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MMOACHUTEJ/IBHASA 3AIIHCKA,

ACTPOHOMHS - OJHA H3 [JIPEBHEHIIHX €CTECTBeHHBIX HAayK - OTHOCHTCA K obsactsam
YeJOBEYECKHUX 3HAHMH, TMONYYMBIUMM AHHaMH4yHoe pasButHe B XXI Beke. HM3ydeHue
aCTPOHOMHMH BJIMAET Ha (PopMHpPOBAHHE U paclIUpeHUe MPeaCTaBlNeHUIl ueNoBeKa O MHUpe H
Bcenennoii.

B xadecTBe 0043aTEIbHOIC ANA U3yueHHA yyeOHOTro mpeamMera "ACTpOHOMHS" BKIIIOUAETCA B
coaepkaHue cpengHero odmero obpasoBaHuA. Hapsay ¢ apyruMH yueOHBIMU MpeIMeTaMu eé
u3yueHHe OyaeTr cnocodOCTBOBATH (GOPMHUPOBAHHKY €CTECTBEHHOHAYYHOH TIPaMOTHOCTH H
Pa3BHTHIO MO3HABATENIbHBIX CIOCODHOCTEH 0OYHAKOIHXCAL.

I/ISY‘ICHHC aCTpOHOMHH Ha 0a30BOM YPOBHE HaNpapJICHO Ha JOCTHXKCHHUC CNCOYIOHX uenem:

®  OCO3HAaHHE l'IpHHI_IHl'IHaJ'IbHOIVI pOHH aCTpOHOMHH B MO3HAHHH ¢YHHaMeHTaﬂbem 34aKQHOB
npUponObl U GOPMUPOBaHHUH COBPEMEHHOH eCTeCTBEHHOHAYYHOH KapTHHBI MUpA;

* pHODpeTeHHe 3HAHHH O (PU3HYECKOH MpHpPOAe HEOECHBIX TEN H CHCTEM, CTPOSHHUS U
3BONIIOLUMM BceneHHO#, NpoCTpaHCTBEHHBIX M BpPEMEHHBIX MacluTadax BceeneHHoI,
HaHOOMee BAXKHBIX ACTPOHOMHYECKHX OTKPBITUAX, ONPEAENHBIIHX Pa3sBHTHE HAYKH H
TeXHHKH,

® OBJIAACHHC YMECHHAMH OOBACHATH BUOMMOE IMONOKEHMEe U OBUKEHHe HeOeCHBIX Tel
NPUHLIHUNAMH CIPEACJICHHA MECTONOJIOKEHHA H BPEMEHH IO ACTPOHOMHYCCKHM 06’beKTaM,
HaBbIKaM TMPaKTHYECKOTC HCMOJBb30BAHHA KOMIMBIOTCPHDBIX I'IpI/IJ'[O)KCHHFI A onpeacnCeHUA
BHOA 3Be3JHOro Heba B KOHKPETHOM NYHKTEC OJA 3a0aHHOIO BPpEMCHH |

® PpAa3BHTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYANbHBIX U TBOPYECKHX CNOCODHOCTEH B
MpoLecce MPHOOPETEeHHs 3HaHMH IO aCTPOHOMHMHM C  HCIMOJb30BaHMEM  Pa3IMYHBIX
HUCTOYHHKOB HHPOPMALIMH H COBPEMEHHBIX HH(POPMALIHOHHBIX TEXHOJIOTHI;

® HCIMOJIb30BaHHE MPUOOpPETEHHbIX 3HAHUH W YMeHMH ANd pelleHHd MpakTUUeCKHUX 3amay
MOBCEAHEBHOH JKH3HH,

* (opMHUPOBAHHE HAYUHOTO MUPOBO33PEHHUA;

¢ (HOPMHPOBAHHE HABBIKOB HCIONB30BAHHS €CTECTBEHHOHAYYHBIX H OCOOEHHO (PU3UKO-
MaTEMAaTHYECKUX 3HaHUI AN oObeKTHBHOrO aHalW3a YCTPOHCTBA OKPYJKAKOLIEro MHpa Ha
MpUMepe JOCTH/KEHHI COBpeMeHHOH acTpodU3NKH, aCTPOHOMHUH H KOCMOHABTHKH.

