yeHus MHOPMATUKH KaK HAyKH B )KM3HU COBPEMEHHOTO OOIIIECTBA; BJIaJICHUE TOCTOBEPHON MHOpMaIEe 0 epe1o-

BBIX MUPOBBIX U OT€UECTBEHHBIX IOCTUKEHUSIX B 00JACTH aCTPOHOMHUU U KOCMOJIOTHH; 3aMHTEPECOBAHHOCTh B HayU-

HBIX 3HAHMUSIX O TEXHOJIOTHYECKOU TpaHCcPopMaIiiu COBPEMEHHOTO 00IIIECTRA.

o JlyXOBHO—HPaBCTBEHHOE BOCIIMTAHHE:

OpHEHTAIIUS Ha MOPAJIbHBIE IIEHHOCTH U HOPMBI B CUTYaIUsX HPAaBCTBEHHOTO BHIOOPA; TOTOBHOCTH OIIEHUBATH CBOE

MOBEAEHUE U NIOCTYIIKH, & TAKXKE MMOBEAECHUE U OCTYIIKU APYTUX JIFOAEH C MO3ULIMU HPABCTBEHHBIX U MIPABOBBIX HOPM

C YYETOM OCO3HAHUS MOCIEACTBUH MTOCTYIKOB; aKTUBHOE HEMPUATUE aCOLMATBHBIX ITOCTYIIKOB, B TOM YUCJIE B CETH

HTEpPHET.



o JcTeTHYecKOe BOCIIUTAHME:

DcTeTUYeCKOe OTHOMIEHUE K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPOMCTBY COOCTBEHHOT'O OBbITA.

o IleHHOCTM HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUECKUX MPEACTABICHUI 00 CTPOCHUU BCEJICHHON COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOW MTPAKTUKHU M COCTABIIIOIIMX 0a30BYI0 OCHOBY JUIsl HOHUMAHMSI CYLIHOCTH
HAy4YHOW KapTUHBI MUPA; MHTEPEC K O0YUCHHIO U NMMO3HAHUIO; TI0003HATEILHOCTD; TOTOBHOCTh U CIOCOOHOCTH K Camo-
00pa30BaHMIO, UCCIIEI0BATENBCKON JESTENIbHOCTH, OCO3HAHHOMY BbIOOpPY HAalpaBIECHHOCTH U YPOBHS 00y4€HHUS B
JaJbHENIIEM; CPOPMUPOBAHHOCTh TEXHOJIOTMYECKOM KYJIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOATEIBLHONU PabOTHI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypoOil, pa3HOOOpa3HBIMU CPEACTBAMU UMHPOPMAIIMOHHBIX TEXHOJIOTUH, a
TaK)K€ YMEHUSI CAMOCTOSITENIbHO OIPEENATh LIETH CBOEro 00y4YEHHUs, CTaBUTh U (POPMYIUPOBaATh sl ceOsl HOBBIE 3a-
Jadn B yu€Oe U Mo3HaBaTENbHOM I€ATEIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MO3HABATENIbHOM JI€ATEIbHO-
CTH.

o ®opMHpOBaHME KYJIbTYPbI 310POBbS:

OCO3HaHUE [IEHHOCTH XU3HH; OTBETCTBEHHOE OTHOILLIEHNE K CBOEMY 3/I0POBbIO; YCTAHOBKA Ha 3/J0POBBIil 00pa3 )KU3HU.
o TpynoBoe BociuTanue:

MHTEPEC K MPAKTUYECKOMY M3ydeHHIO npodeccuil U Tpyaa B chepax npodhecCHOHATBLHON 1eATebHOCTH, CBI3AHHBIX C
KOCMHUYECKOW MPOMBIIIUIEHHOCTHI0, OCHOBAaHHBIMH Ha IOCTH)KEHUSIX HAYKH ACTPOHOMUH U HAYYHO—TEXHUYECKOTO
Mporpecca; OCO3HaHHbIN BEIOOP U MOCTPOCHHUE UHMBHUIYaIbHOU TPAEKTOPHH 00pa30BaHUs U )KM3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX U OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEN.

e JKOJIOTHYeCKOe BOCIIMTAHHE:

OCO3HaHUE TI00aIbHOI0 XapaKkTepa dKOJIOrHUYECKUX Mpo0ieM U MyTel UX pelieHus], B TOM YUCJIe BHEITHUX KOCMUYe-
CKHX yTpO3.

MeranpeameTHbie pe3yJbTaThl OCBOCHHS MPOrpPaMMbl ITPEANOIararT:

e HaXOJHWThH MPOOJIEMY MCCIICIOBAHUS, CTABUTH BOIIPOCHI, BEIIBUTATH TUITOTE3Y, MpE/IaraTh albTePHATHBHBIC CITO-
cOOBI pereHus MPoOIeMbI U BRIOUPATh U3 HUX Hanbosee 3 PEeKTUBHBIN, KIacCUUIIUPOBATH OOBEKTHI UCCIIEI0BA-
HUS, CTPYKTYPUPOBATh U3y4aeMbIii MaTepHall, apryMEHTUPOBATh CBOIO TIO3UITHIO, (DOPMYIMPOBATH BHIBOBI U 3a-
KITFOUCHUS,

e AHAM3HWPOBATH HAOIIOAACMBIC SBJICHUS U OOBSICHATH IPUYMHBI X BOSHUKHOBEHUS;



e Ha MMPAKTUKE TMOJIH30BATHCSI OCHOBHBIMU JIOTHYECKUMU TTPHUEMaMH, METOIaMH HAOTIOICHUS, MOICITUPOBAHMS, MBIC-
JIEHHOT'O SKCIIEPUMEHTA, MPOTHO3UPOBAHHS;

¢ BBINIOJIHATH ITO3HABATEIBHBIC U MPAKTUYECKUE 3aJaHUSI, B TOM YHCIIE IPOCKTHBIE;

e W3BJIEKATh MH(POPMAIHIO U3 PA3TMYHBIX HCTOYHUKOB (BKIIOYAst CPEACTBA MACCOBOW MH(POPMAIIUH U HHTEPHET-Pe-
CypChl) U KPUTHYECKHU €€ OLICHUBATH;

e TOTOBHUTH COOOIIECHUS 1 MTPE3CHTAIINN C UCIIOJIb30BAHUEM MaTEPHAIIOB, TTOJYYCHHBIX U3 IHTepHETa U APYTHX HUC-
TOYHHUKOB.

