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BBE/IEHHUE
AcTpoHOMHUSI 3aHHMMaeT o0co00€ MECTO B CHUCTEME €CTECTBEHHO-

Hay4YHbIX 3HAHWM, TaKk Kak OHa 3aTparuBaeT IJyOMHHBIE BOMIPOCHI
CYLLIECTBOBAaHMS  YEJIOBEKA B  OKPYXKAlOIIEM MHpE H© B  HeH
KOHIIEHTPUPYIOTCSI OCHOBHBIE MPOTUBOPEUUS MEXKIY OBITUEM UEIOBEKA U
ero co3HanueM. Ha mpoTshkeHuu ThICSYeNeTU aCTPOHOMUS 11arajia B HOTY
¢ pumocodueit u penuruent, nHPoOpMalUen, MOYSPIHYTON U3 HAOIIOAECHUIN
3BE3IHOTO HeOa, NMUTajla BHYTPEHHUM MHp 4YEJIOBEKAa, €ro PEeIUrHO3HbIE
npeacTaBieHus: 00 okpyskaromeM mupe. Bo Bcex apeBHHX (Prioco(cKux
IIKOJIaX ACTPOHOMHs 3aHMMaJIa BeAyllee MeCTO. Tak Kak acTpOHOMHS HE
3aTparuBajla HENOCPEACTBEHHO YCIIOBHUS KU3HU U JIEATEIBHOCTH YEJIOBEKA,
TO MOTPEOHOCTh B HEW BO3HUKAJIA HAa 00Jiee BBICOKOM YPOBHE YMCTBEHHOIO
U JyXOBHOTO pa3BUTUSl 4YEJIOBEKa, W I03TOMY, OHa Oblja JOCTYIHA
IIOHMMAHUIO y3KOr0 Kpyra 00pa30BaHHBIX JIFOJEH.

Bcé coBpemeHHOe ecTecTBO3HaHME: (DHU3MKA, MaTeMaThKa, reorpadus
U Jpyrue HayKu — THUTaJOCh W pPa3BUBAJIOCh Oyarofaps pa3BUTHUIO
acTpoHOMHH. J[OCTATOYHO BCIOMHUTH MEXAHHWKY,  MaTeMaTUYECKUU
aHaJn3, pa3BuTble HBIOTOHOM M €ro mociefoBaTesisiIMH B OCHOBHOM JUIS
OOBSICHEHUsI JBH)KEHUS HeOecHbIX Tel. CoBpeMEHHbIE HJIEU U TEOPHH:
oOuasi Teopusi OTHOCUTENIBHOCTH, (PU3MKA 3JIEMEHTApHBIX YacTHUI] — BO
MHOTOM 3MKIYTCSI Ha JIOCTH)KEHHMSIX COBPEMEHHON aCTPOHOMUH, TaKMX €€
pa3zaenoB, Kak acTpou3uKa U KOCMOJIOTHSI.

YroObl  MpPaBWIBHO  TMOHSATH  COBPEMEHHOE  E€CTECTBO3HAHME,
HEOOXOAMMO M3y4aTh aCTPOHOMHUIO, MPOHU3BIBAIOUIYIO €r0 U JISKAIIYI0 B
ero OcHoBaX. MHOIue CHEeIHAIUCTBl CYUTAIOT, YTO BOOOIIE MpEnojaBaHue
€CTECTBO3HAHMUSI HAJ0 TMOCTPOUTh HA OCHOBE €ro  acTPOHOMHYECKHX

KopHeu. [lo-BUIMMOMY, TakOW MOAXOJ IMO3BOJIUT HE TOJBKO MOBBICUTH



KayeCTBO €CTECTBEHHO-HAYYHOTO 00pa3oBaHUs, HO M PEUIUTh MpodiemMy
MOTEPHU UHTEPECA YUAIINXCS K U3YUEHUIO €CTECTBEHHBIX HAYK.

[legaroru-ncuxoyiord  OPEeaynpekaaloT 00  OMACHOCTU  TaKoOM
OpraHu3aluu OOy4YeHHs, KOTJIa YYEHHUKOB MOOYKIAIOT OPHUEHTHUPOBATHCS
Ha OIIEHKY YYMUTEJsl, a HE BBIIOJHATh 3a/1a4d C LEIbI0 HAWTU MPABUIBLHOE
pemierrie. OHU 0c000 MOMAYEPKUBAIOT, YTO UHTEPEC AETE K OOYUEHHIO BO
MHOTOM 33aBHCHT OT T€X BHYTPEHHHMX Harpaj, KOTOPbIMU OHH IOOLIPSIOT
ce0si, ocBaMBas HOBBIM MaTepuan. YUYEHUK MPHOOpETaeT yBEPEHHOCTh B
CBOMX CHJIAX M CIOCOOHOCTSIX, CHpPAaBIIASCh C OYEPENHOM 3aJadeu,
OTKpbIBas JJis ce0sl HOBYIO 3aKOHOMEPHOCTb, OH YYUTCSl Ha NPAKTUKE —
TaK K€, KaK U B3pOCJbIE.

[Ipennaraemoe mocoOue  aApecoBaHO  YUHUTEISIM  (PU3UKH U
aCTpOHOMMH, paldOTarOUIMM IO aBTOpcKoM mnporpamme B.M. UYapyruna,
UCMOJIb3YIOIMIUM B pab0Te y4eOHUK JaHHOTO aBTOPA.

B nocobun naHel peKOMEHIAMU O MU3YyYEHHUIO TEM, COCTABIISIOLIUX
comepxanue kypca actpoHomuu B 10 mmm 11 kmacce 6a3oBOro ypoBHSI.
Conepxanue Kypca peanu3yercs B TedeHune omHoro roma (B 10 wmm 11
KJacce) 3a 36 yacoB u3 pacuéra 1 u B Hemenmto. DTOT JTUMUT BPEMEHH U
o0ycnaBiMBaeT psAJ METOJUMYECKMX OCOOEHHOCTEH Kypca: cHaudaja
MPUBOJIUTCA OCHOBHAS 1I€JIb U3YYEHUS TEMbl U TPEOOBAaHUSA K MOJATOTOBKE
y4Yalluxcsi, 3aTéM — II0ypOYHOE IUIAHUPOBAHHE M PEKOMEHAALMH K
KKJOMY YPOKY.

Marepuan yueOHHMKA BKJIIOYAET JAEBITh TEM, KaXJas M3 KOTOPbIX
pasnenena Ha maparpadsl. Ilepen kaxmon Ttemoit B pyopuke «Kopotko o
[JIaBHOM...» TPHUBOJIUTCS MHTEPECHBIM HAY4YHBIM (DAKT WM BBICKA3bIBAHUE

OJIHOT'O U3 BEJIMKUX YUYEHBIX, KOTOPBIE OTPAKAIOT CYTh COACPHKAHUS TEMBI.



[Taparpa¢ HaumHaercs ¢ BBOAHBIX pyOpuk «Bbsl y3Haere...»,
«Bcnomuure...». PyOpuka «Bbl y3Haere...» 3HAKOMUT C OCHOBHBIMU
BOIPOCAMHU, KOTOpbIE M3ydaroTcs B maparpage. PyOpuka «Bcrnomnure...»
HOJICKaXET, YTO HEOOXOAMMO BCIIOMHHMTb M3 paHEe H3YYEHHOIO
MaTepHaa, 1Jis TOro 4ToObl YCBOUTh HOBBI MaTepHall.

OcHOBHOW TeKCT maparpada CONPOBOXKIAIOT PYOPUKH, KOTOPHIE
HOMOTYT ITy0’k€ OHATh HanOoJiee BaXKHbII MaTepHall.

B pyOpuke «ACTpOHOMHYECKHI OJIOKHOT» COAEPKATCS HHTEPECHBIC
CBEIACHUS M JOIMOJHHUTENIbHAas MWH(POpMAlLHUs K OCHOBHOMY TEKCTY
naparpada.

PyObpuka «Mou  acTpoHOMUYECKHME  HAOMIOACHUS»  TMOMOXKET
HAyYUTbCA  MPOBOAMTH  IPOCThIE  ACTPOHOMHYECKHE  HAOJIOICHUS,
WUTIOCTPUPYIOLIUE CYyTh aCTPOHOMUYECKOTO SIBJIEHUS MU OOBEKTA.

PyOpuka «ACTpOHOMHYECKHUH KaJIEHAOCKOI» WIUIIOCTPUPYET TEKCT
naparpada npuMepaMy 13 KU3HU U HAyKU.

dusnueckrue 3aKoHbI U (opMyJbl maparpada BbIICIEHBI B pyOpHKe
«BHrManuey.

['paduueckuii 31eMEHT B BUJAE JIyNbl aKLUEHTUPYET BHUMaHHE Ha
BHYTPEHHEM  COJEpKaHUM  PHUCYHKa, JCTAIM3UPYET  HU300pakeHHe
ACTPOHOMMYECKOTO SIBICHUS U OOBEKTA.

B naparpade Takxe 1aHbl CCBUIKH B BUAE CTpeloK. OHU MOKa3bIBAIOT,
YTO I M3YyYEHUs JAHHOIO MaTepuajia MOXHO JIOMOJIHUTEIbHO
WCII0JIB30BaTh TETPAAU-TIPAKTUKYM WM 3a/1aYHUK.

Ha mocnemneidt crtpaHuile KaxJIod TJaBbl COAEpXKAaTcs PYyOpHKHU
«ITonBeném utorny, «Bornpock! ajis 00CyKIeHUS.

B pyOpuke «IlonBeném uTOrm» NPUBOIATCS OCHOBHBIE BBIBOJBI U

UJIeH, COJIep KaIlIrecs B TJIaBe.



Bomnpocsl, conepxamuecss B pyopuke «Bompocsl 1iist 00Cyx aeHus»,
HOCAT NPOOJIEMHBIA XapakTep U MOTYT CTaTh HMHTEPECHOM TEMOH s
JUCKYCCHH.

Ccpulkn Ha VHTEpHET-pecypchl M JIMTEPATYpPY IO3BOJAT IPUBJIECYD

JOITOJIHHUTCIIbHBIC HCTOYHUKHN I/IH(bOpMaHI/II/I IIpHU U3Yy4YCHUH TCMBEI.

COAEPKAHME KYPCA
Bee/ienye B ACTPOHOMMIO

Crtpoenue n macmrTadbl BeejieHHOM, M cOBpeMeHHbIe HA0II0IeHHSI
Kakue Tena 3amonastor Beenennyro. KakoBbl UX XapaKTepHbIE pa3Mephl U
paccTosinusg Mexay HuMU. Kakue (usnyeckue ycIoBUS BCTPEUAIOTCS B
HUX. Becenennas pacimpsercs.

I'me u xak paboTalOT camble KPYMHBIE ONTHYECKHE Teneckomnbl. Kak
aCTPOHOMBI HCCIICIYIOT TamMa-usinydeHue Bceenennoit. Uto yBumenu
I'PaBUTAIMOHHO-BOJIHOBBIC M HEHTPUHHBIC TEJICCKOTIBI.

