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1. MIOSICHUTEJIBHAS 3AIMMCKA
Pabouass IporpamMma 061ieobpasoBaTebHO  yIeOHOH  MCLAIITHHEL

«AcTpoHOMUS) NpeIHA3HAYEHa IS U3YIeHHA OCHOBHBIX BOIIPOCOB aCTPOHOMHHM
CTyJIeHTaMH Ha TIePBOM Kypce CIIE I'BIIOY «AxaseMusi yIpaBIeHHs TOPOACKOH
cpemoi, TIpajioCTPOMTeNbCTBa M IeHaTH, peau3yoIUX 00pa3oBaTeNbHYO
mporpaMMy CpeiHero oGIero 00pa3oBaHisi IPU IMOIATOTOBKE CIELHATHCTOB
cpearero  NpohecCHOHAILHOIO 00pa3oBaHis  COLMAIbHO-IKOHOMIIECKOIO
poQuIIs.

[Iporpamma y4eOHOH MUCIUIUIMHEI «ActpoHomus» paspaboTaHa B
cooTBeTcTBMHE ¢ Ilpmkazom MuHoOpHayKH Poccnn «O BHEeCceHUHM W3MEHEHWI B
DepepalbHBIA TOCYAapCTBECHHBIA o6pa3zoBaTebHbIA CTaHIAPT CPEAHETO o0m1ero
o0OpazoBaHus, yTBEep)KAeHHBIM 1IprKasoM MuHKCTepcTBa 00pa3oBaHus W HayKH
Poccuiickoii @enepanyiy OT 17 mag 2012 r. No 413» ot 29 uroHA 2017 r. No 613;
na ocHopazmuu IluceMa MuHOOpHayKH Poccuu «O6 opraHu3aldd HU3ydCHHUA
ydgebHOro IpeaMeTa “Actponomus”™» or 20 mroms 2017 r. No TC-194/08; ¢
yuerom TpeGosarmit ®T'OC cpenHero obuiero o6pazoBaHMs, MPEABABIACMBIX K
CTPYKType, COICPXaHHMIO M pe3ynbTaTaM OCBOCHHA y4eOHON JHCUUIIIAHEL

«ACTPOHOMHUSY.

B HacTosIlee BpeMsl BaKHEHIIIe LeTd | 331291 aCTPOHOMHIN 3aKIII0Yal0TCs B
(hopMUPOBaHIH IIpeJICTaBIECHU O COBPEMEHHOM eCTeCTBCHHOHAYYHON KapTHHE
MHpa, O €IHHCTBE Qu3MUecKuX 3aKOHOB, meicTByIOIMX Ha 3eMie U B
GesrpanuuHOii BceneHHOW, O HEMPEPHIBHO IPOUCXOAINEN OSBOJIOLUH Halen

IUIAHETHI, BCEX KOCMHUUYECKHUX TeJl ¥ UX CUCTEM, a TaKxke camoii BeceleHHOH.

Copepranue IPOrpaMMbl yeOHOH TACIUILIAHE] «ACTpOHOMUS» HAIIPABICHO

Ha GopMupOBaHHUE y 00yHaIOMHXCA:

e [IOHMMAHHS TNPUHIMIKAIBLHOX pPONH  ACTPOHOMHM B IIO3HAHKUU
dyHIaMeHTaNbHBIX 3aKOHOB TPHPOIEl H COBPEMEHHOW €CTeCTBEHHOHAYYHOH

KapTUHBI MHPA,;

e 3HamHui O (u3MUecKoi MpEpOse HEOECHBIX TeNl M CHCTEM, CTPOCHHA %4
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3BOJOIMY BCelIeHHOM, IPOCTPAaHCTBEHHBIX X BPEMEHHBIX macuITabax BeeneHHoi,
gaubonee BAXKHBIX ACTPOHOMHYECKHMX OTKPBITHAX, OTpEIENUBIINX Pa3sBUTHE

HAYKH U TEXHUKH;

o yMeHM# OOBACHATH BUIAMMOE MONONKEHAC M IBIOKEHKME HeOeCHBIX Tell
[PHHIATIAMA ONpPENETISHHIA MECTONOIOMEHIL 1 BpEMEHH 10 ACTPOHOMHYECKHM
oGbeKxTaM, HABBIKAME  IPAKTHYECKOTO  HCHOJB30BAHHA KOMITBEOTEPHBIX
TIPUIOXKEHHH JUIS OpEeeNeHHs BUa 3BE3HOTO neba B KOHKPETHOM ITyHKTE JUIA

33J]aHHOTO BPEMEHH,

.  [O3HABATEJLHBIX HHTEPECOB, MHTEIUIEKTYaNbHBIX U  TBOPIECKHX
cmocoGHOCTEli B TpOllecce  TpHOOpeTeHMs 3HAHMH - TIO ACTPOHOMHH  C
HCITONB30BAHAEM  pa3IM4YHBIX HCTOYHUKOB uHGOpMALIAM ¥  COBPEMEHHBIX

0Gpa3oBaTeNbHBIX TEXHOJIOTHH;

°* YMEHHUA NpHUMEHATD npno6peTeHHme 3HAHWA I8 PEIICeHHA HpaKTquCKHX

3a/a4 MOBCETHEBHON KU3HH,
* HayYHOTO MMPOBO33PEHUS,

e HABEIKOB WCIIOJNE30BaHUSA €CTECTBEHHOHAYHIHBIX, 0co0eHHO (U3UKO-
MaTeMaTHUecKuX 3HAHUM 1 OOBEKTHBHOIO aHallk3a yCTPOMCTBA OKPYKAFOUIETO
MUpa Ha IpUMeEpe JOCTIDKEHHM COBPEMEHHOH acTpodU3MKH, ACTPOHOMMU H
KOCMOHABTHKH.

[IporpamMma MOMKET —MCIOJNB30OBATHCA IPYTUMH ~ TIpOQeCcCHOHAIBHBIMU
06pa3oBaTelbHBIMU  OpraHU3alUAMy, peanusylolUMH  00pa30BATENBHYIO
IIporpaMMy CpeIHero o0Iero 06pa3oBaHus B NpejieNiax OCBOCHMA OI10I1 CIIO na
6a3e OCHOBHOTO OBLIEro 00pa3oBanys — MPOrpaMMbl IIO/INOTOBKM CIIEIMATHCTOB

CpeIHEero 3BeHa (TIIICC3).



