AETAPTAMEHT OBPA30BAHMSL, HAYKH U MOJIOJEKHOM MOATUKA
BOPOHEXCKOM OBJIACTU

TOCYZIAPCTBEHHOE ABTOHOMHOE HETUTTOBOE OBPA30BATEJIbHOE
YUPEXIIEHUE BOPOHEXCKOW OBJIACTU «PETUOHAJIbHBIH LEHTP
BBISIBJIIEHWA, TOAJTEPIKKI M PASBUTUS CTIOCOBHOCTEH U TAJIAHTOB V
JIETER Y MOJIOJTEXXU «OPHOH»

(FAHOY BO «Pernonamsusiii nentp «Opuomn»)

PEKOMEH/IOBAHA YTBEP)K%LO;,:,.
OxcniepHbiM  coBetoM [AHOY  BO [lupexpopl o
«Pernonankurii neHTp «Opion» I'AHQ

2PN
- sDeruonambHbli  ucHIp

[Tporokon Ne 4
or «10» aBrycra 2021 r

«ludpposas reorpadusi, HHTEpAKTHBHBII riaodyc»

AononHUTENbHas 06meobpasoBatenbHas oblepasBuBaonas nporpaMma

HarmpapienHocTs: ecTecTBeHHOHAY HAS
ITpodms: reorpadus

Twun nporpammer: MoguduumMposanHas
Bospacrhas kateropus: 12 — 18 ner
Cpox peamsauni: 1roa (44 uaca)
YpoBenb ocBoeHHUS: Ga30BEIi

r. Boponex
2021 r.



HosicHuTeAbHAA 3aIUCKA
K J0MOJHUTEJIbHOM 0011e00pa3oBaTe/IbHOM 001Iepa3BUBAKOIIEH IPOrpaMmme
€CTECTBEHHOHAY4YHOM HANIPABJIEHHOCTH
«udposas reorpadusi, HHTEPAKTUBHBII IJ100yC»

JlonosHUTEBHAS o0mieobpa3oBarenpHas o01epa3BUBaroIIas IporpamMmma
«IudpoBas reorpadusi, UHTEPAKTUBHBIM TJI00yC» MpeaHa3HadyeHa i ydammxcs 6-11
KJIacCOB, OPOSBISIIOIIMX ~ HMHTEPEC K HW3YY4eHWI0  reorpaduu,  SKOJOTHH,
y4eOHO-HCCIIe10BaTeNIbCKOM U TPOSKTHON JAESITEIbHOCTH.

JlononHuTenbHas oOuieo0pa3oBaTesbHAs oO1iepa3BuBaroIas nporpaMma

€CTeCTBEHHOHAayuHOW HampaBieHHOCTH «l[udpoBas reorpadus, WHTCPAKTUBHBIN TI00YC»
SBJISICTCS MOIU(DHUIIMPOBAHHOW, MUMEET 0a30BBIi YPOBEHb OCBOCHUS, MO3BOJSET YJAITUMCS
CPEITHEr0 U CTAPIIETO MIKOJIBHOT'O BO3pAcTa HAYUYUThCS MMOHUMATh OCOOEHHOCTH IMPOIIECCOB
MPOUCXOSIINX HAa TMOBEPXHOCTH 3eMJIM C Tomolbio IudpoBeix nadoparopuit PASCO,
WHTEPAKTUBHOTO TIJ100yca, TMOYBEHHOW Jjaboparopum. HWHOro OOOpYIOBaHUS W
JIEMOHCTPAITMOHHBIX MaTEPHAJIOB.

OcHoBomonararomuMu ~ Jsi  pa3pabOTKH  MpOrpamMMbl  CTald  CIEIYIOIINE
HOPMATHBHBIC TOKYMEHTHI:

1. 3akon P® «O6 obpazoBanuu B Poccwmiickoit denepamum» ot 29.12.2012 .
Ne273-®3 (pen. ot 01.05.2017 r.).
2. Hanumonaneubiii npoekt «OOpa3zoBanue» yTB. mnpe3uauymom CoBera mpu

npe3ujienTe PO no cTpaTernueckoMy pa3BUTHIO U HALMOHAIBHBIM MPOEKTaM (IIPOTOKOJ OT
24 nexabps 2018 1.Nel6) — «Ycmex kaxmgoro pebenka», «lludpoBas oOpazoBarenbHas
cpenay, «Momoblie mpodeccuonalbly, «ConranbHas aKTHBHOCTDY;

3. ®denepanbHblii 3aKk0oH «O BHeceHUHM U3MeHEeHHMH B denepanbHblii 3aK0H «O0
obpaszoBanuu B Poccuiickoit @enepanum» Mo BOIPOcaM BOCIIUTaHUS oOydarommxcs ot 31
utos 2020 r., peructpamonubiii N 304-03.

4. [TpuoputeTHBIi TPOEKT «JlOCTYymHOE OMONHUTENbHOE OO0pa3oBaHUE IS
nereit (yrB. IIpesaunuymom Coeta npu npe3ujieHTe PO no crparerndyeckoMy pa3BUTHIO U
npuopuTeTHbIM IpoekTaM (0T 30 HosiOps 2016 1. Ne 11)»;

5. Vka3 mnpesunenta PO or 7 mas 2018 roma «O HalMOHAIBHBIX LEIAX U
cTpaTernyeckux 3aaavax passutusi PO na nepuox no 2024 rogay;

6. Vka3 Ilpesunenra PO or 7 mas 2021 r. Ne 599 «O mepax no peanuzaunuu
rOCy/IapCTBEHHOM MOJUTHKHU B 007aCTH 00pa30BaHUS U HAYKN»;

7. «MeTtoauueckre PpEeKOMEHJAUU 10 IMPOEKTUPOBAHUIO JOMOIHHUTEIbHBIX
oOlIepa3BUBAIOIIMX MPOrpaMM (BKJIIOYasi pa3HOYpPOBHEBbIE MporpaMmbl)y. Ilucbmo
Muno6puayku ot 18 Hos10pst 2015 r. N 09-3242.

