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HOACHUTEJBHASA 3AIIMCKA

AcTpoHOMHS 3aHUMaeT 0c000€ MECTO B CHCTEME €CTeCTBEHHOHAYYHBIX 3HAHUM,
TaK KaK OHa 3aTparuBacT TJAyOWHHBIE BOMPOCHI CYIIECTBOBAHMS YEJIOBEKA B
OKpYXAIoOllleM MHUPE W B HEW KOHIEHTPUPYIOTCS OCHOBHBIE MPOTHUBOPEUUS] MEKIY
ObITHEM YeNloBeKa U ero co3HaHueM. Ha mpoTshkeHuun ThICSYeNneTHii acTpOHOMUS 11araia
B HOry ¢ (uiocodueit m penuruei, nHpopmarmed, MOYECPIHYTOH U3 HaOIIOACHUIN
3BE3HOTO HeOa, MUTajia BHYTPCHHUN MU YEIIOBEKA, €r0 PEIMTHO3HBIE MPEICTABICHHUS
00 okpyxatomieM mupe. Bo Bcex npeBHHX (Pri1ocopckux mKomzax acCTpOHOMHUS 3aHUMAaa
Beylee MecTo. Tak Kak acTpOHOMUS HE 3aTparrMBalia HEMOCPEICTBEHHO YCIOBUS KU3HU
U JISTEIILHOCTH Y€JIOBEKa, TO MOTPEOHOCTh B HEl BO3HMKAJA HA 0oJiee BHICOKOM YPOBHE
YMCTBEHHOTO M JyXOBHOTO pa3BUTHSA YeEJIOBEKa, W TOITOMY, OHAa ObUIa JOCTyIHA
MOHUMAaHUIO Y3KOT0 Kpyra 00pa3oBaHHBIX JIHOJIEH.

Bcé coBpemenHoe ecrecTBO3HaHME: (pU3MKa, MareMaruka, reorpadus U Jpyrue
HAyKH — MUTAJIOCh W Pa3BUBAJIOCh Onarojapsi pa3BUTHIO acTpOHOMHUHU. JlocTaTodHO
BCIIOMHHATh MEXaHUKy,  MaTEMaTHYCCKUHA aHajdu3, pa3BuUTbie HBIOTOHOM U €ro
MOCJICIOBATEIIMA B OCHOBHOM JIJIT  OOBSCHEHUS JBWKEHUS HEOCCHBIX  Tell.
CoBpeMeHHbIE UJIeU U TEOPHUH: 00111asi TEOPUsi OTHOCUTEIBHOCTU, (PU3UKA DJIEMEHTAPHBIX
YaCTHUI] — BO MHOT'OM 3IJKJIYTCSl Ha JOCTHXKCHHSIX COBPEMEHHOM acCTpPOHOMUHM, TAKUX €€
pa3liesioB, Kak acTpoPpu3UKa U KOCMOJIOTHSI.

UToOBI MpaBWIIBHO TMOHSATH COBPEMEHHOE €CTECTBO3HAHHE, HEOOXOIUMO H3ydaTh
ACTPOHOMHUIO, TPOHU3BIBAIOIIYIO €0 U JISKAIIYIO B €0 OCHOBAX.

N3yuenne actpoHoMurMHA  0a30BOM  YpPOBHE CpeaHero o0111ero
00pa30BaHMsI HAMPABIIEHO HA TOCTUKEHUE CIIETYIOIINX LIEeTIEH:

OCO3HAHHWE MPHUHIMIHAIBHONW POJIM ACTPOHOMHH B MO3HAHUM (YyHAAMEHTAIbHBIX
3aKOHOB MPUPOJIbI U POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MUPA;

pruoOpeTeHNe 3HaHUM 0 PU3UYECKON MPUPOJIE HEOECHBIX TEN U CUCTEM, CTPOCHHUS
U HBOJIIOIMU BceneHHol, MpOoCTpaHCTBEHHBIX W BPEMEHHBIX MaciiTabax BcenenHow,
HanOosiee Ba)KHBIX ACTPOHOMHUUYECKUX OTKPBITHUSX, OMPEACIUBIINX PAa3BUTHE HAYKU W
TEXHUKHU;

OBJIaJICHUE YMEHUSIMU OOBSICHATh BUIUMOE TTOJI0KEHHUE U ABMKEHHE HEOCCHBIX Tl
MPUHLKUIAMU  OMNPEJCICHUS MECTOIMOJOKEHHSI U BPEMEHH [0 AaCTPOHOMUYECKUM
00BbeKTaM, HaBBIKAMH MPAKTUYECKOTO MUCIIOJIb30BaHUSI KOMIBIOTEPHBIX MPUIIOKECHUH IS
ompesereHus BUa 3Be3JHOT0 He0a B KOHKPETHOM ITyHKTE ISl 33JaHHOTO BPEMEHH,

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEIJIEKTYAIbHBIX M TBOPYECKHUX
CITOCOOHOCTEM B Mpolecce MpUOOPETEHUs 3HAHUM MO aCTPOHOMHH C HCIIOJIb30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB MH(GOPMAIIUK U COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHI;

MCIIOJIb30BaHUE MPUOOPETCHHBIX 3HAHUN M YMEHHUH I PEHICHUs MPaAKTUYECKUX
3a/a4 NOBCEJHEBHOM JKU3HHU;

dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS;



dbopMHpOBaHUE HABBIKOB HCIIOJIb30BAHUSI €CTECTBEHHOHAYYHBIX W OCOOEHHO

bu3NKO-MaTeMaTUUYECKUX  3HaHWUM  JUI1  OOBEKTUBHOTO  aHajiu3a  yCTPOMCTBA
OKPYKAIOIIero MUpa Ha MPUMEpPE JOCTHKEHUI COBPEMEHHOM acTpOo(PU3UKH, aCTPOHOMUHU
U KOCMOHaBTHUKH.

COIAEPKXAHUE KYPCA

BBejieHne B aCTPOHOMUIO
Crtpoenue u macmitadbl BeesieHHOM, 1 cOBpeMeHHbIE HAOII0IeHU S
Kakue tena 3anonusaioT Beenennyro. KakoBbl UX XapakTepHble pa3Mepbl U PacCTOSHHUS
Mexay HuMmu. Kakue @usnueckue ycioBHs BCTpeyaroTcs B HuX. BceneHnnas
pacummpsercs. ['ne U kak paboTaloT camble KpYyIHbIE ONTHYECKUe Teneckonbl. Kak
aCTPOHOMBI UCCIEAYIOT Tamma-u3iayuyeHue BcenenHoil. UTo yBuaenu TpaBUTAMOHHO-

BOJHOBBIC U HCﬁTpHHHBIe TCICCKOIIBI.

AcTpoMeTpus
3Bé31HO0E HEOO U BUAUMOE IBHKEeHHE HEOECHBIX CBETHJI
Kaxkue 3BE31b1 BXOaAT B co3Be3aust Opuona u Jlebens. ColiHIle ABUKETCS MO SKJIUITHUKE.

[InaneTsl coBepuiaoT neraeoOpasHoe aABwxeHue. HebecHble koopauHathl. UTO Takoe
HEeOECHBIA SKBAaTOp M HeOECHBIM MepuauaH. Kak CTposT AKBaAaTOPUAIBHYIO CUCTEMY
HeOEeCHBIX KoopauHaT. Kak cTposiT TOpPU30HTAIBHYIO CUCTEMY HEOECHBIX KOOpIUHAT.

BI/IIII/IMOC ABHKCHHE IIJIAHET U COJIHIIa
HGTJIGO6paSHO€ ABHJKCHHUC IIAHCT, IMOIIATHOC U IIPAMOC ABUIKCHHUC INIJIAHCT. 3KHHHTI/IKa,
30 aKaJIbHBIC CO3BC3 /1. HepaBHOMepHOG ABMOXKXCHHC COJ'IHI_Ia I10 DKJIMIITHKC.

JBuxenue JIyHbI M 3aTMEHH S

@®a3pl JIyHBI U CMHOIMYECKHMH MECSL], YCIOBHUS HACTYIUICHUS COJIHEYHOIO U JIYHHOTO
3arMeHuil. [louemy mnpoucxomsaT cosHeuyHble 3atMeHus. Capoc M IpeacKa3aHus
3aTMEHHUM.

Bpems u kajieHaapb

3BE3IHOE U COJIHEYHOE BpEMs, 3BE3HBIA M TPONMUYECKUHN roj. Y CTPONCTBO JIYHHOIO U
COJIHEYHOTO KaJjeHAaps, MpoOjemMbl uX corjacoBanus HOnmaHckuii M TPUTOPUAHCKHIA
KAJICHIApH.

HebecHasg MexaHuKa

I'enuonenTpuyeckasi cucTeMa Mupa

[IpencraBienuss o crtpoeHur COJMHEYHOM CHUCTEMBI B aHTUYHBIE BpEeMEHAa U B
CpEeIHEBEKOBbE. | ennoleHTpruYecKas CUCTEMA MHpPA, JI0KAa3aTEIbCTBO BpAIICHUS 3eMIIH
Bokpyr Comnnua. [lapannakce 3BE3/11 u onpeeneHre pacCcTosTHUS 10 HUX, MapCceK.

3akonbl Kemepa
OtkpsiTue M.KemepoM 3akoHOB aBukeHUs IuiaHeT. OTKpbITHE 3akoHa BcemupHOro
TATOTeHUs U 00001EHHBIE 3akOHbI Kemepa. Onpeenenre Macc HEOECHBIX Te.



Kocmunueckue ckopocTu
Pacuétbl mepBoil U BTOPON KOCMHUYECKOW CKOPOCTH M UX (pusnueckuit cmbici. [Tonér
FO.A. l'arapuna Bokpyr 3emMiIH 0 KpyroBoi opOuTe.

MeKIIaHeTHbIE MePesIeThI
[TonsATHE ONTHMATIBHOM TPACKTOPUH IOJIETA K IUIaHETE. BpeMs 1moJi€Ta K riIaHeTe U JaThl
CTapTOB.

