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IHosicHuTebHAA 3aNUCKA

Pabouast mporpamma pa3paboTaHa B COOTBETCTBHHM C TpeOoBaHHsIMH DenepasbHOr0 TrocyaapCTBEHHOTO
00pa30BaTEeJILHOTO CTaHapTa U OCHOBBIBasickHa pabouyto nporpammy K YMK Bb.A. Boponnosa-BenbsimunoBa, E.
K. Ctpayra: yue6no-meTonuueckoe rnocodue / E. K. Crpayr. — M: Jlpoda, 2017 r.

VYuebnuk «Actponomusi. ba3oBeiii ypoens. 11 kmacc» aBropoB: b. A. Boponmosa- Benssimunoa, E. K.
Crpayra mporien 3KCepTusy, BKIoueH B PenepaiabHblil epeueHb U 00ecreunBacT OCBOSHHE 00pa30BaTeIbHOM
pOrpaMMbl CpeTHEro o01Iero oOpa3oBaHusl.

CornacHo 6azucHoMy miaHy, yueOHoMmy miany MKOVY «Octposckas COLL» na 2017-2022 y4yeOHblit
roJi, pabouas mporpamma coctanieHa Ha 34 4, 1 pa3 B Henento.

B pesynbrare u3y4yeHus: acTpOHOMHUU Ha 0a30BOM YPOBHE YUEHUK JOJDKEH:

3HATH/IIOHMMATH:

— CMBICJI OHATHH: FEOLEHTPUYECKasi U I'eJIMOLEHTPUYECKas CUCTeMa, BHMIUMas 3Be3/Has BEIMYMHA,
CO3BE3/Me, MPOTHBOCTOSHUE M COCIMHEHHE IUIAHET, KOMETa, acTepoH], METeOp, METEOPUT, METEOPUT,
IUIaHeTa, CIYTHUK, 3Be3na, ConHeuHas cucteMa, ['anmaktuka, BceneHHasi, BceMUpPHOE U TOSICHOE BpPEMs,
BHECOJIHEYHAs IUIaHeTa (PK30IUIaHeTa) CHEeKTpalbHas KiacCU(UKAIMs 3Be3Jl, Mapajulakc, PEelTUKTOBOE
n3iydyeHue, bombIioi B3peIB, YepHas Jblpa;

— CcMbICT (PU3NYECKHX BEJHYMH: I1apCEK, CBETOBOM TIOJ, aCTpPOHOMHYECKas €AWHULA, 3BE3AHAas
BEJIMYNHA;

% CMBICI (PU3UUECKOro 3aKoHa Xab0a
% OCHOBHBIE ATalbl OCBOEHUS KOCMUYECKOTIO IIPOCTPAHCTBA;
¢ runore3bl MpoucxoxaeHus ColHEeYHOM CUCTEMBI;
¢ OCHOBHBIE XapaKTepUCTHKHU U cTpoeHre CollHIa, COTHEUHOH aTMOC(epsI;
¢ pasmepsl 'anakTuku, nojoxkeHue u nepuoj odOpamieHuss CojHIIa OTHOCUTENBHO LIEHTpa | 'ajnakTuky;

Ymemp:

% TOPUBOJUTH NMPHUMEPHI POJIM ACTPOHOMHUH B Pa3sBUTUU LUBHIIM3AINH, MCIIOIB30BAHUS METOJIOB
UCCIIEIOBAaHUIM B aCTPOHOMHHM, Pa3IMYHBIX JUAMA30HOB 3JIEKTPOMArHUTHBIX M3IIyYEHMH Ui
noiy4yeHus: nHpopmanuu 00 oobekTax BeeneHHOM, momydeHns acTpOHOMUYECKOH HH(opMaIiu
C TIOMOIIBIO KOCMHUYECKHX allapaToB M CIEKTPAJIbHOI'O aHAIM3a, BIUSHUS COJHEUHOU
AKTUBHOCTH Ha 3€MJIIO;

¢ ONHCHIBATh U OOBSICHATH PA3IM4Ms KaJCHAAPEH, YCIOBHS HACTYIICHUS COJHEYHBIX M JIYHHBIX

3aTMEHHMH, (a3bl JIyHbI, CyTOUHBIE IBHUKEHHUS CBETHJI, IPUYMHBI BOZHUKHOBEHHUS IPUIMBOB U
OTJIMBOB; TPUHIMII JEWCTBUS ONTHYECKOTO TEJIECKOIa, B3aMMOCBS3b (PH3MKO-XMUMUYECKUX
XapaKTEepPUCTHK 3BE3JI C HCIOJB30BAaHUEM JMarpaMMbl <«I[BET-CBETUMOCTBY», (PH3HUECKUE
NPUYMHBL, ONpPEAEIAIONINe PABHOBECHS 3BE3J, MCTOYHMK 3HEPrUU 3Be3]] M INPOUCXOXKICHHE
XMUMHUYECKHUX 3JIEMEHTOB, KpaCHOE CMElIeHUe ¢ oMolbto ¢ dexra Jonmnepa;

