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IHosicHuTeIbHAS 3aNMHUCKA

Jannas pabouass mporpaMma Mo Yy4eOHOMY HpeIMeTy «ACTPOHOMUSD)
opueHTHpoBaHa Ha ydammuxcs 10-11 xkiaccoB, cocraBieHa W peanu3yeTcss Ha
OCHOBAaHHHU CIEAYIOIIUX JOKYMEHTOB:

e Agtopckoi nporpammsl Crpayt, E. K. IIporpamma: Actponomusi. ba3oBslii
ypoBeHb. 11 kiacc : yue6HO-MeToaudeckoe nocobue / E. K. Ctpayr. — M. :
Hpoda, 2018. — 11 c.

e UHcTpyKTUBHO-MeTOMYECKOTO TmHcbMa «O MpenojaBaHUU MpeIMeTa
«AcTpoHOMHUSI» B 00I11€00pa30BaTEeNIbHBIX YUpeXKIeHUAX benropoackoi
obnactu B 2023-2024 yyeOGHOM TOTY»;

o [lomoxenuss o pabouedl mporpaMme y4eOHBIX KYypCOB, MPEAMETOB,
JUCUUIUIAH (MOJTyJel) o01eoopa3zoBaTebHOr0 yupexaeHus (mpuxas Ne§19
or 23 mapta 2010 r. nemaprameHTa oOpa3oBaHUs, HAYKU M MOJIOAECKHOM
noymtuku benroposckoit odmactu).

ACTpOHOMUSI B POCCHUHCKOM IIIKOJIE BCErJa paccMaTpUBalach Kak Kypc,
KOTOPBIi, 3aBepiiasi PU3NKO-MaTeMaTUYECKoe 00pa30BaHUE BBIITYCKHUKOB CpEeIHEH
IIKOJIbI, 3HAKOMHT X C COBPEMEHHBIMH MIPEICTABICHUSIMH O CTPOSHUHU U IBOJIIOIUH
Bcenennoit u cniocobcTByeT HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS.

Kypc actpoHomun mpusBa crnoco0CTBOBATh (POPMUPOBAHUIO COBPEMEHHOU
HAy4YHOW KapTUHBI MHpA, paCKpbIBas pa3BUTHE MPEACTABICHHN O CTPOCHHUH
BcenenHoil kak OJHOM W3 BAXKHEUIIMX CTOPOH IJIUTEIBHOIO M CJIOKHOTO IMYTH
MO3HAHMS YEJIOBEUECTBOM OKPYKAIOLIEH IPUPOJIBI U CBOETO MECTA B HEM.

Oco0yto posib TP U3YYEHUH aCTPOHOMUU JIOJDKHO CHITPaTh UCIOJIb30BAHUE
3HAHUH, MOJIYYEHHBIX YYAIIUMHUCS 1O IPYTUM €CTECTBEHHOHAYUYHBIM MIPEIMETaM, B
NEPBYIO OYepeab 10 PU3HKE.

Marepuan, uzydaeMblii B Hadaie Kypca B TeMe «OCHOBBI NMPaKTHYECKOMN
aCTPOHOMHH», HE0OXOAuM I OOBSICHEHHS HaOJI0IaeMbIX HEBOOPYKECHHBIM
IJ1a30M acCTPOHOMHUYECKUX ABJIEHUH. B opranuzanuum HaOII0JEHUI MOTYT IIOMOYb
KOMIIBIOTEPHBIE TNPUIOKEHHUs s OToOpaxkeHHss 3Be3qHoro Heba. Takxue
MPUJIOKEHHSI TO3BOJIIIOT OPUEHTUPOBATHCS CPEAM MHUPHUAJT 3BE3I B PEXKHUME
pEaTbHOTO BPEMEHH, TONYy4YUTh HHPOPMAIMIO 10 Hauboiee 3HAYMMBIM
KOCMHUYECKUM OOBEKTaM, MOAPOOHBIC JaHHBIE O TUIAHETaxX, 3Be37aX, KOMETax,
CO3BE3/UAX, TO3HAKOMUTHCSI CO CHUMKAMU TIJIaHET.

