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[IpOEeKTHbIe N nccnegoBaTenbCKme paboTbl

» 1o BCEM npeameTam Ha Becb y4ebHbIN rof, B COOTBETCTBUM C Y4E€OHbIM M1aHOM

» NNA BHEYPOUHbIX KYpcoB

» ONA BHEKACCHbIX MEPONPUATUIN, MEPONPUATUIN HA KaHUKYNaX

» ANA BOCNUTATENbHOM AeATENbHOCTH

KOHCTpYKTOp NPOEeKToB

KOHCTpYKTOp Tectos

BupTyanbHada naowaaKka gna opraHM3aumm NPOeKTHO-NCCAea0BaTeNIbCKOM AeATENbHOCTH

[MopTponmo y4yeHnKoB
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Mpumep nccnepgosaHna «M3yyaem TennoobmeH Boabi»

UHdopmauums U3yyaem TennoobmMeH BoAbl B pa3HbIX
- yCIOBUAX

WHdopmauus

A3bIK NpoekTa: CCKMIA v
WccnegoBanue » £y

PesynuTarhi 41 Kak Bbl AymaeTe 0auHaKoBa N CKOPOCTb OCTbIBAHUA BOA4bI B COCYyAaX U3 pasHbIX
maTtepuanos?
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3Tanbl nccnenoBaHuA N3yuyaem TennoobmeH Boabl B pasHbIX
UccnhepoBaHue

YCIOBUAX

Hudopmauma

Mccnegoeanme n ccnegoBaHue

PesyneTatkl A4 @
Uene

OGcyxaeHue w0 1. CpaBHWTL CKOPOCTL M3MEHEHNA TeMNepaTypbl OCThiBaloLLeil BofLI B cocyaax 3
pasnUyHLIX MaTepHanos.

[HEEHMK _

nccnepoearens 2. CONOCTABMTL CKOPOCTh TENNOOGMEHA B pa3NMyHBLIX COCYAAX C OKPYKAIOLLEel cpenoii.

BhiBOAL! L 0 @ runoTeza

Meawarexa & KaK 3aBMCMT CKOPOCTb OCThIBaHMA BOAbI OT HA4aNbHOI TEMNEPATYPbI BOALI; OT TMNa
cocyna?

YYACTHUEM 2 112

@' OBopyacBaHHe U MaTepHanel

« Cocyqbl U3 pasnuyHbIX MAaTEPHANoB (CTekno, hapdop, Kepamuka u T. 4.).
- MeH3ypKa.

TepmoMmeTp (MK UHPPOBOA OaTYHK TEMNEpaTyYphl).

YVURCTHHEN: = Cocyg C ropaYel Bo4oRA.

* Yachl.

PasnWyHble TENMOW30NALMOHHLIE MaTEPUANbI (HANPUMED, NEHONMACT, WEPCTAHOM

wape u Ap.).

ho
7
ho
Ed
i

@ OBoCHOBaHWE

Pa3Hble YY4a3CTHUEM NPOEKTa M3MEPAT CKOPOCTh OCThIEAHWA BOL4L B PA3NWYHbIX YCNOBHAX.
B pe3synbTaTe ¥ Hac NOABMTCA OONBWOA 00BLEM JKCNEPUMMEHTANBHBIX AaHHBIX ONTA
CpaBHEHMWA.

NnoodanbHaA WKonbHan J'IaGOPaTOPVIH




3Tanbl UccnegoBaHUA
MpoTtokon n texHuka 6esonacHoOCTU

=

MpoTokon NnpoEedeHWA UCCNedoEaHUA

M3mMepbTe TEMNEPATYPY BO3AYXA.

BribepuTe cocya (HanpuMmep, GapdOopoBEyH MW IMMUHAHYD YallKy, CTakaH, AepeBAHHYHD
MHCEY ).

Bbl MOeTe o0epHyTh CBOW COCy L TENNOWIONALMOHHBIM MaTepHanoM MNKW HCCNEQOBATE
TENNOOOOMEH BOALI C BO3OYXOM De3 AONOMNHATENBHOR TEPMOW3IONALHA.

C NOMOLLLK MEH3YPKKW 0TMepbTe 100-150 MN ropAYeid Boabl U aKKypaTHO NepeneiTe ee
B COCyA.

WM3mepbTe TEMNEPATYPY BOAbI C NOMOLLLK TEPMOMETPA UMK UMAPOBOro AaTYMKa
TEMNEPATYPLI M 3aNWULIKTE NONYYEHHOE 3HAYEHUe. CYMTANTE 3TOT MOMEHT BPEMEHH
Hayanom oTcYeTa AnA U3MEPEHMA TEMNEPATYPLI B 3TOM Cocyae.

MOBTOPANTE M3MEPEHUA YEPE3 KaXAYK MUHYTY W 3aNUCLIBANTE NOMYYEHHLIE 3HAYEHWA
TeMnepaTypbl B TAGNULY, KOTOPYI0 MOXHO CKaYaThk B MEMATEKE NPOEKTa.

MposoauTe HaGNOEHWA B TeYeHWe 20 MUHYT, 3aNMCLIBaA KL Da3 NONyYeHHble
3H3YEHUA TEMNEPATYPLI.

o

]

Mo pe3ynsTaTam BalluX M3MEPEHWA NOCTPORTE rpaduK 3aBUCUMOCTH TEMNEPATY P
BOALI B COCYOe OT BpeMeHW. [INA NOCTPOeHWA rpadMka MOXHO MCNONb30BaTh
MUMMUMETPOBYI0 GYMary MM KOMMNLIOTEPHYIO NporpaMmy. Mo ocu X oTKNaabiBanTe
BpEMA ONbITa B MUHYTAX, & N0 OCH Y — TeMNepaTypy B rpagycax LienscuA. [AnA Toro,
YTODL! APYIMM YHACTHUKSM NpoekTa Obino yao0HO CPABHWEATE CBOM rPaMUKM C BaLLMM,
Mbl MOMEM JOTOBOPUTLCA 00 MCNONb30BaHWKM CNeayoWero MacluTada rpadpua; 1
kneTka (0,5 cM) - 1 MuH, 1 kneTka (0,5 cm) - 5°C.

