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MNOSICHUTEJBHASA 3AIINCKA
Pabouas mporpamma paszpaboTaHa NMPUMEHUTENBHO K y4eOHOU MporpaMme
M0 aCTPOHOMUHM JJI 00IIe00pa30BaTEIbHBIX YUPEKACHUN N0 y4eOHUKY Yapyrux
B.M. Actporomus 10 — 11 kacc (6a30Bs1it ypoBens), M. [Ipocsemenne 2018.
Jlns npenogaBanus B 10-om kmacce B 2018-2019yuy romy BO BTOpOM

nonyroauu -1 gac, B 11-om knacce B 2018-2019yu.rony — 1 yac.

AcTpoHOMMSI B WIKOJIE - 3TO KypC, KOTOpBIM, 3aBepuas (U3UKO-
MaTeMaTuyeckoe oOpa30BaHHUE BBITYCKHUKOB CPEIHEN IIKOJBI, 3HAKOMHUT HX C
COBPEMEHHBIMM TIPEJCTABICHUSAMHA O CTPOCHHHM W DHBOJIOLIMM BceneHHOM u
cnoco0cTByeT (hOPMHPOBAHUIO HAy4YHOTO MHMPOBO33peHMs. B Hacrosiiee Bpewms
BAKHEUIIMMU 33Ja4aMH aCTPOHOMUU SIBISIIOTCA (POPMHUPOBAHUE NIPEICTABICHUN O
€IMHCTBE (PU3UYECKUX 3aKOHOB, JCHCTBYIOIIMX Ha 3eMje U B Oe3rpaHuyHON
BcenenHon, 0 HEnpepbIBHO NMPOUCXOMALIEH DBOJIONUU HAIIEH IUIAHETBI, BCEX
KOCMMYECKHX TEJI M UX CHCTEM, a Takxke caMou BceneHHOW. AcTpoHOMUS
peanu3yeTcs 3a cueT IKOJIbHOIO KOMIIOHEHTA. M3yueHue Kypca pacCuuTaHo Ha 35

yacos. [Ipu nnanupoBanuu 1 yac B Hexeno.

IIpeameTHbIe pe3yIbTATHI

[Inanupyemble pe3ynbTaThl OCBOEHHS Y4eOHOTO MpEeAMETa [0 UTOTaM

oOyuenus B 10—11 knaccax:

® [IOJIy4YMThb IPEJCTABJICHUSA O CTPYKType M Maciutabax BcenenHoil u mecrte
4yeJloBeKa B HEl; y3HaThb O CPEICTBaX, KOTOPbIE MCIOJIb3YIOT aCTPOHOMBI, YTOObI
3arjsiHyTh B camble YAaJEHHbIE YTroJKW BceleHHOM W He TOJBKO YBUIETh
HeOecHble Tela B  HENOCTYNMHBIX ¢ 3eMid Juana3oHax JUIMH — BOJH
AIIEKTPOMArHUTHOTO HM3JIyY€HHsS, HO M Yy3HaTh O HOBBIX KaHaJlaX MOJIy4EHUs
uH(popMauu O HEOECHBIX TellaxX C MOMOIIbI0 HEUTPUHHBIX M TPABUTAIMOHHO-

BOJIHOBBIX TCICCKOIIOB.



® y3HATh O HAOJIOJAEMOM CII0)KHOM JBIKEeHUU TutaHeT, Jlynsl u ConHua, ux
uHTepnperaunu. Kakyro posb urpanu Hadmonenus 3atMenuid Jlynsl u CosiHIA B
KU3HM OOIIecTBAa M MCTOpUS HX HAyyHOro ooObscHeHus. Kak Ha oOCHOBe
ACTPOHOMHMYECKHUX SIBJICHUM JIFOAM HAYYUJIIUCh W3MEPATh BpEMs M BECTH
KQJICHAAPhb.

® y3HaTh, Kak Ojarogaps pa3BUTHUIO AaCTPOHOMHUHU JIIOAM TMEPeluuUId OT
MPEACTABICHUS]  TEOLICHTPUYECKOM CHUCTEMBI MHUpPa K  PEBOJIIOIUOHHBIM
IIPEACTABICHUSIM TeIMOLEHTPUYECKON cucTeMbl Mupa. Kak Ha ocHOBe mocnenHen
OBLIM OTKPBITHI 3aKOHBI, YNPABISAIONIME ABUKEHUEM IUIAHET, U TO3JHEE, 3aKOH
BCEMHPHOT'O TATOTEHUS.

® Ha MNpPUMEPE HCIOIb30BAHUS 3aKOHA BCEMHUPHOIO TATOTEHUS MOIYYUTh
IIPEICTABIICHNAS] O KOCMMUYECKUX CKOPOCTAX, HA OCHOBE KOTOPBIX PAaCCUUTHIBAIOTCS
TPACKTOPUH IIOJETOB KOCMHUYECKHMX allaparoB K IJJaHETaM. Y3HaTh, Kak
MPOSIBIISIET ce0sl BCEMUPHOE TATOTEHUE HA SIBJIEHUSAX B cucteme 3emiii—IIyHa, u
HBOJIIOLIUIO 3TOU CUCTEMBI B Oy IyIIEM.

