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1 OBIIIAA  XAPAKTEPUCTUKA PABOYEH TIPOTPAMMBI  YYEBHOMH
JANCHOUIITINHBI
1.1 O6s1acTh NpUMEHeHHsI MPOTPAMMBI

Pabouas mporpamMma yueOHOW JUCIHMIUIMHBI ACTPOHOMHS SIBISICTCS 4YacThiO 00pa3oBaTEIbHON
nporpammbl CI1O — nporpaMMbl HOATOTOBKH CHEUAIICTOB CPEIHET0 3BEHA 110 CHENUAIBHOCTH
cpeaHero MpoecCHOHATBHOIO 00pa30BaHUS TEXHOJOTMYECKOro MNpopmis MpodhecCHOHATBLHOTO
o0Opa3zoBaHwUsl.

Pabouas mporpaMma cocrtaBiieHa st OYHON (POPMBI OOYUEHHUSL.

1.2 MecTo AUCHHUILVIMHBI B CTPYKTYpe IPOrpaMMbl NOATOTOBKH CIIEIHAJHMCTOB CPeIHEro 3BeHa

YyeOHast TUCHUILIMHA «ACTPOHOMHUS» OTHOCHUTCS K 0O0IIe00pa3oBaTeIbHOMY IHKIY HPOTPAMMBI
MOJTOTOBKH CIICIIMATIMCTOB CPEAHETO0 3BEHAa M OTHOCHUTCS K mpeamerHoit obmactu @I'OC cpennero
o0mero oopazoBanus: «EcrecTBeHHbIE HAYKN»

YpoBeHb ocBOeHUS yueOHOU quctUInHbl B cooTBeTcTBUU ¢ PI'OC cpennero obmiero oopazoBaHus
0a30BBIN.

Pabouas nporpamma yuyeOHON AUCHHUIIIMHBI «ACTPOHOMUS UMEET MEKIIPEIMETHYIO CBSI3b C
00111e00pa3oBaTeIbHBIMUA YU€OHBIMU JUCHUIITHHAMY | Dusnka, MatemaTuka, buoxumus.

3HaHUS U YMEHHS, TOJyYeHHBbIE OOYYaIOUIMMHUCS TPU OCBOSHHH 00IIe00pa3oBaTeIbHON ydeOHOU
JUCLUIUIMHBL «ACTPOHOMHUS», YIITYONISIOTCS U PacIIUPSAIOTCS B MPOLIECCEe U3YUYEHUs YUeOHBIX TUCIUIUINH
IPOrpaMMbI MOATOTOBKH CIIELUATNCTOB CPETHETO 3BEHA €CTECTBEHHOHAYYHOT'O 1IUKIIA .

1.3 [InanupyemMble pe3yJbTaTbl OCBOCHHUS IMCIUIIIHHBI:

OcBoeHune conepkaHus Y4eOHOM JTUCHMIUIMHBI «ACTPOHOMHS» OOECIeUMBaeT JOCTHXKEHHE
00y4aroIKUMHUCS CACAYIOIUX Pe3y1bTaToB:

JIMYHOCTHBIE Pe3yJIbTATHI

ChopMupoBaHHOCTH OCHOB CaMOpa3BUTUS U CAMOBOCIHTAHHUA B COOTBETCTBUH C
JIPS | oOmievenoBeYeCKMMHU LEHHOCTSAMH W HJeajaMH T'PaKIaHCKOro OOIecTBa; TOTOBHOCTh H
CIOCOOHOCTH K CAMOCTOSITENTLHOM, TBOPYECKOM U OTBETCTBEHHOM JIESATEIHHOCTH

['oTOBHOCTP M CMOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCJIE CamM0OOpa30BaHUIO, Ha
JIP9 | mpOTsHKEHUU BCEHl JKM3HM, CO3HATENbHOE OTHOIIEHHE K HEMPEpPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHIO YCTICITHON MPO(PECCHOHAIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;
CpopMUPOBAHHOCTh HKOJOTHYECKOTO MBIIIUICHHUS, TIOHUMAaHHUS BIUSHUS COLHUAIBHO-
JIP14 | 5KOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE MPUPOIHON M COIMATBLHOM CPeJbl; TPUOOpeTeHNE
OIIbITA 9KOJIOr0-HAIIPABIEHHOM €S TEIbHOCTH;

MeTanpeaMeTHblIe pe3yJabTaThl

['oTOBHOCTP W CHOCOOHOCTH K CaMOCTOSITEIBHOM HMH(POPMAIIMOHHO-TIO3HABATEILHON
NeSITeNbHOCTH, BIIAJICHHE HAaBBIKAMHU IOJY4YCeHHsS HEOOXOoAMMOW WHGOpMAIlMu U3 cloBapei
MP4 | pa3HBIX THUIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHGOpMAIIH,
KPUTHUYECKH OIICHHBATh M WHTEPIPETHPOBATH MH(MOPMAILNIO, TIOTYyYaeMyI0 U3 Pa3IuIHBIX
HWCTOYHUKOB;

YMeHue HUCMoNb30BaTh CpeAcTBa WH(GOPMAIMOHHBIX W KOMMYHUKATHBHBIX TEXHOJIOTUN
(UKT) B pemieHMd KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a/a4d C
coOmoeHneM  TpeOOBaHMI  DPrOHOMHUKH,  TEXHUKH  O€30MacHOCTH,  TUTHEHBI,
pecypcocOepeKeHHsI, MPABOBBIX M ATUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON O€3011aCHOCTH;
IIpegMeTHBIE pe3yJbTAThHI

CdopMuUpOBaHHOCTH TIPEACTABICHHUH 0 cTpoeHnH COJIHEUYHON CHCTEMBI, IBOJIIOIIUU 3BE3]l U
BcenenHoli, mpocTpaHCTBEHHO-BpEMEHHBIX MaciTabax BceneHHoii;

rp2 | llonnmanue cymuocTy Habmo1aeMbIX BO BeeneHHOH siBiIeHMI;

MP5

I1P1

Branenue ocHOBOMoOJIararolMMU aCTPOHOMUYECKUMH MOHSTHSAMHU, TEOPUSIMH, 3aKOHAMHU U
ITP3 | 3aKOHOMEPHOCTSAMH, YBEPEHHOE IMOJb30BAHHE ACTPOHOMHYECKOW TEPMHUHOJIOTHEH U
CHMBOJIMKOM;

ChopmupoBaHHOCT,  MPEACTABIEHUH O 3HAYCHWH AaCTPOHOMHUU B  IPAKTHUECKOMN
JESATEIbHOCTH YEJIOBEKA U JAIbHENIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH;

I1P4

IIPS | Oco3HaHue poOJM OTBETCTBEHHONW HAYKH B OCBOEHHHM M HCIOJIb30BAHUU KOCMUYECKOTO
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MIPOCTPAHCTBA U PA3BUTHE MEXAYHAPOIHOTO COTPYIHUYECTBA B 3TOM 00J1acTH.

2 CTPYKTYPA U COJEPXKAHUE YUYEBHOM JUCITATLIUHBI

2.1 TemaTn4eckui mJiaaH

YueOHas Harpy3ka
00y4arouuxcs

B TOM 4HCJIe
A = e IL1anupyemsle
Pa3znen/ Tema q1uCuUMNJIMHBI = 5 £ £ m |Pe3yJbTaThl OCBOCHUS
8 & E = = AUCHMILINHBI
= £8 | £ s E
23 |2 | EF
1IEL
O = =
Bpesene 1 * JIP5, MP5, I1IP4,1IP2
Pa3nen 1 Ilpeamer actponoMun. OCHOBBI 6 4 4 2 JIP5,JIP9,MPS5,
NPaKTHYeCKOi ACTPOHOMHUH 1IP1,I1P3
Tema 1.1. Ilpenmer actpoHoMuu. 3Be31HOE 4 4 2 2 JIP5, MP5
ue60. Co3Be3nus. IIP3
Tema 1.2 HeGecnas chepa, ocoObie TOUKH 2 2 JIPY, MPS5, IIP1
HeOeCcHOM cdepbl, HeOECHbIC KOOPMHATHI
8 3 4 4 JIP4, JIP9, MP4,
Pa3nen 2 3akoHbl ABM:KeHUS] HeOeCHBIX TeJl MPS5,IIPI,
IIP4,I1P5
Tema 2.1 Ctpykrypa u Maciutadbl CoTHEYHOH 2 1 2 JIP5, MP4
cucreMbl. Kondurypanus u ycioBus 1IP4,1IP5
BHIMMOCTH TIJIaHET
Tewma 2.2. MeTo1bl ONIpeeNIeH s pPacCTOSHUI 6 2 2 4 JIP9, MPS5, I[IP1,IIP4
110 Tenn COJTHEYHOMN CHCTEMBI.
12 4 6 6 JIP4, JIPY,
Pa3nen 3 ConneuHasi cucTeMa, METObI JIP14,MP4,
ACTPOHOMMYECKHMX UCCJIeI0BAHUI MP5,IIP1IIP2,
IIP3,I1P4,I1P5
Tema 3.1 IIpoucxoxnenue ConHeuHo 6 1 2 4 JIP4, MP4,MP5,
cucreMsbl. Cucrema 3emunsi—JIyna. [lnanerst IIP1,1IP2 I1P4.
3€MHOM IPYIIIBIL.
Tema 3.2 ITnanerbi-rurantel. CIIyTHUKHU U 2 1 2 JIPS5, MP4, MP5,IIP1,
KOJIbIla IU1aHeT. Masble Tejla COJIHSUHOU TIP3 IIP5
CHCTEMBI.
Tema 3.3 DneKTpOMarHUTHOE W3ITy4YEHHE, 4 2 2 2 JIP9.MP4, MP35,
KOCMHUYECKUE JIy4YH U IPABUTALIMOHHBIE BOJIHBI IIP1,1IP4,1IP5
KaK MCTOYHUK HH(MOpPMALMKU O TpHUpOJIE U
CBOMCTBAxX HEOCCHBIX TEJI.
Pa3nen 4 3Be3anl 10 5 6 2 JIP4, JIPY,
JIP14,MP4,
MP5,IIP1,IIP2,
I1IP3,IIP4,I1P5
Tema 4.1 3Be3a61. PU3HKO-XUMUUECKUE 2 3 2 JIP4, MP4,MPS5,
XapaKTEPUCTUKHU U UX B3aUMHAs CBSI3b. IIP1,IIP2 I1P4.
4 2 JIP5, MP4,MP5,IIP1
Tema 4.2 BHyTpeHHEe CTpOCHHE U I1IP3,1IP5,
VMCTOYHHMKHU YHEPTUHU 3BE3]I.




4.3 DBOIIONHA 3BE3I, €€ ITANBl M KOHEYHBIE 2 1 1 JIP9.MP4 MPS5,
CTaguu. IIP1,IIP4 1IP5
Tema 4.4 Crpoenne ConHIa, COJHEYHON 2 1 1 2 JIP9.MP4,MPS5,
aTMocQepBhl. [IposiBnenue COJIHEYHOM IIP1,1IP4,1IP5
AKTUBHOCTH: TIITHA, BCIIBIIIKH, TPOTYOSPAHIIBL.

Pa3nen 5 lNanakruku. CTpoeHue u 7 4 2 3 JIP5,/IP9,MP5,
sBoJonnsa BeenenHoii 11P1,IIP3
Tewma 5.1 Hama ["anaktrka—MiieyHblil yTh 2 1 1 JIP5, MP5
Tema 5.2. CBepXxMacCHUBHBIE YEPHBIE JBIPHI U 5 3 1 3 1IP3
aKTUBHOCTb TAJIAKTUK. IIpencraBnenue o JIP9, MP5, IIP]
KOCMOJIOTHH.

