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Jluans YMK «Cdepsi» 1o actpoHOMUH

B paboueii mporpamme yuTeHO coepxkanne paboueit mporpamMmel Bocrutanuss OOIT COIII Ne 30 (mpuka3 Ne 01-10/450-2 ot 31.05.2021)

COJAEPKAHHUE KYPCA

BBeeHue B aCTPOHOMUIO

Ctpoenue u maciutTadbl BeesieHHOI, U coBpeMeHHbIe HAOII01eHu s

Kaxwue Tena 3amonastor Beenennyro. KakoBsl UX xapakTepHbIE pa3Mephl U pacCTOSHUS Mex Ty HuMH. Kakue ¢u3nyeckue yciaoBHA BCTPEUAlOTCA B HUX. BcemenHas
pacmmpsieTcs.

I'me u kak paboTarOT camble KPYITHBIE ONTHYCCKHUE TEJIECKOTBI. Kak acTpOHOMBI UCCIIEAYIOT TaMMa-u3iny4ueHrue Beenennoit. UTo yBUaEM TpaBUTAIIMIOHHO-BOJIHOBBIC
Y HEUTPUHHBIE TEIECKOIIBI.

Actpomerpus

3Bé31HOE HeOO U BUIMMOE IBHKeHNE HeDeCHbIX CBETII

Kakwue 3837161 BXOAAT B co3Be3qust Opuona u Jlebensa. CoHIle IBHKETCS 10 SKIMNTHKE. [11aHeThl COBEpINAOT NeTc00pa3HOe IBHKCHHUE.,

HebecHpie koOpauHATEI

Uro Takoe HeOecHBIH SKBAaTOp W HeOecHBI MepuauaH. Kak CTpoST 3KBaTOPHANBHYIO CHCTEMY HEOECHBIX KOOpAWHAT. Kak CTpOSAT TOpPH30HTANIBHYIO CHCTEMY
HEOECHBIX KOOPIMHAT.

Buaumoe npu:xenue niaaner u Cosnnna

[letneobpa3Hoe NBM)KEHHE IUIAHET, MOMATHOE W TPSIMOE ABIDKEHHE IUIaHEeT. JKIWNTHKA, 30JHaKalbHbIe co3Be3nus. HepaBHoMepHoe nprkeHue ConHIA 110
SKITUTITUKE.

JABukenue JIyHbl 1 3aTMeHU S

®a3w1 JIyHBI 1 CHHOIMYECKH MECSI, YCIOBHS HACTYIIJICHHUS COJIHEYHOTO W JIYHHOTO 3aTMeHuil. [loueMy npoucxonsat coaHeunblie 3aTMeHus. Capoc ¥ mpeicKa3aHus
3aTMEHUM

Bpems u kajieHaapb

3BE31HOE M COTHEUHOE BPeMsI, 3BE3IHBIA U TPOIIMUYECKUH TOI.

YcTpoiictBO  JTyHHOTO u CONTHEYHOTO  KaJeHJaps, POOIIEMBI uX cornacoBaHus FOnmaHCKHUN U TPUTOPUAHCKUI KalleHAApH.

HebecHasi MexaHUKA

I'ennounenTpuyeckasi cucTeMa MUpa

[Ipencrasnenus o crpoennrd COTHEUHOU CUCTEMBI B aHTUYHBIE BPEMEHA U B CPeIHEBEKOBLE. [ ennoneHTpuyueckas cucteMa Mupa, J0Ka3aTelbCTBO BpallleHUs 3eMIIU
Bokpyr Comaia. [lapammakce 3B€31 1 onpeneseHne pacCTOSHUSA A0 HUX, TTapcek.

3axonsl Kemiepa

Otxpeitie M. Kemnepom 3akoHOB ABMkeHUs TutaHeT. OTKpeITHE 3akoHa BcemupHoro tsaroteHus u 00600meEnHbIe 3akoHbl Kerepa. OnpeneneHne Macc HeOSCHBIX
Tell.

KocMnueckue ckopocT

Pacuérel mepBoii 1 BTOPOW KOCMHUYECKOM CKOPOCTH U MX (uszndeckuii cMbici. [lonér FO.A. "arapuna Bokpyr 3emitu 1o KpyroBoii opouTe.

Me:xnnaHeTHbIE MePeIEéThI

[TonsiTHE ONITUMANIBHOM TPAEKTOPUU NOJETA K TUIaHETe. Bpems noJI€Ta K IJIaHEeTe U JaThl CTapTOB.

JlyHna n eé BamsiHHe Ha 3eMJII0
Jlyansiit pensed u ero npupona. IlpunmuBHOE B3anmmozeiicTBrue Mexxay Jlyron u 3emnéit. Y aanenne JIyHbl oT 3emid U 3aMeyieHne BpamieHus 3eminu. [Ipereccus
36MHOM OCH U TIpeJBapeHre PAaBHOICHCTBUH.



CTpoeHue COJIHEYHOH CHCTEMbI

CoBpemenHnble npeacTtasienust 0 CoTHeYHOH cHcTeMe.

CocraB ConHeuyHo# cucTeMsl. [1maHeTsl 3eMHON TPYIIIBI M TUTAHETHITUTAHTHI, UX MpUHIHIHATBHBIE pazmnynd. O0mako komeT Oopta u Ilosic Koiinepa. Pasmeps! Texn
COJIHEYHOM CHCTEMBI.

Ilnanera 3emas

dopma u pazmepsl 3emau. Buyrpennee ctpoenue 3emin. Poib mapHukoBoro s¢¢exra B GOpMUPOBaHUH KIMMaTa 3eMIIH.

IlnaneThbl 3¢eMHOM rPyNnbI

Uccnenosanns Mepkypusi, Beaepsr 1 Mapca, ux cxoxects ¢ 3emiéit. Kak mapHUKOBBIH 3QQeKT TpeeT MoBepXHOCTh 3eMJIH U IeperpeBaeT arMochepy Benepsr.
Ectb nu sxu3Hp Ha Mapce. DBomronus opouT ciiyTHHKOB Mapca ®@oboca u [eiimoca.

Il1aHeThI-TUraHTHI

O®uznueckue cpoiictBa IOmutepa, CatypHa, Ypana u HenrtyHa. Bynkanuudeckas nestenbHocTh Ha cnyTHuke FOmurepa Ho. Ilpupona kosien BOKpyT IUIaHET-
TUI'aHTOB.

Il1aHeTHI-KAPJNKH M UX CBOMCTBA.

Mauble Tesna CoJIHEYHOH CHCTEMbI

[Ipupona u nBmxenne acrepounoB. Criennrka IBmKeHU rpynn acteponioB Tposames u I'pexos. [lpupona u aemwkenue komer. [losc Koitnepa n O6mako komet
Oopra. [Ipupona METEOpOB 1 METEOPUTOB.

MeTeopsl 1 METEOPHUTHI

[Ipupozaa naparomux 3BE31, METCOPHbIE OTOKH U X paauaHThl. CBs3b MEXIy METCOPHBIMU MOTOKaMHU U KomeTaMmu. [Ipuposa kaMeHHBIX U KeJIe3HBIX METEOPUTOB.
[Ipupona METEOPUTHBIX KPaTEPOB.

IIpakTHyeckas actpodusnka u pusuka Coanua

MeTtonsb! acTpodu3niecKUX UCCaeI0BaAHUMI

VYCTpOHCTBO U XapaKTEPUCTUKH TEJIECKONOB pePPaKTOpoB U Pe(IEKTOPOB.

YCTpoHCTBO painOTENECKONOB, paguonHTephepoMeTphI.

CouHne

OcHoBnble xapakTepuctuku Connua. OnpezaenaeHrne Macchl, TEMIIEPaTypsl M XUMU4eckoro coctaBa Connna. CTpoeHHe coTHEYHON atMoc(epsl.

CosiHe4YHast aKTUBHOCTh U €€ BIUsSHME HA 3eMitio 1 Ouocdepy.

BuyTtpennee crpoenue ConHua

Teopetnueckuit pacuér TemnepaTypsl B ieHTpe CosHIa. SnepHbIi HICTOUHUK SHEPTHH U TEPMOSIEPHBIE PEAKIIMU CUHTE3a IeNIs U3 BOJOPOAA, MEPEHOC SHEPTUU U3
nenTpa ColtHIla HAPYXKY, KOHBEKTUBHAS 30HA.

HefitprunHueiid Teneckon u HabIOAeHNS TOTOKA HelTpuHO oT CoHIIa.

3Bé3nbI

OCHOBHBIE XaPAaKTePUCTHKH 3BE3]]

Omnpenenenne OCHOBHBIX XapaKTEPUCTHK 3BE3J: MacChl, CBETUMOCTH, TEMIIEpaTypbl M XUMHUYecKoro cocraBa. CriekrpaibHas Kinaccuuranus 3BE3N H e
¢u3nueckue ocHOBHI. [lnarpaMma «CHeKTpaJIbHBIN KJIACC» — CBETHMOCTD 3BE3, CBSI3b MEXKIYy MAaCCOM U CBETUMOCTBIO 3BE3I.

BuyTpenHee cTpoeHue 3BE31

CrpoeHnue 3Be3/15I TJIABHOM MOCIIET0BATENIEHOCTH.

CrpoeHue 3BE31 KpaCHBIX TMTaHTOB U CBEPXTUTAHTOB.

Besible kapauku, HeHTPOHHBbIE 3BE31bl, MyJAbCAPBI M YEPHBIE AbIPHI CTpoeHKE 3BE3 OENBIX KapIMKOB M NpeAes Ha uX Maccy — npeaen Yanapacekapa. Ilynbcapsr
U HEUTpOHHBIE 3BE3/1bI. [Ipupoia UEPHBIX bIp U UX TapaMETphI.




JBojiiHbIe, KpaTHbIE U IIePEMEHHbIE 3BE3/1bI

HaGnronenust IBOWHBIX M KpaTHBIX 3BE3A. 3aTMEHHO-TIepeMeHHble 3BE3abl. OmpeneneHne Macc IBOMHBIX 3BE3A. [lynmbcupyromye nepeMeHHbIEe 3BE3ABI, KPUBEHIC
nu3MeHeHus Onecka nedens. 3aBUCUMOCTh MEXIY CBETUMOCTBIO M MIEPHOAOM Mynbcanuii y uedenn. Llepennsr — masiku Bo BeesleHHOH, M0 KOTOPBIM OMpPEaeTsioT
paccTosIHUSA A0 AAIEKUX CKOIUIEHUI U TalaKTUK.

HoBble u cBepXHOBBIE 3BE3/1bI

XapaKTepUCTUKHU BCIIBINIEK HOBBIX 3BE3/]. CBSI3b HOBBIX 3BE3]1 C TECHBIMM JIBOWHBIMU CHCTEMaMH, COACPKALIUMHU 3Be31y Oeinblii kapiauk. [leperekanue BemiecTsa u
SITEPHBIN B3PHIB Ha IMOBEPXHOCTH Oeroro kapiuka. Kak B3pBIBAIOTCS CBEPXHOBBIE 3BE3BI. XapaKTEPUCTHKH BCIBIIIEK CBEPXHOBBIX 3BE37. | paBUTAIMOHHBII
KoJutarc 0eoro Kapiauka ¢ Macco YaHapacekapa B COCTaBE TECHOM ABOWHOW 3BE3/IBI — BCIIBIIIKA CBEPXHOBOM IEPBOTO THITA. B3phIB MacCHBHOM 3BE31IbI B KOHIIE
CBOEH 3BOJIIOLIUH — B3PHIB CBEPXHOBOM BTOpOro Tumna. HabmroneHne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3.

IBosIonus 3BE3/1: POKIEHNE, JKU3Hb H CMePTh 3BE311

Pacuér npomomKUTenbHOCTH KU3HU 3BE37 Pa3HOM Macchl Ha IJIAaBHOM MOCIENOBaTENbHOCTU. Ilepexol B KpacHbIE TMT'AHTBI U CBEPXTUIAHTHI MOCIE HCUEPIAHUS
Boznopona. CrokolHasi SBOJIONMS MAaJIOMAaCCHBHBIX 3BE3J,, U TPABUTAIMOHHBIA KOJJIAIC M B3pPHIB C OOpa30BaHHWEM HEHTPOHHOW 3BE3Jbl WM YEPHOH BIPHI
MacCHUBHOM 3Be3/bl. OmpeaeneHre Bo3pacTa 3BE3IHBIX CKOIUICHUHN U OTJCIBHBIX 3BE3/ U IMTPOBEPKA TCOPHUH SBOIIONNHN 3BE3].

Mueunbiii Iyt

I'a3 u nbL1b B I'anakTHKE

Kak o0OpazytoTcs orpaxarenbHbie TyMaHHOCTH. [louemy cBetsiTes auddy3Hbie TyMaHHOCTH

Kax xoHLIEHTpUPYIOTCS Ta30Bble U MbIJIEBbIE TYMAHHOCTH B [ anakTuke.

PaccesiHHbIe M IAPOBbBIE 3BE3IHbIE CKOILJICHUS

Habmnronaemelie cBoiicTBa pacCessHHbIX  3BE3IHBIX cromiennii. Habmomaemble CBOMCTBa MIapOBBIX 3BE3AHBIX CKOIUICHWH. Pacmpenenenue m xapakTep
JIBI>KEHUS cKoruieHuil B ["anaktuke. Pacnipenenenue 3B€3/1, CKOIUIEHUH, Ia3a U NbUIK B ['alakTuke.

CepxmaccuBHas u€pHas IbIpa B leHTpe [ anaktuku u kocmudeckue rydu. UHppakpacHsie HaOMIOACHNS NBIKEHUS 3BE3/1 B IeHTpe ['anakTuku u oOHapyXeHHe B
IeHTpe [amakThku CBEpXMAacCCHBHOW 4YepHOUM IbIpbl. Pacyér mapameTpoB cBepXMacCHBHOW 4E€pHOW IbIphl. HaOnrogeHWss KOCMHUYECKHX Jlyded W MX CBS3b CO
B3PbIBAMH CBEPXHOBBIX 3BE3I.

lanakruku

Kak kmaccudunmpoBaiy ralakTuku o gopMe U KaMepTOHHas nquarpamma Xao0ma. CBo¥CTBa CIMPANBHBIX, DJUTMNTHYECKAX W HEMTPAaBIIIFHBIX rallakTHK. KpacHoe
CMEIIIEHUE B CTIEKTPax TajJaKTHUK U OMPEIEIEHUE PACCTOSHUS 10 HUX.

3akon Xa60aa

Bpaienue ranaktuk u TEMHasg MaTepUs B HUX.

