YACTHOE OBIIEOBPA30OBATEJIBHOE YUYPEX/IEHUE
«MEXKIAYHAPOJHASA HIKOJIA AJIJTIA ITPUMA»
r. PocToB-Ha-/{ony

AHHOTAIIUSI PABOYEHN ITPOT'PAMMBI
no actponomum s 10 (11) kaaccos

PabGouass mporpamma pa3paboTaHa B COOTBETCTBUHM C TpeOOBAHUIMU
denepaabHOro rocyAapCTBEHHOT0 00pa30BaTEIbLHOTO CTaHJapPTa M OCHOBBIBASICH HA
pabouyto nmporpammy k YMK b. A. Boponnosa-Benssimunona, E. K. Crpayra:
yueOHo-meTonuueckoe nocooue /E. K. Ctpayr. — M. : Jlpoda, 2017. YueOnuk
«Actponomusi. bazoBwiii ypoBenb. 11 kmacc» astopoB b. A. Boponiosa-
BenbssmunoBa, E. K. Crpayra mpouien skcnepTusy, BkiIrodeH B DenepanbHblid
nepeueHb M 00€CleYrBAcT OCBOCHHME O0pa30BaTENIbHOM MPOTrpaMMbl CPETHETO
obmrero oOpaszoBanus. M3yuenue kypca paccuntano Ha 35 gacos (1 gac B Hezemio B
10 k).

Kypc actpoHomuu npusBaH ciocoOCTBOBaTh (POPMHPOBAHUIO COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, PACKPBIBAsS Pa3BUTUE MPEACTABICHUN O CTPOCHUU
BceneHHoM Kak OJHOM W3 Ba)XKHEHMIIMX CTOPOH JUIMTEIIBHOTO M CIIOKHOTO ITyTH
MO3HAHHUA YEJIOBEUYECTBOM OKPY’KAIOIIEH MPUPOJIbI K CBOETO MECTA B HEM.

Marepuan, u3ydaemplii B Hayaie Kypca B Teme «OCHOBBI NPaKTHUECKOM
aACTPOHOMHUU», HEOOXOMUM Il OOBSICHEHUS HAOIIOJAEMBIX HEBOOPYKEHHBIM
rJIa30M aCTPOHOMMYECKHUX sIBICHHM. B opranuzanuu HaOII0JEHUNA MOTYT TOMOYb
KOMIIBIOTEPHBIE IPUIIOKEHUS JJIs

® 0TOOpaxkeHHUsI 3BEe3HOr0 Heba. AcTpodu3nyeckas HanpaBICHHOCTh
BCEX IMOCJIENYIOIUX TEM Kypca COOTBETCTBYET COBPEMEHHOMY
MOJIOKEHUIO B HayKe. [ TaBHOM 3aauel Kypca CTAaHOBUTCA

® cucTeMaru3alusi OOIIMPHBIX CBEJACHUN O MPUPOJe HEOECHBIX Tel,
OOBSICHEHHE  CYIIECTBYIOUIMX 3aKOHOMEPHOCTEH U  pacKpbITHE
(bu3MUecKoi CYIIHOCTH HAaOII0aeMbIX BO BeeneHHOM sIBICHMIA.

B xoze uzydyeHus: kypca BaxkHO cpOpMUPOBATH MPEACTABICHUE 00 SBOIIOIUN
HEOPTaHUYECKOM MPUPO/IbI KaK IIaBHOM JOCTHUKEHUU COBPEMEHHON aCTPOHOMHUH.

HenasiMu n3yyeHus aCTPOHOMUU HA JAHHOM dTarie 00y4eHUs SBISIOTCS:

— OCO3HaHWE€ TMPUHIMUIUATIBLHON POJM  aCTPOHOMUUM B  TMO3HAHUU
byHIAaMEHTAIBHBIX ~ 3aKOHOB MPUPOALl W (OPMUPOBAHUM  COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

— TpUOOpeTeHUe 3HaAHUN O (PU3NUECKON MPUPOJIe HEOECHBIX TEJI U CUCTEM,
CTPOCHHUU U PBOJIIOIMU BceneHHoM, MPOCTPaHCTBEHHBIX U BPEMEHHBIX MaciTadax
Bcenennoii, Hanbosnee Ba)KHBIX aCTPOHOMHUYECKUX OTKPBITUSX, OINPEISTUBIINX
pa3BUTHE HAYKU U TEXHUKH;

