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BBEJAEHHUE

ACTpOHOMUSI 3aHMMaeT 0c000€ MECTO B CHUCTEME €CTECTBEHHO- HAay4YHBIX 3HAHUM, TaK KaK OHa 3aTparuBaeT IIyOMHHBIE
BOIIPOCHI CYHIECTBOBAHHUS YEJIOBEKA B OKPYXAIOLIEM MHUPE M B HEMl KOHIIEHTPUPYIOTCS OCHOBHBIE IIPOTUBOPEUUS MEXKIY ObITHEM
YyelloBeKa M €ro co3HaHueM. Ha mnpoTsiKeHHHM ThICAYENeTHH acTpOHOMHUS Inaraja B HOry ¢ (uiocoduel u penuruei,
uHpopMalrel, NmouyepnHyTod u3 HaOmoAeHW 3BE3AHOrO Heba, MUTajda BHYTPEHHUW MHUpP YEIOBEKa, €ro peIMruo3HbIe
IpeaCcTaBlIeHUs 00 OKpy»xkatoieMm mupe. Bo Bcex qpeBHUX (uinocodpckux IIKoIax acCTpOHOMUS 3aHMMajia Beayliee MecTo. Tak kak
aCTpPOHOMMS HE 3aTparmBaja HEMOCPEACTBEHHO YCJIOBHS KU3HU U JEATEIBHOCTU YeJIOBEKa, TO MOTPEOHOCTh B HEl BO3HMKAJIA Ha
0oJiee BHICOKOM YpOBHE YMCTBEHHOTO M JyXOBHOTO Pa3BUTHUS YEJIOBEKA, U MOATOMY, OHA Oblja JIOCTYNHA MOHUMAHUIO y3KOTrO
Kpyra 00pa30BaHHBIX JIFOJIEH.

Bcé coBpemenHoe ecrecTBO3HaHME: (PU3MKa, MaTemMaTHKa, Treorpadus W Apyrue HayKd — IMUTaJIOCh W Pa3BUBAIOCH
Oylaroiapsi pa3BUTHUIO aCTPOHOMHH. J[OCTATOYHO BCIIOMHHUTH MEXaHHUKY, MaTeMaTHMYECKHil aHanu3, pa3BuThie HbIOTOHOM M ero
NOCJIeIOBATeNIIMU B OCHOBHOM [IJIsi OOBSICHEHHS JBUKeHUsT HeOecHbIX Teil. COoBpeMEeHHbIE HJAEM U TEOpUHU: 00Ias Teopus
OTHOCHUTEIBHOCTH, (PU3UKA FIEMEHTAPHBIX YaCTUIl — BO MHOT'OM 3MKIYTCSl HA JOCTHXKEHUSIX COBPEMEHHOU aCTPOHOMUU, TAKUX €&
pa3nesnoB, Kak acTpo(pu3nka U KOCMOJIOTHSI.

UtoOBl MpaBUIBHO TMOHSATH COBPEMEHHOE E€CTECTBO3HAHWE, HEOOXOAMMO HM3ydaTh ACTPOHOMHUIO, TIPOHHU3BIBAIOIIYIO €T0 U
JEKAIIYI0 B €r0 OCHOBaX. MHOTHE CHEIMAIMCTBhl CUMTAIOT, YTO BOOOIE MpernojaBaHUE €CTECTBO3HAHMS HAJ0 MOCTPOUTH Ha
OCHOBE €Tr0 aCTPOHOMHUYECKUX KOpHEH. Ilo-BMAMMOMY, TaKOW MOAXOJ IMO3BOJUT HE TOJIBKO MOBBICUTH Kauye€CTBO €CTECTBEHHO-
HAy4YHOTO 00pa30BaHMsl, HO U PEIIUTh MPOOJIEMY MOTEPH MHTEPECA YUAITUXCS K U3YUCHHUIO ECTECTBEHHBIX HAYK.

[leparoru-ncuxojaoru MpeAynpexaaroT 00 OMacCHOCTH TaKOW opraHu3aluu OOYy4YEeHHUs, KOrJa YYEHUKOB MOOYXKAAloT
OpPHUEHTUPOBATHCS HA OICHKY YUUTEIsI, @ HE BBITIOTHATH 33/1a4M C IENbI0 HAWTH NMpaBuiibHOE penierrne. OHM 0c000 MoYEPKUBAIOT,



YTO MHTEpeC JeTed K OOy4eHHI0 BO MHOTOM 3aBHCHUT OT T€X BHYTPEHHHMX Harpaj, KOTOPbIMH OHU HOOUIPSIIOT ceOs, OCBauBas
HOBBI MaTepuan. YUEHUK NPHOOpETaeT YBEPEHHOCTh B CBOMX CHJIaX U CIOCOOHOCTSIX, CHPAaBISAACh C OYEPEIHOM 3ajayei,
OTKpbIBas JIJIsl c€0s1 HOBYIO 3aKOHOMEPHOCTb, OH YUHUTCS Ha MPAKTUKE — TaK K€, KaK U B3POCIIbIE.

[Ipennaraemoe mocoOue aapecoBaHO yduTenssM (U3MKU UM aCTPOHOMHUHU, pabOTArOUIMM IO aBTOpPCKOM mporpamme B.M.
YapyruHa, UCMoIb3yIOIIUM B paboTe yueOHUK JaHHOTO aBTOpa.

B nmocoOuu naHbl peKOMEHIalUU M0 U3YYEHHUIO TeM, COCTaBISAIOIIMNX cojiepkaHue Kypca actpoHomuu B 10 unum 11 kiacce
6azoBoro ypoBHs. CojzepkaHue Kypca peanusyercst B TeueHue oaHoro roja (B 10 unmum 11 kmacce) 3a 36 yacoB u3 pacuéra 1 4 B
HEZeN0. DTOT JIMMHUT BPEMEHU U OOYCIIABIMBAET PsAJi METOAMYECKMX OCOOEHHOCTEH Kypca: cHayasia MPUBOAUTCS OCHOBHAS IENb
U3Yy4EeHHs TEMbI U TPeOOBaHUA K MOJITOTOBKE YYaIlIUXCsl, 3aTeM — MOYPOYHOE IJIAHUPOBAHUE M PEKOMEH/IALUU K KaXKIOMY YPOKY.

Martepuan yuyeOHMKa BKIIIOYAET JEBATh TEM, KaKJas M3 KOTOPBIX paszzesnieHa Ha maparpadsl. Ilepen kaxkmoit Temoil B
pyopuke «KOpoTKO O TJIaBHOM...» MPUBOJUTCS WHTEPECHBI Hay4dHBIA (DAKT MM BBICKA3bIBAHHE OJHOTO M3 BEIUKUX YUYEHBIX,
KOTOPBIE OTPAXKAIOT CYTh COAEP>KAHUS TEMBI.

[Taparpad HaunHaeTrcss ¢ BBOJHBIX pPYyOpuK «BbI y3HaeTe...»,

«Bcnomuwure...». PyOpuka «Bbl y3Haere...» 3HAKOMHT C OCHOBHBIMH BONpPOCAaMHU, KOTOpBIE H3y4aloTcs B maparpade.
PybOpuka «BcromHUTE...» TOJICKAXET, 4TO HEOOXOUMO BCIIOMHUTH U3 PaHEE M3YUYEHHOIO MaTepuaia, Jjisi TOr0 YTOObl YCBOUTH
HOBBI MaTepHrall.

OcHOBHOM TEeKCT maparpada COmpoBOXKIAIOT pyOPUKH, KOTOPBIE IOMOTYT Ty0sKe MOHSATh HanOoJee BaXHBIM MaTepral.

B pyOpuke «AcTpoHOMHUYECKHU OJOKHOT» COJEpKATCI HMHTEPECHBIE CBEACHUS U JONOJIHUTENIbHAas WH(oOpManus K
OCHOBHOMY TEKCTY maparpada.



PyObpuka «Mou acTpoHOMHYECKHE HAOJIONECHUS» TIOMOXKET HAyYUTbCAd MPOBOAUTH TIPOCTHIE ACTPOHOMUYECKHE
HaOJI0ICHU S, WILTIOCTPUPYIOLIUE CYTh ACTPOHOMHUYECKOTO SIBJICHUS WIH O0BEKTa.

PyOpuka « ACTpOHOMHUYECKHI KaleHI0CKOI» WILTIOCTPUPYET TEKCT naparpada npuMepamMmu U3 KU3HU U HAYKH.
duznyeckre 3aK0HbI U (HOPMYJIIBI Taparpada BelieNeHbl B pyOpuke « Buumanuey.

Fpa(I)I/I‘IeCKI/Iﬁ 9JICMCHT B BUAC JYIIbI AKOCHTUPYCT BHUMAHHC HA BHYTPCHHCM COICPKAHHUHN PUCYHKA, ICTAIIU3HUPYCT
I/1306pa)KCHI/I€ ACTPOHOMHYCCKOT'O ABJICHUA UJIIN 00BEKTA.

B naparpa(l)e TAKKC HOaHbl CCbUIKHM B BHAC CTPCIIOK. Oun IMOKA3bIBAOT, YTO JIA U3YUYCHUA AAHHOI'O MATCpHAlda MOKHO
AOIIOJTHUTCIIBHO HUCIIOJIB30BATh TCTPAAU-IIPAKTUKYM WJIU 3aJaYHUK.

Ha mocnegnet crpanuiie Kaxaod TiaBbl cojaepkarcs pyopuxu «lloaBeaém uroru», « Bormpocsr s 00CyKIeHU .
B pyopuke «IloaBeném uTorm» mpuBOASITCS OCHOBHBIE BBIBOJIBI M MJICH, COJIEpIKAIIIUECs B TJIaBe.

Bormpocsl, coxepxamuecs B pyopuke «Bompockl s 0OCYKIEHHS», HOCSAT IMPOOJIEMHBIM XapakTep W MOTYT CTaTh
WHTEPECHOU TEMOM JJI TUCKYCCHH.

Ccbuiku Ha HWHTEpHET-pecypchl U JUTEpaTypy MO3BOJST MPHUBICYb TOTOJHUTEIbHBIE HCTOYHUKM HH(POPMALUU TPU
W3y4YECHUU TEMBI.



COJEPKAHHUE KYPCA
BBeaeHue B aCTPOHOMMUIO

CtpoeHue n macwtabbl BceneHHoid, n coBpemeHHble HabaoaeHua

Kakue Tena 3anonHatoT BceneHHyto. KakoBbl ux XapaKTepHble pa3mepbl NPACCTOAHUA MeXdy HUMWN. Kakune ¢M3quCKMe

YC/10BUA BCTPeYvatoTcAa BHUX. BceneHHaAa paclumnpaeTca.

