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['JIABA 1
OBUIME ITOJIOKEHN A

1. Hacrosiimass  ydyeOHasi mporpaMma IO y4eOHOMY  NIpEeAMETY
«AcTtpoHOMUS» (Hanee — ydeOHasl mporpaMma) NperHa3HadeHa ISl U3y4YeHUs
aToro yueOHoro mnpeamera B Xl krnacce yudpexaeHud o0Opa3oBaHUsA IpU
peanu3anru 00pa3zoBaTEIbHON NPOrPAMMBI CPEIHETO 0OPA30BAHUS.

2. B yueOHOU mporpaMMe Ha U3y4YEHHUE COACpKaHUS y4eOHOro mpeamMera
«AcTpoHOMUS» (Jajee — acTpOHOMHA) ompeneraeHo 34 yaca, B TOM 4YHUCIE
31 gac Ha mpoBeieHUE YUeOHBIX 3aHATUN B yueOHOe Bpems (1 dac B Heieno) u
3 yaca Ha MpOBEACHUE NPAKTUYECKUX YYEOHBIX 3aHATHI (HAOJIIOACHUS
HEBOOPY’KEHHBIM TJIa30M, B TEJECKON) BO BHeyueOHoe Bpems. Ilpu 3tom u3
31 vaca BeLAENIsAETCA 2 Yaca HAa IPOBEEHUE KOHTPOJIBHBIX pa0OT B MUCbMEHHOU
dbopme u 1 pezepBHBIH Hac.

KonuyecTBO y4eOHBIX 4YacoB, OTBEJEHHOE B Y4Y€OHOW MporpaMme Ha
U3YYEHUE COJIEPKAHUSA COOTBETCTBYIOLIEH TEMBI, ABJISETCA NpUMEPHBIM. OHO
3aBUCUT OT MPEANOYTEHUM TeAaroruyeckoro pabOTHUKAa B  BbIOOpE
NeAarornyecku  OOOCHOBAaHHBIX  METOJOB  OOyYe€HHSs U BOCHHUTAHMSL.
[legarornueckuii paOOTHUK HMMEET MpPaBO MEpPepacIpeaeiuTh KOJIMYECTBO
4acoB Ha M3y4YeHHE TeM B mpenenax 31 yaca, a Takke JONOJHUTH MEPEYEHb
JIEMOHCTpAIINI, YCTAaHOBJIECHHBINA B y4E€OHOM ITporpaMme.

3. Llenu u3yyeHust aCTpOHOMHUH:

OCO3HaHUE POJIM ACTPOHOMHUHM B NMO3HAHUU (PYHIAMEHTAIBHBIX 3aKOHOB
npupoasl U (POPMUPOBAHMU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI
MUpa;

O3HAKOMJICHHE C MeToJaMu To3HaHus BcenenHoil: HaOmoaeHue
ACTPOHOMHUYECKHMX SIBJIEHUM, WCIIOJIB30BAHUE IPOCTBIX AaCTPOHOMHYECKUX
UHCTPYMEHTOB;

OBJIaJICHUE OCHOBAaMHU CHCTEMAaTU3MPOBAHHBIX 3HAHUH O (PU3NYECKON
npupoae HEOECHBIX TeJl W CUCTEM, CTPOEHHMU U 3BojdouuU BceeneHHoi,
IPOCTPAHCTBEHHBIX U BPEMEHHBIX MaciTabax BceneHnHoil, Hanbosiee BaXkHBIX
ACTPOHOMHUYECKUX OTKPBITUSX, ONMPEACIUBIINX PA3BUTHE HAYKU U TEXHUKU;

OBJIQJICHUE YMEHUSIMU OOBACHATH BUJIMMOE IMOJOKEHHUE U JABUKEHUE
HEOECHBIX TeJ, ONPENeNsATbh MECTOIOJIOXKEHNE U BpPEMSI MO0 aCTPOHOMHYECKUM
OOBbEKTaM, HaBBIKAMU MPAKTHUYECKOIO  HCIOJIb30BAaHUS  KOMIIBIOTEPHBIX
NPWIOKEHUN JUIsl ONpEETeHUs] BUJIa 3BE€3IHOr0 He0a B KOHKPETHOM ITyHKTE
JUTSl 33JJaHHOTO BPEMEHU;

OBJIaJICHUE YMEHUSIMH MPUMEHSATH MOJIYYCHHbIC 3HAHUS JIJISI OOBSCHEHUS
ACTPOHOMUYECKHX SIBIGHUM W TPHUPOJHBIX TMPOILIECCOB, IOHUMATh UX
B3aMMOCBSI3aHHOCTH ¥ MPOCTPAHCTBEHHO-BPEMEHHbIE OCOOCHHOCTH;

(dopMHUpOBaHNE HABBIKOB HCIOJb30BAaHUS €CTECTBEHHOHAYYHBIX U
MaTeMaTHUYeCKUX 3HAaHUM i1 OOBEKTMBHOIO  aHajlM3a  yCTpOMCTBa
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OKPY’KaIOIIEeT0 MHUpa Ha MpPUMEpPEe JOCTIKCHHA COBPEMEHHOW acTpPO(U3HKH,
aACTPOHOMUHU U KOCMOHABTHKHU;

(opMHUpOBaHKE MIOHUMAHUS POJIU U MECTA YeJIOBEeKa BO BeeneHHo;

NpPUOOPETEHNE HABBIKOB B PELICHUU MPAKTHYECKUX KU3HEHHO BaXKHBIX
3aJlay, CBS3aHHBIX C UCIOJIb30BAHUEM ACTPOHOMUYECKUX 3HAHUI U YMEHHUI;

(dbopMHUpOBaHKE HAYYHOTO MUPOBO33PEHHUSI.

