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1.ITIACIIOPT PABOYEN ITPOT'PAMMBbI YUYEBHOM JUCIUILINHBI
ACTPOHOMUA

1.1. O6aacTh npuMeHeHUs padoveil MPOorpaMMblI
Pabouas mnporpamma y4yeOHOM  JUCHUIUIAHBI ABJIAETCS.  YacCThIO
OCHOBHOU Ipo¢ecCHoHaIbHOM 00pa3z0oBaTeIbHOM IPOTrpaMMbl B COOTBETCTBUH C
®I'OC no cnemmanbHOCcTIM CIIO: 34.02.01 CecTpuHCKOE €IIO.

Pabouas mporpamma y4eOHOUM AUCIUIUIMHBI MOXET OBITh MCIIOJh30BaHa B
npodecCUoOHaATbHON MOATOTOBKE:

1.2. MecTo y4eOHOM AMCUMILJIMHBI B CTPYKTYpe OCHOBHOM
npogeccuoHATIbHOI 00pa30BaTeIbHOM NPOrPAMMBbI:
00111e00pazoBarenbHbIC yueOHbIE TUCITUTUTUHBI, ACMPOHOMUS

1.3. Heau u 3apa4u y4eOHOM U CUMILINHBI — TPeOOBaHMS K
pe3yJibTaTaM 0CBOCHUSA Y4eOHOM AU CUMILJIMHBI:

W3yyenne acTpoHOMHHM Ha 0a30BOM YypOBHE CpeaHero (MOJIHOTO) oO0IIero
00pa3oBaHus HAMIPaABJICHO HA JOCTIKEHUE CIETYIOIIMX 1IETICH:

OCO3HAHWE  MPUHUUIHUAIBHOM  POJM  ACTPOHOMHUM B  TO3HAHUMU
dbyHIaMEHTaTbHBIX 3aKOHOB MPUPOABI W (POPMHUPOBAHMM COBPEMEHHOM
CCTECTBCHHOHAYYHON KapTUHBI MHUpa; NPUOOPETCHHE 3HAHMA O (HU3UIECKOM
NpupoJie HEOECHBIX TEI W CHUCTEM, CTPOCHHS M SBOJIOIMU BceneHHOoM,
NPOCTPAHCTBEHHBIX W BPEMEHHBIX MaciuTabax BceneHHol, Hamboliee Ba)KHBIX
ACTPOHOMUYECKUX OTKPBITUSAX, OMNPEICIUBIIMX PA3BUTUE HAYKHM WU TEXHUKHU;
OBJIJICHUE YMEHUAMU OOBSICHITH BUJIUMOE IMOJIOKEHUE U IBUKEHUE HEOCCHBIX TEI
MPUHIMIIAMHA OMPENEIICHUS] MECTOTOJOXKEHUSI U BPEMEHHU MO aCTPOHOMHUYECKUM
00BbEKTaM, HaBbIKAMU  MPAKTUYECKOTO  MCIOJb30BAHUS  KOMIIBIOTEPHBIX
MPUIOKEHUN U OTNIPEEICHUs BUA 3BE3/THOTO HeOa B KOHKPETHOM ITYHKTE JIJIst
3aJ]JaHHOT 0 BPEMEHH; pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN B Mpollecce NpUoOpeTeHUs] 3HAaHUI 110 aCTPOHOMUM C
UCIIOJIb30BAHUEM Pa3JIMYHBIX HCTOYHUKOB HMH(POPMAIMM W COBPEMEHHBIX
WHOOPMAIIMOHHBIX TEXHOJOTHM; HCIIOJb30BaHUE MPUOOPETEHHBIX 3HAHUM U
YMEHUU JJIS1 pEIICHUS
MPaKTHYECKUX 33]1a4 TTOBCEAHEBHOM *KU3HU; (POPMHUPOBAHUEC

HAYYHOTO MHPOBO33pEHUs; POPMHUPOBAHNE HABBHIKOB

UCII0JIb30BaHMs €CTECTBEHHOHAYYHBIX U 0COOEHHO

(bU3UKO-MaTeMaTHYECKUX 3HAHUM 111 00 bEKTUBHOTO



aHaJIM3a yCTPOMCTBA OKPY-KAIOILIEro MUpa HA

npuMepe J0CTHXKEHUN COBPEMEHHOM acTpOPU3UKH,

aCTPOHOMUHU U KOCMOHABTHKH.

B pesynbTare n3ydeHuss acTpOHOMHUHN Ha 0a30BOM YPOBHE YUCHHK JOJDKCH:
3HATH/TIOHUMATh:

CMBICJI TIOHATHH: TEOLICHTpUYECKass M TeIMOIEHTpUYeCKas CHUCTeMa,
BUIMMas 3BE3/1HAs BEJIMUYMHA, CO3BE311E, TPOTUBOCTOSHUS U COCAMHECHUS TIJIaHET,
KOMETa, acTepoMi, METeOp, METCOPUT, METCOPOU, IUIAHETa, CITyTHHK, 3BE3]1a,
ConneuyHast cuctema, [‘amaktvka, BceneHHas, BCEMHpHOE W MOSICHOE BpeMs,
BHECOJIHEUHAsI TUTaHeTa (PK30IUIaHeTa), CIEKTpalbHas KiacCU(HKaIMs 3BeE3,
NApAJUIAKC, PEIMKTOBOE M3JIydeHHME, bonbpmoil B3pbeIB, depHas IbIpa; CMBICI
(bU3UYECKUX BEJIMYMH: MAPCEK, CBETOBOMU I'0Jl, aCTPOHOMHUYECKAS
CIVHUIIA, 3BE3/IHAs BEIUYMHA; CMBICI (PU3MUECKOro 3akoHa Xa00Jia; OCHOBHBIE

ATanbl OCBOEHUS KOCMUYECKOTO MPOCTPAHCTBA; TUMIOTE3bI TPOUCXOKICHUS

CoJIHEUHOW CHCTEMBI; OCHOBHBIE XapaKTEpUCTUKU U cTpoeHue CoJHIIA,

COJHEUHOM arMocdepbl; pasMepbl [‘alakTHKW, TMOJIOKEHUE U TIEPHO

o6pamenus CoJHia
OTHOCUTEJIBHO IIeHTpa ["anakTuKu; ymeTh:

MPUBOJUTH TPUMEPHI: POJIM aCTPOHOMHUU B PA3BUTHUU IIMBWIM3ALINH,
MCTOJIb30BaHUSI METOJIOB MCCJIEIOBAHUM B aCTPOHOMUH, PA3IMUHBIX IHAa30HOB
AJIEKTPOMArHUTHBIX HW3JIYYCHUH [JI1 TOJydeHHs wHpopMaimu o0 00beKTax
Bcenenno#t, momy4deHHWs] aCTPOHOMHUYECKOW HWHPOpPMAIMK C  MOMOIIBIO
KOCMHUYECKUX allllapartoB W CIEKTPAIbHOIO aHaIn3a, BIMAHUSA COJHECYHOU
AKTUBHOCTH Ha 3€MJTIO; OMHUCHIBATh U OOBSICHATH: PA3JIMUUS KaJICHAApeu, YCIOBUS
HACTYIUICHUSI COJIHEYHBIX W JIYHHBIX 3aTMeHUH, (a3bl JIyHbI, CyTOUHBIC IBUKCHUS
CBETWJI, NMPUYUHBI BO3HUKHOBCHHUS NPWIMBOB W OTJIMBOB, MPUHIHUI JICHCTBUS
ONITUYECKOTO TEIECKOIA, B3aUMOCBA3b (PU3UKO -XUMUYECKUX XapAKTEPUCTUK 3BE3]]
C WUCIIOJb30BAaHWEM JuarpamMMbl "IBET-CBETUMOCTH'", (HM3WYECKHE TPUUYUHBI,
ONPEESAIONIME PABHOBECUE 3BE3/l, UICTOUHUK HSHEPTUU 3BE3J U MPOUCXOKICHUE
XUMUYECKUX JJIEMEHTOB, KpacHOe cMmelleHrne ¢ rnomombio dddekra orepa;
XapaKTepu30BaTh OCOOEHHOCTH METOJOB IIO3HAHUS ACTPOHOMHH, OCHOBHBIC
3JeMEHThl W CcBoOKMcTBa IaHeT COJIHEUHOW CUCTEMBI, METOJbl OMpPEACICHUS
PaCcCTOSIHUMA M JIMHEWHBIX Pa3MepOB HEOCCHBIX TEJI, BO3MOYKHBIC ITyTH JBOJIIOINH
3BE3]] PA3JIMYHON MACCHI;

HaXOJIUTh Ha HeOE OCHOBHBIE c03Be3aus CEBEpHOTO MOJyIMIApHsi, B TOM
yuciie: boapmas Mensenuma, Manast Mensenuma, Bononac, Jleoens, Kaccuones,
OpuoH; camble sipkue 3Be3/1bl, B ToM unciie: [lonsipuas 3Be31a, Apkryp, Bera,
Kanemna, Cupuyc, berenbreiize; HCnoab30BaTh KOMITbIOTEPHBIC MPUIIOKEHUS JJIS
onpeaeneHus: noioxenus Comnnia, JIyHsl 1 3B€3]] Ha JTIOO0YIO AaTy U BpEMs CYTOK



JUIsl TaHHOTO HACEJIEHHOTO ITyHKTA; WCIOJb30BaTh NPUOOPETEHHbIC 3HAHUA U
YMEHHUsI B IPAKTUYECKOMN
NEATENIbHOCTA U TOBCEAHEBHOM KU3HU JIJIA:

MTOHUMAaHWS B3aMMOCBSA3U aCTPOHOMHUH C APYTUMU HAYKaMH, B OCHOBE
KOTOPBIX JIEKAT 3HAHUA 110 aCTPOHOMHUH, OTIEICHUE €€ OT JDKCHAYK;

OIlCHMBaHWsA WH(pOpMAIUK, cojepxaiieiics B  coodmeHusx  CMU,
HNuTepHeTe, HaydHO-TIOMYJISIPHBIX CTaThsX.

OcBoeHnue  cojepkaHusi  y4eOHOW  JUCHUIUIMHBI  «ACTPOHOMUS
obecTnieunBaeT JOCTUKEHHUE CTYICHTAMU CJICIYIOIIUX Pe3yIbTaToOB:

JInuHOCTHBIE pe3yJIbTATHI:

1) cdhopmMupoBaHHOCTH MHPOBO33pPEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIIECTBEHHOW MPAKTUKH,

2) cGOpMHUPOBAHHOCTH OCHOB CaMOPa3BUTUS H CAMOBOCHHTAHMS;
TOTOBHOCTh M CITOCOOHOCTH K CaAMOCTOSTEIHHON, TBOPUYECKON M OTBETCTBEHHOU
nesATeabHOCTH (00pa3oBaTebHOM, KOMMYHUKATUBHOM U JIp.);

3) chopMUPOBAHHOCTh HABHIKOB MPOJYKTHBHOTO COTPYAHHYECTBA CO
CBEpCTHUKAMH, JETbMHU CTaplIero ¢ MIAAIIEr0 BO3pacTa, B3POCIBIMU B
00pa3oBaTeNbHOM, OOINECTBEHHO  TIOJIE3HOW, y4eOHO-HCCIIeA0BATENLCKOM,
y4eOHOMHHOBAIIMOHHOW U IPYTUX BUAAX JEATEIbHOCTH;

4) TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BAHUIO U CaMOOOPA30BaHUIO HA
NPOTSPKEHUHM BCEW  JKM3HU; CO3HATEIbHOE OTHOIIEHUE K HENPEPHIBHOMY
00pa30BaHMI0 KaK YCJIOBHUIO YCHEIIHOW NpO(PEeCCHOHAIbHOW U OOIIECTBEHHOMU
NeSATeIbHOCTH;

MeTanpeaMeTHbIE pe3yJbTAThI:

1) ymeHHE CaMOCTOSTEIbHO OMNPENENIATh 1M U COCTaBISAThH IUIAHBI,
OCO3HAaBasi IPUOPUTETHBIE U BTOPOCTENECHHBIE 3a/1a4H;

2) yMEHHE MPOIYKTHBHO OOIMATHCS W B3aWMOJICMCTBOBATH C KOJUIEraMH
0 COBMECTHOM JESITENbHOCTH, YYWUTHIBaTh MO3UIMU JAPYroro, 3¢GGEeKTUBHO
paspemniarb KOHMIUKTHI;