F}IG N KaK pa60Ta10T CaMBIC KPYIIHBIC OIITHYCCKUC TCJICCKOIIBI. Kak ACTPOHOMBI HUCCIICAYIOT TaMMa-U3JIy4YCHHUC Bcenennoii.

Yto yBUAETUTPABUTALIMOHHO-BOJIHOBBIE 1 HEUTPUHHBIE TEJIECKOIIBI.
AcTtpomeTpusa

3Bé3aHoe He60 n BuaUMmoe gBuxKeHue HebecHbIX CBeTUN

Kakue 3BE3nmb1 Bxomar B co3Be3auss Opuona u JleOens. ConHue nBWKETCS Mo skimnTuke. [lmaHeTsl coBepiiaroT
netTiaeo0pa3Hoe IBUKCHUE.

HeGecHple KOOpAMHATHI

UYro Takoe HeOecHBIN 2KBaTOp M HEOECHBI MepuauaH. Kak CTposAT SKBaTOpHAIBHYIO CUCTEMY HeOecHBIX KoopauHat. Kak
CTPOSIT TOPU3OHTAIBHYIO CUCTEMY HEOECHBIX KOOPINHAT.

Buaumoe aBmxenne miaaner 1 CoiHmna

HGTJIGO6p33HOC ABHJKCHHUC INNIAHCT, IIOINATHOC W IIPAMOC JAIBHIKCHHC ILJIAHCT. :‘)KJ'II/IHTI/IKa, 30ANaKaJIbHBIC CO3BC3M.



HepaBnomepnoe nukenue CoHIA MO SKIUITUKE.

JBukenue JIyHbI 1 3aTMEeHUSA

@a3pl JIyHbl U CHHOIMYECKHUM MECSL, YCIOBHMS HACTYIUIEHUs COJHEYHOI'O M JIYHHOro 3atMeHuiu. llouemy mpoucxomsar
coJiHeuHble 3aTMeHns. Capoc U MpeACKa3aHus 3aTMEHUI
Bpems u kanenaapnb

3BE3HOE U COJTHEUHOE BpeMsi, 3BE3HBIN U TPONTMUECKUN TO/I.

YCTpOHCTBO JIYyHHOTO M COJIHEYHOTO KajleHjaapsi, MmpobseMbl uX corjacoBaHusi HOnuaHckuéi W TPUTOPUAHCKUN
KaJICHAAPH.
Hebecnas mexannka
I'etmouenTpuyeckas cucreMa Mmupa

[IpencraBnenust o ctpoeHnr COJIHEYHON CHCTEMBbI B @aHTHUYHBIE BPEMEHA UB CPEIHEBEKOBBE. | €TMONEHTpUYECKAs cUCTEMA
MUpa, J0Ka3aTeNbCTBO BpauieHus 3emiid BOKpyr CounHia. [lapamiakc 3BE311 U onpefiesieHne pacCTOSIHUS A0 HUX, MAapCeK.
3akonbl Kemiepa

OtkpeiTue M.Kennepom 3akoHOB ABUkEHUS IutaHeT. OTKpbITHE 3aKOHA BceMupHOro TAroreHus U 0OOOIIEHHBIE 3aKOHBI
Kemnnepa. Onpenenenne macc HeOECHBIX TeJ.
Kocmuueckue ckopoctu

Pacu€Tel mepBoil U BTOPOH KOCMHUYECKOW CKOpOCTH U WX (pusmdeckuii cmpich. [lonér FO.A. Tarapuna Bokpyr 3emiu 1o



KpYroBO# opOuTe.
MeskniiaHeTHbIE MePesTeéThI

IToHATHE ONITUMANIBHON TPAEKTOPUH MOJIETA K IUIaHeTe. BpeMs nosi€ra K nj1aHeTe ¥ JaThl CTapTOB.

Jlyna u e€ Biusinue Ha 3eMJI10
JIyuubiii penbed u ero mpupopa. IlpunuBHoe B3aumojeincTBue Mexay Jlynoit u 3emnéit. Ypaanenue Jlynsl ot 3emnu u
3aMeIeHne Bpaienus 3emud. [Ipeneccus 3eMHOM OcH U ITpeiBapeHUE PAaBHOACHCTBUM.

CTQOEHME C(_)I'IHE‘-IHOﬁ cucrembl

COBpEMEHHbIe npeacrasiaeHunAa o ConHeuHoOU cucteme.

CocraB ConneuHnoit cuctembl. [lnaHeTsl 3eMHOW TPYNNbl U IUIAHETHI- TUTAHTHI, UX NMPUHIMIHAIBHBIE pa3nuuus. Ob6iako
koMmeT Oopta u Ilosic Koitnepa. Pazmeps! Ten COMHEYHON CUCTEMBI.
Ilnanera 3emusn

dopma u pazmepsl 3emin. Buyrpennee crpoenne 3emiau. Ponb napHukoBoro s¢dexra B GopMupoBaHUN KIUMATa 3EMITH.
Il.1aHeTHI 3¢MHOM IPyNIbI

Uccnenosanust Mepkypus, Benepst 1 Mapca, nx cxoxects ¢ 3eminéii. Kak mapHukoBbiit 9 PekT rpeeT moBepXHOCTh 3eMIIH
u neperpeBaet atmocdepy Beneprl. Ecth nu xu3Hb Ha Mapce. OBomroiusa opout criyTHuKoB Mapca @oboca u [eiimoca.
Ili1aHeThI-TUTAHTHI

®usnueckue cpoiictBa FOnutepa, Carypna, Ypana u Hentyna. Bynkanndeckas nedatebHOCTh Ha ciyTHuke FOmutepa Ho.



IIpupona KoJIeBOKPYT IUIAHET-TUTAHTOB.
IlnanersI-kapjauku U ux cBoiictBa.MaJibie Tes1a COoJTHEYHOM CHCTEMbI
[Ipupona u nBuxkenue actepouaoB. Cnenuduka IBUKEHUS rpynn actepounoB TpostHueB u I'pexos. Ilpupona u aBmxenue

komert. [losc Koitnepa u O6nako komet Oopta. [Ipuposia MeTeopoB U METEOPUTOB.

MeTteopbl M METEOPUTHI

[Ipupona manmarommx 3BE3/, METEOPHBIE MOTOKHM M WX pajauaHThl. CBA3b MEXIYy METCOPHBIMU TMOTOKAMH M KOMETaMHU.
[Tpupona KaMEHHBIX U KEJIE3HBIX METeOPUTOB. [Ipupo1a METCOPUTHBIX KPATEPOB.
IpakTuyeckas acTpodu3uka u pusuka CoaHua
Metoabl acTpopu3NIECKUX HUCCIAEI0BAHUIM

YCTpoHCTBO M XapaKTEPUCTHUKU  TENECKONOB  pedpakTopoB U pediieKTOpOB. YCTPOMCTBO  PaJHOTEIECKOIIOB,
paanouHTephepoMeTpHI.
Connue

OcHoBHble xapakTepuctuku CosHna. OmnpenesieHHe Macchl, TeMIEpaTypbl U XxuMuueckoro cocraBa Connma. CTpoeHue
costHeuHol atMocdepsl. CollHeUHasi aKTUBHOCTh U €€ BIUSHHE Ha 3eMiTio 1 Omocdepy.
Buyrpennee crpoenue CoJiHIa

Teoperuueckuii pacuét temrneparypsl B eHTpe ConHua. SAepHblii HCTOYHUK YHEPTUM U TEPMOSIEPHBIE PEAKIIMU CUHTE3a

reJivsl U3 BOJIOPOJIa, MEPEeHOC dHepruu u3 neHTpa CosHia HapyKy, KOHBEKTUBHAsA 30HA. HEHTPUHHBIN TEIeCKON U HAOII0ICHUS



oToka HelTpuHo oT ConHua.
3B€3abl

OCHOBHbIE XapaKTePUCTUKM 3BE3,

Ornpenenenne OCHOBHBIX XapaKTEPUCTUK 3BE3/: MACChI, CBETUMOCTH, TEMIIEPATYPBl U XUMUYECKOr0 cocTaBa. CrniekTpaibHas
kiaccudukanus 3837 U e€ puznyeckre OCHOBBI. /[narpamMma «CreKTpaibHBIM KJ1acc» — CBETUMOCTH 3BE3/1, CBSI3b MEXKY MacCol
Y CBETUMOCTBIO 3BE3].

BHyTpenHee cTpoeHne 3B€31
CrpoeHue 3Be3/1bl INTaBHOM NOCIIEN0BATENBHOCTU. CTpOEHUE 3BE3/] KPACHBIX TUTAHTOB U CBEPXTUIAHTOB.

beJible KapJIMKH, HEUTPOHHbIE 3BE3/bI, MYJbCAPHI U YEPHBbIE AbIPbI
Ctpoenue 3BE3N OenbIX KapiMKOB M Mpeiesl Ha ux maccy — npenen Yanapacekapa. [lynbcapbl U HEUTPOHHBIE 3BE3BI.

IIpupona 4€pHBIX ABIPp UUX HapaMETPHI.
/IBoliHbIe, KPATHBIE U NIEPeMeHHbIEe 3BE3/bI

HaGmromenust ABOMHBIX W KpaTHBIX 3BE3A. 3aTMEHHO-TIEpeMEHHbIe 3BE3AbI. OrmpejencHue Macc JABOWMHBIX 3BE3L.
[Tynecupyromue nepeMeHHbIe 3BE3/bI, KpUBBIC M3MEHEHHs Ojiecka medensi. 3aBUCUMOCTbh MEXIY CBETHMOCTBIO U TIEPHOJIOM
nynbcanuidi 'y nedeun. edbeuapr — Masku Bo BceneHHOH, 1O KOTOPBIM ONPEICISIOT PACCTOSHUSA O MAIEKUX CKOIUICHHH W
rajJaKkTHUK.

HoBble ¥ cBepXHOBbIE 3BE3/1bI



XapaKTEpUCTUKH BCHBIIIEK HOBBIX 3BE3N. CBSA3b HOBBIX 3BE3J] C TECHBIMM ABOMHBIMU CHUCTEMAMH, COJAEPKAIUMH 3BE3AY
Oenbiii kapnuk. [lepeTexkanue BemiecTBa W AEPHBIA B3pHIB HA MOBEPXHOCTH Oesnoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBbBIE
3BE3/bl. XapaKTEPUCTUKH BCIIBIIIEK CBEPXHOBBIX 3BE37. ['paBUTAlMOHHBIA KoJutamic Oenoro kapiukac Maccod Yanapacekapa B
COCTaBE TECHOM JBOWHOMW 3BE3/1bl — BCIIBIIIKA CBEPXHOBOM IIEPBOTO THUIIA. B3pbIB MaCCUBHOU 3BE3/bl B KOHIIE CBOEH 3BOJIIOLIMU
— B3PbIB CBEpXHOBO BTOpOro tuna. HaGmoaeHne ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3.

