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COIAEPXKXAHUE KYPCA

IHPEAMET ACTPOHOMMUUA

Posib acTpoHOMHMM B pPa3BUTUM LUBUJIMA3ALMMU. ODBOJIOIMSA B3IISIAOB YEJIOBEKA Ha
Bcenennyro. I'eomneHTpuyeckass W TeIHOLIEHTpUUECKas CHCTeMbl. OCOOCHHOCTH
METOJIOB TO3HaHHS B aCTpOHOMHH. [IpakTHueckoe MpUMEHEHHWE ACTPOHOMHUYECKHUX
uccienoBanul. Mctopuss pa3BUTHS  OTEUYECTBEHHOM KOCMOHABTHKHU. IlepBblii
MCKYCCTBEHHBIA CIyTHUK 3emuH, noset FO.A. I'arapuna. JlocTrykeHns: COBpEMEHHOMN

KOCMOHABTHUKMH.

OCHOBBbI IPAKTUYECKOH ACTPOHOMUU

Hebecnas cdepa. Ocobbie Toukn HeOecHoM chepnl. HeObecHble KooparHAThI. 3Be3Has
KapTa, CO3BE3]IUsI, UCIOIb30BAaHNE KOMITBIOTEPHBIX MPUIIOKEHUN I OTOOpaKEHUS
3Be3HOTO Heba. Bunumas 3Be3nnas BenmmunHa. CyTouHoe nBrkeHHe cBeTil. CBs3b
BUJIMMOI'O pACIIOJIOKEHUSI OOBEKTOB Ha HeOe U reorpaduyeckux KOOpAUHAT
Habmonarens. JBuxenue 3emiu Bokpyr Connia. Bunumoe asuxenue u dhaswt JIyHbI.

ConHeuHble U JIyHHbIE 3aTMEHUSI. BpeMs u kaneHaaps.

3AKOHBI IBUKEHUS HEBECHBIX TEJI

Crpykrypa u Macitadbl CotHeuHOM cucteMbl. Kondurypais u yciaoBus BUIUMOCTH
miaHeT. Metoabsl onpeaeneHuss paccTossHuil A0 Ten CoaHEYHOW CHCTEMBbl U HX
pasmepoB. Hebecnast mexanuka. 3akonsl Kerepa. Onpenenenre Mmacc HeOECHBIX TEJL.

I[BI/I}KGHI/IG HCKYCCTBCHHBIX HeOECHBIX TE.

COJIHEYHASA CUCTEMA



[Ipoucxoxnenne ConHeuHor cucreMbl. Cuctema 3emis - Jlyna. [lnaHeTsl 3emMHOM
rpynnsl. [Inanersi-rurantel. ClyTHUKA U KoOJibLia Tu1aHeT. Manbie Tena ColHeYHOM

CHCTCMBEI. ACTCpOH,ZIHaSI OITIaCHOCTB.

METO/Ibl ACTPOHOMMYECKHUX UCCJIEJOBAHUM

DJEKTPOMAarHUTHOE M3Iy4eHHE, KOCMUYECKUE JTyuHd U ['paBUTAllMOHHBIE BOJIHBI KaK
HCTOYHUK HHPOpMAIMM O TMPHUPOJE U CBOWCTBaX HeOecHBIX Ten. Haszemubie u
KOCMUYECKHE TeJEeCKOMbl, MNpHHIMI uX paboTel. Kocmuueckue ammapaTsl.
Crnextpanbhbiii ananu3. D¢ dexr Jomepa. 3akon cmemenusa Buna. 3akon Credana-

bonsimana.

3BE3/IbI

3Be3/bl: OCHOBHBIE (PUBMKO-XMMHUYECKHE XapPaKTEPUCTUKHA M WX B3aUMHAasi CBS3b.
Pa3HnooOpa3ue 3Be3MHBIX XapaKTepPUCTHK W HMX 3aKOHOMepHOcTH. OmpenesieHHe
paccTosiHUAsL 10 3B€3[, mapasuiakc. JI[BOWHBIE M KpaTHbIE 3Be31bl. BHecomHeuHbIE
maHeTsl. [Ipobnema cyiecTBoBanus Xu3Hu Bo Beenennoit. BHyTpenHee crpoenue u
WCTOYHUKHU SHEPTUU 3BE3/1. [[pOUCX0KIEHNE XUMUYECKUX JIEMEHTOB. [ lepeMeHHbIe 1
BCIBIXMBAIOIIKE 3Be3bl. KOpHUUYHEBBIE KapiaMKU. ODBOJIOLMS 3BE3]l, €€ JTalbl U
koHeuHnble craguu. Crtpoenune CoiHia, comHedHor artmocdepsl. IlposBieHus
COJIHEUHOW aKTUBHOCTU: TIATHA, BCHBIINIKK, MOpOoTyOepaHilpl. [lepunogunyHoCTh
COJIHEUHOM aKTHUBHOCTH. Ponps MaramTHBIX moneil Ha ComnHie. CoJIHEYHO-3€MHBIC

