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YTBEPXIAIO
3aM. tupextopa o YP I'BIIOY

PexoMeHa0BaHO K YTBEPIKACHHIO

Hayuno- metoquueckum coserom ['BIIOY PJ] «JlepbeHTckuii mpodecCHOHATBHO-
JepOenTckuii poecCHOHATEHO-TIEIArOTHIECK I IeAAroruyecknii Komemk uM. I'.b.
rkoiuemk uMm. I'.b.Kaznaxmenosa 2 r/l{&”aXMeﬂOBa»
7/ Jppeef Maxmynosa HI.
YTloamuck ®UO
J1.0f 2022r.

PaGouas nmporpaMma y4eOHOM AUCIUILINHEI pa3paboTaHa Ha OCHOBE:

- @®enmepalbHOTO TOCYIAPCTBEHHOTO 0Opa3oBarensHoro ctannapra (naiee - ®I'OC) u npumepHOit
MPOrpaMMBbI CPEeTHETO (MTOITHOTO) O0IIero 00pa30BaHUs IO ACTPOHOMUH TI0 CTIEIUATBHOCTH:

49.02.1. ®wusunyeckas KyJabTypa

- PaGouero yueOHoro raHa o0pa3oBaTenbHOTO yupexaeHus Ha 2022/2023 y4eOHslii roj

Opranmsanus-pa3padoruynk: ['ocynapcTBeHHOE 010keTHOE IPO(ECCHOHATBHOE 00pa30BaTeIbHOE YUPEKACHHE
P/ «/[lepOentckuii mpoeccnOHaNbHO - MeJarornuecKui KOJIIIEIK UM.

I'.b.Kasnaxmenosa»

Pa3paboTuuk:

-bonarosa Mcmupa KaxpumanoBna npenogasateins ¢pusnko-maremarnieckux aucuuminda ['BIIOY PJ]

«/lepOenTckuii mpodeccnonanbHO - egarorndeckuil komremk umenn ['.b.Kaznaxmenosa»

Penensenr:

-ParumxanoBa I'.C. - KaHAuJaT MaTCMAaTUYCCKUX HAYK, JJOLICHT.

PexomennoBana metoandeckum coBetoM I'BIIOY PJI «JlepOeHTckuii mpodeccHOHAIbHO - TIeJarorHaecKuil

kosutemk umenu I'.b.KasnaxmeaoBa» [uist IpMMEHEHUs B Y4eOHOM IIpolLiecce.
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1. IACIIOPT PABOYEHN ITPOTPAMMBbI YYEBHOU JUCHUTIJIUHBI
OVY/. 6.08 ACTPOHOMMUSA

1.1. Oobaactn NMPUMEHECHU A paﬁoqeﬁ nmporpaMmmabl
Pabouas nporpamma yueOHOMN AUCIUTUIMHBIL SBIISETCS YaCThE0 OCHOBHOM 0011e00pa30BaTebHON MPOTrpaMMEI B
cootBeTcTBUM ¢ PI'OC mo crenmuanbsHOCTH 49.02.01. ®usuueckas KyJIbTypa

1.2. MecTo y4yeOHOIi IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI mnpodeccuoHaIbHOM

00pa3oBaTeIbHOI MPOrpaMMbl: 00111e00pa30BaTEIbHbBIC YUCOHBIC TUCIIUTUIHHBI,
OV]I. 6. 08 Acmporomus

1.3. He.]'lld H 3ada94M yqeﬁﬂoﬁ ANCIUIIJINHBI - TpCﬁOBaHI/IH K pe3yjibTaTaM 0CBOCHUS
y4eOHOM TUCHUILINHBI:

Uzyuenne actpoHOMUM Ha 0a30BOM YypOBHE cpenHero (TOJIHOTO) oOmero oOpa3oBaHWSl HAMpPAaBICHO Ha
JOCTHKEHUE CIIEIYIONIUX LeJeH:

OCO3HAaHWE TPUHLUINHATBHOW POJIM aCTPOHOMHH B TIO3HAHMW (YHAaMEHTAIBHBIX 3aKOHOB MPUPOABI U
(hopMHpOBaHNH COBPEMEHHOH €CTeCTBEHHOHAYYHON KapTHHBI MUPA;

npuoOpereHre 3HaHUH O (U3NYECKOH mHpupose HEOECHBIX TeNl M CHCTEM, CTPOSHHS M 3BOJIOLUH
Bcenennoii, mpocTpaHCTBEHHBIX M BPEMEHHBIX MacmTabax BcemeHHoii, Hamboliee BaXHBIX aCTPOHOMHUYECKUX
OTKPBITHAX, ONPEAECIUBIINX Pa3BUTHE HAYKH U TEXHUKHY;

OBJIAJICHUE YMEHUSMHU OOBSCHATH BHUIMMOE IIOJIOKCHHWE M [BIDKEHHE HEOECHBIX TeNl MNpPUHLUIAMU
OIIpEleNICHUs] MECTOIONIOKEHUSI M BPEMEHH II0 acCTPOHOMHYECKHMM OOBEKTaM, HaBBIKAMH IPAKTUYECKOTO
WCTIOJIb30BaHMs KOMIIBIOTEPHBIX MPUIIOKECHUH VIS ONPEIeNIeH s BUa 3Be31HOT0 He0a B KOHKPETHOM MYHKTE JUIS
3aJJaHHOT'O BPEMEHU;

pa3BUTHE TMO3HABATENFHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipolecce
npuoOpeTeHnss 3HAHUKH 10 AacTPOHOMHUHM C HCIIOJNB30BAHUEM pPAa3lIMUHBIX HCTOYHUKOB WH(OpMAIMK H
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WCTIOJIb30BaHKE MPHOOPETEHHBIX 3HAHWH W YMEHWH JJIsl PElICHUs] MPaKTUYECKUX 3a/la4 TTOBCETHEBHOM
KU3HU;

(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS;

(hopMHpOBaHNE HABBIKOB MCIIOJIb30BaHMS €CTECTBEHHOHAYYHBIX U OCOOCHHO (PU3MKO - MaTeMaTUIECKUX
3HAaHUH A1 OOBEKTHBHOIO aHANIM3a YCTPOWCTBA OKPYXKAIOIIET0 MHUpa Ha MPHMEpPE TOCTHKEHHH COBPEMEHHOU
acTpo(U3UKH, ACTPOHOMUHU U KOCMOHABTHKH.

B pesynbrare u3ydyeHus acTpoHOMHUH Ha 6a30BOM YPOBHE YUEHHK JIOJIKEH:

3HATH/IMIOHUMATH:

CMBICT TIOHATHI: TEOIIEHTpPUYECKass M TEIHOIEHTPUYECKas CHCTEMa, BHJIMMAas 3BE3[HAs BEIMYMHA,
CO3BE3/IHe, MPOTUBOCTOSHUS U COEANHEHUS IIIAHET, KOMETA, aCTEPOU/I, METEOp, METEOPHUT, METEOPOH]], TUIAHETA,
CIYTHHK, 3Be3na, ConHeuyHast cucrteMa, | amakthka, BceneHHas, BceMHUpPHOE M TOSICHOE BPEMs, BHECOJHEYHAs
1aHeTa (9K30IUTaHETa), CIIEKTpalibHas KiIacCU(UKAIMs 3Be3[, NapauiakC, PEIMKTOBOE H3IydeHue, boipmioif
B3peiB, uepHas npipa;

CMBICH (PU3MYECKUX BETMYHH: TApCEK, CBETOBOM 0, aCTPOHOMHYECKAs €ANHUIIA, 3BE3AHAS BEIMUNHA;

CMBICH (pr3UYECcKOTo 3aKoHa Xao0a;

OCHOBHBIE ATAIbl OCBOEHUSI KOCMHUYECKOTO ITPOCTPAHCTBA;

TUIOTE3BI MPOUCX0KIeHUs] COTHEUHOW CUCTEMBI;

OCHOBHBIE XapaKTEPUCTHKH U cTpoeHre CoHIa, COTHEYHOH atMoc(epsl;

pa3mepsl ['anakTuky, nojoxeHue U nepuox ooparieHust CoHIla OTHOCUTEINIBHO IIeHTpa [anakTuky;



