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fI O^gC HI,ITE JIb HAf, 3 ATII,I C KA

flporparrarr,ra ro acrpoHoMr,ru Ha ypoBHe cpeAHero o6qero o6pasonanut paspadoraHa
Ha ocHoBe uonoxesufi H rpe6onanzft K pe3yJrbraraM ocBoeHr4r ocnosHofi
o6pasonarenruoft rporpaMMbr, rrpeAcraBJreHHbrx s O|OC COO-20 1 2 u @Ofl COO
lllannpyeMbre pe3yJrbrarbr ocBoeHnn yve6Horo npeAMera, Kypca.

Jft'rqnocrnble peryJrbrarbl orpaxaror c(popunponaHHocrb, B ToM qr.rcre B qacrr,r:

I) fpacrcdaHcKozo BocnumaHun:
- roroBHocrl,I K aKTIiBHoMy fracrr{ro n o6cyx4ennu o6qecrBeHHo-3Haq[Mbrx r4

gTI,IqecKI,Ix upo6reu, cBs3aHHbD( c npaKTr4rrecKnM npr,rMeHeHlreM Aocrr,rxeHnfi Qr,rsuxu.
2) IlampuomuqecKozo aocnumaHut:

- qyBcrBa ropAocrr.r sa poccuftcryrc (pusu.recKyro HayKy, ryMaHr43M.
3) fiyxoeuo-HpascmeeHHozo *ocnumaHun:

- yMeHLIt COTpyAH[tIarb CO CBopCTHHKitMr,r, AerbMr.r MnaArnero Bo3pacra, B3pocJrbMr,r
B

o6pa^ronareruuofi, yre6no-rEccJreAoBarenrcrofi, npoerruofi 14 Apyn4x BllAax
AerTenbHocTrl;
4) ScmemuraecKozo *ocnumaHun:

- Boctrputrlrt ocrerllqecKr.rx KaqecrB (pzsuvecrofi HayKr,r: ee rapMoHr,rqHoro
nocrpoeHl4 t, cTporocTl{, TolIHoCTtI, JIaKOHTIqHOCTI,I.

5) @usuuecKozo BocnumaHltt, QopuupoeaHutt t<ynbmypu sdopoeun u el4ouuoHaJtbHo?o
dnaeononyvun:
- oco3HaHI,Is IleHHocrr.r 6esonacHoro o6pasa )Kr,r3Hlr B coBpeMeHHoM

TexHoJlor[qecKoM Mllpe, BiDruocrr.r npaBr4Jr 6egonacuoro rroBeAeHvfrHa rpaHcnopre, Ha

Aoporax, c SIeKTputIecKLIM lI TeIIJIOBbIrra o6opy,UoBaHlleM B AoMarrrHr,rx ycJroBr,rrx;
- HttBbIKa pe(pnercuIE, nprrcHaHr,re cBoero rrpaBa na oruu6ry r,r raKoro xe npaBa y

Apyfofo qeroB9Ka.

6) Tpydoeo?o locnumaHun:
- floJroxr.rreJrbHoro oTHorrreHr.rr K TpyAy, qeneycTpeMJreHHocTr,r.

7 ) Srconozuue cKozo nocnumaHun :
- gKoJroruqecroft KyJlbrypbl, 6epexuoro orHomeHlrr K poAHofi 3errale, [ptrpoAHbrM

6orarcrsaM
Poccuu ,r Mupa, noHI,IMaHr,rr orBercrBeHHocrr,r 3a cocrorHue [pupoAHbrx pecypcoB r,r

pfByMHoe

[ptrpoAononb3oBaHr4e.
8) Qeunocmu HayqHozo nosHaHun :

- MlIpoBo$peHI,It, cooTBercTByrouefo coBpeMeHHoMy ypoBHro pa3Br4wrfl Hayl(iu;
OCO3HAHLI'

3HaquMocrr,r HayKr,r, BiraAeHr4r 4ocronepuoft uH(fopuaquefi o flepeAoBbrx
AOCTI.IXEHI,I'X LI

orKpblTHtx tttuponoft LI orerlecrseHHofi HayKr,r; 3iMHTepecoBarrHocrtr B HafrHbrx
sHaHusx o6

ycrpofictne MI,Ipa z o6uecrsa; roroBHocrr,r K HafrHo-TexHr,rqecKoMy rBopqecrBy;
- yMeHr.rr ylpaBJrrrb csoeft rro3uaBareJmuoE AerreJrbHocrbro;
- roroBHocrl,I u cfloco6uocrz r o6pasonanr4ro, B ToM rrr4cJre cauoo6pasoBaHr4to, Ha

npoTflxeHlIr{



Bcefi xr,r3Hr,r; co3HargJrbnoro orHorrreHufl K HeIIpephIBHoMy o6pa:onanuro KaK

ycnoBI{Io
ycnemuofi upo(peccuonarnrofi n o6u1ecrsennoft Aetrenbnocrlr.

