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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamMma y4eOHOro mnpeaMera «AcCTpoHOMHUS» (IIpeaMeTHas o00JacTb
«EcTecTBeHHBIE HAyKH») Ha YPOBHE CpEIHEro oOmero oOpa3oBaHHs OpPUEHTHPOBAaHA Ha
yuanuxcs 11 kmacca MBOY Kpacnoapmeiickoit COILI, cocrtaBieHa B COOTBETCTBUHM CO
CJICAYIOIIMMHU HOPMAaTUBHBIMU JOKYMEHTaMH:

- MepepanbHbIM 3aKOHOM OT 29 nekabps 2012 r. N 273-03 "O6 obpazoanuu B Poccuiickoit
®enepanun’;

- IIpukazom Munmnpocenierns Poccun ot 22.03.2021 Ne 115 «O6 yrBepknenuun llopsaka
OpraHM3allMl W  OCYILECTBJICHHS  0Opa30BaTEJbHOM  JIEATENBHOCTH IO  OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM TMpoOrpaMMaM - 00pa30oBaTENbLHBIM MPOrpaMMaM HAYaJIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPEIHEro 00IIero 00pa30BaHMS;

- Ilpukazom MunucrepctBa obOpazoBanus M Hayku P® ot 17 mas 2012r. Ned13 «O6
YTBEpkKACHUH (PelepabHOTO TOCYAAPCTBEHHOr0 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro
obmiero oOpa3oBaHus», ¢ U3MEHEHUAMHU W JAONOJIHEHUsMHU oT: 29 nekabpst 2014r., 31 nexadps
2015r., 29 mronsa 2017r.;

- OcHOBHOI1 00pa3zoBaTeNbHONM MpPOrpaMMoON cpeaHero obmero oobpazoanuss MBOY
Kpacnoapwmeiickoit COL;

- [Ipukazom Munnpocsenieanst Poccun ot 20.05.2020 Ne 254 «O6 yrBepxkaeHun dhenepaabHOro
nepeyHsi y4yeOHMKOB, JOMYIIEHHBIX K HKCIOJNBb30BAHUIO TPU peau3alud UMEIOIIHNX
TOCYJapCTBEHHYIO0  aKKpPEIUTAlHI0 00pa30BaTENbHBIX MPOrpaMM  HAYalbHOTO  0OIIero,
OCHOBHOTO 0O0IIlero, CpeaHero oOIero o0pa3oBaHHS OPTaHHU3AIUSIMHU, OCYIIECTBISIOIIUMU
00pa3oBaTeNbHyIO (C U3BMEHEHUSIMU);

- Ilpukazom Munmnpocseuienuss Poccun ot 28.12.2018 Ne 345 «O cdenepanbHOM MepeuHe
y4€OHUKOB, PEKOMEHAYEMBIX K MCIOJIb30BAHUIO MPU peaIU3alui UMEIOIINX IOCYAapCTBEHHYIO
aKKpEeIUTAIMI0O 00pa3oBaTeNbHBIX MPOrpaMM HAyalbHOTO OOIIEro, OCHOBHOI'O OOIIEro,
cpenHero odmiero o6pa3oBaHus (C U3BMEHEHUSIMN);

- Ilpukazom Munnpocsemmenuss Poccun ot 06.08.2021 Ne CK-228/03 u PocoOpnanzopa ot
06.08.2021 Ne 01-169/08-01 «Pexomenmamuu yisi CHCTEMBI 00IIET0 00Pa30BaHMS 110 OCHOBHBIM
noaxonaaM K - (opMupoBaHMIO  rpaduka  IpOBEAEHUS  OLEHOYHBIX  MpoLeayp B
0011e00pa30BaTeIbHBIX OPTaHU3ALMSIX Y,

PabGouas mporpamma y4deOHOro mpeameTa «ACTPOHOMUS» ISl OOy4alOIIMXCS Ha YpOBHE
cpeaHero oduero o0pa3oBaHus OPUEHTHUPOBAHA Ha 1IEJIEBBIE MPUOPUTETHI, CPOPMYINPOBAHHbIE
B paboueit nporpamme Bocniutanust MbBOY Kpacnoapmetickoit COLL.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «ACTPOHOMMS»

ACTpOHOMHSI B POCCHMCKOHM IIIKOJIE BCETJa pacCMaTpUBaliaCh KaK KypC, KOTOPBIA, 3aBepiias
bu3MKO-MaTEMaTHUECKOE OOpa30BaHME BBIMYCKHUKOB CpEIHEN IIKOJBI, 3HAKOMUT UX C
COBPEMEHHBIMH TIPEACTABICHUSIMA O CTPOCHUU M DJBOJIOIMU BceneHHol M crmocoOCTByeT
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33peHHUs. B HacTosimee BpeMs BaXKHEUIIUMHU 3aJadyamMu
ACTPOHOMHUHU SIBJISIOTCS (OPMHPOBAHUE TPEACTABICHUNA O E€IWHCTBE (PU3MUYECKHX 3aKOHOB,
JNEHCTBYIOMMX Ha 3emiie W B Oe3rpaHu4HON BceneHHOH, O HENpepbIBHO MPOUCXOASIIEH
ABOJIIOIMY HAIlleW IUIAHEThI, BCEX KOCMUUYECKUX TEJ M UX CUCTEM, a TaKke caMoi BcemeHHoi.

HEJIN U3YYEHUSA YYEBHOI'O IIPE/IMETA «<ACTPOHUMMU S

N3yuenne actpoHOMHM Ha 0a30BOM YPOBHE CpPEIHETO OOIIEro OO0pa3oBaHUs HAMpPaBJICHO Ha
JOCTH>KEHUE CIETYIONNX [eNei:

- OCO3HaHWE TMPUHIMITHAIGHOW POJHM ACTPOHOMHHM B TO3HAHMHM (PYHIaMEHTAJIbHBIX 3aKOHOB
npUposl U HOPMUPOBAHHS €CTECTBEHHOHAYYHON KapTUHBI MHUPA;



- mpuoOpeTeHre 3HaHui 0 (pu3nuecKor MpUPoIe HEOECHBIX TEJ M CHCTEM, CTPOCHUS IBOJIOLUH
BcenenHoii, MpOoCTpaHCTBEHHBIX M BPEMEHHBIX MacmTabax BcenmeHnoil, Hamboiee BaKHBIX
ACTPOHOMMYECKHX OTKPBITUSX, OMPEICIUBIINX PAa3BUTHE HAYKH U TEXHUKHU;

