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1. IEPEYEHb CAMOCTOSATEJBHBIX PABOT

Ne Tema Copepxanue Kon — OrneHka ¥ KOHTPOJIb
/i BO
JacoB
Pasnen 1. Mcropus pa3BuTHs acCTpOHOMUH
1 | Actponomus, ee | Pedepar (ua Bbibop): 1 3aciymmBaHue.
CBA3b C JIPYTHMH «ACTpPOHOMHS - TPEBHEUIIIAS U3 HAYKY;
HAYKAMEL «COBpeMeHHEIE 00CEPBATOPHIY;
2 Actponomus B | Ilpe3enranus: 1 IIpocmotp
JPEBHOCTH. «AHTHYHBIE TIpeJICTaBIeHNs (HPUITOCOPOB O CTPOCHUN
MHUDPa».
3 Ontnueckast | 1 paduyeckas pabora 1 ITpocMoTp, poBepKa
ACTPOHOMHS ITpencTaBuTh rpaduuecku (B BULE CXEMBI) TeTpazeii
B3aMMOCBSI3b aCTPOHOMUH C APYTHMHU HayKaMH,
MOTYEPKHBAsI CAMOCTOSTEIFHOCTH aCTPOHOMHH KaK
HAyKH U YHUKAJIBFHOCTD €€ MpeIMeTa.
Pazpen 2. TIpoucxoxaeHue COTHEYHOU CUCTEMBI
4 | llpoucxoxnenue | [Ipesenranus: Apmwxenne JIynsl u cMeHa das. 1 [IpocmoTp padot
ConnreyHon
CUCTEMBI.
5 Bungumoe Pegepat: «CucremMbl KOOpAMHAT B acTPOHOMHUH H 1 IIpocmotp,  mpoBepka
JIBIOKCHUC TPaHMLBI UX TPUMEHUMOCTH TeTpanen
TUTAHETHI
6 | Cucrema 3emusa- | Jlokiman Ha TeMy: 1 3acmymmBaHue
Jlyna. Ilpupona | ITnanersl ConHEUHON CUCTEMBI.
JIyHBI.
7 ITnaneTs [Ipesenramms 06 wucTopum OTKpeITHA [loyToHA U 1 3acymmBaHue
3eMHOM rpymmbl. | HenTyHa
IInanetst
TUTaHTHL.
8 Marsie Tena Pemenne 3amau 1 [IpocmoTtp, mpoBepka
ConneqHoit TeTpaaeit
CUCTEMBI
9 Oo6imue Pedepar: 1 [Ipocmotrp,  mpoBepka
CBEJICHUS O HabGmonenuss HeBOOPY)KCHHBIM TITa3oM «/[BrkeHne TeTpaaeu
CounHie. Jlynsl u cMeHa ee da3»
10 | Connue m xu3Hp | [loknang Ha  Temy:  Acrtepouabl.  Merteopsl. 1 IIpocmotp,  mpoBepka
Ha 3emie. MeTeopuThI. TeTpaaei
11 HebGecHas Pemenne 3amau ¢ npumeHeHneM 3akoHoB Kemrepa. 1 [Ipocmotp,  mpoBepka
MeXaHHKa. TeTpagen
Pazgen 3.Ctpoenue u 3Bosonust Becenennoi
12 | Paccrosaue no | I'padmdeckas padora 1 [Ipocmotp,  mpoBepka
3BE3. XapakTepucTUKa OTIMYUTEIBHBIX OCOOCHHOCTEH TeTpaaeu
CYTOUYHOTO JIBHXKEHMS 3BE3]] HA MOJIFOCAX, SKBATOPE U
B CpPEIHUX HIMPOTax 3eMIIn
13 duznueckas [IpesenTranus Mo Teme: 1 [Ipocmotp,  mpoBepka
npupoja 38e31 | «Camas Tspkenas U gpkas 3Be3za Bo BeeneHHON TeTpagen
14 Bungsl 3Be3n. Hokiaa Ha Temy: 1 [Ipocmotp,  mpoBepka
3Be3IHbBIC WNmen MHOXECTBEHHOCTH MHPOB B pabdorax Jx. TeTpaaeu
CHUCTEMBI bpyno
15 Hama Pemenue 3amau nmo teme: JBrkeHHe HEOECHBIX Tel 1 IIpocmotp,  mpoBepka
lanaxTuka- oA NEUCTBUEM CUJI TSATOTCHUS. TeTpaaeit
Mueunsbiii [1yTh
16 | Ilpoucxoxnaenue | I'paduueckas padbora: 1 [Ipocmotrp,  mpoBepka
lanakTuk Onwucatb 0COOCHHOCTH OJHOH U3 TuianeT COTHEYHOH TeTpaaeit




CHUCTCMBI.

17 DBOITIOTIHS Jloknanm Ha Temy: 1 [Ipocmotp,  mpoBepka
Tanaktuku «3Be3apl U co3Be3aus. M3MeHeHHe UX TTOJIOKCHHS C TeTpaueut
3BE31 TEYEHHEM BPEMEHM»
18 | Kuznp u pasym | [loaroroBka k nudQepeHINPOBAaHHOMY 3a4eTy 1 3acimylmuBaHue

BO Bcenennoii

HToro 18

2. COAEP) KAHUE CAMOCTOSATEJIBHBIX PABOT

CAMOCTOSATEJIBHASA PABOTA Nel
Heab: Brenenue B mpopecCHOHANBHYIO NE€ATEIbHOCT IO YMEHUIO MOJIb30BATHCS
METOIMYECKUMU PEKOMEHIAIMSIMHU, OPTaHU3alUU U IPUMEHEHUIO0 HOPMATUBHOTO
pPEeryaupoBaHusl MPU U3YYEHUHU BOMIPOCOB ACTPOHOMUHU.
MeToanyeckue yKazaHus:
Hcnonwiys yueOHuk: Boponuos-BenbsimuuoB b.A. Actponomus. bazoBbiii
ypoBeHb. 11 kimacc: yuaeOHUK 111 00111e00pa3oBaTeIbHOM OpraHu3aIuu/
b.A.Boponuos- Benbsamunos, E.K.Ctpayt. -M.: [Ipocda, 2017, unrepHert pecypcsl
HanucaTh pedepar 1o BeIOOPY: «ACTPOHOMHUSA-APEBHENIIAS U3 HAYK,
«CoBpeMeHHbIE 00CcepBATOPHI
dopMa OTYETHOCTH:
3aciymrBaHue OTBETOB, MPOBEPKa padboT

CAMOCTOSATEJBHASA PABOTA Ne2
Heab: @opMupoBaHME YMEHUW U HABBIKOB CaMOCTOSITEIBHOTO YMCTBEHHOTO
TpyJa, HO3HAKOMUTb CTYIC€HTOB C UCTOPUEH aCTPOHOMHUHU.
MeToanuyeckue yKa3zaHus:
[Ipe3enTtanust « AHTUYHBIE pEACTaBICHUS (HUITOCO(POB O CTPOCHUU MUPAY.
Hcnonp3yss y4eOHMK 1O  aCTPOHOMHH U HWHTEPHET pEeCypChl, COCTAaBHUTH
IPE3eHTALMIO 110 33JJaHHON TeMe.
dopMa 0TYETHOCTH:
[TpocmoTp pador.

