


1. IEPEYEHb CAMOCTOSTEJIBHBIX PABOT

Ne Tema Copepxanue Kox - OneHka 1 KOHTPOJIb
/I BO
4acoB
Paznen 1. McTopust pa3BUTHS aCTPOHOMHHU
1 | Acrponomus, ee | Pedepar (ua Beibop): 1 3acimyluBaHue.
CBS3 C APYTHMH «ACTpOHOMHS - APEBHENIIAS U3 HAYK);
HAYKAMIL «CoBpeMeHHBIE 00CEpBATOPUIY;
2 Actponomusi B | [IpesenTtauus: 1 [IpocmoTtp
JPEBHOCTH. «AHTHYHBIE TIpe/IcTaBIeHUs (HUITOCOPOB O CTPOSHUN
MHUDa».
3 Ontnueckast | 1 paduyeckas pabora 1 ITIpocMoTp, IpOBeEpKa
ACTPOHOMHSL [IpencraButh rpadguuecku (B BUAE CXEMBI) TeTpaseil
B3aMMOCBSI3b ACTPOHOMUH C IPYTHMH HayKaMH,
MOJYEPKHUBAsI CAMOCTOSITEIIbHOCTh ACTPOHOMHH KaK
HayK{ ¥ YHUKaJbHOCTb €€ IPEAMETa.
Pazgen 2. IlpoucxoxieHne COTHEYHOM CUCTEMBI
4 | Tlpoucxoxnaenue | IIpesenranus: Jsmwxenue JIyHsl U cMeHa ¢as. 1 IIpocmoTp pador
ConneyHoit
CHCTEMBI.
5 Bunumoe Pedepat: «CuctemMbl KOOpAMHAT B acCTPOHOMHH H 1 IIpocmoTp,  mpoBepka
JBIDKEHHE TPaHMILBI UX IPUMEHUMOCTH) TeTpanei
TLTaHEThI
6 | Cucrema 3emusa- | [lokman Ha Temy: 1 3acmymBaHue
Jlyna. [lpupona | Ilnanersr ConHEYHON CUCTEMEI.
JIyHsL
7 [TnaneTsr [IpesenTtanms 00 ucropuu OTKpeITHS [lyTOHA WM 1 3acmymBaHue
3emHoM rpymnmel. | Henryna
IInanersl
THTaHThI.
8 Mannpie Tena Pemenwne 3amau 1 IIpocmotp, mpoBepka
CoitHeyHoi TeTpaaei
CHCTEMBI
9 Oobmme Pegepart: 1 IIpocmotp,  mpoBepka
CBEJICHHS O Habnronenust HeBOOpPY>KEHHBIM I71a30M «/IBIkeHHe TeTpanei
ConHiie. Jlynsl u cMeHa ee dazy
10 | Connue u xu3Hb | Joknaxg Ha  Temy:  AcTepouabl.  MeTeopsl. 1 IIpocmotp,  mpoBepka
Ha 3eMIie. MeTeopuTsl. TeTpaaeil
11 Hebecnas Pemenue 3anau c npumenenueM 3akoHoB Kemepa. 1 IIpocmoTp,  mpoBepka
MEXaHHUKA. TeTpajien
Pazgen 3.Ctpoenue u sBosmonsi BeenenHoi
12 | Paccrosiaue no | I'padudeckas pabora 1 IIpocmotp,  mpoBepka
3BE3I. XapakTepUCTUKAa OTIMYUTEIBbHBIX OCOOEHHOCTEH TeTpanei
CYTOYHOTO JIBM)KEHUSI 3BE3/1 Ha MOJII0CaX, IKBATOPE U
B CPEIHUX IIUPOTAX 3EMITH
13 dusznueckas [Ipe3enTanus no Teme: 1 IIpocmoTp,  mpoBepka
npupojia 38e31 | «Camas Tspkenas U gpkast 38e3z1a Bo BeeneHHON TeTpaaei
14 Buner 3Be3 . Joxaan Ha Temy: 1 IlpocMoTp,  mpoBepka
3Be3AHbBIE WUnen MHOXECTBEHHOCTH MHUpPOB B pabortax JIxk. TeTpajei
CUCTEMBIL Bbpyno
15 Hama Pemenne 3agad mo teme: JIBukeHHE HEOSCHBIX Tl 1 IlpocMoTp,  mpoBepka
I"anakTuka- MOJ TEUCTBUEM CHII TITOTEHHSI. TeTpajien
Muneunslii [Tyt
16 | Ilpoucxoxnenue | I'paduueckas padora: 1 IIpocmotp,  mpoBepka
lamakTuk Onucatb 0COOCHHOCTH 0iHOH U3 mianeT CoJIHeYHOH TeTpaaei




CHUCTCMBEI.

17 DBOJTIOTIHS Jloknanm Ha Temy: 1 IIpocmotp,  mpoBepka
Tanaktuku «3Be3qpl U co3Be3qus. VI3MeHeHrne X TONI0XKEHUS C TeTpaaeil
3BE3/] TCUCHHEM BPEMCHID
18 | Kuzsb u pazym | [logroroeka k nupepeHIMPOBAHHOMY 3a4ETy 1 3aciymuBaHue

BO Bcenennoi

HUroro 18

2. COAEP) KAHUE CAMOCTOATEJIBHBIX PABOT

CAMOCTOSATEJIBHAS PABOTA Nel
Lean: Benenue B nmpopecCHOHAIBHYIO EATETLHOCTh IO YMEHUIO MOJIb30BATHCS
METOJAMYECKUMHU PEKOMEHIAIMUSIMH, OpPraHu3alii U MPUMEHEHUIO0 HOPMAaTUBHOIO
pEeryaupoBaHus MPU U3YYECHUU BOIIPOCOB ACTPOHOMHUHU.
Meroanuyeckue yKa3aHusi:
Ncnonwiys yueOHuk: Boponios-BenbsimuuoB b.A. Actponomus. bazoBsiii
ypoBeHb. 11 knacc: yueOHuK 115t 00111e00pa30BaTeIbHOM OpraHu3aimu/
b.A.Boponios- Benbsimunos, E.K.Ctpayr. —-M.: JIpoda, 2017, uaTepHeT pecypchbl
Hamucath pedepar 1o BeIOOpY: « ACTpOHOMUS-IPEBHENINAS U3 HAYK,
«CoBpeMeHHbIE 00CEPBATOPUN»
®opmMa OTYETHOCTH:
3acinylmuBaHue OTBETOB, POBEPKa padboT

CAMOCTOSATEJIBHAS PABOTA Ne2
Heanb: @dopMupoBaHWE yMEHUH M HaBBIKOB CaMOCTOSITEIBHOTO YMCTBEHHOTO
TPYJa, HO3HAKOMHUTB CTYI€HTOB C HCTOPUEN aCTPOHOMHUM.
MeToauyeckue yKa3aHus:
[Ipe3enTtanust « AHTUYHBIE IPEACTaBICHUS (HUTOCO(OB O CTPOCHUU MUPAY.
Hcnonb3yst y4yeOHMK IO  aCTPOHOMHMHM W MHTEPHET PECYpChl, COCTaBUTH
MPE3EHTALMIO 110 33JJaHHOI TeMe.
®opMa OTYETHOCTH:
[IpocMoTp padoT.