8. [Mucemo MunoGpHayku Poccun ot 29.03.2016 N BK-641/09 «O namnpaBieHnu
METOJMYECKUX pekoMeHaanuii» («Meroauueckue peKkoOMEeHAAlMu IO  peau3aluu
aJanTHUPOBAHHBIX JOIMOJHUTEIBHBIX O0IIE00Pa30BaTENbHBIX MPOTPaMM, CIIOCOOCTBYIOIINX
COLIMANIbHO-TICUXOJIOTUYECKON peabmiuTaluuu, NpoPecCHOHAaIbHOMY CaMOOIpPEIEICHUIO
JIETEN C OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbs, BKJIIOYas JI€TEH-UHBAIUIOB, C YYETOM
UX 0COOBIX 00pa3oBaTENbHBIX TOTPEOHOCTEH ).

9. [Ipuka3 MunucrepctBa oOpa3zoBanus Poccuiickoit @eaepaunn oT 9 HOSOps
2018 1. Ne 196 «OO6 yTBepXKIEHUMU TOpsAKA OpraHU3allUd U  OCYIIECTBICHUS
o0pa30oBaTeJIbHOM  AESATENBHOCTH 1O  JIOMOJHUTENIBbHBIM  001ie00pa3oBaTeIbHbIM



porpammam»;

10.  TIpukaz MwunobpHayku ot 23 asrycta 2017 1. Ne816 «OO0 yTBepkaeHUH
[lopsiaxka  mpUMEHEHUs  OpPraHM3alUsSMH,  OCYLIECTBIAIOIIMMU  00pa30BaTEIbHYIO
JESTENbHOCTh, 3JEKTPOHHOTO O0Y4YEHUSs, NTUCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH
npyY peanu3anuu 00pa3oBaTeIbHBIX IPOrPaMM».

11.  «Ilopsimok opraHu3anuy U OCYIIECTBICHHUS 00pa30BaTENbHOM JEATEIbHOCTU
M0  JONMOJHHUTENbHBIM  00mmeoOpa3oBaTeNbHBIM  NporpaMMaM»  (yTB.  TIPUKa30M
Mumnrnpocsemenus PO ot 09.11.2018 r. Ne196).

12.  Tlpuka3z Munucrepcrsa nmpocsemieHust PO ot 30.09.2020 Ne533 «O BHeceHUH
u3MeHeHuii B [Topsiiok opraHu3anuu 1 OCyIIeCTBICHUsI 00pa30BaTEIbHON NESITELHOCTH 110
JIOTIOJIHUTENBHBIM ~ 00LIe00pa30BaTEIbHBIM — MpOrpaMMamM»,  YTBEPKACHHBIM MPUKA30M
Munucrepcrsa npocserienus Poccuiickoit @eaeparuu ot 9 HosiOps 2018 1. Ne196.

13.  Tlpuxa3 MunuctepctBa npocernieHus PO ot 02.02.2021r. Ne38 «O BHeceHuu
n3MeHeHuii B lleneByro Mozenb pa3BUTUS PErMOHAJIBHBIX CHUCTEM JIOMOJIHUTEIBHOTO
oOpazoBaHusl JeTel, YTBEpPXKIACHHYIO MpHKazoM MuHHCTEpCcTBa TmpocBerieHus PO ot
03.09.2019r. Ne467».

14.  TlocranoBneHue ['7aBHOrO ToOCyIapCTBEHHOTO CaHUTapHOro Bpaya P® ot
28.09.2020 1. No 28 «OO6 yrBepxkaenun canutapabix mnpaBun CIT  2.4.3648-20
«CaHUTapHO-3MHIEMUOJIOTHYECKUE TPEOOBAaHUS K OpraHU3AlMsIM BOCIIUTAHUS U O0yUYeHUS,
OTJbIXa U 03/I0POBJIEHUS AETEH U MOJIOJEKH.

15.  TIpuka3z «O0 opranuzanuu oOpa3oBaTeIbHON AESITEIHLHOCTH B OPraHU3aLUsX,
peanu3yromux 00pa3oBaTeIbHbIE POrpaMMbl HAYaJILHOTO OOIIEro, OCHOBHOI'O OOIETro U
CpEIHETO o01iero o0pa3oBaHus, o0Opa3oBaTeibHBIE  MPOrPAMMBI CpEIHErO
npoecCHOHAIBHOTO 00pa30BaHUs U JIONOJHUTENbHbBIE 00111e00pa30BaTEIbHbIE TPOrPAMMABI,
B YCIOBUSIX PpAacCHpOCTpAaHEHHS HOBOW KOPOHABUPYCHOM MH(EKIUU HA TEPPUTOPUU
poccuiickoi ®enepamum» ot 17 mapta 2020 r.Ne 104.

16.  IlocraHoBneHWE TIABHOTO CaHUTapHOTO Bpada Poccuiickoit deneparuu ot
28.01.2021 1. Ne 2 «OO6 yrBepkaeHnu canutapHbix mpaBuwit u HopMm CanlluH 1.2.3685-21
«'uruennueckre HOpMaTHBBI U TpeOoBaHUA K obOecrneueHuto Oe30macHocTH W (WIIn)
0€3BpEeIHOCTH /7Sl YesIoBeKa (PaKTOPOB Cpeabl OOMTAHUS.

17.  Pacnopsxenue [IpaBurtensctBa Boponexckoit obmactu ot 23 utonst 2020 Ne
784-p «O06 yrBepxkaennn KoHmenmnuu BEISBICHUS, TIOJIEPKKH M Pa3BUTHS CIIOCOOHOCTEH U
TaJaHTOB y JieTel u Mojoaexxku Boponexckoii oomactu Ha 2020-2025 roasi».

