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1. TlossicHUTe/IbHAA 3alIUCKaA
Pabouas iporpamma 1o actpoHomuH Ayisi 11 Kmacca pa3paboraHa Ha OCHOBe:

1. ®epepanbHbIi 3aK0H PD «O06 obpa3oBanuu B Poccutickoit Penepanyn» ot 29 nekabpsi
2012 r. N 273-®3;

2. ®KT'OC- 2004, yrBep>xjéH npruKa3oM MuHHCTepCTBa 00pa3oBaHus U
Hayku Poccuiickoit ®epepaiuu ot 05.03.2004r. Ne 1089;

3. ®degnepanbHbI TepeueHb Y4ueOHUKOB, PEKOMEHJYeMbIX K WCIIOJb30BaHUIO TIPU
peanu3aliyd UMeIOIIUX TOCYJapCTBeHHYH0 aKKpeAWUTalio o0pa3oBaTe/bHbIX MPOrpaMM
HayvajbHOTO 00I1]eT0, OCHOBHOTO 0011[eT0, CpejHero o01jero odpa3oBaHus OT 28 mekadpst
2018 r. Ne 345;

4. TlocraHoBneHue ['71laBHOTO roCyJapCTBEHHOTO CaHUTAapHOro Bpaua P® or 29 pekabps
2010 r. N 189 «0O6 ytBepxgenun CanlluH 2.4.2.2821-10 «CaHurtapHo-
MUJEMUOJIOTHYEeCKUe TpebOBaHUA K YC/IOBHUSM U OpraHM3alid  OOydeHUs: B
o6111e00pa3oBaTeNbHBIX YUPEKIAEHUSIX»;

5. Tlonoxkenuss «O paboueid mporpaMme ydeOHOTO TIpeAMeTa, Kypca, AWCLUTUIMHBI
(mopgyssi) MOY «COIII p.n.KpacHsiii OKTSI6pb»»;

6. Crpayr, E. K. Ilporpamma: ActpoHomus. Ba3oBeiii ypoBeHb. 11 kiacc: yudeOGHO-
MeToguueckoe rocobue / E. K. CtpayTt. — M. : [Ipoda, 2017. — 11 c.

7. UYapyrun B.M. ActpoHomus. 10-11 knaccer : yueb. asist ob1jeo6pa3oBaT. OpraHu3alfui :
0a3oBbiii ypoBeHb / B.M Uapyrus. — 2-e u3g., ucrp. — M.: IIpocsetrienue, 2018 — 144c.:
un. — (Cepsr 1-11).

8. Metoguueckoe ocobue, M.A. Kynar, [Ipoda, Beptukans 2017

O6wasn xapakmepucmuka y4ye6H020 npedomMema

AcTpoHOMUS 3aHUMaeT 0C000e MeCTO B CUCTEME eCTeCTBEHHOHAyUHbBIX 3HAHUH, TaK Kak OHa
3aTparvBaet IJTyOHMHHbIE BOTIPOCHI CYII[eCTBOBAHUS UeIOBeKa B OKPY)KArOIL[eM MUpPe U B Held
KOHI[eHTPHUPYIOTCSI OCHOBHBIE TIPOTUBOPeUrs MeX/1y ObITHeM uesioBeKa U ero co3HaHveM. Ha
MPOTSDKEHUU ThICSTUeIeTUM aCTPOHOMMS 11arasa B HOTY ¢ ¢unocodueil v peuruei,
vHOopMalLyeH, MouepriHyTON U3 Hab/IroieHHH 3BE3/HOT0 Heba, MUTala BHYTPEHHUM MUD
YesioBeKa, ero pesIMrio3HbIe Tpe/iCTaBIeHust 00 OKpy»KaroieM Mype. Bo Bcex IpeBHUX
¢unocodckrx MIKoaX aCTPOHOMUS 3aHMMasia Beflylijee MecTo. Tak Kak aCTPOHOMUS He
3aTparviBasia HeMoCpeICTBEHHO YCIOBUS )KU3HU U JIeITe/TbHOCTU Ye/I0BeKa, TO MOTPeOHOCTD B
Hell BO3HUKasa Ha 0oJiee BLICOKOM YPOBHE YMCTBEHHOI'O U [yXOBHOT'O Pa3BUTHS UesioBeKa, U
TI03TOMY, OHa ObU/Ia IOCTYITHA TIOHUMAaHHIO Y3KOT0 Kpyra 00pa30BaHHbBIX JTFO/IeH.

Bcé coBpemeHHOe ecTecTBO3HaHKeE: (PU3MKa, MaTeMaTHKa, reorpadus U Jpyrve HayKu —
IIMTaN0Ch ¥ pa3BUBaoChk 6/1aroapsi pa3BUTHIO aCTPOHOMMU. [JOCTaTOUHO BCIIOMHHUTD
MeXaHUKY, MaTeMaTUYeCK1l aHa/ln3, pa3BuTele HEIOTOHOM U ero nociesfoBaTessiMy B
OCHOBHOM /17151 00bsICHEHHs /IBI>KeHUsI HebecHbIX Tesl. COBpeMeHHbIe H/ied U Teopuu: ob1ijast
TeOpUst OTHOCUTETbHOCTH, (PU3MKa 3/1eMEeHTapHBIX UaCTUL] — BO MHOT'OM 3MDKIYTCS Ha
JOCTHDKEHUSIX COBPEMEeHHOU aCTPOHOMMH, TaKUX e€ pasfiesioB, Kak acTpo(U3rKa U KOCMOJIOTHSI.

Yro0bI PaBUILHO TIOHSITH COBPEMEHHOE eCTeCTBO3HaHUe, He0OX0[UMO M3yuaTh aCTPOHOMHUIO,
TIPOHHM3BIBAIOIIYIO €r0 U JIe)KAL[yl0 B er0 OCHOBaX. MHOTMe CIierjuaaiCThl CYMTAIOT, UTO BOOOIIe
Tipero/ilaBaHyie eCTeCTBO3HAHMUSI Ha/I0 TIOCTPOUThL Ha OCHOBE er0 aCTPOHOMHUYeCKUX KopHeid. [1o-
BU/IMMOMY, TaKOH MO/IX0/[, TI03BOJIUT He TOJbKO MOBBICUTH KaUeCTBO eCTeCTBEHHO-HAYYHOTO
o0pa3oBaHusi, HO U PelIrTh MpoOieMy MOTePU WHTepeca yualluxcst K U3yUeHUI0 eCTeCTBeHHbIX
HayK.



Mecto npeaMeTa B y‘-IEGHOM IVyiaHe ITKO0JIbI.

[TpenveT «ACTpOHOMMSA» BXOJUT B 00pa30BaTebHYIO IPeJMeTHYI0 00/1acTh
«EcTecTBO3HaHVSA»
[Tporpamma Kypca paccunTaHa Ha 34 yaca (1 yac B HeJje/nt0)

Pabouast mporpamMMa mipefiHa3HaueHa [i1st obyuatoruxcs 11 kmacca.

