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1.1.HopmatnBHO-NpaBoBble OCHOBAHUA.
1.1.1 Mpwuka3s Ne506 MurHobpHayKu oT
7.06. 2017 ropa.

1.1.2 lMpuka3 N 581 MwuHobpHayKu oT
20.06.2017 ropa

1.1.3 Mucbmo MunHobpHaykmn NoTC —
194/08 o1 20.06.2017 ropaa



MUHHCTEPCTBO OBPAIOBAHIA PykoBoZHTENAM OPraHOB HCHOMHHTENBHOR 5
W HAYKH POCCHUCKOM BIacTH cyfnexros Poccuiickoil Genepauin,

OETEPALIA 0CYILGCTBASIOLIHK FOCYAAPCTBELH0R
(MAHOBPHAYKY POCCHH) ynpapierHe B chepe obpasopatns

SAMECTHTEJb MUHUCTPA

Taepekas yn,, 2. 11, Mocksg, 125993
Ten, (495) 539-55-19
Dake (495) 629-08-91
E-mail, info@mon.gov.nu
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Of opranmsauyy B3y4eHRe y4eOHOro
peaMeTa «ACTPOHOMH




https://drofa-ventana.ru/material/prepodavanie-
astronomii-kak-otdelnogo-predmeta/#video



Wayuere  yueOmoro mpenvera  «ACTpOROMASM  Kak  obssaTeneHOrO
5 olmeoGpasosarempbix  opranmsaunax  Pocomiokodt  Qenepanin  BBORHTCH
¢ 201718 yeeGnoro roma N0 Mepe COMTAHHA B OBD3BATENBHEN OprEHHIALHAY

COOTBETCTBYIOLIMX YCOBHL
Tlpi rou B 11-x xnaccax 8 2017/18 yuelhom rony nenecoolpasto msyvenve
y4e0HOTO TpE/IMETa (ACTPOHOMHSA B TOM CIYSaE, ECTH Pakee 10T yueOhsll mpenver

H3YHATCA B PAMKAX BADHATHBHOR YacTh Y4eOHOTO [11AHA OCHOBHOM 0OpasoBaTeNLHol

TIpOrpaMMbI 00pa30BaTENEHOM OpraHu3aiH



Braosekte 50400 BEINETA GACTIOHOMAR) B YcTo yseBRBX mpezsenos
KOOPBN TDOBOJHICA TOCYAGPCTERHERR HTOTOBAS ATTECTALEA B opie Eor
TOGYBEDCTBEHHOTD K3ENEHA (B TOM HHCAE ha J0BpoBonskol ocone) e naasapyenc.

C 2019 rona Oy mosenensi  seepocombonse  mposepossse pabors
10 A6TPOHOMEH, SA%8HA 10 ACTPOHOMIH BKIKOSCHB] B KORTOTSEE HMEDHTETSHbe

ATSPEATS EHEOr0 Tory RapeTBEEHOTO 3K3AMeHa N0 Qi3
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MHHHCTEPCTBO OGPA30BAHUSA M HAVKH
POCCUMCKON OEIEPALIMH

(MUHOBPHAYKH POCCHH)

NMPUKA3

« 20y  HWOHT  2017T. Ne 081
Mocksa

O BHeceHHH H3MeHeHHIl B peepaibHblii Nepevyent Y1eOHHKOB, peKOMEHTyeMbIX
K HCI0/1b30BAHHIO NPH PeaiH3aLHH HMEIOWHX rocy1apCTBeHHYI0 AKKPEAHTALHIO
00pa30BaTebHbIX POrpaMM HAYAILHOr0 001ero, 0CHOBHOI0 obmero, cpeanero
obuero odpa3oBaHusA, yTBep:KIeHHbIH npukazom MunucrepeTsa o0pasoBanns
1 HaykH Poccniickoii ®enepannu ot 31 mapra 2014 r. Ne 253
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N — menepb 0 21G8HOM:
CoaeprKaHune Toro, YTo Mbl XOTUM (Ham
npuAaETCA) NpenoaaBaThb:

1
5. A. BopoHuoa-Bensammmon o4

E. K. Crpayr

ACTPOHOMMS ] ]

(@ Knacec

B.M. HYapyrum
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Puc. 1.3.
Cucrema
rOpuU3oHTaNb-
HbIX KOOpAUHAT