18.  Pacmnopspkenue npaButenbcTBa Poccutickoit denepamuu ot 29 mas 2015 r. Ne
996-p «Crpaterust pazBuTus BocnuTanus B Poccuiickoit @enepanuu Ha niepuon g0 2025
rojia;

19.  VYcraB TAHOY BO «Perunonanshsiii neHtp «Opuon» ot 08.04.2021 Ne418 r.;

20. Tlonoxenme 00 opraHu3amuu 0OpazoBaTeNbHOTO mporecca B OpuoH (YTB.
npukazom aupekropa Opuon Ne248 ot 18.08.2021 r.).

AKTYaJIbHOCTb IIPOrPaMMBbI COCTOUT B TOM, UTO O0Oy4aroliuecs UMEIOT BO3MOKHOCTb
UCIIOJIb3Ysl DJICKTPOHHBIN JIa0OpAaTOPHBI KOMIUIEKC, HWHTEPAKTHBHBIM TJI00yC, HWHOE
000Opy/ZIOBaHME M Pa3/aTOYHbIA MaTepHall CaMOCTOSTEIbHO MPOBOJUTH HCCIEIOBAHUS U
MPOBEPATh TEOpeTUYECKHe MmaTepuaibl. Ilporpamma mnpu3BaHa COXpPaHUTH TPAJULIUU
KJIACCUYECKOro  y4yeOHOro nmpeaMera M, Hapsgy C OTUM, IIOJIHEE PaCKPbITh
HEHUCII0JIb30BaHHBIE PE3EPBBI, TJIABHBIM 00pa3oM, B CTPYKTYpE COAECPMaHUS U OpraHu3aliu



MIKOJBHOTO  00yueHusa. [IporpamMma  mO3BOJISIET  y4acTHHKAM  JOHOJHHUTEIHHOIO
00pa3oBaTeIbHOTO MPOIecca MOTYyUYUTh 00iee TITyOO0KHe U MPOYHBIC 3HAHUS.

HoBu3zna nporpammsl «[{udposas reorpadusi, ”HTEpaKTUBHBIN TJI00YC» OMHUpPAETCS HA
KOMIUIEKCHOE HCIIOJIb30BaHUE O0OpYNOBaHHUS W MAaTepUAJIOB MpPU U3YYEHUH TEM.
[Iporpamma mnpeamonaraer yriayOuTh WIKOJbHBIE 3HAHUS Y4YallUXCS 1O Teorpapuu u
9KOJIOTMM, NPHUBUTh HABBIKK M YMEHHUS MNpu pabore ¢ HUPPOBBIM U 1a00OpaTOPHBIM
000pyI0BaHHEM, IPUBJIEYb K MMPOEKTHO-MUCCIIE0BATEIHCKON paboTe.

Hear mnporpammsl: GOpMHUPOBAaHUE OCO3HAHHOTO OTHOIIGHUS Yy4YalIuXcs K
rpoueccaM, IPOUCXOAAIINM Ha IJIaHETe U IPUBUTUE UHTEpeca K reorpauu Kak HayKu.

Ilenaroruyeckasi 1eeco00pPa3HOCTh TMPOTPaAaMMBI  COCTOMT B TOM, UTOOBI
chopMUpOBaTh y MOAPACTAIOUIETO MTOKOJIECHHUSI HOBbIE KOMIETEHIIMH, YIAYUYIIUT OPUEHTALUIO
pebeHKa B IpeIMETHOM 00J1acTH.

Bo3pacr: rpynmsl yuyamuxcs cmemannbie 12-18 zem

BospacTHbie 0COOCHHOCTH  JIeTei, y4yacTBylOIIUX B peajmM3anuu
JAOTOJTHUTEJIbHOM 00111e00pa3oBaTeILHOM 001Iepa3BUBAKOIIEN IPOTPAMMBI.

et B Bo3pacTe 12 jeT XapakTepHU3yIOTCS PE3KMM BO3PACTaHUEM IIO3HABATEIIBHOU
aKTUBHOCTU M Jt0OO3HATENbHOCTU. BaxxHo oOpamiaTh BHUMaHHW€ Ha OIpeaeIEHHYIO
OBEPXHOCTHOCTh,  pa30OpPOCAHHOCTb, HE CHCTEMHOCTb, XAOTHYHOCTh HPOSIBICHUHN
ar0003HaTeNnbHOCTH. B 13-15 5eT cyiecTBeHHYIO poJib HAYMHAET UTPaTh MOJAPOCTKOBAS WU
IOHOLIecKass CyOKynbTypa. Benyiyio posib B JIMYHOCTHOM CaMOOIpPEAENIEHUH MOJIPOCTKA
UTpaeT NMPUHAUICKHOCTh K rpymnme. [loaToMy odeHb Ba)KHO C MEPBBIX MUHYT MpeObIBaHUS
JIeTell B KOJUIEKTHBE ONMPEEIUTHCA C HUIMH KaKk BO BHYTPEHHHUX MpaBUJIax MOBEICHUS, TaK U
B YK€ JCHUCTBYIOIIMX — OOLIMX, YCTAaHOBJCHHBIX JIsI BCEro JETCKOTO KOJUICKTUBA
OpraHu3aluu.

MeToabl BOCIUTAHUSI, IPUMEHIEMBIE B X0/I€ PEATTU3ALMH TPOTrPAMMBIL:

-MeTo/ibl (OPMHUPOBAHUS CO3HAHMS (METOJBI YOCKICHHS): OOBSICHEHHE, paccKas,
Oecena, mpumep (IIPEACTABIECHbI IPAKTUUYECKU HA BCEX 3AHATHUSIX MPU OOBSICHEHWU HOBOTO
MaTepHasa, IOBTOPEHUH MTPOHACHHBIX TEM);

-METOAbl OpraHU3alMHU JEATEIbHOCTH M (OPMUPOBAHUS OIbITA TOBEICHUS:
nejaroruieckoe TpedoBaHue, NpuydeHne, BOCIUTHIBAIOIINE CUTYyaluu (IPUCYTCTBYIOT MPHU
IPOBEJIEHUHU HKCKYPCHii, OOILIEHNH C MIEaroroM U CBEpCTHUKAMM);

-METO/bl CTUMYJIMPOBAHUS TNOBEAECHUSI U JEATEIbHOCTU: IMOOLIPEHHUE (BBIPAXKEHHE
MOJIOKUTEILHOM OIEHKH, MPU3HAHWE KAuyeCTB W TMOCTYIKOB) W TMOpULIAHUE IEHCTBUH U
MIOCTYIIKOB, IPOTUBOPEYAIIMX HOPMaM MOBEAECHUS.