3) BlaJeHHE HaBbIKAMU IO3HABATEIILHOW JIESITEIbHOCTH, HaBbIKAMU
paspeteHus mpooeM; CIOCOOHOCTh U TOTOBHOCThH K CAMOCTOSITEIbHOMY TIOMCKY
METOJO0B PEUICHHUs] NPaKTUYECKUX 3a7a4, MPUMEHEHHUIO Pa3JIMYHbIX METO/I0B
MO3HAHUS JIJISl U3YUEHUSI PA3JIMYHBIX CTOPOH OKPYKarOIIEeH JIEUCTBUTEIILHOCTH;

4) TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITEJIbHOM W OTBETCTBEHHOU
MHOOPMAIIMOHHON  JEATENbHOCTH, BKJIIOYAs YMEHHUE OPHUEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX MH(POpMAIH, KPUTUIECKHU OIIEHUBATDH U
UHTEPIPETUPOBATh MH(POPMAITHIO, TTOTYYAEMYIO U3 PA3JIMYHBIX HCTOYHUKOB;



5) yMEHHME CaMOCTOSITeIbHO OIICHMBAaTh U TNPUHUMATh PEIICHHUS,
OMPEAEISIOIIME CTPATETUIO TIOBEICHUS, C YYETOM IPAKIAHCKUX U HPABCTBEHHBIX
LICHHOCTEH;

6) BIaIEHHUE S3BIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO
M3JIaraTh CBOIO TOYKY 3PEHUS, MCIOJIb30BATh SI3BIKOBBIC CPEICTBA, aJCKBATHBIE
oOcyxmaemMoit mpoOjiemMe, BKIIOYas COCTABJICHWE TEKCTa W IPE3CHTAINH
MaTepuaioB C HWCIOJb30BaHUEM HWH(GOOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHI, y4aCTBOBAaTh B JUCKYCCUU;

7) BIaJcHWE HaBBIKAMHM ITO3HABATCIILHOM pedICKCHH Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM W MBICIHUTEILHBIX NPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHMM, TPAHUL] CBOETO 3HAHMS U HE3HAHWS, HOBBIX IO3HABATENBHBIX 33/1a4 U
CPEACTB UX TOCTUXKEHUS.

O0s3aTe1bHBIA MUHUMYM CO/AEPKAHNS OCHOBHBIX 00Pa30BaTeIbHbIX
porpamMm

[Ipenmer acTpoHOMUHA

Posb acTpoHOMMM B pa3BUTHH LUBUIIM3ALUHU. DBOJIIOLMS B3TJI10B YEI0BEKa
Ha Bceenennyto. ['eonienTpruyeckas u reamonenTpudeckas cucteMbl. OCOOEHHOCTH
METOJ 0B [I03HAaHUA B aCTPOHOMHUH. [[pakTHuecKoe NpUMEHEHNE aCTPOHOMHUYECKUX
uccnenoBanuii. Mcrtopus pa3BUTHA OTEYECTBEHHOW KOCMOHABTHKHU. IlepBbii
UCKYCCTBEHHbIM cnyTHUK 3emud, mnoser FO.A. Tarapuna. JlocTmxkeHus
COBPEMEHHOM KOCMOHABTHUKH.

OCHOBBI ITPAKTHYECKOW aCTPOHOMUU

HEBECHASI C®EPA. OCOBBIE TOUKW HEBECHOW  C®EPHI.
HEBECHBIE KOOPJMHATDBI. 3Be3anas kapTa, CO3BE3/MsS, HCIOJb30BaHUE
KOMIIBIOTEPHBIX TPWIOKEHUH I OTOOpakeHWs 3Be3IHOro Heba. Bumaumas
3Be3qHas BenuuunHa. CyrouHoe aBwkeHue cBetwia. CBSA3b BHUIMMOI'O
PACIIOJIOXXEHUSA OB BEKTOB HA HEBE 1 TEOI'PAGUYECKIUX
KOOPJIUHAT HABJIFOIATEJIA. [dewxenue 3emmn Bokpyr CosHia. Bugumoe
nBkenne u pasbl Jlynol. ComHEuHbIC U TyHHBIC 3aTMEHUS. BpeMs u kajeHaapsb.

3aKOHBI IBM)KCHUS HEOCCHBIX TEl

Crtpykrypa u macmradbl CosiHeuHoM cuctembl. KoHpurypauus u ycnoBus
BUJIMMOCTHU IUIaHET. MeToabl ompenelieHuss paccTossHuid a0 Ten CoaHeuHOU
cucteMbl 1 ux pasmepoB. HEBECHAS MEXAHIMKA. 3AKOHBI KETUIEPA.

OIIPEAEJIEHME MACC HEBECHbIX TEJIL JABVDKEHUE
NCKYCCTBEHHbBIX HEBECHbBIX TEJI.

CoJiHeuHasa cucTemMa



[Ipoucxoxnenue Comneunout cuctembl. Cuctema 3emutst - JIyna. Ilnanerst
3eMHOM rpynnbl. [Inanersi-rurantel. CIyTHUKM W KOJIbLIA TUIAaHET. Maitele Tena
Conneunoit cuctembl. ACTEPOUTHASA OITACHOCTD.

MeTo1bl aCTpPOHOMUYECKUX UCCIEN0BAHUN

DJEKTPOMArHUTHOE W3JIy4YCHHUE, KOCMHYECKHUE JTy4YH 1
['PABUTAILIMOHHBIE BOJIHbI kak ucTo4yHMK WHGOPMAIUH O TPUPOIE U
cBoiicTBax HeOecHbIX Tel. HazeMHble M KOCMUYECKHE TENECKOIIbI, MPUHIIAI UX
paboTsl. Kocmuueckue anmaparsl. CiekTpanbHbIN anamm3. Dddekt omuepa.
3AKOH CMENIEHMA BUHA. 3AKOH CTED®AHA-BOJIBIIMAHA.

3Be3/1bI

3Be3/1bl: OCHOBHBIE (PU3UKO-XMMHUYECKHE XaPAKTEPUCTUKU W WX B3auMHas
cBsi3b. Pa3HooOpa3ue 3Be3AHBIX XapAKTEPUCTUK U HUX 3aKOHOMEPHOCTH.
Onpenernenne pacctosHus n0 3Be3, mapamiakc. JJBOMHBIE U KPATHBIE
3BE3/IbI. Bueconneunsie mianetsl. [IPOBJIEMA CYIHECTBOBAHMSA
YKM3HU BO BCEJIEHHOM. BHyTpeHHee CTpOCHIE M HCTOYHHKH SHEPTHH 3BE3I.

[Iponcx0kKIEHNE XUMUYECKUAX snemenToB. [IEPEMEHHBIE U
BCIIBIXMBAIOIIWE 3BE3/I1bl. KOPUYHEBBIE KAPJIMKH. DBomtouus 3831,
€€ 3Tanbl 1 KOHEUHBIE CTAUH.

Ctpoenne Connia, conHeuHoil armocdepbl. I[IposiBieHus coaHEUHOM
AKTUBHOCTH: TISITHA, BCIBIIIKK, MpOTyOepaHIpl. [lepuoaudHOCTh COJHEUHOU
axtuBHOcTH. POJIb MATHUTHBIX TIOJIEM HA COJIHLE. ConHeuHO-3eMHbIE
CBSI3M.

Hama I'anaktuka - Mieunsiii [1yte

Cocta wu ctpykrypa [T'amaktuku. 3BE3/IHBIE CKOIUIEHHA.
Mex3Be3nHblii ra3 u neuib. Bpamenue ['anaktnku. TEMHAS MATEPHS.

["amaktuku. Ctpoenue u 3Bomonns BeeneHHo

OTKpbITHE APYrUX TajakTUK. MHOrooOpasue TajakTUK U MX OCHOBHBIE
XapakTepuCcTUKA. CBEpPXMACCHUBHBIE YEpPHBIE ABIPbl M AKTHBHOCTH TaJaKTHK.
[lpencraBnenne o kocmonoruu. KpacHoe cmemenue. 3akoH XaOoOua.
SBOJIIOIIMI BCEJIEHHOM. Bonsmoii B3peiB. PemukroBoe u3iyueHHe.
TEMHAS ODHEPT'USI.

1.4. Koumn4yecTBO 4YacoB Ha OCBOcHHMe padouyeid NpPOrpamMmbl y4eOHOU
AUCIUIIMHBI: MAKCUMAIBHOM yueOHOM Harpy3ku oOydaromerocsi 36 4acoB, B TOM
qyucIie: 00s13aTeIbHON ayTUTOPHOM Y4eOHOW Harpy3Ku o0ydJaromierocs: 364acos.



2. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM JUCIHUATIIAHBI

2.1.00peM y4eOHOM TUCUUILIMHBI M BUABI Y4€OHOM pad0ThI

IMPAKTHUYCCKHUC 3aHATHUSA

Bua yueOHo# padoThl O0bem yacos
MakcumaJsbHas yueOHasi HArpy3Ka (Bcero) 36
Oo0s3aTeIbHASI AYIUTOPHASA y4eOHasi HArpPy3Ka (Bcero) 36
B TOM YUCIJIE:
TEOpeTHYECKoe 00yueHue 18
18

CamocrosTenbHas padboTa

Ilpomesxcymounan ammecmauusa Oughepenyuposanuwlii 3auem




2.2. TemaTH4eCKHH IJIAH U COJleP:KAHME Y4eOHO M TN CUUILIMHBI K ACTPOHOMMUSD)

HaunmeHoBaHue ConepxxaHue yueOHOro MaTepuaJjia, cCaMoCTosiTeJIbHasi padoTa Oobem YpoBeHb
pa3aesioB U TeM 4yacos OCBOEHUS
1 2 3 4
Paznen 1. AcrpoHoMusi, ee 3Ha4eHHe U CBSA3b C APYTUMH
HAayKaMHu
Coneprxkanue yueOHOTo mMatepuarna.
Tema 1.1. 1 AcTtpoHoMHUsI Kak Hayka. lcTopus CTaHOBJIEHHMS aCTPOHOMHUM B CBSI3M C IPAaKTUYECKUMH 2
IIpeameT acTpoHOMUM MOTPEeOHOCTAMU. DTaIlbl Pa3BUTHS ACTPOHOMUU. B3auMOCBS3b 1 B3aMMOBIIHUSIHIE ACTPOHOMUU U 1
NPYIUX HayK.
Temal.2. 1 [lonstue «nebecHast cdepa», OCHOBHbBIE TUHUM U TOUKU, TOPU3OHTAIbHASI CUCTEMA KOOPIUHAT. 2
Ha6.1101e Hus1 — 0CHOBBI MHeMOHUYECKHE MPUEMBl ONpPEeNCHUsI YITIOBBIX Pa3MEpPOB PACCTOSHUN MEXIY TOUYKAMHU 1
ACTPOHOMMHU HeOecHol cepbl. Teneckonmbl KaKk HHCTPYMEHT HATJISTHOM acCTPOHOMHUH. BHIIBI TENECKONIOB U
UX XapaKTePUCTUKU.
[Ipakruueckoe 3aHsTHE 2
Pazneut 2. OCHOBBI IPAKTHYECKOH ACTPOHOMMH
Conepxanue yaeOHOTO MaTepuaia.
Tema 2.1. 1 OmnpeneneHue  TOHATUS — «3Be3HAs  BEIMYMHA». DBBeneHHe TOHSATUS ~ «CO3BE3AUE».
3Be3abl U CO3BE3TUs DKBaTopHaibHAs CHCTEMa KOOpJAWHAT, TOYKA W JUHUU Ha HebecHou cdepe. MccrnenoBanme 2,3
Buaumoe 1BukeHue BBICOTHI TIOJIIOCA MHpa Ha pa3IMyHBIX Teorpaguyeckux MIMpoTax. BBeaeHue mNOHATUN 1

3Be3/

«BOCXOJISIIIIEE CBETUJIO», <«HE BOCXOJSIIEE CBETUIIO», «HE3aXOJIIee CBETUIIO», «BEPXHSI
KyJIbMUHAILIUS», «HWKHSS KyJIbMUHAIUs». BbIBO/I 3aBUCMMOCTH MEXIY BBICOTOM CBETHJIA, €r0
CKIIOHEHUEM U reorpaduyueckoil MMpPOTOH MECTHOCTH.
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Tema 2.2.
T'oquyHoe NBHKEHUE
CouHna. /[Buxenue u

¢ a3p1 JIynsbl.