CAMOCTOSATEJIBHAS PABOTA Ne3.
Heas:
1. MoTuBUpOBaHUE PETYJSPHON IIeJIEHANPABICHHOW paOOThl MO OCBOCHHIO
y4eOHOTO MaTepuana;

2. @opMHpOBaHME  BOJIEBBIX  4YepT  XapakTepa,  CIHOCOOHOCTH B
caMOOpraHu3alluu.
Meroanueckue ykazanmsi: CocraBiieHue rpaduyueckoid paboTbl B BHJIE CXEMbI
«B3auMoOCBsI3b  aCTPOHOMUU C JpYyrdMU  HayKamu», MOJYEPKUBas

CaMOCTOSITEJIBHOCTh aCTPOHOMUU KaK HAYKH M YHUKAJIbHOCTb €€ MIPEAMETA.
dopMa 0TYETHOCTH:

[IpocMoTp, MpoBEpKa, 3aCayIIMBAHUE OTBETOB

TpeOoBaHUsI K BHITIOTHEHUIO TPAPUIECKOM pabOTHI:

3amanue BoIONHsIETCS Ha popmare A3 (297x420) kapaHmamom.




Hannucu Ha yepTexe BhINOJHSAIOTCS MPU(TOM
CAMOCTOATEJIBHASA PABOTA Ne4.

Heab: dopmupoBaHWe y CTYICHTOB 3HAHUH O CTPYKType M OCOOCHHOCTSX
CONHEYHOM CUCTEMBL.

MeToanyeckue yKazaHus:

[IpesenTanus «/[Bmwxenue JIyHol u cMeHa dasy.

Hcnonb3yst yueOHUK 10 aCTPOHOMHH M MHTEPHET PECYPChI, COCTABUTh
MIPE3EHTALMIO M0 3aJaHHOMN TEME.

dopmMa OTYETHOCTH:

[TpocmoTp paboT.

CAMOCTOSATEJIBHASA PABOTA Nes.
Ieab: Pa3BuTHe HaBBIKOB BJaJCHUSIMU 3HAHUHN O IBHKCHUHM ILJIAHET.
MeToanyeckue yKazaHus:
Pedepar «Cuctempl KOOpIMHAT B CTPOHOMUU Y TPAHUIIBI MX PUMEHUMOCTI.
Hcnonp3yst yaeOHUK 10 aCTPOHOMHH M MHTEPHET PECYPCHI, HAMMcaTh pedepat mo
3aJIaHHOM TeME.
dopMa OTYETHOCTH:
[IpoBepka padoT.

CAMOCTOSTEJBHAS PABOTA Ne6.
Hean: ChopmupoBath 3HaHUs 0 cucteme 3emisi-JIyHa, naTte HanboJsee
MPaBUJILHOE MPEACTaBICHUE O CTPOEHUH COJTHEUHOU CUCTEMBI.
MeToanyeckue yKazaHus:
Hoxnan «IInanetsl COJTHEYHOM CUCTEMBI
Hcnonb3yst yueOHUK IO aCTPOHOMHUU U UHTEPHET PECYPChI, HANTUCATh JIOKJIA]T 10
3aJIJaHHOM TeMe.
dopMa OTYETHOCTH:
[TpoBepka paboT.

CAMOCTOATEJIBHASA PABOTA Ne7.
Heab: PopmMupoBaHUE 3HAHUM O TIAHETAX, PA3INYaTh IUIAHETHI.
MeToanuyeckue yKa3zaHus:
[Ipesentanus «O6 uctopuu otkpsiTusa [ltyTona u Henryna»
Hcnonb3yst yueOHUK 10 aCTPOHOMHH M MHTEPHET PECYPChI, COCTABUTh
MIPE3EHTALUIO.
dopmMa OTYETHOCTH:
[IpoBepka padoT.

CAMOCTOATEJIBHASA PABOTA Ne8.
Heanb: ChopmupoBats 3HaHus 0 cucteMe 3emisi-Jlyna, gatb Haubosee
paBUIBHOE MPEACTaBICHUE O CTPOCHUH COJIHEYHOUM CHCTEMBI.
MeToanyeckue yKazaHus:
Pemmts cnenyromue 3a1aum 1 3aMCaTh UX B TETPAIb



1. IInaneTapHas TYMaHHOCTh B CO3B€311uM JIMpbl UMeeT yrioBou guametrp 83"
Y HaxoauTcs Ha pacctossHuu 660 nk. KakoBbl JIMHEWHbIE pa3Mephl
TYMaHHOCTH B aCTPOHOMHUYECKUX €TMHULIAX?

2. Tlapamnaxc 3Be3asl [Iponmon 0,28". PaccTostHue no 3Be31bl betenbreiize
652 cB. rona. Kakas u3 3TUX 3B€311 U BO CKOJIBKO pa3 HaXOAUTCS AANbIIE OT
Hac?

3. Bo ckonbko pa3 u3meHuics yriioBoi auametp Benepsl, Habmo1aeMon ¢
3emuid, B pe3ysibTaTe TOro, YTo IJIaHeTa nepelia ¢ MUHUMaIbHOTO
paccrosinusi Ha MakcuMalibHoe? OpOuTy BeHepsl cUuTaTh OKYPKHOCTHIO
panuycom 0,7 a.e.

4. Kakoro yriioBoro pasMepa Oyaer BuaeTh Hamry [ anakTuky (nuaMmerp
KOTOPOH cocrapiser 3 - 10? k) HaGnrogaTeNnsb, HAXOASALIMIACS B TaJaAKTHKE
M 31 (TymanHOCTE AHAPOMEBI) HA paccTOSHUK 6 * 10° nK?

