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1. TlosicHUTEAbHAS 3AIUCKA

Myo6apakmun Padpuc UciamoBuu
O6pa3oBanue Beicuiee, Kazanckuii rocy1apcTBeHHbIN yHUBEpCUTET, 1992 rog.
®usuk. [IpenogaBarens.
Crax pabotsl —14 ner.
VYueHas cTeneHb, yI€HOE 3BaHue, KBATHU(PUKAIIMOHHAS KATErOpHs:
[lepBas kBanupUKaMOHHAS KaTETOPUS 1O JOJDKHOCTH «YUUTEINbY.

IToowmpenus, HarpaKAeHUs:

IloyeTHbIE IPaMOTHI:

- Ilowyernas rpamora MunucrepctBa OOpazoBanust U Hayku PecnyOnuku Tarapcran ot
14.01.2016 r.: 3a MOArOTOBKY IIpU3€pa PETHOHAIBHOIO 3Tana BCEPOCCHMCKOW OJUMITHAIbI
IIKOJIbHUKOB 110 aCTPOHOMMHU

- Tloyernas rpamora MunucrepctBa Ob6pa3zoBanus u Hayku PecnyGmuku Tarapctan ot 17-
19.01.2017 r.: 3a TOATOTOBKY NOOEIUTENs 3aKIIOYUTEIBHOIO JTara pecrmyOIMKaHCKON
OJIMMITUABI IKOJILHUKOB MO (hU3HKE

- Ilouernas rpamora MunucrepctBa ObOpa3zoBanuss u Hayku Pecny6nuku Tartapctan ot 23-
24.01.2017 r.: 3a TOArOTOBKY NOOEAUTENs 3aKIIOYUTEIBLHOTO JTana pecrnyOIMKaHCKON
OJIMMITUAbI IIKOJBbHUKOB 110 aCTPOHOMUHU

- 'pamora Munucrepcrsa ObpazoBanus u Hayku Pecniyonuku Tarapcran ot 17,19.01.2018 r.:
3a MOATOTOBKY IPU3EPOB PETHOHAIBHOTO 3Tala BCEPOCCUMCKOW OJIMMIUA/bI IIKOJIbHUKOB IO
busuke

- Pexropa K(I)®VY U. I'adpyposa 2017 r., 2018 1., 2019 .

- Ilouetnas rpamora YmpapineHus obpaszoBanusi VcnonnurtenbHoro komurtera r. Kazanu: 3a
TOOPOCOBECTHBIN TPy, 3HAUUTEIBHBIN BKJIAJ] B Pa3BUTHE CUCTEMBI oOpa3oBanus ot 19.09.2018
., Ne726

- Ilouernas rpamora Ortnena VYuopasieHuss oOpa3oBaHusi VICIOJHUTENBHOIO KOMHTETA
MYHUIMNATbHOrO oOpa3zoBanus r. Kasanum mo BaxurtoBckomy u IlpuBoinkckomy paiioHy: 3a
MOJArOTOBKY MOOEANUTENS 3aKIIOUYUTENBHOTO 3Tana pecnyOIMKaHCKONH OJMMIINA/bI IKOJIbHUKOB
oT 15.05.2017 r., Ne404

- IlouetHas rpamora YmpaBieHus oOpazoBaHusi McnonHurenbHoro komutera r. Kazanu: 3a
BBICOKHE 00pa3oBarenbHble pe3ynbTaThl, 2017 T.

bnarogapcTBeHHBIE IMCbMA

- Uucrutyt ¢pusuxu K(IT)@VY: 3a noarorosky npusepa I, 1V, V otkpsiToii ropoackoii
OJIMMITUABI MIKOTBFHUKOB 10 (husuke 2016-2018 rr.

- MunucrepctBo OOpaszoBanus u Hayku Peciy6nuku Tarapcran: 3a paboTy 1o BBISIBICHUIO U
MOJAJIEPkKKE OAapeHHbIX nerei, ot 18.05.2017 r.

- barogapnocTs Ynpasnenust o6pazoBanus VcrnogHUTENIBHOTO KOMUTETa MyHULIUIIAIBHOTO
oOpa3oBanus r. Kazanu: 3a Beicokue obpa3oBarenbHble pe3yiabTarsl, 2017 r.

PaGouyas nporpamma no acrponomuu B 10 ki1acce pa3padoraHa B COOTBETCTBHH C:

— @enepanbHbIM 3akOHOM OT 29.12.2012 Ne 273-®3 «O6 oOpazoBanmu B Poccuiickoit
Denepauuny,

— IIpuxazom MunucrepcrBa obpazoBanusi Poccuiickoit @eneparuu ot 05.03.2004 Ne 1089
«O06 yTBepkIeHUU (emepabHOTO  KOMITOHEHTa TOCYJapCTBEHHBIX  00pa30BaTeIbHBIX
CTaH/JapTOB HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro u cpeaHero (MOJTHOTro) OOIIero
00pa3zoBaHU»,

— Ilpukazom Munucrepcta oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 30.08.2013 Ne



1015 «OO6 yTBepKIEeHHUHM TIOpsIKa OpraHW3alluid M OCYLIECTBJICHHUS 00pa3oBaTeIbHOMN
JEATETLHOCTH 10 OCHOBHBIM 0O0IIIe00pa3oBaTeIbHBIM IporpaMmMaM — 00pa3oBaTeIbHBIM
mporpaMMaM HadajabHOTO OOIIEro, OCHOBHOTO OOIIETro M CPeAHEro 001ero oopa3oBaHus»,
— degepalbHBIMU  TOCYJAApCTBEHHBIMH  00pa30BaTENbHBIMU  CTaHJApTaMH  OCHOBHOTIO,
cpenHero obmiero odpaszoBanus (mpuka3zel MunoOpHayku Poccum ot 17.12.2010 Ne 1897, ot
17.05.2012 Ne 413 cootBetcTBeHHO) (nanee - ®I'OC),
— IIpuxazom Munucrepcrsa oOpa3oBanus u Hayku Pocculickoit ®enepauun ot 31.12.2015
Nel577 «O BHeceHMM uU3MEHEHHMH B (enepalbHBIi TOCYJapCTBEHHBIH 00pa30BaTEIbHBIN
CTaHJApT OCHOBHOIO 00Imero o0Opa3oBaHus, YTBEPXKICHHbIM mpuka3oM MuHucTEepcTBa
oOpasoBanusi u Hayku Poccuiickoit ®eneparuu ot 17 nexabps 2010 1. Ne 1897»
(3apeructpupoBan B Munrocte Poccuu 02.02.2016 Ne 40937)
— IIpuxazom MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit ®enepauuu ot 31.12.2015
Nel578 «O BHeceHMM U3MEHEHHMH B (enepalbHBIi TOCYJapCTBEHHBIN 00pa30oBaTEIbHbIN
CTaHJApT cpexHero oouiero oOpa3oBaHMs, YTBEP)KIACHHbIM mpukazoM MuHHcTEepcTBa
obpazoBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan B
Muntocte Poccun 09.02.2016 Ne 41020)
—  IImcemom MunucrepcrBa oOpasoBanusi U Hayku P® ot 28.10.2015 Ne 08-1786 “O pabouunx
nporpaMMax y4eOHbBIX MPEeIMETOB”,
— nmnpuka3oM MuHucrtepcTtBa oOpazoBanus U Hayku P® ot 29 wurons 2017 r. Ne613 "O
BHECEHUU HM3MEHEHUil B (efepalibHbIi TOCYIapCTBEHHBIH 00pa3oBaTeNbHBIA CTaHAAPT,
yTBEpXKAEHHBIN NprkazoM MunuctepcTBa odpasoBanust U Hayku P® ot 17 mas 2012 r.
Ne413";
— n1puka3oM MuHucrepcrtBa obpa3oBanusd U Hayku P® ot 20 urons 2017 r. Ne581 "O
BHECCHUH W3MEHEHHH B (enepanbHblii TepeueHb YYeOHHKOB, PEKOMEHAYEMBIX K
UCMOJIb30BAaHUIO MPH  pealM3allid HMMEIOUIMX TOCYJapCTBEHHYIO aKKpEeIUTALUIO
00pa3oBaTeNbHBIX IPOrPAaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CpPEIHEro
o0miero oOpa3oBaHusi, YTBEpkAEHHBIN NpHUKa3oM MHHHUCTEpCTBA 00pa30BaHUs U HAYKU
P® ot 31 mapra 2014 r. Ne253";
— muceMoM MuHucTepcTBa 0Opa3oBanus u Hayku P® ot 20 urons 2017 r. NeTC-194/08
"O06 opranuzanuy U3y4eHus yaeOHoro npeamera "ActpoHomus";
— TIpuMepHOI paboueil mporpammoii o npeamety (Acrponomus. Meroanueckoe nocooue
10-11knaccel. ba3oBblif ypoBeHb: yueO. mocobue Juis yduTened oOmieoOpa3oBar.
opranusaiuii / mox pea. B.M.Yapyruna.—M.: [Ipocsemnienne, 2018).
—  VYuebnuk: B.M.Yapyrun, M.: [Ipocsemmenue, 2018
—  VYcrabom PI'AOY BO «Kazanckuit (IlpuBomxckuii) ¢enepaiabHbIl  YHHUBEPCUTET»,
YTBEP)KJICHHOTO NpHKa3oM MuHucTepcTBa oOpa3oBaHus M Hayku Poccuiickoit denepanuu ot
13.07.2015 Ne 714,
— Ilonoxenussmu 06 OHIN «JIuueit um. H.U. JlobayeBckoro» KDY ot 27.11.2015 Ne
0.1.1.67-06/229/15
—  OcHoBHOI1 00pa3zoBaTenbHOU nporpammoit Jlunest umenu H.U. Jlo6aueBckoro KOY

— TPUMEPHOI NMpOrpaMMol OCHOBHOTO 00111eT0 00pa3oBaHus 10 (HhU3HKE.

—  MexnpeameTHbiM MoayiieM «lT-KOMIIETEeHTHOCThY.
—  MexnpeameTHbiM MoayiieM «MeauarpaMoTHOCTb)
MexnpeameTHoiM MmoayiieM «IIpeanpuHuMaTeIbCTBO»

KonnuecTBo yacoB, OTBOAMMBIX Ha U3yUeHUE Mpeamera: 35.

