PABOYAS ITIPOTPAMMA
10 ACTPOHOMUU
10 KJIACC

I[InanupyeMble npeaMeTHbIE Pe3y/JIbTATHI OCBOEHHS Y4eOHOI0 NMpeIMeTa «ACTPOHOMHUSI»

B pe3yabTarte udyuyenusi yaeOHOro npeaMera «ACTPOHOMUSD> HA YPOBHE CpeHero o01ero
o0pa3oBaHus:
BoinyckHuk Ha 6a30BOM YPOBHE HAYYUTCS:

— JIEMOHCTPHUPOBATh Ha MPUMEPaAxX POJIb U MECTO aCTPOHOMHH B (JOPMHUPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBI MHpPa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTUH, B MPAKTUYECKON IEATEIHHOCTH
JIIOJIEH;

— pa3nuYaTh U YMETh HCIOJIb30BAaTh B y4eOHO-HCCIEAOBATEIBCKON MEATEIHHOCTH METOJbI HAYyYHOTO
nmo3HaHus  (HAONIOZCHWE, OINUCaHWe, MW3MEpPEHHEe, OJKCIIEPUMEHT, BBIIABI)KCHHE  THUIOTE3HI,
MOJICTTUPOBAaHUE U Jp.) U (opMbl HaydHOTO TO3HAHUA ((aKThl, 3aKOHBI, TEOPHH), IEMOHCTPUPYS Ha
MpUMeEpax WX pojib U MECTO B HAYYHOM IMO3HAHWH;

— TPUBOAWTH TNPUMEPHI PO AaCTPOHOMHHM B Pa3BUTHM IUBWJIM3AIIMH, HCIOJIb30BAaHUS METOOB
MCCJIEI0BAHUM B aCTPOHOMUU, PA3IMUHBIX IUANA30HOB 3JIEKTPOMArHUTHBIX U3TYyUYEHUN JIJISl TIOJTyYESHUS
uHdopmarmu 00 oObekTax BceneHHOW, MOMyYeHHs] acTPOHOMHYECKOW HWH(GOPMAIMU C TOMOIIBIO
KOCMHUYECKHX aIllapaToB U CIEKTPAIbHOTO aHAJIU3a, BIUSHUS COJIHEYHOM aKTUBHOCTH Ha 3€MIIIO;

— OIUCBHIBaTh M OOBSACHATH Pa3IMUUs KaJeHAAPEH, YCIOBUS HACTYIUICHUS COJIHEYHBIX M JIYHHBIX
3aTMeHui, ¢a3bl JIyHbI, CyTOYHBIC ABWKCHHS CBETWII, NMIPUYMHBI BOSHHKHOBEHUS MPHUIMBOB U OTJIMBOB;
MPUHITUI JIEUCTBHSI ONTHYSCKOTO TEJIECKOIa, B3aUMOCBSI3h (PHU3UKO-XUMHUYECKUX XapaKTEPUCTUK 3BE3] C
WCIIOJIb30BAHUEM JTHArPaMMBbl «IIBET-CBETUMOCTBY», (DM3MUECKHE MPUYHHBI, OMPEICIISIONNE PAaBHOBECHUS
3BE€3]l, UCTOYHHUK DHEPTrUU 3BE3]] U TPOUCXOXKJIECHHUE XHUMHYECKUX DJIEMEHTOB, KpPAaCHOE CMEIICHHE C
nomortsio A dekra Jlormepa;

— XapakTepu30BaTh OCOOCHHOCTH METOJIOB MO3HAHUS aCTPOHOMHH, OCHOBHBIC 3JIEMEHTHI U CBOMCTBA
ianeT COJTHEYHON CHUCTEMBI, METOJIbI ONPEACICHUS PACCTOSHUN W JTUHEWHBIX pa3MepOB HEOECHBIX Tell,
BO3MOYKHBIC ITYTH BOJIFOIIUN 3BE3]] PA3TMYHON MACCHI;

— HaxoIuTh Ha HeOe ocHOBHBbIE co3Be3Aus CeBepHOro mnomymapus, B ToMm uuciebomnbiryio
Mensenuiy, Manyio Menseauiy, Bomnonac, Jlebeas, Kaccuonero, OpuoH; cambie SipKU€ 3BE3/bI, B TOM
yucne [lonsipayto 3Be31a, Apkryp, Bery, Kanemny, Cupuyc, berenbreiize;

— HCIOJIb30BaTh KOMIIBIOTEPHBIC MPUIOKEHUS Uil omnpeaeneHus mnosoxenus Connna, JIyHsl u
3BE3]] Ha JIOOYIO ATy U BPEMsl CTOK JJIsL JAHHOTO HACENEHHOTO IMyHKTA;

