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Pabouas mporpamma ydeGHOro mpeamera «Actponomus» 10-11 kmaccsl yriryOiaeHHOTO
YPOBHSI COCTaBJICHa B COOTBETCTBUU C TpeOoBaHHWEM (enepaIbHOro TOCYIapCTBEHHOTO
00pa30BaTEeNIbHOTO CTAaHAApPTa CPEAHEro ooOmero oO0pa3oBaHMs, HAa OCHOBE NPUMEpPHOU
nporpaMMbl 10 WHGOPMATUKE JIsi CPEIHEH IIKOJBI, C y4eToM TpeOOBaHMW K pe3yibTaraM
OCBOCHHSI OCHOBHOU 00pa3oBaTeIbHON IPOrpaMMBbI cpeHero obmiero oopazoanus OI'OC.

Kosmn4yecTBO 4acoB 10 yueOHOMY IJIAHY:

34 vacos, 1 y/Henemnio B 11 xiacce

YMK:

Yapyrun B.M. Actponomus 10-11 knacc. — M.: [Ipocsemenue, 2018.

Yapyrun B.M. Metoauueckoe nocodue 10-11 xmaccel. bazoBslit ypoBens — M.: [IpocBemienue,
2018.

Hpe)lMeTHble pe3ybTaThbl

[Tmanupyemble pe3yabTaTbl OCBOCHUS Y4€OHOTO TpeaAMeTa 110 HTOTaM
oOyuenus B 11 knaccax:

® TIOJYYUTh IPEJCTABICHHS O CTPYKTYpe U MacmTabax BeeneHHO 1 MecTe YenoBeka B Held;
y3HaTh O CPEJCTBAX, KOTOPbIE UCHOIb3YIOT ACTPOHOMBI, YTOOBI 3arJIIHYTh B CaMble y/ajl€HHbIE
yrojku BceneHHOHN 1 He TONBKO yBUJETh HEOECHBIC TeJla B HEAOCTYIHBIX C 3eMJIM Juara3oHax
JUIMH BOJIH 3JEKTPOMAarHUTHOTO W3JIy4Y€HHUs, HO U Y3HaTh O HOBBIX KaHaJax IOJIy4YEHUs
uHpOpMaLlUd O HEOECHBIX Telax C IOMOIIbI0 HEUTPUHHBIX M TPaBUTALMOHHO-BOJIHOBBIX
TEJIECKOIIOB.

e Yy3HaTh O HAOIIOAAEMOM CJIOXHOM JBIKeHMM MiaHeT, Jlynsl u ConHua, ux
uHTepnpeTannu. Kakyro posb urpanu Habmoqenus 3atMeHnit JIynsl u ConHIla B )kKM3HM 00111eCTBa
U UCTOpPHS HMX HayyHoro oObscHeHud. Kak Ha OCHOBE acTpOHOMHMYECKHUX SIBJICHWM JIIOJIU
Hay4YWINCh U3MEPATH BPEMsI U BECTU KaJIEHIAPh.

e y3HaTh, Kak Onarojaps pa3BUTHUIO ACTPOHOMHM JIIOJU MEPEUUId OT MpPeACTaBICHUS
TEOLIEHTPUUECKON CHUCTEMbl MHpPa K PEBOJIIOIMOHHBIM MPEJCTABICHUSM Te€NOIEHTPUUYECKON
cucrteMbl Mupa. Kak Ha ocHOBe mocieqHel ObUIM OTKPBITHI 3aKOHBI, YIPABISAIOIINE JIBUKECHUEM
IUTAHET, U M03]IHEE, 3aKOH BCEMUPHOTO TATOTEHUS.

® Ha [IPUMEPE UCIIOJIB30BAHMSI 3aKOHA BCEMUPHOTO TATOTEHUS MOJIYYUTh MPEACTABICHUS O
KOCMHUYECKMX CKOpPOCTSIX, Ha OCHOBE KOTOPBIX pAaCCUMUTBIBAKOTCS TPAEKTOPUHU IOJIETOB
KOCMHUYECKHX allapaToB K IUIaHETaM. Y3HaTh, KaK IMPOSABISAET ce0s BCEMHUPHOE TATOTEHHE Ha
SBJICHUAX B cucTeme 3eMisi—JIyHa, ¥ HBOJIIOIUIO 3TOM CUCTEMBI B OyAyILEM.