HopmaTHBHbIE AOKYMEHTBI 1151 COCTABJICHHSA PafoueH NpOrpaMMbI:

¢ 3axoH «0O0 odpasoBanuu B Poccuiickoii Menepauuny. OenepanpHbiii 3akoH oT 29.12.2012
Ne243- @3,

e dexepanbHblil KOMIIOHEHT rocyIapcTBEHHOro odpasopaTelbHOro cranaapra (nmpukas MO
P® ot 05.03 2004 N21089);

e [JIpukas MO P® ot 07.06.2017 roma Ne506 «O BHeceHHH M3MeHeHMI B ¢emepanbHbI
KOMIIOHEHT TOCYJapCTBEHHBIX OOpPA30BaTEbHBIX CTAHOAPTOB HA4YAIBHOrO oOmiero,
OCHOBHOTO ODLUErO H CPeAHEro(NnonHOre) odiero o0pa3zoBaHHs, YTBEPKIASHHBIE NPHKA30M
MO P® ot 05.03.2004 r. Ne1089»,



e IlIpukas MO P® or 20.06.2017 roga Ne TC-194108 «O0 opraHu3zaliH U3yUeHUs yueOHOTO
npenMeTa ACTPOHOMHUAY;,

e JlpumepHble mporpaMmbl, CO3NaHHBIE HAa OCHOBE  (DENEPaNbHOTO  KOMIIOHEHTA
rocynapcTBEHHOre 00pa3oBaTeNbHOIC CTaHAApTa;

e  ®denepanbHbIi MepeueHb yueOHHKOB Ha 2017-2018 roa( ¢ yyeroMm npukasa [Ipukas MO PO
otr 20.06.2017 ropa Ne581 «O BHeceHHH U3MeHeHHH B (penepanbHblil nepeueHb y4eOHUKOB,
pPEKOMEeHOYeMbIX K HCMOJb30BAHUIO TMpH pealHu3alMd HMEIOLIMX T[OCyIapCTBEHHYIO
AKKpEeIUTaLMI0 00pa30BaTeNbHBIX IPOrpaMM HadajbHOro oOluero, OCHOBHOrC oOLuero,
cpenHero oduero obpasoBaHHs, yTBepxkAeHHBIX npukazoM MO P® or 31 mapra 2014r.
Ne253»);

e Mertoauyeckue pekomeHzauuu HO wupaHoBckoit oOnactu npukas «0O0 opraHuzaluu
H3y4eHHs y4edHoro npeamera ActpoHoMusi» Ne 4517 ot 27.07.2017,

e TpedoBaHusl, yTBEpKIEHHbIE MOCTAHOBIEHHEM I maBHOro canuTapHOro spaya ot 29.12.2010
r. Nel89 «0O06 yrteepxnenun Canllun 2.4.2.2821-10 «CaHUTapHO-3NUIEMHONOTHYECKHE
TpedoOBaHHSA K yCJaOBHAM 00yHeHHA B 0011e00Pa30BaTENbHbBIX YHPEKIAEHHAXY,

o [lonoxenne «O CTPYKType, MOpAAKe pa3padOTKM H YTBePXKIEHHsA padOvYHX MpOorpaMm
OTHENbHBbIX YUeOHBIX MpPEeIMETOB, KYPCOB OCHOBHOH o0pa3oBaTenbHOH MporpamMmbl»
(TOKaJIBHBIH AKT LIKOJIBI).

