MeToanuecKue acneKTbl (hOPMUPOBAHUSA
(DYHKIITMOHAJIHbHOU 'PAMOTHOCTH
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['opmikoBa Haranest HukosaesHa,
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EANHAA CUCTEMA OLLEHKMU:

HOBOE! O6wepoccuiickas oueHka no mogenu PISA*

HaunoHanbHble
ncecnegoBaHuA
kadecTBa obpa3oBaHUs

[ocynapcTBeHHas
nToroBasi attTecrayms

Bcepoccuinckue

NPOBEPOYHbIe paboThi MexxayHapoaHble nccrnenoBaHus
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Me:xaAyHapoaHada oUeHKa KauecTBa 06pa30BaHMS:

Poccumnckue WKONMbHUKU 0OagaroT 3Ha4YMTESNIbHbIM OOBHEMOM 3HAaHUN, HO HE YMEKOT FPaMOTHO

nofib3oBaTbCA 3TUMU 3HAHNAMMU
PesynbraTbl poccuUCcKUX yyawmxcsa B uccnegosaHusax PIRLS, TIMSS, PISA (2015-2016 roabl)
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BETTER POLICIES FOR BETTER LIVES

Pe3ynbTaTbl pocCUMNCKUX 15-neTHMX
VYaLMXCA MO ecTecTBEHHOHaYYHOW rPAaMOTHOCTU
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i ‘CTpaHbl O3CP
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3emns n kocMu4eckme
CUCTEMDI

AKusble cnctembl duanyeckmne cMcTeMsbl

CpepHuit 6ann no mexgyHapoaHoW LuKane
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. ' CtpaHel OBCP

470

HayuHoe o0BbsicHeHWe sBneHWi MpumeHeHve meToaoB
€CTeCTBEHHOHAYYHOro

1CcCrnenoBaHus

WHTepnpeTtaums faHHbIX U
MCMONb30BaHWE Hay4HbIX
[0Ka3aTenbCTB s MOMyYeHust
BbIBO/OB




B yem mMbl ycTynaem?

poCCcUICKMe yyawmeca 15-neTHero Bo3pacTa ycTynatoT CBOMM CBEPCTHMKAM U3 MHOTUX
CTPaH MMUpa B CNOCOOHOCTH:

- 0CBaKMBaTb N UCNO/1Ib30BATb ECTECTBEHHOHAYYHbIE 3HAHUA ONA I'IpMO6p€T€HMFI HOBbIX
3HaHWUWN, ONA obbACHEeHUA eCTeCTBEHHOHAY4HbIX ABN1EHUN N POPMYTINPOBAHNUA BbIBOO OB,

- NTOHMMATb OCHOBHble 0COHBEHHOCTU eCTeCTBEHHOHAY4YHbIX MCCﬂeﬂ,OBaHMﬁ;

- 1EMOHCTPUPOBATb OCBEAOMNEHHOCTb B TOM, YTO ECTECTBEHHbIE HAYKWN U TEXHO/I0TUSA
OKa3bIBAlOT BAMAHUE Ha MAaTEPUANbHYIO, UHTENNEKTYaNbHYIO U KYNbTYPHYIO chepbl
XU3HW 0bLLecTBa;

- NPOABNATb aKTUBHYIO FPaXKAaHCKYO NO3ULUIO NPU pacCMOTPeHUM npobnem, cBA3AHHbIX
C eCTeCTBO3HAHUEM.



PI'ocC 000, 2021r.
[1l. TpeboBaHuA K YCJI0BUSAM peajn3aliid NPOrpaMmMbl OCHOBHOI'O
001Iero ooOpazoBaHus

35.001mecucteMuble TpeOOBaHUS K pealv3aldi  MpOrpaMMbl OCHOBHOIO
o0111er0 00pa30BaHMA.

35.2. B memsax oOecrmeueHHs peanu3aldy OporpaMMbl OCHOBHOIO OOIIEIrO
oOpazoBanus B Opranu3aluu s Y4aCTHUKOB 00pa30BaTe/IbHBIX OTHOIIICHMI
JTOJKHBI CO3/1aBaThCs YCIOBHS, 00SCIICUHNBAIOIINE BO3MOKHOCTD.

(opMHUPOBaHUSI (PYHKIHOHAJIbHOM rPaMOTHOCTH 00y4Jaronuxcs
(CIOCOOHOCTH pelIarb y4eOHbIE 3aJadd M KU3HECHHBIC IIPOOJIEMHBIC
CUTyallud Ha OCHOBE C(OPMHPOBAHHBIX MPEAMETHBIX, METANPEAMETHBIX U
YHHUBEPCAJIbHBIX CIIOCOOOB  JICSTCILHOCTH), BKJIIOYAIOIICH  OBJIAJCHUE
KJIFOYEBBIMH ~ KOMIIETCHIIUSIMM, COCTABJISIOIIMMM OCHOBY  JaJIbHEHIIIEro
YCIIEITHOTO 00pa30BaHUs U OPHUEHTAIIMU B MUpE Mpodeccuii



1.0BnageHue yHuBepcanbHbIMU Y4eOHbIMUY NO3HABATE/IbHbIMU
NEenNCcTBUAMM:

1) 6a30Bble nornyeckme AencTeuA..........
2) 6a3oBble uccneapoBaTesibCKkMe AencTBuA......
3) paboTa c MHpopMmaumen........

2. OBnageHve yHnBepcaaibHbIMU Y4EOHbIMU KOMMYHUKATUBHbIMMU
NeNCTBUAMM:

1) o606LWeHune......
2) coBMeCcTHaA AeATeNbHOCTb......



MeTranpenmMeTHbIE PE3yIbTaTbl 0CBOEHUS ITPOTPAMMbI OCHOBHOTO

0011IeT0 00pa30BaHMs, B T.4. aJallTUPOBAHHOM, TOJLKHBI OTPaXKaTh
(®I'OC OO0 — IIpukaz Munnpocsenieans Poccun ot 31 mas 2021 r) :

3. OBnageHue yHnBepcabHbIMU Y4EeOHbIMU PeryiaTMBHbIMUA
NencTBUAMM:

1) camoopraHusauum.....
2) CaAaMOKOHTpPO/ib......
3) 3MOUMOHANbHbIN UHTENNIEKT......

4) npuHaTue ceba u apyrux.......



OYHKIUNOHAJIbBHAA I'PAMOTHOCTD -
2TO HE HOBbBIE 3HAHMWAI.

* B nepByto ouepenib, 3TO — KOMIETEHIIMU, TOTOBHOCTH U CIIOCOOHOCTH
JIEVCTBOBATH C OIIOPOX HA YXKE IOJYUYEHHBIE 3HAHUS 110 PA3HBIM
IpEAMETAM U )KU3HEHHBIN OIIBIT.

* 9TO CMOCOOHOCTH K CHHTE3Y, 00001IIeHUAM, HHTErPallui 1
IEPEHOCY 3HAHUMU.

* 910 yMeHHUEe d(POEKTUBHO JICHCTBOBATh B HECTAHJAPTHBIX KU3HEHHBIX
CUTYyaIUIX

dyHKIMOHAIbHAS TPAMOTHOCTH c(hOpMUpOBaHA yepe3 popMar
MEXKAYyHapOJHOTO uccienoBanusa PISA.
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Ay Cocrasnawuwme PyHKUMOHANIBHON rpamMoTHOCTU mogentb PISA

IMPOCBEINIEHME

QCHOBHBIE KOMMOHeHT,

MaremaTuyeckas

Yurarenbckas
rPaMoTHOCTb

MPamMoTHOCTb

PaizpewieHue
npobnem EctecTtBeHHO-

MmobanbHbie Hay4yHan
KOMMEeTEeHLIUN rpamMoTHOCTb

KpeatueHoe
,_@ciiuneHne

duHaHcoBan
FPaMOTHOCTL

8 PISA-2021-2022
Hosoe
\_ HanpasneHue!

Beaywmm KOMNOHEHT B
PISA-2021-2022.

YYacTByIOT CEroAHALIHUE

BOCbMUK/TIACCHUKHA /

BeAyuwiM KOMMOHEHT B
PISA-2015 u 2025.

y‘-IaCTBVIOT cerogHauiHue
NMATUK/NIACCHUKA /




Moaenb oueHKU PYHKLUMOHA/IbHOU FPaMOTHOCTHU
PISA-2018

e Cbﬁ Féﬁ%éﬁaxi B2



" EctecTBeHHO-Hay4YyHaA rPaMoOTHOCTb — KaK oTpakeHa B PISA?
IMMPOCBENNIEHHME

HuBble cMCcTembl ®usnyecKkue cucTtembl HEcoecem BEepPHaA TOYKa s3peHHUA

«DUsnveckne cucTembl — PU3IMKA, XMMKMA
Hueble cuctemsl — BUonorua, sKoNorus
3emnAa un KC — actpoHomuma reorpadpma»

Touka speHua PISA

3a4aHuA HOCAT MeXKnpeamMeTHbIN
XapaKTep.

4YTO BCE-TAaKM NpoBepAeTcA?

3emnAa U KOCMMUYECKMe CUCTeMbl YuyeHue fonKeH yMmeTb: 1I
Yero XotTum A0CTUUYbL? 'r OGBACHATL
» WMccnepoBaThb :
Mob6anbHo: BOMTU B 10-Ky BeAYLLMX CTPAH NO YPOBHKD » AHanWU3MpoBaThL 'y
0Opa3oBaHMA U yOepPHaTb NO3MUMKU > NenaTb BbIBObI '
JIOKanbHO: Hay4YKUThL [IeTEM MCNONbL3I0BATL MNOJYyYaeMble > Mpegnaratb

3HAHWA Ha NMpPakKTHKe ANbTEepPpHATHUBHbLbIE

BapWaHTLI




Kakux y4ebHbIX 3a4aHMN HaM He XBaTaeT?