Ilenaroruyeckue TeXHOJIOTMHU, TPUMEHIEMbIE B X0/I€ peajn3allii MPOrpaMMBbl:

TexHosorust  Mccaea0BaTenbCKOro  (mpobiaemMHoro) oOydeHus, NpU  KOTOpOit
OpraHu3alys 3aHATUN MPEAroyiaraeT Co3JaHue Moj PYKOBOACTBOM Iefarora mpoOeMHBIX
CUTyalluid M aKTUBHYIO JI€ATEIbHOCTh YYAlllUXCS MO HUX PA3PELIECHUI0, B PE3yJbTaTe YEro
OPOMCXOIUT OBJAJIEHUE 3HAHMSIMM, YMEHUSIMU M HaBbIKaMH; 0Opa30BaTelIbHBIA Mpolecc
CTPOMTCSI KaK TOWUCK HOBBIX I103HABATENIbHBIX OPUEHTUPOB. TEXHOJOrHus MPOOJIEMHOTO
oOy4yeHHs] TpEArNoyiaraeT CIEAYIOIYI0 OpPraHM3alMI0: IEeAaror Cco3JaeT MNPOOJIEeMHYIO
CUTYallMIO, HAMpaBIIAeT YYalllUXCS Ha €€ PelleHUE, OPraHU3yeT MOUCK PEIICHUs. YYEeHUK
CTAaBUTCSI B TO3UIIMIO CYOBEKTa CBOETO OOYy4EeHUSs, pa3peniaeT MpoOJEMHYIO CUTYaIlUIO, B
pe3yabTaTe 4ero MpruoOpeTaeT HOBbIE 3HAHUS M OBJIaJI€BACT HOBBIMU CIIOCOOAMU JIEHCTBUSI.

['pynmoBele TEXHOJIOTUM MNPEANOIaraloT OpPraHU3alMUI0 COBMECTHBIX JCHCTBUM,




KOMMYHUKaIMIO, OOIIeHWe, B3aMMOIOHMMAaHHE, B3aUMOIIOMOIb, B3aUMOKOPPEKIIHIO.
Beimensror cinenyronme pa3HOBUIHOCTM TPYNIOBBIX TEXHOJIOTMM: TPYIIIOBOM ONPOC;
OOIIECTBEHHBI CMOTp 3HAHMUU; ydyeOHasi BCTpeua; JUCKYCCHUS; TUCIYT; HETPaIUIIMOHHBIE
3aHATHS (KOH(pepeHIs, MyTellecTBUe, UHTErpUpOBaHHbIe 3aHATHS U Jp.). OcobeHHOCTH
TPYIIIOBOM TEXHOJIOTUH 3aKJII0YAIOTCA B TOM, YTO ydeOHas TpyIma JAEIUTCS Ha MOATPYIIIIbI
JUISL PEIlIeHUs W BBIMOJHEHUS KOHKPETHBIX 3a/1ay; 3aJJaHu€ BBIMOIHIETCS TaKUM 00pa3oM,
9TOOBI OBIT BHJEH BKJIAJM KaXnoro ydeHuka. CoCTaB TpyNIbl MOXET MEHSTbhCS B
3aBUCUMOCTH OT UEeNu AesATeabHOCTH. (COBpEMEHHBIN YpPOBEHb JIOMOJHHUTEIBHOTO
o0pa30BaHUsl XapaKTEPU3YETCsl TEM, YTO I'PYNIOBbIE TEXHOJOIMH IIMPOKO MCIOJIB3YIOTCS B
€ro MpakTHKe

KonnyectBo yyamuxces: 12-15 genoexk.

CocTaB rpynnsl: OCTOSHHBIM, pa3HOBO3PACTHBIN.

®dopma 3aHATHI: TpynmnoBas, OYHas, BO3MOXXHO HCIOJIb30BAHHE SJIEMEHTOB
3JIEKTPOHHOTO 00Y4eHHUE U TUCTAHIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH.

KosmmuecTBo 3aHATHI: 3aHATHS MO 2 Yaca B JICHb, JBA 3aHATUS B HEJCNIO, KAXI0€

3aHATHE TI0 45 MUHYT B COOTBETCTBHUH C y4eOHO-KAICHIAPHBIM I'paduKOM.
Cpoxk peanu3zanum odpa3zoBaTeibHOI nporpammbl: 144 yaca
3agauu nmporpamMmei:
Oopazoeamenvhvle:
— chopmupoBaTh y 00y4daronuxcsi 6a30Bblil MUHUMYM TeorpaduuecKux 3HaHUM
— 00Y4YHTb OCHOBHBIM HaBBIKaM pabOThI C COBPEMEHHBIMH IeorpauuecKuMH MporpaMMamMu
U 1M (POBBIM METO/IaM HAOJIIOACHUS 3a IUIAHETOM;
— 00oraTuTh OOYYAIOIIUXCS 3HAHUSAMH O CTIOCO0aX MCCIIEOBAHUS 3€MITH U IOCTHKEHUSIX
HAyK{ B U3YYECHUHU IJIAHETHI;
— MIO3HAKOMUTh O0YYaIOLUXCSl C COBPEMEHHBIMU METOAAMH HAYYHOI'O IPOTHO3UPOBAHUS.
Pa3zeusarwwue:
— pa3BUBATH MPOCTPAHCTBEHHBIE MPEACTABICHUS O CPABHUTEIBHBIX pa3Mepax 0ObEKTOB Ha
3emiie, pacCTOSIHUAX MEKIY HUMHU, UX B3aUMHOM Pa3MEIICHUH U JBUKECHUHU;
— pa3BHUBaTh HaBBIKM CaMOCTOSITEIbHOCTH, YMEHHE padoTaTh B KOJUIEKTHBE, BKIIIOUATHCS B
aKTUBHYIO Oecey 1Mo 00CYXIEHUIO YBUIEHHOTO, IPOCIYILIAHHOTO, IPOUYUTAHHOT'O;
— TIOBBICUTH APYAULIMIO U PACHIMPUTH KPYTro30p 00ydarouuxcs.
Bocnumamenvnuie:
— copMUpOBaTh Y 00YyUaIOIIUXCSI OCHOBBI HAYYHOT'O MUPOBO33PEHUS U HAyUHBIX
yOeX ICHMIA,
— BOCIIUTBIBATh 3MOLUOHAJIbHO-3CTETUYECKHUE UYBCTBA MPY N3YyUYEHUH IIAHETHI;
— c03/1aBaTh OJaronpusITHbIE YCIOBHS JJIsl Pa3BUTHUSL SMOLIMOHAIBHOMN cepbl aeTeil,
KU3HEYTBEPKAAIOLIETO, MOJOKUTEIBHOTO OTHOLIEHUS K OKPYKAIOIIEMY MUPY;
— pa3BUTh YMEHHUS TyMaTh, UCCIIEN0BATh, OOUIATHCS, B3aMMO/IECTBOBATD, JOBOJIUTH AEIIO
710 KOHLIA.

