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Pabouas mporpaMma cocTaBieHa B COOTBETCTBUU C NMPHUKa30M MMHHUCTEPCTBA 00pa30BaHUs
n Hayku Poccuiickoit @enepauun ot 7 utoHs 2017 roma Ne 506 «O BHeceHMM W3MEHEHUU B
(denepanbHBIi KOMIIOHEHT T'OCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHIAPTOB HAYAJIILHOTO OOIIETO,
OCHOBHOI'O OOLIEro M CpeaHero (MoJIHOro) oouiero oOpa3oBaHMs», YTBEP)KICHHBIH IPUKA30M
MunucrepcrBa obpasoBanusi Poccuiickoit @enepanuu or 5 mapra 2004 r. Ne 1089, BBOamTcs
CTaHJApT cpenHero (ImoJgHOro) oomero oOpa3oBaHMsA IO ACTPOHOMHUH, C MCIIOJIb30BAaHHEM
nporpamMmbl  ActpoHomus. ba3oBslil yposens.10-11 kitacc B.M. Yapyrus.

Pabouas mporpamMMa KOHKPETHU3UPYET COJAEpKAaHHE MPEAMETHBIX TeM 00pa3oBaTEIbHOTO
crapaaprta Ha 0a30BOM YPOBHE, JaeT paclpeesieHne y4eOHbIX YacoB 110 pa3zeiaM B COOTBETCTBUU
¢ yueOHbIM m1aHoM 1 yueOHsIii yac B Henento 34 Jaca B rofl.

HessiMu M3y4eHHUs aCTPOHOMHHM Ha JJAHHOM 3Tarie 00y4eHUs SIBIISIOTCS:

® OCO3HAHHWE MPUHIUITUAIBHONW PO ACTPOHOMHHU B TO3HAHUU (DYHAMEHTAIBHBIX 3aKOHOB
IpUpOb! U HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHBI MUPA;

e npuoOpeTeHue 3HaHUH 0 pru3nyeckol npupoae HeOECHBIX TEJI U CUCTEM, CTPOCHUU U
sBOJIIOLIMY BeeneHHoM, IpoCcTpaHCTBEHHBIX U BpEMEHHBIX Maciitabax BeeneHHoi,
Han0oJiee BAKHBIX aCTPOHOMHUYECKUX OTKPBITUSAX, ONPEIESIMBLIMX PA3BUTHE HAYKH U
TEXHUKH;

® OBJAJICHHE YMEHUSMHU OOBSCHATH BUIMMOE TTOJI0KEHUE U JIBI)KEHUE HEOSCHBIX T
IPUHLIUIIAMH OTIPEEIICHUSI MECTOIIOJIOKEHUS U BPEMEHHU 110 aCTPOHOMHYECKUM OOBEKTaM,
HaBBbIKAMU MPAKTUYECKOTO MCIOIb30BaHU KOMIIBIOTEPHBIX IPUIIOKEHUH JJIs1 ONIPENETICHUS
BU/JIA 3B€3/IHOT0 HEOA B KOHKPETHOM IIYHKTE JUIsl 3alaHHOTO BPEMEHU;

® Ppa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX H TBOPYECKHUX CIIOCOOHOCTEH B
npoliecce NpUOOPETEHHsI 3HaHUH 110 aCTPOHOMUM € UCIIOJIb30BAaHUEM PA3JINUYHbIX
MCTOYHHUKOB HH(OPMAIIUH ¥ COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHIA,

® JCIOJb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH JJIs pelleHUs] IPaKTHUECKUX 3a7au
[IOBCEHEBHOM KU3HH;

e (QopmMHpOBaHUE HAYYHOTO MUPOBO33PEHUS;

e (QopMHpOBaHUE HABBIKOB UCIOJIb30BAHUS €CTECTBEHHOHAYYHBIX U OCOOEHHO (hPHU3UKO-
MaTeMaTUYeCKUX 3HAHUH JIJIs1 OObEKTUBHOTO aHAIN3a YCTPOMCTBA OKPYKAIOIIEro MUpa Ha
pUMepe JOCTHKEHUIH COBPEMEHHOM acTpO(PHU3UKH, ACTPOHOMHUH U KOCMOHABTUKH.