JlyHa u e€ BiausiHre Ha 3eMJII0

Jlyunbiit pensed u ero npupoaa. [lpunusHoe B3aumoseicTeue mexay JlyHoit u 3emnéil.
VY nanenue Jlynbsl oT 3emiu U 3ameuieHue BpaiieHus 3emiu. [Ipeneccust 3eMHON ocu U
IIPEBAPEHNUE PABHOJICHCTBHM.

CrpoeHue COTHEYHO CHCTEMbI
CoBpemennblie npeacrasjeHus 0 CoHedHOH cucTeme
CocraB Conneynoit cucrtembl. [LmaHeTel 3€MHOM TpPyNIIBI M IUIAHETBI-TUTAHTHI, HMX

npuHuunuanbHeie paznuuus. Ob6nako xkomer Oopra u Ilosic Koiimepa. Pasmepst Ten
COJTHEYHOM CHCTEMBL.

Ilinanera 3emuis
®opmMma u pazmepsl 3emiid. BHyTpennee ctpoenue 3eminu. Ponbs nmapHukoBoro 3¢ ¢exra B
(opMupOBaHUHU KIUMaTa 3EMIIH.

Ili1a"eThl 3eMHOM rPyNIbI

Uccnenosanuss Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3eminéil. Kak mapHUKOBbBIN
3¢ (deKT rpeeT MoBEpXHOCTh 3eMJIu U 1eperpeBaeT arMmocdepy Benepol. EcTb a1 %u3Hb
Ha Mapce. DBomonus opouT cimyTHukoB Mapca @oboca u [lelimoca.

Ili1aHeThI-TrUra”ThI
Ousnueckue cBoictBa IOmwutepa, Carypna, Ypana u Henrtyna. Bynkanuueckas
neaTenbHoCTh Ha cnyTHUKE FOnurepa Mo. [Ipuponaa koseln BOKpPYT MJIaHET-TUTAHTOB.

Ili1aHeThI-KapJIUKH U UX CBOMCTBA.

Maubie Tesia CoJIHEYHOM CHCTEMBbI

[Tpupona u nBuwxenue acreponoB. Crnenuduka IBUKEHUS TPYMI aCTEPOUTIOB TPOSHIIECB
u ['pexoB. Ilpupona u nBmwxkenue komer. I[losc Koiimepa m Obmako xomer Oopra.
[Ipupoa METEOPOB U METEOPUTOB.

MeTteopsbl 1 METEOPHUTHI

[Ipupona mnanmaronmx 3BE3, METEOPHbIE MOTOKM W MX paauaHTbl. CBA3b MEXKIY
METEOPHBIMU MOTOKaMHU U KoMmeTamu. lIpupojsa KaMeHHBIX U KEJIE3HBIX METECOPUTOB.
[Ipuposa METEOPUTHBIX KPATEPOB.

IIpakTuyeckas acrpodbusuka u busuka CoJaHna




MeTtoabl acTpopU3UUYECKUX UCCIeT0OBAHUM
YCTpoicTBO M XapaKTEPUCTUKU TEJIECKOTOB pedpakTopoB U pedIeKTOpOB. Y CTPOHCTBO
PaMOTEIECKOIIOB, paIuOuHTEP(HEPOMETPHI.

Coanne

OcHoBable xapaktepuctuku Comnna. OmnpeneneHne Macchl, TeMIepaTypbl U
xumuueckoro cocraBa Comnna. Crpoenue conHeuHor atMocdepbl. ConHeuHas
aKTUBHOCTh U €€ BIMSHUE Ha 3eMITt0o U Omocdepy.

Buyrpennee crpoenue CostHua

Teopetnueckuii pacu€T TemnepaTtypsl B ieHTpe CoJiHLa. S nepHbIii ICTOYHUK YHEPTUH U
TEPMOSIIEPHBIE PEAKLIUHA CHHTE3a TENIMs W3 BOAOPOAA, MEPEHOC DHEPIMM H3 LIEHTPa
ConHua HapyXy, KOHBEKTHBHas 30Ha. HeUTpUHHBIN Teneckonm W HaOMIOJEHUS MOTOKa
HeuTpruHO oT ConHua.

3Bé3/1bI
OcCHOBHBIE XapPaAKTEePUCTUKHU 3BE3]T

OrnpeneneHne OCHOBHBIX XapPAKTEPUCTUK 3BE3]I: MACChl, CBETUMOCTH, TEMIIEPATYPHI U
XUMHYECKoro coctaBa. CriekTpasibHas KiaccuduKaius 3831 U €€ (U3NIECKUE OCHOBBI.
JnarpaMma «CIEKTpaJbHBIM KJIACC» — CBETUMOCTh 3BE3J, CBSI3b MEXKIY MACCOHM U
CBETUMOCTBIO 3BE3 .

BHyTpeHHee cTpoeHue 3BE3/1
CrpoeHue 3Be3/bl II1aBHOM MOcaeA0BaTeIbHOCTU. CTpoeHre 3BE3/] KPACHBIX TMUTAHTOB U
CBCPXTUT'aHTOB.

beJbie kapJaMKu, HEMTPOHHBbIE 3BE3/IbI, IYJIbCAPbI U YéPHBIE AbIPbI
Crpoenue 3BE3n OenbIX KapjiMKOB M Mpefesl Ha MX maccy — npenen Yanapacekapa.
[Tynbscapel 1 HeUTpOHHBIE 3BE37b1. [Iprpoaa 4EPHBIX ABIP U UX MAPAMETPBI.

/[BoiiHbIE, KPATHBIEC U NIEPEMEHHBbIE 3BE3bI

HaOnronenust IBOMHBIX U KPAaTHBIX 3BE3/. 3aTMEHHO-TIEpEMEHHBIC 3BE3/Ibl. OnpeesieHue
Macc ABOMHBIX 3BE31. Ilynbcupyromire nepeMeHHble 3BE3/Ibl, KpUBbIE M3MEHEHHU OJiecKa
nedeua. 3aBUCHUMOCTh MEXIYy CBETHMOCTbIO W MEPUOJOM NyJbcauuil y 1edeun.
Hedennpr — masiku Bo BceeneHHOM, MO KOTOPBIM OMPEAEIIOT PACCTOSHUSA 10 JaNEKUX
CKOIUIEHUW U T'AJIAKTHUK.

HoBble 1 cBepXHOBBIE 3BE3/1bI

XapaKTEepUCTUKHN BCHBIIMIEK HOBBIX 3BE31. CBA3b HOBBIX 3BE3]l C TECHBIMH JABONHBIMU
CUCTEMaMH, COJEpKaluMHU 3Be3y Oemnblii kapiuk. [leperekanue BemecTBa U SIIEPHBIN
B3pBIB HAa TIOBEPXHOCTH Oenoro kapnwka. Kak B3pbhIBAlOTCS CBEPXHOBBIC 3BE3IBI.
XapakTepUCTUKH BCHBIINIEK CBEPXHOBBIX 3BE3A. ['paBUTAIMOHHBIA KoJutarnc Oenoro
Kapiauka ¢ maccou Yanapacekapa B COCTaBE€ TECHOW JABOWHOM 3BE3/Ibl — BCIIBIIIKA



CBerHOBOﬁ IEpBOI0 THIIA. BSPBIB MaCCHUBHOM 3BC31bl B KOHIIC CBOEH OBOJIIOIUHN —
B3PbIB CBCpXHOBOﬁ BTOPOI'O THIIA. Ha6JIIOI[€HI/IC OCTAaTKOB B3PbIBOB CBEPXHOBBIX 3Bé3,II.

IBoIOLMS 3BE3/1: POKIAEHHUE, )KU3Hb U CMEPTH 3BE3]1

Pacuér npomOJDKMTENIBHOCTH  KM3HMA  3BE3]l  pasHOM  MacChbl Ha  TJIABHOW
MOCTIEI0BATELHOCTH. [lepexo B KpacHbIE TUTAHThI M CBEPXTUTAHTHI T10CII€ HCUEPTIAHUS
BoJIopoa. CIIOKOMHAsE BOIIOMS MAaJOMACCUBHBIX 3BE3]1, M TPAaBUTALIMOHHBIN KOJUIAIIC U
B3pbIB C 00pa30BAHMEM HEUTPOHHOW 3BE3/bl WM YEPHOW IBIPHl MACCUBHOM 3BE3bI.
Ornpenenenue Bo3pacta 3BE3AHBIX CKOIUICHHM M OTACIBHBIX 3BE3/ U MPOBEPKA TEOPUU
ABOIIOLUH 3BE3]I.

Maeunplid IIvTh

I'a3 1 nbLIb B IN'astakTHKE
Kak oOpa3syrorcss oTpaxkarenbHble TymaHHOCTH. Ilouemy cBetarcs audQy3Hbie
TyMaHHOCTH. Kak KOHLIIEHTPUPYIOTCSI ra30BbIE U NIBUIEBBIE TYMAHHOCTHU B ["amakTuke.

PaccesiHHbIE M HIAPOBbIE 3BE3AHbIC CKOILJICHUS

HaOnromaembie cBOWMCTBA paccesiHHBIX 3BE3HBIX CKoIUieHui. HaGmromaembie cBOMCTBA
IIApOBBIX 3BE3JHBIX CKOIUICHUM. PacripenesieHue u xapakrTep JIBUKECHHUS CKOIUICHUN B
lanaktuke. Pacnpenenenue 3BE34, CKOIUIEHWMM, Tra3a W IbulM B [ anakrtuke.
CeepxmaccuBHasi 4€pHas Jplpa B ILeHTpe [anakTMKM W KOCMUYECKHE JIy4H.
NudpakpacHbie HAOMIOAEHNA ABUKEHUS 3BE3/ B LeHTpe ['alakTuku U oOHapyXeHue B
neHTpe ['anakThky cBEpXMacCUBHOM YEpHOM IBIPBI. Pacuér [1apamMeTpoB
CBEpXMAaCCUBHOM 4YE€pHOUW nbIpbl. HaOmroneHUsT KOCMHUYECKUX JIyded U HMX CBSI3b CO
B3PBIBAMU CBEPXHOBBIX 3BE3I.

lamakTukn

Kak knaccupuuupoBaiv rajakTukud mno (opme M KaMepTOHHAas AuarpamMma Xa0OOma.
CBolicTBa CIMPAJIBHBIX, SJUIMIITHYECKUX U HEMPABUIIBHBIX rajgakTuk. KpacHoe cMmelenne
B CIIEKTPax raJlaKTHK U ONPEACIICHUE PACCTOSIHUSA 10 HUX.

