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EcTecTBeHHO-Hay4YHaA rPAamMoOTHOCTb
cornacHo PISA

EcTecTBEHHO-Hay4YHasA rpaMOTHOCTb — 3TO CNOCOOHOCTb Ye/I0BEKa
3aHMMaTb aKTUBHYIO rpaXKaaHCKYO NO3MULMIO MO BONPOCaM, CBA3aHHbIM
C eCTeCTBEHHbIMM HayKaMu, U ero roTOBHOCTb MHTEpPecoBaTbCA
eCTeCTBeHHO-Hay4YHbIMU naeamu. HayyHo rpamoTHbIN Ye/10BEK
CTPEMUTCA y4acTBOBATb B apryMeEHTUPOBAHHOM 0bCyKaeHUn npobaem,
OTHOCSALLUMXCA K €eCTECTBEHHbIM HayKaM U TEXHONIOTUAM, YTO TpebyeT oT
Hero caeayrowmx KOMNeTeHTHOCTEMN:

* HAYYHO O6DBACHATL ABNEHUS;

* NeEMOHCTPMUPOBATb NOHUMAHMNE OCHOBHbIX 0COBEeHHOCTEN
ecTecTBEeHHO-Hay4YHOro uccaeno0BaHuUA;

* UHTepnpeTnposatb AaHHblieé U UCNO/Z1Ib30BAaTb Hay4HbIE
AOKa3atTenblrsa ANA nNoanyvyeHnA sbiBOAOB.



N Mopaenb 3agaHuna PISA no oueHKe
eCcTeCTBEHHO-Hay4YHOU rPaMOTHOCTU
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Tpn OCHOBHblE KOMMETEeHLUUU, XapaKTepusyoLlue
ecTecTBeHHO-HaYy4YHYI rPaMOTHOCTb

e ObbACHEHUE NN ONUCAHUE eCTeCTBEHHO-HAY4YHbIX
ABIEHUMN HA OCHOBE MMEKLLIMXCA HaYYHbIX 3HaHUMN, a
TaKXe NPOrHo3npoBaHMEe NU3MEHEHUMN.

* [ToHMMaHMe ocobeHHOCTEN ecTecTBEHHO-Hay4YHOro
nccnenoBaHUA.

= MHTepI'IpeTaLI,VIFI AdHHbIX U UCMOJ1Ib3OBaHUE HAYYHDbIX
AO0Ka3aT1Te/ibCTB AN1A NoJ1y4eHNA BblBOAOB.



COLAEPHRATENIBHBIE OBNACTU N TUTIblI HAYHHOTO
3HAHUA

* Copep:KatenbHoe 3HaHUe, 3HaHME Hay4yHoro
coaeprKkaHuaA, oTHoCcALLErocs K pusnyeckum
cuctemam (PU3nKa n Xumusa), XnBbimMm CUCTEMAM
(bnonorus) u Haykam o 3emne u BceneHHOMU
(reorpadusa, reonorma, acCTPOHOMMA).

* MpoueaypHoe 3HaHUe, 3HaHUe pa3HOObpPa3HbIX
METOA0B, MCNO/Ib3yeMbIX AN NONYYEHUA HAYYHOrO
3HAaHWA, a TaKXKe CTaHOAPTHbIX UcCceno0BaTe/IbCKUX

npoueayp.



ROHTEKRCTDbI

KOHTEKCT — TemaTmnyeckaa o0bnacTtb, K KOTOPOU OTHOCUTCA ONMCaHHaA B
Bonpoce (3apaHuun) npobnemHas cutyaumsa. KoHteKkcTbl B PISA:

* 370POBbLE;
* MPUPOAHbIE PecypChbi;

* OKpYyrKatlollas cpeaa;

* OMNACHOCTU U PUCKMU;

* CBA3b HAaYKU U TEXHONOTUMA.

[Mpn 3TOM KarxKgaa n3 cMTyauuit MOXeT pacCMaTPMBATLCA Ha OAHOM U3 TPex
YPOBHEW: IUYHOCMHOM (CBA3aHHOM C CAMMM Y4YaLLMMCS, Ero CEMbEWN,
ApY3bAMW), MECMHOM/HAUUOHO/IbHOM UNu 271060s716HOM (B KOTOpPOM
PACCMaTPUBAOTCA ABJIEHUA, MPOUCXOAALMNE B PA3NYHbBIX YTONKAX MUPA).



[TO3HABATE/IbHbIE YPOBHW/

TpyaHOCTb Ntoboro Bonpoca — 3To coyeTaHme ero cob6CcTBEHHON UHTENNEKTYa/IbHOM
CNOMKHOCTU (T.€. CNIOXKHOCTM TPeBYEMbIX MbICAUTENbHbIX NpoLeayp) U o6bema 3HaHUN U
YMEHWI, HeobxoaMMbIX ANA BbINONHEHUA 3a4aHKSA. Bblaenatotca cheayowme
Nno3HaBaTe/IbHble YPOBHMU:

e Huskuu

BoinonHATb ogHoWwarosyto npoueaypy, Hanpumep, pacno3HaBaTb GaKTbl, TEPMUHDI,
NPUHLUUMbI WAV NOHATUSA, WIN HAUTU €AMHCTBEHHYIO TOUYKY, COAEPKALLYI0 MHGOopMaLULo,
Ha rpaduke uam B Tabaunue.

e CpepHuu

Mcnonb3oBaTb M NPUMEHATb MOHATUMHOE 3HaHUE A/19 ONUCAaHMA UK OO BACHEHME
ABJIEHUI, BbIOMPATb COOTBETCTBYIOLWME NPOLLeaAYpPbl, NpeanonaratoLLne ABa Wwara nnm

bonee, MHTEPNPETUPOBATb MU MCNOb30BATb NPOCTble HAbOPbI AaHHbIX B BUAE Tabaul,
UNN rPpadUKoB.

e BbICOKUM

AHaNn3NpPoBaTb CNOKHYIO MHPOPMALMIO AKX AaHHble, 06061aTb NN OLLEEHNBATD
l0Ka3aTenbCcTBa, 060CHOBbLIBATb, OPMYAMPOBATb BbIBOAbI, Y4UTbIBAS Pa3Hble NCTOYHUKK

nHbopmaumu, paspabaTtbiBaTb NJAaH MAN NOCIEA0BATENBHOCTb LLAroB, BeAyLimx K
peweHunto npobnemeil.



http://www.centeroko.ru/pisal8/pisa2018

sl.html
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Bonpoc Nel

Pisa 2015 | HIEEEEN

Horxonaemblie BMObLI TONNABA ‘

Bonpoc 1/ 4

Mpowumadime MEeRcM sMoronseMeie U0l MONAUEa s,
pECINONMERHBIL crpasa. Jne omeema Ha sonpoc
OITIMEMEITIE HYPRABIG S8pUSHIT OMEEma.

MenonszoBadwe SHOTONNWEA HE TAaK CHNBHO BOWAST
Ha ypoBeHb CO:; B aTMochepe, K3k MCNonbL30BaHue
HCEONasmMbIX BUOOE TONNWEA. Kakoe U3 NpUEegEHHbIX
HUME YTEEMSGEHNA Nyqwe Bcers 0eACHAET, NoYemMmy?

¢y BuoTonnuBo NpY ropeHu He BoigenAaeT CO;.

() PacTeHWR, MCnonssyeMbl e AnNA NpovsB00cTEa
SwoTonnWBEa, Noka oOHW pacTyT, normowawT COz
W2 aTMOoChepbl.

(3 Mo mepe cropadna GUOTONNUEOC NOTNOWAasT
Y4acTe CO; W3 aTMOoCHERDI.