— HCIIOJb30BaTh MPUOOPETCHHBIE 3HAHKS U YMEHUS B MMPAKTHUECKOU JIEATEILHOCTH U TTOBCEAHEBHOM
JKU3HH:

— JUI IOHUMAaHHMsI B3aUMOCBSI3M aCTPOHOMHUH U C APYTMMH HAyKaMH, B OCHOBE KOTOPBIX JIeXKaT
3HaHMS IO ACTPOHOMMH, OT/ACJICHUE €€ OT JDKEHAYK;
— JUIs OLICHMBaHUs MHOpMAIH, coaepskameics B coobmenuss CMU, UHtepHeTe, Hay4yHO-

MOMYJIAPHBIX CTATHAX.

BbinyckHUK Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTb HAYUUTHCSH:

— noHumMamv U OOBACHAMbL YENOCMHOCMb ACMPOHOMUU, PA3IUYAMb 2PAHUYbL ee NPUMEHUMOCU U
Mecmo 8 pady Opy2ux meopull;

—  Xapakmepu3o6amb CUCMEMHYIO C83b MeJHCOY OCHOBONONASAIOWUMY — HAYYHLIMU — NOHAMUAMU!
APOCMPAHCMB0, 8peMsl, MAmepusi;

—  6b108U2AMb SUNOME3bl HAd OCHOBE 3HAHUS OCHOBONONALAIOWUX 3AKOHOMEPHOCMEN U 3AKOHO8,

— Xapakmepu3oeams 2100a1bHble NPoONeMbl, CIOAWUe Neped 4elo8euecmeoM: ACmepoudsl, Memeopbl,
COHEeYHbIl 6emep, paouayus, nepeceilenue Yero8euecmsa Ha Opy2yro niaHemy — u poib dCMpOHOMUU 8
peuwienuy Smux npoonem;

— pewamv NpaKMuKo-opueHmupo8anHvle KayeCmeeHHvle U pacyemmubvle 3a0auil, UCNONb3YS HECKOIbKO
3aKOHO8 UNU YOPMYIL, CEA3LIBAIOUUX U3BECINHBIE BETUUUHBI, 8 KOHIMEKCMe MENCNPEeOMEeMHbIX Ces3ell;

—  00bACHAMb NPUHYUNBLL  pabomvl U XAPAKMEPUCMUKY MeNeCKONos, CRYMHUKOS8, npubopos u



mMexXHUu4YeCcKux yCﬂ’lpOﬁCI’l’l@.



Conep:xxanue npeaMeTa «ACTPOHOMHUSD)
BBenenue B aCTpOHOMHUIO
Ctpoenue n maciiTadbl BeesieHHOM, M COBpeMeHHbIe HA0II0IeHU .
Kakue tena 3anonusaoT Beenennyro. KakoBbl MX XapaKTepHBIE pa3MeEpPbl U PACCTOSAHUS MEXKIY

Humu. Kakue ¢pusnueckue ycnoBusl BCTpEUYarOTCs B HUX. Bcenennast pacumpsercs.

['me u kak paboTarOT caMble KPYMHBIC ONTHYECKHUE TeNeCKOmbl. Kak acTpOHOMBI HCCIEIYIOT
raMmMma-usiydenue Beenennoi. Uto yBHUIeIM rpaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIIECKOIIBI.

AcTpomerpus

3Bé3aHOEe HEDO U BUAUMOE IBHKEHNE He0eCHBIX CBETH.I.

Kakue 3BE3mp1 BXOmsaT B co3Be3aus Opuona u JleGens. ComHIle ABMKETCS TO SKIHMIMTHKE.

[TnaneTsl cCOBEpIIAIOT METICO0pa3HOE JIBIKECHUE.

Buaumoe nBuskeHue 3Be31 M HeOa,mIaHeT U CoJiHIA

[TetneoOpaszHoe ABMKEHUE TIAHET, MOMSATHOE U MPSIMOE IBIKEHUE TUTIAHET.

OKJIMIITUKA, 30/IMaKaIbHble co3Be3ausi. HepaBHOMepHOE aBuxkeHne COHIA MO SKIUNTHKE.

HebecHble KOOpaAMHATHI

Uto Takoe HEeOECHBIN SKBAaTOp W HEOECHBIM MepuauaH. Kak CTpoOsSIT KBaTOPHAIBHYIO CHUCTEMY
HeOEeCHBIX KoopauHaT. Kak CTpOsIT ropu30HTAIbHYIO CUCTEMY HEOECHBIX KOOPAMHAT.