3aaHNIN, coaepHKalmx 6onblLION 06 bEM KaK TEKCTOBOW MHPOPMALIMKN, TaK U
nHbopmauum B Buae tabnuuy, amarpamm, ro)aduKoB, PUCYHKOB, CXEM;

3a[,aHMIN, COCTaB/IEHHbIX HAa MaTepuane U3 pasHbix NpegMeTHbIX obnacten, ona
BbIMO/IHEHUA KOTOPbIX HAZ0 MHTETPUPOBATb PAa3HbIE 3HAHUA U UCMONb30BaTb
obuwey4yebHble ymeHUs;

33[1aHUN, B KOTOPbIX HEACHO, K KaKon 061acT 3HaHUM Haao obpaTnTbeA, YToObI
onpeaennTb cnocob aencTtesmm nnm nHdopmauuto, Heobxoanmmole ANA NOCTAHOBKU U
peweHna npobnemsl;

3a4aHuNn, Tpebyrowmx NnpmMBIEYEHNA AONONHNTE/IBHON MHOOPMALIUK NN, HAMPOTUB,
coaepralmx n3bbITOYHYO MHGOPMALUIO N KIULLHUE AAHHbIEY;

KOMNMEKCHbIX U CTPYKTYPUPOBAHHDbIX 3a,£|,aHvu‘/'|, COCTOAWNX N3 HECKOJIbKUX
B3aNMMOCBA3aHHbIX BOMPOCOB.



AKAAEMWYECKOE 3AAAHUE U 3SAAAHUE /14 POPMUWUPOBAHUA
GYHKUMOHATbHOW TPAMOTHOCTM: OCHOBHbIE OT/1MYMA

TpagnunOoHHbIE aKaaeMuyecKkme 3aaaHua 419 GopMUPOBaHUA

$YHKLMOHANbHOW TPAMOTHOCTMN:
«OT 3aa4M — K crocoby»

3a/1aHUA CTPOATCA NO NPUHLMNY
«0T cnocoba — K 3agaye»

-,

[Mpobnema oTcyTCTBYET, [pobnema peanbHas, ABHO
ecTb y4ebHbIN BOMpoC BblpaKeHHas

S

KOHTEeKCT OTCyTCTBYET UAU
y4ebHbIN

KOHTEKCT BHey4ebHbI

)

OxBaTblBaeT npegmeTHble OxBaTblBaeT oueHnBaemble
YMEHWA KOMMETEHTHOCTHU

i’




BOMPOCHI /19 PA3TUYEHUA PA3HbIX TUMOB 3AJAHU

TPEP,HU,HDHHI:IE 3aflaHUA 3EI|D.EHHFI No «PasHbIM rPaMOTHOCTAM»

[To KaKoMy NPUHLMNY CTPOUTCA 3aAaHue? YTo TpeHnpyem?

-0T cnocoba K 3agave (TpeHnpyem
npeaMeTHbIE 3HAHUS U YMEHUS,
cnocob aencTenii)

UIu

OT 3a434M K cnocoby

(TpeHupyem ymeHue pelatb
npobaembi)

Kakme ymeHMs 1 KOMMNETEHTHOCTU oLeHMBaem? Ha Uém aenaem akLUEHT?

npeameTtHble 3HaHWMA N YMEHWA

Unn

ROMNETEHTHOCTMU,
cooTBeTCcTByroLLneE Mmoae/ v




OCOBEHHOCTU 3AAHUW OANA ®OPMUPOBAHUA U OLIEHKWA
dYHKUMOHA/TbBHOWN TFPAMOTHOCTU

OCOBEHHOCTb 3AAHUMA OBLLEE/OCOBOE

*KOMNNEeKCHOCTDb.
*MOTUBAUMOHHAA HacCTb

*3alaHNA Ha OUEHKY Pa3JIN4HbIX KOMMNETEHTHOCTEN

*[TfpobnemHOCTb 1 BHeYy4ebHbIN KOHTEKCT
*HeonpepeneHHocTb B cnocobax Aencresuiu

*[1oNyCTUMOCTb U HEODXOAMMOCTb
aNbTepHaTUBHbDIX peLleHUun

‘/Icnonb3oBaHMe Npu oLeHKe KpuTepueB
*OPUTMHANbHOCTb
*pasHoobpasme

27

Obuwee anga scex

3a/laHMM Ha OLEHKY

chopmMUpPOBaAHHOCTHU
Pr

Obuwee anga scex
3a4aHuM Ha ©I

Obuwee ansa scex
3a4aHun Ha I

KM — obaszatenbHo,
B Apyrux obnacrax —
BO3MOXHO

Tonbko 8 KM



[ Ipumepsl 3aganum: 1eMOHCTpAIA IIOHUMAaHUA
CMBICJIOB (MOXKHO MCIIOJIb30BaTh Ha JIIOOOM YPOKE)

3a4aHunA Tnna:

* - [lpuBegute npumepsbl......

* - Bbipasu c nomoublo.....

* - [IOACHU TEPMUH, YTBEPKAEHMUE....
* - U306pa3u ........



MPUMEPbI 3ANAHWUWA: AEMOHCTPALIMA NOHUMAHWA CMbIC/10B

[naBHoOe NoHATUE,

OCHOBHOM TE3MUC, BusyanbHbiM 06pas MOXMCHO Ucnosnsesoeamsos
K/NloYyeBas uaesa ypoka... -KaK obyvyaroujee
3a0aHue
-01A hopmupyroweli
OUeHKU

BepbanbHoe BbipaxeHue

Accoumnaumnm
(onpeaenexune) s




ObYHAKOLWWE 3AOAHUA JTA BOJIbLLUMHCTBA YPOKOB: UHTEIPAUMA U TNMEPEHOC

l‘ - '.‘.""
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Kynsmurauyma o "0 2%
YckopeHnue WA N
Aganraums \Kj =7 Il'i 7>

SMEHHH Ha BbIAB/IEeHHE BHYTPHITPpEAMETHbIX H
MeXnpegMeTHbIX C. BA3EH ( HarnpuMmep, cocras/ieHHe
npegroXeHnus HAH TeKcra € H3y4YeHHbIMH CcerogHAa TpemMsa
TEPMHUHAMH U3 PA3HbIX NPEAMETOB, Hrpa B accolyHalHH

Kak y3Hame, Kmo npas?
Kak nposepumes?

1)...

2)...

3)...

Kak nocmynume?
1)...
2)...
3)...

= .



HFOCE?]]IEHHE Kak KOHCTPYMNPYIHOTCA BEIHEIHHFI?

EcTecTBeHHO-Hay4Hble NpegmeTbl
MeTtopgonorua CopepxaHue

KoHTeKcT
# [aBaTb HayuHble 0ObACHEHUA,
» MPUMEHATL €/H MeToabl
MccnenoBaHuma,
# WHTepnpeTupoBaThb [aHHbIe, » 3A0poBbe
» Pecypceol
enaTb BbiBOAbI
A A KomneteHUMA > Cpena
» (BA3b HaYKK K
TEXHONOMMK
» OnacHOCTU M PUCKM



% KomneteHuuu B EHI

MNPFOCBEINMEHHWE

Hay4yHoe 0ObACHEeHMe ABJIEHUH ) <

U

-

MpUMEHUTE COOTBETCTBYHILLLME
ecTecTBEHHOHay4YHbIe 3HaHWA 114
obbACHEHWA ABNEHMA

Pacno3sHaBaTb, MCNObL30BaTh W
co3aaBaTth 0O bACHUTENBHBIE MOOENW W
npeacTasneHua

-

Nenate v Hay4Ho 0DOCHOBLIBATL
NPOrHO3kL! O NPOTEKAHKMKW NPOLUECcca
WMWK ABNEHWUA

O6BACHATE NPUHUMN OEWCTEWA
TEXHWYECKOTO YCTPOMCTBA M/TH
TEXHONOTMM

kL

noHMmaHue ocobeHHOCTEH

'
ecTecTEeHHOHayYHOro HccnegoeaHMAa \

.
PacnosHaeaTbk M dopmMynMpoBaTh LUENb

NaHHOro uccnenoBaHua
iy

~

Mpepnarate WAn oueHMBaTh cnocob
Hay4YHOro McCAefoBaHMA AaHHOTO
BONpocCa p

-~

BblOoEMraTe 0O bACHMTENBHBIE
rMNoTeskbl W Npeanarate cnocobbl MX
NpOBEPKM

Yo,

OnWceIBaTe W OLEHMBATL cnocobbl,
KOTOPbIE MCNONB3YIOT YY4EHble, YTobbI
obecneymTb HaJEMHOCTL AaHHBIX W

AOCTOBEPHOCTE 0B BACHEHMIM )

e
'Z\E KAKME KOMMNETEHUUKX NMPOBEPAIOTCA? )

MHTEPNPETALMHA AaHHBIX M HCNONL30BAHHE
HayYHbIX AOKA3aTenbITE AAA NOMyYeHHA

Bhlﬂﬂfﬂ

AHaNWM3WpPOBaTb, MHTEPNPETUPOBaTL
NaHHbIE U AenaTh COOTBETCTRYHOLLIME
BbIBOAbI

MNpeocbpasoebiBaTe 0aHY hopmMy
npeacTaeneHra AaHHBIX B ApYTYO

-,

Pacno3HaBaTe OONYLWEHMA,
NOKA3aTeNbBCTEE W PACCYAEHMA B
Hay4YHbIX TEKCTaXx

A

OUeHMBaTL C HAYYHOM TOYKM 3peHun
aprymMeHThbl M [I0Ka3aTeNbCTBa U3
pPa3UYHbIX MCTOYHWKOB




b Kak KoHcTpyupyloTca 3agaHmAa?

