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[NHOACHUTEJIbHAA 3AIINCKA

PaGouas mporpamMma pa3paboTaHa B COOTBETCTBHU C TpeOoBaHUSAMH (DenepaabHOro rocydapCTBEHHOTO
00pazoBaTeNLHOTO CTaHAApTa W OCHOBBIBAsCH Ha pabouyro mporpaMmy k YMK B. A. Bopounuosa-BenbsaiMuHOBa,
E. K. Crpayra : yueGuo-meromauueckoe mocobue /E. K. Crpayr. — M. : Jlpoda, 2017. Y4eOHUK «ACTPOHOMHS.
bazoBerii ypoBenb. 11 kimacc» aBTOpOB b. A. Boponmosa-BenssmuaoBa, E. K. Crpayra mpomren
JKCIEepTH3Y, BKIIoUeH B DeepaibHbIi MepedeHb H 00eCreunBacT OCBOSHHE 00pa30BaTebHON MpOrpaMMbl
cpenHero o01ero oopa3oBaHusl.

O0masi xapakTepucTHKa Y4eOHOIr0 npeaMera

AcCTpOHOMHSI B POCCHICKOW IIKOJIE BCETJa paccMaTpUBAIaCh KaK Kypc, KOTOpBIA, 3aBepinas (DU3HKO-
MaTeMaTHIecKOoe 00pa30BaHUE BEITYCKHUKOB CPEIHEN IIKOJIBI, 3HAKOMHT HX C COBPEMEHHBIMU TIPEICTABICHUSIMH O
CTPOCHHH W HBOJIOIMU BceneHHOW W cnocoOcTByeT (OPMHPOBAHHIO HAYYHOTO MHPOBO33pEHHS. B Hacrosiiee
BpEeMsI BOXHEHIINMH 3a/la9aMH aCTPOHOMHH SBJLIFOTCS (POPMHUPOBAHHE IMPEACTABICHHHA O €AWHCTBE (DPU3NUIECKUX
3aKOHOB, JICHCTBYIOIIMX HA 3eMJie U B Oe3rpaHnYHON BceneHHOH, 0 HenpephbIBHO POUCXOIAINCH BOIFOIMA HAIIEH
TUIAHETHI, BCEX KOCMHYECKUX TEJl M UX CHCTEM, a TaKKe caMoil BeeneHHou.

MecTo npeamera B yueOHOM IJIaHe

Nzydenue kypca paccuntaHo Ha 33 yaca (1 vac B Hezemo). BaxkHylo poiib B OCBOGHHH Kypca HIparoT
MPOBOAMMBIE BO BHEYPOUYHOE BpeMs COOCTBEHHbIC HaOMIOAeHUs ydammxcs. Crnenuduka IITaHUPOBAHUS ITUX
HAOIIOJICHUI OTIPEIeIIACTCS IBYMS OOCTOSATEILCTBAMH. BO-TIepBBIX, OHU (32 UCKItoueHHeM Habmroaenuii ConHia)
JOJDKHBI IPOBOIUTHCS B BEUEPHEE MIIM HOYHOE BpeMst. BO-BTOPEBIX, 00BEKTHI, IpHpPO/Ia KOTOPBIX M3yJaeTcsl Ha TOM
WX UHOM YPOKE, MOTYT OBITh B 3TO BpeMs HEJJOCTYITHBI JUIs HaOmroaeHu. [Ipy miaHupoBaHuy HAONIONCHHN 3THUX
00BEKTOB, B OCOOCHHOCTH IUIAHET, HEOOXOIUMO YUUTHIBATH YCIOBHS UX BUIUMOCTH.

IIpumepHBbIii epeyeHb HAOIIOACHUI

Ha6aronenns HeBOOPYKeHHBIM IJIa30M

1. OcHOBHEIE CO3BE3MSI U HAUOOIIEe SIPKHE 3BE3IBI OCEHHETO, 3MMHET0 U BeCEHHEro Heba. M3MeHeHne nx
TIOJIOXKEHUSI C TEICHHEM BPEMEHHU.

2. Ismxenue Jlynsl u cmeHa ee Qas.

Haomionenus B Teseckon

1. Penbed JlyHbI. 6. ConHevHbIe MIATHA (HA DKpaHe).

2. ®a3bl Benepsl. 7. J1BOiTHBIE 3BE3MBI.

3. Mapc. 8. 3Be3nubie ckomieHus (Ilnesnst, 'nanpr).
4.YOmnuTep u ero CIyTHUKH. 9. bonpmiast rymanHocTh OpHoHa.

5. CatypH, ero KoJjbpla 1 CIIyTHUKH. 10. TymanHOCTH AHAPOMEIBI.

1. Ilnanupyembie pe3yJIbTaThl 0CBOCHUSI Y4eOHOI0 IpeaMeTa.

JIMYHOCTHBIMY Pe3yJIbTATAMHU OCBOCHUSI Kypca aCTPOHOMHUH B CpeHEeH (II0JIHO#) LIKOJIE SIBIISIOTCS:

e (opmMupoBaHKE YMEHHs YIPABISTH CBOCH [103HABATEILHON JICSTEIbHOCTHIO, OTBETCTBEHHOE
OTHOIICHUE K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K CAMOPA3BUTHIO U caMOOOPa30BAHUIO, a TAKIKE
0CO3HaHHOMY MOCTPOCHHIO HHAMBUIYaIbHOM 00pa30BaTelibHO AEATEIBHOCTH HA OCHOBE YCTOHYUBBIX
MO3HABATEJIbHBIX HHTEPECOB;

¢ (opMupoBaHue MO3HABATEIBHONW ¥ HH(POPMAIIIOHHON KyJIbTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIbHOM PabOThI C KHUTaMU M TEXHUUYECKUMHU CPEICTBAMU HH(POPMAI[HOHHBIX TEXHOJIOTHIA;

e (opmupoBaHue yOSIKICHHOCTH B BO3MOKHOCTH IO3HAHHUS 3aKOHOB MPUPOJIBI U HX UCIIOB30BAHUS HA
0J1aro pa3BUTHI YEIOBEUYCCKON IMBUITA3AIIMH;

e (hopMUpOBaHKE yMEHUSI HAXOUTh aJIeKBATHBIE CIIOCOOBI IIOBE/ICHUSI, B3aUMOICHCTBHS U
COTPYIHHYECTBA B IPOIecce YUeOHOW U BHEYIEOHO NESITENEHOCTH, IIPOSBIATH YBAKUTEIFHOE OTHOLICHUE K
MHEHHIO OIIIOHEHTA B X0/1e 00CYK/ICHHS CIIOPHBIX NPOOJIEM HAYKH.

MertanpeaMeTHbIe Pe3yJIbTATHI OCBOCHHS IIPOrPAMMBI [IPEINOJIATAIOT:

® HAXOJUTh MpoOJIEMY HCCICOBAHS, CTABUTH BOIIPOCHI, BBIIBUTaTh THIIOTE3Y, IPEIIaraTh
AIbTEPHATUBHBIC CIIOCOOBI PEIICHHS MTPOOIEMBI 1 BRIOUPATh U3 HUX HanOolee 3(h(HEKTUBHBIH,
KJIacCH(UIMPOBaTh 00BEKTHI UCCIIEA0BAHUS, CTPYKTYPUPOBATh H3y4aeMblil MaTepHall, apryMEHTHPOBATh CBOIO
MO3HIHUIO, (HOPMYIUPOBATH BBIBOIBI U 3aKITIOUCHIS,

® AHAJIM3UPOBATH HAOJIOACMbIE SBJICHUS U OOBSICHATD IIPUYMHBI UX BOSHUKHOBEHHS;

® Ha NPaKTHKE [0Jb30BATHCS OCHOBHBIMH JIOTHYECKUMHU

® [pHEMaMH, METOAAMHU HAOIIOICHHS, MOJICIUPOBAHHS, MBICJIEHHOTO SKCIIEPUMEHTA, IIPOrHO3UPOBAHIS;

® BBINOJHATD [I03HABATENBHBIC M IPAKTUYECKHE 3aJaHus, B TOM YKCJIE POCKTHbIC;

® M3BICKATh MH(OOPMAIIUIO U3 PA3TUYHBIX UCTOYHUKOB (BKITIOYAsI CPEICTBA MACCOBOI MH(POPMAIIHU
MHTEPHET-PECYPChl) U KPUTHUUECKH €€ OLICHUBATh;

® TOTOBHTH COOOIICHUS W MPE3CHTAIIMH C UCTIOIH30BAHUEM MATEPUAIIOB, TIOy4eHHBIX U3 MHTEepHETa N
JPYT'UX UCTOYHHKOB.

IIpenMeTHbIE pe3yabTaThl H3y4YCHHS ACTPOHOMHUH B Cpe/iHEH (TIOTHOMN) IIKOJIE PE/ICTABICHbI B
conepkaHun Kypca o TeMam. O0eceynTh TOCTIKEHHE ITAHUPYEMBIX PE3YJIETATOB OCBOCHHS OCHOBHOU



00pa3oBaTEeILHON MPOTPAMMBI, CO3AATh OCHOBY JJISI CAMOCTOSTEIIFHOTO YCIEITHOTO YCBOCHHS 00YJIaIOIIMMUCS
HOBBIX 3HaHUH, YMEHHI, BUIOB M CIOCOOOB IEATEIBHOCTH JOJDKEH CHCTEMHO-ACATEILHOCTHBIN Toaxo. B
COOTBETCTBHU C ATUM IOJIX0IOM UMEHHO aKTHUBHOCThH O0YYarOIIMXCS MPU3HACTCS OCHOBOW JTOCTYKCHHS
Pa3BUBAIOLINX IIETel 00pa3oBaHMS — 3HAHUS HE IIEPEAAI0OTCS B TOTOBOM BHJE, a JOOBIBAIOTCS YUAIIUMUCS B
MpoIIecCce MO3HABATEIBHON ACATCILHOCTH.

OpmHUM U3 TyTel MOBBIIICHUSI MOTUBAIMHU U 3P (PEKTUBHOCTU YIEOHOH NESTEIFHOCTH B OCHOBHOM IITIKOJIE
SIBIISICTCS BKIIIOUCHUE YUAITUXCS B Y4eOHO-UCCIE008AMENbCKYIO U NPOEKMHYIO 0essmelbHOCMb, KOTOpasi UMEeT
CJIe/TyIoIIne 0COOEHHOCTH:

1) wenu ¥ 3329 STHX BHIOB JCATCIHHOCTH YUAIIUXCS ONPEACISIOTCS KaK WX THYHOCTHBIMH MOTHBAMH,

TaK ¥ CONUAIBHBIMH. DTO 03HAYACT, YTO TaKas IESATEIHHOCTh TOJDKHA OBITH HAlIpaBJiieHa HE TOJIBKO Ha
MOBHIIICHHE KOMIICTEHTHOCTH OJAPOCTKOB B TIPEIMETHON 00JIaCTH ONPEICIEeHHBIX YIEOHBIX TUCIUIUINH, HE
TOJIBKO HA Pa3BUTHUE UX CIIOCOOHOCTEH, HO M Ha CO3JIaHKE MPOAYKTA, UMEIOIIEr0 3HAYMMOCTD LIS APYTHX;

2) yueOHO-HCCIIeIoBaTeIbCKas M IPOSKTHAS S TEIbHOCTD JJOJDKHA OBITh OPraHU30BaHa TAKUM 00pa3oM,
YTOOBI YJaIuecsi CMOTJIH PEaii30BaTh CBOHM MOTPEOHOCTH B OOIIEHUH CO 3HAYUMBIMH, PeepEeHTHBIMH
TpyIIaMy OJHOKJIACCHUKOB, yauTesel u T. 1. CTpOos pa3iIMIHOTO Poja OTHOIICHHS B X0/ [IEJICHAIPABICHHOM,
MIOVCKOBO#, TBOPYECKOH U MPOAYKTHBHOM AEATEIFHOCTH, TOJIPOCTKH OBJIAICBAIOT HOPMaMH B3aUMOOTHOIICHHIA
C pa3HBIMH JIIOJIBMH, YMEHUSMH MIEPEXOIUTH OT OAHOTO BU/IA OOIICHUS K JPYTOMY, IPHOOPETAIOT HABBIKA
WHIUBUIYaTbHOW CAMOCTOSITEIFHON pabOThI U COTPYAHUYECTBA B KOJUICKTHBE;

3) opranu3zanus y4eOHO-HCCIIEAOBATEIBCKUX U IPOSKTHBIX PabOT IKOJFHUKOB 00ECIICUYMBACT COUCTAHUEC
Pa3NUYHBIX BUIOB II03HABATEIIFHON IEATEIBHOCTH. B 3THX BUIax AeATEIFHOCTH MOTYT OBITH BOCTPEOOBAHEI
MPaKTUIECKH TOOBIE CIIOCOOHOCTH MOJPOCTKOB, PEATM30BAHBI JINYHBIC IIPUCTPACTHS K TOMY HJIH HHOMY BHIY
JIeSITETEHOCTH.

B pesynprare yaeOHO-MCCIIEI0BATENBCKON 1 IPOEKTHOMN NIESTEIBHOCTH 6bIHYCKHUK NOJIYYUM
npeocmasienue:

o 0 QuIOCOMCKUX M METOMOIOTHICCKUX OCHOBAHUIX HAYIHOH NESATEIBHOCTH U HAYIHBIX METO/AX,
MIPUMEHSEMBIX B HCCIEIOBATEIBCKON 1 MIPOEKTHOM NS TETEHOCTH;

® 0 TaKUX HOHATHAX, KaK KOHYENYusl, HAYYHASA SUNOmMe3sd, Memoo, SKCNepUMeHm, HA0eHCHOCMb SUNOme3bl,
Mooeb, Memoo coopa u Memoo aHaIu3ad OaHHLIX;

® 0 TOM, YeM OTIMYAIOTCS HCCICAOBAHNS B TYMaHUTAPHBIX OOJIACTAX OT UCCIICOBAHUN B €CTECTBCHHBIX
HayKax;

e 00 UCTOPUH HAYKH;

® 0 HOBEHMIHMX pa3pabOTKax B 001aCTH HAYKU W TEXHOJIOTHH;

e 0 MpaBWIaxX U 3aKOHAX, PETYIUPYIONIMX OTHOLICHHUS B HAYYHOU, H300pETaTEIHLCKON 1
HCCIIEIOBATEIECKIX 00JIACTSX ACATENFHOCTH (TATCHTHOE MPaBo, 3aIlliTa aBTOPCKOTO IpaBa U T. 11.);

® 0 JIEATEIBHOCTH OpraHU3aIHi, COOOIIECTB U

®  CTPYKTYp, 3aMHTEPECOBAHHBIX B PE3YJIbTaTaX UCCICIOBAHUN M MIPEAOCTABIIIIONINX PECYPCHI IS
MPOBEICHHS UCCICIOBAHUN U Pean3alliu IPOSKTOB ((POHIIBI, TOCYIAPCTBEHHBIE CTPYKTYPHL, KpayA(haHJHHTOBbIC
CTPYKTYpBL U T. I.).

