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Hosicanreabnas 3amicka

PaBowas nporpamma no actponomuu cocrasiena g COOTBETCTBHH C:

nprkasom MunmcTepersa 06pasosanus u Haykn PO ot 29 mons 2017 r. Ne 613 "O Brecenun H3MeHe-
HEH B (eaepanbHblii rOCy1apCTBEHHBIH obpa3soBare/ibHbIL cTannapr, YTBEPIKAEHHBIN npuKazom Munu-
CTepCTBa 0dpasosanus u Hayku PO ot 17 mas 2012 r. No 413";

npukasom MunucTepersa o6pasosanns u Haykd P® ot 20 urons 2017 r. No
HEH B (enepaibHbii nepevens yueOGHHKOB, PEKOMEHIYEMBIX K HCHOJb3
HMEIOMIHX T'OCYIapCTBEHHYIO ;
HOBHOTO 00miero, cpeasero odmero obpa3oBanus &

BaHus | Hayku PO or 31 mapra 2014 r. No 253";

nHCbMOM MunncTepcTBa oOpasoBanus u Hayku P® or 20 mioms 2017 r. Ne TC-194/08
TAHH3AIHE H3YSeHHS yueOHOro npemMera "AcTpoHomus";

NpHMEPHOH pabouel mporpaMMoii no npeamery (Actporomus. Merommueckoe nocodue 10—11kmaccy.
basosbilf  ypoBemb: yue6. mocobme s yuuteneli  obmeobpasosar. oprammsaumii / moj pen.
B. M. Yapyruna.—M.: [Tpoceemenue, 2017).

581 "O BHecenun u3Mmene-

"O6 op-

KomuuecTso yacos, oTBOAHMBIX Ha H3y4YeHHe npeamera: 35.

Mozens npenonasanus: 1 4 8 Hememo B noayroauax 10 u 11 knaccos.

Yaebno-MeTomuecKoe H MATEPHAILHO-TEXHHIECKOE obecneuenne o6pasosareanHOro npomecca

quﬁao-uemmccmﬁ KOMILIEKT. HCITOJIB3

YeMBblii Py peannsauuy paboyeil mporpammei:

1. Yapyrus B. M. Actporomus. 10-11 kaaccsr: yueb. ans obmeobpasosar. opranusaimii: 6a30BL ypo-
Benb / B. M. Yapyrun.—M.: [Tpoceemenue, 2018.

2. Actposomus. Metoanueckoe nocobue: 10—11Kmacck. ba3zoselii ypoBeHs: yue6. nocobue s yuuTenei
o0meobpa3osar. opranm3anmii / nox pea. B. M. Yapyruna.—M.: IIpocsemenne, 2017.

JlaTeparypa:

1. Sixno I'. C. Habmonenus u npaktuyeckue padoTkI 110 aCTPOHOMHHM B CpejHeil mKoie. — M.: IIpocge-
menHne, 1965.

2. Manaxosa I'. ., Crpayr E. K. Jlunaxruaeckuii Matepuan no actponomun: Ilocobue ms yunrens. —
M.: lIpocsemenne, 1984.

3. Jlesuran E. I1. Jlunaktika acTpoHOMHAH. — M. Smuropuan YPCC, 2004,

4. Kymuxosckwii I1. I'. CipaBounmk mobuTess actpoHomu# / oz pea. B. I'. Cypauna. — M.: Duropua
YPCC, 2002.

S. Tlepenbman 1. U. 3anumarenbnas actpoHomus. — M.: BAII, 1994,

6. Kmavuumn H. A. Dnementaphas acTponomus. — M.: Hayxka. I'n. pen. ¢us.-mar. mr., 1991.

7

- Bopounos-Benbsmunos B. A. Ouepku 0 Beenennoil. — M. Hayka. I'n. pen. pus.

-Mart. JuT., 1969,

DeKTPOHHBIE 06pa30oBaTELHbIE PECyPChI:

2. hup://afportal kulichki.net/ — caiit

http://www.astronet.ru — Pocchiickas ActpoHomMuueckas Cerh

YUHuTens (QU3MKH W acCTPOHOMHH BHICIIEH Kareropusu [ 'pa0-
nesnya B. K.

http://myastronomy.ru/ — caiit HIpETioiaBaTelis aCTPOHROMMH, KaH/M/IaTa nejlarornyeckux Hayk Illatos-
ckoii H. E.

http://www.gomulina.orc.ru/ — caiit yuuTens GusHku 1 actpoomun omymanoit H. H.
http://college.rw/astronomy/course/content/content.html — Ortkpsrtas Actponomus 2.6

https://www.roscosmos.ru/ — caiit FOCY/IapCTBEHHOM KOPIOPAIMH 110 KOCMHYECKO# JeaTeabHocTH Poc-
KOCMoC.

Texuuueckue cpencrsa 06yuenns, marisaabe TOCOGUS:
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TCO (TIK, mynsTuMemitHbIH npoekTop, Skpan)
Monens nebecHoii cdhepsi.

KomrekT noJBHIKHBIX KapT 3BE3HOTO Heba.
['nobyc 3emin.

I'00yc Jlyae
IllxonsHEii acTPOROMHYECKHIT KaTEHAAPb.



opOuT cnyTHEKOB Mapca ®oboca u Heiimoca. ITnanetsi-rurantsl. ®usnueckie ceoficTBa lOmutepa, Carypna,
Ypana u Henrryna. By

JIKAHAYECKAS IeATENBHOCTD Ha cryTHHKe IOnuTepa Uo. Ilpuposa konen Bokpyr mianer-
ruranToB. [Inanersi-kapiukn u ux cBoiictra. Mansie Tea Conneunoii cucremsr. Ilpuposa u Mk enne acte-
pounoB. Cneunduxa

ABHIKCHHSA rpynn actepounos TposHues u I'pekos. llpupona u aBuxkenne komer. Iosic
Koiinepa u O6aako xomer Qopra. Mereopsi u MeteopuTsl. IIpupoaa manaromux 3BE3]1, METEOPHBIE NTOTOKH H
HX patHanThl. CBs3b MEAUTY METCOPHBIMH NIOTOKAME M KOMETAMHU. llpuposa KaMeHHBIX 1 Kene3HbIX METeopu-
108. [Ipapona meteopuTHbIX KpaTepos.

AcTpodusHKa 1 3BE3/1HAS ACTPOHOMHUS (7 u)

MeTonn actpodusndecknx ucciaenopanmii. YCTPOHCTBO M XapakTEePHCTHKH TENeCKOOB pedpakTopos u ped-
JCKTOpOB. YCTPOHCTBO paJHOTENECKOMOB, pamuonHTepdhepomerpsl. Connne. OCHOBHBIE XapakTePUCTHKH
Connna. Onpezenenne Macchl, TEMIICPATypel n Xxumudeckoro cocrasa Connua. CTpoeHHe COMHEUHONH aT™MO-
chepel. ConHeynas akTHBHOCTD H €& BIHAHHE Ha 3eMIIO 1 Ouocepy. Bryrpennee crpoenue Connia. Teope-
THYECKHH pacu€T Temnepatypsl B nentpe ConHua. SnepHelit MCTOYHNWK SHEprHM B TEPMOSIJICPHBIC PEaKIUu
CHHTE3a reims U3 BOIOPO/a, NEPEeHOC YHEPruy U3 nenTpa Conuua HapyXKy, KOHBeKTHUBHas 30Ha. HelTpurHBbIii
TEJIECKON W HabmOeHNs MOTOKa HeiTpruno ot ConHia, Onpeenenne 0CHOBHBIX XapaKTePHCTHK 3BE3T: Mac-
Cbl, CBETHMOCTH, TEMIEPATYPhl H XHMHYECKOr0 COCTABA. Cnexrpanbhas knaccudukanms 388371 u eé buznue-
CkHe OCHOBBL JlHarpamma "CrneKTpasbHBIi KIacC-CBETHMOCTS" 3BE€3]1, CBA3b MEXIY MacColl M CBETHMMOCTBHIO
38831. BayTpennee crpoenne 38831, CTpoeHHe 3Be3/1bI IIaBHOM nocnenosarenbHOCTH. CTpoeHue 386371 Kpac-
HBIX THIAHTOB M CBEPXTHranToB. CTpoeHHe 3BE3)1 GeMbIX Kap/IMKOB H Npe/eN Ha HX Mmaccy — npenen Yanapace-
kapa. [lyascaps u HeliTpoRHbIE 3883151, [lpupona 4épHbIX aBIp 1 uX napameTpsi. JIBoiiHbie, KpaTHbIE U TIepe-
MeHHBbIe 38837161, Habmoienns 1BOHHBIX M KpaTHBIX 3

BE31. 3aTMEHHO-TIepeMeHHbIe 3BE31b1. Onpejieliene Mace
AsoiiEbx 38831, [TynbcHpyiomme nepeMenubie 38837151, KpHBbIEe H3MeHeHus Onecka nedens. 3aBHCHMOCTD Me-

ACLY CBETHMOCTBIO B IEPHO/IOM nyibcaumii y nedenn. edenas: — masku 8o Beenennoit, no KOTOPBIM OTpeie-
JHIOT PACCTORHMA 110 JICKAX CKOIUICHHH M TalakTHK. HoBble H CBEpXHOBBIE 3BE3THL. XapaKTepHCTHKH BCITBI-
€K HOBBIX 3B€3/1. CBA3b HOBBIX 3BE3/1 C TECHBIMH JBOHHBIMH CHCTEMaMH, COZIepKaIMMH 3Be3/1y Oenbili Kap-
K. IlepeTexanne BemecTsa u sepHbIH B3pHIB HA TIOBEPXHOCTH Oesioro kapmuka. Kak B3peIBAIOTCS CBEpXHO-
BBI€ 3BE31bl. XapaKTEPHCTHKH BCHINIEK CBEPXHOBBIX 3BE3L. ['paBuTamnm

OHHBIH KoJulanc 6esoro Kapiamka c
maccoi Yanapacexapa B COCTaBe TeCHOH JBONHOM 3BE3/(bI — BCIBIIIKA CBEpXHOBO# | THna. B3peis MaccuBHOI

3BE3BI B KOHIIE CBOCH BOMIOIMH — B3pBIB CBepXHOBOif 11 Trna. HabmoieHne 0cTaTkos B3PBIBOB CBEPXHOBBIX
3BE3]1. DBOMONHS 3BE31: POXKICHHE, KH3Hb H CMEpPTh 3BE3/1l. Pacuér mpoo/oKUTeIbHOCTH JKH3HH 3BE3] pasHo#H
Macchl Ha I7IaBHOH nocienoBatesbHOCTH. [lepexoa B KpacHbIE rMraHThI H CBEPXI'MI'AHTBI MOCIIE WCYePIaHus
Bo10poaa. CnokoiHas 3BOIONHS MATOMACCHBHbIX 3BE3] 1 IPaBHTALMOHHbIN KOJLIATIC U B3PHIB ¢ 00pa3oBaHu-