O0bem YyacoB Ha H3yuyeHHe yueOHOro npeaMera K ACTPOHOMHSA» COCTaBNgeT 35 4YacOB 32 OOMH
roa odyueHHs Ha ypOBHe cpeaHero oduiero odpasoBaHHs:

B 11 knacce

Konnuectso yacoB: Bcero - 35 4acos, B Henemo - 1 yac

TMJIAHOBBIX KOHTPOJBHBIX padoT - 2

Ilporpamma npeanonara€T MCMNONb30BAHHE COBPEMEHHBIX IEJArorHyeCKHX TEXHOJOTHI,
aKTUBHBIX U UHTePaKTUBHBIX (POPM U METOOOB padoThl ¢ O0YUaLUMMHCS:

0030pHbIe U YCTAHOBOUHBIE IEKLIUH,

CaMOCTOATepHBIe HaOmoaeHHs (cneuuduka MIaHHPOBAHHS 3THX HAaOMOOEHHH ONpenenseTcs
ABYMST OOCTOATENLCTBAMU. BO-NIEPBBIX, OHHU (32 HCKIOUeHHeM HadmoneHud COMHLIA) JOMKHbBI
NMPOBOOUTLCA B BeuepHee WM HOYHOE BpeMs, BO-BTOPbIX, OOBEKTbI, MpHpOda KOTOPbIX
U3yUYaeTCcsl Ha TOM MJIH HHOM YPOKe, MOTYT ObITh B 3TO BpeMs HEOOCTYIHBI ANt HaOMOOeHHH.
Ilpu nnaHupoBaHHH HAOMOOEHHMH 3ITHX OOBEKTOB, B OCODEHHOCTH MIIAHET, HECOXOOMMO
YUYHTBIBATh YCIIOBHS X BUIHMOCTH),

NpaKkTHUYECKHe 3a1aHHsA,

KOHTPOJIbHBIE padoThl.

Buabl v opMbl KOHTPOJA (TPOMEKYTOUHBIH, MpeaynpedUTeNbHbINH, HTOMOBBIH KOHTPOB):
IIpy wu3y4yeHHH Kypca OCYLUECTBJIAETCA KOMIUIEKCHBI KOHTPONb 3HaHWI M yYMEHHH
O0YHAOIIHXCSA, BKIKYAOLIHIA TeKYILHH KOHTPOIb B MPOLECCe H3YHEHHs MaTepHaia, PyOexKHbIi
KOHTPOJIb B KOHLIE M3YUE€HHHA 3aBEPLUIEHHOIO KPYra BOMNPOCOB U HTOIOBbIH KOHTPOIBL B KOHLE
u3yyeHusa kypca. [Ipeanonaraerca coueTaHue pasTUUHBIX GOPM MPOBEPKH 3HAHWHA U YMEHHI:
yCTHas MpoBepKa, TeCTUPOBaHHE, MHCbMEHHas NMpoBepKa.

Hrorosas npoBepka AOCTHXKEHHs IPEAMETHBIX PE3y/IbTATOB OPraHU30BAHA B BUIE KOMIIIEKCHOM
KOHTPOJIbHOH padoThI.

KPUTEPHU ONEHUBAHUS.



OueHKa YCTHBIX 0TBETOB 00YHAKIMHXCS,

OrmeTka «5». OTBET MOMHBI W NPABHIIBHBIH Ha QCHOBAHHH H3YY€HHOH TEOPHH, MaTepHal
H3JIOKEH B ONPEAENIEHHON JIOTHYECKOH MOCIEN0BATENbHOCTH, JIHTEPATYPHBIM SA3BIKOM. OTBET
CaMOCTOATENbHBIH.

OTMeTKA «4». OTBET MOJHBI M MPaBUNBbHBIA HAa OCHOBAHUM H3YUEHHOI TEeOpHUH; MaTepuan
H3JI0KE€H B ONPENENEHHOH JOTHYECKOH NOCNEAOBATENBHOCTH, NPH 3TOM AOMYLIEHBI ABE-TPH
HECYIeCTBEHHbIE OLIMOKH, HCIIPABIEHHBIE 110 TPEOOBAHHIO YUHTESL.

OTMeTKa «3» OTBET MONHBINA, HO MPH 3TOM JOMyLIeHAa CYLUeCTBEHHas OLIMOKa, WM OTBET
HEMNOCHbIHA, HECBS3HBIH.

