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BBEJIEHHE
AcTpoHOMUS 3aHUMaeT 0co0O€ MECTO B CHCTEME €CTECTBEHHO-

HAy4YHBIX 3HAHHWHA, TaK Kak OHa 3aTparuBaeT TJyOWHHBIE BOMPOCHI
CyIIECTBOBAHMS  4YeJIOBEKAa B  OKPY)KalIIeM MHpPe ©W B  HeH
KOHIICHTPUPYIOTCS OCHOBHBIE MPOTHBOPEUUS MEXIy OBITHEM ueloBeKa U
ero co3HanueM. Ha mpoTsKeHUH THICSYENeTHI aCTPOHOMHUS I1arajia B HOTY
¢ pmnocodueit u penurueit, nHGopMalen, MOYEPIHYTON U3 HAOTIOJCHUH
3BE3AHOrO0 Heba, MUTalla BHYTPEHHUH MHpP YEJIOBEKa, €ro PEeITUTHO3HBIC
npeacTaBiieHuss 00 okpyxkaromeMm mupe. Bo Bcex apeBHuX dumocodcerux
IIKOJIAX aCTPOHOMMSI 3aHMMaJia BEAyIlee MEeCTO. Tak Kak acTpPOHOMHUS HE
3aTparvBajia HEMOCPEACTBEHHO YCIOBHS KHU3HU U JEATEIHOCTH YeIOBeKa,
TO IOTPEOHOCTH B HEW BO3HHKAJA Ha 00JIee BHICOKOM YPOBHE YMCTBEHHOTO
U JYXOBHOTO pAa3BUTHS 4YEJIOBEKa, W TMO3TOMY, OHa ObUIa JOCTymHa
MOHMMAaHHUIO Y3KOT'O Kpyra oOpa30BaHHBIX JOJICH.

Bcé coBpemenHoe ectecTBo3HaHue: (u3MKa, MaTeMaTuka, reorpadus
U JIpyrue HAayKd — THUTAJIOCh W Pa3BUBAJIOCh Olarojgaps pa3BUTHIO
actpoHoMuu. JlOCTaTOYHO BCIOMHHTH MEXAaHHWKY, MAaTeMaTHYECKUI
aHanm3, pa3BUTble HBIOTOHOM M €ro MoCienoBaTeNIIMA B OCHOBHOM IS
oObsicHeHUsT ABWKeHHUS HeOecHbIX Ted. COBpeMEHHbIE HIAEU U TEOPHH:
o0mmasi Teopusi OTHOCUTEIBHOCTH, (PU3MUKA DJIEMEHTAPHBIX YaCTHI[ — BO
MHOTOM 3WKIIyTCS Ha JOCTWKEHUSIX COBPEMEHHON acCTpPOHOMHH, TaKuX €€
pa3zenoB, Kak acTpopu3uKa U KOCMOJIOTHS.

UtoObl  mpaBWIBHO  TIOHSITH  COBPEMEHHOE  E€CTECTBO3HAHUE,
HEOOXO0MMO HM3y4yaTh aCTPOHOMHIO, POHMU3BIBAIOIIYIO €r0 M JICXKAIIYIO B
€ro ocCHOBax. MHOTHE CIENHUAIMCTHI CYUTAIOT, YTO BOOOIIIE MPETIOIaBaHKE
€CTECTBO3HAHUS HAJ0 IIOCTPOUTh HAa OCHOBE €ro acTPOHOMHYECKHX

KopHeu. Ilo-BUIMMOMY, TakOW IOAXOJ IO3BOJIUT HE TOJBKO IOBBICUTH



KayeCTBO €CTECTBEHHO-HAYYHOTO 00pa3oBaHWs, HO U PEIIUTh MpobiemMy
NOTEPH UHTEpECA YUaLUXCsl K U3YUEHUIO €CTECTBEHHBIX HayK.

[legaroru-ncuxonorn  MpPEeaynpexkAar0T 00 OMNacHOCTH  TaKOH
opraHuM3anuu oOydeHHus, KOIrZla YYEHHMKOB NOOYKIAIOT OpPUEHTUPOBATHCS
Ha OLEHKY YYMTEJIs, a HE BBIIOJHATh 33Jauu C LIEJIbI0 HAalTH MPaBUIbHOE
pemenue. OHU 0c000 MOTYEPKUBAIOT, YTO UHTEPEC JIeTel K O0YyYEHHUIO BO
MHOI'OM 33aBHCHUT OT T€X BHYTPEHHHMX Harpaj, KOTOPbIMH OHH HOOUIPSIOT
cebst, ocBaMBasi HOBBIM MaTepHall. YUYEHHK MPHOOPETaeT YBEPEHHOCTHh B
CBOMX CHJIaX M CIIOCOOHOCTSAX, CHpPAaBISIACH C OdYEepeaHON 3ajmadyeid,
OTKpBIBas Ui ce0s1 HOBYIO 3aKOHOMEPHOCTb, OH YYUTCSI Ha NPAKTUKE —
TaK K€, KaK ¥ B3pOCJIbIE.

[Ipennaraemoe mocoOue  aapecoBaHO  Y4UTENIAM  (PU3UKA U
aCTpOHOMHUH, pabOTaOIUM MO aBTOpcKoil mporpamme B.M. Yapyruna,
UCIOJIB3YIOIINM B paboTe Y4EOHHK TaHHOTO aBTOPA.

B nmocoOun naHbl peKOMEHAALNHU 110 U3YYEHHUIO TEM, COCTaBIISIOLINX
conepxanue Kypca actponomuu B 10 mmm 11 kmacce 6a30BOro ypoBHS.
Conepxanue Kypca peanusyercss B TedeHue ojHoro roja (B 10 wmm 11
KJ1acce) 3a 36 yacoB u3 pacuéra 1 4 B Henen0. DTOT JUMUT BPEMEHHU U
oOyClaBIMBaeT psJl METOJMYECKUX OCOOEHHOCTEH Kypca: CHavania
IMPUBOJUTCS OCHOBHAS 11€JIb U3YUYEHHsI TEMbl U TPEOOBaHUS K MOJITOTOBKE
yUYalllMXxcs, 3aTéM — IOYPOYHOE IUIAaHUPOBAHME M PEKOMEHIALHMH K
KQKJOMY YPOKY.

Martepuan ydyeOHUKA BKIIOYAET AEBATH TEM, Kaxkaass W3 KOTOPBIX
paszneneHa Ha maparpadsl. Ilepen kaxmon Temoii B pyopuke «KopoTko o
[JIABHOM...» MPUBOJAMTCS MHTEPECHBIM HAY4YHBIM (DaKT MM BBICKA3bIBAaHUE

OIHOTO M3 BEJIMKUX YUEHBIX, KOTOPBIE OTPAXKAIOT CYTh COAECPKAHUS TEMBI.



[Maparpad HaumHaercs ¢ BBOAHBIX pyOpuxk «Bbl y3Haere...»,
«BcnomHute...». PyOpuka «Bbl y3Haere...» 3HAKOMUT C OCHOBHBIMU
BOIpOCamMH, KOTOphle u3ydatorcs B maparpade. PyOpuka «Bcmomuure...»
HOJICKAKET, YTO HEOOXOAMMO BCIIOMHUTb W3 paHee U3Y4YEHHOIO
MmaTepuaa, Juisi TOro 4ToObl YCBOUTh HOBBIM MaTepHall.

OcHOBHOM TekcT mnaparpada CONMpPOBOXKIAIOT pPYOPHKH, KOTOpHIE
HOMOT'YT I'Iy0xe MOHATh HanOoJiee BaXKHbIN MaTepral.

B pyOpuke «AcTpOHOMHUYECKHN OJIOKHOT» COJEP>KATCS MHTEPECHBIC
CBEJCHHS M JIONOJHHUTENbHAs HWH(POpMaLUs K OCHOBHOMY TEKCTY
naparpada.

Pyopuka «Mom acTtpoHOMHUYECKHE  HAOJIIOACHUS  TOMOMKET
HayYUTbCS  NPOBOJUTH  IPOCTBIE  ACTPOHOMMUYECKHE  HaOIIOJCHMS,
WUTIOCTPUPYIOIINE CYTh aCTPOHOMHUYECKOTO SIBJICHHS U O0BEKTA.

PyOpuka «ACTpOHOMHUYECKHI KaJeHAOCKOI» WIUTIOCTPUPYET TEKCT
naparpada npumepaMu U3 KHU3HU U HAyKU.

dusnueckune 3akoHbl U (popmynbl maparpada BBIIEICHBI B pyOpUKe
«BHuMaHuey.

['padrueckunii >1eMeHT B BHJE JYyNbl aKIEHTHUPYET BHUMAaHUE Ha
BHYTPEHHEM  COJEpXaHUM  PHUCYHKa, JETalu3upyeT  Hu300pakeHue
ACTPOHOMHUYECKOTO SIBJIEHUS WU O0BEKTA.

B maparpade Taxxke 1aHbl CCBUIKH B BUJE CTpeioK. OHU MOKa3bIBAIOT,
YTO I W3Y4YEHUs JAHHOTO Marepuaja MOYKHO JOIOJHHUTEIBHO
UCIIOJI30BATh TETPAJIU-MTPAKTUKYM WJTU 33JJaUHUK.

Ha mocnenneli crpaHulle KaXKIOW TJaBbl COJEPXKATCS PYyOpUKH
«ITonenaém urorn», «Bornpock! aiis 00CyXaCHUS.

B pyOpuke «IlogBeaém uTOrM» NPUBOISATCS OCHOBHBIE BBIBOABI U

NACH, COACPKAIMUCCA B I'JIaBC.



Bompocsl, conepxarniuecst B pyopuke «Bompocsl A o0CyKIeHUs,
HOCAT NPOOJIEMHBIM XapakTep W MOTYT CTaTb HMHTEPECHOM TeMOW yis
JUCKYCCHU.

Ccpuikun Ha HHTEpHET-pecypchl W JHUTEpaTypy MO3BOJIAT NPUBIIECYb

JOINIOJTHUTCIIBbHBIC HCTOYHHUKHN I/IH(i)OpMaI_II/II/I IIPpHU U3YUCHHUU TCMBI.

COAEPXKAHME KYPCA
BBeaenue B aCTPOHOMHUIO

Crpoenne u macutadbl BeesieHHOM, M COBPeMeHHbIe HAOIK0IeHUS
Kakune tena 3anonusaror Beenennyro. KakoBbl nX XxapakTepHbIe pa3Mephl U
paccrosiHust Mexay HuMU. Kakue ¢usnueckue ycaoBUSI BCTPEHAIOTCS B
HUX. BcenleHHas pacimpsieTcs.