3axkoH Xa00.J1a
Bpaienue raaktik u TEMHas MaTepusi B HUX.

AKTHBHBIE TAJIAKTHUKHA U KBa3apbl

[Ipupoa aKTUBHOCTM TaJAKTHK, PAAUOTANIAKTUKU U B3aMMOJECHUCTBYIOIINE TAIAKTUKH.
HeoObrunbie CBOWCTBA KBA3apOB, UX CBSI3b C SIAPAMU TATAKTUK W aKTUBHOCTHIO YEPHBIX
IbIP B HUX.

CkomnjieHHusl TaJIaKTHK

Ha6nronaembie CBOMCTBA CKOTIJICHUH TaJIaKTHK, PEHTTEHOBCKOE M3TyYeHUE, TeMIeparypa
1 Macca MEKTaJIaKTUIECKOTO Ta3a, HE0OXOIMMOCTh CYIIECTBOBAHUS TEMHOW MaTepUU B
CKOIUIEHUSIX TanakTukK. OlleHKa Macchl TEMHOW MATE€pPUU B CKOIUICHUWSX. Sluencras
CTPYKTYpa paclpeie]ICHUs] TaJJaKTUKHA CKOIUJIEHUI TalaKTHK.



CTtpoenue u 3BoonNna BeejrenHou
KoHe4yHoCTh 11 0€CKOHEYHOCTH BeesieHHOM — MapagoKcehbl KIaCCH4eCKOoM
KOCMOJIOTHH.

3aKOH BCEMHUPHOI'O TSTOTEHUS U TPEJCTABICHUS O KOHEYHOCTHU M OECKOHEYHOCTH
Bcenennoil. @oTOMETpUYECKUN MapaJoOKC U MPOTHBOPEUYUS MEKIY KIACCHUYECKUMHU
MPEACTaBICHUSIMU O CcTpoeHun Bcemennoit u Habmomenusmu. HeoOxogmmocTh
MIPUBJICYECHHS] OOIIEN TEOPUH OTHOCHTEIBHOCTH JUIsl MOCTPOEHUs Mojenu BcerneHHOM.
CBsi3p MEXAY T€OMETPUUECKUX CBOMCTB MPOCTpaHCTBa BeeneHHOM ¢ pacnpeneneHueM u
JIBUKEHUEM MAaTEpUHU B HEM.

Pacmupsiromiasica Beesiennast

CBs3b CpeHEW IUIOTHOCTHM MAaTepuyd C 3aKOHOM PACIIMPEHUS] U TE€OMETPUUECKUMU
cBorictBamu Bcenennon. EBxkimMgoBa W HEEBKIMAOBA TeOMETpUs BceneHHOM.
Onpenenenue paauyca W Bo3pacta Bcenennoil. Mogenb «ropsiueir BceeneHHo» u
penukToBoe M3ydeHuss OOpa3oBaHUME XMMHUYECKUX AJIeMEHTOB BO Bcenennoit. Oouue
renusi BO BeeneHHoil 1 HeoOX0AMMOCTh 00pa30BaHUs €r0 Ha PaHHUX ATanax BOJIIOIUU
Bcenennoit. HeoO0XoauMOCTh HE TOJBKO BBEICOKOM IIJIOTHOCTH BEIISCTBA, HO U €TI0
BBICOKOW TeMIepaTypbl Ha paHHHX OJTamax »JBojonuu BceenenHoil. PenmkroBoe
WU3JIy4EHHE — M3JIyYCHUE, KOTOPOE OCTAJIOCh BO BcelleHHOW OT Tropsdero u
CBEPXIUIOTHOTO COCTOSIHUS MATEpUHM Ha paHHUX »JTanax JKU3HU BceaeHHOM.
Habmromaembie cBOMCTBA PEMKTOBOrO u3nydeHus. [loyeMy HEOOXOAMMO TPHUBIICUCHHE
00111e# TEOPHUH OTHOCUTEIBLHOCTH JJIsl IOCTPOSHUs Mojienid BeeneHHoii.

CoBpeMeHHBbIE TP00JIeMbl ACTPOHOMHUH
YckopenHoe paciurpenue BeesieHHOM U TEMHas SHEPIrust
HaGnronenust cBepxHOBBIX 3BE3/ | THMA B TaN€KUX ralakTUKaX U OTKPBITUE YCKOPEHHOTO

pacmmpenus BeenenHon. OTKpPBITHE CHIIBI BCEMUPHOTO OTTaJKWBaHUs. TEMHAs dHEprus
yBeIMUYMBaeT Maccy BceneHHon no mepe e€ pacmmpenus. [Ipupona cunsl Beemuproro
OTTAJIKUBAHUSI.

O0OHapyxeHHe IUIAHET BO3JIe IPYTUX 3BE3/

HaOnronenus 3a ABHKEHUEM 3BE3 U OMPEACICHUS MAacC HEBUAMMBIX CITYTHUKOB 3BE3],
BO3MYIIAIOIIUX HMX MPSIMOJIMHEHHOE IBHXKeHHE. MeTojbl OOHapyXeHHUs SK3OIIaHET.
OrneHka ycJIOBUIM Ha TMOBEPXHOCTAX JK3o0mutaHeT. [louck sk3o0miaHeT ¢ KoM(OPTHBIMU
YCJIOBHUSIMHM JIJISI )KU3HU HA HUX.

IHoucku xu3Hu U pazyma Bo BeesieHHou

PasButne mpencraBieHMH O BO3HUKHOBEHUH U CYILECTBOBAHUU JKM3HU BO BceneHHOU.
CoBpeMEHHBIE OLICHKM KOJIMYECTBA BBICOKOPA3BUTBHIX UMBHIM3ALMK B [ 'amakTuke.
[TonbITKM OOHAPYXKEHUS U MOCHIIKMA CUTHAJIOB BHE3EMHBIM IIUBUIIM3ALIHSIM.



TEMATHYECKOE IINTAHUPOBAHHUE

BBenenne B acTpoHOMHIO (2 4)

[lenp wu3ydyeHUsT [aHHOM TEMbl — MO3HAKOMUTH YYaIlIUXCs C OCHOBHBIMU
ACTPOHOMHYECKUMH OOBEKTaMHM, 3amojHAIMMUA Beenennyro: mianeramu, CosHIEM,
3BE3MaMH, 3BE3AHBIMH  CKOIUICHUSMHM, TaJIaKTUKaMH, CKOIUICHUSMH  TajaKTHK;
bU3UYECKUMU MpolieccamMu, MPOTEKAIOIMKUMHU B HUX U B OKPY’KaIOIIEM MX MPOCTPAHCTBE.
VYyanuecss 3HaKOMSTCS C XapakTEPHBIMU MacIITabamu, XapakTepU3YyIOIIUMU CBONCTBA
9TUX HEOECHBIX Tell. Takke MPUBOIATCS CBEACHHUS O COBPEMEHHBIX OINTHYECKHUX,
nH(}paKpacHBIX, panuo-, PCHTTEHOBCKHUX TEJIECKOIax U oOcepBaTopusix. Takum oOpa3om,
yJamecss 3HAKOMSTCS C TeMH HEOECHbIMU TelaMU U OO0BEKTaMHU, KOTOPbIE OHU B
nanapHenIeM OyayT MoJpoOHO W3ydaTh Ha YPOKaxX aCTPOHOMHUH.

Actpomerpus (5 4)

[enp n3yyeHus: TaHHOM T€Mbl — (POPMHUPOBAHUE Y yUYALIUXCS O BUJE 3BE3IHOIO
HeOa, pa30MEeHNH €ro Ha CO3BE3Usl, MHTEPECHBIX O0OBEKTaX B CO3BE3IUAX U MU(OIOTUU
CO3BE3JINI, Pa3BUTHHM aCTPOHOMHMH B aHTUYHBIE BpEMEHA. 3a/1a4a yYalluXcs NPOCIEIUTh,
KaK Iepexoj OT OPUEHTALMU M0 CO3BE3JUSAM K UCIOJb30BAaHUIO HEOECHBIX KOOpAMHAT
II03BOJIMJI B KOJWYECTBEHHOM OTHOILICHMM HU3y4yaThb BUIAMMBIC IBMXKEHUS Tell. Taxxke
LENBI0 SABISAETCA U3yYeHUE BUAUMOro ABHKeHH CoiHua, JIyHBI U IUIAaHET W HAa OCHOBE
ATOTO — MOJYYEHHE MPEICTABICHUSA O TOM, KAK ACTPOHOMBI HAYYHJIUChH IIPEACKA3BIBATH
3aTMEHMS; MOJTYUYEHUSl MPEACTaBICHUS 00 OJHOM M3 OCHOBHBIX 33/a4 ACTPOHOMHH C
OPEBHEUIINX BPEMEH — M3MEPEHNUN BPEMEHU U BEJICHUU KAJICHIAPSI.

He0ecnast mexanuka (4 4)

enp u3yyeHUs TEMbl — pa3BUTEE NPEACTaBICHUU O cTpoeHUU COJHEUHOU
CUCTEMBIL: T€OLIEHTPUYECKASI U TEIUOLICHTPUYECKAE CUCTEMBI MHpPa; 3aKOHbI Keruiepa o
JIBWKEHUU IJIaHET W UX 0000meHne HbIOTOHOM; KOCMHYECKHME CKOPOCTH H
MEXKIJIAHETHBIE IIEPEIETHI.

