


IIpeaMeTHBbIE pe3yabTaThI

[Tnanupyemsble pe3ynbTaThl OCBOCHHS YU4E€OHOTO MPEAMETA [0 UTOTaM
obOyuenwms B 10—11 kmaccax:

. MOJyYUTh TPEJCTaBICHUA O CTPYKType M MaciuTtabax BcenenHoil u
MECTE 4YeJIOBEKa B HEW; y3HAaTh O CPEICTBAX, KOTOPbIE UCIOJIB3YIOT aCTPOHOMBI,
YTOOBI 3arJIsIHYyTh B CaMbl€ YAAJIEHHbBIE YTrOJKUW BCEIeHHON W HE TOJBKO YBUIETH
HeOecHble Tela B  HENOCTYNHBIX € 3eMJId JlMana3oHax JUIMH ~ BOJH
AIIEKTPOMArHUTHOTO M3JIY4Y€HHS, HO W y3HaTh O HOBBIX KaHaJIaX TMOJy4YCHUS
uHpoOpMaluu O HEOECHBIX Tejlax C MOMOIIbI0 HEUTPUHHBIX U T'PABUTALIMOHHO-
BOJIHOBBIX TEJIECKOIIOB.

. y3HaThb O HaOJIOAaeMOM CJIOXHOM JBHXKEHUM IUIaHeT, JIyHbl u
ConHua, ux uarepnperanuu. Kakyro poias urpanu HadbmoaeHus 3atMeHuid JIyHol u
CounHua B KM3HU OOIIECTBA U UCTOPHUS X HaydyHOro oObsicHeHHs. Kak Ha ocHoBe
ACTPOHOMUYECKUX SIBJICHMHM JIIOJM HAYYUJIUCh HU3MEPATh BpeMs M BECTH
KaJIEHJaph.

. y3HaTh, Kak Ojarojapsi pa3BUTUIO ACTPOHOMHH JIOJU MEPELUUIN OT
NPEACTABICHUS]  TEOLEHTPUYECKOW CHUCTEMbl MHpAa K  PEBOJIOLHMOHHBIM
IIPEACTABIICHUSIM T€IMOLIEHTPUYECKON cucTeMbl Mupa. Kak Ha OCHOBeE mocnenHen
OBUTM OTKPBITHI 3aKOHBI, YMPABJISAIONINE ABI)KCHHWEM IUIAHET, M TMO3JHEE, 3aKOH
BCEMHUPHOTO TATOTEHUSI.

. Ha IPUMEPE UCTIOIb30BAHUS 3aKOHA BCEMUPHOTO TATOTEHUS MOTYYUTh
IPEJICTaBICHUS 0 KOCMUYECKHX CKOPOCTSAX, HA OCHOBE KOTOPBIX PAaCCUUTHIBAIOTCS
TPACKTOPUM TMOJIETOB KOCMHUYECKMX almaparoB K IUIaHETaM. Y3HaTh, Kak
IpOosIBIIsiET ceOsi BCEMUPHOE TATOTEHHE Ha SIBICHUSAX B cucteme 3emisi—JIyHa, u
HBOJIIOIUIO ATOM CUCTEMBI B Oy TyIIIEM.

. y3HaTh O COBPEMEHHOM MPEICTABICHUH, O cTpoeHUH CoJHEUHON
CUCTEMBbI, O CTPOCHUU 3eMJIM KakK IUIAaHEThl U MPUPOJAE MapHUKOBOTO 3¢ deKTa, o
CBOMCTBAaX IUIAHET 3€MHOW TPYIIHl W TUJIAHET-TUTAHTOB M 00 MCCIIEIOBAHUAX
acCTepOUJI0B, KOMET, METEOPOUIOB U HOBOTO KJIacCca HEOECHBIX TE KapJIMKOBBIX
TJIaHET.

. NOJIYYUTh  TPEACTABICHHME O  METOJax  acTpoPU3NYECKUX
UCCJIEIOBAHUM U 3aKOoHaX (PU3MKH, KOTOPbIE MCHOJIB3YIOTCA MJIA HW3Y4YEHUs
(bu3MYeCcKu CBOMCTB HEOECHBIX TEll.

. y3Hath Tnpupoay CojHIa W €ro AakTUBHOCTH, KaK COJIHEYHas
aKTUBHOCTb BJMSET Ha KiIuMaT W Ouocdepy 3emiu, Kak Ha OCHOBE 3aKOHOB
(GU3MKM MOXKHO paccuuTarh BHyTpeHHee cTpoeHue CojHIa U Kak HaOJtoIeHus 3a



noTokamu HeUTpuHO OT CoNHIIA MOMOTJIM 3arisiHyTh B 1leHTp ConHIa U y3HATh O
TEPMOSIIEPHOM UCTOYHUKE SHEPTUU.

. y3HaTh, KaK ONPEACIIAIOT OCHOBHBIE XapaKTEPUCTHKU 3BE3J M HX
B3aMMOCBSI3b MEXK]y COOOM, O BHYTPEHHEM CTPOEHUHU 3BE3] U UCTOUYHHUKAX HX
HHEPTUU; O HEOOBIUHOCTH CBOMCTB 3BE3/] OEINbIX KapJIMKOB, HEHTPOHHBIX 3BE31 U
YEPHBIX JbIP. Y3HATh, KAK POKIAOTCA, )KUBYT U YMUPAIOT 3BE3/IbI.

. y3HaTh, KaK IO HaOMIOJACHUSIM NYyJbCUPYIOUIUX 3BE3N uedenn
ONPENIENATh PACCTOSIHUS 0 JPYTUX TalaKTUK, KaK aCTPOHOMBI MO HAOIIOJICHUSIM
JIBOMHBIX U KPATHBIX 3BE3]] OMPEACIISIIOT UX MACCHI.

. [TomyunTh NpenCcTaBICHUS O B3PhIBAX HOBBIX M CBEPXHOBBIX 3BE3]
U y3HAaTh, KaK B 3BE3/1aX 00pa3yIOTCs TSKENBIE XUMUUECKUE DTIEMEHTHI.
. VY3Hath, Kak ycTrpoeHa Hama [‘amaktmka — Mieunsiid [IyTh, Kak

pacrpesieieHbl B HEH pacCesHHbIE U LIAPOBBIC 3BE3/IHBIC CKOTUICHUS, U OOJaKa
MEX3BE3MHOTO Ta3a W nbutd. Kak ¢ moMonipio HaOMIOACHUN B MH(PpPAKpPACHBIX
Jydax yAaJIOCh NMPOHUKHYTH 4Ye€pe3 TOJILY MEX3BE3AHOIO ra3a U IbLUIM B LIEHTP
["aakTUKK, YBUAECTH JBUKEHUE 3BE3] B HEM BOKPYT

CBEPXMACCUBHOW YEPHOU JIBIPHI.

. [TomyuuTh mpeacTaBieHUE O PA3JIMYHBIX TUIIAX TAJIAKTUK, Y3HATh O
IPOSIBJICHUAX AKTUBHOCTH TaJlaKTUK M KBAa3apoOB, pPACIPEICICHUM TajlaKTUK B
IPOCTPAHCTBE U (POPMUPOBAHUU CKOIUIEHUH U SYEUCTOW CTPYKTYpbl HX
pacrpenencHusl.

. VY3HaTh O CTPOEHUHU U IBOJIIOIMU YHUKAIBLHOTO 00beKTa BeenenHoi B
nenoMm.  Ilpocneaute 3a  pa3BUTHEM  NPEACTABICHHA O  KOHEYHOCTH
U OeckoHeYHOCTH BceneHHON, 0 (yHIAMEHTAJIbHBIX MNapaloKcax, CBSI3aHHBIX C
HUMU.

. [ToHsATh, Kak W3 HAOIIOJAEMOT0 KPacHOrO0 CMEIIEHUS B CIEKTpax
JNajn€KuX TajJakTUK IPULLIM K BBIBOAY O HECTALMOHAPHOCTH, PACIIUPEHUU
BcenenHoi, u, 4TO B MPOIIIOM OHA OblIIa HE TOJIBKO IUIOTHOM, HO ¥ TOPSTYEH U, YTO
HAO0JII0JJaeMO€ PEJIMKTOBOE M3JIyYCHHE IMOATBEPKAAET ASTOT BaXXHBIH BBIBOJ
COBPEMEHHOW KOCMOJIOTHH.

. VY3HaTh, KaK OTKPBUIM YCKOPEHHOE pacimmpeHue BceieHHOM M ero
CBSI3bI0 C TEMHOW DHEPrUEU U BCEMUPHOM CUJION OTTAJIKUBAHUS, IPOTUBOCTOSIIIEN
BCEMUPHOU CUJIE TATOTECHMUS.

