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AHHOTAITIA
K paboueil mporpamme
«[IpakTHieckass GHOMOTHDY

JomonuurenbHasi obmeoGpazoraTensHas ofbmepassHBalomas nporpamma «IIpakrHueckas
OHOJIOrHsT» ecTeCTREeHHO-HAYIHOH HANP ARTeHHOCTH.

AxTyambHocTh. OOHHM H3 BAKHeHIIHX TpeOoBaHHH K 00pa30BaHHIO B COBPeMeHHBIX
VCIIOBHSX SBJIIeTCS OBJafeHHe OOYYAIOUIHMHCH NPAKTHYECKHMH VMEeHHAMH H HABBIKAMH.
@dopMHpOBaHHe Y JleTell HHTepeca K OHOJIOTHH, Pa3’BHTHe JII0003HATeJIbHOCTH, paciiHpeHHe
3HAHHH O #MBOM MHpe He BO3MOMKHO 0e3 PasBHTHS NPaKTHYeCKHX YMeHHH uepez obyueHHe
MOJIeJTHPOBATh, OTPAbOTKY NPAKTHYECKHX YMeHHH H NpPHMeHeHHe MOJIyieHHbIX 3HaHHH Ha
MpaKTHKeE.

IIpensATcTBHEM UIS MPAKTHYECKOT0 00yHeHHS /10 HeJaB HETO BPEMEHH SIBJISUIOCH OTCYTCTBHe
B IIKOJIAX pafoHAa cOBpeMeHHOro JiaboparopHoro oGopynoRaHHsA, HO B PAMKAX HAIIHOHATLHOIO
npoekra «O6pazoBaHHe» CTAI0 BO3ZMOKHBIM OCHAIlEHHE IKOJI COBPEMEHHBIM 000PYIIOB aHHEM
nenrpa «Touka pocta». BHenpeHHe 5Toro oGopyHoBaHHSA MO3BOJAET KaueCTBeHHO H3ZMEHHThb
nponecc o0ydeHHA OHomorud. IlosBisdercss BO3MOMKHOCTE KOJIHMECTBEHHBIX HaOMIOOeHHH H
OTILITOB JIJIs1 TIOJTyeHHS I0OCTOBePHOH HH(OpMAITHH 0 GHOJIOr HieCcKHX Mpolleccax H o0bekTax.

IIporpaMma MO3BOJNHT PACHIHPHThL NPAKTHYECKYH NeATebHOCTh IIKOILHHKOR B 06NIACTH
€CTeCTBEHHO- Hay4HbIX 3HAHHH Uepe3 BBINOJHEeHHe JIEMOHCTPAIHOHHBIX H JabopaTopHBIX
pabor, opraHHzanHI NAGOPATOPHBIX  SKCIEPHMEHTOR, npoekrHol H  y4ebHo-
HCClleJ0BaTellbCcKoH  JIesITeIlbHOCTH TecHass cBsA3b  TeOpHH ¢ MPaKTHKOH pa3BHBaeT
CAMOCTOSITEIbHOCTE H CHOCOOHOCTh K MOCTAHOBKE H MPOBeNeHHI0 SKCIepHMEHT OB, IOHHMAHHIO
H HHTepupeTalHH ()aKTOB, K aHATIHZY SBJIEHHH H CHHTe3y, K OIleHKe NOoJydeHHOH HH(OopMaIHH,
MpHMeHEHHIO 3HAHHH Ha MpaKTHKe.

Ha ocHOBe [ONy4eHHBIX 5SKCHEPHMEHTATbHBIX [JaHHBIX  OOydalONIHecd  CMOTYT
CaMOCTOSITEJILHO JleJlaTh BbIBOABI, 0000mIaTh pe3yJbTarbl, BBIABISATE 3aKOHOMEPHOCTH, B
npornecce SKCHepHMeHTANBHOH paboThl ofyuaromuecsi NpPHOGPeTYT ONBIT MNO3HAHHA
peanbHOCTH, SBJSIIONIHIICA BayKHBIM STanmoM (OPMHPOBAHHS Y HHX yOelkleHHH, KOTOpbIe, B
CBOI0 OvepeNb, COCTABIIOT OCHOBY HAy4YHOIO0 MHPOBO323PEHHS, MTO B JamkHeHmeMm Oymer
cnocobCTBOBATE OepesKHOMY OTHOIIEHHIO K CBOEMY 3/I0POBbI0 H  NpodecCHOHATBLHOMY
caMooIpeeIeHHIO .

