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IMosicuuTeIBLHAS 3aIMCKA

Pabouas mporpamMmMa o acTpOHOMHHU COCTaBIJIEHA B COOTBETCTBUH C:

e mpukazoM MwuHuctepcTBa oOpasoBanuss M Hayku P®D ot 29 wmrons 2017 r. Ne 613 "O BHeceHum
U3MEHEHUH B (enepaibHbId rOCYAapCTBEHHBIM 00pa30oBaTeNbHbIM CTAHIAPT, YTBEPKIEHHBIN IPUKA30M
MunucrepcrBa oopazoBanus U Hayku PD ot 17 mas 2012 r. Ne 413"

e npukazoM MwunHuctepcrBa oOpazoBanuss M Hayku P® or 20 wmrons 2017 r. Ne 581 "O BHeceHum
U3MEHEeHUH B (enepaiabHbIi MepeueHb YYEOHHMKOB, PEKOMEHJYeMbIX K HCIOJIb30BAaHUIO IIpU
peanu3ay UMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTALUI0 00pa30oBaTeIbHBIX MPOTpaMM HayallbHOTO
o01iero, OCHOBHOTO 00Iero, cpegHero ooOmero oOpa3oBaHMs, YTBEPKAEHHBI IMPUKA30M
MunucrepcTBa odpazoBanus U Hayku P® ot 31 mapra 2014 r. Ne 253"

e muchMoM MuHucrepcTBa obpazoBanusi U Hayku PD or 20 wmrons 2017 r. Ne TC-194/08 "O6 op-
raHu3aluy U3ydeHus yueOHoro npeamera "AcrpoHomus';

® TpUMEpHOH pabouel mporpaMmon mo npeamery (ActpoHomus. Mertoaudeckoe mocodue 10—11kmaccol.
ba3oBelii  ypoBeHb: yueb.mocobue Mg yduTened oOmieoOpa3oBar, OpraHu3anudid / TOI  pen.
B. M. Yapyruna.—M.: IIpocsemenue, 2017).

KosmnyecTBo yacoB no yueoHomy miany: 34 gaca, 1 4/Henemnto

YMK:

Yapyrun B.M. Actponomus 10-11 knacc. — M.: IIpoceewenne, 2017.

YapyruuB.M. Meroaunueckoe nocodue 10-11 knaccel. bazoBsiit ypoBens — M.: [IpocBemenue, 2017.
Cpok peanu3zauuu JaHHOM nporpaMmsl 1 roa.

YueOHO-MeTOANYECKOE H MaTCePUAIBbHO-TEXHUYECCKOEC odecrneuyeHue 06p330BaTeJ'H)HOFO

TexHuueckue cpeacTBa O6y‘IeHI/I${, HarjisiJHbIC mocoous:

TCO (IIK, MynbTUMEIUNUHBIN IPOEKTOP, IKPaH)
Mopenb HeOecHOH chepshl.

KOMIUIEKT MOBMKHBIX KapT 3BE3THOTO Heba.
I'mo6yc 3emnu.

I'noOyc JlyHsr.

[IIxonbHBIA aCTPOHOMHUYECKHM KaJICHAAPb.

oo wdE

KOHTpO.J'II:HO'I/I3MepI/ITe.TILHI>Ie MaTepuaJjbl:

I'amy3o U.B. ActpoHOMUSI: KOHTPOJIBHBIE U caMOCTOsITENbHBIE padoThl 10-11: mocobue misd yunrenei
yupexaeHuii-Munck: Asepcas, 2013 rog.

Conep:xaHue Kypca

Beenenue B acrponomuio (1 1)

Crpoenue u macimtaOel Beenennoil. Kakue tena 3anonustor Beenennyro. KakoBbl ux xapakTepHble pa3Mephl U
paccrosHus Mexay HUMU. Kakue Qusnueckue ycnoBus BCTpedaroTcs B HMX. BceneHHas pacmumpsiercs.
CoBpemeHHble MeTO/bl HaOmroneHui. I'ne u kak paboTaioT camble KpyIHBbIE ONTHYECKHE TeiecKombl. Kak
aCTPOHOMBI HCCIEAYIOT ramma-usilydeHue BceenenHon. Yrto yBuAenu TIpaBUTALUOHHO-BOJIHOBBIE U
HEUTPUHHBIE TEIECKOIIBI.

Actpomerpus (5 4)

3Bé3nnoe He6o. Co3Be3ausi ceBepHoro mosymapus. HaBuranmonueie 3BE3nbl. JIBmwkenune ConHIa 1o
sxiuntuke. [lerneobpasHoe aBuxenue mianetr. HebecHblil 3kBaTOp ¥ HEOECHBIM MepHuIMaH. DKBaTOpHalbHas U
TOpU3OHTAJIbHA CUCTEMa HEOECHBIX KOOpAWHAT. BuamMoe nBrkeHne HeOecHBIX cBeTHi. [lerneoOpasHoe
JBIDKEHUE TUTAHET, TIOMSITHOE U TPSAMOE JBI)KCHHE IUIAHET. OKIUNTHKA, 307HaKajbHbIC CO3BE3IHS.
Hepasuomepnoe asmxenue Connima no sxiauntuke. Jpmwxenue Jlynsl. ®as3er JIyHbI 1 CHHOTUYECKUM MECSII,



YCIIOBUSI HACTYIUIEHUS COJIHEYHOTO U JYHHOrO 3aTMeHHil. [IpWYMHBI HACTYIUIEHHUS COJIHEYHBIX 3aTMEHHIL.
Capoc u mpenckazanusi 3atmMeHuil. Bpemsa u kaneHgapb. 3BE3HOE W COJMHEYHOE BpEMs, 3BE3AHBIN U
TPOMUYECKUH ToA. YCTPOHUCTBO JIYHHOTO U COJTHEYHOTO KaJeHIapsl, MpooOJieMbl X coryacoBanus. KOnmmanckuit
Y TPUTOPUAHCKHUI KaJICHIapH.

HebOecnas mexanuka (3 4)

[IpeacraBnenuss o crpoeHun CoOMHEYHOW CHUCTEMbI B AHTUYHBIE BpEMEHa U B CPETHEBEKOBBE.
I'enuoneHTprueckas cucTeMa MUpa, J0Ka3aTeabCTBO BpalieHus 3emiau Bokpyr Connua. [lapannakc 3BE3n u
orpejeNieHue paccTosHust 10 HuX, nmapcek. Otkpeitre M.Kemnepom 3akoHOB aBukeHus miuaHeT. OTKpbITHE
3aKOHAa BCEMHUPHOIO TAroTeHuss W o0oOmEHHbIe 3akoHbl Keruepa. Ompenenenue macc HEOECHBIX Tell.
Kocmuueckue ckopoctu. Pacuérel mepBoit 1 BTOpOH KOCMHUYECKON CKOPOCTH M UX (pusudeckuii cMbici. [Tonér
I0.A. Tarapuna Bokpyr 3emui 1O KpyroBoul opoOute. MexriaHeTHbie nepenéTel. [loHATHE OnTHUMaTbHON
TpaekTopuu Mnoniéra K miaHere. Bpems monéra k mianere u gaThl crapToB. JlyHa u e€ BiusiHUE Ha 3eMIIIO.
Jlynnsiii penbed u ero npupoza. [IpunuBaoe B3aumoaeiictBue mexay Jlynou u 3emnéit. Y nanenue JIyHsl ot
3emuu ¥ 3ameaieHue BpaieHus 3emin. [Ipeneccust 3eMHOI ocH 1 IpeIBapEHUE PaBHOIEHCTBUM.