IMPOCBEINTIEHHWE

HKomneteHUMA

Hay4Hoe 0DbACHEHWE ABNEHUH;

NOHMMaHWe oCcoDeHHOCTEern eCcTeCTBEHHOHAYYHOIO MCCNef0BaHuA;
MHTEpNpeTaumMa AaHHbIX U UCMOMb30BaHMEe HayYHbIX J0Ka3aTeNnbCTB A1
NoAy4YeHUA BbIBOAODB.

Tvn sHaHMA

3HaHWE CoAEepPMaHua (MeXnpeaMeTHbIN XxapaKkTep)
3HaHue nNpoueayp (metogonorua)

KoHTeKcT

* 370pOBbE

NMUHOCTHBIA *  MNpPUPOOHbIE pecypchbl
HaLMOHaNbHbIN *  OKpYMHaKLWaa cpena
rnoSanbHbIA *  OMacHOCTHU U PUCKH

* CBA3b HayEW K TEXHONOTHUHA

KOrHMTUBHbLIW YPOBEHb

Huskuin
CpeaHui
BelCOKMIA

Tun sonpoca

OTKPbITbIA
YaCTUYHO OTKPLIThIA
3aKPBITLIA

OwpaKkTUuecKkana eguMHMLUA




[JTYBOROBO/HbIE HbIPAJIbLLUNKWU, 3% BbINOJ/IHEHUA

IKCTpeMa/ibHbIe NPpopeccHH
3ananmel/ 5§

Ilpowumaime  mekcm,  pPacnoNONCEHHbIU
cnpasa. [Qia omeema Ha 60RpPOC OomMmemsCA
HYJICHBIE 6APUAHMBI OMBEMAQ.

Kaxue uamenenus B opranusme nabmonamores
y JOBLOB JXeMYyra, IOJYYCHHBIC B PpE3yIbTare
TPCHUPOBOK?

Ommemobme 6ce 8€PHblEe omeemabl.

r AKTHBHM3ALMS KJICTOYHOro oOMeHa BeleCTs

r IToBBIICHHE XHU3IHCHHOH EMKOCTH JIEIrKHX

" Bomee wuacroe COKpamieHHe MexpEOepHBIX

MBI

= VYBennucnue B KpOBH KOoJH4yccrsa

JPHTPOLIHTOB
" Cnocobuocts K 3aMemIeHuio obmena BCILECTB

r [Tocrymienue B nérkue Ha Baoxe Ooasuie
BO3JyXa, 4CM Ha BHIAOXE

Hacrosmue noBIs! )keM4yra ¢ ACTCTBAa TPCHHPOBAIKHCH U OBJIAZICBAIN
MacTepcTBOM, Y HHMX Obuin cBoM npodeccuoHanbHble ceKpeTsl. OnsiTHBIC
HBIPAUIBILMKHA MOI'YT HAXOAMTBLCH MO BOAOH 2 MHHYTEL, & PCKOPACMCHEI 10
6-7 muayT M omyckarsca Ha raybumy 15-30 merpos. Oprammsm goBua
KEMYyTra aJlalTHPOBAH K YCIOBHSAM IOCTOSHHBIX NOTPYXCHHH Ha Oonburyio

rirybuny.

26
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npocniﬂmmm Cutyauusa «BaBunoHcKue cagbi»

Muma poemorpen duanm 0 Bucaunx cagax mapuin Cemmpamin Crosker 3ajlaHusl CBA3aH C HEOOLIYHLIM U MHTEPEeCHbLIM CLOCO00OM Bbl-
s Bannaowe, Koropme ncerga cauTanues oaunm ma Cemm uyiec [lpens: PAIHRAHMAS paC'l‘OHH}"! T ruuponounxoﬁ npﬂ BLEITIOMHeHUH 3TOTO 3a-
mero mupa. On vapan, w70 cajill ALPATHHBAANCE ¢ MOMOMILIO HCKYE- g 3 3
CTDOUHOM CHOTOMI! BOZOCHAGKENNA, KOTOPUs LOLABALE DOPSTYIO Kitc- JaHHs yual@Hecs MOrYT ONHPATECS HA 3HAHHA H3 Kypca OHOJIONHH
SOPRNE R NETPRRINR: TRY. B Pew (baxropel cpeabl, cTpoeHHEe H (PYHKIHH KOPHf), a TaKXe HA JIOrHYE-

CKO€ MBLIIUIEHHEe H BHEIIKOJbHbLIE 3HAHUA.
3ajaHue BKJAKOYAaeT BOIPOCHI, CBASAHHbLIE C COAePMaHHUEeM KYDCOB
OMOJIOrAM, XWMHUM W reorpadun. 3ajanue MOXKeT ObITh HWCITOJNh30BAHO
Ha ypokax npu usyuenumn TeMm: «Cpexrr skmsnm ma 3emies; «DarToprr
cpeanl»; « KopeHs, ero crpoeHue ¥ PYHKOHUE»; ¢« SHAYMEHHE KOPHA B JKH3-
HH pacTeHHii»; «PacTBopri»; «Ya00peHHA H MHUKPOOJIEMEHTHI#; <«XO-
3AACTBEHHAs AEATEJBHOCTH CTPAH C 3aCYLLIMBREIM KJjaumaroMm». B yuel-
HOM TIpollecce 3TO 3aJlaHue MOXXeT NMPAMEHSTheS Kak JUIs OIeHKH pe-
3VILTATOR, TAK W a8 (POPMHPOBAHUS COOTBETCTRYVIOMIUX YMeHMWIA.
3agaHEpe MOXKHO HCIOJL30BATE JAJIA IPOBEAEHHSI HeMOHCTPALHOHHOIO
JKCIEPHMEHTA HA YPOKE€ HJIH /[IA OPraHH3aluy HHIHBHAYAJIBHOH HC-
B asnysaone# o0 NPOYETAN, Y9T0 Crocoh BRIPAIIHBAHNMS pacTernui caIefoBaTeabCKON PaboTHl yieHnKa.
HA MCKYCCTBEHHEIX CPEAAX HAIKMBAETCA zudpononuxoi. Kopan pacre- KoMiLieKCHOE MeXXIIpeAMeTHOE 3aJaHue COCTOUT M3 NATH 3alaHuil —

Hufl OpH TAKOM CHOCODE BLIPALIHBAHMA HAXOAATCH BO BAAMIHO-BOS- OT HHUIKOrO J0 CPejgHero VPORHS CIDKHOCTH.
Avianofi, soaHol wan reepaoft (kepamanr, rpasinfi) cpeae.

-
Iuraaue pacredue goayyaer sa CHET CHOeUHANLHONO BOAHOMO pac- E E
THOPA, B KOTOPDOM OPHMCYTCTEVIOT BCe Heoﬁxo;muue JAJIA POCTa B paa- #}

TR TAYNES €S A MAARSLRRATEYE % | |
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NMPOCBEIMEHME

Cutyauusa «BaBunoHCcKue cagbi»

Jluma noemorpen guann 0 Bucaunx cogax mapsis Commpasign
s Bannaowe, Koropme nceraa cauTanues oaunm ua Cemm uyjec pen-
nero wmupa. On yvanan, €70 cafkl ALIPATIHBAANCE ¢ TOMOMLIO HCKYC:
CTDENMHOM CHOTOML BOZOCHADMENNA, KoTOpas nogasaia Doraryio ximc-
JAOPOAOM W MINHEDATAMH BOAV W3 POKI.

B asnuxaone g o NPOYETAN, Y4TO Crocod BRIPAIIUBAHUS pacreniit
HE HCKYCCTBEHHEIX CPEASX HAAKBARTCH 2udpononruxoir. Kopan pacre-
Hufl UpH TAKOM CHOCODe BLIPALIMBAKKHA HAXOAATCH BO BALMHO-BOS-
Aviosofi, soAHoR wan Teepaoft (KepaMmanr, rpasnifi) cpeae.

Iluraaue pacreHye OOAY4aeT Sa CHET CHEUHANLHOIO BOAHON pac-
TROPA, B KOTOPOM OPHCYTCTEVIOT BCE HEOOXOAMMBIE /I POCTd U pas-
RUTHH ANIEMEHTHI,

3apammne 1

Kakan 13 nepedncneHHbiX Cpea He MCnoab-
3YeTCR ANA KOPHEeH NPW BbIPALMBAHMK pacTe-
HWW C NOMOLBIO THAPONOHWKK?

BuiGepure oguH oTBET.