AcTpomerpus

3B€31HOE HE0O U BHIUMOE JIBHKeHHUEe He0eCHBIX CBETHJI

Kakwue 3BE31b61 BXxoasaT B co3Be3ausi Opuona u Jlebems. ComHile IBHKETCS
1o 3kunTuke. [1aneTsl coBepIIaloT MeTico0pa3HOe IBHKECHHE.

HebGecHbie koopuHATHI

Uto Ttakoe HeOecHbII HSKkBaTOp W HeOecHbI Mepumuan. Kak crtpost
DKBAaTOPUAJILHYIO  CHUCTeMy  HeOecHbIX  KoopauHar. Kak  crpost
TOPU3OHTAJIBHYIO CUCTEMY HEOECHBIX KOOp/IMHAT.

Bunumoe nBu:xenne niiaHer u CoJiHia

[TetneoOpa3Hoe ABMIKEHUE TUTAHET, MTOMSATHOE M IIPSAMOE JIBH)KCHHE TIJIAHET.
DKIMNTUKA, 307UaKaJlbHBIC CcO3Be3aus. HepaBHOMepHOE JIBIDKCHHE

CoJHIIa O YKJIUIITHKE.



JABu:kenue JIyHbl U 3aTMEHUSA

@a3bl JIyHbl 1 CHHOAMYECKUN MECHLL, YCIOBUS HACTYIUIEHUSI COJTHEYHOTO U
JYHHOro 3atMeHui. ITouemy mpoucxoasT conHeuyHsle 3aTMeHus. Capoc u
MpEACKa3aHus 3aTMECHUIN

Bpems u kajeHaapb

3BE3THOE U COJIHEYHOE BPEMSI, 3BE3AHBIN U TPOITUYECKUI TO.

YCTpOMCTBO JIyHHOTO H  COJIHEYHOTO KaleHAaps, TMpoOJeMbl HUX
corjacoBanus KOnmaHCKUil U TPUTOPUAHCKUI KaJICHIApH.

Hebecnasi MexaHnuka

I'esinoneHTpHYECKass cMcTEeMa MUPa

IIpencraBienus o ctpoeHuu CONHEYHOM CUCTEMBI B aHTUYHBIE BPEMEHA U
B CpPEOHEBEKOBbE. [ eNMOLEHTpUYECKas CUCTEMA MHpPA, J0KAa3aTEIbCTBO
BpameHus: 3emuin BOKpyr Cousnna. Ilapammakc 3BE3H W ompenencHue
PACCTOSIHMS 10 HUX, TApCEK.

3akonbl Kemiepa

Otkpeitne M.KemepoM 3akOHOB JBMKEHHs IUIaHeT. OTKpBITHE 3aKOHA
Bcemuphoro tarorenuss u 0606ménHble 3akoHbl Kemnepa. Onpenenenue
Macc HeOECHBIX Tell.

Kocmuyeckue ckopoctu

Pacuérsl mepBol M BTOpPOW KOCMHUYECKOW CKOPOCTH W MX (PU3UYECKUN
cmbici. [Tonér FO.A. Tarapuna Bokpyr 3emiiu 1o KpyroBoi opOuTe.
MexninaHeTHbIe epeaéTbl

[IoHsTHE ONTHUMANBPHOM TPACKTOPUM MOJIETA K IuiaHeTe. Bpems monéra k

INIAHCTC U JaThl CTAPTOB.



JlyHa u eé Biausinue Ha 3eMJI10

Jlynnwiii penved u ero mpupopaa. IIpunMBHOE B3aWMOJEHCTBUE MEXKTY
Jlynoit u 3emnéil. Ynanenue JlyHsl oT 3emiid U 3aMelJiIeHUE BpalleHUs
3emutn. [Ipenieccust 3eMHOM OCH M IPEABAPEHUE PABHOICHCTBHIA.

CTpoenue coJTHEYHOM CUCTEMBbI

Cospemennsle npeacrasiieHus 0 CoTHeYHOI cucTeme.

CoctaB ConHeuyHoil cuctemsbl. llmaHeTsl 3eMHOW Tpynmbl W IJIAHETHI-
TUTaHThl, UX NpUHOUOUaNbHbIE paznnund. O6nako komer Oopta u Ilosic
Koiinepa. PazMepsl T€1 COJTHEUHOM CUCTEMBI.

ILnanera 3emus

®opma u pasmepsl 3emid. BHyTpeHHee cTpoenuwe 3emid. Ponb
MapHUKOBOTO 3P dekTa B GOpMUPOBAHUHU KIUMaTa 3EMIIH.

Ili1a”HeTHl 3eMHOM IPYIIIbI

UccnenoBanus Mepkypus, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéil. Kak
NapHUKOBBIM 3(Q(EKT TIpeeT NOBEPXHOCTh 3eMIId U NIEPErPEBAET
atmMocepy Benepol. Ecte nm xu3Hp Ha Mapce. DBomonusi opour
cnyTHUKOB Mapca ®oboca u Jlelimoca.

Il1aHeThI-TUTAHTBI

@uznueckue cBoictBa IOmwmrepa, CarypHa, VYpana wu HentyHna.
Bynkanuueckas nedatenbHOCTh Ha cnyTHUKe FOmuTtepa Mo. [Ipupoaa xonery
BOKPYT IJIAHET-TUTAaHTOB.

Ili1aHeThI-KAPJIMKHU U UX CBOMCTBA.

Mauibie Tes1a Co/THEeYHOM CHCTEMBI

[Ipupona wu gBwkeHue actepouaoB. Chnenuduka JIBIKEHHUS TPy
acreponnoB TposHueB u I['pekos. Ilpupoma u nBuxenue komer. llosic

Koiinepa u O61ako komet Oopta. [Ipupoaa MeTeopoB 1 METEOPUTOB.



MeTteopbl 1 METEOPUTHI

[Ipupona magaromux 3BE31, METEOPHBIE MOTOKM M HUX paavaHThl. CBs3b
MEXKJy METEOPHbIMM TOTOKaMHU M KoMeTamu. I[lpupoga KaMeHHBIX U
JKEJIe3HbIX METEOPUTOB. [Iprposa METEOPUTHBIX KPATEPOB.

IlpakTnyeckas actpodusuka u ¢pusuka Coanua

MeTtoabl acTPOPU3MUECKUX UCCIICTOBAHNN

VYCeTpolCTBO M XapaKTEPUCTUKHU TEJIECKOINOB pepakTopoB U peduieKTOPOB.
VY CeTporcTBO pauoTeNnecKonoB, paaAuouHTEPHEPOMETPHI.

Comnue

OcHoBHbIe xapakTepucTUKA CosHna. OnpeneneHue Macchbl, TEMIEPATYPhI
u xumudeckoro coctaBa Cosnia. CTpoeHHE COJIHEYHOM aTMocdepsbl.
ConHeuyHasi akTUBHOCTh U €€ BIIMSIHUE Ha 3eMilio B Onocdepy.
Buyrpennee crpoenune CosiHua

Teopetnueckuii pacu€r Ttemmneparypel B 1eHTpe ConHua. AnepHsiit
VMCTOYHUK HEPTUU U TEPMOSJIEPHBIE PEaKIIMU CUHTE3A TeJIHs U3 BOJOPO/aA,
nepeHoc »Heprun u3 ueHTpa ConHua HapyKy, KOHBEKTHBHAas 30HA.
HelTpuHHbBIN TenecKon U HaOM0AeHHs TOTOKa HeUTpuHO oT ConHIa.
3Bé3ab1

OcCHOBHbIE XaPAKTEPUCTUKH 3BE3]1

OnpeneneHre OCHOBHBIX XapaKTEPUCTUK 3BE3N. MAacChl, CBETUMOCTH,
TEMIlepaTypbl M XMMHYECKOro cocraBa. CrHekTpasibHas KiacCU(pUKALIMS
3BE31 U e€ (pusmueckue OCHOBBI. JlmarpamMma «CHEKTPaJbHBIM KIaccy —
CBETUMOCTbD 3BE3]l, CBA3b MEXKIY MAaCCOM U CBETUMOCTBIO 3BE3 .
BHyTpeHHee cTpoeHne 3BE3]

Crtpoenue 3Be3/1bl TIIABHOW MOCIIEA0BATENBHOCTH.

CtpoeHue 3BE3]T KpaCHBIX TUTAHTOB U CBEPXTMTAHTOB.

besible kapuKkH, HEMTPOHHBIE 3BE3/bI, IYJIbCAPbI U YEPHBIE AbIPbI
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Crtpoenne 3BE37 OelbIX KapJIMKOB W Tpeled Ha MX Maccy — TMpefen
Yaunnpacekapa. Ilynscapsl 1 HEUTpOHHBIE 3BE3/bI. [Ipupoaa 4EPHBIX IbIp U
UX TapaMeTpBl.

/[BOiiHBIE, KPAaTHBbIE U NlepeMEHHbIE 3BE3AbI

HabGmronennst ABOMHBIX M KPATHBIX 3BE3N. 3aTMEHHO-TIEPEMEHHBIC 3BE3IIBI.
Onpenenenne Macc IBOMHBIX 3BE31. [lynbcupyromnme nepeMeHHble 3BE3 I,
KpUBbIE U3MEHEHHS Oiiecka medena. 3aBUCUMOCTh MEXAY CBETUMOCTBHIO H
nepuoioM mynbcaruit y nedeua. Lepeuapr — masku Bo BceneHHoi, mo
KOTOPBIM ONPEAEISAIOT PACCTOSIHUS 10 JATEKUX CKOIUICHUH U TaJaKTHK.
HoBble v cBepXHOBbIE 3BE3/1bI

XapakTepUCTUKHU BCIBIIIEK HOBBIX 3BE37. CBSI3b HOBBIX 3BE3]] C TECHBIMHU
JBOMHBIMHA  CHUCTEMaMH, COJACp)KalllUMH  3Be3ly  O€NbId  KapJuK.
[leperexanue BeliecTBa W SACPHBIM B3pHIB Ha IMOBEPXHOCTH O€JI0r0
kapauka. Kak B3pBIBAalOTCS CBEPXHOBBIE 3BE3Ibl. XapaKTEPUCTUKHU
BCIIBIIIIEK CBEPXHOBBIX 3BE3M. ['paBUTAIIMOHHBIN KoJuTarc OEIoro Kapiuka
¢ maccor Yannapacekapa B COCTaBE TECHOW JBOWHOM 3BE31bl — BCIIBILIKA
CBEPXHOBOW IEPBOr0 THUIIA. B3pbIB MACCMBHOM 3BE31bl B KOHIIE CBOEU
HBOJIIOIIMM — B3PBIB CBEPXHOBOM BTOporo Tuma. HaOmroneHue ocTtaTkoB
B3PBIBOB CBEPXHOBBIX 3BE3I.