— OBJIAJICHUE YMEHUSMH OOBSCHATH BUIMMOE TIIOJOKEHHUE U JIBIDKCHUE
HEOCCHBIX T MPUHIUIIAMH OIPECICHUS] MECTOIMOJIOKEHNUS W BPEMEHH T10
ACTPOHOMHUYECKMM  OOBEKTaM, HaBBIKAMHU TMPAKTUYECKOTO  HUCIOJIb30BAHUS
KOMITBIOTEPHBIX TPWIOKEHUN IS ONpelesieHus BUJa 3BE3JHOTO Heba B
KOHKPETHOM ITYHKTE JIJIs1 3aJaHHOTO BPEMEHU;



— pa3BUTHUE MO3HABATEJIBHBIX NHTEPECOB, HHTEJUIEKTYaIbHbIX U TBOPYECKUX
COCOOHOCTE B Tmpolecce MNpUOOPETeHHs] 3HAHUKW 1O aCTPOHOMHH  C
UCIIOJIb30BAaHUEM  PA3MYHBIX MCTOYHUKOB HH(OpPMAIMM U  COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

— HCHOJIb30BaHUE NPHUOOPETEHHBIX 3HAHUA W YMEHUW [JIsl pPELICHUS
IIPaKTUYECKUX 3a]1a4 [IOBCETHEBHON KU3HH;

— (hopmupoBaHUE HAYYHOTO MUPOBO33PEHUS;

— (¢GopMHpOBaHHE HABBIKOB HCIOJb30BaHUSI ECTECTBEHHOHAYUYHBIX H
0COOEHHO  (DU3UKO-MATEMATUYECKUX 3HAHUU 11 OOBEKTMBHOIO  aHaIM3a
YCTPOMCTBAa OKPYXAIOIIETO MHUpAa Ha IMPUMEpPE JIOCTUKEHHM COBPEMEHHOMU
acTpo(U3uKH, ACTPOHOMUU U KOCMOHABTUKH.

COLAEPXAHUE, PEAJIM3YEMOE C [IOMOIIIBIO JIMHNY YYEBHUKOB

1. Ipeamer actponomuu (2 4)

AcTpoHOMHSI, €€ CBSI3b C APYTMMH HaykaMH. Pojib acTpOHOMHM B pa3BUTUU
uuBuiamzanuu.  Crpyktypa u macmradel  Bceenennoil.  OcoOeHHOCTH
aCTPOHOMHUYECKUX METOJI0B HcciieoBaHus. HazeMHbIe 1 KOCMUYECKUE TEIECKOIIbI,
OPUHIMO KX paOoThl. BCeBOMHOBAs acCTPOHOMUS: AJIEKTPOMATHUTHOE HU3ITyYEHUE
KaK HMCTOYHMK HH(poOpManmuu O HeOecHbIX Tenax. [IpakThueckoe mNpuUMeEHEHHE
aCTPOHOMHYECKMX  HcciaefoBaHuil.  Mcropust — pa3BUTHSL ~ OTEYECTBEHHOMU
KOCMOHABTHKH. 11epBblif HCKyCCTBEHHBIN CIIyTHHUK 3emutd, rosiet FO. A. ['arapuHa.
JloCTHKEHHSI COBPEMEHHON KOCMOHABTUKH.

2.0CHOBBI PAKTHYECKOH aCTPOHOMHUH (5 1)

3Be3abl U co3Be3aus. Bunumas 3Be3nHas Benuunna. Hebecnas chepa. Ocobblie
Touku HeOecHoil cdeprl. HebecHbie koopauHaThl. 3Be3AHbIE KapTbl. Buanmoe
JBKEHUE 3BE3]] Ha pas3IMYHBIX Treorpadguueckux muporax. CBs3b BUIMMOIO
pacnoioKeHus: OOBEKTOB Ha HeOe W reorpaUyeckux KOOpJMHAT HaOIIoAaTess.
Kynemunanus cBetun. Bupumoe rogumuynoe nBukeHue ConHIA. OKIUINTHKA.
Bunumoe nBwxenne u (aspl Jlynel. 3atmenuss Connua u Jlynel. Bpems u
KaJIEHJaph.