CBiA3H.

HAIIIA TAJTAKTUKA — MUIEUHBIA ITYTh

CoctaB u cTpykrypa ['amakTtuku. 3Be3/IHbIE CKOIUICHUS. MeX3BE3AHbBIN I'a3 U MbLIb.

Bpamenue ['anaktuku. TemHast maTepusi.



TAJIAKTUKH. CTPOEHHUE ¥ 3BOJIOINA BCEJEHHOM

OTkpbITHE JpYrUX rajakTuKk. MHoOrooOpasue TalaKTUK ¢ WX OCHOBHBIC
xapakTepucTuku. CBEpXMAaCCHUBHbIE YEpPHbIC JbIPHI U AKTUBHOCTh TaJlaKTHUK.
[IpencraBienne o kocmosioruu. KpacHoe cmerienue. 3akoH Xa00sa. DBOTIOLUS

Bceenennoii. bosbmon B3peiB. PenvukroBoe nznydenue. TemHas sHEpTuUs.



TPEBOBAHUSA K YPOBHIO IOAT'OTOBKH YHAIIIUXCA,
OBYYAIOIIUXCS O JAHHOM ITPOT'PAMME

Yuawueca 00J1)ICHDL:

1. 3nams, nonumams

- CMBICI TIOHATHM: TE€OLEHTPUYECKAs M TEIUOLEHTPUYECKAs] CHCTEMA, BUIAUMAs
3BE€3[Has BEIWYMHA, CO3BE3JUE, NPOTHUBOCTOSHUS U COCIAMHEHHMs IIJIAHET, KOMETA,
acTepous, METEOpP, METEOPUT, METEOPOUJ, IUIAHETA, CIYTHUK, 3Be31a, CoJiHEeUHas
cucrema, l'amaktuka, BceieHHas, BCEMHpPHOE M TOSICHOE BpEMS, BHECOJIHEUHAS
iaHera (PK30IUIaHETa), CIEKTpalbHas Kiaccuukalus 3Be3ll, Mapajulakc,
PEIMKTOBOE U3ydeHue, bonbion B3peiB, uepHas apipa;

- CMBICJI (PU3UYECKHUX BEJIUYMH: MapCeK, CBETOBOM I'0Jl, aCTPOHOMUYECKAs €IMHHULIA,
3BE3/1Hasl BEJINYMHA;

- CMBICH (PU3UYECKOro 3aKoHa Xa007a;

- OCHOBHBI€ JTaIlbl OCBOEHUsI KOCMUYECKOTO IIPOCTPAHCTBA;

- TUIIOTE3bI MPOUCX0XKIeHUS COTHEYHON CUCTEMBI;

- OCHOBHBIE XapaKTepUCTUKU U cTpoeHne CoHIIa, COTHEYHON aTMOc(ephl;

- pa3mepsl ['anakTuku, monoxeHue U nepuoj oOpamieHrs CoJIHIA OTHOCHUTEIBHO

neHTpa [ anaktuku;

2. Yvemo

- IPUBOAUTH MPUMEPHI: POJIM ACTPOHOMUU B PA3BUTHH IIUBUIIM3AINHN, UCTIOTb30BaHUS
METOJ/IOB UCCJICIOBAHUIA B aCTPOHOMHMH, PA3IMYHBIX JHANa30HOB 3JICKTPOMArHUTHBIX
M3IIydeHUN i moydeHus: mHdopmaruu o0 oObekTax BceneHHoOW, momyueHus
aCTPOHOMHUYECKON HWH(OpMAIMM C TOMOIIBI0 KOCMHYECKHX alapaToB U
CIEKTPaJIBHOTO aHAJIN3a, BIUSHUS COJTHEYHOW aKTUBHOCTH Ha 3eMITIO;