MeranpequernbrMrr peyJrbraraMrl ocBoennc acrpoHoMrrrr fl Brfl rcTcq:
1 . ocBoeHr,re p e zyntmulHbtx ynuBepcaJlbHbrx yue6urx Aeft crsIafi :

- caMocrorreJrbHo oupeAenrrb rleJrr,r, craBlrrb u $oprnryrupoBarb co6crseuHble 3aAaqn B

o6pasonaremnoft AerreJrbHo crvr Lr )KrrsHeHHbrx cLITyaqI,Iflx;
- orleHr,rBarb pecypcbr, B ToM rrr,rcle BpeMr r{ Apyrue HeMaTepI,IaJIbHbIe pecypcu, neo6xoAI,IMbIe

Anr Aocrr,rxenlrr uocraBrennofi paHee rleJrr,r ;

- coilocraBJrrrb r,rMerouuecr Bo3MoxHocru u ueo6xoArrMbre.qJrr Aocrr,rxen[t IIeJILI pecypcbl;
- onpeAenrrb HecKoJrbxo nyrefi Aocrr,rxeHr,rr nocraBJrenuoft qeuu;
- 3aAaBarb flapaMerpbr rr Kpr,rrepr,ru, rro KoropbrM MoxHo orrpeAeJrr{Tb, rrro rleJrb Aocrr,rrHyra;
- conocraBnrrb noJrfreusrrfl pe3yJrbrar AerreJrbHocrr{ c nocrasreuHoft 3apanee IIenbIo;
-oco3HaBarb rrocJreAcrBr,rr Aocrr,rxeHrlr rrocraBJreHHofi uerl,I B AetreJlbHocru, co6crseHHoft

xr{3Hrr n xr,r3Hrl oKpyxarcuux mo4efi;
2. ocsoeHr,r e no 3 H aB ame nbHbtx yHr,rBepcaJlbHbx y.re6urx Aefi crslrfi :

- Kpurr.rtrecKr,r orleHuBarb r,r HHTepnpert,tpoBarr unQopMarlurc c pa3HbD( nosuqHfi;
- pacIro3uaBarr u $rErcr,rpoBarb nporr.rBopeqrrr B uu(foprraaqvoHHbx r,rcrouul,IKax;
- r4cloJrb3oBarb pa3nr,rrrHbre MoAeJrbHo-cxeMarr,rqecKr,re cpeAcTBa Nw rrpeAcTaBneHr.rt

BburBJreuHbrx n uu(poprrrarlfioHHbx r,rcrorrHr4Kax nporNnopewrfi ;

- ocyuecrBJrrrb pasn€puyrrrfi un$opMarluoHHbrfi noucr lr cralr.rrb Ha ero ocHoBe HoBbre

(yre6nue r lo3HaBaremurre) 3a4a'rv;
- r,IcKarb r,r HtxoAr.rrr o6o6u0sHbre cnoco6u peurenufl,3paq;
- [p]rBoAr,rrb Kpr.rrt4rrecKr,re aprryeuTbr KaK B orHortreH]rr4 co6crBeHnoro cyxAenvs,'raK rr B

orHorrreHr.ru 4eitcteuir H cyxAeHr.rfi 4pyroro qenoBeKa;

- ananr,r3r{poBarb n npeo6pa":oBbrBarb npo6reuuo-[port4Bopeqr,rBbre curyarJlrr4;
- BhlxoAr,rrb 3a paMKu yue6Horo npeAMera r{ ocyuecrBJrrrb ueneHanpaBrensrrft ror{cK

Bo3Moxr{ocrr,r mupoKoro [epeHoca cpeAcrB lt cnoco6os 4eitcrsus;
- BbrcrptuBarb r,rHAr,rBlrAyiurbHyro o6pasonareJrbHyro rpaeKTopr,rro, yqurbrBtur orpaHr,rrreHrlr co

cropoHbr Apyrr4x rracrHr.rKoB lI pecypcHbre orpaHr4qelJufri
- 3aHLIMarb pa3Hbre rro3r,rqulr B no3HaBarenruofi AerreJlbHocrn (6rtrr freHr,rKoM r{ yqr,rreneM;

Soprraynr.rponarr o6pasonarenrsufi 3anpoc u BbruoJrHrrb KoHcyJrbrarr{BHbre (fynrqr.ru
citMocrotrenbno; craBr,rrb npo6nerray u pa6orarL HaA eC peueuueM; yrrpaBJrrrb coBMecrsoft
flo3HaBareJlrnoft gerreJrbHocrblo u noAqr.rHtrrcr);

3. ocsoeHl,I e KoMwyHuKamueHbtx yuprBepcaJrbHbx yre6nrx Aeft crBlrfi :

. OCYqECTBI-f,Tr AENOBYIO KOMMYHI,IKAII}Irc KAK CO CBEPCTHI,IKAMI'I, TAK I,I C B3POCNUUN (TAX

BHylpH o6pasonarerusoft opraHr,Baqr,nr, TaK u ga e€ npegenarrau);
. npfi ocyrqecrBneHr.ru rpynnonofi pa60rrr 6rrrr KaK pyKoBoAlrreJrgM, raK vr. rureHoM

npoerrnofi KoMaHAbI B pa3HbD( ponrx (reHeparopou r,rAeft, Kpr,rrlrKoM, r,rcnoJrHtrrgJreM,
rrpe3eHryroulrdM rr r. A.);

o pasn€puyro, rornrrHo r,r roqHo rrBJrafarb cBolo rorlKy 3peHI,It c lIcIIoJIr3oBaHI,IeM a,qeKBarHbIX
(ycruux u rr4cbMenurx) xsrmoBhrx cpeAcrB;

