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JlonmoHUTEIbHAS 0011€00pa3oBaTeIbHASN
o0niepasBuBAKOIIAs POrpaMma
«lludposas nadoparopus»

Bo3pacTt yuammxcs: 8-14 ger
Cpoxk peanu3anum nporpammsi: 1 roa

ba3oBblil ypoBeHb

PazpaboTain:

yuutens Aancumona O.E.

1. Bunorpaansriii, 2023 r.



1. KoMIuieKkc 0CHOBHBIX XapaKTEPHCTHK
IHosicHuTebHAA 3aMICKA

JlononHuTtenbpHas o0meodpasoBarenbHas odmepassuBaromas nporpamMmma «L{udposas madoparopus»
€CTECTBEHHOHAYYHOU HAaNpaBJIeHHOCTH pa3paboTaHa B cooTBeTcTBHH llonokeHuem o paszpaboTke H
YCIOBHAX peajH3aliy JOTIOTHUTEIBHBIX 001Ie00pa3oBaTebHbIX 001Iepa3BuBaONMX nporpamm MBOVY:
Oxtsa6pbckast OOILL.

VYyactue B HCCIEN0BATENbCKOM JESATENBHOCTH MOOYKIaeT pedAT K aKTUBHOM MBICIUTEIbHON
NEATeNbHOCTH, YYUT HAOII0AaTh, IOHMMATh, OCMBICIUBATh INPHYUHHO-CIICACTBEHHBIC CBSI3U MEXIY
JeATEITBHOCTBIO YeIOBEKa U HAYKOH, TEM CaMbIM BBIPa0aThIBATh COOCTBEHHOE OTHOIICHHE K OKPYKAIOIIEMY
MUDY.

[Iporpamma «ludpoBas naGoparopus» CHOCOOCTBYET O3HAKOMJIEHHIO C  OpraHusaunuein
KOJUICKTUBHOTO U WHAMBHYaJIbHOTO MCCIIEIOBaHUs, OOYUYCHHIO B JIEWCTBUH, OOYKIAeT K HAOIIOACHUSAM U
OKCTIEPUMEHTUPOBAHUIO, OIHMPAETCs Ha COOCTBEHHBIH JKU3HEHHBIH OIBIT, TIIO3BOJIIET YEpPeIOBaTh
KOJUICKTUBHYIO ¥ HHIUBHIyIbHYIO IESTETLHOCTb.

Jlnst u3mepenust 0osiee CIOKHBIX YCIOBUM CYIIECTBOBAHUS HEOOXOAMMO 00OpyAoBaHUE U paboTa ¢
HUM BCETJia BBI3BIBACT OCOOBIN HMHTEpec, ocoOeHHo pabora ¢ HOBbIMU MKT Texnonorusmu (1mdpoBoii
naboparopueit, HuppPoOBBIM MUKPOCKOTIOM). biiaronapst HCroap30BaHMIO JAHHBIX TEXHOJOTHA 00y4YaroImnecs
UMEIOT BO3MOXXHOCTh HE TOJBKO HAOMIOMaTh OOBEKTH HEXWBOW MNPUPOIBI, M3y4aTh W3 CBOHCTBA H
HEOOXOIMMOCTh CYIIECTBOBAaHUS HO W 3alHCHIBaTh BHJICO, HAONIOAATh NUKIBI M3MEHEHUS, y3HaBaTh HX
TOYHBIC 3HaueHMs. VccnenoBane 00bEKTOB HEXXHMBOW MPUPOJIBI HA 3aHATHUSIX, TIOCTAHOBKA C HUMHU OIBITOB
aKTHUBU3UPYIOT TO3HABATEIBHYIO [ESTEIHHOCTh, PAa3BUBAIOT HSKCIEPUMEHTAJIbHBIE YMEHHUS M HaBBIKH,
YTIyONISIFOT CBSI3b TEOPUH C MPAKTUKON, TOMOTYT 00y4arolIrecs ONMpeleIuThbes ¢ BHIOOpoM Mpodeccuu

AKTYaJIbHOCTB TIPOTPAaMMBI 00YCIIOBJIEHA, BO-TIEPBIX, TEM, YTO KaXKIbIi pEOCHOK JOJKEH NMETh
HaBbIKK pabOThl C OCHOBHBIMU O(GUCHBIMU MPUIIOKEHUAMHU. PaboTa Hal MPOEKTOM C MOMOIIBI0 HU(POBOA
nabopaTopuy Kak pa3 M MO3BOJISIET MOKa3aTh YYEHUKY, KaK MCIOJIb30BaTh TO WM MHOE MPHUIIOKEHUE IS
pelieHrus KOHKPETHBIX 3aJad; BO BTOPBIX, OCBOMB pabOTy C JOCTATOYHO MPOCTHIM B HCIOJB30BaHUU
pErucTpaTopoM M KpPAaCOYHBIM, MHTYMTHBHO TIOHSATHBIM HPOrpaMMHBIM OOecIedeHHeM, B JallbHEHIIeM
oOydJaroruiicss OyaeT JIydiie TOATOTOBIICH K IUIJAHUPOBAHHWIO TIPOEKTa, €ro pa3paboTke, aHaIU3y
MOJIy4YE€HHBIX JaHHBIX.

HoBu3Ha mnporpammbl 3akiioyaeTcsi B HEAOCTaTKE aHAJIOrOB JAHHOW MpOTrpaMMbl B CHCTEME
JOTIOJTHUTENBHOTO  0oOpa3zoBanus jereil. [losToMy Hacrosimas mporpaMMa MpH3BaHa YCTPaHUTh
MPOTUBOPEYUE MEXKIY aKTyaJbHOCTbIO M BOCTPEOOBAHHOCTBHIO JAHHOTO aclekra oOpa3oBaHHUS B
OKPY)KaIOIlleM MHpE M OTCYTCTBHEM BO3MOXKHOCTH JJISi 3aMHTEPECOBAHHBIX B TaKOM 00pa3oBaHUM PEOST
MPUOOPECTH CUCTEMATU3UPOBAHHBIEC HABBIKK Pa0OTHI € IIU(GPOBBIM 000PYIOBAaHHEM.

