Ipunoowcenue 3.07
K 00pazoeamensHoll npozpamme
no cneyuansrocmu 22.02.06

Ceapounoe npouzso0cmeo

PABOYASI TIPOI'PAMMA YYEBHOM JTUCIHUATLINHBI

OY/1.07 ACTPOHOMMUMA

AJOKYMEHT NoArnmMcAH
QNIEKTPOHHOWM NOANNCHIO

CepTtudpumkat: 6FA44C50384686A8E7BD5E27735179BC
Bnapgeneu: EcopemoBa BepoHuka BacunbesHa
Hencreutenen: ¢ 14.06.2022 no 07.09.2023




Pabouas nporpamma cocTaBleHa Ha OCHOBAaHMH INpPHMEpHO nporpammsl o0iieoOpasoBaTenbHOll
y4eOHOH JHCHHIIIHHEL «ACTPOHOMHA» JUIS TpodecCHOHANBHBIX 00pa3oBaTeNbHBLIX OpraHu3alHii,
onobpenHoit HayuHo-metoaudeckum coBetoM LleHTpa npodeccronanbioro odpa3oBaHHA H CHCTEM
keanupukalni deepaibHOro rocy1apcTBeHHOr0 OK/DKETHOTO yupekaeHus «PeaepaibHblit HHCTUTYT
paspuTHA 00pa30oBaHHA» M PEKOMEHIOBAHHOH JUI pealH3allMM OCHOBHOH MpogecCHOHATbHOI
obpazoBaTensHoit mporpammel CITO Ha 6a3e 0cHOBHOTO 001Iero 06pa3oBaHus ¢ TIOMYYEHHEM CPETHEro
oburero odpazosannus, mpotokon Ne2 ot 18 anpens 2018 r.

PaGouas nporpamMma paccMOTpeHa

Ha 3aceaanuu LIK OO 1 OI'CD COHX
TIporokon Ne 7/ ot /4 OF 2022r.
IIpencenarens LIK

=~ —= A.II Iluckymmna

YTBEPXIAIO
3amectuTens aupekropa no YMP

: W T.b. bano6anoa

(AN 25 2022T.

Pabouyio nporpammy paspaboran:
TIpenoaaBaTeNb Bbiclueil KBaTH(QHKAIIMOHHOMN KaTeropHH, KBamupHKalH 10 AHIIOMY - YYHTEIb
MaTeMaTHKH U (PH3HKH «<—T.X. IOmammera



COJIEP)KAHUE
. OBIIAS XAPAKTEPUCTUKA YUYEBHOU JUCLUTUIMHEI
. CTPYKTYPA U COJIEPYKAHUE YUEBHON JUCITUTUINHBI

. YCJIOBUS PEAJIM3ALIMU I[TPOI'PAMMBI YUEBHOU JIUCLIVITJIMHEI

. KOHTPOJIb M OI[EHKA PE3VJILTATOB OCBOEHUSI YUYEBHOI
JTICLATUTNHEI

11

13



1. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUILIVHBI
OY. 07 ACTPOHOMMUA

1.1 Mecto AMCHUILVIMHBI B  CTPYKTYpe  OCHOBHOH  mnpodeccHOHAIbHOI
0o0pa3oBaTeIbHON NMPOrpaMMbl

Hucrtummuaa OYJ1.07 AcTpoHOMHSI BXOJUT B 00111€00pa30BaTeIbHBIA YUSOHBIN ITHKIT
[MIICC3 kak o6mas ydeOHas quciurinaa (0a3oBasi).

PaGouas mnporpamma y4yeOHOW AMCHMIUIMHBI SBISETCS YacThIO IMPOTPAMMBbI
NOJArOTOBKH CHELUAINCTOB CpEeAHEro 3BeHa Ino creuuanbHocT 22.02.06 CsapouHoe
MIPOU3BOJICTBO.

1.3. Heaum W 3aga4yd JUCHUILVIMHBI — TpPeOOBaHUSI K Ppe3yJbTaTaM OCBOCHUSA
AUCIHHUIJIMHBI:

B HacTosiiee Bpems BaKHEMIIME ILEIM M 3aJa4d ACTPOHOMHUHU 3aKIIFOYAKOTCS B
(GOpMHpPOBAHUN TPENCTABICHUA O COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTUHE MHUpa, O
eAMHCTBE (PU3NYECKUX 3aKOHOB, JIEHCTBYIOIIMX Ha 3emiie U B O6e3rpaHnuHoil BeeneHHoH, o
HENPEPBhIBHO MPOUCXOMASAIIECH SBOJNIOINMM HalIe IUIAaHEThl, BCEX KOCMUYECKHX Tell U HX
CHCTEM, a TaKKe caMoil BceneHHoi.

CopnepxaHue NporpaMMbl y4eOHON NHUCHUUIUIMHBI «ACTPOHOMMS» HAIpaBJIEHO Ha
dbopMupoBaHue y 00yJarommxcs:

—  TOHUMAaHUS TPUHIIUIHATHHON POJIM aCTPOHOMUHM B MO3HAHUU (PYHIaMEHTaIbHBIX
3aKOHOB IIPUPOJIbI U COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHbBI MUPA;

— 3HaHU# 0 PU3NYECKOM IMpUpoJie HEOECHBIX TET U CHUCTEM, CTPOCHHUS U IBOJIOIUU
BcenenHoii, mpocTpaHCTBEHHBIX M BPEMEHHBIX MaciuTabax BcenenHoii, Hanbosiee Ba>KHBIX
ACTPOHOMHUYECKHUX OTKPBITUSIX, ONPEIETUBLIINX PA3BUTUE HAYKU U TEXHUKU;

— yYMEHUH OOBACHATH BHUAMMOE IIOJIO)KEHHE M JIBJKEHUE HEOECHBIX Tell
INPUHLIMIIAMU OIIPEAEIICHUSI MECTOIOJOKEHUSI U BPEMEHHU IO aCTPOHOMMYECKUM OOBEKTaM,
HaBBIKAMM MPAKTHYECKOTO HCIOIb30BAHUS KOMIBIOTEPHBIX MPUIIOKEHHUM ISl ONpeaeNeHus
BU/JIa 3B€3/IHOTO HEOA B KOHKPETHOM IIYHKTE JUIsl 3a/1aHHOTO BPEMEHU;

— TIO3HaBaTeNbHBIX UHTEPECOB, NHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
npolecce NpuoOpeTeHNs 3HAHUM TT0 ACTPOHOMHH C UCIIOJB30BAHUEM PA3IUYHBIX HCTOYHUKOB
MH(pOpPMalLlU U COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUI;

—  YMEHUs NMPUMEHATh MPHOOPETEHHBIE 3HAHUS Ui PEIICHUS MPAKTUYECKUX 3ajad
MIOBCEIHEBHOM JKN3HY;

—  HAY4YHOI'O MHUPOBO33pPEHUS;

— HaBBIKOB  HCIOJIb30BAaHUSI ~ €CTECTBEHHO-HAyYHBIX,  OCOOEHHO  (U3HKO-
MaTeMaTUYeCKUX 3HAHUM N1 O0OBEKTUBHOIO aHajIM3a yCTPOWCTBA OKPYXAIOIIEro Mupa Ha
npuMepe TOCTHKEHUN COBPEMEHHOM acTpO(U3UKH, ACTPOHOMHUH U KOCMOHABTHUKH.