Iles 1 3a/jauM U3yUeHHUsI peMeTa
Ha ocHoBanuu TpeGoBaHuii ®epepansHoro ['ocysapcTBeHHOro 06pa3oBaTesbHOTO
CTaHzapTa, B COJlep)KaHMM KajeH/apHO-TeMaTUYeCKOro IUIaHMpPOBaHMsl —IIpeJIiosiaraeTcs

Pe€a/iM30BaTh dKTya/IbHbIE€ B HACTOAILIEE BPEMA 3aAaUHA Oﬁy‘IEHI/IH:

IIpeameTHbIe: OMpefesiOT CaeAykolie 0COOEHHOCTH TIpebsBJeHUS] COZepKaHus
obpasoBaHMs: OHO TNIpe/iCTaB/leHO B BHUJe Tpex TeMaTHueckux Os0koB. B mepBom 6soke
TIpe/iCTaB/ieHbl AWJAKTHYeCKHe efuHULbI, obecrieynBaroliyie COBEpIIEHCTBOBAaHWE HABBIKOB
HayuyHOTo No3HaHUs. Bo BTOpOM — [IMJjaKTUUeCKUe eIMHULIbI, KOTOPbIe COZlep>KaT CBe/leHusI 110
TEOpUH acTpoU3WKKM M acTPOHOMHU. B TpeThem O/i0Ke Tipe/CTaB/ieHbl AWJAKTHUYECKHE
eIMHULIbI, OTPakarollle NCTOPHUIO Pa3BUTHS aCTPOPU3HKU U aCTPOHOMUHU.

JluyHOCMHbIe: BBISB/ISIOT TIPUOPUTET BOCIUTATeNbHbIX W pa3BUBAIOIIUX 1iesieit
00yuenus. CrocoOHOCTh y4YaIMXCs TIOHUMaTb TIPUUMHBI W JIOTWKY PasBUTUS (U3MUYECKUX
TIPOLIECCOB OTKPbIBaeT BO3MOXXHOCTb /[IJii OCMBICJIEHHOT'O BOCIIPUSITHSI BCEro pa3HooOpasus
MHUPOBO33DEeHUYECKUX, COLMOKY/bTYPHBIX CHUCTEM, CYL[ECTBYIOLIMX B COBPEMEHHOM MUpe.
Cucrema yueOHbIX  3aHATUM  TIpU3BaHAa  CIOCOOCTBOBaTh  PAa3BUTHIO  JIMUHOCTHOM
CcaMOWJeHTU(PUKAL[H, TYMaHUTAPHOW KY/IbTYPHI IIKOJILHUKOB, UX MPUOOIIEHHIO K COBDEMeHHOU
¢bu3nUecKoil HayKe U TeXHUKe, YCUJIEHUIO MOTUBALIMU K COLIMa/IbHOMY TI03HAaHUIO U TBOPUYECTBY,
BOCITUTAHUI0 JIMUHOCTHO ¥ OOIIeCTBEHHO BOCTPeOOBAaHHBIX KauecTB, B TOM UHCJIE
rpaXkaHCTBEHHOCTH, TOJIEPAHTHOCTH.

MeranpegMeTHbIe: OTPa)KAaeT CTPATErHi0 COBPEMEHHON 00pa3oBaTeNbHOM TOMTHKU:
HeoOX0/IMMOCTh BOCITUTAHUS UeioBeKa U TpakJaHWHA, UHTErPUPOBAHHOTO B COBPEMEHHOe eMy
001]ecTBO, Hal|e/IEHHOTO Ha COBEpIIeHCTBOBaHMe JTOro obmjectBa. CucremMa YpOKOB
COpHEHTHpPOBaHa He CTOJILKO Ha Tepefiauy «TOTOBBIX 3HaHHWM», CKOJILKO Ha (hopMHpOBaHHe
AaKTUBHOW JINYHOCTH, MOTHUBUPOBAHHOM K CaM000pa3oBaHMIO, 00/ajjaroriell J0CTaTOUHLIMU
HaBBbIKAMH U TICUXOJIOTUYECKUMH yCTaHOBKAMU K CaMOCTOSITEJIbHOMY TIOMCKY, OTOODY, aHan3y
¥ UCMOb30BaHUI0 MHGOpMaIuu. JTO TOMOXXeT BBLIMYCKHUKY aJanTUpPOBaThCsi B MUpe, Tjie
o6beM WH(OpPMALMM pacTeT B TeOMeTPUYEeCKOW TIpPOrpeccuu, Te COoLUa/JbHas |
ripoeccroHabHasl YCIeITHOCTh HalpsIMYH0 3aBUCST OT MO3WTHUBHOTO OTHOILIEHUST K HOBAL[UsIM,
CaMOCTOSITE/IbBHOCTA MBILLIJIEHUS] U MHULMAaTUBHOCTH, OT TOTOBHOCTH TMPOSIB/STb TBOPYECKUH
MOJX0/ K [ieyly, WCKAaTb HeCTaH/apTHbIe CIIOCOObI pelieHWss Tpo0OeM, OT TOTOBHOCTH K
KOHCTPYKTHMBHOMY B3auUMO/I€HCTBUIO C I0AbMU. B paMKax JaHHOM NporpamMmmbl Mpe/inosiaraeTcs
aKTHMBHOE UCII0/Ib30BaHUe UHTePHeT - peCypCoB U MH(OPMALIMOHHBIX TEXHOJIOTUH.

Ileu oOyueHus:
LlensiMu U3yuyeHust aCTPOHOMUHM Ha IAaHHOM 3Tarie 00yUYeHUs SB/ISIOTCS:

— 0CO3HaHHe NPUHLUITHATBHON PO/IM aCTPOHOMMHU B TIO3HAHUU (PYH/aMeHTa/IbHbIX 3aKOHOB
NIpUPO/bI U (POPMHPOBaHUS eCTeCTBeHHOHayUHOW KapTHHBI MUPa;



— nprobpeTeHye 3HaHUI 0 (HH3UUECKON MPUPOJe HeOeCHBIX Tesl M CUCTeM, CTPOEHHUS IBOTIOLIUH
BceneHHoI, MpOCTPaHCTBEHHBIX ¥ BpeMeHHbIX MacliiTabax BceneHHol, Hanbosee BaXKHbBIX
ACTPOHOMHYECKUX OTKPBITHSIX, ONPe/ie/IMBIIMX pa3BUTHe HayKU U TEXHUKUY;

— OBJ/IaleHrne YMEeHUSIMHA 00BACHATD BHIKMMOeE I10JI0KeHHe U [IBH)KeHH e HeDOeCHBIX Tes
MMPpUHLHITIaMU OIipefe/ieHUs MeCTOIIO/IOXKEHUA U BpEMEHU T10 dCTPOHOMHWYECKUM 06’IJEKTaM,
HaBbIKdMHU IMMPAKTHUYECKOI'0 MCII0/JIb30BdHHA KOMITBIOTEPDHBIX HpHJ’IO)KEHHﬁ AJId ornpeaejieHns
BH 4 3Be€3IHOI'O Heba B KOHKPETHOM ITYHKTE AJId 3dJdHHOI'O BDEMEHH;