Crpoenne CostHeuHoi cucrembl (7 4)

[leap u3ydyeHHs] TEMbl — IMOJYYUTh MNpeACTaBiIeHUE O cTpoeHnn CoaHeuHOU
CUCTEMbI, W3Y4YuTh (u3nveckyro npupoay 3emiuu u JIyHbl, SBIEHUS MPWIMBOB H
NOpeLecCuy; MOHITh (PU3NYECKHE OCOOCHHOCTH CTPOCHHMS IUIAHET 3EMHOW TpPYIIIbI,
IUTAHET-TUTAaHTOB U IJIAHET-KapJIMKOB; Y3HaTh 00 OCOOEHHOCTSIX MPUPOJBI U JIBHXKECHHS
acTepoOMJIOB, MOJYYUTHh OOIIME MPEICTaBICHHUS O KOMETaX, METeopax U METEOPHUTaX;
Y3HaTh O Pa3BUTHHU B3IJIAI0B HA NPOoUCX0kaeHnEe COTHEUHON CUCTEMBI M O COBPEMEHHBIX
IIPEACTABICHUSX O €€ IMTPOUCXOKICHUH.

Actpodusuka u 3Bé31Has actpoHomus (9 4)



Lenp U3ydeHUs: TEMbl — IMOJYUYUTh MPEICTABICHUE O PA3HBIX TUIIAX ONTHYECKHUX
TEJIECKOMOB, PAAUOTEIECKONAaX U METOAaX HaOIIOJEHUN C UX MOMOUIBI0; O METOAaX U
pesynbTatax HaOmoaeHuit CoJjHIAa, €r0 OCHOBHBIX XapaKTEPUCTHKAX; O MPOSBICHUSIX
COJIHEYHOM aKTUBHOCTH M CBSI3aHHBIX C HEW mpolieccax Ha 3emyie U B Ouocdepe; o Tom,
KaK aCTPOHOMBI Y3H&JIM O BHYTpeHHeM cTpoeHnn ConHIa M Kak  HaOJIIOICHHUS
COJIHEYHBIX HEUTPUHO TMOJATBEPAWIM HAIIM NPEACTABICHUA O MPOLECCaX BHYTPHU
ConHia; MONY4YWTh NpPEACTaBICHHE: OO0 OCHOBHBIX XapaKTEPUCTHKAX 3BE3[, HX
B3aMMOCBSI3H, BHYTPEHHEM CTPOCHHUH 3BE3]] PA3JIMUYHBIX THUIIOB, MOHATH MPUPOIY OENbIX
KapJIMKOB, HEUTPOHHBIX 3BE3] U YEPHBIX IbIP, Y3HATh KaK JBOWHBIE 3BE3bI IOMOTAIOT
ONPENEIIUTh MAacChl 3BE3[, a IMyJbCUPYIOUIME 3BE3ABI — PACCTOSIHUSA BO BceneHHOMW;
NOJIyYUTh MPEICTABICHUE O HOBBIX WU CBEPXHOBBIX 3BE3/AX, y3HATh, KaK >KUBYT M
YMHUPAIOT 3BE3/IBL.

Mueunsiii IIyTs — Hama IN'anakTuka (3 4)

Ilenp wm3ydyeHUe TeMbl — IOJIYYUTh MpPEACTaBIeHUE O Hamed [amaktuke —
Mineunom [lytu, 06 00bekTax, €€ COCTABISIIONINX, O PACIPEACICHUH Ta3a U TbUIK B HEH,
PaCCEesSHHBIX M MIAPOBBIX CKOIUICHUSX, O €€ CIIUPATbHOU CTPYKTYpE; 00 UCCIEAOBAHUM €&
LEHTPAJIbHBIX 00JIACTEH, CKPBITHIX OT HAC CHJIHHBIM MOTJIOIICHUEM Ta30M U MbUIBIO, a
TaKX€ O CBEPXMACCUBHOW YEPHOU JIBIPE, PACIIONOKEHHON B CAMOM LIEHTPE [ aTakThKH.

l'anakruku (3 4)

[{enb M3ydeHUsI TEMbl — TMOJIYYUTh MPEACTABICHUE O PA3JIMUYHBIX TUIAX TAJIAKTHUK,
00 ompeeICHUN PACCTOSHUM 10 HUX 110 HAOJFOACHUSAM KPacHOTO CMEIICHUS JTMHUN B UX
CIIEKTpax, U 0 3akoHe Xab0ja; 0 BpallleHUM TaJakTUK M CKPBITOW TEMHOMW MacChl
B HHX; MOJYYUTh MPEJCTaBICHUE 00 AaKTUBHBIX TajakTHMKaX W KBazapax U O
dbu3uYecKnX TpoIeccax, MPOTEKAIOMUX B HUX, O PACHPEACICHUM TallaKTUK U UX
CKOIUICHMA BO BceneHHOM, O TropsAdeM MEXTaJaKTUYECKOM Ta3e, 3aroJIHSIOIINM
CKOILJICHHUS TaJIaKTHK.

Crpoenue u 3Bosronus Beesiennoi (3 1)

[lenb u3yyeHusi TeMbl — MOJYYUTh MPEJCTABICHUE 00 YHUKATbHOM OOBEKTE —
Bcenennoit B 1ie10m, y3HaTh Kak pemiaeTcss BOMPOC O KOHEUHOCTU WIM OECKOHEUHOCTH
Bcenennoii, o mapagokcax, CBSI3aHHBIX C 3THM, O TCOPETHUYCCKHX ITOJOKCHHUSAX OOIIeH
TEOPUU OTHOCUTEIIBHOCTH, JIEKAIINX B OCHOBE MOCTPOCHUS KOCMOJIOTMYECKUX MOJEIIEH
Bcenennoit; y3HaTh kakve HAOJIIONCHUS TIPUBENH K CO3/IAHUIO PACITUPSIONIEHCS MOJEIH
Bcenennoit, o paguyce u Bo3pacTte BceneHHOM, O BBICOKOW TEMIIEpAType BELIECTBA B
HayaJIbHbIE TIEPUOJbI KU3HU BCENeHHOW M O TPUPOAE PEIUKTOBOIO H3IYyUYECHUS, O
COBPEMEHHBIX HAOIIOJICHUSIX YCKOPEHHOTO paciiupeHus: BeeneHHoi.

CoBpemMeHHbIE NIPOOJIEMBI ACTPOHOMUM (2 Y)



[ens u3ydeHust TaHHON TeMbl — IOKa3aTh COBPEMEHHbIE HAMpPaBIICHUS U3y4YEHUs
BcenenHnolt, paccka3aTb O BO3MOXHOCTH OIPEICICHHUS] PACCTOSHHUMA /0 TalakTUK C
MOMOIIBIO HAOJIOJIEHUN CBEPXHOBBIX 3BE3NI U 00 OTKPBITUM YCKOPEHHOT'O pacIIMpeHUs
BcenenHnolt, o posin TEMHOM SHEPrUM M CUJIBI BCEMHUPHOTO OTTAJIKWBAHMS; ydalllUecs
MoJTyyaT MpeACTaBlIeHHE 00 SK30IIaHETaX M MOMCKE SK30ILIaHET, OJarompHsITHBIX IS
KU3HU; O BO3MOXXHOM YHCJI€ BBICOKOPA3BUTHIX LMBWIM3ALMN B Hamiedl ['amaktuke, o
METOJIaX MOUCKAX WU3HU U BHE3EMHBIX ITUBWIIM3ALUNA U MPOOIEMax CBA3U C HUMH.

TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH BBIITYCKHHUKOB

B pesynbTaTte u3ydyeHust acTpOHOMHUH Ha 0230BOM YPOBHE YUEHHK JOJIKEH:
3HATH/MIOHUMATD:

CMBICJI MOHATHIA: T€OLIEHTPUYECKAS U TEJIMOLIEHTPUYECKAsl CUCTEMA, BUIUMAsl 3BE3/IHAs
BEJIMYMHA, CO3BE3/IUE, IPOTUBOCTOSIHUS U COCTMHEHNUS [IJIAHET, KOMETA, aCTEPOUI,
METE0p, METEOPUT, METEOPOU]], IJIAHETA, CIIYTHHUK, 3Be3/1a, COoJTHEUHasi CUCTEMA,
["anakTuka, Beenennas, BceMUpHOE M MOSICHOE BpEMs, BHECOJIHEUHAs IJIaHETa
(3K3011aHETA), CIIEKTpaibHas Kilaccu(PuKauus 3B€3]1, NapajljIakc, PeIMKTOBOE
u3inyudeHue, boinbioit B3peis, uepHast nbipa;

CMBICJI ([)1/131/1qec1mx BECJIMYHH: ITaPCCK, CBETOBOM roa, aCTpOHOMHYCCKaA CANHUIIA,
3BC3HasA BCIINYNHA,

CMBbICJI PU3MYECKOro 3aKkoHa Xa00.1a;

OCHOBHBI€ 3TANbI OCBOCHUSI KOCMUYECKOTO MPOCTPAHCTBA; TUIOTE3bl MPOUCXOKIACHUS
CoJHEYHOM CUCTEMBI;

OCHOBHbIE XapaKTepUCTHKH U cTpoeHue CojHIa, COTHEYHOU aTMOoC(ephI;

pa3Mepbl ["amakTrKy, mojioxkeHrue u rnepuoj odpamienust CoaHIla OTHOCUTEIBHO IIEHTPA
I'anmakTukuy;

YMETDh:

NPUBOJMTH NPUMEPBI: POJIM ACTPOHOMHUHU B PA3BUTUU LIUBUIN3ALINH,
HCIIOJIb30BAaHUSI METO/I0B HCCIIEOBAaHUI B aCTPOHOMUHU, PA3IMYHBIX JUANIa30HOB
AIIEKTPOMArHUTHBIX U3Iy4CHUN 11 MoJTydeHus nHpopManuu o6 oobekTax BeeneHHoH,
MOJIYYEHHs] aCTPOHOMHYECKOM MHPOPMALIMK C TOMOIIBI0O KOCMUYECKUX alnapaToB U
CHEKTPaJIbHOrO aHaJIN3a, BIUSHUS COJTHEYHOM aKTUBHOCTH HA 3eMIIIO;

