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1. MOSICHUTEJIbHASI 3AITUCKA

Hacrosmas paboyas yueGHas mporpamMma cocTapieHa Ha OCHOBAHUH CIEAYIOUIMX HOPMaTHBHO-
MIPABOBBIX JOKYMEHTOB:

¢ 3axoH «O0 oOpasosanmn B Poccuiickoit ®eneparmmy (ot 29.12 2012 . No 273-®3);

* 3axon «OG oGpasosanuu B PocTosekoit o6mactu» (ot 14.11.2013 r. Ne26-3C);

«  DepepanbHelil TOCYapCTBEHHELH 00pa3oBaTebHbIiL CTaH/1apT cpegHero obmero
obpasosanus (mpukas Muno6prayku P® ot 17.05.2012 r. Ne 413);

o IIpuxas Munobpnayki PO ot 31.12.2015 r. Ne 1578 «O BHeceHHH H3MeHEHMI B
(heepasbHBIi TOCY APCTBEHHEIH 06pa30BaTeIbHbII CTaHJapT CpeHero oduero
00pa3oBaHusy;

o Ilpukas Muno6prayxu P® or 09.03.2004 Ne 1312 (pex. ot 01 .02.2012) «O6 yrepxkaenun
ezepanbHOTo 6a3MCHOrO Y4eOHOIO TUIaHA B TIPHMEPHBIX y4EeOHBIX IJIAHOB JIJIs
oOpasoBaTe/bHBIX yupesxknenuit Poccuiickoit ®eneparum, PCATH3YIOIIHUX [IPOrPaAMMBI
obmero obpazoBaHus»

*  Yuebuniif mnan MAOY COII Ne 13 um. T1.A. Jleonosa r. IOxn0-Caxanmucka.

OBLIASI XAPAKTEPUCTHKA NPEJIMETA «ACTPOHOMMUST»

ACTPOHOMHS 3aHHMAeT 0CODOE MECTO B CHCTEME CCTECTBCHHO-HAYYHBIX 3HAHHUM, TaK Kak OHa
3aTParuBacT IJyOHMHHBIC BOIPOCH CYIIECTBOBAHUS YEIOBEKA B OKpYIKaIOIIeM MUpEe W B Hel
KOHICHTPHPYIOTCA OCHOBHBIC NMPOTHBOPEYHS MEXAY OBITHEM 4YejoBeKa M ero cozmammeM. Ha
TNIPOTSUKEHUH THICAYCICTHH aCTPOHOMHS IIarajia B HOTY ¢ (Guiaocodueii u penuruei, HHpOpMaIHei,
NOMYEPIHYTOH U3 HaOIoJAeHHi 3BE3qHOro Heba, mHTANA BHYTPEHHUH MHp 4YEIOBEKa, €ro
PCIMIUO3HEIC MPEACTaBICHHs 00 OKpyKaromeM Mupe. Bo Bcex mpeBHHX punocodexux mromax
ACTPOHOMHSL 3aHMMAJIA Be/lylee MecTo. Tak Kak acTpOHOMHS He 3aTparuBalla HENOCPEICTBEHHO
YCITOBHUS JKH3HH M JEATE/IbHOCTH YEJIOBEKA, TO IOTPEOHOCTL B HEll BO3HHMKAIA HA 00Jiee BBICOKOM
YPOBHE YMCTBCHHOrO H JYXOBHOIO DAasBHTHS YeNOBEKAa, M IOJTOMY, OHa ObLia JOCTYIHA
MOHUMaHHUIO Y3KOT0 Kpyra 00pa3oBaHHbIX TIOICH.

Bc€ coBpemennoe ecrectBosHanue: (pu3nka, MaTeMaTuka, Teorpadus H Apyrue HayKH — OUTAIOCh
H pasBHBAIOCH Onarojaps pasBHTHIO ACTPOHOMHH. J{OCTATOYHO BCIIOMHHTB MEXaHUKY,
MaTeMaTHYeCKUi aHanu3, passutble HBIOTOHOM M ero mociesoBaTeNssMH B OCHOBHOM Ui
0OBsACHEHUs! JIBIKEHUSA HeOEcHBIX Teil. COBpeMEHHBIC HIEH W TeopuH: oO0Imas Teopus
OTHOCHTENIbHOCTH, (DM3KMKa DIEMEHTAPHBIX YACTHII — BO MHOTOM 3MKIYTCS Ha JOCTHKEHHAX
COBPEMCHHOH aCTPOHOMHH, TaKHX €& pa3/esoB, Kak acTpo(H3MKa H KOCMOJIOTHSL.

HEJIX U3YUYEHHA YYEBHOI'O IPEJIMETA «ACTPOHOMMU SI»

Llestbto taHHO POrpamMMBbl SIBISETCS: OCBOEHHE 3HAHMI 0 HeGECHBIX TelIaX U CHCTEMAX,
OBJIa/ICHUE YMCHUAMHM HCCIIe/10Baus HeOeCHOH cepEl, pa3BUTHE U BOCIIMTAHHE YYAIIHXCSL,
NPUMEHEHHE (PM3HYECKHX HABBIKOB B TIOBCEIHEBHOM KI3HU ISl TOHUMAHUS B3aUMOCRBSI3H
ACTPOHOMMH C APYTUMH HAYKAMH.