A. Boauaa cpena.
B. Teépgas cpeaa.
C. Boaaymmas cpeaa.
D. TTousenHas cpeja.

3azanne OTHOCHTCA K KOMIETEHTHOCTHOH ODJACTH «WHTepnpeTanusa
MAHHBIX ¥ MCTMONb3OBAHHE HAYYHBLIX JOKA3ATENLCTB A8 MOJYICHAA BhI-
BOJIOB#» W HATIDABNEHO HA ONECHHUBAHHE VYMEHHA aHANIM3HPOBAThH, WHTED-
MPeTHPOBATEL JAHHBLIC W JIEJATh COOTBETCTBYIONNE BBIBOJABLI. Comeprka-
HVE 3aJIaANA CBA3AHO CO 3HAHHAMH O JKABBLIX CHCTEMAX. Y DOBEHB CIIOMK-
HOCTH: HU3KHA. 3aJaHue MNpeAroJaraeT BHOOD OJHOrO TPABHJILHOTO
OTBeTA.

VYamuMea npeiaraeTea NPoaHANH3HPOBATH NMPeACTABIEHHBIH TeKCT
W CEJIATH BBIBOJA O TOM, KAKAA Cpe/la He HCTIONb3YeTCA ANA KOPHeH TP
BLIDAIHBAHNH PACTEHHH CIOCODOM THAPONOHHKH.

Cucmema ouenHu6anUs:
1 Gann: D. IlouyBenHasn cpeja.
0 G6annop: [Ipyrue BapHaHThLI OTBETA.




% Cutyauma «BaBunoHcKue cagbi»

MPOCBEIIEHUE

Ha cerogpamHeHil AcHL BHIPAIMHBAHHE PACTeHHH ¢ DOMOIILID TH-
APONOHHKH MOJYUMI0 BCeollies NPUIHAHHEe H YCHOPLMIHO HCOOILIVeTCH
B0 MHOTHX cTpaHax. BrIpammearme pacTeHHNH 3THM coocoboM oKAaza-
JAOCHE F]-Itlfi'.lﬂ:[-ﬁ‘[‘ZI-!I'.E]-]'.E.]'I!'ll1I nﬂﬂﬂﬂ.’ﬂ'hﬂ}' BOIA H NTHTATENERHEIE EE'L'EI'.EI’.‘.‘TB& par_-
XoOvioTca sxoHOMHO. Ilogada mHTATEILHOrO PACTEOPA JEeTKO ABTOMA-
THIHDYETCH.

3apanue 2

Of6bLACHHTE, NOYEMY BbiPALMBAHWE DACTEHHH C NOMOLLBIO THOPONOHKKH
ABNAETCA I'IEPCI'IEHTHBHI:IM BO MHOMMX CTPEHE:I: MHPH_

Jajane OTHOCHTCA K HKOMIETEHTHOCTHOH o0JACTH «HHTepPIpeTAIlHA
JAHHRIX ¥ HACTIOMBIOBAHNE HAYVIHBIX AOKA3ATEIBCTE [IJ0A MOMYYeHHA BRI-
BOJOB#*. YUANIUMES NPH BRIMOJHeHHH 38JaHHA HYMHO YMETE AHAIH3IN-
POBaTb, HATEPIDETHPOBATE JAHHALIC H JEJATh COOTEETCTEBVIOIIHE BRIBOIEL.
FMEPH[HHHE SAJAHRA CEAIAHO CO dHAHAAMM O 3BHBRIX CHCTEMAX . FFH.'.IEEI-IE
CIOJKHOCTH: cpegHuii. Vualmmecs NOMMKHEl JATL PasBépHYTLIH OTBer.

YuamumMea NpernaracTed NPpoAHANHIHDOBATE NPEeACTABNCHHEH TEKCT
H COABTATE BRIBOA O TOM, B HAKHX CTPAHAX MOMET HCIHOITRIOBATRCH TA-

Kol cmocod BEIDATIHEAHI A Eac'rennﬁ.

Cucmema oyeHUSAHUR!

1 fanm: Boga ¥ THTATEJILHEIE BEMIECTEA MPH BLIPANTHBAHHH DACTe-
HAHA cnocofoM THAPOMOHHEH DACXONVIOTCA SEOHOMHEe, MOATOMY TAKOH
crnocod BRIDANMABAHHA PACTeHHNA MOeT OBIThL DepCIeKTHBEH A CTDAH,
rie ecTh NpodJaeMbl ¢ BOIOLH.

0 dammos: IpyrHe OTEETEL

B34
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o CuTyauua «BasunoHckue cagbi»

Tlepesioprie KOMIIAHWH AKTHBHO BHe-
APAWT cmocol BHIPANHBANAA pacTeHnil
¢ pomMoublo ruaponosuku. Illpuvesenue
aTOoro crnocoba ZaéT XOpolUINe pPe3VJIbTATEL,
a PpacCcTeHHsa HaAXOJATCHA B IKOJAOrmdecKn
HHCTHIX VCIOBHAX.

Sananue QopMUDYeT VMEHMe JelaTh M Hay4yHO 00C0CHOBBIBATH LDO-
MHO3KI 0 MPOTEKAHHWNA TIPOIEcca WU ARNEHHS, KOTOPOe BXOJUT B COCTAR
KOMIIeTeHTHOCTHOI ob1acTi «HayuHOe obbsaAcHeHue sirneHuiis. Cogep:xa-
HEE 30JaHHA CBASAHO CO 3HAHHUAMH O JKHBBLIX CHCTEMAX. ¥ POBEHL CJIOK-
HOCTH: cpeiHuii. 3ajanue nOpeanojaraer BuiG0p OAHOIO OIPaBHJIBHOIO OT-
BeTa.

YyamuMmes npejiaraerTesa NpoaHaau3vupoBRaAThE NPEJICTABNeHHbLIN TeKCT
B NPeAINOJIONKUTE, KAKHEe Pe3yJALTAThl IOJYYATCA NPH BLIPANIUBAHHY
pacTeHHi crocofoM rHAPDONOHHEMH.

3apanwe 3

Kaxkon M3 nepedyucneHHbiX pesynsTatos OT-
HOCHTCA K cnocoby BbLIPAWMBAHKMA PaCTeHUH

€ NOMOLbIO mﬂeonoum(u?
Boibepure oaun oteer.

A. IlonyueHue HEBBICOKOIO VPOXdcas. Cucmema OUCHUGAHUR:

B. Orcyrereue BpefuTenefi y pacTemumi. 1 6aaa: C. OrcyrcTBHE BPEAHEIX BEIIECTB B DACTCHHAX.
C. Oreyrerere BpeAHLIX BeLUEeCTB B PACTEHHSX. 0 Gamxon: Jlpyrue BapHAHTEI OTBETS
D. OrcyrerBue OonesHeill v pacTeHMi, : .




,,,,OCB?MEH"E Cutyauma «BaBunoHcKue cagbi»

Ilnua TAKXe V3IHAI, 49TO pacTeéeHNHA, BhIpAlI[HBaeMEIe C ITOMOIILID
THAPOTOHUEN, PACTYT W Pa3BWBaAlOTCH OBICTpEE, YeM pacTeHHs, KOTO-
phie TIOCAMKeHbl B OORIYHYI0 MOYBY.

Sananue QopMupyer yMeHue neslaTh M HAy4HO O0OCHOBEIBATHL 11DO-
MHO3BI 0 MPOTEKAHWHN TIporecca Wi ABJIEeHHUA, KOTOPOe BXOJHUT B COCTAB
KOMTIeTeHTHOCTHON 0DNACTH +«HAYYHOEe OOhAcCHeHUe siRNeHus». Copnep-
JKaHUe 3aJaHHs CBA3aHO CO 3HAHMSAMH O JKHMBEIX cHCTeMaxX. YPOBeHL
CJIOYKHOCTH: CpefHMl. Vuamuecs JO/DKHE! AATL Pa3BEépHYTEIN OTBeT.

Onupaacs, Ha 3HAHHA 0 PAKTOPAX CPEAEI, & TAKIKEe TEKCT KOMILICKC-
HOrO 3aJaHH#A, ydalquecA MOTYyT NpPEeAIoJOKHTh, B KAKOH cpeie pacre-
HHA OYAVT Jy4ile pacTH ¥ pa3BHBaTHCH.

3anaHue 4

O6usacHuTe, noyemMy pacTeHus, sbipallMBaeMble C NOMOLWBIO HAPONOHHKH,
nyylwe pacTyT W Pa3BMBAIOTCA, YeM pacTeHus, BbipallidBaembie B no4yge.

QouncHeHMne:

Cucmema oyenuanUA:
I 6ann: Pacrenusi, BLIpANIMBAEGMBIC CNOCODOM THADOTIOHUKW, TOJY-
HAKT BCe HeOOXOAMMBIC JJIS POCTA M PASBUTHA MUHEPAJILHLIC BOLECTBA

B rOoTOBOM INHTATeJIbHOM pacTBOpPE, a pacTeHUs, pacTyllHe B II04YBE,
YaCcTO MCOBLITEIBAIOT HEAOCTATOK MHHEDAJIBHBIX BeIleCTB.

0 6annoe: [dpyrue oTBeTEL

E4E
blh




% Cutyauusa «BaBunoHcKue cagbi»

IMMPOCBEIIIEHHWUE
TAMA pPEeMIAd NPOBECTH JKCOCPHMEHT.
On BaaAn TPH OJJHHAKOBBEIE AYKOBHIIHI, KO- Japarne 5
TOphIe TOMecTHNT B DaEkW. B mepeywo Garky 3ajadue OTHOCHTCS K KOMIPTeHTHOCTHON o0AacTH ¢ NOHMMAHHE OCO-
HATHAT BOAY WI3TIO0 KpaHa, BO BTOPDYHE Ha- DEHHOCTEH eCTeCTEeHHO-HAYUHOND HCCAeZOBAHHMAS. dananne HaOpapie-

E TPETEW) — JAHCTHILIMpPOBEAHEYI0 Bogy. Bee PACTIO3HABRATE H (QODMYJIHDOBATE &Nk JaHHOTO Hocaexosaama. Comep-
DaHEH C© AYEOBHIIAME OH pacoOqodMHg HE HWHHHE IAJQAHWA CEHIAHD 00 SHAHHAMHE 0 HHERX cucremax. Hourexcr:
OOAOHOHHHKE B OJAHHAKOBBEIX VCAOBHAX. AuyHbIl., VpoBeHs CHOMHOCTH: cpefHuil. Yuanjuecd NOJHEL JATe pasz-
Yepes 2 sepenn JIuma nonyvuun pesyieTar. BEPHYTEIE OTEET.