'me u xak paboTarOT caMble KPYMHBIE ONTHYECKHE Teneckonbl. Kak
aCTPOHOMBI HCCIIEYIOT ramma-usiydyeHue Bcenennou. Yro yBuuenu
IPABUTALMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

AcTpoMeTpus

3Bé3aH0e He00 M BUANMOE IBHKEeHHE HeOeCHBIX CBEeTHJI

Kakue 3BE€3161 BxoaaT B co3Be3aust Opuona u Jlebens. CoiHile ABUKETCS
10 SKIUNTHKE. [[MaHeThl COBEpIIAIOT MeTIeo0pa3HOe IBUKCHHE.
HeOecHble koopanHaThI

Uro Takoe HeOecHBbIH HKBAaTOp W HebecHbi Mepuauad. Kak crtposT
DKBAaTOpUATBHYI0O  CHCTeMy HeOecHbIX koopauHaT. Kak  crposr
TOPU30HTAJIBHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buaumoe nBukenue mianet u Coanma

[TeTneobpaszHoe NBMKEHUE TUTAHET, TIOMATHOE U MPSMOE TBIKCHHE TUIAHET.
OKIUNTHKA, 30AMaKalbHble co3Be3qus. HepaBHOMepHOE JBMKEHME

CouH11a 10 DKJIUIITHKE.



JABuxkenue JIyHbI U 3aTMEHHU S

®a3b1 JIyHbI 1 CHHOAMYECKUI MECHLL, YCIOBHS HACTYIUICHUS COJTHEYHOTO U
ayHHOTO 3aTMeHuil. [loueMy npoucxoasT conHeuyHble 3aTMeHusd. Capoc u
IIPEeICKa3aHusl 3aTMEHUI

Bpems u kajieHaapb

3BE3/THOE U COJTHEYHOE BPEMs, 3BE3/IHBIN U TPOITMYECKUI TO/I.

YCTpOHCTBO JIyHHOIO M COJHEYHOTO KajleHAaps, MpoOieMbl UX
cornacoBanus KOmaHCKUI 1 TPUTOPUAHCKUAN KaJIEHIapH.

HebecHasg MexaHuKa

I'einoneHTpHYecKasi cucTeMa MUpa

[IpencraBnenus: o crpoeHur CoOJIHEUHOM CUCTEMbl B aHTUYHBIE BpEMEHA U
B CpPEIHEBEKOBbE. ['enmoneHTpuyeckass CUCTEMAa MHPA, J0KA3aTEIbCTBO
BpaimeHust 3emuin Bokpyr Connua. Ilapammakc 3BE3n W ompenenieHue
PAcCTOSIHUS 0 HUX, ITAPCEK.

3akonnbl Kemiepa

OtkpoiTue WM.KemiepoM 3akOHOB ABWKEHHS TiaHeT. OTKpBITHE 3aKOHA
BcemupHoro tarotenuss u o000ménHbIe 3akoHbl Kemepa. OnpeneneHue
Macc HEOECHBIX Tel.

Kocmuyeckue ckopocTu

Pacuétbl mepBoil W BTOPOM KOCMHYECKON CKOPOCTH U HUX (PU3HMUYECKUM
cmbici. [Tonér FO.A. INarapuna BokpyT 3emiu 1o KpyroBoi opOuTe.
MexninaHeTHbIe NepeIeTbl

[ToHsATHE ONTUMAIILHOW TPACKTOPHMM TOJETA K IUIaHEeTe. BpeMs monéra k

IUIaHCTC U AaThl CTAPTOB.



Jlyna u eé Biusinue Ha 3eMJ110

Jlynnwiii penved u ero mpupoja. IlpwimBHOE B3aMMOAEHCTBHE MEXKITY
Jlynoit u 3emnéii. Ynanenue JlyHsl oT 3emMiM U 3aMeIJICHUE BpalCHUS
3emnu. [Ipeneccust 3eMHOW OCH U IPEABAPEHUE PABHOACHCTBHIA.

CtpoeHue COJTHEYHON CHCTEMBI

CoBpeMennblie npeacrabjieHus 0 ConHedHOH cucTeme.

CocraB CosiHeuHOU cucCTeMBI. [lmaHeTsl 3€MHOW TpPyNIbl UM IUIAHETHI-
TUTAHTHI, UX TpUHIUIHATRHBIC pasiauans. O6mako komer Oopta u Ilosic
Koitniepa. Pazmepsl Ten COJIHEYHON CUCTEMBL.

Ilnanera 3emusn

®opma u pasMepel 3emau. BHyTpenHee crpoeHue 3emiud. Pounb
MapHUKOBOTO A dekTa B GOPMUPOBAHUM KIIMMATa 3EMJIH.

Il1aHeThI 3¢eMHOM rpyNINbI

Uccnenosanns Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéil. Kak
NAapHUKOBBI 3(PQEKT TpeeT MOBEpXHOCTh 3eMJIM M IMeperpeBaeT
atMocdepy Benepsl. Ecte 5mu xu3Hp Ha Mapce. DBomronus oOpOUT
criyTHUKOB Mapca ®@oboca u [lerimoca.

Ili1aHeTbI-rUra”ThI

@usnueckue cBoictBa IOmnwurepa, Carypna, VYpana u Henryna.
Bynkanuueckas nearenpHOCTh Ha ciiyTHUKE FOmmrepa Ho. [Ipupona xonen
BOKPYT IUIAHET-TUTAHTOB.

Il1aHeThI-KapPJMKHU U MX CBOMCTBA.

Maubie Tena CotHeYHOM CHCTEMBI

[Ipupona wu nBwxkenme actepougoB. Crnenmduka BKCHHUS TPy
acrepousioB TposiHueB u ['pekos. Ilpupoma m gBuxenue komer. Ilosic

Koiinepa u O6sako komet Oopta. [Ipupoa MeTeopoB U METEOPHUTOB.



MeTteopsl 1 MeTEOPUTHI

[Tpupona magarouux 3BE31, METEOpPHBbIE NMOTOKM M UX paguaHTbl. CBs3b
MEXIY METEOpPHBIMH IOTOKaMu M KomeTamu. llpupoma kKameHHBIX u
KEJIe3HbIX MeTeopuTOoB. [Ipupoaa METEOPUTHBIX KPaTEPOB.

IIpakTnuyeckas acrpobusuka u dusuka CoaHna

Metoabl acTpopu3nUecKUX UCCJIeT0OBAHUI

VYeTpoiicTBO M XapaKTepUCTUKH TEIECKONOB PedpakTOpoB U PEPIEKTOPOB.
Y CTpoicTBO paanoTeNecKOnoB, paAuoOuHTEP(HEPOMETPHI.

Counne

OcHoBHble xapakTepucTuku CoisHia. OnpeneneHue Macchbl, TEMIIEPATypPhbl
u xumudeckoro cocrtaBa Comama. CTpoeHue COJHEYHON aTMocdepsl.
ConHeuHast akTUBHOCTh M €€ BIIMSIHUE Ha 3eMiiio 1 Ouocdepy.
Buyrpennee crpoenue CosiHna

Teopetnueckuii pacuét temnepatypbl B 1eHTpe ConHia. SaepHslii
VMCTOYHUK YHEPTUM U TEPMOSICPHBIE PEAKIIMU CUHTE3A I'eliisd U3 BOJOPO/A,
nepeHoc 3Hepruum u3 HeHTpa ConHIa HapyXKy, KOHBEKTMBHAsS 30HA.
HelitpunHblii Teeckon U HaOM0eHUs ToToKa HeHTpuHO oT CoJHIIA.
3BE31bI

OCHOBHbBIE XapaKTEePUCTUKHU 3BE3 /1

OnpeneneHue OCHOBHBIX XapaKTEPUCTUK 3BE3M: MacChl, CBETUMOCTH,
TEMIEPATypbl U XMUMHYECKOTO cocTaBa. CrekTpanbHas Kiaccuukarms
3BE€31 U e€ Qu3mueckue OCHOBBI. J(marpamma «CHEKTpalbHBIN Kiaccy —
CBETHUMOCTb 3BE3[I, CBSI3b MEXKIY MACCOU U CBETUMOCTBIO 3BE3I.
BuyTpenHee crpoeHue 3B€37

CrpoeHue 3B€3/bl II1aBHOM MOCIEA0BATEIbHOCTH.

CrpoeHue 3BE3/1 KPACHBIX TUTAHTOB M CBEPXI'MTAHTOB.

Bbeable KapJauKH, HEHTPOHHBbIE 3BE3/bI, IYJIbCAPbl U YEPHbIE ABIPbI
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Crtpoenne 3BE3M O€nbIX KapJIMKOB W Tpele] Ha MX Maccy — Tpenen
Yanpapacekapa. [lynbcapbl 1 HeUTpOHHBIE 3BE3/bL. [Ipupoaa 4EPHBIX IbIp U
UX TapaMmeTphl.

JIBoiiHble, KpaTHBIE U MIePeMeHHbIE 3BE3/IbI

HaOmronenust ABOMHBIX M KpaTHBIX 3BE3/. 3aTMEHHO-TIEPEMEHHBIE 3BE3/IBI.
Onpenenenue Macc IBOMHBIX 3BE31. [lyabcupyrolire nepeMeHHbIe 3BE3]IbI,
KpUBbIE U3MEHEHHUsI Ojiecka nedensi. 3aBUCUMOCTb MEXKy CBETUMOCTBIO U
nepuoaoM mnynbcauuid y uepeun. Ledenast — masiku Bo Beenennoii, o
KOTOPBIM OIPEIEIISIIOT PACCTOSHUS 10 JANEKUX CKOIUICHUM U FajJaKTHUK.
HoBble 1 cBepXHOBBIE 3BE3/1bI

XapakTEepUCTUKHU BCHBIIIEK HOBBIX 3BE3/1. CBSI3b HOBBIX 3BE3/] C TECHBIMU
JNBOMHBIMM ~ CHUCTEMaMH, COJEpKAlllUMH  3Be3ly  O€sbld  KapJiuK.
[lepeTexkanue BemiecTBa W SACPHBIM B3pPHIB Ha IOBEPXHOCTH OEIOTO
kapauka. Kak B3pbIBalOTCA CBEPXHOBBIE 3BE3ABL.  XapaKTEPUCTUKU
BCIIBIIICK CBEPXHOBBIX 3BE3/. ['paBUTAlIMOHHBIN KOJUIANC OEJIOro Kapiauka
¢ maccor YaHnpacekapa B COCTaBE TECHOW ABOWHOW 3BE3/bl — BCIIBIIIKA
CBEpPXHOBOM IIEPBOTO THUMA. B3pbIB MAaCCMBHOM 3BE31bl B KOHIIE CBOEH
ABOJIIOIIMM — B3PBIB CBEPXHOBOM BTOporo Ttuma. HabmiogeHue ocTaTKoB
B3PBIBOB CBEPXHOBBIX 3BE3/I.