¢ XapakTepu3oBaTh OCOOEHHOCTH METOJOB II03HAHUS AaCTPOHOMHH, OCHOBHBIE JJIEMEHTHI H
cBoiictBa miaHeT COJHEYHOM CHUCTEMBI, METOABI OIPENEICHUS PACCTOSHUNH M JIMHEHHBIX

pasMEpoB HEOECHBIX TCJI, BO3BMOXHBIC ITYTH 3BOJIFOIUU 3BC3]] paSHHqHOﬁ MacCCHI,



¢ HaxoAuThb Ha HeOe OcCHOBHbIE co3Be3nus CeBepHOro moisymapus, B ToM uucie bonburyro
Menseauiyy, Manyro Measeauny, Bomonac, JlebGenb, Kaccuomnero, OproH; cambie sSpKue
3Be31bl, B ToM uncie [lonspuyro 3Be31a, Apktyp, Bery, Kanemny, Cupuyc, berenbreiize;
¢ HCIOJB30BAaTh KOMITBIOTEPHBIC MPHIOKEHHS Ui onpeneneHus nonoxenuss Comnnna, JIyHer u
3Be3]] Ha JII00YI0 1aTy U BPEMsI CTOK I JAHHOT'O HACEJIEHHOTO MMyHKTa;
¢ HCMOJB30BaTh MPUOOPETEHHbIE 3HAHUA W YMEHHS B TMPAKTUUYECKON JIESITEIBHOCTH U
MOBCEIHEBHOM KU3HU:
¢ 1 TOHMMAaHUsl B3aMMOCBSI3M aCTPOHOMHUHU M C JIPYTMMHU HayKaMHu, B OCHOBE KOTOPBIX JI€XkKaT
3HaHUSA 110 ACTPOHOMUH, OT/IEJICHUE €€ OT JKEHAYK;
¢ nns oneHWBaHUS HMH(pOpMaIMH, coaepkamieiics B coobmenus CMU, WutepHere, HaydHO-
MOMYJSPHBIX CTaThIX.
Oobsa3amenvHblil MUHUMYM COOEPHCAHUA:
Ponv acmponomuu 6 pazsumuu yueunusayuu.
OBojronusl B3IVISIOB 4denoBeka Ha Bcenennyro. ['eoneHTpuyeckas M TeIHOLEHTPUYECKAsh CUCTEMBI.
Oco0eHHOCTH METO/IOB TTO3HAHUS B acTpoHOMHH. [IpakTHUeckoe MpUMeHEeHHE aCTPOHOMUYECKUX
uccienopanui. Mcropus pa3BuTHs OTEYECTBEHHOM KOCMOHABTHUKU. [IepBbIil MCKYCCTBEHHBIM CIyTHUK
3emiu, nonet FO.A. I'arapuna. JlocTukeHHs] COBPEMEHHON KOCMOHABTUKH.
OcHo8bl npakmu4ecKol acmpoHoMuu
HebGecnast cdepa. OcoObie Toukm HeOecHoOU cdepsl. HebecHble KoOpaMHATHL. 3BE3MHAS KapTa,
CO3Be3/11s1, UCTIOIB30BAaHUE KOMIBIOTEPHBIX MPUIIOKEHUH 1711 0TOOpakeHHs 3Be3qHOr0 Heba. Bunnmas
3Be3qHas BesnnunHa. CyTouHoe JABMkeHue cBeTuil. CBsA3b BUIUMOIO PACIONOKEHHUS 00bEKTOB Ha HeOe U
reorpaduueckux KoopAuHat HabmonaTens. JBmkenne 3eminu Bokpyr Comnnia. Bunumoe
nerxeHne u (asel Jlyasl. CollHeUHBIC U JIYHHBIC 3aTMEHUS. BpeMst 1 KalleHaaph.
3akonsl 08udceHUss HeOeCHbIX meil
Crpykrypa u Macitadbl Conneunoit cucreMbl. Kondurypaius u ycinoBus BUAUMOCTH IIaHET. MeToabl
omnpeneneHus pacctosiHuit 10 ten CoaHEYHOU CHCTeMBI U UX pa3MepoB. HeOecHas MexaHuka. 3aKOHBI
Kennepa. Onpenenenne Macc HeOECHBIX Tell. J[BU)KEHUE UCKYCCTBEHHBIX HEOECHBIX TEl.
Conneunas cucmema
ITpoucxoxnenne Conneunon cucreMsl. Cuctema 3emusi—JIyna. Ilnanersl 3emHol rpynnsl. I[InaneTsr-
ruranTbl. CIIyTHUKH U KOJIbLA IIJIaHET. Masible Tena COJHEYHOW CUCTEMbl. ACTEpOUHAS ONACHOCTb.
Memoowl acmpoHoMuyeckux uccieo0o8aHull
DJIEKTPOMAarHUTHOE M3JIYy4eHHE, KOCMHYECKHE Jy4dd M TpPaBUTALIMOHHBIE BOJIHBI KaK MCTOYHUK
uH(pOpMaIlMU O MPUPOJIEC U CBOMCTBaX HeOeCHbIX Tel. HazeMHble 1 KOCMUYECKUE TEIECKOIIbI, TPUHITUTT
ux pabotel. Kocmuueckue ammapatsl. CriekTpanbHblii aHamm3. D¢ dext Jlomnepa. 3akoH CMEIICHHS
Buna. 3akon Credana - bonpimana.

36e3001



3Be3/1bl: OCHOBHBIE (M3MKO-XUMHUECKHE XapaKTepUCTUKH M HMX B3aWMHas CBsi3b. Pa3sHooOpasme
3BE3JHBIX XapaKTEPUCTUK M MX 3aKOHOMepHOocTH. OmnpeneneHue paccTOSHUS O 3BE3Jl, Napaulakc.
JIBoiiHbIE U KpaTHBIE 3Be3/bl. BHeconHeunble muaHeTsl. [IpobGaema cyiiecTBOBaHUS KU3HU.
Bo Bcenennoii. BHyTpeHHee CTpoe€HHE M MCTOYHUKHU 3HEpruM 3Be3i. lIpoucxoxaeHne XMMHYECKHX
aneMeHToB. [lepeMeHHbIe U BCbIXMBatOIIe 3Be3/1bl. KopuuHeBble Kapauku. DBOIIONUS 3BE31,
ee aTanbl 1 KoHeuHble cragun. Ctpoenne ConHIla, coaHeyHON atMocdepsl. [IposiBieHre comHeuHOM
aAKTUBHOCTHU: TISITHA, BCTIBIIIKH, MPOTYOepaHIlbl. [lepuoaniyHOCTh COTHEYHOU
akTUBHOCTU. Ponb MaruutHbIx nojei Ha ConHue. ConHeYHO-3eMHbIE
CBSA3H.