4. 3aaun U3y4eHus aCTPOHOMHUHMU:

dbopmupoBaHie 3HaHUNW 00 ACTPOHOMHUYECKOM COCTAaBJISIIOIIECH HAay4YHOU
KapTHHBI MHpa B BHJI€ ()aKTOB O COCTAaBE, CTPOCHUH, CBOMCTBaX HEOCCHBIX TET,
3aKOHOMEPHOCTSX UX JIBIKCHHS, (yHIaMEHTAIBHBIX 3aKOHOB, TCOPHUI;

pPa3BUTHE TBOPYECKUX KAYECTB JTUYHOCTH U MO3HABATEIHHBIX HHTEPECOB
yyaluxcsa B TNPOLIECCE YCBOCHUS 3HAHWM O DBceneHHOM W TPOBEICHUSA
ACTPOHOMHUYECKUX HAOIIOICHU;

pa3BUTHE CITIOCOOHOCTH CaAMOCTOSITENILHOTO MPUOOPETEHHSI HOBBIX 3HAHUM
10 ACTPOHOMUU B COOTBETCTBUH C MOSBIIAIONIMMUCS KU3HECHHBIMH 3a]]a4aMHU;

pa3BUTHE KOMIICTCHIIMM  yYaluxcs, TI03HABATEIbHBIX HWHTEPECOB,
WHTEJUICKTYJIbHBIX W TBOPYECKUX CIIOCOOHOCTEM B TIporecce H3ydeHUs
aCTPOHOMUH, BKJIa/Ia aCTPOHOMHH KaK HaAyYKH B IIPOTPECC [TUBUIU3AIINH;

¢opMupoOBaHHEe YCTaHOBKH Ha IMPOJOJDKEHHE OOpa30BaHMs B TEUCHUE
KU3HH,

OBJIQJICHUE YMEHHSIMU MPUMEHATH MOJyYCHHbIC 3HAHUSA JJIs1 OOBSICHEHUS
HEOECHBIX SIBJICHUM, HAOMIOIAaTh U ONUCHIBATH HEOECHBIC SBJICHUS U BUIUMOE
JBIDKCHHUE CBETHIT,

dbopMHUpOBaHKE YMEHHsI TMPOBOIAUTH MPOCTECHUINNE ACTPOHOMHYCCKHUE
HAOMIO/IEHUsI M pacyeThl, peliaTh acTPOHOMHYECKHE M acTpodU3MUecKHe
3a]1a4u;

dbopMupoBaHHE yMEHUS MPUMEHSATH TOJY4YCHHBIC 3HAHUS IS
MIPOJIOJDKEHMS] 00pa30BaHUs M CaMO00pa30BaHuUs;

BOCIIUTAHWE TOTOBHOCTU K peau3aliil CTPATeTUH YCTONYHBOTO
pa3BuTHs, YOEKIEHHOCTH B HEOOXOIWMOCTH WCIOJIB30BaTh MOTCHITUAT
aCTPOHOMHUH TIPU HW3YYEHWU TMPHUPOJBI, IOJOKHUTEIHHOTO OTHOIICHUS K
aCTPOHOMHUHU KakK CTpPyKTypooOpasywiieMy (akTopy o0O0IIe4eI0BeYECKOM
KYJIbTYPHI.

5. Pexomenayembie Bifbl y4eOHBIX 3aHSATUW W METOABI OOY4YEHUS U
BOCITUTaHUS, (POPMBI OpraHU3ANNHN O0YICHHS YUaITuXCs:

pa3HOOOpa3HbIe BHJBI Y4EOHOrO 3aHATHSA: YpOK  (YpOK-JEKIHS,
BHJICOYPOK, YPOK-KOH(MEPEHIINS, YPOK-HCCIICIOBAHNE, WHBIE BUJbBI YPOKOB C
UCTIOJIb30BAHUEM DJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB MO aCTPOHOMUHM,
COoIepXKaIlNX BHJCONMPE3CHTAMK W  OOydJaromue poOJuKH), ydeOHoe
MIPOCKTUPOBAHUE, HAOIIOICHNS, MHBIC BUIABI YICOHBIX 3aHATHIA;

pPa3HOOOpa3Hbie METOJbI OOYUYEHHS W BOCIUTAHWSA, HAINpaBJICHHBIC Ha
aKTHBU3AIMIO CAaMOCTOSITCIIBHOW ITO3HABATCIIBHOM JEATEILHOCTH YYaIuXCs
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(UrpoBBIE METOJIbI, METOJI MPOOJIEMHOr0 OOy4YEHHMs, METOJl MPOEKTOB, WHBIE
METOIbl OOYUYEHHUS ¥ BOCITUTAHUS ).

[lenecooOpa3HO UCMOJIB30BATh KOJUIEKTUBHBIC, TPYMNIOBBIC, MapHbIE U
UHANBUAYaIbHbIE (QOPMBI OpraHMU3alMi OOYYECHHs YyYalluXcsi Ha Y4YEOHBIX
3aHATUAX B LEISIX CTUMYJIUPOBAHUS UX YUEOHOU JESATEIHHOCTH MO OBJIAJCHUIO
3HAaHUSAMH, YMEHUSMHU, HaBBIKAMH, (POPMUPOBAHUIO KOMIIETCHIIUN, PA3BUTUIO
TBOPYECKUX CIOCOOHOCTEM.

@®opMbI, METOABI M CPEACTBA OOYYEHHUS M BOCIUTAHUS OMPEICISIOTCS
NEeAaroruyeckuM  pabOTHUKOM,  YUYUTHIBas  CIEAYIONIME  OCOOEHHOCTH
COJIepKaHusl aCTPOHOMUMU:

[IOCJIEIOBATEIBHOE OTPAKEHUE BAXHEHUIINUX BBIBOJOB COBPEMEHHOUN
acCTpOHOMHUU 00 HBOMIOLMHM BceneHHON M COCTaBISIONIMX €€ OOBEKTOB IpHU
U3JI0KEHUU MaTepHuaia O IPOUCXOKIACHUH TIAHET, 3B€3]1 U TAIAKTHUK;

JalibHENIIee yCUJIEHnE acTpOo(PU3NYECKO HaNpaBIEHHOCTH COJAEPKaHUs
IOCPEACTBOM  PAacCMOTPEHHs] U UCIOJIb30BaHMS  acTPOPU3NYECKUX
IKCIIEPUMEHTAIHBIX M  TEOPETHUECKHX 3HAHUM B  MPAKTUYECKOH |
MI03HABATEIBHOMN JCSITEIILHOCTH YEJIOBEKa;

BBIBEJICHHE HA TMEpPBBIA IJIaH COBPEMEHHBIX OSKCIEPUMEHTAJIbHBIX U
HAOJI0IaTEIHbHBIX METOIOB MOJTYUEHUSI aCTPOHOMHYECKHUX 3HAHUM;

pPacKpbITUE 3HAUYEHUS KOCMHYECKMX MCCIEHOBAaHUM i1 HAayKd M HX
IPAKTUYECKOE MCIOJb30BAHUE HA OCHOBE pE3yJIbTaTOB, JOCTUTHYTHIX 3a
NOCJIEAHUE TO/IbI;

paccMoTpeHre TprOOPOB, MCKYCCTBEHHBIX KOCMHUYECKHX ammnapaTtoB U
CTAHIIMI KaK CPEJICTB MOJIYICHUS] ACTPOHOMUYECKUX 3HAHUIA;

paccMOTpeHHE aCTPOHOMUYECKOTO 3HAHUS B HCTOPUYECKOM AacCIEKTe C
OMOpON Ha JOCTHXKECHHS (DU3MKKA B W3YYCHHUH MEXaHMYECKHX, ONTHYECKUX,
aTOMHBIX M SIIEPHBIX IMPOLIECCOB C HCIIOJIB30BAHUEM COOTBETCTBYIOLIUX
MaTeMaTHYeCKUX JOKa3aTeIbCTB U PacUETOB;

MOKa3 pOJIM BBIJAIOIIUXCS YUYEHbIX B CTAHOBJICHHMM M Pa3BUTUU
ACTPOHOMMYECKON HAYKH.