Toyka Z, pacro;oxeHHas MpsaMo Haj rojoBoil Habmoxatens,
HasbiBaeTcsa 3enumom. I110CKOCTb, KOTOpas NPOXOLMT yepes
LIeHTp cephl NeprieH MKy PRO OTBECHOM JIMHHIK, 00pa3yeT npu
rlepecevyeHui co CHepoit OKPYKHOCTb — UCIUHHDLIL, WIH Mame-
Mamu“eckuu, 20pusonm. Bvicoma CBETWIA OTCYUTHIBAETCA I10
OKPYXXHOCTH, [IPOXOAALICH Yepe3 3eHUT 1 CBETU0 M, 1 BbIpaxa-
€TCS JTMHON AYTH 9TOM OKPYXHOCTH OT OPU30HTA O CBETHIA,
DTy Ayry ¥ COOTBETCTBYIOLLMI el yro/ PUHATO 0003HayaTh OyK-
BOA 1. BbICOTa CBETMIA, KOTOPOE HAXOMUTCS B 3eHUTe, paHa 9(0°,
Ha ropu3onTe — (°. [lomoxenue cserina OTHOCHTENBHO CTOPOH
ropu30HTa YKa3bIBAeT €ro BTOpas KOOpAKHATA — a3umym, 000-
3HayaeMblit OyKBOM A. A3UMYT OTCYUTHIBAETCA OT TOYKH KOra B
HAMpaBJICHUM JBUXEHUS YaCOBOM CTPEIKH, TaK YTO a3UMYT TOY-
K fora pases (°, Touku 3amaza — 90° u 1. 1.



e MeHbiue pasMep W3oDpaxenus CBETALGHCA TOYKY
(38€30b1), KOTOpOE JaeT 00BEKTHB Teleckona, TeM JyuiLe ero
paspelaiomias cnocobHoCTs, Ecau paccrodmue Mexiy u3o-
OpaXxeHuaMi JIBYX 3BE3N MeHbLLE pasmepa camoro H3obpaxe:
Hiid, TO OHH CIMBAOTCA B OZHO. MuHMMATbHBIE pasMep H3o-
OpaxeHua 38e34bl (B CEKYHIAX JYrM) MOXHO paccyurarh mo

(opmye:

< 26551
-




ITocrpoum nzobpaxenue JlyHbl, KoTopoe maetT o0beKTUB I C

dbokycHbM paccrossiueM F (puc. 1.6). U3 pucyHka BUZHO, YTO yr-
JIOBBIX pa3mepoB Hab0gaeMoro o0 beKTa — yroj ¢ — OOBbEeKTHUB
He u3MeHsieT. Bocnosnb3yeMcs Tenepsp euie OOHON JIMH30M — OKY-
JApOM 2, TOMECTUB ee OT u3obpaxeHus JIyHsl (Touka F,) Ha pac-

CTOSIHUM, paBHOM (DOKYCHOMY PAaCCTOSIHUIO 3TOW JIMH3Bl — f,
B TOYKY [f,. MOKYCHOE pacCTOsIHUE OKYJIsApa AOJIXKHO ObiTh MEHb-

me, 4eM (POKyCHoOe paccrosiHue obbektusa. IlocTpouB m3zobpa-
XEeHHUe, KOTOPOE NaeT OKYJISIP, Mbl YOeAUMCS, YTO OH YBEJIMYHUBA-
eT yrioBble pasmepsl JIyHbl: yroi B 3aMeTHO Dosbllie yria o.




VT, KTOP6 16T KON, A CTOLEAN
QORI AcTo FRETAR § QRO DRATORHED
0y



lMpuopumem «3anomuHaemoz20» Hao
«MOHUMAEeMbIM.

N BCE —¥Ke: YTO — TO Mbl MOXXEeM MoOACHUMb — O0M «Ha
naasvyax» 00 30KOHO8 (hU3UKU:

MenbbypH
(ABCcTpanua)