- OTMCHIBATh U OOBSCHSITH: PA3INIUsl KaJeHIape, yCIOBUS HACTYIUICHHUS COTHEYHBIX

U JIYHHBIX 3aTMEeHMM, ¢a3bl JIyHbI, CyTOYHBIE JABUKEHHUS CBETHJ, HPUYUHBI



BO3HUKHOBEHHUS MPUJIMBOB U OTJIMBOB; MPUHIIUI JACHUCTBUSI ONTHYECKOIO TEJeCKOmna,
B3aMMOCBSI3b  (DM3UKO-XMMHYECKHUX XapaKTePUCTUK 3BE31 C HCIOJIb30BAHHEM
TyarpamMMBbl "IIBET-CBETUMOCTD'", (hU3NUYeCKUe IPUIMHBI, ONPESIISIONINE PABHOBECHE
3B€3/l, UICTOYHHUK SHEPTHUH 3BE3]] U MMPOUCXOKICHUE XUMUUECKHUX 3JIEMEHTOB, KPACHOE
cMeleHue ¢ moMmoibo 3¢ dexra Jomepa;

- XapakTepu3oBaTh OCOOCHHOCTH METOJIOB TIO3HAHMS ACTPOHOMHUH, OCHOBHBIC
ANeMEHThl U cBoMcTBa MUIaHeT COJMHEYHOM CHCTEMBI, METOMbl OMNpPEICIICHUS
PACCTOSIHUM 1 JIMHEHHBIX pa3MepOB HEOSCHBIX TeJI, BO3MOXHBIE ITyTH DBOJIFOIIUU 3BE3T
pa3IMYHON MAcCCHhI;

- HaxoJUTh Ha HeOe OCHOBHBIE c03Be3ausi CEeBEpHOro MOdyIlapus, B TOM YHUCIIE:
bonbmias Mensenunia, Manas Mensenunia, Bomonac, Jlebenn, Kaccuones, Opuon;
camble sipkue 3Be3abl, B Tom uucie: [lomsapnas 3Be3na, Apkryp, Bera, Kamemna,
Cupuyc, berensbreiize;

- UCIIOJIb30BaTh KOMIBIOTEPHBIC MPUIIOKEHUS JIJIs OTpeiesieHus moJjioxenus CoJiHIa,
Jlynsl 1 3Be3/1 Ha JIFOOYI0 AaTy U BPEMs CYTOK JjIsl JAHHOTO HACEJIEHHOTO MYHKTA;

- UCIIOJIB30BaTh MPHOOPETEHHBIC 3HAHKUSA U YMEHUS B IIPAKTHYECCKON JIESITEILHOCTH H
MOBCEIHEBHON KWU3HU JUIsi: TOHUMAaHUS B3aUMOCBSI3M ACTPOHOMHUU C JIPYTUMH
HayKaMHM, B OCHOBE KOTOpPBIX JIe)KaT 3HAHUS 110 aCTPOHOMHUHM, OTIECJICHHE €€ OT
JOKEHAyK; OIlGHMBaHUS HWHQpopMaIuu, cojepxaiieiics B coobOmenusx CMU,

NHTepHeTe, HAYYHO-TIONYJIAPHBIX CTAThAX.

OueHKa 0OTBeTOB VYAIINXCH

OneHka «5» CTaBUTCA B TOM CIIy4dae, €CJIM y4al[uKiCs OKa3bIBAET BEPHOE IOHUMAaHUE
(M3UYECKOM CYITHOCTH PacCMAaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB 1
TEOpHiA, a TaK KE& MPABUIBHOE OINpeAesieHne (PU3NYECKUX BEIUYUH, UX CIUHUI] U
CIOCOOOB M3MEPEHUS: MPABUIILHO BBIMOJHACT YEPTEHKHU, CXEMbl U TpauKu; CTPOUT
OTBET M0 COOCTBEHHOMY ILJIaHY, COMIPOBOXKAAET PACCKa3 COOCTBEHHBIMU MPUMEPAMH,

YMECT INPHUMCHATH 3HAHUS B HOBOU CUTyalluid IIpW BBIINOJIHCHHUHN IIPAKTHYCCKHX



3aJJaHU; MOXET YCTAaHOBHUTH CBSI3b MEXKAY H3YYaEMBIM M pPaHEE W3YyYECHHBIM
MaTepualioM Mo Kypcy (DM3MKH, a TaKKEe C MaTepyualioM, YCBOCHHBIM MPU U3YUYCHUU

IPYTUX MPEIMETOB.