YMeTh:

NPUBOJUTH TMPUMEPHL: POJIU ACTPOHOMHH B PAa3BUTHUU ITUBHIM3ALMH, MCIOJIB30BAHUS METOJI0B
UCCIEOBAaHUNM B AaCTPOHOMMHU, PA3IUYHBIX JMAMA30HOB AJICKTPOMATHUTHBIX HW3IMYyUYCHUU [UIsI TOMyUEHUS
uHpopmanun 06 oObexTax BceneHHOH, moyyeHns acTpOHOMHYECKOH HHGOpMaKK ¢ TIOMOIIBI0 KOCMHUYECKUX
anmnapaToB U CHEKTPAIbHOTO aHAJIN3a, BIMUSHUSA COJTHEYHON aKTUBHOCTH Ha 3EMITIO;

OTIMCHIBATh M OOBSACHATH: PA3NUIMs KaJleHAAPeH, YCIOBH HACTYIUICHHUS COTHEYHBIX M TYHHBIX 3aTMEHHM,
(hazer JIyHBI, CyTOYHBIE JABWKEHUS! CBETHII, PUYWHBI BOSHUKHOBEHUS MPWJINBOB W OTJIMBOB; MPHHIUIT AEHCTBUS
ONTUYECKOTO TEJEeCKOINa, B3aWMOCBS3b (H3UKO -XUMHUYECKHX XapaKTEPUCTHUK 3Be3]] C HCIOJIH30BAaHHEM
IarpaMMbl "TIBET-CBETUMOCTSE", (U3HUECKHE IMPHIHHBI, ONMPEACIISIONIEC PABHOBECHE 3BE31, HCTOYHHUK SHEPTHH
3Be3]] U MIPOUCXOXKIEHNE XUMHYECKUX IIEMEHTOB, KpaCHOE CMEIeH e ¢ TToMoIIbio ddekra Jomnepa;

XapaKTepH30BaTh OCOOEHHOCTH METOJOB MO3HAHMWA ACTPOHOMHH, OCHOBHEBIE 3JIEMEHTHI M CBOMCTBA
riaHeT COJHEYHOM CHCTeMbI, METOIbl ONpENeNeHHs PACCTOSIHUHA W JHMHEHHBIX pa3MepoB HEOECHBIX Ted,
BO3MOJKHBIE ITyTH IBOJIOIUH 3BE3]] pA3IMUYHON MacCCHhI;

HaxXoJWTh Ha HeOe OCHOBHBIE co3Be3aus CeBepHOro moiyuiapus, B ToM yucie: bonbmas Menseauna,
Masnast Measenuna, Bosnonac, Jlebens, Kaccuonesi, OproH; cambie sipkue 3Be37b1, B TOM uncie: [lonsgpHas 38e31a,
Apkryp, Bera, Kanenna, Cupuyc, berensreiize;

WCIOJIb30BaTh KOMITBIOTEPHBIE MPUJIOKEHUS JUIsl omnpeaeneHus nosoxkeHuss Comuila, JIyHs! U 3Be3] Ha
MO0YI0 ATy ¥ BpeMsI CYTOK ISl TAHHOTO HACEJIEHHOTO MYHKTA;

WCTIONB30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUIECKON JeSTEFHOCTH U TIOBCEAHEBHOM KU3HH
TUTS:

MMOHWMAaHUSl B3aMMOCBSI3M ACTPOHOMHH C JAPYTUMH HayKaMH, B OCHOBE KOTOPBIX JIeKaT 3HAHHUSA II0
aACTPOHOMUH, OT/ICIICHHE €€ OT JDKCHAYK;

oneHnBaHus WH(MOpMaluu, cojepxameics B coobmenusx CMU, MaTepHeTe, HaydHO - TMOMYJSPHBIX
CTaThsX.".

OcBoeHHE COCPIKAHUS YUSOHON MUCIMILIMHBI «ACTPOHOMHUS» 00ECIeUnBaET JOCTHKCHUE CTYICHTAMU
CIIeTyIOIINX PE3yIbTaTOB:

1.4. KosinuecTBO 4acoB Ha OCBOeHHE padoyeil MPOrpaMmbl y4eOHOM JUCHUIITTHHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaromierocsi 78 4acoB, B TOM YHCIIE:
00s13aTeIbHON ayAUTOPHOM yueOHOU Harpy3ku oOydaronierocs 34 4yacos;
CaMOCTOATENIbHOU paboThl 00yuarornierocs 44 yacon



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCITUILINHBI
2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Bup yueOHoi padoThI O6bem yacoB
MakcumajibHas ydyeOHasi Harpy3ka (Bcero) 78
Oo0s13aTesibHAsE AyIMTOPHAs YueOHasi Harpy3Ka (Bcero) 34
B TOM YHCJIE:
KOHTPOJIbHBIE PA0OTHI 2
[MPAKTUYCCKUE 3aAHSATHS 2
CamocrosiTesibHasi padoTa o0y4yamiuerocs (Bcero) 44

B TOM YMCJIE:

- IpopabOTKa KOHCIIEKTA 3aHSATHH;

- paboTa ¢ yueOHOI TUTEpaTypoii;

- penieHue 3aaad;

- MOJITOTOBKA K 3a4ETYy;

- HallMCaHue COOOLIEHUH U T0KJIaJ0B;
- MOJATOTOBKA TBOPUYECKUX 3aJaHU;

- I3TOTOBJICHHE KPOCCBOPJOB.

Ilpomexncymounas ammecmayus oughghepenyuposannslil 3auem




2.2. TemaTu4ecKHii IJIAH U COJIeP:KAHUE YUEOHO TUCHUIINHBI KACTPOHOMMSD)

HanMeHoOBaHMe Copep:xaHne y4eOHOI0 MaTepHuaJia, CaMOCTOsITeJIbHasi padoTa O0bem Yposenn
pa3/iesioB H TeM 4acoB OCBOEHMSI
1 2 3 4
Paznen 1. ActpoHoMus, ee 3HAYEHHE U CBSA3b C IPYTMMH HAYKAMU 3
Cojzie [pkaHHE Y4eOHOro MaTepuaa. 2
Tema 1.1. 1 ACTpOHOMMS KaK HayKa. VICTOpHs CTAaHOBIIGHHS aCTPOHOMHH B CBSI3M C MPAKTHYECKAMH moTpeOoHocTMH. |1 2
IIpeamer acTpoHOMHUM DTalbl pa3BUTHS aCTPOHOMHUU. B3auMOCBSI3b ¥ B3aMMOBIHMSHUE aCTPOHOMHUU U JPYTHUX HayK.
Temal.2. Ha6monenus - |1 1 2
OCHOBBI ACTPOHOMMH [lonsitue «HeOecHas cdepa», OCHOBHBIE JMHMM W TOYKH, T[OPH30HTAJbHAs CHUCTEMAa KOOPAMHAT.
MHEeMOHUYECKHE TMPHEMBbl OMpPENENCHUs] YIIIOBBIX Pa3MEPOB PACCTOSHHUN MEXIy TOYKaMH HeOecHOH
chepbl. Teneckorbl KaK HHCTPYMEHT HATJISITHOW aCTPOHOMUH. BH/IBI TEIECKOTIOB U MX XapaKTePUCTHKH.
BreaynutopHas caMoCTOsITeNIbHAs padoTa 00yJaromuxcsl. 1 1
Coobmienne no reMe «Teneckonsl. O6cepBaTOpUID
Pa3znen 2.0CHOBBI NPAKTUYECKOH ACTPOHOMHUU 5
Coze |prkaHue yueOHOro Marepuana.
Tema 2.1. 1 2 1
3Be3/1bI M cO3Be3MUsA OmnpejielicHUe TOHITUS «3BE3/IHAs BEIMYMHA». BBeleHHe TOHATHS «CO3BE3/Me». OKBaTOpPHAIbHAs 2,3
Bunumoe n1BuxeHue 3e3n crcTeMa KOOpJIMHAT, TOYKH W JMHUM Ha HeOecHoW cdepe. McciiemoBanue BBICOTHI MOJIIOCA MUpPA HA
PasInYHBIX reorpaduvyeckux IWHUpoTax. BBegeHne MOHATHH «BOCXOASAIIEE CBETHIIO», «HE BOCXOALIEE
CBETHJIO», «HE3aXOIIIECe CBETWIIO», «BEPXHAS KyJIbMHHALMS», «HIKHAA KyJIbMHHaLUs». BpIBOJ
3aBHCHMOCTH MEXKIY BHICOTON CBETHJIA, €0 CKIIOHEHHEM U reorpauueckod UPOTOH MECTHOCTH.
Tema 2.2. 1. 2 2

I'oguynoe nBUKEHUE
Coanna. /[Buxenue u
¢a3e1 JIyHsl.

