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O0mas xapakTepucTUKa y4e0HOr0 nmpeaMera

«ACTpOHOMMUSI» — Y4eOHbIN MpeaMeT, HamnpaBfeHHbIN Ha W3y4YeHue AOCTUKEHWUN
COBPEMEHHOM HayKN N TEXHUKU, (POPMMUPOBAHME OCHOB 3HaAHUM O MeTodax W pesynbTaTax
Hay4HbIX MCCregoBaHUN, yHOAMEHTanbHbIX 3akoHaxX npupoabl HeBecHbIX Ten wu
BceneHHon B uenomMm. ACTpOHOMUSI pacKkpbliBaeT pPOSfib HAYKM B 3KOHOMUYECKOM W
KynbTypHOM pas3BuTum obuwectBa, cnocobctByeT OPMUPOBAHUIO COBPEMEHHOMO
Hay4yHOro MMpPOBO33peHus. [Ona peweHus 3agad POPMUPOBAHUS OCHOB Hay4HOro
MUPOBO33PEHNS, PasBUTUA WHTENNEKTyamnbHbIX CNOCOOHOCTEN W NO3HaBaTESbHbIX
NHTepecoBObyYalLMXCA B MpoLecce W3yd4eHUs acTPOHOMUM OCHOBHOE BHUMaHWE
cnegyeT yoenaTb He nepefade CyMMbl FOTOBbIX 3HAHWW, @ 3HAaKOMCTBY C MeTodamu
HaAy4YHOro MO3HAHUS OKpYXaloLlero Mwupa, nocTtaHoBke npobrnem, Tpebywowmx ot
obyyarLwmxca CaMOCTOATENbHON AeATENBHOCTU MO UX paspeLLeHnto.

CoBpemMeHHass acTpOHOMUSI TECHO CBsi3aHa C MaTeMaTuKOW, punankon, buonornen,
XuMmnen, reorpaduen, reosiormnen M KOCMOHABTUKOW, MOCKOSbKY 3HAHWSA, HaKOMSeHHble
aCTPOHOMMEN, UCMONb3YIOTCA ANA NPaKTUYECKUX HYXXA YenoBeYvecTsa.

OcobeHHOCTbI0 npegmeta «AcTpoHOMUSA» B y4yebHOM nnaHe
obweobpasoBaTenbLHOM opraHu3aumm saBnseTca TOT ¢oakT, YTO OH 3aBepllaeT PU3MKO-
MaTemaTU4Yeckoe M eCTeCTBEHHOHay4yHOe obpasoBaHue, paclumpsst PU3NYECKYIO KapTUHY
Mupa n PopMUPYS HAYYHOE MbILLSIEHE 0By4YatoLLmMXCcs.

Llenu oby4yeHusn

U3yuyeHne npepgmeta «ACTpoHOMUSI» Ha 6a3o0BOM ypOBHe cpepHero oouiero
obpa3oBaHUA HanpaBfieHO Ha AOCTUXEeHUe creayrLmnX Lenen:

e OCO3HaHMEe MNPUHUUNUANBHOM POMM acTPOHOMMM B MO3HaHUM yHAAMEHTasNbHbIX
3aKOHOB npupoabl U POPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHbI
MUpa;

e npuobpeTeHne 3HaHUN 0 PU3NYECKON NpUpoae HEDECHbIX TEN U CUCTEM, CTPOEHUSA N
aBonoumn BceneHHoW, NPOCTPaAHCTBEHHbIX M BPEMEHHbIX MacliTabax BceneHHow,
Hanbonee BaXHbIX aCTPOHOMUYECKUX OTKPbITUAX, ONpPedesiMBLUMX Pa3BUTUE HayKu U
TEXHUKN;

e OBMageHne yMeHUsIMU OOBACHATb BUMAMMOE MOMOXeHUe N OBWKeHue HebecHbIX Ten
NPUHUMNAMN  ONpeaeneHns MECTOMOMOXEHNS M BPEMEHM MO aCTPOHOMWUYECKUM
obbekTaM, HaBblKaMW MNPAaKTUYECKOrO MCMOSb30BaHUS KOMMbIOTEPHbLIX MPUITOXKEHUI
Ans onpefeneHns Buaa 3Be34HOr0O Heba B KOHKPETHOM MNYHKTE OnA 3a4aHHOro
BPEMEHMU;

e pasBuMTME MO3HaABaTEflbHbIX WHTEPECOB, MWHTENNeKTyanbHblX W TBOPYECKUX
crnocoBHOCTEN B npouecce NpMobpeTeHns 3HaHUn MO aCTPOHOMUU C UCMNOJTb30BaAHNEM
PasfnnNYHbIX NICTOYHUKOB MHAOPMAaLINKN U COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOMNOIUIA;

e 1CNOSIb30BaHNE NPUOBPETEHHLIX 3HAHUW N YMEHUI ONS PELLEHUSA NPaKTUYECKMX 3adau
NoBCEeAHEBHOW YKU3HU;

e (opMUpPOBaHME HAYHYHOIO MUPOBO33PEHNS;

e (HOpMUPOBaHME HABbLIKOB MCMONb30BAHNSA €CTECTBEHHOHAYYHbIX N OCOBEHHO PU3MKO-
MaTemMaTUYECKUX 3HAHUN Anst 0O bEKTMBHOIO aHanu3a yCTPoOMCTBa OKpYKaroLWero mmpa
Ha nNpumMepe OOCTUMXXEHUI COBPEMEHHON acTPOMU3NKN, aCTPOHOMUN U KOCMOHABTUKM.

NINAHUPYEMBIE PE3YJIbTATDI
OCBOEHUA YHYEBHOI'O NPEAMETA
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BbinyckHyk Ha 6a30BOM YpOBHE Hay4YUTCS:

3HaTb/NOHMMATb:

CMbICIT MOHATUIA: TeoueHTpu4Yeckasa U refnmoueHTpuyeckass cuctema, BuauMmas
3Be3gHas Benu4YuHa, co3Be3ane, NPOTUBOCTOAHUA W COEOUMHEHUS nraHeT, KoMeTa,
acTtepou, MeTeop, MeTeopuT, MeTeopoud, nraHeTa, ChnyTHUK, 3Be3ga, CornHeyHas
cuctema, [anaktuka, BceneHHada, BCEMUPHOE N NOSICHOE BPEMSA, BHECOSTHEYHas nnaHeTta
(3k3onnaHeTa), cCnekTpanbHaa Knaccudwukauus 3Be3[, napannakc, peiMKToBoe
nanyyenue, bonbluon B3apbiB, YepHas ablpa;

CMbICIT PM3NYECKMX BEMNYNH: NMApCEK, CBETOBOW rofd, aCTpoHOMMYEcKas eguMHuua,
3Be3aHasi BEIMYnHa;

CMbICIT hN3N4EeCKoro 3akoHa Xabbna;

OCHOBHbl€ 3Tarbl OCBOEHNA KOCMUYECKOro NPOCTPaHCTBa;

rmnoTesbl NPoucxoXXaeHnst ConHeYHoM CUCTEMBI;

OCHOBHbIE XapaKkTepUCTUKM n ctpoeHmne ConHua, CoONHeYHON aTMocdepsl;

pa3mepbl [[anaktvkui, nonoxeHuve n nepumon obpaiwieHns ConHua OTHOCUTENbHO
ueHTpa NanakTuku;

NPUBOAUTL NPUMEPLI: POSIN aCTPOHOMUU B Pa3BUTUM LUBUN3ALNKN, UCMONb30BaHUS
MEeTOLOB MCCnegoBaHUM B aCTPOHOMMUMW, pPasfiMyHbIX [Mana3oHOB 31IEKTPOMarHUTHbIX
n3nyvyeHnn ans  nonydeHns wuHgopmaumm o6 obbektax BceneHHon, nonyveHus
aCTPOHOMMYECKOM MH(popMaLMn C MOMOLLBD KOCMUYECKUX arnnapaToB U CnekTpanbHOro
aHanuaa, BrMaHUA CONTHEYHOM aKTUBHOCTU Ha 3eMnio;

onucbiBaTb U OODBACHATL: pasnuunMs  Kanengapew, YCroBus  HACTYMieHus
COJSTHEYHbIX U FyHHbIX 3aTMeHun, dasbl JIyHbl, CyTOYHbIE OBWXEHUSI CBETUM, MPUYUHDI
BO3HMKHOBEHUS MPUIIMBOB W OTMAMBOB; MPUHLUMMN LOENCTBUA OMTUYECKOro Terneckona,
B3aMMOCBS3b PU3MKO-XMMNYECKMUX XapaKTEPUCTUK 3BE34 C MCMNOSfb30BaHMEM AnarpamMmbl
"LBET-CBETUMOCTbL", oMU3nYecKme NpuUYKMHbI, onpegensarume paBHoBecue 3Be3, UCTOYHUK
3HeprMn 3Be3g W MNPOUCXOXKAEHNE XUMWUYECKUX ONIEMEHTOB, KpacHOe CcMelleHne ¢
nomMoLbto adhdekta [lonnepa;

XapaktepusoBaTb OCOOEHHOCTU METOAOB MO3HAHUS aCTPOHOMWMK, OCHOBHbIE
3NeMeHTbI 1 cBorcTBa NnaHeT ConMHEeYHOM CUCTEMBbI, METOAbI ONpeaeneHNsa PacCTOSAHUN U
NUHENHbLIX pa3mMepoB HeBeCHbIX Tesl, BO3MOXHble MyTU 9BOMOUUM 3BE34 pasfiMyHOW
Macchl;

HaxoauTb Ha Hebe OCHOBHble co3Be3ans CeBepHOro nonywapud, B TOM YUCHE:
Bornbwasa Megeeavua, Manaa Mepgeeavua, Bononac, Jlebegb, Kaccuonesa, OpuoH;
camble Apkue 3Be3abl, B ToM yucne: MNMonapHasa 3sesga, Apktyp, Bera, Kanenna, Cupuyc,
BeTtenbrense;

NCMOMb30BaTb KOMMbIOTEPHbIE MPUNOXEHUA ANs  onpeaeneHus  MoNoXeHUs
ConHua, JlyHbl 1 3834 Ha nobylo gaty U BpeMs CYTOK ANt AaHHOrO HACENEHHOro NyHKTa;

NCcnonb3oBaTh NPUOBPETEHHbIE 3HAHUS N YMEHUS B MPAKTUYECKON OEeATENbHOCTU U
NOBCEAHEBHOMN XXU3HW ANS:

NOHUMaHNA B3aMMOCBSI3W aCTPOHOMUM C APYrMMW HayKamMu, B OCHOBE KOTOPbIX
nexat 3HaHWA No aCTPOHOMUU, OTAESNEHNE e€e OT JIKEHayK;

oueHuBaHna wuHdopMauuun, cogepxaiwenca B coobuweHusax CMW, WNHTepHeTe,
Hay4YHO-MOMNYNAPHbIX CTATbsIX.