OCHOBHBIE KPUTEPUU OTOOPA 00yHAKOIIUXCH AJIs1 00yYeHHUs MO JTOMOJHUTEIHLHOM
o0meo0pa3oBaTeIbHOM 001Iepa3BUBaIOLIeil IPOrpaMMe SIBJIIIOTCS:

- yyacTue B IpoUIbHBIX OJIMMIHNAAaX, KOHKypcax (0amibl peTuHra, cepTu(UKaThl,
JTUTITIOMBI);

- ydacTue B NPOEKTHOH JesITeabHOCTH oOydaromuxcs (cepTudukarbl y4aCTHHKOB,
JTATIIOMB! ).



®opmMbl YueOHOI 1eATeJIbHOCTH
dopMa opraHu3aluu 3aHATHIA: TPYNIOBast, pOHTATbHAS, HHIANBUIYaTbHAS.
dopMma npoBeaeHHs] 3aHATHH: Jekuus, Oecena, urpa, MPakKTUYECKOE 3aHATHE, 3aHATUE C
TBOPYECKUM 3aJaHUEM, JTUCKYCCHUSI, CEMUHAp, KPYTJIbIid cTOM, HaydHbIN StandUp.
MarepunajibHO-TeXHHYECKOe o0ecredeHme

OcHOBY JaHHOH MpOrpaMMBbl  COCTaBJISIET  BO3MOXHOCTh  HCIOJIb30BaHUS
MHTEPAaKTUBHOTO Tio0yca, mudpoBoi nmadoparopun PASCO nns xkabunera reorpadmum.
Hcnonb3oBaHne HHTEPAKTUBHOTO IJ100yca MOBBIIIAET HHTEPEC BOCIIUTAHHUKOB K TIPEIMETY
W3YYEHUSs, TIOBBIMIACT CTENICHb MOTPYKEHHOCTH B H3y4aeMyIO TEMY.

['mobyc mpencraBisier coOoil cdepuuecKuil HHTEPAKTUBHBIA SKpaH JIHAMETPOM
120cMm, momaas moBepxHOCTH dkpaHa 4,5 kB. M. M300pakeHne mpoenupyeTcs: Ha SKpaH ¢
JIByX TMPOEKTOPOB C BBICOKMM pa3pelIeHHEeM IpU TOMOIIM CIEHUAIBHOTO 3epKaja.
XapakTepUCTUKHU MPOEKTOpa: KOpoTKOPOKycHBIH, mmpokopopmatHeiii DUAL 1920%1200;
12000 ANSI-mromenoB; 3¢ dexkTuBHOE OCBEIIeHne dKpaHa (cpeanee) 1642 nk; paspemieHue
(konmmaecTBO MUKcene Ha chepuueckom 3kpane) 2895290; koaMUIECTBO MUKCENICH Ha JIOUM
Ha skBaTope 27,0; TexHonorus mnosnydeHus uzoopaxeHuss LCoS; cpok ciykObl JiaMIibl
(oObryHbBI/2KOHOMUYHBI pekuM) He MeHee 3000/4000 yacoB; sHepromoTpebieHHe He
6onee 900 BT; Bec wuntTepakTBHOro riodyca 109 xr+lkr. I'moOyc pasmemeH Ha
crenuaibHOW TymOe-ToACTaBKe, B KOTOPOM pa3MelieHbl MPOEKTOPHI, AuaMeTpoMm 74
cm£t10mm. BricoTta rnobyca Bmecte ¢ TymOoi-noacraBkoir 220 cm+10cm. IloBepxHocTh
rimo0yca MaToBas AaHTUOJNMKOBas C YCHJIEHHOW KOHTPACTHOCTBIO, KOTOPYIO MOYKHO
perymupoBath. [loBepxHOCTh T00yca TO3BOJSET MPOBOAWTH BIAKHYIO YOOpky. Ha
NOBEPXHOCTH TJo0yca HE OCTAalOTCS OTIEYaTKH NalbleB. YIpaBlieHHe TII100ycom
OCYIIECTBIIIETCA CO CHEIUAIbHOIO CTEHJA, B KOTOPOM pAcCMOJIOKEH KOMIIBIOTEp C
CEHCOPHBIM MOHUTOpPOM. ONTUMANTBHOE PACCTOSIHUE MEXKIY 3pUTENEeM U dKpaHoMm 1,5 M u
6onee. I'nmoOyc oOcHalleH MporpaMMHBIM oOOecliedyeHUueM, MO3BOJSIIOUIMM CO3/aBaTh
coOctBeHHbIe Tipe3eHTanuu  npu  nomomm HTMLS (CSS3, JavaScript, WebGL).
[Iporpammuoe obecriedeHre MO3BOISET YIPABIATH MapaMeTpaMH MPe3eHTALUU: CKOPOCTHIO
BpaIlleHUs, 3BYKOBBIMU JOpoxKaMu. [IporpammHoe oOecrieueHre pacro3HET CIEeAYIOIIHne
rpapudeckue popmats: JPEG, PNG, TIFF, DDS u apyrue. [yis o6paboTku n300paxeHui
MMEETCsl BO3MOXKHOCTh MCIIOJIB30BaHUsI CICAYIONIEro mporpaMmHoro obecrneuenus: Adobe
Photoshop®, Apple FinalCut Pro®, GIMP, Adobe AfterEffects® u apyrue. J{nst paboTsl ¢
reorpaduYecKUMH JaHHBIMH MOTyT mnpuMmeHsTtbes ArcGIS®, GRASS, Mapinfo®, Erdas
Imagine® wu apyrue penaktopel. s au3aiiHa NpEe3eHTAMHA WMEETCS BO3MOXKHOCTD
UCIIOJIb30BAHMSI TPOrPaMMbl TpeX- M YeTbIpexMepHoro wmojenupoBanuss Cinemad4D®,
Maya® u 3D Studio®. IIpe3eHTanus OpoOXOAUT B BUIE JBHXKYILEWCS KapTUHKUA Ha
HOBEPXHOCTHU TI00yca CO 3BYKOBBIM CONPOBOXKIACHUEM. MIMUTHUPYIOTCS SIBIEHUS HPUPOIbBI
(obmaka, wW3BEep)KEHWsI BYyJKaHA, HAIPABICHUS BETPOB, MOPCKHE TEUCHUS, ABMIKCHUS
JETHUKOB, U3MEHEHUS TEeMIIepaTypbl, BIAXHOCTH MOBEPXHOCTU 3€MJIM B 3aBUCUMOCTH OT
BPEMEHH roJla U CYTOK U T.J.) U CO3JaeTCs WIUTIO3Us HAOJIO/IEHUs 32 MIOBEPXHOCTHIO 3€MJIU
U3 KocMoca. B KOMIJIEKT BXOAUT HA0Op TOTOBBIX MHTEPAKTHBHBIX IPE3CHTAUN
npoerupyeMbIX Ha MOoBepXHOCTH riodyca: l.Ilpe3eHTanus M3MEHEHUs TeMIEpaTypbl Ha
MOBEPXHOCTH 3€MJIM B 3aBHCHMOCTH OT BpeMeHH roja; 2. V3MeHeHume CoCTOsSHUs
HNOBEPXHOCTH 3eMJIM B 3aBHCHUMOCTH OT BpeMeHM cyTok; 3. IlpeseHrtamus, koropas
MOKa3bIBaCT KOJMWYECTBO COJHEYHOW SHEPTUH, MPHUXOJANICHCS Ha TOBEPXHOCTh 3EMIIA