CAMOCTOSATEJIBHAS PABOTA Ne3.
Heas:
1. MoTtuBHpoOBaHUE PETYJSIPHON IIeJICHANpPaBICHHON pPAaOOThI MO OCBOCHUIO
y4eOHOro MaTepuania;

2. ®opMupoBaHME  BOJIEBBIX  4YepT  Xapakrepa, CIIOCOOHOCTH B
caMOOpTraHU3aIlUH.
Metoanueckue ykazanusi: CocraBiieHue rpaduueckord paboThl B BHJE CXEMBbI
«B3auMoOCBsI3b  aCTPOHOMUU C JOpYrUMU  HayKamMHu», TOJYEPKUBAS

CaMOCTOATEIbHOCTh ACTPOHOMMH KaK HAYKH U YHUKAJIbHOCTh €€ MIpeIMEeTa.
®opMa OTYETHOCTH:

[IpocmoTp, MpoBepKa, 3acaylIMBaHUE OTBETOB

TpeOoBaHUs K BBIMOJHEHUIO IPaPUUECcKOil pabOThI:

3ananue BoinoHseTcs Ha popmare A3 (297x420) kapaHaaiiom.




Hannucu Ha yepTexe BRIMOTHAIOTCS MIPU(TOM
CAMOCTOATEJIBHASA PABOTA Ne4.

Heab: dopmupoBaHWe y CTYICHTOB 3HAHUH O CTPYKType M OCOOCHHOCTSX
ConHEe4HO! CUCTEMBI.

MeToauveckue yKa3aHusl:

[TpesenTanus «/IBmwxenue JIyHbl u cMeHa ¢asy.

Hcnonb3yst yueOHUK 10 aCTPOHOMMH M MHTEPHET PECYPChI, COCTABUTD
MPE3EHTALMIO MO 33aJaHHON TEME.

dopmMa OTYETHOCTH:

[IpocmoTp padoT.

CAMOCTOSATEJBHAS PABOTA Nes.
Iean: Pa3BuTHe HAaBBIKOB BJIaJICHUSMU 3HAHUHN O IBMKCHUM ILJIAHET.
MeToauveckue yKa3aHusl:
Pedepar «Cuctembl KOOpUHAT B ACTPOHOMUU U TPAHULIBI UX TPUMEHUMOCTH.
Wcnonb3yst yueOHUK IO aCTPOHOMHUU U UHTEPHET PECYPChl, HanmucaTh pedepar no
3aJJaHHOU TEME.
®opMa OTYETHOCTH:
[TpoBepka paboT.

CAMOCTOSATEJBHAS PABOTA Ne6.
Hean: ChopmupoBath 3HaHUA 0 cucTeme 3emusi-JIyHa, naTte Hanbosee
MPaBUJILHOE MPEICTaBICHUE O CTpoeHUH COTHEUYHOU CUCTEMBI.
MeToauyeckue yKa3aHMsl:
Hoxknan «IInanetsl COTHEYHOM CHCTEMBD
Hcnonb3yst yueOHUK IO aCTPOHOMHUU U UHTEPHET PECYPChI, HANTMCATh JIOKJIA]T 110
3aJJaHHON TEME.
dopMa OTYETHOCTH:
[IpoBepka paboT.

CAMOCTOSATEJBHASA PABOTA Ne7.
Hean: ®opmupoBaHUe 3HAHUM O TIJIAHETAX, PA3IUYaTh MJIAHETHI.
MeToauyeckue yKa3aHus:
[Ipesentanus «O6 uctopuu otkpsitus [ImyTona u Henrryna»
Hcnonb3yst yueOHUK 10 aCTPOHOMHH M MHTEPHET PECYPChI, COCTABUTH
MPE3EHTAIUIO.
dopmMa OTYETHOCTH:
[TpoBepka paboT.

CAMOCTOSATEJBHASA PABOTA Ne8.
Hean: ChopmupoBath 3HaHUA 0 cucTeme 3emitsi-JIyHa, naTh Hanbosee
MPaBUIBHOE MpeJCTaBlIeHUE 0 cTpoeHUHU COJIHEUHON CUCTEMBI.
MeToanueckue yKa3aHusi:
Pemmts cienyromue 3aa4u 1 3anucaTh UX B TETPab



1. IlnanerapHas TyMaHHOCTb B cO3Be3AuH JIMpHI UMeET yriioBou nuametp 83"
Y HaxoauTcs Ha pacctossHun 660 nk. KakoBbl IMHEWHbBIE pa3Mephl
TYMaHHOCTH B ACTPOHOMHYECKUX €TUHULAX?

2. Ilapannaxc 38e31b1 [Ipommon 0,28". Paccrosiaue no 3Be3asl berenbreiize
652 cB. rona. Kakas u3 3TUX 3B€311 U BO CKOJIBKO pa3 HaXOAUTCS AANbIIE OT
Hac?

3. Bo ckonbpko pa3z u3aMeHWICs yrioBoi auamerp BeHepsl, HaOI01aeMoi ¢
3emMiu, B pe3ysbTaTe TOTrO, YTO IUIAHETA MEPEIIa ¢ MUHUMAJIbHOIO
paccTosiHUs Ha MakcuMalibHoe? OpOuty BeHephl cuuTaTh OKYypKHOCTBIO
panuycom 0,7 a.e.

4. Kaxoro yrimoBoro pazMepa OyneT BUACTh Hally ['anakTuky (IuameTp
KOTOPO#i cocrasiser 3 - 10% k) HabnrogaTensb, HAXOJSMIMIACS B FaJTAKTHKE
M 31 (TymaHHOCTH AHAPOME/IBI) HA paccTosHuH 6 - 10° nk?