IBOJIIONUSA 3BE3/1: POXKIACHHUE, ) KU3Hb U CMEPTh 3BE3/1

Pacu€r npomoKUTENBbHOCTH JKHW3HM 3BE3 Pa3sHOM MacChl HAa TJIABHOU
MOCIIeI0BATENBHOCTH. [lepexon B KpacHble THUTaHTbl U CBEPXTMTAHTHI
nocie wucuepnanus Boaopona. CHOKOMHas JBONIOLUUAS MaJIOMAaCCHBHBIX
3BE3/l, U TPABUTAIIMOHHBIN KOJIJIATIC U B3PHIB ¢ 00pa30BaHHEM HEUTPOHHOU
3B€31bl MM YEPHOW IBIPHI MACCHUBHOM 3Be3Abl. OrmpenesneHue Bo3pacrta
3BE3HBIX CKOIUICHUN M OTAEIBHBIX 3BE3] U MPOBEPKA TEOPUU SBOJIIOLUU

3BE3/I.
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Maeunblii IIvTh

I'a3 u nbLIb B I'aj1akTHKE

Kak oOpasytorcs oTpaxkarenbHbie TymMaHHOCTH. [louemy cBeTsTCS
nuddy3HbIe TYMAaHHOCTH

Kak KOHLIEHTpUPYIOTCS TA30BBIE U NBLJIEBbIE TYMAHHOCTH B ['ajakTHKeE.
PaccesiHHBIE M IAPOBbBIE 3BE3IHbIE CKOIJICHUS

Ha0maronaemeie CBOMCTBa paCCESITHHBIX 3BE3IHBIX CKOILJICHUM.
HaGmronaemble cBOMCTBA IMIApOBBIX 3BE3MHBIX CKOIUIeHUH. Pacripenenenue
U XapakTep ABWXKEHHs ckomseHud B [anaktuke. Pacnpenenenne 3BE3n,
CKOIUICHUH, Ta3a U IbUIK B ['anakTuke.

CBepxmaccuBHasi Y€pHas Ablpa B LIEHTpE ['alakTUKU U KOCMUYECKUE JTYYH.
NudpakpacHbie HAOMIOJEHUS JBMXKCHUS 3BE3N B IIEHTpe [ allaKTUKU U
oOHapyXeHHe B LEHTpe [ amakTHKU CBEPXMAaCCHBHON UYEpPHOU JIbIpPHI.
Pacuér mnapamerpoB cBepxmaccuBHOM u4€pHOil JpIpel. HaOmogeHus
KOCMHUYECKHUX JTy4Y€H U UX CBS3b CO B3PHIBAMU CBEPXHOBBIX 3BE3I.
I'anakTukn

Kak ximaccuduuupoBaiy TajlakTUKU M0 (opMe U KaMEepTOHHAs uarpaMma
Xab06na. CBoiCcTBa CHUPAIBHBIX, OJJUIMINTHYECKUX ¢ HEMPABUIBHBIX
rajaktuk. KpacHoe cMmelleHHMe B CIEKTpaxX TajJaKTUK W OIpPEIeJICHUE
paCCTOSTHUS O HUX.

3akon Xa00.1a

Bpaienue ranaktuk v TEMHasi MaT€pUs B HUX.

AKTHBHBIE TAIAKTHKH U KBa3apbl

[Ipupoa akKTUBHOCTH TalaKTUK, PAJAUOTAIAKTUKA U B3aWMOJECUCTBYIOLINE
rajgakTukyi. HeoObIuyHbIE CBOMCTBA KBA3apOB, UX CBS3h C SJIPAMU TATAKTHUK

N aKTUBHOCTBIO LIépHI:IX AbIPp B HUX.
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CkomjieHus rajJakTuk

HabGnrogaembie cBOWCTBA CKOTUICHHH TaIaKTHK, PEHTIT€HOBCKOE M3TyUCHUE,
TEMIIepaTypa ¥ Macca MEXKraJaKTUYeCKOro ra3a, HEe00XOIUMOCTh
CYIIIECTBOBAHMS TEMHON MaTepUU B CKOIUICHUSX rajakThK. OIeHKa MacChl
TEMHOH MaTepWM B CKOIUICHHsX. Sldencras CTpPyKTypa pacrupeaeiacHHUs
TFaJIaKTUKH CKOIUIEHHUI TaJlaKTHK.

Ctpoenune u 3BoJonusa Beejennoi

Koneunocts u  0OeckoHeyHOCTh BceleHHOM —  mapaaokchl
KJIACCHYeCKOI KOCMOJIOTHH.

3aKOH BCEMHUPHOIO TSATOTEHUS UM TPEJACTABICHHUS O KOHEYHOCTH U
OECKOHEYHOCTHU Bcenennon. POTOMETPUUECKAN [apaaoke u
MPOTHUBOPEUMST MEXKAY KJIACCUUYECKMMHU TMPEJICTABICHUSIMU O CTPOCHUU
Bcenennoit m Habmonenmsimu. HeoOxoammocTh TpHBiIeUEeHUS OOIIEH
TEOPUU OTHOCUTEIIBHOCTH JUIsl MOCTpoeHus Mmozenu Bceenennoi. CBsi3b
MEXIY TEOMETPUUYECKUX CBOMCTB  IIPOCTpaHCTBA  BceneHHOM ¢
pacupeneneHueM U JBH)KEHUEM MAaTEpUU B HEM.

Pacummpsiromasicss Beesiennas

CBsA3b CpeaHeW IUIOTHOCTM MaTE€puM C 3aKOHOM pacClIUpEeHus U
FeOMETPUYECKUMHU CBOWCTBaMU BceneHHoM. EBKIMIOBA M HEEBKIMI0BA
reoMmetpusi Becenennoii. Onpenenenue paguyca u Bo3pacta BeeneHHo.
Mopens «ropsyen BeenleHHOM» U pETMKTOBOE U31yYEHUS

O6pa3oBaHue XMMHUYECKUX 3JIEMEHTOB BO BcenenHoi. OOwmime reaus BO
BcenenHoit u HeEOOXOIUMOCTh OOpa30BaHUS €ro Ha paHHUX HTamax
sposmoniun Bceenennoii. HeoOXoauMMOCTh HE TOJIBKO BBICOKOW IIJIOTHOCTH
BEIIIECTBA, HO M €r0 BBHICOKOW TeMIepaTypbl HA paHHUX ATarnax 3BOIIOLUU
Bcenennoit. PennkroBoe n3nydeHue — HU3IyYEHHE, KOTOPOE OCTAIOCH BO

BcenenHon OT ropsyero U CBEpXIUIOTHOIO COCTOSIHUS MAaT€pUU HAa PAHHUX
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sTanax ku3HU Bcenennoi. Halmromaembie CBOWCTBA PEMKTOBOTO
uznydyenusi. [louemy HeoOXoauMmMo TMpuBIeYEeHHE OOUIEl  Teopuu
OTHOCHUTEJIbHOCTH JIJISI IOCTPOCHUS MOJIeNIN BeeneHHoM.

CoBpeMeHHbIE MPO00JIEeMbI ACTPOHOMHUH

YckopenHoe pacmupeHue BeesieHHOM M TEMHAS JHEPTrUus

HaOnronenust cBepxHOBBIX 3BE3/ | TuMa B NaN€KuX rajlakTUKaxX U OTKPHITHE
YCKOpEHHOro pacumpeHusi BceneHHoW. OTKpBITUE CHIIBI BCEMHPHOTO
OTTAJIKMBAaHUA. TEMHAs SHEPrus yBeIWUYMBAET Maccy BceneHHou o mepe
e€ pacmpenus. [Ipupona cuibl BceMupHOTro OTTaKUBaHUS.
O0OHapy:xeHuUe IUIAHET BO3JIe IPYITUX 3BE31.

HaGmronenust 3a aBwkeHWEM 3BE3 W OMPENEICHUS MacC HEBUIMMBIX
CITyTHUKOB 3BE3]], BO3MYLIAIOIINX UX NPSIMOJIMHENHOE NBHKEHUE. MeTo bl
oOHapyxeHHs: 3k30rutaHeT. OIeHKa yCIOBHM Ha  MOBEPXHOCTSIX
sk3orianeT. [lonck AK30TUIaHeT ¢ KOM(POPTHBIMU YCIOBHUSAMU NJISL JKU3HU
Ha HUX.

IHoucku ku3HM U pasyma Bo BeesieHHoi

Pa3ButHe npeacTaBieHnii 0 BOSHUKHOBEHHHM U CYLIECTBOBAHUM JKWU3HU BO
Bcenennoit. CoBpeMEHHBIE OLICHKH KOJIMYECTBA  BBICOKOPA3BUTHIX
ruBuin3anuii B ["anaktuke. [lonbiTku 0OHApY>KEHUS U TIOCHUIKH CUTHAJIOB

BHC3CMHBIM TMBHUJIM3aIlUAM.
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MPUMEP PABOYEH ITPOTPAMMBI
[Inanupyemble pe3yiabTaThl OCBOCHHS y4e€OHOrO MpeAMeTa MO HTOTaM

o6yuenus B 10—11 knaccax:

. [TomyunTs TpeacTaBiIeHUs O CTPYKType u MaciiTabax Bcenennoit u
MECTE YeJIOBEKAa B HEW. Y3HaTb O CPEACTBAX, KOTOPBIE HCIOJIB3YIOT
aCTPOHOMBI, YTOOBI 3arJIIHyTh B caMble yAaJEHHbIE yroiku BceeneHHoll u
HE TOJBKO YBHJETh HEOECHBIC Tela B HEAOCTYIHBIX ¢ 3eMJIM Juana3oHax
JUIMH BOJIH 3JIEKTPOMAarHMTHOI'O M3JIyYEHHUs, HO U Y3HATh O HOBBIX KaHAJIAX
NoJlydyeHus: HHPOpMAaIMK 0 HEOECHBIX TellaX C MOMOIIbI0 HEHTPUHHBIX U
IrPaBUTALIMOHHO-BOJIHOBBIX TEJIECKOIIOB.

. V3HaTe O HaONIOAAEMOM CIIO)KHOM JABW)KEHUU IUIaHeT, JIyHel u
ConHua, ux uHTepnperaunu. Kakyio poib urpanu HaOIIOACHUS 3aTMEHUN
JIynel u ComnHIla B )KU3HU OOIIECTBA M UCTOPHUS UX HAYYHOTO OOBSCHEHUS.
Kak Ha OCHOBE aCTPOHOMHYECKHX SIBICHUH JIIOAN HAYYUIUCh HU3MEPSTH
BpEMsI U BECTU KaJIEHAAPb.

. V3Hate, Kak Onarogapsi pa3BUTHIO ACTPOHOMHHM JIOAU MEPELLIN OT
IIPEACTABICHNUS] TEOLICHTPUYECKOM CHCTEMBI MHpa K PEBOJIOLHMOHHBIM
IIPEICTABIICHUSM TEIMOLEHTPUYECKOM cHucTeMbl MHpa. Kak Ha ocHOBe
nocyeHel ObLITM OTKPBITHI 3aKOHBI, YIIPABIISIIONINE JABH)KECHUEM IUIAHET, U
II03HEE, 3aKOH BCEMUPHOIO TATOTECHHUS.