. pacllo3HaBarb rou$ruarcrofeHHbre cr,rryarluu u flpeAorBparrlarb ron(prurru Ao ]rx axrunuofi
(!asu;

O COTJIACOBbIBATb IIO3IIqUU IUIEHOB KOMAHAbI B TIPOII9CCE PA6OTbI TTAA O6IqUM IIPOAYKTOM
(peruenzeu);

. [peAcraBJltrb ny6ruruno pe3yirbrarbr r,rHAr,rBr,r.ryanrnofi u rpynuonofi AerreJrbHocru KaK

ilepeA 3uaxouofi, TaK r,r [epgA He3HaKoMoit aylutopuei1'



. noA6r{paTb [apTHepoB Ms AenoBor KoMMyHr{Ka\r4r4, r{cxoAr r{3 coo6paxeHr,rfi
pe3ynbTaT[BHocTr{ B3a}rMoAefi cTBr{t, a He JII.tqHbIx cHMnaTI4fi ;

. BOCIIPI{HI,IMATb KPI,ITI,IqECKUC 3AMEqAHI'I' KAK PECYPC CO6CTBEHHOTO PA3B}ITLI';
o rotlHo LI eMKo t$oprvrynupoBarb KaK Kpr,rrr,rqecKr,re, TaK rr oAo6pqrenbHbre 3aMeqailvs. B aApec

Apyrux JIIoAeft B paMKax AeJroBoft r,r o6pa:loBaTeJrbHoft KoMMyHr{Kar\rrr4, r,r36efajr rrpr4 SToM

Jrr,rqHocTHbrx orleHoqHbrx cy)KAeHr,rfi .

IlpeArrernbrM[ peyJrbraraMlr ocBoeHlrq acrpoHoMrru Ha 6a3oBoM ypoBHe flBrcrcTcff:
o c0oprraupoBaHHocrb npeAcraBrennft o crpoeHr,rv Corure.rHofi cr,rcreubr, 3BoJrroqnu gs0gA u

Bcenenuofi, [pocrpaHcrBeHHo-BpeMeHHbrx rraacma6ax Bcenennoft ;
. noHLrMaHHe cyrrlnocrr sa6lroAaeMbx Bo BcereHHoft twenuit;
O BJIAAEHI,IE OCHOBOIIOJIATATqI{MI,I ACTPOHOMUqECKI,IMI,I IIOH'TLI'MI{, TEOPYI'IMYI, 3AKOHIIMI,I II

3aKoHoMepHocrtMtl, yBepeHHoe noJrb3oBaHr,re acrpoHoMr,rqecxofi repiur,rnoloruefi vl

crarranoluxoft;
o c$opul,IpoBaHHocrb npe4craueuufi o 3naqeunr{ acrpoHoMtrr.r B [paKTu.recKofi

AecrerbHo crr4 u galruefi ureM HayqHo-TexHuqecKoM pa3Br,rrr,r[;
o oco3HaHLIe ponu orelrecrBeHuoft uayru B ocBoeHr{r{ r4 r{cnoJrb3oBaHuu KocMr,rqecKoro

npocrpaHcrBa I,I pa3Bvr'rr s, MexAyHapoAHoro corpyAHrrrrecrBa s sroft o6lacru.
COAEPXAHT4E KyPCA
BnegeHne B acrpouoMrrro
Crpoenne u uacru'ra6rr Bcelenuoft, u conpeMeuubre Ha6lro4ennr
Kaxue reJra 3anoJlHflror Bcerenryro. Kaxonbr l{x xapaKTepHbre pa3Mepbr H paccrorHrrr Mex4y Hr,rMrr.

Kanne Qnonvecnue ycIror;Lrr' Bcrpeqarorcr B Hr{x. Bcereuna.fl pacrunprercs. fAe l,r KaK pa6oranr caMbre
KpylHble o[TI{qecKI4e reJrecKotrbr. Kan acrpouoMbr }rccne,eiror mMMa-r.r3Jr)nenlre BceleHHofi. 9ro yBnAeJrr,r
rpaBr,rraqr,roHHo-BoJrHoBue u He7rrpuHHbre reJlecKo[br.

Acrpo*rerpun
3n€sluoe ne6o n B[ArrMoe AB[xenrre nedecnux cBernJr
Karue gs€sArI BXoAtr B co3BegAr.rfl Opuoua u Jle6e,q.r. Corurqe ABr,DKercr no grJrr,rnrure. flnaneru

coBepl[alor neueo6pasHoe ABr.DKeHue. He6euue KoopAr.rHaru gro raxoe ne6ecrnfi sxnarop n He6eutfi
MepItAI,IaH. Kax crporr 3KBaropl,Iiulbrrylo crrcreuy ne6ecrux KoopAr.rHar. KaK crporr ropr,r3or{riurbrryro
cucreMy He6ecnrx KoopAr,rHar.

BnAnuoe AB[xeurre nJraHer u Co.nnua
fletneo6pasHoe ABlarlteHze ruIaHer, norulTHoe H nptMoe ABr,DKeHne rrJlaHer. Suumuxa, 3oAuaKarlbHbre

co3Be3Ar,rlr. HepaanouepHoe ABr,DKeune Coluqa no sKJrnnruKe.