2.0BIIASI XAPAKTEPUCTUKA YUYEBHOM JACOUILTAHDbI
«ACTPOHOMUS»

AcTpoHOMUS — HayKa, H3Y9JAlolIasi CTPOCHHE 1 pasBUTHE KOCMIHCCKIX Tell,
WX CHICTEM M Beeli BeeneHHOH.

MeTo/ibl aCTPOHOMUYECKHX HCCIIEIOBaHNH OYEHB pazHooOpasuel. OnHK U3
HUX TIPUMEHSIOTCS TIPY OTIPE/IENEHAH TIO0KEHN KOCMUICCKHIX TEIl Ha HebecHO!
cepe, ApyrHe — TPY M3yYeHHH WX JBIKEHHS, TPETHM — IIpH UCCIIeI0OBaHUI
XapaKTePUCTAK KOCMMYECKHMX TeNl PasiMIHbIMI METONaMH H, COOTBETCTBEHHO, C
[IOMOIIBIO  PAa3NUYIHBIX HMHCTPYMEHTOB  BEIyTCA Habmonerus ConHIg,
TyMaHHOCTe}, IUTaHET, METEOPOB, HCKYCCTBEHHBIX CITyTHAKOB 3emmH.

B CII6 TBIIOY «Axamemms yIpaBleHHs TOPOJCKOH CpeloH,
rpaJlOCTPOMTEIBCTBA M TIEYATH», PEAU3yHIIM 06pa3oBaTeNbHyI0 MPOrpaMMy
cpennero ofmero o0pa3oBaHHA B MpefENax OCBOCHNA OIIOII CIIO na 6ase
OCHOBHOrO 006mero oOpasoBaHus, y4eOHas IMCIHUIUIMHA «ACTPOHOMMSD?
p3ydaercs Ha 0a30BOM YPOBHE ®I'OC cpemmero obmero 00pa3oOBaHK,
OCHOBEIBAeTCS Ha 3HAHMAX OOYYarOIIMXCs, IMOJYYEHHBIX IPH H3Y4CHIN dbuzuky,
XVIMWH, reorpadyy, MaTEMaTUKH B OCHOBHOH IIKOJIE.

Ba)kHYIO POJIb B OCBOSHHH COIEPXKaHHUs MPOrpaMMbl HIPAIOT COOCTBEHHBIE
Habmonenus obydaromuxcs. Crenuuka MIAHAPOBAHKS W OpPraHM3AlAN STHX
HaGIOMeHM OIpenenseTcs AByMs OOCTOSATENbCTBAMH. Bo-nepBhIX, OHH (32
JCKIoueHneM Habmomenuit CoJHI@) IOIKHBI NPOBOIUTHCSA B BEHUCpHEE WM
HOYHOE BpeMs. BO-BTOPBIX, OGBEKTEL, MPUPOaA KOTOPBIX M3ydaeTcs Ha TOM WA
WHOM 3aHSTHH, MOIYT OBITB B 3TO BpEMsS HETOCTYNHBI UL Habmonenuit. Ilpn
[JIaHAPOBAHUH HAOMIOIEHUH STHX 00BEKTOB, B 0COBEHHOCTH IUIAHET, HE0OXO MO
YUIUTHIBATh YCIOBHS MX BUIUMOCTH.

[Ipy HEBO3MOXXHOCTH MPOBENEHMS cOOCTBEHHBIX HAONIOAEHMH 32
HebGecHBIMM TeIaMM WX MOXHO 3aMEHHTh Ha IPAKTHYECKHE 3alaHus C
MCIIONB30BaHHEM COBpPEMEHHBIX HH(GOPMALOHHO-KOMMYHHUKAIMOHHBIX

TeXHOJOTHH, B 4aCTHOCTH KapTorpauyecKuX CEpBHCOB (Google Maps u 1p.)-



[Ipu otbope copepKaHHUS y4eOHOM JMCLMIITHHBL  «ACTPOHOMMS
HCTIONb30BaH MEKIMCUAIUTAHAPHBI IIOJXON, B COOTBETCTBHHM C  KOTOPBIM
ofygaronuecss MOKHBI YCBOMTh 3HAHMA M yMOHMUA, geoOXoauMBble UL
(bopMHpOBaHUA  €IHHOH e/IOCTHOM eCTeCTBCHHOHAyYHOHW KapTWHBI ~MHpa,
onpeaensomedl GOopMUpOBaHHE HAYYHOTO MHPOBO33PEHHA, BoCTpeOOBaHHBIC B
KU3HW U B IIPAKTHIECKOH e TeIbHOCTH.

B menoM yd4eOHas NUCLHIUIAHA «ACTPOHOMMSY, B COJACPKAHMM KOTOPOH
BeyLAM KOMIIOHEHTOM SBISIOTCS HayJHBIC 3HAHMT 1 HayyHBIE METOJBI
[IO3HAHMS, HE TOJNBKO TMO3BONAET CHOPMHPOBATE ¥ 00yYaromuXxcsl [EeI0CTHYIO
KapTUHY MUpa, HO ¥ IIPOOYXAaeT y HUX 9MOIMOHATHHO-I[EHHOCTHOE OTHOIIECHHE K
U3y4aeMOMY MaTepHaly, TIOTOBHOCTE K BEIGOpY MeiiCTBHE ONpeeNIeHHOU
HAIIPABIEHHOCTH, YMEHHE HCIOIB30BaTh METONOJIOTHIO Hay4YHOTO INO3HAHWS IS
H3y4YeHs OKPY/KAIOIIET0 MUpPa.

B mporecce ocsoerus OIIOII CIIO na 06a3e OCHOBHOTO OOIIETO
0bpasoBaHyss C TOJYYCHHEM CPEAHETO obmero o6pazosanus (IIIICC3)
MoABEIEHUE DPE3yJIbTaToOB O0ydYeHUs IO yue6HON NUCIMILUIUHE «ACTPOHOMUSD)
OCYIECTBIsIETCS B paMKax IIPOMEXYTOYHOH  arrecTalii B dbopme
aubdepeHIHPOBaHHOTO 3a4€eTa.

3. MECTO YYEBHOM JUCIHUILIAHBI B VUYEBHOM ILTAHE

Jucuuminea «ACTPOHOMHS» BXOAHUT B COCTaB MpPeIMETHOH obmactu

«EcrecTennbie Haykm» ®TOC cpennero od1ero o0pa3oBaHus.