AKTHBHBIE TATAKTHKH U KBa3apbl

[Ipupona akTHBHOCTH TaJakTHK, PaJWOTANAKTHKH W B3aMMOJEWCTBYIOIINME TalmakTHKH. HeoObIYHBIE CBOWMCTBAa KBa3apoB, MX CBSA3b C  AApPaMH TaTaKTHK M
AKTUBHOCTBIO YEPHBIX JBIP B HUX.

CronieHust rajJJakTuK

Habmomaemble cBOWCTBA CKOTIIIEHHH TaJTaKTHK, PEHTITEHOBCKOE M3ITyYeHHe, TeMIIepaTypa W Macca MEXTaJIaKTUYECKOr0  Tra3a, HeoOXOJUMOCTh
CYILIECTBOBaHHUA TEMHOM MaTEpUM B CKOIUICHUAX TajakThK. OIleHKa Macchl TEMHOW MaTEpUM B CKOIUICHUAX. SlUeucTass CTPYKTypa pacmpelneieHHUsl TalaKTUKU
CKOIUJICHUH TalaKTHUK.

CtpoeHnue u 3BoJIOIMsA BeesieHHOi

KoneuHnocTs u 6eckoHeuHOCTH BeelleHHOI — mapaiokcebl KiaccH4ecKoi KOCMOJIOTHH.

3aK0H BCEMUPHOTO TSATOTCHUS U MPEIICTABICHUS 0 KOHEYHOCTU U OSCKOHEUYHOCTH Bceenennoit.  doromeTpuueckuit napajokc u MPOTUBOPEUUS
MEXIy KIACCHYECKHMHU TPEACTABICHUSIMH O CTpoeHWH BcemeHHoW u HaOmomeHmsiMu. HeoOXomanMocTh TpuBIeYEHHs OOMIEH TEOpUH OTHOCHUTENBHOCTH IS
rocTpoeHus Mmoaenu Beenernnoii. CBsI3b MEXKIY reOMETPUYECKUX CBOMCTB MpOCTpaHCcTBa BeenieHHON ¢ pacnpe/ielieHueM U IBIDKEHUEM MaTepUuu B HEH.




Pacumpsiromasica Beesiennas

CBsi3p CpeHEN MIOTHOCTH MAaTepUU C 3aKOHOM pacllMpEHUs U TeOMETpUYeCKMMHU cBoiictBamu Bceenennoil. EBknnnmoBa u HeeBKiIMAoOBa reoMeTpus BceeneHHOI.
Onpenenenue paauyca 1 Bo3pacta BeeneHHOM.

Mopenp «ropsiueid BecenieHHO» U PETMKTOBOE U3ITyYEHUS

OO6pa3oBaHNe XMMHYCCKHUX JIEMEHTOB BO BeenenHoit. O0unue reaus Bo BeenmeHHOM 1 HEOOX0IUMOCTh 00pa30BaHus €ro Ha paHHUX dTallaX 3BOJIONHNH BceleHHOM.
Heo6xonmuMocTh He TOJBKO BBICOKOW MIIOTHOCTU BEMIECTBA, HO M €T0 BBICOKOW TEMIEpaTyphl Ha paHHHX 3Tanax 3BOJONMU BceneHnHoil. PenukroBoe u3nyyenne —
M3ITy4YeHre, KOTOPOe OCTaIoCh BO BeeeHHO# OT Topsiuero u CBEPXIUIOTHOTO COCTOSHUS MaTepUX HAa PaHHMX dTarax >Ku3HW Bcemennoi. HaGmromaemsie cBoWicTBa
PENHUKTOBOTO H3ITyYeHUSI. [Touemy HE0OXOqMMO  TpHBIEYCHHE OOIIeH TEOPHUH OTHOCHUTENBHOCTH AJIS IOCTPOSHUS MOeNH BeelreHHOM.
CoBpeMeHHBIE TP00OJEeMBbI ACTPOHOMHUH

Yckopennoe pacunpenne BeesileHHOM ¥ TéMHAasi JHeprus

HaGmonenus cBepxHOBBIX 3BE3M | ThMa B ManékuX TajakTHKaX M OTKPHITHE YCKOPEHHOro pacmmpeHust BcemeHHOW. OTKpHITHE CHIBI BCEMHUPHOTO OTTAaTKHWBaHUS.
TémHas sHeprus yBenuuuBacT Maccy BeeneHHol 1o mepe e€ pacmupenus. [Ipupona cunbl BceMUpHOro OTTalnKUBaHMUS.

Oo0napy:keHue MIaHeT BO3JIe IPYrux 3BE3.

HaOmonenus 3a aBmkeHUeM 3BE3] M OMPEIEIICHHS MAacC HEBHIWMBIX CIIyTHHKOB 3BE3], BO3MYIIAMIIUX HX MPSIMOIMHEIHOE NBMKEHHE. MeToapl OOHapyKeHUs
sk3orutaneT.  OreHKa yCIoBUH Ha MOBEPXHOCTAX K30IUTaHeT. [I0MCK 3K301IaHeT ¢ KOM(OPTHBIMH YCIIOBUSIMU JIJIS )KU3HU Ha HUX.

Ilouckwm xu3HM U pazyma Bo Beesrennoit

Pas3Butue HpeILCTaBJIeHI/If/'I O BOSHMKHOBCHUU U CYHICCTBOBAHWUU KU3HU BO Bcenennoi. COBpeMeHHBIC OLICHKU KOJIM4yeCcTBa BBICOKOPA3BUTBIX HI/IBI/IJIH33HI/II>1 B
lamaktuke. [lomeiTkn 0OHAPYKEHUS U TIOCBUTKH CUTHAIOB BHE3EMHBIM [TUBUITA3ALIMSIM.

IInanupyemble pe3yJbTaThl 0OCBOEHHUS Kypca
JIMYHOCTHBIMH pe3yJIbTaTaMH OCBOECHHS aCTPOHOMUH SBIISIFOTCA:

e  yMEHHE YHPaBIATH CBOCH MM03HABATENFHON IESTEIBHOCTHIO;

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM UYHCIJIE CAMOOOPA30BaHUIO, HA MPOTSHKEHUH BCEH JKHM3HHU; CO3HATEIBHOE OTHOLICHUE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEIIHON MPOoQecCHOHAIBHON 1 O0IIECTBEHHOM AEATEILHOCTH;

® yMEHHE COTPYAHMYATH C B3POCIBIMHU, CBEPCTHUKAMH, IETHbMH MIIQJIIIETO BO3pacTa B 00pa3oBaTelbHON, yueOHO-HCCIIeI0BATENLCKOM, POSKTHON U JPyTUX
BUJAX AESITEIbHOCTH;

e c(opMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH; OCO3HAHHE 3HAYMMOCTH HayKd,  BIAJCHUS
JOCTOBEPHON MH(pOpPMaLUeld 0 TepeloBbIX JOCTHKEHUAX U OTKPHITUSX MHUPOBOM M OTEUECTBEHHOW HAayKH; 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOMCTBE MHpa U 00ILIECTBA; TOTOBHOCTH K HAYYHO-TEXHUUYECKOMY TBOPUECTBY;

®  YyBCTBO I'OPJOCTH 32 OTEUECTBEHHYIO KOCMOHABTHKY, TYMaHH3M;

TTOJIO’KUATENBHOE OTHOIICHHE K TPYAY, LEIeYCTPEMIEHHOCTD;

e DKOJIOTWYECKas KyJIbTypa, OepekHOe OTHOIIEHHE K POJHOM 3emiie, MPUPOIHBIM OoraTtcTBam Poccnm, Mupa m KOcMoca, TOHUMaHHE OTBETCTBEHHOCTH 32

COCTOSIHHE MTPUPOTHBIX PECYPCOB U pa3yMHOE IPHUPOIOIIOIb30BaHHUE.

MeranpeaMeTHBIMU Pe3yIbTaTaMid OCBOCHHSI ACTPOHOMUU SIBJISTIOTCSI:

1. OCBOCHUE pe2yisimueHblX YHUBEPCATbHBIX YUSOHBIX JEHCTBUN:

CaMOCTOSITEIIBHO OTPENIEIATH IIEJIH, CTABUTH U (POPMYIIUPOBATE COOCTBEHHBIE 33]]aul B 00pa30BaTEIbHOMN JESITETBHOCTH M )KU3HEHHBIX CUTYAIUX;
OILIEHWBAThH PECYPCHI, B TOM YHCJIE BpEMS U ApyTHe HeMaTepHalbHbIe PeCypChl, HEOOXOAUMBIE TS JOCTHKEHHUS TIOCTABICHHON paHee 1elu;
COTIOCTABIISATH MMEIOIINECS BO3MOKHOCTH M HEOOXOAMMEIE JITsl JOCTHKEHUS [IENH PECYPCHI;

OTIPEIETISATH HECKOJIBKO MyTel TOCTIKEHHS TOCTABICHHOHN IIEITH;

3aJ1aBaTh MapaMeTPhl U KPUTEPHH, IO KOTOPHIM MOXKHO OTIPEAEIHUTh, YTO IIeTh TOCTUTHYTA;



COIIOCTABIIATH MOITYYECHHBIN PE3yIIbTAT AEATEIBHOCTH C IIOCTABIEHHON 3apaHee LEIbIO;

0CO3HABATh ITOCIEACTBHSI JOCTHKEHUS IIOCTABIICHHOM 1IETIN B JESATEIbHOCTH, COOCTBEHHOM KU3HU U JKU3HHU OKPY’KAIOIINX JI0EH;

OCBOCHUE NO3HABAMENbHbIX YHUBEPCATIbHBIX YIEOHBIX ACHCTBUML:

KPUTHYECKH OLICHUBATh U UHTEPIIPETUPOBATh MHOOPMALIMIO C Pa3HBIX IO3ULIUIA;

pacno3HaBath ¥ (GUKCUPOBATH MPOTUBOPEUUS B MHPOPMAIIOHHBIX UCTOUYHHUKAX;

WCTIONB30BaTh Pa3InUHbIE MOACIHHO-CXEMAaTHUECKHE CPEICTBA IS PEACTaBICHHS BBISIBJICHHBIX B MHPOPMAIUOHHBIX UCTOYHUKAX MPOTHBOPEUNii;
OCYILECTBIISTH Pa3BEPHYTHI MHPOPMAIMOHHBII MOUCK M CTABUTh Ha €ro OCHOBE HOBHIE (Y4eOHBIE U TIO3HABATEIIbHBIC) 3a1a4H;

UCKaTh U HAXOAUTH 000OLIEHHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

MPUBOIUTH KPUTHIECKHE apTyMEHTBHI KaK B OTHOILICHHH COOCTBEHHOTO CYKACHUS, TaK U B OTHOLIEHUH JEHCTBUM U CYKICHUHN IPyroro 4eJoBeKa;
aHaAJIM3UPOBATH U PEOOPa30BHIBATH MPOOIEMHO-TTPOTUBOPEUHBEIE CUTYAIIUH;

BBIXOJIUTH 33 pAMKHU Y4e€OHOTO MPeAMEeTa U OCYLIECTBIATH IIeJICHANPABICHHBIN IOMCK BO3MOXXHOCTH IIMPOKOTO TIEPEHOCa CPEACTB M CIIOCOOOB ACHCTBHUS;
BBICTpauBaTh MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAGKTOPHUIO, YUUTHIBAsI OTPAHUUEHHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYECHHUS,
3aHUMAaTh Pa3Hble MO3HMIUHM B MO3HABATENLHON AEATENHHOCTH (OBITh YYCHHKOM M ydyHTeneM; (GopMyIHpoBaTh 0Opa30BaTeNbHBIN 3ampoc M BBHIMOIHATH
KOHCYJIbTATUBHBIC (DYHKIIMU CAMOCTOSTEIBHO; CTaBUTh MPOOJIEMY U padOTaTh HaJ €€ pelieHHeM; YIIPaBIsaTh COBMECTHON TO3HABATEIBHOU NI TETLHOCTHIO
Y TIOTYMHATHCS);

OCBOCHUE KOMMYHUKAMUBHBIX YHUBEPCATIBHBIX YUEOHBIX JCHCTBHMA:

OCYIIECTBIISTh JAEJIOBYI0O KOMMYHHKALIMIO KaK CO CBEPCTHUKAMHM, TaK U C B3POCIBIMHU (Kak BHYTpH 00pa30BaTeIbHOM OpraHu3alyy, Tak 1 3a e€ mpeaesiamMmn);
MPU OCYIIECTBICHUH TPYNIIOBOW paboTHI OBITh KaK PyKOBOJIUTEJIEM, TaK M YJICHOM MPOEKTHOW KOMaH/BI B Pa3HBIX pOJsiX (T€HEPaTOPOM WAeH, KPUTHKOM,
WICTIONTHUTENIEM, MTPE3EHTYIOIIMM U T. 11.);

Pa3BEPHYTO, JJOTMYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHS C MCIIOIB30BaHHEM aI€KBATHBIX (YCTHBIX U MMCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(IUKTOTEHHBIE CUTYAllUU U TIPEA0TBpAIATh KOHPIUKTHI 10 WX aKTUBHOH (a3l

COTJIACOBBIBAThH MO3UIIMU WIEHOB KOMAaH/IbI B Mpoliecce paboThl Ha/l OOIINM MPOAYKTOM (pELIeHUEM);

MIPEICTABIATh MyOIMYHO Pe3yIbTaThl HHAUBUAYAIBHON U TPYIIIIOBON AEATEIHHOCTH KaK Mepe 3HAKOMOM, Tak U repeJi He3HAaKOMOH ayAuTOpUei;
MoI0UPAaTh NAPTHEPOB IS JICTIOBOM KOMMYHHUKAIIUU, KCXO/I U3 COOOPaKeHUH pe3yJIbTAaTUBHOCTH B3aUMO/ICHCTBYSI, & HE TMUHBIX CUMITATHH;
BOCIIPHHUMATH KPUTHYECKUE 3aMEUYaHUs KaK pecypc COOCTBEHHOTO PAa3BHUTHS;

TOYHO U EMKO (OpPMYNIHPOBATh KaK KPUTHUYECKHE, TaK U OJOOpUTENbHBIC 3aMEYaHUsl B aJpec APYIHX JIIOJCH B paMKax JIeIOBOH M 00pa3oBaTenbHOU
KOMMYHHKAIIMH, U30erast PH 3TOM JIMYHOCTHBIX OIEHOYHBIX CYKICHUH.