MOBTOPUTE ONLIT NPW APYrUX YCNOBUAX, HANPUMEP, B APYToi OeHb NP APYTOi
TEMnepaType Bo3yXa B KOMHaTe, ¢ Gonee ropAYei BOQOH, C COCYA0M M3 ApYroro
maTepuana, ¢ TEpMOM3ONALMEN, ECNK Bl IENANK paHblue 6e3 TEPMOH3ONALMK.

3anonHWTe AaHKETY NpoekTa. [INA KAKO0ro WCCNEN0BaHWA 3aNoNHARTE OTAENLHYHD
AHKETY.

CpaBHUTE NONYyYEHHLIE BAMM AaHHLIE C A3HHBIMM OPYIWX YY4aCTHUKOB NPOSKTA,
coenaiTe BLIEOAL.

YyacTByiiTe B 00CYy#IOEHUW pe3ynbTaToB NpoeKTa.

TexXxHWKa 6e30NacHOCTH

CofnioaadTe 0CTOPOAHOCTL NpK pafoTe c ropAYei BoA0M.

NnoodanbHaA WKonbHan na



3Tanbl UccnegoBaHUA
UccnepoBaTtenbCKaa aHKeTa

2. TemnepaTypa Bozayxa

3. Kakol cocyq Bbl UCNoNb3oBanu?
(Capdropoean yawka
DafHcoBaA YalLka
Kepamuueckan kpy#ka
CTexnAHHEIR cocya
MeTannuueckunii cocya
[epeBAHHEIR cocyn
Tepmorpysxa

HeonpenenéxHan kepamuka

Moil cocyq ABHO KepaMW4ecKiid, HO A He 3HAK0, KaKoM 3T TWM KepaMuiM

Dpyroe

Y¥axuTe CEOW BApHaHT

4. UcnonesoBaHWe TepMOMIONALMK

B none gnA ceobogHoro eeoga PAJOM C EAPMEHTOM OTESTE ONULUKWTE, KaK Bkl TEPMOMZ0NHMPOEANK BaLlL COCYA.

Mcnonezoeanacs

'OI'IHLIJHTE!: KaK Bbl TEPMOKMZ0NVPpOEaNK CEOWN OMNbITHLIA cocyn.

He ucnonszoeanack

10.

. O6wém Bogkl

ameptTe 06LEM BOALI, KOTOPLIA Ebl NPUMEHUNH E ONkTe. Bel MoXETe BOCMONE30BATLECA XMMUYECKAM MEPHEIM LMNMHOPOM, BETOBOA MepHON
KPY#KOH UNKM MPOCTO B3EECMTE CEON cocyq Des Bods! W C BOAOH, W N0 PazHWULE MACcChl oNpedeniTs 00véM eogel. Benwunny yraxuTe B
MINMAMATREX.

. HavaneHas Temnepatypa Bogkl

C nomMoLysio TEPMOMETPE MW LWMGPOEOro AaTUMKS TEMMNEPATYPEI MEMEepPETE TEMNEPaTypy BOAL! E HAuane SKCMepyMeHTa.

. TemnepaTypa B0Abl B KOHLE 3KCNepUMeHTa

C nomMoLysio TEPMOMETPE MW LWMGPOEOro AaTUMKS TEMMNEPATYPEI MEMEepPETE TEMNEPaTypy BOAL! E HAuane SKCMepyMeHTa.

. CKopoCTE OCTEIBAHMA Bogkl E Nepekie 10 MUHYT

OnpegenuTe pasHuLy TEMNEPaTyp BoAsl E Hauane uccneqoeadua W yepes 10 MUHYT nocne Hauana skcnepumMenTa. PazgenuTe nony4eHHY0
senuuMHy Ha 10 MUHYT W BbI y3HASTE, HA CKOMLKOD rPadyCcoE E CPpeHeM OCTLIEANA B0Aa 33 MMHYTY.

. CxopocTk OCTBIBAaHWA BoAdkl B cnegyowmre 10 MUHYT

OnpefenuTe pasqdly Temnepatyp Bogsl yepes 10 MUHYT nocne Hayana skcnepumenTa W ewé 10 muuyT cnyctA. PazgenuTe nonyyeHHyo
sennuuHy Ha 10 MUHYT W BBl y3HAETe, Ha CHONLKO rPagyCcoE E CpeHeM OCTLIEANa E04a 3@ MMHYTY B0 ETOPOI NONOBMHE 3KCNEPUMEHTA.

MNpathmk ocTeIBEAHMA BOgkI

3mepnitTe TemnepaTypy BoAbl Yepes Kaxay MuHYTY & TeueHne 20 muxyT. MocTpoiite Ha MunnumeTpoeoit Gymare (Mnu Bymare & kneTry,
WK B KOMMBHOTEPHOI NporpamMme) rpachvk 23aBMCHMOCTH TEMMEpaTYpL BoAkl 0T Epemenn. Caenaiite droTorpadivio rpadbika munu
OTCKaHWpYWTE ero, WM coxpanuTe daiin. 3arpyauTe nomyyexHoe uzobpakenne B 3ToM BONpoCe.

Mmo6anbHan WwKonbHan naboparopus



3Ta n bl M ccn eno Ba H Mﬂ f:::::::yc;; ;I;l;l::cm OCThIBAHWA BoAbl B NepBble 10 MMHYT OT HAYaNbLHON
Pe3synbraTthbl

CoxpanuTs rpadmk

3aBUCUMOCTb CKOpPOCTH OCTbIBaHMA BOAbl B NepBble 10 MWHYT OT TUNa cocyOa
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Hasanevas Temnepatypa soau ("C)

Il He ucnonszosanacs

, R = =m L

PapgopoBas CTeKnAHHbIA TepMOKpYyHKKa Apyroe Temnepa-rypa Bo3gyXa
yawka cocyq,
Kepamuueckas MeTanauyeckun HeonpepgenéHHas
Kpy#Ka cocyn, Kepamuka oT € oo °C
Kakoi cocyn Bbl nCnons3osanu? @UNETPOBaTE No:
I He ucnonszosanacs [l Wcnonssoeanacs Aare Kakoi cocyq Bbl MCNONb30BaNu?