OcBoeHue conaepxaHus y4eOHOM IUCHMIUIUHBI «ACTpOHOMHs» OO€cIeurnBaeT
JOCTH)KEHUE 00YUJaIOIIMMHUCS CIEAYIOIINX Pe3yIbTaToB:

JUYHOCHBIX.

— ¢(hOpMUPOBAHHOCTh HAYYHOTO MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI aCTPOHOMUYECKON HAYKH;

— YCTOWYMBBIA UHTEPEC K UCTOPUH U JTOCTHIKEHHUSIM B 00JIACTH aCTPOHOMUMU;

— YMEHHUE aHaJIM3UPOBAThH MOCIEACTBUS OCBOEHUS KOCMUYECKOTO MPOCTPAHCTBA JUIS
JKU3HU U JI€ATEIIbHOCTH YEJIOBEKA;

MemanpeoMemHublXx.:

— YMEHHUE MCIOJIb30BaTh MPU BHINOJHEHUH MPAKTUYECKUX 3aJaHUU MO aCTPOHOMHUHU
TaKU€ MBICIUTENbHbIE ONepaluy, Kak IOCTaHOBKa 3aladyd, (OpMYJIHpPOBAHHE THIIOTE3,
aHAIM3 W CHHTE3, CpaBHEHHE, OO0OOIIeHHEe, CUCTeMAaTH3alusl, BBIIBICHHE MPHUYUHHO-



CIICICTBEHHBIX CBs3€d, IIOMCK AaHaJoroB, (HOPMYIHPOBAHHWE BHIBOJIOB IJIS HM3yUYCHHS
pa3IMYHBIX CTOPOH AaCTPOHOMUYECKUX SBJIEHUH, MPOLECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIMMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOM cdepe;

— BJAJICHUE HaBbIKAMHU I103HABATEJIbHOWU JESTEIbHOCTH, HABbIKAMHU pa3pelIeHUs
po0JieM, BO3HUKAIOIIUX MTPH BBIOJIHEHUHU MPAKTHYECKUX 3a/IaHUN TI0 aCTPOHOMHH;

— yMEHHE HCIOIb30BaTh Pa3IMYHbIE UCTOYHHKU MO ACTPOHOMHH JJISi HOTyYEHUS
JIOCTOBEPHOM Hay4yHOW MH(POPMALIUHU, YMEHUE OLIEHUTD €€ JOCTOBEPHOCTD;

— BJIaJICHHE SI3bIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, IOTUYHO U TOUHO M3JIaraTh CBOIO
TOYKY 3pEHUSI M0 Pa3IMYHBIM BOMPOCAM ACTPOHOMUHU, HCIIOIH30BATh SI3BIKOBBIC CPECTBA,
aZieKBaTHbIE 00CYKJaeMoii pobiieMe aCTPOHOMUYECKOTO XapaKTepa, BKIII0OYas COCTaBICHUE
TEKCTa W TPE3CHTAllMd MaTepuajioB C HUCIOJIb30BaHWEM WH(POPMAIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

NPeoOMemHbIX.

— chopMHupOBaHHOCTH Tpe/CcTaBiICHUH O cTpoeHUH COJIHEYHON CHUCTEMBbI, IBOJIOLUN
3Be311 U BeenenHol, mpocTpaHCTBEHHO-BPEMEHHBIX MacinTabax BeenenHoi;

— MOHUMAaHKE CYIIHOCTHU Ha0JII01aeMbIX BO BcelleHHOH sSBIEHMI;

— BIQJCHHEC OCHOBOIIOJIATAOIIMMH AaCTPOHOMHYCCKHMH TIOHSATHSIMHU, TCOPUSIMH,
3aKOHaMH M 3aKOHOMEpPHOCTSMH, YBEPEHHOE  TOJb30BAaHHE  ACTPOHOMUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— c(OpPMUPOBAHHOCTh MPEJCTABICHUN O 3HAYCHUM ACTPOHOMUU B MPAKTHUECKOMN
JIESITEIILHOCTH YeJIOBEKA U JAJIbHEHIIIEM HayYHO-TEXHUIECKOM Pa3BUTHUH;

— OCO3HAaHHME POJM OTCUECTBEHHOW HAayKd B OCBOCHHM U HCIOJIb30BAHUU
KOCMHYECKOTO TPOCTPAHCTBA W PA3BUTHH MEXIYHAPOJHOTO COTPYAHHYECTBA B OTOH
obnactu.

B pe3ynbrare 0CBOGHUS NUCLUILIMHBI 00YYatOLUICs JOIKEH:
yMeTh

— IPUBOJWUTH TPUMEPHI: PpOJM  ACTPOHOMHUHM B  Pa3BUTUM  LMBWIN3ALNH,
UCIIOJIb30BAaHUSI METOJOB  HCCIENOBAaHMM B  AaCTPOHOMHMH, pPa3jM4YHBIX JAMANa30HOB
AJIEKTPOMAarHUTHBIX M3JIy4€HUH i1 ToJiyueHuss uHpopManuu o0 oObekrax BcenenHoi,
MOJYy4EeHUsT acCTPOHOMUYECKOH MH(OpMAlMM C MOMOIIBI0 KOCMHMYECKHX amlapaTtoB U
CHEKTPaAJIbHOTO aHAJIN3a, BIUSHUS COJTHEYHOW aKTUBHOCTH Ha 3€MJIIO;