Bcero 59 20 22 17

2.2 Conepxanue y4eOHOM AUCHUNTIHHBI
BBEJIEHUE
BxonHoit koHTposab. MHCTpYKTHBHBIN 0030p coiep:kaHus y4yeOHOM NUCIMILIMHBI U 3HAKOMCTBO
00y4aroIuXxcsi ¢ OCHOBHBIMM YCIOBUSAMU M TPEOOBAHUSAMU K OCBOCHUIO IIPOTPAMMBI.
Cooeporcanue yuebnozo mamepuana
[Ipenmer actpoHoMuu. Ponb acTpoOHOMUM B pPa3BUTUM LUBWIM3AILMHU. OBOJIOLHUS B3IJISIOB
yergoBeka Ha Bcenennyro. ['eoneHTpuueckas u reiavoneHTpHuecKkas cucteMbl. OCOOEHHOCTH METOJI0B

IIO3HAaHUS B acTpoHOMMHM. [IpakTmyeckoe NpUMEHEHHE AaCTPOHOMHYECKUX HccaenoBaHuil. Mcropus

pPa3BUTHUSI OTEYECTBEHHOW KOCMOHABTUKU. llepBbIil HMCKyCCTBEHHBIM cHyTHUK 3emiu, noser HO.A.

I'arapuna. JlocTkeHUsT COBPEMEHHON KOCMOHABTUKH.

Buabl yueOHoii 1eATEJIbHOCTH:

— OOBACHATH NPUYMHBI BO3HUKHOBEHHS M  DPAa3BUTUS  aCTPOHOMHM, HPUBOJUTH IPUMEPHL,
MOATBEPKIAIOIINE JaHHBIE IPUYUHBI; WLIIOCTPUPOBATh IPUMEPAMU NPAKTUYECKYIO HAIIPABICHHOCTD
aCTPOHOMUH; BOCIIPOU3BOJUTEL CBEIACHUA II0 UCTOPUM Pa3BUTHSA aCTPOHOMUH, €€ CBA3AX C IPYTUMH
HayKaMH.

— Pa3Butue crocoOHOCTH SICHO M TOYHO M3JaraTb CBOM MBICIIH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOUKY
3peHusi, BOCIPUHUMATh U aHAJIU3UPOBATh MHEHUS COOECEHUKOB, IPU3HABAs MIPABO JIPYroro 4yejoBeKa
Ha NHOE MHEHHUE.

— IIpousBeneHue usmepeHus HU3NUECKUX BEIMYMH M OLIEHKA MPAaHUIIBI TOTPETHOCTEH N3MEpEeHUH.

— IlpencraBnenue rpaHuiibl NOMPEUTHOCTEN U3MEPEHUM MTPU TOCTPOCHUHU I'PaUKOB.

— VYMeHue BbICKa3bIBaTh TUIOTE3bI )11 00bsICHEHUS HAOII0aeMbIX SIBICHUH.

— YMeHue npeanararb MOJEIH SBICHUN.

— YKa3zaHue rpaHull IPUMEHUMOCTH aCTPOHOMUYECKHX 3aKOHOB.

— H3n0xeHre OCHOBHBIX ITOJI0KEHUH COBPEMEHHON HAyYHON KapTUHBI MUPA.

— IlpuBeneHune npuMepoB BIUSHUS OTKPBITUN B aCTPOHOMHUU Ha IIPOTPECC B TEXHUKE U TEXHOJIOTUU
IIPOU3BO/CTBA.

Wcnons3oBanue MHTepHETa 1715 MOKCKa HH(DOPMALIUU.

Pa3zgen 1
OCHOBBI IPAKTUYECKOMU ACTPOHOMUUA

Tema 1.1 HebGecHas cdepa, ocodble ToOuKkH HeOecHOH cdepbl, HeOecHble KOOPAUHATHI

Cooepoicanue yuebrnoeo mamepuaia no meme 1.1:
Uro n3yuaer actpoHomusi. E€ 3HaueHue u CBA3b C APYTUMH HAyKaMH.







3Be3qHas KapTa, CO3BE3[Us, HMCIOJIb30BAaHUE KOMIBIOTEPHBIX MPWIOKEHUN I OTOOpaKeHUS
3Be3IHOTO HeOa. Buanmas 3Be3qHas BennunHa. CyTOYHOE JBMKEHHE CBETHI. [IBrKeHHe 3eMiIH BOKPYT
Connua. Bugumoe nuxenne u (a3l JIynsl. CosHeuHbIe U JIyHHbIE 3aTMeHMs. Bpems u kanenaaps.

— Buabl yueOHo# 1eSITeJIbHOCTH:
— ®opMyIHUpOBaTh BHIBOJIBI 00 0COOCHHOCTSIX ACTPOHOMHH KaK HAYKW; TPUOJIMKEHHO OIICHUBATh
YIJIOBBIE PACCTOSIHUS Ha Heoe.
— KitaccuunupoBath TEIECKOIIbI, UCIIONB3YS PAa3INIHBIC OCHOBAHUS (KOHCTPYKTHBHBIC OCOOCHHOCTH,
BUJI UCCIIEAYEMOTO CIIEKTpa U T. 11.);
— Paborarts ¢ nHpOpMaIUeil HaAyYHOTO COAEPIKAHUSI.
N300pakaTh OCHOBHBIE KPYTH, JIMHUM U TOYKH HEOeCHOU chepbl (MCTUHHBINA (MaTeMaTHYECKUIA)
TOPH30HT, 3¢HUT, HAJHUP, OTBECHAS JINHUS, a3UMYT, BBICOTA).

Tema 1.2 Hebecnas cepa, ocooble TOUKkH HebOecHOMH cepbl, HeOecHbIE

koopauHatbl Codepoicanue yuebHo2o mamepuana no meme 1.2:

HebGecnast cdepa. Ocobbie Touku HebecHO# cdepbl. HebGecHble koopauHaThL. 3BE3HAS KapTa,
CO3BE3/IUsI, UCTIOJIB30BAaHUE KOMITBIOTEPHBIX MPUIOKCHHMA ISl OTOOpaKeHHs 3Be3IHOTO Heba. Bumumas
3Be3qHas BenuurHa. CyTOYHOE JBMKCHHE CBETIII. CBs3b BUIUMOTO PACIIOIOKECHHUS O0OBEKTOB Ha HEOE U
reorpauueckux koopauHaT HaOmroaarens. JBmwkenue 3emau Bokpyr ConHiua. Buaumoe neuxeHue u
da3zbl JIynsl. ComHeuHbIE U TyHHBIE 3aTMEeHUS. Bpems u kaneHnapb.

— Buabl yueOHOM 1eSITeJIbHOCTH:

— @opmMynupoBarth NOHATHE «HEOECcHas chepay;

— Hcnonb3oBaTh MOJIy4eHHBIE paHee 3HAHUS U3 pazzesia «ONTHYECKUE SBICHUS ISl O0BSICHEHUS
YCTPOMCTBA U IPHHIIAIIA PAOOTHI TEJIECKOTIA.

— @opMyJIUPOBATH MMOHATHE «CO3BE3TUCH.

— OmnpenensTe NOHIATHE «BUAUMAS 3BE3IHAS BEIMUMHAY;

— OmnpenensTe pa3HUILY OCBEIIEHHOCTEH, CO3/IaBaEMbIX CBETHJIAMHU, TI0 U3BECTHBIM 3HAYCHUSM
3BE3IHBIX BEIIUYHH.

Hcnonb30BaThk 3BE3AHYIO KapTy IS TOMCKA CO3BE3 UM U 3BE3/] Ha HEOe.

Pasznen 2
3AKOHBI ABUKEHUS HEBECHBIX TEJI

Tema 2.1 Crpykrypa u Macmitadbl CoJIHEeYHOH CHCTEMBI.
Kondurypanust u yc1oBust BAAUMOCTH IJIAHET
Cooepoicanue yuebHoeo mamepuana no meme 2.1:
Crpykrypa u macimtadsl CoiaHeuHoi cucrembl. Konurypauus u ycnoBusi BUAUMOCTH IIAHET.

Metob! onpenenenus pacctosiHui 10 Tea CoHEYHON CUCTEMBI M UX Pa3MEpOB.

— Buabl yueOHOM 1eSITeIbHOCTH:

— ®opMyIHMpoBaTh BEIBOABI O IIPUUMHAX PA3IIMYHON IIPOJOJIKUTEIBHOCTH IHS U HOYM B 3aBUCUMOCTH OT
[IUPOTHI MECTHOCTH.

— IIpoBoauTh aHATU3 BHJIA 3BE3THOTO HEOA C MCITOJIb30BAHUEM ITOIBFIKHOM KapThI, UCXOS M3 BPEMEHU
roja.

— BocmpousBoauTs onpeencHus TePMUHOB U TOHITHSI «IKJIUIITHKAY.

— OObscHaTH HaOMIOAaeMoe nBkeHue ColHIIa B TEUEHUE TrojIa.

— XapakTepu30oBaTh 0COOEHHOCTH CYTOUHOTO JBMKeHUs1 COJIHIIAa Ha MOII0CaX, IKBATOPE U B CPEAHUX
HIMPOTax 3eMJIN.

— Ha3siBaTh npuYHHBI U3MEHEHUS MPOJIOJDKUTEILHOCTH JHS M HOYM HA Pa3UYHBIX IIUPOTAX B TEUCHHE
rojga. Bocrmpous3BoIuTh MCTOPUYECKUE CBEIEHUS O CTAHOBICHUH U PA3BUTHH TeIHUOICHTPUUYECKOU
CHUCTCMbI MUpPaA.

— OOBsIcHATH TIETIIC00pa3HOE IBM)KCHHE TUIAHET C UCIIOJI30BAHUEM SITUIIMKIIOB U U ()EpeHTOB.



— BocmpousBoauTs onpeneneHusl TEPMUHOB U MOHITHI «KOH(UTypalus IIaHET», «CUHOANYECKUN 1
CUJACPUUECKUI MepHOIbI OOpAIICHHUS IITIAHET.

- BOCHpOI/I3BO,Z[I/ITB OIpeaAcICHUs TCPMHUHOB U MTOHATHH <QJIIHIICY, «a(beJmﬁ», ((HCpHFeJ'IHfI», «0oJbIIas
H MaJlasd IIOJIYOCh JJUIHIICAa», «aCTPOHOMHUYCCKAA CAMHHUILIA.

— @®opmynupoBath 3aKoHbI Kemiepa.

Tema 2.2 MeTtoabl onpenenenus paccrosiunii 10 Tea CoJiHedHOM
cucrembl Coodeporcanue yuebno2o mamepuana no meme 2.2:

Hebecnass wmexanuka. 3akonsl Kemmepa. Ompenenenue wmacc HeOecHbIX Tenl. JIBmkeHue
UCKYCCTBEHHBIX HEOCCHBIX TeJI. Bummmoe aBrkeHHe IutaHeT (TETIe00pa3HOE MABIDKEHHE IUIAHET,
KOH(UTypaluy IUIaHET, CHIACPUYECKHE W CHHOJMYECKHE Nepuoasl oOpamieHus IuiaHer). PasButue
npezncrasieHnii 0 CONHEYHOH cucTeMe (acCTpOHOMHS B JPEBHOCTH, TCOICHTPHUECKUE CHUCTEMBI MHPA,
TeJIMOTICHTPUIECKAsl CHCTEMa MUPA, CTAHOBJIICHHUE TeIHOIEHTPUICCKOTO MUPOBO33PCHHS).

3akonbl Kemsepa — 3akoHbl 1BUKeHUSI HeOecHbIX. O000meHne u yrouHeHrne HproToHOM 3aKOHOB
Kemnepa. Omnpenenenue paccrosiuuii 10 Ten CoOJIHEYHOM CHCTEMBI W pa3MEpPOB HEOECHBIX Tel
(ompeneneHue pacCTOSHUM MO MapajylakcaM CBETHII, PaJAUOIOKAMOHHBIA METO/I, ONpeIeTICHIE pa3MepOB
Ten COTHEYHON CUCTEMBI).

Buabl yueOHoi1 1eATEIbHOCTH.

