MHWHHUCTEPCTBO NPOCBEIEHUA POCCUACKOM ®EJNEPAIIIN

NMHCTUTYT CTPATEI'IN PA3BUTH S ObPA3OBAHUNA
POCCHUMICKON AKAJTEMHU OBPA3OBAHUA

Jlemoncmpayuonnslil eapuanm

JAuarnocTudyeckasi padora JJisi y4almuxcs S KJIaccoB

ECTECTBEHHOHAYYHAA I'PAMOTHOCTD

NHCTPYKIMUA nas YHAHIUXCSA

Ha Brinmonnenue paboTsl OTBOAUTCS OAUH YPOK 40 MUHYT.

B pabote gatorcsa onvcaHusi HEKOTOPBIX MPOOJIEMHBIX CUTYalMi U 3a/1aHUS
K HUM.

3amanus OyAyT pasHbIMHU. B HEKOTOPBIX M3 HUX HYKHO M3 IPEIOKEHHBIX
BAapUAHTOB BBIOPATH TOJBKO OJIMH OTBET, KOTOPHIN Bbl CYUUTAETE BEPHBIM, B IPYTHUX

— BBI6paTI> ABa WM TPpHU BCPHBIX OTBECTA. BBI6paHHI>Ie BaMH OTBCTHBI OTMCTBHTC
3HAYKOM «\/».

EcTp 3amanus, B KOTOPBIX HEOOXOAUMO JaTh CBOE OOBSICHEHHE W HAMKCAThH
ero B paMKe.

OpHu 3aaHuss MOTYT TOKa3aThCsl BaM Jierde, Apyrue — TpyaHee. B mobom
ClIy4aeT He TOPONMUTECh Cpa3y JaBaTh OTBET, a CHauaja moaymairte. Ecnu Bbl He
3HaeTe, KaK BBINIOJHUTH KaKOe-TO 3aJaHue, MPOMYCTHUTE €ro M TEepexoauTe K
cienytoniemy. Ckopee BCero, y BaC OCTaHETCS BpeMsl, YTOObI BEpHYTHCS U elIé pa3
MOMpOoOOBAaTh BHIMIOIHUTE MPOIYIIICHHBIC 33/IaHUS.

Ecnu BB XOTHTE MCIPaBUTHh CBOM OTBET, TO 3aYEPKHHUTE €r0 U 3aMUIINTE
HY>KHBIU OTBET.

Kenaem ycnexa!

MoHuTOopHHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIBHOM IPAMOTHOCTH
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Ilpouumaitme mexcm u evinonnume 3adoanusn 1-4.

Maraursl

¢ YUuTenb cKa3aja Ha ypoKe, YTO Hallla IlaHeTa 3eMJIsi — 3TO OTPOMHBIN
MarHut. [1o3TOMy MBI 1 MOXXEM TOJIb30BATHCSI KOMIIACOM, CTPEJIKa KOTOPOro —
3TO TOKE MATHHUT.

Cama Hamén goma OOBIYHBIA py4YHOM KoMmac (a HE M3 MOOWIBHOIO
TenedoHa) M YBHJEN, YTO OJAMH KOHEI[ €ro CTPEJIKH — CHHUN, a JApyrou —
KpacHblid. [IprueM CUHHI KOHEN MOKa3blBAET HA CEBEp 3EMHOrO Iapa, a
KpacHbIM — Ha IOT.

' 233"/ CeBEPHbIR
nonioc

HOXHbIV
nontoc

Hanpagenexue
BpaLieHus

Cama MOMHHWJ, YTO y BCEX MAarHUTOB €CTh JBa MArHMTHBIX IIOJIIOCA:
CCBEPHBIN U FOXKHBIN. 1 00bIUHO ceBepHBIi Moo (ero o0o3HavaT 0ykBoii N)
KpacsT CHHHM IIBETOM, a IOXHBIH moJitoc (OykBa S) —
KpacHbIM IIBETOM. 3HAUUT, M y CTPEIKH KoMIlaca
CUHUM KOHEIl — 3TO CEBEPHBIM MATHUTHBIN IOJIOC, a
KpacCHbIM KOHEI] — FOKHbII MATrHUTHBIN 1Ot0C. Eiié
Carua 3HaJ1, 4TO €cau NpUOIU3UTh 1BA MArHUTA APYT K
JIpyry Pa3HbIMM MAarHUTHBIMM TOJIFOCAMH, TO OHH
OyAyT TpUTATHBATHCS, a €Cld OJUHAKOBBIMH
MOJIFOCAMH, TO OHU OYAYT OTTaJKUBAThCS JAPYr OT

Jpyra.

5 kimace MounuTopuHr (opMUPOBaAHUS U OLleHKH (P)YHKIMOHAJbHOI IPAMOTHOCTH 2 ctp. u3 16
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3aganmue 1.

Kakoli MarHuTHbIN MOII0C 3€MJI PACIIONOKEH Ha ceBepe 3emMiun?
Bribepute npaBuIbHBIN OTBET.

1. Cesepublit
2. IOxnubIi

OOBsICHUTE CBOI BBIOOD.

¢ V3HaB, uro Calra 3aMHTEpecOBajCs MarHUTamMu, MapuHa 3ajajia eMmy
Takyto 3amadky. OHa TOJIOKHMIA TIEpel HUM J[Ba COBEPIICHHO OJMHAKOBBIX Ha
BUJI Opycouka U ckazana: «OnuH Opycoyek caenaH U3 OOBIYHOTO JKeljie3a, a
JIPYTo# — 3TO MarHuT. Kak Thl CMOXKEIIb Pa3IudIuTh, T MAarHHT, a TJIe OOBIYHOE
Kene30, ecii y TeOsS eCTh CBOM MarHuUT ¢ O0003HAYCHHBIMH MAarHUTHBIMH
MIOJIFOCAMHM ?»

3aganmue 2.

OOBsicHUTE, YTO JOJDKEH ciaenath Cara, 9To0bl ONMpeenTh, TIe Opycok
13 OOBIYHOIO KeJIe3a, a IIC MarHuT.

5 kJace MonuTopunr popmMupoBaHusi ¥ OeHKH QYHKIMOHAIBHOI rpamoTHocT 3 cTp. u3 16
Ecmecmeennonayunas epamomnocme




% Camre ymajaoch HMOCMOTPETh, Kak pabOTalOT MarHUTHbIC KpaHbl. OH
BHJIEJI, KAK TAKOM KpaH 3aXBaTbIBAET METAUINYECKUU JIOM U MEPEHOCHUT €ro B
HY’KHO€ MECTO I JaybHeuIel nepepaboTku. MarHuThl B MarHUTHBIX KpaHax
TaKue CUJIbHBIE, YTO OHU MOTYT MOJIHATH Cpa3y HECKOJIBKO TOHH Ipy3a.

4B DT BV Ro By FRORATRJHEBEY |
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Opnako Cama OOHapyXuja, YTO MArHAT KpaHa NPUTITHBAET HE BCE
MeTaJTN4ecKue mpeaMeTbl. HekoTopeie U3 HUX, Jake OUYeHb MaJIeHbKHE, TaK U
OCTAaIOTCS JISKATh B Ky4e JIOMa, CKOJIBKO OBbI K HUM HU OITyCKaJICS MarHHT.

3aganue 3.

[ToueMy MarHUTHBIN KpaH MPUTITUBAET HE BCE METAINIMYECKUE MPEAMETHI
U3 Ky4H Jioma?
BriGepute ouH OTBET.

A. HpeI[MeTBI H3 ICPCBA WIH IIACTHUKA HC IIPUTATUBAIOTCA MAarHUTOM.
b. XKeneso MNPUTATUBACTCA MAaroHuToM, a OOJBIINHCTBO APYyrux MCTalJIoOB — HECT.
B. HGKOTOPBIC MCTAJNIMYCCKUC IIPCAMCTBI OTTAJIKMBAKOTCA MAaI'HUTOM.

I'. Ouenb TOKETBIC METATTIMYCCKHE MpCaAMCTBI HC IIPUTATHBAIOTCA MAarHUTOM.

5 kJace MoHuTOpHHI (P)OPMHUPOBAHUS U OLEHKH (PYHKLIMOHAJILHOM I'PAMOTHOCTH 4 ctp. u3 16
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X/

¢ Came ynanoch n0cTaTh HaOOp MAarHWTOB, CAEJIAHHBIX W3 KaKOTO-TO
HOBOro Marepuana. Ha pucyHke Hmke 3TH MarHutbl Oosiee cBetyibie. OH
3aX0TeJl CPaBHUTH, U3 KAKOT'0 MaTepHuasia IMoydaercs 0ojiee CHIIbHBIM MarHur,
W3 HOBOTO WJIM M3 TOTO, U3 KOTOPOTrO CHACIAaHbl €r0 OObIYHBbIC MarHUThl. OHU —
YEPHOTO LIBETA.

3ananmue 4.

Kakyro mapy MarHuTHbIX OpYyCKOB €My HaJl0 BbIOpaTh JJIsi CpaBHEHUS,
9TOOBI HWCCJENAOBaTh, M3 KAKOTO MaTepuajia IOJy4yaroTcs OoJiee CHUIIbHBIC
Mar"HuThl?

BriGepure oauH OTBET.

5 kJace MoHuTOpHuHI (P)OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 5 ctp. u3 16
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Ilpouumaiime mexcm u vinonnume 3a0anus 5-8.

AkBapuym
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» Hukwura pem 3aBecTH akBapuyMHBIX peIOOK. Ho mpexie yeM moittu ¢
POIUTENSIMU B 300Mara3uH, OH CTaJl U3y4aTh, YTO JOJKHO OBITh B aKBapUyMe,
4YTOOBI PHIOKKM YYBCTBOBaIM ce0si xoporio. OH 00paTuiICs 32 COBETOM K CBOEMY
TOBApHIILy, Y KOTOPOIO YK€ HECKOJIBKO JIET JOMA OBbLIT aKBapHYM.

ToBapumi Hukuthl pacckasal, 4To B akBapuyMe s >KU3HH pPbhIOOK
JOJKHBI OBITh: TPYHT, MOJIBOJHBIE IPEIMETHI, PACTEHHS, HEKOTOPBIEC )KUBOTHbIE
(HanpuMep, KpEeBETKH, MOJUTIOCKM). Takxke Hamo moaymaTb, Kakhx pa3sMepoB
Oyaer akBapuyM. A ewmeé HAIO0 3HATh OCOOCHHOCTH JKU3HEIEATEIbHOCTH

aKBapUYMHBIX PBIOOK.

B kauecTBe rpyHTa B aKBapHMyMe€ HCIIOJb3YETCSl KPYIHBIA PEYHOU NECOK C
pa3MepoM MecyrHoK 1,5-3 MM WK rajbka ¢ pa3MepoM KaMelIKoB He OoJblie
8 MM. TimarenbHO MPOMBITHIN MPOTOYHOW BOJOM TMECOK YKIAAbIBAIOT B
akBapuyMm. M naxe mociie 3Toro B IECKE OCTaHYTCsl OPraHUYECKUE OCTATKH, a B
HUX OaKkTepUH U OJHOKJIETOYHBIE )KUBOTHBIE (mpocteiimue). [locie Toro kak B
aKBapuyMe I'PYHT 3aJIWJIM BOJIOW, OHA B IEPBBIE THU ITIOMYTHEET, a IOTOM OMSTh

CTaHET MPO3PAYHOM.

5 kJace MoHuTOpHuHI (P)OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 6 ctp. u3 16
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3aganmue 5.

Kakx Brl CUHUTACTC, IMOYEMY BOJa CHadadlla IIOMYTHCCT, a IIOTOM OIIATb

CTaHET MPO3payHOii?

BriGepure oauH OTBET.

A. B Tonmy BoAbl IOAHUMAETCS NIECOK, a [IOTOM OH OCEAAET Ha JTHO.

b. B Bome pa3MHOXKAIOTCA OJHOKJIETOYHBIE 3€JIEHBIE BOJOPOCIH, & 3aTEM
OHM CTHUBAIOT.

B. B Bozae BBIIEIAIOTCS Iy3bIPbKH KUCIOPOAA, & 3aTEM OHHU UCHAPSAIOTCA C
IIOBEPXHOCTH BOJIBI.

I'. B Boue ObICTpo pa3sMHOXKaOTCA OaKTepUU, KOTOPBIE 3aTE€M IOEAAIOTCS
OJTHOKJIETOYHBIMH KUBOTHBIMH.

3aganue 6.

HO‘-ICMy B aKBApUYMC HC IIPUMCHAIOT B Ka4CCTBC I'PYHTAa OI'OPOJHYIO

MOYBY?

BBI6epI/IT€ JIBa BCPHBIX OTBCTA U3 CIIMCKA.

A. TlouBa COAEPKUT MHOTO OPraHWYECKHUX BEUIECTB, B HUX PA3BUBAIOTCS
00JIe3HETBOPHBIC M THIJIOCTHBIC OAKTEPHUH, TPUOKH U IPYTHE OPraHU3MBI.

b. IlouBa nérkas v BCIUIBIBAET K MOBEPXHOCTU AKBAPHYMa, MO3TOMY B HEE
HEJIb3s OCAAUTh PACTEHUS.

B. Bcs nousa otpasiiena yagoOpeHUs MU, KOTOPbIE TYOUTENIBHO JACHCTBYIOT Ha
pPBIOOK aKBapuyMma.

I'. IlouBa Bcerma COACPKHUT SAOXUMHUKATHI, KOTOPBHIE YHHUYTOXAT BCE
OpTraHu3MbI B aKBApUYME.

JI. Boma craner MyTHOM OT B3BECH BEIIECTB MOYBBI, TOATOMY COJIHEYHBIC
JyqH He OYyT MPOHUKATH K PACTCHUSM.

5 kJace MoHuTOpHuHI (P)OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 7 ctp. u3 16
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3aganue /.

B akBapuyme OOHMTAOT pasIUYHBIE MPEACTABUTEIN PACTUTEIBHOTO H
KUBOTHOT'O MHUPA, a TAK)KE€ MUPA OaKTEpHIL.

[TocTpotiTe MUIEBYIO METh U3 MEPEUUCICHHBIX 00BEKTOB: OTHOKJICTOYHBIS
YKUBOTHBIE (IIPOCTEHIIINE), MAIBKU PHIOOK, OAKTEPHUH, OPTaHUYECKUE OCTATKHU.

Bnoumure HazBaHus OpraHU3MOB B HY>KHBIC OKOIIIKH.
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OJTHOKJIETOYHBIE OpraHUYECKHe
MaJIbKH TYTIITH OakTepumn
KUBOTHBIE OCTAaTKH
3aganue 8.

OG’[)SICHI/ITG, IJIs1 94CTr'0 B aKBApUYMCE HYKHBI paCTeHI/ISI?

3anuImTe CBOI OTBET B paMKe.

5 kimace MounuTopuHr (opMUPOBaAHUS U OLleHKH (P)YHKIMOHAJbHOI IPAMOTHOCTH 8 ctp. u3 16
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Ilpouumaiime mexcm u evitnonnume 3adanus 9-12.

XHUIIHbIE NITHIBI

» XUITHBIC TTHUIBI MUTAIOTCS MEIKUMH NTHIAMA W TTHIAMH CPEIHHUX
pa3MepoB, TPhI3YHAMH, 3aillaMH, PhIOaMH, JSATYIIKAMH, 3MESMH, KOIMBITHBIMU

JKUBOTHBIMHU M JAXKC XHUIMHBIMH, HAITPUMCP, JTUCUIIAMHA, PBICAMU U JPYTHUMMU.

YépHblil KOPLIYH OObIKHOBECHHAS ScTped-TeTepeBATHUK
nycrejbra

Ha dotorpadusax mokazanbl HEKOTOpPbBIE XWIIHbIE MTHUIIBL. ECIU CHIPOCHUTH,
BBIJICJIM JIM Bbl KOTJIa-HUOYJb XMIIHBIX NTHUI[ B MPUPOJAE, TO MHOTHE U3 Bac
OTBETAT, YTO «HET». XHWIIHBIX NOTUI B NPUPOJE ACUCTBUTEIBHO MaJO IO
cpaBHeHHIO ¢ apyrumu ntuniamu. Ha 3emHoM mape HacuuthiBaetcs 9 000
pa3sIMYHBIX BUIOB TMTHI, W3 HHUX K XHUIIHBIM NTHIAM TPHHAIICKUT

npubiausuTensHo 270 BuaoB, a B Poccun Becero 55 BUIOB.

5 kimace MounuTopuHr (opMUPOBaAHUS U OLleHKH (P)YHKIMOHAJbHOI IPAMOTHOCTH 9 crp. u3 16
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3aganue 9.

[ToyeMy XUWIIHBIX NTHI] B OPHUPOJE TOpa3j0 MEHbIIE MO CPaBHEHUIO C
JPYTUMH NTUIIAMU?

BriOepute oquH OTBET.

A. Y XUIHBIX NTHUI[ MEHBIIE MPOJOJDKUTEIBHOCTh XU3HHU, YeM Y JPYTHX
IITHILL.

b. XumHple 0OTULBI KpymHEE W MM HYKHO OOJNIbIIE THIH, YTOOBI
IIPOKOPMHUTHCS.

B. Ha XHUITHBIX IITHUI YCJIOBCK OoupIIe OXOTHUTCs, YCM Ha JAPYTUX IITHIIL.

['. XuiHble OTUIBI )KUBYT B 0OJiee CYpOBBIX HPHUPOAHBIX YCIOBUSX, YEM
JPYTUE TTHIIHL.

» JIng mOMMKH CBOEW JOOBIYM XUWITHBIM ITHIAM TPUXOIUTCS H3PSTHO
noTpyaAuThesi. OMHAXKIBI OBUIO MOJCYUTAHO, YTO NMPUMEPHO M3 3 THICSY aTak,
NPEANPUHATBIX PAa3HBIMU XUIIHBIMA NTULIAMH, 3aKOHYMINCH YIAYHO TOJBKO
200 artak. IlepHaThle XUIIHUKU TOMMaIM N0OBIYY (MEIKUX MTHUI) U CMOIJIH
NOAKpenuThCs. HekoTopble XUINHBIE NTUIBI MOTYT BOOOIIE HE €CTh B TCUCHHE

IIATH HECACIb U3-3a OTCYTCTBHUSA ITHUIIH.

3aganue 10.

Uem MOryT omiMYaTbCs OT APYTHUX TE€ >KUBOTHBIC, KOTOPBIX YIAETCA
MOMMAaTh XUITHBIM IITHIIAM?

3anuimTe CBOM OTBET B paMKe.

5 kmace MoHuTopHuHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIbHOM IPAMOTHOCTH 10 ctp. u3 16
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» Bbu10 BpeMsi, KOria XUIIHBIX [ITUI] MACCOBO YHHUYTOXamu. Ho Teneps oHn
3alMIIEHBl 3aKOHOM. B 3aKOHE TOBOPHTCS, YTO XHWIIHBIE NTULBI MPUHOCIT
OTPOMHYIO I0JIb3Y HE TOJIBKO IS YEIOBEKa (CEIbCKOE U JIECHOE X034HCTBO), HO
U B IIPUPOJIE.

O HeoOX0IUMOCTH COXpaHEHUS COKOJIa-calicaHa CTaJId 3aJyMbIBaThCs €IIé
BO BTOpPOIl IOJOBMHE NPOILIOTrO CTOJETHUS, KOTJAa HMX YHUCIEHHOCTb PE3KO
CHU3UJIACH.

Pa3BeneHueM 3Toro BuAa NTUILL 3aHSUIMCh MUTOMHUKYU U 300napku. OIHAKO
3TO OKa3aJIOCh HEMPOCTBIM JeJoM. M3 OTIIOKEHHBIX MLl HE BCErJa MOIJIH
BBUIYIIUTHCA NTEHIbI, TaK KaK €lE B AMIaX HEKOTOPBIE 3apOJAbIIIN MMOTHOaIu.
YacTh BbUIYNUBIIMXCS U3 UL NTEHLOB ObUIM C1a0bIMU U OOJIBHBIMHU, U HE BCE
U3 HHUX BbDKMBaidM. HekoTopeie pe3ysibTaThl pa3BEACHHS COKOJIA-caliCaHa W3

IIMTOMHHUKOB IIOKa3aHbI HA JUAarpaMMc.

16

M Kos-80 Auu,
OT/IOMEHHDIX B
Ce30H

W MonogHAaK
BCero

M MonoaHaKk
norn6no

0 T ‘ T T T ‘ T T T !
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Puc. 1. JlanHble 10 pa3BeICHUIO CallCaHa B TUTOMHUKE «AnTail PanbKoH» ¢

2003 o 2015 ron.

5 kmace MoHuTopHuHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIbHOM IPAMOTHOCTH 11 ctp. u3 16
Ecmecmeennonayunas epamomnocme



3aganmne 11.