VY4eOHbli npeMeT «ACTPOHOMHUS» HallpaBJieH Ha (OPMHUPOBAHUE Y YHALTUXCS
€CTECTBEHHOHAYyYHOW KapTUHBI MUpPa, 1I03HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U
TBOPYECKUX criocoOHOCTel. OH Urpaet BaXXKHYIO poJib B CTAHOBJICHUH I'PaXXJaHCKOM MO3UIIUH U
NaTPUOTHYECKOM BOCIIUTAHUU BBIMTYCKHUKOB, Tak Kak Poccust 3aHMMaeT Tuaupyromye no3uliuy B
MHpE B Pa3BUTUH ACTPOHOMHUH, KOCMOHABTHKH U KOCMO(DH3UKH.

3ajgaya acTpOHOMUMU 3aK/II0YaeTcsa B GOPMHUPOBAHUH Y yUAIIUXCS €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH KaK CIIOCOOHOCTH YeNIOBeKa 3aHUMaTh aKTUBHYIO TPaXIaHCKYIO MO3UIHIO 110
BOIPOCaM, CBSI3aHHBIM C Pa3BUTHEM €CTECTBEHHBIX HAyK U MPUMEHEHHUEM UX JOCTUKEHUH, a TaKKe
B €r0 TOTOBHOCTH UHTEPECOBATHCS €CTECTBEHHOHAYUHBIMH UIESMHU.

CoBpemeHHbII 00pa30BaHHbBIN YEIOBEK J0JKEH CTPEMUTHLCS y4acTBOBATH B
apryMeHTHPOBAHHOM OOCYX/I€HUH NMPOOJIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TpeOyeT OT HEro CIENAYIOIINX KOMIETEHTHOCTEMH:

® Hay4yHO OOBSICHATH SIBICHUS;
® [IOHMMaTh OCHOBHBIE OCOOEHHOCTH €CTECTBEHHOHAYYHOT'O HCCIIEIOBAHNUS;
® HHTCPHPECTUPOBATH JAHHBIC U MCIIOJb30BaTh HAYYHBIC JOKA3aTCIbCTBA 1A IIOJIYUYCHUA BBIBOIOB.



Tpe60oBaHUA K YPOBHIO NOATOTOBKH yYalMXCs

B pe3ynbrate u3yueHusi acTpOHOMUHU Ha 0a30BOM YPOBHE YUEHUK JIOJKEH 3HAMb/NOHUMAMb

* CMbICI ROHAMUI: TEOLICHTPUYECKAsl U T'eJIMOLICHTPUYECKasl CUCTEMA, BUAUMas 3BE3/IHas
BEJIMYMHA, CO3BE3/1e, MPOTUBOCTOSHUA W COCIUHEHHS IUIaHET, KOMETa, acTepou], METeop,
METEOPUT, METEOPOUI, IUIAHETa, CIIyTHHK, 3Be3sa, CosHeuyHas cucreMma, lanakTtuka, Bcenennas,
BCEMUPHOE M TIIOSCHOE BpeMs, BHECOJHEYHas IUIaHeTa (9K30IUIaHeTa), CHEeKTpasibHas
KJaccu(uKanus 38e3], Mapauiakc, peIKToBoe u3inydeHue, bonpmoit B3psiB, uepnas apipa;

* cmblcl pu3uvecKux 6eauuuH: TAPCEeK, CBETOBOW o/, acCTPOHOMHUYECKas EAMHMIIA,
3BE€3/{Has BEJIMUMHA;

* cMblcl (puzuueckozo 3akona Xabona;

* OCHOGHbIE IMANDBL OCEOEHUA KOCMUUECKO20

npocmpancmaea;

* 2unomeswl npoucxoxcoenus Conneunoil cucmemol;

* ocHoeHble xapakmepucmuku u cmpoenue Connya, conneunoii ammocgepol;