B 3apaun o0y4enus acTpOHOMHUH BXOJIST:

* Pa3sBUTHC MBIIUICHUs Yy4alluxcs, (QOPMHPOBAHHE y HUX YMEHHH CaMOCTOSTEIBHO
IpHOOpETaTh U NPUMEHSTE 3HAHUS, HAOMIONATh U OOBACHATH ACTPOHOMHYECKHE SBIICHHUS



¢ OBJAJICHHC MIKOJLHBIMH 3HAHHAMH O (hu3MUECKOM mnpupoie HeGECHBIX Tel U CHCTEM,
CTPOCHHH H DBOJIOUMH BCeleHHOH, NPOCTPaHCTBEHHBIX M BPEMEHHBIX MAaCIITabax
Beenennoil, HauGonee BaXHBIX aCTPOHOMHYECKHMX OTKPBITHSX, ONpEeTHBITHX pasBuTHE
HayKH U TEXHHKH;

® YCBOCHHE INKOJbHMKAMH HICH O NPHHLMIMATGHOH POJIM ACTPOHOMHHM B MO3HAHHH
(byHIaMeHTaILHBIX 3aKOHOB IPUPOJIBI %} dbopmMupoBaHuu COBpPEMEHHOIM
€CTECTBEHHOHAYYHOH KapTHHBI MHPa;

 (QopmupoBaHue MO3HABATEILHOrO HHTEpeca K (H3UKE M TCXHHKE, Pa3BHTHE TBOPYECKHX
CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YYEHHS; IIOJNOTOBKA K HPO/IOJIKEHHAIO obpa3oBaHus u
CO3HATeILHOMY BBIOOPY mpodeccuu.

* OBJIaJCHHC YMCHHSIMH 00BACHATE BAOUMOEC IIOJOXKEHHE M JBH)KCHHE HEOECHBIX Tel
[PHHIHAIIAMHA OIPEOCICHUS MECTONOJIOKEHHA U BpEMEHH IO aCTPOHOMHYECKUM OG'LCKTEIM,
HaBBIKaMH I[MPAKTHYECCKOT'O HUCITOJIB30BAHHSI KOMIBOTCPHBIX HpHJIO}KeHHf;I JJIA OIIpEaCIICHHUA
BHIA 3BE3IHOrO Heba B KOHKPETHOM ITYHKTE IJId 3aJaHHOI'O BPEMEHH

* Pa3BUTHE II03HABATCNLHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX H TBOPYECKHX CIOCOOHOCTEH B
nporecce MPHOOPCTEHHs 3HAHHA 10 ACTPOHOMHMHM C HCIOJB30BAHHEM Da3jIHYHbBIX
HCTOYHUKOB HH(OPMAIMH H COBPEMEHHBIX MH(OPMAIIHOHHBIX TEXHOJIOTHIA;

* HCIIONB30BAHME NPMOOPETEHHBIX 3HAHHH W YMEHWH JUId pEIICHHS MPaKTUYECKUX 3amay
TIOBCEIHEBHOM XKH3HHU;

* (opmupoBaHHE HAYYHOI'0 MUPOBO33PEHHU;

* (opMHpOBaHME HABBIKOB MCIIOJIB30BAHMS ECTECTREHHOHAYYHEIX H OCOGEHHO busuxo-
MaTeMaTHYeCKUX 3HaHUH JUis 00BEKTHBHOIO aHAllM3a YCTPOMCTBA OKPYIKAIOIIEr0 MHpa Ha
IpuMepe JOCTHKEHHUH COBPEMEHHOM acTPO(GHU3UKH, ACTPOHOMHH H KOCMOHABTHKH.

MECTO YYEBHOT O IIPEAMETA «(ACTPOHOMMSI» B YYEBHOM ILJIAHE

B coorserctBin ¢ ®I'OC OOO acTpoHOMHs SBISETCS OOS3aTENbHBIM IPEIMETOM HA ypOBHE
cpensero obmero obpasopanus. [laHHas IporpaMma IpeLyCMaTpHBAaeT H3yueHHe (U3HKH Ha
GazoBom ypopHe B 10 kflacce B 0ObEMe 35 yacos 1o 1 yacy B Henelmo. Jlannas nporpaMma
IpefycMaTpuBaeT u3yueHue (usuku Ha Oa3oBoM ypoBHe B 11 kiacce B 00béMe 34 wacos 1o 1
4acy B HEACIIO.

YMK «AcTpoHoMus»

1. Yapyrun B.M. ACTpOHOMPISI.. 10-11 xmaccer: ygeb. ast obuieobpasosar. opranu3anuii: 6a3oBeIi
yposeHb / B.M. Yapyrun. — M.: TIpocsemenne, 2017.

2. Meromuaeckoe mocobue 10-11 knaccel. basoBslit yposens, yue6.mocobue s yauTeei
obmeobpazosar.opranmsanuii. — M. TIpocsemenne, 2017.

3. DnekTpoHnas BepcHs y4eOHHKa:

https://school-textbook.com/astronomiya/9131-astronomiya-10-11-klassy-charugin-vm.html
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2. INTAHUPYEMBIE PE3YJBTATBHI OCBOEHUS YYEBHOT'O IIPEAMETA

Jlannas paGouast mporpamma ofeciieunBaeT (bopMupoBaHHME JIMYHOCTHEIX, METANpPEAMETHEIX H
IPEMETHBIX PE3y/IbTATOB.