€M HeHTPOHHOM 3B€3/Ibl HIIH YEPHOH JIBIPBI MACCHBHOI 3BE3/IbL. Onpenenenne Bo3pacTa 3BE31HBIX CKOILICHHIH 1
OTACABHBIX 3BE3L. NIPOBEPKA TEOPHH IBOTIOIMH 3BE31.
Mueunsiii [1yts (3 9)

a3 u neus 8 lanakmke. OGpaszoBanne oTpaKkaTeTBHBIX Tymannoctel. [lpuunnsl ceevenns quddysupix Ty-
manHOCTeH. KonuenTpanus ra3oBeix # mbUIeBbIX TyMaHHOCTeH B IanaxTuke. PaccesHHEC 1 LIAPOBBIE 3BE3]I-
Hbie ckomieHus. Habmonaemeie cBoiicTBa paccessHHBIX 3BE3THBIX CKOMLIEHMIA Habmosaemsle cBoitcTa mapo-
BBIX 3BE3IHBIX CKOIUIeHmi. Pacnpesenenne u xapakrep ABuKeHHs CKOMIeHHi B | amakTHie. Pacnpenenenne
38831, CKOIUICHHIA, rasa i nbumi B [anakruke. CBepXMaccHBHas Y&pHas JbIpa B HeHTpe [anakTuku U KocMuye-
ckue syun. Mndpakpacusie Habmonenns ABukKeHus 388371 B ueHTpe ['anakruku u obHapyskenue B nentpe I'a-

JIAKTHKH CBEPXMACCHBHOH 4epHON AbIphL Pacuér mapameTpos cBepXMacCHBHOIA g€pHoit apipbl. Habmonenus
KOCMHYECKHX JTy4eii U UX CBS3b C B3PHIBAMH CBEPXHOBbIX 3BE3]1,
INanaktuku (3 1)

Kraccudukanus ranakruk no Gopme u kamepronnas auarpamma Xa66na. CBoiicTBa CrivpabHbIX, HUTHIITHYE-
CKHX ¥ HENpaBHJIbHBIX ranakThk. KpacHoe cMelleHne B CneKTpax ranakTHK H ONpe/eleHHE PacCTOSHHS 110
HUX. 3akoH Xab6na. Bpamenue ranaktuk u Témaas Martepus B HUX. AKTHBHbIE TalaKTHKH U KBasapbl. [Ipupo-
Ad aKTHBHOCTH rajlakTUK, paJMOrajlakTHKKA M B3aWMOJICHCTBYIOIME raiakTuki. HeoGbunble CBOMCTRBA KBa3a-
POB, HX CBSI3b C sIpAMH IajlakTHK ¥ aKTHBHOCTBIO YEPHBIX AbIp B HUX. Habmonaemble CBOMCTBA CKOTLICHHI
TAIAKTHK, PEHTTCHOBCKOE H3ITyHCHNHE, TEMIIEPATYpPa H Macca MEKIaTakKTHUYECKOro ra3a, HeOOXOMMOCTh CyIle-
CTBOBAHHS TCMHOM MaTepHH B CKOIUICHHSX raiakTuk. ONeHKa Macchl TEMHON MATEPUH B CKOTUICHHSX. Sluen-
CTas CTPYKTYpa paclpe/ie/ieHusl TajlakTHKA CKOTUICHUH TallakTHK.
Crpoenue u somortis Beenennoii (2 )

Koneunocts # Geckoneunocts Beenennoit — [apaaoKChl KJIACCHYECKOH KOCMOJIOTHHU. 3aKOH BCEMUPHOTO TATO-
TCHHSA M NIPEICTABICHNAS O KOHCYHOCTH 1 OeckoneunocTH Beenennoii. dotomerpudeckuii mapagoke U mpoTH-
BOPCHHA MCEIY KIaCCHYCCKHMH NDPEIACTaBICHHAMH O CTpocHHH Bceenennoit u mabmonenusmu. Heo6xomu-



MOCTD TIpHBJICYCHHA OOWICH TEOPHH OTHOCHTEIBHOCTH IUIS focTpoenus Moznenu Beenennoit. Cesisb Mexay
FCOMETPHYCCKHX CBOHCTB npocTpancTsa Beenennoii ¢ PACIIDE/ICIICHUEM U JIBUKEHHEM MaTepuy B Heit. Paciu-
psiomasics Beenennas. Cessb cpeamedl mioTHoCTH MaTCpuH C 3aKOHOM paCIIMPEHHS W Ie€OMETPHYCCKHMH
cBoiictBamu Beenennoii. EBkimmnosa u HECBKIIMI0Ba reomeTpust Beenennoii. Onpenenenne pamuyca u BO3pac-
Ta Beenennoii. Mogens "ropsueii Beenennoii" u PEIHKTOBOE H3iy4deHne. OOpa3oBaHne XHMHYECKHX JeMeH-
ToB BO Beenennoit. O6unue renms 8o Beenenuoii u HeoOXoauMocTh 06pa3oBanus ero Ha PaHHMX 3Tanax 3Bo-
momun Beenernnoii. HeoGXomMocTh He TONBKO BEICOKO TUIOTHOCTH BEUIECTBA, HO M €T0 BHICOKOH Temmepary-
PBI Ha PaHHHX 3Tanax 3sononuH Beenennoii. Perukrosoe M3IIyHEHHE — U3JTYYEHHE, KOTOPOE 0CTanoch Bo Bee-
JICHHOH OT rOPAHero H CBEPXIUIOTHOIO COCTOSHHS MaTCpuu Ha paHHMX sTanax xu3Hu Beenennoit. Ha6monae-

MBI€ CBOHCTBA PEIHKTOBOrO H3mydennus. [louemy HeoOxomMo NpHBJICYECHHE 00MIEH TEOPHH OTHOCHTEILHOCTH
[ NOCTpOoeHHus Moaenu Beenennoii.

CoBpemennsie npoGieMBI aCTPOHOMHH — 3 U
Vcxopennoe pacumpenue Beenennoii u Témuas sueprus. HaGmonenus cBepxHOBBIX 388371 | THNA B 1aEKHX
IATAKTHEAX # OTKDBITHE YCKOPEHHOTrO paciinpenns Beenennoii. OTkpbitie cHbI BCEMHMPHOTO OTTAJIKHBAHHS.
Témnas sneprus u e Bimsnne Ha Maccy BeeneHHOH mo Mepe e€ pacumkpenns. [Ipupona cuner Beemuproro
orrankuBanus. OBHapyXeHHe NIaHeT Bo3e Apyrux 38e€34. Habmonenus 3a 1suxennem 388371 u OomnpeneneHus
Macc HCBHIMMBIX CIYTHHKOB 3BE3]l, BO3MYMAIOMMX MX IPAMOJIMHEHHOS Asukenne. Meroasl oGHapyxenus
sx30mnaneT. Ouenka ycoBuii Ha OBEPXHOCTSX 9K30IU1aHeT. TTOHCK 3K30MIaHeT C KOM(OPTHBIMH YCIOBHAME

Anis Ka3HM Ha HEX. [lonckn xu3uu u pasyma Bo Beenennoi. Pazsutue NPEACTABJICHUH O BO3HMKHOBEHHH U
CYIICCTBOBAHHH XH3HH BO Bceenennoii.

CoBpemennbie OLEHKH KONMYECTBA BHICOKOPA3BUTEIX IHBH/IM3ALMH B
I'anaktuxe. [TonsITkn oGHApy)enus u n

OCBLLIKH CHTHAJIOB BHE3EMHbBIM HHBHITH3ALIHA M.

Pesepe (1 u)

Y4eOHo-TeMaTHUYeCKOe IVIAHHPOBaHUe
Hazpanue pasnena

Konudecrro gacos

Bsenenwue B actposomuio
AcTpomeTpHs

Hebecnas mexanuka

Crpoenne ConHeuno# cHCTeMBI
Actpodu3uka 1 3BE3/1Has aCTPOHOMHS
Muneunslit nyts

[NanaxkTukn

Crpoense n 3Bomonus Beenennoii

CospemenHbie npo6ieMbl aCTPOHOMHAH
Peseps
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No Jlara Koi-Bo
Tema ypoka oh Conepxanue ypoka

n/m | nnan | paxr
[IAMCS, M TOTO, UTO elé HEU3BECTHO; CAMOCTOSTEIHO BBUIEISITh I03HABATE/BHYIO 11eJlb, YCTAHAB/IMBATH PHYHHHO-CIIE/ICTBEHHBIC CBA3H,

0OBICHATH Pa3/IMYHbIE SBICHHS HA OCHOBE (PU3HUECKON TEOPUH
Auunocmuble: GOPMHPOBAHHUE YCTOHUMBOH MOTHBALHH K 06ydeHHIO, MPHOGPETEHHIO HOBBIX 3HAHHIH, YMEHHH, HAaBBIKOB, CIIOCOO0B Jiesi-

TE€JABHOCTH
npeoMemubie: HaydnuThCs OOBSICHATD 3HAYCHUE MOHATAA "IKINNTAKA"; YMCTh Pasinvarh NpIMoe U MOMATHOE ABHKECHHE ILTaHET n popmy-

JIMPOBATh IPUYHHbI TAKOTO JIBUKEHHMS; YMETh ONUCHIBATE ITyTh CollHIA Cpe/v 3BE3/1 B TEUCHNE rojla
1 CuHOMYECKHI MeCSI, Y3JIbI TYHHOH OpOMTEI, MOYEMY IMPOUCXOIAT 3aTMEHHS.

Capoc u npe/icKa3anus 3aTMEHHH
Memanpeomemupie: OCO3HAHHO TLIAHMPOBATH | PETyJIHPOBATH CBOIO JIESTEILHOCTD, BBISBIATE IPOOJIEMBI, BIAJETH YCTHOM M MHCHMEHHOM

PEYBHO; %Oﬁgﬂﬁommﬂw 1ejenojiaraiue KaKk mocTaHoBKY io&mcm 3a/1a4¥ Ha OCHOBE COOTHECEHHS TOro, 4T YK€ U3BECTHO H YCBOCHO y4a-
[IEMCS., U TOI'0, 4YTO €111¢ HEU3BECTHO,; CAMOCTOATEIILHO BBIAE/IATH [M03HABATE/IBHYIO LI€JIb, YCTAHABIIMBATH IIPHYHHHO-CJICICTBEHHBIC CBSI3H,

5/4 JIxenue JIyHbl 3aTMEHHS

0OBSCHATH pa3M4HbIe ABICHUS HAa OCHOBE (PU3HYECKOH TCOPHH
AuuHOCmHbIe: GOPMUPOBAHKE MOTHBAIMH B H3YYEHHH HAYK O IPHPOJIE, YOSKAEHHOCTH B BOSMOXKHOCTH 103HAHHS IIPHPOJIbI M TPAMCHH-

MOCTH H3y4aeMbIX 3aKOHOB K BaXKHEHIIHM 06/1acTsM JeATeIbHOCTH Ye0BEYECKOro 0bmecTsa

npeomemusie: HayauThC 0OBACHSITH 3HaYeHNe noHATHI "(pasa Jlynsr", "connednoe satmenue”, "capoc", "TyHHOE 3aTMEHHE"; HAYUHTHCH
dopMyTHpOBATE IPUYHHBI COMHEYHBIX H JIYHHBIX 3aTMEHHIf; yMETh OOBACHATH PasHUIly MERKILY CHHOAMYCCKAM H CHICPHHCCKIM MeCsLEM
1 Conneunoe u 3BE3/1H0€e BpeMs. JIYHHbIH U COTHEUHbIH KaJleHAaph. [Onuanckuit 1