JABu:kenune JIyHbl U 3aTMEHUS

®a3pl JIyHBl 1 CHHOOUYECKUH MECSL, YCIOBUSI HACTYIUICHHUS] COJTHEYHOTO W JYHHOTO 3aTMEHHI.
[Touemy npoucxoasT coiHeUHbIe 3aTMEeHUS. Capoc U MpesicKa3aHus 3aTMEHHUIA.

Bpems u kajenaapb

3BE3AHOE M COJTHEYHOE BpEMsA, 3BE3MHBIA W TPONMUYECKHM To0f. YCTPOHWCTBO JIYHHOTO U
COJTHEYHOTO KaJeHaaps, mpodiembl ux coriaacoBanus KOmuaHCKU U rpUropuaHCcKuii KaJleHaapu.

Tema ypoka Tema HPOO
JIBrxenue JIyHbl U 3aTMEHMS HabmntoneHue TyHHOTO U COJTHEYHOTO 3aTMEHUS B
YensOuHncke.
JIyHa u ee BiusiHUE Ha 3EMIIIO HabntoneHue acTpoHOMUYECKUX 0OBEKTOB Ha HeOe
Yenabuncka.

HebGecHas mexaHuka

I'enouneHTpuYeckass cHCTEeMAa MHPA.

[IpencraBnenus o ctpoeHnn CONHEYHOW CHCTEMbl B aHTHUYHBIE BPEMEHAa U B CPEIHEBEKOBBE.
I'enuoneHTpuueckasl cucteMa Mupa, 10Ka3aTeabCTBO BpaileHus 3eMian Bokpyr Comnna. [lapamiakc 3BE€37
U OIIpe/IeTICHHE PAaCCTOSHUS 0 HUX, apCeK.

3akonsl Keniepa

Otkpsitue U.Kemnepom 3akoHOB ABMKeHUS miaHeT. OTKpbITHE 3aKk0oHa BeceMupHOro taroreHus u
0000mEnnbIe 3akoHbl Kemtepa. Omnpenenerne Macc HeOSCHBIX Tell.

Kocmuueckue ckopoctu

Pacuérel mepBoil U BTOpOW KOCMHUYECKOH CKOpPOCTH M uX ¢usmdeckuil cmbici. Ilonér HO.A.
["arapuna Bokpyr 3eMiI 10 KpyroBoi opoure.

MesKniaHeTHbIE MepesiéThl

[TonsiTve onTUMaIbLHON TPAEKTOPHH MONETA K IIaHeTe. Bpems monéra K rmiaHeTe u AaThl CTapTOB.

JlyHa n eé Bausinne Ha 3eMiii0

Jlynnsiii penbed m ero mpupona. [IpunmBHoe B3ammopeiicTBue Mexay JlyHoi u 3emnéit.
VYnanenue Jlynel ot 3emnu u 3ameziieHue BpamieHus 3emid. lIpeneccus 3eMHON Oocu M IpelBapeHHE
PaBHOJICHCTBHIA.

CrpoeHne COJHEYHON CHCTEMbI

CoBpeMeHnnble npeactaBjieHus o0 CoiHeUHOM cucTeMe.

Cocra ConneuyHoir cucteMbl. [lmaHeTsl 3eMHOM TpyNIbl ¢ IUIAHETBI-TUTAHTHI, HX
npuHIMnUanbHbIe paznuuus. O6mako komet Oopta u [losic Koitnepa. Pazmeps! Te1 COTHEYHOM CUCTEMBI.

Inanera 3emus

®dopma u pasMmepsl 3emnn. BHyTpenHee crpoenme 3emun. Ponb mapHukoBoro s¢ddexra B
(hopMUpOBaHUH KIIUMaTa 3EMITH.




ILi1aHeThl 3eMHOM IPYNIIBI

Uccnenoanus Mepkypus, Berepbr 1 Mapca, ux cxoxkects ¢ 3emnéit. Kak mapaukoBbIil 3 dext
rpeeT MOBEPXHOCTh 3eMJM M meperpeBaer atmocdepy Benepsl. EcTe nn xu3Hp Ha Mapce. DBomonus
op6ut cnytTHHKOB Mapca ®oboca u Jlelimoca.

Ili1aHeThI-THraHTHI

®usnyeckue cpoiictBa FOnutepa, CarypHa, Ypana u Henryna. Bynkanudeckas 1esITeIbHOCTh Ha
cnytHuke FOnurepa Ho. Ilpupoaa xonen BOKpYr MJIaHET-TUTAHTOB.

Il1aHeThI-KAPJIUKH U UX CBOICTBA.