HpeL[MeTHBIMI/I pe3yabTaTaMu OCBOCHUA aCTPOHOMUH Ha 0a30BOM YPOBHEC SABJIAIOTCS:

c(hOpMUPOBAHHOCTh TIpeACTaBiIeHHM O cTpoeHHH COJHEYHOW CHCTEMBI, 3BOJIONUHM 3BE31 M BceleHHOI, MpOCTPaHCTBEHHO-BPEMEHHBIX MacIiTadax
Bcenennolii;

TTIOHUMAaHUE CYITHOCTH HAOII0aeMBIX BO BCeeHHON SBIICHUH;

BJIaJICHUE OCHOBOIIOJIATalOIIMMH ACTPOHOMHUYECKUMHU MOHATUAMM, TEOPUSIMHU, 3aKOHAMHU U 3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BAHUE aCTPOHOMHUYECKON
TEPMUHOJIOTMEN H CHMBOJIMKOM;

c(hOpMUPOBAHHOCTH MPEACTABICHHI O 3HAUEHUH aCTPOHOMHUU B MPAKTUIECKON JACATEIHHOCTH U JAbHEHUIIIEM HayIHO-TEXHHYECKOM Pa3BUTHH;

OCO3HAHHUE POJIU OTEUECTBEHHON HAYKU B OCBOCHUHU U MCIOJIB30BAHUM KOCMUYECKOTO IIPOCTPAHCTBA U PA3BUTUS MEXXAYHAPOJHOTO COTPYIHUYECTBA B ATOU
o0acTu.

IInannpyemsble pe3yJibTaThl OCBOEHHSI Y4eOHOI0 MpeMeTa 1o uToram ody4yenns B 11 kaaccax:

HOJ'Iy‘-II/ITB OpEeaACTaBJIICHUA O CTPYKTYPC U MaciuTabax BcemeHHOM U MecTe YeloBeKa B HEl. Y3HATh O CpeACTBaxX, KOTOPBIC UCTIOJIB3YIOT ACTPOHOMBI, YTOOBI
3ariisIHyTb B CaMbIC y;[aHéHHBIe YT'OJIKH Bcenennoii 1 He TOJBKO YBUACTH HeOecHBIE Tela B HEAOCTYIHBIX C 3emim JuarasoHax MJIKWH BOJIH



OJICKTPOMAarHuTHOI'O M3JIYYCHHS, HO U Y3HAaTh O HOBBIX KaHajlaX IMOJIY4YCHUA I/IH(i)OpMaI_[I/II/I 0 HeOECHBIX Teax ¢ IIOMOIIBIO HeﬁTpHHHBIX " I'paBUTAallUOHHO-
BOJTHOBBIX TCJICCKOIIOB.

Y3Harth 0 Ha6J'HOI[aCMOM CJIO’KHOM JBMXXCHHH ITJIAHCT, .HyHI)I nu COJ'IHI_Ia, HUX UHTCPIIPpETAlIUU. KaKYIO POJib Urpajim Ha6HIOHCHI/I$I 3aTMCHUH .HyHI)I u COJ'IHLIa B
JKHU3HU O6HI€CTBa " UCTOPUA UX HAYYHOI'O 00Bsicuenus. Kak Ha ocHOBe ACTPOHOMHYCCKHUX SIBIICHUI JIFOAW HAYYUIIUCh U3MCPATH BPEMA U BECTU KAJICHAAPb.

Y3Hath, Kak Oyarofaps pa3BUTHIO aCTPOHOMHMH JIFOIU TIEPEIIUTH OT MPEICTABICHUS TEONEHTPUYECKOW CHCTEMBI MUPa K PEBOIIOIMOHHBIM MPEACTABICHUSIM
TENMOIICHTPUYECKOM crcTeMbl Mupa. Kak Ha OCHOBE TocieTHeN OBIITH OTKPBITHI 3aKOHBI, YIPABISIOININE IBIKEHUEM TUIAHET, U TI03HEe, 3aKOH BCEMHUPHOTO
TATOTEHHUSL.

Ha nmpumepe ucnonb30BaHus 3aKOHA BCEMUPHOTO TSATOTEHUS MOJYYUTh MPEACTABICHUSI 0 KOCMUYECKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX PaCCUUTHIBAIOTCS
TPACKTOPHH MOJETOB KOCMUYECKUX allapaToB K IUIaHETaM. Y3HaTbh, Kak MPOSBISCT ceOsl BCEMUPHOE TATOTCHHE Ha SBJICHUSAX B cucteMe 3emisi—JlyHa, u
HBOJTIOLIMIO ATON CHCTEMBI B OYIyIIIeM.

Y3HaTh O COBPEMEHHOM INpEACTaBICHHM, O CTpoeHuH COJHEYHOH CHUCTEMBI, O CTPOCHHHM 3E€MJIM KaK IUIAHEThl M MPUPOAE MapHUKOBOro 3¢dexra, o
CBOWCTBAX IUIAHET 3€MHOM IPYIIIBI ¥ IUIAHET-TUTAHTOB U 00 HCCIIEAOBAaHUAX aCTEPOUI0B, KOMET, METCOPOUIOB U HOBOT'O Kjlacca HEOECHBIX TeJl KapIMKOBBIX
IUIaHeT.

[MomyuuTh mpeAcTaBicHUE O METOAAX acTPO(PHU3MUECKUX MCCIACIOBAHUA M 3aKOHAX (PU3UKUX, KOTOPBIC UCIONB3YIOTCS JUIS U3Y4YCHUs (DU3MUSCKU CBOMCTB
HEOECHBIX TEI.

V3uate npupoay CosHIIAa U €ro aKTUBHOCTH, KaK COJTHEYHasi aKTUBHOCTH BIMSET HA KJIMMAT U Ouocdepy 3eMiH, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOXKHO
paccunTaTh BHyTpeHHee crpoeHre ConHIA M Kak HaOJIOJeHMs 3a NOTOKaMu HeWTpuHO oT ConHIa moMorny 3arisHyTh B neHTp ConHuma M y3HaTh O
TEPMOSIIEPHOM UCTOUYHUKE SHEPIUU.

VY3HaTh, KaK OINpPEEISIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3]] M X B3aUMOCBSI3b MEXJy CO00i, 0 BHYTPEHHEM CTPOCHUH 3BE3]] MU UCTOUYHUKAX WX DHEPTUH; O
HEOOBIYHOCTH CBOMCTB 3BE3]1 OEIBIX KapINKOB, HEUTPOHHBIX 3BE3/ U YEPHBIX JBIP.

V3HaTh, KaK POKIAIOTCS, )KUBYT U YMUPAIOT 3BE3/IBI.

VY3HaTh, KaK 10 HAOMIOJCHUSIM MYJIbCUPYIOMINX 3BE3M eeu 1 ONpeeNiaTh PACCTOSHHS JI0 IPYTUX TAAKTHK, KaK aCTPOHOMBI 110 HAOIOACHUSM JIBOWHBIX
KpaTHBIX 3BE37] ONPEICIAIOT X MacChl.

[HonmyunTs npencTaBieHus O B3pbIBAX HOBBIX M CBEPXHOBBIX 3BE3]1 M Y3HATH KaK B 3BE31aX 00Pa3yroTCs TSHKENIBIE XUMHUUECKUE JIEMEHTHI.

VY3HaTh, Kak ycTpoeHa Hama [amaktuka — Miueunsiii IlyTh, Kak pacmpeneneHsl B HEH pacCesHHbIE M INAPOBBIC 3BE3NHBIC CKOIUIEHUS M O0Jsaka
MEK3BE3IHOTO Ta3a U MmelIi. Kak ¢ moMoIkio HaOIoAeHni B MHPPAKPaCHBIX Jydax YAajloCh MPOHUKHYTH Yepe3 TOJIIY MEX3BE3AHOTO ra3a U MbUTM B LIEHTP
T"anakTuky, yBUAETH IBUKEHUE 3BE3]] B HEM BOKPYI CBEPXMACCUBHOM YEPHOU JIBIPHI.

HOHy‘II/ITI) MNpEACTAaBJICHUEC O PA3JIMYHBIX THUIIAX TAJIaKTHK, Y3HATb O IIPOSABJIICHHUAX AKTUBHOCTHU TaJlaKTUK W KBa3apoB, pacClpCACICHUN TaJlaKTUK B
MMPOCTPAHCTBC U (l)OpMI/IpOBaHI/II/I CKOILJICHHU U SYCHCTOMN CTPYKTYPBI UX PACTIPCACIICHUS.

V3Hath 0 CTPOCHUHN U 3BOJIFOIIMH YHUKAJIBHOI'O o0BexTa Beenennoii B OCJIOM. HpOCJ’Ie,I[I/ITL 3a Pa3BUTUCM Hpe,Z[CTaBJ'ICHI/Iﬁ 0 KOHEYHOCTH U OECKOHECUYHOCTH
BCCJ’IGHHOﬁ, (6} (bYHﬂaMCHTaHBHLIX napaaokcax, CBA3aHHbIX C HUMMU.

[ToHsTH, KaK M3 HAOIIIOJAEMOT0 KPACHOTO CMEIIEHHUS B CIIEKTPaX JANEKUX TalaKTHK MPHIILTH K BRIBOJY O HECTAIIMOHAPHOCTH, pacliupeHnn BceneHHoH, U,
YTO B TPONUIOM OHa OBUTA HE TOJBKO IUIOTHOW, HO M TOpSYEeH H, 4TO HAOIIOJAaeMOE PEIMKTOBOEC H3ITyUEHHE IMOATBEPIKIACT 3TOT BAXKHBIM BBIBOI
COBPEMEHHON KOCMOJIOTHH.

y3HaTB, KaK OTKpPBUIM YCKOPCHHOC paCIIUPCHUC Bcenennoii u ero cBS3pi0 ¢ TEMHOM 3H€pI‘PICI7[ u BCCMHpHOﬁ CHIIOH OTTAJIKMBaHM, HpOTHBOCTOHH.[eﬁ
BCCMHpHOfI CHJIC TATOTCHUA.

V3Hate 00 OTKPBITUHU 3K30IUIAHCT — IJIAHCT OKOJIO APYTUXx 3BE30 U COBPEMCHHOM COCTOAHUUA HpO6J'I€MI>I IIOHMCKa BHEC3CMHBIX L[I/IBI/IJ'II/IBaI_II/Iﬁ " CBsA3U C HUMU.



* Hay‘lI/ITI:CFI MMpOBOJAUTH HpOCTCﬁMHC ACTPOHOMHUYCCKUC Ha6J'IIO,Z[€HI/I$I, OPUCHTUPOBATHCA CPCAU APKHUX 3Bé3)1 n CO3B63£[I/II>i, HU3MCPATH BBICOTHI 3Bé3£[ u
COHHHa, onpeacIATb aCTPOHOMUYCCKUMHA MCTOJaMH BpEMA, HIUPOTY U JOJIOTY MECTa Ha6J'IIOI[CHPII>i, HU3MEPATHL AUAMETP COJ'IHHa " U3MCPATH COJIHCYHYIO
AKTUBHOCTB U €€ 3aBUCUMOCTB OT BPEMCHHU.

TEMATHYECKOE IIOYPOYHOE IINTAHUPOBAHME

Beenenue B actponomuio (1 1)

Lenp m3ydeHUs AaHHON TeMbl — ITO3HAKOMHTH YYaIUXCA C OCHOBHBIMH aCTPOHOMHYECKHMH OOBEKTaMH, 3alONHSIOMMMH BceeneHHyro: mmaHeramu, CONHIEM,
3BE3/1aMU, 3BE3IHBIMU CKOIUJICHUSIMH, TAJIAKTUKAMH, CKOTUICHHSAMH T'aJlaKTHK; (PU3NUECKUMHU MPOLECCaMU, TPOTEKAIOIIMMHI B HUX M B OKPY KaloLIeM

UX IPOCTPAHCTBE. YyUaluecs 3HaKOMATCS ¢ XapaKTEPHbIMU MaciTadamMy, XapaKTepU3YIOIIUMH  CBOHCTBa TUX HEOECHBIX Tell. Takke NPUBOAATCS

CBEZICHUA O COBPEMEHHBIX ONTHYECKHX, HH(PAKPACHBIX, PAArO-, PEHTTEHOBCKUX TENECKOmax M oOcepBaTopusix. Takum oOpa3oMm, ydarmecs 3HAKOMATCS C TEMHU

HeOECHBIMH TeTaMH U 00bEKTaMH, KOTOPbIE OHH B JalbHEHIIeM OyayT MoApOoOHO HM3y4yaTh HAa ypOKaxX acCTPOHOMHH.

Actpomertpus (5 u)

Lenpro n3ydeHus: MaHHOW TeMBI — (OPMHUPOBAHUE y yJaIIUXCS O BHUIE 3BE3THOTO HeOa, pa3OMEHHH ero Ha CO3BE3IHs, MHTEPECHBIX OOBEKTaX B CO3BE3AMSIX U

MHU(DOIIOTUN CO3BE3IWH, PAa3BUTHH ACTPOHOMHHM B aHTHYHBIE BpEMEHA. 3ajada yYalluxcs IMPOCIEeIUTh, KaK MEpexoj] OT OPHEHTAlMH IO CO3BE3AHAM K

WCTIOJIb30BaHHUI0 HEOECHBIX KOOPIMHAT MO3BOJIMI B KOJUYECTBEHHOM OTHOLICHUH U3y4aTh BHIWUMBIC IBWKEHUS Tel. Takke LENbI0 SBISETCS U3yYCHUE BUIUMOTO

newxeHnsa ConHua, JIyHbl U MIaHET ¥ Ha OCHOBE 3TOT0 — IOJY4YeHHE MPEeACTaBICHHUS O TOM, KaK acCTPOHOMBI HAYUYMJIMCh MPEACKa3bIBaTh 3aTMEHMUSI; MOTyUEHUs

MIpeICTaBICHUs 00 OJHON M3 OCHOBHBIX 33/1a4 aCTPOHOMHH C IPEBHEUIINX BPEeMEH — M3MEPEHUHN BPEMEHH U BEICHUH KaJeHIAPsL.

He0ecnast mexanuka (3 1)

Lenp n3yueHust TeMbl — pa3BUTeEe MPeNCTaBIeHU 0 cTpoeHnr COJTHEUHONW CHCTEMBI: T€OLIEHTPUYECKas U TeJINOIIEHTPHUECKHe CUCTEMbI MUpa; 3aKoHb! Kemnepa o

JBI)KCHUU TUTaHET U WX 00001meHne Hpl0TOHOM; KOCMHYECKHE CKOPOCTH M MEXKIUTAHETHBIE TTePENIETHI.