6/5 Bpewms u kasieHaapb

I'PUTOPHAHCKHH KaleH1aphb
Memanpeomemupie: ¢ IOCTATOYHOI MOJIHOTOM H TOYHOCTBIO BBIPAKATH CBOM MBICIIH, CIyHIaTh H BCTYNATh B IHATIOT, y4acTBOBATE B KOJI-

JIEKTHBHOM 00CYXKICHUH POOIEM; 0CO3HABATH CaMOro ce0s Kak JIBHKYLIYIO CHITy CBOEr0 Hay4eHHs, CBOIO COCOOHOCTH K HPEOI0JIEHHIO
MPEnATCTBHI M CAMOKOPPEKIIMH; CHCTEMHO MBICIITD, IPUMEHSTH H IPe0OPa3oBbIBATH 3HAKH W CHMBOJIbI JUIA PEILICHHA y4eOHBIX M 1103HA-

BaTC/IbHBIX 3a/1a4
JAUYHOCIHHbBIE, %Oﬁzxﬁowmzmﬂ [EJIOCTHOI'O MHUPOBO33PEHHA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pasBATHA HAYKH H o0IIeCTREH

HOM NPaKTHKH
npeomenirbie; yMeTh (pOpMyIHpOBaTH PasIAYHg MEXKTY 3BE3IHBIM H COTHEYHBIM BPEMEHEM; 3HATH YCTPOMCTBO JYHHBIX H COJTHEYHBIX Ka-

jenjiapeii; HayauThest O0BACHATH PasInMs MEKLY FOIMAHCKUM M IPHIOPHAHCKHM KaJleH/1apeM

Hebecnas mexanmka (3 vaca)

7/1 Cuerema mupa 1 [eoleHTpHUECKas U TeIHOLeHTprYecKas cucrema Mupa. OObiIcHeHHe rersieod-

pasHoro ABrwKenns riaser. JokasaTenbcTBa ABHKEHHS 3eMIH BOKPYT Connna.
I"omuHBIH napasuiake 38E31
memanpeomemuvie: GopMupoBaTh yueGHOE COTPYIHHYECTBO € yUHTEIEM H CBEPCTHUKAMH; HCKATh W BBIIC/IATH HeoOxouMyio HH(popMa-

11O, CIEOBATE ANTOPHTMY JIESTETLHOCTH: IPUMEHSTh 3HAHHS H3 APYTHX MPEIMETHBIX 00/1acTel
auunocmusie: GopMHPOBAHNE TEINOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOMIEIO COBPEMEHHOMY YPOBHIO pasBHTHS HAyKH U o0LecTBeH-

HOM NIPAKTHKH, W YCTOIYHBOTO ITO3HABATE/ILHOIO HHTEPECA K M3YUEHHIO CTECTBEHHBIX HayK
npeoMemnpie: HayaHTHCS OOBACHATH 0COGEHHOCTH IEOLEHTPHUECKOH H Te/MOLEHTPHYIECKOH CHCTEM MUpa; YMETb J0Ka3bIBATh ABHKCHHE

| 3emsmn Bokpyr Cosna; HayuHTECS OOBACHATE 3HAUCHHE MOHATH "napasnakc", "napcek”




n/n

JlaTa

Tema ypoka Koa-80 ConepxaHue ypoka
y 4JacoB P y

wiaH | gakr

TEHHBIX 3HAHMIH B OBCEAHEBHOM XH3HH; (POpMHpOBaHHE HABLIKOB 0000IIEHHS U CHCTEMATH3AINHE TEOPETHYSCKOTO MaTepraia
npeoMemmubie: YMeTh ONMCHIBATH BHYTPEHHEE CTPOSHHE 3eMITH H cocTaB e€ arMocdepbl; HayuHThCsi OOBACHATH CBSI3b CMCHBI CE30HOB I'0/1a
¥ HAKJIOHA 3eMHOI OCH, BIMSHHE IAPHAKOBOro 2(dexTa Ha KiuMaT 3eMd, poiib MarauTochepsl 3emiin B 3amuTe 6Hochepsl OT KOCMHUYE-

CKOTI'O HM3JIYHCHHS

12/3

1 ®opmuposanue nosepxHocty JIyHsl. [Ipupoja mpuaMBOB U OTIMBOB Ha Bemuiie u
uX BJMsiHHME HA ABMKeHHe 3emun u JIynsl. [Ipomeccus 3eMHON OCH U IBHKEHHE

TOYKH BECEHHEI0 paBHOJCHCTBHS

Jlyna u e€ BinusHHe Ha 3eMIIIO

memanpedmemusie: HopMHPOBATH yIeOHOE COTPYAHUYECTBO C YUHTENIEM H CBEPCTHHKAMHK; (POPMUPOBATE LieJienoiaraiie Kak MmocTaHoB-
Ky y4eOHO# 3a/1a4ui Ha OCHOBE COOTHECEHHUS TOTO0, YTO YK€ H3BECTHO H YCBOECHO Y4YalllUMCS, H TOTO, YTO eIIE HeH3BECTHO; BBIICIATh H
(hopMyIHpOBATh MIO3HABATEILHYIO 1€JIb, HCKATh U BBIIEIATH HE0OX0MMYI0 HHPOPMALHIO, CIEI0BATE AITOPHTMY JEATEIbHOCTA
AuuHocmHbIe: POPMHUPOBAHUE CAMOCTOSTEILHOCTH B IPHOOPETEHHH HOBBIX 3HAHUH U MPAKTHUECKHX YMEHHUI; pOpMHEPOBAHHE HABBIKOB

00001IIeHHs ¥ cHCTEeMAaTH3allMK TEOPETHYECKOro MaTepraa
npeomMemuble: HayuuThCs 00BACHATE NPHPO/LY NPUIIHBOB U OTIMBOB Ha 3emJie; yMeTh 0OBSCHATH 3HAUYEHHE MOHATHS "NPELECCHS 3eM HOM

ocH" ¥ OOBICHATE ATO SBJICHHE

13/4

Ousnueckue coiictsa Mepkypus, Mapca u Beneper. MccreoBanus rjiaHer

[1nanersl 3eMHO#H rpymmbl
3€MHO# I'PyIIbl KOCMHYECKHMH arnmapaTamu

memanpedmemusie: HopMHPOBATH y4eOHOE COTPYAHUYECTBO C YUHTE/IEM U CBEPCTHHKAMH; (POPMHUPOBATD LEJIENOIaranue Kak MmocTaHos-
Ky yue6GHOIf 3a/1a41 Ha OCHOBE COOTHECEHHUSI TOTO, YTO YK€ H3BECTHO H YCBOCHO yYalllUMCS, B TOTO, YTO €lIE HEU3BECTHO; BBUIEIIATH H
(hopMyIHpPOBaTH MO3HABATEIBHYIO [EJTb, HCKATh U BBUISIATH HEOOX0IMMYIO HH(OPMAIIHIO, CIIE0BATH AITOPHTMY AEATEIbHOCTH
AudHocmusbie: GOPMHPOBAHHE CAMOCTOATEILHOCTH B IPHOOPETEHHH HOBBIX 3HAHMMI H NPAKTHYECKUX YMEHHUI; POPMUPOBAHHE HABLIKOB

0000IIeHnsT B CHCTEMATH3alMH TeOPETHYECKOI0 MaTepHara
npeomemubie: YMeTh ONUCHIBATE 0COOEHHOCTH (H3HYECKON MPHPO/IBI [IAHET 3eMHOM IPYIIbl; YMETh OPMYIIHPOBATH CXOJCTBA H pa3/in-

14/5

YUl [UIAHET 3eMHOM IPYIINbI B HAYYHTLCS UX OOBICHATH
[Tnanersi-rurantel. [1naneTb-kapinku 1 ®dusnyeckue cpoiicrea KOnurepa, CarypHa, Ypana u Hentyna. Byakanuueckas
JesrensHocTh Ha crytHuke IOmuTepa Mo. Ilpupona Kojieil BOKpYT MmiaHer-

ruranToB. [ lnanerbi-kapavKu

memanpedmemuvte: GopMupoBaTh yaedHOE COTPYIHHUECTBO C YUHTEIEM H CBEPCTHUKAMH; (OPMHPOBATH LEJIeNoNaraHie Kak mocTanon-
Ky yueOHOI 3a/1a41 Ha OCHOBE COOTHECEHHS TOTO, YTO yIKE H3BECTHO W YCBOCHO YHaIlHMCS, H TOT0, YTO eLIE HEH3BECTHO; BBIACISATE H
(GopMyIHpPOBATE T03HABATEILHYIO 1€JIb, HCKATh H BBIACIATH HEOOXOMMYIO HH(POPMALIHIO, CIIEI0BATE AITOPHTMY JESATEIbHOCTH
auunocmusie: GOPMUPOBAHKE CAMOCTOATEILHOCTH B IPHOOPETEHMH HOBBIX 3HAHUH M NPAKTHYECKUX YMEHMI; popMUpoBaHHE HABLIKOR

00001IeHNs 1 CHCTEMATH3AIMA TEOPETHYECKOr0 MaTepHaa
npeomemubie; YMETh ONMUCHIBATE (PHIMUECKHE CBOHCTBA IJIAHET-THIAHTOB; YMETh OOBACHHTH IPHPOJLY KOJIEI BOKPYT [LIAHET-THTAHTOR;

FHATH, YTO HMPCJACTaABIAIOT coboil 1 rjie Haxouarcs IJIAHETBI-KApJIHKH

Mausie rena Conneunoi cucTembl 1 Musnueckas npupoja acreponios u komet. [Nosc Koiinepa u o611ako KOMET
Oopra. [Ipupojia METEOPOB H METEOPAUTOB




on-go Conepanue ypoka
4acoB X

HO¥ MPaKTHKH; UCIIOIB30BAHHE TPHOOPETEHHBIX 3HAHMI [UIs OOBACHEHHS SABJICHHUI, HabIOIaeMbIX B TTOBCEIHEBHON KH3HH
npeomemusie: yMeTh OIHCBIBATE CTPOCHHE M COCTAB COTHEYHOH arMoc(epsl; HayduThCs OOBSICHATH 3HAYECHHUE TIOHSTHS "COJHEYHAs aK-

No Jlara -
1 xz SE emﬁ.ﬂ cnMa vﬁonm

THBHOCTB" U €€ BIMsIHME Ha ITpoLecchl Ha 3emile
19/3 BHyTpeHHee cTpoeHHe U HCTOYHHMK SHEPIHH 1 Pacuér temneparypsl BuyTpu Connua. TepmosiepHblii HCTOYHHK SHEPIHH
Connua Connua u neperoc suepruu BHyTpi Conmnna. Habmonenus CoHEYHbIX HEHTPH-
HO

Memanpeomemusie: ACTIONH30BATH /IEKBATHBIE S3BIKOBBIE CPECTBA JUTs 0OTOOpakeH s HHGopMaliH B opMe peueBbIX BBICKA3bIBaHHH C
HEeIBIO TUIAHUPOBAHUs, KOHTPOJIS H CAaMOOLICHKH; OCO3HABATH CaMOT0 ce0s KaK JABHXKYIIYIO CHITy CBOETO Hay4CHHS, CBOIO CrocoOHOCTD K
MPEOI0JICHHIO TIPENSTCTBHI H CAMOKOPPEKIIHH; OOBACHATH (PH3MUECKHE IPOLIECCH, CBA3H 1 OTHOIICHHS, BbISB/ISEMbIC B IIPOLIECCE H3YHE-