ACTpOHOMHUSI 3aHHMaeT 0CcO00€ MECTO B CHCTEME €CTECTBEHHO-HAYYHBIX 3HAHUMH,
TaK KaK OHa 3aTparuBaeT TIyOMHHBIE BOIMPOCHI CYHIECTBOBAHMS YeJIOBEKa B
OKPY’KAIOIIEM MHUPE U B HEW KOHLEHTPUPYIOTCSI OCHOBHBIE MPOTUBOPEUYUS MEKIY



OBITHEM YEJIOBEKAa U €ro co3HaHueM. Ha mpOoTsSiKeHUM ThICAYETETUN aCTPOHOMMUS
maraja B Hory ¢ duiocodueit u penurueid, uHbopMalder, MOYEPIHYTOH H3
HaOmoeHut 3BE3AHOr0 HebOa, mUTajda BHYTPEHHUW MHP YeEJOBEKa, €ro
peIUTUO3HbIE TIpe/CTaBlIeHUsT 00 OkpyxkatomieM wmupe. Bo Bcex apeBHUX
bunocodckux IMIKOJIAX aCTPOHOMHUS 3aHMMalia Belayllee MecTo. Tak Kak
aCTPOHOMHMS HE 3aTparvuBajlia HEMOCPEACTBEHHO YCIIOBHS JKU3HU U JIESITEIBHOCTH
4yelioBeKa, TO IMOTPeOHOCTh B HEW BO3HMKalda Ha O0Jee BBICOKOM YPOBHE
YMCTBEHHOTO U JYXOBHOTO Pa3BUTHS YEIOBEKA, M IIOATOMY, OHA ObLIa TOCTYITHA
MOHUMAHUIO Y3KOTO Kpyra 0Opa30BaHHBIX JIIOJICH.

Bcé coBpemeHHOe ecTecTBO3HaHME: (DM3HMKA, MaTeMaTHKa, reorpadus U Ipyrue
HAayKM — TMHUTAJIOCh U pPa3BUBAJIOChH Ojlarojapsi Ppa3BUTHIO ACTPOHOMUHU.
JlocTaTOYHO BCHOMHUTH MEXAaHHKY, MAaTEMATHYECKUM aHaIW3, pPa3BUTHIC
HpI0TOHOM M €ro mocienoBaTeiIsiMAd B OCHOBHOM IS OOBSCHEHUS JIBMKCHUS
HeOecHbIX Tell. COBpEMEHHbIE UJEU U TEOPHH: 00Ias TeOpUsi OTHOCUTEIILHOCTH,
bu3MKa BJIEMEHTapHBIX YaCTUIl — BO MHOTOM 3IDKIYTCS Ha JOCTHKEHUSIX
COBPEMEHHOW aCTPOHOMHUU, TAKUX €€ pa3/esioB, Kak acTpo(pU3MKa U KOCMOJIOTHSI.
UToOBI MpaBUIIBHO MOHATH COBPEMEHHOE €CTECTBO3HAHHE, HEOOXOIUMO H3ydaTb
aCTPOHOMMIO, TMPOHHU3BIBAIOIIYIO €ro W JEeXallyl0 B €ro OCHOBax. MHorue
CHEIUATNCTBl CUMUTAIOT, YTO BOOOIIE IMPENnojaBaHUEe €CTECTBO3HAHMS HAaJ0
MIOCTPOUTh HA OCHOBE €ro acTpOHOMHUYECKHX KOpHeu. [lo-Buammomy, Takoi
MOAXOJ] TO3BOJUT HE TOJIBKO TMOBBICUTh Ka4€CTBO €CTECTBEHHO-HAYYHOI'O
o0pa3oBaHus, HO U PEUIUTh MPOOJIEMYy MOTEPU MHTEpEca ydalluxcs K U3YYEHUIO
€CTECTBEHHBIX HAYK.

[lenaroru-ncuXoaoru MNpeaynpexaatoT 00 OMACHOCTH TaKOW oOpraHu3aluu
o0y4eHus, KOrjla YYCHUKOB MOOYXJal0T OPUEHTUPOBATHCS HA OIEHKY YUMTENs, a
HE BBINOJHATH 3aJladyd C I1EJIbI0 HaTH mpaBuibHOE pemnieHne. OHM 0co00
NOoMUEPKUBAIOT, YTO WHTEpPEC JETe K OOY4YEeHHI0O BO MHOTOM 3aBHCHUT OT TEX
BHYTPEHHHUX HArpaja, KOTOPHIMH OHH TIOOLIPSIIOT ce0s, OCBaMBasi HOBBIM MaTepHall.
VYyenuk npuodpeTaeT yBepeHHOCTh B CBOMX CHJIAX U CITIOCOOHOCTSIX, CIIPABJISISICH C
OuepeHON 3a7adeil, OTKpbIBas 1Jisi ce0s HOBYIO 3aKOHOMEPHOCTh, OH YYUTCS Ha
MPAKTUKE — TaK ke, KaK U B3POCJIbIE.

Conepkanue Kypca peanu3yeTcs: B TeueHue ojgHoro roaa (B 10 wiam 11 kmacce) 3a
36 yacoB u3 pacuéra 1 4 B Hepen0. DTOT JTUMUT BPEMEHU U OOYCIaBIMBACT Pl
METOJUYECKUX OCOOCHHOCTEM Kypca: CHauajga TMPUBOJUTCS OCHOBHAs I1I€Jb
M3Y4YeHUs] TeMbl U TpeOOBaHUS K MOATOTOBKE YYalIUXCs, 3aTeéM — TOYPOYHOE
MJIAHUPOBAHUE U PEKOMEHAIMHU K KaXKIOMY YPOKY.

Marepuan ydeOHMKA BKIIOYAET ACBATH TEM, KaXKJas U3 KOTOPBIX pas3jeiieHa Ha
naparpadel. Ilepen xkaxmoit Temoit B pyoOpuxe «KopoTko 0 TJIaBHOM...»
MPUBOJUTCS UHTEPECHBINM HayUHbIA (PaKT WM BBICKA3bIBAaHUE OJHOTO U3 BEIMKHUX
Y4E€HBIX, KOTOPBIE OTPAXKAIOT CYTh COJICPKAHUS TEMBI.

[laparpad waumHaeTcsi ¢ BBOIHBIX pyOpuk «Bbl y3Haere...», «BcrmomHUTE...».
Pybpuka «Bwl y3Haere...» 3HAKOMUT C OCHOBHBIMH BOIPOCAMH, KOTOPHIE
u3yJarorcs B naparpade. PyOpuka «BcrmomHuUTE...» TTOACKaXET, 4TO HEOOXOIUMO
BCIIOMHUTh W3 paHee M3YYEHHOTO0 MaTepHasia, JUisl TOTO YTOOBl YCBOWUTH HOBBIN
Marepuall.



OCHOBHOM TEKCT maparpada COmpoBOXIaI0T PyOPUKH, KOTOPHIE MTOMOTYT TITy0xe
MOHATH HauOoJIee BaXKHBIN MaTepual.

B pyOpuke «AcTpoHOMHYECKUI OJOKHOT» COJEP)KATCSI MHTEPECHBIE CBENICHUS U
JOTIOJTHUTENbHAs HHGOpPMAIIUS K OCHOBHOMY TEKCTY naparpada.

PybOpuka «Mou acTpoHOMUYECKHE HAOIIOACHUS» TOMOXKET HAYYUTHCS TIPOBOIUTH
MIPOCTBIE ACTPOHOMHYECKHE HaOJIIOICHHUS, WJUTIOCTPUPYIOLIUE CyTh
ACTPOHOMHUYECKOTO SIBJICHUS WU OOBEKTA.

PyOpuka «ACTpOHOMHYECKHI KaJeHIOCKOI» HWILTIOCTPUPYET TEKCT maparpada
npuUMepaMu U3 KM3HU M Hayku. Dusmdeckue 3akoHbl U (GopMylbl maparpada
BbIJIETICHBI B pyOpuKke « BHUMaHuE».

['padmyeckuil >meMEHT B BUAE JYINbl aKIEHTHPYET BHMUMAaHHE HAa BHYTPEHHEM
COJIEp)KaHUM PUCYHKA, JETAIU3UPYET M300pAKEHHE ACTPOHOMHUYECKOIO SIBICHHS
WIH 00BEKTA.

B naparpade Takxke naHbl CCBUIKA B BUAE CTpeloK. OHU MOKa3bIBAIOT, YTO JJIS
U3Y4YEHUS JAHHOIO MarTepuajiga MOYKHO JONOJHHUTEIBHO HCIIONb30BaTh TETPAIH-
MPAKTUKYM WJIU 3a1a4HUK.

Ha nocneaneil crpanuie Kaxaoil riaBel cojepxarcs pyopuku «llonBeném
uTOrN», «Bompocs! 171 00CyKISHUS.

B pyOpuke «llogBeném wuTOrM» MNPUBOIATCS OCHOBHBIE BBIBOJABI M HJIEH,
coJiepKallrecs B II1aBe.

Bomnpocsl, copepxamuecss B pyopuke «Bompochl miis 00CYXKIEHHUS», HOCST
pOOJIEMHBIN XapakTep U MOT'YT CTaTh MHTEPECHOM TEMOM ISl TUCKYCCHUH.
Ccbuikn  Ha  MHTEpHeT-pecypcbl M JIMTEpaTypy  IO3BOJAT  MPUBJIIEYD
JOTIOJTHUTENbHBIE HCTOYHUKU MH(OPMAIUKU NPU U3YYEHUN TEMBI.

Hcnonvzyemoie hopmbl, cnocodbl u cpedcnea npogepKu U OUEHKU pPe3yibmamnos
00yuenusn

OCHOBHBIMU MemOOaMU NPOBepKU 3HAHUU U YMeHUli yYaluxcs M0 acCTPOHOMHH
SBJISFOTCSI YCTHBIN ONPOC, MUChbMEHHBIE U JTabopaTopHbie paboThl. K muCbMEHHBIM
dbopMam KOHTPOJISI OTHOCSITCS: CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI.
OcHosHble 810bl NPOBEPKU 3HAHUL — TEKyIIask U UTorosas. Texyiasi mpoBepka
MPOBOAUTCS CUCTEMAaTUYECKH U3 YPOKa B YPOK, 4 HTOTOBasl — [0 3aBEPUICHUN
TeMbl (pa3jiena), MKOJIBHOro Kypca.