® Vy3HATh O COBPEMEHHOM IPEJCTABICHUH, O CTPOCHUN COJHEYHOM CHCTEMBI,
O CTPOCHHMH 3e€MJIM KaK IUIAHEThl U MPUPOJE NApHUKOBOTO 3P (deKTa, 0 CBOMCTBAX
IUTAHET 3€MHOW TPYIIbl U IJIAHET-TUTAHTOB U 00 MCCIEIOBAaHUSX acCTEPOHJIOB,
KOMET, METEOPOMJIOB U HOBOT'O Kjacca
HEOECHBIX TeJl KApIMKOBBIX IJIAHET.

® [IOJIY4YUTh NPEJICTABICHHE O METOAAX acTPO(PU3MUECKUX MCCIEAOBAHUN U
3aKOHaX (DPU3MKUX, KOTOPBIE HCIONB3YIOTCSA IS WM3y4YeHUs (PU3UYECKU CBOMCTB
HEOECHBIX Tel.

e y3HaTh npupony CoiHUA M €ro aKTUBHOCTH, KaK COJHEYHas aKTUBHOCTh
BIIMSET Ha KIUMaT U Ouochepy 3emiim, Kak Ha OCHOBE 3aKOHOB (DU3UKH MOKHO
paccuuTaTh BHYTpeHHee cTpoeHue CoJiHIIa M Kak HaOJIOJIeHHUs 3a MOTOKaMHU
HeiTpuHo oT ConHua noMoriv 3arisiHyTh B 1eHTp CojHua W y3HaTh O
TEPMOSIIEPHOM UCTOYHUKE SHEPTHH.

® Yy3HAaTh, KakK OIpPEACIAI0T OCHOBHBIE XapAaKTEPUCTUKU 3BE3L M HX

B3aMMOCBSI3b MEXy COOOW, O BHYTPEHHEM CTPOEHUHU 3BE3] U UCTOUYHUKAX HX



SHEPruH; O HEOOBIYHOCTU CBOMCTB 3BE3/ O€TBIX KapJIMKOB, HEUTPOHHBIX 3BE3N U
YEPHBIX IbIP. Y3HATh, KaK POKAAKOTCA, )KUBYT U YMUPAIOT 3BE3/IBI.

® y3HaTh, KaK IO HAOJIIOJEHUSAM MyJIbCUPYIOIMIMX 3BE31 Ledeua Onpenesiarh
pPaccTOsSIHUS 10 APYTUX TaJIAKTHUK, KaK aCTPOHOMBI MO0 HAOIIOAEHUSAM JBOMHBIX U
KPaTHBIX 3BE3]T ONIPEAEISIOT UX MACCHI.

e [lomyuyuTs npeAcTaBiICHUs O B3phIBAX HOBBIX U CBEPXHOBBIX 3BE3/ U Y3HATh
KaK B 3BE3/1aX 00pa3zyroTCs TSKENbIE XUMUUECKHUE AIIEMEHTHI.

e VY3Harh, Kak ycTpoeHa Hama [amaktuka — Mueunsii IlyTh, kak
pacrnpenesieHbl B HEl paccesiHHbIE M IIapoBbI€ 3BE3/IHBIE CKOIUIEHHS U O0Jiaka
MEX3BE3IHOTO raza u nbuid. Kak ¢ moMoIpio HaOMoAEeHUNH B MH(PaKpaCHBIX
Jy4dax yAaIOCh NPOHHUKHYTH YEPE3 TOJNILY MEK3BE3AHOTO ra3a W NbUIM B LIEHTP
["ayakTUKK, YBUACTH JBUKEHUE 3BE3] B HEM BOKPYT
CBEPXMACCHUBHOM YEPHOU JIBIPBHI.

e JlomyunTe mpencTaBIeHUE O PA3IMYHBIX THIAX TANAKTHK, Y3HaTh O
IIPOSIBIICHUAX AKTUBHOCTH TAJIAKTUK W KBa3apoB, PACHPENCICHUM TAIAKTUK B
IPOCTPAaHCTBE M (OPMHUPOBAHUM CKOIUIEHHM U SYEUCTOM CTPYKTYpbl HX
pacrpeneneHusl.

e VY3HaTh O CTPOCHMHM M DBOJIONMU YHUKAIBHOTO 0OBekTa BceneHHoll B
uenoMm. Ilpocnenuts 3a  pasBUTHEM IIPEACTABICHUMM O KOHEYHOCTH U
O0eckoHeyHOCcTH BceenenHoil, o (yHAaMEHTaNbHBIX MMAPAJOKCaX, CBA3AHHBIX C
HUMH.

