AcTpoHOMUA

LLIKONbHbIM U MYHULMNANbHbIN 3Tanbl Bcepoccuiickon onmmnmnaapl LWKOAbHUKOB ABNAIOTCA ee
nepBbiMM 3Tanamu. Ux Lenb COCTOMT B NONyAAPU3aLMM aCTPOHOMWUYECKUX 3HAHUIW cpeaum
LUMPOKOrO Kpyra y4alwmxca, yKpenaeHme CUCTEMbI LLKOIbHOTO aCTPOHOMMYECKOro 06pa3oBaHmA.

K yyacTuio B WKONbHOM 3Tane onMmnuagbl NO aCTPOHOMWUM AOMNYCKAOTCA BCE XKenawuiue,
npoxogAawme obyyeHme B AaHHOM obpa3oBaTesibHOM yupexkaeHun B 5-11 knaccax. LLKONbHbIN
3Tan NPoOBOAMUTCA B NATU BO3PACTHbIX Napannenax: 5-6, 7-8, 9, 10 n 11 knaccobl.

Mo xo4y WKOMbHOrO 3Tanma y4yaCTHMKAM Mpepnaraetcd KOMMJEKT M3 LWeCTU 33a[aHun,
NOArOTOBNEHHbIX OTAENbHO AN1A KaXKA0M U3 BO3PaCTHbIX Napannenei. Ana napannenun 5-6 knacca
YMCNO 33aZaHNIM YMEHbLUAETCA A0 YeTbipex. YacTb 3a4aHMN MOXKET ObiTb 06LLEN ANA HECKONbKUX
BO3PaCTHbIX Napansenei. Y4acTHUK BNpaBe BbINONAHATb 3a4aHUA 3a bonee cTapLlumi Knacc.

K yyactuio B MyHMLMNANbHOM 3Tane A0NYCKAtOTCA WKOJbHUKMU, BbICTYNABLIME HA LWKOIbHOM
aTane B napannenax 7-8, 9, 10 n 11 knaccax. MyHUUMNANbHbIA 3Tan NPOBOAUTCA B BO3PACTHbIX
napannenax 7-8, 9, 10 n 11 knaccos. Y4aCTHMKMK, BbICTyNaBLUME HA LWIKO/IbHOM 3Tane B bonee
CTapller napansienn no OTHOLWEHMIO K CBOEMY Kaaccy 06y4eHMs, Npoa0NKAtOT BbICTyNaTb B 3TOM
napanneny u Ha MyHULMUNANbHOM 3Tane. Y4acTHUKKU, He BbICTyMaBLIME HA LWKOIbHOM 3Tane, HO
MMeoLWMe MpPaBoO BbICTYNaTb HAa MyHMUMMNAAbHOM 3Tane Kak nobeguteny wan npusepbl
MYHWULMNANbHOrO 3Tana NPoLW/I0ro roga, MMetT NpaBo BbICTyNaTb B 6onee cTaplien napannienu,

HO ZLO/IXKHbI BbITb MPeAynpeXaeHbl, YTo
6yAyT BbICTyNaTb TO/IbKO B 3TOM Napanienu u Ha NocaeayoLlmnx sTanax.

Mo xo4y MyHMUMNAAbHOrO 3Tana y4yacTHUKAM npennaraeTca KOMMJIEKT M3 LWeCTU 3a4aHuM,
NOAroTOBNEHHbIX OTAENbHO ANA KaXKAOM M3 BO3PAcTHbIX napannenen. Yactb 3agaHMit MOXKeT
6bITb 06LEN ANA HECKONBbKUX BO3PACTHbIX Napannenem.

3aaHuMA WKOJIbHOrO U MYHULMMNA/IbHOMO 3TaNOB HOCAT TEOPETUUYECKUI XapaKTep, He TpebytoT
AN CBOETO PeLleHNa Kaknx-1Mbo acTPOHOMUYECKUX MPUOOPOB U 3N1EKTPOHHO-BbIYUCAUTENbHbIX
cpeacTs.

[ns NoAroToBKM K OAMMMNMAAE YY4acTHUKY HeobxogaMmo 3HaTb c/eayrolume BOMPOCbl Mo

aCTPOHOMUN:
3Be3aHoe Hebo.

