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1. ITacmopTt mporpamMmmsl

AHHOTaIUsl MPOTrPaAMMBbI [Iporpamma nononHuTenbHOTO 006pazoBanus «lllkona 3aHUMaTENBHBIX
HayK» TPEICTaBIseT CcO0OW  yBIEKATENbHBIM  WHTEHCUB  TIO
MaTeMaTuke, PU3UKE U aCTPOHOMHUH.

[Iporpamma HanpapieHa Ha popMUPOBAHUE Y 00YUAIOITUXCSI KAPTUHBI
MHpa aJEeKBaTHOM COBPEMEHHOMY YPOBHIO 3HAaHUH M YCTOMYMBOMN
BHYTPEHHEH MOTHBALMM K M3YYEHHIO MATEMaTUKU U €CTECTBEHHBIX
Hayk. CojepaHHe MPOrpaMMBI MMO3BOJISET B 3aHUMATEIILHOU (opme
pacIIUpUTh U YIIIYOUTh COAEPKAHUE LIKOJIBHBIX KypCOB MaTeMaTHUKH,
GU3MKM W aCTPOHOMMHM, BKJIIOYHUTH Y4YallUXCd B  IPOEKTHO-
HCCIIEIOBATENIbCKYI0  JIeATENbHOCTh,  IOKa3aTh  BaXHOCTh U
BCEOOBEMITIONINI XapakTep OSTHUX HayK, MPUBUTb HHTEpPEC K UX
JAIbHENIIEMY U3YUYEHUIO.

[IporpaMma cOCTOUT U3 IATH MOIYJIEH.

OOyuaromuiicsi BIpaBe OCBOUTH KaK BCE MOJYJIH, TaK U OJUH WIIU
HECKOJIBKO B  COOTBETCTBHM CO CBOMMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMHU.

HanpagsJieHHocTb EcrecTBeHHO-Hay4Has
JAOTOJTHUTEJIbHOM
001eodOpa3zoBaTeIbHOM
o01epa3BuBaK e
NPOrpamMMbl

Bun nesitesibHOCTH Maremaruka, pu3nka, acCTpOHOMUS
JAOMOJIHUTEJIbHOM
001e00pa3oBaTeJIbHOM
o01epa3BuBa e
NPOrpamMMbl

Kateropusi o6yuarommxcst 10-15 net

Cpok o6yqeHust 60 uacos?

®opma o0yueHust OYHas

Pesxum 3ansaTuin 2 aK. yaca B HEJIEIIO

O:xugaemMoe MEHHUMAaJIbHOe U | 7-15
MAaKCHMAaJIbLHOE YHCJII0
o0yuyarmuxcst B OXHOM
rpymnmne

Kareropus cocrosinus | be3 nereit ¢ OB3
3I0pPOBbSI o0yuaroummxcs,
KOTOpbIE MOryT ObITH
3a4MciaeHbl HAa O0y4eHHe 1O
JAOIOJTHUTEJIbHOM
00meo0pa3oBaTeJbHOM
o0mepasBuBaomen
nporpamMmme

1 O6yuaromuiics, poauTens (3aKOHHBIN MPEACTABUTEND) HECOBEPLIEHHOIETHErO 00YUYAIOIErocs IPHU 3aMOIHEHUH 3asBIEHHS O
3aUMCIICHUA W 3aKIFOYCHHH JOrOBOpa 00 OKa3aHWM IUIATHBIX OOpa30OBaTENbHBIX YCIYT BIIpaBe BEIOpaTh W3 OOIIETO
KOIIMYECTBA YAaCOB IO JIOMONHUTENHFHON 00Ieo0pa3oBaTenbHOl o0mepaspuBaromeil nporpamMmme «lllkonma 3aHUMAaTENBHBIX
HAyK» JII000€ KOJMYECTBO YacoB, HO He Ooiee obmiero koimuectBa yacoB o JJOOII B miemom.



2. AKTYaJbHOCTb IPOrpaMMbl

AKTYyanbHOCTH MPOrpaMMbl 00YCIIOBIEHAa HEOOXOIMMOCTHIO TIOBBIICHHS HHTEpECca IIKOJIbHUKOB K
M3Y4YEHUIO MAaTEMATHKU U €CTECTBEHHBIX HayK. B HacTosIee BpeMs MOTUBALHAs MOJIOJOTO IOKOJIEHUS K
MOJIyYCHUIO0 (PU3UKO-MATEMAaTUYECKOTO O00pa30BaHUS 3HAYUTENBbHO CHIDKEHa. OIHAKO B KOHTEKCTE
pazButusg TOMCKOTO permoHa, Kak WHHOBAlMOHHOM TEXHUKO-BHEIPEHYECKOM 30HBI, OYEHb BaXKHO
pa3BUBaTh MHTEPEC IIKOJHPHUKOB K MPOQECcCHsIM TEXHUYECKOW HANpaBIEHHOCTH, a TaKKe K HAy4dHOU
NEATENBHOCTH.

[Iporpamma nomnosHuTeNbHOTO 0OpasoBanus «llIkona 3aHMMATENBHBIX HAYK» JA€T BO3MOXKHOCTh
yyaliuMmcsli B 3aHUMAaTeJbHOM (QopMe H3yduTh MaTepual IO MaTeMmaTuke, (QU3UKE, aCTPOHOMUHU,
BBIXOJAIIMNA 3a PaMKHM LIKOJBHBIX KypCOB, HAY4MTBhCS DPEIIaTh HECTAHJIAPTHBIC 3a/a4d Ha JIOTMKY U
CMEKAJIKy, OCBOUTb ITPOEKTHO-UCCIIEOBATENBCKYIO AEATEIBHOCTD.