HUS JAHHOH TEeMbI
JAHYHOCHIHbIE, %O—ugxﬁowmm:m EJIOCTHOI'O MHPOBO33PEHHA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3sBHTHA HayKH H 00I1IECTBEH-

HOH [PAKTHKH
npeomemmusie: yMeTh ONUCHIBATL BHyTpeHHee cTpoenne CoJlHIa; 3HATh, YTO TEPMOS/ICPHBIC PEAKIIHHU SBISIOTCA HCTOTHHKOM COJIHEYHOH

IHEPIHH; HAYIHTHCH OOBSCHSTH 3HAUCHHE HCCIEIOBAHH COTHEYHBIX HEHTPHHO
Onpesie/ieHie OCHOBHBIX XapaKTepucTHK 38&3]1. CrieKTpasibHast Kiaccu (pukaims

20/4 OCHOBHBIE XapaKTepHCTHKH 3BE3]] 1

3pé3. JluarpaMma "CrieKTp-cBeTHMOCTE" M pactipe/ienenue 38€3/1 Ha Heil. Cpasb
MAcChl CO CBETUMOCTBIO 3BE3/1 ITIABHOM MOCI/IEI0BATEIbHOCTH. 3BE3/1bl, KPACHbIC
THTAHThI, CBEPXITUIAHThl H OeJIble KapInKH
Memanpeomemusie: ¢ 10CTATOUHON MOJHOTOH M TOYHOCTHIO BBIPAKATh CBOU MBICIIH B COOTBETCTBHH C 3a/1a4aMH U yCIOBUAMH KOMMYHH=
Kallu, CIyIIaTh H BCTYNATh B IHATION, YIACTBOBATH B KOJUIEKTHBHOM 00CYK/IeHHH NPOGIEMBbl; 0OCO3HABATH CAMOT0 Cest Kak JIBHAKYIIYIO
CHITY CBOET0 HayueHHS, CBOIO COCOOHOCTH K MPEOI0ICHHIO NIPEHATCTBHI H CAMOKOPPEKLIHK; CHCTEMHO MBICIIHTB, CO3/1aBaTh, TPHMCHATE H

11peoGpa3oBLIBATE 3HAKH M CHMBOJIBI JUIS pelieHus y4eOHBIX U [03HABATEILHBIX 3a/1a4
Jauunocmuvie: GOPMUPOBAHKE LETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PasBUTHS HAYKH H obmIecTBeH-

HOM TIPaKTHKH
npeomeminbie; HayTHTLCS OOBSCHATH CBA3h MEXKILY 3BE3HON BEIMUHHON M CBETHMOCTHIO 3BE3/IbI; YMETh ONHCHIBATH CIICKTPATILHBIC KIIAC

CBI 3BE3/L; YMETh MOMB30BATHCA JMArPAMMOii "CIIEKTP-CBETHMOCT"; YMETh OTIHCHIBATH CTPOCHHE 3BE3/I TIIABHOM 110C/IE/I0BATEILHOCTH, IH-

IaHTOB H CBEPXTHIAHTOB
21/5 besbie Kapiinku, HeHTpOHHbBIE 3BE31b1, UEp- 1 OcobeHnocTH cTpoeHus GebiX KapiankoB u npesen HYanapacekapa Ha BX Macey.
HbIe LIl JIBOWHEIC, KPATHBIC W IIepeMEH- [lynbcapi i HeliTpornbie 38&3/b1. [TonsTre 4épHoii apipbl. Habmoenns 1Boii-
HbIe 3BE3IbI HBIX 388311 B onpeenienne ux Mace. [Tynseupyromme nepemMennbie 38E3/1b1. Lle-
en bl M CBA3H NIEPHOA TYJILCAIIMH CO CBETUMOCTBIO Y HAX

Memanpeomemupie: ¢ J0CTATOUHON MOJHOTON H TOYHOCTBIO BRIPAXKATh CBOM MBIC/TH B COOTBETCTBHH C 38/1a4aMH H yCIOBHAMH KOMMYHH-
KALMH; IUIAHMPOBATL W IIPOTHO3HPOBATH PE3Y/ILTAT, AHATH3HPOBATH K CHHTE3MPOBATh 3HAHUS, YCTAHABIMBAT NIPUIMHHO-CIICACTBCHHLIC
CBAZH, CTPOMTE JIOTHYECKYIO Lelh PAcCykKACHH, CTPYKTYpHPOBAThL 3HAHUS

suanocmusie; OPMUPORAHIE YCTONUMBON MOTHBAIIMH K TIPHOOPETEHHIO HOBLIX 3HAHMH U MPAKTHIECKHX YMECHUI
npeoMemibie: HaYIHTHES ONNCHIBATE CTpoerie GelibiX KapIMKOB, HeHTPOHHBIX 3BEL, MyNIBCAPOB M YEPHBIX IBIP; YMETh GOpMyIHPOBATE




Kon-Bo
Cozepxanue ypoka

Ne Jara

n/n | miad | Gpakrt Tt ypoue 4acoB
[PEOJIOJICHHIO NPENATCTBHH H CAMOKOPPEKIIHH; OOBACHSATH MPOLECCH], CBA3M M OTHOLICHHS, BRIBIISEMBIE B IIPOLIECCe H3yYeHHUs JaHHOH
TEMBI
JAuyHocmHble: HOPMHPOBAHHE MOTHBAIIMH B U3YYEHHUH HAYK O IpUpOe, YOSKAEHHOCTH B BO3MOKHOCTH [O3HAHHS [1PHPO/IBI
npeoMenttple: yMETh OIHCHIBATE CTPOCHHE PACCESHHBIX M APOBBIX 3BE3/HBIX CKOMJICHHI

26/3 CsepxmaccuBHas 4€pHast Jiblpa B LIEHTPE 1 Ha6moienue 3a JBHkeHHeM 3BE371 B eHTpe [ anakTHKK B HH(paKpacHbIii Tesie-

ckor. OIenKa Macchl H pa3MepoB YEPHO# JIbIPbI 110 JIBHIKEHHIO OT/AENbHBIX 3BE3/1

MieyHoro nyTu
Memanpedmemupie: BHIABIATH TPoOIeMy, HHHIMATHBHO COTPYAHAYATH B MOHCKe M cOope HHpOpMallkH [Uisi e€ pa3pelieHus; BBIACIATh U

OCO3HaBarThb TO, YTO YK€ YCBOCHO H UTO elé MnoIeKuT YCBOEHHIO, OLIEHHBATH KA4€CTBO U YPOBEHbL YCBOCHHA Marepuasd; aHalu3upoBarh
CHHTE3HPOBATE 3HaHHA, YCTAHAB/IMBATH IPUYMHHO-CJIE/ICTBEHHEIE CBA3H, CTPOHTE JIOTHYECKYIO LCITh ﬁm.oo%vﬁb.@—mﬁﬂu BBIIBHTATh H 000CHO-

BbIBATE 'HITOTE3bI
JAUYHOCHIHbIE: %Oﬁzx_ﬁowmm&@ [IEJIOCTHOI'O MUPOBO33pEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHA HayKH H 001IeCTBEH-

HOM IpaKTHKH
HpeoOMemHbie: 3HaTh, Kak 00HapY)KUIIH CBEPXMACCHBHYIO YEPHYIO ABIPY B LeHTpe | anakTHKH

["anaxtukm (3 4yaca)

271

THIbI raTaKTHK ¥ HX cBoMcTBa. KpacHoe cMellleH#e H ONpe/ie/leHHe pacCTOsHHM

1
0 rajakTHK. 3akon Xa66sa. Bpaienne ranakTHk U cojiepyKanue TEMHO# mMare-

Knaccudukaius rarakTHK

pUH B HUX

b—ashﬁﬁwmuuxmstgmu HCIIOJIB30BATE a/ICKBATHBIC A3BIKOBLIE CPEACTBA JIJIs OAO@EQIEM SEGOﬁZN:EE B eOﬁZQ PEHEBBIX BBICKa3bIBAHMI €
HEJBIO INIAHHPOBAHHA, KOHTPOJIA H CaMOOLIEHKH, OCO3HaBaTh CaMoro cebs KaK JIBHKYIIYIO CHITY CBOCro Hay4€HHs, CBOIO CIIOCOOHOCTD K

NPEOJIONEHMIO NPENSTCTRHIT H CAMOKOPPEKIIHH; OOBACHATE IPOLECCH, CBA3M X OTHOLICHHS, BEIB/ISEMbIC B POLIECCE H3YYEHHs JaHHOM
TEMbI

AudHocmuble: GOPMUPOBAHHE MOTHBALIHK B M3YYEHUH HAYK O NIPUPOJIE, YOKAEHHOCTH B BO3MOXKHOCTH MO3HAHHS TIPUPO/IBI
npeomMemubie: HAYIHTHCS OMACHIBATH HIUTHIITHYECKHE, CTHPAIBHbIC H HENPABHILHbIE MJIAKTHKA; yMeTh (popMynpoBath 3akon Xab0ia;

3HATH COcOObI OHNPpEAC/ICHHA MACChl MN'AUJIAKTHK

28/2

AKTHBHBIE I'aJIAKTHKH W KBa3apbl | | Tlpupoa akrusHOCTH raakTHk. [Ipupojia KBa3apos

Memanpeomemipie: CyliaTh, BCTYNATh B IMAIOT, YHACTBOBATH B KOJUIEKTHBHOM 00CY K/IeHHH 1poG/ieMbl; (JopMHUpOBATE Hesenoiaranme
KaK MOCTAHOBKY yueOHoii 3a/1a4m Ha OCHOBE COOTHECEHHs TOTO, YTO Y/KE H3BECTHO H YCBOCHO YHallUMCS, H TOTO, YTO ellIE HEU3BECTHO!