» pasmepul I'anakmuxu, nonoxcenue u nepuod oopawienus Connya OMHOCUMENLHO
uyenmpa I'anakmuku;

yMeTh

* npueoOUmMsb npumepsl: POIU ACTPOHOMHUHU B Pa3BUTHH LMBHJIM3ALMU, UCIOIH30BaHUS
METOJ/IOB HMCCIIEJOBAaHUN B aCTPOHOMHH, PA3JIMUHBIX JIMANA30HOB SJIEKTPOMATHUTHBIX U3JTY4YCHUM
uisi  monmydeHuss uHpopmanuu 00 o0bekTax BceeneHHOW, MOMy4YeHHS aACTPOHOMUYECKOM
uHpOpMaAIMM C TIOMOIIBIO KOCMHUYECKHX annaparoB M CIEKTPAIbHOTO aHaliu3a, BIUSHUS
COJIHEYHOM aKTUBHOCTHU Ha 3€MIIIO

* onucvieamy u 00BACHAMS: PA3NUUUSA KaJleHAApeH, yCIOBHs HACTYIUIEHUSI COJHEUHBIX U
JYHHBIX 3aTMEHUH, (a3bl JIyHBI, CyTOUHbIE IBUKEHUS CBETHUII, IPUYMHBI BOSHUKHOBEHHS MPUJIHBOB
U OTJIMBOB; MPUHIMI JEHCTBUS ONTHYCCKOTO TEJIECKOIa, B3aWMOCBS3h (PH3UKO-XUMHUYICCKUX
XapaKTePUCTHK 3BE3] C UCTIOIb30BAHUEM JUArPAMMBI «I[BET — CBETHUMOCTBY, (pru3udeckue
IPUYUHBL, ONPEIENAIOIINE pPABHOBECHME 3BE3/l, MCTOYHUK DSHEPIrUU 3BE3Jl U IPOUCXOXKACHUE
XUMHYECKHX JJIEMEHTOB, KpacCHOE CMEIIeHHe ¢ ToMoIIbio 2 dekra Jlomnepa;

* Xapaxkmepu3oeams 0COOCHHOCTH METOJOB IMO3HAHUS aCTPOHOMHH, OCHOBHBIE DJIEMEHTHI U
cBoiicTBa ru1aHeT COJIHEYHOW CHCTEMbI, METO/Ibl ONPEAENICHUSI PACCTOSHUNA U JTMHEHHBIX Pa3MepoB
HEOECHBIX TeJ, BO3MOYKHBIE ITYTH 3BOJIOIUH 3BE3]1 PA3TIMUYHON MaCCHI;

* Hax00ump Ha Hede OCHOBHBIE co3Be3usi CeBepHOro Moyymapus, B TOM uucie: bonbmas
Mensenuua, Manas Mensenuna, Bononac, Jlebens, Kaccuonesi, OpuoH; camble sipkue 3Be3fbl, B
tom umcie: [lonspaas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;

* UCnOIb308amp KOMIIBIOTEPHBIE NPWIOKEHUs I omnpeneneHus mnonoxeHus ConHua,
JlyHbI 1 3Be3/1 HA JIFOOYIO ATy M BPEMs CYTOK JIJIsi JAHHOTO HACEJICHHOTO MYHKTA,

* ucnonv3oeams TPUOOPETCHHBIC 3HAHHMS W YMEHHS B TMPAKTUYECKOW NEATEIHHOCTH U
MMOBCETHEBHOM >KU3HM JJIsl TOHMMAHMS B3aMMOCBS3M ACTPOHOMHH C JAPYTUMH HayKamH, B OCHOBE
KOTOPBIX JIeXKAT 3HAHUS 10 aCTPOHOMHU; OTACNIEHUsSI €€ OT JDKEHAYK; OICHUBaHUS MH(OpMAIIWH,
conepskauieiics B cooduienusix CMU, UnTepHere, HAy4HO-TIOMYJIIPHBIX CTATHSIX.



OcHOBHOE€ coaepiKaHue

BBenenue B actponomuio (1 4)

Crpoenne u macmTadbl BeceneHHOH, U coBpeMeHHble HaOmroaeHus. Kakue tena 3amomHsIoT
Bceenennyro. KakoBbl X XapakTepHble pa3Mepbl U paccTosHUs Mexay Humu. Kakue gusnueckue
yCIIOBHS BCTpeyaroTcsi B HUX. Bcenennas pacmmpsierca. e u kak paboTaioT camble KpyITHBbIE
ONTHYECKUE TelecKonbl. Kak acTpoHOMBI ucCiieyloT raMMma-usiydeHue Beenennoi. Uro ysunenn
IPaBUTALMOHHO-BOJHOBBIE U HEUTPUHHBIE TEIIECKOIIBI.

