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1. HACHOPT IPOI'PAMMBI YYEBHOM JUCHUITINHBI
«ACTPOHOMMSA»

Hacrosimass mporpamma y4eOHOHM IUCIUIUIMHBI OPUEHTHPOBAaHA Ha pealu3anuio (eneparbHOTo
rOCy/IapCTBEHHOTO0 00pa30BaTEeLHOTO CTaHAapTa cpeaHero (moiaHoro) olmiero obOpa3zoBaHus (nanee —
®I'0OC) o actpoHoMUM Ha 6a30BOM YPOBHE B Mpejesiax OCHOBHOW 00pa30BaTeIbHOM MPOTpaMMbl CPETHETO
npodeccHoHATLHOTO 00pa30BaHUs C YU4ETOM MPODUIIS TOTydaeMoro mpodeccnoHaIbHOTO 00pa30BaHHUS.

IIpu ocBoenun mpodeccuit CIIO TexHmUeckoro mnpoduas acTPOHOMHS H3ydaeTcs Kak
o0meobpazoBarenbHas yueOHas JTUCHHMIUIMHA B 00beMe 36 4acoB.

1.2. MecTO0 OUCHMIUIMHBI «ACTPOHOMHSD> B CTPYKTYpe OCHOBHOM NPo(ecCHOHAIbHOM
o0pa3oBaTeIbHON MPOrpaMMbI:

OVY/ . 08 «AcTpoHOMMUS»

1.3. Hean u 3apaym y4eOHON AUCHUIUIMHBI — TPeOOBaHMA K pe3yJbTaTaM OCBOCHHA

JTUCIUIIJIMHBI:

OcBoeHue conepxkaHusi Y4eOHOM JUCHUIUIUHBI «ACTPOHOMHUS» OOECIEYMBACT JIOCTHIKEHUE
CTYJICHTaMH CIEAYIOIINX pe3yIbTaToB:
* TUYHOCMHDBIX '
— 4YyBCTBO FOPJOCTH U YBAKE€HHUSI K UCTOPUHU U JOCTUKEHUSIM OTEUECTBEHHOW aCTPOHOMUYECKON HAyKH;
— FOTOBHOCTb K IMPOJIOJKEHUIO 00pa30BaHUs U MOBBILICHHS KBaU(UKaUK B M30paHHOH MTpodecCHoHanbHOM
NEeSITeIbHOCTH U 00BEKTUBHOE OCO3HAHHUE POJIM ACTPOHOMUYECKUX KOMIIETEHIMI B 3TOM;
— YMEHHE UCTOJIb30BaTh JOCTUKEHHSI COBPEMEHHON aCTPOHOMUYECKON HAyKU U TEXHOJIOTHH /1715 TOBBILICHUS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PA3BUTHS B BHIOPAHHOH MPO(eCCHOHAIBHOM eI TeTbHOCTH;
— YMEHHE CAMOCTOSATEIbHO J00bIBaTh HOBbIE JJIs c€0sl aCTPOHOMHYECKHME 3HAHUS, UCIIOJIb3YS JJISl 3TOTO
JOCTYMHbBIE UICTOYHUKU UH()OPMAIIHH;
— YMEHHUE BBICTpanBaTh KOHCTPYKTHBHbIC B3aMMOOTHOIICHUS B KOMaH/E M0 PEUICHUIO O0IIMX 3aa4;
— YMEHHE yNPaBJIsATh CBOCH MO3HABATENBbHOM 1€ATEIHHOCTHIO, IPOBOUTH CAMOOIICHKY YPOBHS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS;
* MemanpeomemHnulx:
— HCIOJb30BaHUE PA3IMUHBIX BUJOB I103HABATEIBHON JAESITENLHOCTHU IS PELIEHUS] aCTPOHOMUYECKUX
3aJ1a4, IPUMEHEHNE OCHOBHBIX METOJI0B MMO3HAHUS (HAOII0CHHS, OTMCAHMsI, U3MEPEHUS, SKCIIEpUMEHTA)
JUIS U3YUYEHHS pa3IMYHbBIX CTOPOH OKPY’KaIOLIEH IeHCTBUTEILHOCTH;
— HCIOJb30BaHUE OCHOBHBIX MHTEIEKTYaJIbHBIX ONEpaliii: MOCTaHOBKH 3a7aud, GOpMyJIUPOBAHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IIEeHN S, CUCTEMAaTHU3alll1, BBISIBICHUS TPHUUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, MOMCKA aHAIOTOB, (HOPMYIHPOBAHHS BBIBOAOB JUIS U3YUYEHHS PA3TUYHBIX CTOPOH
ACTPOHOMHUYECKUX 0OBEKTOB, IBJICHHUI U MIPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS
B ipodeccuoHanbHOM chepe;
— YMEHHUE TeHEepUPOBaTh UJIEU U OIPENEATh CPEACTBA, HEOOXOJUMBIE JJIs UX pealln3allly;
— YMEHHE UCNOJIb30BaTh PA3INUYHbIE HCTOYHUKH JUIsl TOTY4YeHHs] UH(OpMAIIUY, OLIEHUBATh €€
JIOCTOBEPHOCTb;
— YMEHHUE aHAJIM3UPOBATh U MPEICTABIATh HHPOPMALIMIO B Pa3INYHBIX BUJIAX;
— yMeHHe MyOJIMYHO MPE/ICTABIIATh Pe3yJIbTaThl COOCTBEHHOI'O HCCIIeI0BaHUs, BECTU AUCKYCCHH,
JOCTYITHO U TAPMOHUYHO cOUeTas cofepkaHue u (hopmbl peacTaBiIsieMoil HHGOpMAIUH;
* NPEOMEMHBIX:
— ¢(hOpMUPOBAHHOCTb MPEJICTABICHUH O POJIM U MECTE aCTPOHOMHUHU B COBPEMEHHON HAy4YHOM KapTHHE
MHpa; TOHUMaHue (PU3NIECKOMN CYITHOCTH HaOJI01aeMbIX BO BCeleHHOM SBICHMIA;



— BJAJCHUE OCHOBOIIOJIATAOIIUMH ACTPOHOMUYECKUMU MOHATUSMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMH 1
TEOPUSMU; YBEPEHHOE HCIOJIb30BaHUE TEPMUHOJIOTUN U CUMBOJIUKH;

— BIJIaJIEHUE OCHOBHBIMU METOJJaMU HAYYHOT'O MTO3HAHUS, UCIIOJIb3YEMbIMH B ACTPOHOMUU: HAOIIOACHUEM,
OIMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM,;

— c(hopMUPOBAHHOCTh YMEHUS 00pabaThIBaTh pe3yIbTaThl U3MEPEHUH, 0OHAPYKUBATH 3aBUCUMOCTb
MEXy aCTPOHOMHUYECKUMH (PU3MUECKUMH BETHYMHAMU, OOBACHATH MOJTyYeHHbIE Pe3yIbTaThl U A€IaTh
BBIBO/IbI;

— c(OpMUPOBAHHOCTb YMEHUS pelIaTh 3a/1a4H;

— c(OpPMUPOBAHHOCTb YMEHUS MPUMEHSATH OJyUYEHHbIC 3HAHUS AJ11 O0BSCHEHUS YCIOBUI MPOTEKaHUS
(bu3nyecKuX SIBICHUN B IpHUpojie, NpodecCHoHaIbHOU chepe U A NPUHITUS IPAKTUYECKUX PellIeHUN B
MMOBCETHEBHOM KU3HU;

—  ¢(hopMUPOBAHHOCTH COOCTBEHHOH MO3UIMH IO OTHOIIEHHUIO K MH(OPMAIIHH, TIOTY4aeMON U3 Pa3HbIX
HMCTOYHUKOB.

1.4. PekomMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHNE YUeOHO JUCIIUIIMHBI:
MaxkcuManbHas yaeOHas Harpy3ka oOy4Jarorerocs — 36 4acos.
OO0s13aTenbHas ayIUTOpHAs yueOHast Harpy3ka — 36 9acos.



2. IOACHUTEJIBHAS 3AIITMCKA

[Tporpamma o061eo0pa3oBaTeNbHON y4eOHOW AUCHUIUTUHBI «ACTPOHOMHUS» IpEAHA3HAYECHA JUIs
U3y4eHUs AaCTPOHOMHMHM B NPOQPECCHOHATBHBIX 00pa30BATENbHBIX OPraHU3alUAX, PEATU3YIOMINX
o0pa3oBaTeNpHyI0 TPOrpaMMy CpelHero ooOmero oOpa3oBaHus B MpeAeiiax OCBOCHHS OCHOBHOU
npodeccuoHanbHOi oOpazoBarenbHOi mporpammsl CITO (OITOIT CIIO) na 0aze OCHOBHOTO OOIIETO
o0pa30BaHus MPU MOATOTOBKE KBATU(UIIMPOBAHHBIX Pa0OUUX, CITyKAIIKX.

[Iporpamma pa3paboTana B COOTBETCTBUU ¢ TpeOoBaHusMu DenepasbHOro TocyIapCTBEHHOTO
00pa3oBaTebHOIO CTaHAapTa CpeaHero npodeccruonaabHoro oopazosanus, [Ipukaza Ne506 ot 7 utons 2017
roga «O BHeceHUH u3MeHeHu B DeiepalibHbIil KOMIIOHEHT rOCy1apCTBEHHBIX 00pa30BaTeIbHbIX CTAHAAPTOB
HAYaJIbHOTO OOIIEero, OCHOBHOTO O0INEro M cpenHero (MOJHOTo) ooOmero oOpa3oBaHUSs, yTBEP)KICHHBIH
npukazoM MunucrepctBa oopasoBanust PO ot 5 mapta 2004 r. Ne1089», @eaepanbHOro rocy1apcTBEHHOTO
0o0pa30BaTeNpHOTO CTaHIApPTa CpeAHero (MOJIHOTrO) oO0mero oOpa3oBaHHWsS, B COOTBETCTBHUH C
PexomeHmanmsiMy 10 OpraHM3alUy MOJYYEHHUS CPETHEro OO0Iero oOpa3oBaHHs B TNpeAeiax OCBOCHHS
o0pa30BaTeNpHBIX MPOrpaMM CpenHero mnpodeccrnoHalbHOTO OOpa3oBaHMsl Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHMs C y4yeToM TpeOoBaHUM (enepaabHbIX T'OCYIapPCTBEHHBIX OOPa30BATENbHBIX CTaHAAPTOB H
noilydaeMoil  mpodeccun  cpeaHero  mnpodeccruoHanbHOro  obpazoBanHusi (muchMmo  [lemaprameHTta
rocy/IapCTBEHHONW MOJIUTHKU B cepe moarotoBku pabdoumx kaapoB u JAIIO MwunobOpuayku Poccum ot
17.03.2015 Ne 06-259).

Coneprxanue mporpaMMbl «ACTPOHOMUS» HAIIPABJICHO HA JOCTHKEHHUE CIEAYIOMINX HeJiei:

- OCO3HAHME MPUHIMITHAIBHON POJIM aCTPOHOMHUH B TIO3HAHUU (PyHIaMEHTAJIbHBIX 3aKOHOB MPUPOIBI U
(bopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MUDA;

- mpuoOpereHue 3HaHWM O (U3MUYECKOH MpHpoae HeOECHBIX TE€M U CHCTEM, CTPOCHHUU M IBOJIIOIHH
BcenenHoli, mpOCTpaHCTBEHHBIX W  BpEeMEHHBIX MacmiTabax BcenenHoil, Hambonee  Ba)KHBIX
ACTPOHOMHUYECKUX OTKPBITUSX, ONPEICIUBIINX PA3BUTHE HAYKH U TEXHUKHU;

- OBJIAJICHUE YMEHHUSMHU OOBSICHATH BUIMMOE TOJOKEHUE U JABH)KEHHE HEOECHBIX TeJ MPUHIUIAMU
OTIpEJICIICHUS] MECTOIIOJIOKEHUSI U BPEMEHH 10 aCTPOHOMHYECKHM OOBEKTaM, HAaBBIKAMH IPAKTHYECKOTO
MCTIOJIb30BAaHUS KOMIIBIOTEPHBIX IPHIIOKEHUH ISl ONpeAeTICHHS BI/1a 3BE3AHOTO HeOa B KOHKPETHOM ITYHKTE
IUIsl 33JAaHHOTO BPEMEHU;

- pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH B Iporiecce
npuoOpeTeHUs] 3HAHWK IO AaCTPOHOMHUHM C HCIOJIB30BAHMEM DA3JIUYHBIX HCTOYHUKOB HH(POPMAIUU H
COBPEMEHHBIX TEXHOJIOTUH;

- MCII0JIb30BaHKNE MPHUOOPETEHHBIX 3HAHUN M YMEHHH JUTsl peIIeHus] MPaKTUYECKUX 3ajlad MOBCEHEBHOMN
KHU3HH;

- (hopMupoBaHNE HAYYHOI'O MUPOBO33pEHHUS;

- opMHpOBaHNE HABBHIKOB MCIIOJIb30BaHMUS €CTECTBEHHOHAYYHBIX U 0COOEHHO (PHM3HKO-MaTeMaTHUECKUX
3HAHUMU JUIs1 O0BEKTUBHOTO aHAJIN3a YCTPONCTBA OKPYKAIOIIET0 MUpa Ha MPUMEPE TOCTUKEHUI COBPEMEHHOM
acTpo(M3HUKH, aCTPOHOMHUU M KOCMOHABTHKH.