(BT/kB. M) B 3aBUCHUMOCTH OT BpEMEHHU TojJia U peruoHa Iuianetsl; 4. dusznueckas kapra
3emiu; 5. Kapra 3a0o10ueHHOCTH MOBEpPXHOCTH 3emud; 6. I[Ipe3eHTarusi eCTeCTBEHHOTO
noreHuana nosepxHoctu 3emun; 7. Kapra rimo0OanbHOro Habopa JaHHBIX O 3€MHOM
nokpoBe (MODIS landcover); 8. Kapra kareropuii ucrnoiab30BaHUs TOBEPXHOCTH 3eMIIH; 9.
Kapra 3acTpoiiku mnoBepxHOocTH 3emiu Uig SKWibs W uHPpacTpykTypsl; 10. Kapra
pacrpeiesieHusl JIecOoB 10 3eMHOM noBepxHoctH; 11. Kapra pacnpenenenHuss maxoTHBIX
3emens mo miaHere; 12. Kapra pacmpenenenwst mactOuIn u JiecoB 1o rIianere; 13.
N3o6paxxenne 3emun u3 kocMoca 0Oe3 obnakoB; 14. M3o0paxeHue 3emiaum U3 KocMoca
«HaTypalibHOE» ¢ 00JIakaMH HaJ MOBEPXHOCTHIO; 15. Busyanuzauus noBepXxHOCTH 3eMIIU CO
cnytHuka ot 21000 mer mazam go 8000 ner B OyaylmieM Ha OCHOBAaHHMHM JaHHBIX 00
n3MeHeHusX knumata Ha 3emiie; 16. Google Maps (Kapra 3emmu ['yri).

Tak >xe g opraHu3alMy MHIUBUIAYAIbHBIX U TPYIIOBBIX 3aHATHI HMCIIOIb3YyETCs
nugposas nadopatopuss PASCO, nouBeHHass J1abopaTopusi, KOMIUIEKThl MHTEPAKTUBHBIX
KYpPCOB, HarJIsIHbIe TOCOOMS U CTIpaBOYHAs JINTEPATypa.

O:xuaaemble pe3yJIbTaTbl OCBOCHHS POrPAMMBI:

JIM4HOCTHBIE PE3YJILTATHI:

— 3HaHHe Oo01Iel KapTHUHBI MUpa B €IMHCTBE U Pa3HOOOPA3UH NMPUPO/IbI U YETIOBEKA,;

— OCO3HaHME JUYHON OTBETCTBEHHOCTH 3a HaIllly IUIAHETY;

— pas3BuTHE JI0O003HATEIBHOCTH, COOOPA3UTENBHOCTH INPHU BHIIOJHEHUH PAa3HOOOPA3HBIX
3a/laHui TPOOJIEMHOI0 ¥ 3BPUCTUYECKOIO XapaKTepa;

— (GopMHpPOBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH,
00y4Jaromuxcs K CaMOpPa3BUTHIO U CAaMOOOPa30BaHMIO;

— (opMUPOBAaHUE OCO3HAHHOTO BBHIOOpA JajbHEHIIEH WHAMBHIYAJIbHOW TPAaeKTOPUU
o0pa3oBaHus U Npo(hecCuOoHaIbHBIX PEANOUYTEHUN;

— chopMupoBaTH KOMMYHUKATUBHYIO KOMIIETEHTHOCTh B OOIICHWH M COTPYIHUYECTBE CO
CBEPCTHUKAMU.

MeTtanpeMeTHbIE pe3ynbTaThl:
— YMETh MHTETPUPOBATh MOJYUYCHHbIE B paMKax Kypca 3HaHHUsI U YMEHHUS B HayIHBIX cepax:
¢u3zuka, reorpadus, MaTeMaTHKa U JIp.;
— yMeTh paboTaTh ¢ pa3HBIMU HCTOUHUKAMU MH(POPMALIUH;
— COCTaBJISATh paccKasbl, COOOIIEHHUs, pedeparbl, UCHOJIb3YS Pe3yJbTaThl HAOIIOIACHUIA,
MaTtepHall A0MOJHUTEIbHON JTUTEPATYPBI;
— BJIQJETh COCTaBJSIOLUIMMM HCCIIEOBATENbCKOW M TMPOEKTHOM JeATEeNIbHOCTH, CTaBUTh
BOMPOCHI, HAOIIOJaTh, TPOBOANUTH SKCIEPUMEHTHI, (PUKCHPOBATH PE3yIAbTAThl HAOIIOICHUA,
JIeN1aTh BBIBO/IBI M 3aKJIIOUEHUS], O0BSACHATH, TOKa3bIBaTh, 3alUILATh CBOU HJIEH;
— YMETh OpPraHHU30BaTh CBOIO YYEOHYIO JESATENbHOCTh: ONpPEAENATh 1iellb paboThl, CTaBUTh
3a/auy, IJJAHUPOBATh, OIPENEIATh IOCIEN0BATEIBHOCTh JEHCTBUNH M IPOTHO3UPOBATH
pe3yabTaThl pabOThI;
— yYMeThb Ciymarh ¥ BCTyHaThb B JHAJOT, Y4acTBOBaTb B KOJUIEKTUBHOM OOCYXKIACHUU
npooem;
— HWHTErpupoBaThCs B IPYIIY CBEPCTHUKOB U CTPOUTH MPOAYKTHBHOE B3aUMOJEUCTBHE CO
CBEPCTHUKAMU U B3POCIIBIMH.

