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IHosicHuTEeNLHAA 3aNIUCKA

Jlannasi pabGodass mporpamMma COCTaBjieHa Ha OCHOBE mporpammbl «ActpoHomus 10-11» mms
001e00pa3oBaTeNbHBIX KO peKoMeHaoBaHHOW MunucrepctBom O6pazoBanust u Hayku PO (aBrop
B.M.Yapyrus, [Ipocsenienue, 2017)

PabGovast mporpamMmma oOpuEHTHpOBaHAa Ha HCIHONb30BaHue Oa3zoaoro YMK B.M.Yapyruna
«Actponomus 10-11 kimaccei», 2017.

Ha ocHoBanuu TtpeboBanmii ['ocymapctBeHHoro obpa3oBartensHoro crangapra 2010 1. B
coZiep)KaHuU paboyeil TPOrpaMMbl 1O ACTPOHOMHHM IIPEAIOJNIATaeTCsl pPealn30BaTh aKTyaJbHBIE B
HACTOAIIEE BpeMsi KOMIIETEHTHOCTHBIN, JTUYHOCTHO-OPUEHTUPOBAHHBIN, NEATEIbHOCTHBIM MOIXOIbI,
KOTOpBIE ONPEICISIOT 3a0auu 00yueHus.

- IlpuoOperenue 3HaHMI W YMEHHM Ui UCIOJIb30BaHUS B IMPAKTUYECKOW NEATEIHHOCTH H
IMOBCCAHEBHOM JKU3HU;

- Osnazmenwe  crmocobaMu  TIO3HABaTENbHOW,  MH(POPMAMOHHO-KOMMYHUKATHBHOH |
pedIeKCUBHOM eI TEIBHOCTEH;

- OcBoeHue [03HABaTENbHOM, HH(DOPMALIMOHHOM, KOMMYHUKATUBHOH, pedIeKCUBHOM
KOMIIETECHITUH.

Komnemenmnocmuulii  1OOXOJ  ONPEENAE€T  CIEAYIOUIME OCOOCHHOCTU  INpEAbABIICHUS
cojiep>KaHusi 00pa3oBaHMS:

OHO TPEJCTaBIIEHO B BUJE JEBATH TEMaTHMYECKHX OJIOKOB, oOecredyuBaromux (HhopMupoBaHHE
komnereHmii. Takum  oOpa3oMm,  KaJeHAApHO-TEMaTHYECKOE  IUJIAaHUPOBAaHUE  0OecreynBaeT
B3alMOCBSI3aHHOE DPAa3BUTHUE M COBEPIIEHCTBOBAHHE KIIIOUEBBIX, OOLIENPEAMETHBIX U MPEIMETHBIX
KOMIIETECHIIU .

JIuunocmnas opueHTanus 00pazoBaTEIbLHOIO NPOIIECcca BISBISET IPUOPUTET BOCIUTATENBHBIX U
pa3BuBaromUX 1eneil o0ydeHus. CocoOHOCTh ydalIuxcs MOHUMAaTh MPUYMHBI U JIOTMKY DPa3BUTHS
(u3NYECKUX MPOIIECCOB OTKPHIBAET BO3MOKHOCTD JIJISI OCMBICIIEHHOTO BOCTIPUSITHS BCETO Pa3HOOOpa3us
MHPOBO33PEHUYECKUX, COLMOKYIbTYPHBIX CHUCTEM, CYIIECTBYIOIIUMX B COBPEMEHHOM Mupe. Cucrema
y4eOHBIX 3aHSATUI TMpU3BaHA CIOCOOCTBOBATH PA3BUTHI0O JTUYHOCTHOW CaMOUJEHTH(UKAIUHY,
TYMaHUTapHON KYyJIbTYypbl IIKOJBbHUKOB, UX NPUOOLICHUIO K COBPEMEHHOW (HU3MUECKOH Hayke U
TEXHHUKE, YCUICHUIO MOTHBAIlMU K COLMAIbHOMY IMO3HAHUIO U TBOPYECTBY, BOCIUTAHUIO TUYHOCTHO U
OOIIECTBEHHO BOCTPEOOBAHHBIX KAYECTB, B TOM YHUCIIE TPAXKAAHCTBEHHOCTH, TOJIEPAHTHOCTH.

Heamenvnocmnuulii TIOAXOJ OTPAXKAeT CTPATETHUIO COBPEMEHHOH 00pa3oBaTeNbHON MOIUTHKU:
HEO0OXOIMMOCTh BOCHHUTAHMSI YEJIOBEKA W Tpa)JaHWHA, HHTETPUPOBAHHOIO B COBPEMEHHOE €My
001IecTBO, HAIEJIECHHOTO Ha COBEPIIEHCTBOBaHUE ATOro odmiecTBa. CuctemMa ypoKoB COPHEHTHpPOBaHA
HE CTOJNBKO Ha Tepefady «TOTOBBIX 3HAHUW», CKOJIBKO Ha (OPMHUPOBAHUE AKTUBHOW IJMYHOCTH,

MOTHBHpOBaHHOfI K CaMOO6paBOBaHI/IIO, OGJI&II&IOHIeﬁ JOCTaTOYHBIMU HAaBBIKAMH M IICUXOJOIMYCCKUMU



YCTAaHOBKaMM K CaMOCTOSITEIbHOMY IIOUCKY, OTOOpY, aHaJIM3y M MCIOJIb30BaHUIO MH(OpMAIMU. DTO
MIOMOJKET BBIIYCKHUKY aJalTUPOBAThCSI B MHpE, Tie 00beM HH(OpMAIMH PACTET B T€OMETPUUYECKON
Iporpeccuu, Iie coluaibHas U MpodecCHOHabHAs YCIEUTHOCTh HAMPSIMYIO 3aBUCSAT OT HO3UTHUBHOTO
OTHOLICHMUSI K HOBAlMAM, CaMOCTOATENbHOCTH MBIIUIEHU M HWHULMATHUBHOCTH, OT T'OTOBHOCTHU
IPOSIBJISITh TBOPYECKMM MOAXOJ K Jely, MCKaThb HECTaHJApTHbIE CIIOCOObI pelleHus NpodiieM, OT
TOTOBHOCTH K KOHCTPYKTUBHOMY B3aMMO/ICHCTBHIO C JIFOJIEMHU.

B cootBeTcTBUM € 3THUM peanu3yercs MoaupuIMpoBanHas nporpamma «Actponomus 11 kmacey,
B.M.Yapyruna, B o0beme 34 4acos.

OcHoBOW 1enenosnaraHus SBJISIETCS OOHOBJIEHHE TPeOOBaHMI K YPOBHIO HOJATOTOBKH
BBIIIYCKHUKOB,  OTpa)KalImlee  BAXHEUIIYI0O  OCOOCHHOCTh  TEJarorM4eckoil  KOHIICTIHH
rOCYJapCTBEHHOTO CTaHJapTa— MEPeXOJ OT CYMMBI <«IIPEIMETHBIX pe3yiabTaToB» (TO ecThb
00pa3oBaTeNbHBIX PE3YJIbTAaTOB, JOCTUTAEMbIX B pPAMKAaX OTIEIbHBIX Y4YEOHBIX MPEIMETOB) K
MEXIIPEIMETHBIM M HMHTEIPAaTHBHBIM pe3ysbTaTaM. Takue pe3yibTaThl MPeACTaBIAIOT co00ii
0000IIEHHBIE CIIOCOOBI NEATENFHOCTH, KOTOPBIE OTPaXKaloT Cenn(UKy HE OTACTHHBIX HPEAMETOB, a
cryneneil oOmiero oOpa3oBaHus. B rocymapcTBeHHOM cTaHmapTe OHU 3adUKCHUPOBAHBI Kak oOmme
y4eOHbIe YMEHHMs, HAaBbIKM M CIIOCOOBI YEJIOBEUECKON NESTEIbHOCTH, YTO MPENNOJaracT MOBBIICHHOE
BHUMAaHME K Pa3BUTHUIO MEKIPEIMETHBIX CBSI3€H Kypca.

JlumakTHaeckas MoJiesib 0OyUeHUs U TIeIarOTHYeCKHe CPENICTBA OTPAKAIOT MOACPHHU3AIMIO OCHOB
y4eOHOTO Tpollecca, MX NEPEOPHUEHTAIMI0 Ha JIOCTIKEHHE KOHKPETHBIX  PE3YJIbTaTOB B BHUJIEC
C(OPMHPOBAHHBIX YMEHUN W HABBIKOB YYalIUXCs, 00OOIIEHHBIX CIOCO00B aeaTenbHOCTH. Ocoboe
BHUMaHME yJeNseTcs I[03HAaBaTeNbHOM aKTUBHOCTM  YYallUXCs, HX MOTHUBHUPOBAHHOCTH K
CaMOCTOATENIbHOM yueOHON paboTe. OTO mpeamosiaraeT Bce OoJee IHMPOKOE HCIOIb30BAHUE
HETPAJUIIMOHHBIX (OPM YPOKOB, B TOM YHCIE METOAWKH JENOBBIX WTP, MPOOJIEMHBIX ITHUCKYCCHH,
MO3TAHOr0 (POPMUPOBAHUS YMEHUS pelIaTh 3aJauu.

Ha crynenu nmonHoOM, cpeaHeill MIKOJBI 3a7aud y4eOHBIX 3aHATHH OMpEAENeHbl KaK 3aKperieHHe
YMEHUH pa3fensaTh MPOIECChl Ha ATallbl, 3BEHBS, BBIIEIATH XapaKTEPHBIC MPHUYNHHO-CIICACTBEHHBIE
CBSI3U, OTPEACIATh CTPYKTYPY OOBEKTa MO3HAHMS, 3HAYUMbIE (DYHKIIMOHAIGHBIC CBSI3U W OTHOIICHUS
MEXy YacTSIMH LIEJIO0Tr0, CPaBHUBATh, COMOCTABIATH, KIacCU(UIIUPOBATh, PAaH)XUPOBATh OOBEKTHI MO
OJTHOMY HJIM HECKOJIbKUM TMpE/JI0KEHHBIM OCHOBAaHUSAM, KpUTepHsM. lIpuHIMNuanbHOEe 3HAUYEeHUE B
paMKax Kypca mpruoOpeTaeT yMeHHe pa3indarh (GakThl, MHEHUS, I0Ka3aTeIbCTBA, TUIIOTE3bI, aKCHOMBI.

Cuctema 3amaHuii MpU3BaHA 00ECIIEUNTh TECHYIO B3aMMOCBS3b PA3JIMYHBIX CIOCOOOB U (hopm
y4eOHOM AEATeNbHOCTU: MCIIONB30BaHME PA3IMYHBIX AITOPUTMOB YCBOEHHUS 3HAHUN W YMEHUH IpH
COXpAaHEHMU €JUHON CoJepXKaTelbHOH OCHOBBI Kypca, BHEApPEHHE TPYIIOBBIX METOJOB pPaOOTHI,

TBOPYCCKUX SaﬂaHHfI, B TOM YHCJIE MCTOANKH UCCICA0BATCIIBCKUX ITPOCKTOB.



Cneuudukon yaeOHOH MPOEKTHO-UCCIIEA0BATEIBCKOM NEITEIbHOCTHU SIBJISIETCS ee

HAIpaBJICHHOCTb HAa PAa3BUTUC JIMYHOCTHU, U HA ITOJYUCHHUC O00OBEKTHBHO HOBOI'O HCCICI0BATCIBCKOTO

pe3yJibTara.
Ileny  yuebHO-uccnedosamenvckoii  OeamenbHocmu  —  TPUOOPETCHHE  yYalTUMUCS
M03HABATEIbHO-UCCIIE0BATEIBCKOM KOMIIETEHTHOCTH, MPOSIBIISIOLIEICS B OBJIAJICHUU

VHUBEPCATbHBIMA ~ CIIOCOOAMH  OCBOEHHUSI  JCHCTBUTEIBHOCTH, B PAa3BUTUU  CIOCOOHOCTH K
HCCIIEOBATEeIbCKOMY  MBILIUICHUIO, B  aKTHMBU3ALMM  JIMYHOCTHOM  TO3WIMU  y4Yalllerocss B
0o0pa3oBaTeNbpHOM IpolLIecCe.

MonynbHbII MPUHIMIT TO3BOJISIET HE TOJBKO YKPYIMHHUTH CMBICIOBBIE OJIOKH COAEp)KaHUS, HO U
MIPEOI0IETh TPAIUIIMOHHYIO JIOTUKY M3YUYCHHS MaTepraia — OT SIUHUYIHOTO K 00IIeMy U BCEOOIIEMY,
oT (akTOB K TpoleccaM U 3aKOHOMEPHOCTSM. B ycIOBHSX MOIyJBbHOTO IOAXO0JIa BO3MOXKHA
COBEpIIIEHHO MHAas cxeMa HU3ydeHus: GU3NYECKUX MPOIIECCOB «BceodIee — o0Iiee— eTUHUIHOY.