CaAMOCTOATE/IBHO BBIJC/IATh M03HABATE/ILHYIO /b, YCTAHABIHBATE PHUHHHO-CIIC/ICTBEHHbIC CBS3H
Jtuunocmusie: POPMUPOBAHKE CAMOCTOATENLHOCTH B IPHOGPETEHHH HOBBIX 3HAHHI M NPAKTHYECKUX YMEHUH; GOpMUpOBAHIE HABKLIKOB

0606meHHs H cHCTEMATH3ALMHA TEOPETHYUECKOrO MaTepHaa
npeomemupie: yMeTs 0GBACHATH NPUPO/LY AKTHBHOCTH FANAKTHK; HAySHTHCs (POPMYIHPOBATH 3HAUCHHE MOHATHS "KBasap" H yMeTh OIHd-

29/3

CBIBATEH €r0 (PHIHUCCKYIO TIPHPOLY
CKOTICHHS FalaKTHK [puposia ckorienuii 1 posib TEMHON MaTepun B HUX. MekranakTayeck il ras u
PEHTICHOBCKOE H3IyHeHne OT Hero. Sluencras CTpyKTypa pacnupe/ie/ieHus ralak-

THK W CKOTICHHH BO Beenennoi

memanpeomemusie: PopMUPOBATL YHEOHOE COTPYAHHUCCTBO ¢ YUHTEIEM H CBEPCTHHKaMH; (GopMHUpPOBATH HeJIenoaranie Kak nocTanon-




Ne Jlara

Tema ypoka o Cojepxanue ypoka
P 4acoB p

/i | nian | dakr

Auynocmubie: GOPMUPOBAHHE [EJOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH H OOIICCTBEH-

HOM NpaKTHKH
npeomMenHble: HayduTHCS ONIUCHIBATE SIBJICHAE YCKOPEHHOIo pacmupenis BeeneHHoi: 3HaTh, 4T0 y4CHBIE IOHUMAIOT 11011 TEMHOH SHEPIru-

eif; 3HaTh (PU3MUECKHIT CMBICIT KOCMOJIOTHYECKOH ITOCTOSHHOM B ypaBHEHHH DHHIITEHHA

33/2 OOHapyKeHHe [LJIaHET Y JIPYTHX 3BE3]1 1 HeBumuMble CITyTHHKH Y 3B€31. MeTOIbI 06HApYKEHUS IK30MIaHeT. DK30TIaHe-
ThI C YCJIOBHSMH, OJIarONpHATHBIMH IS )KH3HH

Memanpeomemubple: BBISBISTH Mpo0iieMy, HHUIMATHBHO COTPY/IHAYATH B NOMCKe M cOope HHpOpMAITHH /U e€ pa3peileHHUs; BBIICIATh H
0CO3HABATh TO, YTO Y¥KE YCBOEHO B Kypce (PM3MKH M 9TO eIIE MOUICKHT YCBOCHHIO, OLICHHBATE Ka4eCTBO M YPOBEHB YCBOCHHS MaTCpHAId;
aHAJTM3UPOBATh U CHHTE3UPOBATH 3HAHUS, YyCTAHABIMBATH PHUYHHHO-CIIE/ICTBEHHBIE CBA3H, CTPOMTH JIOTHIECKYIO LCITh paccyxIeHuH, Bbl-
JBHraTh 1 0OOCHOBBIBATH THIIOTE3bI
JYHOCMHBIE: HOPMHPOBAHHE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3sBUTHs HAYKH H OOLIECTBEH-
HOM ITPaKTHKH
npeomemusie: yMeTh ONIMCHIBATh METO Ikl OOHAPYKEHH IK30ILIaAHET

34/3 INowck xu3uu u pazyma Bo Beenennoi 1 Pa3BuTHe TIpe/ICTaBIeHHUI 0 CYIIeCTBOBaHHH KU3HM BO Beenenuoi. @opmyna

Jlpeiika u uncio uuBum3anmii B ['amakruke. [Iouck curaaioB OT BHE3EMHBIX
IUBHJIA3AIMI U 110/1a4a CHTHAJIOB UM

Memanpeomemusie: BbISBISTH IpoGIeMy, HHHIIHATHBHO COTPY/IHHYATH B IOMCKe H cOope nH(opMalnH JUid €€ pa3spelieHuUsl; BBIICIATD H
OCO3HABATH TO, YTO Y)Ke YCBOCHO B KYPCe (PM3UKH M YTO e1lé MOUIeKHAT YCBOCHHIO, OLIEHUBATH Ka4eCTBO M YPOBEHb YCBOCHHS MaTepHa/la.
AHAIM3UPOBATH M CHHTE3HPOBATH 3HAHHS, YCTAHABIMBATH IPHIHHHO-CIICICTBEHHBIE CBSI3H, CTPOHTH JIOTHYECKYIO LIeTb PacCykKACHHH, Bbi-

JIBHTaTh H 0OOCHOBBIBATb T'HIIOTE3bI
Auunocmusie: HopMHPOBAHKE IETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BHTHS HAayKH H OOIICCTBCH-

HO#M npakTHKi; GOPMUPOBAHHE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS
npeomemusie; HayunThCs (HOPMYJIHPOBATH NPOG/IEMbI TOUCKA BHE3EMHBIX [IMBHIIH3AIHI; yMeTh 0OBICHITE popmyity Jlpetika

Peseps (1 yac)




Ne

Jlara

Tema ypoka Kox-s0 Conepxanue ypoka
YP 4acoB P yP

IJjian

(akr

KY vﬁm@IOﬂ 3a/1a9M HAa OCHOBE COOTHECEHMS TOr0, UTO YK€ H3BECTHO H YCBOCHO y4alllUMCH, H TOr0, 94TO eré HeM3BECTHO; BhIEIIATE H

GOﬁZ%hEﬁOmm—Hm [103HABATCIIbHYIO [€JIb, HCKATk H BbIJCIIATH E@O@KOEZ%HO EE&O@ZNEEB, CJIEIOBATH aJITOPHTMY ACATEIIBHOCTH
JAUYHOCMIHBbBIE! @Oﬁ.g—ﬁun.wm,ﬂxm LEJIOCTHOIO MHPOBO33PEHHA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHA HayKH H o01IecTBeH-

HOH NPaKTHKH
npeomemmusie: yMeTh 00BACHATh IIPUPOY CKOIUICHHMU IalaKTHK, UX PEHTIEHOBCKOTO W3y CHHA

Crpoenue u ssoonus Beenennoi (2 yaca)

30/1

CBsi3b 3aKOHA BCEMHPHOTO TATOTEHHS C MPE/ICTABICHHSIMH O KOHEYHOCTH H oec-
koHeunocTH Beenennoit. ®otomerpuyeckuii mapanokce. Heobxoaumocts obimei

TEOPHU OTHOCHTEJILHOCTH JUIsi IOCTPOEHHS MOJIEIIH Bceenennoit

Koneunocts u OeckoHeuHOCTH BeenenHoH 1

kmahkﬁm@kﬂsx!ﬁ“ ¢ JIOCTATOYHOM IMOJHOTOH H TOYHOCTBIO BhIpa)KaTh CBOH MBICIIH B COOTBETCTBHH ¢ 3a/1a4yaMy U YCIIOBHAMH KOMMYHH-
KalMH|, CIylaTk U BCTYNaThk B JHAJIOT, Y4aCTBOBATh B KOJUIEKTHBHOM O@nw‘uﬁbﬂmxx Eﬁoahmzzu BBINIOJIHATE ASHCTBHSA 110 O@ﬁﬂu:@r OLIEHH-
BaTh H KOPPEKTHPOBATH NIEHCTBHS B COOTBETCTBUH € STAJIOHOM; CHCTEMHO MBICJIHTE, CO31aBaTh, HPHMCHATE H ﬂﬁ@O@ﬁmﬁOmrﬂmmHT 3HAKH H

CHMBOJIBI 1J15 pelleHus u?—mmmwﬁx U [MO3HaBaTEeJIbHBIX 3a/lad
JHYHOCHINbIE! %Oﬁgsﬁommmxo LEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIErO COBpPEMEHHOMY YPOBHIO pa3sBHTHS HayKH H oOImecTBeH-

HO# npaKTHKH; popMupoBaHHe YOSKAEHHOCTH B IPUMEHHMOCTH 3aKOHOB (DH3HKH K PEallbHbIM ABICHUAM
npedmemmuvie: HayIuTHCs (GOPMYTHPOBATH 3HAYCHHE TIOHATHS "(HOTOMETPHIECKUH napaiokc"; yMeTh OOBACHATH CBA3b 3aKOHA BCEMHPHO-
IO TATOTEHHS C PECTABICHUSIMH O KOHEYHOCTH H GecKoHeuHOCTH BeelenHOM; 3HaTh HeOOXOMMOCT 0011ei TeOpUH OTHOCUTEJIEHOCTH

JUTs TIOCTpoeH st Mojiend Beenennoi

3172

1 CBs13b cpe/iHeli IIOTHOCTH MATEPHH ¢ 3aKOHOM PacIIMpeHHs U reomerpuei Bee-

Moneins "ropsigeit Becenennoit"
nennoi. Paauyc u Bo3pact BeeneHHOM

Memanpedmemupie: BLISBISTH IPoGJIeMy, HHUIMATHBHO COTPY/HHYATE B IOMCKE U cOope uHpopMalmi s e€ paspelieHus; BbIIC/IATh 1
0CO3HABATH TO, YTO YK€ YCBOCHO H 4TO €L MOIEKHT YCBOCHHIO, OIIEHHBAThH KAY€CTBO H yPOBEHb yCBOCHHS MaTepHasa; aHan3npoBath H
CHHTE3MPOBATH 3HAHMS, YCTAHABIMBATH IPUYMHHO-CIIE/ICTBEHHBIC CBA3H, CTPOMTH JIOTHYECKYIO LEMb PACCYH/ICHUH, BHIABAIATE H obocHO-

BbIBaThb F'HIIOTE3LI
JUYHOCHHbIE! ﬁOﬁZEﬁowmIE@ LEIOCTHOTO MEPOBO33PEHHA, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO pasBHTHA HAYKH H obmrecTaen-

HOH IPaKTHKH
npedmemusie: HayunThesi GOPMyYITMPOBATH 3HAYEHHE MOHATHIE "ropsyas Beenennas”, "MeTarajakTHka'"; yMeTh OIHChIBATH KOCMOJIOIHYC-

ckHe Mojientd BeenenHo#

CospemeHHbie TpobieMbl acTpOHOMHH (3 Yaca)

32/1

1 Bxiaz 1émHoit Matepun B Maccy Beenernnoii. HaGmo/ienne CBEpXHOBBIX 3BEIL B
NNEKAX raakTHKAX # OTKPhITHE yCKOpeHHOro pacumupenus Beenennoit, Ilpu-
pojia CHJIbl BCEMHPHOTO OTTAIKHBAHUS

Yckopennoe pacmmpenue Beenennoi u
TEMHAs SHEPTHs

Memanpeomemupie: BHISIBIISTH NpoGieMy, HHHIHATHBHO COTPYHAYATH B TIOUCKe i cOope HHMOPMALIHH JUIS €€ paspeleHHMs; BRIIC/ATE 1
0CO3HABATH TO, YTO YK€ YCBOEHO B Kypce QH3MKH H 4TO ellé NO/UIeKHT YyCBOCHHIO, OLICHHBATH KA4YE€CTBO M YPOBEHB YCBOCHHS MaTEPHIIH
AHAM3HPOBATH M CHHTE3MPOBATH 3HAHHS, YCTAHAB/INBATH IPUUHHHO-CJIE/ICTBEHHBIC CBS3H, CTPOHTE JIOTHYECKYIO HeTh paccyxaeHHil, Bhi-

JIBUTaTh H 0OOCHOBBIBATH I'MITOTE3bI




n/m

Jlara

Tema ypoka Kon-so Conepkanue ypoka
YP YacoB p e

IJj1aHn

daxt

olpe/ie/ieHHe NIOHATHH "BOHHEIE 3BE3/1b1", "KpaTHBIE 3BE3/IbI", "3aTMEHHO-TIEPEMEHHBIC 3BE3/IbI", "MYIILCHPYIOLIHE NICPEMEHHDIC 3B&371b1"