— ONWCBIBaTh M OOBSCHATH: pa3NuyMsl KajleHJapeil, YCJIOBUS HACTYIUIEHUS
COJIHEYHBIX W JIYHHBIX 3aTMeHu#, (a3pl JIyHBI, CyTOUHBIE JBM)KEHUS CBETWUJI, MPUYUHBI
BO3HUKHOBEHHUs IPWIMBOB M OTJIMBOB; IPHUHLHUII JEHCTBUS ONTHYECKOTO TEJIECKOIIA,
B3aMMOCBSA3b (PU3UKO-XUMUYECKUX XapPaKTEPUCTUK 3BE3J C MHCIIOJIB30BAHUEM JHarpaMMbl
«UBET — CBETUMOCTbY, (PU3MUECKUE PUUNHBI, OTIPE/IENIIONNEe PABHOBECUE 3B€3]l, HCTOUHUK
DHEPrUM 3BE3] U NPOUCXOKICHNE XUMUUECKHUX DJIEMEHTOB, KPACHOE CMEUICHHE C IIOMOIIBIO
s dexra Jlomnepa;

— XapakTepu3oBaTb OCOOEHHOCTHM METOJOB IIO3HAHUS AaCTPOHOMHUH, OCHOBHBIE
AJIEMEHTHI U CBOWCTBA IUIAaHET COJIHEYHOM CUCTEMBI, METOJBI OINPEACIICHUS PACCTOSHHUU H
JMHEWHBIX pa3MepOB HEOECHBIX TeJl, BO3MOKHBIE ITYTH BOJIIOLUH 3BE€3]] pa3IMYHON MacChl;

— HaxoJuTh Ha HeOe OCHOBHBIE co3Be3nus CeBepHOro mojymiapus, B TOM YHCIE:
bonsmas Mensenunia, Manas Menseania, Bonomac, Jlebens, Kaccuomnes, Opuon; cambie
apkue 3Be3nbl, B ToM umcne: llomspnas 3Be3na, Apkryp, Bera, Kamemna, Cupwuyc,
berenwreiize;

— HCIIOJIB30BATh KOMIIBIOTEPHBIE TNPUIIOKEHUS JUISI ONPEIEJICHUS IOJOKEHUS
Counnna, JIyHsl ¥ 3B€371 Ha JIOO0YIO aTy U BpeMs CYTOK JUIsl JaHHOTO HACEJIEHHOTO MyHKTA;

— HCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKON JESITeIbHOCTH U
MOBCEIHEBHOM U3HU JUIsl TOHMMaHUs B3aUMOCBSI3U ACTPOHOMUHU C JIPYTMMH HayKaMmH, B



OCHOBE KOTOpPBIX JIEKAT 3HAHUS IO aCTPOHOMMHM; OTHEJIEHUS €€ OT JDKEHAyK; OLICHMBAHMS
uHpopmaruu, coaepkameiics B coobmenusx CMMU, HaTepHeTe, HAYYHO-TIOMYISIPHBIX
CTaThsX.
3HATh

— CMBIC]I TIOHATHUH: TEOLEHTpUYECKass M TIeIMOLIEHTPUYECKas CUCTEMA, BUIUMAs
3BE3/lHasl BEJIMYMHA, CO3BE3/1€, IPOTUBOCTOSHUS U COCIUHEHHUS IUIAHET, KOMETa, aCTePOU]I,
METEOP, METEOPUT, METEOPOU I, TUIaHETa, CIIYTHHUK, 3Be31a, ConHeuHas cucrema, ['anakruka,
Bcenennas, BceMHpHOE M MOSICHOE BpeMs, BHECOJIHEYHas IUIaHeTa (3K30ILIaHeTa),
CHEKTpalbHasl KIacCU(pUKAIMS 3Be3/1, MapajUIakc, PeIUKTOBOE u3inydyeHue, bonpmoi B3pris,
yepHas JbIpa;

— CMBICH (PU3UYECKUX BEJIWYHMH: MAPCEK, CBETOBOW T'0Jl, aCTPOHOMHYECKAs €IMHUIIA,
3BE€3/{Has BEJINUMHA;

— cMbICT (U3UYECKOTO 3aKoHa Xab0a;

— OCHOBHBIE 3Talbl OCBOCHUSI KOCMUYECKOI0 IPOCTPAHCTBA

— pasmepsl ["anmakTuku, nojoxeHue U nepuof oOpamieHuss CoJHIIA OTHOCHTEIBHO
neHrpa ["anakTukuy;

— TrunoTe3bl NpoucxoxieHuss CoJHEYHON CUCTEMBI;

— OCHOBHBIE XapaKTEPUCTUKH U cTpoeHrne CoHIIa, COTHEYHON aTMOChEpHI.
1.3 Kosin4ecTBO 4acoB HA OCBOEHHE IPOrpaMMbl Y4eOHOI JTUCHUIIIUHbI:

MaKCHMaJIbHOW yueOHOW Harpy3ku oOydaromierocs 44 yaca, B TOM YHUCIIE:

00s13aTeNbHOM ayIMTOPHON yueOHOM Harpy3ku oby4daromerocs 44 yaca,

TeopeTnyeckux 3aHsaTuii 30 4acos,;

NPAKTUYECKUX 3aHATUH 14 yacos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIMHBI

2.1. O0beM yueOHOI JMCUMIIIMHBI M BUABI Y4eOHOH padoThl

Bua yueOHoii padoThl O0bem yacoB
O0bem 00pa3oBaTeIbHOI MPOrPpaMMBbl 44
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHe 30
IIPAKTUYECKUE 3aHATUS 14