OTJIHY HT €J1h HOHi 0C0OeHHOCTLI0O MPOrPAMMBI SBJISIETCS TO, MTO PealH3allHsl COBPeMeHHbIX
o0pazopaTe/lbHBIX TeXHOJIOTHH B OaHHON nporpaMMe ocyIIecTBRisgeTcs 2a CUET CIeOYIONIHX
HOBANHH:

¢ B ¢opmax H MeToJ/laXx oOy4ueHHs — aKTHBHBIE MeTOJIbl, KOMaHHasA paboTa, OMTHMH3AIHA

caMOCTOSITeNIbHOH paboThl 3a CYET HCOONL20BAHHA [JHCTAHIHOHHBIX TeXHOJOIHH

o0yteHHs, cocOOCTBYIONHX pa3B HTHIO (PyHKITHOHATILHOH IPaMOTHOCTH,

® B cperactBax oOydeHHs — UH(POBBIe JATYHKH, KOMILIOTEPHBIE MPOTPAMMbI, IH(POBLIE

MeTonpl 00paboTku HaHHbX. B nponecce opMHpORAHHA SKCHEPHMEHTAILHBIX YMeHHH

oOyuaronnecss cperctea obydenus OyayT dopMHpORaTh KadecTBEHHO HOBOE YMeHHe

npencTaBATE HHpopMalHio 06 HCcTeJOBAHHH B YeThIPEX BHIIAX:
v B Bep0aTbHOM: ONHCHIBATH SKCIEPHMEHT, CO3JIaBATh CJIOBECHYI MOJIENh
SKCHEpPHMeHTa, (HKCHPOBATH BHHMAHHE HA  H3MepsieMbIX  BeJIHUHHAX,
TepMHHOJIOTHH;



¥ B TaOJIHYHOM: 3aIOJHATE TAGNHUBLI MaHHBIX, JIGKAIIHX B OCHOBE IOCTPOEHHS
rpadukoR (OpH 3TOM Yy yYal[HXcS BO3HHKAeT MEPBHYHOE MpeICTaBJIEHHE O
MacimTabax BeIHYIHH ),

v B rpajduyeckoMm: CTPOHTh TpadukH no TaAOGNHYHBIM JIaHHBIM, 4TO JAET
BO3MOJKHOCTh Iepe- Xo07la K BHEIABHJKEHHIO THIIOTe3 O XapaKTepe 3aBHCHMOCTH
MeKOy BelHUYHHAMH (OPH 5TOM Y4YHTeIh [OKA3bIBAET MPEeHMYLIECTBO B
BH3yalH3al[HH 3aBHCHMOCTEH MeJKAYy BeJHYHHA- MM, HarJsAHOCTh H
MHOTOMEPHOCTE );

v B BHJe MareMAaTHYeCKHX YpaBHEeHHi: J[aBark Mare- MAaTHYECKOe OIHCAHHEe
B3aHMOCBSI3H BeJIHYHH, MaTeMarH1ecKkoe 05001 eHHe.

IIporpammoii npeaycmorpena — ofpazoBaTellbHasi CTpareruss KOMaHJHOTo oO0y<eHHs,

OCHOBaHHAA HA HCIOJL30BAHHH MATLIX TPYII, KOTOPasi MoZIpazyMeBAaeT:
- MOATOTOBJIEHHOCTh 00YYAIONIHXCA K 3aHSATHSM; - OTBETCTBEHHOCTh KayKIOro ofydarorierocs
33 OPOAYKTHBHOCTE mpoliecca o6ydeHHsA Takol MoIXoX MpedoCTABIIAET BO3ZMOMKHOCTE YKe Ha
HaualbHOM 5Tane 00y4eHHS CONPHKOCHYTHCA C PealbHBIMH NpobleMaMH, YYHT MOJPOCTKOB
IyMarh YOpeXkIamlle H BLIXOIHTh 3a PaMKH HACTOSINEro, HOCTOSHHO 3aaBasch BOMPOCOM:
«Uto Oymer nambme?», OaéT ONBIT BO B3aHMONEHCTBHH KOJUTEKTHBA padH JOCTHIXKeHH:
HAHJTy4IIIEr0 COBMECTHOTO pPe3yJibTara.