® y3HATh O COBPEMEHHOM IIpPE/ICTaBICHUH, O cTpoeHHH COJHEUHOI CHCTEMBI, O CTPOCHUU
3eMiIu Kak IJIaHeThl ¥ MPHUPO/Ie MapHUKOBOTO 3(dexTa, 0 CBOMCTBAX MJIaHET 3eMHOM TPYIIbI U
IUTAHET-TUTAaHTOB M 00 UCCIIEIOBAaHUSX acTEPOUI0B, KOMET, METEOPOHIOB U HOBOT'O KJlacca
HEOECHBIX TeJ KapJIMKOBBIX TJIaHET.

® [IOJIyYUTh MPEJACTABICHHE O METOJaX acTpOo(U3MUYECKHX HCCIEOBaHUN U 3aKOHaX
(bU3HUKHUX, KOTOPBIE UCTIOIB3YIOTCS IS U3yueHUsl (U3NUYECKU CBOMCTB HEOECHBIX TEIl.

e y3HaTh Npupoy CoJIHIIA U €0 AKTUBHOCTH, KAK COJTHEYHAsl aKTUBHOCTD BJIMSET HA KIIMMAT
u Ouocgepy 3emiu, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOYKHO PAacCUUTaTh BHYTPEHHEE CTPOCHHE
ConHua ¥ kak HaOMIOAEHMS 32 MOTOKaMU HEUTpuHO oT CoJiHIIa MOMOTJIM 3arjisHyTh B LIEHTP
ConHua u y3HaTh 0 TEPMOSIIEPHOM HCTOUYHUKE SHEPTHH.

® y3HaTh, KaK ONpPEAEISIOT OCHOBHBIE XapaKTEPUCTHUKU 3BE3J U HX B3aUMOCBS3b MEXKIY
co00M, 0 BHYTPEHHEM CTPOEHUH 3BE3/] M HCTOYHHUKAX UX SHEPTUU; O HEOOBIUHOCTHU CBOMCTB 3BE3]T
OeTbIX KapJIUKOB, HEUTPOHHBIX 3BE3]T M YEPHBIX JbIP. Y3HATH, KaK POXKIAIOTCA, )KUBYT U YMHUPAIOT
3BE3 B



®  y3HATh, KaK 110 HAOIIOICHHUSIM MYJIbCUPYIONIUX 3BE3T U T ONPENENIATh PACCTOSHUS J10
JPYTUX rajJakTUK, KaK aCTPOHOMBI 110 HAOII0I€HUAM JIBOMHBIX U KPATHBIX 3BE3]] ONPEIEIAIOT UX
MAaccChl.

e [lomyunTs npencraBiieHus O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3]1 U Y3HATh KaK B 3BE37ax
00pa3yroTCs TAXKENbIE XMMUYECKHE IIEMEHTBI.

e VY3HaTh, KaKk ycTpoeHa Hama ['amaktuka — Mueunsiii IlyTs, Kak pacrpesnesneHnsl B Hel
paccesiHHbIE M IIapOBBIE 3BE3/IHBIC CKOIUICHUS M O0Jiaka MEX3BE3MHOro raza u mbiiu. Kak c
IOMOIIbI0 HAOMIONEHUH B HMH(PAKpacHbIX JydaxX YAAJIOCh IMPOHUKHYTH 4epe3 TOJIILY
MEX3BE3THOTO I'a3a U IbUIM B LEHTP | allakTUKY, YBUIETh IBUKEHHE 3BE3] B HEM BOKPYD
CBEPXMACCUBHOM YEPHOM JIBIPHI.

e JlomyunThs mNpeACTaBICHUE O PA3IMYHBIX TUINAX TANAKTHK, Y3HAThb O MPOSBICHUAX
AKTUBHOCTH TAJAKTHK W KBa3apoB, PACHPEACICHUN TAIaKTUK B MMPOCTPAHCTBE U (POPMHUPOBAHUHI
CKOIUICHHH U STYEUCTOU CTPYKTYPBI UX PACIIPEACICHUS.