- OBJAJCHHWE YMEHUSMHU OOBSACHATH BHIMMOE IIOJOKEHHE M JABWKEHHE HEOSCHBIX Tell
OPUHIUIIAMA ONPEICTCHUSI MECTOMOJOKECHUS M BPEMEHH IO AaCTPOHOMHYECKHM OOBEKTaM,
HaBBIKAMH TIPAKTUYECKOTO HCIOJIb30BAaHUS KOMIBIOTEPHBIX HMPWIOKEHHH U ONpEACTICHUS
BHUJIA 3BE3/IHOTO HeOa B KOHKPETHOM IYHKTE JUISl 3aJaHHOTO BPEMEHH;

- pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEH B
nporecce MpHOOPETeHUsI 3HAHUIN M0 aCTPOHOMMHU C HCIIOJIb30BAaHHEM PA3IMYHBIX MCTOYHHUKOB
UH(OpPMAIMU ¥ COBPEMEHHBIX HH(POPMAIIIOHHBIX TEXHOJIOTHH;

- (hopMUpOBaHHE HAYYHOTO MUPOBO33PECHHUS;

- (hopmupoBaHNE HABBIKOB HMCIOJIb30BAHMS €CTECTBEHHOHAYYHBIX M (PU3MKO-MaTeMaTHYECKUX
3HaHUHM U1 OOBEKTHOTO aHAIM3a YCTPOMCTBAa OKPYKAIOIIETO0 MHpA HAa IMpUMEpPEe JOCTHKCHUN
COBPEMEHHOM acTpO(pHU3NKH, aCTPOHOMHU M KOCMOHABTHKH.

MECTO YYEBHOI'O ITIPEJMETA «<ACTPOHOMMUS» B YHEBHOM IIVIAHE

Pabouas mporpamma yueOHOTO mpenmera «AcTpoHOMHUs» (0a30BBI YpPOBEHB) paccuMTaHa Ha
17 yue6HbIX yacoB u3 pacueta 0,5 yacoB B Hezento npu 34 yueOHbIX Helenax. Y4eOHblH 1aH Ha
u3yuyeHue actpoHomuu B 11 kinacce orBoaut 0,5 yueOHbIX Yaca B Helento, Bcero 17 yacos mpu
34 y4eOHBIX HEJEINsX.

Jns peanuzanuv TpOrpaMMbl HUCHOJIB3YIOTCA y4ueOHbie mocodus u YMK s yuurens u
o0yyJaronmxcs:
s yunrens:

VYueOnuk «Actponomusi» 10, 11 kmacc aBtopa Boponuos-Benssmunos, E.K. Crpayr, M.:
Hpoda, 2017r.

Boponuos-BenbsimunoB b, A., Crpayr E. K. «Actponomus. 11 xmace». YueOHHK
3JIEKTPOHHBIM NpuiiokeHneM. — M.: Jlpocda, 2017.

Meronnyeckoe nocodbue k yueOHHKY «AcTpoHomus. 11 kmace» aBropoB b. A. Boponiosa-
Benbsmunosa, E. K. Ctpayra. — M.: [Ipoda, 2017.

Pabouas mporpamma k YMK b. A. Boponnosa-Benssimunona, E. K. Crpayra: yudeGHO-
meroaunueckoe nocodue / E. K. Ctpayr. — M.: [Ipoca, 2017

st oOy4arommxcs:

VYuebnuk «ActpoHomusi» 10, 11 kmacc aBropa Boponnos-Benbsmunos, E.K. Crpayr, M.:
Hpoda, 2017r.

PE3YJIbTATBI OCBOEHUA KYPCA

B pesynbrare y4eOHO-MCCIENOBATENHCKOM M TPOEKTHOW NEATEIBHOCTHU 8bIHYCKHUK HOYYUM
npeocmaeieHue:

o 0 (GUWIOCOPCKUX U METOMOJOTHYECKUX OCHOBAHMSIX HAYYHOU NEATEITHLHOCTH H
HAyYHBIX METOJIaX, NPHUMEHSEMBIX B HCCIEIOBATENbCKOH U MPOESKTHOU

ESITEIILHOCTH,
o 0 TaKUX MIOHSATHSIX, KaK KOHYenyus, Hay4Has
aunomesa, Memoo, IKCNePUMEeHM, HA0eHCHOCHb 2unomeswlt, MOO€Ib, MEMoo

coopa u memoo aHanu3a OaHHLIX;,



o O TOM, 4YeM OTJIMYAIOTCA MHCCIEOBaHUS B TYMaHHUTapHBIX 00JacTAX OT
UCCJIEIOBAaHU B €CTECTBCHHBIX HAyKaX;
00 UCTOpUU HAYKU;
0 HOBEHIIMX pa3paboTKax B 00JaCTH HAYKU M TEXHOJIOTHIA;
0 TMpaBWIaX M 3aKOHAX, PETYIMPYIOIMX OTHOIIEHUS B  HAYYHOM,
M300peTaTeIbCKOW M HMCCIEIOBATEIbCKUX O0JACTAX AEATEIBHOCTH (IATEHTHOE
IPaBo, 3all[Ta aBTOPCKOr'0 NPaBa U T. II.);
o O JIeATEeIbHOCTH OpraHU3alni, COOOIIECTB U
CTPYKTYp, 3aWHTEPECOBAHHBIX B peE3yJbTaTaX WCCICAOBAHUI M MPEIOCTABIISIONINX
pecypchl s TPOBEACHMS HCCIENOBAHUN W pealn3anu NpOoeKToB  ((OHIBI,
rOCyJapCTBEHHBIE CTPYKTYPHI, KpayA(aHIHHTOBBIE CTPYKTYPHI U T. II.).

B bINYCKHUK CMOJCem .

o pewath 3aJayd, HaXOJAIIMECs Ha CTbIKE HECKOJIBKUX Y4YEOHBIX JUCLUILINH
(MeX1peIMeTHBIE 3a/1a4H);

O UCIOJIb30BaTh OCHOBHOM aJrOPUTM HCCIIEI0BaHMS MIPU PELICHUH CBOUX Y4eOHO-
[I03HABATEJIbHBIX 33/1a4;

O UCIOJIb30BaTh OCHOBHBIE NPHUHLMUIIBI MPOEKTHOU MESATENbHOCTH IMpPHU pEIEeHUH
CBOMX y4eOHO-ITO3HABATENBHBIX 3a/1a4 M 33/1a4, BOSHUKAIOIIUX B KYJIbTYPHOH U
COLMAJIbHON KU3HH;

o HCIIOJNIBb30BaTh 3JIEMEHTHl MaTeMaTUYECKOTO0 MOJEIUPOBAHUS IPU PELICHUH
UCCIIEI0BATEIbCKUX 3a/1ay;

o HCIIOJNb30BaTh JJIEMEHThl MAaTEMATUYECKOTO aHajiu3a JUIsl WHTEpIpeTaluu
pe3ysIbTaTOB, NOJYYEHHBIX B X0J1¢ Y4eOHO-UCCIIe10BATEIbCKONW PAOOTHI.