IBOJIIOLUA 3BE3]1: POKICHUE, ) KU3Hb U CMEPTh 3BE3/1

Pacd€r mpoAOIIKUTENBHOCTH JKU3HM 3BE3]] PAa3HOM MacChl Ha TJIABHOU
nocnaenoBaresbHOCTU. [lepexo B KpacHble TUTaHThl W CBEPXTUTAHTHI
nocie ucueprnanuss Bogopoaa. CIOKOWHAs 3BOJIIONUS MaJIOMACCHUBHBIX
3BE3/], U TPABUTALIMOHHBIN KOJUIANC U B3PHIB C OOpa30BaHUEM HEUTPOHHOU
3BE3/Ibl WM YEPHOW ABIPHI MACCHUBHOM 3Be3nbl. OmnpenereHue Bo3pacTa
3BE3HBIX CKOIUIEHMWA W OTAEIBHBIX 3BE3[l U MPOBEPKA TEOPUH SBOJIOLUU

3BE3I.
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Mueunpii IlyTe

I'a3 u nbLIb B I'astakTHKe

Kak o0pa3zyrorcsi oTpaxkarenbHble  TyMaHHOCTU. [louemy  cBeTsTCS
nuddy3HbIe TYMAHHOCTH

Kak KOHLIECHTpHUPYIOTCS ra30BbIE U MBUIEBBIE TYMAHHOCTH B [ alakTHKE.
PaccesiHHbIe U IIAPOBBIE 3BE3IHbIC CKOILJICHUS

HaGmronaemblie CBOMCTBa paCCESHHBIX 3BE3IHBIX CKOIUJICHU M.
Habmromaembie CBOMCTBa MIapOBBIX 3BE3MHBIX CKOIUICHUU. Pacmpenenenue
W XapakTep ABWXKEHUs CKomieHuM B [anaktuke. Pacnpenenenue 3BE3N,
CKOIUJICHUH, Ta3a U NbUIH B ['alakTHKe.

CBepxmaccuBHas 4YEpHAs AbIpa B HEHTPE ['allaKTUKU M KOCMUYECKUE JTyUH.
HNudpakpacusie HaOMIOIEHUS ABWKEHHS 3BE3N B lieHTpe [alakThku u
oOHapykeHue B IMeHTpe [anakTUKu CBEpPXMAaCCHBHOW YEPHOW JIBIPHI.
Pacuér mapameTpoB cBepxmacCuBHOM uépHoil awipbl.HaOmroneHus
KOCMHUYECKHUX JIyUYEU U UX CBA3b CO B3PbIBAMU CBEPXHOBBIX 3BE3].
lamakTuku

Kak knmaccuduimpoBaiy rajlakTuku o opme U KaMepTOHHAs JuarpaMmma
Xab6ma. CBoiicTBa CHHUPAIBHBIX, DJIUIMITUYECKAX ¢  HEMPABUIBHBIX
ranakThuk. KpacHoe cmenieHne B CHEKTpaxX TallaKTUK W OINPEICTICHUE
PacCTOSIHUSA 10 HUX.

3akon Xa00.1a

Bpaiienue ranaktuk u TEMHasi MaTepyUs B HUX.

AKTHBHbBIE TAJIAKTHKH U KBa3apbl

[Ipuposa akTUBHOCTH TaJaKTHUK, PAAUOTATAKTHUKHA U B3aHMOJICUCTBYIOIIUE
rajjakTuku. HeoObIyHbIE CBOMCTBA KBA3apoOB, UX CBS3b C spaMHu TajdaKTHUK

N aKTUBHOCTBIO IIépHBIX AbIP B HUX.
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CkonjieHus rajJJakTuK

Habmromaemble cBOWCTBA CKOTUICHUN TallaKTUK, PEHTTEHOBCKOE M3JIyYECHUE,
TeMIiepaTypa M Macca MEXrajJakKTHYeCKOro rasza, HeoOXOJIUMOCTb
CYILIECTBOBAaHUS TEMHOW MAaTEPUU B CKOIUICHUSX rajakThK. OLEHKa MaccChl
TEMHOW MaTE€pUU B CKOIUICHMsX. Sluencras CTPYKTypa paclpeneneHus
TQJIAKTUKH CKOTUICHUI TaJlaKTHK.

Crtpoenue u 3BoJouns Beenennoi

Koneunoctb #  0eckOHe4yHOCTh BcejleHHOH —  mapajgoKChl
KJIACCUY€eCKOH KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TATOTCHUS U TMPEJACTABICHUS] O KOHEYHOCTH U
oeckoneuHoct Bcenennoil. doTomeTpuyecKuit napaaokc 151
MPOTUBOPEUUS MEXKAY KIACCUYECKUMU TMPEJCTABICHUSIMU O CTPOCHUU
Bcenennoit u nHabmoaeHusMu. HeoOXxoauMocTh mpuBiieueHUs oO0Imei
TEOPUU OTHOCHUTEIIBHOCTU [JIsl MOCTpoeHus mojenu Bceenennoil. CBsA3b
MEXKJy TE€OMETPUYECKHX  CBOWCTB  NpOCTpaHCTBa  BceneHHON ¢
pacrpeiecIeHEeM U IBUKEHUEM MaTepUU B HEH.

Pacmupsirtomiasicss Beesiennast

CBsi3b  cpenHed IUIOTHOCTM MAaTe€puud C  3aKOHOM  PacIIMpEeHHs] W
reOMETPUYECKUMU CBOMCTBaMU BceneHHoW. EBKIMI0BA M HEEBKIWIOBA
reomerpusa Beenennoit. Onpenenenue paanyca u Bo3pacta BeeneHHOM.
Mogenb «ropsueit BeceneHHON» U pEMKTOBOE U3TyYEHUS

OOpa3zoBaHne XMMUYECKUX dJIeMEHTOB BO BcenenHoii. OOuiue remusi BO
Bcenennoit u HEOOXOaUMOCTh OOpa3oBaHUS €ro Ha paHHUX JTarax
sBotroliid Bceenennoii. HeoOXoauMOCTs HE TOJIBKO BBICOKOM IIJIOTHOCTH
BEILIECTBA, HO M €r0 BBICOKOM TeMIlepaTypbl Ha paHHHUX 3Tarax 3BOJIOIUU
Bcenennoi. PenmkToBoe u3iydyeHHe — HU3Iy4EeHHE, KOTOPOE OCTAIOCH BO

BceneHHol 0T ropsi4ero U CBEpXILIOTHOTO COCTOSIHUSI MAaTEPUU HA PaHHUX
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sTamax ku3HU BcenenHoil. HaOmiomaeMbie CBOWCTBa  PEITUKTOBOTO
u3nydenusa. Iloyemy HeoOXoaumo  mpuBliedeHHE OOIEH  Teopuu
OTHOCHUTEJIBHOCTH ISl IOCTPOEHUS MOJENN BeeeHHOon.

CoBpeMeHHBIE TP00JIEeMbI ACTDOHOMUM

YckopeHnHoe paciuupenue BeesieHHON ¥ TEMHAasi JHEPrus

Habmronennst CBepXHOBBIX 3BE31 | THITA B JAIEKMX rajJaKTUKAX U OTKPBITHE
YCKOpPEHHOTO pacmupenuss BceneHHoW. OTKpbITUE CUJIBI BCEMUPHOTO
OTTAJIKUBaHUs. TEMHas SHEPTHsl yBEIMUYMBAET Maccy BceneHHo#l mo mepe
e€ pacumpenus. [Ipupona cuitel BceMMpHOro OTTaaKUBaHUS.
OOnapy:xeHHe IUIAHET BO3JIe IPYTUX 3BE3.

HabOmronenust 3a ABWKEHHEM 3BE3 U OINPEAENICHHWS MacC HEBUIUMBIX
CIIyTHUKOB 3BE3], BOBMYIIAIOIIUX HX MPAMOJIMHENHOE BHKEHUE. MeTO bl
oOHapyeHusi 3k3oruiaHeT. OleHka yclIoBUi Ha MMOBEPXHOCTSIX
sk3oriaHeT. [louck sK30MmIaHeT ¢ KOM(POPTHBIMHU YCIOBHUSMU IS KU3HU
Ha HUX.

IHoucku ;ku3HU ¥ pazyma Bo BcesieHHo#

Pa3Butue npencTtaBieHU O BOBHMKHOBEHHH U CYIIECTBOBAaHUU >KU3HU BO
Bcenennoit. CoBpeMEHHBIE  OLICHKH  KOJWUYECTBA  BBICOKOPA3BHUTHIX
nuBwiM3anui B ['anaktuke. [TonbITkH 0OHApYXEHUS U MOCHUIKA CUTHAJIOB

BHC3CMHBIM ITMBUJIM3allUAM.
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MMPUMEP PABOYEN [TIPOTPAMMBI
[Inanupyemsbie pe3yJbTaTbl OCBOEHUSI Y4YEOHOro MpeIMeTa IO HUTOram

oOydenus B 10-11 knaccax:

. [TomyuuTh TIpeACTaBICHUSI O CTPYKTYpe M Macmradbax BceneHHON u
MECTe YeJIOBEKa B Hel. Y3HaTh O CpeACTBaX, KOTOPbHIE HCHOJB3YIOT
aCTPOHOMBI, YTOOBI 3ariiTHYTh B camMble ynaj¢HHBIC Yrojiku BcermeHHoil n
HE TOJBKO YBUIETh HEOECHBIC TEJa B HEIOCTYMHBIX C 3€MJIM Juana3oHax
JUTHH BOJIH AJICKTPOMArHUTHOTO M3TyYEHHUs, HO M Y3HATh O HOBBIX KaHAJIaX
nosTyueHus] HHPOPMAIMU O HEOECHBIX TellaX C MOMOIIbI0 HEUTPUHHBIX U
IPaBUTALIMOHHO-BOJIHOBBIX TEJIECKOIOB.

. VY3HaTh O HAOMIOJAEMOM CJIOKHOM JBMKCHUHM IUIaHET, JIyHBI H
Counnia, ux uHTepnperanuu. Kakyro posibs urpaiu HaOJIOIEHUS 3aTMEHUN
JIyabr u CoJHITa B JKM3HHM OOIIECTBA M MCTOPHS MX HAYYHOTO OOBSICHEHHS.
Kak Ha OCHOBE acTpOHOMHYECKHX SIBICHUU JIOAM HAYYWINCHh HU3MEPSTH
BpEMS U BECTH KaJCHIaph.

. Y3HaTh, KaKk Onarogapsi pa3BUTHIO aCTPOHOMHH JIOAM TEPEILIH OT
MPEJICTABIICHUSI TEOIEHTPUUECKONW CHCTEMBbl MHpPa K PEBOJIOIHUOHHBIM
MPEJICTABIICHUSIM TETUOIICHTPUYECKON cucTteMbl Mupa. Kak Ha ocHOBe
TOCJICTHEH OBIITM OTKPBITHI 3aKOHBI, YIIPABJISIONINE ABMKCHUEM TUTAHET, H
Mo3Hee, 3aKOH BCEMUPHOTO TATOTCHHUS.