— pa3BUTHe MM03HABATe/bHBIX MHTEPECOB, MHTE/IEKTYa/TbHbIX M TBOPUECKHUX CITIOCOOHOCTEH B
Tnipoliecce MpruoOpeTeHNst 3HaHUHM 110 aCTPOHOMUH C MCIO/Ib30BaHUEM Pa3InyHbIX HCTOUHUKOB
MH(OPMaLIMK U COBPeMeHHbIX MH(POPMAaLIMOHHBIX TeXHOIOTUH;

— (popMupoOBaHMe HAYYHOTO MUPOBO33PEHUS;

— (hopMHpOBaHKe HaBbIKOB HCII0/Ib30BAHHUS €CTeCTBEHHOHAYYHBIX U (PU3UKO-MaTeMaTUUeCcK1X
3HaHUM J/19 00BEKTHOTO aHaM3a yCTPOMCTBA OKPY»KaloL[ero MrUpa Ha MpuUMepe JJOCTHXKeHUH
COBpPeMeHHOW acTpO(PU3UKH, aCTPOHOMUU Y KOCMOHABTHKHU.

3aaya acCTpPOHOMUH, KaK U JIFOOOT0 eCcTeCTBeHHOHAYYHOT'O TIpe/IMeTa, N3yuaeMoro B OCHOBHOM
11IKOJIe UM Ha 6a30BOM YPOBHe B CTaplilei 111Kosie, — GOpMUpOBaHHe eCTeCTBeHHOHayuHOMN
rpaMoTHOCTH. EcTecTBeHHOHayuHast TpPAMOTHOCTB — 3TO CIIOCOOHOCTH YesloBeKa 3aHUMAaTh
aKTUBHYIO TPa’KJaHCKYIO0 TIO3ULIMIO TI0 BOTIPOCAM, CBSI3aHHBIM C Pa3BUTHEM eCTeCTBEHHBIX HayK
Y IPUMEHeHUeM UX [JOCTH)KEeHUH, a TakKe ero FOTOBHOCTb UHTEePeCOBaThCs
eCTeCTBeHHOHaYYHbIMU HIesIMH, 3TO He CHHOHHMM eCTeCTBeHHOHAyUHBIX 3HaHUW U YMeHUH, a
3HaHUS U yMEHUs1 — B JIeHiCTBUHU, U He TIPOCTO B JIelICTBUH, a B 1eHiCTBUY NIPUMEHUTENbHO K
peanbHBIM 3a/lauaM. EcTecTBeHHOHAayuHO ITPaMOTHBIH UeIoBeK CTPEMUTCSI Y4aCTBOBATh B
apryMeHTHPOBaHHOM 00CY>X/]eHHH MP0o0/ieM, OTHOCSIIIMXCS K eCTeCTBeHHBIM HayKaM 1
TeXHOJIOTUSIM, UTO TpeOyeT OT Hero CaeJyroLuX KOMIIeTeHTHOCTe!:

— HAY4YHO 00BSACHATH ABJIEHUS,
— IIOHMMAaTh OCHOBHbIE 0COOEHHOCTH €CTeCTBEHHOHAaYUHOI'0O MCC/1eJOBaHNA;

— WHTepNpeTUpPOBaTh JaHHbIE U UCTIO/b30BaTh HAYUHbIe 10Ka3aTebCTBA /IS TOyUeHust
BBIBO/IOB.

IlnaHupyembie pe3yabTaThl 0CBOEHHS y4e0HOro pegMeTa

o [lonmyuuTtsb nipefcTaBieHust O CTPYKType U MaciuTabax BceneHHol 1 MecTe uesioBeka B
Hell. Y3HaTbh 0 CpeZCTBaX, KOTOPbIe UCII0/IB3YIOT aCTPOHOMBI, UYTOOBI 3ar/IsIHyTh B
camble y/lanéHHble yrojiKy BcesieHHOM U He TO/IbKO YBU/IeTh HebecCHbIe Tesa B
HeZIOCTYTIHBIX C 3eMJIY ixara3oHax JJIMH BOJIH 3/IeKTPOMarHUTHOTO U3/Ty4YeHHs], HO U
y3HaTh O HOBBIX KaHa/IaxX MoJIyYeHus: MH(pOPMaL[u 0 HeOeCHBIX TeslaX C MIOMOL[BO
HEUTPHUHHBIX Y I'PaBUTALJMOHHO-BO/THOBBIX TeJIeCKOIIOB.

e Y3HaTh 0 HabJIFO/IaeMOM CJI0’KHOM [IBI>KeHHH T1aHeT, JIyHbl u CosHLa, UX
uHTepripetauyu. Kakyto ponb urpamu Habsmogenus 3atmennit JlyHsl u CostHIIa B
YKM3HU 0011[eCTBa U UCTOPHSI X HAayuyHOTro 00bsicHeHusl. Kak Ha ocHOBe
aCTPOHOMHYECKHX
sIBJIEHUH JTFO/I HAy4YU/IMCh U3MePATh BPeMsl U BeCTH KasleH/aphb.

e Y3Harh, KaK O/1arofapsi pa3BUTHIO ACTPOHOMUU JIFO/IW TIEPELIUTH OT TIPe/ICTaB/IeHN s
reoL|eHTPUUeCKOW CUCTeMbl MUpa K PeBOJIIOLIMOHHBIM IIpe/CTaB/IeHHsIM
re/TMOLIeHTPUUEeCKOl cucTeMbl MUpa. Kak Ha OCHOBe 1oc/iejHel ObI/I OTKPBITHI 3aKOHBI,
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yhpaB/domye BUYKEHWEM I1JIaHET, W I034Hee, 3dKOH BCEMHUPHOI'O TATOTEHUS.



Ha npumepe ucrionb30BaHus 3aKOHa BCEMUPHOT'O TATOTEHHWS M10JIyYMTh Tpe/CTaBIeHus
0 KOCMHYeCKUX CKOPOCTSIX, Ha OCHOBEe KOTOPBIX paCCUMTBIBAIOTCS TPAEKTOPUU MOJIETOB
KOCMHMUECKUX ariapaToB K IylaHeTaM. Y 3HaTh, KaK MPOSIB/ISET ce0st BCEMUPHOE
TATOTEHUE Ha sIBJIeHUsIX B cucTeme 3eMysi—J/IyHa, U 5BOJIIOLIMIO 3TOU CUCTEMBI B
Oyayem.

Y3HaTh 0 COBPeMeHHOM Tpe/iCTaB/IeHnH, O CTpoeHUU COTHEeUHOM CUCTeMbI, 0 CTPOEHHH
3eMJ/TH KakK TI/IaHeThbl U TIPUPO/ie TTapHUKOBOTO 3¢ (deKTa, 0 CBOMCTBaX TJIaHEeT 3eMHOM
TPYIIIBI ¥ TVIaHeT-TUTAaHTOB U 00 MCC/IeJOBAaHUSX aCTEPOU/IOB, KOMET, METEOPUTOB U
HOBOT0 K/1acca HeGeCHBIX TeJl Kap/IMKOBBIX TIJIaHeT.