Cappoposan Yalka
@afHCcoBan Yawka
Kepamu4eckan Kpyxka
A3HHEIM 3HKETHI (v v CTEKNAHHBIA cocya
Bonpoc yyeHMKam — a noyemy Tak? Meranmmicicocya
[epesAHHbId cocyl
TepMOKDY KA

MeCTONONOMEHWID

© HacTpouTe BWA rpadmka

_ S



3Ta Mbl U CCII EAO Ba HUA doTorpachum xoaa 3KCNEPUMEHTOB
Pe3synbraTthbl

Fpachukm 3KcnepMmeHToB

OcTbiBaHMeE ropaYein soapl.
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3Tanbl UccnegoBaHUA
OTBeyaem Ha BONpPOCbI

JTan 2 . 3aKknw4veHue

Kak usaMmeHAeTCA C TeYeHMeM BpeMeHU TeMnepaTtypa BoAbl B BalleM cocyge? Kakue
13. ABNeHUA 00 BLACHAKT 3TU U3MEeHeHMA.

Ecnu Bbl NpoBOgUNK ONbIT C TENNOU30NIMPOBAHHBIM cOoCyaoM U 6e3 Tennou3onauum,
OTNU4YarTCA NNU CKOPOCTU U3MEHeHUA TeMnepaTypbl BoAbl? e BoAa OCThbIBaeT
14. ObICcTpee?

gL) globallab

Mmo6anbHan WwKonbHan naboparopus




3Tanbl UccnegoBaHUA

[enaem BblBOAbI HA OCHOBE 0606LEeHNA pe3yIbTaTOB BCEX YYaCTHUKOB

Bonpochbl

CpaBHWUTe CKOpPOCTH OCThbIBaHWA BOAbLI B cocydax pa3HbIX TUNOB. B KaKUX cocygax

1. Boga ocTbiBaeT ObIcTpee BCcero? B Kakux - MeneHHee BCero?
OzHaKoMETECh C pezyNeTaTamMi Jpyrx YYacTHHKDE NpoeKTa.

C cocygaMu U3 KaKkux BellecTB Yalle BCero NpoBoAWIM 3KCNEPUMEHTbI Apyrue
2. y4aCTHUKHM NpoeKTa.

[inA oTeETa Ha BONpOC NPoAHANWIMPYATE AHKET APYIUX YYaCTHUKOR NpoekTa

M3yunTe CKOPOCTb OCThLIBAHWA BOAbI B CTEKNAHHBIX cOCyAax B 3aBUCUMOCTH OT

Ha4YyanbHOW TeMnepartypbl. Kak Bbl gymaeTe, NoYyemMy 3Ta CKOPOCTb C POCTOM

TeMmnepaTypbl TO yBeNMUUMBaAETCH, TO YyMeHblUaeTcA? C KaKUM napaMeTpoM 3TO
3. cBA3aHoO?

[inA 0TEETA HA BONPOC NPOAHANWZUPYIITE aHKETE! JPYMHX YUACTHUKOE NpoeKTa

4,

W3y4nTe gaHHbIe NO CKOPOCTU OCThbIBaHWA BOAbI B CTEKNAHHLIX COCyaaXx B
3aBUCMMOCTH OT HayanbHOW TeMnepaTypbl. U3 Kypca (OU3MKW U3BECTHO, YTO YEM
ropayee BellecTBO, TeM GbICTpee OHO OCThIBaeT @pu MPOYMX paBHbIX YCNOBUAX).
OfHaKo no pe3ynbTaTam y4aCcTHMKOB 3KCNepUMEHTa CKOPOCTb OCThbIBaHUSA TO
yBENMYMBaETCH, TO YMEHbLIAETCA C POCTOM HavyanbHOM TemnepaTypbl. Kak Bbl
cyuTaeTe - noveMy? Kakue napameTpbl MOIMU OTNMYATLCA Y pa3HbIX Y4acTHUKOB

. 3KCnepumMeHTa?

Bocnone3yiTecs BUM#ETOM "33BUCMMOCTE CKOPOCTH OCTEIEAHWA BOALI B Nepebie 10 MUHYT 0T HauansHOH TeMnepaTypsl Eodsl B PeaynstaTax
npoexTa. [pv HeobxoguMoCTH NoMeHAITE ero HAacTpo#ky, 4Tobkl oTpaxanace MHOPMALMA TONBKO NO CTEKNAHHEIM COCYAaM.

Kak BnuseT ucnonb3oBaHne TEPMOU3ONALNUU Ha CKOPOCTb OCTbIBaHWUA BOoAbI? Mcxoas
M3 KaKUX 3KCNepUMeHTanbHbIX JaHHbIX Y4aCTHMKOB NPOeKTa Bbl cOeNanu Takon
BbiBO4?

[INA oTEETA Ha BOMPOC NPOAHANMEUDYITE aHKETE PYTUX YYACTHUKOE NPoekKTa

. MoagTrBepaunack nNU runoTesa uccnegoBaHUAa?

BricTpee BCero oCTEIHET EOfA B CTEKNAHHOM COCYE.

CropoCTe OCTRIEGHWA ERILLE Y Donees ropAYei Eodbl.

Mmo6anbHan WwKonbHan naboparopus
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EcTecTBEHHOHay4YHasA rPaMOTHOCTb
B3aumocBa3b ECTECTBEHHOHay'-IHOﬁ rPAaMOTHOCTU U I1pOEKTHO-MCCI'Ie,D,OBaTEIIbCKOﬁ AeATEeNbHOCTU

[1IpOEeKTHO-
nccaenoBaTeNnbCKan
neATe/IbHOCTb

EcTecTBeHHOHay4HaA
rPAaMOTHOCTb

[lpoBOAUTb CCNea0BaHUA

UHTepnpeTnpoBaTb AaHHbIE

Hay4yHO 06BbACHATDL ABNEHUA




EcTecTBeHHOHAy4YHAA rPAaMOTHOCTb
KomneTeHuuu: paspabatbiBaTb 1 NPOBOAUTb UCCNEA0BaHUSA

Pa3pabaTbiBaTb U NPOBOAUTb UCCNEAOBaHUA

° OI'Ipe,EI,EJ'IFlTb Luenb, npeametr nccnegoBsaHuA

° OI'Ipe,EI,EI'IFITb BOMNPOCHLI, KOTOPblE MOXKHO PEWNTb HAYHYHHbIM METOA0M
° I'Ipep,naraTb HayHHbIVI BApPWMaHT peWEeHnA NOCTaB/EHHOM 3a4a4u

* OueHnBaTb nyTn peweHunA NOCTaBAEHHOM 3a4a4u

* OueHuBaTb HAAEXKHOCTb AaHHbIX, 0O6bEKTMBHOCTb U NOJZIHOTY ,CI,OKa3aTeI'IbHOl7I 6a3bl