C Touku 3peHHs (HOPMUPOBAHHS YHUBEPCAIbHBIX YUEOHBIX JEHCTBHI B XOJI€ OCBOCHUS
NPUHIUIIOB y4eOHO-UCCIIEI0BATEIbCKON U POEKTHOM JESITENbHOCTU 6bIHYCKHUK HAYYUNICA'

(GopMyIHpOBaTh HAYYHYIO THIIOTE3Yy, CTaBUTh II€Jb B paMKax HCCICIOBaHUS U
NPOCKTHUPOBAHUS, UCXO/IS U3 KYJIBTYPHOH HOPMBI M COO0Pa3ysCh C MPEACTABICHUIMHU 00
o6111eM Outare;

BOCCTAHABIMBATh KOHTEKCTbl M IIyTM pa3BUTUA TOrO HWIM HMHOTO BHJAa HAy4YHOH
JeSITeIbHOCTH, OIpeNelisis MECTO CBOEr0 HCCIEAOBAaHUS MM IpOeKTa B 0OIIeM
KYJIbTYPHOM IIPOCTPAHCTBE;

OTCJIC)KUBATh U HpI/IHI/IMaTI) BO BHUMAHHUC TpCHZ[I)I U TCHACHIIUU pa3BI/ITI/I$[ paSJ'H/ILIHI)IX
BUJIOB JI€ATEIHHOCTH, B TOM YHCIIE HAy4YHBIX, Y4YUTHIBATh HX TPU [TOCTAHOBKE
COOCTBEHHBLIX IIEJICH;

OLICHUBATL PCCYPChI, B TOM YUCJIC U HEMATCPUAJIbHBIC, TAKUC KaK BPEMs, HCO6XOI[I/IMLIC
JJI1 JOCTHXKCHU S MIOCTaBJICHHOM e,

HaxXOJUuTh PAa3JIMYHBIC MHCTOYHHKU MATCPUAIBHBIX W HEMATCpUAJIbHBIX PECYypCOB,
MMpEaAOCTaBIAOIIUX CPCACTBA JIA MIPOBCACHUA I/ICCHCI(OBaHI/Iﬁ " pcajindallviu IIPOCKTOB B
Pa3InYHBIX o0nacTax JCATCIIBHOCTH YCJIOBCKA,

BCTYIIaTb B KOMMYHUKAIOWUIO C ACPIKATCIAMH PA3JIMYHBIX TUIIOB PECYpCOB, TOYHO U
00BEKTHBHO IMPE3CHTYA CBOH IMPOCKT HJIM BO3MOJXKHBIC PE3YIbTATHI HCCICAOBAHUA, C
OCIIBIO obecneueHUs MNPOAYKTUBHOI'O B3aMMOBBII'OAHOTO COTPYAHUYCCTBA,

CaMOCTOSITEILHO U COBMECTHO C JPYTMMH aBTOpaMH pa3pabaThiBaTh CHUCTEMY
apaMeTpoB U KPUTEPUEB OLECHKU SPPEKTUBHOCTH W NPOAYKTUBHOCTU peaTU3aluU
MPOEKTAa WM UCCIICIOBAHUS Ha KAXKIOM dTale pealn3aliy U Mo 3aBEPIICHUN paOOThI,

AZICKBATHO OLCHHWBATH PUCKU pCalu3allui IMPOCKTAa M IIPOBCACHUA HCCICAOBAHHA U
npeaycMaTrpuBaTh NyTu MUHUMHU3AUU 3TUX PUCKOB;



e QJICKBATHO OIICHUBATH IMOCJEACTBUS pPealiu3allii CBOEro MpPOEKTa (M3MEHEHUs, KOTOPbIE
OH TIOBJICUET B KU3HU JIPYTUX JIFOJICH, COOOIIECTB);

e AJICKBATHO OLICHHUBATb ,I[aJ'IBHeI\/'II_HCC Pa3sBUTHEC CBOCTO IIPOCKTa WM HCCIICAOBAHUAA,
BUJACTH BO3MOKHBIC BApUAHTBI HIPUMCHCHUS PC3YJILTATOB.

COJIEP KAHUE YYEBHOI'O IIPEJJMETA «-ACTPOHOMMSI»
10-11 kumacc (34 4, mo 0,5 4 B HememMI0)

Yro nzyuaer actponomusi. Hadsmonennsi — ocHoBa acTpoHOMuUM (2 )

AcTpoHOMHS, €€ CBS3b ¢ IpyruMu Haykamu. CTpykTypa u Macimtadsl Beenennoit. OcobeHHocTr
ACTPOHOMUYECKUX METOJOB UCCIIEOBaHMsI. TelecKoIbl U paauoTeneckonsl. BeceBonHoBas
ACTPOHOMHUSI.

IIpakTHYeckne OCHOBBI ACTPOHOMHUH (5 )

3Be3/1bI U CO3BE3/AMsA. 3BE3IHBIC KapThl, TII00YCHI U aTiackl. Buaumoe nBuKeHNE 3Be3]] Ha
pa3IMYHBIX reorpaduyecKux

mpotax. Kynpmunanus csetwi1. Buaumoe roguunoe npukenue ConHua. DKIUNTHKA.
JBuxenue u ¢aspl JIynsl. 3armenust Connna u JIlynsl. Bpems u kanenaaps.

Ctpoenne CoJiHeYHO¥ cUCTEMbI, 3AKOHBI IBUKeHHS HeOeCHBIX TeJL. (7 u)

Pa3Butne npezacraBieHuil o ctpoeHuM mupa. l'eoneHTpuueckas cucrema mupa. CTtaHoBIIEHUE
reJMOLEHTPUYECKON

cucreMbl wmupa. KoHdurypanuu 1miaHeT W yclIOBUS HX BUAUMOCTH. CUHOIUYECKUN U
cuZiepudeckuil (3Be3qHBIN) Tepuoabl oOpaieHus IuiaHeT. 3akoHbl Kemnepa. Ompenenenue
paccrosiHuid U pazmepoB Ten B CoiHeuHOU cucteme. ['opu3oHTaNbHBIN Mapauiakc. [[BukeHue
HEOECHBIX TeN MOJ JAeWCTBUEM CHIl TAroTeHus. OnpeneneHne Macchl HeOeCcHbIX Tell. JBrkeHue
MCKYCCTBEHHBIX CITYTHHKOB 3€MJIM U KOCMHUYECKHX anmapaToB B COTHEYHOM CUCTEME.