2. IlmanupyeMble pe3yabTaThbl 0CBOEHHMS Y4eOHOI0 MpeaMeTa.

B pe3ynomame uzyuenus acmponomuu Ha 0A3060M YyPOBHE 8bINYCKHUK 00.J1)CEH

3HATb:

ViMeHa BBIIAIOMIUXCS aCTPOHOMOB, CIICIIM(PUKY aCTPOHOMUYCCKUX HAOJIOICHUH,
OCHOBHBIE JIEMEHTHI HeOeCHOI chephl, TeopeMy o BbicoTe [losroca Mupa,



MPUHIIUIBI ONPEETIECHUS TOPU3OHTAIBHBIX U SKBATOPUAIBHBIX KOOPJIMHAT CBETHII,
CBA3b CMEHBI CE30HOB r0Jia C TOAOBBIM JABMXKEHHEM 3emun BOKpyr CouHIa,
MIPUHLHNIBI PA3/ICJICHNUS] TOBEPXHOCTH 3€MJIA HA KJIMMATUYECKHUE T0sCa,
OCOOEHHOCTH PA3IMYHBIX CIOCOOOB CYETa BPEMEHHU, MPUHIIUIIBI, JIEKAIllUe B
OCHOBE COCTABJICHHUSI KaJIEHapEeH, OHATHE aCTPOHOMUYECKOW €ITMHUIIBI,
TeJIMOLEHTPUYECKYI0 KapTHHY cTpoeHusi COJIHEUHOW CHUCTEeMbl. KOH(PUTYpaluu
BHYTPEHHHX U BHEUIHUX IJIAHET, 3aKOHBI ABWKCHHUS TUIAHET, IPUHLIUIIBI, JIEKAITUE
B OCHOBE BbIOOpA TPACKTOPUH KOCMUYECKUX CTaHIUH K TeaaM COTHEYHON CHUCTEM,
MPUYUHBI BO3HMKHOBEHUS MPWIMBHBIX CWJI U UX BIUSHUE Ha JABUKEHUE TeI
ConHeuyHOM cucTeMbl, pa3inyHbie CBOMCTBA Tel CONHEYHOM CUCTEMBI.

[ToHsTia:  3BE3AHOM  BENIMYMHBI,  ApaUIaKCa,  CBETUMOCTH,  IJIABHOU
MOCJIEI0BATEIBbHOCTH, COJTHEYHOM ITOCTOSHHOM, KOHBEKIIUH, KOHBEKTUBHOM 30HHI,
dotocheprr, TrpaHyd, XpoMochephl, COJHEYHOW KOpPOHBI, TPOTyOepaHIia,
COJIHEUHBIX BCIIBIIIEK, COJHEYHBIX MSATEH, COJHEYHOrO BeTpa, MIIEYHOro MyTH,
['amakTrky, 3BE3NHOTO CKOIUIEHUS, PACCESIHHBIX M IIAPOBBIX CKOIUICHHI,
TAHTCHIUAJIBHOW U JTy4€BOM CKOPOCTEM, MEXK3BE3THOM CPEJIbl, PA3PEKEHHOTO rasa,
MEK3BE3AHON TMBUIM, Ta30MbUIEBOIO CJOS, CBETIBIX U TEMHBIX TYMaHHOCTEH,
KOCMUYECKHUX Jy4Yel, TPaBUTALMOHHOW KOHJICHCAIIUU, MPOTOIUIAHETHBIX JIHCKOB
TIAKTUK, JUTUITAYECKUX, CIUPAIBHBIX M HENPABWIbHBIX TAIAKTUK, CKOIUJICHUN
TaJIaKTUK, B3aUMOJICHCTBYIONIUX TaJIAKTUK, TAJIAKTUK C AaKTUBHBIMHU SIpaMU,
paaroragakTUK, KBa3apoB, PEIUKTOBOIO U3ITYUEHHUS.

['unoTe3y o cymecTBOBaHUHU KU3HU BO Beenennoi,

XapakTep JBWKCHUS 3BE3/ B JUCKE M chepuyecKoi cocrapisitomiei [ amakTuku,
oOlllMe MPEJCTaBICHUS O pa3Mepe U CTPYKType [ amakTuku, HampaBjieHUE Ha
HeHTp ['amakTUKu, BO3MOXXHOCTHh HCHOJIB30BaHUS CHEKTPAIBHOIO aHaIu3a s
U3ydeHus: HeOECHbIX OOBEKTOB, (PU3MYECKUU CMBICH 3aKOHAa BuHa u npuHuuna
Jomniepa, mpuHIMI PadOTHl, Ha3HAYEHUE W BO3MOXKHOCTH TEJIECKOIOB, CBSI3b
bU3MYEeCKUX XapaKTEePUCTUK 3BE3 MEXKIY COOOW: TeMmepaTrypbl, CBETUMOCTH,
3BE3IHOM BEJIMYMHBI, [IBETA, MACChl, IUIOTHOCTH, pa3Mepa, CBSI3b 3€MHBIX SBJICHUN
c aktuBHOCThIO COJIHIIA, METOJbl OMPEICICHHUS PACCTOSHUM  (METOJIBI
T€OMETPUYECKOTO M CIEKTPAIBHOTO TMapajiakca), OCOOCHHOCTH (DU3UYECKOTO
COCTOSIHUS BEIECTBA BHYTPU 3BE3]], UICTOUHUKU DHEPTUU 3BE3]1, HAOII01aTeIbHBIC
0COOEHHOCTH OENbIX KapJIMKOB, HEUTPOHHBIX 3BE3], MEPEMEHHBIX 3BE3/, HOBBIX U
CBEPXHOBBIX 3BE37], OCOOCHHOCTU SBOJIIOIUU 3BE3N Pa3IMUYHOM MacCChl, METOJ
OTPENICNICHUS] PACCTOSHUIN MO KPAacHOMY CMEIICHHUIO, 3aKOH Xa00ia, CyIIHOCTh
OJTHOPOJHBIX HM30TPOIHBIX MojieNiel BceneHHOM, 0 BO3MOXKHOCTSIX HaOIIOICHUS
JAIEKUX TaJaKTUK B IIOXY UX "MOJIOJOCTH".

YMeThb:

Haxonuth Ha HeOe sipuaiiiive 3Be3/1bl, paboTaTh cO 3BE3IHOM KapTol (ompenensiTh
KOOpJIMHATHI 3BE31, nonoxeHue CoJiHLa B JII000M J€Hb roja, BUIUMYIO 00JacTh
HeOecHOM cepbl sl JTaHHOM IMIUPOTHI B 3aJJaHHOE BpeMsl Tojla U CYyTOK), peliaTh
3a/1a4d Ha ONPENEJICHHUE: BBICOTHI M 3€HUTHOI'O PACCTOSIHUSA CBETWJIA B MOMEHTBI
KyJIbMHUHALMK, Treorpauyeckod IMMPOThl TOYEK 3E€MHOW IOBEPXHOCTU [0



ACTPOHOMHUYECKMM HAONIOACHUSAM, JIyHHBIX a3, TEpPUOJ0B BO3MOKHOTO
HACTYIUIEHUs 3aTMEHMI, CHHOJMYECKOTO U CHUIAECPUYECKOTO IMEPHOJOB ILJIAHET,
paccTosiHUM 70 HEOECHBIX TEI M MX MapaslakCoB, KOH(PUTYypaluil IUTaHET, Ha
ucrosib3oBanue popmyi: 3akoHoB Kemepa, 3akoHa BCEMUPHOTO TATOTEHUs, 1-i 1
2-i KOCMUYECKUX CKOPOCTEH, MOIb30BATHCA ACTPOHOMUYECKUM KalleHIAapEM JUis
MOJIYYeHUS CBEJICHUN O JIBMXKEHUH M BO3MOXHOCTSIX HabmoaeHus ten ConHeuHon
CUCTEMBI, HaxoAuTh Tena COJIHEUHOM cUCTeMbl Ha HeOe BO BpeMs HaOJI0IEHUN.
Pemate 3amaun Ha wucnonp3oBaHue npuHuuna Jloruiepa m 3akoHa Buna, Ha
OTIpEJICIICHIEe MacChl HEOECHBIX TEJ MO CKOPOCTSM OpPOUTATBHOTO JBMIKEHUS, HA
OMpEJICJICHHE PACCTOSIHUN 10 3BE37], HA CBSI3b MEXK]ly CBETUMOCTBHIO, PAANYCOM U
TEeMIEepaTypoi 3Be3/1bl, HA ONPEICICHUE PACCTOSHUM 10 TalaKTHK.

OneHuBaTh paspemaronyr0  CIHOCOOHOCTh  (IU(PPAKIIMOHHYIO) TEJIECKOIIOB,
MOJb30BAThCS  IIKAJIOW 3BE3AHBIX BEJIMYMH, JAWarpaMmou '"temmeparypa-
CBETUMOCTB", CBSI3bIBATh TAHTCHIIMAIBHYIO U JTYUYEBYIO CKOPOCTH HEOECHOTO TeJa C
€ro MPOCTPAHCTBEHHOM CKOpPOCTBhIO, TpyOO oOlleHHBaTh Maccy [amakTUKH 10
CKOPOCTH KPYTOBOTO JBIKEHHUS 3BE3J, pa3indarh Ha (ororpadusix paziuyHble
TUNBI 3BE3IHBIX CKOIUIEHUA W MEX3BE3NHBIX TYMAaHHOCTEH, OIPEIEIATh
pacCTOsTHUE 10 TAJIAKTHUK MO0 KPACHOMY CMEIIEHUIO, OOBSICHATH CMBICIT MOHATUN
"pacmupsiromiasica Beenennaa" u "penukroBoe nsnyueHue'.



Crpykrypa u coaepkaHue MexnpeaMeTHoro moaynasa «IT-
KOMIIETEHTHOCTb»

Conep:xanue o0yueHust

Nudopmanus u uHPOPMANUOHHBIE MPOLECCHI

Bnanenne cnocobamu pabotel ¢ uHbOpMalMeld B TPHUPOJE, OOIIECTBE H
texauke. Mupopmanns u uHGOpPMALMOHHBIE TMPOLECCHl B KUBOW M HEXUBOU
npupoje. Yenosek: nndopmanus u nuHGOPMAITMOHHBIE MPOIIECCHI.

KoMnbrorep kak yHMBepcaibHOe YCTPOUCTBO 00padoTKH UHGOpPMAaLHH

W3Bneuenne wHPOpMAUKA C Pa3IWYHBIX HOCUTENEH, pabora ¢ (daimamu u
nuckamu. Cucremarm3anus, aHamm3 W oTr6op wuHbopmammu. I[IpencraBrienue
UH(GOPMAIIMOHHOTO IPOCTPAHCTBA C MOMOIIBIO rpaduueckoro nHTepderica.

Oo6padorka unopmanuun

OBajieHue TEXHUYECKMMH HaBbIKaMU pabOThI ¢ HHPOpMAIIHE:

CO3/IaHME€ TEKCTOBBIX JOKYMEHTOB, OJJICKTPOHHBIX TaOJMI, TpE3eHTaluM,
IUPOBBIX TIpa@UUECKUX OOBEKTOB C IMOMOIIBIO MPHUKIATHOTO MPOrPaMMHOIO
obecneueHns. KommploTepHble cloBapu M CHCTEMbl MAIIMHHOIO IEpeBOjJa
TeKcTOB. CHCTEMBl ONTHYECKOIO pacro3HaBaHUs JTOKyMEHTOB. HMHrtepdeiic u
OCHOBHBIE BO3MOKHOCTH PEIAKTOPOB.