Ctpoenue ConHeuHoi cucteMsl (7 9)

Henp m3yueHHs TEMBl — MOJNYYHTh NpeAcTaBieHHe o cTpoeHHH COJIHEYHOW CUCTEMBI, M3YYHTh (U3UYECKyto mpupoAy 3emiun W JIyHBI, SBICHUS MPUIHBOB H

MIPEIecChy; MOHATh (PU3MUYECKUE OCOOSHHOCTH CTPOEHUS IDIaHEeT 3€MHOW TPYIIIBI, TUIAHET-TUTAHTOB W IUIAHET-KAPJIMKOB; y3HaTh 00 0COOEHHOCTSAX MPHPOJILI U

JBMOKCHUS aCTEPOMJIOB, MONYyYUTh OOINME MPEICTAaBIEHHUS O KOMETax, MeTeopax M METEeOpUTax; y3HaTh O Pa3BUTHUW B3MIIAJIOB Ha MpoucxoxkneHue CoirHewHOM

CUCTEMBI M O COBPEMEHHBIX IIPEACTABIICHUAX O €€ IPOUCXOKICHUU.

Actpodusuka u 3Bé3Has actpoHomus (7 9)

Lenp w3ydeHHs TEMBI — TONYYUTHh MPEACTABICHHE O PA3HBIX THIAX ONTHYECKUX TEJECKOIOB, PaIHOTEIIeCKONaxX W MeToAax HaONI0AeHWH C WX TOMOINBIO; O

METO/Aax M pe3ysibTarax HabmroaeHnit CoslHIa, ero OCHOBHBIX XapaKTEPUCTHKAX; O MPOSIBICHUAX COIHEUHONH aKTMBHOCTH M CBS3aHHBIX C HEH Mpolieccax Ha 3eMiie U

B Ouocdepe; 0 TOM, KaK aCTPOHOMBI ~ Y3HAIIU O BHYTPEHHEM  CTPOCHMHU Connna u Kak HaOJrOIeHUs COJIHEUHBIX HEUTPUHO
MOATBEPAUIN HAIIU IIPEACTABICHUS O mporeccax BHYTpH ConHua; HOJIYYUTb NIPEJCTABICHUE: 00 OCHOBHBIX
XapaKTEPUCTHKAX 3BE31, WX B3aMMOCBS3M, BHYTPEHHEM CTPOCHMU 3BE3]1 PA3JIMUHBIX THIIOB, IOHATH NPUPOAY OEJIBIX KapJIMKOB, HEHTPOHHBIX 3BE3M U

YEPHBIX JIBIP, Y3HATh KAK ABOWHBIE 3BE3/IbI IOMOTAIOT ONPEIEIUTh MACChI 3BE3], a IYJIbCUPYIOIINE 3BE3]IBI — PAacCTOSIHUSA BO BCeneHHON; MOIYyYUTh IPEICTAaBICHUE

0 HOBBIX U CBEPXHOBBIX 3BE3/1aX, Y3HATh, KAK )KUBYT U YMUPAIOT 3BE3/IBI.

Muteunsiii IlyTh — Hama lanaxruka (3 1)

ens u3ydeHne TeMbl — MOJYYHUTH IpeCcTaBiIeHUE 0 Hamel [ 'anaktuke — Miteaaom Ilytu, 06 00bekTax, €€ COCTaBISIONINX, O PACTIPEICIICHIH Ta3a U IBUTH B HEH,

PacCestHHBIX U MAPOBBIX CKOTUIEHUSX, O €€ CIIMPAIbHOW CTPYKTYpE; 00 MCCIeI0BaHIH €€ IIEHTPAbHBIX 00JIaCTeH, CKPBITHIX OT HAC CHIIHHBIM IMOTJIONEHHEM Ta30M U

MBUIBIO, @ TAK)KE O CBEPXMACCUBHOM UEPHOH JIbIpe, paclONOKEHHOH B caMOM LieHTpe ['amakThky.

TI'anaxruku (3 1)

Lenp m3ydeHUs TEMBl — IOyYUTh MPEACTABIEHUE O PA3IWYHBIX THUIAX TaJlaKTHUK, 00 OMpeNeleHNH PACCTOSIHUN 0 HUX MO HAONIOAEHUSM KPAacHOTO CMEIEHUs

JUHUAHN B UX CIIEKTpPaX, U 0 3aKoHe Xa00a; 0 BpallleHH! TaJaKTHK U CKPHITOH TEMHOM Macchl B HUX; MOJIYYUTh NMPEJCTaBIeHNE 00 aKTUBHBIX T'aJJaKTHKaX U KBazapax



1 0 (pu3mUecKrX mporeccax, MPOTEKAIOIINX B HUX, O pacHpeeIeHHH TATaKTHK U UX CKOIUICHNH BOo BceneHHol, 0 ropsueM MeXrajJakTHIeCKOM Ta3e, 3aloTHIIONIM
CKOTIJICHUSI TAJIAKTHUK.

Ctpoenue u 3Boironus Beesiennoii (2 1)

Lenp w3ydeHHWs TEMBl — IONYYHUTH MPEJCTaBICHHE OO0 yHHKAbHOM OOBekTe — BceneHHON B 1enoM, y3HaTh KakK pEMIaeTcsl BOIMPOC O KOHEYHOCTH WITH
OeckoHEeYHOCTH BceneHHo, 0 mapagokcax, CBA3aHHBIX C 3THM, O TEOPETUIECKUX IMOJIOKEHUAX O0IIeil TEOpHH OTHOCHTEIHHOCTH, JIKAIIUX B OCHOBE TTOCTPOSHUS
KOCMOJIOTHYECKHUX Mojenell BceneHHol; y3HaTh Kakue HaOMIOACHWS MPUBENIM K CO3JaHMIO pacIuupsiomielicss monenu BcemeHHo#l, o pagumyce W Bo3pacte
Bcenennoii, o BRICOKOH TeMIepaType BEIIeCTBA B HadalbHBIE IEPHOIBI KMU3HN BCeIeHHOH 1 0 MPUpOo/Ie PETUKTOBOIO H3ITyUEHUS, O COBPEMEHHBIX HAOIIONCHHIX
YCKOPEHHOT0 pacuiupeHnus BeeneHHo.

CoBpemMeHHbIE MPOOJIeMBbI acTPOHOMUH (3 9)

Lenp u3ydyeHus: JaHHOH TeMbl — MOKa3aTh COBPEMECHHBIE HAallpaBIeHNsI N3ydeHUs1 BceneHHoi, paccka3zaTh 0 BO3MOXHOCTH OTIPEENICHHsI PACCTOSHUINA 10 TAIAKTHK C
TTOMOIIIBIO HAONIOIEHUH CBEPXHOBBIX 3BE3N M 00 OTKPHITHH YCKOPEHHOTO pacimpeHusi BeceneHHOH, 0 poim TEMHOM SHEPTUM U CHIIBI BCEMHUPHOTO OTTAJKWBaHUS;
ydaiuecs Mojy4ar MpeacTaBlieHre 00 IK30IUIaHETaX W MOMCKE HK30IUIAHET, OJIATONPUATHBIX IS KHU3HHU; O BO3MOKHOM YHCJIE BHICOKOPA3BHUTHIX IUBHIIM3ALNN B
Hamen FaJIaKTI/IKe, O ME€TOJaX MMOUCKAX KU3HU U BHE3EMHBIX HHBHHI/I?:&HHﬁ u HpO6JI€MaX CBs3U C HUMMU.

Y4eOHo-TeMaTHUYeCKOe IVIAHUPOBAHKE (C y4eTOM padoueil NporpaMMbl BOCIIUTAHUS)

Ne NndopmamoHHbie
HasBanue pazgena KonuuectBo yacos

paszena MCTOYHUKHU

1 Benenue B acTpOHOMHIO 1 AcTtpoHeT

2 Actpomerpusi 5 http://www.astronet..ru/
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4 Crpoenne COTHEUHON CUCTEMBI 7 MOMYJSAPHBIA  CaiT 0
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Kaneﬂnapﬂo-TeMaaneCKoe IJIaHUPOBaHUE

Ne m/mt Paznen OcHoBuoe coaepxkanue | Kon- | Jata | Bugsl nqestenbHOCTH ydaniuxcs dopMa OlEHKU U
0 TeMam BO KOHTPOJIA
4acoB
Tema ypoxka
BBenenne lu
1/1 Beenenue AcCTpoHOMHS — HayKa O Memanpeomemusle: ¢ NOCTaTOYHOM MOJTHOTOM M TOYHOCTHIO BBIpa)KaTh CBOM | CaMOOIICHKA
aCTPOHOMHUIO KOCMOCE. [Tonsitue MBICIM B COOTBETCTBHUM C 3aJadyaMd U yCIOBUSMU KOMMYHHUKAIIUH;
Bcenennoii. CaMOCTOSITETTFHO BBIJENATh TIO3HABATENBHYIO II€Jb; BBIIENATH CXOJICTBA
CTpyKTypHI u €CTECTBEHHBIX HAyK, Pa3jMyusi MEXAY TEOPETUYECKHUMU M SMIHPUICCKIMH
Maciita0bl. BeeneHHol. METOJIaMH UCCIEA0BAHUA
Hanékue rITyOUHBI auuynocmusle: (HOPMHPOBAHHME MOTHBAIMUM B HW3YyUYCHUU HAyK O IMPUPOJE,
Bcenennoit yOSXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHWS TPUPOABI, YBAKEHHS K TBOpIAM
Pecypcut ypoka: HayKH ¥ TEXHUKH, TPAKIAHCKOrO MAaTPUOTHU3MA, JII0OBH K Pomuue, dyBcTBa
yueOHuK, § 1, 2 crp.8 — TOPAOCTH 3a CBOIO CTpaHy
13, MUCHMEHHO npeomemHple: HAYINTHCS OOBSICHITH POJIb ACTPOHOMHUH B KH3HHU YEIOBEKa U
OTBETUTH HA BOMPOC3 e€ 3HaYCHHE B CHCTEME €CTeCTBEHHBIX HAyK; yMETh ()OPMYyITUPOBATH MPEAMET
ctp.11 HA3Y4YEHUS aCTPOHOMMH; 3HATh OCHOBHBIE METO/IbI U3y4YeHHUs BceseHHOM
AcTpoMeTpus Su
1/2 | 3Bé3mHOE HEOO 3Be3gnoe HeOO. UTO MemanpeomemHsle: TUIAHUPOBATh y4eOHOE COTpyAHWUYECTBO ¢ yuuteneM u | CamMooOIleHKa,

TaKo€ CO3BE3HC.
OcHOBHbBIE CO3BEC311A

CeBepHOro mosrymapus

Pecypcut ypoka:
y4ebHuK, § 3 crp. 16 —
19, BBITIOJIHUTH

TBOPYECKYIO padboTy

CBepCcTHUKaMU; (OPMHUPOBATh IEJIeTIoJaraHue KaK IIOCTaHOBKY Y4eOHO
3a/1add Ha OCHOBE COOTHECEHHS TOro, YTO YK€ H3BECTHO M YCBOEHO
yYalyMcs, ¥ TOTO, 4YTO eMI€ HEW3BECTHO; BBIACIATH W (OPMYyITUPOBATH
MO3HABATEILHYIO II€Jb, MCKAaTh M BBIICIATH HEOOXOMUMYI0 WH(OpPMAIHIO,
CJIEIOBAThH AJTOPUTMY ACATEIHBHOCTH

auunocmuble: HOPMUPOBAHHE CAMOCTOSTEIBHOCTH B MPUOOPETEHUH HOBBIX
3HAHWUU W TIPAKTHYECKUX YMEHWH, UCIIOh30BAHNUE NMPHOOPETEHHBIX 3HAHUI B
IOBCEIHEBHOMN KU3HHU

npeomemHple: HayuuThCS OOBSCHATH 3HAYCHHS MOHATUH "co3Beszue",
"3BE3HAsT BeNWYHMHA"; YMETh HAXOAWTH 3BE3IBI M CO3BE3UsS Ha Hebe ¢
ITOMOIIIBIO KapThI 3BE3HOTO Heba

YCTHBIA OTBET

2/3

Hebecusie
KOOPIHUHATHI

HebecHbiit skBatop
HEOCCHBI  MEpHINAH;
TOPU3OHTAJIbHBIC,
9KBaTOPHAIIHHEIC
KOOPJIMHATBI;

MemanpeomemHuple: ¢ JOCTATOYHON MOJTHOTOW M TOYHOCTHIO BBIPAKaTh CBOM
MBICITH, CIyIIaTh W BCTYHaThb B JHAJOT, y4YacTBOBATb B KOJUIEKTHBHOM
oOcyxaeHnn po0IeM; 0CO3HABATH CaMOT0 Ce0sl KaK JIBHKYIIYIO CHIIy CBOETO
Hay4deHHUs, CBOIO CHOCOOHOCTh K  MPEOJOJCHHIO TMPEMSITCTBUA U
CaMOKOPPEKIINH; CUCTEMHO MBICIHUTD, IPUMEHSTh U MPE00Pa30BhIBATh 3HAKHU U

CamocTosTeNnpHast
pabora




KyJIbMUHAIIUN  CBETHUIL
T'opuzonTansHast
cUcTeMa  KOOpJHWHAT.
DKBaToOpHaATbHAS
CHUCTeMa KOOPAMHAT
Pecypcwi ypoKa:
yuebHuk, § 4 crtp. 20 -
21

CUMBOJIBI [UIs peIIeHNs] yueOHBIX U O3HABATEIbHbIX 3a/1a4

JUYHOCHIHbIE: (dbopmupoBaHue L[EJIOCTHOTO MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLICCTBEHHOM
[IPAKTUKH; GOPMUPOBAHHUE YCTONUYNBONM MOTHBALUHU K 00YUEHHIO
npeomemHple: YMETh U300paXkaTb OCHOBHbIE KPYTH, IMHUU U TOYKH HEOECHOH
cdepsl; 3HATH ONpeAescHUs] MOHATHH "HebecHast cdepa", "KyiabMmuHanuA";
yMeTh (HYOpMYJIHPOBATh OTIAMYMSI MEKAY TOPU3OHTAIBHOM M 3KBaTOPHUALHON
cucTeMaMM KOOpIUHAT