5. Paspemaroniasi cnocoOOHOCTh HEBOOPYKEHHOTO Ti1a3a 2'. OOBbEKThl KaKOTro
pa3Mepa MOXKET Pa3IMYMTh KOCMOHABT HA MOBEPXHOCTHU JIyHBI, TTposieTas
HaJ Hel Ha BbICOTE 75 KM?

dopmMa OTYETHOCTHU:
IIpoBepka TeTpajeu.
CAMOCTOATEJIBHASA PABOTA Ne9.
Heab: ®opmupoBanue 31anuii 0 ConHile.
MeToanyeckue yKazaHus:
Pedepat: Habnronenus HeBoOpyKeHHBIM TiazoM «JlBmxenue JIyHbl U cMeHa ee
daz»
Hcnonp3ys yueOHHMK O aCTPOHOMHUU M MHTEPHET PECYPCHI, HAMHMCATh pedepar Ha
JAHHYIO TEMY.
dopmMa OTYETHOCTHU:
[IpoBepka padoT.
CAMOCTOATEJBHASA PABOTA Nel0.
Heab: 3akpenuts 3Hanusi 0 CoJHIIE.
MeToanuyeckue yKa3zaHus:
Hoxnan «Actepouasl. Meteoputsl. MeTeopb»
Hcnonb3yst yueOHUK [0 aCTPOHOMMH M HHTEPHET PECYPCHI, HAITMCATh JOKIa] Ha
JAHHYIO TEMY.
dopMa OTYETHOCTH:
[TpoBepka paboT.

CAMOCTOATEJBHASA PABOTA Nell.
Heab: ®opmMupoBaTh 3HAHUS O UCCIECIOBAHUSIX IUIAHETHI, 3aKPENUTH 3aKOHbI
Kennepa u yMeTh X IPUMEHSATH HA MPAKTUKE.
MeToanuyeckue yKa3zaHus:
Pemts 3a1aum B TeTpau.



3aganme 1. 3a kakoe BpeMs Mapc, Haxogsmuiicsa oT CoJiHIIa IPUMEPHO B MOJATOPA
pasa, ueMm 3eMJIsd, COBepIaeT MOIHbINH 000poT Bokpyr ColHia?
3amanue 2. Beiuncnute maccy Onurepa, 3Has1, yto ero cnyTHUK Mo coBepiiiaet
000pOT BOKPYT ITaHETHI 32 1,77 CyTOK, a O0JbIIas IMOIyOCh €ro OpOUTHI — 422
TBIC. KM
3amanue 3. [IpoTUBOCTOSIHUSI HEKOTOPOU IJIAHETHI MOBTOPSIOTCS YEPE3 2 TOJIA.
Yemy paBHa Ooiblasi moiayoch €€ opOUTHI?
3apanue 4. Onpenenure Maccy IJIaHeThl YpaH (B Maccax 3eMJin), €CJIM U3BECTHO,
4TO CIIyTHUK ¥YpaHa Tutanus oOpaiiaercst BOKPYT HETO ¢ IepUooM 8,7 CyT. Ha
CpelHeM paccTosiHUU 438 ThIC. KM. JUIsl TyHbI 3T BETUYUHBI PABHBI
COOTBETCTBEHHO 27,3 cyT. 1 384 ThIC. KM.
3aganme S. Mapc nanbie ot ComnHila, uem 3emiid, B 1.5 pasza. Kakosa
POJOJKUTENBLHOCTH rofia Ha Mapce? OpOuUTHI TUTAHET CYUTATh KPYTOBBIMHU.
3apanue 6. Cunoandeckuii mepuo/1 mianeTsl 500 cyTok. OnpenenuTe OOJIBIIYIO
MOJyOCh €€ OpOUTHI M 3BE3HBIN (CUIEPUUECKUI) TIEpHO]T 0OpaIeHHUs.
3apanme 7. Onpenenuts nepuo oopamieHus actepornaa bemopyccus ecnu
OombIIas MOyOoCh ero opoutel  a=2.4 a.e.
3apanue 8. 3B&3 b1 nepro oopamenns FOnurepa Bokpyr Conama T=12 ner.
KaxkoBo cpennee paccrosinue ot FOnurepa no Connia?
®opmMa 0TYETHOCTH:
[IpoBepka padoT.

CAMOCTOSATEJBHAS PABOTA Nel2.
Hean: ®opmupoBaTh 3HAHUSA O 3BE3/AX.
MeToanuyeckue yKa3zaHus:
Brinonnenue rpadudeckoit paboThI.
Hcnonb3yst KOHCNEKT JEKLIUMA, y4eOHUK U HHTEPHET PECYPCHI, BHITOJIHUTE HA
muctax A4 rpadudeckyro paboTy «XapakTepUCTHKA OTIIMYUTETHHBIX
0COOEHHOCTEH CYTOYHOTO JBMKEHUS 3BE3]1 Ha TOJIFOCAaX, YKBATOPE U B CPETHUX
HIMpoTax 3eMJIIn»
dopMa OTYETHOCTH:
[TpoBepka paboT.

CAMOCTOATEJBHASA PABOTA Nel3
Heab: ®opmMupoBaTh YMEHHS HCIOJIB30BATh 3HAHUSA O 3eMJiie U BeeneHHo.
MeToanuyeckue yKa3zaHus:
[ToaroToBuTh Npe3eHTaIMIO M0 Teme «Camasi TsKenas v sipkas 38e37a BO
Bceenennoi»
dopmMa OTYETHOCTHU:
[IpoBepka padoT.

CAMOCTOATEJIBHAS PABOTA Nel4.
Heab: MoTuBHpoBaHUE PEryISIPHOI 1IeIEHAPABICHHON PabOThI IO OCBOCHUIO
y4eOHOro Marepuana
MeToanyeckue yKazaHus:
Hamucare noknazn mo teme: «aen MHOKECTBEHHOCTH MUPOB B paboTax JIk.
bpyHo»



dopmMa OTYETHOCTHU:
[TpoBepka paboT.
CAMOCTOATEJBHASA PABOTA Nels.

Heab: MoTuBHpoBaHUE PEryISIPHOI 1IeIEHAPABICHHOM PabOThI IO OCBOCHUIO
y4eOHOro Marepuania.
MeToanyeckue yKazaHus:
Pemmre 3amaun.