B nmporpammy BKIIIOYEHO COJepKaHWE, HalpaBlIeHHOE Ha (QOPMHpPOBAHHUE Y CTYICHTOB
KOMIIETEeHIINH, HeoOXoauMbIX s kadecTBeHHOro ocBoeHus OIIOIT CIIO na 0a3e OCHOBHOrO OOIIETO
00pa3oBaHMsI C MOJIYUYEHHUEM CPETHET0 00IIero 0opa3oBaHus; MPOrPaMMBbI ITOATOTOBKU KBATU(HUIIMPOBAHHBIX
pabounx, cirykamux ([TITKPC).

B mporpamme yueOHOM TUCIUIUTMHBI «ACTPOHOMUSD» YTOUHEHO CoJiepXKaHue yueOHOro MaTepuara,
MOCJIeIOBATEIBHOCTD €r0 H3y4YeHHUs, pactpeielieHne y4eOHbIX YacoB, TeMaTHKa pedepaToB (JIOKIAI0B,
WH/INBUYaTbHBIX TIPOCKTOB).

[IporpaMMa MOKET WCIIONB30BaThCSl JAPYTHMH  MPO(ECCHOHATBFHBIMU  00pa30BaTeIbHBIMU
OpTaHU3aISIMH, PEATU3YIOINMHI 00pa30BaTENbHYO TPOrpaMMy CpPETHETO 00IIEeTo 00pa30BaHMs B IpeIeIax
OCBOEHHSI OCHOBHOHU IpodeccnoHaabHON o0pazoBarenbHoi nporpamMMel CIIO Ha 6a3e OCHOBHOro o01Iero
obpazosanus ([TITKPC).



OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIHUATIIMHBI «xACTPOHOMMSI»

B ocHoBe yueOHON JUCHMIUIUHBI «ACTPOHOMHUS» JIEKUT YCTaHOBKA Ha (QOPMHUpPOBAaHUE Y
o0y4aromuxcsi CUCTEMbl 0A30BBIX MOHATUN ACTPOHOMUU U MPEACTABIECHUN O COBPEMEHHOM KOCMUYECKOM
MHpE, a TaKKe BBIPaOOTKA YMEHUI NPUMEHSTh 3HaHUS, KaK B MPO(ECCHOHAIBHON ESATENbHOCTH, TaK U JUIS
pellIeHNs KU3HEHHBIX 3a7au.

ACTpOHOMMUSI B pOCCUIICKOM IIKOJI€ BCEI/Ia pacCMaTpUBalaCh Kak Kypc, KOTOPBIH, 3aBepiuast (Pu3uKo-
MaTeMaTH4ecKoe OOpa3oBaHHE BBITYCKHUKOB CpPEIHEW IIKOJIbI, 3HAKOMHUT HX C COBPEMEHHBIMH
MPEJICTABJICHUSIMH O CTPOEHUM U H3BoJoUMU BcerneHHOW U cmocoOcTByeT (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS.

Kypc actpoHoMuu npusBaH crioco0cTBOBaTh HOPMUPOBAHUIO COBPEMEHHON HAYYHOW KapTUHBI MUPA,
packpbiBasi pa3BUTHE MPEACTABICHUM O CTpO€HUM BcelneHHONW Kak OJHOM M3 BaXHEWIIHX CTOPOH
JUINTEIBHOIO U CJIOKHOI'O IIyTH IIO3HAHMSI YEII0BEYECTBOM OKPY KAIOIIEH IPUPOABI U CBOEIO MECTA B HEM.

OcoOyto posab Ipu U3yYEHUH aCTPOHOMHUH JOJDKHO CHIFpaTh MCIOJIb30BaHUE 3HAHUI, MOIYUYEHHBIX
00yYaroImuMHUCS 110 IPYTUM €CTECTBEHHOHAYYHBIM IIPEIMETaM, B IIEPBYIO OUepeab 1Mo (pusmke.

Marepuan, nu3yudaeMblii B Hauaje Kypca B TeMe «OCHOBBI IPAKTUYECKONW aCTPOHOMHUNY», HEOOXOIUM
Ui OObSCHEHUs HAOIIOAeMBbIX HEBOOPYKEHHBIM TIJIa30M aCTPOHOMHUYECKUX sIBICHUN. B opranuzanuu
HAONIOJIGHUH MOTYT IOMOYb KOMIIBIOTEPHBIC MPUIIOKEHHUS JUIsi OTOOpakeHHsl 3Be3gHOro Heba. Takwue
MIPUIIOKEHHUS TIO3BOJISIIOT OPUEHTUPOBATHCS CPEIU MUPHAJL 3BE3]l B PEKUME PEaTbHOTO BPEMEHH, MOTYYHUTh
uH(popMalrio o HauboJee 3HAYMMBbIM KOCMHYECKUM O00BEKTaM, MOJIPOOHBIE TaHHBIE O MIIaHETaX, 3Be3/aX,
KOMeTax, CO3BE3UAX, TI03HAKOMUTHCSI CO CHUMKaMU TIaHET.

AcTpodu3nyueckasi HampaBJIEHHOCTh BCEX MOCIEAYIONUX TEM Kypca COOTBETCTBYET COBPEMEHHOMY
MI0JIOXKEHHUIO B HayKe. [ 1aBHOM 3a1aueil Kypca CTaHOBUTCS CUCTEMAaTU3alks OOIMIMPHBIX CBEIEHUH O IPUPOE
HEOECHBIX Tel, OOBACHEHHE CYHIECTBYIOIIMX 3aKOHOMEPHOCTEH M pPAaCKphITHE (PH3HUUECKOW CYIIHOCTH
HabmrogaeMbIx Bo BeenenHoi siBnennii. Heo6xommumo 0co60 mo14epKuBaTh, 4TO 3TO CTAHOBUTCS BO3MOKHBIM
Omarofaps MHUPOKOMY HCIIOJIb30BAHUIO (DU3MUECKUX TEOPHUH, a TaKKe MCCIEA0BaHUN M3IIy4eHHUsS HEOEeCHBIX
TeJ, MPOBOJUMBIX MPAKTUYECKU MO BCEMY CIEKTPY AJIEKTPOMATHUTHBIX BOJIH HE TOJBKO C MOBEPXHOCTHU
3emiM, HO W C KOCMHYECKHUX ammapaToB. BceneHHas mpenocTaBisieT BO3MOXKHOCTh M3YUYEHHS] TaKHX
COCTOSIHUI BellecTBa U MOJIEH TAaKUX XapaKTePUCTHK, KOTOPBIE MOKA HEIOCTHKUMBI B 36MHBIX JIA00PaTOPHUSIX.
B xoJie n3yudenus kypca BaxHoO c(hOpMHUPOBATh NPEACTAaBICHUE 00 dBOTIOIUU
HEOpPraHMYEeCKOM MPUpPOJIbl KaK IIIaBHOM JOCTHKEHUH COBPEMEHHOIN aCTPOHOMUH.

BaxkHyto ponb B OCBOEHMM Kypca HWIpalOT IMPOBOAMMBIE BO BHEYPOUHOE BpEMsI COOCTBEHHBIE
HaOmoneHuss ydamuxcs. Cnenuduka IUIaHUPOBAaHUS OTUX HAOIMIOJAEHWM  ompenensercss ABYMs
oOcTosTenscTBaMHU. Bo-miepBbIX, OHM (32 HCKItOoueHHeM HabmoaeHuil ConHIa) JOMKHBI MPOBOAUTHCS B
BeuepHee WM HOYHOE BpeMsi. Bo-BTOPBIX, 00BEKTHI, MPUPO/Ia KOTOPHIX M3YYaeTCs Ha TOM HIIM HHOM YPOKeE,
MOTYT OBITh B 3TO BpeMsl HEJIOCTYIIHBI i HaOmoaeHui. [Ipy mmaHupoBaHuy HaOMIOACHUN STUX OOBEKTOB,
B OCOOCHHOCTH TIJIaHET, HEOOXOIMMO YUUTHIBAThH YCIOBHS UX BUAUMOCTH.

ITpu ocBoenun mnpodeccuit CIIO actpoHomusi m3zyuaercsa Ha 6a3zoBoM ypoBHe PI'OC cpemnero
o01ero 00pa3oBaHusl C y4e€TOM CHEU(UKN OCBauBaeMOM MPoQecCcuu.

OTO0 BBIpAXKaeTCsl B COAEPKAHUU 00yUEHHU S, KOJTMYECTBE YaCOB, BbIIEISEMBIX Ha U3yUYE€HUE OTAEIbHBIX
TE€M IPOrpaMMBbl, TITyOUHE UX OCBOCHUSI 00yJaroIUMHUCs, 00bEME U XapaKTepe MPaKTHUECKUX 3aHATHI.

N3zyuenne o61meo0pa3oBaTebHON Y4eOHON TUCIUIUIMHBI « ACTPOHOMUS 3aBepIlaeTCs MOBEIEHUEM
utoroB B (opme muddepeHIMpOBaHHOTO 3a4eTa B paMKax MPOMEXKYTOUHOH aTTecTaluu CTYICHTOB B
nporuecce ocBoeHust ocHoBHoi OITOIT CITO ¢ monyuenuem cpeanero oobmero odbpazosanus (ITITKPC).

MECTO YYEFHOM JUCIUATIJIMHBI B YYEBFHOM ILVIAHE

YueOHast TUCIUIUINHA «ACTPOHOMUS» SBIISIETCS] YI€OHBIM MPEIMETOM IO BRIOOPY M3 00s3aTeIBHON

npeameTHou oomactu «EctectBennbie Hayku» GI'OC cpennero obmero oopa3oBaHus.



B mpodeccnonanpHbIX 00pa3oBaTENbHBIX OPTraHM3AIUAX, PEATU3YIOMUX 00pa30BaTEIbHYIO
nporpamMmy cpennero oomiero oopazoanus B npeaenax ocBoeHust OIIOIT CIIO na 6a3e ocHOBHOTO 00111€T0
oOpa3oBanus, yueOHast AUCIUIUTMHA « ACTPOHOMHUS) M3ydaeTcs B 001e00pa3oBaTeIbHOM IUKIIE Y4eOHOTO
rwtana OIIOIT CIIO Ha 6a3e 0cCHOBHOTO 00111ero 00pa3oBaHus C MOTYYSHUEM CpPeTHET0 001Iero 00pa3oBaHus
(ITITIKPC).

B yuebnpix mmanax [IIIKPC wMecto y4eOHON IUCHMIIMHBI «ACTPOHOMHS» — B COCTaBe
00111e00pa30BaTENbHBIX YUYEOHBIX NUCHHUILIMH MO BBIOOPY, (OPMUPYEMBIX M3 00S3aTENbHBIX MPEIMETHBIX
obnacteit ®I'OC cpeanero obmero obpazoBanus, i npodeccuit CIIO cooTBeTcTBYROIMIETO MPOQUIIST
poeCCHOHAITBHOTO 00Pa30BaHUA.

B nmporpamme TeopeTHdyeckue CBEACHHUS JIOMOJHSIOTCS JEMOHCTPALUAMU, IPEAYyCMOTpPEHA
TBOpUecKas paboTa 00yJaronuxcs ¢ JIuTepaTypoi, uugopmaiueii B cetu MIHTepHeT, yaeneHo BHUMaHUe
(bopMHpPOBaHUIO YMEHUI KOHCIIEKTUPOBAHUS, pehepUpOBaAHUS, ITyOJIMIHOTO BBICTYTICHHS.

