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HHOACHUTEJBbHAA 3AIINCKA
Pabouas nporpamma cocTaBiieHa Ha OCHOBE:

e ®degepanbHOrO TOCYJAPCTBEHHOTO 00OpPa30BaTEIbHOIO CTaHJapTa OCHOBHOIO OOMIero 00-
pa3oBaHMs, YTBEPXKIEHHOTO NpHUKazoM MuHHcTepcTBa o00pa3oBaHus M Hayku PO
or 31.05.2021 N 287,

® OCHOBHOW 00pa30BaTeIbHON MporpaMMbl cpeaHero obmero ooOpasoBanuss MBOY
«COIINel» nrr. XKewapr,

e yyeOHoro urana MbOY «COII Nel» nrt. XKemrapr,

e PabGouas nporpamma k YMK b. A. Boponnoa-BenssimunoBa, E. K. Ctpayra : yueOGHO-
metoaudeckoe nocodue /E. K. Ctpayr. — M.: llpoda, 2017. YuyeOuuk «Actponomus. ba-
30BBIA ypoBeHb. 11 Kiacc» aBTOpOB b. A. BoponnoBa-Benssmunona, E. K. Ctpayra
IpoIIeN YKCIepTUu3y, BKIoueH B denepanbHblil epeueHs U 00ecreurnBaeT 0CBOEHUE 00-
pa3oBaTebHON MTPOTrpaMMBbl CPEAHETO 00IIero 00pa3oBaHusl.

[To xanengapuomy yuedHOoMy rpaduky Ha 2022/2023 y4yebnsrii roa g 11 kinacca usyueHue
aCTpPOHOMHUHU OTBOAUTCS 1 "yac B Hezemnto B epBoM nonyroauu (34 yaca 3a rop)

OBLIME LHEJAU U 3AJIAYHN
AcTpoHOMHS B POCCHHCKOH IIKOJIE BCET/Ia paccMaTpUBalach Kak Kypc, KOTOPBIi, 3aBepias (hu-

3UKO-MaTeMaTHYeCKOe 00pa30BaHUE BBIMTYCKHUKOB CPEIHEH IIKOJbI, 3HAKOMUT HX C COBPEMEH-
HBIMH TIPEJICTABIICHUSIMHU O CTPOSCHUH U ABOJIIOIMH BcelleHHO# U criocoOCcTBYeT (hOpMHUPOBAHHIO
HAay4YHOT'O0 MUPOBO33peHUs. B HacTosIIee BpeMsi BaKHEUITUMU 3aa4aMUi aCTPOHOMUU SIBIISTIOTCS
dbopMHUpOBaHKE TIPEACTABICHUI O €IUHCTBE (PU3NUECKUX 3aKOHOB, ACHCTBYIOIIMX Ha 3eMJie U B
OesrpannvHOl BceneHHOM, 0 HEMmpephIBHO MPOMCXOAIIEH SBOJIONMK HAIIeH TUTAHETHI, BCEX
KOCMHUYECKHUX TEJ U UX CUCTEM, a TaKkxke camoi BceneHHON. ACTpoHOMUS SIBISETCS MPEIMETOM
0 BBIOOPY U pean3yeTcs 3a CYeT MIKOIBHOTO WM PETHOHAIBHOTO KOMIIOHEHTA.

eau u 3agaun:

® OCO3HAaHUE MPUHLUIHUAIBHONW POJIM ACTPOHOMHUHM B IMO3HAHUU (YHAAMEHTAJIBHBIX 3aKOHOB
IpUPOIbI U HOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA;

e npuoOpeTeHue 3HaHUH 0 pu3nyeckol MpUpoJie HEOECHBIX TNl U CUCTEM, CTPOCHMS M 3BOJIO-
nuu BceneHHOH, NpoCcTpaHCTBEHHBIX U BpEMEHHBIX Maciutabax BceeneHHoll, Hanbonee Bax-
HBIX aCTPOHOMHMUYECKUX OTKPBITHUSIX, ONPEICTUBIINX PA3BUTUE HAYKU U TEXHUKU;

® OBJIa/ICHHE YMEHUSMHU OOBSICHITH BUTUMOE TOJIOKEHUE U JABM)KEHHE HEOECHBIX TeJ MPUHIIH-
aMH OINpe/IeTIeHNs MECTOMOIOKEHUSI 1 BPEMEHU 10 aCTPOHOMMUYECKUM OOBEKTaM, HaBBbIKA-
MU MPAKTUYECKOTO HCIIOJIb30BAHUSI KOMIBIOTEPHBIX MPHJIOKEHUN AJIs ONpenereHus] BHUIa
3BE3/IHOTO HeOa B KOHKPETHOM IYHKTE JUIsl 3aJaHHOTO BPEMEHH;

® Dpa3BUTHE MO3HABATEJbHBIX WHTEPECOB, MHTEJUIEKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npoliecce NpUOOPETEHHs 3HaHUI 110 ACTPOHOMHUU C UCTIOJIb30BAHUEM PA3IMUHBIX HCTOUHHKOB
nH(OpPMallMU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTU;

® JICTI0JIb30BaHUE NMPHOOPETEHHBIX 3HAHUM U YMEHUH /IS pelIeHus MPAaKTUYECKUX 3a/1a4 IMOBCe-

JIHEBHOM KH3HHU,

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS;

(hopMHUpPOBaHHE HABBIKOB WCIOJIb30BAHUS E€CTECTBEHHOHAYYHBIX W OCOOEHHO (HU3HKO-

MaTeMaTHYECKUX 3HAHUHM Ui OOBEKTHBHOIO aHAIM3a YCTPOMCTBA OKPYXKAIOIIET0 MHpa Ha

pUMepe TOCTHKEHUN COBpEMEHHOU acTpo(U3UKH, aCTPOHOMHUH U KOCMOHABTUKH.



B mpomecce oOydeHus: acTpoHOMHUM oOecneurBaeTcsi (OPMUPOBAHUE Yy IMTKOJILHUKOB €CTe-
CTBEHHOHAYYHOW I'PaMOTHOCTH, KpPEaTHBHOTI'O MBIIUICHHUS, 100adpHON KomnereHmu. Cxema
€CTECTBCHHOHAYYHAs! TPAMOTHOCTh  (TIOTPEOHOCTh — II€JTh — CIOCO0 — Pe3yibTaT) MO3BOJISET
Han0oJiee OPraHUYHO PEIIaTh 33aJa4d YCTAHOBJICHHS CBs3eil MKy 00pa3oBaTENbHBIM H JKU3-
HEHHBIM TPOCTPAHCTBOM, 00Pa30BaTEIbHBIMU PE3YJIbTaTaMU, IOTYYCHHBIMU MIPU U3YUYEHUH pa3-
JMYHBIX TPEIMETHBIX O0JIACTEH, a Takke COOCTBEHHBIMH OOpa30BaTEIbHBIMU pE3yJbTaTaMu
(3HaHUSAMU, YMCHHUSIMH, YHUBEPCATBHBIMH YICOHBIMH JICHCTBHUSIMHU U T. JI.) M )KU3HECHHBIMH 3a/1a-
yamu. Kpome Toro, cxema ecrecTBEeHHOHAYYHAsi TPAMOTHOCTh TI03BOJISIET BBOJIUTH B 00pa3oBa-
TEJIBHBIN MPOIECC CUTYAIMH, JAIOIIIE OTBIT MPUHSITHS IParMaTUYHbBIX PEIICHUH Ha OCHOBE CO0-
CTBEHHBIX 00pa30BaTEJIbHBIX PE3YJIbTATOB, HAUMHAS OT PEUICHUs OBITOBBIX BOIPOCOB U 3aKaH-
YHMBas PEIICHHEM O HANpaBJICHUSAX HPOAOIDKEHHS OOpa30BaHUS, MOCTPOCHHUEM KaphEpHBIX U
KU3HEHHBIX IJIaHOB. TakuMm 00pa3oM, MpeIMeTHbIE 33Ja4ll B Kypce acTpOHOMHHM B (hopmate
PISA no3BossieT (opMUpOBaTh Y 00yUJaAIOMIUXCS PECypC MPAKTUYECKUX YMEHUH U OIbITa, HEOO-
XOJMMBIX JUIS Pa3yMHOW OpraHM3allid COOCTBEHHOW JXWU3HH, CO31aéT YCIOBHS JUIS Pa3BUTHSI
WHUIIMATUBHOCTH, U300pETaTeIbHOCTH, THOKOCTH MBIIIICHHSL.

