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. MNOACHUMTEJIbBHAS 3AIINCKA.

1.1 PaGouass nporpaMMa cocTaB/ieHa HAa OCHOBE HOPMATUBHO-TIPABOBOM 0a3bI:

- @enepanpublii 3akoH Ne273 ot 29.12.2012r. «O6 oOpazoBanuu B Poccuiickori deneparumny;
- npuka3 MunucrepcTBa oopazoBanus Poccuiickoit deneparuu ot 05.03.2004r. Ne1089 «O0 yTBepKaeHUH
(benepanbHOrO0 KOMIIOHEHTa TOCYJApCTBEHHBIX O00pa30BaTelIbHBIX CTAaHAAPTOB HAYaJIbHOTO OOIIETo,
OCHOBHOTO 00mIero u cpeaHero (TOTHOro) oOmero ooOpazoBaHus» (B JCHUCTBYIOIIEH pEHaKIUU OT
31.01.2012 Ne2)

- npuka3 MunuctepcrBa oOpazoBanus M Hayku Poccuiickorr ®@eneparmu ot 30.08.2013 NelO15 «O6
YTBEP)KACHUM TOPSIIKA OpraHU3alliy M OCYILIECTBICHHS 00pa30BaTeNbHOM NeATeIbHOCTH MO OCHOBHBIM
o0Opa3oBaTebHBIM [pOrpaMMaM, 00pa3oBaTelIbHBIM MpPOrpaMMaM Ha4yalbHOTO, OCHOBHOIO OOMIEro H
CpeIHero oOrero o0Opa3oBaHUs;
- npuka3 MuHuctepctBa obpasoBanus u Hayku Poccuiickoit ®@exeparuu ot 06.10.2009r. Ne373 «O6
YTBEP)KJACHUH W BBEACHUM B JICHCTBUE (pelepalibHBIX TOCYIAPCTBEHHBIX CTAHIAPTOB HAYaJIHLHOTO OOIIETO
o0pa3oBaHUs» (meiicTByromen penakuuu oT 29.12.2014 No5);
- mpuka3 MunucrepctBa oOpasoBanus U Hayku Poccuiickoit @enepamuu ot 26.11.2010 Nel241 «O
BHECEHHMH M3MEHEHHI B (peliepabHbIi rocynapcTBEHHBIN 00pa30oBaTeIbHbIA CTaHAapT HA4YaJIbHOTO O0IIEeTo
o0pa3oBaHHs, YTBEPKAEHHBIN npukazoM MunncTepcTBa 0O0pa3zoBanusi W Hayku Poccmiickoit denepannn
ot 06 oxTs16pst 20091. Ne373; - IUCbMO
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 12.05.2011 Ne03-296 «O06 opranuzanuu
BHEYPOYHOU JIESATEIBHOCTHU MIPU BBeJIeHUU (hefiepaIbHOro roCyIapcTBEHHOIO 00pa30oBaTeIbHOr0 CTaHAapTa
o01ero oopa3oBaHUs»;

- 3akoH Psa3anckoit o6mactu ot 29.08.2013 Ne 42-03 «O6 oOpazoBanuu B Ps3anckoii o0macTwy;

-OOIT COO MBOY «Yypunkosckas CI1I»;

- yueonsii man MOY «Yypunkosckas CIHIy;

- Pabouas mporpaMmma opueHTHpOBaHA Ha UCIIOJIb30BaHNE JIMHUN Y4€OHO - METOANYECKOTO
komruiekca «Cdepsh» o acTpoHOMHH, YueOHHKa «Actponomust» st 10—11 kmaccos
0011e00pa3oBaTeNbHBIX YUpexkaeHuii apropa: B.M. Hapyruna, uznarenscrsa «IIpocsemnienne»2018 r.

1.2 Ieau u 3a5a4u Kypca
OCHOBHBIMH LeJISIMH O0Y4YEeHHUsI aCTPOHOMMH B CTApILIUX KJlaccax sBISIOTCS:

* [Tomyuuts mpencTaBiIeHHs O CTPYKTYpe U MaciiTabax BeeneHHo# u MecTe yeoBeKa B HEei.

VY3HaTh 0 cpeACTBaX, KOTOPHIC UCIIONB3YIOT ACTPOHOMBI, UTOOBI 3arITHYTh B CaMbI€ YIAIEHHBIC YTOJIKH
BcenenHoli 1 He TOJIBKO YBUIETh HEOECHBIE Tela B HEIOCTYITHBIX C 3€MJIM JUana30Hax UIMH BOJIH
AJIEKTPOMArHUTHOTO U3JIYYC€HHS, HO U Y3HATh O HOBBIX KaHAJIaX MOJy4eHHs HH(OpPMAIUU 0 HEOECHBIX
TeJIax ¢ MOMOLIBIO HEUTPUHHBIX U IPABUTALIMOHHO-BOJIHOBBIX TEJIECKOIIOB.

* V3HaTh 0 HAOJI0/1aeMOM CII0KHOM JBWKEHUU Tu1aHeT, JIyasl u ComHIla, ux

unTepnpetanuu. Kakyro pons urpanu HabmoaeHus 3atmenuil Jlynsl u ConHIa B 5KU3HU

00II1ecTBa U UCTOPHSI KX HAYIHOTO 00BsiIcHEHUs. Kak Ha OCHOBE aCTPOHOMHYECKUX SIBJICHUH JTFOIN
HAYYUJIUCh U3MEPATH BPEMSI U BECTU KaJIEHIAPh.