Co3Be3gma u apyaline 3sesapl Heba: HasBaHMA, YCA0BMA BUAMMOCTM B Pa3/IMYHbIE CE30HbI

roga.
HebecHas cdepa.

CyTouHOoe ABuMKeHWe HebecCHbIX CBEeTW/1 Ha pPas/nyHbIX WKpoTax. Bocxoa, 3axoa,
KyZbMUHAUMA. TOPU30OHTANIbHAA M 3KBATOpPMaA/IbHAA CUCTEMA KOOPAWMHAT, OCHOBHbIE KPYrn u
JIMHMW Ha HebecHol cdepe. BbicoTa Haa ropM3OHTOM HebEeCHbIX CBETUA B Ky/IbMUHALMK. BbicoTa
nontoca Mupa. lameHeHue B1Aa 3Be34HOT0 Heba B Te4eHue cyToK. MoaBuKHasA KapTa 3Be34HOr0
Heba. Pedpakuma (KauecTBeHHO). CyMmepKu: rpaxkaaHCKMe, HaBUraLMOHHbIEe, aCTPOHOMUYECKUE.

MOHATMA YrNOBOro PaccToAHUA Ha HebecHOM chepe U yrioBbIX pazmepoB 0O HEKTOB.
[AsuxkeHne 3emnun no opbute.

Buanmbii nytb ConHua no HebecHol chepe. M3meHeHMe Buaa 3Be34HOro Heba B TeyeHune
roga. JKAUNTUKA, MNOHATME MOACA SKAUNTUKM U SKAUNTUYECKOW CUCTEMbI KOOPAMHAT.
3oamMaKanbHble co3Be3aus. Mpeueccus, U3MEHEeHME 3KBATOPUabHbIX KOOPAUHAT CBETUN M3-3a
npeueccuu.



N3mepeHne BpemeHu.

Tponuueckuii rog. ConHeYHble M 3Be3AHblE CYTKU, CBA3b MexXay HMMMK. CONHEeYHble Yachl.
MecTHoe, nosacHoe Bpema. UCTUHHOE M cpeaHee COJIHEYHOE BPEMS, YPaBHEHME BPEMEHMW.
3Be3aHoe Bpems. YacoBble Nosica U UCUMCNEHNE BPEMEHU B HALWWEW CTpaHe; AeKpeTHoe Bpems,
netHee Bpems. JleToncuncneHme. KaneHgapb, CONHEYHAA U yHHaAA cucTema KaneHaaps. Hosbil

M CTapbli CTUAb. [1BUXKEHUE HeBEeCHbIX Ten NoA AeACTBUEM CUNbl BCEMUPHOTO TAFOTEHUS.
®dopma opbut: anaunc, napabona, runepbona.

INAUNC, ero OCHOBHble TOYKM, bonbWwaa M Manas MNoJAyoCH, ISKCLEHTPUCUTET. 3aKOH
BCEMMPHOro TAroteHusA. 3akoHbl Kennepa (BKAoyaa 0606WeHHbIN TpeTuii 3akoH Kennepa).
MepBasA M BTOpaA KOCMMYECKME CKOPOCTU. KpyroBas CKOPOCTb, CKOPOCTb ABUMMKEHMUA B TOYKaX
nepuueHTpa M anoueHTpa. OnpeaeneHme macc HebecHbIX TeN Ha OCHOBE 3aKOHAa BCEMMPHOTO

TAroTeHMs. PacyeTbl BpeMEHU MEKMNNAHETHbIX NepeneToB NO KacaTeNbHOM TPaeKTopuUn.
ConHevyHas cuctema.

CTpoeHue, coctaB, obwue XapakTepucTUKU. Pasmepbl, popma, macca Ten CONHEYHOM
CUCTEeMbI, MNOTHOCTb MX BewecTBa. OTpaxkalowan crnocobHocTb (anbbeno). OnpepeneHune
pacctoaHMn Ao Ten CoONHEYHOW CUCTEMbI (MeTodbl paAnoNoKauMmM U CYTOYHOro napannakca).
AcCTpoHOMMYECKass eguHuua. Yrnosble pasmepbl nnaHeT. CuAepUYEecKUn, CUHOAUYECKUI
nepuvoabl NNaHET, CBA3b MeXXAy HUMWU. Buaumble ABUXKEHMA U KOHOUIypauuu nnaHer.
HaknoHeHne opbuTtbl, AUHMA y3n0B. [poxoxaeHus nnaHeT no Aucky ConHua, ycnosus
HacTynneHusa. Masnble Tena ConHeyHom cuctemol. MeTeoponabl, METEOPbI U METEOPHbIE MOTOKU.
MeTeoputbl. OpbUTbI NNaHET, acTepouaoB, KOMET U METEopPOoMA0B. Bo3amylLeHUs B ABUXKEHUU