Crtpoenue costHeYHOI cucTtembl (7 4)

CoBpemennbie mpeactaBieHuss o Comneunort cucreme. CocraB ConHeuHoW cucteMbl. [lnaners 3eMHOMU
TPYIIBl ¥ TUIAHETHI-TUTAHTHl, WX NpUHIMNUANBHBIE pasznnuus. Ob6nako xomer Oopta u Ilosc Koiinepa.
Pazmepsl Ten comueunoit cucremsel. [Inanera 3emms. @opma u pazmeps! 3emiu. BHyTpenHee ctpoeHue 3emiu.
Pone mapaukoBoro 3¢ dexra B popmupoBannn kaumara 3emin. MccnenoBanust Mepkypusi, Benepsr 1 Mapca,
X CXOoXecTh ¢ 3emuéil. Bnusaue napuaukoBoro 3¢gdexra Ha knumar 3emun U Benepsl. Ectb nm sku3Hbp Ha
Mapce. DBomtonust opout cnytHukoB Mapca ®@odoca u [erimoca. [TnaneTsi-rurantsl. @u3nueckue CBONCTBA
IOnurepa, Catypna, Ypana nu HentyHa. Bynkanudeckas nesrenbHocTs Ha criyTHuke HOnurepa HMo. Ilpupona
KOJIell BOKPYr IUIaHeT-ruraHtoB. IlnaHersl-kapiauku u ux cBoiictBa. Mainble Tena CoONHEYHOM CHCTEMBI.
[Tpupona u aBmxenue actepouioB. Crienuduka IBuxKeHUs rpynn acrepouoB TposHues u I'pexos. [Ipupona u
nswkenne komer. Ilosc Koitnepa u O6inako xomer Oopta. Mereopsl u Meteoputsl. [Ipupona manarommx
3BE3]], METEOPHBIE NOTOKM M UX paguaHTbl. CBs3b MEXIYy METEOPHBIMM IOTOKaMu M Komeramu. [Ipupona
KAMEHHBIX U JKeJIe3HbIX METeOpUTOB. [Iprpoia METEOPUTHBIX KPaTEPOB.

Actpodusuka u 3Bé3aHasa acrponomus (7 1)

MeTtoapl acTpo(U3MUECKUX HCCIIEOBAHUM. YCTPONCTBO M XapaKTEPUCTUKH TEJIECKONOB pedpakTOpoB H
pedaekTopoB. YCTpPOUCTBO paauoTeneckonos, paguonntepdepomerpsl. Comuile. OCHOBHBIE XapaKTEPUCTUKU
Comnma. OmnpeneneHue Macchl, TeMIepaTypbl M XuMHYeckoro coctaBa Cosnma. CTpoeHHe COJIHEYHOM
atMocdepsl. CollHeUHass akKTUBHOCTh U €€ BIUsSHHE Ha 3eMito u Ouocdepy. Buyrpennee crpoenue CosHia.
Teopetnueckuii pacuér temmeparypbl B LeHTpe ConHua. SnepHbli MCTOYHUK SHEPrUU U TEPMOSIEpHBIE
peakiuu CUHTe3a refius U3 BOJOpOAa, MepeHoc sHepruu u3 1eHtpa ConHla HapyKy, KOHBEKTHBHAs 30HA.
Helitpunnslil Teneckon u HaOmoAeHNs ToToka HEUTpUHO oT ConHna. OnpesieieHne OCHOBHBIX XapaKTEPUCTHK
3BE3/1: MACChl, CBETUMOCTH, TEMIIEPATYPbl U XUMHUECKOro cocTaBa. CriekTpasibHas Kiaccuukanus 3BE31 U e€
¢usnyeckue OCHOBBI. Jluarpamma '"cCreKTpajbHBIM Kjacc-CBETMMOCTB" 3BE3J, CBA3b MEXAY Maccoll u
CBETUMOCTBIO 3BE31. BHyTpenHee crtpoenue 3BE3a. CTpoeHue 3Be3[bl IVIABHOM IIOCIEN0BATEIBHOCTH.
CtpoeHue 3BE3/1 KpaCHBIX TUTAHTOB M CBEPXTUraHTOB. CTpoeHue 3BE3]] OeNbIX KapJIMKOB U MpeJiesl Ha UX Maccy
— npenen Yanapacekapa. [lynscapel u HelTpoHHBIE 3BE31b1. [Iprpona 4€pHBIX AbIp U UX MapaMeTpsl. [[BOMHEIE,
KpaTHble U NepeMeHHbIe 3BE3/bl. HaOmroneHuss TBOWHBIX M KPaTHBIX 3BE37A. 3aTMEHHO-TIEPEMEHHBIE 3BE3IBI.
Omnpenenenue Macc ABOWHBIX 3BE3A. Ilynmbcupyromume nepeMeHHble 3BE3/bI, KpUBbIE H3MEHEHHs Oliecka
nedens. 3aBUCUMOCTh MEXIY CBETUMOCTBIO M TepuojoM mynbcammii y nedeun. Llepennst — masku Bo
BcenenHol, 1o KOTOPBIM ONpPEAEIAIOT PACCTOSIHUS A0 NalNEKUX CKOIUIEHUH U ranakTHUK. HoBble u cBEpXHOBBIE
3BE3bl. XapaKTEPUCTUKN BCHBILIEK HOBBIX 3BE37. CBsA3b HOBBIX 3BE3] C TECHBIMH JBOMHBIMU CHUCTEMaMH,
coJiepKalMMK 3Be3ly Oenblii kapiuk. [leperekanue BeliecTBa M SAEpHBINA B3phIB Ha MOBEPXHOCTH OEIOTO
kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3bI. XapaKTEPUCTUKH BCIBIIMIEK CBEPXHOBBIX 3BE3.
['paBuTanmonHslid KoJutarnic Oeloro Kapiauka ¢ Maccod YaHapacekapa B COCTaBE TECHOM JBOWHOW 3BE3/IBI —



BCIIBIIITIKA CBEPXHOBOM | Thma. B3pbIB MacCHMBHO# 3Be3/bl B KOHIIE CBOEH IBOJIIOIIMU — B3pBIB CBEpXHOBOI Il
tuna. HabmoieHne ocTaTkoB B3pPBHIBOB CBEPXHOBBIX 3BE3/. DBOMIONUS 3BE3M: POXKACHUE, KU3Hb U CMEPTh
3BE3/. Pacuér mpomomKuTENbHOCTH AKU3HU 3BE3]] pa3HOM MacChl Ha TIaBHOM mocneaoBarenbHoCcTH. [lepexon B
KpaCHbI€ THTAaHThl U CBEPXTHIAHTHI MOCJE ucuepnaHus Bojgopoaa. CrokoWHas 3BOJIOLMS Maj0 MAaCCHUBHBIX
3BE€3]] M TIPAaBUTALMOHHBIA KOJJIAIIC U B3PbIB C OOpa30BaHWEM HEHUTPOHHOW 3BE3Abl WJIM YEPHOU IBIPHI
MacCHUBHOM 3Be3/bl. OrpesesieHne Bo3pacTa 3BE3HBIX CKOIUICHUM M OTIENbHBIX 3BE3, MPOBEpKa TEOPUH BO-
JIFOIIMHA 3BE3I.

Mueunsbiii [IyTs (3 1)

I'a3 n mbute B ['asnaktuke. OOpazoBaHHE OTpakaTelIbHBIX TyMaHHOCTEH. IlpuumHbl cBeueHUs TUQPQY3HBIX
TymMaHHOcTel. KoOHIeHTpalnus ra3oBbIX M IBUICBBIX TyMaHHOCTeW B l'amaktuke. PaccesHHble U 11apoBble
3BE3/1HBIE cKoIuleHus. Habmroaemble CBONMCTBA pacCestHHBIX 3BE3AHBIX cKomieHU. Habmronaemble cBoicTBa
LIapOBBIX 3BE3IHBIX CKOIUIEHMH. PacnpeneneHne W XapakTep JBWXKEHHMs CKOIleHMM B ['amakrtumke.
Pacnipenenenue 3BE31, ckomuleHu#, raza u neuim B ['amaktuke. CBepxMaccuBHas 4€pHas AbIpa B LIEHTPE
IlanakTuk U kKocMuueckue ayud. MH@pakpacHble HaOmOAeHUS ABMKEHMS 3BE3] B LieHTpe lasakTuku u
oOHapyKeHHME B IEHTpe ['aJlakTMKH CBEpXMacCHBHOM uYepHO#l abIpbl. Pacuér mapaMeTpoB CBEpXMacCHBHOU
4EépHO# abIpel. HaOmroneHuss KOCMUYECKUX JTydei U MX CBSI3b C B3PbIBAMU CBEPXHOBBIX 3BE3I.