IIpupona tesa CosiHe4Hoii cucTtemsbl (8 1)

ConHeyHas cucTeMa Kak KOMILUIEKC Tell, MMEIoLIMX ollee mpoucxoxaeHue. 3emius u Jlyna —
nBoMHasA 1uta”era. MccnenoBanus JIyHel kocMuYeckuMU amnmaparaMu. [[miiotupyemsie moaeTsl
Ha JIyny. Ilnaners! 3emuol rpymnmsl. [Ipupona Mepkypus, Benepsl 1 Mapca. [1naneTsI-ruranTsi,
UX CHYTHUKHM U Koijbla. Manble Terna COJHEUHOM CHUCTEMBI: acTepOMJIbl, IUIAHEThI-KapJIuKH,
KOMETbI, METEOpOHIbl. MeTeopsl, O0TUABI U METEOPUTHI.

CouHire u 3Be371bI (6 9)

N3nyuenne u temneparypa Connna. CoctaB u crpoeHune ConHna. MICTOYHHMK €ro >HEpruu.
AtMmocdepa Comnna. ConHedyHasi akTUBHOCTh M €€ BIIHMSIHHE Ha 3eMIr0. 3Be3Ibl — JalieKue
coysHIa. ['OauYHBIA Tapaljlakc W paccTosSHUA A0 3Be3d. CBETUMOCTh, CIEKTp, IBET U
TeMIlepaTypa pa3IMYHbIX KJIAcCOB 3Be3N. Jluarpamma «CneKTp—CBETUMOCTh». Macchl u
pasMepsl 3Be31. Mojenu 3Be3n. [lepemenHbie 1 HecTanroHapHbIe 3Be37bl. Lledhennpr — masku
Bcenennoii. DBomo1us 3B€37] pa3JIMuHON MACCHI.

Hama ranaktuka. Ctpoenue u 3BoJiionus Beenennoii (2u.+2 4.)

Hama ['anaktuka. Ee pasmepsl n ctpykrypa. [IBa tuna Hacenenus [amaktuku. Mex3Be3aHas
cpena: ra3 u meltb. CnupanbHble pykaBa. Snpo [Mamaktuxu. OOGmactu 3Be31000pa3oBaHUs.
Bpamenue ["anaktuxu. [Ipobiiema «ckpbiToii» Macchl. PazHooOpaszue mupa ramaktuk. Ksazapsl.
CkomieHMs M CBEPXCKOIUIEHUS TajakTUK. OCHOBBI COBpEeMEHHOH KocMosoruu.«KpacHoe
cMelieHue» u 3aKkoH Xab6ma. Hecrarmonapras Beenennas A. A. ®@puamana. bonbinoi B3phIB.
PenukroBoe wu3nyudeHue. YckopeHue pacmmpenus Bceenennon. «Temnas sHeprus» u
AHTUTIATOTCHHUE.



Ku3ub u pazym Bo Beesnennoii (2 1)

[TpoGiiema cymiecTBOBaHUS KU3HHU BHE 3eMITU. YCIIOBUS, HEOOXOIUMBIC ISl PA3BUTHUS JKU3HHU.
[Toucku xu3Hn Ha mianerax ComHeuHOW cucTeMbl. CJIOXKHBIE OPraHUYECKHUE COCIUHCHHS B
kocmoce. COBpPEMEHHBIE BO3MOXHOCTH KOCMOHABTHKMA M PAJMOACTPOHOMHUU JJISi CBSI3U C
IPYrUMH TUBHIN3aUsIMH. [I7aHeTHBIE CUCTEMBI y JOPYTruX 3Be3l. UeloBEUecCTBO 3asBISET O
CBOEM CYIIECTBOBaHHH.

Crnoco0bI NPOBEPKHU A0CTHKEHHUS Pe3yIbTATOB 00y4YeHust
ITpu n3ydeHun Kypca OCYHIECTBIISIETCA KOMIUIEKCHBIM KOHTPOJIb 3HAHWM M YMEHUH y4allluXxcs,
BKJIIOUYAIOLUI TEKYLIUI KOHTPOJIb B IIPOLIECCE M3YYEHHUs MaTepualia, pyOeKHbIM KOHTPOJb B
KOHIIE M3Y4YCHHs 3aBEPLICHHOIO Kpyra BOIPOCOB M HUTOIOBBIA KOHTPOJb B KOHLE H3YYCHHS
Kypca. IIpennonaraercs codyeranue pasnuyHbIX (OPM TNPOBEPKH 3HAHWUN M yMEHHH: yCTHas
IIPOBEPKA, TECTUPOBAHME, IMCbMEHHAs NpoBepka. Kpome Toro, yunTeiBaercs yyacTue ydamuxcs
B JMCKYCCUSX MPU OOCYKIEHUM BHIIIOJHEHHBIX 3a/laHuM, OLEHUBAIOTCS pedepaTsl yyaluxcs U
pE3yJIbTaThl IPOEKTHOM EATENBHOCTH.
JlocTikeHne TpeIMEeTHBIX Pe3yJIbTaTOB OOy4YeHHsS KOHTPOJIMPYETCS B OCHOBHOM B IpoIiecce
YCTHOM TIPOBEPKU 3HAHWM, NPU BBIIOJHEHUU NHCbMEHHBIX IPOBEPOYHBIX M KOHTPOJBHBIX
paboT, TecToB, IpH MpOBeACHUN HaOMoaeHUNA. MITOoroBas mpoBepka JOCTHKEHHS MPEIMETHBIX
pe3ysabTaTOB MOXET ObITh OpPraHW30BaHa B BUAE KOMIUIEKCHON KOHTPOJBHOM paboThl WM
3ayeta. Ha 3TOM 3Tamne nmpoBepKH ydanuecs 3aluiarT pedeparsl o n3y4eHHOH TeMe.
JlocTmkeHre MeTanpeIMETHBIX pe3YJIbTaTOB KOHTPOJUPYETCS B IPOLIECCE BBITOJIHEHUSA
yuaummucs HaOmoaeHuid. Ilpu sToM oTciexuBaeTca: yMEHHE YdalluXcsl IOCTaBUTh LEJb
HaOroeHus, 110100paTh MPUOOPBI, COCTABUTh IIaH BBIIOJIHEHUS HAONIOJCHUS, PEICTaBUTh
pe3yabTaThl paboThI, CIENaTh BHIBOABI, YMEHHE IOJIb30BAaThCS M3MEPHUTEIBHBIME TPHOOpaMHU,
OLICHMBATh IMOTPEIIHOCTb M3MEPEHHUs, 3allUChIBATh PE3YJbTAaT M3MEPEHHS C yYETOM
MOTPENIHOCTH, BUJETh BO3MOXKHOCTH YMEHBIIEHUs MOrpemHocTed u3mepeHus. Kpome Ttoro,
METaIpeIMETHbIE Pe3yabTaTbl KOHTPOJUPYIOTCS TMPH IOATOTOBKE YYAIIUMHCA COOOILICHMH,
pedeparoB, nmpoekToB W uxX mpe3eHTanuu. OlEeHUBaeTCs yMeHHe paboraTh ¢ WHOpMAIHEH,
npefcTaBiIeHHOM B pa3Hoil ¢opme, ymenue B ob6mactu HMKT, ymeHue ycTaHOBHUTH
MEKIPEIMETHBIE CBA3M ACTPOHOMUHM C JPYrMMH Ipeameramu ((usuka, OMOIOTHSA, XHMHUS,
UCTOpHS U 1Ip.).
JInuHOCTHBIE pe3yNbTaThl O0YUEHHS YHALUXCSl HE MOJIIeKAT KOJIMYECTBEHHON OLIEHKE, OJTHAKO
JlaeTCsl KaueCTBEHHAsl OICHKa JESTENbHOCTH M TOBEACHUS YYaLIUXCS, KOTOpas MOXET ObITh
3aUKCHpOBaHa B MOPTHOINO yHaLIETrocs.
Bo3MmoxxHa pa3zHas METOJMKA BBICTABJIICHHS YYalIMMCS WMTOTOBBIX OLIEHOK IIPH KOHTpPOJIE
YCBOGHHS MaTepHajia ONpENeIeHHONM TeMbl. OJTO MOXeT ObITh TpaJuIMOHHAs CHCTeMa
OLICHUBAHMs, MOXET OBbITh HCIOJb30BAHA PEUTHHIOBAs CUCTEMa, HpPH KOTOPOH OTAEIHHO
BBICTABIISAIOTCS OaJulbl 32 OTBETHI Ha ypOKE, 32 BBHINOJIHEHUE 33/IaHUN U NpEACTaBIEHUE UX, 32
NUCbMEHHBIE KOHTPOJIbHBIE paboThI, 32 pedeparsl U MPOEKTHI, 3aTEM 3TH OaJlIbl CYMMHPYIOTCS U
MEePEeBOATCS B MATHOAIUIBHYIO IIKATy OLEHOK. [Ipy 3TOM KaXkIoMy BUY 1€ATE€IbHOCTH TOJIKHO
OBITH MPUIKUCAHO OIPEIEIIEHHOE YHCIIO OaIoB.
@®opMbl OPraHU3aNMH y4eOHOM 1eATeILHOCTH
VYuurens BbIOMpaeT HEOOXOIMMYIO 00pa30BaTENbHYIO TPAeKTOPHIO, CHOCOOHYIO 00eCreunTh
BU3YaIM3aIMI0 MPOXOXKIEHUS TPACKTOPUU OOY4YEHHs] C KOHTPOJIbHBIMM TOYKAMU 3aJaHHi
pa3IMYHBIX BHUJOB: MH(OPMAIIMOHHBIX, MPAKTUYECKHX, KOHTPOJIbHBIX. DOpMBI OpraHu3anuu
yu4eOHOM [N1eATeNbHOCTH OINpEAENsAIoTCS BHAaMU y4uyeOHOW paboThl, crenupukol yueOHOH
IpyNIbI, H3Y4aeMbIM  MaTepuaioM, Y4eOHBIMH  HelsAMU. BO3MOXHBI  ClleAylomue
OpraHu3aIMOHHBIC (POPMBI O0YUEHUS:
e KIACCHO-ypOuHas (M3yuyeHHE HOBOT'O, MPAKTUKYM, KOHTPOIb, JOMOJHHUTENbHAs paboTa,
YPOKH-3a4eThl, YPOKM — 3aIllUThl TBOPYECKMX 3afaHuil). B naHHOM ciyuae
UCTIONB3YIOTCSI BCE THUIBI OO0BEKTOB. [IpM BBIMOJHEHMHM TPOEKTHBIX 3aJaHUN