[TonyunTs TIpe/icTaBIeHEe O MeTO/IaX aCTPOPU3NUEeCKUX UCC/IeJOBaHUM 1 3aKOHAX
(bU3UKH, KOTOPbIE UCTTOIb3YIOTCS [/Is U3yUYeHUs] GU3UUeCKH CBOWCTB HeOeCHBIX

Tes.

¥Y3Hatb npupozy Co/HIa ¥ ero akTUBHOCTH, KaK CO/THeYHasi aKTUBHOCTh BJIMSET Ha
K/MMar u 6uochepy 3emiid, Kak Ha OCHOBe 3aKOHOB (PU3MKH MOYKHO PaCCUMTATh
BHyTpeHHee cTpoeHre CoJHIla U KakK Hab/IFo/IeHHs 3a TOTOKaMu HeTpuHO oT CoJHIa
TIOMOTJIY 3ar/siHyTh B LJeHTp CoJIHLa U y3HaTb O TePMOsIePHOM UCTOUYHUKE SHepruM.
Y3HaTh, Kak Orpe/e/sitoT OCHOBHbIE XapaKTePUCTUKU 3BE3/] U X B3aUMOCBSI3b

MeXXy co00M, 0 BHYTPEHHEM CTPOEHHMHU 3B€3/] M UCTOUYHHMKAX UX SHEPTHH; O
HEOOBIYHOCTU CBOMCTB 3B€3/] O€/bIX KapJIMKOB, HEHTPOHHBIX 3BE3/] M UEPHBIX JIbIP.
Y3HaTtb, KaK pOXKJAK0TCS, )KUBYT U YMUPAIOT 3BE3/bI.

Y3HaTb, Kak 1o Hab/IroIeHUsIM MyIbCUPYIOIINX 3BE3 Liedeu ] onpeensTh

PaCCTOSIHUSA /10 IPYTUX Ta/lakTHK, KaK aCTPOHOMBI 110 HabJTFOZIeHHsIM IBOMHBIX U
KPaTHBIX 3BE37] ONPe/esIsitoT KX MacChl.

[TonyuuTh Tipe/icTaB/IeHNs O B3pPbIBaX HOBBIX Y CBEPXHOBBIX 3BE3/] U Y3HaTh, Kak

B 3B€3/1aX 00Pa3yOTCs TSDKEbIE XUMUUECKUE 37IEMEHTHI.

Y3Harth, KakK ycTpoeHa Haia ["anaktvika — Mieunslii [1yTh, Kak pacripefiesieHbl B Heit
paccesiHHbIE U IIapOBbIe 3BE3/JHbIe CKOTUIeHHs U 00/1aka Me)K3BE3HOTO ra3a U nbutd. Kak
C TIOMOIIIbI0 HabO/TIoIeHnH B MH(paKpaCHBIX JIyyaX y/as0Ch IPOHUKHYTh uepe3 TOJIIIy
Me)K3BE3/THOTO Ta3a U MbUIM B LIeHTP ['a/lakTUKY, YBUZIETh IBW)KeHHUe 3BE3/] B HEM BOKPYT
CBepXMaCCUBHOMN YEPHOU /bIPHI.

[TonyunTs nipeficTaB/ieHUe O pa3/IMUHbIX TUIAX rajakTUK, y3HaTb O

TMPOSIB/IEHUSIX aKTUBHOCTH T'a/IaKTUK M KBa3apoOB, pacripe/ie/leHUH rajlakTHK B
MPOCTPaHCTBe U ()OPMHUPOBAHUU CKOTIJIEHUN U TYEUCTOM CTPYKTYPhI UX
pacripeiesieHus1.

Y3HaTh O CTPOEHMU U IBOJTIOLIUM YHUKAILHOTO 00beKTa BeesleHHOM B 11e/10M.
[TpocsieauTh 3a pa3BUTHEM TIPe/[CTAB/IEHUM 0 KOHEUHOCTH U OeCcKOHeUHOCTH BcesleHHOM,
o (hyHAaMeHTanbHBIX MapaZiloKCaX, CBI3aHHBIX C HUMM.

[ToHATk, KaK 13 HabJIIOJaeMOT0 KPaCHOTO CMelleHUs B CTIeKTpax AaléKuX ralakThK
TPUILIY K BBIBOJly O HeCTaLlMOHAPHOCTH, paciliupeHuy BceneHHOH, U, UTO B

TIPOIILJIOM OHa Oblyla He TOJBKO TUIOTHOM, HO Y TOpsTYeid 1, uTo HabmojaemMmoe
PEeIMKTOBOE U3/TyueHre TIOATBePK/JaeT STOT Ba’KHbIN BbIBOJ, COBPEMEHHOM
KOCMOJIOTHH.

Y3HaTh, KaK OTKPbUIA YCKOPEHHOe paciiupeHre BceneHHOM U ero CBs3bO C

TEMHOM 3Heprveil 1 BCEMUPHOMN CU/ION OTTa/IKUBaHUsI, TIPOTUBOCTOsLLeM

BCEMUPHOM CHJ/Ie TSTOTeHHs.

Y3HaTh 06 OTKPBITHUH K30IIaHET — TUIaHET OKOJIO APYTHX 3BE3]] U COBPEMEHHOM
COCTOSTHUM MPO6/IeMbI TIOUCKa BHE3eMHBIX [TUBWIM3ALIUNA U CBS3U C HUMHU.

HayunTtbcst pOBOAUTD TIPOCTEHIIe aCTPOHOMUYeCKHe Hab/ro/IeHus, OpUeHTUPOBAThCS
CpeZiy SIpKUX 3BE3]] U CO3BE3/UM, U3MePSITh BbICOTHI 3B€3/ 1 CoJIHLIa, OTNpeiesisiTh
aCTPOHOMUYECKVUMU METOZIaMH BPeMsi, IIIUPOTY U JOJTOTY MeCTa HabJIroJeHnH,
n3MepsATh AruameTp CoJiHLa U U3MepSTh COJTHEUHYHO aKTUBHOCTh M €6 3aBUCUMOCTb OT
BPEMEHHU.