Ouenka «4» CTaBUTCs, €CITU OTBET YUCHHUKA yIOBJIECTBOPSICT OCHOBHBIM TPEOOBAHUSIM
Ha OLEHKY «5», HO JlaH 0e3 UCIOJIb30BaHUsl COOCTBEHHOTO IJIaHA, HOBBIX MTPUMEPOB,
0e3 MpuMEHEHWs 3HAaHWUW B HOBOW CHUTYyalluu, 6€3 WCIIONBh30BAaHUS CBSI3CH C paHee
U3YYEHHBIM MaTE€pPHAIOM M MaTE€pUaJIOM, YCBOCHHBIM MPU U3YYECHHUH Jp. IPEIMETOB:
€CJIU y4Yallluiics AOMYyCTUI OJHY OIIMOKY MUK HE 0oJiee ABYX HEAOUETOB U MOXKET UX

HCIIPAaBUTb CaMOCTOATCIIbHO HUJIA C HEOOIBIION IMOMOIIBbIO YUHUTCJIA.

Ouenka «3» CTaBUTCS, €CIIH YUAIIUICS TPaBUILHO TOHUMAET (PU3UIECKYO CYIIIHOCTD
paccMaTpPUBAaEMbIX SBIICHHH M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/CIbHBIC
poOeyIbl B YCBOCHUH BOIIPOCOB Kypca (DM3UKH, HE MPEISITCTBYIOIIHME JadbHEHIIIEMY
YCBOCHHIO BOMPOCOB MPOTPAMMHOI0 MaTepuayia: yMeeT MPUMEHATH ITOJyYCHHBIC
3HaHWS TPH PEIICHUH IMPOCTHIX 3aJlad C HCIOJIB30BAaHUEM T'OTOBBIX (HOPMYJ, HO
3aTPYIHSACTCS MPU PEIICHWH 3aJad, TPeOYyMoIIuX MnpeoOpa3oBaHusl HEKOTOPBIX
dbopmyI1, TOMyCcTUl He Oosiee OAHOM TpyOOil OIMMOKM M JIBYX HEIOYETOB, HE OoJiee
OJTHOM TpyOO# U 0THOM HerpyOoii omuOku, He OoJiee 2-3 HErpyObIX OIMHMOOK, OTHOM

HerpyOoi OMMOKY U TPEX HEAOUETOB; NOMYCTUI 4-5 HEIOUETOB.
OneHka «2» CTaBUTCS, €CJIM YYalluics HE OBJAJE] OCHOBHBIMU 3HAaHHUSIMU H
YMEHHSIMHU B COOTBETCTBUY C TPEOOBAHUSIMH ITPOTPAMMBbI U JJOTYCTHII OOJIBIIIE OITUOOK

u HGI[O‘IéTOB 4CM HGO6XOI[I/IMO JJI1 OICHKHU «3».

O1neHKa KOHTPOJIbLHBIX padoT

Ouenka «5» crtaBuTCs 3a pabOTy, BBINOJHEHHYIO TOJHOCTHIO 0€3 OmMOOK u

HEJI0YETOB.



OneHka «4» cTaBUTCS 32 pabOTY BBIIOJHEHHYIO IMOJIHOCTBIO, HO MPU HAJIUYUU B HEH
He Oosee oaHOM TPyOOil U 0AHON HerpyOoil OmMOKN U OAHOTO HelouETa, HE Oosee

TpEX HEIOYETOB.

Ouenka «3» CTaBUTCSI, €CJIM YYEHUK IPABIIIHHO BHIMTOJTHIIT HE MeHee 2/3 Bceid paboThI
WIH JOIMYCTUI He OoJsiee OJIHOM rpy0oil omuOKHN U IBYX HEJOUETOB, HE OOJIEe OHOM
rpy0oit ommOKyM W OAHON HerpyOoil ommoOku, He Ooyee Tpex HEerpyObIX OIMOOK,

OJTHOM HETPyOOi OITMOKH M TPEX HEJOUYETOB, MPU HATMYUH 4 - 5 HETOUYETOB.

