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1. IOSICHUTEJILHAS 3ATIMCKA
Pabogas mporpamma 0011e00pa30BaTeNbHON  yueGHON — MHUCIMIIIHHEI

«ACTPOHOMUS» NpenHa3HaYeHa s H3y4eHHS OCHOBHBIX BOIIPOCOB aCTPOHOMUH
CTyneHTaMu Ha nepBoM Kypce CITB I'BIIOY «AxaneMus YIIPaBIIEHHs I'OPOACKOM
Cpello, TIpPaZOCTPOUTEIBCTBA M [I€9aT», peanM3yromux o0pa3oBaTeIbHyo
IpOTpaMMy CpEIHETO OOIIero 06pa30BaHHA IIPH MOATOTOBKE CIIELIMATTUCTOR

CPEZHETO POHEeCCHOHANFHOIO 06PA30BAHNS TEXHONIOTHIECKOTO IpoQHIL.

Ilporpamma  yue6HO#M  muCHMIUIAHED «AcTpoHOMHUST» paspaboraHma B
cootBeTCTBUM ¢ Ilprkazom MunoGprayku Poceru «O BHeceHHm HA3MEHEHUH B
DelepalbHBIA [OCYIapCTBEHHbI obpazoBaTepHEIH CTaH/IapT CpeIHero oOIero
00pazoBaHusl, yTBEpKICHHBIH IIpukazom Munncrepersa o6paszosanus u HayKu
Poccuiickoit @enepanun ot 17 mas 2012 r. No 413» ot 29 wrons 2017 . No 613;
Ha ocHOBaHuM IlucemMa Muno6prayku Poccum «O6 OpPraHM3allMd H3YYEHUS
ydaeOHoro mpenmera “ActpoHomEs”» or 20 mioHs 2017 r. No TC-194/08; c
yaeTom tpebosanuiit ®I'OC cpenrero obmiero 00pa30BaHusl, IPENBIBISEMEIX K
CTPYKTYpe, CONCPKaHHMIO M pe3yNbTaTaM OCBOCHHS y4e0HOH MUCLHIUINHED

«ACTPOHOMHS.

B nacrosinee Bpems BaxxHelfimme memm 1 3ala4M aCTPOHOMMUU 3aKJIFOYAIOTCS B
¢opmupoBaHuM mpencTaBIeHMI O COBPCMEHHOH €CTECTBEHHOHAYYHON KapTHHE
MHpa, O €IMHCTBE (H3MYECKHX 3aKOHOB, ACHCTBYIOIMX Ha 3emie u B
Gesrpanmynoit Bcenennod, o HENPEPRIBHO TIPOMCXOIAINEH 3BOJIONMH HAaIlei
TLTAHETRI, BCEX KOCMHYECKHX TEJl M HX CUCTEM, a TAKKe camoii BCeleH O,

Coneprxanue porpaMME! yue6HOM JIHCIIAILTHEL] «ACTPOHOMHS» HaIIPaBIEHO
Ha (OPMUPOBAHKE Y 00YIAIOIIUXCA:

° OHMMAaHMS TpPUHIMIIHAIBHOH PpONM  aCTPOHOMHM B  [O3HAHHMM
(QyHIaMEHTAIbHEIX 3aKOHOB [IPHPOZBI W COBPEMEHHOH €CTeCTBEHHOHAYYHO

KapTHHEI MUpa,

* 3HaHUH O (QH3MYECKON MpPHpome HEGECHBIX Tl U CHUCTEM, CTPOEHHS W

SBOJIOLMHU BCeeHHOMN, MPOCTPaHCTBEHHBIX U BpEMEHHBIX MacIiTabax Bceenennoii,



Hauboee BaXXHbIX ACTPOHOMHYECKHUX OTKPBITHUAX, OIIpeneIIMBIINX pa3BUTHE

HAayKH ¥ TCXHHUKH;

° YMEHUH OOBACHATH BHAMMOE MOIOKEHHE W JNBHDKEHHE HeOECHBIX Tell
LIPHHIUTIAMA OTIPEEIEHUS MECTOMONOKEHUS 1 BPEMEHHU II0 aCTPOHOMUYECKHM
OOBEKTaM,  HaBEIKAMH IIPAKTHYECKOr0  HCIIOIB30BAHMS KOMITBIOTE€PHBIX
IIPUIOXKEHUH JUIs OLpeeleHns] BUAA 3BE3THOTO Heba B KOHKPETHOM IIYHKTE IS

3aJaHHOTO BpEMECHH;

° TIO3HABATCNBHBIX HHTEPECOB, HHTE/UIEKTYAIBHEIX W TBOPYECKHX
crocobHocTell B  mpomecce NpUOOpEeTeHHUsT 3HAHWH Mo aCTPOHOMHHU ¢
HCIIONE30BaHUEM  Pa3NWYHBIX HMCTOYHHUKOB HHQOPMAllMM ¥ COBPEMEHHBIX

00pa30BaTeNBHBIX TEXHONOTHL;

® YMEHUS IPHUMEHSTH HpHOﬁpeTeHHBIe SHAaHHUA UIA pellIeHUs IIPaKTHYECKHX

3a/1a4 ITIOBCEAHEBHOH JKH3HU;
* HAYYHOTO MHPOBO33pPEHNS;

* HAaBbIKOB HCTIONB30BaHUS €CTECTBEHHOHAYYHBIX, OCOGEHHO usmKo-
MATEMAaTHYECKHX 3HAHMH JUI1 0OBEKTHBHOIO aHAIH3A YCTPOWCTBA OKPYXAIOIIEro
MHpa Ha IIpEUMEPe NOCTHXECHHH COBpeMeHHOM aCTPOQHU3MKH, acCTPOHOMHH U
KOCMOHaBTHKH.

Ilporpamma  mMoxeT wcmonb30BaTECS APYTEMH  IPO(ECCHOHATBHEIMHI
00pa3oBaTeNEHBIMU OPraHM3allisIMH,  pealH3yIOIHAMU o0pa3zoBareIbHyIO
TIporpaMMy cpefiHeTo obIero o6pa3oBanus B Ipenenax ocBoenus OITOII CITO ma
6a3ze OCHOBHOrO 06IIErD 00pa3oBaHs — IPOrpaMMBI MOATOTOBKH CIIELIMATHCTOB

cpenrero 3sena (IIIICC3).



2.0BIIAS] XAPAKTEPUCTHKA YYEBHOM JUCIUAIIAHEI
«ACTPOHOMMS»

ACTpOHOMHMS — HayKa, U3y4arolias CTPOEHHE U Pa3BUTHE KOCMUYECKHX Tel,
HX CHCTEM U Bcell BeenreHHOIH.