IIporpaMma  HOCHT  OpHEHTAIHOHHBIH  XapakTepHa  370poBhecOeperaroliee  H
npennpodumuoe o6ydenne. [IpesicTapsieT codeTaHne CHENHATBHO OPraHH30BAHHBIX MPOIENYD
NPAaKTHYECKOTO H TeOpeTHYeCKOro 3HAKOMCTBA C cofAep:KaHHeM npodiecCHOHATBHOMH
JIesITeJIbHOCTH B 06.J1acTH GHOJIOTHH, (PH3HOJIOTHH, 3KOJIOTHH..

3aHATHA ¢ JeTbMH, NIpeOycMOTpeHHBle NMPOTPAMMOIH OPraHHZ0BAaHBI B BHIe TeMATHYeCKHX
pasnesioB, o0beIHHeHHbIX O0LIell TeMOH, H HPOBOAATCA Kak ¢ [PYNNOH, TaK H ¢ DOArPYNMoi
neteii. Befylilee MecTO B HHX 3aHHMAeT NpakTHYecKad paboTa — mabopaTopHble NPAKTHKYMBI,
HabTI0eHHS, SKCIIePHMeHThI.. [ TaBHBIM SBIIAETCA TO, YTO JAeTH NPHHHMAIOT HeloCcpelIcTBeHHoe
yJacTHe B HCCJE0OBATELCKOH JIeATeNLHOCTH, CaMOCTOSATENbHO paboTanT ¢ HHPPOBLIMH
OATHKAMH, BBICTPAHB asd Ha KOMILIOTepe TpadHKH MOy1eHHBIX Pe3yIbTaToB, AHATTHZHPYIOT HX.

OcoGeHHOCTBI0 HPOrPaMMBbI SBJISIETCS TAOKE H TO, 4TO B CepelliHe rofa oOy4YeHHs I
o0yJaroIuxcs NPOBOOHTCA NPOMEXKYTOUHAas IHArHOCTHKA, a B KOHIEe rofla OOy4YeHHS —
HTOTOBasA arTecTarHs B (opMe IMKOJHHOTO KOHKYpCa MPOEKTOB H HCCJIEOBaresbCKHX padboT
"BeceHnsas MacTepckas”, leHb JHATHOCTHKH H KOHTPOJIA ¢ NPHIJIAIEHHEM POTHTeNeH.

Ilo uToraMm y4acTHs B KOHKypcax NPOEKTOB H HCCIeHOBaTesIbcKHX paboT obydarimuecs
MOJIY9AIT AHILTOMBI MoGeTHTeNel H NPH3EPOR H CBHIIETENHCTBA YIACTHHKOB KOHKypCa.
BapHATHEHOCTS, BOIMOJKHOCTH BEIGOpA H NOCTP OeHHHA HH/HE H]I YAJTL HO I
00pazoBATELHOMH TPASKTOP HH.

IIporpaMma JIHYHOCTHO-OPHEHTHPOBAHA H COCTaBJIeHA TaK, YTOOBI KayKOBIH peOeHOK HMeN
BO3MOYKHOCTh CBODOOHO BhIOparh Haubomee HHTepecHbIH 00LeKT paboThl, MPHEMIIEMBIH I
Hero. B mporpamMMe mpeaycMoTpeHa BO3MOKHOCTE 00yHeHHS N0 HHITHBHAYAT:HOMY yieOHOMY
IUlaHy B MOpeJelax OCBAHBAEMOH MNpPOrpaMMbI, a TakkKe MOCTPOEHHE HHIHBHIYATbHOH
o0paszoBaTelbHOH TPAacKTOPHH 'epe3 BApHATHBHOCTE MAaTepHalla, MpeloCTaBJIeHHe 3alaHHH
pasnEMHON CJIOKHOCTH B 3aBHCHMOCTH OT HCHXO()H3HOJIOTHIECKOTO Pa3BHTHsS KOHKPETHOTO
pebenka. IlosToMy MaTepHal OpOrpaMMbI MOXKET ObITh OCBOEH JIeTbMH C OrpaHHYeHHLIMH
BO3MOKHOCTSAMH 370D OBbSL.