nnaHeT. TpeTbA KOCMUYECKAA CKOPOCTb A1A 3emaun 1 apyrux Ten CoONHEYHOM CUCTEMDI.
Cuctema ConHue - 3emna - JlyHa.

AsukeHne JlyHbl BOKpYr 3emaun, ¢asbl JlyHbl. JInbpaunn JlyHbl. OBuKeHne y3108B opOUTHI
JlyHbl, nepuogbl  «HWU3KOM» U «BbICOKOW»  JlyHbl. CUMHOAMYECKUN, CUAEPUYECKUN,
aHOMANUCTUYECKUN N ApPaKOHUYEeCKU mecAaubl. CONHEYHble U NIyHHble 3aTMEHMUA, UX TUMbI,
ycnosua HactynneHma. Capoc. MMokpbiTna 3Be3g u naaHeT JIYHOW, YCNOBUA UX HACTyNAEHUA.

MoHATME O NpuAnBaXx.
OnTuyeckne npmbopsbl.

Fnas Kak onTuyeckuit npubop. YCTPOMCTBO NPOCTEMLWNX ONTUYECKMX NpubopoB AnA
aCTPOHOMMYECKUX HabntoaeHU (BUHOKAb, doToannapaT, IMH30BbIe, 3ePKa/ibHbIE U 3ePKa/lbHO-
NIMH30Bble TenecKkonbl). MocTpoeHMe M306parkeHUl NpOoTAXKEHHbIX OO6BEKTOB B (OKaNbHOW
NNIOCKOCTU. YrNoBoe yBennyeHwe, maclitab m3obparkeHua. KpynHenwme Teneckonbl Hawewn

CTPaHbl U MUpa.
LLIKana 3Be34HbIX BENNYUH.

MNpeacTtaBsieHne 0 BUAMMbBIX 3BE34HbIX BE/IMYMHAX PA3JNYHbBIX aCTPOHOMUYECKNX 06beKToB.
PeweHune 3aga4 Ha 3Be34Hble BE/IMYUHDI B LLe/IbIX YNCNaX. 3aBUCUMOCTb APKOCTU OT PaCCTOAHUA

00 obbekKTa.
INeKTPOMarHuTHbIE BOJIHbI.

CKopocTb cBeTa. Pa3/iMyHble AMana3oHbl 3/1EKTPOMArHUTHbIX BOMH. BUaumblid CBET, A/MUHbI

BOJIH U 4acTOTbl BUAMMOTO CBeTa. PagMOBOHbI.
Obuwme NpeacTaB/ieHMA O CTPYKType BceneHHoM.

MpocTpaHCTBEHHO-BPEMEHHble MaclwTabbl BceneHHoM. Hawa ManakTuUKa v gpyrve ranakTmkm,

obluee npeacTaB/ieHUe 0 pa3mepax, COCTaBe 1 CTPOEHUN.
N3mepeHns pacCcToAHUI B aCTPOHOMUM.



BHecucTeMHble egMHULbI B aCTPOHOMUK (aCTPOHOMMYECKaA eaMHNLLA, CBETOBOM ro, Napcek,
Kunonapcek, meranapcek). MeTtoabl paaMonoKauMu, CYTOMHOrO W TFOAMYHOrO nNapasakca.

Abeppauuna ceeTta.
[lononHuTeNbHble BONPOCHI.