1. Tlepuon o6pamenust kometsl ['amies 7. = 76,4 rona. B nepurenuu ona

npubmmkaetcs k ColHIly Ha pacctosHue 1y = 0,59 a. e.Yemy paBHO

MaKCUMaJIbHOE yaalieHue r, komeThl oT ConHia B adenuu? 1 a. e.

(acTpoHOMMUECKasl €AMHMIIA) PABHA CPEAHEMY PAJNYChl 36MHOM OpOUTHI —
1,5-10'"" M (mpubau3uTeNnLHO).

2. ChoyTHUK ABUKETCS BOKPYT 3€MJIH IO KPYroBoi opoute paauyca R = 2R3,
rae R = 6,4-10° M — paauyc 3emun. B pesynbrare KpaTKOBPEMEHHOTO
JENUCTBUS TOPMO3HOTO JIBUTATENsl CKOPOCTh CITyTHUKA YMEHBIINIACH TaK,
YTO OH HayaJl ABUTAThCS MO JUIUINTUYECKON OpOUTE, Kacarolencs
noBepxHocTH 3emiu (puc. 1.24.1). Uepes kakoe BpeMs MOCIE 3TOTO
CIIyTHUK MTPU3EMITUTCS?

dopmMa OTYETHOCTHU:
[IpoBepka padoT.
CAMOCTOSATEJBHASA PABOTA Nelé.
Heab: MoTuBupOBaHUE PETYJISIPHOH 1IeJIeHANPaBICHHON pabOThI IO OCBOCHUIO
y4eOHOT0 MaTepuasa
MeToanyeckue yKazaHus:
['paduueckas padota: «Onmcanue ocobeHHOCTeH 0qHON 13 aHeT CoTHEYHOU
CHUCTEMbD»
dopMa OTYETHOCTH:
[TpoBepka paboT.
CAMOCTOATEJBHASA PABOTA Nel7.
Hean: ®opmuposats 3HaHUsA 0 ["amakTuke.
MeToanuyeckue yKazaHus:
Hanmcate noknan Ha TeMy: «3Be3/bl U co3Be3usA. I3MEHEHUS NX TIOJIOKEHHUS C
TEYEHHEM BPEMEHM
dopmMa OTYETHOCTHU:
[IpoBepka padoT.

CAMOCTOSATEJIBHAS PABOTA Nel8.
Heab: CucrematuzupoBaTh 1 0000IIUTH 3HAHUS IO ACTPOHOMUU U YMETh
IIPUMEHSITh UX Ha TIPAKTHKE.
MeToanyeckue yKazaHus:
[IoaroToBUTHCS K crade 3a4eTa Mo CIEIYIOIHUM BOIIPOCaM.
IlepeyeHb BONPOCOB /ISl MOATOTOBKHU K JU(PepeHUUPOBAHHOMY 3a4eTy.



1.3Be3nHoe HEOO.

Co3Be3nus u sipyaiiiive 38e3/1bl He0a: Ha3BaHUs, YCIOBHS BUIUMOCTH B
pa3IMYHBIE CE30HBI TOAA.

2. Hebecnas cgepa.

CyTouHO€ JBUKEHHE HEOECHBIX CBETUI Ha pa3IMYHbIX mupoTax. Bocxon, 3axon,
KyJIbMAHALHUS. | OpU30HTANIbHAS U SKBATOPUAJIbHAS CUCTEMa KOOPJAWHAT, OCHOBHBIE
KpyTY U THHUHM Ha HeOecHOU cepe. BricoTta Ha1 TOpU30HTOM HEOECHBIX CBETHI B
KyapMuHaimu. Beicota nomtoca Mupa. Mi3MeHnenne Buaa 3B€31HOT0 Heba B
TedeHue cyTok. [lonBmkHas kapra 3Be31Horo Heba. Pedpakius (kadeCTBEHHO).
Cymepku: rpaxJaHCKUe, HABUTalIMOHHbBIE, acTpOHOMUYECKue. [IoHATHS yIITIOBOTO
paccrosiHusl Ha HeOecHOM cepe U YIIIOBBIX pa3MepoB 0OOBEKTOB.

3. JIBuaxeHue 3emMJid o opoure.

Buaumeiit myts Connila o HebecHol cepe. M3meHneHune Buaa 38e31HOT0 HeOa B
TE€UEHHUE rofa. JKJIUNTUKA, TOHATHE MOJI0CA SKIUNTUKU U SKIIUNTHYECKOI
CUCTEMbI KOOpJIMHAT. 30/IMaKkaibHble co3Be3aus. [Ipeneccus, nusmeHenue
HKBAaTOPHUAIBHBIX KOOPJANHAT CBETHJI U3-3a MIPELIECCHUM.

4. U3mepeHue BpeMeHH.

Tponuueckuii rof. ConHeUHbIE€ U 3BE€3AHBIE CYTKH, CBSI3b MEXKY HUMHU.
Conneunbie yackl. MecTHOE, MosicHOE BpeMsi. VICTUHHOE U cpeiHee COTHEUHOE
BpeMsi, YypaBHEHUE BpEMEHU. 3Be3/IHOE BpeMsi. HacoBbIe MOsica U UCUUCIICHUE
BPEMEHHM B HAIllEl CTPAHE; IEKPETHOE BpeMs, JIeTHee Bpemsl. JleToncuuncnenue.
Kanennaps, conHeuHas u TyHHas cucrtema Kanenaaps. HoBblil u cTapblil CTUIIb.

5. IBuakeHne He0eCHBIX TeJl MO/ AeCTBMEM CHJIbl BCEMHPHOIO TATOTCHUS.
dopma opOUT: dIIHIIC, Tapadoa, rumnepoosa. DIITUIC, Er0 OCHOBHBIE TOYKH,
OoJbIIIast U MaJias MOJIyOCH, dKCIIeHTpUucuTeT. HakiioHeHne opOUThI, TUHUS y3J10B.
3aKoH BCEMHUPHOTO TAroTeHus. 3akoHbl Kerepa (Bkitodas 0000IeHHBIN TpeTUit
3akoH Kemuiepa). [lepBast u Bropasi kocmudeckue ckopoct. KpyroBasi CKOPOCTb,
CKOPOCTb JIBMKCHUS B TOUKAX MEPULEHTPA U anloleHTpa. Bo3myieHus B
JBU>KEHUM TUTaHET (KaueCTBEHHO), MpuiauBbl. OnpeneneHne Macc HeOECHBIX Tel Ha
OCHOBE 3aKOHA BCEMHUPHOTO TATOTeHUs. PacueTsl BpeMEHN MEXKIIIIaHETHBIX
MIEPEJIETOB MO KacaTeIbHOU TPACKTOPHHU.