3.Ctpoenne CotHeUHOH cUCTEMBI (2 1)

Pa3Butune npeacrasieHnii 0 CTpoeHuu mupa. [ eoneHTpuyeckas cucrema Mupa.
CraHOBNEHUE TEIHOLEHTPUYECKON cucTteMbl Mupa. Koudurypauuum rmiaHer u
yCJIOBUSL UX BUAUMOCTU. CUHOAMYECKUM M CUIAECPUYECKHUI (3BE3HBIN) MEPUOIbI
oOpalleHusl TUTaHET.

4.3aK0HbI ABUKEHHSI HeOeCHBIX TeJI (5 1)
3akonsl Kennepa. Onpenenenne paccTossHu U pa3mepoB Te B COJIHEUHOM
cucreme. ['opu3oHTaNBHBIN Napajuiakc. J[BukeHrne HeOECHBIX TeJl IO/ AeCTBUEM
cun TaroreHusd. OnpeneneHue Maccbl HEOECHBIX Tel. J[BH)KEHHE MCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIM U1 KOCMUYECKHUX annapaToB B COJIHEUHON CHUCTEME.



S.Ipupona tea CosiHeuHo# cucTeMbl (8 4)

ConHeyHasi cucTeMa Kak KOMILJIEKC T, UMEIOIIUX OOIIee MPOUCXOXKICHHE.
3emust u Jlyna — nBoiiHag miuaHera. Kocmuueckue nyun. MccnenoBanus JlyHbl
KOCMMYECKHMH annaparamu. [Inmotupyemeie nonersl Ha Jlyny. [lnaneTsr 3emHOM
rpynnsl. [Ipupona Mepkypust, Benepsl 1 Mapca. [1maHeTbI-TUTaHTBI, UX CIIyTHUKH
u kosbla. Mainbie Tena COJHEYHOW CHUCTEMBI: aCTEPOMIbI, IJIAHEThI-KapJIUKH,
KOMETBI, METEOpOuIbl. MeTeopbl, 00JINbI U METEOPUTHI. ACTEPOUIHAS ONTACHOCTb.

6.CouHue u 3Be31bI (6 4)

N3nydyenue u temneparypa Connna. CoctaB u ctpoeHue CosHna. Metojbl
ACTPOHOMMYECKHX HCCJICAOBAHUM; CIEKTPaJbHbIM aHanu3. PU3NUYECKUE METOIbI
TeopeTudeckoro uccieaopanus. 3akon Crepana—bonbpiMana. ICTOUHUK SHEPTHH
Connna. Atmocepa Connna. ConHeyHasi akTUBHOCTh M €€ BJIMSIHHE Ha 3€MUTIO.
Ponp marautHeIx nosie Ha ConHile. CoTHEUHO-3€MHBIE CBSI3H.

3Be3/1bl: OCHOBHBIE (PUBUKO-XUMUYECKUE XaPAKTEPUCTUKU U UX B3aUMOCBS3b.
['omnuHBI mapajulakC M pacCTOsAHUS 10 3Be3d. CBETUMOCTH, CHEKTpP, LBET H
TeMmrepaTrypa pa3IMuHbIX KiaccoB 3Be3l. Db dekt Jlomnepa. Jluarpamma «CrekTp
— CBETUMOCTB» («ILBET — CBETUMOCTbHY»). Macchl U pa3mepsl 3Be3/. JIBoiiHbIE U
KpaTHble 3Be3Abl. [ paBuTanmoHHble BOJHBL. Monenn 3Be3n. llepemeHHble u
HecTalMoHapHbie 3Be3fbl. lledeunbr — masku BceleHHOW. DBOIONMSA 3BE3]
pa3IMYHOM Macchl. 3aKOH cMmeleHus: BuHa.

7.Hama I'anaktuka — Mueunslii IIyTs (2 1)
Hama Tanaktuka. Ee pa3mepbl U CTpyKTypa. 3BE3IHBIE CKOIUICHUSI.
Cnupanbubie pykaBa. Anpo [Namaktuku. O6mactu 3Be3noo0pa3zoBanus. Bpamenue
["anakTuku. [IpoGnema «CKpbITOI» Macchl (TEMHAst MaTepus).