Buinycknuk cmoxcem:

e  pemaTh 337a4M, HAXOASAIINECS HA CTHIKE HECKOJIBKUX YICOHBIX AUCIUIUIAH (MEKIPEIMETHEIC 3a/1a4H);

®  HCIOJB30BaTh OCHOBHOMW aJITOPUTM UCCIICOBAHUS MIPU PEIICHUN CBOMX YI€OHO-TIO3HABATEIBHBIX 3a/1a4;

®  HCHOJB30BaTh OCHOBHBIC IIPHHIUIIEI TPOSKTHOM AEATEIBHOCTH IIPH PELICHUHN CBOUX y4eOHO-
MO3HABATEIBHBIX 3a/1a4 ¥ 33]1a4, BO3HUKAIONINX B KyJIbTYPHOH U COLUATBHON KHU3HU;

®  HCHOJB30BATh AJICMEHTH MATEMAaTHICCKOTO MOJICIIMPOBAHUS [IPH PEIICHIH MCCIEOBAaTEIbCKHX 3a/1a4;

®  HCHOJB30BATh DJIEMEHTH MATEMAaTHUSCKOTO aHANIN3A [T HHTEPIIPETAUU PE3YIIbTATOB, MOJTYICHHBIX B
X0JIe Y9eOHO-HCCIIeI0BATEILCKOM Pa0OTHI.

C Touku 3peHus GopMHpPOBaHHS YHUBEPCAIBHBIX Y€OHBIX JEHCTBHUH B X0/1€ OCBOCHUS IPUHITUIIOB YIeOHO-
HCCIIEIOBATEIILCKON ¥ IPOCKTHOMN EATEITHHOCTH 8bIIMYCKHUK HAYYUMCA:

e (opMyaHpOBaTH HAYYHYIO THIIOTE3Y, CTABUTH IE]Ib B PAMKAX UCCICIOBAHUS U TPOSKTHUPOBAHHS, UCX OIS
W3 KYJIbTYPHOU HOPMBI ¥ COO0PAa3ysCh ¢ PeJCTaBIeHUsIMEA 00 o01ieM Omare;

®  BOCCTaHABIMBATH KOHTEKCTHI U ITyTH Pa3BUTHSA TOTO WIM HHOTO BUJIA HAYYHOH JESITENEHOCTH, OMPEICIIsIs
MECTO CBOETO HCCICAOBAHMS FIIH IIPOCKTA B 00IIIEM KyJIbTYPHOM IIPOCTPAHCTBE;

®  OTCICKUBATH ¥ MPUHIMATh BO BHUMAHUE TPEH/IbI U TCHACHIINU Pa3BUTHS PA3THYHBIX BHJIOB
JeSITENIEHOCTH, B TOM YHCJIC HAYYHBIX, YYUTHIBATH MX IPH MOCTAHOBKE COOCTBEHHBIX IIETICH;

®  OIICHMBATH PECYPCHI, B TOM YHCIIE 1 HEMaTepHAIbHbIC, TAKHE KaK BpeMsl, HEOOXOIUMBIE IS TOCTIDKEHHUS
MOCTABIICHHOM 1IN,

®  HaXOAWTH PA3TUYHBIC HCTOYHUKH MAaTCPHATIBHBIX 1 HEMAaTEPHAIBHBIX PECYPCOB, MPEIOCTABIISIOIINX
CpeICcTBA VIS IPOBEICHNUS HCCIICAOBAHNH 1 pealn3alii IPOSKTOB B PA3JINYHBIX 00IACTSIX ESTEIHHOCTH
YeTI0BEKA;

e  BCTyIaTh B KOMMYHHKAIIHIO C JEPKATEISIMH PA3IHMYHBIX THIIOB PECYPCOB, TOYHO M OOBEKTUBHO
MPE3EHTYs CBOM MPOEKT WIIM BO3MOXKHEIC PE3YJIbTATHI HCCIECOBAHMUS, C [ENIBI0 00eCICUCHHUS MPOAYKTHBHOTO
B3aMMOBBITOJTHOTO COTPYIHUYECTBA;



®  CaMOCTOSTEIBHO M COBMECTHO C IPYTUMH aBTOPaMHU pa3padaThIBaTh CHCTEMY apaMETPOB U KPUTEPUEB
oreHKH 3(h(HEKTHBHOCTH U MPOIYKTHBHOCTH PEATH3ANNY IPOCKTA UITU HCCIICIOBAHUS HA KAKIOM dTaIle
peanr3anyy U 10 3aBepIIeHUH paboThI;

e  3JIeKBaTHO OLIEHMBATh PUCKU PEATIU3ALMU IPOEKTa U IPOBEACHUS HCCIEN0BaHU U IIPeAyCMaTpUBaTh
MyTH MUHUMM3ALHUU 3TUX PUCKOB;

®  aJeKBAaTHO OLICHWBATH MMOCIEACTBUS pPEaM3alii CBOCTO MPOEKTa (M3MEHEHHS, KOTOPBIE OH MOBJICYET B
KH3HH JIPYTUX JIIOJCH, COOOIIECTB);

®  3JIeKBaTHO OLICHMBATH AAJbHEMHIIEe pa3BUTHE CBOETO [IPOEKTA MU UCCIIEOBAHUS, BUIETh BOSMOXKHBIE
BAapUaHThl IPUMEHEHUS PE3yJIbTaTOB.

2. Conep:xanue y4eOHOI0 Kypca

11 kmace (33 4, 1 4 B HEmemMO)

Yto uzyuaer acrponomusi. Hadronenuss — ocHoBa actpoHnomuu (1 1)

AcTpoHOMUSI, ee CBA3b ¢ IpyruMu HaykaMu. CTpykTypa u MacmTabbl Beenennoit. OcoOeHHOCTH
aCTPOHOMHYECKHX METO-

JIOB HcCle[I0BaHus. TenecKonbl 1 paluoTeaecKomnbl. BceBOMTHOBas acCTpOHOMMUSL.

IIpeameTHbIE pe3yJILTATHI OCBOCHUS TEMBI IIO3BOJISIOT:

— BOCIIPOM3BOANTH CBEACHUS MO0 UCTOPHH PA3BUTHSI ACTPOHOMUH, €€ CBSI3SX C (PU3NKON M MaTEeMaTHKOIA;

— HCMOJIB30BaTh MOJYYEHHbIE paHee 3HaHUs sl 00BSACHEHUS YCTPOICTBA U PUHIIMIIA PAOOTHI
TEJIECKOTIA.

IIpakTHYecKHe OCHOBBI ACTPOHOMUH (5 U)

3Be31bI U CO3BE3/AMs. 3BE3IHBIC KapTHl, II00YCH U aTiackl. Buanmoe nBIKeHHe 3Be3]] Ha pa3InIHbIX
reorpau4eckux

mmmpoTax. Kynmemunanms ceetwn. Bunmumoe roguyanoe npmxenne ConHna. KunTuka. J[Brmkenue u ¢asbl
Jlynsl. 3armenus Connua u JIyHel. BpeMms u kaneHnaps.

IIpeameTHbIe pe3yJIbTATHI U3YICHUS JAHHOW TEMBI IO3BOJISIOT!

— BOCTIPOM3BOJUTH ONpeAeTIeHU TEPMUHOB U TIOHATH (CO3BE3/1Me, BHICOTA U KYJIbMUHALUS 3BE3]] U
CouHua, SKIUNTHKA, MECTHOE, TIOSICHOE, JIETHEE U 3UMHEE BpeMsl);

— OOBSACHATH HEOOXOANMOCTH BBEICHHUS BUCOKOCHBIX JIET M HOBOTO KaJICHAAPHOTO CTHJIS;

— OOBACHATH HaOIIOJaeMbIe HEBOOPY>KCHHBIM TJ1a30M IBIDKEHHMS 3Be31 1 CONHIIA HA Pa3IUIHBIX
reorpaduyeckux mMuUpoTax, nBrwkeHne u (aser JIynbl, npuanel 3atMennid JIynsl u ConHila;

— IPUMEHSATH 3BE3IHYIO KapTy U IOMCKA HA HeOE ONPEeTICHHBIX CO3BE3IUH U 3BE3I.

Ctpoenue CosiHeuHoi cucremsbl (7 1)

PazBuTue npencraBiaeHuit o ctpoeHn Mupa. I 'eonieHTpudeckas cucrtema mupa. CTaHOBIEHHE
TeTMOIEHTPUIECKON

cucreMbl Mupa. KoHpurypanuu ranet u yciaoBus uX BUAUMOCTH. CHHOAWYECKUH U CHICPHYCCKHUN
(3Be3HBIN) Mepro bl oOpalieHus miaHeT. 3akoHbl Kerutepa. OnpezenieHre pacCTOSIHAN U pa3MepoB Tel B
CoustHeuHoO# cucteme. ['opru30HTaIBHBIN Mapayutakce. J{BrkeHrne HeOSCHBIX TeJl IO ACHCTBUEM CHJI TATOTCHHSL.
Omnpenenenre Macchl HEOSCHBIX Tell. [IBIDKEHNE HCKYCCTBEHHBIX CITYTHUKOB 3eMITH M KOCMHYECKHX aIlliapaToB
B COJIHEYHOH cHcTEME.

IIpeameTHbIe pe3yJIbTAThI OCBOCHUS JAHHON TEMBI TIO3BOJISIOT:

— BOCTIPOU3BOJUTH UCTOPUUYECKUE CBEIEHHS O CTAHOBJICHUU U Pa3BUTHU IeJIMOLIEHTPUYECKONW CUCTEMBI
MUpA;

— BOCIIPOHM3BOANTH OTPENEICHIS TEPMUHOB U IMOHATHH (KOH(UTypanus IIaHeT, CHHOIUIECKIH 1
CUEPUYECKUN TIEpUO/Ibl OOpaLeHH [UIaHET, TOPU30OHTAIBHBIN Napaylake, YIJI0Bble pa3Mepbl 00bEKTa,
ACTPOHOMMYECKAs €IMHUIIA);

— BBIYHCIIATH PACCTOSHUE 0 IIAHET 10 TOPU30HTAIFHOMY ITapajlIakCy, a X pa3Mepsl 10 YTIOBBIM
pasMepaM U pacCTOSHHIO;

— ¢opmymupoBath 3aKoHBI Kemiepa, ompeaensTe Macchl IaHeT Ha OCHOBE TPETHEro (YTOYHEHHOTO)
3akoHa Kemepa;

— OITUCHIBATh OCOOCHHOCTH ABIDKCHHUS Tl COMHEYHOH CUCTEMBI IO/ ASHCTBUEM CHII TATOTSHHUS 110
OopOHTaM C Pa3IMIHBIM IKCICHTPUCUTETOM;

— OOBSCHSITH IPUYUHBI BOSHUKHOBEHUS TIPIUTMBOB HA 3eMIIC M BO3MYIIICHUH B JBIDKCHUU Ten COMTHEYHOM
CUCTEMBI;

— XapaKkTepHU30BaTh OCOOEHHOCTH JBMXKEHHUS K MAHEBPOB KOCMUYECKHX alapaToB Ajsl UCCIEI0BAHUS Tell
CounHeuHol

CHUCTEMBI.

Ipupoaa tea Conneunoii cucremsl (8 1)

CoutHEeYHas cucTeMa KaK KOMILIEKC Tell, UMEIOIINX 00Iee MporucxoxaeHue. 3emist u Jlyaa — naBoiiHas
mnaHeta. Uc-

cienoBanus JIyHsI KocMudecKuMH anmapatamu. [Tumotupyemsre nonetsl Ha JIyny. [InaneTst 3emHOM
rpynnsl. [Ipupona



Mepxkypus, Berepst u Mapca. [lnaneTsl-rurantsl, Ux CIyTHUKY U Kojblia. Mansie Terna CoHeuHOU
CUCTEMBI: aCTEPOU/IbI, TUIAHETHI-KAPIUKH, KOMETHI, METEOPOUIEL. MeTeophl, OOIHIBI U METCOPUTEL.

IIpenMeTHbIe pe3yabTaThl U3YUEHUE TEMbI TO3BOJIAIOT:

— (opMyTHpPOBATH K 0OOCHOBBIBATH OCHOBHEIC MOJIOKEHHS COBPEMEHHOM THIIOTE3BI O (POPMUPOBAHUHT
Bcex Ten CONHEeYHOH CHUCTEMBI U3 €IMHOTO Ta30MbLUIeBOro 001aKa;

— onpeAensaTh U pa3nuuath noHATHs (CollHeUHas cUcTeMa, IJIaHeTa, €€ CIIyTHUKH, TUIaHeThl 3eMHOU
IpYIIIbL, IUIAHEThI-TUTAHThI, KOJIbLIA IUIAHET, MAJIbIE TEJIA, ACTEPOUIbI, IIAHEThI-KapJIUKU, KOMETHI,
METEOPOUIBI, METEOPHI, OOIUIBI, METCOPHUTEI);

— OIUCHIBATh MPUPOY JIYHBI U OOBSCHATH IPHYKHEL €€ OTIHYHS OT 3EMIIH;

— TIEPEUUCIIATH CYIIECTBEHHBIC PA3JINUs IIPHPOIBI IBYX TPYIII ITIAHET U OOBSCHITH IPHYUHEI UX
BO3HUKHOBEHMS;

— MpoBOAUTH cpaBHeHHE Mepkypusi, BeHepsl 1 Mapca ¢ 3emiieli o penbedy NOBEpXHOCTH U COCTaBY
aTMocdep, YKa3bIBaTh CJICIbI SBONIIOIMOHHBIX H3MEHEHNH IPUPOABI STHX IUIAHET;

— O0OBSACHATh MEXaHU3M NMAPHUKOBOTO P PeKTa U ero 3HaueHe i GOPMUPOBAHHS U COXPAHCHUS
YHHUKAJIbHOH MPUPOJIBI 3eMJIH;

— OIUCHIBATh XapaKTePHbIE 0COOCHHOCTHU MPHUPOBI ITAHET-TUTAHTOB, HX CITYTHUKOB H KOJICII,

— XapaKTepU30BaTh MPHUPOAY MalbIX Tl COTHEYHOI CUCTEMBI M OOBICHITH NPUYMHBI HX 3HAYUTEIBHBIX
pasznnumii;

— ONMCHIBATh ABJIEHUA MeTeopa U Oosna, O0BICHATh MPOLIECCh, KOTOPBIE MPOUCXOAAT IPU ABHKEHUH
TeJI, BICTAIOUINX B aTMOC(EpPY IUTAHETHI ¢ KOCMHUYECKOH CKOPOCTHIO;

— ONHMCHIBATh MOCIEACTBUS MaeHHs HAa 3EMIIIO KPYITHBIX METEOPUTOB;

— OOBSACHSTPH CYIIIHOCTh aCTEPOUTHO-KOMETHOM OMaCHOCTH,BO3MOXKHOCTH M CIIOCOOHI e
IIPEeIOTBPAILECHUS.