* Y3HaTh, KaKk OJ1aroiapsi pa3BUTHIO aCTPOHOMUH JIFOJH TIEPEIILIN OT MPEACTABICHUS

FEOLEHTPUUYECKON CUCTEMBI MUPA K PEBOTIOLIMOHHBIM IIPEACTABICHUSAM IeJIMOLEHTPUUECKON CUCTEMBI
Mupa. Kak Ha ocHOBe TociieTHel ObITA OTKPBITHI 3aKOHBI, YIIPABIISIONINE IBIKCHUEM TUTAHET, U TTO3/THEE,
3aKOH BCEMHUPHOIO TATOTEHUS.

* Ha nmpuMepe ncnosib30BaHMs 3aKOHA BCEMUPHOTO TSTOTEHUS MTOJYYUTh NPEICTABICHUS O

KOCMHUYECKUX CKOPOCTSX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS TPACKTOPUH MOJIETOB

KOCMHYECKHX aIlllapaToB K IJIaHETaM. Y3HaTh, KaK MPOSIBIISET CeOsl BCEMUPHOE TATOTEHUE HA SIBJICHUSAX B
cucreme 3emiisi—JIyHa, U 3BOJIOUIO ATONW CUCTEMBI B OYYIIIEM.



* Y3HaTh 0 COBPEMEHHOM IIPEJCTaBIEHNUH, O cTpoeHUU COIHEUHON CUCTEMBI, O CTPOEHHUU

3eMJIH Kak IJIaHEThl U MPUPOJIe TApHUKOBOTO 3((ekTa, 0 CBOWCTBAX IUIAHET 36MHOM I'PYIIIHI U TUIAHET-
TMTaHTOB M 00 UCCIIEI0OBAaHUSIX aCTEPOUI0B, KOMET, METEOPUTOB U HOBOT'O KJIaCCa HEOECHBIX TeJ
KapJIMKOBBIX IIJIAHET.

* [TosmyunTh mpeacTaBiIeHUE 0 METOax acTpO(YU3NIECKUX HCCIEIOBAHUM U 3aKOHAX

($U3MKH, KOTOPBIE UCTIONB3YIOTCS I 3Y4eHUs (PU3UUECKU CBOMCTB HEOECHBIX TEJl.

* ¥3HaTh npupoy CoslHIIa U €ro aKTUBHOCTH, KaK COJIHEYHAasi aKTUBHOCTh BIMAET HA KJIMMAT U Ouochepy
3eMJH, Kak Ha OCHOBE 3aKOHOB (PM3UKH MOYKHO PAacCUUTaTh BHyTpeHHEe cTpoeHue CoHIIA U KaK
HaOJI0ACHUS 32 TOTOKaMU HEUTpHUHO OT COJIHIIa IOMOIJIX 3ariIiHyTh B LIeHTp CONHLA U y3HATb O
TEPMOSZICPHOM HCTOYHUKE YHEPTHH.

* Y3HaTh, KaK OIPEIEIISIIOT OCHOBHBIE XapAaKTEPUCTUKH 3BE3]L U UX B3AUMOCBS3b MEKIY

co00ii, 0 BHYTPEHHEM CTPOSHUU 3BE3]T U UICTOYHUKAX WX SHEPTUU; O HEOOBIYHOCTH CBOWCTB 3BE31 OEIBIX
KApJIMKOB, HEUTPOHHBIX 3BE3/1 U YEPHBIX ABIP. Y3HATh, KAK POKAAOTCS, )KUBYT U YMHUPAIOT 3BE3/BI.

* Y3HaTh, KaK 110 HAOIIOACHUSAM MYJIbCUPYIOMIMX 3BE3] ehen] OnpeaessaTh pacCTOSHUS 10

APYTUX TaJIaKTHK, KaK aCTPOHOMBI 10 HAOJIIOJEHUAM IBOMHBIX U KPATHBIX 3BE3/ ONPEAEISIIOT UX MACCHI.
* [lony4unTh npeacTaBiIeHUs O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3]1 M y3HATh KaK B 3BE3/1aX

00pa3yroTCs TAXKENbIE XUMUYECKUE JIEMEHTHI.

* Y3HaTh, Kak ycTpoeHa Hama ['aaktuka — Muteunsiii [1yTh, kak pacnpeneneHsl B HeU

paccesiHHbIE U LIapOBbIe 3BE3HBIC CKOIUIEHUS U 001aKka MeX3BE3AHOr0 rasa u neuiu. Kak ¢

MOMOIIBI0 HAOMIOIeHUH B MH(PAKPACHBIX JIydaX yIalI0Ch IPOHUKHYTH Yepe3 TOJILY

MEX3BE3/IHOTO I'a3a U NbUIM B LIEHTp | 'alakTUKH, YBUIETh IBUKEHUE 3BE3] B HEM BOKPYT
CBEPXMAaCCUBHOMN YEPHOM ABIPHI.

* [Tony4uTts npencTaBiaeHUe O pa3InYHbIX TUIIAX FAIAKTHUK, Y3HATh O MPOSIBICHUAX

AaKTUBHOCTH TJIaKTHK U KBa3apoB, PACIIPEIEICHUH raIaKTHUK B IPOCTPAHCTBE U (POPMUPOBAHUU
CKOIUICHUH U SIMEUCTOU CTPYKTYPBI UX PACIPENEICHUS.

* Y3HaTh O CTPOEHHUH U 3BOJIIOIMY YHUKAIBHOTO 00BbeKTa Beenennoit B nenom. [Ipocneauts 3a pasButueMm
IIPEJCTaBICHUN O KOHEUHOCTH U OeckoHeuHocTH Beenennoi, o

(GyH1laMEHTaJIbHBIX MapaloKCcax, CBA3aHHBIX C HUMHU.

