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IHosicHuTe/IbHASA 3aNIUCKA
Pabouas mporpaMma 1o acTpOHOMHH COCTaBJIEHA HA OCHOBE:
- ®enepanbHoro 3akoHa ot 29.12.2012r. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
denepauumny;

- [Iporpammel kypca actponomuu Jyuisi 10—11 knaccoB 0611e00pa3zoBaTEIbHBIX YUPEKICHUM
(aBTop B.M. Yapyrun). Metoanueckoe nocodbue. 10-11 kimacc «IIpocsemenue» 2017r.

- [lucema Muno6puayku Poccun ot 20.06.2017. Ne TC-194/08 «O06 opranuzanuu u3y4eHus
y4eOHOTO mpeaMeTa « ACTPOHOMUSD)

Pabouast nporpaMMa opHeHTHpPOBaHA HA UCIIOJIb30BAHUE JINHUH Y4€OHO-METOIHYECKOTO
koMmruiekca «Cdepbl» 1o acTpoHOMHH, yueOHHKA «AcTpoHomus» A 10—11 kmaccos
o0111e00pa3oBaTeNbHBIX yupekaeHuit apTopa: B.M. Yapyruna, uznarenbctsa «lIpcBeienne»
2017r.

ACTpOHOMHUS B POCCUICKOM IIKOJIE BCETJIa pacCMaTpUBajach Kak Kypc, KOTOPbIN, 3aBepIias
(hU3MKO-MaTeMaTHYECKOEe 00pa30BaHUE BBIITYCKHUKOB CPEIHEH IIKOJIbI, 3HAKOMUT UX C
COBPEMEHHBIMH MPEICTABICHUSIMH O CTPOSHUHU U SBOJIIOIMU BeeneHHoi u crnoco0cTByeT
(hopMHUPOBAHUIO HAYYHOTO MUPOBO33pEeHUs. B HacTosIee BpeMs BaXKHEHIIIMMH 3aa4aMu
ACTPOHOMMHU SIBJISIFOTCA (POPMHUPOBAHUE TIPEACTABICHUNM O €IUHCTBE (PM3UUECKUX 3aKOHOB,
JNEUCTBYIOUIMX HA 3emie U B Oe3rpaHnyHOi BceneHHo, 0 HenmpephIBHO MPOUCXOASIICH
SBOJIIOIMH HaIIEH TUIAHEThI, BCEX KOCMUYSCKHUX TEJI M UX CUCTEM, a Takyke camou BceaeHHo.

Kypc actpoHOMUM HE TOJIBKO 3aBepiiaeT GU3NKO-MaTeEMaTHYECKOE 00Opa30BaHUE, HO U HECET B
ceOe orpeiesieHHbIN 00IIeHaYyYHbII U KyJbTYPHBIA NOTEHIHAL. ACTPOHOMUS SIBIIAETCS
3aBepIaronie puiaocoPpckoit ¥ MUPOBO33PEHUYECKON TUCIMIUIMHOM, U €€ MPEeTnoIlaBaHue eCTh
HEO0OXOMMOCTb JJI1 KAUE€CTBEHHOTO MOJIHOTO €CTECTBEHHOHAYYHOTr0 oOpa3oBaHus. be3
CHELHAIbHOTO (OPMUPOBAHUS ACTPOHOMUYECKUX 3HAHUN HE MOXKET C(POPMHUPOBATHCS
€CTECTBEHHOHAYYHOE MUPOBO33PEHUE, 1IeNIbHas (pu3nUYecKas KapTHHA MUPa. ACTPOHOMUS MOXKET
MOKa3aTh €AMHCTBO 3aKOHOB MPUPO/Ibl, IPUMEHUMOCTb 3aKOHOB (PU3HKHU K HEOECHBIM TeIaM, JaTh
LIEJIOCTHOE NPEJICTABIEHUE O CTPOEHUU BCceneHHoi 1 M03HaBaeMOCTH MUPA.

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKH YUAIIIUXCSA

[Inanupyemsble pe3yabTaThl OCBOCHUS y4eOHOro mpeameTa no utoram ooydenust B 10-11 knaccax:
* [TonyuuTs npeAcTaBICHUS O CTPYKTYpe U MaciiTabax BeceneHHoi 1 MecTe yenoBeKka B HEl.
VY3HaTh 0 cpencTBax, KOTOPhIE HCHOIB3YIOT aCTPOHOMBI, UTOOBI 3arJIsTHYTh B CaMbl€ YAAJIEHHbBIE
yrojiku BceneHHOM U He TOJBKO YBUAETh HEOECHBIE TENa B HEIOCTYIHBIX C 3€MJIM IMana3oHax
JUTMH BOJIH 3JIEKTPOMArHUTHOTO M3JIYyYEHUs, HO U Y3HATh O HOBBIX KaHajlaX MOJTy4YeHUs
nH(popMauu 0 HEOECHBIX TeIaxX ¢ MOMOILBIO HEUTPUHHBIX U IPABUTAIIMOHHO-BOJIHOBBIX
TEJIECKOIIOB.

* Y3Hath 0 HAOII0AAEMOM CJIOKHOM JIBH)KEHUU TutaHeT, JIynsl u ConHia, ux
uHTeprpeTtauuu. Kakyro pons urpanu HabmoeHus 3atmenuit JIynsl n ConHia B )KU3HU
oOI1ecTBa ¥ UCTOPHS UX HAy4YHOTO 00bscHeHus. Kak Ha OCHOBE aCTPOHOMUYECKUX SIBJICHUI
JIOIM HAYYUIIMCh U3MEPATHh BPEMS U BECTH KAJICHIAPb.



* Y3Hath, Kak 01aroaaps pa3BUTHIO ACTPOHOMUH JIFOJIU TIEPEILIU OT MPEICTaBICHUS
IEOLICHTPUYECKON CUCTEMBI MUPA K PEBOIFOLIMOHHBIM IIPEICTABICHUAM I'EIIUOLICHTPUYECKON
cuctembl Mupa. Kak Ha ocHOBE nocieiHeN ObUIM OTKPBITHI 3aKOHBI, YIPABIISIOLINE IBHKEHUEM
IJIAHET, U NI03/{HEE, 3aKOH BCEMUPHOT'O TATOTCHUS.

* Ha npumMepe ucnosib30BaHus 3aKOHA BCEMUPHOTO TATOTEHUS MOJYUYUTh MPEIACTABICHUS O
KOCMHUYECKUX CKOPOCTSX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS TPACKTOPUH MOJIETOB
KOCMUYECKUX almaparoB K MUIaHEeTaM. ¥Y3HaTh, KaK MPOSIBISET ce0si BCEMUPHOE TATOTEHHUE Ha
ABJICHUAX B cucteme 3emisi—JIyHa, U 3BOJTIONMIO 3TOM CUCTEMBI B OYAYILEM.