8.Ctpoenmne u 3Bojionus Beesennoii (2 4)

Pa3HooOpasue mupa ranaktuk. KBazapbl. CKOIUIEHHSI M CBEPXCKOIUICHHUS
rajlakTuK. OCHOBBI COBpEMEHHOM KocMmoiioruu. «KpacHoe cMmellleHHe» U 3aKOH
Xab6mna. OBomouus Bceenennoi. Hecraunonapnas Beenennas A. A. @puamana.
bosnbmioit B3pbIB. PenukToBOE M3IydeHHE. Y CKOpEHUE paciiupeHust BceneHHOM.
«TemHast HEprUs» U AHTUTATOTEHUE.

9. Ku3Hb U pa3yM Bo BcesieHHo# (2 4)

[IpoGnema cyiiecTBOBaHUS KU3HU BHE 3eMJIH. Y CIIOBUS, HEOOXOIUMBIC IS
pa3ButTud ku3HU. [loucku xku3Hu Ha maHetax ConHeyHOUW cucTeMbl. CIOKHbBIE
OpraHhyeckue coequHeHusi B  kocMoce. CoBpeMEHHbIE  BO3MOXKHOCTHU
KOCMOHABTUKU W PAAUOACTPOHOMUM ISl CBSA3U C JPYTUMH I[UBUIU3AIUSMH.
[InaHeTHBIE CHCTEMBI y JpYyrux 3Be3Nl. YenoBeuecTBO 3asBISET O CBOEM
CYILECTBOBAHUH.



TPEBOBAHMUSA K YPOBHIO IIOJAI'OTOBKH YYEHHUKOB

B pesynomame uzyuenus acmporomuu Ha 6a3080M YPOBHe YUEHUK QONNCEH
3HATh/TIOHUMATh

* CMbIC NOHAMULL: TEOLEHTPUYECKAas U TeIMOLIEHTPUYECKasi CUCTEMA, BUIUMASI
3BE€3/IHas BEJIMUMHA, CO3BE3UE, MPOTUBOCTOSIHUS U COCIUHEHUS TIJIAHET, KOMETA,
acTepoui, METEOp, METEOPUT, METEOPOUI, INIAHETa, CIYTHHK, 3Be3/1a, ColHeuHas
cucrema, I'anakTuka,

Bcenennasi, BceMHMpHOE U TIOSICHO€ BpEMs, BHECOJHEUYHas IUIaHEeTa
(3K30IU1aHeTa), CIEeKTpaibHas KiaccuduKalus 3Be3J], IapalulakC, PEIMKTOBOE
W3JIyYCHHUE,

bonwion B3peis, uepHas awipa;

* cmblcl u3uUYecKUx GeauyuH. TAPCEeK, CBETOBOW TOJI, aCTPOHOMHYECKAs
CIMHUIIA, 3BE3HAS BEIINUNHA;

* cmblcal usuieckozo 3akona Xabona;

* OCHOBHbIE IMANBL 0CBOEHUS KOCMUUECKO20 NPOCMPAHCEA,

* cunomeswl npoucxodicoenusi ConHeuHou cucmemol,

* 0cHOBHble xapakmepucmuku u cmpoenue Connya, ColHeyHoU ammocgepul;

* pasmepvl lanakmuku, nonoxcenue u nepuoo oopawenus ConHya
OMHOCUMENILHO YeHmpa

lanakxmuxu;

YMETh

* npusooumMsb nNpuMepsvl. PONH ACTPOHOMHUU B PA3BUTHH IMBUJIU3AINH,
HCIOJIb30BaHUs METOJO0B MCCIICIOBAaHUM B aCTPOHOMMH, Pa3JIMYHBIX JUAa30HOB
AICKTPOMArHUTHBIX M3JyYeHUH Ui TonydeHus: uHbopManuu o0 00BbeKTax
BcenenHolt, mofydeHHsT ~aCTPOHOMHYECKOM  HMH(pOpMalUU €  [OMOIIBIO
KOCMHYECKUX ammnapaToB W CHEKTPaJbHOIO aHaldu3a, BIMSHUS COJIHEUHOMU
aKTUBHOCTH Ha 3EeMJTIO;