IIpeamMeTHbIe pe3yabTaThl U3yUYEHUS aCTPOHOMUHU B CpeiHEH (MOJTHOM) KO MPEJCTaBICHBI B COAEPKaHUU Kypca 110
TEMaM.

OO0ecrneunTh TOCTUKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMBbl, CO37aTh OC-
HOBY JJIsI CAMOCTOSITEILHOTO YCIIEITHOTO YCBOCHUS O0OYyYaIOIUMKCS HOBBIX 3HaHUM, YMEHUH, BUJIOB U CIIOCOOOB Jiesi-
TEJIBbHOCTH JIOJKEH CUCTEMHO-/IESITEIbHOCTHBIN MOX0/1. B COOTBETCTBUM C 3TUM MOJAX0J0M UMEHHO aKTUBHOCTh 00yYa-
IOIIUXCS] IPU3HAETCS OCHOBOM JOCTHXKEHHUS PA3BUBAIOIIUX II€JIei 00pa3oBaHUsl — 3HAHUS

HC MNepeaar0TCAa B TOTOBOM BHUC, a I[O6BIBaIOTCH yYHJaliuMHUcCs B IIPOLECCE M03HABaTEIILHOM JACATCIBHOCTH.

OaHUM U3 MyTel NOBBIIEHUS MOTHUBAUU U 3PHEKTUBHOCTH YUYEOHON AEATEIBHOCTA B OCHOBHOM IIKOJIE SIBJSIETCS BKIIIO-
YEHUE YUalUXCs B YYEOHO-UCCA008AMENbCKYIO U NPOEKMHYIO 0esimelbHOCHb, KOTOPas UMEET CIIEAYIOLINEe 0COOEHHO-
CTH:

1. uenu v 3aa4u 3TUX BUJOB JCSITEIBHOCTH YUaIIUXCS OMPEACAIOTCS KaK UX JIMYHOCTHBIMU MOTUBAMHU, TaK U
COITMATILHBIMU. DTO O3HAYAET, UTO TaKasl JACATEILHOCTh JOJDKHA ObITh HAMPaBJICHA HE TOJBKO Ha TMOBBIIICHUE
KOMIIETEHTHOCTH MOAPOCTKOB B MPEIMETHOM 00J1aCTH ONMPEICICHHBIX YU€OHBIX NUCITUILINH, HE TOJIBKO Ha
pa3BUTHE UX CIIOCOOHOCTEH, HO M Ha CO3JaHue MPOAYKTA, UMEIOIIETO 3HAYMMOCTh ISl IPYTHX;

2. yueOHO-uCCIeA0BaTeNbCKas U MIPOCKTHAS ICSITEILHOCTh JOJIKHA ObITH OpraHW30BaHa TaKUM 00pa3oM,
4YTOOBI yYallrecs: CMOTJIM peajn30BaTh CBOM MOTPEOHOCTH B OOIIEHUH CO 3HAUUMBIMU, pePEpEHTHBIMU
IpyIIaMu OJHOKJIACCHUKOB, yuuTesnen T. . CTposi pa3audHOTO PoJia OTHOIIEHUS B XO/€ IeJIeHAIIPaBIICH-
HOU, MIOUCKOBOM, TBOPYECKON U MPOAYKTUBHOU JIEITEIBHOCTH, HOJAPOCTKH OBJIAJICBAIOT HOPMAMU B3aUMOOT-
HOIIICHHWI C Pa3HBIMU JIFOJbMHU, YMEHHUSIMH TIEPEXOIUTH OT OJTHOTO BUJA OOIIEHUS K IPYTroMy, TPHOOPETAIOT
HABBIKA WHIMBUIYATbHOW CAMOCTOSITEIBHON PabOThI U COTPYAHUYECTBA B KOJUICKTHBE;



OpraHu3alys y4eOHO-UCCIEN0BATENbCKUX U MPOEKTHBIX PAa0OT MIKOJIBHUKOB 00ECIIEYNBAET COYETAHUE PA3ITMYHBIX BU-
JIOB TIO3HABATENIbHOM AESITeNbHOCTU. B 3THX BUAAxX JAESATENIbHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTHUECKH JIIOObIE CIIO-
COOHOCTH MOJPOCTKOB, PEATU30BAHBI JINYHBIE IPUCTPACTHS K TOMY WM MHOMY BHUY JI€ATEIIBHOCTH.

B pe3yJabTare u3y4yeHus npeaMera yqyaimmecs J10KHbI:

* [lomyuuTh mpeacTaBleHUs O CTPYKType W MaciiTabax BceneHHON u MecTe yenoBeka B HEW. Y3HaTh O CPEICTBax,
KOTOPBIE HCTIONB3YIOT aCTPOHOMBI, YTOOBI 3aTJIIHYTh B CaMble YAAIEHHBIEC YTOJIKH BeeneHHol 1 He TOJBKO YBUACTh Hebec-
HBIE TeJIa B HEJIOCTYIIHBIX ¢ 3€MJIA AUana30Hax JJIMH BOJIH 3JIEKTPOMAarHUTHOTO U3JIy4E€HMS, HO M Y3HATh O HOBBIX KaHAJIaX
HOJTy4yeHUs] THPOPMAIIUN O HEOECHBIX TEJIaX C MOMOIIBI0 HEUTPUHHBIX U IPaBUTALIMOHHO-BOJIHOBBIX TEJIECKOIIOB.