BBenenune NOHATMH  «IHU  PABHOJEHCTBUS» UM «IHU  COJHILIECTOSHHS»,  aHAIU3
ACTPOHOMHYECKOTO CMbICTIA JHEW pPaBHOACHCTBHUS M COJHIIECTOSIHUA. BBeneHme moOHSTHS
oxmuntukay. HccnenoBanue nBukeHuss ConlHIIa B TeueHHWE rofa Ha (oHe co3Be3muil ¢
UCIIOJb30BAaHMEM TMOJABUKHON KapThl. OOCyXJIeHUuE NPOAOKUTEIbHOCTH IHS U HOYM B
3aBUCUMOCTU OT IIMPOTHI MECTHOCTH B TE€UEHHUE rojia. AHAIN3 MOJIET B3aUMOJCHCTBUS 3eMIU
u Jlynel. CpaBHUTEIbHAS XapakTepUCTHKa (u3nueckux cBOMcTB 3emun U JlyHbl. AHamus
SIBJICHUU COJIHEYHOTO M JIYHHOTO 3aTMEHHUM, YCIOBUS MX HACTYIUIEHHS W HAOJIOJEHUS Ha
Pa3IUYHBIX IMPOTaX 3EeMIH.

Tema 2.3. Bpemsi u
KaJleH1apb

HepI/IO,I[I/I‘IeCKI/Ie HJIX TIOBTOPAOIIMECA IIPOLHECChl KAaK OCHOBA I U3MCPCHUSA BPCMCHMU.

I[peBHI/Ie Yachl. BBG[[GHI/IG MMOHSITHUI «MECTHOC BpPEMsD), <ITOSICHOC BPEMS), <BUMHEC BPEMI» U

«IeTHEE BpeMs». DBITOBOE M HaydHOE IOHATHE «MECTHOE Bpems». Jleroucumcienue B
npeBHOCTU. MCcmosp30BaHHE MNPONOJDKUTENBHBIX NEPUOJMYECKUX IIPOLECCOB Ul CO3JaHUs
kanenapei. CosiHeuHble W JIyHHbIE KaJleHJapu W uX cpaBHeHue. CTapblii U HOBBIN CTHIIH.
CoBpeMeHHBIN KaJIeH1aphb.

HpaKTI/I‘lCCKOC 3aHATHUC

Paznen 3. Crpoenue CoJiHeYHOH CUCTEMBbI

Conepxanue yueOHOrO MaTepHaa.

Tema 3.1.
Pa3zBuTne
npeacTaBJIe HUH 0
CTPO€HUH MHUpA.
Kongurypanuu
IUIaHeT.

1.

CraHoBnenue cuctembl mupa Apucrorens. ['eonentpuueckas cucremMa mupa Iltonemes.
JlocTonHcTBa cHCTEMBI M €€ orpaHudeHusd. I enmoneHTpuueckas cucremMa mupa KonepHuka.
[TpoGneMbl NMPUHATHS TEIMOLEHTPUYECKON cucTeMbl Mupa. [lpemmyiecTBa M HEAOCTATKH
cuctembl mupa KomnepHuka. I'paHUIIbI TPUMEHMMOCTU T€IUOLIEHTPUUECKOW CHCTEMBI MHpA.
[lonTBepkaeHUE TENMOIEHTPUUYECKOM CHCTEMbl MHpa TPH Pa3BUTUU HaOMIOAATEIbHON
actpoHomMuH. OcHOBHOI Matepuan KoHdurypauu miaHeT Kak pa3iuyue MoJI0KEeHUs

ConHIIa ¥ TJIAaHETHI OTHOCHTEIBHO 3€MHOTO HaOoaaTeNs. Y CIOBUS BUANMOCTH TUTAHET MPH
pasnuyHbIX KoHpurypauusx. CHHOAMYECKUH U CHUJCpUYECKUI MepHobl OOpallieHUs IIaHeT.
AHanuTHYecKasi CBSI3b MEXJIY CUHOJIMYECKUM M CHJIEPUYECKUM MEpHOoJaMH JJis BHELIHUX U
BHYTPEHHHUX ILJIAHET.
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Tema 3.2.
3aKkoHBI ABHKEHUS
IIaHeT
Co/1He YHOI CHCTEMBI

1. OMINUpPHUYECKUN XapakTep Hay4yHOro wuccienosanus Kemiepa. Ommic, €ro CBOMCTBA.
Onnmuntuyeckue opOuThl HebecHbIX Tenl. DopmynupoBka 3akoHOB Kemsepa. 3HaueHue u
IpaHUIIBl MPUMEHUMOCTH 3ak0HOB Kemiepa. Metoapl onpezeneHus: pacCTOSHUM 10 HEOECHbBIX
TeJI: TOPU30HTAIBHBIN MAPAJUIAKC, PaJANOJIOKALIMOHHBIN METOA U Jla3epHas JoKauus. Merosl
OIIpEIENICHUs] pa3MepPOB HEOECHBIX TEN: METOJOJOTMYECKHE OCHOBBI OIpPEIEICHUS pa3MepoB
3emiu DpatocheHOM; METOJT TPUAHTYIISALMH.

Tema 3.3.
OtkpbiTHE U
NpPUMEHEeHHE 3aKOHA

1 Onpenenenue paccTosiHUM 10 TIaHeT COJTHEYHOW CUCTEMBI C MCHOJIb30BAHUEM CIIPABOYHBIX
MarepuanoB. OmnpeneneHue mnosoxeHus mniaaHeT COMHEYHOM CHUCTEMBI C HCIOJIB30BAHUEM
JaHHbIX  «lIIKOMBHOTO aCTPOHOMHMYECKOTO KaleHIaps» Ha TEKylMd y4eOHBIM ToI.

BCEMHPHOTO I'paduueckoe npeacraBieHre moiokeHus maHeT COMTHEYHONW CHUCTEMBI C yIETOM Macirada u
TATOTE HUS pEabHOTO PACIOJIOXKEHUs HEOECHBIX Tel Ha MOMEHT MPOBEACHHS PabOThl. AHATMTHYECKOE
JIOKa3aTeJIbCTBO CHPABEIMBOCTA 3aKOHA BCEMHUPHOIO TITOTCHHS. SIBJIEHHE BO3MYIICHHOTO
JIBKEHUSI KaK JI0Ka3aTeJIbCTBO CIPABEAIMBOCTH 3aKOHA BCEMUPHOTO TAroTeHus. [Ipumenenue
3aKOHAa BCEMHUPHOTO TATOTCHUS IS OMpPENeIeHUs] MacC HEOSCHBIX Tel. YTOYHEHHBIM TpPETHH
3akoH Kemepa. SIBneHre MpUIMBOB KaK CIEACTBUE YACTHOTO MPOSBJICHUS 3aKOHA BCEMUPHOTO

TSTOTEHUS IPHU B3aUMOJICUCTBUU JIyHBI 1 3emiIn.
Tema 3.4. 1 OO0mas xapakTeprucTUKa OPOUT U KOCMHUYECKHX CKOPOCTEH MCKYCCTBEHHBIX CITYyTHUKOB 3€MJIH.
JIBu:xeHUE Uctopusa ocBoenusi kocMmoca. Jloctuxxenuss CCCP u Poccuu B KOCMHYECKUX MCCIIEIOBAHUSIX.
HCKYCCTBEHHBIX Uctopust uccnenoBanusi Jlynsl. 3amyck kocMuueckux amnmapatoB K Jlyne. [lumotupyembie
CIIyTHUKOB U nojersl M Bbicagka Ha JlyHy. Hcropus uccnenoBaHus W COBPEMEHHBIM 3Tall OCBOCHUS

KOCMHYeCKUX

annapatoB (KA) B
CoJuiHeYHOM cucTeMe

MCKIIIAHCTHOTO IMMPOCTPAaHCTBA KOCMUYCCKUMU allriaparaMu.

HpaRTI/ILIeCKOC 3aHATHUC

Pa3nea 4. Ilpupoaa tes CosiHEYHOH CHCTEMBbI

Conepxanue yueOHOTo mMarepuaia.

12




Tema 4.1.
CosiHeuHas cUcTEMa.
Cucrema "3emus -
Jlyna".

CoBpeMeHHbIEe MeTOIbI U3yueHUs HebecHbIX Ten ComHeYHOU cUcTeMbl. TpeOoBaHMs K HAyYHOU
runoTe3e o mnpoucxoxaeHnu ConmHeuyHoW cuctembl. OOmme CBEIEHUS O CYIIECTBYIOIMX
runote3ax npoucxoxaeHus Conneunoit cucreMsl. I'unoresa O. 0. IlMuara o npoucxoxaeHnu
ten ConHeyHOW cucTeMbl. HaydHble MOATBEPXKACHUS CHPABEMIMBOCTH KOCMOTOHHYECKOM
runoTe3pl  npoucxoxkaeHuss CoyiHeuHOW cucTemMbl. OTnpeneNeHre OCHOBHBIX KPUTEPHUEB
XapaKTepUCTHKA M CpPaBHEHHUs IIIaHET. XapaKTepUCTHKAa 3eMJIM COIVIACHO BBIJACICHHBIM
KpuTepusM. Xapakrepuctuka JIyHBI COINIACHO BBIJCICHHBIM KpuTepusM. CpaBHHUTENIbHAS
xapakrepuctuka atMocdepsl JIyHbsl 1 3emMiid ¥ acTpOPU3UUECKUX U TEOJTOTHUYECKUX CIEeICTBUM
pasnmmunsi. CpaBHUTEIbHAS XapaKTepUCTUKA penbeda maaHeT. CpaBHUTEIIBHAS XapaKTePUCTHKA
XUMHYECKOTO cocTaBa muianer. OOocHoBaHue cucteMbl «3emiusi — JlyHay Kak YHHKaIbHOM
nBoiHON miraneTsl COIHEYHONH CUCTEMBI.

Tema 4.2.
IlnaHeTsI 3¢ MHOM
rpynibl

BuyrpurpynnoBass oOIHOCTb IJIAHET 3€MHOM TPYIIbl U IUJIAHET-TUTAHTOB IO (U3UYECKUM
xapakrepuctukaM. CxoncrtBa M pasnuuus 1uiaHeT COJHEYHOM CHCTEMBI IO XMMHYECKOMY
COCTaBy, BBI3BaHHBIC EIWHCTBOM TPOMCXOXIeHHS Ten CONHEYHOW cucTeMbl. BwimeneHue
KPUTEPUEB, MO KOTOPHIM IJIAHEThl MAKCUMAJIbHO OTIMYaloTCA. OCHOBHBIE XapaKTEpUCTUKU
TJIAaHET 3eMHOW Tpynmbl ((PU3UUYECKHE, XUMHUYECKHE), UX CTPOEHHE, OCOOEHHOCTH penbeda u
arMoceprl. CHNyTHUKM TUTaHET 3€MHOW Tpynmbsl W WX ocoOeHHocTH. llpomcxoxnenue
cnyrHukoB. CpaBHUTeNbHAs xapakrepuctuka Mapca, Benepsl u Mepkypuss OTHOCUTETHHO
3emutn.

TeMma 4.3.
Ilnane THI-THTaHTBI

OCHOBHBIE XapaKTEPUCTHKH IUIAHET-TUTAHTOB ((U3MYECKUE, XMUMHUYECKHE), HX CTPOCHHE.
CnyrHUKM TUJIaHET-TMTAHTOB M UX ocoOeHHocTH. Ilpoumcxoxnenue cnyrHukoB. Koubia
IIJJAHETTUTAaHTOB M UX 0COOeHHOCTH. [IponcxoxaeHue kouel.

Tema 4.4,
AcTepouabl 1
MeTeopuThbl. KoMeThI

Actepouibl U UX XapakrepucTuku. OcoOEHHOCTH KapIMKOBBIX IIaHeT. KoMeTsl U ux cBolcTBa.
[lpobnema actepouaHO-KOMETHOW omacHOCTH g 3emnu. OmnpenencHue  sIBICHHM,
HaOTI0JaEMBIX TIPU IBUKEHUH MaTbIX Tel COTHEYHOM CUCTEMBI B aTMOChepe 3eMITH.

U MeTeophbl.

XapakTepucTuka TpPUPOAbI U OCOOEHHOCTEH SBJIEHUS METEOPOB, METEOPHBIX IOTOKOB.
OcoOeHHOCTH sBIEHUS OONMIa M XapaKTEPUCTUKU METEOpUTOB. ['eojornueckue ciensl
CTOJIKHOBEHUSI 3€MJIM C METEOPUTAMHU.

[IpakTuueckoe 3aHsTHE

13




Paznea 5. Couanne u 3Be3abl

Copeprxanue yueOHOro mMarepuara.

Tema 5.1.
Oo0ume cBejgeHus 0
Counue. Crpoenue

armocgepsl CosHia.

1.