5. Paspemaromiast cnocoOHOCTh HEBOOPYXEHHOTO IJ1a3a 2'. OOBbEKThl KaKOro

pa3Mepa MOXKET Pa3IMUYUTh KOCMOHABT HA MOBEPXHOCTH JIyHBI, ITposeTas
HaJl HeW Ha BBICOTE 75 KM?

dopmMa OTYETHOCTH:
IIpoBepka TeTpaaei.
CAMOCTOATEJIBHASA PABOTA Ne9.
Heab: @opmupoBanue 3Hanuil 0 ComHiie.
Meroanyeckue yKazaHusi:
Pedepar: HabnrogeHus: HEBOOPYKEHHBIM ria3oM «/IBrxkenue JIyHbl U cMeHa ee
daz»
Hcnonb3yst yueOHUK 10 aCTPOHOMMH M MHTEPHET PECYPCHI, Hanucath pedepaT Ha
JAHHYIO TEMY.
dopmMa OTYETHOCTH:
[TpoBepka paborT.
CAMOCTOATEJIBHASA PABOTA Nel0.
Heasn: 3akpenuts 3HaHus o ConHIe.
MeToauyeckue yKa3aHus:
Hoxman «Actepounsl. Mereoputsl. MeTeopbi»
Hcnonb3yst yueOHUK 10 ACTPOHOMMH M MHTEPHET PECYPCHI, HAIIMCATh JOKJIa] Ha
JAHHYIO TEMY.
dopMa OTYETHOCTH:
[IpoBepka padoT.

CAMOCTOSATEJIBHAS PABOTA Nell.
Hean: @opmMupoBaTh 3HAHUS O UCCICIOBAHUAX TIAHETHI, 3AKPENUTH 3aKOHbI
Keriepa 1 yMeTh UX IPUMEHATH HA MPAKTHUKE.
MeToanyeckue yKa3aHus:
Pemuts 3anaun B TeTpagu.



3aganme 1. 3a kakoe BpeMa Mapc, Haxogsmuiics oT CoJIHI[a TPUMEPHO B MOJTOPA
paza, yeM 3emisi, COBepIIaeT NoJHbIN 000poT Bokpyr ConHia?
3amanue 2. Beruncnute Maccy FOnurepa, 3Has1, 4to ero cnytTHuk Mo coBepiiaer
000pOT BOKPYT IIaHETHI 3a 1,77 CyTOK, a 00JbIIas MOJIyOCh €ro OpoOuThI — 422
TBIC. KM
3amanue 3. [IpoTUBOCTOSIHUS HEKOTOPOM IJIAHETHI MOBTOPSIOTCS Yepe3 2 rojia.
Yemy paBHa OoJpIIas OJIYOCh €€ OpOUTHI?
3ananme 4. Onpegennure Maccy TUIAHEThl Y paH (B Maccax 3eMild), €CJIM U3BECTHO,
4yTO CyTHUK YpaHa Turanus oOpaiaercs BOKpYT HETo C MepruojaoM 8,7 CyT. Ha
CpellHeM pacCTOSIHUU 438 ThIC. KM. JJI TyHBI 3TH BEJIMYUHBI PABHBI
COOTBETCTBEHHO 27,3 cyT. 1 384 ThIC. KM.
3aganme S. Mapc naneie ot ConHia, uem 3emis, B 1.5 paza. Kakoa
POJIOJKUTEIBLHOCTH roia Ha Mapce? OpOuUThI MIaHET CYUTATh KPYTOBBIMHU.
3apanue 6. Cunoaudeckuii mepuo mianeTsl 500 cyTok. OnpenenuTe OOJIBIIYIO
MOJyOCh €€ OPOUTHI U 3BE3AHBIN (CUIEPUYECKUI) TIEpHUO] 0OpaICHHUS.
3amanue 7. Onpenenuts nepuo oOpanieHus acrepousia benopyccus ecnu
OoJIbINIas MOJYyOCh €ro opouTel  a=2,4 a.c.
3amanue 8. 38E3aHbIM nepro oopamenus FOnutepa Bokpyr Connna T=12 ner.
KakoBo cpegnee paccrosinue ot FOmurepa 1o Connua?
®dopMa OTYETHOCTH:
[TpoBepka paboT.

CAMOCTOATEJIBHASA PABOTA Nel2.
Hean: ®opmMupoBaTh 3HaHUS O 3BE3AaX.
MeToauyecKkue yKa3aHMs:
Brinonnenue rpadudeckoit paboThl.
Hcrnonb3yst KOHCIEKT JIEKIHMA, y4eOHUK U UHTEPHET PECYPCHI, BHITTOJIHUTE HA
muctax A4 rpadudeckyro padoTy «XapakTeprUCTUKA OTIIMUUTEIIbHBIX
O0COOCHHOCTEM CYTOYHOTO JBMKEHHMS 3BE3]l Ha MOII0CAX, DKBATOPE U B CPEIHUX
IMPOTaxX 3EeMIIN»
dopMa OTYETHOCTH:
[TpoBepka paboT.

CAMOCTOASATEJIBHAS PABOTA Nel3
Heab: @opmMupoBaThH YMEHUS UCTIOJIB30BATh 3HAHUS O 3eMiie U BeeneHHo.
MeToauyeckue yKa3aHus:
[ToaroroBUTH Ipe3eHTALMIO 110 TeMe «Camas TshKelast U sipkast 3Be€371a BO
Bcenennoi»
dopmMa OTYETHOCTH:
[TpoBepka paboT.

CAMOCTOSATEJIBHASA PABOTA Nel4.
Hean: MoTuBupoBaHUE PEryJIsipHON IeJI€HANIPABICHHOW Pa0OThI IO OCBOCHUIO
y4eOHOro Marepuaa
MeToanyeckue yKa3zaHus:
Hanucate noknazn no teme: «aem MHOXKECTBEHHOCTH MUPOB B pabortax J[x.
bpyHo»



dopmMa OTYETHOCTH:
[TpoBepka paborT.
CAMOCTOSATEJIBHAS PABOTA NelS.

ean: MoTuBUpOBaHUE PETYISIPHON TI€JICHATIPABICHHONW PAOOTHI IO OCBOCHHIO
y4eOHOro MaTepHaia.
MeToanyeckue yKa3aHusi:
Pemmre 3anaumn.

1. Ilepuon obpamenust kometsl ['anmnes T, = 76,4 rona. B nepurenuu ona

npubanxaercs k ConHiy Ha pacctostHue I = 0,59 a. e.Yemy paBHO

MaKcUMalbHOE yaaneHue I, komeTsl oT Connia B adenuu? 1 a. e.
(acTpoHOMMYECKas €AMHUIIA) PABHA CPEAHEMY PaJNYChl 36MHON OpOUTHI —
1,5-10" m (mpubnusurensHo).