[lononHUTeNbHble BOMPOCbI MO MaTemMaTuKe: 3anucb 6OMbLIKMX 4YMCen, MaTeMaTUyecKue
onepaumun co cteneHAmU. MpubanKeHHble BblMMCAEHMA. YNCNOo 3HaYawmx undp. NMNonb3oBaHue
MHXXEHEePHbIM KaNbKy/IATOPOM. EAVHULbI U3MepeHUA YrnoB: rpagyc M ero 4actu, pagnaH, 4acosas
mepa. NMoHATMe chepbl, bonblume n manbie Kpyru. Popmynbl ANS CUHYCA M TaHFEHCA Manoro yraa.
PeweHne TpeyroNbHWKOB, TEOPEMbl CUMHYCOB WU KOCUMHYCOB. DaeMeHTapHble ¢GopMynbl
TPUTOHOMETPUMN.

[ononHuTenbHble BONPOCbl NO ¢U3MKe: 3aKOHbl COXPAHEHMA MEXaHUYECKOM 3SHepruu,
MMMNYIbCA U MOMEHTA MMNyAbca. [NMoHATME 06 MHepLMaNbHbIX U HEMHEPLMAbHbIX CUCTEMAX
oTcyeTa. lNoTeHUManbHaA sHEPrnA B3aMMOLENCTBMA TOYEYHbIX Macc. feomeTpmnyeckaa OnTHKa,
X04, nyyen uyepes nuH3y. LLkana 3Be34HbIX BeNWYMH. 3Be3gHAA BE/IMYMHA, €e CBA3b C
ocBelleHHOCTbo. Popmyna lMorcoHa. CeBA3b BMAMMOro 6aecka ¢ pacctosHuem. ABcontoTHas
3Be3gHaA BennYnHa. MameHeHne BUAMMOM APKOCTM MNAHET U KOMET NPU UX ABUMKEHUWU MO
opbute. 3Be3apbl, obwme NOHATUA.OCHOBHbIE XapaKTEPUCTMKM 3BE34: TemnepaTtypa, paguyc,
Macca M CBETUMOCTb. 3aKOHbI U31y4YeHUA abCoNOTHO YepHOro Tena: 3akoH CtedaHa-bonbumaHa,
3aKOH cmelweHna BuHa. MNoHAaTne adppeKTMBHOM TemnepaTypbl.

Knaccndumkauyma 3sesa. MNpeacrtasnenHne o ¢otomeTtpuyeckon cucteme UBVR, nokasatenm
useta. [Auarpamma  «uget-ceeTumoctb»  (lepuwnpyHra-Paccena). 3Be3gbl  rnaBHOM
nocnenoBaTesIbHOCTU, TMraHTbl, cBepxruraHTbl. COOTHOLWEHME «Macca- CBETUMOCTb» ANA 3Be3[,
rNaBHOM nocnenoBaTenbHOCTU. [BUXKeHMe 3Be3g B NpocTpaHcTee. dpdeKkT Jonnepa. Jlyyesasn
CKOPOCTb 3B€34 M MNPUHLUNbLI ee M3MepeHuAa. TaHreHuuanbHasa CKOPOCTb M COBCTBEHHOE
ABUXKeHMe 3Be34. AneKc. [1BOMHbIe U NepeMeHHble 3Be34bl. 3aTMEHHbIE NEpPeMEHHbIe 3Be34bl.
CneKTpanbHO-ABOMHbIEe 3Be34bl. OnpeaeneHme Macc M pasmepoB 3Be3[, B ABOMHbIX CUCTEMAX.
BHeconHeuHble nnaHeTbl. ynbcupylowme nepemeHHble 3Be3Abl, MX TUMbl, KpuBble 6Hnecka.
3aBMCMMOCTb «MEPUOA-CBETUMOCTb» AnA uedeuns. [lonronepnoanyeckme nepemMeHHble 38e3bl.
HoBble 3Be3apl. PaccesHHble U WapoBble 3Be34Hble CKoneHUA. Bo3pacT, pusmyeckme cBOnCTBa
CKOMMEHUM N 0COHBEHHOCTM BXOAALWMX B HUX 3Be34,. OCHOBHbIE PAa3/INYMA MeXKAY PACCEAHHbIMMU U
LIAPOBbIMU CKONNEHUAMMU. [mnarpammbl «LBET-CBETUMOCTbY ANA 3BE34, CKONeHU. [BuxeHuns
3Be34, BXOZ4ALWMX B CKONeHMe. MeToz «rpynnoBOro napaniakca» onpegeneHna paccToaHma 4o
CKonaeHuA.