JBOTIONMSA 3BE3/1: POKACHHE, )KU3HB H CMEPTh 3BE3/

Pacyér npogoIKUTENBHOCTH KU3HU 3BE3]1 pa3HOM MAacChl Ha IVIaBHOW NOCJIEA0BAaTEIbHOCTH. [Iepexol B KpacHbIE TUTaHThI U
CBEpXTMIaHThl TOCJIE HcuepnaHus Boaopoaa. CroKoHHas 3BOJIOLMS MaJOMAacCUBHBIX 3BE31, M I'PABUTALMOHHBIA KOJUIANC U
B3pBIB C 00pa30BaHUEM HEHUTPOHHOM 3BE3/bl MM YEPHOM ABIPHI MACCUBHOMN 3Be3/1bl. OIpeieeHre BO3pacTa3BE3AHbIX CKOMIJICHUH

1 OTJCIILHBIX 3BE31 U IMPOBCPKAa TCOPHUH 5BOJOIUHU 3BE3.

MneyHbii NyTb

a3 u nbinb B NanakTuke

Kaxk o0OpasyroTcs OTpakaTeIbHbIE tymanHocTu. Ilouemy  cBerarcsaauddy3Hble TYMAHHOCTH.
Kak KOHIIEHTpUPYIOTCS Ta30BbIE U MBUIEBbIC TYMAHHOCTH B [ aakTuke.
PaccesiHHbIe ¥ IAPOBBIE 3BE3IHbIE CKOILJICHUS
HabGmomaemble cBOWCTBA pacCEesTHHBIX 3BE3AHBIX CKOIUICHWN. HaOmromaemple CBOMCTBA MIAPOBBIX 3BE3IHBIX CKOIUICHHIA.

Pacnipenenenue u xapakrtep ABUKEHUS CKOIUIEHUH B [ anakTuke. Pactipenenenue 3BE3/, CKOILUICHU, Ta3a U NbUTK B ['amakTuke.



CepxmaccuBHasg 4y€pHas Jplpa B 1eHTpe ['anakTtuku u xocmuueckue yud. MHppakpacHble HaOMIOACHUS JIBHXKEHUS
3BE3] B LIEHTpe [ anakTuku moOHapyKeHHe B LIEHTpe ["aJlakTUKNU CBEPXMACCUBHOM YEPHOW  JBIPHI. Pacuér
napaMeTpoB CBEpXMAacCUBHOM u€pHOUW ablppl. HalOmrogeHus KOCMHMUYECKUX JIyded U HX CBSI3b CO B3phIBAMHU
CBEPXHOBBIX 3BE3I.
I'anakTukn
Kak knaccudunupoBanu rajakTuky no Gpopme U kaMepToHHas nuarpamma Xa06ma. CBONCTBA CIIMPAIbHBIX, JTUITHYECKUX
Y HENPABUJIbHBIX rajlakTUK. KpacHoe cMenieHne B CIIEKTpax rajJakTUK U ONPEIEIICHUE PACCTOSHUS 10 HUX.
3akon Xa00.1a
Bpaienue ranaktuk u TEMHas MaTepuUsl B HUX.
AKTHBHBIE TAJTAKTHKHA U KBa3aphbl
[Ipupona aKTUBHOCTH TalaKTUK, PaJUOTAIAKTUKA U B3aUMOJEHCTBYIONME TalakTUKU. HeoObIuHbIe CBOMCTBA KBa3apoB, UX

CBA3b C AApPaMH I'aJIaKTHUK U aKTHBHOCTBIO ‘{éprIX AbIPp B HUX.

CkonjieHus rajlakTHK

Hab6mromaemble CBOMCTBA CKOIICHUH TrajJaKTHK, PEHTICHOBCKOE M3IIyUCHHUE, TEMITepaTypa U Macca MEKTaJlaKTHIECKOTo Ta3a,
HEOOXOJUMOCTh CYIIIECTBOBAHUS TEMHON MaTepuH B CKOIUICHUAX rajakThk. OIeHKa Macchl TEMHOM MaTE€pPUU B CKOIUICHUSX.
SAyencras CTpyKTypa pacupeaeeHus TalakKTUKU CKOIUICHUN TrajlaKTHUK.

CtpoeHue n 3BonoumA BceneHHou




KoHeuHocTb M 6ecKOHeYHOCTb BceneHHO — napaaoKcbl K1aCCUYECKO KOCMOIOTUM.

3aKOH BCEMUPHOTO TATOTEHUS U MPEICTABIECHUS O KOHEYHOCTH U OeckoHeuHOCTH Beenennoi. @oToMeTpruuecKuil mapaaokce
U MPOTHBOPEUUS MEXIY KIACCUUYECKUMHU MpEACTaBICHUSIMU O CTpoeHuu BcenenHoit u HaOmiogeHusiMu. HeoOxonumocThb
npUBJIeYEHUs OOLIEH TEOPUH OTHOCUTEIBHOCTH I MOCTpoeHUs: moaenu Bceenennoil. CBsi3b MEXIy T€OMETPUUECKUX CBOMCTB
pocTpaHcTBa BeeneHHOM ¢ paciipeieieHueM U IBMYKEHUEM MaTEpUU B HEU.
Pacummpsiromiasica Beennennast

CBs13b Cp@}IHeﬁ IIJIOTHOCTU MATCPHUU C 3dKOHOM PACHIUPCHUA U TCOMCTPUYCCKUMH cBoiicTBaMu BceneHHOI. EBKJII/IZIOBa Hu

HeeBKJIM0Ba reoMeTpusi Beenennoil. Onpenenenue paauyca u Bo3pacra Beenennoil.

Mopgpenb «ropsiueit Beenennoi» u pennkroBoe usnydeHus. OOpazoBaHne XUMHUUYECKHX 3JIEMEHTOB BO Beenennoit. OOumnue reiaus
BO BcenenHoit u HeoOXOAUMOCTh OOpa3OBaHUS €r0 Ha PaHHHUX ATamax 3Boironuu Bceenennoit. HeoOxoammocTh HE TOIBKO
BBICOKOM IUIOTHOCTH BEIIECTBA, HO M €r0 BBICOKOM TEMIIEpATypbl HAa pAaHHMX ATarax 3BoJronuu BceenenHou. PemmkroBoe
U3IIyYEHUE — H3JIYyUYEHHE, KOTOPOE OCTAIOCh BO BCENIEHHOW OT TOpsSYEro M CBEPXIUIOTHOI'O COCTOSIHMS MaTe€puy Ha PaHHUX
sTamax >Xu3HW BcenenHoi. HaOmromaeMple CBOMCTBAa PENMKTOBOTO H3NydeHHUs. I[lodemy HE0oOXOAUMO NpUBJICUYCHHE OOIICH
TEOPUU OTHOCUTEIBHOCTH JIJISI IOCTPOEHUS MOAENN BeeneHHou.

COBpeMEHHbIe I'IQO5neMbI acTpoHomuun

YcKopeHHoe paclumpeHue BceneHHol U TEMHanA aHeprua



HaGmonenust cBepxHOBBIX 3BE34 | Tuma B Aal€KuMX TalakTHUKaX M OTKPBITHE YCKOPEHHOro paciuupeHus BceneHHoM.
OTKpbITHE CUJIBI BCEMUPHOIO OTTaJKUBaHMs. TE€MHas SHEPrus yBEIUWYMBAECT Maccy BceneHHONM mo mepe €€ pacIiMpeHws.
IIpupona cuiibl BceMUpHOTo OTTaaKUBaHUSA.

O0OHapy:keHuUe IUIAHET BO3JIe IPYTrUX 3BE31.

HaGmronenus 3a nBr>kKeHHEM 3BE3/ U OMPEJIETICHUSI MAaCC HEBUAMMBIX CITYTHHUKOB 3BE3/1, BO3MYILAIOIIUX UX MPIMOIUHEHHOE
nBUKeHUE. Metoabsl oOHapyxkeHus sk3oriaHeT. OlleHKa YCJIOBUM Ha MMOBEPXHOCTAX 3K3oruiaHeT. [lowck 3k3omiaHeTr ¢
KOM(OPTHBIMU YCIIOBUSAMHM ISl KU3HUHA HUX.

IHoucku xu3Hu ¥ pazyma Bo BeesreHHo#
Pa3BuTue npencraBieHnii 0 BOSHUKHOBEHUH M CYIIECTBOBAaHUM KU3HU BO BcenenHol. COBpEMEHHBIE OLICHKN KOJUYECTBa

BBICOKOPA3BUTHIX HI/IBI/IHI/IBaHI/Iﬁ B ['amaktuke. IloneITkn 06Hapy}KeHI/ISI N IIOCBIJIKHM CUTHAJIOB BHC3CMHBIM LINBHUJIN3allWAM.



IPUMEP PABOUYEH ITPOI'PAMMBbI

IInanupyembie pe3yibTaThbl OCBOEHHS Y4eOHOr0 npeamerta mo uroram ooyyenus B 10-11 kiaaccax:

. [TonyunTh mpeacTaBlieHUs O CTPYKTYpe U Maciutabax BceneHHoil u MecTe yenoBeka B HEH. Y3HATh O CPEACTBAX, KOTOpbIE
UCIOJIb3YIOT aCTPOHOMBI, YTOOBI 3arjisiHyTh B caMmble yJaJ€HHbIE YTroikd BceneHHOW M HEe TOJbKO YBHJIETh HeOecHble Tena B
HEJOCTYIHBIX € 3eMJIM Auana3oHax JJIMH BOJIH 3JEKTPOMArHUTHOTO M3JIYyYEHHUS, HO W y3HAaTh O HOBBIX KaHajax MOJY4YeHUs
uHGOpMAIIK O HEOECHBIX TeJlaX C MOMOIIBI0 HEUTPUHHBIX U TPABUTAIMOHHO-BOJTHOBBIX TE€JIECKOIIOB.

. VY3Hath 0 HaOJIIOJaEMOM CIOKHOM JBWKeHHHM IiaHeT, Jlynsl u ConHia, ux wuHTepnperanuu. Kakyro poiib urpainu
HaOmoneHust 3arMeHuit JIlynel m ConHLa B JKM3HM OOIIECTBA M MCTOpUS HX HAydyHOro oObscHeHus. Kak Ha ocHOBe
ACTPOHOMUYECKHX SIBJICHUM JIIOU HAYUHIIUCh U3MEPSITh BPEMsI U BECTH KaJleHAaphb.