. Ha mnpumepe wuCHogb30BaHMS 3aKOHA BCEMHUPHOTO TATOTCHUS
TIOJIYYHUTh TPEACTABICHUS 0 KOCMHUYCCKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX
pPACCUUTHIBAIOTCA TPACKTOPUU TMOJETOB KOCMUYECKUX alllapaToB K
IUIaHeTaM. Y3HaTh, KaK TMPOSBISAET ceOsd BCEMUPHOE TATOTCHUE Ha

ABJICHHUAX B CHCTCMC 36MJ’I${—HYHa, H 3BOJIOLIHUIO ATON CHCTEMBI B

Oymyiem.
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. VY3HaTh O COBPEMEHHOM IIPEACTABIEHUU, O CTpoeHUU COITHEUYHOU
CUCTEMBI, O CTPOEHUM 3€MJIM KaK IUIAHEThl W MPHUPOJE MAPHUKOBOTO
s dexTa, 0 CBOMCTBAX IMJIAHET 3€MHOW TPYNIBI U IJIAHET-TUTAHTOB U 00
VCCIIEIOBAHUAX aCTEPOUIOB, KOMET, METEOPOMIOB U HOBOIO Kiacca
HEOCCHBIX TEJT KAPJIMKOBBIX TUTAHET.

. [lomyunth  mpeACTaBICHHE O  METOJAaX  acTPOPUINIECKUX
UCCJIeIOBaHUN U 3aKOHAX (PU3UKHX, KOTOPbIEC UCTIONB3YIOTCS ISl U3yUEHUs
bu3nuecKn CBONCTB HEOCCHBIX TEII.

. V3nate mnpupony ConHIa W €ro aKTUBHOCTH, KaK COJHEYHas
aKTUBHOCTH BIIMSIET HA KIUMAT U Ouocdepy 3emiid, Kak Ha OCHOBE 3aKOHOB
Gbu3MKH MOXXKHO paccuuTaTh BHYTpeHHee cTpoeHue ConHIla U Kak
HAOJIIO/IEHUs 3a MOTOKaMu HeUTpuHo oT CojHIla MOMOTJIM 3aryisIHYyTh B
ueHTp ConHua ¥ y3HaTh O TEPMOSIACPHOM UCTOYHUKE SHEPTHUU.

. VY3HaTh, KaKk OIPEAEIAOT OCHOBHBIC XapaKTEPUCTUKU 3BE3N U UX
B3aMMOCBSI3b MEXKIY COOON, O BHYTPEHHEM CTPOCHHUH 3BE3/] U MCTOYHHUKAX
WX SHEPIUM; O HEOOBIYHOCTU CBOMCTB 3BE3/] OCNBIX KapJIMKOB, HEUTPOHHBIX
3BE3/ U YEPHBIX ABIP. Y 3HATh, KaK POXKIAOTCA, )KUBYT U YMUPAIOT 3BE3/IBI.

. VY3Hath, Kak TO HAOMIOJEHUSIM MyJIbCUPYIOMUX 3BE3N 1edens
ONPEACNATh PACCTOAHUS [0 JAPYIMX TalakKTHK, KakK AacTPOHOMBI IO
HAOJIOJICHUSM JIBOMHBIX M KPATHBIX 3BE31 OMPEACIISIIOT UX MACCHI.

. [Tomy4unTh TIpEaCTaBICHUS O B3pPhIBAX HOBBIX W CBEPXHOBBIX 3BE3[ U
y3HaTh KaK B 3BE371aX 00pa3yroTCs TSHKENbIE XUMUYECKUE DIIEMEHTHI.

. V3Hatb, Kak ycTpoeHa Hama [‘amaktuka — Mueunsiit [Iyts, kak
pacIpesiesieHbl B HEW PacCesHHbIE W IIapOBBbIE 3BE3JHBIC CKOIUICHUS U
oOJlaka MEXX3BE3MHOro raza M neumd. Kak ¢ IOMOIIBI0 HAOJMIOACHUN B

uH(ppaKpacHbIX JIydax YJaloCh MPOHUKHYTH YEpe3 TOJILY MEXK3BEZTHOTO
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ra3a v NbUIM B LHEHTp ['alakThky, yBUIAETh NBHKEHHE 3BE37 B HEM BOKPYT
CBEPXMACCUBHOM YEPHOU JIBIPHI.

. [TonyunTh MpEACTaBICHUE O PA3JIMYHBIX THUIAX TAIAKTUK, Y3HATH O
IIPOSIBJIEHUSAX AKTUBHOCTH TAJAKTUK M KBA3apOB, PACIPENEICHUN TaJaKTHK
B IPOCTPAHCTBE U (POPMUPOBAHMM CKOIUIEHHM M SIYEUCTON CTPYKTYPhI UX
pacrpeneneHusl.

. VY3HaTh 0 CTPOEHUHU U SBOJIOLMHU YHUKaJIbHOro oObekTa BceeneHHoit
B uenom. llpociaeauTs 3a pa3zBUTHEM NPEACTABICHUI O KOHEUYHOCTU U
O0eckoHeuHOCTH BeeneHHol, o pyHIaMEeHTaIbHBIX MapaloKcax, CBSI3aHHBIX
C HUMU.

. [TonsaTh, Kak M3 HAOJIIOJAEMOrO KpPAaCHOTO CMELIEHHUS B CHEKTPax
JNANEKUX TaJaKTHK MPHUILIM K BBIBOJY O HECTAIMOHAPHOCTH, PACIIMPEHUU
BcenenHoii, u, 4To B MPOIUIOM OHAa ObUIa HE TOJBKO IUIOTHOM, HO U
ropsiued M, 4yTo HAOIIOJaeMOe PEIMKTOBOE M3IyYEHHUE MOATBEPKAAET ITOT
BAYKHBIN BBIBOJI COBPEMEHHON KOCMOJIOTHH.

. VY3HaTh, Kak OTKpPBUIM YCKOPEHHOE pacluupeHue BceneHHON U ero
CBSI3bI0 C TEMHOM DJHEPrMe M BCEMUPHOM CHJIOM OTTAJIKHWBAHUS,
IIPOTUBOCTOSIIEN BCEMUPHOM CUJIE TSITOTEHUS.

. VY3HaTh 00 OTKPBITHUM 3K30IUIAHET — IUIAHET OKOJIO JPYTHX 3BE3N U
COBPEMEHHOM COCTOSIHUM MPOOJIEMbl MOMCKA BHE3EMHBIX LIMBUIU3ALUN U
CBSA3U C HUMHU.

. Hayuutscs IIPOBOAUTH IIPOCTENIINE aCTPOHOMUYECKUE
HAOJIOJICHUs, OPUEHTUPOBATHCS CpEeIu SPKUX 3BE3NL U CO3BE3AMIA,
U3MEpATh BBICOTHI 3BE3A M CoJHLA, ONPENEelsITh ACTPOHOMUYECKHUMHU
METOJIaMU BpeMsi, MIUPOTYy M JIOJrOTYy MecTa HaONIOACHHWM, H3MepATb
quameTp CojHIA M U3MEPSTh COJTHEYHYH) aKTUBHOCTh U €€ 3aBUCUMOCTD

OT BPEMEHH.
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TEMATHUYECKOEIIOYPOYHOEIIVIAHUPOBAHHUE
B mnocoOum paHbl peKOMEHAALMM [0 HU3YYEHHIO TEM, COCTaBISIOLIUX

conepxkanue Kypca actpoHomun 10—11 kimaccoB 6a30BOTO YpOBHS: CHavaia
NPUBOJUTCS OCHOBHAs II€JIb M3YYCHHUS TEMBI, 3aTeM TOYpPOYHOE
MJIAHUPOBAHUE M PEKOMEH AN K KOKIIOMY YPOKY.

[ToypodyHoe miIaHMpOBAaHHE pacCUMTAHO Ha 1 9 acCTPOHOMHH B HEACTIO U
MIOCTPOCHO CIICAYIOINM 00pa3oM: TeMa ypoKa — OCHOBHOM, M3y4aeMbIii B

KJ1aCCC MaTCpHral.

BBenenue B acTpoHOMUIO (2 1)

[lenp u3ydeHus NAHHOW TeMbl — IMO3HAKOMHUTH YYAIIUXCS C OCHOBHBIMH
ACTPOHOMHMYECKHMH OOBEKTaMU, 3alOJHAIOIMMA BeeneHnyro: miaHneramu,
ConHuemM,  3BE31aMu,  3BE3IHBIMM  CKOIUICHHMSMHM,  TaJaKTUKaAMH,
CKOIUICHUSIMHM TaJaKTUK; (PU3NYECKUMHU NPOLECCaMH, MPOTEKAIOIIMMHU B
HUX M B OKPYXKAaWIIEM WX IMPOCTPAHCTBE. Ydalluecs 3HAKOMATCA C
XapakTEepHbBIMM ~ MacliTabamMH, XapakTepU3YIOLUIMMH  CBOMCTBA  3THUX
HeOecHbIX TeJl. Takyke MPUBOIATCS CBEICHUSI O COBPEMEHHBIX ONTHYECKHUX,
UHPPAKPACHBIX, PaJuO-, PEHTICHOBCKHUX TEJECKOMax M 00cepBaTOPHsIX.
Takum 00pa3om, ydaliuecsi 3HAKOMSTCS ¢ T€MHU HEOCCHBIMH TeJlaMU M
00BEKTaMH, KOTOpbIE OHU B JalibHEHIIeM OyAyT MOApPOOHO HM3ydaTh Ha

YpPOKax aCTpPOHOMMUH.

Actpomerpus (5 4)

[{eapro W3ydeHUs MaHHON TeMbl — (OPMHUPOBAHHE y YyYalIUXCS O BHUJC
3BE3IHOTO Heba, pa30MEHHWU €ro Ha CO3BE3/Hs, MHTEPECHBIX OOBEKTaX B
CO3BE3AUSAX U MHU(GOJIOTUN CO3BE3/IMM, Pa3BUTHH aCTPOHOMHH B aHTUYHBIC

BpCMCHA. 33[[3‘—13 ydamuxcst ImpocCjacanTb, KaK MEpPexXoJ OT OpUCHTAIIUU 110
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CO3BE3AMSIM K HCIIOJIb30BaHUIO HEOECHBIX KOOPAMHAT TO3BOJIMI B
KOJIMYECTBEHHOM OTHOILIECHUM HM3y4aTb BUIMMBIC ABWKEHUsA Tel. Taxke
LENbIO SABISIETCA M3yyeHue BUIUMOro asmxeHus ConHua, JIyHbl U miaHer
U Ha OCHOBE HTOr0 — IIOJIyYECHHE IPEACTABICHUS O TOM, KAK aCTPOHOMBI
HAYyYWINCh TPEACKa3blBaTh 3aTMEHMS, IIOJYy4YEHHUs IPEACTaBICHUS 00
OIHOM W3 OCHOBHBIX 3aJa4 AaCTPOHOMHHM C JPEBHEUIINX BPEMEH —

HN3MCPCHUN BPECMCHHU U BCACHUU KaJICHOIAP.