AZlpecaT mporpamMmbl: IporpaMMa paccuMTana Ha oOy4eHue JeTeil B Bo3pacte ot 8 no 14 ner.

Cpok ocBoennsi nporpammbl: 1 roxa (36 yacoB)

Pe:xxnM, nepuoaM4YHOCTb U MPOAOJIKUTEILHOCTD 3aHATHI: | pa3 B Henento no 1 u.

@opma opraHu3aliu 3aHATHII: KOJUICKTUBHAS, TPYMIOBas, paboTa B mapax.

@opmbl NpPOBEJAEHUS] 3AHATHIL: TpaKTUYEeCKHe U JabopaTopHble paboThl, Oecelbl, OIMBITHI,
HaOIOICHUS, SKCIIEPUMEHTBI, 3al[UTa TBOPUECKUX PAOOT U MPOEKTOB.

KosauuectBo B rpynmne: 12-15 yenosek.

dopma 00yueHHUs1: OUHasl.

Henb 1 32524y NporpamMMel

Henpb: pacmmpeHre Kpyrosopa MIAJIIAX HIKOJIBHUKOB B €CTECTBEHHOHAYYHOM HAalpaBICHUH IIPU
MOAJIEPIKKE COBPEMEHHBIX TEHACHUINN YCUIIEHHSI UCCIIEI0BATEIBCKOIO KOMIIOHEHTA

3agaun:

o0yuarmue:

- IUNIAHUPOBATh IKCIIEPUMEHTA;

- OIOUpaTh BO3MOXHbIE BAPHAHTHI KCIIEPUMEHTAIILHOTO PEIICHHUS 3a/1a4i M BBIOOp ONTUMAbHBIN
BAPHUAHT;

- OCYILECTBJIATH PALMOHAIBHBIN OTOOpP HEOOXOAMMBIX TPUOOPOB U MATEPUAIIOB;

- OLIEHUBATh MOIPELUTHOCTH IKCIIEPUMEHTA;



- M3y4aTh NMPOTpPaMMHOro obecrieueHue Juis cOopa U MEepBHYHONH OOpabOTKU SKCIEPUMEHTAIBHBIX
JAHHBIX Ha MOAYNIbHOU cucteMe dkcniepuMmeHToB PROLOG;

- TI0JTy4aTh MPEACTaBICHHE BO3MOXKHOCTSX AaJbHENIIe 00pabOTKH ONBITHBIX TaHHBIX;

- U3y4aTh OOJIACTH MPUMEHEHHS U TEXHUYECKHE XapaKTEPUCTUKU PA3JINYHBIX JaTYUKOB;

- YMETh MOJICIIUPOBATh (PU3HUECKHUE MTPOIIECCHI;

pa3BUBalOLIUeE:

- wucnonb3oBath UWKT pecypcoB, oOecrneunBaromme JOCTYI K OFPOMHOMY  MAacCCHBY
MH(POPMAIMOHHBIX HCTOYHHUKOB, HH(OpMAIMsi M3 KOTOPBHIX MOXET OBITh ONTHMAaIbHO HCIOJIh30BaHA
00yJaromuMuCs IS MOJTyYeHUsT HOBBIX 3HAHU;,

- paboTaTh ¢ pa3IMYHBIMH TEKCTOBBIMH HOCHUTENSIMH WH(GOpPMAIMH, HATJSAHO-TPAPUUECKUMH €e
MPEJCTaBICHUSAMH, C MOJICTISIMUA IPAKTUIECKUAX IKCIEPUMEHTOB.

BOCIIMTATEbHbIE:

- OCO3HaBaTh W MPUHUMATHh 0A30BBIX UYEIOBEYECKUX IIEHHOCTEH, IMEepPBOHAYAIBHBIX HPABCTBEHHBIX
MPEJCTABICHUN: YBOKUTEIFHOE OTHOIICHHWE K APYrMM YYEHHKaM W YYUTEII0, TOTOBHOCTh IMPHUUTH Ha
MTOMOIIIb;

- 3HaTh OCHOB KYJIbTYPHOTO TIOBEJICHHUS 1 B3aMNMOOTHOIIEHH CO B3POCIBIMH, CBEPCTHUKAMH,

- yMeTh paboTath B mape ¢ 0oJiee CTapiIuM YUCHUKOM;

- YMETh JPYXHO paboOTaTh B TPYIIIE, TOTOBAPUBATHCS, BBIOMPATH MPEACTABUTENS OT TPYIIIBI LIS
TOKITAA;

- YMETh CIIyIIaTh JPYroro YUeHHKA B XOJI€ TUCKYCCUH;

- chopMupoBaTh yCTaHOBKY Ha Oe30macHBI 00pa3 JKM3HH (CIIEIOBaHHWE TNPaBWIIaM TEXHHUKH
0€30IaCHOCTH TIPH MTPOBEACHUH OTBITOB, N3MEPEHUH; ClieIOBAaHUE MIPABHUJIaM JOPOKHOTO JBWKEHUS, 3HAHNE
MpaBUJI JCHCTBUMN TIPH TIOKAPE).