B npomecce wu3ydeHuss acTpoHOMUHM 0co00€ MECTO OTBOJAUTCSA
JEMOHCTpALUsAM, NPAKTUYECKUM 3aHSITHSIM, PEUICHUI0 aCTPOHOMUYECKUX MU
acTpou3MUECKUX  3ajad, OpraHu3alud  MPOEKTHO-UCCIIE0BATENbCKOM
JeSITEIbHOCTH. O6opynoBanue TUTSE IPOBEICHUS J€MOHCTpaui
NeAarornyeckuii paboTHUK OMpENeNseT C YYEeTOM peajbHBIX BO3MOXKHOCTEH
yupexaeHus: 00pa3oBaHusl.

PekoMeHyeTcss  MCMONB30BaTh  KOMIBIOTEPHBIE  MYJbTUMEIUIHBIC
SHIMKJIONICIMW W mpwioxenus (Hanpumep, RedShift), rmobanpHyro
KOMITBIOTEPHYIO ceTh MIHTepHET, BUI€03aMNUCH TIepeiay CeI[MaIbHbIX HayYHbIX
KaHaJOB TEJEBUACHUS U Jpyrue MCTOUYHUKH uHbopmarmu. llenecooOpazno
noceaTh MIaHeTapuil U aCTPOHOMUYECKYIO 00CEepBAaTOPHIO, pacrojiararomime
MIMPOKUMHU BO3MOXKXHOCTSIMU JIEMOHCTPAIIUU HEOCSCHBIX SIBIICHUH.
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@®opMbI, METOJBI W CpeACTBa OOyYEHUsS] W BOCIUTAHUSA, CHOCOOBI
JEATEIbHOCTH YYalllUXCSl PEKOMEHJIYETCSl TAaKXKe OMPENEesiTh C YYETOM HUX
CIIOCOOHOCTEHN, UHTEPECOB, MPO(ECCUOHATILHBIX HAMEPEHUH 1 MO3HABATEIIHLHBIX
BO3MO>KHOCTEM.

6. ConmepkaHne acTpOHOMHH, OCHOBHBIE TpEOOBaHUS K pe3yjibTaTam
y4eOHOM JAESATENbHOCTH Y4YalllUXCS [0 acTPOHOMHUU KOHIIEHTPUPYIOTCA B
y4eOHOM ITporpaMMme 1o CIEIYIOUUM COAEPKaTeIbHBIM JIMHUSIM:

METOJIbl U  OCHOBbI ACTPOHOMHUYECKUX  HCCIICIOBAaHUN, OCHOBBI
MPAKTUYECKOW aCTPOHOMHH U acTpodu3uKu (HAMpaBlICHbl HA O3HAKOMJICHUE C
OCHOBHBIMU METOJIAMH TOJIyYEHHUSI aCTPOHOMUYECKOTO 3HAHUA);

ACTPOHOMMUYECKHE TeEJa, CUCTEMbI, MX CBOMCTBA U B3aUMOJCHUCTBUE
MeXay HuMmH (oOecrieunBaeT (popMHpOBaHHWE 3HAHUH O  CTPOCHUH
ACTPOHOMUYECKUX TEJT U UX CUCTEM);

CTpoeHHE U 3BoOIUS BcenenHoit m ee mojacucteM, (Guiaocodcko-
MHUPOBO33PEHYECKUN AaCHEKT acCTPOHOMHUM (3HAKOMHT C 3BOJIIOIUOHHBIMU
nporeccamu Bo BeeneHHnoit);

ACTPOHOMHUYECKHE aCIEKThl KU3HEJEATCILHOCTH 4YeJIOBEKa, pPa3BUTHE
KOCMOHAaBTHUKHU, II€JIb U TEPCHEKTUBBI OCBOeHUs Bcenenuoit (popmupyer
MpEJICTAaBIICHUE O POJIM U MECTE uesioBeKka Bo BceneHHo).

7. O)kumaemMble pe3yabTaThl U3YUYEHHS] ACTPOHOMHUH:

7.1. TMYHOCTHBIE:

OCO3HAHHbBIE MPEACTABICHHUS O MPUHLHUIUAIBHOW pPOJM ACTPOHOMHUHU B
Mo3HaHUW  (yHJIAMEHTAJIbHBIX  3aKOHOB  TPUPOJABl W  (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MHUpA; POJIU U MECTE UeJIOBEKa
Bo BceneHHou;

YMEHUE MPUMEHATh ACTPOHOMHUYECKHUE 3HAHUS B KU3HU (OpPUEHTUPOBKA
M0 CO3BE3/IUSIM, OCMBICIIEHUE CUCTEM CUETa BPEMEHHU, KaJCHJAPHBIX IIUKIIOB U
Apyroe);

yOeXJICHHOCTh B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB TMPUPOJLI U HX
MCIIOJIb30BaHUsI Ha 0JIaro pa3BUTHS YEJIOBEUECKON IIUBUIIU3AIUY;

OCO3HaHHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO
yCHenHon MpodecCuoHaIbHON U COITMAIbHO 3HAYMMOM JeATeIIbHOCTH;

7.2. MeTanpeIMeTHBIE:

OCO3HAHHBIC TMPEJCTABICHUS O TOM, YTO B TMPOIECCE MO3HAHUSA
OKpY)Xalolllero  MUpa  aCTPOHOMHSI  MCIOJIB3YeT  TEOPETUYECKHE U
HaO0JII0/1aTeNIbHBIE METOIbI UCCIICIOBAHUS;

YMEHHE HCIOJIb30BaTh €CTECTBEHHO-HAYYHBIE M OCOOEHHO (PU3UKO-
MaTeMaTU4YeCKue 3HaHus  JUIsi  OOBEKTMBHOIO  aHallu3a  YCTPOMCTBA
OKpY>KaloIllero MUpa Ha MPUMEpPE TOCTHXKEHHH COBPEMEHHOM acTpO(PU3MKH,
aCTPOHOMHUHU U KOCMOHABTHUKH;

7.3. npeIMETHBIE:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUN O €IMHCTBE (U3MYECKUX 3aKOHOB,
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JNEUCTBYIOIMX Ha 3emie M B Oe3rpaHnuHOl BceneHHOW, O HENpEpBHIBHO
MPOUCXOJIAIICH HBOJIOLNAM HAIIECW TIIAHEThl, BCEX KOCMHYECKUX TEI U HX
CHCTEM, a Tak)xe camol BceneHnHoi;

BJIaJCHUE  HAOMIOAATENbHBIMM M TNPAKTUYECKUMHU  HaBBbIKAMU
(MCTIOJIb30BaHUE  ACTPOHOMHUYECKUX  HMHCTPYMEHTOB, TMpPEICTaBICHUE U
apryMeHTalus pe3yJbTaTOB HAOIIOCHUN).