,{nnxenne JIyHu H 3arMeurrfl
@asrr Jlynu n cuHoAl{qecxHfi ruecxq, ycJroBrrr HacryrrneHwr coirHeqHoro r,r Jryr{Horo garueHnfi. floueuy

flponcxoArr coJrHeqHbre 3arMeHr,rr. Capoc r4 rrpeAcna3aHur garuenrafi

Bpemn ll K:ureHAapb
3e€sAuoe I,I coJlHeqHoe BpeMt, sn€sgHrrfi r,r rponmecruft rog. Ycrpoftcrao JryrrHoro u coJrHeqnoro

KaJIeHIapfl, upo6leuu I-rx coruIacoBatruslOrtuaucxnft 14 rpr,rropuaHcrurft nanengapn.
He6ecnac MexaHrrKa
Ie.nnoqeurp[qecKafl c[creMa Mnpa
flpegcranaennr o crpoeHlrl,I ComreqHofi cucreMbr B arrrr,rqnbre BpeMeHa r{ B cpeAHeBeKoBbe.

felnoqerrprlecKilI cllcreMa MI,Ipa, AoKa3arenbcrBo Bparuerus 3eulu BoKpyr Connr{a. flapannarc sr€s4 r.r

onpeAeJreHr,re paccTorHr{Jr Ao Hr{x, napceK.
3aronrr Kenlepa
Orrprtrue H.Keruleporra 3aKoHoB ABrur(eHr,rrr [rraHer. Orxprrrne 3aKoHa Bceuupnoro rrroregr.rr rr

o6o6q€unue 3aKoHbr Kerurepa. Onpegeleurre Macc ne6ecrtrx rel.
Kocuuqecrc[e cnopocrrl
Pacq€ru neprofi u rropofi KocMr.rqecKoft cxopocru n rx Su:uvecxufi cMbrcJr. flon€r IO.A. farapuna

BoKpyr 3eulu no KpyroBoft op6ure.
Mexn.nanernue nepe.n€ru
flonrrne onrnManbnoft rpaexropun norgra K ruraHere. Bperrar uol€ra K ruraHere r,r Aarbr craproB.



Crpoenne co.lneqnofi cncreMbr
Conperuennbre rrpeAcraBJreHrrfl o Co.nneqnofi cncreue.
Cocran Corueqnofi cucreMbr. flnaneru seMuofi fpyrrrrbr r.r ruraHerbr-rrlraHTbr, r{x upr,rHrlr,rn}raJrbHbre

pinnrunr. O6raro KoMer Oopra n floxc Kofinepa. Paauepu reJr coJrHerrHoft cncreurr.
fl;ranera 3emrs
@opr'ra u pa3Mep6l3ewru. Bnyrpennee crpoeuve 3eurn. Pom napHmoBoro eQQerra a SopullporaHr.ru

KJrI{Mara 3eulu.
Jlyua n e€ n.trucHre na 3eu.nrc
JIyHnufi penreQ H ero npupoAa. flpruruenoe n3arnaoAeftcrsne Mex(,q/ Jlylrofi u 3err,rr€ft. YgaleHue

Jlyuu or 3enaml n 3aMeAJreHr.re Bparrleuwr 3euru. flpeqeccnr geunoft ocu u npeABapeHue paeuogencrnufi.
Ilnanerrr renrnoft rpyrr[br
I,IccregoeaHnx Meprypu.r, BeHepu ra Mapca, llx cxoxecrb c 3eul€fi. Kan napuunorufi eQtferr rpeer

roBepxHocrr 3euru n neperpeBaer aruoc$epy BeHepu. Ecru Jrn xH3Hb na Mapce. 9norrcquq op6rr
crry/rHr.rKoB Mapca (Do6oca r.r .{eftrraoca.

rlrasernr-rnralrrbl
@ngnqecxue csoficrsa IOurrepa, Carypua, Vpaua r,r Herrryna. ByaranuuecKar AeflreJrbHocrb Ha

crD/rHr.rKe IOnu:repa Ho. flpnpo4a KoJreq BoKpyr ruraHer-fnramoB.
flnanersr-rcapJrrrKrr n nx cnoftcrna.
Marue rera Colneqnofi cncreurr
IlpnpoAa H ABLDKeHI,Ie acrepoulon. Cnequrpr.rKa ABrD(eHr.rfl rpynn acrepor,rAoB Tporuqen u lperoo.

flpnpola u ABLDKeHT.Ie KoMer. flosc Koftnepa u O6naxo KoMer Oopra. flpnpo4a MereopoB r.r MereoprroB.
Mereoprr rr Mereop[Tbr
flpr,rpoga na,qarculrrx sn€sg, MereopHbre noroKr.r u r,Tx paAnanrH. Csssr Mex,e/ MereopHbrMn rroroKaMr,r

u KoMeraMLI. llpupo.qa KaMeHHbx H )KeJre3Hbrx MereoprroB. flpupo4a Mereopr{rHbrx KparepoB.
rlpanrn.reucan acrpoQ[3nKa u Quurna Colnqa
Merogsr acrpoQuruqecKrrx ucsreAonannft
Vcrpoftcrro v xapaKTepucruKr.r reJrecKonoB perfparcropor r.r pe$nenropor. Vcrpoftcroo

paAr,roreJrecKorroB, paAuolrHTep<pepouerpn.
Co.nnue
Ocnonnrte xapaKTepncrmu Comrqa. OnpeAeJreHr.re Maccbr, reMneparyprr rr xlrMr,rqecKoro cocraBa

ConHqa. CrpoeHIae conue.nrofi aruoc$epu. Corueqnar aKTr,rBHocrb n ee srurHlre na 3eulrc u 6r,rocQepy.
Bnyrpennee crpoenrre Co.nuqa
Teoperruecnnft pac.r€t reMrreparypbr B rlerrrpe Connqa. -f,4epnufi HcrorrHHK gHepruu r{ repMoflAepHbre

peaKql{n cI{HTe3a reJrvrs. Lr3 BoAopoAa, nepeHoc 3Heprura r,rs rle]rrpa Coluqa Hap)D{q/, KoHBercrrrrBH:ur 3oHa.
Hefi-rpuuauft relecrcon u na6mo4eHr.rr noroxa neirrpuno or Coluqa.