2. CnyTHHK ABIXKETCS BOKPYT 3eMJIM 1O KPYTroBoi opoute panuyca R = 2R3,
rae Rs = 6,4-10° M — paguyc 3emnn. B pesynbrare KpaTKOBPEMEHHOTO
JEHCTBUS TOPMO3HOT'O ABUTaTENsl CKOPOCTh CIIYTHUKA YMEHBIINUIIACH TaK,
YTO OH HayaJl IBUTaThCS IO AJUTUITHYECKON opOuTe, Kacarouecs
noBepxHocTu 3emid (puc. 1.24.1). Uepes kakoe Bpems IOCIIe ATOTO
CIyTHUK MPU3EMIIATCS?

dopmMa OTYETHOCTH:
[TpoBepka paboT.
CAMOCTOATEJBHASA PABOTA Nel6.
Heab: MoTuBHpoBaHUE PETryISIPHOI LieJIeHaNpaBIeHHONW pabOThI IO OCBOEHUIO
y4eOHOr0 MaTepuaa
Meroanuyeckue yKazaHusi:
['padpuueckas padota: «Onucanne ocobeHHocTel oaHON 13 1aHeT CoaHeuHOU
CUCTEMBI»
dopMa 0TYETHOCTH:
[TpoBepka paboT.
CAMOCTOATEJIBHASA PABOTA Nel7.
Heanb: @opmuposars 3HaHUs O ['amakTuke.
MeToauyeckue yKa3aHus:
Hanncatp noknan Ha TeMy: «3Be3Abl U CO3BE3AMs. MI3MEHEHHSI HX TIOJIOKEHUS C
TEYEHUEM BPEMEHI»
dopMa 0TYETHOCTH:
[TpoBepka paborT.

CAMOCTOATEJIBHASA PABOTA Nel8.
Heas: CucreMatu3upoBaTh U 000OUIUTH 3HAHUSA 110 ACTPOHOMUU U YMETh
MPUMEHSTH UX HA MPAKTHUKE.
Meroanuyeckue yKazaHusi:
[TonroroBUTHCS K craye 3a4eTa Mo CIAEAYIOLIMM BOIIPOCAM.



IlepeyeHb BONPOCOB /151 MOATOTOBKHU K AU((PepeHUMPOBAHHOMY 3a4eTy.
1.3Be3xH0e HeOO.
Co3Be3us U sipyaiiiie 3Be3/1bl HeOa: Ha3BaHUs, YCIOBUS BUAMMOCTH B
pa3IMYHBIE CE30HBI TO/A.
2. HebecHas cepa.
CyTouHoe ABMKEHHE HEOECHBIX CBETHII Ha Pa3IMUHBIX MIUpoTax. Bocxon, 3axos,
KyJIbMAHALHUS. | OpU30HTANIbHAS U 9KBATOPUAIIbHAS CHCTEMA KOOPAMUHAT, OCHOBHBIE
KpYyTY U JIMHUM Ha HeOecHOM cdepe. BricoTa Haj ropu30HTOM HEOECHBIX CBETHUII B
KyabMuHaimu. Beicota nomoca Mupa. M3aMenenue Buia 38e31HOTO HEOa B
TeueHue cyTok. [logBuxHas kapTa 3Be3HOro Heba. Pedpakiius (kadeCTBEHHO).
Cymepku: rpaxJaHCKUE, HABUTAlIMOHHbBIE, aCTpOHOMUYECKUE. [IoHATHS yIITOBOTO
paccrosiHusI Ha HeOecHOM cdepe U YIIIOBBIX pa3MepoB 0OBEKTOB.
3. IBnkenue 3emuiu mo opoure.
Buaumerii myte ConHila o HebecHo# cdepe. 3mMeHeHne Braa 3Be31HOTO HeOa B
TEYCHHE TOAA. DKIIMIITUKA, IIOHITHE MOJIOCA SKIUIITUKA U SKJIUNITUYECKOU
CHUCTEMBI KOOPJIMHAT. 30uaKaibHble co3Be3au. [Ipeneccus, namenenue
AKBAaTOPHUAIBHBIX KOOPINHAT CBETHJI U3-3a MPELICCCHUM.
4. U3mepeHue BpeMeHH.
Tponuuecknii roa. COJIHEUHBIE U 3BE3/IHBIE CYTKH, CBSI3b MEXKIY HUMHU.
Conneunsle yackl. MecTHOE, osicHoe BpeMsl. FICTUHHOE 1 cpeaHee COTHEYHOoe
BpEMsl, YDaBHEHUE BPEMEHU. 3BE3IHOE BpeMsl. HacoBbIE MOsICA U UCUUCIIEHUE
BPEMEHHU B HAILIEW CTPaHE; IEKPETHOE BpeEMsl, JIETHEE BpeMsl. JleToncuncienue.
Kanennapp, conHedHas U JIyHHasi cucteMa KaneHaaps. HoBbIil ¥ cTapblil CTHIIb.
5. /IBuakeHne HeOeCHBIX TeJl MO/ IeCTBHEM CHJIbI BCEMHUPHOI0 TATOTEHMSI.
dopma opOUT: IUTHIIC, Tapadoa, rurepoosia. DITUIC, Er0 OCHOBHBIE TOYKH,
OoJbIIIast ¥ MaJias MOJIyOCH, SKCIIEHTpUCUTET. HakimoHeHue opOUTHI, TUHUS Y3JI0B.
3aKOH BCEMHUPHOTO TAroTeHus. 3akoHbl Keriepa (Bkitodas 0000IEHHBIN TPEeTU
3akoH Kemepa). [lepBast u BTopas kocMudeckue ckopoct. KpyroBasi CKOpocCTb,
CKOPOCTb JIBUKEHHS B TOUKAX MEPUILIEHTPA U anlolleHTpa. Bo3mylenus B
JIBI>KCHUU TUTaHET (KaueCTBEHHO), MpuiuBbl. OnpeneneHne Macc HeOeCHBIX Te Ha
OCHOBE 3aKOHAa BCEMUPHOIO TATOTECHHS. PacueTsl BpeMEHN MEKIUIAHETHBIX
MEPEJIETOB MO KacaTeIbHOW TPACKTOPUHU.
6. CosiHeuHas cucrema.
Crpoenue, coctas, o0Imue XxapakTepuctuku. Pazmepsl, popma, macca ten ConHedHOU
CHUCTEMBI, TUIOTHOCTh MX BemecTBa. OTpaxaromiasi ciocoOHOCTH (arb0emo).
Omnpenenenue pacctosiHuit 10 e ConHEYHOM cucTeMbl (METOABI PAIMOIOKALINN U
CYTOYHOTO Mapajuiakca). ACTpOHOMHUYECKasl €AMHUIIA. YITIOBBIE pa3Mephl IJIaHET.
Cunepudeckuii, CHHOIUYECKUN TIEPUOIBI TIIAHET, CBA3b MKy HUMU. Bunnumelie
JBWKEHUS U KoH(uryparuu ranet. [lpoxoxaenus rianet no aucky CouHia,
ycioBus HacTyIuieHus. Maneie Tesa CoJIHEYHOM CUCTEMBI. MeTeopounIbl, METEOPHI U
METEOpHbIE MOTOKU. MeTteopuTsl. OpOUTHI IIAHET, aCTEPOUTIOB, KOMET U
METEOpPOUAO0B. TPeThs KOCMUYECKAs CKOPOCTD ISl 3eMiTu U ApyTux Ten CoMHEeuHOM
CUCTEMBI.
7. Cuctema CouHue - 3emuis - Jlyna.
JiBmxenue Jlynsl Bokpyr 3emiu, (assl JIyHsl. JInbpauuu JlyHsl. [IBukenue y3inoB