e [loHATh, Kak U3 HAOIIOJAEMOTO KPacHOTO CMEIIEHHUS B CHEKTpax JanEKux
TQIAKTUK NPUIUIA K BBIBOJY O HECTALIMOHAPHOCTH, pacluupeHuu BceneHHoH, w,
YTO B MIPOLIOM OHa ObljIa HE TOJIBKO MJIOTHOM, HO M ropsyel 1, YTO HabI01aeMoe
PEIUKTOBOE M3JIyYEHUE TOATBEPKAAECT OTOT BaXHBIM BBIBOJ COBPEMEHHOU
KOCMOJIOTHH.

e VY3HaTh, KAK OTKPBLIM YCKOPEHHOE paclIMpeHue BCeneHHON U ero CBs3bIO C
TEMHOM DHEPrUEM U BCEMUPHOM CWJIOM OTTAJKUBAHUSA, MPOTUBOCTOSALIECH

BCGMI/IpHOﬁ CHJIC TATOTCHMUA.



e VY3HaTh 00 OTKPBITHM OHK30IUIAHET — IUJIAHET OKOJIO JAPYTuX 3BE3A U
COBPEMEHHOM COCTOSIHUHU MPOOJIEMBbI TOMCKA BHE3EMHBIX IIMBHJIN3ALUNA U CBSI3U C
HUMMU.

o Hayuutbcst mpoBOAUTH MPOCTEUIINE aCTPOHOMUYECKHUE HAOII0ICHUS,
OPHUEHTUPOBATHCA CPEAM SAPKUX 3BE3N M CO3BE3AMM, M3MEPATH BBICOTHI 3BE3N U
ConHua, onpenensTh aCTPOHOMUYECKUMU METOJAMH BPEMS, IIUPOTY U JOJTOTY
Mecta HaOmoneHud, usMepsaTh auamerp CoJiHIA W U3MEPATh COJIHEUHYIO

aKTHUBHOCTb U €€ 3aBUCHUMOCTH OT BPCMCHHU.



o COILEPKAHHUE

BBeneHue B aCTpPOHOMHUIO

Crtpoenune u macmitadbl BeesieHHOM, 1 cOBpeMeHHbIe HAOIIOIEHH .

Kakue tena 3anonusior Beenennyro. KakoBbl UX XapakTepHble pa3Mephl U
paccTostHUS Mexny HuMHU. Kakwe Qu3nyeckwe yCIOBHsS BCTPEUYAIOTCS B HUX.
Bcenennas pacmupsierca. I'e 1 kak paboTarOT camble KPYIIHBIE ONTHYECKHE
Teseckomnbl. Kak acTpoHOMBI HCCHEAYIOT ramMma-usiiydeHue Bcenennon. Yto
YBUJIENIA TPAaBUTALIMOHHO-BOJIHOBBIC I HEUTPUHHBIC TEJICCKOTIBI.

AcTpoMeTpus

3B€31HOC HEOO M BUAMMOE ABHKCHUE HEOCCHBIX CBETHJI

Kaxwue 3BE311b1 BX04T B co3Be3nus Opuona u Jlebens. ComHie ABUKETCS 11O
sxkiauntuke. IlnaHeTsl coBepiialoT —metiieoOpazHoe ABWKeHue. HebOecHbie
KoOpJuHAThl. YTO Takoe HEeOECHBIN 3KBATOp M HeOecHbI MepuanaH. Kak cTpost
HKBATOPUAIBHYIO CHUCTEMY HEOECHBIX KoopauHaT. Kak cTposiT ropu30HTAIBHYIO
cucreMy HeOecHbIX KoopauHaT. Bugumoe nBuxenue tutaHer u  ComHia.
[letneoOpa3Hoe ABWKEHHE TIUIAHET, TMOMATHOE M MPSMOE JBW)KCHHUE TIJIaHET.
OKIUNTUKA, 304uakalibHble co3Be3qus. HepaBHomepHoe aBmxkeHue CoJHLA MO
SKJIMIITHKE.

JBuxenue JIynsl u 3atmenns ®a3pl JIyHbl 1 CHHOIUYECKUIN MECHLL, YCIOBUS
HACTYIUICHUS COJTHEYHOTO M JIYHHOTO 3atMeHuil. [louemy nmpoucxoasT COJHEUHbIE
3atmeHunsd. Capoc u mpenckasanus 3armMeHud. Bpems m kanenmapb 3BE3QHOE U
COJIHEYHOE BpPEMs, 3BE3NAHBIN U TPONUYECKUH TOA. YCTPOMCTBO JIYHHOTO H
COJIHEUHOTO  KaJieHJaaps, TmpoOsemMbl ux corjiacoBanusi IOnumaHckuit U
IPUTOPUAHCKUN KaJICHIApH.

HebOecHas MexaHuKa

I'e1nounenTpuyeckas cucTeMa MUpa
[IpencraBienust o ctpoeHnnd COJIHEUHOM CUCTEMBbl B aHTHYHbBIE BPEMEHA UB
CPEIHEBEKOBBE. ['enMoneHTpuyeckas CUCTeEMa MHUPA, JAOKA3aTEeIbCTBO BpPAICHUS
3emnu Bokpyr Connua. Ilapamnakc 3BE3n W ompeiesieHUE pacCTOSIHUS A0 HUX,

napcex.