AKIIEHTUPOBAaHHOE BHHMaHHE K MPOAYKTHUBHBIM (popMaM yueOHOW NeATeIbHOCTU MPEANOIaracT
aKTyaJTu3alnio HHPOPMAIIMOHHOW KOMITIETEHTHOCTH yJaImuxcsi: (POPMHUPOBAHHE MTPOCTEHIINX HABBIKOB
paboThI ¢ HCTOYHUKAMH, (KapTOrpa@UUIeCKHMH M XPOHOJIOTHUSCKUMHU) MaTepruaiamMu. B TpeboBaHMIX K
BBIIYCKHUKAM CTapllel MIKOJbI KIF0UYEBOE 3HAUCHUE MPUAACTCS KOMIUIEKCHBIM YMEHUSM IO MOUCKY U
aHanu3y HWHGOpMAIUK, MPEACTABICHHONW B pPa3HBIX 3HAKOBBIX CHUCTeMax (TeKcT, Tabnmuia, cxema,
ayJIMOBU3YAJIbHBIA PpsAMl), HCIOJB30BAHUIO METOJOB JJICKTPOHHOW OOpaOOTKM TpU TOUCKE U
CUCTEMaTHU3aIu HHPOPMAIIIH.

Crneuunduka neneit m comep aHus H3yu4eHHUS aCTPOHOMHUHM Ha 0a30BOM YpOBHE CYIIECTBEHHO
MOBBIIIAET TPeOOBaHUsA K pedIEKCUBHON AEATEIHHOCTH YYaIIUXCSA: K OOBEKTUBHOMY OILIEHUBAHUIO
CBOMX YUYEOHBIX [IOCTM)KCHHH, TOBEIACHUS, YEePT CBOEH JIMYHOCTH, CIMOCOOHOCTH W TOTOBHOCTH
YYHUTHIBATh MHEHUS JAPYTHUX JIIOJICH MPU ONPEACIICHUH COOCTBEHHOM MO3UITUU U CAMOOIIEHKE, TOHUMATh
[IEHHOCTh 00pa30BaHUs KaK CPEJICTBA Pa3BUTHUS KYJIbTYpPhl TUYHOCTH.

Jns  uHDOPMAlMOHHO-KOMIBIOTEPHOH MOIACPKKH y4eOHOTrO Tpolecca MpearnoyiaraeTcs
HCIIOIB30BaHUE TIPOTPAMMHO-TICITATOTHYECKUX CPEACTB, PEATM3yEeMBIX C TIOMOIIBI0 KOMITbIOTEpa (HA

0a3e kabMHeTa MeAMANIPOTrPaMM C UHTEPAKTUBHOMN J10CKOIN).

TpebGoBanusi K ypoBHIO NOAT0OTOBKHM yuamuxces 11 kiaacca

00J12ICHbL 3HAMb:

VimeHa BBIIAIOUIMXCS aCTPOHOMOB, CIIEHU(PUKY aCTPOHOMHUYECKUX HAOIIOJICHUN, OCHOBHBIE JE€MEHTHI
HeOecHOU cdepsl, Teopemy o BbicoTe llonroca Mupa, MPUHLMIBI ONpPEAETIEHUs] TOPU3OHTAIBHBIX U
HKBATOPHAJIBHBIX KOOPAWHAT CBETUII, CBSI3b CMEHBI CE30HOB T'OZld C TOJOBBIM JIBHKEHUEM 3€MJIM BOKPYT

COJ'IHHa, IMPUHOUIIBI Ppa3aciIiCHUud IMOBCPXHOCTH 3eMan Ha KIAMaTHYCCKHE I1osca, 0COOEHHOCTH



pPa3IMYHBIX CIOCOOOB cueTa BPEMEHH, MPHUHIIMIBI, JICXKAIIHWEe B OCHOBE COCTABJICHUS KaJleHIApew,
MOHSATHUE ACTPOHOMHYECKON €AMHUIIbI, TeTUOICHTPUUECKYI0 KapTUHY CcTpoeHHUs] COJIHEYHOW CHUCTEMBI.
KOH(UTYpali BHYTPEHHUX U BHEIIHUX ITUIAHET, 3aKOHBI JBWKCHUS IUIAHET, MPUHIUIBI, JIS)KAIIUE B
OCHOBE BBIOOpa TPAEKTOPUH KOCMHYECKHMX cTaHuuid K TenaM CONHEYHOH CHCTEM, NPUYHUHBI
BO3HUKHOBEHMSI MPUIMBHBIX CUJ M MX BJIMSHUE HA JBMKeHUE Tell COJIHEYHOW CHUCTEMBI, pa3IM4HbIC
cBoiicTBa Tell COITHEYHOM CUCTEMEL.

[ToHsTHA: 3BE3AHON BEIMYMHBI, NApaJUIaKCa, CBETUMOCTH, TJIABHOM MOCJIEN0BATEIBHOCTH, COJHEYHON
MMOCTOSIHHOM, KOHBEKIIMH, KOHBEKTHUBHON 30HBI, (GoTocdepbl, rpaHyl, XpoMochepbl, COIHECYHOU
KOPOHBI, MPOTYOEPaHIIA, COTHEYHBIX BCIIBIIICK, COIHEYHBIX IISITEH, COTHEYHOTO BeTpa, MIIEUHOTO MyTH,
lNanakTriky, 3BE3IHOrO CKOIUIEHUS, PACCESIHHBIX U IIAPOBBIX CKOIUICHHWM, TAHTCHIIMAIBHON U JIy4EBOMU
CKOpPOCTEH, MEX3BE3AHON CpEIbl, Pa3peKEHHOTO Ta3a, MEX3BE3NHOW IMbUIM, Ta30NbUIEBOTO CIIOM,
CBETJIBIX U TEMHBIX TYMAaHHOCTEH, KOCMHMYECKUX JIy4yed, TIpaBUTAIlMOHHOW KOHJIEHCAlIHUH,
MPOTOIUIAHETHBIX JUCKOB TAJIAKTUK, JJUIMOTUYECKUX, CHUPAIbHBIX M HENPABUIBHBIX TaAAKTUK,
CKOIUUICHUH TajakTUK, B3aUMOJCUCTBYIOIIMX TalaKTHK, TaJakKTUK C AaKTUBHBIMHU  SIpaMU,
paauorajiakTHK, KBa3apoB, PEJIMKTOBOTO M3JIydeHUsd. [HWIOTe3y O CyHIECTBOBAHMM KU3HU BO
Bcenennoli, xapakTep IBMXKCHHs 3BE37 B AUCKEe U cepuueckor coctapistomend ["amakTuku, ooOmme
MIPEACTABJICHUS O pa3Mepe U CTPYKType ['alakTuky, HampaBiIeHUE Ha LEHTP | aJakTUKu, BO3MOXXHOCTh
WCIIOIB30BaHUSI CIIEKTPAILHOTO aHamu3a JUIsi M3Yy4eHHs] HEOECHBIX OOBEKTOB, (PU3MUYECKUM CMBICIT
3akoHa BunHa u npunnuna Jloruepa, npuHum paboThl, HA3HAYEHHE U BO3MOXKHOCTH TEJIECKOIOB, CBS3b
(bU3MYECKUX XapaKTEePUCTUK 3BE3A MEXKIY CO0Oi: TemmepaTyphl, CBETUMOCTH, 3BE3IHON BEIHUYWHBI,
LIBETa, MAacChl, IJIOTHOCTH, pa3Mepa, CBSI3b 3E€MHBIX SBJICHUWA C aKTUBHOCTHIO COJIHLIA, METOJIbI
OTpe/IeTICHUsI PACCTOSHUM (METOABl TE€OMETPUYECKOTO U CHEKTPAIBHOTO IMapajuiakca), 0COOCHHOCTH
(DU3UYECKOTO COCTOSTHUSI BEIIECTBA BHYTPU 3BE3J, MCTOYHUKUA JHEPTUU 3BE37, HAOIIOAATENIbHBIC
O0COOCHHOCTH OENBbIX KapJIMKOB, HEUTPOHHBIX 3BE3M, MEPEMEHHBIX 3BE3/, HOBBIX U CBEPXHOBBIX 3BE3],
OCOOCHHOCTH JBOJIOLMHU 3BE3]] Pa3NIUYHOM MAaCChl, METOJI ONPEIENCHUS PACCTOSHUN MO KPacHOMY
CMENICHUI0, 3akoH Xab0ma, CYIIHOCTh OJHOPOJHBIX HM3OTPOINHBIX Mojened BcemenHoir, o

BO3MOJKHOCTSIX HAOJIOICHUS TaIEKUX TAIAKTHK B AMOXY UX "Moo10CcTH".

00J1CHBL YMEMb:

Haxonute Ha HeOe sipuaiiiue 3Be3/bl, padoTaTh CO 3BE3AHON KapTOH (OMpenesiTh KOOPAUHATHI 3BE3,
nosoxxenrne ComHIa B JIF000M JIeHb ro/1a, BUIUMYIO 00J1acTh HeOecHOU chephl I JaHHOW IIUPOTHI B
3aIaHHOE BpeMs ToJla M CYTOK), peniaTh 3aJadyd Ha OMNpEeJeNIEHHE: BBICOThl U 3€HUTHOI'O PACCTOSHUS
CBETHJIA B MOMEHTHI KyJIbMHHAIIUU, TeorpauuecKkoil MUPOTHI TOYEK 3EMHOW MOBEPXHOCTH TIO
ACTPOHOMHUYECKUM HaOJIOIEHUsIM, JYHHBIX (pa3, MEepHoJ0B BO3MOXKHOTO HACTYIUIEHHS 3aTMEHHIA,

CHUHOJUYECKOTO U CHUACPHUICCKOIo NMEpruoaoB IJIaHECT, paCCTOHHI/Iﬁ 0 HEOECHBIX TEJ U HX mapajljiakCoOB,



KOH(UTypaluii mIaHeT, Ha UcIoib30BaHue (Gopmyi: 3akoHoB Keruiepa, 3akoHa BCEMUPHOTO TATOTEHUS,
1-i1 u 2-i KOCMMYECKHX CKOpPOCTEH, IMOJIb30BAThCSI ACTPOHOMMUECKHUM KaJeHIapéM Uil HOJy4YeHUs
CBEJICHUU O JBUKEHUU M BO3MOXKHOCTSAX HaOmtojeHus Ten COoJHEYHOW CHUCTEMBbI, HAaXOJUTh Tela
ConHevHOM cucTeMbl Ha HeOe BO BpeMst HaOJII0ICHUN.

Pemate 3amaun Ha wucnonb3oBaHue npuHiuna [loruiepa u 3akoHa BuHa, Ha ompeneneHue Macchbl
HEOECHBIX TEN MO CKOPOCTSM OpPOMTAIBHOTO JBHKCHMS, HA OIpPENEIICHUE PACCTOSHHUMA 110 3BE3N, Ha
CBSI3b MEXKIY CBETUMOCTHIO, PaJAMYCOM U TEMIEpaTypoil 3Be€3Jlbl, HAa OINPEACIECHUE PACCTOSHUNU 10
ranakTuk. OUeHUBaTh pa3pelaonlyl0 CIOCOOHOCTh (IU(MPAKIMOHHYIO) TEIECKOIOB, IOJIb30BAThCS
IIKaJIOW 3BE3/IHBIX BEJIWYMH, IHArpaMMoi "Temieparypa-CBETUMOCTh', CBSI3bIBaTh TAHTCHIIMAIBHYIO U
JYy4EeBYI0 CKOPOCTH HEOECHOTO Tela C €ro MPOCTPAHCTBEHHOW CKOPOCTHIO, Tpy0O OLIEHUBATh MAacCy
lamakTK®| MO CKOPOCTH KPYTOBOTO JIBMDKCHUS 3BE3M, pa3nmuaTh Ha (HoTorpadusix pa3indHbIC THITHI
3BE3/IHBIX CKOIUIEHMM M MEXK3BE3IHBIX TYMAHHOCTEH, ONPENEIATh PACCTOSHUE [0 TAJIAKTUK I10
KpacHOMY CMEIICHHIO, OOBSICHATh CMBICT MOHATHHA "pacumupsitomiascs Bcenennas" u "penukroBoe

u3nyyeHue".