XpaHeHue, NIOMCK M COPTUPOBKA HH(OPMALMHU

[louck wuHbOpMaMK B PpPA3IMYHBIX KAaTajuorax, IIOMCKOBBIX CHCTEMAX,
UepapXudecKux CTpykTypax. basel naHHbIX. COPTUPOBKA TaHHBIX.

KoMMyHMKAIMOHHBIE TEXHOJIOT UM

Nudopmarmonnsie pecypcbl MHTepHeTa. ['nmobanbHasi KOMIBIOTEpHask CETh
Wurepner. Ilouck nnpopmannu B uTepuere. besonacHocts u

MopaeaupoBanue u popmaan3auus

[Toctpoenue Monesneit 0ObEKTOB U MPOLIECCOB U3 KOHCTPYKTHUBHBIX 3JIEMEHTOB.
Marepuanbable 1 “HOpMaLMOHHBIE Mojenu. Popmanu3alusi U BU3yalTU3aLUs
Mojeel. YMeHHe NpUMEHATh HHQPOPMAIMOHHBIE U TEJIEKOMMYHUKALMOHHbBIE
TEXHOJIOTHH JUIsl pEIIeHUs LIMPOKOTO Kiacca yueOHbIX 3a/1a4.



CrpykTypa U conepKaHHe MeKNpeIMeTHOro MoayJisi «MequarpaMoTHOCTb

Oo6mee oOpasoBanue | Komnerenum, 3HaHUS U yMEHUS, KOTOPBIE JlononHurenbHOE
(HaMMEHOBaHUE (bOopMHPYIOTCS TIPU pealIn3aluy MOIYJIIS oOpa3oBaHue
[peaMETHOM «MenuarpaMOTHOCTb (HauMeHOBaHUE Ki1yOa)
o0nactu o ®I'OC)

"EctecTBEeHHO- MOHATHUS O TIEPCIIEKTUBHBIX MCCIENOBAaHUAX B [«OMMMIIMaHas TOATOTOBKA

Hay4yHBIE ITPEIMETHI"

00s1acTH (PU3UKH U TEXHOJOTHH,
MCIIOJIb3YEMBIX B TIEPEIOBBIX OTPACTISIX
SKOHOMHUKH,

BHAHWSI OCHOBHBIX OCOOEHHOCTEH XUMHUU KaK
OTpacid MPOU3BOJICTBA U OTPACIH
««QBAaHTapJHOM TPOMKH B LIENSAX OpPraHU3aluu
Ou3Heca,

MOHSITHS O COBPEMCHHBIX TEXHOJIOTHSIX
[IPOM3BOJICTBA PACTECHHUH U KUBOTHBIX,
[IPOJYKTOB MUTAHUS

M0 (pU3HKE»,
«OJMMnua Has oAr0TOBKA
[10 OMOJIOTHH,
«OJMMnMa Has moAr0TOBKa
110 XUMHHY,

«OJMMnua Has MoAr0TOBKa
[10 DKOJIOTHI




CTpykTypa u coaep:kaHue MexnpeaMeTHoro moayJs «IlpeanpuHumMarTebCTBOY

Oo6mee oOpa3oBanue | KommereHuuu, 3HaHUS U YMEHUS, KOTOPBIE JlononHurenbHOE
(HauMeHOBaHHE (GOpMUPYIOTCS IPH PEeANTU3ALUH MOTYIIS oOpa3oBaHue
[IpeIMETHOM «MeauarpaMOTHOCTB» (HauMeHOBaHHeE Kiy0a)
o0nactu o ®I'OC)

"EcTecTBeHHO- MOHSTHS O TIEPCIIEKTUBHBIX MCCIIEAOBAHUAX B [«OMUMIIMa Has TOrOTOBKA

Hay4YHbIE TpeAMETHI"

o0nacTu GU3MKU U TEXHOJOTHUH,
MCIIOJIb3YEMbBIX B TIEPEIOBBIX OTPACIISAX
PKOHOMHUKH,

3HAHHSI OCHOBHBIX OCOOCHHOCTEH XMMHUH KaK
0Tpaciy MPOU3BOCTBA M OTPACIH
«@BaHTapJHOM TPOWKM» B IEJISIX OPraHU3aI[H
On3Heca,

[OHSATHSI O COBPEMEHHBIX TEXHOJOTHSX
[IPOM3BOJICTBA PACTCHUI U )KUBOTHBIX,
[IPOYKTOB MTUTAHUS

o usuke»,
«OmuMIIMa Has MOAr0TOBKA
[10 OMOJIOTHUM,
«OmuMIIMa Has MOAr0TOBKA
[10 XUMHUNY,

«OnmuMIIMa Has MOAr0TOBKA
110 SKOJIOTHI»




KiroueBbie KoMneTeHUH

B xontekcre OIT OOQO Jlunest k KIt0UYEBbIM KOMIIETEHIIUSIM OTHOCSITCS:
- LIEHHOCTHO-CMBICJIIOBBIE ~ KOMIIETEHIMH (CIIOCOOHOCTh BHUJETH U  IOHUMATH
OKpYXKaIOIIUM  MHp, OPHUEHTHUPOBATHCS B HEM, OCO3HaBaTh CBOI pOJb U
npeaHa3HauYeHue);
- OOUIEKYJIbTYpHbIE KOMIIETEHUUU(ONBIT OCBOCHUS YYCHUKOM KapTUHBI MU,
paciupsonieiicss 10 KyJIbTypOJOTHYECKOT0 U BCEYEIOBEUECKOro MOHUMAaHHS MHpa BO
BCEM €r0 MHOT000pasun);
- yueOHO-T03HaBaTEeIbHbIE KOMIIETEHIIUU (COBOKYITHOCTh KOMIIETEHIINI ydeHHKa B cepe
CaMOCTOSITEJIBHOM  TIO3HABATEJIbHOM  JEATEIIbHOCTH,  BKJIIOYAKOUIEH  DJIEMEHTHI
JIOTUYECKOU, METOJJOJIOTHYECKOH, 001Iey4eOHOI 1eATeNbHOCTH);
- H(GOPMAIMOHHO-TIU(PPOBEIE KOMIETSHINH (HABBIKK JEATEILHOCTH MO OTHOIICHUIO K
nHdopMaud B Yy4yeOHBIX MpeaMeTax M oOpa3oBaTEeNbHBIX O0JIACTAX, a TaKXke B
OKpY)KaloIlleM MHpe: T[OHCK, aHajiu3, OTOOp HeoOXoAMMOW uH(OpMaLuu, ee
npeoOpa3oBaHue, COXpaHEHHWE U TMepeAadya. BraneHue COBpEeMEHHBIMU CpPEIICTBAMU
nHbopmanuu (TeneBU30p, MarHUTopoH, TenedoH, hakc, KOMIBIOTEP, MPUHTEP, MOJEM,
KOIUP ¥ T.M.) U HTHPOPMAIIMOHHBIMH TEXHOJIOTUSIMHU (2yAHO- BUICO3AMUCH, HIEKTPOHHAS
noura, CMU, UuTepHer);
- KOMMYHUKATHBHbIE KOMIIETEHIIMH (3HAHUE S3BIKOB, CIIOCOOOB B3aMMOJCHCTBHS C
OKPYKAIOIIUMH W YHAJICHHBIMH COOBITUSIMU M JIIOJIbMU, HABBIKM PaOOTHI B TpYIIIE,
KOJUUIEKTUBE, BIIAJICHHE PA3IUYHBIMU COLIMAJIbHBIMU POJSMU.YUEHUK JIOJDKEH yMETh
MpeACTaBUTh ce0s, HamMcaTh MNHCHhMO, AaHKETy, 3asBIICHHE, 3aJaTh BOIPOC, BECTH
JUCKYCCHIO U Jp.);
- COLMAJIBHO-TPYAOBBIC KOMIETCHIIMU(BBITIOJIHEHUE POJIM TpakJAaHWHA, HaOIoIaTes,
n30uparens, MPeICTaBUTEN, MOTPEOUTENs, MOKyHarelns, KIWEHTa, MPOU3BOIUTENS,
YJICHA CEMbH U T.I1.);
- KOMIIETEHIIUM JIMYHOCTHOI0 CaMOCOBEPIIEHCTBOBAHHS (OCBOeHHE CHOCO0OB
(pu3nyeckoro, TyXOBHOr0 U HHTEIEKTYAJbLHOI0 CAMOPA3BUTHS, IMOIHOHAIbHOM
caMoperyJsiiuu  (MCUXOJIOTHYECKOl TIPaMOTHOCTH, KYJbTYPbl MBbIILIEHUS ©
NoBeJeHNHs])) U CAMONMOIEP:KKH B COOCTBEHHBLIX HHTepecax M BO3MOKHOCTSIX).