Hawa I'anakmuxa—Mneunwiii nymo
CoctaB u crpykrypa l'anaktvku. 3Be3HBIE CKOIUICHUs. MeX3Be3AHbIM Ta3 U NIbUIb. Bpalienue
lNanaxktuku. TemHnas marepus.

Tanakmuxu. Cmpoenue u s6onr0yust Bcenennou
OTKpBITHE APYTUX TATAaKTUK. MHOTO0Opa3ue TalakKTHK U UX OCHOBHBIC
XapakTepucTUKU. CBEpXMACCUBHBIE YEPHBIE JbIPHI M AKTUBHOCTH T'AJIAKTHK.
[TpencraBnenue o kocmonoruu. Kpacnoe cmemenue. 3akon Xa60:a.
OBomtonus Beenennoit. bopioit B3pbIB. PeTukTOBOE M3ITydYeHUE.

TemHast aHEprus.

Y4eOHO-MeTOAMYeCKUI KOMILJIEKT, BKJIIOYAeT:
Boponuos-BenbamunoB b. A., Ctpayt E. K. «Actpornomus. 11 kimaccy. YueOHUK ¢ 31EKTPOHHBIM NPUIOKEHUEM.—
M. : [poda, 2017.
MeTtoauueckoe mocobue Kk yueOHuKy «ActpoHomus. 11 kmace» aBTopoB b. A. BoponmoBa-BenssamunoBa, E. K.
Crpayra. — M. : [Ipoda, 2017.
Pabouas nporpamma k YMK B. A. Boponnosa-BenbsmunoBa, E. K. Ctpayra : yuebHO-MeToquueckoe nocodue / E. K.

Crpayr. — M. : Ipoda, 2017.