IlnannpyemMble pe3y/ibTaThl OCBOCHHUSI YU4eOHOI0 mpeaMeTa o uroram ooy4denusi B 11 kiacce

. [TomyunTs mpencTaBieHHUs O CTPYKType M Maciutabax BceneHHoil u MecTe 4yeloBeka B HEH.
VY3HaTh 0 cpencTBax, KOTOPBIE UCTOIB3YIOT aCTPOHOMBI, UTOOBI 3aTJITHYTh B CAMbIE YAAJIEHHBIE YTOJIKU
Bcenennoli u yBujeTh HEOECHBIE Tella HE TOJILKO B HEJAOCTYMHBIX C 3€MJIM JHANa30HaX JUTMH BOJH
ANEKTPOMArHUTHOTO M3JIyYeHHUs, HO M Y3HaTh O HOBBIX KaHAIaX MOJIydeHUs MHPOpMAIUU O HEOECHBIX
TeJax ¢ MOMOIIbI0 HEUTPUHHBIX U T'PABUTALIMIOHHOBOIHOBBIX TEJIECKOIIOB.

. V3HaTh 0 HaOIIO/1a€MOM CJIOKHOM JBWIKEHUHU TiiaHeT, JIyasl u CoJsiHIA, UX WHTEPHpPETAIUH.
Kakyro ponp urpanu nabmrogeHust 3armeHuil JIlyast u CoJiHIIa B JKM3HU OOIIECTBA W HCTOPHUS HMX
Hay4yHOTO 00bsicHeHUs. Kak Ha OCHOBE aCTPOHOMHMYECKUX SIBJICHUN JTIOAN HAYUYMUIIHCh U3MEPITH BpeMs U
BECTU KaJICH1aph.

. VY3uarp, Kkak Omarojmapsi pa3BUTHIO aCTPOHOMMM JIIOJM TMPHUILIM OT MpeACTaBICHUS
TEOIIEHTPUYECKON CHCTEMBl MHUPA K PEBOJIFOIMOHHBIM TPE/ICTABIICHUSM TEIHUOIEHTPUUECKON CHCTEMBI
mupa. Kak Ha ocHoBe mocienHed ObLTH OTKPBITHI 3aKOHBI, YIPABJSIONINE JBMKEHHUEM IUIAHET W, B
KOHIIE KOHIIOB, 3aKOH BCeMHpHOTo TArOTeHHUs.

. Ha mpumepe wucmosib30BaHUs 3aKOHA BCEMHPHOTO TATOTEHHS, TOJYYUTHh MPEICTABICHUS O
KOCMHYECKHX CKOPOCTSX, Ha OCHOBE KOTOPBIX PACCUMUTHIBAIOTCS TPACKTOPHH IMOJIETOB KOCMUYECKUX
anmnapaToB K IUIaHETaM. Y3HaTh, KaK MPOSBISET ceOsi BCEMUPHOE TATOTEHHE Ha SIBICHUSX B CHCTEME
3emiisi-JIyHa ¥ 9BONIOIUIO ATON CUCTEMBI B OYAYIIIEM.

. VY3HaTh 0 COBPEMEHHOM MPEACTaBICHUH, O CTPOCHUU COJIHEYHON CHUCTEMBI, O CTPOCHUU 3EMIIU

KaK IUTaHEeTa W MPHUPOJAE MApHUKOBOro 3¢dekra, 0 CBOWCTBAX IUIAHET 3€MHOW TPYNIbl U IUIAHET



TMTaHTOB, U 00 HCCIENIOBaHMSIX acTEpPOUIOB, KOMET, METEOPOUI0B, U HOBOIO Kjacca HEOECHBIX Tell
KapJIMKOBBIX IUIAHET.

. [Tony4ynTh mpencTaBieHHE O METOAAX acTPO(U3MYECKUX HCCICAOBAHMIX M 3aKOHAX (DU3HKH,
KOTOPbIE UCHOJIB3YIOTCS AJIS U3y4eHUs (PU3NYECKHU CBOMCTB HEOECHBIX TEll.

. V3Hate npupony CoJslHLIa U €ro aKTHUBHOCTH, KaK COJIHEYHAsl AKTUBHOCTDH BJIMSET HA KIUMAT U
ouocdepy 3emiu, KaKk Ha OCHOBE 3aKOHOB (PM3UKH MOXKHO PAacCUUTATh BHyTpeHHee cTpoenue ConmHua u
KaKk HaOMIOACHUs 3a MOTOKKM HeWTpuHO OoT CosiHIA ynanoch 3arisHyTh B 1eHTp CoJHIE W y3HATh O
TEPMOSAIEPHOM UCTOYHUKE SHEPTHUH.

. V3HaTh, KaK ONPEAEISAI0T OCHOBHBIC XapaKTEPUCTHKH 3BE3/1 M MX B3aMMOCBS3b MEXAY cOo00M, 0
BHYTPCHHEM CTPOCHHMU 3BE31 W HCTOYHHKAX WX DHEPrUHM; O HEOOBIYHOCTH CBOWCTB 3BE3H OEibIX
KapJMKOB, HEUTPOHHBIX 3BE3/] M YEPHBIX JBIP. ¥Y3HATH, KaK POKIAIOTCS, )KUBYT U YMHUPAIOT 3BE3/IBI.

. V3HaTh, Kak IO HAOMIOACHUSAM MYyIbCUPYIOUIMX 3BE3A Ledeua OnpenensiTh pPacCTOSHUS 10
APYTUX TajlaKTHK, KaK acTPOHOMBI 110 HAOJIIOJEHMSIM JBOWHBIX M KPATHBIX 3BE3] ONpPENeNioT UX
MAaccChl.

. [TosryunTh npeacTaBaeHUs O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3]1 U KaK B 3BE37aX 00pa3yroTcs
TSKENDBIE XUMUYECKUE DIICMEHTBHI.

. VY3Harh, Kak ycrpoeHa Hama [amaktuka — Mueunbid IlyTh, Kak pacopeneneHsl B HeEU
paccestHHbIE U IIapOBbIe 3BE3HBIE CKOIJICHMSI, M 00aKa MeX3BE3/IHOr0 raza u nsiii. Kak ¢ momornisio
Ha0JII0/IeHUH B MH(PPAKPACHBIX JIydax YJaJloCh MPOHUKHYTH Yepe3 TOJILY MEXK3BE3IHOIO raza u MbUIH
IIPOHUKHYTh B UEHTP [aJlakTUKM, YBUIAETH ABUKEHUE 3BE3J B HEM BOKPYI CBEPXMACCUBHOM 4EPHOM
JBIPBI.

. ITonmy4uuThs NMpeaCTaBICHUE O PA3JIMYHBIX TUIAX TAJIAKTHK, Y3HaTh O NMPOSBICHUAX AKTUBHOCTH
raJJakTUK M KBa3apoB, M PAcHpEleeHUH TaJIaKTUK B MPOCTPAHCTBE U (POPMHPOBAHUM CKOIUIEHUN M
SYEUCTON CTPYKTYPBI UX PACIPEIEICHUS.

. VY3HaTh O CTPOEHHM M 3BOJIIOLIMU YHHUKaJIbHOro oObekTa BcenenHnoit B nenom. Ilpocnenuts 3a
pa3BUTHEM [MPEICTaBICHUM O KOHEYHOCTH M OecKOoHeYHOCTH BcenenHol, o (yHAaMeHTaIbHBIX
rapajoKcax, CBSI3aHHBIX C HUMH.

. [ToHsATh, KaK U3 HAOIIOAEMOr0 KPACHOTO CMEIICHHUS B CIIEKTpax AAIEKHX TaJaKTUK MPUIUIN K
BBIBOJly O HECTAllMOHApHOCTH, pacUIMpeHUH BceneHHOH, W, YTO B MpPOILIOM OHa ObUIa HE TOJIBKO
IUIOTHOM, HO M TOpsiued W, 4TO HaOJII0JaeMOe PEIMKTOBOE M3JIydeHHE MOATBEPKIAET 3TOT BaXKHBIM
BBIBOJ] COBPEMEHHOW KOCMOJIOTHH.

. Y3HaTh, KaK OTKPBUIM YCKOPEHHOE pacliupeHue BcelleHHOM U ero CB3bI0 ¢ TEMHOM SHEPTUEH U
BCEMHUPHOM CUJIONW OTTAJIKUBAHMS, IPOTUBOCTOSIIEH BCEMUPHOU CUJIE TATOTEHHUS.

. VY3HaTh 00 OTKPBITHUM 3K30IUIAHET — IUIAHET OKOJIO JIPYTUX 3BE3A U COBPEMEHHOM COCTOSIHUU

HpO6J’IeMI)I IIOMCKa 1 CBA3U C BHC3CMHBIMH ITUBHUJIU3allUAMU.



. HayuuThcs mpoBoauTh mpocTeline acTpOHOMUYECKHE HAOMIOCHUS, OPUEHTHUPOBATHCS Cpeln
SPKUX 3BE3 U CO3BE3IUM, U3MEPATHh BBICOTHI 3BE3A M COJIHIIA, ONpPENEsiTh ACTPOHOMUYECKHUMH
METOJaMHu BpeMs, IIUPOTY W JIOJIITOTYy MecTa HaOmoAeHul, u3Mmeparb auamerp CoJIHIIA U U3MEPATH

COJIHCUHYIO aKTUBHOCTDb U €€ 3aBUCUMOCTD OT BPEMCHHU.

Conep:xkanue padoueil mporpaMmsl

BBejeHue B aCTpOHOMMUIO

Crpoenue u macitabbl BeceneHHOM, U cOBpeMeHHbIe HaOI01eHUS

Kakne tena 3anonusaror BeeneHHyro. KakoBbl HX XapakTepHbIE pa3MeEpbl U PACCTOSHUS MEXIY HUMH.
Kakwne ¢pusndeckne ycinoBust BCTpEUaroTcsl B HUX. Beenennas pacmupsercs.

I'me m xak paboTalOT camble KpYIHbIE ONTHYECKHE TelecKombl. Kak acTpOHOMBI HCCIEAYIOT raMMa
n3nyuyenue Beenennoil. Uto yBuenu rpaBUTallMOHHOBOJIHOBBIE U HEMTPUHHBIE TEJIECKOIIBI.
ActpomMerpus

3BE31HOE HEOO M BUIMMOE JIBUKCHNE HEOSCHBIX CBETHII

Kakue 3BE3ab1 BxoaiT B co3Be3nust Opuona u Jlebens. ConHue aBuxercs no skiauntuke. [lnaners
COBEpLIAIOT MEeTIe00pa3HOe ABUKEHHE.

HebecHble koOpinHATHI

Uro Ttakoe HeOecHBI »KBaTop M HeOecHBbIH MepuauaH. Kak CTpoAT 3KBaTOPUAIBHYIO CHCTEMY
HeOecHBIX KoopAuHaT. Kak cTposiT ropu30HTaNbHYIO CUCTEMY HEOECHBIX KOOPIMHAT.

Bunumoe nerxenue miuasnet u ConHna

[letneobpa3zHoe ABMKEHHE MJIAHET, MOMATHOE U NPSIMOE JBUKEHHE TUIaHeT. DKIUITHKA, 30MaKalbHbIe
co3e3aus. HepaBHomepHoe nauxeHue CoJIHIIA MO YKITUTITUKE.

JIBrxenue JIyHbI U 3aTMEHUS

@a3bl JIyHbI M CHHOIUYECKHUN MECHL], YCIIOBHS HACTYILIEHUs COJTHEYHOIO U JIYHHbIE 3aTMEHUS.

[Touemy mpouCXOAT COIHEUHBIE 3aTMeHNs. Capoc U IpeIcKa3aHus 3aTMEHNUN

Bpewms u kanennapp

3BE3IHOE U COJTHEYHOE BPEMs, 3BE3AHBIN U TPOIIMYECKUH TOJ.

VYCTpOWCTBO JIYyHHOTO W COJIHEYHOTO KajleHJaps, npobiembl ux coriacoBaHus HOmuanckuil u
TPUTOPUAHCKUIN KAJICHIApH.

Heb0ecnas mexanuka

FCJ'II/IOI_ICHTpI/I‘-ICCKa}I CUCTCMa MUpa



[IpeacraBnsimm o ctpoeHnn COJHEYHOM CHCTEMBI B AHTUYHBIE BPEMEHA WU B CPEIHEBEKOBBE.
I'enuoneHTpuueckas cuctemMa MHpa, J0Ka3zaTenbcTBO BpamieHue 3emiun Bokpyr Cousnua. Ilapannakc
3BE3]1 U ONPEEICHUE PACCTOSHUE IO HUX, IIApCEK.