Actpodusndeckass HampaBIEHHOCTh BCEX TMOCIEAYIONIMX TEM Kypca
COOTBETCTBYET COBPEMEHHOMY IIOJOXKEHHUIO B Hayke. [J1aBHOM 3amadeil Kypca
CTAaHOBHTCS CHUCTEMATH3alMs OOIIMPHBIX CBEICHWN O TMPUPOJE HEOECHBIX Te,
OOBSICHEHHE CYIIECTBYIOUIMX 3aKOHOMEPHOCTEH U pacKpbITHEe (U3HYECKOI
CylIHOCTH HaOmomaemMbix BO Bceenennoit sBnenuit. HeoOxoammo 0co60
MOAYEPKUBATh, YTO HSTO CTAHOBUTCA BO3MOXKHBIM OJjlarogapsi IIHUPOKOMY
UCIIOIb30BaHUI0 (U3UYECKUX TEOpUM, a TaKKe WCCIeIOBaHUN U3IyUYCHUS



HEOECHBIX TeJ, MPOBOJUMBIX MPAKTUYECKH MO BCEMY CHEKTPY IEKTPOMATHUTHBIX
BOJIH HE TOJIBKO C TIOBEPXHOCTH 3E€MJIU, HO M ¢ KOCMUUYECKUX anmnaparoB. Beenennas
MPEA0CTaBISET BO3MOXHOCTb U3YUEHHUS TAKUX COCTOSIHUI BEIIECTBA U MOJICH TaKUX
XapaKTEPUCTUK, KOTOPBIE MOKa HEAOCTHKHMBI B 3€MHBIX Jaboparopusix. B xoxe
M3yueHUs Kypca BaxHO c(OpMUpOBaTH TMpPEACTaBICHUE OO0 HSBOJIOLHUU
HEOPTraHUYECKON MPUPO/IbI KaK TJIABHOM JOCTHKCHUU COBPEMEHHON aCTPOHOMHUHU.
easimu n3yyeHusi aCTPOHOMUHM Ha TAHHOM ATaneo0yUdeHUsl SIBISIOTCS

— OCO3HaHUE MPUHUUMNHAIBHON pPOJIM aCTPOHOMHUU B  [O3HAHUU
dbyHIaMEHTaIbHBIX  3aKOHOB MPUPOAbl U (OPMUPOBAHUU  COBPEMEHHOM
€CTEeCTBEHHOHAYYHOU KapTUHBI MUPA;

— NpUoOpeTeHne 3HaHUM 0 Puznueckoil mpupoje HeOECHBIX TNl U CUCTEM,
CTPOCHHH U IBOJIIOIMK BceneHHON, MpOCTPaHCTBEHHBIX M BPEMEHHBIX MacIITadax
Bcenennoit, Hanbosee BaXXHBIX ACTPOHOMUYECKHX OTKPBITHUSX, OINPEISTUBIINX
pa3BUTHE HAYKH U TCXHUKH;

— OBJAJICHUE YMCHUSIMH OOBSICHATH BUJMMOE IIOJOKCHHE W JIBUKCHUE
HEOECHBIX TeJI TPHUHIIUIIAMH OIPEJCIICHUS] MECTOIOJIOXKECHUSI W BPEMEHHU 110
ACTPOHOMHMYECKMM  OO0BEKTaM, HaBbIKAMU MPAKTHYECKOTO  HCIOJb30BaHUS
KOMITBIOTEPHBIX TPWIOKEHHUN JJIsi  ONpeieiieHUusT BUJa 3Be3JHOr0 Heba B
KOHKPETHOM MYHKTE JUIsl 3aIaHHOTO BPEMEHU;

— pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CrocoOHOCTE B Tmpolecce NpUOOpPeTeHHs 3HAHUW 10 acCTPOHOMHUHU C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB MH(POPMALlMd U  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

— WCHOJIb30BaHHE MPHOOPETCHHBIX 3HAHUM W YMEHUH JUIsl PEIICHHS
NPaKTUYECKUX 3a]1a4 TOBCEIHEBHOM KH3HU;