JIn9HOCTHBIMH Pe3yJIbTATAMH SBJISIOTCSH:

- (opMupoBaHHE YMEHHS YNpaBIATH CBOEH MO3HABATEIBHOl JICSITETBHOCTBIO, OTBETCTBEHHOE
OTHOMICHHE K yHEHHIO, TOTOBHOCTE H CIIOCOOHOCTD K CaMOPAa3BUTHIO U caM0OGPa30BaHHIO, a TAKIie
OCO3HAaHHOMY IOCTPOCHHMIO HHIMBH/YaJbHOH 00pa3oBaTe/IbHON JESTENLHOCTH HA OCHOBE
YCTOHYHUBBIX I103HABATEIbHBIX HHTEPECOB;

- (opmupoBanue mNO3HABATENBEHONH M HH(OPMALHOHHOH KYJIbTYPBIl, B TOM YHCIE HaBBIKOB
CaMOCTOATENLHOH  PabOThl ¢ KHHIaMH H TEXHUYECKHMH CpeICTBAMM HH(QOPMAIHOHHBIX
TEXHOJIOTHH;

- (opmupoBanHe yOeKECHHOCTH B BO3MOKHOCTH IIO3HAHHS 3aKOHOB OPHPOIOEI W  HX
HCII0/Ib30BAHMS Ha 0J1aro pasBUTHS YeTOBEYECKON IIHBHITH3AIHN;

- (dopMHpoBaHHE YMEHHsS HAXOIUTh aJEKBATHBIE CIIOCOOEI NOBCICHHA, B3aUMOICHCTBHS U
COTPYAHMYECTBA B Npolecce yUeOHOH M BHEYYeOHOM NEATENBHOCTH, TIPOSBISTE YBAKHTEILHOE
OTHOLICHHE K MHCHHIO ONIOHEHTA B XO/1€ 00CYK/IEHHS CIIOPHBIX IPOOIIeM HAYKH.
MeTanpeameTnbie pesy ibTaThl 0CBOEHHSI MPOrPAMMBI IIPEANOJIATAIOT:

- HaxomUTh INpoOJIeMy HCC/IeJI0BAaHASI, CTABHTH BOMNPOCHI, BBIIBHIATH THIIOTE3Y, IpeIararh
aIbTCPHATHBHDBIE CIOCOOB! pelneHus TpobleMbl W BLIOMpaTh W3 HHX Hambojee 3¢ beKTHBHBIH,
KIIACCH(DHUIMPOBATE  OOBEKTHI  HCCIIEOBAHMI, CTPYKTYpHUPOBATh ~ HM3y4aeMbli  Marepual,
apryMEHTHPOBATE CBOIO MO3MLHIO, (POPMYITHPOBATE BEIBOIEI U 3aKITIOYEHHS;

- AHAIIU3UPOBATH HAOMOaeMbIe SABICHUSA H OOBSICHATD IPHYHHEI HX BO3HUKHOBEHHS;

- Ha IIPAKTHKE MOTb30BATHCS OCHOBHBIMH JIOTHYECKUMHU,

- TpUEMaMi, METOJaMU  HaOUONCHHS, MOJETHPOBAHHS, MBICIEHHOTO OKCIEPHMEHTa,
IIPOTHO3UPOBAHHUS;

- BBIIOJIHATE MTO3HABATE/IbHBIC H HPAKTHIECKHE 3a[AHHS, B TOM YMCIIE IIPOEKTHBIE,

- M3BJICKaTh HHPOPMALMIO M3 PA3THYHBIX HCTOYHMKOB (BKIIIOYAs CpeacTBa MaccoBOi MH(OpMAIHK
H HHTEPHET-PECYPChI) U KPHTHYUECKH €€ OLICHUBATE;

- TOTOBUTH COOOIICHHMS H MPE3CHTALHH C HCIOJIB30BAHMEM MaTepHalOB, TONYYEHHBIX H3
HnTepHera u Apyrux HCTOUHHKOB.

Bemycknnk Hayunres:

- (JOpPMYIMPOBATH HAYYHYIO TMIIOTE3Y, CTABUTH LENh B paMKax UCCleN0oBaHHA H IPOCKTHPOBAHHS,
HCXOJI H3 KyJILTYPHOH HOPMBI M c000pasysch ¢ IpecTaBieHusIMH 06 ob1meM Gare;

- BOCCTAaHABIIMBATE KOHTCKCTBI H IYTH PasBUTHS TOrO WM HHOIO BHJa HAy4HOMH IesTelLHOCTH,
ONPEACIIAA MECTO CBOCTO MCCIICIOBAHMS X IIPOEKTA B OOIIEM Ky/IBTYPHOM MPOCTPAHCTRE;

- OTCICKUBATE H NMPHHUMATL BO BHUMAHHE TPCHIBI M TEHICHUMH PA3BUTHS PA3IHYHLIX BHIOB
ACATCIILHOCTH, B TOM YHCJIE HAY4IHBIX, YUHTBIBATE MX IPH IIOCTAHOBKE COOCTBEHHBIX IIEJIEH;

- OLCHMBATE PECYPCHI, B TOM YMCIE M HEMaTepHalbHbBIC, TaKHE KaK BpeMs, HEOOXOIHUMBIE IS
DOCTHKEHUS IOCTABJICHHOMH I[e/IH;

- HAXOMUTbL  pasiMYHBIC  MCTOUHMKH — MATePHANbHBIX M HEMATepHAlNLHEIX  PECypCOB,
IPEMOCTABJIAIOMX  CPE/ICTBA I TIPOBEJCHUS HCCICHOBAHUA H pealu3allM¥ MPOEKTOB B
PA3IHYHEIX 001aCTAX NeATEIbHOCTH YeI0BeKa;

- BCTYIIaTk B KOMMYHHKALHIO C AEPXKaTe/sIMH Pa3IHYHbIX THIIOB PECYPCOB, TOUHO H OOBEKTUBHO
MPE3CHTYs CBOH IPOCKT WM BO3SMONKHBIE PE3YNLTAThl HCCICOBAHUS, ¢ LEIbI0 00CCIeYenms
MPOAYKTHBHOTO B3aUMOBBITOJJHOTO COTPY,IHUYECTBA,