. VY3HaTh 00 OTKPBITUU HK30ILIAHET — IUIAHET OKOJIO APYrUX 3BE3/ U
COBPEMEHHOM COCTOSIHMM MPOOJIEMbl TOMCKA BHE3EMHBIX I[[UBUIN3ALNNA U CBS3U C
HUMU.

. Hayuutbcst mpoBOAUTE MPOCTENUIINE AaCTPOHOMUYECKHUE HAOMIOAEHUS,
OPUEHTUPOBATHCS CPEIU SPKUX 3BE3M U CO3BE3IAUN, U3MEPSITHh BBICOTHI 3BE3N U
ConHua, onpeaensTh aCTPOHOMUYECKMMU METONAMH BPEMS, IIUPOTY U JOJTOTY
MecTa HaOmoaeHuil, u3MepsaTh nuamerp CoJlHIA U HU3MEPATHh COJHEUHYIO
AKTUBHOCTB U €€ 3aBUCUMOCTb OT BPEMEHH.



COJEPKAHUE

BBegenue B aCTPOHOMUIO
o Crpoenne u macmitadbl BecesleHHOM, M COBpeMeHHbIe HA0II0IeHUS.
Kakne Tena 3anonsstor BeenmeHHyro. KakoBbl MX XapakTepHbIE pa3Mepsl U
paccTostHUS Mexay HUMU. Kakue (pusndeckue ycioBHs BCTPEYAOTCS B HUX.
Bcenennas pacumpsercs. ['1e u kak paboTaroT caMble KpYITHbIE ONTHYECKUE
TeJiecKombl. KakacTpoHOMBI UCCIENy0T ramma-u3nydenue Beemennoit. Uro
YBUEIUTPABUTALIHOHHO-BOJIHOBBIE 1 HEUTPUHHBIE TEJIECKOIIBI.
o AcTpomerpus
o 3Bé3aHOE HE0O M BHANMOE IBHKEHHE HEOCCHBIX CBETHJI
Kakwue 3B€31b1 BXxo1AT B co3Be3qust OpuoHa u Jlebens. ComHile IBUKETCANO
skiunTuke. I[lmaHeTsl coBepmatoT netiieoOpaszHoe BukeHue.HeOecHbie
KoopauHathl. UTo Takoe HeOecHbIN SKBaTop M HeOecHbI Mepuauan. Kak
CTPOSITIKBATOPUANIbHYIO CUCTEMY HeOecHbIX KoopauHaT. Kak crposr
TOPU30HTAJIBHYI0 CHCTEMY HEOECHBIX KOOpAuHAT. Buaumoe [BHXEHHE
miaHeT U Connia. [letneodpa3Hoe NBUKEHUE IJIAHET, MOMATHOE U MPSMOE
JBUKEHUE TUTAHET. DKIUMNTUKA, 30MaKkalibHble co3Be3ausa. HepaBHoMepHOE
nBkenne CoiHIIa M0 SKIUIITHKE.
Jsmxenue JIynsl u 3aTmMmennst @a3bl JIyHbI 1 CHHOIMYECKUI MECS, YCIIOBHS
HACTYIUIEHHUS] COJHEYHOI0 U JyHHOro 3armeHui. llouemy mnpoucxonsr
cosiHeuHble 3atMmeHusd. Capocu  mpeackaszaHus 3aTMeHud. Bpems  u
KaJIEHAapb 3BE3AHOE W COJIHEYHOE BPEMS, 3BE3IHBIA M TPOIUYECKUN TOII.
YCTpoiiCTBO  JIYHHOTO Y COJHEYHOTO  KajeHJapsi, TNpoOJemMbl  UX
cornacoBanus KOnraHCKkuil ¥ TpUrOpUAHCKUN KaJeHIapH.
HebOecHas mexaHuKka
o T'esrnmonenTpuyeckas cucreMa Mupa
IIpencraBnenust o ctpoeHuu COJIHEYHOM CHCTEMBI B aHTUYHBIE BPEMEHA UB
CpellHEBEKOBbE. ['enuoneHTpuyeckass CcUCTEMa MHpa, JOKa3aTelbCTBO
BpamieHua 3emuin BOkpyr Connua. Ilapannmakc 3BE3n u  ompenencHue
pacCTOsTHUS 10 HUX, MApCEK.
« 3axkonsl Kemiepa
OtkpeiTue M.KemiepoMm 3akoHOB ABWXKEHUA IUIaHET. OTKpBITHE 3aKOHA
Bcemupnoro tarorenust u 00060ménHbie 3akoHbl Kemepa. OmnpeneneHue
Macc HEOECHBIX Tel.

o Kocmuueckue ckopoctu
Pacuétel mepBoii W BTOpPOW KOCMHUYECKOW CKOPOCTH U WX (DU3NUECKUN
cmbicit. [Tonér FO.A. INarapuna Bokpyr 3emiu o KpyroBoi opoure.



o MexniaHeTHbIE NepeIeThl
[ToHsATHE ONTHUMAIIBHOM TPACKTOPHUM MOJIETA K IuiaHeTe. Bpems moné€ra k
IIJIAHETE U JIaThl CTAPTOB.
o JlyHa u eé BiausiHHE HA 3eMJII0
Jlyaneiii penbed u ero mnpupoja. [IpuauBHOE B3aMMOACHCTBHE MEXKITY
Jlynot u 3emnéi. Ynanenue JIyHbl OT 3eMiu U 3aMeIJICHUE BpalllCHUS
3emnu. [Ipeneccust 3eMHOM OCH U IPEBAPEHUE PABHOACHCTBHIA.
o CrpoeHne coTHEUHOI CHCTEMBI
o CoBpemennble npeacraBjieHus 0 CoiHEUHOI cucTeme.
CoctaB ConHeyHOi cucTeMbl. [lnaHeTsl 3€eMHOW TpyINIbl W IUIAHETHI-
TUTaHTHI, ux MPUHIUITHATbHBIE pa3Inuus. Obnako
komeT Ooprta u IlosicKotinepa. PazMepsl Tesn COTHEYHON CUCTEMBL.
o Ilnanera 3emus
®opma u pazmepsl 3emi. BHyTpeHHee cTtpoeHne 3emiid. PoibIiapHUKOBOTO
s dexTa B GopMUpOBaHUU KIIUMATA 3EMITH.
o Ilima”ersbl 3¢eMHOM rpynnbI
Uccnenoannst Mepkypusi, Beneppl 1 Mapca, uX CXO0XecTb € 3eMIEM.
KakmapHUKOBBIT s dexr rpeer ITIOBEPXHOCTh 3emiu u
neperpeBaerarmochepy Beneprl. EcTte nu xu3np Ha Mapce. DBooIms
opbutcmyTHUKOB Mapca ®oboca u Jleiimoca.
o Ili1aHeTBI-TUTAHTHI
dusznyeckue CBOKMCTBA Onurepa, CarypHha, VYpana 151
Henryna.Bynkannueckas paestenpHOCTh Ha cnyTtHuke [Omwmrepa Ho.
[Ipupoaa KONEUBOKPYT ILUIAHET-TUTAHTOB.
o IlnaHeTrbI-KapJUKH U UX CBOMCTBA.
o Maumble Tesa CoJIHEYHOM CHCTEMbI
[lpupona m  jaBwkenwe  actepouaoB.  Crnenuduka  ABUKCHUS
rpynnacrepousioB  TposHueB u I'pexoB. Ilpupoma wu  aBHKeHHE
koMmet. [TosicKoiinepau  O6nako komer Ooprta. I[lpupoma meTeopoB u
METEOPUTOB.
o MeTeopsbl 1 METEOPUTHI
[Ipupona mnagarommx 3BE3J, METEOPHbIE TNOTOKM M HUX PaJAAHTHI.
CBsi3bMEXKIYy METEOPHBIMH TOTOKaMU M KomeTaMu. lIpupoja KamMeHHBIX
MKEIIE3HBIX METEOPUTOB. [IpUpoa METEOPUTHBIX KPATEPOB.