3akonsl Kemiepa

OtkpoiTue W.KemnepoM 3akOHOB ABMXKEHHUsI TiaHeT. OTKpBITHE 3aKOHA
BcemupHoro tarotenuss u o0o0méHHbIe 3akoHbl Kemiepa. OnpeneneHue macc
HEOECHBIX Te.

Kocmuueckue ckopocTu

Pacuétel mepBoil M BTOPOM KOCMHUYECKOM CKOPOCTH W MX (PU3MUEeCKUU

cmbic. [Tonér FO.A. I'arapuna Bokpyr 3eMiu 1o KpyroBoi opouTe.
MeKnIaHeTHbIE TTePesIeThI

[loHATHE ONTMMAIBHOW TPAEKTOpPUHU MOJIETA K IIaHeTe. Bpems monéra k
IIJJAHETE U JaThl CTapPTOB.

JlyHa u eé Biusinue Ha 3eMJII0

Jlynnwii penved u ero mpupona. [IpwinBHOE B3aMMOACHCTBUE MEKITY
Jlynoit u 3emné€it. Ypanenue JIyHbl OT 3eMIM U 3aMEJICHUE BpaICHUS 3EMIIU.
IIpeneccus 3eMHOM OCH U NPEIBAPEHUE PABHOACHCTBUM.

CrpoeHue COJTHEYHOM CHCTEMBbI
CoBpemennblie npeacrabjaeHus 0 CoiHeYHOH cUCTEMe.

CocraB CosHeuHOM cucTeMBI. llnaHeTel 3eMHOM TpyNmbl W IUIAHETHI-
TUTaHThI, X MpUHIUNUANbHEIE pa3nuuud. O6mako komet OopTta u [losic Koiinepa.
Pa3mMmepsl T COJIHEUHOU CUCTEMBI.

Ilinanera 3emuis

®opma u pazMmepbl 3emuH. BHyTpeHHee crTpoeHue 3emau. Ponb

NapHUKOBOTO 3 (dexTa B GOpMUPOBAHUU KIMMATA 3EMIIH.
Ili1aHeThI 3eMHOM IrPyNIIbI

UccnenoBanuss Mepkypusi, Benepsl 1 Mapca, ux cxoxectb ¢ 3emiuéid. Kak
NAapHUKOBBIA 3PQEKT IrpeeT MOBEPXHOCTh 3€MIIM U TeperpeBaer arMochepy
Beneprl. Ectb 51 sxu3nb Ha Mapce. DBomorust opouT cmytHukoB Mapca ®oboca
u Jlerimoca.

Il1aHeTBI-rUraHThI



O®usnueckue cBoiictBa FOmwutepa, Carypna, VYpana u HenryHa.
Bynkannueckas nedarenbHOCTh Ha cnyTHUke FOnurepa Ho. [Ipupona komner BOKpyr
IJIAHET-TUTAaHTOB.

Ili1aHeThI-KAPJIUKHA U UX CBOICTBA.
Mauible Tes1a CoTHEYHOH CHCTEMBbI

[Ipupoga u nBwxkeHue actepouaoB. Creuuduka JIBIKEHUS TPyHM
acteponnioB TposiHueB u I'pexos. Ilpupona n nemwxenue komer. Ilosc Kounepa u
O6uako komet Oopta. [Ipuposia METEOpOB U METEOPUTOB.

MeTteopbl 1 METEOPUTHI

[Ipupona magarommx 3BE3A, METEOPHBIE MOTOKM M HMX paguaHThl. CBA3b
MEXJy METEOPHBIMU IOTOKaMU U KoMeramu. [Ipupona KamMeHHBIX U JKEJIE3HBIX
METEeOpHUTOB. [Ipuposa METEOPUTHBIX KPATEPOB.

IIpakTnyeckas acrpodbusnka u dusuka CoJaHna

MeTtoabl acTpopu3NUYECKUX UCCJIE0OBAHUA
VYCTpOoHCTBO M XapaKTEPUCTUKH TEJIECKONOB pePpakTopoB U pedaeKTOPOB.
VY CTpoRCTBO paioTENEeCKONOB, paAUOUHTEP(HEPOMETPHI.
Coinue
OcHoBable xapakTtepuctuku ConHua. OnpenesieHre Macchl, TEMIIEPATyphl U
xummudeckoro cocraBa Connma. Ctpoenue conHeuHod atmocdepsl. ConHeuHas
aKTUBHOCTH U €€ BIMsIHUE Ha 3eMJTt0 U Ouocdepy.
Buyrpennee crpoenue CosiHina
Teopetnuecknii pacu€r Temmneparypbel B uLeHtpe ConHua. SnepHbiin
VUCTOYHUK SHEPIHMM W TEPMOSACPHBIE PEaKIMH CUHTE3a Telus M3 BOAOPOJa,
nepeHoc sHepruu u3 nentpa ConHla HapyX Ky, KOHBEKTUBHas 30Ha. HelTpuHHBIM
TeJIeCKON 1 HaOJII0eHUs MOTOKa HeTpuHO oT CoJIHIIA.
3Bé3ab1
OcCHOBHBIE XapaKTePUCTUKH 3BE3/1
OnpeneneHrne OCHOBHBIX XapaKTEPUCTUK 3BE3J: MacChl, CBETUMOCTH,