* Y3HaTh 0 COBPEMEHHOM MPEJICTABIEHUH, O CTpOeHHH COJIHEYHON CUCTEMBI, O CTPOCHHH 3E€MITU
KaK TUTAaHETHI U IPUPOJIC MAPHUKOBOTO d(peKTa, 0 CBONWCTBAX MJIAHET 3€MHOM TPYTIIHI U TIJIaHET-
TUTAaHTOB U 00 UCCIEA0BAHMIX aCTEPOHIOB, KOMET, METEOPOUIOB U HOBOT'O KJIacca HEOECHBIX TEN
KapJIMKOBBIX IUIAHET.

° HOJIy‘II/ITI) MMpcaACTaBJICHUC O MCTOAAX aCTpO(i)I/ISI/I‘IeCKI/IX I/ICCJ'IGI[OBaHI/Iﬁ H 3aKOHax
(bPIBI/IKI/IX, KOTOPBIC UCITIOJBb3YIOTCA IS U3YUCHUA (bHSHIIGCKI/I CBOMCTB HEOECHBIX TEIl.

* V3uars npupoay CoJlHIIa ¥ €r0 aKTUBHOCTH, KaK COJIHEYHAsI aKTUBHOCTD BJIMSIET Ha KJIUMAT U
ouocgepy 3emiu, Kak Ha OCHOBE 3aKOHOB (PU3UKU MOKHO pacCUMTATh BHYTPEHHEE CTPOCHUE
ConHiia 1 Kak HaOIIOJEHUS 32 MOTOKaMU HEUTPUHO OT COJIHIIA TOMOTJIH 3arJISIHYTh B LIEHTP
ConHIia ¥ y3HaTh O TEPMOSIIEPHOM UCTOYHUKE SHEPTUH.

* Y3HaTh, KaK ONPEEISAIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3] M UX B3aUMOCBSI3b MEXy COOOM, O
BHYTPEHHEM CTPOCHHHM 3BE3]] U UCTOYHUKAX UX DHEPTHUH; O HEOOBIYHOCTH CBOMCTB 3BE3] O€IIbIX
KapJIMKOB, HEUTPOHHBIX 3BE3/] U YEPHBIX ABIP. Y 3HATH, KAK POKAAIOTCS, )KUBYT U YMUPAOT
3BE3/ILI.

* Y3HaTh, KaK 10 HAOIOACHHUSIM MYJIbCUPYIONINX 3BE3] 11een 1 onmpeesiTh PACCTOSHUS 10
JPYTUX TATAKTUK, KaK aCTPOHOMBI 110 HAOJIIOICHUSIM JIBOMHBIX M KPATHBIX 3BE3 OMPEACIISIOT X
MACCBI.

* [TostyunTh NIpeACTaBICHHS O B3phIBaX HOBBIX U CBEPXHOBBIX 3BE3]l U Y3HATh KaK B 3BE34aX
00pa3yroTCs TSHKEIbIE XUMUUECKUE SJIEMEHTHI.

* Y3HaTh, Kak ycTpoeHa Hama ["amaktuka — Mueunsii [IyTs, Kak pacrpenesieHsl B Her
paccesiHHbIE U I1apOBbI€ 3BE3/IHBIE CKOTUICHHS M 00J1aKa MexX3BE3HOTO raza u nbuin. Kak ¢
MOMOILIbIO HAOJIOIEHUH B UHPPAKPACHBIX JIyYaX yIajJoCh MPOHUKHYThH Yepe3 TOJIIILY
MEK3BE3HOTO ra3a v IbUIM B LEHTP ['anakTuku, yBUIETh ABUKEHUE 3BE3 B HEM BOKPYT
CBEPXMACCUBHOW YEPHOU JIBIPHI.

* [ToyunTh IpeICTaBICHHUE O PA3JTUYHBIX TUIIAX FAJIAKTUK, Y3HATH O MPOSIBIICHUSAX
AKTUBHOCTHU TAJIAKTUK U KBA3apOB, PACIIPEACIICHUN TATAKTUK B MPOCTPAHCTBE M POPMUPOBAHUU
CKOIUIEHUW U STYEUCTOU CTPYKTYPBI UX PACIPENCTICHUS.



* Y3HaTh O CTPOEHUU U 3BOJIOLMU YHUKAIBHOTO 00bekTa Beenennoii B ienom. [Ipociaeauts 3a
Pa3BUTHEM MPECTABICHUN O KOHEYHOCTH M OECKOHEUHOCTH BeeneHHoi, 0 ¢hyHIaMeHTaTbHBIX
napagoKcax, CBSI3aHHbBIX C HUMHU.

° HOHHTI), KaK U3 Ha6JII-O,ZIaeMOI‘O KpaCHOTO CMCIICHUA B CIICKTpax I[aJIéKI/IX raJJakKTUK IIPUILIN K
BBIBOJY O HCCTAITMOHAPHOCTHU, pACIIUPCHUHN BCCH€HHOﬁ, H, 4TO B IIPpOILIJIOM OHaA OblIa HE TOJBKO
HHOTHOﬁ, HO N FOpiI‘ICﬁ H, 4TO Ha6JII-O,ZIa€MO€ PCIUKTOBOC U3JIYUCHHUC ITOATBCPKIAACT 3TOT
BayKHBIMN BBIBO/I COBpGMGHHOﬁ KOCMOJIOTHH.

* Y3HaTh, KaK OTKPBUIM YCKOPEHHOE pacliMpeHne BCeneHHoU U ero CBA3bI0 ¢ TEMHOMN
DHEPIruer U BCEMUPHOU CUIION OTTAJIKUBAHUS, IPOTUBOCTOAIEH BCEMUPHOM CUJIE TATOTEHUS.

* Y3HaTh 00 OTKPBITUH IK30ILUIAHET — ILIAHET OKOJIO APYTUX 3BE3] U COBPEMEHHOM
COCTOSTHUH MPOOJIeMbl TOUCKA BHE3EMHBIX IIMBIIIM3ALUN U CBS3U C HUMH.

* HayuuThcst mpoBOIUTE MPOCTEUIIINE ACTPOHOMUYECKHE HAOIIOACHHS, ODUEHTUPOBATHCS CPEeIU
APKUX 3BE3]] U CO3BE3IUI, U3MEPATH BBICOTHI 3BE3T M COJIHIIA, ONPEAENATh ACTPOHOMUYECKUMU
METOJaMH BpeMsl, IIUPOTY U AOJATOTY MecTa HaOJt0IeHU, u3MepATh nuametp ConHila u
M3MEPSATH COJTHEYHYIO aKTUBHOCTh U €€ 3aBUCUMOCTb OT BPEMEHH.