lanakruku (3 4)

Knaccudpukanus ramaktuk 1mo ¢opMe W KaMepToHHas guarpamMma Xa00ma. CBOHCTBa CHUPATBHBIX,
JUTMNITHYCCKUX W HEMPABWIBHBIX TaNAKTHK. KpacHOe CMEIIeHHE B CIIEKTpax TaJlaKTUK W OIpPEICICHHE
paccrosiHus 0 HUX. 3akoH XaO0mna. Bpamienue rajakTtuk v TéEMHas MaTepus B HUX. AKTHBHBIC TaJaKTUKH U
kBa3apel. [Ipupona akKTUBHOCTH TAAKTHK, PAIMOTATAKTHKYA U B3aUMOJICHCTBYIOIINE TaTaKTHKUA. HeoObuHbIC
CBOWCTBA KBa3apoB, X CBS3b C SIPAMHU T'aJIAKTHK M aKTUBHOCTBIO YEPHBIX JIbIp B HUX. Habnromaemble CBOMCTBA
CKOIUICHMH TaJaKTUK, PEHTICHOBCKOE HW3IIyueHHe, TeMIlepaTypa M Macca MEXIrajlaKTHYECKOro rasa,
HE0OXOIMMOCTD CYIIECTBOBAaHUSI TEMHOM MaTepHH B CKOIUICHUSX rajakTuk. OlleHKa Macchl TEMHOW MaTepHH B
CKOIUICHUSX. Slduencrast CTpyKTypa pacipeIelCHIs TATAKTHKN CKOTUICHUH TaaKTHK.

Crtpoenue u 3Bo0nuA Beesrennoi (2 1)

Koneunoctes u OeckoHeuHocTh BceeneHHONM — mapajokchl KIAaCCHUECKOM KOCMOJIOTMU. 3aKOH BCEMHUPHOTO
TATOTEHUSI U TIPEJICTABIICHUS O KOHEYHOCTH M OeckoHeuHocTH Bceenennoil. doTtomeTpudeckuil mapagokc u
MIPOTUBOPEYUS MEXKIY KIACCUYECKUMHU MPEJCTABICHUSIMU O CTpoeHMM BceneHHOW W HaOIIOIEHUSMU.
HeoOxonuMocTh npuBieyeHus 00IIeld TEOPUH OTHOCUTENBHOCTH JUIs MOCTpoeHust Mmozenu Beenennoit. CBs3b
MEK]ly T€OMETPUUECKHUX CBOMCTB MPOCTpaHCTBA BCeneHHoM ¢ pacnpeeieHueM U JBHKEHUEM MAaTepUH B HEM.
Pacimmpsromasics  Bceenennas. CBsA3b  cpefHel IJIOTHOCTM MaTepuM C  3aKOHOM  pacIIUpeHHs U
reoMeTpuuecKuMH cBoricTBamu Bceenennoii. EBkiuoBa n HeeBkinaoBa reometpusi Beenennoit. OnpeneneHue
paauyca u Bo3pacta Bcenennoil. Monens "ropsueil Becenennoil" u penukroBoe muznydeHue. OOpa3oBaHue
XUMHUYECKUX 3JIeMEeHTOB BO Bceenennoii. O6wmiue renus Bo BeeneHHoi 1 He0OX0AMMOCTh 00pa30BaHUs €ro Ha
paHHUX 3Tanax sBomonuu Beenennoit. HeoOXoquMOCTh HE TOJIBKO BBHICOKOM NMJIOTHOCTH BEILIECTBA, HO U €ro0
BBICOKOM TeMIlepaTypbl Ha paHHUX 3Tamnax 3BOJIOIUM BceneHHol. PenukTroBoe W3inydeHHE — HU3IIy4YEHHE,
KOTOpO€ OCTAJIOCh BO BCENEHHOM OT TrOpsiYero U CBEPXIJIOTHOTO COCTOSIHUS MaT€pPUM HAa PAaHHMX ATAIax >KU3HU
Bcenennoii. Habmoiaembie cBOWCTBA PETUKTOBOrO H3nydeHus. [louemy HEOOXOOUMO MpUBJICUEHHUE OOIIei
TEOPUH OTHOCUTEIBHOCTH ISl OCTPOEHUSI MO BeeneHHO.

CospemeHHbIe IPOO/IEMBbI ACTPOHOMMH — 3 4

VYckopennoe pacmupenue Beenennoit u téMuas sHeprus. Habmromnennst cBepXHOBBIX 3BE37 | Thma B manékux
rajlakTUKax ¥ OTKPBITHE YCKOpeHHOro pacuupenusi BeeneHHol. OTKpbITHE CUIIBI BCEMUPHOTO OTTAJKUBAHMSL.
Témuas sHeprusa u e€ BiaMsHHE Ha Maccy Bceenennol mo mepe e€ pacmmpenus. [Ipupona cuibsl Beemupaoro
oTtaikuBanus. OGHapyKeHUe MJIaHeT Bo3ie Apyrux 3B&31. Habmonenus 3a ABHKeHUEM 3BE3]] U ONpeeIeHUs
MacCc HEBHMJIMMBIX CIIYTHHUKOB 3BE3]l, BO3MYLIAIONINX MX MPSIMOJIMHEWHOE IBMKEeHHE. MeToabl 0OHapyKeHus
sKk3o1iaHeT. OleHKa yCcIoBUI Ha MOBEPXHOCTAX dK3o1uiaHeT. [Tonck sk3011aHeT ¢ KOMGOPTHBIMU YCIOBHUSIMU



JUIsl )KU3HUA Ha HuX. [loncku xu3HU U pazyma Bo Bcenennoi. PazButue npencraBieHuid 0 BOSHUKHOBEHUHU U
CYLIECTBOBAHMHU XKU3HU BO BcenenHoil. CoBpeMeHHBIE OIIEHKH KOJIMYECTBAa BHICOKOPA3BUTHIX LIMBHIIM3AIMM B

I'amakTuxe. ITompiTkn O6H3py>K€HI/IH M IMOCBIJIKH CUTHAJIOB BHE3EMHBIM HUBUIIN3allUAM.

(I)OprI, BH/bI H COACPKAHUE NE€ATCIbHOCTH 110 peAIM3allHU BOCIIUTATEJIbHOI0 MNOTCHIIMAJIA YPOKA:

- OOy K/IEHHE Ha YPOKE COOJII0IATh OOMIEITPUHSTEIC TPABHIA U HOPMBI;

- YCTAHOBJICHHE JIOBEPUTEIILHBIX OTHOIIEHUH MEKIY YIUTEIEM U YUAIIUMUCS
- pabora ¢ conMaaIbHO 3HAYMMON MH(POPMAIIHEH O COBPEMEHHON aCTPOHOMHYECKON KapTHHE MUPA,;
- (hopMHpOBaHKE PA3BUTHS JIMIHOCTH ITyTEM PELICHHUS MPOOJEMHBIX CUTYaIUH;
-HCIIOJIb30BaHUE UKT;

- 3HAKOMCTBO € TIPO(GECCHSIMU HAIIPABJICHHS ACTPOHOMHS;

-BBINTOJIHEHHE Pa3HO YPOBHEBBIX JOMAIITHUX 33 aHHH.

udposbie 06pa3oBaTeIbHbIE PeCyPChI:

[TnardopmarPoccuiickas anekTpoHHas mkosa» https://resh.edu.ru/
Wurepuerypok https://interneturok.ru/

Buneoypoku.uer https://videouroki.net/

AcTpoHeT.py
KocMmoc.oumaiu

HJIaHI/IpyeMbIe pe3yJbTaThbl 0OCBOCHUA KypcCa

IIpenmeTrHble pe3yabTaThl:

B pe3ynbrate u3ydyeHus acTpOHOMUHU Ha 6a30BOM YPOBHE YUYEHHMK HAYYUTCH:
[ToHUMaTh CMBICH MTOHITUHN: TEOLEHTPUYECKAs U TEeIHOIICHTPUYECKast CUCTEMa, BUIUMasl 3BE3HAsI BEIMUMHA,
CO3BE3/IM€, POTUBOCTOSIHAE M COCTUHEHUE TNIAHET, KOMETa, aCTEPOU]], METEOP, METEOPUT, METCOPHUT, IIAHETA,
CIIyTHUK, 3Be3/1a, ConmHeuHas cuctema, ['anaktuka, Bcenennas, BceMupHOe U IOSICHOE BpeMsi, BHECOJIHEUHast
maHeTa (DK30 MIaHeTa) CIeKTpaibHas Kiaccu(ukanus 38e3/1, Napajiakc, peIMKTOBOE H3TydeHue, bonbimon
B3pBIB, UEpHAs AbIPA;
[TornMaTh cMBICT (PU3MUECKUX BEIWYHH: MTAPCEK, CBETOBOM TOJI, aCTPOHOMUYECKAst SAMHHUIIA, 3BE3THAS
BEJIMYMHA;
ITonnmaTh cMbICa pu3HUecKOro 3akoHa Xab0:ia;
M3y4nTh OCHOBHBIE ATAIbl OCBOEHHUSI KOCMHUYECKOTO MPOCTPAHCTBA; TUIOTE3bl IporcXoxkaeHUsT ComHeuHOU
CHCTEMbI; OCHOBHBIE XapaKTepPUCTUKHU U cTpoeHne ColHIla, COTHEUYHOU aTMocdepsl; pa3Mepsl [ anakTuky,
MoJIOKEeHHE U repuo obpamienns ColHIIa OTHOCHTEIBHO IEeHTpa [ amakTuku;
[TpuBOANUTE MpUMEPHI POJIM ACTPOHOMMHU B PA3BUTUHU LIMBUIM3AIMHU, UCIIOIb30BaHHUS METOIOB UCCIIEIOBAaHH B
aCTPOHOMMH, Pa3IMYHBIX JUANa30HOB MIEKTPOMArHUTHBIX U3Ty4YE€HUH JUIsl OoTy4YeHus HHpopMau oo
o0bekTax BceneHHoi, momyuyeHus: acTpOHOMUYECKOW HH(OPMALIUK C TIOMOIIbIO KOCMUYECKUX aIllapaToB U
CIIEKTPAJILHOTO aHAJIN3a, BIUSHUS COJIHEYHOW aKTUBHOCTH Ha 3eMIIIO;
OnwuceIBaTh U OOBIACHATH pa3IMyMs KaJleHIapel, YCIOBHUS HACTYIUICHUS COTHEYHBIX U JIyHHBIX 3aTMEHHMN, (a3bl
JIyHbI, CyTOUYHBIE TBUKEHUS CBETUJI, IPUYMHBI BOSHUKHOBEHUS IIPUIMBOB U OTJINBOB,;
[TpuHIMT TEHCTBHS ONITUYECKOTO TEIECKOTa, B3aUMOCBSI3b (PH3UKO-XUMHYECKIX XapaKTEPUCTUK 3BE3] C
WCTIOJIH30BAHUEM TUATPAMMBI «IIBET-CBETHMOCTBY, (PU3HUYECKIe TPUYNHBI, OTIPEICISIFOIINE PAaBHOBECHS 3BE3],
MCTOYHUK YHEPIUHU 3B€3]1 M IPOUCXOKICHUE XUMUUECKUX IEMEHTOB, KPACHOE CMEIICHHE C TOMOIIIBIO
s dexra Homrepa;
XapakTepu30BaTh 0COOEHHOCTH METO/IOB MTO3HAHUS aCTPOHOMHUHU, OCHOBHBIE 3JIEMEHTHI U CBOWCTBA IIJIAHET
ConHEYHOM CUCTEMBI, METO/IbI ONPEACTICHUS PACCTOSHUIN U TMHEHHBIX pa3MepoB HEOECHBIX TeJ, BO3MOXKHbBIE
ITyTH SBOJIFOIIAY 3BE3]l pa3IMYHON MacCHhI;
HaxonuTs Ha HeOe ocHOBHBIE co3Be3/11st CeBepHOro Noymapus, B ToM uucie bonbiryro Mensenuity, Mamyto
Mengenuny, Bononac, Jle6ens, Kaccuoneto, Opuon; camble spkue 38e3/1b1, B ToM yucie [lonspHyto 3Be3na,
Apkryp, Bery, Kanemny, Cupnyc, berensreiise;
Mcnonb30BaTh KOMIIBIOTEPHBIE TPUIIOKEHUS 151 onpeaesieHus nosnoxxenus Connua, JIyHsl 1 3Be3/1 Ha 1100y10
JaTy U BpeMs CYyTOK JUIsl TaHHOT'O HACEJIEHHOTO MyHKTA;


https://resh.edu.ru/
https://interneturok.ru/
https://videouroki.net/

Hcnonb30BaTe NpUOOPETECHHBIE 3HAHUS M YMEHHUS B IPAKTUYECKOH ESTETbHOCTH U TIOBCEAHEBHOM KU3HU: JUIS
ITIOHUMAaHHUs B3aUMOCBS3U aCTPOHOMUU U C IPYTMMU HaAyKaMH, B OCHOBE KOTOPBIX JIEKAT 3HAHUSA 110

aCTPOHOMUHU, OTIEJIEHUE €€ OT JDKEHAYK;
OuenuBath HH(pOpMaIHio, conepxkayrocs B coodmenusx CMU, UnTepHeTe, HAy4HO-TIOMYISPHBIX CTAThSX.
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INOYPOYHOE TEMATHYECKOE IINTAHUPOBAHUE

1 4. B Henemro0. Beero 34 u.
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Pa3nes, Tema, ypoxk

Buabl gesiTeIbHOCTH

DopMbl
KOHTPOJISA

I[OMaIIIHee 3aJJaHue

4

4

Bgenenne (1 4)

1/1

BBenenue B acTpoHOMUIO

OcCy1IecTBIAIOT IeJIeNoIaraHie 1 MIaHUPOBAHHUE.
B xoxe paboThl ¢ TeKCTOM yueOHUKA U y4eOHOH
MPE3CHTAIEN ONPENeNIOT MOHATHE ACTPOHOMUS
u BceneHHast, BBISBISIOT aCTPOHOMUYECCKHE
MeToAbl. OLEHUBAIOT CTPYKTYPY M MacCIITAObI
BceneHHoi, 3HaKOMSITCS ¢ TAIEKUMU TIIyOMHAMU
Bcenennoii. OcymecTBisioT pediaexcuro yaeOHoi
JeSITEIIbHOCTH.

@poHTanbHasA
Oecena.

Y4eOnuk § 1, 2.

Tema 1 - Actpomerpus (5 4)

2/1

3Bé3aHoe HEDO

Ocy1ecTBIAOT LeJIenojaraHie 1 MIaHUPOBaHHUE.
B xoze paboThI ¢ TEKCTOM yueOHHKA U y4eOHOU
Ipe3eHTalel BhIIENAI0T HHPOPMALIHIO O TOM YTO
Takoe 3Be3aHOE HEOO U CO3BE3aUE. 3HAKOMSITCS C
OCHOBHBIMH CO3BE3/ISIMUA CEBEPHOTO MOIYIIAPHSL.
PaboTatot ¢ moaBMKHOM KapTO# 3BE3THOTO HEOA.
Ocy1iecTBIsOT peduiekcuio yueOHOi
JeSITEITbHOCTH.

Camo- u
B3aMMOKOHTPOJIb.

VYuebnuk § 3

3/2

HebecHble KOOpIMHATHI

OcCylecTBIAIOT LieNEeNoJaraHue M IUIaHUPOBAHUE.
BrisBisitor ocobennoctu HebecHoro skBaropa u
HebecHOro MEpHJINAHA, 3HAKOMSTCS c
TOPHU30HTAJIBHBIMHA OKBAaTOPUAJIIBHBIMU
KOOp/AMHATaMHU, OTIPEIeNISAIOT KyJIbMHUHAIINIO
CBCTHII, TOPHU30HTAJIBHYIO n OKBAaTOPHUAJIBHBIC
cucrteMbl KoopauHat. OCyIIecTBISAIOT pediIeKCHIo
y4eOHOM e TEIIbHOCTH.