* Y3HaTh 0 HAOJIIOJAEMOM CIIOKHOM JIBMKEHUU IutaHeT, JIynel u ConHia, ux uHTepnperauuu. Kakywo poib urpanu
HaoOmoaeHus 3atMeHuil JIynel u CosHIa B )KU3HU OOIIECTBA U UCTOPUS UX HaydHOro oObsicHeHUs. Kak Ha ocHOBe acTpo-
HOMUYECKHUX SIBJICHUH JIIOJU HAYYUIIUCh U3MEPATh BPEMS U BECTH KAJICHAPb.

* Y3Hath, Kak Ojarogaps pa3BUTUIO aCTPOHOMMH JOAU MEPEILIH OT MPEICTABICHHS T€OLIEHTPUUECKON CUCTEMBI MUpa
K PEBOJIIOLIMOHHBIM IMPEICTABICHUAM T'€IMOLIEHTPUUYECKOI crucTeMbl Mupa. Kak Ha ocHOBe mocienHel ObLIM OTKPBITHI 3a-
KOHBI, YIIPABJISAIOIINE IBUKEHUEM IUIAHET, U MIO3HEE, 3aKOH BCEMUPHOT'O TATOTEHUS.

» Ha mpumepe ucnosib30BaHus 3aKOHA BCEMUPHOTO TATOTEHHUS IMOJIyYUTh MPEICTABICHUS O KOCMUYECKAX CKOPOCTSIX, Ha
OCHOBE KOTOPBIX PACCUMUTHIBAIOTCSA TPACKTOPHUH MOJETOB KOCMUYECKUX ANNapaToB K IUIAHETaM. Y3HaTh, KAK MPOSBISAET
ce0st BCEMUPHOE TATOTEHHUE Ha SIBJICHUSAX B cucTeMe 3eMiisi—JlyHa, ¥ 3BOJIIOLMIO 3TOM CUCTEMBI B Oy IyILIEM.

* Y3HaTh O COBPEMEHHOM ITPEACTABIEHUH, O CTPOCHUH COJTHEYHON CHCTEMBI, O CTPOEHUH 3€MJIM KAK IUIAHETHI U TIPU-
poze mapHUKOBOro 3¢ (eKTa, 0 CBOMCTBAX IJIAHET 36MHOM I'PyNIbl U MJIAHET-TUTAHTOB U 00 UCCIEAOBaHUSIX aCTEPOUIOB,
KOMET, METEOPOUIOB M HOBOT'O KJlacca HEOECHBIX TeJ KapJIMKOBBIX IUIAHET.

* [ToayuuTs npeacTaBlieHUuEe 0 METOAaxX acTpO(U3MUECKUX UCCIECOBAHUM U 3aKOHAaX (PU3UKHU, KOTOPbIE UCIOJIB3YIOTCS
JUTSL U3y4eHUs PU3NYECKH CBOMCTB HEOECHBIX TETl.

* V3Hath npupoay CosHIa 1 ero akTUBHOCTH, KaK COJTHEUHAsi aKTUBHOCTD BIIUSIET Ha KIUMAT U Ouocdepy 3emiu, Kak
Ha OCHOBE 3aKOHOB (PM3MKU MOKHO paccuuTaTh BHyTpeHHee cTpoeHre CoHIa U Kak HaOII0IeHHs 32 TOTOKaMU HEUTPUHO
ot CoJiHIIa TOMOTJIM 3aryIIHyTh B HeHTp COoJIHIIA U y3HATh O TEPMOSIEPHOM HCTOYHUKE SHEPTUU.

* Y3HaTh, KaK ONPEAEIAIOT OCHOBHBIC XapaKTEPUCTUKH 3BE3]T U UX B3aUMOCBSI3b MEXAY COOOM, 0 BHyTPEHHEM CTPOEHUH
3BE3]] U UCTOYHUKAX UX DHEPrUHU; O HEOOBIYHOCTH CBOMCTB 3BE37 O€NbIX KAPIUKOB, HEUTPOHHBIX 3BE3/ U YEPHBIX JBIP.
VY3HaTh, KaK POXKIAAIOTCS, )KUBYT U YMUPAIOT 3BE3/BI.

* Y3HaTh, Kak 10 HaOJIOICHUSIM MyJIbCUPYIOIINX 3BE3] LIeden] ONPEAEIISITh PACCTOSIHUS 10 APYTHX TAIaKTHK, KaK acT-
POHOMBI 110 HAOIIOACHUAM JBOMHBIX U KPATHBIX 3BE3]1 ONPEAEISAIOT UX MACCHI.



o [lomyuuTs mpeacTaBieHUsI O B3pPbIBaX HOBBIX U CBEPXHOBBIX 3BE3] M Y3HATh, KaK B 3BE3/1aX 00pa3yroTCs TsKEbIC
XUMHAYECKHUE IJIEMEHTBI.

* Y3HaTh, Kak ycTpoeHa Hama ['anaktnka — Mueunsiit [1yTs, Kak pacrpeneneHsl B HEH pacCEsTHHBIE U IIAPOBbIE 3BE3I-
HBIE CKOTUICHUS, U 00Jiaka MEX3BE3IHOTO Tra3a U NbUIH. Kak ¢ momoipio HaOmoAeHU B MHPPAKpaCHBIX JTydyaxX yJanoch
IIPOHUKHYTH YEPE3 TOJIILY MEK3BEZTHOIO ra3a U NbUIA B IEHTP | AJIaKTHUKH, YBUETH IBUKEHUE 3BE3] B HEM BOKPYT CBEPX-
MAaCCUBHOM YEPHOU JIBIPBI.