KoHTposb 3HaHUI CTYJJCHTOB OCYIIECTBIISCTCS ITyTEM HCIIOJIb30BAHMS Pa3HOOOPA3HBIX COBPEMEHHBIX
(bopM KOHTpOJIS: TECTUPOBAHKE, CAMOCTOSTEIILHBIE PAOOTHI, 3a4€Thl, IPOEKTHI, TBOPUECKUE PAOOTHI.

[TporpamMmoii peryCMOTPEH MO0 OKOHYaHUU U3YUYCHHS AUCUUIUIMHBI — TU(PepeHIIMPOBAHHBIN 3a4eT.

Peanuzanus npeanaraeMoil mporpaMMbl OCYIIECTBIISETCS Yepe3 UCIONb30BAHUS AKTUBHBIX METOOB
00y4YeHHsl U COBPEMEHHBIX MeIarorHYeCKUX MOJAX00B  TEXHOJOTUI: METAPEAMETHBIIN U 1eATeIbHOCTHBIN
MOAXOJIbI, TEXHOJOTHH MOIYJIBHOTO M MPOOJIEMHOro OOYyYEHHS, Pa3BUTUS KPUTHYECKOTO MBIILUICHUS,
UCCIIEIOBATENCKUM MeToJ] OOydYeHHs, CHUCTEeMYy TBOpYECKHMX paboT u T.n. OCOOEHHOCTH OpraHHU3allH
y4eOHOTO Tpolecca MpeayCMaTpPUBAIOT MPHUMEHEHHE CleAylomux (opM OpraHu3anuu  y4eOHOH
JESTeIbHOCTH: JEKIIMU-0eCeIbl, CAMOCTOSATEIEHOE N3yYeHUE OCHOBHOU U JIOTIOJIHUTEILHOW JIUTEPATYPHI,
JMCKYCCHOHHBIE 3aHSTHUS, IIPOCKTHI, TPOOJIEMHBIE TUCKYCCHH.



3. CTPYKTYPA U IPUMEPHOE COIEP KAHUE YUYEBHOM JUCHHAIIJIMHBI
«(ACTPOHOMMU S »

3.1. O6beM yuyeOHOI IMCUMILIMHBI M BUABI Y4eOHO0#l padoThI

Bua yuyeOHoii padoThbl KoJsmmuyecTBo
4acoB
MakcuManbHasi yueOHasi HArpy3ka (Bcero) 36
Oo0s3aTe1bHANA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 36
B TOM YHCIIE:
71a00paTOPHBIE U MPAKTUYECKUE 3aHATUS 13
IIpome:kyTounas arrecrauus B Gopme nuddepeHIIMpOBaHHOIO 3a4eTa




3.2. TEMATHYECKHWMH IJVIAH YYEBHOM JUCHUMIJIUHBI «<ACTPOHOMMU SI»

KomnuaectBo
ay/Jl. 4acoB
HanmMeHnoBanwue pas3ienoB U TeM 36
o LC% E I
= 5 £ o
15} X
3] 7S 'Q
aa £ B e
A =
1 3 4
Tema 1. ACTPOHOMHUS, €€ 3HAYEHHUE U CBA3D C APYIMMHU 2
HayKaMH
Tema 2. IIpakTHYeCKHE OCHOBBI aCTPOHOMMHU 6
Tema 3. CTpoenue CoJIHeYHOMH CHCTEMBI 6
Tema 4. Ilpupoaa Tes CoTHEYHON CHCTEMBI 6
Tema 5. CoJiHIIE M 3Be3bI 6
Tema 6. CTpoeHue u 3BoJIonus Beeennoii 4
Tema 7. 7JKu3Hb ¥ pa3ym Bo Bcenennoii 4
JudpepeHuupoBaHHbIN 3a4eT 2
Bcero no qucuuninHe 36




4. COAEP)KAHUE YYEBHOI'O MATEPHUAJIA TUCIUAIIVIMHBI «KACTPOHOMMUA»

HaumenoBanmue Conep:kanue y4eOHOIro MaTepHuasia, KOHTPOJIbHbIE, 1a00PATOPHbIE U PAKTUHYECKUE PA0OTHI Oo0bem | YpoBeHb
pa3aesioB U TeM 4acoB | OCBOEHMHS
1 2 3 4
Tema 1. CojepixaHue y4eOHOI0 MaTepHaJa: 2 2
AcTpoHOMHESL, ee 1. ActpoHomus, ee CBA3b C APYTUMHU HayKaMu. Posib aCTpOHOMHM B pa3BUTUHU IUBUIIM3AIUH.
3HAYEHHE U CBs3L | CTPYKTYPA .
u Macitadsl Beenennoit. OcCOO€HHOCTH aCTPOHOMUYECKMX METOJIOB HccieaoBanusa. Hazemuble u
¢ Apyrumu KOCMUYECKHE TEJIECKOIIBI, MPUHITUI X pa00Thl. BCEBOIHOBAsI aCTPOHOMMUS: JIEKTPOMATHUTHOE
HayKaMu U3ITy4YeHUe KaK UCTOYHUK HH(pOpMaluu o HeOecHbIX Tenax. [IpakTuyeckoe npuMeHeHHe
aCTPOHOMHUYECKHX HccaeA0BaHui. McTopus pa3BUTHS OTEUECTBEHHONM KOCMOHABTHUKU. l1epBaIii
MCKYCCTBEHHBIN cryTHUK 3emin, nojieT FO. A. INarapuna. JIocTHKeHUsI COBPEMEHHON KOCMOHABTUKH
Tema 2. Coaep:xaHue y4e0HOro MaTepHaJia: 6 2
IpakTHueckue 1. 3Be3abl u co3Be3ams. BunnMmas 3pe3anas Benuunaa. HebecHas chepa. Ocobdbie Touku HeOECHOM
OCHOBLI cdepol. HeGecHbie koopauHaThl. 3Be3/AHbBIE KapThl. BunruMoe BHKeHNE 3BE3]1 HA pa3TUYHbIX
reorpaduueckux muporax. CBs3b BUIUMOTO PacIoiIOKEeHUsI 00BEKTOB Ha HeOE U reorpa)uaeckux
acTpoHOMMH KoopauHat HaOmoaatenst. KynbMuHaims cBeTuI.
2. Bunnmoe roguuHoe asrkenne ConHIa. DKIIUIITHKA.
3. Bunumoe neuxenue u dasbl JIynsl. 3atmenus Connua u JIynsl. Bpemst u kanenaapb
Tema 3. CTpoenne | Coaepxanue yqedHOro MaTepuaia: 6 2
CoJIHeYHOIT 1. Pa3zBuTue npeacTaBieHUid 0 CTpOeHUHU MUpa. ['eornieHTpudeckas cucreMa mupa. CTaHOBJIEHUE
CHCTEMBI Feqmos y y
HEHTpUYECKOU cucteMbl Mupa. Kondurypamuu niaHet u ycnoBust uX BuguMoctu. CHHOAUYECKUH U
cuiepudecKuil (3Be3HbIN) Mepuo/ibl OOpaleHHs IJIAHET.
Coaep:xaHnue y4e0HOro MaTepHaJia: 6 2

Tema 4. Ilpupoaa
Tes CoJiHeuHOM
CHCTEMBI

1. Conneunas cucTemMa Kak KOMIUIEKC TeJ, UMEIOIINX 00111ee MpoucxoxaeHue. 3emis u Jlyna —
JBOW-

Has utaneta. Kocmuueckue nyun. Mcenenoanust JIynsl kocMudeckumu anmnaparamu. [lunotupyemsie
noJieTsl Ha JIyHy.

2. Ilmanets! 3eMHoOM rpynnsl. [Ipupona Mepkypus, Benepsl 1 Mapca.

3. IlnaHeThI-T WUIdaHTLBI, UX CITYTHHUKHU U KOJIbLA.

4. Mansbie Tena COTHEYHOM CUCTEMBI: aCTEPOUIbI, TUTAHETHI-KAPIUKHA, KOMETHI, METCOPOUIBI.
MeTteopsl, 60IHIbI 1 METEOPUTHL. ACTEpOHIHAS OTIACHOCTb.
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Tema 5. CostHIIE U
3Be3abI

Coaep:xaHue y4eO0HOro MaTepHaJia:

1. U3nydyenue u remneparypa Connua. CocraB u ctpoenue CoiiHia. MeToabsl aCTpOHOMHYECKUX
MCCJIEI0BAHM; CIEKTPaIbHBIN aHanu3. GU3NUecKue METOIbl TEOPETUUECKOTO UCCIIEA0BAHUS. 3aKOH
Credana—bonbumana. Ucrounuk sneprun Connna. Atmochepa Connia. ColHeUHass aKTUBHOCTh U
ee Bausinue Ha 3emunto. Posib maruutHbIX nosieil Ha Counnile. CoJIHEYHO-3€MHBIE CBSI3H.

2. 3Be3/1bl: OCHOBHBIE (PM3UKO-XUMHUYECKUE XapaKTEPUCTUKHN U UX B3aUMOCBA3b. [ 0aMuHbIi napaiakce
U paccTOsIHUA 10 3Be31. CBETUMOCTD, CIIEKTP, LIBET U TEMIIEPATypa Pa3IuYHbIX KJIACCOB 3BE3I.

O dexr Homiepa. JluarpaMma «CHEKTp — CBETUMOCTbY» («ILIBET — CBETUMOCTB»). Macchl U pa3mepsl
3Be31. JIBOHBIE M KpaTHBIE 3Be3/bl. | paBUTalIMOHHBIC BOIHBL. Mojenu 3Be31.

3. [lepeMenHbIe U HEecTalMOHAPHBIC 3Be3bI. [leden s — Masiku BeeneHHOM. DBOIOMS 3BE3]T
pa3IuyHOM Macchl. 3aKOH cMmernieHus: Buna.

Tema 6. CTpoeHue Coaep:kaHue Y4eOHOI0 MaTepHaJia: 4
M DBOJIIOLHS 1. PaznooOpasue mupa ranaktiuk. Kpasappl. CKOIUIEHUS U CBEPXCKOIIEHUS TajakTuK. OCHOBBI COBpE-
BeesleHnoii MeHHOH kocMmonoruu. «KpacHoe cMerienue» u 3akoH Xa60:1a. DBostonus BeeneHHoi.
Hecraunonapnas Beenennas A. A. ®puamana. bonbiioit B3psIB. PenukToBoe usiydeHue. Y CKOpeHue
pacmupenust Beenennoii. «TeMHas sHEPrus» U aHTUTITOTCHHUE.
Tema 7. KKH3HDb U Coznepxxanue y4eOHOIr0 MaTepuaJa: 4
pasyM Bo 1. IlpoGnema cyriecTBOBaHMS KHU3HU BHE 3eMIIU. Y CJIOBUS, HEOOXOUMBIE [T Pa3BUTHS KHU3HHU.
BeesienHoii [Toucku >xu3HM Ha 1u1aHerax ConaHeuHo# cucteMbl. ClI0KHBIE OPraHUYeCKUE COETMHEHNS B KOCMOCE.
CoBpeMeHHbIE BO3MOKHOCTH KOCMOHABTHKY M PaJMOACTPOHOMHUH IS CBA3H C APYTHUMHU
HUBUIM3aUsAMU. [[1aHeTHbIE CHCTEMBI Y APYTUX 3Be3]1. YenoBeuecTBO 3asBIIsSET O CBOEM
CYLLIECTBOBAHMH.
JuddepeHunnpoBaHHbIN 3a4eT 2
Hroro 36

11



5. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOM JEATEJBHOCTH OBYYAIOIINXCA

N ®OPMbI KOHTPOJIA

Pe3yabTarhl 00y4yeHus
(ocBOeHHBbIE YMEHHSI, YCBOCHHbIE 3HAHMS)

@®opMbI H METO/IbI KOHTPOJIA

1

2

B pezynomame uzyuenus acmporomuu Ha 6a3080M yposHe 00yuaouuiics O0NHCeH

3HATh/TIOHUMATH

* CMBICJI IOHSITUI: T€OLIEHTPUUECKAs U TeIUOLIEHTPUUYECKasl CUCTEMA, BUIUMas 3B€3/1Has BEJIMYNHA, CO3BE3IUE,
IIPOTUBOCTOSIHUS U COCMHEHHUS IIJIaHET, KOMETA, aCTEPOUL, METEOP, METEOPUT, METEOPON], IIJIAHETA, CITyTHHUK, 3BE311a,
ConneuHas cucteMa, ['amakTuka,

Bcenennas, BceMUpHOE U IIOSCHOE BPEMs1, BHECOJIHEUHAs IIaHeTa (9K30IUIaHeTa), CIEKTpalibHas Kilaccu(uKanus 3Be3,
IapaJlakc, peIMKTOBOE U3iydeHue, boiapmoi B3peiB, uepHas asipa;

* cMbICHT (PU3MUYECKUX BEJIMYMH: IAPCEK, CBETOBOM I'0Jl, aCTPOHOMUYECKAsl €AMHUIIA, 3BE3/IHAS BEJIMUMHA;

* cMBICH (pU3HUYECKOTO 3aKoHa Xab0a;

* OCHOBHBIE 3TaIlbl OCBOCHUSI KOCMUUYECKOT0 IIPOCTPAHCTBA;

* runoTe3bl NpoucxoxaeHuss ColMHEeYHON CUCTEMBIL;

* OCHOBHbBIE XapaKTEPUCTUKU U cTpoeHre CoHIa, COTHEUHOU aTMOC(epBI;

* pa3mepsl ["anakTHKH, MOJ0XKeHHEe U mepro oopameHust CoHIIa OTHOCUTENIBHO IEHTPa

I'anakTukuy;

YcTHbIi onpoc.