B38.I/IMOKOHTpOJ'IB:

CBepka OTBETOB B
3a/1avyax.

VYyeOnuk § 4

4/3

Bunnmoe nBrxenue miaHet u ConHia

OcCylIecTBIAIOT LI€JENoJaraHue M IUIaHUPOBAHUE.
B xone pabGoTsl ¢ TekcToM y4yeOHHMKA U y4eOHOM
Ipe3eHTaled  BBIACNAIOT — MHQOpManuio 00

@®poHTanpHas
Oecena.
Brimonnenune

Y4eOHuk § 5




3KJII/IHTI/IKG, TOYKC BCCCHHCTO PABHOJACHCTBHA,
HepaBHOMEpHOM JBrkeHNH COJTHIIA IO SKITHIITHKE.
OrnpeengaioT BBICOTY CBETHJIA B KYJIbMHUHAIMU U
ero CKJIOHEHHE; reorpaMuecKkyr0 BBICOTY MecTa
HabmoaeHus. OCyImecTBIAIOT pedIieKCuio yueOHOi
JeSTEeIbHOCTH.

3a7JaHHusg Ha
BOCCTaHOBJICHHE
TEKCTa.

5/4

JBxenue JIyHbl U 3aTMEHUS

OcymecTBIA0T LeNenojaraHie U IJaHUPOBaHUE.
B xonme paboThl ¢ TekCcTOM ydeOHHMKA U y4eOHOI
Ipe3eHTanued  BBIACNAIOT  MHpOpManuio 00
CHHOAMYECKOM Mecdlle, y3JdaX JyHHOH OpOuTSHI,
Omnpenensror, MoYeMy NPOUCXOIAT 3aTMEHUS,
Capoc u Kak npenckasbiBaroT 3aTMeHus. Haxonsat
ctoponel cBerta 1o llomsgpHon 3Besme wm
MOJTyZICHHOMY ConHuy. Ocy1ecTBiIsIIoT
pediekcuio yaeOHOH IeITeTbHOCTH.

O1neHuBaHUE 1O
COTJIaCOBaHHBIM
rnapameTpam.
Camo-
B3aMMOOILICHKA.

VueOHuk § 6

6/5

Bpewms u kanennapp

OcCymIecTBIAIOT IeNenojaraHiue U IJIaHHPOBaHUE.
B xone pabGoTsl ¢ TekcToM yueOHHMKA U y4eOHOI
Mpe3eHTaleld  BBIACISAIOT  MHpOpManmuio 00
COJIHEYHOM M 3BE3JHOM BpPEMEHH, JIYHHOM H
COJTHEYHOM KaJIeH1ape, I0JIMAHCKOM U
IPErOPUAHCKOM  KaJleHAapsiX.  3HAKOMATCS  C
NPUHIUIIAMHA ~ OTpeNeNieHus  reorpaduveckoit
IIMPOTHl M JIOJITOTBl 1O  ACTPOHOMHYECKUM
HabOmoaeHnsIM. OTpenensifoT MPUYUHBI U XapaKTep
BUIMMOTO JBWKeHUs 3Be3n M CoyHIA, a Takxke
roguuHoro nBwkeHHs ConHna. OcCymecTBISIOT
pedaekcrio yueOHOM 1eITeIbHOCTH.

NuTtemiekr-kapra

Y4eOnuk § 7

Hebecnas mexanuka (3 4)

711

Cucrema mupa

OcCylecTBIAIOT LIeNENoJaraHue M IUIaHUPOBAHUE.
B xone paGoTsl ¢ TekcTOM y4yeOHHMKA U y4eOHOU
Ipe3eHTaled  BBIACNAIOT — MHpOpManuio 00
TEOLICHTPUYECKOW W TEIMOLEHTPUYECKON CHCTEME
MHUpa; OOBACHAIOT TeTiIeoOpa3HOe  JBUIKEHUE
[JTaHET; HaXOMST J10Ka3aTeIbCTBa ABUKEHUS 3eMITU
BOKpyr CoJIHILIa; ONPEENsItOT TOAUYHBIN Napaljakc
3BE3I.

I1nan-BOIPOCHBII

VYyeOHuk § 8




OtpabaTpiBalOT  yMEHHE TPUMEHSATH  3aKOHBI
Kemepa u 3ak0OH BCEMUPHOrO TATOTEHUS IpHU
OOBSICHEHUM JIBM)KCHHUS IUIAHET M KOCMHYECKUX
anmnapatoB. OCyIIECTBISIOT pedieKCHio Y4eOHO
JIESITEJIBHOCTH.

8/2

3akonbl Kerepa MBUKEHUS TUIaHET

OcCymiecTBIAIOT IeNenojaraHie U IJIaHUPOBaHUE.
B xonme paboTel ¢ TeKCcTOM y4yeOHHMKAa M y4eOHOU
Mpe3eHTAIMe  BBIACISAIOT  HHOOPMALMIO O
0000mEéHHBIX 3akoHax Keruiepa u omnpeneneHuu
Macchl HEOSCHBIX TeNl. 3HAKOMSTCS CO croco0amMu
OTIpe/ICTICHUS] PACCTOSIHUM 10 HEOECHBIX TEN U UX
Macc mo 3akoHy Kemnepa. Pemraror 3amaum Ha
pacyer pacCTOSHUHN 1O W3BECTHOMY MapaliakCy U
HAOOOPOT, JIMHEHHBIX M  YIVIOBBIX Pa3MepoOB
HeOeCHBIX Tel, paccTosHui 1uaHer ot ConHIA H
MEPUOJIOB HMX OOpalleHHs] MO0 TPEThEMY 3aKOHY
Kemnepa. OcymiectBisitor  pedriekcuto  yaeOHOH
JeSITEIIbHOCTH.

Camo- n
B3aMMOKOHTPOJIb.

Y4eOnuk § 9

9/3

KocMmuyeckue ckopocTr U MEXKIIIIAaHETHBIE
IEepeIEThI

OcyIecTBIAIOT IIeJenojiaranie 1 IUIaHWPOBAHUE.
B xome paboThl ¢ TeKCTOM ydeOHHMKA W Yy4eOHOMH
npe3eHTalueld BeIesoT nHpopmarmo o Ilepsoit
n BTOpOfI KOCMHNYECKHUX CKOpOCTfIX; 3HAKOMATCA C
ONTHMABHOW TOMyuHnTHIeckor opoure KA
TUTAaHETaM, OIIPEIEIISIOT BpeMst OJIETA K IIJTaHeTe.
Ocy1iecTBIsOT peduiekcuio yueOHOi
JeSTeTbHOCTH.

Camo- u
B3aMMOKOHTPOJIb.

Vuebnuk § 10, 11

Crpoenue CouHeuHol cucremsl (7 4)

10/1

CoBpeMeHHbIE TTPEICTABJICHHS O CTPOCHHUH U
coctaBe CONHEUHON CUCTEMBI

OcCymIecTBISIOT IeNIenoIaraHie 1 TIIaHUPOBAHNUE.
[lonyyaror wuHpopManMo0 00 OTIMYUM IUIAHET
3eMHOH Tpynibl U IJIAHET THUTAHTOB, O IIJIAHETax
Kaplikax; MajblXx Tenax; o mnosice Koiinepa wu
obnmake  komer  Oopra.  OmnpenensioT 10
«ACTPOHOMHUYECKOMY KaJEeHJapIo» KaKue IIIaHEThl
1 B KaKHX CO3BE3HAX BUIAHBI Ha Hebe B JaHHOEC
BpeMS.

Bemonasaror  3amaMs  Ha  pabouymx  JIMCTax.
OcCy1ecTBISIOT pedraexcuto yueOHOU

®poHTanpHas
Oecena.
Brimonaenue
3aJlaHus Ha
BOCCTAHOBJICHIE
TEKCTa.

VYuebnuk § 12




ACATCIIbHOCTH.