Ilo onHcaERK OpPeAIOMEEHHODO IKCIEPHMEHTA VYHAIIHNMCA HeoDXoJIH-
Mo cihopMyIHpoOBaTR €0 ek W TPeANoNOsEHTh, KaKoB DVIeT peayib-
3apanue 5 TAT.

g R Za
' 'lq 1 ANI THTATENRHEIH pacTBop (rEAporens), || Ho Ha QOpMHpOBAHHE HJIH OPOBEPEY NPONEIVDHBIX 3JHAHHH H YMeHHA
= I.‘__‘ 'LHJ

J—
L

Kanywr uens ctaewn Hwma B cBoEM 3kcnepuMmenTe? Kakol pesyneTar oH

nonmy-mun?
CH Crre M ﬂl}ﬂﬂuﬂﬂ MUATS

Oreer 2 Janna (orser npuHEMAaerci noaHocTE): [lens srcnepuMeRTa —
MOKARATH, MDA KAKHX VCIOBHAX JOVK OVIPT DACTH JVYIIE.

HaunyumuaM oxazanics BAPHAHT ¢ NHTATENEHLIM pPacTBOpoM (rHIpo-
reaemM). Pacrenne xopomo pocnio, TaK KAK B PACTBODE HAXOMHIIHCE BCE
HeoDXOoOHMEICE MEHEPAJILHLIE BelecTBa.

1 daan (oreer npuammaerca dgacruumo): IIpasmaswo onpenenesna
Meak AKCITePHMEHTa, HO HeReDHO NpecKAa3aAH De3vIkTAT.

0 bannoe: [lpyrue oTBeTEL.
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QU DEQCBEMENRE yuyebHux NPOCBEWEHUE
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OBPUCOBKA CUTYALIUU

-

Xumuk Dxosed [Ipucraun cpenan murepecHoe orkpsirue: «Pacrenuns
yayumalor norpebasemuiit sozayx!s K rakomy 3akmoueHuio oH npum-
WES [OC/e CepUH SKCHePHUMEHTOB, M3 KOTOPHLIX XOTeJs Y3HATHL, KAK BJIM-
AT «MOBPEXAEHHBIN BO3AYX» (TAK OH HA3LIBAJA ra3 NOCHe CHMUMAHUA
BELIEeCTB B 3aKPBLITOM COCYAe) HA JKHBhle OPraHU3MbI.

B oaHOM TakoM JSKCHEepHMEHTe OH OCTABHUI 3a3UKEHHYIO CBeuy B
CKJAAHKe, M muaMs OblcTpo noryxio. OH noMecTHsn B CKAAHKY BeTOUKY
marsl Ha 10 aueit. ITo okonuanum cpoka Ilpueran ¢ yausnennem obHa-
PYXWI, YTO JIMCTHA MATHl BCE ellé 3eNéHble, a4 BO3AYX BHYTPH CKIAH-
ki Obin «cBexums. [lpueram npeanosoxkus, 4ro BCE AeN0 MMEHHO B
auctreax marel. Ho kak sro obbacHuTs?

&ocmnqecxaa PONb 3eNieHbIX pacTteHvn

BAPMAHT b

dror BONpPOC TAK M ocranca O6e3 orsera, NOKA NOJJIAHACKHN y4YeéHbIH
flu Hurenxays ne nosropun sxcnepumenrt [Ipueram, nabmopas rtor
we apderr. Ilocne HECKONBKMX IKCIEPHUMEHTOB Y4Ye€HbIl Hamen obbsc-
HEeHHE pPea3yJIbTATAM CBOMX HAOGIIOAEHMII: JMCT PACTEHHMA MOr OUYMILATH

BO3AYX TOABKO B CAYYA  g3a,auue 1
10 OBLIO OTKpBITHE! = .

KWHOTOHUMR npumeueuue METOA0E eCTeCTBEHHO-HaYYHOIro woonenosaMms
3apnanmne 1

Kaxoit nayunsiii sonpoc pewman Ilpucrinu B cBoém sxcrnepumenre?
1) Kaxk pacrenus oumiuaior sosayx? Copepxanme Crpyxrypa v dyHxumn

Tun asauus 3uaume npouenype

2) Kaxk «nospexJéHHBIN BO3JAYX* BJIMAET HA JXHUBbIe pacTeHus?
3) Kaxoil npouecc OCyUECTBAHETCH B 3€JMEHbIX JHCThAX pacTeHMit?
4) Kaxoil cocras HMeeT «HOBPERAEHHBINH BO3AYX»? Kormutnansit ypoeens Huaxmia

Kourexcr Nuunsiin / okpyxaowan cpeaa

Tun sonpoca 3akpuiTei

Aunpaxruyeckans egmiuua Buonorua: ucropus Guonormu; QOTOCHUHTeA.
XMMUA: XMMUYECKHE Peakum, KMchopos
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ObPUCOBKA CUTYALIUU

4
Sapnaume 2
B 1779 roay. Hureuxays o0HApy#iLy, 4T0 B UPHCVICTEUE ¢BETa de-
JIEHEIE WMACTH PACTEHMIl BRIAGISIOT HY3RIPLKM, 8 B TEHH 370 ABIEHME
/e ppexpamasocs, O onpegessut, 410 910 0Ll rag — KHCI0POA.

2 ‘ HMpeanosoxuN, BLl pemMAH OPOBEPHTE: BLIBOAL yuésoro. [Lus oxe-
£ pepHMeHTa BaMu OBLIO B3ATO BOAHOE DACTEHME JN00€R, KOTOPOe EBbl
) OMECTIUIM B CTAKEH € BOAOIl, HYEDHEIS BOPOHEOHN, K4K LOK434HO HY pu-
- cynxe 1

> § Npotm o
? -;anome:“ u:a g | '? ,2.%,..23- g
1 \ / \ x

BOROH BOZAYHOM

/48

&ocmvmecxaa PONb 3eJiEHbIX PacTeHun

BAPMAHT b

Paccmo'rpm‘e YeThipe BOSMOMKHBIX BapHAHTA IMNOCTAHOBKH OKCIEepH-
MEeHTa M nuﬁepu're ABa BapHaHTa JUJiA NOJAYUYEeHMHsA peayabTarTa: KaxkKue

M3 HHX BaM HeoOXOAMMO CpPABHHTH, YTOOBI NPOBEPHTH, HABJIAETCA JIH 3 / % 3, /%/
(

CBeT yCJoBHeM o6paaosaaua Kuciaopoaa pac'reumum?

3ananvue 2
| Komnerexumi ‘ Moumerenue MeToaon ACTECTBRNHO-HAYNHOIO WUCCNRAOBA-
HASI
Hayunan
Tun ananua Suanue npoyeaypet
cnpaskxKa
epxasne Cr N PYHKURK
JMCTLR KOMHATHBIX PACTeHnin nnowaasio 8 1 M2 nornowaot 0,0009 m3/y Cn PTIDS ¥ Saein
yrnekmwcnoro rasa. Kourekct Jinuusii / okpyxawowas cpepa
Yenosex npu Akixasun  ssiaenser WMMN“ rasa s KonuwuecrTse oOr Corrreys o Cponmwii
0,02 w3/, - .
Tun eonpoca OTKpLITSIA

Aupakrudeckas egmHaua Buonorua: ucropusa Guoncruu; GOTOCUMHTES.
XUMURA: XMMUYECKUe PeaKkLmMu, KMCnopon




OBPUCOBKA CUTYALIUU

AN Q. s 3apnanme 2
,."' '\ : B 1779 roay. Hureuxays o0Hapy:£iLl, 4T0 B OPHCYTCTBUE ¢Bera de-

O\ '). A y NEHEIE MACTH DSCTEHHI BRJEIAIOT NY3BIPLKM, 8 B TEHH 370 MABIEHME
A ‘ ppexpamaitocs, O onpegesst, 4o 910 OLLI P83 — KHCAOPOA.

; i MpeanoaoxnM, Bbl pemIMAN OPOBEPMTE BuiBOALl yuésoro. s oxe-
AR pepUMeHTa BaMi ObLIO B3ATO BOJAHOE DACTEHME J300€%, KOTOPOe B&l
. { ] / HOMECTILUIM B CTAKAH C BOAOM, HYEDEIS BOPOHEOM, KaK LOKA34HO HY pu-
@l ' cyuxe 1.