* [ToHATH, KaK 13 HAOJII0JAEMOT0 KPAaCHOI'O CMEILEHHSI B CHIEKTpaxX JaEKUX raJJaKTHK MPUILTH K BBIBOJY O
HE CTallMOHAPHOCTH, pacliupeHny BeeneHHoM, 1, YTO B IPOIIOM OHa ObUIa HE TOJIBKO IJIOTHOM, HO U
ropsiueil v, 4To HabI0AaEMOe PETUKTOBOE U3TydeHHE TOATBEPIKIAET ITOT BasKHBIN BBIBOJI COBPEMEHHOI
KOCMOJIOTHH.

* Y3HaTh, KaK OTKPBUIM YCKOPEHHOE pacliupeHue BeceeHHON U ero CBA3bI0 ¢ TEMHOU

SHEPTUeU U BCEMUPHOW CUJIOW OTTAJIKUBAHMS, IPOTUBOCTOSIIEH BCEMUPHON CUJIE TSTOTEHUS.

* Y3HaTh 00 OTKPBITUH 3K30 IJIAHET — IUIAHET OKOJIO JPYTUX 3BE3 U COBPEMEHHOM

COCTOSIHMM MPOoOJIeMbl IOUCKA BHE3EMHBIX LIMBUJIM3ALIUN U CBSI3U C HUMH.

* Hayuntbcs npoBOIUTH MPOCTEHIIINE aCTPOHOMHUYECKHE HAOIIOACHUS, OPUEHTHUPOBATHCS

CpeIu SIPKUX 3BE31 U CO3BE3IUM, U3MEPSTH BHICOTHI 3BE311 M COJIHIIA, ONIPEENISTh

aCTPOHOMMYECKMMH METOAAMHU BpeMs, IHUPOTY U JOITOTY MeCTa HaOJIIOJeHUH, U3MEPATh

nuameTp CosHIa ¥ U3MEPSTh COJTHEYHYIO aKTUBHOCTh U €€ 3aBUCHMOCTb OT BPEMEHH.

I1. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O IIPE/IMETA

JINYHOCTHBIMM pe3y/IbTaTAMH OCBOCHHUSI ACTPOHOMHUM SABJISIIOTCH:

® yMEHHE YNPaBIATH CBOECH IMO3HABATEIBHOU 1EATEIBbHOCTHIO;

® TOTOBHOCTh U CHOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCII€ CaMOOOPAa30BaHMIO, HA MPOTSXKEHUU BCeil
KU3HU; CO3HATEJIbHOE OTHOIIEHHWE K HENpEepbhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIIELIHOM
npoecCHOHATIBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

® YyYMEHHE COTPYJHHYAaTh C B3pPOCIHBIMHU, CBEPCTHHKAMM, JETbMHM MJAJUIEr0 BO3pacTa B
o0pa3oBaTeNbHON, yueOHO-UCCIe10BATENbCKOM, IPOEKTHOM U IPYTUX BUJIAX JESATEIbHOCTH;

® c(hopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
OCO3HaHME 3HAYMMOCTH HayKH, BJIAJCHUS JOCTOBEPHON MH(pOpMALHUEH O MEePeIOBBIX TOCTUKECHUAX
U OTKPBITUSAX MHMPOBOM M OTEUECTBEHHOW HAyKM; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
yCTPOHCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY;

® YYBCTBO FOPAOCTH 332 OT€YECTBEHHYIO KOCMOHABTHUKY, T'YMaHU3M;



MI0JIO’KUTEIBHOE OTHOIIEHUE K TPYAY, LIEJIEyCTPEMIIEHHOCTD;

HKOJIOTHYECKAsl KyJbTypa, OEpeKHOE OTHOIIEHHE K POJHOW 3emje, NMPUPOIHBIM OorarcTBam
Poccun, Mupa u KocMoca, IOHMMaHUE OTBETCTBEHHOCTH 3a COCTOSIHME NPHUPOAHBIX PECYPCOB U
pa3zyMHOE IPHUPOAOIIOIb30BAHUE.

MeTal’IpeHMeTHLIMI/I pedyjJbTaTaMi 0OCBOCHUA AaCTPOHOMUH ABJIAKOTCH:

1.

OCBOGHUE pe2yAmueHblX YHUBEPCAIbHBIX YU€OHBIX JIeHCTBUM:

CaMOCTOSITENILHO ~ ONPEACNATh I1ENH, CTaBUTh W (opMynmHpoBaTh COOCTBEHHBIC 3aJaydl B
00pa30BaTeNbHON EATETBPHOCTH U KU3HEHHBIX CUTYaIUsX;

OLICHUBATh PECYPCHI, B TOM YHUCJIe BpeMsl U APyrue HemMaTepualbHbIE PECypChl, HEOOXOANUMBIE IS
JOCTH>KEHHSI TIOCTABIICHHON paHee LIelIH;

COMOCTABJISTh UMEIOLIUECS BO3MOKHOCTH U HEOOXOAUMBIE ISl IOCTHUKEHUS LIETN PECYPCHI;
ONPEIEIATh HECKOJIBKO MyTeH JIOCTUKEHUS TOCTaBICHHOM 11EJIH;

3a/1aBaTh apaMeTPhbl U KPUTEPHH, 110 KOTOPHIM MOKHO OMPEJIETUTh, YTO 1EJIb JIOCTUTHYTA;
CONOCTABIIATh MOJYYEHHBIN PE3YJIbTAT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LENbIO;

OCO3HABAaTh MOCIIEICTBUS TOCTHKEHHUS TOCTABICHHOW LIEH B JIEATEIBHOCTH, COOCTBEHHOM JKU3HU U
YKU3HHU OKPYKarOUUX JIFOJIEH;

OCBOCHHE N03HABAMENbHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBUM:

KPUTHYECKH OIICHUBATh U UHTEPIPETUPOBATH HHPOPMAIIMIO C PA3HBIX MO3UIIHIH;

pacmo3HaBath U (PMKCUPOBATh MPOTUBOPEUNs: B UHHOPMAITMOHHBIX HCTOUYHUKAX;