WCCIICIOBAHKNE, OCYIIECTBICHHE MEXKIPEAMETHBIX CBSI3€H, TMOUCK HWHGOpMAIUN
OCYILECTBIISIOTCS YYAITUMHCS TI0]] PyKOBOJICTBOM YUUTEIIS;

UHIUBUJyallbHAS W WHAWBUIAYyaIM3upoBaHHas. [l03BOJISIFOT  pEryjaMpoBaTh TEMII
NPOJIBIDKCHHUST B OOYYCHHMH KaXKJOTO IIKOJbHHKA COOOpa3HO ero cmocoOHocTsM. [lpu
paboTe B KOMIBIOTEPHOM KJlacce IO 3apaHee NOJ0O0paHHBIM HH()OPMAIIMOHHBIM,
NPaKTUYECKUM M KOHTPOJIbHBIM 3aJIaHMsIM, COOPaHHBIM M3 COOTBETCTBYIOIINX OOBEKTOB,
dbopMUpyeTCs HHAUBHIyalTbHAS TPACKTOPHSI YIAIIETOC;

rpymmoBas padota. Bo3moskHa paboTa rpymin yqamuxcst o HHIUBHYaIbHBIM 3a/1aHUSM.
[TpenBaputensHo yautensb GopMHUpyeT OJIOKH 0OBEKTOB MM OOIIHi OJIOK, HA OCHOBAHUU
JIEMOHCTpAIIMA KOTOPOTO MPOUCXOAUT OOCYXKICHHE B Tpynnax oOIied mpoOieMsl, 0o
IpH HAIMYUM KOMITBIOTEPHOTO Kilacca, OOCYXKICHHE MHHH-33/1a4, KOTOPBIC SIBIISIFOTCS
COCTaBHOM YacThiO 00IIeH yueOHOM 3a1auu;

BHEKJIacCHas paboTa, cclieoBaTeNbCcKas paboTa, KpyKKoBas padoTa;

caMoCTosiTeNIbHAs paboTa ydYal[uMxcsi [0 H3YYEHUI0 HOBOTO Marepuajia, OTpadoTKe
y4eOHBIX HABBIKOB M HABBIKOB MPAKTUYECKOTO MPUMEHCHHS MPHOOPETCHHBIX 3HAHUIA,

BBITNIOJTHEHHE UHIUBUAYATbHBIX 3a/IaHUH TBOPUYECKOTO XapaKTepa.
Hudpopmannonno-odpazoBaTesibHas cpela JUHUU
Jns peanuzanuu Paboueit mporpaMmbl UCHIOTIB3YeTCS] y4€OHO-METOANYECKUN KOMILIEKT,
BKJTIOYAIOITHI

IIpumepHbIii nepevyeHb HADIIOIEHUIT
HaoJ1101eH1sl HEBOOPYKEHHBIM IJ1a30M

1. OcHoBHBIE cO3BE3/1Ms M Haubosee sipKue 3Be3/1bl OCEHHET0, 3MMHET0 U BECEHHEro Hea.
M3meHenne ux MojoKeHNs C TECHEHUEM BPEMEHH.
2. Isuxenue JIyHbl 1 cMeHa ee (a3.

Hao0ioaenns B Tejieckon

1. Penbed JlyHsl.

2. ®a3pl Benepsl.

3. Mapc.

4.YOnuTep U ero CyTHUKH.