NMNOYPOYHO-TEMATUYECKOE NMNIMAHUPOBAHUE MO PA3AOENTIAM JIMHUNA YHEBHUKOB

Ne
/i Tema ypokos Conep:xanue ypoka Bua gesiTe IbHOCTH y4alIMXCH
AcTpoHOMHNS, ee 3HAYEeHNeE U CBA3b C APYrUMHU HaAyKaMu ( 2 yaca)
IMpeamer ACTpOHOMHUSI, €€ CBSI3b C APYTUMHU HayKaMU. Pa3BuTHEe acTpOHOMUHN [onck npumepoB, MOATBEPKAAIOMINX TPAKTUIECCKYIO
1/1 aCTpOHOMUU OBLIO BBI3BAHO MPAKTHIECKUMHU IIOTPEOHOCTSIMU YENIOBEKa, HAYNHAS C HaNpaBJIeHHOCTh aCTPOHOMHHU
TIIyOOKOH IPEBHOCTH. ACTPOHOMHUSI, MaTeMaTHKA U (PM3HKA Pa3BUBAIHCDH
B TECHOM CBsi3u ApYT ¢ npyroM.CTpyKTypa u Maciutadbl BeeneHHon
Habmonenus — Ha3zemHbIe 1 KOCMUYECKHE TIPHOOPHI M METOJIBI HCCIICIOBAHHS IIpumeHeHne 3HaHHH, TOTYYSHHBIX B Kypce (DU3HUKH, UITOMHUCAHHN
212 OCHOBA aCTPOHOMHUH ACTPOHOMHYECKHX 00BEKTOB. TeNeCKOITbI M PaOTENECKOIIBL. YCTPOHCTBA Teneckona. XapakTepHCTHKA IPEUMYILECTB HAOIFOICHUH,
BceBonHOBast acTpOHOMHS ITPOBOIMMBIX M3 KOCMOCa
IIpakTH4yeckue 0CHOBBI acTPpoHOMUM (5 4yacoB)
3Be3bl U 3Be3Has BeIWUYMHA KaK XapaKTEePUCTUKA OCBEILCHHOCTH, IToaroroBka npe3eHTay 00 UICTOPUU HA3BaHUM CO3BE3UI U 3BE3I.
cosBesaus. HeGecHble co3aaBaeMoii 3Be310i. COracHo MIKaje 3Be3IHBIX BEJTMYHH Pa3HOCTh Ha ITpuMeHeHne 3HAHWA, TIOMYYEHHBIX B Kypce reorpaduu, o
1/3 KOODIMHATHL. 3BE3/IHbIE S5 BeJMUUH, pa3Niyue B motokax ceera B 100 pa3. DkBaTopuaibHas COCTaBJICHHHU KapT B Pa3UUHbBIX MPOeKIUsIX. Pabora co 3Be3aHOMN KapToi
) cHCTeMa KOOPJIMHAT: TPSIMOE BOCXOXKICHUE U CKIIOHEHUe. Mcronb30BaHue | MpH OpraHU3aluy U MIPOBEICHHH HAOIIOICHU I
KapTel. 3BE3IHOM KapThl ISl OIPENeNIeHUs] 00bEKTOB, KOTOPBIE MOXKHO
HaOMI01aTh B 33IaHHBI MOMEHT BPEMEHH
Bunumoe BeicoTa mosiroca MUpa Hajl TOPH30HTOM H €€3aBUCHMOCTD OT XapakTepuCTHKa OTIHYUTEIBHBIXOCOOCHHOCTEH CyTOYHOrO
JIBIKEHHUE 3Be3]1 Ha reorpadruecKoil IMUPOThIMecTa HabmroaeHns1. HebecHbIi MeprTiaH. JIBIDKCHU3BE3]T Ha MOJI0CAX, SKBATOPE U B CPEIHUX MIMPOTAX 3eMITH
2/4 PA3HIHBIX KynbmuHanus cetnit. OnpeieNieHne reorpapuueckon ImupoThI 1Mo
reorpadHICCKHX M3MEPEHHUIO BBICOTHI 3B€3/I B MOMEHT HX KYJIbMUHAIIUH
HIPOTAaX.
Bunumoe DKIIMNTHKA U 30/IMaKaIbHbIe cO3Be3ansA. HaKIOH SKIUIITUKA K XapakTepucTHKa 0COOCHHOCTEN cyToYHOro ABmxkeHus CoJHIa Ha
FOJIMYHOE JIBHKCHHE HeOecHOMY 3kBatopy. [Tonoxenue CoJHIIA HA SKIUNTUKE BJIHA MOJTF0CaX, SKBATOPE U B CPEAHUX MIUPOTAX3EMIIU
3/5 ConHia. DKIANTHKA PaBHOJICHCTBHI M COJTHIIECTOSIHUI. [3MeHeHre B TeUeHne rosia
) ) MIPOJIOIDKUTEIIHOCTH JTHS M HOYX Ha Pa3INYHBIX TeorpaduiecKux
IIHPOTaX
JIBrokenue u (’pagm Jlyna — Onmxkaiiiee k 3emiie HeOECHOE Teo, €€ eMHCTBEHHBIN N3yuenne ocHoBHBIX (a3 JIynsl.Onucanue nopsaka ux
Jlynbr. 3aTMeHus €CTECTBEHHBIN CITyTHUK. Hevpnoz[ obpareHus HnyI BOKpYr CMeHBI.AHa{II/B TIPHHHH, 110 kotopbiMJIyHa Bceria obpariieHa K
Contna u JIyHbi 3eMITH U BOKPYT CBOSH OCH — CHICPHUCCKUI (3BE3IHBII) MECSII. 3eMIICOIHON CTOPOHOIA.
4/6 ’ CHHOIMYECKUAMECSI] — MEPHOJT ITOJTHOM cMeHBI (a3 JIyHbI. Y cnoBust Omnucanue B3auMHOro pacrionoxenus 3emin, JIynst u ConHua B
HACTYIUICHHSI COTHEYHBIX U JIYHHBIX 3aTMEeHHHA. VX IepHOMYHOCTb. MoMeHThI3aTMeHHH.OObsICHEHHE IPUIXH, TI0 KOTOPBIM 3aTMeHust ColHIa
[onHble, yacTHBIC U KOJIbIIe0Opa3Hbie 3arMenus Connna. [TonHble n n JIyHBI HE TPOUCXOMAT KaXKIBI MeCsI]
yacTHble 3aTMeHusJIyHbl. [TpeaBprancienne Oynynmx 3aTMEHHUH
Bpewms u TouHoe BpeMs U onpezesneHye reorpaduueckoi 1oaroTsl. Yacosble TTonroroBka u npe3eHTanus COOOIIEHUsI 00 UCTOPUH KaJleHaapsl.
5/7 KaJICHIaph mosica. MecTHOe UIIOSICHOE, JIeTHEe U 3UuMHee BpeMsi. Kanengaps — AHanu3 HeoOXOIMMOCTH BBEAECHUAYACOBBIX MOSICOB, BUCOKOCHBIX
cHCTeMa cueTa JUTHTENIbHBIX MPOMEKYTKOB BpeMeHH. MIcTopus KaleHaaps. | JIETH HOBOTO KaJCHIAPHOTO CTHIIS
BucokocHble royibl. CTapblii 1 HOBBIH CTHIIb
Crpoenne CoJiHeuHO# cucteMbl (7 4acoB)
PazButue T'eonentpuueckas cucrema mupa Apucrorens-IItonemes. Cucrema TTonroroBka u npe3eHTaIus COOOIIECHUS O 3HAYCHUH OTKPBITHI
1/8 Tpe/ICTABIICHHH O SMUIMKIIOB ¥ TUGPEpEeHTOB I 00bICHEHUS TieTaeo0pa3Horo apkenust | Komepruka u [Nanmunes st GopMHpOBaHUS HAYYHOW KaPTHHBI MUPA.

CTPOEHHUHU MHpa.

maneT. Co3nanue KonepHUKOM relIMoleHTPHYECKON CHCTEMBIMUPA.
Poub INanuiies B cTaHOBJICHWM HOBOM CHCTEMbI MUpa