MeTo/ibl acTpOHOMHYECKHX HCCIe[OBAHNN OYeHE pasHooOpazuel. OnHu U3
HHX TIPHUMEHSIOTCS TIPU OIpPEENCHHIH ITOJI0XEHNS KOCMHUYECKIX Tell Ha HeGecHok
cepe, Apyrue — NpH W3yUEHUH HX ABMDKEHHS, TPETBH — IPH HCCIICIOBAHHU
XapaKTEPUCTHK KOCMMYECKMX Tell PasiHYHBIMU METOIAMH H, COOTBETCTBEHHO, C
IIOMOIIPIO  PAasMYHBIX ~ HHCTPYMEHTOB BeIyTCs Habmoxenus ConHma,
TYMaHHOCTEH, [UIaHET, METEOPOB, HCKYCCTBEHHbIX CIIyTHUKOB 3eMIIH.

B CII6 TBIOY «Axkamemus YUPaBIEHHS TOPOACKOH  cpemoi,
TPaNIOCTPOUTENLCTBA U TMEYATH», PeaTH3yIOIIAM 00pa3oBaTeNBHYI0 pPOrpaMMy
CpenHero oOmero ob6pasoBaHus B npenenax ocBoeHus OIIOII CIIO ua 6aze
OCHOBHOTO  00IIETO 06pa3oBanus, yueGHas AUCLUIUINHA ~ «ACTPOHOMHS»
u3ydaeTcs Ha 0OasoBoM ypoBHe ®I'OC CpenHero obmero o6pa3oBaHus,
OCHOBBIBACTCSl HA 3HAHUSIX OOYYAFOIMXCS, HOTyYEHHBIX IPH U3YyYEHUW (DU3KKH,
XHAMHUH, T€0rpadu, MaTeMaTUKH B OCHOBHOM IIKOJIE.,

Baxayio pons B ocBoeHun COACPXKAaHUs MPOrPaAMMBI HTPAIOT COOCTBEHHEIE
HaOMoNIeHus 06yJaronmXcs. Cnenudrka nianupoBanus u OpraHM3allid 3THX
HaOIIONIEHUH  ompejensercs ABYMs 0OCTOSTENECTBAMH. Bo-TlepBEIX, oHu (3a
HCKIovenneM Habmoxpenuii ConHIA) TOIKHEI IIPOBOJIUTECS B BEUEpHEE WM
HOYHOE BpeMsl. Bo-BToOphIX, 06beKTH, mprpona KOTOPBIX M3y4aeTCs Ha TOM HIIH
MHOM 3aHATHH, MOTYT OBITh B 3TO BPEMs HENOCTYIHBI IS HabmonexHuit. Ilpu
ITaHUPOBaHWUH HAOIOAEHUI 3TUX 06HEKTOB, B 0COOCHHOCTH IUTaHEeT, He0OXOAUMO
YYHTBIBATH YCIIOBHUS MX BUJAMOCTH.

Ilpn  HeBOZMOXHOCTH  mpoBemeHus COOCTBEHHBIX HabmOneHmii 3a
HeOCCHBIME TelaMM HX MOXHO 3aMEHHTH Ha IpaKTHYECKUEe 3aJaHus ¢
HCIIONIB30BAHKEM COBPEMEHHBIX HH()OPMaIMOHHO-KOMMYHHUKAITUOHHbIX

TEXHOJIOTHH, B 9aCTHOCTH KapTOrpadudecKux cepsucos (Google Maps u 1p.).



Ilpu  orbope conepxanus Y4eOHOH  ITUCLUTUIHHEIL «ACTPOHOMHUS»
HCIONB30BaH  MEeXIUCLUIUTHHAPHEIA TIOAX0M, B COOTBETCTBUH C KOTOPBIM
O0ydaromuecs OMKHEI YCBOUTL 3HAHUS M YMEHMS, HEOOXONHMEIE s
(opmupoOBaHUS emMHON IeToCTHOLN CCTECTBCHHOHAy4YHOH KapTHHBI MHpa,
ONpeJICIISIOINeH (pOPMUpPOBaHHE HayJHOro MHUPOBO33peHHs], BOCTpeOOBaHHBIE B
KU3HH U B IPAKTUYECKOH NeATeIbHOCTE.

B uenom yuebmas mmcrmmmmma «ACTPOHOMHMS», B COIEPKAHUM KOTOpO#
BEAYIIAM KOMIIOHEHTOM SBJISIOTCA HAYYHBIE 3HAHHS K Hay4YHBIE METO/BI
TIOSHAHUSA, HE TOJBKO IO3BOIAET CHOPMEPOBATH y obygarommuxcs wmenocTHyro
KapTHHy MHpa, HO ¥ TIPOOYKIaeT y HuX SMOLHOHATBHO-IEHHOCTHOE OTHOIIEHUE K
H3y4acMOMY MaTepuanay, TOTOBHOCTh K BEIOOpY melcTBHM ompeneneHHOi
HalIPaBIICHHOCTH, YMEHHE HCIIONb30BAThH METONOIOIHIO Hay9YHOT'O IIO3HAHHUS JUISI
H3YHCHHS OKPYKAFOIIEro MUpa.

B mpomecce ocsoerms OIIOII CIIO Ha 0ase OCHOBHOTO 06ILero
00pasoBaHMs ¢ TONy4YeHHeM cpenHero obmero o6pazoBaHus (ITI1ICC3)
TIOABENICHNE DE3yNBTATOB OOy4eHHs IO ydeGHOMH AUCHUIUTHHE «ACTPOHOMUSY
OCYHIECTBIACTC. B paMKaX  IPOMEXYTOYHOM aTTeCTallkk B (opme
IuddepeHIrpoBaHHOro 3aueTa,

3. MECTO YYEBHOM AUCHOUILINHBI B YYEBHOM ILIAHE

Hucnummna «ACTPOHOMHESI» BXOJHT B COCTAR OpeaMeTHOH obnacTu

«EcrecTBeHHBIE Haykuy OPIOC CpenHero obiero o6pazoBaHus.

B CII6 TBIIOY «Axanemus YUPABICHUS.  TOPOACKOH  Cpenoi,
TPAIOCTPOUTENBCTBA M MEYaTH», DEaM3YIOLIAX 00pazoBaTesbHyIo Iporpammy
CPEIHEro 001ero o6pazopanus B Iipenenax ocsoenus INIICC3 Ha 6aze ocHOBHOTO
obmero o6pasoBanws, y4yebHas maucHMIUIMHA «ACTPOHOMHS» H3ydaercss B
001meobpasoBareIbHOM  HUKIIE yuebHoro mnama IIIICC3 Ha 6Gasze OCHOBHOTO
ob1ero obpazoBanus ¢ IOy €HHEM CPEIHEro 06IIero 06pa3oBanus (IIIICC3).