['JIABA 2
COHEPXXAHUE ACTPOHOMUH. OCHOBHBIE TPEBOBAHIA K
PE3VJIbTATAM YUEBHOU AEATEJIbBHOCTHU YHAIINXCA

Tema 1. BBegenue (1 gac)

[Ipeamer  actpoHoMuu. BosnukHOBeHume  actpoHomuu.  OOmiee
npejcTaBlIeHre 0 MaciiTabax u cTpykrype Bcenennoit. Pa3genst actpoHomum.
AcCTpoOHOMHYECKHE HAOIIOJeHN. 3HAaYeHHWE acTPOHOMHHM U €€ pOJb B
GbopMUPOBAHUM MHUPOBO33pEHUS. MECTO acTpOHOMHUHM CpEeAu APYTHX Hayk.
Bxan Ge1opycckux y4eHbIX B Pa3BUTHE aCTPOHOMUH.

JlemoHcTpauuu:

KapTa U aTjiac 3Be3HOro Heba, 3BE€3AHBIN TJI00YC;

doTorpaduu (craias1) o6cepBaTOPHI B TEIECKOIIOB;

IIKOJIBHBIN TEJIECKOIL.

OCHOBHBIE TPEBOBAHU A
K PE3VJIbLTATAM YUYEBHOU JTEATEJIBHOCTU YHAIINXCA
Yyamuecs
AMEIOT MPEICTAaBICHUE O B3aMMOCBSI3M PA3BUTUSA ACTPOHOMHM C
pa3BUTHEM APYTUX HAYK U OOLIUM ITPOrPECCOM LIMBUIIM3AIINN;
3HAIOT ¥ ITIOHUMAIOT:
00OBEKTHI TTO3HAHUS ACTPOHOMMH;
0COOCHHOCTH Pa3IUYHBIX Pa3/eI0B aCTPOHOMUMU;
0COOCHHOCTH aCTPOHOMHUYECKUX HAOJIIOICHU;
YMEIOT pa3inyaTh OCHOBHBIC 3a/1a4M Pa3/ieIOB aCTPOHOMMUMU.

Tema 2. OCHOBBI PAKTUYCCKOM acTpoHOMUU (4 vaca)

Kaprtuna 3Be3qH0r0 HeOa. Co3Be3aus U sipkue 3Be31bl. Mudonmorunieckue
OCHOBBI Ha3BaHUU co3Be3aui. [loHATHE 0 3BE3IHBIX BEINUMHAX.

Hebecnast cdepa. OCHOBHBIC TOUYKH, JUHUM W TUIOCKOCTU HEOECHOU
cepbl. CyTouHOE ABUIKEHHUE CBETHIL.

['opuzoHTanmbHasT M HKBATOpPUAIbHAsE CUCTEMbl KOOPJUHAT. 3BE3JIHBIC
KapThI U aTJIaCHI.
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Bricora cBeTmiia B KyapMuHaIuu. KapTuHa CyTOYHOTO JIBUXKEHUSI CBETHII
Ha pa3Heix muporax. Omnpenenenue reorpaUuecKod  MUPOTHI IO
ACTPOHOMUYECKUM HAOJIOJICHUSIM.

N3mepenne BpeMeHu. FICTUHHBIE U CPETHUE COJTHEYHbBIE CYTKH.

Omnpenenenne  reorpauyueckoil  JOATOTHI MO  ACTPOHOMHUYECKUM
HaOmoAeHusIM. JleTocuncienue u KajleH1aph.

JlemoHCcTpanumu:

n300pakeHME 3BE3/IHOTO Heba Ha KapTax U arjacax;

CXEMbI HEKOTOPBIX CO3BE3AUN ¢ Haubosee IPKUMHU 3BE37aMu;

OCHOBHBIC TOYKH, JJUHUU U TJIOCKOCTH HEOECHOU cdephl Ha MOJCINSIX U
3BE3/IHBIX KapTax;

NPOCTENIINEe aCTPOHOMUYECKHE METOJbI OMpeaesieHUus TeorpapuyecKux
KOOpAUWHAT.

OCHOBHBIE TPEFOBAHUMA

K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAILLIXCS

Yyamuecs

UMEIOT TIpejicTaBiieHue o (00):

MPUHIMNAX, JIeXKAIMX B OCHOBE pazjeieHus HeOecHoM cdeprsl Ha
CO3BE3/US;

OCHOBax CueTa BPEMEHU;

Pa3IUYUAX MEXKIY MOHITHUSIMU CHUCTEM CYE€Ta BPEMEHHM — HCTHHHOTO,
CPEIIHETO COJTHEYHOTO, MOSICHOT0, CE30HHOTO U BCEMUPHOTO;

MPUHIUIIAX TOCTPOCHUS KAJIIEHAAPEN;

3HAIOT ¥ TIOHUMAIOT:

OCHOBHbBIE€ TOUKHU U KpyTH HEOeCHOM cephl;

0COOEHHOCTH aCTPOHOMUYECKHUX HAOIOICHU;

ACTPOHOMHUYECKHE CIOCOOBI OmpeereHus: reorpaduueckoil MUPOThl U
JIOJITOTHI;

MPUYUHBI BUAUMOTO nBMKeHUs: CoHIa, ApyTrux 3Be31, JIyHBbI;

IPUYHHBI CMEHBI BPEMEH T0J1a;

OCHOBHBIE CHCTEMBI HEOSCHBIX KOOPIUHAT;

YMEIOT:

OMpeaeIsSITh BUAUMOCTh 3Be3]] (co3Be3auii), Conunia, JIyHbl Ha 3a1aHHYIO
JaTy U BpeMsl CYTOK C TIOMOIIIBIO MOABMKHOM KapThl 3B€3HOTO HEDA,