HCII0JIb30BaTh PA3JIMUYHbIE MOJEIIBHO-CXEMAaTUYECKHUE CPEJICTBA AJI IPEICTABICHHS BbISBICHHBIX B
MH(OPMALIMOHHBIX UCTOUHUKAX TPOTHUBOPEUHIA;

OCYIIECTBIISATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIN MTOUCK U CTABUTh HA €r0 OCHOBE HOBBIC (YUcOHBIC
Y TIO3HaBaTelIbHbIC) 33/1a4H;

UCKaTh U HAXOIUTh 0000IIEHHBIE CLIOCOOBI PEeLICHHS 33124,

MPUBOAUTH KPUTHUUECKHE APTYMEHTHl KaK B OTHOLIEHWHM COOCTBEHHOTO CYXXIEHHUS, TaK M B
OTHOIIIEHUU JEUCTBUM U CYKIAEHUI IPYTrOro 4ejIOBEKa;

aHAIM3UPOBATH U MPEOOPa30BBIBATH TPOOIEMHO-TIPOTUBOPEUNBHIE CUTYAIIHH;

BBIXOJAWTH 32 paMKh Yy4yeOHOro TMpeAMeTa U OCYIIECTBIATh IIeNIEHANPABICHHBIM IOUCK
BO3MOYXHOCTH IIMPOKOTO IEPEHOCA CPEICTB U CIIOCOOOB JEHCTBHUS;

BBICTpPAWBaTh HMHANBUIYATbHYIO OOpa30BaTENbHYI0 TPACKTOPUIO, YYHUTHIBasi OTPAHUUYEHHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUCHUS;

3aHUMATh pa3Hble MO3UIMU B IO3HABATEIHHOW AESITENbHOCTH (OBITh YYEHHKOM U yYUTENEM;
dbopmynupoBaTh  00pa30BaTENbHBIA  3allpOC W BBINOIHATH  KOHCYJIbTATUBHBIE  (PYHKIIUH
CaMOCTOSITENIFHO; CTaBUTh MpoOIeMy M paboTaTh Haj €€ pelleHHeM; YNpaBisaTh COBMECTHOU
MMO3HABATEILHON JEATEILHOCTHIO U TIOTUYHUHATHCS ),

OCBOGHUE KOMMYHUKAMUBHBIX YHUBEPCAIBHBIX YUeOHBIX IeHCTBUH:

OCYIIECTBIISITh JIEJTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M C B3POCIBIMHU (KaK BHYTPH
o0pa3oBaTenbHON OpraHU3aINy, TaK U 3a €€ mpe/eamMu);

MPU OCYILECTBICHUH TPYIIOBON PabOTHl OBITh KaK PYKOBOJIUTENEM, TaK W UYJICHOM IMPOCKTHOMN
KOMaHJbl B Pa3HBIX pOJIX (TEHEpPaTopoM HACH, KPUTHKOM, HCIIOIHUTENIEM, MPE3CHTYIOIINM H
T. 1.);

pa3BEPHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOI TOYKY 3pPEHHUS C MCIOJIb30BAHMEM aJIeKBATHBIX
(YCTHBIX U MIMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(MIMKTOTCHHBIC CUTYAIIMH U TIPEIOTBPAIIAaTh KOH(PIUKTHI 10 UX aKTUBHOH (ha3bl;
COTJIACOBBIBATh TIO3WMIIMM WICHOB KOMaHABl B TIpoliecce padOThl HaJ OOIMKUM TPOTYKTOM
(petienuem);

MPEJICTaBISITh MyOJIMYHO Pe3yabTaThl MHAMBHUIYATbHOW W TPYNMOBOW AEITETLHOCTH Kak Tepen
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ayUTOpHUEH;

noaOupaTh MapTHEPOB IS ACTIOBOM KOMMYHUKAIIMHU, HCXOS U3 COOOpaKeHUH Pe3yJbTaTUBHOCTH
B3aMMOJICHCTBUS, a HE TUYHBIX CUMIIATHI;

BOCIPUHUMATh KPUTHUYECKHE 3aMEUYaHMsI KaK pecypc COOCTBEHHOTO pa3BUTHS;



e TOYHO U EMKO (OPMYIHPOBATH KAaK KPUTHUYECKHE, TaK M OJOOpHUTEIbHbIE 3aMEUaHUs B aJipec
Apyrux JIoAed B paMKax JIeloBOH M 00pa3oBaTelbHOM KOMMYHMKAllMM, H30e€ras NMpU 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHUU.

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOEHUS ACTPOHOMHMHU HA 0230BOM YPOBHeE SIBJISIIOTCS:

e chOpMUPOBAHHOCTb MpeAcTaBleHUN O cTpoeHun CONHEYHOM CHUCTEMBI, SBOJIONMHM 3BE3 U
Bcenennoii, mpocTpaHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoid;

¢ TIOHMMaHHWE CYIIHOCTH HaOII0qaeMbIX BO BeeneHHOIM sBIeHU;

® BJQJCHUE OCHOBONOJIATAIOUIMMH AaCTPOHOMUYECKMMH IMOHATUSMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU, YBEPEHHOE M0JIb30BaHUE ACTPOHOMUYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;

e chOpMUPOBAHHOCTb MPEJCTABICHUNH O 3HAYECHUH ACTPOHOMHUHU B NMPAKTUYECKOW NEATEIHHOCTH U
JalbHENIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH;

® OCO3HaHHWE pOJUM OTECYECTBEHHOM HAyKHW B OCBOCHMM M UCIOJb30BAHUH KOCMHYECKOIO
MIPOCTPAHCTBA U PA3BUTHS MEKYHAPOTHOTO COTPYAHUYECTBA B 3TON 001aCTH.

I11. COAEP’)KAHUE KYPCA.