Ilpomescymounan ammecmauusn 6 hopme oughghepenyuposannozo 3auvema




2.2 TemaTnueckuii I1aH U coaep:xkanue yyeOHou aucuumiuasl OY.07 ACTPOHOMMUSA

HaumeHoBaHue Conep:xanue y4e0HOro MaTepuasa, JadopaTopHble H MPAKTHYECKHE PA0OThHI Oo0bem
pa3ieIoB U TeM 4acoB
1 2 3
Coaeprxanue y4eOHOIro MaTepuaJa
1. | ActpoHomusi, ee cBsi3b ¢ Apyrumu Haykamu. CtpykTypa u MacmraObsl Bcenennoit. OcobeHHocTH
ACTPOHOMHYECKUX METOI0B UCCIICJOBAHMS.
BBenenmue 2 | HazeMHbIe 1 KOCMUYECKHE TEJIECKOIbI, MPUHIUI UX PAOOTHI. 2
3 | BceBonHOBas acTpOHOMHMS: 3JIEKTPOMAarHUTHOE HW3IYYCHHE KaK HMCTOYHHK HH(POpPMAIMU O HEOECHBIX
tenax. IIpakTuueckoe npuMeHeHe aCTPOHOMUYECKHUX MCCIIEA0BAHNN.
4 | Ucropus pa3BUTHS OTEYECTBEHHON KOCMOHABTHKU. [IepBbIil HCKyCCTBEHHBINH CcIyTHUK 3emud, nojet FO.
A. I'arapuna. /IocTrykeHusi COBpeMEHHOW KOCMOHABTHKM.
Coaep:xaHue yueOHOro MaTepuaJia 2
1 | ActpoHomust Apucrtorens Kak «HaubOosee ¢usnueckas M3 MaTeMaTHdeckux Hayk». Kocmomorus
Apucrorenda. ['mnnapx Hukelickuil: nepBble MareMaTH4ecKue T€OpUM BUAUMOro jBuxkeHus CoyiHLA U
JIynsl u Teopun 3atMeHui. IITonemeil (acTpoHOMUS Kak «MaTemMaThdyeckoe u3ydeHue Hebay). Coznanue
IIEPBOM YHUBEPCAIIBHON MAaTEMaTHYECKOW MOJIEJIM MUPA HA OCHOBE NPHUHIINAIIA T€OIICHTPHU3MA.
2 | 3Be3gHOe HEOO (M3MEHEHHE BUIOB 3BE3JHOr0 Heba B TE€UEHHE CYTOK, roja). JleroucuucieHue u ero
Tema 1 TOYHOCTb (COJIHEUHBIH W JIYHHBIH, IOJMAHCKUH M TPUTOPUAHCKUNA KalleHAApH, NPOEKThl HOBBIX 5
Hcropusi pa3BuTHS KaJieHaapen).
aCTPOHOMMH 3 | OnTuueckast acTpOHOMHUS (LIMBUJIM3aLMOHHBIN 3aIIPOC, TEJIECKOMbI: BUbI, XapaKTEPUCTUKH, Ha3HAYCHHE).
4 | U3y4eHne OKOJO3EMHOIO IMPOCTPAHCTBA (MCTOPHSI COBETCKOM KOCMOHABTHKH, COBPEMEHHBIE METOIbI
M3Yy4eHHUsl OIMIKHEro KocMoca).
5 | ActpoHOoMHUsl JajmbHEr0 KOcMoca (BOJIHOBask acTPOHOMHS, Ha3eMHble M OpOHMTaJbHBIE TEJIECKOIBI,
COBpPEMEHHBIE METO/Ibl U3YUYEHHSI TAJTbHET0 KOCMOCa).
IIpakTuyeckue 3aHATHS
1 \ HoBbie noctmkenuns B 001acTH H3y4eHUSI KOCMOCa 2
T 5 Coaeprxanue y4eOHOro MaTepuaa 12
yc“e)r;:CTBO 1. | Cucrema «3emns—IJlyHa» (ocHOBHbIE ABIKeHUS 3emiH, Gopma 3emun, JlyHa — choyTHUK 3emud,
COJIHEUHbIe U JyHHbIe 3aTMeHus). [lpupona Jlynsl (pusnyeckue ycnoBus Ha JlyHe, moBepxHOCTh JIyHBI, 2

COJIHEYHOM CHCTEMBI

JIYHHBIE TTIOPOBI).




2. | [Inanersr 3emuoi rpynmel (Mepkypuii, Benepa, 3emusi, Mapc; obmas xapakrepuctuka atmocgepsl, 2
IIOBEPXHOCTH).
3. | [Inanersi-rurantel (FOnurep, Catypn, Ypan, Hentyn; o0mas xapakTepucTika, 0COOEHHOCTH CTPOEHUS, 9
CIYyTHUKHU, KOJIbIIA).
4 | Actepoubl 1 METEOPUTHL. 3aKOHOMEPHOCTh B paccTosiHusAX miaaHer oT ComHia. OpOUTHl acTepOHUI0B.
JlBa mosica actepounioB: ImaBHbI mosic (Mexny opOutamu Mapca u FOnurepa) u nosc Koiinepa (3a 5
npeneramu opoutsl Henryna; [1nyToH — ouH U3 KpyMHEHIIMX acTePOUIOB ATOro mosca). Puzndyeckue
XapaKTEPUCTHKHU acTepou10B. MeTeOopUTHI.
5 | KomeTsl 1 MeTeopsl (OTKPHITHE KOMET, BUI, CTPOCHHE, OPOUTHI, MPUPOAA KOMET, METEOPHl U OOIUIbI, 5
MeTeopHbIe TOTOKH). [loHsATHE 006 acTepOUTHO-KOMETHON OMACHOCTH.
6 | UccnenoBanust ConmHEYHOM cHCTeMbl. MeXIUIaHETHbIE KOCMHUYECKHE alllaparbl, HCIOIb3yeMble IS 5
uccienoBanus miaHeT. HoBele HayuHble nccnenoBanust CoJIHEYHON CUCTEMBI.
IIpakTuyeckue 3aHATHSA 4
1 | Onucanne ocobeHHoCTeH 1aneTsl COMHEUHOM CHCTEMBI (110 66100pY 0OVUarOwe20cs) 2
2 | YcTpo#CTBO M Ha3HAYEHUE MEXITYHAPOJHONH KOCMUYECKON CTaHINH 2
Conep:xxanue yueOHOro MaTepuaJia 12
1. | PaccrosiHue 1o 3Be3[ (OIpeneneHne pacCTOSHUN MO TOJAWYHBIM MapajjiakcaM, BUAUMbBIE U aOCONIOTHBIE
3Be3/IHble BenuunHbl). [IpocTpaHcTBEHHBIE CKOPOCTH 3Be3[] (COOCTBEHHBIE IBUKEHUS U TAHT€HLMAIbHBIE 2
ckopoctu 3Be3]1, dhdext Jlornepa u onpeeneHne Jy4eBbIX CKOPOCTEN 3BE3T).
Tema 3 2. | ®usnyeckas npupojia 38e3] (LBET, TEMIEepaTypa, CIIEKTPbl U XUMUYECKUN COCTaB, CBETUMOCTH, PaInyChl,
Crpoenne n Macchl, CpeHHe IUIOTHOCTH). CBsA3b MeXJTy (U3MYECKHMMHU XapaKTepUCTUKaMH 3Be3/ (JIuarpaMma 2
IBOJIIOLHS «CIEKTp — CBETHUMOCTB», COOTHOLIEHME «Macca — CBETUMOCTbY», BpALLlEHUE 3BE3] Pa3IMUHBIX
Bcenennoii. CHEKTPAJIbHBIX KJIACCOB).
3. | JIBoiiHbie 3Be3nbl (omTHYEeCKWe W (U3UYECKHE JIBOWHBIE 3BE3J/bI, OMPEIENEHHBIX MacC 3BE3/bl W3 2
HaOJII0ACHNH IBOMHBIX 3B€3]l, HEBUJMMBbIE CTYTHUKHU 3BE31).
4. | OTKpbITHE HK30IUIAHET — IUIAHET, JBIKYIIUXCS BOKPYT 3Be3A. Du3nmdeckue MnepeMeHHblE, HOBbIE U 9