[TucbMeHHbIC UHIMBUAYATbHBIE U
IPYIIIOBBIC 3aJaHUsI.
TectupoBanue.

Pemenne 3anay.

Brinonnenue u npe3eHTanus
MIPOEKTOB

yMeTh

d HpI/IBOZ[I/ITI) HpI/IMepBII pOJ'II/I aCTI)OHOMI/H/I B paSBI/ITI/II/I UBHUJIN3alliN, UCIIOJIB30BAHUA METOJ0B I/ICCJ'ICJIOBaHI/Iﬁ B
ACTPOHOMUH, PA3IUYHBIX TUATIA30HOB JIEKTPOMArHUTHBIX U3TYUYeHUH T nmonydeHust uHpopmanuu 06 o0beKTax
BC@J’IGHHOfI, HOJ'Iy‘-ICHI/IH aCTPOHOMH‘{eCKOfI I/IH(l)OpMaHI/II/I C ITOMOIIIBKO KOCMHUYECCKUX annapaTOB 158 CHCKTpaJ'II)HOFO
aHanmu3a, BIUSHUS COJTHEUYHON aKTUBHOCTH Ha 3EMIITIO;

¢ OIIUCHIBATH U O6T)$ICH$ITI)I pa3qu1/151 KaneHI[apeﬁ, YCJ'IOBI/ISI HaCTyrIJ'ICHI/ISI COJIHCYHBIX U JIYHHBIX 33TM€HI/II7[, (1)2131:1
JlyHbl, CyTOUYHBIE IBUKEHHS CBETHII, IPUYMHBI BOSHUKHOBEHHUSI IPUIIMBOB U OTJIMBOB; IPUHIIMI IEUCTBHS ONITUYECKOTO
TCJIECKOIIa, B3AaUMOCBA3b (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX XapaKTepI/ICTI/IK 3BC3/ C UCITIOJIb30BAHUCM JII/IanaMMBI «OBET —
CBETUMOCTBY, (PU3NYEeCKIe MPUIUHBI, ONIPEIESISIONINE PABHOBECHE 3BE3/1, NCTOUHUK YHEPTHH 3BE3]l M MIPOUCXOKICHHIE
XUMUYECKHX AJIEMEHTOB, KPaCHOE CMeleHre ¢ moMoIbio 3¢ dekta JJomepa;

* XapaKTepru30BaTh 0COOCHHOCTH METOAOB MMO3HAHUS ACTPOHOMHUH, OCHOBHBIE 3JIEMEHTHI U CBOICTBA T1aHeT COTHEUHOM
CHCTEMBI, METOAbI onpe)leneHI/m paCCTOSIHI/Ifl 158 J'II/IH@IZHBIX pa3MepOB He6eCHLIX TEJI, BOBMOXXHBIC IyTHn 3BOJIFOIINUHA 3BE3 [
pa3IMYHOMN Macchl;

* HAXOJUTh Ha HeOe OCHOBHBIE co3Be3ust CeBepHOTO MoJyInapus, B ToM ducie: bonpmas Mensenuna, Manas
Menasenuna, Bononac, Jlebens, Kaccuones, OpuoH; camble sipkue 3Be3/1bl, B ToM uncine: [lonspHas 3Be3na, ApKTyp,
Bera, Kanenna, Cupuyc, berenbreiize;

YcTHBIN ompoc.

[TrnceMeHHbIE HTHAMBHIYAJIbHBIE U
IPYIIOBBIE 3aIaHUS.
TectupoBanue.

Pemenue 3anau.

BrinosiHeHue u npe3eHTanus
MIPOEKTOB




* HCII0JIB30BAaTh KOMITbIOTEPHBIEC IPUIIOKEHUS J1s onpeaeneHus nojaoxxenus Conuua, JIyHsl 1 3Be311 Ha J100y10 1aTy U
BpeMsi CyTOK JJIsSl JAHHOT'O HACEJICHHOTO MyHKTA;

* HCIIOJIB30BATh MPHUOOPETEHHBIE 3HAHUS U YMEHUSA B IPAKTUUECKON JACSITETbHOCTU U MTOBCETHEBHOM KU3HU IS
MOHUMAaHUS B3aMMOCBS3U aCTPOHOMUU C APYTMMH HayKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS IO ACTPOHOMHUH;
OTJICJICHUS €€ OT JDKEHAYK; OlleHHBaHUs nH(opManuu, coaepxkaieiica B cooduenusx CMU, Uutepuere, Hay4HO-
MOMYJIIPHBIX CTAThAX.

Conep:xkanue
o0yueHust

Pe3ysnbTarhl yueOHO# JeSITeJIbHOCTH 00y4AKOIIUXCS

@®opMbI H METO/IbI KOHTPOJIA

[Ipenmer
aCTPOHOMUH

YMenue

« (hopMymUpOBATH MOHATHE KIIPEIMET ACTPOHOMHM»; JOKAa3bIBATh CAMOCTOSATEIBHOCTD ¥ 3HAYUMOCTh
ACTPOHOMHUU KaK HAyKH;

e YMEIOT OOBSCHITH MPUYMHBI BOSHHUKHOBEHHUS M PAa3BUTHS ACTPOHOMHUH, NMPUBOAWUTH IPUMEPHI,
MOJTBEP>KIAIOLIUE TAHHBIE IPUYUHBL; WIUTIOCTPUPOBATH IPUMEPAMHU TPAKTHUECKYIO HAIIPAaBJIEHHOCTh
aCTPOHOMHH; BOCIPOU3BOJUTH CBEICHHUS 110 UCTOPUU Pa3BUTUS aCTPOHOMMH, €€ CBA3SIX C APYTUMHU
HayKamy,

« (opMynupoBaTh BBIBOJIBI 00 OCOOEHHOCTSAX ACTPOHOMHUHU KaK HAyKM; MPUOIMKEHHO OLEHHBATh
YIJIOBBIE PACCTOSHUS Ha HeOe; KIacCU(UIMPOBATH TENECKOIbI, UCIONb3Ysl Pa3INuHble OCHOBAHUS
(KOHCTPYKTHBHbIE OCOOCHHOCTH, BUJ MCCIEIYEMOro CIEKTpa U T. 1.); paboTaTth ¢ umHpopMmauuei
HAy4YHOTO CO/IepP KaHMUS;

o M300pa’kaTh OCHOBHBIE KPYI'H, JIMHUU M TOYKH HeOeCHOU cdepbl (MCTUHHBIA (MaTeMaTH4ECKHil)
TOPU30HT, 3€HUT, HAJUp, OTBECHAs JIMHUSA, a3UMYT, BbICOTA); (OPMYJIUPOBATH MOHATUE «HEOECcHas
cdepa»; HUCHOIB30BaTh IMOJY4YEHHBbIE paHee 3HAaHMUA U3 pasfena «Onrtuyeckue SBICHUS s
00BSICHEHUS YCTPOMCTBA M MPUHLIMIIA pabOTHI TEJIECKONa.

OcHoBBI
[IPaKTUYECKON
aCTPOHOMUHU

YMeHue

o (QopmMynupoBaTh TOHATHE «CO3BE3AUE», OMPENENSTh MOHATHE «BUAMMAS 3BE3THAS BEIUYMHAY;
OTIPENIETISATh Pa3HUILY OCBEIICHHOCTEH, CO31aBAEMbIX CBETHUIIAMHU, 110 M3BECTHBIM 3HAYEHHUSIM 3BE3THBIX
BEJTMYMH; UCIOJIb30BATh 3BE3IHYIO KapTy JJIsl TOMCKA CO3BE3MI U 3B€3/] Ha HeOe;

¢ XapaKTepu30BaTh OCOOEHHOCTH CYTOYHOTO JBMKEHHUS 3B€3]] Ha pPa3IMYHBIX TeorpapuuecKux
HII/IpOTaX 3GMJ'II/I, AHAJIUTUYCECKU OO0KAa3bIBATH BO3MOXHOCTH BHSyaIII)HOFO Ha6J'IIOJIeHI/I$I CBC€THUJIa HaA
ompeeNeHHoN reorpadguueckoi mupoTte 3eMin;

YCTHBI OIIpOC;
caMmocTosiTeNbHas paboTa
oOydJaromierocs;

paboTa 1o KapTouKam;
KOHTpOJIbHas paboTa;
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o (opMynupoBaTh ONpEAEICHUS TEPMUHOB U TOHATHM «BBICOTA 3BE3JbI», «KYJIbMHHALUN,
OOBSICHATh HaOJI0JaeMble HEBOOPYXKEHHBIM IJ1a30M JBMKEHHUs 3Be37 U CoJHLa Ha pa3IMYHbIX
reorpaUuecKuX MUPOTaX;

« (hopMynupoOBaTh BBIBOBI O MPUUMHAX PA3THMYHON MPOJOIHKUTEIBHOCTH JTHS ¥ HOYH B 3aBUCUMOCTH
OT IIMPOTHl MECTHOCTH; MPOBOAUTH aHAIHM3 BHJA 3BE3HOTO HeOA C HCIOJIB30BAHMEM ITOABIIKHON
KapThl, UCXO/I U3 BPEMEHU T'0/1a;

« BOCIPOU3BOJUTH ONPEAEICHUS TEPMUHOB M MOHATHUS «IKJIUNTHKA», OOBSICHATH HaOIrOAaeMoe
nrxeHue CojHILa B TEYEHUE r0/1a; XapaKTepU30BaTh 0COOEHHOCTH CyTOUHOrO ABMKeHHs CoHLa Ha
HOJIOCaX, OJKBAaTOpe M B CPEIHUX IIMPOTax 3eMJIM, Ha3blBaTh IPUYMHBI U3MEHEHUs
IPOJIOJDKUTEIBLHOCTH JJHS 1 HOYM Ha Pa3IMyYHbIX LIMPOTaX B TEUEHHUE r0J1a;

o TIpaduuecKy MOSICHATH YCIOBUS BOSHUKHOBEHHUS JTYHHBIX U COJTHEUHBIX 3aTMEHUII;

o (opMynmUpOBaTh TMOHATHA U ONPEACICHUS «CHHOAWYECKHN MEPHOA», «CHIACPHUECKHH TEPHOIN;
00BsCHATH HaOII0HaeMoe BrkeHue U (assl JIyHsl, npuunHbl 3aTMeHuil JIynsl u CosHila; OnMChIBaTh
HOPSIOK CMEHBI TYHHBIX (a3,

o QAHAJINM3HUPOBATH TOHATHE «BPEMS», MOACHATH CMBICH IOHATHS «BpEMs» JJsl ONpPEIEeIEHHOIo
KOHTEKCTa,;

« (hopMynupoBaTh ONpeeeHHs TEPMUHOB U TOHATUI «MECTHOE BPEMSI», KIIOSCHOE BpPEMs», «3UMHEE
BpEMS» U «JIETHEE BpEMS»; IMOSICHATh NPUYMHBI BBEICHMSI YacOBBIX II0SICOB; aHAJIU3UPOBATH
B3aMMOCBSI3b TOUHOT'O BPEMEHU U reorpaduyeckoil J0NroThl; 0OBICHATh HEOOXOAUMOCTh BBEACHUS
BHCOKOCHBIX JIET U HOBOTO KaJIEHAAPHOTO CTUJIS.