BBeneHnne MOHATHIA «JTHU PAaBHOIEHCTBUS» M «JIHU COJHIIECTOSHHS», aHAIN3 aCTPOHOMHYECKOTO CMBICTA
THEHl paBHOJEHCTBHSI W COJHIIECTOSHHS. BBeleHue MOHATHA <«OKIUNTHKaY. VccrnemoBaHue IBHKEHHS
ConHIla B TeyeHHE roja Ha (OHE CO3BE3IUH C HCIOIB30BAaHMEM IOABIKHOI KapTel. OOcyxneHue
[POJOKUTENBHOCTH THS M HOUX B 3aBUCHMOCTH OT IIUPOTHI MECTHOCTH B TEUEHHUE rojia. AHAIU3 MOJIEIH
B3aumozeicTBUs 3emin U JIynsl. CpaBHUTENbHAS XapaKTepUCTUKA (U3NYECKUX CBOMCTB 3eMid U JIyHBI.

AHamu3




SIBJICHUH COJIHEYHOTO W JIYHHOTO 3aTMEHMH, YCIIOBHMS WX HACTYIJICHHUS W HAaOMIOACHUS Ha Pa3IUYHBIX|
[POTAX 3EMIIH.

Tema 2.3.
Bpems# u kajeHgapb

[lepuonuueckrue WU MOBTOPSIOIIUECS MPOIECCHl KaK OCHOBA JJIsl U3MEPEHUS BpeMEHH. [[peBHUE Yachl.
Brenenue moHATHH «MECTHOE BPEMSI», «ITOSICHOE BpEMs», «3UMHEE BPeMs» U <JIeTHEe BpeMs». beIToBoe
M HaydyHOE TIOHITHE «MecTHoe BpeMms». Jleromcuncienwme B JpeBHOCTH. Vlcmomb3oBaHue
MPOJODKUATENBHBIX TEPHOANYECKUX MPOIECCOB U co3fmaHus KameHaapeidl. ColHedHble W JyHHBIC

KaJICHIApH U X cpaBHeHHE. CTaphlii 1 HOBBIM cTHiIH. COBPEeMEHHBIN KaJeHIAPb.

BHeayauTopHast cCaMOCTOSATEIbHAS paboTa 00yYarOIIMXCsl.

[ToaroroBka COOOIIEHMIT TT0 TEMAM:

[lonsTre «cymMepKku» B aCTPOHOMHHU.
YeTbIpe «11osica» cBeTa U ThMBI Ha 3eMiIe.
AcTpoHOMHYECKHE U KaJeHIapHble BpeMeHa roja.

Pa3znen 3. Ctpoenne CoJIHEYHOM CHCTEMBbI

Copep:kaHue yueOHOTo MarepuaJa.

Tema 3.1. Pazeutne |1
npeacTaBJIeHuii 0 CranoBnenue cuctemsl Mupa Apucrorens. ['eonentpuaeckas cuctema mupa Iltonemes. JloctonHcTBa
CTPOCHHMH MHPA. CHCTEMBI U ee orpaHn4eHus. [ ennonentpudeckas cucrema mupa Konepuuka. [Ipo0iemsl mpuHATHS
Kondurypauuu nianer. reJMOLIeHTpUYeCcKOi cucTeMbl Mupa. [IpenmyiecTsa u HezocTaTKU crcTeMbl Mupa KonepHuka.
I'paHnLIBI IPUMEHUMOCTH TE€JIMOLIEHTPUYECKOHN cucTeMbl Mupa. [loaTBEp)KAEHNE TENNOLIEHTPUYECKON
CHCTEMBI MHpa MU Pa3BUTHH HaOIr0IaTeNbHOM acTpoHoMuu. OcHoBHOM Matepuan Konduryparmn
IUIAHeT KaK pa3nnuue nojoxeHus CoNHIA U IIaHEThl OTHOCUTEIBHO 3€MHOTO HAOIOAaTeNs. Y CIIOBUS
BUAMMOCTH IIJTAHET MPH PA3IHMUHBIX KOHPUTrypauusx. CHHOINYECKUH U CUICPUIECKUI TEPHOIBI
oOparieHus maHeT. AHATUTHYECKas CBSI3b MEXKy CHHOAWYECKUM U CHIEPUYECKUM MEPHOAAMH IS
BHEIIHMX ¥ BHYTPEHHUX IIJIAHET.
Tema 3.2. L.
3aKOoHBI IBHKEHUSI OMIMPUYECKUH XapakTep HaydyHOro ucciemoBaHus Kerutepa. Dmimrmc, ero cBoicTBa. DIUIMNTHYECKHE
IJIaHeT opOuThl HeOecHbIX Ten. PopMynupoBka 3akoHoB Kerutepa. 3HaueHUe U TPaHUIBI IPUMEHUMOCTH 3aKOHOB

CoJIHeYHO#i CUCTEeMBbI

Kermepa. MGTOZ[BI OIIpCACIICHUA paCCTOHHI/Iﬁ a0 HEeOECHBIX Te: FOpI/ISOHTaJ'II)HHﬁ napajuiakc,
pa)_'[I/IOJ'IOKaLII/IOHHHﬁ METOA U Jia3€pHas JIOKalus. MCTOI[LI OIMpeACJICHUA PasMEPOB HEOECHBIX TeI:
MCTOJOJIOTMYCCKHUC OCHOBBI ONIPCACIICHHUS Pa3MCPOB 3emin SpaTOC(l)eHOM; MCTOJ TPUAHTYJIALIUH.

Tema 3.3. OTKpBITHE H

Ompenenenne paccTossHUA 70 M1aHeT COTHEYHOW CHCTEMEBI C ICTIOIh30BAHUEM CITPABOYHBIX
MarepuaioB. OnpeneneHue nojaoxxeHus miaHeT COJTHETHOW CHCTEMEBI C HCIIOIH30BAHUEM




NPUMEHCHHUE 3aKOHA
BCEMHUPHOI'0 TATOTCHUSA

naHHbIX  «IIIKOJBHOTO aCTPOHOMHMYECKOTO KalleHAaps» Ha TeKymuid ydeOHwld roj. ['paduueckoe
MpefcTaBieHue MoJoKeHus T1uiaHeT CONHEYHOW CHUCTEMBI C y4eToM MacmTaba W peabHOro
pacroyioxXeHnuss HeOECHBIX Tell Ha MOMEHT MpPOBEACHUS pPaldOThl. AHAIMTHYECKOE OKa3aTeIbCTBO
CIIPaBE/UIMBOCTA  3aKOHAa BCEMHUPHOTO TIATOTEHHUS. SIBIEHHWE BO3MYIICHHOTO JBIDKCHHS  Kak|
TOKa3aTeNIbCTBO CIPABEAJIMBOCTH 3aKOHA BCEMHMPHOTO TAroTeHUs. lIprMeHeHHMe 3akoHa BCEMHPHOIO
TATOTCHHS JUIS ONpEIeTICHHS Macc HEOECHBIX Tell. YTOYHEHHBIM TpeTnd 3akoH Keriepa. SIBienme
MPUJIMBOB KaK CJIEICTBHE YACTHOTO MPOSBIEHHS 3aKOHA BCEMUPHOTO TATOTEHUS IMPH B3aMMOJEWCTBUN
Jlynsr u 3emm.