BBenenue B acrponomuio (1 )
Crpoenne n Macimitabbl Bcenennoit. Kakue Tena 3anonustor Bceenennyro. KakoBbl MX XapakTepHble
pa3Mepbl U paccrosiHuS Mexay HuMH. Kakue ¢u3nueckue ycioBHsl BCTpeyaroTCsi B HUX. BceseHHas
pacumpsiercst. CoBpeMeHHbIe MeTo/1bl HaOmoieHui. ['ie 1 kak paboTaroT camble KpYyIHbIE ONITHYECKUE Te-
neckonbl. Kak acTpoHOMBI HCClenyroT raMmma-usiydeHue BceenenHon. Uto yBHenu rpaBUTAalOHHO-
BOJIHOBBIE ¥ HEUTPHUHHBIE TEJIECKOIIBI.

Actpomerpus (5 4)

3Bé3nHoe Hebo. Co3Be3aust ceBepHoro noiymapus. HaBuranmonusle 3BE3abl. JIBmxkenue ConHua 1o
sxkiauntuke. IlerneobpazHoe nBuxkeHue IulaHeT. HeOecHbli dkBaTop U HEOECHBIM MEpHUAMAH.
DOKBaTropualibHasi U TOPU3OHTAJbHAs CHCTEMa HEOECHBIX KOOpAMHAT. Buaumoe nBukeHHe HEOECHBIX
cetwil. [letneoOpa3Hoe JBUMKEHHE IUIAHET, MOMSATHOE M MPSIMOE [BMKEHHE IUIaHET. OKIMITHKA,
30auaKanbHble co3Be3aus. HepaBHoMmepHoe aBmxenne ConHua mo skiauntuke. [Bmxenue Jlynsr. ®azbl
JIyHBI M CHHOIMYECKMH MeCsdll, YCIOBUS HACTYIUICHUS COJHEYHOIO W JIYHHOrO 3aTMeHMi. IIpuumnbI
HACTYIUUICHUS COJIHEUHBIX 3aTMeHUi. Capoc M mpelckasaHus 3aTMeHUil. Bpems u xanennapb. 3BE3qHOE U
COJIHEYHOE BpEMsl, 3BE3IHBIA M TPONUYECKUU TOJ. YCTPOMCTBO JIYHHOTO M COJHEYHOI'O KaJIeHIaps,
npo6aemsl ux cornacoBanus. KOnmanckuii M rpuropuanckuil KaneHaapu.

Hebecnas mexanuka (3 4)

IIpencraBnenuss o crTpoeHMH CONHEYHOM CHUCTEMBI B AHTHYHBIE BpEMEHA U B CPEIHEBEKOBBE.
I'enuoneHTpryueckas cucTeMa MUpa, 10Ka3aTeabCcTBO BpaiieHus: 3emin Bokpyr Comnina. [lapamnakc 3837
U ONpENEIIEHNE paccTosHUsA 10 HMX, napcek. Otkpeite M.KemiepoMm 3akoHOB [BM)KEHUS IUIAHET.
OTKpbITHE 3aKOHAa BCEMHPHOrO TATOTeHHs M 0000méHHble 3akoHbl Kemuepa. Ompenenenue macc
HebecHbIX Ten. Kocmuueckue ckopoctu. Pacuérsl mepBoii 1 BTOpOil KOCMUYECKOM CKOPOCTH M UX pu3nye-
ckuii cmbici. [lonér FO.A. T'arapuna Bokpyr 3emiid 1o KpyroBoil opOute. MeXIulaHeTHble HepeieThl.
ITonsATHE ONTUMANIBLHON TPACKTOPUH IOJIETA K IIaHeTe. BpeMs monéra K miaHeTe U JaTel crapToB. JlyHa u
e BiausiHUe Ha 3emuto. JIyHHBIN penbed u ero mpupona. IlpunuBHoe B3aumopeiicTBue mexnay JIyHoil u
3emnéil. Ynpanenue JlyHel oT 3emuum U 3aMmenieHue BpameHus 3emiuu. IIpeneccust 3emMHOM ocu u
IpeABapEeHUE PABHOICHCTBUH.

Ctpoenue cosiHeuHO# cuctembl (7 4)
Cospemennble npeacraBieHus o Conneunon cucteme. CocraB CosiHEUHOM cucTeMbl. [ImaHeThl 3eMHOMU
IPYIIBl U MJIAHEThI-TUTaHThl, UX MpUHIMIUANbHBIE pazauuus. O6nako komer Oopta u Ilosic Koitnepa.
Pasmeps! Ten conneunou cucremsl. Ilnanera 3emisa. @opma m pa3mepsl 3eMiu. BHyTpeHHee cTpoeHue
3emiu. Ponp mapHukoBoro s¢ddexra B dopmupoBanunn knmuMata 3emiu. MccrnemoBanust Mepkypus,
Benepsr u Mapca, ux cxoxectsb ¢ 3eminéid. Bausinue napaukoBoro 3¢ dexra Ha kmuMar 3emiid U Benepsr.
Ectp nm xu3Hb Ha Mapce. DBomonus opOuT crytHukoB Mapca ®oboca u Jleiimoca. [lnaneTsI-TuranTsol.
Ousnyeckue cporictBa HOnurtepa, CartypHa, Ypana u Hentyna. BynkaHuueckas [esITEIbHOCTbH Ha



cnytHuke lOmnurepa Mo. Ilpupona konen BOKpYr IUIAHET-TUTAHTOB. [IaHETHI-KapJIMKKM U UX CBOWCTBA.
Mansie Tena ConHeuHod cuctembl. [Ipupona m nBuxeHue actepouzioB. Crneunpuka IBUKEHHUS TPYIII
actepousioB TposaiieB u I'pekoB. [Ipupona u nmwxenne xkomet. [losc Koitnepa n Ob6nako komet Oopra.
Meteops! 1 MereopuTtsl. [Ipupona naparomux 3BE3/1, METEOPHBIE MOTOKU U UX paguaHTbl. CBSA3b MEXAY
METCOPHBIMH IIOTOKaMM M KoMmeramu. lIpupoma xaMeHHBIX M Kelle3HbIX MereoputToB. Ilpupona
METEOPUTHBIX KPATEPOB.