11/2

IImanera 3emins

OcymecTBIAI0T IeJenojaranie U IUIaHWPOBAHUE.
Ha ocHoBe anammsa wuHpopmanuu y4deOHUKA,
y4eOHON Tpe3eHTallMU ONpPEAEISIOT 0COOCHHOCTH
¢dopmbl  3emnm, €€ BHYTPEHHETO CTPOCHHUS.
OuenuBaroT poib  arMocepbl ¥ BIUSHHS
napHukoBoro 3¢¢exra Ha  KIUMAT  3eMIIH.
CucremMaTu3upyoT UH(POpPMAIIHIO BBUJIC
MHTEIUIEKT-KapThl. CpaBHUBAIOT IUIAHETHI 3EMHOM
TpyNIbl M IJIaHETHI-TUraHTbl.  OCyIIECTBISIOT
pedexkcuto yueOHOM 1eITeTbHOCTH.

OrneHuBaHUE 1O
COTJIaCOBaHHBIM
rapameTpam.
Camo- u
B3aMMOOLICHKA.

Vuebnuk § 13

12/3

JIyHa u ee BinusiHuE Ha 3eMIIIO

OcCymIecTBIAIOT IeNenojaraHiue U IJIaHUPOBaHUE.
Ha ocnHoBe anammza wuHpopmanuu yueOHUKA,
y4eOHOH Tpe3eHTalul BBISICHSIIOT (OPMHPOBAHUE
noBepxHocTH JIyHBI; 3HAKOMSATCS C TNPHPOIOH
IIPHUJIIMBOB U OTJIMBOB Ha 3emMiie U UX BIWSHUH Ha
IBM>KeHUE 3eMiu U JIyHbI; OLIEHHBAIOT MPOLIECCHIO
3¢MHOH OCH H ABIMDKCHUE TOYKH BCECCHHECIO
paBHONIEHCTBUS. Pemaror 3amaum  Ha  pacder
paccTosIHMK 1O W3BECTHOMY Tapaiutakcy (u
HAao0OpOT), JIMHEHHBIX M YIVIOBBIX Pa3MepOB
HeOeCcHbIX Tell, paccTosHui muaHer oT CojHIa U
NEPUOJIOB UX OOpalleHuss MO TPeTheMy 3aKOHY
Kemnepa. OcymecTBisitoT pedrekcuro  ydeOHOU
NeSITeTbHOCTH.

CaMOKOHTpOJIb U
B3aUMOKOHTPOJIb

Y4eOnuk § 14

13/4

[InaneTsl 3eMHOM TPYIIIBI

OcCylIecTBIAIOT LI€JENoJaraHue M IUIaHUPOBAHUE.
Ha ocHoBe ananuza wuHpopManuu ydyeOHHKA,
y4eOHOI Mpe3eHTaluU 3HAKOMSTCS ¢ PU3UYECKUMHU

Pabouwuii suct ¢
3aIaHUSAMU

YyeOuuk § 15




ceorictBaMu  Mepkypust, Mapca u Benepsr;
M3Y4aloT KakK MPOMCXOAMUIIU HCCIEAOBAaHUS IUIAHET
3€MHOM TPYIIBl KOCMUYECKUMH alapaTaMu.

Ocy1iecTBISIOT pedaekcuro y4ueOHOU
NeSITeIbHOCTH.

14/5

IInaHEeTHI-TUTaHTHI. HJ'IaHeTBI-KapJ'II/IKI/I

OcCylecTBIIOT LieNenoJaranue M INIaHUPOBAHUE.
VYyactByror B KOJUIEKTUBHOM Oecene.
OCyIIeCTBIAIOT ~ CMBICIOBOE  YTCHHME  TEKCTa:
BBIICJIAIOT TJIaBHOE, IOJIy4aloT HMH(OpMaLUIo U3
CXeM M PHUCYHKOB. 3HAKOMATCS C (PU3MUECKUMHU
ceoiicteamu  IOmurepa, CarypHa, VYpana u
HenTyHa; BBICHAIOT 0COOEHHOCTU BYJIKAHUYECKOMN
JeATeNIbHOCTH Ha ciiyTHHKe Onurepa Mo; npupony
KOJIell BOKPYI IUIAHET-TUTAHTOB; XapaKTEpU3YIOT
I1aHeTbl-Kapaukd.  CoCTaBISIIOT — BOIPOCHL  I10
n3ydeHHOW Teme. OCYIIECTBISIOT —pedIIeKCHIO
y4eOHOI eI TeTbHOCTH.

Pa6oTa B rpynmax

VuebHuk § 16

15/6

Mauslie Tena COTHEUYHOM CUCTEMEI

OcyIecTBIAIOT IIeJenojiaranie 1 IUIaHWPOBAHUE.
C mnoMomIpI0 TPE3CHTAMU M paccKaza y4YuTels
U3y4aT (U3IUYECKYI0 TNPUPOLY AacTEpOHIOB |
komeT; ocobeHHoctu mosica Koiimepa u oOmnaka
komeT OopTa; 3HAKOMSATCS C MPUPOAOH METEOPOB U
MeteopuToB. COCTaBISIFOT B TETPaau Kiacrep.
Ocy1iecTBIsOT peduiekcuio yueOHOi
JeATSIIHOCTH.

CaMmooI1ieHKa

VYuebnuk § 17

16/7

CoBpeMeHHbIE IPEICTABICHUS O
nporcxoxaeHuH COJTHEUHON CUCTEMBI

Ocy1iecTBIAI0T 1eNenojaraHie U IJIaHUPOBaHUE.
Ha ocHoBe aHanuza wuHpopManuu yduyeOHUKA,
yueOHOI Ipe3eHTaluN 3HAKOMSTCA c
COBPCMCHHBIMU MNpeaACTaBJICHUAMU (0]
MIPOUCXOXKIACHUU ConneuHoit CHCTEMBI.
OcCymiecTBISIOT pedaexcuto yaeOHOU
NesITeIbHOCTH.

Camo- n
B3aMOKOHTPOJTb.

VYyeOnuk § 18

AcTpodusuka u 3Bé31Has actpoHomus (7 1)

17/1

Mertoap! acTpo(pu3nUECKUX UCCIIETOBAHII

OcymecTBIAI0OT LeNenojgaraHie U IJIaHUPOBaHUE.
Y4acTByIOT B KOJUIEKTUBHOMN Oecene.

CaMOKOHTpOJIb U
B3aMMOKOHTPOJIb

VYuebnuk § 19




OcCyIIecTBIAIOT ~ CMBICJIOBOE  YTEHHE  TEKCTa:
BBIICTISIIOT TJIABHOE, MOJIY4aloT HH(OpMaluio u3
CXeM M PHCYHKOB. 3HAKOMATCA C TPUHIMIIOM
JEACTBUSA u YCTPOMCTBOM TEJIECKOTIOB,
pedpakTopoB u  pedEKTOpPOB; HAXOOAT U
CpPaBHMBAIOT MH(OPMALMIO O PaTUOTEIECKONax U
panuountepdepomerpax. BrimonHsoT 3amaHus Ha
pabounx gucrax. OcymecTBisOT pedIeKCUIo
y4eOHOI eI TeTbHOCTH.

18/2

Counie

OcCyHIeCTBIIAIOT TeNenoaraHiue U IJIAaHUPOBaHUE.
C momomp0 Tpe3eHTallMd W paccKa3a YYHUTeIs
W3y4YalOT OCHOBHBbIC xapakTepucTuku ColHIa,
CTPOGHHE  COJIHEYHOH  aTMocdepbl;  3aKOHBI
U3NIy4YeHUss  aOCOMOTHO  TBEPAOrO  Tela |
temreparypy ¢orocdepsl U MATEH; MNPOSIBICHHUE
COJIHEYHOW aKTUBHOCTHU U €€ BIIMSHUC HAa KIMMAT U
ouocdepy 3emnm. Pemaror 3agaunm Ha pacuer
paccTOSIHUK IO 3BE3/ 1O WU3BECTHOMY TOJUYHOMY
napajyiakcy u oOpaTHble, Ha CpaBHEHHE Pa3IMYHBIX
3BE3JI 110 CBETHUMOCTSIM, pa3MepaM U TeMIieparype.
CocraBnstor B TeTpaau kiactep. OCyLIECTBISIOT
pedexcuio yueOHON 1eITeTbHOCTH.