3/4 | Bunumoe OKJIUNTHUKA, TOYKA Memanpeomemnyle: OCO3HAHHO IUIAHUPOBATh M PEryIMpPOBaTh CBOKIO | CAaMOOLICHKa
JBU)KCHHE TIJIAHET | BECEHHETO JeSITeNbHOCTD, BBISBIATH MPOOJIEMBI, BIaleTh YCTHOH M MUCHbMEHHOH PEYblo;
u ConHua PaBHOJCHCTBHS, (hopMHpOBaThH LeNeNoNaraHue Kak IMOCTAaHOBKY y4eOHOW 3aJaud Ha OCHOBE
HEpaBHOMEPHOE COOTHECEHHS TOTO, YTO YK€ M3BECTHO M YCBOCHO yYallUMCS, U TOTO, YTO elIé
newxenne CornHIa 1O HEU3BECTHO;  CAMOCTOATENbHO  BBLAETSATH  IO3HABATEIBHYIO  IIETb,
SKIUNTHKE yCTaHABIUBATh TPUYMHHO-CICICTBCHHBIC CBSI3H, OOBACHATH pPAa3TUUHBIC
Pecypcwi ypoka: SIBJICHUS Ha OCHOBE (PU3NYECKOH Teopun
yuebHuK, § 5 ctp. 22- auynocmuble: (HOPMHUPOBAHUE YCTOHYMBOW MOTHBAIlMM K OOYYCHHIO,
23 MprOoOPETEHNIO HOBBIX 3HAHWH, YMEHUH, HABBIKOB, CIIOCOO0B JIESTEILHOCTH
npeomemmple: HAYIUTHCS OOBSCHATH 3HAUCHUE MMOHATHS "IKIUNTHKA"; YMETh
pa3nuyaTh OpsSIMOE U MOISTHOE IBM)KEHHUE IUTaHET U (JOPMYJIMPOBATh IPUUHHBI
TaKOTO JABIDKEHHUS; YMETh ONMUCHIBaTh MyTh CoNHIA cpeau 3BE3J B TeueHHE
roja
4/5 | Oemwxenue Jlynol | CHHOIUYECKHI Mecsll, Memanpeomemnyple: OCO3HAHHO IUIAHUPOBAaTh M PEryIHMpOBaTb CBOIO | CAMOKOHTPOJb
Y 3aTMEHHS Y376l JYHHOW OpOWTHI, JeSITENBHOCTD, BBISBIATH MPOOJIEMBI, BIaIeTh YCTHOM M MHUCBMEHHOU PEYbIo;
MoyeMy  TPOHUCXOJAT (dbopMHpoBaTh IeNenoNaranue Kak MOCTaHOBKY y4eOHOW 3a/laud Ha OCHOBE
3armenus. Capoc u COOTHECEHHS TOTO, YTO YK€ M3BECTHO M YCBOCHO yYallUMCS, U TOTO, YTO elIé
TIpeICKa3aHHUs HEU3BECTHO;  CAMOCTOSITENIbHO  BBIACHSATH  IIO3HABATENIBHYIO  LElIb,
3aTMEHUI yCTaHABIUBATh TPUYMHHO-CICICTBCHHBIC CBSI3H, OOBICHATH PAa3TUUHBIC
Pecypco ypoxa: ABJICHUS HA OCHOBE (PM3UYECKOH TEOprn
yueOHuK, § 6 crp. 24 - auynocmusie: GHOPMHPOBAHME MOTHBALMM B HM3YYEHHH HAyK O TPHPOJE,
25 yOeXAEHHOCTH B BO3MOXKHOCTH TIO3HAHHWA TNPUPOABI W TPUMEHUMOCTH
M3y4aeMbIX 3aKOHOB K Ba)KHEHIINM OOJIACTSAM NEATEIbHOCTH YEJIOBEUECKOTO
obuecTBa
npeomemmple: HayuuTbcsd OOBSCHATH 3HadeHue moHsATHH "dasza Jlynsr",
"comneunoe 3atmenme", ‘"capoc", '"myHHOe 3aTMeHue"; HAYYHUTHCS
($hopMynHpOBaTh MPUYUHBI COTHEYHBIX U JTYHHBIX 3aTMEHHIA; YMETh OOBSICHSTD
Pa3HUILy MEXy CHHOIWYECKUM H CUAECPUUECKUM MECSIEM
5/6 Bpems u | ConHedHoe U 3BE3MHOC Memanpeomemusle. ¢ N0CTAaTOYHON MOJHOTOW M TOYHOCTHIO BBIPAXKaTh CBOM | TECTUPOBAHME
KaJeHJaph BpeMs, JIyHHBIH U MBICJIM, CIyllaTb ¥ BCTyNaThb B JHMAaJOl, y4acTBOBATb B KOJUIEKTUBHOM

COJIHEUHBIN KalleHJaph,
IOJIMAHCKHUH u

06CY)KI[CHI/II/I HpO6J’I€M; OCO3HABaTh CaMOI'0 ceOs Kak ABHUXXYIIYIO CUITy CBOCTO
Hay4YCHUH, CBOIO CITIOCOOHOCTH K MpeoJ0JICHUTIO HpeHHTCTBI/Iﬁ n




TPUTOPUAHCKUN
KaJleHIaph

Pecypcu ypoka:
yaebHuk, § 7 ctp.38 -
31

CaMOKOPPEKLIUH; CUCTEMHO MBICIIUTh, IPUMEHSTh U IIPEoOpa30BbIBATh 3HAKU U
CHUMBOJIBI [UIS peIIeHNs] yUeOHBIX U O3HABATEIbHbIX 33124

JUYHOCHIHDbIE: dbopmupoBanue LEJIOCTHOTO MHUPOBO33pEHUS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM
MIPAKTUKU

npeomemmuple: yMETb (QOPMYJTHUPOBATH PAa3UUUsl MEXKIY 3BE3IHBIM U
COJITHEYHBIM BpPEMEHEM; 3HaTh YCTPOICTBO JIYHHBIX U COJHEYHBIX KaJeHIapewu;
HAy4IUThCSl OOBSICHATH pa3nuus MEXIy IOJIMAHCKUM M TI'PUTOPHAHCKUAM
KaJICHJapEM

He0ecnas mexanuka

1/7 | Cucrema mupa

I'eouenTpuueckas u
TeJIMOIIeHTpHYEecKas
cucTema MHUpa;
0o0BsICHEHHE
MeTJIe00pa3HOro
JIBUAKCHYISI IJTaHET;
JTIOKa3aTeNbCTBA
IBYKEHUS 3emian
BOKpyT COmHIIA;
TOAWYHBIN  mapajiiakc
3BE3N

Pecypcu ypoxa:
y4eOHUK, § 8

Mmemanpeomemnsie: GOpMUPOBATH y4eOHOE COTPYIHHYECTBO C YUUTENIEM H
CBEPCTHUKAMH; UCKATh M BBIACTATH HEOOXOAUMYIO MH(OPMAIHUIO, CIEA0BATH
AITOPUTMY JAEATENFHOCTH;, MPUMEHITh 3HAaHHS U3 JAPYTHX MPEIMETHBIX
obnacreit

JUYHOCMHDbIE: ¢dbopmupoBaHue LIEJIOCTHOTO MHPOBO33pEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHON
NPAaKTUKA, M YCTOHYMBOIO IIO3HABATEIFHOIO HHTEpECa K M3YYEHHIO
€CTECTBEHHBIX HAyK

npeomemHple: HAYYUTHCS OOBSICHATH OCOOCHHOCTH TEOLCHTPHUUECKON |
TeTMOLEHTPUYECKOH CHUCTEM MHUpa; YMETb JOKa3blBaTh IBIDKEHHE 3eMIIU
Bokpyr CojHLA; Hay4yuTbCS OOBSCHATH 3HAYCHHE IOHATHHM "mapasakc',
"mapcek"”

CaMOOIICHKa

2/8 | Bakonsr Kerutepa

OO0O0OIIEHHBIE  3aKOHBI

MemanpeomemHuple: ¢ JOCTATOYHON MOJHOTON M TOYHOCTHIO BBIPAKaTh CBOU

Y CTHEIN OTBET

JBHXXCHHUA IIJIAHET Kennepa u MBICJIM B COOTBETCTBHU C 3aJa4aMU U yCJIOBUAMU KOMMYHUKAIIUHW,; BBITIOJIHATDH
oTpeieieHue Mace neicTBUsT 1o o0pasiy, OLECHWBaTh M KOPPEKTUPOBAaThb JEHCTBUS B
HEeOECHBIX Tel COOTBETCTBHHU C 3TAJOHOM; MCKaTh MH(pOpMaNuio, (GOpMUpPOBATH CMBICIOBOE
Pecypcut ypoKa: YTeHHEe, 3aKPeIUIsiTh W TPH HEOOXOJUMOCTH KOPPEKTHPOBATH H3yUEHHBIE
y4eOHUK, § 9 CHOCOOBI IeHCTBUH, MOHATHHA U aJTOPUTMOB
auynocmusie:  POpMUPOBAHWE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B
O6HI€HI/II/I U COTPYAHUUYCCTBE CO CBCPCTHUKAMH H YUYHUTCICM, OBJIAACHHC
HAay4YHbIM TOJXOJOM K PELICHUIO pa3iMyHbIX 3a1a4; (HOpMHUpOBaHUE
LEJIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTUKU
npeomemmpie: yMeTh (HOPMYINPOBATH 3aKOHBI JBIKCHUS IUIAHET; 3aIMCHIBATh
YCIJIOBHE U PELIEHUE KOJTMUYECTBEHHBIX 33]]a4 10 COCTABIEHHOMY aJITOPUTMY
3/9 | Kocmuyeckue Ileppas  u  BTOpas MemanpeomemHuple: ¢ JOCTATOYHON MOJHOTOM M TOYHOCTHIO BBIpakaTh cBOM | CamocTosTenbHas
CKOPOCTH U | KOCMUYECKHE MBICJIM B COOTBETCTBUM C 33[a4aMH U YCIOBUSMHU KOMMYHUKAIUH; BBIIOJIHATh | paboTa
MEXKIJIAHETHBIE CKOPOCTH; JOeWcTBUsL 1o o0pasily, OIICHWBaTh M KOPPEKTUPOBATh JEHCTBUS B




nepenéThbl

OINITHMAJTbHAs
HOJTY LTI THIECKAS
opbuta KA k
TUTaHEeTaM, BpeMs
noJéra K MiaHeTe
Pecypcot ypoKa:

yuebHuk, § 10, 11

COOTBETCTBHHU C 3TAJIOHOM; HCKaTh MH(POpMANHNio, (OPMUPOBATH CMBICIOBOE
YTEHHE, 3aKpeIUIATh U IPU HEOOXOAWMOCTH KOPPEKTUPOBATh H3YYECHHBIC
CIOCOOBI IEHCTBYIA, TOHATUH U aIrOPUTMOB

Auynocmuble:  (POPMUPOBAHWE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B
OOIIEHNH M COTPYJHMYECTBE CO CBEPCTHUKAMH M YUHUTEJIEM; OBJIQJCHUE
HAayYHBIM TOJXOJOM K PELICHWIO pas3iuyHbIX 3aaa4; (QopMupoBaHue
MOTHBAllMM B U3YyYCHUU HAYK O MPUPOAE, YOXKIEHHOCTH B BO3MOKHOCTH
MTO3HAHWS NIPUPOJBI, YBAXXECHHA K TBOPLAM HAYKH M TEXHHKH, I'PaKIaHCKOTO
MaTpUOTH3Ma, JTI00BH K PosmHe, 4yBCTBa TOPAOCTH 32 CBOIO CTPaHy
npeomemmuple: yMETb pACCUUTHIBATh MEPBYID MU BTOPYI0 KOCMHMUYECKYIO
CKOPOCTH Ha OCHOBE 3aKOHA BCEMHPHOI'O TSATOTEHUS; HAYYUTHCS OOBACHSTDH
3HaUYC€HHE NOHATHM '"omTHMainbHas TpaekTopus noiéra", "Bpems monéra K
magere"

Ctpoenue CoHedHOH cUCTEMBbI 74
1/10 | CoBpemeHHbIE 00 oTIMYMSX IUIAHET Memanpeomemuuole. CaMOKOHTPOJIb
MpeACTaBiIeHUs] O | 3eMHOH Tpymmel U JUYHOCMHDbIE:.
CTPOCHHUH U | IUIAHET-TUTaHTOB; O npeomemHtple: yMeTb ONUCHIBaTH cocTaB COJMHEYHOH CHCTEMBI; YMETh
cocTaBe IUTaHEeTaxX-KapJuKax; OOBSICHATh OTIMYMS IUIAHET 3€MHON I'PYyMIIbl M IUIAHET-TUTAHTOB; 3HATH, YTO
ConnevyHoM MaJIbIX TeJax; O Iosice takoe nosic Koiirepa n o6mako OopTa 1 KakoB UX COCTaB
CHUCTEMBI Kofinepa wu obmake
komeT Oopra
Pecypco Yypoka:
y4eOHUK, § 12
2/11 | Tnanera 3emJst ®opma 3emiy, Memanpedmemnste: GopMUPOBATH y4eOHOE COTPYIHUYECTBO C YYUTENeM M | YCTHBIA  OTBET,
BHYTPEHHEE CTPOCHHE, CBEpCTHHKaMH; (HOpMHUpPOBATH LEJENojJaraHue Kak TII0CTAHOBKY Y4eOHOW | CaMOKOHTPOJb
aTMocdepa U BIHSIHUE 3aJayd Ha OCHOBE COOTHECEHHUS TOr0, 4YTO YXe H3BECTHO M YCBOCHO
napHukoBoro 3¢ddekra yyaluMcsi, ¥ TOTO, 4YTO emé HEM3BECTHO; BBIIENATH W (OPMYIHPOBATH
Ha  KIUMar  3eMiin MO3HABATENILHYIO 11eJIb, MCKATh M BBIACTATH HEOOXOAMMYIO WH(OPMAIHIO;
Pecypcwi ypoKa: MIPUMEHSTDH 3HAaHHUA U3 IPYTUX MPEeIMETHBIX o0nacTei
y4ebHuK, § 13 auynocmuble: HOPMUPOBAHUE CAMOCTOSTEIBHOCTH B NMPHOOPETEHUH HOBBIX
3HAaHWH M MPAKTUYECKUX YMEHHUH, MCIIOIb30BaHUE MPUOOPETEHHBIX 3HAHUN B
MOBCEHEBHOW  XM3HM;  (OPMHPOBAHME  HABBIKOB  O0OOLIEHHMS U
CHCTEMaTHU3alH TEOPETHUECKOT0 MaTepraa
npeomemmple: yMETh ONMCHIBATH BHYTPEHHEE CTPOEHHE 3€MIIM U COCTaB €&
aTMoc(epsl; HayYUTbCS OOBSCHITH CBSI3b CMEHBI CE30HOB IoJia M HAKJIOHA
3eMHOH OCH, BIUSHHME NAapHUKOBOTO H(QeKTa Ha KIuMaT 3eMiH, poib
MarHuTocdeps! 3eMiH B 3amuTe 6nocepsl OT KOCMUYECKOTO U3ITyYSHUS
3/12 | JIyma u e€¢ | ®opmupoBaHue Mmemanpeomemnvle: HopMUPOBATH YIECOHOE COTPYIHHUYECTBO C YUHTEIEM M | TECTHPOBAHHE
BIIHMSHUE Ha | moBepxHOocTH  JlyHBI; CBEpCTHMKaMH; (OpMHUpPOBATH MEJenojaraHie Kak IOCTAaHOBKY Y4eOHOM