[IpenmeTHbIe pe3ynbTaThI:
— 3HaTh OCHOBBI paboTHI B reorpauueckux nporpammax;
— 3HaTh CIIOCOOBI U METOJIbI reorpauuecKux UCCIeA0BAHMIA;



— 3HAThb O IIpoHecCCax, MPpOUCXOAAININX Ha IINIAHCTC,

— 3HATh O KJIFOYEBBIX COOBITHSX OCBOECHMS 3€MJ'II/I;

— UMETb IPEJICTABIEHUE O CTPYKTYpE, pa3Mepax, BO3pacTe IIaHEeThl;
— 3HATh OCHOBHBIC MIPUHIIUIIBI IBMKCHUST B aTMOC(Eepe 1 MUPOBOM OKEaHE;
— YMETh ONPEACIIATh KOOPIAUHATHI,

— YMETh BBICYMTHIBATH KOOPMHATHI;
— yMeTh paboTarh B reorpauuecKix MporpaMMax;

— YMCTD I10JIb30BATLCA I‘COI‘pa(bI/I‘IeCKI/IMI/I 0azamu JaHHBIX;

Y4eOHO-TEMATHYECCKHUH IJIAH

NQ dopma KOHTPOJIA
1/ Tema Bceero | Teopusa | IIpaktuka
i
Pa3nen 1. Atmocdepa 3emumn. | 18 8 10
Bo3MmoxHOCTH 2 1 1 BxopaHas arrecranus
| | WHTEPAKTHBHOIO rio0yca,
TEeXHHKA O€30MaCHOCTH MpHU
paboTe ¢ HUM.
2 | JIeMOHCTpaIlMOHHBIC KapThl 2 1 1 Kpyrierit cton
3 | nTepakTuBHBIE KapThl 2 1 1 [IpesenTanus
4 | Ctpoenue atmochepsl 2 1 1
5 ['mobGanbHBIE MPOLIECCHI, 5 1 1
MIPOUCXOIAIINE B aTMOchepe [IpencraBnenue
BusyansHoe u pE3yNbTaTOB
g | WHCTPYMEHTAIbHOE 4 5 5 CaMOCTOSITEIbHOU
HaO0JII0/ICHNE 32 HA3EMHBIMU paboThI
CJI0SIMU aTMOCc(]epsl
v KamepanbHbie BUIbI paboT C 9 1 1 [IpencraBnenue
MOJTYYCHHBIMU JTAHHBIMU pe3yIabTaToOB
8 | Utororoe 3aHsATHE 2 0 2 3ammTa pe3yJbTaToB
Paspnen 2. U3menennst
TeMIepaTypsbl Ha
NnoBepxXHOCTH 3eMJIH B 18 8 10
3aBHCHMOCTH OT BpeMeHH
roaa.
7 3HaYeHHUE TEMIIEPATYPHI 2 1 1
MTOBEPXHOCTH TIJIAHETHI [IpencraBnenue
8 OmnpeneneHne TeMnepaTypsl B 9 1 1 pE3yNbTaToOB
pa3HbIX TOUKaX 3eMJIU
9 Bricora Connua u yron 2 1 1 OBcysKeHHue
HAKJIOHA OCH TJIAHETHI
Hcnons3oBanue PE3YILTATOR
N TEMATHIECKOTO
10  WHTEPAKTHBHOH KapThI 2 1 1 sa71aHus B (opMaTe
TEMITEPaTyPhl TOBEPXHOCTH
KpYTJIOTO CTOJIA
3emiu




[IpencraBnenue

11 Pabora ¢ kmumMaTHYeCKUMU 4 9 pE3yIIbTaTOB
KapTamu CaMOCTOSITEIbHOM
paboThI
CBs13b TEMIIEPATYPBI
12 | MOBEPXHOCTHBIX CJIOEB 3eMJIU C | 2 1 Obcyxnenne
pE3yNIbTaTOB
JIBUKEHUEM BO3YIITHBIX MacC
. IIpencraBnenue
Pounb Hakiiona 3eMHO#1 ocu B
13 | dopmupoBaHUU TOJOBBIX 2 1 PESYJILTATOB =
Kose0aHul TeMIepaTypbl CaMOCTOATCILHOU
paboThI
JleMoHCTpanus
14 | Texymuii KOHTPOJIb 3HAHUH 2 2 HaBBIKOB Pa0OTHI,
TECT
Pazgen 3. U3meHenue
COCTOSIHUSI TOBEPXHOCTH 16 3
3eMJ/1M B 3aBUCHMOCTH OT
BpeMeHH CYTOK.
15 | ITpuuuHBI CMEHBI THSI U HOYHU 2 1 OO0cyxeHue
16 | CkopocTh BpalleHus IUIaHeThl | 2 1 IIposepka
BBITIOJTHEHUS
17 Hcropuyeckne n3aMeHeHne 5 1 MIPAKTHYECKUX
yriia HaKJIOHA OCH 3eMJIH yIpaxHEHU! B
dbopMaTe TUCKYCCHH
['nmobGanbHBIE MpoLIECCHI
18 | nBmkeHus BoJbI B MUpPOBOM 2 1
OKEaHE B TCUCHHE CYTOK
Bnmsuue JIyHbl Ha npoueccsl
19 | mpoucxonsmue Ha 2 1 OBcyeHe
MTOBEPXHOCTH TIJIAHETHI
Ponb okeaHnueckux TeueHUn
JUIS KJIMMAaTa TUTaHEeThI, 5 1
MOCJICJICTBUSI N3MCHCHHUS
TEUCHUU
@akTOophl, BIUSIOUIAE HA
20 | xapakTepHCTHKY MOBEpXHOCTH | 4 2 becena
3emun
Paznen 4. @®usnueckasi kKapra
18 10
3emuin.
21 3HAaKOMCTBO C UHTEPAaKTUBHOU 2 1 IIpencraBnenue
¢bu3nueckon KapTon pe3yJIbTaTOB UI'PhI
29 ll_\;f)?jTeféIrKI/(I),B(;CTpOBa, 9 1
YOocTp Kpyrusii cron
23 OxeaHbl, MODSI, 3QJIUBBI, 9 1