H O w

Kakue BBIBOIBI MOXKHO C/CIaTh HA OCHOBAHWU ATOH JUArpamMMbl?

OtMeThTE TPpH BCPHLBIX BbIBOJA U3 CIIMCKA.

. B cezone 2004 r. 6bUI0 MEHBIIE BCEro AU, U3 KOTOPHIX HE BBUTYIHIUCH

IITCHITBI.
B ce3one 2004 1. 66110 60IBIIIE BCETO BELKHUBIIIETO MOJIOAHSKA.

3a 3TOT mepuo ObLT Ce30H, KOT/a MTEHIIB BOOOIIE HE TIOSIBUIIHCH.
He Obu10 HE OTHOTO C€30Ha, KOT/1a OBl HU MOTHOJIa YaCTh MOJIOTHSIKA.

He Opuio Hum OJHOro C€30Ha, Korja Obl M3 BCEX OTJIOXKECHHBIX AL
BBUIYIIMJIMCH IITCHIBI.

B GosbmMHCTBE CE30HOB KOJIMYECTBO OTIOKEHHBIX SUIl OBIJIO IPHUMEPHO
OJMHAKOBBIM.

> I/I?:y‘-IeHI/IeM IITUI 3aHUMACTCA HAyKa <«OPHHUTOJIOIH). A OAHUM U3

TJIaBHBIX MCTOAOB HCCICAOBAHUA ABJIKICTCA KOJIBLICBAHUE IITHUII. HTI/II_Iy

OTJIAaBJIMBAIOT 1 HAACBAIOT e Ha JIAIIKY KOJIBIO C YKAa3aHUCM JaTbl U MCCTA, I'IC

€C

okosplieBaA. [lorom mTuily otiyckaroT. Ha dotorpaduu mokaszaHo

KOJIbIICBAHUC IITCHIOOB COKOJIOB-CAalICaHOB, O6H21pY)KeHHI)IX Ha 30-m »sraxe

['maBHOTO KOpIryCca MOCKOBCKOT0O rocyaapCTBCHHOTO YHUBCPCUTCTA.

5 xmacc MoHMTOPHUHT (P)OPMUPOBAHUSA U OLEHKH (PYHKIIMOHAJIbHON IPAMOTHOCTH 12 ctp. u3 16
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Bapanue 12 _

Y10 MOKHO Y3HATb O KU3HU IITUI] C IIOMOIIbIO KOJIBI_[eBaHI/Iﬂ?

3anuImTe CBOM OTBET B paMKe.

Ilpouumaiime mexcm u évinonume 3adanus 13-16.

Kakasa miianera?

_@ JleticTBue (haHTACTUYECKOTO pOMaHa, HAIMCAHHOTO MOYTH CTO JIET Ha3al,
MIPOUCXOAUT HA OAHOM W3 JIEMCTBUTEIBHO CYIIECTBYIONMX IUIAHET COJHEYHOU
CHUCTeMBI. JTa IuraHeTa Haxoautcs ommke Kk ColHIy, yem 3emils, a o pa3Mepam
OHA JINIITh HEMHOT'O MEHBIIIC, UeM Hallla IJIaHeTa.

3aganue 13.

Ha kaxoit mimanere CoJIHEUHOM CUCTEMBI TPOUCXOAUT ACUCTBUE poMaHa?

Bri6epute oauH OTBET.
A. Mapc
b. Benepa
B. FOnuTtep
I'. Mepkypui

5 kmace MoHuTopHuHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIbHOM IPAMOTHOCTH 13 ctp. u3 16
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@ Tlo croxeTy poMaHa Ha STOH IUIAHETE XKHBYT CYIIECTBA, MOXOXKHE Ha
JToJed, W pacTyT 3enéHble pacTeHHus. COBpEMEHHBIE peallbHbIE JaHHBIE O
cocTaBe aTMoc(epbl ATOM IIJIaHETHI MOKAa3aHbl HA TUarpaMMe.

CocTtaB atmocdepbl NNAHETDI

Asot 3,5% Hpyroe 0,1%

Vrnexkucasii raz 96,5%

B Vriekucnblii a3 W Azor M [Ipyroe

3aganue 14.

MOFYT JIn LIGJ'IOBeKOl'IO,I[O6HI>I€ cymecTBa H 3eJIEHBIC PaCTCHUA
CyIICCTBOBATh Ha TaKoU ImiaHere?

3anummre Huxke B pamke «Morym» nin «He Morym» u o0ObsicHUTE CBOE
pELIEHNE, UCTIOJIb3Ysl JAHHBIE HA IUArpaMMe.

5 kmace MoHuTOopHHT (GOPMUPOBAHMS U OLIEHKH (PYHKINOHAJIBLHOI TPAMOTHOCTH 14 ctp. u3 16
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(@ B mame BpeMs 5Ty IUIAHETy H3Y4alOT C IOMOIIBIO ABTOMATHYECKHX
MEXIUIAHETHBIX CTaHIUI (CM. PUCYHOK).
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Korma Takoit amnmapar ciyckaeTcs Ha TOBEPXHOCTH IJIAHEThI, OH MPOXOIUT
yepes e€ armocdepy.

3aganue 15.

Moryt 11 npubOpkI, YCTAHOBJICHHBIE Ha alapare, ONpeesTh BO BpeMs
CITyCKa CJIEIYIOIIHNE XapaKTEPUCTUKU?

OTMeThbTe HUKE TE XApPAaKTCPUCTHUKH, KOTOPBIC, KaK Bbl CUHUTACTC, MOI'YT
HU3MCPATH HpI/I60pBI CIIYCKAromieroc: alirapara.

OTMmeThTe BCe BEpHBIE OTBETHI U3 CITUCKA.
A. AT™MocdepHoe 1aBieHUE
b. Temnepartypa okpyxarouen cpebl
B. Bospact 37011 niaHeTsl

I'. CocraB atmocdeps! (U3 KaKuX ra30B OHa COCTOUT)

5 kmace MoHuTopHuHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIbHOM IPAMOTHOCTH 15 ctp. u3 16
Ecmecmeennonayunas epamomnocme




& Korga k »TOi muiaHere ObLI OTHOPABJIEH OJMH U3 MEPBBIX KOCMHYECKUX
anmnaparoB, TO MPEIOJIaranoch, 4To aTMOchepHOe JaBICHUE HA MOBEPXHOCTU
maHeTbl MokeT jgocturatb 10 armocdep, a 310 B 10 pa3 Oomblie, udem
aTMoc(epHOe N1aBliecHHe Ha MoBepXHOcTH 3emiu. Ho ammapar ObLI co3faH ¢
3aracoM IMPOYHOCTH U MOT BBIAEpXaTh AaBieHue naxe B 20 armocdep. OnHako
BO BpeMsl CIlyCKa OH ObLI pa3JaBlieH Ha BBICOTE 28 KM OT MOBEPXHOCTH

IIJTAHCTHI.

3aganue 16.

Kakoit BbIBOJ 00 arMocdepe 5TOil MIaHEThl AOHKHBI OBUIM CIENaTh
y4EHbIE?

3anuImuTe CBOM OTBET B PaMKe.

5 kmace MoHuTopHuHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIbHOM IPAMOTHOCTH 16 ctp. u3 16
Ecmecmeennonayunas epamomnocme




MWHHUCTEPCTBO MPOCBEIMIEHUS POCCUHCKOM ®EJNEPALIIN

NMHCTUTYT CTPATEI'IN PA3BUTH S ObPA3OBAHUNA
POCCHUMICKON AKAJTEMHU OBPA3OBAHUA

Jlemoncmpayuonnslil eapuanm

JAuarnocTudyeckasi padora JJist yJanmuxcs / KJIaccoB

ECTECTBEHHOHAYYHAA I'PAMOTHOCTD

NHCTPYKIMUA nas YHAHIUXCSA

Ha Brinmonnenue paboTsl OTBOAUTCS OAUH YPOK 40 MUHYT.

B pabote gatorcsa onvcaHusi HEKOTOPBIX MPOOJIEMHBIX CUTYalMi U 3a/1aHUS
K HUM.

3amanus OyAyT pasHbIMHU. B HEKOTOPBIX M3 HUX HYKHO M3 IPEIOKEHHBIX
BAapUAHTOB BBIOPATH TOJBKO OJIMH OTBET, KOTOPHIN Bbl CYUUTAETE BEPHBIM, B IPYTHUX

— BBI6paTI> ABa WM TPpHU BCPHBIX OTBECTA. BBI6paHHI>Ie BaMH OTBCTHBI OTMCTBHTC
3HAYKOM «\/».

EcTp 3amanus, B KOTOPBIX HEOOXOAUMO JaTh CBOE OOBSICHEHHE W HAMKCAThH
ero B paMKe.

OpHu 3aaHuss MOTYT TOKa3aThCsl BaM Jierde, Apyrue — TpyaHee. B mobom
CJIy4aeT He TOPONMUTECh Cpa3y JaBaTh OTBET, a CHauaja nmoaymairte. Ecnu Bbl He
3HaeTe, KaK BBINIOJHUTH KaKOe-TO 3aJaHue, MPOMYCTHUTE €ro M TEepexoauTe K
cienytoniemy. Ckopee BCero, y BaC OCTaHETCS BpeMsl, YTOObI BEpHYTHCS U elIé pa3
MOMpOoOOBAaTh BHIMIOIHUTE MPOIYIIICHHBIC 33/IaHUS.

Ecnu BBl XOTHTE MCIPaBUTHh CBOM OTBET, TO 3aYEPKHHUTE €r0 U 3aIUIIHNTE
HY>KHBIU OTBET.

Kenaem ycnexa!

MoHuTOopHHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIBHOM IPAMOTHOCTH
Ecmecmeennonayunas epamommocms




Ilpouumaitme mexcm u evinonnume 3ad0anusn 1-3.

JIBIKH

% Jlenuc u AHApel yBIEKalOTCsl OETOBBIMH JIbIKaMU, HO AHIper 00bIYHO
onepexaeT /eHnca Ha quctaHiuu. [[eHUC OOBSICHAET 3TO TEM, YTO OH KpyIHEe
U TspKellee AHApEs, U MO3TOMY JIBDKHU IOJ HUM CKOJIB3ST I10 JIBDKHE XYK€, 4YeM
JBDKU IO AHJIpEEM.

Pucynok 1

3aganmue 1.

CornacHpl 4 BBl C TE€M, YTO JIBDKM IIOJ JleHHCOM IOKHBI CKOJIB3UTh
XyKe, 4eM JbDKM MOoJ AHJpEeM, MpPU YCIOBUHU, YTO CaAMH JIBDKH Yy PEOST
COBEPILIEHHO OJIMHAKOBBIE?

Bri6epure «la» nnm «Her».

H Ha
[ Her

OOBsicCHUTE CBOM BHIOOD.

% Bcé-taku pebsita pemviy MPOBEPUTh, KTO M3 HHUX Ha CBOMX JIbDKaX
CKOJIB3UT Jiyuiie. J[Jis 5Toro oHu BeIOpaiu JBa crocooa.

Cnocod 1: OHum BCTalOT mnepel OJHOW 4YepTOM Ha JABE COCEIHHUE
OJIMHAKOBBIC JIBDKHU M W30 BCEX CUJ OJWH pa3 TOJKAaroTCA mnankamu. Kto
JAJbIIE POEIET B PE3YIbTATE TOTO TOJYKA, Y TOTO U JIBDKU CKOJIB3ST JyUlIle.

Cnoco0 2: OHu npocsT cBoero apyra BaHio HEKOTOpOE BpeMsl TSAHYTh UX
10 OYEpE/IN IO JILDKHE Ha KPETKOM CTpore, Ha KaKuX OYKCUPYIOT aBTOMOOHIIH.
Koro Bane Oyzaet TsHyTh TpyaHEe, TIOJT TEM JIBDKU CKOJIB3ST XYKe.

7 kacc MoHuTOpHuHI (P)OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 2 ctp. u3 12
Ecmecmeennonayunas epamomnocmo




3aganmue 2.

Kakoii u3 crmoco6oB 0Ooiee Haﬂé}KHO IIOKaXXCT, KTO H3 pe651T Ha CBOHX
JbIXKaX CKOJIB3HUT qume?

Bri6epure «Cnioco6 1» unm «Crioco0 2».

] Cnoco6 1
] Cnoco6 2

OObsicHUTE CBOI BBIOOD.

¢ Kaxnplid, KTO KaTajcs Ha JbDKaX, 3HACT, YTO Y JIBDK MHOTJA ObIBacT
ormada. Korma JBDKHUK, Aelias OYepEAHOW Iar Ha JIBDKHE, OTTAJIKHBACTCS
HOTOH, TO JIbDKAa, BMECTO TOTO YTOOBI CKOJIB3UTH BIEPEI, MPOCKAIL3BIBACT
Ha3aj, Memas JBDKHUKY
ObICTpO OexkaTh. DTO U

CronexeHwne
ecTtb otrnava. Jlas Toro
4TOOBI YMCHBIIUTh HIIA
Torox JIa)Ke COBCEM YCTpPaHHUTH

OoTAa4y, HCIIOJIB3YIOT TakK
Ha3bIBACMYIO JBIKHYTO
Masb ACPIKaHUA. Ee
HAHOCAT Ha JIbDKY B

60-65cm
S e 00JIaCTH  MaKCUMAIILHOTO
e — "_\

PucyHnok 2

T | nporuoda, Kak Moka3aHo Ha
Y/~ ski { 180cm
| ¥4 pucyHke 3.
PucyHnok 3

3amxanue 3.

KakoBo 10JKHO OBITH IEMCTBUE Ma3u Jep KaHUs?
BriGepute ouH OTBET.

A. YMeHbllIeHHE TPEHUS MEX]y JbDKEH U CHEroM BO BpeMsi CBOOOJIHOTO
CKOJIbKEHUSI JIBKHUKA 110 JIbDKHE.

b. YBenuueHnue TpeHuss MeXIy JIbDKEH M CHEroM BO BpeMsi CBOOOJHOTO
CKOJIbKEHUSI JIBIKHUKA 110 JIBDKHE.

B. YMeHblIeHHe TpeHUsE MEX 1Y JIBDKEU U CHErOM BO BpeMsl OTTaJIKUBAaHUSA

OT JIBIKHU.
I'. YBenuueHnne TpeHUss MEXIY JIBDKEH U CHETOM BO BPEMs OTTaJIKMBAHUSA
OT JIBIKHU.
7 kacc MoHuTOpHuHI (P)OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 3crp. u3 12
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Ilpouumaitme mexcm u évinonnume 3a0anusn 4-1.

Yem nuTaroTCs pacreHus?

¢ Kcenuss mpouunTana B KHHATE O PACTCHHUAX, YTO 4YCIIOBEKA C JaBHHUX
BPEMEH HWHTEPECOBAI BONPOC O THUTAHUM PACTEHUU. YUEHBIE CTaBWIU
BCEBO3MOYKHBIC OIBITHI, IBITASICh BBISICHUTH: «YeM nmuTaroTca pacTeHus?» u «3
Yero OHU CTPOSAT CBOE Teno?» OIUH U3 TaKUX OMBITOB IMPOAEIal TOJJIaHICKUN
ecrecTBoucnbITaTelb SIH batuct Ban-I eapMouT emnté B Hayaize XVII Beka. Dtor
OITHIT ONMUCHIBAJICS TaK:

«B rnuHAHBIN ropmok ¢ 80 Kr MOYBBI MOCAAWIM CAKEHEI MBBI, ITOYBA
OblJITa HaKpbITa, YTOOBI Ha €€ IOBEPXHOCTh HE TOCTYIajlla MbUIb U JPYyTUe
YacTUllbl U3 BOo3Ayxa. B mouBy BaH-I'€IbMOHT HUYEro HE BHOCWII, TOJIBKO
pPETyISIPHO MOJIMBAJl BOAOW cakeHel MBbL. OH CTajx pacTH W 4epe3 MATh JIET
BBIPOC B JJOCTATOYHO OOJIBIIIOE JIEPEBO, Macca KOTOPOro yBEJIWUYUIIach Ha 58 K.
VYuéHblil B3BECUJI MMOYBY U BBISICHWII, YTO 32 3TH IOJbl €€ Macca YMEHBIIUIIACH
BCETO MpUMEPHO Ha 60 rpaMm».

ITocne OIMMCaHUSI
OonbIT ronnaHacKoro yqéHoro BaH Ne2iIbMOHTA OILITA B KHHUTE OBLI
‘ nocraBjaeH Bompoc: «Kak
BBI CUHMTAaETe, KaKou
BBIBOJI MOT clienarth
YYEHBIA U3 MPOBEAEHHOIO
ompITa? 3a CcuéT dero
Ca)XCHEI[ MPEBpPaTUIICS B
nepeBo?». Jlanplie 4acThb
CTpaHHMIIbl ObllIa OTOpBaHa,
n Kcenus pemmna cruenarb
BBIBOJI CaMa.

3aganmue 4.

Kaxk 6b1 BbI BMecTe ¢ KceHnel oTBeTHIIN Ha BOIIPOC:

3a c4€T uero 3a 5 JeT HACTOJIBKO YBEIMYWIACH MACcCa PACTCHUS?

OrtBeT:

7 kacc MoHuTOpHuHI (P)OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 4 ctp. u3 12
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¢ B xHure OBUI ONMCAH €IIe OJUH HM3BECTHBIA OIBIT, KOTOphId KceHus
pelmia NoBTOPUTH caMa. B 3ToM el momor mnama, moToMy 4YTO B OIBITE€ HAA0
OBLJIO HCMOJIB30BaTh JICKTPUUYECKYIO IUIUTKY W COUpT. VX OMBIT coCTOsT U3
CJIEIYIOIINX I1aroB.

Pacrenme
B TEMHOTE

1) PacTenue repanu (meaaproHuu) MOCTaBUIM B TEMHBIN
mKad 1 npoiepKaid TaM HeCKOJIbKO JHeH (3-4).

Pacrenue
HO CBETY

2) PacTenue BeICcTaBMIM Ha CBCT, 3aKPCIIMB HaA OIHOM
N3 JINCTHCB C IBYX CTOPOH IIOJIOCKY IIOTHOU 6YMaFH.

rae ObliIa OJI0CKA, OCTAJICS 3SEHBIM.

JTucrea

4) Jluct omycTUIM Ha HECKOJBKO MUHYT B TrOpsYMi 5 cnipre

CIIUPT, B pE3yJbTATE YETrO JUCT 00ECIBETHIICS, & CIIUPT
pUOOPEIT 3eJICHOBATHIN OTTEHOK.

3) Yepes CyTKH cpe3and JIMCT C TOJOCKOW Oymarw, Tucrin
B KMNATKEe
CHSUIM IIOJIOCKY M OIYCTHJIM JHMCT B KHUIIATOK Ha 2-3
MHHYTHI; IIOCJIE 3TOrO BECh JKMCT, B TOM YHCJIE U TaM,
.

Jluctea
5) Jluct mpoMbUIM B BOJIE, a 3aT€M B CTEKJISTHHOM B pacreope
Yalieyke 3aJ1MIH CJIa0bIM PacTBOPOM Hoja. ' woaa

X

6) Koraa nuct BbIHYJIM, OH UMEN TaKoi BU:

7 kacc MoHuTOpHuHI (P)OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 5 ctp. u3 12
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3aganmue 5.
B 4yem cocTout 11€716 ATOrO OIBITA?

BriGepure oauH OTBET.

A. Tlokasath, 49T0 XJOPO(DHILI, COmEpKAIIMIACS B JIMCTE, PACTBOPSETCS B
CIIUPTE.

b. Iloka3aTp, 4TO JTUCT B KUMATKE COXPAHSET 3EIEHYIO0 OKPACKY.
B. Tloka3atp, 94TO B TUCTBSIX Ha CBETY 00pa3yeTcs Kpaxmal.

I'. Tloka3atp, 9TO MO 3aKPEIUIEHHOW OYMaXKKOH JIUCT TEPSIET XIOPODHILIL.

3aganue 6.

Kakum Ob1 OBl pe3ysbTaT OIbITa, €CIM OBl JIMCT Cpe3aju cpasy Iocie
4 nueii B TEMHOM IKady M, Tak *ke 00padoTaB B BOJE U CIUPTE, MOJOXKUIU B
pactBop Hozna?

OTtBeT:

% VYV y4€HBIX-XHUMHKOB €CTh METOJIbI, C TIOMOIIBIO KOTOPBHIX OHHU MOTYT
ONpEeNeNUTh, U3 YEro coctoAT pacteHus. Oka3anoch, YTO Ha BTOPOM MECTE
MocJie BOJABI B COCTaBE PACTEHUN COAEPIKUTCS OOJIbIIIE BCEroO yriiepoa.

3ananue /.
Otkyna nomnajaaeT yriaepos B pacteHue?