Npobu Mpofiv
3 ,nnom:c“u:n ‘ ‘ P sm%n-e:':u g
oA I 2O3AYHOM ‘

o~ e PR A~ o .
ey ) F o S

&ocmuqecxaa PONb 3EeJiEHbIX PacTeHun

BAPMAHT b

PSCCMOTPHTC HYeTbipe BOSMOMKHBIX BAPHAHTA INOCTAHOBKH OJKCIEepH-
MEHTa M Buﬁepu‘re ABa BapHaHTa JUIA [NOJAYYEeHHsH peayiabTaTa: Kaxkue

M3 HHX BAM HeoOXOAMMO CpPABHHTH, 4TOOBI NPOBEPUTH, ABIAETCA JIH 9 5 . // )
cBer ycaosueM o0pasoBaHMA KHCJIOpOAa pacreHuaMu? ¢ (e

OueHKa BLINONHEHHOro 3apaHus

Orteer npuHuMaeTcs NONMOCTLIO — 2 Ganna

Hayunan

cnpaska HeoOX0AUMMO CPABHUTL Pe3ynLTaTel IKCNepuMenTos 1 1 2
JMCTER KOMHATHBIX PacTennin nhowaaso 8 1 M2 nornowaiot 0,0009 m3/y
yrnexc Orser me npuuumaercs — 0 Gannos
Yenosex npu AbIXAHWW BLAENAET YINeKMCNBIA ras B8 Konwvecrse or [lpyroit OTBET WAM OTBET OTCYTCTBYeT

0,02 m*/u,




T @) | Pocericumi
HPOCBEWEHHE yuebHuk
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BAPUMAHT b

akagemus
NMPCCBEWEHWE

LY slivom

%ocmvmecxaa PONb 3eNEHbIX PacTeHun

3ananne 3

Komnerenuws Hayynoe o0brCHenne sBnesni

Tun ananua 3uaume copepxanns

Conepxaiuve BocnponasensMue XMBsix OPraMnamoe
Kontexct

KOrHUTUEHLIA ypOBEHL
Tun sonpoca

Aupacruyeckas eguHnua

Jinumeiid [/ apoposse

Bricokuia
OTKpBTSIit

Bronoms: q)OlOCMNIEJ; B/VHAHNE KMCI0poLa Ha opra-

HAZM YONOARKA] RNUAHWME YWMKKUCNOro raia Ja opraduasm
yanosexa.

XMMUA: Xumuyecsme peaxkumn: KuCnopon, yrNekMcneid ras.
Duanka: gadPyan

o9
ObPUCOBKA CUTYALIUK

cnpaska

NUCTes KOMHaTHBIX pacTesmin Nnowanslo 8 1 M2 nornowat 0,0009 m3/4
YINexXNCNoro rasa.

Yenosexk nNpM AbiXaHUW BLIAGNSET YIMEKXMCNbIA ras 8 KONWMEeCTse or
0,02 m3/u.

3apanme 3

Heeneposanua [lpuernn u Uurenxaysa nossoamnam yeTaHOBUTHL, 4TO
PACTEHMA HA CBETY MNOMNIOUIANOT YIVIEKHMCALIN rad U BhUIENHIOT KHCJIO-
poA. D10 NO3BOAMJIO MO-HOBOMY B3INAHYTH HA PONb PACTEHMIl B JKHIHH

NPHPOALL.
Pacrerus urpaiT G0JLIIVIO POJB B CAMOOYHINEHHH BO3AYVIIHON cpe-

‘Ilbl. 1o CAVKHUT OJlHHM M3 OCHOBAHMII AN O3€JeHEeHHMA KMALIX B 00-

LIECTBEHHLIX NOMelleHui.

HM3BecTHO, Y4TO HEraTMBHOE BJIHAHNE BO3JIyXa B 3aKpLITREIX nomeuie-
HHAX Ha Q)HZ!HOJIOI‘HQQCKOE COCTOAHME YeNoBeKka (COHAMBOCTL, INOJIOBHAA
dois, CJ‘l&ﬁOC‘l‘b) CBA3AHO He C HM3MEeHeHHeM KOHIeHTpalnMu EKHCIopoaa,

‘ac napauieJibHbIM GNC‘I‘pblM HAKOIIEHHeM YIIeKHCIoro rasa.

ObbsacauTe, nouemy nposerpusanue OGonee adPexTHBHO AIA NOA-
JIePAHAHHA JONYCTHMOrO COAEPKAHMSA YIVIEKHCAOr0 rasa B 3aKphITHIX
NOMeleHMAX,
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NMPOCBEINTEHME

Cutyauma «KpacoTta u }KU3Hb»

ConHeunsblit 3arap — 3TO HE TOJABKO KPACHBO, HO M NOJE3HO ANA
spoposbi. B npounecce noayueHms 3arapa Haum OPraHMaM CHHTE3HpYy-

eT BelecTsa, HeoOXOoAHMBIe JUIA ero HOPMANBLHONO (PYHKUHOHMPOBAHMUA
(ranpumep, suramud D, xoropslit He obpasyerca 6e3 COJIHEYHOro cse-
ra). CerofHa nNOAL3YIOTCA NONYJIAPHOCTHIO COMSIPHM, KOTOPLIE B HC-
KYCCTBEHHO CO3/IaHHBLIX YCJIOBHHAX CHOCODCTBYIOT CHHTE3Y HeoDXOAMMBIX
OpPraHmuamMy semecrs, Briaouas suraMus D, u Tak xe, Kaxk U coauue,
noMoraimT opraHuamy. OfHAKO Bpaul PeKOMEHAVIOT He 3J10ynorpedasaTh
AGHHBIMU HpoOUEAYPAMHN.

Hay4nasn

cnpaska

3arap — 3AWUTHAA PeaKuMa OpraHuM3IMa Ha ynsTpaduonNeToeoe wuany-
YEHWE, KOTOpas MNPOABNSETCH NOTEMHEHWEM KOXW W3-33a HAKOMIeHWs B
HEW nurmeHta menarvHa. OaHako Npy HPEe3MEPHOM BO3LEWCTBHMKM M3Nny-
YEHWA €CTb BEPOATHOCTL BOIHMKHOBEHWMA MYTauMA B KneTkax koxu. My-
TaumMM — 9TO CTOMKME HACNEAyeMbLIC M3MEHEHUA FEHOS, KOTOPLIE MOTyT
CTATh NPUYMHON PAKa KOXKW.

3apaume 1

Jamne! coasipusa redepupyvior yasrpaduoser. Ilox ero aeficreuem
KOXa TeMHEeer H3-38 HAKOIUIEHHS B €€ KJeTKax IIMIMeHTa MeJaHHHa.
BblG(:.‘pHTe OOMH MJIFM HECKWIbKO OTBETOB, KOTODbIE OGMCHH!OT Jaunr-

3anaxHune 1
Komnerteruns Hayunoe oObneHermne ssaeHsa
Twvin snanus Snarne copepmanus

HYI0 QYEKLHIO 3arapa i KOMXH.

1) Hexnaer xkoxy Oosiee ycTOHYHBOH K BO3AEHCTBUI BLICOKON BJa-
HOCTH.

2) Hesaer koxy Oosiee VCTOHYMBOA K BAMAHHUKW 3arpsa3HeHuid B ar-
MochepHOM BO3AVXeE.

3) Crumyanpyer oGHOBIEHME KOMKH.

4) SamuiaeTr Koxy 0T VibTpadHoJIeToBoro Majly4eHus.

D) YOupaer MHKpPoOOB Ha KOKe.

6) Paspyuiaer TOKCHM4YHBIE BeLeCTBA, HAKONMBUIMECH B KOKeE.

7) Sawmuuaer 0T HOHAJAHUAA AI'DECCHMBHbLIX XAMMUYECKHX BelecTs
BHYTDb KOMH.

OueHKa BbINONHEHHOro 3anaHus

OreeT NpUHUMZETCs NONHOCTRIO — 2 Banna
Bubpanu OTBETH 4, S5
OTBET MNpMHUMaETcs Yacruwino — 1 Gamn
BuOpan ognn seprbil oTser
Otser ne npusumastcn — O Bannos

Jlpyroit OTRET UnNu DTEET OTCYTCTRYET
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Cutyaumnsa «Kpacota v XKuUsHb»
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IMPOCBEHIEHHWUE

3agaHne 3

PaccnotpuTe Tabnmpuny, B KOTOPOH YHASAHLI PEKOMCHIYEMLIE YCJIO-

EHA darapa Ha COJHIDE O .?II'DJI,Eﬁ ¢ pASHLIM THIIOM BHOIITHOCTEH.