- CAMOCTOATE/IPHO H COBMECTHO C JIPYTHMH aBTOPaMH pa3pabaThlBaTh CHCTEMY IapaMeTpoB
KPUTEPHEB OLEHKH d(PEeKTHBHOCTH M MPOAYKTHBHOCTH PEeaU3alliy MIPOEKTa MM HCCIIeOBaAHMUS
Ha Ka)KJ10M 3Tall¢ pealM3alliu U 110 3aBePIIeHHH paboTH;

- A[ICKBATHO ONCHMBATE PUCKH pealU3allMM IPOEKTa H IIPOBEJEHHS HCCIEJOBAHHI U
NPENyCMaTPUBATh IyTH MHHUMH3ALHH THX PHCKOB;
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- @JCKBATHO OLCHHBATH IIOCICACTBHS PEANH3ALNM CBOETO MPOEKTa (M3MEHEHHH, KOTOPHIE OH
IIOBJICYET B YKU3HH JIPYTHX JIHOJEH, coolImecTs);

- QJICKBaTHO OLCHMBATL JAJIBHEHIICC DPA3BUTHE CBOETO IIPOSKTA HWIM MCCIENOBAHHS, BHIETH
BO3MOKHbIC BAPHAHTHI [IPUMEHEHHUS Pe3yJIbTATOB,

BbINy CKHHK IOJYMHT BO3MOKHOCTL HAYYHTCS:

- peliath 3a1a4d, HaXOJsAIIMecs Ha CTBIKE HECKOJBKHX YUeOHBIX MHCIHMIUIAH (MEXIpeaIMeTHBIC
3a/1a4n);

- UCIIOJIb30BATh OCHOBHOM &JIIFOPUTM HCCIICIOBAHHS MPH PEIICHHH CBOMX Y4eOHO-TI03HABATEILHBIX
3a/1a4;

- HCIIOJIB30BATh OCHOBHBIC NPHHLMUILI [IPOCKTHOH NEATENBHOCTH IPH PEMICHHH CBOMX y4eOHO-
NO3HABATC/IBHLIX 3a/ad M 33134, BO3HUKAKOINUX B KyJIbTYPHOM H COLMAIBHONW >KH3HH; —
HCITOJIL30BATh 3JIEMEHTBI MaTeMaTHYECKOr0 MOJIEJIMPOBAHMS IIPH DEIIEHHH HCCIeI0BATEIbCKHX
3ajau;

- HCIIOIBb30BATh 3JJIEMEHTBI MAaTEMATHYCCKOro aHanuM3a JUIi MHTEpIPETalduH  pPe3ylbTaToB,
HOJIYYCHHBIX B X0JI1€ YueDHO-UCCIe0BATENbCKOMH PabOTHL

IIpeaMeTHbIe Pe3yabTATHI H3YUSHHS aCTPOHOMHH B LIKOJIE IPE/ICTABIEHB B COACPKAHUH Kypca
mo TemaM. OOecneunTh JOCTHIKEHHE I[UIAHHPYEMBIX PE3YJIbTATOB OCBOGHHS OCHOBHOM
00pa3oBaTe/IbHON IPOTPaMMBI, CO3/[aTh OCHOBY IS CAMOCTOATENBHOTO YCIEIIHOTO YCBOEGHHS
00Y4arOIMMHCs HOBBIX 3HAHHH, YMEHHH, BHOB M CIOCOGOB JEATENHHOCTH JOJDKEH CHCTEMHO-
JesATe/IbBHOCTHBIN IOAX0A. B COOTBETCTBUH ¢ 9THM MOJXOJOM HMEHHO aKTHBHOCTH 0OYYAFOIIHXCS
[PU3HAETCS OCHOBOH JIOCTHIKEHHS PAa3BHBAIONIMX L/l 00pa3oBaHus — 3HAHHMA He IIePeIaloTcs B
TOTOBOM BH/C, a 100bIBAIOTCS yYallHMHUCS B IIPOLECcCe MO3HABATENLHOM JEITEIbHOCTH.

3. COJEPKAHHUE YYEBHOTI'O ITPEJIMETA

Beenenune B acTpoHoMu0

Crpoenne H MacmTa0b1 BeeneHHoil, H coBpeMeHHbIe HAGJII0eHMSL.

Kakue rena sanommsior Beenennyro. KakoBBI MX XapakTepHble pasMephl M PAacCTOSHHS MEXIY
numu. Kakue Qpusuveckue ycnoBus BCTpevaroTes B HUX. Beenennas pacmmpsercs.

I'ze 1 xax paboTalOT cample KPYIHEIC ONTHYECKHIE TeJecKombl. Kak acTpoHOMBI HCCIEAYIOT raMMa-
u3nyqenne Beenennoit. Uto yBuaeNH IpaBUTALHOHHO-BOHOBEIE M HEHTPUHHBIE TEICCKOIBL.
AcTpomMeTpust

3Bé31H0E HEDO M BHANMOE IBHKEHHE HeOeCHBIX CBETH.I.

Kaxue 3B&3151 BX0/19T B co3Be3mus Opuona u Jlebens. ColnHile IBUKETCS 110 SKIUNTHKE. [IaHEeTH
COBepLIAOT NeTieodpasnoe ApmwkeHne. HeGecHbie KOOPIHHATEL

Yro rtakoe HeOecHbIH >kBaTOp M HEeOECHEIH MepHimaH. Kak cTpOST 5KBATOPHATBHYIO CHCTEMY
HeOecHBIX KoopHaT. Kak cTposT ropH3OHTAIBHYIO CHCTEMY HEOECHBIX KOOP/IHHAT.

Buaumoe nmxenne miaaner u Cosnna.

llerneobpasHoe JBMXKEHHE IUIAHET, MONATHOE M IPAMOE [BHJKEHHE IUIAHET. DKIHITHKA,
30/IMaKaIbHbIE CO3BE3 THS. HepéBHOMepﬂoe nskeHre CollHIIa 0 SKITHIITHKE.