Bri6epute ouH OTBET.

A. V3 nouBEbIL.
b. U3 BoamI.
B. U3 Bo3gyxa.

I'. 3 conaeuHoro caera.

7 kacc MoHuTOpHuHI (P)OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 6 cp. u3 12
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Ilpouumaitme mexcm u evinonnume 3adanus 8-11.

B meTtpo

X/

“ Ha ypoke QU3NKM YYCHHKH H3yYalu
MeXaHH4YeCKoe JBIDKeHHEe. Bo3Bpamasich 1oMoi Ha
MmeTpo, naBa japyra, Cepexxa u Aprem, CTalu
BHUMATEIIFHO HAONIONATh 3a TMacCaKUpaMH Ha
JcKajaTrope, ABMKCHUEM IOPYYHS W JICCTHHIIBL.
PeGsita He pa3 MONB30BAIMCH METPO, W ObUIH
yOeXIeHBI, YTO TIOPYICHb U JICCTHUIIA IBUKYTCS C
OJIMHAKOBOH CKOPOCTBIO, HO TYT 3aMETHJIM, YTO
IPY CITyCKE 3CKajaTopa MOPY4YEHb JBHKETCS UyTh
OBICTpEE JIECTHHUIIBI.

3aganue 8.

Kak pebsara oOHapyXWIH, YTO MOPYYEHB ABUKETCS OBICTPEE JIECTHULBI?

BriGepute ouH OoTBET.

A. CpaBHuUBas JBWKEHUE JIBYX MACCAXKUPOB, KOTOPhIE OEXKalld BHU3 1O JIEBOU
CTOPOHE JIECTHHUIIBI.

b. HaGnronas 3a maccaXupoM, KOTOPBIM CTOSJT HA JIECTHHULIE M JeprKaycs
PYKOH 3a IOPYYEHb.

B. HaGnronas 3a 1ByMs CTOSIIIMMM APYT 3a JPYroM MacCakupamMu ¢ MpaBou
CTOPOHBI JIECTHULIBI.

['. Habmronas 3a nByMs macca)xupamu, OJIMH U3 KOTOPBIX CTOSJI Ha JIECTHUIIE,
JBUXKYIIEHCS BHU3, & IPYTOW — HA JIECTHULIE, IBUKYILEHUCS BBEPX.

7 kacc MoHuTOpHuHI (P)OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 7 ctp. u3 12
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% Pebsra pemnum omnpenenuTh, HACKOJIBKO UMEHHO CKOPOCTh MOPYYHS
OTJIMYAETCSI OT CKOPOCTH JICCTHHIIBI. B pacrmopsmskeHUM y HUX Oblia pyJIeTKa |
CEeKyHJIOMep MOOMJILHOTO TenedoHa.

3aganue 9.

Onummre, Kakde W3MEPCHHS OHM JIOJDKHBI IIPOBECTH, HAXOJsICh Ha
ACKAJIATOPE, YTOOBI OMPEIENIUTh, HACKOJIBKO CKOPOCTh MOPYYHS OTIMYAETCS OT
CKOPOCTH JICCTHHIIBI.

% OuyruBmmch Ha IIaThopmMme,
pebsita cramm  0OCyXIaTh, Kak UM
ONpEACIUTh CPEIHIOI0 CKOPOCTh MOe3]a
METPO OT MOMEHTA, KOTa OH TPOTAeTCs OT
wiathopmMbl, JO TOrO MOMEHTa, KOrua
XBOCT IO€3/1a CKPOETCSI B TOHHETIE.

3agaunue 10.

OOBsicHUTE, Kak pebdsTa MOTYT HMCIHOJB30BaTh SJECKTPOHHBIC Yachl HaJ
BXO0JIOM B TOHHEJIb (CM. PUCYHOK) ISl pEIICHUs ITOU 3a1auu?

7 kacc MoHuTOpHHI (P)OPMHUPOBAHUS U OLEHKH (PYHKLIMOHAJILHOM I'PAMOTHOCTH 8 cp. u3 12
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% Korma pebsara cean B BaroH, TO YCHIBIIIAIX 10 Paauo CIEyIOIIee
npeaynpexaeHue: «YBakaeMble MacCaKUpbl, B IIENAX Ballei 0e30macHOCTH
JepKUTECh 3a TOPYYEeHb HE TOJIKO TPHU JBWKEHHU MOE€3/1a, HO M IpPH €ro
OTXOJI€ OT CTaHIIMH, a TAKXKe MPH MPUOIKEHUH K CISIYIOMIeH CTaHIIMMNY.

Aptém yneiOHyncs M ckazan Apyry: «Ecmum Obl Bce 3Hanmu 00 OgHOM
(GU3NYIEeCKOM SIBIICHHH, TO TaKOe TPEAYNPEKICHUE OBUIO COBEPIICHHO
JHULTHUM.

3aganne 11.

Kaxkoe ¢usnueckoe siBienne umen B BUILy Aprem?

BriGepute ouH OTBET.

A. Nnepnus
b. Tarorenue
B. /laBnenue

I'. Tpenue

Ilpouumaitme mexcm u gvinoinume 3adanusn 12-15.

AHA 4 eé codaka

Y Anu ecthb cobaka, KOTOpPYyIO 30BYyT MapTuH. AHS OYEHb JIOOWT
! CBOEro Ica M HWHTEpPEeCyeTcs BCEM, YTO CBS3aHO ¢ cobakamu. OnHa
npouyuTana, 4YTo, COIJIAaCHO pe3yjbTaTaM HAy4YHbIX MCCIEIOBAaHUN, BCE
COBPEMEHHBIC COOAKM MPOU3OILIA OT BOJIKOB, XOTS OOJIBIIMHCTBO COOAUBbMX
NOpOJ] BHEILITHE COBCEM HE MOX0KM Ha BoJika (pucyHok 1). Emé ona y3nana, yto
Onarosiapsi OJIOMaITHUBAHUIO U APYKO€ C YETOBEKOM Y JKUBOTHBIX M3MEHWIACH
He TOJIbKO BHemHOcTh, HO U JIHK (rensl). Hanpumep, B oTiinune OT BOJIKOB,
co0aku CrocoOHBI TepeBapuBaTh PACTUTEIBHYIO MHUILY, B TOM YHCIE XJeO,
Kairy Wik QpyKThI.

Pucynoxk 1

7 kacc MoHuTOpHHI (P)OPMHUPOBAHUS U OLEHKH (PYHKLIMOHAJILHOM I'PAMOTHOCTH 9 ctp. u3 12
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3aganue 12.

[Touemy criocoOHOCTH coOak mepeBapuBaTh PACTUTENBHYIO MUIILY SIBIISIECTCS

JUISL HUX ITPEUMYILIECTBOM B YCIIOBHSIX KU3HH C YETOBEKOM?

3anumuTe CBOM OTBET B PAMKE.

\”m AHs clpllianga 0 TOM, 9TO HEKOTOpbIe CO0AKH YMEIOT CUUTATh, M TaKHUe
I co0aku BeIcTynaroT B Iupke. OHa pemmia IpoBEpUTh, YMEET JIH
cyutatb MapTuH, HaIpuMep, MOXKET JIM OH OTIMMUTH THCIIO 2 OT 4Hca 3. I[JI;I

TOr0 OHa IMpHUAyMalla TaKOH OSKCICPHMECHT.
B3sina nBa oquMHAaKOBBIX OJIO/IIIA M MOJIOXKMJIA B
OJIHO W3 HHUX JBa OJMHAKOBBIX KyCOYKa
JIO0MMOTO JIAKOMCTBAa MapTHHa, a B JPyroe —
TPHU TOYHO TaKHX ke Kycouka. O0a Oirojia oHa
MOCTAaBHJIa Ha TI0JI HAa HEKOTOPOM PacCTOSHUHU
JIpyT OT JApyra W 3aropojujia MX KapTOHKOHM.
[locne »toro onHa mnpuBena MaptuHa U
MOCaIuIa ero nepe; KapTOHKOM, Tak 4ToObl OH
HE BUIET OJIOAIa W YTO HA HUX JIEKUT

(pucyHOK 2).

Korna dvepe3 HeckoibKO CeKyHI AHs yOpana
KapTOHKy, MapTHH MOCMOTpeN Ha OJroana, a
TIOTOM ITOJIONIEIT K TOMY OJFOAIY, TJIC JIeXan 3
KyCOYKa, U CheJl UX. YIKE MOCIE ITOr0 OH ChEl
U 2 Kyco4Ka U3 JIpyroro OJIroama.

Pucynok 2

7 xacc MoHMTOPHUHT (P)OPMUPOBAHUSA U OLEHKH (PYHKIIMOHAJIbHON IPAMOTHOCTH 10 crp. u3 12
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3aganue 13.

AHS TOBTOpHWJIA 3TOT ONBIT emi€é 4 pasza, KaxIaslki pa3 MeHss OJroana
Mectamu. M Bo Bcex mombITkax MapTuH B IEPBYIO o4epeab Opai €1y ¢ TOro
OJIrofIIa, TJIE JIeXkKanu 3 Kycouka.

Tem He MeHee AHs pelrnia, 4To MO pe3yibTaTaM 3TOr0 SKCIEPUMEHTa OHa
He MOKeT CJEeNaTh BbIBOJ, 4TO MapTuH paznuyaet uncna 2 u 3.

Kakoe npyroe BO3MOXHOE OOBSICHEHHE MOXKET OBITh Yy pe3yibTaTa
HKCIIEPUMEHTA, IPOBEIEHHOTO AHEN?

Eme pa3 BHUMATENbHO MPOYUTANTE OMUCAHUE IKCIEPUMEHTA U BBIOEPHUTE
OJIVH OTBET.

A. MaptuH cinydailHO BRIOMpaAET NEPBBIM TO OJIIO/IIE, T/I€ JEKHUT 3 KycouKa.
b. MaptuH npocto BIOUpaeT NEPBBIM TO OJIIOIIE, T/I€ JICKHUT OOIbIIE €/TbI.

B. MapTuH 1oHsi1, 4ero xAET OT Hero AHs, M PEIIni CAEIaTh €l IPUATHOE.

['. MaptuH BbIOMpAET MEPBHIM TO OIIOIE, KOTOPOE CTOUT MpaBee.

AHs pemmia TpoBecTH emié oauH JKcnepuMeHT. OHa B3sla J1Ba
W OJIMHAKOBBIX JOMTHKa xjieba M pa3pesaja OJUH U3 HUX Ha JIBE€ PABHbIC
4yacTH, a Apyroi Ha Tpu (Maptun moobut xied). /[Be yacTu oHa MOJOXKKja B
onHO Omroaune, a Tpu — B Apyroe (pucyHok 3). 3areM OHa MOBTOpUIIA
OPEeIbIIYIIUNA SKCIIEPUMEHT (KaKk Ha pPHCYHKE 2), OIATh Jesas HECKOJIbKO
MOTIBITOK U B KAKJOW MEHsIs OJIF0/II1a MECTaMH.

Pucynok 3

7 xmacc MoHuTopHuHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIbHOM IPAMOTHOCTH 11 ctp. u3 12
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3aganue 14.

Kaxkoil pe3ynbrar MoKeT okujath AHs, €CJIM OHa CUUTAET, YTo MapTuH
pearupyeT Ha oOIiee KOJMYECTBO €1bl B ONIOAIlE, a HE Ha KOJIMYECTBO
KYCOUYKOB?

BriGepute ouH OTBET.

A. MapTuH 3aCTHIHET B HEPEIIMTEILHOCTH, HE TTOHUMAs, KaKoe OJIFOMIE eMy
BBIOPATh.

b. Maprus yamie Oyner BIOHpaTh MEPBBIM TO OJIIOALE, TAE JSKUT 3 KyCOUKa.
B. MapTtus yame 6yaeT BIOMpaTh IEPBBIM TO OJIIOJILE, TIE JICKHUT 2 KyCOUKa.

['. MapTHH npuMEpHO IMOPOBHY OYAET BHIOUPATH MEPBBIM TO OJHO, TO APYroe
oJronte.

AHs Takke MpoyuTalia, 4To COOAKH HE
' pa3InyaroT KpPacHbIM M 3€JICHBIN LIBETa.
OnHako OHa pemuiaa TMPOBECTH COOCTBEHHOE
MCCJIEIOBAHUE 3TOro Bompoca. /(s Hadama oHa
B3sUla  JBa  OJMHAKOBBIX II0  pa3Mepy
IUIACTUKOBBIX CTaKaHYMKA, OJHMH KpAacHOro, a
JPYTOM 3€JIEHOTO LIBETA, KAK HA PUCYHKE 4.
[lorom oOHa TIepeBEepHyna JBa ITHUX
CTaKaHYMKa M MOCTaBWJa Ha MOJ MOOJU30CTH
apyr ot napyra. Ilpm 3TOoM 1nox KpacHbId
CTaKaHYMK OHa MOJOXKKJIA KyCOYEK JAKOMCTBA.
[Torom ona no3Bana MapTtuHa.

PucyHnok 4

3aganmue 15.

Kakne u3 cienyrommx IeHCTBUNA MOHAIOOUTCS BBINOJHUTH AHE, YTOOBI
BBISICHUTD, PA3JIMYacT JIM MapTUH KPACHBIN U 3€JICHbIN 11BETa?

Bri0OepuTe Bce Hy X HbI€ I€WCTBHS U3 CITUCKA.

A. IlogHATHh KpacHBI CTaKaHYMK U JaTh MapTHHY JJaKOMCTBO, KOTOPOE O]
HUM OBLIO.

b. I1onoXuTh TaKOMCTBO TOJILKO MOJ 3€JI€HBIN CTaKaHYUK.

o9

. IToJIOKUTE JTaKOMCTBO OJT 00a CTaKaHYMKa.

I'. TloMensAT, MECTaMU KPACHBIM U 3€JIEHBIA CTAKAHYUKH, OCTABUB JIAKOMCTBO
TOJIBKO T10J] KPACHBIM CTAKAHYUKOM.

JI. IlonHATh 3€JIeHBIN CTaKaHYUK U NIOKa3aTb MapTUHY, YTO [OJ HUM HUYETO
HET.

E. He nonoXxuth JaKOMCTBO HU o4 OAWH U3 CTAKAaHYHUKOB.
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MWHUCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJNEPAIINN

MHCTUTYT CTPATEI'MW PASBUTHS ObPA3OBAHUA
POCCHUNCKOU AKAAEMHWHU OBPA30OBAHNA

OcHOBHBIE MOAXO0AbI K OLIEHKE €CTeCTBEHHOHAYYHOW I'PAMOTHOCTH
YYaAIIMXCH OCHOBHOM IIKOJIbI

BBenenue

PesynbraTel 15-IETHUX POCCHUMCKMX NIKOJBHUKOB B MEXIYHApPOIHOM
uccinenoBannu PISA-2015 [2] cBUAETETBCTBYIOT O B CPEAHEM HEBHICOKOM YPOBHE
ecTecTBeHHOHayuHOU rpamotHOCTH (Hanee — EHI') ywammxca. Mexay tem EHI
OIpEIENSIETCS KaK OCHOBHAS LIEJb IIKOJBHOIO €CTECTBEHHOHAYYHOTI'O 00pa30BaHMs
B OOJIBIIIMHCTBE PA3BUTHIX CTPAH MUpaA [Hampumep, 7, S| u oTpaxaer crnocoOHOCTh
YEeJIOBEKA MPUMEHITh €CTECTBEHHOHAYYHbIE 3HAHUS M YMEHHUS B PEAIbHBIX
KU3HEHHBIX CHUTYyallMsX, B TOM YHCIE B CIy4asX OOCYXIEHUs OOIECTBEHHO
3HAYMMBIX BOIPOCOB, CBSI3aHHBIX C NMPAKTUYECKUMU MPUMEHEHUSMU JOCTHKEHUN
ecTecTBeHHBbIX HayK. Ho naxke Oombliie, yeM HeBBICOKOE MecTo Poccuu B pelTUHTe
CTpaH, HACTOPaKMBAET TOT (akKT, 4YTO 3TH pe3yibTaTbl HE JAEMOHCTPUPYIOT
HUKAKOTO Mporpecca Ha MPOTSKEHUU BCeX UKIOB uccaeaoBanus PISA, naunnas ¢
2000 roma [3], B OTIMYME, HANPUMEP, OT MATEMATHUYECKOW M YUTATEIIbCKOU
rpaMoTHOCTH. TakuM 00pa3oM, mepea pocCUHCKUM OOpa3oBaHMEM CTOUT 3ajaua
noBbilieHUs1 ypoBHs EHI' poccuiickux ydammxcs, a 3Ha4uT, 1 COOTBETCTBYIOLIEH
MOJICpHU3AIIMH COIEPKAHUSA U METOJ0B 00yUEeHHS B 001aCTH €CTECTBEHHOHAYYHOTO
oOpazoBanus. Heo6XoauMocCTh perieHus 3To1 3aja4i BBITEKAET TaAKKE U3 MaHCKHUX
(2018 r.) ykazoB Ilpe3unenta Poccuiickoit denepariu, COriaCHO KOTOPBIM Hala
cTpaHa K 2024 r. 10/KHA BOWTH B IECATKY BEIYIIHUX CTPAH MUPA, JINIUPYIOIIHX O

KayecTBY 00111ero o0pa3oBaHMs.

MounutopuHr ¢popMupoBaHus U OLeHKH GYHKIMOHAJIbHON TPAMOTHOCTH
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[IpoekTt cucremaTuyeckoro Mouutopunra popmuposanuss EHI', kak ogHOTO
U3 BOKHEUIIUX BHUJIOB (YHKIHMOHAJIHLHOM IPAMOTHOCTH, JOJKEH CIOCOOCTBOBATH
noBbiieHnio ypoBHA EHI' poccuiickux MIKOJIBHUKOB, a 3HAYUT, U OYAYIIETO
B3POCIIOrO HaceneHus crpanbl. [lepBblid 3Tanm npoekTa, HayaBmIniicsa B KoHLe 2018
T., TIOCBSIIEH pa3paboTke U anpodauuu 3ananuil mo oneHuBanuo EHI nus 5 u 7
KJ1accoB. BrIOOp 3THX BO3pACTHBIX KOTOPT CBSI3aH C TEM OOCTOATEIHCTBOM, UTO 5-
kiaccHuku 2019/2020 yuebHoro roga B 0oibuHCTBE cBoeM B 2024 rogy cTaHyT
15-meTHUMH  yYJammuMWCS, TPEICTABUTENbHAs BBIOOpPKAa KOTOpPHIX  Oyjaer
ydgacTtBoBaTh B PISA-2024. B cBoro ouepenb, HBIHCIIHHE 7-KIACCHUKHA IaayT
BbIOOpKY miia ydactust B PISA-2021. Ilpu stom B 2024 rony umenno EHI™ Gyner
IMPUOPUTETHBIM HAIPABIECHUEM 3TOI0 MEXIYHAPOJHOIO MCCIEIOBAHUS, MOITOMY
pesynbTathl PISA-2024 cMoryT mokasarb, HACKOJbKO 3()PEKTHBHON OKa3aiach
1eJieHanpanieHHas: mporpamma no ¢popmupoBanuto EHI, siapoM koTopoii 10MKeH
CTaTh JAHHBIN ITPOEKT.

3aaya MpoeKTa COCTOUT TaKKe B TOM, UTO pa3paOOTaHHBIC 3a/IlaHUS JOJKHBI
MPEA0CTaBUTh 00pa3libl U CO3/1aTh OCHOBY JIJIsi 0aHKa y4eOHBIX 3aJJaHUM MPAKTUKO-
OpUEHTHUPOBAHHOTO XapakTepa, KOTopble OyAyT IIMPOKO HCIOIb30BATHCS B
y4eOHOM TIpolecce KaK B KaYECTBE OLICHUBAIOIIUX, TAK U (OPMUPYIOIIHNX 33IaHUN.
DTO JOJDKHO TIPUBECTM M K TOMY, 4YTO MPAKTUKO-OPUEHTHUPOBAHHBIC,
KOMITETEHTHOCTHBIE 3aJlaHus OyIyT B ropa3no OOJbIIeH CTENEHU MPEeACTaBICHBI B
YMK ecTeCTBEHHOHAy4YHBIX IIPEAMETOB M  H3MEPUTEIBHBIX MaTepHalIax

['ocynapcTBEHHOW UTOTOBOM aTTECTALIHUH.