B yuebnpix mnanax IMIICC3 mecto Y4e0HOH NUCIUIIIHHED «AcTpoHOMHS
— B COCTaBe 00muX 061e06pa3oBaTeIbHbIX Y4€OHBIX NUCIHMILINH, GOPMUPYEMBIX

U3 0053aTeNBHBIX MPeIMETHBIX 06nacTel ®f OC cpennero obmero obpazoBanus,
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Ang - crnenuanbHocTed  CIIO  Texmuueckoro u COLIMAIbLHO-3KOHOMWYECKOI0

npodunel npodeccHOHATEHOTO o0pazoBaHus.
4. PE3VJIbTATBI OCBOEHUS YYEBHOI AUCHUATIIAHBI

OcBoenue  comepxanms  yue6Hol JUCUUIITMHEL  «ACTPOHOMHUSD

06ecnethaeT HOCTHXXEHHE CICOYIOIMUX pe3yJIbTATOB:
¢ JUYHOCTHBIX:

—  c(OPMHPOBAHHOCTE Hay4HOI0 MHPOBO33PEHHMS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS aCTPOHOMUYECKOH HAYKH;,
~ YCTOHYHBBIN UHTEPEC K MCTOPHH M NOCTHIKEHHSIM B OGIACTIH aACTPOHOMHUW;

— YMCHEHE AHaTM3UPOBATE MOCJIEACTBUS OCBOSCHUS KOCMHYECKOIo IIPOCTpaHCTBa

AL KA3HU B ICATSIBHOCTH HECIIOBEKA;
¢ MCTalpeIMETHBIX

~ YMCHHE HCIIONB30BaTh IPU BHIIONHEHHM IIPAKTHYECKHX 3aMaHuii Mo
aCTPOHOMHH  TakWeé MBICIUTENbHEIE ONEpaluy, Kak IIOCTAHOBKA 3a7aumy,
(GopMynmHpOBaHWE THIIOTE3, aHAMMZ W CHHTE3, CpaBHEHHe, o00o0bImeHue,
CHCTEMATH3AIM, BBIABICHHE [PUYMHHO-CIEICTBEHHEIX CBS3ei, TOHCK aHaJIOTOB,
$bopmynupoBaHHe BBHIBOJOB IS H3ydYeHHs Pa3IHYHBIX CTOPOH aCTPOHOMHYECKHX
SBJICHUH, TIPOLIECCOB, C KOTOPHIMH BO3HHKAET HEOGXOIHMOCT CTAJIKUBATHCH B
NpOgecCHOHATBHOI chepe;

~ BIANICHHE HABBIKAMM IIO3HABATENHLHON HESTEIbHOCTH, HABBIKAMU paspenieHus
Mpo0ieM, BO3HMKAMOIMX [PH  BHIIONHEHHHN NPaKTHYECKUX 3aJaHUd 10

aACTPOHOMHH;

— YMEHHE HCIIOJIB30BATEH Pasiiu4YHbIe HCTOYHHKH IO ACTPOHOMMUH JJIs IIOTTy4YEHUs]

AOCTOBEPHOH Hay4HOM MH(MOPMALIMH, YMEHNE OIEHUTD ee NIOCTOBEPHOCTE;

— BIIQJICHUE S3BIKOBBIMH CDEICTBAMH: YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh
CBOIO TOYKY 3pEHHS I10 Pa3IHYHEIM BOIIpOCaM acCTPOHOMHMH, WCIIONB30BATE
ASBIKOBBIE CPE/ICTBA, aleKBaTHBIE OOCYXKIaeMOi npobieMe acTpOHOMHYECKOTO

XapakKTepa, BKIIOYas COCTaBJICHHE TCKCTa HW Ipe3eHTaluu MaTe€pHaIoOB C



HCIIOIIb30BaHUEM HH(i)OpMaL[I/IOHHBIX H KOMMYHHUKAITHOHHBIX TCXHOHOFHﬁ;

® IIPEAMETHRIX:

COPMUPOBAHHOCTE IIPEICTARNEHMH o cTpoernn  ConHeuHOM CcHCTeME,
SBOMIOLMHE  3Be3] H BeenernHoi, IIPOCTPaHCTBEHHO-BPEMEHHEIX MacIuTabax

Bceenennoii;

— IIOHUMaHKe CYIIHOCTH HA0IIOJaeMBIX RO Bcenennoit SIBIIEHHIA;

— BJIaA€HHE OCHOBOIIOJIAT AIOIMUMHA ACTPOHOMHYECKUMH IIOHATHAMUA, TEOpHAMHA,

3aKOHAMM M 3aKOHOMEPHOCTSIMH, YBEpEHHOE IOJIb30BAHME ACTPOHOMHYECKOIH
TEPMUHOIOTHEH U CHMBOIHKOIL;

~ CQOPMHUPOBAHHOCTE IPEACTABICHHUI 0 SHAYCHUH aCTPOHOMUH B MIPAKTHYECKO

ACATCIBHOCTH YeJIOBEKA U JalbHeHIIeM HayYHO-TEXHUYECKOM Pa3BHUTHH,

OCO3HaHHue PO OTE€YECTBEHHOM HayKMi B OCBOCHHU H HCIIOJIB30BaHHH

KOCMUYECKOT0 IIPOCTPaHCTBA M Pa3BUTHU MEXITYHAPOIHOTO COTPYOHHYECTBA B
3TOH 00nacTu.