B CII6 TBIIOY «Axagemus  yNpaBICHHUA TOpOJCKON  CpesIoH,
rpajlOCTPOUTENBCTBA M II€UaTH», Pealu3yIomuX 00pa3oBaTeNbHyI0 IPOrpamMMmy
cpeqHero o6Iero 06pa3oBaHus B MPEENax OCBOCHI TITICC3 na 6a3e OCHOBHOTO
obmiero oOpasosaHus, y4eOHas MUCLMILIMHA «AcTpoHOMHUSA» H3YHacTCA B
006111€06pa30BaTENEHOM LIHKIIE yye6uoro mrana I[IMICC3 =Ha 0a3ze OCHOBHOTO

06mIero 06pa3oBaHus ¢ MOIYICHHEM CPETHEr0 o61ero obpazosanus (IIIICC3).

B yue6npix mianax IIIICC3 mecto yueOHON MHUCHUILIMHEI «ACTPOHOMISD
__ B cocTaBe OBIIHX 06Ie06pa30BaTENbHBIX yIOHBIX TACIUITITHE, (hopMUPYEMBIX

13 00g3aTeIbHBIX IIPEAMETHBIX o6macteit ®T'OC cpemHero odIIero obpazoBanms,
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JJIsL CI'ICIJ;PI&J'IBHOCTGFI CITIO TexHHYeCKOro H COLAAJILHO-D3KOHOMHYECKOI'0

npodreii TpodecCHOHANBHOTO 00pazoBaHHMA.
4. PE3VJIBTATBI OCBOEHUS VUYEBHOM JACHUAILIMHBI

OcBoeHye  cojepiKaHus ~ ydeOHOM  JMCIUIUIMHEI «ACTPOHOMUSD?

obecrieurBaeT NOCTHXKEHHUE CIEAYOIMHUX pe3yabTaToB:
* TUYHOCTHBIX:

—  ¢(hOpMHUPOBAaHHOCTH HAYYHOTO MMPOBO33PEHMs, ~COOTBETCTBYIOLIEIO

COBPEMEHHOMY YPOBHIO Pa3BUTHS ACTPOHOMHUYECKON HAYKH;
— yCTOHYMBEINA HHTEPEC K MCTOPHH ¥ NOCTIIKCHUAM B 0061aCcTH aCTPOHOMHEH;

— YMECHHC aHaIINu3HupPOBaTh IOCJeOCTBUSL OCBOCHUA KOCMHMYECKOr0o NpoCTPaHCTBa

718 YKU3HU U NeATEIIbHOCTH YJEJIOBEKA,
° METaNpeaIMETHBIX:

— yMeHHE WCIONb30BaTh [PH BBINOJHEHMM NPaKTHHCCKIX 3aJaHuil 10
ACTPOHOMMM TAaKue MBICIHUTE/bHbIE —ONCpAIK, —Kak [OCTaHOBKa 3a[a4H,
dopMyIMpoBaHHe THUIOTE3, AaHAmM3 M CHHTE3, cpaBHeHHe, 0000LICHNE,
cHCTeMaTH3aIysl, BblsBIeHHe IPHUYUHHO-CIEICTBEHHBIX CBsi3eH, ITOWCK aHaJIOrOB,
hopMyTHpOBAHHE BEIBOJOB JUIA M3YICHNUA PasIAIHBIX CTOPOH aCTPOHOMUIECKUX
ABJICHUH, MPOIECCOB, C KOTOPBIMA BO3HHKACT HEOOXOIUMOCTh CTalKHBaThCI B
npodeccroHaTBHOH chepe;

— BIIaJieHVie HABBIKAMH T103HABATENBHON JeATE/IbHOCTH, HABBIKAMH paspeIieH s
mpoGraeM, BO3HHMKAIOLMX TNpH  BBIIOIHCHAN IPaKTHYECKUX 3afaHuil IO

aCTPOHOMHHY;

— YMEHHC HCMOIB30BaTh Pa3IMdHBIC WCTOYHHUKH MO aCTPOHOMHUH JJIA TIOIy4CHHA

JIOCTOBEPHOM HayJHOH HHPOpMAIH, YMEHHUS OLCHATH € JIOCTOBEPHOCTE;

— BrajeHue S3BIKOBBIME CPEICTBAMHU: YMEHHUE SCHO, JIOTHEHO H TOYHO H3J1araTh
CBOIO TOYKY 3peHHs IO pa3iiYHbIM BONpOCaM ACTPOHOMMH, KCIOIB30BaTh
A3BIKOBBIE CPENCTBa, aleKBaTHBIC obcyxnaemMoit mpobieMe acTPOHOMUICCKOro

XapakrTepa, BKJIIOUAs COCTaBJIEHHE TEKCTa H IIpe3€HTalu MarepyaioB <



HCIIONb30BaHMEM MH(GOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH,

* MPEIMETHBIX:

—  chopMHUPOBaHHOCTE IpEACTaBIeHUi O CTPOCHUU ConHeyHOM CHCTEMBI,
SBOTMIOLMYA 3Be3] M DBCeNeHHOH, MPOCTPaHCTBEHHO-BPEMEHHBIX Macirabax
BceneHso;

— [IOHMMaHHKe CYIIHOCTH HabI0IaeMBIX BO BceneHHOM SIBIECHNH,

— BaJeHye OCHOBOIIOJAraroIuMy aCTPOHOMUIECKUMHU MIOHATHSIMY, TEOPUAMH,
3aKOHAMM ¥ 3aKOHOMEPHOCTSIMH, YBEPEHHOE II0Jb30BAHKE ACTPOHOMHYECKON
TEPMHUHOJIOTHEN U CUMBOJIAKOH;

— c(opMHPOBAHHOCTh IpeACTABICHHH O 3HaUeHHH aCTPOHOMHUH B IIPaKTUYECKOM

JeATENBHOCTH YelloBeKa U IAbHEHIIeM HayIHO-TEXHIIECKOM pa3BUTHH,

— OCO3HAHWE pOJM OTEUEeCTBEHHON HAYKM B OCBOCHHM H HCIIOIb30BaHHH

KOCMMYECKOT0 NPOCTPaHCTBA W pPa3sBUTHH MEXIYHapOLHOTO COTpYAHHYECTBA B

3TOM 00JaCTH.



5. COAEPKAHME YYEBHOM JACHUATLIVHBI
IIpeamer acTpoHomMHEH (2 )
AcTpoHOMUSI, €€ CBs3b C JIPYIHMU HayKaMH.

Pons acTPOHOMHM B Pa3sBUTHU LMBHJIM3AIHH. CrpykTypa H MacuITA0BI
Beenennoit. Oco0eHHOCTH aCTPOHOMMYECKHX METO/IOB HCCJICIOBAHH.
HasemEBle ¥ KOCMHYECKHE TEIECKOINBI, NPHHIMI KX PaGOoTHL Bceponnosas
ACTPOHOMHS: 3JIEKTPOMATHUTHOE H3MyYeHHE KaK HCTOUHMK HHGOpMalUh O

HeOecHBIX Telax. HpaKTquCKoe OpHUMEHEHHUC acTpOHOMHYECKHUX HCCJIGIIOB&HHﬁ.