— (opMupoBaHEe HAYYHOTO MUPOBO33PEHHUS;

— (opMUpOBaHHE HABHIKOB HCIIOJIb30BAHUSI €CTECTBEHHOHAYYHBIX H
O0COOCHHO  (DM3MKO-MATEeMaTHYECKUX 3HAHUM 11 OOBEKTUBHOIO  aHalnu3a
YCTPOMCTBA OKpPYXKAIOWIETO MHUpa Ha MpUMEPE JIOCTHXKEHUU COBPEMEHHOU
acTpo(U3MKH, aCTPOHOMUU U KOCMOHABTUKH.

N3yuenne kypca paccuutaHo Ha 34 daca. [Ipu niaHupoBaHHHM 2 4acoB B
HEJICNI0 KypC MOXET OBITh MPOWJICH B TE€UCHHUE MepBOro noxyroaus B 11 kimacce.
[Tpu mnanupoBaHuu 1 yaca B HEAEIIO 1ETECOOOPA3HO HAYATh U3YUYCHHE Kypca BO
BTOpPOM noJiyroauu B 10 Kiracce u 3aKOHUMTH B IEpBOM nosryroauu B 11 kmnacce.

BaxxHyto poJib B OCBOEHUU Kypca UTPAIOT IPOBOJANMBIE BO BHEYPOUHOE BpEMsI
coOcTBeHHble HaOmtojeHuss ydamuxcsa. Crneuuduka T[UIAHUPOBAHUS  ATUX
HAOJIOICHUI ompenensieTcss AByMs 00cTosTeabcTBaMU. Bo-mepBbix, oHH (32
uckioyeHueM HaOmoaeHuid CoJHIa) JOKHBI MPOBOAUTHCS B BEUEpHEE WIIU
HOYHOE BpeMsi. Bo-BTOpBIX, O0BEKTHI, IPUPOJA KOTOPHIX M3y4aeTCsi HA TOM WIIU
MHOM YpOKE, MOTYT OBITh B 3TO BpeMs HEIOCTYHHBI s HaOmtonaeHuid. [lpu



IUTAHUPOBAHUU HAOIIOJEHUN ATUX OOBEKTOB, B OCOOCHHOCTH IIJIaHET, HEOOXOIUMO
YUHUTBHIBATH YCIOBHS UX BUJUMOCTH.
IIpumepHbIii NepeYeHb HAOIIOAeHU I
Ha0Juro1eHusi HeBOOPY KEHHBIM IJ1a30M
1. OcHoBHBIE CcO3Be3/1Mg M HamboJee SPKUE 3BE3/Ibl OCEHHETO, 3UMHEr0 U
BeceHHero HeOa. I3MeHeHne uxX noyioKeHUs: ¢ TCYEHHUEM BPEMEHH.
2. 1smxenue JIyHsl u cMeHa ee (a3s.
Haouroaenus B Tesgeckon
. Penved JlyHsl.
. ®a3bl Benepsl.
. Mapc.
. FOnurep u ero cryTHUKH.
. CatypH, ero KoJiblia U CITyTHHUKH.
. ConHeuHble NsITHA (HA 9KpaHe).
. JIBOMHBIE 3BE3/IbI.
. 3Be3nuble ckoruienus (Ilnesasl, ['uagsr).
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. bonbmas tymanHocth OpHoHa.
10. TymaHHOCTH AHJIPOME/IBI.

B TeyeHuu roga BO3MOKHBI H3MEHEHUST KOJIMUECTBA YACOB HA U3YUYEHUE TEM
IpPOrpaMMBbI B CBSI3U C COBIIAJICHUEM YPOKOB PACIUCAHHUS C IPa3IHUYHBIMU JTHSIMU,
KaHUKYJISPHBIMH  JTHSMHA M JAPYTMMH OCOOCHHOCTSIMU  (PYHKIIMOHUPOBAHMS
00pa30BaTEIBLHOTO YUPEKICHUS.