TpeOoBaHus K YPOBHIO OArOTOBKH yuamuxcs 11 Kiacca (0a30BbIii ypoBeHb)

B pe3ynbrarte u3yueHusi aCTDOHOMUY Ha 6a30BOM YPOBHE YUEHHUK JI0/DKEH
3HATh/MIOHUMATh



* CMBICJI TIOHSITUM: TeOL|eHTPUUeCKasi U TeJIMOLeHTpUYecKasi CUCTeMa, BUIMMasi 3Be3/iHast
BeJIMUMHA, CO3Be3/ye, MPOTHUBOCTOSIHUS U COeJUHEHMUs IUlaHeT, KOMeTa, acTepou[,
MeTeop, MeTeOpMT, IUlaHeTa, CIyTHUK, 3Be3zna, CosiHeuyHas cucrema, ['anakrtuka, 10
BcenenHasi, BceMHpHOe M TOSICHOe BpeMsi, BHeCOJHeuHasi MsaHeTa (3K30Il/IaHeTa),
CieKTpasibHasi KiaccuduKaius 3Be3[], TapajlakC, PeJIMKTOBOe H3nyueHue, Bombiioit
B3peiB, uepHas Abipa;

* cMbICT GU3UYECKUX BEJUUWH: TapCcek, CBETOBOW To/Ji, aCTpOHOMHYecKas e[uHMUIIA,
3Be3/lHasl BeJIMUMHa;

* cMbICT (pr3MUeckoro 3akoHa Xab6:ma;

* OCHOBHBIE 3Tarbl 0CBOEHUSI KOCMUUECKOr0 MPOCTPAHCTBaA;

* TUIOTE3bl NPOUCX0XeHHs1 COJTHEUHOU CUCTEMBI;

* OCHOBHbIE XapaKTepUCTUKU U cTpoeHre Co/HIja, COJTHEUHOU aTMOc(dephl;

* pa3mepsl ['aslakTHKH, TI0/10)KeHHe U repuoz obpaiteHnst CoytHI[a OTHOCUTETBHO

uenTpa ['asakTuky;

yMeThb

* IPUBOANTH NIPUMepPHI:

POJId aCTPOHOMMHM B Pa3BUTHUU LIUBU/IM3ALIMU, UCTI0/Ib30BAaHUSI METOJ 0B UCC/Ie[JOBaHUM B
aCTPOHOMMH, PA3/WYHBIX AMAra30HOB 37€KTPOMAarHWTHBIX W3/IyueHUM JJis MOTy4YeHus
uH- hopmaruu 06 oObekTax BcesieHHOM, TO/TyueHUsT aCTPOHOMUYECKON WH(OPMaIUu C
MOMOIbI0 KOCMUYECKMX arrmnapaTtoB M CIEeKTPa/JbHOTO aHa/iv3a, BUSHUSL COJTHEYHOMN
AKTHBHOCTU Ha 3eMJII0;

* ONUCHIBATH U 00 BSACHATD:

pa3nnuusl KajeH/japei, YC/I0BUsSI HaCTYTI/IEHUs] COJIHEUHBIX U JIYHHBIX 3aTMeHuH, (a3bl
JIyHBI, CyTOUHBIE ABW)XEHUSI CBETWUJI, NIPU- YWHbI BO3HUKHOBEHHUS MPUIMBOB U OT/JIMBOB;
MIPUHLIAIT ~ JIeHCTBUSI  ONTHYECKOTO TeJieCKOMa, B3auMOCBS3b  (DU3UKO-XUMHUECKUX
XapaKTePUCTUK 3Be3[], C MCII0/JIb30BaHWEM J[UarpaMMbl «LBeT — CBETHMOCTb»,
¢du3nuecKre MPUYUHLI, OTpeZiesisioliie paBHOBeCHe 3Be3/l, ICTOUHUK SHEPryuu 3Be3[ U
MPOMCXOXKAeHWe XUMUUEeCKUX 37eMeHTOB, KpacHOoe CMellleHWe C TMOMOLb0 3ddekTa
Horinepa;

* XapakTepHu30BaTh

0COOEHHOCTH METO/IOB TIO- 3HAaHUS aCTPOHOMHM, OCHOBHBIE 3/IEMEHTBI M CBOMCTBA
niaHeT Co/IHEYHOM CHCTeMbl, MeTO/IbI OTIpe/ie/ieHus] paCCTOSIHUM U JIMHEeHHBIX pa3MepoB
HeOeCHBIX TeJsl, BO3MOXXHbIe TTYTH IBOJIIOLIMN 3Be3/] pa3/TMUHON MacChI;

* HaxoZuThb Ha HebOe OCHOBHbIe co3Be3auss CeBepHOrO TIOJYIIApHS, B TOM UHCJIE:
bonbinass MeaBeauiia, Manas Meapenuiia, Bosonac, Jlebeawp, Kaccuoresi, Opuos;
camble spKHe 3Be3/bl, B TOM unciie: [lonspHas 3Be3zga, Apkryp, Bera, Kanemnna, Cupuyc,
Betenvreiise;

* UCMOJIb30BaTh

KOMITbIOTepHbIe TIPUWIOXKEeHUS AJi onpeesieHus rosioxkeHus: ConHua, JIyHel U 3Be3[ Ha
JF00OYI0 IaTy ¥ BpeMsi CYTOK Ji/ist JAHHOTO HACe/IeHHOTO TYHKTAa;

* UCII0/Ib30BaTh MpPUOOpeTeHHble 3HaHWsS U YMeHUs B TPAKTUUeCKOM [eATeJlbHOCTH U
MOBCEJHEeBHOM JKW3HU /11 IOHUMAaHUs B3aUMOCBSI3U aCTPOHOMUU C IPYTMMU HayKamu, B
OCHOBe KOTOPBIX JIeyKaT 3HaHHWs [10 aCTPOHOMUU; OT/ie/IeHUs ee OT JDKeHayK; OLleHUBaHUs
uH(popMaruy, cofepkareiics B coobmerusx CMU, MHTepHeTe, HayYHO-TIOY/ISIPHBIX
CTaThbsIX

YueOHO-MeTOJUUECKOEe 00eceueHne

Knacc HasBanue yuebHUKa ABTOp I'on n3panus N3parenscTBO
(ocobus)
11 "ActpoHomus” 10-11 | B.M. Yapyrus. 2018. M: Tlpocsernenue,
KJIaCChI




Copepxanue yue0HOro mpesgMera
Ctpoenue u MaciiTadbl BcesleHHOH, U COBpeMeHHbIe Ha0/TH/JeHUs

Kakue Tena 3anonHstoT BeeneHHyto. KakoBbI MX XapakTepHbIe pa3Mephl ¥ PACCTOSTHUSI MEXKIY
HUMU. Kakue du3nueckre ycoBUsS BCTPeUalOTCs B HUX. BcenleHHast paciiipsieTcs..

I'me 1 Kak paboTaroT camble KpyIHbIe ONTHYeCKUe TesiecKorbl. Kak acTpoHOMBI

WCCeAYIOT raMMa-u3nyuyeHue BeenenHoit. UTo yBUieM rpaBUTALIMOHHO-BOJIHOBLIE U
HEWTPUHHBIE TeeCKOTbI.

3Bé3HO0e He00 ¥ BUANUMOE IBIDKeHHE He0eCHbBIX CBeTH/I

Kakwue 3Bé3/161 BXOAAT B co3Be3us1 OpuoHa u Jlebes1. CosiHile ABWXKETCS TI0 SKJTUTITHKE.
[TnaHeTh! coBepLIAIOT MeTie0bpa3Hoe IBUKEHHUE.

HebecHble KOOpJUHATEI

YTo Takoe HebeCHBIN 3KBaTOp U HebecHbIV MepuraH. Kak CTpOSIT 3KBaTOPUA/IbHYIO CUCTEMY
HebecHBIX Koop/iMHAT. Kak CTposT ropru30HTaIBHYIO CHCTeMY HeOeCHBIX KOOpAUHAT.