O01mas xapakTepuCTUKA eCTECTBEHHOHAYYHOM TPAMOTHOCTH
U 33/1aHUH 110 ee OLIECHUBAHUIO
Xapakrep 3amanui s oueHuBanuss EHI' poccuiickux ydammxcsi B paMKax
HAIIMOHAJIbHOTO MOHHUTOPHMHIA OCHOBBIBAETCA HA MaTepHaiax MEXIYHapOIHOIO
uccnenoBanusi PISA. Dtu maTepuansl BKIIOYAIOT B c€0s1 COOCTBEHHO KOHIICTIIIHIO
EHI', moznenp 3amanuii Mo ee OLIEHUBAHHUIO W 00pa3libl TakuXx 3agaHuid. CorjacHo

oIpeseneHuto, ucroibdyeMomy B PISA, ecrecTBeHHOHAay4YHAast TpPaMOTHOCTh — 3TO
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CIIOCOOHOCTh YE€JIOBEKa 3aHUMaTh AaKTUBHYIO TPaXIAHCKYI0 TO3UIHUIO IO
OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €TI0
TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UJICSIMU.

EcrecTBEHHOHAayYHO TI'pPaMOTHBIA YEJIOBEK CTPEMUTCS y4acTBOBaThb B
apryMEHTUPOBAHHOM OOCYXICHHH TPOOJIEM, OTHOCSIIMXCA K E€CTECTBEHHBIM

HayKaM U TCXHOJIOTHAM, 4YTO Tpe6yeT OT HCTO CICAYIOIIUX KOMIIETCHTHOCTCH

> HAay4YHO OOBSCHSTH SIBIICHHUS;

> IMOHUMATh OCHOBHBIC 0COOCHHOCTH €CTECTBEHHOHAYYHOTO
HCCJIEIOBAHUS;

> HHTEPIIPETUPOBATH JIAaHHBIC U UCTIOJIb30BaTh HAYYHBIE JOKA3aTEIhCTBA

AJI1 IOJTYYCHUS BBIBOJOB.

W3 mpuBeI€HHOrO BBIIIE ONPEIETIEHUS BBITEKAIOT TPEOOBAHUS K 3aIaHUSIM 110
ouenuBanuto EHI'. Onu A0mKHBI OBITH HAIPABJIEHBI HA TPOBEPKY MEPEUNCIECHHBIX
BBIIIE KOMIIETEHTHOCTEH M IIPU 3TOM OCHOBBIBAaTHCS HA PEAIBHBIX YKU3HEHHBIX
cutyauussx. IMeHHO Takue 3aJaHus, OObEIMHEHHbIE B TEMAaTHUYECKHE OJIOKH,
COCTaBJISIIOT M3MEpUTEIbHBIN HHCTpyMeHTapuil PISA. Tunuunsiii 010K 3amaHuit
BKJIFOYAET B Ce0sI ONMKUCAaHNUE PealbHOM CUTYyalluu, MIPEACTABICHHOE, KaK IPaBUIIO, B
IPOOJIEMHOM KJTIOYE, M PSIJT BOIIPOCOB-33JIlaHUi, CBA3aHHBIX C 3TOM cuTyanuei [1].
[Tpu sTOM KaXk0€ 13 3a/1laHui KJIacCU(PUIMPYETCS MO CIASAYIOLUIUM ITapaMeTpaM:

® KOMIIETEHTHOCTb, HA OLIEHUBAHUE KOTOPOW HAIIPABJIEHO 3a/1aHMUE;
® THUI €CTECTBEHHOHAYYHOTI'O 3HAHWs, 3aTParuBacMbli B 33JIaHNH;

® KOHTEKCT;

® [I03HABaTEJIbHBIM YPOBEHb (MJIM CTENEHb TPYAHOCTH) 3a/1aHHUS.

Hwke cMBICH KaKIOTO U3 ATUX MapaMeTPOB PACKPHIBACTCS MOAPOOHEE.

KomnereHuun u ymenust
Kaxnas 3 Tpex 0OCHOBHBIX KOMIIETeHIIM, cocTaBisaomux EHI', Bkitouaer B
cebs1 HaOOp KOHKPETHBIX yMEHHUH, Ha TMPOBEPKY KOTOPHIX MOXKET OBIThH

HETMOCPEJCTBEHHO HampamieHo 3agaHue. B Tabnuie 1 mpuBOAsSTCS 3TU YMEHWUS,
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PACKPLIBAIOIIHUE COLCPIKAHHC K&)K,Z[Oﬁ N3 OCHOBHBIX KOMHGTGHHI/Iﬁ, N KpaTKasd
XApaKTCPHUCTHUKA y‘le6HOFO 3aaHusd, ¢ IIOMOIIBO KOTOPOT'O MOKHO Q)OpMHpOBaTB

HJIK OLICHUBATHh COOTBCTCTBYIOICC YMCHHC.

Tabauua 1. YMenus, packpbiBaromue coaepxxanue EHI, n xapakrepucruka

3aJaHuil 10 POPMHUPOBAHUIO/OLEHKE ITUX YMEHH I

OuennBaemblie KOMIIETEHIMH, XapakrepucTuka yueOHOro 3a1anus,
yYMeHust HAINIPABJIEHHOT0 HA (POPMHPOBaHHNE/OLEHKY
YMeHust
1 KoMmnerenuusi: HayuyHoe 00bsiCHeHHe SIBJICHUI
1.1 | [IpuMEeHUTH COOTBETCTBYIOLINE [Ipemtaraercs onucanue JOCTaTOYHO
CCTCCTBCHHOHAYYHLIC 3HAHUA JIA CTaHﬂapTHOﬁ CUTyalluu, JJId 00BSICHEHUS
O0OBSACHEHHUS ABICHUS KOTOpOfI MOKHO HallpsAMYIO MCII0JIb30BATh

IIPOrpaMMHBIN MaTepHAIL.

1.2 PaCHOSHaBaTL, HCIIOJIBb30BaTh N HpezmaraeTc;I OIINCaHHUC HeCTaHﬂapTHOﬁ
CcO31aBaThb 00BACHUTENBHEIE CUTyaluuu, Jisa KOTOpOﬁ YYCHHUK HC UMECT
MOJCIIN U IMPCACTABICHHA TOTOBOI'0 OOBICHEHHUS. IL]'IS[ MMOJIYYCHH A

00BSICHCHHS OHA JIOJDKHA OBITH MpeoOpa3oBaHa (B
SIBHOM BHJI€ MJT MBICJICHHO) WJIH B THIIOBYIO
U3BECTHYIO MOJICIb WIIU B MOJICNb, B KOTOPOIA
SICHO TIPOCIICKUBAIOTCSI HY)KHBIE B3aMOCBSI3H.
BosmoxHa oOpaTHas 3a7ada: o npeacTaBIeHHON
MOJICTIN Y3HATH U OITHCATH SIBJICHHE.

1.3 | denats 1 Hay9HO 0OOCHOBHIBATH [Ipemmaraercs Ha OCHOBE TOHUMAaHUSI MEXaHU3MA
MIPOTHO3BI O MIPOTEKAHUU TIporiecca | (WM MPUYKH) SIBICHUS WIH Mpoliecca 000CHOBATh
WU SIBJICHUS JanbHelIee pa3BUTHE COOBITU.

1.4 | OOBICHATH IPUHITUTT ACUCTBUS [Ipemnaraercs 0ObSICHUTH, HA KAKMX HAYYHBIX
TEXHUYECKOTO YCTPONUCTBA UITH 3HAHUSAX OCHOBaHA pab0Ta OMUCAHHOTO
TEXHOJIOTUHU TEXHUYECKOTO yCTPOIMCTBA MU TEXHOJIOTHH.

2 KoMnereHnnusi: noHuMaHue 0CO0EHHOCTEH eCTeCTBEHHOHAYYHOI0 MCCIe0BAHUS

2.1 | Pacio3naBath 1 (hOpMyIIHPOBATH [To xpaTkOMy ONMMCAHHIO X014 UCCIICIOBAHUS WIIN
[EJIb JAHHOT'O UCCIIEIOBAHUS JIEWCTBUI UCCIIEIOBATENCH IPEAIaraeTcsi 4eTKO

chopMyIupOBaTh €TO 1IEb.

2.2 Hpe;maraTL HJIM OLICHUBATH crioco6 | ITo ommcanuio HpO6HCMLI npeajaracTcsa KpaTko
HAaY4YHOT'O UCCJICAOBAHUS JAaHHOI'O C(I)OpMyJII/IPOBaTB MNJIN OLUCHUTDH UACTO

BOIIpOCa HCCIICAOBAaHM A, HAIIPABJIICHHOTO HA €€ PCIICHUC,
W/WJIH ONKCaTh OCHOBHBIE TAIlbl TAKOTO
HCCICIOBAaHUA.
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2.3 | BeinBurath 0ObsICHUTEIIBHBIC [Ipemnaraercs He IpocTo cHopMyTUPOBATH
THIIOTE3BI U MIpeJyIaraTh Crioco0b THIIOTE3bl, OOBSACHSIONINE ONMMCAHHOE SBJICHHUE, HO
UX MPOBEPKH 1 00513aTeNbHO NPEIOKUTH BOZMOXKHBIE CIIOCOOBI

WX MIPOBEPKH.

Habop runote3 MoXeT npeanaratbCs B CaMoM
3aJlaHuy, TOTJ1a yJalluics JODKEH MPeIoKUTh
TOJIBKO CIIOCOOBI TIPOBEPKH.

2.4 | OnuceIBaTh U oueHUBATh criocoOsl, | [Ipemiaraercs oxapakTepu3oBaTh Ha3HAUYCHHUE
KOTOpBIE UCIIOJIB3YIOT yUEHBIE, TOT'0 WJIM MHOT'O JIEMEHTA UCCIIEA0BaHuUs,
9T00BI 00eCeUnTh HAEKHOCTh MOBBILIAIOLIETO HAJIEKHOCTh Pe3yiIbTaTa
JTaHHBIX ¥ JOCTOBEPHOCTD (KOHTpOJIBbHAS TPYIIa, KOHTPOJIBHBIN 00paserl,
00BsICHEHUI OoJbIas cTaTUCTHKA | 1p.). Vimu: mpearaercst

BBIOpaTh O0JIee HACKHYIO CTPATETHUIO
HCCIIEI0OBaHMs BOIIPOCA.
3 KommnereHnuusi: HHTepnpeTanusi JaHHbIX U HCIOJIb30BAHNE HAYYHBIX
JA0KAa3aTeJIbCTB /s MOJy4YeHUs] BLIBOJI0B

3.1 | AHanmu3upoBaTh, [Ipemaraercst opMynupoBaTh BBIBOJBI HA
MHTEPIPETHUPOBATH JaHHBIC U OCHOBE MHTEPIPETAIH JaHHBIX,

JIeNlaTh COOTBETCTBYIOIINE BBIBOJBI | MPEACTABICHHBIX B Pa3NUYHbIX (hopmax: rpaduku,
TaOIMIIBI, TUArpaMMbl, hoTorpaduu,
reorpaduyeckue KapThl, CIIOBECHBIN TEKCT.
JlaHHbBIE MOTYT OBITH PEICTABICHBI U B
couetanuu Gopm.

3.2 | IIpeoOpa3oBeIBaTh OJHY HOpMY [Ipennaraercs mpeodbpazoBath o1HY Hopmy
MIPEJCTAaBICHNS JAHHBIX B IPYTYIO | IPEICTaBICHUS HAYYHOH HH(OpMAINH B APYTYIO,

HaIlpuMep: CIOBECHYIO B CXEMaTHYECKHM
PUCYHOK, TaOIMUHYIO GOpMY B rpa@uK WiIn
auarpammy M T.JI.

3.3 | Pacrio3naBath JOMyLIeHUS, [Ipennaraercs BBISIBIATH U (YOPMYIHPOBATH
JI0Ka3aTeNbCTBA M PacCyKICHHS B JOMYLIEHNs, Ha KOTOPBIX CTPOUTCS TO HJIM MHOE
HAyYHBIX TEKCTaX Hay4YHOE pacCyXJeHHE, a TAKXKe XapaKTepHU30BaTh

CaMM THIbl HAYYHOTO TEKCTa: JJ0Ka3aTelbCTBO,
paccyxaeHue, A0MyIeHue.

3.4 | OnennBatTh C HAYYHOH TOYKH [Ipemnaraercs ONEHUTH ¢ HAYYHON TOYKH 3PEHUS
3pEHMSI ApTyMEHTHI U KOPPEKTHOCTb U YOS TUTENbHOCTh YTBEPXKICHUH,
JI0Ka3aTeNbCTBA U3 Pa3IMYHBIX COJIEp>KaIINXCs B PA3IMUHBIX UCTOYHHUKAX,
HCTOYHHUKOB HampuMep, HAYIHO-TIOMYJISIPHBIX TEKCTaX,

coobiennsax CMMU, BBICKa3bIBAHUSX JIFOJIEH.

JlanHyro TaOnMIly MOXXHO paccMaTpuBaTh B KaudecTBe KoaupukaTopa,

KOTOPBIN UCHIOJIB3YETCS JIsl pa3paOOTKU U OIEHKH BBITIOJIHEHUS 3aaanuii mo EHI.
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Tunbl HAYYHOT0 3HAHUSA

Kaxnmas w©3 KOMIIETEHTHOCTEH, OIICHMBAacMbIX B 3aJJaHUH, MOXKET
JIEMOHCTPUPOBATHCA Ha MaTepHrajie HAYYHOTO 3HAHUS CJICTYIOIIUX TUIIOB:
o Coaep:karesibHOE 3HAHHE, 3HAHUE HAYYHOTO COAEPMKAHMS, OTHOCAIIETOCS K
CIIeIYIONUM 00acTsIM: «Pu3ndecKkne CUCTeMbD», «KuBbie cucteMb» U «Hayku o
3emiie 1 BeceneHHoI.
o [IpouenypHoe 3HaHUe, 3HAHHWE PA3HOOOPA3HBIX METOJOB, UCIIOIB3YEMBIX IS
MOJYYECHUs HAYYHOTO 3HAHMS, A TAKXKE 3HAHHE CTAHIAPTHBIX MCCIEAO0BATEIBCKUX

IPOIIEAYD.

ConepxaTtenbHble 00J1aCTH MOKHO (POPMAJIBHO COOTHECTU C MPEIMETHBIMHU
3HaHUAMHU. Tak, «DU3NYECKHE CHUCTEMBD» — 3TO MPEUMYILIECTBEHHO MaTepHuall
buzuku u xumnd, «Kussie cucteMbl» — onosiorusi, «Hayku o 3emsie u BeenenHoin»
—reorpadusi, reosiorus, actTpoHoMus. OgHAKO C TOUKH 3pEHUS COACP KaHUs 3aJaHuUs
no EHI', ucnonszyemsie B PISA, 4acTo UMEIOT MEXIPEIMETHBIN XapaKTep.

Uto kacaetcst npoyedypHoeo 3HaHusi, TO OHO B PAaBHOW MEpEe OTHOCHUTCSI KO
BCEM €CTECTBEHHOHAYYHBIM NpPEAMETaM, YTO, B MEPBYKD OYEpElb, U MO3BOJSET
OOBEIUHSATH UX B OJ[HY IPYIIY ¥ TOBOPUTH UMEHHO O eCmeCcm8eHHOHAYYHOl, & HE O
KaKOW-TO y3KO MPEIMETHOM, TPAMOTHOCTH. B Halllell NMpakTUKe KOMIUIEKC 3HAHUM,
YMEHHM, KOMIIETEHTHOCTEM, OTHOCSAILIUXCS K TUITY MPOLEAYPHOTO 3HAHUS, IPUHSITO

00BEAUHSATH N0 PyOpUKON «MeTOo bl HAYYHOTO MO3HAHUS.

KonTekcTnl

KoHTeKkCcTOM MOXKHO Ha3BaTh TEMAaTUYECKYHO 00JIaCTh, K KOTOPOMl OTHOCHUTCS
OMMCaHHas B 3a7aHUM TpoOiemHas curyarusa. Hanpumep, B PISA stu curyanuun
TPYIIUPYIOTCS TIO CJICIYIOIIMM KOHTEKCTaM:

® 3]I0pPOBHE;

® [IPUPOJHBIE PECYPCHI;
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® OKpYy’Karolas Cpena;
® OIACHOCTH U PUCKH;

¢ CBiA3b HAYKH U TEXHOJIOTHUH.

[Ipu 3TOM KakJas U3 CUTyalluid MOYKET pacCMaTpPUBATHCA HA OJTHOM M3 TPEX
ypOBHEN: auunocmuom (CBI3aHHOM C CAMHUM YYaIllUMCS, €r0 CEMbEH, IPYy3bsIMH),
Mmecmuom/HayuonanoHom (CBSI3aHHOM C Tpo0sieMaMHM JTaHHOM MECTHOCTH HIIU
CTpaHbl) U 2no6anvhom (KOTJa paccMaTpUBAIOTCS SIBJICHHUS, NPOUCXOASILNE B
paznuyHbIX yrojkax mupa). [locMoTpum, Hanmpumep, Kak BBITJISIUT HA Pa3HBIX
YPOBHSIX CUTyalusl, OTHOCAIIASACA K KOHTEKCTY «CBSI3b HAYKH M TEXHOJIOTHI» U
CoJIep KaTeIbHOMY THITY 3HaHUS «Du3ndeckue cucteMel». Ha IMYHOCTHOM ypOBHE
OHa MOXET OBbITh CBf3aHa C pabOTOW OBITOBBIX 3JIEKTpUUYECKUX MpubopoB. Ha
MECTHOM/HallMOHAJILHOM YpPOBHE — C paboTOil BETPSHOTO 3JIEKTPOTEHEpaTopa,
UCIOJIb3yeMoro Jjsi oOecnedeHuss H3Hepruei HeOospioro mnoceneHus. Ha
IJI00AJIBHOM YPOBHE — C HCIOJB30BAaHUEM B IIEJIOM BO30OHOBISIEMBIX U HE
BO300HOBJISIEMBIX HICTOYHUKOB SHEPTUU.

KOHTEKCT — 04eHb Ba)XKHOE YCIOBHE TOTO, YTOOBI JAaHHOE y4eOHOE 3aJaHue
MO>KHO OBLJIO CUMTATh 3a/IaHUEM Ha €CTECTBEHHOHAYUYHYIO rpaMOTHOCTh. Benp EHI
(kak 1 Japyrue BUAbI (YHKIIMOHAJbHOW I'PaMOTHOCTH) Kak pa3 M IMpeArnosaraeT
CIIOCOOHOCTH MMPUMEHUTH 3HAHUS B pEaJbHOM CUTYyalluu, & HE B paQUHUPOBAHHBIX
abcTpakTHBIX ycnoBusix. Ha mocnenHee paccuuTanbl 3aaHus (3a7adu) APYroro
TUIIA.

NMeHHO Hanmuure KOHTEKCTa, B KOTOPBI MOMEIleHa Npo0JieMHasi CUTYallus,
JaeT OTBET Ha BOIPOC, 3ayeM MOXKET TMOHAAOOUThCS TO WJIA HUHOE
€CTECTBEHHOHAYYHOE 3HaHUE. 3a/laHus (3a7a4u) BHE KOHTEKCTa OCTABIISAIOT ATOT
BONPOC OTKPBITBIM, YTO JeNaeT MJii MHOTUX YYEHHKOB OECCMBICICHHBIM

IMPUITOKCHHUC YCI/IJ'II/Iﬁ K TaKUM 3aaa4aM.

Ilo3HaBaTe/IbHbIC YPOBHU
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Hna 3amanuii mo EHI' B PISA omnpenensitorcs ypoBHM MO3HABaTEIbHBIX
JEWCTBUM, KOTOPBIE [OJKEH BBINOJHUTH YYEHHMK JUISl BBIIOJHEHUS JAHHOIO
3amaHus. TpyaHOCTh JIOOOTO 3aJaHdusi — OSTO COYETaHWE €ro COOCTBEHHOU
WHTEJUICKTYaJIbHOM CIIOKHOCTU (T.€. CIIOXKHOCTU TpeOyeMbIX MBICTUTEIbHBIX
mporeayp) U o0beMa 3HaHWUN W yMEHHWH, HEOOXOAUMBIX IJII €T0 BBIMOJTHEHUSI.
BriensioTcs crneayronye no3HaBaTelibHbIe YPOBHHU:

e Huskmit
BbIMONHATE  OHOIIATOBYIO MPOLEAYPY, HampuMep, pacno3HaBaTh (DaxThl,
TEPMUHBI, TPUHIUIIBI WIA TOHATHUS, WIA HAWTH E€IUHCTBEHHYIO TOYKY,
coJieprKalyo HHPOpMaIKIo, Ha rpaduKe Wiu B TabJIUIIE.

o Cpennuii
Hcnonb30BaTh U IPUMEHSITH MOHITUIHOE 3HAHWE JIJI1 OMIMCAHUS WIN OOBSICHEHHE
SIBJICHUI, BEIOMPATh COOTBETCTBYIOIIUE MPOIEAYPHI, IPEANOIaraioue ABa mara
uiau 0oJiee, HTHTEPIPETUPOBATH WM HUCIIOIB30BaTh MPOCThIE HAOOPHI IAHHBIX B
BUJI€ TAOJUIL UK TPAPHUKOB.

e Bobicokuii
AHaJIM3UPOBATH CIOKHYIO HH(POPMALIMIO WK AaHHBIE, 000011aTh WJIK OIICHUBATh
JI0OKa3aTeIbCTBa, 0OOCHOBBIBATh, (POPMYJIUPOBATH BHIBOJbI, YUUTHIBAsI pa3HbIC
HUCTOYHUKU WHGOpMAINK, pa3pabaThiBaTh IUIAH WM TOCIEI0BATEIHHOCTD
[I1aroB, BEAYIIUX K PEIICHHUIO TPOOJIEMBI.