Tema 3.4. /IBukeHue
HCKYCCTBEHHBIX
CIIYTHUKOB 1
KOCMHMYECKHUX aNNnapaToB
(KA) B CosiHeuHO¥
cucTemMe

OO01mas XxapaKTepUCTHKAa OPOUT M KOCMHUYECKHX CKOPOCTEH MCKYCCTBEHHBIX CITyTHHKOB 3emun. Mcropus
ocBoeHus: kocMoca. Joctmxenuss CCCP u Poccum B kKocMuyeckux ucciaeaoBaHusix. Hcropus
nccienosanus JIyHsl. 3amyck kocMuueckux ammaparoB K Jlyne. [Iunotupyembie moseTsl U BbIcagka Ha
JIyny. Hcropuss uccienoBaHHMsT M COBPEMEHHBIM 3Tall OCBOEHMS MEXIUIAHETHOTO IIPOCTPAHCTBA
KOCMUYECKHMH amlmnapaTaMy.

—

KonTpoarHas pabota

BreaymuTopHas caMOCTOsITeNIbHAs padoTa 00yIaroImuXCs

\9)

1.

[ToaroToBka JOKIIAIOB IO TEMaM:
K. 3. [InoakoBCKHUA.
[lepBble NIIIOTHPYEMBIE MTOJIETHI — JKUBOTHBIE B KOCMOCE.
C. I1. Kopoxnes.
Hoctwxkenuss CCCP B 0cBOGHMH KOCMOCA.
IlepBas xeHmmHa-kocMoHaBT B. B. Tepemikosa.
3arps3HeHNE KOCMHUYECKOTO MMPOCTPAHCTBA.
JMHamMuKka KOCMHUYECKOro T0JIeTa.
TIpoexThI OyayIIX MEXKIJIAHETHBIX TIEPEICTOB.
KoHCTpyKTHBHBIE 0COOCHHOCTH COBETCKUX M aMEPUKAHCKMX KOCMHUYECKUX aIllapaToB.

CoBpeMeHHbIE KOCMUYECKHE CITyTHUKH CBSI3U M CITyTHUKOBBIE CHCTEMBI.
. CocTaBUTBH KPOCCBOP/ 110 TEPMUHAM «ACTPOHOMHI»

Pa3nea 4. Ilpupoaa tes CojiHEeUHOM CHCTEMBI

CojnepxaHne yaeOHOTO MaTepHaa.




CpaBHuTenbHasi xapaktepuctuka atMochepsl JIynsr u 3emnu. CpaBHHUTENbHAs XapaKTepUCTHKa penbeda
ruiaHeT. CpaBHUTENBbHAS XapaKTEPUCTHKA XUMHYECKOTO cocTaBa uiaHeT. OOOCHOBaHME CHCTEMBI «3eMIis
— JlyHa» Kak yHUKanbHOM 1BOIHON my1aHeTsl COTHEYHOM CUCTEMBI.

Tema 4.1.
CojHeyHas1 cucTeMa.
Cucrema "3emas - Jlyna”.

CoBpeMeHHbIe METObl H3yueHUs] HeOecHbIX Ted CoMHeuyHOH cucTeMbl. Tpe0oBaHHs K HAyYHOH THIIOTE3e
0 mpoucxoxaeHnu CoHeuHOH cucTeMbl. O0IIHe CBeIeHHS O CYIECTBYIOIIUX TUIIOTE3aX MPOUCXOKICHNUS
ConneuyHolt cucteMsl. ['unoresa O. 0. llImMuara o npoucxoxaeHuu ten ConHeuHol cuctembl. Hayunble
MOATBEPXKICHUS CIPABEAIMBOCTH KOCMOTOHMYECKON THMIIOTE3bl MPOUCXOKACHUSI CONHEUYHONH CHUCTEMBI.
OmnpezneneHne OCHOBHBIX KPHUTEPUEB XapaKTEPUCTHKH M CPAaBHEHHs IUIAHET. XapakTepUCTHUKA 3eMIH
COIJIACHO BBLACICHHBIM KpUTEpHsiM. XapakTepucTuka JIyHbl COrJIacCHO BBLIEIEHHBIM KPUTECPHSIM.

Tema 4.2. Ilnanersl
3€MHOI1 rpyIIbl

[um—

BHyTpurpymnmnoBass OOIIHOCTh IUIAHET 3€MHOM TPYNIBl W IUIAHET-THTAHTOB MO  (PH3HYECKHM
XapPaKTCPUCTUKAM. CXOI[CTBa U pa3jinyusd IUIaHCT CoJHEeYHOH CHUCTEMBI 110 XUMUUYCCKOMY COCTaBy,
BbI3BAHHBIC CIMHCTBOM IPOHUCXOXKICHUS TECJI ConHEYHOH CHUCTEMBI. BBII[CJICHI/IC KpUTEPUCB, 110 KOTOPBIM
[UIAHETHl MAaKCUMAaJIbHO OTJIN4YaOTCs. OCHOBHBIE XapaKTEPUCTHUKU IUIAHET 3eMHOM rpymisl ((pu3HuecKue,
XUMHYECKHE), HX CTPOCHHE, 0COOeHHOCTH penbeda u atMochephl. CIIyTHHKH TUIAHET 3€MHON TPYIITHI U
nx ocoOeHHoctu. [Ipomcxoxnenue crmyTHukoB. CpaBHUTeNbHass Xapakrtepuctuka Mapca, Benepsl u
MepKypusi OTHOCHTENBHO 3EMIIH.

Tema 4.3.
IlnaHeTLI-rUraHThLI

(OCHOBHbBIE XAPAKTCPUCTUKU TUIAHCT-TUTAHTOB (@)quecxne, XI/IMI/I‘IGCKI/IG), HUX CTPOCHHUC. CHYTHI/IKI/I
[JIAHET-TUTAHTOB M WX OCOOCHHOCTH. HpOI/ICXO)K,HeHI/Ie CIIyTHUKOB. KOJ’IBLIa INIAaHCTTUTaHTOB W  HX|
0COOCHHOCTH. HpOI/ICXO)KI[eHI/Ie KOJICII.

—

Tema 4.4. Acrepouanl u
MeTeoputhbl. KoMmeTnl 1
MeTeophl.

[

AcTtepouibl U HX XapakTepucTHKH. OCOOCHHOCTH KapJIMKOBBIX IUTaHeT. KoMeTsl M HX CBOMHCTBa.
[IpoOiema acTepoMAHO-KOMETHON omacHOCTH [uid 3emiu. OmnpeneneHue siBICHHUH, HaOMIOJaeMbIX NpU
nBwkeHNH Manblx Ten CoyiHeuHoW cucTeMbl B atmocdepe 3emin. XapaKTepHCTHKA TMPHUPOABI U
0COOEHHOCTEH SIBIICHHS METEOpPOB, METEOPHbIX MOTOKOB. (OcobeHHOCTH sBieHUs Oonuaa u

XAPAKTCPUCTUKU MECTCOPUTOB. I'eonoruueckue CJICObI CTOJIKHOBCHUA 3emi ¢ MCTCOPUTAMH.

BHGayZLI/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta 06yqaloumxc;1.

HO,I[FOTOBKa JOKJIaJO0B II0 TEMaM:

3aranka TyHTyCcCKOTO METEOpHTA.
[Tanenne YenssOMHCKOTO METEOpHUTA.

OcobeHnHocTH 00pa3oBaHus METEOPUTHBIX KPaTEePOB.
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° CJ'ICI[I)I MCTeOpHTHOfI 60M6ap)11/1p0131<1/1 Ha NOBCPXHOCTAX IJIAHCT U UX CITYTHUKOB B CoJIHEYHOM CHCTEME.