5. COAEP)KAHUE YYEBHOM JUCIIUTLINHBI
IIpexmer acTpoHomuu (2 )
AcTpoHOMHSI, €e CB3b ¢ OPYTMMH HAYKAMH.

Ponmb acTpoHOMHM B pasBUTHH NIUBHIH3ALHH. CrpykTypa u MacmTabsl
Beenennot. OcoGEHHOCTH —aCTPOHOMHYECKHX METOHOB HCCIIEJOBAHUS.
HaseMHbIE ¥ KOCMHYECKHE TeNeCKOINBI, NMPUHIMAN WX pabotsl. BceeBomHoBas
ACTPOHOMUS: DJIEKTPOMArHUTHOE H3IMy4YEeHHWE KaK MCTOYHHUK MH(OPMAIUU O

HebecHbIX Tenax. IIpakTHdYeckoe MpUMeHEHHe aCTPOHOMUYECKUX HCCTISIOBAHMIL

Hctopus DPa3BUTHUS OTE4YECTBEHHOH KOCMOHABTUKH. [lepBrlii
UCKYCCTBeHHEIH cmyrHuk 3emmu, moner 0. A. Tarapuna. Hoctmwxenus

COBPEMEHHOW KOCMOHABTHKH.
OcHoBrI npakTHYecKOii acTpoHoMEH (6 1)

3Be3msl M co3Be3mud. Bumumas 3Besmpas BenmumHa., HeGecHas chepa.
Ocobele  Toukm HebGecHo# chepsl. HeGecusie KOOpAWHATEL. 3Be3IHBIE KapTEL
Bumumoe nBmxeHHe 3Be3) Ha PpasIHYHBIX reorpadpudeckux mmporax. CBs3b
BHIIIMOTO  PacIoNOKeHUsT O00BEeKTOB Ha HebGe u reorpaduyecKux KOOpPIMHAT
Habmonatensd. Kynemunamus cBetwn. Bummmoe roguyHoe nBmxeHne ConHia.
Oxnuntuka. Bugmmoe nemxkeHume u ¢azsr JIynsl. 3armenus ConHia u JIyHBI

Bpewms u xanennaps.
Crpoenne Conneunoii cucremsi (6 1)

PasButue npencrapnenuii o crpoenun mupa. I’ COLIEHTPHYECKAs CHCTEMA
mupa. CTaHOBIIEHHE TeTHOLEHTPHYECKON CHCTEMBI MUDA. Konduryparmu mianer
H yCIOBHS HX BUIUMOCTH. CHHOAUYECKUN U CHACPUUECKHil (3BE3/IHEIH) IEPHUOLEI

oOpaleHus IIaHeT.

3axoHsl Kemmepa. Onpenenenue paccrosmmit  u pasMepoB Tel B
ConueuHol cucreme. ['opu3oHTaNBHEIN Napaiiake. JIBUKeHHE HEGECHBIX Tel
TOX JEUCTBHEM CWl TAroTeHus. OnpeneneHHe Macchl HeGECHBIX  Tell.
JBroKeHHE HMCKYyCCTBEHHBIX CIyTHHMKOB 3€MIIM M KOCMMYECKHX anmapaTtoB B

ConueuHoM cucTeMe.
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Ilpupoaa tea Coanednoii cuctems! (8 9)

Conmeynast cumcTeMa Kak KOMIUIEKC TeN, HMMEFOLIKX oOrree
npoucxoxaenue. 3emns u Jlyma — goifnas mmamera. KocMmdeckue Tyqn.*
ViccnenoBanus JIyHBI KOCMHYECKMMHM annapatamu. Ilunorupyemsle monmetsr Ha
JIyny. Ilnanetsr 3emHoif rpymmsr. Ilpmpona Mepkypus, Bexeps: u Mapca.
[InaHeThI-rUranTe, WX CILyTHUKH B Koibla. Mansle Tenra COTHEYHON CHCTEME:
aCTCpOMIIb, INAHETHI-KAPIHKH, KOMETEI, METE€OPOUIbl. MeTeOpE, GOommmsl U

METEOPUTEL. AcTeporaHas OmacHOCTE.
Coanue u 3Be31n1 (6 q)

Uznydenne u temmeparypa Commma. CocraB wu crtpoerue ComHifa.
MeTo/p! aCTPOHOMUUECKUX HCCIIeIOBAHMIA; CIIEKTpalbHBIM aHanu3. DOusnyeckue
METOJBl TEOPETHYECKOIO HUCCIIEeIOBaHHU. 3axoH Credana—PBonsnmMana.
Hcrounux sueprun Comnia. Atmochepa Connra. ColHeYHas aKTHBHOCTE U ee
BiusHHe Ha 3emimo. Pomp MarmuTHEIX Tonedt ma Commre. CONHEYHO-3eMHEE

CBA3H.

3BE3MBI:  OCHOBHBIE  (DH3HKO-XUMUYECKHE XapaKTEepUCTUKH H  UX
B3aUMOCBSA3b. I'ONMYHBIA MNapalmakc ¥ paccTOSHHMS 10O 3BE3J. CaeTumocTs,
CICKTp, LBET W TEMIEpaTypa pasiMYHEIX KIAccoB 3Be3d. ekt Homnepa.
JluarpamMma «CIEKTp — CBETHMOCTBY («UBET — CBETHMOCTE»). Maccel u
pasMepsl 3Be3N. J[BoiiHEle M KpaTHBIE 3Be3fbl. | PaBUTALMOHHEIE BOJIHEL

Mopenu 3Be3n. IlepemenHEBIE U HECTauMOHapHble 3Be3nnl. lledemmpr —
Masky BceneHHOH. DBomomus 38e3)1 pasnHdHON Macckl. 3aKOH cMerneHus Buna.

Hama Fanaktuka — Maeunsiii ITyts (2 g9)

Hama Tanaxruka. Ee pasmeps u CTPYKTypa. 3BE3IIHBIE CKOIUICHUS.
Crnvpanenele  pykaBa. Snpo Iamaktuxu.  O6gacTu 3B€31000pa30BaHH.
Bpamenwue Fanaxruku. [Ipo6nema «cKpBITO» Macchl (TeMHast MaTepus).

Crpoenue u 3Boonns Beenennoii (4 1)

PaszHoobpasme mMupa ramaxtuk. Ksazaper. CxomeHust u CBepXCKOILIEHHS

ralakTuk. OCHOBEI COBpeMEHHOﬁ KOCMOJIOTHH. «Kpacnoe CMEIIEHKEe» W 3aK0oH
11



Xab6na. DBomonus Beenennoi, Hecrammonapras Beenennas A. A. ®punmana.
bonbuio# B3prB. Penukrooe m3mydenwe. YcKopeHHne pacumpenus BceneHHOIN.
«TemHas sHeprus» U aHTUTATOTEHHE.

Kusub u pasym Bo Beesennoii (2 u)

[Ipobnema cyIlecTBOBAaHUS KU3HM BHE SeMIIH. YcnoBus, HeoOX0aUMBIE
A pa3sBUTHA XKU3HU. Ilomckm xu3Hu Ha 1raHetax CONHEYHOM CHCTEMEL
CioxHBEIE OpraHHYecKre COCIHHEHHS B KOCMOCE. CoBpeMeHHEBIE BO3MOXHOCTH
KOCMOHaBTHKM W DPAJHOAaCTPOHOMUM I CBS3HM C APYTUMH I[[MBHJIH3AITHSIML
IlnaneTHble CHCTeMBI y Jpyrux 3Besn. UenoBEYeCTBO 3agBISeT O CBOeM
CYILIECTBOBaHHH.
IIpumepHbIii nepevens Ha6r0AeHMi
Ha6/1100eHusI HEBOOPY KEHHBIM IJ1230M
1. OcHoBHBIC co3Be3mUA W Hambonee SAPKUE 3BE3JBl OCEHHEro, 3UMHEr0 M

BECEHHETO Heba. Wzmenenne ux TIOJIOKEHUS ¢ TEYHEHHEM BPEMCHH.