. Ha mnpumepe wuCnonb30BaHUS 3aKOHA BCEMUPHOTO TATOTEHUS
IIOJIYYUTb IIPEACTABICHHUS] O KOCMUUYECKUX CKOPOCTSX, HA OCHOBE KOTOPBIX
PACCUNTHIBAIOTCA TPACKTOPUM IOJETOB KOCMHYECKHMX ammaparoB K
IUIaHeTaM. Y3HaTb, KakK MpOSBISET ce0s BCEMHpPHOE TATOTEHHE Ha

SABJICHUAX B CHCTCMC ?)GMJ'If{—HYHa, H 3BOJIOLHIO 3TONH CHUCTEMBI B

OyayIiem.
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. VY3HaTh 0 COBpPEMEHHOM MpPEACTaBICHUM, O CTpoeHHH COITHEYHOU
CHUCTEMBI, O CTPOCHHHM 3€MJIM KAK IUIAHEThl W MPUPOJEC MNApPHUKOBOIO
s dexTa, 0 CBOMCTBAX IUJIAHET 3€MHOW TPYMIBI U TUIAHET-TUTAHTOB U 00
UCCIIEOBAHUSX AaCTEPOMIOB, KOMET, METEOPOMIOB M HOBOTO Kiacca
HEOECHBIX TEJI KapJIUKOBBIX IJIAHET.

. [TomyunTs  TpeACTaBICHHWE O  METOJAaX  acCTPOPU3MUECKHUX
UCCJIEI0BAHUM U 3aKOHAX (DU3UKHUX, KOTOPHIE UCIOJIb3YIOTCS JUIsl U3YUESHUS
(bU3UYEeCKU CBOMCTB HEOSCHBIX TEJL.

. V3nate mnpupony ConHIla W €ro AakTUBHOCTH, KaK COJHEYHas
aKTUBHOCTD BJIMSIET HA KJIUMAT U Onocdepy 3emiin, Kak Ha OCHOBE 3aKOHOB
$uU3MKM MOXXHO paccuuTaThb BHyTpeHHee cTpoeHue ConHIla U Kak
HaOMIOICHUST 3a MOTOKaMU HeUTpuHO oT CoiHIIAa MOMOTJIU 3arjiiHyTh B
ueHtp CoJiHIIAa U Yy3HATh O TEPMOSIIEPHOM UCTOUYHUKE SHEPTUH.

. VY3HaTh, KaK OMNpPENeNISIOT OCHOBHBIE XAPAKTEPUCTUKHU 3BE3N U UX
B3aMMOCBSI3b MEXKy COOOW, O BHYTPEHHEM CTPOCHHUH 3BE3]l U UCTOYHUKAX
WX DHEPTUH; O HEOOBIYHOCTH CBOMCTB 3BE3]] OCIBIX KapJIUKOB, HEUTPOHHBIX
3BE311 U YEPHBIX JBIP. Y 3HATh, KAK POKIAOTCS, KUBYT U YMUPAIOT 3BE3BI.
. VY3Hath, Kak MO HaOJIIOJEHUSM NYJIbCUPYIOMMX 3BE3A uLedenn
ONpPENCNISITh PACCTOSHHS [0 JPYrUX TallaKTUK, KAaK AacTPOHOMBI IO
HAOJTI0JICHUSIM JBOMHBIX M KPATHBIX 3BE3]] ONPEISTSIOT UX MAaCChI.

. [TonyuuTth npeacTaBiIeHUs O B3PbIBaX HOBBIX U CBEPXHOBBIX 3BE3]] U
y3HATh KaK B 3BE3/1aX 00pa3yrOTCs TAKENBIC XUMUYECKUE DIIEMEHTHI.

. Y3HaTh, Kak ycTpoeHa Hama ['amaktnka — Muneunsii IlyTh, Kak
pacrpeniefieHbl B HEH pacCesiHHbIE W IIAPOBBIE 3BE3IHBIE CKOIUJICHUS M
o0yaka MeX3BE3IHOro rasa M nbUiM. Kak ¢ moMoIbl0 HAOMIOAEHUHA B

nH(PaKPaACHBIX JIy4aX yAajioCh MPOHUKHYTH Yepe3 TOJIILY MEXK3BE3THOTO
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rasa v NbUId B UEHTP ['allakTUKW, YBUJETh JBUKEHHUE 3BE3]l B HEM BOKPYT
CBEPXMACCUBHOU YEPHOU JBIPHI.

. [TomyunTh peacTaBiIEHUE O PA3IUYHBIX TUMNAX TajlaKTUK, Y3HATh O
IIPOSIBJICHUAX AKTUBHOCTH TAJIAKTUK M KBA3apOB, PACIIPEICIICHUN TAIAKTUK
B MPOCTPAHCTBE U (POPMUPOBAHUM CKOIUICHUM M SYEUCTOU CTPYKTYpPHI UX
pacrpeneneHusl.

. VY3HaTh O CTPOEHUHU U BOJIIOLIMKM YHUKAJIBHOTO 00bekTa Beenennou
B 1esoM. [Ipocnenuts 3a pa3BUTHEM MPEACTABICHUM O KOHEYHOCTH U
6eckoHeuHocTy Beenennol, o GyHIaMEeHTATBHBIX MapaJoKcaxX, CBI3aHHBIX
C HAMM.

. [ToHsATh, KaKk W3 HAOJIOMAEMOTO0 KPACHOTO CMEIIECHUS B CIIEKTPax
JAJIEKUX TaJaKTUK IPUILIM K BBIBOAY O HECTALIMOHAPHOCTHU, PACIIUPEHUN
Bcenennoit, u, 4To B mpomwioM OHa OblIa HE TOJBKO TJIOTHOH, HO U
ropsiueit v, 4To HabJ01aeMOe PEIMKTOBOE U3IYYCHHUE MOATBEPIKIAET 3TOT
BA’KHBIN BBIBOJI COBPEMEHHOM KOCMOJIOTHH.

. VY3HaTh, KaKk OTKPBUIM YCKOPEHHOE pacimimpeHue BceneHHou u ero
CBSA3BK0O C TEMHOW DHEPrM€M MW BCEMUPHOM CHJIOM OTTAJKWUBAHWUS,
IIPOTUBOCTOSAIIEH BCEMUPHOM CUJIE TSATOTEHUS.

. VY3HaTh 00 OTKPHITHH 3K30IUIAHET — IUIAHET OKOJIO IPYTUX 3BE3 U
COBPEMEHHOM COCTOSIHUM MPOOJIEMbI TTOMCKA BHE3EMHBIX HUBUIU3ALMUN U
CBSI3U C HUMH.

. Hayuntscsa IIPOBOJAUTH MIPOCTEUILINE ACTPOHOMUYECKUE
HAOJIIOJICHUS, OPUEHTUPOBATHCA CPEIM SPKUX 3BE3N U CO3BE3MM,
U3MEPATh BBICOTHI 3BE3A M CoOJIHIA, ONpENensiTh acCTPOHOMHYECKUMHU
METOJaMU BpeMsl, IIUPOTY M JOJTOTy MecTa HaOMIOJCHUN, H3MEPATH
nuametp ConHIla U U3MEPATHh COJTHEYHYH0 aKTHUBHOCTh M €€ 3aBUCHUMOCTD

OT BPEMECHHU.
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TEMATHUYECKOE IOYPOYHOE IIVTAHMPOBAHHE
B mocobum maHbl peKOMEHIAIMU M0 H3YYCHHIO TEM, COCTaBISIOLIUX

cozepxanue kypca actpoHomunt 10—11 kmaccoB 6a30BOro ypoBHs: cHauyaja
MPUBOJAUTCA OCHOBHAas LEIb M3YYCHUS TEMbI, 3aT€M MOYPOYHOE
IJJAHUPOBAHHUE U PEKOMEHJALINN K KaXKJIOMY YPOKY.

[loypouHO€ TUIaHUPOBAaHUE PACCUYMTAHO HAa | 4 aCTPOHOMHM B HENEIIO U
MOCTPOEHO CIEAYIONUM 00pa3oM: TeMa ypOKa — OCHOBHOM, U3y9aeMbIid B

KJIaCCC MaTcpuaJl.

BBenenne B acTpOHOMUIO (2 4)

[lens m3ydeHUs! TaHHOW TeMbl — IO3HAKOMUTH YYAIIUXCS C OCHOBHBIMH
ACTPOHOMHUYECKUMHU 0OBEKTAMU, 3aMOTHSIIOMUMA BeeneHHyro: miaHeTamu,
ConnnemM,  3BE3mamMH,  3BE3JHBIMH  CKOIUICHHWSIMH,  TaJaKTHKaAMHU,
CKOIUICHHSIMU TaJlaKTUK; (DU3NUYECKUMHU TpOolieccaMu, MPOTEKAIOIMMH B
HUX W B OKpPYXaIOIIEM HUX MPOCTPAHCTBE. Y4yalluecs 3HAKOMSTCS C
XapaKTepHBIMU  MaciTabaMH, XapaKTEPU3YIOIIMMH  CBOMCTBA  ITHX
HeOECHBIX Tel. Takxke MPUBOASATCS CBEJICHUS O COBPEMEHHBIX ONTUYECKHUX,
WH(PpaKpacHbIX, paauo-, PEHTTCHOBCKUX TEJIECKOMaX M 0O0CEPBATOPHSIX.
Takum 00pa3oM, ydaliuecss 3HAKOMSATCA C TeMH HEOECHBIMH TeJaMUu U
00BbeKTaMu, KOTOPbIE OHU B JallbHEWIIEM OyIyT MOAPOOHO H3y4yaTh HA

ypOKax aCTpOHOMHUHU.

Actpomerpus (5 4)

Llenbio M3ydeHUs: AaHHOW TeMbl — (OPMHPOBAHUE y YUAIIUXCS O BUAE
3BE3AHOTO Heba, pa30MEeHHH €ro Ha CO3BE3[Usl, HHTEPECHBIX OOBEKTaxX B
CO3BE3AMAX U MUDOJIOTUU CO3BE3MIA, PA3BUTHH aCTPOHOMHMU B aHTHYHBIE

BpC€MCHA. 33,[{8}13 yYqaluxcs MmpocCiICANTb, KaK IIEPEX0a OT OpUCHTAIIUN 110
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CO3BE3[MSIM K HCIOJB30BaHUI0O HEOECHBIX KOOpAMHAT TO3BOJIUI B
KOJIMYECTBEHHOM OTHOLIEHWH HU3y4daTb BUIMMBIC JIBIWKEHUs Tenl. Takoke
LENbIO SBIISIETCA M3yYeHue BUAMMOro JBmxkeHus CosHua, JIyHbl U miaHeT
U Ha OCHOBE 3TOT0 — IOJIyYE€HUE IMPEACTABICHUS O TOM, KaK aCTPOHOMBI
HayYWINCh TPEJCKa3bIBaTh 3aTMEHHUS; IIOJY4YEHUS IPEACTaBICHUS 00
OTHOM M3 OCHOBHBIX 3a/Ja4 aCTPOHOMHUU C JPEBHEHIIMX BpPEMEH —

HN3MCPCHUHU BPCMCHH U BCACHHH KaJICHIAp.