H. HoBropopa




Conepxanne AaHHOW KHWrM COCTABARIOT WHTEPaKTHBHLIC NeKuMn
no acrpodmanke. WHTEPAKTHBHOCTL 3AKNIOYAETCA B TOM, 4TO
YHUTATenW, OTBEYan Ha BONPOCH (BLiAENeHHLIe MUPHLIM KYPCHBOM),
AONOAHRAIOT COAEpXKaHWe COOTBETCTBYWLWEro pagena KHwrw, AAns
3TOr0 HeobOXOAMMO, WCNONB3YR TEeKCT NeKUMM W NpUBefeHHbe
CNpaBoYHLIe faHHLIe, PEWMTL acT POPUINYECKYIO 33434y — OLUSHKY.
KHMra pexoMeHayeTca WMpPoKOMY Kpyry npenoaasartenci Mk 1
ACTPOHOMMM W YH3LWMMCS, KOTOPLIE WHTEPeCYITCA AaHHLIMK
AncumnavHamy. Take KHWra nNPeacTasnAeTcs NoNe3HOW npu
NOArOTOBKE K ONMMNMAANAM ACTpoduanMyeckoro cogepxanna. Mpu
HANWCaHWM KHWIW ABTOP MCNONL30BAN ONLIT CBOSW HAyYyHo -
MCCNE08aT eNLCKON AEATENLHOCTH W NPENOAABAT eMLCKOR paboTul
B PAMKaX 3BT OPCKOro Kypca «ACT pohu3anKas.,

,* * *’*» .

XeNHONO # xeheles o exnendod Ly

Anexcen beneHos

Anexcen BeneHos ACTp0¢“3"Ka B BaAaqax
B 1975 roay 3akor4ywn pagrodpuanyecknn " O U,e H Kax

dakynsTeT [opbxoBCKOro MoCyaapcT 8eHHOro

yHuBepcuTeTa. B HacToRwee spems paboTaer MHTepaKTVIBH bie NeKunn no acr DOCDVI INKe
AouSHTOM B Hymxeropoackom MeCcTuTyTe

PazsuTur Obpa3soeanng, a Takxe

NPenoAaBaT eNeM asT OpCKoro Kypca

YACT pohu3unkar B Hay4yro - O6pazosaTensHoM

UekTpe npu UkcTuryTe MNpuknas Hon @U3nKK

PAH.

978-3-8473-7346-9

{L.‘_“’ MBERT

Academic Pabliahing

S0OHOU9g naddeuvy




e OKpy3cHOCMb

o[Ipambie nUHUU
(6 m.4y. u napannenovHsbie npameie)

e[lodobue mpey20abHUKOB



Apucrtapx (~240r. po H.3.)







OnpedeneHue OmHOLLIEHUH paccmosaHuli 60
JlyHol u 8o ConHya
1. Onmume cnocob nonyyeHuaA pesynbrara. |
2. Ou,eHMTe OTHOCMTeanyPO OLWNBKY N3MepeHui
 ApucTapxa (yl—IMTbIBaFI 4TOo. ero npm6opb| bbln
HOCMMBIMM)

.. ModcKa3Ku:

1. Ll,nﬁ MasiblX yrnOB"s'i'nB 2 [3
2. BcnomHute c|>opN\ynb| N OLI,EHKVI OLUM6OK

VI3MepFIEN\bIX BEe/INYMH.

| j'3 R =4-105km; R i 108KM

,u,o ﬂyHbl Ao ConHu,a






- 1. OnuuwwuTe cnoco6 nony4yeHus pe3yn5faTa N OOMNYLEeHUS

2 Ou,eHMTe OTHOCUTE/IbHYIO OLLIMBKY U3MEPEHMNIA 3paTocc|>eHa
YYUTbIBAA, YTO CAMOE BbICOKOE coopymeHme B ANeKcaHapuu
~ TOro BPEMEHU - 3TO 3HAMEeHUTbIN ANeKCaHAPUNCKUIA MasK,

. BblcOTOM NpuMmepHO120 m, I'IOCTpoeHHl;IVI COCTpaTOM KHM,EI,CKI/IN\-
B nepuog, 285 —280 rr p,o H.3. '

3. yKa>KMTe reorpa‘cbmq'ecrme 0COHEHHOCTU PACNONOKEHUS

ropoaos CneHa u AneKcaH,u,pMﬂ Ba*KHble ,£I,J'IFI HabaoaeHNI
3paToc¢eHa

I'loacr(a3ka:
[nA manbix yrnos:

»_sin\'/ ~y=L/h



OTKyaa Bbl 3HaeTe, YTO 3emAnA
BepTuTtCca?

beneHos Anekceu ®epopoBuny
reoy AnNo HNUPO |

HayuyHo — 06pa3oBaTe/ibHbIN LLEHTP
npu UM PAH ‘



../Банк рис/Видео/ос вр Земли.wmv
mailto:balniro@mail.ru

Paspewarowjasa cnocobHOocCmMb Yesn08e4ecKoz20 2a1a3d
3-10“ paduaH

January PaccroaHue po Cupuyca = 8 cB.
neT’ ﬁ
,.r‘ﬁ,
N -
Aunanietp 3emHOM OpbUTDI
"~ =3-10%km ﬁ?