opOuThI JIyHBI, TEPUOIBI «HU3KOW» B «BBICOKOW» JIyHBI. CHHOAMYECKUH,
CUJICpPUYECKUI, aHOMAJIMCTUYECKUN U IpaKOHUYECKUi Mecsibl. CoTHEUHbIE U
JyHHBIE 3aTMEHUSI, UX THUIIbI, YCcJI0BHs HacTyuieHus. Capoc. IlokpeiTus 3Be31 u
riaHeT JIyHOH, yCIIOBHS X HACTYILICHHUS.

8. OnTuyeckne npudOPHI.

['ma3 xak onTudeckui mpuOop. YCTpONUCTBO MPOCTEUITUX ONTUUECKUX TPUOOPOB IS
aCTpPOHOMMUYECKUX HaOmoaeHu# (OMHOKIB, (hoTOanmapar, JMH30BbIC, 3epKaIbHbIC U
3€pKaJIbHO -JIMH30BbIE TesecKombl). [locTpoeHne n3o0paxeHnid MpoTsHKEHHBIX
00BEKTOB B (hOKAJIbHOM TJIOCKOCTU. YTTIOBOE YBEIMYCHHUE, MACIITA0 N300paKCHUSI.
KpynHeiinme Teneckomnsl Hamenl CTpaHbl U MUpa.

9. IlIkaJia 3Be3IHBIX BEJIUYHH.

[IpencraBnenre 0 BUIMMBIX 3BE3/IHBIX BEJIMUMHAX PA3JIMYHBIX ACTPOHOMUYECKUX
00bekToB. Dopmyna [lorcona. MzMenenrne BUIMMOM SIPKOCTHU TIAHET MPHU UX
JBKEHUU TI0 opOuTe.

10. Dy1eKTpOMarHMTHbIE BOJIHBI.

CxkopocTts cBeta. Dddext Jomrepa. Paznudabie muama3zoHbl 3J€KTPOMAarHUTHRIX
BOJIH. BUIMMBI# CBET, IJIMHBI BOJIH U YaCTOTHI BUAMMOTO CBEeTa. PanoBOJIHEI.

11. O0mue npeacraBjieHus o CTPyYKType BeesieHHoii.
[IpocTpancTBeHHO-BpeMeHHbIE MacTaObl Beenennoii. Hama [MamakTuka u apyrue
raJIakTHKH, o01Iee NpeACTaBICHUE O pa3MeEPaxX, COCTABE U CTPOEHUHU.

12. U3MepeHusi pacCTOAHMIA B AaCTPOHOMHUM.

BrecuctemMHbie eTUHUIBI B ACTPOHOMUU (aCTPOHOMHUYECKAs! €IMHUIIA, CBETOBOM IO,
napcek, KUJIonapcek, Meranapcek). MeTobl paauoioKaluu, CyTOYHOTO U TOAMYHOTO
napa’suiakca.

13. 3Be3abl, 001IME TOHATHS.

OCHOBHBIE XapaKTEPUCTUKH 3BE3: TEMIIEpaTypa, paanyc, Macca U CBETUMOCTb.
AOcomoTHas 3Be3/IHas BEJIMYMHA, CBS3b BUIUMOTO OJIECKa C PACCTOSTHUEM. 3aKOHBI
U3ITydeHus a0CONIIOTHO YepHOTO Tena: 3akoH Credana-bonpiiMana, 3aK0H CMETIICHUS
Buna. [Tonstre a3 pexkTrBHOM TEMIIEpATYPHI.

14. Knaccupukauus 3Be3n.

[IpencraBnenue o otomerprueckux cucremMax UBVR, mokasarenu niBeta. JInanm
MIOTJIOIICHUS B CIIEKTpax 3BE3/, CIIEKTpalibHas Kiaccuukaius. Jlmarpamma «CexKTp-
ceetuMocTh» (I'epumnpynra-Paccena). 3Be3/1bl NIABHON MOCIIEI0BATEIbHOCTH,
TUTaHThl, CBEPXTUraHThl. COOTHOILIEHUE «MAacCa-CBETUMOCTbY JUISl 3B€3/1 ITIaBHOM
MOCEA0BATEIbHOCTH.

15. IBoaronus CoiHIA U 3Be3]1.

Bpems xu3Hu 3Be311 pa3nuuHoi Macchl. CBepxHOBBIE 3Be3/1bl. [lo31HUE cTaanu
HBOJIIOIIMH 3BE3/1: OCIbIe KapJIUKH, HEUTPOHHBIE 3BE3/bl, YEPHBIC JIBIPHI.
['paBuTanmonssiid paguyc. [lynscapsl.

16. /IBoiiHBIC M TepeMeHHbIE 3Be3/bl.

3arMeHHbIe IepeMEHHbIE 3Be3/1bl. CIIeKTpaibHO-ABOMHBIE 3B€3/1bl. ONpeaeeHne Mace
Y pa3MepoB 3Be3]] B JBOMHBIX cucTeMax. BHeconHeunbie mianeTsl. [lynbscupyromniue
NepEeMEHHbBIE 3BE3/Ibl, UX THUIIbI, KPUBbIE OeCKa. 3aBUCUMOCTb «II€PUOI-CBETUMOCTH
mutst ieena. HoBbie 3Be3/bl.