CoBpemenHbie Meronbl u3ydeHust ConHua. OHeprus u Temneparypa ConHna. XUMUYECKUN
cocra Connma. Bayrpernee crpoenue Comana. Atmocdepa Comnnma. @opMbl TPOSBICHUS
COJIHEYHOW aKTUBHOCTU. PacmpocTpaHeHHME H3IIydeHUs M II0TOKA 3apsDKEHHBIX YacTHIl B
MEX3BE3IHOM IpocTpaHcTBe. DU3NYECKHE OCHOBBI B3aMMOJCHCTBUS IMOTOKA 3apsHKEHHBIX
YacTUI[ C MAarHUTHBIM MOJeM 3eMIM U YacTulamMu ee arMocepbl. DU3NYecKue OCHOBBI
BO3JICUCTBUS MOTOKA COJIHEYHOIO HM3Iy4EHHMsS Ha TEXHUYECKUE CPEICTBA U OUOJIOTHYECKHE
0o0bekThl Ha 3emuie. Pa3BUTHE TeTMOTEXHUKHM M Y4YET COJIHEYHOTO BJIMSHHS B MEAWIIMHE,
TEXHUKE U JIPYTUX HalpaBICHUSX.

Tema 5.2.
dusznyeckas npupoaa
3Be31. CBSI3b MeKIY
puznueckumu
XapaKTe pUCTUKAMH
3Be3/.

MeTo rogu4YHOrO mapajiakca M TPaHHUIbl €ro MPUMEHUMOCTU. ACTPOHOMHYECKUE €TUHUIIBI
WU3MEPEHUsSI PACCTOSHHUN. AHATUTUUYECKOE COOTHOIICHHWE MEXIYy CBETHUMOCTBHIO U 3BE3IHOM
BEIMYMHON. AOCONIOTHAs 3Be3[Has BelWuuMHA. Ee CBsA3p C TOAMYHBIM MapajuIaKCoOM.
CrnekrpanbHble KIacchl. [[narpaMma «CrekTp — CBETUMOCTBY. Pa3Mephl U MIIOTHOCTH BEIIECTBA
3Be3a. OrmnpeneneHue Macchl 3BE3J] METOJIOM HU3YUYEHHS ABOMHBIX CHUCTEeM. Mojenu 3Be3.
OcHoBBl KIaccM(UKAIMK TIEPEMEHHBIX M HECTAllMOHAPHBIX 3Be3[. 3aTMEHHO-BOIHbIE
cucrembl. Lledenapl — HecTarmoHapHble 3Be3fbl. Jlonromepuonnyeckue 3Be3nbl. HoBeie u
CBEpXHOBBIE 3Be3/bl. [lynbcappl. 3HaueHHE TEPEMEHHBIX U HECTAI[MOHAPHBIX 3BE3/1 [JIs1 HAYKH.

Tema 5.3. DBoaronus
3Be3I.

OmeHka BpeMEHHM CBEYEHHUSI 3BE3[bl C HCIOJIb30BaHWEM (M3WUYECKUX 3aKOHOB U
3aKkoHOMepHOCTel. HayalibHble CTauM 3BOJIIOIUM 3BE3/1. 3aBUCUMOCTD «CIIEHAPU» HBOJIOLNHU
oT Macchl 3Be3lbl. OCOOCHHOCTH SBOJIIOIIMM B TECHBIX IBOMHBIX cucTeMax. I'paduueckas
I/IHTepHpeTaHI/ISI 9BOJIFOIMWHA 3BC3/1] B 3aBUCUMOCTHU OT @mnqecmx napaMeTpOB.

HpaKmqecxoe 3aHATHUC

Pa3neua 6. Ctpoenue u 3BoJonusi BeesieHnoit

Conepxanue yueOHOTO MaTepuaia.
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Tema 6.1.
Hama I'anakruka.
JApyrue rajiakTuk.

Hama D'anmaktuka Ha HeOocBoge. Ctpoenue 'amaktuku. CoctaB ['anakruku. Bpamenue I'amaktuki.
[Ipobnema ckpbiToit Macchl. COCTaB MEX3BE3IHOM Cpelbl U €ro XapaKTepUCTHKA. XapaKTepHCTHKa
BUJIOB TyMaHHOCTEH. B3auMOoCBs3b pa3nuyHbIX BUA0B TYMAHHOCTEH € MPOIIECCOM 3B€31000pa30BaHMSL.

MeTarajnakTmka. XapakTeprucTHKa U3IY4eHUs MEXK3BE3JHOM cpenbl. HaydyHoe 3HaueHHe ucClieIoBaHUs MPOIECCOB B !
paspexeHHOH cperne B TrUraHTckux Macmmrabax. OOHapyKeHHEe OpraHWYeCKUX MOJIeKYylT B
MOJIEKYIIIPHBIX OOJIaKax.
Tema 6.2. «KpacHoe cmemeHue» B CHEKTpax TajakTHK. 3akoH Xa06ma. 3HadeHWe MOCTOSHHOW XaO0:a.
OcHoBBI OneMeHThl 0Ol Teopun OTHOCHTENbHOCTH A. OiHmmeiina. Teopuss A. A. dpuamana o He
COBpeMeHHOM cTanimoHapHocTd  BcenenHoit u ee moarBepxkaeHue. HayduHbie (axTbl, CBUIETEILCTBYIOLUE O 1
KOCMOJIOTHH Pa3IMYHBIX 3Tanax BOJIOLHOHHOTO Mporiecca Bo Beenennoit. TemMHast SHEprHs U ee XapaKTepPUCTUKH.
CoBpeMeHHass KOCMOJIOTMYECKass MOJENb BO3HUKHOBEHHUs M pa3BUTUs BceneHHol ¢ omopoil Ha
runotesy . A. 'amoBa, 0OHapy)KEHHOE PEIMKTOBOE U3TyICHHE.
[IpakTnyeckoe 3aHsATHE 2
Bcero: 36
Obs3aTebHBIC Ay IUTOPHbIE: 36

Jud ¢ epeHUUPOBAHHBIN 3a4eT:
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3. YCJIOBMSA PEAJIM3AIIMM YUYEBHOM JUCIIUILIMHGI 3.1.
TpeGoBanus K MHHHMAJBHOMY MATEePHAJIbHO-TEeXHHYECKOMY

odecrevYeHn o
Peamu3zanus y4eOHOM AUCUMIUIMHBI TpeOyeT Hamuyusg Yy4eOHOro KaOuHeTa
AcTpoHOMUM.
OGopynoBanue yueOHOTO KaOMHETA:

1. KommnbroTep.

2. MynbsTUMEIUHHBIA TPOEKTOP.

3. DkpaH.

3.2. UnpopmaninoHHOe 00ecriedeHne 00 yde Hust
OCHOBHbIC HCTOYHUKH:
1. Actponomusi. ba3zoBsiil ypoBenb. 11 knacc b.A. BoposiioB -BenbsiMuHOB,

E.K.Ctpayt - M.: [Ipoda, 2017

JlonoTHUTEIbHbIE HCTOYHUKM:

1. Boponuos-BemssmunoB b. A., Ctpayt E. K. "Actponomusa". 11 kmacc".
M.: poda, 2017. Y4ueOHHK C AIEKTPOHHBIM MPHII0KEHUEM.

2. E.ILJIeButan "Actponomus 11 kmacc" -M.: [Ipoda, 2011 r

3. Kynmam, M. A. Actponomus. 11 kmacc. Mertoamdeckoe mocoOue K
yueOnuky b. A. Boponrona- BenbsimunoBa, E. K. Crpayra
«ActpoHomus. bazoBbiit ypoBenn. 11 kmace» /M. A. Kynam. — M.:
Hpoda, 2018. — 217,
[7] c.

HNuTtepHeT-pecypebl

1. Actpodm3nueckuit nopTal. HoBoctu aCTPOHOMHUHU.
http://www.afportal.ru/astro

2.Bokpyr cBerta. http://www.vokrugsveta.ru

3.Bcepoccuiickas 0JIMMIIMA/IA IIKOJIbHUKOB IO aCTPOHOMUMU.
http://www.astroolymp.ru

4.T'ocynapcTBeHHbI acTpoHOMHuuYeckuil HHCTUTYT uM. I1. K. lltepubepra,
MI'VY. http://www.sai.msu.ru

5./HTepakTUBHBIN THA B MUpe KocMoca. http:/spacegid.com

6.MKC onnaitn. http://mks-onlamn.ru

7.006cepBaTopust Cubl'AY.
http://sky.sibsau.ru/index.php/astronomicheskiesajty

8.Obmepoccuiickuii acTpoHOMHUYECKU opTal. http://actpoHOoMUS.pdh

9.Penosutopuii Beenennoii. http://space-my.ru

10.Poccuiickas actpoHOMHUUYECKas ceThb. http://www.astronet.ru
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11.Ce30H5I

roja. Bcenennas, IUTAHETHI

http://cezonpirona.pd/mnanersr%201u%2038e3a51. html
12.®I'bYH UnctutyT actponomun PAH. http://www.masan.ru
13.2nemenTsl OonbiIOi Hayku. AcTpoHomust. http://elementy.ru/astronomy

" 3BE3bI.

4. KOHTPOJIb Y1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

KonTpoas wu

JANCIUIIINHBI

OI€HKa pPC3yJIbTaTOB OCBOCHUA

y9eOHON  JTHCIUTIINHBI

OCYULIECTBIIETCSL NPEINOJABaTeNIeM B MPOLIECCE NMPOBEAECHUS YCTHOTO OIpPOCa
TEOPETUUECKOTO Marepuasna, MMPOBEPKU PEUICHUS 3a/1a4, TECTUPOBAHUS, & TAKXKE
BBHITIOJTHEHUST 00YYAIOIUMUCS JTOMAITHUX 3aJlaHul, MMOJATOTOBKON COOOIIEHUH U

JOKIIaa0B.
DopmMbI U1 METOABI
Conepxanue XapaKkTepHCTHKA OCHOBHBIX BHIOB jesiTepHocTy| KOHTPOIT H ONEHKH
00yueHHst CTYACHTOB (Ha YPOBHe Yy4eOHbIX e iCTBUIA) pesyabTaTon
00y4eHus
AcTpoHOMUSI, ee | - OOBSCHATh TPUYUHBI BO3HUKHOBEHHS U |- YCTHBIA  OIPOQ
3HAYEHHE U CBS3h | PA3BUTHUS ACTPOHOMUU, TPUBOJUTH IIPUMEDPHI, TEOPETUYECKOTO
¢ APYrHuMH MOATBEPKIAIONIME TaHHBIC TPUUNHBI; MaTeprana -
HAYKaMH - WJUTIOCTPUPOBATH IPUMEPAMH | KOHTPOITH
IPAKTUYECKYH0  HANPaBJIEHHOCTb  ACTPOHOMMHU; | prinoHeHus
BOCIPOM3BOJUT CBEJICHHS IO MCTOPUH PA3BUTHS | o\ aimero
ACTPOHOMHH, €€ CBS3SIX C APYTHMH HayKaMH. B —
- n300pakaTh OCHOBHBIC KPYIH, JHHUU H
TOYKU HeOecHOM cepsl (MCTUHHBII BBITOHCHUA TECTA
(MaTemMaTH4ecKuii) TOPU3OHT, 3€HUT, HaIUP,
OTBECHAs TUHUS, A3UMYT, BBICOTA);
- dopmynupoBaTH HOHSTHE «HeOecHast
chepay;

- M CII0JIb30BATh NIOJIydEHHBIE paHee 3HAHUS U3
paznena «OnTHYECKHE SBICHUS» U1 OObICHEHUS
YCTPOMCTBA U MPUHLIMIA paOOThI TEJIECKOIA.
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«IIpakTnyeckue
OCHOBBI
aCTPOHOMHUM»

— BOCIPOU3BOJUTH OINpEACICHUS TEPMHUHOB H
MOHSATUM (CO3BE3/IME, BHICOTA M KYJIbMUHAIUS 3BE3/T
u ConHIla, SKIUNTHKA, MECTHOE, MOSCHOE, JIETHEE U
3UMHEE BpeMs);

— OOBSICHATH HEeO0X0IMMOCTh BBEICHUS
BHCOKOCHBIX JIET ¥ HOBOTO KaJIeHAapHOTO CTHJIS,

— 00OBsACHATH HaOJMIOIaeMble HEBOOPYKEHHBIM
rmazoMm aBukeHus 3Be3f U CollHIIa Ha Pa3MUYHbBIX
reorpadYecKuX IMMPOTaX, MABWKEHHE H  (a3bl
JIynbl, mpuunnbl 3aTMeHun JIynel u ConHua;