— AHanmM3upoBaTh HHOOPMAIIHIO, TOJTYYCHHYIO H3 TEKCTA HAYYHOTO COJICPKAHUS, OOBSICHSITH CYTh
IMITUPUIECKOTO CIIOCO0a OMpeICICHUS pa3MepPOB 3eMITH.

— @OopMyJIHpOBATh ONPEAEICHUS TEPMUHOB U IOHATUN «TOPU30HTAIIBHBIN NAPAIIAKC), «YIIJIOBBIE
pa3mMepbl 00BEKTA.

— IlosICHATH CYITHOCTH METO/Ia OTPENICIICHHSI PACCTOSHUH 110 MapaiiakcaM CBETHII, PaJHOJIOKAIIMOHHOTO
METO/Ia ¥ METO/Ia JIA3ePHOH JIOKAIIIH.
Beramciste paccTossHUE 0 TUIAHET 110 TOPU30HTAIEHOMY TTapaulakCcy, a UX pa3Mephl O YIIIOBBIM
pa3Mepam ¥ pacCTOSHHIO.

Pa3nen 3
COJIHEYHASA CUCTEMA, METO/JIBI ACTPOHOMMNYECKHUX I/ICCJIEI[OBAHI/Iﬁ

Tema 3.1 IIpoucxo:xaenne CosiHeuHoi cucteMbl. Cucrema 3emusa—JIyna
IlnaHeTbl 3eMHOM IPYNIIBI
Cooepoicanue yuebHoeo mamepuana no meme 3.1:

O6ume cBenenus o ConHue (BUA B TEJNECKON, BpallleHHE, pa3Mephl, Macca, CBETUMOCTH,
temneparypa CoJlHIIa U COCTOSIHUE BEIIECTBAa HA HEM, XUMHUECKUI COCTaB).

Crpoenne armochepsr Comamna (dotocdepa, xpomocdepa, CoTHEYHAs KOpPOHA, COJHEUHAS
aKTUBHOCTh). VcTouHuku »sHepruum u BHyTpeHHee crTpoeHue Comuia. CollHLE U JKHU3Hb 3€MIIU
(epcrieKTUBBl MCIOIb30BAHUS COJIHEYHOH SHEPrHH, KOPOTKOBOJIHOBOE H3IYyYCHHE, paJUOH3IIydeHHE,
KOPITyCKYJISIpHOE H3iydeHue, nmpoodiaema «ComHie — 3emisn»).

Cucrema «3emiist — Jlyna» (ocHoBHbIE BHXeHUs 3emiH, Gopma 3emnn, JlyHa — cmyTHUK 3emin,
COJIHEeuYHble U JyHHbIe 3aTMeHus). [Ipupona Jlyns! (pusnueckue ycnosus Ha JlyHe, moBepxHOCTh JIyHBI,
JYHHBIE TIOPOJIbI).

[1nanets! 3eMHOM rpynmbl (0011as XapaKTEepUCTHKA aTMOC(HEPH, TOBEPXHOCTH).

[TnaneTsI-ruranTh! (00MIAsT XapaKTEPUCTHKA, OCOOEHHOCTH CTPOSHUS, CTyTHUKH, KOJIbIIA).



Buabl yueOHOM 1esiTeJIbHOCTH:

— I'paduuecku MOSCHATH yCIOBUS BOSHUKHOBEHUS JTYHHBIX U COJTHEUHBIX 3aTMEHHI.

— ®opMyIHpOBaTh NOHATHUSA U ONPEIEICHUS «CUHOAUYECKUM IIEPUO», «CUIECPUUYECKHUN IIEPUOI.

— OObscHaTh HAOMOAaeMoe aBWKeHne U (a3wl JIyHbl, mpuunHb! 3aTMeHui JIyHbl n ComHIa.

— OnwuceIBaTh NOPAZAOK CMEHBI IYHHBIX (a3.

— OnpenensaTh BO3MOXXKHOCTb HAOJII0I€HUS IUIAHET HA 3aJaHHYIO 1aTy; pacnojiaraTh IJIaHEThl Ha
opbuTax B IPUHATOM MacuITade.

— OrnpenensaTh Macchl IJIAHET Ha OCHOBE TPEThEro (yTOYHEHHOr0) 3akoHa Kemiepa.

— OnwuceiBath ABMKeHUS Teld COTHEYHON CUCTEMBI IO JCHCTBUEM CUJI TATOTEHUS IO OpOUTaM ¢
Pa3IMYHBIM dKCLIEHTPUCUTETOM.

— OOBACHATH NPUYMHBI BOSHUKHOBEHUS IPUIMBOB HA 3€MJI€ U BOSMYUICHUM B IBUKEHUH TEI
ConHeYHOU CHUCTEMBI.

— IlpuBoauTh nOKa3aTENBCTBA paCCMOTPEHUS 3eMiIH U JIyHbI Kak JBOMHOM IJIaHETHI.

— OO60CHOBBIBaTh COOCTBEHHOE MHEHHE OTHOCUTENILHO MEPCHEKTUB OCBOECHUS JIyHBI.

— XapakTepHu30BaTh NPUPOAY 3EMIIH.

— IlepeuncasiTb OCHOBHBIE (PH3MUECKUE YCIOBUS Ha MOBEPXHOCTU JIYHBI; OOBACHATH paziIHuus IBYX
TUTIOB JIYHHOH TIOBEPXHOCTH (MOpEil M MaTepuKOB); OOBSICHATH MpoIecchl (HopMUpOBaHUS
noBepxHocTu JIyHbI U ee penbeda.

— IlepeuncasaTs pe3ynbTarhbl HCCIEI0BaHUM, IPOBEIEHHBIX aBTOMaTUYECKUMU alapaTaMu 1
acTpOHaBTaMH.

XapakTepu3oBaTh BHYTPEHHEE CTPOCHME JIyHBI, XUMUYECKUN COCTAB JIYHHBIX IIOPOJ.

Tema 3.2 Ill1aHEeTBI-TUTAHTHI

Cooepotcanue yuebHoeo mamepuana no meme 3.2:
AcTepousibl U METEOPUTHI (3aKOHOMEPHOCTH B paCCTOSHUAX Tu1aHeT oT COJIHIIA U MOsIC aCTEPOUJIOB,
JBUKEHHE aCTEPOUIOB, (PU3MUECKUE XapAaKTEPUCTUKH aCTEPOUIOB, METEOPHUTHI).

KomeTsl 1 MmeTeopsI (OTKPBITHE KOMET, BUJI, CTPOCHUE, OPOHUTHI, IPUPOIa KOMET, METEOPHI U
007111, METEOPHBIE TIOTOKH).

[Tnanetsl-rurantel. COyTHUKY M KOJIbLIA TJIAHET. MaJible Tela COTHEYHONW CUCTEMBI.
Buabl yueOHOM q1eATEJIbHOCTH:

— @opMynmupOBaTh OCHOBHBIE IIOJIOKEHUS TUTOTE3bl O (opmupoBaHuu Tenl CONHEYHOH CHCTEMBI,
aHAJTM3UPOBATh OCHOBHBIC TIOJIOKEHHSI COBPEMEHHBIX IPEICTABICHHA O TPOUCXOXKICHUH Tel
CoJIHEYHOW CHCTEMBI, HCIIOJNIb30BaTh TOJOXECHUS COBPEMEHHOH TEOPHH TPOUCXOXKICHHUS Tell
CoJlHe4HOI CUCTEMBI.

— Hcnonb3oBate MHG(OpMAIMIO HAYyYHOTO COJAEP)KAHUS, MPEJCTABICHHYIO B PAa3JIMYHBIX BHJAX
(TabmuIpl, TEKCT), Uil aHaAlM3a M CpPaBHEHHsS XapakTepuCTHK IutaHeT CONHEYHOH CHCTEMBI,
KJaccu(puKaum 0ObEKTOB.

— IlepeuncasiTb OCHOBHBIE XapaKTEPUCTHUKU IUIAHET, OCHOBAHUS Uil MX pa3JelieHUus Ha TPYIIH,
XapaKTepu30BaTh IUIAHETHI 3eMHOW TPYIIBI U IJIAHETHI-TUTAHTbhI, OOBSICHATH MPUUUHBI UX CXOJCTBA U
pazInyusL.

— VYKa3pIBaTh MapaMeTphl CXO/ICTBA BHYTPEHHETO CTPOCHUS M XUMHUYECKOTO COCTaBa IJIaHET-THTaHTOB;

— OnwuceIBaTh XapaKTEPUCTHKH KaXKIOH U3 MIIAHET-TUTAHTOB; XapaKTEepU30BaTh HCTOYHUKH SYHEPIUU B
HeZpax IJIaHeT.

— OnwuceBaTh 0COOEHHOCTH 00JIAYHOTO ITOKPOBA M aTMOC(HEPHON IUPKYIIALIUY.

— AHanu3upoBaTh 0COOCHHOCTU IPUPOBI CIIyTHUKOB IJIAHET-TUTaHTOB.

— @OopMyNIHUpOBaTh MOHATHE «ILJIAHETa.

— XapakTepu30BaTh CTPOEHHUE U COCTAB KOJell IUIaHeT-TUTaHTOB.

— ApPryMeHTHPOBAHO MOSICHATh IPUYUHBI ACTEPOUTHO-KOMETHON ONAaCHOCTH;
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— OnuceiBaTh BO3MOXHBIE TTOCIEACTBUS CTOJIKHOBEHUSI 3EMJIU U IPYTruX Malibix Tea COMHEeYHOM
CUCTEMBI TIPU TIEPECEUCHUH OPOUT.
— OmnpenensiTe MOHATHE CILIAHETAY, «MaJlas IJIAHETa», «aCTEPOUI», KKOMETa.
— Xapakrepu3oBarh Majbie Tesa COTHEYHOU CUCTEMBI;
— OmnuceIBaTh BHEUTHUN BUJ U CTPOSHUE aCTEPOUJIOB U KOMET.
— OOBSICHATH MPOLIECCHI, MPOUCXOIAIINE B KOMETE, TP U3MEHEHHUH €€ paccTosHUs OoT CoJHIIA.
— AnHanu3upoBaTh OPOUTHI KOMET.
— OmnpenensiTe MOHATHSI «KMETEOP», KMETECOPHUTY, «OOHIY.
OHI/ICBIBaTB IIocCJacaCTBUA ITAACHUA HA 3GMJIIO prnHBIX MCTCOpI/ITOB.

Tema 3.3 DileKTpOMarHuTHOe H3Jy4eHHe, KOCMHUYeCKHe JIyYd U TPAaBUTALMOHHbIE BOJIHbI KaK
HUCTOYHHMK MH(OPMALHMK 0 MPUPO/IE U CBOICTBaX HeDeCHBIX

Tea Codepoicanue yuebno2co mamepuana no meme 3.3:

DONEeKTPOMarHUTHOE HU3Jy4eHHE, KOCMUYECKHE JyYd U T'PAaBUTALMOHHBIE BOJIHBI KaK HMCTOYHUK
uH(poOpMalLuu O MPUPOJAE U CBOMCTBAX HeOECHbIX Tel. Ha3zeMHble U KOCMUYECKHE TEIECKOIIbI, PUHIUI
ux pabotel. Kocmuueckue anmaparsl. CiekTpanbHblid ananmus. Dddexr Jomnepa. 3akoH cMelieHus: BUHA.
3akon Credana — boapimana.

— Buapl yueOHOIi 1esITeIbHOCTH:
— AHanu3upoBaTh BO3MOXKHBIE TPAEKTOPHUHU JBUKECHHUS KOCMUYECKUX allllapaToB, 10Ka3bIBaTh
COOCTBEHHYIO MMO3UIINIO, XapaKTEPU3YIOILYIO IEPCIIEKTUBBI MEXKIIAHETHBIX MIEPEIETOB.

— XapakTepu3oBaTb OCOOEHHOCTHU ABMXKEHUS (BpeMsl CTapTa, TPAaeKTOPHH I10JIeTa) U MAaHEBPOB
KOCMHUYECKHX anmnapartoB s uccieaoBanus Ten COTHEUHON CUCTEMBI.