22/6

Ha6:moaeMble POSBIICHHS B3PHIBOB HOBBIX H CBEPXHOBBIX 3BE31. CBO¥CTBA 0C-

Hoggie # cBEpXHOBBIE 3BE3/IBI 1
TATKOB B3PbIBOB CBEPXHOBBIX 3BE3/1

Memanpeomemusie: OCO3HAHHO ILTAHAPOBATH U PEryJTHPOBATH CBOIO NESTEIIHOCTD, BRIBIISTH POOIEMbI, BIALCTH YCTHOH M MHCBMEHHO#H
peubio; (POPMUPOBATH IE/ENONAraHye KAk [I0CTAHOBKY yueGHOI 3a7aui Ha OCHOBE COOTHECEHHS TOTO, YTO YKE H3BECTHO H yCBOCHO yHa-
LMMCSI, ¥ TOTO, 4TO ellé HEM3BECTHO; CAMOCTOATEBHO BBLIC/ATH O3HABATE/ILHYIO 11€/Ib, YCTaHABIMBATh NPHYHHHO-CIIEJCTBCHHBIC CBA3H,
0OBACHATH pa3/MYHBIE SBICHHS HAa OCHOBE (PU3MIECKOH TeOpHH

AuyHOCmHble: HOPMHUPOBAHUE MOTHBALIMK B H3YYEHHH HAYK O NPHPOJIE, YOCKACHHOCTH B BO3MOXKHOCTH T1O3HAHHMSA IPHPO/ILI
npedmemusie: HayauThCs OPMYIHPOBATH ONPE/CIICHAE IOHATHH "HOBas 3Be3/a", "cBEPXHOBAs 3Be3/a"; yMeTh OOBICHITH IPHYHHBI

BCIBIIIEK HOBBIX H CBECPXHOBBIX 3BE3 yMETh (DOPMYJIHPOBATE pasjinvdHsi CBEPXHOBBIX [IEPBOT'O H BTOPOro THMa

23/7

1 JKu3Hb 3BE371 paziMuHOM Macchl M €€ OTPAKEHNUE Ha HarpaMme "cnekTp-
ceetumocTs". ['paBATAIIMOHHBIH KOJLIATIC M B3PBIB 6€II0T0 Kapiuka B JIBOHHOM
CHCTeMe H3-3a TIePEeTeKaHus Ha HEro BEMIECTBA 3Be3/Ibl-KoMnanboHa. I"pauTari-
OHHBIH KOJIIANC 5/Ipa MACCHBHOM 3Be3/1bI B KoHIIE e€ sxu3Hu. OleHKa BO3pacTa

3BE3AHBIX CKOTLICHUH

DBOIOINSA 3BE3]T

hnmsaaﬁmaw‘_—s&i.dwmﬁu BBIABIIATH ﬂﬁombmguf ¢ J0CTATOYHOM MOJIHOTOH H TOYHOCTHI) BBIpAXKaTh CBOH MBICJIN; BBIIC/IATE H 0oco3HaBarh TO, 4TO
YK€ YCBOCHO B Kypce %Ewmﬁﬁ H 9TO emé NoUIEKUT YCBOSHHIO, OLIEHHBATE KAY€CTBO H YPOBCHB YCBOCHHSA MaTcpHaa, aHalTH3HupoOBatTh H
CHHTE3UpOBaTh 3HAHHA, YCTaAHABIIMBATD IIPHYHHHO-CIICACTBEHHBIE CBA3H, CTPOUTH JTOTHYECKYIO LICIb ﬁmoowxmhmmﬂﬂu CTPYKTYpPHPOBATH 3Ha-

HHSA
JUYHOCHIHBIE! %OﬁZEﬁQmmﬁEm YMEHHS BECTH JHAJIOT C YHHTEICM H OJIHOKJITaCCHHKaMH Ha OCHOBE paBHOIIPaBHBIX OTHOMIEHHH ¥ B3aUMHOI'0

YBaXKEHHS; OCO3HAHHE [IEHHOCTH HAYYHBIX 3HAHMH /U1 OOBACHEHUS ABICHHI OKPYKAIOMIEr0 MHpa
npedmemmsie: yMeTh (POPMYITHPOBATH ONpe/Ie/IeHAe MOHATHs "IPOTO3BE3/1a""; HaYYHTBCS ONHCHIBATH SBOMIOUHIO 3BE3/L; 3HATH, KAK OHpe-

JEII0T BO3pacT 3BE3IHOIO CKOILICHHUS

Muteunstit myTh (3 yaca)
| Ha6:mo/1aemMbie XapakTepUCTHKH 0TpaKaTeIbHbIX | TH(Y3HBIX TyMaH HoCTel.

24/1

I"a3 u neiTb B ["anakTuke
Pacnipesienenne ux BOm3u miockoctd ['anakrukn. CriupanbHas CTpyKTYpa ['a-

JJAKTHKH

Memanpedmemusie: CIIymaTh, BCTYNATh B MATOT, y4aCTBOBATH B KOJUICKTHBHOM 00CYKIeH!H POGIeMbI; hOpMHPOBATH LEICTOIAraHHE
KaK MOCTAHOBKY yueGHOM 3a/1aui Ha OCHOBE COOTHECEHHS TOT0, YTO YIKEe H3BECTHO M YCBOCHO yUallHMCS, | TOTO, UTO L€ HEM3BECTHO;
CAMOCTOSITEILHO BBIAEIATH O3HABATENBHYIO LE/b, YCTAHABIMBATH PHYHHHO-CIIE/ICTBEHHBIC CBA3H

auunocmueie: HOpMHUPOBAHKE YCTOWUHBOTO HHTEPECa K H3YUCHHIO HOBOTO
npeomemusie; HayauThCs OOBSICHITh IPUYHHBI CBeUeHHS IMPPy3HBIX TYMAHHOCTEH; 3HATH, KaK 06pa3yloTcst OTpakaTe/IbHbIE TYMaHHOCTH

25/2

PaccesiHHbIE M 1IAPOBBIE 3BE3/IHBIE CKOILIE- 1 Habmr0/1aeMbie CBOHCTBA CKOIUIEHHMI U UX pacnpeenenue B ['anakTuke

HHS
Memanpedmenmuple: NCTIONb30BATh 4/IEKBATHBIE S3BIKOBbIE CPE/CTBA /ISl OTOOpakenus HH(OpMALHH B hOpME PEUEBBIX BbICKA3LIBAN it ¢

[EJIBIO TIAHHPOBAHUS, KOHTPOJIS B CAMOOIICHKH 0CO3HABaTh CaMoro cebs Kak JIBHIKYIITYIO CHITY CBOETO HaYy'UCHHA, CBOIO CIIOCOOHOCTH K § |




Ne Jara

Tema ypoka e Conepanue ypoka
YP 4acoB P y

n/n | nnau

daxt

Ky yueOHO# 3a71a4¥ Ha OCHOBE COOTHECEHHS TOTO, YTO yiKE H3BECTHO H YCBOCHO yHAIUMCA, H TOTO, 9TO elé HEM3BECTHO; BBLICIIATH U
(opMy THPOBaTh MTO3HABATEIBHYIO LIEJTb, HCKATh U BHIIEIATH HEOOXOMUMYIO HH(OPMALIHIO, CIIEIOBATh AITOPHTMY ACATCIHHOCTH
Auunocmusie: POPMHPOBAHUE CAMOCTOATEIIBHOCTH B IPHOOPETEHHH HOBBIX 3HAHHH M MPAKTHYECKHX yMeHHii; HOpMHpOBaHHE HABBIKOB

00001IIeHHs ¥ CHCTEMATH3ALMH TEOPETHYECKOT0 MaTepruaa
npeomemmusie: yMeTh ONUCHIBATh (PH3HYECKHE CBONCTBA ACTEPOHIOB U KOMET; YMETh (opMyMpPOBaTH Pa3HHILY MEXKY METEOPaMH, METEO-

poHIaMH, METECOPHTaAMH H OonuaamMu

16/7

CoBpeMeHHBbIE PEICTABICHHUS O IPOHCXOXK- 1 CoBpeMeHHBIE TIPE/ICTABIIEHUs 0 MPOHCX0KIeHHH CONHETHOH CHCTEMBI. Kocwmo-

rouuyeckas reopus O.10. [Imuara

neaust CoHe4YHOM CHCTEMBL
OBaTh LIEJIeNoIaranue

MemanpeomenHpie: CIyIlaTh, BCTYIATh B JIAAJIOT, y9acTBOBATH B KOJICKTUBHOM obcyxkaeHuH TpoOIIeMbl; POPMHP
KaK [IOCTAHOBKY yue6GHo#l 3a/1a4il Ha OCHOBE COOTHECEHHS TOTO, YTO YK H3BECTHO H YCBOCHO yHAIUMCS, U TOTO, HTO emé HEU3BECTHO;

CaMOCTOSITEIBHO BBIIEATH MI03HABATE/ILHYIO 11€/1b, YCTAHAB/IHBATH IPHYMHHO-CIIC/ICTBEHHBIC CBASH
auunocmuste: GopMAPOBAHHUE NETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO PasBUTHA HAYKH H 0011eCTBEH-

HO# npakTHKH; (POPMHPOBAHHUE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIA
npeomemupie: HayIuThCs 00BACHATS (hopmuposanye CoTHIA H TIAHET HA OCHOBE COBPEMEHHBIX npecTaBIeHni 0 mpoucxoxaenun Coi-

HEYHOH CHCTEMBbI

Actpodusuka
17/1

u 3BE3/1Has acTpoHoMus (7 4acos)
1 [MpuHIEI JeHCTBAS H YCTPOHCTBO TENECKOIIOB, pedpakTopoB U pedIeKTOPOB.

MeTo/ibl aCTpOoGHU3HISCKUX HCCTIeI0BaHHA
PaauoTesneckorbl H paJHOMHTEPPEPOMETPHI

amshaﬁm@amsxm!m” BBIABJIATH EH.O@H_O?G\_ ¢ JIOCTATOYHOH MMOJIHOTOH W TOYHOCTBIO BBIpaXaTh CBOH MBICIIH: BBIIEISATE U OCO3HaBarh TO, 4TO
YK€ YCBOEHO B Kypce @wam: M 4TO ellé MoUICKHT YCBOCHHIO, OLICHUBATE Ka1€CTBO U YPOBEHE YCBOCHHA marepuajia; aHaJlu3upoBaTh H
CHHTE3HPOBaTh 3HAHHSA, YCTAHABIUBATH IMPHYUHHO-CJIE/ICTBEHHBIC CBSI3H, CTPOUTH JTOTHYECKYIO LETb ﬁmon%*hmmimu CTPYKTYpPHPOBATH 3Ha-

HUA
JHYHOCHIHbBIC. %Oﬁz—&ﬁommﬁmm YMEHHS BECTH JHAJIOI C YUHTC/IEM A OJIHOKJIACCHMKAaM# Ha OCHOBE paBHOIIPABHBIX OTHOILIEHHH U B3AHUMHOI'O

yBaKEHHS; OCO3HAHME LEHHOCTH HAYYHBIX 3HAHUH /U1 OOBACHEHHS SBJICHHH OKpY KAIOLIEero Mupa
npedmemubie: HayunTHCS OOBSCHSITH YCTPOHCTBO pedpakTopa H pediekTopa; yMeTh (opMyIHpOBATH IPHHIIAI JEHCTBAS PAIHOTE/IECKO-

1a; Hay9HThCs 00BACHATH 3HAYCHUE MOHATHS "pasperaiomas crnocoOHOCTh"