MecTo yuyeOHOro npeaMera B y4eOHOM ILIaHE

N3yuenue kypca paccuutano Ha 34 yaca. [Ipu mianupoBaHuu 2 4acoB B HEJENIO KypC MOMKET
OBITH MpOWJEH B TeUeHHE mnepBoro nosuyroaus B 11 kmacce. BaxkHyto posib B OCBOEHMM Kypca
UTPAIOT MPOBOMMEBIE BO BHEYPOUHOE BpeMs cOOCTBEHHBIE HabmoAeHus ydammxcs. Crnennduka
IUTAHUPOBAHMSL ITUX HAONIOJICHUH onpeniensercs IByMs oocTosTenbcTBaMu. Bo-niepBbIx, oHM (32
UCKIoueHneM Habmoaenuit CosHIa) TOJKHBI IPOBOIUTHCS B BEUEpHEe UM HOUHOE BpeMs. Bo-
BTOPBIX, OOBEKTHI, MPUPOJIa KOTOPBIX M3y4yaeTcs Ha TOM WIM MHOM YpPOKE, MOTYT OBbITb B 3TO
BpeMsl HeJIOCTYIHBI JUTsl HaOmoneHuit. [Ipn mianupoBanun HabMOAeHUH STUX 00BEKTOB, B OCO-
OEHHOCTH IIJIaHET, HCO6X0)II/IMO YUYUTBIBATE YCIIOBUA UX BUAUMOCTH.

COJEP)KAHUE KYPCA
AcCTpOHOMHUS, €€ 3HAYCHHE U CBA3b C IPYTHMH HAYKAMH.

AcTpoHOMUS, €€ CBA3b C ApyrumMu Haykamu. CTpykTypa u maciutadsl Beenennoit. OcobenHocTr
ACTPOHOMMYECKHX METOOB HCCIe0BaHMs. TelecKonbl U paanoTenaeckonsl. BeceBoaHoBas act-
POHOMUSI.

HpaKaneCKne OCHOBBI aCTPOHOMMUH.

3Be3/1bl U CO3BE3Ms. 3BE3AHbIE KapThl, IJI00YCHl U aTiackl. BuanMoe NBM>KEHUE 3BE3] HA pas-
JUYHBIX Teorpaduyeckux mupoTax. KympmMuHamus cBeTwsl. Buaumoe roauyHoe ABMKEHHE
Connua. Oxmunruka. JIprwkenue u ¢aspl JIynsl. 3atmenus Connna u Jlynsl. Bpems u kxanen-

Japhb.
Ctpoenue Co/iHEUHOM CHCTEMBI.

Pa3Butne npeacraBieHuil 0 cTpoeHUMH Mupa. ['eonenTpudeckas cucreMa Mupa. CTaHOBIIEHUE
reJInoleHTpudeckor cuctembl Mupa. Kondurypanuu ninaner u yciaoBus ux Bugumoctu. CuHo-
JTUYECKUNA U CUACPUUYSCKHI (3BE3/IHBIN) mepruoasl oOpamieHus mianet. 3akonbl Kemepa. Ompe-
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JIETICHUE PacCTOAHUN U pa3MepoB Ten B ConHeuHOW cucTteme. ['OpU30HTANIbHBIMN Mapajliakc.
JIBmkeHne HeOECHBIX TeJl TOJ JecTBUEM cui TAToTeHus. OrnpeeneHne Macchl HEOECHBIX Te.
JIBuKEeHME MCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM M KOCMHUYECKHUX anmnaparoB B CONHEYHOU cucTe-
Me.

IIpupona tesa ConHe4HOI cHCTEMBI.

CousiHeyHas cucTeMa Kak KOMIUIEKC Tell, UMEIOIIUX o0Iee mpoucxoxaeHue. 3emius u Jlyna —
JnBoMHasA 1uia”era. Mccinenosanusa JIyHel kocMuYecKuMU anmaparaMmy. [Iunotupyemsie mouaeTsl
Ha JIyny. Imaners! 3emuoM rpymmsl. [Ipupona Mepkypus, Benepst u Mapca. [IimaneTsI-TuranTsi,
UX CIYTHUKH U KoJbla. Manble Tena COJHEYHON CUCTEMBI: aCTEPOM/IbI, IIJIaHEThI-KApJIUKH, KO-
METBI, METEOPOUIbI, METEOPBI, OOJIN]IBI U METEOPUTBHI.

CoJiHIiie 1 3Be31bl.

N3znyuyenue u temneparypa Cosnua. CoctaB u ctpoenue Comnnua. Mcrounuk ero sHepruu. At-
moctepa Connna. CoaHeYHast aKTUBHOCTD M €€ BIMSHUE Ha 3eMITI0. 3BE3]Ibl — JaJIeKhe COJTHIIA.
[opnyHbI Mapauiake U paccTosHUS 10 3Be3A. CBETUMOCTh, CIIEKTp, BET M TEMIIEpaTypa pas-
JMYHBIX KJIacCOB 3Be3[. JlmarpaMma «CrHeKTp — CBETUMOCTB». Macchl U pa3Mepsl 3Be3a. Moe-
nu 3Be3. [lepemennbie 1 HecTarmoHapHbie 3Be3/bl. Lledenap — masiku Beenennoit. DBomonmst
3B€3/1 PA3JIMYHON MacChl.

Ctpoenue u 3Bo0NUA BeesieHHON.

Hama I'anaktuka. Ee pa3mepsl n cTpykrypa. /[Ba Tumna nHacenenus ['anaktuku. Mex3Be3nHas
cpena: ra3 u neuib. CriupanbHble pykaBa. SAapo [amaktuku. O6nacTu 3Be31000pa3oBanus. Bpa-
menue ["anmaktuku. [IpoGiema «ckpbiToit» Maccel. PasHooOpaszue Mupa ramaktuk. KBazapbl.
CkomieHus ¥ CBEPXCKOIUIEHH rajakTUK. OCHOBBI COBpeMeHHOM kocMounoruu. «KpacHoe cme-
mieHue» 1 3akoH Xa06na. Hecranmonapnas Bcenennas A. A. @puamana. bosbmoii B3peiB. Pe-
JMKTOBOE M3JIydeHHUeE. Y CckopeHue pacmupeHus Becenennoil. «TeMHas sHeprus» v aHTUTATOTE-
HUE.

7Ku3ub 1 pasym Bo BeesreHHoi.

[IpobGnema cyriecTBOBaHUS XU3HU BHE 3eMJIH. Y CJIOBHS, HEOOXOAMMBIC NJIsi PAa3BUTHUS >KH3HHU.
[Toucku xu3uu Ha 1iaHerax ConaHeyHOU cucteMbl. CIOXHbIE OpPraHUYECKHE COEAMHEHUs B
kocMoce. COBpeMEHHbIE BOBMOKHOCTH KOCMOHABTHKU M PaJMO - aCTPOHOMUU JJIS CBS3H C JIPY-
TUMU TUBHIM3alUAMU. [[1aHeTHbIe cucTeMbl y Apyrux 3Be3/1. YeaoBe4ecTBO 3asiBISIET O CBOEM
CyILIECTBOBaHUH.

Hna}mpyeMble pe3yabTaThbl: IUYHOCTHBIC, METAIIPECAMETHLIC U IIPEAMETHDLIC

JIMYHOCTHBIMHU pe3y/IbTaTaMM OCBOCHHUS Kypca aCTpOHOMHH B CpeHeH (IOTHOI) IIKOJIe sB-
JSIOTCS:

— dbopMUpOBaHHE YMEHHUS YIPABIATH CBOEU TO3HABATEIHLHOW MAESITENHbHOCTHIO, OTBET-
CTBEHHOE OTHOIIIEHUE K YYEHUIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHUIO U CaMO0OOpa30Ba-
HUIO, a TAK)KE€ OCO3HAHHOMY TMOCTPOEHHUIO UH/IMBUYyaTbHOM 00pa30BaTeIbHOM 1€ATEIbHOCTH Ha
OCHOBE YCTOMYMBBIX [T03HABATEIILHBIX HHTEPECOB;



- ¢dbopmMHpoBaHKE MO3HABATENFHON M MH(POPMALIMOHHOHN KYJIbTYpBI, B TOM YHCIIEC HaBBIKOB
CaMOCTOSITEIbHOW pabOThl ¢ KHUTAMH M TEXHHYECKHUMHU CPEJICTBAaMU MH(DOPMAIMOHHBIX TEXHO-
JIOTHii;

- (dhopmupoBaHKe YOEKISHHOCTH B BO3MOXXHOCTH TO3HAHMSI 3aKOHOB IPUPOJBI M UX HC-
MOJIb30BaHHUs Ha 0J1aro pa3BUTHS YEIOBEUESCKOM IMBUITH3AIINN;

- (hopMHUpOBaHKHE YMEHUS HAXOJUTh aJCKBATHBIC CIIOCOOBI MTOBEACHUS, B3AaMMOICHCTBUS 1
COTPYAHHYECTBA B Tpoliecce yueOHOH M BHEY4YEOHOW JEATEIHLHOCTH, MPOSIBIATh YBAXKHUTEIBHOE
OTHOIICHHUEC K MHCHUIO OIIIIOHCHTA B XOJI€ O6Cy)KI[eHI/ISI CIIOPHBIX HpO6JIeM HAayKH.