Ty CO,, BbBENAEMBIA 3NEKTROCTAHLMAMK HA
GMOTONNWBEE, HMEET WHBIE XUMHUYECKHE
ceolicTEa, Yem CO,, BblgenAembliii
SNEKTPOCTAHLWAMK HE WCKONEEMOM TONNMHEE.

VYyamuecs NOJKHBI

HCHOMAEMBIE BUObBI TOMMWBA

MHOMMe SNeKTPOCTAEHLWKY CHUraT TONMWED HA DCHOBE YIMEPOOa M BeOENANT Y¥INEeKHCbIid
raz (COz). COz, BoipaceiBaemMblli B aTMocthepy, 0KAZbIBAET HEMATUBHOE BNWAHWE HA
rmoGaneHbif KNUMaT. FIH#eHEpbl HCNONbLSYIOT PasNUYHbIE CTRaETEMMN, YTo0b YMEHBWWTE
ronuuyectTeo COz ssipaceBasMore B arMocirepy.

OgHa M3 Takux CTpaTernii 3aknuJYaeTcA B CHMUraiin GHoToNNHEa BMECTO HCKONaEMoro
Tonnuea. B To BpemA Kak MCcKonaemMoe TONNWEC ofpasyeTcA e GAaBHD YMERLIMX
CpraHuEmMos, GuoTonnues oSpasyeTcn U3 PACTEHWA, KOTOPbIE ¥WMH W YMEPNH HEGQABHO.

AOpyran cTpaTeria npegnonaraeT ynaenweadwe yactu CO;, BEblgenfaemoro
SNEKTPOCTAHULMAMK, W XpaHeHHe €& rmy3oKo nog semnei N B okeadHe. 3Ta CTpaTerns
HAZLIEAETCA "yYNasnWBaHWe W XpaHeHue yrnepoga”.

A%

T2, MCNONESYEMEIA MW
oOTOCHHTEDE

BwoTonnueo BoSpacweaeToR B aTmoctepy

BuSpocw CO9 o
BMNEKTRCCTIHLMA

Tonnweos ornm
ENEKTRPOCTIHUMA

Horonasmoe ToONNMED XI}EHHTI‘_‘;H E OHESHE

HCIIOJIB30BAaTh COOTBCTCTBYIOIIICC COACPKAHHUC

€CTECTBEHHOHAYYHOrO0 3HaHUs, YTOOBl OOBSICHUTH, IOYEMY HCIOJb30BAHUE PACTUTEIBHOTO
OnoToIIMBa HE BimsieT Ha atMochepHbie ypoBHH CO2 Tak CHIBHO, KaK COKUTAaHUE MCKOITaeMBbIX
BHIOB TOIUIMBAa. BTOpoii BapuaHT — MOpaBWIbHBIN OTBeT. «PacmeHusi, ucriorb3yemele OrH
rpouseodcmea buomoriuea, rnoka oHuU pacmym, rioarowarom CO2 u3 ammMocghepbiy.
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Bonpoc Ne2

pisa 2015 | HNERER

Hocrkonaemble BHObI TONNKEBA

‘ HWCHKOMAEMBIE BUOBI TOMMHBA

Bonpoc 2/ 4 MHOrME 3NekTpOCTEHLNN CHUranT TONMWED HE OCHOBE YWINEepoga N BolGEnA0T YINeKChbI i
ras (C0Oz). COz, BoiipaceiBaemelil B aTMociepy, 0KasbIBAET HEMATUBHOE BNUAHWE Ha

Mpoyumadime mercm «FHCRoNseMeie SUOB! MONNUSE s, rmoGaneHBIA KTMMAET. FH#EHEpE MCNONESYHT PasNUYHBIE CTPaTErMM, YTo0bl YMEHEWHWT

LECAONOMERABIT CNPESE. FENLULIME CEOU OMEEMBal HE ronuyecTso C0;, BoiipaceiBaEMOro B aTMochepy.

BOMPOCE.

HecMOTpA HA NPEMMYLLECTEE HCTONBI0EaHNA OgHa e TakMx CTRATErMi 2aKNiyasTcA B CHUraHnM GHOTONNHES BMECTD WCKDNAEMOrD

GuoToNNMBAa ANA OKPY#anWel cpeabl, MCKONaeMblE Tonnuea. B To BpemMA Kak MCckonaemMoe TONNWED 00pasyeTch U GABHD YMERLINX

BWgLl TONMWEE NO-NPEXHEMY WHPOKD WCNONbB3YIOTCA. Opra’nzmMos, GnoTonnues ofpasyeTcA N2 DACTEHNN, KOTOPLIE HMUINM W YMERITH HEQABHD.

B cnegyiwei Talnnye cpaBHUBaHTCA KONMWYECTED
SHEpruK W konuyecTeo COz, BolgensSeMblie NpK
CHMraHWKW HeTH W 3TaHona. HedTe ABNAETCA
MCEONAeMbIM TONNWBOM, 8 3TaHoN — GHoOToNNHEOM.

Opyran cTpaTerMA npegnonarasT ynaenweadwe 4actu CO;, BolgenAemoro
SNEKTPOCTAHUMAMK, W XpaHeHne eé rmyfoko nog seMneld uny B oKeade. 3Ta cTpaTeruA
HazbLlBAETCA “yNaenNWEaHne W XpaHeHne yrnepoga”.

Bonenmemsn
" Buoenasman YIeKwCsi ras {ur
CTOUHIE sHepriA {Kl= CO'kx aHepram, r
TomnMes SHERPrUMWT TONNWES) | eupaSaTweaemoi us 4
TONMUER)
Hegrs 436 e GO, HCNONLSYEMBIA MR
JTaHon 273 oo oTOCHHTESE

BuoTonnueos BoiSpacwesseTcA B ATMOoCEpy

OcHoBLIBAACE HA OaHHLIX, NpUBEOEHHBIX B Tadnuye,
00 BLACHUTE, NOYSMY KOMY-TO WCNONbLI0BaHWE HedTH
BMECTO 3TAHONA MOET NOKAZaThCA
NPegnoYTUTENEHE:, 0aMe SCNH UX CTOWMOCTE

oouwHakKoBa.
BuSpocw T2 c

FMNEKTPOCTaHUHH

Tonnues anm
BNEKTROCTaHLWA

Horonaemwmoe ToONNWEDS Xp-EIHuTI'_‘:Fl E OHEAHE

OCcHOBLIBAACE HA QaHHLIX, NpUBEeOEHHbIX B Tatnuye,
oG BACHUTE, B YEM NpeMMyLecTEa UCNONb30BaHUA
STaHona EMECTC HediTH ONA OKpy:#awel cpeabl.

OTBedasi Ha BOIIPOC, YUalIUXCs JTOJIKHBI ITPOaHAJIU3UPOBATh JaHHbIE, IPEACTAaBJICHHBIC B
Tabnuile, 94ToOBl CPaBHUTH J3TaHOJ M HEedTh KaK HCTOYHUKU TOIUIMBA. Y4YalllUECs JIOJHKHBI
ONIPEAECIUTD, UTO JIFOAU MOTYT IIPEANOYUTATh UCITIOJIb30BaHUE HE(PTH MO CPAaBHEHUIO C DTAHOJIOM,
MOTOMY YTO OHa BbLJIEJSIET OOJIbIIE DJ3HEPrUd MO TOW K€ II€HEe, M YTO OATAHOJ HUMEET
DKOJIOTHYECKOE IIPEHMYNISCTBO HaJd HEPTHIO, IMOCKOJBKY BBIACISICT MEHBIIC JIBYOKHCH

yriiepoaia.