HaxoAuTh Ha HeOe HamOosee spkue 3Be3anl (Cupuyc, Apkryp, Bera,
Amnrtapec, berenwreiize, Purens, Ilonsipnas 3Be3ga U JApyrue 3BE3lbl) H
CO3BE3/1US;

WCII0JIB30BaTh 3BE3AHYIO KapTy ISl CYMTHIBAHUS KOOPJHWHAT 3BE31 U I10
3aJIaHHBIM KOOPJIMHATAM YKa3bIBaTh IMOJIOKECHHE 00BEKTA;

pemarh 3agadd  C  MCIOJIB30BAaHWEM COOTHOIICHHS, CBS3BIBAIOIIETO
reorpaYecKyt0 MIUPOTY MecTa HaOMIOEHUs] ¢ BBICOTOM CBETWIA B



KYJbMUHAIIUA U €70 CKIIOHCHUEM;
BIIAJICIOT MPAKTUYECKUMHU YMEHUSMH OPUEHTUPOBKH Ha MECTHOCTU IO
Conniy, npyrum 3Be3nam, Jlyxe.

Tewma 3. JIBmkeHne HeOecHBIX Te (6 4acoB)

Bunumoe nsrkeHne 1uia”eT. CyIIHOCTh TE€IUMOLEHTPUYECKON CHCTEMBI
Konepunuka.  OObscHeHME  NETIEOOpPa3HOrO0  JIBJKEHHMsS]  IUIAHET B
reJIMOUEHTpUYecKor cucteMe. CTAaHOBIEHHE M PACHPOCTPAHEHHE HAYYHOTO
MupoBo33peHust o cucteMe mupa (I'. [Nanuneit, Y. Kernnep, M. B. JlomoHOCOB 1
JIpYTUE yUEHBIE).

[lonsiTue o0 KOH(pUrypanusix IUJIAHET, COEIUHEHUSX, AJIOHTALMSIX,
OpOTUBOCTOSIHUSIX. CHIEpUYECKUd W CUHOJWYECKUH Mepuoibl oOpalleHus
wia”eT. opmyiia CBSI3U MEXKy CUHOJIMYECKUM U CUAECPUUECKUM NIEPUOIAMH.

Bunumoe romooe aBwxkenue Comnua. 3oauak. CyTOYHOE JBUKECHHUE
ConHua Ha pas3nuuHbIX mHpoTax. Bummmoe newxenue Jlynsl. @assl JIyHBI.
ConHeuHbIe U JTYHHbIEC 3aTMEHUSI.

3akonbl Kemnepa. 3akoH BcemMupHOro TsaroteHus Hprotona. Ilonsatne o
HEOECHOI MEXaHUKE.

Yrounenue 3akoHoB Kemnepa HeroToHOM. OmnpenenieHre Macchl 3€MIIH.
Omnpenenenue Mmacc HebecHbIX Ten. Onpenenenue maccel CoJHIIA.

Omnpenenenue pazmepoB u Gpopmel 3emiu. ['pamycHbie n3MepeHus.

['opusoHTaneHbiil  napamwiakc. OmnpeneneHue paccTOSTHUM — METOJI0M
TOPU3OHTAILHOIO Mapajuiakca. PaauonmokauvoHHbld MmeTon. OmnpeneneHue
pa3zmepoB Tea COTHEUHON CUCTEMBL.

Kocmuueckue ckopoctu. YnceHHbIE 3HaUY€HUS KOCMUYECKUX CKOPOCTEN
s 3emud. OpOUTHI KOCMHMUYECKHMX ammnaparoB. J[BH)KeHHE HCKYCCTBEHHBIX
cnyTHUKoB 3emuid. OpOuTa mojera KOCMHUYECKHX armapaToB Ha Mapc 1o
ONTUMAJIbHON Tpaekropuu. IlpoOieMbl W TNEPCHEKTUBBI KOCMHUYECKUX
VCCIICIOBAHUM.

JlemoHcTpauuu:

cxema ctpoeHus mupa no KonepHuky;

doTorpadpuu WIH MOJICNIA  YTIIOMEPHBIX ACTPOHOMHUYECKHUX
UHCTPYMEHTOB;

BUJIMMOE W WCTUHHOE JBWKCHHE IUIAHET Ha JMHAMUYECKHX MOJEISIX,
3BE3JHBIX KapTax W Ta0JINLAX;

HECOBIIaJICHUE MPOJOJIKATEIBHOCTH CHHOJIWYECKOTO U CHIIEPUUYECKOIO
NEpUOI0B OOpAILICHHUS TIIAHET;

roauyHoe apmxeHne ColHIa Ha MOJIESAX U 3B€3HBIX KapTax;

0COOEGHHOCTM  cyTouHOro  jBwkeHuss CoJHIa Ha  Pa3IM4HbIX
reorpauyecKux MUpoTax;

asuxenue JIyHol u ee asbi;
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CXEMbI COJTHEUHBIX U JIYHHBIX 3aTMEHHUM;

CX€Mbl W BHEIIHWM BHJ KOCMHYECKHX allapaToB Pa3IuyHOrO
Ha3HAYCHUS;

CXEMbI OpOUT KOCMHUYECKHUX alllapaToB Pa3IMYHOTO Ha3HAUCHUS.

OCHOBHBIE TPEBOBAHHIA

K PE3YJIbTATAM YUYEBHOU AEATEJIBHOCTU YYAIIIUXCS

Yuamuecs

HMMEIOT MPEACTABIIEHUE O:

3aKOHOMEPHOCTSX CTpoeHUs! COTHEUHOM CUCTEMBI;

MPUHIUIIAX IBUKCHUS IIAHET;

3HAIOT ¥ TIOHUMAIOT:

coctaB COJTHEYHOMN CHUCTEMBI;

CYIIHOCTb TEIHUOLCHTPUUECKOM CUCTEMBI MHUPAa W HCTOPHUYECKHUE
MPEANOCHIIKY €€ CO3/1aHHUS;

MIPUYMHBI U XapakTep BUAMMOro ABrxeHust CosHia, miaHeT u JIyHsr;

MIPUYUHBI CMEHBI (Pa3 JIyHBI;

YCJIOBHUS HACTYIUIEHUS] COJTHEYHBIX Y JTYHHBIX 3aTMECHUI;

3aKOHBI JBUKCHUS TIJIAHET U UCKYCCTBEHHBIX HEOECHBIX TET;

€IUHULIBI U3MEpEeHUs paccTOsTHUM B COTHEUHOU CHCTEME;

CIIOCOOBI OTpeeTICHUs] pa3MepOB, MAacChl 3eMJIM W HEOCCHBIX Tel U
pPACCTOSIHUN 10 HUX;