— TPUMEHSTH 3BE3AHYIO KapTy JJs MOMCKa Ha HeOe
ONPENENEHHBIX cOo3Be3qui u 3Be3n. lIpenmerHbie
pe3ynbTaThl U3ydeHus TeMbl «CTpoeHne
CoJHe4YHON CHUCTEMBI» MO3BOJISIOT:

— BOCIPOU3BOANTh HCTOPHUUYECKUE CBEICHUS O
CTAaHOBJICHMM M PAa3BUTUHM TeIUOLECHTPUUECKOU
CUCTEMBI MUDA;

— BOCIIPOU3BOJUTEL OIPEACICHUS TEPMHHOB H
NOHATUN (KOH(UTYypalus IUIaHeT, CHHOAUYECKUN U
CUJICPUYECKUI  TEepUOAsl  OOpalleHusl TJIaHeT,
TOPU30HTANBHBIN MapajyiakC, YIJIOBBIE pPa3MephI
00BbeKTa, ACTPOHOMHYECKAS CAMHUIIA);

YCTHBIU 0IIpOg
TEOPETUYECKOTO
MaTepuania -
KOHTPOJIb
BBIIIOJIHCEHU A
JIOMaIIHEro
3aJaHus;

- 3aCiTyllMBaHu¢
COOOIIeHHH U
JIOKJIa10B

— BBIYHNCIIATH pPacCTodHUC a0 IIJIaHET 10
TOPU30HTAIIBHOMY I1apajlakcy, a X pa3sMephbl — I10
VIJIOBBIM pa3MepaM U PacCTOSHUIO;

— (dopmynupoBaTh 3akoHbl Kemiepa, onpenenstsb
MaccChl TIJIAaHET Ha OCHOBE TPEThero (YTOYHEHHOTO)
3akoHa Kemnnepa;

—_— OIIUChIBATH OCO6CHHOCTI/I JABUKXCHUA TSI
CoJHEeYHON CHCTEMBl [OH JOCUCTBUEM  CHUI
TATOTEHUS o opbuTam c pa3IUYHBIM
3KCH€HTpI/ICI/IT€TOM;

— OOBSACHATH NMPUYUHBI BOSHUKHOBEHUS MPUIUBOB
Ha 3eMJie U BO3MYILECHUM B IBH)KCHHUH Tell
CoaHEUYHOM CUCTEMEI,

— XdpaKTCpHU30BaATb 0COOEHHOCTH ABHKCHU U
MaHCBPOB JUIA
HNCCICIOBaHH A TCII CoaHEYHOM CUCTEMEI.

KOCMHUYCCKUX aIlllapaToB
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Crpoenne
CoJiHe YHOM
CHCTEMBI

- BOCHPOU3BOJAUTL UCTOPHUUCCKHUC CBCACHUSA O
CTAHOBJICHUM W PpPa3BUTUHU FCJH/IOIIGHTPI/I‘-IGCKOﬁ

CHCTEMBl ~ MHpa, OOBSCHATH  IETIe00pazHoe
JIBUKEHUE TIJTAHET C UCMOJIb30BAHUEM SIIUITUKIOB U
T (depeHToB;

- BOCHPOU3BOAUTH ONMPEACICHUS TEPMUHOB U
MOHATHH «KOHQUTYpAIUs IUIaHET», «CHHOAMYECKUN
U CHICPUYCCKUU TIEpUOIBl OOpaIlCHHS ILIAaHET»
BOCHPOU3BOAUTh  ONpENEICHUS TEPMUHOB U
HOHATUH  «QJIIUICY, «adernuity, <dIepUTeIuiiy,
«OOTBIIAs ¥ MaJias MOJIYOCh DILTUIICAY,
«@QCTPOHOMHUYECKAS] €AUHUIIAY;

- dopmynupoBath 3akoHbl Kemepa,

- GopMyITHpOBATh OMpPENCICHUS] TEPMHUHOB U
MOHSATUMN «TOPU30HTANBHBIN MapajuIakey», «yrJIOBbIE
pa3Mepbl 00BEKTa;

- MOSICHATh CYIHOCTh METOJIa OIpeeICHUS
paccTosHUI o napasuiakcam CBETHJI,
PaaMoJIOKAIIMOHHOTO METOJIla U METO/a JIa3epHOU
JIOKaIlUH;

- BBIUMCIIATh PACCTOSIHUE [JI0 IUIAHET IO
TOPU30HTAIFHOMY MMapajulakCcy, a WX pa3Mephl IO
VIJIOBBIM pa3MepaM U PacCTOSHHUIO;

- ONpeNesiTh MacChl IUJIAHET Ha OCHOBE
TPETHETO

(yrounennoro) 3akona Kemiepa;

- OonuchiBaTh JBMKeHHSA Ten ColIHeYHOM
CHUCTEMBI TIOJ] ICUCTBUEM CHUJT

TATOTEHUSI o opOuTam c
Pa3ITUYHBIM YKCIICHTPUCHTETOM;
- OOBSCHATH  TPUYMHBI  BO3HUKHOBEHUS

NPUWIMBOB Ha 3eMJI€ U BO3MYIICHUN B JIBUKCHUU
Ten COMHEYHOUM CUCTEMBI.

- XapakTepu30BaTh OCOOEHHOCTU JBHIKCHUS
(Bpems crapTa, TPaceKTOpUM I0JIETa) U MaHEBPOB
KOCMHYECKHX alIaparoB JIsl UCCIICTOBAHMS Tell

YCTHBIU OIIpoC
TEOPETHYECKOTO
MaTepuania -
KOHTPOJIb
BBIIIOJIHCEHU A
JIOMaIIHEro

3aJjaHus;

- 3aCITyllMBaHu¢
COOOIIeHHH U
JIOKJIa10B

CoaHEUHOM CUCTEMEI,
- OIMCHIBATh MAHEBPHI, HEOOXOUMBIC IS TOCAIKA
Ha TIOBEPXHOCTh TUTAHETHI WJIM BBIXOJAa Ha OPOUTY

BOKpYTI' HEe.
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«Ilpupoaa TeJ
CosiHeyHoOM
CHCTEMbI»

- (GopMynHpOBaTH  OCHOBHBIE  IOJIOKEHUS

rUnoTe3bl 0 (OPMUPOBAHUU TeN
ConHEYHOH  CHCTEMBI, aHaJTU3UpPOBATH
OCHOBHBIE MOJIOKEHUS COBPEMEHHBIX

npeacTaBieHUuR o mpoucxoxaeHun ten ColHedHoH
CHCTEMBI,

- UCIIOJIB30BAaTh  IOJIOKEHHUS ~ COBPEMEHHOM
TEOPHH MPOUCXOKICHHS Tesl CONHEYHON CUCTEMBI,

- XapaKTepU30BaTh MPUPOIY 3eMIIH;

- NEePEeYHCIATh OCHOBHBIE (PM3NYECKUE YCIOBH S
Ha ITOBEPXHOCTU JIyHBI;

- OOBSACHATH pa3NU4us ABYX THUIIOB JYHHOMH
MOBEPXHOCTHU (MOpEil 1 MaTEepUKOB);

- OOBSACHATH  TIPOIIECCHI (dhopmMupoBaHus
IIOBEPXHOCTH JIyHBI U €€

penbeda;

- MEePEeUnCsaTh  pPe3ylnbTaThl  MCCIEJOBaHUM)

IIPOBEJCHHBIX ABTOMAaTUYECKUMM amlaparaMud U
aCTPOHABTaMU;

- XapaKTepu30BaTh  BHYTPEHHEE
JIyHBI, XUMUUYECKHI COCTAaB JIYHHBIX ITOPOJ;
- IIEPEUYUCIIATh  OCHOBHBIE  XapaKTEPUCTHUKH
IJIAHET, OCHOBAHMS JUIsl UX Pa3[esIeHUsl Ha TPYMIIb,
- XapakTepu30BaTh IUIAHETBI 3€MHOM TIPYIIBl U
IIJIAHEThI-TUTaHThI;

- OOBSICHATH TPUYMHBI UX CXOJCTBA W
pasnuuus; - YKasblBaTh I1apaMeTpbl  CXOJCTBY
BHYTPEHHEIO CTPOCHUS M XUMHYECKOTO COCTABY
NJIAHET 3€MHOU TPYIIIBI;

- XapakTepu30BaTh  pelbed  MOBEPXHOCTEH
IJIAHET 3€MHOW TPYMNIbl; OOBSICHITH OCOOCHHOCTY|
BYJIKAHUYECKOM JESATEIbHOCTU W TEKTOHUKH H3
IIJIAHETax 36MHOU IPYIIIIBI;

CTPOCHHCQ

- ONMCHIBATh  XAPAKTEPUCTUKUA  KaXKAOU M3
IIJIAHET 36MHOM TIPYIIIIBI;
- YKa3bIBaTh rapamMeTpsl CXOJCTB4

BHYTPEHHETO CTPOCHUS U XUMHUYECKOIO COCTaBy
IUTAHET TUTaHTOB;

- ONMCBHIBATh  XapaKTEPUCTUKU
NJIAHETTUTaHTOB;  XapaKTepu30BaTh
SHEPIUM B HEJpax IJIAHET;

- OIUCBIBATh OCOOEHHOCTH 00IaYHOIO OKPOBY
U aTMOC(hepHON LUPKYISILINY;

KaOXION U3
HNCTOYHUKH

- aHaJIU3UPOBATh 0COOEHHOCTHU
IIPUPOJIBI
CILyTHUKOB IIJIAHET-TUTAHTOB;

GopMyIMpPOBATh TOHATHUE <IIJIAHETAY;

- XapaKTepu30BaTh CTPOCHUE U COCTAB KOJICI]
ILUIAHET-TUTAHTOB.

OTIPENIETISAThH MOHATHE IIJIAHETay, «MaJlasi TIIAHETay,

YCTHBIN OIIpocC
TEOPETHYECKOTO
MaTepuania -
KOHTPOJIb
BBIIIOJIHCEHU A
JIOMaIIHEro

3aJaHus;

- 3aCITyllMBaHu¢
COOOIIeHHH U
JIOKJIa10B
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«acTepoU», «KOMETay;

- XapaKTepH30BaTh MaJjible Tena
CoJHEUYHON CHCTEMBI;

- ONMHUCBHIBATh BHEMHWH BHJ UM  CTPOCHHG

aCTEpPOHJIOB U KOMET;

- OOBSICHATH ~ TPOIECCHI, MPOUCXOIAIME B

KOMeTe, IPU U3MEHECHHU e¢ paccTossHUs oT COHIA;

- aHAITM3UPOBATh OPOUTHI KOMET;

- OTIPENICIIATh TOHATHS «METEOP», «METCOPHUTY,

«00auI», OMHMCLIBATH ITOCJICACTBUS IaJCHHUS HA

3eMITI0 KPYITHBIX METEOPUTOB.

Crtpoenue u
IBOJIIOIHS
Bceaennoii

- OINCHIBATh CTPOCHUE U CTPYKTYpY [ anmakTukw;

- MePEYHUCIIATh 00BEKTHI INIOCKON U CheprudeCKOn
MOJICUCTEM;

- OLICHMBATH pa3Mepbl [ anakTuky;

- TIOSICHATH JIBIKEHUE U pacrionoxenue CoiHIa B
T'anakruke;

- XapaKTEPU30BaTh SAPO U CTIMpAIbHBIC PyKaBa
I"'anakTuk;

- XapaKTepU30BaTh MPOLIECC BparieHus [ amakTuky;
- TMOSICHATH CYITHOCTH MPOOJIEMBI CKPBITOH MaCCHI; -
XapaKTePU30BaTh PaUOM3IYICHAC MEK3BE3THOTO
BEIIIECTBA U €T0 COCTaB, 00J1aCTH 3B€3/1000pa30BaHUS; -
OIMMCHIBATH METO/bI OOHAPYKEHHUsI OPTraHNY €CKHX
MOJIEKYT;

- PaCKpbIBATH B3aUM OCBSI3b 3BE3/1 U MEK3BE3 THOM
Cpelbl;

- OIMMCHIBATH MpoIecc GOPMUPOBAHUS 3BE3/ U3
XOJIOJHBIX T'a30IbUICBEIX 00JIaKOB;

- OTIPEICIIATH UCTOYHHK BO3HHKHOBEHUS
IUTAaHETAPHBIX TYMAHHOCTEH KaK OCTaTKH BCTIBIIICK
CBEPXHOBBIX 3BE31T; - JOPMYITUPOBATH OCHOBHBIC
MOCTYJIAThI OOIIEH TEOPHH OTHOCUTEIILHOCTY;

- OTIPEICIISITh XapaKTEPUCTHKH CTAIMOHAPHON
Bceenennoit A. DiiHIMITEHHA;

- OIMCHIBATh OCHOBHI JIJIs BEIBOMIA A. A. dprunmaHa
0 HecTalMOHApHOCTH BceseHHow;

- TIOSICHATH TIOHATHE «KPacHOE CMEIICHHEY B
CIIEKTpaXx rajakTHK, UCTIONb3Ys JJis1 00bsicHeHUs dPdeKT
Jlomuepa, u ero 3Ha4eHUE IS TIOATBEPIKACHUS
HeCcTalMOHapHOCTH BceneHHol;

- XapaKTepH30BaTh NPOLIECC OHOPOTHOTO H
HM30TPOMNHOr0 pacmupenus BceneHHol;

- (hopMymmpoBaTh 3aKoH Xab66sa, Hayansre axThl,
CBHICTEIILCTBYIONHE O pa3IMIHBIX Jramax
ABOIOIMOHHOTO TIporiecca Bo BeeneHHo.