18/2

1 Onpeesnenne ocHoBHbIX xapakrepuctuk Conana. CtpoeHue COTHEUHOH aTMO~
ceprl. 3aKonb! H3TydeHUs abCOMOTHO TBEP/IOTO TE/a U TeMIepaTypa doroche-
psl 1 nsred. IposBiieHne CoHEYHOH aKTHBHOCTH U e€ BIMSAHUE HA KIHMMAT H

duochepy 3emin

Counie

Memanpeomemupie: ¢ J0OCTATOYHOM MOTHOTOH W TOYHOCTBIO BHIPAKATL CBOH MBICITH, J100BIBATH HEIOCTAIOLLYIO HH(POPMAIHIO ¢ TIOMOIILIO
BOTIPOCOB; OCO3HABATH CAMOTO ce0sl KaK JABHKYIIYIO CHITy CBOCTO HayueHHs, CBOIO C11ocoOHOCTH K MPEOIOJICHHIO MPENSTCTBHA U CAMOKOP-
PEKIIMH, COCTABIIATD [UIAH PEIICHUS 3a/1a4H, CAMOCTOATEIHHO HCIPABIIATh ommMOKH; CO3/1aBATh, IPUMEHSTH U Peobpa3oBLIBATE 3HAKH 1

CHMBOJTBI, MOJIGIH H CXEMBI JUTsl PELeHis yueOHbIX U MO3HABATEbHBIX 3a/lat, BBUIE/STH i KIACCH(HUIMPOBATH CYLICCTBCHHDIC XapaxKrepm-

CTHKH 00BeKTa
Juynocmupie: GOPMHPOBAHHE IETOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOICTO COBPEMEHHOMY YPOBHIO pa3BHTHS HAyKH obmecTrBen-




No Mara Tori S0 Ko-Bo Conepkanne ypoka
N | muau | daxr 42 e ot .

8/2 | 3aKOHBI IBHKEHHS TUIAHET | 1 | O6o6meénnsie 3akoms: Keniepa u onpenenenne macc HeGecHBIX Tl
Memanpeomemnpie: ¢ I0CTATOYHON MOIHOTON M TOYHOCTBIO BHIPAKATH CBOH MBIC/IH B COOTBETCTBIMN C 3a/1a4aMH M YCJIOBHSIMH KOMMYHH-
Kaln; BBIMTOJIHATE IEHCTBHS 110 00pasily, OLIeHHBATh H KOPPEKTHPOBATH JEHCTBHS B COOTBETCTBHHE C 3TAIOHOM; HCKaTh HH(OPMAIIHIO,
(hopMHpoBaTh CMBICTIOBOE YTEHHE, 3aKPEIUISTH H TIPH HEOOXOTAMOCTH KOpPpPEKTHPOBATh H3y4YeHHbIE CIOCOOBI AeHCTBHM, TOHATHI H AJIT0-

PHTMOB
AAuMHOCMHbIE: POPMUPOBAHHME KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIICHUH 1 COTPYIHHYECTBE CO CBEPCTHUKAMH H YYUTEJIEM; OBJIA-

JCHHC HAYYHBIM MOJIX0JI0OM K PCHICHHUIO pa3/IMYHbIX 3a/1a4; .ﬁohuz_: POBaHHE LIEJIOCTHOT'O MHPOBO33PEHHA, COOTBETCTBYIOMIETO COBPEMEHHO-

MY YPOBHIO PasBUTHsI HAYKH U OOIIECTBEHHOM MpakTHKH
npeomemusie: yMeTh (OPMyYITHPOBATH 3aKOHBI ABHIKEHHS TUIAHET; 3aHCHIBATE YCJIOBHE H PElICHHE KOJMYECTBEHHBIX 3a/1a4 [0 COCTABJICH-

HOMY &JITOpUTMY
9/3 Kocmuaeckne ckopoctr. MeximnaneTnbie Ilepsas u BTOpas kocMudeckue ckopocts. OnTUMaTbHAs HOJY 3TN THYECKast

nepenéThl opbuta KA K njaneram, Bpemst IoéTa K IJIaHeTe

MemanpeomemHusie: ¢ 10CTATOYHOM TIONHOTOM M TOYHOCTBIO BBIPAKATH CBOH MBIC/H B COOTBETCTBHH C 3a/la4aMM H YCIIOBUSAMH KOMMYHH-

Kaltuu; BBITIONHATH IEHCTBHSA 110 00pasily, OLEHHBATh H KOPPEKTHPOBATH ACHCTBHS B COOTBETCTBHH C STAIOHOM; UCKaTh HH(POPMAIIHIO,

(hopMHPOBATE CMBICIIOBOE UTEHHE, 3AKPEILISATE H TIpH HEOOXOMMOCTH KOPPEKTHPOBATH H3YUEHHBIE CIIOCOOHI AeHCTBHI, IOHSTHII 1 Ao~

PHTMOB
AuUHOCHMHbIe: YOPMHUPOBAHHE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIICHAH] 1 COTPYZIHHYECTBE CO CBEPCTHHKAMH H YUHTENIEM; OBJIa-

ACHHE HAYYHBIM MOJXOJ0M K PENICHHIO PA3IHYHbIX 3a/1a4; (JOPMHUPOBAHHE MOTHBAIINHU B H3YY€HHH HayK O NpUpo/jie. yOexK IEHHOCTH B

BO3MOJKHOCTH IMO3HAHUS NPUPOIBI, YBAKECHUS K TBOpIIaM HAYKH W TEXHHKH, rpaKIaHCKOro nNaTpHOTH3Ma, mobBu K P OJIHHE, HYBCTBA rop-

JIOCTH 3a CBOIO CTpaHy
npeoMemmble: yMeTh pacCUHTHIBATH TIEPBYIO H BTO

PYIO KOCMHYECKYIO CKOPOCTH HA OCHOBE 3aKOHA BCEMHPHOT'O TATOTEHUS; HAYIHTHCS
OOBACHATH 3HAYEHHE OHATHH "ONTHMATBHAs TPACKTOPHS MOTETa", "Bpems nonéra K manere”

| Crpoenne Coumeunoii cucremst (7 YacoB)
10/1 CoBpemeHHBIE Npe/CTaBICHHS O CTPOEHHH U 1 OT/iHums n1aHeT 3eMHOM IPYIIIBI U IIAHET-THTaHTOB. [Inanersi-kapiukn. Ma-
cocrase CosiHeuHO#M CHCTEMBI Jbie resa. Ilosic Koitniepa u o6s1ako komer Oopra
Mmemanpeosemmpie:
AUYHOCMHbIE:

npeomemusie: yMeTh OMHCHIBaTH coctaB CoNHEYHOM CHCTEMBI: YMETb OOBACHSATH OTIHYHS [UIAHET 3eMHOH TPYHIbBI M [UIAHET-THIAHTOR:

3HaTh, 4TO Takoe nosc Koiinepa u o6nako Oopra 1 KakoB UX COCTAB
11/2 [Tnanera 3emis 1 ®opma 3emin, BHYTpeHHEe CTpOeHHe, aTMoc(epa H BIHsIHHUE MAPHUKOBOIO M-

(exTa Ha kmmart 3emin
Memanpeomemnusie: HopMupOBaTH y4eGHOE COTPYIHHUECTBO C yUUTENEM 1 CBEPCTHHKAMHK; (POPMHPOBATH LeNeNoIaraiie Kak moCTanon-
Ky y4eGHOI 37141 Ha OCHOBE COOTHECEHMSI TOTO, YTO YHKe H3BECTHO H YCBOCHO yHalllUMCsl, H TOTO, 4TO €I HEU3BECTHO; BRIAEIIATE I
(hopmyHPOBATH TO3HABATEBHYIO 1I€/Th, HCKATH M BBLC/STH HEOOXO0/MMYIO HH(POPMAIHIO; IPHMEHSTH 3HAHMS U3 JIPYTHX [HPeMeTHIX 00~

Jacrtei
AUYHOCMHbIE: (POPMUPOBAHHE CAMOCTOSTEILHOCTH B pHOOpeTEeHHH HOBBIX 3HAHMH U MPaKTHYSCKUX YMEHHH, HCITOIL30BaAHHE npuobpe-




KasieniapHo-reMmaTnyeckoe IIaHHPOBAHHE
54 St Tema ypoka R Copepskanue ypoka
/0 | man | paxr ypo 9acoB oAep 4

Bsenenwue (1 yac)

1/1 Beenenne B actpoHoMHIO ACTpOHOMHS — HayKa 0 KocMoce. Beesniennas, eé cTpykTyps # Mactra®br. Jlamé-

Kue riyounsl Beesennoi
Memanpeomemupie: ¢ I0CTATOYHOI MOTHOTOH U TOYHOCTBIO BHIPAXKATH CBOM MBICIH B COOTBETCTBHH C 3a1a9aMi 1 YCIOBHSMH KOMMYHH-
Kallii; CAMOCTOATE/ILHO BBIICIIATE TI03HABATE/IbHYIO MEJb; BBIICISTH CXO/ICTBA €CTECTBEHHBIX HAYK, PA3THUHS MEXTy TEOPETHYECKHUMH H

OMITHPHYECKUMHU METOJIAMH HCCIIET0OBAHHS
AUYHOCMHbIe: POPMUPOBAHHE MOTHBAIIMH B H3YUEHHH HAYK O PHPOJE, YOCKIEHHOCTH B BOIMOKHOCTH 103HAHHS HPUPO/IBI, YBAKEHHUS K

TBOPLAM HayKH U TeXHHKH, IPAXkIaHCKOr0 NaTPHOTH3MA, JIF00BH K Pojiiie, 4yBCTBa rOpAOCTH 3a CBOIO CTPaHy
npeoMemupie: HayIuThCS OOBACHSTH POJIb ACTPOHOMHH B KU3HH Y€OBEKA H €& 3HAYCHHE B CHCTEME ECTECTBOHHBIX HayK: ymeThb (opmy-

JIHPOBATh MPEAMET HU3YYECHHA dACTPOHOMHH. 3HATH OCHOBHBIE METO/IbI H3Y4YEHHsI Bceenennoii

| Acrpomerpusi (5 4acoB)

2/1 3Bé3HOE HEOO 3sé3Hoe Hebo. Co3eszue. 3BE3Has BenunHa. OCHOBHBIC CO3BE3IHS CesepHo-

ro MoJymapus
Memanpeomemuepie: IIIAHAPOBATH y4eOHOE COTPYAHHYECTBO C yUHTENEM U CBEPCTHHKAMH; (POPMUPOBATH IIENENONaraHue KaK MoCTaHOBKY
y4eOHO# 3a/1a4K Ha OCHOBE COOTHECEHHS TOTO, UTO yIKe H3BECTHO H YCBOEHO YYam|Mcest, H TOro, YTO €é HEH3BECTHO; BBIIEIATEL U (hop-
MYJIHPOBATE NO3HABATE/ILHYIO L€/, HCKATh H BBLAE/STH HEOOXOMHMYIO HH(OPMALIHIO, CIIE0BATh AITOPHTMY JeSTebHOCTH
Auunocmusie: PopMUPOBAHHE CAMOCTOATENLHOCTH B IPHOOPETEHHH HOBBIX 3HAHMI 1 NPaKTHYECKUX YMEHHUH, HCII0/Ib30BaHHEe IPHOOpe-