HeOecnass mexanuka (4 4)

Llenp n3ydeHns: TEMbl — pa3BUTEE NMPEACTABICHUM O cTpoeHUU COJIHEUHON
CUCTEMBI: T'€OLIEHTPUYECKAsL U TeIIMOLEHTPUYECKAE CUCTEMBI MUPA; 3AKOHBI
Kemnnepa o nBmxeHuu mniaaHeT U ux 06o6menue HploToHOM; KOCMHUYEcKne

CKOPOCTHU U MCIKIIJIAHCTHBIC HepeHéTBI.

Crpoenue CostHeuHOM cucremsbl (7 4)

[lenb u3ydeHus: TEMbI — MOJIYYUTh MpEJICTaBlIeHHE O CTpoeHuUu CoJHEUHOM
CUCTEMbI, H3Yy4YUTh (PUINUECKYI0 Tpupoay 3emyd u JIyHbI, sBJICHHS
NPWIMBOB U TMPEIECCUHU; TOHATh (PUINYECKUE OCOOEHHOCTH CTPOCHHUS
MJIaHET 36MHOM TPYIIIbI, MJIaHET-TUTAaHTOB U TIJIaHET-KapJIUKOB; y3HATh 00
OCOOCHHOCTSIX MPUPOALI U JBWKECHHUS AaCTEPOUIOB, MOJYYUTH OOIIUE
MpEACTaBICHUSI O KOMETax, METeOpax W METEOpPUTaX; y3HaTh O Pa3BUTHHU
B3IJIAJIOB Ha MNpoucxoxkiaeHne CoOJIHEUYHON CHUCTEMbl U O COBPEMEHHBIX

MPEACTABICHUSAX O €€ MPOUCXOKICHUH.
Actpodusuka u 3Bé31Has acTpoHoMus (9 4)

HCJ’IB HN3YUYCHHUA TCMbI — IOJYYUTH MNPCACTABIICHHC O Pa3HbIX THIIAX

OIITUYCCKHUX TCJIICCKOIIOB, paaAUOTCIICCKOIIaX M MCTOAAX Ha6JIIOI[CHI/Iﬁ C
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UX TOMOINBIO; O MEeToAax W pesyiaprarax HabmoaeHuit ConHia, ero
OCHOBHBIX XapaKTEPUCTUKAX; O MPOSBICHUAX COJTHEYHOW aKTHUBHOCTHU U
CBA3aHHBIX C HEHM mporeccax Ha 3emie W B Ouocdepe; 0 TOM, Kak
aCTPOHOMBI y3Halld O BHYTpeHHeM cTpoeHun ConHua u KaK
HaOJI0ICHUS COJIHEYHBIX HEUTPUHO MOATBEPAUIIN HaIlllH
npeactaBieHus o npoueccax — BHyTpu — CoJslHIIA;  MOJIYYHUTh
npeacTaBieHue: 00  OCHOBHBIX  XapaKTepUCTHUKax  3BE3N,  UX
B3aMMOCBSI31, BHYTPEHHEM CTPOCHUHU 3BE3J Pa3IMYHBIX THUIIOB, MOHSTH
npupoay OeJbIX KapiWKOB, HEUTPOHHBIX 3BE3Nl U YEPHBIX ABIP, Y3HATh
KaK JBOMHBIC 3BE3[bI IMOMOTAIOT ONPEACIUTh MacChl 3BE3M, a
NyJIbCUPYIOIINE 3BE3BI — PACCTOSIHUSA BO BceneHHOH; MOIy4uTh
NpPEJCTAaBICHUE O HOBBIX M CBEPXHOBBIX 3BE3/1aX, y3HaTh, KaK >KUBYT U

YMUPAIOT 3BE3BI.

Mueunbiii IlyTs — Hama I'anakTuka (3 9)

[{enp n3ydueHne TeMbl — IOJYYNUTH IPEACTABICHUE O HAlIEH | amakTuke —
Mineunom Iy, 06 oObekTax, €€ COCTaBISAIONINX, O PACIIPECICHUH raza u
NbUIM B HEH, PACCESTHHBIX M IIAPOBBIX CKOIUIEHUSX, O €€ CIHUpaIbHOMN
CTPYKType; 00 HCCIIeIOBaHUM €€ IEHTPAJbHBIX 00JIACTEeH, CKPBITHIX OT HAC
CUJIBHBIM TOTJIOIIEHHEM Ta30M M TMbUIBI0, @ TakKe O CBEPXMACCHUBHOM

YEPHOU IBIPE, PACTIOI0KEHHOM B CAMOM LIEHTPE [ aJlakTHKH.

I'anakruku (3 4)

[enar m3ydeHHs] TEMBI — TOJYYUTh MPEJCTABICHUE O PA3IMYHBIX THUIAX
TaTakKTUK, 00 OmpeneleHHd PACCTOSHUM JI0 HHX 110 HAaOJIIOICHUSIM
KpaCHOTO CMEIIEHUs JIMHUH B HMX CIEKTpax, U O 3aKoHe Xa00ma; o

BpPALICHUM TaJlaKTUK W CKPBITOW TEMHOW MacChl B HUX; IOJYYUTh
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MpCaACTaBJICHUC 00 aKTHUBHBIX TaJIAKTHKaX H KBa3apax 1 O (1)I/I3I/ILI€CKI/IX mponeccax, IMNpOTCKAIIHNX B HHUX, O PpaCIpPCACIICHUU

rajakTMK U UX CKOIUICHUH BO BC@J’I@HHOIZ, 0 TropA4YEeM MCKTAJIAKTHYCCKOM Ia3c, 3allOJHAIOINM CKOIIICHUA I'aJIaKTHUK.

Ctpoenue u 3Bonionnst Beesnennoii (3 1)

[lenb u3ydeHUs TeMbl — IMOJIYYUTh MPEACTABICHUE 00 YHUKAIBHOM 00bEKTe — BcelaeHHOW B 1eJIoM, y3HAaTh Kak peiaeTcs
BOIIPOC O KOHEYHOCTH WM OECKOHEYHOCTH BcCeleHHOW, O mapajiokcax, CBSI3aHHBIX C JTUM, O TEOPETUUYECKHUX MOJIOKEHUSIX
oOI1elt TeOpur OTHOCUTEIBLHOCTH, JISKAIIUX B OCHOBE IOCTPOCHMSI KOCMOJIOTMUECKHX Mojienel BceneHHoi; y3HaTh Kakue
HAOJIIO/ICHUS TIPUBEJIM K CO3/IaHMIO paclupsomeiics mojenu BceenenHoi, o paamyce u Bo3pacte BceneHHOH, O BBICOKOM
TEMIIEpaType BEIIECTBA B HAYaJIbHbIC MEPUOABI KU3HU BCEleHHONW M O MpUpOjE PEIUKTOBOTO H3IY4YEHHS, O COBPEMEHHBIX

HAOJIIO/ICHUAX YCKOPEHHOTO pacimpeHus: BeenenHoi.

CoBpeMeHHbIe TP06JIeMBbI acTpOHOMHUH (3 1)

[lenb u3yyeHHs NAHHOW TEMbl — IOKa3aTh COBPEMECHHBIC HAIIPaBIICHUS HM3y4yeHUs BcelleHHOM, pacckas3aTb O BO3MOXKHOCTH
OTpE/ENICHUsI PACCTOSHUN [0 TaJaKTUK C TIOMOINbIO HaOJMIOAEHUH CBEPXHOBBIX 3BE3N U 00 OTKPBITUM YCKOPEHHOTO
pacmvipeHus BceneHHOM, 0 poiau TEMHOW HEPIHMM M CHUJIbI BCEMHUPHOTO OTTAJKUBAHMS; ydallluecs MOJydaT MpeAcTaBieHue 00
HK30IUIaHETaX U TMOUCKE HK30IUIAHET, ONarompHsTHBIX JJIS )KU3HU; O BO3MOXKHOM YHCJIE€ BHICOKOPA3BUTHIX LIMBUIM3AINM B HAIIEH

raHaKTI/IKC, O METOAaxX INTOHUCKaX XMU3HHW W BHC3CMHBIX L[I/IBI/IJ'II/I?)aI_II/Iﬁ 151 np06neMax CBiA3HU C HUMU.
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INHOYPOYHOE TEMATHYECKOE IINTAHUPOBAHHUE

(1 g B HEmEMIO, BCETO 3

a 1 rox o0yuyenus 35 4,

13 HUX | 4 — pe3epBHOE BpeMs)

Tembl, BXOAfI1IIHE B pa3/ieabl
NMPUMEPHOH MPOTrPaMMBbI

OcHoBHOe CoAepKaHue 110 TeMaM

3HATL/IIOHUMATD:

YMmerh:

Beenen

ue (1 4)

BBenenne B acCTpOHOMUIO

VYpok 1. BBenenne B aCTpOHOMHUIO
AcTpoHOMHUS — HAyKa O KOCMOCE.
[Tousitue Beenennoit. CTpyKTyphl U
MaciTaObl Beenennoii. Jlanékue
ri1yOuHbl BeeneHHoit

Pecypcol ypoxa: Yuebnuk, § 1, 2

- 4TO U3y4aeT aCTPOHOMHUSI;
- posib HAOJIOICHUH B aCTPOHOMUU;
- 3HAUCHNE ACTPOHOMHUH;

- yTO0 Takoe Bcenennas;

- CTPYKTYPY M MacIITaOsl
Bcenennon

Actpomerpus (5 )

3Bé3aHO0E HEDOO

VYpoxk 2. 3Bé3aH0E HEGO
3Be3aHoe He0o. UTo Takoe
co3Besue. OCHOBHBIE CO3BE3 AU
CeBepHoro nosymapus

Pecypcul ypoxa: Yuebnuk, § 3

- 4TO TaKO€ CO3BE3/IHE;

- Ha3BaHMSI HEKOTOPBIX CO3BE3IHIA,
WX KOH(MUTYpaluio, aabQy Kaxaoro
W3 3THUX CO3BE3IHL;

- OCHOBHBIE TOYKH, JIUHUU U KPYTH
Ha HeOecHoU cdepe:

HebGecuble koopanHaThI

VYpok 3. HebecHble KOOPANHATHI
HebecHplit 3xBaTOp U HEOECHBIH
MepuiaH; TOPU30HTAIIbHbIE,
HKBATOPHUAITBHBIE KOOPIUHATHL,
KyJIbMUHALIUN CBETHII.
['opusoHTaNbHAS cUcTEMa
KOOpJAMHAT. DKBaTOpHalIbHAS
cucTeMa KOOpIHHAT

Pecypcol ypoxa: Yuebnuk, § 4

- TOPU30HT,

- IOJTy/ICHHAS JINHUS,

- HeOeCHBIN MepHIuaH,

- HeOeCHBIH 3KBaTOD,

- DKJIMTTHKA,

- 3CHMT,

- TIOJIFOC MHpa,

- OChb MHpa,

- TOYKH PaBHOACHCTBUH U
COJIHIIECTOSTHHIA,

Bunnmoe aBrxenue miaHeT u
CoumnHiia

Ypok 4. Bugumoe 1BHKeHUE
miadvetr u CoutHa

OKJIMNTHKA, TOYKA BECEHHETO
PaBHOACHCTBHS, HEPABHOMEPHOE

- TEOPEMY O BBICOTE IOJIIOCa MUPA
HaJl TOPHU30HTOM;

- OCHOBHBIE MOHATHS cepruiecKoit
Y NMPAKTUYECKON aCTPOHOMMUHU:

- HCIOJIL30BAaTh TOBIKHYIO

3BE3AHYIO KApTy I PEILICHUS

CIIEYIOIUX 3a/1a4:
a) OMpeIeTSATh KOOPAUHATHI
3BE3/1, HAHECEHHBIX HA KapTy;
0) 1Mo 3aJaHHBIM
KOOpAMHATaM 00HEKTOB
(Comnnrie, Jlyna, mianeTsl)
HAHOCHUTH MX TIOJIOKEHHUE Ha
KapTy;
B) yCTaHABJIMBATh KapTy Ha
M00YI0 AaTy U BpeMs CyTOK,
OPUEHTHUPOBATH €€ U
OTIPEIEIISATh YCIOBHSI
BUJMMOCTH CBETHIL.