v

OK3aMCH

Crtpoenue
ConHeyHomn
CHCTEMBI

YMeHue

o YCTaHaBJIMBATh TNPUUMHHO-CIICJCTBEHHBIE CBA3M CMEHBI IPEACTAaBICHUI O CTPOEHUU MUDPA;
XapaKTEepPU30BaTh BKJIa/l YUEHBIX B CTAHOBJIEHHE aCTPOHOMUYECKON KapTUHBI MUPA;

o BOCIPOU3BOJIUTh HMCTOPUYECKUE CBEIEHUS O CTAHOBICHUM W PAa3BUTHHM TE€IMOLIEHTPUYECKON
CUCTEMBl MHUPA, OOBACHATH METIC0O0pa3HOe ABIKEHHE IUIAHET C HCIOJB30BaHUEM OJMHIMKIOB U
muddepeHToB;

o TpEACTaBIATh MH(OPMALMIO O B3aMMHOM pPAcCMOJIOXKEHUH IJIaHET B pa3jIMuHbIX BUJAX (B BHUJIE
TEKCTa, PUCYHKa, TAOJIUIIBI), JIeJIaTh BHIBOJBI 00 YCIOBUAX HAOIIOIAEMOCTH IJIAHETHI B 3aBUCUMOCTH
OT BHEIIHUX YCJIOBHI pacrionoxenns CoyHIa 1 3eMIIH;

 BOCIIPOM3BOJIUTH ONpEAENIEHUSI TEPMUHOB U MOHITUH «KOH(GUTYpalUs IIIaHET», KCHHOAUYECKUN 1
CUACpUYECKUIl epro/ibl 0OpaIeHUs IITIAaHET);

S N NN

YCTHBIH OIpOC;
camocTosITeNbHas paboTa
oOyuJaromerocs;

TECT;

nabopaTopHas pabora;
paboTa Mo KapToyKam;
IK3aMeH

14



o AHaJIM3UPOBaTh MH(GOPMAIMIO, TIOJYUYEHHYIO U3 TEKCTa HAYYHOTO COJEP)KaHUS;, OOBACHATH CYTh
SMITUPUYECKOTO criocoba onpeneneHus (GopMbl TpaeKTOPUU HEOSCHBIX Te (Ha mpumepe Mapca);

e BOCIPOM3BOAMTH OIpPEACICHUS] TEPMHUHOB M TOHATHH «DJUIUICY, «adenuid», «Iepurenuin,
«OonpIIasi ¥ Majasi TMOIyOCh JIUIMIICA», «aCTPOHOMHYECKas €AMHUIA»; (HOPMYITUPOBATH 3aKOHBI
Kennepa;

¢ AHAIM3UPOBATH MH(OPMAIHIO, TOTYYCHHYIO U3 TEKCTa HAYYHOTO COJEpKaHHs; OOBSCHITH CYTh
SMIIUPHUUYECKOTO crioco0a onpeAeneHus: pa3MepoB 3eMIlH;

o (QopmynupoBaTh ONpeeNeHUs TEPMUHOB U MOHATUN «TOPU3OHTAIbHBIN Mapajiakey, «yIJOBbIE
pa3Mepbl 00bEKTa»; MOSICHITh CYIIHOCTh METO/Ia OTPEeNICHUs] PACCTOSHUI 1O MapajjlakcaM CBETHUI,
PaZMOJIOKAIMOHHOTO METOJla U METOJa Ja3epHOM JIOKAIMH; BBIYUCISATH PACCTOSHUE 10 IJIAHET IO
TOPU30HTAILHOMY TTapaJuIakcy, a KX pa3Mephl 10 YIIIOBBIM pa3MepaM M PacCTOSIHUIO,

o U3BIICKAaTh M AHAIU3UPOBATh WH(MOPMAIHMIO ACTPOHOMHUYECKOTO COJCPXKAHHUS C HCIIOJIB30BAaHHEM
«I1IKOTHHOTO aCTPOHOMHUYECKOTO KaJICHAAPS»;

e OMNpeAesITh BO3MOXXHOCTh HAONIONEHUS IUTAaHET Ha 3aJaHHYyI0 JaTy; pacrojiaraTh IUIaHETHl Ha
opOuTax B MPUHATOM MacITade;

o AHAJUTHYECKH JOKa3bIBaTh CIPABEUIMBOCTh 3aKOHOB Kerepa Ha OCHOBE 3aKOHa BCEMHUPHOIO
TATOTEHUS; JIeNaTh BBIBOA O B3aUMOJOMOIHIEMOCTH PE3yJbTAaTOB MPUMEHEHHS IMIHPUYECKOTO U
TEOPETUYECKOI0 METOJI0B HAYUYHOTO HUCCIIEI0BaHMS;

o OMNpeAesITh Macchl IUIAHET Ha OCHOBE TpeThero (YTOUHEHHOro) 3akoHa Kemnepa; omnuceiBaTh
nBwkeHus: Ten CONTHEYHOW CHCTEMBI IMOJ JCHCTBHEM CHJI TATOTEHHS IO OpOMTaM C pa3IHYHBIM
OKCIIEHTPUCUTETOM; OOBSICHATH NMPUYUHBI BO3ZHUKHOBEHHUS NMPHIMBOB HAa 3eMJieé W BO3MYIICHHWHA B
nBYkeHUH Ten COTHEYHOH CUCTEeMBI;

e AHAJIM3HMPOBATH BO3MOXKHBIE TPACKTOPUU JIBIKCHHS KOCMHUYECKHX amlmapaToB, JOKa3bIBaTh
COOCTBEHHYIO MO3UIHIO, XapaKTEPU3YIOIIYIO EPCIIEKTUBBI MEXKIIJIAHETHBIX M1E€PEJIETOB;

o XapaKTepu3oBaTb OCOOCHHOCTH J[IBUXKEHHs (BpeMsl cTapTa, TPAeKTOpUHU II0JIeTa) U MaHEBPOB
KOCMHUYECKHX almapaToB sl ucciaenoBaHusi Ted CONHEYHOW CHCTEMBI; ONMUCHIBATH MAaHEBPHI,
HE00XO0IMMBIE /IS TOCAJIKK Ha MOBEPXHOCTD IUIAHETHI HJIM BBIXOA HAa OPOUTY BOKPYT Hee.

[Tpupona ten
CoJtHeUHOM
CHCTEMBI

VYMmenue
. CpaBHI/IBaTI) ITOJIOKCHUA paSJ'II/I'-IHBIX Teopnﬁ HpOI/ICXO)K}IeHI/Iﬂ COHHG‘-IHOﬁ CI/ICTeMI)I; JOKa3bIBaTh
HAay4YHYI0 OOOCHOBAaHHOCTh TEOpHUU TpoucxokaeHuss CONHEUYHONW CHCTEMBbI, HCIOJIb30BaTh

YCTHBIH OIpOC;
camocTosITeNbHas paboTa
oOydJaromierocs;

TECT;
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METOJIOJIOTUYECKUE 3HAHUSA O CTPYKTYpPE M CIOCO0axX MOIATBEPIKIACHHS M ONMPOBEPIKCHUS HAyUHBIX

TEOpHI;

« (QopMynupoBaTh OCHOBHEIC TOJOXKEHUSI THMOTE3bI 0 (GopmupoBanuu Ten COTHEYHON CHCTEMEI,

AHAIM3UPOBATh OCHOBHBIC TIOJIOKEHUS COBPEMEHHBIX TMPEACTABICHUN O MPOUCXOXKICHUN Tell

CoONHEYHOW CHUCTEMBI, HCIOJB30BaTh IOJOXKECHHSI COBPEMEHHOW TEOPUH MPOUCXOKACHUS Tell

CoOJIHEYHOM CUCTEMEL;

« TPUBOJMTH JIOKA3aTEILCTBA PaCCMOTpeHUs 3eMiid U JIyHBI KaK TBOMHOMW IIaHEThI, 00OCHOBBIBATH

COOCTBEHHOE MHEHHE OTHOCHTEILHO MEPCIIEKTHB OCBOCHUS JIyHBI;

« XapaKTepU30BaTh MPHUPOAY 3eMJIH; IEPEUUCIISITH OCHOBHBIC (DU3MUCCKHUE YCIIOBUS HA MMOBEPXHOCTH

JlyHbI; OOBSICHATH pa3iuyusi ABYX THUIIOB JIYHHOH MOBEPXHOCTH (MOpEH W MAaTEpUKOB); OOBSICHSTH

nporeccsl  (GOpMUPOBAaHUS TIOBEPXHOCTH JIyHBI W ee penbeda; MepeurucisiTh Pe3ybTaThl

WCCJICIOBAaHMM, TPOBEJACHHBIX ABTOMATHYECKUMH allllapaTaMH ¥ acTPOHABTAMH; XapaKTepHU30BaTh

BHYTpEHHee cTpoeHHE JIyHbI, XUMHUYECKHIA COCTAB JIYHHBIX ITOPOI;

« HCIIOJIB30BaTh WH(GOPMAIIMIO HAYYHOTO COJCpPXKAHUS, IMPEICTABICHHYIO B Pa3IUYHBIX BHIAX

(TabnMIpbl, TEKCT), i1 aHaliM3a M CpPaBHEHHSA XapaKTepUCTHK IuTaHeT COJHEYHOW CHCTEMBI,

KJaccu(ukanuu 0ObEKTOB;

« TEPEYHCIIATh OCHOBHBIC XAPAKTEPUCTHKH IUIAHET, OCHOBAHHUS JUISI UX pa3JelICHUS Ha TPYIIIbI,

XapaKTepU30BaTh IJIAHETHI 3€MHOM TPYMIIBI U TUTAHETHI- TUTAHTHI, OOBSICHATH MPUYUHBI KX CXOJICTBA U

pa3nnuus;

e WCIOJB30BaTh OCHOBBI Teopuu QopmupoBanuss CONHEYHOH CHUCTEMBI JJIsi OOBSICHEHUS
OCOOCHHOCTEH TUTAHEeT 3EMHOH TPYMIBI; CPaBHUBATh ITUIAHETHI 3E€MHOW TPYNIBI HA OCHOBE
BBIJICTICHHBIX KPUTEPHUEB, OOBSCHATH NMPHUUHBI PA3IMYUHN IUIAHET 36MHOW TPYIIIBI; padoTaTh C
TEKCTOM HAYYHOTO COJICPKAHUS, BBIICIATh TJIABHYI MBICIb, 0000maTh WH(POPMAIHIO,
MPEJICTABICHHYIO B HESIBHOM BHJIE, XapaKTEPHU3YIOIIYIO TUIAHETHI 36MHOM TPYIIIHI;

 YKa3bIBaTh MapaMeTpPhl CXOJCTBA BHYTPEHHETO CTPOCHHS U XMMUYECKOTO COCTaBa MIIaHET 3eMHOMN
TPYNIBL, XapakTepu3oBaTh pelbed TMOBEPXHOCTEH IUIAaHET 3E€MHOM TpyMIbl; OOBACHATH
OCOOCHHOCTH BYJKAHUYECKOW IEATENIbHOCTH M TEKTOHUKM Ha TIUJIaHETaX 3E€MHOW TPYIIHI,
OIHMCHIBATh XaPAKTEPUCTUKH KKJIOW M3 IJIAHET 36MHOM TPYIIITHI;

« H3BJICKaTh WHQPOPMAIUIO O TApPHUKOBOM 3 (deKkTe M3 Pa3INIHBIX HCTOYHHKOB M KPHUTHUYCCKU
OIICHHUBAThH €€;

v paboTa 1Mo KapTO4KaM;
v DK3aMeH
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o OOBSCHATHP MEXaHW3M BO3HUKHOBEHHUs MAapHUKOBOrO AH(p(dexTta Ha OCHOBE (PUIHUYECCKUX U
aCTPOHOMMYECKMX 3aKOHOB W 3aKOHOMEPHOCTEH; XapaKTepu30BaTh SIBJICHHE IapHUKOBOIO
s dexTa, pa3IHUHbIe aCHEKTHI MPOOJIEM, CBA3AHHBIX C CYIIECTBOBAaHHEM ITAPHUKOBOTO Y deKTa;
HOSCHATH POJIb MAPHUKOBOTO 3((heKTa B COXPAaHEHUH MPUPOJIBI 3EMITH.