6. CostHeuHas cucrema.

Crpoenue, cocras, o011I1e XapakTepucTuku. Pasmepsl, popma, macca ten ConHeuHOM
CHCTEMBI, TIOTHOCTh MX BemiecTBa. OTpaxkaronias CriocoOHOCTh (anp0e1o).
Onpenenenue pacctosauil 10 Tea CoaHEYHON CUCTEMBI (METOABI PAANOIOKALIMK U
CYTOYHOTO Tapajuiakca). ACTPOHOMHUYECKas €IMHUIA. YITIOBbIE pa3MephI IIAHET.
Cunepudeckuil, CHHOIUYECKUN MEPUOIbI IJIAHET, CBSI3b MKy HUMU. Bunnmblie
JBWKEHUS U KoHuUrypanuu rianet. [lpoxoxaenus mianet no aucky CounHua,
yCJ0BUs HacTyIuieHus. Manbie Tesa ColHeUHOM cucTeMbl. MeTeopou/ibl, METEOPHI U
MeTeOpHbIe MOTOKU. MeTteopuTsl. OpOUTHI IJIAHET, aCTEPOUIOB, KOMET U
METEOpPOUTIOB. TpeThsi KOCMUYECKasi CKOPOCTh AJist 3eMiu U Jpyrux tea ColHeuHOM
CUCTEMBI.

7. Cuctema Counue - 3emuis - Jlyna.

JBrxenue JIyasl Bokpyr 3emuin, ¢hassl Jlynsl. JIubpanuu Jlynsl. [IBrkeHue y3inos
opOuTsl JIyHBI, MEPUOIBI «HU3KOW» U «BBICOKOW» JIyHbI. CHHOAMYECKUA,



CUJEPUYECKUI, aHOMATUCTUYECKUI U IpaKkoHWYECKUN Mecslbl. COTHEUHbIE U
JYHHBIE 3aTMEHUSI, UX THUIIbI, ycJIoBUs HacTymuieHus. Capoc. [TokpeITus 3Be31 1
11aHeT JIyHOU, yCiIoBUs X HACTYILICHHUS.

8. OnTnueckune mpuodOpPHI.

['ma3 kak onTudeckuii mpuOop. YCTPOHCTBO MPOCTEHUIITNX ONTHYCCKUX MPUOOPOB IS
aCTpOHOMMYECKUX HaOMoaeHuH (OUHOKIIb, (hoTOANapar, TMH30BbIE, 3epPKAJIbHBIE U
3€pKaJIbHO -JIMH30BbIE TellecKoIbl). [locTpoenne n3o00paxkeHnii MPOTKEHHBIX
00BEKTOB B (hOKAJIHHOM MJIOCKOCTH. YITIOBOE YBEIMUYCHHE, MACIITa0 M300pakKeHHMS.
KpynHeiime Teeckonsl Hallel CTpaHbl 1 MUAPA.

9. IlIkaJia 3Be3IHBIX BEJTUYHH.

[IpeacraBneHre 0 BUMMBIX 3BE3/IHBIX BEJIMUMHAX PA3JIMUHBIX ACTPOHOMUYECKUX
00nekToB. ®opmyma [lorcona. lMisMeneHne BUIMMOM SIPKOCTH TIJIAHET MPHU UX
JIBIDKCHHH TI0 OpOUTE.

10. Dy1eKTpOMarHMTHbIE BOJIHBI.

Cxopoctb cBeta. Dddekt [omnepa. Paznuunbie nuana3oHbl 3€KTPOMAarHUTHBIX
BOJIH. BUIuMBIl CBET, IJIMHBI BOJIH M YaCTOThI BUAUMOTO CBETA. PaliOBOIHEI.

11. O0mme npeacraBjieHus1 0 CTPYKType BeesieHHoi.
[IpocTpancTBeHHO-BpeMeHHbIe MaciTaObl Beenennoit. Hamra "anakTtrka u npyrue
rajakTUKH, oOlIee NpeICTaBICHUE O pa3Mepax, COCTaBE U CTPOCHUHU.

12. U3MepeHusi pacCTOAHMIA B aCTPOHOMHUM.

BnecuctemHble € AMHUIBI B aCTPOHOMMHM (ACTPOHOMUYECKAsl €AMHUIA, CBETOBOM IO/,
napcek, KUjaonapcek, Meranapcek). Metoibl paguoioKaluu, CyTOYHOTO U TOAMYHOTO
napa’suiakca.

13. 3Be3abl, 001IME MOHATHA.

OCHOBHBIE XapaKTEPUCTUKH 3BE3/l: TEMIIEPATYPA, PAJAUYC, MACCa U CBETUMOCTb.
AOcotoTHas 3Be3/1Hasl BEJIMYMHA, CBSI3b BUIUMOTO OJIeCKa C pacCTOSIHUEM. 3aKOHBI
U3ITydeHus abCOIIOTHO YepHOoTO Tena: 3akoH Credana-bonbiiMana, 3aK0OH CMEIICHUS
Buna. [Tonsitue s pexTuBHOM TEMIIEpATYPHI.

14. Knaccuduxkauus 3Be3.

[IpencraBnenue o hotomerprueckux cucreMax UBVR, nokasarenu nisera. JInanm
MOTJIONICHUS B CIIEKTpax 3Be3/l, CIEKTpalibHasl Kiaccupukanus. JluarpamMma «CrexTp-
cBetumocTh) (I'epummpynra-Paccena). 3Be3/1b1 IIaBHOM MOCIEN0BATEILHOCTH,
TUTaHThI, CBEpXTrUranThl. COOTHOLIEHHUE «MACCa-CBETUMOCTDY ISl 3BE3]] INIAaBHOM
MOCJIEA0BATEILHOCTH.

15. OBouronus CosiHLA U 3Be3 1.

Bpewmst xu3Hu 3Be3/1 pazinuuHoi Macchl. CBepxHOBBIE 3Be3/bl. [l03nH1E cTaanmn
HBOJIIOIIMH 3BE3/1: OCIIbIe KapJIUKH, HEUTPOHHBIE 3BE3/bl, YEPHBIC JIBIPHI.
I'paBuTanmonHslii paguyc. Ilynscapsr.

16. /IBoiiHbIE M IEpeMeHHbIE 3BE3/Ibl.