2. lwxenne JIyHE! 1 cMeHa ee das.

12



6. CTPYKTYPA U TEMATHUYECKHI IIAH YYEBHO AUCITUATLINHBI

6.1. Kotn4ectBo 9acoB Ha ocBoeHHe paboueii nporpamMmbl y4e6HO# JHCHHIIHHEDI

MaKCHMAJIbHOH y4eOHOI Harpy3ku 00ydaloImerocs COCTaBIsIeT 54 gaca, U3 HIX:
00s13aTeNIbHOM ayIMTOPHOH yae6HOM Harpysku — 36 gacos,
caMoCTosATeNIbHAasA paboTa obyuarommxcs — 18 yacos.

6.2 O0bem yueGHOM AHCIHITHHEBI M BHIbBI y4eOHoH paGoTsI

Bun y4e6noii padorsr Ob6nbem gacos
MakcumanbHasi yae6Hast Harpy3Ka (Bcero) 54
ObszaTensHas ayqaTopHas yaebuas Harpyska (Bcero) 36

B TOM 4HHCIIE:

1a00paTOPHBIE 3aHATHS

NIPaKTHYECKHE 3aHATHS 6

KOHTPOJIbHEIE pabOTEI -

CamocTosiTensHast paGoTa oGyuaromerocs (Bcero) 18

IpomexyTounas arrecramus B hopme nuddepeHIHpoBaHHOro 3aueTa

13
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7. YAEBHO-METOIMYECKOE U MATEPHAJIBHO- TEXHHYECKOE
OBECIIEYEHHME

OcBoenme mporpamMmsl y4eGHON HUCIHILTHHEL «AcTpoHOMES» Tpebyer
Hanu4us y9ebHoro kabuHera GpU3HKHN.

VYuebno-mMeTonuueckoe u MaTepHalbHO-TEXHUYECKOe obecrieueHre KaGuHeTa:

® y4eOHO-METONMYECKH KOMILIEKC IPEN0AaBaTeNs,
® MyJbTUMEMHHOE  0GOpymoBaHHE:  KOMIKIOTED, IPOEKTOpP,  9KpaH,

WurepaxTusHoe 060pynoBanne SmartBoard

Hudopmanuonnoe obecnedenne o6ygennus. Ilepeuens pexomenayeMbix
Y4eOHbIX H3JaHMIi, JOTOTHHTEILHBIX pecypcos, UnTepHer - pecypcos

OcHoBHas JiHTepaTypa

Boponnos-Besnbsivaaos B. A. Actporomus. 11 kmacc: yuebmuk / B. A.

Boponuos-Bensamunos, E. K. Crpayt. — Mocksa : Hpoda, 2017. - 240 c. — 30 3ks.

Boponnos-Beabamuuos B.A. Actponomus. Bazoseiif yposens. 10-11 kmaccsr :
y4ebruk / B.A. Bopormos- Bemssmuros, E.K. Crpayr.- 7-e u3n., mepecMotp.-
Mocksa : lpoda, 2019.- 238 c. : uir., 8 n. LI8. Bxi.- (Poccuiickuit yue6buux). — 20

3K3.

Jlorsunenxo A. B. ActpoHomus yuebnux / O. B. Jloreurenko. — Mocksa :
KnoPyc, 2020. — 263 ¢. — URL: https://www.book.ru. — Pexwum moctyna: mo

MMOITHCKE.

Msxkumes I'. §I. ®uznka. 11 xnace: y4eOnux/ I'. 5. Msxumes, b. B. Bbyxogues, B.
M. Yapyrus. - 5-e u3n. — Mocksa : I[Ipocsemenwe, 2018. — 436 c.: w1 — 50 5xs.

AcTponomus : yuebHoe mocobue masx CIIO/ A. B. Komomuen [u gp.];
OTBETCTBEHHBIA pemaktop A. B. Konomumen, A. A. CadorOB. — Mockaa :

Wsnarenscteo FOpaiir, 2020. — 293 ¢. — (IIpodeccronansroe 06pasoBanue).

3eB C. A. Actporomus. ConHeuHas cHCTeMa : y4ebHoe mocobue mma CIIO /

C. A. SIzeB ; mox HayuHmoit pemaxumeit B.T. Cypmuna. — 3-e wm3pn., mepepab. u



mon. — Mocksa : Mznarenscteo IOpaiit, 2020. — 336 ¢. — (ITpodeccronansHoe

obpazoBanue).

JonoaHnTeNbHAs JUTEpaTYPa

Jlorsunenxo O. B. Acrponomus. IIpakTukyM™m. : ygeGHO-IpakTHYeCKOe Hocobue /
O. B. JlorBumesxko. — Mockpa : KuoPyc, 2020. — 245 c¢.— URL:

https://www.book.ru. — Pexum JOCTYyIa: O MOMIIHCKE.

Ilepensman $I. U. 3anumarensHas actponomusi / . U. Ilepensman. — Mocksa :

Hsnarenscrso IOpaiir, 2020. — 182 ¢. — (OtxprITas Hayka).
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8. XAPAKTEPHUCTHUKA OCHOBHBIX BUJOB JESITEJIbHOCTH
OBYYAIOIIUXCSI, KOHTPOJIb M OLIEHKA PE3Y.JILTATOB