* onucvl8amb U 00BACHAMYG. PA3IUUUS KAJICHAAPEH, YCIOBUS HACTYILJICHUS
COJIHEUHBIX M JIYHHBIX 3aTMEHMH, (a3bl JIyHbI, CyTOUHBIC IBUXKEHHS CBETHI,
MPUYUHBI BOSHUKHOBEHUS TIPUJIMBOB U OTJIMBOB; MPUHIIUI JEUCTBUS ONITHYECKOTO
TEJeCKomna, B3aUMOCBS3b  (PUBMKO-XMMUYECKMX  XapaKTePUCTUK  3BE3J C
WCIIOJB30BaHUEM JHarpaMMbl «IIBET — CBETHUMOCThHY», (U3UYECKUE TPUUYUHBI,
ONPEACISAIONIME PABHOBECUE 3BE37], HCTOUYHUK SHEPTUM 3BE3]l U MPOUCXOXKICHUE
XUMHYECKHUX DJIEMEHTOB, KpaCHOE CMEIeHUE ¢ TToMOIIbIo 3ddekTa Jlomiepa;

* Xapaxmepuzo8ams 0COOCHHOCTH METOJI0B ITO3HAHUS aCTPOHOMHUU, OCHOBHBIC
AJeMEHThl W cBolcTBa 1uiaHeT COJHEYHOM CHCTEMBI, METOJbl OMNpPEACICHUS
PACCTOSIHMI W JIMHEWHBIX Pa3MEpOB HEOECHBIX TEJ, BO3MOXKHBIE MYyTH JBOIIOIUN
3B€3/]1 PA3JIMYHON MacCCHhl;

* Haxooumv Ha HeOe OCHOBHBIE co3Be3ausi CeBEpHOro MOJyIIApUs, B TOM
yuciae: bonsmas Mensenuna, Manas Mensenuna, Bosonac, JIe6ens, Kaccuornest,
OpuoH; camblie spkue 3Be3ibl, B ToM uucie: [lonspHas 3Be3na, Apkryp, Bera,
Kanenna, Cupuyc, berenbreiise;



* UCNOBb306aMb KOMITBIOTEPHbBIEC TIPUIIOKEHUS JIs1 OMPEEICHUS TTOJI0KEHHUS
Comnnra, JIyasl 1 3Be371 Ha TI00YIO 1aTy ¥ BpeMs CYTOK JIJIsl JAHHOTO HACEJICHHOTO
MyHKTA;

* UuCnonv3o6amv TPUOOPETCHHBIE 3HAHUS W YMEHHUS B MPaKTUYECKOU
JEATEIIbHOCTH U MOBCEAHEBHOM JKU3HU JJIsl TOHUMAHUS B3aUMOCBSI3U aCTPOHOMUU
C IPYTMMU HayKaMu, B OCHOBE KOTOPBIX JIKAT 3HAHUSI 10 aCTPOHOMUU; OTACICHUS
ee OT JDKEHAyK; OlleHMBaHUS MH(MOpMalnK, cojepxanieiicsa B coobmenussx CMU,
WNuTepHeTe, HAYYHO-TIOMYJISAPHBIX CTAThIX.

Cnoco0blI MPOBEPKH JOCTUKEHUS Pe3yaIbTATOB 00y4eHHUs

[Ipn m3ydyeHMH Kypca OCYLIECTBISECTCS KOMIUIEKCHBIM KOHTPOJIb 3HAHUWA U
YMEHHM YYalluXCs, BKIIOYAIOMIMN TEKyLIMHA KOHTPOJb B IPOLECCE HU3YYECHUS
MaTepuana, pyOeKHBIM KOHTPOJIb B KOHIIE H3YyYEHHUS 3aBEpPIICHHOTO Kpyra
BOIIPOCOB M WTOIOBBIM KOHTpOJIb B KOHLE M3yueHHs Kypca. [Ipenmonaraercs
COYETaHME PA3IUYHBIX (OPM NPOBEPKM 3HAHUNW W YMEHMH: YCTHas IMpPOBEpKa,
TECTUPOBAaHUE, NHUCbMEHHas IpoBepka. Kpome TOro, y4YuTBHIBAa€TCS YydacTHe
yyalmxcs B JUCKYCCHUSIX MPU 00CYKJIEHUU BBITIOJHEHHBIX 3aJJaHUI, OLIEHUBAIOTCS
pedepatsl yyamuxcst U pe3yabTaTbl IPOSKTHOM J1EATEIbHOCTH.