Coanie u 3Be3abl (6 1)

Nznyyenne u remmneparypa Connima. CocraB u crpoenue CosHua. Mcrounuk ero sHeprun. ATMocdepa
Comnnma. ConHedHast akTUBHOCTD U €€ BIMSIHEE Ha 3eMITI0. 3BE3/Ibl — JANIEKHeE COMHIA. | 0uuHbIN napauiake u
paccrosiHus 10 3Be31. CBETUMOCTb, CIIEKTP, LIBET U TEMIIEpaTypa pa3IMdHbIX KIaccoB 3Be31. duarpamMmma
«CIIEKTP—CBETUMOCTbY». Macchl U pa3Mmepsl 38e31. Mozenu 38e34. Ilepemennbie 1 HecTalluOHAPHbIE 3BE3/bL.
Hedennpr — masiku BeeneHHo. DBOMOLINS 3BE3]1 pa3TUYHON MACCHI.

IIpenMeTHbIe pe3yJbTaThl OCBOCHHUS TEMbI MO3BOJIAIOT:

— OIIPEIETATh U Pa3iudaTh HOHATHS (3BE3/1a, MOJEIB 3BE3/Ibl, CBETUMOCTD, TAPCEK, CBETOBOW T0O/);

— XapaKTepu30BaTh (pU3NIECKOe COCTOsTHME BenlecTBa CONHIIA U 3B€3] M HICTOYHUKU UX YHEPTUH;

— ONMCHIBaTh BHyTpeHHee cTpoeHne CoJHIIA U CIOCOOBI Iepeaul SHEPrUH U3 LIEHTPa K MOBEPXHOCTH;

— OOBSACHITH MEXaHNU3M BO3HUKHOBeHHS Ha COJHIIEC TPAHYJISIUHU U TSTCH;

— OITUCHIBATh HAOIOAAEMBIC ITPOSIBIICHISI COTHEYHOW aKTUBHOCTH U MX BIIMSIHUE HA 3eMITIO;

— BBIUUCIISITh PACCTOSHUE JI0 3BE3 [10 TOJUYHOMY IapallIaKcy;

— Ha3bIBaTh OCHOBHbBIE OTIIMYUTEIIbHBIE OCOOEHHOCTH 3BE3 Pa3IUYHbIX MTOCIIEI0BATEILHOCTEH Ha
JyarpaMMe «CHEKTp - CBETUMOCTbY;

— CpaBHMBATh MOJEJIN Pa3IMUHBIX TUIIOB 3Be3] ¢ MoJebl0 CoNHLA;

— OOBSACHSITH IPUYMHBI H3MECHEHHUST CBETHMOCTH ITEPEMEHHBIX 3BE3]I;

— onMchIBaTh MexaHu3M Benbillek HoBbix 1 CBEpXHOBBIX;

— OILICHUBATh BPEMs CYIIECTBOBAHMSI 3BE€3/ B 3aBUCUMOCTH OT UX MAacchl;

— OITUCHIBATH 3TaNbl ((OPMHUPOBAHUS U SBOIIOIMY 3BE3IbI;

— XapaKTepu30BaTh (PU3NIECKUE OCOOEHHOCTH OOBEKTOB, BOZHUKAIOIINX Ha KOHEYHON CTAAUHU SBOJIOIHN
3Be3]I: ONBIX KapJIMKOB, HEUTPOHHBIX 3BE3]] M YEPHBIX JIBIP.

Ctpoenue u 3Boironnsa Beesrennoii (5 1)

Hama I'anaktuka. Ee pasmeps! u ctpykrypa. JIBa Tina nacenenus [ anaktuku. Mex3Be3nHas cpeia: ra3 u
neUTh. CrinpanbHele pykaBa. Aapo [Nanaktuku. O6nactu 38e31000pa3oBanus. Bpamenue [anaktuku. [Ipodiema
«CKpBITOI» Macchl. PasHooOpasue mupa ranaktuk. KBazapel. CKOIUIEHUS M CBEPXCKOIUIEHHS rajlakTUK. OCHOBBI
coBpeMeHHOH kocMoutoruu.«KpacHoe cMenieHne» u 3akoH Xa00ma. HecranmonapHnast Becenennas A. A.
®punmMana. bonpmoil B3psIB. PenukToBOE H3NTydeHne. Y CKOpeHHe paciunpeHus BeeneHHol. « TeMHast sHeEprus»
U aHTUTATOTEHHUE.

IIpenmeTtHble pe3yabTaThbl U3YUEHUS TEMbI [103BOJISIIOT:

— 0OBACHSTH CMBICT MMOHATHH (KocMoJiorusi, Beenennas, Mmozaens BeenenHol, bobiioi B3pbIB,
PENHUKTOBOE U3IYUYEHUE);

— XapaKTepHU30BaTh OCHOBHEIEC MTapaMeTphl ['amakTuku (pa3Mepsl, COCTaB, CTPYKTYpa M KHHEMATHKA);

— OIIPENETATh PACCTOSIHUE 10 3BE3IHBIX CKOIUICHHUH M TaJaKTHK 10 IederiaM Ha OCHOBE 3aBUCHMOCTH
«IEePUOJ — CBETUMOCTDBY;

— Pacmo3HaBaTh TUIIBI TANAKTHK (CHUPAJIBHbIC, JUTUITHICCKUE, HETIPABUILHBIE);

— cpaBHHUBATH BBIBOABI A. DifHIITEliHA 1 A. A. @pHuMaHa OTHOCUTENIBHO Mojienu Beenennoii;

— 000CHOBBIBATH CIPaBEIIUBOCTL Moseny Dpuamana pe3ynbraTaMu HaOII0ICHHN «KPACHOTO
CMEIICHUS» B CIIEKTPax rajlakTUK;

— opmynupoBaTh 3aKoH Xab0a;

— ONpeAeNsaTh pacCTOsIHUE J0 TaJaKTHK Ha OCHOBE 3akoHa Xa00ia; no ceeTuMocT CBEPXHOBBIX;

— OIIeHMBaTh Bo3pacT BceneHHo# Ha ocHOBe MOCTOsIHHON Xa00ia;



— WHTEPIIPETUPOBATh OOHAPY)KCHUE PEITMKTOBOTO U3ITyYSHHS KaK CBHJCTEIHCTBO B MOJIb3Y THIIOTE3bI
I"opstueit Beenennoii;

— KJIacCH(UIMPOBATH OCHOBHEIE IEPUOIBI IBOIIONMY BeeleHHON ¢ MOMEHTA Havalla €€ paclIupeHus —
Bonpioro B3prIBa;

— HUHTEPIPETUPOBATh COBPEMEHHbIE TaHHbIE 00 YCKOPEHHH pacuipeHus BeceneHHoil kak pesynbTaTa
JICUCTBUSI aHTUTITOTEHUS «TEMHOM SHEPTUM» — BUAA MATEPUH, IPUPOJIAa KOTOPOH €Ille HEN3BECTHA.

7Kuznb u pasym Bo Beesiennoii (1 1)

[Ipobaema cymiecTBOBaHUS XKU3HH BHE 3eMIIH. Y CIIOBHSI, HEOOXOIUMEBIE TSl pa3BUTHS KU3HU. [loucku
JKn3HM Ha TuianeTtax ConHeyHou cuctembl. CIIOKHBIE OpTaHUYECKHEe CoeIMHEHus B KocMoce. COBpeMEHHBIE
BO3MOXKHOCTH KOCMOHABTHKH U PaJHO0aCTPOHOMHUH IS CBS3U C APYTUMU IUBHIM3ausIMu. [lnaneTabie
CUCTEMBI Y IPYTHX 3Be3/l. YenoBeuecTBO 3asBIIsIET O CBOEM CYILIECTBOBAHUH.

IIpenMeTHbIE pe3yJbTAThI IO3BOJISIOT:

CHUCTEeMAaTHU3UPOBATh 3HAHHUS O METOJIaX UCCIIEOBAHMS U CO BPDEMEHHOM COCTOSTHHH TIPOOTIEMbI
CYILIECTBOBAHUS JKU3HU BO BeeneHHoil.



Crnoco0bI NPOBEPKHU TOCTHIKEHHS Pe3y/IbTATOB 00y4eHH

[pu m3ydeHnn Kypca OCyIeCTBISIETCS KOMILICKCHBIH KOHTPOIb 3HAHUHM U YMEHUH ydaruxcs,
BKJTIOYAIOIINH TEKYITHHA KOHTPOJIb B MIPOIIECCEe U3YICHUS MaTepraia, pyOeKHBIH KOHTPOIb B KOHIIE H3YUCHHUS
3aBEPIICHHOTO KPyra BOIPOCOB W HTOTOBBIM KOHTPOJb B KOHIIE M3y4eHHs Kypca. [Ipeamnonaraercs couetanue
pa3nuYHBIX (OopM MPOBEPKY 3HAHUH U YMEHHUH: YCTHAS MIPOBEPKA, TECTUPOBAHUE, TUCEMEHHAS IIPOBEPKA.
Kpome Toro, yauThIBaeTCs yaacTre yJamuxcs B TUCKYCCHAX MPU 00CYKACHUH BHIITOTHEHHBIX 3aaHHH,
OIICHUBAIOTCS pepepaThl yIALTIXCs U pe3yIbTATHl IPOSKTHOM JESITENEHOCTH.

JlocTirkeHne NpeIMEeTHBIX Pe3yIbTaToB 00y4eHHs] KOHTPOIUPYETCSI B OCHOBHOM B IPOLIECCE YCTHOM
MIPOBEPKHU 3HAHUH, TIPH BHIIOJTHCHUH ITUCHMEHHBIX IIPOBEPOYHBIX M KOHTPOJIBHBIX PadoT, TECTOB, IPU
MIPOBEICHUN HAOMI0AeHUHA. MIToroBast mpoBepKa JOCTH)KEHHS IPEAMETHBIX Pe3yIbTaTOB MOXKET OBITh
OpraHu30BaHa B BUJIC KOMIUICKCHON KOHTPOJIBHOW paboThI Wi 3a4eTa. Ha 3ToM aTame mpoBepKky yyaiuecs
3aIIMIIAroT pedepaTsl M0 U3yYeHHOH TeMe.

JocTmkenne MeTarpeAMETHBIX Pe3yIbTaTOB KOHTPOIUPYETCS B IPOLIECCE BHIIOIHEHHS yIAITIMUCS
HaOroneHui. [Ipu 3TOM OTCIIEKUBACTCS: YMEHUE YYAIUXCS OCTABUTD 1IeTTh HAOIFOICHNS, TOI00paTh
mpUOOPBI, COCTABUTH IUIAH BHIMOIHEHUS HAOMIOACHUS, IPEICTABUTE PE3YIIBTAThl Pa0OTHI, CICNATh BBIBOJIBL,
YMEHHE MOJIB30BATHCS U3MEPHTEINEHBIMHI TPUOOPaMH, OLIEHUBATH ITOTPEIIHOCTE H3MEPEHHS, 3aIIHCHIBAT
pe3ynbTaT U3MEPEHHS C YUETOM MOTPEIIHOCTH, BUIETh BO3SMOKHOCTH YMEHBIICHNS TIOTPEITHOCTEH N3MEpEHHS.
Kpome Toro, MeranpeaMeTHbIe pe3yiibTaThl KOHTPOIUPYIOTCS IPH MOITOTOBKE YUAIIUMIECS COOOIICHHH,
pedeparos, IpoeKTOB U UX mpe3eHTanuu. OneHnBaeTcsl yMeHUe padoTaTh ¢ HHPpOpManyei, IpeaCcTaBICHHON B
paszHoii hopme, ymenue B oodnacti UKT, ymeHre ycTaHOBUTH MEXKIIPEIMETHBIE CBSI3H ACTPOHOMUU C JPYTUMHU
npeameramu (Qu3nKa, OHOIOTHSI, XUMHUS, ICTOPHS U Jp.).

JIMgHOCTHBIE pe3yabTaTHl 00YUEHHS yUaIiXCsl He TOUIeKAT KOJTHIECTBCHHOM OLIEHKE, OJJHAKO JacTCs
Ka4eCTBCHHAS OIICHKA JIEATEITHHOCTH U TIOBEICHUS YIATHXCSI, KOTOpasi MOXKET OBITh 3a(pHKCHPOBaHA B
noptdosno yqamerocs.

Bo3moxkHa pazHas METOAMKA BHICTABICHUS YYAIIUMCS UTOTOBBIX OLCHOK IPH KOHTPOJIEC YCBOCHHS
MaTepHaia ONpeaeICHHON TEMBL. DTO MOXET OBITh TPAJAUIIMOHHAS CHCTEMA OIICHUBAHMS, MOKET OBITH
HCTIOJIb30BaHa PEHTUHIOBAsI CHCTEMA, ITPH KOTOPOH OTIEIHFHO BBICTABILIIOTCS OAJLIBI 32 OTBETHI HA YPOKE, 32
BEITIOJTHEHUE 33JJAHUH U TIPEICTABIICHUE KX, 32 IMCbMEHHBIC KOHTPOJIBHBIC pabOoTEL, 32 pedepaTsl U MIPOCKTEHI,
3aTeM 3TH OaIBl CYMMHUPYIOTCS M IEPEBOIATCS B IITHOAIUTBHYIO KAy OIeHOK. [Ipu 5TOM KaskmoMy BHIY
JeATeITBbHOCTH JIOJDKHO OBITH IPHUITMCAHO ONPEAEIEHHOE YHCIO0 OalioB.