OnpeneneHue NO3HABATEIBHOTO YPOBHS, WJIM CTEIIEHH TPYIHOCTH, 3aJJaHUS B
COOTBETCTBHUH C STUMHU KPUTEPHUSIMHU — IMOPOI caMo 1o cede Helerkas 3afada. Yaie
BCETO MBI OIIEHUBAEM OTy TPYAHOCTb HMHTYUTHUBHO, «Ha TJIa30K», WU OHa
OTIPEJIEISIETCS] SMITMPUUYECKU, B 3aBUCUMOCTHU OT TOT0, KAKOM MPOIIEHT peOsT HA TOM

WJIM UHOM BBIOOPKE BBHITIOIHSET JAHHOE 3a/IaHUE.

Mopen 3a1aHuii 10 eCTECTBEHHOHAYYHOH rpaMoTHOCTH B popmaTte PISA
B mHaubomnee oOmieM Bume Moaeiab 3amadHus o oneake EHIT moxuo

NpcaACTaBUThL B BUAC CJ'IGI[}IIOHIGI‘/JI CXCMBbI:
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Twn 3HaHuA

OueHunBaemble CopepxarernbHble
KOMMNETEHTHOCTU obnactu
3apgaHue no
EHI Tuna
PISA
PeanbHas
cuTyaums

B o1oii Mozmenu B sBHOM BuAe He (GUIYpUpYeT TaKOW MapaMeTrp, Kak
«TO3HaBaTeNbHbIE YpPOBHW». OJHAKO HESBHO OH MPUCYTCTBYET B KaXJAOW U3
OCTAJIHBIX XapakTEPUCTUK. Beap TPYIHOCTh 3aJaHUS MOXKET 3aBHUCETh OT
CIIOXKHOCTH ONMCAHUsl CaMOW peabHOM CHUTyaluu, HEOOXOAMMOro o0bema
COJIEPKATEIbHOIO 3HAaHHWSA W TOrO, Ha KAKOM YpOBHE JOJDKHA OBITh
IPOJEMOHCTPUPOBAHA Ta WM HWHasg KOMIETEHTHOCTb. Hampumep, eciau
IpeaJiaraeTcs 1aTb HAY4YHOE OOBSICHEHUE KAaKOT0-TO SIBJIEHUS, TO, BO-TIEPBBIX, CAMO
SIBJIEHUE MOYKET OBbITh MPOILE WM CIOKHEE, a BO-BTOPBIX, OOBSICHATH €r0 MOYKHO
IIOBEPXHOCTHO, Ha KAaYE€CTBEHHOM YPOBHE WJIM, HAIpPHUMEP, C HUCIOJb30BaHUEM

MaTCMaTU4CCKOTIO allrrapara.

Oco0eHHOCTH HCITOJIL30BAHUA MOJIeJIU nccaenoBanus PISA B 3aganusax
IJISl ydamuxcs S u 7 Ki1accoB
B uccnenoBanuu PISA onenmBaercs EHI' 15-neTtHux ygamuxcs. B Poccun
OOJIbIIIast YaCTh TAKUX YUAIIMXCS — 3TO 9-KIIACCHUKY M 3HAYMTEIIHHO MEHBIIIAs YaCTh
— 10-knmaccHuKkM U enie MeHblnas — yqamuecs yupexaenuin CI10. Takum o6pazom,
mozenb 3ananuii mo EHI', ucnons3yemsix B PISA, anantupoBana MMEHHO K 3TOMU
BO3pPACTHOM TPYIIIE YYalIuXcsi U OCBOCHHBIM HMMH YYEOHBIM TIPOrpaMmam.
OueBuaHO, yTO 3a1a4ya monutopuara EHI' Ha ypoBHe 5 u 7 kjaccoB nmpeanonaraet
CBOHM AKLEHTHI Kak B camoi koHuenuuu EHI', Tak u B Xapaktepe n3MepUTEIbHbBIX

MaTCpUaIOB I10 €€ OOCHHUBAHUIO.
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Tak, Hanmpumep, NPUMEHHUTENBHO K MIAALIEMY IMOAPOCTKOBOMY BO3pacTy
nounmanre EHI' B MeHblIeH cremeHu agpecyercss K IPa)XXJaHCKOW IO3ULUU U
TOTOBHOCTU K apryMEHTUPOBAHHOMY OOCYXKJICHHIO OOIIECTBEHHO 3HAYMMBIX
€CTECTBEHHOHAYYHBIX MpoOJieM, HO 3aTO B OOJbIICH CTENEHHM — K MPUPOJHON
J0003HATEIFHOCTH W HWCCJIEAOBATEILCKMM  CKJIOHHOCTSM — YYaIllUXCS  JITOU
BO3pacTHOM rpynmbl. BMecTe ¢ Tem cam Habop koMmmeTeH i, onpeaenstonmx EHI,
OCTaETCsI HEU3MEHHBIM:

»  Hay4YHOE OObSCHEHHE SIBJICHUN;

> NOHMMAHUE  OCHOBHBIX  OCOOCHHOCTEW  €CTECTBEHHOHAYYHOTO
VCCIIEIOBAHUS;

> MHTEPOPETALNS [TAHHBIX U HUCIOJb30BAHUE HAYYHBIX JOKA3aTEIbCTB
JUIS1 TIOJTYYEHHUSI BBIBOJOB.

B yTOUHEHUMAX HYXKIAETCA CMBICI MMapamMeTpoOB, KOTOPHIMU OMMUCHIBAIOTCS
3ananud no oueHuBanuio EHI'. Oco0eHHOo 3TO 3aTparuBaeT Takue rnapamMeTpbl, Kak

THUII CCTCCTBCHHOHAYYHOI'O 3HAHUA, COACPIKATCIIbHBIC 00J1aCTH U KOHTEKCT.

THunbl HAYYHOI 0 3HAHUA U COAEPKATeIbHbIE 00/1aCTH

B nenom 1Ba OCHOBHBIX THIIa HAYYHOTO 3HAHUS — COJEPKATEIIBHOE 3HAHUE U
MPOLEIYPHOE 3HAHWUE — COXPAHSIOT CBOE 3HAuYeHWe W A8 3amanuii mo EHI,
npearaeMeix B 5 u 7 kiaccax. OnHaKo cojiepkareibHble 001acTH, Ha KOTOPbIE
ONMUPAIOTCS HU3MEPUTEIBHBIE MaTepuajbl, JOJDKHBI OTpPaXaTb COAEpKAHUE
COOTBETCTBYIOIIMX 00pa30BaTEIbHBIX MPOTPAMM U BO3MOXKHOTI'O OIBITA YUaLTUXCA.

S kaace

K xoHmy 5 «kmacca OOJNBIIMHCTBO POCCHUHCKHX —IIKOJbHUKOB U3
€CTECTBEHHOHAYYHBIX  MPOrpaMM  OCBaMBAJIM KypC  HAyaJlbHOM  ILIKOJIBI
«Oxpyxaromuii Mup» U B 5 kiacce — Ouosornto u reorpaduio. Ilpu sTom
€CTECTBEHHOHAYYHAas 4acTh MporpaMmbl «OKpyx’armuil Mup» npumepHo Ha 90%
COCTOUT U3 OMOJIOTMYECKUX M reorpapuuecKux-acTpOHOMUYECKUX 3HAHHM, a caM
00BeM 3TOM YacTU NPOrpaMmbl KpaiiHe HEOOJNbIION (B CpaBHEHUHU C JAPYTUMH

CTpaHamHu) U cocTaBisieT mpuMmepHo 40 gac/rox [3]. CranmapTHI Kypc reorpadguu
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JUTSL 5 KJ1acca TakKe Helb3sl CUUTATh MOJIHOCTHIO €CTECTBEHHOHAYYHbBIM, ITOCKOJIBKY
3HAUUTEIPHOE MECTO B HEM 3aHUMAaeT MCTOpUSl Treorpauueckux OTKPBITUM,
UMeEIolas MPEUMYIIECTBEHHO OIUCATENbHBIA XapakTep. Bmecte ¢ TeM Kypc
reorpaduu 5 Kjacca BKIIOYAET OMPeIeSIEHHbII 00beM aCTPOHOMUYECKHUX 3HAHUM, B
ocHoBHOM 0 ConHewyHoW cucteme. TakuM o0Opa3oMm, e€Ciau ONMUpaThbCs TOJIBKO Ha
collep KaHNe CTaHAAPTHON 00pa30BaTELHON MPOTpaMMbl, TO BO3MOXKHOCTH IS
pazpabotku 3amanuit no EHI kpaitne y3ku. Onum npumepHo Ha 80% Moryr
UCIIOJIb30BaTh OHMOJIOTMYECKHA W acCTPOHOMUYECKMA Marepual M Jullb B
HUYTOXKHON Mepe — pu3nUecKue U TeM 0oJiee XUMHUUECKUE 3HAHUS, a TAKKE 3HAHUS
no ¢uzudeckoit reorpadun. Hamomuum, uro B PISA-2018 3aganus no EHI" Gbuin
pacnpeneneHbl MO0 COAEpPXKATeIbHBIM  O0JIACTAM  CHEAYIOIUM  00pa3oM:
«Dusnyeckue cucreme» — 33%, «Kusbie cucrems» — 41%, «Hayku o 3emie u
Bcenennoit» — 26%.

Onnako pa3pabOTUMKHU 3aJaHUi Ui S5 Kjacca PelIMid ONepeThcsl U Ha
JpYroM, BHELIKOJIbHBIN, pecypc. Tak, pe3ynbTaThl MEKIYHAPOAHOTO UCCIIEI0BaHUS
TIMSS-2015 noka3bpIBaOT, 9TO HECMOTPS Ha OTCYTCTBUE B COACPKAaHUH MPEIMETa
«OKpyXarolmuii MHpP» OrPOMHBIX IUIACTOB €CTECTBEHHOHAYYHOTO 3HAHMS,
BBIITYCKHUKHM POCCUMCKON Ha4yaJIbHOM MIKOJBI (4 Kilacc) 3aHMMAIOT BICOKOE MECTO
B PEUTHHIE CTPAH MO €CTECTBO3HAHUIO [4]. [Ipr 3TOM OHM YCHENIHO BBITOJHSIOT
3aJlaHus, OTHOCSIIHUECS K Pa3jIMYHbIM BOMpOcaM (PU3MKH, XUMHUH, & TAKXKE IO
HEKOTOPBIM HE BXOJSIINM B IIPOrpaMMy BOTIPOCcaM OMOJIOTHH, HAIPUMED, TI0 TEME
«HACJIEACTBEHHOCTh».  VICTOUHMKOM 3THUX 3HAaHUW  OYEBHIHO  SIBJIAETCS
BHEIIIKOJBHBIM OMBIT. DTO JENaeT BO3MOXKHBIM M JIake HEOOXOJUMBIM MPHU
pa3pabotke 3aganuii mo EHI' onupaThcs Ha Bce TpU coleprKaTelibHbIe 00JIacTH,
pUYEeM PUMEPHO B TOM K€ COOTHOIICHHH, Kak 3TO caenano B PISA (cwm. Beie).
[Ipu 5TOM B OmpeaeseHny, HapuMep, BO3MOKHOTO YPOBHS (DU3UKO-XUMUYECKUX
3HaHUM 5-KJIACCHUKOB I1€71€CO000pa3HO OPUEHTHUPOBATHCS Ha TpeOOBaHMS B 00J1aCTU
bU3UKY ¥ XUMUH, TIpeabsBisieMbie B riccienoBanuu 1 IMSS s 4 knacca (¢ yaerom
B3POCJICHHS Ha OJIUH TOJ). DTOT MOAXOJ] COOTBETCTBYET TAaK)KE€ U TEM TEHJICHIIUSIM

B MIKOJBHOM CCTCCTBCHHOHAYYHOM 06pa30BaHI/II/I, KOTOPBIX MMPUACPIKHUBACTCA
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OONpIIMHCTBO  cTpaH. Tak, B  «AHamu3e  3apyOeXHBIX  CTaHJIAPTOB
€CTEeCTBEHHOHAYYHOT0 00pa3oBaHus» [6] ObLIM paccMoTpeHbl cTanaapThl 10 cTpaH,
HaXOJSIIMXCS K MOMEHTY mpoBeaeHus: 3Toro ananuza (2009-2010 rr.) B BepxHei
yacTu peiituHra no pesyiabrataMm PISA u TIMSS. O6Gnapyxuiaoch, 4To B 3THX
ctpaHax B kypce Science (EcrtectBo3HaHMe) HadaibHOW IKOJBI (1-6 KIitaccer)
OOJBITYI0 YacCTh COCTAaBISAIOT (M3MYECKUE HAYKH, TO €CTh (pu3mka W Xumus (B
CpellHEM O 3TUM cTpaHaM uyTh Ooiiee 40%), nanee Ouonorust — uyth MmeHnee 30%,
emie MeHbIne Hayku o 3emiie U Kocmoce (reorpadus u acTpoHOMUS) — IPUMEPHO
10%, ocTanbHOE — MEXIUCIUIIIIMHAPHOE COJIEpKAHUE.

Hpyrass 0COOEHHOCTh COCTOMT B TOM, 4YTO IIOCKOJIbKY OIOpa B BHUJE
€CTECTBEHHOHAYYHBIX 3HAHUI B 5 KJlacce MOKa €IIe HE BeJIMKa, TO 3aJaHusl MOT'YT B
OOJIBIICH CTETIEHH OPUEHTUPOBATHCA HA NpoyedypHsili TUT 3HAHUSA U OLICHHUBAHUE
TaKUX KOMIIETEHTHOCTEH, KaK HOHUMAaHue ocoOeHHOCmel eCcmecmeeHHOHAYYHO20
uccnedo8anuss U uHmepnpemayusi OaHHuIX OJisl NOJIY4eHUs 86160008 (pazyMeeTcs, ¢
y4€TOM BO3pPACTHBIX BO3MOXkHOcTel). Tak, 3amaHus, HampaBJCHHbIE Ha
dbopmupoBaHue u OIICHUBAaHUE KOMITIETEHTHOCTH, CBSI3aHHOMU c
€CTECTBEHHOHAYYHBIM HCCIIEOBaHUEM, COCTABIAIOT 0KkoJio 30% ot oOlIero uncia
3aJaHUIl.

B 3amanusx, oTHOCAIMXCS K NMPOUEAYPHOMY THUIYy 3HAHUM, S5-KIIACCHUKAM,
HaIrpuMmep, MpeajaraeTcs:

OOBSICHUTBH, 3aUue€M HY)XHO MHOTOKpPAaTHOE MOBTOPEHHE HSKCIIEPUMEHTa CO
CITYCKOM «BaTPYLIKI» CO CHEKHOUM TOPKH (M HEKOTOPBIX JPYTUX SKCHEPUMEHTOB B
JIPYTUX 3aTaHUSX );

MPEANOJNIOKNUTh, YTO MOXKHO Yy3HaTh C TOMOIIBID TaKOro METOo/a, Kak
KOJIbLIEBAHUE IITHII;

BBIOpaTh M3 YETHIpEX IpejJiaraéMbIX BapUaHTOB ONTHUMAJbHBIA CIIOCOO

CpaBHCHHA ABYX MAarduTOB, CACIAHHBIX W3 Pa3HbIX MaTCPpHUAJIOB.

7 kjaacc
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B 7 knacce poccuiickoii IKOJIbI B IOMOJTHEHUE K OUOJIOTUM U reorpaduu u3
€CTECTBEHHOHAYYHBIX TMpeAMEeTOB u3y4yaercs ¢usuka. I[loatomy, mnpoBoas
MoHuTOpUHT popmupoBanusi EHI™ B koHIle 7 ki1acca, MOKHO B 3HAUUTEIBHON Mepe
UCIIOJIb30BaTh MaTepuai cojepKareiabHol obnact «®Du3HUecKUe CHUCTEMBD,
OINMpasiCh Ha TeMbI Kypca ¢pu3uku 7 kjaacca. Bmecte ¢ TeM oTcyTcTBUE B 7 KIilacce
Kypca XMMHUH HE O3HAYAET, UTO TAaKHE MPEICTABICHUSA, KaK XUMHUUYECKas PEaKIus,
XUMUYECKUE TPEBPAIICHUS W MOJEKYISIPHOE CTPOEHUE BELIECTB, HE MOTYT
UCIIOJIB30BaThCAd B M3MEPUTEIIbHBIX Marepuanax. Ha Tom win MHOM ypOBHE 3TH
MPEACTABIICHUS 3aTPAaruBalOTCA B JIPYTHX €CTECTBEHHOHAYYHBIX IMpPEIMETaxX, HE
rOBOPSI O TOM, YTO y4alllhecs, KaK MPaBUIIO, BCTPEUAKOTCS C HUMU B JKU3HU. TakuMm
o0pa3oM, CTpYKTypa coliepKaTebHOro 3Hanus npu Monutopunre EHI' B 7 knacce
MOXeET OBITh NMPUMEPHO TaKOW e, Kak B ucciaegoBanuu PISA mis 15-netHux
yqarmxcs.

CooTHoLIEHUE codeporcamenvHo2o0 W NpoyedypHo20 THUIOB 3HAHUS B
3aIaHusIX )i 7 Kilacca TakyKe MOKET ObITh OJu3kuM K PISA, To ecTh cOCTaBIAThH
npumepHo 50% : 50%. IIpu 3ToM B 7 Kilacce MOSIBASETCS OOJbIIE BO3MOKHOCTEN
JUTSL pa3pabOTKH 3alaHUM MPOIIETypPHOTO TUIIA, MOCKOJIbKY UMEHHO TIPHU U3YYCHUU
(GbU3MK B SIBHOM BHJI€ CTaBUTCS 3ajadya (OPMUPOBAHUSI SKCIEPUMEHTAIBHBIX
UCCIIEIOBATENIbCKUX ~ YMEHUH.  3ajaHusi, CBSI3aHHbIE C  OCOOCHHOCTSIMU
€CTECTBEHHOHAYYHOTO MCCIIEIOBAHUS, COCTaBIAIOT 3/1ech Oosiee 40% oT ob1iero
qyciIa 3aaHni U1 7 Kiiacca.

B 3amaHusax, OTHOCAIIMXCSA K NPOLEAYPHOMY THUITY 3HAHUM, 7-KIIACCHUKAM,
HaIrpuMep, MpeajiaraeTcs:

0OBSICHUTH BBIOOp CIOCO00a, C MOMOIIBI0 KOTOPOTO MOKHO OMNPEACNIUTh, Y
KAaKOT'0 U3 JILDKHUKOB JIYUII€ CKOJIB3ST JIbIKH;

OTPENCIIUTh IeJIb OIMMCAHHOIO SKCIEPUMEHTA, MPOBEICHHOTO C JIMCTOM
pacTeHus;

clenaTh BBIBOJ M3 OMMCAHHOTO SKCIEPUMEHTA C OCBEIICHUEM HACTOJIbHOM
JaMIiol oOBbEKTa, PaCIOOKEHHOTO JIByMsl pa3HBIMU CIOCOOaMH, U CBSA3aTh ITOT

BbBIBOJ C HACTYIIJICHUCM JICTA K 3UMbI HA 3emie.
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KonTekcTsl

[lepeyeHr KOHTEKCTOB, MPEICTABICHHBIX B 3amaHusx PISA, myxmaercs B
HEKOTOPOM KOPPEKTHUPOBKE W/WIM KOMMEHTApPHUAX, YUYUTHIBAIOUIUX BO3PACTHHIE
O0COOEHHOCTH, MHTEPECHI U KU3HCHHBIN OTIBIT YYAIIUXCSA 5 U 7 KIacCOB.

5 kaace

3/1ech aKTyallbHbIE KOHTEKCTbl, K KOTOPBIM OTHOCHUTCSl ONHChIBaeMasi B
3a/IaHUU CUTYallHsl, MOTYT B MEHBIIIEH CTETIEHU OTpakaTh MParMaTUue€CKUi CMBICII
€CTECTBEHHOHAYYHOTO 3HaHMs, 3aTO OOJIbIIE YUYUTHIBATH €T0 MUPOBO33PEHUYECKOE
Mo3HaBaTelIbHOE 3HaUeHue. TakuM oOpazoM, aJis 5 Kiacca 1enecooOpa3Ho BBECTH
KOHTEKCT, KOTOPBI MOXXHO YCJIOBHO Ha3BaTh «Hay4yHas JIFOOO3HATEIbHOCTHY.
BwmecTe ¢ Tem Takas npoOiemMaTrka, Kak 3J10pOBbE, OKPY’KaroIasi Cpejia, OIacHOCTH
Y PUCKHU, HAyKa U TEXHOJIOTHH, COXPAHSIIOT CBOE 3HAUCHUE U JIJI JAHHOTO BO3pacTa.