HebecHasi mexanuka (4 4)

L{eap u3yd4eHUs TEMbI — pa3BUTEE MpeJICTaBICHUN 0 cTpoeHUU COTHEUHON
CUCTEMBI: TEOIEHTPUYECKAs U TEIUOIEHTPUIECKHUE CUCTEMBI MUPA; 3aKOHBI
Kemrepa o ABMKEHUU TUTaHET W UX 0000meHrne HproTOHOM; KOCMHYECKHe

CKOPOCTHU U MCIKIIJIIAHCTHBIC HepeHéTBI.

Crpoenue CotHeuyHOH cucTembl (7 4)

[lenb u3ydeHus TEMbI — MOJYUYUTh MPEACTABICHUE O CTpoeHUU COTHEYHOM
CHUCTEeMBI, M3y4UTh (U3UYECKYIO Tmpupoay 3emid u JIyHBI, SIBIEHUS
NPUIMBOB W TPEIECCHUU; TOHATh (PU3MUECKHE OCOOCHHOCTH CTPOEHUS
IJTAaHET 3€MHOU TPYIINbI, TUIAHET-TUTAHTOB U TUTAHET-KapJIMKOB; Y3HATH 00
OCOOCHHOCTSIX TPUPOJBI MU JABMIXKEHHS] aCTEPOHUIOB, IMOJYyUYUTh OOIIHE
MPEACTABICHUS] O KOMETaX, METeopax U METEOpUTax; y3HaThb O Pa3BUTUU
B3IUISIOB Ha TpoucxoxjaeHue CONHEYHOM CUCTEMBI M O COBPEMEHHBIX

MPEAICTABICHUSIX O €€ MPOUCXOKICHUU.
AcTpodusuka u 3B€31Hasa acrpoHomus (9 4)

]_[eJ'H) H3Yy4YCHUA TCMblI — IMOJYYHUTH MPCACTABIICHUC O PA3HBIX THIIAX

OIITHYCCKUX TCIICCKOIIOB, paAUOTCIICCKOIIaX U MCTOJAAaX Ha6JIIOI[eHHI>'1 C
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UX TIOMOIIBIO; O METOJaX W pe3yinbTatax Habmonenuit ConHua, ero
OCHOBHBIX XapaKTEPUCTUKAX; O MPOSIBICHUAX COJIHEUYHOU aKTUBHOCTH U
CBSI3aHHBIX C HEW mpoleccax Ha 3emyie U B Ouocdepe; 0 TOM, Kak
aCTPOHOMBI y3HaJIM O BHYTpeHHeM cTpoeHun CoyHIa #© Kak
HaOII0ICHUS COJIHEYHBIX HEUTPUHO IIOATBEPAUIIN Hallu
npeacraBiieHus o npoueccax — BHyTpu — ConHOA;  MOJIYyYUTh
OpeicTaBleHue: 00  OCHOBHBIX  XapaKTEepUCTHKaxX  3BE3JA, HX
B3aMMOCBSI34, BHYTPEHHEM CTPOCHHUH 3BE3J] pa3IMYHbIX TUIIOB, IMOHSTH
npupoay OesbIX KapJMKOB, HEUTPOHHBIX 3BE31 U UEPHBIX ABIP, Y3HATH
KaK JBOWHBIE 3BE3INBI IMOMOTAKOT OIPEAECIUTh MacChl 3BE3H, a
NYyJbCUPYIOIIHE 3BE3NBI — pAacCTOSHUA BO DBceleHHON; IOJy4HTh
IIPEJICTABICHUE O HOBBIX U CBEPXHOBBIX 3BE31aX, y3HATh, KAK XKUBYT U

YMUPAIOT 3BE3/BI.

Mueunsbiit ITyTh — Hama IN'anakTuka (3 4)

L{enp n3ydyeHue TeMbl — MOJIYYUTh MPEACTaBICHUE O Hamen ['amakTuke —
Mineuynom IlyTu, 06 o0bekTax, €€ COCTaBISAIONINX, O paclpeeICHUH raza u
IBUIM B HEM, pAaCCESHHBIX U IIAPOBBIX CKOIUICHUSX, O €€ CIUpaIbHOU
CTPYKType; 00 ucCCleoBaHUH €€ EHTPaIbHBIX 00JacTel, CKPBITHIX OT HAC
CUJIbHBIM TOTJIOIIEHUEM Ta30M W MBUIBI0, @ TAKXKE O CBEPXMACCUBHOU

YEPHOU JIBIPE, PACIIOI0KEHHOW B CaMOM LIEHTpe [ almakTukuy.

Ianaktuku (3 4)

[lenr w3ydeHHs] TeMbl — MOJIYYUTh MPEICTABICHUE O PA3IMYHBIX THUIIAX
TaJlakTUK, 00 ONpEACICHUH PACCTOSHUN J0 HHUX 110 HaOJIOJICHHIM
KpacHOTO CMEIIEHUs JIMHUW B WX CHEKTpax, M O 3akoHe Xab0ma; o

BpPALLICHUNA TAJIAKTUK W CKPBITOW TEMHOW MacChl B HHUX; IOJYYUTh
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npejcTaBieHue 00 aKTUBHBIX TalaKTUKAaX M KBa3apax M O (PU3NYECKUX
nporeccax, MNPOTEKAIIUX B HUX, O PACHpPEIEICHUM TaJakTUK H HUX
CKOIUIECHMM BO DBceneHHOM, O TopsAYeM MEXTAIAKTHYECKOM Trase,

3aIlOJIHAIOIHUM CKOINICHHS T'aJIaKTUK.

Ctpoenue u 3Bo0uMs Beesiennoii (3 1)

[enp wu3ydyeHuss TeMbl — MOJYYUTh IHpelCTaBieHue 00 YHUKaIbHOM
o0bekTe — BceneHHoW B 1€OM, y3HAaTh KakK pEIIAeTCS BOMPOC O
KOHEYHOCTH WU O€CKOHEUHOCTH BceneHHol, o mapagokcax, CBI3aHHBIX C
TUM, O TEOPETUYECKUX TMOJOKEHUAX OO TEOPUH OTHOCHUTEIIbHOCTH,
JISKAIKNX B OCHOBE MOCTPOEHUSI KOCMOJIOTMYECKUX MoJesenl BceeneHHou;
y3HaTh Kakhe HaOJIO/IEHUs] MPUBEIM K CO3JAaHUI0 paCHIUPSIOLIEHCS
Mozenu BcemeHHOW, O paguyce M Bo3pacte BceneHHOM, O BBICOKOM
TEMIIEpaType BEIIECTBAa B HayajbHbIE MEPHUOJIbI KU3HU BceneHHoU u o
OpPUPOAE PEIUKTOBOTO U3JIYYECHHs, O COBPEMEHHBIX HaOIIOJECHUSIX

YCKOPEHHOI'0 pacimupeHust BeeneHHou.

CoBpeMeHnHbIe TP0OIEeMbI ACTPOHOMUH (3 4)

Llenp m3y4yeHHs NaHHOW TEMbl — IOKa3aTb COBPEMEHHBIC HAIPaBJIICHUS
u3ydeHuss BceneHHoW, paccka3aTb O BO3MOXHOCTH  ONPEIEICHUS
paccTosHUM 710 TaJakTUK C MOMOIIbIO HAOIIOJEHUN CBEPXHOBBIX 3BE3] U
00 OTKpBITHM YCKOPEHHOTo pacmupeHus BceneHnoil, o ponu TémMHOU
DHEPTMH U CHUJIBI BCEMHMPHOIO OTTAJKUBAaHHUSA;, Yy4YallMecs IOJaydar
npeacTaBiIeHue 00 3K30IUIAHETaX W TMOUCKE SK30ILIaHeT, OJaronpHUsITHBIX
JUISL )KU3HH; O BO3MOXKHOM YHCJIE BBICOKOPA3BUTHIX LIMBUIIM3ALMN B HaIllEH
[NaakTHKe, 0 METOAAaX IOWCKAaX JKU3HU W BHE3EMHBIX LUBUIM3ALMA U

mpoOJeMax CBSI3U C HUMU.
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NOYPOUHOE TEMATUYECKOE IINTAHUPOBAHUE
(1 g B HEpemnto, Bcero 3a 1 rog oOyuenus 35 4,
U3 HUX | 9 — pe3epBHOE BpeMsi)

Tembl, BXoAsIIIME B pa3/eibl
NPHUMEPHOIl MPOrpaMMbl

OcHoBHOE coaepkaHue 10 TEMaM

3HATH/MMIOHUMATD:

YMmerh:

BBenen

ue (1 4)

BBenenue B acTpoHOMUIO

Ypok 1. BBenenne B acTpOHOMHIO
AcTpoHOMMS — HAYKa O KOCMOCE.
[Tonstue Beenennoit. CTpyKTypbl U
MaciutaObl Beenennoi. Jlanékue
riryouHbl Beenennoit

Pecypcuol ypoka: Yuebunuk, § 1, 2

- YTO U3y4YaeT aCTPOHOMHS;

- poJIb HAaOJIFOJJCHUH B aCTPOHOMUU,
- 3HAYCHHUE aCTPOHOMUU;

- yTO Takoe Bcenennas;

- CTPYKTYPY ¥ MacIITaObI
Bcenennoit

Actpomerpus (5 4)

3Bé3mHOE HEDOO

VYpoxk 2. 3Bé31H0€ HEHO
3Be3anoe Hebo. Uto Takoe
co3Be3ane. OCHOBHBIEC CO3BE3TUS
CesepHoro nomnymapus

Pecypcwi ypoka: YueOHuk, § 3

HebecHble koOpinHATHI

VYpok 3. HebGecHble KOOPAMHATBI
HebecHblit 5xBaTOp U HEOECHBII
MEpUNaH; TOPU30HTAIBHBIE,
HKBAaTOPHAJIbHbIE KOOPIUHATHI;
KYJIbMUHAIIMA CBETHIL.
I'opusoHTanbHast cucrema
KOOpIWHAT. DKBaTOpHAIbHAs
crcTeMa KOOpIHHAT

Pecypcwvl ypoka: YueOnuk, § 4

BuaumMoe nBIKEHNE TUIAHET U
Comnuia

VYpoxk 4. Bunumoe nBukeHHue
miaadetr 1 CoaHna

OKIUITHKA, TOYKA BECEHHETO
PaBHOJICHCTBUSI, HEPAaBHOMEPHOE

- 9TO TaKOE CO3BE3/IHUE,;
- Ha3BaHUS HEKOTOPBIX CO3BE3AMH,
UX KOH(UTrypanuio, anbQy Kaxaoro
W3 3TUX CO3BE3JIHI;
- OCHOBHBIE TOYKH, JTMHUU U KPYT'H
Ha HebecHoil cdepe:

- TOPHU30HT,

- IOJTy/ICHHAs1 JINHUS,

- HeOeCcHbIN MepuIuaH,

- HeOeCHBIN PKBaTOD,

- DKJIMIITHKA,

- 3CHUT,

- TIOJTIOC MHpa,

- OCb MUDA,

- TOYKH PaBHOACHCTBUU U

COJIHIIECTOSHUIM;

- TEOpeMY O BBICOTE TIOJFOCa MUPA
HaJl TOPU30HTOM;
- OCHOBHBIE TIOHATHSI C(hepuIecKoit
U TIPAKTUYECKOM aCTPOHOMHUH:

- HCII0JIb30BAaTh MO/ABHKHYIO

3BE3JIHYIO KApTy JJIsl PEIICHUS

CJIEAYIOIINX 3a/1a4:
a) onpeneNnaTh KOOPAUHAThI
3BE3]], HAHECEHHBIX HA KapTYy;
0) 1Mo 3aJIaHHBIM
KOOpAMHATaM 00BHEKTOB
(Connue, JlyHa, nimaHeTsl)
HaHOCHUTD UX MOJIOXKEHHE Ha
Kaprty,
B) yCTaHaBJIMBAaTh KapTy Ha
1r00yI0 1aTy ¥ BpeMsl CYTOK,
OpPUEHTUPOBATH €€ U
OIIPEAEIIAT YCIOBUS
BUJIUMOCTH CBETHUII.

- pemarh 3aJa4l Ha CBS3b BBICOTHI

CBETWJIA B KYJIbMHHAILIUU C

reorpauyecKoi MUpoToi MecTa

HaOJIFOIEHUS;

- OIPEJENATh BHICOTY CBETHJIA B
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JABHKCHUEC ComHIa 10 SKJIMIITHKE

Pecypcul ypoka: YaeOHuk, § 5

JBmxenue JIyHbl U 3aTMEHUS

VYpok 5. JIBuaxenue JIyHol u
3aTMeHUs

CuHOAMYECKUI MeCAL, Y3JIbl
JYHHOH OpOUTHI, TOYEMY
npoucxoaaT 3aTMenusi, Capoc u
MpeCKa3aHus 3aTMEHUI

Pecypcul ypoka: YueOHnuk, § 6

Bpewms u kanengapb

Ypok 6. Bpems u kajieHaapb
ConHeuyHoe U 3BE3HOE BpeMs,
JIYHHBIW U COJIHEUHBIN KaJeHIaphb,
FOJINAHCKUU U TPUTOPUAHCKUI
KaJIeHJ1apb

Pecypcwi ypoka: YueOnuk, § 7

- KyJIbMHHAIIMS ¥ BBICOTA
CBETHWJIA HAaJ] TOPU30HTOM;
-IIPSIMOE BOCXOK/JICHUE U
CKJIOHCHHC;

- CYTKH,
- OTJINYUC MG)KI[y HOBBIM U
CTapbIM CTUJISIMU;

- BCJIMYUHBI:

- yraoBbie pa3mepsl JIyHbI u
ConHia;

- 1aThl PaBHOJICHCTBHH H
COJIHIICCTOSHHUM;

- YTOJI HAaKJIOHA SKIUNTHKHU K
9KBaTOPY;

- COOTHOIIICHUS MEXIy MepaMu
Y MepaMU BpEMEHHU I
W3MEpEHUS YIIIOB;

- IPOJIOJKUTEILHOCTD T'O/a;
- YHCIIO 3BE3]1, BUIUMBIX
HEBOOPYKEHHBIM B3IJISA0M;

- IPUHITUIIBI OTIPEACTICHUS

reorpaduyeCcKO MHUPOTHI U

JONITOTHI 1I0 ACTPOHOMHUYECKUM

HaOJIIOICHUSIM;

- IPUYMHBI U XapaKTep BUAUMOTO

nBrkeHns 38e34 1 ComHia, a

TaKXe TOJIMYHOTO JIBUIKCHHS

Comnaiia

KYJIbMHHAILIUU U €r0 CKJIOHEHUE;
- reorpauuecKyro BHICOTY MecTa
HaOJIIOIEHUS;
- PUCOBATh YEPTEK B COOTBETCTBHUH
C YCJIOBUSIMM 3a/1a4H;
- OCYIIECTBIIATH MEPEXOJT K Pa3HBIM
CHUCTEMaM CYeTa BpEMEHHU.
- HaXOJIUTh CTOPOHBI CBETA IO
[TonspHOIi 3Be3/i€ U MOTYIEHHOMY
Comnnny;
- OTBICKMBATh Ha HEOE CIeIYIOIIHe
COo3Be3Ms U HanboJee ipKue
3BE3/Ibl B HUX:

- bonpmyro Menseauny,

- Manyro Menseauity (c
[TonstpHoO¥ 3BE31101),

- Kaccuonetro,

- JIupy (c Beroii),

- Opén (c AnpTaupom),

- Jlebens (c denebom),

- Bozanunii (¢ Kanemnnoit),

- Bononac (¢ Apkrypom),

- CeBepHYIO KOPOHY,

- OpuoH (c berenpreiize),

- Tenen (c AnpaebapaHom),

- Bonbmoii T1éc (¢ Cupuycom)

Hebecnas mexanuka (3 4)

Cucrema mupa

Ypok 7. Cucrema Mmupa
I'eonenTprueckas u
TeMOICHTPUYECKasi CHCTEMa MHUPA;
00BSCHEHHE METIIC00pa3HOTO
JIBUKEHMSI TIJIAHET; TOKa3aTeNbCTBa

- IOHSTHUS:
- TETUOIIEHTPUYECKasl CHCTEMa
MUpa,

- TEOIICHTPHYECKAs CHCTEMA
MUDA;

- MPUMEHSATH 3aKoHbI Kemnepa u
3aKOH BCEMUPHOTO TATOTCHUA ITPU
00BSCHEHUH JIBIKEHUS TUIAHET U
KOCMHNYECKHUX annapaTOB;

- pemaTh 3a/1a4¥ Ha PacueT
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JBH>KeHUs 3emiid BOKpyr CoytHIa;
TOJVYHBIN MapaJUIaKkc 3BE3]

Pecypcul ypoka: Yuebnuk, § 8

- CUHOAMYECKHUI IEPUOI;

- 3BE3/IHBIN MIEPUO/T;

- TOPU3OHTAJIBHBIN NapalIaKe;
- YIJIOBBIE pa3Mepbl CBETUT,

3axonbl Keruiepa 1BUKeHUS IUIaHET

VYpok 8. 3akonbl Keniiepa
ABHMKEHMS TIJIAHeT
O06006ménnbie 3akoHb! Keruiepa u
oIpezieJIeHue Macc HEOECHBIX Tell

Pecypcuvl ypoka: YueOuuk, § 9

- IepBasi KOCMHYECKast
CKOPOCTB;
- BTOpast KOCMUYecKas
CKOPOCTB;
- CIIOCOOBI OMPE/ICIICHUS Pa3MEPOB
M MaccChl 3eMIIn;

Kocmuueckue ckopoctu n
MEXXIIJIAaHETHBIE TIePeNEThI

Ypok 9. KocMnueckne ckopocTn
1 MEKILJIAHETHbIC MepPesIéThI
IlepBas 1 BTOpast KOCMUYECKHE
CKOPOCTH; ONITUMAJIbHAs
noJtyayuiunruyeckas opoura KA k
IUIaHEeTaM, BpeMsI IOJIETA K IIJIaHETe

Pecypcwi ypoka: Yuebunuk, § 10, 11

- criocoOBbl onpeieneHus
paccTosiHuM 10 HEOECHBIX TE U UX
Macc 1o 3akony Kemepa;

- 3akoHbI Keriepa u ux cBs3b ¢
3aKOHOM TSTOTCHHUS

PacCTOSIHUH 10 U3BECTHOMY
napajurakcy (1 Haooopor),
JIMHEWHBIX U YIIIOBBIX pa3MepOB
HEOECHBIX TEJI, PACCTOSHUI IJIAHET
ot CoJiHIIa ¥ TIEPUOJIOB UX
oOpalleHus 0 TPETbeMy 3aKOHY
Kennepa

Ctpoenue CosHeu

HOIl cucrtemsbl (7 4)

CoBpeMeHHbIE NPEeACTaBICHUS O
cTpoeHuu 1 coctaBe CoHeuHOU
CHCTEMBI

Ypok 10. CoBpemeHHbIE
NpeacTABJIEHUS O CTPOEHUH U
cocraBe CoJiHEUHOH CHCTEMBbI
OO0 oTIMYMSX MJIAHET 3eMHOMN
TpYIIIbI U IIJTAHET-TUTAHTOB; O
TUTaHEeTax-KapiuKax; MallbIX TENax;
o nosice Koiinepa n obiake KoMeT
Oopra

Pecypcuvl ypoka: Yaebnuk, § 12

- mpoucxoxaenne CoaHeuHon
CUCTEMBI,

- OCHOBHbIE 3aKOHOMEPHOCTH B
ConneuHoll cucreme;

- KOCMOTOHUY€ECKHE TUII0TE3bI;

- cucrema 3emisi—JIyHa;

- OCHOBHBIE JIBUKEHUS 3EMIIH;

- (hopma 3emuy;

- npupona JIyHsr;

- 0011as1 XapaKTepUCTHKA TUIAaHET

Ilnanera 3emisa

VYpok 11. Ilnanera 3emJs
®opma 3emin, BHyTpEHHEE
CTpoeHue, aTMoc(epa 1 BIHUIHNE
MApPHUKOBOTO P eKTa Ha KIUMaT

3eMHOM Tpy1Iibl (aTMocdepa,
MOBEPXHOCTb);

- 001m1as XapaKTeprucTUKa TUIAHEeT-
TMraHToB (aTMocdepa;

- TI0JIB30BAThCS IJIAHOM
ConHEYHOM CHCTEMEI U
CIIPABOYHBIMU JTAHHBIMU;

- OIPEIENSTh 10
aCTPOHOMHUYECKOMY KaJeHIapIo,
KaKue IUTaHETHI U B KaKUX
CO3BE3IMAX BHUJIHBI HA HeOE B
JTAHHOE BpEMS;

-HaXOOUTh IJIAHETHI Ha HeOeE,
OTJIHYas UX OT 3BE3,

- IPUMEHATH 3aK0HbI Kemtepa u
3aKOH BCEMUPHOTO TATOTEHUS MPU
00BACHEHNH IBIKEHUS [UIAHET U
KOCMHUYECKHX alapaToB;
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3eminn