COOEPXAHUE YHEBHOI'O NMPEOMETA

basoBbI ypoBeHb

Ponb actpoHOMUM B pasBuTUM LMBMAM3ALMA. JBOMOLMSA B3rNS40B YeroBeka Ha
BceneHHyto. NeoueHTpuyeckasa un renuvoueHTpuyeckaa cucteMbl. OcobeHHOCTU MeToL 0B
NMO3HaHMSA B acTpoHOMUK. [pakTnyeckoe npuMeHeHne acTPOHOMMUYECKUX UCCIeLOBaHWUN.
NcTopusa pasBuTUsi KOCMOHaBTUKWU. [1epBbIN UCKYCCTBEHHbLIN CNyTHUK 3emnu, nonetT HO.A.
arapuHa. [JocTMXeHUsi COBPEMEHHON KOCMOHABTUKN.

OcHOBbI NpakTU4eckon acTPOHOMMUM

HebecHasa cdepa. Ocobble Toukm HebecHon cdpepbl. HebecHble koopanHaThI.
3Be3gHaa KapTa, Co03Be3gusi, WCNOSIb30BaHME KOMMbIOTEPHbLIX MNPUNOXEHUN  ONS
oToGpaxeHus 3Be3gHoro Heba. Buammas 3BesgHaa BenuumHa. CyTO4YHOE ABMXEHWE
ceetun. CBaA3b BMOAMMOINO pPacnosiokeHnss oObeKToB Ha Hebe u reorpaduyeckmx
koopauHat Habnogatens. [smxeHne 3emnu Bokpyr ConHua. Bugmumoe gsmxeHne n gasbl
JlyHbl. ConHeyHble 1 NyHHble 3aTMeHus. Bpems 1 kaneHgapb.

3aKoHbl ABMXKEHUS HeBeCHbIX Ten

Ctpyktypa u macwTabbl ConHevHon cuctembl. KoHdwurypaums u  ycrnosus
BMAMMOCTM NnaHeT. MeToabl onpeaeneHns pacctosiHum o ten ConHevyHon CUcTeMbl U X
pa3amepoB. HebecHaa mexaHuka. 3akoHbl Kennepa. OnpegeneHne macc HebecHbIX Ten.
[BWXeHne NCKYCCTBEHHbIX HEGECHbIX Ten.

ConHeyvHas cuctema

MpoucxoxaeHne ConHedHon cuctemMbl. Cuctema 3emns - JlyHa. MNnaHeTbl 3eMHOM
rpynnbl. [naHeTbl-ruradTel. CnyTHUKM W Konbua nnaHeT. Manble Tena ConHevHowm
cucTeMbl. ACTepongHasa onacHoOCTb.

MeToabl aCTPOHOMUYECKMX NCCEea0BaHNN

ONeKTpoOMarHMTHOE MN3nydYeHne, KOCMUYECKNE JyYn U rpaBUTaALNOHHbBIE BOMHbI Kak
MCTOYHMK MHGOpMauMmM O npupoae W cBolcTBax HebecHbix Ten. HasemHble wu
KOCMUYECKMe Terneckonbl, NpUHUuN mx paboTbl. Kocmudeckne annapatbl. CnekTpanbHbIv
aHanus. dpdekT donnepa. 3akoH cMeLleHus BMHa. 3akoH CtedaHa-bonbumaHa.

3Be3abl

3Be3bl: OCHOBHbIE (PM3MKO-XUMUYECKME XapPaKTEPUCTMKM U UX B3aMMHasA CBA3b.
PasHoobpasne 3Be3gHbIX XapakTepucTuk W KUxX 3akoHoMmepHocTn. OnpepeneHuve
paccTtosiHus 0O 3Be3d, Napannakc. [lBovHble W KpaTHble 3Be3abl. BHeconHeuHble
nnaHeTbl. [Npobnema cywlecTBOBaHUSA XMU3HM BO BCENEHHOW. BHyTpeHHee cTpoeHue u
MCTOYHMKM 3Heprun 3Be3n. [MpoucxoxaeHne XMMUYECKUMX 3NeMeHTOB. [lepemMeHHble U
BCMbIxnBatowme 3ee3abl. KOpMyHeEBbIE Kapnuki. OBOMNOUKNSA 3Be3[, ee dTanbl U KOHEYHbIE
cTaguw.

CtpoeHune ConHua, conHeyHon atmocaepsbl. [1posBneHns CONHEYHON aKTUBHOCTM:
NsATHa, BCMbIWKKW, npoTybepaHubl. [1epMoaMYHOCTb CONMHEYHOM aKTMBHOCTU. Pornb
MarHUTHbIX nonen Ha ConHue. ConHeYHO-3eMHbIE CBA3MN.

Hawa MNanaktuka - Mne4vHbin lNyTb

CoctaB 1 cTpykTypa Nanaktuku. 3Be3gHble ckonneHus. Mex3Be3aHbi ras v nblifb.
BpawueHne MNanaktukn. TeMHast matepusi.

Manaktukun. CtpoeHue 1 apontoumsa BceneHHon

OTkpblTe  gpyrMx ranaktmk. MHoroobpasne ranakTMk W WX  OCHOBHblE
xapaktepuctukn.  CBepxXMacCUBHble  YepHble  Ablpbl M aKTUBHOCTb  ranakTuK.
MpeactaBnenne o kocmonorun. KpacHoe cmelwieHne. 3akoH Xab6bna. Odsontouus
BcenenHon. bonbLuon B3pbiB. PenukroBoe uanyveHne. TemHas aHeprus.

MpakTnyeckasa paboTa: PaboTa ¢ nogBMXHON KapTon 3Be34HOro Heba.



TEMATUYECKOE NMNMNAHUPOBAHUE

Bba3oBbIf ypOBeHb

(35 yacosB; 1 yac B Hepento; 3 Yaca — pe3epBHOe BpeMs)

NMPEOMET ACTPOHOMMWMU (2 yaca)

Ponb actpoHOMUM B pas3BuTuM UMBUNM3aLMA. IBOMOUMS B3rNSO0B YerioBeka Ha
BceneHHyto. NeoueHTpuyeckasa un renvoueHTpuyeckaa cucteMmbl. OcobeHHOCTU MeToLOoB
NMO3HaHMA B acTpoHOMUK. [pakTnyeckoe npuMeHeHne acTPOHOMMUYECKUX MUCCIeLOBaHWUN.
NcTopusa pasBuTMs KOCMOHaBTUKU. [1epBbIN MCKYCCTBEHHbIN CNyTHUK 3emnun, nonet HO.A.
arapuHa. [JoCTMXeHUs COBPEMEHHON KOCMOHABTUKMW.

B pe3ynbmame u3y4eHusi pasodesia o6y4arouulicsi OOJDKEH:
3Hamb/MoHUMamsb:

e CMbICI NOHATUIA: reoLeHTpUYeCKasa 1 renmoLeHTpruyeckas cCucTemMa;

e OCHOBHbI€ 3Tarnbl OCBOEHUS KOCMUYECKOrO NPOCTPAHCTBA;
ymemsn:

e MPMBOAWTbL MNPUMEPbI: PONM  acTPOHOMUM B  PasBUTUM  LUUBUNU3ALUN,
MUcnonb3oBaHMs  MeToO4OB  WUCCreaoBaHWW B aCTPOHOMWUW,  MOMyYeHus
aCTPOHOMMYECKON MHpOpMaLMKM C MOMOLLbIO KOCMUYECKUX annapaTtos;

e XapakTepusoBaTb OCOGEHHOCTM METOAOB NO3HAHUS aCTPOHOMMUY;
ucnonnlb3ogamb  npuobpemeHHble 3HaHUSI U yMeHuUss 8 npaKkmu4Yeckou
dessmesibHOCMU U NoecedHe8HOU XU3HU Onsi:

e MOHWUMaHUSA B3aUMOCBSA3N aCTPOHOMUWU C APYrMMU Haykamu, B OCHOBE KOTOPbIX

nexar 3HaHWsi N0 aCTPOHOMMM, OTAENEHNE €€ OT JIKEHaYK,;

oueHnBaHNAa MHgopMaunn, cogepxallenca B coobweHnax CMU, NHTepHeTe, Hay4HoO-
NonynsipHbIX CTaTbsAX.