3aTMeHHbBIC TIepeMeHHbIe 3Be3/bl. CIIeKTpabHO-/IBOMHBIE 3Be3/1bl. OnpeiesieHue Macc
Y pa3MepoB 3BE€3]1 B IBOMHBIX cucTeMax. BHeconHeunsle aneTsl. [lynscupyromme
NIEpEeMEHHBIC 3BE3/IbI, UX THITBI, KPUBBIE O€CKa. 3aBUCUMOCTh «II€PUOI-CBETUMOCThY
uist iedena. HoBrlie 3Be3/bl.

17. PaccesiHHbIC U LIAPOBBIE 3Be3/IHbIC CKOMJICHHS.

Bo3pacr, pusnueckue cBoiCTBa CKOIIIEHUI U OCOOEHHOCTH BXOJAILIUX B HUX 3BE3/I.
OCHOBHBIE pa3JIMUUSI MEXKITY PACCESIHHBIMU U IIAPOBBIMU CKOILJICHUAMHU. J(narpaMmbl



['epummnpynra-Peccena nis 3Be31 CKOTUIEHUN. [[BUKEHUS 3BE3]1, BXOASIIUX B
CKOIUIEHHE. MeTo/ «TpynInoBOro napajiakca ONMpeaeseHUs: pacCTOSHUS 10
CKOIUICHUSL.

18. /IBukeHue 3Be3]1 B IPOCTPAHCTRBE.

JlyuyeBasi CKOPOCTB 3B€37] U METOJI €€ u3MepeHusl. TaHreHIIMaIbHAsI CKOPOCTh U
coOCTBEHHOE JBUKEHHE 3BE3/1. ATIEKC.

19. Coanue.

OcHOBHBIE XapaKTEPUCTUKH, OOIIIEE MPEACTABICHHE O BHYTPEHHEM CTPOCHUU U
ctpoeHnu armocdepsl. XapakrepucTuku CONHIIA KaK 3BE3/bl, COTHEUHAS
noctosinHasA. CoJlHeYHasi aKTUBHOCTb, LIMKJIbI COJTHEYHOW aKTUBHOCTH. MarHuTHbIE
nosist Ha CouHile. COTHEYHO-3€MHbBIE CBSI3H.

20. Me:x3Be31Hasi cpeaa.

[IpencrapiieHre 0 pacnpenesIeHUH ra3a u IblUId B IpOCTpaHCcTBe. [ [1oTHOCTS,
TeMIIEpaTypa U XMMHAYECKUM COCTAB MEXK3BE3THON cpenibl. Mexk3Be3IHOE
NOMIOIIEHUE CBETA, €r0 3aBUCUMOCTD OT JUIMHBI BOJIHBI U BIIMSIHUE HA 3BE3HbIC
BEJIMYMHBI U 1IBET 3BE3/I.

21. CTpoeHue rajlakTuk.

Hamia [Nanakruka. bmkaiimue ragaktuky. Pacctogane 10 OMKanInx rajlakTuk.
CocraB rajiakTuk U ux QU3NYECKUe XapaKTEPUCTUKHU. BpallleHne raakTHaecKkux
TMCKOB. Mopdoioruueckue TUIbI TalakKTUK U UX 0COOCHHOCTH.

22. Teseckonbl, UX pa3pemiaInasi ¥ NPOHUIAKIIANA CIIOCOOHOCTD.
[IpenenbHOE yIIIOBOE pa3pelieHue U MpoHUIaronas cnocoOHoCTh. Pa3zMepsl
TU(GPaKIUOHHOTO U300paKeHHsI, OTPaHUYEHUS] 3eMHOU aTMocdepbl Ha
pa3peraonyo crocoOHOCTb.

23. lIpuansHoe Bo3aeiictBue. IlonsaTue o paguyce Poma, Toukax Judpanum.
24. OnTyeckue cBoiicTBa atMocdep MJIAHET U MEK3Be3IHOM Cpeabl.
Paccesinue u nomnonienue ceeta B armocdepe 3emMiid, B MEXIUIAaHETHOU U
MEX3BE3THOM cpesie, 3aBUCUMOCTh MOMIONIEHUS OT JITMHBI BOJIHBL. ATMOC(epHas
pedpakius, 3aBUCUMOCTb OT BBICOTBHI 00BEKTA, CBOMCTB aTMOC(EPHI, ITUHBI BOJTHBI
CBeTa.

25. 3aK0oHBI U3JTyYCHUS.

[Tonarue cnexrpa. PacnpeneneHre sHEpruu B CIIEKTpax pa3IMYHbIX
acTpOHOMUYECKUX 00beKTOB. M3myuenue abcomoTHO yepHoro Tena. dopmyna
[Tnanka. [Tpubmmwkenus Penes-Jxunca u Buna, 061acTh X NpuMeHEHUS.

26. CnekTpsl 3Be31.

Atmocdepst Comnia u 38e31. Dotocdepa, xpomocdepa u kopoHa CoHIa.
TemnepaTrypHbIil peKUM COTHEYHON KOPOHBIL. OCHOBBI CIIEKTPAIBHOTO aHAIU3A.
CHexTphl COJTHEYHOW KOPOHBI, Ta30BbIX TYMAaHHOCTEM.

27. IlpeacraBieHue 0 BHyTpeHHeM cTpoeHun CoJiHIa u 3Be3I.

S nepHble HICTOYHUKHU SHEPTUM 3BE3]1, 3aI1aChl JICPHON SHEPTrun. BoiieneHne sHeprum
IPpU TEPMOSIIEPHBIX peakiusax. OO0pa3oBaHre XMMUYECKUX 3JIEMEHTOB B HEIpax 3BE3/1
pa3IMYHbIX TUIOB, B CBEPXHOBBIX 3B€3/1aX (KauecTBeHHO). CTaaus rpaBUTAllMOHHOTO
cKaTus Ipyu 00pa30BaHUU 3BE3/IbI.

28. MoHM30BaHHOE COCTOSIHME BELIECTBA.

[Tonstue 00 nonnzoBanHoM raze. OOIIHE MpeIcTaBiIeHne 00 HOHAX B aTMocdepe
3eMiIM ¥ MeXIUIaHEeTHOH cpeae. MarautHoe nose 3emud. [lonsipHbie cusiHus.



Mex3Be31HOE€ MAarHUTHOE TIOJIE.