I[Inanupyemble pe3yJbTaThl:

[IpenMeTHBIC pe3yabTaThI:

- IUVTAHUPOBAHHUE IKCTIICPUMECHTA;

- MoA00P BO3MOXHBIX BAPHAHTOB SKCIIEPUMCHTAIBHOTO PEIICHUsS 33Ja4d W BHIOOP ONTHMAJIBHBIN
BapHUaHT;

-palMOHAIILHBIN 0TOOP HEOOXOAMMBIX TPHOOPOB U MATEPHAIIOB;

- OIICHUBAHUE MMOTPEITHOCTH IKCIICPUMEHTA;

- U3y4CHHE MPOTPAMMHOI0 oOecreueHue I cOopa U MEePBUYHON 0OpPaOOTKH IKCIEPUMEHTAIBHBIX
JAHHBIX HAa MOAYIbHOM cucTeme dKkcrepumenToB PROLOG;

- MOJIy4YEeHHE IPEICTABICHUE BOZMOKHOCTAX JaJIbHEUIIICH 00paOOTKH ONBITHBIX JTaHHBIX;

- U3y4CHHE 00JIACTH IPUMEHEHUS M TEXHUYSCKUE XapaKTECPUCTUKH PA3IMYHbIX JaTYUKOB;

- YMEHHE MOJICIIUPOBATh (DU3UUECKUE MTPOIECCHI;

MeTaHpeI{MeTHHC PpE3yiIbTaThI:

- wucnoap3oBanue HWKT pecypcCoB, 066CH6‘H/IBaI-OH_[I/Ie A0CTylr K OIpOMHOMY MACCUBY
I/IH(bOpMaI_[I/IOHHBIX HNCTOYHHKOB, HH(bOpMaHHH U3 KOTOPBIX MOXECT OBITH ONTHMAJILHO HCIOJIH30BaHa
O6y‘IaIOH_II/IMI/IC$I JJIS TIOJTYUCHU A HOBBIX 3HaHHﬁ;

- pa60Ta C pa3IMYHbBIMH TCKCTOBLIMH HOCHUTCIIAMHU I/IH(bOpMaI_II/II/I, HaFJ'IHI[HO'Fpa(bI/I‘IeCKI/IMI/I €C
npeaACTaBJICHUAMHA, C MOACIIAMHA ITPAKTHYCCKHUX SKCIICPUMCHTOB.

JIM4HOCTHBIE Pe3yNbTATHI:

- OCO3HAaHME WM TpPHUHATHE 0Aa30BBIX YEIOBEUECKUX IEHHOCTEH, MEepPBOHAYAIBHBIX HPABCTBEHHBIX
MPEACTABICHUI: YBAXUTEIbHOE OTHOLIEHWE K APYIMM YUYEHHKaM M YUYWUTEII0, TOTOBHOCTh MPUHTH HaA
ITOMOIII;

- 3HaHHWE OCHOB KYJbTYPHOT'O MOBEACHHS U B3aUMOOTHOILIEHUI CO B3pOCIIBIMU, CBEPCTHUKAMU;

- yMeH#e paboTaTh B ape ¢ 0oJjiee CTapIIuM YUeHUKOM;

- YyMeHHue JPYKHO paboTaTh B TPYIIE, TOTOBAPUBATHCS, BHIOUPATh MPEACTABUTENS OT TPYIIILI AJIs
JIOKJIaza;

- YMEHHUE CAYIIAaTh JPYroro y4eHUKa B XOA€ IUCKYCCHH;



- ycTaHOBKa Ha Oe3omacHbIi 00pa3 *kHU3HM (CIeIOBaHHE NpaBUIaM TEXHHKH O€30MaCHOCTH IPH
MIPOBEICHUH OIIBITOB, U3MEPEHUH; ClIeJOBaHUE PABUIIaM JIOPOKHOTO JIBU)KCHUS, 3HAHUE TIPABUII ACHCTBHIA
IIpH 1OXape).

Y4yeOHubIii MJIaH

KonnuectBo yacos

Ne HanmenoBanue tem ®opmpbl arTecTalui/ KOHTPOJIS
BCET0 [TeOpUsl IPAKTHKA
1 |[Yuyumcs genath NPOeKTHI 18 10 8
[Ipoext? [Ipoext! Hayunsie Omnpoc. [Ipaktuueckas padora «IlocmoTpu
1.1 ccnenoBaHus U HAIllA KU3Hb. 2 1 1 Ha MUp apyrumu riazammu». Mrpa «Ilo
MecTam»
1.2 |KakumMu MOTYT OBITH MPOEKTHI? 2 1 1 HaO0JII0ICHNE
1.3 [Ut0 Takoe SKCIepuMeHT? 1 1 becena o TexHUKe OE€30IIaCHOCTHA
14 MBICTIEHHBIE JKCIIEPUMEHTHI U 2 1 1 Orpoc, [IpakTudeckas padora.
PKCIEPUMEHTHI Ha MOJEIISX. (DKCIIEpUMEHT C MUKPOCKOTIOM, JIYTIOH
15 MeTo1bl U TPEMETHI 1 1 bompoc
MCCIIeIOBAaHUsI.
1.6 (COop matepuana pis 1 1 HaO0JII0/ICHNE
KCCIIeIOBaHUsI.
AHKETUpOBaHUE,  COLMAIBbHBIN [IpencraBieHue pe3yabTaToB
1.7 |ompoc, HHTEPBbIOMPOBAHHE 2 1 1 QHKETUPOBaHUA B (hopme nuarpamm, TabuL,
rpaguxoB. Pabota Ha KoMmbIOTEpE.
VccnenoBanue 0ObEKTOB. paboTa ¢ uudpPOBBIM MUKPOCKOIIOM, JIYTOH,
18 5 5 MOYIbHON CUCTEMOM 3KCIIEPUMEHTOB
PROLo0g. U3yuenue pe3ynbTaToB
MCCIIeI0BaHUs
19 OcHOBHBIE JIOTHYECKHE 1 1 MBICTUTENBHBIN KCIIEPUMEHT «YTO MOKHO
OTIEPALIH. caenaTh U3 Kycka Oymaru?»
AHamu3 u cuHrte3. CyxaeHwus, Urpa «Haiian ommOKu Xym0KHUKA.
110 YMO3AKIIOUEHUS, BBIBOJLL. 2 1 1 [IpakTrueckoe 3aianue, HalpapJIEHHOE Ha
[pa3BUTUE aHAIM3UPOBATh CBOM JICUCTBUS U
[1eJ1aTh BBIBObI
111 Kak cpenath coolmieHue o 1 1 Cocrapienue miana padotsl. TpeboBanus k
[pe3ynbTaTax UCCICIOBAHUS. COOOIIIEHUIO
2 TemaTuueckue yueOHbIE 16 16
HCCJIeI0BAHUS
M3mepeHue MOJIOKUTEIbHON M| [TpakTrueckas pabota «M3mepenue
OTPULIATEIILHON TEMIIEpaTypbl [OJIOXKUTEILHON U OTPULIATEIbHON
2.1 2 2 remreparypb». O0paboTka JTaHHBIX
bkcriepuMenTa. OTUeT U OIIEHKa CBOEH
paboThHI
M3yuenue TasHUs JibJia [TpakTuueckas pabota «3yueHue TasHus
29 5 2 b1ay. OOpaboTKa JaHHBIX SKCIIEPUMEHTA.
OTueT U OlIeHKa CBOEH paboTHI.
IloueMy Temnso B BapexKax. [TpakTuyeckas pabdora «Ilouemy Temso B
23 5 2 Bapexkkax». O0paboTKka TaHHBIX
pKCrepUMeHTa. OTYET U OLIEHKA CBOEH
paboThI
M3mepenue OTHOCHUTEJIBHOM] [MpakTuyeckas padora «M3mepenue
04 [BUAKHOCTH (B wiacce M Haj 9 9 OTHOCHUTEJIbHOM BiaskHOCTH». OOpaboTka