5. CarypH, €ro KoJabla 1 CIIyTHUKH.

6. ConHeuHble NsATHA (HA DKpaHe).

7. JIBOIiHBIE 3BE3/IBI.

8. 3Be3anble ckoreHus ([lnesasl, 'nanpr).
9. bonbmas TyMmaHHOCTh OpHOHA.

10. TymaHHOCTH AHJIPOMEBI.



KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC

Bcero Jom. 3ananue. Conepxanue ypoka, peepaTuBHOE OIICAHUE Buabt u hopmel opranuzanin
HazBanue pasjesio TEMBIL. Y4eOHBIX 3aHIATHH, NEATSILHOCTh
Ne 4acoB Jarta
Tema pa3nesion ydarmxest
n/n
Tema ypokoB
3/17 | iBe rpymiTsl IIAHET. 1 m.18 AHaJu3 OCHOBHBIX XapaKTEPUCTUK IUIAHET. AHanu3 TaOMUYHBIX JAHHBIX,
Pa3penenne miaHeT Mo pa3mMepam, Macce u MIPU3HAKOB CXOJCTBA U PA3THINI
cpenHelt miaoTHOcTH. [1naneTsl 3eMHOI U3y4aeMbIX 0OBEKTOB,
TPYIIBI U IUIAHETBI-TUTaHThL. VIX pazmuuust KJ1accugukanus 00beKTOB
4/18 | Tlpupona miaHeT 3eMHOM 1 m.18 CXOCTBO BHYTPEHHETO CTPOCHUS U Ha ocHoBe 3HaHMI HU3HUECKUX
TpYIIIBI XMMUYECKOTO COCTaBa ITAHET 3€MHOM IPYMIIBL. | 3aKOHOB 00BSICHEHHE SIBICHUIN U
Penved moBepxHOCTH. Bynkanusm u MPOLIECCOB, MPOUCXOIAMINX B
TEKTOHMKA. MeTeOpHUTHbIE KPaTepHI. aTMoc¢epax rianer. Onucanne u
OCO0EHHOCTH TEMIIEPaTypHBIX YCIOBUH Ha CpaBHEHME NPUPOIBI IITAHET 3eMHOM
Mepkypuu, Benepe u Mapce. Otiauuus rpyrnbl. OOBSCHEHUE IPUIHH
coctaBa aTMocdepbl 3eMiTi 0T aTMochep CYIIECTBYIONINX PA3TUIHM.
Mapca u Berepsl. Ce30HHbIE H3MEHEHUS B [ToaroToBka u npe3eHTanys
aTtMoc(epe 1 Ha TOBepXHOCTH Mapca. COOOIIEHUS O pe3ysibTaTax
CocrostHue BoJibI HA Mapce B MPOIIIOM U B HCCIIEIOBAHUM ITaHET 3€EMHON
HacTosIIIee BpeMsl. DBOJIOIHS IPUPOJIBI TPYIIIBI
naneT. [Toucku xu3nu Ha Mapce
5/19 | Ypoxk-aucckycust 1 [IpesenTanuu. OO6cy>kaeHne pa3IMYHBIX aCIEKTOB IPOOIIeM, [ToaroroBka u mpe3eHTaNUs
«[TapHuKOBBIHA 3¢ QeKT: mons3a CBSI3aHHBIX C CYIIECTBOBAHHEM ITaPHUKOBOTO co00IIeHNS IO ATOH Ipobiieme.
unu Bpea?» sddexTa 1 ero ponu B GopMHPOBAHNH U VYuacTue B JUCKycCUU
COXPAaHEHUM YHUKAJIBHOW IPUPOBI 3EMIIH
6/20 | ITnaHeTBI-THIaHTHI, UX 1 .19 XUMHYECcKHi coCcTaB M BHyTpeHHee cTpoeHne | Ha ocHoBe 3HaHMI 3aKOHOB (DM3HKH

CIIYTHUKHU MU KOJIbLIA.

IJIAHCT-TUTI'aHTOB.

HcTounuku OHCPIvU B HEApAX IJIAHECT.

OINKCAHUE NPUPOABI ITAHET-
ruranToB. Iloaroroska u
TIPE3EHTAIUsI COOOIIEHUS O HOBBIX




OO6mnauHblil OKPOB U aTMOC(epHast
mupKynsanus. PazHoobpasue npuposst

CIyTHUKOB. CXOZCTBO IIPUPObI CIlyTHUKOB C

IUIaHETaMU 3€MHOM rpynnsl U JIyHOM.
Hanuuue atMocdep y kpymHeHmmx
cnyTHUKOB. CTpOEHHE U COCTaB KOJIEL]

pe3yiibTaTax HUCCIIEI0BAHUM TIJIaHET-
TUTAHTOB, UX CIIYTHHUKOB U KOJICII.
Amnanms ONPCACICHUSA IOHATHA
«IIIaHETa»

7/21 | Mansie Tena ConHeqHOit .20 AcTtepoussl IM1aBHOTo nosca. Mx pasMepsl u OnucaHue BHELIHETO BUJA
CHCTEMBI YUCJIIEHHOCTh. Marbie Tena nosica Koinepa. acteponioB 1 komeT. OOBsICHEHHE
I1nyToH U Ipyrue KapaIuKOBbIC IUIAHETHL. MIPOLIECCOB, MPOUCXOSIINX B
Komertsl. Ux cTpoenne u cocta. OpOUTHI KOMeTe, IPU U3MEHEHUH e¢
koMeT. O0mast YUCIEHHOCTh KOMET. paccrostaust ot CounHIa.
Kometnoe o6mako Oopra. ACTepouIHO- [TonroroBka u mpe3eHTaUs
KOMETHasl OTIaCHOCTb. B03-MOXXHOCTH U coo01ieHus o crocobax
CIIOCOOBI €€ TIPe0TBPAIICHHS 0OHAapY>KEHHUS OITACHBIX
KOCMUYECKUX OOBEKTOB U
IPEIOTBPAILCHUS UX CTOJIKHOBEHUS
¢ 3emieit
8/22 | Mansie Tena ComHeqHOi .20 OnuHouHbIe MeTeopbl. CKOPOCTH BCTPEUH C Ha ocHoBe 3HaHMS 3aKOHOB (PU3HUKH
CHCTEMBI: aCTePOUIEI, 3emteii. HeGompimme Tema (MeTeopouabt). OTIHCaHWE U OOBICHCHHUE SIBIICHUH
TUTAaHETHI-KAPIIKH, KOMETEHI, MerteopHBIe TOTOKH, HX CBSI3b C KOMETAMH. MeTeopa u 6omuna. [ToagroroBka
MeTeopouabl. MeTeopsl, Kpynssie Tena. SIBnenue 6onuaa, majgeHue co00I1IeHus 0 ITaIcHIH Hanboee
0ONHABI U METCOPHUTHI. MeTeopuTa. Kiaccupukanms eTeOpuToB: H3BECTHBIX METCOPUTOB
AcrtepouiHas OTaCHOCTh
XKeJIe3Hble, KAMEHHBIC, ’KeIe30KaMCHHBIC
Tema 6. CosHile 1 3Be3abl (6 1)
1/23 | WznyueHue u TeMrepatypa m21 Uctounuk sneprun ConHIa U 3BE3]] — Ha ocHoBe 3HaHuil pusmueckux

Comama. CoctaB u cTpoeHue
Comnnma. Metoab!
ACTPOHOMHUYECKHUX
WCCIIEIOBAHUI; CIEKTPaJIbHbIN
a"anu3. uzndyeckue MeTO b
TEOPETUYECKOTO
HCCIIEAOBAaHMUS. 3aKOH
Creana— Bosbimana.
Wcrounuk sueprun ConHua.