AcTpodu3uka u 3B€3aHass actpoHomus (7 4)

Metoabl acTpopU3HMUECKUX HCCIETOBAHUN. YCTPOUCTBO M XapaKTEPUCTUKU TEJIECKOMOB pedpakTopoB U
pediekTopoB.  YCTpoWCTBO  paauoTreneckonoB, paauountepdepomerpol.  Comnue.  OcHOBHbIE
xapakrepuctuku ConHua. OrnpeneneHue Macchl, TemmepaTypbl UM XuMHuYeckoro cocraBa CounHua.
Crtpoenue comHeuHoil arMmocdepbl. CoiHeuHas aKTUBHOCTh M €€ BiMsHUE Ha 3emito U Ouocdepy.
Buyrtpennee crtpoenue Connua. Teoperumueckuii pacu€r temmeparypbl B 1eHtpe Counnima. SnepHbrit
HMCTOYHHUK SHEPTHHM U TEPMOSJIEPHBIE PEaKLMU CUHTE3a T'elius U3 BOAOPOJAA, MIEPEHOC YHEPIUU U3 LIEHTpa
ConHua Hapyxy, KOHBEKTHBHasi 30Ha. HeWTpuHHBIN Teneckonm W HaOMIOACHUS MOTOKa HEUTPUHO OT
Connua. OmpezneneHre OCHOBHBIX XapaKTEPHCTHK 3BE3/: MacChl, CBETUMOCTH, TEMIIEpaTypbl U XH-
MHU4ecKkoro cocraBa. CrekrpanpHas KiaccupUKamus 3BE3N M e€ (¢u3Mdeckue OCHOBBL Jlmarpamma
"CHEeKTpaJIbHBIN KJIACC-CBETUMOCTB' 3BE3[, CBA3b MEXKIYy Maccol M CBETUMOCTBIO 3BE37. BHyTpeHnHee
cTpoeHue 3BE31. CTpoeHUe 3Be3/bl INIABHOM IOCe10BaTeNbHOCTH. CTpoeHHEe 3BE3]] KPAaCHBIX TMT'AHTOB U
cBepxrurantoB. CTpoeHue 3BE3/1 OeNbIX KapiMKOB M Tpelen Ha UX maccy — mpenen Yanmpacekapa.
Ilynbcapsl u HeWTpoHHBIE 3BE3abL. IIpupona 4Y€pHBIX ABIp M UX Napamerpsl. J[BOWHBIE, KpaTHbIE WU
nepeMeHHble 3BE3NbI. HalOmroneHus IBOMHBIX M KpaTHBIX 3BE3/. 3aTMEHHO-TIEPEMEHHBIC 3BE3[IBI.
Omnpenenenue mMacc NBOWHBIX 3BE3A. [lynbcupyromue nepeMeHHble 3BE3IbI, KPUBbIE M3MEHEHHs Ojiecka
uedens. 3aBUCUMOCTh MEXKIY CBETUMOCTBIO U MEpUoAOM mynbcanuid y nedeunn. Llebeunasl — masgku BO
BceneHHOM, MO KOTOPBIM ONPENEISAIOT PACCTOSHUA 10 AAIEKUX CKOIUICHMM M TanakThuk. HoBbele u
CBEPXHOBBIE 3BE3/1bl. XAPAKTEPUCTUKHU BCHBIIIEK HOBBIX 3BE3/1. CBSI3b HOBBIX 3BE3]l C TECHBIMH JBOMHBIMU
CUCTEMaMH, COJAEpXallUMU 3Be3ay Oenblii kapiuk. [leperekaHue BeliecTBa W SIACPHBIA B3pBIB Ha
MOBEPXHOCTU Oenoro kapinuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/BI. XapaKTEPUCTUKH BCHBILIEK
CBEPXHOBBIX 3BE3/. [ paBUTAIIMOHHBIN KOJUIarc 0eoro Kapjimka ¢ Mmaccoit Yanapacekapa B COCTaBe TECHOM
JIBOMHOM 3Be3/Ibl — BCIBIIIKA CBEpXHOBOM | Thma. B3ppiB MaccHBHOI 3Be3/IbI B KOHIIE CBOEH IBOJIOLIUU —
B3pbIB cBepxHOBOM |l Tuma. HaGmiomeHne ocTaTKOB B3PBHIBOB CBEPXHOBBIX 3BE3J. ODBOIIOLUS 3BE3N:
pOXIEHUE, KU3Hb U CMEPTH 3BE31. Pacuér mpoaoIKUTEIBHOCTH KU3HU 3BE3] pa3HOM MaccChl Ha TNIABHOM
IIOCJIeI0BAaTENbHOCTH. [lepexox B KpacHbIE TMTaHTBl M CBEPXTUTAHTHI IIOCIE HCUYEpHaHUs BOAOPOJA.
CriokoifHasi HBOJIIOLMSI MAIOMAaCCHBHBIX 3BE3]] W TPaBUTAIIMOHHBIM KOJJIAiC U B3pBIB C 00pa3oBaHHEM
HEUTPOHHOMU 3BE3/Ibl MJIK YEPHOU JBIPHI MACCUBHOM 3Be3/bl. OmpesieieHre BO3pacTa 3BE3THBIX CKOTUICHUI
U OTJAEIBHBIX 3BE3]I, IPOBEPKA TEOPUHU IBOIIOLUHU 3BE3 L.