ConHue. OCHOBHble XapaKTEPUCTMKKU, obliee nNpencTaBNeHME O BHYTPEHHEM CTPOEHUMU WU
CcTpoeHun atmocdepbl. Xapaktepuctukm ConHLUa KakK 3Be34bl, CONHeYyHasa noctoaHHas. CoNHeYyHasn
aKTUBHOCTb, LMKbl COIHEYHON aKTMBHOCTU. MarHutHble nona Ha ConHue. CONHEYHO-3eMHble
CBA3MU.

MNoHn3oBaHHOe cocToAHME BellecTBa. [loHATME 06 WOHM30BAaHHOM rase. [lpoueccol
MOHM3aUMM U peKombuHauun. Obwme npeactaBneHne o6 MoHax B atmocdepe 3eman u
MeXnnaHeTHoM cpeae. MarHutHoe nosne 3emnu. MNonapHble CUAHUA.

Mex3Be3gHaa cpega. lNpeacrasneHne O pacnpegenieHMM rasa M NblIM B NPOCTPAHCTBE.
MNoTHOCTb, TemnepaTypa W XMMWUYECKMA COCTaB MexK3Be3gHon cpeabl. Mex3sesgHoe
nornoLeHme CBeTa, ero 3aBUCMMOCTb OT AJIMHbI BO/IHbI U BAVAHWE Ha 3Be3Hble BE/IMYUHDbI N LBeT



3Be3a. Masosble M aAnddysHble TymaHHOCTU. 3Be3g006pasoBaHMe. MeK3BesgHoe MarHUTHoe
none.

Teneckonbl, paspewarwas U nNpoHMualowaa cnocobHoctb. [lpegenbHoe yraosoe
paspeweHne M MpoHMualoWan cnocobHocTb. Pasmepbl ANPPaKUMOHHOIO M306pakeHus,
OrpaHMYEHNN CO CTOPOHbI 3eMHOW aTMocdepbl Ha paspellatoLllyo cnocobHocTb. Abeppaunn

onNTUKKN. ONTUYECKNE CXeMbl COBPEMEHHbIX T€/IECKOMOB.
JononHnTenbHble BONPOCHI.

[lononHUTENbHbIE BONPOCHI NO MAaTEMATUKE: NAOLWaAb NOBEPXHOCTU U cdepbl, 06bem Wwapa.

[ononHuTenbHble BONPOCHI NO Ppur3mKe: Na30Bble 3aKOHbI. [ToHATUE TemnepaTypbl, TENA0BOM
SHEepruu rasa, KOHLEHTPALMKM YacTuL, U aasneHma. OCHOBbI MOHATMA CNeKTpa, AMdpPaKLMKM CBETA.

OcHoBbl Teopuun npununsos. MpunmnsHoe Bo3gencteme. NoHATHE O paguyce chepbl Xunna,
nonoctu Powa. Toukn anbpaunm.

OnTnyeckune csorcTea atmocdep NNaAHET U MeXK3BE3AHOM cpeabl. PacceaHne n nornoweHne
cBeTa B aTmocdepe 3eMn, B MEXKNIAHETHOM N MEXK3BE34HOM Cpeae, 3aBUCMMOCTb NOTN0LWEHNS
OT A/MHbl BO/IHbI. ATMOcdepHas pedpakLuma, 3aBUCUMOCTb OT BbICOTbl 06bEKTA, ANMHbI BOJHbI
cseTa.

3aKoHbl u3nyyeHua. NHTEHCMBHOCTb M3ay4veHuA. NoHATME cnekTpa. M3nydyeHne abcontoTHO
yepHoro Tena. Popmyna MMnaHka. MpubnumkeHuna Penea-AxunHca wu BuHa, obnactn wux
npuMeHeHuA. PacnpeaeneHune sHeprnmn B CNEKTPax PasIMYHbIX aCTPOHOMMYECKMX 06 bEKTOB.

CnekTtpbl 3Be34. OCHOBbI CNeKTpasbHOro aHanusa. J/IMHUM NOrnoweHna B CNeKTpax 3Be3s,
cneKkTpanbHaa Knaccnopumkauma. ATmocoepbl ConHua mn 3sesg,. Potocdhepa n xpomocdepa ConHua.
CneKkTpbl U3Ny4YeHMA pa3perkeHHOoro rasa. lpeactaBneHne O CNeKTpPax COMHEYHOW KOPOHbI,
NAaHeTapHbIX U AMPEPY3HbIX TYMAHHOCTEN, NONAPHBIX CUAHWUNA.