ONMCHIBATH M O0BSACHATD: PA3INYMS KAJICHIAPE, YCIOBUS HACTYIIJIEHUS
COJIHEYHBIX U JIYHHBIX 3aTMEHUH, (a3l JIyHbl, CyTOUHBIE ABUKEHUS CBETUII, PUUNHBI
BO3HUKHOBEHUS MPUIIMBOB U OTJIMBOB; IPUHLHUII JEUCTBUS ONITUYECKOTO TENECKOIA,
B3aMMOCBS3b (PUBUKO-XUMUYECKUX XAPAKTEPUCTHUK 3BE€3]] C UCIIOIb30BAHUEM TUATPAMMBbI



«IIBET-CBETUMOCTBY, (DU3NUECKUE TPUUUHBI, ONIPEACIISIIOIINE pABHOBECHE 3BE3/I,
MCTOYHUK PHEPTUM 3BE3]l U MPOUCXOKACHHE XUMHUYECKHUX DJIEMEHTOB, KpacHOe
cMmelnieHue ¢ nomonisio addexra Jlommnepa;

XapaKTepu30BaTh 0COOEHHOCTH METOJIOB IMO3HAHUS ACTPOHOMUM, OCHOBHBIC
AJIEMEHTHI U cBOMCTBA TIaHeT COJTHEUYHON CHCTEMBI, METO/IbI ONPEICTICHUS PACCTOSTHUN
U JIMHEHHBIX pa3MepOB HEOECHBIX TEJ, BO3MOXHBIC ITyTH SBOJIFOIIUN 3BE3]] Pa3IUIHOM
MAacCCHI;

HAXOJAUTHh HA Hehe OCHOBHBIE co3Be3ausi CeBEpHOTO MOJIyIIapHsl, B TOM YHCIIE:
bonbmias Mensenunia, Manas Measeaunia, Bonmonac, Jlebenn, Kaccuomnes, Opuos;
caMble sipKue 3Be3/bl, B ToM uncie: [lonsipHas 3Be3na, Apkryp, Bera, Kanemna, Cupuyc,
berennreiize;

HCI0JIb30BATh KOMIILIOTEPHbIE NPUJIOKEHUS JIJIs1 ONPEEICHHS OJI0KEHUS
Connua, JIynsl 1 3Be3/1 Ha JIF00YI0 1aTy U BPEMsI CYTOK JUIsl JAHHOT'O HACEJIEHHOTO
MyHKTAa;

HCIIOJIB30BaATh npuoﬁpeTeHHue SHAHUSI U YMCHUSA B HpaKTHqCCKOﬁ
ACATCIBHOCTHU U HOBC@I[HGBHOﬁ KU3HHU OJIA:

IIOHUMAaHUA B3aUMOCBSA3H aCTPOHOMUMN C APYT'MMH HAYKaMHM, B OCHOBC KOTOPBIX JICKAT
3HAaHMIA 10 aCTPOHOMHHU, OTACICHHUC €€ OT JUKCHAYK;,

orleHuBaHMs HHPopMaiu, coaepxaiieics B cooduenusx CMU, NutepHere, HayuyHO-
MOMYJISIPHBIX CTAThAX.

YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
1. Actporomus.10 - 11 knaccel. YyeOHoe nocobue (aBrop: B.M.Uapyrus).

2. Actponomust. Metonndeckoe mocooue. 10 - 11 kmaccrl. ba3oBsiii ypoBeHb (1o
pen. B.M.Yapyruna).

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

1. Teneckor.

2. CnekTpocKoTIl.

3. Temrypuii.

4, Mopens HeOecHO cdephl.



10.
11.
12.

o o o~ w N

10.

3Be3AHBIN T100YC.

[TonBukHas KapTa 3BE3JHOTO HeOa.
['noGyc JlyHsl.

Kapra JIyHbl.

Kapta Benepsl.

Kapra Mapca.

CripaBOYHUK JIOOUTENS] aCTPOHOMUM.

IkoapHBINA aCTPOHOMUYECKUH KaleHIaph (Ha TEKYIUN y4eOHbIi roxm).

CIIMCOK HATJISIAHBIX ITOCOBUI
Bcenennasi.
CounHie.
Crpoenne CoiHna.
[ImaHeTsl 36MHOM TPYIIIBI.
Jlyna.
[I;maHeThI-TUTaHTHI.
Maineie Tena ComHEYHOM CUCTEMBI.
3Be3IEI.
Hama "amaktuka.

Jpyrue ranakTuku.



KasennapHo-reMaTnyeckoe nJiaHupPOBaHNe

Tembl, BXoAsIINE OcHoBHOE coep:kaHue 3HATH/MIOHUMATD: Ymers: Hdara [Mpumeuyanus
B pa3/eJibl 1o TeMam NnpoBeIeHust
NPUMEPHOI YpOKa
NPOrpamMMbl

Beenenue (1

4)

BBCI[CHI/IG B aCTPOHOMHIO

VYpok 1. BBenenue B
aCTPOHOMMIO
AcTpoHOMMUS — HayKa O
kocmoce. [Tonstue
Bcenennoii. CTpyKTypbl

- pOIIb HAOIIOICHHI B
aCTPOHOMHHU;

- 3HAYCHUE aCTPOHOMHUH;
- uTo Takoe Beenennas;

r YTO M3Y4acT aCTPOHOMMUA;

1 MaciTadsbl - CTPYKTYpYy U
Bcenennoii. Jlanékue MacIITa0Obl
riryOuHsl BeeneHnoi Bcenennoit
Pecypcvl ypoka:
Yyebnuk, § 1, 2
Actpomerpus
(1)

3Bé3aHOE HEDO

VYpoxk 2. 3Bé31H0€ HeHO
3Be3aHoe Hebo. Uto
TaKOE CO3BE3/IHE.
OCHOBHBIE CO3BE3AUS
CeBepHoro

TTOJTYIIIAPHS

Pecypcwl ypoxa:
Y4eOHuk, § 3

- 9YTO TAKOE CO3BE3/IUE;

- HA3BaHUSI HEKOTOPBIX
CO3BE3/IUi, UX
KOH(uUrypauuo, anbpy
KaXJI0T0 U3 ITHX
CO3BE3INH;

- OCHOBHBIE TOUKH, JINHUU
U Kpyrd Ha HeOeCHOM

- HCIIOJIb30BAaTh MOBHKHYIO

3BE3AHYIO KapTy I

pEeIlIeHuUs CIeTYIOIINX 3a1a4:
a) OTPEACNIATh KOOPAUHATHI
3BE3/1, HAHECEHHBIX Ha
Kapty; 0) 1o 3aJlaHHbIM
KOOpAMHATaM 00BEKTOB
(Comnnne, Jlyna, nmanersn)




HebecHble KOOpIMHATHI

VYpok 3. HebecHbie
KOOPIAMHATHI
HeGecHbrit 3xBaTOp 1
HEOECHBIN MEepUINaH,
TOPHU30HTAIILHBIE,
IKBATOPHAILHBIC
KOOP/IMHATBHI;

KyJIbMUHAlUU CBCTUIL.

['opuzonTanbHas
cucrema
KOOPJIMHAT.
DKBaTOpHaJIbHAA
cucrema
KOOpAWHAT

Pecypcwt ypoka:
YueOnuk, § 4

Buaumoe
NBIDKECHUE IJIAHET
n ComHIa

VYpok 4. Bugumoe
JABHIKEHHE
MJIaHeT u
Coanna
OKJIMNTHKA, TOYKA
BECEHHETO
PaBHOJICHCTBUS,
HEpPaBHOMEPHOE

chepe:
- TOPU30HT,
- IOJTyZICHHAS JINHUS,
- HeOEeCHBIN MEepHUINaH,
- HeOeCHBIH 2KBATOD,
- OKJTUNTHKA,
- 3CHUT,
- TIOJTFOC MUPA,
- OCh MHpa,
- TOUKH
PaBHOJICHCTBU
7871
COJIHIIECTOSIHU
i,

r TCOpEMY O BBICOTC

IMOJIr0Ca MHUpa HaQ
TOPU30OHTOM;

r OCHOBHBIC ITIOHATUA

chepuueckoi u
MPaKTUYECKOU
ACTPOHOMUU:

HAHOCHUTD HX MOJOKEHNE Ha
Kapry;

B) YCTaHABJIMBAaTh KapTy Ha
Tr00yI0 1aTy ¥ BpeMst
CYTOK, ODHECHTUPOBATh €€ U
OIIPELIEIIATh

YCJIOBHSI BUIUMOCTH
CBETHIL.

r peIIaTh 3aJa4y Ha CBA3b BbICOTBI

CBETUJIA B KYJIbMHUHALIUH C
reorpauyecKoi MUPOTON MecTa
HaOII0ICHUS;

r OIIPEACIIATH BBICOTY CBCTHUJIA B




nexenne CoJHIa 1mo
OKJIUIITUKEC

Pecypcul ypoka: YaeOHUK,
§5

JBrxenue JIyHbl u
3aTMEHUs

Ypok 5. ABuxenne JIyHbl
"

3aTMEHMS

CuHOIMYECKUN

MECLL, y3JIbl TYHHOU
OpOUTHI, TOYEMY
IPOUCXOIAT

3arMeHus, Capoc u
Ipe/ICKa3aHus

3aTMEHUI

Pecypcol ypoka: YueOHuK,
§ 6

Bpewms u kanengapb

Vpok 6. Bpemsi u
KaJleHJAapb
ConHeuHOE U 3BE3THOE
BpeMsi, JIYHHBIN U
COJIHEYHBIN KAJICHAPh,
FOJIMAHCKHUHU U
TPUTOPUAHCKHAN
KaJIeHJ1aph

Pecypcwi ypoka: YueOHUK,
§7

- KyJbMHUHAIIUS U BBICOTA
CBETHJIAa HaJl TOPU30HTOM;
-psAMoe
BOCXOX/IEHUE U
CKJIOHEHUE;

- CYTKU;

- OTVINYUE MEXKIY
HOBBIM U CTapbIM
CTHJISIMU;

r BEJIMYHUHBI:

- YTJIOBBIE Pa3MEPHI
JIynbi u ConHua;