IIpakTnuyeckas acrpodbusnka u dusuka CoaHna

o Meroabl acTpOPU3MYECKUX HUCCIETOBAHUIM
YeTpoiicTBO M XapaKTepUCTUKH  TEJIECKONOB  pedpakTopoB U
pedaekTopoB.Y CTPOICTBO paguoTENIeCKONOB, PAIUOMHTEPHEPOMETPHI.

o CouaHnue
OcHoBubie xapaktepucTuku ConHua. OnpeneneHrue Macchl, TeMIEpaTypbliu
XAMHYECKOTO cocTaBa CounHna. Ctpoenue COJTHEUHOM

atMocdepbl. CoTHeUHast aKTUBHOCTD U €€ BIHMSHUE Ha 3eMITio u Guocdepy.
o Bnyrpennee crpoenne CoJiHna



Teopernueckuii pacuér Ttemrepatypbl B wHeHTpe CosHua. SnepHsiid
VMCTOYHUK DHEPTUU U TEPMOSICPHBIE PEAKINHM CUHTE3a Ielus U3 BOAOPOJa,
nepeHoc sHeprun w3 neHTpa CoiHOAa HapyXKy, KOHBEKTHMBHAs 30HA.
HelitpunHbINA Teeckon U HAOMIOeHNs MOTOKa HeUTpuHO oT CoJHIIA.
3Bé3abI
o OcCHOBHbBIE XapaKTEePUCTHKH 3BE3]1
OnpeneneHue OCHOBHBIX XapaKTEPUCTUK 3BE3N: MAacChl, CBETHMOCTH,
TEMIIEpaTypbl M XHMHYECKOro coctaBa. CreKTpaiabHas KIacCH(PpUKAIUS
3BE3AM €€ (u3MYecKue OCHOBBI. JlMarpamMma «CIEKTpalbHBINH KiIacc» —
CBETHMOCTb 3BE3[I, CBS3b MEXKIY MaCCOU M CBETUMOCTBIO 3BE3I.
o BHayrpennee cTrpoenue 38¢é31
Crpoenue 3Be3/bl TJIABHOM MOCIEA0BATENLHOCTH. CTpOEHHUE 3BE3]T KPACHBIX
TUTaHTOB U CBEPXTUTAHTOB.
+ beJble kapJuKu, HEUTPOHHBIE 3BE3/bI, MYJIbCAPHI U YEPHBbIE AbIPbI
Crpoenne 3BE3n OenblIXx KapJIMKOB W TMpefedl Ha HX Maccy —
npenenanapacekapa. [lynbscapel 1 HeUTpOoHHBIE 3BE31bL. [Iprpona 4€pHbIX
JBIP U UX ITapaMETPHI.
o JlBOWHBIEC, KPATHbIC U NIEPEMEHHbIE 3BE3/bI

HaGmrogenuss JBOWHBIX W KpaTHBIX 3BE37. 3aTMEHHO-TIEPEMEHHbIE
3BE31b1.0npeiesieHne Macc ABOMHBIX 3BE3A. [lynbcupyroiine nepemMeHHbIE
3BE3MbL,KpUBBIE M3MEHEHUs Onecka 1edeus. 3aBUCUMOCTh  MEXITY
CBETHUMOCTBIO U TIEpUOJOM Iynbcanui y uedeunna. Iledeunpr — masku BO
BceneHHo, TOKOTOPBIM ONPEAEIISIOT PACCTOSHUA 10 JUIEKUX CKOIUICHUH U
raJaKkTHK.

HoBbie u CBEpXHOBBIE 3BE3/IBI. XAPAKTEPUCTUKU BCIBIIMIEK HOBBIX 3BE3L.
CBsA3b HOBBIX 3BE3]l C TECHBIMHU JIBOMHBIMH CHUCTEMAaMH, COJEpKAIIUMHU
3Be3ny Oenbiii Kapiuk.lleperekanue BemiecTBa U SIACPHBIA B3pHIB Ha
MOBEPXHOCTH Oenoro kapiuka. Kak B3pBIBAOTCS CBEPXHOBBIE 3BE3BI.
XapakTEepUCTUKN BCIIBIIIEK CBEPXHOBBIX 3BE3M. | paBUTAlMOHHBIM KOJUIAIIC
Oenoro kapiauka ¢ Maccoit Yanapacekapa B COCTaBe TECHOM JBOMHOM 3BE3/1bI
— BCIIBILIIKA CBEPXHOBOM MEPBOIO TUIIA. B3pbIB MaCCUBHOM 3BE3/1bI B KOHIIE
CBOCH DBOJIIOIMM — B3pPHIB CBEPXHOBOW BTOporo tuma. HalOmroxenue
OCTaTKOB B3PBIBOB CBEPXHOBBIX 3BE3/1.DBONIOLMS 3BE3M: POKICHUE, )KU3Hb
U CMEPTH 3BE31.Pacuér npogoInKUTEIbHOCTH JKU3HU 3BE3] PA3HOM MACCHI HA
rJIaBHOMMNOCHEAOBaTebHOCTU.  [lepexonq B KpacHble  TMTaHTBl U
CBEPXTUTAHTBINOCIIE yCYEPIIAHUsA BOZOPO/JIA. CnokoitHas
ABOJIIOIUSI MAJIOMACCUBHBIX3BE3/l, U TPABUTAIMOHHBIA KOJIJIANC U B3PBIB C
o0pa3oBaHUEM HEHUTPOHHOM3BE3bI MM YEPHOU JBIPHl MACCUBHOM 3BE3/bl.
OnpeneneHne BO3pACTa3BE3AHBIX CKOIUIEHUM W OTACIBHBIX 3BE3I W
IIPOBEPKA TEOPUH IBOIIOLIUU

3BE3L.

Muieunbiit IyTh
o I'a3 u nbLab B I'asakTHKE




« Kakx oOpasyrorcs oTpaxkarenbHble TyMaHHOCTH. [louemy cBersaTcs
nuddy3HbIe TYMAHHOCTU
o Kak KOHIIEHTpUPYIOTCS Ta30BBIE U MBIJIEBbIE TYMAHHOCTH B ['anakTuke.
o PaccesiHHBIE M IIAPOBBIE 3BE3AHbIEC CKOMJICHUS
HaOmromaembie CBOMCTBA paccestHHBIX 3BE3AHBIX CKoruieHui.Habmomaembie
CBOMCTBA IIAPOBBIX 3BE3/IHBIX CKOIUICHUW. PacmpeneneHuen xapakTep ABUKCHUS
ckoruieHud B lanaktuke. Pacnpenenenue 3BE3N,CKOIUIEHHWM, Ta3a W IIbUIA B
[Nanaktuke.CBepxmaccuBHasi 4€pHasi Ablpa B IeHTpEe ['alakKTUKUM M KOCMHUYECKHUE
nyun.MudpakpacHpie HaOMIOACHUS ABWKEHUS 3BE3N B MeHTpe [ amakTuku
noOHapyX eHHe B IeHTpe ['alakTHUKN CBepXMAaCCUBHON YEPHOM JIBIPHI.
Pacuér mapameTpoB cBepxXMacCUBHOW 4YEpPHOM NbIpbl. HaOmroaeHUIKOCMUYECKHIX
Jy4E€N U UX CBS3b CO B3PHIBAMU CBEPXHOBBIX 3BE3I.

TagakTuku
Kak kmaccudummpoBann rajakTuku 1o GopMe U KaMepTOHHas
nuarpamMmmaXaooia. CsBoiicTBa CIIUPAJIbHBIX, IUTATITUYECKUX u

HEMpPAaBWIbHBIXTAJaKTUK. KpacHoe cMelleHue B CHEKTpax TalakTUK U
ONPEAECICHUEPACCTOSHUS JO HUX.
3axon Xa00.1a
Bpailienrie rajiakTuk U TEMHasi MaTepUsi B HUX.
AKTHBHBIE TAJTAKTUKH U KBa3apbl

[Tpupona AKTUBHOCTH rajJaKkTHK, paHOTAIAKTUKHA "
B3aUMOJIeHCTBYIOIMEranakTuki. HeoObluHble CBOMCTBA KBa3apoB, UX CBS3b C
AIPAMU TAJTAKTUKU AKTUBHOCTBHIO YEPHBIX JIBIP B HUX.

CroIuieHUs TaJIaKTHK

HaGnrogaembple  CBOWMCTBAa  CKOIUIEHMH  TaJIaKTUK,  PEHTIE€HOBCKOE
M3JIy4YeHUE, TeMIeparypa 151 Mmacca MEKTATAKTUYECKOTO rasa,
HE0OXOIMMOCThCYIIIECTBOBAHUS TEMHOU MaTepumn B CKOIUIEHUSX
raakTukK. OeHKa MacChITEMHONW MaTepuu B CKOIUICHUSX. Sluencras CTpyKTypa
pacnpeneNeHUATATAKTUKYA CKOIUICHUH TaJlaKTUK.

Crtpoenue u 3Boawuns BeesaeHHoit

KoHeuHOCTHh 1 0eCKOHEYHOCTh BeesleHHOI — NMapajoKChIKIACCHYEeCKOT
KOCMOJIOTHH.