TEeMIIepaTyphbl U XUMHUYECKOTO cocTaBa. CrieKkTpasibHas Kiaccudukaius 3BE37 1 e€



bu3ndeckue OCHOBBI. J[marpaMmMa «CIEKTPalbHBIN KJIacC» — CBETUMOCTH 3BE3I,
CBSI3b MEXK]Iy MACCOM U CBETUMOCTBIO 3BE3I.
BHyTpeHnHee cTpoeHue 3BE3/1

CrpoeHue 3Be3/1bl TJIaBHOW MOCeA0BaTeNbHOCTH. CTpOCHUE 3BE3/] KPACHBIX
TUTAHTOB U CBEPXTUTAaHTOB.

Besble kapanku, HeHTPOHHBbIE 3BE3IbI, MMYJIbCAPbI H YEPHBbIE ABIPbI
Crtpoenne 3BE3m OelbpIX KapIMKOB MW Tpemel Ha HX Maccy — TMpeael
Yanpapacekapa. [lynbcapbsl 1 HEWTpOHHBIE 3BE31bI. [Iprpoma 4EPHBIX IBIP U UX
MapameTpHI.

/[BOiiHbIE, KPATHBIE U NIepeMEeHHbIE 3BE3/1bI

HaGnroneHnust 1BOMHBIX M KPAaTHBIX 3BE3]l. 3aTMEHHO-TIEPEMEHHBIC 3BE3/IBI.
Onpenenenue Macc ABOWHBIX 3BE3A. [lynbcupyromme mnepemMeHHbIE 3BE3NBI,
KpUBbIe H3MEHEHMsI Onecka 1iedens. 3aBUCUMOCTh MEXKAY CBETUMOCTBIO U
nepuoioM mynbcanuit y nedeuns. lledennsr — masku Bo BeeneHHOMN, M0 KOTOPBHIM
ONPEAEISAIOT PACCTOSIHUSA JI0 JATEKUX CKOIUICHUNA U TAIAKTHK.

HoBeie 1 cBepxHOBbBIE 3BE3ABI XAPAKTEPUCTUKHU BCIBIIIEK HOBBIX 3BE3I.
CBsA3b HOBBIX 3BE3]] C TECHBIMU JBOWHBIMHU CHCTEMAMH, COACPKAIIMMH 3BE3MY
Oenbrii kapnuk. lleperekaHue BemecTBa W SIACPHBIA B3PBHIB Ha TMOBEPXHOCTH
oemoro kapiuka. Kak B3pBIBAlOTCS CBEPXHOBBIE 3BE3NBI.  XapaKTEPUCTUKHU
BCIIBIIICK CBEPXHOBBIX 3BE3/. ['paBUTAIMOHHBIA KOJIIANC OEJoro Kapjiuka ¢
Maccor Yanapacekapa B COCTaB€ TECHOM JIBOMHOM 3BE31bl — BCIIBIIIKA
CBEPXHOBOU MEPBOro TUMA. B3pbIB MACCUBHOM 3BE3/bl B KOHIIE CBOEU 3BOJIIOIUU
— B3pBIB CBEPXHOBOW BTOporo Tuma. HabOmrogeHue oOCTaTKOB B3pPHIBOB
CBEPXHOBBIX 3BE3/. DBOJIIOIUS 3BE3/: POXKJACHUE, KU3Hb U CMEPTh 3BE3] Pacuér
MPOAOJDKUTENBHOCTH  KM3HM  3BE€3J  pa3HOM  MacChl  HAa  TJIaBHOWM
nocienoBarenbHOCTH. [lepexon B KpacHblE TUTAaHTBI M CBEPXTMIAHTHI IOCIIE
ucuepnanus Bojopoja. CHOKOWHAs SBOJIONMS Majl0 MACCHUBHBIX 3BE3N, H
I'PaBUTAIIMOHHBINA KOJIJIANC M B3pBIB C 00pa30BaHMEM HEUTPOHHOW 3BE3/bl WIIU
Y€pHOI1 ABIPHI MAaCCUBHOM 3Be3/1bl. OnpeieNieHne BO3pacTa 3BE3IHBIX CKOIJICHUN U

OTACIBHBIX 3Bé3)1 " IIPOBEPKa TCOPHUU 3BOJIIOIIMU



3BE3I.