CTaKaHOM C TEIJION BOJION ).

JTAHHBIX OKCIICPUMCHTA. OtueT u OIICHKa

CBOE pabOTHI.




M3mepenue aTMOC(EepHOTro [TpakTrueckas padota «M3mepenue
o5 [lABJICHHL. 5 9 aTMocdepHoro nasieHus». O6padboTka
TaHHBIX dKcIiepuMeHTa. OTYET U OLIEHKa
CBOEH PabOTHI.
M3mepenue YPOBHs [TpakTrueckas padota «3mepenue ypoBHs
0 [OCBEICHHOCTH 9 9 OCBeIeHHOCTH». OOpaboTKa TaHHBIX
pKcniepuMeHTa. OTUET U OLeHKa CBOEH
a00ThI
CosHEeuHBIH CBET U 0JIEK 1 [TpakTrueckas padota «ColHEUHBIH CBET U
27 9 5 oaexa». OOpaboTka TaHHBIX
pKcniepruMeHTa. OTUET U OLlEHKa CBOEH
paboThI
Kax pacnipoctpansiercs 3Byk? [IpakTuueckas padota «Kaxk
28 5 5 pactpocTpansercs 3Byk?». O0paboTka
TaHHBIX dKcIiepuMeHTa. OTYeT U OlleHKa
CcBOEH paboThI
MOHHMTOPHHT
3 [MccienoBaTesibCKOi 2 2
HeATeJbHOCTH 00YUYaloIMXcs
MuHH KOH(EpeHIUsT 1o HWToraMm|
COOCTBEHHBIX UCCIIETOBAHUMN.
3.1 [UroroBoe 3aHsaTHe. AHamm3 2 2 BricTymuieHne ¢ mpoeKTaMu
MCCIIEA0BATENBCKON
NesITeNIbHOCTH

Conep:xanue y4e0OHOI0 mJjiaHa

|. Yuumcs nenatb npoexTsl

«IIpoekt? IIpoekt! Hayunbie uccie0BaHMS U Hallla KU3HB»

Teopusi: becena o posiv HAYYHBIX UCCIIEIOBAHUM B HAIIEH KU3HU. 3HAHUS, YMEHHUS U HABBIKH,
HEOOXOMMBIC B HCCIIEIOBATEILCKON padoTe.

[IpaxTuka: mpaktudeckas padota «Ilocmotpu Ha mup npyrumu riazamm». Urpa «Ilo mectamy».

«KakumMu MOTYT OBITH TPOCKTHI?>»
Teopusi: 3HaKOMCTBO € BUJIaMU MPOEKTOB.
[Ipaktuka: PaboTa B rpynmax.

«YTo Takoe BKCHepI/IMCHT?»
TeOpI/IHZ 3HAaKOMCTBO C IIOHATHAMU OKCIICPUMCHT U 3KCIICPUMCHTUPOBAHUC. HJIaHI/IPOBaHI/Ie H IIPOBCACHHC
OKCIICpUMCHTA. TexHnuka 0€30IaCHOCTH BO BpCM: OKCIICPUMCHTA.

«MBbICTIEHHBIE SKCIIEPUMEHTHI ¥ SKCTIEPUMEHTHI Ha MOJIEIIIX)

Teopus: Texnuka skcnepumeHTHpoBaHus. 3amaHue «PacckaspiBaeMm, (antazupyem». [lnanupoBanue u
IIPOBEJICHUE DKCIIEPUMEHTA.

[IpakTuka: mpakTudeckas pabora «IKCIEPUMEHT C MUKPOCKOIIOM, JIyIOi»

«MeTo/1bl ¥ IPEeIMETHI UCCIIEI0BAHUSD)
Teopus: DxcriepuMeHT Kak popma no3Hanust Mmupa. OnpezeneHne npeaMeTa HCCIIe0BaHus B CBOEM
HPOEKTE.

«Cbop mMarepuala 1Jis UCCIICOBAH)
Teopusi: 3HaKOMCTBO € MpaBUIIaMU U criocobamu cbopa marepuana. Pabora ¢ ucrounnkamu nHMGoOpMauu.