3. CoaepxxaHne TeM y4eOHOIO NpeaMera.

Conep:kanue Kypca
Brenenue B actponomuro (1 1)
Crpoennie u macmtadbl Bceenennoii. Kakue Ttena 3amonssitor Bcenennyio.
KakoBbl HMX XapaKTepHbIE pa3Mepbl W PACCTOSHHUS MeEXIy HuUMH. Kaxkue
dbu3nyueckue yCIOBUS BCTpPEYalOTCS B HUX. BceneHHass pacmmpsercs.
CoBpemeHHble MeTOAbl HaOMoAeHu. ['1e U kak paboTaloT caMble KPYITHBIC
ONTUYECKHE TENECKOINbl. Kak acTpOHOMBI HCCIEAYIOT TraMMa-Uu3JIy4eHUe
Bcenennon. Urto yBuAenM TIpaBUTALMOHHO-BOJHOBBIE W HEUTPHUHHBIC
TEJIECKOTIBI.
Actpometpus (5 4)
3Bé3mnoe He60. Co3Be3ausi ceBepHOro mojymapus. HaBurarmoHHbie 3BE3IBI.
IBuwxenne ConHua no skiaunTtuke. IlerneoOpasHoe ABMKEHHME IUIAHET.
HebGecublii  3xBaTop W HeEOECHbII  MepuauaH. OKBaTopuajbHas MU
TOPU30HTAJIbHAs CHCTEMa HEOECHbIX KoopauHaT. Bunmmoe nBukeHue
HeOecHbIX cBeTwi. [lerneoOpasHoe ABMKEHME IJIAHET, MOIMSITHOE M MPSMOE
JBIKEHUE IUIAHET. OKJIMITHKA, 30JHMaKalbHble co3Be3aus. HepaBHOMepHOe
newkenne ConHua no sxiuntuke. JIpmwkenwe Jlynol. @azbl JlyHBl H
CUHOJIWYECKHM MECSL, YCJIOBHMS HACTYIUIEHHS COJIHEYHOTO W JIYHHOI'O
3arMeHnd. [IpuymHBI HACTyIUIEHMS COJIHEUHBIX 3aTMeHui. Capoc w
IpEACKA3aHusl 3aTMEHUN. Bpems n kaneHaapp. 3BE3AHOE U COJIHEYHOE BPEMH,
3BE3HBIA U TPOIIMYECKUM T'OJI. Y CTPOMCTBO JIYHHOTO Y COJTHEYHOTO KAJIEHAAPS,
npo0eMsbl UX coriacoBaHus. KOIuaHCKHA U TPUTOPUAHCKUI KaJleHAapy.
Hebecnas mexanuka (4 )
[IpencraBnenust o crpoeHun COJHEYHOW CHUCTEMBl B aHTUYHBbIE BPEMEHA U B
CPEIHEBEKOBbE. | '€IMOLICHTpUYECKass CHCTEMa MHpa, J0Ka3aTeIbCTBO
BpameHust 3emuu Bokpyr Connma. I[lapamnmakc 3BE3n W omnpeneneHue
paccrosiHusl 10 HuUX, napcek. Otkpeitne M. Kemiepom 3aKOHOB JBHKEHUS
wianeT. OTKpbITHE 3aKOHA BCEMHUPHOTO TATOTEHUS U OOOOUIEHHBIE 3aKOHBI
Kemnnepa. Onpenenenne macc HeOecHbIX Tesl. Kocmuueckue ckopoctu. Pacuérel
MEepPBOM M BTOPOM KOCMHYECKOW CKOPOCTH U MX (Puanueckuii cmbici. [lonér
FO.A.Tl'arapuna Bokpyr 3emiu 10 KpyroBoil opoute. MexXmiaHeTHbIe
nepenérel. [IoHATHE ONTMMANbHON TpaekTOpuM MOJETAa K IUIaHeTe. Bpems
MOJIETA K IUIAHETE W AaThl cTapToB. JIyHa u €€ BausHuEe Ha 3emMito. JIyHHBIN
penbed u ero npupona. [punuBHoe B3aumoaecTBue mexay Jlynoi u 3emnéit.
VYnanenne Jlynsl ot 3emuin W 3ameqyieHue BpameHus 3emnd. Ilpeneccus
36MHOM OCH U MpeIBapEHUE PAaBHOAECHCTBUIA.
CrtpoeHnue comHeuHOoM cucteMsl (7 1)
CoBpeMennbie mpeactaBiaeHuss o ComnHeyHol cucteme. CoctaB ConaHEeyHOMH
cucteMbl. [11aHeThl 36 MHOM TPYIIIbI U MIAHETHI-TUTAHTHI, UX TPUHIUITAATIbHbIC
paznuuns. Ob6nako komet Oopta u [losc Koiinepa. Pazmepsr Ten conHedHoM
cucrembl. [Inanera 3emns. @opma u pasmepsl 3emiid. BHyTpeHHee cTpoeHue
3emumn. Ponmp mapuHukoBoro sddexta B GOpMHUPOBAHWM KiIMMaTa 3EMIIH.
Uccnenosanns Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3eMnéid. Bnusinue



napHUKoBOro 3¢ dekra Ha kiuMat 3emiu U Benepsl. Ectb nu sxu3up Ha Mapce.
OBoumonug opout cnytTHuKoB Mapca doboca u Jleiimoca. [lnaHeThI-TUTaHTHI.
®usnueckue cBoiictBa IOmurepa, Catypna, Ypana u Henryna. Bynkannueckas
nearenbHOCTh Ha crnyTHuke FOmurtepa Mo. Ilpupoma koiienr BOKpYr IUIaHET-
ruraiToB. [lnaHeTbl-kapauku W ux cBoikcTtBa. Manbie Tena ConHEYHOU
cuctemsl. [lpupona u nBmwkenue actepouaoB. Crneunduka IBYKEHHS TPy
actepouioB TposiniieB u ['pekoB. [Ipupona u neukenue komer. [losgc Koitnepa
u O6nako komer Oopta. Mereopsl u meteoputsl. [Ipupoaa nagarommx 3BE31,
METEOPHBIE MOTOKH U UX paauaHThl. CBs3b MEXAY METCOPHBIMHU MOTOKAMH U
komeramu. Ilpupoma KaMeHHBIX UM Kele3HbIX MeTteopuToB. [Ipupona
METEOPUTHBIX KPATEPOB.
Actpoduzuka u 3B€31Hast acTpoHOMUS (7 9)

MeToapl acTpOPU3NYECKUX HCCIECTOBAHUM. YCTPOMCTBO M XapaKTEPUCTUKH
TEJIECKONOB pedpakTopoB U PedIIeKTOPOB. YCTPOICTBO PaJAUOTEIECKOIOB,
paguountepdepometpbl. Connie. OcHoBHble xapaktepuctuku ComHIa.
OnpeneneHue wmacchl, TEMIIEpATyphl W XUMHYecKoro cocrtaBa ComHua.
Crpoenne conHeunor atmocdepsl. ColHeuHas aKTUBHOCTh M €€ BIUSHHUE Ha
3emmmio u Ouocdepy. Buyrpennee crpoenue Connia. Teopernyeckuil pacuér
temneparypel B HeHTtpe ConHua. SaepHblii  UCTOYHMK SHEPTUUA H
TEPMOSIZIEPHBIE PEAaKLUUU CUHTE3a Ieldsl U3 BOJAOPOJA, NEPEHOC SHEPIUMU U3
neHTpa CoJiHIIA HApYyXKy, KOHBEKTHBHAs 30HA. HEUTpUHHBIN TENECKON H
HaOmoneHuss noroka HelTpuHo oT ConHuma. OmnpeneneHrue OCHOBHBIX
XapaKTEPUCTUK 3BE3/: MAacCChl, CBETUMOCTH, TEMIEPATypbl U XUMHYECKOTO
coctaBa. CrekTpayibHasi kiaccupukanus 3BE3M U €€ (PU3MYECKUE OCHOBBI.
Jnarpamma "CrieKTpaibHBIA KJIACC-CBETUMOCTB' 3BE3/, CBSI3b MEXKAY MACCOU U
CBETUMOCTBIO 3BE311. BHyTpeHHee cTpoeHue 3BE31. CTpoeHue 3BE3/bl TJIABHOW
nocieaoBaTeabHOCTU. CTpOEHHE 3BE3] KPACHBIX TMT'AHTOB UM CBEPXTUTaHTOB.
Crpoenne 3BE31 OenbIX KApAUKOB U TMpeAesl Ha HUX Maccy — TMpesen
Yangpacekapa. [lynbcapel u HeMTpOHHBIE 3BE3bL. [Iprpoaa 4€pHBIX AbIp U UX
napameTpbl. JIBOifHBIE, KpaTHbIE W TepeMeHHble 3BE3bl. Habmonenus
JBOWMHBIX M KpaTHBIX 3BE31. 3aTMEHHO-NEpEeMEHHbIE 3BE3NbI. OnpeneneHue
Macc JBOMHBIX 3BE34. Ilynbcupyromme mnepeMeHHbIE 3BE3IbI, KPUBBIC
u3MeHeHus1 Osecka nedeuna. 3aBUCUMOCTh MEXIY CBETHMMOCTBIO M TEPUOIOM
nynbcanuii 'y nedeua. lledeunsr — masiku Bo BcelleHHON, MO KOTOPBIM
ONPEAEISAIOT PACCTOAHUSA N0 JaNEKUX CKOIUIEHMM W TanakThuk. HoBele u
CBEPXHOBBIE 3BE3/bI. XapaKTEPUCTUKUA BCIIBIIIEK HOBBIX 3BE37. CBs3b HOBBIX
3BE31 C TECHBIMU JIBOMHBIMM CHCTEMaMHU, COJCPKAIMMHU 3Be3Ay Oebli
kapyuk. [leperekanue BemiecTBa M sICPHBIN B3pBHIB Ha MOBEPXHOCTU OEJIOTO
kapinka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3AbI. XapaKTEPUCTUKH BCHBIIIEK
CBEPXHOBBIX 3BE3/1. [ paBUTAIMOHHBIN KOJUIANC OEJNOro Kapiuka C Maccou
Yanapacekapa B cOCTaBE TECHOM JBOWMHOM 3BE3/IbI — BCIIBIIIKA CBEPXHOBOM [
Thna. B3pblB MacCMBHOM 3BE3[bl B KOHIIE CBOEW DBOJIOIMA — B3PHIB
ceepxHoBor II Tuma. HaGmromeHue oCTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3I.
OBoJionMsl ~ 3BE3M:  POXKIEHHE, KU3Hb M  CMepTh 3BE3A. Pacuér
MPOAOJDKUTEIBHOCTH  KM3HM  3BE3J  pPa3HOM  MacChl HA  IJIaBHOWU