Bonpoc Ne3!
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MCHOMAEMBIE BHOBI TONNMHBA

Hcronaemble BMALI TONNWER
YNagnueaHwe W XpaHeHue yrnepoga

Bonpoc 3/ 4

¥nasnueaHue W XpaHeHWe ¥rNepoga npegnonarasT ynasnusadue yactu CO,, BhigenAemMore
SNEETPOCTAHUMAMM, M 70 XpaHeHWE B TaKoM MEeCTe, 0TEYZa OH HE Mo®eT OblTe CHOoBA
Bbigened B aTMochepy. OgHO W3 BOZMOMHLIX MECT XpaHeHWA CO. — 3T0 okeaH, Tak kak CO,
pacTEORASTCA B BOge.

Mpowumadmes Mercm « ¥YIasnNUsSaHUE U XDEHEHUIS
YEnepodas, PECIONEERHBID CADEEE. Januwumes ceod
OMEEM HE S0NpoC.

llcnone3yiTe gaHHbIe rpatnea, 4yTols o bACHNUTE, KaK
rmyGnHa BNUAET HA 3hHEeKTUBHOCTE JONMOBPEMEHHDMD ¥yeHble paspafoTann MaTeMaTWYECEYD MOgEeNs gnA pacyéTa gonu CO,, koTopan OvoeT
xpaHeHuA CO. B oKedHe. OCTABATHCA HA XPAHEHWW B OKeaHe nocne Toro, kak CO, 2akadyanT B OKeaH Ha TPU pasHble
rmyGuHe (200 meTpos, 1500 meTpoe v 3000 meTpos). Mogene npegnonaraeT, yTo COz Guin
zakauyaH B okead 8 2000 rogy. NpuBegEHHbIR HGHe rpadiME NOKAZLIEAET PESYNETATH GaHHON
MOGENnH.
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VYuyamyuecs: TOHKHBI UHTEPIIPETUPOBATh JTaHHBIC, MPEACTABICHHBIC Ha TpaduKe, 4TOOBI
clenath OOIIWII BBIBOJ, UTO 3aKauMBaHUE YIJICKHCIJIOTO Ta3a Ha OOJbIIyI0 TIIyOHMHY B OKEaHe
oOecrnieunBaeT O0osiee 3PPEeKTUBHOE XpaHECHUE, YEM 3aKaUYMBAaHHUE HA MEHBIIIYIO TIIyOUHY.



TpeHupyemca B onpeaeneHnm XapakTepuUCTUK 3a4aHunS



B 3TOM 3a4aHMK paccMmaTpUBaeTCA ABIEHME, KOTOPOe Ha3biBaeTcA CMHAPOM rmbenn nuenunHbIX cemen.
BBOAHbIE MaTepMa/ibl BKAIKOYAIOT KOPOTKUN TEKCT, ONUCHIBAIOLWUIA 3TO ABNEHUE, U TPpadUK, NpeAcTaBAAIOLLLUNA
pe3ynbTaTbl UCCNea0BaHUA, B KOTOPOM U3y4Yanacb CBA3b MeXA4y UCNO0/Ib30BaHUEM UHCEKTULUAA
umMmuagaknonpua v rubenblo NUEIUHbIX ceme.

pisa2015 | HEEEEE

CuHgpom rubenu nuenuHbiX cemen CUHOPOM MMBENW NYENUHBIX CEMEN
Bonpoc 1/5

MyennHbiM CEMBAM N0 BCEMY MUPY YIPOXAEET onacHoe AeneHne. OHO HasbIBAeTCA
«CHHAPOM rMBEN NUENUHbIX ceMeiin. OHO COCTOMT B TOM, YTO Nuénbl NOKMAAKT CBON ynei.
OTaenuBWKCE OT yNbA, nyénbl nornBaioT, U TakumM o6pasomM cuHAPOM rHGEny NYEnuHbIX
cemeit yxe BbisBan rufent gecATKOB MUNNUapA0E nuén. YuéHble CYUMTAKT, 4To
CYWECTBYET HECKONBKO NPUYMH rMEENH NUENUHBIX CEMEN.

Mposumaume mekem "CuHOpoM 2uUBeny MYENUHBIX
cemedl”, pacnonoXeHHBIlU CNpass. 3anuwume ceod
omeem Ha& sonpoc.

JNiogaM, KOTOpbIE PasBOAAT M U3YYaloT NYEN, OYEHb
BaXHO NOHUMAaTL, YTO TAKOE CHHAPOM rubenn
NYENUHBIX CEMEN, OQHAKO 3TOT CHHAPOM MOXET
OKa3blBATbL BAUAHWE HE TONBKO HA nuén. Jliogw,
M3YYaIWHE NTHL, TAIOKE 3aMETUNN ET0 BNUAHKUE.
MogCconHyX CMYXUT UCTOYHMKOM NMLYM M ANA NYén, 1
ANA HEKOTOPLIX BUAOE NTUY. Myénbi NUTaKnTCA
HEKTApOM MOACONHYXa, 8 NTHUBI — Er0 CEMEHaMM.

YYyuTbiBaA 3Ty CBASb, 00BACHUTE, NOYEMY
MCUYESHOBEHNE NYEN MOKET NPUBECTH K COKPALIEHHIO
NoONyNALNK NTHL.




Onpepenute xapakTepuctuku sagaHma 1/5 «CuHapom rubenu nuenmnHbix cemen».
Ommemobme no 0OHOMY eapuaHmy omeema 0718 Kax<oou XapaKmepucmukKu.

KomneteHuus KoHTeKcT

J Hay4yHoe obbAcHeHMe aBneHuI  3p0posbe

J NoHnmaHue ocobeHHOCTEN d anpO,ﬂlele pecypchbl
ecTeCcTBEHHOHAaY4YHOro 0o Atoi S S
nccaenoBaHus | RPYMIOEAQECRE &

O WHTepnpeTauma AaHHbIX - OnacHocTu 1 pucku
MCMO/1b30BaHME Hay4HbIX ] CBA3b HAaYKMN U TEXHO/IOTUA
[10Ka3aTenbCTB A1 NOAYYEeHUS Mo3HaBaTeNbHbIN YyPOBEHb
BbIBOJOB | )

 Huskui

Copep)KatenbHana obnactb 0 g

d dusnueckmne cucremsi | Cpe,EI,HMl:I

J Kusble cuctembl - Bbicokuit

J Haykun o 3emne 1 BceneHHol



MpoBepum cebs

J1J71s1 mpaBUIIBHOTO OTBETA HA BOIIPOC
yyaluecs J0JDKHBL 1aTh OOBbSICHEHHE, B
KOTOPOM TOBOPHUTCSI O TOM, YTO IIBETHI HE
CMOTYT 00pa30BbIBaTh CEMEHA O€3 ONBIICHUS.
KomnereHuus, kotopasi TpeOyeTcs s
OTBETA HA 3TOT BOIIPOC, - KHAYYHOE
OOBSICHEHHUE SIBIICHUI», IOCKOJIBKY YYallIUMCS
HaJI0 IPUMEHUTD JJI1 OObSICHEHUS
COOTBETCTBYIOIIHNE €CTECTBEHHOHAYYHBIE
3HAHUS.