Pecypcol ypoka: Yuebnuk, § 13

Jlyna u e€ BnusiHue Ha 3eMITt0

VYpok 12. Jlyna u eé BJusiHue Ha
3emutro

dopmupoBaHuE TOBEPXHOCTH
JlyHbl; npupoia NIPUIMBOB U
OTJIMBOB Ha 3emJie U UX BIUSHHUE HA
NBIKeHUE 3eMid U JIyHbI,
MIPOLIECCHS 3EMHOM OCH U
JBUYKEHHE TOYKU BECEHHETO
PaBHOJICHCTBUS

Pecypcuvl ypoka: YueOunuk, § 14

[InaneTs 3eMHOM TPYyMNIIBI

VYpoxk 13. [1naneTsbl 3eMHOM
rpynnbl

dusnueckue cBoiictBa Mepkypusl,
Mapca u Benepsl; uccienoBanus
IIJJAHET 3€MHOM I'PYIIIBI
KOCMHMUYECKUMHU arapaTaMu

Pecypcwi ypoka: Yuebnuk, § 15

Ilna"ersi-ruradtel. [I1aneTsI-
KapJIuKH

VYpok 14. IlnaHeTbI-TUTAHTHI.
IL1aHeTbI-KapJINKHU
dusnueckue croiicTBa FOmuTepa,
CarypHa, Ypana u HentyHa;
BYJIKAHHYECKas JeSATEIIbHOCTh Ha
cnytHuke FOnurepa Mo; npupona
KOJIell BOKpYT IUIaHEeT-TUTaHTOB;
IJIAHEThI-KapJIuKN

Pecypcwi ypoka: Yuebnuk, § 16

Mausie tesra COMHEUHON CUCTEMBI

VYpok 15. Mauble Tena
CoJIHEeYHOIi CHCTEeMBI

MTOBEPXHOCTB);

- CITyTHHUKH ¥ KOJIbIIA TIAHET-
THTaHTOB;

- acTepOUbl U METCOPHUTHI;

- TIOSIC ACTEPOUJIOB;

- KOMETBI U METEOPBI

- pemarthb 3a/1a4u Ha pacuéT
PacCTOSIHUM 110 U3BECTHOMY
napajuiakcy (1 Hao0opoT),
JMHEWHBIX U YTIIOBBIX pa3MepoB
HEOECHBIX TeJ, PACCTOSHUH IJIAHET
ot CoJHIla U IEPUOJ0B UX
00OpalIeHus 0 TPEThEMY 3aKOHY
Kennepa
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dusnveckas Npupoja aCTepoUI0B
u xomeT; nosic Koitnepa u o6rako
komeT OopTa; Npupoia METEOPOB 1
METEOPUTOB

Pecypcuvl ypoka: YueOHuk, § 17

CoBpeMeHHbIE NIPEACTABIEHUS O
npoucxoxaeHun CoJIHEUHOU
CHCTEMBI

VYpok 16. CoBpemenHbie
npeacTaBJieHus 0
npoucxo:xxaennu CoHeYHOH
CHCTEMBbI

CoBpeMeHHbIE NPEACTaBICHUS O
npoucxoxaeHu CoJIHEUHOU
CHCTEMBI

Pecypcuvl ypoka: YueOHuk, § 18

AcTpodu3uka u 3B€3]1

Hast acTpoHomus (7 4)

MeTtob! acTpohr3nuecKux

VYpok 17. Metoasl

- OCHOBHbIE (PU3NYECKUE

UCCIIEIOBaHUM acTpodusnyeckux uccjaenoBannii | xapakrepuctuku CosHua:
[IpuHIUIT NENCTBUSA U YCTPOHCTBO - Macca,
TEJIECKOIOB, pepPaKTOPOB U - pa3Mepsl,
pedIeKTOpOB; paaOTEIECKOIIbI U - TEMIIEPATYpa;
panuouHTepdepoMeTpsl - cxemy crpoenust CosHLa U
(bu3UvecKre MpoIeCCHl,
Pecypcwi ypoka: Yuebnuk, § 19 MIPOUCXOAINE B €70 HEAPAX U
ComHIe VYpoxk 18. Cosnue atMocdepe;

OrnpezeneHre OCHOBHBIX
xapakTepucTuk COJHIA; CTPOSHHE
COJIHEYHOM aTMoc(epsl; 3aKOHbI
W3ITy9eHUsT a0COIIOTHO TBEPIOTO
Tena u Temnepatypa ¢porocdepsl u
IIATEH; POSIBJIEHNE COJIHEYHOMN
aKTUBHOCTH U €€ BIUSHHUE Ha
KJIMMaT 1 Ouocdepy 3emiu

- OCHOBHBIE TIPOSBIICHUS
COJIHEYHOM aKTHBHOCTH, UX
MPUYUHBI, IEPUOTUYHOCTD U
BIUSHHE Ha 3EMITIO;
- OCHOBHBIE XapaKTEPUCTUKH 3BE3]T
B cpaBHeHHH ¢ COJTHIIEM:

- CIIEKTPBI,

- TEMIIepaTypBhl,

- CBETUMOCTH,

- IPUMEHSITH OCHOBHBIE TIOJIOKEHUS
BeIylNX (PU3NUECKUX TEOPHil pu
00bsicHeHuu npuposl ConHua u
3BE3I;
- pemarth 3a/1a4i Ha PacueT
pacCTOsTHUM A0 3BE3] 11O
W3BECTHOMY TOJINYHOMY
napaJutakcy u oOpaTHbIe, Ha
CpaBHEHHUE Pa3TUYHBIX 3BE3] 1O
CBETUMOCTSIM, pa3MepaM 1
TeMIIepaTypam;
- AaHAJIM3UPOBATH TUATPAMMBI
«CTIEKTP—CBETUMOCTB» U «Macca—
CBETUMOCTEY;
- HAXOIUTH Ha HeOe 3BE3IbI:

- anb(bl Manoii MeaBenuiibl,

- a1 JIupsl,

- anbGbl Jlebens,
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Pecypcul ypoka: Yaebnuk, § 20

BHyTpeHHee CTpOCHHE U UCTOYHUK
sHepruu CoJHua

VYpoxk 19. BHyTpeHHee cTpoeHue U
UcTOYHMK 3Heprun CoJiHua
Pacuér remnepaTypsl BHYTpU
ConHua; TepMOsSAEPHbII HCTOUHUK
sHeprun CoJiHIa U IepeHoC
sHepruu BHYTpH CoJHLIA;
HaOJII0CHUS COJTHEYHBIX HEUTPUHO

Pecypcuvl ypoka: Yuebnuk, § 21

OCHOBHBIE XapaKTEPUCTUKH 3BE3]

VYpok 20. OcHOBHBIE
XapaKTePUCTHKH 3BE3]
Ornpenenenne OCHOBHBIX
XapaKTePUCTHK 3BE3I;
CTEKTpaJIbHAS KITACCUPUKAIIHS
3BE3]; AUarpaMMa «CIeKTp—
CBETUMOCTB) U pacrpeieieHIe
3BE3]] HA HEW; CBA3b MAcCChI CO
CBETUMOCTBIO 3BE3]1 IIIaBHOU
MOCJIeI0BATEIbHOCTH; 3BE3/bI,
KpaCHbIE TUTAHThI, CBEPXTUTAHTHI U
Oenble KapIuKH

Pecypcwi ypoka: Yuebnuk, § 2223

benble kapnuky, HEUTPOHHBIE
3BE3/1b1, YEPHBIE ABIPHI. J|BOMHEIE,
KpaTHBIE U TIEPEMEHHBIE 3BE3/IBI

VYpok 21. Besble kapJuKu,
HEHTPOHHBIE 3BE3/1bI, YEPHBIE
AbIPbI. /IBOIHBIE, KPATHBIE U
nepeMeHHbIe 3BEé3/1bI
Oco0eHHocTH CTpOeHUS OebIX
KapJIMKoB M npenen Yanapacekapa
Ha UX Maccy; IyJibcapsl U
HEUTPOHHBIE 3BE3/IbI; IIOHATHE
4E€PHOI IbIpbI; HAOTIOACHUS
JBOMHBIX 3BE3]1 U ONPEIEICHUE UX

- MYJIBCUPYIOIINE U B3PHIBAIOIITUECS
3BE3/I;
- TIOPSZIOK PACCTOSIHUS 110 3BE3,
CIIOCOOBI OTIpE/ICTICHHS H Pa3MEPOB
3BE3/I;
- €IMHUIIBI U3MEPEHUS PACCTOSTHUM:
- Tapcex,
- CBETOBOH IO/,
- BKHEHIIIME 3aKOHOMEPHOCTH
MHpa 3BE3N;
- IUarpamMMbl «CIIEKTp—
CBETHMOCTE» H «Macca—
CBETHMOCTEY;
- CITOCO0 OTpeIeTICHHS Mace
JIBOMHEBIX 3BE3I;
- OCHOBHBIE TTapAMETPhI COCTOSHUS
3BE3IHOTO BEIIECTBA:
- IIJIOTHOCTb,
- TeMIIeparypa,
- XUMHYECKHM COCTaB,
- (pusuveckoe cocrosiHUE;
- BaKHEHIIIE TTOHSTHS:
- TOJIMYHBIN Tapaniakc,
- CBETHMOCTb,
- abcomroTHas 3BE3Has
BEJIMYMHA;
- YCTPOMCTBO U Ha3HAUCHHUE
TeJIECKOIIa,
- YCTPOMCTBO U Ha3HAYECHHUE
pedpakTopoB u pedekTopoB

- anbdur Opina,

- anbds1 OpuoHa,

- anbdw1 bim3Henos,

- anb(b1 Bo3auuero,

- anbur Magoro Ilca,

- anbds1 bonbmoro Ica,
- anb(dur Tenbia
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Macc; MyJIbCUPYIOLINE TEPEMEHHBIE
3BE31bI; 1Ie(er bl U CBSI3b MEpPHOJIa
IyJIbCALIMI CO CBETUMOCTBIO Y HUX

Pecypcol ypoka: YaeOnuk, § 24—25

Hosrie n CBCPXHOBEBIC 3BE3/1bI

VYpoxk 22. HoBble U CBEPXHOBbBIE
3B€3/1bI

Habmtonaembie mposiBiieHust
B3PBIBOB HOBBIX M CBEPXHOBBIX
3BE3]1; CBOMCTBA OCTAaTKOB B3PHIBOB
CBEPXHOBBIX 3BE3]1

Pecypcuvl ypoka: Y4eOHUK, § 26

OBOIIOLUS 3BE3]

VYpok 23. IBoarouns 3B€3/1
JKu3zHb 3BE3/1 pa3InuyHON MACChl U
e€ OTpakKeHUE Ha AuarpaMmme
«CTIEKTP—CBETUMOCTbY;
IPaBUTAIMOHHBIA KOJUIAIC U B3pPbIB
0eoro Kapjauka B IBOMHOU
CUCTEME U3-3a MEePETEeKaHUs Ha
HETO BEIEeCTBA 3BE3/IbI-
KOMITAHbOHA; TPaBUTALIMOHHBII
KOJIJIAIIC SIpa MACCUBHOM 3BE3/IbI B
KoHIe € »ku3HU. O1ieHKa Bo3pacTa
3BE3IHEIX CKOILJIEHUN