3akoHbl Kemnepa 1BHKEHUS TIaHET

Otkpeitne M.Kemiepom 3akoHOB ABMkKEHUS IIaHeT. OTKpbITHE 3aKOHAa BCeMHpHOro TAroTreHus u
0000mEnHbIe 3akoHbI Kemtepa. OmnpenencHre Macc HEOECHBIX TEl.

Kocmuueckue ckopoctu

Pacuérel mepBoii 1 BTOpOM KOCMHUYECKOW cKOpocTH M uX (uzudecku cmbica. [Tonér F0.A. INarapuna
BOKPYT 3eMJIU TI0 KPYT'OBO opouTe.

Me:xnnaHeTHble epenEThl

[TonsiTHE ONTUMAIBHONM TPACKTOPHUH MOJIETA K IIJIaHETE. Bpems noséra K IaHere u AaTsl CTapTOB.

JIyHa u e€ BiusiHuE Ha 3eMilo

Jlynnsiii penbed u ero mpupoxa, IlpunuBHoe B3aumoneiictBue mexnay Jlynoit u 3emnéii. Yaanenue
Jlyaet or 3emnu u 3amennienue BpamieHusi 3emud. [lpermeccus 3eMHOM ocH W TIpeABapeHHE
PaBHOJICHCTBHIA.

CTpoeHue COJTHEYHOI CHCTEMBI

CoBpeMeHnHble nipencTaBiieHust 0 COTHEYHOM — CHCTEME.

CocraB ConHeuHol cuctemsbl. [ImaHeTsl 3eMHOI TpYIIbI M IUIAHETHl TMTAHTHI UX NPUHIUIHAIbHBIE
otinnuus. O6nako kometr Oopra u nosc Koitnepa. Pazmeps! Tes cOTHEYHON CUCTEMBI.

[Inanera 3emis

@®opma u pasmepsl 3emau. BHyrpenHee crpoenue 3emnu. Ponb mapHukoBoro sddexrta B
dhopMHUpOBaHUH KIMMaTa 3eMITH

[InaneTs 3eMHOM TPyNIIBI

HccnenoBanust Mepkypusi, Benepsl u Mapca, ux cxoxects ¢ 3eminéil. Kak mapHukoBbIif 23pdexT rpeer
MOBEPXHOCTh 3eMild U neperpeBaet arMocdepy Benepsl. EcTe nu sxu3Hp Ha Mapce. DBomtonust opout
cnyTHuKOB Mapca ®@oboca u Jleiimoca.

[lmaneTsl rUTaHThI

@usnyeckue csoiictBa lOmmrepa, CatypHa, Ypana u Henryna. BynkaHudeckoi IeATENbHOCTH Ha
cnytHuke FOmurepa HMo. [Ipupona xonen BOKpYT MJIaHET TUTaHTOB.

[InaHeTs! KapJIMKU ¥ UX CBOKCTBA.

Mansie Tena ColnHEYHON CUCTEMBI

[Tpupona u aBmwxkeHue actepousioB. Cnernuduka IBMKEHUS TpyHn acTepouoB TposHIEB U ['pexos.
ITpupona u nBuxenue komer. Ilosc Koitnepa m O6nako komer Oopra. Ilpupomga mereopoB u
METEOPHUTOB.

Meteopbl U METEOPUTHI



[Ipupona «mamarommx 3BE34», METEOPHbIE MOTOKM W KX paauaHTbl. CBA3b MEXKIYy METEOPHBIMHU
IIOTOKaMH M KomeTaMu. [Ipuposna KamMeHHBIX M JKEJE3HbIX MeTeopuToB. llpupoma MeTeopUTHBIX
KpaTepoB.

IpakTnyeckas acrpopusuka u ¢pusuka CoHna

MeTtob1 acTpohU3HUECKUX HUCCIeA0BaHUN

YCTpOWCTBO M XapakTEpUCTHKH  TEJNECKONOB pedpakTtopoB u  pediaekTopoB. YCTpoicTBO
pannoTeNeCKONOB, PATHONHTEPPEPOMETPHI.

Counnie

OcHoBHble Xxapakrtepuctuku ConHia. OnpeneneHue Macchl, TEMIIEPAaTypbl U XMMHUYECKOTO COCTaBa
Conana. Ctpoenue comHedHoi armocdepsl. ColHeYHas aKTUBHOCTh M €€ BIMSIHHEC Ha 3EMIII0 H
ouochepy.

Buyrtpennee ctpoenue ConHua

Teopernueckuii pacy€t Temneparypsl B neHTpe ConHua. SnepHplii HCTOYHUK SHEPTUH U TEPMOSIACPHbIE
peakiuu CUHTE3a I'elus U3 BOJOpOoJa, IepeHoc 3Hepruu u3 neHrpa ConHia HapyXKy, KOHBEKTHUBHAs
30Ha. HelTpuHHEIHA Teseckon n HaOIro1eH s MOToKa HeWTpuHO oT CoNHIA.

3BE31bI

OCHOBHbBIE XapaKTEPUCTUKU 3BE3]

OmnpeneneHre OCHOBHBIE XapaKTEPUCTHK 3BE3]l MacChl, CBETUMOCTH, TEMIEPATypbl U  XUMHYECKOIO
cocraBa. CrekTpanbHas KiaccuduUKaIus 3Be3q U €€

¢u3nyeckre OCHOBBHI. JlMarpamMma CHEKTpalbHbIM KJIaCC— CBETHMOCTH 3BE3J, CBA3b MEXAYy Maccoil M
CBETUMOCTBIO 3BE3]

BuyTtpenHnee ctpoeHune 3B€31

CrpoeHue 3BE3/1bI IJIaBHOW MOCIEA0BATEIbHOCTH.

CrpoeHne 3B€3/1 KpaCHBIX THTAHTOB U CBEPXTUTAHTOB.

benble kapnuky, HEUTPOHHBIE 3BE3/IbI, ITYJILCAPBI U YEPHBIC IBIPHI

Crpoenue 3BE31 OenbIx KapiauMKOB M Mpefen Ha ux maccy — mpenen Yanppacekapa. Ilynmbcapsl u
HeHUTpoHHbIE 3BE3/bI. [Ipupoaa 4€pHBIX IbIp U UX MapaMeTphl.

JIBOliHBIE, KPAaTHBIE U IEPEMEHHBIE 3BE3/bI

HaGnronenuss OBOWHBIX M KpaTHBIX 3BE3], 3aTMEHHO-TIepeMeHHble 3BE3abl. OmpeneneHue macc
nBoHbIX 3BE3A. [lynmbcupyromue mnepeMeHHbIe 3BE3bI, KpHUBBIE H3MEHEHUs OJecka medeun.
3aBUCHUMOCTh MEXAY CBETUMOCTBbIO W TIepuogoM mynbcauuii y uedeun. lLledeuast — masku Bo
BcenenHoli , 10 KOTOPBIM ONPEAEIAT PACCTOSHUS 10 JANEKUX CKOIUIEHUH U TaJaKTHK.

HoBble 1 cBepXHOBBIE 3BE3 1B

XapakTepUCTUKHU BCIBIIIEK HOBBIX 3BE371. CBsS3b HOBBIX 3BE37] C TECHBIMH JIBOWHBIMH CHCTEMAMH,

coJiepkalux 3Be3ny Oenblii kapiuk. [leperekanue BemiecTBa U sIIEPHBIA B3PbIB HA MOBEPXHOCTH



6enoro kapiuka. Kak B3ppIBatoTCsl CBEpXHOBBIE 3BE3/bl. XapaKTEPUCTUKHU BCIBIIIEK CBEPXHOBBIX 3BE3.
['paBuTanmonnsiii koyuianc Oejoro kapiuka ¢ maccod Yauapacekapa B cocTaBe TECHOM JIBONHOM
3BE€3/1bl — BCIIBIILIKA CBEPXHOBOM MEPBOr0 TUIA. B3pbIB MACCHBHOM 3BE3/bl B KOHLIE CBOEH 3BOJIFOLIUU —
B3pbIB CBEPXHOBOM BTOpOro tumna. HabmoaeHne ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/I.

OBOJIIOLMA 3BE3/: POKACHHUE )KU3Hb U CMEPTh 3BE3]

Pacu€r npoomKUTENbHOCTH )KU3HU 3BE3]] pa3HOM MACChl Ha IJIaBHOW mociienoBarebHOCTH. [lepexon B
KpacHble THUraHThl M CBEPXIMIaHThl MoOcjie ucuepnaHus Boaopoja. CroKoHHas SBONIOLUS
MaJIOMaCCUBHBIX 3BE3]1, U TPABUTAI[MOHHBIN KOJUIATIC ¥ B3pPBIB ¢ 00pa3oBaHNUEM HEUTPOHHOM 3BE3/1bI HIIU
yEPHOU JBIPbl MACCUBHOM 3Be3/bl. OnpeieeHue Bo3pacTa 3BE3IHBIX CKOIUIEHUH U OTIEIbHBIX 3BE3] U
IIPOBEpPKA TEOPUU IBOJIOLUU 3BE3I.

MieyHblii IyTh

I'a3 u meuth B [NanmakTuke. Kak o0pa3yroTcst oTpaskaTenbHble TYMAHHOCTH TIoYeMy cBeTaTcs nuddy3Hbie
TyMaHHOCTH Kak KOHIEHTPHUPYIOTCS ra30Bbl€ U NbLUIEBbIE TYMAHHOCTH B | 'anakTuke

PaccesHnple M 11apoBble 3BE3/HBIE CKOIUIeHMs. HaOmrogaemble CBOWCTBA pPAacCesSHHBIX 3BE3THBIX
ckoruieHuil. HaOnromaemble CBOMCTBa IIApOBBIX 3BE3AHBIX CKOIUIEHHWH. PacmpeseneHue u xapaxrep
NBUKeHUs ckomuieHui B ['anaktuke. Pacnipenenenue 383/, CKOIUIEHHI, ra3a U NbUIM B ['amakTuke.
CBepxMaccuBHas 4€pHas JbIpa B LIEHTpe ['alaKTUKKU U KOCMUYECKHE JIYUH.

Wndpakpacubie HaOMOIEHUS IBMKEHUS 3BE3] B IeHTpe ['amakTuku u oOHapyKeHue B HEM
CBEPXMAaCCUBHOM 4YepHOW abIpbl. Pacuér

apaMeTpoB CBEPXMACCUBHOW u€pHOM aplppl. HalmroneHuss KOCMMYECKMX Jyded M MX CBS3b CO
B3PBIBAMH CBEPXHOBBIX 3BE3]1. ["aakTuku

Kak xnaccuduumpoBanu ramakTuku 1o ¢opmMe M KaMepTOHHas auarpamMma Xao60mia. CsoiicTBa
CHUPAJIbHBIX, AJUIMITHUYECKUX U HENPABWIBHBIX TalakTHK. KpacHoe cMmeleHue B CrieKTpax rajakTUK U
oTpesieNieHUue pacCTOSHUS 10 HUX. 3aKoH Xa00ua

Bpaienue ranakTuk v TEMHas MaTepusi B HUX.

AKTHBHBIE TaJJaKTUKU U KBa3apbl

[Tpupona aKTUBHOCTH TaJlaKTHK, paauoranakTUKH U B3aUMOJICHCTBYIOIINE TalaKTHKU.
HeoObIuHbIe CBOMCTBA KBAa3apOB, X CBA3H C SJIPAMU TAJIAKTUK U aKTUBHOCTBIO YEPHBIX ABIP B HUX.
CxormuieHHs rajJakTHK

HaGmromaembie cBOMCTBa CKOIJIEHWH TallaKTHK, PEHTTCHOBCKOE H3JIYYCHHE, TeMIlepaTypa M Macca
MEXTaJaKTHYEeCKOIro ra3a, HE0OXOAUMOCTh CYIIECTBOBAaHUSI TEMHON MaTepUU B CKOIUIEHUSX TaaKTHK.
Onenka Maccbl TEMHOHW MaTepuM B CKOIUIEHMSAX. Sldencras CTpyKTypa paclpeneicHHs] TalaKTUKH
CKOIUJIEHUH TaJIaKTHK.

Crtpoenue u 3BoJronust Beestennoit

KoneunocTs 1 6eckoHeuHOCTh BeeneHHol — mapaioKehl KJIaCCUIECKON KOCMOJIOTHH.