JAsuxenne JIyHsl 1 3aTMeHH.

®aspl JlyHpl M CHHOJIMUECKMH MECAL, YCIOBHS HACTYIUIEHHS CONTHEYHOTO M JYHHOTO 3aTMEHHIA.
ITouemy npoucxossT conHeunsle 3aTmenust. Capoc M npeicKa3aHys 3aTMEeHHiA.

Bpems u kanengapn.

3BE3/1HO€ ¥ COTHEUHOE BpeMs, 3BE3IHBIH U TPOIHYECKHI rof. Y cTpoiCTBO JIYHHOTO H COTHEYHOTO
KaJleH1apst, mpo0OaeMsl X cornacoBanus IOnnaHCKuit # TPUrOpPHAHCKUN KalleHIapH.

Hebecnas MmexaHuKa

I'emonenTpuyecKkas cucTeMa MHpA



lIpencrapnenns o crpoennn CONHEUHON CHCTEMBI B AHTHUHEIE BpeMEHA U B CPCIAHEBEKOBLE.
['enmonenTpruueckas cuctemMa Mupa, 10KA3aTEbCTBO BpaieHus 3eman Bokpyr Conuaua. [lapannaxe
3BE3J1 U ONpPE/IeTICHAE PAcCTOSHHSA 10 HUX, [apcekK.

3akons! Kenepa

Otxpeitre . Kennepom 3akoHoB nBrkenus miamer, OTKphITHE 3aK0OHA Bceemupnoro tarorenus u
00001EnHbIe 3akoHb! Keruiepa. Onpesiesienne Mace HeGeCHBIX Tel.

Kocmunyeckne ckopocrn

Pacuérer nepBoit u BTOpoit KocMUdecKoil CKOpocTH U HX (usnueckuii empic. [Tonét FO.A.
["arapuna BokpyT 3eMiu 110 Kpyrosoii opouTe.

MexniaHeTHbIe MepeaéThI

[loustTre onTUMAaNLHOMN TpaeKTOPHH MONETA K MIaneTe. BpeMs moéTa K miaHeTe U 1aThl CTapTOB.
Jlyna u e€ Bausinne na 3emiio

Jlynusiii penved u ero npupoga. Ilpunusroe B3aumoneiicTere mMexay Jlynoit u 3emnéi. Y nanenune
Jlyuer ot 3emnm u 3amemiende BpaumeHus 3emmau. Ilpereccrs 3eMHOH ocH H IpeABapeHue
PaBHOIEHCTBHIA.

CTpoenne coaHEMHOI CHCTEMBI

Cospemennbie npeacrasienus o Conneanoii cucreme. Coctas Connednoi cucreMsl IlnaHeTs!
3€MHOH TPYNIbl H IUIAHCTH! THTAHTHI, UX NPHHIMIHANEHBIE padmuns. O6mako komer Qopra H
lTosc Koiinepa. Pa3zmeps! Tet cotHeYHOH CHCTEMBI.

Ilianera 3emist

®opma u pasmepsl 3emun. BHytpemnee crpoenue 3emmn. Ponb IapHHKOBOrO spdexra B
(opmupoBannu KTEMaTa 3eMIIH.

Ilnanersi 3eMHOIT rpyIILI

Hcenenosanns Mepkypus, Benepsr n Mapcea, ux cxoxects ¢ 3emnéit. Kak mapHHKOBBIH sddext

[PEET MOBEPXHOCTh 3emid M Tmeperpesaer armocdepy Benepsl. Ecte mm sxusup Ha Mapce.
Dsomonus opouT ciryrHukor Mapea ®oboca u Jleiimoca.

Il1aHeThI-THr AHThI '

Ousnueckue cpoiicta IOmuTepa, Carypha, Ypana u Hentyna. ByikaHuueckas JesSTelsHOCTD Ha
cirytauke I0nuTepa Ho. Ilpupojia konen BOKpyr miaHeT-ruranTos.

IL1anerbI-KapJIHKH ¥ KX CBOICTBA.

Maﬂble TEJa CO.J]HC“I]I(.}i'I CHCTEMbBI

[puposia 1 nemxenHue acrepouos. Crienuduka JBHKEHHS TPy acTepou10B TposHues 1 [pekos.
[Ipupona u sBuwxenne xomer. ITosic Koiinepa u O6nako xomer Oopra. Ilpupona METEOPOB U
METEOPUTOR.

Merteopsl H MeTeOpHTBI

Ilpupona manaomux 3B€3jl, MeTeopHBIE MOTOKH H HMX pPajuadThl. CBA3b MEXKIY METEOPHBIMH
MOTOKAaMM ¥ KoMeTaMH. IIpHpoJa KaMEHHBIX M KENE3HBIX MEeTeOpPHUTOB. [IpHpOIa MeTeOPHTHBIX
KpaTepos.

IIpakTuyeckas acrpoduzuxa u puzuka Couanna

MeToar1 acTpoduznyecKHX HecaeM0BAHMI

YCIpodcTBO M XapakTepUCTHKM TENECKONOB pedpakropoB W pedueKTopoB. Y CTPOicTBO

PaZiMOTENIECKOIOB, pa/IHOUHTEP(PEPOMETPEL
Coanue



OcHOBHEIE XapaKTePUCTHKH Connma. Onpenenenne maccel, TEMIIEPATYPhl H XHMHUYECKOTO COCTaBa
Contua. CTpoeHHe CONHEYHOMH arMoceprl. CoJlHeYHast aKTHBHOCTh U €€ BIHSHHE HA 3emitio u
Ouocdepy.