- 1aThl
PaBHOJCHCTBHI U
COJIHLECTOSIHUN;

- YroJl HakJIOHa
SKJIMITHUKY K 9KBATOPY;

- COOTHOILICHHUSI MEXKY
MepaMH U MepaMu
BPEMEHH ISl U3MEPEHUs
YIJIOB;

- IPOAOJIKUTENBHOCTD
roja;

- 4HCIIO 3BE3]1, BUIUMBIX
HEBOOPYKEHHBIM
B3IJIAJIOM;

r IPUHIIUIIBL

ompeeneHus
reorpaduueckoi

[IUPOTHI U

JIOJITOTHI 1O
ACTPOHOMUYECKUM
HAOJIIOICHUSIM;

- IPUYMHBI U XapaKTep
BUANMOT'O IBUXXCHUA 3BC3/]

KYJIbMHHAIIHUH U €T0
CKIIOHEHUE;

- TeorpadUIecKyro

BBICOTY MeCTa
HaOJIIOIEHNUS;

- PCOBATh YEPTEXK B

COOTBECTCTBHH C
YCJIOBUSMHM 3a1a4H;

r OCYIICCTBJIATH IICPEXO K

pasHbIM cHCTEMaM cyeTa
BpPEMEHH.

r HAXOAUTb CTOPOHBI

cera 110 IlossspHoit
3BE3/C U MOJIYICHHOMY
Comnnny;

- OTBICKMBAThL Ha HeOe

CJIEIyIOIINE CO3BE3/IUs U
HauOoJiee IpKue
3BE3/IbI B HUX:
- bonbryro
Menseauny,
- Manyro
Mensenuiy (¢
[Honspuon
3BE3/101),
- Kaccuoneto,
- Jlupy (c Beroit),
- Opén (c Anbraupom),
- Jle6enn (¢ lenebom),
- Bozauuwmii (c
Kanemnnoii),
- Bomonac (¢
ApkTypom),
- CeBEpHYI0 KOpPOHY,
- OpwuoH (c




n CoJHIa, a TaKxkKe Bberenbreiize),

TOAMYHOIO JABHKEHHUSI - Tenen (c

Connna Anbrebapanom),

- bonwmoii [1éc (c
Cupuycom)
Heoecnas
MeXaHHKa
(CA))

Cucrema mupa VYpok 7. Cucrema Mupa | - MOHATHS: - IPUMEHSTH 3aKOHBI
['eonienTpHuyeckas u - TeJIMOLIEHTpUYECcKast Kemutepa n
TeITUOLIEHTPUIECKast crcTeMa MUPa; 3aKOH BCEMHUPHOTO
cucTeMa MUpa; - TEOLICHTPHUECKas TATOTEHUS IpU
00BsICHEHUE crcTeMa MUpa; OOBSICHEHUU JIBUKEHUS
HEeTIe00pa3HOro IUTaHeT U KOCMHYECKUX
JIBYDKEHUS TUIAHET; armaparos;
JI0Ka3aTeIbCTBA - pemarh 3aJauu Ha pacuér




JBUXKEHHS 3€MJIH BOKPYT
ConHiia;
TOANYHBIN MapajlIaKe 3BE3]

Pecypcot ypoka: YueOHuK,
§ 8

3akonbl Kemepa gBuxkeHus
IUIaHET

VYpok 8. 3akonbl Kensiepa
JABUKEHHS MJIAHET
O0001EéHHBIE 3aKOHBI
Kemiepa u onpenenenue
Macc HEOECHBIX Tell

Pecypcol ypoka: YueOHuk,
§9

Kocmuueckue ckopoctu n
MEXIIJIAaHETHBIE IePeNETHI

VYpok 9. Kocmuueckne
CKOPOCTH

U MEKIUIAaHEeTHbIe
nepenérsl [lepBas u
BTOpasi KOCMHUYECKHE
CKOpPOCTH; ONITUMAaJIbHAS
MONTY3JUTANITUYEeCKast
opbuta KA k ruranerawm,
BpeMs MOJIETA K MIaHETe

Pecypcwi ypoka: YueOHUK,
§ 10,11

- CUHOJAWYECKHUI MEPHOT;

- 3BE3/IHBIN [IEPUO/L;

- TOPU30HTAJIBHBIN
rapasiakc;

- YIJI0BBIE Pa3Mephl
CBETHI;

- iepBas
KOCMUYECKas
CKOpOCTb;

- BTOpas
KOCMUYeCKas
CKOPOCTb;

L CITOCOOBI OIIpCACIICHUA

pa3MepoB U MaccChl
3emiu;

- CIIOCOOBI OTpeIeTICHUs

paccTosiHui 10 HeOeCHBIX
TE€J U UX MAcC IO 3aKOHY
Kennepa;

- 3aKoHbI Kerepa n nx

CBsA3b C 3dKOHOM
TATOTCHUA

pacCTOSHUM 110 U3BECTHOMY
napayuiakcy (1 Haooopor),
JMHEHHBIX U YTIIOBBIX
pa3MepoB HEOECHBIX Te,
pPacCTOSIHUHN IUTAHET OT
ConHua u nepuoI0B Ux
oOpallieHus: 0 TPEThbEMY
3akony Kenepa

Ctpoenue
ConHevHoM
cucremsl (7

1)




CoBpemMeHHbIE
MIPEACTABJICHUS O CTPOCHHUH
" coctaBe CoTHEeUHOH
CHCTEMBI

Vpok 10. CoBpeMeHHbBIE
npeacTaBJeHNs 0
CTPOEHHHU U COCTaBe
CoJiHeYHOH cHCTeMbl
OO0 oTIMYUsX MIaHET
3€MHOM IPYIIILI U
IUTAHET-TUTAHTOB; O
IUTaHEeTaX-KapJIuKax;
MaJbIX Tejax; o Mosice
Koiinepa n o6nake komer
Oopra

Pecypcol ypoka: YuebHuk,
§12

ITmanera 3eming

Vpok 11. [lnanera 3emus
®dopma 3emin,
BHYTPCHHEE CTPOCHHE,
aTMocdepa u BIHSHHAEC
napHUKoBOro 3ddexra

Ha KJIMMaT

r IPOUCXOXKICHUE

ConaeuHoit
CHCTEMBI;

r OCHOBHBIC

3aKOHOMEPHOCTH B
CoJIHEYHOM CHUCTEME;

r KOCMOT'OHUYECKHUEC

TUIIOTE3bI;

- cucteMa 3emisi—JIyHa;
- OCHOBHBIC JIBHXKCHHS

3emiu;

- popma 3emiu;
- mpupoza JIyHsr;
- 00111251 XapaKTepUCTUKA

TUTAHET 36MHOM TPYIIIBI
(armocdepa,
MMOBEPXHOCTB);

- 00111251 XapaKTepUCTUKA

IUTAHET- THTAaHTOB
(atmocdepa;

r IIOJIb30BAaTHCA IIJTITAHOM

ConHeyHoMn
CHCTEMBI U
CHpaBOLIHBIMI/I
JTAHHBIMH;

- OTIPENICIISITh 110

ACTPOHOMHUYECKOMY
KaJIeHAapIo, KaKue
IJIAHETHI U B KaKUX
CO3BE3IMSIX BHUIHBI HA
Hebe B
JTAaHHOE BPEMS;

-HaXOJNTh IIJIAHETHI Ha
HeOe, OTJIMYas UX OT 3BE3N;
- IPUMEHSTH 3aKOHBI
Kenunepa u 3axkon
BCEMHUPHOT'O TATOTCHHS
pu 00bACHEHUU
JIBIKEHHUSA IUIAHET U
KOCMHUYECKHUX allapaTos;




3emin

Pecypcuvl ypoka:
Yyebnuk, § 13

JlyHa u e€ BiusiHuEe Ha
3emito

VYpok 12. JIyna u eé
BJIMSIHHE HA

3emutio
dopmupoBaHUe
IOBEpXHOCTH JIyHBI;
MIPUPOJIa IPUIUBOB U
OTJIMBOB Ha 3emiie U UX
BJIMSHUE HA JIBU)KCHUE
3emuu u JlyHbl;
MpOLIECCHS 3€MHON OCH
u

JBUKECHUE

TOYKHU

BECEHHET0
PaBHOJEHCTBUSA

Pecypcwl ypoxa:
Y4eOnuk, § 14

Tlna"eTsl 3eMHON
TpYMIIBI

VYpoxk 13. Ilnanersl
3eMHOM

rpynunsbl

dusnueckue
cBoricTBa Mepkypus,
Mapca u Beneper,
WCCIEA0BAHUS TUTAHET
36MHOU IPYIIIbI
KOCMHYECKUMU
anmnapatamMu

Pecypcwi ypoka:
YueOHnuk, § 15

MTOBEPXHOCTB);

r CIIYTHUKH U

KOJIbIla MJIaHET-
TUTAHTOB;

r ACTECpOUIbI 1

METEOPUTHI;

r II0sC aCTEPONI0B,
r KOMCTBI U MCTCOPbI

- pemarb 3aa4d Ha
pacyér

pacCTOAHUM 110
U3BECTHOMY
napajiakcy (u
Ha000pOT), TMHEHHBIX
U YTJIOBBIX Pa3MeEpOB
HEOECHBIX TEJl,
pacCTOSAHUM TJIAHET OT
CouHIa ¥ IEPUOJIOB
ux oOpaieHus mo
TPEThEMY 3aKOHY
Kennepa




IImaHeTsI-TUraHTEL.
[InaneTsI-kapiuKu

VYpok 14. Ilnanersl-
TUTAHTHI.
IInaHeTHI-KAPIUKHU
duznueckue
cBoiictBa FOnuTepa,
CarypHa, YpaHa u
Henryna;
BYJIKAHHYECKas
NEeSTeIbHOCTh Ha
cnytHuke FOnurepa
Ho; npupona xoner
BOKPYT IUIaHET-
TUTaHTOB; TJIAHETHI-
KapJIuKH