3aKOH BCEMHPHOTO TATOTEHHUS W MPEACTABICHUS O KOHEYHOCTHU
noeckoHeyHocTH BceenenHoil. ®oTOMETpUUECKMH MMapajoKC HIIPOTUBOPEUUS
MEXAY  KJIAaCCHUYECKHUMHU  TMPEJICTABICHUSIMH O  CTpOCHMMBCEIEHHOW U
HaOmoneHusIMU. HeoOX0MMOCTh MPUBJICUCHHST OOIIEUTEOPUN OTHOCUTEIBLHOCTH
I TIOCTpoeHus: mojnenu BceenenHol. CBSA3BMEKIY TI€OMETPUYECKHX CBOMCTB
MPOCTPaHCTBA BCENEHHOM CpaCIpeIeIECHUEM U IBUKEHUEM MAaTEPUU B HEM.

Pacummpsiromasics Beesriennas

CBsi3p  cpeHel  IUIOTHOCTA  MaTepuM €  3aKOHOM  PACIIMPEHHS
Wr€OMETPUYECKUMHU CBOMCTBaMHU BcenenHoi. EBxiImMaoBa W HEEBKIIWIOBA
reomeTpusi Becenennoil. Onpenenenue paauyca U Bo3pacta Bcenennoil. Monenb
«ropsiueri BceenenHoi» u penukToBOoe u3MyudeHHs. OOpa3oBaHHE XWMHUYECKHX
aneMeHToB BO Bceenennoit. OOunue renuss BoBceneHHOM W HEOOXOIUMOCTH




oOpa3oBaHUs €r0 Ha paHHUX 3Tamaxd’Boironuu Bcenennoi. HeoOxommmocth He
TOJBKO BBICOKOM IUIOTHOCTHBENIECTBA, HO M €ro BBICOKOW TEMIEPATYpbl Ha
paHHMX JTanax »BodounuBcenieHHON. PennkToBO€ u3IyyeHHe — U3IyYEHHUE,
KOTOPOE€ OCTAJIOCh BOBCEIIEHHOW OT TrOpsSYero M CBEPXIUIOTHOTO COCTOSIHUS
MaTepuM Ha paHHUXdTanmax >ku3Hu Bcenennoit. HalGmiomaemble CcBOMCTBa
penukToBoromsnydenus.  Ilouemy — HeoOXoAuMMO  mpuBIeYEHUE  OOIIeH
TEOPUUOTHOCUTEIBLHOCTH ISl TOCTPOEHHUS MOJIeNIN BeeneHHOoM.

CoBpeMeHHbIE NPO0JIeMbI ACTDOHOMHU

YckopenHoe pacmiupenue BeesieHHOM 1 TEMHas1 YJHepPIrus

HaOnronenust cBepxHOBbIX 3BE37 | Tuma B Jal€KuX TallaKTUKaxX U
OTKPBITUEYCKOPEHHOT'O pacmupeHus Bcenennoit. OTtkpbiTHE
CUJIbI BCEMUPHOTOOTTAJIKUBAHUA.  [€MHAss  JHEpPrusi  yBEJIMYMBACT  Maccy
Bcenennoii no mepeeé€ pacmmpenus. [Ipupoaa cunel BceMupHOro oTTanknuBaHUs.

OO0Hapy:keHue IJIaHeT BO3JIe APYTUuX 3BE31.

HaGmrogenust 3a JBWKEHHEM 3BE3NN W OMNPENEICHUS MacC HEBUIMMBIX
CIIyTHHKOB 3BE3J, BO3MYLIAIOUIMX WX NPSAMOJUHEHHOE JBUKEHUE. MeTodbI
oOHapy>keHus 3k301utaHeT. OlleHKa  YCJIOBUM  Ha MOBEPXHOCTIXIK3OIIIAHET.
[Touck sk30MmI1aHeT ¢ KOM(POPTHBIMU YCIOBHUSIMU JJIs )KU3HU HA HUX.

IHoucku ku3Hu U pasyma Bo BcesieHHOM

Pa3Butne mnpencTtaBieHUd O BO3HUKHOBEHHWH W CYIIECTBOBAHWM JKU3HU
BoBcenennoi. CoOBpeMEHHBIE OLEHKHA KOJIMYECTBA BHICOKOPA3BUTHIXIIUBUIN3ALIAN
B ['amaktuke. IlombITkKM OOHApPY>KEHHSI M TOCBUIKM CHUTHAJIOBBHE3EMHBIM
ABUJIA3ALHASIM.

IloypoyHoe njIaHUPOBAHUE PACCUUTAHO HA 1 4 aCTPOHOMUHM B HEJIEIIO.

Ne Tema l‘:aco A3 [[Ipumeuyanue
ypoKa
I'naBa 1. BBenenune B acrponomuio (1 yac)
1 CrpykTypa u macmtaObl BeeneHHoi. 1 § 1,2 | Ypok-nekuus
Jlanexue rmyounsl Beenennoii.
I'naBa 2. Acrpomerpus (Suacos)
2 3Be3aHoe He0o. HebecHble KOOpAMHATHI. 1 § 3,4 | Ypok-nexkuus
3 Bumumoe nBrmkenue riadeT 1 ColtHIa. 1 §5 Ypok-nekius
4 JIBmxenne JIyHbl 1 3aTMEHUSL. 1 § 6 Ypok-nekuus
5 Bpewms u kanengapsb. 1 § 7 Ypok-nekuus
6 AcTpomerpusl. 1 Ypok-
CeMMHAap
I'naBa 3. He6ecHasi Mexanuka (3uaca)
7 Cucrema mupa. 1 § 8 Ypok-nekuust
8 3aKOHEBI ABIKEHUAIUIAHET. 1 §9 Ypok-nekuus
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9 KocMmuueckue ckopoctu. MexiuianeTHele nepenet |1 § Ypoxk-nexkuus
Bl. 10,11
I'naBa 4. CtpoeHue coJiHe4HOI cucTeMbl (7 4acoB)
10 CoBpemMeHHbIE npeacrasienus: ConHeuHnom|l § 12 Ypok-nexkuus
cucteme. [nanera 3emus.
11  |Ilnmanera 3emius 1 §13 Ypok-nekuus
12 Jlyna u ee BnusHME Ha 3eMITIO. 1 § 14 Ypok-nexkuus
13 [I;maneThI 36MHOM TPYNIBIL. 1 § 15 Ypok-nekuus
[Inanersl-ruranTsl. [lmaHeTI-KapIUKY. 1 § 16 Ypoxk-nexkuus
14
15 Marnsbie Tena ConHEUHOM CUCTEMBI. §
17,18
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKACHUH (1 VYpok-neknus
COJTHEYHONCUCTEMBI.
16 CrtpoeHre COTHEYHOU CUCTEMBI. 1 - Ypok-
CEMUHap
I'maBa S. Actpodusuka u 3Be3xnass acrpoHomMus (7 yacos)
17 MeTonbl acTpo(hU3NUECKUX HCCIIETOBAHUM. 1 § 19 Ypoxk-nexkuus
18 Comnrze. 1 § 20 Ypok-JeKms
19 | BHyTpeHHee cTpOeHHE U HCTOYHUKU 1 § 21 Ypok-neknus
sHeprumn ConHna.
20 OCHOBHBIEC XapaKTEPUCTUKH 3BE3]. 1 § 22 Ypox-nekuus
21 benble KapJIMKu, HEUTPOHHBIE 3BE3/bI, ITYIbCAPHI U § 23,24
YEepHBIE JbIPHI.
1 Ypok-nekius
22 | JIBoitHbIe, KpaTHBIE U IEPEMEHHBIE 3BE3/IbI. 1 § 25 Ypok-sekius
23 HoBble 1 CBEpXHOBBIC 3BE3/IbI. 1 § 26 Ypoxk-nekuus
24 DBOJTIONHS 3BE3]T 1 § 27 Ypok-nekius
I'naBa 6. Muieunblii myTh (3 yaca)
25 I'a3 u nbUIb B rajlakTHKE. 1 § 28 Ypok-nekuus
26 Paccesunbien 1 §29 Ypoxk-nekuus
I1aPOBBIE 3BE3HBIE CKOIIJICHUSI.
27 CBepxmaccuBHasi YepHasi Ablpa B LICHTPE 1 § 30 Ypok-nexuus
TJIaKTHKU.
I'aasa 7. lNanakruku (3 yaca)
28 | Knaccudukanus rajiakTuk. 1 § 31 Ypok-jekus
29 | AKTHBHBIE raJaKTUKHU U KBa3aphbl. 1 § 32 Ypok-nexkuus
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30

| CKoOIUTeHU raJlaKTHK.