MNpeacrtaBneHne 0 BHYTPEHHEM CTPOEHUM N UCTOYHUKAX IHeprun ConHua u 3Be3a. AgepHble
MCTOYHWUKM SHEPIUKN 3BE3A, 3anacbl AAEPHOM SHEPTUN. BbiaeneHne sHeprum Nnpm TepMoasepHbIX
peakymax. O6pa3oBaHME XMMUYECKMX 3NEMEHTOB B HeAgpax 3Be3s pPas3/INyHbIX TUMNOB, B
CBEPXHOBbIX 3Be3/ax (Ka4ecTBEHHO).

dsontouma ConHua u 3se3a. Ctagma rpaBUTALMOHHOIO CXKaTMs NPU 0bpa3oBaHUKU 3Be3abl.
Bpems xu13HM 3Be34 pa3inyHoM maccbl. CBepxHOBble 3Be3abl. [1034HMe CTaaAnM 3BONOLUM 3BE3A;
6enble KapaNKKU, HEMTPOHHbIE 3Be3Abl, YEPHbIE Ablpbl. [PaBUTALMOHHBIN paaunyc. Mynbcapbl.

CTpoeHue M TuNbl ranakTuK. Hawa lanaktuka. bauvkanwue ranaktmku. PacctosHue o
bAnXKanwmx ranaktuk. HabnopatenbHble 0cCObeHHOCTU ranakTuk. CocTaB ranakTUK U UX
dM3NYECKME XapaKTePUCTMKU. BpalleHue ranaktuyeckux amckos. Mopdosnormyeckme Tunbl
ranNakTUK. AKTUBHbIE A4pPa raNIaKTUK, PaLNOranakTUKKU, KBasapbl.

OcHoBbl Kocmonorun. OnpeaeneHne PaccTossHUM A0 ranakTuk. CeepxHosble | TMNa. KpacHoe
CMeLLeHNe B CMNeKTpax ranakTuMK. 3akKoH Xabb6na. CkonneHus ranaktuk. lpeacrasneHne o
rPAaBUTALMOHHbIX JIMH3axX (KayecTBeHHOo). KpynHomacwTabHas CTpykTypa BceneHHoW.
PennktoBoe wu3nyyeHMe M ero cnektp. [PUEeMHUKM U3Ay4YeHUA W MeToabl HabnwaeHun.
dnemeHTapHble CBEAEHWS O COBPEMEHHbIX MeToaax ¢GOTOMETPUM U CMEKTPOCKOMUW.
dotoymHoxuTeNU, M3C-maTpuubl. Ucnonb3oBaHuMe cBeToduMAbTPOB. Npnem pagmnoBoaH. Yrnosoe

paspelLeHne paamMoTeneckonos U pagmonHTepdepomMeTpoB.
[lononHUTENbHbIE BOMPOCHI.

JononHutenbHble BOMPOCHI MO maTemaTuKe: OCHOBbl MeTO4a I'IpVI6J'IVI)-K€HHbIX BbIYUCNEHUN U



pa3noxeHun B paa. MpnbanxkeHHble opmynbl ana cos x, (1+x)n, In (1+x), ex B cnyyae manbix X.

[lononHUTeNbHbIE BONPOCHI NO GU3MKe: DNEMEHTbI CneLnanbHON TEOPUM OTHOCUTENBbHOCTH.
Penatnsucrckaa ¢opmyna ana adpdekra Jonnepa. paBUTaLMOHHOE KpacHoe cMmeleHne. CBA3b
Maccbl M 3Heprun. OCHOBHbIE CBOMCTBA 3N1EMEHTAPHbIX YacTuL, (3N1EKTPOH, NPOTOH, HEMTPOH,
¢$oTOH). KBaHTOBbIE M BONIHOBbIE CBOICTBA CBETA. JHEPTMA KBAHTOB, CBA3b C YAaCTOTON M AJMHOWN
BONHbI. [laBneHne cBeTa. CnekTp aTtoma Bogoposa. Kocmuyeckne nyuu. [oHATME 06
nHTepdpepeHumn n audparkummn.