. V3HaTh, Kak Oiarojaps pa3BUTHIO ACTPOHOMUU JIFOJU MEPEIUId OT IMPEICTaBICHUs T€OLIEHTPUUECKON CHCTEMbl MHpa K
PEBOJIIOLIMOHHBIM MPEJICTABICHUSAM TeIHMOLEHTpUYECKOM cucteMbl Mupa. Kak Ha ocHOBe mocienHed ObUIM OTKPBITHI 3aKOHBI,
YIpaBJISIIOIINE IBUKEHUEM IIJIaHET, U NIO3HEE, 3aKOH BCEMUPHOI'O TATOTEHUS.

. Ha npumepe ucnosib30BaHUs 3aKOHA BCEMHPHOI'O TATOTEHMS IOJIYYUTh IPEACTABICHHUS O KOCMUYECKUX CKOPOCTAX, Ha
OCHOBE KOTOPBIX PACCUMTHIBAIOTCS TPACKTOPUHU IOJIETOB KOCMMYECKUX aNlapaToB K IUIAHETaM. Y3HaTh, KaK MPOSBIAET ceOs

BCCMHUPHOC TATOTCHUC HaA ABJICHHUAX B CUCTCMC BGMHH—H}’Ha, H 3BOJIFOIIHIO ATOM CUCTEMBI B 6yz[y1ueM.

. VY3HaTh 0 COBPEMEHHOM MPEACTABICHUU, O CTpOeHUU COJIHEUHOW CUCTEMBI, O CTPOCHUHU 3EMJIM KaK IUIAHEThl U MPHUPOJE



MapHUKOBOTO 3(]deKkra, 0 CBOMCTBAX MJIAHET 3€MHON IPYNIbl U IJIAHET-TUTAHTOB U 00 HMCCIENOBAaHUSAX aCTEPOUJIOB, KOMET,
METEOPOUIOB U HOBOT'O KJIACCAHEOECHBIX TeJ KapJIMKOBBIX IUIAHET.

. [lonyuuTh mpeacTaBaeHUE 0 METOAAX acTPOPU3MUECKUX UCCIEOBAaHUN U 3aKOHAX (PU3MKHUX, KOTOPbIE UCIOJIb3YIOTCS IJIS
U3y4eHUsI(DU3NUECKU CBOMCTB HEOECHBIX TEll.

. VY3unars npupoay CoJiHIIa U €ro aKTUBHOCTH, KaK COJHEYHAasi aKTUBHOCTh BIUSET HA KIUMaT U Ouocdepy 3emiid, Kak Ha
OCHOBE 3aKOHOB (DM3MKHM MOKHO paccuuMTaTh BHyTpeHHee cTpoeHue COoJHIIA W KaK HaOMIOACHHUS 3a MOTOKAMU HEUTPUHO OT
ConHila moMoriu 3ariasiHyTh B 1eHTp CoJHIA U y3HATh O TEPMOSIEPHOM UCTOYHUKE SHEPTUH.

. VY3HaTh, KaKk OMpENeNsiOT OCHOBHBIE XapaKTEPUCTHKHU 3BE3J M MX B3aUMOCBS3b MEXOY COOOH, O BHYTPEHHEM CTPOCHHUHU
3BE3/1 U UCTOYHUKAX MX DHEPIMH; O HEOOBIYHOCTU CBOMCTB 3BE3[ OENBIX KapJIUKOB, HEHTPOHHBIX 3BE3 U YEPHBIX AbIP. Y3HATh,
KaK POXAAIOTCS, KUBYT U YMUPAIOT 3BE3/IBI.

. V3HaTh, Kak MO HAOMIOJEHUSAM MYJIbCUPYIOIIMX 3BE3A LeQeua ONpeleisTh PacCTOSHUS 1O JPYIMX TajakTHK, Kak
aCTPOHOMBI 110 HAOIIOACHUSAM JBOMHBIX U KPATHBIX 3BE3[] OMPENETAIOT UX MACCHI.

. [lonyunTe mpencTaBieHMs O B3pbIBAX HOBBIX M CBEPXHOBBIX 3BE3]] W Y3HaTh Kak B 3BE3/1ax 00pa3yroTcs TKEIbIE

XUMHYCCKHUC DJICMCHTHEI.

*  VY3Harh, KaKk ycrpoeHa Hama [anaktuka — Miueunsiii [1yTh, Kak pacnpenenesbl B HEM pacCesiHHbIE U IIAPOBBIE 3BE3IHBIC
CKOIUICHHSI U 00JIaka MEK3BE3THOTO raza u mputd. Kak ¢ momMombio HaOIoeH!i B HH(pAKpaCHBIX JTydax yJIajoch MPOHUKHYTh

4yepes3 TOJIIY MEK3BE3HOIrO ra3a U NbUIM B LIEHTP | aJIaKTUKKU, YBUAETh ABUKEHUE 3BE3]T B HEM BOKPYT CBEPXMACCUBHOW YEPHOU



JBIPBI.

. [TonyunTh npencTaBICHUE O PA3MWYHBIX TUIAX TANAKTUK, Y3HATh O MPOSBICHUSX AKTUBHOCTH TAJAKTUK U KBAa3apoB,
pacrpe/ielIeHu TalakKTUK B IPOCTPAHCTBE U (POPMHUPOBAHUU CKOIICHUM U STYEUCTON CTPYKTYPHI UX pacIpeIeIICHHUS.

. VY3HaTh O CTPOCHUHU U 3BOJIIOLIMM YHUKAJIBHOIO 00bekTa BeenennoiiB nenom. [lpocnenuts 3a pa3BuTUeM NpeacTaBiIeHU o
KOHEUYHOCTHU U OeCKOHeUHOCTH BeeneHHoH, 0 (yHIaMeHTalbHBIX TapaJoKcax, CBI3aHHBIXC HIUMHU.

. [TonsiTh, kak ®3 HAOIIOJAEMOr0 KPAacCHOTO CMEIICHUS B CIEKTpax AAIEKUX TaJaKTUK TMPUILIA K BBIBOAY O
HECTallMOHAPHOCTH, paclIupeHur BceneHHOW, M, YTO B MPOIUIOM OHAa ObUIa HE TOJBKO IUIOTHOWM, HO U TOpsSYed M, UTO
HAO0JII0/JaeMOe PEITMKTOBOE MU3JIYUYEHHE MOATBEPKIAET STOT BaXKHBINM BHIBOJI COBPEMEHHON KOCMOJIOTHH.

. VY3HaTh, KaKk OTKPBUIM YCKOPEHHOE pacliupeHrue BceleHHOM M ero CB3bI0 C TEMHOW SHEPIUE M BCEMUPHOU CHUIIOU
OTTAJIKUBAHUS, IPOTUBOCTOSIIIEN BCEMUPHOU CUIIE TATOTECHHUS.

. VY3HaTh 00 OTKPBITUM HK30IJIAHET — IUIAHET OKOJIO JAPYTUX 3BE3] U COBPEMEHHOM COCTOSIHUM MPOOJIeMBbl TOUCKa
BHE3EMHBIX [[UBWJIN3ALUNA U CBS3U C HUMH.

. Hayuurtbcst mpoBOAUTE MPOCTEHIINE aCTPOHOMUYECKHE HAOIIO/ICHUS, OPUEHTUPOBATHCS CPEIU SIPKUX 3BE3 U CO3BE3/IUH,
U3MEPATH BBICOTHI 3BE37] 1 COJHIIA, ONPEACNIATh ACTPOHOMUYECKUMH METOJaMU BpeMsl, IIIUPOTY U JOJTOTY MecTa HaOJt0ICHUH,

HU3MCPATb IUAMCTP COJIHI_Ia U U3MCPATH COJIHCYHYIO aKTHBHOCTHL H €€ 3aBHUCHUMOCTHOT BPCMCHHM.



TEMATHYECKOE IIOYPOYHOE IIVTAHUPOBAHUE

B mocobuu naHbl pekOMEHJalUM MO0 HM3YYCHHUI0 TEM, COCTABISIONIUX COAEpkaHue Kypca actpoHomuu 10-11 kimaccom
0a30BOr0 ypOBHS: CHayaja MPUBOAUTCS OCHOBHAs 1€JIb U3YUYEHHUS TEMbI, 3aT€M MOYPOUHOE IJIAHUPOBAHUE U PEKOMEHJALUU K
KaXJOMY YpPOKY.

[loypouHoe miaHUpOBAaHUE PACCUUTAHO HA | Y aCTPOHOMMHU B HEJENIO U MOCTPOCHO CIEIYIOINIMM 00pa3oM: TeMa ypoKa —

OCHOBHOM, N3y4aeMblil B Kj1acce MaTepual.

BBenenue B actpoHomMuio (2 )

Llenb W3ydYeHUs: TaHHOW TEMbl — IMO3HAKOMHTD YYAIUXCS C OCHOBHBIMH aCTPOHOMHUYECKMMHU OOBEKTAMH, 3aIOJHSIOIIUMHU
Bcenennyro: mnaneramu, ConHIleM, 3BE31aMU, 3BE3HBIMU CKOIUICHHUSIMH, TAJIAKTUKAMH, CKOTUICHUSIMH TATaKTUK; (QU3UISCKUMU
MpoIecCaMy, MPOTEKAIOIIUMHU B HUX U B OKPY)KAIOIIEM MX MPOCTPAHCTBE. YUalllUecss 3HAKOMSITCS ¢ XapaKTepHBIMU MacIiTadamu,
XapaKTePU3YIOIUMH CBOMCTBA 3THX HEOCCHBIX Tell. Takke MPUBOISATCS CBEACHUS O COBPEMEHHBIX ONTHYECKHUX, HHPPAKPACHBIX,
panno-, PeHTICHOBCKUX TeJecKomax M oOcepBaTopusx. TakuM o0pa3oM, ydaliuecs 3HaAKOMATCS ¢ TeMH HEOSCHBIMHU TeJIaMU U

00BEKTaMH, KOTOPHIEC OHM B TaJIbHEHIIIEM OyyT MOAPOOHO U3ydaTh Ha YPOKAaX aCTPOHOMUMU.

Actpometpus (5 1)
[lenpro M3ydeHUS TaHHOW TEeMBbI — (OPMHUPOBAHUE Yy YYAIIUXCS O BUJE 3BE3THOrO Heba, pa3OMEHUU €ro Ha CO3BE3MuS,

HHTCPCCHBIX 00BEKTaxX B CO3BC3AMAX U MI/I(l)OJ'IOFI/II/I COBBGSHHﬁ, Pa3BUTHUHU aCTPOHOMHH B aHTHYHBIC BPCMCHA. 33,[[3‘—13 ydyaluxcs



MMpoCIICANTL, KaK ICpeXoJ OT OpHUCHTAaOUMM II0 CO3BC3UAM K HCIIOJIIB30BAHUIO HEeOECHBIX KOOpAMHAT IIO3BOJIMI B
KOJIMYCCTBCHHOM OTHOIICHWH H3y4YaTb BHUJIHUMBIC ABHXXCHHA TCII. Taxxe HCJIbI0 ABJACTCA HM3YUYCHHC BHAMMOIO OBWKCHHUS
COJIHHa, .HYHBI M IIJIAaHCTHU Ha OCHOBC 3TOI'0 — IMOJYUYCHUC IIPCACTABICHHUA O TOM, KaK aCTPOHOMBI HAYYHIINCh IIPCACKA3bIBATb
3aTMCHHU:, TIOJIYUCHUSA TPCACTABICHUSA 00 OﬂHOﬁ N3 OCHOBHBIX 3aJa4 aCTPOHOMHUHU C I[pCBHCfIIHHX BpeMéH — HU3MCPCHUU

BPCMCHU U BCACHHUU KaJICHAApPA.