Twn
BHELUHOCTH
Yenoeua
zarapa
Bpemsa  (npoooni-

TENLHOCTL) 3arapa

Nepuvon (epemAa  cy-
TOK)

Zarap Ha TRpOMAue-

CROM CONHUE B #3D-
KW CTpaRHAX

Vcnons3oeaqHwe 3a-
WHTHREK Epemos (SPF)

ObbacEnTe, NoYeMy JHOAM CO CBETIOH HOMEH CJAEIYeT Saropars ¢

BnonguHbl GO CBETNOW,

NerKo «cropawwei»
KoMel, BecHyLUKaMK

10—15 mumyT

Tonsko nocne 1700

He pexowmauayetca

C BEHCOKDA CTENSHLID
JALLATHI

DoNBLIER OCTOPUMHOCTBED,

EpoHeTsl ¢ TEMHODRA
KOWER, HE NOABEPMEHHOR

CHUAEHEIM
CONMHEYHEIM OX¥OMAM

20—30 mHyT

MNocne 15:00 (nocne ar-
MOCGhEDHOrC NONYOHSA)

He Bonee 10—15 sanyT
B NEHb

C HA3KON W CpeaHER
CTENEHLID 3AWKTHI

Cutyauma «Kpacota U }KU3Hb»

3apanne 3

KonaneTeHuma

Twrn SHAHWA
Copepxarme
KomrersT
KorHumieHuR ypoBSHE
Tun BoNpOCa

JNuOaKTMHECKAR BAMHMALLE

nr]l-".JEHEHI.I'IE METOOOE BCTECTEEHHO-HAVUHIT WOCNEA0EA-
HEH

JHadKe npouedyps

CipyeTypa n yHELMI

NusriR ) ONAcHOCTH ¥ PUCEM
CpegHnii
O TR THIA

BHONGTIAR: MYTALMM, MYTAFEHHHE hakTops.
DraKKa:. WsTPAapWMoNETOEOE WENYYEHNE

OueHka BbINONHEHHONO 3a0aHWA

OTBET NPUHUMEETCR NOMHOCTED — 2 Banna

MpeagnonarasmMee 0TRETRE

— ¥ noOoed C TEMHOW KO#EA GOnNgE BhCOKOE COOED#AHWE MEnaHWHa W GONee BLCOKER
NPHUGNOCOONSHNOCTE K YNuTpagmoneTonomy namyscnme (nnbo Gea yxasanwa na monanan).
— ¥ mooen oo CEETNON EOWER MEHELIEA NPMCNOCOBREHHOCTE K YAETRAHONSTOROMY
HENYSEHHID {H3-33 MEHBLWEND CO4EEHME MENEHWHZ NGO GE3 YEA33HWA HA MENaHWH).

— ¥ mapan o cESTNOA

EOMAH MOHBLLE B HOHD BH'J-E.E\E.THEBETBH FOMAHHHA, NMOIToMY

KO¥A MEHbILE IAWMIEKEA 0T ¥NbTREEMoneTa

OTEET NpMHUMAETCR YECTW4MHD — 1 Ganm

CEETNEA KOMA MEHSE Npucnocolnsda K 3arapy

OTBET OTCYTCTEYET

QTaeT HE NpWHAMaeTCA — 0 Oannoe




B uém pasHuua mexay 3agaHuamm Ha popmuposaHue EHI 37
U 3a4aHUAMMU Ha oueHKy EHI? —

C Yro popmupyem B pamkax npegmerta? ) C‘-I'ro nposepAeTcAa Ha OLLeHOYHbIX Meponpmrm;lx?>
1. YmeHunsa, coctasnarowme komneteHumm EHI 1. HacKonbKo y4vauwimeca BnaaetotT KomrneteHUUaAMuU B
B paMKax npegmeTa «Xmmua» u «bunonorna» PaMKax ecTecTBEHHO-Hay4YHoM obnactu
2. Ynop Ha npegmeTHOe 3HaHue u 2. Ynop Ha npaKTuyeckoe NnpmmeHeHne ecteCTBeHHO-
MmeTanpeamMmeTHble YMeHUA HAY4YHbIX 3HAHUIN B PeasibHbIX }XU3HEHHbIX CUTYaLUAX

C YTO JO/MIKHDbI NpeanpuHATL? >

1. YBennuntb KONMYECTBO KOHTEKCTHbIX 3a4a4 Ha YPOKax
2. [1lo BO3MOXXHOCTU paccMaTpuBaTb 3a4a4mM C 3/leMeHTaMU UccnenoBaHmA

3. PaccmaTpumBaTtb 3a4a4m C MeTanpeamMeTHbIM coaeprKaHmnem
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NMPOCBEINIEHME

ECTECT By N

Pecprbl UM matepuaszabl no eCTeCTBeHHO-HaquOﬁ rPaMoTHOCTU

e eren®
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CHCTEME

BUOAOTUA
PUSUKA
XUMUA

COopHMK 30A0Y
H YNPOXHEeHHH

SNEKTPOHHbLIV BAHK

\ AT ey :
Hl( lHl l C ll ATEI'MH 3ANAHUIA ANS OLIEHKU
OYHKLUMOHANIbBHOW TFPAMOTHOCTHU
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[AE BPATb 3AAAHUA? MHCTUTYT CTPATEMMU PA3BUTUA OBEPA3SOBAHUA PAO /
MOHUTOPUHI ®YHKLMOHANTbHOW FPAMOTHOCTW / BAHK 3A0AHUW

(i3] -, e = |

CeTesoil HoMMNEKE MHGOPMAaLHMOHHOM BzanMonercTens cybbekToe Pocoukckon denepacpain 8 npoerrte =Moduropunr doprMuposaHiaa
PYHHLIMOHANEHOM MPaMOTHOCTI Yua LMXCR

TCHECIROE A

O ngEsrETe JTH B HHCTRA I MATEHEELHT Bl T 0 [HHe T Kl IR, s E T, choEyea R P i Bl

HuTarannosan Bank zamaHui

T PR THORCT

MaTemanuecican BaHK 380aHWA ANA HOPMUPOBAHNA K OLEHKH QYHKUMOHANEHOR MPEMOTHOCTH 0DYHAIOWMKCA CCHOBHORA WKONLI (5-9 KNABCCh) NPEACTABNEH N0 WECTH HANPaBNeHUAM!

PERTHOCTE MATEMETHUYECKAR MPAMOTHOCTD, ECTECTEEHHOHAYYHAA MPAMOTHOCTE, YHTATENBCKAR MPAMOTHOCTE, BMHAHCOBAA MPAMOTHOCTD, MNODANbHbIE KOMNETEHUWK W KDEATHBHOES
MEILLNEHME.

Enmmnunu:wuﬂn =
B marepvanax no KaxaoMy HanpaEnsHU fyHHUMOHaENEHOW rPaMoTHOCTM CodepxaTcA adne Co CNMOKoOM OTHPBITEX 330aHHWA, KoTopsle pa3padSoTadsl B xoge

r MOTHICTER

B APOEKTA, CAMKA 3A0AaHKWA, XapakTEDHCTHARKK 3ﬂ.,|'.'l,€|HI.-1I:-"i H CHCTEMa OUeHHABAHKA, 4 TAKME MeToOAWMYESCKHME KOMMEHTADMK K 3a0AHKAAM.

E;m‘::ﬁn BaHE oTKPLIThIX SA0AHMA COCTOMT M3 MaTERHAIoR, KOTOPLIE NPoWY KAMERHY anpobauMs & X008 KOMHMTHEHDIX NabopaTopki, a Takxe Maccoeyie anpobauns B 24
perModax POCCHACKOR @ejepald B 2018/2019 yuyaGHoM rogy (2a03aHHA 4NA S W 7 KNacCos) W B PAMKaX AMCTAHUWOHHOMe oSYUeHHMA B MOCKOBCKOH 0DNacTi npM

T NEOBEASHAKM DETWOHANBHBIX AWarHOCTHYeCK: paboT 8 20192020 yyebHor rogy (3anadua ana 6, B W 9 Knaccas)

PR GG H-EI,EI,E'EHEH, UTO MoQroToBMeHHBIE FMarTepyant OKaRyY T NOoOMOoWE YYUHMTENAM 4 CNeldnanAacTas B EIEL"IEIETH DEIIJEIEDEI-EIHHFI B MNMOHUMAHHMM BEONPpOICOE IIIJDDHHDDE-E'IHHH

T PYHKLHMOHANEHOR TRPAMOTHOCTH YUaLWMXCA.

M HA S

LMEHMED [ RS

http://skiv.instrao.ru/bank-zadaniy/ 37



[AE BPATb 3A0AHUA? PUOKO/MEKAYHAPOAHbBIE CONMOCTABUTE/IbHBIE
UCCNEOAOBAHUA/PISA

.:l:. QO Bepcua ana cnaboBnasmx Mowick g nopTany 0 Bxag
o6 Ouypsra savecTsa Carposorgeris xonTpons Ho- Mg IopHDN :'[."\'_Yl" ey Caltuesp Texruwscran nagoepxa
M K DRraMEaume OUP308NR DERTENEHOC ™ SUOKO" Pocobpramiopa WHDODMBLROKHBIX CHETEN
v

STRIY A A AT T
00 H O8 £IRC TRE DRAL Y D) 8

PISA (MexayHapoaHas nporpaMma rno oleHke obpazoBaTenbHbIX JOCTWXKEHWW YYaluXxcs)

7

PISA
‘ Sc{:’;oh MexayHapogHas nperpamma no oueHxe oOpasosaTenbHbiX AOCTIKeHHA yuawuxcs PISA (Programme for Internaticnal
Student Assessment) — 3Te MexayHAPOQHOE COMOCTABMTENDHOS WCCNegoBaHue xavecTea oSpascsaHuA. B pamxax
KOTOPOro OLUSHUBAKTCA 3HAHUA W HABLIKK yYalWMxcA Wkon B sespacte 15 net. Mposoautes nog armach Oprasnzaunu
3AIATH SHOHOMMYECKOrD COTRYAHMYECTEA 1 pasanTia (O3CP). HayuoHaneHbBIM UEHTPOM NPoBEdeHHA uccneaosaHna PISA &
\ BOIIPOC Paccuiickon Depgepayuu senaerca ®MBY adegepancHelil MHCTUTYT OLUEHKN KavecTsa obpasosaHuas

\

Uukne! uccnegoeanna PISA: 2000, 2003, 2006, 2009, 2012, 2015, 2018
Pesynerarel uccneaceanna PISA-2018
Pesynstarsl Mockebl B uccnegesannn PISA-2018

KonuyecTeo CTpaH — y4acTHHL B UccrnefoeaHum PISA

https://fioco.ru/pisa 18
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o Cepus « DYHKLIMOHANBHAA TPAMOTHOCTb. TPEHAMEPbI» 25
MPOCBEIIEHUE

®YHKUMOHANBHAA TPAMOTHOCTb.