TepMosaepHble peakuuu. [lepeHoc sHepruu
BHyTpH ComnHia. CTpoeHue ero armocdepsl.
I'panymnsiuuda. ConHevHas KOpOHa.

OOHapy»)eHHEe TTOTOKA COTHEYHBIX HEHTPUHO.

3HaueHNE ITOTO OTKPBITHSA VI PU3NKH U
acTpo(U3UKU

3aKOHOB OIUCAHUE U O0BICHCHHE
SIBJICHUN U TIPOIIECCOB,
HaOmronaeMbIx Ha CouHIIE.
Ornmcanue mpoIeccoB,
TIPOUCXOMSAIIUX TIPU TEPMOSACPHBIX
peaxusX NpoTOH-MIPOTOHHOTO
UKJIa




Atmochepa ConHna.
CoJIHEYHO-3€MHEIE CBSI3H.

2/24 | ConHeuHasi aKTUBHOCTB H €€ m.21 ITposiBeHNs: CONHEUHON aKTUBHOCTH: Ha ocHoBe 3HaHMii 0 IIa3Me,
BIMsSHUE Ha 3emito. Poib COJIHEUHBIE IIATHA, TPOTyOepaHIIbl, BCIIBIIIKY, | MMOJYYeHHBIX B Kypce (QU3HKH,
MarHuTHeIX nosiedt Ha CouHLe. KOpOHAJIbHBIE BEIOPOCH Macchl. [loToku omrcanye 00pa30BaHUs TISITEH,
ConHeuHo- COJIHEYHOM I1a3Mel. VX BIHMsSHUE Ha IpoTyOepaHIEeB U JPYTHX
3€MHBIC CBA3U COCTOSTHHUE MarHuTOoc(hepsl 3eMitn. MarHUTHBIE | MPOSIBIEHHMI COTHEYHON aKTHBHOCTH.

Oypu, MONSIPHBIE CUSHUS U IPyTHE XapakTepucTKa IIPOLECCOB
reo(pu3nYeCcKUe SIBICHUS, BIHSIONINE Ha COJIHEYHOM aKTUBHOCTH U
panuocBs3b, COOH B IMHUSX 3JEKTpOIepeJaul. | MeXaHW3Ma UX BIMSHUS HA 3eMIII0
[lepuoa n3MeHeHNs COTHEUHOM aKTHBHOCTHU

3/25 | 3Be3mbl: OCHOBHBIC (PU3HKO- nm.22-23 3Be3/1a — HPUPOIHBII TepMOSACPHBIH OmnpeneneHue NOHATHS «3BE3]1a.
XUMHUYECKUE XapaK-TEPUCTUKI peaxtop. CBeTUMOCTE 3Be31bl. MHOTOOOpa3me | YKa3aHWe ITOJIOKESHHUS 3BE3/1 Ha
U MX B3aUMOCBsI3b. [ oquuHbIi Mupa 3Be3a. Mx cnekrpanbHas JMarpamMMe «CIeKTp — CBETUMOCTbY
[apajjiake ¥ pacCTOSHUS A0 KJaccuukanus. 3Be3/bI-TUTAHThI U 3BE3/bI- COIJIACHO UX XapaKTEPUCTHKAM.
3Be3]l. CBETUMOCTS, CIIEKTP, Kapauky. JlnarpaMma «CrexTp — AHau3 OCHOBHBIX TPYIII
LBET U TEMIIepaTypa CBETUMOCTbY. J[BOIHbBIE U KpaTHbIE 3BE31bI. JuarpamMMbl
Pas3INYHBIX KJIACCOB 3BE3. 3Be3/HbIe CKOIUICHUs. VX cocTaB U Bo3pacT
Oddext Homnepa. duarpamma
«CTIEKTP — CBETUMOCTb
(«IIBET — CBETHMOCTDBY).

Maccs! u pa3Mepsl 3Be37
®dusznyeckas Opupoaa 3Be3/I.

4/26 | TlepeMeHHbIC U n.24 Iedennsr — npupoaHbie aBTOKONeOaTenbHbIE | Ha ocHOBe 3HaHUiI Mo pusmKe
HECTALIMOHAPHBIE 3BE3/IbI. CUCTEMBI. 3aBUCUMOCTb «II€PHOT — OTIMCaHUE MTyIbCANH Hepen]] KaK
Hedennpr — masiku CBETUMOCTbY». 3aTMEHHO-/IBOMHbIE 3BE3bI. aBTOKOJIE0ATETFHOTO MIpOoIIecca.
Bcenennoii. Bcenpimkn HoBBIX — sBJIEHHE B TECHBIX ITogroroska cooOIIEHUs O CIIOcO0ax

CUCTEeMax JIBOMHBIX 3Be31. OTKpBITHE 00HAPYXKECHUS «IK30IUIAHET» U
«9K30IIaHET) — IUIAHET U IJIAHETHBIX CUCTEM | TOJIyYEHHBIX PE3YyIbTaTax
BOKPYT IPYTHX 3BE31

5/27 | JIBoiiHbIe U KpaTHbIC 3BE3/IBI. m.23 3aBUCUMOCTb CKOPOCTH U Ha ocHoBe 3HaHwmii 0 Qr3HKe

rpaBHTaHPIOHHBIe BOJIHBI
Mopnenu 3Be3n. Ilepemenssle u
HECTallMOHAPHBIE 3BE3/IbL.
Hedenapr — masku
Bceenennoil. 3akoH cMelleHYs

MPOJOKUTETBHOCTH 3BOJIIOLUH 3B€3/1 OT UX
Macchl. Benbliika CBEpXHOBOM — B3pbIB
3Be3/Ibl B KOHIIE ee 3Bontonuu. Koneunsle
CTaI1M KU3HU 3BE3/1: Oenble KapiIuKH,
HEUTPOHHBIE 3Be3/bI (ITyIbCApPhl), YepHBIC

OILICHKAa BpeMCHI/I CBCUCHUS 3BC31bI
110 U3BECTHOM Macce 3aI1acoB
BOZIOPOA; JISI OTIUCAHUS IPHPOIBI
00BEKTOB Ha KOHEYHOM CTaINN




Buna.coctaB 1 BHyTpeHHee
CTpOEHHUE. DBOIOIUS 3BE3]]
Pa3TUYHON MACCHI.