Conepxanne XapaKkTepHCTHKA OCHOBHBIX BHIOB Y9eGHOH AeATebHOCTH Dopmbl 1
IpPOrpaMMebl obyyaromuxcsi (Ha ypoBHe y4eGHbIX AelicTBHi) MeTOIbI
y4eOHoii KOHTPOJIA H
JHCHHITHHLI OLeHKH
pe3yIbTaToB
o0yuyeHus
Ipexmer O6BACHATE NPUYHHBI BOSHHKHOBEHHS W PasBUTHS acCTpoHOMHMY, | DpOoHTANBHBIH
ACTPOHOMHH
MPUBOMMTE  NPUMEPLI, MOATBEPXKIAIOMIME  JAHHBIE  TIPHUMHEL ompoc
HIUIOCTPHPOBATE  TIPUMEPAMH  NPAKTHYECKYKD  HAIpPABJICHHOCTH
ACTPOHOMHH;  BOCTIDOM3BOIMTE CBEIEHHSA IO HCTOPHH DA3BHTHSA Becena
4CTPOHOMHY, €€ CBA3AX C [PYIHMH HayKaMH H300paKaTh OCHOBHEIE
Kpyrd, — 7nuMHMM W TOuKH  HebecHOH  cepsl  (McrTuumeni | ITncbMeHHAs
(MaTemaTHyecKwi) TOPM3OHT, 3€HHT, Haoup, OTBECHas JIMHMA, | MPOBEpPOYHAs
a3MMYT, BbICOTA); GOPMYIHPOBATE MOHATHE «HeOeCHas chepar pabora
«HebecHrle
KOOP/IMHATEI»
OcHoBsI @opmyJHpoBaTE  MOHSATHE «coseesnuey», onpenenate nosATHe | OPOHTANBHEIM
BpRKTIRCEON «BHIIMMas 3BE3[HAA BEIMYMHAY; ONPENeNsTh PasHHIY OCBEIIeHHOCTelH ompoc
ACTPOHOMHH > 0P P v ? P
CO3laBacMBIX CBETHJIAMH, 110 HW3BECTHBIM 3HAYCHMSM 3BE3IHBIX
BEIMYMH; HCIIONB30BaTh 3BE3[HYKO KapTy Ml IOMCKA CO3BE3MMi M becena
3Be3] Ha Hebe.
DopMyIMpPOBATE  ONpENeNeHHs  TEPMHHOB M TOHATHH «BHICOTA CamocrosiTensn
SBES/IBLY, KYNbMHHAIMA», OOBACHATE HaGIOAAEMblE HEBOODYKEHHBIM as pabota ¢
Thasom IBrkeHHA 3se3 1 CoNHLA HA PasNMYHBIX reorpadyecKux NOABHKHOM
LIHPOTAaX. KapTon

Bocripoussonute onpenenenus TepMUHOB M NOHSTHS «IKJIMIITHKAY,
00BACHITE HabmonaeMoe newkenue COJHUA B TeueHHe rojua;
XapaKTepHu30BaTh OCOOEHHOCTH CYTOYHOro jABmkeHHs CoONHIA Ha

TIOI0CaX, SKBATOPE U B CPEIHUX LUMPOTaX 3eMIIH, HA3BIBATh IPHUHMHEI
H3MEHEHUA IPONIOIDKUTENBHOCTH [HS M HOYH HA PasivyHBIX IIHPOTAX B
TEYEHHE rofa.

DopMyIHMpOBaTh TIOHATHA M ONpPEE/CHHS «CHHOIMYECKU TepHOI»,
«CHIOCPUYECKHE TepHOm»; OOBACHATH HabMIofaeMoe JIBHKEHHE W
Gassr JIyHBL, NpUuUMHBL 3aTMeHMii Jyael u ConHua; onmcHBaThH
TIOPSZIOK CMEHBI JIYHHBIX (ha3.

TEPMUHOB M IOHATHH «MECTHOE

@opMynHpoBaTh  onpeneneHus

3BE3HOTO Heba

IpaxTaueckas
paborta Nel
«Bpems u

KaJleH1aphb»
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BPEMA», <«IOSACHOE BpEMsI», «3HMHEe BpEMA» H «IETHee BpEMA»,

HOSACHATE NPHYHHEI BBENCHUSA HaCOBBIX IOSACOB; aHAIM3UPOBATh

B3aMMOCBA3b ~ TOYHOrO  BPeMEHM M reorpadWyeckoll JOMroThL:

OOBACHATL HEOOXOIUMOCTE BBEJICHHS BHCOKOCHBIX JIET M HOBOIO

KaJIeHAapHOIO CTHIIA.

Crpoenne
Conneunoii
CHCTeMBI

3akoHBI
JBHIKECHHAS
HeGecHbIX Tea

BOCI‘I]JOI’BBOI[I/ITL HCTOpH4YECKHE CBENEHHSA O CTAHOBJIEHUH U

PasBHTHH FeJIHOLIeHTpH"-IECKOﬁ CHCTEMBI 00BACHATE

MHpa,

NeTneo0pasHoe JBHKEHME IUIAHET ¢ HCTIOJb30BAHMEM SMULMKIOB M
1 depenTos.

Bocnpouzeoauts onpeleNIeH s TePMHHOB W NOHATHI

«KOH(MIypalHs [UTaHEeT», «CHHOAHYECKHH W CHIICPHYECKHUH TIepHOIBI
obpamieHus maHeTy.

BOCHpOPBBOJJ,HTB onpeneneHus TEPMHHOB W MOHSITHHA «3JUIHIICY,

«aenuity, «mepurenHity, «Gonbmas W Manas TIOJIYOCh  HJUTHIICAY,
«aCTpOHOMHYECKas eJMHULAY; (OPMY/IUPOBATH 3aKOHEI Keruiepa.

DopmMyHpoBaTH OIIpefieNeH s TEPMUHOB H IIOHATHIA

«TOPH30HTANIBHEIH Napajiakey, «yriaoBele pasMephl  OGBEKTaw;

NOACHATE  CYITHOCTH METOIa OnpeneeHus PacCTOAHHI 1o

napaiiakcam CBCTHIJI, pPagHOJIOKAIIMOHHOTO M €T0da H MeTona

JIa3€PHOH JIOKALMH;  BBIMHCIATE  PACCTOSHHE 0 IUIaHeT 1o
TOPU3OHTATBHOMY Napaiakcy, a UX pasMepsl 1o YIIIOBBIM pasMmepam H
PaCCTOSHUIO.

Omnpenenarts Maccel IaHeT Ha OCHOBeE TPETBEro  (YTOYHEHHOTO)
3akoHa Kernepa; onmceiBate mBmkenus Ten ConHeunol CHCTEMBI T0J
JCHCTBHEM CHJI TATOTEHHS 1o opburam ¢ PasIHYHBIM
IKCLEHTPUCHTETOM; OOBACHATh NPHYMHBI BO3HHKHOBEHIS MIPHIHBOB
Ha 3eMIle ¥ BO3MYIUEHHH B ABIKeHHH Ten CONHEYHOM CHCTEMBI.
0cOoDEHHOCTH

Xapakrepuzopats ABHXKEHMs (Bpems crapra,

TPaeKTOPHH TOJIETA) M MaHEBPOB KOCMHYECKMX anmapaToB i
ucciaenoeanus ten CoJHEYHOM CHCTEMBI; OIMCHIBATE MaHeBDHI,
HEOOXOZMMBIE 1T 10CA/IKM Ha MOBEPXHOCTh TUIAHETE! MK BBIXOZa Ha

OpOHTY BOKpYT Hee.