Memanpeomemmnbie pe3yabTaThl - GOPMUPOBAHUE YHUBEPCATBHBIX YUeOHBIX aAeicTBuil (YV /I).
MertanpeameTHbie pe3yabTaThl OCBOSHHUS MPOTPAMMBI IIPEIOIaraT:

— HaXOJUTh MPOOJIEMY HCCIENOBaHUS, CTAaBUTh BOIIPOCHI, BBIABUTATH THUIOTE3Y, Mpeiyia-
raTh aJbTCPHATHUBHBIC CIIOCOOBI PEIICHUs MPOOJIEMbl M BHIOMpATh W3 HUX HamOoiee d(hPpexTrB-
HBIH, KIaccu(PUIUPOBaTh 0OBEKTHI UCCIICOBAHMS, CTPYKTYPHUPOBATh U3yUaeMblii MaTepral, ap-
TYMEHTUPOBATH CBOIO MO3UIIHIO, POPMYIHPOBATH BHIBOABI U 3aKIIOUYCHHUS;

— aHAJIM3UPOBATh HAOIIOAaEMbIE SIBJIICHUS U OOBSCHATH MPUUYNHBI MX BOZHUKHOBEHUS;

- Ha TPAKTHKE MOJIH30BATHCSI OCHOBHBIMH JIOTHYECKUMU

- MpUEMaMH, METOJaMH HaOJIFOICHUS, MOJICITHPOBAHUS, MBICIICHHOTO KCIIEPHUMEHTA, TPO-
THO3UPOBAHUS;

— BBITIOJTHSATH MIO3HABATEIbHBIC U IPAKTUYECKUE 3a]JaHHs], B TOM YHCIIE IPOCKTHHIE;

— U3BJIEKaTh UH()OPMALIUIO U3 PA3UYHBIX UCTOUYHUKOB (BKIIOYAs CPEJCTBA MacCOBOMl MH-
(dbopMaIuu 1 HHTEPHET-PECYPCHI) M KPUTHICCKHU €€ OIICHUBATH;

— TOTOBUTH COOOIIEHUSI U MPE3CHTAIMU C HCIOJIB30BaHUEM MaTepHUaoB, MOTYYEHHBIX U3
WuTepHeTa U IpyruX HCTOYHUKOB.

Pezynamuenvie YY/I.

- HaXo/JuTh MPOOJIEeMy HCCIEOBaHUs, CTAaBUTh BOIPOCHI, BBIABUIaTh TMIOTE3Y, Mpelyia-
raTb aJbTEPHATUBHBIE CIIOCOOBI peIIeHus MpoOsieMbl U BBIOMpaTh U3 HUX HauOosee 3¢ ¢heKTus-
HBIH.

Ilo3nasamenvuvie YY/I:

- KJIacCU(UIUPOBATh OOBEKTHl HCCIEAOBaHUS, CTPYKTYpPHUPOBaTh U3y4yaeMbli MaTepuail,
(GbopMyIUpPOBATH BBHIBOJIBI U 3aKIHOUYECHHUS;

- Ha TMPAKTUKE MOJIb30BATHCS OCHOBHBIMH JIOTHYECKUMH MPUEMaMHU, METO/laMU HaOro/ie-
HUs1, MOZACIIUPOBAHNUS, MBICJICHHOT'O DKCIIEPUMEHTA, IPOTHO3UPOBAHMS;

- aHAJIM3UPOBATh HAOIIOAaEMbIe SIBJICHUS U OOBSCHATh MPUYMHBI UX BOZHUKHOBEHUS;

- BBIITOJIHSATH [IO3HABATEIIBHBIE U MIPAKTUYECKUE 3aJaHNS;

- U3BJIEKaTh UH(OPMAIMIO U3 PA3IMYHBIX UCTOYHUKOB (BKIIIOYAsl CPEJICTBA MACCOBOM HMH-
(dopmanuu 1 UHTEPHET-PECYPChl) M KPUTHUECKHU €€ OLIEHUBATD;

- TOTOBUThH COOOIEHUSI U MPE3EHTALMU C HCIOJIb30BaHUEM MaTepHajoB, MOJYYEHHBIX U3
WHTepHeTa U Ipyrux UCTOYHUKOB.

Kommynuxamuenwie YY/I:

- APTYMCHTUPOBATHL CBOIO MMO3UIHIO.

IIpeaMeTHbIe pe3yJbTAaThl U3yUYEHUS ACTPOHOMUHU B CpeHEN (ITOJIHOM) IIKOJIE TPEICTABICHBI B
coJiepkaHuu Kypca 1o temam. O0ecneunTh JOCTHKEHHE MIaHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
OCHOBHOI 00pa30BaTeIbHON MPOTpaMMBbI, CO34aTh OCHOBY JUISI CAMOCTOSITEIBHOTO YCIEIIHOTO
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YCBOEHHSI O0YYaIOIIUMHUCS HOBBIX 3HAHWW, YMEHUH, BUJIOB M CIIOCOOOB JEATEILHOCTH JOJKEH
CUCTEMHO-/IEITEeIbHOCTHBIN moaxoa. B cooTBeTcTBUM ¢ 3THUM MOJAXOAOM HMMEHHO aKTHMBHOCTh
00y4aromuxcst MPU3HACTCS OCHOBOW JTIOCTM)KEHUS PA3BUBAIOIIMX 1€l 00pa3oBaHUs — 3HAHUA
HE MepeAanTcsl B TOTOBOM BHJIE, a JOOBIBAIOTCS YYalllUMHUCS B MpOIlecce MO3HABATEIbHON Jes-
TEJIbHOCTH.

OauuM U3 myTed MOBBIICHUS] MOTUBALUMU U 3PPEKTUBHOCTH YUeOHOM NeATeIbHOCTH B OCHOB-
HOM MIKOJIE€ SBIISIETCSA BKIIIOYCHHE YYAIIUXCS B YYUeOHO-UCCAe008aAMENbCKYIO U NPOEKMHYIO O0esl-
MelbHOCMb, KOTOPasi UMEET CIIEAYIONINe OCOOCHHOCTH:

— LN U 33J1a4M 3TUX BHUJIOB JESATEIBHOCTH yUYaIIMXCs ONPENEISAIOTCS KaK UX JIMYHOCT-
HBIMH MOTHBaMH, TaK U COLMATBHBIMH. DTO O3HAYAET, UYTO TaKas JESITEIbHOCTH JOJDKHA OBITh
HaIpaBlieHa HE TOJbKO Ha TOBBIIIEHHE KOMIIETEHTHOCTH IMOJPOCTKOB B MPEIMETHON 00J1acTU
OTIpeNIeICHHBIX YYeOHBIX IUCIUIUINH, HE TOJIBKO HAa Pa3BUTHE X COCOOHOCTEH, HO M Ha cO3/a-
HUE MPOAYKTa, UMEIOIIEr0 3HAYUMOCTD ISl IPYTHX;

— yueOHO-UCCIIeI0BATeNbCKAst U MPOEKTHAS JNESTEIBHOCTh JO0JDKHA OBITh OPraHW30BaHa
TakuM 00pa3oM, 4TOOBI yJalluecs CMOIJIA PeaTnu30BaTh CBOU MOTPEOHOCTH B OOIICHUH CO 3HA-
YUMBIMH, peepEeHTHBIMH TPYITIaMH OJHOKJIACCHUKOB, yUuTeNe U T. A. CTpost pa3IudHOrO po-
Jla OTHOILIEHUS B XOJI€ IeJIEHANPABICHHOM, MOUCKOBON, TBOPUYECKON U MPOIYKTUBHOU JESATEINb-
HOCTH, IOAPOCTKH OBJIAACBAOT HOpMaMU B3aUMOOTHOIIICHUI C Pa3HBIMU JIIOABMU, YMCHUAMU
MEPEXOJIUTh OT OJHOrO BUIA OOILIEHUS K IPYroMy, MPHOOPETalOT HABBIKK WHIANBUAYAIBHOMN ca-
MOCTOSITEIILHOM pa6OTI)I " COTPYAHHUYECCTBA B KOJIJICKTUBC,

— opraHu3anus yuyeOHO-HCCIe0BATEIbCKUX U MPOSKTHBIX padOT LIKOJIBHUKOB obecrie-
YUBACT COUYCTAHUC PA3JIMYHBIX BUI0B MMO3HABaTEIILHOM JACATCIIbHOCTH. B stux BUOax OCATCIBHO-
CTH MOTYT OBITh BOCTpPEeOOBaHBI MPAKTUYECKH JIIOObIE CIIOCOOHOCTH MOAPOCTKOB, PEaTHM30BAHbI
JIMYHBIE IPUCTPACTHUS K TOMY WIJIM HTHOMY BHUY J€ATEIbHOCTH.

Ilnanupyemble pe3yabTaThbl 0CBOCHHS acTpoHOMuUM B 11 kiacce

B pesynbrare yueOHO-HMCCIIEI0OBATEIHCKON U TPOCKTHOM IEATEILHOCTH
Buinycknuk noayuum npeocmasenenue:.