JIBIPBI

9BOJIIOIIMH 3BE3 [

6/28 | TIposepounas pabota «ConHiie Anamus ommbok | IIpoBepounas pabota o temam: «CTpoeHue [TonroroBka k mpoBepoyHOH padoTe.
n ConHeuHast CUCTeMay. B CaMOCT. Conneunoit cuctemsi», «IIpupona ten N
paborte. I[1oB.. ConHe4yHo# cucteMb», «COHIIE U 3BE3/bI» OBTOpCHHC:
IS —OCHOBHBIX BOIIPOCOB TEM;
—CIOCO0OB pelleHH s 3a/1a4;
—TIPUEMOB TPAKTHYECKOI pabOTHI C
w1aHoM COJTHEYHOW CUCTEMBI
Hamma 'anakruka. m25 Pa3meps! u ctpoenne ["anakTuku. Ormmcanre CTPOEHUS M CTPYKTYPBI
129 Pacnionoxenwne n nemxenne Connna. [Tnockas | [Namaktuku. M3ydueHne o0beKTOB
U cepuyeckas nojacucteMsl ['anakTuku. SAnpo | miockoil u cheprudeckoit moaCucTeM.
W cimpalibHble pykaBa ['anaktuku. Bpamenue | [loaroroBka cooOIIeHUs O pa3BUTHU
lajmakTuky 1 mpoOireMa «CKPBITOH MacChh) uccienoBanuii ['amakTuku
2/30 | Hama 'anakTuka. n.25 PannonsnydeHrne MeX3BE3IHOTO BEIIECTBA. Ha ocHoBe 3HaHU# 10 Qu3nKe
Ero coctaB. O6macTu 3Be31000pa30BaHusl. 00BSACHEHHE PA3TUYHBIX MEXaHIU3MOB
OO0HapyXeHHE CIOXKHBIX OPTaHUIECKUX paauousnydenus. Onucanue
MoJleKyJl. B3anMocBsI3b 3B€371 1 MEX3BE3HON | mpoliecca GOpMUPOBaHUS 3BE3]] U3
cpensl. [ImaneTapHBIe TYMAHHOCTH — OCTaTKH | XOJOAHBIX Ta30IBIICBEIX 00JaKOB
BCIIBIIIICK CBerHOBbIX 3BE3
3/31 | pyrue 3Be3HbIC CUCTEMBI — .26 CnupainbHble, JUIMITHYECKUE U OmnpenesieHue TUIIOB rajaKTHK.
TaJIaKTUKU. HEeNpaBUJIbHBIE TANAKTUKU. VX IToaroroska cooOILIeHUs 0 HanboIee
OTJIIMYUTCIIBHBIC OCOGGHHOCTI/I, pasMEphl, HWHTEPECHBIX UCCICAOBAHUAX
Macca, KOIH9IecTBO 3Be31. CBepXMacCHBHBIC TaJIaKTHK, KBAa3apOB U IPYTUX
YepHBIC JBIPHI B sSApax ranakTuk. KBazapel n JTAJIEKUX 00B-CKTOB
paauoranakTuky. B3anmoseiicTByromue
ranakTuku. CKOIUIEHUS U CBEPXCKOTIJICHUS
TaJIaKTHK
4/32 | Kocmororust Hayana XX Beka. m.27 OO0m1ast Teopust OTHOCHTEIFHOCTH. [Ipumenenue npunuumna Jomnepa

CrauuonapHas Beenennas A. DiHIITeHA.
BriBog A. A. @puamaHa 0 HECTAIIMOHAPHOCTH
Bcenennoil. «KpacHoe cMmelieHre» B ClieKTpax

JUIst OOBSICHEHUST «KPACHOTO
MEILICHU.

ITogroroska cooOIIeHUS O




raJlakTUK ¥ 3aKOoH Xab0ua. Paciupenue
Bcenennoit mpoucxoauT 0AHOPOIHO U
HU30TPOITHO

nesiTenbHoCcTH Xab6ma u dpuamana.

JIoKa3aTeNnsCTBO CIPABEIHBOCTH
3akoHa Xa00ua /1 HaOIroaaTens,
PacIONOKEHHOT0 B JIF000M

raJaKkTHKe
5/33 | OcHOBBI COBpEMEHHOI m.27 I'unoresza I'. A. I'amoBa o ropstueM Hauane IToaroroBka u pe3eHTaLuUs
KOCMOJIOTHH. Bcenennoii, ee 000cHOBaHUE U coo01IeHus 0 nearensHocTy ['amoBa
MIOATBEPAKACHUE. PETUKTOBOE U3MyUYEHHUE. u taypeatoB HobeneBckol npemun
Teopus bonbmioro B3priBa. O6pasoBaHue 1o (u3MUKe 32 paboTHI 1O
XUMHUYECKUX 31eMeHToB. DopMupoBaHue KOCMOJIOTHH
TaJaKTHK 1 3Be3[. Y CKOPEHHE PaCIIHPEHHS
Bcenennoil. «TemHas sHEprus» u
AQHTUTITOTEHUE
1/34 | Ypok — koH(DepeHIHs m.28. Kowmr. [ToaroToBka u npe3eHTanus
«OIMHOKY JIU MBI BO IIpe3eHTALUH. COOOIIEHUS 0 COBPEMEHHOM

Bcenennoi?»

[Tpobiema cymiecTBOBaHUS KI3HA BHE 3EMITH.
YcnoBus, HEOOXOUMBIE NSl PA3BUTHS KU3HU.

ITouckwu sxu3uu Ha TiaHeTax CoaHEYHON
cucteMbl. CII0)XKHBIE OPTraHNYECKHE
coenmHeHHs B KocMoce. COBpeMEHHBIE
BO3MOXKHOCTH PaJiiOaCTPOHOMUH U
KOCMOHABTHKH JIJISl CBSI3H C IPYTHUMH
MUBWIH3AIMAMU. [I1aHeTHBIE CUCTEMBI Y
JIpyTUX 3Be3/. UenoBeuecTBO 3asBIIAET O
CBOEM CYIIECTBOBAHUH

COCTOSIHIH Hay4YHBIX UCCIIEIOBAHUI
0 Mpo0JieMe CYIIeCTBOBAHUS
BHE3EMHOM >KU3HU BO BcesieHHOM.
VYyactre B ITUCKYCCUU IO 3TOU
npooJiemMe