OCHOBbI MPAKTUYECKOWN ACTPOHOMMWM (5 yacoB)

HebecHas cdepa. Ocobble Toykm HebecHom cdpepbl. HebecHble KoopauHaThI.
3Be3gHaa KapTa, CO3BE3aus, WCMONb30BaHME KOMMbIOTEPHLIX MPUMOXEHUA  ONS
oToGpaxeHua 3Be3gHoro Heba. Buanmas 3BesgHaa BenuumHa. CyToyHoe ABMXKEHMEe
ceetun. CBA3b BMOAMMOINO pacnosiokeHnss o6bekToB Ha Hebe u reorpadumyeckmx
koopauHat Habnogatens. [smxeHne 3emnu Bokpyr ConHua. Bugmumoe gsmxeHne n gasbl
JlyHbl. ConHeyHble 1 NyHHble 3aTMeHNS. Bpems n kaneHgape.

MpakTnyeckasn pabota
PaboTa c nogBuXHON KapToOn 3Be34HOro Heba.

B pe3ynbmame u3y4yeHusi pa3odesia o6yqarouulicsi OOJKEH:

3Hamb/MOHUMamsb:

e CMbICNT MOHATMW: BMAMMAa 3Be3[Has BenvMYuHA, CO3Be3aue, BCEMUMPHOE W
NOSICHOE BpEMS;

ymemsn:

e ONUCbIBaTb W OOBACHATL: pas3nuMuna KaneHgapew, YCroBUS HaCTynfeHus
COMHEYHbIX M NYHHbIX 3aTMeHu, asbl JlyHbl, CyTOYHbIE OBWXEHUSI CBETWI,
NPUYUHBbI BO3HUKHOBEHMWS NPUIMBOB U OTMBOB;

e HaxoauTb Ha HeGe OCHOBHble co3Be3ansa CeBepHOro nonywapusi, B TOM 4uchne:
Bonbwas Measeavua, Manas Mepgseguua, Bononac, Jlebeab, Kaccuones,
OpuvoH; camble sipkue 3Be3abl, B ToM yucne: lNonapHas 3sesna, Apktyp, Bera,
Kanenna, Cupuyc, betenbrense;

e  LCMOMb30BaTb KOMMbIOTEPHbIE MPUMIOXKEHNS ANA OnpeaeneHnss MNoSIoKeHUs
ConHua, JlyHbl n 3Be3g Ha nwobyo gaty U BpemMsi CyTOK Ansi AaHHOro
HaCeneHHOro NyHKTa;



ucnonb3ogamb NpuobpemeHHbleé 3HaHUsI U yYMeHuUs1 8 npakmu4yeckou
dessmesibHOCMU U Noece0He8HOU XU3HU Onisi:
e [OHMMaHMSA B3aMMOCBSI3M aCTPOHOMUU C APYrMMU HaykaMu, B OCHOBE KOTOPbIX
nexat 3HaHWS Mo aCTPOHOMUK, OTAENEHNE ee OT JHKeHayk;
o oueHmBaHna uHdoOpmMauuu, cogepxauwlencsa B coobweHuax CMWU,
MHTepHeTe, HAay4YHO-NONYNAPHbIX CTaTbsIX.

3AKOHbI IBWXXEHUA HEBECHbIX TEJ (2 yaca)

Ctpyktypa wn wmacwTabbl ConHeyHonm cuctembl. KoHdurypaumsa w  ycnosus
BMAMMOCTM nnaHeT. MeToabl onpefeneHns pacctosHum o ten ConHevyHon cuctemMbl U Ux
pa3mepoB. HebecHaa mexaHuka. 3akoHbl Kennepa. OnpegeneHve macc HebecCHbIX Ten.
[BWXeHne UCKYCCTBEHHbIX HEGECHbIX Ten.

B pe3ynbmame u3y4yeHusi pa3desia obyqarowulicsi OOJIKEH:
3Hamb/MOHUMamb:
e CMbICI NOHATUIA: Napannakc;
e CMbICNT (U3NYECKMX BEMUYMH: napcek, CBETOBOWM rof, acTpOHOMUYecKas
eavHuua;
ymemsn:
e XapakTepusoBaTb METOAbl OnpederieHnst pacCTOSAHUM U NMHEWHBIX pa3MepoB
HebecHbIX Ten;
ucnonb3oeamb NpuobpemeHHbleé 3HaHUsI U yYMeHuUsi & npakmu4yeckou
desimesibHOCMU U M08CEOHEBHOU JXU3HU OJIsi:

e MOHWUMaHUA B3aUMOCBSA3N aCTPOHOMWUW C APYrMMU HayKamu, B OCHOBE KOTOPbIX

nexar 3HaHWsi N0 aCTPOHOMMM, OTAENEHNE €€ OT JIKEHaYK,;

° OUEHMBaHNA  WHGOpMauuK, cogepxawencsa B  coobuweHusax CMU,
NHTepHeTe, Hay4YHO-NONYNSAPHbIX CTaTbsX.

COJIHEYHAA CUCTEMA (6 wacoB)

MpoucxoxaeHne ConHevHon cuctemMbl. Cuctema 3emns - JlyHa. lNnaHeTbl 3eMHom
rpynnbl. [MnaHeTbl-ruradTel. CnyTHUKM M konbua nnaHet. Manble Tena ConHe4vHowm
cucTeMbl. ACTeponaHas OnacHOCTb.

B pe3ynbmame u3y4eHusi pa3desna obyqarow,ulicsi OOJKeH:
3Hamb/MOHUMamb:
e CMbICN MOHATUIA: NPOTUBOCTOSIHUSI U COEAMHEHUs1 NMMaHeT, KoMeTa, acTtepous,
MEeTeop, METEOPUT, METEOPOMUA, NNaHeTa, cnyTHUK, ConHeYyHas cnctema;
e rMnoTe3bl NponcxoxaeHnss ConHeYHom CUCTEMBI;
ymemsn:
e XapakTepu3oBaTb OCHOBHble 3neMeHTbl W cBonctBa nnaHeT ConHeYyHon
CUCTEMBbI;
ucnonb3oeamb nNpuobpemeHHble 3HaHUSI U yYMeHuUsl 8 npakmu4yeckolu
desitmesibHOCMU U N08CeOHEe8HOU XXU3HU Oisi:
e MOHWUMaHUSA B3aUMOCBA3N aCTPOHOMUW C APYrMMM Haykamu, B OCHOBE KOTOPbIX
nexart 3HaHus Mo aCTPOHOMUN, OTAENEHNE ee OT JIKEHaYK;
e OLleHNBaHWSA MHAOPMaLUK, cogepxallernca B coobweHmnax CMU, MHTepHeTe,
Hay4YHO-NOMNYNSAPHbIX CTATbSIX.

METOAbl ACTPOHOMUYECKUX NCCIIEOOBAHWUMN (4 yaca)

ONeKTpoOMarHMTHOE M3ny4eHne, KOCMUYECKNE NyYn M rpaBUTALMOHHBIE BOJSHbI Kak
UCTOYHUK WHOpMauMm O npupoae U CBOUCTBAxX HebecHbix Ten. HasemHble w
KOCMUYECKMe Teneckonsl, NpuHUun nx pabotbl. Kocmuyeckne annapartbl. CnekTpanbHbiv
aHanus. ddexT donnepa. 3akoH cmelleHus BMHa. 3akoH CtedaHa-bonbumaHa.
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B pe3ynbmame u3y4yeHusi pasodesia obyqarouulicsi OOJDKEH:
ymemsn:

e MNPUBOANTb NPUMEPDLI: Pa3NNYHbIX ANANa30HOB 3NEKTPOMArHUTHbIX U3NydYeHnn ans
nonyyeHnss nHgpopmauun o6 obvektax BceneHHoM, NonyyYeHNss acTPOHOMUYECKON
NMHpopMaLUKM C NOMOLLBIO CNEKTParbHOIro aHanuns3a;

e ONUCbIBaTb M OOBACHATL: MPUHLMN OEWCTBMA ONTUYECKOro Terneckorna, KpacHoe
cMeLLeHne ¢ nomowbio adhdekta [Jonnepa;

ucnonnlb3ogameb  rnpuobpemeHHble 3HaHUSI U yMeHuUss 8 npaKkmu4Yeckou
dessmesibHOCMU U NoecedHe8HOU XKU3HU OJis:

e MOHMMaHUA B3aMMOCBSA3M aCTPOHOMUW C APYrMMU HaykamMun, B OCHOBE KOTOPbIX
nexar 3HaHWs N0 aCTPOHOMMU, OTAENEHME €€ OT JIKEeHayK,;

e OUEHMBaHWS MHGOpMaLuMK, cogepxallenca B coobuweHuax CMW, WHTepHeTe,
Hay4HO-NOMNYNISAPHbIX CTATbSX.

3BE3[bl(6 4yacoB)

3Be3bl: OCHOBHblE (PU3NKO-XMMUYECKME XapaKTEPUCTUKU U UX B3aUMHasi CBSA3b.
PasHoobpasne 3Be3gHbIX XapakTepucTuk W KUX  3akoHoMepHocTu. OnpegeneHuve
pacCcTosiHMa [0 3Be3d, napannakc. [BovHble M KpaTHble 3Be3abl. BHeconHeuyHble
nnaHeTbl. [Npobnema cyLwecTBOBaHUSA XM3HM BO BCENEHHOW. BHyTpeHHee cTpoeHue un
MCTOYHUKN 3SHeprn 3Be3d. [1poucxoxgeHue XMMUYECKUX 3NeMeHToB. [lepeMeHHble n
BCMbIxnBatowme 3ee3abl. KOpMyHeBbIe Kapnuku. OBOMNOUNA 3Be3[, ee dTanbl U KOHEYHble
cTaguu.