Brimonaenne
MIPOBEPOYHBIX
3aJaHul B

AIIEKTPOHHOM
MPUIIOKEHUH.

Vuebnuk § 20

19/3

BHyTpeHHee cTpoeHHe U UCTOYHUK YHEPTUI
Comnama

OcCylecTBIAIOT LI€NENoJaraHue M IUIaHUPOBAHUE.
C noMmompio Ope3eHTAllMd M paccKaza ydUTelss
U3Y4YalOT KaK MPOM3BOJIUTH PACUET TeMIepaTypbl
BHyTpu ConHIA; 3HAKOMSTCS C TEPMOSAIEPHBIM
uctoyHukoM oHeprun ColHIA U TEPEeHOCOM
sHeprun  BHyTpu  CosHua;  HaOmrofeHueM
COJIHEYHBIX HEUTPHUHO. AHAJIU3UPYIOT JHUarpaMMbl
«CnexTp — cBeTUMOCTh» U «Macca — CBETUMOCTbY;
CocraBisaoT B Terpagu kiacrep. OcCylecTBISIOT
pedekcuio yueOHOM 1eITeTbHOCTH.

[Iman B TeTpaau

YyeOnuk § 21

20/4

OCHOBHBIE XapaKTEPUCTUKH 3BE3]

Brigendior T1iaBHOE B TEKCTE. Y4YacTBYIOT B
LeJiernojaranui.  B3anMoJIencTByroT B mape.
OnpenensioT OCHOBHBIC XapaKTEPUCTHKU 3BE3M;
CHEKTPAIbHYIO KJIacCU(UKAIMIO 3BE3M;, M3Y4aroT

Bremoaaenne
3aJaHuU Ha
YCTaHOBJICHUE
COOTBETCTBHS.

Y4eOnuk § 22-23




nuarpammy CIEKTP-COBMECTUMOCTh u
pacnpezeneHue 3BE3] Ha HEH; BBIACHAIOT CBS3b
MacChl CO  CBETUMOCTHIO  3BE3]l  TJIABHOM
MOCIIEZIOBATEIbHOCTH; 3BE3bI KpAaCHbIE TUTAHTHI;
CBEPXTHTaHThI M OeJIble KapJIMKU. Y4aTcsi HaXOIUTh
Ha HeOe 3Be3apl: anmbdpl Mamoit Measeauisi,
anbdbl JIupsl, aneosr Jlebens, ansdsr Opia, anbgsl
Opuona, anbdsl bausnenos, anbdwsr Bosznuuero,
anbdul Manoro Ilca, anedsr bonbioro mnca, anbhbr
Tenpra.  OcymiecTBIAOT  peduieKCuo  yaeOHOU
JeSITeIbHOCTH.

21/5

benbie kapiauku, HEUTPOHHBIE 3BE3/bI, YEPHbIC
ApIpbl. J[BOMHBIC, KpaTHbIE W IIEPEMEHHBIC
3BE3IBI.

OcymectBisaroT nenenonarasue. CocTaBisIOT IJ1aH
paboThI, BBINOJHSIOT TMPAKTHUYECKYI0  paboTy,
JIeNaloT BBIBOJBI. Yyarcs paboTaTk C pPa3sHBIMU
UCTOYHMKaMU HH(popMaruu. B3anMoneicTByroT B
napax. M3yuator Tekct yueOHuMKa. Ilonbuparot
uHpopmarmoo. COCTaBISIOT IUIAH IPE3CHTALMU.
I'oToBAT mpe3enTanyo. Y4darcs BbIAECIATH TJIaBHYIO
U U30BITOYHYIO HH(OpPMAIIIO Pacnpenenstor
poau.

Camo- u
B3aUMOKOHTPOJIb

VYueOnuk § 24-25

22/6

HoBgkle 1 cBepXHOBBIE 3BE3/bI

OcymiecTBisoT 1enenoiaranie. C moMoInsko
TEKCTa OMPEACISIIOT OCHOBHBIE XaPaKTEPUCTHKH
3BE3/1; CHEKTPAIbHYIO KJIaCCU(PUKALIMIO 3BE3;
JrarpaMmma CIeKTp-COBMECTUMOCTD 1
pacripenienienue 3BE3]] Ha Heil; 3HaKOMSATCS O
CBSI3bI0 MACCHI CO CBETUMOCTBIO 3BE3]T TTIAaBHOM
MOCTIEIOBATEIHHOCTH; aHATU3UPYIOT 3BE3IIBI
KpaCHbIC TUTaHThl; CBEPXTUTAHTHI M OCIIbIe KapJIuKU
(3anmonHsI0T TabHIry). OCyIecTBISIOT pedIeKcuto
y4eOHO eI TeTbHOCTH.

Tabnuua

VYueOnuk § 26

23/7

OBOJTIOLINS 3BE3

Paborator ¢ TexcTtoM yueOHHMKA. DopMyTHpPYIOT
MOHATHE «OBOMIOLMS 3BE31». M3ydaroT KU3HB
3BE31 pa3IM4YHOM Maccbl U €€ OTPaKEHHE Ha
IuarpamMme CIEeKTP-CBETUMOCTD; T'PaBUTALIMOHHBIN
KOJIJTalic ¥ B3pbIB 0€JIOr0 Kapiiuka B JIBOMHOM
CUCTEME M3-3a IIEpEeTEKaHUs Ha HEro BEIIeCTBa
3BE€31bl KOMIIAHbOHA; T'PABUTALMOHHBIN KOJUIAIC

CaMOKOHTpOJIb

VYyeOnuk § 27




SApa  MACCHUBHOM 3B€31bl B KOHLE €€ KU3HU.
OueHuBalOT  BO3pacT  3BE3JHBIX  CKOIUICHHM.
OcCyIecTBISIOT pedaekcuto yueOHOU
JIeSITETLHOCTH.

Muieunblii nyTh (3 4)

24/1

T'a3 u o6 B [N'anakTrke

OcymecTBIAIOT IeJenoaranie 1 IJIaHUPOBAHUE.
Ha ocHoBe anammsa wuHpopmanuu y4deOHUKA,
y4eOHON Npe3eHTaIK ONpPEeNsSoT Ha0IoaeMble
XapaKTEePUCTUKH OTPAXKATENbHBIX U AU( Y3HBIX
TYMaHHOCTEH; 3HAKOMATCA C MX paclpelesieHueM
BONIM3M  IJIOCKOCTH  ['alakTHKM;  BBIACHSIOT
CIMpajJbHYIO CTpYKTYpy [amaktuku. Pemaror
3aJaud 10 ONPEACICHUIO PACCTOSHUS MEXKIY
3Be3aMu B okpecTHOCTH COJHIIA, U MX YHCIOM B
lanaktuke, €€  pasmepel.  OCyIIECTBISIOT
pedexkcuto yueOHOHN 1eITeTbHOCTH.

Camo n

B3aUMOKOHTPOJIb.

Vuebnuk § 28

25/2

PaccesiHubie U 1IapoOBLIC 3BE3/IHBIC CKOIJICHUS

OcymectBisitor  nenenonaranue. C  MOMONIBIO
TEeKCTa YYeOHWKA M3y4alOT CBOWCTBA CKOIUICHUH U
ux pacnpenenenue B ['amaktuke. CocTaBisitOT
kiactep. OcymecTBiasAOT pedriekcuio  yueOHoU
JeSATEIBbHOCTH.

Kunacrep.
Camo u

B3aUMOKOHTPOJIb.