§D globallab

nobansbHas WKonsHas naboparopus




EcTecTBeHHOHay4YHaA rPamMmoTHOCTb
KomneTteHuuu: Hay4yHO O6BACHATb ABNEHUA

HayuyHO 06bACHATbL ABNEHUA

* BCMOMMHaTb M NPUMEHSITb COOTBETCTBYIOLLLEE HAayYHOE 3HaHUE
* Pacno3HaBaTb, UCMOJIb30BaTb M CO34aBaTb 0OBACHUTENbHbIE MOAENN
* MIporHo3MpoBaTb U NPUBOAUTL AOKA3aTENbCTBA PACYETHOM Moaenu

* BbigBuraTb rmnoTessbl

* O6bACHATL noTeHumanabHblE NOCNEACTBNA HAYHYHOTO 3HaHUA ONA O6LLI,eCTBa

§D globallab

nobansbHas WKonsHas naboparopus




EcTecTBeHHOHAy4YHAA rPAaMOTHOCTb
KomneTeHUMUU: MHTEepNpeTUPOBaTb AaHHbIE U A0Ka3aTe/IbCTBa

UHTepnpeTupoBaTb AaHHbIE U A0Ka3aTeNbCTBa

° I'Ipeo6pa303b|BaTb AdadHHble C NTOMOLLBbIO PaAa3/TINYHbIX cnocob6os npeacraBiaeHnAa AaHHbIX
° AHaJ'IVI3MpOBaTb U UHTEPNPETUPOBATb AdHHbIE, Ae/1aTb COOTBETCTBYHOLWNE 3aKNHOYHEHNA
° OI'Ipe,EI,EI'IFITb YCN0OBUA 3aa4, AOKA3ATE/NIbCTBA U PACCYHKAEHUA B PA3/TMYHHbIX TEKCTAX

* OTnyaThb Hady4Hble AOKa3aTe/1bCTBa OT I'Ipe,EI,I'IOJ'IO)-KEHMﬁ

* OueHnBaTb Hay4YHble PaCCyXAEeHMA N A0Ka3aTe/IbCTBa U3 Pa3HbIX UCTOYHMKOB (FaBGT, UHTEPHETQ, mypHanos)

§D globallab
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ECTECTBEHHOHay‘-IHaﬂ rPaMoTHOCTb
Ha npumepe uccneposanuna «Msyyaem rennoobmeH sogbi»

VlsyqaeM TennoobmMmeH Boabl B Pa3HbIX
yCIioBUAX

WHdopmauus

A3bIK NpoekTa: CCKWIA v
WUccnegosanue ne £y

s . PeaynuTathl 41 Kak Bbl AymaeTe 04UHAKOBA N CKOPOCTL OCTLIBAHUA BObI B COCYAX U3 pPasHbIX
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N3yyaem TennoobmeH MaTepuanos
BOAbl B pa3HbIX
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Pa3paﬁaTblBaTb U nposogntb uccnegqosaHuA
Y10 MOXKHO nccnepoBatb?

NpoBoauUTb nccneaoBaHUA 3aBUCUMOCTU CKOPOCTU OCTbIBAHUA BOAbI OT:

® Ha4yanbHOW TemnepaTypbl BOAbI
® BeLEeCTBa, U3 KOTOPOro M3roTOBNEH COCYA,
® Ha/INyMA AONONHUTENbHOW TEPMOU30NALNN

C NOMOLLbIO KOHCTPYKTOPA pa3pabarbiBaTb Uccaef0BaHUA 3aBMCUMOCTN CKOPOCTU OCTbIBaHUA OT:

e dopmbl cocyaa

® MacCbl BOAbI B cocyae

® Ha/M4YUA BEHTUNATOPA PAAOM C COCYA0M
® poAa MKMAKOCTU

EEEE— gL) globaliab



UHTepnpeTupoBaTb AaHHbIE U A0Ka3aTeNbCTBA
PasnunuHble cnocobbl NnpeacTaBneHUA AaHHbIX

3aBMCMMOCTb CKOPOCTH OCTbIBaHWA Boabl B nepeble 10 MMHYT OT HaYanbHOW

doTorpacum xoaa IKCNEPUMEHTOB TeMnepaTypbl Bodbl
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Mpachmkn 3KcnepumMeHTOB 2
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25 - 35.83 35.83 - 46.67 - 575 57.5-68.33
46.67

HauaneHas Temnepartypa soam (°C)

- He wcnonssosanack

: Hacrpoiiku: TemnepaTtypa Bozgyxa
— ;E.'
; rpacunk
g or € ao
i DunETpoBaTE No:
: AaTe Kakon cocyq Bbl MCNONb3oBanu?

®appopoBan Yawka
©aAHCOBAA Yaluka

Temneparypa soam

MeCTONoNOMEHUKD

Kepamudeckan kpy:ka
A3HHBIM 3HKETEl v | CTeKNsHHRI cocya
MeTannuyeckuil cocys
[lepesaHHbIA cocyq
Tepmokpy#Ka

CoxpatuTe rpadmk

58.33 - 79.17 - 90
79.17
~
°C
<
© HacTpouTs BWA rpaduka b

[mobanbHan WwKonbHan naboparopus



UHTepnpeTupoBaTb AaHHbIe U AO0Ka3aTeNbCTBa
AHanNnM3npoBaTb U UHTEPNPETUPOBATb AaHHbIE, AeNaTb 3aK/II0UEHUA

3aBMCMMOCTb CKOPOCTH OCTEIBAHWA Bogbl B Nepeble 10 MMHYT OT HaYanbHOM
Temnepartypbl Bogbl

4
CoxpaHuTs rpaduk

UHTepnpeTauusa NONYYEHHbIX AaHHbIX

pabie 10 uunyT

O6wmnii TpeHa: Yem Bbllle TemnepaTypa BBOAbl B
AdaHHOM COocyde, TeM 6OI'IbLue ee CKOPOCTb OCTbIBaHWUA E | I I
- L] I

o 0
25 - 3583 35.83 - 4667 -575 57.5-6333 68.33 - 7917 -90
4667 7917

HauaneHas Temnepartypa soam (°C)