17. PaccesiHHbIe U IAPOBBIE 3BE3IHbIEC CKONJIEHHS.

Bo3spact, ¢puszndeckue cBoCTBa CKOIJICHUN U 0COOCHHOCTH BXOSIINX B HUX 3BE3]I.



OCHOBHBIE Pa3INUUs MEXKy PACCEIHHBIMU U IIAPOBBIMU CKOIUIEHUSIMU. [[narpammebl
I'epummpynra-Peccena nis 3Be31 CKOIICeHUH. [[BUKEHUS 3BE3/, BXOISIIMX B
CKOIUIEHHE. MeTo «rpyIIOBOro Mapayiakca» ONpelesICHHs] pACCTOSHUS 10
CKOILICHHS.

18. JIBu:keHUe 3B€3/1 B IPOCTPAHCTBE.

JlydeBasi CKOpOCTB 3B€3/1 U METOJ €€ U3MEPEHHUsI. TaHreHInaIbHAs! CKOPOCTh U
COOCTBEHHOE JBM)XCHHE 3BE3/l. ATIEKC.

19. Counire.

OcCHOBHBIE XapaKTEPUCTUKH, 0011Ie€ MPEICTABICHNE O BHYTPEHHEM CTPOCHUU U
cTpoeHuu armocdepsl. XapaktepucTuku CoJIHIIA KaK 3BE3/bl, COTHEUHAS
nocrosinHasg. CojiHeYHasi aKTUBHOCTb, LIMKJIbI COJTHEYHOW aKTUBHOCTH. MarHuTHbIE
nosist Ha CouHile. COTHEYHO-3€MHbBIE CBSI3H.

20. Me:x3Be31Has cpena.

[IpencraBnenue o pacnpenesieHuu ra3a 1 IbUIM B PpOCcTpaHCcTBe. [InoTHOCTS,
TeMIIeparypa U XUMUYECKHI COCTaB MEK3BE3HOU cpelbl. Mex3Be3qHoe
MOIVIOIIEHHE CBETA, €r0 3aBUCHUMOCTD OT JYIMHBI BOJIHBI U BJIUSIHUE HA 3BE€3HbBIC
BEJIMYUHBI U L[BET 3BE3I.

21. CTpoeHue rajlakTukK.

Hamra [Mamaktuka. bmwkaiimme ranaktuky. Paccrossaue 10 OmmKalmx ralakTUK.
CocraB rajnakTik U ux GuU3NYeCKre XapakTepUCTUKHU. BpaleHne ranaktuyeckux
TUCKOB. Mopdoioruueckue TUIBI TaTaKTUK U UX OCOOCHHOCTH.

22. Teseckonbl, HX pa3pelial0IIasi ¥ MPOHULAKIIAS CIIOCOOHOCTb.
[IpenenvHOE YIIOBOE pa3perieHne U MPOHMIIAIONIAs ClIOCOOHOCTh. Pazmepsl

T PaKIIMOHHOTO N300pakKeHs1, OTPaHUYSHUS 3eMHOM aTMochepsl Ha
pa3pelayo CrioCOOHOCTb.

23. IIpuauBHoe Bo3aeiicTBue. [lonsiTHe 0 paguyce Poma, Toukax Judpanmu.
24. OnTyeckue cBoicTBa atMocdep MIAHeT U MEK3BEe3IHOM Cpebl.
PaccesiHue u momorneHne cBeta B arMocdepe 3eMiiu, B MEKIUIAHETHOUN U
MEX3BE3THOM Cpejie, 3aBUCUMOCTh TIOTIIONICHUS OT AJTUHBI BOJTHBL. ATMOC(EepHast
pedpakius, 3aBUCUMOCTb OT BBICOTHI 00BEKTa, CBOMCTB aTMOCHEPHI, JUTUHBI BOJTHBI
CBETA.

25. 3aK0oHBI H3JTyYEHUS.

[lonsaTHe cnektpa. Pacnipenenenue sHEPTUM B CIEKTPAX Pa3INYHbIX
acTpOHOMHUYECKUX 00beKTOB. M3mydenne abconroTHO yepHoro Tena. dopmyna
[Tnanka. [Tpubmmkenus Penes-/[»xvuHca n Buna, 061acTh ux mpuMeHCHHS.

26. CnekTpsl 3Be3/.

Atmocdepst Comnaia u 38e31. Dotocdepa, xpomochepa u kopona CoJHIa.
TemnepaTypHbIil peKUM COTHEYHON KOPOHBL. OCHOBBI CIIEKTPATBHOTO aHAIU3A.
CrHeKTpbl COJTHEUHON KOPOHBI, Ta30BbIX TYMaHHOCTEM.

27. llpeacraBiaenue 0 BHyTpeHHeM cTpoeHur CoJiHIA u 3Be3/.

SnepHble HICTOYHUKY SHEPTUH 3BE3/I, 3aachl IICPHOM SHEPTUH. Beiaenenne s3HeEprun
pU TEPMOSIIEPHBIX peakiusax. OOpa3oBaHNUE XUMUYECKUX 3JIEMEHTOB B HEJIpax 3BE3/
pa3IMYHBIX THUIOB, B CBEPXHOBBIX 3Be3ax (kauecTBeHHO). CTausi TpaBUTALIMOHHOTO
C)KaTus Mpu 00pa30BaHUU 3BE3/IbI.

28. MoHn30BaHHOE COCTOSIHME BelleCTBA.

[Tonsatue 06 nonnzoBaHHOM rase. OO1IKe MpeacTaBieHne 00 HoHaX B arMocdepe



3emMiIu ¥ MeXIUIaHeTHOH cpene. MaruutHoe nose 3emutd. [lonsipHbie cusiHus.
Mex3Be31THO€ MarHUTHOE TOJIE.

29. I'aIaKTHKH.

Ornpenenenue paccTossHUi 10 TaakTuK. KpacHoe cmenieHre B CieKTpax rajlakTHK.
3akoH Xa006m1a. CkorieHus rajgakTuk. OO0Iee IpeacTaBiICHUE O PaIuoOTAIaKTHKAX,
kBazapax. [IpeacraBieHue o rpaBUTaIMOHHBIX JUH3aX. KpymHoMacmiTaOHas
cTpykTypa Becenennou. PenukroBoe u3iydeHue u ero CrexTp.

30. IIlppeMHUKH U3JTydEeHHUS.

DneMeHTapHbIE€ CBEJICHUSI O COBPEMEHHBIX METO/IaX (JOTOMETPUHU U CIIEKTPOCKOIIHH.
®oroymuoxutenu, [13C-marpuiibl. Mcnons3oBanue cBeTOUIBTPOB.
Panuoteneckonsl u HHTEPHEPOMETPHI.