CtpoeHune CornHua, conHeyHon atmocdepbl. [1posaBneHns CONMHEYHON aKTUBHOCTMU:
NATHaA, BCNbIWKK, npoTybepaHubl. [lepuoanyHOCTb COSTHEYHOM aKTUBHOCTU. Ponb
MarHUTHbIX nonen Ha ConHue. ConHeYHO-3eMHbIE CBA3MN.

B pe3synbmame u3y4yeHusi pa3oesia o6yyarouuticsi QOJKEH:
3Hamb/MOHUMamb:

e CMbICNT MOHATMW: BMAMMAa 3Be3gHas BenvMuMHa, 3Be3da, ChnekTpanbHas
Knaccudpukaums 3sesn, BHECOSTHEYHas nnaHeTa (9Kk3onnaHeTa);

e CMbICN PU3NYECKMX BENUYNH: 3BE3HAS BESTMYMHA;

e OCHOBHbIE XapaKTepUCTUKKM 1 cTpoeHne CornHua, ConHeYyHon atmocdepsl;

e NPUBOANTb NPUMEPbI: BINSHUSI CONMHEYHOW aKTUBHOCTU Ha 3eMnio;

e OnNUCbIBaTb U OOBACHATb: B3aMMOCBSI3b (PU3NKO-XMMUYECKUX XapaKTepUCTUK
3Be3d C WCMosfb30BaHMEM [OuarpaMmbl  «LIBET-CBETUMOCTbY», U3NYecKme
MPUYKUHBI, OMpedensiolMe paBHOBECUME 3Be3[, WCTOYHWK 3Heprum 3Be3n U
NPOUCXOXAEHNE XMMUYECKNX STIEMEHTOB;

e XapakTepusoBaTb BO3MOXHbl€ MyTW 3BOMNOLUN 3BE3/ Pa3fIM4YHOM MacCChl;
ucnonb3oeamb MNPuobpemeHHble 3HaHUsI U yYMeHuUsl 8 npakmu4yeckou
desimesibHOCMU U N08CEOHEB8HOU XXU3HU Onisi:

e OHMMaHUSA B3aMMOCBSI3M aCTPOHOMUM C APYFMMWU HayKaMu, B OCHOBE KOTOPbIX

nexart 3HaHUsi N0 aCTPOHOMMM, OTAENEHNE €€ OT JKEeHaYK,;

e OLUeHMBaHMA MHopmauun, cogepxawencsa B coobweHnsax CMU, NHTepHeTe,
Hay4HO-NMOMNYNSAPHbLIX CTaTbSIX.

HALLIA TANTAKTUKA - MITEYHbBIN NYTb (2 yaca)
CoctaB u cTpyktypa Nanaktuku. 3BesgHble ckonneHnsa. Mex3sesgHblW ra3 n nbifb.
BpauweHune Manaktukn. TemHas matepus.
B pe3ynbmame u3y4yeHusi pasodesia obyqdarow,ulicsi OOJKEH:
3Hamb/MOHUMamsb:
e CMbICn NnoHATUMI: ["anakTuka, BceneHHas;



e pasmepbl anakTukn, nonoxeHue n nepuon obpauweHnss ConHua OTHOCUTENbHO
ueHTpa NanakTuku;
ucnonb3oeamb nNpuobpemeHHble 3HaHUsI U yYMeHuUsl 8 npakmu4yeckou
destmesibHOCMU U MN08CEOHEB8HOU XXU3HU Oisi:
e [OHMMaHUSA B3aMMOCBS3M aCTPOHOMUU C OAPYrMMU HaykaMu, B OCHOBE KOTOPbIX
nexar 3HaHWsi N0 aCTPOHOMMM, OTAENEHME e€e OT JKEHaYK,;
e OLUEHMBaHUA MHOpMauun, cogepxawenca B coobuweHuax CMU, UHTepHeTe,
Hay4HO-NOMYNISAPHbIX CTATbSIX.

FANAKTUKW. CTPOEHUE U 9BONOLUNA BCENEHHOW(5 yacos)
OTkpbiTe  gpyrux ranaktuk. MHoroobpasne ranaktMk W WX  OCHOBHble
xapaktepuctmkn.  CBepxXMacCUBHblE  YepHble  Ablpbl M aKTMBHOCTb  ranakTuK.
MpencrtaBneHne o kocmonormn. KpacHoe cmeuweHne. 3akoH Xabbna. Osonwoums
BceneHHon. bonbluon B3pbiB. PenvkroBoe nanydeHne. TeMHas aHeprus.
B pe3ynbmame u3y4eHusi pa3odesia oby4arou,ulicsi OOJDKeH:
3Hamb/MoHUMamsb:
e CMbIC/ NOHATUI: penukToBoe nanydenue, bonblon Bapeis, YyepHas abipa;
e CMbICN pM3MYECKOro 3akoHa Xabbna;
ucnonb3oeamb nNpuobpemeHHbleé 3HaHUSI U yMeHuUsl 8 [paKmu4Yeckol
dessmesibHOCMU U No8ceO0He8HOU XU3HU Onisi:
e MOHWMaHUSA B3aUMOCBSA3N aCTPOHOMUWU C APYrMMU Haykamu, B OCHOBE KOTOPbIX
nexar 3HaHWsi N0 aCTPOHOMMU, OTAENEHNE €€ OT JIKEHaYK,;
e OLUEHMBaAHNA MHopMaunn, cogepxawenca B coobuweHuax CMU, UHTepHeTe,
Hay4YHO-NOMNYNISAPHbIX CTATbSX.

Pe3epBHOe Bpems (3 yaca)



TPEBOBAHUA K OLLEHUBAHUIO YPOBHS YYEBHbIX OOCTUMXEHUA

OBYYAKOLWUXCA (MPEOMETHbBIX PE3YJIbTATOB)

Kputepuu oueHnBaHUs YPOBHSA Y4€OHbIX JOCTUXKEHMN OOyYaroWwmxca

no aCTpoHOMUU

OueHka OTBeTOB 0Gyy4aloLWwmxcs Npyu NpoBeAeHUN YCTHOro onpoca

Ommemka

Kpumepuu ouyeHugaHus y4ebHbIx docmuxeHuUl

- oTBeT oby4yaroLwerocsa MOMHbIAN, CaMOCTOATENbHbIN, MPaBWUSbHbIA, U3NOXEH
nuTepaTypHbIM A3bIKOM B OMNpedeneHHON NorM4eckon nocrnegoBaTenbHOCTU, pacckas
CONPOBOXAAeTCs HOBbIMU NPUMeEpPaMu;

- obyvarowmnca obHapyxvmBaeT BepHOe MNOHWMaHWEe U3NYECKON CYLLHOCTM
paccmaTpuBaeMblX SBMEHUA U 3aKOHOMEPHOCTEMW, 3aKOHOB W Teopuu, JaeT TovHoe
onpegeneHve M UCTONKOBAHME OCHOBHbLIX MOHATWUA, 3aKOHOB, TEOPWMW, NpPaBUITbHOE
onpegeneHne (U3NYECKMX BEMUYUH, WX €eauHUL, U crnocoboB  M3MepeHus;
- obyvarowmmnca ymeeT NPUMMEHUTb 3HAHWSA B HOBOW CUTyauuu MNPy BbIMNOMHEHUN
NpakTU4eCcKknX 3adaHui, 3HaeT OCHOBHbIE MOHATUS U yMeeT onepupoBaTb UMK Mpu
peLLeHnn 3agay, NPaBuUbHO BbINOSNHAET YEPTEXM, CXeMbI 1 rpaddnKn, CONyTCTBYOLLME
OTBETY; MOXET YCTaHOBUTb CBS3b MeEXAYy W3y4YaeMblM W paHee W3yYeHHbIM
Martepuanom no Kypcy acTpoOHOMUW, aTakke C MaTepuanoMm, YCBOEHHbLIM NPy U3yvyeHum
Apyrnx npeameToB;
- BNageeT 3HaHUsMU 1 yMmeHuamu B obbeme 95% - 100% o1 TpeboBaHmi NporpaMmmbl

- OTBET yOOBMETBOPSAET OCHOBHbIM TpeboBaHMAM K OTBETY Ha oOueHKy "5", Ho
COLEPXNUT HETOYHOCTM B M3NOXEHUN (haKTOB, onpenenieHun, NOHATUM, OOBbSACHEHMM
B3aUMOCBA3€EW, BbIBOAAX M pelleHnn 3agadvy. HeTovyHOCTU Nerko MCrnpaBnswoTcs npwu
OTBETE Ha AONOSHUTESbHbIE BOMPOCHI;

- oby4varowmnca He wucnonb3yet COOCTBEHHbIM NfaH OTBeTa, 3aTpygHAeTcs B
NPVMBEAEHUN HOBBLIX NPUMEPOB, M MPUMEHEHWM 3HAHUA B HOBOW cuTyauuu, crabo
NCNONb3yeT CBA3N C paHee MU3YyYeHHbIM MaTepuanoMm U C MaTepuarniom, YCBOEHHbIM
npu U3y4eHnn apyrux NpeameTos;

- obbem 3HaHuM n ymeHun obydaroweroca coctaBnslT 80-95% ot TpebosaHwi
nporpaMmei.