Hcnonp3yss  3aHMMAaTenbHBI  Marepual Ha  3aHATUAX, OCYILIECTBISIETCS  PYKOBOJCTBO
[I03HABATEIbHON AESATEIbHOCTHIO 00YYaIOIIUXCsl, CO3/Ial0TCs YCIOBUS AJI MHAMBUAYaIU3aluu yueOHOU
JEeSITeIbHOCTH, MTPOSBIEHUSI HHTEPECa, CAMOCTOSATEIBHOCTH ¥ MHUIIMATUBBI 00YyJaIOLIUXCS.

3. Heau u 3apaumn

OpraHu3anuoHHO-NIeIArOrHYecKoil  meJabl  oOpazoBarenbHON  mporpammbl  «Illkoma
3aHUMATEIBHBIX HAyK» SBISETCS CO3JaHHUE O00pa30BaTE€IBLHOTO MPOCTPAHCTBA, TO3BOJISIONIECTO
(GbopMHpPOBaTh y yYalIUXCS KAPTHHY MHUpa a/IeKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHHil, YCTOWYUBYIO
BHYTPCHHIOIO MOTHBAIIUIO K HM3YYCHHUIO MATEMAaTUKHW M CCTCCTBCHHBLIX HAYK, a TaKXKe CO}IefICTBOBaTB
PACKPBITHIO U PeaTU3aIiK CTI0COOHOCTEN yJaImuxcsl.

JAupakTuyeckas mejab NporpamMmbl — (OPMHUPOBAHKE Y y4YaIIUXCS HOBBIX MOHATHH, B paMKax
W3YYEHHBIX pa3fesioB MaTeMaTuKU, (PU3UKH, aCTPOHOMHUH, MPUOOpPETEHHE OIbITa CaMOCTOSTENIHLHOM
MIPOEKTHO-HMCCIIEI0BATENIbCKOM eI TEIbHOCTH, PEIICHNs HECTaHJapTHBIX 3a7a4.

3agauu:

+ OBNQJAETh 3HAHUAMU O COBPEMEHHOW HAy4yHOH KapTHMHE MHUpPA, O IIUPOKUX BO3MOXKHOCTAX

MpUMEHEeHUs] (PU3NUECKUX 3aKOHOB;

*  HU3Y4YUTh (PU3UYECKUE SBICHUS U MIPOLECCHI YePe3 IKCIIEPUMEHTHI;

. CIIOCOOCTBOBATH (l)OpMI/IpOBaHI/II-O OCO3HAHHOI'O OTHOIICHHA YYaIIUXCA K HeOECHBIM 06’beKTaM,
IIOHHUMAaHUs MECTa 4Y€JIOBEKa BO BCCHCHHOﬁ;
. CIIOCOOCTBOBATH (l)OpMI/IpOBaHI/II-O Y ydaliuXxcCsd HaBbIKOB PEHICHUSA MAaTCMaTUYCCKHUX, (bl/ISI/I‘IeCKI/IX

1 aCTPOHOMHYCCKHUX 3aJia4, B TOM YHCJIC SKCIICPUMEHTAJIbHBIX,

. CII0OCOOCTBOBATH Pa3BUTHIO y'MeHI/Iﬁ AHAJIM3UPOBATb 3aKOHOMEPHOCTHU, CTABUTHL HOBLIC HpO6J'IeMLI,
BbIABUI'ATb I'MIIOTC3bI, IIPOBOAUTL UCCIICAOBAHMA, A1C]IaTh BHIBObI;

. CII0COOCTBOBATH Pa3BUTHIO JIOTUYCCKOI'O U IIPOCTPAHCTBCHHOI'O MBIIIJICHUA

. CII0COOCTBOBATH Pa3BUTHIO MHTEPECA K IIO3HAHUIO OKPYKAKOIICTO MHUPA;

. COJEHCTBOBATH B HpO(bOpI/IeHTaI_[I/II/I ydamuxcs.

. CII0OCOOCTBOBATH Pa3BUTHO KOMMYHHUKATHUBHBIX HABBLIKOB, 066CHC‘{I/IBaI-OH_II/IX PE3YIbTaTUBHOCTD
COBMECTHOM ACATEIbHOCTH.

4. Oxupaaemble pe3y/ibTaTbl 0CBOCHHS MPOrpaMMbl/ MOAYJIst

OO0y4aromuecsi, 0CBOMBIINE POrPaMMY, J0JIAKHbI 3HATH:

*  METO/JIbl HAYYHOT'O MO3HAHUS IPUPOIbI;

+  cojJep)KaHHe OCHOBHBIX MOHATHUI B paMKaX U3y4eHHBIX Pa3JIeNIOB;

+ OCHOBHBIE HCTOUYHUKHM MH(pOpMaIK N0 (PU3MKE, MaTeMaTHKe, aCTPOHOMUHU M CIIOCOObI paboThI ¢
HUMH;

+  ITOPUTM pEeLIeHHs 3a]a4 B paMKax U3y4YE€HHBIX pa3fesioB,;

«  aIropuT™ pabOoThI HAJ IPOEKTOM.