Pasnen S. CojiHue u 3Be31bl 7
Cojie [pkaHHE Y4eOHOro MaTepuaa.
Tema 5.1. 1. 2
OO0mue cexenust o CoBpemenHble MeTonbl m3ydenusi Connma. DuHeprust u Temmepatypa ComHia. XWMHYECKUH cocTaB
Counne. Crpoenne Conmnna. Bayrtpennee ctpoenne Connna. Atmochepa ConHuma. DopMbl MPOSBICHUS CONHEYHON
aTmocdeprl Conua. AKTUBHOCTH. PacnipocTpaHeHue U3Iy4yeHnsl U IOTOKA 3apsDKEHHBIX YacTHUI] B MEXK3BE3HOM IIPOCTPAHCTBE.
Dusnyeckre OCHOBBI B3aMMOJEHCTBUS ITOTOKA 3apSXKEHHBIX YaCTHI C MAarHUTHBIM MOJEM 3eMJd U
yactunamMu ee armoceppl. DuznvecKue OCHOBBI BO3JACHCTBUS IOTOKA COJHEYHOIO H3IyYeHHs Ha
TEXHUYECKUE CPEICTBA U OMOIOTHYecKue OOBeKThl Ha 3emiie. Pa3BuTue reTMOTEXHUKH U Y4ET COJIHEUHOTO
BJIMSHUS B MEAUIIMHE, TEXHUKE M JPYTUX HAIIPABICHHUSX.
Tema 5.2. 1. MeTo1 TOAMYHOTO NapaIakca U FPAHHUIBI €ro IPUMEHHMMOCTH. ACTPOHOMHYECKHE IMHMIEI H3MEPEHHUs|2
duznyeckasi NIpupoaa paccTosHUi. AHATUTUYECKOE COOTHOIICHHE MEXIY CBETHUMOCTBIO M 3BE3JHOW BEIMYMHOW. AOCOMIOTHAS
3Be3/1. CBA3b MeKAy 3Be3/THAs BelIn4yrHa. Ee CBA3b ¢ roAnyHbIM mapauiakcoM. CreKTpaibHble KIIacchl. JluarpaMma «CIeKTp —
PpuznyeckumMn CBETUMOCTBY». PazMepsl M IUIOTHOCTH BelecTBa 3Be3l. OmnpeseneHre Macchl 3B€3]l METOJOM H3Yy4eHUS
XapaKTepPUCTHKAMH 3Be3/1. MBOWHBIX cucTeM. Moxenu 3Be3q. OCHOBBI KIaCCH(DUKAIMKM TMEPEMEHHBIX M HECTAlMOHAPHBIX 3BE3/I.
3aTMEHHO-IBOMHBIE cucTeMbl. Lledennpl — HectanoHapHble 3Be3Abl. JlONTonepuoguuecKie 3Be3JIbl.
Hosble 1 cBepxHOBBIE 3Be31bl. [lynbcapbl. 3HaueHHE IEPEMEHHBIX U HECTALIMOHAPHBIX 3B€3] I HAYKH.
Tema 5.3. Dpomonust |1 1

3B€3/11

OneHKa BpEeMEHH CBEYEHHs 3BE3[bl C HCIOJIb30BaHMEM (U3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH.
HauanbHble CTaguuM DHBOMIOLUU 3BE3J. 3aBUCHUMOCTb «CLEHAapHs» 3BOJIOLMM OT MAacChl 3BE3JBL
OCOOCHHOCTH 3BOJIIOLIMH B TECHBIX JIBOMHBIX cucTeMax. I'padudeckas nHTEpIpeTaiys 3BOJIIOLNUH 3Be3]] B
3aBUCHMOCTH OT PM3MYECKHUX MapaMeTPOB

IIpakTuyeckast padora: «OmnpeneneHne TeMIEpaTyphl 3B€3/1 U 3BE3HON BEJINUNH»

BHCay,ZLI/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta 06yqaloumxc;1.
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1. Harrucanwe cooOieHmit Mo Temam:
* «3aTMEHHUE B CUCTEMaX JIBOMHBIX 3BE3/»
*  «Co3Be3nue (He3axomsIiee, BOCXOIAIICE U 3aX0sIIee, He BOCXOIAIICE, 30IUaKaTbHOE)»
*  «UepHas npIpa, Kak IpeCcKa3bIBAEMBI TEOPUEH THIIOTCTHICCKHA 00BEKT, KOTOPHIH MOKET
00pa30BaThbCs Ha OMPEIEIEHHBIX CTAIUSIX YBOIIOINH 3BE3T, 3BE3HBIX CKOTUICHUH, TATaKTHKL. )»

Pa3nen 6. Ctpoenue u 3Bojionus BeesienHoii

CoJieprxaHHe YI4eOHOTO MaTepuara.

Tema 6.1.
Hama I' anakTuka.
Jpyrue rajJakTuKH.

MeTarajiakTuka.

Harmra ["anaktuka Ha HeOocBoae. Ctpoenue [Manmaktuku. Coctap 'amakTtuku. Bpamienue [Manaktuku. [IpoGiema
CKpbITOI Macchl. CocTaB MEX3BE3AHOW CpPEAbl U €ro XapaKTEpHUCTHUKA. XapaKTEPUCTUKA BUAOB TYMaHHOCTEH.
B3anMoCBsI3b pa3NUUHBIX BUIOB TYMAaHHOCTEH C MPOLECCOM 3Be34000pa3oBaHMA. XapaKTEPUCTHKA H3IydeHHS
MeX3Be3IHOW cpenbl. HayuHoe 3HaueHHMe HcCCIeOBaHUS IPOLECCOB B PAa3pEKEHHOM cpele B TMTAHTCKUX
Macmtabax. OOHapy)KeHHE OPTaHUIECKIX MOJIEKYJ B MOJIEKYJISIPHBIX O0JIaKax.

Tema 6.2. OcHOBBI
COBpPEMEHHOIl KOCMOJIOTUH

«KpacHoe cMmemieHne» B CIIeKTpaxX TajJakTHK. 3aKoH Xab0ma. 3HaueHne MOCTOSHHOW Xab0ma. DneMeHThI o01Ien
TEOPUU OTHOCHTENBHOCTH A. DiHmTelHa. Teopus A. A. @puamana o He CTalMOHapHOCTH BceneHHON U ee
noaTeepxkaeHre. HayuHble (akThl, CBHICTEIbCTBYIOIIME O PA3JUYHBIX 3Talax 3BOJIOLMOHHOIO IpoLecca BO
Bcenennoii. TemHas sHeprus u ee xapakrepucTukd. CoBpeMeHHass KOCMOJIOTHYECKask MOAEIb BOSHUKHOBEHUS U
a3BuTHs BeenenHoil ¢ omopoit Ha rumoTe3y I'. A. 'amoBa, 00Hapy>keHHOE PETMKTOBOE H3IyUCHHE.

KonTposabHblii 3a4eT (1 dhepeHIMPOBAHHBIIN)

BreayauropHasi caMOCTOATENbHAS PaboTa 00yJaroIIIXCsl.

1. Hamucanue cooOmIeHnii o TeMaM:

* Hayunas gestensHocts I'. A. 'amoBa.

* HoOenerckue npeMuu o Gpusuke 3a paboThl B 0071aCTH KOCMOJIOTHH.
* A. A. ®puaman u ero paboThl B 001aCTH KOCMOJIOTHH.

* 3nadenne paboT D. Xabbma a1 COBPEMEHHON aCTPOHOMHUH.

» Karamor Mecche: HCTOPHS CO3/IaHHSI B OCOOCHHOCTH COJICPIKAHMS.
. IMoaroToBka K 3a4ery.

[\S)

u(pdepeHIUPOBAHHBbII 3a4€T:

Bcero:

51

O0si3aTe/bHbIE ayANTOPHbIE:

34
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3. YCJIOBHS PEAJIM3AIIMY YYEFHOM JJACITUIIIMHBI
3.1. TpeOoBaHusi K MUHUMAJBLHOMY MATEPUAILHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus yueOHOU TUCHUTUIMHBI TPEOYET HATUYHUS:
1. KomneroTep.
2. MynbTUMEIUUHBIN TPOEKTOP.
3. DkpaH.