Actpomerpus (5 4)

3BE31HOE HEOO M BUAMMOE JIBI)KEHUE HEOSCHBIX cBeTHII. Kakue 3BE3/1bI BXOJAT B CO3BE3IUS
Opuona u Jlebens. Connue nasuwxercs mno skiuntuke. [lnanersl coBepuatoT mnetsieoOpasHoe
nerxkeHne. HebecHbie koopauHatel. UTO Takoe HEOECHBINM HKBATOp W HeOecHBI MepumuaH. Kak
CTPOSIT 3KBAaTOPHUAIBHYI CUCTEMY HEOECHBIX KOOpAMHAT. Kak cTpOSAT rOpU3OHTAIBHYIO CUCTEMY
HEOECHBIX KOOPAUHAT.

Bunumoe nsmxenue ruiaHer u Cosnua IlerneoOpasHoe ABMKEHHME IUIAHET, MOISTHOE U
IpsIMO€ JBMKEHME ILIAHET. OKJIMITHKA, 30[uakKajibHble co3Be3nus. HepaBHOMepHOE IBUKEHME
ConHua 1o SKJINNTHKE.

JIBrxenue JIynbl u 3atmenus Pasbl JIyHbl U CHHOOUYECKUN MECSL, YCIOBUS HACTYIUICHUS
COJIHEYHOrO0 M JyHHOro 3armeHuil. Ilouemy mnpoucxonmar conHeunble 3arMmeHusa. Capoc u
MpEACKa3aHUs 3aTMEHHUI.

Bpems n kaneHjpapb 3BE3AHOE U COJIHEYHOE BpEMs, 3BE3IHBIM M TPONUYECKUM TO.
YCTpoiCTBO JIYHHOTO M COJIHEUHOT'O KajieHJapsi, mpoOjembl uxX corjiacoBanus HOnuanckuii u
TPUTOPUAHCKUI KaJCHIapH.

Heb6ecnas mexanuka (3 4)

I'enmuonentpuueckas cucremMa mupa llpencrasnenuss o crpoennn COJHEYHOM CUCTEMBI B
QHTUYHBIE BPEMEHAa M B CpPEIHEBEKOBBE. ['€IMOLICHTpHUYECKas CHUCTEMa MHpa, J0Ka3aTelIbCTBO
BpaieHus 3emun Bokpyr Connua. [Tapannakc 3B€31 1 onpeneneHne pacCTOSHUS 1O HUX, TapCeK.

3akonbl Kemnepa Otkpoite M.KemepoM 3akoHOB aBMKeHUs IutaHeT. OTKpPBITHE 3aKOHA
BcemupHoro Tsarotenus u 06061ménHbIe 3akoHbl Keruepa. OnpeneneHre Macc HeOECHBIX Tel.

Kocmuueckne ckopoctu Pacu€rsl mepBo M BTOPOM KOCMHYECKOM CKOPOCTH M HX
¢uznueckuit cmpici. [Tonér FO.A. 'arapuna Bokpyr 3eMiH 1o KpyroBoit opOuTe.

MexnnanetHele nepenérsl. [IoHATHE ONTUMANBHOW TPACKTOPUM MOJIETA K IIaHeTe. Bpems
NOJIETA K TUIAHETE U J1aThl CTapTOB.

Jlyna u eé BiuaHue Ha 3emuo JIyHHBI penbed u ero mnpupona. IlpunusHoe
B3auMojeiictBue Mexay Jlynoi u 3emnéit. Ynanenue JlyHbl oT 3emin U 3aMeJJIEHUE BpAILLECHUS
3emuu. [Ipeneccus 3eMHOM OCH U ITpeIBapeHNE PaBHOIEHCTBUH.