* [TosyunTh IpeCTaBICHNE O PA3JIMYHBIX TUIIAX TAIAKTUK, Y3HATH O IPOSBICHUSX AKTUBHOCTH TAJIAKTUK U KBa3apoB.,
pacnpeeeHn TaJlakTUK B IPOCTPAHCTBE U (POPMUPOBAHUU CKOILJICHUH U TYEUCTON CTPYKTYPBI UX pacCIpeICICHHUS.

* Y3HaTh O CTPOCHHUH U 3BOJIIOLMK YHUKaJIbHOrO 00bekTa Beenennoit B nenom. Ilpocinenuts 3a pa3BuTHeM mpecTaB-
JIEHUH 0 KOHEYHOCTU U OECKOHEYHOCTH BeenenHol, o pyH1aMeHTalIbHbIX TapaJoKcaX, CBA3aHHBIX C HUMHU.

* [IoHATh, KaK U3 HAOIIOAAEMOI0 KPACHOTO CMEIIECHHUS B CIEKTPaX JANEKUX TalakTHK MPUILIN K BBIBOAY O HECTAIHO-
HApHOCTH, pacluupeHnu BeeneHHo, 1, 4To B MpOLUIOM OHa Obla HE TOJIBKO INIOTHOM, HO U ropsiYe U, 4To HabogaeMoe
PEIMKTOBOE U3IIy4YEHUE TIOATBEPKAACT 3TOT BaXKHBIN BBIBOJ COBPEMEHHON KOCMOJIOTUH.

* Y3HaTh, KaK OTKPBUIM YCKOPEHHOE PaCIIUpEHUE BCENEHHON U €r0 CBS3BIO C TEMHOM YHEPrUed U BCEMUPHOUW CHIION
OTTAJIKMBAaHUS, IPOTUBOCTOSAIEN BCEMUPHOU CUIIE TSATOTECHHUS.

* Y3HaTh 00 OTKPBITHH SK30IJIAHET — IUIAHET OKOJIO APYTHX 3BE3/ U COBPEMEHHOM COCTOSIHMM MPOOJIEMBI MIOKMCKa BHE-
3€MHBIX IMBUJIN3ALUN U CBSI3U C HUMHU.

* HayuuThcst NpoBOAUTE MPOCTEMIINE aCTPOHOMUYECKHE HAOIIOIEHUS, ODUEHTUPOBATHCS CPENIU IPKUX 3BE3 U CO3BE3-
I, U3MEPATH BBICOTHI 3BE34 M CoJHIA, ONPENENaTh aCTPOHOMUYECKUMH METOJAMHU BpEMs, IIUPOTY U JOJITOTY MECTa
HaOmoaeHu, n3mepATh Auametp CoslHIA U U3MEPSTH COJIHEUHYIO aKTUBHOCTh U €€ 3aBUCUMOCTb OT BPEMEHH.



1) COAEP’ KAHUE YYEBHOI'O ITPEJIMETA

http://spheres.ru/spheres 1-11/files/Sfery astronomiya 10-11 metodichka.pdf

COJEP/KAHUE KYPCA
BBenenue B aCTPOHOMUIO

CTpoeHHe H MaCIITA0bI BceﬂeHHOﬁ, H COBPEMECHHDLIC HaﬁJIIOI[eHI/ISI

Kakwue Tena 3anoiaHsioT BCCHGHHYI-O. KakoBbI nx XapaKTCPHBIC pa3MCPhBI U paCCTOAHUA MCIXKAY HUMU. Kakue (1)H3HLIGCKI/I€
YCIO0BUA BCTPCUHANOTCA B HUX. Bcenennas PaCIupACTCA.

FI[C H KaK pa60Ta10T CaMBIC KPYITHBIC OIITUYCCKUEC TCIICCKOIIbI. Kaxk ACTPOHOMBI UCCIICAYIOT raMMa-ru3JIyuUCHHUC Bcenen-
Hou. UTo YBUIACIIH I'PABUTAIMOHHO-BOJIHOBBIC HGﬁTpPIHHLIG TCJICCKOIIBI.

AcTpoMeTpus

3B€31HO0€E HE00 ¥ BUANMOE JIBHKEHHE He0OeCHBbIX CBETHII

Kaxkwue 3BE3161 BXOIAT B co3Be3aust Opuona u Jlebens. Comnile ABMKETCS 10 SKIMNTHKE. [[1aHeThl coBepIIaoT neTiaeo0-
pa3HoOE IBUKEHUE.

HebGecHbie koOpAMHATHI

Yrto Takoe HeOECHBIN IKBaTOp U HEOECHBIN Mepuanad. Kak CTposT 3KBaTOpUaIbHYI0 CUCTeMY HeOeCHBIX KoopauHat. Kak
CTPOSIT TOPU3OHTAIILHYIO CUCTEMY HEOECHBIX KOOPJIMHAT.

Buaumoe npm:xenue miaHet u CoaHna

[TetneobpazHoe ABMKEHHE TUTAHET, MOIMSATHOE U IPSIMOE ABMKEHUE TUIAHET. DKIIUITHKA, 30/IMaKaabHble co3Be3us. He-

paBHOMEpHOE JBM>KeHUE COJTHIIA MO SKIIUITHKE.


http://spheres.ru/spheres_1-11/files/Sfery_astronomiya_10-11_metodichka.pdf

JABu:kenue JIyHbl 4 3aTMEHUA

®da3pl JIyHbI 1 CHHOAMYECKUN MECSII, YCIOBUS HACTYIICHUSI COJTHEYHOTO M JIYHHOTO 3aTMEeHUH. [loueMy NMporucxoasr coJi-
HeuHble 3aTMeHus. Capoc U NnpeacKa3aHus 3aTMEHUN

Bpems u kajieHaapb

3BE3/THOE U COJIHEUHOE BPEMsi, 3BE3AHBIN U TPOITUYECKUM TO/I.