«AHKETHPOBAHHUE, COLIMAIIBHBIN OIIPOC, HMHTEPBBIONPOBAHHUE»

Teopus: OOydeHne aHKETUPOBAHHIO, COLIMAIILHOMY OIIPOCY, MHTEPBBIOMPOBAHUIO.

ITpaktuxa: CocraBieHue aHkeT. ONPOCHHUKOB IO TEME HCCIENOBaHHS. AHalu3 pe3yabTaTOB OIPOCa.
[IpencraBnenue pe3yabTaToB AaHKETUpOBaHHS B Qopme auarpamm, Tabmun, rpadukoB. Pabora Ha
KOMIIBIOTEPE.

«HccnenoBanne 00bEKTOB»

[Ipaktuka: [IpaBuna paGoTel ¢ HUPPOBBIM MHKPOCKOIOM, JIYIIOH, MOJIYJIBHONW CHCTEMON KCIIEPHMEHTOB
PROLo0gQ. U3yuenne pe3ynbpTaToB HccienoBanus. [IpakTudeckoe 3aHsITHE HANPaBIEHHOE HA MCCIIEIOBAaHUE
00BEKTOB B IPOCKTAX OOYUAIOIINXCS.

«OCHOBHBIE JIOTUYECKHE ONIEPALIUN»
Teopus: CocTaBieHue pacckasa 1o roToBOi KOHIIOBKE
[IpaxTika: MbICIUTENbHBIN dKCIIEpUMEHT «YTO MOKHO clienaTh U3 Kycka Oymaru?»

«AHanu3 u cuHte3. CyXAeHus, yMO3aKIIOUEHUs, BBIBOIbI»

Teopus: Uto Takoe aHanus, CUHTE3, ymMo3akimoueHue? Pabora co cioBapsmu.

[Ipaktuka: Urpa «Haiigum ommOku XxynoxHuKay. [IpakThueckoe 3ajaHue, HalpaBiI€HHOE Ha pa3BUTHE
aHaAJIM3UPOBATh CBOU JACUCTBUSI U JIENIaTh BBIBOIBL.

«Kak cnenatb cooliieHue o pe3ynbrarax UCCIeI0BaHUs»
Teopus: PaboTa ¢ MOMOIHUTENHHON JUTEPATYpOd M APYrUMH HCTOYHMKaMH HH(opmauuu. CocTaBieHHe
maHa padoTel. TpeboBaHMS K COOOIICHHIO.

TemaTuueckue yyeOHbIe HCCIAETOBAHUS

«M3MepeHune nosoKUTEIbHOW U OTPULIATEIIBHON TeMIepaTypb»

[IpakTuka: mpakTuueckas pabota «/3mMepeHue NOJ0KUTEIBPHOW U OTPUIIATEIIEHON TEMIIEPaTyphI».
O6paboTka maHHBIX SKcIIepuMeHTa. OTUYeT U OICHKAa CBOEH PabOTHI.

«3yueHue TasHUA JTbAA»
[IpaxTuka: mpakTuueckas padota «M3ydueHue TasHus jibaa». OpaboTka NaHHBIX dKcriepuMeHTa. OT4eT u
OIICHKa CBOEH paldoTHI.

«[Touyemy Temo B BapexKKax»
[IpaxTuka: mpaktudeckas padota «[louemy termso B Bapexkax». O0paboTka 1aHHBIX dKciepuMeHTa. OTueT
U OLIEHKa CBOEH paboThI.

«3MepeHne OTHOCUTENBHOM BIIaXKHOCTH (B KJIaCCE U HaJl CTAKAHOM C TEIUION BOJION )»
[IpakTuka: mpakTudeckas padbota «/3mMepeHue OTHOCUTENbHOU BlaXHOCTHY. OOpaboTKa TaHHBIX
sKcriepuMenTa. OTYeT U OLIeHKa CBOEH pabOTHI.

«3mepenune atMocepHOTo JaBICHUSD
[IpakTuka: mpakTudeckas padota «M3mepenue armochepHoro nasienus». OOpaboTka JaHHBIX
sKcriepuMenTa. OTYeT U OlIeHKa CBOEH pabOTHI.

«M3mepeHne ypoBHS OCBELIEHHOCTI»
IIpakTuka: mpaktudeckas pabdorta «3mepeHue ypoBHs ocBelieHHocTHY. OOpaboTKa JaHHBIX SKCIIEPUMEHTA.
Otuer U olieHKa cBOei paboTHI.

«CoJIHEUYHBIN CBET U OJIEKIA»
[TpakTuka: mpakTudeckas padota «CoTHEUHBIH CBET U ofexkaa». O0paboTKa TaHHBIX dKcriepuMeHTa. OTder

U OLIEHKa CBOEH paboThI.

«Kak pacripoctpaHseTcs 3ByKk?»



[TpakTuka: mpakTudeckas padota «Kak pacnpoctpansercs 3Byk?». O0paboTka JaHHBIX YIKCIIEPUMEHTA.
OTyeT u oleHKa CBOEH padoTHI.

MOHMTOPHMHT HCCIe0BATEIbCKOI 1eATeTbHOCTH 00yYaloIHuXCs
[Ipaktuka: MuHu KoH(]EpeHLHs MO HTOraM COOCTBEHHBIX HccienoBaHuid. VToroBoe 3aHsTHE. AHAMM3
HCCIIEI0BATENILCKOM NeSITeIbHOCTH. BBICTYyIIIIEHNE C IPOEKTAMHU.

(I)OpMLI aTTeCTAaluM IVIAHUPYEMBIX PE3YyJbTAaTOB IIPOrpaMMbl.
(I)OprI MMOABCACHUA UTOTOB pCaln3aluun:

. KOJUIEKTUBHAsI OLIEHKA PE3YyJIbTaTOB IPAKTUUECKUX padOT I10 MMOIYYEHHBIM PE3Y/IbTaTaM;
. WH/IMBUyaJIbHAS OLIEHKA PE3yJIbTATOB MPAKTUYECKUX PAOOT YUUTEIEM IO TTOTy4YCHHBIM
pe3yapTaTam

. MOATOTOBKA MUHU — IIPOEKTOB U 3aIlNUTa UX;

. ydacTue B Hay4HO-HCCIIEI0BATENIbCKUX YUCHUUECKUX KOHPEPEHLIUAX.