Brimonnenne maHHOW 00pa3oBaTENBbHOM IMPOTpaMMBbl  TPEaIyCMaTpUBAET
UCIIOJIb30BaHHE CIEAYIONINX TEXHOJIOTUN, (POPM METOIOB IpenojaBaHus PU3UKH:

JINYHOCTHO-OPUEHTUPOBAHHOE  OOydYeHHWe,  mpoOieMHoe  oOydeHme,
POEKTHAsA TEXHOJOTHUs, TEXHOJOTHUSI TECTUPOBAHUS, CAMOCTOSTENIBHOE WM3y4YECHUE
OCHOBHO U JONOJHUTEIbHON JIUTEPATYPhl, SKCIIEPUMEHTAIbHBIE 3a/1aHMUS.

Cpoxu peanmmzaruu nporpammbl ¢ 02 centsOps 2019 roga mo 25 mas 2020
roja.

TPEBOBAHUSA K YPOBHIO TIOATI'OTOBKMU BbIITYCKHUKOB

B pe3ynemame usyuenus acmponomuu Ha 6a3080M YpoGHe YUeHUK O0JIHCEH

3HATH/IIOHUMATH

*  CMbIC NOHAMUI: TEOUEHTPUYECKAs M TENHOLICHTPpUYECKas CUCTEMA,
BHUJIMMas 3BE€3/[HAs BEJIMYMHA, CO3BE3UE, IPOTUBOCTOSHUSI U COCAMHEHUS TIJIaHET,
KOMETa, acTEepOH]i, METEOp, METEOPHUT, METEOPOHU]l, IIaHEeTa, CIyTHUK, 3BE37a,
Conneunas cucrema, [anaktuka, BceneHHasi, BCEMHpPHOE U TOSICHOE BpeMs,
BHECOJIHEYHAs IulaHeTa (PK30IUIaHeTa), CIEKTpalibHas Kiaccupukanus 3Be3],
MapajilakC, PEIMKTOBOE M3IydeHue, bonbioil B3peiB, uepHas abipa;

* CMbICI (u3uuecKux 6eauyun: NAPCEK, CBETOBOM I'0Jl, aCTPOHOMHUYECKAS
€MHULIA, 3B€3/1HAsl BEJINUMHA;



* cmoblca puzuueckozo 3akona Xaoona;

* OCHOGHbIE IMANbBL 0CE0EHUA KOCMUYECKO20 NPOCMPAHCMEA;

* 2unomesnl npoucxodxcoenus Conneunou cucmemol;

*  OCHOGHble Xxapakmepucmuku u cmpoenue Coanua, CcOAHEYHOU
ammocghepoi;

* pasmepovr I'anakmuku, nonodxceHue u nepuod oopawenua Connya
omnocumenvno yenmpa I'anakmuku;

yMeTh

*  npueodumv npumepsvl: POId ACTPOHOMHUU B PA3BUTUM LHUBUIIM3ALINM,
WCIIOJIb30BAHUSI METOJIOB MCCJIECIOBAHUN B aCTPOHOMUU, PA3JIMYHBIX TUANA30HOB
AJIEKTPOMArHUTHBIX M3JIy4YeHUN [JIs TodydeHus: uHbopMmanuu o0 00BeKTax
BcenenHoit, moiiydeHus ~ acCTPOHOMHMYECKONW  HMH(POpMAIUU €  TOMOIIBIO
KOCMUYECKUX anmnapatoB M CHEKTPAIBHOIO aHAJIN3a, BIWSHUA COJHEYHOMU
AKTUBHOCTH Ha 3eMIJIIO;