Yuammuecs: 10/2KHbI 3HATD:

[ ]

CMbBICI ROHAMUIL: AKTUBHOCTD, aCTEPOUJI, ACTPOJIOTHSI, aCTPOHOMUSI, acTpodu3zrka, atMmochepa,
00JI1 1, BO3MYIILIEHUS, BOCXO/]I CBETHUJIA, BpallleHuEe HeOeCHbIX Tell, BeenenHas, BCIbIIKa,
["anakTrka, TOPU30OHT, TPaHyJIbl, 3aTMEHUE, BUJIbI 3BE3/1, 30JIUaK, KaJE€HAAPh, KOCMOTOHUS,
KOCMOJIOT S, KOCMOHAaBTHKA, KOCMOC, KOJIbIIA IIJIaHET, KOMETHI, KpaTep, KyJIbMUHAIIKs, OCHOBHbBIC
TOYKH, JIMTHUU U TIJIOCKOCTH HEOECHOM cephl, MarHuTHast Oypsi, MeTaranakTika, METeop,
METEOPUT, METEOPHBIE TEJIO, N0 b, TOTOK, Muieunbli [1yTh, MOpsa u MaTepuku Ha JlyHe,
HeOecHasi MeXaHWKa, BUJIMMOE U peajbHOE JIBI)KEHHE HEOECHBIX TeJl M MX CUCTeM, 00cepBaTopus,
opOuTa, miaHera, MoJIIPHOE CUSIHUE, POTyOepaHell, CKOTUICHHE, CO3BE3IUs M UX Kilaccuukanms,
COJIHEUHAsl KOPOHA, COJIHLIECTOSIHUE, cocTaB COJIHEUHON CUCTEMBI, TEIECKOI, TEPMUHATOP,
TYMaHHOCTb, a3l JIyHsl, poTtochepnsie pakensr, xpomocdepa, yepHas Abipa, IBOIIOHUS,
AKJIUNTHKA, S]IPO;

[

onpeoenenus puzuueckux eeruduH: aCTpOHOMUYECKas eauHuIa, adennii, 0J1eck 3Be31bl,
BO3pacT HEOECHOTO Tefa, mapajijiake, MapceK, NEPUO/I, MEPUTreNHil, PU3nIecKue XapaKTePUCTHKU
IIJIAHET U 3BE€3], UX XMMUYECKUI COCTaB, 3B€3/IHAS BEJIMUMHA, PAAUAHT, PAAUyC CBETUIIA,
KOCMHUYECKHE PACCTOSHUS, CBETUMOCTh, CBETOBOU I'0Jl, C’)KaTHE MIAHET, CHHOJANYECKUN U
CUJICPUYECKUI TIEPHUO/I, COTHEUHAS! aKTUBHOCTb, COJTHEUHAS TTOCTOSTHHAS, CIIEKTP CBETAIIUXCS TEJ
CoJHEYHOM CHUCTEMBI;

[ J

cmolen padom u popmyaupoexy 3axonos: Apucrorens, [ltonemes, [Nanunes,
Konepuuka,bpyno, Jlomonocosa, I'epmiens, bpare, Kemnepa, Hetotona, JleBepse, Anamca,
["annes, benomonsckoro, bpenuxuna, Ctpyse, ['epummpynra-Paccena, Ambapitymsina, bapuapna,
Xab6ma, lomrepa, @puamana, DUHIITEHHA;

NOJIKHbI YMETh:

HCII0JBb30BAaTh KapTy 3BE3AHOI0 Heba AJI HAXO0XKACHUA KOOpAWHAT CBCTHUIIA,



[ ]

BBIpaXXaTh PE3YJIbTAThl U3MEPEHUH M PACUETOB B €AMHULIAX MeXTyHAPOIHON CUCTEMBI;

[ ]

MIPUBOJIUTH MPUMEPHI MPAKTHUECKOTO MCIIOIH30BAHUS ACTPOHOMHUYSCKUX 3HAHUH O

HEOECHBIX TeIaX U UX CHCTEMaXx;

[ ]

pemaTh 3a7a4d Ha MPUMEHEHNE N3YUSCHHBIX ACTPOHOMUYECKUX 3aKOHOB;

[ ]

OCYIIECTBIISITH CAMOCTOSITEIILHBIA MMOMCK HHPOPMAITUH €CTECTBEHHOHAYYHOTO COJIEPIKaHUS C
MCTIOJIb30BaHUEM Pa3IMIHBIX HCTOYHUKOB, €€ 00paOO0TKY M MPEACTABICHUE B Pa3HBIX (opMax;
BJIaJIeTh KOMIETeHIUAMH: KOMMYHUKATUBHOU, PeIICKCHBHOMN, INYHOCTHOTO CAMOPA3BUTHS,
IICHHOCTHO-OPHUEHTAIIMOHHOM, CMBICIIOTIONCKOBOH, U IPO(hEeCCHOHATTLHO-TPY/IOBOTO BEIOOPA.
COILEPKXAHHUE KYPCA

BBeneHue B acCTpOHOMMIO.

Cmpoenue u macuimabwl Bcenennoii, u cogpemenuvie HabM0OeHUs.

Kaxkue Tena 3anonusioT Beenennyro. KakoBbl X XxapakTepHbI€ pa3Mephbl U pACCTOSTHUS MEXKTY
Humu. Kakue ¢usndeckue ycnoBus BCTpedaroTcsi B HUX. Beenennas pacmmpsiercs. e u kak
paboTalOT camble KPYIHbIE ONTHYECKUE TeIeCKOMbl. Kak acTpOHOMBI HCCIEyIOT raMMa-
usnydenue BeenenHoii. YTo yBUIeIU rpaBUTAIIMIOHHO-BOTHOBBIC U HEHTPUHHbBIE TEIECKOTIBI.
AcTpoMeTpus.

36¢€30H0¢€ HebOo U uUOUMOe 0BUIICEHUE HeDEeCHbIX CBEeMIUL.

Kaxkue 3B€3161 BXO4T B co3Be3ust OpuoHa u Jlebeas. ComHile IBHXKETCS MO KITUIITHKE.
[InaneTsl coBepiialoT netTyieo0pazHoe aBmkeHue. HebecHoie koopanHaTel YTo Takoe HeOEeCHBIN
AKBATOP U HEOECHBIN MepuanaH. Kak cTposIT 3KBaTOpUAIBHYIO CUCTEMY HEOECHBIX KOOPAUHAT.
Kak cTposiT ropu30HTaIbHYIO CUCTEMY HEOECHBIX KOOPAMHAT.