- pemaTh 3aJa9u Ha CBSI3b BHICOTHI

CBETHJIa B KyJIbMUHAIUH C

reorpauYeCcKoOi MUPOTONU MecTa

HaOJII0ICHUS;

- OIPEENATh BHICOTY CBETHIIA B
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JABHIKCHHC COJIHI_Ia 110 SKJIMIITHKEC

Pecypcwt ypoxa: YueOnuk, § 5

JBrxenue JIyHbl 1 3aTMEHUS

VYpok 5. /IBu:kenne JIyHbl n
3aTMeHUs

CUHOIMYECKUI MECSILL, y3IIbI
JTYHHOW OpOUTHI, HOYEMY
npoucxoar 3armenus, Capoc u
Ipe/ICKa3aHus 3aTMEHU I

Pecypcot ypoxa: Yuebnuk, § 6

Bpewms u kanennapp

VYpok 6. Bpemsi u kajieHaapb
ConHeuHoe u 3BE3THOE BpeMsl,
JYHHBII M COJTHEYHBIH KaJleH1aph,
FOJINAHCKUW U TPUTOPUAHCKUI
KaJeHAaph

Pecypcuvr ypoxa: YuebHuK, § 7

- KyJIbMHHAIHS ¥ BBICOTA
CBETHJIA HAaJl TOPH30HTOM,;
-IIPSIMOE BOCXOXICHHUE U
CKJIOHEHHE;

- CYTKH,
- OTVINYHME MEXITY HOBBIM H
CTapbIM CTHUIISIMU;

- BEJIMYUHBI:

- YrJoBbI€ pa3mepsl JIyHbI 1
ComnHia;

- 1aThl PaBHOJCHCTBUHN U
COJIHIICCTOSHHIA;

- YTOJI HaKJIOHA SKIUNTHKH K
9KBATOPY;

- COOTHOIIICHUS MEX]Ty MEpaMHU
¥ MEpaMUu BPEMEHU JIJIsI
U3MEPEHUS YIJIOB;

- MPOJIOJKUTEIHLHOCTh TO/IA;
- YHCIIO 3BE311, BUAUMBIX
HEBOOPYKEHHBIM B3TJISJIOM;

- IPUHIIMIIBI OTIPEIEIICHUS

reorpau4ecKoi MUPOTH U

JIONITOTHI TIO ACTPOHOMUYECKUM

HaAOIIOACHUSAM;

- IPUYMHBI U XapakTep BUIUMOTO

nBrokeHns 38e3n B ConHila, a

TaKKe TOJUYHOIO JIBHIKEHUS

ComHna

KYJbMHUHAIIMU U €r0 CKJIIOHEHHE;
- reorpaUECKyr0 BBICOTY MeCTa
HaOJIFOIEHH S,
- pUCOBaTh YEPTEK B COOTBETCTBUU
C YCIIOBHUSIMH 33/1a4H;
- OCYILIECTBJIATD MEPEX0]I K PA3HBIM
CHUCTEMaM CYeTa BPEMEHHU.
- HAaXOJUTh CTOPOHBI CBETA IO
[TonsspHOM 3BE3/1€ U MOy AEHHOMY
Conniry;
- OTBICKMBATh Ha HeOe CIeAYIONIHe
CO3BE3/Is U Haubosee sipKue
3BE31bI B HUX:

- bonsmyro Mengenuiry,

- Manyro Measeauiy (¢
[TonstpHOM 3BE3/101),

- Kaccuorero,

- JIupy (c Beroii),

- Opén (c AnpTanpom),

- JleGenp (¢ Jlenebom),

- Bozuuumii (¢ Kanensoit),

- Bononac (¢ Apkrypom),

- CeBepHYIO0 KOPOHY,

- Opuon (c berenbreiize),

- Tenen (c AnbaeGapanom),

- bosemmoii [1éc (¢ Cupuycom)

Hebecnast mexanuka (3 1)

Cucrema mupa

VYpok 7. Cucrema mupa
I'eonenTprueckas u
TeITMOIEHTPHYECKass CUCTEMa MUPA;
00BsiIcCHEHHE TeTIIe00pa3HOro
JIBYDKEHHS TUTAHET; TOKA3aTeNIbCTBA

- IOHSATHS:
- TETIMOIIEHTPHYECKasi CHCTeMa
MHUpa,

- TEOLIEHTPHYECKasi CUCTeMa
MUDA;

- IPUMEHSTH 3aKoHbI Kemepa u
3aKOH BCEMUPHOIO TATOTEHHUS IIPU
OO0BSICHEHUHU JBWKEHUS TUIAaHET U
KOCMHMYECKHX aIllaparos;

- pelarTh 3aa4y Ha pacyér
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JBrOKeHUs1 3eMiu BoKpyr ComHia;
TOAVYHBIN MapaJlJIakC 3BE31

Pecypcol ypoxa: Yuebnuk, § 8

- CUHOAWYECKUN MTEPUOL;

- 3BE3/IHBIN MIEPUO/T;

- TOPU3OHTAJIBHBIN MTAPAIIIAKC;
- YIJIOBBIE pa3Mepbl CBETHUIL;

3akonbl Keruiepa 1BHKEHUS TJIaHET

VYpok 8. 3akonsl Kenuiepa
JABUIKEHUS TJIAHET
O0600mEnnbIe 3aKoHbI Keriepa u
OTpe/IeTICHHE MacC HEOSCHBIX TeT

Pecypcol ypoxa: Yuebnuk, § 9

- epBasi KOCMHYECKas
CKOpOCTb;
- BTOpasi KocMUYecKast
CKOpOCTb;
- CITIOCOOBI OIPEJICTCHHS Pa3MEPOB
M MacChl 3eMIIu;

Kocmuueckue ckopocTty U
MEXXIUIaHETHbIE NIePeEThI

VYpok 9. KocMu4eckne CKOpocTH
U MEKILJIAHETHBIE NepeJIéThI
IlepBas 1 BTopast KOCMUYECKHE
CKOPOCTH; ONITUMAJIbHAs
nonyamnTuaeckas opoura KA k
IUTAHETaM, BpeMs I0JIETA K IIJIaHETE

Pecypcuvl ypoxa: Yuebnuk, § 10, 11

- cr1ocoObl OIpeIesIeHHs
pPacCTOSIHUM 10 HEOECHBIX TEJ U UX
Macc 1o 3akony Kemnnepa;

- 3akoHbI Kemnepa u ux cBs3b C
3aKOHOM TATOTEHUS

pacCTOSIHUI 110 U3BECTHOMY
napajurakcy (1 Hao0opor),
JIMHEHHBIX U YTJIOBBIX pa3MepOB
HEOECHBIX TeJI, PACCTOSIHUH TJIaHET
ot CoJTHIIa ¥ IEPHOIOB UX
OOpaILIeHHS 110 TPEThEMY 3aKOHY
Kennepa

Crtpoenne CostHe4

HOii cucrembl (7 1)

CoBpeMeHHbIe TIPECTaBICHUS O
cTpoeHuu u coctaBe CoTHEUHOM
CUCTEMBI

VYpoxk 10. CoBpemeHHbIe
MPEeACTABJIEHHUSI O CTPOEHUH H
cocraBe CoJIHEYHOI CHCTEMBI
OO0 oTnUYMsIX IJIaHET 3eMHON
TPYMIbI ¥ IJIAHET-TUTAaHTOB; O
IIaHETaxX-KapJuKax; MaJIbIX TEJIax;
o nosice Kotinepa u o0nake komer
Oopra

Pecypcot ypoxa: Yuebnuk, § 12

- npoucxoxaeHne CoHeYHOM
CUCTEMBEI;

- OCHOBHBIE 3aKOHOMEPHOCTH B
ColtHeUHOI cHucTeMe;

- KOCMOTOHMYECKNE TUIIOTE3bI;

- cucrema 3emisi—JIyHa;

- OCHOBHBIE TBUKCHUS 3eMIIH;

- popma 3emin;

- npupoja JlyHsr,

- o01m1ast XxapaKTepUCTHKA TUTAHET

[Tinanera 3emns

VYpok 11. [Inanera 3emias
®opma 3emin, BHyTpEHHEE
CTpoeHue, aTMocdepa U BIUSHHUE

3eMHOU Tpynibl (aTMocdepa,
MTOBEPXHOCTH);
- 0011as XapakTepuCTUKA MIaHeT-

MapHUKOBOTO 3¢ eKTa Ha KIMMaT

TUTaHTOB (aTMoOcdepa;

- TI0JIL30BAThCS IIAHOM
CoJIHEYHOH CHCTEMEI U
CIIPaBOYHBIMU JIAHHBIMU;

- OMPENEIATH 10
aCTPOHOMHUYECKOMY KaJIeHIaplo,
KAaKHNeE IJIaHCThI U B KAKUX
CO3BE3IIMSIX BHUIHBLI Ha HEOE B
JTAHHOE BPEMSI,;

-HaXOJUTh IJIaHEThI Ha HeOe,
OTJIMYAs UX OT 3BE3/I;

- MPUMEHATH 3aKoHbI Kemepa u
3aKOH BCCMI/IpHOFO TATOTCHUS HpI/I
OOBSICHEHUHN JIBMXKCHUS IIJIAHET U
KOCMHUYECKHX anmnaparos;
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3emin