Pecypcwt ypoka:
Y4eOHuk, § 16

Mauwle Tena
COJTHEUYHOU CUCTEMBI

VYpok 15. MaJjble Tesia
CostHeYHO# CHCTeMbI




®dusunyeckas mpupoaa
acTEepOUI0B

u komerT; nosic Koitnepa u
obmnako komet Oopra;
IpUpoaa METEOPOB U
METEOPUTOB

Pecypcul yporka: YaeOnuk, §
17

CoBpemeHHbIE
IIPEJICTABJICHHS O
MIPOUCXOXKICHUN
ConHeYHOH CUCTEMBI

VYpok 16. CoBpemeHnHbIe
npeacTaBJIeHNs 0
NMPOUCXOKIEHUHU
CostHeuHO# cuCTEMBbI
CoBpeMeHHbIE
MIPEJICTABICHHSI O
MPOUCXOXKACHUU
ConHeYHOM cUCTEMBI

Pecypcol ypoka: YueOHuUK, §
18

Actpopusuka
M 3BE3aHaA
aCTPOHOMHUSA
(7 1)

MeTtob! acTpohr3nuecKux
UCCIIEIOBAHUH

VYpok 17. MeToasbl
acTpopu3n4ecKux
uccaegoBanui [IpuHumun
JIEHCTBUS U YCTPOHUCTBO
TEJIECKOIOB, PEPPAKTOPOB
u

pedaeKTOpOoB;
pazuoTENECKONBI U
panuouHTephepoMeTphl

Pecypcul ypoxa: YaeOHUK, §

- OCHOBHBIE (pU3HUECKHE

xapaktepuctuku ConHua:

- Macca,
- pa3mephl,
- TEeMIIEpaTypa;

- CXeMY CTPOCHHS
CounHiia u
buznueckue
MIPOILIECCHI,
MIPOUCXOJIAIINE B €r0

- IPUMCHATH OCHOBHBIC

MOJIOXKEHHUS
BEYyIINX (PU3NUECKUX
Teopuil mpu 00BICHEHUU
npupoabl CoHIA U
3BE3I;

- permaTh 3a7a4i Ha

pacy€T pacCTOSTHUMN 110
3BE3/T 0 U3BECTHOMY
TrOJIMYHOMY IapajlIakCy
u oOpaTHbIe, Ha




19

Counuie

Ypok 18. Coanue
Omnpenenenre OCHOBHBIX
xapaktepuctuk ConHua;
CTPOEHHE COJIHEUHOU
aTMochepsl; 3aKOHBI
U3ITy4eHus: abCOIIOTHO
TBEPIOTO TENA U
Temneparypa ¢potochepsl u
MSTEH; TPOSBIICHHUE
COJTHEYHON aKTUBHOCTH U
€€ BIUAHWE HA KJIMMAT U
ounochepy 3emnu

Heapax u atMocdepe;

r OCHOBHBIC

MPOSIBICHUS
COJTHEYHOM
aKTHUBHOCTH, UX
TIPUYHHBI,
MEePUOIUYHOCTH U
BIIMSIHHE Ha 3eMITIO;

r OCHOBHBIC

XapaKTEPUCTHKH 3BE3 B
cpaBHenuu ¢ ConHIEeM:
- CIIEKTPHI,
- TEMIIEpaTypHl,
- CBETUMOCTH;

CpPaBHEHHE Pa3IMUHBIX
3BE3]] 10 CBETUMOCTSIM,
pa3Mepam u
TeMIEpaTypam;

r AHAJIM3UPOBATH AUarpaMMmbI

«CIIEKTP—CBETUMOCTb» U
«macca— CBETUMOCTB»,

- HaXOJUTh Ha HeOe 3BE3bI:

- anb(bel Manoi
MenBenuisl,

- anbdol JIupsr,

- a1 JIeOens,




Pecypcwi ypoka: YueOnuk,
§ 20

Buytpennee crpoenue
Y UCTOYHUK YHEPTUU
CounHia

VYpoxk 19. BuyTrpennee
CTPOEeHHE U

HCTOYHUK IHEPIrUHU
Couanna Pacuér
TEeMIIepaTyphbl BHYTpU
ComHiia; TepMOSAEPHBII
HMCTOYHHK YHEPTUU
ComHna 1 IepeHoc
sHepruu BHYTpH CoJHLIA;
HaOJIIOIEHUS COTHEYHBIX
HEUTPUHO

Pecypcul ypoka: YueOHUK,
§ 21

OcCHOBHEBIE
XapaKTEPUCTUKH
3BE3]

Ypok 20. OcHOBHBIE
XapaKTepUCTUKH
3Bé371 Ornpezenenne
OCHOBHBIX
XapaKTEPUCTHK
3BE31; CIIEKTpAJIbHAA
KJ1accupuKanus
3BE31; AuarpaMma
«CIIEKTp—
CBETUMOCTBH)» U
pacnpeneneHue 3BE311
Ha HEM; CBSI3b MacChl
CO CBETUMOCTBIO
3BE3]] IJIaBHOM
MOCJIEI0BATENBHOCTH;
3BE3 MBI,

KpacHbI€ TUTaHThI,
CBEpXTUTaHTHI U Oelble
KapJIUKU

- TyJIBCUPYIOLIUE U

B3PBIBAIOLIHECS
3BE31;

r IIOPAAOK PAaCCTOSAHUA OO

3BE311, CIIOCOOBI
OIpeieNICHUS U pa3MepoB
3BE3I;

r CIMHUIIbI U3MCPECHUSA

PaCCTOSTHUI:
- apcek,
- CBETOBOM I'OJI;

- Ba)KHEUILINE

3aKOHOMEPHOCTH MUpPa
3BE3/I;

- TUarpaMMBbl

«CIICKTP—
CBCTHUMOCTB» H
«Mmacca—
CBCTHMOCTB»,

+ crtoco0

oTpeJIeJICHUSI MacC
JIBOMHBIX 3BE3;

- OCHOBHBIE ITapaMeTphbl

COCTOSIHUS 3BE3THOTIO
BEIIIECTBA:
- INIOTHOCTD,
- TeMIeparypa,
- XUMHYECKHI COCTaB,
- (pusmueckoe
COCTOSIHHE;

t BAXKHEUIIINE TTOHATUS:

- TOJTUYHBIN Mapasliakc,
- CBETUMOCTb,
- a0coJIroTHAA

- anbdu1 Opia,

- anbds1 OpHoHa,

- anb(ds1 bausHenos,

- anb(bl Boznuyero,

- anbur Magoro Ilca,

- anbds1 bonbmoro lca,
- anbdul Tenbpiia




Pecypcul ypoka: YueOHuUK,
§ 22-23

benbie kapnuku,
HEUTPOHHBIE 3BE3IbI,
YEPHBIC ABIPHI.
JIBOliHBIE, KPaTHBIE U
IIEPEMEHHBIE 3BE3IBI

VYpok 21. BeJble
KApPJIUKH,
HeWTPOHHBIE 3BE3/1bI,
4épHbIe AbIPbI.
/IBoiiHbIE, KPaTHBIE U
nepeMeHHbIe 3BEé3/1bl
Oco0eHHOCTH CTPOCHUS
OeIbIX KapJIUKOB U
npenen Yanapacekapa Ha
UX Maccy; MyJiabcapbl U
HEUTPOHHBIE 3BE3IbI;
MIOHATHE YEPHOU JBIPHI;
HaOII0IeHUS

JIBOMHBIX 3BE31 U
ONPECICHUE UX

3BE3MHAA
BEJINYHHA;

- YCTPOMCTBO U

Ha3HAa4YCHUC
TCICCKOIIA,

- YCTPOMCTBO U

Ha3HAuYCHUE
pedpakTopoB u
pedekTopoB




Macc; MyJIbCUPYIOIINE
MePEeMEHHBIE

3BE31bI; 1Ie(her Il U CBS3h
Neproia MyJIbCaIi CO
CBETUMOCTBIO Y HAX

Pecypcul ypoka: YaeOHUK,

§ 24-25
HoBbie u cBepxHOBBIE VYpoxk 22. HoBble n
3BE3/IbI CBEPXHOBbIE
3B€3bI
Habnromaembie

MPOSIBJICHUS B3PHIBOB
HOBBIX U CBEPXHOBBIX
3BE3/1; CBOMCTBA OCTAaTKOB
B3PBIBOB CBEPXHOBBIX
3BE3]T

Pecypcul ypoka: YueOHUK,
§ 26

DBoJoLMs 3BE3] VYpoxk 23. JBoJronus 38371
Ku3Hb 3B€37 pa3nnyHON
MAaccCHI U €€ OTpaKCHUE
Ha JuarpaMme
«CIIEKTP—CBETHUMOCTbY;
IrpaBUTAMOHHBIN
KOJIJIarC ¥ B3pPBIB O€JI0TO
KapJjuKa B IBOMHOU
CHUCTEME U3-3a
IIEPETEKaHMsI Ha HETO
BEIIECTBA 3BE3/IbI-
KOMITAaHbOHA;
rpaBUTALMOHHBIN
KOJUIarC siipa MacCUBHOM
3Be3/Ibl B KOHIIE €€




*u3HU. O1leHKa Bo3pacTa
3BE3HBIX CKOIJICHUHN

Pecypcul ypoka: YueOHuK,
§ 27

Muaeuynbiid

nyTh

@)

T'a3 u p1b B ["anakTuke

Ypok 24. I'a3 1 nbLIb B
I'anakTuke
Ha61romaembie
XapaKTePUCTHKU
OTpaXkaTeIbHBIX U

TP Py3HBIX
TYMaHHOCTEH;
pacrpezeeHue ux
BOJIM3H TTOCKOCTH
I"'anakTukuy;

- IOHSITHE TYMaHHOCTH;
- OCHOBHBIE (PH3HUECKUE

napaMeTpbl, XUMUUECKUN
COCTaB U pacmpeieyieHue
MEX3BE3THOTO BEIIECTBA
B ['anakTuke;

- IPUMEPHBIE 3HAYCHUS

- OOBSCHATH MPUYUHBI
paznnuus

BUIUMOTO U

HUCTHUHHOT O

pacnpeneneHus

3BE31,

MEXK3BE3THOTO

BEIECTBA U

rajJakTHK Ha

HeOe;