Mausie Tesa CoJIHeYHOH CHCTEMBI

[Tpupona u aBmwxenue acrepounoB. Crneunduka IBUKEHHS TPyHN acTepouaoB TposiHIEB U
I'pexos. Ilpupona u asmxenue komet. [Tosc Koitmepa u Obnako xomer Oopra. [Ipupona mereopoB u
METEOPUTOB.

MeTteopsbl U METEOPHUTHI

[Ipupona mamarommx 3BE34, METEOPHBIE MOTOKM M MX paauaHThl. CBsA3b MEXKIY METEOPHBIMU
MIOTOKaMHU U KomeTaMH. ITprpoia KaMEHHBIX U JKeJIE3HBIX METEOpPUTOB. IIpupo1a METEOPUTHBIX KpAaTEPOB.
Tema ypoxka Tema HPDO

Marsie Tena connednoi cucremsl | Paspabotku Caexunckoro POAL-BHUUT® um.
akazn. E.M.3a0abaxuHa B 00JIaCTH 3aIIATHI 3€MIIH
oT

KOMET, METEOPUTOB U aCTEPOUJIOB.
CoBpemenHble nipecTaBiieHus o |MereopuTsl, ynasume Ha Tepputopun FOxHOro
npoucxoxaeHnn ConHeuHou VYpaina.

CUCTEMBbI

HpaKTH‘IeCKaﬂ aCTpogpmmca u glmsmca COJ'IH!!a

MeToabl acTpopHU3MYECKUX HCCIACA0BAHNM

VY CTpoiCTBO U XapaKTEPUCTUKH TEIECKOIIOB PEPPAKTOPOB U PEPIEKTOPOB.

VY CTpoHCTBO paiuOTENIECKONOB, PAAMOMHTEP(HEPOMETPHI.

Counne

OcHoBuble xapakrepuctukn ConHua. OmpeznereHue Macchl, TeMIEpaTypbl M XUMHYECKOIO
coctaBa Comuna. Ctpoenue cosiHeuHO# atMocdepsl. CollHeYHasi aKTUBHOCTh M €€ BIMSAHHE Ha 3€MITIO U
ouochepy.

BuyTtpennee crpoenue CoHua

Teopetnueckuii pacuér temmeparypsl B LeHTpe CosHua. SaepHbpli HUCTOYHUK DHEPrUM U
TEPMOSIJICpPHbIE pEaKLUU CHHTE3a Trelidd U3 BOAOPOJa, MepeHoc sHepruu u3 neHtpa CosiHLa HapyxKy,
KOHBEKTHBHAs 30Ha. HeliTpuHHBIH Tesieckon u HaOmo1eHust oToka HelTpuHo oT ConHua.

Tema ypoxka Tema HPDO
MeTob1 acTpoU3UIECKUX AcTpoHOMHYECKHE TPHOOPHI ACTPOKOMITIEKCA
HUCCIEeNOBaHUN qI1ry
3BE3aLI

OcHOBHbBIE XapaKTEePUCTUKH 3BE3/1.

OnpeznenieHne OCHOBHBIX XapaKTEPUCTHK 3BE3A: MAacChl, CBETHUMOCTH, TEMIIEpAaTypbl H
XHUMHAYECKOro cocraBa. CrnekTpanbHas kimaccudukanumsi 3BE3n u e€ (usmyeckne OCHOBHL J[marpamma
«CHEKTPaIbHBINA KJIACC» — CBETUMOCTD 3BE3/1, CBA3b MEXKIY MacCOM U CBETUMOCTBIO 3BE3I.

BHyTpeHHee cTpoeHue 3BE3]

Crpoenue 3Be3Abl IVIABHOW MOCien0BaTeabHOCTH. CTpOeHHE 3BE3I KpPACHBIX TUTAHTOB H
CBEPXTI'MTaHTOB.

Besible KapJuKH, HEMTPOHHBIE 3BE3/1bI, MYJbCAPHI M YEPHBIE IbIPbI

CrpoeHue 3BE31 OenbIX KapJIMKOB M Ipelien Ha ux mMaccy — mpenen Yanapacekapa. [lynbcapsl u
HEHUTpOHHBIE 3BE3/b1. [Ipupoia 4EpHBIX IBIP U UX TapPAMETPHI.