Temuas sHeprus u ee xapakTepucTuku. CoBpeMeHHast
KOCMOJIOTHMECKAash MOJE/Ib BO3HUKHOBCHHS W Pa3BUTHS
Bcenennoit ¢ omopoit Ha rtmmore3dy I. A. T'amoga,

00HapY)KEHHOE PEIMKTOBOE M3ITyUCHHE.

YCTHBIN
TEOPETUIECKOIO
Marepuana -
KOHTPOJIb
BBIIOJIHEHUS
JIOMaAIIIHero 3a/1¢

3aCIIyIIy
€000 111Ie HYl
JIOKJIA10B

OIpoC
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CoJnHine 4 3Be3abI

- O0BSACHITH (M3UYECKyl0  CYIIHOCTH
UCTOYHUKOB 3Heprud CojHLA U 3BE3[;

- OIMMCHIBATH TMPOLIECCHI TEPMOSIICPHBIX
peaxiMii IpOTOH-IPOTOHHOIO

IER

- O0BSICHATH NPOLIECC TIEPEHOCA SHEPTUH BHYTPH

YCTHBIN OIpocC
TEOPETUIECKOrO
Marepuasa -KOHTPoilb
BBITOJIHEHUSI
JIOMAIIHETO 3a/1aHMs;

Comana;
-OIMCHIBATH ~ CTPOCHHE  COJIHCYHOM  aTMocdepsl,
COO00IIIeHUI )54

- 3acIyIMBaHKE

- HOSCHSTH FPAaHYISIMIO Ha  nopepxHoctd —Conuma;
JOKJIa10B

- XapaKTEepHU30BaTh CBOKMCTBA COJIHEYHOU KOPOHBI;

- PacKpbIBaTh CHIOCOOBI OOHAPYXEHHS TIOTOKA COJTHEYHBIX

HEUTpHHO;
- 00OCHOBBIBATH 3HAYCHHE OTKPBITHS
CONHEYHBIX  HEUTpMHO i1  QBHKH |
acTpohBuKY;

-[epeuMCIsITh  NpUMEpbl  IPOSIBICHWS  COJHEYHOM
aKTUBHOCTH (COJIHEYHbIE TIATHA, TPOTYOepaHIIbI,

BCIIBIIIKY, KOPOHAJIBHBIE BHIOPOCHI MACCHI);

- XapaKTepHU30BaTh MOTOKH COJTHEYHOU IUIa3MBl;

- ONMCHIBATH ~ OCOOCHHOCTH  TOCIHICACTBHA  BIMSHUS
COJIHEYHOW aKTHBHOCTH Ha Maraurocdepy 3eMim
B BHJIE MArHUTHBIX OYypb, MOJNSIPHBIX CUSHUMA, HX
BIWSHAE HAa pajJUOCBs3b, COOM B  JIMHUAX
JNIEKTponepejauy; - Ha3blBaTh IEPUON U3MEHEHUS
CONTHEYHOM AKTHBHOCTH, - XapaKTepU30BaTh
3BE3/1bI KaK PUPOHBIN

TEpPMOsIIEPHBIN PEAKTOD;

- OIIPEIEJIAATh MOHSITHE «CBETUMOCTH 3BE31bI»;

- IEPEYHCIISATh CIIEKTPaJIbHbIE KIACCHI 3BE3];

-O0BSICHATh COEp)KaHUE JUarpaMMbl «CIEKTp —
CBETHMOCTbY;

-JlaBaThb ONpEJCIICHUS TOHATHNA <«3BE37a», «IBOHHBIC
3BE3/Ib», «KPATHBIE 3BE3]IB;

- XapaKTepHu30BaTh rieensbl Kak
TIPUPOTHBIC
aBTOKOJIeOATEIbHBIC CHCTEMBI,
- O0BSCHITh 3aBUCUMOCTD «IIEPHOJI — CBETUMOCTEY; -
JlaBaTh ONpe/esIeHre TIOHATHS «3aTMEHHO-IBOMHAS
3BE3/1a%;

-XapaKTepu3oBaTh SIBICHUSI B TECHBIX CHCTEMax
JIBOMHBIX 3BE3]] — BCIIBIIIKA HOBBIX;

- 00BACHATH 3aBUCUMOCTHb  CKOPOCTH H

TIPOJO/DKUTEIILHOCTH 3BOJIIOIMM 3BE3]T OT WX MAacCChI; -

paccMaTpuBaTh  BCIBIIIKKM CBEPXHOBOM KakK  JTarl

SBOJIIOLNN 3BE3JIBI;

- 00BSICHATh BapHAHTHI KOHCYHBIX CTAJMi JKU3HH 3BE3]]

(O€TbIe KapJlNKY, HeWTPOHHBIC 3BE31bI, MyJIbCaphl,
YepHBIE JBIPHI);

IIpome:kyTounas

- OIMCHIBATh NPUPOAY OOBEKTOB HAa KOHEYHOH CTaJlnd
SBOJIOIMH 3BE3]I.
JudbdepeHpoBaHHbIl 3a4eT aTTecTalus
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DoH/ OLIeHOYHBIX cpeACcTB Mo yueOnou aucuunianne OY /.15 ACTPOHOMUA

npocpammel NOO20MOBKU CHEYUATUCHIOB
cpednezo 36ena no cneyuanrbHocmu « Punancoly
1. Ilacmopr ¢oHIa KOHTPOJILHO-OLICHOYHBIX CPeJCTB

@oHJ KOHTPOJIBbHO-OLIeHOUYHBIX cpeAcTB (POC) mpeaHasHayeH Ui OLEHKH PE3yIbTaTOB
OCBOCHUS Y4eOHOU TUCITUTIIIMHBI «ACTPOHOMHU D).

@opMOll IPOMEKYTOYHOH aTTeCTallMM MO Y4eOHOW JUCHMIUIMHE, HPeIyCMOTPEHHON
y4eOHBIM IJIAHOM CIICIIHAIBHOCTH, SIBJISIETCS T (pepeHIMPOBAHHBIN 3a4eT.
DOC BKIHOYAIOT KOHTPOJIBHBIE MaTEPUAIIBI U1 IPOBENEHUS TPOMEXYTOYHOM aTTECTALNU.

[Mpumensiercss eIMHOBpPEMEHHAsl cHUcTeMa OlleHWBaHHUS B (opme muddepeHIInPOBAHHOTO
3a4era.

1.1 Tpe6oBanus ®I'OC CIIO k npenogaBaeMoii ydyeOHOM TUCHMUIINHE

OcBoeHne coaepkanus yueOHOM JUCHMILVINHBI KACTPOHOMHUS» 00ecneYuBaeT
AOCTH:KEeHHE CTYAeHTAMH CJIeIYIIMX PE3yJIbTaTOB:

* IUYHOCTHBIX:
— YYBCTBO I'OpAOCTU U YBAXXCHUA K UCTOPUHU U JOCTUKCHUAM 0TEUECTBEHHOU aCTpOHOMI/ILIeCKOI\/JI
HayKu;
— TOTOBHOCTh K IPOJOJDKEHHUIO OOpa3oBaHMs M TIOBBIIICHHS KBaTM(UKAIIMU B W30paHHOU
npodeccuoHanbHONW JAEATENbHOCTH M OOBEKTMBHOE OCO3HAHHE POJIM aCTPOHOMHYECKUX
KOMIIETEHLIMH B 3TOM;
— YMEHHE HCMOJIb30BATh JOCTHKEHHS COBPEMEHHOW aCTPOHOMHUYECKOW HAYKU U TEXHOJOTHI
JUIs  TIOBBIIIGHMS ~ COOCTBEHHOTO  MHTEJUIEKTYaJIbHOTO  Pa3BUTHS B BHIOpaHHOU
npodeCcCuOHaTBLHOMN JeSITEbHOCTH;
— YMCHHUC CaAMOCTOSATCIBHO II06I>IBaTI> HOBBIC JIs1 C€6$I ACTPOHOMHYCCKHEC 3HAHHW A, UCIIOJIb3YA
JUISL 3TOTO JTOCTYITHBIE UCTOYHUKA HHPOPMALIHH;
— yMEHHUE BBICTPAUBATh KOHCTPYKTHBHBIEC B3aMMOOTHOILICHUSI B KOMaHJIE MO PEIICHUI0 00X
3a/1ay;
— YMEHHUE YIPABJIATh CBOEH MO3HABATEIIBHOW JESATEIIbHOCTHIO, TPOBOAUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOTO HHTEIIJICKTYaIbHOTO Pa3BUTHS;

* MeTanpeAMe THbIX:
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— HCIOJb30BAaHUE PA3IUYHBIX BUJIOB I103HABATEIIbHOM JEATENbHOCTH JJIs  peLleHUs
aCTPOHOMMYECKHX 3a/1a4, IPUMEHEHNE OCHOBHBIX METOI0B MO3HAHUSI (HAOJIIOICHH S, O CAHHUS,
U3MEpPEHUs,  OKCIEepUMEHTa) Juld  W3Y4EHUs  pa3IMuHbIX  CTOPOH  OKpYKarouei
e CTBUTEIBHOCTH,
—  UCIHOJIb30BAHME OCHOBHBIX HWHTEJUIEKTYaJIbHbIX  OIl€paluii: IOCTAaHOBKM  3ajau,
GopMyIMpOBaHUs THUIOTE3, aHaJIM3a W CHHTE3a, CpaBHEHHS, OOOOINCHMS, CHCTEMAaTHU3aIluH,
BBISIBJICHUSI TTPUYUHHO-CIIEJCTBEHHBIX CBsI3ed, MOMCKa aHAJIOroB, (OPMYIMPOBAHUS BHIBOJOB
JUIS W3y4eHUs pPa3IMYHbIX CTOPOH AaCTPOHOMHUYECKUX OOBEKTOB, SIBJICHHMIl M IPOIECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOAMMOCTb CTAIKUBATHCS B MpodecCHOoHaNbHOI cdepe;
— YMEHHE IeHepUpOBaTh UJEH U ONPENENSITh CPEJICTBA, HEOOXOAUMBIE I UX peaTu3aluu; —
YMEHHE HCIOJIb30BaTh PA3IMUHble MCTOUYHMUKU JJIs MOJyd4eHUS MHQOpManuu, OLEHUBATH €€
JIOCTOBEPHOCTH;
— YMEHHE aHAJIU3UPOBATh U MPEACTABIAT, MHPOPMALIMIO B PA3IMUHBIX BU/AX;
— YMEHHEe MYOJIWYHO TMPEACTaBJIATh pPE3YyIbTaThl COOCTBEHHOIO HCCIIEIOBAaHUS, BECTH
JMCKYCCUM, JIOCTYITHO W TapMOHHUYHO coueTas coJepkKaHue M (GopMbl IpenCTaBIIIEMOR
uHdopMaIuu;
* IpeAMeTHBIX:

HOHATh CYIHOCTb TIOBCEJJHEBHO HAONMIOAAEMBIX M PEIKUX AaCTPOHOMHYECKHX SIBJICHHH,
MO3HAKOMMTHCS ¢ HAYYHBIMU METOaMH M UCTOpUEH n3ydeHust BceneHHON, conHeYHOl cucteMe
n lamakruke, OLIYTUTH CBA3b CBOETO CYLIECTBOBAHUS CO BCEM MCTOPUEH DBOJIIOLHUU
MeraranakTuku, BeIpabOTaTh CO3HATEIbHOE OTHOILEHUE K AKTUBHO BHEAPSIEMOW B Hallly )KU3Hb
acTPOJIOTUHU U APYTHM OKKYJIBTHBIM (330TE€pUUYECKIM) HayKaM.