OO0yuaromuecsi, 0CBOMBIINE POrPAMMY, 10JI’KHbI YMeTh:

MIPOBOJIUTH HAOIIOICHUST;
TUTAHUPOBATH M BBITIONHSATEH YKCTICPUMEHTHI,

IMPUMCHATH IOJTYUYCHHBIC 3HAHUA IJIA 00BbIACHEHHUS MMPUPOAHBIX SIBJ'IeHI/If/'I;

MIPUMEHSTH 3aKOHBI U GOPMYIIbI (B paMKaxX M3Y4YE€HHBIX Pa3zesioB) AJIsl PELLIEHU 3aay;
OILICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OPMAIINH;
HAXO0JIUTh, AaHATM3UPOBATh, OTOUPATH, CTPYKTYPHPOBATH HH(POPMAIIHIO.

Oﬁyqamumem, OCBOUBIIIKE IIpOorpamMmmy, 10/IKHbI BJIAAE€Th HABbIKAMM:
CaMOCTOATCIBHOIO PCIICHUA 3a/1a4 B paMKaX U3YYCHHBIX Pa3/C/IOB,;
CaMOCTOATCIIBHOIO MPOBCACHUA HECIIOKHBIX (1)I/I3I/I‘~IGCKI/IX OKCIICPUMCHTOB,

pa3pabOTKH U peasiu3aliu y4eOHOTO TPOEKTHOTO UCCIIEOBAHNS;

paboThl ¢ HHpOpPMAITHECH.

5. Y4eOHBIH IJIaH

Ne HaumeHoBaHnue Bcero B Tom uymncie: ®opmbl
n/n Mo/yJieil M pa3iesioB yacoB | Teopus | [IpakTuka KOHTPOJIS
1. | Mogyns 1. 'eomerpudeckas Mo3anka 4 4 3auer
2. | Monayne 2. YncnoBele rOJ0BOJIOMKH 4 1 3 3auer
3. | Moayne 3. Mup 3aHUMAaTeIbHBIX 12 6 6 3auer
MaTeMaTU4YeCKuX 3a/1a4d
4. | Monynb 4. YBnekaresibHasi aCTpPOHOMUS 16 10 3ayer
5. | Moayns 5. 3aHumarenbHas (hu3uka 24 1 23 3ayer
HUTOIO: 60 14 46
6. Y4yeOHO-TeMaTH4YeCKUH NJIaH
Ne HaumenoBanmue Bcero B ToM 4ucIe: Dopmbl
n/n MoOJyJIeil, pa3aesioB U TeM yacoB | Teopus | IlpakTuka| KOHTPOJIsA
1. MonayJn 1. 'eoMmeTpuyeckass MoO3auKa 4 4
1.1. | IlpocTpancTBeHHBIE TPEACTABICHUS 1 1
1.2. | Pa3pesanue u coctaBieHue Guryp 1 1
1.3. | O6séMHBIE (DUTYPBI: TTUITUHID, KOHYC, 1 1
nupamua, map, Kyo
1.4. | IlpomexyTrouHas arTecTanus 1 1 3aueT
2. MonayJb 2. YncjioBbIe roJI0BOJIOMKH 4 1 3
2.1. | Kak 1101y HayduJiuch CYUTaTh? 1 1
2.2. | Pemenue yncnoBbix pe0ycoB 2 2
2.3. | IlpomexxyTouHas aTTecTanus 1 1 3aueT
3. Mopyab 3. Mup 3aHUMAaTeIbHBIX 12 6 6
MaTeMATHYeCKHUX 3a/1a4
3.1. | OBpuctudeckuil NOAX0A K pEHICHUIO 3a/1a41 3 2 1
3.2. | HecranmaprHble 3a1a4u 4 2 2
3.3. | 3aymaum, pemaemsle criocobom nepedopa 4 2 2
3.4. | ITpoMexyTouyHas arTecTaus 1 1 3ager
4. Monyasb 4. YBieKkareJbHass ACTPOHOMHUS 16 6 10
4.1. | 3B&3ml 4 2 2
4.2. | Co3sesaus. Kapra 3Bé31H0T0 HEba 3 1 2
4.3. | Cocras conneuynoit cucteMsl. Posp CosHia 2 1 1
4.4. | [Ina"eTsl 3eMHOU IPYMNIIbI U TUIAHETHI- 2 1 1
TUTAHTBI




4.5. | UccnenoBanue COMHEYHON CUCTEMBI 3 1 2
4.6. | IlpoMexxyrouHas arTecTanus 2 2 3auer
5. | Moayas 5. 3anumarenbHasi puszuka 24 1 23

5.1. | 3aBUCHUMOCTb pe3ylbTaTOB SKCIIEPUMEHTA OT 2 1 1
JKCIIEpUMEHTATOpa

5.2. | CkopoCTh peakiluu OpraHu3Ma Ha BHEIIHUE 2 2
pasapaxuTenu

5.3. | 3amaun Ha QUBHUYECKYIO MHTYHIIHIO 2 2

5.4. | CummeTtpus BOKpPYT Hac 2 2

5.5. | 3aHuMareabHbIE HIKCIIEPUMEHTHI IO TEME 4 4
«MexaHuka»