3. KPUTEPUH OHEHKH BbIITIOJTHEHHWS CTYAEHTOM OTYETHbBIX
PABOT 110 CAMOCTOATEJIBHOU AEATEJBHOCTHU

KauecTBO BBINOJHEHUSI CAMOCTOSITENILHOM pabOThl CTYIEHTOB OLIEHUBAETCS
IOCPEACTBOM  TEKYLIEro KOHTPOJII CaMOCTOSITENIbHOM paboThl  CTYJECHTOB.
Texymuit kouTpoiabs CPC — 310 (hopma miuaHOMEPHOrO KOHTPOJIA KadyecTBa U
o0beMa MpUOOpPETaEMbIX CTYIEHTOM KOMIIETEHUMHA B NPOLECCE H3YyUYEHUS
JUCUUIUIMHBL, TPOBOJUTCS HA MPAKTUYECKUX U CEMUHAPCKUX 3aHATHSIX U BO BPEMS
KOHCYJIbTAlMI MTPEINOJaBaTes.

MakcumalibHOE KOJIMYECTBO 0ANIOB «OTIMYHO» CTYJEHT MOJIy4aeT, €CIIu:

e CryneHT cBOOOJHO NPUMEHSET 3HAHUS Ha IPAKTUKE;

e He nomyckaeTr ommOOK B BOCIPOU3BEACHUN H3yUYEHHOI'O MaTepUaa;

e CTyneHT BBLACIAET IJIABHBIE MOJOXXKEHHS B M3YYEHHOM MaTepualle U HE
3aTpyIHSIETCS B OTBETaX HA BUJOU3MEHEHHbBIE BOIPOCHI;

e C(CryneHT ycBauBaeT BeCb 00beM IPOrpaMMHOT0 MaTepHaa;

e Marepuan o) OpMIIEH aKKypaTHO B COOTBETCTBUU C TPEOOBAHUSIMH.

OneHKy «XOpOoII0» CTYJIEHT MOJIy4aeT, eCIu:

e CTyneHT 3HaeT BeChb U3yUYEHHBIN MaTepHall;

e OrtBeuaer 6€3 0COOBIX 3aTPYAHEHUI HAa BOIPOCHI MTPENO1aBaTENs;

e CTyJeHT yMeeT IPUMEHATh MOJTYyYEHHbIE 3HAHUS Ha MTPAKTUKE;

e B yCIOBHBIX OTBETax HE JOMYCKAeT CEPbE3HbIX OLIUOOK, JIETKO YCTpaHSET
ONpEJEICHHBIE  HETOYHOCTH C  IOMOIUBIK  JOTIOJHHUTENBHBIX  BOIPOCOB
IIPENOIaBaATENS;

e Marepuan oQOpMJIEH HEIOCTATOYHO AaKKypaTHO U B COOTBETCTBUHU C
TpeOOBaAHUSIMHU.

OneHKy «yJIOBJIETBOPUTEIBHOY» CTYICHT MOIyYaeT, eCIu:

e CryneHT 0OHapy>KMBaeT OCBOCHHE OCHOBHOI'O MaTepHasia, HO MCHBITHIBACT
3aTpyJHEHUS] TIPU €ro CaMOCTOSATEIbHOM BOCIPOU3BEACHUH M TpeOyer
JOTIOJTHUTENBHBIX JIOMOJIHSIOIIMX BOIIPOCOB MPENOIABATENS;



e [IpeamounTaeT OTBEYaTh HA BOMPOCHI BOCIPOU3BOJAIIETO XapakTepa Hu
UCIIBITHIBACT 3aTPYAHCHUS TIPH OTBETAX HA BOCIIPOU3BOIAIINE BOTIPOCHI;

e Marepuan odopmIeH HE aKKypaTHO WIH HE B COOTBETCTBHH C
TpeOOBaAHUSIMHU.
OrneHKa «HEyIOBIETBOPUTEIILHO» CTYACHT IMOTY4YaeT, €CIIH:

e V CTyleHTa WUMEIOTCS OTACIbHBIC TMPEACTaBICHUS 00 H3ydaecMoM
MaTepuarse, HO Bce, e OOJbIas 4acTh HE YCBOCHA;

e Marepuan oopMIIEH HE B COOTBETCTBUU C TPEOOBAHUSIMHU.

Kpurepuu ounenuBanus pedepara:

ITokazarenu bannel
1 CootBeTcTBUE pedepara Teme max 1 0amn
2 ['myOGuHa ¥ MOJTHOTA PACKPBITHS TEMbI max 2 6aya
3 AJIEKBAaTHOCTb MEpeIaun MEPBOUCTOUYHUKOB max 2 Oajnia
4 JIorn4HOCTh, CBI3aHHOCTH max 2 Oamna
5 JlokazaTenpbHOCTh max 1 0amr
6 CTpykTypHas  yHoOpsSJAOYEHHOCTh  (Hamuuue | max 1 Oamn
BBEJICHUS, OCHOBHOW YaCTH, 3aKJIIOYCHHS, HUX
ONTHUMAJIBHOE COOTHOIICHHE
7 Odopmnenue  (HanuuWe  IJIaHa,  COHMCKa | max 1 6amn
JUTEPATYPHI, KyJIbTypa IIUTUPOBAHMSI, CHOCKU U
T. 1.)
8 SA3bIKOBas MPaBUWIHLHOCTh max 2 Oajnia
Ounenka: «5» -12-116ammoB ; «4» - 10—-9 6GamioB ; «3» - MeHbIIE 7
OaoB

Kpurepuu olieHKH JI0KJI1a/1a, COOOIIEeHUS :

IToxazarenu bamner
1 YeTKOCTb ITOCTAaHOBKH 1IEJIN max 1 Oaimr
2 KadecTBo mnpejacraBieHus, 00bICHCHHS max 2 0ayut
2.1 | 1OKJIAaI4YUK 3aYNUTHIBAET 0 0anoB