B pesynbrare wu3ydeHHsT acTpOHOMHMHM Ha 0a30BOM YPOBHE CTYICHT JIOJDKEH:

3HaTh/IOHUMATh:
— CMBICI TOHSTHUM: TeOLIEHTpUYECKass M TeMOLEHTPUYEcKas CHUCTeMa, BUJMMas 3Be3/Has
BEJIMYMHA, CO3BE3UE, NPOTUBOCTOSIHUE U COEAMHEHUE IUIAHET, KOMETA, acTepPOUJl, METEOp,
METEOPUT, METEOPUT, IJIaHETa, CIIYTHUK, 3Be3/1a, ConHeuHas cucrema, [ 'anakrtuka, BeenenHas,
BCEMHpPHOE U IIOSICHOE BpEMs, BHECOJHEYHas IulaHeTa (PK30IUIaHETa) CHEeKTpajbHas
KIacCH(UKaLHs 3Be3]l, MapajUIakc, PEIUKTOBOE M3ydeHue, bombioil B3phIB, YyepHas AbIpa; —
CMBICJI (PM3MYECKMX BEJIMYHUH: MApPCEK, CBETOBOH IO, aCTPOHOMHYECKas €IMHMUIA, 3BE3/Has
BEJIMYNHA;
— cMbICH (U3HYECKOro 3akoHa Xab0:ma;
— OCHOBHBIE 3Tallbl OCBOEHHUSI KOCMUUECKOTO IIPOCTPAHCTBA;
— runote3bl npoucxoxaeHuss CoTHEeUHON CUCTEMBI;
— OCHOBHBIE XapaKTepUCTHKU U cTpoeHre COoHIla, COTHEUHON aTMochepsl;
— pa3mMepsl [anakTuku, nosoxxeHue u nepuoa odpameHuss CoHLa OTHOCUTENBHO LIEHTpa
Tlamaktuku; YMmers:
— IPUBOAUTH NPUMEPHI POJIM ACTPOHOMHUHM B PAa3BUTHU LUBUJIN3ALMH, HCIIOIb30BAHUS METO0OB
UCCIIEIOBAaHUNM B ACTPOHOMHUH, PA3IMYHBIX JMAINla30HOB JJIEKTPOMAarHUTHBIX WM3JIy4EHUN s
nosydeHus: uHpopManuu 06 odbekrax BeeneHHoH, MOMydeHHsT acTpPOHOMHYECKOM HH(OPM alluu
C TIOMOUIpI0 KOCMHUYECKMX allaparoB W CIEKTPAJbHOTO AaHAlW3a, BIMSIHUSA COJHEYHOU
AKTMBHOCTH Ha 3eMIIIO;
— OIUCBHIBATh U OOBSICHATH PA3INYMs KaJeHAapeH, YCIOBUS HACTYIUIEHUS COJIHEYHBIX U JTYHHBIX
3aTMeHH#, (a3bl JIyHbI, CyTOUHBIC ABM)KEHUS CBETWJ, MPUYMHBI BOSHUKHOBEHUS MPHIUBOB U
OTJMBOB; HPUHLUI JEHCTBUS ONTHYECKOTO TEJIECKONa, B3aUMOCBS3b (PU3UKO-XUMUYECKUX
XapakTePUCTUK 3BE€37 C HCIOJIb30BAHUEM JIHATPAMMBI <«IIBET-CBETUMOCTHY, (M3UUYECKUE
IPUYUHBI, ONpPENENIAIONME PAaBHOBECUS 3B€3Jl, MCTOUHUK JHEPIHMM 3BE3]l U IPOUCXOXKICHUE
XUMHUYECKUX 3JIEMEHTOB, KpaCHOE CMEIlEHHE ¢ oMOIIbo d¢exra [lomnepa;
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— XapakTepu30BaTh OCOOEHHOCTH METOJOB IO3HAHUS ACTPOHOMHHU, OCHOBHBIE 3JIEMEHTHI U
cBoiictBa maHeT COJHEYHOH CHCTEMBI, METOJbI ONpPEACICHUS PACCTOSHUM M JUHEHHBIX
pa3MepOB HC6€CHLIX TCJI, BOBMOXXHBIC HyTI/I OBOJIFOIINHA 3BC3]1 paanquﬁ MAacCCHhI,

— HaxoJWTh Ha HeOe OCHOBHBIE co3Be3nus CEeBEepHOTo IMOJyImapus, B TOM 4YHCIe boibiiyro
Mengenuny, Manyto Menseauiry, Bonomnac, Jlebens, Kaccuonero, Opuon; cambie sipkue 3B€3/1bl,
B ToM uucie [lonspuyro 3Be3na, Apkryp, Bery, Kanemny, Cupuyc, berenbreiise;

— HCIIOJB30BAThH KOMHBIOTCpHBIe HpI/IJIO)KeHI/ISI JUJTSA OHpCI[GJIeHI/ISI ITOJIOKCHU AL COJIHI_[a, .HYHBI u
3BE3]1 Ha JTIO0YIO 1aTy ¥ BpeMs CyTOK JJIs TaHHOTO HACEIIEHHOTO IMYHKTA;

— HCIIOJB30BAaTh HpI/IO6peTeHHbIe 3HAHHUA " YMGHI/ISI B HpaKTH‘IGCKOﬁ HCATCIIBHOCTU U
ITIOBCCIHCBHOU KU3HU .

— JJIsI IIOHUMAaHHWS B3aUMOCBA3HU aCTpOHOMI/II/I ucCc IIpyTI/IMI/I HaYKaMI/I, B OCHOBC KOTOpBIX JIeXKar

SHAHU 10 aCTPOHOMHUHU, OTACIICHUEC €€ OT JUDKCHAYK;

— Qs OUEHWBaHWUS WHOOPMALIHH,
HayYHONOMYJSIPHBIX CTATHSIX.

comepxkaimelics B cooOmenuss CMU, HWurepHere,

1.1.CBegeHust 06 00beKTaX OLlEHUBAHMSA, MIOKA3AaTEJISIX Olle HUBAaHUsl, (popMax U MeToAax

KOHTPOJIA M OECHKH

B Xxome mnpoMexyroyHoW arrecTaluMyd 10 JUCLHUIUIMHE OCYIIECTBIISIETCS IPOBEpPKA
MPEIMETHBIX PE3YIETATOB OCBOCHHS YUCOHON AUCITUTIIIUHEIL.

Tadauna 1

Tpe6OBaH O6T)€KTI)I OLCHHBAaHUSA — PE3YJIbTAaTbl O6y‘{CHI/IH OcCHOBHBIE TTOKA3aTEIN (DOPMBI U MCTOJbI KOHTPOJIA U

us (OCBOCHHBIC YMCHUsI, YCBOCHHBIC 3HaHI/Iﬂ) OILICHKHN pE3yJibTaTa OLICHKH (B cootBeTcTBUH C PIl 1 YH)
drocC x
pesyJibTa Texymuii xontpons | Ilpomexyto

TaMm (popma, Ne memwr) qHas
OCBOCHU

7 aTrecranus
y4eOHOH
JUCHUIIIN
HBI
npeaMer | 3namo:
HHIC CMBICT SIBIEHUU, OHATHH, Pusnyeckux | Onpenenenue AcTtpoHOMHYE Huddepe
BEJIMYUH, 3aKOHOB TEOPHI, IPUOOPOB U | SBICHUIL, TIOHSTUH, | CKMH  [MKTaHT, | HIKPOBAH
YCTaHOBOK Kypca aCTpOHOMUM; hopmyrpoBOK OTBCTBI Ha HbIN
3aKOHOB, TEOPHH, BOMPOCHI, 3a4eT
yCTpoiicTBa COCTaBJIEHUE
puboposB KOHCIEKTOB;
YCTaHOBOK

Ymemo:

[IpumensTh nojiyyeHHsle | Pemenue 3a1ad Ha PacuétHbie

TEOPETUYECKUE 3HAHHS TPU PEUICHUM | MPUMEHEHHE 3a7aHus,

aCTPOHOMHUUECKUX 33]1a4; M3Y4YE€HHBIX paboTta c
aCTpOHOMHYEC-KUX | KapTaMH,
3aKOHOB WHJIWBHU/I.3a/1a

HUS,
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HcnonwzoBate mpuobpereHHbie 3Hanus | [louck u oopabotka | [logroroBka 3anmTa

51 YMEHUS B MpakTH4eckoi | nHpopmanuu, COOOIIEHU U | AHIUBUY
JIESITENIBHOCTA UM TOBCEIHEBHOW KU3HM | MUCIOJIb30BAaHUE WHJAUBUAYAIBHBIX | aJbHOTO
e OLICHUBAHU nHpopMauu, | ”HGOPMALIUOH-HBIX | IIPOEKTOB, MIPOEKTa
conepxkaieiics B coobmenuss CMU, | pecypcos, paboTa ¢

WuTepHere, HAyYHOIIOIYJIAPHBIX | TEKCTaMHU

CTaThsX;

2.®0H KOHTPOJIbHO-0LIEHOYHBIX CPeJACTB

Cnemnduxamusa ®@OC
Lenb coznaHus: KOHTPOJIb 3HAHWM, YMEHMH CTYIEHTOB |1 Kypca, MOJY4YEHHBIX IPU H3y4EHUU
ACTPOHOMHH.

1.IlepeyeHb HOPMATUBHBIX JOKYMEHTOB, UCIIOJIB3YEMBIX MPH MJIAHUPOBaHUHU cojepxanus POC:
ucnonb3oBanbl TpeboBaHuss PI'OC K ypoBHIO TMOArOTOBKM M pabouas mporpamma o
JUCLUTIIINHE.

2.0nucanue obueit crpykrypsl @OC: marepuan TeCTOBOM pabOTHI OXBAaThIBAE€T COZIEp)KaHUE
BCEX OCHOBHBIX pa3/ieiioB paboyei mporpamMMel.

3. Kaxplil BapuaHT 3K3aMEHALMOHHOM pabOThl COCTOUT M3 TECTOBBIX 3aJaHUI U BKIIOYAET
B ce0s 20 3ajaHui, OTIMYAIOIMXCS 110 COJIEPKaHUI0, opME U YPOBHIO ciioxkHOCTU. K Kaxkaomy
3aJ]aHUI0 JaHO 4 BapHaHTa OTBETA, U3 KOTOPHIX TOJIBKO OJIUH MPAaBUIbHBIN.

4. OO01iee KOIM4ecTBO 33AaHUH 110 KaKIOMY M3 pa3ieioB MpUOIU3UTENBHO
MPOTMOPIIMOHAIBHO €0 COJepKATeIbHOMY HAIOJHEHUIO U y4eOHOMY BpEMEHH, OTBOJIMMOMY Ha

U3y4eHHE JaHHOTO pasJena.
5.Bec kaxmoro 3amaHusi KOHTPOJIBHOU paboThl — 1 Gas.

6.Pexomenyemoe Bpems npoBeaeHus - 50 MuH.
7.PexomMeHAaliMM 110 BBICTABJICHUIO OLIEHOK M3J10%K€EHBI B pazaeine 3 [laker sx3ameHaropa.

Bapuant Ne 1
1. Hayka o HeOeCHBIX CBeTHJIAX, 0 3AKOHAX HX ABM:KEHHS, CTPOCHHS M Pa3BHTHS, a TAK/Ke 0
CTPOCHUM M pa3BUTHH BcejieHHOMH B 11eJIOM Ha3bIBaeTCH ...
1. Actpometpust
2. Actpodusuka 3. ACTpOHOMHS
4. Jlpyroii oTBeT
2.'etuoneHTpUYECKYIO MOJIeJIb MUpPa pa3padoTal ...
1. Xa00x DaBuH
2. Hukonait Konepuuk
3. Tuxo bpare
4. KnaBnuii [Tronemeit
3.K miianeTam 3¢ MHOM Ipylbl OTHOCATCH ...
1. Mepkypuii, Benepa, Ypan, 3emis
2. Mapc, 3emiisa, Benepa, Mepkypuit
3. Benepa, 3emis, Mepkypuii, ®oboc
4. Mepkypuii, 3emisi, Mapc, FOnutep
4.Bropoii ot Co/iHIIa NJIaHETOl HA3bIBaETCA ...
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. Benepa

. Mepkypuit

. 3emutst

. Mapc

. Me:x3Be31HOe NPOCTPAHCTBO ...

. HE 3all0JIHEHO HUYEM

2. 3aMOJIHEHO MBUIBIO U Ta30M

3.3amoaHeHo 00J0MKaMU KOCMHYECKUX almnaparoB 4.

JIPYroi OTBET.