3eMitro

MpUpOJia NPUIUBOB U
OTJIMBOB Ha 3eMJje U UX
BJIMSIHHE Ha

IBIDKEHUE 3eMiId HU

3aga4u Ha OCHOBE COOTHECCHHA TOI'O, 4YTO YK€ H3BECTHO U YCBOCHO
ydamuMmces, U TOro, 4To emé HCU3BCCTHO, BBIACIATH H CI)OPMYJ'II/IpOBaTL
MO3HAaBAaTCIIbHYIO IICJIb, UCKAaTb W BBIACIATH H606XOILI/IMYIO I/IH(I)OpMaIII/IIO,
CJIEAOBATh AJITOPUTMY ACATCIBHOCTH

Jlynsr; MIPOTIECCHS AuyHocmuble: GOPMUPOBAHIE CAMOCTOATENHHOCTH B MPHOOPETEHHUH HOBBIX
3eMHOU ocH u 3HaHUH W TMPAKTUYECKUX YMEHHi; (QopMHUpOBaHHE HAaBBHIKOB O00OOLICHHS U
JBIKEHHUE TOUYKH CHCTEMaTHU3alliH TEOPETHUECKOT0 MaTepraa
BECEHHETO npeomemmuple. HAYINTHCS OOBACHATH TPHUPOAY MPIIIMBOB W OTJIMBOB Ha
PaBHOACHCTBHUS 3emie; yMeTb OOBSCHSATH 3HAUCHHWE MOHATUS "mpemeccus 3eMHOH ocu" U
Pecypcut ypoka: OOBSICHATH 3TO SIBIICHHE
y4eOHuK, § 14
4/13 | Tlnanetsl 3eMHON | Du3MUYEcKHe CBOMCTBA MemanpedmemHtsle: HopMHUPOBATH yU4eOHOE COTPYJHHUYECTBO C YUHUTEIEM M | CAMOOIICHKA
TPYTITBI Mepkypusi, Mapca u CBepCcTHUKaMU; (OPMHUPOBATH IEJETNojaraHie KaK IIOCTAaHOBKY Yy4eOHOi
Benepsr; uccnenoBanus 3aJaud Ha OCHOBE COOTHECEHHUS TOTrO, 4YTO YyXKE M3BECTHO M YCBOCHO
TUTAHET 3€MHOU TPYIIITBI yyaluMcs, ¥ TOTO, 4YTO em¢ HEM3BECTHO; BBIIENATH W (HOPMYITHPOBATH
KOCMUYECKUMU MMO3HABATENBFHYIO I€Jh, WCKAaTh M BBIICIATH HEOOXOMUMYI0 WH(OpPMAITHIO,
anmapaTamu CJIEIOBATh ATOPUTMY AEITEIHHOCTH
Pecypcw ypoka: JIUYHOCHIHblE: Q)OpMPIpOBaHI/Ie CaMOCTOATCIIBHOCTU B HpI/IO6p€TCHI/II/I HOBBIX
yuebHuk, § 15 3HAHUH W TPAKTHYECKUX YMEHUH; (OpMHUPOBaHUE HABBHIKOB 00OOIIEHUS U
CHUCTEMAaTH3alliu TEOPETUIECKOT0 MaTepHraa
npeomemHple: yMETh ONHMCHIBATH OCOOCHHOCTH (DPU3UUECKOW MPUPOJIBI TIAHET
3€MHOH TPYIIIBL, YMETh (OPMYJIUPOBATH CXOJICTBA U Pa3INYHs IJIAHET 3eMHOMN
TPYNIBI ¥ HAYYUTHCS UX OOBSICHATD
5/14 | Tlnanersi- ®dusnveckre CBOWCTBA MemanpedmemHusle: HOpMUPOBATh yueOHOE COTPYIOHHUYECTBO ¢ yuuteneM W | CamocTrosiTenbHast
TUTAHTHI. OnuTepa, CarypHa, CBEpPCTHUKAaMU; (OPMUPOBATh IIeJerojaraHie Kak II0CTAaHOBKY Yy4eOHoOW | pabora
[TnaneTsr - | Ypana wu HenrtyHa; 3a/ladyl Ha OCHOBE COOTHECEHHWS TOT0, 4YTO YK€ H3BECTHO M YCBOCHO
KapJIuKu BYJIKAHHYECKas yYalyMcs, ¥ TOTO, 4YTO eMI€ HEM3BECTHO; BBIACIATH W (OPMYyITHPOBAThH
ACATCIIbHOCTD Ha MMO3HABATCIIbHYIO IICJIb, WCKAaTb W BBIACIATH HCO6XOJII/IMyIO I/IH(i)OpMaI_H/IIO,
CITYTHUKE IOHI/ITepa CJICA0OBATh AJITOPUTMY ACATCIBHOCTH
Wo; mnpupoma xojen auynocmubie: HOPMUPOBAHUE CAMOCTOSITEIBHOCTH B NMPHOOPETEHHH HOBBIX
BOKpYT IUIaHET- 3HAaHUH W TPAKTUYECKUX YMEHUi; (OopMHUpOBaHHE HABBHIKOB OOOOIEHHS U
THTaHTOB, CHCTEMaTH3aIl[UH TEOPETHUECKOTO MaTepraia
IJTAHETHI-KAPJIUKH npeomemmple: yMETh ONMCHIBATH (PU3MYECKHE CBOMCTBA IJIAHET-TUTAHTOB;
Pecypcol ypoxa: yMeTb OOBSICHUTH TPHUPOAY KOJEL BOKPYI IUIAHET-TUTaHTOB; 3HATh, YTO
yueOHuK, § 16 MIPEACTABIISIIOT COOOU M TIe HAXOMATCS IIIAaHETHI-KAPITUKA
6/15 | Maubie tena | Ousnueckas npupoja Memanpedmemnste: GOpMUPOBATHL y4eOHOE COTPYIHHYECTBO C YYUTEIEM H | CAMOKOHTPOJIb
ConHegyHOM acTepONIOB H KOMET; CBepCcTHUKaMU; (OPMHUPOBATH IIEJIETIOJaraHie KaK TIOCTaHOBKY Y4YeOHOM
CHCTEMBI nosc  Koiimepa u 3aJa4d Ha OCHOBE COOTHECEHHUS TOTrO, 4YTO Y€ H3BECTHO M YCBOCHO

obmako komer Oopra;

yYaluMcs, ¥ TOTO, YTO emé HEW3BECTHO; BBIACNATH M (OPMYyITHUPOBATH




MpHUpOJIa METEOPOB U
METEeOpUTOB  Pecypcul
ypoka.: y4eOHuK, § 17

MO3HABATENLHYIO II€7b, UCKATh M BBIICIATH HEOOXOMUMYIO HH(GOPMAIIHUIO,
CJICZIOBATh ANTOPUTMY JEATEILHOCTH

auuHocmuble: HOPMUPOBAHUE CAMOCTOSATEIBHOCTH B NMPHUOOPETEHUH HOBBIX
3HAHUH W TPAKTHYECKUX YMEHHi; (OpMHUpOBaHUE HABBIKOB 000OIIEHUS U
CHCTEMATH3aIl[UH TEOPETHUECKOTO MaTepraia

npeomemHple. YMETh ONKCHIBATh (DU3UYCCKUE CBOWCTBA aCTEPOUIOB M KOMET;

yMeTb (opMynMpoBaTh pasHHIy MEXKIY METeopaMH, METEOpOUIaMHu,
METEOPHUTAMH B OOJIHIaMHU
7/16 | CoBpeMeHHbBIE O0 oTIMYMAX TUIAHET MemanpeomemHple: CIymaTh, BCTyNMaTh B TUAIOT, YYacTBOBaTh B | CAMOKOHTPOIb
MIPEJCTaBICHUs O | 3¢MHOM Tpymnmel | KOJIJIEKTUBHOM 0OCYX/IeHHH TpoOieMbl; (opMUpOBaTh HeNenoiaranie Kak
MIPOUCXOXKICHUH IUIAHET-TUTaHTOB; O MIOCTAaHOBKY Y4€OHOI 3a1auy Ha OCHOBE COOTHECEHHUS TOTO, UTO YK€ U3BECTHO
ConneuHol IUTaHEeTax-KapJuKax; W YCBOGHO Y4YaIIMMCSl, U TOrO, 4YTO €€ HEM3BECTHO; CaMOCTOSTEIbHO
CUCTEMBI MaJbIX Tejax; O Mosice BBIICTIATh TMO3HABATEIbHYIO II€7b, YCTAHABIMBATH MPHUUYUHHO-CIIEICTBEHHBIE
Kolinepa wu o0nake CBSI3H
komet Oopra JUYHOCHIHbIE: (dopmupoBaHue LIEJIOCTHOTO MHPOBO33PEHHUS,
Pecypcut ypoka: COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLICCTBEHHOM
y4eOHUK, § 12 MPaKTUKX; GOPMUPOBAHHUE HABBIKOB CaMOaHAaJIN3a U CAMOKOHTPOJIS
npeomemHtple: HAyIUThCSI OOBSICHATH (opmupoBanue CoiHIA M IUIAaHET Ha
OCHOBE COBPEMEHHBIX MNpEACTaBICHU o mnpoucxoxacHun ConHeuyHOl
CUCTEMBI
AcTtpodu3uka u 3BE3THAS ACTPOHOMMUS 74
1/17 | Metonpr [IpuHUMO nelcTBUS U MemanpeomemHusple: BBISBIATH MPOOJIEMy, C JOCTATOYHOH TIOJHOTOM U | TECTUPOBAHHUE
acTpo(U3NIECKUX | YCTPOUCTBO TOYHOCTBIO BBIPAXKaTh CBOM MBICIH; BBIACNSATH M OCO3HABATh TO, YTO YXKE
HCCIIEeI0BaHNI TEJIECKOTIOB, YCBOGHO B Kypce (HM3MKM M 4YTO eI MOJISKUT YCBOEHHIO, OLCHHBATbH
pedpakTopoB u Ka4yecTBO M YpPOBEHb YCBOCHHUS MaTepHaja; aHAIM3UPOBaThb U CHHTE3UPOBATH
pedIeKTOpOB; 3HAHHUS, YCTaHABJIMBATh MIPUIHMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTD JIOTHUECKYIO
PaluOTENIECKOIIB U LeNb PacCyXAECHUH, CTPYKTYpHPOBATh 3HAHUS
paaronHTEPPEPOMETPHI auynocmubie: GHOPMHUPOBAHHE YMEHHUS BECTH JUAIOT C  YUYHUTEIIEM H
Pecypcz,l Ypoka: OOHOKJIACCHUKaMM Ha OCHOBC€ paBHOIIPaBHBIX OTHOIIEHWA W B3aHMHOIO
y4eOHUK, § 19 YB@)KEHHUS; OCO3HAHMUE LIEHHOCTH HAYYHBIX 3HAHUH 11 OOBSICHEHHS SIBICHUHN
OKPY>KaIoIEero Mupa
npeomemmple: HAYIUThHCSI OOBICHATH YCTPOUCTBO pedpakTopa u peduiekTopa;
yMeTh (HOPMYJIHMPOBaTh MPUHIMIT JIEHCTBUS PaJIMOTEIIECKOIA; HAYYHTHCS
00BSICHATH 3HaYCHHUE MOHATHS "pazpemaroniasi cnocoOHOCT"
2/18 | Connne Onpenenenue MemanpeomemHuple: ¢ JOCTATOYHON MOJHOTOM M TOYHOCTBIO BBIpaXKaTh CBOM | CAMOKOHTPOJIb
OCHOBHBIX MBICJIH, JIOOBIBATH HEJOCTAIONIYI0 WH(GOPMAIMIO C TOMOIIBI0 BOIPOCOB;
XapaKTePUCTUK OCO3HaBaTh CaMOro ceds Kak MABIKYIIYI0 CHIy CBOErO HaydeHHs, CBOIO
ConHua; CTpOEHHE CHOCOOHOCTD K TPEOAOJICHHIO NPEISITCTBUI M CaMOKOPPEKLWH, COCTAaBISTDH
COJIHEYHOH IUTaH pelIeHHs 3aJadyM, CaMOCTOSTEIBHO HCHPABIATh OIIMOKH; CO31aBarTh,




atMoc(epsl;  3aKOHBI
U3ITydCHHUS
abCOMIOTHO TBEPAOTO
TeNa W TeMmIeparypa
doTtochepsl U IIITEH;
MPOSIBIICHHE
COJTHEYHOU
aKTUBHOCTH W €€
BJIMSIHUE HA

KmuMar W Ouocdepy
3emin

Pecypcwi VpoKa:
y4eOHUK, § 20

MIPUMEHATh ¥ TPeoOpa3OBBIBATh 3HAKM M CHMBOJIBI, MOJAETH M CXEMBI IS
pelieHns y4eOHBIX U MMO3HABATENbHBIX 3a/1a4, BBIACIATh U KIacCU(UITUPOBATh
CYIIECTBEHHBIE XapaKTEPUCTHKHN 00BEKTa

JUYHOCmHbLE: (hopmupoBanue LIEJIOCTHOTO MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKHU; UCTIOIB30BaHNE TPHOOPETEHHBIX 3HAHUI AJIs1 OOBSICHEHUS SIBICHUH,
HaOJI01aeMbIX B IOBCEIHEBHOM KU3HU

npeomemmHple: YMETH ONMCHIBATH CTPOCHHE W COCTAB COJHEYHOW aTMOCQEpHI;
HAYYHUTHCS OOBACHATH 3HAYCHUE TOHATHS "COJIHEYHas aKTHBHOCTH' W eé
BIIMSTHUE HA TpoIiecchl Ha 3eMiie