(I)Ole)I OpraHu3anuu yqeﬁnoﬁ JeATCJIBbHOCTH

Yuurenb BEIOUpaeT HEOOXOIMMYI0 00pa30BaTEIbHYIO TPACKTOPHIO, CIIOCOOHYIO 00ECIICYHTh
BU3YyaJIU3ALIUIO [TPOXOXKCHHS TPACKTOPUH O0YUCHHUS C KOHTPOJIbHBIMU TOYKAMH 33aHHI Pa3iIHYHbIX BU/IOB:
MH(POPMAIOHHBIX, MPAKTHYCCKIX, KOHTPOIBHBIX. DOpMBI OpraHu3aniy y9eOHOH NesITeNbHOCTH
OTIPEICTISIOTCS BUJIAMH YIeOHOH paOoThl, Crien(UKO yueOHOH rpyIibl, U3y4aeMbIM MaTEPUAIOM, Y4eOHBIMHU
HesiMd. Bo3MOKHBI clieyrolie opranu3aiioHHbIe GOPMbI 00yUSHHUS:

® KIIACCHO-YpO4HAas (U3yYCHUE HOBOTO, MPAKTUKYM, KOHTPOJIb, TOMOJHHUTENBHAS Pad0Ta, YPOKU-3a4EThI,
YPOKH — 3allUThl TBOPUYECKUX 3a/iaHuii). B naHHOM cityuae Mcnonb3yroTes Bce TUIbl 00bekToB. [Ipn
BBIIIOJIHEHUH MPOEKTHBIX 33JlaHUi MCCIIeJOBaHNE, OCYILECTBICHNE MEKIIPSIMETHBIX CBSI3€i, TOUCK
MH(POPMAIIH OCYIIECTBIIIOTCS YYAIMMUCS ITOJT PyKOBOJCTBOM YUHTEIIS;

® UHMBUAYyalbHAs U MHIMBUAyaIn3upoBaHHas. [I03BOJISIOT PeryaIMpoBaTh TEMIT IPOBHKEHHS B
00yUeHUN KaXJI0T0 IIKOJIBHUKA CO00pa3zHo ero crocooHocTsaM. [Ipu paboTe B KOMITBIOTEPHOM KITacce 1o
3apaHee MoJ00paHHbIM UH(POPMAIIMOHHBIM, MPAKTUIECCKIM U KOHTPOIBHBIM 33/IaHHSIM, COOPAHHBIM H3
COOTBETCTBYIOLIMX O0BEKTOB, (POPMHUPYETCSI MHAUBUAYATIbHASI TPACKTOPHUS YUYAIETOCSE;

e rpynmoBas pabora. BoamokHa paboTa rpymn y4armuxcs o HHANBUIYAIbHBIM 3a/IaHUSIM.
[IpenBapuTenbHO yIUTENH POPMUPYET OIOKH OOBEKTOB HIH OOIIKI OJIOK, HA OCHOBAHHH JEMOHCTPAIINN
KOTOPOTO IPOUCXOUT 00CYKIeHHE B TPpyINax o0Iiel mpobiempl, THOO0 MPU HAJTHMYUKH KOMITBIOTEPHOTO Kilacca,
0o0Ccy)KJIeHHe MUHH-33]1a4, KOTOPBIE SBIISIOTCS COCTABHOM YacThio 00IIeH yueOHOM 3a1auu;

e BHEKJAccHas paboTa, HCCIIeA0BaTEIbCKas paboTa, KPYKKOoBas paboTa;

® CcaMOCTOsTENbHAs paboTa yJaluxcs M0 H3YYEHHIO HOBOTO MaTepHaia, OTpaboTKe y4eOHBIX HABBIKOB U
HABBIKOB MTPAKTUYECKOTO TIPHMEHECHUS IPHOOPETEHHBIX 3HAHUIA, BBIOTHEHIE WHIMBHIYATBHBIX 33 aHUI
TBOPYECKOTO Xapakrepa.

HNudpopmannonHo-oopaszoBaTebHas cpea JHHUH
Juns peanuzanun Paboueit mporpaMMel UCTIONB3YETCS YI€OHO-METOAMYECKH KOMIUIEKT, BKITIOYAIOIIIUI:

1. Boponnos-BenbsamunoB b. A., Ctpayt E. K. «ActpoHomus. 11 knace». Y4eOHUK C 3JI€KTPOHHBIM
TPUIIOKEHUEM. — M. : Ipocda, 2017.

2. Meroanueckoe mocodbue k yueOHuky «Actporomus. 11 kmace» aBropos b. A. BopoHioa-BenbsimuHoBa,
E. K. Crpayra. — M. : ipocda, 2017.

3. PabGouas nporpamma k YMK b. A. Boponnosa-Benssimunosa, E. K. Crpayra : yueOHO-MeTOqMUIECKOE TTOCOOUE
/ E. K. Ctpayr. — M. : lIpoda, 2017.



TemaTuyeckoe NIIAHUPOBaHUE € Y4eTOM padoueil MpPOrpaMMbl BOCIIMTAHUS €
YKa3aHHeM KOJIMYeCTBA YaCOB, OTBOAMMBIX HA H3y4YeHHe KAaKI0H TeMbl.

TemaTnueckoe niaanuposanue 11 kiaacc (33 yaca)

Ne Tema Mopayb BOCIIMTATEILHOI IPOrpaMMbl KoanuyecTBO
«Iko0JbHBIH YPOK» 4acoB
1 | Yo u3yuyaetr acTpoHOMMS. Henp 3Hanmii. MexayHapOIHBIH JeHD 1
Hao0maronennss — ocHoBa PacnipocTpanenus rpaMOTHOCTH.
aCTPOHOMMH WHTennekTyanbHble MHTEPHET — KOHKYPCHI
(«Yun.py, Pemry EI'D)
2 IIpakTHYecKue OCHOBBI [IpenmerHas onummnuana. Beepoccuiickuil ypok 5
ACTPOHOMMHH «KOJOTHUS U PHEProcOepekeHNE» B paMKax
Bcepoccuiickoro gpectrBas sHEpProcOepeKeHuIs
—Bwmecre Spue.
3 Crtpoenne ConHe4HOMH [Jens Poccuiickoil Hayku. Ypok HcCIea0BaHUM. 7
CHCTEeMBI
4 Hpupona tea CosHeyHoit Hens 3emnn 8
CHCTEMBI
5 CoJsHue 4 3Be3/1bl Ypoku o «[loxapHoit 1 3EKTPOOE30IIaCHOCTI 6
6 CTtpoeHue 1 IBOJTIONMS JleHp KOCMOHABTUKH. Y POK UCCIEA0BAHNE 5
Bceeaennoit «KocmMoc — 310 MBI».
7 | "Ku3Hb u pa3ym Bo BcesenHoii VYPOK IPOEKTHOM JEATETBHOCTH. 1
6 HTroro 34




3. IOYPOYHO-TEMATHUYECKOE IINTAHUPOBAHMUE 110 PA3JEJIAM JIMHUHU YYEBHUKOB

Ne
/o Tema YpPOKOB Coz[epma}me Ypoka BI/[}.I ACATCJIBbHOCTH YUYAIUXCH
AcTpoHoMusl, ee 3HAYEHME U CBA3b € APYruMHU Haykamu ( 1 gac)
[Ipenmer ACTpOHOMUS, €€ CBA3b C IPYTUMH HayKaMH. Pa3BUTHE aCTPOHOMUH IMTouck npuMepoB, OATBEPIKAAIOIINX MPAKTHIECKYIO
ACTPOHOMMH. OBLIO BBI3BAHO MPAKTHYECKUMU TOTPEOHOCTSIMHU YENIOBEKa, HAUMHAS C HAaIIPaBJIEHHOCTb ACTPOHOMHH
Hab1romeHns — rITyOOKOW IPEBHOCTH. ACTPOHOMHUSI, MaTeMaTHKa U (DH3HKa Pa3BHUBAJIUCDH IIpuMeHeHne 3HaHU#, TTOTyYSHHBIX B Kypce (BU3HKH, ISl ONIUCAHUS
1/1 B TECHOM CBs3U Jpyr ¢ apyroM. CTpykTypa u MacimTadbl BeeneHHoit YCTpOMCTBa Teneckona. XapakTepUCTHKA PESHUMYILECTB HAOII0 ICHHH,
0CHOBA aCTpOHOMHIN HaseMHbIe 1 KOCMUYECKHE MTPUOOPHI M METO/IbI HCCIICIOBAHUS MPOBOAUMBIX M3 KOCMOCA
ACTPOHOMHYECKHX 00BEKTOB. TenecKONbl M PaIHOTENICCKOIIEL.
BceBotHOBas aCTPOHOMHS
IIpakTHYecKkne OCHOBBI ACTPOHOMHUM (5 YacoB)
3Be3abl U 3Be3/IHas BETMYMHA KaK XapaKTEPUCTHUKA OCBEIICHHOCTH, TloaroroBka npe3eHTalMu 00 KCTOPUU HA3BaHUI CO3BE3/IUil U 3BE3I.
cossesaus. HeGecHbie co3aaBaeMoii 3Be3/10i. COTIacHO MIKaje 3BE3IHBIX BEIMYMH Pa3HOCTh Ha IIpuMeHeHne 3HaHU#, TTOJTyYeHHBIX B Kypce reorpadui, o
13 KOODIMHATEL. 3Be3/IHbIE 5 BenuumH, pa3nuyne B motokax ceera B 100 pa3. DkBaropuanbHast COCTaBJICHHH KapT B Pa3IMYHbIX MpoeKuusax. Pabora co 3Be31HOI KapToit
CHCTeMa KOOPJHMHAT: TPSIMOE BOCXOXK/ICHHE U CKJIOHEHHUE. VICIob30BaHue | MPU OPraHU3alHy 1 IPOBEACHUN HAOTIOJCHUI
KapTbl. 3BE3JHOM KapTHI IS ONPEeIeHUs] 00bEKTOB, KOTOPBIE MOYKHO
HaOMI0ATh B 33IAHHBI MOMEHT BPEMEHH
Bunumoe Bricora monroca Mupa HaJl TOPH30HTOM H €€ 3aBHCUMOCTB OT XapaKkTepucTuKa OTINIUTEIBHBIX 0COOCHHOCTEH CyTOYHOTO
bt P P paKTep yT
JBUKEHHUE 3BE3/1 HA reorpapuIecKoi IMUPOTH MecTa HaOmoAeHus. HeOecHbI MepranaH. JBIDKCHUSI 3B€37] Ha MOJII0CAX, 9KBATOPE U B CPEIHUX MIMPOTAX 3EeMIIH
2/4 DPasIHYHbBIX Kynemunanus ceerwit. OnpeneneHue reorpaduueckoid MMUpoTh M0
HU3MEPEHUIO BBICOTHI 3B€3]l B MOMEHT HX KyJIbMUHALIHH
reorpaUIecKux
IIMPOTax.
Buagumoe DKIMNTHKA U 30]IHaKalIbHbIe CO3Be3/1usl. HakIOH SKIUITUKH K XapakTepucTuka 0coOSHHOCTEH CyTOYHOro ABMKeHHs1 CONHIIA Ha
FOMYHOE IBHKEHUE HeOecHOMY 9kBaTopy. [Tonoxenune ConHIa Ha SKIMNTHKE B THA HOJTIOCAX, YKBATOPE M B CPETHUX IIUPOTaX 3eMIH
3/5 CoHIa. DKINITHKA PaBHOJICHCTBUI U COJHIECTOSHUN. VI3MEeHeHHe B TEYCHHE Toa
MPOJODKUTENBHOCTH AHS M HOUM Ha Pa3IMYHBIX reorpaduyeckux
LIHPOTaX
JBmwxkenue u passl Jlyna — Omwkaiiee k 3emie HeOECHOE TeJO, €€ eJMHCTBEHHBIN Nzyuenue ocHoBHBIX (a3 JIyHsl. Onncanue mopsaKa uX CMEHBI.
JlyHsl. 3aT™MeHus eCTeCTBeHHBIHN cnyTHUK. [lepron oOpamenust JIyHbl BOKPYT AHanu3 npudmH, Mo KoTopsiM JIyHa Beeraa obpaiieHa K 3emiie oaHOH
3eMJIM ¥ BOKPYT CBOCH OCH — CHICPUYECKHUH (3BE3THBIIN) MECHII. CTOPOHOM.
Comama u JIyHbL . -
4/6 CHHOIMYECKHI MeCsIIl — TEePHO]] MOJTHOM cMeHbI (a3 JIyHbI. Y caoBus Omnucanue B3aUMHOTO pacnonokenust 3emuu, Jlynsl 1 ConHIA B
HACTYIUICHUS COTHEYHBIX U JIYHHBIX 3aTMEHUHU. VX IepHOJUIHOCTS. MOMEHTHI 3aTMeHui. OObsCHEHHE PUYHH, O KOTOPbIM 3aTMeHus1 CoHIla
OJIHBIE, YacTHbIE M KoJbleoOpasubie 3atMennst CosHna. [lonHble u 1 JIyHBI HE IPOUCXOST KaXKABIH MECSILT
II § C IT Jy
yacTtHble 3aTMenust JIynbl. [IpenBbrancienne Oynynmx 3aTMSHHN
eMs U O0YHOE BpeMsl U ompeesieHre reorpaguaeckoi 1oaroTsl. YacoBble OJIrOTOBKA M MPE3eHTAaLUs COOOIIEHNsI 00 HCTOPHH KaJeHaapsl.
Bp T p p p 4 I p o 6 ucrop p
5/7 KaJeHIaph. mosica. MecTHOE 1 MOsICHOE, JIETHee U 3uMHee Bpems. Kanenaaps — AHanu3 HeoOXOTUMOCTH BBE/ICHHS YACOBBIX MOSICOB, BHCOKOCHBIX
cHCTeMa cUeTa AIMTEIBHBIX IPOMEXKYTKOB BpeMeHH. McTopus kajaeHaaps. | JeT ¥ HOBOTO KaJeHAapHOTO CTHIIA
BucokocHble rojibl. CTapblil B HOBBII CTHIIb
Ctpoenue ConnHeuHoii cucrembl (7 4acoB)
PaszButue I'eouentpuueckas cucrema mupa Apucrorens-IItonemes. Cucrema TloaroToBKa U MPe3eHTALMSI COOOIICHHUS O 3HAUCHUU OTKPBITHI
1/8 TIpeCTABICHHUIT O SMHIUKIOB U A depeHToB I 00bsicHeHus netiaeodpasHoro apmwxenns | Konepruka u [Nanunes s dopMupoBaHus HAYYHOH KapTHHBI MUPA.