JIBoiiHbIe, KpaTHBIE U NepeMeHHbIe 3BE3/1bI



HaGmronenust TBOMHBIX M KPaTHBIX 3BE3/. 3aTMEHHO-TIEpeMeHHBbIe 3BE3MbL. OmpenereHne mace
IBOMHBIX 3BE31. [lynbcupyromniye nepeMeHHble 3BE3/1bl, KpUBbIE N3MEHEHUs Osiecka nedeuna. 3aBUCUMOCTb
MEX]ly CBETUMOCTBIO U TIepuoJioM Iynbcanuii y nedena. Ledennsr — masku Bo BeenenHoid, Mo KOTOpsIM
ONPEIENAIOT PACCTOSIHUSA A0 JANEKUX CKOIUIEHUH U rajJakTHK.

HoBble ¥ cBepXHOBBIE 3BE3/1bI

XapaKTepUCTUKH BCHBIMIEK HOBBIX 3BE3/. CBSI3b HOBBIX 3BE3]l C TECHBIMU JIBOMHBIMU CHCTEMAMH,
CoJIep>KalIMHu 3Be3y Oenblii kapiuk. [lepeTekanre BemecTBa U siIepHBINA B3PBIB Ha IIOBEPXHOCTH OETIOT0
Kapiauka. Kak B3pbIBAalOTCS CBEPXHOBBIE 3BE3/BI. XapaKTEPUCTUKHU BCIBIIMIEK CBEPXHOBBIX 3BE3L.
I'paBuTarmoHHbI KoIanc Oenoro kapimka ¢ mMaccoil Yanapacekapa B COCTaBe TECHON JABOWHOM 3BE3IIbI
— BCIBIIIKAa CBEPXHOBOW MEPBOTO THUMA. B3phIB MAaCCMBHOM 3BE3/IbI B KOHIIE CBOEH 3BOJIIOLIMM — B3pHIB
CBEPXHOBOM BTOporo Tuna. HalmroneHne ocTaTkoB B3PHIBOB CBEPXHOBBIX 3BE3/I.

IBOIOLMS 3BE3/1: POXKIAEHHE, )KU3Hb U CMEPTh 3BE3/1

Pacy€r nmpomoIKUTENIBHOCTH KM3HU 3BE3J Pa3HOW MacChl Ha TJIABHOW IOCIENOBATEIbHOCTH.
[lepexo B KpacHbI€ TMIaHThl M CBEPXTMIAHTHI IOCJIE HMCUepIaHus Boaopoja. CHOKOWHAs 3BOJIIOLUS
MaJIOMacCCUBHBIX 3BE3], U I'PAaBUTALIMOHHBIN KOJUIAIIC U B3pPBIB ¢ 00pa3oBaHUEM HEUTPOHHOM 3BE37bl WIIH
4E€pHOM ABIPHI MAaCCUBHOM 3Be3Nbl. OmpeseneHue Bo3pacTa 3BE3NHBIX CKOIJICHUM M OTIEIbHBIX 3BE3N U
MPOBEPKA TEOPHUH IBOJIOLIMU 3BE3I.

Mueunstii [Tyt

I'a3 u nbLb B I'annakTuke

Kak ob6pazyrorcst oTpakarenbHble TyMaHHOCTU. [louemy cBetsitcs nuddysnsie TymanHoctu. Kak
KOHIIEHTPUPYIOTCS Ta30BbIE U MbLJIEBbIE TYMAHHOCTHU B ["anakTuke.

PaccesiHHBIE M IAPOBBIE 3BE3IHbIC CKOIJICHUS

Habmtonaemble cBOIWCTBA pacCEesHHBIX 3BE3MHBIX CKOMUIeHUN. Habmonaemple cBOMCTBA MIapOBBIX
3BE3AHBIX CKOIUIEHUH. PacnpeneneHre u xapakTtep ABWXeHUs ckoruieHud B ['anmaktuke. Pacnpenenenue
3BE3], CKOIUIEHWH, ra3za u mbuiM B ['anaktuke. CBepxmaccuBHas 4€pHas Ablpa B LieHTpe [amakTuku u
KocMuueckue yud. HppakpacHbie HaOI01eHUs ABMKEHUS 3BE3]] B LIGHTpe [ anakTuku u

oOHapykeHHe B LeHTpe [anakTWKu CBEpXMAcCHBHOM uepHOW [bIpbl. Pacuér mapamerpoB
CBEPXMACCUBHOM u&pHOU AbIpbl. HabmroneHns: KOCMHYECKHUX JIydel U MX CBS3bh CO B3PhIBAMHU CBEPXHOBBIX
3BE3 L.

I'anakTuku

Kak knmaccuduuumpoBany rajakTHkd 1mo ¢opMme W KaMepTOoHHas auarpamma XaO6ma. CoiicTBa
CIMPAJIbHBIX, DJUIMNTUYECKMX W HENPAaBHIIBHBIX TajakTUK. KpacHoe cMmelleHHne B CHEKTpax TajlaKTUK H
OIIpEIECIICHUE PACCTOSHUSA IO HUX.