Ol_[eHKa «2» CTaBUTCi, CCJIIN 4YHUCIIO OIIMOOK U HEJI0YETOB IMIPCBBICUJIO HOPMY JIA

OILICHKH 3 WJIM TIPaBUJIHHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl.

OueHka J1adbopaTopHbIX PadoT

OneHka «5» CTaBUTCS, €CJIM Yy4alllUMCs BBIMOJHSIET padOTy B MOJHOM O0BEME C
COOJIFOICHUEM  HEOOXOJMMOM  TOCJIEeN0BATEILHOCTH  IPOBEJCHUSI  OINBITOB U
U3MEPEHUM;, CaMOCTOATEIRHO W  PAIlMOHATLHO  MOHTHPYET  HE0OXOauMoe
000Opy0BaHUE; BCE OMBITHI MPOBOJIUT B YCIOBHUSAX WU PEKUMAX, 00ECIICUHBAIOIITUX
MOJIyYeHUE MPABWIBHBIX PE3YJIbTAaTOB U BHIBOJOB; COONIOAAET TPEOOBAHUS MPaBUII
0e30macHOCTH TPyJa; B OTYETE MPaBUIBLHO W aKKypaTHO BBITIOJIHSET BCE 3aIHCH,
TaOJMIIBI, PUCYHKH, YEPTEKH, Tpa(UKH, BEIYUCICHHUS, MPABIIIBHO BBITIOJHSICT aHAIIN3

[IOTPELIHOCTEMN.

Ouenka «4» CTaBHUTCS, €CIU BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE «5» , HO OBLIO
JIOTYIIIEHO JBa - TPU Heaouera, He Ooree OIHON Herpy0oill OmuUOKH M OJHOTO

Heao4deTa.

Ouenka «3» cTaBUTCS, €ciau paboTa BBINOJIHEHA HE MOJHOCTHIO, HO O0O0BEM
BBITIOJTHEHHOMN YaCTH TaKOB, O3BOJISICT MOJYUYUTh TPABUIIBHBIC PE3YJIbTAThI U BHIBO/IBI:

CCJIK B XO0AC IIPOBCACHUA OIIbITA U I/ISMepeHI/Iﬁ ObLIN JAOITYIICHBI OIITOKH.



OlIeHKa «2» CTaBUTCiA, €CJIN pa60Ta BBIIIOJTHEHA HE IIOJJHOCTEIO M 00BEM
BBIIMIOJIHEHHOM YacTH pa60TBI HC IO3BOJBICT CACJIATh IMPABUJIBHBIX BBLIBOAOB: CCJIN

OIIBITHI, U3MCPCHUA, BBIYUCIICHU, Ha6JII-O,ZI€HI/IH IMPOU3BOAUIINCH HCIIPABUIIBHO.

Bo scex criyuasx oyenxa crudicaemcs, eciu y4eHux He coonooanl mpebdosanus npasgu
bezonacnocmu mpyoa.

Ouyenka mecmoguvlx padom yyaujuxcs

«5» - 85% - 100%

«» - 65% - 84%

3» -41% - 64%

«2» - 21% - 40%

«1»-0% - 20%

Ilepeuenv omuboK:

I'pyovie omuuoku

e He3HnaHnne omnpenereHuid OCHOBHBIX ITOHSTHM, 3aKOHOB, IPaBHJI, IOJIOKECHUM
Teopuu, Gopmys, OOMIEIPUHSATHIX CHMBOJIOB, 0003HaYeHUsI (PU3UYECKUX BEITUUMH,
€IUHUILY U3MEPEHUSI.

e Heymenue BbIIENATh B OTBETE ITIABHOE.

e Heymenue npuMeHsTh 3HAHUS IJIs PEIICHUS 3a/lad U OOBSICHEHHUS (PU3UUYECKHUX
SIBJICHUM; HEMPaBWIHLHO CQPOPMYJIUPOBAHHBIC BOIPOCHI, 3aJaHUS WM HEBEPHBIC
OOBSCHEHHSI XO0Jla UX PEIICHHs, He3HAHUE MPUEMOB PEICHUS 3aJ]lay, aHaJTOTUYHBIX
paHee pEIIeHHBIM B Kjacce; OIMOKH, MOKa3bIBAIOIIUE HENPaBWIHLHOE MOHUMaHUE
YCJIOBUS 3a]a4M WK HEMPABUIILHOE UCTOJIKOBAHUE PEILICHHUS.