TEHHBIX 3HAHUH B NOBCEIHEBHOH KHU3HH
npeomMemupie: HayInThCs OOBACHATH 3HAYEHUS TOHATHIH "cossesnme", "3BE3/1HAN BeNMYMHA"; YMETh HAXOMTH 3BE3/IbI H CO3BE3MSA HA He-

0e ¢ IoMoMLIBIO KapThi 3BE3/1HOTO Heba
32 HebecHble KoopauHATE]

1 HeGecnpiit 5xBaTop 1 HeGeCHbI MepHIMAH; TOPH3OHTAIBHbIE, KBaTOpHAILHEIE
KOOPAMHATBI; Ky/IbMHHAIMH CBeTHIL. ['OpH30HTaIbHAs CHCTEMa KOOPIMHAT, JK-
BaTopHaIbHas CHCTEMAa KOOPAHHAT

Memanpeomemubie: C 10CTATOUYHOMN MOJHOTOH H TOYHOCTBIO BbIpaXKaTh CBOM MbICJIH, CIIyIIaTh M BCTYNATh B JAHAJIOT, Y4aCTBOBATH B KOJI-

JICKTHBHOM OOCYIK/ICHHH MPOoBJIeM; 0CO3HABATH CAMOI'o cebs Kak ABHIKYILYIO CHILy CBOCTO HAYYEHHUS, CBOKO CHOCOOHOCTD K MPEOI0ICHHIO

NPENATCTBHI H CAMOKOPPEKIIHH; CHCTEMHO MBICIHTD, IPUMEHSTh U 1Ipe00pa3oBLIBATE 3HAKH H CHMBOJIBI JUIS PEHICHAs yueOHBIX H [103HA-

BaTeJIbHBIX 3a1a4
JauuHocmuble: HOPMHUPOBAHUE HETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PA3BHTHS HAYKH M 00IIeCTHEH-

HOH MPaKkTHKH; (pOPMHpPOBaHHE yCTONYHBONK MOTHBAIMH K 00YUEHHIO

npeomemusie: ymeTh H306pakarh OCHOBHBIC KPYTH, THHUH H TOUKH HeOECHOM cepsr; 3HaTh onpeienenus nousTHi "HeGecHas chepa”,

"Ky/IibMHHAIMS"; yMETh (POPMYTHPOBATH OTIIHYHS MEXKJIy TOPH30HTAIBHON W 9KBATOPHAIILHONH CHCTEMaMH KOOPHHAT

4/3 Bupumoe npmxenne mianer u Connna 1 OKIIMNTHKA, TOYKA BECEHHEr0 PABHO/ICHCTBHSL. HepasromepHroe BrkeHme
Cosnna 1o sxIHnITHKE

Memanpedmemupie: OCO3HAHHO [LIAHUPOBATH H PETYJIHPOBATH CBOIO ACATEIIbHOCTD, BISIBIIATEH IPOOIEMBI, BIAJE€Th YCTHOH M IACEMEHHOMN

| _ M petbio; popMHpoOBaTH LENeNoNaranie KaKk NoCTAHOBKY YueGHOM 3a/1a4H Ha OCHOBE COOTHECEHHS TOrO, UTO YK€ H3BECTHO H YCBOCHO Y'il-




Pa3sBEPHYTO, JIOTHYHO H TOYHO H3TAraTh CBOIO TOY

Ky 3peHHS C HCTIOIb30BAHUEM aJICKBATHBIX (YCTHBIX M
MACBMEHHBIX) A3BIKOBBIX CPE/ICTB;

PacnosHaBaTh KOH()IMKTOICHHBIE CHTYALHH 1 IpeAOTBpaaTh KOHPIKKTHI 10 HX aKTHBHOMH (ha3bi;
COTJIACOBRIBATE MO3HIMH WIEHOB KOMAH/IBI B Ipoliecce paboThI HA/T OGIAM TPOYKTOM (pemenuem);
NPE/ICTABIATE MyOIHYHO Pe3yIIbTaThl HHAMBHIYATEHON U
MOH, TaK ¥ Nepe/l He3HAKOMO# ay IUTOpHeii;

noAdupaTh MapTHEPOB VI ACNOBOI KOMMYHHKAIHH, HCXO
B3aHMOICHCTBHS, a HE JIMYHBIX CHUMIIATHI;

TPYNNOBOH AESATEIBHOCTH KAK MEpe/] 3HAKO-

A4 U3 COOOpaXeHHH pe3yIbTaTHBHOCTH

BOCIPHHUMATh KPUTHYECKHE 3aMEYAHUS KaK PECYPC COOCTBEHHOTO Pa3BHTHS:

TOYHO ¥ EMKO (OPMYJIHPOBATH Kak KPHTHYECKHE, TAaK W 0Z100pUTENbHbIC 3aMEYaHNUs B ajpec JpYIrux
JDOJIEH B paMKax JIeNOBOH H 06pa30BaTeNbHON KOMM

YHHUKALUH, u30eras MpH TOM JTHYHOCTHBIX Olle-
HOYHBIX CYIKICHHH.

[IpenmernbiME pesynbTatamu ocBoeHs ACTPOHOMHH Ha 6a30BOM YPOBHE SIBIIAIOTCS:
* chopMHPOBAHHOCTH MpeICTABICHHI O cTpoeHHH CONHEYHOI CHCTEMBI, IBOJIONMY 3BE3] 1 Bceenennoii,
HPOCTPaHCTBEHHO-BPEMEHHBIX MaciTabax Beenennoii:
TIOHHMAHHE CYIHOCTH Hab/oNaeMbIX BO BeenenHoi siBrenwuii;

BIIA/ICHAE OCHOBOTIONATAIOIMMH aCTPOHOMUYECKHMH TIOHATHAMH, TEOPHAMH, 3aKOHAMH 1 3aKOHOMep-
HOCTSIMH, YBEPEHHOE M0JIb30BAHHE ACTPOHOMUYECKOH TEPMUHONOTHEH 1 CHMBOJIMKOM;
COPMHPOBAHHOCTH MPEICTABICHHI O 3HAYCHHH ACTPOHOMHH B NMPAKTHYECKOH JEATEILHOCTH H Jallh-
HEHIIeM HAYYHO-TeXHHYECKOM Pa3BHTHH:

OCO3HaHHE POJIH OTEYECTBEHHOM HAyKH B OCBOCHHH M HCIIOJIL30BAHHM KOCMHYECKOT 0 I

poCTpaHcTBa U
Pa3BUTHSI MEKYHAPOIHOTO COTPYIHHYECTBA B 3TOM 06/1aCTH.

Conep:kanune Kypea
Bsenienue B actporomuio (1 1)
Crpoenue n Macirabul Beenennoii. Kakue Tena 3anonssior Beenennyio. KakoBsl ux xapakrepubie pasmepsl |
paccTosHms Mexy HumH. Kakue dusnueckue yenosus serpevarotes B nux. Beenennas pacimupsiercs. CoBpe-
MEHHBIC METO/BI HabmoieHnii. ['1ie u kak paboTaror cambie KpymnHBIE ONTHYeCKHe Tejteckonbl. Kak actponomet

HCCICAyIOT raMma-usnyyeHne Beenennoii. Yto yBuaenu rpaBHTanMOHHO-BOTHOBEIE | HEHTPHHHBIE TEJIECKO-
Mbl.

Actpomertpusi (5 )
3Bé3ano0e HeGo. Co3Besms ceBepHOro nosnymapus. Hasuraumonnsie 38837151, JIpiienue COMHNA 1O SKITAITH-
ke. [letneoGpasuoe mBuxkenne nnaner. HeGechbiit 9KBaTOp M HeOECHbIH Mepu/naH. JKBaTOpHAILHAS U ropHu-
SOHTaNbHAS CHCTeMa HeOECHBIX KOOpaMHAT. BuinMoe IBHKeHHE HeOSCHBIX CBETHIL Ilerneobpasuoe nBuxenne
TUIAHET, TOMATHOE W NMPAMOE IBHIKCHHE ILUIAHET. DKIMITHKA, 30/IHAKAIbHBIE CO3BE3/IHSL. HepasnomepHoe nBu-
xenue ConHua no sxmntuke. [sukenne Jlyns. ®aspl Jlynsl u cunomueckuii Mecs, ycrnoBus HACTYTLICHHS
COJIHEYHOI'O M JIYHHOTO 3aTMEHMHU. [IpHYHHBI HACTYIIICHNS COHEYHBIX 3aTMEHHIL. Capoc n npeznckaszanus 3a-
T™MeHHH. Bpems u kanenaps. 38&31H0€ M conHeUHOE BpeMSL, 3BE3/IHbIA U TPONHYECKHMIA ro. YeTpoiteTBo nyH-

HOrO ¥ COTHEYHOr0 KaneHnaps, npodiemsl ux cornacosanus. FOmuanckuii u

IPHIOPUAHCKHI KaJICHIapH.
Hebecnas mexanuka (3 u)

IIpencrasnenns o crpoenun COTHEUHON CHCTEMBI B AHTHUHBIE BPEMEHA M B CPEIHEBEKOBbE. [ enmmonenTpuye-
CKas CucTeMa MHUpa, 10Ka3aTeIbeTBO Bpamenus 3emmn Bokpyr Comnna. Tapannake 388371 u OTpe/IENIeHre pac-
CTOstHES 10 HUX, napcek. Otkpeitie U.Kemiepom 3aKOHOB JBUKECHHUS TTAHET. OTkpbITHE 3aKOHA BCEMHPHOTO
TArOTeHUs 1 0000mEnHbIe 3akonb! Kerutepa. Onpesenenne Mace HeBECHBIX Tell. Kocmuueckue ckopoctn. Pac-
4ETHI IEPBOM M BTOPOH KOCMHYECKON CKOPOCTH M HX (usnuecknit embic. [Tonér 10.A. Tarapuna BOKpYT 3em-
U 110 KpYroBoii opOuTe. Mexmnanetnbie nepeiérsl. [IoHSTHE ONTHMATLHOIN TPACKTOPHM MONETA K IJIAHETE.
Bpems nonéra k nianete u Jathl cTapToB. Jlyna u e€ piusinue Ha 3emmo. JIyHHbIH penbed u ero mpupoa.

llpuimeroe B3aumoneiicteue mexny JIyHoit u 3emnéit. Vanenue Jlyet or 3emnu u 3amejulenue BpameHus
3emumn. [peneccus 3emuoi ocu u Tpe/IBApEHHE PABHOACHCTBUIA.

Crpoenue conneanoii cucremsi (7 )
Cospemennsie npeacrasnenns o Conneunoii cucreme. Coctan COMHETHON CHCTEMEL [InaneTsr 3emMHO#M rpyn-
Il H [LIZHCTRI-UTaHTBI, HX IPUBIKIHATBHEIE pasnuuns. O6nako komer Oopra u IMosic Koiinepa. Pazmepsi Ten
conHedHO#H cueTemsl. [Tnanera 3emns. ®opma u pasmeps 3emia. Buyrpennee crpoenne 3emum. Pons napuu-
k0Boro sddexra B opmuposannn kmmara 3emmn. MccneroBanus Mepkypus, Benepst u Mapca, ux cxoxecTs
¢ 3emntil. Bimanue napunkosoro >bdexTa Ha KMMaT 3eMan 1 Benepsl. Ectb ym xn3as Ha Mapce. DBomonps