Buoumoe osuoicenue nnanem u Connya.

HCTJ’IGO6paBHO€ ABHJKCHHUC INIAHCT, IIOILATHOC U IIPAMOC ABHKCHHUC IIJIAHCT. SKJ'H/IHTI/IKa,
30 aKaJIbHBIC CO3BC3 /1. HepaBHOMepHoe JABHXXCHHC COJ'IHI_Ia I1O OKJIIHUIITHUKC.

Jleuoiwcenue JIynvt u 3ammenus.

®da3pl JIyHbI 1 CHHOAMYECKUN MECHL], YCIOBUS HACTYIUIEHUS] COJTHEYHOTO U JIYHHOTO
3aTMeHul. [Touemy npoucxoasT conHeuHble 3aTMeHusA. Capoc U MpecKa3aHus 3aTMEHUIM.

Bpems u kanenoape.

3BE3AHOE U COTHEYHOE BPEMsI, 3BE3HBIN U TPOIMUYECKUI TOI. Y CTPOMCTBO JYHHOTO U
COJIHEYHOTO KaJeHAaps, MPoOIeMbl UX coriacoBaHust KOMMaHCKHM U TPUTOPHAHCKUN KaJICHApH.

He0ecHas MmexaHuKa.

FeﬂuoueHmpuueCKaﬂ cucmema mupa.



[TpencraBnenus o ctpoeHun COTHEYHOW CUCTEMBI B aHTUYHBIE BPEMEHA U B CPEIHEBEKOBDE.
I'enuonienTpuyeckas cucteMa MHUpa, J0Ka3aTeIbCTBO BpalleHus: 3emin Bokpyr CosHIia.
[Tapannakc 3B€3/1 U onpeneeHrue PacCTOSAHUS 10 HUX, TapCeK.

3akonwvl Kennepa.

OTKpBITI/IG . KGHHepOM 3aKOHOB ABMKCHU IIJIAHCT. OTKpI)ITI/IC 3aKOHa BCCMI/IpHOI‘O
TATOTCHHUA U 0606HléHHLIe 3aKOHBI Kenﬂepa. OHpe,HeJICHHe Macc HEOSCHBIX TEI.

Kocmuueckue CKopocmu.

Pacuétbl mepBoit 1 BTOPOH KOCMUYECKON CKOPOCTH U X pusudeckuii cMpici. [Tonét F0.A.
["arapuna BOKpyr 3emiid 10 KpyroBoil opoure.

Meoicnnanemmnvie nepenémui.

[ToHATHE ONITUMANTBHOM TPAEKTOPUU MOJIETA K IIaHeTe. Bpems 1monéra K iaHeTe U 1aThl CTapTOB.
Jlyna u eé enuanue na 3emmio.

Jlyunsbiit penbed u ero npupona. [lpunuHoe B3aumoaeiicteue mexay JIynoit u 3eMnéit.

VY nanenue JlyHsl oT 3emiu 1 3aMelJIeHUE BpalieHusa 3emin. [Ipeneccus 3eMHOM ocu 1
IIPEABAPEHNUE PABHOICHCTBHM.

CrpoeHne COJTHEYHON CHCTEMBbI.

Cospemennvie npeocmasnenus o ColHeuHol cucmeme.

CocrtaB ConHeuHoil cucteMsbl. [1aneTsl 3eMHOM IpyNIbl U MJIAHEThI- TUTAHTHI, KX
npuHIMnuanbHbie paznuuus. Oomako komet Oopta u [losic Kotinepa. Pasmeps! Ten conHeuHom
CHUCTEMBI.

Inanema 3emns.

®opma u pazmepsl 3emin. Bayrpennee ctpoenue 3emin. Pons napaukoBoro 3¢ ¢exra B
dhopMUpOBaHUM KJIUMaTa 3eMJIH.

IInanemui 3emmou epynneoi.

UccnenoBanust Mepkypusi, Benepsl 1 Mapca, ux cxoxectsb ¢ 3emnéil. Kak napHUKOBbIN

s dexT rpeet moBepXHOCTH 3emiin U nieperpeBaet armocdepy Benepsl. EcTh u %u3Hbp Ha Mapce.
Opodronust opout cryTHUKOB Mapca ®@oboca u [lerimoca.

IInanemor-eueanmeol.

duznueckue cpoiictBa FOnurepa, CatypHa, Ypana u Henryna. Bynkanudeckas aesTe€1bHOCTh Ha
cnytHuke FOnurepa HMo. Ilpupona kosen BOKpyT MJIaHET-TUTAHTOB.



Inanemuvi-kapauku u ux ceoticmea.

Manwvie mena Conneunoii cucmemui.

[Ipupona u nBmwxenue acreponioB. Crernuduka IBHKEHUS TPYIIN aCTepOUI0B TPOSHIIEB U
I'pexos. IIpupona u asuxenue komet. [losc Koitnepa nu O6mako komet Oopta. [Ipupona
METEOPOB U METEOPUTOB.

Memeopwvl u memeopumpui.

[Tpupona magaromux 3BE3/1, METEOPHBIE TOTOKU U UX paiiaHThl. CBSA3b MEKy METCOPHBIMU
MOTOKaMH U KoMeTamu. [Ipupoa KaMeHHBIX U 3KeJIe3HbIX MeTeOpuToB. [Iprpoga MeTeopUTHBIX
KpaTepoB.

IIpakTnuyeckas acrpopusuka u pusuxka CoJiHua.

Memoowl acmpogu3uueckux ucciedo8anuil.

Y CcTpolCTBO U XapaKTEePUCTUKH TEJIECKONOB pedpakTopoB U pedIeKTOpOB. Y CTPOUCTBO
PaANOTENECKOIOB, paTUOUHTEPPEPOMETPHI.

Coanye.

OcnoBHble xapakTepuctuku ConHia. OnpeaeneHnue MacChbl, TEMIIEPATYPBl U XUMHUYECKOTO
coctaBa Counnia. CtpoeHue coiHeuHoi arMocdepnl. ColHEUHAsi aKTUBHOCTD U €€ BIMSIHUE Ha
3emito u ouochepy.

Buympennee cmpoenue Connya.

Teopetnueckuii pacu€r Temneparypsl B ueHTpe ConHua. SnepHblii HCTOYHUK SHEPTUH U
TEPMOSJIEPHBIE PEAKIIMU CUHTE3a refiis U3 BOAOPOa, IEPEHOC IHEPTrur U3 eHTpa ColHIa
Hapy>Ky, KOHBEKTUBHAs 30Ha. HeNTpUHHBIN TeecKon 1 HAOIIOEHUS TOTOKA HEUTPUHO OT
Connua.