L §33

| Ypok-nexkuus

I'naBa 8. CTpoeHue u 3BOIIOLUSA BCeJIEHHOM (2 yaca)

31 KoneuHoCTh 1 0€CKOHEUYHOCTH BCEICHHOM — 1 § Ypok-nekuus
34, 35
NapagoKChl KJIIACCUYECKON KOCMOJIOTHH.
Mopnenb ropsueit 1 §,36
BCEJIEHHOU UPETUKTOBOE U3ITyUYEHHUE.
32 Ypoxk-nekius
I'naBa 9. CoBpemeHnHble mpo0JieMbl aCTPOHOMUM (2 yaca)
YckopeHHoe pacumpeHue BCEJICHHOU U § 37
TeMHast sHeprusi. OOHapyKeHHe TUIaHEeT
33 1 VYpok-nexius
OKOJIO IPYTUX 3BE3]I.
OO6HapyKeHUe TUIAHET BO3JIe JPYTUX 3BE3]1 1 §38 Ypok-nekius
34 | [louck »u3HHU U pazyMa BO BCEJICHHOM. 1 § 39 Ypok-nekuus

Pe3eps 1 yac

HOYPOUYHOE TEMATHUYECKOE IINTAHUPOBAHUE

Ne Tema OcHOBHoOeE coJiep:KkaHue IIpeaMeTHbIe pe3yabTaThI JlaTa
n/n
Beenenue (1 4)
1/BBenenue B acTpo ACTpoHOMHUS — Hayka O3HATH/MOHUMATH:UYTO U3y4acT
HOMUIO KOCMOCE. [ToHsTHERCTPOHOMUS; POITH HaOII0/ICHUMA
Bcenennoii. CTpyKTypbl HBAaCTPOHOMUU;3HAYEHUEACTPOHOMU
MAacCIITAObI Bcenennoii.p;uto
Jlan€ékue riiyouHsirakoeBceenenHas; cTpykTypy u Mac
Bcenennoit mrabbiBcenennoi
Pecypcwiypoxa: § 1,2
Actpomerpus (S 4)
23Bé3nHoe HEOO  [3Be3gHOe HE6o0. UTo Takoe3HATH/MOHUMATH:
CO3BE3IHE. OcCHOBHEIE
CO3BE3 U CeBepHoro‘{TO TaKOCCO3BC3UC, Ha3BaHHUA
MMOJIyIIapust HCKOTOPBIX CO3BEC31UMN, ux
KOH(MUTypanuo, aabQyKaKIoro H3
Pecypcul ypoka: § 3 DTUX CO3BE3/IMI; OCHOBHBIE TOYKH,
3|Heb6ecHbie koopauHebecHbIN AKBATOP UTHHAN HUKpPYTH Ha
HATHI HeOeCHBIN MepuaraH;He0eCHONChEpe: TOPU30HT,
rOpU30HTAIBHBIE, MOy ACHHASUIMHUS,
HKBATOPUATHHBIC HeOeCHBIMMEpUIUaH,
KOODJIMHATHI; KyJIbMUHAIMHHEOECHBIIDKBATOD, AKJIUTITHKA,
CBETHUIL. BEHUT,  TOJIOCMHUPA,  OCbMHPA,
TOYKH PABHOJCHCTBUN u
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[ Opu3OHTANIBHAS ~ CUCTEMA
KOOpPJMHAT.
(DKBaTOpHAJIbHAs  CHCTEMa
KOOPAUHAT

COJIHIIECTOSIHUI;, TEOPEMY O BBICOTE
MOJIFocCamMupa HAJATOPU30HTOM;
OCHOBHBIEC MOHATUsACHEpUYECKON U
MPaKTUYECKOHACTPOHOMUMU:

KyJIbMHUHAIM HBBICOTA CBETUJIA
Pecypceiypora: § 4 Ha TOPU30HTOM;ITPAMOE
BOCXO0KJICHUE U CKIIOHEHUE; CYTKH;
Bunumoe DKINITHKA, ToykaPTIMIHE — MEXKAY — HOBBIM 1
[BIDKCHHE IUIAHETBECEHHEro paBHOAeHCTBHs,(C [aPPIMCTIIIAMM, BEJIMHHBL.
1 ConHua HepaBHOMepHOe aBIKeHne T1OBbIC pa3sMepel JLyHbin
COJTHITA IO SKTUINTHKE ConHua;natel  paBHOJEHCTBUU H
COTHLIECTOSTHUAM; yTOJI HAaKJIOHA
Pecypc(,l ypoxa: § 5 DKIIUIITUKHUK 3KBaTopy,
JIBrokenue Jlynel| CuHoguueckuii Mecsi, [COOTHOLICHUA — MEXIAyMEpaMu U
M 3aTMEHUS y3Jbl JIYHHOW OpOuThHI, [MCPaMHu BpEMCHHI AJIA
moueMy POMCXOMAT ~ [A3MEPEHHUAYTIIOB; NPONOIIKUTEIBHO
satMenus, Capoc m CTBrOJa; YHCIO 3BE3J, BHAMMBIX
TIpeCKa3aHns HEBOOPYKEHHBIMB3IJISIOM;
3aTMEHUIH [IPUHIIATIBI OIIPEACIICHUS
reorpagpuueckoit IUPOTHIN
Pecypcvlypoxa: YUeOHHK, §[IOJITOTBI 110  ACTPOHOMHUYECKUM
6 HAOTIOCHUSIM; TIPUYHUHBI u
Bpewms u kasienna | ConHeuHoe W 3BE3IHOE [XAPAKTEp BAJIUMOTO NBUKCHUA
pb BpeMH, JTYHHBIN u pBe3n u  ComHima, a  Takxke
COJIHECYHBINA KaJICHAAphb, roANYHOI0 IBMIKCHU COJIHHa
FOJIMAHCKUM u
IPUTOPHAHCKHIT YMeThb: UCIIOJIB30BaTh ITOJABUKHYIO
KaJICH[aph BBE3NHYIO KapTy Ui PpELICHUs

Pecypcviypoka: § 7

CIEAYIOIIMX 3aJay: a) ONpPEeeIATh
KOOPJAWHATHI 3BE3], HAHECEHHBIX HA|
KapTy; 0) o 3alaHHBIM
koopauHaTaM o00bekToB (CouHILE,
JlyHa, TIUIaHETbl) HAHOCHUTh HUX
MTOJIOKEHHE Ha Kapry; B)
yCTaHABJIMBAaTh KapTy Ha J00YyI0
naTy u BpeMsi CYTOK,
OpPUEHTUPOBATh €€ HONPEIEIAThH
YCIIOBHSI BUJINIMOCTH CBETHIL.
Pemiath 3a7auM Ha CBSI3BBBICOTHI
CBETHJIA B  KYJbMHHAllUU  C
reorpad@uUecKoll IMHUPOTON MecTa
HAOJIOICHUS; OMPENEISATh BBICOTY
CBETWJIAB KYJIbMHUHAIIMM U  €r0

CKJIOHEHUE; reorpauyecKyro
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BEICOTY MecTa HAOIOICHUS;
prcoBaTh YEPTEK B COOTBETCTBUU C
YCIOBUSAMH 3a/1aud; OCYIIECTBIISThH
nepexoJ K pa3HbIM — CHCTeMam
CUETaBPEMEHH, HAXOAUTh CTOPOHBI
ceera 1o IlomsipHon 3Be3ne u
nostyaieHHoMY COJIHILY; OTBICKMBATh
Ha HEOECIemyIone CO3Be3aus |
HanOoIeespKIe 3BE3IBI B
HuX:bonpmyroMenseauiy, Mamnyto
Mengenuity (¢ I[lonsipHoiizBe3noit),
Kaccuonero, Jlupy (cBeroit), Opén

(cCAnbTampom), JleGenp
(cJlenebom), Bo3ununii
(cKanemoit), Bonomac
(cCApkTypom), CeBepHYIOKOPOHY,
Opuon  (cberenbreiize), Temnen
(cAnbnebapanom), bonpmon  Iléc
(cCupuycom)
HeOecnas mexanuka (3 4)
7{Cuctema Mupa I'eouenTpuueckas AB3HATH/MIOHUMATD:

reJIMOLICHTPUYECKas

cucTteMa Mupa; 00bsICHEHUE[TOHATHS

HGTJIGO6p33HOFO CCJIIMOOCHTPHUYCCKAJAICUCTCMA MHPA,
FEOLICHTPUYECKASICUCTEMA  MHPA;