CTPpOCHUU MHUDpaA.

mwianeT. Co3nanue KonepHUKOM remoneHTpuYecKoi CUCTEMbI MUpA.
Ponp [Manmnest B craHOBIIEHHMHM HOBOM CHCTEMBI MUPA

OObsiCHEHNE NEeTIIC00PA3HOTO ABMKEHHUS IUTAHET C UCTIOIb30BAHUEM
SMUIUKIOB U TUPPEpeHTOB




Koudurypamum

Buyrpennue u BHemHue ninaHetsl. Kondurypanuu ninaser:
IIPOTUBOCTOSIHUE U coeAuHenue. Ilepuoaudeckoe U3MEHEHHE YCIOBU

Omnucanve YCJIOBI/Iﬁ BUAUMOCTH IUIAHCT, HAXOAAIIUXCS B Pa3JINIHBIX
KOH(l)I/II‘ypaHI/IﬂX. Pemenue 3a/1a4 Ha BbIYUCJIICHUC 3BE3JHBIX IEPUOJ0OB

2/9 | mnaner. CHHOANYECKHIH
nepuos BUIMMOCTH BHYTPEHHUX M BHEIIHUX IU1aHeT. CBSI3b CHHOOMYECKOTO oOpalleHust BHyTPEHHUX M BHELIHUX IIaHET
) CHUJIEPUYECKOT0 (3BE3JHOT0) NEPUOJI0B O0pAIeHHs IUIAHET
3aKOHBI IBIKEHUSI Tpu 3axona Kemnnepa. Dmurc. Mi3MeHeHne CKOPOCTH IBHKEHUS Amnanu3 3akoHoB Keriepa, ux 3HaueHust 171 pa3BUTHS (PU3UKU 1
miagetr COHEYHOM IUTAHET 10 AU THYeCKUM opoutam. OTkpbiTHe KemnepoM 3ak0HOB acTpoHoMuu. Perienue 3a71a4 Ha BBIYKMCIICHUE PACCTOSHUI IIJIAHET OT
3/10 CHCTEMBI JBIDKCHUS TUTAaHET — BAYKHBIN IIAr Ha ITyTH CTAHOBJICHHS MEXAaHHKH. ConHlla Ha OCHOBE TPEThEro 3akoHa Kerurepa
’ Tperuii 3aKOH — OCHOBA I BBIYUCIICHUS! OTHOCUTEJIBHBIX PACCTOSHUN
wiaHet ot CosHua
Onpenenenue Pasmeps! 1 popma 3emuu. Tpuanrymsust. [opr30HTaTBHBINR Pemienue 3anau Ha BBIYKMCIICHUE PACCTOSIHAN U Pa3MEPOB OOBEKTOB
/ pacCTOSHMIA U pa3MepoB | apajliake. VrioBsie u nuHEHBIE pa3Mepsl Telx COTHEYHOW CUCTEMBI
4/11 o
ten B ConHeuHon
CHUCTEME.
[IpakTraeckas IInan ConneuHoit cucremsl B Maciitabe 1 cm k 30 MiIH KM ¢ IToctpoenue nnana CoaHe4HOH cUCTEMBI B IIPUHATOM MaciiTade ¢
5/12 | paboTa c mIaHOM YKa3aHHEM MOJIOKEHHS IIAHET Ha OPOHTAX COMTACHO JIAHHAIM } YKa3aHMH €M TIOJIOJKEHNS IUIaHeT Ha opOuTax. OupeieneHne BO3MOKHOCTH
CONHEYHOM CHCTEMEL «ITKOJBHOTO aCTPOHOMHUYECKOTO KAJICHAAPS» HA TEKYIIUi yd4eOHbIH To]] | MX HAOIIOMCHHS Ha 3aJAaHHYIO ATy
OTKpBITHE U TloaTBepxIeHNE CIPABEATMBOCTH 3aKOHA TATOTEHHUS [UTsl JIyHbBI 1 Pemenue 3anau Ha BeIuKMciaeHne Macchl wiaHeT. O0bsacHeHne
6/13 | mpuMeHeHue 3akona wiaHeT. Bo3myie Hus B 1BrkeHun tes1 ComHeyHol cucteMbl. OTKphITHE | MEXaHHW3Ma BOSHUKHOBEHUS BO3MYILICHHUN U PUIMBOB
BCEMUPHOTO TATOTEHHS! wianeTsl HenryH. Onpenenenne Maccsl HeOECHBIX Tesl. Macca u
" | mnorHocTh 3emin. [IpUIHMBEBI U OTIUBBI
JBmxeHue Bpewms crapra KA u TpackTopun nonera K IiianeTaM v JpyTuM IToaroroBka u npe3enTanus coodiienus o KA, uccnemyronmx
YICKYCCTBEHHBIX tenaM COJHEYHOH cucTeMbl. BrinoaHeHne MaHEBPOB, HEOOXOAUMBIX Uit | npupoay Ten CoTHeYHOH CHUCTEMBbI
7/14 | cryTHUKOB 1 MOCaKH Ha MOBEPXHOCTD IIAHETHI MM BEIXOJa Ha OPOUTY BOKPYT Hee
KOCMHUYECKUX
armapatoB (KA).

IIpupona Tes coiHedHO crcTeMBblI (8 YacoB)

Comnneunas
cHCTEMA KaK KOMILIEKC

l'unoresa o popmupoBanuu Beex Tea CONHEYHOW CHCTEMBI B
Tpolecce JUIMTENLHON 3BOJIIOLUH XOJIOAHOTO Ia30IbUIeBOro o0aka.

AHann3 OCHOBHBIX MTOJIO)KEHUH COBPEMEHHBIX MPEACTABICHUHA O
rpoucxoxaeHnu Tes COJHEYHOH CUCTEeMBbI

/15 TeJ1, NMEIONTHX 00TIee OOBsiCHEeHUE UX PUPOBI HA OCHOBE 3TOM TMIIOTE3bI
IPOUCXOXKICHHUE.
3emiist u JIyHa - Kpatkue cBenenus o nmpupoje 3eMian. Y CI0BUs HA TIOBEPXHOCTH Ha ocHoBe 3HaHuil U3 Kypca reorpaduu cCpaBHEHHE IPUPOJIBI 3eMIIn
JIBOMHAS ITaHeTa. Jlynb1. JIBa Ta JTyHHOW OBEPXHOCTH — MOPSI U MaTepuKH. [ opHl, ¢ npupojoii JIynel. OObsICHEHHE MPUYUHBI OTCYTCTBUS Y JIyHBI
Kpatepsl u apyrue Gopmsl penbeda. [Ipoueccs popMupoBaHus atMocdepsl. Onrcanne OCHOBHBIX ()OPM JTYHHOU MIOBEPXHOCTU M UX
2/16 nioBepxHocTH JIyHbI 1 ee penbeda. Pe3ynbrarsl ucciaeoBaHui, TIPOUCXOMKACHHS.
MPOBEACHHBIX ABTOMATHYECKUMH allapaTaMy ¥ aCTPOHABTaMH. IoaroroBka u npe3eHTanyst cooOmenus oo uccnenoBanusix JIyHsl,
Buyrtpennee crpoenue JIyHsl. XMMHU4ecKuii cOCTaB JIYHHBIX ITOPOJI. MIPOBE/ICHHBIX CPEACTBAMH KOCMOHABTUKHU
OO6Hapy>xenue Bojbl Ha JIyHe. [lepcniekTuBbl ocBoeHuUs JIyHBbI
JIBe rpyIimsl AHalin3 OCHOBHBIX XapaKTepUCTUK IUIaHeT. Pa3jienenue iaHeT rno AHanu3 TaOIMYHBIX TaHHBIX, IPU3HAKOB CXOJCTBA U pa3InYui
3/17 | nnamer. pasmepam, Macce U cpefHel iotHocTy. [naneTsl 3eMHOM IpyIITEl 1 M3y9aeMbIX 00BEKTOB, KJIaCCU(PUKAINI OOBEKTOB
IUIaHeThI-TUranThl. VX pasmuyust
[Mpupona rianeT CXO0ZCTBO BHYTPEHHETO CTPOCHHUS ¥ XUMUYECKOTO COCTaBa IIaHET Ha ocHoBe 3nanu# Gpusnueckux 3akOHOB OOBSCHEHHE SIBICHUH U
3eMHO# IPYIIIIBI 3eMHOU rpynnbl. Penbed noBepxHocTH. ByiakaHW3M U TEKTOHHUKA. MIPOLIECCOB, MPOUCXOAALIMX B aTMOoc(epax mianer. Onucanue u
MerteopuTHbie kKparepbl. OCOOCHHOCTH TEMIIEPaTypHBIX YCIOBUIT Ha CpaBHEHHE TIPUPOJIBI TUIAHET 3¢MHOM rpymmbl. OObsICHEHUE TPUYHH
4/18 Mepxkypun, Benepe u Mapce. Otinuuust coctaBa armocgepbl 3eMH OT CyLIeCTBYIOUINX pa3nnyuid. [loaroroBka u npeseHTanus cOOOLUIEHUs O

atmocdep Mapca u Benepsl. Ce30HHBIC U3MEHEHHS B aTMOC]epe U Ha
nioBepxHocTd Mapca. CocrosiHue BoJpl Ha Mapce B IpOIIUIOM U B
HacTosIee BpeMsl. DBOMIOIMS NpUPOb! u1aHeT. [Ioncku jXU3HH Ha

pe3ynbTaTax UCCIeIOBAaHUN TUTAHET 3€MHOU IPYIIIIBI




Mapce

Ypok-nucckycust

OOCyXIeHUE Pa3INYHBIX aCTIEKTOB IPOOJIEM, CBI3aHHBIX C

IToaroToBka ¥ Mmpe3eHTalus CooOIICHHs MO ATO# mpobdieme. Yyactue

5/19 | «ITapHHKOBEIi dhpekT: | CYUECTBOBAHNEM HAPHUKOBOrO s dexra u ero poar B GOPMHPOBAHUH U B IUCKYCCUH
TOJTB3a WM BPEA?» COXPaHEHUH YHUKAJIBHOM IPUPOIBI 3eMIIN
ITnaHeTBI-TUraHTEI, XHMMHYECKHIl COCTaB U BHYTPEHHEE CTPOCHHE IIAHCT-THIaHTOB. Ha ocHOBe 3HaHUI 3aKOHOB (PU3UKH OIHUCAHHE MPUPOJBI IIAHET-
¥IX CITyTHHKH M KOJIBIA. Hcrounuku sHeprum B HeApax miaHeT. OOmauHbIil TOKPOB U ruranToB. [IoArOTOBKa 1 Mpe3eHTaIMs COOOLIEHHS O HOBBIX pe3ysIbTaTax
6/20 aTMocdepHas MUPKyIsAnus. PasHooOpasue NpupoIbl CITyTHUKOB. HCCIIeIOBAaHUH ITAHET-TUTAHTOB, UX CITyTHHKOB H KOJICIl. AHAJIU3
CXO0ICTBO IPUPOJIBI CITyTHUKOB C IUTaHETaMU 3€MHOH rpymnmsl 1 JIyHOI. OTIpeeIIeHHS TIOHATHS «IUIAaHETa»
Hamnaue atmocdep y kpymHeinmx crryTHUKOB. CTpOeHHE U COCTaB
KOJIeI
Maisble Tena AcTepoupl TITaBHOTO 1osica. VIX pa3Mepsl U YHCICHHOCTh. Maible Ormycanue BHEITHETO BHJA aCTEPOUA0B U KoMeT. OObsCHEHHE
COHEYHO CHCTEMBI tena nosica Koitnepa. [lnyTon u apyrue kapaukoBsle uiaHeTsl. KomeTs. MPOLECCOB, MPOUCXOMSAIINX B KOMETE, IPH U3MEHEHUH €€ PACCTOSHHS OT
721 Hx crpoenue u cocta. OpOuThl koMeT. OOLIas YUCIEHHOCTb KOMET. ConHua.
KometHoe o6mako OopTa. ACTepouIHO-KOMETHAS ONTACHOCTh. Bo3- TToaroToBka M Mpe3eHTalus COOOIICHUs 0 crtoco0ax 0OHapYKEHHUS
MOYKHOCTH U CIIOCOOBI €€ TIPETOTBPAICHHS OIIACHBIX KOCMHUYECKUX 00BEKTOB U MPEIOTBPAIICHIUS HX CTOJIKHOBCHUS C
3emieit
MeTteopsl, OnuHouHbIe MeTeopsl. CkopocTH Betpeud ¢ 3emieil. Hebombmue Ha ocHOBe 3HaHUS 3aKOHOB (DH3UKH OIMCAHHE U OOBICHCHUE
/22 GOINTBI, METCOPHUTEL. Tena (MeTeopouibl). MeTeopHbIe MOTOKH, UX CBSI3b C KoMeTaMu. KpynHble | siBieHuil Meteopa u 6oauaa. [loaroroska cooOuieHns o najieHu Hanbosee

Tena. SIBnenue Gonuaa, mageHne Mereopura. Kimaccnguxkamus eTeopuros:
JKeJIe3HbIe, KAMEHHBIE, J)KeJIe30KaMeHHbIe

H3BECTHBIX METCOPUTOB

Coanile u 3Be31b1 (6 4acoB)