3Bé3bI.

OcHosHble xapakmepucmuxu 36€30.

OrnpeneneHrne OCHOBHBIX XapaKTEPUCTUK 3BE3/: MACChl, CBETUMOCTH, TEMIIEPATYPHI U
XUMHYECKoro coctaBa. CriekTpasibHas Kjaccudukaius 3831 1 €€ PU3NIeCKUe OCHOBBI.
JlnarpamMma «CHEeKTPaJIbHBIN KJIACC» — CBETUMOCTD 3BE3]1, CBSI3b MEXK/IY MACCOM U CBETUMOCTBIO
3BE3.

Buympennee cmpoenue 36é30.

CrpoeHnue 3Be3/bl II1aBHOM MOCIeA0BaTEIbHOCTU. CTpoeHre 3BE3/] KPACHBIX TUTAHTOB U
CBEPXTUTAHTOB.



benvie kapnuku, netimponnule 36€30bl, Ny1bCapvl U YEPHBLE ObIPDI.

Ctpoenue 3B€3/1 OebIX KapJIMKOB U MpeJen Ha ux Maccy — npenen Yanapacekapa. [lynbcapsl u
HEUTPOHHBIE 3BE3/b1. [Iprpoaa 4EPHBIX IBIP U UX MTAPAMETPHI.

Jlsotinbie, kpamHvle u nepemeHHbvle 36€30bL.

HaOmnronenus: ABOMHBIX M KpaTHBIX 3BE3. 3aTMEHHO-TIEpeMeHHbIe 3BE3/1bl. OTpeierieHne Mace
JBOMHBIX 3BE31. [lynbcupyroniue nepeMeHHbIe 3BE3/1bl, KPUBBIC M3MEHEHHUS OJiecka 1eden/.
3aBUCHMOCTBH MEXIY CBETUMOCTBIO M IEPHOIOM Tysbcanuii y niedenn. Lledenapr — masku Bo
Bcenennoil, mo KOTOPBIM OMPEACIISIIOT PACCTOSHUS 10 JATEKUX CKOIUICHUH U TaJIaKTHUK.

Hosvle u ceepxnosvie 36¢30bi.

XapaKTEepUCTHUKHU BCIBIIIEK HOBBIX 3BE3/. CBS3b HOBBIX 3BE3]] C TECHBIMU JBOWMHBIMU

CHUCTEeMaMHU, COJIepIKallluMHU 3Be31y Oelblil kKapiuk. [lepeTekanue BelecTBa U sSASPHBIN B3PHIB HA
MTOBEPXHOCTH OesIoro Kapiauka. Kak B3pbIBatOTCS CBEPXHOBBIE 3BE3/IbI. XapPaKTEPUCTUKHU BCIIBIIIEK
CBEPXHOBBIX 3BE3/. [ paBUTAIIMOHHBIN KOJUTaric OeIoro Kapirka ¢ Macco YaHapacekapa B
COCTaBE TECHOM JBOMHOMW 3BE3/Ibl — BCIBIIIKA CBEPXHOBOM IIEPBOI0 THIA. B3pbIB MaCCUBHOMU
3BE3/Ibl B KOHIIE CBOEH IBOJIIOIIMH — B3PBIB CBEPXHOBOM BTOpOTo TUIA. HabmoaeHne ocTaTkoB
B3pPBIBOB CBEPXHOBBIX 3BE3/I.

2eontoyus 36€30. porcOeHue, HCU3Hb U CMEPMb 36€30.

Pacuér nponoIKATEIPHOCTH )KU3HU 3BE3]] Pa3HOM MACChl Ha TJIABHOM IMOCIJIEIOBATEIBHOCTH.
Ilepexon B KpacHbIE TUTAaHTBI U CBEPXTUTAHTHI ITOCIE UCUepaHus Boaopoaa. CrokoitHas
ABOJIIOLMSI MAaJIOMACCUBHBIX 3BE3/l, U TPABUTALIMOHHBIN KOJIJIATIC ¥ B3PBIB C 00pa30BaHUEM
HEUTPOHHOM 3BE3/1bI WM YEPHOU IbIPBI MACCUBHOM 3Be3/1bl. OIpeneneHue Bo3pacTa 3BE3HbIX
CKOIUIEHUW M OTHEJIbHBIX 3BE3/ U MPOBEPKA TEOPUU BOJIFOLIUU 3BE3I.

Mueunsbii IyTs.
T'a3z u noinw 6 [ anaxmuxe.

Kaxk o0Opa3zyrorcs oTpaxkarenbHble TyMaHHOCTHU. [Touemy cBetsarcs nuddys3nsie TymaHHocTH. Kak
KOHLIEHTPUPYIOTCSI Ta30BbI€ U MbLIEBbIE TYMAHHOCTH B [ anakTuke.

Paccesnnvie u wapoevie 36E€30Hble CKONIEHUS.

HaOmntomaembie CBOMCTBA pacCesTHHBIX 3BE3AHBIX CKoTuieHU. Habmrojaembple CBOMCTBA MIAPOBBIX
3BE3/IHBIX CKOIUIEHUH. PacnipeieneHne u xapakTep ABUKECHUS CKOIUIEHUM B ["alakTHKe.
Pacnpenenenue 38311, CKOIIEHU, ra3a ¥ nbuUin B ['anakTuke. CBepxmMaccuBHas Y€pHas JbIpa B
nenTpe ['anaktuku u kocmudeckue tydn. MHppakpacHbie HAOMIOACHUS ABUKEHUS 3BE3]] B IIEHTPE
["anaxkTuky n oOHapykeHHe B MIEHTpe [ alakKTHKK CBEPXMACCUBHOM YepHOU NbIpbl. PacuéT
napamMeTpoOB CBEPXMACCUBHON YEPHOM AbIpbl. HaOmroeHusT KOCMUYECKUX JIydeil ¥ X CBSI3b CO
B3PbIBAMU CBEPXHOBBIX 3BE3I.



T'anaxmuxu.

Kak knaccuduuupoBanu ragakTuku mo Gpopme u kamepToHHas Auarpamma Xao6maa. CBoiicTBa
CHUPAJIbHBIX, JUIMITUYECKUX U HETPAaBUIIbHBIX rallakTHK. KpacHoe cMeleHme B criekTpax
raJlakTUK U ONPEEIIEHUE PACCTOSIHUS 10 HUX.

3axon Xabona.
Bparenue ranakTik U TEMHas MaTepPUs B HUX.
AxmueHble 2aniakmuxu u K8a3apol.