3n€slrr
Ocnonuue xaparffeptrcrnrcn rn€tA
Onpegeleuue ocHoBHbrx xaparTepr,rcrpm ge€sA: Maccbr, cBerr,rMocrrr, TeMrreparypbr r4 xr.rMr,rqecKoro

cocraBa. cnempanlnar uaccuonKartrur snesg u e€ tpr,rsuuecKr,re ocHoBbr. ,{rnarparr,rrraa <cnerrpaarnufi
KJracc)) --cBer[Mocrr sr€sg, cBfib Me)r(Ay uaccoft pr cBerr,rMocruo ge€gA.

Bnyrpeunee crpoenne ln€rg
Crpoenrle 3B$ArI masuofi nocneAoBareJrrHocrn. Crpoeune sn€ag rcpacHhrx rr{ranroB r,r cBepxrrlrarrroB.
Ee.rue KapJrrrKrr, neftrponusre 3n€s4u, rryJrbcapbr n u€pnrre Ar,rpbr
Crpoeuue so€sg 6elrx KapJII,IKoB r.r npeAeJr Ha r{x Maccy - npeAen gangpacerapa. flylrcapu u

ueftrpoHHue sn€s4u. flpzpoga v€prmx Abrp rd rrx rapaMelpbr.

,{noftnrre, Kparnbre H rrepeMeHnrre gn€sAtr
Ha6nto4eHur AsoftHlx tI Kparrrbx ss€sA. 3arueHno-nepeMeHHbre sn€sgn. OnpegeneHrre Macc AsofiHrx

gs0gA. flylrcupytoluue repeMeHHbre 3e63.qu, KprrBbre u3MeHeHrr 6lecxa qe$enA. 3asrcuruocrr Mex,ei
cBerrMocrblo LI [ep[oAoM [yJrbca\vtrr y uetfeu4. I{eQergrr - MiurKr,r eo Bcerenuofi, no KoropbrM
onpeAeJUrror paccroflrrr4t Ao Aal€xlrx cronneHHft r,r raJrarc[rr.

Honue H cBepxHoBrre rn€sqsr
XapaxrepucrllKll BcnbIIIIeK HoBbrx gn€gl. Csser HoBbrx sn€sg c recHhrMr,r AsofiHrrr\,rr,r cncreMaMr,r,

coAepll(aIqI,IMH 3Be3Ay 6enuft Kapnr,rK. fleperexaHue BerrlecrBa u agepuuft B3pbrB Ha noBepxHocm 6eloro
KapJIIrKa. Kax nsprnarorct cBepxHoBbre sn€sgu. Xaparrepucrr,rKtr BcnbrrreK cBepxHoorx sr€s4.

fpanrraquonnrtft roluanc 6eloro KapJrr{Ka c uaccofi Vaugpacexapa B cocraBe recuoft groftnofi 3B$Abr -



BcrbrrtrKa cBepxHoBofi nepBoro rr.rna. B3pbrB Maccr,rBnoft gsegAH B KoHIIe csoefi gBoJrIoqI{Id 
- B3pbIB

cnepxuonofi BToporo rnna. Ha6ruoAeHrre ocrarKoB B3pbIBoB cBepxHoBblx sr€sg.
9no.irroqus gs€sA: poxAeHne, xtn3Hb n cueprr rn€rg
Pacq€r npoAoJDKr,rreJrbHocrlr )Kr43Hn sn€s4 pa:Hoft r'raccu na rltasHoft nocJleAoBareJlbHocrl{. Ilepexo.q s

Kpacnbre ruralrrbr rr cBepxruraHTbr nocJre r,rcqepnarurr BoAopoAa. Cnonoinar 3BoJrroqut ManoMaccuBHbx

sr€sg, r rpaBnTarluosnuft KoJrJrarc rr B3pbrB c o6pasonauueu Hefirpounofi geegAbr wr*r u€puofi AbIpbI
MaccusHofi 3Be3Abr. Onpe4erenue Bo3pacra ss€gArux cxoueuufi u orAeJlbHbrx gs0sA LI [poBepKa reopull
gBoJrrorlnn gs€sA.