3akoH BceMHpHOTro TATOTEHHMS W TPEACTaBICHUS O KOHEYHOCTH W OECKOHEUYHOCTH BceneHHO.
DOTOMETPUYECKUN MTapaZOKC U MPOTUBOPEUHs KIACCUYECKUX IPEICTABICHUNA O CTpoeHun BceeneHHon
u HaOmoaeHusMu. HeoOXoauMoCTh MpUBiIeYeHHsT O0IIEH TEOPHH OTHOCUTENBLHOCTH Ul TOCTPOCHUS
Mojzenu BceenenHnoi. CBsi3b MEXIy T€OMETPHUYECKUMHU CBOMCTBAMHM IpOCTpaHCTBa BceneHHoil ¢
pacnpeiesieHueM U JBUKEHUEM MATEpUU B HEM.

Pacmmpsromasics Beenennas

CBsi3p cpefHel IUIOTHOCTh MAaTEpUU C 3aKOHOM paCIHIMPEHUs] U T'E€OMETPUUYECKUMHU CBOWCTBAMU
Bcenennoii. EBkinnoBa u HeeBkinumoBa reomerpusi Beenennoit. Onpenenenue paadyca U Bo3pacTa
Bcenennoii.

Mopenb «ropsiueit BeeneHHON» U PEITMKTOBOE U3ITy4eHUS

OOpa3oBaHne XMMHYECKHX JJIEMEHTOB BO Beenennoii. O0unue renvs Bo BeeneHHON 1 HE0OX0IMMOCTh
o0Opa3oBaHMs €ro Ha PaHHUX dTanax sBomonuu BceenenHoil. HeoOXoauMocTh HE TONBKO BBICOKOM
IJIOTHOCTH BEUIECTBA, HO M €ro BBICOKOM TeMIlepaTypbl Ha paHHUX ATamax 3BOJIOUMU BceneHHOM.
PennkToBoe u3iyyeHne — U3aydeHUE KOTOPOE OCTANIOCh BO BCEIEHHON OT ropsvYero u CBEpxX MIOTHOTO
COCTOSIHMSI MaTepuMd Ha paHHUX dTanax xu3Hu Bcemennoi. HabGmromaembie CBOWCTBA PEIMKTOBOTO
uznyuyeHus. [loyemy HEoOXOAMMO MpUBIEYEHHE OOIIEH TEOPUU OTHOCUTEIBHOCTH JIJISl MOCTPOCHUS
mozaenu BeceireHHON.

CoBpemeHHbIe PO0IeMbI ACTPOHOMMH

YckopenHoe pacmmpenue BeeneHHon u TEMHast SHEPTusl.

Habmronenust cBepxHOBBIX 3BE311 | THMa B Nanékux rajakTUKaX U OTKPHITHE YCKOPEHHOTO PaCHIMpPEHUs
Bcenennoii. OTtkpeiTHe cuibl BcemupHOro orrankuBaHusi. TE€MHas SHEprusi yBEIMYMBAET Maccy
Bcenennoii no mepe e€ pacmmpenus. [Ipupona cuiiel BceMmupHOro oTTankuBaHusl.

OO6Hapy’keHue TIaHeT BO3JIe JPYTUX 3BE3.

Habmroienus 3a nBM>KEHUEM 3BE3/ U OTpeIeJIeHUs] MacC HEBUAUMBIX CITYTHHKOB 3BE3/1, BOZMYIIIAIOIINX
WX MPSMOJIMHEHHOE NBMKEeHHE. MeToIbl 00HapyKeHus dK301uIaHeT. OIeHKa yCIOBH Ha TOBEPXHOCTAX
sk301uIaHeT. [louck sk30muIaHeT ¢ KOM(OPTHBIMH YCIOBHUSAMHU JJIS KU3HU Ha HUX. [[OMCKM XU3HU U
pasyma Bo Bcenennoi

Pa3Butue npenacraBneHuii 0 BOSHUKHOBEHHH U CYILIECTBOBaHUU U3HU BO BcenenHnoil. CoBpeMeHHbBIE
OILICHKH KOJIMYECTBA BHICOKOPA3BUTHIX MuBHIK3anuid B ["anaktuke. [TonbITku 0OHAPY)EHUS U MOCHLUTKH

CHUI'HAJIOB BHE3C€MHBIM IIUBUJIN3aIllUAM.

TemaTn4eckoe-nmoypoyHoe NIAHUPOBAHUE
[Toypo4yHoe TUIaHMPOBAaHHE PACCYMTAHO HAa | U acCTPOHOMUHU B HENENI0 M MOCTPOCHO CIETYIOLIHM
o0pa3zoM: TeMa ypoKa - OCHOBHOM, H3y4aeMblIii B KJlacce MaTepual.

BBenenue B acTpoHOMMUIO (2 1)



[lenpt0 W3ydeHHS MAHHOWM TEMBbI — IIO3HAKOMHUTH YYAIIUXCS C OCHOBHBIMH aCTPOHOMHUYECKHUMH
o0BeKTaMu, 3anoTHSIOIMME Beenennyro: tuianetsl, ComHile, 3BE3/b1, 3BE3THBIC CKOTIIICHUS, TATAKTHKH,
CKOIUICHHUSI TallaKTUK;, (PU3NYECKUMH IPOIecCaMi, MPOTEKAIONMMH B HHX U B OKPYKAIOMEM UX
npoctpancTBe. OHM 3HAKOMSATCS C XapaKTEPHBIMH MacIITadaMu , XapaKTePU3YIOIMMHA CBOMCTBA ATHX
HeOecHBIX Tell. Taxke MPUBOIATCSA CBEACHHS O COBPEMEHHBIX ONTHYECKUX, MH(MPAKpaCHBIX, Pajuo,
PEHTTEHOBCKHUX TelleCKomax u obcepBaTopusax. DakTUYECKH, yJalluecss 3SHAKOMSTCS ¢ TEMU HEOSCHBIMU

TeJaMu 1 00BEKTaMH, KOTOPbIE OHU B JajJbHEWIIEM OyIyT MOApPOOHO H3ydaTh HA yPOKAX aCTPOHOMUHU.

Actpomerpus (5 4)

Llenpro n3ydeHus] JAHHON TeMbl — (POPMHUPOBAHKE y YUAIIUXCS O BUJE 3BE3THOrO HeOa, pa30MEHUH ero
Ha CO3BE3/IMsI, MHTEPECHBIX 00BEKTAaX B CO3BE3MIUAX U MHU(OJIOTUU CO3BE3/IHM, pa3BUTHE aCTPOHOMHUU B
aHTHuYHble BpemeHa. [IpocnmeanTh, Kak Mepexoa OT OPUEHTAIMH IO CO3BE3TUSM K HCIOIb30BAHHUIO
HEOECHBIX KOOPIWHAT MO3BOJII B KOJMUYECTBEHHOM OTHOLICHHHM HU3y4YaTh BHUJIMMBIC TBUKEHHS TEIl.
Taxxke LCJIBIO ABJIIACTCA U3YYCHUC BUAUMOI0 ABHUXKCHUA COJIHIIa, .HyHI)I U IIJIAHET U Ha OCHOBEC 3TOI'O
MMOJIYYUTh MHOPCACTABJICHUA O TOM KaAK AaCTPOHOMBI HAY4YMWJIUCh MNPCACKA3bIBATH 3aTMCHHA, IOJIYYUTDH
IpeJiCTaBIeHHs 00 OJHON U3 OCHOBHBIX 3a/1a4 aCTPOHOMUHU C IPEBHEUIINX BpEMEH U3MEPEHUH BPEMEHU

" BCACHUU KaJICHOApA.

Hebecnasn mexanuka (4 yaca)
[lenb u3ydeHus TeMbl — pa3BUTEE MpeCTaBleHU 0 cTpoeHnr COMTHEYHON CUCTEMBI: TeOIeHTpUYeCKast
U TEIUOIEHTPHUYECKHE CHCTEMBbl MHpa; 3akoHbl Kerepa ABWKEHHS TIJIaHET M HX 0000IIeHue

HI)IOTOHOM; KOCMHUYCCKHUE CKOPOCTU U MCKIIJIAHCTHBIC HCpCJ’IéTBI.

Crtpoenne CotHeuHOH cucreMbl (7 4acoB)

Ilenp w3ydeHHs TeMbl — TONYYUTh MpeacTaBieHue o cTpoeHue COTHEYHON CHUCTEMBI, HU3yYUTh
¢usnueckytro npupony 3emian U JIyHBI, SIBI€HHS NTPUIMBOB U TMPELECCHH; IMOHATh (pu3nueckue
OCOOCHHOCTH CTPOEHMS IUIAHET 3€MHOW TPYIIbI, TUIAHET TMTaHTOB U IJIAHET KapJIMKOB; y3HaTh 00
OCOOCHHOCTSIX TPHUPOABI M JBUKECHHS aCTEPOUIOB, MOIYyYUTh OOIIME MPEICTaBICHHUS O KOMETax,
MeTeopax U METEOpHUTax; MONYyYUTh TPEACTABICHHWE O PAa3BUTHE B3IJSIIOB U COBPEMEHHBIX

MPEACTABICHUAX O ITPOUCXOXKIACHUN CoHEYHOM CUCTEMBI.

Actpodusuka u 38é3aHas acrponomust (9 4acoB)
Ilenp wu3yyeHUss TeMbl — MONYYUTHh MPEACTABIEHUS O Pa3HbIX THUMAX ONTUYECKUX TEJIECKOMaXx,
panuoreneckonax M MeTojax HaOJIIOJICHMHM Ha HUX; O METoJax M pe3yiapTarax HaOmoaeHui CosHua,

€ro OCHOBHBIX XapaKTCPUCTHUKaAX; O IPOABICHUAX COJIHCYHOM AaKTHBHOCTH M CBS3aHHBIMH C HEH



nporueccoB Ha 3emiie U 6uocdepe; o TOM, KaKk aCTPOHOMBI Y3HAIU 0 BHyTpeHHeM cTtpoeHuu CoiHIa, U,
KaK HaOJIOACHUS COJIHEYHBIX HEUTPHUHO, MOATBEPAMIO HAIIM MPEJCTAaBICHHUA O Npoleccax BHYTPHU
ConHIIA; TONYYHTHh TPEACTABICHUS: OO0 OCHOBHBIX XapaKTePUCTHUKAX 3BE3/, HMX B3aMMOCBS3H,
BHYTPEHHEM CTPOCHHH 3BE3/1 pa3IMUHbIX TUIIOB, MOHATH MPUPOAY OETBIX KAPIMKOB, HEUTPOHHBIX 3BE3]
1 4E€PHBIX JbIP, KaK ABOMHBIEC 3BE3/bI IOMOTAIOT ONPENEIUTh MAcChl 3BE3/I, a MYJIbCUPYIOLIUE 3BE3/bI
IIOMOTAKT OMNpPENEATh PACCTOSHHUS BO BceleHHOi;

MOJIYYUTh MPEACTABJICHHUA OHOBBIX W CBCPXHOBBIX 3Bé3I[aX, ", KaK XUBYT W YMUPAIOT 3Bé3l[bl.

Muaeunbiii [IyTs — Hama IN'anakruka (3 yaca)

L{enpro M3ydeHue TeMbI - MMOJTYYHTh MpejcTaBicHue Hamel ["anaktuke — Mieunsrii [1yth, 06 00bekTax
€€ COCTaBISIONIUX, O paclpe/le]ICHHe Ta3a U MbUIM B HEW, PAaCCESHHBIX U IIAPOBBIX CKOIUICHHSX, 00
e crupalbHON CTpPYKType; 00

HCCIIEIOBAHUH €€ LIEHTPAIbHBIX 00JIaCTEH, CKPBITHIX OT HAC CHJIBHBIM MOTJIONIEHUEM Ta30M U MbUIBI0, a

TAK)K€ O CBEPXMACCUBHOW YEPHOM JbIPE, PACIIOI0KEHHON B caMOM LeHTpe ['anakThku.

I'anakTukm (3 yaca)

HGJ'IB HN3YUCHUA TCEMblI — MOJYYUTHb MNPCACTABIICHHUEC O PA3JIMYHBIX THUIIAX T'aJIaKTHK, 06 ONpeCaACIICHUU
paccTOSHUAX A0 HUX IO HAaOJIOJEHUAM KPACHOTO CMEILIEHUs IMHUI B UX CIEKTpax U 3akoHe Xabbma; o
BpAlllCHUU TaJaKTUK M CKPHITOM TEMHON Macchl B HHUX; MOIYyYUTh MPEACTaBICHUS 00 aKTUBHBIX
rajJlakTUKax U KBazapax M (U3MUECKUX Mpolleccax, MPOTEKAIIUX B HUX, O paclpe/ie]ICHHH TaJakKTUK U
UX CKOIUIEHUHU BO BCGHGHHOﬁ, O Tropssd4eM MCKTAITaKTUYECKOM Tras3c, 3allOJHAIOMOIUM CKOIIICHHA

TaJIaKTHK.