Opranusanuss y4e0HOro mpomecca OCYIIECTBISETCA C yIeTOM  HHAHBHIYAlIbHBIX
ocobeHHOCTell o0yUaIOUIHXCA: YPOBHS 3HAHHH H YMeHHH, HHOHBHAYAILHOIO TeMIna yieGHOH H
TBOPYECKOH JIeATENHOCTH H Jip. DTO MO3BOJIAET CO37[aTh ONTHMAJbHbIE YCIOBHS JUIA
peaH3alHH NOTeHIHANLHLIX BO3MOXKHOCTeH KaXKI0ro o0y aIerocs.

HHTerpHp oBAHHOCTH, NP eeMCTBeHHOCTh, BIAHMOCBA3ZL ¢ JPYTHMH  THIAMH
00pAZ0BATeILHEIX NP OTPAMM, YPOEREHE o0eclief eHHA CeTeRoro BIAHMoeHcTR HA.

OcHoBHOH 6a30ii IUTs1 3aHATHI 0 NPOTPAMME CTaHYT TeOpeTHUECKHEe 3HAHHSA , MOJyIeHHbIE
Ha ypokax GHONOTHH, (U3HKH, XHMHH, MaTeMar HKH.
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Hpﬂ,I[HOJIﬂFHeTCH COTPYIIIMMECTBO € TIEAar OraMH JOITOMHHTEIBHOT 0 OGPHSOBHHHH, ]JHEOTHI'O].L[[M*I B
LIcHTpe obpazoBaHma LpdpoBoro H ryMmaHurapHoro mpodmueii «Touka pocra» Ha 0aze MEBOV
«Heoecckan COIID» pmerm JI.B. PoikoBa, 00MeH OIBITOM Yep €3 coLHaMbHbIE ceTH ¢ " Toukamu pocta 3a
rpejie TaMH paHoHa

3auarua npoxonar Ha 6aze MBOV "CropHaoryprckasa COIIl umenn A.E. fpocnasnepa”
Anp ecat mp orpammsl. [Iporpamma paccuntasa Ha obyuaromuxca 13-16 mer. Komnnekropanue
o0be/IHHEeHHS MPOBOIHTCA C YIETOM HHTepeca JeTeH K HayKaM ecTeCTBeHHO-HAyYHOTO [HKIIA, a
TaK:Ke JKeJlaHHsA 3aHHMAaThCcA NPaKTHYeCKOH H MPoeKTHOH NeATebHOCThIO.

Cocrtae rpynnsl. Konudgecteo obyuaromuxcs g rpynme: § -17 qes

O0pém nmporpammel.1 rox o6yuenns — 108 gacop

@opMEI OPraHHIAIHH 00PATORATeJIL HOT 0 Mpolecca. [ PyNmoBas, HHIHBHITY AllbHasL.
IIporpamma paccyHTaHa Ha:

- obecmedeHHe CHTYallHH YyclleXa KakKJAOMYy YYacTHHKY oO0beJHHEHHA Uepe3 Y4ET ero
HHJTHB HIYAThHBIX 0c00eHHOCTell;

- MHOroo0pazHe BHIOB aKTHEHOH M03HARATeILHOH JeATeIbHOCTH 00y1alonHx cs,

- HHIOHBHIyaJH3alHi0 o0pa3oBareJbHOTO HpOIecca H BO3MOJYKHOCTh paboTaTk B rpymlie HITH
HHOHBHOYATLHO NPH JKelIaHHH,

- CO3/]aHHe YCIIOBHH [JIs MpOSIBJIeHHS oco0eHHOCTei, BBLISBIEHHE H PAa3BHTHe TBOPYECKOH H
MIOHCKOBOH aKTHBHOCTH;

- opraHH3alHi© aTMocdepbl 5MONHOHAILHOrO Onaromosy4uns, koMmdQopTa, COTPYIHHYECTBa,
CTHMYJIALIHA AKTHBHOH KOMMYHHKAIIHH;

IIpH HeoOXOOHMOCTH JIHCTAHIHOHHOTO OOYyUeHHs NIporpaMMa pealTH3yeTcs Ha OHIAHH-
cepeucax Zoom, Classmil. Jna mpoekrHoli paboTel OVIyT HCOOJB30BAHBI IIIaropMEl ¢
HHTepaKTHBHOH oHmaitH-mockoii: AMWhboard 1 Miro .