OpoHTATEHBIH

ompoc

becena

IIpaktryeckas
pabora2
C KapToi
3BE3HOTO

Heba

Pemenue zanau
JJIS TIOATOTOBKH
K EI'3 no

busuke

Ilpupona ren
Couneunoii
CHCTEMBI

DOpMyTHPOBATE OCHOBHBIE ITOJOKEHHS FUIIOTE35! O dopMupoBanum

ten ConHeuHoH CHCTEMBI, AHAM3HPOBATE OCHOBHBIE NONOXKEHHA

COBPEMCHHBIX TIPEJICTABNEHMH O NPOMCXOXOEHHH Tenl CONHEYHOM

CHUCTEMBEI, HCIIONIB30BATE TIONOXKEHHA COBPEMGHH()ﬁ TEOpHH

NpoHcxXoxaeHusa Ten CoHEeYHOH CHETEMBI.

DpoHTATBHEIH

ompoc

Becena
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XapakrepuzoBaTs 3emMiM; mepedMciaTe  OCHOBHBIE

npupony
(usnyeckue ycnoBus Ha noBepxHOCTH JIyHBI; OOBSCHATL pasindms
ABYX THIIOB JIyHHOH MOBEpPXHOCTH (MOpei u MaTEepPHKOB); O0BIACHATE
MPOLECChl  (POPMHUPOBAHHA  [OBEPXHOCTH Jlyast m  ee penvedpa;
TIEPEYHCIIATE Pe3yNbTaThl

HCCICIOBAHHH,  TPOBEIEHHBIX

ABTOMATHYeCKMMH aNmnapaTaMd W acTPOHABTAMUY XapaKTepH30BaTh
BHyTpEHHEE CcTpoeHMe JIyHEIL, XMMHYecKHi cOCTaR JIYHHBIX [IOPOL.
NCPEUUCTIATE OCHOBHBIC XapaKTEPHUCTUKH IUTAHET, OCHOBAHHS 171 uX
PA3IC/ICHNS Ha IPYMIIBI, XapaKTePH30BaTh IUIAHETH! 3eMHOM IPYIIIBL B
TIAHCTBI-TUTaHThI, OOBACHATL NPUYUHBI WX CXOICTBA M pasmuyms.
VkaseaTe

napaMeTpbl CX0OCTBa BHYTPEHHETO CTPOCHHA H

XAMH4YECKOI0 COCTaRa IUIAHET 3eMHOIl

pensed

ocobeHHoCTH BYJIIKAHHUYECKOH AEATENbHOCTH H TEKTOHMKM Ha MiiaHeTax

TpYIIIbI;

3€MHOH  TIpynmsl;

XapaKTepH30BaTh

NOBEPXHOCTEH  ImUiaHeT 0bBACHATE
3€MHOH TIpYINBL; ONHMCHIBATE XaPaKTCPUCTHKHM KKTOH M3 ILIaHer
3EMHOH IPyIIbL.
Y napameTpel CXONCTBAa BHYTpeHHero CTPOCHHS M XMMHYECKOTO
COCTaBa IIAHET IWIaHTOB; ONMCHLIBATL XapAKTEPHCTMKH KaKIOH M3
TUIAHCT-TUTAHTOB; XapaKTEPH30BATh MCTOYHMKH SHEPIHH B HeJpax
TUIAHET; OIHMCBIBATE OCOGEHHOCTH 0GIAYHOTO OKPOBA U atMocdepHoii
4HATTM3HPOBATh OCODEHHOCTH — MPHPOMBI
hopMyaHpoOBaTH

XapaKTepH30BaTh CTPOEHHE M COCTAB KOJIEL] IINTaHET-TUTaHTOB.

LUHMPKYJIALUMHE; CITyTHUKOB

NNaHEeT-THTaHTOB; NOoHATHE «ILITaHeTa;

Onpe,ueﬂa"rf, NOHATHE «ILIAaHETa», «Majas TUTa”HeTa, «acCTEPOHI,

«KOMETa»; XapaKTepH3oBaTk Manble Tena CoONHEYHOM CHCTEMEL;
OTHCHIBATE BHEINHHH BHJ M CTPOGHHME ACTEPOMIOB H KOMET, OBBICHATE
TIPOLECCEL, POUCXONSIIME B KOMETE, IPY H3MEHEHHH e PaccTOSHHUA OT
ConHua; aHaM3HpOBATH OPGUTE! KOMET.

Onpenenars noustus «meteopy, «METEOPUT», «OONMHIY; ONUCHIBATEH

IOCTIEACTBHA NaJeHHA HA 3eMITI0 KPYTIHBIX METEOPHTOB.

Temaruyecknii
TecT «CHUcTeMa

3emns-JIyna»

Temaruueckuit
TecT «CTpoeHue
Conueynoii

CHCTEMBI»

Pemenne 3anay
IJ14 TIOATOTOBKH
k EI'D o

buznke

Connne u
3BE3/bI

Ob6wsicuare pusuyeckyro CYLIHOCTb HCTOYHHKOB 3Heprun ComHIA U
3BE3; ONMCHIBATL TMPOLIECCHl TEPMOSLEPHBIX —peakimii NIPOTOHHOI'O
Uukia; OoOBACHATH Ipouecc mMepeHoca SHepruu BHyTpH CojHIa;
ONHCEIBATE CTPOCHHE COJIHEYHOH aTMOChepsI;

[Moscusats IPaHyJSAIHIO Ha [OBEPXHOCTH ConHua;
XapaKTEpPH30BaTE CBOHCTBA CONHEYHOH KOPOHBI; PACKPHIBATL CIIOCOBHI
oOHapyXeHMS  moTOKa

COJIHEYHBIX  HEHTPHHO; 06OCHOBBIBATEH

SHAYCHHE OTKPLITHA COJHEUHBIX HEHTPUHO 11 BU3MKY U acTPOpH3HKH.