- He wcnonssosanack

AHaNU3 NONYYEHHbIX A3aHHbIX Haorpodi: Temnepatypa Bosayxa

rpachmk o o
oT Ao
Kak morno NONYYNTCA, YTO COMMaCHO NOJIYYEHHbLIM SO B
AaTe Kakon cocya Bbl UICNONb30Bann?
Oaphoposan Yalika
AaHHbIM CKOPOCTb OCTbIBaHMsA BOAbI 35-45 e e
AAHHLIM AHKETE |V V| CTeKnsHHBIA cocyn
rpafycos BblbmBaeTca 13 obuiero TpeHaa? e
: “ © HacTpouTk BWA rpaduka b

_ L



EcTecTBeHHOHAy4YHAA rPAaMOTHOCTb

Ha npumepe nccnegosaHua «CKopoctb, Bpems, NPONAEHHbIN NYTb»

UHpopmMauus
Uccneposanue
: 5 T Pesynerathl

CKopocCTb, Bpems,

npovaeHHbLIN NyTb O6cyxaeHne
unccnegoearens

Maremartuka m BuiBogs!

Kak Bbl AymaeTe, MOXHO Nu MeanaTexa G

BbIYMCIIUTL CKOPOCTb, C KOTOPOM

KOLLUKa I'IDMGGI'GGT Ha KYXHHO, YYacCTHUKH

ycnbllas WypliaHue naketa c
KOpMOmM?

' NENE W
e

CKopocTb, BpemMs, NpouaeHHbIN
nyTb

Kak Bbl lyMaeTe, MOXHO N BbIMUCNNTL CKOPOCTL, C KOTOPO# KOLLKa
npuberaeT Ha KyXHio, YCNbILLaB LWypLUaHWe naketa ¢ KOpMoM?

e '?‘i?.?" )

OnHaxabl Ha SKCKYPCUN Mbl PELUUMK Y3HaTh, C KaKOW CKOPOCTLIO TeY&ET Boaa
B peke. Mbl pa3oLin1ch Ha HEKOTOpoe paccToaHue no Bepery, nocne yero
yenoBek, CTOABLLWIA BbilLE MO TEYeHUIo, BpPOCUN B BOAY Narnky u 3acék Bpems.
Korzia 4enoBek HUKe No TeYeHUIO KpUKHYN: «[NbIBETI», — cekyHaomep
BbIKMIOYMNK. A 4TO e Aenath aansbiue? MNepeBoanTb CeKyHabl U MUHYTHI B
yachl? M3mepaTh paccToaHWe B METPaXx U NepeBoanTh B KUIIOMETPbLI?

Mmo6anbHan WwKonbHan naboparopus
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UHTepnpeTupoBaTb AaHHbIE U A0Ka3aTeNbCTBA
PasnunuHble cnocobbl NnpeacTaBAeHUA AaHHbIX

Kro BeicTpee?

70
CoxpasaTs rpadue

CoxpaqHdTs rpadiuk

@otorpacpum uccnegoBaHui.

by

L - L

KT XMECH NpHPOLE OEREET HEMUESH NDUPOLL

OELEKT HOCNEA0BAHMHA.

TexHuEy

20 30 40 50 (=]
Bpeus QEWMEHWA OBLEKTE, BHPAKEHHOE B CEKYHAAX.
© HacTponTe BME rpadmka

ODBLekT MccnenoBaHmus.

v OOLEKT #MECIA NpUpogL

rpactpMe
OFBeKT HEKWEOA NpUPoLE
DUALETPOEATE NO: TexHury
Opyrae
nare
PaccTtoAHue, NnpoAgeHHOe 0D LEKTOM.
MECTONONIKEHHHD

or 10 W po 100 .
AaHHbIM GHEETEI W

© HacTpouts BUA ranepes Wamepenne paccToRHUA.

-
A zpmAanMTARRERIM ARMSanne

© HacTpouTs BHA rpadnka

Mmo6anbHan WwKonbHan naboparopus



UHTepnpeTupoBaTb AaHHbIe U AO0Ka3aTeNbCTBa
AHanNnU3npoBaTb U UHTEPNPETUPOBATb AaHHbIE, AeNaTb 3aK/II0UEHUA

1.0 10.12.2018
. LnpegeneHne AOCTOBEPHOCTHU Pe3ynbTaTOB. Kirill 5 "A"

Mcnonsaya fononHWTENEHEIE MCTOUMHWKEN (CTIPABOUHYI0 NWTEPATYPY, MHTEPHET), HAHAWTE UHGOPMAaLMIO O
BO2MO¥HOW CHOPOCTH ABM#EHUA BAlLMX 00LeKTOR MCCNEA0BaAHWA W OLEHHTE AOCTOBSPHOCTE NONMYyYeHHLD

BaMH pESYNETATOR.

1. OnpepeneHne 4OCTOBEPHOCTH pe3ynbTaToB.

MOA CKOpOCTh CPEHETO Wara 6,48 kM/Y. § HAWEN B MHTEPHETE YTO CPEOHAA CKOPOCTh Wara
Mans4MKa MOMX NET paBHa 6,2 KM/J. 3HAYMT, YTO MOA CKOPOCTh GOMNbLIE HOPMBI MOMX NET UMK
Mbl H3MEDANK CKOPOCTb Ha CMHLIKOM ManeHsKOM PACCTOAHWM.

05.06.2018
Yana

o | 10.12.2018
juliy_08 1. OnpenenexHne OCTOBEPHOCTH pe3ynbLTaToB.

H M3MepAna CKOpOCTb pasHblX 00bekToE. [NA MHOTMX W3 HUX MPOBEPHTE OaHHLIE B
MHTEPHETE HEBO3MOXHO, HANPUMED, TEYEHWE PY4YbA 33BMCHT OT MHOTMX NapaMmeTpoe. Ho BoT

1' Oanp‘EHEH“E HDCTDBEPHDCT“ pESFanaTDB' CKOpPOCTL 0a004YKW NABNWHWA Maz, KOTOPaA ¥ MEHA NONYYWNack 4,3 KM/ BEITNMALWT NOXoHeR

MoOA CKOpOCTE CpEOHEro wara 4,7 kmy Ha CPEedHHN BENWYMHY B 10 KEM/M, NPUBEAEHHYID B MHTEPHETE. H U3MEPANA OYeHb
HAHa OneroeHa Hallna B MHTEPHETE YTO CPedHAA CKOpPOCTh OEBOYKM 4.8, 3HA4YUT A nony4una HeDonbwoi dparmedT nyTH Gaboykk, KOTOpaA TOMNLKO Y4TO B3NeTena W elé HMKya4a
NpaBWNbHBIE PE3YNETATHI LUeneyCcTpeMNEHHO He HANpaBNANACk. H OyMalD, YTo CPpedHAA CKOPOCThL HA 3TOM He GOonbLUOoM

OTPE3KE WIMEDCHA CPAaBHWTENBHO AOCTOBEPHO.