CoaepxkareabHas 00jacThb: JKuBbIE CHCTEMBI
KonTeker: OkpysKkaromias cpea
Ilo3HaBaTeabHbIN YpOBeHb: CpeaHui




B 3TOM 3aJaHUM yYaIIMMCS NpeaIaraeTcs nNpoaeMOHCTPUPOBATH MOHUMAHME TOTO,
KaKOM BOIPOC MCCJIEAYETCS B JAHHOM IKCIIePUMEHTE.

pisa 2015 | HBEEER 2 < >

CHHAPOM rMOENW NYENUHBIX CEMER CHHOPOM MMBENKW MYENWHBIX CEMERA
Bonpoc 2/ 5 BosgedcTEME WMWOAKNOnpUoa

Mpovumadme mevom "Bozdedcmevs uMudacnonpuda”,
PECIDADNERHBI] Cpass. Beibepumes & 8biNa0amLLILx
MEAID MPSEUNBHOE 32EEDISHUE NPE0RoREHUR.

YWyEHbIE CYMTAKT, YTO CYIWECTEYET HECKONLHKD NPHYMH rHEenn NuenwHoix cemel. OgHa us
EOSMOMHLIX NPUYKMH — HHCEKTHLKWE Nog Ha3BaHWEM WMUGAKNONpYD, ME-33 KOTopore nYéns
MOMYT NOTEPATE CNOCOGHOCTE OPHEHTHPOBATECA BHE YNBA.

ONWWHTE NPoEE0EHHBIR YYEHEIMI SKCTEPHMEHT, Yuy&Hbl2 NPOBENW 3KCNEPUMEHTI, YTOObl BEIACHUTE, NPUECGWT NN BOSOENCTENE

OONCMHUE ChRegyiyees NpegnoseHne. HKMMgaknonpuoa K rudenn cemen. B HEKOTOPbIX ¥NBAX OHW B TEYEHHE TpEX Hegenb
gofasnAany B nuugy nuyén MHCEKTUUMD. PA3HbIE YNBW NOgBEpranice BOS0ENCTBNID PaSHbIX

YuEHblE UIYYUNH BNHAHWE KOHUEHTPALMA WHCEKTMLWEE, MEMEPAEMbIX B MUKDOrPaMMaX HHCEKTULUNGE HE KMNOrpanMm

| BeiE Te | nyy (MEFEr). HEKOTOPbBIE ¥NbW COBCEM HE NOgBEpranice BOSOeNcTEND WHCEETHLMOA.

i W
Ha Hu ogHa W3 cemeild He norudna cpasy e nocne B03gedcTEMA HHCEKTHUNGE. TEM HE MEHEE, K

14-i Hegene HeKOTOPLIE ¥NbW onyCcTenw. P NETATh FKCNEpUMEHTOE OTpa®eHbl Ha

| BriGepuTe " | = = . ¥ EEW = B
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Onpepenute xapakTepucTuku sagaHma 2/5 «CuHapom rubenu nuenmnHbix cemen.
Ommemobme no 0OHOMY eapuaHmy omeema 0718 Kax<oou XapaKmepucmukKu.

KomneteHuus KoHTeKcT

J Hay4yHoe obbAcHeHMe aBneHuI  3p0posbe

J NoHnmaHue ocobeHHOCTEN d anpO,ﬂlele pecypchbl
ecTeCcTBEHHOHAaY4YHOro 0o Atoi S S
nccaenoBaHus | RPYMIOEAQECRE &

O WHTepnpeTauma AaHHbIX - OnacHocTu 1 pucku
MCMO/1b30BaHME Hay4HbIX ] CBA3b HAaYKMN U TEXHO/IOTUA
[10Ka3aTenbCTB A1 NOAYYEeHUS Mo3HaBaTeNbHbIN YyPOBEHb
BbIBOJOB | )

 Huskui

Copep)KatenbHana obnactb 0 g

d dusnueckmne cucremsi | Cpe,EI,HMl:I

J Kusble cuctembl - Bbicokuit

J Haykun o 3emne 1 BceneHHol



MpoBepum cebs

J1J1s1 BBIIIOJTHEHMS 3TOTO 3a1aHusl HAJI0 IIPUMEHUTH
KOMIIETEHIIMIO «IIOHUMAaHNEe 0COOCHHOCTEN €CTECTBEHHO-
HAy4YHOI'0 MCCJICAOBAHUA». B Ka)X10M BBINAIAIOIIEM MEHIO
e .| TIDGIUIATAIOTCS TP CIICAYIOLIMX BAPHAHTA:
.| " THOGIID ITHENHMHBIX CEMEH;

i * KOHIICHTpaIUud UMUAJAKIONPUIA B ITHUIIIE;

® HEBOCIIPUUMYMBOCTh MYEN K UMUIAKIIOTIPUITY.

CuHAPOM rUGEnK NUenuHLIX cemei CHHPOM FMBENN MYENWHBIX CEMER
B WCTBME

[IpaBHUIBLHBINA OTBET COCTOMUT B TOM, YTO YUEHBIE H3ydalIH
10 | /) | 7o BIMsIHEE KOHUEHTpauuy umugaknonpuia B nuile xHa
I rméenb NYenmHbIX CEMEN, 1 TaKol OTBET yKa3hIBaeT Ha To,

Yucno Hefens Nocne BOSAEHCTENA HHCEKTULNAA

YTO YYaIUKCS TPABUIBHO UACHTU(QUIIUPYET HE3ABUCUMBIC
Y 3aBUCUMBIC TIEPEMEHHBIC B JTAHHOM 3KCIIEPUMEHTE.

Conep:karesibHasi 00J1acTh: JKUBBIE CUCTEMBI
KonTeker: Okpyxaromias cpeaa
Ilo3HaBaTe/IbHBIH YPOBeHb: CpeaHuit



ITO0 3alaHMe MpeaNnoJiaraeT aHaaus rpaguka ¢ JaHHbIMHA 0 B3aMMOCBS3U MeKIy KOHIEHTpauen
NMPUMEHAEeMOI0 MHCEKTULIU/IA U BpEMEHeM, Yepe3 KOTOpoe MorudarT myeJuHble CeMbH.

pisa2015 . MNEEER

Cungpom raSeni N4YennHeIx cemen CHHIOPOM MMBENMN MYENWHBIX CEME
Bonpoc 3/5 BosgeWcTEME WMWOaKnonpana

Mpoyumadme mexkcm "Bosdedcmsue uMudsrknonpuda”,
DECAOND¥EHHRED crpsss. Jne omesms Ha SonMpoc
OIMMEMEME HYHHBID EE0USHM OMSEME.

YUEHBIE CUNTAHKIT, UTD CYIECTBYET HECKINEED NPUYMH TGN NUenHelx cemel. OgHa us
BOZMOMHGLIX NPUYHH — MHCEKTHLAG N0G HASBAHHEM UMUZEKNONPUE, HE-33 KOTOPOrD N4Yén.l
MOTYT NOTEPATE CNOCOGHOCTE OpHEHTUROBATLCA BHE YEA.

Kakoi 3 NpHBEEGEHHEIX HIKE BLIB0G0E YyEHbIE NPOEENH SKCNEPUMEHTEI, YTOOL BLIACHHTE, NPHEOGHT N B0SLElCTENE
COOTBETCTEYET PESYNETATAM, NOKAZAHHEIM Ha HMUZAKNoNpUga K rafenn cemed. B HEKDTOPLIX YNLAX BHH B TEYEHHE TPEX HELEND
rpagmke? gofaEnanu B nuwy nuén WHCEKTUUME,. PasHble yNbH NOQESPranict BO3AEACTENI PasHbIX

KOHUEHTPAUMI WHCEKTHLMEE, WEMERAEMbIX B MUKPOTPEMMEX WHCEKTHLHUAA HA KWNOTRaMM

() CemMbM, NOABEPrUMEcA BosagicTENN Gonbluero -
= MWK (MEFEr). HEKOTOPbIE VbW COBCEM HE NOABEPranice BONENCTENI HHCEKTULMAA.