e V3HaTh O CTPOCHHUHU M SBOJIIOLUU YHUKAIBHOTO 00bekTa Beenennoii B nenom. [Ipocnenuts
3a pa3BUTHEM MPECTABICHHUI O KOHEYHOCTH B OeCKOHeUHOCTH Beenennoid, o pyHnameHTaabHbIX
napajgoKcax, CBI3aHHbIX C HUMHU.

e [loHsaTh, KaK U3 HAOJIIOJAEMOrO0 KpPAaCHOTO CMEUIEHMsI B CIEKTpax JalEKUX TIajJaKTUK
IPUILUIM K BBIBOJY O HECTALlMOHAPHOCTH, pacliupeHun BeeneHHoM, 1, 4To B MPOILIOM OHA Oblia
HE TOJBKO IIOTHOM, HO M TOpAYEH M, 4TO HAOJII0JaeMOe PETUKTOBOE U3Ty4YE€HUE MOATBEPKIAALT
9TOT Ba’KHBIN BBIBOJ| COBPEMEHHON KOCMOJIOTHH.

e V3Harb, KaK OTKPBUIM YCKOPEHHOE pacIIMpeHHe BCeneHHOM M €ro CBA3bI0 ¢ TEMHOU
SHEPIrUeU U BCEMUPHON CUIIOW OTTAJIKUBAHMS, IPOTUBOCTOSIIEH BCEMUPHON CUJIE TATOTCHHUS.

e V3HaThb 00 OTKPHITMM 3K30IUIaHET — IUIAHET OKOJIO JPYTUX 3BE3]] M COBPEMEHHOM
COCTOSIHUM MPOOJIEMBI TOUCKA BHE3EMHBIX LIUBUIIN3ALUI U CBSA3U C HUMHU.

e Hayuutbcs npoBoauTh MpOCTEiIINE aCTPOHOMHUYECKHE HAOIIOACHUS, OPUEHTUPOBATHCA
cpeau SpKUX 3BE3N M CO3BE3AMN, HM3MepATh BbICOTHI 3BE31 U CosHLA, OINpenensaTh
ACTPOHOMMYECKMMHM METOJaMHM BpeMsl, LIMPOTy MU JOJIrOTy MecTa HaONIoNEHUH, H3MepsTh
nuametp CoslHIIa U U3MEPSITh COTHEYHYIO aKTUBHOCTD U €€ 3aBUCUMOCTh OT BPEMEHH.



COIEPKAHHUE
BBeeHue B aCTPOHOMMIO
Ctpoenue n MmacmiTadbl BeesieHHOM, U COBpeMeHHbIe HAOII0IeHU .

Kakue Tena 3anmonsstor Beenennyro. KakoBbl MX XapakTepHbIE pa3Mepbl UPACCTOSHHS
Mexny HuMmu. Kakue ¢usznyeckue ycoBUs BCTpeUaroTcs BHUX. Beenennas pacmupsiercs.l e u
Kak paboTaroT caMble KPYMHbIE ONTHYECKHE TeleCKOmbl. KakacTpoHOMBI HCCIEAYIOT ramma-
n3nyyenue Beenennoii. UTo yBUAEIUTPaBUTALIHOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIBI.

Actpomerpus
3Bé31HOE He0O M BUAUMOE IBHKeHUE HeOeCHbIX CBETHJI

Kakue 3B&3151 Bx0aaT B co3Be3nus Opuona u Jlebens. ConHie IBUKETCANO SKIMITHKE.
[Tnanets coBepmaioT nerieodpasHoe ABmxkenne.HebecHpie koopauHaTel. YTo Takoe HEOCCHBIN
9KBaToOp U HeOecHbIl MepuanaH. Kak cTposTIKBaTOpUaIbHYI0 CHCTEMY HEOECHBIX KOOpHMHAT.
Kak CcTposSTropu30HTAIBHYIO CHCTEMY HEOECHBIX KOOpAWHAT.Buammoe IBMKEHUE IUTAHET U
Connna. [letneobpazHoe ABMKEHUE TUTAHET, MOMATHOE U MPSMOE JIBI)KEHUE TUTaHeT. DKIUITHKA,
30/IMaKkanbHbIe co3Be3aus. HepaBHOMepHOe ABMkeHneCoHIIA MO SKIUITHKE.