- 10.12.2018
nikitayankk

1. OnpeaeneHne 4OCTOBEPHOCTH pe3ynbTaToB.
CPeHWIA War 6,4 8 HopManbkaa CKopocThk 6,2

gL) globallab
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UHTepnpeTupoBaTb AaHHbIe U AO0Ka3aTeNbCTBa
AHanNnU3npoOBaTb U UHTEPNPETUPOBATb AaHHbIE, AeNaTb 3aK/II0UEHUA

Bce aaHHble Mbl cBenu B 0gHy BonbLuyto Tabnuuy Ha [ocKe, NOTOMY YTO Ham

CI{O pOCTb, BpEMﬂ, npOﬁIHEH H blﬁ BbIN0 MHTEPECHO NMOCMOTPETL, HACKOMbLKO BOMNbLUNM BbIAAET pa3bpoc
NMnvVvTb BenuuuH. B obuler Tadnuye (Ha aton dboTorpadhuu BUAHA YiKe TOMNbKO eé
y YaCTb, NOCKOMbLKY Aanblue Mbl NepeLuni K paccyétam) Mbl Caenani Tpu

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" CTPOKW: ManbYuKn, AEBOYKM U YYUTENb, U TPU CTONDUA: NPOryOYHbIA,
CpefHWUA 1 ObICTPLINA Wwar.

MHtpopMauna . e —
3KCI'IEJ)MM9HT no naMmepeHU cpenHen CKOPOCTH
WccnenoBaHue newexona
PesyneTatel 1,22‘-;3;2'318 MoTOM HACTYNWN &WE OAWH CNOXHLIA MOMEHT, Haao Osino ohopMiUTh Ui feliet gerit /’/z‘._f-l
OBcyxaeHme BbiE0Abl. Msl CpAaBHMBANW NOMYYEeHHbLIE HAMW BENWYMHLI CKOPOCTU C AaHHLIMM r 0ot
Ha BHeypoYHOM 3aHATUE ANA YETBED W3 WHTEpHETA. i ol S (s e
OHEBHUK - y4acTue B 3TOM MPOEKTE, NOTOMY YT !
nccnegosaTens M3y4atoT TeMy "CBA3b MEKOY CKOpoC
MegneHHblid | CNOKOMHbBIA BbICTPLIA Wwar
BriEoab! B npoekTe Mbl HALLNK MHROPMALLWIO | ™
Meguareka YMUTKW W KOLLKW. BenocuneaucTa, nm Lar
TpaKkTopa, NOMMBAIOLEro ABOP, M TEY | pManvunkig 3,7 4,9 6,2
YYACTHUKN NPUKAHYTE, HACKOMNLKO BEPHKLIM MOyt
CKOPOCTHW.

B Hawem cnyuae Mol Boibpanv anA u | LAEBOYKK 33 4,8 5,8

B Gonkliom Xonne nepen Halluim Kna

W30MEHTLl AMCTAHUWID. YA0DHO, YTo N

B ————————————————————————————————————————————————
B Hawem WccnenoBaHun CKOPOCTH BbINW 0DkIYHO CUNEHO BhIWE. Hanpumep,

HeKOoTOpbLIE AEBOYKW pa3BUBanK CKOpoCTe Donewe 10 km/y onA BricTporo
Wwara. ELE oaHUM 0YeHs HAC YAWBWMBLUWM DaKTOM CTaNo TO, YTO CHMABHOM
pa3bpoca CKOPOCTEN, TakK Kak B Tabnuue, Mel HE YEUOENW. Hawwm Mans4uKEn 1
OEBOMKW XOOMNKM NPUMEPHO C PABHOW CKOPOCTRHD.

(CCHOBHOI BbIBOA, KOTOPLIA Mbl CAENANW BCe BMECTe, 3BYYan Tak. Mbl
M3MepUNK CKOPOCTL AOBOMNEHO TOYHO, HO 3TO BkINa CKOPOCTh, C KOTOPOWR
YenoeeKk NpoxXoduT 9 M. Ecnn Bbl Mbl M3MEPANW CKOPOCTE OBWKEHWA Ha
Lenbld KMNOMETP, TO Y HAC BEl HE NONYYUNOCE TaKWMx DONLLUKMX BENWYWH ANA
CKOpPOCTW DLICTPOro Wwara.

globallab
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KpeaTuBHoOe mbiluneHUue
Beayuwiee HanpaBneHue B uccnegosaHmm PISA — 2022

er globallab
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KpeaTtTuBHoOe mbillneHue
CopeprKkatenbHblie obnactu

KpeaTnuBHoOe
PeweHune npobnem

CaMOBblpPaXKeHWNne

Hay4HbIX
BepbanbHoe (TeKcT) Y
CoumnanbHbIX — EcTecTBEHHOHAY4HbIX
BusyanbHoe (M30bpakeHune)
— MaTtemaTtnyecKkux

§/‘i E ®
nobansbHas WKonsHas naboparopus



KpeatuBHOoe mbilusieHHe

Pe3ynbTaTbl MOHUTOPUHTA (CpeaHMIA NPOLLEHT BbINOJIHEHUA 3a4aHNIA)

CopeprkaTenbHble obnactu

KpeaTBHOEe CamMOBblpaXKeHue

PeweHne npobnem

BepbanbHoe

50%

CouunanbHbIX

50%

BusyanbHoe

30%

Hay4HbIX

35%

BbiaBUMXeHUE KpeaTUBHbIX NAeN 50%
BbiaBukeHmne pa3Hoobpas3HbIX naemn 45%
OueHKa 1 otbop naemn 40%
YTOYHEHME N ycoBEPLUEHCTBOBAHUE Naeun 35%