3/19 | Buyrpennee Pacuér TemmnepaTypsl MemanpeomenHple: WCIONH30BaTh aJIeKBaTHBIC S3BIKOBBIE CpEACTBa IS | CAMOKOHTPOJb
CTpOEHUE U | BHYTpHU CounHia; oToOpakeHUs uHpopMalu B (OpPME PEUYCBBIX BBHICKA3BIBAHUH C IIEJIBIO
HCTOYHHK TEPMOSACPHBII IDUIAHUPOBAHUSA, KOHTPOJNS ¥ CaMOOIEHKH; OCO3HaBaTh CaMOTo cels Kak
sHepruu ComHIa HCTOYHHK SHEpPrun JBWOKYIIYIO CHJIY CBOCTO HAydeHHUs, CBOK CIIOCOOHOCTh K IPEOJIOJICHHIO
ConmHua W TepeHoc MPEMSTCTBUN M CAMOKOPPEKIUH;, OOBSCHITh (PU3MYEeCcKre MPOLECCH, CBI3N U
SHEPruu BHYTpHU OTHOULIEHUS, BBISIBIISIEMBIE B IIPOLIECCE U3YUEHUS JAHHON TEMBI
ComHna; JIUYHOCMHbIE: (hopmupoBaHue IIEJTOCTHOTO MHPOBO33PEHUS,
HaOJII0IeHUS COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBEHHOM
COJIHEYHBIX HEUTPHUHO IIpaKTUKH
Pecypcut ypoxa: npeomemmple: yMETh ONUCHIBaTh BHYTpeHHee cTpoeHue CoiHLA; 3HATh, YTO
yueOHukK, § 21 TEPMOAJIEPHBIE PEAKIUU SBIISIIOTCS HUCTOYHHUKOM COJIHEYHOM 3HEpIruu;
HAy4YUThCS OOBICHATh 3HAYCHUE MCCIICTOBAHUM COJTHEUYHBIX HEUTPHUHO
4/20 | OcHOBHBIE OnpenenexHue Memanpeomemnple: ¢ TOCTATOYHOU MOITHOTON M TOYHOCTBIO BhIpaXkaTh cBOM | CaMOOLEHKA,
XapaKTEePUCTUKHU OCHOBHBIX MBICJIM B COOTBETCTBUU C 33a/ladyaMU U yCIOBUSIMU KOMMYHHMKAIUMU, CAYIIATh U | YCTHBIA OTBET
3BE3 XapaKTepUCTUK 3BE3]; BCTYIIaTh B JIMAJIOT, y4aCTBOBAaTh B KOJJIEKTHUBHOM OOCYXICHHH MPOOJIEMEI;
CIIEKTpaibHas OCO3HaBaTh CaMoOro ce0s Kak JBIKYIIYH CHIy CBOErO HAy4YeHHs, CBOIO

KITacCU(UKAIHS 3BE3]I;
IuarpaMma  «CHEKTp—
CBETUMOCTDY H
pacupeneneHue  3BE3[
Ha HEH; CBSA3b MACCHI CO
CBETUMOCTBIO 3BE3
TJIaBHOM
IOCJICIOBATCIEHOCTH,
3BE3/IbI, KpacHbIE
TUTaHTHI,

CIIOCOOHOCTh K TPEOAOJICHUI0 MPEMATCTBUH M CaMOKOPPEKIIHU; CHCTEMHO
MBICJINTB, CO34aBaTh, IPUMEHATE U HpeO6pa3OBI)IBaTI) 3HAKH U CHUMBOJIBI J1JIA
peIICHUA yT-Ie6HBIX 1 IIO3HAaBATCJIBbHBIX 3a1a4

JUYHOCHIHbIE: ¢dopmupoBaHue LIEJIOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
IPAKTUKU

npeomemHple: HAyUIUTHCS OOBSACHATH CBS3b MEXKIY 3BE3JHON BEIMYWHOU H
CBETHUMOCTBIO 3BE3]IbI;, YMETh OIUCHIBATH CIICKTPAIbHBIE KJIACCHI 3BE3T;, YMETh
MOJTH30BATHCSA ~ TUArpaMMoON  "CIEKTP-CBETHUMOCTH'; YMETh  OIUCHIBATH
CTpOEHUE 3BE3]1 TIIABHOM MOCIIEIOBATEIILHOCTH, THTAHTOB M CBEPXTUTAaHTOB




CBEPXTUTaHThI U OeJbie
KapJIMKQ

Pecypcuor ypoka:
yuebHuk, § 22-23ctp.
91-94

5/21 | benbie kapauku, | OCOOCHHOCTH CTPOCHUS Memanpeomemnsple: ¢ JOCTATOYHON MONHOTOW M TOYHOCTBIO BhIpakaTh cBoM | CaMocTosITenbHas
HEHTpPOHHBIE OenbIX  KapiuKoB U MBICIM B COOTBETCTBHM C 3aJadyaMH U YCJOBUSIMH KOMMYHHUKaluu; | paboTa
3BE3mbI, uYEpHBIE | mpexen YaHmgpacekapa IJIAHWPOBATH M MPOTHO3MPOBATH PE3YIbTAT; aHAIM3UPOBATH M CHHTE3UPOBATH
IeIpel.  JIBOWHBIE, | HAa MX Maccy; MyJbCaphl 3HAHWS, YCTAaHABINBATH IPUIHMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKYIO
KpaTHbIe U | 1 HEHTPOHHBIC 3BE3MIbI; LeNb PacCyXACHUH, CTPYKTYPHPOBATh 3HAHUS
MepEeMEHHBIE MOHATHE YEPHOU IBIPHI; auynocmuble: (HOPMUPOBAHUE YCTONYMBONM MOTHBAIMHM K MPHOOPETCHUIO
3BE3 bl HAOJIIONEHUS IBOMHBIX HOBBIX 3HAHUH U MPAKTUYECKUX YMEHHI

3BE31 W OIpeereHne npeomemHple: HAYUYUTHCS  ONHCHIBATH  CTPOCHHE  OCNBIX  KapJHKOB,
150, Macc; HEHTPOHHBIX 3BE3N, IyJNLCAPOB W UYEPHBIX JABIP; YMETh (HOPMYIHPOBATH
MyJIbCUPYIOLINE omnpenereHue MOHATUN "nBoWHbIE 3BE3AbI", "KpaTHbIE 3BE3NBI", "3aTMEHHO-
IIEPEMEHHBIE  3BE3MBL; IepeMeHHbIe 3BE3/1bI", "MyIbCUPYIOLINE TEPEeMEHHBIE 3BE3/1bI"

e enpt u CBSI3b

nepuoaa

ITyJIbCALIMN co

CBETUMOCTBIO y HUX

Pecypcut ypoka:

yuebHuk, § 24-25

cTp.95 - 99

6/22 | HoBbie u | Habnromaembie MemanpeomemHuple: OCO3HAHHO IJIAHMPOBATh U PETYJUPOBaTh CBOIO | CAMOKOHTPOJIb
CBEPXHOBEIE MPOSIBJICHHUSI  B3PBHIBOB JESTeNILHOCTD, BEISBISATH MPOOJIEMBI, BIAJIETh YCTHOW M MHUCEMEHHOW pPEeYbio;
3BE3/IBI HOBBIX W CBEPXHOBBIX (hopMupoBaTh IeNenoNaraHie Kak MOCTAaHOBKY y4eOHOW 3aJadd Ha OCHOBE

3BE3; CBOICTBa COOTHECEHHS TOTO, YTO YK€ U3BECTHO M YCBOEHO YYalllUMCsl, ¥ TOTO, UTO €Il
OCTaTKOB B3pBIBOB HEU3BECTHO; CaMOCTOSTEIHPHO  BBLAETATH  IO3HABATEIBHYIO  IIETb,
CBEPXHOBBIX 3BE3]L yCTaHAaBIUBAaTh NPUUYMHHO-CICICTBEHHBIE CBSI3H, OOBACHATH pa3IUUHBIC
Pecypcut ypoka: SIBJICHUSI HA OCHOBE (PU3UUECKON TEOPUHU
yaeOHuk, § 26 ctp.100 AuunHocmuble: GHOPMHUPOBAHUE MOTHBAIMKM B HM3YyUYCHWH HAyK O MPHUPOJIE,
-102 yOeXIEHHOCTH B BO3MOYKHOCTH TIO3HAHHS IPUPOIBI
npeomemmuple: HayuyuThCs (HOPMYJIMPOBATH OIpENENCHUE MOHATHH "HOBas
3Be3na”, "'cBepxXHOBAs 3Be3Ma"; YMETh OOBSICHATH MMPUIUHEI BCIIBITIIEK HOBBIX U
CBEPXHOBBIX 3BE3]l; YMETh (DOPMYIHMPOBATH PA3JINUUsl CBEPXHOBBIX IIEPBOIO U
BTOPOT'O THIIA
7/23 | DBomronus 38é3n | XKusup 3BE3]] Memanpeomemnple: BBIABIATH MPOOIEMy, C JOCTATOYHOM TIONHOTOM ¥ | YCTHBIM  OTBET,

pa3IMYHON Macchl U €€
OTpaKEHUE Ha

TOYHOCTBIO BbIpakaTb CBOU MbBICIH, BBIACIIATH U OCO3HABATH TO, YTO YXKE
YCBOCHO B KYypCC (1)I/I3I/IKI/I U 4YTO €€ MOMJICKUT YCBOCHHIO, OLICHUBATH

CaMOOIICHKaA




JirarpaMme
CBETHMOCTEY;
rpaBUTAIMOHHBIN

KOJIJJaliC W B3pbIB
Oeoro  Kapimka B
JBOMHON CHCTEME WH3-
32 [EpEeTeKaHus Ha

«CHEeKTp—

KauecTBO M yPOBEHb YCBOCHHS MaTepHalia; aHaJHU3UPOBATh U CHHTE3WPOBATH
3HAHWS, YCTAaHABINBATH IPUIMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JOTHUECKYIO
LeNb PacCyXACHUH, CTPYKTYPHPOBATh 3HAHUS

AuuyHocmuble: (POPMHUPOBAHWE YMEHHS BECTH [HAIOT C YYHTEIEM H
OTHOKJIACCHUKAMH Ha OCHOBE pPAaBHOMNPABHBIX OTHOIIEHWH W B3aWMHOTO
YBaKCHHS; OCO3HAHHWE LIEHHOCTU HAYYHBIX 3HAHWN IJ1s1 OOBACHEHHS SBIICHUN
OKpY>KaIoIllero Mupa

HETO BEIIECTBA npeomemmuple: yMeTs (HOPMYyITUPOBATH OIpeNeIeHne IOHATHS "TIpoTo3Be3na';
3BE3IKOMIIAaHHOHA,; Hay4YUTHCS OIMCHIBATH SBOJIIOIMIO 3BE3J; 3HATH, KAaK OMPEICIISAIOT BO3PAcT
TrPaBUTAIUOHHBIH 3BE3HOTO CKOTUICHUS
KOJITAIIC anpa
MAacCHUBHOU 3Be3Ibl B
KOHIIE €€  JKU3HH.
OueHka BO3pacTa
3BE3IHBIX CKOIICHUHI
Pecypcw ypoka:
yueOHUK, § 27
Mue4Hblii NyTh 3yg
1/24 | Taz wu mubutb B | Habmromaembie MemanpeomemHsple: CIylaTh, BCTyNMaTh B JUANOT, Y4YacTBOBaTh B | CAMOKOHTPOIb
lanakruke XapaKTePUCTUKH KOJUIGKTUBHOM OO0CYXJICHUU MpoOeMbl; (HOPMUPOBAThH IIENICNOJIaraHue KaK
OTpakaTeIbHBIX u ITOCTaHOBKY y4eOHOI 3a1a4i Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ N3BECTHO
TG hy3HBIX W YCBOGHO Y4YalIUMCS, M TOTO, YTO €I HEW3BECTHO, CAMOCTOSTEIBHO
TYMaHHOCTeﬁ; BBIACIIATh IMO3HABATCIIbHYIO ICJIb, YCTaHAaBJIMBATh MNPUYNHHO-CICACTBCHHBIC
pacrpeeneHue ux CBSI3H
BOJIHM3HU TJIOCKOCTH auynocmusle: HOPMUPOBAHUE YCTOWYMBOTO MHTEPECA K H3YUSHHIO HOBOTO
lNanaktuku; npeomemHple: HAydIUThCS OOBSACHATH TPUYMHBI CBeUeHUs TUGGY3HBIX
criupajbHas CTPYyKTypa TYMaHHOCTEH; 3HaTh, KAaK 00Pa3yIOTCs OTPaKaTeIbHbIC TYMaHHOCTH
Tanaktuku
Pecypcur ypoka:
yueOHuk, § 28 crp.108-
109
2/25 | PaccesiHHbIC u | Habmromaemblie MemanpeomemHusple: WCIOIb30BaTh aJCKBaTHBIC S3bIKOBBIC CPEJCTBA I | TECTUPOBAHHUE
IapOBBIC CBOIiCTBa oToOpakeHHuss uWHpopMalyu B (OpME pPEUYEBBIX BBICKA3BIBAHUN C IIEJBIO
3BE3IHBIC CKOIUTCHU I u 170'¢ IUIAHUPOBAHUS, KOHTPOJS M CaMOOIEHKH; OCO3HaBaTh CaMOro cels Kak
CKOTUICHUS pacnpezeiicHue B JBIDKYIYIO CHIIy CBOETO HAy4eHUs, CBOIO CIIOCOOHOCTh K TPEOJIONCHUIO
lanakruke MPETSITCTBUNA U CAMOKOPPEKIINH, OOBSICHATH MPOIIECCHI, CBSI3M U OTHOIICHUS,
Pecypcor ypoka: BBISIBJISIEMBIC B MPOIIECCE M3YUCHUS JAaHHON TEMBI
yaeOHuk, § 29 crp. AuunHocmuble: GHOPMHUPOBAHHUE MOTHBAIMH B HM3YyUYCHWH HAyK O MPHUPOJE,
110-111 yOEXKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS TIPHPOJIBI