Buyrpennee crpoenne Coanua

Teopernyeckuil pacuér Temueparyps B uenrpe ConHua. SInepHElif HCTOYHAK sHEpPruH W
TCPMOAJICPHEIC  PEAKLMHM CHHTE3a TCHs M3 BOAOPOJA, IEPEHOC SHEPrHH U3 nenrpa Comanma
HApyXKy, KOHBCKTHBHAs 30HA. HeHTpuHHBIA Teneckonm W HabMIOMEHHS MOTOKA HEUTPHUHO OT
Connua.

3BE3 b1

OcHOBHBIE XapaKTEePHCTHKH 3BE3.1

OmnpeiesieHre OCHOBIBIX XaPAKTEPUCTHK 3BE3]T; MACCHI, CBETUMOCTH, TEMIIEPATYPHl H XHMHYECKOTO
cocraBa. CnexTpanbHas KIacCH(QHKAIMS 3BE3T W ed (usnyeckne ocHOBBL J[umarpamma
«CIEKTPaJIbHBINA KIacc» —

CBETHMOCTD 3BE3/1, CBA3b MEXKIY MAacCCOH U CBETHMOCTBIO 3BE3/I.

BuyTpennee crpoenue 38é3]

Crpoenne 3Be3/1bl [TIABHOM MOC/IE10BATEILHOCTH.

Crpoenue 3BE3]1 KPACHBIX THI'AHTOB H CBEPXTHIAHTOB.

beJbie kKapauku, HelTPOHHbIE 3BE3/1bI, MYILCAPBI H YEPHBIE AbIPBI

Crpoenue 38€3/1 GeNbIX KapIHKOB U NpeIeT Ha HX Maccy — npenen Yanapacekapa. [Tynscapsl u
HeHTpoHHbIe 38E3/161. [Iprpoia YEpHBIX IBIP ¥ UX [1apaMETPEL.

JBoiinble, KpaTHbIE H IEPeMEHHbIE 3BE3ABI

Habimonenns BOMHBIX M KPaTHBIX 3BE3/1. 3aTMEHHO-NEPEMEHHBIE 3BE3/bL. Omnpenenenne macc
ABOHHBIX 3BE3A. Ilynbcupylomue IepeMeHHbIC 3BE3/IbI, KDHBBIC H3MEHEHHS Olecka nedens.
3aBHCHMOCTh MEMKTY CBETHMOCTBIO M IIEPUOAOM ITYThCAIHI nepenn. lledenasr — masku Bo
Beernennoii, mo KOTOpBIM OIPeIessIOT PACCTOSHHS IO AAISKHX CKOIUICHHH M raIaKTHK.

HoBrele i cBepXHOBBIE 3BE3/1BI

XapakTepUCTHKH BCIBIIEK HOBBIX 3BE371. CBsA3b HOBBIX 3BE3J[ C TECHBIMH JBOHHBIMH CHCTEMaMH,
COJIEpIKaIIIMH 3Be3/1y Oenblil Kapruk. Ilepetexanue BeliecTsa M sAepHLIl B3PHIB Ha MIOBEPXHOCTH
Oenoro kapnuka. Kak BépLiBaloTCﬂ CBEPXHOBBIE 3BE3IbI. XapaKTEPHCTHKH BCIBILEK CBEPXHOBBIX
3BE31. I’ paBHTANMOHHEIH Kosulanc Genoro kapiankac Maccoif Uanjmpacekapa B COCTaBe TECHOMH
JBOMHOM 3BE3/Ibl — BCIIBIIIKA CBEPXHOBOM IepBoro THma. B3pelB MaccuBHON 3Be3zbl B KOHIE
CBOGH OBOJIOUMH —— B3pPEIB CBEPXHOBOH BTOporo THIA. HaGiiOAeHMe OCTATKOB B3DBIBOB
CBEPXHOBBIX 3BE3]I,

IBOJOUHSA 3BEL: POIKICHHE, KU3HL H CMEPTE 3BE3/

Pacu€r nponomKuTENnbHOCTH JKM3HH 3BE3jl pasHOil Macchl Ha [IJIABHOI MOCNEN0BATETbHOCTIL.
Ilepexos B KpacHBIE THIAHTBI H CBEpPXTHIAHTHI IIOCIE ucyeprnanus Bojopoga. CrokoiiHas
SBOJIFOLMS MAll0 MAacCHBHBIX 3BE3Zl, M IPABHTALMOHHLIH KOJUTAIIC M B3pbIB ¢ 0Gpa3oBaHHEM
HCHTPOHHOH 3BE3/bl MIIM YEPHOH JIBIPBI MACCHBHON 3Be3bl. OnpenencHue BO3pacTa 3BE3IHBIX
CKOIICHHH ¥ OTAENBHBIX 3BE3]] H IPOBEPKA TEOPHH DBOJIIOLMH 3BE3.

Mueynsrii IlyTn

I'as u nbp11b B [Nanmakrake:

Kak obpasyrores oTpakarenbhble TymMmanHOCTH. [louemy ceeTsates muddys3HbIE TYMAHHOCTH
Kak KOHIleHTpUpYIOTCS ra30BbIe U MBLUIEBBIE TYMAHHOCTH B | alakTHKe.