¢0pMMpOBaHMe KpeaTuBHOro mbilieHumAa
Buabl 3agaHnmn

» YuebHble nccnenoBaHus

» YyebHble NpoeKTbl, 3a4aHNA NPOEKTHOro TMna

» KomnneKkcHble 3agaHuA (coaepralme MOTUBALMOHHYIO YacTb, UCMONb3YIOWME pasHble
dopmaTtbl nNpeactaBneHMA  MHOOPMALMKM, OXBaTbiBaloOWiMe BCe OLEHMBAEMbIe

KOMMEeTEHTHOCTH)

Mo maTtepunanam O.B. JlornHoBon. MHCTUTYT cTpaTernmn passmtma obpasosaHusa PAO https://instrao.ru/

o
gl) globallab


https://instrao.ru/

dopmMUpoBaHME KPpeaTUBHOIro MbllLJIEHUA .
ACKOJIbKO Mbl 6bICprIE?
KOHCprKTop HPOEKTOB rn06anna6 1. Onucanne 2.Mpotokon 3. AHketa 4. Pesvnkrarthl

Lene nccnegosaHua *

£ B I ] = [l =]

BLIACHWTE 3aKCHOMEDHDCTH B0 BPEMEHH PEAKUMKM PASNMYHEL TPYNN MKaei.

» Co3aaHue y4ebHbIX NMPOEKTOB M UCCNeA0BaHUMN

lNinoTtesa uccnegosaHusA

» KomnneKcHble 3a4aHus o s m e

1. Bpems peakuuy NPEACTABMTENSH MYFECKOTD M AEHCKOTD NONa NPUMERHD
OOMHIKOED.

2. BpeMs PEAKUMM B PESHOM B03DPACTE NPUMEPHO DAMHAKOEO.

3. Bpems peakuy #MTENER CEEEPHBIX W IHHLIX PETMOHOE HaLWEW CTpaHbl
NPUMEPHD OIUHAKCED.

» Wcnonb3oBaHue Bcex GopmaToB npeacTtaBieHms nHopmaumm

MNpotokon c6opa AaHHbIX

< B I = - [as] =]

= MpoEsaWTe JKCIEPHMEHT N0 MIMEPEHMIC BPEMEHH EAWEH pearumm. Ana
(V) STOTO OJWH YYACTHUK NPOEKTA CHAYana JeknT TMHeRKY MexIy fEyMA
> Pa3BMTM€ Bcex KOMneTeH LIIM M I'(M NansLamMK BTOPOTC Y4ACTHHES (Nanblsl SOMAHE! HIXO0OUTCA B HIHHEN
HECTH NHHEWKK). 3aTEM NEPELIA YHACTHWE OTNYCKAET NuHenky Ges
NpeaynpesaeHs, 8 ETOpOA e NOENT.
« ONpeaenuTe No NMHENKS - CKOMNBKD OHA NPONETENA, MPEKAE YEM ETOPON
YHACTHHE £€ NOHMan.
« PaccuyuTaiTe EpemA peakuMmn no hopmyne =y {2h/g)

B sTon dopayne: g = 10 .w‘cz - yokopeHWe cEodogHoro nagequs
1 - PACCTOAHWE, KOTOPOE NPONETENA NHHERAKE, M
t- EpeMA BalLSA PEAKLMA, C

« 3anonHUTE WCCME0BATENBCKYID AHKETY.

«  M3yuHTe pesynbTaTel ApYTHX Y4acTHHKOE NPOEKTA.
« OQTEETHTE HA BONPOCH.

« YUICTEYATE B 0GCy#OEHUHM npoekTal

AskIk npoekTa: Pycckui v

5. BeiBoael 6. JocTvn

HacKonkko Mel GEICTPEIE?

Y pasHelx NioaeR pasHoe BpemMa
peakuun. Ho ecTs N1 Bo
BpEMEHW peakLMK Kakue-nubo

C) globallab
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PeKomeHpauua
NUHTepeCHbI NPOeKT

Hackonbko Mbl BbicTpbie?

oglan u Yana

Y pasHbix Nofiet pasHoe Bpems
peakuuu. Ho ecTb nu Bo BpemMeHun
peakumu Kakvme-nmbo 3aKkoHOMepHOCTU?
[agante ato nposepum!
Al

&5 A 157

Hackonbko Mbl ObicTpble? Vnu, MoxeT ObiTb, He BbicTpble? Kak MOXHO BoobLe n3mMepuTb Bpems
peakumm yenoBeka? Camblii NPOCTOM cnocob - 3TO y3HaTb, Kak ObICTPO OH MOWMAaET NUHENKY,
KoTopas BAPYr HeOXMAaHHO Havana naaatb. JIMHelnKy nerko goctaTtb U €€ He CTpallHO POHSATH -
oHa nérkas. [MNpu nageHun nNMHenka pasroHseTcs, yBenuymBasi CBOK CKOPOCTb. XBaTWUT N HaLlen

peakuum 4ToObl He AaTb el ynacTb?

KAnKHUTE 3a0ecb

globallab
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GloballLab

Moanucka ana wkKon, roponos, cybvekros PP
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ObecneyeHue WKON 3N1eKTPOHHbIMU 0bpasoBaTe/ibHbIMK pecypcamm

37. YyebHO-meTOaMUYECKME YCAOBMA, B TOM uucne ycnosma WHPOPMALUOHHOIO
obecneyeHma

37.4 bubnuoteka OpraHusaumm OONXKHA OblTb  YKOMMNEKTOBAaHA  3/IEKTPOHHbIMMU
obpa3oBaTeNbHbIMK pecypcamu no Bcem y4ebHbIM npegmeTam y4ebHOro niaHa

Mpukas 06 yreepxkaeHnn roc 000

Pecypcbl GlobalLab no opraHu3auum npoeKkTHO-nccneaoBaTe/IbCKON AEATENBHOCTU MO BCEM
AL IMEKTPOHHAR npegmetam y4ebHOro naaHa MHTErpupoBaHbl B 06pa3oBaTeNibHbie CUCTEMbI pAda ropoaos U
pernoHoB Poccnu (BKAtoUasa KpynHenwmne: Mocksa, MockoBckas obnactb 1 1.4,.)