Y CTpoiCTBO TYHHOTO U COJTHEYHOTO KalleH1apsi, mpo0JieMbl Ux corjlacoBanusi KOnuaHCKuil M TpuropruaHCcKuil KajaeHaapHu.

HebecHass MexaHuka

I'esinoneHTpHYECKasi cHCTEMa MHpa

[IpencraBienns o ctpoeHr COHEYHOW CUCTEMBI B aHTUYHBIE BPEMEHA U B CPETHEBEKOBbBE. [ enoneHTpuyeckas cucteMa
MHpa, JOKa3aTeabCTBO BpalleHus 3emun BOKpyr CoiHia. [Tapannakc 3BE€3/1 1 onpeiesieHHe pacCTOSIHUS JO HUX, MapCeK.
3akonbl Kemiepa

OtkpeiTie U.Kemiepom 3akoH0B nBrkeHus miianeT. OTKpbITHE 3aKOHa BceMUpPHOTO TATOTEHUS U 0000IIEHHBIE 3aKOHBI
Kennepa. Onpenenenne macc HeOECHBIX Tell.

Kocmuueckue ckopocTu

Pacuérsl nmepBoit 1 BTOPOIl KOCMUUYECKON CKOpOCTH U uX (pusudeckuit cmbici. [lonér KO.A. T'arapuna Bokpyr 3emMiu 1o
KpyTroBO# opOuTe.

MexkiiaHeTHbIE IIEPesIeThI

[ToHsiTHE ONITUMATIBHOM TPAEKTOPHUM NOJIETA K TUIaHeTe. BpeMs monéra K 1iaHeTe U JaThl CTapTOB.

Jlyna u e€ Bausinue Ha 3emJ110

Jlynnsiii penbed u ero npupoja. [IpunuBHoe B3aumoseiictBue mexay Jlynoit u 3emnéii. Y nanenue Jlynsl ot 3emau u

CAJICHNEC BpalllCHUA 3emiu. HpCIICCCI/I}I 3€MHOM OCH U npcaABapCHUC paBHOﬂeHCTBHﬁ.



CtpoeHue COJTHEYHOM CHCTEMbI

CoBpemenHble npeacraBjieHus 0 CoJIHEYHO cucTeme.

CoctaB ConHeuHoil cuctemsl. [ImaHeTsl 3¢eMHOW TPYMIBI U TIAHEThI- TUTAHTHI, UX MPUHIMIHAIBHBIE pa3nudus. O0mako
komeT Oopra u [losic Kolinepa. PazMepsl Tl COTHEYHON CUCTEMBI.

Ilnanera 3emusn

®opma u pazmepsl 3emiid. BayTpennee ctpoenue 3emnn. Poibs napHukoBoro 3ggekra B popMUpOBAHUU KIMMaTa 3EMIIU.
Ili1aHeTsI 3¢eMHOM IPyNIbI

Uccnenosanus Mepkypusi, Benepbsl 1 Mapca, ux cxoxectsb ¢ 3emin€il. Kak mapHukoBbId 3pPEeKT rpeeT moBEepXHOCTh 3eMITn
u nieperpeBaet atmochepy Beneprl. Ectb nu xu3Hbp Ha Mapce. DBosntonus opout cnyTHHKOB Mapca ®oboca u Jleiimoca.
Ili1aHeThI-TUraHThI

®usnueckue cporictBa fOnurepa, CatypHa, Ypana u Henryna. Bynkannyeckas nestenbHOCTh Ha cniyTHUKe FOmmrepa Ho.
IIpupona xoser] BOKpYT IUIAHET-TUTAHTOB.

Il1aHeThI-KapPJMKHU U UX CBOMCTBA.

Maubie Tena CoTHEeYHOM CHCTEMBbI

[Ipupona u nBxkeHue acteponoB. Crernuduka IBKeHus rpyri actepou1oB Tposiaies u ['pexos. [Ipupona u asuxeHne
komeT. [losic Koiinepa u O6nako komeT Oopra. [Ipupoga METeOpoB U METEOPUTOB.

MeTeopbl 1 METEOPUTHI

[Tpupona nagaromux 3BE€3/11, METEOPHBIE OTOKU U UX paguaHThl. CBsA3b MEXITY METEOPHBIMU TOTOKAMHU U KOMETAMHU.

[Ipupona KaMEHHBIX U KEIE3HBIX METEOPUTOB. IIpupo1a METEOPUTHBIX KPAaTEPOB.



IIpakTudyeckas acrpobusuka u buznka CoJaHna

MeTtoabl acTpopu3HIECKUX UCCIIeI0BAHUM

YCTpoiCTBO 1 XapaKTEPUCTUKH TEJIECKOMOB PePPaKTOPOB U pedIeKTOPOB.

VY CTpoiCTBO paioTENECKONOB, paAUOUHTEP(HEPOMETPHI.

Couanne

OcHoBHbIe xapakTtepucTuku ConHua. OnpeneneHue Maccel, TeMIiepaTypbl 1 xuMudeckoro coctaBa Comnnna. CtpoeHue
cosHe4yHol atMocgepsl. CollHeUHast aKTUBHOCTB M €€ BIUSHUE Ha 3eMilio U 6rochepy.