Crtpoenue CounHeuHol cucremsl (7 4)

CoBpemennbie mnpesncrtaBienuss o Conneunoit cucreme. CocraB COTHEYHOM CHCTEMBI.
[TnaneTs! 3eMHOM TPyNIbl U IJIAHEThI- TUTAHTHI, UX MPUHIMNHATIBHBIE pazauuus. OO6JaKo KOMeT
Oopra u [losc Koiinepa. Pazmepbl T€1 COTHEUHOM CUCTEMBI.

IInanera 3emnst Popma u pasmepsl 3emnu. BHyTpeHHee cTpoeHue 3emau. Pounb
napHUKOBOro 3¢ ¢dekra B GopMHUpOBaHUH KIMMaTa 3eMJIH.

[Inanersr 3eMHolM rpynmnsl MccnenoBanus Mepkypusi, Benepel 1 Mapca, ux CX0XecTb C
3emnéit. Kak mapHUKOBBINA 3P PeKT rpeeT NOBEepXHOCTh 3eMIIU U IeperpeBaeT atmochepy Benepsl.
Ectb nm %xu3Hbp Ha Mapce. DBotorust opouT cryTHUKoB Mapca, @oboca u Jleiimoca.

[Tnanetsi-rurantel  @usnueckue cBoicTtBa FOmmtepa, CarypHa, Ypanma u Henryna.
Bynkanuueckass nesrenbHocTh Ha crnyTHuke Omnwmrepa Ho. Ilpupoga koisiely BOKpYr IUIaHET-
TUTaHTOB.

[InaHeThI-KapJIMKU U UX CBOMCTBA.

Mansie Tena ConHeunoil cucrembl I[lpupoma u nBuwxkenue acrtepounioB. Crenuduka
JBUKEHMS Tpynn acreponoB TposHies u ['pekos. [Ipupona u asmxenne komer. Iosic Koitnepa n
O6mnako xomet Oopra. [Ipuposa METEOpPOB U METEOPHUTOB.



Mereopsl u meteoputsl. [Ipupona magaromux 3BE31, METEOPHBIE IIOTOKU U UX PaJUAHTBHI.
CBs13b MEXIy METEOPHBIMH ITOTOKaMU U KomeTamu. [Ipupoa KaMeHHBIX U JKEJIe3HBIX METEOPHUTOB.
IIpuposa METEOPUTHBIX KPATEPOB.

AcTpodu3uka u 3BE31HAsE ACTPOHOMMH (74)

[TpakTuueckas actpodpusuka u ¢puszuka ConHia. MeToasl acTpoPU3NISCKUX UCCIICTOBAHMIA
YCTpoOICTBO M XapaKTEPUCTUKH TEJIECKONOB pedpakTopoB U  pedieKTOpoB. Y CTPOMCTBO
PaIuoTEeNeCKONOB, PAAHOUHTEPPEPOMETPHI.

Connue OcHoBHble Xxapaktepuctuku ConHua. OnpeneneHue Macchl, TEMIEpaTypbl H
xummuueckoro cocraBa Connua. Ctpoenue connedHoi atmochepsl. CollHEUHAss aKTUBHOCTh U €€
BIUSHUE HA 3eMiTto u orocdepy.

Buytpennee crpoenne CosHia Teopetmdeckuil pacdér temmeparypbl B 1eHTpe ConHua.
SInepHbIli MCTOYHUK DHEPIrUU U TEPMOSIECPHBIE PEAKLMM CUHTE3a Telus U3 BOJOPOJA, MEPEHOC
sHepruu u3 1eHrpa ColHLa HapyKy, KOHBEKTUBHAs 30Ha. HeHTpUHHBIN Teneckon U HaOI0 ACHUS
noTtoka HeiTpuHo oT CoJHIIA.

3BE3BI.

OcHOBHbIE XapaKTEepUCTUKU 3BE3]. OmnpeneneHue OCHOBHBIX XapaKTEPUCTHK 3BE3/: MAcCChl,
CBETUMOCTH, TeMIepaTypbl U XUMHYECKOro coctaBa. CrnekTpanbHas Kiaccuduxaius 3BE3a U eé
¢usnueckue OCHOBBI. JluarpamMma «CHEKTpaJIbHbIM KJIacC» — CBETUMOCTb 3BE3/, CBSA3b MEXAY
MacCOU U CBETUMOCTBIO 3BE3 L.