5.6. | 3aHMMareIbHbIE IKCIIEPUMEHTHI IO TEME 3 3
«CTpoeHHe BEIIeCTBAY

5.7. | 3aHuMareabHbIE HIKCIIEPUMEHTHI IO TEME 3 3
«DNEKTPUUECTBO U MATHETU3M

5.8. | 3aHuMarenabHbIE HIKCIIEPUMEHTHI IO TEME 3 3
«Onrukay

5.9. | I[IpoMexxyTouHas aTTecTamus 2 2 3auer

NTOTIO: 60 14 46
7. Copnep:xaHue 10NOJHUTEILHOH 00111e00pa3oBaTeIbHON 0011Iepa3BUBalOLell TPOrpaMMbl
Ne HaumeHoBaHue
N Coaep:xkanune o0yyeHust
n/n MOYyJIeil, pa3iejioB U TeM
Moayas 1. 'eomeTpudeckass Mo3anka
1.1. | IlpocTpaHCTBEHHbIE Teopusi: TloHsATUS «BJIEBO», «BIPABO», «BBEPX», «BHU3M.
MPEACTaBICHUS [IpakTtuka: IlocTpoenue Mapuipyra nepenBuxeHus. Touka
Hayajga JIBIDKEHUS; YHCJIO, CTPEJKH, YKa3bIBaIOILIUe
HanpaBlieHue ABuxeHus. [IpoBeseHre TMHUM 1O 3aJaHHOMY
MapuIpyTy (QIrOpUTMY) — «IIYTEIIECTBHE TOUKH» (HA JIUCTE
B KJIeTKY). ITocTpoenne coOCTBEHHOTO MapiipyTa (PUCYHKA)
U €r0 OIMCaHueE.
1.2. | T'eomerpuueckue y30pbl [Tpaktuka: 3akoHoMepHOCTH B Yy30pax. Cummerpus.
Durypsl, UMEIOIINE OJTHY U HECKOJIBKO OCEH CUMMETPUHU.

1.3. | Pa3pe3anue u cocrapieHue [TpakTtuka: Pa3pesanue u cocraBienue ¢uryp. [enenue
buryp 3a/laHHOM (pUTypHl HA PaBHBIE MO TUIOMIAIN YACTH.

1.4. | Pewmenue 3ama4, popmupyromux | [Ipaktuka: IlocTpoeHue KOHCTPYKIUMH 10 3aJlaHHOMY
TeOMETPUUYECKYIO obpasiy  IlepexmanpiBaHe  HECKOJBKHUX  CIHUYEK B
HaOIIONATENEHOCTh COOTBETCTBUU C YCIOBUSAMHU. [IpoBepka BBHINOJIHEHHOMN

paboTHI.

1.5. | O6bémHbIE HUTYPHI: TUIHH]ID, [Ipaktuka: MogenupoBanue u3 mnpoBojoku. Co3zgaHue
KOHYC, TMpaMua, map, Kyo 00BEMHBIX (uUryp U3 pa3BEPTOK: IMIMHAP, NpU3MA

HIECTUYTOJIbHAsA, TMpHU3Ma TpeyroybHas, KyO, KOHYC,
YeThIpEXYroJibHas MHUpaMHia, OKTa’ap, Hapayyieenures,
YCEYEHHBIM KOHYC, yceu€HHas NUpaMuja, MATHYroJbHas
nUpaMuIa, UKOCcasIp.
MonyJb 2. YuciaoBble roJ10BOJTOMKH
2.1. | Kak mr0au Hay4uiIuch CUATaTh? Teopus: U3 ucropun maremaruku. Yucna or 1 mo 1000.

Uucna-Benvkanbl (MHJUITHOH, Tyrol u ap.). Yucnooit
MAJMHIPOM: YHUCIIO0, KOTOPOE YUTAETCS OJMHAKOBO CJIEBA
HalpaBo MW cmopaBa HaueBo. IloMck u 4YTeHUE CIIOB,
CBSI3aHHBIX C MATEMATHKOU (B TaOIUIlE, XOJOM IaXMaTHOTO




KOHS U [p.). 3aHUMATENbHbIE 3a/JaHUsl C PUMCKUMU
dpamu. PurypHsle yucia.

2.2

Pemenue uncinoBeix pedycoB

[Ipaktuka: Pemenue u cocraBneHne pedycoB, coaepKamux
yyciia. 3alloJIHEHUE YHUCIOBOTO KpoccBopha (CyHOKY,
kakypo).  OrtragpiBaHue  3agyMaHHbIX  uucen.  He
nepectaBisis uucna 1, 2, 3, 4, 5, COEMMHUTh MX 3HAKAMH
NEUCTBUI Tak, 4ToObI B orBeTe moaydriock 0, 10, 20, 30,
40, 50, 60, 70, 80, 100. JIBe psmom ctosmue UGPbl MOKHO
CUMTaTh 3a OAHO 4YHCJIO. Tam, rae HeoOXOIMMO, MOYKHO
UCIIOJIb30BaTh CKOOKH.

MOI[yJ'lI) 3. Ml/lp 3AaHUMATC/IbHBIX MATCMATHYCCKHX 3a1a4

3.1.

OBPUCTHUECKUHN TTOJIXO K
PEIICHUIO 3a/1a4H

Teopust: Bunel 3aga4.

[IpakTuka: 3anauyu, IOMyCKAIOUIME HECKOJBKO CHOCOO0B
pemeHus. 3amadd ¢ HEJOCTATOYHBIMU, HEKOPPEKTHBIMH
JMaHHBIMH, €  W30BITOYHBIM  COCTAaBOM  YCIIOBHSL.
[locnenoBaTtenbHOCTh 1IAroB (QITOPUTM) PEIICHUS 3a/JadH.
3amauu, UMEIOIINE HECKOJIbKO pemieHuid. OOpaTHbIe 3a1aun
n 3agaHus. OpUEHTHPOBKA B TEKCTE 3a/adyM, BbIJIEICHHE
YCIIOBHSI W BOIPOCA, JaHHBIX MCKOMBIX YHCEN (BETHYHUH).
Buibop HeoOxomuMoi WHGpOpMAIUU, CoOAepIKalIeHcs B
TEKCTEe 3a/1a4M, Ha PUCYHKE WU B TaOnuIle, /ISl OTBETA Ha
3aJlaHHbIE BOIIPOCHI.