KOMMYECTEA UMUZAKNoNpUaE, 00biYHO TMEHYT

GbicTpee.
Hu ogHa us cemeil He norndna cpasy e Nocne B030eNCTEBMA MHCEKTHLMOA. TEM HE MEHEE, K

14-il HEAlENe HEKOTOPLIE YNbK ONYCTENW. PE3yNETATH 3KCNEPUMEHTOE OTPEMEHEl HA
CEAYIOWENM rpadiuKe:

() CemeM, NogEEpruUMEcA B0ZIEHCTEHID
HMugaknonpuga, rudHyT B Tedenue 10 Hegens
nocne Bo30eACTEHA.

() BozgefcTEME UMUOAKNONEHEE B KONWYECTEE,

100%
MeHbWwew 20 MEFET He BPEOUT CeMBAM.
() CeMbi, NOOBEPTUMECA BOSAEACTEHID

HMHAAKNONPUAE, HE NPOXMBEANT onblE 14 » 5%

HEOENh. 5
=]
Ex 50% —d= [ MET/KT
=
= E —= 20 MErfEr
-
§_ o 25% de 400 MErEr
=
o
C

0% =

10 12 14 16 18 20 22

Yucno Hegenb Nocne BEOSAEHCTENA HHCEKTALMAA




Onpepenute xapakTepuctuku sagaHma 3/5 «CuHapom rubenu nuenmnHbix cemen.
Ommemobme no 0OHOMY eapuaHmy omeema 0718 Kax<oou XapaKmepucmukKu.

KomneteHuus KoHTeKcT

J Hay4yHoe obbAcHeHMe aBneHuI  3p0posbe

J NoHnmaHue ocobeHHOCTEN d anpO,ﬂlele pecypchbl
ecTeCcTBEHHOHAaY4YHOro 0o Atoi S S
nccaenoBaHus | RPYMIOEAQECRE &

O WHTepnpeTauma AaHHbIX - OnacHocTu 1 pucku
MCMO/1b30BaHME Hay4HbIX ] CBA3b HAaYKMN U TEXHO/IOTUA
[10Ka3aTenbCTB A1 NOAYYEeHUS Mo3HaBaTeNbHbIN YyPOBEHb
BbIBOJOB | )

 Huskui

Copep)KatenbHana obnactb 0 g

d dusnueckmne cucremsi | Cpe,EI,HMl:I

J Kusble cuctembl - Bbicokuit

J Haykun o 3emne 1 BceneHHol



MpoBepum cebs

DTOT BOIIPOC HAMPABJICH HA OLICHUBAHUE
KOMIIETEeHIMHU «UHTEPIIPETAINS TAHHBIX U
MCTIOJIb30BAHME HAYYHBIX JOKA3aTE€IbCTB IS
MIOJTYYE€HHUS BBIBOJIOBY.

CHHAPOM TMOENH NUENWUHLIX cEMeR CHHLPOM MMEBENM NYENMHEIX CEMERA
WCTBHE

Bonpoc3/5 Bosgy pug;

T, YTO CYWECTEYET HECKONBKD NPMYMH THEENU NYenUHbIx cemeil. OgHa uz
EO03MOMHbBIX MTPUYHH — HHCEKTHLWE N0F HA3BaHHEM WMUGAKNONPHE, W3-33 KOTOPOrO MYEnkl
MOMYT NOTEPATE CNOCOOHOCTE OPHEHTUPOBAETL

& [IpaBUIBHBIN OTBET — 3TO MEPBLIK BAPUAHT:
- «CeMbH, TIOJBEPTIINECS BO3ICHCTBUIO OOJIBIIETO
- ] KOJIMY€CTBA UMHUIAKIONPHUIA, OOBIYHO THOHYT
/ cw= | OBICTpEE». DTOT BBLIBOJ CIEAYET U3 aHAIN3a
% g 25% /._._-x » + 400 mkr/kr o
¢ LS rpa(uka, OKa3pIBAOLIETO, YTO B IIEpHOA ¢ 14-i
s e o 20-10 HeeII0 IIPOBEACHHUS SKCIIEPUMEHTA

IPOLICHT T'MOEIN MYEINMHBIX CEMEN BBIIIE IIPU
KoHIeHTpanuu nHcekTtuuaa 400 Mr/kr B
cpaBHeHUM ¢ 20 MI/KT.

CoaepxkarenbHast 00jacTb: JKuBbIE CHCTEMBI
KonTekcT: Okpyskaronias cpeaa
Ilo3HaBare/ibHbIN YypoBeHb: CpeHu



Yyalimeca AonXKHbI NPeanoXnTb rmnoTesy A1 06bACHEHMA TMbenn NYennHbIX CEMEN B KOHTPO/IbHOWM
rpynne.

pisA 2015 | HNENEN

CHHAPOM rMDENH MUENWHBLIX CEMEN CHHOPOM MMEBENH MYENWHBLX CEMER
Bonpoc 4/ 5 BosgelcTEME MMAOAKNONDWOA

Apowumadme mercm "Bozdedocmsue umudainonpuda”,

- - YUéHble CYUMTANT, YTD CYIWECTEYET HECKONBKD NPWYUH rMBEny NYenuHbx cemeid. OgHa us
PECIORCAKERHEIE CRpass. Januwume ceod GMeem Ha

BOSMOMHbBIX NPWYUH — MHCEKTHLMA, Nog HAZEBaHWEM UMUOAKNONPKHE, W3-38 KOTOpROre N4énnl

SONROC. MOMYT NOTEPATE CNOCOGHOCTE OPMEHTUPOBATECA BHE YIbBA.

MoCMOTPUTE HA PESYNETATH 20-TH HEQENE YuéHbIE NPOBENM FKCNEPUMEHTRI, YT00b BEMACHWTE, MPUEOGUT N B03geACTEHE
IKCNEPUMEHTA ONA YNBES, KOTOPBIE YUEHBIE HE MMUZEKNCNEUEa K rndent cemel. B HEKOTOPBIX YNEAX OHW B TEYEHHE TREX HEQEME
NogBeprany BosgeicTEND nMugarnonpuga (0 MerfEr). goGaenAny B nUWy nM4Yén MHCEKTHUME. PasHble yNeW NogEepranice BOSGEACTBMH PAZHBIX
UYTO 5TH PEZYNETATH TOBORAT 0 NPUYMHAX THEEMK KOHUEHT PauMi HHCEKTULNGE, WEMEPAEMbBIX B MUERDTPEMMEX MHCEKTHLMOA HE KUNOTREMM
MECCNEayEMblY CeMel? nuwgn (MEerfkr). HexKoToOpbIE YNBW COBCEM HE NOgEEpranick BO3AEHCTENI HHCEKTHLMAOA.

Hu ogHa Uz cemel He norwdna cpasy #e nocne Bo30efcTEWA HHCeKTHLMEA. TeM HE MEHee, K
14-i HEQENE HEKOTOPLIE YNEN ONYCTENW. PESYNETATH SKCNEPUMEHTOE OTPEMEHL HA
crnegyiowen rpaguke:

100%
e TS5%
=
=
=]
= .= 50% —t— 0 MEEr
(=T}
E E == 20 MmErfkr
g_ = el s 400 MErfEr
=]
-9
=

0% =

10 12 14 16 18 20 22

Yucno Hegens Nocne BOSOaeACTEXNA HHCEKTHLWOA




Yyauwimecs A0NKHbI UICMOAb30BaTb COOTBETCTBYOLWME HAayYHble 3HAHUA O BUPYCHbIX MHPEKLUAX, YTOObI
06bACHUTb ABNEHNE, ONMCAHHOE B BONPOCE, @ UMEHHO, NPUCYTCTBME YyKepoaHon HK B KneTkax nyen.
To ecTb AaHHbIM BONPOC NPOBEPSET YMEHUE U3 TPYNIMbl «HAy4YHOEe 0O bACHEHNE ABNEHUINY.

pisa 2015 | HEEEEN

CHHAPOM rHGENH NYENHHLIX CEMER ‘

Bonpoc 545

Jlne omaema Ha SoNpoc CMMEMBIME HYRHBIL S5PUSHM OMSSMa.