Hcropus pa3BUTHUA OTE€4eCTBEHHOM KocMoHaBTHKK. IlepBEIi
MCKYCCTBEHHBIH CIYTHMK ~3eMJHd, [MOJeT 0. A. Tarapmna. JlocTHxeHN

COBPEMEHHOM KOCMOHABTHKHU.
OcHOBBI IpaKTHYeCcKoii acTponomuu (6 1)

3pe3msl W co3Be3nusA. Buaumas 3Be3/HAsS BCIHYHHA. Heb6ecnas cdepa.
Ocobrle Touku HebecHoM cdepsl. HebecHble KOOPIMHATBL. 3Be3/HBIE KapThl.
BumuMoe [BMXEHME 3Be3]] Ha PpasiIuiHBIX reorpapuyeckux mmporax. CBs3b
BUIMMOTO DAcrONOJKeHHs OOBEKTOB Ha pebe u reorpauuecKHx KOOpAUHAT
mabmogarend. KynsMuHaNUs CBETHIL BupguMoe roaudHOe OBHXEHHC Connna.
IMITUKE. BHauMoe IBHKeHHE U (assl JIyHsl. 3aTMEHUS Comnuua #u JIyHBL

Bpems 1 KajJleHIapk.
Crpoenue ConHeyHOI CHCTEMbI (6 1)

PazBuTHE NpPEACTaBIEHUA O CTPOCHHU MHpa. TeoleHTpUYecKas CHUCTEMA
mupa. CTaHOBICHHE reTHOLEHTPUYIECKON CHCTeMBI Mupa. KoH(urypauy riaseT
M YCIOBHS MX BUAUMOCTH. CHHOIMYECKIH ¥ CHAEPUIECKHil (3BE3/HBIN) IePHO/IB!

obparienys IUIaHeT.

Jaxousr Kemepa. OrmpeneneHue pacCTOSHME W pasMepoB Tl B
Conueuroi cucTeMe. ['OpH30HTANBHBIN Mapajiake. JIBIKEHHE HeOeCHBIX Ten
mox nOeiictBMeM cmil  TsroTeHms. OmnpesieNieHue  MacChl HeOeCHBIX  Tell.
J[BMAKEHUE UCKYCCTBEHHBIX CITyTHHKOB 3eMad M KOCMHYECKMX aNIaparoB B

CoHeYHOU CHCTEME.
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IIpupona Tea ConneuHoii cucremsl (8 1)

Conmeunas CUCTeMa KaKk KOMIUIGKC — Tel,  HMEOLMX obiee
IpoucXoXkaeHne. 3eMid M Jlyna — JBOWHAs IJIaHETa. Kocmuueckue Tydu.™
Vccnenosanus JIyHBl KOCMHYCCKHMHM arliapaTaMu. [MunoTUpyeMBble MONETHl Ha
Jlyny. IlmaHeTsl 3€MHO#M TpPYILIBL. IIpupona Mepxypus, Benepsl 1 Mapca.
[[IaHeTH-THraHTbl, UX CIOyTHHKH M Konblia. Mansie Tena ConHe4HOH CHCTEMBI:
ACTEpOM/Ib], TUIAHETHI-KapJIUKH, KOMETBI, METCOPOMABL Merteopbl, Oomuasl H

MeTeOpUTEL. ACTepOH/HAsA OIACHOCTS.
Couniue 1 38e31bI (6 9)

Usnydenne H TeMIepaTypa Conuma. CocraB wu crpoenre CoiHIA.
MeToasl aCTPOHOMUYECKHX picciIeIOBAHMUN; CIIEKTPANBHBIN aHAJN3. duzuyecKue
METOHbl TEOPEeTHYSCKOIO HUCCIIEIOBaHHUS. 3aKoH Credana—DboipnMana.
Wcrounuk sueprua ConHia. Atmocdepa Connma. ConHeuHas aKTHBHOCTD U €€
BIMsHME Ha 3emmro. Poinb MarHHUTHBIX moneti Ha Connie. CollHEYHO-3€MHBIC

CBA3H.

3Be3qpl: OCHOBHBIE — (DU3MKO-XMMHIIECKHE XapaKTepUCTHKH M HX
B3AMMOCES3b. [ ONUUHBIN Mapamiake M PaccTOSHUA O 3BE3L. CBeTHMOCTb,
CTIEKTp, L[BET W TEMIEpaTypa pPasi<HBIX KIACCOB 3pe3n. Dddext Jommepa.
JluarpaMma «CIEKTp — CBCTHMOCTB? («uBeT — CBETHMOCTBY). Macchl H

pasMepbl 3Be3[. JIBOWHEIE ¥ KpaTHBIE 3BES/BI. ['paBUTAIMOHHEIE BOJIHEL.

Mopgenu 3Be3n. IlepeMeHHBIE U HecTallMOHApHBIE 3BE37BI. Hedbeuasr —

Maski BceleHHOR. DBOJIIOLMS 3BE3]1 pasIHYHON MacChl. 3akoH cMemeHus BuHa.
Hama Fanaxtuka — Mieunsiii IyTs (2 1)

Hama TIanakthka. Ee pasmepsl H CTPYKTypa. 3Be3/HbIE CKOILICHWS.
CnupaibHBElE — pyKasa. SInpo Tanaxtuku. OGmacTu 3BE31000pa3oBaHuA.

Bpamiesve ["anakTHKY. I[IpoGrieMa «CKpBITOH» MAacChl (TeMHas MaTepusl).
CrpoeHne H 3BOJTIONHS Bceeaennoii (4 1)

Pa3znoobpaszue Mupa TrajlakKTHK. Kpazapsl. CKOIUIEHHMSI ¥ CBEPXCKOILICHH

TaJIaKTHK. OCHOBEI COBpeMeHHOﬁ KOCMOJIOTHH. «Kpac:Hoe cMelleHue» M 3aKOH
Ad.



Xa66na. Dsomonus BeenenHol. HecramuonapHast Bcenennas A. A. ®punmana.
Bonsiioil B3pbIB. PelMKTOOE H3IIydeHHUE. VckopeHHe pacIIipeHus BceneHHOM.
«TeMHas SHEpPTUsA» U aHTUTATOTEHHUE.