MocieI0BaTenbHOCTH. [lepexon B KpacHbIE TMTaHThl U CBEPXTUTAHTHI MOCIHE
yucuepnanus Boaopoaa. CHOKOWHAs 3BOJIIOLHS MaJOMAacCUBHBIX 3BE3N U
I'PaBUTAIIMOHHBIN KOJUIAINC U B3pPbIB ¢ 00pa30BaHUEM HEUTPOHHOW 3BE3]IbI WU
yEpHOM ABIpEI MAcCUBHOW 3Be3abpl. OrmpeneneHue Bo3pacTa 3BE3IHBIX
CKOIUICHUM U OTJEIBHBIX 3BE3/, IPOBEPKA TEOPUU IBOIOLNH 3BE3].
Mineunsriit [1yTs (3 u)
'a3 u nee B [amaktuke. OOpa3oBaHHE OTpa)kaTENbHBIX TYMaHHOCTEH.
[Tpuuunel cBeyenus aup@y3HbIX TyMaHHOCTeW. KoHIEHTpamus ra3oBbIX H
MBUIEBBIX TyMaHHOCTeW B [‘amaktuke. PaccesHHble W MIapOBBIE 3BE3IHBIC
ckorieHus. HaOimronmaemble CBOMCTBA PACCESHHBIX 3BE3JHBIX CKOIUICHHM.
Habnrogaemble CBOMCTBa MIApOBBIX 3BE3AHBIX CKOIUIEHWW. Pacmpenenenue u
XapakTep [JBW)XKEHUS CKOIuleHMM B [lamaktuke. Pacnpenenenue 3BE3n,
CKOIUIeHUM, raza u mnbuiu B [amaktuke. CBepxmaccuBHas 4y€pHasi nIbIpa B
nentpe [amaktku u kocmudeckue nyud. WHpakpacHble HaOIIOIEHUS
JBIKEHUA 3BE3N B 1eHTpe ['anakTuku u oOHapykeHue B IieHTpe [ amakTuku
CBEpPXMAaCCUBHOM YEpHOM AbIpbl. Pacyér mapamMeTpoB CBEPXMACCUBHOU YEPHOU
neIpbl. HaOmrogeHns: KoCMUYECKUX JIydeil U UX CBS3b C B3phIBAMU CBEPXHOBBIX
3BE3L.
["amakTuky (3 4)
Knaccudukanusa ramaktuk no ¢opme M KaMepTOHHas nuarpamma XaO0:ma.
CBOMCTBa CHIUPAJTbHBIX, JUIMIITUYECKUX W HEMPAaBUIbHBIX ralakTuk. KpacHoe
CMEIIICHUE B CIIEKTpPax TajJaKTUK U OMPEICICHUE PACCTOSAHUSA 10 HUX. 3aKOH
Xab0na. Bpanienue raakTuk U TEMHasg MaTtepusi B HUX. AKTUBHbBIC TAJIAKTUKHU
n  KBazapel. llpupoma aKTHMBHOCTH  TallAKTUK, PAAUOTAIAKTUKA U
B3aUMOJICHCTBYIONUE TaTaKTUKU. HeoObluHbIE CBOMCTBA KBA3apOB, UX CBSI3b C
sJIpaMU TajlaKTUK U aKTUBHOCTBIO YE€PHBIX JbIp B HUX. Habmomaemblie cBoMCTBa
CKOIUICHMW TaJlaKTUK, PEHTIEHOBCKOE HW3JIydYeHUEe, TemIleparypa M Macca
MEXTaJIaKTHYECKOTO Ta3a, HEOOXOJUMOCTh CYIIECTBOBAHUSI TEMHOWM MaTEPHUH B
CKOIUICHUSIX TalakTUK. OlleHKa Macchl TEMHOM MAaTepUM B CKOIUICHHSX.
Sluencras cTpykTypa pacupeaeaeHus raJlakTUKU CKOIUIEHUN rajlaKTHK.
Crtpoenue u s3Botonusi Beenennoii (2 4)
Koneunocth M OeCKOHEYHOCTh BceleHHONW — TMapagoKChl KJIAaCCHYECKOM
KOCMOJIOTHH. 3aKOH BCEMUPHOT'O TSATOTEHUS U TIPEACTABICHUSI O KOHEUHOCTH U
O0eckoHeuHocTu BceenenHoil. @oToMeTpUYECKUI MapaJoKC U MPOTUBOPEUUS
MEXAY KIACCUYECKMMM TPEACTABICHUSIMU O CTpoeHHH BcemeHHON w
HaAOIIOICHUSIMU. HeobxoaumocTthb IIPUBJICYEHHUS oOwen TEOPHUH
OTHOCUTEIIBHOCTU I TOCTpoeHHus wmonaenu Bceenmennoit. CBa3p Mexay
r€OMETPUUYECKUX CBOWMCTB MNPOCTpaHCTBA BceneHHOW C pacnpenceieHueM Hu
JIBWKEHHEM Matepuu B Hel. Pacmmpsitomiasicss Beenennasa. CBsi3b cpeaHen
IJIOTHOCTH MATEPUU C 3aKOHOM PACUIMPEHHS] U T€OMETPUUECKUMH CBOMCTBAMHU
Bcenennoil. EBkinioBa u HeeBKiHaoBa reoMetrpust Beenennoid. Onpenenenue
paauyca u Bo3pacta Beenennoil. Mognens "ropsiueit Becenennoit" u penukToBoe
nznydenne. OOpa3oBaHHE XUMUYECKUX dJEMEHTOB Bo Bcenmennoit. OOumime
resmsi BO BeenenHoit 1 He0OX0AMMOCTh 00pa30BaHUS €r0 Ha PaHHUX AdTamax
sBomoruu  Becenennoit. HeoOGXoauMOCTh HE TOJBKO BBICOKOM IUIOTHOCTH



BEILIECTBA, HO M €r0 BBICOKOM TEMIEPATypbl HAa PAaHHMUX 3Talax 3BOJIIOLUU
Bcenennoil. PenmkToBO€ H3IMyYE€HHE — H3JIYYEHHE, KOTOPOE OCTAIOCh BO
BceneHHoil OT ropsiiero W CBEPXIUIOTHOTO COCTOSIHHASI MaTEPUU Ha PaHHUX
sTanax >ku3Hu BcenenHoil. HaGnrogaempie cBoMCTBa pETMKTOBOTO U3ITYUYEHHUS.
[Touemy HeoOXOAMMO TNpUBJICUEHUE OOIIEH TEOPUH OTHOCUTEIBHOCTH IS
IIOCTpOEHUs Mojenu BeenenHoi.
CoBpeMeHHbIe TPOo0IeMbl aCTPOHOMUU — 3 Y

YckopenHoe pacmpenne BceenenHot u TémHasi sHeprusi. HaOmropenus
CBEPXHOBBIX 3BE3N | TWMa B AaN€KUX rajlakTHUKaX U OTKPBITUE YCKOPEHHOTO
pacmpenus BeenenHoi. OTKpbITHE CHIIBI BCEMUPHOTO OTTANIKUBaHUS. TEMHas
SHEprus u €€ BIMsHUE Ha Maccy Beenennoi no mepe e€ pacmmpenus. [Ipupona
cuibl BecemupHoro orrankuBanus. OOHapY)KEHHE IUIAHET BO3JIE IPYTUX 3BE3I.
HaGnrogenust 3a JBWKEHHWEM 3BE3L W ONPEIEICHUS MacC HEBHUIUMBIX
CIIyTHUKOB 3BE€3J], BO3MYIIAKOLIMX HX NPSIMOJIMHEHHOE NBWXEHUE. MeToabl
oOHapykeHus dk301utaHeT. OleHKa YCIOBUU Ha MOBEPXHOCTSIX JK3OIUIAHET.
[Touck sx3011aHET ¢ KOM(POPTHHIMU YCIOBUSIMU JUIsl ®KU3HU Ha HUX. [loncku
JKW3HU U pazyma Bo BceneHnHoii. PazBuTue npeacraBieHnii 0 BOSHUKHOBEHUU U
CYILIECTBOBaHUM >KWU3HU BO BceneHHol. COBpEMEHHBIE OLIEHKHM KOJIUYECTBA
BBICOKOPA3BUTHIX HuBWIN3anuid B [amaktuke. [lonmbiTku oOHapyXeHUs U

NOCBIJIKA CUTHAJIOB BHE3EMHBIM LIUBHIIN3ALUAM.
Peseps -14

4. Onucanme y‘lEﬁHO-MeTOHquCKOFO H MAaTEPUAIBHO-TEXHUIECCKOI'O

o0ecrevyeHusI Oﬁpa3OBaTeJIbHOFO nmpomecca.

DNEKTPOHHOE MPUIIOKEHUE

Matepuain mis yqammxcs (IpUIOKEHUE K yUeOHUKY)

www/drofa.ru

DJIEKTPOHHOE MPUIIOKEHUE

TecToBbIE 3a/1aHUA

http://class-fizika.narod.ru

becnatHbie o0yyaroiiye nporpaMmmsl 1o (Gusuke

15 oOy4aronux nporpamMm mo paszjinyHbIM pasjaenaM (GU3uKu
http:www.history.ru/freeph.htm

JlabopaTopHble pabOTHI 1O PUBUKE

Bupryanbnbsie 1abopaTopHbie paboThl. BUupTyansHble 1eMOHCTpaIuu
HKCTIEPUMEHTOB.

http:phdep.ifmo.ru

Anumanusi Gu3MIECKHUX MPOIECCOB

TpexMepHbIe aHUMAIMH W BU3yaIU3aIis 10 (PU3HUKE, COMMPOBOKIAIOTCS
TEOPETUUECKUMH OOBSICHCHUSIMH.

http:physics.nad.ru

duzndeckas SHIUKIOTEIUS



http://infourok.ru/go.html?href=http%3A%2F%2Fclass-fizika.narod.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.history.ru%2Ffreeph.htm
http://infourok.ru/go.html?href=http%3A%2F%2Fphdep.ifmo.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fphysics.nad.ru

honNPE

CrnpaBo4yHOE M3IaHKE, COACPIKAIIEE CBEACHUS TI0 BCEM 001acTsIM COBPEMEHHOU
bu3uKH.
http://www.elmagn.chalmers.se/%7eigor

Texnnueckue cpeacTBa 00y4eHus
Komnbrorep
MynpTrMEIHATPOEKTOP
DKpaH
YueOHo-TIpakTUUeCcKOe U yueOHO-1a00paTopHOE 000PYI0BaHKE

5. TpeGoBaHus K ypOBHIO OATOTOBKH 00Y4YaIOIUXCS.

B pe3yabTaTe u3yuyeHUs1 aCTPOHOMMH HA 0230BOM YPOBHE BbIILYCKHUK
JOJIAKEH::

3HATH/IIOHNMATD:

CMBICII TTIOHSITUI: TEOLIEHTPUYECKAs U TeIMOIEHTpUUECKasi CUCTeMa, BUANMAs
3Be3/[HAsl BEJIMUMHA, CO3BE3/IME, IPOTUBOCTOSTHUS U COCIMHEHUS IIJIaHET, KOMETA,
acTepoui, METEOP, METEOPUT, METEOPOMUT, TIJIaHETA, CITyTHUK, 3Be3/1a, CoHeuHast
cuctema, ['anaktuka, BcenenHnasi, BceMUpPHOE U MOSICHOE BPEMsi, BHECOJIHEUHAs
riaHeTa (PK30IUIaHeTa), CIEKTpalibHAas KiacCUuPUKaIus 38311, apajiake,
pEeIMKTOBOE U3MyueHue, bonbiioi B3pbsiB, yepHas nbipa;

CMBICJI (1)I/I3I/ILIGCKI/IX BCIIMYHUH: IIAPCCK, CBETOBOU rog, aCTpOHOMHYCCKAaA CAMHUIIA,
3BC31HasA BCIINYHNHA,

CMBbIC (PU3UYECKOT0 3aKoHa Xab0ia;
OCHOBHBIE ATalbl OCBOCHUSI KOCMUYECKOTO MPOCTPAHCTBA;
TUIIOTE3bI TPOUCX0XKAEHUSI COTHEUHON CUCTEMBI;