- bonblas 4YacTb oTBETa ygoBnerTsopseT TpeboBaHUAM K OTBETY Ha oueHKy "4", Ho B
oTBeTe OBHapyxuBalTCA oTAenbHble Npobenbl, He NPenaTCTByOWME AanbHenwemy
YyCBOEHMIONPOrpaMmmMHOro matepuana;

- obyvawowumnica  obHapyxuBaeT MOHMMaHMe y4vyebHOro Martepuana npwu
HEeAO0CTaTOYHOMMNOMNHOTE YCBOEHMS MOHATUMA UMW HENOCNeaoBaTENbHOCTU U3NOXEHUS
mMaTtepuana, yMeeTnpuMEeHsiTb MOMyYeHHble 3HaHWS NPU peLLeHWM NPOCTbIX 3ajayv C
NCNONb30BaHMEM TOTOBbIX (POPMYI, HO 3aTpPyAHAETCS NPWU PeLleHUn KayveCTBEHHbIX
3apad " 3apau, TpebyoLwmnx
npeobpasoBaHusa opmyin;

- obyvawowwmica Bnageet 3HaHWAMU U yMeHnamm B obbeme He MeHee 80%
coAepXaHns,COOTBETCTBYIOLLErO NPorpamMmmMHbIM TpeboBaHMAM.

- OTBET HenpaBWUIlbHbINA, MOKa3blBa€T HEe3HaHWe OCHOBHbLIX MOHATUA, HEMOHUMaHue
N3y4YEeHHbIX 3aKOHOMEPHOCTEN W B3aMMOCBS3eN, HeyMmeHne pabotatb C y4eOHUKOM,
peLlaTb KONMYECTBEHHbIE N KAYEeCTBEHHbIE 3aauu;

- obyvarowminca He oBnagen OCHOBHbIMW 3HAHUAMW U YMEHUSIMU B COOTBETCTBUM C
TpeboBaHMAMM NPOrpamMmbl;

- obyyaromncsa He BnageeT 3HaHuaMu B o6beme TpeboBaHnn Ha OLEHKy "3".




OueHKa yMeHUI BbINOJTHATL NpaKTUyYeckue padoTbl

Mpn oueHnBaHMM YPOBHS BRageHus obyYaloMMUCA MPaKTUHECKUMU YMEHUSIMU 1
HaBblkaMW BO BpeMS BbIMOMHEHUS MpPaKTUYECKUX paboT, SKCnepuMeHTarnbHbIX 3aaad
YUMTbIBAOTCA 3HaHWE anroputmMoB HabGNAeHMs, 3TanoB MNPOBEAEHUA WUCCNeaoBaHUS
(nnaHupoBaHue onbITOB UM HabnogeHun, cbopka yCTaHOBKM MO CXeme; npoBeneHue
nccrnegoBaHus), odopMmIieHne pesynbTaToB WUCCMNEedOBaHWS — CoCTaBneHue Tabnuu,
NnocTpoeHne rpadukoB M T.n.; 060CHOBaHWE BbIBOAOB MO NPOBEAEHHOMY 3KCNEPUMEHTY
NN HabnAEHMIO.

YPOBHM CIOXHOCTUNPaKTU4EeCcKon paboTbl MOXET 3aaBaTbCs:

e Yepes3 coaepXaHue M KONMYECTBO LOMNOSTHUTENbHbIX 3a4aHUM M BOMPOCOB MO TeEMe
paboThl;

e Yepes pasHbl YyPOBEHb CaMOCTOATENbHOCTM BbINOSHEHUSA paboThbl (NPU NOCTOSIHHON
MOMOLUWN YyyuTens, BbINOfMIHEHWME no obpasuy, nogpobHOM WM  COKpaLLeHHOW
NHCTPYKUMen, 6e3 MHCTPYKLMK);

e OpraHuMsaumen HecTaHO4apTHbIX cuTyaunn (PoOpMynMpPOBKa YYEHUKOM Lenn paboThbl,
COCTaBfneHne UM NMYHOro nnaHa paboTbl, 060CHOBaHUE ero, onpeaeneHne npnbopos
N MaTepurarnosB, HYXHbIX 515 €€ BbINOSIHEHNS, CAaMOCTOSTENbHOE BbINONHEHME paboThbl
N oLEeHKa ee pe3ynbTaToB).

Ob64gs3aTtenbHO yunTbiBaTb NPU OUEeHMBaHUKM cobniogeHne obydvarowmmmca npasun
TEeXHWKM 6e30NacHOCTM BO BPEMS BbINOSTHEHUSA NPAKTUYECKNX paboT.

Ommemka Kpumepuu oueHusaHusi y4ebHbIx QocmuxeHuUl

- NpakTu4yeckasi paboTa BbINOMHEHA B NONTHOM 0bbeMe ¢ cobnioaeHnem HeobxoaumMon
nocnegoBaTenbHOCTU NPOBEAEHNSI ONbITOB Y UIBMEPEHUN;

- oby4aowmmncs camMoCTOATENbHO M pauuoHanbHO CMOHTMpPOBan Heobxoaumoe
obopyaoBaHMe, BCe OMbiTbl MNPOBEN B YCMOBUSIX M pexumax, obecneymBaroLimx
5 nonyyeHMenpaBuibHbIX  pe3ynbTaToB W BbIBOAOB; cobniogan  TpeboBaHus
©e3onacHocTu Tpyaa;

- B OTYeTe MNpaBUNbHO W aKKypaTHO BbINOMHWM BCE 3anucu, Tabnuubl, PUCYHKW,
YyepTexu,rpacdumku, BbIYUCNEHNS; NPABUIBHO BbLINOMHU aHanNU3 norpewHocTen (npwm
Heo6xoauMocCTK).

- BbINOSIHEHWE NpakTU4eCKon paboThbl yooBneTBopseT
OCHOBHbLIM TpeboBaHMAM K OTBETY Ha OueHKy "5", HO obydarowmnca gonyctun

4 HegoyeTbl UNU Herpyoble oWwnbKKM, HEe MNOBNUSIBLUME Ha pe3ynbTaTbl BbIMNOMHEHUS
paboThl.
- pesynbtaT BbINOSTHEHHON yactu npakTnyeckom paboThl
3 TaKoB, YTO NMO3BOSISIET MOMYYUTb NMPaABUSTbHbIN BbIBOA, HO B X04€ NPOBEAEHMS ONbiTa U
namepeHuni 6blnn gonyLweHbl OLINGBKN.
- pes3ynbTathbl BbINOSIHEHMSA npakTn4eckomn paboThbl He
2 Nno3BOSIAIOT cAenaTb NpPaBuUIlbHbIA BbIBOA, W3MEPEHUS, BbIYMCMEHUS, HabnogeHus
NPON3BOANIINCE HENPABUIBHO.
lMpumeyarus.

Bo Bcex crnyyasix oLeHka CHUXaeTcsi, ecrnn obydatowmiica He cobntogan TpeboBaHUin TEXHUKN
Ge3onacHoCTM Npu NpoBedeHun akcrnepumeHTa. B Tex cnyyasix, korga obydarowmincss nokasarn
OpUrMHanbHbIN NOAXOA K BbINOMHEHUIO paboThl, HO B OTYETE coAlep)kaTcs HeQoCTaTKM, OLeHKa 3a
BbIMONHEHNE pPaboTbl, MO YCMOTPEHUIO YYUTENS, MOXET ObiTb MOBLILIEHA MO CPaBHEHMIO C
yKa3aHHbIMY HOPMaMMu.
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OueHKa OTBeTOB O0Oy4aloLWmMxXca Npu NpoBeAeHUN CaMOCTOATENbHbIX U
KOHTPOJbHbIX paboT

Ommemka Kpumepuu oueHusaHusi y4ebHbIx docmuxxeHuU

- paboTa BbINOSIHEHA MOMHOCTbLIO;

- cAenaH nepeBog eavHuy Bcex dmsmyeckmx BennumH B «CWy», BCce Heobxogumble
JaHHble 3aHeceHbl B YCroBWe, MPaBWIbHO BbIMOSTHEHLI YEPTEXMW, CXeMbl, rpaduku,
PUCYHKM, CONYTCTBYKOLLUME PELUEHUIO 3adad, caenaHa npoBepka No HauMeHOBaHUAM,
npaBuNbHO NpoBeAEeHbI MaTeMaTUYECKNE pacyeThbl U AaH MOSHbIA OTBET;

- Ha Ka4yeCTBEHHbIE N TeopeTMYecKne BONPOCHl AaH MOMHLIA, NCYepnbIBaOWMNA OTBET
nuTepaTtypHbIM  A3bIKOM B  OMpPederieHHONW FOornm4yeckonm nocriegoBaTenbHOCTH,
obyvarowmicsa NpuBOANT HOBbIE MPUMEPLI, YCTaHABIMBAET CBSA3b MEXAY M3y4YaeMbiM
N paHee M3y4YeHHbIM MaTepuarioMm Mo Kypcy acTPOHOMWUKM, a Takke C MaTtepuarnom,
YCBOEHHbIM npu n3y4yeHnn apyrux
npegMeToB, YMeEeT NPUMEHUTb 3HAHNSI B HOBOW CUTyauuu;

- obyvarowminics obHapyXMBaeT BeEPHOE MOHMMaHue U3NYECKON  CYLLHOCTHU
paccMmaTpuBaeMbIX SBMIEHUA U 3aKOHOMEPHOCTEW, 3aKOHOB W TeOopwuih, OaeT TO4YHOe
onpegeneHne N WUCTONMKOBaHME OCHOBHbLIX MOHATUNW, 3aKOHOB, TEOPUM, a Takke
npaBuUNbHOE OMNpedenieHne acTPOHOMUYECKMX BEMWYMH, MX eauHuML u crnocobos
N3MEpEHMS.