JKu3ub H pasym Bo Beesennoii (2 q)

[IpoGnema CyIIECTBOBAHMS JKU3HH BHE 3emn. YciioBusi, HEOOXOMUMBIE
i pasBuTHs Ku3HM. [lovckd JKH3HM Ha IUTAHETaX ConueyHol CHCTEMBI.
CnosxHble OpraHduecKre COeJJMHEHUsT B KOCMOCE. CoBpeMeHHBIE BO3MOXHOCTH
KOCMOHABTMKM U paJMOAcTpOHOMMM I CBA3H C JpyruMH [MBAJI3ALHAMIY.
[InaHeTHBIC CHCTEMBI y [ApYTHX 3Be3[. UenoseyecTBO 3asiBIACT O CBOEM
CYIIECTBOBAHUHY.
IlpuMepHbIii NepeveHb Hab/oeHHH
Ha6.1oneHusi HEBOOPYKEHHBIM IJIa30M
1. OcHOBHBIe CO3Be3ysi ¥ Hambolee ApKHe 3BE3[BI OCEHHEro, 3MMHCTO U

BECEHHCTO HeOa. M3MeHeHre HX MOJOXEHHA C Te4yeHHEM BPEMEHH.

2. lpmwxenve JIyHBI H CMeHa ee (a3.
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6. CTPYKTYPA 1 TEMATUYECKHH IVIAH VYEBHOI TUCIUILIHHBI

6.1. O6beM 00pa30BaTEIbHOM IPOrPAMMBI - 36 4acoB, U3 HUX:

Bo B3aHMOJIEHCTBHY C IIperojaBaTeneM — 36 4acoB.

6.2. O0beM yueOHOH THCHHIIHHBI H BH]BI yueOHoi padoThI

Bun yue6Ho# paboTsl O0beM 9acoB
O6beM 06pazoBaTeIbHON MPOrpaMMbl 36
0O6nem paboThI 00y9I2I0IHXCH BO B3aMMO/ACHiCTBHH ¢ NPeNnoJaBaTeIeM 36

B TOM YHCIE:

TeopeTHYeckoe 0bydeHue 28

NPaKTHYECKUE 3AHITHS 6

CamocTosTeNbHas paboTa -

IIpome:xyTOYHAS ATTECTANHNA B dopme quddepeHIHPOBAHHOIO 321€TA 2
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7. VUEBHO-METOJUYECKOE H MATEPUAJIbHO- TEXHHYECKOE
OBECIIEYEHHE

OcBoeHMe TIPOTpaMMBl y4eOHOH IMCIIUILIMHBL «ActpoHomus» Tpebyer

Hanuaus yaebHOro kabuHeTa QU3NKH.
VyeOHO-METOTHUECKOE U MATEPHATTBHO-TEXHIHECKOE obecrneyeHue KaOuHeTA:

e yueOGHO-METOAMIECKHH KOMILIEKC PETONABATEN;
e MyIbTHMeAMiiHOE 0OOpyZOBaHHME: — KOMILIOTED, IPOEKTOP,  SKpaH,

MHTepakTHBHOE o0opy0oBaHHE SmartBoard

NudopmaunoHHoe obecnedeHue o6yuenusi. IlepedeHb peKOMeHyeMbIX
yueGHbIX H3JaHHii, [ONOTHUTEILHBIX PECYPCOB, HnTepHeT - pecypcoB

OcHoBHAf JUTEPATYPA

Bopounos-Beabamunos b. A. Actponomus. 11 xmacc: yuebnuk / B. A.

Boponnos-Benssamunos, E. K. Crpayt. — Mocksa : [lpoga, 2017. - 240 c. — 30 3k3.

BopoHuoB-BejbsiMHHOB B.A. Actporomusi. ba3oBbiil ypPOBEHE. 10-11 xmaccsl :
yuaeGuuk / B.A. BopoH1oB- BenssMUHOB, EXK. Crpayt.- 7-€ u31., IEPECMOTD.~
Mocksa : Jlpoda, 2019.- 238 c. : ui, 8 1. LIB. BxuL.- (Poccmiickiid yue6uuk). — 20

3K3.

Jlorsunenxo A. B. Acrponomus : yuebnuk / O. B. JlorBunenko. — MockBa :
KnoPyc, 2021. — 263 ¢. — URL: https://www.book.ru. — Pexum moctyma: Mo

OIIMCKE.

Msxumes I'. SI. ®usuka. 11 knacc: yuebuux/ I'. 5. Msxumes, b. b. Byxosues, B.
M. Yapyrus. - 5-e u3a. — Mocksa : IIpoceemenue, 2018. — 436 c.: Wil — 50 3xk3.

JonoJHHTEJbHASA JUTepaTypa

Jlorsunenxo O. B. ActpoHomus. IIpakTHKyM. ! y4eOHO-NPAKTHIECKOE nocobue /
O. B. Jlorsuaenko. — MockBa : KuoPyc, 2021. — 245 c.— URL:

https://www.book.ru. — Pexum f0CTyna: 0 IOIIHCKE.



AcTponomus : ydeOHOE mocobme mma CIIO/ A.B.Komomuen [u Ip.] ;
orBeTcTBeHHBIM pemakTop  A. B. Konomuer, A. A. Caponos. — Mocksa :
Wsnarenscrso FOpaitr, 2021. — 293 ¢. — (ITpodeccroHanbHOE o6pa3oBaHue). —

URL:https://urait.ru. — Pexxum focTyna: o NOMTHICKe.

size C. A. Actponomus. CojiHedHas CHCTEMA : yueGHOe mocobue s CIIO/
C. A. SIseB ; mox HaydHo¥ pemaxume# B.T. Cypnuna. — 3-e H3A, nepepab. U
nor. — Mocksa : M3natensctso YOpaiT, 2021. — 336 c. — (IIpodeccronanbHOE

o6pa3oBaHue). — URL:https://urait.ru. — PexumM I0CTyTa: 10 NOATHCKE.