e Heymenue untarh u CTpOUTH rpadMKK U MPUHITUTIAATHEHBIE CXEMBI

e Heymenue moaroToBUTh K paboTe YCTAHOBKY WM JabopaTopHOE 000pyI0BaHUE,
MIPOBECTHU OIBIT, HECOOXOAUMBIE PACUEThI WJIM UCTOJIb30BAThH MOJIYyUYCHHBIC TAHHbBIC TSI

BBIBOJOB.



e HeOpexxHOoe OTHOIICHHE K JIAOOpATOPHOMY OOOPYIOBAHHIO U HM3MEPUTEITHHBIM
npubopam.

e Heymenue onpenenuTs MOKa3aHUsi U3MEPUTEITBHOTO TpHOOpa.

e Hapymenue TpeOoBaHWN TIpaBUJI OE€30MACHOTO TpyAa TMPH  BBHIMOJTHEHUU
IKCIIEPUMECHTA.

Hezpyovie oniuoku

e Herounoctu (GoOpMyIUPOBOK, OMpEHETECHUN, 3aKOHOB, TEOPHH, BBHI3BAHHBIX
HEMOJIHOTOM OTBETa OCHOBHBIX IPU3HAKOB oOIlpeAenseMoro moHatus. Oumuoku,
BBI3BaHHBIE HECOOIIIOICHUEM YCIOBUIM NIPOBEICHUS OMBITA UM U3MEPEHU.

e OmuOKM B yCIOBHBIX 0003HAUEHUAX HA MPUHIMIHUAIBHBIX CXeMaX, HETOYHOCTHU
yepTexel, rpauKoB, CXEM.

e [Ipomyck wuiaM HETOYHOE HaNHCaHWE HAUMEHOBAHUM €IUHUI] (PU3MUECKHUX
BEJINYMH.

e HepanuoHalibHBIN BEIOOP X0Aa pELIECHUS.

Heoouemui

e HepaunonanbHble 3amuCcu TpPU  BBIUYKUCICHUSAX, HEpPALUMOHAJIbHBIE MPUEMbI
BBIYHMCIICHUM, TPEOOPA30BAHUNA U PEIICHUS 3a71a4.

e ApudmMernyeckue OIMMOKM B BBIYUCICHHUSX, €CJIIM JTH OIMUOKH TpyOO He
HCKaXarT PEAIbHOCTD MOJyYEHHOTO PE3YIIbTATA.

e OtaenbHBIE MOTPEHTHOCTH B POPMYIMPOBKE BOMPOCA WIIA OTBETA.

e HeOpexxHoe BBINIOJHEHUE 3aMKUCEH, YEPTEKEN, CXEM, TPaUKOB.

e Opdorpaduueckre v MyHKTYaIIMOHHBIE OLINOKHU



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne

n/n

Tema
CPOKHN

JIOMAIITHEE
3AJIAHUE

ACTPOHOMUA, EE 3HAUEHUE 1 CBA3b C IPYTUMHU HAYKAMMU — 24

1. Yro u3yuyaer aCTpOHOMUSI. | Henens I1.1
CeHTsIOpst
2. Habumoienust — 0CHOBa aCTpOHOMHH 2 "Henens I1.2,ynp.1
CeHTsIOpst
[MPAKTUYECKHWE OCHOBbBI ACTPOHOMUMU-54.
3. 3Be3npl W co3Be3gus.  HeOecHebie 3 Hexens I1.3-4,ynp.2,3
KOOPJMHATHI. 3BE3/IHBIE KAPTHI CEHTSIOps
4, Buanmoe JIBIDKEHHUE 3BE3 ] Ha 4 nenens IL. 5, ynp. 4
Pa3IMYHBIX TeorpapuuecKux MUpoTax CEHTAOpA
5. I'ognunoe JIBUKCHUE Connua. | Henens II. 6, ynp. 5
OKJIUIITUKA OKTSI0psI
6. JIBuxenue u ¢asbl JIyHbI. 2 Hepens I1.7, ynp.6
OKTSIOpsI
7. 3atmenns CosHua u JlyHel. Bpems u 3 Hexens I1.8-9,ynp.7,8
KaJICH/1apb OKTSIOpsI
CTPOEHME COJIHEYHOU CUCTEMBI-7u.
8. PazBuTtue mpeacraBieHuit o crpoeHuu | 4 Henens | [1.10,Bonpocsbl
Mupa OKTSIOpsI
9. Konduryparuu miaser. 1 Henens I1.11
HOSIOpS
10. | CuHOAMYECKUI IEPHOL 2 Henens I1.11,ynp.9
HOSIOpS
11. 3akoHbl aBWXKeHUA IU1aHeT COJIHEUHOU I1.12,ynp.10
3 Henens
CUCTEMBI HOSIOpS
12. OnpeneneHue pacCTOSSTHUM U Pa3MEpPOB 4 nenens I1.13,ynp.11