¢ HUCIOJNB30BaTh OCHOBBI TeopuH (QopmupoBanusi ColHEYHOW cuCTEeMBl i OOBSCHEHUS
0COOEHHOCTEH TMJIaHeT- TUTaHTOB; padoTaTh C TEKCTAMHM HAYYHOTO COZAEp)KaHUS, BBLACIATDH
IIABHYIO MBICIIb, 0000111aTh MH(POPMALIUIO, IPEJCTABICHHYIO B HESIBHOM BUJIE, XapaKTEPU3YIOIILYIO
IUTAHETHI-TUTaHThl, MCIIOJIb30BaTh 3aKOHBI (DM3UKU JJIsl OMMCAHUS MPUPOJBI IUIAHET- TMTAaHTOB;
CpaBHUBATh NIPUPOJLY CIIyTHUKOB IJIAHET-TUTAHTOB U JIyHBI;

« YKa3bIBaTh MapaMeTpPbl CXOJCTBA BHYTPEHHEI0 CTPOEHUS U XUMHUYECKOT0 COCTaBa IJIAHETITUTaHTOB;
OTIHCHIBATH XapaKTEPUCTUKU KKION U3 TUIAHET- THTAaHTOB; XapaKTEePU30BaTh HCTOYHUKH YHEPTUU
B HEJpax IUIAHET; ONHCHIBATH OCOOEHHOCTH OOJIAYHOTO TIOKPOBA M aTMOC(HEPHON HUPKYIIALNY;
aHanmu3upoBaTh 115 0COOEHHOCTH TPHPOIBI CIIyTHHKOB IUIAHET-THTAHTOB; (OPMYJIHPOBATH
MOHATHE IUIAHETa»; XapaKTEPU30BaTh CTPOSHHUE U COCTAB KOJIEIl IUIAHET-TUTaHTOB;

o APryMEHTHPOBAHHO IMOSICHATH MPUYMHBI  ACTEPOMIHO-KOMETHOH ONAcCHOCTH;  OMNMCHIBATh
BO3MOXHBIE [TOCIIEICTBUS CTOJIKHOBEHHUS 3eMIIM U APYruX Majiblx Tesl COIHEYHON CUCTEMBI MpH
nepeceyeHH OpouT;

o OIpENeNATh TOHATHE «IUIAaHEeTa», «Majas IJIaHETa», «aCTepOU», «KOMETa»; XapaKTepH30BaTh
Mmasiple Tesia COTHEeUHOW CHUCTEMBI; OMMChIBATh BHEIIHUN BUJ U CTPOEHUE aCTEPOUJIOB U KOMET;
OOBSICHATH TPOIIECCHI, MPOUCXOAIINE B KOMETE, MPHU M3MEHEHHH ee pacctosHus oT CoiHia,
AQHAJIN3UPOBATH OPOUTHI KOMET;

o AHANM3UPOBATh M OTJINYATh HAOIIOMAaeMble SBICHUS MPOXOXKICHHS 3€MIIM CKBO3b METEOpPHBIC
MIOTOKH;

e OIpENeNATh TOHATHS «METEop», «METEOPUT», «OONMUa»; ONMUCHIBATH IMOCIEACTBUS MaJCHHUs Ha
3eMITI0 KPYITHBIX METEOPUTOB.

CouHiie u
3BC3bI

YMeHue

« WCIIOJIH30BaTh (PU3NYCCKUE 3aKOHBI W 3aKOHOMEPHOCTH JIJIsi OOBSICHEHUS SIBICHHHA W TPOIIECCOB,
HaOmogaemeix Ha Comaie; (GopmMyIupoBaTh JOTHYECKH OOOCHOBAHHBIE BBIBOJBI OTHOCHUTEIHHO
MOJTyYCHHBIX aHATUTHYECKUX 3aKOHOMEPHOCTEH it cBeTUMOCTH COJHIIA, TeMITepaTypbl ero Help U
aTMocdepsl;

YCTHBIH OIIPOC;
camocTosITeNbHas paboTa
oOydJaromierocs;
KOHTpOJIbHas paboTa;
paboTa 1o KapTouKam;
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« O0BSCHATh (PU3NYECKYIO CYITHOCTh MCTOYHHMKOB >Heprum CONHIIA M 3BE3[]; OMHUCHIBATH MPOIECCHI
TEPMOSAEPHBIX PEaKIMii IPOTOH-TIPOTOHHOTO IMKJIA; OOBSICHATH MPOIECC IIEPEeHOCa YHEPTHH BHYTPH
CouiHIa; ONKCHIBaTH CTPOCHUE COJIHEYHOH aTMoc(epbl; MOSCHATh T'PaHYISLMI0 Ha MOBEPXHOCTU
CouHiia; XapakTepu30BaTh CBOMCTBA COIHEYHOM KOPOHBI;, PACKPBIBATH CIIOCOOBI 0OHAPYKEHUS TOTOKA
COJIHCYHBIX HeﬁTpHHO; 000OCHOBBIBATH 3HAYEHHUE OTKPBITUA COJIHCYHBIX HeﬁTpHHO JJIA (1)I/ISI/IKI/I u
acTpo(hu3uKw;

« OIIMCHIBATh NMPUYMHHO- CIJICICTBEHHBIC CBSI3U IPOSIBICHUN COJHEYHOH aKTHBHOCTH M COCTOSHHS
MarHuTochepsl 3eMIIH; HCIIOIb30BaTh 3HAHNE (PU3MUECKUX 3aKOHOB M 3aKOHOMEPHOCTEH B IIa3Me IS
ornucaHusi 00pa30BaHUs MATEH, IPOTyOepaHIIeB U APYTHUX MIPOSBICHUN COJIHEUHON aKTUBHOCTH;

« IEPEUYHCIIATh TPUMEPHI MPOSBICHUS COJIHEYHOW aKTHBHOCTH (COJIHEYHBIC IATHA, TPOTyOEepaHIIbL,
BCIIBIIIKH, KOPOHAJILHBIC BBI6pOCI)I MaCCI)I); XapaKTCPU30BaTh IIOTOKH COJTHCYHOM IJ1a3MBI; OIIKMChIBATh
0COOEHHOCTH TIOCTIC/ICTBUI BIMSHUS COJHEYHOW aKTMBHOCTM Ha Marutocdepy 3emim B BUiE
MAarHuTHBIX 6ypI>, MOJISIPHBIX CI/ISIHI/If/'I; HX BJIUMAHWUEC HAa PAANOCBA3b, cOOH B TUHHUIX SJICKTpOIICpCaAavn,
Ha3bIBaTh NICPUOJ USMCHCHUA COJTHEYHO AKTHUBHOCTH,

+000CHOBaHHO JIOKa3bIBaThb MHOrooOpasue Mupa 3BE3Jl; aHAJIU3UPOBAaTh OCHOBHBIC TPYIIIBI
JMarpaMMbl  «CIIEKTP — CBETHMOCTB»; (OPMYJIHUPOBATh BBIBOJIBI 00 OCOOCHHOCTSIX METOJO0B
orpezieNieHns] (PU3MYECKUX XapaKTEPUCTHUK 3Be3[], KiIacCH(PHUUIUpPOBATh HEOECHBIE Tena; paboTaTh C
uHpOpMalreil Hay4YHOTO COJIePKAHNUS;

«XapaKTepH30BaTh 3BE3/lbl KaK MPHUPOJHBIA TEPMOSACPHBIA PpEaKTop; ONpPENeNsATh IOHATHE
«CBETUMOCTBH 3BE3JIbI»; MEPEUYHCISITh CIEKTPaJbHBbIE KJIAcChl 3BE3]; OOBSCHATH COJNEPIKAHHE
AuarpaMMbl «CIICKTP — CBCTHUMOCTL)»; JaBaTb OIPCACICHHUA MTOHATHH «3BE3aa», «I[BOf/iHLIC 3BE3bI»,
«KpaTHBIC 3BC3/1bI»,

« MCITOJIB30BaTh 3HAHUA 110 (1)I/I3I/IK€ JJIsA 00BSICHEHHUS IMpHUPOALI MyJIbCaAllUH ueq)epm; J€JIaTh BBIBOJBI O
3HaYeHUHU NIEPEMEHHBIX M HECTALlMOHAPHBIX 3BE3]1 AJIsl pa3BUTHUS HAyUHBIX 3HAHUH;

« ICTIOJIB30BAaTh 3HAHUA 10 PU3UKE A1 O0BSICHEHUS NPUPOBI MyIbcalluu eden; AeaaTh BHIBOJIBI O
3HaYeHUHU MIEPEMEHHBIX M HECTAllMOHAPHBIX 3BE3]1 AJIsl pa3BUTHUS HAyUHBIX 3HAHUH;

« OLICHMBATh BPEeMsl CBEUEHUS 3B€3/Ibl 10 M3BECTHOM Macce 3aracoB BOI0OPO/A;

« O0BSICHATL 3aBUCHMOCTD CKOpPOCTH W MPOAOJDKHUTCIBHOCTU JOBOJIOOHMKU 3BE€34 OT HX MACCHI
paccMaTpuBaTh BCIIBIIIKA CBerHOBOﬁ KakK 3Tall 9BOJIFOIINHU 3BE3/IbI, 00BIACHSTD BapHWaHTBI KOHCYHBIX
CTaaui XKU3HU 3Be3] (Oenble KapiauKu, HEUTPOHHBIE 3BE3/bl, MyJIbCAPhI, YEPHBIE JBIPHI); OMUCHIBATH
PUPOIY OOBEKTOB HA KOHEUHOW CTAIUH SBOJIIOIIUH 3BE3I;

v DK3aMCH
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« pOpMyIMPOBATH BBIBOJIbI OTHOCUTEIBHO KOCMUYECKUX TEJl, ONUPAsCh HAa 3aKOHBI U 3aKOHOMEPHOCTHU
ACTPOHOMHH;

epelIaTh 3a/a4yM, UCHOJIb3ys 3HaHUA no teMaMm «Ctpoenue ConHeuHO#l cuctemsbl», «llpupona ten
ConHeuHOM cucTteMbl», «COJIHIE U 3BE3IBI»;

« BBIIBUI'aTh U CPABHUBATh T'MIIOTE3bI OTHOCUTEIIBHO IIPUPOBI CKPBITOM MACCHI;

« OIIUCHIBATh CTPOEHUE M CTPYKTYpy [ alakTHUKH; NepedrcisTb OOBEKTHI TUIOCKOW U chepuyecKoi
IIOJICUCTEM; OLICHMBATh pPa3Mepbl ['alakTUKW; NOSCHATH ABM)KEHHWE M pacnojiokeHue CoiHua B
["anakTukKe; XapaKTepu30BaTh SAPO M CHUPAIBHBIE pyKaBa [ 'alakTHK; XapakTepu3oBaTh IPOLECC
BpaleHus ["aJakTUKK; MOSICHATh CYLIHOCTb IPOOJIEMbI CKPBITOM Macchl;

«OOBSACHATh paA3IMUYHbIE MEXaHM3Mbl PpAAMOU3IYYEHUS Ha OCHOBE 3HaHUH 10 (U3HUKE;
KJIaccu(UIUIpPOBaTh OOBEKTHI MEK3BE3IHOW CpENbl, aHAJM3UPOBATh XapaKTEPHCTUKU CBETIIBIX
TYMaHHOCTEH;

«XapaKTepPH30BaTh  PATUOM3IYYCHHE MEXK3BE3JHOTO BEIIECTBA H €ro cocraB, o0jacTu
3B€3/1000pa30BaHus; ONUCHIBATH METO/bl OOHApY)KEHHUS OpPraHMYECKHUX MOJIEKYJ; pacKpbIBaTh
B3aMMOCBSI3b 3B€3]1 U MEX3BE3JHON Cpe/Ibl; OIMCHIBATh MpoLecc GOPMUPOBAHUS 3BE31 U3 XOJIOAHBIX
ra3omnblUIeBbIX OOJIAKOB; ONPEAEATh MCTOUYHUMK BO3HUKHOBEHMS IUIAHETAPHBIX TYMaHHOCTEH Kak
OCTaTKH BCIIBIIIEK CBEPXHOBBIX 3BE3[.