OO0OBbsICHEHHE METIICO0PA3HOrO JIBIKEHUS TUIAHET C UCIIOJIb30BaHUEM
SMULMKIOB U U hepeHToB




Kouguryparwn BHyTpenHune u BHeIIHHE U1aHeThl. KoHdurypamnuu mnaner: Onwcanue ycIoBUH BUANMOCTH IIJIAHET, HAXOSIIUXCS B PA3IMIHBIX
2/9 mianer. CuHOAMYecKuii | MPOTHBOCTOAHHE H COCTUHECHHUE. [Nepronuyeckoe U3MEHEHUE YCIOBUH koH(purypanusax. Pemenne 3a1a4 Ha BEIYUCIICHNE 3BE3HBIX IEPHUOAOB
TepHOT BHUJMMOCTHY BHYTPEHHUX M BHEITHUX I1aHeT. CBsI3b CHHOAUYECKOTO U oOpaleHus! BHyTPEHHUX U BHEUIHUX IIaHET
) CHJICPUYECKOT0 (3BE3/IHOT0) NMEPUOJIOB O0pAIICHUS IJIAHET
3aKOHBI IBUXEHUS Tpu 3akona Kennepa. Dmurc. MI3MeHeHHEe CKOPOCTH JBHKEHHS Amnanu3 3akoHoB Kerepa, HX 3Ha4SHUS TS pa3BUTHS HU3UKU H
mrateT CoMHeYHOM IUTaHEeT I10 AIUTMNTHYeCKuM opouTtam. OTkpeitie Kemiepom 3akoHOB acTpoHoMuH. Perienue 3a1a4 Ha BBIYMCIICHNE PACCTOSHUH IIJIAaHET OT
3/10 CHCTEMBI JBIDKEHUS TUIaHET — BaKHBIN IIarHa ITyTH CTAHOBJICHUSI MEXaHUKH. ConHila Ha OCHOBETpeThero 3akoHa Kermepa
’ TperuiizakoH — OCHOBA JJIs1 BRIYMCIIEHUSI OTHOCUTEIHHBIX PACCTOSTHUI
wtaHet oT ConHna
Omnpenesnenne Pasmeps! 1 popma 3emin. Tpuanryssius.[ oprH30HTATBHBIH Perenue 3a1a4 Ha BEIMUCIICHHUE PACCTOSIHUI U pa3MepoB 00BEKTOB
411 PacCTOSHMIA U pa3sMepos | Mapaake. YrnoBele unuHelHbie pa3Mepsl Tes1 COTHEYHOH CHCTEMbI
ten B ConHeyHOU
CHUCTEMC.
ITpakTrdeckas ITnan Conmueunoi cucreMsl B Macitadel cM k 30 MIIH KM C TToctpoenue rana CoTHEUHOW CHCTEMBI B TPUHSATOM MaciuTade
5/12 | pabora ¢ miaHOM yKa3aHHEM IMOJIOKEHHUSIUIAaHET Ha OpOUTaxX COTJIacHO CyKa3aHHHUEM IOJIOKEHHs IUIaHeT Ha opOuTax. Onpenenenue
CONMHEYHOH CHCTEMEI JMaHHBIM«IIIKOBHOr0 aCTPOHOMUYECKOT0 KAICHAAPS» Ha TEKYIIHH BO3MO)KHOCTH MX HAOJIIOJICHUS HA 3aJJaHHYIO 1aTy
) y4eOHBIH TOJ
OTKpBITHE U IMoaTBepxneHne cupaBeNTABOCTH 3aKOHATATOTEHUS 1St JIyHBI 1 Pemmenne 3ama4 Ha BbUKCIeHHE Macchl taneT. OObICHeHHEe
6/13 | MpUMeHeHue 3aK0Ha maHeT. Bosmymenus B nsmxeHnu ten ConHedHol cucteMbl.OTKpBITHE MEeXaHH3Ma BO3HUKHOBEHHS BO3MYIIIEHUH U IPUIIMBOB
BCEMUPHOTO TATOTEHHS maneTsl HentyH. Onpenenennemaccsl HeOecHbIX Ten. Macca u
" | maorHOCcTh3eMiu. [IpHITUBEI M OTIIHBEI
JBmkenue Bpewms crapra KA u paekropuu nosera K mjiaHeTam U Ipyrum IoaroroBka u npe3eHTays coodmenus o KA, uccnemayrommx
MICKYCCTBEHHBIX teraM COTHEUHOH CHCTEMBI. BBITIOTHEHNE MaHEBPOB, HEOOXOAUMEBIX I | mpupoxy Ten COoTHEYHOH CHCTEMBI
7/14 | criyTHuKOB H ITOCAJIK! Ha TMIOBEPXHOCTH TUIAHETHI MM BBIXOJa Ha OPOUTY BOKPYT Hee
KOCMHUYECKUX
armaparoB (KA).
IIpupona Tex cosnevHoii cuctemMnb! (8 4acoB)
ComaeyHas I'unotesa o popmupoBanuu Beex Ten CONMHEUHOH CHCTEMBI B AHaJn3 OCHOBHBIX TTOJIOKEHUH COBPEMEHHBIX IPEACTaBICHUH O
1 crerema kak KOMIUIEKC gp60uecce ZTATENbHON SBOMIOLIHA XONOHOTO Fa30MbUIeBOro obnaxa. MIpoucxoxieHu: Tes1 COTHEYHOH CUCTEMBbI
'BSICHEHHE UX TIPHUPOABI HA OCHOBE ITOW TUIIOTE3bI
/15 | Ten, umeromux oo1ee PHpOT
MIPOUCXOXKICHUE.
3emis u JlyHa - Kpatkue cBenenust o npupoze 3emid. Y CI0BUS Ha IIOBEPXHOCTH Ha ocHoBe 3HaHui U3 Kypca reorpadguu CpaBHEHHE TPUPOJIBI 3eMITH
JIBOMHAS TIaHETa Jlynsl. /IBa THIIA TYHHOI TOBEPXHOCTH — MOPS U MaTrepuku. ['opsl, cnpupopoit JIynsl. OObsicHeHHe IPUUUHBI OTCYTCTBUS Y JIyHBI
Kkpatepsl 1 npyrue popmsl penbeda. [Iporeccs hopmupoBanus arMocdepbl. Onrcanne OCHOBHBIX ()OPM JTYHHOH MOBEPXHOCTH U HX
2/16 noBepxHocTH JIyHBI U ee pernbeda. Pe3ynbpTaTel nccnenoBanuii, TIPOUCXOXK/ICHUSI.
MIPOBEICHHBIX aBTOMATUYECKUMH allllapaTaMi U aCTPOHABTAMHU. TloaroroBka u Mpe3eHTAUS COOOIEHHUs 00 MCCIe0BaHusIX JIYHBI,
Buyrpennee crpoenue JIynbl. XUMHUYECKUil cOCTaB JIyHHBIX TTOPOJ. MIPOBEACHHBIX CPEICTBAMH KOCMOHABTHUKU
O6napyxenne Boxs! Ha JIyre. [lepcexkTuBs! ocBoeHNUS JIyHBI
JIBe TpymIisl AHanu3 OCHOBHBIX XapaKTEPUCTHUK IIJIaHeT. Paznenenue miaHeT no Amnanu3 TabIMYHBIX JAHHBIX, IPU3HAKOB CXOACTBA M Pa3IMUMil
317 | ynamer. pa3Mepam,mMacce u cpeiHei IioTHocTy. [1aneTs! 3eMHOM Tpynbl 1 M3y4aeMbIX00BEKTOB, KiIacCH(pUKaIrs 00bEKTOB
IJTAHETHI-TUTaHThI. VX pazmiuus
[pupoa riaHer CXOICTBO BHYTPEHHETO CTPOSHHUS 1 XUMUYIECKOTO COCTaBA IIaHET Ha ocHoBe 3HaHMI (HU3NYECKHX 3aKOHOB OOBSCHEHUE SIBJICHUI 1
3¢MHO TPYIITIBI 3eMHO# rpynmsl. Penped moBepxuocty. BynkaHH3M U TEKTOHUKA. IIPOLIECCOB, MPOUCXOAAIINX B aTMocepax mianeT. Onucanue u
MerteopuTHble KpaTepbl. OcOOEHHOCTH TEMIIEPATypPHBIX YCIOBUH Ha CpaBHEHHENPHPOIbI IIaHET 3eMHOH rpynmnbl. OObsCHEHHE IPUINH
4/18 Mepkypuu, Benepe u Mapce. OTiauuusi cocraBa arMocgepbl 3eMiIH OT CYyLIECTBYIOIMXpa3nuuuii. [IoAroToBKa u mpe3eHTaIus COOOLICHHS O