CBCPXHOBLIC 3BC3 b1 (I_IC(I)CI/II[BI, APyruc (I)I/I3I/IHGCKI/IC TNEPCMCHHBIC 3BC3bI, HOBBIC CBCpXHOBLIC).




Hama T'amaktuka (coctaB — 3Be3[bl M 3BE3/IHbIE CKOIUICHUS, TYMAaHHOCTH, MEX3BE3[IHBIA ra3,
KOCMHMYECKHE Jy4d U MarHuTHble 1oJjs). Ctpoenue ["anakTuku, BpaieHue ['anakTHKU U TBUXKEHUE 3BE3/]
B Hell. CBepxmaccuBHasi yepHas Jibipa B LieHTpe ['aaktuku. Pagunounsnydyenue ['amaktuku. 3aragoudHble
ramma-BeIUieckd. Jpyrue ragakTuku (OTKPBITUE APYTUX TaIAKTHK, ONMPEEICHUE pa3MEPOB, PACCTOSHUI
U Macc rajakTHK; MHOrooOpasue rajakTHK, paAuOTraJlakKTUKU U aKTUBHOCTH SJIep TallaKTUK, KBa3aphl U
CBEPXMAaCCHUBHBIE YEPHBIE BIPHI B sAJIpax rajlakTUK).

Meraranmaktuka (CHCTeMBl TaJaKTHK M KpyIMHOMAacIITaOHas CTPyKTypa BceneHHoi, pacmmpeHue
MeraraniakTuku, TUIOTE3a «ropsiyeil BceneHHol», KOCMOJIOTMYECKHE MOJAENU BCeleHHON, OTKphITHE
YCKOPEHHOTO paciivpeHusi MeTaralakThKy).

[Ipoucxoxaenue u 3BoJOLMA 3B€31. BO3pacT ranakTuk v 3Be3.1

[Ipoucxoxnenne tuiaHer (Bo3pact 3emiau U Japyrux Ten COJHEYHOM CUCTEMBI, OCHOBHBIE
3aKOHOMEpPHOCTH B COJHEYHOM CHUCTEME, NEPBbIE KOCMOIOHMYECKHE THUIIOTE3bl, COBPEMECHHBIE
MMPEACTABJICHUA O ITPOUCXOKACHHUN HHaHeT).

XKusznb 1 pasym Bo Beenennoii (3Bomonus BeesneHHOM M 5Ku3HB, Tpo0ieMa BHE3EMHBIX [IMBUIIN3ALMIM).

HpaKTI/I‘{eCKI/Ie 3aHATHSA

1

Pemenune npoOsieMHBIX 3adaHUi (BBIYMCIIEHHWE PACCTOSHUN N0 3Be€3] 0 TOJUYHOMY THapajulakcy,
BBIUMCIIEHHE Tiepuoja oOpalleHus IJJaHeT Ha OCHOBaHMM 3-To 3akoHa Kermuepa, BblUMCIIEHHE
TeMmrepaTypbl 3Be31 ¢ nomolnpio 3akoHa Credana — bombimana. OmnpeneneHue JJUHBI BOJHBI Ha
OCHOBaHUM 3aKkoHa BuHa)

DKCKypCHs B TUIAaHETapUid

Ilpomerncymounas ammecmavusn 6 ghopme oughghepenyuposannozo zauéma

Bcero:

44

10




3. YCJOBMUS PEAJIM3AIIAU TIPOTPAMMBI YYEFHOU JUCIATIIAHBI

B nmenax peannsanuy KOMIETEHTHOCTHOI'O MOAXOAa MPU HM3YyYEHUH AMCLUILINHBI
OVY]1.07 AcCTpoHOMHS HCIIONB3YIOTCS AKTUBHBIE M WHTEPAKTUBHBIC (OPMBI IMPOBEACHUS
3aHATHM (TBOpYECKHME 3a/aHus, aHAJIU3 KOHKPETHBIX CHUTyalMi (kelic-merox), pas3oop
KOHKPETHBIX CUTYyalUi).

IIpumeHeHne Ha y4eOHOM 3aHATUM HHTEPAKTHBHBIX (OPM pabOThl, CTUMYIHPYET
MO3HABATENbHYI0  MOTHBAIMIO  OOyJaroIIUXCs, TIOMOTAeT TMOIAEpkKaTh MOTHBALUIO
o0yJaroMxcsi K IOJYYCHUIO 3HAHUM, HaJaKUBAaHUIO IIO3UTHBHBIX MEXJIUYHOCTHBIX
OTHOIICHHUH, TTOMOTAET YCTAHOBICHHUIO NOOpOXKenareabHol arMochepsl. HununpoBanue u
HOJJIEP’KKA HCCIIEOBAaTEIbCKON NEATEIbHOCTH O0yJaroIlUXcs B paMKaxX pealu3alud MU
WH/IWBUIYAIBHBIX M TPYIIOBBIX HCCIENOBATEIBCKUX IPOEKTOB, JAaeT BO3MOXKHOCTH
IpUOOpeECTH HAaBBIK CAaMOCTOSATENIBHOTO PEUICHUs NpoOJIeMbl, HAaBbIK I'€HEPUPOBAHUS U
oopmMiIeHns1 COOCTBEHHBIX HJICH, HABBIK YBOKUTEILHOTO OTHOLICHHUS K UY)KUM HJI€SM, HABBIK
NyOJMYHOTO BBICTYIUIEHUS MEpea ayIuTOpueHd, apryMEHTHpPOBAHHS W OTCTaMBaHUS CBOEH
TOYKH 3PEHHSL.