OCHOBHBIE XapaKTepUCTUKH U cTpoeHue ColHIa, COTHEYHOU aTMoc(ephl;
pa3Mmepsl ['anakTuku, nojgoxeHue u nepuoi oopauierust CoHIa OTHOCUTEIBHO
1eHTpa ['anakTuku; ymers:

MPUBOJUTH MPUMEPHI: POJIM ACTPOHOMHUU B PA3BUTHH IIUBUIIH3AINH,
UCIIOJIb30BaHUsI METOJIOB UCCIIEI0BAaHUI B ACTPOHOMUM, Pa3IMUHbIX JUANa30HOB
AJIEKTPOMATHUTHBIX U3ITYUYCHUM JJIsl IOJTydeHUst “HpopMauu 06 00beKTax
BceneHnHol, noay4yeHns aCTpOHOMHYECKOW HH(POpMAIUU C TOMOUIBIO
KOCMHUYECKHX alnapaToB M CIIEKTPATHHOTO aHAIIN3a, BIUSHUS COJTHEUHOM
AKTUBHOCTH Ha 3eMIIIO;

OITMCHIBAThH U OOBIACHSTH: pasiinuuns KaneHﬂapeﬁ, YCIIOBUA HACTYILJICHUA
COJIHCYHBIX WU JTYHHBIX 33,TMCHPII>'I, (1)21351 .HYHBI, CYTOUYHBIC IBUKCHHUA CBCTHUII,
IMPHUYYHBI BOSHUKHOBCHUS IIPUJIMBOB U OTJIMBOB; ITPUHIHAII JICP'ICTBI/IH OIITHYECCKOI'O
TCJICCKOIIAa, B3aUMOCBA3b (pPIBI/IKO-XI/IMI/I‘ICCKI/IX XapaKTCPUCTUK 3BE3 1 C
HCIIOJIB30BAHUEM JHATI'PaMMbl KIIBET-CBCTHUMOCTDL), (13PI3I/I‘I€CKI/IC IIPpHUYNHEL,


http://infourok.ru/go.html?href=http%3A%2F%2Fwww.elmagn.chalmers.se%2F%257eigor

OIPEICIISIONTNE PABHOBECHE 3BE3/l, HCTOYHHUK SHEPTUHU 3BE3/I U IPOUCXOXKICHUE
XUMHUYECKUX IJIEMEHTOB, KPAaCHOE CMENICHHE ¢ ToMOIIbio dddekTa Jlomiepa;

XapakTepru30BaTh 0COOEHHOCTH METOI0B TO3HAHUSI ACTPOHOMUU, OCHOBHBIE
AJIEMEHTHI U CBOMCTBA TUIaHET COJTHEYHON CUCTEMBI, METObI ONPEAEICHUS
pPacCTOSTHUM M JIMHEWHBIX pa3MEPOB HEOECHBIX TEJ, BO3MOKHBIE MMYTH SBOJIOLUN
3BE€3[] Pa3JINYHON MaCCHhl;

HaxO0JUTh Ha HeOe OCHOBHBIE co3Be3/11s CEeBEpHOIO MOYIIApUsl, B TOM YHCIIC:
bonbemas Menseaunia, Manas Menseauna, Bononac, Jlebens, Kaccuonest, Opuos;
caMbl€ sIpKHE 3Be3/1bl, B TOM yucie: [lomsipHas 3Be31a, Apktyp, Bera, Kanemnna,
Cupuyc, berenbreiise;

UCIIOJIb30BaTh KOMIIBIOTEPHBIE IPUIIOKEHUSA U1 ONPEIEICHUS 10JI0KCHUS
CounHua, JlyHsl U 3B€311 Ha J1I0OOYI0 1aTy U BpeMs CyTOK Ui JAHHOT'O HACEJIIEHHOTO
IIyHKTA,;

HCIIOJIB30BAaTh HpI/IO6peT€HHBIe 3HaHUA 1 YMCHUS B HpaKTH‘IGCKOﬁ ACATCIBHOCTH U
HOBCCI[HGBHOﬁ KHU3HU OJIA:

IIOHUMAHUA B3aUMOCBA3U AaCTPOHOMHHU C APYT'MMHU HayKaMH, B OCHOBC KOTOPBIX
JICKAT 3HAHUSA 110 aCTPOHOMUH, OTACIICHUC €€ OT JDKCHAYK,

olleHMBaHUs nHMOpMaIuu, coaepxaiieiicsa B coodmenusx CMU, Untepuere,
HAYYHO-TIOMYJISIPHBIX CTATBIX).

6. CnucoK JIuTEpPaTyphl.

1. Vuebnuk: B. M. Yapyrun «Actponomus. 10-11 kiacchbl: yueOHUK 1151
00111e00pa30BaTeNIbHBIX OpraHu3alnii: 6a30BbIN ypoBeHbY», 2018 1., M.:
[IpocBenienue, c.

2. 3amaunuk: O.C. YronpbHUKOB «AcTpoHOMUS. 3amadyHuky», 2018 1., M.:
[Ipocenienue.

JlomogHuTEbHAS JINTEpPATYpA:

1. A.B.3acos, 3.B.KononoBuu. Actponomus- 11. YueOnuk s 11 kiacca cp.
mikoJibl. 31-Bo [IpocBenienne, M., 1996.

2. ILT". KynukoBckuii. CripaBOYHUK JHOOUTENS acTpOHOMHUHM — MOCKBa,
YPCC, 2002.

3. O2.B. Kononosuu, B.1. Mopos. Kypc o61ieit actponomun — Mockaa,
YPCC, 2011, 544 c.

4. Pymsuues A. 1O., CepBetnuk T. A. ActpoHomust — Marautoropck: Mal'V,
2003. - 312 c.

5. OHuknoneaus 1 aerel. Tom 8. Actponomust — MockBa, ABanTa+, 2004.
6. B.I'. Cypaun. ActpoHoMuueckue 3aaun ¢ pemenusmu — Mocka, YPCC, 2002.
7. Pecypcol cetu IHTEpHET:

Actporanaktuka - Www.astrogalaxy.ru

Actponert - Www.astronet.ru

Bonbmas Beenennas - http://www.biguniverse.ru



http://www.astrogalaxy.ru/
http://www.astronet.ru/
http://www.biguniverse.ru/

Kononosuu 3.B., Mopo3 B.1. O6muii Kypc acCTpOHOMUH
http://crydee.sai.msu.ru/ak4/Table of Content.htm
CronsieB P. A. (pen.) @usuka kocmoca - http://www.astronet.ru/db/FK86

DneMeHTsl - WWW.elementy.ru

I'aneeB A.W. cTopust acTpOHOMHUYM U COBPEMEHHAsI KOCMOJIOTHS -
http://tulpar.kfu.ru/course/view.php?id=1937

3Be3anl - hitp://www.astronet.ru/db/msg/1222187

7. KajeHaapHo-TeMaTH4eCKoe MJIAHNPOBAHHUE.

Tema Jara /3

/3

NMPpOBECIACHUSA TEOpHUSA | IPAKTHUK

a

BBenenne B acCTpOHOMHIO 1/ceHTs0pb [§1,2]
ACTpOHOMUS — HayKa O KOCMOCE.
ITousarue Beenennoi. CTpyKTyphl U
MacimTaObl Beenennoii. [lanékue
riyounsl Beenennon

3Bé3aHOE HEGO 2/ceHTs0pb [§3]
3Be3aHOoe HE0O. UTO Takoe co3Be3AMeE.
OcHoBHbIE co3Be31us CeBEPHOTO
Noylapus

HebecHble KOOPAUHATHI 3/cenTsaopb [§4]
HeGecHplii 3kBaTOp 1 HEOECHBI
MepUANaH; TOPU30HTAJIbHBIE,
HKBAaTOPHAIILHBIE KOOPIUHATHI,
KyJIbMUHAIUU CBETHI. [ Opr30HTaIbHAS
crcTeMa KOOpIUHAT. DKBaTOpUAIIbHAS
crcTeMa KOOPIMHAT

Buaumoe nBu:keHHe IJIAHET U 4/cenTaoph [§ 5]
Couanna

OKJINUINTHKA, TOYKA BECCHHETO
PaBHOJICHCTBUS, HEPABHOMEPHOE
nerokerne CosIHIa M0 SKIUIITHKE

JABu:kenue JIyHbI U 3aTMEHU S 1/oxTa0pb [§6]
CHHOOMYECKUI MECSL, y3JIbl TYHHON
OpOUTHI, MOYEMY IPOUCXOAAT 3aTMEHHUS,
Capoc u mpejickazaHus 3aTMEHUN

Bpems u kajienaapsb 2/0KTS0pb [§7],
ConHedHoe U 3BE3JHOE BpEMsl, TyHHBIN
Y COJIHEYHBIN KaJICH1Aphb, FOJIMAHCKUHN U
IPUTOPUAHCKUY KaJIEH1aph

Cucrema Mmupa 3/oKTA0ph [§ 8]



http://crydee.sai.msu.ru/ak4/Table_of_Content.htm
http://www.astronet.ru/db/FK86
http://www.elementy.ru/
http://tulpar.kfu.ru/course/view.php?id=1937
http://www.astronet.ru/db/msg/1222187

['eouenTpuueckas u
TeJIMOLCHTPUYECKAsE CUCTEMA MUPA;
00BSICHEHHE TETIICOOPA3HOTO JIBHYKEHUS
IUIAHET;, IOKa3aTeIbCTBA ABMIKCHUS
3emiu BokpyT CoJHIIA; TOAUYHBIN
napaiyiakc 3BE3]]

3akonsl Keniepa nBm:kenus njiaHer
O6006ménnbie 3akoHbl Kemnepa u
OnpeieJICHHEe MacC HEOECHBIX Tell

4/0KTI0pB

[§ 9]

Kocmuueckue ckopocTu u
MEKIIAHETHbIE MepPesIéThl
[lepBas u BTOpasi KOCMUYECKUE
CKOPOCTH; ONITUMAJIbHAs
noJryaunTudeckas opoura KA k
IJIaHETaM, BpeMsl TIOJIETA K TIJIaHETE.
CamocrosiTenbHas paboTa 1Mo TeMam
«Actpometrpusi» u «HebecHas
MEXaHHKa»

5/0KTA0pPD

[§ ]‘O)
11]

10.

CoBpeMeHHbIE NIPeICTABJIEHHS O
cTpoeHUuHu U coctaBe CoTHEUHOUH
CHCTEMBI

OO0 oTIMUMSIX TUIAHET 3€MHOU TPYIIBI U
IJIAHET-TUTAHTOB; O IJIaHETaX-
KapJIMKax; MaJbIX Te€JIaX; O MOsCce
Koiinepa u o61ake komer Oopra

2/H0s0pb

[§ 12]

11.