JlocTikeHHe TpPEeIMETHBIX PE3yJbTaTOB OOYYEHHS KOHTPOJIUPYETCS B
OCHOBHOM B IPOIIECCE€ YCTHOUM MPOBEPKU 3HAHMM, PU BBINOJHEHUN MUChMEHHBIX
IPOBEPOYHBIX M KOHTPOJIBHBIX PabOT, TECTOB, MPHU MPOBEACHUU HAOIIOJCHUM.
HtoroBass mnpoBepka AOCTHKEHHUS TMPEAMETHBIX pE3yJIbTaTOB MOMKET ObITh
OpPraHM30BaHa B BUJE KOMIUIEKCHOW KOHTPOJBHOW paboThl mwiu 3auera. Ha stom
JTare MPOBEPKU yUalluecs 3allluatoT pedepaTsl 0 U3YYEHHOH TeMe.

JlocTikeHne MeTanpelIMETHBIX pPe3yJIbTaTOB KOHTPOJIMPYETCS B Ipoliecce
BBITIOJTHEHUS ydamumuca HaOmonenuil. [lpu »TOM OTClexuBaeTcsl: yMEHHE
y4YallMXCsl MOCTaBUTh 1eNIb HAOMI0IeHNs, MOA00paTh NpUOOpPbI, COCTABUTH IJIaH
BBITIOJTHEHUS HAOJIOAEHUS, MPEJICTaBUTh PE3YyJbTaThl PabOThI, ClleNaTh BHIBOBI,
YMEHHE TOJIb30BaThCSl U3MEPUTEIBHBIMU MPUOOpaMH, OIIEHUBATH MOTPEIIHOCTH
WU3MEPEHUS, 3aMMChIBATh PE3YJIbTAT U3MEPEHUS C YUYETOM IOTPEIIHOCTH, BUIETH
BO3MOXXHOCTH  YMEHBIIEHUsI  NOTPEIIHOCTEM  u3MepeHus. Kpome  Toro,
METaNpPEIMETHBIE PE3YJIbTATHl KOHTPOJIUPYIOTCS MPU MOATOTOBKE YHAIIUMUCS
cooOmieHui, pedeparoB, MPOEKTOB M HMX Ipe3eHTaruu. OLEeHUBaeTCs YMEHHE
paborath ¢ uHboOpMaIe, npeacTaBICHHON B pa3Hoil (popme, ymeHue B 00s1acTu
HUKT, ymeHue YCTaHOBUTb MEXIIPEIMETHBIE CBS3U ACTPOHOMHUM C JIPYTUMHU
npeaMmetamu ((pusnka, OUOJIOTHS, XUMUS, UCTOPHUSI U JIP. ).

JIMYHOCTHBIE Pe3yNbTaThl O0YUCHHSI YUAIUXCS HE TIOIJISKAT KOJTUICCTBEHHOM
OIICHKE, OJHAKO JAeTCs KA4YeCTBECHHAs OIICHKA JCSITCIIBHOCTH W TOBEIACHUS
yYaIUXCsl, KOTopas MOXKeET ObITh 3aprKCHpoBaHa B TOPT(HOINO yUaIerocs.

Bo3MoxkHa pa3Hasi METOJIMKA BBICTABJICHHUS YUalIUMCS UTOTOBBIX OLIEHOK MPHU
KOHTpPOJIE YCBOGHMS MaTepuajga OIpeleieHHON TeMbl. OTO MOXET ObITh



TPaJULMOHHAs CUCTEMA OLICHMBAHMs, MOXKET OBbIThb HCIIOJIb30BaHA PEUTUHIOBas
CHCTEMa, MPU KOTOPOIl OTNIEIBHO BBICTABISAIOTCS Oajibl 32 OTBETHI HA YpOKe, 3a
BBIIIOJIHEHUE 33JIaHUI U MPEJCTABICHUE UX, 32 MUCbMEHHBIE KOHTPOJIbHBIE Pa0OTHI,
3a pedepaTbl U MPOEKTHI, 3aT€M JTH OaUIbl CYMMHPYIOTCS U TEPEBOASTCS B
ATHOAMUIBHYIO LKAy OLICHOK. [Ipy 3TOM KakqoMmy BHIY AESTENBHOCTU JOJIKHO
OBITh IPUITMCAHO ONPEAEIEHHOE YUCIIO OaIOB.