JUis TO3UTHBHOTO BOCHpUATUS oOydarolMMHcs TpeOOBaHUM IperojaBarels,
NPUBJICYCHUST MX BHUMAHUS K OOCYKIaeMOW Ha 3aHATHH WH(POPMAIUH, aKTHBH3AIHMUA HX
[IO3HABATEJIbHON JIEATEIbBHOCTH Ha Y4YeOHBIX 3aHATHSIX MEXAYy IpernojaBareieM |
00y4aroIMMUCs YCTaHABJIUBAIOTCS JOBEPUTENbHBIE OTHOLLIEHUSI.

Ha y4eOHOM 3aHsiTHH cOOMIOAAIOTCS OOIICTIPHHSATHIE HOPMBI TTOBEICHUS, IMpaBHIIA

oOlIeHHs] CO CTaplIMMH (MpenojaBareieM) U CBEPCTHUKaMH (0Oy4YarOUIMMUCS), TPUHIIUIIBI
y4eOHOI TUCIMIUIMHBI U CAMOOPTaHU3aIUH.

3.1. TpeOoBaHNsl K MUHUMAJBHOMY MATEPHAJBHO-TEXHHYECKOMY 00ecre4eHHI0

Peanuzamust mporpammel yueOHOM MUCHMIUIMHBI oOecrieueHa y4eOHbIM KaOMHETOM
ACTPOHOMHUU, OCHAIIEHHBIM CIIEYIOIIUM 000pyI0BaHUEM:

[lepedyenp yueOHO-HATIISAHBIX TTOCOOMIL:

miakaTel: «OcBOEHHE KocMoca», «3Be3fHas Kapray, «V3ydeHue MexayHapoAaHOU
KOCMHYECKOM CTaHITHHN).

VYuebHas Mebesb: CTOJbI, CTYIIbs, I0CKa MEJIOBasl.

[TK, mynsTUMenuiiHOE 000pYI0BaHUE:!

Komnrerorep ¢ BoixogoM B MHTEpHET - 1 1mT.

JI1eH3noHHOE MPOrpaMMHOE O0ecIieueHue:

JMILIEH3MOHHOE MpOrpaMMHOe oOecrieyeHre OOLIero M ClIeHUallbHOTO Ha3Ha4YeHUs
(Microsoft Windows (dorosop Ne7810 ot 14.09.2021 mo 13.09.2022), Microsoft Office
Professional Plus (orosop Ne7810 ot 14.09.2021 mo 13.09.2022), Zoom (CBobomHO-
pacmpoctpansemoe [10).

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl
Jnis peanuzanuy mporpamMMbl yueOHOM JUCHMIUIMHBI OMOIMOTEeUYHbIN (HOHI HMeeT
nevyaTHble U HH(OOPMALIMOHHBIE PECYPCHI.

3.2.1 OcHOBHBIE HCTOYHUKH:

1. T'yceiixanos, M. K. OcnoBsl actponomunt / M. K. I'yceiixanos. — 5-e uzn., ucrp.
— Cankt-IlerepOypr : Jlanp, 2022. — 152 ¢. — ISBN 978-5-8114-9918-2. — Texkcr :
ANEeKTpOHHBIH  //  Jlanb  :  dJeKTpoHHO-OMOnmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/203009 (mara obpamenus: 25.08.2022).

2. Yapyrun, B. M. Actponomus : yueOnoe nocobue ans CIIO / B. M. Yapyrun. —
Capartos : [IpodobOpaszoBanne, Aii [Tu Ap Menua, 2019. — 236 ¢. — ISBN 978-5-4488-0303-
1, 978-5-4497-0184-8. — Texkcr : anexTponHsbIi // Lludposoii obpazosarenbublil pecypc IPR
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SMART : [caiit]. — URL: https://www.iprbookshop.ru/86502.html (nara oGpaieHus:
31.08.2022).

3. zes, C. A. ActpoHomus. CoiHeuHasi cUCTeMa : ydeOHOe TOCOOHe ISl CPETHETO
npodeccuonaibHOro oopazoanus / C. A. f3eB ; mox HayuHoi penakiueit B. I'. Cypauna. —
3-e u3n., mepepab. m mon. — MockBa : M3marensctBo HOpaiit, 2022. — 336 c¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08245-6. — TekcT : 3neKTpOHHBIH //
Oo6pazoBarenpHas mwiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494042 (mata
obpamenus: 25.08.2022).

3.2.2 JlonoJTHUTEIbHbI€ HCTOYHUKM .

1. I'yceiixanoB M. K. OcHoBsl acTponomui : yae6Hoe nocooue / M. K. I'ycelixanos. —
Mockaa : Jlanb, 2017 c. — 152 c. — TekcT : HEMOCpeICTBEHHBIN.

2. Jlorsunenko O. B. Actponomus : yue6Huk — Mocksa : KuoPyc, 2019 ¢. — 263 c. -
TeKCT : HenmoCcpeICTBEHHBIH.

3. OY.07 ActpoHOMHS : METOIUYECKHE YKa3aHUS JUIsl MPAKTUYECKUX 3aHATHU 110
muctuminae OYJ[.07 ActpoHoMus 1uisi 00y4aromIMXCS MO BCEM CHEIHAIBHOCTSIM OYHOU
dopmer ooyuernust / TUY ; coct. M. K. Kasuaxmenos.— 1-¢ u3n.— Tromens : M3marensckuit
nentp bUK, TNV, 2018. — 16 ¢. — TekcT : HemocpeACTBEHHBI.

1.2.3 TIIpodeccuoHanbHble 6a3bl JAHHBIX:
1. bubnuoreka ¢ KHUTaMH 110 aCTPOHOMHUHU U KOcMoHaBTuke : [caiir]. — URL
http://12apr.su/books/index.shtml (mata oopamenus: 14.06.2021). — TeKCT : 3IEKTPOHHBIIA.
2. Actporonn : 100 Poccum : [caiir]. — URL : http://www.astrotop.ru  (mara
obpamienns: 14.06.2021). — TekCT : 3I€KTPOHHBIH.
3. Actpoxumust 1 actpobuonorusi B Poccum  wmwmumpe :  [caiit]. — URL
http://astrochemistry.ru/(nara o6pamienns: 14.06.2021). — TekCT : 371€KTPOHHBIIA.

3.2.3 D1eKTpOHHBIE H3AaHMS (3J1eKTPOHHBbIE Pecypcehl):

1.Poccuiickas actpoHomuueckasi cetb : [caiiT]. — URL : www. astronet.ru (mara
obparenus: 14.06.2021). — TekcT : 371€KTPOHHBIA.