YuéHble NpeQNarawT gEE& GoNONHUTENEHBIE NPUYMHLEl TMEENH cemei:

= Bupyc, nopasanuwui i vineawowui nuén.
= Wyxa-napaznT, KOTOpaR OTENaguBaeT ANLE B Tenax nyén.

Kakol nz NpMESGEHHLIX HUME PESYNETATOE HCCNELOEAHHA NOGOERHMEIET NPEQNONMHEHHE, UTD
nyénel norndanT Kua-3a Bupyca?

() B yneax Gunn oGHapy=eHbl ARLE SPYTOro OpraHusma.
() B kneTkax nuén Goini 0GHapY*eHB HHCEKTHLHAH.
-::::- B kneTrax nuén Owna cdHapysena OHK, He npuHagnesxawan nuenam.

() B ynbax Goinn 0GHapysseHsl MEPTEBLIE MUYENKI.



3afaHua ANa CTapTOBOM ANATHOCTUKM eCTeCTBEHHO-HAYYHOW FPaMOTHOCTHU

ConHe4Hble naHenu (5 3apaHUN)

[poyumadime egedeHue. 3amem Haxk Mume Ha cmperky JAJIEE.

BBepeHune
Conneunble Oarapew, WM COJIHCUHBIC TIAHENH, CETOMHS BCE OONBINE HWCIOJB3YIOTCS B MHpPE I TOJYYEHUS

ANEKTPOIHEPTuH. X 4acTo MOKHO YBUIETh HA KPhIIIaxX IOMOB, OCOOEHHO B CTpaHax ¢ OOJIbIINM KOJIWYECTBOM COJIHEUHBIX JHEU
B rolly. A HEKOTOpPbI€ KPYMHbIE KOPHOPALMHU HE TOJHKO MCIOJIB3YIOT COJIHEUHbIE OaTtapeu IJisg CBOMX HYXK[, HO JAaXXe IMPOJaioT
M30BITKHU AJIEKTPOIHEPTUH, MOTYUEHHBIE TAKUM CIIOCOOOM.




CaiHeuHble NaHer

3apaHue1/5
JIrs1 omeema Ha eorpoc ommMemsme HyXX Hblll eapuaHm omeema.

Krto-TO W3 Bac, BO3MOXHO, yxKe oOCyXJial ¢ pOAUTEISIMHA, CTOMT JIA
IIOCTaBUTH Ha KPBINIE€ BAIEro JIOMa WIHA JIA9d COJHEYHHIE NAHENH UL
NIOJIy 9CHUS DIICKTPOIHEPIHH.

Ha xaxkom mpeBpamieHur (opM DSHEPruM OCHOBAaHO JielicTBHE
COJTHEUHBIX OaTapeit?

Ommembme 0OUH 8€pHbILI 8apuaHm omeema.

XUMHUYECKOM YHEPTUH B IIEKTPUUECKYIO
TerwioBoii sHEpPrUU B IEKTPUUECKYIO
CBeTOBOI PHEPTHUHU B AIIEKTPUUECKY IO

20 0 0

MexaHn4ecKkoii SHEPTAH B SIEKTPAYECKY IO
CanHeuHble NaHenu
3amHue2/5

,ﬂm omeema Ha eoripoc OrmmMembine HyXX Hbie GaplUaHITibl oimeama.
SJIGKTPOBHGPI‘IHO, NOJy9acMyIo € IIOMOINbBIO COTHCYHBIX 6aTapeI‘i, YACTO HA3KIBAIOT «IKOJIOTHYECKH YHCTOH 3Hepmei71».

HO‘IeMy JICKTPO3HEPIUIO, IOJIYUACMYIO € TIOMOUIBH COJTHCUHBIX 6aTapeI7I, HA3BIBAIOT YKOJIOTMYECKH YHCTOI?
Ommememe ece 8EPHbIE 83PLaHIMbI Omeema.

C HpH IIPOU3BOACTBE COJIHCUHBIX MaHeled He HUCIIOJIB3YOTCHA HCKOIIAEMbIC BH/Ibl TOIIMBA, TAKHUC KaK Heq)Tb, ra3 1 yroib.
C HOHY‘IGHHB DJICKTPOSHEPI'HHU OT COJIHCUHBIX 6&Tapef;1 HE COIIpOBOXIACTCS BBIIACIICHUCM BPCIHBIX BCIIIECCTB B aTMocq)epy.
C HOHY‘IGHHG IICKTPO3HEPIHH OT COJTHEUHBIX 6{:1Tap6f:1 HHO3BOJIACT 5 KOHOMHMTD 3allacChbl Hetl)TH W ra3a Ha 3eMIie.

¢ IIpuMeHeHMe COMHEUHBIX GaTapeil MO3BOISAET HOIYIHTH GOJIBINE SJTEKTPOIHEPTHH, YEM HCIIONB30BAHUE SIEKTPOCTAHIIHMA
Ha yrJIe, He()TH U ra3e.

C ComHeuHBIC JJICKTPOCTAaHIINH 3aHUMAIOT MCHBIIIHMC ITO TUTOMIATN TCPPHUTOPHUH, UCM TCIIJIOBBIC 3JICKTPOCTAHITHHA TaKOH XKe
MOIITHOCTH.



ConHe4Hble naHenu Jns 2¢hdEeKTUBHOTO  HUCIOIB30BAaHUSA  COJHEYHOM  DHEpPruu
3apaHue 3/ 5 PacTONOKEHUE COJTHEYHOU MaHEIM B CPEAHUX MIMPOTAX JOJKHO MEHSITHCS
B 3aBUCUMOCTH OT BPEMEHHU rOJ1a.

Bocriore3ylmecs meKcmomM, pacriosniox eHHbIM
cnpaea. [ omeema Ha 6orpoc  eblbebume
Hy> Hoe epemsi 200a O/l Kaxk 0020 pacrionoX eHUs!
raHesu, a 3amem obwsICHUMe Ceoe peuwieHue.

Omnpenenure, KakUM BpEMEHaM Troja, 3UMeE
WIN JIETY, COOTBETCTBYIOT MOJIOKEHHSI MTaHENMU A U
b Ha pucyHke cnpasa.

OObsicHUTE CBOE peLIEHUE.

[omoxxenne A — BBITTAJAONINI CITUCOK
ITomoxxenue b — BeITagaronMil CIIMCOK

Brimagaroniyii CiuCOK 1JIs1 KaXI0W CTPOKH:
1) 3uma
2) Jleto
OO0bgacHeHUE:

CornHeyvHble naHenu

3apgaHne 4 /5
Sanuwume ceol omeem Ha 60r1pPOoC.

[To xakuM U3MepAEMbIM MOKA3aTENSIM MOKHO OMpPEAENNTh, KakoBO Hambosee 3¢ (HEKTUBHOE MOJIOKEHUE TTAHETN B JaHHOE

BpEMs roJ1a ¥ BpeMs CyTOK?

OrtBerT:



ConHeyHble NnaHenu

3agaHue 5/ 5

Bocriors3ydmecb mekcmom, pacrioriox eHHbIM
cripaesa. 3aruwiume ceoli oImeem Ha 80r1pPOoC.