3akon Xa00J1a

BpaieHue ralakTuk ¥ TEMHas MaTepus B HUX.

AKTHBHBIE I'AJIAKTHKH M KBa3apbl

[Ipypona aKTUBHOCTM TalaKTHK, pPaJUOTAJIAKTHUKH M  B3aUMOJCHCTBYIOIIME TaJIaKTUKH.
HeoObIunble cBOICTBA KBa3apoOB, UX CBA3b C SIPAMU TATAKTUK U aKTUBHOCTBIO YEPHBIX JIbIP B HUX.

CronjieHus rajJJakTHK

Habnronaemble cBOMCTBA CKOIJIEHUH TaJlakKTHK, pEHTTEHOBCKOE M3JIyueHHe, TeMIIEpaTypa U Macca
MEXTaJIaKTUYEeCKOT0 Ta3a, HeOOXOAMMOCTh CYIIECTBOBAHUS TEMHOM MaTepUH B CKOIUICHHSX TaJlaKTHK.
Onenka maccsl TEMHOM MaTepuu B CKOIUICHUAX. fUencras CTPYKTypa pacHpelelIeHUus TallaKTUKH
CKOIUICHU ! TaJIaKTHK.

Crpoenne u 3BoaronusA Beenennoi

KoneuHocTh 1 0eckoHeYHOCTH BeeleHHOM — MapaioKehl KJIAcCHYeCKOi KOCMOJI0THH.

3aKOH BCEMUPHOTO TATOTEHUS U MPEACTABIECHUS O KOHEYHOCTH U

O0eckoHeuHocTH  Bceenennoit. @oromerpuyeckuii  Mapagokc W MPOTUBOPEUUS  MEXKIY
KJIAaCCUYECKMMH IPEJACTaBICHUAMU O cTpoeHMH Bcenennoi u HaOmopeHusmu. HeobGxoaumocTtsb
MpUBJICUEHHs] OOIIEH TEOPHH OTHOCUTEIBHOCTH MAJsl MOCTpOoeHUss Moxaenu BceenenHHoil. CBs3b Mexay
reOMETPUYECKUX CBOMCTB MPOCTPAHCTBA BeeneHHou ¢ pacnpeeeHueM U IBUKEHUEM MAaTepUH B HEM.

Pacumpsrwomasica Beenennast

CBs13p cpefHeN IIOTHOCTH MAaTEpUU C 3aKOHOM PAaCIIMPEHUS M T€OMETPUYECKUMHU CBOWCTBAMU
Bcenennoii. EBknumoBa u HeeBkiMaoBa reomerpusi Bcenennoil. OmnpezneneHue paauyca U Bo3pacTa
Bcenennorn.

Mogaeas «ropsueilt BcesieHHOM» M peJIMKTOBOE M3JIy4YeHH.

OO0Opa3oBaHne XHUMHUYECKHX JJIEeMEHTOB BO Bcenennoi. OOwime renuss Bo BceeneHHoil wu
HE00X0AMMOCTh 00pa30BaHMsI €r0 Ha PaHHUX dTamax 3Boionnu Bcenennoit. HeoOXxoauMocTh HE TOJIBKO




BBICOKOM IUIOTHOCTH BEIIECTBA, HO M €ro BBICOKOM TeMIepaTypbl Ha pPAHHUX 3Talax dSBOJIOLHUU
Bcenennoii. PenukToBOE M3NydyeHHE — H3JIYyYEHHE, KOTOPOE OCTajIoCh BO BcCelleHHOW OT ropsdero u
CBEPXIUIOTHOTO COCTOSIHMSI MAaTepUHM Ha paHHHUX 3Tamax xu3Hu Bcenennoil. HaOmromaemble cBoMcTBa
penukToBoro u3nydyeHus. [louemy HeoOXoaMMo mpuBiIedYeHHE OOIIEH TEOpUU OTHOCUTEIBHOCTH ISt
IOCTPOEHUS MOJIENIH BCeeHHOM.

CoBpeMeHHbIe IP00JEeMbI ACTPOHOMHUH

YckopeHHoe pacmiupenue BeesileHHON M TéMHAast JHEpPIusl.

HabGmonenust cBepxHOBBIX 3BE31 | Tuma B fanékux TrajakTUKax M OTKPBITHE YCKOPEHHOTO
pacmpenust BcenenHol. OTKpbITHE CHIIBI BCEMHPHOTO OTTAJKHUBAaHMs. TEMHas SHEPrus yBEIMYMBAET
Maccy Bcenennoii mo mepe e€ pacmmpenus. [Ipupona cuinbsl BceMupHOro oTTaIkKuBaHus.