Buyrpennee crpoenue CostHua

Teopernyecknii pacu€t Temreparypsl B ieHTpe CoJiHIa. SiepHplii ICTOYHUK SHEPTUN U TEPMOSIEPHBIE PEAKIINHU CHH-
T€3a rejus U3 BOAOPOa, IEpeHoC 3Heprun n3 neHTpa CoiaHna HapyXKy, KOHBEKTUBHAs 30Ha. HEUTPUHHBIA TelecKoI u
HaOI0/IeHNs ToToKa HeUTpUHO OT CoHIla. 3BE3/AbI

OCHOBHBIC XapAKTEPUCTHKH 3BE3/1

OmnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3/I: MACChl, CBETUMOCTH, TEMIIEPATYPbl U XUMHUECKOT0 cocTaBa. CrieKkTpaib-
Has Kiaccuukanus 3BE311 U e€ pu3nuecKre OCHOBBI. J(narpaMma «CreKTpalibHbIN K1acc» — CBETUMOCTb 3BE3/I, CBSI3b
MEXKJ1y MacCOM U CBETUMOCTBIO 3BE3.

BHyTpeHnHee cTpoeHue 3BE3/

Crtpoenue 3B€3/1bl TJIABHON MTOCJIEI0BATEIBHOCTH.

Crpoenue 3BE3/1 KPACHBIX TMTAHTOB M CBEPXI'MTAHTOB.

Beable kapauku, HeMTPOHHBIE 3BE3/1bI, IYJIbCAPBI U YéPHBIE IbIPbI

Crtpoenne 3BE3/1 O€bIX KapJMKOB U Tpenen Ha ux Maccy — mpezaen Yanapacekapa. [lynbcapbl 1 HEUTPOHHBIE 3BE3BI.

MpOIa YEPHBIX ABIP U UX TAPAMETPHI.



/[BOiiHbIC, KPATHBIE U NIEPeMEeHHbIE 3BE3/bI

HaOmronenns 1BOMHBIX M KpaTHBIX 3BE3/I. 3aTMEHHO-TIEpEMEHHbIE 3BE3/IbI. OnpenenieHre Macce TBOMHBIX 3BE3. [lymbcu-
pYIOIIHE TepeMEHHBIC 3BE3 b, KPUBBIC M3MEHEHMS OJiecKa 1eden. 3aBUCUMOCTh MEKTy CBETUMOCTBIO U TIEPHOJIOM ITyJTh-
canuii y nedeun. Lledbennsl — masgku Bo BeeaeHHOHN, IO KOTOPBIM OINPEACIAIOT PACCTOSIHUS 0 TAIEKUX CKOIUICHUM U
raJJaKTHK.

HoBble 1 cBepXHOBBIE 3BE3/IbI

XapaKTEepUCTUKH BCHBIIMIEK HOBBIX 3BE3/1. CBsI3b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU CUCTEMAMHU, COJICPKAIIUMHU 3BE3/Ty
Oenbiii kKapauk. [lepeTexkanue BemecTBa v iASpHBIN B3phIB Ha MOBEPXHOCTH O€10ro Kapinka. Kak B3pbIBalOTCS CBEPXHOBBIC
3BE3/1bI. XapaKTEPUCTHUKHU BCIIBIIIICK CBEPXHOBBIX 3BE3/. | paBUTAIIMOHHBIN KoJIIamc 6eaoro kapivka ¢ Maccoi Yanapace-
Kapa B COCTaBE TECHOM JBOWMHOM 3BE€3/Ibl — BCIIBIIIIKA CBEPXHOBOM IEPBOrO TUIIA. B3pbhIB MaCCUBHOM 3B€3/Ibl B KOHIIE CBOECH
HBOJIIOIIMY — B3PBIB CBEPXHOBOI BTOpOoro Tumna. HabmtoieHne ocTaTkoB B3PHIBOB CBEPXHOBBIX 3BE3I.

IBOJIIONUSA 3BE31: POKIACHUE, KU3Hb U CMEPTH 3BE3/1

Pacuér npoaomKUTENbHOCTH KU3HU 3BE3/] pA3HOM MacChl Ha TJIABHOM MMOCIIEI0BATENBHOCTH. [Iepexon B KpaCHbIE TUTaHThI
Y CBEPXTUTAHThI MOCJE UcUepranus Bojgopoaa. CrokorHas 3BOJIONYS MAaJOMAaCCUBHBIX 3BE3/l, U TPABUTAIMOHHBIA KOJI-
JIaTiC ¥ B3PBIB ¢ 00pa30BaHUEM HEUTPOHHOW 3BE3/IbI UM YEPHOM BIPHI MACCUBHOM 3Be3/1bl. OmpeiesieHrne Bo3pacTa 3BE3/1-
HBIX CKOIUIEHUH U OTIEJIBHBIX 3BE3] U MPOBEPKA TEOPUU DBOJIIOLUHU 3BE3.

Maeunplii IIvTh

I'a3 u nbL1b B I'astakTHKE
Kak oOpa3zyrorcs oTpakarenbHble TYMaHHOCTH. [loueMy cBeTsatcs qudPy3Hbie TYMaHHOCTH
Kak KOHUIEHTpUPYIOTCS ra30BbIE U MBLUIEBBIE TYMAHHOCTHU B ["aylakTHKE.

PaccesinubIe U IapoBbI€ 3BE3IHbIE CKOIJICHUS



Habmonaemble cBOMCTBa paccessHHBIX 3BE3IHBIX CKOIUIeHUN. Habmojaemble CBOMCTBA MIAPOBBIX 3BE3AHBIX CKOTIIICHUA.
Pacnipenenenue u xapakrep ABMKEHUS CKoIUIeHUM B ['anakTuke. Pactipenenenue 38€31, CKOILUIEHUH, ra3a ¥ 1bUIA B ['a-
JIAKTHUKE.