Bugyimoe aBvkeHHe miaHeT U CoJsiHIa

HET]'I606p83HO€ ABW)KeHMe IV/IaHeT, MOIIATHOe U IIpAMOe NBM)KEHKE TI/IaHET. OKJIMIITHKA,
30K1aKa/IbHbIe€ CO3Be311sl. HepaBHOMepHOG ABIDKEeHHEe COJ'IHL[a I10 SKJ/TMIITHKEe.

JBuwxenue JIyHbI M 3aTMeHUSA

®as3bl JIyHbI U CHHOJWYECKUW MeCsL], YCI0BUSI HACTYTJIEHHsI CO/THEUHOTO U JTYHHOT'O 3aTMEHUH.
[ToueMy npoUCXoAAT coHeUHbIe 3aTMeHUsi. CapocC U Npe/icKa3aHus 3aTMEeHU.

Bpewms v KaseHAapsb.
3BE3/1HOE U COJTHEYHOE BpeMsl, 3BE3/IHbIM 1 TPOMTUUYECKUM IO/,

Y CTpOICTBO JIyHHOTO ¥ COJTHEUHOTO KasneHapsi, TpobieMbl UX corsiacoBaHust FOmmaHckuit 1
I'PUrOPUAHCKUM KajleHJapHy.

I'ennoneHTpHyeckas cucreMa Mupa
[IpexncraBnenus o ctpoeHUH COTHEUHOM CUCTEMBbI B @aHTHYHbIE BDEMeHa 1 B CPe/JHEBEKOBbE.
I'envoneHTpHYecKas cucTeMa MUpa, [0Kas3aTe/1bCTBO BpaleHusa 3emid BOKpyr CosHLa.

HapannaKc 3Bé3,q " oripefiesieHre paCCTOAHUA 40 HUX, MMapCeK.

3akonbl Keniepa



OtkpeiTe Y. KernyiepoM 3aKOHOB BMKeHU 11aHeT. OTKpbITHe 3aKOHa BceMUpHOro TAroTeHus
1 0606111EéHHBIE 3aKoHBI Keriepa. OmpesiesieHrie MacC HeOeCHBIX Tel.

Kocmuueckue ckopoctv

PacuéTbl mepBoii ¥ BTOPOIt KOCMUYeCKO# CKOPOCTU U UX ¢u3nueckuii cMmbici. [Tonét FO.A.
I"arapuHa BOKpYT 3eMJiu 10 KpyTroBoi opoure.

MeriaHeTHbIe TIepesEThl.

[ToHsATHE ONTUMATbHOM TPAEKTOPUH MOJIETA K TylaHeTe. BpeMsi mo/iéTa K myiaHeTe U JjaThl
CTapTOB.

JIyHa ¥ eé BussHMe Ha 3eMJ/II0
JlyHHbIN penbed U ero nipupoza. [IpunMBHOe B3aumoecTBue Mmexxay JIyHou u 3eMiiéi.

Y nanenue JlyHbl OT 3eM/u U 3aMe/ijieHUe BpaleHus: 3emiu. [Iperjeccusi 3eMHOM OCu U
ripe/iBapeHue paBHO/IeHCTBUM.

CoBpemMeHHbIe nipe/icTaB/ieHus1 0 COTHEUHOU crucTeMe.

Cocras CosiHeyHOM cucTeMbl. [1/1aHeTbl 3eMHOU PYIIIBI Y TIAHETHI - TUTaHThI, UX
MIPUHLIUITHAABHBIE pa3muuusi. Ob1ako komet Oopra u ITosic Koiiniepa. Pa3mepsl Tesr COTHeUHOM
CUCTEMBI.

IInanera 3emia

dopma u pasmepsl 3ems. BHyTpeHHee cTpoeHue 3emiu. Posib mapHUKOBOrO 3dexra B
(hopMHpOBaHNY KMMaTa 3eMJIu.

IInaHeTbl 3eMHOM rPyNNbI

NccnepoBanus Mepkypusi, Benepsl 1 Mapca, ux cxokecTsb ¢ 3emiéii. Kak mapHUKOBBINA 3¢ ek
rpeeT MOBEPXHOCTb 3eM/U U nieperpeBaeT aTMochepy Benepsl. EcTh /i1 »kHU3Hb Ha Mapce.
OBoJtto1us opouT criyTHUKOB Mapca ®oboca u JlelimMoca.

IlnaHeThbI-rUraHThbI

®dusnyeckue csoricTBa FOnurepa, CarypHa, Ypana u HenryHa. BysikaHnueckas fedaTe/ibHOCTb
Ha criytHuKe FOmmrepa Mo. IIpupoga Kosiel BOKPYT I1JIaHeT-TUTaHTOB.

I1naHeThI-Kap/IMKM U UX CBOMCTBA.

Mausbie Tesia Co/IHeUHOH CHCTEMBbI

[Tpupona u aBwKeHre actepou1oB. CrieluduKa ABWKeHUs TPy acTeporioB TposiHIeB U
I'pekos. ITpupoja u gerkerue komer. [Tosic Kotinepa u O6/ako komet Oopra. IIprpoja

METEOpPOB U METEOPHUTOB.

Meteopbl U MeTeOPUTHI
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[Tpupopa nagaromuyx 38637, MeTeOpHbIe IOTOKU U UX paguaHThl. CBsA3b MeXKy MeTeOPHbIMU
MOTOKaMU ¥ KomeTaMu. [Iprpo/ia KaMeHHBIX U >Ke/le3HbIX MeTeopUTOB. IIprposa MeTeOpUTHBIX
KpaTepoB.

MeTtoap! acTpo(u3nUeCKUX UCCIe0BaHUM

YCTpONCTBO 1 XapaKTePUCTUKH TeleCKOTIOB peppakToOpoB U pedieKTOPOB. Y CTPOMCTBO
paJiMoTeIeCKOTOB, paiMOMHTeP(epOMeTphI.

CosHue

OcHoBHble xapakTepucTtuku ConHiia. OnpeseneHre Macchl, TeMriepaTypbl U XUMUUECKOTO
cocraBa ConHila. CtpoeHue comHeuHoM atMocdepbl. CosiHeuHast akTUBHOCTh U €€ BIMsTHUE Ha
3emo u 6uocdepy.

BuyTpeHHee cTpoenue Co/HLa.

TeopeTrueckuii pacuéT Temrepatypsl B LieHTpe CoJsHIja. 11epHblii UICTOYHUK SHEPTUU U
TepMOsiZiepHble peaki[iy CUHTe3a re/ivis U3 BOJ0po/ia, epeHoC SHepruu u3 ieHTpa CosHija

Hapy)Xy, KOHBEeKTHBHasl 30Ha. HeUTpUHHBIN Te/ieCKOI U HabO/Mio/ieH s TIOTOKAa HeHTPUHO OT
ConHrja.

3BE3/1bL.