— OnuchIBaTh MaHEBPBI, HEOOXOAUMBIE JUISI TOCAAKU HA MOBEPXHOCTD IIJIAHEThHI MJIM BbIX0/1a HA OpOUTY
BOKpPYT HEE.

— OOBACHATH GU3NYECKYIO CYIIHOCTh HICTOYHUKOB 3Hepruu CollHIa U 3BE31.

— OnuceIBaTh NPOIECCH TEPMOSIIEPHBIX PEAKIIUNA TPOTOHHOI'O IIUKJIA.

— OOBsICHATH TIpolIece TepeHoca sHepruu BHyTpu CorHIIa.

— OnuceIBaTh CTPOCHHUE COTHEYHON aTMOC(EpHI.

— TlosicHATh TpanyssALUI0 HA ToBepXxHOCTH ConHIA.

— XapaxkTepu3oBaTh CBOKWCTBA COMTHEYHOU KOPOHBI.

— PackpsIBaTh c110coObI 0OHAPYKEHUS TOTOKA COTHEYHBIX HEHTPUHO.

— OOOCHOBBIBaTh 3HAYEHHUE OTKPBITHS COJTHEUHBIX HEUTPUHO ISl PU3UKU U aCTPOPU3UKH.

— Xapakrepu3oBaTh 3B€3/Ibl KAK MPUPOIHBIA TEPMOSACPHBIN PEaKTOp; ONPEAEATh NOHITHE
«CBETHUMOCTbD 3BE€3/IbI».

— TlepeuncnsaTh ciekTpaibHbIE KIACChl 3B€3/1; 00BACHATH COJIEpP:KaHNEe AUATPAMMBI «CIEKTP —
CBETHUMOCTDY.
JlaBaTh onpenesieHus MOHATUH «3BE3/1a», «IBOMHBIE 3BE3/IbI», «KPATHBIE 3BE3/IBI».

Pasznen 4
3BE3/Ibl

Tema 4.1 3Be3apl. PU3NMKO-XUMHYECKHE XaPAKTEPUCTHKH M UX B3aMMHAasl CBS3b.
Cooepoicanue yuebHoeo mamepuana no meme 4.1:
®duznyeckas Npuposa 3Be3] (LBET, TEMIIepaTypa, CIEKTPbl U XMMHYECKHH COCTaB, CBETUMOCTH,
pamuychl, Macchl, CpeqHHe IUIOTHOCTH). CBS3b MeXAy (QHU3UUYECKUMH XapaKTePUCTHKAMHU 3BE3]
(ImarpamMma «CHEeKTp-CBETMMOCTB», COOTHOLIEHHME «Macca-CBETUMOCTDH)», BpAIIEHHUE 3BE3J PA3JIMYHBIX
CHEKTPAJIbHBIX KJIACCOB).
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JIBotiHbIE 3Be3/1bI (ONITHYECKHE W (PU3MUECKHE IBOWHBIE 3BE3/IbI, ONIPEICIICHUE MACC 3BE3]] U3
HaOJIOJICHUH BOMHBIX 3B€3/], HEBUAUMBIC CITyTHUKH 3BE3]I).

Buabl yueOHOM 1eiTeJIbHOCTH:

— XapakTepHu30BaTh OCOOCHHOCTH CYTOYHOTO ABMKEHHS 3B€3/] HA PA3IMYHBIX reorpauuecKux IIMpoTax
3emiu.

— AHaJIMTHUYECKH JJOKA3bIBATh BOZMOXXHOCTh BU3YaIbHOT'O HAOJIIOACHUS CBETHIIA HAa OIPE/ICICHHOI
reorpapuuecKoil MupoTe 3emMiIu.

— ®opMynHUpOBaTH OMPEICIICHUS TEPMUHOB U IOHATHI «BBICOTA 3BE3/IbI», «KYJIbMHHAIUS.
OOBscHATh HaAOIIOaeMble HEBOOPYKEHHBIM TJa30M JBIKEHHS 3Be3l M CoNHIIA Ha Pa3IUYHBIX

reorpapMuecKux UIMpPOTaX.

Tema 4.2 BHyTpeHHee cTPOeHHEe M HCTOYHUKH IHEPTUH 3Be3/1. JBOJIIOLHA
3Be311 Codepoicanue yuebH020 mamepuana no meme 4.2:
HcTouyHuky sHeprum MU BHYTpeHHee cTpoeHue 3Be3]. CoslHLle U KU3Hb 3eMiM (IEepCHEKTUBBI
WCIIOJIb30BAaHUS COTHEYHOW SHEPTHH, KOPOTKOBOJIHOBOE U3JIYYEHHE, PaJUOU3IyY€HHUE, KOPIYCKYISIPHOE
usny4deHue, npodnema «ConHie — 3emMis).

Bujbl yueOHOM NeATEJIbHOCTH:

— Hcnonp3oBarh (pU3HUUeCKHE 3aKOHBI M 3aKOHOMEPHOCTH JIJIs1 OOBSICHEHHS SIBIICHUH U ITPOIIECCOB,
HaOmrogaeMbix Ha CoJHILE.

- CDOpMyJ'II/IpOBaTL JIOTUYECKH 000CHOBAHHBIC BbIBOAbI OTHOCUTCIIBHO MMOJTYUYCHHBIX aHAJIMTHYCCKUX
3aKOHOMepHOCTeﬁ 115 CBETUMOCTH COJ'IHI_[a, TEMIICPATYPHI €T0 HEAP U aTMOC(l)epr.

— XapakTepu30BaTh 3BE3/1bl KaK PUPOJHBINA TEPMOSIEPHBIN PEAKTOP.

— OnpenensaTs NOHATHE «CBETUMOCTD 3BE3/IbI».

— llepeuncnsaTe ClIEKTpaIbHBIE KIACChI 3BE3I.

— OOBACHATH COAEP)KAHUE TUATPAMMBI «CIEKTP — CBETUMOCTB).

— JlaBaTh ONpenesneHys MOHITHH «3BE3/1a», «IBOMHBIE 3BE€3/1bI», «KPATHBIE 3BE3/bD».

— OOBACHATH 3aBUCUMOCTb CKOPOCTH U ITPOAOKUTEILHOCTH SBOJIIOLIUH 3BE3/ OT UX MACCHhI.

— PaccMarpuBaTh BCIBIIIKY CBEPXHOBOM KaK 3TaIl HBOJIIOLIUN 3BE3bI.

— OOBACHATH BApUAHTHI KOHEUHBIX CTAAUN )KU3HU 3Be3]1 (Oelible KapJIuKy, HEUTPOHHbIE 3BE3/bI,
MyJIbCAPhl, YEPHBIE ABIPHI).
OnwuceIBaTh NPUPOTY OOBEKTOB HA KOHEUHOW CTa UM SBOJIIOLIUH 3BE3]I.

Tema 4.3 Ctpoenne CosHua, conne4Hoit armocgepsl. IlposiBiieHne CoJTHEYHON AKTHBHOCTH:
NSATHA, BCIBIIIKH, TPOTY0epaHIIbI

Cooeporcanue yuebnozo mamepuana no meme 4.3:

Crpoenne ConHua, coinHeyHoM aTtmocdepsl. IIposiBieHne COIHEYHONW aKTUBHOCTH: TIISTHA,
BCIBIIIKH, TPOTyOepaHibl. [lepuoAnyHOCTh COIHEUHOM aKTUBHOCTU. POJIb MAarHUTHBIX MOJIEH HA COJHIIE.
Comneuno-3emusbie cBsizu. Ctpoenue atmocdepsl Connia (porochepa, xpomocdepa, ColHeUHAsT KOPOHA,
COJIHEYHasl aKTUBHOCTh). VICTOUHNKH SHEpruu U BHyTpeHHee crpoeHune CosHua.

Buabl y4eOHOi 1eATEJIbHOCTH:

— OnuceIBaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3U MPOSBICHUI COTHEYHOM aKTUBHOCTH U COCTOSHUS
MarauTochepsl 3emiu.

— MHcnonb3oBarh 3HaHKE (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH B IJIa3Me JIJIsl ONUCAHUS
o0Opa3oBaHUsl MSTEH, IPOTYOEpaHIIEeB U APYTUX MPOSIBICHUN COTHEUHON aKTUBHOCTH.

— IlepeuncnsaTs npumMepbl MPOSIBICHUS COJIHEYHONW aKTUBHOCTH (COJTHEUHBIE MSITHA, IPOTYOEpaHIIbl,
BCIIBIIIKH, KOPOHATHHBIE BEIOPOCHI MACCHI).

— XapakTepu3oBaTh NOTOKU COJTHEYHOMU IIJIA3MBI.
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— OnwuceiBaTh 0COOCHHOCTH TIOCJIC/ICTBUI BIWSHUSI COJTHEUHON aKTUBHOCTH Ha MarHuTocdepy 3emiu B
BHUJIE MArHUTHBIX Oypb, TMOJSPHBIX CHUSHUHM; WX BIUSHUE HA PAJAUOCBA3b, COOM B JUHUIX
3JIEKTPOIIepEIauH.

HaspiBath nepnoa n3MeHEHUs COJTHEYHOM aKTUBHOCTH.

Pa3zpgen 5
IF'AJIAKTUKHA. CTPOEHUE U 3BOJIIOLIUA BCEJIEHHOM

Tema 5.1 Hama IN'anaktuka — Miie4yHblid
nyTb Coodeporcanue yuebno2o mamepuana no meme 5.1:

Hama @amaktuka (cocTaB: 3Be3[bl M 3BE3JHBIC CKOIUICHHS, TYMAaHHOCTH, MEX3BE3IHBIH Tas3,
KOCMHYECKHE JIy9d U MarHUTHBIE TI0JIs1; CTpoeHue ['anakTuky, BpameHne ['anakTuky U IBMKEHHE 3BE31 B
HEl; paIuoU3IIydEHNUE).

Jpyrue ranakTuku (OTKPBITHE IPYIHX TajJaKTUK, ONpEAESIEHUE pa3MepoB, PAacCTOSHUU M Macc
raJlakTUK; MHOI00Opasue rajakTuK, paJuorajJakTUKU U aKkTUBHOCTD SIJIEp TaJlakTHK, KBa3apbl).

Meraranaktuka (CUCTEMbl TAJIAKTUK U KpymHoMaciuTaOHas CTpykTypa BceneHHoii, pacmmpenue
MeraranakTuky, TUIIOTe3a «ropsiueit BeenenHoin», kocmooruueckue moaesu Beenennoit).

Bujbl yueOHoM qeTeJIbHOCTH:

- Ha6J'II-OI[eHI/Ie 34 3BC3JJaMU, HYHOﬁ U I1J1aHE€TaMHU B TCICCKOII. Ha6n}oneHHe COJIHCYHBIX IIATCH C
IIOMOIIBIO TCJICCKOIIa U COJIHCYHOI'O SKpaHa.

— MHcnonws3oBanue MHTEpHETA 151 TOMICKA M300paKEHUI KOCMUYECKUX 00BEKTOB U HH(OopMaru 00
UX 0COOCHHOCTSIX

- O6CY>KI[€HI/IG BO3MOJXHBIX CLICHAPHECB 3BOJIIOIUU Bcenennoii. Mcnonap3oBaHue I/IHTepHeTa JJIs
ITIOHUCKa COBpCMCHHOﬁ I/IH(I)OpMaI_II/II/I 0 Pa3BUTHHU Bcenennoi. OI_ICHKa I/IH(I)OpMaI_II/II/I C IIO3HIINH €€
CBOICTB: JOCTOBCPHOCTH, O6’beKTI/IBHOCTI/I, IMOJIHOTHI, dKTYaJIbBHOCTHU U T. .

— Beruncienne sHeprum, 0CBOOOKIAIOIICHUCS PU TEPMOSIICPHBIX PEaKIIHSIX.

— ®opmynupoBka npobdsieM TepMosiaepHoi sHepreTuku. OO0bICHEHNE BIUSIHUS COJTHEYHON
aKTUBHOCTH Ha 3eMIIIO.