* onucwvleamsv U 00vACHAMY: PA3TNYNA KaJICHAAPEH, YCIOBUS HACTYIUICHUS
COJIHCUHBIX W JIYHHBIX 3aTMEHMU, (a3pl JIyHBI, CyTOUYHBIE JBWIXKEHUS CBETHUII,
MPUYMHBI BOSHUKHOBEHUS IPWJIMBOB M OTJIMBOB; IPUHITUIT ICHUCTBUS ONTUYECKOTO
TEJIECKOIa, B3aUMOCBS3b  (DU3UKO-XUMHUYECKUX  XapaKTEPUCTUK  3BE3 C
UCIIOJIb30BAaHUEM JUArpaMMbl «IIBET — CBETHUMOCTHY», (U3MYECKUE MPUUYMHBI,
ONpENEIAONINE PABHOBECHE 3BE3[, UCTOUHUK SHEPIUU 3BE3]l U MPOUCXOKICHUE
XUMHYECKUX JIEMEHTOB, KpacHOE CMellleHre ¢ momolbio dddexra omnepa;

*  Xxapakmepu3oeéams OCOOCHHOCTH METOJOB II03HAHUS ACTPOHOMUM,
OCHOBHBIE JJIEMEHTBl U CBoMcTBa IUIaHET COJHEYHOW CHUCTEMBI, METOJIbI
OTIpEJICIICHHS] PACCTOSTHUM U JIMHEWHBIX Pa3MEePOB HEOECHBIX TEJl, BOZMOKHBIC ITyTH
ABOJIIOLIMM 3BE€3]] PA3JIUYHON MacCChI;

* HaxoO0umv Ha Hede OCHOBHBIE cO3Be31Usi CEBEpHOIO MOJYIIAPUS, B TOM
yucie: bonbmras Mensenquna, Manas Mensenuna, Bonomnac, Jlebenp, Kaccruomnes,
Opuon; camblie sipkue 3Be3Abl, B ToM uucie: [lonspHas 3Be3na, Apkryp, Bera,
Kanenna, Cupuyc, berenbreiize;

. UCROb306amMb KOMIIBIOTEPHBIE TNPWIOKEHUS Uil  ONpPEAEIICHUS
nonioxxerust Connia, JIyHbl U 3Be3/1 HA JIO0YIO 1aTy M BpeMs CYTOK JJisi JAHHOTO
HACEJICHHOT'0 MYHKTA;

*  ucnonvzoeams TPUOOPETCHHBIC 3HAHWS W yMEHHS B MPAKTUYECKON
NEATENIbHOCTU U MOBCEIHEBHOM KU3HU Il HOHUMAaHUS B3aUMOCBSI3U aCTPOHOMHU
C IpYTMMU HayKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHUSA 110 aCTPOHOMUU; OTACIICHUS
€e OT JDKEHAYK; OlleHWBaHMs MH(POpMaInu, coaepkamieics B coodmenusx CMU,
NuTtepHeTe, HAYYHO-TIOMYJIAPHBIX CTaThAX.

Conep:xxanue nporpaMmbl y4e0HOIro Kypca
10-11 knaccewl



IIpeamer acTponomuu (2 4)

AcTpoHOMUS, €€ CBA3b C IPYyTMMHU HayKaMHu. Pojib aCTpOHOMUU B pa3BUTUU
nuBunmzanuu.  Crpyktypa u Mmacmradel  Bceenennoit.  OcobGeHHOCTH
ACTPOHOMHUUYECKHX METOJIOB UCCceIoBaHusA. HazeMHbIe 1 KOCMUYECKUE TEIECKOIIBI,
MPUHIUIT UX PaboThl. BCeBOMHOBAs acCTPOHOMMS: AJIEKTPOMArHUTHOE U3ITyYCHUE
KaK HMCTOYHUK HHQopMaruu o0 HeOecHbIX Tenax. [IpakThdeckoe NpUMEHEHUe
aCTPOHOMHYECKMX  ucciaenoBaHud.  Mcropus  pasBUTUS ~ OTEYECTBEHHOU
KOCMOHABTHUKH. [IepBbIii NCKYCCTBEHHBIN CIIyTHUK 3eMiu, noaet 0. A. T'arapuna.
JIoCTHKEHUSI COBPEMEHHON KOCMOHABTHUKH.