Pecypcwt ypoxa: Yaebnuk, § 13

Jlyna u e€ BnusiHuE Ha 3eMJIIO

VYpok 12. JIyna u eé BiausiHue Ha
3emunro

PopMHUpOBaHUE TIOBEPXHOCTH
JIyHs1; npupoaa NpuINBOB U
OTJIMBOB Ha 3eMJIE€ U UX BIMSHHUE Ha
JBUKEeHHE 3emiu U JIyHBI;
MPOLIECCHUS 3EMHOM OCH U
JBUKEHUE TOYKU BECEHHETO
PaBHOJEHCTBUSA

Pecypcol ypoka: Yaebnuk, § 14

[TnaneTsl 3eMHOM IpyIIIbI

VYpok 13. [11aHeThI 3eMHOI
rpynnbl

®dusnueckue ceorictsa Mepkypus,
Mapca u Benepsr; uccnenoBanus
IJIAaHET 3€MHOU I'PYIIIBI
KOCMHYECKUMH anIapaTaMu

Pecypcol ypoxa: Yuebnuk, § 15

IInanerer-rurantsl. I1maneTsl-
KapJIUKH

VYpok 14. [1naHeTbI-TUraHThI.
ILnanersI-KapaIuKu
®dusnueckue coricTea FOmurepa,
Carypna, Ypana u HentyHa;
BYJIKAHUYECKAs EATEIbHOCTh Ha
cnyrHuke FOnurepa Mo; npupona
KOJIELl BOKPYT IJIaHET-TUTaHTOB;
IUTAHETBI-KAPJINKH

Pecypcot ypoxa: YueOnuk, § 16

Mausie terra CoTHEYHOM CUCTEMBI

Ypok 15. MaJibie Tes1a
CoJIHeYHOM CUCTEMBI

IIOBEPXHOCTH);

- CIIYTHUKH U KOJIbLIA IJIaHET-
T'MTaHTOB,

- aCTEpOUJIbl U METECOPUTHI;

- II0SIC aCTEPOU/IOB;

- KOMETBI U METEOPHI

- pemark 3a7a4u Ha pacuéT
PACCTOSIHUI 110 U3BECTHOMY
napajakcy (1 Ha060por),
JMHEHHBIX U YTIIOBBIX pa3MepoB
HEOECHBIX TeJl, PACCTOSIHUH TITaHET
ot CoJHLIa ¥ IEpUOJI0B UX
o0paIIeHus 10 TPEThEMY 3aKOHY
Kennepa
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®dwusnueckast MpUpojIa aACTEPOUIOB
u koMmeT; nosic Koitnepa u o6nako
komet OopTa; mpupoja METEOPOB U
METEOPHUTOB

Pecypcul ypoxa: Yuebnuk, § 17

CoBpeMeHHbIe MTPeICTaBICHUS O
npoucxoxaeHuu ConHeuHoi
CUCTEMBI

Ypoxk 16. CoBpemeHHbIEe
npeacTaBJIeHus 0
npoucxoxaennu CoaHedHoi
CHCTEMBI

CoBpeMeHHbIE MTPE/ICTABICHHUS O
npoucxoxaeHuu CoHeuHoi
CUCTEMBI

Pecypcol ypoxa: Yuebnuk, § 18

Actpo¢pusuka u 3B€371

Hasi acTpoHomus (7 4)

MeTtobl acTpodu3nuecKux

VYpok 17. Metoasbl

- OCHOBHBIC (I)I/I?»I/I‘IGCKI/IG

UCCJIEJOBAHNN acTpo(pu3NUYecKUX MccjiefoBaHuii | xapakTepucTuku ConHua:
IIpyHIMD 1EUCTBUS U yCTPOMCTBO - Macca,
TEJIECKOTIOB, pepakTOpoB U - pa3Mepsl,
pedIeKTOpPOB; paoTEIECKOIIbI U - TeMIleparypa;
panuouHTepPepoOMeTpHI - cxemy ctpoenust ConHua u
(bu3HIecKue MpOIECCHI,
Pecypcuvl ypoxa: YuebHuK, § 19 IIPOUCXOMSAIIME B €0 HEAPAX U
ComnHire Ypok 18. Connue aTMmocdepe;

OnpeneneHre OCHOBHBIX
xapakTtepucTuk CoHIIa; CTpOEHUE
COJIHEYHOM aTMoc(ephl; 3aKOHbBI
U3JTy4eHHs a0COIIOTHO TBEPIOTO
Tena u Temrneparypa ¢potochepsl U
ISITEeH; TPOSIBIICHUE COJTHEUHOM
AKTUBHOCTH U €€ BIMSHHUE HA
KJIMMaT 1 6nocdepy 3emnu

- OCHOBHBI€ MPOSIBICHUS
COJTHEYHOU aKTUBHOCTH, MX
MPUYHHBIL, TEPUOAUYHOCTD U
BJIIASTHHE Ha 3eMITIO;
- OCHOBHBIE XapaKTEPUCTUKH 3BE3 ]
B cpaBHeHnH ¢ ConHueMm:

- CHEKTpBI,

- TeMIIepaTyphl,

- CBETUMOCTHY;

- IPUMEHATh OCHOBHBIE MOJ0KEHUS
BeAYIINX (PU3MYECKUX TEOPHUil PU
o0bsicHennu npupo sl ConHia u
3BE3JI;
- pemars 33/1a4M Ha Pacu€r
PacCTOSAHUN 10 3BE3] 110
W3BECTHOMY T'OJUYHOMY
napasuiakcy u oOpaTHble, Ha
CpaBHEHHE PA3INYHBIX 3BE3]I 110
CBETUMOCTSIM, pa3Mepam U
TeMIlepaTypam;
- AaHAJIM3UPOBATH AUArpaMMbl
«CTIEKTP—CBETUMOCTh)» U «Macca—
CBETHUMOCTDY;
- HAaXOUTH Ha HeOe 3BE3IbI:

- anbGbl Manoit MenBeauisl,

- anb¢bl JIupsl,

- anbdwl JleOens,
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Pecypcuvl ypoxa: Yuebnuk, § 20

BnyTpeHnHee cTpoeHue u MICTOYHUK
sHepruu ColHila

Ypoxk 19. BuyTpeHHee cTpoeHue 1
HCTOYHMK FHeprun CoJsiHIa
Pacuér Temneparypsl BHyTpH
CoJiHIla; TEPMOSIACPHBIA UCTOYHUK
sHepruu CoJHIa U IEPEHOC
sHepruu BHyTpH COIHIA;
HAOJIIOJICHHSI COJIHEYHBIX HEUTPUHO

Pecypcot ypora: Yuebnuk, § 21

OCHOBHEBIE XapaKTCPUCTUKHU 3BE3]T

Ypok 20. OcHOBHBIE
XaAPAKTEePUCTHKHU 3BE3]1
Ornpenenenre OCHOBHBIX
XapaKTEePUCTHUK 3BE3;
CHEeKTpaJIbHast KJIaCCU(UKAIHS
3BE31; qUarpaMma «CreKTp—
CBETUMOCTB) U pacipeiesicHue
3BE€3/] HA HEW; CBSI3b MACChI CO
CBETUMOCTBIO 3BE3]] TJIABHOM
MIOCJIEIOBATEIbHOCTH; 3BE3/IbL,
KpacCHBIE TUTaHThI, CBEPXTUTAHTHI U
Oemnble KapIUKH

Pecypcuvl ypoxa: YuebHuk, § 22—23

benble kapnuku, HEUTPOHHBIE
3BE3/1b1, YEPHBIE ABIPLL. [IBOMHBIE,
KpaTHBIE U ITEPEMEHHBIE 3BE3/IbI

VYpok 21. BeJble KapJuKH,
HEHTPOHHBIE 3BE3/1bI, YEPHBIE
AbIpbI. /IBOMHBbIE, KPATHBIE H
nepeMeHHbIe 3BE3/1bl
Oco0eHHOCTH CTpOeHUs OebIX
KapJIMKOB U npenen Yanapacekapa
Ha UX Maccy; NyJbcapsl U
HEHUTPOHHBIE 3BE3/IbI; [IOHATHE
YEPHOM JIBIPBL; HAOIIOIEHUS
JIBOMHBIX 3BE3]] U OIIPEIEICHUE UX

- MyJIbCUPYIOLIME U B3PhIBAIOLIMECS
3BE3/;
- IOPSAIOK PACCTOSIHUSA 110 3BE3 N,
CIOCOOBI OIPe/IETICHUS] U pa3MEPOB
3BE3/I;
- €JIMHULIBI U3MEPEHUS PACCTOSHUM:
- IapceK,
- CBETOBOMH IO/
- BaXKHEHIIME 3aKOHOMEPHOCTH
Mupa 3BE3N;
- IUarpamMMbl «CHEKTP—
CBETUMOCTB» M «Macca—
CBETUMOCTbBY;
- c11oco0 ompeesIeHUs] Macc
JIBOMHBIX 3BE3I;
- OCHOBHBIE ITapaMeTPbl COCTOSTHUS
3BE3/IHOTO BEILECTBA:
- TUIOTHOCTb,
- TeMIeparypa,
- XUMHYECKHUM COCTaB,
- u3uvecKoe COCTOSHUE;
- BKHEUIIME TTOHATHS:
- TOAVYHBIN Mapaiakc,
- CBETUMOCTb,
- abcomroTHas 3BE3THAS
BEJIMYMHA;
- YCTPOMCTBO U Ha3HAYEHUE
TEJIECKOMNa;
- YCTPOMCTBO U Ha3HAYEHUE
pedpakTopoB u pedaekTopoB

- anbdwl Opiia,

- a1 OpHoHa,

- anbds1 brinzHenos,

- anbdb1 Bozuuuero,

- anb(ur Magoro Ilca,

- anbdo1 bonbmoro Ilca,
- anb(dsl Tenbra
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Macc; MyJIbCUPYIOLINE IEPEMEHHBIE
3BE3BI; TIEeUIbI U CBS3b MIEPUO/Ia
MYJIbCALUHA CO CBETUMOCTBIO Y HUX

Pecypcot ypoxa: Yuebnuk, § 24-25

HoBbie 1 cBEpXHOBBIE 3BE3/1bI

VYpok 22. HoBble U CBepXHOBbBIE
3BE31bI

Habumtonaembie nposiBieHUs
B3pBIBOB HOBBIX U CBEPXHOBBIX
3BE3]1; CBOMCTBA OCTATKOB B3PBIBOB
CBEPXHOBBIX 3BE3]1

Pecypcul ypoxa: Yuebnuk, § 26

OBOJIIONUS 3BE3]

Ypok 23. IBoaonns 3BE311
JKu3zHb 3BE37] pa3IMYHON MACChI U
e€ OTpakKeHHUE Ha Juarpamme
«CIIEKTP—CBETUMOCTBY;
TPaBUTAIIMOHHBIN KOJUIATIC ¥ B3PHIB
6enoro KapjauKa B JBOWHON
CUCTEME M3-3a MIepEeTEeKaHus Ha
HETO BEIIECTBA 3BE3/1bI-
KOMITaHbOHA; TPABUTAIIMOHHBIN
KOJUIAIC sipa MAaCCUBHOM 3BE3/1bl B
KoHIIe e€ xu3Hu. OreHka Bo3pacra
3BE3/THBIX CKOIUIEHUI