— IloHnMaHue poJIM KOCMUYECKUX UCCIECA0BAHUM, UX HAYYHOI'O U SKOHOMUYECKOTO 3HAUEHUS.
OO6cyxaeHrne COBPEMEHHBIX THITOTE3 O MPOUCXOKIACHUU COTHEYHON CHCTEMBI

Tema 5.2 CBerMaCCI/IBHI)Ie YEPHbLIE€ ABIPbI 1 AKTHBHOCTD I''aJIAKTHUK.
Hpe}ICTaBJ'leHI/Ie 0 KOCMOJIOTHH

Cooepoicanue yuebno2o mamepuana no meme 5.2:

CBepXMacCHBHBIE YEpPHBIE IBIPBI U AKTUBHOCTD ranakTuk. [Ipencrasienne o kocmonorun. KpacHoe
cMmeneHre. 3akoH Xab0ia. DBomonus BceneHHOH. bonbmioit B3pbIB. PenukToBoe m3mydenue. TemHas
JHEprusl.

Buabl yueOHoil 1eATEJIbHOCTH:
— BpIaBUraTh M CpaBHUBATH TUIIOTE3bI OTHOCUTEIBHO IPUPOJIBI CKPBITON MAaCCHI.
— OmnuceIBaTh CTPOCHME U CTPYKTYpPY ['anakTuky.
— Ilepeuncnarh 0OBEKTHI TUIOCKON U C(HEPUIECKOMN TTOJICUCTEM.
— OuenuBarb pa3zMepsl ['anakTUKH.
— IlosicusaTe nBUKeHUE U pacnoioxkenue Connia B ['anakTuke.
— XapakTepus3oBaTh SAPO U CIUPATIbHBIE pyKaBa [ aJlakTHK.
— XapakTepu3oBarTh IIPOLECC BpallleHUs | anakTUKy.
— TlosicHATB CYIHOCTH MPOOIEMBI CKPBITOI MaCCHI.
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K.HaCCI/I(bI/II_[I/IPOBaTB raJIaKTUKH 110 OCHOBAHUIO BHCIITHETO CTPOCHUA.
AHaJ'II/I3I/IpOBaTB Ha6J'IIO,Z[aeMI>IC SIBJIEHUS U OOBICHSITE IMPUYUHBI NX BOSHUKHOBCHUS.

W3BnekaTh HHGOPMAIIHMIO U3 PA3IMYHBIX UCTOYHUKOB M TPE0OPa30BhIBATh HH(POPMAIIHIO U3 OJTHOTO
BHJIa B Ipyroi (U3 rpaymuecKoro B TEKCTOBBIH ).

XapakTepru30BaTh CIUPAIBHbIC, JJJIMITUYECKAE U HEITPABUJIbHBIEC TaJJaKTUKU; HAa3bIBATh UX
OTJIMYUTETBHBIE OCOOCHHOCTH, pa3Mephl, Maccy, KOJIMYECTBO 3BE3].
[TosicHATH HAJIMUME CBEPXMACCUBHBIX YEPHBIX ABIP B SAPAX TFAIAKTUK; ONMPEAEIIATH IOHATUS «KBa3ap,
«paguoraJakTHKaY.
XapakTepu30BaTh B3aUMOJICHCTBYIOIINE TAIAKTUKH.
CpaBHUBATh NOHATHUS «CKOILJICHUS» U «CBEPXCKOIIJICHUS TaTaKTHKY.
DopMyIHpOBaTH OCHOBHBIE MTOCTYNIATHI 001IeH TEOPUH OTHOCUTEIHHOCTH.
Ornpenenarb XxapakTepUCTUKH CTallMOHapHOU BeenenHoit A. DitHIITeHA; ONUCHIBATH OCHOBBI JIJIS
BbIBOZIa A. A. @puamMaHa 0 HECTALIMOHAPHOCTH BceeneHHoil.
[TosICHATH MOHATHE «KPACHOE CMEIICHHUE» B CTIEKTPaX ralaKTHK, UCTIONb3Y Ut 00bsicHeHUs dP ekt
Jlomiepa, u ero 3HaueHue AJid MOATBEPKICHHS HECTALIMOHAPHOCTU BeeneHHoi.
XapakTepu3oBaTh NPOLECC OJHOPOJHOTO U U30TPOIHOIO pacliupeHust BeceneHHou.

dopmynupoBaTh 3aKOH Xab0a.
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3 YCJIOBUS PEAJIM3AIIMY YYEFHOM JJUCHUATIIMHBI
3.1 MartepuajbHO-TEXHHYECKOe o0ecrieueHne
I[J'ISI pcam3anu NporpaMmMbl yqe6H01‘/’I AUCHUIIIIMHBL MTPEAYCMOTPCHBI CIICAYIOIINEC CIICIHIUAJIBHBIC

INOMCIICHHA U OCHAILICHUC:

Ty v HauMeHOBaHUE CIIEUATILHOTO
OMENIEHUS

OcHaIlleHIE CIIEIHNAIBHOTO ITOMEIICHUSI

ECTeCTBeHHOHay‘IHBIX JUCHUITIINH

VYueOHas ayIuTOpus Ui MPOBEACHUS y4eOHBIX, TPAKTHYCCKUX
3aHSATHH, JUIA TPYNIOBBIX M WHIMBUIYalTbHBIX KOHCYJIBTAalWH,
JUISL TEKYLIETO KOHTPOJISL M IPOMEKYTOUYHON aTTeCTaIlHH.
PaGouee mecTo mpemnomaBaTels: NMEPCOHAIBHBIN KOMIIBIOTED,
paboune Mecta oOydaromxcs, J0ocka ydeOHas, yuyeOHas
MeOelb.

[Tomemenue st CaMOCTOATENIBHOMN
paboTHI OOYJAFOIIHXCS

PaGouee mecto mpernomaBarens: MEPCOHAIBHBIN KOMITBIOTED,
paboune Mecta OOydJarOnIuXcs, Jdocka yuyeOHas, ydeOHas
MeOelb.

3.2 YyeOHO-MeTONMYeCcKOe U HHPOPMAIIMOHHOE 00eceueHne pean3anun

NPorpamMmbl
OcHOBHBIC HCTOYHUKH:

1.

Jlorsunenko, O. B. Actponomus [DnekTpoHHBIH pecypc|: yueOHuk / JlorBunenko O.B. —
Mockga : KnoPyc, 2019. — 263 ¢. — (CIIO). — Pexxum noctyna: https://book.ru/book/930679 -
3ar. ¢ sKpaHa.

2. ActpoHomus : yueOHOe TmocoOme mus  cpemHero  mnpodeccHoHanbHOro  obpasoBaHms /
A. B. Komomuenr [ nap.]; orBerctBeHHBIH pemakTop A. B. Komomuen, A. A.CadoHoB. —
MockBa : MzparensctBo HOpaiit, 2019. — 293 c. — (IIpodeccuonansuoe obpazoBaHue). —
ISBN 978-5-534-08243-2. — Texkcr: omektponnbii / OBC IOpaiit [caiit]. — Pexum

noctyma: https://urait.ru/bcode/429393

I[OHOJIHI/ITB.]H)HBIC HCTOYHHUKMU:

1.

EcwkoB, E. K. Oomonus Beenennoili u sxu3nu : yueOHoe nocodue / E.K. EcbkoB. — Mockaa :
NH®PA-M, 2021. — 416 c¢. — (Beicuiee oOpazoBanue: bakanaspuar). — DOI 10.12737/2885. -
ISBN  978-5-16-009419-9. -  Tekcr :  onekTpoHHbIl. —  Pexum  goctyna:
https://znanium.com/catalog/product/1408257

Pannann, JI. loctydarses 1o HeGec: Hayunblii B3risa Ha ycTpoiicTBO BeenenHol [ D1eKTpOoHHBIN
pecypc] / JI. Poammamn. — MockBa: AnbpnmHa HOH-QukmH, 2016, — 518 c.— Pexum
nocryma: https://new.znanium.com/read?id=72940

Ilepuoauyeckue u3aHus:

O Hayxka u xxwu3Hb. — ISSN 0028-1263

IIporpammuoe o6ecnieuenne u UHTepHeT-pecypcnl:

HaumenoBanue IO Ne JloroBopa Cpok aecTBHS JHIEH3UU
MS Windows 7 (moamucka 1-1227 oT 08.10.2018] 11.10.2021
Imagine Premium) J-757-17 oT 27.06.2017| 27.07.2018
J1-593-16 oT 20.05.2016] 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 06eccpouHo
Kaspersky Endpoint Security mus | J1-300-18 oT 21.03.2018] 28.01.2020
ousneca-CtaHIapTHBIN J1-1347-17 oT 20.12.2017] 21.03.2018
J1-1481-16 oT 25.11.2016] 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip
Calculate Linux Desktop CBOOOJTHO PACIIPOCTPAHIEMOE 0eccpouHo
15
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https://book.ru/book/930679
https://urait.ru/bcode/429393
https://znanium.com/catalog/product/1408257
https://new.znanium.com/read?id=72940

HNuTepHeT-pecypenl

[ denepanbHBINA HEHTP HHPOPMAITMOHHO-00pa3oBaTenbHbIX pecypcoB — OLIMOP [DnexTpoHHbIH
pecypc]. — Pexxum noctyna: www.fcior.edu.ru , cBoboHbIi. — 3ari1. ¢ sKpaHa. S13. pyc

01 Enunas komneknus udpoBeIX 00pa3oBaTeIbHBIX PeCypcoB [DNEeKTpOHHBIN pecypc]. — Pexum
noctymna: Www.school-collection.edu.ru cBoGoaubIii. — 3ari. ¢ skpana. 3. pyc

[ WHTYyUT — HaAlMOHAJIbHBIA OTKPBITHIA YHUBEPCUTET. [DJIEKTPOHHBIN pecypc]. — Pexum

nocTyma: Www.intuit.ru/studies/courses  cBoGoaHBIi. — 3ari. ¢ 3kpaHa. S3. pyc.
Nuctutyt FOHEcKO 110 nHGOPMAIIMOHHBIM TEXHOJIOTHSM B 00pa30BaHUU. [ DIEKTPOHHEIN pecypc]. —
Pexxum noctyna: https://iite.unesco.org/r /, ceoboaHbIi. — 3ari. ¢ sKpaHa. 53. pyc.

1. ®epepanbublii 00pazoBaTenbHbIN nopTan «MH(pOpMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH

BOOpazoBaHun».[ DieKTpoHHbIpecypc].—Peskummoctyma: http://window.edu.ru/resource/832/7832,
CcBOOOAHBIN. — 3ari. ¢ 3kpana. f3. pyc.

3.3 YueOHO-MeTOAMYECKOE 0O0ecleYeHHe CAaMOCTOATEeIbHOU padoThl 00yYaroIuXCcst

CamocrodrenbHas paboTa sBJsieTcss 0043aTeNnbHOM A Kaxoro odydaromerocs. CaMoCTOsATeNIbHAS
paboTa MOXKET OCYIIECTBIATHCS WHIMBUIYaIbHO WJIM TPYNIIAaMU B 3aBHCHUMOCTH OT LENH, 00beMma,
KOHKPETHOW TEMAaTUKU CaMOCTOSITEIbHON paboThl, YPOBHS CIOXKHOCTH, YPOBHS YMEHUI 00y4daroLIXcs.

KoHTposib pe3yiabTaToB BHEAyJUTOPHOW CAMOCTOATEIBHOW padOThl OCYIIECTBIATHCA B Ipenenax
BpPEMEHH, OTBEJIEHHOTO Ha 00s3aTeIbHbIe YUeOHbIE 3aHATHS U BHEAYAUTOPHYIO CAMOCTOSATENbHYIO paboTy
00yJaromuxcst Mo y4eOHOH AMCIUILIMHE, MPOXOAUT KaK B MUCHBMEHHOW, TaK M YCTHOW WMJIM CMEIIaHHOU
dopme, ¢ pescTaBIEHUEM U3IENINs WM IPOIYKTa TBOPUECKOM e TETbHOCTH.