Ilepennman 51 . 3anumMaTenbHast aCTPOHOMUS / §1. 1. TlepenpmaH. — MocCKBa :
UsnatensctBo  IOpaift,  2021.— 182¢c.—  (OTkpeiTas ~ HayKa). —

URL:https://urait.ru. — Pexum focTyna: 1no moancKe.
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8. XAPAKTEPMCTHKA OCHOBHBIX BUI0B JTEATEJBHOCTHA
OBYYAIOIIMXCSI, KOHTPOJIb U OLIEHKA PE3VJIbTATOB

Copepsxanne XapakTepHCTHKA OCHOBHBIX BH/IOB yueOHOIi JesITe/IbHOCTH @opMmBbl H
HpPOrpamMmbl ofyqaromuxcs (Ha ypoBHe yueGHBIX JelicTBui) METOIBI
yueOHO# KOHTPOJSA H
NHCIHIIHHBI OLEeHKH
pe3yabLTaTOB
o0yyeHHHA
TIpeamer OOGBACHAT NpPHUMHBl BOBHHKHOBEHHsS U DasBUTHA aCTPOHOMHM, TectuporaHue
ACTPOHOMHH
NPUBOMTE ~ TIPUMEPBL, [OATBEpKIAOMME  AAHHBIC TIPUYHHBL;
WUTIOCTPUPOBaTh  TpHMEpaMM  TIPAKTHHECKYIO HanpaBJeHHOCTh
ACTPOHOMMM; BOCTPOW3BOIMTH CBE/IEHMS IO  MCTOPHHU Ppa3BUTHS
ACTPOHOMMH, €€ CBA3AX C APYrAMH HayKaMH u300paKaTh OCHOBHBIE
KpYTH, JIMHMM M TOYKH peGecoit  cepsl  (MCTHHHBIH
(MaTeMaTU4ECKMi) TOPM3OHT, 3EHWT, Hajup, OTBECHAA TMHHA,
a3UMYT, BBICOTA); GOPMYINPOBATH NOHATHE «HebecHas cepar
OcHoBBI @OpMy/IHpOBaTh TOHATHE  (CO3BE3AMEN,  OMPEICIATE nousTye | TecTHpoBaHHE
NpPAKTHIECKOH -
«BHIMMAs 3B€3]IHAA BENMUHHAY; OTIPEENATh PasHHIly OCBEIIEHHOCTEH,
ACTPOHOMHH
CO3NARAEMBIX CBETHJIAMH, [0 M3BECTHBIM 3HAUEHWAM 3BE3IHBIX
BEJIMYMH, HCIONB30BaTh 3BE3NHYIO KapTy [ MOHCKA CO3BE3AMH H
3Be3 Ha Hebe.
DopMyIMpOBaTh  ONpeleeHHs  TEPMHUHOB X MOHATHH «BBICOTA
3Be3/IBY, «KYJIbMMHALWS», OOBACHAT HAOMO/AEMBIE HEBOOPYKCHHEIM [MpakTH4ecKas
rnasom maerkenus 3Be3n M ConHla Ha pPasimHAHHBIX reorpadu4ecKux pabora Nel
IHpOTax. «Bpemd 1
BOCTIPOM3BOMT ONpEeNieHus TEPMUHOB W TMOHATHA (SKITHITHKAY, KaneH1apb»

obbscHsTE  HaGmomaemoe apwxenwe CoNHIA B TeHeHME TOAd;
XapaKTepH30BaTh OCOOEHHOCTH CYTOYHOTO IBHIKCHIA ConHua Ha
[TOIOCAX, SKBATOPE ¥ B CPEIHMX MHPOTAX 3eMJIH, Ha3bIBaTh NPUIHHE]
M3MeHeHUs TIPOJIO/KUTENBHOCTH IHS M HOYHM Ha Pasiu4HbIX MMpOTax B
TeyeHue rojia.
®opmyupoBaTh MOHATHA M ONPEAEICHNS «CHHOJHMYECKHH MEPHOLY,
«CH/IEPUHECKUH [epHON»; OOBACHATL HabmogaeMoe [BHKEHHE U
dazpl JIyHbl, TPUHMHEI sarmenuit Jlynpl M ConHua; ONKWCHIBATH
TOPANIOK CMEHbI TYHHBIX (as.
TEPMMHOB M TIOHATHH «MECTHOE

@opMyIApOBaTh  ONpPEIENeHHs

BpEMA», «TIOSACHOE BPEMAD, «3UMHEEe BpeMa» H «JIEeTHEE BpPEMAN,

NOSCHATE TNMPHIHUHEL BBEJIEHHMS 4acCOBBIX TMOsACOEB; aHamu3upoBaTh
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B3aMMOCBS3b TOYHOTO  BPEMEHH H reorpauueckoi IOIroThl;
OOBSICHIT, HEOOXOAMMOCTE BBEICHHS BHCOKOCHBIX JeT W HOBOTO

KaJIEHNAapHOT O CTHIIA.

Crpoenue
CoaneqHo
CHCTEMBI

3aKoHBI
[BHKeHHN
HeOeCHBIX TeJl

BOCNpOM3BONMTh ~ MCTOPHYECKHE  CBEICHMA O CTAHOBIICHHH U
PasBHTMH IeTHOLEHTPHYECKOH — CHCTEMBI MHpa, 00OBACHATH
neteobpasHoe  IBIDKEHHE IUIAHET ¢ WCTONB30BAHMEM SIMIHKIOB U
b depeHToB.

Bocnpou3BOAMTE OTIpe/IeIEHHs TEPMMHOB ¥  TOHSTHH
«KOHGUTypaLs TIIaHET?, «CHHOIMYECKHI W CHASPHYECKMH IEPHOMBI
ofpaieHus TUIaHET».

BoCnpoM3BOAMTE  ONpENENCHHs ~TePMMHOE H TIOHATHH «3JUIHIICY,
«adenuiiy, «IEPUTETHAY, «Bonplias W Manas TMOIyoch 3JUIHICAY,
«aCTPOHOMHYECKAs eMHULIAY; (POPMYTHPOBATE 3AKOHEL Kenuepa.
dopmynupoBaTh onpeneneHms TEpMHUHOB H TIOHSTHH
«TOPH30HTAIIBHBIH napayiakcy, «yrjoBble PasMephl 00BEKTaY;
MOSCHATH CYLIHOCTB METOAa  ONpENeNneHHA paccTosHHi  TO
mapaylakcaM  CBETHJ,  PajMONIOKALMOHHOTO  METOla U MeTola
Na3epHON JOKAlWMH;  BBIYUC/IATE  PaccTofHue 10 miager 10
FOPH3OHTAIIBHOMY Tapajliakcy, @ MX pasMepel 1o YITIOBBIM pasMepam H
PacCTOSIHHIO.