CepxMaccuBHas u€pHasi Abipa B 1ieHTpe ['anakTuku u kocMudeckue tyun. MappakpacHble HaOMIOACHUS ABUKECHUS
3BE3]1 B IleHTpe ["aakTuku 1 oOHapyKeHue B IIEHTpe ['aJakTUKU CBEpXMACCUBHOM YepHOM AbIphl. PacuéT mapameTpon
CBEpPXMAaCCUBHOMN 4€pHOI1 nbIpbl. HabmroneHns: KOCMUYECKUX JIydel U UX CBS3b CO B3PbIBAMH CBEPXHOBBIX 3BE3/I.
lNanakTuku

Kak knaccudunmpoBaiiv rajakTuku 1o popMe u kaMmepToHHas quarpamma Xao606ma. CBoiCTBa CIMPATIbHBIX, JUTANITHYE-
CKMX M HENPABUJIbHBIX rajlakTUK. KpacHoe cmenieHrne B CIEKTpax ralakTUK U ONPEIEIEHUE PACCTOSHUS 1O HHX.

3axon Xa00.1a

BpanieHnue raiaktuk v TEMHasi MaTepusi B HUX.

AKTHBHBbIE TAJTAKTUKH U KBa3apbl

[Ipupona aKTUBHOCTH TaJIAKTUK, PAIUOTAIAKTUKHY U B3aUMOCHCTBYIONINE TaIakTUKU. HeoObluHbIE CBOMCTBA KBa3apoB,
UX CBS3b C SAJIpaMH TATIAKTUK U AKTUBHOCTBIO YEPHBIX JbIP B HUX.

CromnieHusl TaJIaKTHK

HaGmromaembie CBOMCTBa CKOIUIGHUM TaJIaKTHUK, PEHTI€HOBCKOE M3y4YEHHUE, TEMIIepaTypa U Macca MEXTaJlaKTHYECKOTro
ra3a, HeOOXOJIMMOCTh CYIIIECTBOBAHHUS TEMHOM MaTepPUU B CKOTUICHUAX rajakTuk. OleHKa Macchl TEMHOM MaTepuu B CKOTI-
JeHusX. Juencras CTpyKTypa paclpeielIeHUs TaJaKTUKU CKOTUJIEHUN TAJIAKTHK.

Crpoenune v 3BoJonusa Beesennoi

KoneuHoCTh M 0eCKOHEYHOCTHh BeesieHHOI — nmapaioKehbl KJIaCCHYeCKO KOCMOJIOTHH.



3aKOH BCEMUPHOTO TATOTEHHUS U MPEICTaBICHHS 0 KOHEYHOCTH U 6eckoHeyHocTu Bceenennoil. @otomerpuueckuii mapa-
JIOKC U TIPOTUBOPEUUS MEXIY KIACCHUECKUMU TMPEACTABICHUSIMU O cTpoeHnn Beenennoil u Hadmonenusimu. Heo6xonu-
MOCTh TIPUBJICYCHUS OOIIEH TEOPHUH OTHOCUTEIHHOCTH JJII TOCTpOeHUST Mojienu Beenennoi. CBs3b MEXKITy T€OMETpHYE-
CKHMX CBOWCTB ITPOCTPAHCTBA BceneHHoM ¢ pacupenesieHueM U ABUKEHUEM MaTEPUU B HEM.

Pacuuupsiromasicss Becesiennas

CBs3b cpeAHEN TUNIOTHOCTH MATEPUU C 3aKOHOM PACIIUPEHUS U TEOMETPUUECKMMHU CBOMCTBaMU Beenenno. EBknumoBa u
HEeBKIIM0Ba reomeTpusi Beenennoil. Onpenenenne paanyca u Bo3pacta Beenennoi. Mogens «ropsiueit BeeneHHo» u
PEIUKTOBOE U3ITyUYEHHUS

OOpa3zoBaHue XMMUYECKUX 3JIEMEHTOB Bo Beenennoit. Obumnue renust Bo BeenenHoit 1 Heo0X0AMMOCTh 00pa3oBaHusl €ro
Ha paHHUX 3Tarax »Bomouu Beenennoit. HeoO0Xo1MMOCTh HE TOJIBKO BBICOKOM MJIOTHOCTH BEIECTBA, HO M €r0 BHICOKOM
TEMIIEpaTypbl HA pAHHUX ATanax 3BOJoIMU BeenenHoi. PennkToBoe n3inydeHne — u3inydeHue, KOTopoe OCcTaioch Bo Bee-
JICHHOM OT TOPSYEro U CBEPXIUIOTHOTO COCTOSIHUSI MAaTEpPUH Ha paHHUX dTarnax »u3Hu Bcenennoit. HaGnrogaembie cBoii-
CTBa PEIMKTOBOr0 u3inyueHus. [louemy He0OX0MMO MTPUBJICUEHHE 00IIIEH TEOPUU OTHOCUTEIHLHOCTH J1JI TIOCTPOCHUS MO-
nenu BeeneHHoi.

CoBpeMeHHbI€ ITP00.J1eMbl ACTPOHOMMH

YckopenHoe pacmupeHue BeesieHHOM U TEMHAS JHEPrus

HabGmronenust cBepxHOBBIX 3BE37 | THNA B Jai€KMX rajakTUKaxX M OTKPHITHE YCKOPEHHOTro pacimpenus Beenennoit. Ot-
KPBITHE CHJIBI BCEMUPHOTO OTTAJIKUBaHUs. TEMHas sHEeprusl yBelnunBaeT Maccy Beenennou no mepe €€ pacmmupenust. [pu-
pozna cuiibl BceMUpHOTO OTTAJIKMBAHUS.

OO0HapyxkeHuUe IJIAHET BO3JIe IPYTrUX 3BE31.



Habmronenus 3a IBUKEHUEM 3BE3/] U OMPEICICHUSI MAaCC HEBUAMMBIX CITyTHUKOB 3BE3/1, BO3MYIIAIOIIUX UX MPSMOJIUHEH-
HOE JIBIKEeHUE. MeTo bl 00HapykeHus dKk3011aHeT. OleHKa YCIOBUI Ha MOBEPXHOCTAX dK3011aHeT. [Touck sK301iaHer ¢
KOM(OPTHBIMH YCIIOBHSIMU JJIS )KU3HHU HA HUX.