Miaeunplii IIvTh

I'a3 u npLIb B I'as1akTHKE

Kakx oOpasyrorcss oTpakarenbHble TyMaHHOCTH. [lodemy cBeTsaTcs
nuddy3aple  TymaHHOCTH. Kak  KOHIICHTPUPYIOTCS Ta30Bble U IIBLUICBBIC
TYMaHHOCTH B ['anakTuke.

PaccesiHHbIe 1 IapOBbBIE 3BE3IHbIE CKONJICHUS

Habmromaembie cBOMCTBa pacCessHHBIX 3BE3IHBIX CKOIUIeHH. Habmomaembie
CBOMCTBA IIAPOBBIX 3BE3HBIX CKOIUIEHUU. Pacnpenenenne u xapakrtep IBHKECHUS
ckormeHnd B ['amaktuke. Pacnpenenenue 3BE31, CKOIUIEHW, ra3a W MbUIA B
INanaktuke. CBepxMaccuBHas 4€pHas JbIpa B LeHTpEe ['aJakKTUKU U KOCMUYECKUE
nyun. UnHbpakpacHble HaOMOACHUS ABMXKEHHS 3BE3N B lLIeHTpe [anakTuku u
oOHapyXeHue B IIeHTpe ["alakTHKY CBEPXMACCUBHOM YEPHOM JIBIPHI.
Pacuér mapamerpoB cBepXMacCHBHOM 4EpHOU AbIphl. HaOaromeHns: KOCMUYECKUX
Jy4E€N U UX CBS3b CO B3PHIBAMU CBEPXHOBBIX 3BE3I.

IajnakTuKH

Kak kmaccuduuupoBanu rajakTuku mo GpopMe u KaMepTOHHas JAuarpamma
Xab06ma. CBoiicTBa CHUPATBHBIX, JJUIMNTHYCCKUX M HEMPABUIBHBIX TaJlaKTHK.
KpacnHoe cMmelnienue B CriekTpax rajJaKTHUK U ONPEAECTICHUE PACCTOSIHUS O HUX.

3akon Xa00J1a
Bpaienue ranaktuk v TEMHasi MaT€pUs B HUX.
AKTHBHBIE TAJIAKTHKHA U KBa3apbl

[Ipuposa akTUBHOCTH TaJaKTUK, PAIUOTATAKTUKU W B3aUMOJICHCTBYIOIINE
raakTukd. HeoObldHbIE CBOWCTBA KBa3apoB, HMX CBS3b C SAPAMH TaJaKTHKU
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CkomieHus rajlakTukK

HaGnromaembie CBOMCTBA CKOTIJICHUH TallaKTHK, PEHTTEHOBCKOE M3IIy4YCHHE,

TeMmrepaTrypa U Macca MEXKrajJakKTHUYeCKOIo raza, He0OXOIUMOCTh CYIIECTBOBAHUS

TEMHOM MaTepu B CKOIUICHUSX TrajdakThk. OneHKa Macchl TEMHOW MaTepuu B



CKOIUICHMSIX. Sluencras CTpyKTypa paclpeleieHus TalaKTUKA CKOIUIEHUU
rajgaKkTHK.

Ctpoenue v 3BoJonnsa Beesenuou

Koneynocts u  0OeckoHe4HOCTHh  BceneHHOH —  mapaaokchbl
KJIACCMYE€CKO KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TATOTEHUS U TMPEACTABICHUS O KOHEUYHOCTH U
O0eckoHeuHocTH BceeneHHoil. POTOMETPUYECKMH MapajoKC M MPOTHUBOPEUUS
MEXAY KIACCUYECKMMU TMPEACTABICHUSMHU O CTpOeHUM BceneHHOW H
HaOmoaeHUAMU. HeoOXomMMOCTh TIpUBJICUCHHS OOIIEH TEOPUH OTHOCUTEIHHOCTH
JUI TIOCTpoeHuss mMojenu BceenenHon. CBs3p MEXIYy I€OMETPUYECKHX CBOMCTB
npocTpaHcTBa BeelleHHOH ¢ pacnpeieieHueM U ABKEHUEM MaTepUM B HEMl.

Pacmupsiromasica Beesiennast

CBa3b cpeaHEeW IUIOTHOCTHM MATEpPUU C 3aKOHOM  paclIUpEeHUus |
F€OMETPUUECKUMH  CBOWCTBaMHM BceneHHoul. EBKIMIOBA W HEEBKJIMIOBA
reometpusi Beenennon. Omnpenenenue paaumyca u Bo3pacta BceenenHon.Mojenb
«ropsiueit BeenenHoi» M penukToBOoe H3MydeHus. OOpa3oBaHHE XUMHYECKHUX
aneMeHTOB BO Bcenmennoit. OOunme renus Bo BceneHHON M HEOOXOIUMOCTH
oOpa3oBaHUs €ro Ha paHHUX dTamax dBojonuu Bceenennoi. HeobxogumocTs He
TOJIBKO BBICOKOM INIOTHOCTH BEIIECTBA, HO U €Tr0 BBICOKOM TEMIIEpaTyphl Ha
paHHUX 3Tamnax 3BOJIOUUM BceneHHoW. PenmkTOBOE M3IydYeHUE — U3IYUYCHHME,
KOTOPOE OCTaJoCh BO BCEIeHHOW OT TropsAYero M CBEPXIUIOTHOTO COCTOSTHHS
MaTepuu Ha paHHUX »JTanax >ku3Hu Bcenennoil. HaOmtogaembie cBoiicTBa
penukToBOoro wu3nydeHus. [loyemy HeoOXoIUMO NpHUBJIEYEHUE OOIIEH Teopuu
OTHOCHUTEIIBHOCTH JIJIsl IIOCTPOEHUS MOJIEJIU BCesleHHOM.