OCHOBBIBasICb HAa PHUCYHKE, PaCHOJIO)KEHHOM
crpaBa, OOBSICHUTE, MOYEMY B CPEIHUX IMIUPOTAX
3UMOM HAMHOT'O XOJIOJHEE, YEM JIETOM.

OTBerT:

11111111111111111111111111
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Ot pa3Hoil BeICOTHI mojoxkeHus: CoJHIIAa HaJl TOPU30OHTOM 3aBUCHUT HE
TOJIbKO 3P (PEKTUBHOCTh pabOThl COJHEUYHBIX OaTapeil, HO U Temmeparypa
BO3/lyXa Ha MOBEpPXHOCTH 3emiu. Ha pucyHKe MMOKa3aHbl OJIMHAKOBBIE
NyYKH COJHEYHOr'O CBETa, MaJAlolIMe MOJ Pa3HbIMHU yriaMd Ha 3eMHYIO
MOBEPXHOCTb.




AkKTnBaropbI XusHu (5 sagaHun)

AKTMBaTOpr XXU3HUN

3apaHme 1/5
Bocriorne3yldmecs meKcmoM, Pacrionox eHHbIM
cripaesa. 3arnuuwiume ceol omeem Ha 80r1poc.

Kak Ha3piBalOT B HacTosllee BpeMs «00JI€3Hb
MyTEHIECTBEHHUKOB» W  4YTO  SBIAETCS €€

OCHOBHOMW MPUYHHON?

OTtBerT:

1111111111111111111111111 = |
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Bo
3emienpoxoana Buryca bepunra ero kopabib momand B uepeay CHIbHBIX

BpeMsi  TOCJIeHEW OKCIEOUIIMM BEJIUKOrO0 MOpeIUiaBatens |
mtopmoB. CyAaHO BblHECTO Ha Oeper HeoOuTaemoro octpoBa. Komanga Obuia
BBIHY’)KJIEHA OCTAaThCSl TaM Ha 3MMOBKY. MODSIKH XWJIM B 3€MJISTHKAX, MUTAINUCH
CcyXxapsIMH, 3aCOJIEHHOW W BSIJICHOW nuiiei. X Cuiibl Tasyiv ¢ KaXXIbIM JHEM U3-3a
CUJIBHOT'O X0JIOJIa, @ Y HEKOTOPBIX €IlI€ U W3-3a MyUYUTEIbHOTO 3a00JIeBaHUsI.

VY mnocrpajaBmMX BOCHASUINCH M KPOBOTOUMIIA CIIM3UCTBIE OOOJOYKH U
NECHBI, BHIMAAANM 3yObl, OIIyIIaJiach HEBBIHOCHMMAas OO0Jb B MBIIIAX U
pacmyxImx cycraBax, MoJA Koxke jomamuck cocynbl. YUeped 10 mnHeit mocie
BbICa ki Ha ocTpoB bepuHr ymep (mexabps 1741 r.), cMepTh yHecaa U OOJIBIIYIO
9aCcTh €r0 KOMaH/IbI.

bone3np Ha3blBain «OO0JIE3HBIO IMYTEHIECTBEHHUKOB», OT HEE MOruodaio
MOPSIKOB OOJIbIlIe, YEM OT BCEX MOPCKUX CpakeHHi. E€ mpuuuHBI B Ty MOpy He

OBLIIM U3BECTHBL.E

4

o U

K 4 \\”) o



AKTNBaTOpPbI XXU3HU

3apgaHme 2/ 5

Bocriore3yldmecs  OaHHbIMU U3 mabruupl,
pacrionoX eHHol  cripaea.  3anuwiume  ceol

omeem Ha e0ripocC.

Kakne mnpoaykTel MOXHO PEKOMEHI0BATH B
MEPBYI0  OYepenb I  OPEeAyNPEexKICHUS
«00Je3HU MyTEUIECTBEHHUKOBY ?

Saruwume mpu rpooykma.
OrTBer:

11111117111111111111111111
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Tabnuna. ConepkaHrie BATAMUHOB B HEKOTOPBIX MUIIEBBIX MTPOAYKTaX

NMuweBble NpoayKThbl A B B C
(100T) (mr) (mr) (mr) | (mr)
X11e06 pkaHoM - 0,15 0,07 -
Kpyna rpeuneBas - 0,5 - -
l'oBsaanua 0,03 0,15 0,17 1,2
CBuHHHA 0,04 0,34 0,20 1,3
Ileuenn 28,0 0,37 1,61 31,6
Cynaxk 0,06 - 0,03 0,5
MoJ10KO KOpOBBE 0,12 0,05 0,17 0,01
MacJiio cJIMBOYHOE 1,2 - - 1,8
Slito 1,3 0,07 0,16 -
Kaprodenn 0,02 0,07 0,04 7,5
Kanycta cBexas 0,02 0,14 0,07 25,5
MopKOBb 7,65 0,10 0,07 4.2
Jlyk pemuatbrit 0,02 0,07 0,01 8,5
OrypIibl CBEXHUE 0,06 0,06 - 4.0
[TomMu0pHI 1.7/ 0,07 0,04 43,0
Slomoku 0,09 0,04 0,04 6,3
Bunorpan 0,02 - 0,01 2,8
KimrokBa - - - 10,2




AKTMBaTOpPbI XKU3HU

3agaHue 3/5

Bocriorb3yldmeck meKcmoMm, pacriosfiox eHHbIM
cripas. 3arnuwuume ceoli 0meem Ha 60rpoc.

[IpencraBpTe cebsi B poJid HUCCIEOOBATENs U

TIPEIIOKUTE TUTaH IKCIIEPUMEHTA,
JOKa3bIBAIOIICTO HAJIWYKE B IHIIE BEIICCTB
(BuTaMHHOB), 0€3 KOTOPBHIX HEBO3MOXKHA JKHU3Hb
JKUBOTHBIX.

K pamko onuwume rrm|aH 3KCriepumeHma u

06BSICHUME €20 B03MOX HbIl PE3yrbmam.

OTBeT:

111171111111711111111111111
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Hukonan WBaHoBuY J1yHUH,
COBETCKHI

PYCCKHH,

Bpau ©  y4€HbI, paszpaboran
2 PEKTHBHYI0O METOJHMKY OYHUCTKH IHUTATEIBHBIX
BCIECTB IS CO3JIaHUS HWCKYCCTBCHHOW JHETHI.
Eme B 1880 r. oH moka3zan, 4To Kpome OEJIKOB,
COJIEM W BOJHI,

0e3 KOTOpBbIX

KUPOB, YIJIEBOJOB, B IHIIE
cozepxarcsi 0coOble BEIIEeCTBa,
KU3Hb HEBO3MOXHa. CBOMMHM HCCIENOBAHUIMU
H. 1. Jlyaun onepenun Toneko B
1911 rony

qDYHKOM OBLI BBIJICIICH HGpBBIfI BUTaMHUH B

BpEMsI.

nonbCkuM  yu€HeiM  Kazumumpom

KpUCTATINIMYCCKOM BH/JC, a CaM TCPMUH «BUTaMHUH

H.H. Jlynun

OH TIPEJJIOKUI TOJI CITYCTH.
B cBoém H. 1. Jlynun

UCTIOJIb30BaT: 1) IBe OJTMHAKOBBIC 110 YUCIICHHOCTH TPYIIIBI 30POBBIX MBIIIEH; 2)

9KCIICPUMCHTC

HATypaJbHOE MOJIOKO; 3) OYHIICHHBIC MMHUTATEIbHBIC BCIICCTBA: OCIIKH, JKUPHI,
yrACBOIbI; 4) BOIY M MUHEPAIbHBIE COJIH.