M.neunuft flyru
Ial n nrr.nn n Fa.rarrnrce
Kax o6pasyrorcs orpiDr@TenbHBre r)rMaHHocrr.r. llovervry cBertrct anQ$ysnue ryuauHocttl Kax

KoHrlerrpr,rpyorcfl rzBoBbre r,r nblrleBbre ryMaHHocrr,r s fararrflre.
PaccecHHrre rl ruapoBbre gn€gAnure cKorIreHrrq
Ha6nrogaeuHe csoficrBa paccerHnHx gs€gAnrx cromenrafi. Ha6ruogaeuue csoficrga uapoBblx

gs€sAHrx cxomennft. Pacnpegerenrre 14 xapaKTep ABruKeHr{f, cronnenuft s faraKTlme. PacnpeAeJleHl,re

3r€s4, cnorurenufi, ra3a r{ nbrrrr,r B fanarrnxe. Crepxuaccnruar v€pHa.r Ablpa B IIeFrye laraxturu pt

KocMr{qecKr,re Jryrru. I,In<fparpacurre ua6nrogeHnr ABr,DKeuns gs€sA B rlerrrpe falarrracr,r u o6napyxeH}re B

rIeHTpe falaxrurn cBepxMacclnnofi uepuoft gupu. Pacq€r uapaMerpoB cBepxMacclrnnoft .r€pHoft guprr.
Ha6nro.qenuq KocMr,rqecKr{x rryuefi n r{x cBf,3b co B3pbrBaMr,r cBepxHoBbx sn€:4.

Ia.narrnrn
Kar rnaccnQuqupoBiurr4 raJraKruKr.r IIo Soprr,re r,r KaMeproHHarr Arrarpaurrra Xa66na. Csoftcrsa

cnupanbHbx, gJrJrnnrr,rqecKr.rx I{ HelpaB}urbHbrx ranaKTnrc. Kpacnoe cMerlleHr,re B crreKTpax faJraKTrrK }r
onpeAeneHlre paccTorHr,rr Ao Hr,rx.

3anon Xa66.na
Bpaqeune ftIJraKT[K u r€tvtra.f, Marepr{r B Hrirx.

Arcrnnuue raJrarcrlf Ku rr KBa3apbl
flpI,rpo,{a aKTr.rBHocrr.r raJraKTr,rK, paAuofaJraKTnKr,r r4 B3ar,rMoAeftcrsyrcque raflaKTr,rxn. Heo6uqnue

csoficrsa KBa3apoB, r{x cB{3b c rApaMr,I rarlaKTr,rK rr aKrr{BHocrrrc .r€purx AbIp B Hr{x.

Crconren[q raraKTrrK
Ha6ruoAaerr,nte csoftcrsa cKorrJreHr.ri rzurarrrl, perrrreHoBcKoe rBJryqeHne, TeMrreparypa v vracca

Me)ICaJIaKTI{qecKofo rasa, neo6xoArrMocrb cyrqecrBoBaHr{r r€unoft Marepr,ru B cKo[JreHI,IrIX ranaKTI,IK.

Oqema Maccbl r€unoft Marepnfi B cKorureHr,rJrx. -f,qeucras crpyKTypa pacnpeAeJreHnr raJraKTr,rru cxoueHuft
TANAKTI'K,

Crpoenne rr oBoJrroqnq BcereHHoft
Koneqnocrr n 6ecnoHerrHocrb Bcelenuoft - [apaAoncbr rcilacc[qecrcoft KocMoJror[[.
3axon BceMI,IpHofo rtroreHr,rr 14 npeAcraBreHr,Ir o KoHeqHocrr4 \r 6ecrone.{uocru Bcelennoft.

Ooronaerpuqecrurft napaAoKc u nporr,rBopeq[fl Me)KA/ KraccuqecKnMr4 npeAcraBJreHr{rMlr o crpoeHvrt
Bcelerutoft n ua6mogeHutMu. Heo6xoAnuocrb rrprrBJreqeH[r o6qefi TeopHH orHocrrreJrbnocrn AJrt

nocrpoeHfit MoAeJTLI Bcereunoft. Csssr Mex(Ay rcoMerpuqecxra< csoficrB npocrpaHcrBa BcelesHoft c
pacnpeAeJreHr.reM n ABrrKeHr.reM MaTepnl,t s uefi.

Pacunprnuascs Bcq[ennas
Csrgr cpe,qnefi IrJlorHocrr,r Marep[u c 3aKoHoM pacn]rpeHri,r r,r reoMerpruecKlrMr{ csoftcrBarvru

BceleHnoft. Enxrugora n HeeBKrrr.rAoBa reoMerpr{r Bcelessofi. Onpegeneuve pprryca r.r Bo3pacra
BceleruroE. MoAem <roprueft BcereHsoft) u peruKroBoe rBJDAeHrnr O6pasonaHne xr,rMr{qecKr{x gJreMe}noB

so BceneHHofi. O6unpre reJr[rl so BcereHHofi u neo6xoAnMocrb o6pa:onanr,rr efo Ha paHur{x 3ranax
SBoJIIoq.u Bceleutrofi. Heo6xoAutr,tocrb He roJrbKo sHcoxofi rrnorHocrn BerqecrBa, Ho ra ero sHcorofi
TeMneparypbl Ha paHHI,Ix granax gBoJrrorlun Bcelennoft. Peruxrosoe rtJrfreHr,re - rcrDnrsnue, Koropoe
ocrilJrocb eo BcereHHo[ or roprqero n cBepxnnorHoro cocrorHr,rr Marepr,M Ha paHHax ranax rs,r3Hr4
Bcelermofi. Ha6nroAaelaHe csoftcrga penlrKToBoro r.BJDAeHnr. flo.reuy ueo6xo4lluo nprBreqenue obqefi
Teopuu orHoclrreJrbHocrr,r Anfl nocrpoeHr4Jr MoAenu BceleHuoft .