ComnHue: ero Hcrounuk sneprun CoHLA U 3BE3]] — TEPMOSJECPHbIE PEAKIIUHL. Ha ocHoBe 3HanMil u3HUECKUX 3aKOHOB OIUCAHKUE U OOBSICHEHUE
1/23 | cocTaB u BHYTpeHHee IMepenoc snepruu BHyTpu Comnnna. Ctpoenue ero arMocdepsl. ABIEHNUH U TIpolieccoB, Habmoaaemeix Ha Connie. Onucanue NPoOIEcCoB,
CTpOCHHE. I'panynsanus. Conneunas kopoHa. OOHapyKeHHE OTOKA COJTHEYHBIX MIPOUCXOAIIUX IIPH TEPMOSIEPHBIX PEAKIUAX IPOTOH-IIPOTOHHOTO LUK
HEHTPHHO. 3HAYSHUE ITOTO OTKPHITHS Il PU3HUKU U acTPOPU3UKH
CosnHeuHas IIposiBieHUs COTHEYHON aKTUBHOCTH: COJIHEUHbIE ITHA, Ha ocHoBe 3HaHui1 0 ma3me, NOITY4YEHHBIX B Kypce (QU3HKH,
AKTUBHOCTD U €6 HpOTyOepaHIIbl, BCIIBIIIKH, KOPOHAIBHBIE BEIOPOCH Macchl. [loToku omnucaHue 00pa3oBaHus MATEH, IPOTYOEPaHIEB U APYTUX MPOSBICHUIH
2/24 | BrusHEE Ha 3eMimo. COJIHEYHOI! M1a3Mbl. IX BIHsHUE HA COCTOSIHUE MarHUTOC(HEpbl 3eMIIH. COJIHEUHOH aKTUBHOCTU. XapaKTepUCTHUKA IIPOLIECCOB COTHEUHON
MarauTHbIe OypH, IOJSIPHBIE CUSHUA M APYTHe TeopU3NIECKHe SBICHUS, | aKTUBHOCTH M MEXaHM3Ma UX BIIMSHUS Ha 3eMITIO
BJIUSIOLINE HA PaJUOCBsI3b, COOU B JIMHUAX dIeKTponepenadu. [lepuon
M3MEHEHUsI COJTHEYHON aKTHBHOCTH
dusnyeckas 3Be3a — OPUPOHBIH TepMOsIepHblii peakTop. CBETUMOCTD Omnpenenenue NOHATUS «3Be3a». YKa3aHHE I0JI0KEHHS 3B€3] Ha
IPHPOJIA 3BE3L. 3Be3bl. MHOTOOOpa3sue Mupa 3Be3.. VX criekTpanbHas Kiaccudukamnms. JarpaMMe «CHEKTP — CBETUMOCTEY COTJIACHO UX XapaKTEPHUCTHKAM.
3/25 3Be3bI-TUTaHThI U 3BE3bI-KapiIuKu. JluarpamMmma «crexrp — AHalu3 OCHOBHBIX IPYIIIT AXArPaMMBbl
CBETUMOCTbY. JIBOMHBIE U KpaTHbIE 3B€3/Ibl. 3BE3HbIE CKOIICHUS. X
COCTaB M BO3pacT
[lepemeHHbIC U Ledeunbl — npupogHble aBTOKOJIE0ATENbHBIE CUCTEMBI. Ha ocHoBe 3HaHuii no ¢uzuke onucanue nynascanuu uehens Kak
HECTaI[MOHAPHBIE 3aBUCHMOCTB «IIEPHOJ — CBETHMOCTHY». 3aTMEHHO-IBOMHBIC 3BE3/IBI. aBTO-KoJeOaTebHOTO Npouecca. [ToaroToBka coobmenns o cnocobax
4/26 3BE3JIBI Benbimky HoBbIX — sIBIEHHE B TECHBIX CHCTEMAaX JIBOMHBIX 3BE3/. 0OHapyXEeHHUS «IK30ILIAHET» U IOJIyYEHHBIX pe3yJbTaTax
) OTKpBITHE «IK30IUIAHET» — IUIAaHET M IIAHETHBIX CHCTEM BOKPYT IPYTHX
3BE3]1
DBOJIIOLMS 3BE3I. 3aBHCHMOCTH CKOPOCTH U IIPOJODKUTEIILHOCTH BOIOIMHN 3BE31 OT Ha ocHoBe 3naHuii 110 ()U3HMKE OLIEHKA BPEMEHH CBEUEHHS 3BE31bI [0
5/27 ux Macchl. Benbinka CBEpXHOBOM — B3pbIB 3B€3/1bl B KOHIIE €€ U3BECTHOI Macce 3aIacoB BOJOPOA; AJIsl ONUCAHHs IPUPOIbl 00BEKTOB Ha
sBorolH. KoHeuHsle cTamuy )KU3HH 3Be3/1: Oeble KapiIuKH, KOHEYHOH CTaJuu SBOJIIOLNH 3BE3]
HEHTpOHHBIE 3Be3/1bl (IIyJIbCAPbI), YEPHBIE ABIPHI
[IpoBepounas IIpoBepounast pabora mo Temam: «Ctpoenue COTHEIHOH CUCTEMBI», TToaroToBka K MPOBEPOYHOM paboTe.
6/28 | pa6ora «ConHue u «IIpupona ten ConHeuHoi cucteMsly, « CoNHIE U 3BE3bD» IToBTopenue:

ConHeyHast CHCTEMAY.

—OCHOBHBIX BOIIPOCOB TEM,




—Cc1oco00B peleHus 3a1a4;
—TMPUEMOB NPAKTUIECKON paboThI ¢ m1aHOM COTHEYHOM CHCTEMBI

CTtpoeHue u 3BOJIIONHS BeeJIeHHO# (5 yacoB)

Hama I'amakTuka.

Pasmeps! u crpoenue 'anaktuku. Pacnionoxxenue u 1BHXeHUe
Counnia. [Tnockas u cepudeckas noacucteMs ['anaktuku. Snpo u

Onwucanue cTpoeHus u cTpykTypsl ['anakruku. Vzyuenne o0beKToB
TUIOCKOH U cepudeckoii noacucteM. [IoAroroBka cOOOLICHUS O Pa3BUTHH

1129 cnupaibHble pykasa ['anaktuku. Bpamenue ['anaktuku u npobiema uccieoBaHuii [anakTuku
«CKPBITOH Macch»
Hama I'ajmakTuka. Panuounsnyuenue mex3Be3qHoro Bemecta. Ero cocras. Obmactu Ha ocHoBe 3HaHuii Mo puznke 0ObICHEHNE Pa3IMYHBIX MEXaHU3MOB
2/30 3Be37000pa3oBanusl. OOHapy)KEHHE CIOKHBIX OPTAaHUYECKUX MOJIEKYJI. pamuomsnydenust. Onucanue npouecca GOpMUPOBAHMUS 3BE3] U3
B3auMocBsi3b 3Be3/1 M MEX3Be3AHOM cpepl. [InaneTapHble TYMaHHOCTH — | XOJIOJHBIX Ia30IbLIEBBIX 00JIAKOB
OCTaTKy BenbleK CBEPXHOBBIX 3BE3]L
Jpyrue 3Be3aHbIC CriupanbHele, 3JUTMITHYECKUE U HeTPaBUIIbHbIE rajlakTUKH. 1X Onpenesnenue TUNOB ranakTuk. [loaroroBka coodbuieHns o Hanboee
CHCTEMBI — TATAKTHKH. OTJIMYUTEIbHBIE 0COOCHHOCTH, Pa3Mephl, Macca, KOJIMYECTBO 3BE3 L. MHTEPECHBIX UCCIEA0BAHMAX IaJIaKTHK, KBA3apOB U IPYTHUX AaJeKuX 00b-
3/31 CBepxMacCUBHbBIE YepHBIE ABIPHI B spax rajakTuk. KBazapsl u EKTOB
panuoranakTuky. B3anMozericTByromue ranakTuku. CKOIUIEHNS U
CBEPXCKOIICHHS T'AJIAKTHK
Kocmommorus O6was Teopust otHocuTenbHOCTH. CranmoHapHas Beenennas A. IIpumenenune npunuuna Jlorepa aisi 0ObsICHEHUS «KPACHOTO
Havana XX Beka. Oiinmreiina. BeiBog A. A. @puamana o HecTannoHapHocTH Beenennoi. MEIICHU Y.
4/32 «KpacHoe cMeneHre» B ClIEKTpax rajakTUK M 3aKoH Xab0ia. IToxroroBka cooOmieHus o gesirenbHocTH Xab01a u @puamana.
Pacumpenue Bcenennoi mponcxoauT 0AHOPOAHO M H30TPOITHO Jloka3aTesnbCTBO CpaBeIMBOCTH 3aKOHA Xa00J1a 11 HaOJroaress,
PAacIOIOKEHHOTO B JIIOOOH rajlakTHKe
OCHOBBI T'unoreza I'. A. I'amoBa o ropsiuem Havase Beenennoii, ee TToaroToBka u mpe3eHTanus CoOOIICHHs O esTeNbHOCTH ['aMoBa 1
COBPEMEHHOI o0ocHOBaHUE U TOATBEpKAeHUE. PenukToBoe n3nydenue. Teopus naypeatoB HobGeneBckoii nmpemuu 1o ¢usnke 3a paboThl 10 KOCMOJIOTUI
5/33 KOCMOIOLHIL Bonbimoro B3peiBa. O6pazoBaHUe XUMUYECKHX DIIEMEHTOB.

DopMHUPOBaHUE IaTaKTHK U 3Be3]l. Y CKOpeHUe paciiupeHus BeeneHHOM.
«TeMHas 3HEprus» ¥ aHTUTATOTEHHE

7Ku3Hb M pa3yMm Bo BeesieHHOi (1 gac)

1/34

Ypok —
KoH(pepeHus
«OIUHOKA 11 MBI BO
Bcenennoii?»

TIpobnema cyiecTBOBaHUS KU3HHM BHE 3eMITH. Y CIIOBHS,
HEOO0XOIUMBIE JUIs Pa3BUTHS KU3HU. IIOMCKH XKHU3HH Ha IIaHETax
Comnreynoit cucteMsl. CII0KHBIE OPTaHUIECKHE COeTMHEHHS B KOCMOCE.
CoBpeMeHHbIE BO3MO)XHOCTH PaIMOACTPOHOMHUU M KOCMOHABTUKH ISt
CBSI3U C JIPYTUMH IUBHIH3AIMAMU. [[1aHEeTHBIE CHCTEMBI Y IPYTHX 3BE3/I.
YenoBeuecTBO 3asBIISIET O CBOEM CYLIECTBOBAHUH

IoaroroBka u Ipe3eHTaLHsI COOOIIEHNUS O COBPEMEHHOM COCTOSTHUI
Hay4HbIX MCCIIE0BaHU 10 MpobieMe CyIecTBOBaHHUS BHE3EMHOM KH3HU
BO BceneHHo#. YyacTue B TUCKYCCHH IO 3TOM mpodiieme




3. KanengapHo-TeMaTH4ecKkoe VIAHUPOBAHHE
11 kaacc (33 yaca, 1 yac B HeeJ110)

Haspanne I[Inanupyemble pe3yJibTaThbl

Ne pa3nesnoB Jlara Jlara

n/n Tema pasznesio 0 IJIaHy dakr.

Tema ypokos JIMYHOCTHBIE MeTanpeaMeTHbIe IIpenmeTHbIe
AcCTpoHOMHUS, €e 3HAYEHHE H CBA3b ¢ APyrumMu Haykamu (1 gac)

[Ipenmer dbopmupoBanue (bopMynupoBaTh BHIBOJIBI BOCIPOU3BOJUTH CBEJICHUS 11O
aCTPOHOMHUH. MOJIOKHUTETIHLHOTO OTHOIICHUS K | U 3aKJIIOUEHUS HCTOPUU Pa3BUTHS aCTPOHOMUH, €€
Ha6monenns — POCCHUICKON aCTPOHOMHUYECKOU KJ1accuuImpoBarh CBS3SIX C UBMKON M MaTeMaTHKON
OCHOBA aCTPOHOMHUHU | HayKe 0O0BEKTHI HCCIIEJOBAHUS, MCIIOJIb30BATh MOJTyYCHHBIC

11 dbopmupoBanue CTPYKTYpUPOBATh U3Y4YaeMbIi | paHee 3HaHUS Ui O0bICHEHUS

yOeKJIEHHOCTH B BO3MOYKHOCTH | MaTepual YCTPOICTBA U MIPUHIIHUIIA PAOOTHI
MO3HAHUS 3aKOHOB MPUPOABI 1 TeJecKona
WX HCIIOJIb30BaHUS Ha OJIaro
pa3BUTHS YEITOBEYECKOM
[IUBUJIA3AIIT
IIpakTnyeckne 0OCHOBBI ACTPOHOMHHU (5 4acoB)

172 3Be3/bI U dbopmMHpoBaHUE YMEHHS BBIIIOJIHATH BOCIIPOU3BOJUTH OIPEAEICHUS
co3Be3ausi. HeOecHble | ynpaBiisiTh CBOEH MO03HABATENbHbIE U TEPMHUHOB U MOHATUN: CO3BE3/INE;
KOOPJHATHI. MO3HABATEIBHOMN MPAKTUYECKHE 3a/IaHUs OpHUEHTAIIVS HA MECTHOCTH.
3Be3HbIE KAPTHI. JEeSITEIbHOCTBIO,

OTBETCTBEHHOTO OTHOIICHUS K
YUEHUIO

2/3 Bunumoe ¢dopmupoBaHue HAXOJUTh MPoOIIeMy BOCIIPOU3BOJUTH
JBUKEHHE 3BE3]] Ha MO3HABATEJIbHON U UCCJIEIOBAHMUSI, CTABUTh TOPU30HTAIIBHYIO U SKBAaTOPHAIILHYIO
pa3IMYHBIX WH(POPMALIMOHHON KYIIBTYPhI BOTIPOCHI, BBIJIBUTATh CUCTEMBI KOOP/IMHAT;
reorpaduyeckux TUIOTE3Y, peaiarath UMETh NPEJICTaBICHUE O
IPOTaX. ATbTePHATUBHBIC CIIOCOOBI MOJIBMKHOM KapTe 3Be3HOTO HeOa;

pemieHust mpoOJIeMbl U O0OBSACHSTH HAOJIOTaeMbIe
BBIOMpATh M3 HUX Hauboee HEBOOPYKEHHBIM TJIa30M JBUKCHHUS
3 PeKTUBHBIH, 3BE3]1 HA PA3IUYHBIX TeorpapuuecKkux
IPOTAX
3/4 Buaumoe dbopmupoBaHme aHaJIM3UPOBATH BOCHPOU3BOIUTH ONPEICTCHUS

TOJUYHOE IBMKEHUE
CounHira. OKJINNTHKA.

MO3HABATEIBLHON U
UH(GOPMALIMOHHON KYJIBbTYPHI, B
TOM YHUCJIC HABBIKOB
CaMOCTOSTEIILHON PabOThI C

HaGJIIOIIaeMBIG SIBJICHUSA U
OOBACHATH IIPUYHUHBI UX
BO3HHUKHOBCHU A

TEPMHUHOB U TIOHSTHIA: BRICOTA U

kynbMuHaIMS CoJTHITA, SKITUTITHKA;
00BSACHATH HAOIIOJAaEMBIE

HEBOOPY)KEHHBIM TJIa30M JBUKCHHUS




KHUTaMH U TEXHUYECKUMHU
cpeacTBamMu MHOOPMAITMOHHBIX
TEXHOJIOTUH

CounHla Ha pa3IuYHbIX
reorpaduYECKUX MIUPOTAX

4/5 JBxenue u dbopmupoBanue aHAIN3UPOBAThH O0BSCHATH HAOTIOJaeMbIe
¢a3zbl JIyHbL MO3HABATEJIbHON U Ha0It01aeMble SIBICHUS U HEBOOPY>KEHHBIM IJ1a30M JABH)XCHUE U
3armenus ConHIa ¥ | ”HPOPMAITMOHHOHN KYIbTYPBI OOBSICHSTH MPUINHBI UX ¢a3zbl JIyHBI, MPUYUHBI 3aTMEHUI
JlyHbI. BO3HUKHOBEHHS Jlynbr n ConHia

5/6 Bpewms u dbopmupoBanue TOTOBUTH COOOIIEHUS U BOCITPOU3BOJIUTH ONPEICICHUS
KaJIeHAapb. MO3HABATEIbHON U MIpEe3eHTAINH C TEPMHUHOB U MOHATUNA: MECTHOE,

WH(POPMALIMOHHON KYIBTYpPhI MCIOJIb30BAaHUEM MAaTEepUaloOB, | MOSICHOE, JIETHEE M 3UMHEE BpEMSI;
noJiyueHHbIX u3 HTepHera u OOBSICHATH HEOOXOAUMOCTh
JIPYTUX UCTOYHHKOB BBEJICHUS] BUCOKOCHBIX JIET © HOBOTO
KaJIEHJAapHOTO CTHUJIS;
OTIPEETISATH BPEMsI 110
PACITOJIOKEHHUIO CBETHII Ha HEOe
Crpoenue CotHeuHo# cucteMbl (7 yacoB)