OTMeTKA «2». NIpHU OTBETE ODHAPY)KEHO HENOHUMaHHe O0Yy4aroIHMCs OCHOBHOIO COOAEpKaHHS
yuedDHOro MaTepHasia MiIH AONYLIEHB! CYIIECTBEHHBIE OLIMOKH, KOTOPBIE 00YYarOLUHCT HE CMOT
UCITPaBUTh MPH HABOIJALLMUX BOMPOCAX YUUTENS.

OueHKa NHCBEMEHHBIX padoT.
Onpenensercs KpuTepusMH, pa3paboTaHHBIMH K Kaxknoil padore. 3a BBIMONHEHHE Ka’KAOTO

3agaHusA paboThl HAUMCIAETCs OMpedesieHHOe KOMUUeCTBO OannoB. bannel cyMMHUPYIOTCS U MO
LIKAJIE NMEPEBOAA COOTHOCATCS ¢ OLIEHKOH.

IlepeyeHb OHGOK.

o
s

I'pyObie (cymiecTBeHHbIe) OLIHOKH.

1. HesHaHue onpeneneHHN OCHOBHBIX MOHATHI, 3aKOHOB, MONOKEHUI Teopuu, Gopmyn,
OOLIENPUHATEIX CHMBOJIOB, ODO3HAYEHHS BEJIHYHH, €IHHHL] H3MEPEHHS.

2. HeymeHHe BbINENsATh B OTBETE IVIABHOE.

HeyMeHne npuUMEHATb 3HAHUA [0S pelleHud 3amad W OOBSICHEHHS SABIEHMIA;

HeTpaBUJIbHO chOPMYIHPOBAHHbIE BOMPOCH], 3a1aHKUi MU HeBepHble OOBICHEHHS Xona

UX pEeLIeHHs, He3HAHHE NPHEeMOB PeIleHHs 3a0a4, AHAJOTHYHBIX PaHee PELISHHBIM B

KJjacce.

4. HeymeHue YUTaTb U CTPOUTb IpaduKH U MPUHLHNHATbHBIE CXeMBbI

LoV

5. HeyMeHue mnposecTH HaOnwIeHHe HWIHM MCMONb30BaTh MNONYUEHHblE JaHHbIE I
BBIBOOOB.
IL HecymecTBeHHbIe OIINOKH,

1. HerouHocTu $hOpMYIHPOBOK, ONpeneneHHi, 3aKOHOB, TEOPHI, BBI3BAHHBIX HEMOIHOTOMH
OTBETA.

2. HeOpeskHoe BEIMOJHEHHE 3aMuceil, uepTeskeil, cxeM, rpadukos.

Opdorpaduyeckue U NyHKTYaLHOHHbIE OLUHOKH.

LoV ]

TPEBOBAHUA K YPOBHIO MOJATI'OTOBKH BBITYCKHUKOB.
B pe3yJbTaTe H3yUeHHS AaCTPOHOMHH B 11 Knacce Ha GA30BOM YPOBHe YUe€HHK O0JKeH

JHAMS/HOHUN AN



CMBICT ROHAMUI: TeOLUSHTpHUYeckas W TelIHOLUEHTpHYeckas CHCTeMa, BUAMMas 3Be3OHas
BeJIMUMHA, CO3Be3OUe, MPOTHUBOCTOAHMA M COSOUHEHHs IUIaHeT, KOMeTa, acTepOMI, MeETeop,
METeOpOHA, IUIAHeTa, CHyTHHK, 3Be3na, ConHewyHas cucrtema, [anaktuka, Bcenennas,
BCEMHPHO® M TOACHOE BpPeMs, BHECOJHEYHAs IUIAHETA(3K30MIaHeTa), CHEeKTPAJIbHas
KJ1accupUukalys 3Be3l, napajijiake, peMuKToBoe U3nyueHHe, bonbioii Bapbis, uepHasd abipa;