Conpe*reuHnre npo6.nenrbr acrpoHoMHrr
Ycxopennoe pacuflpeune Bce.nennoft n r€unas grreprrrfl

Ha6ruoleHprr cBepxHoBbx gs€g,q I rilna B Aar€rlx ranaKfl,rKax r,r orKpbrrue ycKopeHHofo pacrrrupeHut
Bceleusoft. Orrpurue cI{JIbI BceMrrpHoro orraJrKnBaHr,rr. T€usas gHepr}rf, yBeJrr4rrnBaer Maccy BcelenHoft
rro Mepe e€ pacunpenur. flpnpoAa clr;rbr Bceuupnoro or.ralKxBaHnr.



O6napyxeure nJraner Bo3Jre Apyrrx sn6cq.
Ha6moAesnx 3a ABIDKeHI,Ieu sr€r4 H o[peAeJreHr{r Macc HeBr,rAHMbrx cnyrHr.rroB sn€14, Bo3rvry1qarc1qax

I{x np{MoJlHHefinoe ABrcKeHne. Merogu o6Hapyxeru{r gK3o[Jrauer. Oqema yclornft Ha noBepxHocrrx
gK3oIUIaHer. Iloucr 3K3oIUraHer c xorraSoprnrrMr,r ycJroBltrur4 Nrfl, )Klt3nr,r Ha Hr{x.

rloncrur xu3urf H pa3yMa no BcsreHnoft
Passrrtne npeAcraBJlenufi o Bo3HzKHoBeHuvr *r c)rrqecrBoBannknKsgnn so BcereHHofi. ConpeueHHhre

oqeHKI'I KoJr[qecrBa BblcoKopil3Bl-rrbrx r1t,rBllflnga\utrt s faraKTrme. flonrrrrl o6uapyxeru{r r{ nocburKq
CI{THAJIOB BHE3CMI{bIM IIIIBHJII,BAUH'M.

llo yve6uoMy rrJrany Jluqes J\b 95 r. Couu, yrBepxAeHHoMy Ha 3aceAaHr.ru rreAarorr{qecKoro
coBera, [poAoJlxl{TeJrbHocrb yue6uoro I'oAa cocrrrBnset 34 HeAeJrr{ 6es yuera rocyAapcrBenHoft
nroronofi arrecralllarl. ltn usy.treHvfl acrpoHoMlru Ha 6asosoM ypoBHe cpeAHero o6qero
o6pasonaHr.rr orBoArrrc s 34,nca.

Ta6nr,rqa reMarr{qecKoro pacupeAeJreHr,rr KoJu4qecrBa qacoB

J\b

nln
Palge.nu, TeMbr. KorrrecrBo qacoB

Ilpr.rnrep
Has
nporDaMMa

Pa6oqaq
rporpaMMa

1. BseAeHue I I
2. AcrpoHoMerpr.rt 5 5
3. He6ecnaq MexaHuKa a

J a
J

4. Cryoeuue CorHe.rHofi cucreMbr 7 7
5. AcrpgQnsuxa r{ 3Be3AHtu acrpouoMr,rt 7 7
6. Mre.rHHfi nwr J a

J
7. falarrura a

J
a
J

8. CrpoeHue lr gBoJrroqus Bceleuuofi 2 2
9. C oeperraennbro npo6neMbr acrpoHoMr,rlr a

J aJ
I,Iroro 34 34

TEMATI,IIIECKOE ILIIAHIIPOBAHI,IE
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nln

yp
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Teua ypoKa Kon
-BO

qacoB

MarepnalrHo-TexH[qecKoe
OCHAIIIEHI'C
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t. I Bee4euue B acrpoHoMrrro CrpoeHue u

uracruradu BcelenHofi, u coBpeMeHnrre na6mo AeHufl
I MynrrravreAuftroe o6opyaoBaHue,

I4nrepaxrrnnoe yre6Hoe uoco6r.re

"Hauignafl acrpoHoMr.rr. 3soJtroryu
Bcenennofi"

;",,,AqrpQnorretprul
, ,' ,,,,1,. ,,,, ,:,'i t,
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2. I 3resguoe ne6o u BnAuMoe ABr,DKeHne ue6ecnrx
CBETI4JI

I Mynrmnaegnftroe o6opyaoBanr.re,

I,InreparrunHoe yve6noe uoco6ne

"Haru4nax acrpoHoMl{r. SsoJtrouuf
aJ. 2. Hebecsse KoopAlrHarbl I Bcenennofi"
4. 3. Buguuoe ABIDr(eHr.re rrJraHer z Comua I
5. 4. Asp(eHue JIyHu r.r 3arMeHr.rrr I
6. 5. Bpeu-a r{ KaneHlapb

;,



7. I fenr,rorlerrrpt,r.recKaJr cr,rcreMa MHpa I Mynmurrre4rftnoe o6opy4orarue,
I{nreparrnanoe yve6noe noco6ue
lllfqnnqnuac o^frnunrrrtd e-^-^'.