1/7 PazBurue dbopmupoBaHme KJ1accuuImpoBarh BOCITPOM3BOJUTH UCTOPUUCCKUE
MPEJCTaBICHUN O MO3HABATEIHHON U OOBEKTHI UCCIICIOBAHUS, CBE/ICHHS O CTAHOBJICHUH U Pa3BUTUU
CTPOCHHH MHpA. MH(GOPMALIMOHHON KYJIBbTYPhI, B | CTPYKTYpUPOBATh U3y4aeMblil | TeIMOLEHTPHUECKON CUCTEMBI MUPa

TOM YHUCJIC HABBIKOB Matepuan, GopMyIupoBaTh
CaMOCTOSITENIbHOI paboTHI ¢ BBIBOJIbI M 3aKTIOYCHHUS
KHUTAaMU ¥ TEXHUYECKHUMHU

cpencTBaMu MHGOPMAITMOHHBIX

TEXHOJIOTHI

2/8 Konduryparmm dbopmupoBaHue Ha MIPaKTHUKE BOCITPOM3BOJIUTH OTIPEICTICHUS
TUTaHET. MO3HABATEIHHON U MOJIb30BAaThCSI OCHOBHBIMU TEPMHUHOB U TIOHATHUN: KOH(PUTYpAITHSI
Cunoanveckuit HH()OPMAITMOHHOW KYJIbTYPHI JIOTUYECKUMU TTPUEMAMH, MJIAHET, CAHOANYECKUIN 1
NEPHUOJ. METOAaMHU HaOII0IeHUs, CHJICPUYECKHI MepHO/Ibl 0OpaleHHs

MOJIETTUPOBAHUS, MBICTICHHOTO | IJIaHET
IKCIIEPUMEHTA,
MIPOTHO3HPOBAHUS
3/9 3aKoHbI ¢dopmupoBaHue Ha IIPaKTHUKE BOCIIPOU3BOJUTH ONPEIEICHUS
JBUKEHUS TJTAHET yOeXAEHHOCTH B BO3SMOKHOCTH | MOJIb30BAThCS OCHOBHBIMU TEPMHUHOB U MOHATHUH:
CoJIHEUHOM CUCTEMBI. | TIO3HAHUS 3aKOHOB MIPUPOJIBI U JIOTUYECKUMHU IPUEMaMH, ACTPOHOMUYECKAs CIUHUIIA;
UX HCIIOJIb30BaHUS Ha OJ1aro METOJIaMU MBICJIEHHOTO (bopMynUpOBaTh 3aKOHBI
Pa3BHUTHUS YEIIOBEYECKOU IKCIIEPUMEHTA Kemnepa, onpenensts Macchl TUIAHET
[IUBUJIA3AITUN Ha OCHOBE TPEThETO (YTOUHEHHOTO)
3akoHa Kermepa
4/10 Onpenenenue dbopmupoBaHme BBITIOJIHATH BOCHPOU3BOJIUTH ONPEICTCHUS

pacCTOsAHUN U

O3HABaTEJILHOU U

IIO3HaBaTCJIIBbHBIC U

TEPMUHOB U ITOHSATUMN:




pa3MepoB Ten B WH(POPMAIIMOHHON KYJIBTYPHI, B | IPAKTUYECKHE 3a/1aHUs TOPU30HTANILHBIN Mapaiiakc,

ConHeyHOM cucTeME. | TOM YHCIIE HABBIKOB U3BJIEKaTh HH(OPMALIMIO | YTIIOBBIE pa3Mepbl 00bEKTa;
CaMOCTOSITENILHOM pabOTHI ¢ U3 Pa3IMYHbIX UCTOYHUKOB H BBIYHCIIATH PACCTOSIHUE 10
KHUTaMU U TEXHUYECKUMHU KPUTHYECKH €€ OLICHUBATh IUTAHET MO0 TOPU3OHTAIILHOMY
cpencTBaMu MHGOPMAITMOHHBIX MapajuIakcy, a kX pa3Mepsl 1mo
TEXHOJIOTHIl YTJIOBBIM pa3MepaM U PACCTOSTHUIO;

5/11 [IpakTnueckas OpraHu3aIus dopmyIUpOBaTh BOCHPOU3BOJIUTH ONPEICTCHUS
pabota ¢ mIaHoM I[eJICHANIPaBICHHON npo0yieMy Hccle0BaHus U TEPMHUHOB U TIOHATHUH.
ConHEeYHOM CUCTEeMBI. | TIO3HABATEILHOM JCSITEIPHOCTH B | M3BJIEKATh HH(OPMAITIIO

X0JIe MPAKTHYECKON PabOTHI

6/12 OTkphITHE U dbopmupoBaHHe BBITIOJTHSITh OMHCHIBATh OCOOCHHOCTH
MPUMEHECHHE 3aKOHA | TIO3HABATEILHOU U MO3HABATENIbHBIE U neukeHust Tel COTHEYHON CHCTEMBI
BCEMUPHOTO MHGOPMALIMOHHON KYJIbTYpbI MPaKTUYECKHE 3a/1aHus MO ICMCTBUEM CUJI TATOTEHUS T10
TATOTCHUS. opOHTaM ¢ pa3IUYHBIM

SKCLEHTPUCUTETOM;

OOBSICHSITH IPUIUHBI
BO3HUKHOBEHUS MTPUJIMBOB Ha 3emiie
Y BO3MYILIEHUH B ABM)KCHUU TEJ
ConHEYHOM CHCTEMBEI;

XapaKTepu30BaTh 0COOCHHOCTH
JBUKEHHSI © MAHEBPOB KOCMUYECKUX
anmapaToB JIS HCCIEAOBAHUS T
COJHEYHOU CHCTEMBI.

7/13 JiBrxeHue dbopmMHpOBaHUE YMEHHS KJIaccu(puIpoBaTh IIPUMEHSTH IPHOOPETEHHBIE
HCKYCCTBEHHBIX YIPaBISATh CBOEH 00BEKTHI HCCIIEI0BAHUS, 3HAHUA U YMEHUSA MPU U3YyUCHUH
CIIyTHUKOB U MO3HABATEIILHON NEATEIHHOCTRIO | CTPYKTYPHPOBATH ACTPOHOMUM JJIsl PEIICHUS
KOCMHUYECKHX M3y4aeMblil MaTepuall, MPAKTUYECKUX 3a]1a4,
annaparos (KA). apryMEHTUPOBAaTh CBOIO BCTPEYAIONIUXCS KaK B y4eOHOM

MO3UIHIO0, GOPMYITUPOBATH MPAaKTUKE, TaK U B IOBCEAHEBHON
BBIBOJIbI U 3aKJTFOUCHUS, YeII0OBEYECKON KU3HU
IIpupoaa Tena cosiHeuHOM cucTeMbl (8 4acoB)

1/14 Connevnas dbopMHUpOBaHHE YMEHUS BBITIOJTHSITh dhopmynupoBaTh U
cUCTeMa Kak YIIPaBISATH CBOCH MO3HABATENIbHBIE U 000CHOBBIBATH OCHOBHBIE TIOJIOKEHUS
KOMIUIEKC Tell, MO03HABATEIbHOMN MPaKTUYECKHE 3a/1aHus COBPEMEHHOM rUMoTe3bl O
UMEIOIUX ob1ee JeSITeTTbHOCTBIO, dbopmupoBanuu Beex Ten ComHeIHOH
MIPOUCXOXKICHHUE. OTBETCTBEHHOT'O OTHOIIIEHUS K CUCTEMBI U3 €IMHOT0 T'a30IbLIEBOTO

YUYEHHIO o0naka;

OTIpEAEIATh MOHATHUS:

ConHeyHas cUCTEMa, IIaHEeTa;




O0OBSACHATH MEXAHU3M
nmapHUKOBOTO 3(dekra u ero
3HaueHue A7 GOPMUPOBAHUS U
COXPAHCHHUS YHHKAIBHON TPUPOIBI
Semin

2/15 3emuis u Jlyna - ¢dopmupoBaHue HAXOJAUTh MPoOIIeMy OIIPEAEIATh U pa3InyaTh
NIBOMHAsI MJIaHETAa. MO3HABATEJIbHON U UCCJIEIOBaHUSI, CTABUTh MOHSTHSL: TJIAHETA, €€ CITyTHUKH;
UH(POPMALIMOHHON KYIbTYpPHI, BOTIPOCHI, BBIJIBUTATh OIMMUCHIBAThH Tpupoy JIyHbI 1
dbopmupoBanue TUIOTE3Y, peaarath OOBSACHATH MPUYUHBI €€ OTJIIMYHUS OT
MOJIOKUTETHHOTO OTHOIICHUS K JIbTEPHATUBHBIE CITOCOOBI 3emiu
PpOCCHIICKOM aCTPOHOMHYECKOI penieHust mpoOJIeMbl U
HayKe BBIOMpATh U3 HUX Haubosee
3 PeKTUBHBIH,
KIIACCU(PUITUPOBATH OOBEKTHI
UCCJIEIOBAHUS,
CTPYKTYypUPOBATh
M3y4aeMblil MaTepua,
apryMEeHTHPOBATH CBOIO
NO3HILINIO, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHHUS;
3/16 JIBe rpymnmsl dbopMupoBanue BBINIOJIHATH MEPEUYNCIATH CYIIECTBEHHbBIE
TUTaHET. MO3HABATEIbHON U MO3HABATENbHbIE U pa3auyuus NPUPOABI IBYX FPYII
WH(POPMALIMOHHON KYIbTYpPHI, MPAKTUIECKHE 3a/IaHUs TUTAHET U OOBSICHATH MPUIHHBI UX
BO3HHUKHOBEHUS
4/17 [Tpupona rmianer dbopMUpOBaHHE YMECHHUS BBITIONTHSATh OTIPECIISATh TOHATHS: TJIAHETHI
3€MHOM TPYIIIbI YOPaBJATh CBOEH MO3HABATEJIbHBIE U 3€MHOM T'PYIIIbI;
MO3HABATEIBHOMN MPAKTUIECKHE 3a/IaHuUs MIPOBOANTH CPABHEHHE
JEATEIIbHOCTBIO, Mepxkypusi, Benepsl 1 Mapca ¢
OTBETCTBEHHOTO OTHOIICHUS K 3emJieii o penbedy NOBEPXHOCTHU U
YUEHUIO coctaBy atMoc¢ep, yKa3blBaTh CIIE/IbI
HBOJIIOIIMOHHBIX U3MEHEHUH MPUPOIBI
ATHUX TUIAHET
5/18 Ypok-aucckycus dbopMUpOBaHHE YMECHHUS BBITIOJIHSTh MPUMEHSITh IPUOOPETEHHBIC

«ITapHUKOBBII
a¢dekT: monp3a uin
Bpen?»

HAXOJUTh aJICKBATHBIEC CIIOCOOBI
TIOBE/ICHHSI, B3aUMO/ICHCTBUS U
COTPYAHHYECTBA B IPOIIECCe
yueOHOi1 1 BHEYy4eOHOU
JeSATEeIBHOCTH, MPOSIBISITH
YB2XHUTEJIHFHOE OTHOIICHHE K

IIO3HABaTCJIbHBIC U
MPAKTUYCCKUC 3aJaHUSA

3HAHUA U YMEHUSA MPU U3YyUCHUH
ACTPOHOMUU JIsI PEILICHUs

W3BJIEKaTh HH(OpMAIIHIO
U3 pa3JIMYHbIX HCTOYHUKOB 1
KPUTHYECKH €€ OICHHBATh

IIPAaKTUYECKUX 3a/1ad,
BCTPEYAIONIUXCS KaK B y4eOHOM
IIPAaKTHUKE, TAK U B IOBCEAHEBHOM
YEJIOBEUECKOU KU3HU




MHEHHUIO ONIOHEHTA B X0JI€
00CYXICHUS CITOPHBIX
po0JIeM HayKH.

6/19 [InanersI- ¢dopmupoBaHue KJIaccu(puIpoBaTh OIHUCHIBATh XapaKTEPHbIE
TUTaHTBI, UX MO3HABATEJIbHON U 00BEKTHI HCCIIEI0BAHUS, 0COOEHHOCTH MPUPOJIbI TUIAHET-
CIYTHUKH U KOJbIIA. | HHPOPMAIIMOHHOUN KYIbTYPHI; CTPYKTYpPUPOBATh TUTAHTOB, X CITyTHUKOB M KOJIEI]

dbopmupoBanue M3y4aeMblil MaTepual,
MI0JIO’KUTEIBHOIO OTHOIIEHUS K apryMeHTHpOBATh CBOIO
PpOCCHIICKON aCTPOHOMHYECKOI MO3UIINIO, (POPMYITHPOBATH
HayKe BBIBOJIbl U 3aKJIFOUYEHHUS;

7/20 Mannsle Tena (dbopmMHpoBaHUE YMEHHS BBITIOJIHATh OMpENENATh U Pa3IndaTh

ConHeyHOM CUCTEMBI | YIPABISATH CBOEH MO03HABATENbHbIE U MOHSITHSI: MaJIble TeJa, aCTEPOUIbI,

II03HABATEJIbHON MPaKTUYECKUE 3aJaHus MJIaHEThI-KapJIUKH, KOMETHI,

JESITEIbHOCTBIO, METEOPOU/IbI, METEOPHI, OOTHIBI,

OTBETCTBEHHOT'O OTHOILIEHUS K METEOPUTBHI;

YUEHUIO -XapaKTepHU30BaTh MPUPOIY
ManbIX Tea COTHEYHON CUCTEMBI U
OOBSCHATH MPUYNHBI UX
3HAUYUTEJIbHBIX pa3Inyui

8/21 Merteopsl, dbopMHUpOBaHHE YMEHUS Ha MPAKTUKE ONPEACIISITh U Pa3inyaTh

00JIHIBI, METCOPHTHI.

YIIPABJIATH CBOECH
MTO3HABATEJIbHON
JeATETbHOCTBIO,
OTBETCTBEHHOT'O OTHOIIECHHUE K
YYEHHIO, TOTOBHOCTh U
CIIOCOOHOCTH K CAMOPa3BUTHIO U
caM000pa30BaHUIO, a TAKKE
OCO3HAaHHOMY MTOCTPOEHHUIO
VHIUBUYAIBHON
00pa30BaTeNbHOM 1eATeTbHOCTH
Ha OCHOBE YCTOMYMBBIX
MO3HABATEJIbHBIX HHTEPECOB.

ITIOJIB30BAThCsI OCHOBHBIMHU
JIOTHYECKHUMU

HpI/IeMaMI/I, MeTogaMu
HaOIOIEHNS,
MOI[CHI/IpOBaHI/IH, MBICJICHHOT' O
IKCIIEPUMECHTA.