Pecypcwvl ypoka: YueOnuk, § 27

Muieunblii nyTh (3 4)
I'a3 m eIk B ["anaktrke Ypok 24. I'a3 1 b1 B - IOHATHUE TYMaHHOCTH; - 00BACHATH MPUUMHBI Pa3INIUs
I'anakruke - OCHOBHbBIE (PM3UYECKUE BUJIUMOI'O ¥ UCTUHHOI'O

Habntonaembie xapakTepucTUKU
OTpakaTeIbHBIX U AUPPY3HBIX
TYMaHHOCTEH; pacrpeneieHne ux
BOJIM3U IJIOCKOCTH [ ajlakTHKH;

mapaMeETphl, XUMHWYECKUU COCTaB U
pacrpeeneHre MeX3BE3THOTO
BelecTBa B ['amakTuke;

- IPUMEPHBIC 3HAYCHUS

pacnpeneneHus 3BE3 I,
MEX3BE3THOIO BEILIECTBA U
rajJakTHK Ha HeOe,

- HAXOIUTH paCCTOSIHI/ISI MG)KIIy
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cnupaibHas cTpykrypa ["anaktuku

Pecypcol ypoka: YaeOHuk, § 28

Paccesnnrie u 1IapoBbIC 3BE3/IHEIC
CKOIIJICHUA

VYpok 25. PaccessHHbIE U
IAPOBbIE 3BE3/IHbIE CKOIJICHUS
Ha0mromaeMele cBolicTBa
CKOIUJICHUH U UX pacIpeiesieHue B
I'amakTuke

Pecypcuvl ypoka: Yuebnuk, § 29

CepxmaccuBHas 4€pHas Jblpa B
uentpe Muteunoro Ilytu

VYpok 26. CBepxmMaccuBHas1
4yépHas IbIpa B LIEHTpe
Maeuynoro ITyTu

HaOmnronenune 3a IBUKEHUEM 3BE3]I
B LIEHTpe ['aJlakTUKK B
nH(ppaKpacHbIN TEIECKOM; OllEHKa
MacChl ¥ pa3MepPOB YEPHOU JBIPHI
10 JBUXKEHUIO OTIEIIbHBIX 3BE3]

Pecypcwi ypoka: Yuebnuk, § 30

CIIENYIOIINX BEJINYMH:
- paccTosiHUsA MEKAY 3BE31aMU

B OKpecTHOCTH COJHIa, UX
yuciio B ['anakTuke, e€
pasMmepsl,

- nH(PaKpaCHBIN TEJIECKOIT;

- OLIEHKA MacChl U pa3MepoB

YEPHOU JBIPHI 110 JBUKEHUIO

OTJIENbHBIX 3BE3NL.

3B&31amu B okpecTHOCTH CoJHIIa,
nx yncio B ['anakTuke, e
pasMepsl;

- OLICHUBATh Maccy U pa3Mmep
YEPHOU ABIPHI IO IBUKECHUIO
OTAEIIBHBIX 3BE3]T

Tlanaktukm (3 4)

Knaccudukanus ranaktuk

VYpok 27. Knaccupukanust
rajJJakTuK

Tumel raJJakTHUK U UX CBOMCTBA;
KpacHOE CMEIICHUE U OTpECIICHNE
pacCTOsTHUM J0 TalaKTUK; 3aKOH
Xa00u1a; BpalleHre TATaKTHK U
coJiepKaHue TEMHOU MaTepUHU B
HHUX

Pecypcol ypoka: Yaebnuk, § 31

AKTHBHBIC TAJIAKTHKU U KBa3aphbl

VYpok 28. AKTHBHBIE TATAKTHKH
U KBa3apbl
[Ipuposia akTHBHOCTH TrajlaKTHK;

- OCHOBHBIE (PU3UYECKUE
rapameTpbl, XUMHUYECKUN COCTaB U
pacrnpeieneHne Mex3BE3THOTO
BelecTBa B ['amakTuke;

- IPUMEPHBIE 3HAYEHUS
CIIeTYIONINX BEITUYHH:

- OCHOBHBIE THIIbI TATAKTHUK,
paszIuuus MEXIy HUMU,

- MPUMEpPHOE 3HAYEHUE U
(bU3UYECKUN CMBICIT TOCTOSTHHOM
Xa0b0ma;

- BO3pacT HaOJ01aeMbIX HEOECHBIX
TeN

- O0BACHATH IPUYUHBI PA3THUHUS
BHJIUMOTO H HICTHHHOT'O
pacpeneneHus 38€E31,
MEXK3BE3JHOTO BEILIECTBA U
rajJakTHK Ha HeOe
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MpHUPO/Ia KBa3apoB

Pecypcul ypoka: YaeOHuk, § 32

CKoIlIeH!s TaJaKTHK

VYpok 29. CromnieHusi TraJJakTHK
IIpupona ckomneHui u poib
TEMHON MaTepUu B HUX;
MEXKTaJIaKTUYECKUM a3 U
PEHTT€HOBCKOE U3JIyYE€HHE OT HETO;
SIYEUCTast CTPYKTypa
pacnpenenenus ["aakTuk u
CKOILICHH BO BeenerHoM

Pecypcol ypoka: Yuebnuk, § 33

Crtpoenue u 3Bosawnus Beesiennoi (2 4)

Koneuynocts 1 0ECKOHEYHOCTH
Bcenennoii. Pacmmpsiromasics
Bcenennas

VYpok 30. KoneuHoCcTh M
0ecKkoOHeYHOCTh BeenenHom
CBs13b 3aKOHA BCEMUPHOTO
TATOTEHUS C IPEICTABICHUSIMH O
KOHEYHOCTH U OECKOHEUHOCTH
Bcenennoii; potomerpuueckuit
napajokc; HeoOX0AMMOCTb 00IIIei
TEOPUHU OTHOCUTEIBHOCTH JIJIS
noctpoeHus moaenu Beenennou

Pecypcul ypoka: YueOnuk, § 34, 35

Mogenp «ropsuer Beenennoii» u
PENMKTOBOE U3ITyUEHUE

VYpok 31. Mopeas «ropsdei
Bcenennoii»

CBs13b cpeiHEN TNIOTHOCTH
MaTEepUHU € 3aKOHOM PaCIIUPEHUS U
reoMmerpuen BeeneHHo; paauyc u
BO3pacT Bceenennoit

Pecypcuvl ypoka: Y4eOHuk, § 36

- CBSI3b 3aKOHA BCEMUPHOI'O
TATOTEHHUS C NPE/ICTaBICHUSIMH O
KOHEYHOCTU U OECKOHEUYHOCTH
Bcenennoi;

- YTO TaKO€ (POTOMETPUUECKUIT
apasiokc;

- HE0OXOIMMOCTbH 001LIeN TEOpHUH
OTHOCHUTEIIBHOCTH Il TOCTPOEHHUS
mojenu Beenennon;

- IOHATHE «TopsAyas Beenennasy;

- KpyIHOMAacHITaOHYIO CTPYKTYPY
Bcenennoi,

- YTO TAKO€ METarajaKkTHKa,

- KOCMOJIOTMYECKHE MOJIETH
Bcenennon

- UCTIOJIH30BATh 3HAHMSA 110 (hU3HKE
Y aCTPOHOMUM JUISI ONTUCAHUS U
00BsICHEHUS] COBPEMEHHOU
HAy4YHOH KapTHHBI MUpa

CoBpeMeHHbIe TPOOJIEeMbI acTPOHOMUH (3 4)

30




YckopeHHOe paciuupeHue
BcenenHol u TEMHas dHEPIUs

VYpok 32. YckopeHHoe
pacuiupenue BeesieHHOH 1
TEMHAasi FJHEePrus

Bxuag TéMHOI MaTepuu B Maccy
Bcenennoii; HaOII0neHNE
CBEPXHOBBIX 3BE3]1 B TAIEKUX
TJIAKTUKAX U OTKPBITHE
YCKOPEHHOI'O PACIIMPEHUS
Bcenennoii; nmpupo/ibl CUITbI
BCEMUPHOI'O OTTAJIKUBAHUS

Pecypcul ypoka: YueOnuk, § 37

OOHapyXeHue IIaHeT BO3JIe
JIPYTUx 3BE31

VYpok 33. O6Hapy:KeHue NJIaHET
BO3JIe APYIuX 3Bé3]1

HeBuaumblie criyTHUKH y 3BE3N;
METO/]Ibl 0OHAPY>KEHUS IK30IUIAHET;
9K30IUJIAaHETHI C YCIIOBUSMU
OJIarONPUATHBIMU JIJIS YKU3HU

Pecypcul ypoka: YueOnuk, § 38

[Touck %u3HU U pazyma BO
Bcenennon

VYpok 34. ITouck KuU3HU U pazyma
BO Bcesrennou

PasButne npexacrasnenuii o
CYILIECTBOBAHUH KM3HU BO
Bcenennoii; popmyna peiika u
YUCII0 HUBWIM3aLMM B ['atakTuke;
MTOMCK CUTHAJIOB OT BHE3EMHBIX
LUMBWIA3AIMHI U 110/1a4a CUTHAJIOB
UM

Pecypcuvl ypoka: YueOnuk, § 39

- Kakue HaOJI0ICHUS TTOATBEPAUIN
TEOPUI0 YCKOPEHHOT'O PACIIMPEHUS
Bcenennoi;

- YTO HCCIICIOBATCIIH IOHUMAIOT
10J1 TEMHOM SHEPrUeH;

- 3a4eM B ypaBHEHHE DUHINTEHHA
ObLIa BBEJIEHA KOCMOJIOTHYECKas
IIOCTOSIHHAS

- YCJIOBHSI BO3HUKHOBEHHUS ILJIAHET
OKOJIO 3BE31;

- METOJIbl OOHApYKEHUS
9K30IUIAHET OKOJIO IPYTUX 3BE3;

- 00 3BorOIIMM BeenenHo u
JKU3HU BO BceeenHoil,

- Mpo0JIEMBI TTOMCKA BHE3EMHBIX
IUBHIN3AITAI;

- popmymna [peiika

- UCTIONIb30BATh 3HAHMUS,
MOJIy4YEeHHBIE IO (PU3HKE U
aCTPOHOMMHU, JUISl ONTHCAHUS U
00BSICHEHUSI COBPEMEHHOU
Hay4YHOH KapTHHBI MHpa;

- 000CHOBBIBATH CBOIO TOUKY
3pEHUS O BOBMOKHOCTH
CYIIECTBOBaHHUSI BHE3EMHBIX
[UBHJIM3ALUI U UX KOHTAKTOB C
HaMU

Pe3eps (1 4)
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