1. Kommiaekc OpraHu3allMOHHO-TICAATrOr HY€CKUX yCJ'lOBHﬁ.

Metoanueckoe odecnedyeHre NporpaMmbl
®opMbl U METOAbI 00yUYCHUS:

. paboTa ¢ TOTIOIHUTEIHHOM JIUTEPATypPO M COOOIIEHHS OOYJarOIINXCS,;
. MpaKTH4ecKue paboThl € AIEMEHTAaMH Hay4YHOU e TeNbHOCTH;

. COCTaBJICHUE M 3aIIUTa MPOCKTOB 10 H3y9aeMOi poodiiemMe;

o CIIOBECHBIE, HATJISIAHBIE, IPAKTUYECKUE;

(] HHAWBUAYAJIBHBIC U I'PYIIIIOBBIC.

TexnoJsiornu:

. PO (pa3BuBatromero o0yueHus),

. UKT-texnomorus,

. uccienoBaTeNbeKas,

. [IpoekTHas.

JladopaTopHble padoThl pa3pabOTaHbl B BUJE MPOCKTA, BKIOYAIONIUE MPpoOJeMHbIN dTamn. Pebsra
BBIJIBUTAIOT THUIIOTE3y W OPraHU3ylOT CBOM OJKCHEpUMEHT [y ee JoKaszaTelnbcTBa. Heobxoanmoe
obopynoBaHne u aIropuT™M paboTel ¢ npubopamMu JUIsl KaKIOW J1abopaTOpHOM paboThl ONHCaH
B MHCTPYKTHUBHBIX MaTepHaliax Jjisi oOydaronuxcs «MoaynbHas cuctema sxcriepumenToB PROLOGH.

YcaoBusi peajn3anuu NporpaMmmal
- MoynbHas cucteMa skcnepuMenToB PROLOG,
- perucTpaTop HU(PPOBBIX JAHHBIX - HA0OP JATYHKOB,
- CIICHUAIU3UPOBAHHOE IMPOrPAMMHOE 00CCIIeUeHHE,
- KOMITBIOTED,
- MyJbTHMEIUIHBIIN TPOEKTOP,
- nabopaTopHas mocyna,
- HHCTPYKTHUBHBIE MaTepuaibl Al 00y4aronuXcs.
- HaTypaJbHbIE )KUBBIE TOCOOMS — KOMHATHBIE PACTEHHUS;
- repbapuy;
- KOJUIEKIIUU TOPHBIX TOPOJI, MUHEPAJIOB, TIOJIE3HBIX HCKOTIAEMBbIX;

KanpoBoe obecnieuenue
[Iporpammy peanu3yeT menaror JIOMOJHUTEIBHOTO O0pa3oBaHMs, BIAACIOUINN COBPEMEHHBIMU
Me1arOTMYECKUMH TeXHOJIOTUSIMHM OPTaHU3aLUH JIETCKOTO KOJUIEKTHBA.



OuneHouyHble MaTepuaabl. MOHUTOPUHT pe3y/bTaTOB

Oyenusanue no ciedyiowum YpOsHIM.

Huskuii ypoeenv: yNOBIETBOPUTEIBHOE BJIAJICHHE TEOPETHUECKON MH(pOpManueil mo TeMaM Kypca,
yYMEHHUE TIOJB30BAThCSA JMTEPATypoOld IpH TMOATOTOBKE IPOEKTOB, YYacTHE B OPraHM3allMM BBICTABOK,
3JIEMEHTapHBIE TPEACTaBICHUS 00 UCCIIEIOBATEIbCKON JEATEIBHOCTH, TACCUBHOE YYacTHE B KOJUICKTUBHBIX
Jenax.

Cpeonuii ypoeenb: IOCTATOYHO XOpOIIEEe BIAJCHHE TEOPETHYECKOW HH(pOpManueil mo Kypcey,
YMEHHE CHCTEMATH3UPOBATh U OJOMPATh HEOOXOIUMYIO JIUTEPATYPY, IPOBOIUTH UCCIEIOBAHMS U OTIPOCHI,
UMETh NPEICTABICHUE O Y4eOHO-UCCIENIOBATEIBCKON AEATEIIEHOCTH, y4acTHe B KOHKYPCaxX, BBICTABKaXx,
OpraHu3alluy U IPOBEICHIH MEPOTIPUSTHA.

Buvicoxuii  ypogens: cBOOOAHOE BiaJEHUE TEOPETUUYECKON HHPOpMaLMed 10 Kypcy, yMEHHe
aHAJM3UPOBATh JINTEPATypPHbIE WMCTOYHUKH M JaHHBIE HCCICAOBAHUI W OMPOCOB, BBISBIATH NMPUYHHBI,
noa0oupaTh METOABI HCCIIEAOBAaHUS, NPOBOJAUTH Y4eOHO-HCCIIEIOBATENLCKYIO ACATEIbHOCTh, AKTHBHO
MPUHUMATh Y4acTHE B MEPOTIPHSITUAX, KOHKYPCax, MPUMEHATH MMOJTy4YeHHYIO0 HHPOPMAIIUIO Ha TPAKTHKE.