8. 2 3aronsr Kennepa r,r ABr,DKeHur rrJraHer I
9. J Kocrvruqecxue cKopocrl,r u MelrruIaHerHbre

flepeJreTbr

I Bceneruroi"

Clpoeune CoJrnequ0fi cnsrCnarr ^..,'" 7 : 
'

10. I CorpeueHHbre npeAcraBJreHr{r o crpoeHnr.r u
)ocraBe CorHe.rHoft crrcreMbr

I MyrrrrnreAuftnoe o6opynoBanr.re,

llnreparrrcnoe yre6noe noco6r.re

"Haurx4nal acrpoHoMnr. Snornouus
Bcelernrofi"

11. 2 flnauera 3eMrc 1

12. a
J llynau ee BJrr{rHne na 3eulrc I

13. 4 flnanerrr 3eMnofi rpyflnbr I
t4. 5 flnaHemr-rnrarrrbr. flnaneru-raplnrz 14 r{x

]BOftCTBa.
I

15. 6 Malue reJra CoJrHe.rHofi cucreuu. Mereoprr u
\4eTeopI{rbr

I

16. 7 Conpenaenurre npeAcraBneHr,rfl o
flpoucxo?r(Aenuu ComreqHofi cr4creMbr

I
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t7. I Mero,qu agrpo$usr.recxra ucclegoraHuft I Mynrruuegufinoe o6opyaoBaHrre,

Zrrreparruanoe yre6Hoe uoco6ue

"Harugna.a acrpoHoMrtr. Snoruoqus
Bcelerurofi"

18. 2 Conuqe I
19. 3 Bnylpeunee crpoeHue v [croqHr,rK 3Heprur,r

ColHqa
I

20. 4 3r€s4u. OcHosHbre xapaKTepucrnKr 3BesA
Bnyrpesuee crpoeHr.re 3Be3A

I

21. 5 Eelue KapJrr,rlrKlr,Heirrpounrte 3Be3Abr,

ryJrbcapbr !r qepnbre Arrpbr. Anofiuue, KparHhre u
repeMeH4bre 3B$Abr

I

22. 6 Honue n cBepxHoBsre 3Be3Abr I
23. 7 3eolroqnr ss€sA: pox(AeHrde, )Kr,r3Hb r.r cMeprb

rr€s4
I

;:::l .l.: ..'';.:'. ' ..,.1 ..,,:,: .l

z+ I far *r urur s faraKrllKe I Mylrr negnftroe o6opy4oBaHne,
I,lrrreparrrrHoe yve6noe noco6ue
"Harlrlgual acrpoHoMr,rrr. 3soJtrouu,
Bcenernrofi"

'25 2 Paccersnue u mapoBbre 3Be3AHbre cKonJreHr4,r I'26.
3 Cnepxuaccunnar qepHar Abrpa B qerrrpe

Mre.rHoro [\rrpr
I

4JlaKrtrKrr .: , 
, ,::;,3::,1,

27. I Knaccu$uxaqurr riuraKTrar 3aron Xa66m I Mylrrnvre4uilnoe o6opyaoBaHr.re,

Ilrreparnmnoe yre6noe noco6r.re
"Harr.a4Haf, ac'rpoHoMrrr. 3roruourl.s
Bcelennofi"

U. 2 Axrt,teHrre raJraKTuKI,r H KBa3apbl I'29
3

Cxoulermx raJraKu,rK
I

LTpoeHrIe lI oBoJrroilus Bceflerrnofi
30. Koneqnocrr v 6ecronequocrr BceleHHo[

rapaAoKchr KrraccruecKofi KOCMOJrOrnu.
I Mynrno,regnfoloe o6opy4onaru,re,

Zrnepaxrnonoe yve6uoe noco6r.re

"Haura4nal acrpoHoMr4rr, Osoffoqus
BceleHHofi"

31. 2.

Pacurupnoqasc.f, BcerenHa,
I

:::':::'l: 
r,;l: LOBpeMeIIHhI€ trD00if 0MLI: fl CTrloHnurrrr t 3 I

32. I Vcxopennoe pacuupeHue gcelrenlrof r,r reMHilr
)Hgpfrrt

I Mynrrnae4rdnroe o6opygorarue,



aa
JJ. 2. O6Hapyxenne ruraHer Bo3Jre Apyrr{x 3Be3A 1 I4nrepaxnouoe yve6noe uoco6ue

"Hau.f,AHar acrpoHoMr.Irr. 3sorrount
Bcerennofi"

34. a

floncx xr,r3Hr,r l,t pil3yr{a Bo BcereHHoft
I

yTIEEHO-METOATTTTECKOE OEECTTEqEHIIE OEPA3OBATEJIbHOIO
rrPorIEccA

OEfl3ATEJIbHbIE YIIEEHbIE MATEP}IAJIbI IIJIfl YqEHUKA
Yqe6nzx: Acrpouotuur 10-11. BarosHfi ypoBeub B.M.gapyrnn Mocrsa flpocneqenue2}lg

M E T OAr,rrI E C KI{E MATE pr,rAJrbl AJIA IrqI4TE Jtfl

Iluuus, fle6Ho-MeroAr,rqecKr{x KoMrrJreKcoB (C$epbr)) tto acrpoHoMr,ru, noA peAaKrlr,refi B. M.
9apyruua. Acrpouotvrus. MeroAutrecKoe noco6re 10-ll KJraccbr. Ba.sonrIft ypoBeHb : fre6 roco6re
Anr yrrrreJrefi o6qeo6pa3oBar. opraHr.BaUVYr. - M. : llpocnerrleHlre, 2017 .
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