3.2. UndopmaunoHHoe odecnevyeHne

o0yueHust OCHOBHbIE€ HCTOYHHUKM:

1.  «Actponomus» T.C. ®emenko M.: [Ipoda, 2019

2. «Actponomus» 10-11 B. M. Hapyrun M.: IIpocsenienue, 2019

JlonoJIHUTe IbHbIe HCTOYHUKU:

1. B.M. Hapyrun «Actponomus. 10-11 kmaccey». M. IIpocsemienue 2019r

2. E.IIL JleButan "Actponomus 11 knacc" -M.: Ipoda, 2011 r

3. M.A. Kynam Actponomus. 11 kimacc. Meroanueckoe rmocodue Kk yaeOHUKY M.:
Hpoda, 2018. — 217, [7] c.

HNuTepHeT-pecypcebl

1.  Acrtpodusuueckuit noprai. HoBoctu actpoHomum.

http ://www.afportal.ru/astro

2. Bokpyr cBera. http://www.vokrugsveta.ru

3. TocymapctBennsiii actponoMudeckuit uHCTUTYT uM. [1. K. lITepuGepra,
MI'Y. http://www.sai.msu.ru

4.  HMHrepakTuBHBINA r'uJ B MUpe Kocmoca. http://spacegid.com

5. Ob6mepoccuiickuil actpoHoMuueckuit moprai. http://actponomus.pd

IlepeyeHb 31€eKTPOHHO-0MOJIMOTEYHBIX CHCTEM (PecypcoB) U 0a3 TaHHBIX ISl
CaMOCTOSITeJILHOI padoThI

Hcnonb3yembie CTOpOHHUE AIEKTPOHHbBIE OnbmuoTeunsie cuctemsl (OBC):

1.  3OBC «Hayunas snextponHas oubnuorexka eLIBRARY»

(http://elibrary.ru/ defaultx.asp)

2. OBC «M3narennctBa Jlauwy» (http://elanbook.com/)

3.  OBC «YHuBepcurerckas 6moimoreka online» (www.biblioclub.ru)
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOU

Kontpoar wu

JUCHUILIAHBI

OIlCHKA PE3YJILTATOB OCBOCHMH

y4eOHOM

UCIUATLIINHBI

OCYIIECTBIISIIOTCS  TIperojiaBarelieM B TMpolecce IPOBEACHUS YCTHOTO OIpoca
TEOPETUYECKOT0 MaTepualia, MPOBEPKH PEIICHHUsS 3a7ad, TCCTUPOBAHUS, a TaKKe
BBITIOJTHEHUS OOYYalOIUMHCS JOMAITHUX 3aJaHUM, MOATOTOBKON COOOIICHWN U

OKJIaZ0B.
Conep:xanue XapaKTepHCTHKA OCHOBHBIX BU/I0B [eATEIbHOCTH

. . @DopMbI 1 METObI
00y4eHHs CTY/IeHTOB (Ha YPOBHe y4eOHBIX IeiiCTBHI)

KOHTPOJISI U OLIEHKH
pe3y/ibTaTOB 00y4eHHu s

AcTpoHoMus, ee
3HaYeHHe U CBA3b €
APYrUMH HAYKaMH

- OOBSACHATH NPUYMHBI BO3HUKHOBEHHS U  Pa3BUTHSA
ACTPOHOMHUM, NPHUBOAMTH MPHUMEPHI, MOITBEPKIAIOIINE
TTaHHBIC TIPUYMHEI;

- WUIIOCTPUPOBATH MpUMepamMu MIPaKTHUYECKYIO

HAMpaBJICHHOCTh ACTPOHOMHH; BOCIIPOU3BOJIUTH CBEICHUS
[0 WCTOPHUU Pa3BUTHS aCTPOHOMHH, €€ CBSI3SIX C JAPYTHMH
HayKaMH.

- W300pa)kaTh OCHOBHBIC KPYTH, JINHUH U TOYKH HEOECHOH
chepbl (MCTHHHBIA (MaTeMaTW4ecKuid) TOPU3OHT, 3CHHT,
Ha/aup, OTBECHAsS JINHUSL, a3UMYT, BBICOTA);

- (QopMynHpoBaTh MOHATHE «HEOECHAs chepar;

- WCIOJIb30BaTh MOJIyYEHHBIE paHee 3HAHMS U3 pa3lielna
«OnTHyeckue SBIEHUS» Uil OOBSICHEHHs] YCTPOWCTBAa U
NpUHIMIIA paboThI TEJIECKOIA.

- YCTHBIN oIIpoc
TEOPETHIECKOTO
MaTepuana

-KOHTPOJIb
BBITIOJTHCHU S
TOMAIIHETO

3a1aHU;

-KOHTPOJIb BBITIOJTHEHHS
TecTa

«IIpakTHyeckune
OCHOBBI
ACTPOHOMMU»

BOCITPOU3BOJIUTH OTPEICIICHUS TEPMUHOB M TIOHITHA
(co3Be3nue, BBICOTa W KynbMmuHaIms 3Be3q u CoiHIA,
PKITUTITHKA, MECTHOE, MTOSICHOE, JIETHEE M 3UMHEE BpEeMsl);
— 00BACHATH HEOOXOAUMOCTH BBEJIEHUSA BHCOKOCHBIX
JIET ¥ HOBOT'O KaJICHJAPHOTO CTHIIS,

00BSCHATh HaONIOJaeMbIe HEBOOPYKEHHBIM TJIa30M
nekenns  3Be3q u ComHna  HAa  Pa3IMYHBIX
reorpaUUecKUX IMIUPOTax, JABMXKeHHE U (a3bl JIyHBI,
npuuuHbl 3aTMeHNH JIyHbl n ConHia;

— MPUMEHSITh 3BE3JAHYI0 KapTy IS IOHCKa Ha Hebe
OmpeZeNieHHBIX  CO3Be3AMi W 3Be3A.  lIpeamerHbie
pesynbTaTel u3ydeHus TeMbl «CtpoeHne ConHEUHOM
CHCTEMBI» TTO3BOJISIOT:

BOCIIPOM3BOJIUTH  HCTOPUYCCKHAE  CBEACHHUS O
CTAaHOBJICHMM W Pa3BUTHH TEIHUOICHTPUICCKON CHUCTEMBI
MUDAa;

BOCTIPOU3BOJIUTH OTPEACICHHUS TCPMUHOB M TTOHSATHHA
(koH(UTYpaI¥sl TUIAHET, CHHOAWYSCKUN U CHICPUUYSCKUH
[IEePUOIbI oOpateHus TJIaHET, TOPU30HTAIBHBIH]
Mapajuiakc, yriioBbIe pa3Mepbl 00bEKTa, aCTPOHOMHUYECKAs

CIMHAILIA);

YCTHBIN o1nrpoc
TEOPETUIECKOTO
MaTepHaa

-KOHTPOJIb

BBIITOJITHCHUA
JTOMAIITHETO

3a/1aHus;

- 3aCIyIINBaHKUE
COOOIICHUI U TOKJIaI0B
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—  BBIYHCIATH paccrosiHue bi (o) TUTaHET 1o
TOPU30HTATHFHOMY TapajIakCy, a HUX pa3Mepbl 1o
YTIIOBBIM pa3MepaM H PacCTOSTHHUIO;

— ¢dopmynupoBaTh 3aK0HBI Keruiepa, onmpeaensiTh MacChl
[UIaHET Ha OCHOBE TpPeThero (yTOYHEHHOTO) 3aKOHa
Kemnnepa;

—  OmMCHIBaTh OCOOCHHOCTH JBMXEHUS Tell ColTHeUHOH
CHUCTEMBI TOJ JCHCTBHEM CHJI TSITOTCHUS 1O OpOuUTam ¢
Pa3IMYHBIM YKCIICHTPUCUTETOM;

— OOBSICHATh TPUYMHBI BO3HHKHOBCHUS TIPWIMBOB Ha
Semsie u BO3MyIIeHWH B ABrkeHUM Ten CoNHEYHOU
CHCTEMBI;

— XapakTepu3oBaTh  OCOOEHHOCTHM  JABIDKEHUS U
MaHEBPOB KOCMHUYECKHX allapaToB IS MCCIEIOBAHUS Tell
COJTHEYHOU CUCTEMBI.