IIprpona aKTUBHOCTH TAJIAKTUK, PAIUOTAUTAKTUKN U B3aUMOJECHCTBYIOIINE TATAKTUKH.
HeoObIuHbIe CBOWCTBA KBAa3apoOB, UX CBSA3b C A/IpaMU TAJIAKTHK U aKTUBHOCTBIO YEPHBIX JbIP B
HUX.

Ckonnenus eanakmuk.

HaGnrogaembie cBOMCTBAa CKOTUICHUM ralaKTUK, PEHTIT€HOBCKOE U3ITyYeHHUE, TEMIIEpaTypa U Macca
MEXTTaKTUHYECKOTO T'a3a, HEOOXOJUMOCTh CYIIECTBOBAHUSI TEMHON MaTE€pPUH B CKOILJICHUSX
ranakTuk. OueHKa Maccbl TEMHOW MaTEpPHUU B CKOIUICHUSIX. Sluencras cTpykrypa

pacrnpeneneHus TaTaKTUKUA CKOTICHUH TaJlaKTHK.

Crpoenue u 3BoJronus BeesieHHOIM.
Koneunocmo u 6eckoneunocmuv Bcenennot — napadoxcyl K1accuyeckol KOCMOA02UU.

3aKOH BCEMUPHOTO TSATOTEHUS U MPEICTABICHUS O KOHEYHOCTU U OECKOHEYHOCTH BeeneHHo.
DOTOMETPUUECKUN MAPAJIOKC U MIPOTUBOPEUHUS MEXITY KIACCUYECKUMU MPEACTABICHUSIMU O
ctpoeHuu Beenennoit n HabmoaeHussMH. HeoO6XoauMOCTh TIpuBIIeUeHUsI O0IIel TEOPUr
OTHOCHUTEJNBHOCTH JJI MOCTpoeHus Mojienin Beenennoil. CBsi3b MEXAy Fr€OMETPUUYECKUX CBOMCTB
IIPOCTPaHCTBA BCelleHHOM ¢ paclpenesieHueM U IBUKEHUEM MaTepUU B HEM.

Pacwupsiowasncs Becenennas.

CB43b CpeIHEN TNIOTHOCTH MATEPUH C 3aKOHOM PACIIMPEHUS U T€OMETPUUECKUMU

cBoiicTBamu Beenennoil. EBkinaoBa u HeeBKIM10Ba reometpus Beenennoi. Onpenenenue
panuyca u Bo3pacta Beenennon. Moaenb «ropsuer BcerreHHOW» U pETMKTOBOE U3JTyUEHUS
OO6pazoBaHue XMMUYECKUX 3JIEMEHTOB BO Bceenennoit. Oounue renus Bo Beeaennoi u
HEO0O0XO0IMMOCTh 00Opa30BaHus €ro Ha paHHUX dTanax 3BoJitoiun Beenennoit. HeobxoqumMocTs He
TOJIKO BBICOKOM MJIOTHOCTH BEIIECTBA, HO M €r0 BEICOKOM TEMIIEpATypbl HA pAHHUX dTarax
3BOJIIOIMU BeeneHHon. PEMKTOBOE M3MydeHNE — U3ITYYEHHUE, KOTOPOE OCTAIOCHh BO BeeneHHomn
OT TOPAYETO U CBEPXIJIOTHOTO COCTOSIHMSI MATEPUU HA PAHHUX 3Tanax Xu3Hu BcemeHHou.
Hab6nrogaembie cBoiiCTBa peIMKTOBOTO M3NyueHus. [louemy HeoOXoaumMo nmpuBiIeYeHUE OOIIIeH
TEOPHUH OTHOCUTEIIBHOCTH ISl IIOCTPOEHUS Mojenu BeenmenHoi.

CoBpeMeHHbIE PO0JIEMBI ACTPOHOMMH.



Yckopennoe pacwupenue Becenennou u mémmnas snepeusi.

HaGnronenust cBepXxHOBbBIX 3BE€3/1 | TUNA B JAIEKMX ralakTUKaX U OTKPBITHE YCKOPEHHOIO
pacmupenus BeenenHol. OTKpbITHE CUIIBI BCEMUPHOTO OTTalIKWBaHUA. TEMHas SHEPTHS
yBEJIMYMBAET Maccy BceenenHou o Mepe e€ pacmupenus. [Ipupona cunsl BcemupHoro
OTTAJIKUBAHUSI.

ObHapyceHue nianem 8o3ie Opyeux 36¢30.

Habmoienus 3a ABM>KEHUEM 3BE3M M OTNPEICIICHUS MACC HEBUIUMBIX CITyTHUKOB 3BE3],
BO3MYLIAIOLIUX UX MPSMOJIMHEIHOE JBHKEHUE. MeTo1bl OOHapy»)eHus Kk30mmianeT. OueHka
YCIIOBH Ha MOBEPXHOCTAX AK30IUIaHeT. [Tonck 3K3011aHeT ¢ KOM(MOPTHBIMU YCIOBUSMH IS
KU3HU HA HUX.

Iloucku srcusuu u pazyma 6o Bcenennou.

Pa3BuTHe npencTaBieHnii 0 BO3HUKHOBEHUH U CYIIIECTBOBAHUU KU3HU BO BcesleHHOM.
CoBpeMeHHbIE OIIEHKU KOJIMYECTBa BHICOKOPA3BUTHIX HUBMWIM3aluil B ["aaktuke. [lonbiTku
0oOHapy>KEeHUSI U MOCHUIKM CUTHAJIOB BHE3EMHBIM [IMBHIIA3AITHSI.

TemaTu4eckoe Moypo4Hoe mJIaHupoBaHue. (35 yacoB)

BBenenue B actpoHoMuio (2 4) .

Llenv uzyuenus dannoii memvl — NO3HAKOMUTD YHAIIUXCSA C OCHOBHBIMUA aCTPOHOMUYECKUMHU
o0BeKTaMu, 3anOJHAIOMUME Beenennyro: mianetamu, ColtHIeM, 3BE31aMHU, 3BE3THBIMHU
CKOTUICHUSIMU, TaJTAKTHKAMH, CKOTUICHUSMH TaJIaKTHK; (PU3UIECKUMH TTPOIIECCAMH,
MIPOTEKAIONTUMHI B HUX M B OKPYKAIOMIEM WX MPOCTPAHCTBE. Y YaIecs: 3HAKOMSITCS C
XapaKTEPHBIMU MacITabamMu, XapaKTepU3YIOIMUMH CBOWCTBA ATUX HEOECHBIX Tell. Takxke
MIPUBOJISTCS CBEACHUS O COBPEMEHHBIX ONTHYECKUX, HHPPAKPACHBIX, paIH0-, PECHTTCHOBCKUX
TeJIECKoMax u oocepBaTopusax. Takum oOpa3oM, ydariuecss 3SHAKOMSTCS ¢ TEMU HEOCCHBIMU
TeJaMu U 00BEKTaMH, KOTOPhIE OHH B TajibHEHIIIEM OYIyT MOAPOOHO M3y4yaTh HA YPOKax
aCTPOHOMUH.