OCHOBHBIE JTamnbl Pa3BUTHUS KOCMOHABTHUKH, OCBOCHHUS W U3YUYCHUSA
4ye10BeKOM COTHEYHOUW CUCTEMBI;

YMEIOT:

paccuuThIBaTh paccTosiHUS 10 Tead COJIHEYHOM CUCTEMBI 10 U3BECTHOMY
TOPU30HTATLHOMY MTAPAILIAKCY;

ONPENENATh YCJIOBUS BUIMUMOCTH IUIAHET C UCIIOJb30BAHUEM KOOPAWHAT
IUIAHET Ha 3aJJaHHOE BPEMS;

OTJINYATh TUTAHETHI OT 3BE3]] Ha 3BE3THOM HEO¢E;

peniaTh 3a7a4u ¢ MpUMEHEHHEM (POPMYJIbI, CBSI3bIBAIOIIEH CHHOANYECKUM
U CUJIEpUUYECKUM MTepUo/Ibl OOpallleHus TIIaHET;

pelIarh 3aja4n ¢ NpUMEHEHUEeM 3akoHOB Keruiepa n 3akoHa BCEMUPHOTO
TSTOTEHMUS,

BJIQJICIOT MPAKTUYECKUMH YMECHUSAMU

ompenensath pasMmepbl Tea COJHEYHOM CUCTEMBI 10 HX BHIAWMBIM
pa3MepamM M U3BECTHOMY PACCTOSHUIO;

MPUMEHSTh CIPABOYHUKH, IIOJIBUKHYIO KapTy 3BE3JAHOTO Heba s
OTIPE/ICJICHUS YCIOBUM MPOTEKAHUS SIBICHUM, CBSI3aHHBIX C oOparieHueM JIyHsb
BOKPYT 3€MJIM U BUJMMBIM JBH>KEHUEM ILJIAHET.
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Tema 4. CpaBHUTENIbHAS TIAHETOJOTHUA (5 4acoB)

Ocobennoctu  ctpoenust COJNHEYHOM CHUCTEMBl. 3aKOHOMEPHOCTHU
CTPOEHHUSI M XUMHUUYECKOT0 cocTaBa Ten CoyiHeuHOU cucTeMsbl. [Iponcxoxnenue
Conmneunont cucrembl. l'unore3st Kanta wu Jlammaca. OCHOBHBIE 3Taribl
BO3HUKHOBeHHS CostHeuHOUM cucTeMbl o Teopuu O. 0. [HImupara.

[TonsiTue o mianeTax u cnyTHUKax. CpaBHUTEIbHBIEC Pa3MEPhI IIAHET.

[Tmanetsl 3eMHuo# rpynmbel (Mepkypuii, Benepa, 3emis, Mapc). OOmiue
XapaKTEepUCTUKH IUIAaHET 3€MHOW Trpynmbl. BHyTpeHHee CTpOoeHHE IUIaHET
3eMHOM TpymIibl. [loBepXHOCTH TIaHET 3eMHOM TpymIbl. ATMOC(Epsl TIaHeT
36MHOM T'PYIIIIBI.

[Inanetrei-rurantel  (YOmurep, CatypH, Ypan, Hentyn). ATmocdepsl
IJIaHET-TUTaHTOB. BHYyTpeHHee cTpoeHue mianeT-rurantoB. Komblia.

Jlyna. CnytHuku mianer. @usndeckue ycnoBus Ha JlyHe. CrnyTHHKH
MJIAaHET-TUTAaHTOB.

Maneie tena ConiHeuHOU cuctembl. KapnukoBbie MiuaHeTbl. ACTEPOUIBI.
OpOuTsl acTepougoB, MOHATHE O MOSACAX ACTEPOUIOB, pa3MEPbl ACTEPOHUIOB.
Mereoputbl. KoMeTbl, rHnoTe3pl UX IMPOUCXOKICHUSA. METCOpPHBIE MOTOKH.
[IpoucxoxaeHne METEOPHBIX TOTOKOB.

JlemoHCTpanumu:

doTorpaduu mIaHeT, KOMET, KOJICI] U CITyTHUKOB TUTAHET 110 Ha3€MHBIM U
KOCMHYECKHM HAOIIOICHHSM;

doTorpaduu 3emiau ¢ 60pTa OpOUTATIBLHBIX CTAHIIHM;

pasnuunbie PopMbl pebeda JIYHHOU MOBEPXHOCTH;

OCHOBHBIE BHJIbl METECOPUTOB.

OCHOBHBIE TPEBOBAHUIA

K PE3YJIbTATAM YUEBHOU JIEATEJIBHOCTHU YUAIIIUXCS

Yyamuecs

HUMEIOT IIPEACTABIICHUE O:

paznuuusax Ten CoJIHEYHOM cHUCTeMbl N0 (PU3MYECKUM CBOWCTBaM U
XUMHUYECKOMY COCTaBY;

npOUCXO0KIeHUN COJTHEYHON CUCTEMBI;

3HAIOT U IIOHUMAIOT:

CTpOeHUE U (PU3NUEeCKue XapaKTepUCTUKH Tu1aHeT CONHEYHOM CUCTEMBI;

OTJIUYUTENbHbIE 0COOCHHOCTH IJIAHET PA3HbBIX TPYIII;

¢usznyeckue XapakTEPUCTUKH aCTEPOUAOB, KOMET, METCOPUTHBIX U
METEOPHBIX TEII,

BJIQJCIOT NPAKTUYECKUMH  YMEHMSIMH  pabOThl CO  CIPaBOYHOM
JUTEPATYPOU MpU MPOBEAECHUN HAOIIOACHUH.
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Tema 5. Metoas! ucciieoBanus HeOecHBIX Tel (3 Jaca)

DJIEKTPOMAarHuTHOE u3iIydeHue. lccmenoBanue 3I€KTPOMArHUTHOIO
u3iydeHus: HeOecHbIX Tei. IIpomyckanwe 3emMHON aTMoc(epoil pa3IudHBIX
BUJI0OB U3JIyUYCHUM.

XapakTEepUCTUKU ONTHYECKUX TEJIECKOINOB. Buaumoe yBenuyeHue,
paspemaroiias cnocooHocts. [Iponunaromast cuna. Panuoreneckonbsl. OObEKThI
u3yueHuss  paaumoacTtpoHomuu.  Pamuountepdepomerpel.  KpynHeitne
Teneckonbsl mupa. BHearmochepHas acTpoHomusa. BakHeilune u3 Hay4dHBIX
3a/1a4, penaeMbIix BHEaTMOC(HEPHOU aCTpOHOMMUEH.