0 (rocopCckrX M METOAOJOTUUECKIUX OCHOBAHUSX HAYYHOW ACSATEIHPHOCTH W HAYYHBIX METO-
JlaxX, MPUMEHSIEMBIX B UCCJIEI0BATEILCKOM U MPOEKTHOMN JACSITEIHHOCTH;

0 TaKMX MOHATHUSAX, KaK KOHYenyusl, HaAy4Hdas 2unomesd, Memoo, IKCnepuMenm, Ha0eHCHOCMb
2unomesul, Mooelb, Memoo coopa u mMemoo aHaiu3d OAHHbIX,

0 TOM, Ye€M OTIMYAIOTCA MCCJEIOBAHHS B T'yMaHUTApPHBIX O0JAcCTSIX OT HUCCIEAOBaHUN B ecCTe-
CTBEHHBIX HayKax;

00 UCTOpPUM HAYKH; O HOBEUIIINX pa3pabOoTKax B 00JACTH HAYKU U TEXHOJOTHU;

0 MpaBWJIaX M 3aKOHAX, PETYIHPYIONIUX OTHOIICHUS B HAYYHOM, M300pPETATEIIbCKON U UCCIIEN0-
BaTEIbCKUX OOJACTAX JEATEIHHOCTH (TATEHTHOE MPaBO, 3alllUTa aBTOPCKOTO MpaBa U T. II.); O
JEeSTEIbHOCTH OpraHu3aIuii, COoOIIeCTB.

Buvinycknuk cmoxncem:

peliaTh 3a7a4d, HaXOMSAIIUECS Ha CThIKE HECKOJBKUX yUEOHBIX TUCIHUIUIUH (MEXIpeIMETHBIC
3a/1a4un);

UCIIONIb30BAaTh  OCHOBHOM  alNTrOpPUTM  HCCIEAOBAaHUSA TPU  PEHICHHWH CBOUX  y4eOHO-
MMO3HaBaTEJILHBIX 3a/1a4;

WCIIOJIH30BaTh OCHOBHBIC MPUHIIMIBI MMPOSKTHON ACSITEIHHOCTH MPH PEIICHHH CBOMX Y4eOHO-
MO3HABATENIBHBIX 33124 U 33/1a4, BOSHUKAIOIINUX B KYJbTYPHOU M COIMAIIBHON JKU3HU; — WCIIONb-
30BaTh 3JIEMEHTHl MAaTEMAaTUYECKOTO0 MOJECIMPOBAHUS PU PEIICHUH HCCIIEOBATENbCKUX 33/1a4;
WCITOJIH30BaTh AJIEMEHThI MAaTEMAaTHYECKOTO aHaIHM3a ISl MHTEPIPETallid Pe3yJIbTaTOB, IMOTY-
YEHHBIX B X0/I€ Y4€OHO-UCCIIeI0BATEILCKONW PaOOTHI.



C Touku 3peHust GOpMUPOBAHUS YHHUBEPCAIBHBIX YU€OHBIX JEHCTBUI B X0/I€ OCBOCHUS IPUHIIH-
NIOB Y4eOHO-UCCIIEIOBATENIBCKOM U IPOSKTHOH 1 TETbHOCTH

Boinycknuk nayuumces:

(bopMyIHpPOBaTh HAYYHYIO THIIOTE3Y, CTABUTH IICJIb B PAMKAX HCCIICAOBAHUS W MPOCKTUPOBAHMSI,
UCXOJIS U3 KYJBTYPHOW HOPMBI B COO0Pa3ysiCh ¢ MPEICTaBICHUSIME 00 001IeM Oiare;
BOCCTAHABJIMBAaTh KOHTEKCTHI W IyTH PA3BUTHs TOI'O WJIM MHOTO BHJA HAyYHOW JIEATEIBHOCTH,
OIpEICIIsis MECTO CBOCTO MCCIICAOBAHUS WM IMPOCKTA B 00IEM KYJIBTYPHOM IIPOCTPAHCTBE;
OTCJICKUBATh W NMPUHUMATh BO BHUMAHHE TPEH/bI M TCHICHIMUA PAa3BUTHUS PA3JIMYHBIX BHUIOB
JESATCIIBHOCTH, B TOM YHCJIC HAYYHBIX, YYUTHIBATH UX IIPH ITIOCTAHOBKE COOCTBEHHBIX IIEIICH;
OLICHUBATh PECYpPChl, B TOM YHCJIC U HEMaTepUalIbHbIC, TAKHE KaK BpPEMsi, HEOOXOJUMBIC IS
JOCTHKCHUS IIOCTABIICHHOM 11€/IH;

HAXOJWTh Pa3JIMYHbIC HCTOYHUKH MATePUAIBHBIX M HEMAaTePHAIbHBIX PECYpPCOB, MPEAOCTaBIIs-
IOLIUX CPEACTBA JJIs MPOBEACHUS MCCIACIOBAHUN M pean3aliy MPOCKTOB B Pa3IM4YHBIX 00Ja-
CTSX JIEATEIHLHOCTH YEJIOBEKA,

BCTYIIaTh B KOMMYHHUKAIIMIO C JICPKATEISIMU PA3JIMYHBIX TUIIOB PECYpPCOB, TOUHO M OOBEKTHBHO
NPE3CHTYsl CBOH NMPOEKT WM BO3MOXKHBIC PE3yJIbTaThl MCCIICAOBAHUS, C LEIBbI0 O0CCIeUYCHUs
POJAYKTHBHOT'O B3aHMOBBITOJIHOTO COTPYAHHYCCTBA;

CaMOCTOSITENIbHO M COBMECTHO C JIDYTMMHU aBTOpamMH pa3palaThiBaTh CHCTEMY IMapaMETPOB U
KPUTEPHEB OLICHKU ()()EKTUBHOCTH W MPOAYKTUBHOCTH pEajH3allMy MPOSKTa WM HCCIeI0Ba-
HUS Ha KQXJIOM 3Talle peaan3alyuy U 10 3aBEePIICHUH padOTHI;

aJICKBaTHO OIICHMBATh PUCKHU pEATU3aIlMK MPOCKTA U MPOBEICHUS MCCIICOBAHUS M MIPEycMat-
pHUBaTh MyTH MUHUMU3AIMH dTHX PUCKOB;

aJICKBaTHO OIICHUBAThH TOCIEACTBHS pealn3allii CBOETO TPOCKTa (M3MEHEHUS, KOTOPhIC OH
MOBJICYET B KU3HU JPYTUX JIFOJIEH, COOOIIECTB);

aJICKBATHO OIICHWBATH JaJbHEHINIEEe pPa3BUTHE CBOETO NPOEKTAa WM HCCIICIOBAHUS, BHUJICTH
BO3MOYKHBIC BAPHAHTHI TPUMEHEHHSI PE3yIbTaTOB.



TemaTnueckoe miianuposanue 11 kiacc actpoHoMust

KommuectBo | B ToM unce,
Pazgen Tema
4acoB KOHTp. pad.
I ACTpPOHOMUSI, €€ 3HaYCHHE U CBA3b C IPYTUMU HAyKaMu 2
I [IpakTuueckre OCHOBBI acTpoHOMHUU. Bkian poccuii- 5
CKHMX YYEHBIX B Pa3BUTHE HAYKU — aCTPOHOMHUS.
Crpoenune COTHEUHOU CUCTEMBI.
Bxiag pocCUICKUX YYEHBIX U MHKEHEPOB B UCCIENO-
BaHME KOCMUYECKOT0 MPOCTPaHCTBa ¢ momoibio KA u
" UC. 7
[Ipupona Ten CoaHEYHON CUCTEMBI.
IV Bxiiag coBeTckux Y4YEHBIX B HCCIENOBaHHE U H3yue- 8
Hue JIyHBbI.
ComHILE U 3BE3/bl.
Vv ConHeyHasi aKTUBHOCTh M €€ BJIMSHHUE Ha 3€MIII0 | 5
ouochepy.
Ctpoenue u 3BoroIus BeeneHnoil.

Vi Pa6otei I'.A. 'amoBa o npoucxoxaeHnn BeeneHHoH. 4
VI DKusHb 1 pasym Bo BeenenHoit 3
Mex1yHapoAHOE COTPYIHUYECTBO Poccuu B 0OCBOCHHH

1 n3ydeHnu KocMru4aeckoro mpocTpaHcTBa.

YyeOHo-MeTOaANYECKOE 00ecTIeueHue

1. Boponuos-BenbsamunoB b. A., Ctpayt E. K. «Actponomus. ba3oBeblit yposens. 11 knace», M.
Hpodoa, 2017

2. E.K.Crpayr Meroaunueckoe nocodue Kk yueOHUKY «ActpoHomus. ba3oBblil ypoBeHs.11
kiacce» aBTopoB b. A. Bopontosa-Benbsmunosa, E. K. Ctpayra, M. [Ipoda, 2018




KanengapHo-temaTH4eckoe NJIaHUPOBAHUE.