HeOecnas mexanmnka (4 1)
Ilenp wu3ydeHHss TeMbl — pa3BUTee MpeiacTaBiIeHU o0 cTpoeHun COJIHEYHOM CHCTEMbl: TeOIEHTpUYECKas |
reJIMOIEHTPUUECKHE CUCTEMBI MUPA; 3aKkoHbl Kemiepa o ABMKEHHUH TUTAHET U UX 00001eHne HploToHOM; KOCMUYECKHE CKOPOCTH

N MCXKIIJIaHCTHBIC HepGHéTBI.

Crpoenne CoatHeuHol cuctemsl (7 1)

Lenps uzydeHus: TeMbI — MOTYYUTh TIpe/ICTaBlieHrne 0 cTpoeHnr COTHEYHOU CHUCTEMBI, U3YUUTh (DU3UYECKYIO IPUPOY 3eMITH
u JlyHBI, SBJIICHUS TPUIUBOB U TMPEIECCUU; TOHATh (U3MUECKHUE OCOOCHHOCTH CTPOCHHS TUIAHET 3€MHOM TPYIIIbI, IUIAHET-
TUTAHTOB M TJIAHET-KapJIMKOB; Y3HATh 00 0COOCHHOCTSIX MPHUPOJBLI U JIBIXKCHHS aCTEPOHJIOB, TIOTYUYUTh OOIIUE MPECTaBICHUS O
KOMETaX, METeopax U METECOPUTAX; Y3HATh O Pa3BUTHUHU B3IVISIAOB Ha MPOUCXO0kJIeHHE CONHEYHOW CHUCTEMBI U O COBPEMEHHBIX

MMpCaACTaBJICHUAX O eé IMPOUCXOKIACHUU.



AcTtpodusnka u 3Bé3aHasi actponomus (9 4)
Lenp n3ydeHus: TeMbl — MOJTYYUTh MPEACTABICHUE O Pa3HbIX TUIIAX ONTHYECKUX TEJIECKOIOB, PaJAHOTENECKONaX U METOIax

HaOJIOICHUI C X MOMOIIBIO; O METOAAaX M pe3yibraTax HabmoneHuit ConHila, €ro OCHOBHBIX XapaKTEPUCTUKAX; O MPOSBICHUAX
COJIHEYHOW aKTMBHOCTU W CBSI3aHHBIX C HEH Mpoiieccax Ha 3emje U B Ouocdepe; 0 TOM, KaK aCTpPOHOMBI y3HAIM O BHYTPEHHEM
ctpoeHun ConHIla M Kak HAOJNIOACHHS COJIHEYHBIX HEUTPUHO TNOJATBEPAWJIM HAIIW MPEACTaBICHUS O MpOLEeccax BHYTPHU
ConHila; MOJy4UTh IPEACTaBICeHUE: 00 OCHOBHBIX XapaKTepUCTUKaX 3BE3/, HUX B3aMMOCBS3U, BHYTPEHHEM CTPOCHHUM 3BE3[
Pa3TUYHBIX THIIOB, MOHATH MPHUPOAY OENBIX KapJIMKOB, HEUTPOHHBIX 3BE3J M UEPHBIX [bIp, Yy3HATh KaK JIBOWHBIC 3BE3IbI
IIOMOTaI0T OIPENEIUTh Macchl 3BE37, a MYyJIbCUPYIOLIHE 3BE3/bI — pacCcTOSHUS BO BceneHHOMN; MOIyYuTh NPEACTaBIECHUE O

HOBBIX 1 CBEPXHOBBIX 3Bé3I[aX, Y3HATh, KaK JXUBYT U YMHUPAIOT 3BE3IbI.

Mueunsiii ITyTs — Hama IN'anakTuka (3 9)

Ilenp w3ydyeHHME TEeMBl — TMIOJAYYUTh NpejAcTaBieHHe o Hamed [amaktuke — Mueunom Ilytu, 00 oObekrax, e
COCTAaBIIAIOIINX, O PACIIPE/ICNICHUN Ta3a W IbUIM B HEH, PACCESTHHBIX M IIAPOBBIX CKOIUICHUSX, O €€ CIUpPaIBHOUN CTPYKType; 00
UCCJIEIOBAaHUU €€ IIEHTPAJIBHBIX 00JIaCTe!, CKPBITHIX OT HAC CHJIBHBIM MOTJIONIEHNEM Ira30M U IMBUIBIO, @ TAKKE O CBEPXMACCUBHOMN

YEPHOU ABIPE, PACHOJIOKEHHON B CaMOM LIEHTpE | alakTUKH.

I'anakrukm (3 4)

HGHB HU3YUCHUA TCMBI — IIOJIYUYHUTDh IIPCACTABIICHUC O PAa3JIMYHBIX THUIIAX I'dJIAKTHK, 00 OIIpCaACICHNA paCCTOﬂHI/Iﬁ J0 HHUX IIO



HaOJIOICHUSIM KPACHOTO CMEILEHHUs JIMHUI B X CIIEKTpax, U 0 3akoHe Xa00I1a; 0 BpallleHUHU TrajdakTUK U CKPBITOW TEMHOW MaccChl
B HUX; NOJYYHUTh MPEACTABICHHE 00 aKTUBHBIX TaJIAKTUKaX M KBa3apaxX M O (U3MUECKHUX Mpolleccax, MPOTEKAIOIIUX B HUX, O
paclpenesieHUH TalakTUK UM UX CKOIUIEHMM BO BceneHHOW, O ropsyeM MEXrajJaKTUYeCKOM Trase, 3aIllOIHAIONIMM CKOILICHUS

T'aJIaKTHK.

Crpoenue u 3Bosionus Beesnennoii (3 1)

[enb u3ydeHus: TeMbl — IMOJYYUTH MIPEJCTABICHHE 00 YHUKATbHOM 00BbeKTe — BCelleHHOM B 11eJ10M, Y3HATh KaK pelraeTcs
BOIIPOC O KOHEYHOCTH WJIM OECKOHEUHOCTHU BceleHHOM, 0 MmapagoKcax, CBSI3aHHBIX C ATUM, O TEOPETHUYECKUX MOJ0KEHUAX 00IIeH
TEOPUU OTHOCUTEIBHOCTH, JIEKAIIUX B OCHOBE MOCTPOCHUS KOCMOJIOTHYECKUX MoJieneil BeeneHHoM; y3HaTh Kakue HaOM0qeHus
OPUBEIU K CO3JaHUIO0 paclupsromeiics Moaenu BceneHHOM, o panuyce UM Bo3pacte BceneHHOH, 0 BBICOKOW TemmepaType
BEIIECTBA B HAYaJIbHBIE MEPHOJbI KU3HU BcelaeHHoW W 0 mpuUpoje PENTUKTOBOrO HM3JIy4YEHHUs, O COBPEMEHHBIX HAOIIOIEHUSIX
YCKOPEHHOTO paciupeHus BeeneHHon.

CoBpeMeHHbBIEe NIP06JeMbl acTpoHoMuH (3 1)

[lenp n3ydyeHnss JaHHOM TEMbI — ITOKa3aTh COBPEMEHHBIE HAINPAaBJICHU M3y4eHUsI BCcelmeHHoM, paccka3aTh 0 BO3MOKHOCTH
OTIPEJICICHHs] PACCTOSHUW /10 TajJakTUK C TIOMOIIbIO HAOMIOJEHUN CBEPXHOBBIX 3BE3]] W 00 OTKPHITUM YCKOPEHHOTO
pacmpenus BceneHHoi, 0 posin TEMHOW SHEPTHHM U CHJIbI BCEMUPHOTO OTTAJKUBAHUS; yYalldecs TMOJydaT MpeacTaBiIeHUe 00
AK30IUIAHETaX U MOUCKE AK3O0IJIAHET, OJaronpUsITHBIX AJIS KU3HHU; O BO3MOKHOM YHUCJIE€ BICOKOPA3BUTHIX IMBWIM3ALUN B HallIel

raHaKTI/IKe, 0 MCTOAAaX IIOHUCKaxX XM3HM U BHC3CMHBIX HI/IBI/IJ'II/ISaI_II/Iﬁ )41 HpO6JIGMaX CBA3HU C HUMHM.



IHOYPOYHOE TEMATHYECKOE INIAHUPOBAHUE

Tembl, BXoAsIIHE B
pasaeiibl

OcHoBHOE
cojiep:KaHHE MO

TeEMaM

3HaTL/MOHUMATD:

YMmeTn:

JATA

TJ1aH

dakr

Beenenue (1 9)

Bsejnienue B acTpoHOMUIO

Vpok 1. BBeieHne B aCTPOHOMHIO
AcTpOHOMHUS — HayKa 0 KOCMOCe.
Tonsrue Beenennoit. CTpyKTypbl 1
Mmaciutabel Beenennoi. J{anékne
riyounsl BeeneHnoit

Pecypcor ypoxa: Y4eOHUK,
§1,2

YTO M3y4aeT aCTPOHOMUS;

POJIb HAOJIIOICHHIT B aCTPOHOMHH;
3HA4YE€HHUE aCTPOHOMHUH;

= yro Takoe Bcenennasi;

CTPYKTYpY 1 MaciiradbiBceneHHoi

Actpomerpus (5 1)

3Bé3HOC HEGO

VYpok 2. 3Bé3aH0e Hebo

3Be3nHoe He6o. UTo Takoe co3Be3ue.