NudopmanuonHo-o0pa3oBaTe/ibHAA Cpeaa JUHUA

Jlnst peanu3zarnuu Pabouei mporpaMMbl UCTIOJIB3YeTCS YIeOHO-METOIMYECKHM
KOMILJICKT, BKJIFOUAIOII[HM:

1. Bopouuos-BenbsimunoB b. A., Ctpayr E. K. «Actponomus. 11 kmaccy.
Y4eOHUK C JIEKTPOHHBIM IpriioxkeHuem. — M. : Jlpoda, 2017.

2. Meroanueckoe nocooue K yueOHuky «Actponomus. 11 kiace» aBropos b. A.
BoponnoBa-Benbsamunona, E. K. Ctpayra. — M. : Jlpoda, 2017.

3. Pabouas nporpamma k YMK b. A. BoponmoBa-Benbsimunosa, E. K. Ctpayra
: yueoHo-meToanueckoe nocodue / E. K. Ctpayt. — M. : Ipoda, 2017.

4. Kapra 3Be31HOr0 Heba.

IIpuMepHBbIN NepeYeHb HAOII0ACHUH

Hao0uroaeHust HeBOOPYKEHHBIM IJ1a30M
1. OcHoBHBIE cO3Be3MsI U HauOojee SIPKUE 3BE3/IbI OCEHHETO, 3UMHEro M
BeCeHHero HeOa. MI3MeHeHne X MOJI0KEHUs C TCYCHUEM BPEMEHH.
2. JIpmwxenue JIyHsl u cMeHa ee a3.
Habaronenus B Tes1eckon
1. Penbed Jlynsbr.
2. ®a3b1 Benepsl.
3. Mapc.
4.1OnuTep U €ro CIyTHUKH.
5. CarypH, €ro KoJiblla ¥ CITyTHUKH.
6. CoyiHEUHbIC TIATHA (Ha DKpaHe).
7. JIBOiHBIE 3BE3/IbI.
8. 3Be3annbie ckorieHus (Ilnesapl, ['nansr).
9. bosbmias tymanHOCTH OpHOHA.
10. TymanHOCTH AHAPOMEIBI.

HATJIAAJHBIE ITOCOBM A
1. Bcenennas.
2. ComHize.
3. Crpoenue CorHiia.
4. IlnaHeTsl 3eMHOM TPYMNIIBL.
5. Jlyna.
6. Il;maHeTBI-TUTaHTEL.
7. Manbie Tena COJIHEUHOM CUCTEMBI.



8. 3Be3bI.
9. Hama I"'anakTuka.
10. dpyrue ranakTuku

TEMBI ITPOEKTOB 1 UCCJIEJIOBAHUH

1. KonctpyupoBanue u ycranoBka riodyca Habokona.

2. Onpenenenuie BbICOTHI rop Ha JIyHe o ciocoOy [Manunest.

3. Onpezenenue ycIoOBUM BUAMMOCTH IIJIAHET B TEKYIIEM Y4EOHOM roay.

4. HabGmro/ieHHe COTHEUHBIX MATEH C MTOMOIIBIO KAMEPBI-00CKYPHI.

5. 3ydeHue COMHEYHOU aKTUBHOCTH MO HAOIIOCHUIO COTHEYHBIX ISITEH.

6. Onpenenenue temneparypbl CoJIHIIA HA OCHOBE HM3MEPEHUSI COJIHEUHOMU
MTOCTOSIHHOM.

7. OnpeneneHue CKOPOCTH CBETa MO HAONIOJEHUSIM MOMEHTOB 3aTMEHUM
cnyTHuKa fOnmrepa.

8. M3yueHne nepeMeHHBIX 3BE3]] pa3IUYHOIO THUIIA.

9. OnpeneneHue paccTOSIHUS 10 YJaJE€HHBIX 00BEKTOB HA OCHOBE M3MEPEHUS
napajJiakca.

10. HaGmroieHre METEOpHOTO TIOTOKA.

11. UccnenoBanue sueek benapa.

12. KoHcTpyrpoBaHue MIKOJIBHOTO TIaHETAPHUS.