CMBICT PU3UUECKUX GEIUYUN: TIAPCEK, CBETOBOH IO, aCTPOHOMHHECKAas eIMHHULA, 3Be3NHAs
BEJTHYHHA;

cubica (husnueckozo 3akona Xadona,

OCHOBHBI€ 3TAITbl OCBOEHHS KOCMHUYECKOTO MPOCTPAHCTBA,

TUIOTEe3bI MporcxokaeHHss CONHEUHONH CHCTEMBI,

OCHOBHbBIE XAPAKTEPUCTHKH H cTpoeHHe COMHLA, COMHeUHOH aTMochepsr,

pasMepnl ['anakTuky, mnonokeHwe U nepuon odpaweHus CoNHUA OTHOCHTENBHO LEHTpa
IanakTHkH;

Yateme

npueoOums npuMepst: PO ACTPOHOMHH B PA3BUTHH LIMBHJIM3ALIMH, HCMONB30BAHHS METOIOB
HCCIeIOBAHHH B ACTPOHOMHH, PAa3jIMYHBIX HANA30HOB 3JEKTPOMATHHUTHBIX H3JIyYEHHH 11s
noayyeHus uHgpopmauny 0od obbekTax BeeneHHolt, monydyeHusa acTpoHoMH4eckoi HHGOpMaLUU
C TMOMOLUBKD KOCMHMYECKHMX ammapaToB M CHEKTPalbHOrO aHanu3a. BIUSHHMA COMHEUHOI
AKTHBHOCTH HA 3eMITHO;

ORUCHIBAMD W OODACHAMD! pa3janyini KaneHnapeﬁ, YCNOBHUSA HACTYINNACHHUA COJIHCYHBIX H
JIVHHBIX 33TM€HHFI, (t)a?:bl HYHbI, CYTCUHBIC IOBHXKCHHSA CBCTHI, INPHYHUHBI BO3HHKHOBCHHS
INPUJIHBOB H OTJIMBOB, IPHHIHII OEUCTBUSL ONTHUECKOrO TENECKONa, B3aUMOCBS3b CbHSHKO-
XHMHYECCKHX XAPAKTePHUCTHK 3Be3Hd C HCIOJB30BAHHEM OUHATPAMMBI (CHEKTP=-CBETUMOCTDY,
(1)H3HL{BCKHB MPUYHUHDBI, ONpCOCIHIOIINE PABHOBCCHEC 3BC3O, HCTOYHHK 3HCPrUH 3BE3O H
MPOHCXOXKIACHHUEC XHMHYCCKHX 3JIEMEHTOB, KPaCHOC CMCLUCHUE C ITOMOLL B0 3(1)(1)61\”[‘3. ILormepa;

XapaKTepu30BaTb OCODEHHOCTH METOAOB TMNO3HAaHHS acCTPOHOMMH, OCHOBHBIE SIEeMEHThl U
ceoificTBa miaHeT CONHEYHOH CHCTEMbl, METOABbI ONpedeNeHHUs PacCTOSHUI W JHHEHHBIX
pa3MepoB HEOECHBIX Tell, BO3MOMKHBIE MYTH 3BONIOLHH 3B€3] Pa3JIM4HON MacChl,

HaxoOUTh Ha HeGe OCHOBHbIE CO3BE3JMA CEBEPHOrO MONyLapHsd, B TOM 4ucle: bonbluas
Meapenuua, Manas Measenuua, Bononac, JleGenn, Kaccuones, OpuoH, caMble sipKHe 3Be3abl, B
oM yucne: IlonapHas 3esna, Apkryp, Bera, Kanenna, Cupuyc, berenereiise;

HCIMOJIb30BATh KOMITIBKOTEPHDBIC TNPHIIOKCHHUA AN ONPEOCICHHUA ITONOKCHHA COHHI.[&, HyHbI H
3BC30 Ha JTIO6}’I0 daTy H BpEMA CYTOK IJ1A OaHHOIC HACCNCHHOTO MYHKTA,

HCHOIB306AMb RPUOODEIMEHHbIE 3HAHUA W YMCHUA 6 RMPARMUHECKOU OCAMEIbHOCHY U
HOBCCOHEBHOU HCUIHIL OIA.