TIOHSITHSI: METE€OPHI, OOTUIBI,
METEOPHUTHI;

OIHCHIBATH SBJICHUS METEOpa U
0omua, 0OBSICHATH MPOIIECCHI,
KOTOPBIE IPOUCXOJIAT TPU ABUKCHUN
TeJ, BICTAIONINX B aTMochepy
IJIAHETBI C KOCMUYECKOM CKOPOCTBIO;

OIUCHIBATH TIOCIICCTBHUS
nafeHust Ha 3eMITI0 KPYITHBIX
METEOpPHUTOB;

OOBSICHATH CYIIHOCTh
acTEepPOUTHO-KOMETHON OMaCHOCTH,
BO3MOYXHOCTH U CIIOCOOBI €¢
NPEJOTBPAIICHHS.

Couanue u 3Be31bl (6 4acoB)

1/22

CounHite: ero
COCTaB M BHYTPEHHEE
CTpPOCHHE.

dbopmupoBaHue
MMO3HaBaTCILHOM 1
WH()OPMAITMOHHON KYJIBTYPHI, B
TOM YHCJIC HABBIKOB

BBIIIOJIHATH
IIO3HAaBaTCJIbHBIC U
IMPAKTUYCCKUEC 3aJaHUA

OTIPEACTSATH M Pa3IyaTh
IIOHATHUA: 3BE€34a, MOACIIb 3BC3bI,
CBETUMOCTB;

XapakTepu3oBaTh (prusnyeckoe




CaMOCTOSITENIbHOM PabOTHI €
KHUTAMH ¥ TEXHUYECKUMHU
cpeAcTBaMu HH(POPMALTMOHHBIX
TEXHOJIOTUI

coctosiHuE BeniectBa COJIHIIA U 3BE3]]
Y UCTOYHHMKH UX SHEPTHH;

OIMHCHIBATh BHYTPCHHEE
ctpoenue CoJiHIIa U CTTOCOOBI
nepeayn SHEPTUU U3 IEHTPa K
MMOBEPXHOCTH;

O0OBSACHATH MEXAHU3M
BO3HMKHOBeHUS Ha CoJIHIIE
TpaHyISLUU U TSTEH,

OITMCBLIBATH HAOJIIOJaeMbIE
MIPOSIBIICHUS] COTHEYHON aKTUBHOCTH
W UX BIUSHHAE Ha 3EMITIO

2/23 ConHeunas dbopmupoBaHHe BBITOJIHATH ONPEACIISITh U pa3inyaTh
AKTUBHOCTbH U €€ [I03HABATEJIbHON U [I03HABATEJIbHBIE U MIOHSITHSI: CBETUMOCTb, MapCeK,
BIIMSIHUE HA 3E€MIIIO. MH(GOPMALIMOHHON KYJIbTYpHI; MIPAaKTUYECKUE 3aJaHUs CBETOBOM TOJ;

dbopmupoBanue BBIYUCIIATH PACCTOSHUE 10 3BE3]
MOJIOKUTEIBHOTO OTHOLIEHUS K 10 TOAUYHOMY NapaJlIaKcy;
POCCHIICKON aCTPOHOMHYECKOMN Ha3bIBaTb OCHOBHBIE
HayKe OTJIMYUTEIbHBIE OCOOCHHOCTH 3BE3]1
Pa3IMYHBIX MTOCJIEN0BATEIBHOCTEN HA
JMarpaMMe «CIEKTP—CBETHUMOCTbY;
3/24 dusnyeckas ¢dopmupoBaHue KJIaccu(puIpoBaTh CpPaBHMBATh MOJEIH Pa3INIHBIX
MIPUPOJIA 3BE3L. MIO3HABATEJIbHOU U 00BEKTHI HCCIIEI0BAHUS, THIIOB 3Be3]1 ¢ Mozenbio ConHIa;
WH(POPMAIIMOHHON KYIIBTYPhI CTPYKTYpPUPOBaTh
M3y4aeMblil MaTepua,
apryMeHTHPOBATh CBOIO
MO3UIINIO, (POPMYITHPOBATH
BBIBOIbI U 3aKJITIOUEHUS;
4/25 IlepemenHbIe U ¢dopmupoBaHue BBITIOJIHATh OOBSICHATH MPUINHBI U3MEHEHUS

HECTAllMOHAPHBIC
3BC3bI.

yOeXKJIEHHOCTH B BO3MOKHOCTH
NIO3HAHUS 3aKOHOB NPUPOABI U
UX UCIOJIb30BaHUs Ha 0J1aro
Pa3BUTHUS YEIOBEUYECKOU
LUBWIN3ALUU

IIO3HABaTCJIbHBIC U
MPAKTUYCCKUC 3a/JaHUSA

CBETUMOCTH IIEPEMEHHBIX 3BE3I;

OIIMUChIBATHh ME€XAHU3M BCIIBIIIICK
HoBbix 1 CBepXHOBBIX;

OLICHUBATh BPCMs
CYLIECTBOBAHMSI 3B€3] B 3aBUCHMOCTH
OT UX MAacChl;

OTHCHIBATh ATAIIbI
(hOpMHUPOBAHUS U YBOIIOLIUH 3BE3bI;

XapaKTepU30BaTh (PU3NUCCKUE
0COOEHHOCTH OOBEKTOB,




BO3HUKAIOIIMX HA KOHEYHOU CTaAuH
HBOJIIOLMHM 3BE3: OEIbIX KapIUKOB,
HEHUTPOHHBIX 3BE€3]1 U YEPHBIX JIBIP

5/26 DBOJIIOLIMS 3BE3]. (hopMUpOBaHHUE YMEHHUS XapaKTepU30BaTh OCHOBHBIE MTapaMETPbl COCTOSTHUS
HAXOJUTh aJIeKBaTHBIE CITOCOOBI | (hM3MYECKHe 0COOCHHOCTH 3BE3/IHOTO BEIIECTBA: TNIOTHOCTb,
NOBEJICHUS, B3aUMOJICHCTBUA U | OOBEKTOB, BO3HUKAIOIIUX HA TeMIepaTypa, XMMUYEeCKUN COCTaB,
COTPYAHUYECTBA B MPOIIECCE KOHEYHOW CTaJIuH SBOJIIOLUHU | pu3HuecKoe cocTosiHue. Mx
yueOHOi1 1 BHEYy4eOHOU 3Be3/1: OENbIX KapJIUKOB, B3aUMHYIO 00YCIIOBIIEHHOCTb.
NeSITeTbHOCTH, TIPOSIBIISATH HEHTPOHHBIX 3BE3]] U YEPHBIX
YBaKUTEIFHOE OTHOLLICHHUE K TBIP
MHEHHIO OIITOHEHTA B XOJI€
00CYXIEHUS CTIOPHBIX
po0JIeM HayKH.
6/27 [IpoBepounas dbopMupoBanue CUCTEMaTU3UPOBATH OOBSICHSITH MEXAHU3M
pabota «CoHIe u yOeXKIIEHHOCTH B BO3MOKHOCTH | 3HAHHUS O METOaxX BO3HUKHOBeHUs1 Ha CouHIle
Conneunas MIO3HAHUS WCCIICZIOBAaHMSI U COBPEMEHHOM | TPAHYJISIUH U TISITCH;
crcTemMay. 3aKOHOB ITPUPOJIBI U UX COCTOSIHUH TIPOOJIEMBI OIMCHIBAThH HAOIIO1aeMbIe

HCIIOJIL30BaHUs Ha 0J1aro
pa3BUTHS YETOBEYECKOM
HUBUIIA3AINAM.

CYH.IGCTBOBaHI/ISI JKH3HH BO
Bcenensoi.

IMPOABJICHUA COJIHEYHOI aKTUBHOCTH
W UX BIUSHHAE Ha 3EMITIO;

CTtpoeHue 1 3BOJTIOLHSA BCeJIeHHOH (5 yacoB)

1/28 Hama dbopmupoBanue BBINOJIHATh XapaKTePU30BaTh OCHOBHBIE
lNanakruka. MO3HABATEJIBHON 1 MO3HABATEJIbHBIE U napaMmeTpsl ['anakTuku: pazmepsl,
UH(POPMAIMOHHON KYJIBTYPHI. MPaKTUYECKUE 3aJaHus. COCTaB, CTPYKTypa U KHHEMATHUKa;
OTIpeeIIATh PACCTOSIHUE JI0
3BE3/IHBIX CKOTUICHUM U raJakTUK MO
uedenaMm Ha OCHOBE 3aBHCUMOCTH
«TEPUOJ] - CBETUMOCTbY;
pacrno3HaBaTh TUIIbI FATAKTHK:
CHUpalbHbIC, HIUTUNITUYECKUE,
HENpaBUJIbHBIE.
2/29 Hama dbopmupoBanue BBINOJIHATH XapaKTePU30BaTh OCHOBHBIE
lNanakrtuka. yOeXAeHHOCTH B BO3SMOKHOCTH | [TO3HABaTeIbHbIE U napamerpsl ['anakTuku: pazMepsl,
MO3HAHUSI 3aKOHOB MTPUPOJIBI U MPaKTUYECKUE 3aJaHUs. COCTaB, CTPYKTypa U KHHEMAaTHKa.
UX HCIIOJIb30BaHUS Ha OJ1aro
Pa3BUTHUS YEIOBEUYECKOU
UBUJIM3AIIT
3/30 Jpyrue 3Be31HbIC MPOSIBIISITh YBAXKUTEIBHOE HAXOJUTh MPoOIEMY OMPEEIATh PACCTOSHHUE J10

CUCTEMBI —
TaJIaKTUKHU.

OTHOIICHHUEC K MHCHHIO
OIIIIOHCHTA B XOAC OGCy)KI[eHI/IH

Hucciaca0BaHus, CTaBUTh
BOIIPOCHI, BBIABUT'ATH

3BC3IHBIX CKOIUICHHH M TaJlaKTHK I10
I_IC(I)GI/II[&M Ha OCHOBC 3aBUCUMOCTH




CHOPHBIX IPOOJIEM HAYKH.

TUIOTE3Y.

«Iepuo - CBETUMOCTBY,

pacrio3HaBaTh TUIIBI IT'AJIAKTUK!
CIIUPAJIBHBIC, DJINIMIITUYCCKHUC,
HCITPAaBUJIBHEIC.

4/31 Kocmomnorus dbopMHUpOBaHHE YMEHUS HaxOJUTh MPOOIIeMY OOBSACHSTH CMBICITT TIOHSTHIA:
Havana XX Beka. HAXOJUTh aJICKBaTHBIE CIIOCOOBI | MCCIIEIOBaHMS, CTABUTH KocMmoutorus, Beenennas, Mozens
MMOBEJICHUS, B3aUMOJECHCTBUS 1 BOIIPOCHI, BBIJIBUTATh Bcenennoi, bosnbiioi B3phIB,
COTPYAHUYECTBA B MpoOILIECcCe TUIIOTE3Y, peasaraTh PEIUKTOBOE H3IIyUCHHE;
y4aeOHO 1 BHEY4eOHOMH aTbTEPHATHUBHBIC CIIOCOOBI CpaBHUBATh BHIBOJIBI A.
JeATEIbHOCTH, IIPOSBIISATD peleHust mpodsieMbl U OliHmreiiHa u A. A. @puamana
YBa)XXUTEIbHOE OTHOILIEHHUE K BBIOMpATh U3 HUX HauboJee OTHOCHUTENIbHO Mojienu BeenenHoii;
MHEHUIO ONIOHEHTA B X0J1€ 3¢ EKTUBHBIN. 00OCHOBBIBATh CIIPABETUBOCTD
00CyXJIeHUS! CHOPHBIX MPoOIEM monenu Opuamana pesynpraTaMu
HaYKU. HaAOJIOCHNH «KPACHOTO CMEIICHUS»
B CIIEKTpax rajlakTuK;
(dbopMynrpoBaTh 3aK0H Xa001a;
OTIPEEIATh PACCTOSIHUE JI0
rajJakTHK Ha OCHOBE 3aKOoHa Xa00ia;
110 CBETUMOCTH CBEPXHOBBIX.
5/32 OcHOBBI ¢dopmupoBaHue U3BJIEKaTh HH(GOPMAIIHIO U3 OLIEHMBAaTh Bo3pacT BcenenHoit
COBpPEMEHHOM yOEXACHHOCTH B BO3SMOKHOCTH | Pa3IMYHBIX UCTOYHUKOB Ha OCHOBE MOCTOSIHHON Xab0:1a;
KOCMOJIOTHH. MIO3HAHUS (BKJIIOUAs CPE/ICTBA MACCOBOM | MHTEPIIPETUPOBATH OOHAPYKEHHE

3aKOHOB TIPUPOJIBI M UX
HCIIOJIBL30BAaHUA Ha 01aro
pa3BUTHS YETOBEYECKOM
LUBUJIN3AIUH.

nH(pOpManuu U HUHTEPHET-
pECYPCBI) M KPUTUUYECKU €€
OLIEHHBATh; apTyMEHTUPOBATh
CBOIO MO3HILINIO

PEIMKTOBOTO U3JTYYEHHSI KaK
CBUJICTEIBCTBO B MOJIb3Y TUIIOTE3bI
["opstiueit Beenennoii;

KIIACCU(UIIUPOBATH OCHOBHBIC
MEePUO/IbI IBOTIOLIMK BeenenHoit ¢
MOMEHTA Hayalla €e paclIupeHus -
Bosbiioro B3pbiBa;

UHTEPIPETUPOBATH
COBpEMEHHBIE JJaHHbIE 00 YCKOPEHHUH
pacumpenus BeeneHHon kak
pe3yibTaTa IeUCTBUS aHTUTATOTCHUS
«TEMHOU SHEPTUM» - BUJA MAaTEPHH,
MIPUPOJIa KOTOPOH €I1le HEU3BECTHA;

CUCTEMAaTU3UPOBATH 3HAHUS O
MeTOoJaX UCCIEOBaHUs U
COBPEMEHHOM COCTOSIHUU MTPOOIJIEMBI
CYILECTBOBAHUS )KM3HU BO
Bcenennoit




7Ku3Hb u pa3ym Bo BcesieHHoi (1 gac)

1/33 Ypoxk — dbopMHUpOBaHHE YMEHUS BBITOJIHATH TO3HABATEIbHbBIC U MIPUMEHSATH MPUOOPETEHHBIE
KOH(epeHIHs YIOPaBISITH CBOEH MPaKTUYECKUE 3aJaHus 3HAHUS U YMEHHUS TIPU U3yUEHUU
«OIMHOKH JIU MBI BO | IO3HABATEIBLHOMN ACTPOHOMUU ISl PEILIECHUS
Bcenennoii?» e TEIIbHOCTHIO, MPAKTUYECKUX 3a1aY,

OTBETCTBEHHOI'O OTHOILLIECHHUS K BCTpEUaIoLUXCcsl KaK B yueOHOU
YUYEHHIO MPaKTHUKE, TaK U B IOBCETHEBHOU
YEJI0BEUECKOU KU3HU