Muaeunsbiii [IyTs (3 )

I'a3 u mputb B Nanmaktuke. OOpazoBaHue oTpakaTelnbHBIX TyMaHHOCTeH. [Ipuunnbl cBeueHus AUQHy3HBIX
TyMaHHocTed. KoHIeHTpanus ra3oBeIX M MbUIEBBIX TyMaHHOCTEH B ['amaktuke. PaccesHHbIe W 1IapoOBbIE
3BE3HBIC CKOIUIeHUs. HalOmromaemble CBOWCTBAa pAaCcCESTHHBIX 3BE3NMHBIX CKOIUleHHd. Habmomaembie
CBOMCTBAa WIApOBBIX 3BE3IAHBIX CKOIUIEHWH. PacnpeneneHune W XapakTep JBHKEHHsS CKOIUIEHHHM B
lNanaktuke. Pacnipenenenue 3BE3/, CKOIUIEHUM, ra3a U nbUK B ['anaktuke. CBepxMaccuBHas y€pHasi IbIpa
B neHrpe [amakTuku u kocMuueckue nyun. MHppakpacHbie HaOMIOIEHUS IBWIKEHUS 3BE3N B IIEHTpE
lNanakTuku 1 oOHapyKeHHe B LEHTpe [ allakTUKU CBEpXMAacCHBHOM yepHOW AbIpbl. Pacuér mapamerpos
cBepXMaccUBHOM 4€pHOM nbIpbl. HabmoneHns KOCMUYECKUX Jydell U UX CBSI3b C B3PbIBAMHU CBEPXHOBBIX
3BE3.

lanakruku (3 4)
Knaccudukanus ramaktuk mo Qopme W KamepToHHas auarpamma Xa06ma. CBolcTBa CHUpPATbHBIX,
AJUITMNITUYECKUX W HEMPAaBWIBHBIX TaJakTUK. KpacHoe CMeIeHHe B CHEKTpax TaJaKTHK W OMpeeiIcHue
paccrosiHus 10 HUX. 3akoH Xa00ma. Bpaienue ranaktuk U TEMHas MaTepus B HUX. AKTUBHBIE TalaKTUKH
u KkBazapbl. llpupona akTUBHOCTH TalaKTHK, pPaJUOTANAKTHKUA U B3aUMOACHMCTBYIOLINE TaJaKTUKU.
HeoObIuHbIe CBOHMCTBA KBa3apoB, MX CBS3b C SApaMU TalaKTUK W aKTUBHOCTHIO UEPHBIX JBIP B HUX.
Habmionaempie CBONCTBAa CKOIUIGHWH TallakKTUK, PEHTTEHOBCKOE W3Iy4YeHHe, TeMIleparypa MU Macca



MEXTaJJaKTHYEeCKOT0 Ta3a, HEOOXOJUMOCTh CYIIECTBOBAHUS TEMHOW MAaTEpUU B CKOIUJICHUSX TalTaKTHK.
Onenka maccbl TEMHOM MaTepuu B CKOIUIEHUSAX. Sluencras CTPYKTypa pacHpelelieHHs TallaKTUKH
CKOIUICHUH T'aJIaKTHK.

Ctpoenue u 3Bosonns Beesiennoii (2 4)

Koneunocts 1 6eckoHedHOCTh BeeneHHol — mapagoKchl KJIacCHUECKO KOCMOJIOTHH. 3aKOH BCEMHUPHOTO
TATOTEHUS U MPEJICTABIICHUS O KOHEUHOCTU U OeckoHeuHocTu Bceenennoii. ortomerpudeckuii mapajgokc u
MPOTUBOPEUUS MEXKIY KIACCUYECKUMHU IMPEICTaBICHUSIMH O CTpoeHUU BceneHHOW M HAOMIOACHUSMHU.
Heo6xoauMocTs mpuBieueHs OOIIEH TEOpUHM OTHOCHUTENBHOCTH Ui MOCTPOCHHS Mojaeinu BceneHHOI.
CBs3b MEXJy T€OMETPUUYECKUX CBOWCTB MPOCTPAHCTBA BCENeHHOW € pachpenesieHHEM W JIBHKEHUEM
Matepun B Hell. Pacmmpsromasca Bceenennas. CBsi3b cpelHed IUIOTHOCTH MaTepUUd C 3aKOHOM
pacuIMpeHrsi U TI'e€OMETPUYECKMMH cBoWcTBamMu BceneHHoil. EBKIMAOBA M HEEBKIHMJI0BA T'€OMETPUS
Bcenennoii. Onpenenenne paauyca u Bo3pacta Beenennoit. Moaens "ropsiueit Beenennoit" u penukroBoe
m3nydeHre. OOpa3oBaHKe XMMHUYECKHX 3eMeHTOB Bo Bcenennoi. OOunue renus Bo BceenenHoit u He-
00X0MMOCTh 00pa30BaHUsl €ro Ha paHHUX 3Tamax 3BONIONMH BcenenHnoil. HeoOXoauMOCTh HE TONBKO
BBICOKOM IIJIOTHOCTM BELIECTBA, HO M €ro BBICOKOM TeMIlepaTypbl Ha PAHHMX JTalax 3BOJIIOLUN
Bcenennoii. PennkToBoe M3iydeHue — H3IIy4eHHE, KOTOPOE OCTalOCh BO BceneHHOM OT ropsdero u
CBEPXIUIOTHOTO COCTOSIHMS MAaTepHHM Ha paHHUX JTamax xu3Hu Bcenennoi. HabGmiomaembie cBoiCTBa
penukToBOro m3nydeHus. Iloyemy HeEOOXOAMMO TpHUBICYCHHE OOMICH TEOPHUH OTHOCHTEIBHOCTH IS
IIOCTPOEHUS MOJIesIn BeeneHHOou.