TIBYKEHUS IJIAHET;CUHOAUYECKUITIEPUOI;

JIOKa3aTeIbCTBA JABUKECHUSBBE3IHBINIIEPUO;

3emuu BOKpyT CouHIIa; rOPU30HTAIBHBIMIIAPAIIIAKC;
YTJIOBBIE pa3MEPBICBETUI;

TOJINYHBIA napasiakCiepBaskocMUYecKas CKOPOCTb;

3BE31 BTOPASKOCMHUYECKAST CKOPOCTB;
CIIOCOOBI OMPEACIICHUSIPA3MEPOB U

Pecypcui ypoxa: § 8 MaCChI3EMIIN; CIIOCOOBI

83akonsl aBmkenn | OOOOIIEHHBIC — 3aKOHBI  rpeniesieHHst  paccTOSHUN 710

S TIJTAHET Kemiepa u ONpeneneHne |[gegecunix Tel W MX  Mace 1O
Macc HEOCCHBIX Tel zakonyKerutepa; 3akonsr Keriepa u

MX CBSI3b C 3aKOHOMTSITOTEHUS

Pecypcwviypoka: § 9

9 Kocmuueckue [TepBas 17§ BTODPAs |V MeTh: IPUMEHSTH 3AKOHBI
CKOPOCTH U KOCMHUYCCKUEC CKOPOCTH, Kennepaﬂ 3aK0OH BCEMUPHOI'O
OIITHMA/IbHAA TATOTEHUS pu 00BbsCHEHUU
MCKIUIAHCTHRIC Oy s TMITHYeCKas MBIDKEHHUS IUIAHET U KOCMHUYECKHX
[1CPCIICTDI opoura KA K IU1aHeTaM, pnmaparos; pemaTh 3a1aun
HapacueT pPacCTOSTHUN
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BpEM:1 MOJIETA K IJIAHETE

Pecypcwiypoxa. § 10, 11

0 U3BECTHOMY  Mapauiakcy  (u
HA000pOT), JIMHEWHBIX U YTJIOBBIX

PasMCpoOB HeOCCHBIX TCII,
paCCTOSIHI/Iﬁ II1aHCT OT COJ'IHHa u
MCPHUOJ0B nux 06pameHH51 110

TpeThemy 3aKkony Keruepa

Ctpoenne CoJiHeYHOMH

cucremsl (7 4)

1(CoBpementble {06  OTIMYMSX  IUIAHET [BHATh: MPOHCXOXKaeHNeCOIHEUHOI
[PEICTAaBICHNA O BEMHOM TPYMIbl U IJIAHET- (CUCTEMBI; OCHOBHbIE
FMTaHTOB; O IUIaHeTaX- BaKOHOMEPHOCTHU B
CTPOCHUMN U KapJIMKax; MajibiX Tejax; 0 [COJHEUHOMCUCTEME;
COCTaBC nosice Koiinepa u  obnake [KOCMOTOHHMYECKHETUIIOTE3bI;
CosHEeIHOM KoMeT Oopra cucteMademisi—JIyHa;  OCHOBHBIE
CUCTEMBI NMBUKCHUSA3EMIIH; dhopma3emiu;
Pecypcoiypoka: § 12 npuponallyHsr; obmast
1lInanera 3emns  |[@opma 3eMiM, BHYTPEHHEE XapaKTEPUCTUKATLIAHET 3€MHOI
CTpoeHHe, arMocepa | [FpymIsl (atmocdepa,
BITUSTHUC IIAPHUKOBOTO [TOBEPXHOCTH); oOras
phdexkra  Ha  KIMMAT XapaKTEPUCTUKA TUIaHeT-
Bemiu ruranToB(aTMocdepa;
MOBEPXHOCTH); CIYTHUKH U KOJbIA
Pecypcbiypoka: § 13 JJaHEeT-  TUTaHTOB;  aCTEPOMUJbI

Jlyna

ec
HA|

u
BJIUSIHUE
BeMITIO

DopMupoBaHue

MOBEPXHOCTH JlyHsi;
npupojla  NPUWIMBOB U
OTJINBOB Ha 3eMJie U HUX
BIMSHUE Ha  JIBUOKCHUE
3emnu u JlyHsl; npoueccus
3EMHOW OCH W JIBUYKECHUE
TOYKHU BECEHHETO
paBHOJEHCTBUS

Pecypcwiypoka: § 14

MMCTCOPUTHBI; ITIOACACTCPOUIO0B; KOM
CTbl UMCTCOPLI

YMerb: pemars 3aJadyd Ha pacyeéT
paccTosTHUN 110 U3BECTHOMY
napayiakcy (u Ha000poT),
IIMHEWHBIX W YIJIOBBIX Pa3MEpPOB
HEOECHBIX TEJI, PACCTOSHUMN TIaHET
or ConHua ©W TEPUONOB  MX
oOparieHusi Mo TPEThbeMy 3aKOHY
Kerutepa. [Tosb30BaTHCATIIIAHOM

ITnanersl

3€MHOU
IPYIIIBI

Dusznueckue CBOMCTBA
Mepkypus, Mapca u
Benepsr; VCCJIEIOBAHUS
[JIaHET 3€MHOW  TPYyNIIbI
KOCMHUYECKUMU

arrnapaTamMmu

Pecypcuol ypoka: § 15

CoJrHeuHOM CHUCTEMBI u
CIIPaBOYHBIMU JIAHHBIMU;
OTIPEIIEATh M0 ACTPOHOMHUYECKOMY
KaJleHIapro, KaKWe TIUIAaHEThI W B
KaKAX CO3BE3AMSIX BUIHBI Ha HEOEB
MaHHOE BPEMS; -HAXOJUTh TUTAHETHI
Ha HeOe, oTiMYyasg HX OT 3BE3L;
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14

[ l1aneTwI-

Dusuueckue CBOICTBA

IMPUMCHATH 3aKOHBbI Kermepa u
BaKOH BCCMHUPHOI'O TATOTCHUAIIPHU
0OBICHCHUH ABHOKCHHS IINIAHCT H
KOCMHUYCCKHUX aIllIapaToB.

CUTAHTBHI. FOnurepa, CarypHa, Ypana
[T1aneTsi- u HentyHna; BynkaHuueckas
KapIuKQ NesITEeIbHOCTh HA CITyTHHUKE
[Onutepa Wo; npupona
KOJel  BOKpPYr  IJIaHeT-
MTaHTOB; TJIAHEThI-
KapJIUKQ
Pecypcviypora: § 16
1Mansie tena@u3nueckas pupoa
ConHedHon CTEPOUJIOB
CUCTEMBI
n  komeT; mnosc Koiinepa u
00J1aKO komeT OopTa;
npupoAa  METEOpOB U
METEOPUTOB
Pecypcorypoxa: § 17
1{CoBpemenHbIC CoBpeMeHHbIE

CoJITHEYHOU
CUCTEMBI

[MPCaACTAaBJICHUA O

[MPONCXOKACHUN

[MPCACTABJICHUA O

npoucxoxaeHnn COJHEYHO
1 CHCTEMBI

Pecypcoryporxa: § 18

AcTpodusnka 1 3Bé31Has actpoHomus (7 9)

COJTHEUHOU aKTUBHOCTHU U €€

BJINSIHUC Ha KJIMMaT 1

1Metozsr actpo¢u [[punimn  gedictBUg W 3HATH: OCHOBHBIE(PU3UUECKHE
BUYECKHUX YCTPOWCTBO  TENECKONoOB, xapakTepucTuku ConHia: Macca,
pedpakTopoB U [pa3Mephl, TEMIIepaTypa; CXeMy
CCICIOBAHUN  pedIeKTOpOB; CTPOEHHUS Conuiau
PaIUOTEIECKOTIBI U (PU3UYECKUEITPOIIECCHI,
pamruouHTEPPEPOMETPHI MPOUCXONAIIME B €ro Heapax u
aTMoc(epe; OCHOBHBIE MPOSIBICHUS
Pecypcul ypoka: § 19 COJITHCUHOM AKTUBHOCTH, 1504
1iComuue OnpeneneHue OCHOBHBIX|[IDHYHHBI, EPUOAMYHOCTE u
xapakTepucTuk  CoNHIA;BausHMe  HA3EMIIIO;  OCHOBHBIE
CTpOEHUE COJIHEYHOMX apaKTEPUCTHKH 3BE3]] B CPABHEHUH
aTMOC(]epEI; 3aKOHBICCOTHIIEM: CHEKTPBHI,
M3ITyYCHUS abCOIIIOTHOTEMIIEPATyPhI, CBETUMOCTH;
TBEPIOTO TCIa UMyJIbCUPYIOIINC  HMB3PBIBAIOLIACCS
Temriepatypa Gorocdepsl UBBe3n; MOPSAOK PACCTOSHUS 110
MSATCH; IIPOSABIICHUERBER T, CITOCOOBI