COBDeMeHHbIe HDOﬁJIeMbI ACTPOHOMUMHU

YckopenHoe pacmiupeHue BeesieHHOM U TEMHAS JHEPrus
HaGnronenust cBepxHOBbIX 3BE3M | TNa B Manékux rajgakTUKaxX U OTKPBHITHE
YCKOpEHHOro  pacumimpeHus  BcenenHoil.  OTKpbITHE  CHIJIBI  BCEMHUPHOIO
OTTaJKWBaHUA. TE€MHas SHEpPrusi yBEIWUYMBAET Maccy BceineHHOM 1o mepe e€

pacupenus. [Ipupona cuiel BcemupHOro oTTankuBanus.



Oo0napy:keHHe IJIAHET BO3JIe APYTUX 3BE3 /.

HaGmronenust 3a ABW)KEHHEM 3BE3[ U OMPEACIICHUS MacC HEBHIUMBIX
CIIyTHUKOB 3BE3]l, BO3MYIIAIOIIMX UX MOPSIMOJMHENHOE ABWKEHHE. MeETOonbl
oOHapyxeHust sk30ruiaHeT. OIeHKa YyCIOBUH Ha MOBEPXHOCTSAX OK30IUIAHET.
[Touck sk30mIaneT ¢ KOMPOPTHBIMU YCIOBHUSIMU JJIS )KU3HU HA HUX.

IMoucku ,ku3HU U pasyma Bo BecesreHHom

Pa3Butre npeacTraBieHHii O BOBHUKHOBEHUM U CYLIECTBOBAHHMH KU3HHU BO
Bcenennoii. CoBpeMEHHBIE OLICHKU KOJIMYECTBA BBICOKO Pa3BUTHIX LIMBWIIM3ALUN B
[Nanaktuke. IlombiTkn OOHapyXeHUS ¥ TOCBUIKM CHUTHAJIOB BHE3EMHBIM
LMBUJTU3ALHSIM.

IIpuMepHbIH NepeYeHb HAOII0IeHN I
Hao0uroneHust HeBOOPYKEHHBIM IJ1a30M
1. OcHOBHBIE CO3BE3Us U HanOoJee SIPKUE 3BE3/bl OCEHHETO, 3MMHET0 U
BeceHHero HeOa. M3MeHeHune ux nojioKeHus C TECUEHUEM BPEMEHHU.
2. IBwxenue JIlyHbl u cmeHa ee ¢as.
Ha0Juronenus B TejiecKon
1. Penbed JlyHsi.
. ®a3bl Benepesl.
. Mapc.
. IOnurep u ero cnyTHHKHA.

. CatypH, ero KoJiblia ¥ CITyTHUKH.

2

3

4

5

6. CoyiHEUHbIE TIATHA (Ha DKpaHe).
7. JIBOMHBIE 3BE3HI.

8. 3Be3nubie ckoruienus (Ilnesnsr, ['namsr).
9. bosbmas tymanHOCTE OpHOHA.

1

0. TymanHOCTH AHAPOMEIBI.



TPEBOBAHHMA K YPOBHIO ITIOJI'OTOBKHA

BBIITYCKHHUKOB

B pezynomame uzyuenus acmpoHomuu Ha 6a3080m

VPOBHe Y4eHUK 00HCEeH

3HATH/MIOHUMATDH

* CMbICTI NOHAMUIL. TEOLICHTPUYECKAs U TEeIMOLICHTPUYECKAs CUCTEMA,
BUJIMMAasl 3B€3/IHAs BEJIMYMHA, CO3BE3/IUE, IPOTUBOCTOSIHUS U COCTUHEHUS
IJIAHET, KO-

MeETa, aCTePOU, METEOP, METCOPUT, METCOPOU, INIAHTA, CITYTHUK,
3Be3na, ConHeuHas cucrema, ['anaktrka,Beenennas, BceMupHoOE U
MOSICHOE BPEMsi, BHECOJIHEUHAs TIJIaHEeTa (IK30IJIaHEeTa), CIIEKTpaIbHAS
KJIaccu(uKalus 3Be3/1, apajuiakc, peIMKTOBOE U3Iy4eHre,bonbioit
B3peiB, uepHas apipa;