OOHapyxeHHe IUIAHET BO3JIe APYTUX 3BE3 /.

HabGmronenust 3a ABM)KEHHEM 3BE3J W ONpENENIeHHUs MacC HEBHIMMBIX CIyTHUKOB 3BE3],
BO3MYUIIAIONIUX UX NPSAMOJIMHEHHOE JIBIKeHHe. MeTobl oOHapykeHus 3k3orianeT. OLeHKa yCIOBHH Ha
MOBEPXHOCTAX 3K301U1aHeT. [lonck sK3011aHeT ¢ KOMGOPTHBIMU YCIIOBUSMU JJIS )KU3HU HA HUX.

IToucku xku3HU U pasyma Bo BeesrienHou

Pa3zBuTne mnpencraBieHMd O BO3HMKHOBEHWHM W CYHIECTBOBAHMU JKM3HU BO BceneHHOM.
CoBpeMeHHbIE OLIEHKH KOJIMYECTBA BHICOKOPA3BUTHIX IUBMIM3anuid B ['anaktuke. IloneiTku oOHapyKeHUs
Y MTOCBUIKY CUTHAJIOB BHE3EMHBIM LIUBUIN3ALIHSM.

Tema ypoka Tema HPOO

KoneunocTh 1 OECKOHEYHOCTD [{udposoii kynoibHBIN MIaHeTapuid B YenssOnHCKe
Bcenennon

I[IpumepHBbIii IepeyeHb HAGIIOAEHUIT
HabmroneHuss HeBOOPY>KEHHBIM IJ1a30M

1. OcHoBHBIE CO3BE3UsI M HanboJiee sIPKUe 3BE3/Ibl OCEHHET0, 3MMHETO U BeceHHero Heba. M3meHenue nx
TI0JIO’KEHHUS C TEUEHUEM BPEMEHHU.

2. JIsmwxenne JlyHsl u cMeHa ee (das.
Habmonenus B teneckon 1. Penved JIyHsr.
2. ®aspl Benepsl.

3. Mapc.

4. IOnurep u €ro CIyTHUKH.

5. CatypH, ero Koiblia U CIIyTHUKH.

6. ConHeuHble MATHA (Ha HKpaHe).

7. JIBOMHBIE 3BE€3/IbI.

8. 3Be3anblie ckomenus (Ilnesast, I'maasr).
9. bonbuas TymanHocTs OpuoHa



10 kiaace

Ne HazBanue Tem KoauvectBo | B Tom umcie | B Tom umcie
OTBOJMMBIX KOJIMY€eCTBO KOJINY€ECTBO
4acoB KOHTPOJIBHBIX | MPAKTHYECKHU
padot X pador
1 [Ipenmer acTpOHOMHH 2 - -
2 OCHOBBI MPaKTUYECKOU 5 1 1
ACTPOHOMUU
3 Ctpoenue CostHeuHOM 2 1 1
CHUCTEMBI
4 3aKOHEI JIBIKCHUS 5 1 1
HEOCCHBIX Tel
5 IIpupona Tten ConHeuHOMR 8 1 -
CHUCTEMBI
6 CoJHIIE U 3BE3]IBI 6 - -
7 Hama TI'amaktuka — 2 - -
Muieunsii [1yTh
8 CtpoeHre U 3BOJIOIUS 3 1 -
Bcenennon
9 Kuzup u  pasyMm BO 2 - -
Bcenennon
UTOro 35 5 3




Peanuzanus BOCIIUTATENILHOTO  MOTEHIMAJa  ypOKa  ACHMPOHOMUU
MPEIOoJIaraeT CleayroIiee:

MPUBJICUCHUE BHUMAHUS OOyYarOIIUXCsl K [IEHHOCTHOMY acCIeKTy M3y4aeMbIX
Ha YpOKax SIBICHUM, MaKux Kax 91eKmpoMacHUMHOe U3IyueHue, SHepeusl, COTHEeYHOoe
3ammenue, JTyHHOE 3amMmeHue, 6onuUobl U Memeopumsl, KOMemyl, CIy4au ux nadeHus
Ha 3emnio, ammocgepa u mazHumuoe noie 3emiu.