OpoHTANBHEIH

ompoc

Becena
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Iepeuncnars NpHMEPEl  TMPOSBIEHUS COJHEYHOM  AKTHBHOCTH
(conneunble mnaATHA, IPOTYOEpaHLIBI, BCHBILIKH, KOPOHANBHbIE BBIOPOCEL
MacChl); XapaKTepH30BaTh TOTOKM COJIHEYHON IIa3MBl; ONMCEIBATH
OCODEHHOCTH MOCNEACTBHH BIHMSAHHA COJIHEYHOM aKTHBHOCTH  Ha
MarHuTocepy 3eMiIM B BHAE MATHUTHBIX Oypb, MONSPHBIX CHUAHMIL;
HX BIHSHHE HA pajguoCBA3b, cOOM B JIMHUAX 37IeKTponepenayy;
HA3BIBATE NEPHO H3MEHEHHS COMHEYHOH AKTHRHOCTH.
XapakTepH3oBaTh 3BE3NBl KK IPHPOJIHBIH TEPMOSIEPHBIH peakTop;
ONPEACNIATE IIOHATHE  «CBETHMOCTD 3BE31BIY; MIEPEUHCIATE
CIICKTPANbHBIC KIACChl 3Be3l; OOBACHATH colepiKaHHe JyarpaMMel
CCHEKTp — CBETHMOCTBY»; [aBaTh OINpEJECHHA TMOHITH «3BE371aN,
«JIBOHHBIE 3BE3MBI», KKPATHBIE 3BE3BI.
Xapakrepuzosats Ledeumsl Kak NpHPOIHEIE  aBTOKOIeDAaTebHEIE

CHCTEMBI, OOBLACHATH 33aBMCHMOCTE  «MEPHOA — CBETHMOCTH »,

AaBathb  ONpENENCHHE  TOHATHS  «3aTMEHHO-IBOWHAs  3Be3dan,
XapaKkTCpu30BaTh SBIEHMA B TECHBIX CHCTEMAaX JBOMHEIX 3Be3] —
BCIIBILIKH HOBEIX.

OBBACHATL 3aBHCHMOCTE CKOPOCTH 1 MPONO/BKUTENBHOCTH SBOJIIOLHN
3BE3NL OT MX MACCHI; PaCCMATPHBaTh BCIBILIKM CBEPXHOBOM Kak 3Tam
SBOJIIOLMA 3BE3NIEI; OOBACHATE BAPHAHTHl KOHEYHBIX CTAAMH SKH3HU
3Be3nt (Genble Kapnuky, HeHTpOHHSbIE 3B€37bl, MYJILCAPHI, YEpHBIE
ZBIPBI); OIACHIBATE TIPHPOLY OOGBEKTOR HA KOHEUHOH CTAIHH IBOJIIOLIHH

3BE31.

Bremonaenne
YIPaKHEHUH ¢

obcyKIeHHeM

TeMarnueckuii

tecT «ComHie»

Tematuueckuii
TeCT
«OcHOBHEIE
XapaKTePUCTHKH

3BE3DY

3anauu ang
TMOJITOTOBKHU K

EI'3 no ¢usuke

Hama
lagakTaka —
Muneunsiii Ilyts

OnuceiBate  cTpoeHMEe 1 CTpykTypy lanaktmkm; mnepeuncnsTs

00BEKTHI IIOCKOH U chepuueckoit NOJICHCTEM; OLIEHHBATH pasMepHI

FBII&KTHRH; MNOJACHATE [BIKEHHE W pacnojoxeHue Com-ma B

l'anaxruke; Xapakrepusosats smpo u CNMpanbHble pykaBa [amakTuk;

XapaKTepusOBaTk  NpPOLECC  BpallleHWss | aNaKTHKH; TOSCHSTEH

CYHIHOCTB NPOBJIEMBI CKPBITOH Macehl.

XapaKTepu3oBaTh paJHOM3TyYeHHE MEK3BE3IHOIO BELIECTBA W ero
COCTaB, 001aCTH 3B€31000pa30BaHMs; ONUCHIBATH METOMIBI obHapy eHus
OpTaHMYECKHX — MOJEKYJ; pacKpelBaTh  B3aMMOCBA3b  3Be3l U
MEXK3BE3/HOH CPe/Ibl; OMMCHIBATH Mpouece (GOPMHUPOBAHHS 3BE3] M3
XOIOIHBIX  rasoNbUICBBIX  OONAaKoB;  ompemensTh HCTOYHHK
BOSHHUKHOBCHHS IJIAHETAPDHBIX TYMaHHOCTEH Kak OCTATKM BCIIBIIIEK

CBEPXHOBBIX 3BE€3]1.

OpoHTaNLHbIH

ompoc

Becena

Bamaun ans

IIOATrOTOBKH K

EI'2 no ¢uzuxe

Crpoenne u
3BOJIIOIAS

@opMynHpPOBaTE  OCHOBHBIE [IOCTYJIATHI obweii TEOPHH

OpOoHTANLHEIH
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Beenennoii

OTHOCHUTENIbHOCTH;  ONpenensTs XapaKTEPUCTHKH  CTallHOHAPHOM
Bceenennoii A. OHHITENNa;  onmchbiBaTE OCHOBBI 1151 BBIBOJA
A. A. Opummana o HECTalMOHapHoCTH  Bceenmennodi;  moscusTs
TIOHATHE «KPacHOe CMelieHHe» B CHEKTPAX TraNaKTHK, MCIIONB3Ys
AL OOBACHeHH  3ddekT Homnepa, u ero smauenme TSt
TIONTBEPXKACHHS  HECTALMOHAPHOCTH Bceenennoii; XapaKTepH30BaTh
TIpOTIecC  ONHOPOAHOTO M M30TPOMHOrO pacmmpenus Bcenennoit;
dopmyHpoBats 3akon Xa66a.

DOpMyIHPOBATE CMBICT THNOTE3E! I'. A.Tamoga o rops4eM Hayaje
Beenennoii, o6ocHosbate  ee CNPaBeNTMBOCT M IIPHBOMUTE
TIOATBEPIKACHHE; XaPaKTEPH30BATE MOHSTHE «PEIMKTOBOE M3ITyYeHHEN,
OIHCBIBATE  OOINHE  MONOKEHHS TeopuH  bomsimoro B3DEIBA;
XapaKTepusoBaTk  mpomecc  o6pasoBaHHs XUMHYECKHX 3JIEMEHTOB;
OIIICEIBATDL HAYYHblE THITOTE3Bl CYIIECTROBAHHS TEMHOH SHEpPrum wu

ABIIEHHSA aHTUTATOTEHMS.

oTpoc

Becena

Kuzns u pazym
B0 Beenrennoii

Hcnone3oBats 3manus o METOMaX HCCIENOBAHHUS B aCTPOHOMMH;
XapaKTePH30BATE COBpeMeHHOoe COCTOsIHHE rpobiieMsl
CYIIECTBORAHMS KHU3HH RO Bcenennoii, YCIOBHs, HeoOXOomuMble s

PA3BHUTHS >KU3HU.

Brimonnenwne
HCCIIeA0BAaTENbC

KOro npoexkra
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