Cpok ocroennsa nporpammsl. IIporpaMmma paccuHTaHa Ha OQHH IO, pealH3yeTcs B TedeHHe 9
MecALeR, 30 Helelb.
Pexxcrim zanaTHi. KonHdecTBo HacoB B HeJelio- 3 Yaca. 3aHATHS OPOBOJATCA 2 paza B HeJleJIo
(mepepoe zamATHe 45 MHHYT, 1 akameMHuecKHH 4yac U1 o0y4YaloUTHXCS CpeHEro H CTaplIero
MIKOJIbHOTO BO3pacTa, BTopoe 3aHaTHe 90 MuHYT (2 akageMHYecKHX 4aca) ¢ mepepbioM 10
MHHYT MeKOy aKkageMHYeCKHMH YacaMH.
IMems H 2amaH Ip Orp AMMEL
ITems nporpammer — ¢opMHpoBaHHE (QYHKIMOHATHON TPAMOTHOCTH OOYUANIIMXCHA, MMOBBIIIEHME
KadecTBa GI’IOJIOFI‘I‘IGCKOI'O OG]JEI 30BAHITA Ha OCHOBC IIPHMMCHCHIA COBPEMCHHBIX I’]Hd)OpMRL[[’IOHHO-
KOMMYHHKALIHOHHBIX ~ TEXHONOIMIL  COLMAIM3AalMA  ODYYaroIMXcA depe3  IpoeccHOHAbHY
CaMOOPHEHTAITIIO .
3adam:
3auHTepecoBaTh 00yYAIONIHXCS MPeJIMETAMH eCTeCTBEHHO-HAyYHOTO ITHKIA.
IIpHRHTE 00yHANIHMCA HABBIKH NPOSKTHOH H HCCIIEJIOB ATe/IbCKOH paboThI.
CdopmuporaTh TBOpHeckHe H KOMMYHHKaT HBHBIE CIIOCOOHOCTH.
Hayuuts nombzoparbesi HHQGPOBBIM H naboparopHeIM o6OpyHoBaHHeM INpPH TNpPOBElIeHHH
SKCIIepHMEHTOB.
Pazpuparh QYHKIHOHALHYIO [PAMOTHOCTE Mepe3 YMeHHe NPHMeHATh TeopeTHYecKHe 3HAHHA Ha
MpaKTHKe.
ILnanupyemble pezyIbLbTATHI:

JTnsurocmuste pesyasimamst:
3HAHHSA OCHOBHBIX PHHIHIIOB H IPABHJI OTHOIIEHHS K JKHBOH NPHpPOZE;
PA3BHTHE IMO3HABATELHLIX HHTEPECOB, HANpaRIeHHLIX HA H3YUeHHe KHRBOH IPHPOILL,
PA3BHTHE OTBETCTBEHHOTO OTHOIIEHHS K CBOEeMY 30POBbIO

Memanpedmemnsie pesyisnanst.:
OBRJIaJleHHE COCTARJIAIOIIHMH HCCJeJOBAaTebCKOH H MPOeKTHOH JeATelbHOCTH: YMeHHe BHIETh
npobneMy, CTABHThL BONPOCHI, BBIIBHIATH T[HIOTe3bl, OARATH ONpelelleHHA M[OHATHAM,
KIacCH(HIHPORaTh, Halonarb, HPOBOIHTE SKCIEPHMEHTBI, JellaTh BBIBOABI H 3aKJIFOMEHH,
CTPYKTYPHPOR ATh MaTepHasl, 00bACHATE, JOKA3bIBATh, 3alllHIIAaTh CBOH HIIEH,



yMeHHe paboTaTh ¢ Pa’HBIMH HCTOYHHKAMH OHonorudeckod HHQopMallHH, aHANHIHPOBATL H

OlleHHBATh HH(opMalHio, TpeobpazoBbIBaTh HHQOPMAIHIO H3 OHOH (OPMBI B JIPYTY1O;
Ilpedmemmnste peIyasnamesr:

o0bsicHeHHe POJIH DHOJIOTHH B MPAKTHYECKOH JesTelb HOCTH JIoei,

YMeHHe paboTaTk ¢ ONpeeHTeJIAMHE, TA00paTOPHBIM H HHQPOBLIM 00 0pyIOBAHHEM;

OBNAZiecHHe MeToHaMH OHoOJIOrHYecKoH HayKH: HabmiolleHHe H oOIHcaHHe OHOJIOrHYEeCKHX

00bEKTOB H MPOILECCOB; NOCTAHOBKA OHOJIOTHYECKHX 5KCIIEPHMEHTOBR H OOBsICHEeHHe HX

pe3yILTaToB.