JBrxxenue Jlynsl u 3atmenusiPaspl JIyHbl 1 CHHOIMYECKUN MECHL, YCIIOBUS HACTYILJICHUS
COJIHEUYHOTO wWIyHHOro 3armeHui. [loyemy mpoucxoast conHeunble 3armenus. Capoc
uIpeAcKasaHusl 3aTMeHuid. Bpemst u kaneHnapb3BE3HOE M COJIHEYHOE BpEMsi, 3BE3NHBIA U
TPONMMYECKUH TOJ. Y CTPOHCTBO JIYHHOTO UM COJIHEUHOTO KaJIeHJapsi, MpoOJIeMbl UXCOTJIaCOBaHUS
KOnuanckuii U rpuropranCcKuil KajaeHaapH.

HebecHasi MexaHMKa
I'eimoneHTpuyeckas cucreMa Mupa

[IpenacraBnenuss o crpoennn CoJHEYHOM CHUCTEMbl B AaHTUYHBIE BpPEMEHA WB
CpeIHEBEKOBbe. ['enmoneHTpruueckas cucTeMa MHpa, J0Ka3aTeIbCTBOBPAIICHUS 3€MJIM BOKPYT
Comnna. [Napannake 3BE311 1 onpeIeTICHUEPACCTOSHUS 10 HUX, MTapCeK.

3akonbl Keniepa

OtkpeitTue UW.Kennepom 3akoHOB nBuxkeHHs uaHeT. OTKpbiTHE 3akoHaBcemupHoro

TATOTeHUs U 00001EHHbBIE 3ak0HBI Kemnepa. OnpenenenneMacc HeOECHBIX Tell.
KocMmuyeckue ckopoctn

Pacuétsl mepBoii 1 BTOpOil KOCMHUYECKOH CKOPOCTH U uX ¢pusndeckuiicmbici. [Tonér FO0.A.

["arapuna BOKpyr 3eMiu 1o KpyroBoi opoure.
MexnianeTHbIE epestéThl

[TonsiTHe onTUMaNbHON TPAEKTOPUHU MOJIETA K IUIaHEeTe. Bpems monéra KIutaHeTe U JaThbl

CTapTOB.

JlyHna u eé Biausinue Ha 3eMJI10

Jlynsslii pensed u ero npupona. [IpunusHoe B3aumozericteue MexayJlynoit u 3emnéit.
Vnanenne JlyHsl oT 3emnu W 3ameqieHue BpamieHus3emud. Ilpeneccus 3eMHOM ocH U
IIpeJIBapeHNEe PaBHOIEHCTBUI.

CTpoeHue COJTHEYHOI CHUCTEMBI
Cospemennble npeacrasiieHust 0 CoHe4HOl cucreme.

CocraB ConneuyHoi cucreMbl. [lmaHeTbl 3€eMHOM TpYIIBI M IIJIAHETBI-TUTAHTBI, WX
npuHIUNUagbHble pazanuust. O6nako komer Oopta u [oscKoitnepa. Pasmeps! Ten conHeuHoi
CUCTEMBI.

ITnanera 3emus

®dopma u pazmepsl 3eminu. Bayrpennee crpoenue 3emun. PonpnapaukoBoro 3¢ dexra B
(dbopMHpOBaHUHU KIMMaTa 3eMITH.

IlnaneTsl 3eMHOM IPyNIIBI

NccnenoBanus Mepkypusi, Benepsl 1 Mapca, nx cxoxects ¢ 3emnéil. KaknapHuKoBbIi
3¢ dexT rpeeT MOBEPXHOCTh 3eMiTn U neperpeBaetarmocdepy Benepri. Ecte i xu3nbp Ha Mapce.
Opoumonus opoutcnyTHkoB Mapca @oboca u [leiimoca.