2.2 | MOKJIAQTYMK paccKasblBaeT, HO He oOBscHseT | 1 Oamn
CYThb pabOThI

2.3 | IOKJIQTYMK  pPacCKa3bIBAET, o0BscHsET, | 1 Oamn
PUBOJIUT IPUMEPHI

2.4 | noknag CONMPOBOXKIAETCS  WJUIIOCTPATUBHBIM | 1 Oar
MaTepruaoM

3 YeTKOCTh BBIBOIOB, 0000IIAOMINX JOKIIAT max 2 Oaiia

BBIBOJIBI MMEIOTCS, HO HE oTpaxkarorT ooOmwmii | 0,5 6ama
UTOT PabOTHI

BBIBOJIbI MMEIOTCS, HO OHHM HE JIOKa3aHbI; 0,5 6amna

BBIBO/IbI MMOJIHOCTBIO XapaKTEPU3YIOT paboTy 1 -2 Ganna




4 KadecTBO OTBETOB Ha BOMPOCHI max 16amn
JOKJTaUYUK HE MOXET YEeTKO OTBeTUTh Ha | () OamioB
BOITPOCHI;
HE MOXKET OTBEeTHTb Ha OouemumHCTBO | 0,5 Oamna
BOTIPOCOB;
OTBEYAET Ha OOJIBIIIMHCTBO BOIIPOCOB 1 -2 Ganmn

5 YMeHue nepkarbes nepes ay IuTopuei max 1 Gaun

OLIEHKA: «5»- 8-7 6amoB; «4» - 6-4 0aios; «3» — 3 Oamna.

3. TH®OOPMALIMOHHOE OBECIIEYEHHME

IleyaTHble H31aAHUA:
Boponuos-BenbsimunoB b.A. Actponomusi. ba3oBslii yposenb. 11 knacc: yueOHHK
JUTs o61ieo0pazoBarenbHoOM opranuzanuu/ b.A.BopoHios- BeiabsiMuHOB,
E.K.Crpayt. —-M.: Jlpoda, 2017.

DJIEKTPOHHBbIE U3IAHUS (3JIEKTPOHHBbIE PeCypPChl)

AcTpoHOMHYECKOE  0OIECTBO. [DIEKTPOHHBIA  pecypc] —  Pexum
noctyma:  http://www. sai.msu.su/EAAS I'omynuna H.H. OTkpeiTas
actpoHomust / non pea. B.I. Cypauna. [DnekTpoHHBI  pecypc]
—  Pexum JocTyna:

http://www.college.ru/astronomy/course/content/index.htm ["ocynapcTBenHblii
actponomuueckuit uuctutyt um. [LK. IlltepuGepraMI'V.

[DnekTpoHHBI  pecypc] —  Pexum JOCTyIIA:

http://www.sai.msu.ru MacTuTyT 3€MHOTO MarHeTu3Ma, MoHochepbl U

pacnpocTtpanenust paguoBoiaH uM. H.B.Ilymkosa PAH.

[DNIeKTpOHHBI  pecypc] —  Pexum JIOCTyTIA:

http://www.izmiran.ru KoMneTeHTHOCTHBIN TIOJIXOT B oOy4YeHHH

actponoMun o  YMK B.M.Yapyruna.  [D7€KTpOHHBII pecypc]

—  Pexum JIOCTyIA:

https://www.youtube.com/watch?v=TKNGOhR3 wls&feature=youtu.be
Kopnoparuss ~ Poccuiickuit yaeOHUK.  ACTPOHOMUS UL y4UTenen

bu3uKy. CepusBeOnnapos. Yacts 1. [IpenonaBanue aCTPOHOMMH

KaK OTAEJIbHOIO MpeameTa. [DJIEKTPOHHBIM  pecypc] —  Pexum

noctyma:  https://www.youtube.com/watch?v=YmE4YLArZb0 YacTs

2. Ponp actpoHomuu B JOCTKCHUN YYAIIUMHUCS TITTAHUPYEMBIX

pe3yibTaTOB OCBOEHUSI  OCHOBHOM  oOpasoBarenbHOM mporpammbl COO.

[DJIeKTpOHHBIM  pecypc] —  Pexum JOCTyIIa:

https://www.youtube.com/watch?v=gCIRXQ-qjal Hactp 3.

Meronuueckue  0COOEHHOCTHU peanu3anuu Kypca aCTpOHOMUU B

YyPOUHOH U BHEYPOYHOU JEATEIbHOCTU B YCIIOBUSIX

BeeneHuss  PI'OC COO. [OneKkTpoHHBI  pecypc] —  Pexum

noctyna:  https://www.youtube.com/watch?v=Eaw9790w_c0 HoBoctu




KOCMOCa,  aCTPOHOMUHU U KOCMOHABTUKH.  [DIEKTPOHHBIA  pecypc]

—  Pexum nocrymna:  http://www.astronews.ru/ OOIIepoCCHNCKHIA
ACTPOHOMHUYECKUU TTOPTAL. AcTtpoHOMUs P®. [DnexkTpoHHBIN
pecypc] —  Pexum noctyma:  http://xn--80aqgldeblhj0l.xn--plai/
Poccuiickas ~ acTpoHOMHYEcKas CeTh. [DJIEKTPOHHBIM  pecypc| —
Pexum noctyma:  http:// www.astronet.ru YHuUBepcaabHas
HAYYHO-TIOMYJISIpHAS OHJIANH-SHIUKJIONIEANST  « DHIMKIOTCIUS
Kpyrocser». [DnekTpoHHBI  pecypc] —  Pexum JocTymna:
http://www krugosvet.ru DHIMKIOTE THST «KocMoHaBTHKaY.
[DaeKTpoHHBIE  pecypc] —  Pexum noctyma:  http://

www.cosmoworld.ru/spaceencyclopedia
http://www.astro.websib.ru/
http://www.myastronomy.ru
http://class-fizika.narod.ru
https://sites.qoogle.com/site/astronomlevitan/plakaty
http://earth-and-universe.narod.ru/index.html
http://catalog.prosv.ru/item/28633
http://www.planetarium-moscow.ru/
https://sites.qoogle.com/site/auastro2/levitan
http://www.gomulina.orc.ru/
http://www.myastronomy.ru



http://www.astro.websib.ru/
http://www.myastronomy.ru/
http://class-fizika.narod.ru/
https://sites.google.com/site/astronomlevitan/plakaty
http://earth-and-universe.narod.ru/index.html
http://catalog.prosv.ru/item/28633
http://www.planetarium-moscow.ru/
https://sites.google.com/site/auastro2/levitan
http://www.gomulina.orc.ru/
http://www.myastronomy.ru/

JUCT UBMEHEHUI U IONOJHEHU, BHECEHHBIX B
METOINYECKHUE YKA3AHUA

Ne MU3MECHCHUSA, 1aTA BHCCCHUS, Ne CTpaHMIbI C UBMECHCHUEM

b0 CraJjo

OcHoBaHue:

HO)IHI/ICL JINIQ, BHECIHICI'0O N3MCHCHUA