Paccesinnble M mapoBkie 3BE3AHbIE CKOILIEHHS



Habmionaemble cBolicTBa paccesHHBIX 3BE3IHBIX CKOMLICHHUIL Habironaemele cBolicTBa mapoBbix
3BE3HBIX  CKOIUICHMH. Pacnpenenenne m  Xapakrep JBMKGHHS CKOIUTCHWMH B Ianaxruke.
Pacripenenenue 38311, ckomennii, rasa u msum B [aiakTuxe,

CBepxmaccuBHasi 4yépHas Iblpa B UCHTPe ['anakTHKe M KOCMHYECKHE ITyuH. Hudpakpacusie
HaOMONCHUS JIBIUKEHHS 3BE3) B uentpe l'anakTuku u oOHapyXeHWe B meHTpe [ amakTHKu
CBCPXMAaCCUBHOH uepHOH JbIpel.  Pacuér [TapaMeTpoOB  CBEPXMACCHBHOW YEPHOH  IBIPEIL.
Habnonenus KOCMHYCCKHX JIYYEH U MX CBS3b CO B3PHIBAMH CBEPXHOBBIX 3BE3I.

lanakTuku

Kak knmaccubuuupoBany ragakTuk mo (opme u kamepromHas mmarpamma Xa66ma. CpoiicTa
CIMPANIbHBIX, SJUIMNTUYCCKHX M HENPABMIBHBIX TalakTuk. KpacHoe cMemenne B CIIEKTpax
FAJIAKTHK ¥ OIIPEICTICHHE PACCTOSHHS 10 HUX,

3akon Xab61a .

Bpauienue ranakTuk U TéMHas MaTepHs B HUX.

AKTHBHBIE MJIAKTHKH U KBa3aphbl

[Ipuposa akTHBHOCTH TralakTHK, PaAHOraTaKTHKY U B3aUMOJICHCTBYONNE rayiakTHKA. HeoObranbIe
CBOHCTBA KBA3aPOB, HX CBA3b C AAPAMH Ia/IaKTHK U AKTUBHOCTHIO YEPHBIX JIBIP B HHX.

CxonJieHHsI raJakTiK

Habmonaemeie cBoiicTBa cKOMIEHHIT raTakTHK, PeHTTEHOBCKOE H3JTyYCHHE, TEMIIEpaTypa i Macca
MEKTa/[aKTHIECKOT0 ra3a, HEOOXOAMMOCTh CYMICCTBOBAHUS TEMHON MATEPHH B CKOIIEHUIX
ranakTik. OleHKa Macchl TEMHO MaTEpHH B CKOIUICHHSX. STUencTas CTpyKTypa

pacnpeneenus ralakTHKH CKOIJICHHH IaJIakTHK.

Crpoenune 1 yBosoumst Beeaennoii

Koneunocts u 6eckoHeunocTh BeeeHHo — mapagoKebl KIacCHYeckoii K0CMOIOIHL

3aKOH BCEMHPHOrO TSTOTEHHsS M IPEICTABJECHUS O KOHEYHOCTH M GECKOHEUHOCTH BeeseHHOL.
@oTOMCTpUYECKUH TIAPALOKC | MPOTHBOPEUHS MEKLY KIACCHUECKHMH NPEJCTABICHUAMH O
cTpoeHuy Beenennodl n Habmonenmsmu. HeoGXomuMOCTh NpHBICUEHHS — 0OMIEi TEOPHHU
OTHOCHTEJILHOCTH ULl TOCTPOGHUS MoJenu Beesennoit. CBA3b MeX/Iy TeOMETPHUECKHX CBONCTB
IPoCTpancTBa BeeseHHol ¢ pacnipeenieHueM i JIBUYKEHHEM MATEPHH B Hell.

Pacumpsiromasics Beesiennas

CBs3b cpepHeil MIOTHOCTH MAaTEPHH C 3aKOHOM DPACIIMPEHHS W I€OMETPHYCCKUMH CBOMCTBAMM
Bceenennoii. EBknnnosa u HeeBKIMI0Ba reoMeTpus BeesleHHOIH. Onpenenenne paanyca u Bo3pacra
Beenennoit. Monens «ropstueii Beenennoii» u pemukrosoe n3nyyenus OOpa3oBaHHe XHMHUYECKHUX
5/1eMeHTOB BO Beenennoil. OGmime renms Bo BeeneHHOM H HEOOXOIUMOCTD o0pazoBaHus ero Ha
paHHUX 5Tanax ssosonuu Beenennoil. HeoOX0IuMOCTL HE TOIBKO BBICOKOH IJIOTHOCTH BEIIECTRA,
HO U €T0 BBICOKOH TeMIIepaTyphl Ha PaHHUX 3TAnax SBOTIOLHH Beenennoii. PeaukToBoe H3JIydeHHE
— H3JIYHCHHE, KOTOPOE OCTaloCh BO BCeslieHHOM OT ropsiyero M CBEpXIUIOTHOTO COCTOSHHS
MaTepHH Ha paHHHX

sramax ku3Hu  Beenennoii. Habmonaemple CBOHCTBA — PENTHKTOBOTO H3IyYCHHU. [Touemy
HEO0OX0IMMO NPHBIIEYEHHE 00IIEH TEOPHH OTHOCHTENBHOCTH JIIs IIOCTPOEHHA Moenu BeenleHHOiA.
CospemeHHbIe NP06J1eMbI 2ACTPOHOMHH

Ycekopennoe pacmupenue Bceqennoil n témuas sueprusi Habmonenus CBEPXHOBBIX 3BE31 |
THIA B JJUIEKHX TalakTHKaX M OTKPBITHE yCKOPEHHOTO pacuinpenus Beenennoit. OTKphITHE CHITBI

BCEMHPHOTO OTTaJIKUBaHWA. TEMHas SHEprus yBeJM4YMBaeT Maccy BceeleHHOH o Mepe eé
paciuupenus. [Ipuposa cuner BeeMupHoro orrankusanus.

O0Hapy:kenne ILIAHET BO3JIe APYTHX 3BE3.