opraHuzaius uxX paboThl ¢ TMOJy4aeMOll Ha YpOKE COLMAJIbHO 3HAYUMOU
uH(opManueit, HaripuMep no memam «HMckyccmeennvle cnymHuku 3emauy, 6 3mou
meme 00CyHcoaemcs HaIuyue 02POMHO20 KOCMUYECKO20 MYcopd, BO3HUKULE20 6
pe3yibmame 3anycka OOIbUWO20 KOIUYecmea CHYMHUKO8, WHHUIIMUPOBAHUE €€
oOCYXJeHUs, BBICKA3bIBaHUSI OOYYAIOIIMMHUCS CBOEr0 MHEHHUS 10 €€ TIOBO.Y,
BBIPA0OTKHU CBOETO K HEW OTHOIIICHHUS;

UCIIOJIb30BAHME BOCTIMTATebHBIX BO3MOKHOCTEH cofepXaHUs yueOHOro
npegMeTa dYepe3 eMOHCTpal[Mi0 00ydarolUMCsi TIPUMEpPOB OTBETCTBEHHOTO,
rpaXk/IaHCKOTO TOBe/IeHus1, TIPOsIB/IEHUsI Ue/IOBeKOJTI00us U J0OpoCcep1euHOCTH, uepes
1oZI00p COOTBETCTBYIOIIUX TEKCTOB /IS UTEHMS, 3afiau /il pelleHus, MpoOIeMHbIX
cUTyali [yt oOCy»K[jeHusI B Kjacce; Hampumep: 8 memax «Mcmopusi ocgoeHusi
KocMoca», — npoxooum — 00CyxHcOeHUss — ucmopuu — KOCMU4ecKux  Omixpbimuil
uenogeuecmed, 4e20 CMOUAU YYEHbIM 3mu OOCMUMNCEHUS U UMO OHU 3Hauuau O/
CMPAHbl U MUpd 8 Ye/noM.

NpPUMEHEHUE Ha YPOKE HWHTEPAKTHUBHBIX (PopM paboThl ¢ 0O0ydYarOIIUMHUCS:
WHTEJUIEKTYalbHBIX ~ UTP,  CTUMYJUPYIOIIMX  [MO3HABATEJIbHYID  MOTHBAIUIO
00yyYaroluXxcs; AUCKYCCHI, KOTOpBIE JAIOT 00y4aroMIMMCs BO3MOKHOCTb ITPUOOpECTH
OTBIT BEJICHUSI KOHCTPYKTUBHOTO JIMAJIOra; TPyNnoBOM paboThl WM pabOThl B Mapax,
KOTOpBIC ydYaT O0yYaroImuxcss KOMaHJHOW paboTe W B3aMMOAENMCTBUIO C APYTUMU
oOyuarolMucs; HarpuMmep: 8 memax «CmpoeHue conHya», «Acmepouodbl, 60auobl u
Memeopumbl», «Kapmbl U KOOPOUHAMbI».

BK/IFOUEHME B YDPOK WIPOBBIX TPOLIElypP, KOTOPble MOMOTalT MOAJep>KaTb
MOTHBALMI0 O0OyUarol[uxcs K TIOMIy4eHWI0 3HAHWM, HaJa)KUBAaHUIO TTO3WTHUBHBIX
MEX/MYHOCTHBIX  OTHOIIEHWHM B KJacce, MOMOraloT  yCTaHOBJIEHUIO

,Z[O6p0)K€J'IaTEJ'IbHOI71 aTMOC(bepr BO BpeéMsda YpOKd; HdAIIpUMep: 6 memdax



«KoHgueypayuu naavem»,  «Co3zge30usn», «CmpoeHue COAHEeUHOU Cucmembl»,
«[IpumeHeHUe cnekmpaabHO20 AHAAU3A NPU U3yHYeHUU NpupoObl HeOECHbIX mes».
UHULMUPOBAHUE W TOIJEP)KKA  HUCCIENOBATeNIbCKOM  JEeSATEIbHOCTH
OoOyJarommxcsi B paMKax peanu3aliil WMHA WHAMBUAYAJIbHBIX U TPYIIOBBIX
UCCIIEZIOBATENIbCKUX MPOEKTOB, YTO JACT OOydYaromUMCs BO3MOXXHOCTh IPUOOpECTH
HaBbIK  CaMOCTOSITEJIbHOTO  pEIIEHHs  TEOPETUYECKOM  MpOoOJeMBbl,  HaBbIK
reHepupoBaHUs W OQOPMJICHHS COOCTBEHHBIX WJCH, HABBIK YBAKUTEIHHOTO
OTHOLICHUS K YYyKUM HAesM, 0QOpMIIEHHBIM B paboTax APYyrHX HCCIeqoBaTesneH,
HaBbIK MYOJWYHOTO BBICTYIUIGHHUS T€pel aylIuTOpUel, apryMEHTUPOBAaHUS U

OTCTaMBaHUS CBOCH TOYKU 3pCHHA.