1cB.roag=1013km

July
Moezy nu s yeuoemeos 200080€e 08UMEHUEe

Cupuyca Ha ¢hoHe O0anbHuUX 38e30?



Op6uTtanbHas KamyLeecs
CKOpPOCTb 3emnu .*. I NONOHEHWE
!

31883k

V = 30 Kkm/ceK

CKopocTtb cBeTta C
=3:10° Km/ceK

_ S vt
Nouemy abeppayuoHHoe cmeweHue 6bino 3ameveHo Ha 100

JIeT paHblLUe 200UYHO20 NapannaKca?



Konopeuy Ha
3KBaTOpe

..' d i - " . y |
3 t‘ | .: V.l)a “ ‘\“ -
KaKkoun rnybunHbl HY>XHO BbIpbITb Konoaeu, YTobbl 3ameTUTb
cMmelleHune npu nageHum KamHa Ha 1cm?




Heeunn MackenaiiH - c¢ 1765 no 1811 — paupeKkTop
[PMHBUYCKOMN 0OCcepBaTopuu, NATbIN KOPOEBCKUIN ACTPOHOM.
B 1774 npeAnpWHAN NepBytO Cepbe3HYIo NOMNbITKY NPOBEPKU
3aKOHa BCEMMPHOro TArOTEHUA Ha 3emne, Mo usmepeHusIM
OMKaAOHeHUA omeeca @66ausu 2opebl LuxsnueH 6
LLlomaaHouu.



https://upload.wikimedia.org/wikipedia/commons/5/59/Maskelyne_Nevil.jpg

-100 other -
questions
from the
world  ~
of science
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17. What is the attraction
of mountains?

A weight hung on a piece of string is called a
plumb bob. Isaac Newton (1642-1727) described
how gravity pulls a plumb bob straight down
towards the centre of the Farth, but he realized
there was sometimes a problem. If you were
standing beside a large mountain, the plumb
bob would be attracted by the mountain, and
therefore would not hang straight down, but
would be pulled a little sideways towards the
mountain.

Newton called this ‘the attraction of
mountains’, and for a hundred years it was
regarded as a nuisance by surveyors of
mountainous regions. However, in 1770 the
Astronomer Royal, Nevil Maskelyne (1732-1811)
had a brilliant idea. If you could measure the
attraction of a particular mountain, and also
estimate its mass, then from the relative
attractions of the mountain and the Earth
you could work out the mass of the Earth.

Surveyor Charles Mason (1730-87) was
despatched to the highlands of Scotland, for
wages of half a guinea (52.5p) a day, to ride
around and find the best mountain. His answer

was Schiehallion in the Cairngorms (opposite).
Maskelyne tried to persuade Mason to go back
and do the experiment, but in the end he had to
go himself, reluctantly, for he certainly didn't feel
the attraction of mountains.

From cosy Greenwich Maskelyne set off by sea
to Perth and then 45 miles north on horseback
into the hills, and set up camp on the south side
of the mountain. In dreadful weather he
observed the stars overhead, and fixed his
latitude using the heavens and a plumb bob.
Then he moved round to the north side of the
mountain and repeated the process. In all he
made 337 astronomical observations, and
worked out that the distance between his two
camps was.1 mile 480 yards.

Meanwhile, a team of surveyors, tramping
through the bog and heather with chains and
theodolites, measured the actual distance on the
ground to be exactly 1 mile. The discrepancy, 480
yards, was the direct result of the ‘wrong’
verticals, caused by the attraction of Schiehallion.
The result, after much tedious calculation, was
the first ever measurement of the mass of the
Earth, five million million million tons, which was
within 20 per cent of today’s accepted value of

six million million million tons.
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KOMETA T'AJIVIEA,
eIMHCTBEHHAaA U3
KOPOTKONEPHOAUYECKHX
KOMeT (OpOUTAJIbHBIN
nmepuoa oK. 76 Jier),
JIETKO JOCTYIHAA A
HAOJII0ICHUS
HEBOOPYKEHHbIM
[J1a30M.
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MaaHemeoil 3emHoU 2pynnoi:
XapaKmepHbsie ouamempol .
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OuyeHume xapakmepHbsil pasmep naaHem 3emHoul 2pynnoi
Moyemy y nnaHem pasHbie pa3mepboi?