OnpezensaTh Macchl IUIAHET HA OCHOBE TpeThero  (YTOUHEHHOro)
3akoHa Keruiepa; ONMCHIBATH JBIKCHHA TEI CoJiHe4HOM CHCTEMBI TI0J
nelicTBMEM CHJI TATOTEHHA 1o opbutam c paznHYHBIM
SKCLIEHTPHCHTETOM; OOBACHSTH HPHYMHBL BOSHHKHOBEHHA NPUITHBOB
Ha 3emiie ¥ BO3MYLIECHHH B ABHXECHHHN TEJT ConHeYHOH CHCTEMBL.
XapakTepusoBarbh ocobeHHOCTH IBWKeHMs (Bpems CTapTa,
TPAacKTOPHM TMONETA) M MAHEBPOB KOCMMHECKHX anmapaTtoB i
pocnenopanus  Ten CONHEdHOM CHCTEMBL OMHCHIBATE  MAHCBDRL,

HeoOXoOHUMEBIE A7 IOCAZKH Ha MOBEPXHOCTD [IaHETHl MM BBIXOJa Ha

opOuTY BOKPYT HEe.

TecTupoBaHue

IIpaxTH9ecKas
pabora2
C KapToH
3BE3MHOTO

Heba

Pewenue 3anad

IIpupoaa Tea
ConHeuHOH
CHCTEMBI

@opMyIHMpPOBaTh OCHOBHBIC MOJNOKEHHSA [HIIOTE3H 0 (OPMHPOBaHHUH
ten CoONHEYHO# CUCTEMBl, aHAIM3UPOBaTh OCHOBHBIC NOJIOKESHHS
COBPEMEHHBIX TpenCTABNCHAH O TMPOUCXOXKIACHUM TEIl Conne4HOR
CHCTEMBl,  KCIONB30BaTh  IMOJIOKEHHA COBPEMEHHOH  TCOPHH
NIPOUCXOMKIICHUS TEN ConHe4uHoii CUCTEMBL.

XapakrepusoBarb  NPHPOLY 3emnu; IEpedHclsTs  OCHOBHBIC

(uzuyeckue yCNOBMS Ha TOBEPXHOCTH Jlyubl, OOBACHATH PA3TIHIUA

TecTupoBaHue
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IBYX THIIOB JTyHHOW TOBEPXHOCTH (Mopel M MaTepHKoB); OOBACHATH
mpoueccsl  (POPMHUPOBAHMA  TOBEPXHOCTH Jyasr u ee penseda;
[epeYuCIIITh pe3ysbTaThl WccneloBaHuii, — TMPOBEASHHBIX
ABTOMATHYECKHMM arrapaTaMd d acTPOHABTaMM; XapakTepu3OBaTh
BHyTpeHHee cTpoeHue JIyHBl, XHMMHUYECKHH COCTaB JIYHHBIX ITOPOJ.

IePEeYMCIIATh OCHOBHBIE XaPAaKTEPHCTHKH IIAHET, OCHOBaHHSA i HX
pas/eneHus Ha TPYTIbl, XapaKTepH30BaTh MIAHCTHI 3eMHOM IpyTIbl H
[IAHETHI-TUraHThl, OOBACHATH TPHYMHBI MX CXOJACTBA M PASTHIMA.

VkaspiBaTh  IapaMeTpsl  CXOJCTBA BHYTPEHHEro CTPOCHMA H
XHMHYECKOrO0 COCTABA TUIAHET 3€MHOHM [PYININbL; XapaKTepH30BaTh
penbed TIOBEPXHOCTEH TUTAHeT 3eMHOH IPYMIBL 00 BACHATD
0COBEHHOCTH BY/IKAHHUECKOH JeATENbHOCTH ¥ TEKTOHUKH Ha NJIAHETaX
3eMHOM TpYIMBI; ONMCHIBATE XAPaKTCPUCTHKH K&KIOM W3 IUIAHET
36MHOH IPYTIIBL.

V rmapameTpbl CXONCTBA BHYTPEHHETO CTPOCHHA M XHMHYECKOTO
COCTaBa IUIAHET TMIaHTOB; OIMCHIBATE XaPAKTEPHCTHKH KKIOH H3
[IAHeT-TMIaHTOB; XapaKTepu30BaTh MCTOYHHKM OSHEPIrHM B HE/pax
[TaHeT; OMKCHIBATh OCOBEHHOCTH 00JIAYHOTO TIOKPOBa H atmochepHO#
LUPKYJALMY; — 2HATH3UPOBaTh 0COOEHHOCTH  IPHPOJBI  CITYTHHKOB
TUIaHeT-THTaHTOR; (hopMyIMpOBaTh TIOHATHE «TUIAHETay,
XapaKTepU30BaTh CTPOSHHE W COCTAB KOJIEI| IIAHET-THIAHTOB.

OnpenensaTs TOHATHE «IUIAHETa», «Manas IUIaHETay, «acTepouI»,
«KOMETay;, XapakTepu3oBaTb Majble Tena CosHEYHOH  CHCTEMBI,
OINMCHIBATH BHEIIHWI BU W CTPOCHHE acTepPOM/IOB M KOMET; 00BACHATE
MPOLIECCHI, POMCXO/AIIAE B KOMETE, NPH H3MCHEHHIH €¢ pacCTOSHHA OT
ConHL@; aHATM3UPOBATh OPOUTHI KOMET.

OnpenensTs MOHATHA «METEOP», «METEOPHTY, «Bonuay; OMNMCHIBATE

NOCHeACTRHA MaJieHud Ha 3eMJIr0 KPYIHBIX METCOPHUTOB.

Connne u
3BE3HbI

O6bAcHATh (PM3MHUECKYIO CYIHOCTh MCTOYHHKOB SHEPriy ConHua ¥
3Be3/l; OMMCHIBATh TPOLIECCH TEPMOSANCPHBIX peakuuit NPOTOHHOTO
upKia; OOBACHATH MPONECC [epeHoca JHepruM  BHYTPH CounHua;
OTIHCHIBATH CTPOSHHE CONHEYHOH aTMOCheph!;

TlosAcHATH TpaHyJIsSLMIO Ha MOBEPXHOCTH Consua;
XapaKTepU30BaTh CBOHCTBA CONHEUHOMN KOPOHbI; PACKPBIBATH CIIOCOOE
obHapyeHHs ~ MOTOKa  COMHEHHBIX HeHTpuHO; OOOCHOBBLIBATH
3HAYEHHE OTKPBITHA COTHEMHBIX HEUTPUHO IU1s GU3HKH ¥ aCTPOPH3UKM.
TlepeuncnsaTe  OpUMEPHl  MPOSBICHHA CONHEYHOW  AKTHBHOCTH

(conHeuHble MATHA, MPOTYOEpaHIIbl, BCIIBIIKH, KOpOHAJIbHbIE BHIOPOCHI

TectupopaHue
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MAacchl); XapaKTeph30BaTh TOTOKK COJIHEUHOM TUIasMBbl; ONMCHIBATH
0COGEHHOCTH TOC/TEACTBHI BIIMSHMA COJIHEYHOH aKTHBHOCTH — Ha
marauTocdepy 3emMid B BHAC MAarHWTHBIX 6ypb, MONAPHBIX CHSHMI;
MX BIMSHHE Ha pPAJHOCBA3b, COOM B JIMHMSX OJICKTPONCPENAtiM,
HA3IBATH MEPHOTl H3MEHEHHS COHEUHOH aKTHBHOCTH.