3.2.

Hecrannaprtaeie 3apaumn

IIpakTuka: Hcnonp3oBauue 3HAKOBO-CUMBOJHYECKIX
CpPEACTB Ui MOJICTUPOBAHMS CHUTYyallMd, OIMCAaHHBIX B
3ajadax.

3.3.

3amaqn, pemaeMbie Crocooom
nepedopa

[Ipaktuka: «OTKpBITBIE» 3aladyd W 3aJaHusl. 3ajadydl U
3aJaHusl 10 MPOBEPKE TOTOBBIX PEIICHUN, B TOM YHCIIE
HEBEPHBIX. AHAJIM3 M OIEHKAa TOTOBBIX PEIICHWHN 3aJayH,
BBIOOP BEPHBIX PEIICHHIA.

Moayan 4.

YBiekareJbHasi aCTPOHOMHUS

4.1.

3BE3 bl

Teopusi: Crpoenue, pasMepbl, BHUIBI 3BE31. IBOJIIOLUA
3Bé3a. ['amaxtukm. Hama ramaxktuka. boavokaimue 3BE30EL.
CouHne — Ommkaimas 38e31a. PaccTossHus 10 3BE3LL.
[IpakTuka: ViccnenoBanue 3BE3/1, UX PACCTOSHUE.

4.2.

Co3sseznusa. Kapra 3BE3nqHoro
HeOa

Teopusi: Coze3gusi CeepHoro u HOkHOrO mnoOIyHmIapus.
Jlerennap! o co3Be3muax. BuauMoe nBrkeHue 3BE37. 3011aK.
Hasurannonnrie 3BE3IBL. HebecHrle KOOPJAUHATHI.
[Ipaktuka: HccrnenoBanue [ABWXKEHMS 3BE3N, H3y4EHUE
3BE3/IHBIX KapT.

4.3.

CocTaB COJIHEYHOHN CHCTEMEL.
Poap Coanna

Teopusi: Cosnie — uentp ConHeuHnolt cuctemsl. CoHeuHast
atmocdepa. Biausaue Connila Ha 3emitio.

[Ipaktuka: HccnegoBaHue  CTPYKTYpsl H  pa3MepoB
CoJITHEYHOM CHCTEMEI.

4.4.

IInaneTsl 3eMHOM TpYIIIBI U
[IJIAHETBI-TUTaHTBI

Teopus: OcoOEHHOCTH IUIAHET 3€MHOM TPYMINBI U IUIAHET-
ruranroB. Pacnonoxenue miaHer B COJIHEUHOW CUCTEME.
Pazmepsl u  cTpoenue.  Bpamenue.  Atmocdepa.
IToBepxHocTs  miaHer. TemiepaTrypa Ha  IUIAaHETaX.
Cnyrauxu. Kosblia 1 MX IpOUCXO0XKIEHUE.

IIpakruka: Hccnenosanue OCOOCHHOCTEH  TIaHeT.
ACTpPOHOMMUYECKHE UTPBI HA 3aKPEIJICHNE MaTepraa.

4.5.

Hccnenosanne CotHeEYHOH
CUCTEMBI

Teopm{: I'mnore3nl Bo3HMKHOBeHMS COJIHEYHOM CHCTEMBI.
HccnenoBanus IIaHET W MallbIX Tel COJIHEUHOU CHCTEMEL.




HckyccrBennsle criyTHUKH. [locanku Ha KOCMUYECKHE TeEa.
[Ipaktuka: IIpoekTHO-UCCIEnOBaTENbCKAS ACATEIBHOCTD —
pa3paboTka MUHHU-TIPOEKTa O BBIOPAHHOW OO0YJArOIIUMCS
TEME.

MonyJb

5. 3anumaresbHas puznka

5.1.

3aBUCUMOCTb PE3yJIbTaTOB
HKCTIEPUMEHTA OT
IKCIIEPUMEHTATOpa

Teopus: [IpuMepbl 3aBUCUMOCTH.
[Ipakruka: IIpoBeneHne skcriepuMeHTa.

5.2.

CKOpOCTh peakIuu opranmu3Ma Ha
BHEIITHUE PA3PAKUTEIIN

IIpakTuka: DkcrepuMeHTanbHas paboTa MO ONPEACTICHUIO
CKOPOCTH pEaKlMy OPraHU3Ma Ha BHEIIHUE Pa3IPasKUTEIH.

5.3.

3anaun Ha PUNYECKYIO
HWHTYULUIO

[IpaxTuka: Pemenue 3a1a4 Ha pU3NUECKYIO HHTYULIHIO.

5.4.

CummeTpust BOKPYT Hac

[Ipaktuka: Ilonstme cummerpun. Tpu OCHOBHBIX BHJA:
3epKajbHasi ~ CUMMETpHS;  LIEHTpajibHas  CHUMMETpUS;
NEepeHOoCHass CcUMMeTpusa. Baxnas poib cuMMeTpuun B
¢usnke, Maremaruke u ap. Haykax. CUMMeETpus B >KUBOU
npupojie. CUMMETpHUSI B UCKYCCTBE, apXUTEKType, TEXHHUKE,
OBITY.

5.5.