npeomemHple: YMETH OTIMCHIBATH CTPOCHHE PACCESHHBIX M IMMAPOBBIX 3BE3THBIX
CKOILJIEHHI

3/26 | CeepxmaccuBHas | HaGmromerHue 3a MemanpeomenmHple. BBIABIAThL TMPOOJIEMY, WHHIIMATUBHO COTPYAHHYATh B | CAMOKOHTPOIIb
yépHas JIpipa B | JABWXKCHHEM 3BE3N B MOKCKe 1 cOope uHpopManuu aiist e€ pa3pelieHus; BhIICIATh U 0CO3HABATH TO,
IIEHTpE nenTpe [amakTukn B YTO YK€ YCBOGHO M YTO €MI€ MOMJICKUT yCBOEHHUIO, OLIEHWBATh KAa4eCTBO U
Mueusoro ITytn UH(pPaKPACHBIN YPOBEHb YCBOCHHSI MaTepHalla; aHAJIM3MPOBATh M CHUHTE3UPOBATH 3HAHUS,
TEJIECKOIT; OIlEHKA YCTaHABIUBATh NMPUYUHHO-CIICACTBCHHBIC CBSI3U, CTPOUTH JIOTHUECKYIO IIEIb
MacChl M  pa3MepoB paccyXIeHuH, BRIABUTATh H 000CHOBBIBATH THIIOTE3EI
YEPHOU JBIPHI JUYHOCIHbIE: (dhopMupoBaHue LIEJIOCTHOTO MHPOBO33PEHUS,
o JIBUKEHUIO COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBEHHOM
OTIEIbHBIX 3BE3] MPaKTUKHU
Pecypco ypoxa: npeomemmple: 3HATH, KaKk OOHAPYXKWIN CBEPXMACCHBHYIO YEPHYIO IBIPY B
yuebnuk, § 30 crp.112- ueHTpe l'anakTiky
113
I'agakTukn 3y
1/27 | Knaccuduxarms Tunel ramakTUKk M HUX MemanpeomenmHple: WCIONH30BaTh aJIeKBAaTHBIC S3BLIKOBBIE CpEACTBA IS | YCTHBIM — OTBET,
rajakTHK CBOWMCTBA; KpacHoe oToOpakeHUss WHpopMalyu B (OpME pPEUYECBBIX BBICKA3bIBAHHI C IIEJIBIO | CAMOOIICHKA
CMelleHUe u [DUIAHUPOBAHUSA, KOHTPOJS ¥ CaMOOIEHKH; OCO3HaBaTh CaMOTo cels Kak
oTpesieNieHIe JIBIKYIIYIO CHJIy CBOETO HAaydeHHUs, CBOKO CIIOCOOHOCTh K IIPEOJIOJICHUIO
paccTosHU 1o MPEMSITCTBUN U CAMOKOPPEKIIMH, OOBSICHSATH MPOILIECChI, CBSI3M U OTHOIICHUS,
TraJIaKTHK; 3aKOH BBISIBJISIEMBIE B MPOIIECCE M3YYCHUS JaHHON TEMBI
Xa06ma; BpaleHne auynocmusle: (HopMHpPOBaHHWE MOTHBAIlMU B W3yYEHWH HAyK O TNPUPOJE,
rajlaKTHK " yOeX)IEHHOCTH B BO3MOYKHOCTH TO3HAHUS TIPUPOIBI
colepkaHue  TEMHOMU npeomemHple. HAYYUTHCS ONHUCHIBATH JJUIMIITHYCCKUE, CIUPAJIbHBIE U
MaTepuHu B HUX HEMpPaBWIbHBIC TATAKTHKH, yMETb (OPMYyITUpOBaTh 3akoH XaOOia; 3HATh
Pecypcul VpoKa: CIIOCOOBI OIPEICIICHHUS] MACChl TAJIAKTUK
yueOHuK, § 31
2/28 | AxTtuBHBEIE IIpupona akTUBHOCTH MemanpeomemHsle: CIylaTh, BCTyNaTh B JUAJOT, YYacTBOBaTh B | YCTHBIM  OTBET,
rajJJaKTHKH A | TaJIaKTHK; pupoja KOJUIEKTUBHOM OOCYXJIeHUHM NpoOiaeMbl; (OpMUPOBAThH IIeNIeNoNlaraHue Kak | CaMOOIICHKa
KBa3apbl KBa3apoB [MOCTAHOBKY Yy4eOHO# 3a7a4i Ha OCHOBE COOTHECEHUS TOTr0, YTO YK€ N3BECTHO
Pecypcut ypoka: W YCBOGHO Y4YallUMCS, M TOTO, YTO €II€ HEW3BECTHO, CAMOCTOSTEIBHO

yueOHuK, § 32

BBICIISITh TTO3HABATEIBHYIO II€7b, YCTAHABIMBATH MPUYMHHO-CIIC/ICTBEHHBIE
CBA3N

auynocmuble: HOPMUPOBAHUE CAMOCTOSITEIBHOCTH B NMPHOOPETEHHH HOBBIX
3HAHUW W TPAKTHYECKUX YMEHUH; (OpPMUPOBAHUE HABBIKOB 000OIIEHUS U
CUCTEMAaTH3alliU TEOPETUICCKOTO MaTepHraa

npeomemuple: yMETh OOBSICHATH NMPUPOIY AKTHBHOCTU TAJIAKTHK; HAYYHTHCS
(opMynmupoBaTh 3HAUYCHUE TMOHATHA "KBazap' W yMETh ONHCHIBAaTH €ro
(hM3HYECKYI0 TPUPOTY




3/29 | Ckomienus Ilpupona ckomeHut u Mmemanpeomemnvle: GOpMUPOBATH YICOHOE COTPYAHHUYECTBO C YUUTEIIEM W | YCTHBIM  OTBET,
rajakTHK poJIb TEMHOW MaTepuu cBepcTHUKaMy; (OPMHUPOBATH IIEJIETIOJaraHie KaK IOCTaHOBKY Y4YeOHOW | CaMOOIIeHKa
B HUX; 3a/layd Ha OCHOBE COOTHECEHHS TOro, 4YTO YK€ HM3BECTHO M YCBOCHO
ME)XTraJaKTHYECKUH ra3 yYammmMcs, U TOTO, YTO €M HEW3BECTHO; BBIICIATH W (OPMYyITHUPOBATH
u PEHTICHOBCKOE [MO3HABaTENbHYIO I€Jh, WCKAaTh M BBIACIATH HEOOXOMUMYI0 WH(MOpMAIHIo,
U3Iy4eHUEe OT HEro; CJI€I0BATh AJITOPUTMY ACSITEIBHOCTH
s;YeUCTas CTPYKTypa JUYHOCMHbLE: (dhopmMupoBanue LIEJIOCTHOTO MHPOBO33PEHUS,
pacrpenencHus COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
TamakTHK 1 MIPaKTUKU
CKOIJICHUI BO npeomemHple. YMETh OOBSCHATh TPUPOJY CKOIUICHUW TallaKTHUK, WX
Bcenennoii PEHTTEHOBCKOTO M3ITyUYEeHHS
Pecypcut ypoKa:
y4eOHUK, § 33
Ctpoenue u 3BosouMA Beeiennoii 24
1/30 | Koneunocts u | CBs3b 3aKoHa MemanpeomemHusle. ¢ JOCTATOYHON IMOJHOTOW M TOYHOCTBIO BBIPAKATh CBOM | TECTUPOBAHHUE
OECKOHEYHOCTh BCEMHUPHOTO TATOTCHHUS MBICITH B COOTBETCTBHU C 33Ja4aMU U YCIOBUSMH KOMMYHUKAIIWH, CITYIIATh H
Bceenennoii C TMPEACTABICHUSIMH O BCTYyMaTh B JUAJIOT, Y4aCTBOBaTh B KOJUICKTUBHOM OOCYXICHHH IMPOOJICMBI;
KOHEYHOCTH H BBITIOJTHATH JIEHCTBHUS 1O 00pas3ily, OLICHUBATh U KOPPEKTHPOBATH JICHCTBUS B
0ECKOHEYHOCTHU COOTBETCTBHH C STAJIOHOM; CHCTEMHO MBICIHUTh, CO3/[aBaTh, MPUMEHSATH H
Bcenennoii; peoOpa3oBEIBATh 3HAKM W CHUMBOJBI  JIJISI  pEIIEHUS yYeOHBIX U
(hoTOMETpUYECCKHIA I03HABATEJIbHBIX 3aJ1a4
TapajioKc; JIUYHOCMHbLE: (hopmupoBaHue LIEJIOCTHOI'O MHUPOBO33PEHUS,
HEOOXOIUMOCTD COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
oOmeit TEOpUHU MPaKTUKX; GOPMUPOBaHHE YOSIKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKHU
OTHOCUTEILHOCTHU JIST K peaJIbHBIM SIBJICHHUSM
MOCTPOEHUS MOJEIN npeomemmuwle: Hay4YUThCS (hopmynupoBaTh 3HaYECHHUE IMOHATHUS
BcelleHHOM "poTomeTpruueckuii mapamokc"; yMeTs OOBSICHATH CBSI3b 3aKOHA BCEMHPHOTO
Pecypco ypoxa: TATOTEHHSI C TIPEACTABICHUSIMA O KOHCUYHOCTH M OECKOHEUYHOCTH BceneHHoi;
yueOHuk, § 34, 35 3HAaTh HEOOXOIMMOCTh OOINEH TEOpHUH OTHOCUTEIHHOCTH IS TMOCTPOSHUS
monenu Beenenuoit
2/31 | Mouenn CBs3b cpemHen Memanpeomemuple: BBIIBISITH MPOOJIEMy, WHUIIMATHBHO COTPYOHWYATh B | YCTHBIM  OTBET,
«ropsaei IJIOTHOCTH MAaTepHH C MOKCKe 1 cOope uHMOpMAIIK i € pa3pelieHus; BbIJCIATh, U 0CO3HABATh TO, | CAaMOOILICHKA
Bceennoiiy 3aKOHOM  PAacCIIUPEHUs YTO Y€ YCBOCHO U UYTO €LIE MOIJICKUT YCBOCHMIO, OLICHUBATh KAYECTBO U

u reoMeTpuen
Bceenennoii; paauyc u
BO3pacT Beenennoit
Pecypcu ypoka:
yueOHUK, § 36

YpPOBEHb YCBOGHHUS MaTepuaja; aHaJu3UpoBaTh U CHUHTE3UPOBATH 3HAHUS,
YCTaHABIMBATh MPUIMHHO-CJICJACTBCHHBIE CBSI3HM, CTPOUTH JIOTUYECKYIO IICTTHh
PacCyXICHUH, BRIABUTAaTh H 000CHOBEIBAThH TUIIOTE3bI

JUYHOCMHDbIE: ¢dbopmupoBaHue LIEJIOCTHOTO MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHOMN
MIPAKTHKHU




npeomemmHple: HAYIATHCS (QOPMYIHPOBATH 3HAYCHUE TIOHATHHA 'Topsdas
Bcenennas", "meraranakTtuka'; yMeTh ONHCHIBATh KOCMOJOTHYECKHAE MOJIETH
Bceenennoi

CoBpeMeHHBIE TP0OJIEMBI ACTPOHOMHUH 3yg
1/32 | Yckopennoe Bxuiian TémHol MaTepuun MemanpeomemHsle. BBIABIATH MPOOJIEMy, WHHMIIMATUBHO COTPYAHMYATh B | YCTHBIM  OTBET,
pacuipeHue B Maccy BceneHnnoi; MoKcKe 1 coope uHpOopMaIuu s € pa3pelieHus; BBIICIATh U 0CO3HABATh TO, | CAaMOOIICHKA
Bcenennoii u | HaOIIOIeHUE YTO y’K€ YCBOEHO B Kypce (PM3HUKH U UTO ell€ TOJIEKHUT YCBOSHUIO, OLIEHUBATh
TEMHAas SHEPrus CBEpPXHOBBIX 3BE3] B KaueCTBO U YPOBEHb YCBOCHHUS MaTEpHalla; aHAIU3UPOBATh U CUHTE3UPOBATH
JIalIéKUX TallaKTHKaxX | 3HAHUS, YCTAaHABIUBATH IPUUUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JTOTHYECKYIO
OTKPBITUE YCKOPEHHOI'O LIEMb PAacCYKACHHUN, BBIABUTATh U 00OOCHOBBIBATH TUIIOTE3EI
pacupeHus JIUYHOCMHbIE: (hopmupoBanue LIEJIOCTHOTO MHPOBO33PEHUS,
Bcenennoii; npupopsl COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBEHHOM
CHJTBI BCEMUPHOTO MPaKTUKH
OTTAJIKUBAHUS npeomemmuple: HAYUUTHCS OIUCHIBATH SIBIICHUE YCKOPEHHOI'O pPACIIUPEHUS
Pecypcoi ypoxa: BcenenHoli; 3Hath, 4yTO y4€HBIE MOHMMAIOT MO TEMHOW 3HEPTUEH; 3HATH
y4eOHuK, § 37 (pm3uYeCKUl CMBICIT KOCMOJIOTHUYECKOM MMOCTOSTHHON B YPaBHCHUN DHHIITEHHA
2/33 | O6HapyskeHne HeBuaumble crnyTHUKH MemanpeomemHsle: BBIABIATH MPOOJIIEMy, WHHIMATHBHO COTPYAHWYATh B | YCTHBIA  OTBET,
TUTAaHET BO3JIE | Y 3BE3T; METO/IbI MOKCKe U cOope uHpopManuu ajs e€ pa3pelleHus; BhIISIATh U 0CO3HABATh TO, | CAMOOIICHKA
JIpYTuX 3BE3]T oOHapyKeHHS YTO y’K€ YCBOEHO B Kypce (DM3UKH U UTO ellE TOJIEKHUT YCBOSHHUIO, OLICHUBATh
9K30ILIaHET; KauecTBO U ypOBEHb YCBOCHHUS MaTepualia; aHAJIM3UPOBATh U CUHTE3UPOBATh
3K30TIaHEThI c 3HAHUS, YCTAHABJIUBATh PUUYNHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKYIO
YCJIOBUAMU LIETb PACCYKACHHUMN, BBIBUTATh U O0OOCHOBBIBAThH TUIIOTE3bI
OJIarONpPUATHBIMU IS JAUYHOCMHbLE: (hopmupoBanue LIEJIOCTHOTO MHPOBO33PEHUS,
SKU3HU COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBEHHOM
Pecypcur ypoxa: TPaKTUKU
yueOHuK, § 38 npeomemHple: YMETH ONTUCHIBATH METOBI OOHAPYKEHHS SK30IIIaHET
3/34 | Tlowuck xm3um u | PassutHe Memanpeomemnple: BBIIBIATH MPOOJIEMy, WHUIMATABHO COTPYOHUYATh B | CAMOOIICHKA
pasyma BO | IpeacTaBlICHUH 0 moucke u cOope uHpopmanuu s €€ pa3pelieHus; BBIISIATh 1 0CO3HABAThH TO,
Bcenennoi CYLIECTBOBAHUM KU3HU YTO y’K€ YCBOEHO B Kypce (DM3UKH U UTO elIE TOJICKHUT YCBOSHUIO, OLICHUBATh
BO Bceenennotii; Ka4eCTBO M YPOBEHb YCBOEHHUS MaTepuala; aHaJu3UpOBaTh U CHHTE3UPOBATH
tdopmymna Jlpeiika u 3HaHUS, YCTAaHABIUBATH IPUUUHHO-CIIECICTBEHHBIE CBSI3U, CTPOUTH JOTHUYECKYIO
YHUCJIO [UBHIM3AIUNA B LIEMb PacCyKACHHUMN, BBIIBUTATh U 0OOCHOBBIBATH TUIIOTE3HI
T'amakTuke; TIOUCK JUYHOCMHbLE: dhopmupoBanue IIEJIOCTHOTO MUPOBO33pPEHHUS,
CHUTHAJIOB oT COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIICCTBEHHOMN

BHE3EMHBIX
IUBUJIM3AMN U mogada
CHUTHAJIOB UM
Pecypcur
yueOHUK, § 39

YpoKa:

MIPAKTUKHU; (OPMHUPOBAHKE HABBIKOB CAMOAHAJIM3a M CAMOKOHTPOJIS
npeomemuple: HaydUThCS (POPMYIUPOBATH MPOOJIEMBbI TMOUCKA BHE3EMHBIX
[IUBHJIN3AINN; YMETh 00BICHATH popmyiry Jlpeiika
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