* cmblenl puzuuecKkux eeuquH . NapCceK, CBETOBOM I'ojl, aCTPOHOMHUYECKas
€IMHUIIA, 3BE3JHAsI BETUUMHA;

* cmoicat puzuueckozo 3akona Xaoona;

* OCHOGHDbIE IMANBL 0CE0EHUA KOCMUYECKO20

npocmpancmea;

* 2unomeswl npoucxoxcoenus Conneunoil cu-

cmemot,

* OCHOGHbIE XAPAKMEPUCMUKU U CIMPOEHUE

Connuya, conneunon ammocgepuot,

* pasmeput I'anakmuxu, nonosxcenue u nepuoo oopaujenusn Connya
omuocumenvno yenmpal anakmuku;

yMeThb

* nPUEOOUmMb NPpUMEpPsL. PO ACTPOHOMUU B PA3BUTHH LIMBUIIN3ALIUHY,
MCIIOJIb30BaHUsI METOJIOB MCCIIE0OBAHUIN B aCTPOHOMUU, Pa3INYHbIX
JMana3oHoB

9JIEKTPOMArHUTHBIX U3ITyYeHUH IS MOosTydeHust uHopMaru oo
oOBekTax BceneHnHoii, momyueHus: acTpOHOMUYECKOW HHOpMaLIUU ¢
MOMOUIbI0 KOCMHUYECKHUX

anmnaparoB U CIIEKTPAIbHOIO aHAJIN3a, BIUSHUS COJTHEYHON aKTUBHOCTHU
Ha 3eMIITIO;

* OnuUCHIGAMd U 00DACHAMD . PA3NNYNSI KAJICHIApEH, YCIOBHS

xapaxkmepu3zoeamba 0COOEHHOCTHU MCTOOB IIO3HAHUA ACTPOHOMMHHU,

OCHOBHBIE 3JIEMEHTBl M CBOMCTBA IuIaHEeT COJHEYHON CHUCTEMBI, METOJbI
OTIpeNIeJICHUs] PACCTOSIHMA M JIMHEHHBIX pa3MepoB HEOECHBIX Tell,
BO3MOJKHBIE IIyTH BOJIIOLUH 3BE3]1 PA3JIUYHON MACCHI;

* Hax00umv Ha Hebe OCHOBHbBIE CO3Be3/11s1 CEeBEpHOIO MOJyIIapusi, B TOM
yuciae: bonbias Measenniia, Manast Mensenuiia, Bosonac, JIebenp,
Kaccuomes,

Opuon; camblie sipkue 3Be3/1bl, B TOM uncie: [lonspHas 3Be31a, ApKTYyD,
Bera, Kanemna, Cupuyc, berenbreiise;* ucnoiv3oeams KOMIbIOTEPHBIE
MIPUIIOKEHUS

i onpenenenus nonoxxkenus Connua, JIyHsl u 3Be3/1 Ha J1I00YIO 1aTy U
BpeMs CYTOK JJIsSI JAHHOT'O HACEJICHHOTO MTYHKTA; * UCHOJIb308AMb
MPUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTHYECKON AESITETbHOCTU U
MIOBCEIHEBHOM

YKU3HM J1J11 TOHUMAHUS B3aUMOCBSI3M aCTPOHOMUU C IPYTUMH HayKamH, B
OCHOBE KOTOPBIX JISKAT 3HAHUS 110 aCTPOHOMUU; OT/ICTICHUS €€ OT
JDKEHAYK; OLICHUBA-

HUs HHPOPMAITUH, COACPKAIICHCS B COOOIMICHUSIX

CMU, NnTepHeTe, HayYHO-TIONMYJSPHBIX CTAThAX.




HACTYIUUICHHSI COJIHEYHBIX M JIYHHBIX 3aTMEHUH, ¢a3bl JIyHbI, cyTOUHBIE
JBUKEHHS CBETUJI, IPU-

YUHBI BOBHUKHOBEHUS IPUIIUBOB M OTJIMBOB; IPUHIIMIT JCHCTBHS
ONTUYECKOTO TEJIECKOMa, B3aUMOCBA3b (PUZUKO-XUMHUUYECKUX
XapaKTEPUCTHK 3BE3]] C UCTIOIb30Ba-

HUEM JIHarpaMMbl «I[BET — CBETHUMOCThY, (DU3MUECKHUE TPUUMHBI,
OTIpeIeNIAIONINE PAaBHOBECHE 3BE3/1, ICTOUHUK YHEPTUH 3BE3]] U
MIPOUCXOKICHUE XUMHUECKUX

3JIEMEHTOB, KPAaCHOE CMEIICHUE ¢ MOMOIIbIo ¢ dekTa [orepa;




1.1 KoHTpoJb YPOBHS 00y4E€HHOCTH.
3ayer no npenmety BbicTaBisieTcss npu 100% mocenieHne ypokoB, HeE3adeT

CTaBUTCSA MU NpoITycKe 2 1 00Jiee YpOKOB 0€3 YBAKUTEIbHON MPUYUHBI.
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