Pecypcwvl ypoxa: Yuebnuk, § 27

MuedyHbIii

nyThb (3 4)

I'a3 1 ieu1b B "anmakTuke

VYpok 24. I'a3 u nbLIb B
I'anakTuke

Habmtonaemble XapakTepUCTUKH
OTpakaTeNbHbIX U AUPPY3HBIX
TYMaHHOCTEH; paclpeiecHue ux
BOJIM3M INIOCKOCTH ["anakTukuy;

- IOHATHE TYMaHHOCTH;
- OCHOBHEBIE (pr3NYECKUe
HapaMeTpI)I, XI/IMI/I‘-IGCKI/Iﬁ COCTaB U
pacrpeneneHue MexK3BE3HOTO
BeniecTBa B I'aTakTHKe;

- IPUMEPHBIC 3HAYCHUS

- OOBSICHATH TPUYUHBI PASTUUHS
BUJIMMOT'O M UICTHHHOTO
pacnpeneneHus 3BE3 ],
MEX3BE3THOrO BEIllecTBa U
rajjakTUK Ha HeOe;

- HAXOAUTH paCCTOSIHI/ISI Mexcz[y
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cnupaibHas CTpyKTypa ['anakTuku

Pecypcot ypoxa: Yuebnuk, § 28

PaccestHHbIe U 11apOBBIE 3BE3AHBIC
CKOIUICHUS

Ypok 25. PaccesinHble U
IAPOBbIe 3BE3/IHbIE CKOMJIEHUS
Ha6momaemele cBoiicTBa
CKOIUICHHH M UX PACIpPE/ICIICHUE B
I'amakTuke

Pecypcwt ypoxa: Yuebunuk, § 29

CepxmaccuBHas u€pHas 1bIpa B
uenrpe Miaueunoro Ilytu

VYpoxk 26. CBepxmMaccuBHast
yépHas AbIpa B LIEHTpe
Mueunoro Ilytu

Habumonienue 3a 1BuxeHneM 3BE371
B 1leHTpe ['anakTuku B
UH(PAKPACHBIN TEJIECKOI; OIICHKA
Macchl ¥ pa3MepOB YEPHOU JbIPbI
0 JBFDKEHHIO OTJEITBHBIX 3BE3]T

Pecypcot ypora: Yuebnuk, § 30

CJIEYIOLUX BEJTUYMH:
- paccTosIHUA MEXAY 3BE3aMuU

B okpectHocTH ColHIA, HX
yucio B ['anakTuke, e€
pasMepsl,

- nH(PAKPaACHBIN TENECKOI;

- OLICHKA MACChI M Pa3MepOB

YEPHOU JBIPHI 110 JBUKEHUIO

OTIEJIBHBIX 3BE3].

3BE31amMu B okpecTHOocTH COJIHIIA,
nx yncio B I'anakTuke, e€
pa3Mepsl;

- OLICHMBATh MACCYy U pa3Mep
YEPHOM JBIPHI MO JIBUKEHUIO
OTAENIBHBIX 3BE3]

I'anakruku (3 4)

Knaccuduxarms ramaktuk

Ypoxk 27. Knaccudukanus
rajaKTHK

TuIibl ranakTUK U UX CBOMCTBA;
KpPaCHO€E CMEILEHNE U ONPECIICHHE
paccTOsTHUM 10 TJIaKTHK; 3aKOH
Xa00ua; BpamieHue TaJakThuK 1
cojepKaHue TEMHOM MaTepuy B
HUX

Pecypcot ypoxa: Yuebnuk, § 31

AKTHBHBIE TaJJAKTUKH U KBa3aphbl

Ypok 28. AKTHBHBIE TAJIAKTHKHA
U KBa3apbl
[Tprpoa aKTUBHOCTH TaJIAKTHK;

- OCHOBHBIE (PU3HUECKHE
rapaMeTpbl, XUMUYECKHUI COCTaB U
pacrpeneneHue MexX3BE3HOTO
BellecTBa B [anakTuke;

- MPUMEPHBIC 3HAUCHUS
CHEAYIOIINX BEJTUYHUH:

- OCHOBHBIE THITHI TAJIAKTHK,
pazIuyus MEXI1Yy HUMU;

- IPUMEPHOE 3HAYECHHE U
(bu3HYECKUI CMBICI TTOCTOSTHHOM
Xa00una;

- BO3pAacT Ha0JI0JaeMbIX HEOECHBIX
TeN

- 00BACHATH NPUYUHBI PA3TUUUS
BUJIMMOTO U UICTUHHOI'O
pacnpeneneHus 3BE3 ],
MEK3BE3JHOIO BELIECTBA U
TaJIaKTUK Ha HeOe
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IpUpoO/ia KBa3apoB

Pecypcot ypoxa: Yuebnuk, § 32

CKOIUIEHNS TAIIAKTHK

Ypok 29. CkormieHusl TaIaKTHK
[Ipupona ckorieHuid 1 poJib
TEMHOHN MaTEpUHU B HUX;
MEXTaJIaKTUUECKUI ra3 u
PEHTI€HOBCKOE U3JIYyUYEHUE OT HETO;
SAYEUCTask CTPYKTypa
pacnpenenenus ['anakTuk u
CKOIUIeHU# BO Beenennoi

Pecypcol ypoxa: Yuebnuk, § 33

Ctpoenue u 3Bosonusi Beeennoii (2 1)

Koneunocts 1 0ECKOHEUHOCTD
Bceenennoit. Pacmupsitoniasics
Bcenennas

VYpok 30. Koneunoctsb u
0eckoHe4YHOCTH BceesieHHOM
CBs13b 3aKOHA BCEMUPHOTO
TATOTEHHUS C MIPEACTABICHUSIMH O
KOHEYHOCTU U OECKOHEYHOCTH
Bcenennoit; potomerpuueckuii
napajiokc; He0OXOAMMOCTh 001IIEH
TEOPUHU OTHOCUTEIBLHOCTH IS
MOCTPOCHUS Moen Beenennomn

Pecypcot ypoxa: Yueonuk, § 34, 35

Mogens «ropsuer Beenennoi» u
PENMKTOBOE U3ITYyUEHUE

VYpoxk 31. Moaesb «ropsiueii
Bcesnennoii»

CB43b cpeHel MIIOTHOCTH
MaTEepUU C 3aKOHOM PaCIIUPEHUS U
reomerpuel BeenenHoii; paguyc u
BO3pact BeeneHnon

Pecypcot ypoxa: Yuebnuk, § 36

- CBA3b 3aKOHA BCEMHPHOIO
TATOTEHUS C IPEACTABICHUSIMHU O
KOHEYHOCTH U OECKOHEYHOCTH
Bcenennoii;

- YTO TaKkoe (pOoToOMEeTpUUIECKUil
apajoKc;

- HE00X0IMMOCTh 0011Iel Teopun
OTHOCHUTEIBHOCTH ISl IIOCTPOCHHUS
mozenu BceeenHoii;

- IOHATHE «Topsuas Beenennasy;

- KpPYIHOMAcCIITaOHYIO CTPYKTYpYy
Bcenennoii;

- YTO TaKO€ MeTarajiakTHKa;

- KOCMOJIOTUYECKHE MOJEIN
Bcenennon

- UCTIONIb30BaTh 3HAHUS 10 (HU3UKE
Y aCTPOHOMUH JJISl OTIMUCAHUS U
O0O0BSICHEHHS COBPEMEHHOU
HAY4YHOM KapTHHBI MUDPA

CoBpeMeHHbIE MPOodJIeMbI acTpoHOMUH (3 U)
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Y CcKopeHHOE paclIipeHue
BcenenHnon u TémMHas 3Heprus

Ypok 32. YckopeHHOe
pacmiupenue BeesieHHoI u
TEMHAas SJHeprus

Bxrnang TéMHON Matepuu B Maccy
Bcenennoii; na0roaeHme
CBEPXHOBBIX 3BE3]] B JTATIEKUX
raJlaKTUKaX U OTKPBITHE
YCKOPEHHOI'0 paCUIMpPEHHS
BcenenHo#; npupoab! CUITBI
BCEMHUPHOTO OTTaJIKWBAHMS

Pecypcul ypoxa: Yuebnuk, § 37

OO6Hapy>keHHe MIaHeT BO3Je
JIPYyTrux 3BE3]

VYpok 33. O6Hapy:keHue MJIaHeT
BO3JIe IPYTUX 3BE3/1

HeBuaumele ciyTHUKH y 3BE3N;
METO/1bl OOHAPYKEHUS IK30ILIAHET;
HK30ILUIAHETHI C YCIOBUSIMHU
OJIaronpUATHBIMHU TSI )KU3HU

Pecypcot ypoxa: Yuebnuk, § 38

[Touck xu3HM 1 pazyma BO
Bceenennon

VYpoxk 34. [loucCK KM3HH U pa3yma
B0 Bceniennoit

Passutue npencrasineHuit o
CYILIECTBOBAHUM KU3HH BO
Bcenennoit; popmyna [peiika u
YHCII0 IMBHIN3aIui B I'anakTuke;
TMOUCK CUTHAJIOB OT BHE3EMHBIX
IMBUJIM3ALMI 1 [10/1a4a CUTHAJIOB
UM

Pecypcwvl ypoxa: YuebHuk, § 39

- Kakue HaOJIIOACHUSI TTOATBEP AN
TEOPUI0 YCKOPEHHOI'O PACIIUPEHUS
Bcenennoii;

- YTO MCCJICIOBATCIN IIOHUMAIOT
1OJT TEMHOW SHEPTrUEH;

- 3a4eM B ypaBHEHUE DUHILITEHHA
ObLIa BBEJIEHA KOCMOJIOTHYEeCcKas
IIOCTOSIHHAS;

- YCJIOBHSI BO3HUKHOBEHHUSI IJIAHET
OKOJIO 3BE31;

- METOJIbI OOHAPYKEHHUSI
9K30IUIAHET OKOJIO JAPYTUX 3BE3;

- 00 3BoIrOIIMK Beenennoi u
JKU3HHM BO BceenHoii;

- Mpo0JIEeMBI TOMCKA BHE3EMHBIX
IUBHIIH3AITHHN;

- opmymna Jlpeiika

- UCTIOJIb30BATh 3HAHMS,
MOJTy4YEeHHBIE TI0 (PU3HUKE U
aCTPOHOMUH, ISl OTIMCAHUS U
00BSICHEHHSI COBPEMEHHON
HAay4YHOH KapTHHBI MUPA;

- 000CHOBBIBATh CBOIO TOUKY
3pEHUS O BO3MOXKHOCTH
CYILIECTBOBAHUSI BHE3EMHBIX
IIMBIJIN3AIIMH M UX KOHTAKTOB C
HaMHU

Pe3eps (1 u)
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