Jluteparypa 1id negarora:
1. I'puropses /1. B., Crenanos I1. B. CrangapTsl BTOPOro IOKOJIEHUS: BHEYPOUHas AEATEIbHOCTD
LIKOJIBHUKOB. MeTtoauueckuil koHcTpykTop. M.: IIpocBemenue, 2010. — 321c.
2. 3unoBbeB E. E. [IpoekTHas nesTenbHOCTh B HauanbHOH mkoue. 2010. - Sc.
3. CaBenkoB A. M. Merouka ucciae10BaTeIbCKOro 00yueHusT MITaIIINX MIKOJIbHUKOB. Camapa: YueOHas
auteparypa, 2008. - 119c.
4. CasenkoB A. U. Ilcuxonorus uccienoBarenbckoro ooyuenus. M,: Akanemusi, 2005. — 345c.
5. AcmonoB A. I'. Kak npoekTtupoBaTh yHUBEpCallbHbIE YueOHbIE JEHCTBUS B HaUanbHOMU miKoJe. Ot
JEHCTBUS K MBICIIU: TTocobue [utst yuutens. 2-¢ u3a. — M.: [Ipocsemenue, 2010. -152c.
6. PasBurtHe mccienoBaTeNbCKOM AeATEILHOCTH ydamuxcs; Meroauueckuii coopauk. —M.: HapoaHoe
obpaszoBanue, 2001.
7. MonynbeHas cucrema skcniepumenToB PROLOQ. MHCTpyKTHBHBIE MaTepualisl Ui ienarora. HavanpHast
mKoJyia. MUHMMabHBIA ypoBeHb. — M.: busnecMepuanan, 2012.

Jluteparypa n1s o0y4aromuxcs:
1. DHIMKITONIE MY I NETEH.
2. MonaynbeHas cucrema skcriepuMenToB PROL0Q. MHCTpyKTHBHBIE MaTeprabl Uit 00yJaromuXcsl.
Havanphas mkosia. MunnManbHbli ypoBeHb. — M.: buznecMepuanan, 2012.

dnexmpounwvie pecypcol:

1. Bosbimast meTckast SHIMKIONE U [T AeTei. [DnekTponubii pecype] http://www.mirknig.com/

2. Bonbmas nerckas sHimkmoneaus (6-12 ser). [Dnexrponnsiii pecypce] http://all-
ebooks.com/2009/05/01/bolshaja-detskaja-jenciklopedija-6-12.html

3. A.JIukym - JleTckast sSHIUKIONEANs. [DIEKTPOHHBINA pecypc]
http://www.bookshunt.ru/b120702_detskaya_enciklopediya_enciklopediya vse_obo_vsem. 5

4, [Touemy u noromy. Jlerckas sHIUKIONEANS. [ DIEKTPOHHBIN pecypc]|
http://www.kodges.ru/dosug/page/147/

5. bonpmas Jlerckas sHumkmoneaus. Pycckuii si3pik. [DnexktponHbiii pecypce]http://www.booklinks.ru/



http://www.mirknig.com/
http://all-ebooks.com/2009/05/01/bolshaja-detskaja-jenciklopedija-6-12.html
http://all-ebooks.com/2009/05/01/bolshaja-detskaja-jenciklopedija-6-12.html
http://www.bookshunt.ru/b120702_detskaya_enciklopediya_enciklopediya_vse_obo_vsem._5_
http://www.kodges.ru/dosug/page/147/
http://www.booklinks.ru/

Kanennapubiii y4yeOHblii rpadguk

Kou-Bo Mecro ®opma | Dopma arrecranun/
Ne |[lata Tema 3aHsTHA
4acOB | NPOBEICHUS | NPOBEICHUS KOHTPOJIA
1 | o [YumMmcs nenath MPOEKTHI 18
= 9 | Omnpoc. [TpakTnyeckas
= [Tpoext? IIpoext! Hayunsie ®usnyeckas 1 becena, 6p : l_li’
1.1 | |[MCCICAOBAHMS M HAILIA XKU3Hb. 2 rexHonornueckas| [TpaxTuyecka | P2O0T ¢ (0CMOTPH Ha
= 1aGonaToDM MHD IPYTUMH TTIA3aME».
3 patop s pabora Urpa «ITo mecTam»
g‘ Kakumu MOTryT OBITH TPOEKTHI? Duzuyeckas 1
12 = 2 texnonornueckas|  becema HaOIIO/IeHHEe
nabopaTopuu
? duznyeckas u
UTO Takoe dKCIIEPUMEHT! suHecka Becena o TexHuke
1.3 1 texHonornueckas|  becena
Oe3omacHocTH
naboparopuu
MBICIIEHHBIC DKCTIEPIMEHTHI U Dusnueckas 1 IpakTnuecka Ompoc, IpaxTuieckas
14 SKCTIEpHMEHTBI Ha MOJIENISIX. 2 TexHomorIeckas| pabora pabora. 3KCHepI/IMeH”1; c
naboparopuu MHKPOCKOIIOM, JIYTIOH
MeTo1bl U ITpeIMETHI Duznyeckast u
15 ICCIIEIOBAHMSL. 1 TEXHOJIOTMYECKast becen, orpoc
naboparopuu
COop maTepuana s dusnueckas 1
1.6 ICCIIeIOBAHNS, 1 TexHONnoruueckas|  becena HaOTI0ICHIE
nabopaTopuu
AHKETHpPOBaHUE, COUATIbHBIN IIpencraBnenne
OTIPOC, UHTEPBLIOMPOBAHNE DusMyecKas 1 Pe3yIbTaToB
aHKETHPOBAHUS B (hopMe
1.7 2 TEeXHOJIOrnuecKas becena
JUarpaMm, Ta0Juil,
nabopaTopuu
rpagukoB. Pabora Ha
KOMIIBIOTEPE.
lccnenoBanue 0OBEKTOB. pabota ¢ n¢ppossIM
MHKPOCKOIIOM, JIYIIOH,
dusznueckas u Hp AKTHYECKA MOAYJIBHON CUCTEMOM
1.8 2 TEXHOJIOTHYECKast 6 SKCIIEPUMEHTOB
naboparopuu 1 pabota PROLog. 13yuenue
pE3yNbTATOB
WCCIENOBAHNS
(OCHOBHBIE JIOTHYECKIE onepanuu. DrHAHecKas 1 Bece,ua. MBICTUTEIbHBI
MpbIcIUTENBH |  skcmepuMenT «UTO
1.9 2 TEXHOJIOTMYECKAst .
naGopaTopu BIH MOYKHO CJIENATh U3 KycKa
?
9KCIEPUMEHT Gymaru?»
AHanu3 u cuHTe3. CyxIeHus, Hrpa «Haiiou ommnbku
YMO3aKJFOUCHUS, BBIBO/IBL. XYAOKHHKE.
Ddusnueckas u HpaKTI/Iq — [IpakTuueckoe 3ananue,
1.10 2 TEXHOJIOTMYECKAst 5 HAMpaBJIEHHOE HA
naboparopuu A paboTa  haspprie ananusuposats
CBOH JEHCTBUS U IE€IaTh
BBIBOJIbI
Kaxk crnenars cooOrenue o dusnueckas u CocraBieHue 1miasa
1.11 De3yNbTaTax HCCIIEI0BAHNAL. 1 TEXHOJIOTMYECKast pa6oTs. TpeGosanus K
nmabopaTopuun COOOIICHHIO
2 TemaTnueckne yyeOHbIe 16
HCCJICJ0BAaHUA
3MepeHne N0JI0KUTEIIBHON U IIpakrudeckas padora
OTPULIATENILHOM TEMIIEPATyphI «Hsmepenne
DusHIeCcKas I TIOJIOKHUTENBHON U
IIpakTnuecka OTpHIIATENLHON
2.1 2 TEXHOJIOTHYECKast
naGopaTopun s paboTa TEMIIEPATYPBI».