Inanera 3emusn

®opwma 3emii, BHyTPEHHEE CTPOCHHUE,
atMoc(depa u BIUSTHUE TAPHUKOBOTO
addekTa Ha KITUMAT 3eMIu

3/H050pB

[§ 13]

12.

JIyHa u e€ BiausiHue Ha 3eMJII0
®opmupoBaHuE MOBEPXHOCTH JIyHBI;
MpUpPOJa NPUIIMBOB U OTJIMBOB Ha 3eMJie
Y UX BIMSIHUE HA IBUYKEHUE 3eMIIH U
JlyHbI; Ipouieccust 3eMHOM OCH U
JBIYKEHUE TOUKH BECEHHETO
PaBHOACHCTBUS

4/H0510pb

[§14]

13.

Ili1a"eTsl 3eMHOM rPpyNIbI
®dusnueckue cBorMcTBa MepKypus,
Mapca u BeHepsl; uccieqoBanust
IJIAHET 36MHOM TPYNITbI KOCMHYECKUMHU
arrapaTamu

1/nexabpb

[§ 15]

14,

IlnaHeThI-rUraHThl.
ILi1aHeTbI-KapJIUKH
®dusnueckue cpoiictea FOnurepa,

2/nexabpb

[§16]




Carypna, Ypana u HenryHa;
BYJIKAHUYECKas I€ITEIIbHOCTh Ha
cinytHuke FOnurepa Mo; npupona komnen
BOKPYT IUIAHET-TUTAHTOB; TUIAHETHI-
KApJIMKU

15.

Maunble Teaa CoJIHeUHOH cHCTEMbI
dusznyeckas npupoaa aCTEPOUIOB U
koMmeT; nosic Koiinepa u 001ako KOMET
OopTa; npupoja METEOPOB U
METEOPUTOB

3/nexadpb

[§17]

16.

CoBpeMeHHbIE NpeCTABJIEHHS O
npoucxoxaennu CoHeYHO cucTEMBI
CoBpemeHHbIe TTPEACTaBICHUS O
npoucxoxaeHu COJTHEUHOU CUCTEMBI

4/nexabpb

[§18]

17.

OO0HapyskeHHe IUIaHET BO3JIe IPYrUX
3B€3]

HeBuauMeble CIyTHUKH y 3BE3/1; METOIBI
O0OHapyXEHUSI IK30ILIAHET;
AK30IJIAHETHI C YCIOBUSIMU
OJIarOMPUATHBIMH TSI )KU3HU

2/sHBapb

[§38]

18.

ITouck KU3HU U pa3yma BO
Bceesiennoi

PasButHme npeacrasieHui o
CYLIECTBOBAaHUM KU3HU BO BCeneHHOM;
dbopmyna [peiika 1 9UCIIO TUBUIU3AINI
B [‘aJIakTHKE; MOUCK CUTHAJIOB OT
BHE3EMHBIX [IUBWIN3AIWN U T10/1a4a
CUTHAJIOB UM

3/sHBapb

[§39]

19.

KonTpoabHasi pabora mo remam
«He0ecHass mexanuka» u «Ctpoenue
CoJiHeYHOH cHCTEeMBbD)

4/suBapb

[§§7-18,
38,39]

20.

MeToabl acTpOPU3NIECKUX
HCCIe10BAHUHI

[IpuHUMI 1EUCTBUS U YCTPOUCTBO
TEJIECKOMOB, pe(ppakToOpoB U
pedIeKTOPOB; PaTUOTENECKOIIBI U
paarouHTephepoOMeTPhI

1/dbeBpanb

[§19]

21.

CounHie

OnpeneneHne 0OCHOBHBIX
xapakTtepucTuk CoJIHIIa; CTPOCHHE
COJIHEUHOU aTMOC(ephl; 3aKOHbI
U3JIy4eHUs a0COIIOTHO TBEPOTO TeJa U
Temrneparypa horochepsl U MATEH;
MIPOSIBJICHHE COJIHEYHON aKTUBHOCTHU U

2/dheBpaiib

[§20]




e€ BIUAHUE HA KJIUMaT u ouochepy
3emu

22,

BHyTpeHnHee cTpoeHUe M HCTOYHMK
sHeprum CoJsiHIa

Pacuér remnepatypsl BHyTpu CoJIHIIA;
TEPMOSICPHBIN UCTOYHUK SHEPTHH
ConHIla ¥ IEpEeHOC SHEPTUU BHYTPU
CoHna; HaOIIOIEHHUS COTHSYHBIX
HEUTPHUHO

3/dbeBpainb

[§21]

23.

OcCHOBHBbIE XapPAKTEPUCTUKH 3BE3]1
OrnpeneneHre OCHOBHBIX
XapaKTePUCTHK 3BE3]T; CIIEKTpajIbHas
KiaccuduKkaiys 38E31; AuarpaMmma
«CIIEKTP—CBETUMOCTB» U
pacnpeaeneHre 3BE€3/1 Ha HEl; CBS3b
MAacChl CO CBETUMOCTBIO 3BE3]] TJIaBHOM
MOCJICIOBATEILHOCTH; 3BE3/1bl, KPACHBIC
TUTaHThI, CBEPXTUTAHTHI U O€JIbIe
KapJIMKU

4/dheBpann

[§22-
23]

24,

J/IBoliHbBIE, KPATHbIE U IIepeMEeHHbIe
3BE€31bI

Oco0eHHOCTH CTPOEHHUS OebIX
KapJIMKOB M nipeaen Yanapacekapa Ha
UX Maccy; MyJbcapbl © HEUTPOHHBIE
3BE3/bl; IIOHATUE YEPHOU IBIPHI,
HAOJIIOICHHST IBOWHBIX 3BE3 U
OIPENEIICHUE UX MACC; IIyJIbCUPYIOLINE
nepeMeHHbIC 3BE3/IbI; 1Ie)en bl U CBSI3b
reproja myJibCaluii CO CBETUMOCTBIO Y
HUX

1/mapt

[§24—
25]

25.

Hosbie u cBepxHOBbIE 3BE311b1. belible
KapJIHUKH, HEHTPOHHBIE 3BE3/1bI,
YépHbIE AbIPbI.

HaoOnronaembie nposiBiieHUsT B3PHIBOB
HOBBIX Y CBEPXHOBBIX 3BE3]1; CBOMCTBA
OCTATKOB B3PBIBOB CBEPXHOBBIX 3BE3]1

2/mapT

[§26]

26.

IBOJIOLINA 3BE3]

JKu3Hb 3BE37 pa3IMuHON MACChI U €€
OTPAXKECHUE HA IMarpaMMe «CIIEKTP—
CBETUMOCTbY»; TPABUTALMOHHBIN
KOJIJIaTC ¥ B3PhIB O€JI0OT0 KapJiiuKa B
JBOWHOM CHUCTEME M3-3a IIEPETEKAaHUs Ha
HETro BEIISCTBA 3BE3/IbI-KOMIIAHbOHA;
rPaBUTALMOHHBIN KOJUIAIIC Sipa
MAaCCHUBHOM 3Be3/Ibl B KOHIIE €€ KU3HHU.

3/maprt

[§27]




OrieHka Bo3pacTa 3BE3THBIX CKOIIJICHUN

217,

I'a3 1 nbLIb B IN'astakTHKE
HaGmronaembie XxapaKTepUCTHKH
OTpaXaTeNbHBIX U JUDPY3HBIX
TYMaHHOCTEH; pacrpeiesieHue uxX
BOJIM3HM TJIOCKOCTH [ amakTukw;
ciupasibHas CTpyKTypa ["anmakTuku

1/anpens

[§28]

28.

PaccesiHHbIE H IIAPOBbIE 3BE3THBIE
CKOILICHUSA

HaOmromaemble CBOMCTBA CKOIUIEHHH U
UX pacrpezeieHue B [amakTike

2/anpenb

[§29]

29.

CeepxmaccuBHas YépHas AbIpa B
uenTpe Muieunoro Ilyru
Hab6nronenue 3a qrkeHneM 3BE3] B
nentpe [anaktuku B uHPpakpacHbIN
TEJIECKOIT; OLIEHKA MacChl U pa3MepOB
YEPHOU IBIPHI

3/anpenb

[§30]

30.

Knaccudpukauus raJJjaktuk

THWIIbI raTaKTUK U UX CBOMCTBA; KPACHOE
CMEUIEHUE U OIPEAEICHHE PACCTOSTHUI
710 TaJaKTUK; 3aKOH Xa00J1a; BpalieHue
raJlakTUK U COJIep )KaHue TEMHOU
MaTEpPHUH B HUX

4/anipenn

[§31]

31.

AKTHBHBIE TAJIAKTHKHU U KBa3apbl
[Ipuposa akTUBHOCTH TAJIAKTHK;
pUpoJia KBa3apos

S/anpens

[§32]

32,

Cko1ieHus rajJJakTHuK

[Ipupona ckonneHur U posib TEMHON
MaTepUM B HUX; MEKTaJTaKTUUECKUH ra3
Y PEHTIEHOBCKOE U3TyUYCHHUE OT HETO;
SUCUCTasi CTPYKTypa pacrpeieseHUs
I'anakTuk u ckomeHuii Bo Beenennoi

1/man

[§33]

33.

KoHeyHOCTH U 0€CKOHEYHOCTh
Bcesaennou

CBs3b 3aKOHA BCEMUPHOTO TATOTCHUS C
MPEJCTABICHUSIMA O KOHEYHOCTH U
OeckoHeuHocTH BeereHHoM;
dboTOMETpUYECKUI NapagoKc;
HEO0OXOMMOCTD O0IIICH TeoOpUu
OTHOCHUTEJILHOCTH JJISI IOCTPOEHUS
Moaenu Becerennon

2/man

[§34,35
]

34.

Moaeasn «ropsiyeit BecesieHHO
CBs3b cpeHel MIIOTHOCTU MaTEePUH C
3aKOHOM PACHIUPEHUSI U TEOMETPUEH

3/mait

[§36]




BceenenHnoit; pagnyc 1 BO3pact
Bceenennoii

YckopeHnHoe pacupenue BeeseHHoOM
U TEMHAs JHEPrus

Bknan TémMHONM Matepun B Maccy
BcenenHoit; Ha0oieHIE CBEPXHOBBIX
3BE3/1 B JAJIEKUX FAIAKTUKAX U
OTKPBITHE YCKOPEHHOTO PACIIUPECHUS
Bcenennon; mpupoabl CUIIbI
BCEMHUPHOTO OTTAJIKUBAHUS

35.

Kounrtposabnas padora

4/maim

[§37]