B xadecTBe hopM M METOOB KOHTPOJISI BHEAYTUTOPHON CaMOCTOSATEIBHOW PaOOTHI HCIIONIB3YIOTCS:
IPOBEPKA BBIIOJIHEHHOM paboThl IpenojaBaTeieM, CEMUHAPCKUE 3aHATHsI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE pabOTHI, 3al[UTa TBOPUYECKUX padoT U JIp.

Ne | HanmenoBanue Bunel 3ananuii A1 caMoOCTOSITENIbHOM BHEAYAUTOPHOM pabOThI

paznena/TeMbl

1 Pasznea 2.3aK0HBI
JABHUKEHUSI HeOeCHBIX TeJ
Tema 2.1. Crpykrypa u

Tekcr 3axanung:
IToaroToBKa K CEMMHAPCKOMY 3aHATHIO

Koundurypanus u ycnous
BUJIUMOCTH IIAHET
Pa3nen 3. Conneunas
cucTeMa, MeTOAbI
ACTPOHOMHYECKHX
HCCJIeIOBAHUH.

Tema 3.1 IIpoucxoxaeHne
CoJHEYHOM CHCTEMBI.
Cucrema 3emnsa—JIyna.
[limaHeTsl 3eMHOW TPYIIIIBL.
Tema 3.2 I1naHeTsI-
TUTaHTHI.

Paznen 4. 3Be3anl

Tema 4.1 3Be3abl.
DOu3NKO-XUMHYECKIE
XapakTePUCTUKU U HUX
B3aMMHas CBA3b.

Pazpen 5. I'anakTukn.
Crtpoenue u 3BOJIIOIHS
BcenenHoii

Tema 5.1 Hama
TI'anakTuka—MeuHbIN

yTh

Hean:
YriyOouth, KOHKPETU3UPOBATh U PACIIMPHUTH 3HAHUS, OBIAJCTh

UMM Ha 0o0Jiee BBICOKOM YPOBHE PENPOAYKLIUHU U TpaHCHOpMAIIH.

3akpenuTh YMEHHMs M HaBBIKM CaMOCTOSITEIbHOM pPabOTHI.
Pacmvpute  00mmid, mnpoQeccUOHaNbHBIH U KYJIbTYpPHBIN
KpYrosop.

PexomeHnaanuu 1o BHINOJHEHUIO 32 JAHUS:

[TonroroBka K CEMHUHApCKOMY 3aHATHIO SBJSETCA OJHUM U3
Han0oJiee CIOXKHBIX BHJIOB CAMOCTOSITEILHOW PaOOTHI, OOJBIION
LIeJIEHAIIPaBJICHHOMN CaMOCTOSITEJIBHON paboThI Haj
BBICTYIIJICHUSMU W/WJIN TOKJIaJJaMH.

Orarsl NOATOTOBKHU:

1) BersicHUTB TeMy U BOITPOCHI CEMUHapa

2) O3HaKOMHUTBCS C PEKOMEHOBAHHOM JINTEPATYPOI

3) BelsscHUTh HHAMBUAYATBHOE 3ajaHUE (€CIIU €CTh)

4) [InanupoBaHue pabOTHI:

5) UreHue TuTepaTyphl: HAUYMHACTCS ¢ OCHOBHBIX
UCTOYHUKOB(Y4E€OHHK, JICKIIHsI) ¥ 3aKaHUYUBAETCs pabOTON Hax
JIONIOJTHUTEIILHON JTUTEPATypOn

6) Beinucku: 1enaroTcs Mo KaKAOMY IYHKTY IJIaHa.

7) CocraBiieHu€ MJIaHa BBICTYIJICHUS, TOTOBSATCS LINTAThI, TE3UCHI.

16




[Inan momoraeT opraHM30BaTh CBOIO paOOTy HaJ TEMOM, JesaeT
OTBCThI 60Hee neJICHaIrpaBJICHHBIMU, JJOTMYHBIMU,
MOCIIe0BATEIbHBIMU, 10Ka3aTEIbHBIMU.

Kputepun ounenkmu:

chopMylIupoBaTh TOJHBIA WU MPABUIBHBIA OTBET Ha BOIPOCHI
ceMHHapa,

JIOTUYHO WM CTPYKTYpPUPOBAHO H3JIOXKHUTh Martepuai. [lpu stom
CTYJICHT JIOJDKEH MOKa3aTh 3HAHUE CIIEUAILHON JTUTEPaTypPhl
MIPOJIEMOHCTPUPOBATh YMEHHUE 0003HAUUTH MPOOIEMHBIE BOIPOCHI
B COOTBETCTBYIOIICH 00IacTH

MIPOAHAIM3UPOBAThH UX U MPEUIOKUTHh BAPUAHTHI PELICHUH,

naTb HNCYCPIBIBAIOIIINC OTBCTHI Ha YTOYHAIOOIUC u
JIOTIOJTHUTEJIbHBIE BOIPOCHI

Pa3nen 2 3akonbl
JBHKEHUS HEOEeCHBIX TeJl
Tema 2.2 Metoanl
OTpeieNICHUs] PACCTOSTHHIMA
1o Tes1 CoHEeUHOM
CHCTEMBI

Pa3nen 3 Conneunas
cHcTEeMAa, METOAbI
ACTPOHOMHYECKHX

)4 (S (I ()1 30707

Tema . 3.3
DIEeKTPOMarHuTHOE
M3ITydeHUe, KOCMUYECKUE
Jy4YU ¥ TPABUTALIMOHHBIC
BOJIHBI KaK HCTOYHHUK
uH(pOpMaLIUU O IPUPOAE U
CBOMCTBax HEOECHBIX TEN
Pa3nen 4 3Be3anl

Tema 4.1 3Be3abl.
DOU3NKO-XUMHYECKIE
XapaKTePUCTHKHU U UX
B3aMMHAas CBS3b.

Tema 4.3 Ctpoenue
ComnHia, COJIHEYHOH
atMocdepsl. [IposiBienue
COJIHEYHOM aKTUBHOCTH:
IISITHA, BCIIBIIIKH,
MIPOTYOEPAHIIBI.

TexcT 3apannga:

CocTaBuTh CpaBHUTENbHYIO TAOIUILY (3JIeMEHT HOPT(HOIHO)
Hean:

MOBTOPUTh M  CHCTEMATH3MPOBATh HM3Y4YCHHBI  MaTepuall,
HAyYUTBCS  BBIICISITH TJIABHOE W OCHOBHOE, JIAKOHUYHO,
KOMITAKTHO H C)KAaTO M3JIOKUTh OTOOpAHHBIN MaTepuall, HAy9uThCs

KJacCH(UIUPOBaTh  W3JaraeMblii  MaTepual 10  yPOBHSM
3HAaYMMOCTH.

PexomeHnaanum 1o BbINOJHEHUIO 32 JaHUS:

JlaHHble cpencTBa HAIJSAHOCTU BBITTOJIHSIOT byHKLHIO

KOHCIEKTUPOBaHUs MaTepuana. [Ipu 3anogHeHNH CpaBHUTEIbHOM
TabIUIBI HEOOXOAMMO BBLIEIMTH TJaBHOE B Teme. JIakOHMYHO,
KOMIIaKTHO, CXaTO H3JIOKUTh OTOOpaHHBIH MaTepuai. Jloruka
HOCTPOCHMS TAOJHIL - OTPAXKEHUE COJIEPIKATEIBHBIX CBA3EH MEXKIY
eAMHMIIAMU H3JIaraeMoi HH(OpPMalUHU, UX YeTKas KilacCupUKaLus
10 YPOBHSIM 3HAUYUMOCTH.

Oranbl paboThl HAJ CPAaBHUTEIIBHOMN TaOIHIIeH

1. ITouck undopmaryu

2. Ananu3 uHpopmanun

3. OcMmbicnenne nHpopManuu

4. CuHre3 uH(pOpMaIIHH.

Kpurepun onenkn:

000CHOBaHUE, JIOTUYHOCTh, YETKOCTh, PAMOHAILHOCTh
U3JI0KEHUS MaTepuaa.

Pa3znen 1 OcHoBBI
NPaKTHYEeCKOM
aCTPOHOMHUH

Tema 1.1 HeGecHas
cdepa, 0coObIe TOUKH
HeOecHOU cdephl,
HeOecHbIe
KOOPJUHATHI.

Texkcer 3a1anus:
CocraBuTh riaoccapuii HebecHOH cdepe (1eMeHT TopTHOIINO)

Heab:

PacKpbITh COAEPKAHUE OCHOBHBIX TEPMHMHOB, Pa3bsICHUTH CIIOBA-
TEPMHHBI B KOHTCKCTC )IaHHOﬁ TEMBI, PACKPLITh UX 3HAYCHUEC, N1aThb
UX Hay4yHOE TOJIKOBAHME.

PeKOMeHZIaIII/II/I 10 BBINIOJIHCHUIO 3a1aHUA

Jlns BemeHus rioccapusi JIOJDKHA OBITh 3aBelieHa OTIEeIbHAas
TeTpajb WIM MOXKHO BECTH CJIOBaphb C KOHIAa OOLIeH TeTpaau Ais
KOHCIIEKTOB, BO3MOXXHO COCTaBJIEHHE 3JIEKTPOHHOI'O IJIOCCapHUs
KaK OJIHOTO M3 BUJIOB UHUBUIYaAJIbHBIX IIPOEKTOB.

Kpurepun onenkn:
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ToyHoCTh  (OPMYIHPOBOK  TEPMHHOB TpPU  TMPOBEIACHUU
(GU3HYECKOTO IUKTaHTA, TIOCCAPHA CHaeTcs B OYyMaKHOM WU
2JIEKTpOHHOM BapuaHte. Cojep)karesibHasi YacTh W 00beM
TEPMHHOJIOTHH JOJDKHBI COOTBETCTBOBATH PEIbSBICHHBIM
TpeOOBAHUSIM.

Paznen 5 lNanakTukm.
CTtpoeHue 1 IBOTIOIUA
Bceesiennoii

Tema 5.2.
CBepxmaccHUBHbIE UEpPHbBIE
JBIPBI U aKTUBHOCTH
TaJIAaKTHK.

Texer 3apanua:
[IpuroToBUTH MUHH-TIPOCKT

Heanb: pa3BuUTHE JMYHOCTH YYaIUXCS HA OCHOBE YCBOCHUS
YHHUBEPCAIbHBIX CIIOCOOOB AEATEILHOCTH

Pa3BuBaTh y ydammxcs CHOCOOHOCTH CaMOCTOSITEIbHO CTAaBHTh
yueOHbIe IIeNid, MPOEKTHPOBaTh IyTH UX peanu3auuud (T.e.

ONTHUMAJIBHO OpraHu30BbIBATH CBOIO JeSTEIbHOCTD),
KOHTPOJIMPOBATh W OLIEHUBATh CBOU JOCTIDKEHHS (HOPMHUPOBATH
YMEHUE YYHUThCS). HHTETparus MMCIOIIMXCA 3HAaHUW U

MpHOOpETEeHNE HOBBIX

PexoMeHaaunu o BBITMOJHEHUIO 32/ IaHUS:

[IpoekTHass neATENBHOCTh - YacCTh CaMOCTOSITEIBHOW pabOThI
ydanuxcs. KauecTBeHHO BBITTOJIHEHHBIHN IMPOCKT — 3TO IOITAITHOC
IUTAHUPOBAHUE CBOUX [IEHCTBUM, OTCIEKUBAHUE PE3YyIbTaTOB
cBoel paboThl. [lokazareneM ycrnemHOCTH TPOEKTa SBISIETCS €T
MPOIYKT.