Ten B COJIHEUHOU CUCTEME HOSI0pS




13. OTKpblTHE UM TNPUMEHEHHE  3aKOHa I1.14
1 Henens
BCEMHUPHOI'O TATOTEHHUS. nexaops
14. | JIBW>KEHHE UCKYCCTBEHHBIX CITlyTHUKOB U I1.14,ynp.12
kocmuyeckux — ammaparoB  (KA) B 2 Henens
JeKaopst
ConHeuHol cucreme
IIPUPOJIA TEJI COJJHEUHOM CUCTEMBI-8u.
15. CosiHe4Has cucTeMa Kak KOMIUIEKC Tell, I1.15,16.
3 Henens
UMEIOIIHX 00IIee IPOUCXOKICHUE JieKaopst
16. 3emia u JIyHa - nBoiiHas TIaHeTa 4 genens I1.17,ynp.13
JeKaops
17. JIBe rpyIbl IUIAHET 3 Hexens Koncnmekr B
STHBapsI TeTpaau
18. [Ipupoa miaHeT 3eMHOW TPYIIIIbI 4 nenens I1.18,ynp.14
STHBapSI
19. Ypoxk-auckyccust «I[lapaukoBbIit ekt 5 Henest Koncnmekr B
- IOJIb3a WM BPEA?» STHBapSI TeTpaau
20. | IlmaHeTsI-TUTaHTBl, WX CIIyTHUKH U | Henens I1.19,ynp.15
KOJIbLIa deBpans
21. | Manbie Ttena CoNHEYHOH CHCTEMBI I1.20,ynp.16
(acTepouibl, KapJIMKOBBIC TUIAHETHI | 2 nenens
dbeppais
KOMETHI).
22. | Meteopsl, 60IUIBI, METCOPUTHI 3 "Henens I1.20
beBpaiis
COJIHIIE U 3BE3JIbI-5 u
23. CouHile, COCTaB U BHYTPEHHEE CTPOCHUE 4 nenens I1.21,ynp17
dbeBpaiis
24. CoJiHeUYHas1 aKTUBHOCTD U €€ BIUSHUE Ha I1.21
1 Henens
3emMIIto Mapra
25. duszndeckas Ipupoja 3Be3.1 2 Henels I1.22,23
MapTa
26. ITepemenHbIC 5 HECTallMOHAPHbBIC 3 Hexens I1.24,Bonpocsl

3BC3AbI.

MapTa




27. OBOJIIOLINS 3BE3]] 1 Henensd | KoHcnmekT B
anpesns TeTpaau
CTPOEHUE 1 DBOJIIOIINS BCEJIEHHOMW-44.
28. | Hama I'anaktuka 2 Henens | I1.25,ynp.20
anpesns
29. Hpyrue 3BE3IHbBIC CUCTEMBI —13 Henens | I1.26,ynp.21
raJlaKTUKU anpens
30. | Kocmonorus nHayana XX B. 4 unenens | I1.27
anpens
31. OCHOBBI COBPEMEHHOUW KOCMOJIOTUU 1 wenenst mast | I1.27,Bonmpocel
K3Hb 1 PA3YM BO BCEJIEHHOU-1u.
32. Ypok - koHpepennus «OAUHOKU U MbI | 2 Henens mast | 11.28
BO Bcenennoit?»
I[TOBTOPEHUME - 2 4.
33. Hroroseiii 3a4eT 1o KypCy Koncnmekr B
ActpoHomus. 11 kmace 3 mepens mas TeTpaau
34. | [loBTopenwme Koncnekt B
4 penens Masd T
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