/3 Hdara
Bun nesiteJibHOCTH y4a-
Ne Koi-Bo Coaepxxanue ypoka Ilo o
Tema HXCHA
n/n qac iaHy | ¢ak-
Ty
AcTtpoHoMmUs, €€ 3HaYCHHE U CBA3b C IPYTUMHU HayKamu (2 1)
1. | Yro uzyuaer acrpoHomusi. E€ 3Haue- 1 ActpoHomus, ee cBs3b ¢ aApyru- | Ilowck mpumepos, noaTeep- §1,3.1 |05.09
HUE ¥ CBSI3b C IPYTUMH HAYKaMHU. MU Haykamu. Pa3Butue actpo- KIAIOMIUX TMPAKTHIECKYIO
HOMHFH OBLIO BBI3BAHO MPAKTH- | HANPABICHHOCTH ACTPOHOMUH.
YeCKUMH MMOTPEOHOCTSIMH Yello- | beceda, obcyicoenue, paboma
BEKa, HAUUHAS C TITyOOKOM C Y4eOHUKOM.
JIPEBHOCTH. ACTpOHOMUSI, MaTe-
MaTHKa ¥ (U3MKA Pa3BUBAIUCH B
TECHOM CBSA3U APYT C APYTOM.
Crpykrypa u MacmraOsl Bee-
JIEHHOU
2. | Habmonenust — ocHOBa aCTpOHOMUU. 1 Hazemuble u kocMudeckue npu- | [IpuMeHneHue 3HaHUi, MOTy- §2, 12.09
Brman poccuiickux y4€HBIX B pa3BH- OOpBI M METO/BI UCCIIEZIOBAHUS | YEHHBIX B Kypce Gu3uku, g | yop.1
THE HAYKU — aCTPOHOMHUSI. ACTPOHOMUYECKUX OOBEKTOB. OTHMCaHUs yCTPOUCTBA Telle- (2
Teneckonsl ¥ pauOTENECKONBL. | CKOIa. XapaKTepUCTHKA TIpe-
BceBonHoBas actpoHOMUS MMYIIECTB HAOIIOACHUH,
MMPOBOIMMBIX U3 KOCMOCA.
beceoa, ob6cyscoenue, pabo-
ma ¢ y4eOHUKOM.

HpaKTI/I'-IeCKI/Ie OCHOBEI aCTPOHOM

uu (5 ).




3Be3nbl U co3Be3ausi. HebecHbie Koop- 3Be3Has BeIMYMHA Kak Xapak- | [logrotoBka mpeseHnrtanuu o0 | §3.4, 19.09
JTUHATBL. 3BE3/IHBIE KapThl TEPUCTHUKA OCBEIICHHOCTH, CO- MCTOPHH HAa3BaHMIA co3Be3amii | YIP.2

3aaBaeMoi 3Be3101. CorjiacHo 1 3BE3I. (3),

LIKajIe 3Be3/HBIX BETHYMH Pa3- | [[pumeHeHue 3HAHMM, oy~ | YTIP-3

HOCTb Ha 5 BEJIMYUH, Pa3]INYME B | yegupIx B Kypce reorpaduu, o | (3)

norokax csera B 100 pas. OkBa- | cocrapiennn KapT B pasiuy-

TOpHajIbHasA CHCTEMa KOOpAH- HbIX Ipoekuusax. Pabora co

HAT: TIPSIMOE BOCXOKICHHE U 3BE3/HOMN KapTOii [P Opra-

ckinoHeHue. McnonpzoBanue HU3ALMH U IPOBEICHHUH

3BE3/[HOM KapThI JUIS ONPEICIe- | ya@ioneHHil.

HUs 00BEKTOB, KOTOPEIC MOKHO | Foceda, dhponmanshas pabo-

HaOJII0/1aTh B 3aJaHHBIA MOMEHT | ma. Paboma ¢

BpeMeHu. Pewenue 3adanuii ¢ | yyebnuxom. [loocomoska npe-

dopmame PISA 3eHmayuyu 00 UCMopuU HA36a-

HUL cO36e30Ull U 36€30.

Bunumoe nBukeHue 38e3]1 Ha paziuy- BricoTta nmomtoca mupa Haj ro- XapakTepucTuka OTINYH- §5, 26.09
HBIX TeorpaduyecKuX MIHPOTaX. PU30HTOM U €€ 3aBUCHMOCTB OT | TENBHBIX OCOOCHHOCTEH Cy- yrp.4

reorpauuecKoOi MUPOTHI MECTa | TOYHOTO JBMKEHUs 3Be3q Ha | (3,4)

HaOmoienus. HeOecHelif Mepr- | Morocax, ’KBaTope U B Cpel-

nuaH. KynbMuHanus cBeTHII. HUX mupoTax 3emiuu. Onpoc,

Onpenenenue reorpadpuueckoit | sanonnenue mabauysl, pabo-

[IUPOTHI IO UBMEPEHUIO BBICOTHI | ma ¢ YYeOHUKOM

3Be3]] B MOMEHT UX KyJIbMHHA-

1002078
lNognunoe  gBmkenne ComHia. DK- DKJIUNTHKA U 30IUaKaJIbHBIC XapakTepHucTHKa 0Co- §6, 03.10
JIMIITHKA co3Be3ausi. HakimoH sknmunTuku | OEHHOCTEH CyTOYHOTO JIBH- yop.5

Kk HeOecHoMy 3kBaropy. [Tomo- | skenust ComHia Ha momocax, | (4,5)

KECHUC COJ'IHI_Ia Ha 3KJIMIITUKEC B
JHU paBHOI[eHCTBI/Iﬁ H COJIHIIC-

HKBATOPE U B CPEITHUX LIHPO-
tax 3emnn. beceda, ¢hpon-




cTosHUH. MI3MeHeHne B TeUeHHEe
roJia MPOJI0OJDKUTEIILHOCTH JTHS U
HOYM Ha pa3JINYHBIX reorpadu-
YECKHUX IIUPOTaX

manvHas paboma, Had.1O0e-
Hue, paboma ¢ y4eOHUKoOM

JBuxenne u daspl JlyHsl. 3aTMmeHus Jlyna — Onwmxaiimee xk 3emie | M3yduenue ocHoBHBIX (a3 JIy- | §7,8, 10.10
Connua u JlyHsl. HeOECHOE TeJo, ¢ EIUHCTBEH- | Hbl. Onucanue nopsaKa ux yrp.6

HbIi €CTECTBCHHBIN CIYTHHUK. | CMEHBI. AHAJIU3 IPUYHH, 110 (3),

Ilepuon obpamenus Jlynsl Bo- | KoTopbiM JIyHa Bcerna obpa- | ymp.7

KpyT 3eMIH U BOKPYT cBoeif ocu | lleHa K 3emiie oaHo# cTopo- | (3)

— cujepuyeckuii  (3Be3nHbli) | HOU. OnuMcaHue B3aMMHOTO

Mecsit. CHHOIMYECKHiA Mecsiil — | PACTIONOKeHus 3emMid, JIyHbI

TIepro moTHOH cMeHsI a3 JIy- | ¥ CONHIIA B MOMCHTHI 3aTMe-

HbI. Y CIIOBHS HACTYIUICHHS con- | HUH. OObscHeHNE NPUYNH, 110

HEYHBIX M JIYHHBIX 3aTMeHuii. | KOTOPbIM 3aTMeHus ComHia n

Ux nepuomudHocTs. Ilonmbre, | J1YHbI HE IPOMCXOMIAT Kak-

YaCTHBIE 1 KOMbLEOGpasHbe 3a- | AP MeCAL. Obvacnenue Ho-

tvenusi Comuna. Ilomupie u | 8090 Mamepuana, usydenue,

vacTHElE  3aTMeHHs  Jlympr, | 4HAAU3, onucanie

[Ipencka3piBanne Oynymux 3a-

TMEHUU
Bpewmst u xanenaaps. Tounoe Bpemst 1 onpenenenue | AHanu3 Heooxonumoctu BBe- | [loaro- | 17.10
Konmponvnaa pavoma Nel «Ilpak- reorpaduyeckoit 1onrotel. Ya- | IeHUS 4aCOBBIX MOSICOB, BU- TOBKa
muuecKue 0CHO6bl ACIMPOHOMUU) COBBIE IOsICa. MECTHOE M MOsIC- | COKOCHBIX JIET U HOBOT'O Ka- Tpe3eH-
Pewienue 3a0anuit ¢ popmame PISA HOE, JIETHEE U 3UMHEE BpPEeMs. neniaproro cruist. [Iposepka | raryy

Kanennapp — cucrema cuera YCBOEHHSI 3HAHUH 110 TeMe o6 Hc-

JUTUTENIBHBIX IPOMEXKYTKOB «ITpakTHyeckre OCHOBBI acT- TopHH

BpeMeHu. Mcropus kanennaps. | poHOMUuN» (k/p, 10 murym) KATCH-

Bucokochsie roast. Ctapbiii 1

napsi.

HOBBIU CTUJIb

§9,ynp.8




3)

Crtpoenune ConHeuHOU cucTeMsl (7 4).