- paboTa BbINOMHEHA NOMHOCTLIO UM He MeHee YeM Ha 80 % oT obbema 3agaHusi, HO
B HEW MMEHTCS HEA0YEThI U HECYLLIECTBEHHbIE OLUNOKN;

- OTBET Ha KayeCTBEHHble W TeopeTu4eckne BOMPOCHbl  yAOBreTBOpsieT
BblLLENepeYncrieHHbiM  TpeboBaHMsIM, HO COAEPXUT HETOYHOCTU B  UINOXEHUMU
4 dakToB,onpeaeneHnin, NoOHATUA, OBbSACHEHUN B3aMMOCBSI3EN, BbIBOAAX W PeLLUeHUn
3agau;

- 0byyvaloLWmIncs UcnbITbiBaeT TPYAHOCTU B MPUMEHEHUN 3HAHWIA B HOBOW CUTYyaLUN, He
BOOCTATOMHOM Mepe MCnonb3yeT CBsA3WM C paHee M3y4YeHHbIM Martepuanom u c
MaTepuanom,yCBOEHHbIM NPy U3y4YeHUW ApYyrux npegMeToB.

- paboTa BbINOSIHEHA B OCHOBHOM BEPHO (OOBbEM BbINONTHEHHON YaCTN COCTaBMSIET He
mMeHee 2/3 oT obuero obbema), HO JonyLeHbl CYLEeCTBEHHbIE HETOYHOCTMU;

- obyvarommnca obHapyxmBaeT NOHMMaHne y4ebHoro marepuana npu HegoCTaTOuHOMN
3 NOSTHOTE YCBOEHUS MOHATUIA N 3aKOHOMEPHOCTEN;

- YMeeT TMpUMEHATb TMOSyYeHHble 3HaHUA MNpuM  peweHun npoCTbiX 3adady C
NCNONb30BaHMEM FOTOBbIX (POPMYS, HO 3aTPYAHSIETCA NPU pelleHUn KavyeCTBEHHbIX
32434 M CNOXHbIX KONMYECTBEHHbIX 3aaad, Tpebyowmx npeobpasoBaHns opmyi.

- pabota B OCHOBHOM He BbINOfHEHa (06beM BbINOMHEHHOW 4YacTn MeHee 2/3 oT
obuiero obvema 3agaHus);

2 - oby4valoLmINCca nNokasbiBaeT HE3HAHWE OCHOBHbIX MOHATUNA, HEMOHUMAaHNE N3YYeHHbIX
3aKOHOMEpPHOCTEW W B3aMMOCBA3EW, He YyMeeT pewaTtb KONIMYECTBEHHbIE U
KayeCTBEHHbIE 3a4a4M.

TecToOBbIN KOHTPONb

Llenblo TeCToBbIX 3aaHUN SABNSAETCA BO3MOXHOCTb BbISIBlIEHUSI 3HAHUW, YMEHUN,
HaBbIKOB KaXXOOro WCMbITYyeMOro, MO3TOMY B KayecTBe MWHTEpPrnpeTaunmoHHOW CUCTEMBI
oTcyeTa WUCMOMb3yeTCs  KOHKPETHask Ans  onpegeneHHoM  BO3pacTHOM  Fpynnbl
oby4atowmnxca obnacTtb cogepkaHust 4aHHOro y4ebHoro npegmeTa.

3apaHus TecToB paspaboTaHbl B ABYX dopMax:

- 3aKpblTble 3agaHus (3agaHus ¢ BbIOOPOM OTBETOB, NMPU KOTOPbLIX WUCMbLITYEMbIN
BblOMpaeT npaBunbHbIN OTBET U3 YuUCra roTOBbIX, NpUaraemMblX B 3adaHuM TecTa (Kak
npasuno 3-4 BapuaHTa);

- OTKpbITblE 3a4aHus (3agaHuns, B KOTOPbIX UCMbITYyeMbI caM (hopMynupyeT OTBET).

Mpn TectnpoBaHum Bce BepHble oTBeTbl Gepytca 3a 100%, Torga oTmMeTka
BbICTaBNSAETCSAB COOTBETCTBUM C Tabnmuen:
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lMpoueHT BbiNnonHeHUs13aaaHus OTmeTKa
95% un 6onee OT/IMYHO
75-94%% Xopowlo
50-74%% yOOBIIETBOPUTENBHO
meHee 50% HeyOoBNeTBOPUTENbHO

VI. TPEBOBAHUA K OBA3ATEJNIbHOMY KOJIMMECTBY KOHTPOJIbHbIX U
NMPOBEPOYHbLIX PABOT

KoHTponb  3HaHWA  COOTHOCUTYYeOHble  OOCTMXKEeHMst  obydarwuxca  C
nnaHnpyemMbiMy pesynbTaTtaMu, 3anoXeHHbIMM B 06pa3oBaTenbHOM nporpaMmme.

MpumepHas paboyasa nporpamma npegycMatpuBaeT 9ee UTOroBble KOHTPOJSIbHbIE
paboTbl, KOTOPblE NPOBOAATCS Nocne ndydeHus Hambonee 3HaYnTENbHbLIX TEM NPOrpamMmbl
UM B KOHUe y4debHoro cemecTtpa. KOHTposibHble paboTbl OLEHWBAKOTCA y4yuTenem C
3aHeceHMeM OTMETOK B KNacCCHbIN XXypHar.

lMpakTnyeckaa paboTa, NpoBoAUMAs Ha ypoke acTPOHOMWW, HarnpasfeHa Ha
dopMMpOBaHNE HaBbIKOB aHanu3a, CuHTe3a, OUEHMBaHWHA, MNPOrHO3MPOBaHUS,
BblMMUCNEHUN, OOBACHEHWUHA, onpefeneHuss  KaydeCTBEHHbIX UM KOJSIMYeCTBEHHbIX
XapaKTepPUCTUK SBMEHUA W NpPOLeCcCoB, MNPOBEAEHUS SKCMEPUMEHTOB U sABMsSieTCA
obssatenbHon. OTMeTKa 3a BbINOSIHEHUE NpaKTU4Yeckon paboTbl 3aHOCUTCS B XXypHar.

OueHvBaHWEe KOHTPOSMbHbLIX W MNpakTU4eckux paboT yyuTens nNpoBOAUT B
cooTBeTCTBUM C KpumepusiMu oOueHueaHUsi ypPOBHsI Yy4ebHbIXx docmukeHul
obyyarouwuxcsi No acCmpoHoOMUU.

KonuyecTtBo NTOroBbIX NMCbMEHHbIX paboT 3a Kypc actpoHomuu (Tabnuua 1):

Tabnuuya 1
KonuyecTtBo KoHTponbHbIe MNMpakTnyeckue
obsi3aTenbHbIX 1 cemecTp 2 cemecTp
NMUCbMEHHbIX 1 1 1
paboT
nToro 2 1
KonnyecTtBo NTOroBbIX NMCbMEHHbIX paboT 3a Kypc acTpoHoMun no Temam(Tabnuua 2):
Tabnuua 2
KonuyecTtBoO
Bcero
Tema obsA3aTenbHbIX
paboT

NMUCbMEHHbIX paboTt

1. NpegmeT actpoHoMUK (2 4.)

2. OCHOBbI NpaKTU4YeCKOM acTPOHOMUM (54.) [MpakTnyeckas paboTa
3. 3aKoHbl ABWXeHUst HeBeCHbIX Ten (2 4.)
4. ConHeyvHas cuctema(64.) KoHTponbHas paboTa

5.MeToabl aCTPOHOMUYECKMX nccnegoBaHum (4 4.)

6. 3Be3abl (64.)

7. Hawa lManaktnka — MneyHbin MyTtb (2 4.)

8. Nanaktukn. CtpoeHne n agontouuns BeceneHHon (5 KoHTponbHas paboTta
4.)

KoHTponbHbIX paboT - 2

esep. (3 4)

MpakTnyecknx pabot -1
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TEMATUYECKOE NJIAHWPOBAHUE

(35 yacosB; 1 yac B Hegento; 3 Yaca — pe3epBHOe BpeMs)

Korn-eo
Yacos CodepixaHue y4yeb6HO20 Mamepuarsna TpeboeaHusi kK npedOMemHbIM pe3ysibmamam
2y, 1.MPEOMET ACTPOHOMUM B pesynbTaTe n3ydyeHus pasgena obydatolmincs OMKeH:
Porlb  acTpoHOMUM B pasBWTUM  uMBUNM3auuw. |3Hame/moHumame: 5
Oeontouus B3rNs40B yerioseka Ha BceneHHy}o. ® CMbICIT MOHATUWN: TeoUeHTpU4eCcKasa n rerimoueHTpnyeckaa cMctemMa;
FeoLeHTpUYeckas U  renuMoLEeHTPUYecKkass CUCTEMBI. e OCHOBHbI€ 3Tanbl OCBOEHNS KOCMUYECKOrO NPOCTPAHCTBA;
OcobeHHOCTM  MeTOAOB  MNO3HaHMS B acCTpOHOMUWU. |(yMemb!:
MpakTnyeckoe NpUMeHeHne aCTPOHOMUYECKMX e MpMBOAUTbL MPUMEPbLI: PONN acTPOHOMUM B PasBUTUM LIMBUNM3ALNN,
nccriegoBaHuMn. Uctopus pasBUTUS  KOCMOHaBTUKM. MCMNOSIb30BaHMS METOAOB UCCredoBaHMA B aCTPOHOMMUMK, MOSyYeHUs
HocTnXeHnst COBPEMEHHO KOCMOHABTUKMN. aCTPOHOMMYECKON  MHoOpMaLMM C  MOMOLWBLI  KOCMUYECKMX
OdemoHcTpauumn annaparos;
1. ﬂOpreTbl N3BECTHbIX aCTPOHOMOB. L] XapakTtepun3oBaTb 0COBEHHOCTN METO0B MNO3HaHUS adCTPOHOMMWN;
2. |/|306pa>KeHI/1$| HeGeCHle OGBeKTOB. ucrnoJsib3oeamb npu06pemeHHble 3HaHUs1 U yMeHuUs1 8 npaKMU‘IGCKOlJ
3. V1306paxeHusi KOCMUYECKMX annapaTos. dessmesibHOCMU U M108CEOHEB8HOU XXU3HU Onsi:
4. Mopenb ConHeYHol cucTembl. e OHMMaHus B3aUMOCBA3M aCTPOHOMUW C APYTMMW Haykamu, B
OCHOBE KOTOpbIX NexaT 3HaHWS MO acTPOHOMWW, OTAeneHue ee oT
KeHayk;
e  OUEHMBaHUSA MHGOpMaumm, cogepxailencs B coobueHuax CMWA,
MHTepHeTe, HAay4YHO-NONYNSIPHbIX CTaTbsAX.
Su. 2. OCHOBbI MPAKTUYECKON ACTPOHOMUU B pesynbTate nsydeHusi pasaena oby4aroLmnncs AOMKEH:

HebecHas copepa. Ocobbie mouku HebecHoU cagbepnbl.
HebecHbie koopduHamel. 3Be3gHasd kapTa, CO3Be3aud,
NCNONb3oBaHNE  KOMMbIOTEPHbLIX  MPUNOXEHUK  Ans
oTtobpaxeHns 3Be3gHoro Heba. Buanmas 3Be3gHas
BennynHa. CytouHoe apmxeHue csetun. Cessb suduMoz20
pacrionoxeHusi ob6bekmos Ha Hebe u eeogpaghuyecKux
KkoopOuHam Habnolamerns. [BwxkeHne 3emnn BOKPYr
ConHua. Bugumoe aswxkenne n ¢asbl JlyHbl. ConHeyHble
N NyHHble 3aTMeHna. Bpemsa n kaneHaapb.

MpakTnyeckasn paborta
1. PaboTa c nogBWXHOWM KapTon 3Be3OHOro Heba.

OdemoHcTpauun

3Hamb/nMoOHUMams:

e CMbICIT MNOHATWWA: BuAMMas 3Be3gHas BenuyuMHa, co3Besamne,
BCEMUPHOE 1 NOSICHOE BPEMS;
ymems:
e ONUCbiBaTb W OOBACHATL: pasnuMuus  KaneHgapew, YCrnoBus
HaCTyNNeHNss COMHEYHbIX W NYHHbIX 3aTtMeHun, dasbl JlyHbl,

CYTOYHbIE ABWKEHUSI CBETWUN, NPUYNHBI BO3HUKHOBEHUS MPUIIMBOB U
OTIIBOB;

e HaxoauTb Ha Hebe OCHOBHble co3Be3ausa CeBepHOro nonywapwvs, B
ToM 4ucne: Bonbwas Megseguua, Manaa Megseguua, Bononac,
Jlebenb, Kaccuonest, OpuoH; camble sipkue 3Be3dbl, B TOM 4uCHE:
MonsipHasa 3Be3na, Apktyp, Bera, Kanenna, Cupuyc, betenbrense;

o MCNoJib30BaTb KOMIMbKTEPHbIE MNPUIIOXKEeHUA AO5nAa  onpegeneHna
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1. Kaprta 3Be3gHoro Heba. nonoxexua ConHua, JlyHbl 1 3Be3g Ha nobyo aaty n Bpems CyToK
2. [nobyc 3Be3gHoro Heba. ANA OaHHOro HACENEeHHOro NyHKTa;
3. Tennypun. ucnonb3oeamsb NpPUObpemeHHble 3HaHUsI U YMEHUsl 8 npaKmu4yeckou
4. WN306paxeHnsi 1 CXeMbl COBPEMEHHbIX TENECKONOB. |0essmesibHOCMmuU U noeceOHe8HOoU XU3HU OJIsi:
5. Ontnyeckun Teneckor. e OHMMaHWS B3aMMOCBSA3M aCTPOHOMUW C OPYITMMU Haykamu, B
6. doTtorpacun MUPOBBbIX ACTPOHOMUYECKUX OCHOBE KOTOpbIX NieXaT 3HAaHWSA N0 acTPOHOMUW, OTAEneHue ee oT
obcepsaTopuia. IDKeHayk;
7. WN3o6paxeHns pas3nuyHbIX TUMOB YacoB. e OUEHMBaAHUA WHdOpMauuK, cogepxallenca B coobweHuax CMWA,
MHTepHeTe, Hay4YHO-NONYNSAPHbIX CTaTbsIX.
2y, 3.3AKOHbI ABMXEHUA HEBECHbIX TEJ B pesynbTtaTe nsyyeHusa pasgena obyyatoLmMincst LOMKEH:
Ctpyktypa u macwtadbbl ConHeYHOM  CUCTEMBI. 3HaMb/MOHUMamB! .
KoHcurypauma u ycnosust BuaMMocTM nnaHeT. MeTtoabl ®  CMBICT NOHATWM: Naparnnakc, .
onpeaeneHns paccTosiHuin [0 Ten COMHeYHol cucTeMbl W ® CMbiCn  (PUIMYECKNX  BENU4YMH:  napcek,  CBETOBOW oA,
Nx pasmepoB. HebecHasi MexaHuka. 3akoHbl Kennepa. acTpoHomuieckas eAnHmua,
OnpedeneHue  Macc  HebecHbix men.  [suxeHueYMeMb: 5 5
UCKYCCMEEHHbIX HEBECHBIX Mefl. e XapakTepu3oBaTb MeToAbl ONpedeneHnss pacCTOSHUA U NMHENHbIX
[emoHCTpauMn pa3mMepoB HEGECHbIX Ten; )
1. Vi306pakeHus ConHeUHOM CUCTEMbI, ucriosib308amsb npu06pemeHHblfz 3HaHUSI U yMeHuUsi 8 npaKmu4eckou
dessimesibHOCMU U MO8CE€OHE8HOU XXU3HU Onsi:
2. CxeMbl OBWKEHWUSI NCKYCCTBEHHbIX HEBECHBIX Ten.
e [OHMMaHNA B3aMMOCBA3N acTPOHOMUM C [OpYrMMu Haykamu, B
OCHOBE KOTOpbIX NexaT 3HaHWs MO acTPOHOMWW, OTAEeneHue ee oT
IKeHayk;
e OUEHMBAHUA WHdOPMauMK, cogepxallencsa B coobuweHuax CMWA,
MHTepHeTe, Hay4HO-NONYNSAPHbIX CTaTbsIX.
6 4. 4. CONNTHEYHAS CUCTEMA B pesynbraTe ndyueHus pasgena obyvaroLmnincs JOMKeH:

MpoucxoxgeHmne ConHe4yHon cuctembl. Cuctema 3emns -
JlyHa. T[MnaHeTbl 3emHown rpynnbl. [lnaHeTbl-ruraHThbI.
CnyTHMkn n konbua nnaHet. Manble Tena ConHeuvHoWn
cuctembl. AcmepoudHasi ornacHOCMb.

OdemoHcTpauun
1. Mopaenb ConHe4YyHOM CUCTEMBI.
2. WN3obpaxeHusa nnaHeT, X CyTHUKOB, MarnbIX Ter.

KoHTponbHas paboTa

3Hamb/nMoOHUMams:
e CMbICI MOHATUIA: NPOTUBOCTOSIHUA U COEAUHEHUA MNaHeT, KOMETa,

acTtepoung, MeTeop, MeTeopuT, MeTeopoud, MnaHeTa, ChyTHUK,
ConHeyvyHas cuctema;
e runoTtesbl npomcxoxaeHust ConHEYHON CUCTEMBI;
ymems:
e XapakTepu3oBaTb OCHOBHblE 3MNEMEHTbl W CBOWCTBA MNIlaHEeT