3aHI/IMaTeJ'II)HI)Ie BKCHepI/IMeHTBI
no TeMe «MexaHukay

IIpaktnka: WHepumsa w  mnepBelid  3akoH  HbroTtoHa.
«HEpIIMOHHBIE) 3aJ1a4u. VYnuBuTENbHBIE cly4au
paBHOBecusl. OKCHEpUMEHThl Ha paBHOBecue (LEHTP
TSOKECTH) C TOAPYYHBIMH MpeAMEeTaMH. OKCIEPUMEHTHI,
JEMOHCTPHUPYIOLIUE SIBJICHUE HHEPLUU.

5.6.

3aHnuMaTrebHbIE SKCIICPUMECHTEI
10 TEMC «CTpOCHI/Ie BCIIECTBa»

[IpakTuka: DKCIEpUMEHTHI JO0Ka3bIBalOIIUE: 1) TUCKpETHOE
CTPOCHHUE TEN, 2) ABWKEHUE MOJIEKYI; 3) B3auMMOJCHCTBUE
MOJIEKYIL.

Habmionenne cMaunBaHusi 1 HECMauMBaHUA. DKCIEPUMEHTBI
C TOBEPXHOCTHBIM  HATSHKEHHEM. OKCIHEPUMEHTHI  C
U3MEHEeHHeM 00beMa, TaBJIeHUs, TeMIIepaTyphl rasa.
DKcrepuMeHTbl ¢ OymMaroil — KOHCTPYMpPOBAaHUE IPOYHBIX
KOHCTPYKIMI U3 HE TPOYHOTO MaTepuara.

5.7.

3aHuMarelIbHbIE SKCIICPUMECHTEL
10 TEME «BHGKTpI/ILIeCTBO n
MaraCTu3m»

[TpaxTuka: DKCIIEPUMEHTBI: JEMOHCTPHUPYIOIINE
CYIIECTBOBaHHE CTaTUYECKOTO ANIEKTPUYECTBA,
yKa3bIBalOIIMEe Ha CYIIECTBOBAHME 3apsA0B IByX BHJIOB.
Koncrpyupoanue ANIEKTPOCKOIIA. OKCTIEPUMEHTHI,
MNOJATBEPXKIAIONINE TMPOBOJUMOCTh OJHUX BEIIECTB U
HENPOBOAUMOCTh  Jpyrux. JKuakue u ra3oo0Opa3Hbie
MPOBOIHUKH. CoOopka ANMEKTPUUECKUX nenei.
[TocnenoBarenbHOE U apasuieIbHOE COEAUHEHUE.

DKCIIEPUMEHTBl C KOMIACOM, IOCTOSSHHBIMM MarHUTaMu
(MarHuTHBIC MAsITHUKY, MAarHUTBI U TEMIIEpaTypa).

5.8.

3aHUMaTeIbHEIC OKCIICPUMCHTDBI
mo TeMe «OnTHKa»

[IpakTuka: OKCIIEpUMEHTBl ~ Ha  PAclpOCTPaHEHHUE,
IIPEJIOMJIEHUE M OTPaKEHHE CBETa. OKCIEPUMEHTHI Ha
OlLyLIeHUE LBeTa. Pa3nokeHue cBeTa B CIEKTP C TOMOUIBIO
TU(QPAKIMOHHON peleTKH M aHAJIOTMYHBIX el MOJPYYHBIX
IIPEIMETOB.

[Tonyyenne wuHTEep(EPEHUMOHHON KapTHHBI PA3TUYHBIMU
cnocobamu. HMccnenoBaHue CBOMCTB cBeTa INPH IMOMOIIU

JIa3cpa — «JIa3CpHOC IIOY».




8. MarepuajabHO-TeXHHYeCKOe o0ecnieyeHne J0NOJHUTEIbHOI 00111e00pa3oBaTe1bHOI
o01mepa3BuBaloLIell MPOrpaMMbl

s obecnieueHus] IporpaMMbl HEOOXOIUMBI y4eOHBbIE ayAWTOPUH, OCHAIIEHHBIE MapKEePHBIMH
JIOCKaMH, MYJIbTUMEIUHHBIM 000pYyJIOBaHUEM (KOMIBIOTEp, MPOEKTOP, SKPaH, MHTEPAKTHBHAS JIOCKA).
Jus 3aHaTHi 10 (u3uke TpeOyeTcss CTaHJAPTHOE IIKOJIbHOE JIAOOPATOPHOE M JEMOHCTPALMOHHOE
obopynoBanue. Heobxoanmoe 060pynoBaHe IO aCTPOHOMUU: TEJIECKOII, MOJBIKHBIC KapThl 3BE3IHOTO
Heba, moaens COoNHEYHOH CHUCTEMBI, TTI00YCHl 3BE3THOTO HEOa, To0yc JIyHBI, MOJIENIb HeOeCHOH chephl,
TEJUIypUH, IIKOJBHBIM AaCTPOHOMHUYECKMHM KajeHAapb. BaXHO Takke HaJIM4he CIPABOYHO-
MHGOPMAIMOHHON U HAYYHO-TIONMYJISIPHON JTUTEPATYPHI.

9. MeToanveckue PECKOMCHAAIUH 110 OpraHu3anmuu 06pa3OBaTeJ1bHOFO nmpouecca

JlaHHast mporpaMMa HOCUT 3aHMUMAaTebHBIN, TPaKTUKO-OpUEHTHPOBaHHBIN Xapaktep. [Ipu orbope
COJIep’KaHUsl MPOrPaMMBbl MCTOJb3YETCS MEXAMCUUIIMHAPHBIN MOJXO0JA, B COOTBETCTBUM C KOTOPBIM
oOyuaroniyecs: JODKHBI YCBOWUTh 3HAHMS M YMEHHUS, HeoOXoaumble Juid (POPMHUPOBAHUS €AUHOMN
LIEJIOCTHOM  €CTECTBEHHOHAyYHOM KapTUHBI MHUpa, oOINpeAenstouneil (opMUpOBaHHE HAYYHOTO
MHPOBO33PEHHUS, BOCTPEOOBAHHBIE B )KU3HU U B MPAKTUYECKON EATEIHHOCTH.