Yuebnuk § 29

26/3

CepxmaccuBHast Y€pHas Jplpa B LIEHTPE
Mineynoro nmytu

OcylecTBIAIOT 1eJenojaranie M IJIaHUPOBaHUE.
Ha ocHoBe ananmu3a wuHpopMmanuu y4yeOHUKA,
y4eOHOM  Mpe3eHTalM  BBIACHSAIOT  CIOCOOBI
HaOMIOZCHNsT 3a JBWJKEHMEM 3BE3 B IIEHTpE
lanakTuku B MHGPAKpACHBIN TEIECKOI; OLICHUBAIOT
Maccy M pa3Mepbl YEPHOW JBIPHI 0 JBUKECHHIO
OoTHeNnbHbIX 3BE31. COCTaBISIOT CIOXKHBIM U
MPOCTOM TUIaHBI 1O H3YYEHHOMY MaTepuaiy.
OcCymiecTBISIOT pedrexcuto yaeOHOU
JESTEIbHOCTH.

Bremoaaenmne
3aJaHuH Ha
YCTaHOBJICHUE
WCTUHHBIX
CYKJICHUU.

Vuebnuk § 30




lanaktukm (3 4v)

27/1

Knaccudukanus ranaktuk

OcyiecTBISIOT Lienenojgaranie. AHaJIU3UpyrOT
nHpopmanuto. CocTaBISIIOT IJIaH PAOOTHI.
N3y4aroT TUIBI TAIAKTUK U UX CBOMCTBA; KPaCHOE
CMEILEHUE U OIIPENIETICHUE PACCTOSHUM 10
rajlaKTHK; 3aKOH Xa00:1a; BpalleHne TajJakTHK 1
coJiep;kaHue TEMHOM Martepuu B HUX. Onpenensror
OCHOBHBIE (PU3HUECKUE MapaMeTPhl, XUMUYECKUNA
COCTaB U PacCIpeeICHNE MEX3BE3HOIO BEIECTBA
B ["amakTuke. OCymiecTBIsAOT pedaeKcuio yueOHOoM
JIESITEJIBHOCTH.

Camo u

B3aMMOKOHTPOJIb.

YyeOnuk § 31

28/2

AKTUBHBIC TAIAKTHUKU U KBa3aphbl

PaGoraror ¢ TekctoM yueOHHMKa W y4eOHOI
MPE3EeHTALNEH. 3HAKOMSATCA C  HPUPOJOH
AaKTUBHOCTH  TaJlaKTHK; TPHUPONOH  KBa3apos,
3aMoNHsI0T Tabnauiy B TeTpaau. OCyIIECTBISIIOT
pediekcuio yaeOHOH TeITeTbHOCTH.

Bremomasaior
3aJlaHye Ha
BOCCTAHOBJICHHE
TEKCTA.

Y4eOnuk § 32

29/3

CKoIlIeHUS TaJaKTHK

PaGorator ¢ TekcToM yueOHUKa U y4eOHOI
npe3eHranue. M3y4aroT npupony CKOIUICHUH H
poib TEMHOM MarepuM B HHX; BBIICHSIOT
OCOOCHHOCTH  MEXKTaJlakKTUYECKOro  raza u
PEHTTEHOBCKOTO M3JIyYE€HHsI OT HETO; 3HAKOMSATCS C
SIMEUCTON CTPYKTYpPOH pacmpenesieHus: ['amakTuk u
ckorieHni  Bo  Bcenmennoil.  OcylecTBISIIOT
pedaekcuio yueOHOM 1eITeIbHOCTH.

Cxema B TeTpaau

VYuebOnuk § 33

Ctpo

eHue U 3BoJonns Beesiennoit (2 4)

30/1

Koneunocts 1 OeCKOHEUHOCTE BeeneHHoM.
Pacmmmpsromasicsa Beenennas

OcCymIecTBIAIOT TeNenojaraHiue U IJIaHUPOBaHUE.
Ha ocHoBe ananu3a uHdopMmaium TekcTa padboyero
mucTa, y4eOHOW MpPE3eHTAIlMH ONPEACISIOT CBS3b
3aKOHa Bcemuphoro TATOTCHMS c
IpeACTABICHUAMU O KOHCUHOCTU U 0ECKOHEUHOCTH
Bcenennoii; 3HakomsATCs ¢ (POTOMETPUUYECKUM
napajgokcoM; HEOOXOJUMOCThI0 O00IIel Teopun
OTHOCHUTEIIBHOCTH  JUI  TIOCTPOCHUS  MOJEIH
Bcenennoii. CoCTaBiIslOT ¢ NOMOLIBIO  YUHTEIS
MHTEPaKTHUBHYIO KapTy. AHanu3upyor
“H(pOpMaIHIO. OcymiecTBISIIOT pedaekcuio

y4eOHOI eI TeTbHOCTH.

Camo u

B3aUMOKOHTPOJIb.

Vuebnuk § 34, 35




31/2

Mogenp «l'opsiueii BceneHHOM U peTMKTOBOE
W3JTyYCHHE

PaboTaroT ¢ TeKCTOM yueOHHUKA U y4eOHOM
Mpe3eHTalueil. 3HAKOMSTCS CO CBA3bIO CpeaHEN
IJIOTHOCTA MaTEPUHU € 3aKOHOM PacCIIUPEHMs U
reomeTpuel BeeneHHoM; onpenensoT paguyc u
Bo3pacT Becenennoit. OcymecTBIsAIOT peduieKcuio
y4eOHOMI e TeIbHOCTH.

Ocy1ecTBIAIOT
camo- 1
B3aUMOOIICHKY.

YueOHuk § 36

CoBpemMeHHbIe POOJIEeMbI AaCTPOHOMUM (3 1)

32/1

YckopenHoe pacmupenue Beenennon u
TEMHasl SHEprus

OcCylIecTBIAIOT LI€JENoJaraHue M IUIaHUPOBaHUE.
Ha ocHoBe ananuza undopMainuu Tekcta pabodero
aMcTa, Y4eOHOH MNpEe3eHTALWU BBIACHSIIOT BKJIAJ
TEMHON MaTepuu B Maccy BceneHHOM; 3HaKOMATCS
C HaOJIOACHUEM CBEPXHOBBIX 3BE3Nl B JANEKUX
rajlakTUKax u OTKPBITHEM YCKOPEHHOTO
pacummpeHuss ~ BceneHHOH;  IpPUPOABI  CHIIBI
Bcemupnoro OTTaJKUBaHUS. AHaIM3upyoT
M3y4YEHHYIO MH()OPMALIHIO. Ocy1ecTBIsSIOT
pedexcuio yueOHOHN 1eITeTbHOCTH.

Ocy1ecTBIAOT
B3aHMOOLICHKY
paboThI rpyMII 1O
OIIPE/ICIICHHBIM
napameTpam.

Vuebnuk § 37

33/2

OOHapy’KeHue IIaHeT BO3JIE JPYTUX 3BE3]

PaGoraror ¢ TekctoM yueOHMKa W y4eOHOM
npe3eHTanue. M3yyaroT HeBUIUMBIE CIIyTHUKU Y
3BE3]; 3HAKOMSATCS C METOJaMH OOHApyKEHUs
9K30IJIAaHET; BBISCHSIOT IK30IUIAHETHI C YCIOBUSAMHU
OJIaronMpUsTHBIMA I KU3HU.  OCYIIECTBIISIIOT
pedexcuio yueOHON 1eITeTbHOCTH.

PaGoTa B mapax

VYueOnuk § 38

34/3

[Touck xn3HU U pasyma Bo BeeneHHOM

OcCymIecTBIAIOT IeNenojaraHiue U IJIaHUPOBaHUE.
Ha ocHoBe ananm3a wuHpopManuu yueOHHKA,
y4eOHOW Mpe3eHTAIMN 3HAKOMSTCS C Pa3BUTHEM
MPEJICTABJICHU O CYIIECTBOBAHUM JKU3HU BO
Bcenennoii;  ¢dopmynoit  Jlpedika W 94HCIOM
UMBUIM3alMi B ['ajakTHKe; BBISICHSIOT CIOCOOBI
IIONCKAa CUTHAJIOB OT BHE3CMHBIX I_II/IBI/IJ'II/ISaHI/II\/’I n
MOCHUTAEMBIMU CUTHATAMU K HUM. OCYIIECTBISIOT
pedrekcuio yueOHOM 1eITeTbHOCTH.

B3aUMOKOHTPOJIb

Vuebnuk § 39
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