OcCHOBHbIE XapaKTePUCTHKHU 3B63]

OrnipesiesieHrie OCHOBHBIX XapaKTePUCTUK 3BE3/|: MaCChbl, CBETUMOCTH, TeMIlepaTypbl 1
XUMHUYecKoro coctaBa. CriekTpanbHas KjaaccuduKarus 3Bé3/ U eé pusnueckre OCHOBBI.
[uarpamma «CrieKTpasbHbIM K/1acC» — CBETUMOCTD 3BE3[], CBSI3b MEX/ly MacCOM U CBETUMOCTbIO
3BE3,.

BHyTpeHHee cTpoeHue 3Bé3]

CrpoeHue 3Be3/1bl [7IaBHOM TOC/IeA0BaTeTbHOCTH.

CrpoeHue 3B€3/] KpaCHBbIX TUTAHTOB U CBEPXT'MTaHTOB.

Benble Kap/IMKH, HEMTPOHHBIE 3BE3/bl, Ny/IbCapbl U YépHbIE JbIPbI

Crpoenme 3Bé37 OesibIx Kap/IMKOB U TTpeZies1 Ha ux Maccy — npefien1 Yanapacekapa. Ilysibcapsl u
HeUTpOoHHbBIe 3BE3/1b1. [Iprpo/a YépHBIX AbIP U UX TlapaMeTphl.

JIBoiiHbIe, KPaTHbIE U NlepeMeHHbIe 3Bé3/1bl

HabsrozeHus IBOMHBIX Y KPAaTHBIX 3BE3/1. 3aTMeHHO-TIepeMeHHbIe 3Bé3/p1. Orpe/iesieHre Macc
JBOMHBIX 3B&3/. [Ty/ibCUpyIOIIMe TIepeMeHHbIe 3BE3/1bI, KPUBBIE M3MeHeHus O/1ecka 1edeun.
3aBUCHMOCTb MeXKJy CBeTUMOCTBIO U NepUoJoM MyJbcanui y Hedeuns. Lledbenapl — Masiku BO

BceneHHOH, 110 KOTOPBIM OTpeZesisiioT PACCTOSIHUS 10 AA/IEKUX CKOTJIEHUW U TajaKTHK.

HoBbie 1 CBepXHOBbI€ 3B€3/Ibl
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XapakTepyCTUKHU BCIIbIIIEeK HOBBIX 3BE3/]. CBsI3b HOBBIX 3BE3/] C TECHBIMU /IBOMHBIMU
cucTeMaMH, CoJiepXKalliiMU 3Be3/ly Oesiblii Kap/ivK. [lepeTekaHue Bell[eCTBa U siiePHbIN B3phIB
Ha IMOBEPXHOCTH 0esioro Kapyivka. Kak B3pbIBalOTCSI CBEPXHOBBIE 3BE3/Ibl. XapaKTePUCTUKU
BCITBIIIIEK CBEPXHOBBIX 3BE371. ['paBUTAI[MOHHBIN KOJI/IariC 6e/10ro KapjarkKa C Maccoi
Yanipacekapa B COCTaBe TeCHOM /IBOMHOM 3Be3/[bl — BCIIbIILIKA CBEPXHOBOM ME€PBOr0 TUTIIA.
B3pbIB MacCHBHOI 3Be3/Ibl B KOHIIE CBOEM 3BOJIIOLIMM — B3PbIB CBEPXHOBOM BTOPOI'O THIIA.
HabroieHre 0CTaTKOB B3PhIBOB CBEPXHOBBIX 3BE3I.

JBOJTIOLMS 3B€3/: POXKAEHHe, )KM3Hb i CMePTh 3B€3]]

PacuéT nmpo/j0/KUTeTbHOCTH »KU3HU 3BE3/] pa3HOM MacChl Ha TJIaBHOM T10OC/Ie/10BaTe/TbHOCTH.
[Tepexo/; B KpaCcHbIe TUTAHTBI U CBEPXTUMTAHTHI 1TOC/Ie WCcueprnaHus Bogopoa. CrokoiHast
9BOJIIOLIMS Ma/IOMaCCHUBHBIX 3BE3/1, ¥ TPAaBUTALIMOHHBIN KOJUIATIC ¥ B3PBIB C 00pa3oBaHUEM

HEeWTPOHHOM 3Be3/Ibl WX YEPHOU JbIPbl MaCCUBHOM 3Be3/bl. Oripe/iesieHre BO3pacTa 3BE3IHbIX
CKOTUJIEHWH U OTZe/IbHBIX 3BE371 U NTPOBepPKa TEOPUH 3BOJIHOL[UU 3BE3I.

I'a3 v 6116 B I'anakTHKe.

Kak obpa3ytorcs oTpaxkaTe/ibHble TyMaHHOCTH. [Touemy cBeTsTcs Auddy3HbIe TYMaHHOCTH
Kak KOHLeHTpHUPYIOTCS Ta30Bbie U MblIeBble TYMAHHOCTH B ['anakTuke.

PaccesHHbIe U 11apOBbIe 3BE3/IHbIE CKOTIIEHUS.

HabsroaeMbie CBOMCTBA pacCestHHBIX 3BE3HBIX CKOTUIeHUM. Hab/rojaeMbie CBOMCTBA 1IaPOBBIX
3BE3HBIX CKOILJIEHUH. PacripesienneHye 1 xapakTep JBWKeHUS CKOIJIeHUH B ['anakTuke.
Pacnipepenenue 3B€37, CKOMJIeHWH, ra3a v Mbuld B ['anakTurke.

CBepxMaccrBHasi YépHasi plpa B LieHTpe ['ajlakTUKK 1 KocMuueckue ayud. ViHdpakpacHbie
HabJTroIeHusT IBWKeHUs 3B€3]] B IleHTpe ["a/lakThKu 1 0OHapyKeHue B 1ieHTpe ['amakThKu
CBePXMaCCUBHOM YepHOU AbIpbl. PacuéT mapameTpoB CBepXMaCCHUBHOW UEPHOMU JIbIPHI.
HabsroeHrst KOCMUYeCKHX JIyuel U UX CBSI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3/I.

I'anakTukw.

Kak knaccuduippoBany raakTuky 1o GopMe U KaMepToHHas AriarpaMMa Xab6ma. CBoticTBa
CIYPaJbHBIX, S/UIMITUYECKUX U HellpaBUWIbHBIX rajakTUK. KpacHoe cMelljeHHe B ClIeKTpax
rajlakTHK U OIlpejie/ieHye PaCCTOSIHUA 10 HUX.

3akoH Xab0.1a.

Bpaiijenve rasakTuk ¥ TEMHast MaTepyst B HUX.

AKTHBHBIE ra/IJaKTUKH U KBa3apbl

[Ipypojia akTUBHOCTU rajlakKTHK, paZiMoralakTUKU U B3aUMO/eHCTBYIOLIME TallaKTUKHU.
Heo06p1uHbIe CBOMCTBA KBa3apoB, UX CBSI3b C SI/[PAMH TalaKTUK U aKTUBHOCTBIO UEPHBIX JIbIP B

HUX.