OcHOBBI IPaKTH4YECKOI acTpoHOMUH (5 4)

3Be3nbl W co3Besnus. Buaummas 3BesnnHas BenuunHa. HeOecHas cdepa.
OcoOble Touku HebecHOU cdepbl. HebGecHbie KOoOpAMHATHL. 3BE3IHBIE KApTHI.
Bunumoe nBmwkeHune 3Be3 Ha Ppa3IUYHBIX reorpaduueckux mmpotax. CBs3b
BUJIUMOTO PACIIOJIOXKEHUSI OOBEKTOB Ha Hebe H reorpaduueckux KOOpAUHAT
HaOmonarens. Kynbmunanus cBetun. Bumumoe romuunoe nprkeHue ColHIA.
OxnmnTuka. Buaumoe npmwkenue u pasnl JIynsl. 3atmenns Connia u JIynsl. Bpems
U KaJeHJaphb.

Crpoenue CostHeUHOH cucTEeMBI (2 1)

PasButre mnpeacTaBieHUl O CTPOCHMM MHpa. ['eoneHTpuyeckas cucrema
mupa. CTaHOBJIEHUE TeJTUOLIEHTPUYECKOM crucTeMbl Mupa. KoHurypaiuu miaHet u
yCIIOBHUSI UX BUAMMOCTH. CHHOIMYECKUN U CUAEPUYECKUN (3BE3IHBIN) MEPUOIbI
oOpalieHus TUIaHeT.

3aKOHBI IBMKEHUS HeOeCHBIX TeJ (5 1)

3akonbl Kemnepa. Onpenenenne pacctoaHuil U pa3mepoB Tell B ColHEeUHON
cucreMe. ['opu3oHTaIBHBIN Mapayiakc. J[BmkeHne HeOSCHBIX Tell MO ACHCTBUEM
cun Tarorenus. OnpeneneHue Macchl HEOECHBIX Tell. [[BUKeHHE MCKYCCTBEHHBIX
CITyTHUKOB 3€MJIM U KOCMUYECKUX annaparoB B COTHEYHOH cUCTEME.

Ipupoaa tea ConHeuHoii cucteMsbl (8 4)

ConHeyHas cucTeMa Kak KOMILIEKC Tell, UMEIOIIUX 00IIee TPOUCXO0XKICHHE.
3emns u Jlyna — paBoitHas mnaHeta. Kocmuueckue nyuu. Hccnenosanus JIyHbl
KocMuueckuMu anmnaparamu. [Imnotupyemseie nonetsl Ha JIyny. [lmaneTsr 3emMHOM
rpynnsl. [Ipupona Mepkypusi, Benepst u Mapca. [1naHeTsI-TrUranTel, UX CIIyTHUKH
n konbla. Manble Tena COJIHEUHOW CHUCTEMBI: aCTEPOU[Ibl, IIAHEThI-KapIUKH,
KOMETBI, METEOPOUIbl. MeTeopsl, OOIUIABI U METEOPUTHI. ACTEPOUIHASI OTTACHOCTb.

Coanue u 3Be31bl1 (6 4)

Mznyuenue u temnepatypa Comnnia. CoctaB u ctpoenue ComHia. MeTosbl
ACTPOHOMHYECKHX HCCIICIOBAHUM; CHEKTPalbHbIM aHAIN3. PU3NUECKHE METOJbI
TEOPETUYECKOTO rccienoBanus. 3akon Crepana— bonprmana. icTouHuK sHEpTrUN
Connua. Atmocdepa

CosHna. CosiHEYHasi aKTUBHOCTB U €€ BIHUSIHUAE HA 3eMit0. Pojib MarHUTHBIX
nosner Ha ComHue. COTHEYHO-36MHBIE CBA3H.



3Be31bl: OCHOBHBIE (PU3UKO-XMMHYECKHE XapaKTEpHC TUKM M HX
B3aMMOCBS3b. | 0IMUHBII NapaIake U paccTostHUS 10 3Be3. CBETUMOCTh, CIIEKTP,
LBET U TEMIIEpaTypa pas3iIuYHbIX KJIaccoB 3Be3l. D¢- ekt [Jomnepa. (uarpamma

«CIIEKTP — CBETUMOCTB» («IIBET — CBETHUMOCTH»). Macchl U pa3Mephl 3BE3I.
JIBoiiHbIE W KpaTHbIE 3Be3bl. [ paBUTALMOHHBIE BOJHBL* Mogenu 3Be3.
[lepemennbie u HecTauuoHapHble 3Be3abl. lledennpr — wmasku BceneHHOM.