Il1aHeTbI-TUraHTBI



@usnyeckue cpoiictBa IOnutepa, CartypHa, VYpana u Henryna.Bynkanuueckas
JesaTenbHOCTh Ha cnyTHuke FOnurepa Ho. [Ipupona KoaeuBOKpyT MIaHET-TUTAHTOB.
Ili1a”HeThI-KAPJIUKH U UX CBOMCTBA.
Mauible Tesia CoTHEYHOM CHCTEMBbI
[Tpupona u aBmxkenue acrepouioB. Crienndrka ABMKESHUS TPYINIACTEPOUI0B TpOSIHIICB U
I'pexos. ITpupona u nemwxenue komet. [TosicKotinepa u O6mako komet Oopra. [Ipupoma meteopon
U METEOPUTOB.
MeTeopbl 1 METEOPHUTHI
[Ipupona mnanmarommx 3BE3J, METEOPHbIE MOTOKM W HX paguaHThl. CBA3bMEXKIY
METEOPHBIMU NOTOKaMH U KoMeTaMu. [Ipupona kameHHBIX MKele3HbIX MeTeopuToB. [Ipupona
METEOPUTHBIX KPATEPOB.
IlpakTHyeckas actpodusuka u puzuka CoaHua
Metoabl acTpOGU3MUYECKUX UCCIACA0BAHNMI
YCTpONCTBO U XapaKTEPUCTHKU TEIECKONOB pedpakTopoB u pedrieKTopoB.Y CTPOHCTBO
PaAMOTENECKOIIOB, PAAHOUHTEPPEPOMETPHI.
CoJHne
OcnoBuble xapaktepuctuku ConHita. OnpeneneHne Macchl, TeMIepaTypbl XUMHUUECKOTO
cocraBa Connua. CtpoeHue conHedHor arMocdepbl.ColHeYHass aKTUBHOCTh U €€ BIMSHHE Ha
3emutio u 6mochepy.

Buyrpennee crpoenune CosHna

Teopernueckuii pacy€t temneparypsl B ieHTpe ConHua. SnepHbIMUCTOYHUK SHEPTUH U
TEPMOSIICPHBIE PEaKLMM CUHTE3a Telus U3 BOJAOPOAA,lIepeHOC sHepruu u3 neHtpa CosHLa
HapyXXy, KOHBEKTHBHAas 30Ha.HeWTpuHHBIA Teneckonm W HaONIONEHUS MOTOKAa HEHTPUHO OT
Connua.

3BE31bI
OcHOBHBIC XapaKTEPUCTHKH 3BE3]

OmpenienieHe OCHOBHBIX XapaKTEPUCTUK 3BE3M: MACChl, CBETHMMOCTHU,TEMIIEPATyphl U
XUMHYECKOro coctaBa. CrekTpanpHas KilacCUPUKAUs3BE3n M €€ (QHU3NYEeCKHe OCHOBBI
JnarpaMma «CHneKTpabHbIN KIacc» —CBETUMOCTh 3BE3/, CBSI3b MEKY MacCOil U CBETUMOCTBHIO
3BE3 L.

BuyTpeHHee cTpoeHue 3BE37
CrpoeHnue 3Be3/1bl INIAaBHOM mociieoBaTeNbHOCTH.CTPOEHHE 3BE3]] KPACHBIX TMTAHTOB U
CBEPXTUTaHTOB.
Beable kapJimku, HEMTPOHHBIE 3BE3/1bI, MYJIbCAPbI U YEPHBbIE AbIPbI
Crpoenue 383/ OenbIX KapiauKOB U Mpesen Ha ux Maccy — npeaenYanapacekapa. [lynbcapsl u
HEUTpOHHBIE 3BE3/bI. [Iprpona 4EPHBIX ABIP UMX MTApaMETPBI.
/BOiiHbIE, KPaTHBIE U NMepeMeHHbIe 3BE3/1bI

HaGmtoienust ABOMHBIX U KPaTHBIX 3BE3/. 3aTMEHHO-TIEpEeMEHHbIe 3BE3 b OnpeneneHue
Macc ABOMHBIX 3BE3 . [lynbcupytomue nmepemMeHHbie 3BE3/bI,KpUBbIC N3MEHEHUS OJ1ecKa medeuns.
3aBUCHMOCTh MEXIY CBETUMOCTBIO UIEpUOAOM mynbcanuil y nedenn. Lebenapr — masku Bo
BcenenHoi, MOKOTOPBIM ONPENEIISIIOT PACCTOSAHUS JO TAIEKUX CKOIUICHHUI U TATAKTHUK.