8. | Pa3zButue npeacraBieHuit 0 CTpPOCHUU I'eonentpuueckas cucrema mupa | Iloaroroska u npeseHTanus §10, 24.10
MHpa Apucrorens [Itonemes. Cucte- | cooOIIEHUS O 3HAYEHUH OT- npak-
Ma MHUIHUKIOB U quddepentoB | kpbiTuii Konepuuka u 'anu- | tuue-
1Sl O0BSICHEHUSI TIETIIe00pa3Ho- | Jiest i (POPMUPOBAHUS CKHE
ro ABvKeHHs riaHeT. Co3anue | Hay4HOM KapTHHBI MUDA. 3aja-
Konepuukom renuorneHTpuye- OOBsicHeHHE TIeTIC00pa3HOTO | HUS
ckoit cuctembl Mupa. Posib I'a- JBYDKCHUS IUIAHET C UCIIOJIb30-
TUes B CTAHOBJIGHUU HOBOM BaHHMEM SIHUIMKIOB 1 [ de-
CHCTEMBI MHpa peHTOB. Beceda, obcyxncoenue.
paboma ¢ yueOHUKoOM,
HabnooeHue
9. | Kongwurypamnuu miaser. BuyTpennue u BHemHue wiade- | OnucaHue ycaoBUM BUIUMO- §11, 07.11
Te. KoH(UTYpanum nnaner: CTH IUTAHET, HaXOSIINXCS B ymp.9
NPOTHBOCTOSHME U COEAUHEHUE. | PA3IMYHBIX KOH(Urypanusx. | (1,2)
[MeproaruecKoe U3MEHEHHE Pemenue 3amad Ha BeIUHCIIC-
YCJIIOBUI BUJUMOCTH BHYTPEH- HHE 3BE3/IHBIX [IEPUOJIOB 00-
HUX ¥ BHEITHUX 1uianeT. Cszp | PALLCHUA BHYTPCHHUX U
CHHOJIMYECKOTO 1 CHIepHdecko- | BHEIIHUX IIaHeT. @por-
ro (3BE3/IHOT0) IEPHONIOB 06pa- | MAIbHAs U UHOUBUOYATILHAS
IEHUS TUIAHET paboma
10 | CuHoauueckuii nepuoa CBsI3b CHHOJIUYECKOTO U cHujiepu- | Perenue 3a1a4 Ha Beruncne- | §11, 14.11
4ecKoro (3B€3HOr0) EPUOIOB | HAE 3BE3HBIX MEPUOIOB 00- ynp.9
oOpalleHus TIaHeT palieHus BHYTPEHHUX U (3,6)
BHEIIHUX IJIaHeT. ponmais-
Has U UHOUBUOYATIbHASL paboma
11 | 3axonb! ABMKeHUA T1aHeT ConHeyHOM Tpu 3akona Kernepa. Dmmumc. | AHanu3 3akoHoB Kemutepa, ux| §12, 21.11

CHCTCMBI

N3meneHne cKOpoCTH JBUKEHUS

SHAYCHUA IJId pa3BUTUSA (I)I/I3I/I-

yrp.10




IJIAaHET IO DJUTUNITHYECKUM Op-
outam. OtkpeiTie Kemiepom
3aKOHOB JBM)KCHHMS IUIAHET —
BAKHBIN IIar Ha TIyTH CTaHOBJIC-
HHUS MEXaHUKH. TpeTuil 3aKoH
— OCHOBA JJI BBIYMCJIECHUS OT-
HOCHUTEJIBHBIX PACCTOSHHH IIia-
get ot CouHiia

KM ¥ acTpoHOMHH. PemieHue
3a/1ay Ha BBIUMCIIEHUE PaCCTO-
sHui miaHer ot ConHua Ha)
OCHOBE  TPEThEro  3aKOHQ
Kemnepa. Onpoc, paboma c
yueOHUKoM, HabModeHue, ca-
MocmosmenvHas paboma

()

12 | OnpeneneHue paccTossHUN U pa3MEpPOB Pa3mepsl u hopma 3emnu. Tpu- | Pemenne 3agau Ha BbI- §13, 28.11
test B COTHEUHOM cucteme aHryJsus. ['opu3oHTaIbHBIN YHCIICHUE PACCTOSIHUI U Pas- | yrp.11
napasinakc. YIIoBbIe U TuHel- | MePOB 00BeKToB. Onpoc, (3,4)
HbIe pa3Mepbl Tl COTHEYHOH ¢ponmanvras paboma, onbl-
CHCTEMEI mol, peuteHue npoOIeMHOU CU-
myayuu, hpOHMAIbHAS U UH-
ousudyanvras paboma
13 | OTkpeITHE U IPUMEHEHHUE 3aKOHA BCe- [ToaTBepxaenue cnpaBeyinBo- | Pewenue 3adau na eviuucne- | §14.1- | 05.12
MHUPHOTO TATOTEHHS. CTH 3aKoHa TaAroTenus mus Jly- | Hue maccol nianem. Obvacne- |14.5,
JIBM>KEHHE UCKYCCTBEHHBIX CITyTHH- HBI U IUIaHET. Bo3myleHus B HUle MeXAHU3MA 603HUKHOGe-  |ynp.12
KOB M KocMHUuecKkux anmaparos (KA) nBwkennn Ten Conmeunoii cu- | WA 603Mywenut u npuiugos |(2)
B ConHeuHol cucreme. ctembl. OTKPBITHE TIAHETHI
Hentyn. Onpenenenue macchbl
HebecHBIX Tel. Macca U IioT-
HOCTh 3emuu. [IpunuBel u oTU-
BBI
14 Bpewms crapra KA u Tpaekro- beceoa, oocyscoenue. pabo- | §14.6, [12.12
Bxutan poccuiickux y4€HbIX U MHKE- pYH TIOJIETA K TUIAHETAM U JIPY- ma c yyeonukom. Ilposepka ymp.12
HEPOB B UCCIIENOBAHNE KOCMUYECKO- rum TejaM COJTHEYHOMN CUCTe- suanuti no meme « Cmpoenue 3

ro MpPOCTpaHCcTBa ¢ moMonibio KA u
nc.
Konumponvnaa paboma Ne2. «Cmpo-

MbI. BeinlosiHEHHE MaHCBpPOB,
HCO6XO,Z[I/IMBIX JJIA IIOCaAKH Ha
MOBEPXHOCTD IIJIAHCTHI UJIN BbI-

COIHeuHOU cucmemsly (k/p, 15
MUHym)




eHue COTHeUHOU CUCHEMbL)
Pewenue 3a0anuii ¢ popmame PISA

X0J1a Ha OpOUTY BOKPYT Hee

[Ipupona ten CostHeuHOM cUCTEMBI (8 1).

15 | CosHe4Has cucTemMa Kak KOMIUIEKC l'unores3a o popmupoBanuu AHann3 OCHOBHBIX I10JIOXKE- §15,16,| 19.12
TE€JI, UMCIOIIUX 06mee IIPOUCXOXKIC- Beex e ConHEeYHOoM cructeMbl B | HAU COBPCMCHHBIX IPEACTAB- | IIPAKTH-
HUE IIPOLIECCe JUTHTENbHON YBOIIIO- JICHUH O MPOUCXOXKJICHUH TEJ | YeCKUe

IIMH XOJIOIHOTO Ia30MbIIEBOrO Conneunoii cucreMsl. O0wsc- | 3a1aHus
o611aka. OGBICHEHHE UX pupo- | oHHe HO60c0 Manepudid, pa-
JIbI HA OCHOBE ATOU TUIIOTE3bI boma c yetuuxom.

16 | 3emns u JIyHa - nBoiiHas TUIaHeTA. Kparkue cBenenus o npupoae Ha ocHoBe 3HaHuii U3 Kypca §17, 26.12
Bxutan coBeTckuX YYEHBIX B UCCIIEN0- 3emiu. Y CI0BUs Ha TOBEPXHO- reorpaduu cpaBHEHUE TIPU- yp.13
BaHUE U u3ydeHue JIyHsbl. ctu Jlynsl. /IBa Tuna ayHHOM pozpt 3emiu ¢ npupozoii Jly- | (2)

IOBEPXHOCTH — MOPSI M MaTe- Hbl. OnrcaHue OCHOBHBIX
puku. ['opbl, KpaTepsl U Ipyrue (hopM JIyHHOI! TOBEPXHOCTH U
dopmsl penbeda. ITporecch MX TIPONCX O ICHHUL.
(hOPMHPOBAHUS TIOBEPXHOCTH [ToaroroBka u npe3eHTanus
JTyHs! 1 ee perbeda. Pesymbra- coobuieHus o0 uccae10BaHu-
ThI UCCIIEJOBAaHUI, TPOBEICH- sx JIyHBI, IpOBEEHHBIX
HBIX ABTOMAaTHYECKUMH anmapa- | CPEACTBAMH KOCMOHABTHKH
TAMH U acTpOHABTAMIL. BHyT- ObwvscHenue npuduHsl Om-
pennee cTpoenue JIynpr. Xumu- | YMHCEMeUiLy Jynet ammocee-
YeCKHMii cocTaB TyHHBIX opox. | PP
O6napyxenue BojasI Ha JIyHe.
[IepcnextuBel ocBOeHUs JIyHBI
17 | JIBe rpymrbl IIaHET AHanu3 OCHOBHBIX XapaKTepH- AHanmu3 TaOIUYHBIX JaHHBIX, | §15,
CTHUK IU1aHeT. Pa3nenenue mnia- MPU3HAKOB CXOJICTBA U Pa3- Mpak-
HET 10 pa3Mepam, Macce u JTUYUNA U3yd9aeMbIX OOBEKTOB, | THYe-
cpenHeit mnotHocTu. [1naneTs KIaccudukanus 00bEKTOB. CKHE