Crtpoenue u 3Boonusa Beesennoi (3 yaca)

[{enpr0 M3y4eHUsST TEMBI — MOTYIUTh MPEACTaBICHUE 00 YHHUKAILHOM 00bekTe BeenmenHol B 1iemoM, Kak
perraeTcsi BOMpoc 0 KOHEYHOCTH WJIM O€CKOHEUYHOCTH BceneHHo#, 0 mapagokcax, CBI3aHHBIX C dTHMH
MIPEJICTABICHUSIMU O TEOPETHUYECKUX TPEICTABICHUSAX OOIIEeH TEOPUM OTHOCHUTEIHHOCTH, JIeKAIIUX B
OCHOBE TMOCTPOCHHSI KOCMOJOTHYECKMX Mojenell BceneHHol; kakue HaOMIOACHUS TPHUBETH K
pacmupsronericss Mmoaenu BeenenHou, o paanyce u Bo3pacte BceneHHON, 0 BBICOKOW TemIeparype
BEIIECTBA B HAYaJIbHBIC TMEPUOABI KXU3HU BceneHHON W TPHUPOJE PETUKTOBOTO H3ITYyYEHHUS, O

COBPCMCHHBIX Ha6J'IIOIleHI/ISIX YCKOPCHHOT'O paCIUPCHUA Bcenennoii.

CoBpeMeHHBbIE PO0JIeMbl aCTPOHOMMUHU (3 yaca)



[lenpto M3ydeHUs AAHHOW TEMbl — TOKa3aTh COBPEMEHHBIC HaIpaBieHUs W3ydeHHUs BceneHHoi, 00
OTIPEICTICHUN PACCTOSHUN 10 TaJaKTUK C TIOMOIIBIO HAOIIOJACHHWN CBEPXHOBBIX 3BE3 U OTKPBITUS
YCKOPEHHOr0 pacmiupeHus BceneHHoW , poau TEMHOW SHEPrUU U CUJIbl BCEMUpPHOro OTTaJKWBaHUS;
MOJIYUUTh MPEACTABICHUS 00 HSK30IJIaHETaX U MOWCKA IK30IUIAHET OJarompUATHBIX IS KU3HU; O
BO3MOKHOM YHCJI€ BBICOKOPA3BUTHIX LIMBUIM3AaLMKA B Hallei ["alakTke U 0 MeToax MOMCKaX KU3HU U

BHC3CMHBIX I_[I/IBI/IHI/I3aI_[I/II>'I u HpO6HeM, CBsA3aHHBIX CO CBA3BIO C HUMH.



KanennapHo-reMaTuyeckoe niiaHupoBaHue mo acrpoovuu B 11 kiaacce Ha 2023-2024 yueGublii roa
1 4 B Henenro. Beero 3a 1 roa o6yuenus 34 u,
Yunurtenab Moruaarosa M./,

Tembl, BXoAsIIINE B
pa3aesibl IPpUMepPHO
NPOrpamMMbl

OcHoBHOE coaepikaHue 10 TeMaM

3HATH/MMOHUMATD:

YMmerh:

Jara:

Beenenne (1 4)

BBenenue B acTpoHOMUIO

VYpok 1 BBeieHue B aCTPOHOMHUIO
AcTpOHOMMS — HayKa O KOCMOCE.
[Tonsitue Beenennoit. CTpyKTypbl
u MaciutaOsl Beenennoi. Jlanékue
rryounsl Beenennoit

Pecypcol ypoka: Yuebnuk § 1, 2;.

- 4TO U3y4aeT aCTPOHOMHUSI,

- poiib HaOIIOIEHUI B ACTPOHOMMUH;
- 3HAYCHUE aCTPOHOMUHU;

- yTO Takoe Bcenennas;

- CTPYKTypa U MacCIITA0BI
Bcenennoi;

Actpomerpus (5 4)

3Bé3mHOE HEOO

Vpoxk 2. 3Bé3aH0e HEDO
3Be3nHoe HeOo. UTo Takoe
co3Be3ane. OCHOBHBIE CO3BE3 U
CEBEPHOTO TONyIIAPUS

Pecypcwi ypoka: Yuebnuk § 3

HebecHble KOOpIMHATEHI

Ypok 3. HebecHbIe KOOPAMHATHI
HebecHnplit 5xBaTOp 1 HEOECHBIH
MepUAMaH; TOPU30HTAJIbHBIE,
9KBAaTOPHUAIIbHBIE KOOPIMHATHI;
KyJbMUHAIIUU CBETHIL.
I"'opusoHTanbHas cucreMa
KOOpPJMHAT. DKBATOPUAJIbHAS
CUCTEMA KOOpJUHAT.

Pecypcul ypoxa: YaeOnuk § 4

Bunumoe nBuxenue
mwranet 1 CorHIa

VYpok 4. Bugumoe 1BUKeHHE
mianer u CosHua

- 9TO TaKOe CO3BE3/IHE,;
- Ha3BaHUS HEKOTOPBIX CO3BE3/IUN,
UX KOH(Urypanuio, anbQy Kaxaoro
M3 3THX CO3BE3IUM;
- OCHOBHBIE TOYKH, JINHUU U KPYTH
Ha HebecHoil cdepe:

- TOPU30HT,

- TIOJTy/ICHHAS JIMHHSI,

- HeOECHBIN MEepHINaH,

- HeOEeCHBIN IKBATOP,

- OKJTUTITHKA,

- 3CHHT,

- TIOJTIOC MHpa,

- OCh MHpa,

- TOYKU PaBHOJECHCTBUU U

COJIHIIECTOSHUIM;

- TCOPEMY O BBICOTE ITOJIFOCA MUPa
HaZl TOPU30HTOM;

- ACITOJIB30BATh MOIBHKHYIO
3BE3HYIO KapTy JUIS
pEIICHUS CIIeIYIOIINX 3a1a4:

a) OIPENENSTh
KOOPTUHATHI

3BE3]1, HAHECEHHBIX Ha
KapTy;

0) 1Mo 3aJIaHHBIM

KOOpJIMHATaM O0OBHEKTOB

(Comnnre, Jlyna,
TJTAHETHI)

HAHOCHUTH UX
MOJIOKCHUE Ha

KapTy,

B) YCcTaHaBIUBAThH
KapTy Ha

T100YI0 1aTy U BpeMs
CYTOK,




DKIIUINTUKA, TOYKAa BECEHHETO
PaBHOJCHCTBUS, HEPABHOMEPHOE
nBuxkeHre CoJHIIa 10 KIUITHKE

Pecypcol ypoka: YaeOHuk § 5

JBrxenue JIyHbl n
3aTMEHUs

VYpok 5. Buxenne JIyHbI H
3aTMeHUsl

CuHOIMYECKUN MeCHIl, Y3IIbI
JYHHOH OpOUTHI, TOYEMY
npoucxonsaT 3atmenusi, Capoc u
npecKa3aHus 3aTMEHU

Pecypcul ypoxa: YueOnuk § 6

Bpewms u kanennapp

VYpok 6. Bpemsi u kajieHaapb
ConHe4yHOe U 3BE3/THOE BpeMms,
JIYHHBIN U COJIHEYHBIN KaJICH1aph,
I0JINAHCKUH U TPErOPUaHCKUI
KaJICHJ1apb

Pecypcuvl ypoka: Yuebnuk § 7

- OCHOBHBIE TIOHSTHS CHEPUIECKON U
IIPAKTUYECKOW aCTPOHOMMM:
- KyJIbMUAHAIUS U BBICOTA
CBETHUJIA HAJl TOPU30HTOM;
-IIPSIMOE BOCXOXKCHUE U
CKJIOHCHHE;
- CYTKHU;
- OTJIMYHE MEXK]Iy HOBBIM U
CTapbIM CTUJISIMH.
- BEJIMYUHEL:
- yriioBbIe pa3mepsl JIyHbl u
ConHa;
- 1aThl PAaBHOJICHCTBUU U
COJIHIICCTOSHHUM;
- YIOJ1 HaKJIOHA 3KJIMITUKU K
AKBATOPY,
- COOTHOILIEHUS MEXKy MEpaMHU
¥ MepaMu BpEMEHH ISt
MU3MEPEHHUS YIJIOB;
- IPOJIOJKUTEIBHOCTD F0O/1A;
- YUCJIO 3B€3J, BUAUMBIX
HEBOOPYKEHHBIM B3TJISIOM.
- IPUHIIMIIBI OTIPE/IETICHUS
reorpaduyeCcKON MUPOTHI U IOITOTHI
110 aCTPOHOMUYECKUM
HaAOJIIOICHUSIM;
- IPUYUHBI U XapakTep BUIUMOIO
nBKeHus 38e34 1 CoTHIIa, a TakKe
roguyHoro asmxeHus CoHIa.

OpUEHTHUPOBATh €€ U
OTIPE/ICIISATh YCIOBHS B
UJVUMOCTHU CBETHIL
- peliaTh 3a7a41 Ha CBSI3b
BBICOTHI CBETHUJIA B
KYJIbMHHAIIUU C
reorpauyeCcKoOi MMPOTOM
MecTa HaOJIIoAeHMS,
- OIPEIENATh BHICOTY
CBETWJIA B KYJIbMUHAIINH U
€ro CKJIOHEHHUE;
- reorpauuecKyro BbICOTY
MecTa HaOJI0ICHNUS;
- PUCOBATh YEPTEK B
COOTBETCTBUU C YCIIOBUSMU
3a/1auu.
- OCYIIECTBIIATH MEPEXO]I K
pa3HBIM CHCTEMaM cueTa
BpPEMEHH.
- HaXOJIUTh CTOPOHEI CBETA T10
ITonspuoli 3Be311€ 1
noyaeHHomy CoJHILy;
- OTBICKMBATh Ha HeOe
CJIEYIOIINE CO3BE3IUS U
HauboJee sspKue 3Be3/bl B
HUX:
- bonpmyro Mensenuny,
- Manyio Mensenuny (¢
[HonstpHoi 3BE311011),
- Kaccuomnero,
- Jlupy (c Beroit),
- Open (c AnpTaupom),
- JIeGenp (¢ [leneObom),




- Bo3uuuwii (¢
Kanemnmnoii),

- Bononac (¢ Apkrypom),

- CeBepHYIO KOPOHY,

- Opuon (c berenpreiize),

- Tenen (¢
AnpnebapaHom),

- bonwmmoii Iec (¢
Cupuycom).

He0

ecHast MexaHuka (3 1)

Cucrema mupa

VYpok 7. Cucrema mupa
I'eonentpuueckas u
TeJIMOIEHTPUYECKAasi CUCTEMa MHPa;
00BSICHEHHE METIIC00PA3HOTO
JBUKEHHUS TUIAHET; I0Ka3aTelbCTBa
JBIKEeHUS 3eMiu BOKpyr ComHIa;
TOJUYHBIN Mapaiake 3BE31

Pecypcwi ypoxa: YueOnuk § 8

- TIOHATHS:
- FEJIMOLEHTPUYECKAs CUCTEMA
MHUpA;

- FEOLIEHTPUYECKAs CUCTEMA
MHUPA;

- CHUHOAWYECKHI IEPUO;

- 3BE3/IHbII NIEPUOL;

- TOPU30HTAJIBHBIN NTAPAIIIIAKC;
- YIJIOBBIE pa3Mepbl CBETUT,

3akonsl Kemnnepa
JBUKEHUS TJIAHET

VYpok 8. 3akonsl Keniepa
JABHKEHUS MJIaHeT
O600meénnbie 3akonbl Kemepa u
oTpeieIeHne MacC HEOECHBIX Tel

Pecypcwi ypoxa: YueOnuk § 9

- IepBasi KOCMUYECKast
CKOPOCTb;
- BTOpasi KOCMHUYecKast
CKOPOCTb;

- CIIOCOOBI OTIPEIeTIEHUs Pa3MEPOB U

MaccChl 3eMIIH;

Kocmuueckue ckopoctu
U MEXIUIAaHETHBIE
IepenEThI

VYpok 9. Kocmuyeckne ckopocTn
1 MEXKILIAHETHbIE MePeJIéThI
IlepBas 1 BTOpasi KOCMUYECKHE
CKOPOCTH; ONITUMAJIbHAS
nosysyuidntuyeckas opoura KA k
IJIaHEeTaM, BPeMs I0JIETa K IIaHETe

Pecypcuvl ypoka: Yuebnuk § 10, 11;

- CTIOCOOBI OTIPEICTICHUST PACCTOSTHUI
JI0 HEOSCHBIX TEJ U UX Macc 110
3akony Kemepa;

- 3aKoHbI Kermmepa u ux cBs3b ¢
3aKOHOM TATOTCHUS.