HoBble 1 cBepxHOBbIE 3BE3/1bIXAPAKTEPUCTUKHU BCIBIIIEK HOBBIX 3BE3/. CBS3b HOBBIX
3BE3]] ¢ TECHBIMMJIBOMHBIMHU CHCTEMaMH, COJAEp alluMu 3Be3ny Oenblii kapnuk.lleperexanue
BEIIECTBA U SICPHBIN B3PHIB HA TMOBEPXHOCTH Oenorokapiuka. Kak B3phIBalOTCS CBEPXHOBHIE
3BE3MIbI. XapaKTEPUCTUKHUBCIIBIIIEK CBEPXHOBBIX 3BE3M. ['paBUTAIMOHHBIN KoJIamc Oenoro
KapJiMkac Maccord Yanjapacekapa B COCTaBE TECHOW JBOWHOW 3BE€3/ibl — BCIBIIIKACBEPXHOBOM
NIEpBOTO TUIA. B3pbIB MACCHBHOW 3BE3/bI B KOHIIE CBOECHIBOJIIOIMM — B3PBIB CBEPXHOBOU
BTOpOTro Tumna. HabmoaeHne ocTaTKOBB3PHIBOB CBEPXHOBBIX 3BE3. DBOIOUS 3BE3/: POKICHHE,
KU3Hb M CMEpPTh 3BE3APACUET MPOMOIKUTEIPHOCTA JKM3HM 3BE3NI pa3HOM Macchl Ha
TJIaBHOWIIOCIIEIOBATENBHOCTH. [lepexon B KpacHbIE TUTaHThl U CBEPXTUTAHTHINOCIIE UCYEPTIAHUS
BoZ0poaa. CIIOKOIHAs 3BOJIIOIUS MAaJTOMACCUBHBIX3BE3/T, U TPABUTALIMOHHBIN KOJUIAIIC U B3PHIB €



o0pa3oBaHUEM HEHTPOHHOW3BE3AbI WM YEPHOW JBIPhI MAacCHBHOM 3Be3nbl. OmnpenencHue
BO3pacTa3BE3IHBIX CKOIUICHUI U OTAEIBHBIX 3BE3]1 U IIPOBEPKA TEOPUH IBOJIIOLIMU
3BE3N.
Mueunbiii IIyTh
I'a3 u nbLIb B I'astakTHKE

Kak oOpa3yrorcs orpaxarenbHble TyMaHHocTH. [louemy  cBeTsaTcsanugys3Hble
TYMaHHOCTH
Kak KOHLIEHTPUPYIOTCS Fa30BbIE U NIBUIEBBIE TYMaHHOCTH B ['amakTuke.

PaccesiHHBIC M IIAPOBbIE 3BE3AHbIC CKOIICHUS

HalGmromaembie CBOMCTBAa pacCessHHBIX 3BE3NMHBIX CKOIUIeHHM.Habmromaemple cBolicTBa
LIapOBBIX 3BE3HBIX CKOIUICHUH. PacnipenenieHnen xapakrep ABUKEHHS CKOIUIEHUM B [ aakTuke.
Pacnipenenenue 3BE31,CKOIUICHUH, ra3a U nbuld B 'anaktuke.CBepxmaccuBHas 4€pHas Jplpa B
nentpe ['anakTuku u kocmMuueckue ydn. MHppakpacHbie HAOIOIEHHS ABIKEHUS 3BE3/1 B LIEHTPE
["anakTuku noOHapykeHue B HeHTpe ["aaKTHKU CBEpXMAaCCUBHOM YepHOU ABIPHI.
Pacuér napamerpoB cBepxmaccuBHOW u€pHOM IbIpbl. HaOmroneHHAKOCMUYECKUX Jyded M uX
CBSI3b CO B3pbIBAMH CBEPXHOBBIX 3BE3].