Habmonennst 3a nBHKeHHEM 3BE3N W ONpENENCHHS MAcC HEBHIMMBIX CIYTHHKOB 3BE3N,
BOSMYLIAIOMINX HX MNPAMOJIMHEHHOC ABMiKeHue. Metoanl oOHapy)eHHs sK3omuianer. OneHka
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YCIOBHH Ha MOBEPXHOCTSX 3K30mIaHeT. [TOMCK SK30IUIAHET © KOM(OPTHBEIMH YCIOBHAMH IS
KH3HH HA HHX.

Ilonckn ku3uu u pasyma Bo Beenennoii
Pasgutie mpejcTaBneHmii 0 BO3HHKHOBEHHH U CYIIECTBOBAHMH JKHU3HHM BO BcelleHHOIH.

COBpeMCHHBIe OLIEHKH KOJIMYECTBA BBICOKOPA3BHTBIX LIUBUIIM3AIINA B | amakTuxe. [TonkITKH
06Hapy}KeHI/IH H TIOCBUIKH CHI'HAJIOB BHE3eMHBIM HUBHITH3AIIHAM.

4. TemaTu4eckoe mIaHUpoBaHue yueGHOro Kypca «ACTPOHOMHSD)

10 (11) xaace

Ne HanmenoBanue paszenos KomuuectBo yacos

/11

1 Beezienue B acTpoHOMHIO 1

2 ActpomeTpus 5

3 Hebecnas mexanuka 4

- Crpoenne CoJIHEYHOH CHCTEMBI 6

3 AcTpou3uKa U 3BE3/IHAST ACTPOHOMHS g

6 Muieunslit myTh- Hama ["anakTuka. 6
["amakTikH

7 Crpoenue u 3Bomonus BeenenHoi 2

8 CospemeHHBIe MPOOIEMBI ACTPOHOMHH 211)
HToro 35 (34)




[TPUJIOJKEHUE
KPUTEPUU OHEHUBAHUA
Ounenka yerHoro orsera:

Ouerka «5» OTBET MOIHBI, CAMOCTOSTE BB, NPABHIBHbIH, U3TOKEH JIMTEPATYPHBIM SI3BIKOM B
OTPENICIICHHON JIOTHYECKO# MTOCICA0BATENLHOCTH. 3HACT OCHOBHBIE TIOHSATHS K YMEET UMM
ONEPHUPOBATH IIPH PELICHNH 3a1a4.

Ouenka «4» - eCH OTBET yUeHHKA YIOBIETBOPSET OCHOBHBIM TpeOOBaHHUM K OTBETY Ha OLIEHKY
«5», HO COIEPIKUT HETOUHOCTH B H3JIOKEHHUH (hakToB, oIpeeneHun MOHSTHI, OOBACHEHHH
B3aUMOCBA3CH, BEIBOAAX U PEIICHUH 3a/1a4. HeToUHOCTH Merko Hempassiores IIPH OTBETE Ha
JOTIOJIHUTENLHBIC BOIPOCHL.

OmeHka «3» OTBET B OCHOBHOM BEPHBIH, HO JOMYIEHB! HETOYHOCTH: yJdauuiics obHapyKuBaet
MOHHMaHHE MaTepHalla IIPH HeJ0CTaTOYHOH MOIHOTE YCBOSHHS IOHATHI HIIH
HEIIOCIeI0BATENLHOCTH €TO H3JI0KEHHS, 3aTPY/IHAETCA B IOKa3e 00BEKTOB Ha 3BE3IHOMH KapTe,
pELIeHHH 3a/1a4.

Ouenka «2» cTaBUTCS, €CIA yYalUHCs He OBIaje]l OCHOBHBIME 3HAHMSME H yMEHUSMHU B
COOTBETCTBUH C TPeDOBAHUSIMHE, HeyMeHHe paboTaTh ¢ y4eOHUKOM, 3Be3/1HOM KapToii, peliats
3alavM.; CTABUTCS B TOM CIIy4ae, €CJIM YUCHHK He MOXKET OTBETHTh HU HA OJIMH M3 MOCTABIICHHEIX
BOTIPOCOB.

Onenka nHcbMeHHBIX padoT
Omenka «5» craBuTcs 3a paboTy, BHIIOIHEHHYIO HOJHOCTBIO G€3 OMMGOK U HEIOUETOB.

Ouenka «4» craButcs 3a paboTy, BBINOJIHEHHYIO TOTHOCTHIO, HO IIpH HaJIMYUU B Helt He Oollee
OJTHOH rpy0oii u 0/1HOH HerpyOoit OMMOKH H 0JHOr0 HEJOUETa, He GoJlee TpEX HEIOYETOB.

Ouenka «3» CTaBUTCs, €CIIH YUYESHUK TPABUIIBHO BBIIIOJIHIII He MeHee 2/3 Beeit paboThI Mk
JomycTi He 6oiee 0AHOM rpy6oit ommOKy U IBYX HeZ0YETOB, He Gosee 0HOI rpyGoi B OHOI
HerpyOoii ommnbku, He 6osiee TPEX HerpyOLIX OMKHGOK, oaHOH HerpyGoit omubKy 1 TPEX
HETOYETOB, IIPH HATHYHU YETHIPEX-TISTH HETOYETOB.

Ouerka «2» CTaBATCSA, €CIH YHCIO OMUOOK M HEJOUYETOB MPEBHICHIIO HOPMY IUTSl OLEHKHU «3 % HITH
NPaBUIILHO BBIIIOJHEHO MeHee 2/3 Beell paboThl, CTABUTCS, €C/IM YIEHHK COBCEM HE BBITOJIHMII HHU
0JIHOTO 3aJIaHusl. ‘

Onenka 3a Tecr:

«5» - ot 86-100 %, «4» - ot 51-85 %, «3» - o1 31-50 %, «2» - ot 21-30 %.
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