OOydeHne OCyHIECTBISIETCS TOCPEICTBOM CIEAYIOIIUX METOJ0B: Oeceda, aHalM3 TEKCTa,
HaOJI0IeHNe, pelIeHne 3a/1a4, Tab0paTOPHbIE, SKCIIEPUMEHTANIbHBIE, TPOEKTHbIE PaOOTHI.

Peanu3zanus nporpamMMsl 0azupyeTcsl Ha MPUHIUIIAX Pa3BUBAIOLIET0 00yUeHUs, 1eATEIbHOCTHOTO
M0X0/1a, MPOOJIEMHO-TIOUCKOBBIX MeToJax o0ydeHus. B mpoiiecce oOydeHHs aKTHBHO HCIIOJIBb3YIOTCA
MYJIbTUMEUIHBIE CPEeACTBA O00ydeHHsI, pa3HOOOpa3HbIe CPEJICTBA HATJSAHOCTH, JIEMOHCTPAIIMOHHOE U
nabopaTopHOE 000PYyI0OBAHUE.

B xone ocBoeHus mporpaMMel ¢ MOMOIIBIO 3aHMMATENBHOIO MaTepuasla MpeAMETHOH o0nacTu
«MaremaTHKa» OCYHIECTBIIACTCA PYKOBOACTBO CAMOCTOSITEIBHOM ITO3HABATEIBHON [ESATEIBHOCTBIO
oOyyaromuxcs, CO3JAal0TCA YCIOBMs A WHAMBUIyalW3alud y4eOHOM MeATEeNbHOCTH, IPOSBICHUS
MHTEpeCca, caMOCTOSTEIbHOCTH M MHULMATUBBI OOyJaroIUXcs MPU U3Yy4EHUU MaTEeMAaTUKU B OCHOBHOM
LIKOJIE.

10. ®opmbl yueOHOii padoThI

OpoHTaNIbHASA, HHAWBUIyaJIbHAs U TPYIIIOBas padoTa.

11. ®opmbI KOHTPOJIS
11.1. ®opMbl TeKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH W MPOMEKYTOYHOM aTTeCTAIMU

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIIECTBIISETCS Ha OCHOBE HAOJIIOJICHUM 3a JEATEIHHOCTHIO
yUYalIuXcs B XOJI€ 3aHATUH.

[IpoMexyTOouHOM arTecTanuell MO0 HWTOraM OCBOCHHUS KaKJIOTO MOIYJsS SIBISIETCS 3a4eT B
CIIEYIOIIUX BUIAX:

Ne i/m HanmeHnoBanue mopayJiei Bun konrpoJis
1 I'eomeTpuueckas Mo3anka TecTupoBanue
2 YucaoBbIe TOJIOBOJIOMKH TectupoBanue
3 Mup 3aHMMAaTeIbHBIX MaTEMaTHUYECKUX 3a7a4 TectupoBanue
4 YBiekarenbHast aCTPOHOMUS TectupoBanue
5 3aHuMarenbHas pusmka TectupoBanue

IIpumepHbie Bonpockl no MoayJsim 1 Kpurepuu oneHuBaHusA
Bonpocs! n 3axanns k Mmoayaio 1: «I'eomerpryeckas M0O3anKa

Bompoc 1: Kakoe 13 nepeunciaeHHbIX FT€OMETPUUECKUX TEJ HE SBIJISIETCS MHOTOTPaHHUKOM?
BapuanTs! oTBeTa: a) Ky0; 0) KOHYyC; B) IpU3Ma; I') MUpaMHJIa.



Bomnpoc 2: Ogna cropoHa nmpsiMOyrojibHUKa paBHa 6 cM, a ero miomanas 42 cm2. YUeMy paBHa apyras
cTopoHa?

BapuanTsl otBeta: a) 15 cm; 6) 9 cm; B) 7 cm; 1) 8 cMm.

Bompoc 3: Uemy paBHa cTopoHa KBajapaTa, €CiM ero miomans pasHa 0,49 m2?

Bapuants! otBeta: a)70 cm; 6)0,07m; B) 49 cm; 1) 0,49 M.

BOl'lpOCLI U 3aJaHUsI K MOAYJTH0 2: «UucoBbIe TOJOBOJTOMKH)

Bompoc 1: Kakue 3naku npomnyuieHsl B paBeHcTBe 3 4 6 6 = 48

Bapuantel otBeta: A) *,+, * B) +, *, * B)+, -, *T") +, *, -

Bompoc 2: Ckosbko 0YkOB HaOupaeT Ny4HHK B, 3Has, dro oOmuii Oamr jydHuka A paBeH 55 u 4to
pa3HbIe OYKH 3apadaThIBAIOTCS B ACCATH 30HAX MO BO3PACTAHMIO K LIEHTPY?

\Elnl%\\\\\rl‘l‘;dk\l!,n\l////:x‘\\Q\\rllnl]l

Bapuants otBeta: A) 30 b) 38 B)40T') 35
Bomnpoc 3: Kakue kernu Hy»HO cOUTB, 4T0OBI HAOpaTh poBHO 100 0uKOB?