Ioucku ku3HU U pazyma BO BeesreHHOM

PazBuTune npeacTaBieHuil 0 BOSHUKHOBEHUH U CYIIICCTBOBAaHUH KU3HHU BO BeenenHoi. CoBpeMeHHbIE OIIEHKH KOJnuJe-
CTBa BBICOKOPA3BUTHIX IMBMIM3alMi B ["amakTuke. [lonbpITku 0OHApyKEHUs M TOCHIIKK CUTHAJIOB BHE3EMHBIM ITUBUIIM3a-
LIUSM.

[11) TEMATUYECKOE INIAHUPOBAHHUE

10 KJIACC
Ne Tema paznena Kois-Bo | Kou-Bo na- Kou-Bo
paznena 4acoB oopaTop- | KOHTPOIb-
HBIX U HBIX paboT
IpaKTHIe-
CKHX paboT
1 BBeneHnue B aCTpOHOMHUIO 1
2 ActpomeTpus 4 1
3 Hebecnas Mmexanuka 3
4 Crpoenue CoJIHEUHOW CHUCTEMBI 7 1
5 Actpodmusrka u 3BE3HAS 9 1
aCTPOHOMMUSI
3 Mneunsiit [lyTs — Hama 3
["anakTuka. I anakTuku
4 Ctpoenue 1 3BOJIIOLIHS 9
BceneHnHou




3) CoBpeMeHHbIE TPOOIEMBI 3 1
ACTPOHOMUU

6 Nrtorosas KOHTpoJbHas paboTa 2 1
NTOT'O 34 S

V) IOYPOYHOE IIJTAHUPOBAHUE

IHoypounslii miian 10 kiaacc

Ne | mara mpoBeneHus Tema ypoka
ypoKa | iad | mo dakTy
BBenenue B actpoHomuio (1 yac)
1 BBenieHne B aCTpOHOMMUIO
Actpomerpus (4 yacos)
2 3Bé3mHoe Heb0. HebecHble KOOPIMHATEHI.
3 Bunumoe neukenue mnaneT U CosHia. JIBuxkenue JIyHbI U 3aTMEHUSL.
4 Bpewms u kanenaapb
5 KonTpoarHas pabota Ne 1 110 TeMe «ACTpOMETPHS.
Hebecnasi Mexanuka (3 yaca)
6 Cucrema mupa.
7 3akoHb! Kemiepa 1BHKEHUS TIJIAHET.
8 Kocmudeckne CKOpocTH M MEXKIIJIaHETHbIE IEPEIEThI
Ctpoenue CoyiHeuHOM cucTeMbl (/ 4acoB)
9 CoBpeMeHHbIE TPEACTaBIEHHUS O CTPOEHUU U cocTaBe COMHEYHOM CUCTEMBI
10 [Inanera 3emuis; JyHa u e€ BnusiHue Ha 3eMITIO
11 [1;1aHeThl 36MHOM TPYIIIIBL.
12 [11aHeThI-TUTAHTHI.
13 [Inanetsl-kapuku. Majsie Tena.

17



Conneunoit cucteMbl. COBpEMEHHBIE MPEACTABICHUS O TPOUCX0kKaeHUU COJIHEUHOU CH-

14
CTEMBI.
15 KontponsHas padota Ne 2 o teme «HebecHast mexanuka. ColHEUHasi CUCTEMAY.
Actpodu3nka u 3Bé31Has actponomusi (9 yaca)
16 Metojbl acTpoPu3NUEeCKUX UCCIeAOBAHUN
17 Comnnne.
18 BuyTpennee ctpoeHue u uCTOYHUK dHepruu CoJHIa.
19 OCHOBHBIC XapaKTEPUCTHUKHU 3BE3I.
20 benble kapsiuku, HEUTPOHHBIE 3BE3/IbI, UEPHBIE ABIPHI.
21 JIBOVIHBIE, KpATHBIC U IEPEMEHHBIE 3BE3/BI.
22 HoBbl€ U CBEpXHOBBIE 3BE3/IBL.
23 OBOJOLHS 3BE3L.
24 KontponwsHas pabota Ne 1 1o Teme «Actpodusuka v 3BE31HAsT ACTPOHOMUSD.
Mueunsii IIyts — Hama INanakruka. I'anakTukum (3 yaca)
25 ['a3 n npuib B ["anaktuke. PaccestHHbIE M IIAPOBBIE 3BE3AHBIE CKOTIIICHUSI.
26 CepxmaccuBHas u€pHas abipa B ueHTpe Maeunoro Ilytu. Knaccudukanus ["anakTuk.
27 AKTHBHbIE TAJIAKTUKH U KBa3apbl. CKOIUICHHS TAJIAKTHUK.
Crtpoenue u 3BoJI01IUs BeesienHoi (2 yaca)
28 KoHeuHocTh 1 0eCKOHEUHOCTh BeeneHHoi.
29 Monens «ropsiaeii BceneHHON
CoBpemenHble npodJiemMbl acTpoHoMui (3 yaca)
30 yCKOpeHHE)C pacumiupenue BceenenHoit u TéMHas sHeprus. OOHapyXKeHUEe TUIaHET BO3JIEe
JPYTUX 3BE3]I.
31 [Touck xxku3HM U pazymMa Bo BeceneHHou
32 KontponsHas pabota Ne 2 1o teme «CtpoeHue u 3BoJionus BeeneHHoi.
HTorosasi KOHTpoOJIbHAsA padoTa (2 yaca)
33 Hrorosas koHTpoJibHast padoTa 3a 10 kacc
34 O000111enme u cucteMaTusanug 3Hanuii 3a 10 kiace
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