AKTHUBaT Opbl XU3HU

3appHue4/5

Bocriorp3ylimech meKcImoM, pacriofbX eHHbIM oripaea.
JIrsi omeema Ha 60rpoc ormMembime HyX Hbill eapuaHm
omeema.

IITkonsEAKA noclie
JKCKYPCHM 3alllld B
kade, gro051 Hoobe1aTh.
B kagectBe camnara
MHOIHE B31IH TEPTYIO

MOPKOBL € KyCOYKaMH

aHaHaca H H3I0OMa. HOBap HallOMHHJI, 9TO K MOPKOBH
nojaracrtca CMCECraHa, H €€ HaA0 CaMOCTOATCILHO
IOJOXHTh B Cailar. HeKOTOPI:Ie yJamuecs HEC NOHANM,
NOYCMY TakK HaJ0 CACNATD.

IToueMy mCHIONB30BaTh MOPKOBSH B IHAINY JIYYIIE BMECTE
CO CMETAaHOW WA MaclioM?
Ommvembime OOUH 66pHBbIl 8apuaHm omeema.

p
CMerana pa3MiardacT MOpPKOBb, cHOCOOCTBYeT

BRIpaOOTKE BATaMHAHA A.

" Jdapel cMeTaHBl CHOCOOCTBYIOT BBIJICICHHIO W3

MOPKOBH COKA.

-~
'«

BuraMmpa A BcachIBacTCA B KHIICYHHAKE TOJIBKO
PacTBOPEHHEIH B XKHApPaX.

o~
.

XKnp w3 cMmeraHEl pazOHBacT BOJOKHA MOPKOBH Ha
OoJice MEIIKHE JaCTHITHL.

Ceigac OTKpPBITHI MHOTHE
BUTAMWHEL, H3y4cHA X
XUMHYECKas IIpUpoJia, pollb B
OpraHM3Me, OHM BBHIJICNICHBI B
YUCTOM BHJIC, HANAXEH WX

CHHTE3, MX MOXHO KYIIMTh W
KaK OT/C/IbHbIC BUTAMMHEL, U B
BHJIC IOJIABUTAMHAHOB.

Buramunbl nojipazzensiorcs Ha JiBe rpynmsl: BojiopactsopuMbie (C, B) n
xupopacrsopuMbie (A, D, K). Hekoropble BHATaMHHBI pa3pymalOTcsi IpH
HAarpeBaHWM, a HEKOTOphle — Her. MHOrme BWTIaMHMHBI pa3pylialoTcs NIpH
B3aMMO/ICUCTBHM ¢ KUCIOpoAoM. lIpn npuroToBieHnn €71kl HAZO 3HATHh CIIOCOOBI
WX COXPaHCHMS B IHIIE.




AKTUBaTOpbI XU3HU

3apaHue S5/ 5

Bocrioresylmecs mexkcmoM U 2paghuxoM,
pacrionoXx eHHbiMU - cripaesa. [ omserma  Ha
807IPOC OIMMEITBITE HY)XK HbIU 8apuaHm omeena.

IlodeMy mpm Bapke Kaprodens Jydine KIacTh
ChIpbIC KIYOHHM cpa3dy B KMIAIIYIO BOJY, a HE
KJaTh, IIOKa BOJa COTPCECTCA H 3aKHUIIAT BMCCTE
C KapTOIIKOH?

Ormvemsime 00UH 6EpPHBIL apuaHim ormeserma.

B xunameii Bojie HeT  KHCIOpPOJA,
pazpymaroniero BaramMmuaa C.

© Kunsmas Bojia TIPENATCTBYET Pa3BHTHIO
GOJIE3HETROPHBIX MEKPOOPTAHA3MOB.

" B yXe KMnAme# Bojie KapToNIKa CBapHTCH
OrIcTpee.

© B xpnsmel Boje KNyOHM  Jiydmie
Pa3BapHBaIOTCA.

OHOoKNaccCHUIBI BMECTE JICNANA YPOKH, IPOroJI0JANNCHh U PENIIA CBAPUTh
kapromky. Ilepen Tem, kak yncTHTh KIyOHUW, Tans HaJmNa B KacTpIOJbKY BOJY H
nocrasmia ¢¢ Ha oronb. OUYMINICHHBIC KIYOHW OHA IIOMECTHNA B YKE KHIIAIIYIO
BOJly. Kara cMoTpena 3a JielicTRuaMyA TaHM W JlymMana o TOM, 9YTO OHa JIeNaeT To-
JIPYTOMY: KNaJIeT OYMINeHHBIe KIYOHM B XONOJHYIO BOJY, KOTOpas 3areM
noziorpesaercs BMecte ¢ kaprodeneM. Ona clipocuiia y HOJ[PYTH, II0YEMY JIy4Ilie
KJIACTh KAPTOIIKY B yXe KHIAIIYI0 BOJy. B oTBeT BMecTO OOBSACHEHHWA TIO/IpyTa
3a9eM-TO TI0Kazana e rpauK, NOKa3hIBAIONMH cOJlepiKaHre KACIOpPOo/ia B BOJIE B
3aBUCHMOCTH OT TEMIIEPATYPHI BOJIHL
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v

b KK
o

FactBopumocT

Temnepatypa Bogbl (°C)



3apaHunA No ecTecTBeHHO-HAay4YHOM rPaMOTHOCTM
AOCTYMHbI B CeAYIOLLMX UCTOUYHUKAX:

MopTtan PILL (Poccuinckasa aneKTPoOHHasA LWKoAa) NGO
https://fg.resh.edu.ru/ [J]

MopTan «EanHOEe coaeprkaHme obLiero obpasoBaHMa»:
@PYHKUMOHANIbHAA FPAaMOTHOCTb

https://edsoo.ru/Funkcionalnaya gramotnost.htm Cooprmk y
OTKpbITble 3agaHma PISA Ha caitTe LieHTpa OLeHKM KayecTBa aamaHmi o o K
Vueh 5 || 'j f CLIMOHANBHA AMOTHOCTb A e

obpa3oBaHuA oyt 7 P A

http://www.centeroko.ru/pisal8/pisa2018 sl.html o s,

CeTeBOM KOMNAEKC MHGOPMALIMOHHOTO L/“j‘j;

B3aumopaenctema cybbektoB Poccnimnckom deaepaumnm B o ””“T/

npoekte « MOHUTOPUHT GOPMMPOBAHUA ) = C6opHIK N

GYHKLUMOHANbHOM FPAMOTHOCTM YYaLLLUXCA» 9TaNOHHbIX o\
e 3apaHuit )

http://skiv.instrao.ru e =

EcTecTBEHHO-Hay4yHasa rpamoTHOCTb. COOPHUK - |

3TAaNIOHHbIX 3a4aHWI. Bbinycku 1 1 2: yyeb. nocobume ans T e,

obleobpasoBaTenbHbIX opraHunsaumii / noa pea,. I. C. 52 [ s

Kosanésowu, A. 10. lNMeHTnHa. — M. ; CI16. : < g
NpoceeweHune, 2020, 2021. o e
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Cnacubo 3a BHUMaHue!

MenmuH AnekcaHop FOpbesuy, nabopamopus npo@dusbHO20

o0bpa3zosaHuAa MHcmumyma cmpameauu pa3sumus obpa308aHUSA
PAO, K. ¢p.-m. H.

Ten./dakKc: (495)-621-76-36
e-mail: centeroko@mail.ru
CaANT C OOLWMPHOMN NHPOPMaLNEN

o PISA, TIMSS u ap.: www.centeroko.ru
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