Kak yxxe roBopusioch, KOHTEKCT 3aJaHusi MOXET TuddepeHnpoBaThCs Mo
TPEM YPOBHSM: JIMYHOMY, MECTHOMY M riaobampHOMY. B 3amanmsax PISA-2018
COOTHOIIICHHE MEXKIy dTUMHU yYPOBHSAMH ObUIO ciemyromiee: rimodanbuabii — 30%,
MecTHBIN — 60%, muaabii — 10%. OueBuaHO, YTO M 5 Kjlacca J0JIsd 3aJlaHuil C
JUYHBIM ~KOHTEKCTOM JIOJDKHA CYIIECTBEHHO YBEIWYUTBCS W I YXKe
pa3paboTaHHbBIX 3aJaHUi OHA cocTaBiigeT 0koyo 50%. D10, HapUMeEp, CIOKETHI C
KaTaHWEM Ha CHEXHOM TOpKe, OOYCTpPOMCTBOM JIOMAIIHETO aKBapuyMma,
HKCIIEPUMEHTAMHU C COOCTBEHHOM COOAKOI MO BBISICHEHUIO TOTO, Pa3jinyvaeT JId OHa
HEKOTOpBIE YKCIIA U LIBETA.

7 kJacc

Jns  ywamuxcss 7 Klacca TakXke€ AaKTyaJe€H KOHTEKCT «HAaydHas
J10003HATEILHOCTDY, HWHA4€ TOBOPS, HE BCE 3aJaHMs JOJDKHBI 3aTparuBaTh
npoOJieMbl 3JI0POBBS, PECYpPCOB, OKpYKaromien cpeabl U puckoB. OmHAKO A0S
3a/IaHUM, CBA3AHHBIX C MPAarMaTHYECKUMH KOHTEKCTaMU MOXET YBEIUYHUTHCS IO
CPaBHEHHUIO C 5 KJIACCOM.

Jloyist 3amaHuil ¢ MECTHBIM U TJI00QJIbHBIM KOHTEKCTaMH BO3pacTaeT Mo

OTHONIEHUIO K 5 KJIacCy, HO JIMYHBIN KOHTEKCT BCE K€ OOJBIIE MPEICTABIICH, YEM B
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PISA, u cocrasmsier okosio 40%. 31ech 3T0, HapUMEp, CIOKETHI, CBA3aHHBIE CO

CBOMCTBaMU CIIOPTUBHBIX MSIYCH MJIM KaTaHUEM Ha JIbDKaX.

dopmar 3a1aHUI

B nenom B 3aanusix AJist S U 7 KJIAaCCOB UCIONB3YETCS TPAAUIIMOHHBIN Ha0OP
dbopmMaToB, KOTOPBIM BO MHOTOM MOBTOpsieT popmatel PISA (cM. Tabiuity 2 HUXKE),
3a UCKJTFOYCHUEM TaK Ha3bIBAEMbBIX MHTCPAKTUBHBIX 3aJIaHU, pa3pa0d0TKa KOTOPHIX

Tpe6yeT OYCHBb CCPBC3HOT'O TCXHOJIOTHUYICCKOT'O oOecrecueHus.

Taoauua 2. HaGop ¢popMmaToB 3a1aHNil, HCII0JIb3yeMbIX B MOHUTOpUHIe EHI

dopmat 3agaHuii PISA-2018 Mounutopunr EHI'
S kiace 7 KJ1acc
C BBIOOPOM OJTHOTO
PaBUJILHOTO OTBETA,
BKJIFOYAs 30% 49% 42%
nepeTacKUBaHKe
00BEKTOB
C BBIOOPOM HECKOJIBKUX
MPABUJIBHBIX OTBETOB 40% 12% 6%
(MHOECTBEHHBIN BBIOOD)
C pa3BepHYTHIM OTBETOM 271% 39% 52%
NHTEepakTUBHBIC 3a1aHUS 3%
Htoro 100% 100% 100%

OpHako MPOIEHTHOE COOTHOIIeHUuE ¢opMaroB otiauyaetcs. [locKoibKy
3a/1a4y HAIIMOHAJILHOTO MOHUTOPHUHTA, OCOOCHHO Ha TaAKOW paHHEH CTajuu, Kak S u
7 KJacchl, HEpa3pbIBHO CBS3aHbl HE CTOJIBKO C OLEHHUBA€M, CKOJIBKO C
dbopmupoBanuem EHI', To u camMu 3agaHus JOJKHBI IEMOHCTPUPOBATH 00pa3Iibl,
KOTOpbIE MOXHO TMPOJAYKTUBHO MCIOJIb30BaTh B TEKYIIEM 0Opa30oBaTEIbHOM
npoiecce. IT0, B YaCTHOCTH, O3HAYAET, UYTO JOJKHO YBEIUYUTHCS KOJUYECTBO
3alaHui, TPeOYyIOIUX pa3BepHyTOoro oreera (cMm. Tabnuiy 2). Takue 3agaHus
MPENoJIaraloT NOCTPOCHUE PACCYXKIECHUM, KOTOPhIE HA YPOKE MOTYT UMETh (OpMy

KaK IIHCBMCHHOI'O, TadK W YCTHOI'O 6bICKA3bl6AHUAL. B cBorwo oucpcab, TaKHC
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BBICKA3bIBAHUSA CTAHOBATCA IIPCIAMCTOM O6CY}KILCHI/I$I 141 YTO‘{HeHI/IfI CO CTOPOHBI
TOBapI/IHICﬁ " y4UTCJIAA, TCM CaMbIM CHOCO6CTBy5I HC TOJIBKO JIy4llIeMYy ITIOHMMAaHHUIO

po6JieMbl, HO U (POPMHUPOBAHUIO PEUEBBIX YMEHUH.

EcrectBenHOHay4Hast rpaMOTHOCTH U PI'OC ocHOBHOTO 00111€TO
oOpa3oBaHus
[Tonsatue EHI', kak u 3agada GpopmupoBaHusi 3TOTO BHUJIa (PYHKIIMOHATILHON
TPaMOTHOCTH, aOCOJIOTHO COIJIACYIOTCSI ¢ TpeOOBaHUAMU K OOpa30BaTeIbHBIM
pesynbTatam, omnpeaeneHHsiM B ®I'OC OOO. UYtoObl yOeauThCsi B 3TOM,
JIOCTaTOYHO CPaBHUTh HA0OpP OCHOBHBIX KoMmeTeHIMH, ompenenstomux EHI, ¢
tpeboBanusiMu  OPI'OC OO0 k psay MeTanpeaMETHbIX M MPEIMETHBIX

o0Opa3oBaTeIbHBIX PE3YJIBTATOB (CM. TabIUILy 3).

Taoimua 3. Komnerenuuu EHI' u tpedoBanus ®I'OC OO0 k

o0pa3oBaTeJIbHBIM pe3yJbTaTaM

Kovmnerennuun EHI' TpedoBanusa ®I'OC OO0 k

00pa3oBaTeILHBIM pe3yJbTaTaM

1 Haquoe 00BsICHEHHE HBHCHHﬁ, BKJIIO4asd: COS,Z[aHI/IC, MNPUMCHCHUC U

NMPUMCHCHUC CCTCCTBCHHOHAYYHBIX 3HaHUH npe06pa3013aHI/Ie 3HAaKOB U CHUMBOJIOB,

11 0OBSCHEHUS SBJICHUIA; MoOJIeTIe U CXeM JUIsl pelIeHUs YUeOHbIX U
HCIIOJI30BAHUE U CO3/1aHUE MI03HABATEJIbHBIX 33]a4
O0OBSACHUTEILHBIX MOJIENICH; (MemanpeomemHulll pe3yibmam
U Jp. 006pazoeanus).

2 | [lornMaHue OCHOBHBIX OCOOCHHOCTEH OBnazneHne Hay4HbIM IOJIXOJIOM K
€CTECTBEHHOHAY4YHOTO UCCIIEI0OBaHUS, PELICHUIO Pa3IUYHbIX 33/]1a4; OBJIaJICHUE
BKJIIOYAS: YMEHHUSIMH (OPMYTUPOBATH TUIIOTE3BI

pacrio3HaBaHue U GOPMYITHPOBAHUE LIETTH | (0Owue npedmemubie pe3yivmamaol OJisl
JTAHHOT'O MCCJICIOBAHMS; npeomemuou obracmu
BBIIBIJKEHUE OOBSICHUTENBHBIX TUIIOTE3 U | « EcmecmeenHOHayuHble npeomenbl ).

MPEUIOKEHUE CITIOCOO0B MX MPOBEPKH;
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MIPEUI0KEHUE UITH OIIEHKA CIIOCO00B
HAay4YHOT'O UCCJICAOBAHUSA JaHHOI'O

BOIIpoOcCa.

[TproOpeTeHue OnbITa IPUMEHEHHUS
HAyYHBIX METOJIOB ITO3HAHUS
(npedmemHuulil pe3yibmam u3yyeHus

Guzuxu).

[TproOpeTeHue OrbITa UCIOJIb30BAHUS
Pa3IMYHBIX METOJIOB U3YYCHUS BEIICCTB
(npedmemHuulil pe3yibmam u3yyeHus

Xumuu).

[TproOpereHue onbiTa UCIOIB30BAHUS
METO0B OHOJIOTNYECKOM
HAYKU (npeomemublii pe3yibmam u3y4enus

ouonocuu).

WuTepnperanus JaHHBIX U UCIIOJIb30BAHUE
HAYYHBIX JOKa3aTEeIbCTB JIJIS MTOTYYCHUS
BBIBOJIOB, BKJTFOYAS:

aHaJIN3, UHTEPIPETAINIO TaHHBIX U
MOJTyYCHHUE COOTBETCTBYIOIIUX BHIBOJIOB;
npeoOpazoBaHKe OHON POPMBI
MIPEJICTABJICHHUS IAHHBIX B JIPYTYIO;

U Jp.

Onpenenenue NOHATUN, CO3IaHUE
0000111eHUH, YCTaHOBJICHUE aHAJIOTUH,
KJIAaCCU(UKALUS, YCTAHOBJICHUE
MIPUYNHHO-CJICICTBEHHBIX CBS3CH,
MIOCTPOCHUE JIOTHUECKUX PACCYKICHU,
YMO3aKIIOYeHUH (MHAYKTUBHBIX,
JETYKTUBHBIX W TI0 aHAJIOTHH) U
MOJTyYeHUE BBIBOJIOB (MemanpeomMemHulil

pe3yibmam 00paz0eaHus).

OreHka pe3ynbTaToOB HKCIEPUMEHTOB,
Ipe/CTaBICHNE HAyYHO 0OOCHOBAHHBIX
apryMeHTOB CBOUX JEUCTBUH (0bOwue
npeomemuule pe3yibmamaol OJisl
npeomemHou ooracmu

«Ecmecmeennonayunvle npeomemsiy).

CpaBHEHHE TIOKA3bIBAET, YTO KOMIIETEHTHOCTH, coctaBiswomue EHI, u

MoHuTOpHHT (JOPMUPOBAHUS U OLEHKU (PYHKIMOHAJIBHOI IPAMOTHOCTH

TpeOOBaHUS CTaHIapTa BIOJHE COMNIACYIOTCS APYT ¢ aApyroM, onHako B ®I'OC ans

OIpCACICHHA COOTBCTCTBYIOIIUX YMCHI/II\/’I 4acTO MCIOJB3YIOTCA APpYIruc CjiaoBa, HO
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IJIaBHOE, 3TU YMEHUS «PaCCesHbD) IO TpymnnaM MeTarnpeAMETHBIX U MPEAMETHBIX
pe3ynbTaToB, HE 00pa3ys B CTaHAApTE €IMHOIrO OJIOKA, MOKA3bIBAIOLIETO OOIIHNe
HeIM W IUJIAHUPYEMBIE PE3yIbTaThl U3YUYEHUS BCEX €CTECTBEHHOHAYYHBIX
MPEAMETOB. JTO U B LEJIOM OTPa)XaeT COBPEMEHHYIO CUTYAIMI0 B POCCHICKOM
IIKOJLHOM €CTECTBEHHOHAYYHOM o0pa3oBaHUH, XapaKTEpPU3yeMOM
Pa3pO3HEHHOCTHIO YUEOHBIX MPEIMETOB W HEMOHMMaHUEM oOuuX 3anad. B atowm,
NO-BUAMMOMY, COCTOMT OJIHA M3 NPUYMH OTCYTCTBHUS IIPOrpecca POCCUHCKUX

yuanuxcs B PISA 1o HampaBieHHIO «eCTECTBEHHOHAYYHAs! TPAMOTHOCTD.

3akiouenue

Cucremarnueckuiit MouTOopuHr (hopmupoBanus EHI' B poccuiickoil mkoe,
KOTOPBIN IUIAHUPYETCSA MPOBOAUTH HA MPOTKEHUHU psAla JIET B paMKax JaHHOTO
pOeKTa, Oy/AET JUMIIEH CMBbICIA, €CJIH B 3TOT K€ Mepuoi He OyayT IpeAnpUHSATHI
YCWIHSI, HalpaBJ€HHblE COOCTBEHHO Ha @opmuposanue EHI. Otnm ycunus
IPEINoJIaraloT Leiblii KOMIUIEKC MEp, KOTOPhIE B CIy4yae UX pealu3alnuu OyayT
O3HAa4aTh  CYHIECTBEHHYIO  MOJEPHM3AlUMI0O  MOAXOAOB B UIIKOJBHOM
€CTECTBEHHOHay4yHOM  oOpazoBanuu. Cpenu 3TUX Mep U YCHUJICHHE
€CTECTBEHHOHAYYHOW COCTABJAIOLIEN B Kypce «OKpyXarlUil MHUp» HA4aJIbHOU
IIKOJIBI, U BO3BPAILEHUE TIOJHOIIEHHOTO €CTECTBEHHOHAYYHOTO 00pa3oBaHus B 5-6
KJIaCChl, U COIJIacOBaHME OOLIMX 3a7ady €CTECTBEHHOHAYYHOro OOpa30BaHUS B
MIPENOAABAHUM OTIEIBHBIX €CTECTBEHHOHAYYHBIX NpenMeToB. Paszymeercs, 310
IIOAPA3yMEBACT U3MEHEHUs B y4eOHO-METOIUYECKUX KOMILIEKCax
€CTECTBEHHOHAYUYHBIX NPEIMETOB M METOAAX MX MNpenojaaBaHus. EcTecTBeHHBIE
HAayKHd, OCOOEHHO B COBPEMEHHYIO HWH()POPMALMOHHYIO JIOXY, JIOJKHBI
MPENnoJIaBaThCsl HE Kak OTPOMHBIM HA0Op CBENCHUM, MpEAHA3HAYCHHBIN IS
3allOMHMHAaHUs, a Kak JEUCTBEHHBIM WMHCTPYMEHT II03HaHHUs Mupa. B sToM
WHCTPYMEHTE HAy4YHbIE 3HAHMS, METOAbl HCCIEIOBAHHUS W 3aMHTEPECOBAHHAs
ITO3ULIMSA yYaIIEeTroCs UMEIOT PAaBHOE 3HAYEHHUE, 4 3TO O3HAYAET, YTO OPUEHTALMS Ha
ype3MEepHbId 00bEeM 3HAHUM, SKOOBI MPOAMKTOBAHHBIM MpOrpaMMoi, Oyaer

HEN30eKHO YHIEMJIATh ABC JPYTIUC, HUYYThb HC MCHCC BAa’KHBIC COCTABJIATIOIINC.
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C o5TOM TOYKM 3pEHUs] JOCTATOUYHO OOJBLION MACCHUB HOBBIX Y4€OHBIX
3a/laHMi, HapaBJIeHHBIX Ha (popmupoBanue u onenruBanre EHI', Mmoxer mokazath
HalpaBJ€HUE, B KOTOPOM JIOJDKHBI MEHATHCS COJIEpKAaHUE U METOAMKA
€CTECTBEHHOHAYYHOTO OOpa3oBaHUs, OPUEHTHUPOBAHHOTO Ha  JIOCTH)KCHHE
COBpEMEHHBIX TpeOOBaHMU B 00pa30BaTENbHBIM pe3ylbTaTaM B 00JACTH
€CTECTBO3HAHHS.

Cnucok aureparypsl

1. MexayHapoaHas OIleHKa oOpa3oBaTelbHBIX AocTikeHHE yuamuxcs (PISA).
[Ipumepsr 3amanuit 1o ecrtectBo3HaHuio // LleHTp OLIEHKH KadecTBa
obpazoanus MICMO PAO. 2007. 115 c.

2. OcHOBHBIE pe3yJIbTaThl MEXAyHapoHOTO uccienoBanus PISA-2015 // Lientp
orleHku kadectBa oOpazoBanus MCPO PAO, 2016. [DnexTpoHHBIN pecypc].

www.centeroko.ru (mara oopamntenus: 11.06.2019).

3. Ilentun A.IO., Komanepa I'.C., JassinoBa E.N., CmupnoBa E.C. CocrosiHue
€CTECTBEHHOHAYYHOTO 00pa30BaHUs B POCCHICKOM IIKOJIE MO pPe3yJibTaTam
MexayHaponnbix uccienoanuii TIMSS u PISA // Bompockl o6pa3oBaHusi.
2018. Nel. C. 79-109.

4. Pesynbrarel MeXayHapoaHoro uccieaoanus IIMSS 2015, 4 knacc (KpaTKuid
OTYET Ha pycckoM si3bike). / L{enTp onienku kauectBa oopazoBanusi MCPO PAO,
2016. [DnekTpoHHbIii pecypc]. Www.centeroko.ru (yilata oOpaliieHus:

11.06.2019).

5. A Framework for K-12 Science Education: Practices, Crosscutting Concepts,

and Core Ideas / Committee on Conceptual Framework for New K-12 Science
Education Standards. National Research Council. Washington, DC: The
National Academies Press. 2012. 399 c.

6. International science benchmarking report. Taking the lead in science education:
forging Next-Generation Science Standards. / Achieve. 2010. 83 c.

7. Science syllabus. Primary. 2014. Ministry of Education, Singapore. 59 c.

Mamepuanvt noocomosnenwvt A.fO. [lenmunvim, E.A. Huxuwosou, I'.I". Hukxugoposvim

MonutopuHr GopMHPOBAHHUS U OLICHKH (PYHKIIMOHAJIBHOH IPAMOTHOCTH 19 ctp. u3 19
E(,’me(,’l/}’l(ﬁ‘eHHOHay'{HClﬂ cpamontHocnb


http://www.centeroko.ru/
http://www.centeroko.ru/

MUWHHUCTEPCTBO INPOCBEIMEHUS POCCUMCKOM ®EJNEPAIIIN

MHCTUTYT CTPATEI'MW PASBUTHA ObPA3OBAHUA
POCCHUNCKOU AKAAEMHWHU OBPA30OBAHNA

EcmecmeeHHOHayltHaﬂ cpaAMOMHOCHb

XapakTepuCTHUKH 32JJaHUH M CUCTEMA OLleHUBAHUS

I[CMOHCTpaHHOHHBIfI BapHaHT ,Z[I/IB.FHOCTI’I‘-ICCKOﬁ pa6OTBI A ydaluXxcsa 5 KJ1accoB

3amanue 1. «Maruurem». 1 us 4.

XapakTepuCcTHKH 3a1aHUS:

e Coaep:xaresbHas 00J1aCTh OLEHKH: COACPKATEIBLHOE 3HAHUE; HAYKH O 3eMJIE.
e KomnerenTHOCTHAs 00J1aCTh OeHKH: VIHTepripeTalus JaHHBIX IS OJTyYEHUS
BBIBOJIOB;

Konrtekcer: rio0aabHbIH

YpoBeHb CJI05KHOCTH: BHICOKHUI

®opmart oTBeTa: pa3BEPHYTHINA OTBET

O0beKT OLeHKN: aHAIU3UPOBATh, UHTEPIPETUPOBAThH JaHHbIC U JIE€IaTh
COOTBETCTBYIOIIUE BBIBOJBI.