Actpometpus (5 4).

Lenvio uzyuenus oannou memol — HOPMUPOBAHUE Y YUAITNXCS O BUJIE 3BE3THOTO Heba,
pa3OMEeHnH ero Ha CO3BE3/Ms, HHTEPECHBIX 00BEKTaX B CO3BE3IUAX U MUDOIOTHU CO3BE3AM,
Pa3BUTHH aCTPOHOMHH B aHTHUYHBIE BpeMEHa. 3aja4ya yJalmuxcs MpocieuTh, Kak Mepexo] oT
OpPHEHTAIINH TI0 CO3BE3IUSM K UCTIOJIb30BAaHUIO HEOSCHBIX KOOPIUHAT TTO3BOJIHII B
KOJTMYCCTBEHHOM OTHOIICHHH M3y4aTh BUIUMBIC ABVKCHUS TEN. TakKe MEbIO SBISCTCS
n3ydeHue BuaumMoro apuxeHus ComHia, JIyHbI 1 TUTaHET U Ha OCHOBE 3TOT'O — IMOJTyYEHUE
MIPEICTABJICHHS O TOM, KaK aCTPOHOMBI HAYUMIIMCh MPE/ICKa3bIBaTh 3aTMECHHUSI; TIOJTyICHHUS
MIPEICTABICHUS 00 OJTHOM M3 OCHOBHBIX 3a7[a4 aCTPOHOMHH C JPEBHEHIIINX BPEeMEH — H3MEPECHUHU
BPEMCHH W BEJICHUH KaJieHAaps.

He0ecnast mexanuka (4 4).

Lenb uzyuenus memuvl — pa3BUTEE MPEACTABICHUI 0 cTpoeHUHU COJIHEUHOU CUCTEMBI:
TCOLICHTPUYECKAS U TeIUOIEHTPUYECKUE CUCTEMBI MHUpPa; 3aKOHBI Keruiepa o IBUKEHNH TIIaHET U
ux 00o0menrne HploTOHOM; KOCMUYECKHE CKOPOCTH M MEKIIAHETHBIC TTIEPETIETHI.

Crtpoenne CotHeuHOM cuctemsl (7 4.)

L]env uzyyenus memsvi — MOTYUUTH TIPEACTABICHUE O CTpoeHUU COTHEYHOU CUCTEMBI, U3YYHTh
busnaeckyro npupoay 3emin u JIyHbl, IBICHUS MIPWIMBOB U MPEIECCUU; TTOHATH (PU3ndecKre



O0COOEHHOCTH CTPOCHHMS TUTAHET 3€MHOU TPYIIIIbI, TNIAHET-TUTAHTOB U IJIAHET- KApPJIUKOB; y3HATh
00 0COOEHHOCTSIX MPUPOJIBI U IBIKEHUS aCTEPOUJIOB, TIOJIYIUTh OOIIHME TPEICTABICHUS O
KOMETaX, METEOPax U METEOPUTaX; Y3HATh O PA3BUTUU B3IJIAI0B Ha IpoucxoxaeHne CoJIHEUHOU
CUCTEMBI U O COBPEMEHHBIX MPEICTABICHUAX O €€ MPOUCXOKICHUU.

AcTpodusuka u 3Bé3aHasa actpoHomus (9 4).

L]enb uzyuenus memuvl — MOTYUNATH NPEICTABICHUE O PA3HBIX TUMAX ONTHYECKUX

TEJIECKOIOB, PaIMOTENIECKONAX U METO/IaX HAOJIIOIEHUI ¢ X TIOMOIIBIO; O METOJIaX U
pe3ynbTaTtax HaOmoaeHuit CoJHIla, €ro OCHOBHBIX XapaKTEPUCTUKAX; O MIPOSBICHUIX COTHEUHOU
aKTUBHOCTHU U CBSI3aHHBIX C HEH mpolieccax Ha 3emiie U B Onocdepe; 0 TOM, KaK aCTPOHOMBI
y3HaJu 0 BHyTpeHHeM cTpoeHnr CoJTHIIa ¥ KaK HaOJI0ICHNS COTHEUHBIX HEUTPUHO TIOITBEPIUITH
HAIITU TIPEJICTaBIICHUs O Tporieccax BHYTpH COHITA; TIOMYyYUTh MPEACTaBICHHUE: 00 OCHOBHBIX
XapaKTEPUCTHUKAX 3BE3/l, UX B3aUMOCBSI3HU, BHYTPEHHEM CTPOCHUU 3BE3] PA3JIMYHbBIX

TUTIOB, MOHSTH TPUPOJTY OCIJIBIX KAPIUKOB, HEUTPOHHBIX 3BE3] U YEPHBIX JIBIP, Y3HATH KaK
JBOMHBIE 3BE3/IBI TIOMOTAOT ONPEACIIUTH MACChI 3BE3/, a MyJIbCUPYIOIIUE 3BE3IBI — PACCTOSHUSA
BO BcenleHHOM; MOMyYnTh NPEACTABICHUE O HOBBIX U CBEPXHOBBIX 3BE3/1aX, Y3HATh, KAK KUBYT U
YMUPAIOT 3BE3/BL.

Mueunsiii IIyTs — Hama I'anakruka (3 ).

L]env uzyuenue memvl — MONYUYUTH MpeicTaBlIeHUE 0 Haiel ["anaktiuke — Mueunom [lyTtu, 06
00BeKTax, €€ COCTABIAIONINX, O PACIIPE/ICIICHUH T'a3a U BTN B HEH, pACCESTHHBIX U IIaPOBBIX
CKOIUICHUSIX, O €€ CIUPATIbHOM CTPYKTYpE; 00 UCCIIeI0BaHUHU €€ IIEHTPAIbHBIX 00JIaCcTeH,
CKPBITBIX OT HAC CUJIBHBIM IIOTJIOIIEHUEM I'a30M U IBUIBIO, 4 TAKXKE O CBEPXMACCUBHON YEPHOU
JBIPE, PACIIONO0KEHHON B caMOM HeHTpe ['anakTuku.

I'anakTukm (3 ).