DBOJIIOLIMS 3BE3/ Pa3IMUHON MacChl. 3aKOH cMelleHrs Buna.

Hama I'anaktuka — Mueunsii IlyTs (2 1)

Hama T'anaktuka. Ee pa3smepel U CTpyKTypa. 3BE3JHBIE CKOIUIEHUS.
Cnupanshbsie pykaBa. Anpo [Namaktuku. Obnactu 3Be31000pa3oBanus. Bpaiienue
[Nanaktuku. [Ipobnema «CKpbITOW» Macchl (TEMHas MaTepus).

Crtpoenne u s3Bomouusi Bceenennoit (2 u) PazHooOpaszue Mupa raiakTHK.
KBazapel. CkomieHuss M CBEPXCKOIUIEHUSA TalakTUK. (OCHOBBI COBPEMEHHOM
kocmouiorun. «KpacHoe cmemenue» u 3akoH Xab6na. DBomtouus BceeneHHOM.
Hecranuonapuass Bcenennass A. A. ®punmana. bosbiioit B3pbiB. PenuktoBoe
u3llyueHue. YckopeHue pacuupeHuss Bceenennoil. «TemHass »HeEprus» u
AHTUTATOTEHUE.

Knu3ub u pasym Bo Beesiennoit (1 4)

[Ipobnema cymiecTBOBaHUS KU3HU BHE 3€MJIU. Y CIIOBUS, HEOOXOUMBIE JIIs
pa3Butus xu3HU. [loncku xnu3Hu Ha miaHerax CosiHeuHOUM cHucTeMbl. CIIOKHBIE
OpraHu4eckue  coeauHeHns B  KocMmoce. COBpEMEHHBIE  BO3MOXHOCTH
KOCMOHABTUKA M PaJUOACTPOHOMHUHU I CBA3U C JAPYTMMH LUBUIM3ALUSIMU.
IInaneTHsle CHUCTEMBI y JpPYrMX 3Be3]. YenoBeuecTBO 3asBISET O CBOEM
CYILLECTBOBAaHHUH.

Y4eOHO-MeTOAUYECKHE CPEACTBA 00yYeHH S

Jumepamypa:

Y4eOHuK:

«ActpoHomus. baszoBeiii  ypoBeHb», 11 kmacc, aBTopel BopoHLOB-
BenpssmunoB b, A., uznarensctBo «/Ipoday; 2018-238

Humepnem-pecypcowi:
http://www.astronet.ru;
http://www.sai.msu.ru;
http://www.izmiran.ru;
http://www.sai.msu.su/EAAS;
http://www.myastronomy.ru
http://www.krugosvet.ru.

Mamepuanvno-mexnuueckoe ocHauieHue y4edno20 kabunema


http://www/

OnTuyecknue NHCTPYMEHTHI ISl Ha0Jt01eHUs1 HEOECHBIX TeJ (T€OA0IUTHI,
TEJIECKOIbI, OMHOKIIN);

Mopenu sl IEMOHCTpallMM BHEIIHEr0 BUJA HEOECHBIX Tel W UX
IBUKEHUH (r100yChl, TEIUTYPHUH, MOJENH IJIAHETHOU | cucTemsl 1 T.11.);
JleMoHCTpalMoOHHbIe TIeYaTHbIE TocoOust (KapThl 3B€3HOTO Heba, JIyHBI,
Ta0JINLIBI, TOPTPETHI);

[lewaTHble mocoOUst A1 UHIMBUIYAIbHBIX 3aHATHI (YUEHUYECKUE KapThI
3BE3JHOr0 HeOa, 3B€3/IHbIE aTJIaChl, ACTPOHOMUYECKUE KAJICHJApH U T.11.);
OKpaHHbIE TOCOOUs (BUACOPPATMEHTHI).