29. I'anakTukm.

Onpenenenue pacCTOSIHUM 10 rajnakTUK. KpacHoe cMelleHne B CIIEKTPax rajlakTHK.
3akoH Xab6mna. CxomieHus ranakTuk. O0I1ee npeacTaBlIeHne O pauorajJakTUKax,
kBazapax. [IpencraBienue o rpaBUTAllMOHHBIX JHH3aX. KpynHoMaciiraOHas
cTpykrypa Becenennoil. PenmukroBoe u3iiydyeHHe U €ro CoeKTp.

30. IIppueMHUKH U3TyYCHUS.

DeMeHTapHbIe CBEICHUSI O COBPEMEHHBIX METOaX (POTOMETPHUH U CHEKTPOCKOIIHUH.
®oroymuoxutenu, [13C-matpuiibl. Mcnons3oBanue cBeToOUIBTPOB.
PanuoTteneckonsl u uHTEPHEPOMETPHI.

3. KPUTEPUH OHEHKH BbIIIOJTHEHUS CTYAEHTOM OTHYETHbBIX
PABOT 110 CAMOCTOATEJIBHOU AEATEJBHOCTHU

KauecTBO BBINOJHEHUSI CAMOCTOSITENIbHOM paboOThl CTYACHTOB OILICHUBAETCS
MOCPEACTBOM  TEKYILIEro KOHTPOJII CaMOCTOSITENIbHOM paboThl  CTYJIEHTOB.
Texymuit kouTpoiabr CPC — 310 (hopma mimaHOMEpHOrO KOHTPOJIA KadyecTBa U
o0bemMa TPUOOpPETAaEMBIX CTYJCHTOM KOMIIETEHIIMII B TMpOLECCe U3yYeHHUs
JUCUUIUINHBL, TPOBOJUTCA HA MPAKTUYECKUX U CEMUHAPCKUX 3AHITUSIX U BO BPEMS
KOHCYJIbTallMM NpenojaBaTesl.

MaxkcumanbHOE KOJIMYECTBO OAJJIOB «OTIMYHO» CTYJEHT MOIYYaeT, ECIU:

e CryneHT cBOOOJHO MPUMEHSET 3HAHUS HA MPAKTHUKE;

e He gomyckaer ommrOOK B BOCIIPOU3BEICHUN U3yUYEHHOT'O MaTepHara;

o CTyIeHT BbIIENSIET TJaBHbIE TOJOXKEHUS B U3y4YEHHOM MaTepualie M He
3aTpyAHSETCS B OTBETaX Ha BUJOW3MEHEHHBIE BOIIPOCHL;

e CTyIeHT ycBauBaeT BeCh 00BEM MTPOrPAMMHOTO MaTepHala;

e Marepuan opopmIIeH aKKypaTHO B COOTBETCTBHHU C TPEOOBAHHUSIMH.

O1eHKY «XOpOIIO» CTYJCHT MOJy4YaeT, €CIIu:

e CTyIeHT 3HAeT BeCh U3yUEHHBIN MaTepHa,

e OtBeuaer 6e3 0COOBIX 3aTPyIHEHUH Ha BOIIPOCHI MPENO1aBaTeNs;

e CTyIeHT yMeeT NPUMEHATh NOJTYYSHHbIE 3HaHUS HA MIPAKTUKE;

e B yCIOBHBIX OTBETax HE JOMYCKAET CEPbE3HBIX OIMOOK, JIETKO yCTPaHSET
OTpeNleJIeHHbIe ~ HETOYHOCTH C  IOMOINBIO  JIOMOJHHUTEIbHBIX  BOIPOCOB
Ipero/iaBaTes;

e Marepuan o¢pOpMIEH HEAOCTATOYHO AaKKypaTHO U B COOTBETCTBUU C
TpeOOBAHUSIMU.

OueHKy «yJIOBJIETBOPUTEIBHO» CTYICHT MOITYYaeT, €CIIu:
o CryneHT 0oOHapyXKMBaeT OCBOEHHWE OCHOBHOTO MaTepuaja, HO MCIBITHIBACT

3aTPYAHCHHUA TIIpU €ro  CaMOCTOATCIBHOM  BOCIPOU3ZBCACHHU U Tpe6yeT
AOIMOJHUTCIIbHBIX AOIMOJHAIOIINX BOIMIPOCOB IIPCTIOAABATCIIA,

L4 HpC,Z[HOIII/ITaeT OTBC€YATb Ha BOIIPOCHI BOCIIPOMU3BOAAIICTO XapaKTEpa H
HCIBITBIBACT 3aTPYAHCHUS IIPHU OTBETAX HAa BOCIIPOU3BOAAIINE BOIIPOCHI;



TpeOOBAHUSIMU.

e Marepuan odopMieH HE aKKypaTHO WIA HE B COOTBETCTBUU C

OHCHKa «HCYIOBJICTBOPUTCIIbHO» CTYJACHT IIOJIYy4acT, CCJIN:

o VvV

CTyACHTA HMCIOTCSA  OTACJIbHBIC

MaTepuajc, HO BCC, XK€ OoJIbIIIas YacTh HE YCBOCHA,

Kpurepuu onennBanug pedepara:

MpCACTABJICHUA 00 n3y9acMOM

e Marepuan opopmMIIEH HE B COOTBETCTBUU C TPEOOBAHUSAMH.

[Tokasarenu basnnel
1 CootBetcTBUE pedepaTa TeMe max 1 6aun
2 ['myOvHa ¥ MOJHOTA PACKPHITHS TEMBI max 2 Oaia
3 AJIEKBaTHOCTh NEPEIaYU IEPBOMCTOUYHUKOB max 2 Oajuia
4 Jloru4HOCTh, CBSA3aHHOCTh max 2 Oayna
5 JloKa3aTeIbHOCTh max 1 6amn
6 CTpykTypHas  ymopsiIO4eHHOCTh  (Hamuuue | max 1 Gamn
BBEJICHUSI, OCHOBHOM YacTH, 3aKJIIOYEHUS, HX
ONTHMAaJIbHOE COOTHOIIICHUE
7 Odopmenne  (Hamuyue  TUTaHa,  cOMCKa | max 1 6amn
JUTEPATYPHI, KyJIbTypa IIMTUPOBAHMS, CHOCKU H
T. 1.)
8 S3pIKOBas MPaBUILHOCTh max 2 Oayna
Onenka: «5» -12-116amioB ; «4» - 10—-9 OamioB ; «3» MEHbIIIEe 7
O0aitoB