CucreMa olleHUBaHHS

1 Gamn Bribpano «OxHBIE MarHUTHBIA TOJIOC» U B OOBSICHEHUM TOBOPHUTCS, YTO
IIOCKOJIBKY Ha CEBEp HaIIPaBJICH CEBEPHbIM MAarHUTHBINA MOJIOC KOMIIaca U MBI
3HaeM, 4YTO MPUTATMBAIOTCS PA3HOMMEHHBIE MAarHUTHBIE IIOJIOCHI, TO 3TO
03HAYaET, YTO HA CeBepe 3eMJIM PACIIOIO0KEH FKHBI MarHUTHBIN MTOJIIOC.

0 6amioB | [Ipyrue oTBeThl.

OTBeT OTCYTCTBYET.

3aganue 2. «KMaruuto». 2 us3 4.

XapakTepuCcTHKH 3aaHUS:

o Coaep:xkaTebHas 00/1aCTh OLIEHKH: COJIEpKaTelIbHOE 3HAHKE; (PU3NUIECKHE CUCTEMBI.

e KomnerenTHOCTHAS 00J1aCTh OeHKH: [IoHMMaHue 0COOCHHOCTEH
€CTECTBEHHOHAaY4YHOT'0 MCCIIEIOBAHNUS;

KonTekcT: MTUUHBIHA

YpoBeHb CJI05KHOCTH: CPETHUN

dopmMar 0TBeTa: pa3BEPHYTHIN OTBET

O0beKT OLEeHKHU: TIpe/IaraTh UK OLIEHUBATh CIIOCOO HAYYHOTO MCCIEAOBAHUS JAHHOTO
BOITpPOCA.

Cucrema oueHuBaHus

1 6ann I'oBoputcs, 4To Kene3Hbld OpycOK OyleT MPUTATUBATHCS K MarHuTy, KaKUM Obl
MOJIIOCOM HHU TOJHECTH K HEMy MarHuT, a MarHuTHeIH Opycok Oyzaer
MPUTSATHBATHCS WM OTTAIKUBATHCS OT MarHUTa B 3aBHCUMOCTH OT TIOHECEHHOTO
K KOHITy OpycKa MoJjoca.
0 6ammoB | [Ipyrue oTBETHI.
OTBeT OTCYTCTBYET.

MoHuTOopHHI (JOPMUPOBAHUS U OLCHKHU (PYyHKLIMOHAJIBHOM IPAMOTHOCTH
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3amanue 3. « MarHuTe». 3 u3 4.

XapaKTepUCTHKH 3a1aHUA:

CopepxaresibHasi 00/1aCTh OLIEeHKH: COJIEpKaTeIbHOE 3HAHUE; PU3NYECKUE CUCTEMBI.
KoMnerenTHOCTHAas1 00J1acTh oeHKU: HaydyHoe 0ObsicHEHUE SIBJICHUIA;

KoHnTtekcr: MecTHBIN

YpoBeHb CJI0KHOCTH: CPEIHUIN

dopmat oTBeTa: BEIOOP OJHOIO MPABUIIBHOTO OTBETA

O0BLeKT OLCHKH: BCTIOMHUTDH U IPUMCHUTHL COOTBCTCTBYIOIUC CCTCCTBCHHOHAYYHBIC
3HAHUA I O6’b$ICHCHI/I$I ABJICHUS

CucremMa oneHHBaHUSA

1 0amn

Bri6pan oTBet A.

0 6amtoB | Jlpyrue oTBETHI.

OTBeT OTCYTCTBYET.

3aganue 4. «Maruurtbi». 4 us 4.

XapakTepuCTUKH 3aaAHUA:

ConepikaresibHasi 00J1aCTh OIEHKH: TIPOLICAYPHOE 3HAHUE; (PU3HUECKUE CHCTEMEI.
KoMnerenTHocTHas o0J1acTh oneHku: [lonnmanre ocobeHHOCTEH
€CTECTBEHHOHAYYHOT'0 UCCIICIOBAHNS;

KonTeker: nuuHbIi

YpoBeHb CJI0KHOCTH: HU3KUI

®opmMart oTBeTa: BEIOOP OJJHOTO MPABUIBHOTO OTBETA

O0beKT OLEeHKM: Mpe/iaraTh Win OLICHUBATH CIIOCO0 HAYYHOTO MCCIIEAOBAHUS JAHHOTO
BOITIpOCca

CucremMa oneHUBaHUSA

1 0amn

Bri6pan otser b.

0 6amnoB | JIpyrue oTBETHI.

OTBeT OTCYTCTBYET.

5 xmacce
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3ananue 5. «KAxkBapuym». 1 u3 4.

XapaKTepUCTHKH 3a1aHUA:

e Conep:xaTebHas 00/1aCTh OLIEHKH: COJIEpKATEIbHOE 3HAHKE; )KUBbIE CHCTEMBI.
e KomnereHTHOCTHAs 00/1acTh olleHKH: HayuHoe 0ObsICHEHUE SIBJICHUH;

e KoHTeKCT: TMUHBIN

e  YpoBeHb CJI0KHOCTHU: BHICOKUI

e @opmaTt oTBeTAa: BHIOOP OJTHOTO NMPABUIBHOIO OTBETA

e OO0BbeKT OLeHKH: J1e1aTh U HAyYHO 00OOCHOBBIBATH MPOTHO3HI O IMPOTEKAHUH MPOIECcca
WIH SIBJICHUS.

Cucrema OICHUBaAHUA

1 Gamn Bri6pan otBet I

0 6ammoB | [Ipyrue oTBeTHI.
OTBeT OTCYTCTBYET.

3ananue 6. KAKBapuym». 2 u3 4.

XapakTepuCTUKH 3aaHUA:

CopepxaresibHast 001aCTh OLIEHKH: COJIEP/KAaTEIbHOE 3HAHUE; )KUBbIE CUCTEMBI.
KomnerentHocTHast 00/1acTh onenkn: HayuHoe oObsicHEHUE SIBICHUI;
KoHTekcer: nuuHbIi

YpoBeHb €10 KHOCTH: BBHICOKHIA
®opMmat oTBeTa: BEIOOP HECKOJIBKUX OTBETOB U3 CIIHCKA (MHOKECTBEHHBIH BHIOOD)

O0beKT ONECHKH: BCIIOMHUTDH U MIPUMEHUTDH COOTBETCTBYIOIUEC €CTCCTBEHHOHAYYHBIC
3HaHUA OJI1 00BACHEHHUS ABICHUS

CucremMa onleHUBaHUSA

1 6amn BriOpans! otBeTsl A u /[,

0 6ammoB | Jlpyrue OoTBETHI.
OTBeT OTCYTCTBYET.

3ananue 7. «cKAkBapuym». 3 u3 4.

XapaKTepUCTHKY 3aaHUA:

e CopepxaTtebHas 00/1aCTh OLEHKH: COJCPKATEIbHOE 3HAHHE; )KUBBIE CUCTEMBI.

e KomnereHTHOCTHasA 00/1acTh ONeHKH: VHTEepIipeTalus JaHHBIX U UCIIOJIb30BAaHUE
Hay4YHBIX JI0KA3aTEIbCTB ISl OJYyYEHUs BHIBOJOB;

KoHnTtekcT: rmobanbpHbIM

YpoBeHb CJI0KHOCTH: HU3KUI

®opmat oTBeTa: BEIOOP OJHOIO MPABUIIBHOTO OTBETA

O0BbeKT OLEHKH: AHAIN3UPOBATh, NHTEPIIPETUPOBATH JTAHHBIE U JI€TIAaTh
COOTBETCTBYIOIINE BBIBOJIBI

5 KJacc MoHuTopuHI ()OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 3crp.u3 7
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CucremMa oneHHBaHUSA

1 6ann N300paskeHUs] pacIloNOKEHBl CJIeBa HANpaBO: OPraHUYECKHE OCTaTKU —

6aKTCpI/II/I — OJJHOKJICTOYHBIC )KMBOTHBIC — MAJIbKH I'YIIIIH.

0 6aynoB Jpyrue oTBETHI.

OTBeT OTCYTCTBYET

3ananue 8. «cKAkBapuym». 4 u3 4.

XapakTepuCcTHKHY 321aHUS:

Conep:xatesibHas 00/1aCTh OLEHKH: COACP)KATEIbHOE 3HAHUE; )KUBBIE CUCTEMBI.
KomnerenTHocTHas o0/1acTh onenkn: HayuHoe oObsicHEHUE SIBICHUI;
KoHTekcT: r1o6anbHbIi

YpoBeHb CJI0KHOCTH: CPEIHUI

®opMmaT 0TBeTAa: Pa3BEPHYTHIM OTBET

O0BeKT OECHKH: BCIIOMHUTDH U MIPUMEHUTDH COOTBETCTBYIOIUEC €CTCCTBEHHOHAYYHBIC
3HaHUA OJI1 00BSACHEHHS IBJIEHUS

CucreMa olleHUBaHHS

2 6amta | ['oBopuTCS, 4TO pacTeHUs Hy>KHBI [T IOTy4YeHUs (BbIpaOaThIBAaHM) KUCIOPO/a 32

cueT oTocuHTE3A.
[Ipumeuanue: B 5 Kiacce He 00s3aTeNbHO YINOMHMHAHHE B SBHOM BUJE
¢dorocunTesa. JlocTaTOYHO YIOMUHAHUS O BbIpAOAThIBAHUU KUCIIOPOJIA.

1 6ann | Jarotes apyrue pa3yMHble OOBSICHEHHS], HAITPUMED:

B PacCTEHHUSAX MOTYT IPSTAThCS PHIOKU;
pacTeHus YKPEIUISOT IPYHT.

0 6amutoB | [Ipyrue oTBETHI, HAPUMEP: PACTCHHUS HY>KHBI JJIST KPACOTHI.

OTBeT OTCYTCTBYET.

3aganue 9. « XumHbIe nTUOLD. 1 U3 4.

XapaKTepHCTI/IKH 3aJaHusA:

Conep:kaTebHast 00J1aCTh OLEHKH: COJIEP)KATEIbHOE 3HAaHUE; )KUBBIE CUCTEMBI.
KomnereHTHOCTHas1 00/1acTh oleHKkH: HayuHoe 0ObsICHEHNE SIBIICHUI;

KonTekct: 2robanvhoiii

Ypoesenw cnoscnocmu: cpeonuii

®opmat oTBeTa: BIOOP OJHOTO MPABUIBHOIO OTBETA

OO0BbeKT OLeHKH: BCTIOMHUTB M IPUMEHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIE
3HAHUS TSI OOBSICHEHUS SIBIICHUS

CucremMa onleHUBaAHUSA

1 6ann BriOpan oTBet A.
0 6aynoB Jlpyrue oTBETHI.
OTBeT OTCYTCTBYET.
5 KJacc MoHuTopuHI ()OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 4crp.u3 7
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3amanue 10. « XvuHbIC OITHIBD. 2 U3 4.

XapakTepuCcTHKY 3a1aHUS:

CopaepxaresbHast 001aCTh OLEHKH: COJIEP/KATEIbHOE 3HAHUE; )KUBbIE CUCTEMBI.
KommnerenTHocTHas 00/1acTh oneHkH: MHTepipeTanys JaHHBIX JUIs TOTy4YE€HUS
BBIBOJIOB;

KonTekeT: rinobanbHbIi

YpoBeHb CJI0KHOCTH: CPEIHUN

dopmMar 0TBeTa: pa3BEPHYTHINA OTBET

OO0beKT OLEeHKHU: aHAJIN3UPOBATh, UHTEPIPETUPOBATH IaHHBIE U JENIaTh
COOTBETCTBYIOLIUE BBIBOJBI.

Cucrema OINCHUBaHUA

1 6ann ["'oBOpHUTCS, UTO ATH JKMBOTHBIE MOTYT OBITh OOJBHBIMH, clladee, MeIJICHHEe

JIPYTHX.

0 6aioB | [Ipyrue oTBeTHI.

OTBeT OTCYTCTBYET

3amanue 11. « XumHble nTHULDY. 3 U3 4.

XapaKTepI/ICTI/IKI/I 3alaHMA.

Conep:xaTtesibHas 00J1aCTh OLEHKH: IIPOLICTYPHOE 3HAHUE; )KUBBIC CUCTEMBI.
KoMnerenTHOCTHast 00J1acTh OleHKH: VHTEepIipeTanus JaHHBIX ISl TOJTYYEHUs
BbIBOJIOB,;

KonTekcer: MecTHBIN

YPpoBeHb CJI05KHOCTH: BBICOKUM

®opmat oTBeTa: BEIOOP HECKOIBKUX OTBETOB U3 CIIHUCKA (MHOKECTBEHHBIN BHIOOD).
OO0beKT OleHKH: aHATTM3UPOBATh, UHTEPIIPETUPOBATH JaHHBIEC U JIE1aTh
COOTBCTCTBYIOIIMEC BLIBOABI.

CucremMa onieHUBaHUSA

2 6amuta | Beibpanst otBethl b, Bu E

1 6ann BbiOpaHo /1Ba BepHBIX YTBEPXKAEHUS U3 TPEX, YKa3aHHBIX BhIIIE. TpeThero

YTBECPKACHUA MOKET HE OBLITH MJIK OHO MOKET OBITH HCBCPHLBIM.

0 6amnoB | [Ipyrue oTBeTHI.

OTBeT OTCYTCTBYET.

3aganue 12. « Xuumnpie nTUUObD. 4 u3 4.

XapaKTepuCTHKY 3a1aHUA .

Coaep:xare/ibHasi 00J1aCTh OLIEHKH: TIPOIICTYPHOE 3HAHUE; )KUBBIE CHCTEMBI.
KomMnerenTHocTHas 00J1acTh oneHKN: IToHnMaHne 0ocoOEHHOCTEH
€CTECTBEHHOHAYYHOT'O MCCIICIOBAHNS,

Konreker: rimobanbHbIH

YpoBeHb CJI0KHOCTH: CPEIHUN

dopmar oTBeTa: pa3BEPHYTHINA OTBET

O0beKT OLeHKM: TIpe/yIaraTh WK OICHUBATH CITIOCOO0 HAYYHOTO MCCIIEAOBAHUS JAaHHOTO
BOITpOCA.

5 xmacce

MoHuTopuHI ()OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH S5crp. w37
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CucremMa oleHHBaHUS

1 Gamn l'oBopuTCs, YTO € MOMOIIBIO KOJBIEBAHUS MOXKHO Yy3HaTh O MYTAX
MUTpAIUH IITHII, T.€. Ky/a yJIEeTalT NTUIBI Ha 3uMy (uiu jieto), UJIN rae
BbIOT rHE31a, MJIN kakoBa mpoIOIKUTENBbHOCTD JKU3HU IITUIBI.

0 6amtoB | [Ipyrue oTBETHI.

OTBET OTCYTCTBYET.

3aganue 13. «Kakasa mianera?». 1 us 4.

XapakTepuCcTHKH 3a1aHUA .
e Coaep:xarejibHas 00/1aCTh OLEHKH: COJEPKATEIbHOE 3HAHUE; HAYKU O 3eMJIe U
Bcenennoii.
e KomnereHTHOCTHAs 00J1acTh OLleHKH: VIHTEepIIpeTaus JaHHBIX IS TOTyYeHUS
BBIBOJIOB;
Koureker: rimo0aabHbIH
YpoBeHb CJI0KHOCTH: HU3KUI
dopmMart oTBeTa: BEIOOP OJJHOTO MPABUILHOTO OTBETA
O0beKT OLeHKN: aHAIU3UPOBATh, UHTEPIPETUPOBATH JaHHbIC U JIE€IaTh
COOTBETCTBYIOIINE BBIBOJIBI.

CucreMa olleHUBaHHS

1 Gamn Bri6pan otBet b
0 6amnmoB | [Ipyrue oTBeTHI.
OTBET OTCYTCTBYET.

3aganue 14. «Kakas nmiaanera?». 2 us 4.

XapakTepuCcTUKH 3aaAHUA:
e CopepxaTenbHas 00/1aCTh OLIEHKH: COJEP)KATEIILHOE 3HAHUE; HAYKU O 3eMiIle U
Bcenennoi.
KomnereHTHOCTHas1 00/1acTh oleHKkH: HayuHoe 00BsICHEHUE SIBIICHUIA;
KonTekceT: rnobanbHbIii
YpoBeHb CJI0KHOCTH: CPEIHUN
®opmar oTBeTa: pa3BEPHYTHINA OTBET
O0neKT OLCHKH: BCTIOMHUTDH U IPUMCHUTHb COOTBCTCTBYIOIUC CCTCCTBCHHOHAYYHBIC
3HaHUA IJIA 00BSICHEHHS SIBJICHUSL.

Cucrema oueHNBaHuUs

1 Gamn Bri6pano:

Boi6pano «He morym» u B OOBSICHEHMH TOBOPUTCS WM IO/pa3yMeBaeTcs,
YTO U YEJOBEKOMOJOOHBIM CYIIECTBAM M PACTEHUSM HY)KEH KHCIIOpPOJ s
JBIXaHUS, a HA IMarpaMMe ero HeT, HallpuMep:

«MIM HYXEH KHCIIOpOa»;

«Tam HET KuCIOpOAa» (MUHUMAIBLHO JIOCTATOYHBIN OTBET);

«VIM HeueMm JpImaThy (IPUHUMAETCS).

0 6amtoB | Beibpano «MoryT».

Bribpano «He moryt» u oObsSCHEHHME HE JaHO WJIM OHO HEBEpHOE, WU
HEKOHKPETHOE, HallpuMep:

«TaM HeT Bo3ayXxay;

«YTIeKUCIbIi ra3 (WIn a30T) S10BUTHINY;

YTIaeKucnslil ra3 UM HE HYKEHY.

OTBET OTCYTCTBYET.

5 KJacc MoHuTopuHI ()OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 6 ctp. u3z 7
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3amanue 15. «Kakas miaanera?». 3 us 4.

XapakTepuCcTHKY 3a1aHUS:

o ConepxkaTenbHas 00/1aCTh OLIEHKH: TIPOICIYPHOE 3HAHUE; HAYKU O 3eMIIe U
Bcenennon.

e KomnereHTHOCTHAs 001acTh oneHKkH: [lonuManue ocoOeHHOCTEH
€CTECTBEHHOHAYYHOT'O UCCIIeI0BAHUS;

o KoHrekcT: riao0aibHbII

e  VYpoBeHb CJI0KHOCTH: BEICOKHUI

e @opmaTt oTBeTa: BHIOOP HECKOJIBKUX OTBETOB U3 CIIMCKA (MHOYKECTBEHHBIN BHIOOD)

e OO0beKT OLleHKM: Paco3HaBaTh U (HOPMYIUPOBATH LIE€Th JAHHOTO HCCIEA0BAHUS

Cucrema OICHUBaAHUA

1 Oamn Otmeuens! otBeTsl A, bu I

ATMmochepHoe naBieHue;

Temieparypa OKpyXaroliei cpeabl;

CoctaB atMocdepsl (M3 KaKUX Ta30B OHA COCTOUT).

0 6amnoB | [Ipyrue oTBeTHI.
OTBeT OTCYTCTBYET.

3aganue 16. «Kakas nmiaanera?». 4 us 4.

XapaKTepuCTHKH 3a1aHUA .
e CopepxaTenbHas 00/1aCTh OLEHKH: IIPOLICAYPHOE 3HAHUE; HAYKU O 3eMIIE U
Bcenennon.
e KoMnereHTHOCTHas1 00J1acTh OLeHKHU: VIHTepnpeTays NJaHHbIX JIs NOJyYeHUs
BBIBOJIOB;
KoHTtekeT: ri1o0anbHbIi
YpoBeHb CJI0KHOCTH: CPEIHUN
dopmMar 0TBeTa: pa3BEPHYTHIN OTBET
O0beKT OLeHKHU: aHAJIN3UPOBATh, UHTEPIPETUPOBATH JaHHBIE U J€NaTh
COOTBETCTBYIOLIUE BBIBOJIBI

CucremMa onleHUBaHUSA

1 Gamn l'oBopuTcs, uto aTtMochepHoe AaBICHUE HA MOBEPXHOCTH IUIAHETHI JTOJDKHO
ObITH O0sBI1IEe 20 aTMOCchep.

0 6amnoB | [Ipyrue oTBeTHI.

OTBeT OTCYTCTBYET.

5 KJacc MoHuTopuHI ()OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 7ctp.m3 7
Ecmecmeennonayunas epamomuocmo



MWHWUCTEPCTBO IMPOCBEIMIEHUSI POCCUMCKOM ®EJNEPAIINN

MHCTUTYT CTPATEI'MW PASBUTHA ObPA3OBAHUA
POCCHUNCKOU AKAAEMHWHU OBPA30OBAHNA

EcmecmBQHHOHayllHaﬂ cpaAMOMHOCHb

XapakTepuCTHUKH 32JJaHUH M CUCTEMA OLleHUBAHUS

I[CMOHCTpaHHOHHI)IfI BapHaHT I[I/IB.FHOCTI’I‘IGCKOI\/'I pa6OTBI A ydaluXxcsa 7 KJ1accoB

3amanue 1. «JIbiKu». 1 13 3.