OcHoBHbIe co3Be3/1s1CeBEPHOrO
MOJTYIIIapUst

Pecypcul ypoxa: YueOHUK,
§3

HeGecHble koOpauHaThI

VYpok 3. HebecHble KOOPAHHATHI
HeGecHblit sxBaTOp U HeGECHbII
MEpUJUaH; TOPU30OHTAIbHBIC,
OKBAaTOPUAIbHBIE KOOPAUHATDI;
KyJIbMHUHAIIUU CBETUIL.
T'opusoHTanbHas cucremMa
KOOpJIMHAT. DKBAaTOpU AlIbHAS
cucreMa KOOpAUHAT

Pecypcvl ypoxa: YueOHUK,
§4

= YTO TaKO€ CO3BE3/IMEC;

~ Ha3BaHHUs HEKOTOPBIX CO3BE3/IUi1, NX

KOHUTYpAIHIO, alb)y KaKI0roU3 3THX CO3BE3UH;

= OCHOBHbIE TOUKH, JIMHUU U KPYruHa HEOECHOM

cdepe:

TOPU3OHT,
TOJIyACHHAs JIMHUA,
HeOeCHbIN MepuinaH,
HeOeCHbIH YKBATOP,
OKJIMIITHKA,

3€HMUT,

MOJIIOC MUPa,

0Cb MHpa,

TOYKH PABHOIEHCTBUI U COJIHLIECTOSIHUI;

TEOPEMyY O BBICOTE TOJIF0CA MUPAHA]

= HUCIOJIB30BATh MO/IBHXKHYIO

3BE3/IHYIO KapTy JUIA PeLICHUSCICAYIOINX 3a/1a4:

a) onpeieNATh KOOPJAMHATHI 3BE3/1, HAHECEHHBIX Ha KapTy;
6) 1o 3axaHHEIM KoopauHaram oobekToB (Connie, JIyHa,
IJIAHEThI) HAHOCHTD UX IIOJIOKEHUE Ha KapTy;

B) YCTaHABJIMBATh KapTy Ha JIO0YI0 aTy U BpeMs CYTOK,
OpPHEHTHPOBATH €€ U

ONPEACTATH YCIOBUABUAUMOCTH CBETHIIL.

= pemars 3a1a4yi Ha CBA3b BbICOTBICBETHUIIA B KYJIbMUHALUU C
reorpadM4ecKoil UPOTOil MecTa HAGIIIOACHUS;

ONPENECIATHh BHICOTY CBETHJIA B KYJIbMUHALUH U €TI0 CKJIOHCHUE]

reorpa)MyeCcKyr0 BBICOTY MECTaH a0 ICHUS;

= PHCOBATh 4EPTEK B COOTBETCTBUUC YCIOBHUAMH 3a/1a4H;

OCYLIECTBJIATH T1€PEXOJL K PA3HBIMCUCTEMAM CUETa BPEMEHH.

HAaXOJUTh CTOPOHBI cBeTa 1o IlosspHoii 3Be3ae 1
nonyaeHHoMyCoJHILy;

= OTBICKHBATh Ha HeOE CIEAYIOINEeCO3Be3Ans U Hanboee




BI/IZ[I/IMOC JABUKCHUEC

manet nCoyHIa

VYpok 4. Buaumoe 1BHKeHHE
nianer u CoaHa
DKIMITHKA, TOYKA BECEHHETO

PaBHOJCHCTBHS, HEPaBHOMEPHOE

JBHKCHHUEC COJ'IHLIa 10 SKJIUIITHUKE

Pecypcor ypoxa: Y4eOHUK,
§5

JlBuxenue Jlynst u

3aTMCHUA

Vpoxk 5. IBu:xenne Jlynor u

3aTMeHHs
CuHoauyeckuit Mecsy, y3Jibl
JIHHOI OpOHTEI, OYEMy
NpoucxoasT 3armMeHus, Capoc u
NpeJICKa3aHus 3aTMEHU I

Pecypcor ypoxa: Y4eOHUK,
§6

Bpemst 1 kajeHapb

VYpok 6. Bpemsi n kajleHaapb
CounHeuHoOe ¥ 3BE3]IHOE BpEMs,
JIYHHBIH M COJTHEYHBII KaJeH1apb,
FOJIMAHCKUI ¥ TPUTOPHAHCKUi
KaJIeH/1aph

Pecypcvr ypora: Y4eGHUK,
§7

TOPHU30HTOM;

= OCHOBHBIE ITIOHATUS CdJCqueCKOﬁPI
HpaKTHqCCKOﬁ ACTPOHOMHH

= KyJIbMHUHALHS U BBICOTA

CBETHJIA Hajl TOPU30HTOM;

TIPAMOE BOCXOK/IEHNE HCKIIOHEHHUE;

CYTKH;

OTJIMYME MEKJy HOBBIM HCTaphIM CTHIISIMH;

BCJIMYUHBI:

yrioBsle pasmepst JIyrbt nColHIa;
= Jarbl paBHOHeHCTBHﬁ HCOHHHCCTOHHHﬂ;

YroJli HaKJIOHA SKJIMIITHKH KOKBATOPYy;

COOTHOLLICHHUS MEKY MEpaMHUH MEPaMH BPEMEHHU JUTSA
HU3MEPEHHs YIIIOB;

TIPOAOJDKUTEIIBHOCTD Ioj1a;

= 4uCIIo 3BE3J1, BUIMMBIX HEBOOPYKEHHBIM
B3TJIAIOM;

= TIPHHIHIIBI OMPE/ICICHNUS
reorpadH4ecKoif U POTHI K

JIOJITOTHI 110 ACTPOHOMUYECKUM
HaOJIIOICHHUSIM;

MPUYUHBI U XapaKTep BUIHMMOTOJIBHIKCHHS
3Be3 1 CONHIIA, @ TAKXKE TOAMYHOTO
nBuxkeHus ConHua

SIPKUE
3BE3/IBI B HUX:

= Bonpmyro Mensenuny,
Manyio Mexasenuny (cIlonsipHoit 3Be3710i1),
= Kaccuorneto,

= Jlupy (c Beroit),

= Opén (c Anbranpom),

= JleGens (c enebom),

= Bosuuuwii (¢ Kaneuioii),
= Bononac (¢ Apkrypom),
= CeBepHYIO KOPOHY,

= Opwon (c berenbreiise),
= Tenen (¢ Anbaebapanom),

= Bonbmoit T1éc (¢ Cupuycom)

Hebecnas Mmexanunka (3 1)

Cucrema Mupa

VYpok 7. Cucrema mupa
I'eoleHTpUYECKas U IeIHOLEHTPUYECKas
cucTeMa MUpPa; 00bsICHEHHE
neTae00pasHoro

JBHKCHUA IJIAHET, 10Ka3aTeIbCTBa

nBrkeHus 3emin Bokpyr ConHia,
TOJIMYHBIN HapalIake 3BE3]

Pecypcvl ypoxa: YueOHUK,
§8

TIOHATHA:

reJIMOLEHTPUYECKas CHCTEMaMUPa;
TEOLEHTPUYECKas CUCTEMaMHPa;
CHHOANYECKUH NepHo;

3BE3IHBINA IEPHOI;
TOPU30HTAJIBHBIN HapalIaKc;
YIJIOBBIE Pa3MEPHI CBETHIL,

TIEpBasi KOCMUYECKasACKOPOCTh,

NPUMEHATH 3aKoHbI Kerniepa n
3aKOH BCEMUPHOI'0 TATOTEHHs NPUOOBACHEHHH JABHKEHUS
IIAHET ¥ KOCMUYECKHUX arIaparoB;

= pemiarhb 3aa4u Ha Pacy€T PaCCTOAHHUII 110 U3BBECTHOMY
napasuiakcy (1 Hao00poT), JIMHEHHBIX U YIIIOBBIX
pa3MepoB HeOECHBIX Tell, paccTosHui mnaHetor ConHua 1
NepuoJIoB X 00paleHus o TpeTheMy 3akoHy Keriepa




3aKOHBI Kermepa JABUKCHUS IJIAHET

Vpok 8. 3akonbr Keniepa

JABH/KCHHS IIJIAHET
O606mEnHble 3akoHbI Kemepa n
oIpejieNIeHHe Mace HeOECHBIX TeJl

Pecypcor ypoka: Y4eOHUK,
§9

Kocmunueckue ckopoctu n

MECKIIaHCTHBIC HCpCJ’léTBI

Vpok 9. KocMuueckne ckopocTi

M MEKIUIaHeTHbIe nepeaéTnl Ilepsas n
BTOpasi KOCMMYECKUE CKOPOCTH;
ONTUMANIbHAS MOJTY3JUIUIITHYECKAs
opbuTa KA K maHeTam, Bpems monéra K
njaHeTe

Pecypcor ypoxa: Y4eOHUK,
§10, 11

BTOpasi KOCMHYECKasCKOPOCTh;
CIIoCcO6BI ONPeIeIICHHS Pa3MEPOBH MAcChl 3eMIIH;

CIIOCO0BI OIPEIEICHUS PACCTOSHMUI 10 HEOECHBIX Tel 1
uxmacc o 3akony Keruiepa;

3aKOHBI KC]’IJ’ICpa U UX CBA3b C3aKOHOM TATOTCHUA

Crpoenne CoHeunoii cucremsl (7 9)

COBpCMCHHLIC TIPEICTABJICHUSA O CTPOCHUU

u cocrae CosHeUHOMcHCTeMbI

Vpok 10. CoBpemenHbIe
TPECTABJICHHS O CTPOEHHH H COCTaBe
ConneyHoli cucrembl O OTIMUUAX
IUIAHET 3¢MHOM TPYIIIbI M IIAHET-
THTAHTOB; O IIAHETAaX-KapJIMKax; MaTbIX
Tenax;o nosice Koitnepa n obnake komet
Oopra

Pecypcul ypoxa: YueOHUK,
§12

ITnanera 3emis

VYpok 11. Iltanera 3emas
®dopma 3emin, BHyTpEHHEE CTPOSHUE,
armocdepa 1 BIMSHUE ITAPHUKOBOIO

s¢dexra Ha kimMmar 3eman

Pecypcol ypoka: YueOHUK,
§13

Jlyna u e€ BnusHue Ha 3emitio

Vpok 12. Jlyna u eé Biusinue Ha 3eMi110
dopmupoBanue nosepxHoctu JIyHsr;
TIpUPOJIa IPUIMBOB U OTJIIMBOB Ha 3eMJIe U

= npoucxosxaeHne CoHeuHOH

CHUCTCMBI;
= OCHOBHBIC 3aKOHOMEPHOCTH BCoOJHEUHOH cucTeme;

KOCMOIOHUYECKUE TMITOTE3bI;

cucrema 3emisi—JIyna;
OCHOBHBIC IBUKCHU A 3€MJ'II/I;

(bopma 3emin;

npupozna JIyHsr;

o011as XapaKTepyCTHKA [1JIaHET3eMHOM IPYIIITbI
(armocdepa, HOBEPXHOCTS);
o01as XapakTepuCcTHKa IUIAHeT-TUraHToB (aTMochepa;

TOBEPXHOCTB);
= CIIYTHUKH Y KOJIbLA IIJIAHET-TUTAHTOB;

= aCTEepOMIBI © METEOPHTEL;