Lenb uzyuenus memovl — MOIYUYUTH NPEICTABICHUE O PA3IUYHBIX TUIMAX TaIaKTUK, 00
OTPEICICHUH PACCTOSIHUM JI0 HUX MO HAOJIOICHUSIM KPACHOTO CMEIIEHHUS IMHUM B UX CIEKTpax,
1 0 3aK0oHe Xa00J1a; 0 BpaIllEHUH TAJIAKTUK U CKPHITOW TEMHOM MacChl B HUX; TTOJTYYUTh
MpeCcTaBlIeHre 00 aKTUBHBIX TaJIaKTUKaX U KBa3apax v o (pU3nuecKux mpoleccax, NpoTeKarmux
B HUX, O PACIPEACICHUN TAUIAKTUK U UX CKOIUJIEHHI BO BceneHnHoii, o ropsiueM
MEXTATAKTUYECKOM T'a3e, 3alOJHAOIINM CKOIUIEHUS TAJIAKTHK.

Crpoenne u 3BoJonus1 Beestennoi (3 4).

L]env uzyyenus memsi — MOTYIUTH TIPEJICTaBIICEHUE 00 YHUKAIbHOM 00beKTe — BceenenHoil B
11€JI0OM, Y3HATh KaK pelIaeTcsi BOMPOC O KOHEYHOCTH UM OeCKOHEYHOCTH Beenennoit, o
napajoKcax, CBSI3aHHBIX C ATHUM, O TEOPETUYECKUX TOJIOKEHUSIX 00IIEeH TeOpHH
OTHOCHUTEIIbHOCTH, JIEKAIINX B OCHOBE MOCTPOECHUS KOCMOJIOTMYECKUX MOJieied BeeleHHou;
y3HaTh Kakue HaOJI0ACHUS TIPUBEIIN K CO3JJaHUIO paciiupsitoieiicst moaenu Beenennoi, o
panuyce u Bo3pacte BceneHHOM, 0 BBICOKOM TEMITEpATyPE BEIIECTBA B HAYAIbHBIE TIEPUOIbI
KU3HU BCENeHHOM U 0 MPUpPO/ie PETUKTOBOTO U3TYUYEHUsI, O COBPEMEHHBIX HAOJIIOICHUSIX
YCKOPEHHOT'0 pacimmpeHus BeceneHHou.

CoBpemeHnHbIe MPo0JeMbl acTpoHOMUH (3 4).

L]enb uzyuenus oanHot memvl — 1MOKa3aTh COBPEMEHHbBIC HAMPaBJICHUS U3yueHus1 BceleHHoi,
pacckasaTh O BO3MOXXHOCTH OTIPEICIICHUS] PACCTOSHUN JI0 TaJIAKTUK C IIOMOIIBbIO HAOIIOICHUIM
CBEPXHOBBIX 3BE3/] U 00 OTKPHITHH YCKOPEHHOTO pacimupeHus: BeenenHnoi, o poiu TEMHOMN
AHEPTUU U CUJIBl BCEMHPHOTO OTTAIKMBAHUS, YUAIIUECs MOTy4aT mpeicTaBieHne 0o
HK30IIAHETaX M MOUCKE IK30IUIAHET, OJIaronpUsATHBIX JJIS )KU3HH; O BO3MOYKHOM YHCIIE
BBICOKOPA3BUTHIX IUBUJIM3ALMM B HalIEH [ anakTuke, 0 METOAAX MOMCKAX KU3HU U BHE3EMHBIX
[IUBWJIM3AIMI ¥ TPOOJIeMax CBSA3U C HUMH.






KanengapHo-temaTu4eckoe nNjiaHUPOBaHUE.

Actponomus. 11kiacc

Ne n/mn Tema ypoka Hara IIpumeyanue
Ilnanupyemass | dakruyeckas
1 BBenenue B aCTpOHOMUIO 4.09
2 3BE3HOE HEOO 11.09
3 HebGecHbie KOOpAMHATHI 18.09
4 Bunumoe nemwkenue mianer u ColHia 25.09
S) JIBuxenue JIyHbl u 3aTMeHUS 2.10
6 Bpewms u kajieHapb 9.10
7 Cucrema mupa 16.10
8 3aKOHBI IBU)KCHUS TTAHET 26.10
9 KocMmuueckre ckopocTu 1 MEXIJIaHETHBIE TIepesIEThI 9.11
10 CoBpeMeHHbIE NPEACTABIEHUS O CTPOSHNU U cocTaBe CoJIHEUHON 16.11
CHCTEMBI
11 [Tnanera 3emis 23.11
12 JIyHa u e€ BinusiHue Ha 3eMIII0 30.11
13 ITnaHeTsl 3¢MHOM IpyMIIbI 7.12
14 [Inanersi-ruranTel. [lnaneTsr- 14.12
KapJIMKU
15 Maubie Tena CoTHEUHON CHCTEMBI 21.12
16 CoBpeMEeHHbIE TPEICTABICHUS O MPOUCXO0KACHIUN COIHEUHON CUCTEMBI 28.12
17 MeTo 161 acTpoU3HUECKUX HCCIeA0BaHUN 11.01
18 Connue 18.01
19 BuyTpeHHEee cTpoeHNe U HCTOUHUK 25.01
sueprun CoJtHITa
20 OcCHOBHBIE XapaKTEPUCTUKH 3BE3]T 1.02




21 Benble kapiuku, HEHTPOHHBIE 8.02
3BE3/1bI, YEPHBIE ABIPHI. J[BOITHEIE,
KpaTHbIE U TIEPEMEHHBIE 3BE3/IBI
22 HoBble 1 cBEpXHOBBIE 3BE3/IbI 15.02
23 OBouttonus 3BE3] 22.02
24 I"a3 u nbutb B ["anaktuke 1.03
25 PaccesiHHBIE 1 11apOBBIE 3BE3HBIE CKOIUIEHUS 13..3
26 CeepxmaccuBHas 4Y€pHas bIpa B ieHTpe Mieunoro [Tytu 15.03
27 Knaccudukanus ragakTuk. AKTUBHBIC TAIAKTUKH U KBA3aphl 22.03
28 CkormieHus rajJakTuk 5.04
29 Koneunocts n 6eckoneunocts Beenennoii. Pacmmpsromasicst 12.04
Bcenennas
30 Monens «ropsiaeili BceneHHOI B pEIMKTOBOE M3ITyICHHE 19.04
31 YcKopeHHOE paciupeHue 26.04
Bcenennol u TéMHast SHEPIUs
32 OOHapy:xeHue IIaHeT Bo3Jie Apyrux 3BE€31. Ilouck xu3HU U pazyma BO 3.05
Bcenennon
33 KonTponpHas pabora 10.05
34 HToroBslii ypok 17.05