CnekTpanpHblii aHaIU3 B aCTPOHOMUM. Bunbl criekTpoB. CnieKTpasabHbIC
npuOopsl. XUMHYECKHI cocTaB HeOeCHBIX Ten. PacmpeneneHue sHeprum B
crekTpax HeOecHbIX Tenl. 3akoH cmenieHuss Bwuna. 3akon Credana —
bonwsimana. D¢ dext Jlomnepa.

JlemoHCTpanum:

doTorpaduu U CXeMbl COBPEMEHHBIX KPYIMHEUIIMX TEIEeCKONOB U
PaguOTENECKOIIOB;

CIIEKTPBI PA3JIMYHBIX HEOECHBIX TEJ.

OCHOBHBIE TPEBOBAHUIA

K PE3YJIbTATAM YUYEBHOU JESATEJIBHOCTU YUAIIIUXCS

Yyamuecs

UMEIOT MPE/ICTaBIICHUE O:

Pa3TMYHBIX JUAIa30HAX AJICKTPOMArHUTHBIX BOJIH,

NPUHIMIIAX PabOThl W Ha3HAYCHWH PAJAMOTENIECKOIa, CIEKTPaIbHBIX
puOOpOB;

3HAIOT ¥ TTIOHUMAIOT:

3aBUCUMOCTh CIEKTpa U3IYyYEeHHs OT TEeMIepaTyphl, IUIOTHOCTH U
XUMUYECKOTO COCTaBa U3IYYalOIInX TeT,

BJIUSIHAE OTHOCUTEIHLHOTO JBUKEHHUS TEJI Ha CIEKTP PErHUCTPUPYEMOTO
U3ITy9ICHMUS;

PUHITUIIEI pa0OTHI ¥ HA3HAYCHHE ONTHYECKUX TEJIECKOIIOB;

YMEIOT OIIPEICIIATH:

M3MEHEHUE JIJIMHBI BOJIHBI M3TyueHus BeienacTeue addekra Jlomiepa;

YBEJIUYCHHUE IIKOJIHHOTO TEJIECKOIa,

BIQJCIOT MPAKTUYECKUMHU  yMEHHUSIMH paboOThl ¢ HEOOIBIIMMU
ONITHYECKUMU TEJIECKOTIAMH.

Tema 6. Connuie — nHEBHAs 3Be3/a (2 yaca)

Connue kak 3Be3na. Oommue ceegenus o Coinnie. CBeTumMocTh. CIieKTp U
XMMHWYECKUA CcOcCTaB. Temmeparypa. BHyTpeHHee CTpoeHHE W HCTOYHHKH
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sHeprun CoJHIA.

Ctpoenue coaHeuyHorl armocepnl. Dotochepa. Buemnuwe ciou
atMocepbl: xpomochepa W KOpoHa. MarHuTHbIE TIOJSI U aKTUBHbBIC
obpazoBanus Ha CoJHIIE.

Bmusaue ConHna Ha ku3Hb 3emMiid. VIHTEHCHBHOCTBH  COJTHEYHOTO
U3JIydeHUus: BHE onTtudeckoro auama3zoHa. ComHeunbli Berep. CosHeuHO-
3€MHBIE CBSI3H.

JlemoHcTpanuu:
Connue: ¢orocdepa, naTHa, TrpaHyJsUs, NPOTyOepaHIbl, BCIBIIIKH,
KOPOHA;

CHEKTPHI U cieKTporpaMmmbl CoHIA.

OCHOBHBIE TPEBOBAHM A

K PE3VJIbTATAM YUEBHOU JNEATEJIBHOCTHU YUAIIMXCA

VYyammecs

HUMEIOT TpejcTaBieHue o (00):

npuoputeTHord posin CoJiHIITa BO BCEX MPOIECCax, MPOUCXOASAIIUX B
CoJtHeYyHOM cucTeME;

rncTouyHukax 3Hepruu ConHIa;

3HAIOT ¥ IOHUMAIOT:.

CTpoeHHe, (PU3HYECKHe  XapaKTEPUCTHKH, OCHOBHBIE  IPOIIECCHI,
npoucxojdimue Ha CoHIIE;

BJIMSIHUE COJIHEYHOW AaKTUBHOCTH HAa COCTOSIHME 3€MHOM aTtMocdepsl u
MarHuTocQepsl;

BIUSHUE (PU3MYECKUX TIpoleccoB, mpoucxonasmux Ha ComnHie, Ha
YCJIOBUS KU3HEICATEIIbHOCTH YEJIOBEKA Ha 3eMJIE;

YMEIOT OIpENeNiaTh YpPOBEHb akTUBHOCTH CoiHIIA 1O HAOIIOACHUSM
COJIHEYHBIX ITSITEH,

BJIAJICIOT MPAKTUICCKUMH YMECHHUSMH HAOJIOJICHUS COJHEYHBIX IIATCH B
IIKOJbHBIA ONTHYECKUN TEIECKOII.

Tema 7. 3Be3npl (5 yacoB)

OCHOBHBIE XapaKTEPUCTUKHU 3Be37. OnpenesieHue pacCTOSIHUK A0 3BE3/I.
[TonstTue o rommunom mapasiakce. Ilapcek, cBeroBou roa. Buaumas wu
a0COJIIOTHAS 3B€3AHbIE BEIMYUHBI. CBETUMOCTD 3BE3I.

Temneparypa 3Be3n. CnexktpanbHas kiaccudukaius 3Be3n. Pa3zmepsl
3BE3]I.

JIBoMHBIC 3B€3/bl. THUIIBI IBOMHBIX 3B€3/l. 3aTMEHHO-IIEPEMEHHBIE 3BE3/IbI.
CneKkTpalibHO-/IBOMHBIE 3BE3/bl. ACTPOMETPUUECKUE JBOMHBIE 3BE31bl. Macca
3BE3]I.
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OBOJIIOLNS 3BE3]I. Juarpamma «CTEKTP — CBETHUMOCTDY.
[TocnenoBarenbHOCTH. PoXaeHuWe 3Be3l. DBOJIIOLMOHHBIC IEPEMEIICHUS.
Koneunrie cTauu 3Be3/1.

Hecraunonapueie 3Be3apl. I[lynbscupyrommume 3Be3apl. HoBbie 3Be3fbl.
CBepxHOBBIE 3Be3/1bl. UEepHBIE JIBIPHI.

JlemoHCTpanuu:

CIIEKTPHI U CIIEKTPOTPAMMBI 3BE3];

IarpaMma «CIEeKTpP — CBETUMOCTBY;

bu3nYecKre XapaKTepUCTUKH 3B€3]] U UX B3aUMOCBSI3b;

rpad¥Ku U3MEHEHUS] BUJIMMOM SIPKOCTH MEPEMEHHBIX 3BE3Jl Pa3IUUYHBIX
THUIIOB.