MOHUMAaHHS B3aMMOCBSI3H aCTPOHOMHH C OPYTMMH HayKaMM, B OCHOBE KOTOPBIX JekKaT 3HaHHUS
MO ACTPOHOMHH, OTIEJNEHHE €€ OT JDKEHAVK,



oueHMBaHHUA HHpopMmauuu, copepxkaiuefica B coodweHusax CMHM, HMHrepHeTe, HayuHO-

MONYJIAPHBIX CTAaTbAX.

TEMATHYECKOE ILTAHHPOBAHHE

Tempbl, cocTaBiAONIHE COACPRAHHE KYPCa Kon-eo wacos | KoHTpoabHbIe
no TeMe padoThl
11 knace

IIpeoMeT acTpoHOMUHU 2

(OCHOBBI NPaKTHYECKOH aCTPOHOMHH 5

3aKOHBI ABHKEHHS HEOECHBIX TN 3

ConHeuHas cuctema 8 1
MeTonobl aCTPOHOMHYECKHX HCCIeI0BAHU 1

3Be3abl 5

Haia Nanaktrka — Maeunsiii ITyTts 2

Ianaktuku. CtpoeHue u 3soyoLus BeeneHHoH 9 |
Hroro 35 2

IIpuMepHBIH NepeyeHb HADNIOAeHHIA:

HadnroneHHnsi HEBOOPYKEHHBIM B3TJIAAOM:

1. OcHoBHbIE CO3BE3IMA U HauOoee APKHE 3BC3blI OCCHHETO, 3UMHETC H BECCHHETO Heda.

H3meHeHHE HX MONIOKEHHS ¢ TEHEHUEM BpPEMEHH.

2. Jpuxkenue JlyHel 1 cMeHa ee das.

HadnroneHns B Te1€CKOI:

1. Peabed JIyHbL

2. @asbl Benepsl.

3. Mapc.

4. KOnuTep U ero CnyTHHUKH.

5. CatypH, ero KoJbLa H CIIyTHHKH.

6. ConHeuHble MATHA (Ha YKpaHe).

7. JIBoliHble 3BE3ObI.
8. 3mesnuble ckornenus (ITneanst, I'naner).
9. Bonbwas TymaHHOCTh OpHOHA.
10. TymanHOCTb AHAPOMENBI.

Copep:ranue Tem.
11 kaacce

IIpeamer acTpoHOMHUH (2uaca)

Ponp acTpoHOMHMH B Pa3sBUTHH LMBHJIH3ALUMH. DBOIKOLHUS B3IVIAAOB Y€NOBEKa HAa BceneHHyro.

FCOLIBHT]JH‘{GCK&H H TCIHOUCHTPHYECCKaAd CHCTCMEI

OcobeHHOCTH

METOIOB TITIO3HAHUA B

acTpoHOMHH. [IpakTHYecKOe NMPHMEHEHHE acTPOHOMHUYECKHX Hccnenosanui. Mctopusa pazsutus
OTE4ECTBEHHOH KOCMOHABTHKH. [lepBbIi HMCKYCCTBEHHBIH CHyTHHK 3emun, noser 1O, A

Iarapuna. JlocTHXEeHHA COBPEMEHHOH KOCMOHABTHKH.



OcHOBBI NPAKTHYECKOH ACTPOHOMMH. (SuacoB)

Hedecnas cipepa. Ocobvie mouxu nedecnott chepur. Hedbecnvie koopOunamel. 3Be30HAs KapTa,
CO3BE3J A, HCIONB30BAHHE KOMIBIOTEPHBIX MPHIOKEHHI A 0TOOpaskeHHs 3BE3IHOrO Heda.
Bunumas 3peznHas senuurHa. CyTouHOe ABHXKeHHe CBETUN. (6436 GHOUMO20 PACHOAONCCHUA
0OBeKNIOG HA Hebe U 2eozpamhuveckux Koopouxnam uHadaooamean. JIBUkeHUe 3eMIH BOKPYT
Connua. Bunumoe asuxeHne u ¢asbl JlyHel. ConHeunble u JIyHHbIe 3aTMeHHA. Bpems u
KaJIEHJAphb.