6. YroJu mexkay HanpaBJieHMEM Ha CBETHJIO ¢ KAKOH-IM00 TOYKHU 3¢ MHOI NOBEPXHOCTH U
HAINpaBJieHHEM M3 HeHTPa 3eMJIM HA3bIBAeTCH ...

1. YacoBoii yroi

2. 'opu3oHTaNBHBIN NapauIaKe

3. Azumyrt

4. TlpssiMmoe BOCXOXICHUE

7. PaccTosinne, ¢ KOTOPOro CpeJHUIl pajuyc 3¢eMHOW OPOMTHI BUIAEH MO/ yIriioM 1 ceKyHaa
Ha3bIBaeTcH ...

1. ActpoHoMHYeCKasi eTUHUIIA

2. INapcexk

3. CBeTOBOH IoJ

4. 3Be3Hasi BEMMUMHA

8. Hu:xHsisl TOUKA NepecevYeHUsI OTBECHOM JIMHNU ¢ HeOeCcHOoIl ¢ epoii Ha3bIBaeTcH ...
1. Touxoi rora

2. TOYKOH ceBepa

3. 3eHUT

4. Hagup

9. boabIIOH KPYT, NJIOCKOCTH KOTOPOIO MepieHIUKY/JIsIPHA 0CH MUPA HA3BIBAETCH ...
1. HeOecHBIN PKBATOP

2. HeOecHBIN MepUIHaH

3. Kpyr CKJIOHEHHUH

4. HacTOSILMN TOPU3OHT

10. IlepBasi 3xBaTOpUAJIbHASL CHCTEeMA He 0eCHBbIX KOOPAUHAT OMpe/aesieTcs ...
1.HacoBoii yros u CKIOHEHHUE

2. IIpsiMoe BOCXOKJIEHUE U CKIIOHEHUE

3. ABUMYT U CKIOHEHUE

4. A3uMyT U BbICOTA

11. Boabmmoii Kpyr, no koropomy uHeHTp Aucka CoJiHIA coBeplIaeT CBOE BUANMOE JeTHee
ABUKeHUE HA HeOeCHO c(hepe, HA3LIBAETCA ...

1. HeOecHBIN PKBATOP

2. HeOeCHBIN MepUINaH

3. KpYr CKJIOHEHUM

4. SKIUIITHKA

12. JIunusi, BOKPYTr KOTOPOi BpamaeTcs HebecHasi chepa, HA3bIBAETCA. ..

1. ocb Mupa

2. BEpTUKAIb

3. monyaeHHasi TMHUS

4. HacTOSILMU TOPU3OHT

13. B kakoM co3Be31MH HAXOAUTCS 3Be3/1a, UMeeT KoopauHaThl o = Sh 20m, 6 =+ 100
1. Tenen

— O AW N~
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2. Bozununit

3. 3asn

4. Opuon

14. O6paTHOe IBUKeHUE TOYKH BeCEHHEI0 PABHOICHCTBHS Ha3bIBaeTCH ...
1. [lepurenuit

2. Adennii

3. [Ipeneccus

4. Her npaBUJIBHOTO OTBETA

15. I'naBHbIX (pa3 JIyHbI HACYUTHIBAIOT ...

1. nBe

2. 4eThIpe

3. mecTh

4.BoceMb

16. Yo, KOTOPbIH OTCYUTHIBAIOT OT TOYKH 0Ta S B/10JIb TOPH30HTA B CTOPOHY 3aKaTa /10
BePTHKAJIA CBETHJIA, HA3bIBAIOT ...

1. Azumyr

2. BeicoTa

3. HacoBoii yroa

4. CxioHeHue

17. KBaapaTsl nepruoaoB o0pamieHUs IUIAHET OTHOCATCH KaK KyObl 00JIbIIMX MOJyoCe i
opouT. ITO yTBep:KIeHue ... 1. nmepBroiii 3akoH Kemnnepa

2. BTOopoii 3akoH Kemepa

3. Tperuii 3akoH Kemnnepa

4. yeTBepThi 3ak0H Keriepa

18.Teneckon, y KOTOporo 00beKTHUB Npe/ACTaBJaseT CO00M JHH3Y WM CUCTEeMY JIMH3
Ha3bIBAKOT ... |.PeduiekropabiM

2.PedpaxropHbiM

3. MEHHCKOBBIM

4. Her mpaBUJIBHOTO OTBETA.

19.Y cTaHoBWI 3aKOHBI ABH:KEeHHS IIAHET ...

1. Huxonait Konepuuk

2. Tuxo bpare

3. lNanuneo Nanuneit

4 Norann Kennep

20.K nianeTaM-ruraHTaM OTHOCSIT IUVIAHETHI ...

1. ®oboc, FOmuTep, CatypH, Ypan

2. Ilnyron, Hentyn, Caryps, Ypan

3. Hentyn, Ypan, CatypH, FOnutep

4. Mapc, FOnutep, Catypn, Ypan
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Bapuant Ne 2 1. Hayka, udyyaomas crpoeHne Hamei I'aJJakTHKH H Apyrux
3Be3JIHbIX CHCTeM, Ha3bIBaeTC ...
1. Actpometrpust
2. 3Be3Has aCTpOHOMUS
3. ActpoHoMHUS
4. Ipyroit oTBeT
2.I'eoneHTpHYECKYIO MOJIeJIb MHpPa pa3padorad ...
1. Hukonait Konepuuk
2. Ucaak HproTon
3. KnaBauii ITronemeit
4. Tuxo bpare
3. B coctaB CostHe4YHOli cMCTeMbI BXOAAT ... 1.
BOCEMb I1JIaHET.
. IEBAATH TJIAHET
. IECSTh TLJIaHET
. CEMb IIJIaHET
. YUeTBeprasi ot CoJiHIIA IUIAHETA HA3BIBAETCA ...
. 3emuist
. Mapc
. FOnutep
. Carypn
. OnpeeieHHBIH Y4YacTOK 3Be3JHOr0 He0a ¢ YeTKO O4YepYeHHBIMH IpejeJiaMH,
OXBATBHIBAKOIIMIA BCe NMPUHA/JIEKALIE €My CBETHJIA U MMEIONMii cOOCTBeHHOE HA3BaHue,

Ha3bIBaeTcd ... 1. HebGecHoli chepoit
. Iamaxkrukon

. Co3Beznue

. I'pynna

. YroJ1, nox KOTOpPbIM M3 3Be3/bl Ob11 ObI BH/ICH PAIHYC 36 MHOM OPOUTHI, HA3BIBAETCH ...
. I'onmoBoii mapannakc

. 'opu30oHTANBHBIN NTapaLIaKe

. HacoBoii yrou

. Cxiionenue

. BepxHsisi TouKa nepece4yeHusi 0TBECHOM JTMHUM ¢ HeDecHOM c(epoii Ha3pIBaeTCH ...
. Haaup

. TOYKOH ceBepa

3. TOYKOH roTa

4.3eHUT

8. bouboii Kpyr, npoxoasimii Yepes MOJII0CA MUPA U 3¢HUT, Ha3bIBAeTCA ...

1. HeOecHBIN FKBATOP

2. HeOecHBIN MepuIaH

3. Kpyr CKJIOHEHHUH

4.HacTOSAIIMM FOPU3OHT

DN A WN R~ N WN

N = 2 A W~ B WDN

9. IlpomMe:KyTOK BpeMeHH Me K1y ABYMs I0C/1e10BATeIbHBIMH BEePXHUMH KYJIbMHUHALMAMH
TOYKH BeCEeHHEI0 PABHOeHCTBHUS HA3bIBaeTcH ...

1. ConHeuHble CYTKH

2. 3B€3HBIE CYTKU

3. 3Be3IHEBIN Yac

4. ConHeyHOe BpeMs
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10. Kosin4ecTBO 3HE pruM, KOTOPYI0 H3J1y4YaeT 3Be3/1a CO BCell CBOe il MOBEPXHOCTH B
eIMHHUIY BpeMeHH 10 BCceM HanpaBJ/ie HUSIM, Ha3bIBaeTCH ...

1. 3Be3HAs BeIMUMHA

2. IPKOCTh

3. mapcek

4.cBETUMOCTH

11. Bropasi 3xBaTopHaJIbHasi cMCTeMa He0eCHBIX KOOPAMHAT OIpeaesieTcs ...
1.HacoBoii yros1 u CKIIOHEHUE

2. IlpsMoe BOCXOKAECHUE U CKIIOHEHHE

3. ABUMYT M CKJIOHEHHE

4. A3uMyT U BBICOTA

12. B kakoM co3Be31MU HAXOAUTCS 3Be3/1a, uMeeT KoopauHaThl o = 20h 20m, 6 =+ 350
1. Kozepor

2. lenvdun

3. Ctpena

4. Jlebenp

13. lIyre CostHna Ha HeOe BI0JIb IKJIMITHKHU TPoJieraeT Cpeu ...

1. 11 co3Bezmuii 2.

12 co3Be3nuii 3.

13 co3Be3nuii

4. 14 co3Be3nuii

14. 3atrmenne CoJsiHna HacTynmaer ... 1.

ecnu JlyHa nmonagaet B TeHb 3eMJIU.

2. ecnn 3emist HaxoauTes mexay Connuem u Jlynoit 3.

ecnu Jlyna nHaxonutcs Mexay ConHuem u 3emiei

4. HeT NpaBUJILHOTO OTBETA.

15. Kaxaas u3 miaHet ABM:keTCs1 BOKpYr CoJIHIA 110 3JJIMIICY, B OJHOM U3 (pOKYCOB
KoToporo HaxoauTcs CoJiHle. JTO yTBepKIACHUE ...

1. mepBblii 3akoH Kemiepa

2. BTOpoii 3akoH Kemnnepa

3. Tpetuii 3akoH Kennepa

4. yetBepThii 3akoH Keniepa

16. Kanennapp, B KOTOPOM NOJACYETY BpeMEHHU BeyT 3a u3MeHeHneM (¢ a3 JIynsl Ha3pIBalOT

1. ConHeuHnbIM

2. JIyHHO-COJIHEUHBIM

3. JIynHbBIM

4. Het npaBUJIBHOTO OTBETA.

17.Teneckomn, y KOTOPOro 00beKTHB NPeACTABJsIET CO00H BOTHYTOE 3€ PKAJI0, Ha3bIBAKOT ...
1.PedmexropHbiM

2.PedpakTopHbIM

3. MEHHCKOBBIH

4. Her npaBUJIBHOTO OTBETA

18. Cucrema, KoTopasi 00beTUHAET HECKOJIbKO PaIMOTe 1€ CKONOB, HA3bIBAETCH ...
1.PaqnonnTepdepomerpom

2.Panmoteneckonom

3.JlerexkTopom

4. Her mpaBUJIBHOTO OTBETA
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19. Hayka, uzyuyawmias crpoenue Haiei ['ajakTuky U Apyrux 3Be3aHbIX CUCTEM,

Ha3bIBaeTcd ...

1. Acrpomerpus

2. 3Be3/1Has aCTpPOHOMMUS

3. AcTpoHOMHUS

4. Jlpyroii oTBeT

20. 3aK0H BCEMHUPHOTO TSATOTEHUSI OTKPBLI ...
1. N'amuneo I'anunei

2. Xa006m1 DaBun

3. Ucaak HrroToH

4. Uorann Kemep

ITAJIOH OTBETOB:

Bapuant Nel Bapuant Ne2

No Bompoca OtBer No Bompoca

1 3 1 3

2 2 2 3

3 2 3 14 1 4

6 2 6 17

8 4 8 4

9 1 9 210 1 10

11 4 11 1 12 1 12 4 13
1 14 315 2 15 1 16
17 2 18 2 18 1 19 4

3

3.IlakeT 3K3aMeHaTOpa

OTBeT
25 2
7 4
4
4 13
16 317
19 320
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Kaxmoe IMPaBUJIbHO BBIITOJIHCHHOC 3aJaHUC OLICHUBACTCA OJHUM OasoMm.

Takum 00pa3oM, MaKCMMaJbHOE KOJIMYECTBO MEPBUYHBIX OalsIOB, KOTOPOE MOXHO MOJY4YHUTh
[P BBIIOJIHEHUU TecTa — 20.

Onenka B nITHOALJILHOM Kputepuu oueHkn

KaJe

@» Breimonneno mene 70% Habpano menee 14 6annoB
3a1aHus

3» Beimonneno70-80% 3ananus | Habpano 14-15 Gamnos

«» Bemonueno 80-90%3ananust | Habpano 16-17 6amnos

«S» Beimonueno 6onee 90% Hab6pano 18 6amioB u 6onee
3aIaHuUsI
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