Crpoenue n
IBOJTIOIIHS
Bcenennon

YMenue

 KJIaccu(UUUPOBATh TAJAKTUKU 10 OCHOBAHHUIO BHEIITHETO CTPOEHUS; aHAJIM3UPOBATh HAOJI0JaeMble
ABJICHUSI U OOBSACHATH MPUYMHBI MX BO3HUKHOBEHHUS; W3BJIEKaTh HHPOPMAIMIO0 W3 Pa3IUYHbBIX
MCTOYHUKOB M IpPeoOpa3oBbIBaTh MH(POPMALMIO M3 OJHOTO BHJA B JIpyroi (u3 rpaduyeckoro B
TEKCTOBBIH);

¢ XapaKTepU30BaTb CIUPAJIbHBIC, JJUIMNTUYECKHME W HENPABUJIbHBIE TalaKTUKHM; Ha3blBaThb MX
OTJIMYUTENbHBIE OCOOCHHOCTH, pa3Mepbl, Maccy, KOJIMYECTBO 3Be3[; MOSCHATh HaJIWdue
CBEPXMAaCCUBHBIX YEPHBIX ABIP B sIpax FaJIaKTHK; OIPEAENIATh OHATUS «KBa3ap», «PaguorallakTHUKay;
XapaKTepU30BaTh B3aUMOJICHCTBYIOIIME TallakKTUKH; CpPaBHUBATb IIOHATUS «CKOIUIEHHS» H
«CBEPXCKOIJICHUS TaJIaKTUK);

o CpaBHHUBATh pa3IMYHbIC MO3HUIIMKM OTHOCUTEIHHO Mpollecca pacimupenusi BceneHHol; olleHUBaTh
IPaHULbl TPUMEHUMOCTH 3aKkoHa XaO0lla M CTeNeHb TOYHOCTU IOJYyYaeMBIX C €ro IMOMOUIbIO
Pe3yJIbTaTOB; COMOCTABIATH HH(GOPMAIIUIO U3 Pa3IMYHBIX UCTOYHUKOB;

YCTHBIH OIIpOC;
camocTosITeNbHas paboTa
oOyyJaromierocs;
nmabopaTopHas pabora;
9K3aMeH
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o (QopMynupOBaTh OCHOBHBIE IIOCTYJIaThl OOIIEW TEOpPUM OTHOCHUTEIBHOCTH; OMNPENENATh
XapaKTepUCTUKHU CTallMoHapHOM BcenenHnoi A. DHWHIITEHHA; ONMKMCHIBATH OCHOBHI /1A BhIBOAA A. A.
®puamana 0 HecTallMOHApHOCTU BceneHHoi; MOACHITh MOHITHE «KPACHOE CMEIICHUE» B CHEKTpax
TaJIaKTHK, HCIONB3Yys s oObsicHeHus 3pdext Jlomnepa, U ero 3HaAYCHHE ISl MOATBEPKIACHUS
HECTAllMOHAPHOCTH BceneHHOM; XapakTepu3oBaTh MPOLECC OAHOPOJHOIO U U30TPOIHOIO
pacmupenusi Beenennoit; popmynuposats 3akoH Xab0ua;

o TNPUBOJAMUTH JOKA3aTEIbCTBA YCKOPEHHUs pacuiupeHus BceleHHOH; aHamu3upoBaTh Mpoliecce
(dbopMUpOBaHUS TAIAKTHUK U 3BE3/I;

o (opmynupoBaths cMbich runotessl . A. 'amoBa o ropsiuem Hauasne BeenenHoil, 000CHOBBIBATh ee
CIIPaBEJIMBOCTD U MPUBOAUTD MOATBEPKACHUE; XapaKTEPU30BATh MOHATHE «PEIUKTOBOE U3TYyUCHHUE);
OMUCHIBaTh OOIIME MOJIOKEHUSI TeOpUH BoJIBIIOTO B3pHIBA; XapaKTepU30BaTh MPOIECC 00pa3oBaHUs
XUMUYECKHUX 3JIEMEHTOB; OMTUCHIBATh HAYUHBIE TUIIOTE3bI CYIIECTBOBAHUSI TEMHOW YHEPTUU U SIBJICHUS
AHTHUTITOTCHHSIL.

JKusHb u pasym
BO Bceenennoii

YMenue

¢ XapaKTepU30BaTh CPEJICTBA COBPEMEHHOW HAYKH B IIEJIOM U €€ Pa3InYHbIX 00sacTeil (aCTpOHOMHUH,
XUMUH, (U3MKH, OUONOruU, reorpaduu), MO3BOJSIOUINE OCYIIECTBISATh MOUCK KU3HU HAa JAPYTUX
miaHeTax COJHEYHOM CHUCTEMBI M JK30ILIAHETAX; MCIOIL30BATh 3HAHHMS M3 O0JACTH XUMHH JUIS
00BsICHEHUST 0OCOOCHHOCTEN CIOMKHBIX OPTaHUYECKUX COEeTMHEHU;

e HCIIOJB30BATh 3HAHUA O MCTOHAaX HUCCICIOBAHUA B aCTpOHOMI/II/I; xapaKTemeBaTL COBpeMeHHOC
COCTOSTHUE TIPOOJIEMBI CYLIIECTBOBAHHUS KU3HU BO BceneHHoM, ycinoBUs, HE0OX0IUMBbIE JIsl pa3BUTHUS
KHN3HU.

YCTHBIH OIpOC;
caMoCTosITelIbHAs paboTa
oOyuJaromerocs;

TECT;

paboTa 1Mo KapToyKam;
JK3aMeH
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KPUTEPUHU OLNEHKH JEATEJIBbHOCTH OBYYAIOILIIUXCHA

OLEHKA YCTHBIX OTBETOB
OTMeTKY «5» - moTy4aeT 00yJaroIIuiACs, €CJIA €r0 YCTHBIM OTBET, MMChbMEHHAsi padoTa, MPaKTHIeCKast
JeSTeTbHOCTh B TIOJTHOM 00bEME COOTBETCTBYET YUEOHOH MporpaMMme, JOMyCKAaeTCsl OJMH HEJ04eT, 00beM
3YHog cocrasmsiet 90-100% conepkanust (MpaBUIbHBIN MTOJHBIA OTBET, MPEICTABISAIONINNA OO0 CBA3HOE,
JIOTHYECKH TTOCIIEA0BATENILHOE COOOIIICHNE HA ONPENICIICHHYIO TEMY, YMEHHSI IPUMEHSTh ONPEICIICHHS,
MpaBWJIa B KOHKPETHBIX caydasX. OH 000CHOBBIBAET CBOM CYXKACHHS, IPUMEHSIET 3HAHUS Ha TIPAKTHKE,
MIPUBOUT COOCTBEHHBIC TTPUMEPHI).
OTMeTKY «4» - ToTy4aeT 00yJaroIIHiACs, €CJIA €r0 YCTHBIM OTBET, MMChMEHHAst padoTa, MPaKTHIeCKast
JESTeIbHOCTh WM €€ Pe3yJIbTaThl B 00IIEM COOTBETCTBYIOT TPEOOBAaHUSAM Y4eOHON MPOTrPaMMBbI, HO UMEIOTCS
OJlHA WJIH JIBE HETpyObIe OMMOKH, Wi Tpu HepodeTa u o0beM 3YHos coctasmsier 70-90% conepxanwst
(IpaBUIIbHBIN, HO HE COBCEM TOYHBINH OTBET).
OTtMeTKYy «3» - MOTy4aeT 00yJarOIIUIACS, €CJIA €r0 YCTHBIM OTBET, MUChbMEHHAsi padoTa, MPaKTHIeCKast
JESTeIBHOCTD U €€ PEe3YJIbTaThl B OCHOBHOM COOTBETCTBYIOT TPEOOBAaHHUSM IIPOTPAMMBI, OJTHAKO UMeeTcs: |
rpy0as ommbKa 1 1Ba Hejo4erTa, uiH 1 rpydas omubka u 1 Herpy6as, wim 2-3 rpyObix ommoku, uin 1
HerpyOas ommOKa u Tpu HepoueTa, win 4-5 HemouetoB. O0ydarommiics Biajgeetr 3YHamu B o0beme 50-70%
coJiepkanus ( MPaBUIIBHBIN, HO HE IMOJTHBIN OTBET, JIOIYCKAIOTCS HETOYHOCTH B ONIPEICIICHUN TTOHITHIA WITH
(bOpMyJIHPOBKE MPaBHII, HEAOCTATOUYHO ITyOOKO U JIOKA3aTEIbHO YUYSHHK OOOCHOBBIBACT CBOU CYXKIICHHS, HE
YMEET MPUBOJUTH IPUMEPHI, U3JIaraeT MaTeprual HEMoCIe0BaTEIbHO).
OTMeTKYy «2» - OTy4yaeT 00yJaroluiics, €Clid ero YCTHBIM OTBET, MMCbMEHHAas padoTa, IpaKTHYeCKas
JESATEIILHOCTD U €€ Pe3yJIbTaThl YACTUYHO COOTBETCTBYIOT TPEOOBAHUSAM MIPOTPAMMBI, HMEFOTCS
CYIIECTBEHHBIC HEIOCTATKHU U rpyObie ook, 00beM 3YHoB oOyuaromierocs cocrapmusier 20-50%
coJiep>KaHusl (HEeTIOIHbIN OTBET)

KpnTeplm BBICTABJICHHUSA 3a4YeTa 1Mo JMCIUIIJINHE
«3a4YTCHO» - O6y‘I21IOIHHfIC5[ BJIaACCT KAaTCrOPUAJIbHBIM allllapaToM HAayKH, YMECT €TI0 UCII0JIb30BaTh B
COOTBCTCTBYIOIIEM KOHTCKCTEC, YMECT IIPOKOMMCHTHUPOBATL ONIPCACICHUEC, TIOACHUTL, IIPUBCCTH NPUMCEPHI,
HWIUTIOCTPUPYIOIIHUEC OTACIIBbHBIC ITOJIOKCHUA. VYMeeT 000CHOBEIBATh MCTOANYCCKUC MMOAXOJbI K PCIICHU IO
IMOCTAaBJICHHBIX 3a/1a4, YCTaAHABJIUBACT MPUINHHO-CJICICTBCHHBIC CBA3HU, TIOATBCPIKAACT BHIABUT'ACMbBIC
MMOJIOKCHUS ITPUMCEPAMHU, SKCTPAIIOJIMPYET 3HAHUA PA3JINYHBIX oOacreii. O6yanOHlHﬁ0H n3jaaract
I/IHCI)OpMaI_[I/IIO JIOTUYHO, MMOCJICAOBATCIIbHO, APT'YMCHTHUPYA U KOMMCHTUPYS ITOJIOKCHU S, UCITOJIB3YET
paccyxcz[a}onmﬁ CTUJIb, COIIPOBOKAACT OTBCT CXEMaMH, BBICKA3bIBACT CBOIO MO3UIIUIO, (bopMmepyeT
BBIBOJIBI B KOHIIC BOIIPOCOB.

«He 32a4TeHO0» - 00yJarInics BIaIeeT JIUIIb OTJACIbHBIMH MOHSATUSMHU HAYKH, HO HE yMEET UX OOBSCHUTH,
MIPUMEHUTH B COOTBETCTBYIOIEM KOHTEKCTE, MPOMJLTIOCTPUPOBATH TTpuMepamMu. OH 4aCTUYHO H3J1araet
MH(pOpMaIIHIO, XapaKTEPU3YIOIIYIO MPEACTABICHUE O METOAMYECKUX MOX0aX K PEIICHUIO TTOCTaBICHHBIX
3a/1a4, HE MOKET MIPUBECTHU MTPUMEPOB, MOATBEPHKIAIOIINX BHIBOIbI, HE OMTUPAETCS HA MEKIUCIUTLTMHAPHBIC
3HaHMUS.



6. YYAEBHO - METOANYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECHEYEHHWE ITPOT'PAMMBI YUEFHOM JJUCHUATLIIMHBI «ACTPOHOMMUSI»

6.1. TpeOoBaHNsI K MUHUMAJIbHOMY MAaTE€PHAJIbLHO-TEXHUYECKOMY 00eCcIedeHHUIo.

Peanuzanust mporpamMmbl JUCHUIUIMHBL TpeOyeT Haauuusg y4eOHOro kabMHETa MO acTPOHOMHH, B KOTOPOM
MMeEeTCsl BO3MOXKHOCTh 00€CIeYnTh CBOOOIHBIN JocTyn B IHTepHET BO BpeMsi y4eOHOTO 3aHATHSI.
ObopynoBanue yu4eOHOTr0 KaOuHeTa:

1. PaGouee mecTo mpemnoaBatTes.

2. [Tocaiounbie MecTa 00yJarOIUXCS.

3. dunaktuueckue Matepuansl (y4eOHUKHU, TOCOOMS, CIPAaBOUYHUKH, KAPTOUKH, 3aJaHUS, TECTHI,
MYJIbTUMEUIHBIC TIPOTPAMMBI)

MarepralibHO — TEXHHUECKOE 00eceUeHre YUSOHOT0 Ipolecca:

. Teneckor.