Kpurepum olieHKH JIOKJI1a/1a, COOOIEeHUS :

IToxazarenu bannsl
1 YeTKOCTh ITIOCTAHOBKH 1IEJIU max 1 6amn
2 KadectBo mpencraBiieHus, 00bSICHEHHS max 2 6ayn
2.1 | IOKJIAJYMK 3a4YUTHIBAET 0 6an10B
2.2 | IOKJNAaTYMK paccKas3blBaeT, HO He 0O0bscHseT | 1 Gamn
CyTh pabOTHI
2.3 JNOKJIAUUK  PACCKA3bIBAET, o0BscHsET, | 1 Oann
IPUBOJIUT IIPUMEPHI
2.4 | mOKJIAaI  COINPOBOXKAACTCS WILITIOCTPATHBHBIM | 1 Ga
MaTepHaIoM
3 YeTKOCTh BBIBOJIOB, 0000IIAIOIINX JTOKIAT max 2 Oamia
BBIBOJIBI MMEIOTCSI, HO HE OTpaxkaror obmmii | 0,5 6amna
UTOT PabOTHI
BBIBOJIbI HMEIOTCSI, HO OHH HE JOKa3aHBbI; 0,5 6ayuta
BBIBO/IbI MOJIHOCTBIO XapaKTEPU3YIOT paboTy 1 -2 6aymta
4 KayecTBO OTBETOB Ha BONPOCHI max 106amn
JOKJIaTYNK HE MOXKET 4YeTKO OTBeTUTh Ha |0 OamioB




BOIPOCHI;

HE MOXKET OTBEeTHTb Ha OoswmumHCTBO | 0,5 Oamna

BOIIPOCOB;
OTBEYAeT Ha OOJILIITUHCTBO BOMPOCOB 1 -2 Gann
5 YMeHue nepxkaTbCs epe ayJJuTOpUEu max 1 6amn

OLEHKA: «5»- 8-7 6amioB; «4» - 6-4 6aios; «3» — 3 Gamrna.

3. ”TH®OOPMAIIMOHHOE OBECIIEYEHUE

IleyaTHble H31aHUA:
Boponnos-BenbsmunoB b.A. Actponomust. ba3oBslit ypoBens. 11 kimacc: yaeOHUK
1St o01ieo0pa3oBarenbHOM opranm3ainun/ b.A.Boponios- BeabsiMuHOB,
E.K.Ctpayt. -M.: [Ipoda, 2017.

JJIeKTPOHHbBIE U31aHUsA (3JIEKTPOHHbIE PeCypPChl)

AcTpoHOMHYECKOE  OOIIEeCTBO. [DIEKTPOHHBIA  pecypc] —  Pexum
nocryna:  http://www. sai.msu.su/EAAS I'omynuna H.H. OTkpsiTast
acTpoHOMHS / non pen. B.I. Cypauna. [DnekTpoHHBI  pecypc]
— Pexum JOCTYIIA:

http://www.college.ru/astronomy/course/content/index.htm ['ocynapcTBeHHBIIM
actpoHomuueckuit uucturyr um. [LK. IltepudepraMI'V.

[OnexkTpoHHBI  pecypc] —  Pexum JoCTymna:
http://www.sai.msu.ru UHCTHTYT 36MHOTO MarHeTusmMa, noHochepbl 1
pacrpoctpanenuss paauoBosH uM. H.B.Ilymkosa PAH.
[OnexkTpoHHBI  pecypc] —  Pexum JoCTymna:
http://www.izmiran.ru KoMIeTeHTHOCTHBIA  TTOJIXO/T B o0yueHun
actrpomomur o  YMK B.M.Yapyruna.  [DaekTpoHHBII  pecypc]
— Pexum JOCTYIIA:
https://www.youtube.com/watch?v=TKNGOhR3 w1s&feature=youtu.be
Kopnopanuss ~ Poccuiickuit yueOHUK.  ACTPOHOMUS UL y4uTeNnen
bu3HKy. CepusiBeObunapos. Yacts 1. [IpenonaBanne  acCTPOHOMHH
Kak OTACJBHOTO MpeaMmera. [DIEeKTpOHHbIH  pecypc] —  Pexum
noctymna:  https://www.youtube.com/watch?v=YmE4YLArZb0 Yacts
2. Pons actpoHomuu B JOCTHKEHUHN yUAILIUMHUCS TIJIAHUPYEMBIX
pE3yIbTaTOB OCBOEHUSI ~ OCHOBHOW  oOpaszoBatenbHOl mporpammbl COO.
[OnekTpoHHBII  pecypc] —  Pexum JIOCTyIIa:
https://www.youtube.com/watch?v=gCIRXQ-qjal Yactp 3.
Metoauueckue  OCOOEHHOCTH peanu3anuu Kypca aCTpOHOMUU B
YPOUHOH U BHEYPOUYHOU JAEATEIbHOCTH B YCIJIOBUAX
BeegeHuss  PI'OC COO. [OnekTpoHHBIlI  pecypc] —  Pexum
noctyma:  https://www.youtube.com/watch?v=Eaw9790w_c0 HoBocTu
KOCMOCa,  aCTPOHOMMWHU U KOCMOHAaBTHUKH. [OnexTpoHHBI  pecypc]

—  Pexum noctyna:  http://www.astronews.ru/ O01epoccuicKui




aCTPOHOMMYECKUI TOPTAJL. AcTpoHOMUS P®. [DnexkTpoHHbIN
pecypc] —  Pexum noctyma:  http://xn--80aqldeblhj0l.xn--plai/

Poccuiickas ~ acTpoHOMuMYecKasi C€Th. [DIEKTPOHHBIM  pecypc] —
Pexum noctyna:  http:// www.astronet.ru YHuBepcanbHas
HAyYHO-TIOMYJISIpHAS OHJIAWH-PHITUKIONCAUS  « DHIIUKIIOTICIUS
Kpyrocser». [D5eKTpoHHBIA  pecypc] —  Pexum JIOCTyIIa:
http://www.krugosvet.ru DHuukIOne U «KocMmoHaBTHKaY.
[DnexkTpoHHBI  pecypc] —  Pexum noctyma:  http://

www.cosmoworld.ru/spaceencyclopedia

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 HU3MCHCHMUA, 1aTAa BHCCCHUA, Ne CTpaHMUIbI C U3BMCHCHHUEM

Brnuio Cragao

OcHoBaHue:

IMoanuch JIUIA, BHECHICI0 U3BMCHCHUA