Bapuants otBeta: A) 13, 39,48 b) 13, 8,47 B)48,39,81) 48,47, 8
Bonpocs! u 3anpanusi kK Moay 0 3: «MUp 3aHUMATETbHBIX MATEMATHYECKHUX 32129

Bompoc 1: Hukonaii Bomen B aBToO0yc M mepecuuTan maccaxupoB. Mx Obuto 17. ABToOyC TpoHyIcs,
3ateM octaHoBmica. Ha nepBoii octaHOBKE BOLLIO 6 4YesloBeK, BoILIO 2. Ha cneayromeid Bomio 4, HUKTO
HE BBIIIEN. A TOTOM Ha OCTaHOBKE OJIMH TPaKJaHHWH BOIIEN C 1eNoi Kydeil 0OHOBOK. CKOJIBKO OBLIO
OCTaHOBOK?

Bapuantst otBeta: A)3b)4 B)5 1)6

Bompoc 2: Ecnu 661 y KpacHOTO ApakoHa ObLIO Ha 6 TOJOB OOJbIIE, YeM Yy 3€JIEHOTO, TO Y HUX OBLIO OBl
34 rosioBbl Ha aABoux. Ho y kpacHOTO apakoHa Ha 6 TOJIOB MEHbIIE, 4eM Y 3eJeHOro. CKOJIBKO roJIoB y
KpacHOTro JIpaKoHa?

BapuanTtst otBeta: A)9B)8 B)7 16

Bompoc 3: Manenpkas Harama He XOQUT TynsiTh, €CITU Ha yAUIE BETep U UAET A0XKAb. B okTsOpe 13
JHEHW ObLIO SICHO M Oe3BeTpeHHO, 12 mHell mien noxas, u 11 aHel aynm Berep. CKOJNBKO JHEH B OKTIOpe
Harama nrpana ¢ Mmamoii noma?

Bapuantst otBeta: A)36)4 B)5 1)6



BOHPOCLI U 3aJaHUsl K MOAYJIH0 4: «YBJeKaTrejJabHas aCTPOHOMMUS»

Bompoc 1: IlpaBuibHbIN NOPSAAOK pacHOIOKEHUS IIAaHET 3¢MHOMN Ipymbl oT ConHua

Bapuanter otBera: A) Benepa, Mapc, 3emuss, Mepkypuit b) Mapc, 3emnsi, Mepkypuii, Benepa B)
Mepxkypuii, Benepa, 3emis, Mapc I') 3emist, Mapc, Benepa, Mepkypuit

Bompoc 2: Kakas miianera CoJiHeYHON CUCTEMbI Ha3BaHHAs HE B YeCTh O0ora puMckoi Mudonorun?
Bapuants! otBeta: A) Mapc b) 3emst B) FOnurep I') Catypu

Bormpoc 3: B kakom co3Be3uK HaXOUTCS MOJsIpHas 3Be3/a?

Bapuants! otBeta: A) Manas mensenuna b) bonbmas mensenuna B) Opuon I') Kaccuones

Bonpocs! 1 3a1anus K MoayJio 5: «3anumaresbHasi Gpuznka»

Bomnpoc 1: Kakoil u3 npuBeEHHBIX HUKE ONBITOB MTOATBEPKIAET TUIIOTE3Y O TOM, YTO BEIIECTBA COCTOST
U3 OT/AEIBHBIX YaCTHULl, MEXKIY KOTOPBIMU €CTh IPOMEKYTKH ?

BapuaHnTsl oTBeTa: a) pacTBOpeHHE caxapa B BOJE; 0) NMpUTSHKEHHE OylIaBOK K MarHUTY; B) MaJCHUE Tel
Ha 3eMJIIO; T) paclIupeHUe Tella IPU HarpeBaHuu;

Bompoc 2: Teepaoe, )Kuakoe u ra3000pa3Hoe arperaTHoe COCTOSTHUE

BapuanTtsl oTBeTa: A) MOTYT UMETh BCe BelecTBa. b) nmeeT Toabko BoAa. B) MMEIOT TOJIBKO HEKOTOpHIE
BeIlleCTBA

Bormpoc 3: Uro siBnsieTcst npu4MHON yBeIHUeHus: CKOPOCcTH Auddy3un ¢ pocToM Temneparypsl Tena?
Bapuantsl oTBera: A) yBenHYeHHE CKOPOCTH IBMXKEHMsI MOJeKyd. b) yBennuenue GecriopsodHOCTH
IBUKEHUS MOJIEKY 1. B) yBennueHne npoMekyTKoB MEXKy MOJIEKYJIaAMH.

Kpumepuu oyenueanus:

85 - 100 % npasunvrbix 0meemos — 8biCOKULL YPOBEHD,
70 - 84% npasunvHbiX 0MEEMO8 — NOBLIUEHHDII YPOBEHD,
50 - 69% npasunvrbix 0OMmeemos — cpeoHuUll ypoBeHs,
menee 50 % npasunbHblX OMEEemo8 — HU3KUU YPOGEHb.

OneHka «3a4T€HO» CTABUTCS MO MTOraM TECTUPOBAHMSI, €CIM OOYdYalOLIUICS NOCTUT CpeIHUMN
YPOBEHb U BbILIE (IPaBUIbHBIX OTBETOB 50 % U BhILIE).

OneHka «HE 3a4TE€HO» CTABUTCS IO WTOraM TECTHUPOBAHUS, €ClIM OOy4yaloUIuiicsi HE JOCTUT
CpeaHero ypoBHs (IIpaBUWIbHBIX OTBETOB MeHee 50 %).