OTIPEICIICHUS] UPa3MEPOB 3BE3MT; €11
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orochepy 3emin

Pecypcuol ypoxka: § 20

HULIbI ©3MEPEHUSPACCTOSHUM:

[MApCEK, CBETOBOMIOM; BAXKHEUIINE
BAKOHOMEPHOCTH MUPA3BE3M; AUArp
AMMBI  «CIIEKTP— CBETUMOCTb» U

1

BHyTpeHHee

CTPOCHHUC

51

MCTOYHHK

pHeprun ConHia

Pacuér TEMIIEPATyPhI
BHYTpU Connua;
TEPMOSIIEPHBIN  MCTOYHHK
HDHEPTHUU Connua U
MEPEHOC HSHEPTUH BHYTPHU
CoJiHIIa; HaOJIIOICHUS
COJIHEYHBIX HEUTPUHO

Pecypcot ypoxa.: § 21

<(Macca— CBETHUMOCTB»;  CIIOCOO
OTIpE/ICIICHUSIMACC  JIBOMHBIX3BE3,
OCHOBHBIE  IMapaMETPHICOCTOSHUS
BBE3HOTOBEIICCTBA: IUIOTHOCTD,
TEeMIlepaTypa, XHWMHUYECKUICOCTAB,
(bU3UYIECKOECOCTOSHNUE;

Ba)KHCHIIIMECIIOHATHS

rOJIMYHBINIIapaIakC, CBETHUMOCT,
A0COJIIOTHAsA 3BE3IHAS BEINYHHA,

2(0OcHoBHBIE OrnpenencHue Y CTpOﬁCTBf) MHA3HATCHHC
TEJIECKOTa, YCTPOMCTBO u
XaPAKTEPUCTHKH  OCHOBHBIX ) L a3HACHIe Pe(hpPaKTOPOB
3BE3T XApAKTEPUCTUK  3BE3N; pechIeKTOpOB
CrieKTpajbHas
Kiaccupukanus 3BE3N; VMeTh: PHMEHSTS
parpaMma - «clekTp— OCHOBHBICTIOIOKEHUS BETYIIIHAX
CBETHMOCTE? M (pr3MIECKUX TEOpHi pu
paClPECIICHIC  3BE3]L oObscHeHnH npupoasl  ConHIla U
Ha HCH, CBASH MACCHI €O BBE3; pemaTh 3a7ayd Ha pPacuér
CBeTHM? CTBIO 3BC3A pacCTOsAHUI hi (o) 3BE3] o
[ 1aBHON M3BECTHOMY TOJIMYHOMY
[TOCTICAOBATCNBHOCTH, mapajylakcy W oOpaTHble, Ha
PBESIIET, CpaBHEHUE pPa3IUYHBIX 3BE3N 0
paCHbIC rHraHTH’CBeTHMOCTﬂM, pazMepam u
CBEPXTUTAHThl U Gempe| I oPATYPaM,
o — AHATN3UPOBAThINATPAMMBI
(CTICKTP—CBETHUMOCTB» M «Macca—
Pecypeviypora § 22-23 CBETUMOCTB; HaXxOJIUTh Ha
2benbie  KapinkiLjOcoGenHocTH  cTpoeHms [oOSBEABL aNb b
HEHTPOHHBIE 0CITBIX KapJIMKOB u ManoiiMenpemaEr,  anbgrlnpEL,
mpenen Yanapacexapa Ha ab(dbrledens, anb(ppiOpia,
BBE3Nb,  UEPHBlEX Maccy; Tybcaphl M anb(piOproHa, anb(bribau3HEoB,
nbipbl.  JIBOIHBIE, frefiTpOHHEIE 3BEIBL; anbhpiBo3nnuero, anbdbl
KPATHBIC WionsTHE uSpHOH  IBIDHL Marnorollca, ansdbsr bonbmorollca,
[TEpEMECHHBIC HAOJIFOIeHUS anbGbl Terbia
3BE3/IbI

51
Macc;

3BE3]I
ux

ITBOMHBIX
OITpEICTICHUE
yJIbCUPYIOLIUE

[IEPEMEHHBIE 3BE3/bI;
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nedenu bl U CBSI3h Mepuoja
MyJIbCAIIMA CO CBETUMOCTBIO
y HAX

Pecypcviypora § 24-25

2{HoBEIe nHa6mronaemble
CBEPXHOBBIE MTPOSIBIICHUS B3PHIBOB
BBE3/IbI HOBBIX M  CBEPXHOBBIX
3BE3JI; CBOMCTBA OCTAaTKOB
B3PHIBOB CBEPXHOBBIX
BBE3/1
Pecypcviypoxa § 26
23Bomtonus 38E3n PKu3Hb 3BE3M pa3IMIHON

MAacChl U €€ OTpaXCHUE Ha

nuarpaMmme «CIIEKTp—
CBETUMOCTBY;
rpaBUTALMOHHBIN
KOJUIaliC ¥ B3PBIB OEJI0TO
KapJIiKa B JIBOMHOM
CUCTEME u3-3a
[EPETEKaHUsl Ha  HEro
BEILIECTBA 3BE3/bl-
KOMIIAaHbOHA,;
rpaBUTALMOHHBIN

KOJIJIAIC SiIpa MAacCCHUBHOMU
3BE3/IbI B KOHIIE €€ KU3HMU.
Onenka BO3pacra
BBE3THBIX CKOIIICHUH

Pecypcovrypoxa § 27

MJieuHblil nyTh (3 4)

24'a3 u weup  BHaOmomaeMble 3HATbL: IOHATHE TYMaHHOCTH,
[ amakTuke XapaKTEPUCTUKHU OCHOBHBIE (DU3UUYECKHUE TTapaMETpHI,
OTpakaTeJIbHBIX UXUMHAYCCKUN COCTaBH
nUpdy3HBIX TyMaHHOCTEM;pacnpeaesieHue MEK3BE3AHOTO
pacnpencieHue WX BOJHU3HUBEIIECTBA Bl anmakTuke;

[JIOCKOCTHU ["anakTuku;IpuMepHbIC3HAYCHU S
CITpajibHas CTPYKTYPACIEIYIOIIUX BEJIIMYKH: - PACCTOSHUS
["amakTUKH MEXAY 3BE3JaMU B OKPECTHOCTHU

Pecypcorypoxa § 28

Coinna, ux 4uciio B I'amaktuke, eé
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[Tyt

MH(PPAKPACHBIN TEJIECKOIT;
OLICHKA MAaccChl "
pa3MepoB YEPHOU ABIPHI
[0 JIBUKEHUIO OTIEIBbHBIX
3BE3]]

Pecypcul ypoxa § 30

2iPaccestHmbIC nHaOnrogaemble CBOICTBa  pa3mephl, UHpPaKPACHBI
[IapOBbIE CKOTJICHU I u UX [TEJIECKOI; OLICHKA MacChl u
3BE3/IHBIC pacripeiencHue B pa3MepoB  4YEpHOM  JBIpHI IO
["amakTuke TBUKEHUIO OT/ICITBHBIX 3BE3I.
CKOTUICHUS
Pecypcwl ypoxa § 29 YMeTh:  OOBSCHATH  NPUYHHBI
2(CBepxmaccuBHas |HabOmonenue 3a [pa3iIuyus BUAUMOTO W HCTUHHOTO
uEpHas IbIpa B IBUYKCHUEM 3BE3 B [pacupenciacHus 3BE3/I,
nentpe ["anakTuku B MEK3BE3THOTO BEIIeCTBa u
[eHTpe MiieyHoro raJlakTUK  Ha  He0e; HaXOIUTh

paccTosiHUA MEXKIy 3BE3NaMH B
okpectHocTr COnHIA, UX YUCIO B
["amakTuke, €€ pa3Mepbl; OLICHUBATH
MacCcy W pa3mep 4YEPHOM ABIPHI IO
NBUXKEHUIO OTIEIBHBIX 3BE3]

["anakTuku (3 4)

2 Knaccudukaius r
AITAKTUK

Tunbl rajakTUK W HX
CBOIMCTBA; KpacHoe
CMEILEHUE U OIpPENEICHUE
PAacCTOSIHUM /10 TaJlaKTUK;
3aKkOH XaO0ma; BpalieHue
rajakTUK ¥ COJEp)KaHue
TEMHON MaTEpUU B HUX