OCHOBHBIE TPEFOBAHUA

K PE3VJIbTATAM YUYEBHOU JEATEJIBHOCTU VUAIIIUXCS

Yuamuecs

HUMEIOT TpejicTaBieHue o (00):

MPUHIIAIIAATIEHOM OTJIMYMH (U3UYECKOTO CTPOCHHS 3BE3]l M IUIAHET;

ATamnax 3BOJIIOIUH 3BE3]T;

3HAIOT ¥ TIOHMMAIOT:

SIMHUIIBI U3MEPEHUS PACCTOSTHUM B aCTPOHOMUMU;

CIIOCOOBI OTIPEIETICHUS PACCTOSIHUM 10 3BE3]T;

IMPUHIINIBI KIacCU(DUKAITUN 3BE3T;

MIpUMEPHI OCHOBHBIX (PU3MUYECKUX XapaKTEPUCTHK 3BE3] B CPAaBHEHUHU C
xapakrtepuctukamu CoJHIa;

YMEIOT:

BBIYHCIIATh PACCTOSHUE 1O 3BE3J 1O HW3BECTHOMY TOIUYHOMY
napajiakcy;

pemarh 3aJadyd C MCIOJIb30BAHWEM COOTHOIICHHUS MEXIY pa3MepaMu,
CBETHMOCTBIO M TEMIIEPATYPOH 3BE31*;

BIAJCIOT TPAKTHYECKUMH YMEHUSIMH KIacCH(HKAIMK  3BE31 10
CIEKTPaJIbHBIM KJIaccaM.

Tema 8. Ctpoenue u 3Bosronust BeenenHoit (5 yacoB)

Hama Tamaktuka. Crpykrypa ['anmakTtuku. 3BE3JHBIE CKOIUJICHUS.
JIBmxkenue 3Be3. JlydeBasi, TaHT€HIMAIbHASI U MPOCTPAHCTBEHHAS] CKOPOCTH.
JBmxxenne ConnHna B ['amaktwke. Ilonstue o Bpamenuu 3Be3q u CoJiHIA
BOKpYT sjpa ['anaktuku. Mexx3Be3HbIC Ta3 U bLIb.

OO6pazoBaHue 3Be3]1 B Ta30MbUIEBBIX TYMaHHOCTAX. KocMuueckue ayuu u
paauOU3TyYEHHUE.

3Be3AHBIE CUCTEMBI — TaJIJaKTUKHM. THUNBI rajakTuk. PaccTostHue 0
rajakThk. Maccel ranakTuk. ['alakTUKY ¢ akTUBHBIMU sijipamu. KBazapel.
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Pacmmupsiromasicss  Bceeniennad.  [IpoctpaHCTBEHHOE — pacripeneiieHue
raakTuk. KpacHoe cMmemienne. 3akoH Xa00ma. PenukToBO€ H3IydEHHE.
Mopaenu Beenennou. Bomonus BeeneHHo.

JKuznb 1 pazym Bo BeenieHHOW. AHTPOITHBIN TPUHIIMIL.

JlemoHCcTpanuu:

doTorpaduu 3Be3AHBIX CKOTUICHHM, TYMAaHHOCTEH, TAIAKTUK Pa3IUYHBIX
THUIIOB;

cxema CcTpoeHus ['anakTuku;

cxema «pa3z0eraHusy rajJakTHK.

OCHOBHBIE TPEBOBAHUMA

K PE3YJIbTATAM YUEBHOU AESATEJIBHOCTU YYAIIIUXCS

Yuamuecs

UMEIOT TIpeCTaBlIeHHUE O (00):

KpynHoMacITabHOU CTpyKType BeenenHoit;

OCHOBax COBPEMEHHBIX TMPEJCTABICHUNH O CTPOCHUU U SBOJIOIUU
Bcenennoi;

OTHOCUTEIHLHOM JIBU)KCHUU TaJaKTHK;

3HAIOT U MOHUMALOT:

cocTaB, (popMy U MpUMEpPHBIC pa3Mepbl [ aTaKTUKY;

JIIBMIKEHUE 3Be3]1 B I anakTuke;

BHEIITHUH BUJT U KJIaCCU(PUKAITNIO TaJlaKTHK;

MIPUMEPHBIEC pacCTOSAHUS B ["aakTUKe U 10 OMMKANUIITNX TATaKTHUK;

YMEIOT:

OOBSICHATH POJIb U OTBETCTBEHHOCTD UEJIOBEKA 3a COXPAHEHUE U PA3BUTHE
’KU3HU Ha 3eMIIe;

pemarh 3a7a4i ¢ MpUMEHEHUEM 3aKoHa Xa00ma™;

BJIAQJCIOT TPAKTUYSCKUMU YMEHUSIMHU KjIacCHU(PUKAIMKA TaJlaKTUK IO
BHEIITHEMY BHU]TY.

[TpakTryeckue 3aasaTus (3 yaca Bo BHEy4eOHOE BpeMs).

HaOmtonenus HEeBOOPYKEHHBIM TJ1a30M:

HaxXO0XXJICHUE SIPKUX 3BE3J]] U OCHOBHBIX CO3BE31Ui (C HMCIOJIb30BAHUEM
MOJBU>KHOM 3BE3/THOM KapThl);

pas3nuus B BUAMMOM SIPKOCTH U I[BETE 3BE3];

CYyTOYHOE BpallieHue Heda;

ompeiesieHue MPUMEpPHOH reorpaduyecKor MUPOTHI MeCTa HAOIIOICHUS
nio [lomapHoit 3Be3a¢;

HaXxO0XXJeHUE [JIaHET (c HUCIOJb30BaHUEM «IxoapHOTO
ACTPOHOMHUYECKOTO KaJICHIaps»);
¢azbl JIyHbI.

HaOsro1eH1s B TEJIECKOIT:
naTHa U dakensl Ha ComHIe;
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pensed JIlyHbr;
da3sl Benepsl, Mapc, FOnutep u ero cnytHuku, koibia CaTypHa;
JIBOMHBIE 3BE3/bl, 3BE€3IHbIE CKOIUICHUs, Miteunbii [1yTh, TyMaHHOCTH U

raJJakTUKH.

*JlaHHbIC 3a/1a4M MPEAHA3HAUYCHBI JJIs1 PEIICHUS yYallUMUCS IPU
MOATOTOBKE K OJIUMIHUAJIE WU KOHKYPCY UCCIIEI0BAaTEIhCKUX pa0doT.