3axonbl ABHKREHNS HeOeCHBIX Tea (3uaca)

Ctpykrypa u macwtadsl ConHeuHoH cuctembl. Kongurypauus U ycaoBHS BUIHMOCTH IJIAHET.
Meronel onpeneneHus paccTosHuil a0 Ten CONHEYHOH CHUCTéMbI H UX pasMepos. Hedecnas
aexanuka. 3axoner Keniepa. Onpeoeaerite macc nebecnurx mer. euxcenie CKYCCmeeHHbIX
HebecHbix me.

CoJsiHeuHas cHcTema (84acoB)

ITpoucxoxkaenue ConHeunoit cucteMbl. Cucrema 3emns — JIyHa. [InaHeTwl 3eMHOH Tpymmbl.
IInaHetsl-ruranTbl. CHOyTHHKH W KOJbLa TMNaHeT. Manble Tena CONHEUHOH CHCTEMBI
Acmepouoduas onacHocms.

MeToab! ACTPOHOMHYECKHX HCCIeA0BaHHIH (14ac)
DNEeKTPOMarHUTHOE H3NyYEHHE, KOCMHUECKHE NYUH U epasumayioHHsle 60:1Hs! KaK UCTOUHUK
HHpOpMALIHH O MPHPOAE U CBOiicTBax HeDeCHbIX Ten. HazeMHbIE H KOCMHUYECKHE TeNIECKOIIB,
npuHUHND ux padoTel. Kocmuueckue anmapartsl CnexTpanbHblil ananus. J¢dext Jonnepa.
3axon cuewenua Buna. 3axon Cmedana-boavyyana.

3Be3abl (Suacos)

Ctpoenne ConnHua, conHeuHol artMmocgepbl. I[IposBneHus conHe4yHOH akTHBHOCTH. Fo7b
saznumnelx nogeit wa  Coamye. CoOJHEUHO-3eMHble CBA3M. 3Be3Ibl. OCHOBHble (U3HKO-
XHMHYECKHE XapaKTePHCTHKH H HX B3aUMHAas CBsA3b. Pa3Ho0Opasne 3Be3IHBIX XapAKTEPHCTUK U
HX 3aKOHOMepHOCTH. OmnpeneneHue pacCTOAHHUS A0 3B€3.1, Napalliakc. Jeoitnvie i Kpamubvie
36¢3061. BHeconHeuHble mNnaHeThl. [Ipobaeva cywecmeosanua xcusny 60 Beerennoir.
BHyTpeHHee cTpoeHHe W UCTOUHHKH 3HEpruu 3ses3d. IIponcxokaeHne XMMHYECKHX 51€MEHTOB.
Ilepemennvie 1 scnvixusaionyie 38e30u1. Kopuunesvie kapauxy. DBONKOLHS 3BE3M, €€ 3Tambl U
KOHEYHbBIE CTAJHH.

Hawma I'anaktuka — Maeunsbiii IlyTe(2 uaca)
CoctaB u cTpykrypa [anakTuku. 3ge30uwre ckonaenus. Mex3pe3aHslii ra3 u neilb. BpaiueHue
lanaktuku. Tesmuaa vamepua.

I'anakTuku. CTpoeHHe 1 3BoJouun BeeneHHoii (9uacos)

OTkpeiTHEe ApYTHX TranakTHK. MHorooOpasHe ranakTHK M HMX OCHOBHblE XapaKTepHCTHKH.
CBepxMacCHBHBIE UY€PHbIE JAbIPbl H AKTHBHOCTb ranmakTHK. [IpeacTtabneHHe O KOCMOIOTHH.
Kpacnoe cmewenue. 3akon Xabdma. Dsoawonyua Beeaennoir. bonpmoit Bspeis. PenuxtoBoe
U3NyUueHHe.
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