= I10JIb30BaThCs MJIAHOM

COJIHEYHOI CHCTEMBI U CIIpaBOYHBIMU JTaHHBIMH,

= OINpeJesATh 110 ACTPOHOMHYECKOMY KaJICHIAPIO,KaKnue

IUIAHETHI M B KAKUX CO3BE3HSX BUJIHBI Ha HeOE B
JIAHHOE BpEeMsl;

-HaXOJHUTh IIAHETHI Ha He0e,0TINYas UX OT 3BE3JL;

= IPUMEHSATH 3aKOoHbI Kerniepa 1 3aK0H BCEMUPHOrO TArOTEHUS
NPHOOBACHEHHH JABHXKEHHS IIAHET U KOCMHYECKHX

arnaparos;

= pelnars 3a1a4u Ha pacyéT PacCTOSHHIL 10 H3BECTHOMY
napajuiakcy (1 Hao00poT), JIMHEHHBIX U YIIIOBBIX Pa3MEpOB
HeOEeCHBIX TeJl, pacCTOsHUI m1aHeToT CoJIHLA U TIEPHUOI0B

uX o0 paleHus 1o TpeTbeMy 3akony Kerepa




UX BJIIMAHUEC HAABUKCHUE 3emau u HyHLI;
mpoueccus 3EMHOM OCH 1 JBHKCHUE TOUYKHA
BECECHHETOPAaBHOACHCTBUA

Pecypcor ypoka: Y4eOHUK,
§14

TlnaneTsi 3eMHOI TpynIbL

Vpoxk 13. TInaHeTs 3eMHOIH

Tpynmnsl

®dusnueckue cpoiicrea Mepkypus,Mapca
u BCHCpLI; HCCJICIOBAHUA IIJIaHET
3eMHOM Tpynibl KOCMUYECKUMA
anraparaMu

Pecypcor ypoxa: Y4eOHUK,
§15

IInanerbi-ruranTel. [TnaneTsr -KapJIMKu

Vpok 14. TInaHeThI-TUT aHTHI.
InanereI-kapanku Ousnyeckue
cpoiicra FOnurepa,Caryphna, Ypana u
Henryna; BynkaHuueckas JeATeIbHOCTb Ha
cnyrauke fOnurepa Mo; npuponakoren
BOKPYT IIAHET-TMT aHTOB; ILIAHEThI-
KapImKu

Pecypcut ypoka: YueOuuk, § 16

Maubie Tena ColHEYHOM CHCTEMBbI

VYpok 15. Mainble Tena
Co/tHeYH Ol cHcTeMBbI
Ddusnyeckas NIpupojia aCTeponIoB

u xoMer; nosic Koiinepa u o611ako komet
Ooprta; pupoia METEOPOB UMETEOPUTOB

Pecypcut ypora: Yuebuuk, § 17

CoBpeMeHHbIE Ipe/ICTaBICHHUS O

TIPOUCXOKIACHUN

CoHEYHOWCHCTEMBI

Vpok 16. CoBpemenHbIe
MPEACTABJICHHS O IPOUCXOKIEHHH
CostHeYH Ol cHCTEMBI

CoBpeMeHHBIE IPECTABICHUS O
npoucxoxieHur COMHEeYHON CHCTEMBI

Pecypcut ypora: Yuebuuk, § 18

=~ TIOSIC aCTCPOHMJIOB;

= KOMETBI U METCOPBI




Actpodusuxa u 38é3qHas acrponomust (7 1)

Merozsl acTpodu3HIECKIX

HCCIIEIOBAaHUI

VYpok 17. MeTtoast
acTpopU3HYECKUX HCCJIeT0BAHU
Tpunnun neficTBrs U yCTPOHCTBO
TEJIECKOIIOB, pe)pakTOPOB 1
pedIeKTOpOB; PagHOTEIECKOIbI H
pannonHTepHEepOMETPBI

Pecypcor ypora: Yuebuuk, § 19

Connne

Vpok 18. Connue

OnpesienieHHe  OCHOBHBIX — XapaKTEPUCTUK
ConHIa; CTpOeHHE CONHEYHON arMocdepsl;
3aKOHBI H3JTydeHHsl abCOMOTHO TBEPAOrO
Tena M Temneparypa $orochepsl H IATEH;
TIPOSIBJICHHE COJIHEYHOW AaKTHBHOCTH U €&

BIIMSIHUE HA KJIMMaT 1 Grochepy 3emiun

Pecypcut ypoka: YueOuuk, § 20

BHyTpeHHEe CTpOCHUE H HCTOUHUK

suepruu ConHna

Vpok 19. BHyTpeHHee cTpoeHHe H
HcToyHukK 3Heprun CosHna Pacuér
Temieparypsl BHyrpu ColtHIa;
TepMOsiIepHbIi McTogHnKIHeprun ComHIa i
nepeHoc sHepruu BHyTpH ColHIa;

HaOJIIOICHH S COJTHEYHBIX HEHTPHHO

Pecypcut ypora: Yaebuuk, § 21

OCHOBHBIE XapaKTEPUCTUKH 3BE3]T

Vpok 20. OcHOBHBIE

XapakTepHcTHKH 3B€311 OnpeneneHue
OCHOBHBIX XapaKTEPHCTUK 3BE3[;
CIIEKTpanbHas KJIacCU(pUKALUI3BE]L;
JAuarpaMma «CIeKTp— CBETUMOCTb» U
pacrpe/eeHHe3BE3 N Ha Heil; CBsA3b MacChl
€O CBETUMOCTBIO 3BE3]1 IIIABHOM
110C/IeA0BaTe/IbHOCTH; 3BE3/Ibl, KpACHbIE
TUTAHTbI, CBEPXTUIAaHThI nbesbie KapJiauKu

Pecypcut ypora: Yuebuuk, § 22-23

= OCHOBHbIC (hu3HUecKue XapakrepucTuku CoNHIa:
= Macca,

= pa3mepsl,

= Temmeparypa;

= CXEeMY CTpOeHUs ConHna M(i)HSH‘ICCKPIC TIpoLECCHI,

MPOHCXOMSIINE B €r0 Hejpax narmMocdepe;

= OCHOBHBIE TIPOSABJICHUSA COJIHEYHOMH AKTUBHOCTH, UX

TIPUYUHBI, IEPUOAUIHOCTD UBJIIMSHAEC HA 3CMJT}0;

~ OCHOBHBIE XapaKTepuCTUKHA SBé3ﬂB CpaBHEHHH C

CounHuem:
= CIIEKTPBI,
= TemIeparypbl, CBETHMOCTH;
= MyJIbCHPYIOLINE U B3PbIBAIOLINECS 3BE3T;

~ TOPSJIOK PacCTOSHUS 10 3BE3], CrocoObI ONPEC/ICIICHUS U

Pa3MepoB3BE3T;
= eJAMHMIIbI U3MEPEHUS PACCTOSHUIL:
= napcek,
= CBETOBOI I'OJI;
= BaKHeHIIMe 3aKOHOMEPHOCTUMHUPA 3BE3;

= JAuarpaMmbl «CIIEKTP-CBETUMOCTH) U «Macca—

CBETUMOCTbL»,
= crocob onpeeeHus MacCABOWHbIX 3BE3;
~ OCHOBHBIE ITapaMeTPbl COCTOSHHU3BE3IHOTO BELECTBA:

= IUIOTHOCTb,

= NPUMEHSTh OCHOBHBIE MTOJIOKEHHS
BEyLIHX QU3NUECKUX TEOPUH MPHOOBICHEHHU IPUPOJIBI

CosHua 1 3BE31;

= pemarb 33/la4M Ha pacy€T pacCTOSHUIH J10 3BE3/1 11O
W3BECTHOMY I'OJJMYHOMY Mapajulakcy 1 oOpaTHbIe, Ha
CPaBHEHHE PA3JIMIHBIX 3Bé3}1 TIOCBETUMOCTAM, pasMepam U

TeMmIeparypam;

aHaJIM3UPOBATh THar paMMbl

«CIEKTP—CBETHMOCTb» H «MAaCCa—CBETHMOCTb)

HaXOJMTh Ha HeOe 3BE3/bI:

= anbdsl Masoit Menseauisl,

bl JIUpeI,

anbdsl Jlebens,

anbgbl Opia,

anb(br OpHoHa,

anbgbl BiausHeos,
anbgbl Bosnuyero,

= anbdsr Maioro Ilca,

anbdsl Bosbuoro Ica,

anbdel Tenbua




Benble kapnuku, HEHTPOHHBIE

3B&3/1bl, uépHble  JBIpEl.  J[BOiiHBIE,

KpaTHBIC U IIEPEMCHHBIC 3Bé3}ILI

Vpok 21. Besible KapJIuKH,
HeHTPOHHBIE 3BE3/1b1, YEPHBIE ABIPHI.
JIBoiiHbIe, KPaTHBIE U MepeMEeHHbIE
3B€36I OCOOEHHOCTH CTPOCHHMS OelbIX
KapIMKoB ¥ npezen YanapacekapaHa ux
Maccy; IyJIbcapbl U HEITPOHHBIC 3BE3IBI;
TOHATHE YEPHOI ABIPBI; HAOMIOACHUS
JIBOMHBIX 3BE3/1 M ONPEJIEIEHNE UX MACC;
MyJIbCHPYIOLINE IEPEMEHHBIC 3BE3/IbBI;
neden bl ¥ CBA3b MEePHOAAINYIbCALHI CO
CBETUMOCTBIO y HUX

Pecypcor ypora: Yuebuuk, § 24-25

Hogble u cBepXHOBBIE 3BE3]1bI

Vpok 22. HoBble H CBEPXHOBbBIE

3BE3MBI

Haburoaemble NPOSIBIICHHS B3PBIBOB
HOBBIX U CBEPXHOBBIX 3Bé311; CBOMCTBa
OCTaTKOB B3PBIBOBCBEPXHOBBIX 3Bé3}1

Pecypcut ypoka: YueOuuk, § 26

Dposronus 388371

Vpok 23. DBoonust 3B€31
Kusnp 38€31 pasnuyHoOil Macchl neé
OTpaKEHHE Ha JMarpaMme

«CIIEKTP—CBETUMOCTB»; FpaBPITaIIHOHHLIfI

KoJJ1arc u B3pLIB6CJ'IOFO Kapiuka B
JIBOMHOI cucreme u3-3a TICPETCKaHUsA Ha
HEro BEILECTBA 3B€3/1bl- KOMIIAHbOHA,

IpaBUTALMOHHBIN KOJUIAIC spa MAaCCUBHOIM
3Be3/1bI BKOHIIE e€ u3HH. OlleHKa BO3pacTa

3BE3/IHBIX CKOIUICHHH

Pecypcut ypora: Yaebuuk, § 27

TeMIeparypa,

XHUMHYECKHI COCTaB,

(u3HIeCcKOe COCTOSHUE;

Ba)KHEHIIINE TOHSATHS:

TO/IMYHBIN Mapaulakc,

CBE€TUMOCTb,

a0CoJIIOTHAsI 3BE3/IHAABEIIMUMHA;
YCTPOHCTBO U HA3HAYEHHUETENIECKOIa;

YCTPOICTBO M Ha3HAYeHHE PePaKTOPOB U

pediexropos

Mueunblii myThb (3 1)

I"a3 u nbutb B ['anakruke

Vpok 24. T'a3 u nbLiIb B

TanakTuke

Habmonaemble XapakTepUCTUKH
oTpakareabHbIX U JUdGyY3HBIX
TYMaHHOCTeIf; pacrpeeIeHue NXBOIH3H

IIJIOCKOCTHA Fa.nax‘mxn; ClipajbHas

= IpUMepHbIE 3HAYCHUS CIEIYIOIINX BETHYNH:

TIOHATHE TYMAaHHOCTH

OCHOBHBIE (PM3UUECKHE I1apaMeTPbl, XUMUYECKHH

COCTaB HpacIpe/ieleHe MeX3BE3THOr0 BEIIeCTBa B

TIanakTuke;

= 0OBSACHATH IPUUHHBI PA3THUMS

BHIMMOTO U HCTUHHOTO PAaclpeesieH s 3BE311, MEK3BETHOrO

BEILECTBA Ur'AJIAKTHK Ha HeOe;

= HAaXOJHTb PACCTOSHUS MEKAY 3BE3AaMU B OKPECTHOCTH

Counnia, ux yncio B ["anakruke, e€pasmepsr;




cTpykTypa [anaktuku

Pecypcot ypoka: YueOHuk, § 28

Paccesanble 1 11apOBBIC 3Bé3}IHLIe

CKOITJICHU A

VYpok 25. PaccestHHbBIE H

HIapoBbIie 3Bé3]1Hble CKOIVICHU S
HabrogaeMble CBOWCTBA CKOILUICHHI 1
uX pacnpejienenye Bl anakTuke

Pecypcor ypora: Y4eOHUK,
§29

CaepxmaccuBHas 4€pHas JibIpa B

nentpe Maueunoro ITyru

Vpok 26. CBepxmaccHBHast

uyépHas AbIpa B neHTpeMieunoro ITyTn
Hab6uronenne 3a JIBHKEHHEM 3BE3/IB LICHTPE
TanmakTuku B

HH(PAKPACHBIH TEJIECKOIT; OLIEHKAMacChl 1
pa3MepoB YEPHOI JBIPHI 110 ABHIKEHUIO
OT/EJIBHBIX 3BE3]1

Pecypcu ypoxa:

Vuebuuk, § 30

- pacCTOsHUA MEXKY 3Bé3£[aMI/IB OKPECTHOCTU COJ'IHL[EI.,

ux umcino B ['anakTuke, €€ pa3mepsl,
= UH(QPaKPACHBIl TENEeCKOIT;

= OLIEHKA MacChl ¥ Pa3MePOB YEPHOI ABIPHI 1O

JBHKCHHUIOOTACIBHBIX 3]363)1‘

= OIICHHMBATh MacCy U pa3Mep4EPHOI ABIPHI 110 ABHIKEHUIO

OT/ICJIbHBIX 3BE3]1

Tanakruku (3 1)

Knaccudukanus ranaktux

Vpok 27. Knaccupuxauus

TaIaKTHK
TuIbI ralakTHK ¥ UX CBOKMCTBA; KpacHOe
CMELICHHE U OIPE/IeNICHHePACCTOHHUM 10
rajlakTUK; 3aKoH Xab0u1a; BpaleHue
rallakTUK U coAepKaHue TEMHOI MaTepuu
B HUX

Pecypcul ypoxa:

VYueOHuk, § 31

AKTUBHbIE TATAKTUKU U KBaszapbl

VYpok 28. AKTHBHBIE I'UTAKTHKH
H KBa3apbl
IIpupona akTUBHOCTH rajlaKTUK; IPUPOAA

KBa3apoB

= OCHOBHbIE (U3HYECKUE
[apaMeTpbl, XHMHYECKHii COCTAB HPaCIpe/ie/eHIe
MEX3BE3/IHOrO BelecTBa B ['aakTuke;

TPUMEPHBIC 3HAYCHUACIICAYIO LUX BEJIMYUH

= OCHOBHBIE THIIbI TAJIaKTHK, Pa3In4yus MEKIY HUMH,

MPUMEPHOE 3HAYCHHE 1
(u3nUeckui cMbICI TOCTOSHHOW X ab0u1a;

BO3PACT HAOJII01aeMbIX HEOECHBIXTEN

- 00BSICHATH NPUUHHBI PA3THYUS

BHJMMOTO U HCTUHHOIO PACIpe/iesIeH s 3BE3/1, MEK3BE3IHOIO

BEILIECTBA UT'ANIAKTHK Ha Hebe




Pecypcot ypoka:

Vuebuuk, § 32

CKOIUICHHUS FalTlaKTHK

VYpok 29. CkonjieHusi ralakTHK

IIpupona ckoIieHHH U pOIBTEMHON
MaTepyu B HUX; MEXKIaJIaKTHIECKUH ra3 1
PEHTI€HOBCKOE U3ITydYEHHE OT HET0;sTuerncTast
CTPYKTypa

pacnipenenenus I'alakTHK M CKOTUIGHUH BO
Bcenennoit

Pecypcor ypoxa: Y4eOHUK,
§33

Crpoenue n 3Botonust Beeaennoii (2 1)

KoneuHoCTh ¥ 0€CKOHEYHOCTh

Bcenennoii.
Pacimpsiromascs

Bcenennas

Vpok 30. Koneunocts 1
OeckoHeyHOCTHL BeesteHHoi

CBsi3b 3aKOHA BCEMHPHOT O

TATOTEHHS C NIPECTABICHUSIMH O
KOHEYHOCTH U OECKOHEYHOCTH BeeneHHoi;
(oToMeTpHUecKuii MapanoKc;
HEOOXOAUMOCTH 001IeiiTeoprn
OTHOCUTEIBHOCTH JUISl TIOCTPOCHHS
Mojeny Beenennoit

Pecypcut ypora: Yaebuuk, § 34, 35

Moyens «ropsueii BeenenHoii» u

PEIIMKTOBOE U3TydeHUE

Vpok 31. Mopnen «ropsiueii

BcesieHHoi»

CBsi3b CpelIHeH IIIOTHOCTH MaTepuu ¢
3aKOHOM PACIIMPEHHs HreoMeTpuei
Bcenennoit; paguyc uBospacr BeeneHHoi

Pecypcut ypora: Yuebuuk, § 36

CBsA3b 3aKOHA BCEMHPHOI'O
TATOTEHHUSA C IIPEACTABJICHUAMH OKOHEYHOCTH U

GeckoHeuHOCTH BeeseHHOil;

= 4TO TaKoe (POTOMETPHYCCKUITIAPATOKC;

HEOOXOANMOCTh 00 1IIeH TCOPUU OTHOCHUTECIIBHOCTH

JUIS TIOCTPOCHUAMOJICTTA Bcenennoii;

MOHSTHE «TopsYas Beenennas;
KpYIHOMAacIITabHYI0 CTPYKTYpyBcenenHoii;

4YTO TAKOC METarajJlakTukKa,

KOCMOJIOTHUYEeCKHe MozienBceeneHHoM

- MCI0JIb30BaTh 3HAHUS 110 (1)"3]/"(6 M aCTPOHOMHH IS
OIMKUCAHUS HOOBSICHEHHSI COBpCMCHHOﬁ HaquOﬁ KapTHHBI

MHpa

CoBpeMeHHbIe NpoGaemMbl acTponomun (3 4)

YckopeHHOe paciuipeHue
BceneHHol 1 TEMHan 3Heprua

VYpok 32. YekopeHnHoe

pacunpenue BeeslenHoii nTémuas
JHeprus

Bxuag témuoii matepun B Maccy
BcesenHoit; HabI0IeHHE CBEPXHOBBIX

KaKHe HaOIIOACHHS TTOATBEPIHIIH
TEOPUIO0 YCKOPEHHOT 0 paciunpeHnsiBeeneHHoil;

= YTO MCCIIEI0BATENIN TOHUMAIOTIION TEMHOU SHEprueii;

~HCIIOJIB30BATh 3HAHUS,
HOTy4eHHbIE IO QU3MKE U ACTPOHOMHMH, [JIsl OITH CAHUS 1

00BSICHEHHSI COBPEMEHHOI Hay4HOH KapTHHBI MUDA;




3Bé3£[ B Z[aJ'[éKI/[X TaJIJaKTUKaX U OTKPBITHE
YCKOPEHHOTO pacmupeHus BeeneHHoH;
IIPUPOJBI CUJIBI BCEMUPHOI'O
OTTAJIKUBaAHU S

Pecypcel ypoka:
YyebHuk, § 37

OG6HapysKeHHe IIaHeT BO3JIE APYrHX

3BE371

Vpok 33. O6Hapy:keHHe MJIAHET

BO3JIe IPYTHX 3B&311

HeBuanMble CILYTHHKH Y 3BE3/1; METOB
O0HapyXEHNs FK30IITAHET;3K30ILIaHETHI C
YCIOBHAMA

6HaFOHpH5{THLIMH JUTSA )KU3HA

Pecypcel ypoKa:
YyebHuk, § 38

IMouck xu3nu u pasyma Bo Beenennoit

Vpok 34. TIouck *KU3HA M pasyma

B0 BeenrenHoii

PasBuTHE npejcTaBieHuii o
CYILIECTBOBAHHH XKU3HH BO BCeseHHOI;
dopmyia JIpeiika i 4UCIIO HUBHIM3ALHI B
TaTakTHKE;OMCK CUTHAJIOB OT BHE3EMHBIX
LUBUIM3ALMI U T10/1a9a CUTHAJIOB UM

Pecypcel ypoKa:
YuyebHuK, § 39

3ayeM B ypaBHeHHe DiHIITeiiHaObLIa BBEICHA
KOCMOJIOTHYECKas! TOCTOSTHHAS;

YCII0BUS BOBHUKHOBEHHUS TJIAHETOKOJIO 3BE3/;

MeTO/Ibl 00HAPYKEHUS IK30IIaHET OKOJIO APYTUX 3BE3];
06 sposronnn BeenieHHOM Mkn3HK BO BeeneHHOI;
MpoGJIe MBI ITOMCKA BHE3EMHBIXIINBHITH3ALH;

(dopmyna Jlpeiika

=~ 000CHOBBIBATH CBOKO TOYKY3PEHHS O BO3MOKHOCTH
CYILICCTBOBAHHU BHE3EMHBIX

LIl/lBPIJ'IPI?:ﬁHPIﬁ M UX KOHTAaKTOB CHaMH

HUTOro
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