CoBpemeHHbIe PO0JIeMbI ACTPOHOMMH — 3 4

YckopenHoe pacmmpenue Bceenennoil u témHas sHeprusi. HaOmrogenus cBepXHOBBIX 3BE3N | Tuma B
NalEKUX TajJaKTUKaX U OTKPBITHE YCKOpEHHOro paciuupeHus BceeneHHol. OTKpBITHE CUIIbI BCEMHUPHOIO
OoTTaJIKMBaHusA. TE€MHas 3Heprusi U e€ BIUsIHUE Ha Maccy BceneHHol o mepe e€ pacmupenusd. [Ipupona
ciuiel  BecemmpHoro orranmkuBanusi. OOHapy)KeHHE IIaHET BO3Ne Jpyrux 3BE3n. Habmonenus 3a
JNBWKEHUEM 3BE3l M ONpPENEJCHUS MacC HEBUAUMBIX CHOYTHUKOB 3BE37, BO3MYLIAIOIIUX HX
NpSMOJIMHEHHOE JABIKeHHE. Metoapl oOHapyx)eHust sk3ormianeT. OIeHKa YCIOBHH Ha TOBEPXHOCTIX
sk3oraneT. [Touck ax3011aneT ¢ KOMGOPTHBIMU YCIOBUSAMU TS )KU3HU HA HUX. [IOMCKU XKHU3HU U pazyma
BO Bcenennoil. Pa3zButne mpencraBieHHid O BO3HMKHOBEHMM M CYILIECTBOBaHUM KU3HM BO BceneHHOM.
CoBpeMeHHbIE OLIEHKH KOJIMYeCTBa BRICOKOPA3BUTHIX HuBUIM3anuil B ['anaktuke. [lonbITkun oOHApYKEeHUS
Y ITOCBUIKYM CUTHAJIOB BHE3EMHBIM LIUBHIIM3ALUSAM.

IV. KasienpapHo - remarnuyeckoe miianuposanue 10 kiace
(1 vac B Hemesr0 — 35 4.)

1 mosryroaue 2 moayroaue Bcero
16 neoenv 19 neoenw 35Hedens
16 ypokoB 19 ypokos 35 ypokos

Y4eOHuk:
Actponomus 10 k. nox penakuuein B.M.HYapyruna; [Ipocsemenue 2019 r

Ne naTa TeMa JIOM. Koppeknuns
3an.

1 moayroaue (16 ypokoB)

Beeoenue(l uac)

1 | | BBe/ieHne B aCTPOHOMHIO [§12 |

Acmpomempus (5 uacos)

2 | | 3Be3HOE HEGO | §3 |




3 HebecHble KOOpIUHATEI §4
4 Bunumoe aBmxenue mianet U ConHia §5
S) JIBrxeHus JIyHsl U 3aTMEHUS §6
6 Bpewms u kaneHnapb §7
Hebecnaa mexanuka (3 uaca)
7 Cucrema Mupa §8
8 3akonbl Kenepa aBuKeHUs T1aH §9
9 KocMmuueckue CKopoCTH U MEXKXIUIAHETHBIE MTEPEIIEThI §10,11
Cmpoenue Coaneunou cucmemsl (7 4acoe)

10 CoBpeMeHHbIE TPEICTABICHHS O CTPOeHUH U cocTaBe ComHeuHou | §12

CUCTEMBbI
11 ILnanera 3emus §13
12 Jlyna u ee BiusHHE Ha 3eMITIO §14
13 [TnaHeTsI 3eMHOM TPYIITBI §15
14 [1nanersl- rurantel. [1naHeTs! — KapiauKy. §16
15 Mausbie Tena CoHEUYHOU CUCTEMBI §17
16 CoBpeMeHHbIE TTPEICTABICHHS O TPOUCXO0KACHUH COIIHEUHOMN §18

CUCTEMBbI

2 noayroaue (19 ypokon)
Acmpogu3uka u 36é30nana acmponomus (7 uacos)

1 MeToap! acTpoU3NIECKUX HUCCIETOBAHUI §19
2 Counie §20
3 BuyTpenHee ctpoeHue u ucTtouHuk sHeprun CostHua §21
4 OCHOBHBIE XapaKTEPUCTUKH 3BE3]] §22,23
5 benble kapyivku, HEUTPOHHBIE 3BE3/IbI, YEPHBIE JAbIPHI. JIBOMHbIE, §24,25

KpaTHbIE ¥ TIEPEMEHHBIC 3BE3/IbI.
6 HoBbIe ¥ CBEpXHOBBIE 3BE3/bI §26
7 DBOJIONHS 3BE3/T §27

Mneunwtit nyms (3 uaca)
8 I'a3 u UL B ["anakTuke §28
9 PaccestHHbIe M IapOBBIE 3BE3/IHBIE CKOTUICHHS §29
10 CBepxmaccHuBHasi YEpHas plpa B LICHTPE §30
TI'anakmuxu (3 uaca)
11 Knaccudukanus ranaktuk §31
12 AKTHBHBIE TAJIAKTUKH U KBa3apbl §32
13 CKOIUTCHHS TaJIAKTUK §33
Cmpoenue u 36011ouus Beenennoii (2 uaca)
14 KoneunocTs 1 6eckoHeuHOCTH BeenernHoit §34.35
15 Mogenb «ropsiueit BeeneHHON §36
Coepemennvie npoodaemol acmponomuu (3 uaca)

16 Y cKkopeHHOe pacupeHue BeeleHHON U TeMHast SHEPrus §37
17 OOHapy)XeHue IIaHeT BO3Je APYTHX 3BE3] §38
18 [TpomexxyTouHas aTTecTanus
19 [Touck xu3Hu U pazyma Bo Beenennoi