- IPUMEHSATh 3aKOHBI
Kennepa u 3akon
BCEMHMPHOI'O TATOTEHUS NPU
O0OBSICHEHUU JBUKCHUS
IUTaHET U KOCMHYECKHX
armaparos,;

- pemarth 3aJauu Ha pacyer
PacCTOSIHUM 11O U3BECTHOMY
napainiakcy ( 1 Hao6opoT),
JMHEWHBIX U YTIIOBBIX
pa3MepoB HEOECHBIX Te,
pacCTOSAHUM IIJIAHET OT
ConH1la ¥ IEpUOJOB UX
oOpallieHus 1o TPEThEMY
3akony Kemuepa.




Ctpoenne CostHeuHoi cuctembl (7 4)

CoBpemeHHbIE
MPEACTABICHUS O
CTPOCHHH U COCTaBE
ConHe4HOM CUCTEMBI

Ypok 10. CoBpemeHHbIE
NMPeICTABJIEHUS O CTPOEHUH U
coctaBe CoJIHEeYHOH CHCTEMBI
OO0 OTINYHMHU IIAHET 3€MHOU
TPYIIIBI ¥ TUTAHET TUTAHTOB; O
MJIaHeTaxX KapJiMKax; MaJlbIX TeJax;
o nosice Koiinepa u o6s1ake KomeT
Oopra

Pecypcol ypoka: Yuebnuk § 12;

ITmanera 3eming

Vpok 11. [lnanera 3emus
®opma 3emin, BHyTpPEHHEE
CTpoeHue, aTMocdepa U BIHUSHHE
MapHUKOBOTO 3¢ (deKTa Ha KIUMaT
3emun

Pecypcwi ypoka: Yuebnuk § 13;

Jlyna u ee BiussHHME Ha
3emitto

Vpok 12. JIyna u ee BJiusiHUE HA
3emunro

DopMHUpOBaHUE TOBEPXHOCTH
JlyHbl; Ipupoa NPUIKBOB U
OTJINBOB Ha 3eMJI€ M X BIMSHHUE HA
JIBUKeHUE 3eMiu U JIyHbI;
MPOLECCHS 36MHOM OCH 1
JBUKEHHUE TOUKU BECEHHETO
PaBHOJCHCTBUSA

Pecypcol ypoka: Yuebnuk § 14;

IInaners! 3eMHON
TPYIITIBI

Vpox 13. [lnanersl 3eMHOM
rpynnbl
Ddusnueckue cpoiictsa Mepkypus,

- mpoucxoxaenne ComHeUHON
CUCTEMBI,

- OCHOBHBIE 3aKOHOMEPHOCTH B
ConneuHol cucteme;

- KOCMOTOHUYECKHE TUII0TE3bI,

- cuctema 3emisi-JIyHa;

- OCHOBHBIE JIBIDKEHUS 3eMIH,

- opma 3emun;

- npupoja Jlynsr,

- 00111251 XapaKTePUCTHUKA IJIAHET
3eMHOU TpyIIibl (aTMocdepa,
MIOBEPXHOCTb);

- 00111251 XapaKTePUCTHKA IJIAHET
TUTaHToB (aT™MOChepa,
MMOBEPXHOCTB);

- CITYTHHMKH ¥ KOJIbIIA TUIAHET-
TUTaHTOB;

- acTepOUIBl U METCOPHTHI;

- MIOSIC aCTEPOUJIOB;

- KOMETBI H METEOPBI.

- M10JIb30BATHCS JITAHOM
ConHe4yHOU CUCTEMBI U
CIIPaBOYHBIMU JAHHBIMU;

- OIPEIENISTh 110
«ACTPOHOMHYECKOMY
KaJICH/IapIO» KaKWe TUTAHETHI
U B KaKHX CO3BE3USIX
BUJIHBI HA HEOE B JaHHOE
BpeMs;

-HaXOJIUTh TUTAHETHI Ha
Hebe, OTNuYast UX OT 3BE3[;

- IPUMEHSTH 3aKOHBI
Kennepa u 3akon
BCEMUPHOTO TATOTEHUS TIPH
00BSICHEHUU JIBHKEHUS
TUTAHET U KOCMHYECKHX
anmnapaTos;

- pemIaTh 3aJja4 Ha pacyeT
paccTOsSHUM 10 U3BECTHOMY
napajuiakcy ( 1 Ha000poT),
JTUHEHHBIX U YTIOBBIX
pa3MepoB HEOECHBIX T,
paccTOosSHUM TUTaHET OT
ConHIla ¥ IepHoI0B UX
oOpalleHus 1Mo TPETheMyY
3akony Kenuepa.




Mapca u BeHepsl; ucciieioBatus
IIJIAaHET 3€MHOM T'PYIIIIbI
KOCMHUYECKHMHU anmnaparamu

Pecypcol ypoka: Yuebnuk § 15;

Ilna”HeTBI-rUralThl.
[InaneTsI-KapauKu

Vpok 14. [InaHeTbI-TUTAHTHI.
IlnaneTbI-KapJIUKH
®dusnueckue cBoiicta KOnurepa,
CarypHa, Ypana u Henryna;
BYJIKAHMYECKasl JAESITEIbHOCTh Ha
cnyrHuke FOnurepa Mo; npupona
KOJIELl BOKPYT IIaHET-TUTaHTOB;
IJIaHEThI-KapJIUKU

Pecypcvl ypoka: YuebOnuk § 16;

Mausie tenra ConHEUHON
CUCTEMBI

VYpok 15. Maasble Tena
CostHeyHO# cuCTeMBbI
dusnyeckas npupoaa acCTepoua0B
u KomeT; nosic Koitnepa u o6ako
koMeT OopTa; mpupoa METEOPOB U
METEOPUTOB

Pecypcwi ypoxka: Yuebnuk § 17;

CoBpemeHHbIE
MIPEJICTaBICHUS O
MIPOUCXOXKICHUN
ConHEeYHOH CUCTEMBI

VYpok 16. CoBpemeHnHbIe
npeacTaBJIeHNs O
npoucxoxaeHun CoiHedHOI
CHCTEeMbI

CoBpeMeHHBIE TPEICTABICHUS O
npoucxoxaeHnn ConHeuHou
CUCTEMBI

Pecypcol ypoxa: Yuebuuk § 18

Actpodusuka u 38é3anas acrponomus (7 4)




Metonabl VYpoxk 17. Meroabl
acTpOPU3HUECKUX acTpodu3uvecKkux uccjaeT0BaHuii
HUCCIIETOBAHUN [IpuHIMI AEHCTBUS U YCTPOMCTBO
TEJIECKOIOB, pehpaKkTOpoB U
pedIEKTOPOB; PaTUOTEIIECKOIBI U
panuounTephepoMeTps
Pecypcuvl ypoka: Yuebnuk § 19;
ComHue Vpok 18. Coanue

OrnpezenieHre OCHOBHBIX
xapakrepucTuk CojHIIa; CTpOEHUE
COJTHEYHOU aTMOC(ephl; 3aKOHBI
U3JTydeHHs1 a0COITIOTHO TBEPIOTO
Tesa ¥ Temneparypa ¢porocdepsl U
ISITEH; TIPOSIBIICHHE COJTHEYHON
AKTUBHOCTH U €€ BIMSHHUE Ha
KJIUMat u Ouocgepy 3emin

Pecypcwi ypoka: Yuebnuk § 20;

Buyrtpennee ctpoenue n
HCTOYHUK DHEPIUU
ConHna

VYpok 19. BuyTpenHee crpoenue u
UCTOYHMK 3Heprun CoJiHna
Pacuér TemnepaTypsl BHyTpH
CounHnia; TepMOSAEPHBIN HCTOYHHUK
sHeprun CoJiHIA U TEPEHOC
sHepruu BHyTpu ConHIa;
HaOJFOJICHUST COTHEUHBIX HEUTPHUHO

Pecypcol ypoka: Yuebunuk § 21;

OcHoBHbIE
XapaKTEPUCTUKU 3BE3 T

VYpok 20. OcHOBHBIE
XapaKTepPUCTUKHU 3BE3 ]
OrnpezenieHre OCHOBHBIX
XapaKTEPUCTUK 3BE3N;
CHEKTpaJIbHAs KIACCU(PUKAIIHS

- OCHOBHBIC (PM3UYECKUE
xapakrepuctuku CoyHua:

- Macca,

- pa3mepsl,

- TeMIieparypa.
- cxeMy ctpoenus CoJiHIa U
(u3nvecKue MpoIeccHl,
MIPOUCXOJISIINE B €r0 HEApax U
aTMocdepe;
- OCHOBHBIC TIPOSIBJICHHS COJTHCUHOM
AKTUBHOCTH, UX IPUYHHBI,
MIePUOUIHOCTD M BIIUSHUE HA
3eMiio;
- OCHOBHBIC XapaKTEPUCTUKH 3BE3];
B cpaBHeHHH ¢ COHIIEM:

- CIIEKTPBHI,

- TEMIIEPATYPHI,

- CBETUMOCTH.
- MyJIbCUPYIOIIIKE U B3PBIBAIOIINECS
3BE3]I;.
- TIOPSIIOK PACCTOSIHUS JI0 3BE3 ],
CIIOCOOBI OTIPEICTICHHS B Pa3MEPOB
3BE3J;
- IUHUIIBI U3MEPEHUS PACCTOSTHHINA:

- Tapcex,

- CBETOBOM TO/I.
- BOKHEHIIINE 3aKOHOMEPHOCTH MHpa
3BE3I;
- UarpaMmma «CIeKTp — CBETUMOCTbY
U « Macca — CBETHMOCTDY;
- croco0 ompeeNeHus Mace
JIBOMHEBIX 3BE3I;
- OCHOBHBIE TTAPAMETPHI COCTOSTHUS

- IPUMEHATh OCHOBHBIE
MIOJIOKECHUS BEIYIINUX
(bu3nueckux Teopuil npu
00BSICHEHUH TTPHUPOJIBI
ComnHna u 3Be31;
- pemartp 3aJa4u Ha pacyer
paccTosiHUM /10 3BE3]] 110
M3BECTHOMY TOAMYHOMY
napajiakcy U oOpaTHbIe, Ha
CpaBHEHHE Pa3JINYHBIX 3BE3]T
10 CBETUMOCTSIM, pa3zMepam
U TeMIIepaTypam;
- QHAJIM3UPOBATh IUArPaMMBI
«CHeKTp — CBETUMOCTb» H «
Macca — CBEeTUMOCTbY;
- HaXOOUTh Ha HeOe 3BE3/IbI:

- anbdb1 Manoi
MenBenIbl,

- anbdsl JIupsl,

- anb(dol JleOens,

- anb(do1 Opua,

- anb¢bl OpuoHa,

- anb(db1 biinzHenos,

- anb¢rl BozHuuero,

- anb(s1 Masoro Ilca,

- anbdsl bonbioro nca,

- anbdo1 Tenbua.




3BE3/T; TUarpaMMa CIieKTp-
COBMECTHUMOCTD U pacrpe/ieicHue
3BE3/1 HA HEH; CBSA3b MACCHI CO
CBETHUMOCTBIO 3BE3/] IJ1aBHOM
MTOCJICA0BATEILHOCTH; 3BE3 B
KpacHBIC TUTAHTBI; CBEPXTUTAHTHI U
OeJble KapIuKu

Pecypcuvl yporka: YueOnuk § 22-23;

benblie kapnuku,
HEHUTPOHHBIE 3BE31bI,
y€pHbIE AbIpEI. /[BONHEIE,
KpaTHBIE U IIEPEMEHHBIE
3BE3/BI

VYpok 21. BeJsibie kapJuKu,
HEWTPOHHBIE 3BE3/1bl, YEPHBIE
AbIpbl. /IBOMHbIE, KPATHbIE U
nepeMeHHbIe 3BE3/bI
OcoOeHHOCTH CTpOEHUS OebIX
KapJIMKOB U npenen Yanapacekapa
Ha UX MAacCCy; IMyJbCapbl U
HEUTPOHHBIE 3BE3/bl; IOHATHE
YEPHOU JIBIPHI; HAOTIOACHUS
JIBOWHBIX 3BE3] U ONPENIEIICHUE UX
Macc; NyJIbCUPYIOLINE TEPEMEHHBIE
3BE3/1b1; 1Ie(hen bl U CBS3b MEepHoa
MyJIbCAUI CO CBETUMOCTBIO Y HUX

Pecypcul yporxa: Yaeouuk § 24-25;

HoBblie u cBepxHOBBIE
3BE3 /bl

VYpok 22. HoBble 1 CBepXHOBBIE
3BE31BI

Habmronaembie nposiBiieHUs
B3PBIBOB HOBBIX M CBEPXHOBBIX
3BE€3/]; CBOMCTBA OCTATKOB B3PBHIBOB
CBEPXHOBBIX 3BE3]T

Pecypcol ypoka: YueOuuk § 26;

OBOJIIOLNS 3BE3

Ypok 23. IBosonus 38631

3BE3JHOT'O BEIIIECTBA:
- IIJIOTHOCTb,
- TEeMIIeparypa,
- XUMHYECKHI COCTaB,
- uznueckoe COCTOSTHUE.
- BaXKHEHIITNE TTOHSTHS:
- TOJUYHBIN Mapajiakc,
CBETHUMOCTb,
- abcomroTHas 3Be3aHas
BCJIMYMHA;
- YCTPOMCTBO U Ha3HAYCHUE
TEJIECKOIIa,
- YCTPOMCTBO U Ha3HAYCHHUE
pedpakTOpoB U PEPIICKTOPOB.