CtpoeHue
CoyiHeuYHOoH
CHCTEMbI

- BOCITPOU3BOJUTDH HCTOPHUYCCKHUEC CBCICHUA (6]
CTAHOBJICHUU W pPAa3BUTUH FCJ’IHOHCHTpI/I‘IGCKOﬁ CHUCTEMBI
MHpa, O0BSCHATH NETIIC00pa3sHoe ABHKECHHE

TUIAHET C MCIOJIb30BaHUEM SIHIUKIOB U Tr(dHepeHToB;

- BOCIIPOM3BOAMTH OIPEICICHHS TEPMUHOB U IOHSATHI
«KOH(DUTYpanus TUTAHEeTY, «CHHOJMYECKHI u
CHIICPUUECKUI TIEPHOJIBI oOpameHus TUTAHET»
BOCIIPOM3BOJUTE ONPEICICHUS] TEPMUHOB U IOHSATHH
«QITAIICY, «adenuily, «IIepurenui», «0oJiblas U Manas
[OJTyOCh HJUIUIICA», «ACTPOHOMHUUECKAS €IUHULIAY;

- (hopmympoBaTh 3aKkoHBI Kerepa;

- (OpMyJIUPOBaTh ONPEACICHUS TCPMHHOB W IMOHITHUN

«TOPU30HTAJIBHBIA  MApajUIaKC»,  «YIJOBBIE  pa3Mephbl
00BEKTaN;
- MOSICHATE CYIITHOCTh METO/1a oTpeieICHuUs

[PAcCTOSIHUI MO MapajulakcaM CBETUJI, PAIUOIOKALIMOHHOTO
METOJa U METO/Ia JTa3ePHOU JIOKaUU;

- BBIYMCIIATH paccTostHue bi (o) MJIaHEeT 1o
TOPU30HTATBLHOMY MAPAIAKCY, a UX Pa3MEPHI IO YIIIOBBIM
pa3MepaM U PacCTOSHUIO;

- ONpEemensiTh MacChl IUTAHET Ha OCHOBE TPETHETO
(yrounennoro) 3axona Keriepa;

- ONUCHIBaTh ABIKEHHS Tel COJHEYHOH CHCTEMBI MO
JTICICTBUEM CHIT

TATOTCHHS TI0 OpOUTaM C Pa3IMYHBIM IKCIICHTPHUCHUTETOM;

- OOBSCHATh TPHYMHBI BO3HHKHOBCHHUS TPHINBOB Ha
3emsie U Bo3MylleHUl B aBmkeHuH Ten ColHeyHOM
CHCTEMBI.

- XapaKTCpHU30BaTh 0COOEHHOCTH JABHXXCHUA (BpCMH

YCTHBIH onpoc
TEOPETUIECKOrO
MaTepHaa

-KOHTPOJIb

BBIITOJTHCHUA
TOMAIIIHETO

3a1aHus;

- 3aCiIylIUBaHUE
COOOLICHUH 1 TOKIIaI0B

CTapTa, TPACKTOPHUH T10JIETa)  MAaHEBPOB
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KOCMHUYECKHMX  amlaparoB s  HCCICOOBAHUS  Tell
COJIHEYHOH CHUCTEMBI;

- ONKCBHIBATh MAaHEBPbI, HEOOXOMUMBIC IJIs ITOCAIKH Ha
MOBEPXHOCTh IJTAHETHI MIIM BBIXOJIA HA OPOUTY BOKPYT Hee.

«IIpupona ten
CotHeuHOM
CHCTEMBbD»

- (OpMyIMPOBaTh OCHOBHBIC TIOJOXKEHHUS THUIOTE3BI O
(dopmupoBanuu Ten COMHEYHOW CUCTEMBI, aHAJTU3UPOBATH)
OCHOBHBIC TIOJIOXKEHHUSI COBPEMEHHBIX MPEJICTABICHUN O
MPOUCXO0KJIEHNUU Tel COTHEUHOU CUCTEMBI;

- HCIIONb30BaTh  MOJOXKEHUSI COBPEMEHHOM  TEOpHHU
npoucxoxieHus Tei1 COMTHEYHOU CUCTEMBI;

- XapaKTepU30BaTh MPUPOLY 3EMIIH;

- [IEPEeYnCIIATh OCHOBHBIE (DM3WUYECKHWE YCIOBHA HA
[MOBEPXHOCTH JIyHBI;

- OOBSICHATH Pa3Inius ABYX THIIOB TYHHOH MMOBEPXHOCTH
(Mopel 1 MaTepuKoB);

- OOBIICHATH MIPOLIECCHI (bopMupOBaHUS
[TOBEPXHOCTH JIyHBI U €€

penbeda;

- [EPeYHCIATh pe3yabTaThl HCCIICI0BaHNH,
[POBEIECHHBIX  ABTOMAaTHYECKMMH  ammapaTaMu U
ACTPOHABTaMU;

- XapaKTepu3oBaTh  BHYTpeHHee  cTpoeHue  JIyHBI,
XUMHUYESCKHI COCTAB JIYHHBIX MOPOT;

- TICPCUUCIIATH OCHOBHBIC  XAPAKTEPUCTUKU  IUIAHET,
OCHOBAHUA 1JIA UX pasneneHH;I Ha prnHI)I,

- XapaKTepI/BOBaTL IIJIAHCTHhI 3€MHOﬁ rpyr[nbl U TIJIAHCTHhI-
TUTAHTBI,

- OG’LSICHSITI) HpI/I‘II/IHLI UX CX0ACTBA U pa?’HI/I‘II/IH;

- yKa3I)IBaTB HapaMeTpLI cxXoacTBa BHYTpeHHEI‘O
CTPOCHMS M XMMHYECKOrO0 COCTaBa IUTAHET 3E€MHOMU
TpPYIIIIBL;

- XapakTepu3oBaTh pelibed) TOBEPXHOCTEH  IIIaHET
3EMHOH TpyImbl; 00BSICHATH OCOOCHHOCTH BYJIKAHUYECKOU
NIeSATEIIbHOCTH Y TEKTOHUKH Ha TUTAHETaX 3€MHOU TPYIIITH;
- OIMCHIBATH XAPaKTEPUCTUKU KAXKIOW M3 TIAHET 3eMHOU
TpPYIIIIBL;

- y1(a3BIBaTB HapaMeTpI)I cxXoacTBa BHYTpeHHeI'O
CTpOGHI/ISI 1 XUMHYCCKOI'0O COCTaBa IIJIAaHET TUTaAHTOB,

- OIIMCBhIBATH XapaKTepI/ICTI/IKI/I Ka)I(HOﬁ n3 IIJIAHCT-
TUTAHTOB, xapaKTemeBaTL NCTOYHHUKHU 3HepFI/II/I B He}lan
[JIAHET;

- ONHCHIBaTH OCOOCHHOCTH OOJAYHOTO TIOKpPOBa W
aTMOoc(hepHOH IUPKYIISIINN;

- aHAIM3UPOBATH OCOOCHHOCTU IIPUPOIBI CITYTHUKOB
[TAHET-TUTAHTOB; (POPMYIIHPOBATH MOHITHE «TLITAHETA,;

YCTHBII OIIPOC
TEOPETUICCKOTO
MaTepuaia

-KOHTPOJIb

BEBITIOJTHCHHUS
TOMAIITHETO

3aIaHus;

- 3acIynIuBaHue
COOOIIIEHUH U JOKIaI0B

- XapaKTCPU30BATH CTPOCHHUC U COCTAB KOJICIT
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[TAHET-TUTAHTOB.

OTpECIATh TOHATUE «IUIAHETa», «Mallas I[UIaHeTay,
«acTEepPOU», KKOMETay;

- xapaktepu3oBarh Maibie Tena COTHEYHOW CUCTEMEI,

- ONUCHIBATh BHEIIHWH BUJ W CTPOCHHUE aCTCPOUJIOB U
KOMET;

- OOBSICHATH TMPOIIECCHI, MPOUCXOJAINIMNE B KOMETE, NpHU
M3MEHEHUH ee paccTostaus oT CoNHIA;

- aHATM3UPOBATH OPOUTHI KOMET;

- OIpEeNeysTh HOHATHUS «METEOpP», KMETEOPHTY, «OOTHI»;
OTHCHIBATh TIOCHEICTBHS MaaeHHs] Ha 3eMITI0 KPYITHBIX
METEOPHUTOB.