Kputepun ouenku:

AKTYalnbHOCTh, TTTyOHMHA, HAYYHOCTh TEOPETUUECKOTO MaTepHana;
YCTKOCTh BBICTYILJICHUA, YPOBCHB CaMOCTOATCIIBHOCTH,
MCIIOJIb30BAaHUE MYJIbTUMEAUNHON MNpe3eHTaluu, €€ KayecTBO;
BPEMA BBICTYIIJIICHUA

4 KOHTPO.JIb M1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUTIJIAHBI
KonTtposnb u orieHka pe3ysabTaToB OCBOCHUSI TUCIUILTAHBI OCYIIECTBIISIETCS TIPETO/IaBaTeNieM B
IpoLEecCce TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalllu.

4.1 Texymmii KOHTPOJIb

No KonTponupyembie pazness KonTponupyembie HaumenoBanue
) (Tembl) yueOHOM TUCIUTUINHBI pe3ynbTaThl OLICHOYHOTO CPEJICTBA
1 BBenenue JIPS5, MPS5, IIP4,1IP2 Tecm
S R R Yy T
11P1,IIP3 Tecm
aCTPOHOMMH

3 Tewma 1.1. Ilpenmer actpoHOMHH. JIP5, MP5 Tpaxmuyeckas paboma
3Be3nHoe HeOo. Co3Be3us. 1IP3 (npaxmuyeckoe 3a0arue)

4 Tema 1.2 Hebecnas chepa, Tpaxmuyeckas paboma
0co0bIe TOUKU HEOECHOH cdephl, JIP9, MP5, I[IP1 (npaxmuveckoe 3a0arue)
HeOECHBIC KOOPAMHATHI

5 Pa3nen 2 3akoHbl ABHIKEHHS /IP4, JIP9, MPA, Konmponstas padoma
HeGeCHBIX TeJl MP5,IIP1, ITP4,IIP5 | Tecm

6 Tema 2.1 CtpykTypa 1 MacmTaobl Tpaxmuyeckas paboma
COJIHEUHOU CHCTEMBI. JIP5, MP4 (npaxmuyeckoe 3a0arue)
Kondurypamus u ycious 1IP4,1IP5
BUJIUMOCTH TUTAHET

7 Tewma 2.2. MeTobI OTIpeIeICHHS JIP9, MP5, ITP1,ITP4 | Ilpaxmuyeckas paboma
paccrostnuit 10 Ten ConHeuHOoN (npaxmuveckoe 3a0arue)
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CHCTEMBI.

8 JIP4, JIPY, Konmpomras paboma
Pa3nen 3 ConneuHasi cucTeMa, JIP14,MP4, Tecm
METO/IbI ACTPOHOMMYECKHX MPS5,IIPLIIP2,

HCCJICI0BAHUI I1P3,I1P4,I1P5

9 Tewma 3.1 IIpoucxoxnenue JIP4, MP4,MP5, Tpaxmuveckas paboma
Conneynoii cucremsl. Cuctema [1P1,ITP2,ITP4 (npaxkmuueckoe 3a0arue)
3emisi—Jlyna. [1naneTsr 3eMHOM
TPYIIIBL

10 | Tema 3.2 I[ImaHeTHI-TUTAHTHL. JIP5, MP4,MP5,IIP1, | Ilpakmuueckas paboma
CHIyTHUKH ¥ KOJIbIIA TUIAHET. ITP3,ITP5 (npaxkmuueckoe 3a0arue)
Mauible Tena COJIHEYHOU CUCTEMBI.

11 | Tema 3.3 DneKTpOMarHuTHOE JIP9.MP4,MPS5, Tpaxmuueckas paboma
U3Ty4YeHHEe, KOCMUYECKUE JTyYd U [TP1,I1P4,ITP5 (npaxkmuueckoe 3a0arue)
TpaBUTALMOHHBIE BOJTHBI KaK
UCTOYHUK WHPOPMAITUHU O TIPHPOJIC
U CBOMCTBAaxX HEOECHBIX Tel

12 JIP4, JIPY, Konmponvas paboma
Pa3znen 4 3Be3anl J/IP14,MP4, Tecm

MP5,IIP1,IIP2,
I1P3,I1P4,ITP5

13 Tpaxmuyeckas paboma
Tewma 4.1 3Be3ap1. Pusuko-

XI/IMI/I‘IGCK3I/IG XzéllpaKTepI/ICTI/IKI/I U UX JIP4, MP4,MP5, (npascmuuseckoe sadaruie)
I1P1,ITP2,I1P4.
B3aMMHAs CBS3b.

14 Tpaxmuueckas paboma

Egﬁ;ij}iiﬁ%iff;:ﬁoeHHe 1 JIP5, MP4,MP5,IIP1, | (npakmuueckoe 3a0arue)
) 11P3,1IP5

15 JIP9.MP4,MPS5, Tpaxmuyeckas paboma
4.3 DBOIIONNSA 3B€3]I, €€ JTaIlbl U [IP1.ITP4.TTP5 (nparmmeckoe sadanue)
KOHEYHBIE CTaIUU

16 | Tema 4.4 Ctpoenue ComnHila, Tpaxmuyeckas paboma
COJIHEUHOM aTMOoC(]ephl. JIP9.MP4,MPS5, (npaxkmuueckoe 3a0arue)
IIposiBiieHME CONHEYHOMN IIP1,IIP41IP5
AKTUBHOCTH: TISITHA, BCITBIIIKH,
pOTYOEpaHIIbL.

17 | Pa3nen 5 INanaktuku. Ctpoenne JIP5,JIP9,MPS5, Konmponvras paboma
u 3Boonust Becenennoi 11P1,IIP3 Tecm

18 Tema 5.1 Hama I'anaktuka— TIPS, MP5 [pasmueckan pacoma
MleUHbIi 11yTh 1IP3 (npaxkmuueckoe 3a0arue)

JIP9, MP5, I[IP1

19 | Tema 5.2. CBepxMacCHBHBIC JIP5, MP5 Tpaxmuyeckas paboma
YepHBIE JbIPbl U AKTUBHOCTD 11P3 (npaxmuueckoe 3a0anue)
ranaktuk. [Ipencrasienue o JIP9, MP5, IIP]

KOCMOJIOTHH.

4.2 Ilpome:xxyToOuHAas aTTECTALUSA
IIpomexyrounas

arTTecranusa o6yqa101u1/1xcs1 OCYHICCTBIIACTCA IO

JUCHUIINIMHBI U ITO3BOJISICT ONPEACIUTE KA4YE€CTBO U YPOBEHL €€ OCBOCHMU.

dopMa MPOMEKYTOUHOM aTTECTALMU IO JAUCHMIUIUHE «ACTPOHOMUS nmuddepeHIIpPOBaHHBIN
3a4eT BO 2 CEMECTpE.
‘ No ‘ Konmponwvnwie sonpocwt oughgpepenyuposannozo 3auema ‘ Tema
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/OudaKkmuyecKue eOuHuUYbl
1 | HebecHas cdepa u ee TOUKH

Pazgea 1 Ilpeamer

2 FOpH?:OHT&J'IBHBIC KOOpAWHATBI aCTPpOHOMMH. OcHOBBI
3 :‘)KBaTOpI/IaJ'IBHBIG KOOpAWHATHI. HpaRTH'leCKOﬁ
aCTPOHOMMUH

4 | CTpoeHue COJTHEUHON CUCTEMBI

Pa3zgen 2 3akoHBI

5 | 3axonsl Kennepa ABHKEHUsI HeOECHBIX
TeJ

6 | XapakTepHcTHKa IIAHET 3eMHOW TPYIIIHL.

Pa3nen 3 Conneunasn
cHcTEMAa, METOAbI
ACTPOHOMHMYECKHX

HCcCJIeN0BaHui

7 | XapakTepucCTHKa IUIaHET TUTAHTOB

8 | Masble Teia COJIHEYHOU CUCTEMBI

9 | DBomronus 38e31
10 | ConHue (BHYTpeHHEE CTPOCHUE, CTPOCHHE aTMOC(EPHI)

Pa3gen 4 3Be3anl

11 | Hama N'amaktuka Pasznea 5 N'anakrukm.
Crtpoenue u
BoJTonnsa Beeennoi

Kpurepun onenkn ouggepenyuposannozo 3auema

- «OTINYHO» - TEOPETHUECKOE COJEepXaHME Kypca OCBOEHO IOJIHOCThIO, 0e3 mpoOenos,
yYMEHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE MPOrpaMMoON yueOHbIe 3aJaHUsI BBIIOJIHEHbI, KAYECTBO
MX BBIIIOJHEHUS OLIEHEHO BBICOKO.

- «XO0pomo» - TEOPETUYECKOE COJEp’KaHUE Kypca OCBOEHO IOJHOCThIO, 0€3 MpoOenos,
HEKOTOphle yMEHHs C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOTrpaMMol y4yeOHbIE
3aJJaHMsl BBIMIOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIITOJIHEHBI C OIIMOKAMH.

- «Y IOBJIETBOPUTETILHO» - TEOPETHUECKOE COJAEpkKAHHE Kypca OCBOEHO YacTHUYHO, HO
po0OeIIbl HE HOCST CYIIECTBEHHOTO XapakTepa, Heo0X0uMble YMEHUS paOOThI C OCBOEHHBIM MaTepuaioM
B OCHOBHOM C(OPMHUpPOBaHbI, OOJIBIIMHCTBO IMPEAYCMOTPEHHBIX NporpaMMol o0OydeHUs y4eOHBIX
3aJJaHU} BBIIIOJIHEHO, HEKOTOPBIE U3 BBHIIIOJHEHHBIX 33JaHUN COJIEPKaT OLIUOKY.

- «HeynoBneTBOpUTEIHHO» - TEOPETUUYECKOE COJIEPIKAHUE Kypca HE OCBOCHO, HEOOXO0IMMbIE
yMeHus He c()OpMHUPOBAHBI, BHITIOJTHEHHBIE YUeOHbIE 33JaHUs COAEPIKAT IPyObIe OMINOKH.
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[Ipunoxenue 1

AKTUBHBIE U THTEPAKTUBHBIE METO/bI OBYUYEHUSA

1. AKTHBHBIE H HHTCPAKTUBHBIC MCTOJAbI HCIOJB3YHOTCA IIPpHU TIMPOBCACHHU TCOPCTUYCCKUX H

MPAKTUICCKUX 3aHSATHI:

Pasznen/rema

HpI/IMeHHCMHC AKTHUBHBIC U
HHTCPAKTHUBHBIC MCTObI

Kpatkas xapakrepucTtika

Pasgen 1 NpeameT actpoHoMUM. OCHOBbI NPAKTUUECKOWU aCTPOHOMUM

Tema 1.1 IIpenmer acTpoHOMUHU.
3Be3nnoe Hebo. Co3Be3nus.
Tema 1.2 Hebecnas cdepa,
0co0Oble TOUKU HEeOECHO cdephl,
HEOECHbIE KOOPIUHATHI

AHanu3 KOHKpETHO!
curyauuu «HebecHas
cdepa, ocodble TOUKH
HeOecHOM cdephl,
HeOECHbIE KOOPINHATHD)

- cHUTyanus-ynpaXHEHUEe, B
KOTOpOi oOyyaembIie
YIPaXHSIIOTCS B pelieHun
HETPYAHBIX  3aJad, UCIHOIb3Ys
METOJ AHaJIOTHH (yueOHbIC
CUTYyallun).

CrynenTsl paboTatoT B
KOMaHJiaxX: pelarT
MPAKTUYECKHE 3a/1a4H, OTBEYAIOT
Ha NMpoOJIEMHBIE BONIPOCHI.

Pa3znen 2 3akoHbl ABHKEeHU HEOECHLIX TeJl

Tema 2.1 Ctpykrypa u
MmaciTaObl CoJTHEeUHOM
cucremsl. Kondurypanus n
YCIJIOBUS BUJUMOCTH IUIAHET
Tema 2.2 MeTobl onpenenenus
paccTostHui A0 Ten ConHeuHon
CUCTEMBI.