. CeKTpocKoI.

. Tennypwuii.

. Monenb HeGecHO chepshl.

. 3Be3/IHBIH TJI00YC.

. IlonBukHas kapTa 3B€3HOTO HeOA.
. 'moOyc JlyHsl.

. Kapra JlyHsr.
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. Kaprta Benepsl.

10. Kaprta Mapca.

11. CnpaBoYHUK JIFOOUTENST ACTPOHOMHUMU.

12.11Ik0bHBINA aCTPOHOMUYECKUH KaleH1aph (Ha TeKYyLUi y4eOHbIi rox).
13. KoMmbroTep ¢ JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00CCIICYCHUEM.

14. MynbTHUMEINaPOEKTOP.

Harnsnaeie nocoOwusi:

. Bcenennas.

. Connue.

. Ctpoenue Comnnua.

. II;maneTsl 3¢eMHOM TPYIIIILL.

. Jlyna.

. [ImaHeThI-TUraHTHI.

. Masnbie Tena CoTHEUHON CUCTEMBI.
. 3BE3/IBL.
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. Hamra I'anaktuka.
10. Ipyrue ranakTuKu
6.2. Nudopmanuonnoe odecneuenne oOy4deHusi. IlepeyeHb pekoMeHIyeMbIX Y4eOHBIX H3JAHUIA,
HNuTepHeT-pecypcoB, 10N0JTHUTEIbHOH JIUTEPATYPbI.
OCHOBHBIC HCTOYHHUKH VISl CTYICHTOB

1. Boponuos-BenbsimunoB b. A., Ctpayt E. K. yueOnuk «Actponomus. ba3osslii yposens. 11 kiace». M.:
Hpoda, 2018r

JlonoJiHUTeIbHbIE HCTOYHUKH VISl CTYA€HTOB
1. benonyukus B. E. Kennep, HotoToH u Bce-Bce- Bee... — Bpin. 78. — M.: 3a-Bo «Haykay. ['naBHas
penakius pu3nko-maremMaruyeckoit mureparypsl, 1990. — (KBanr).
2. I'anaktuku / pen.-coct. B. I'. Cypaun. — M.: ®uszmarnur, 2013.
3. 'amos I'. Ilpukitouenus mucrepa TomnkuHca. — Bein. 85. — M.: bropo KBantym, 1993. — (KBanr).
4. T'openuk I'. E. HoBble cioBa Haykn — OoT MasATHHKa ["anuies 10 kBaHTOBOM rpaBuTanuu. — Beim. 127.
[Tpunoxenue x xxypHainy «Kant», Ne 3. — M.: U3a-80 MIITHMO, 2013. — (KBanr).



5. Hy6xoga C. U. Uctopun actpoHomun. — M.: benbiit ropo, 2002.
6. MakcumaueB b. A., Komapos B. H. B 3Be3nubix nabupunaTax: OpuentupoBanue no ne0y. — M.: Hayka,
1978.
7. Cypaun B. I'. I'anaktuku. — M.: ®uzmatiur, 2013.
8. Cypaun B. I'. Pa3Benka nanexkux ruianetr. — M.: ®uzmatiur, 2013.
9. Xokunr C. Kparkas ucropus Bpemenu. — CII6.: Am¢opa, 2001.
10. Xokunr C. Mup B opexoBoii ckopiymne. — CI16.: Amdopa, 2002.
OcCHOBHbIE HCTOYHHUKH /JISl TIpenogaBaTeJis:

1. [Ipukaza Munob6puayku Poccuu ot 07.06.2017 Ne506 «O BHeceHUH U3MEHEHHH B (eepabHBIN
KOMITIOHEHT T'OCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB HAYAJILHOTO O0IIEro, OCHOBHOTO OOIIETo U
cpeaHero (MMoJHOro) obiero o0pa3oBaHus, yTBEPKACHHBINA TpUkazoM MuHucTepcTBa o0pa3oBaHus
Poccuiickoit @enepanuu ot 5 mapta 2004 1. Ne 1089»
2. [Tucemo Muno6purayku PO ot 20.06.2017 r., TC-194/08 "OO6 opranuzanuu u3y4eHus: yueOHOTO IpeaMera
"ActpoHomus".
3. Boponmos-BenssmunoB b. A., CtpayT E. K. yueOonuk «Actponomus. ba3oBsiit ypoens. 11 kmaccey». M.:
Hpoda, 2018r;
4. IIporpamma: Actponomusi. bazoBsiii ypoBens. 11 kitacc: yuebHo-metoauueckoe nocodue / E. K. Ctpayr.
— M.: lpoda, 2018.
5. Meronuueckoe nocobue k yueonuky b. A. Boponnosa-Benbsimunosa, E. K. Ctpayra «ActpoHOMus.
bazoserit yposenb. 11 kiace» / E. K. Ctpayr. — M.: [Ipoda, 2013.
6. Actponomus. 11 kmacc. Metoaudeckoe nmocobue k yueOuuky b. A. Boponnosa-Benssimunosa, E. K.
Crpayra «Actponomus. ba3oBsiii ypoeHs. 11 kirace» /M. A. Kynam. — M. : JIpoda, 2018.
7. T'amy3o U.B., I'ony6es B.A., [llumbaneB A.A. «Actponomus. 11 knacc. [Ipaktudeckue paboTsl 1
TeMaTU4ecKue 3a1anus» ABepcas, 2014

JlonoIHUTeIbHbIEe HCTOYHUKH IJISl IPenoiaBaTes
1. Yapyrun B.M. Yuebnuk «Actponomusi. 10-11 xmaccen» M.: Chepa, 2018.
2. CtuBen Mapan Actponomus s "yaitnukoB" M.: Jluanektuka, 2004.
3. Atnac 3Be3gHoro HeOa. Bee co3Besznus ot CeBepHoro u FOxHOro nosmymapuii ¢ nogpoOHbIMU KapTaMH.
[IIumbanes A.A. MHu.: Xapgect, 2004.
4. Koponosckuit H.B., bpsuuesa I'.B., JIyna - Hamr Beunsiii cnyTHUK,, 31."TlepBoe centsadps", ®uszuka, Ne
9-10, 2016, ctp. 37 - 41.
5. Koponosckuit H.B., bpsuuesa I'.B., MeTeoputsl, acrepon/ipl, KOMETHI - peaibHasi ONacHOCTh, 131.
"[TepBoe centsiOpa", Gusnka, Ne 7-8, 2016, ctp. 46 - 52.
6. PybakoB B.A. ®u3nka sneMeHTapHbIX YacThIl U KocMmotorus. 13n. "Tlepoe centsiops", dusnka, Ne 1,
2014, cTp. 40 - 47.
7. Yapyrun B.M. O 3aragounoii muianere ['mopust. Uzn. "[lepBoe centsiops"”, duszuka, Ne 11, 2013, ctp. 50 -
52.
8. Kopuwmises U.H. Jlomammasist nabopatopus. Beznecymmuii nosisipuzoBanssbiii cet. M3n. "IlepBoe ceHTsIOps",
®dwusuka, Ne 6, 2013, ctp. 55 - 57.
9. Kosznosa H. /1., Kopamnse M.H. Jlomamiass maGoparopust. ComHeuHbli KaMeHb BUKHHTOB. 131. "[lepBoe
ceHtsi0ps", @uzuka, Ne 6, 2013, ctp. 57 - 59
10. Kapramos B.®. [geTHas Bcenennas: Jlazeproe ruguposanue. M3a. "Ilepsoe centsops", dusnka, Ne 5-6,
2014, ctp. 36 - 37.
11. Kapramios B.®. IIsetHas Bcenennas: Yepnsie apipsl. M3a. "IlepBoe centsops", @uzuka, Ne 10, 2014,
cTp. 36 - 37.
12. Manaxog B.B. XXu3ubs u cmepts turanetsl 3emitst Uzn. "[lepBoe centsiops”, @usuka, Ne 4, 2013, ctp. 54 -
58.
13. Manaxog B.B. XXu3ue u cmepts turanets 3emitst Uzn. "[lepBoe centsops”, @usuka, Ne 5, 2013, ctp. 50 -
54.
14. Kapramos B.®. IIsetnas Bcenennas: PaznonserHsie cnytHuku minaner. Mza. "IlepBoe centsaops”,
®dwusuka, Ne 11, 2014, ctp. 36 - 38.
15. Jleputan E.I1. Actporomust YueOuuk nist 11xi1.M., [IpocBemenue.
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16. Actponomus 11 kmacc noypounsie miaansl mo yaeOnuky E.I1.JIeButana. Boarorpan, Yuutens 2007.
17. ®usuka Yuebnoe nocodue as 10,11 kmaccos ¢ yrimyOieHHbIM u3yueHuem ¢usukn. [lox pen. A.A.
[IuHCKOTO.
18. b.A.Boponnos-BunbssimunoB. COopHuUK 33134 1o actpoHoMuu. [locobue mist ywammxcs. M.,
[Ipocsemenue 1980.
19. BanoB A.A., MBanosa 3.1. Tectsl nmo actponomun. CaparoB « Jluneit» 2002.
20. Pazowutnas E.I1. [IporpammupoBanHble 3a1aHus 1Mo actponomuu. M., [Ipocsemenue 1981.
21. Jlaraee M.M. CO0pHHK 33724 110 aCTpOHOMUH. Y4eOHoe mocobue aist ctyaeaToB MO [T1 M.,
[Tpocsemenue 1980.
22. Tlepenbman S1.W. 3anumarensHas actponomust M., ACT: Actpens 2008.
23. Ilepenbman .M. 3annmatenbHblil KocMoc. Mexmmanetasie myTemectsus. M., ACT: Actpens ,2008.
24. 3aranku kocmoca. «Taiiaer XX Beka. 3onotas cepusi»Ned. OO0 « /] Ipecc-Kypoep» Cankr-
[TerepOypr,2015.
25. Dunukroneaus as aereid. Tom 8. Actporomust. M., Actpens 2007.
26. C6. 3amau no pusuke. CocraButens Crenanosa ['.H.
27. PeivkeBud A.I1. 3agaunuk 10-11ki1.

HNuTepHer - pecypcebl

. Actpodusmnueckuit mopran. HoBoctu actponomuu. http://www.afportal.ru/astro

. Bokpyr cBeta. http://www.vokrugsveta.ru

. Becepoccuiickast oiuMIinana MKoJIbHUKOB TI0 acTpoHOMHH. http://www.astroolymp.ru

. FocynapctBennsiii actponomudeckuii ”HCTUTYT UM. 1. K. [lltepuGepra, MI'Y. http://www.sai.msu.ru
. UaTepakTuBHBIN TU B MUpe KocMmoca. http:// spacegid.com

. MKC omnunaiin. http://mks-onlain.ru

. O6cepraropust CubI'AY. http://sky.sibsau.ru/ index.php/astronomicheskie-sajty

. O6mepoccuiickuii actpoHOMUYeCKUi nopTai. http://actponomust.pg

9. Peno3utopuii Becenennoid. http://space-my.ru

10. Poccuiickas actpoHomMHuueckast ceTh. http:// www.astronet.ru

11. Ce3onsl rona. Beenennas, mianeTsl u 3Be31b1. http://ce3onbI-roga.pd/mianers%20u%2038e3a61. html
12. ®I'BYH HUnctutyT actponomuu PAH. http://www.inasan.ru

13. DnemenTsl 60sb10M Hayku. AcTpoHoMus. http://elementy.ru/astronomy

0NN KW

IIpumepHbIii nepevyeHb HAOIIOIeHH
Habunto/1eHns HEBOOPYKEHHBIM TJ1a30M

1. OcHoBHBIE cO3Be31Us M HanOoJIee IPKUE 3B€3/Ibl
OCEHHET0, 3MMHETO U BECeHHEero Heba. Mi3MeHeHne ux
TIOJIOKEHHSI C TEYCHHEM BPEMEHH.

2. Ismwxenue JlyHsl u cMeHa ee ¢as.

HaGnronenus B Teneckon

. Penbed JlyHsl.

. ®a3sl Benepsl.

. Mapc.

. FOnurep u ero cnyTHUKH.

. CaTypH, €ro KoJiblia U1 CIyTHUKH.

. ConHeuHsle NsATHA (Ha YKpaHe).

. JIBOIiHBIC 3BE3/IBI.

. 3Be3nnble ckorieHus (Ilnesast, ['nanern).
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. bonbmas TymanHocts OpHoOHa.
10. TymanHOCTE AHIPOMENBI.

24