IIPOJIMBBI




[Ipe3enTarnus

24 | JIBmKeHne MaTepUKOB 2 .
PUCYHKOB MOJIEJICH
Bo3MoxHbIE U3MEHEHUS
25 | TmyOWHBI MUPOBOTO OKEeaHa 2
MOCJICICTBUS DTUX U3MEHECHUN Torm-nmucTt mo uroramMm
Bricorta u riy6uHa, PAKTUYECKOTO
26 | aOCOJIFOTHBIE BBICOTHI U 2 3aJ]aHUs
TITYOUHBI
YciioBHBIE 3HAKH, KOOPIUHATHI | 2
27 ITonck 00BEKTOB Ha KapTe MO 5 NuauBunyanbHbie
WX KOOPJIMHATAM, 3aJIaHus
28 | [IpomexyTouHas aTTecTaius 2 TectupoBanue
Paszgea S. I'sodanbHbII
HA0OP TaHHBIX 0 3¢eMHOM 18
MOKpOBe.
29 Tunet nanamadToB, UX 2 Tnckyceus
CMEHSIEMOCTb
30 | [IpuponHbIe 30HBI 2
dakTopsl, BIUAIOMINE HA [IpencraBnenue
31 | BO3HUKHOBEHHE U CMEHY 2 pe3yabTaToOB PabOThI
MPUPOJIHBIX 30H, JIaHAAPTOB
['mobGanbHBIE U3MEHEHUS
32 | ximmara, JaHamadToB, UxX 2 I'pynnossie
MIPUYUHBI U TIOCJIE/ICTBUS fpesciTatin
Onrcanue CyniecTBYOIMNX
33 | IpUPOJHBIX 30H, TPUYUHBI 4 TectupoBanue
BO3HMKHOBCHHS aHOMAJTUI
Bo3MoxHbIE U3MEHEHUS
MIPUPOJHBIX YCIOBUM Ha
34 | PA3IMIHBIX YHACTKAX MIIAHETBI | O6cyxnenue
TIPH U3MEHEHUU OJTHOTO HUJTH pE3yJIbTaTOB
HECKOJIBKUX TI00aTbHBIX
bakTopoB
35 | 3amuTa OKpyXaromiei cpeap 2 Jluckycens Ha Temy
«TIpaBJia WIH JIOKbY
Pazgen 6. Ucnosib30Banue 18
MOBEPXHOCTH 3eMJIN.
36 | [TonsaTHe 3eMJIENOIb30BAHNE 2 becena o onopreM
BOIIpOCaM
Pecypcer MupoBoro okeana u
37 | ero BAHMSHUE HA KIMMAT 2
TJTAHEThI becena
38 | KpyroBopoT BOJibI B IPUPOJIE 2
39 | bonota 2 becena




40 [TouBa, XapaKTEepUCTUKHU TOYB, 4 9 [IpencraBnenue
METOTbI HCCIICOBAHMIA. PE3YIIBTATOB PAOOTHI
a1 CriocoObI 10OBIYH MOJIE3HBIX 9 1
MCKOIA€MBbIX, TIOCIIEICTBUS
[IpobGnema yTunuzanuu
42 | OTXOHOB KU3HEAEATEIbHOCTH 2 1 becena
YeJioBeKa
43 ['oHka BOOpyXEHHM, aTOMHAs 2 1
DHEPreTHKA
Pa3zgea 7. 3acTpoiika
MOBePXHOCTH 3eMJIH JIJIs1 18 10
KIJIbSl 1 HHPPACTPYKTYPBHI.
44 | Buapl JKUAJIHILI 2 1 Wuausunyanbueie
3a/laHus
45 | Pabora ¢ dotorpadusmu 2 1 JlemoHcTparus
16 N3yueHue TUIIOB HaCEIEHHBIX 9 1 dboTorpaduii ¢
MTYHKTOB KOMMEHTapHUsIMU
[IpobGnema roposaos,
47 2 1
ypOaHHu3anus
48 XapaKTEpUCTUKH TUTIOB 5 1
pa3MeleHus] HaCeJICHHUSI
49 | PecypcoobecrnedeHHOCTh 4 2 Jlemoncrparys
pe3yabTaToOB
N3menenune o6rKa mjiaHeThl
5o 3@ TOCIe/IHEe CTONETHE, T0]] 5 1
BIIUSTHUEM JESITEIbHOCTH
YeioBeKa
51 | Tekymuii KOHTPOJIb 3HAHUM 2 2 TectupoBanue
Pazgen 8 18 9
JlanqmadroBeneHue
52 Tunet maaamadToB, UX 9 1 Tncxycens
OINHCAHHE
53 Ornpenenenue Tura 2 1
nanamadra Kpyrasiii cton o
54 PaGora ¢ xapramu asns 5 1 TeMe
onucaHus JaHamadTa
N3menenus nanamadTros,
55 | omnuMcaHus PEIMKTOBBIX 2 1 becena
TEPPUTOPHH.
CpaBHeHue
56 JKu3Hb B pa3IM4HbIX 2 1 e —
re0JIOTHYECKUX AIM0Xax
pe3yIabTaTOB
57 OO6pa3oBaHue MOJIE3HBIX 9 1 [IpencraBnenue
HCKOITaeMBbIX PE3YIIBTATOB
58 | PykoTBopHbIe anamadThI 4 2 Coob1ienue mo




HHAWBUAYAaJIbHBIM
TCMaM

Jlanamadter BopoHexckoit

59 06.1ACTI 2 1 1 3amura mpoeKTa
67 IMoaBeneHue HTOroB, 5 9 Tect

HTOTOBOE TeCTUPOBaHHUE

Bcero 144 62 82