Buytpennee ctpoenue 3B€3a. CTpoeHHe 3B€3/1bl TJIaBHOM mocienoBaTesibHOCTH. CTpoeHue
3BE3]1 KPACHBIX TUTAHTOB U CBEPXTI'UT'AHTOB.

Benpie kapnuku, HEUTPOHHBIE 3BE3/BI, MyNIbCAPbl U YEPHBIE TBIPBl. CTpoeHue 3BE3] OENbIX
KapJUKOB U Mpeaen Ha ux Maccy — npezaen Yanapacekapa. [lynbcapbl U HEHTpPOHHBIE 3BE3/IBI.
IIpupoaa 4E€pHBIX IBIP U UX IAPAMETPHI.

JIBoiiHbIE, KpaTHbIE W TEepeMeHHble 3BE3Abl. HaOmroneHus NBOWHBIX W KpPaTHBIX 3BE3L.
3aTMeHHO-TIepeMeHHbIE 3BE31bl. Onpenesienne Macc IBOMHBIX 3BE31. [lynbcupyromue nepeMeHHble
3BE3/1bI, KpUBBIE U3MEHEHHUs Onecka nedena. 3aBUCUMOCTh MEXAY CBETHUMOCTBIO U IEpHUOIOM
nynbcanuii y nedeuna. Lepenast — masiku Bo BeeneHHOM, MO KOTOPBHIM OMPENETSIOT PACCTOSHUS
0 JaJd€KUX CKOIUICHUH U rajakTHK.

HoBrle 1 cBepXxHOBbIE 3BE3/1bI XapaKTEPUCTUKHU BCIIBIIIEK HOBBIX 3BE3]. CBSI3b HOBBIX 3BE3]1
C TECHBIMH JBOWHBIMU CHCTEMaMH, COJIEpKAIlMMU 3Be31y Oenblii kapiuk. [leperexanue BemecTBa
U SIEpHBIA B3pBIB Ha MOBEPXHOCTU Oenoro kapiauka. Kak B3pbIBarOTCSI CBEPXHOBBIE 3BE3JBI.
XapaKTepUCTUKU BCIBIIIEK CBEPXHOBBIX 3BE3/A. ['paBUTAllMOHHBIN KoJulanc Oeroro Kapimka c
Maccoil HaHpacekapa B COCTaBE€ TECHOM JBOWHOM 3BE3/1bl — BCIIBIIIKA CBEPXHOBOM MEPBOrO THUIIA.
B3pblB MacCHBHOWM 3Be3bl B KOHIE CBOECHW DJBOJIOLMM — B3PBIB CBEPXHOBOM BTOPOIO THIIA.
Habmroienne octaTkoB B3pbIBOB CBEPXHOBBIX 3BE3].

OBonronus 3BE3I: POKIACHUE, )KU3Hb U CMEPTh 3BE37 Pacd€ér mpomoIKUTENbHOCTH KU3HU
3BE3/1 PA3sHOM Macchl Ha IVIABHOM IOCIENOBaTenbHOCTU. llepexon B KpacHble TUIaHTHl H
CBEpXTMT'aHThl IOCIIEe ucuepnaHus Boaopoaa. CIOKOHHas 3BOJIOLUS MaJOMAacCHBHBIX 3BE3M, U
IrPaBUTALMOHHBIA KOJJIANIC M B3pbIB C OOpa30BaHUEM HEUTPOHHOM 3BE3[bl WM YEPHOU IBIPHI
MacCUBHOM 3Be3/bl. OIpesielieHne Bo3pacTa 3BE3IHBIX CKOIUIEHUI U OTAEIBHBIX 3BE3 U IPOBEPKA
TEOPHUHU DBOJIIOLUU 3BE3 .

Muaeunsbiii [IyTs (3 1)

I'a3 u mbuTE B ["amakTuke.

Kak o0pazytoTcst orpaxkaTenbHble TyMaHHOCTH. [loueMy cBeTsTesa nuddy3Hble TyMaHHOCTH
Kak KOHLIEHTpUPYIOTCS ra30BbIE U MBUIEBBIE TYMAHHOCTH B [ aytakTHKe.