3HATh: OCHOBHBIC (1)I/I3I/ILI€CKI/IC
mapamMcCTphIl, XUMHYECKUH COCTaB U
pacClpcaciICHNUC MEXK3BE3THOTO
BCIIICCTBA B FEUI&KTI/IKG; IIPUMCPHEIC
BHAYCHUS CICAYIOMNUXBCININH:OCH
OBHLIC THUIIbI TI'aJIaKTUK, pPa3jIndus

MEKTYHIMH, PUMEPHOE
BHAYCHHEW (PU3UYECKHA  CMBICI
[TOCTOSIHHOM Xabbua; Bo3pact

2{AKTUBHBIE TAJIAKT
KU ¥ KBa3apbl

Pecypcorypora § 31
[Ipupona AKTUBHOCTH
raJIaKTHK, npupoza
KBa3apoB

Pecypcwl ypoka § 32

HaOJIF01aeMBIX HEOECHBIX TEI

YMerh: 00BSICHITH PUYHHBI
pa3In4us BUAUMOIO WU HUCTHHHOTO
pacnpeneaeHust 3BE3,

2¢CkomnieHus rajgaxk
TUK

[Ipupona ckoruieHUn

M poJib  TEMHOMN
MaTe€pu B  HHUX;
MEXKTATaKTUYECKUU

ra3 U peHTT€HOBCKOE
M3JIy4YeHUE OT HEro;
STYEHCTasl CTPYKTypa

pacnpeneneHus
["amakTuK u
CKOIIJICHU M BO
Bcenennoin

Pecypcviypora § 33

MEK3BE3THOTO u
raJakTHUK Ha HeOe

BCIICCTBA
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Ctpoenne u 3Bos0nMs Beesennoii (2 1)

3(KoHeuHOCTH y(CBsI3p 3aKOHAa BCEMHPHOTO3HATB: CBSA3b 3aKOHABCEMUPHOTO
OECKOHEYHOCTh  [TATOTCHUS CTSITOTEHUSI C TPEACTABICHUAMHU O
[PEACTaBICHUAMU OKOHEUYHOCTH U  OECKOHEYHOCTHU
BceeHHoi. KOHEYHOCTH nBceaeHHoM; 410 TaKoe
PacIipsIomascs HeckoHeYHOCTH BceaeHHOM;(hoToMeTpudIecKuii napasioKc;
BeeneHnast (boTOMeTpHUUIECKUI HEOOXO0IMMOCTh oOmei
Mapagokc; HEOOXOIMMOCTB[IT€OPUN OTHOCUTEILHOCTU
oO1en TEOPHUHISIIOCTPOCHUS MOJIeNN
OTHOCUTEJIBHOCTH IIsIBCeNIeHHOM; IIOHSITHE
[TOCTPOCHMS MozaenuropsaasBeeneHnasn»;
BcenenHoi KpYyITHOMACIITa0OHYO CTPYKTYpY
BcenenHoi; 4To
Pecypcoiypora: § TaKOeMeTarajJlakTHUKa;
34, 35 KOCMOJIOTUYECKHE MOZEIN
3Monens «ropsueiCBsI3b cpeaHeld MIOTHOCTH [BceleHHOi
BceneHHo» U MaTepuu c 3aKOHOM
pacmmpeHus U [YMeThb: HCIOJIB30BaTh 3HAHUS IIO
PEITUKTOBOE reomerpueli  BcenenHoil; (pusuke u aCTPOHOMUH I
3 Iy9CHNC panuyc u BO3pacT (OIMCAHUA u 0OBSCHEHHUS
Bcenennoi COBPEMEHHOW HAyYHOM KapTUHBI
MHUpa
Pecypcwiypoka: § 36
CoBpeMeHHbIEe IPOOJIeMbI ACTPOHOMUH (3 1)
3]Y ckoperHoe Bximang TEMHOW Marepuu B [3HATh: Kakue
pacimpeHue Maccy BcenenHoii; HaOMI0ACHUATIOATBEPIUIN TEOPHUIO
HAO0JIIOICHUE CBEPXHOBBIX [yCKOPEHHOTO pacimpeHus
Bcenennoi URRE3 B Ianékux |[BceleHHO#; dYTO HccIeqoBaTeN

TEMHAs DHEPTUs

rJIaKTUKaX W OTKPBITHE
YCKOPEHHOTO PAaCIIUPEHUS
BcenenHou, MIPUPOLBI
CHUJIBI BCEMUPHOTO
OTTaJIKUBAHUS

Pecypcwiypoxa. § 37

MOHUMAIOT N0 TEMHOWIHEPTUEH;
3a4eEM B YpPABHCHHE OWHINTEHHA
Oblla  BBEJIEHA KOCMOJIOTMYECKast
[TIOCTOSTHHAS,

YCJIOBHSI BOSHUKHOBEHUS

[IJJAHET OKOJIO 3BE3]1; METOMBI
OOHapYKEHHsI SK30IJIaHET OKOJIO Jp

3!

O6HapyxeHue
MTAHETBO3JIE

PYTUX 3BE3N

HeBuayuMble CHOYTHUKH Y
BBE3/I; METOJIbI
OOHAPYKEHUS IK3O0TIAHET;
PK30ILIAHETHI C YCIOBHSIMHU

6HaFOHpI/I$ITHLIMI/I JJIA
PKN3HHA

Pecypcwt ypoka: § 38

yruxX  3BE3M;, 00  DBOJIIOLMH
BcenenHol u »ku3HM BoBceneHHOM;
mpoOjieMbl  TOMCKAa  BHE3EMHBIX

IuBUIM3anuii; popmynallperika

YMeTh: HCII0JIb30BaTh3HAHUS,
MOJIy4eHHBIE 1O  (Qusuke U
ACTPOHOMHH, I OIHUCAHUS W
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3qlonick ku3HU U[Pa3BUTHE NMPEICTABICHNUN O OOBICHEHHSI COBPEMEHHOW HAyYHOUN

pazymaBo CYIIECTBOBAHUM >KU3HM BO [KAPTUHBI ~ MHpa; OOOCHOBBIBATH
BcenenHoi; dhopmyIia CBOIO TOUKY 3pEHHS O BO3MOYKHOCTHU
BceneHHoH JIpeiika 1 YUCII0 (CYLIECTBOBAHUSABHE3EMHBIX
uBMIN3aui B I'agakTuke;
IMOUCK CUTHAJIOB oT [HUBUJIN3allU U HUX KOHTAKTOB C

BHE3EMHBLIX [MBHWJIM3AIMU HAMHU
M I101a4a CUTHAJIOB UM

Pecypcwiypoxa. § 39

Pe3eps (1 yac)

KOHTpOAb ypOBHA 06Y4YEeHHOCTM.

KonTpouib 3a pe3yJbTaTaMu o0yueHus OCYIIECTBIISIETCS yepes
WCMOJIb30BaHUE CIICYIOIIMX BHJIOB: TEKYIIMM, TeMarudeckui. Ilpu stom
UCIOJB3YIOTCS  pa3inuHble  (QOpMBI  KOHTpOJS:  MpakTUdyeckas  padorta,
caMOCTOsITeJIbHasl paboTa, JOMAIHSAS IIpakTHYecKas paboTa, TECT, YCTHBIN
OTIpocC.

YuyebHo-meTOaMUYECKUE nocobusn
Jns yaurenst:
1. Yapyrun B.M. Actponomuss 10 — 11 xnacc (6a30Bblii ypoBeHb), M.
[Ipocsemenne 2017.
2. Ilporpammsl 17151 00111€00pa3oBaTeNbHbIX yupexkaeHuil. dusuka. ACTpOHOMUS.
7-11 xnacc, B. A. KoposuHn, B. A. Opnos. — M. : JIpoda, 2010 r.;
3. Ocbkuna B. T. Actponomus. 11 knacc: noypouHsle mianbl no yueOHuky E. I1.
JleButana. - Boarorpan: Yuutens, 2006 r.
4. Nemuenko E. A. Actporomust 11 kiacc: moypouHsle miiansl o yueonuky E.IT.
JleBurana. - Bonrorpan, Yuurtens 2003 r.
5. Boponuos-BenbsamunoB b. A. Metouka npenogaBaHusi aCTPOHOMHUM B CpeAHEN
mkoJje. [Tocobue nisa yaurens, M. ITpocsemienue 1985.
Jns yyamuxcs
1.Yapyrua B.M. Actponomusi 10 — 11 xmacc (0a3oBblii ypoBeHb), M.
[Tpocsemenue 2018.

1.  http://school-collection.edu.ru Exunas KOJUIEKLIUS U POBBIX
00pa30BaTEIILHBIX PECYPCOB.
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