TPEHAXEPbI s ne=Cll
DUBNYECKIE:
CUICTEMI

» [omoratoT ¢OpMMpPOBaTL YMEHME OCO3HAHHO MCNOAL30BaTbh
noay4YeHHble B XoAe obyyeHua 3HaHMA ANA PELEHUa KU3HEHHbIX
33/1a4, Pa3BMBalOT AaKTMBHOCTb U CaMOCTOATENBHOCTL Y4aliMXcs,
BOB/IEKAIOT MX B MOMCKOBYIO M MNO3HABATENbHYIO AEATENBHOCTD

» Copepkart pa3Hoobpa3sHble NPaKTMKO-OPUEHTUPOBAHHbBIE 3a/1aHud,
NO3BONAKOIWME  IUKONbHMKAM MNOATOTOBUTBCA K y4acTUiO B
MEKAYHAPOAHbIX  MCCAefoBaHMAX — KayectBa  obpasoBaHus.
MpuBeaeHbI NPUMEPBI UX PELLIEHWI U OTBETLI.

CMbICHOBOE
YTEHVIE

» MoryT ucnonb3oBaThCa YYUTENAMM MATEMaTUKM, PYCCKOTO A3bIKa,
obuiectBo3HaHMa, OBuonormn, GU3MKM M XMMMKM Ha ypoKax, BO
BHEYPOUYHOM  [EATENbHOCTH, B CUCTEME  JOMNONHWUTENbHOIO
obpa3oBaHua, cemeiHoro obpasosaHua

\|1

< https://prosv.ru/pages/pisa.htmi




4" SNEeKTPOHHbIN baHK 3a4aHUM NO PYHKUMOHANBbHOM IPaMOTHOCTU

nro

3apaHua Ha popmuposaHue GyHKUMOHANBbHON FPaMOTHOCTH
ANA yY4eHUKoB 1-9 Knaccos OT aBTOPOB, 3aHMMAIOLLMXCA NPOorpaMmmon

CBEMEHME  Yn06HO, 4OCTYNHO, 3¢PEeKTUBHO

oueHKu PISA.

» bonee 500 3agaHui 3aaaHun, BaHK NOCTOAHHO NONO/HAETCA.

» OxBaTbiBaeT BCe OCHOBHbIE npegmernbl LWKONbHOM nporpammel.

» [NonHodyHKUMOHANbHBIM TPEHAMXKEP, KOTOPbIA UMUTUPYET 3aaaHua PISA.

(9 |

(?

NMopeary o DoME DOAHRR

'\https://clck.ru/UXan

SN TRM O INnrase aMHuUeaeYn

3apaHua:

Karpoe 3afiaHue NpeacTaB/ieHo B
BUAE CUTYyauum C 3 ypOBHAMM
CNOKHOCTH

Pa3paboraHo > 10 pa3nmyHbIX TUMOB U
dopmaToB 3aaaHUM

Ona yyeHnkos 1-4 knaccos —
Hanpas/eHbl Ha oTpaboTky
meTanpeamMeTHbIX HaBblKOB

[na yyeHukos 5-9 knaccoe
HanpasaeHbl Ha pa3BuTHe:
* YUTATENbCKOM FPamMOTHOCTH;
* MaTemaTU4YecKoM rPamoTHOCTY;
* ecTecTBeHHOHay4YHOMU
rPamMoTHOCTH;
* KpeaTUBHOIO MbIlL/IEHUA.
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CHHcoK JIATEpaTyphl:

1. EcTecTBEHHO-HAaY4YHAA IPpaMOTHOCTH. COOPHIIK ATAJTOHHBIX 3a1aHUIL. BBIIyCK 1:

yue0.1mocoomne g oormeoopasosat.opranmsamnmii / 1.C. Koan€sa, A.IO. [IenTnH,
E.A. Hukmmosa, I'.I'. Hukndopos; mox pexn. I'.C. Kopanépoir, A.JO. Ilentnra. —

M. ; C1I0. : IIpocsemenue, 2020.

2. ECTeCTBEHHO-Hay4YHad [PaMOTHOCTE. COOPHIIK 3TATOHHBIX 3a1aHII. BRIMYyCK 2:

yue0.1mocodne g oomeoopasosat.opranmsanuil / 1.C. Koanesa, A.IO. [IenTnH,




E.A. Huknmosa, I'.I'. Hukudopos; mox pex. I'.C. Kopanépoii, A.}FO. IleHTnHa. —
M. ; CIIO. : IIpocsemenne, 2021.

3. EcTecTBeHHO-HayuHasd IpaMOTHOCTE. Du3nueckne cucreMsl. IpeHaxep. 7-9
KJIacChl: yue0.1moco0ne 11 odmeoopa3oBaT.oprann3ammii / O.A. AdoaymaeBa, A.B.
JIsmmes; nmox pen. W.10. Anexcammuoin. — M. : IIpocsemenne, 2020.

4. EcTecTBEHHO-HAayUHAd IPAMOTHOCTE. JKHUBBIE CHCTEMBI. TpeHaxkEp. 7-9 KIacCHI:
yue0.1mocooue g oomeooOpasosar.opradmsanuii / O.A. Adayrnaesa, A.B. Jlqmnmes:
nox pea. M.IO. Anekcammunoit. — M. : I[Ipocsemenne, 2020.

5. EcTecTBeHHO-Hay4YHasd IPaMOTHOCTD. 3€MJIA I KOCMHYECKIE CHCTEMBI.
Tpenaxép. 7-9 kimacchl: yued.1mocoone 171 oomeoopazoBaT.opranm3anmii / O.A.
Aonynaesa, A.B. Jlannes, [I.C. Ammukosa; mox pexa. M.IO. Anekcamunoil. — M. :

[IpocgenieHme. 2020.



6. Meamnadank no QpynkimoHanbHoil rpaMoTHOCTH I'K «lIpocBemenne»

https://media.prosv.ru/fg/

7. CeTeBOIl KOMIUIEKC HH(POPMAIIIOHHOTO B3aUMOICIICTBIA CYOBEKTOB

Poccuiickoil @enepamin B mpoekTe « MOHITOPHHT (pOPMUPOBAHIS

(pYHKITIIOHAIBHOI I'PaMOTHOCTH YJamuxcsay» http://skiv.instrao.ru/
8. OTKPBITHIIN OaHK 3aJaHMHIl IS OLIEHKH €CTECTBEHHOHAYUYHOI IpaMoTHOCTH (VII-

IX xmacchr) https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

9. DIeKTPOHHBII OAHK 3aJaHMIl 111 OLICHKH ()YHKINOHATIBHOI IPaMOTHOCTH

https://fg.resh.edu.ru/




MeTogmnyeckme pekomeHgaumm no GopmmpoBaHmnto @I
Ha YPOKaX XMMUM 1 Bonormm

1. 3HaTb KaK KOHCTpyMpytoTca 3agaHna O no ectecTBEHHOHaYy4YHbIM NpeameTam

2. BblbpaTtb 3agaHma @I no knaccam no Temam U3 NpPeaoXKeHHbIX MCTOYHUKOB (pekomeHayem obcyanTb Ha
MMO ) CocTaBUTb 3NEKTPOHHbIN BaHK 3aaHUNA.

e 3. CornacHO MeToAMYECKMM PEeKOMEHAaLUMAM B NPeasioKeHHbIX Bblle UCTOYHUKAX HAYyYMUTb YYaLLMXCA «KaK
pelaTb AaHHble 334aHNA»

4. Ncnonb30oBaTb 33aZ@aHUA MO PELEHUD Pa3/INYHbIX cUTyaumm Ha Pl B COOTBETCTBMM C BO3PACTHbIMMU
0CODOEHHOCTAMMU M YPOBHEM MOArOTOBKM OOYYalOWMXCA HA KaXkKAOM YpPOKe, npeanaratb CUTyauuu PasHOro
YPOBHA ANA AOMALLHEro 3agaHus.

* 5. Ocoboe BHMMaHUE 06paTUTb Ha MeXKnpegMmeTHble CBA3U, GOPMUPOBAHME U PaA3BUTUE MO3HABATE/NbHbIX
yHVBepCabHbIX yuyebHbIX AeNCTBMIN, nccnenosaTenbCkylo aeatenbHocTb (PrOC 000, 2021r) Ha ypokax
reorpaduun. B yntaTteNbCKoM rPaMOTHOCTU: @) YMEHNE HANUTU U MU3BAEYb MHPOPMALUIO U3 reorpadmnyecKkoro
TEKCTa; 6) yMeHMe: UHTEerpnupoBaTb N MHTEPNPETUPOBATb COODOLLEHNA TEKCTa, B) yMeHMe: pa3mbIWaAaTb O
TEKCTe, OLEeHUBATb ero cogepxaHue n dopmy.

* 6. cnonb3osatb AncTaHUMOHHOE obyyeHue, cmelaHHoe obyueHmne (TexHonoruio «lMepeBepHyTbIN Knacc»),
TEXHO/IOTUID MOAYNbHOTro obyyeHnAa Ana PoOPMUPOBAHUA U Pa3BUTUA €CTECTBEHHOHAy4YHOM FPAMOTHOCTHU
y4aLmnxcs.

7. CnnaHmnpoBaTb BHEYPOUHbIe Kypcbl, 31eKTuBbl No P oT 1 A0 2 4acos B Heagento
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