20pbl He mo2ym bbimb CKOs1b Yy200HO

-

Heobxoo0umsbie OaHHbIe:
Mpeden npoyHocmu =105%;
MaomHocmeo =3-103
MpasumayuoHHasA NocmMoAaHHaA = 6.67-1011 ;
Paduycbl nnaHem u cnymHUKoOB8:
Mepkypuii 2440km
BeHnepa 6000Kkm
3emnsa 6400 Km
Mapc 3400km
JlyHa 1740 Kkm
JHyenao 252 km

Haliodume 3asucumocmeo npeoesnbHOU 8biIcOMbI 20p om paouyca
naaHemeol. OyeHume npeoesnbHyo 8bicomy 20p 07149 meepobiX naaHem
cnymHukKos. lToyemy 0aHHbie 0 eabicome 20p JTlyHbi, MepKypus u

IHYenaoa cusnbHO He CX00AMmcA € sawWuUMU oyeHKamu ?


../../УМК Живая Физика/БЕЛЕНОВ СВЕЖАК!/высота гор1.ip
../../УМК Живая Физика/БЕЛЕНОВ СВЕЖАК!/высота гор2.ip

lMpakmuyeckue 3a00aHUA
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a8 amozo anekmpoHa Hem c80600H020
3Hep2emu4ecKo20 'ypoeHs!
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10 5m

1. OueHume xapakmepHbolii
pasmep Hei'impo’-moﬁ
38e30bl. [ToOCKa3Ka: e
ycnoeusx 38e30bl muna
ConHya amomel NAOMHO
npuxcameol Opy2 K opyay.
AmomHeliii pasmep:101°m.

2. OyeHume ckopocme
nadeHus eewjecmea (u3
6eckoHeYHOCMU) Ha
HelmpoHHYI0 38e30y



Conepxanne AaHHOW KHWrM COCTABARIOT WHTEPaKTHBHLIC NeKuMn
no acrpodmanke. WHTEPAKTHBHOCTL 3AKNIOYAETCA B TOM, 4TO
YHUTATenW, OTBEYan Ha BONPOCH (BLiAENeHHLIe MUPHLIM KYPCHBOM),
AONOAHRAIOT COAEpXKaHWe COOTBETCTBYWLWEro pagena KHwrw, AAns
3TOr0 HeobOXOAMMO, WCNONB3YR TEeKCT NeKUMM W NpUBefeHHbe
CNpaBoYHLIe faHHLIe, PEWMTL acT POPUINYECKYIO 33434y — OLUSHKY.
KHMra pexoMeHayeTca WMpPoKOMY Kpyry npenoaasartenci Mk 1
ACTPOHOMMM W YH3LWMMCS, KOTOPLIE WHTEPeCYITCA AaHHLIMK
AncumnavHamy. Take KHWra nNPeacTasnAeTcs NoNe3HOW npu
NOArOTOBKE K ONMMNMAANAM ACTpoduanMyeckoro cogepxanna. Mpu
HANWCaHWM KHWIW ABTOP MCNONL30BAN ONLIT CBOSW HAyYyHo -
MCCNE08aT eNLCKON AEATENLHOCTH W NPENOAABAT eMLCKOR paboTul
B PAMKaX 3BT OPCKOro Kypca «ACT pohu3anKas.,

»

XeNHONO # xeheles o exnendod Ly

Anexcen beneHos

Anexcen BeneHos ACTp0¢“3"Ka B BaAaqax
B 1975 roay 3akor4ywn pagrodpuanyecknn " O U,e H Kax

dakynbTeT [opbxoBCKOro [oCyaapcT 8eHKOro

yHuBepcuTeTa. B HacToRwee spems paboTaer MHTepaKTVIBH bie NeKunn no acr DOCDVI INKe
noueHToM B Humxeropoackom MHcTuTyTe

PazsuTus O6pasosannA, a Takxe

NPenoAaBaT eNeM asTopcKoro Kypca

YACT pohu3unkar B Hay4yro - O6pazosaTensHoM

UexT pe npu ket ut yTe MNpuknan Hon ®U3nku

11 Cnacu6o 3a

eHUMaHue !
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