3€MHOM TPYIIIBI U TUTAHETHI- beceoa, obcyscoenue. 3aza-
rurantel. X paznunuus HUS

18 | Ilpupona nuaHeT 3eMHOU TPYIIIbI CxozcTBO BHYTpEeHHETO cTpoe- | Ha ocHoBe 3HaHumii (husmue- §18,
HUS U XUMHUYECKOTO COCTaBa CKUX 3aKOHOB OOBSICHEHUE pak-
IUTAHET 3eMHOU TpyIibl. Penbed | sBICHUI U IPOIECCOB, TIPO- THYE-
MIOBEPXHOCTU. Bynkanusm u UCXOALINX B aTMoc(hepax CKHe
TEKTOHMKA. MeTeopuTHble Kpa- | miaHeT. OnucaHue U cpaBHe- | 3ajia-
Tepbl. OCOOEHHOCTH TeMIIepa- HUE NPUPOJbI IUTAHET 3€MHOM | HUA
TYpHBIX ycioBuit Ha Mepkypuu, | rpymmbl. OObsCHEHHE IPUYNH
Benepe u Mapce. OTiinuus co- | CyIIECTBYIOIIUX PA3TUYUMN.
ctaBa atMocdepsl 3emin oT at- | [loAroToBKa u npe3eHTarus
Mocdep Mapca u Benepsl. Ce- COOOIIIEHHUs O pe3yJIbTaTax
30HHBIC U3MEHEHHUA B aTMoc(e- | Mcclae0BaHuM TUIaHEeT 3eM-
pe u Ha moBepxHOocTU Mapca. HOU rpynnbl. O0vscHeHue Ho-
CocrosiHue Boabl Ha Mapce B 6020 Mamepuana, paboma c
MIPOIIIOM M B HACTOSIIEE BPEMS. | YUEOHUKOM.
DBOJIIOLMS TPUPOABI IIJIAHET.
[Toucku xxu3Hu Ha Mapce

19 |Vpok-muckyccus  «IlapHUKOBBIH - OO6cyx1eHne pa3IMuHbIX ac- Iloocomoska u npesenmayus | yup.l4

(beKT - mop3a WiIH Bpea?» TIEKTOB TIPOOJIEM, CBA3AHHBIX C | coobuenus no smoti npobne- | (1,2,3)

CYIICCTBOBAHMEM ITAPHUKOBOTO | ye. Vyacmue 6 Quckyccuu
s¢dekra u ero ponu B popmu-
POBaHMM U COXPAHEHUHU
YHUKAJIbHOW MTPUPOJIbI 3eMIU

20 | [InaHeThI-TUTaHTbl, UX CIIyTHUKU U XHUMHYECKUI COCTaB M BHYTPeH- | Ha OCHOBe 3HaHUI 3aKOHOB §19,

KOJIbIIA Hee CTPOEHUE IUIaHET-TUTaHToB. | QU3UKK onucaHue mpupoasl | ymp.15

VICTOUHMKH SHEPrHH B HEIPax raneT-ruranToB. [loaroros- | (1),
nnaner. OGIauHBIA TOKPOB U Ka 1 Mpe3eHTaIus cooomenns | 3am. 13

aTMocQepHasi LUpKyJsus. Paz-

O HOBBIX pE3yJibTaTax UCCIIC-




HOOOpa3ue NpUpPOAbl CIIyTHU-
KOB. CXOJICTBO MPUPOBI CITYT-
HUKOB C TUIaHETaMH 3€MHOU
rpynmnsl 1 JIlynoi. Hanuuue at-
Mocdep y KpymHEHIIUX CITyTHH-
koB. CTpoeHue U COCTaB KOJIell

,I[OBaHI/Iﬁ IIaHET-TUTI'aHTOB,
HX CIITYTHHUKOB U KOJICII. Amna-
JIU3 ONPCACICHUA ITOHATHA
«II1aH”HeTa»

21 | Mansie tena CoTHEUHON CUCTEMBI Actepoubpl MaBHOrO Tmosica. | OnucaHue BHEIIHETO BUAA §20.1-
(acTepoupl, KapIMKOBBIE TUTAHETHI U HNx pa3Mepsl M YHCICHHOCTbh. | acTepousoB u koMeT. O0bsic- | 20.3,
KOMETHI). Manbie Tenma mosica Kolinepa. | HEHUe MPOLECCOB, MPOUCX0- | yrp.16

[TnyToH W JApyrve KapiMKOBBIE | JSIIMX B KOMeTe, pu uzme- | (2)
rtaneThl. KomeTsl. MIX cTpoeHue | HEHUU €€ PACCTOSHUS OT
u cocraB. Opoutsl komer. O0- | Connna. [Toaroroska u npe-
mas 4uCIEHHOCTh KomeT. Ko- | 3eHTarus cooOmeHus o cro-
MeTHOe oOsiako OopTta. Actepo- | codax 0OHapyKEHUs OIMACHBIX
UIHO-KOMETHAs OIIACHOCTh. | KOCMHUYECKUX OOBEKTOB U
Bo3MokHOCTH H  crocoObl  ee | IPEAOTBPALIEHUS UX CTOJIK-
MIPEAOTBPALLECHHUS HOBEHMS ¢ 3emiie

22 | Meteopsl, 00JIH/IbI, METEOPUTHI Opnunounsle Mereopsl. Ckopo- | Ha ocHOBe 3HaHUS 3aKOHOB §20.4,
ctu Berpeun ¢ 3emneil. He- | ¢pusukm omucanue u 00bsic- ymp.16
Oompiume Tena (METEOPOMB). | HeHME SABJICHMIT METeopa U (6)

MeTteopHbie TOTOKH, UX CBSI3b C
kometamu. Kpymneie Tena. SB-
Jenne OoJiMaa, majJeHue METEOo-
puta. Knaccudukamnus mereopu-
TOB: JKeJIE3HbIEC, KAMEHHBIE, Ke-
JIe30KaMEHHEBIC

oomuna. IToagroroska coo0-
LIEHU O MMaJeHUN HauboJee
HN3BCCTHBIX MeTeopI/ITOB

CouHiie u 3Be3/1bI (54).




23 |ConHile, cOCTaB U BHYTPEHHEE Uctounuk sueprun CoiHiia u Ha ocHoBe 3Hanuii ¢usuue- | §21.1-
cTpoeHue 3BE3]] — TEPMOsIepPHBIE PEaK- CKMX 3aKOHOB omnucanue u | 21.3,
uun. TlepeHoc SHepruy BHTpHU 00BsICHEHUE SBJICHHWNA W Tpo- | ymp.17
Connna. CTpoeHHe ero aTMo- 1eccoB, HaOumonaeMex  Ha | (2)
cepor. Tpanymsis. ComHed- Connue. Onucanue mnporec-
Hasi KOpOHa. O6Hap}:>1<eHHe 1o- ice)gl’vmﬂggggséommg)e(am;ii
TOKA COJTHEUHBIX HEUTPUHO. IPOTOH-MPOTOHHOTO IKIIA.
3HaueHUEe 3TOTO OTKPBITUS IS
(bu3MKK 1 acTpOPUIUKU
24 | ConHe4yHast aKTUBHOCTD U €€ BIIUSIHUE [IposiBnenuss conHeuHol akTuB- |Ha ocHoBe 3HaHuii o masme, | §21.4,
Ha 3eMiIro u Ouocdepy. HOCTH: COJHEYHBbIE MSATHA, MPO- | MOJIYYEHHBIX B Kypce pusu- |ymp.17
TyOepaHIlbl, BCHBIIIKKA, KOpPO- | KU, ONKMCaHUE 00pa3oBaHus 3)
HalbHBIE BBIOpOCHl Macchl. Ilo- | msTeH, mpoTyOepaHiieB u
TOKM CONHEYHOW IU1a3Mbl. KX | Apyrux mposiBI€HUN COTHEU-
BIUSHUE HA COCTOSIHME MarHu- | HOW aKTUBHOCTH. XapaKTepu-
tochepsl 3emiau. MarHuTHbIe | CTHKA IPOLIECCOB COJIHEUHOI
OypH, MOJSIPHBIE CUSIHUS U JPY- | aKTHBHOCTH M MEXaHU3Ma UX
rue reodusnUecKue SBICHUS, | BIUSHUS Ha 3eMito. Ppon-
BIIUSIIOILIUE HA PalOCBs3b, COOM | manvHas paboma c K1accom,
B JIMHUSAX OJJIGKTpOIEepeaau. | beceda, HabaodeHue u 0o-
[Tepuon w3MeHEHUsI COTHEYHOMU | cyorcoeHue, paboma ¢ yueo-
aKTUBHOCTH HUKOM, onucaHue oopasoea-
HUSL NAIMEHN.
25 | ®duznueckas Npupoia 3Be3] 3Be31a — NPUPOAHBIN TEPMO- Omnpenenenne NoHATHA «3Be3- |§22,
anepHbIi peakTop. CBETUMOCTh | Ja». YKa3aHHe MOJIOKECHHUS 23.1-
3Be3/1bl. MHOr0o0Opasue Mupa 3Be3]] Ha JUarpamme «CrhekTp | 23.2,
3Be3. VX crnekrpanbHas Kiac- — CBETHMOCTb) COTJIacHO UX | ymp.18
cuukaryst. 3Be3pI-TUTAHTEL M | XapaKTEpUCTHKAM. AHaJIu3 (2)

3BC3IbI-KapJIUKH. I[I/Ial"paMMa

OCHOBHBIX I'PYII AXarpaMMbl




«CTHEKTP — CBETUMOCTB.
JIBOMHBIE U KPATHBIE 3BE3/bI.
3Be3aHbIe cKOoIUieHus. X co-
CTaB U BO3pACT

26

[IepemenHble
HBIE 3BE3/IbI.