I'anakTukn

Kak knmaccudunmpoBanu ramakTukd 1o ¢opmMe M KaMepToHHas auarpammaXaOoia.
CBolicTBa CHUpPAJIBHBIX, JJUIMITUYECKUX W HENpaBWIbHBIXIaJakTUK. KpacHoe cMmenieHue B
CIIEKTpax TAJIAKTUK U ONPEEICHUEPACCTOSHUS 10 HUX.

3akon Xa00.1a
Bpaienue rajiakTuk ¥ TéEMHas MaTepusi B HUX.
AKTHBHbIE T'AJIAKTHKH M KBa3aphbl

[Ipupona akTUBHOCTH TajakTUK, PAAUOTalIakKTUKHM U B3aUMOJICUCTBYIOIIMETaIaKTUKU.

HeoObrunble cBoiiCTBa KBa3apoB, UX CBS3b C APaMU TaJaKTUKN AKTUBHOCTBIO YEPHBIX JIbIP B HUX.
CkonjieHus raJJakTHK

HaGmromaembie cBOMCTBa CKOTUICHWM TaJIAKTUK, PEHTTEHOBCKOE M3IIyYCHHE, TeMIIepaTypa
U Macca MEXrajlakTH4eCKOro ra3a, HEeOOXOJMMOCTbCYIIECTBOBAaHUS TEMHOW MaTepuu B
CKOIUIEHHAX TasakTUK. OIleHKa MacChITEMHOM MaTepuu B CKOIUIEHHUSX. Sluencras CTpyKTypa
pacnpeneneHusAraIakTUKY CKOIIJIEHUH TaJIaKTHK.

Crpoenne v 3Bo0LMA BeeleHHOM

Koneynocts #m  0eckOHe4HOCTHh BceelleHHOH —  MapajgoKCHIKJIACCHYECKOM
KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TSTOTEHUS W MPEJCTABICHUS O KOHEYHOCTH HOECKOHEUHOCTH
Bcenennoi.  @OTOMETpUYECKMI  MAapaJoOKC  MIPOTHBOPEYUS  MEXAY  KIACCUYECKUMH
NpeCTaBICHUsAMU O cTpoeHuuBceneHHON M HabmogeHusAMU. HeoOXoauMocTh MpHBIEYEHUS
oOuieTeopu  OTHOCUTENBHOCTH JJIi MOCTpoeHus Mozaenu Bceenennoil.  CsizpMexny
TEOMETPUUYECKHUX CBOMCTB IPOCTPAaHCTBA BeeneHHo cpacnipeieieHneM U ABUKEHUEM MaTEPUN B
Hell.

Pacmupsiromasica Beesiennas
CBsi3p CpemHEeW TUIOTHOCTH MaTepUH C 3aKOHOM paCIIMPEHUS] UT€OMETPUUYCCKUMHU
cBoiictBamu Bcenennoil. EBknupgoBa u HeeBkimpoBareomeTpus Bceenennoil. OmnpeneneHue
panuyca u Bo3pacta Bcenennoi.Mogens «ropsueid BceneHHON» U PEIUKTOBOE W3JIYUYEHHS.
OOpa3zoBaHre XHMHUYECKHX OJIIeMEeHTOB BO Bcenennoii. OOwnue renus BoBceneHHONH u
HE0OXO0AMMOCTh 00pa30BaHMsI €r0 Ha paHHMX dTanaxdBoronuu Beenennoi. HeooxoaumMocTs He
TOJIKO BBICOKOW TJIOTHOCTHBEIIECTBA, HO M €ro BBICOKOW TeMIepaTypbl Ha paHHUX H3Tamax
sBooIMMBcenenHol. PeukToBOE M3nydeHne — U3JIy4eHHue, KOTOPOEe OCTaloCch BOBcelneHHoi
OT TOpPSYEr0 W CBEPXIUIOTHOTO COCTOSHUS MAaTE€pUU Ha paHHUXATamax Xu3HU BcelneHHOM.
HabGnromaembie cBoiicTBa penukTOoBOrom3iaydeHus. [louemy HeoOXoaumo mpuBiieueHUE OOIIeH

TEOPUUOTHOCUTEIBHOCTH JIJIsl TOCTPOEHUSI Mojiein BeeleHHOM.