atmocep Mapca u Benepbl. Ce30HHBIE M3MEHEHHsI B aTMoc(epe U Ha
noBepxHocty Mapca. CocrostHue BoJipl HA Mapce B MPOIILJIOM U B
HacTosiIee BpeMsi. DBOJIOLMS MPUPOAbI I1aHeT. [Ioucku Ku3Hu Ha

pe3ynbTaTax UCCIIeI0BaHU MIaHET 36MHON TPYIIIIbI




Mapce

Ypoxk-nuckyccust

OO6cyxaeHne pa3InYHbIX aCIIEKTOB MPOOJIEM, CBSI3aHHBIX C

TToxroToBka u npe3eHTaIms CoOOIIEHHS MO ATOH MpodIeme.

5/19 | «IlapHHKOBHIi d(pexT: | CYIECTBOBAHNEM NAPHUKOBOrO a¢dekra u ero posu B GOpMUPOBAHUH U VYyactue B AUCKyCCUI
TOJTB3 HITH BPeAD» COXPAaHEHNH YHUKAJILHOW MPUPOABI 3eMIU
[i1aHeTBI-TUTaHTEL, XUMHAYECKUI COCTaB ¥ BHYTPEHHEE CTPOCHHUE TIaHET-TUTAHTOB. Ha ocHoBe 3HaHuUIt 3aKOHOB (PU3MKH OMTUCAHUE MTPUPOJIBI TITAHET-
VX CIIYTHHKH U KOJBIA. HcTounuku sHepruu B HeApax mianeT. O0navyHblil OKPOB U ruranToB. [ToaroToBKa u npe3eHTays cooOIIEeHHs 0 HOBBIX Pe3ybTaTax
6/20 aTMocdepHas nupkyssinus. PazHooOpas3ue npupoasl CIlyTHUKOB. HCCIIeIOBaHUH TUIaHET-TUTAaHTOB, UX CITyTHUKOB U KOJIELl. AHAIIU3
CXOICTBO MPUPO/IBI CITYTHUKOB C MTAHETAMU 3€MHOM Ipymiibl U JIYHOM. OIpe/ICIICHUS TIOHSATHS «TUIAHETa»
Hanuuue atmocdep y kpynHe#mmx cnyTHukoB. CTpoeHHe 1 COCTaB
KoJIel|
Majsie Tea Acrepouapl TmaBHOTO Tosica. MIX pa3Mepsl ¥ YuCIeHHOCTh. Maibie Omnrcanue BHEIIHETO BU/a aCTePOUI0B U KoMeT. OObsCHEHUE
CoOJIHEYHOM CHCTEMBI tena nosica Kotinepa. [ImyToH 1 apyrue KapaukoBble IIaHeThl. KoMeTsl. IIPOLIECCOB, MPOUCXOAAIINX B KOMETE, IPH U3MEHEHUH €€ PACCTOSHUS OT
7/21 Wx crpoenne u cocraB. Opoutkl komer. O01as YUCICHHOCTh KOMET. Comnnua.
KomertHoe obmako OopTa. AcTeponIHO -KOMETHAs OMTaCHOCTh. Bo3- TTonroroBka u npe3eHTalus CoOOIIEHHUS O criocodax
MOKHOCTH U CIIOCOOBI €€ TPEIOTBPAIICHHUS OOHAaPYKCHHUSOMACHBIX KOCMUYIECKUX O0BEKTOB U MPEAOTBPAIICHHS X
CTOJIKHOBEHHS € 3emIieit
MeTeopsl, Opnunounble MeTeopbl. CkopocT BcTpeur ¢ 3emiieii. HeGombime Ha ocHoBe 3HaHMS 3aKOHOB (PU3HMKH ONMCaHKUE U OOBSICHEHHE
GOJIHIBL, METCOPHTBL. Tena (MeTeopouael). MeTeopHbIe OTOKH, UX CBA3b ¢ KoMeTaMu. KpynHble | sBieHui meteopa u 6onuna. [lonroroBka cooOIIeHus 0 MaieHuH
8/22 Tena. SInenne 6onuaa, magenue Meteopura. Kimaccuduxarust HanboJIee N3BECTHBIX METCOPUTOB