KuzHb 3BE3]1 pa3IMuHON MACCHI U
€€ OTpaxeHue Ha AuarpaMMe
CIIEKTP-CBETUMOCTb;
rPaBUTALMOHHBIN KOJIJIATIC ¥ B3PHIB
0eJoro KapJjMka B IBOMHOU
CHUCTEME M3-3a NIEPETeKAHUS Ha
HETO BEIIECTBA 3BE3IbI
KOMITAHHOHA; TPaBUTAIIMOHHBII
KOJUTAIIC sIipa MACCUBHOM 3BE3]IbI B
KoHIIe e€ xu3Hu. OleHKa BO3pacTa
3BE3IHBIX CKOIUIEHUH

Pecypcuvl ypoka: Yuebnuk § 27,

Mueunbliii myTh (3 4)

T'a3 u p11b B ["anakTuke

Vpok 24. I'a3 u nbLIb B
I'anakTuke

Habnronaemble XapakTepUCTUKU
OTpakaTeJabHBIX U TU(DPy3HBIX
TYMAaHHOCTEW; paclpeesIeHne UX
BOJIM3M II0OCKOCTH ["anmakTuky;
cnupainbHas CTpykTypa ["anakTuku

Pecypcwi ypoka: YueOnuk § 28;

Paccesnnsie n mapoBbie
3BE3QHBIEC CKOILJICHUS

Vpok 25. PaccesiHnbie 1
IAPOBbIE 3BE3IHbIE CKOMIEHUS
Ha0mromaeMeie cBoOiicTBa
CKOIUICHUH U MX pacIpe/ie]iCHHE B
I'anaktuke

Pecypcul yporka: Yaebnuk § 29;

CepxmaccuBHast yépHas
JpIpa B LIEHTPE
Mineynoro nmytu

Ypok 26. CBepxmaccuBHas
yépHas AbIpa B LIEHTpe
Mue4yHoro nyTu

- IOHATUE TYMaHHOCTH;
- OCHOBHbIE (PU3UYECKUE MTapaMETPBI,
XUMUYECKHUH COCTaB U
pacnpeeseHue MEK3BE3IHOTO
BelllecTBa B ['anakTuke;

- IPUMEPHBIE 3HAYEHUS CIEAYIOIINX
BEJIMYUH:

- paccTOsIHUS MEXy 3B€3/1aMH B
okpectHOCTH COJHIIA, UX YUCIIO B
lNamakTuke, €€ pazmepsl,

- nH(paKpaCHBIN TEIECKOIT;

- OLIEHKA MacChl U pa3MepOB YEPHOU
JBIPBI 10 JBUKEHUIO OTIAEIIBHBIX
3BE3I.

- 00BACHATH MPUUUHBI
pa3InYMs BUAUMOTO U
HUCTUHHOTO pacIpeIeiICHUs
3BE3]1, MEX3BE3JHOTO
BEILIECTBA U TFaJIAKTUK HA
Hebe.

- HAXOJIUTh PACCTOSTHUS
MEXy 3B€3/1aMH B
okpectHocTH COJHIIA, UX
yuciio B ['anakTuke, eé€
pasmepsl;

- OLIEHUBATh MacCy U pa3Mep
YEPHOU JBIPHI 110 JBUKEHUIO
OTJICIIBHBIX 3BE3]I.




HaOnronenue 3a JBu>XeHUEM 3BE3]1
B LICHTpE ['allakTuku B
MH(PaKpacHbII TEIECKOI; OL[eHKa
MacChl U pa3MepOB YEPHOU JBIPHI
10 IBUYKCHUIO OTJEIIBHBIX 3BE3]

Pecypcot ypoka: Yuebnuk § 30

Ianaktuku (3 4)

Knaccudukanms
TAJIAKTUK

Vpok 27. Knaccupukanus
rajJlakTHK

Tumbl raTakTUK U UX CBOHCTBA;
KpacHO€ CMEIIIEHUE U OIIPE/IETICHUE
paccTOsSHUM /10 TaJaKTUK; 3aKOH
Xab0bma; BpaleHNe TATAKTUK U
coJiepkaHue TEMHON MaTepuu B
HHUX

Pecypcol ypoxa: Yuebnuk § 31

AKTHBHBIE TaJJaKTUKH U
KBa3apbl

Vpok 28. AKTUBHBIE TAJIAKTHKH
U KBa3apbl

[Ipupoja akTUBHOCTH TralaKkTHUK;
MIpUPOJIa KBa3apoB

Pecypcol ypoka: Yuebnuk § 32;

CkomieHUs TalakKTHK

Vpok 29. CkonjieHusi raTakTHK
IIpupoaa ckonIeHui u poib
TEMHOU MaTEpUH B HUX;
MEKTaJaKTUYECKUH ra3 U
PEHTIC€HOBCKOE U3IIy4E€HUE OT HETO;
AYEnCTas CTPyKTypa
pacnpenenenus ['anakTuk u
CKoruieHu# Bo Bcenennoi

- OCHOBHBIE (PU3UYECKUE TTapaMeTPBI,
XUMHYECKHI COCTaB U
pacrpeeneHue MeX3Be3/IHOI0
BemiecTBa B 'ajmakTHKE;

- IPUMEPHBIE 3HAYEHUS CIEAYIOIINX
BEJIMYUH:

- OCHOBHBIE THIIbI FAAKTHUK,
pazIuuus MEXIy HUMU,

- IPUMEPHOE 3HAYEHUE U
(bU3UYECKUN CMBICIT TIOCTOSTHHOM
Xab0ma;

- BO3pacT Ha001aeMbIX HEOECHBIX
Tell.

- O0BSCHATH MIPHUYHHBI
pa3JII/I‘-II/I$I BUINMOI'O U
HUCTUHHOIO paclpeaeacHus
3BE€3/1, MEXK3BE3IHOTO
BEIIIECTBA U rajJakTHK HA
HeoOe.




‘ Pecypcol ypoka: Yuebnuk § 33;

Ctpoenue u 3Bo0NuA Beesiennoii (2 1)

KoneuHnocts u
OCCKOHEYHOCTh
Bcenennoii.
Pacmmmpsromasics
Bcenennas

VYpoxk 30. KonedyHocts u
OeckoHeuHOCTh BeesieHHoit
Cas3b 3akoHa BecemupHoro
TATOTEHUS C TPEJCTABICHUSMU O
KOHCYHOCTH U OCCKOHEUHOCTH
Bcenennoii; poromerpuueckuii
napajiokc; Heo0X0IUMOCTh 00IIeH
TEOPUU OTHOCHTEILHOCTH JJISI
MOCTpOEHHUs MojieH BeeneHHoi

Pecypcuvl ypoka: Yuebnuk § 34, 35;

- CBsI3b 3aKOHa BcemupHOTo
TATOTEHUS C MPEJCTABICHUSMH O
KOHEYHOCTHU U OECKOHEYHOCTH
Bcenennoi;

- 4TO TaKkoe (POTOMETPUUCCKUI
napaioKc;

- HEOOXO0IMMOCTh 00IIeH TeoprHr
OTHOCHUTEIILHOCTH JUISI TIOCTPOCHUS
mozxenu Beesennon

- OHATHUE «Topsiuast BeeneHHas»;
- KpymHOMacHITaOHasi CTpyKTypa

Mopeins «ropsuei
Bcenennoi « u
PEMUKTOBOE U3TyUeHUE

VYpok 31. Moaean «ropsiuei
Bcenennoii«

CBs13b cpeliHel MIIOTHOCTH
MaTEpUU C 3aKOHOM PacCIIUPEHUs U
reomeTrpuen BeenenHo; paguyc u
BO3pacT Bceenennoi

Pecypcwi ypoka: YueOnuk § 36;

Bcenennoi.

- MeTarajJakTuka

- KOCMOJIOTHYECKUE MOJICIH
Bcenennoi

-- HCIIOJIb30BAaTh 3HAHMS,
MOJIy4EeHHBIE IO (PU3HKE U
aCTPOHOMMH, JUISI OITCAHUS
¥ 00BACHEHHS COBPEMEHHOM
Hay4HOH KapTHHBI MHpa;

CoBpeMeHHbBIE TPOOJIeMBbI ACTPOHOMHH (3 4)

YckopeHHoe
pacmmpenue Beenennoi
1 TEMHAas SHEPTUA

VYpok 32. YckopeHHoe
pacuupenue BeesieHHOM 1
TeMHAasl JHePrus

Bxutax TémMHOM MaTepuu B Maccy
Bcenennoli; HaOmoaeHIE
CBEPXHOBBIX 3BE3] B JAJEKUX
rajakTUKaX U OTKPBITHE
YCKOPEHHOT'O PacIIupEeHUs
BcenenHoli; npupobl CUIIBI
BceMupHoro orraiikupanus

- KaKue HaOJI0JeHHsI TOATBEPAIIN
TEOPUI0 YCKOPEHHOI'O PaCLIMpPEHUs
Bcenennoi;

- 4TO MCCJIEJOBATEIN [IOHUMAIOT I10]1
TEMHOH DHEPrUeH;

- 3a4€M B ypaBHEHHE DWHIITEITHA
ObLy1a BBe/IeHA KOCMOJIOTHYECKas
ITOCTOSIHHAS;

- YCJIOBHSI BO3SHUKHOBEHHUSI TUIAHET
OKOJIO 3BE31;

- METO/Ibl OOHAPYKEHHUS HK30IIAaHET

-- MCITOJIL30BaTh 3HAHUS,
MOJTy4YCHHBIC TI0 (PU3HKE U
ACTPOHOMMH, JIUISI OTICAHUS
1 00BSICHEHHUSA
COBPEMEHHOHN Hay4YHOUI
KapTHHBI MUPA;

- 000CHOBBIBaTh CBOIO
TOYKY 3PEHHS O
BO3MOKHOCTH
CYIIIECTBOBAHHS BHE3EMHBIX
HHUBUIN3AIUN U UX




Pecypcol ypoka: Yuebnuk § 37,

OOHapyKeHue TIaHeT
BO3JIC IPYTHUX 3BE3]I

VYpok 33. O6Hapy:keHHe NMJIAHET
BO3J1€e JIPYTUX 3BE3]]

HeBunnmbie cnyTHUKH Yy 3BE3;
METO/Ibl 0OHAPYKEHUS IK30IUIAHET;
9K3O0IIJIAHCTHI C YCIIOBUAMU
OJIaronpUATHBIMU JJIS KU3IHU

Pecypcuvl ypoka: YueOnuk § 38

[Touck xu3HU U pazyma
Bo Bcenennoii

VYpok 34. Ilouck KuU3HU U pazyma
B0 Bcesennoi

PazButne npeacrasneHuit o
CYIIECTBOBaHUH JKU3HH BO
Bcenennoii; popmyna [peiika u
quciio nuBMIM3anui B [‘anakruke;
MOWCK CUTHAJIOB OT BHE3EMHBIX
[UBWIN3ALUHI U TIOCBIJIKA CUTHAJIOB
K HUM

Pecypcuvl ypoka: YueOnuk § 39;

OKOJIO JAPYTHX 3BE3N;

- 00 3BoroIMK BeeneHHoi 1 sKu3Hu
BO BCCJICHHOM;

- Mpo0JIeMBbI BHE3EMHBIX
IIUBUIIA3AIINM;

- opmymna [peiika.

KOHTAKTOB C HaAMH.