CoBpeMeHHbIe TPO0JIeMbl ACTPOHOMUH
Yckopennoe pacuupenne BeesieHHoil 1 TEMHas YJHeprus




HaGnronenust cBepxXHOBBIX 3BE31 | THNA B AaNEKUX raJlakTUKaX M OTKPBHITHEYCKOPEHHOTO
pacipenust BcenenHoil. OTKpbITHE CHIIBI BCEMUPHOTOOTTANKHBaHUA. TEmHas sHeprus
yBeJIMUMBaeT Maccy BceneHHoil mno wmepeeé pacwmupenus. llpupoma cunsl BcecemupHOro
OTTAJIKUBAHUA.

OOHapy:xeHHe IUIaHET BO3JIe IPYTUX 3BE3 /1.

Habmronienus 3a qBukeHHeM 3BE3] M ONpEAENICHUS] MAacC HEBUIUMBIXCIYTHUKOB 3BE3],
BO3MYILAIOLIMX HMX NPAMOJIMHEHHOE ABM)KEHHE. MeToaploOHapykeHus sk3o1uianeT. OleHka
YCIIOBUM Ha IMOBEPXHOCTAXAK30IUIaHeT. [louck sk3ominaHeT ¢ KOMGOPTHBIMH YCIOBHUSIMH IS
JKU3HUHA HUX.

IHouckm xu3Hu u pasyma Bo Beesiennoii

Pa3zBuTue npexncraBieHuil 0 BOZHUKHOBEHUM M CYIIECTBOBAHUHU >KU3HU BOBCENEHHOM.
CoBpeMeHHbIE OLEHKH KOJIMYECTBA BBICOKOpa3BUThIXUMBWIM3auuid B ['amaktuke. [lombiTkn
0OHapyXEHUS U MOCHIJIKY CUTHAJIOBBHE3EMHBIM LINBUIIN3ALIUSIM.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema KosuuecTBo
4acoB

1 BBenenue 1

2 | Actpometpus 3)

3 | Hebecnas mexannka 3

4 | Ctpoenne COTHEYHOM CUCTEMBI 7

5 | Actpodusuka u 3BE31HAS ACTPOHOMUS 7

6 | MieuHslil myTh 3

7 | l'amakTukm 3

8 | Ctpoenue u sBomonust Beenennoit 2

9 | CoBpemeHHBIE TPOOIIEMBI ACTPOHOMUH 3

UTOoro

w
N




YuyeOHO-MeTOANUECKHE ITOCOOUS
Jlns yunrens:
1. Yapyrun B.M. Actponomust 10 — 11 xmacc (6a3oBsiii ypoBeHb), M. [IpocBemieHue
2017.
2. ITporpammsl i1 061ieo0Opa3zoBaTeIbHbIX yupexkaeHui. dusnka. ActpoHomus. 7-11
kiacc, B. A. Koposun, B. A. Opnos. — M. : [Ipoda, 2010 .;
3. Ocpkuna B. T. Actponomus. 11 kmacc: moypounsie miansl mo yueouuky E. I1.
JleButaHna. - Bonrorpan: Yuurens, 2006 r.
4. Jlemuenko E. A. Actponomusi 11 kiacc: moypounsie mianbl o yueOHuky E.IT.
JleButana. - Boarorpan, Yuurens 2003 T.
5. BoponnoB-BenbsimunoB b. A. MeTonuka npenojaBaHusi aCTPOHOMUU B CpEIHEN
mikose. [Tocobue mst yuurens, M. [Ipocsemenne 1985.
Jns yuanmxcs
1.Hapyrun B.M. Actponomus 10 — 11 kmacc (6a3oBbiii ypoBeHs), M. IIpocBemienue
2017.

1. http://school-collection.edu.ru Enunas KOJUIEKIIUS 1 (PPOBBIX

00pa3oBaTeNbHBIX PECYPCOB.


http://school-collection.edu.ru/
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