AHanu3 KOHKpETHOU
CUTYyaLluu

«CTpyKTypa u MacmTadbl
CoJlHe4HOH CUCTEMBI.
Kongurypauus u ycnous
BUJUMOCTH IUTAHET»

Meron keiicos. [Ipenonasarens B
Hayase ¥ 1o X0y U3JI0KEHUS
yueOHOro MaTepuana co3/1aeT
po0JIeMHbIE CUTYallu U
BOBJICKACT CTYJACHTOB B UX
a"anu3z. OOCyxaaroT
CYIIIECTBOBAHHE NPE/IEIIbHO HU3KHUX
U BBICOKHX TEMIIEpATYp

Pa3nes 3 CosiHeuHasi cucTeMa, MeTOAbl ACTPOHOMHYECKHX

HccJIeI0BaHUM

Tema 3.1 IIpoucxoxnenue
CoJlHe4HOI CUCTEMBI.
Cucrema 3emnsa—JlyHa.
[InaneTsl 3eMHOM TPyMIIBI

[Henosas urpa
«IIpoucxoxaeHue
COJIHEYHOMN CHUCTEMBI»

[IpenoxaBaTenb B HaYaje U MO
XOJly U3JI0KEHUSI yueOHOTO
Marepualia co3/iaeT npoOieMHbIe
CUTyallMUH 1 BOBJICKACT
CTYZIEHTOB, 00BETMHEHHBIX TI0
KOMaH/IaM B UX aHaJIM3.
OOCy>X1at0T CyIIeCTBOBAHUE
NpeaciIibHO HU3KUX U BBICOKHX
TEMIIEpaTyp Ha IUIaHeTax

Tema 3.2 IlmaneThI-TUTAHTHL.
CHOyTHUKH U KOJIbIIA MJIAHET.
Maigple Teaa COTHEUHOH
CHCTEMBI

['pyninoBas auckyccus

I'pynnoBas quckyccus -
Bo3MokHa 71 J)KU3HB HA APYTUX
mraneTax COJTHEYHOM CHCTEMEI
(ILmaneTsl TUTaHTHI)
KOJUICKTUBHOE 00CYKICHUE

Tema 3.3 DnexTpoMarHuTHOE
U3IIy4eHUE, KOCMUYECKHUE JIydn
Y TPaBUTALIMOHHBIE BOJIHBI KaK
MCTOYHUK MH(OpMaIIUU O
IIPUPOJE U CBOMCTBAX
HEOECHBIX Tell

I'pynnoBas nuckyccust

I'pynnoBas guckyccus
PabGotast B komaH e, CTyI€HThI
NPUMEHSIOT 3HaHUS QU3UKU K
OIHUCAHUIO
AJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pasnea 4 3Be3anl




Tema Tema 4.2 Buyrpennee
CTpOEHHE U UCTOYHUKU IHEPTUH
3Be3/. DBOJIIOLIUA 3BE3/], €€
STanbl 1 KOHEYHbBIE CTAIH.
Tema 4.3 Crpoenne ComnHila,
COJIHEYHOU aTMOc(epbl.
IIposiBieHue CoaHEYHOU
AKTUBHOCTH: MSTHA, BCTIBIIIKH,
MpOTYOEpaHIIbIL.

AHanu3 KOHKPETHOMI
CUTYaIlNH

«IBOJIIOIMS 3BE3/] U €€
KOHKPETHBIC CTaHI

Meron keticos. IIpenonaBarens B
Hayaje M MO XOAY H3JI0KEHUS
yuyeOHOTrO  MaTepuaia  CO3/1aeT
poOJIeMHBIE CUTYyalllH u
BOBJICKACT CTYJICHTOB B  WUX
aHalln3.. CUTyalUs-WLIIOCTPaLus,
B KOTOpOH 0oOydaeMble MOJIy4yaroT
IpUMEphl [0 OCHOBHBIM TeMaM
Kypca Ha OCHOBAaHUHU PEIICHHBIX
npo0Jem;

1.«3OBoronys 3B€3/, €€ ATAIlbl U
KOHEYHbIE CTa/INU.

2 Crpoenue CoHIIa, COTHEYHON
atMocgepsl. [IposiBienue
COJIHEYHOM aKTUBHOCTH: IISITHA,
BCIIBIIIKH, TIPOTYOEPAHIIBD)

Pa3nen 5 Nanakruku. Ctpoenue u 3Bostonus BeesienHoii

Tewma 5.1 Hama ["anakrtuka —
Mieunsblil nyTh

Tema 5.2 CBepxmaccuBHbIE
YEepHBIE JbIPBI U AKTUBHOCTD
ranakTuk. [Ipencrasnenue o
KOCMOJIOTUHU

I'pynnoBas nuckyccus

I'pynnosas nquckyccensa «Hama
lNanaktuka—MuileuHbIl TyTh
EcTb 51 )xM3HB Ha JpYyTUx
raJlaKTUKax?

Cy1mecTBOBaHUE
«CBEpXMacCCUBHBIX YEPHBIX
JIbIP ¥ aKTUBHOCTD TAJITAKTUK.
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NEPEYEHH ITIPAKTUYECKHX 3AHATHIA

[punoxenue 2

Conep:xanue . Kou-Bo
TeMbl IpaKTHYECKUX 3aHATHH
00y4eHust 4acoB
Pa3nen 1 Ilpeamer acTPOHOMEM, OCHOBBI NMPAKTHYECKOIi aCTPOHOMMU
Tewma 1.2 HeGecHas [Ipaktnueckas pabora Ne 1 TlpuHOMOB ompemeneHUs 2
cdepa, ocoOble TOUKH | reorpaguuecKoil MUPOTHI U OJITOTHI 0 ACTPOHOMHYECKHM
HeOeCHOU cdepsl HaOII0ICHUSM
Pa3nen 2 3akoHbl IBHKeHUs] HEOECHBIX TeJ
Tema 2.1 Ctpykrypau | Ilpaktuueckass pabora Ne 2 Pemienue 3amad Ha 3aKOHBI 2
macmTabsl Comnevynont | Kemepa
CUCTEMBI
Tema 2.2 Metoapl [Ipaktuueckas pabora Ne 3 OnpeaeneHne paccToAHUN A0 2
ONpeaCICHUA HebEeCHbIX TeN1 U UX Pa3MepoB
paccTosHUM 10 Teln
CoJHEYHOM CUCTEMBI
Paznen 3 CostHeuHnasi cucremMa, METOAbl ACTPOHOMUYECKUX MCCJIeIOBAHUIN
Tema 3.1 [Ipaktuueckas padora Ne 4 PabGora ¢ moaBuxHOI KapTOit 2
[Tpoucxoxaexnue 3BE3/IHOTO Heba.
COJIHEUHOU CHCTEMBI. [Ipaktuueckas padora Ne 5 Pabora ¢ mmanom ConHeuHo# 2
Cucrema 3emns—JIyna. | CUCTEMBL.
Tema 3.3 [IpakTnueckas padorta Ne 6 CnexrpanbHblil ananu3. Dpdexr 2
DneKTpOMarHuTHOE Jormnepa.
U3JTy4eHUeE,
KOCMUYECKHE TyYu
Pa3nes 4 3Be3nbl
Tema 4.1  3esnsl. | [Ipaktuueckue padotsl Ne 7 Pemenue 3a1a4 no teme 2
DU3NKO-XUMUYECKHUE «OrmpeneneHne pacCTOSIHUM 10 3B€3/1, TapaJlJIaKe)
XapaKTePUCTUKU U HUX
B3aMIMHAS CBSI3b.
Paznen 5. Nanaktuku. CTpoenne u 3Boonusi Beenennoii
Tema 5.2. [Ipaktuueckas padbota Ne§ 3akon Xa60:na. PenukroBoe 3
CBepxmaccuBHbIE U3JIy4EHUE.
YepHBIC JIBIPHI U
AKTUBHOCTH T'aJIAKTHK.
UTOro 17
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OBPA3OBATEJIbHBII MAPIIPYT

[punoxenne 3

KonTponupyemsie
KoHntposbHas pazzensl (T%MBI) Kontpomupyemsie Ouenoumbie cpecTBa
TOYKa yueOHoU pe3yNIbTaThl
JUCIUIIMHBI
Nel Paszpnen 1 Ilpeamer JIP5,JIP9,MPS5, Koutpoabsnas | 1. Teopernueckue
ACTPOHOMMHM. I1IP1,11P3 padora BOIIPOCHI
OcHOBBI 2. [TpakTryeckoe 3agaHue
NPaKTHYeCKOM 3. Tecr
aCTPOHOMHH
Ne2 Pa3znen 2 3axkouwl | JIP4, JIP9, MP4, | Koutpoabnas | 1. Teopetuueckue
JBHKEHHUS MP5,IIPI, pabora BOIIPOCHI
He0eCHBIX TeJl IIP4,I1P5 2. IlpakTudeckoe 3aJaHue
3. Tect
Ne3 Paznen 3 JIP4, JIPY, Kontpoabsnas | 1. Teopernueckue
Counneynas JIP14,MP4, pabora BOIIPOCHI
cucTEMAa, METO/bI MP5,IIP1IIP2, 2. IlpakTrueckoe 3agaHue
ACTPOHOMMYECKHX IIP3,I1P4,IIP5 3. Tect
HCCJICI0BAHUI
Neq Pa3nen 4 3Be3abl JIP4, JIPY, Kontpoabsnas | 1. Teopernueckue
JIP14,MP4, pabora BOIIPOCHI
MP5,IIP1,IIP2, 2. IlpakTueckoe 3agaHue
I1P3,11P4,IIP5 3. Tect
Ne5 Pa3nen 5 JIP5,JIP9,MP5, Kourpoasnasa | 1. Teopetnueckue
I'anakruku. 11P1,1IP3 padora BOIIPOCHI
Crpoenne n 2. IIpakTueckoe 3agaHue
IBOJIIOLUA 3. Tect
Bceenennoii
Ne6 Homyck k Moptdoano | 1. [Ipaktuueckue paboTsl
JK3aMeHy/ 2. Tector
3. KoHTponbHbIe paboThI
IIpome:xyTou JAudpdpepenun- Hrorosas 1 TecroBble 3ananHns
Hasl POBaHHBIN 3a4eT Kontponbnast | 2. Tunossle 3a1anus
arrecTanus pabora.
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Paznien -paﬁaqe

No H
rn/m MporpaMmel
|
. 3 YCIIOBUS
PEAJIN3AIIUU
YYEBHOM
HAUCLUTTIIMHBI

B pa6ouyio HPOTPaMMy BHECEHbI CJIENYIONIHE H3MEHEHUS:

Kpatkoe conepxanne nameHenns/monon

HCHHUA

Paboyas Mmporpamma y4eOHoH
«ACTPOHOMHS AKTyaJTU3MpOBaHa.

AUCHHITJIHHBI

| JlaTa, .

Ne npoTokoa

B cBs3u ¢ 3akmouennem KOHTPAKTOB CO CTOPOHHUMH
JNEKTPOHHBIMU OUOIHOTEYHBIMY cHcTeMamu DB

AKaneMus K-27-20 ot 20.02.2020 r HIT Bypuesa A.U.10
31.03.2023 r., Cucrema JJIEKTPOHHOIO 00YyUeHus
«Axkanemus» K-39-21 ot 12.07.2021 r. OO0 «Akanemus-
Meara» 1o 31.08.2024 r., 95C BOOK ru K-40-21 or '
12.07.2021 r. OO0 «KHoPyc meauay» ¢ 01.09.2021 no
31.08.2022 r.,9BC FOPAWT K-42-21 ot 12.07.2021 r. 000
«IneKTpoHHOe M3atenbeTBo FOPAMTY ¢ 01.09.2021 no
31.08.2022 r., 3BC ZNANIUM.com K-44-21 o1 12.07.2021 |
r. OO0 3uannym ¢ 01.09.2021 1o 31 08.2022 r

e

3acenanus [1K

-_-__—Iq
IMTonnuce

npeacenarens
[1K

8.09.2021 r.
[TpoTokos Ne
1
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