XapakTepu3oBaTh 3BE3/Ibl KaK PHPOLHBIH TEPMOSIEPHBIH PEAKTOP;
oTpeneNATE  TOHATHE «CBETMMOCTH 3BE3MBIN; NepeyHCIATh
CreKTpabHBIE KJIacchl 3BE3J; OOBACHATh COJAEpXKAHWE [HarpamMMbI
«CTIEKTp — CBETHMOCTBY, [aBaTh OMNpPEC/ICHMs TIOHATHIL «3BE31a,
«IBOMHBIE 3BE3/1bI», KKPATHBIC 3BE3/bD).

XapakTepu3oBaTh Ledenbl Kak MPUPOAHLIE aBTOKONEe0aTENBLHEIE
CHCTEMBI, OODBACHSTh 3aBMCHMOCTh  «IEPHOXL —  CBETHMOCTEY;
nasaTh  ONpefesieHWe  MOHATHA «3aTMEHHO-JIBOMHAs  3Be3/a»;
XapaKTepyu30BaTh SBIEHW B TECHBIX CHCTEMAX JABOMHBIX 3BE31 —
BCIIBIIIIKH HOBBIX.

OB BACHATH 3aBUCHMOCTE CKOPOCTH M IIPOJOJDKMTEBHOCTH  SBONIIOLHH
3Be3] OT MX MAaCChl; paccMarpHuBaTh BCIIBIIIKK CBEPXHOBOH Kak 3Tall
SBOMIOLMA 3Be3pl; OOBICHATH BapHAHTHl KOHEHHbIX cTanauil KU3HH
3ge3n (Genble KapiuuKk, HEHTPOHHbBIC 3BE3/BI, IMyJibCapbl, Y€pHBIC
JbIpBI); OTUCHIBATE IPUPOLY 00BEKTOB Ha KOHEUHOM CTaJiuH 3BOJIFOLUH

3BE3M.

Hama
TajgakTHKa —
Mueunsiii IIyTs

OnuceBaTH CTPOGHHME M CTPYKTYPY l'anakTvky;, TEpeunCIsTh
06BeKThl TUIOCKOH H chepHyecKod MOACHCTEM; OLEHHBATH pasMEphl
[anakTHK{; TOACHATH JBWKEHME M PacroyoieHue ConHua B
[anakTHKe; XapakTepu3OBaTh SAPO M CIMPATbHbIC pyKapa [anaxTHK;
XapaKTepu30oBaTh  [pPOLECC  BPalICHHUA lanakTukKy; MOACHATH
CYIIHOCTB MPOGJIEMbI CKPHITOH MacChl.

XapakTepu3oBaTh Pa/HOU3IY4ECHHE MEX3BE3/HOTO BELIECTBA WU €r0
cocTaB, 06nacTy 38e31000pa3oBaHus; OTMCHIBATS METO/LBI obHapyKEHHA
OpraHMYecKMX  MOJEKYJ;  PacKpblBaTh B3aUMOCBS3b  3B€30 M
MEK3BE3IHON Cpelbl; OMHMCHIBATH Tpouece (HOPMUPOBAHHA 3BESA M3
XOJNOAHBIX  Ta30NbUIEBBIX  OOJNAKOB;  ONPENETATH HMCTOYHHK
BO3HMKHOBEHHs IUIAHETAPHBIX TYMAHHOCTEH KaK OCTAaTKH BCIIBIIICK

CBCPXHOBBIX 3BC3H.

OpoHTANEHBIH

orpoc

becena

Crpoenue H
3BOJIIOIHA
Bceenennoi

DopMynHpoBaTh  OCHOBHBIE  TOCTYNATbI obmei TEOpHH
OTHOCHTENBHOCTH;  ONpEeNessaTs  XapaKTepHCTHKH CTalMOHAPHON

BeenenHoit A. DiiHmTeiiHa;  OnuMchiBaTh  OCHOBBI UL BBIBOJIA

@poHTAIBHBIA

omnpoc
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A. A. ®puamaHa o HeCTALIHOHAPHOCTH BcenenHoi; TOSCHATH
[IOHSTHE KKDACHOE CMEIICHMe» B CMEKTpax TanakTHK, HCTONB3Y4
s obbscHenus obgexr [Momnepa, H o €ro 3Ha4YeHHe Ui
MONTBEPIKAEHHS HECTALMOHAPHOCTH BcejleHHOM; XapakTepu30oBaTh
mpolecc OJHOPOJHOrO W M30TPONHOrO pacuupenns BoeneHHOH;
bopMynUpOBaTh 3aKOH Xabb6mna.

@DopMyIHpPOBaTh CMBICH THIOTE3bI I". A. FamoBa 0 rops4eM Hadaje
BeenenHol, 00OCHOBBBATH €e  CIPaBEIMBOCTE M TIPUBOJIUTH
[OATBEPIKCHHE; XapaKTepHu3oBaTh NOHATHC «PENTMKTOBOE U3Ty4EHHEN,
ONUCHIBAaTH OOIME TIONOXKEHHA TeOpHH Bonpmoro B3pbIBA;
XapaKTepu3oBaTh  MPOLECC 00pa3oBaHus XHMUYECKMX BIICMCHTOR;
OMMCHLIBATE HAydHble THIOTE3Bl CYLICCTBOBAHMA TEMHOM DHEPruu H

SIBJIEHHS aHTHUTAIOTEHHA.

becena

KnzHb U pasym
B0 BeenenHoO#H

Wcnonbp308aTh 3HAHMS O METOAX HCCNENOBAaHMA B aCTPOHOMMM;
XapaKkTepu30BaTh COBpPEMEHHOE COCTOSHHE 1pobIeMBl
CYIIECTBOBAHMS KH3HH BO BeenieHHOM, yCIIOBHs, HeoOXomumble Ui

pa3BUTHA JKHM3HH.

BrinonneHue
HCCTIE0BaTENBC

KOTO TIPOEKTa

_

24