PaccesHnble M miapoBble 3BE3HBIE CKOMIeHHs. HalOmiomaemble CBOMCTBA pacCEesHHBIX
3BE3IHBIX CKOTUIeHHM. Habmomaemple CBOMCTBA IMIApOBHIX 3BE3THBIX CKOTUICHHWHA. Pactipenenenue u
XapakTep ABMKEHUs CKOIUIEHMM B ['anmaktuke. PacrpeneneHue 3BE37, CKOIUUICHUH, ra3a U IbLUIN B
lNamaktuke. CBepxmaccuBHass 4Y€pHas JAplpa B LEHTpe [alakTUKM W KOCMHMYECKHE JIy4H.
WNudpakpacHble HaOMONEHUS ABWKEHHS 3BE3N B LeHTpe [amakTuku m oOHapykeHHe B ILEHTpE
lNanakThky CBEpXMacCHUBHOW YE€pHOW HbIpbl. Pacuér mapamMeTpoB CBEPXMACCUBHON YEPHOM JIBIPHI.
HabmioneHns KoCMUYECKHX JIydeil ¥ UX CBS3b CO B3PhIBAMU CBEPXHOBBIX 3BE3.

I'anakTuku (3 4)



Kak knaccuduuumpoBanu ramakTuku 1o ¢opMe MW KaMepTOHHas auarpamma XaOoOia.
CBoiiCTBa CHUPAIBHBIX, JJUIMOTHYECKUX M HENPAaBWIbHBIX TrajakTUK. KpacHoe cMmelnieHune B
CIEKTpax TaJJaKTUK U ONPEAEICHUE PACCTOSHUS IO HUX.

3akoH Xa006sa Bpamenue ralakTuk 1 TEMHAsi MaTepus B HUX.

AKTHUBHBIE TaJaKTUKU W KBaszapbl [lpupoja akTMBHOCTM TrajakTHK, pagUOrajlakKTUKH U
B3aMMOJIecTBYIOIUE TallakTUKU. HeoObIuHbIe CBOMCTBA KBAa3apoB, UX CBA3b C SIPaMH T'aJlaKTUK U
AKTUBHOCTBIO YEPHBIX JIbIP B HUX.

Ckomnenust ranaktuk. HalOmronaemble CBOICTBa CKOIUIGHMM TallakKTUK, PEHTIC€HOBCKOE
U3NydyeHue, TemIepaTypa U Macca MEXKralakTHUeCKOro rasza, HeoOXOJMMOCTh CYIIECTBOBAaHHS
TEMHOM MaTepuM B CKOIUIEHMSX TajakTuk. OleHka macchl TEMHOM MaTepuu B CKOIUICHUSX.
Sluencras cTpykTypa pacnpeneneHus TalakKTUKU CKOIIJIEHUHM TaJTaKTHK.

Crtpoenue u 3Boawonus Bceesennoit (2 u)

Koneunocts 1 6eckoHeUHOCTh BeenenHoi — mapaiokchl KI1acCH4ecKoi KOCMOJIOTHH.
3aKOH BCEMUPHOTO TATOTEHUS U MPEACTABIECHUS O KOHEYHOCTH U OeCKOHEUHOCTH BeeneHHoM.
DOTOMETPUYECKUN MTAPATOKC U IPOTUBOPEUHS MEXKTY KIACCUYECKUMHU MPEICTABICHUSMHU O
cTpoennu Beenennoit n Habmoaenusmu. Heo6xonumMocTs npuBiedeHns o0Iien Teopun
OTHOCHUTEJIbHOCTH JJIsL IOCTPOeHUs MoJenu Beenennoil. CBsI3b MEXy Fr€OMETPUUECKUX CBOWCTB
MpoCTpaHCTBa BeenmeHHOM ¢ pacnpenesieHUeEM U JBH)KEHUEM MAaTEPUU B HEM.