2. ActpoHomuueckoe obmecTBo : [cait]. — URL : www. sai.msu. SU/EAAS (nara
obparmenus: 14.06.2021). — TekcT : 371€KTPOHHBIA.

3. Obmepoccuiickuii actpoHoMHUecKuid moptain. ActpoHomust PO : [caiit]. — URL :
http://xn--80agldeblhjOl.xn--plai/ (nata obpamienus: 14.06.2021). — TeKCT : 3ACKTPOHHBIH.
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4. KOHTPOJIb ! OIIEHKA PE3YJbLTATOB OCBOEHHS YYEFHON

JUCIHUIIVIMHBI

KoHTpo/Ib M o1leHKa pe3ylIbTaTOB OCBOCHUS y4eOHOM JUCIUIIIMHBI OCYIECTBISETCS
IpernoJiaBaTesieM B MPOLECCe MPOBEACHUS MPAKTHUECKUX 3aHATHH, TECTUPOBAHUA, a TaKXKe
BBINOJIHEHHS 00YUYaIOMIMMUCS BHEAYAUTOPHBIX WHAMBHIYAIbHBIX 33aHUHN, TPOEKTOB.

PesyabTaThl 00yyeHus

Kpurepun onenkn

MeToabI OIEHKH

YMenus:

MPUBOIUTH TIPUMEPBI: POJTH
ACTPOHOMHUU B Pa3BUTUHU
IMBHIM3AIUH, KCIIOJIb30BaHUS
METOJIOB HCCJICIOBAHUI B
ACTPOHOMUH, PA3TUIHBIX
JIMAIa30HOB
3JICKTPOMArHUTHBIX U3Ty4YCHUN
JUTSL TIOJTy4eHUs nH(OpMaluu
00 o0BekTax BeeneHHoid,
MOJTyYEHUsI aCTPOHOMUYECKOM
MH(pOpMaLIUU C TOMOILBIO
KOCMHUYECKHX aIllapaToB U
CIIEKTPAJILHOTO aHAJIN3a,
BIUSTHUS COJTHEYHOM
AKTHBHOCTH Ha 3E€MITIO

OCO3HAET POJIb ACTPOHOMMH B
Pa3BUTUU LIUBUIIN3ALINY;
IIPUBOAUT IIPUMEPHI
UCIIOJIB30BaHUs Pa3IMYHbIX
METO/0B UCCIIEJOBAaHNUs B
aCTPOHOMHUH

DKcrepTHas OlICHKa
pe3yJIbTaToB
MCbMEHHOTO OIPOCa;
TEKYILIUN KOHTPOJIb B
dbopme yCTHOTO
orpoca.

OTHCHIBATh U OOBSICHSTD:
pa3iuuus KaleHaapeH, yClIoBus
HACTYIUICHHSI COJIHEYHBIX U
JYHHBIX 3aTMEHUH, pa3bl JIyHbI,
CYTOYHBIE IBUKEHUS CBETHIL,
MPUYHHBI BO3SHUKHOBEHUS
MIPUIMBOB M OTJIUBOB; IPUHITUTI
JIEUCTBUS OIITUYECKOTO
TEJIECKOIIa, B3aNMOCBSI3b
(UBUKO-XUMHYECKUX
XapaKTEePUCTHUK 3BE3]I C
WCIIOJIb30BAaHUEM JTHArPaMMBbI
«IIBET — CBETUMOCTHY,
buznyecKkue NpUINHAbI,
ONpeNENSAI0NINE PAaBHOBECHE
3B€3]1, UICTOYHHUK YHEPTUU 3BE3]T
Y IPOUCXO0K/ICHUE XUMUYECKHUX
AJIEMEHTOB, KPACHOE CMEILIEHUE
¢ momombio ¢ dekta Jlomiepa

OTHCHIBACT U OOBSICHSET:
pa3inuus KajueHaapei, ycloBus
HACTYIUICHHSI COJIHEYHBIX U
JYHHBIX 3aTMEHUH, ¢a3bl JIyHbI,
CYTOYHBIE IBUKEHUS CBETHIL,
MPUYMHBI BO3HUKHOBEHUS
MIPUIMBOB M OTJIUBOB; MPUHITUTI
JIEUCTBUS ONTHYECKOTO
TEJIECKOIIa, B3aUMOCBSI3b
(UBUKO-XUMHYECKUX
XapaKTEePUCTHUK 3BE3]I C
WCIIOJIb30BAHUEM JTHArPAMMBI
«IIBET — CBETUMOCTB,
buznyecKue NpUINHAbI,
ONpeNENSAI0IINEe PAaBHOBECHE
3B€3]l, UICTOUYHUK SHEPTUH 3BE3]
Y IPOUCX0KJICHUE XUMUYECKUX
AJIEMEHTOB, KPACHOE CMEILIEHUE
¢ momobio 3¢ dekra Jlomiepa;

DKcrepTHas OleHKa
pe3yJIbTaToB
UCHMEHHOTO OIPOCa;
TEKYIIUI KOHTPOIb B
dbopme ycTHOTO
orpoca.

DKCrepTHas OIICHKa
coo01eHn

XapaKTepu30BaTh 0COOCHHOCTH
METO/IOB TIO3HAHUS
ACTPOHOMHHU, OCHOBHEIC
SJIEMEHTEI U CBOMCTBA IUIAHET
COJIHEYHOM CUCTEMBI, METO IbI
OTIpEICIICHUS] PACCTOSIHUI U
JIMHEWHBIX pa3MepOB HEOCCHBIX
TEJI, BO3MOYKHBIC ITyTH
DBOJIFOIMH 3BE3J1 PA3JINIHOM

JIaeT XapaKTePUCTUKY METOJaM
MO3HAHUS B aCTPOHOMUU
Ha3bIBAET OCHOBHBIE JJIIEMEHTBI
¥ CBOMCTBA IIAHET
MMOHUMAaeT BO3MOXKHBIC
SBOJIIOIIMH 3BE3]

yTH

DKcnepTHast OlEHKa
pe3yNbTaToB
MMCBMEHHOTO OIIPOCa;
TEKYIIUH KOHTPOJIb B
¢dopme ycTHOTO
orpoca.
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MacCChbI

HAXOJWThL Ha HeOe OCHOBHEIE
CO3BEe3IUs CeBepHOro
noJymiapusi, B TOM  YHCIIE:
bonemas Menseguna, Manas
Mensenuna, Bomnonac, Jlebenp,
Kaccuones, Opuon; camble
SpKHe 3BE31bl, B TOM YHCIIE:
[TonsspHast  3Be3ma,  APpKTYyp,
Bera, Kanenna, Cupuyc,
berensreiize

HaXOIUT Ha HeOE OCHOBHEIE
co3Be3nust CeBepHOro
MOJTyIIAPHSI

DKcnepTHas OlEHKa
pe3yIbTaTOB
MMCbMEHHOTO OIPOCa;
TEKYIIUH KOHTPOJIb B
dbopme ycTHOTO
ompoca.