ConHe4yHon cucTemsl;
ucriosib308amb npuobpemeHHble 3HaHUSsI U YyMEHUsl 8 MpaKmu4yecKkou
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dessmesibHOCMU U N108CE0HE8HOU XU3HU OJIsi:
e OHMMaHuA B3aUMOCBA3M aCTPOHOMUW C APYTMMW Haykamu, B
OCHOBE KOTOPbIX NeXaT 3HaHWS MO aCTPOHOMMUMW, OTAENEHNE ee OT
JDKEHAYK;
e  OUEHMBaHUSA MHGOpMaumn, cogepxawlencsa B coobueHuax CMWA,
VIHTepHeTe, Hay4YHO-NONYNSIPHbLIX CTaTbsIX.
4y4. |5. METOObl ACTPOHOMUWYECKUX B pesynbTaTte nsyyeHus pasgena ody4varowmncs SOIMKeEH:
MCCNEOOBAHUNA ymems:
OneKkTpoMarHMTHOe U3nyyYeHne, KOCMUYECKMEe Nyuyn e MpMBOAUTL MPUMEPbI: PAa3NUYHbIX OWANa3oHOB SNEKTPOMArHUTHbIX
N rpaBUTALMOHHbIE BOJHblI KaK WCTOYHMK MHopmMauumn o M3Ny4eHUn Ana nonydveHns mHgopmaumn o6 obbektax BceneHHowm,
npupoge wu CBONCTBaxX HebecHbIXx Ten. HasemHble wn nony4exHuns aCTpOHOMUYECKON MHbopmaLmu c NOMOLLbIO
KOCMWYecKMe  Temneckonbl,  NpuHUMN  UX  paboTbl. CneKTpanbHOro aHanuaa,
KocmMmunyeckue annaparbl. CneKTpaanb”Z aHanus. Gd)d)eKT e ONUCbIBaTb N OOBACHATD: npuHUMN ,ﬂeﬁCTBMﬂ ONTUYECKOro Tereckona,
[ornnepa. 3akoH cMmelleHnsi BuHa. 3akoH CredhaHa- kpacHoe CMeLLieHne ¢ NomMoLLbIo dibdekta [lonnepa;
BonbLMaHa ucnonb3oeamsb nNpPuUobpemeHHble 3HaHUSI U YMEHUsI 8 NnpaKkmu4eckou
dessmesibHOCMU U N108Ce0HEe8HOU XU3HU OJIsi:
OdemoHcTpauun
1./1306p@KEHN 1 CXEMbI HA3EMHbIX 1 KOGMUMECKVIX e MOHMMaHUSA B3aMMOCBSA3M aCTPOHOMUW C APYrMMU HaykamMu, B OCHOBE
TéneCKonoa KOTOpbIX NexaT 3HaHUS N0 aCTPOHOMMUU, OTAENEHNE €€ OT JDKEHAYK,;
> V|306pa>Ke.HV|s:| KOCMUYECKIX ANNAapaTOB e OUEHMBaAHWA WHdOpPMauuKn, cogepxawencs B coobueHnsax CMWU,
) ’ WHTepHeTe, Hay4YHO-NOMNYNAPHbIX CTaTbsAX.
6 u. 6. 3BE3[bl B pesynbTaTe nsyyeHusa pasgena obyyatoLmincst LOMMKEH:
3Be3ab!: OCHOBHbl€ bu3vKo-xuMneckue |3Hamb/MoOHUMamb!
XapakTepucTMkM U nX B3aummMHaa cBA3b. PasHoobpasune e CMbICn  noHATUW.  BMAUMadA  3Be3nHaA  BenM4MHa,  3Be3fa,
3BE34HbIX XapaKkTepuCTUK n nx 3aKOHOMEPHOCTM. cnekTparnbHada KHaCCM(bI/IKaLlMFl 3Be34, BHeCOJIHe4YHaa nraHeTa
OnpeneneHne pacCTosHUS [0 3Be3n, naparnakc. (ak3onnaHeTa);

LleoliHbie u kpamHblie 38€30bl. BHeCONHeYHble MNNaHeThbl.
lpobrema cywecmeosaHusi Xu3Hu 80 BceneHHodl.
BHyTpeHHee CTpoeHne ”n WUCTOYHUKM 3SHepruM 3Be3sf.
MponcxoxgeHne XMMUYecKnx aneMeHToB. [lepemeHHbie U

gcrbixusarouwjue 38e30hbl. KopuuyHesnie Kapruku.
3Bontouus 3Be3a, ee 3Tanbl U KOHEYHble CTaauu.
Ctpoenne ConHua, COfHEYHOW aTMocdepbl.

MposiBNeHs COMHEYHON AaKTUBHOCTU: MNATHA, BCHbILIKN,
npotybepaHupbl. [1epnoanyHOCTb COMHEYHOW aKTUBHOCTW.

CMbICI (PM3NYECKUX BEMUYUH: 3BE3OHASA BENNYMHA,;
e OCHOBHble XapakKTepuctukm wu cTtpoeHne ConHua,
aTtmocdepsl;

COJTHEYHOW

ymems:

e MPUBOAUTbL NPUMEPDI: BIIUSIHWUS CONTHEYHOWN aKTUBHOCTM Ha 3emiio;

e onucblBaTb W OOBACHATb: B3aMMOCBSA3b  (PUNKO-XUMUYECKUX
XapakTepucTMK 3Be34 C UCMONb30BaHWEM Auarpammbl  «LBET-
CBETUMOCTbY», (PU3nYeckne MpUYMHBI, ONpeaensiioLme paBHoBeCHe
3B€3[, WMCTOYHUK SHEPrMM 3BE3[ U MPOUCXOXOEHWE XUMUYECKUX




91

Kon-eo

CodepixaHue y4yeb6HO20 Mamepuarsna

TpeboeaHusi kK npedOMemHbIM pe3ysibmamam
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Ponb masHumHbix nonet Ha ConHuye. CONHEeYHO-3eMHbIe 3N1EMEHTOB;
CBA3MN. e XapakTepu3oBaTb BO3MOXHble MyTW 3BOMOUMM 3BE3A Pa3fMYHOMN
OdemoHcTpauun Macchbl;
1. |/|306pa)KeHme aTMochepH N KOPOHbI ConHua. ucrnosib308amb npuo6pemeHHble 3HaHuUs1 U yMeHusi e ﬂpaKmu‘leCKOlJ
2. CxeMa BHyTpeHHero cTpoeHust ConHua. dessmesibHOCMU U N108Ce0HE8HOU XU3HU OJIsi:
3. W3obpaxeHus aKTUBHbIX obpasoBaHuii B e TOHUMAHWSA B3aMMOCBSI3W aCTPOHOMWUM C APYIMMW Haykamu, B
aTMOC(bepe ConHua (I'IFITHa, I'IpOTy6epa|-||_|lb|, BCMbILWKUN U OCHOBE KOTOPbIX neXxaTt 3HaHUA Mo aCTpoOHOMWUK, oTAelfieHne ee OT
T.M.). JDKEeHayK;
4. [Owarpamma 'epuwnpyHra-Peccena. e OUeHMBaHUA MHAOpPMaLuK, coaepxallencs B coobeHnax CMW,
WHTepHeTe, Hay4YHO-NONYNAPHbIX CTaTbsIX.
2y. 7.HALUA FANAKTUKA - MNEYHbIV NYTh B pesynbTtaTe nsyyeHusa pasgena obyyatoLmMincst LOMMKEH:
CocTaB 1 CTpyKkTypa anakTvku. 38e30Hble cKonneHus.|3Hame/MoHuUMame:
Mesx3BesaHblil ra3 1 nbinb. BpalleHve Manaktuku. TemHas e CMbicn noHATUM: anakTuka, BeceneHHas;
Mamepus. e pasmepbl [anakTukm, nonoxeHme u nepuwog obpaweHus ConHua
[leMOHCTpaumm OTHOCUTENBLHO LieHTpa anakTuku; )
1. VI306pakenns 1 CxeMbl Halwel ManakTvkm. ucnosib3oeamb npu06pemeHHblfz 3HaHUSs1 U YMEHUsI 8 MnpaKkmu4yeckKou
2 N306pakeHnsi 38e3aHbIX CKOMTEHMiA. dessimesibHOCMU U M08CE€OHEB8HOU XXU3HU Ons:
e TOHUMaHWSA B3aMMOCBSI3W aCTPOHOMWUM C APYIMMW Haykamu, B
OCHOBE KOTOPbIX NeXaT 3HaHWS Mo aCTPOHOMMUMU, OTAENIEHNE ee OT
TDKEHAYK;
e OUEHMBAHUA WHdOpMauMK, cogepxallencsa B coobuweHusax CMWA,
MHTepHeTe, Hay4YHO-NONYNSAPHbLIX CTaTbsIX.
5u. 8.ANAKTUKW. CTPOEHUE 7 aBonoum B pesynbTtaTe nsyyeHunsa pasgena obyyatoLmMncs OMMKEH:
BCEJNIEHHOM 3Hamb/MoOHUMamb:
OTKpbITVE  APYrMX  ranaktuk.  Muoroobpasue e CMBbICIN MOHATUI: PENUKTOBOE M3nydeHue, bonblon B3pbiB, yepHas
ranakTuk " nx OCHOBHbIE XapakTepUCTUKN. Ablpa;

CBepxmaccuBHble YepHble Oblpbl U aKTUBHOCTb ranakTuk.
MNpeacrtaeneHne o Kocmornornn. KpacHoe cmelleHue.
3akoH Xabbna. 3eosnoyusi BeeneHHol. bonblion B3pbis.
PenuktoBoe nsnyvyeHue. TemHas sHepausi.

OdemMmoHcTpauun
1. N306paxeHuns 3Be30HbIX CKOMMEHUN U TYMaHHOCTEN.
2. Cxema cTtpoeHus ManakTuku.

e CMbICN hM3NYECKOrO 3akoHa Xabbna;
ucriosib308amb npuobpemeHHble 3HaHUsI U YMEHUsl 8 MpaKmu4yecKkou
dessimesibHOCMU U NMoeceOHe8HOU XU3HU Ons:

e TOHUMaHWSA B3aMMOCBSI3W aCTPOHOMWUM C APYIMMW Haykamu, B
OCHOBE KOTOpbIX NexaT 3HaHWS MO acTPOHOMWUW, OTAEeneHue ee oT
IKeHayk;

e OUEHMBAHUA WHdOpMauuK, coaepxallencsa B coobuweHusx CMWA,

3. WM306paxeHusi pasHblX TUMNOB ranakTuk.

7 HTepHeTe, Hay4YHO-NoNynApHbIX CTaTbAX.
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4. Tabnuua-cxema OCHOBHbIX 3TarnoB pa3BuTua BceneHHo.
5. N306paxeHns pagnoTeneckonos, C MOMOLLbIO KOTOPbIX
OCYLLECTBISIETCS MOMNCK BHE3EMHbIX LIMBUIN3ALNIA.
KoHTponbHas pabora
3u. Pe3epBHOe BpemsA