O06paboTKa TaHHBIX
skcrnepuMenTa. OTyer u

OLIEHKA CBOEH paboThI
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3ydeHue TassHUs JIbJa IMpakruueckas pabora
Duseckas 1 «U3yuenue TasiHus
2.2 TEXHOJOTHYECKAs TIpakTiyecka|  msa». OBpaGorka
) A6ODATODHIL s paboTa | AQHHBIX 9KCIIEDUMEHTA.
PATOp OTueT U oLleHKa CBOEH
paboTEI.
[Touemy TeIIo0 B BapeKKax. Ipakruyeckas pabora
Pusmeckas 1 «[loyemy Teruio B
23 X HOTOL I eCKAS ITpakTH4yecKa | papexkax». O6paboTka
) a6OPATOPII s paboTa | AQHHBIX 9KCIIEDUMEHTA.
patop OTueT U oLleHKa CBOei
paboTsl
3MepeHre OTHOCUTEIBHOM IpakTuyeckas pabora
BJI&YKHOCTH (B KJIacce M Hajl ® «Hsmepenne
.. N N u3nUecKast 1 OTHOCHTENBHOI
24 CTaKaHOM C TEIUION BOJIOM). [TpakTruecka O6paG
. TEXHOJOTHYECKAsI 6 BiiaxHOCTH». O6padoTKa
naboparopun APaboTa | japmbix sKkCepUMeHTa.
OTueT U olleHKa cBoeit
paboTHI.
3mepenue atMmochepHOro [Ipaktnyeckas pabora
aBJIeHus. «3mepenHue
duznyeckast u TTpakTHyecka aTMoc(hepHOro
2.5 TEXHOJIOTUUeCKast nasnenus». OopaboTka
6 p
nabopaTopun A PpadoTa | apupix 9KCTIEPUMEHTA.
OTueT U olleHKa CBOEi
paboTHI.
3mepenne ypoBHS [MpakTudeckas paboTta
«3mepenne ypoBHs
OCBCIICHHOCTHU
26 Teq;:;l:;:;ﬁzl?aﬂ [TpakTyecka OCBELIEHHOCTI.
) 1360DATODHH s paboTa O0paboTKa TaHHBIX
paTop skcepumenta. OT4er u
OLIEHKa CBOEH paboThI
CoTHEUHBIH CBET U 0K 1a IpakTuyeckas pabora
DusiceKas u «ConHeYHbI CBET U
2.7 TEeXHOJOTHYECKas TIpakTiyecka | onexna». OBpaGotka
' H26ODATODHI s paboTta JTAHHBIX YKCTIEPHMEHTA.
paTop OTueT U oLleHKa CBOEit
paboThI
Kaxk pacnpoctpansieTcs 3ByK? Ilpakrideckas pabora
Pusmteckas i «Kax pacmpocrpansiercs
28 X HosTOrIecKas [TpakTuecka| s3pyx?». O6paboTka
' HAGODATODHIL s paboTa | JAHHBIX SKCIICPUMEHTA.
paTop OT4eT u oLleHKa CBOEit
paboThI
MOHUTOPUHT
3 HCCIe0BATEIbCKOM
1esITeIbHOCTH 00y4al0IINXCH
MuyHHM KOH(PEPEHIIUS 110 UTOTaM
COOCTBEHHBIX UCCIIEI0BAHMIL. Pusuucckas U | [Tnaprygecka|  Boierymienne ¢
3.1 " A TEXHOJIOTMYECKas 5 ooeKTaM
TOT'OBOE€ SaHHTI/IC.v HaJIn3 Ha60paT0pI/II/I s paooTa p
MCCIICA0BATCIBCKOUN ACATCIBbHOCTHU
Paccmotpeno CornacoBaHo

Ha 3aceJaHuu
IIIMO ecTecTBEHHO-MAaTEMaTUUECKOTO IIUKJIIA
31. 08. 2023 1.
PyxoBoaurens IIIMO

H.II. IIImakoBa

Ha 3acelaHnuu
METOJIMYECKOIO COBETA
IIPOTOKOJ OT
31.08. 2023 r. Ne 1
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	1. Комплекс основных характеристик