CkonieHud rajJakTHK
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HabmtojaeMbie CBOMCTBA CKOTI/IEHWH ra/lakKTHK, PEHTTeHOBCKOe U3/TydeHue, TeMIiepaTrypa u
Macca MeXKrajiakTHueCcKoro ra3a, Heo0X0oAMMOCTb CyIleCTBOBaHUsI TEMHOM MaTepru B
CKOTIJIeHUsIX ranakTuk. OlleHKa MacChl TEMHOM MaTepyuy B CKOTIIeHHUsIX. Sluencrasi CTpyKTypa
pacrpe/iesieHusi TajJlakTUKWA CKOIIJIEHU Ta/laKTHK.

KoHeuyHOCTH M 0eCKOHeuHOCTh BcesteHHOM — MNapaA0KCbI KJ/IACCHYEeCKOM KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TATOTEHHS 1 TIPe/ICTAaB/IeHUs] OKOHEUHOCTH U OeCKOHEUHOCTH BceeHHOM.
doTomMeTprUeCcKUil MapalokC ¥ MPOTUBOPEUUS MeXXY K/IaCCUUeCKUMU Tpe/ICTaB/IeHUsIMU O
cTpoeHuu BceneHHoi u HabmoaeHusMu. HeobxoaumocTh npuBieueHus ob1ieli Teopyuu
OTHOCUTEJILHOCTH /151 TIOCTPOeHust Moiesiu BeeneHHOM. CBsi3b MeX/ly TeOMeTpUUYeCKX CBOMCTB
rpocTpaHCcTBa BceneHHoM € pacripesie/ieHHeM U JBU)KeHWEM MaTepyy B Hell.

Pacmupsiromascsa BecesienHas

CBs3b CpeJjHel IVIOTHOCTU MaTepPUM C 3aKOHOM pacClIMpeHusl U reOMeTPUYeCKUMU CBOMCTBaMU
Bcenennoii. EBknnzioBa 1 HeeBK/IMI0Ba reoMeTpust BeesenHon. OnpegesieHue pajuyca v
Bo3pacrta BcenenHoii. Mogiens «ropsiueii BcenieHHOM» 1 penikToBOe n3nyueHns Obpa3oBaHue
XMMHUECKUX 371eMeHTOB BO BcenenHoil. Obuiue renvst Bo BeesleHHOM 1 He00X0[MMOCTh
oOpa3oBaHUs ero Ha paHHUX JTamnax 3BoJroNUY BeenenHol. Heo6Xx0quMOCT He TOMBKO
BBICOKOM TIJIOTHOCTH BellleCTBa, HO U €r0 BLICOKOM TeMIlepaTypbl Ha paHHUX 3Tarnax 3BOJIOLIUN
Bcenennou. PennkToBoe usnyuyeHre — u3jlydyeHue, KOTOpoOe OCTasock BO BcesleHHOM OT
ropsiyero ¥ CBepXIJIOTHOTO COCTOSIHUS MaTepPUM Ha PAHHHUX 3Tarax »Ku3HU BceseHHOM.
HabmojaeMbie CBOMCTBA peTUKTOBOTO M3nyueHus. [Touemy Heo6XxouMo ripuB/eyeHre obrmeit
TeOpPUH OTHOCUTEJILHOCTH JI/1s1 IOCTPOeHUst MoZiesin BeeneHHOM.

CoBpemMeHHbIe Tpo0IeMbl aCTDOHOMUU

YckopeHHoe paciiupeHue BceneHHOM U TEéMHasi SHEPrUsl.

HabsrozieHnst CBepXHOBBIX 3BE3/1 [ THITA B 1a/EKMX ralakTUKaX U OTKPBITHE YCKOPEHHOTO
paciuvpenus BceneHHoi. OTKpbITHE CU/IbI BCEMUPHOTO OTTa/KUBaHUs. TEMHas sHeprus
yBe/iMurBaeT Maccy BceneHHol no mepe eé paciivpenust. [Ipuposa cuisl BecemupHoro
OTTa/IKMBaHUSI.

OG6Hapy»keHHe TI7TaHeT BO3Jie JPYTUX 3BE3/.

HabsrozieHust 3a IBMKeHHUEM 3BE3/] U OTIpele/IeHUs1 MacC HEBUIUMBIX CITYyTHHUKOB 3BE3,
BO3MYIIAIOIUX UX TIPSIMOJIMHENHOe [BIKeHre. MeTozbl 0OHapyKeHus dK30ruiaHeT. OlieHKa
YCJIOBUM Ha MOBEPXHOCTSX 3K3011aHeT. [ToMCK 3K30M1aHeT C KOM(OPTHBIMU YC/IOBUSMHU 1151
JKU3HU Ha HUX.

ITorcku »ku3HU U padyMa Bo BceneHHol. Pa3BuTue Tipe/icTaB/ieHU 0 BOSHUKHOBEHUH U
CyllleCTBOBaHUM >XU3HU BO BceneHHOoM. CoOBpeMeHHbIe OLIeHKH KOJIMUeCTBa BbICOKOPa3BUTHIX
LuBMIK3anui B ['aaktuke. [TonbITku 06Hapy>KeHUs U TIOCBUTKA CUTHA/IOB BHE3eMHBIM
LIUBU/T3ALUSIM.

ITpoepammoli npedycMompeHo nposedeHue mekyuje2o0 KOHmpo/s ychegaeMocmu o0yuarowjuxcs
no pasdenam Kypca; npoeedeHue Npakmu4eckux u 1abopamopHbix pabom.
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TemaTuueckoe IJIaHUPOBAHHE

Ne HaumeHnoBanue KomuuectBo | KoHtposibHble | TIpoekTHBIE JTabopaTopHble,
/T | pasfenoB U TeM YacoB Ha paboThI paboThI MpaKTUYecKue,
pasjien (o) 9KCKYPCHH,
YicCilefjoBaTeIbCKUe
paboThI
1 BejieHue 1
2 AcTtpomeTpus 4
3 | HebGecHas 4
MexaHHWKa
4 Ctpoenue 7
ConHeuHoU
CUCTEMBI
5 | Actpodusuka u 9
3Bé3Has
aCTPOHOMHUSI
6 | MeuHbld yTh 3
7 ["anakTHKYU 2
8 Ctpoenue u 2
5BOJIIOLIUSA
BcenenHou
9 CoBpeMeHHbIe 2
po0JIeMbl
aCTPOHOMHUH
Wtoro 34

C 11e/1b10 BBITIO/THEHUsI yueOHOTO T/1aHa B TIepHo/, KApaHTUHOB T10 3a00/1eBaeMOCTU TPUTITIOM,
OPBU u apyrum uH(EKIMOHHBIM 3a00/1€BaHUSIM, B TIEPHOJ, UPe3BbIYaliHBIX CUTYaL[UH,
Heb/1aronpusTHHIX TIOTOAHBIX YCI0BUIM 00pa3oBaTe/ibHast [iesTe/IbHOCTD 10 TIPeIMeTy
«ACTPOHOMMSI» OCYLECTBJISIeTCS C UCIOIb30BAaHUEM [JUCTAaHIIMOHHBIX TEXHOJIOTUH TTOCPeCTBOM
BO3MOXXHOCTeM noprasa «/IHeBHUK.py», IIKOJIBHOTO CaiiTa U JIp.
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