HCIIOJIB30BaTh  KOMIIBIOTEPHBIE
MIPUJIOKEHUS ISl OTPECIICHHS
nonoxxkenuss Connna, JlyHsl u
3BE3]l Ha JIOOYIO J1aTy W BpeMs
CYTOK IS JTaHHOT'O
HACEJIEHHOI'O ITyHKTa

HCIIOJIB3YET KOMITBIOTEPHBIE
MIPUIIOXKEHUS TSl OTIPEICIICHHS
nosnoxxenus Connuna, JIyHsl u
3BE3]1 Ha JIFOOYIO 1aTy U BpeMs
CYTOK I JAHHOTO
HACEJIEHHOTI'O ITYHKTa

DKcrepTHas OleHKa
pe3yabTaToOB
MUCHMEHHOTO OIIPOCa;
TEKYIIUH KOHTPOIb B
dbopme ycTHOTO
oTpoca, MPaKTHYECKHUE
3aHSITHSL.

UCIIOJIb30BaTh IPUOOPETEHHBIE | UCIIOJIBb3YET npuoOpeTeHHbIe | DKCIEpTHAs OLICHKA
3HAHUA u YMEHUSI B | 3HaHUS U YMEHUS B | pe3yJIbTaTOB
IPAKTUYECKON JAEATEIbHOCTU M | IPAKTUYECKON NEATEIbHOCTH M | MMCbMEHHOIO OIPOCca;
IOBCEHEBHOM  KM3HM  JUIA | IOBCEJHEBHOM  KM3HM  JJIS | TEKYIIMH KOHTPOJb B
HOHUMAaHHUS B3aUMOCBS3H | IOHUMAaHUS B3aUMOCBA3H | (popMe yCTHOTrO
aCTPOHOMHHU C JPYTUMH | aCTPOHOMHUU c APYTUMH | OIpoca.

HayKaMH, B OCHOBE KOTODBIX | HAyKaMu DKcrepTHas OLeHKa
JekaT 3HaHMA [0 aCTPOHOMUM, cooOLIeHni
OTHENIEHUsI €€ OT JDKCHAyK;

OLICHUBaHMS uH(popMaluu,

coJiepKaiieiicss B COOOIIECHUSIX

CMH, Uurepnere, Hay4dHO-

MOMYJSIPHBIX CTaThsIX

3Hanus:

CMBICT MOHATHM: | 3HAET CMBICTT OCHOBHBIX | DKCIEpTHas OLIEHKa
reoLeHTpUYecKas U | IOHATUH aCTPOHOMHHU pe3yJIbTaToB
TeJINOLIEHTpUYECKasi  CHUCTEMA, MUCBbMEHHOTO ONPOCa;

BUJIMMasl 3Be€3/lHas BEIUYHUHA,
CO3B€31UE, INPOTUBOCTOSHUA U
COCIMHECHMUS IUIAHET, KOMETa,
acTepoull, METEOp, METEOPHUT,
METEOpOu, IUIAHETa, CIIYyTHHK,
3Be3na, CosHeuHas cucCTeMa,
l'amakTuka, Bcenennas,
BCEMHUPHOE WU TOSCHOE BpEM,
BHECOJTHEYHAs IJIAHETA,
CHEKTpaJibHasl Kjaccu(UKaIusg
3BE€3], MApPAJUIAKC, PEIUKTOBOE
u3iydenve, bonpmioin B3psis,
4YepHast IbIpa

TEKYIIUH KOHTPOJIb B
dbopme ycTHOTO
orpoca.

DKcrepTHas OlleHKa
coo0IIeHn
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CMBICNT (U3MYECKMX BEIWYHH: | 3HACT  CMBICH  (DU3MUYECKUX | DKCIEpTHAs OIEHKA
napcex, CBETOBOM rofl, | BEJTMYUH pe3yabTaToOB
ACTPOHOMHYECKAsI eIMHUIIA, MUCHMEHHOTO OIIPOCa;
3BE3/IHAs BEIMYMHA TEKYIIUH KOHTPOIb B
dbopme yCTHOTO
orpoca.
[IpakTHyecKoe 3aHATHE
CMBICT ~ (PM3MYECKOTO 3aKOHA | 3HAET  CMBICH  (PU3MYECKOro | DKCIEpTHAs OLCHKA
Xabbmna 3akoHa Xab0ma PE3yJIbTaTOB YCTHOTO
orpoca.
OCHOBHBIC  ATallbl  OCBOCHHMS | HA3bIBAET  OCHOBHBIC  3Talbl | JKCIEPTHAS OI[CHKA
KOCMHUYECKOTO IIPOCTPAHCTBA OCBOCHHUS KOCMHYECKOI0 | pe3yJbTaTOB
POCTPAHCTBA MCBMEHHOTO OITpoca

pa3Mepsl ['anmakTuku,
MOJIOKEHUE U TIEPHO/T
obpamenus ComHia
OTHOCHUTEJIBHO LIEHTpa
lNanakTrku

3HaeT pa3mepsl [ amakTuky,
MOJIOKEHUE U TIEPHO/T
obpamenus CosHia
OTHOCHUTEJIBHO LIEHTpa
lanakTukun

DKcrepTHas OLICHKa
pe3yabTaToOB
NUCBMEHHOTO OIpoca

THITIOTC3bI IMPOUCXOKICHUS
CoJHEYHOM CHCTEMBI

3HACT I'I10TC3hbI
IMPOUCXOKACHUA ConHeunon
CHCTCMBI

DKcrepTHas OLeHKa
COOOIIEHU I

OCHOBHBIC XapPaKTEPUCTHKH H
crpoenue CoiHLA, COJIHEYHOM
aTMocdepsl

3HAEeT OCHOBHBIC
XapaKTEPUCTHKU U CTPOCHUE
CounHna, cOTHEUHOU aTMOC(EpHI

DKcrepTHas OleHKa
pe3ysIbTaToB
MUCBMEHHOTO OTIpoca.
DKCriepTHas OIIEHKa
cool1eHui
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