Pacumpstomascs Beenennas CBsizb cpeiHEl IIIOTHOCTU MaTEPUM C 3aKOHOM PaCIIMPEHUs
Y T€OMETPUYECKUMHU CBOMcTBaMu BeeneHHON. EBKIIMI0Ba M HEEBKIIMI0BA reoMeTpus BeeneHHOM.
Onpenenenue paguyca u Bo3pacta Beenennoi. Mogens «ropsiueit BeeneHHO» U peluKToOBOE
u3nydenus: O0pa3oBaHue XUMHUYECKUX 3JIEMEHTOB BO Beenennoit. O6wiue renust Bo BeenenHoit u
HEo0X0IuMOCTh 00pa30BaHUs €ro Ha PaHHUX 3Tarnax 3Bomoluu Beenennoil. HeobxonuMocts He
TOJIBKO BBICOKOM IUIOTHOCTH BEIIECTBA, HO U €r0 BBICOKOM TeMIlepaTypbl Ha paHHUX dTanax
sBotouMU BeeneHHol. PenukToBoe usiydenue — u3inydeHue, KOTOpoe OCTalloch BO BeeneHnHoit ot
rOpsiYero U CBEPXIJIOTHOTO COCTOSIHUSI MaTEPUM HA PAaHHUX 3Tarax KU3HU BeeraeHHOM.
HaGnronaemble cBONCTBa peMKTOBOTO M3nydeHus. [louemy Heo6xo1uMo npuBieueHune ooen
TEOPUH OTHOCUTEIBHOCTH JIJIS1 TOCTPOEHUS MOAENIN BCelleHHO.

CospemenHbIe IPO0IeMBbI ACTPOHOMHUH (2 )

VYckopennoe pacmupenue Beenennoit u témnas sueprust HaGmronenust cBepXHOBBIX 3BE3 1T |
THUIA B JAJNEKNX FAIAKTUKAX U OTKPBITHE YCKOPEHHOTO pacmupenus Beenennon. OTKpbITHE CUITBI
BCEMHUPHOI'O OTTAJIKUBaHUs. TEMHas SHEpPrus yBeJIMUMBaeT Maccy BeeneHHoM 1o mepe eé
pacmmpenus. [Ipupona cunsl BceMupHOro oTTankuBaHus.

OO6HapyxeHue TIaHeT Bo3Je Apyrux 3BE31. HabmoaeHus 3a nBu>keHneM 3BE3N U
OIpEEIIEHUSI MAaCC HEBUIUMBIX CITYTHUKOB 3BE3]], BOSMYILAIOIINX X IPSIMOJIMHEHHOE IBUKEHUE.
MeTtonbl 06HapyskeHus dKk301u1aneT. O1eHKa YCI0BUN Ha TOBEPXHOCTSX dK3o1aHeT. [Touck
9K30IIAaHET ¢ KOM(OPTHBIMHU YCIIOBUSAMM IS )KM3HU Ha HUX.

[Toucku xu3Hu U pazyma Bo Beenennoit Pa3sutue npeactaBieHuil O BOSHUKHOBEHUH U
CYILLECTBOBaHHUHM KU3HU BO BeeneHHol. COBpeMEHHBIE OLICHKU KOJINYECTBA BHICOKOPA3BUTHIX
nuBun3anuil B 'anaktuke. [loneiTku 0OHApYyKE€HUS U MOCHUIKA CUTHAJIOB BHE3EMHBIM
LUBUJIN3ALHUAM.



Temarnueckuii mian

Koua-Bo Koua-Bo KoHTpoJbHbIe
Hassanne pasnena, Tem 4aC0B N0 4aC0B B padoThI
aBTOpCKOil | padoueit
NporpamMmMe | mporpaMmme
BBenieHne B aCTpOHOMHIO 1 1
ActpomeTpust 5 5
Hebecnas MmexaHuka 3 3
Ctpoenune COTHEYHON CHCTEMBI 7 7
Actpodmusuka u 3BE3/1HAsI ACTPOHOMUH 7 7
Mueunsiii [Tyt 3 3
["anakTuku 3 3
Crpoenue u 3Bomonusi Beenennoit 2 2
CoBpemeHHbIe MPOOIEeMbl ACTPOHOMHH 3 2
Peseps 1 1 1
Utoro: 35 34 1
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