METEOPHTOB!
JKeJe3HbIe, KAMECHHBIC, JKeJIC30KaMEHHBIC

CoaHue u 3Be31b1 (6 4acoB)

CoHue: ero Wcrounuk saepruu ConHIa U 3B€3]] —TepMOsICpPHBIE PEaKIIHU. Ha ocHoBe 3HaHMI (PU3NYECKHX 3aKOHOB OITMCAaHUE U OOBSICHEHHE
1/23 | cocTas u BHyTpeHHee Iepenoc »neprun BEyTpr Conana. CTpoeHHe ero atMochepsl. SIBTICHHITH TIpoIieccoB, HabmoaaeMbIx Ha Comaite. OnmcaHue IponeccoB,
CTpoeHHe I'panynsuus. Conneunas kopona. OOHapyXeHHe TIOTOKa CONMHEYHBIX MIPOUCXOIIHX ITPU TEPMOSAEPHBIX PEAKIUSXIPOTOH-TIPOTOHHOTO ITUKJIA
) HEUTPUHO. 3HAYCHUE ITOTO OTKPBITHS 1151 PU3UKH U aCTPOPHU3UKH
ComnaeuHas IIposiBieHus: COMHEUHON aKTUBHOCTHU: COJTHEUHBIE TISITHA, Ha ocHoBe 3HaHwMii 0 M1a3Me, ONyYEHHBIX B Kypce (PH3HKH,
AKTHBHOCTD U 6 IpOTyOepaHIIbl, BCIBIIIKH, KOPOHATBbHBIE BEIOPOCH! Macchl. [1oTokn orcaHue 00pa30BaHus MSTEH, IPOTYOSPAHIIEB HAPYTUX POSIBICHHN
2/24 | BimsiHue Ha 3eMITIO COITHEYHOI! T1a3Msl. VX BIHSHHEHA COCTOSIHAE MarHATOC(eps! COJIHEUHOH aKTMBHOCTH. XapaKTEPUCTHKA IPOLECCOB COTHEUHOU
’ 3emiu.MarHutHble OypH, TIOJISIPHBIE CUSHUS UAPYTHE TeohU3nIECcKre AKTHBHOCTY M MEXaHH3Ma HXBIHSHIS Ha 3eMITIO
SIBIICHU S, BIUSIOLME HA PATHOCBS3b, COOH B JIMHUSX DJIEKTPOIIEPEaaty.
ITepron M3MEHEHMs COTHEUHON aKTUBHOCTH
dusnueckasa 3Be3/1a — MPUPOJHBII TepMOAIepHBIH peakTop. CBETUMOCTH OmnpezesneHne MOHITUS «3Be3/1a». Y Ka3aHHe ITOJIOKEHHS 3Be3]1 Ha
TIPHPOJIA 3BE3T 3Be316l. MHOTOOOpa3uemupa 38e3/1. Mx crekrpanbHast Kiacch(pUKaIist. JUarpaMMe «CIEeKTp — CBETUMOCTB»COTJIACHO UX
3/25 3Be3/bI-TUTAaHThI U 3Be3/IbI-Kapiuku. JluarpamMma «criekTp — XapaKTepUCTHKaM. AHaIN3 OCHOBHBIX TPYIII JHarpaMMbl
CBETUMOCTEY./[BOITHBIE 1 KpaTHBIE 3BE3/Ibl. 3BE3IHBIECKOILICHU. X
COCTaB U BO3PacCT
[Tepemennbic U Hedeunnb — npupoHbie aBTOKOJIEO0ATEIIbHBIE CUCTEMBI. Ha ocHoBe 3HaHM#i M0 (U3KKE OMHMCAHUE MYJILCAIIUH HeQen1 Kak
HECTAILHOHAPHEIC 3aBHCHMOCTb «IIEPHOJ —CBETUMOCThY. 3aTMEHHO-IBOMHBIC 3BE3/IBI. aBTO-KoJebaTesIbHOro npouecca. Iloaroroska coodueHus o crocodax
4/26 3BE3IbL Benbiku HoBbIX — siBIIeHHE B TECHBIX CUCTEMaX JBOWHBIX 3BE3/. 00HapyXEHUs «IK30IIAaHET» U MOJIyYeHHBIX pe3ybTaTax
' OTKpBITHE «IK30IJIaHET» — IUIAHET U TUIAHETHBIX CUCTEM BOKPYT JAPYrHX
3BE3]1
DBOJIIOLMS 3BE3I. 3aBUCHMOCTb CKOPOCTH U MPOJOJIKUTEILHOCTH BOJIIOLMH 3BE31 OT Ha ocHoBe 3HaHMi 110 (hU3MKE OLIEHKA BPEMEHH CBEUYEHUsI 3BE31bI IO
5/27 ux Maccol. Bernbiika CBepXHOBOI — B3pBIB 3B€3/Ibl B KOHIIE €€ W3BECTHOM Macce 3aracoB BOAOPO/IA; LIS ONMCAHUS IPUPOJIbI 00BEKTOB
sBooIK. KOHEYHbIe CTauu )KU3HU 3Be3/: Oeible KapJnKy, Ha KOHEYHOM CTaJIM1 SBOJIIOLIUH 3BE3]]
HEUTPOHHBIE 3Be3/IbI (ITYJIbCAPbI), YEPHBIE JBIPBI
6/28 ITpoBepounas ITpoBepounas padora o remam: «CtpoeHre COTHEUHON CHCTEMBI, TToxroroBka K mMpoBepovHO padore.

pabota «CoiHIle n

«[Ipupona ten ComHeuHO# cucteMbl», «CONHIIE U 3BE3/IbI»

IIoBTOpenue:




CoiHeyHast CHCTEMAaY.