CTpoeHue u
DBOJIIOLUS
Bceaennoi

- ONUCHIBATh CTPOCHUE U CTPYKTYPY [ allakTHKH;

- TNEPEeYHUCIATh OOBEKTHI IUIOCKOM U CclhepHyecKon
[OJICUCTEM;

- OIICHUBATh pa3Mephl [ alakTHuKy;

- TOSICHATH JBIDKCHHE U pacrnojoxkenue ComHia B[

["amakTuke;

- XapakTepu3oBaTh SIIPO U CIOHpAbHBIE pyKaBa
["amakTHK;

- XapaKTepu30BaTh MpoIlecc BpamieHus [ anakTuku;

- MMOSICHSITH CYIITHOCTH TIPOOJIEMBI CKPBITOM MaCCHI;

- XapaKTepH30BaThb  PaTUOMBIYyYEHHE  MEXK3BE3THOTO
BEIIECTBA U €r0 COCTaB, 00JIaCTH 3BE31000pa30BaHUs;

- ONMMCBHIBATH METOABI  OOHApyXeHHS OpPraHWYECKHX
MOJICKYJT;

- PAaCKpBIBATh B3aUMOCBSI3b 3BE3]T U MEK3BE3THOU CPE/IbI;

- ONHMCHIBaThL mpoiecc (GOpMHPOBaHHMS 3BE3] U3
XOJIOJHBIX Ta30MbIJIEBBIX 00JIAaKOB;

- OTIPEICIIATh UCTOYHUK BOSHUKHOBEHUS TUIAHETAPHBIX|
TYMaHHOCTEH KaK OCTaTKH! BCIIBIIICK CBEPXHOBBIX 3BE3]I;

- (opmynHupoBaTh OCHOBHBIE TMOCTYNIATHI OOIIEH Teopuun
OTHOCUTEIILHOCTH;

- OIpeneysaTh XapaKTePUCTUKH CTaIlOHAPHOM
Bcenennoii A. DWHIITEHHA;

- ONUCBHIBAaTH OCHOBBHI JUisi BhiBoJa A. A. ®puamanHa o
HecTalroHapHOCTU BeeneHHol;

- TIOSICHATH IOHSTHE «KPAacCHOE CMEIICHHE» B CIIEKTpax
raJlakTHK, UCIIOJB3Ys 11 00bsacHeHus 3 dekT Jlormiepa, u
ero 3HAYCHHE IS IMOATBEPXKIACHHUS HECTAIMOHAPHOCTH
Bcenennoir;

- XapakTepHu30BaTh mporecc OJTHOPOTHOTO H
M30TPOITHOTO paciiupeHusi BceneHHowu;

- QopmynmupoBarh 3akoH XabO0ma, HaydHbie ¢akThI,
CBUJICTEIBCTBYIOIINE o} Pa3IUYHBIX JTanax|
PBOJIIOIMOHHOIO Ipoliecca Bo BeeneHHOM.

YCTHBINM o1IIpoc
TEOPETHUIECKOTO
MaTepuaia

-KOHTPOJIb

BBITIOJTHCHUA
TOMAIITHETO

3a1aHus;

3acIynIuBaHue
COOOIIIEHUH U JOKIaI0B

TemHas OHCPrus N €€ XapaKTCPUCTUKHU.
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CoBpeMeHHas: KOCMOJIOTHYECKask MOJIENIb BOSHUKHOBEHHS 1
pasButus Beenennoit ¢ onopoit Ha rumoresy I'. A. 'amoBa,
0OHapYKEHHOE PEITMKTOBOE W3ITyUeHHE.

CoJIHIIe U 3Be3bI

- OOBSICHATH  (U3MYECKYI)  CYIIHOCTh  HMCTOYHHMKOB
bHepruu CoJHIa U 3BE31;
- ONUCHIBATH MPOLIECCH TEPMOSACPHBIX PEAKLIUI MPOTOH-
[IPOTOHHOTO
IMKJIA;

00BSICHATH MpoLecC IepeHoca SHepru BHyTpu CoslHLa;
OIMCBIBATh CTPOCHUE COJIHEUHON aTMochepsl;
MOSACHSTH I'PaHyJIALUIO Ha ToBepxHOCcTH CONHLIA,;
- XapaKTepHU30BaTh CBOMCTBA COJIHEUYHON KOPOHBI;
- pacKpbIBaTh CIOCOOBI OoOHapyKeHUs MOTOKA
COJIHEUHBIX HEUTPUHO;
- OOOCHOBBIBATh  3HAYEHHUE  OTKPBITHS  COJHEYHBIX
HEHUTPUHO JUIs1 PU3UKH U acTPOPHU3HUKH;
- TEpEUUCIIATH  MPUMEPbl  MPOSBICHUS  CONHEYHOH
AKTUBHOCTH  (CONHEYHBIE  TMSTHA,  MPOTyOepaHIHl,
BCIIBIIIKH, KOPOHAJIBHBIE BBIOPOCHI MacChl);
- XapaKTepH30BaTh NOTOKU COJTHEYHOM IUIA3MBI;
- ONMCHIBAaTH  OCOOEGHHOCTH  IOCTEICTBUH  BIIHMSHUS
COJIHEUHOH aKTUBHOCTH Ha MarHutocdepy 3emiu B BHIE
MarHUTHBIX Oypb, MOJSIPHBIX CHSHHUM;, HMX BIMSHUE HA
panuocBs3b, COOU B IMHUAX 3JIEKTPOIIEpEIauH;

- Ha3bIBaTh MepUos M3MEHEHUs COJTHEYHOI],
AKTHBHOCTH;
- XapaKTepHu30BaTh 3BE3/1bI Kak MIPUPOTHBIN

TEPMOSIACPHBII pEakTop;

- OIIPENEIIATh IIOHITHE «CBETUMOCTD 3BE3/1b1»;

- [IEPEYUCIISITh CIIEKTPAJIbHBIE KI1ACCHI 3BE3/;

- OOBSICHATH COJICpKAaHWUE JAMArpaMMbl  «CHEKTp —
CBETUMOCTBY;

- J1aBaThb OIPENENECHUs TMOHATHH «3BE37a», «IBONHBIC
3BE3/b1», «KPATHBIE 3BE3/bI»;

- XapakTepu30BaThb nedenpt KakK HIPUPOIHBIE
ABTOKOJIEOATEIILHBIE CHCTEMBI;

- OOBSACHATH 3aBUCHIMOCTH «TIEPHUOJT — CBETHMOCTDY;

- JaBaTh OINpPEICIICHHE IOHATUS «3aTMEHHO- JIBOWHAas
3BE3A»;

- XapaKTEepU30BaTh ABJICHUS B TECHBIX CHUCTEMaX JABOMHBIX
3BE3]] — BCIIBIIIKH HOBBIX;

- OOBSICHATH 3aBUCHMOCTb CKOPOCTH 51
[TPOIOJKUTEILHOCTH SBOJIFOLUU 3B€3] OT UX MACCHI;

- paccMaTpuBaThb BCHBIINIKM CBEPXHOBOM Kak 3Tall
DBOJIFOLIUU 3BE31bL;

YCTHBIM onpoc
TEOPETUIECKOrO
MaTepHaa
-KOHTPOJIb
BBITIOJTHEHUS
TOMAIIIHETO
3a/1aHus;

3aCIIylIMBaHue

COOOIIEHUI U JOKJIAJ0B

- O0OBICHATH BAapHAHTBI KOHCYHBIX CTa,I[I/Iﬁ KHU3HU
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3Be3] (Oenble KapyuKy, HEUTPOHHBIC 3BE3JIbI, MYIbCAPHI,
YEpHBIC ABIPHI);

- ONHUCHIBATH MPUPOAY OOBEKTOB HA KOHCYHOW CTaIMH
9BOJIIOIMH 3BE3]1.
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