MOCHKOBCHKAA

§D globallab
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http://publication.pravo.gov.ru/Document/View/0001202107050027

Ob6ecneyeHune WKON 31€KTPOHHbIMU 06pa3oBaTeNbHbIMU pecypcamm

Yepes BUPTYa/IbHYIO NAOWAAKY Ha
noprtane Mob6an/1ab

Yepes obpasoBatenbHylo cpeay permoHa
(Ha npumepe M3LL)

2%,

MOCHOBCKAA
INEKTPOHHAA
LUKONA

gb) globallab®

ImobankHan wkonsHan nabopatopuA

["] Micnanckuit

MNpeamet

[ MatemaTuka

D HAawik u Nutepartypa
[ icTopua

[ | Ewonorua

[ Xumna

[ ] du3uka

[ | reorpacua

D WMckyccTeo u KyneTypa
[ 3nopoebe 1 Be3onacHoCTL
[ | TexHonorvm 1 TexHuKka
[ Coumonorua

[ | Mecuxonorua

[ Apyroe

HainaeHo npoekTo: 3241

D QOcHoBHas Wwkona (12—15 net)
D Crapwas wkona (16—18 ner)
D Bapocnsie (19 neT W cTaplue)

Opyroe
D Pa3paboTaH penakyven
D PazpaboTaH yyacTHUKaMK
[} OnoBpeH pepakumer
[ | KoHkypc

BocnutaHue

WHanemnayansHeIA y4ebHbIA
npoekT (10-11 knacc)

WOEM  MPOEKTEl  KYPChl  COOGILECTEC  HOBOCTM  YUACTHMKY  MATA3MH @ PycCKWA v Bxog Ha cadT
‘ L : ‘
| | X CBepHyTL
Asbik PekomeHAOBaHHBIA BO3pacT TemaTHuecknid pybpukaTop
[ Pyccrnin [ DowkonbHukm (3-5 neT) + [ | HavanbHas wkona
[ | AHrnuitcmin [ |Mnaawan wkona (611 ner) + [_| OcHoBHaA U CTapLuas WKona

% BUB/INOTEKA
[Em

Karanor Mowu matepuans: KabuHeTt yuutens MpoeKTbl yHeHNKOB Ewe

DUNBTPLI C6pocuts # Marepuans P3LL CueHapuu Temsl CueHapuum ypoka Mpunoxenus 3anauHus Tectut
Mapannenu
1 2 3 B
5 6 7 8 9
Xumus XUMus XMmMus

n peaMeTbl U TEMbl

Mowck no npegmetam

Npoexr

8 Knacc

OBbluHbe AfanTupoBaHHbIe

Bennkune xumnkn
KUTAUCKNU S3bIK

KnaccHblii yac fno6anfla6

JNutepatypa

JlutepatypHoe uTe...

Xumus

JlutepatypHoe uTe...
Marematuka

Mys3bika

Mpoekr 8 knacc

NutepatypHas xumus

Mno6anfiab

16.06.21

XumMmus

Mpoekt

Mup KamHs

Mobanfla6

Xumus

Buaeoypokun

8knacc

Ipamora.Cnosapu

CamoaumarHocTuka

Yuebuunku

Mo pate obHoBAEHMS v

>

» 25 .‘,\ .
wear

8 Kknacc

MNpoekr

Pewaem 3agaum no
Xumun

noban/aé

16.06.21

Xumms

NHTerpauma c cuctemamu eljur.ru, dnevnik.ru v ap.

globallab
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KakK npuobpectu
NMoanucka

d Noanuncka: Mhoban/lab ansa ypoka

v/ BupTya/sibHasa NaowanKka + KOHCTPYKTOP MPOEKTOB

+ roTOBble K peanmsaLmm NpoeKTbl

[no6anbHas WKoNbHaA nabopatopus

d [loanucKa: rpynnoBon A4OCTYr
v/ BUpTya/ibHasA NAoLWaaKa + KOHCTPYKTOP MPOEKTOB Sd |€S @g|0 ba | |a b .0 rg_

Z [NloanucKa: gononHuTenbHoe obpa3oBaHmeE

v Kypcbl gon. obpa3oBaHunA; BHEKNACCHbIE MEPOnpUATUA

_ S


https://globallab.org/ru/store/market/
mailto:sales@globallab.org
https://globallab.org/ru/store/market/
https://globallab.org/ru/store/market/

BebuHapbi Moban/lab
AuBapb 2021

[aTa

Bpemsa (MCK)

Tema

19.01 15.00 Kak popmnpoBatb MHPOPMALMOHHYHO KOMMETEHTHOCTb LWKO/IbHMKA. YacTb 1.
https://go.mywebinar.com/rctg-vtmj-lgps-zbgl

21.01 16.00 MeTogmKa paboTbl C UCTOYHMKAaMN MHOPMaLMKN NPU NpoBeaeHnn y4ebHoro nccneaoBaHms
https://go.mywebinar.com/wgrt-gznt-shjz-gmxg

28.01 14.30 dopmmpyem PyHKLMOHANBbHYIO FPAaMOTHOCTb. C Yero Ha4yMHaTb?

https://g0.mywebinar.com/cewx-nbzs-ggwk-bsgl

3anucb npolweawmnx sedbuHapos: https://globallab.org/ru/help/topic/webinars table 2021 2.html

PacnucaHue 6ygywimnx sebuHapos: https://globallab.org/ru/help/topic/webinars table 2022.html
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https://go.mywebinar.com/rctg-vtmj-lgps-zbgl
https://go.mywebinar.com/wqrt-gznt-shjz-qmxg
https://go.mywebinar.com/cewx-nbzs-gqwk-bsgl
https://globallab.org/ru/help/topic/webinars_table_2021_2.html
https://globallab.org/ru/help/topic/webinars_table_2022.html

Kak NONYYUTb CEpTM(I)MKaT
dopmupoBaHue GyHKLUOHANbHOU FPAaMOTHOCTU Ha YPOKaxX GU3UKHK

1 3apeructpupoBaTbcs Ha camTe https://globallab.org/

2 [MpONTM NO CCblNKe

https://globallab.org/ru/project/cover/funktsionalnaja gramotnost dlja uchitelei fiziki.ru.html

3 OueHnTb KavecTBo BebuHapa no nATMbanNbHOW WKane
(3T0 MOXXHO caenatb Ao 27 AHBapA)

4 27 aHBapA B Bawem npodune Ha https://globallab.org/ 6yner nobasneH ceptuduKkar



https://globallab.org/ru/project/cover/funktsionalnaja_gramotnost_dlja_uchitelei_fiziki.ru.html

Bnagnmmnp AnekcaHaposuy OnanoBCKUM

e Vv.opalovsky@globallab.org

§D globallab
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