—OCHOBHBIX BOIIPOCOB TEM;
—croco0O0B pelIeHHs 3a1a4;
—TIPUEMOB MPAKTUYECKOI paboThI ¢ miIaHoM COTHEYHON CHCTEMBI

CTtpoeHue u 3BOJIIOLMS BeeleHHOH (5 yacoB)

Hama I'anaktuka.

Pasmeps! u crpoenue I'anakTuku. PacrionoxkeHnue U IBU>KEHUE
Comnma. [Tnockas u chepraeckas moacucTeMs! [amakTuky. SAapo u

Ommicanne cTpoeHus U cTPYKTYpsI [amaxktuky. V3ydeHne o0beKTOB
IUTOCKOH U cheprueckoii moacucTeM. I1oaroToBKa cOOOMEHHS O

1/29 cnipanbHble pykaBa [anakrtuku. Bpamenue [anaktuku u npodiema pa3BUTHUHUCCIIENOBaHNN [ amakTuku
«CKPBITON Macch»
Harma ajakTuka. Pamronsnyuenue mex3Be3nHoro Bemiectsa. Ero cocras. OGnactu Ha ocHoBe 3HaHuii o pusnke oObICHEHHE PA3ITMYHBIX MEXaHU3MOB
2/30 3Be31000pa3oBanusi. OOHApY)KEHHE CIOKHBIX OPTaHUYECKUX MOJICKYIL. pamuonsnydeHus. Omicanue nporecca GOPMUPOBAHUA3ZBE3 U3 XOJIOJHBIX
B3anMocBsi3b 3Be371 M MEK3BE3THON cpenbl. [InaneTapHble TYMAHHOCTH — | Ta30MBUIEBBIX 00JIAKOB
OCTaTKH BenbleKk CBEPXHOBBIX 3BE3]T
Jlpyrue 3Be3HbIE CriupasbHbIe, JUIMITUYECKUAE U HEMTPaBIIIbHBIC TATAKTHKH. X Onpenenenue Tunos rajaktuk.IToaroropka cooduieHus o
CHCTEMEI — TATTAKTHKIA. OTJIMYUTEIBHBIEOCOOEHHOCTH, pa3Mephl, Macca, KOJIUYECTBO 3BE3/I. HaMOOIECMHTEPECHBIX UCCICIOBAHUAX TATAKTHK, KBa3apOB U IPYTHX
3/31 CBepXMacCUBHBIC YePHBIC JBIPBIB SIIpax ranakTuk. KBasapsl u JIATICKUX 00BEKTOB
pamuoranakTiku. B3aumoneiictByromue ranaktuki. CKOIUICHHS 1
CBEPXCKOILICHHS TAJIAKTUK
KocMmonorus O6mas Teopus orHocuTenbHOCTU. CranmonapHas Beenennas A. ITpumenenue npunnmna Jomiepa s 00bsSICHEHUS «KPACHOTO
Hauama XX Beka. OuiHmreiiHa. Beisog A. A. @puamMaHa 0 HecTalMOHAPHOCTH BeeeHHOM. CMEIICHUSD.
4/32 «KpacHoe cMmelieHre» BCIIEKTpax rajakTHK U 3aKOH Xa00ia. TTonroroBka cooluieHust 0 aesitenbHOCTH Xa001a u dpuamana.
Pactmmmpenue BeeneHHON MpOUCXOIUT OHOPOAHO U U30TPOITHO JlokazaTenbCTBO CHpaBeIMBOCTH 3aKoHa Xa00ma it HalmonaTens,
PAcCIIOJIOKEHHOT O B JIF000i TajakTuKe
OCHOBBI T'unore3a I'. A. 'amoBa o ropsiuem Havane Beenennoid, ee TTonroroBka u npe3eHTalus CoOOIIEHHS O esITeIbHOCTH ['aMoBa 1
COBPEMEHHOI 000CHOBaHUE U TIOATBEpKAcHUE. PennkroBoe nznydenue. Teopus naypeatoB HobeneBckoii mpemun o Gu3mke 3a paboThl 0 KOCMOJIOTUN
5/33 KOCMOOHI Bonbmoro B3peiBa. OOpa3oBaHHe XUMUYECKUX JIEMEHTOB.

dopMupoBaHUE ralakTHK U 3BE3]. Y CKOpEHHUE pacipeHus Beenennoil.
«TemHast JHeprus» 1 aHTUTATOTCHUE.

7Ku3Hb 1 pa3ym BO BcesleH

HOil (2 yacoB)

1/34

Ypok —
KOH(epeHLusI
«OIMHOKY T MBI BO
Bcenennoit?»

2/35

Ypoxk —
KoH(pepeHTmsI
«OIMHOKY T MBI BO
Bcenennoit?»

ITpobGnema cyrecTBOBaHUS KU3HU BHE 3eMIIH. Y CIIOBHSI,
HEOOXOUMBIC [T Pa3BUTHS KU3HH. [IOMCKH JKU3HH Ha MJIaHETaxX
Conneuynoii cuctemsl. CI0KHBIE OPTaHUYECKHE COETUHEHHS B KOCMOCE.
CoBpeMEHHBIC BO3MOXKHOCTH PaIHOACTPOHOMUHU U KOCMOHABTUKH IS
CBSI3U C JPYTrUMHUIMBIIIM3AIMAMU. [[I1TaHETHBIC CUCTEMBI Y APYTHX 3BE3/I.
UenoBe4ecTBO 3asBISIET O CBOEM CYLIECTBOBAHUI

IoaroroBka 1 mpe3eHTaus COOOMEHUS O COBPEMEHHOM COCTOSTHHU
HAYYHBIX UCCIIEIOBAHUM 110 ITPoOIIeMe CYIECTBOBAHUSI BHE3EMHON JKU3HU
BoBceneHHO#. YuacTue B IMCKYCCHH 110 3TOW npodiieme