- HaXOIUTh paCCTOSIHI/Ifl
MEXAY




CrupaJibHasi CTPYKTypa
TanakTuku

Pecypcul ypoka: YueOHUK,
§ 28

Paccesannsie u mapoBsie
3BE3/IHBIE CKOIICHUS

VYpoxk 25. PaccesiHHbIE H
IAPOBbIE 3BE3/IHbIE
CKOILIEHHS
Ha0mromaeMelie cBolicTBa
CKOTIJICHUM M UX
pacrpeiesiecHue B
TI'anaktuke

Pecypcul ypoka: YueOHUK,
§ 29

CepxmaccuBHast y€pHas
JpIpa B IeHTpe MiiedHoro
[Iytn

VYpoxk 26.
CBepxmaccuBHasi
yépHas apipa

B LIEHTpe
MuieyHoro

Oy

Habmonenue 3a
JIBIKEHHUEM 3BE3 B
neHTpe ['anakTuku B
MH(pPaKpacHbI
TEJIECKOIT; OLIEHKA MacChl
U pa3MepoB YEPHOU
JBIPBI IO JTBUKEHUIO
OTIEJILHBIX 3BE3]

Pecypcul ypoka: YaeOHUK,
§ 30

CIEAYIOUIUX BEJIUYUH:

- pacCTOSIHUSA MEXIY
3BE31aMHU B
OKpPECTHOCTH
ComHIa, BX 9UCJIO B
I'anaktuke, eé
pasmepsl,

- MH(PAKPaCHBIH TENECKOIT;
- OLICHKA MacChl U

pa3MepoB YEPHOI
JBIPBI IO
JBHKECHUIO
OTZIEJIbHBIX 3BE3I.

3BE3/laMU B OKPECTHOCTH
Comnna,

WX YHUCIIO B
I'amakTuke, e€
pasmepsl;

- OLICHHUBAThb Maccy
U pasMmep 4EpPHOU
JBIPBI 10
JIBUKECHHIO
OTJIIEbHBIX 3BE3]

I'anakTukn
(EA))




Knaccudukanms ragakTuk

VYpoxk 27. Kinaccupuxanus -

TAJIaKTHK
Tunel ranakTuk 1 UxX
CBOMCTBA; KpacHOE
CMEILIEHUE U OIIPENICTICHHE
paccTosiHUM /10 TaJIaKTHK;
3akoH Xa00ma; BpalieHue
rajlakKTHK U COJIepKaHHe
TEMHON MaTEpPUU B HUX

Pecypcul ypoka: YueOHUK,
§ 31

AKTHBHBIE TaJJaKTUKH U
KBa3apbl

Ypok 28. AKTUBHBIE
raJIaKTHKHU

U KBa3apbl

[Ipupona akTUBHOCTH
raJlakTHK;

OCHOBHBIC (PU3UYECCKHE
rapaMeTpbl, XUMUYECKUN
COCTAaB M pacIpeieiICHue
MEK3BE3JHOIO BELIECTBA
B I'anmakTuke;

- IPUMEPHBIC

3HAa4YCHUA

CIIETYIOLITHX
BEJIMYMH:

r OCHOBHBIC THIIbI

rajakTHK,
paszuuus MKy
HHMU;

- IPUMEPHOE 3HAUEHUE U

(bU3NYECKHI CMBICIT
IIOCTOSIHHOM Xa00i1a;

r BO3pacT Ha6J'II-OI[aeMI>IX

HeOEeCHBIX Tell

- OOBSICHATH IPUINHBI
paznuuus

BUJIMIMOTO B
HCTUHHOTO
pacrpeneneHust
3BE3,

ME>K3BE3THOTO
BCIIECTBA U

rajakTHK Ha HeOe




pHUpoJIa KBa3apoB

Pecypcol ypoka: YuebHuk, §
32

CKOIUIEHHUS TaJIAKTHK

VYpok 29. Cxonennst
raJIaKTHK

[Ipupona

CKOIUICHUH U POJIb
TEMHOM MaTepuu B
HUX;
MEXKTaJIaKTUYECKU I
ra3 u

PEHTI€HOBCKOE U3JTy4YE€HUE
OT HETO; STYCUCTast
CTPYKTYpa
pacrnpeneneHus
lanaktuk n
CKOIIJIEHUH BO
Bcenennon

Pecypcwi ypoka: YuebHuk, §
33

Crtpoenue n
IBOJIIOLHS
Bcenennoii (2

1)




Koneunocts u

OECKOHEUYHOCTh BcesleHHOoN.

Pacmmpsirommasics
Bcenennas

VYpoxk 30. Kone4yHoCTh M
0eckoHeuHOCTHh BeeneHHoM
CBsi3b 3aKOHA BCEMHPHOT'O
TSATOTEHHMS C
MPEACTABICHUAMU O
KOHEYHOCTH U
OECKOHEUYHOCTH
Bcenennoii;
dhoTomMeTpuUeCKHit
apajiokc;
HEe00XO0IUMOCTh 00LIEH
TEOPUU OTHOCUTEIIEHOCTH
JUTSI IOCTPOCHUST MOJICITH
Bcenennoit

Pecypcuvl ypoka: YueOnuk, §+
34, 35
Monens «ropsiueit Ypok 31. Moneasn
Bcenennoi» u peIMKTOBOE | «ropsiueit
W3JTy4YCHHE Bceesiennoin»

CBs13b cpeiHel MIIOTHOCTH
MaTepuu C 3aKOHOM
pacIIMpeHus u
reomeTrpuen Beenennoii;
paauyc U BO3pact
Bcenennon

Pecypcwi ypoka: YuebHuk, §
36

r CBA3b 3aKOHA BCCMHUPHOTI'O

TSATOTEHHUS C
MPEJICTABICHUSIMH O
KOHEYHOCTH U
OECKOHEUHOCTHU
Bcenennolii;

r dTO TaKO€C

(doromeTpuyeCcKHii
HapajioKc;

L HEOOXOUMOCTD 001IEN

TEOPHUU OTHOCUTEIIBHOCTH
JUISL IOCTPOCHUST MOAEIHN
Bcenennolii;

r HOHATHUEC «TopAYad

Bcenennasy;
KpYIHOMAacCIITaOHYO
CTPYKTYpy Bcenennoii;

r YTO TaKOC METarajlakTuKa,
r KOCMOJIOT'HYCCKHUEC

monaenu BecenenHon

- UCITO/IL30BaTh 3HAHUS I10
¢busnke

¥ aCTPOHOMUHU JIJISt
OIMCAHMS U

00BACHEHUS
COBPEMEHHOM HAyYHOU
KapTHHBI MUPA

CoBpemMeHHbIE
npooeMbl
aCTPOHOMMH
(3 1)




Y CcKOpeHHOEe paciuupeHue
Bcenennoli u TéMHas
SHEprus

Vpok 32. YckopeHHoe
pacuiupeHue
BcenenHnoii u
TEéMHas dJHeprus
Bxnang TémHuoMI
MaTepuH B Maccy
Bcenennoii;
HaOJII0ICHUE
CBEPXHOBBIX 3BE3]1 B
JAnEKUX rajjakTUKax u
OTKPBITHE
YCKOPEHHOT'O
pacuiMpeHust
Bcenennoli; nmpupoibt
CHJIbI BCEMUPHOTO
OTTAJIKNBAHHS

Pecypcwi ypoka: YueOHUK,
§ 37

t KAKHE HAOJIIOICHUS
MOATBEPIUIU
TEOPUIO YCKOPEHHOTO
pacIIMpeHHs
Bcenennolii;

L 4TO UCCIICI0BATEIIN
MTOHUMAIOT TTO/T
TEMHOM dHEPrUei;

t 3a4eM B YpaBHEHHE

DiHIITEHHA ObLIa

BBEJICHA

KOCMOJIOTHYCCKAs

IMOCTOSTHHAS,

- yCIIOBUS

BO3HUKHOBCHUS IIJIAHET

OKOJIO 3BE31;

- METOIbI OOHAPYKEHUS

9K30IJIaHET OKOJIO

JIPYTUX 3BE3M;

OO6HapyxeHue 1IaHeT
BO3JIE APYTHUX 3BE3]

Vpok 33. O6napy:xeHue
IJIAHeT

BO3JIe IPYTUX 3BE3
HeBunnMmele CIyTHUKH Y
3BE3/; METO/bI
OoOHapyKeHUs
9K30ILIAHET;
HK30IUIAHETHI C
YCIIOBHSIMA
OJIaronpUATHBIMU JJI51
KHU3HU

Pecypcol ypoka: YuebHuk,
§ 38

- 00 DBOIIOLIMHU
Bcenennoii u
JKHU3HH BO
Bcenennolii;

- TPOOJIEMBI MTOMCKA
BHE3EMHBIX
LIUBUIIN3AIINI;

- popmymna Jlpetika

r UCIIOJIb30BaTh 3HAHUAI,

MOJTy4YeHHBbIE 10 (PU3HKE U
aCTPOHOMMH, JUTS OTTUCAHUS
1 OOBSICHEHHS COBPEMEHHOM
HAayYHOH KapTHHBI MHPA;

+ 000CHOBBIBAThH CBOIO TOUKY

3peHusi O BO3MOKHOCTH
CYLIECTBOBaHUS

BHE3EMHBIX

[IMBWJIM3AIMI U UX KOHTAKTOB
C HAMH




[Touck %u3HU U pazyma
BoBceneHnHo

Vpok 34. Ilouck xKu3HU U

pa3yma
B0 BcesreHHOH
Pazsutne
MIpEJCTaBICHUN O
CYILIECTBOBAHUU KH3HU
BO BcemenHoi;
dopmyna Jlpeiika u
YHCJIO IUBUIIN3AIIH B
T'amakTuke; momck
CHTHAJIOB OT BHE3EMHBIX
[UBUIIM3AIHN U 11oga4da
CHTHAJIOB UM

Pecypcul ypoka: YueOHUK,

§ 39

Pe3eps (1 u)