U HECTallMOHap-

Hedennpr — npupoHbIe aBTO-
KoJicOaTelIbHEIC CUCTEMEL. 3aBU-
CUMOCTb «IIEpUO]] — CBETHU-
MOCTB». 3aTMEHHO-IBOMHEIC
3Be3/bl. Bcembinkun HOBBIX —
SBJICHHE B TECHBIX CHCTEMax
JIBOMHBIX 3B€3/. OTKPBITHE «IK-
30IUIaHET» — IIJIAHET W IIJIaHeT-
HBIX CHCTEM BOKpPYI JpYIrux
3BE3]

Ha ocHoBe 3Hanwmii o ¢usuke
OIHCaHKE

nyibcanuu nedens;  Kak aBTo-
K0JIeOATEIBHOTO MpoIIecca.
[TonroroBka COOOIICHHS O CITO-
co0ax 0OHApYKEHHSI «IK30ILIa-
HET» U [OJYYECHHBIX pe3yibTa-
Tax

§23.3,
24.1,
yrp.19
(2)

27

BOJIOLUS 3BE3T

3aBUCHUMOCTH CKOPOCTH H TIPO-
JIOJKUTEILHOCTH SBOJTIOIUN
3Be3] OT X Macchl. Bemblmka
CBepXHOBOM — B3pbIB 3BE3/IbI B
KOHIIE ee ABotoIuu. KoHeunbie
CTaJMH KM3HU 3BE3]1: OenbIe
KapJIMKH1, HEUTPOHHBIE 3BE3]IbI
(mynbcapsbl), YepHBIE JbIPHI

Ha ocnoBe 3Hanwmii o ¢pu3u-
K€ OILIEHKa BPEMEHH CBEYCHUS
3BE3/1bI 10 U3BECTHOMN Macce
3aI1acoB BOJIOPO/IA; /7Sl OIH-
CaHMs MPUPOJIbI OOBEKTOB Ha
KOHEYHOW CTaJ 1M IBOJIOLIUH
3Be3l1. Onpoc, pponmanvuas
paboma.

§24.2,
npak-
THYC-
CKHE
3ada-
HUA

CtpoeHnue u 3Bomtoius Beenennoit (44).

28

Hama IN'amaktuka

Pa3mepsl u ctpoenue ["anakTuku.
Pacnonoxkxenne W JIBHKEHUE
Connua. Ilnockas u cdepuue-
CKas IIOJACUCTEMEI [ ajJakTHKH.
Anpo u cnupaneHble pykasa ['a-

Omnucanue CTpOEHUS U CTPYK-
Typbl ['anaktuku. HW3yudeHwue
00BEKTOB IUIOCKOW M chepu-
geckor toacucreM. Ilonaro-
TOBKa COOOILEHHS O Pa3BUTHU

§25.1-
25.2,
HpaKTU-
YeCKHe
3aJaHuA

10



JakTuku. Bpamenue ['anakTuku
1 1Ipo0JieMa «CKPBITOH MacCh»

HCCIICIOBAHU I lanaktuku.
Obvschenue HOB020 mamepu-
ana, paboma ¢ KHU2OU.

29

,prrl/le 3BC3IHBIC CUCTCMBI - T'AJIAKTHKH

CrnupanbHble, SJUIMIITUYECKUE U
HEIPaBWIbHbIE FAaKTUKU. X
OTJINYHTEIbLHBIE 0COOCHHOCTH,
pa3Mepbl, Macca, KOJIMYECTBO
3Be3/]. CBEpXMacCCUBHBIEC YEPHBIE
JBIPBI B sifjpax rajdaktuk. Keasa-
PBI ¥ paguorajgakTHKu. B3aumo-
JICACTBYIOINE FaJaKTUKH.
CkormieHust U CBEPXCKOIJICHUS
raJlaKTHK

Onpenenenve THIOB Tajlak-
tuk. IloaroroBka cooOuieHus
0 HauOoJyiee MHTEPECHBIX HC-
CIIEIOBaHMSIX TaJaKTHK, KBa-
3apOB U JIPYTUX JAJIEKUX 00b-
€KTOB

§26,
yop. 21
)

30

Kocmonorug savana XX B.

OOGm1as Teopusi OTHOCUTEIIBHO-
ctu. CraunonapHasi Becenennas
A. Ditamreitna. Beiog A. A.
®puamaHa 0 HECTAMOHAPHOCTH
Bcenennoii. «KpacHoe cmeriie-
HUE» B CIIEKTpax raJlakTHUK U 3a-
KoH Xab6ma. Paciupenue Bee-
JICHHOH MPOUCXOAUT OAHOPOIHO
Y U30TPOITHO

IIpumenenne npuHnuna Jlo-
riepa Uil OOBSICHEHUS «Kpac-
HOro cMmenieHus». [loaroroska
COOOIIEHUsI O JeATETbHOCTH
Xab6ma u @puamana. [lokasa-
TETbCTBO CIPABEAJIMBOCTH 3a-
koHa XaOOsa nns HaOdrodare-
715, PACIIONIOKEHHOTO B OO0
ranaktuke. O0vscHeHue H08020
\Wmamepuana, paboma ¢ KHUOII.

§27,
PAKTH-
YECKUE
3a1aHUSA

31

OCHOBBI COBPEMEHHOM KOCMOJIOTHH.
PaGots . A. T'amoBa o mpoucxoxe-
HUM BceneHHo.

I'mnoreza I'. A. I'amoBa o rops-
yeM Hadajie BcenenHoill, ee
000CHOBaHUE U TTOATBEPIKICHUE.
PenukroBoe n3nyuyenue. Teopus
bonsmoros3pea.®opmupoBanue
rajakTHK U 3B€3[. Y CKOPEHHUE
pacmupenust Becenennon. «Tem-
Hasl DHEPTUS» U AaHTUTATOTEHUE.

[TonroToBka W mpe3eHTanus
CcOOOIIEHUsI O JESTENLHOCTH
['amoBa u naypeatoB Hobe-
JIEBCKOM MpemMuu Mo (U3MKe
3a paboThI IO KOCMOJIOTHH.

§27,
IPaKTH-
YECKUE
3a1aHUSA

11



Kuzsb 1 pasym Bo Beenennoit (3 u).

32

VYpoxk - koHpepeHus «OIUHOKH JIn
MbI BO Beenennoii?»

33

[ToBTOpEHME. MexnyHapogHoe co-
TpyIHHUYECTBO Poccuum B OCBOGHHMM H
n3ydeHnn Kocmuueckoro mpocTtpaH-
CTBA.

34

Konmponvuaa paboma Ne3.

[Ipobnema cyiecTBOBaHUS KHU3-
HH BHe 3eMJIH. Y CI0BHS, HEOO-
XOJIUMBIC IS PA3BUTHUS KU3HH.
[Toncku )XM3HU HA IUIAHETAX
ConneuyHoit cuctemsbl. ClI0KHBIE
OpPraHUYECKUE COCTMHCHUS B
kocmoce. CoBpeMEHHBIE BO3-
MOXHOCTH Pai0acTpPOHOMHUH U
KOCMOHABTHKH TSI CBSI3H C JIPY-
rumu npBrim3anusamu. [hnaner-
HBIE CUCTEMBI Y APYTHX 3BE3/I.
[IpuMeHATh 3HAHUSA K PEIICHUIO
3a/1a4 (BBIUMCIUTEIBHBIX, Kayue-
CTBEHHBIX, IpapuecKux) Ha
YPOBHE ONEPUPOBAHUS CJIETY-
IOIIUMH UHTEIIEKTYaTbHBIMH
oTepalusiMU: TOHUMaHUE, TPHU-
MEHEHHE, aHAJIN3, CHHTE3, OIICH-
Ka, 0000IIecHIEe, CHCTEMAaTH3a-
LM

[ToaroroBka v mpe3eHTaI s
COOOIIIEHHUS O COBPEMEHHOM
COCTOSIHUM Hay4YHBbIX HCCIIe-
JIOBAaHUH T10 TIpoOIeMe cyIIie-
CTBOBAHUS BHE3EMHOM KU3HHU
Bo Bcenennoii. Yuactue B
JTUCKYCCHH 10 3TO# mpo0iie-
Me

§28

IToBTO-
PUTH OC-
HOBHBIE
MTOHSTHS,
3aKOHBI
Kypca
acCTpPOHO-
MHH

12
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