XapakTepuCcTHKH 3a1aHUS:

e Coaep:xaTejibHast 00J1aCTh OLEHKH: COICP)KATEIbHOE 3HAHNE; (PU3NICCKHUE CUCTEMBI.
e KomnereHTHOCTHAs 00/1acTh olleHKH: HayuHoe 0ObsICHEHUE SIBJICHUH;

KoHTekeT: THUHBIN

YpoBeHb CJI05KHOCTH: CPETHUN

dopmMart oTBeTa: pa3sBEPHYTHINA OTBET

O0beKT OLeHKH: BCIOMHUTh ¥ PUMEHUTH COOTBETCTBYIOIME €CTECTBEHHOHAYYHbBIC
3HAHUA I OOBSCHCHUS SBJICHUS.

CucreMa olleHUBaHHS
1 Oamn Breibpano «/la» m maHO OOBSCHEHHE, B KOTOPOM TOBOPHUTCS O 3aBHCHUMOCTH
CWJIBI TPEHUS OT Beca JIbDKHHKA.
[IpunuMaeTcs Taxke 3aBUCUMOCTb OT MAacChl, CHUJIbI TSDKECTH.
0 6amutoB | BeiOpano «Jla» u HeT OOBSICHEHUS WK 00BSICHEHUE HEMPaBUIILHOE.
Bri6pano «Het».
OTBeT OTCYTCTBYET.

Samanue 2. «JIblKU». 2 U3 3.

XapaKTepUuCTHKH 3a1aHUA:

e Coaep:xartejibHas 00J1aCTh OLEHKH: TIPOIIEAYPHOE 3HAHUE; (PU3UIECKHE CUCTEMBI.
¢ KomnereHnTHOCTHAA 00J1aCcTh OlleHKHU: [loHnManne 0coOeHHOCTER
€CTECTBEHHOHAYYHOT'O MCCIICIOBAHNS;

KoHTeKkceT: THUHBIN

YPpoBeHb CJI0KHOCTH: BBICOKHI

dopMar 0TBeTa: pa3BEPHYTHINA OTBET

O0beKT OLeHKH: Mpe/IaraTh Wiu OICHUBATH CIIOCO0 HAYYHOTO UCCIIEAOBAHUS
JTAHHOTO BOITpOCca

Cucrema oueHNBaHuUs

2 b6aia Bri6pan «Cnoco6 2» u 1aHO 00bsICHEHUE, B KOTOPOM T'OBOPHUTCS, UTO €CIIU
Bane TsHYTH TpyQHEE, TO 3HAYHT, CHJIA TPEHUS, KOTOpask €My MPENsITCTBYET,
B ATOM ciy4ae OoJblIe.

Hanmpumep: «Yem TpyaHee TsHYTh, TeM Oousbllie TpeHHE. 3HAYMT,
CKOJIB)KEHUE XYKe».

1 Gamn Briopan «Cmoco0 2» u gaHO OOBSICHEHHE, B KOTOPOM TOBOPHUTCA O
Henpuroanoct «Crocoba 1».

Hanpumep: «B cniocoGe 1 ManbuuKu MOTYT TOJIKAThCS C PA3HOM CHUIIO».
«JleHnc MOXKeT TOJKAThCs CHIIbHEE, YeM AHJpeil, BeIb OH KPYITHEEY.

MoHuTOopHHI (JOPMUPOBAHUS U OLCHKHU (PYyHKLIMOHAJIBHOM IPAMOTHOCTH
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0 0amoB

Bri6pan «Crnioco6 2» u HeT 00BsICHEHHS WK 00BSICHEHUE HEMPABUIIHHOE.
Bri6pan «Crioco6 1».
OTBeT OTCYTCTBYET.

3aganue 3. «JIpKu». 3 U3 3.

XapakTepuCcTHKHY 321aHUS:

o ConepxkaTenbHas 00/1aCTh OLIEHKH: COJICPXKATECIILHOE 3HAHKE; (PU3UIECKIEC
CHUCTEMBI.

e KoMnereHTHOCTHas 00,1acTh OLeHKHU: VHTepnpeTays JaHHbIX AJI NOJy4eHUS
BBIBO/JIOB;

o KoHTekcr. nuunbi

e Vpoeenwv cnoxchocmu. cpeoHull

e @opmaTt oTBeTAa: BHIOOP OJTHOTO NMPABUIBHOIO OTBETA

e OO0beKT OLleHKM: aHATN3UPOBATh, HHTEPIIPETUPOBATH JAHHbIE U JIEIATh
COOTBETCTBYIOIINE BBIBOJIBI.

CucremMa onleHUBaHUSA

1 Gayn

Bri6pan otBer I

0 OamoB

Jpyrue OTBETHI.
OTBeT OTCYTCTBYET

3ananue 4. «Yem nuTarTcsi pacrenusi». 1 us 4,

XapakTepuCTUKH 3aJaHUS:
e Coaep:xaresbHasi 00J1aCTh OLEHKHU: COICPKATEIIbHOE 3HAHUE; KUBBIE CUCTEMBI.
e KomnereHTHOCTHAs 00/1aCTh OLeHKM: VIHTepripeTalys JaHHBIX JJIs TOTYYEHUs
BBEIBOJIOB;

KonTtekceT: enobanvhuwiil

YpoBeHb CJI0:KHOCTH. CpeoHuUll

dopmMar oTBeTa: pa3BEPHYTHINA OTBET

OO0BbeKT ONEeHKHU: aHAJIN3UPOBAaTh, NHTEPIPETUPOBATh JaHHBIE U JEIIaTh

COOTBCTCTBYIOIIINEC BbIBOAbI.

CucremMa onieHUBaHUSA

1 Gamn FOBOpI/ITCH, 4TO YBCIMYCHHUEC MACCHI IIPOU3O0IIIO 3a CUET BOJBI /A yriiepoaa
(momyckaeTcs: YrJIeKUCIIOro ra3a), KOTOPBIU MoMagaeT B PACTCHUE B PE3YJIbTATE
dboTocuHTE3A.

0 6amoB | He ynmoMuHaercs Hu BoJia, HU yIJIepo.

OTBeET OTCYTCTBYET.
7 xnacc MonuTtopuHr ¢opMUPOBaHUS U OlleHKH (PYHKIMOHAJIBHOI I'PAMOTHOCTH 2 ctp. u3 6

EcmecmeeHHOHay'maﬂ cpamontHocnmb




3ananue 5. «Yem nurawTcs pacrenus». 2 us 4.

XapaKTepUCTHKH 3a1aHUA:

Coaep:xaTesibHasi 00J1aCTh OLIEHKH: TIPOIICTYPHOE 3HAHUE; )KUBBIC CHCTEMBI.
KomMnerenTHocTHas 00J1acTh OleHKH: IToHnManne ocoOeHHOCTEH
€CTECTBEHHOHAYYHOT'O MCCIICIOBAHNS,

KonTekcr: rio0anbHbIi

YpoBeHb CJI0KHOCTH: CPEIHUN

dopMmat o0TBeTa: BEIOOP OHOTO MPABHILHOTO OTBETA

OO0beKT OlleHKH: PACIIO3HABATh M (POPMYJIMPOBATH LIEJb JAHHOTO MCCIICTOBAHUS.

Cucrema OINCHUBaAHUSA

1 Gamn Bri6pan otBer B.

0 6ammoB | [pyrue oTBeTHI.

OTBeT OTCYTCTBYET.

3ananue 6. «<Yem nurawTcs pacreHus». 3 u3 4.

XapakTepuCTUKH 3a1aHUA:

CopepxaresbHast 00/1aCTh OLEHKH: COJIEP/KAaTEIbHOE 3HAHUE; )KUBbIE CUCTEMBI.
KomnerenTHocTHast 00/1acTh onenkn: HayuHoe oObsicHEHUE SIBICHUI;
KonTexkct: 2nobansvHulil

YPpoBeHb CJI0KHOCTH . 8bICOKULL

®opMaT 0TBETA: Pa3BEPHYTHIM OTBET

Oo0BeKT OECHKH: JICJIaTh U HAYYHO 000CHOBBIBATH IIPOTHO3bI O ITPOTCKAHUU IIPOLECCa
HnIn ABJICHUA.

CucreMa onleHUBaHUSA

2 Oamna ['oBopuTCS, 9YTO BECh JHUCT OBLI OBI JKEATHIM (MJIM TOTO K€ IIBETa, KaK IO

OyMa)KHOW IOJIOCKOI), MOTOMY 4YTO Kpaxmai 3a 4 AHS B TEMHOTE YIIEN U3
JIMCTA, 2 HOBBIM He ycren 00pa3oBaThesl.

1 Gamn ['oBopuTCcsS TOABKO O TOM, YTO JHCT B Hoje cTaim Obl XKEITHIM, HO HE

00BsCHIETCS o4cMmy.

0 6amnmoB | He roBoputcs o ToMm, KakuM ObI CTaJl JIUCT B pacTBOpE HoAa WM FOBOPUTCS

HENPaBUILHO (HAampuMep, cTtaj Obl BeCh CUHUN).
OTBeT OTCYTCTBYET.

3aganue 7. «Yem nurawTcs pacreHus». 4 us 4.

XapaKTepUCTHKY 3aaHUA:

CopepxaresbHast 00/1aCTh OLEHKH: COJIEP’KAaTEIbHOE 3HAHUE; )KUBbIE CUCTEMBI.
KomnerentHocTHas o0/1acTh onenkn: HayuyHoe oObsicHEHUE SIBICHUI;
KonTtekeT: ri1o0anbHbIi

YpoBeHb CJI0KHOCTH: HU3KUI

®opmat oTBeTa: BIOOP OJHOTO MPABUIBLHOTO OTBETA

O0beKT OHECHKH: BCIIOMHUTDH U TPUMEHUTDH COOTBETCTBYIOIIUE €CTCCTBEHHOHAYYHBIC
3HAHUA OJIA OOBSICHEHHS SIBIICHMSL.

CucremMa onleHUBaHUSA

1 Gamn Bri6pan otser B.

0 6amnoB | JIpyrue OoTBETHI.

Otser OTCYTCTBYCT.

7 xmacc

MoHuTopuHI ()OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 3crp. u3 6
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3ananmue 8. «B merpo». 1 u3 4.

XapaKTepUCTHKH 3a1aHUA:

Conep:xatesibHas 00J1aCTh OLEHKH: TIPOIICAYPHOE 3HAHUE; (DU3UIECKHUE CUCTEMBI.
KomMnerenTHocTHas 00J1acTh OleHKH: IToHnManne ocoOeHHOCTEH
€CTECTBEHHOHAYYHOI'O HCCJICI0BAHUS;

KonTekeT: MeCTHRIN

YpoBeHb CJI0KHOCTH: HU3KUI

dopMmat o0TBeTa: BEIOOP OHOTO MPABHILHOTO OTBETA

OO0beKT OleHKHU: TTpeJyIaraTh WK OIIEHUBATh CIIOCO0 HAYYHOTO UCCIICAOBAHUS
JIAaHHOTO BOIIpoca

CucremMa oneHHBaHUSA

1 6ann

Bri6pan otser b.

0 6amnoB Jpyrue OTBETHI.

OTBeT OTCYTCTBYET.

3ananue 9. «B meTpoy». 2 u3 4.

XapaKTepl/ICTI/IKI/I 3aJaHuA.

CopepaxaresibHasi 00J1aCTh OLEHKH: TTPOLIEAYPHOE 3HaHUE; (PU3UYECKUE CUCTEMBI.
KomnerenTHocTHast 00/1acTh oneHkH: [loHnManue ocoOeHHOCTEH
€CTECTBEHHOHAY4YHOI'0 HCCIICJOBAHUS;

KonTekcr: MecTHBIN

YpoBeHb CJI05KHOCTH: CPEIHUN

®opmaTt 0TBeTAa: Pa3BEPHYTHIN OTBET

O0beKT OleHKU: TIPe/UIaraTh UM OLIEHUBATH CIIOCO0 HAYYHOTO UCCIIEI0BaHUS JAHHOTO
BOIIpOCa

CucremMa onieHUBaHUSA

1 6amn Onucanue BKIIOYAET: C MOMOILBIO PYJIETKH M3MEpSEeTCs, HACKOJIBKO

NEepeMEeIIaCTCA PyKa, JIieKallasd Ha IOPYYHEC, OTHOCUTCIBHO TEJIa 3TOTO KE
YCJIOBCKA, 3a OTPEC30K BPCMCHU, PI3MCpCHHI:II71 C IIOMOIIBIO CEKYHOOMCPA.

0 6amnoB | He yka3zaHo, 4TO U3MEPSIOT PYJIETKON, U YTO CEKYHAOMEPOM, HIIM YKa3aHO

HENPaBWIbHO.
OTBeT OTCYTCTBYET

3ananme 10. «B metpo». 3 u3 4.

XapaKTepUCTHKH 3a1aHUA

Conep:xaresibHas 00J1aCTh OLEHKH: TIPOIIETYPHOE 3HAHUE; (PU3UIECKHE CHCTEMBI.
KomnerenTHOCTHAS 00J1acTh OeHKH: [ToHMMaHue 0cOOCHHOCTEH
€CTECTBEHHOHAYYHOT'0 UCCIIEIOBAHUS;

KonTekcr: MecTHEIHM

YPpoBeHb CJI0KHOCTH: CPETHUN

®opmar oTBeTa: pa3BEPHYTHINA OTBET

O0beKT OLeHKM: TIpe/jIaraTh Wik OICHNUBATH CITIOCO0 HAYYHOTO UCCIEA0BAHUS TAHHOTO
BOITpoOCca

7 xmacc

MoHuTopuHI ()OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 4 ctp. u3 6
Ecmecmeennonayunas epamomuocmo




CucremMa oneHHBaHUSA

1 6amn FOBOpI/ITC}I, 4TO IO YaCcaM HaJl BXOAOM B TOHHCJIb MOXXHO OTMEYATh BPCMH,

KOrJa IOe3]l Tporaercs c¢ IUIaTQOpMbl, U BpeMs, KOIJa OH IOJHOCTBHIO
CKPBIBAE€TCsl B TOHHEIIE, a IOTOM OIPEACIIATH PA3HOCTh ITUX BPEMEH;

N

JJIEKTPOHHBIA TalMep HaJ BXOJOM B TOHHENb Cpa3y MOKa3bIBa€T HY>KHBIN
OTPE30K BPEMEHM, KOTOpBIM NOHAAOOMTCA Ul ONpEAETCHUs CpeaHei
CKOPOCTH.

0 6amnos He TOBOPHUTCA O TOM, KaK C IIOMOLIBIO 3JICKTPOHHBIX YaCOB MOKHO

MOJyYUTh BpeMs, HEOOXOIMMOE /ISl ONpeIeNICHHsI CPeTHEH CKOPOCTH.
OTBeT OTCYTCTBYET.

3aganue 11. «B meTpo». 4 u3 4.

XapaKTepHCTI/IKI/I 3aJaHUuA.

Conep:xaTeibHast 00J1aCTh OLEHKH: COICP)KATEIbHOE 3HAHNE; (DU3NICCKHE CHCTEMBI.
KomnerenTHocTHas 00/1acTh oneHkn: HayyHoe 0ObsicCHEHUE SIBICHUI;

Konrtekcer: rimobaabHbIH

YpoBeHb CJI0KHOCTH: HU3KUI

dopmMart oTBeTa: BEIOOP OJJHOTO PABUIBHOTO OTBETA

O0beKT OLeHKH: BCOMHUTH ¥ PUMEHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbBIC
3HAHUS U1 OOBSICHEHHUS SIBJICHUS.

CucreMa olleHUBaHHS

1 Gamn Bri6pan otBer A.

0 6amnoB | [Ipyrue oTBeTHI.

OTBeT OTCYTCTBYET.

3amanue 12. «AHd U ee codaka». 1 us3 4.

XapaKTepI/ICTI/IKH 3aJaHuA.

CopepxarenbHast 001aCTh OLEHKH: COJIEP/KATENBHOE 3HAHUE; )KUBBIE CUCTEMBI.
KomnerenTHocTHas o0/1acTh onenkn: HayuHoe oObsicHEHUE SIBICHUI;

KonTexcT: riodanbHbIi

YpoBeHb CJI05KHOCTH. CPETHUN

dopMart 0TBeTa: Pa3BEPHYTHINA OTBET

OO0beKT OLeHKH: BCIOMHHUTH U IPUMEHUTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HaHUS 1Sl OObSICHEHUS SIBJICHUSL.

CucremMa onieHUBaHUSA

1 Gamn 'oBoputrcsa, uTo cobaka MOXKET €cTb Ty K€ IMHUI[y PacTUTEIbHOTO

MIPOUCXOKACHHUS, UTO U YEJIOBEK, MJIM OCTATKU TaKOW MUILHU, HATPUMED, XJIeD,
Kally " T.II.

0 6ammoB He TOBOPUTCA O BO3BMOKHOCTHU IJIA co0aKH MUTAThCS nulei pPaCTUTCIIBHOT'O

MIPOUCXOXKACHUS, KOTOpasi OCTAETCsl Y YeTIOBEKa.
OTBET OTCYTCTBYET.

7 xmacc

MoHuTopuHI ()OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 5crp. u3 6
Ecmecmeennonayunas epamomuocmo




3amanue 13. «AHA U ee codakay. 2 u3 4.

XapaKTepHCTI/IKI/I 3aJaHUA.

e Coaep:xaTeibHasi 00J1aCTh OLEHKH: TIPOIICTYPHOE 3HAHUE; )KUBBIC CHCTEMBI.

e KomnerenTHOCTHAas 00J1acTh olleHKH. [lonuMmanue ocodbeHHocTEl
€CTECTBEHHOHAYYHOT'O MCCIICIOBAHNS,

o KoHTeKkeT: TUIHBIM

e  YPpoBeHb CJI0KHOCTHU: HU3KUI

e @opmaTt oTBeTAa: BHIOOP OHOTO MPABMIHBHOTO OTBETA

e OO0beKT OlleHKHU: BBIJIBUTATh OOBICHUTEIbHBIC THITIOTE3bI U IIPEJiaraTh CIIOCOOBI UX
MIPOBEPKH.

CucremMa oneHHBaHUSA
1 Gamn Bri6pan otser b.
0 6amtoB | [Ipyrue oTBETHI.
OTBET OTCYTCTBYET.

3aganue 14. «<Ausa u ee codaxa». 3 us 4.

XapakTepuCTUKH 3a1aAHUA:

e Coaep:xartejibHas 00/1aCTh OLEHKH: IIPOLICIYPHOE 3HAHUE; )KUBBIE CUCTEMBI.

e KomnereHTHOCTHAs 00/1acTh oueHkH: [lonumanue ocoOeHHOCTEH
€CTECTBEHHOHAYYHOI'O HCCJICI0BAHUS;

KonTeker: nuuHbIi

YpoBeHb CJI0KHOCTH: CPEIHUMN

@opmMart oTBeTa: BEIOOP OJJHOTO MPABUILHOTO OTBETA

O0BLeKT OLICHKMU: BbIIBUT'AaTh O6’I)SICHI/IT€JII)HI)I€ TUIIOTE3bI U IMpeAIaraTb CHOCOGI)I ux
MIPOBEPKH.

CucreMa olleHUBaHHS

1 6ann BriOpan otBer I

0 6amnoB | [lpyrue oTBETHI.
OTBeT OTCYTCTBYET.

3amanue 15. «AHd u ee codaka». 4 us 4.

XapaKTepI/ICTI/IKH 3aJaHMA.

e Coaep:xartejbHas 00/1aCTh OLEHKH: [IPOLIETYPHOE 3HAHUE; )KUBbBIE CUCTEMBI.

e KomnerenTHocTHAs 001acTh oleHKHU: [ToHMMaHne ocoOeHHOCTEH
€CTECTBEHHOHAY4YHOT'0 HCCIIEJOBAHNS;

KonTtekeT: muaHbIH

YPpoBeHb CJI0KHOCTH: BEICOKHI

dopmat oTBeTa: BEIOOP HECKOJIBKUX OTBETOB U3 CMIHCKA (MHOKECTBEHHBIH BHIOOD)
O0beKT OLEeHKHU: TIpe/IaraTh WK OLIEHUBATh CIIOCOO HAyYHOTO MCCIEA0BAHUS
JTAHHOTO BOITpOCca

CucreMa onleHUBaHUSA

2 Gamna Bri6pan otBethl A, ' u E

1 Gann Br16pan Tonbpko oTBeTHl A U E
0 6amnoB | [Ipyrue oTBETHI.
OTBeT OTCYTCTBYET.

7 xmacc MoHuTopuHI ()OPMHUPOBAHUS U OLEHKH (PYHKUMOHAJIBLHOM I'PAMOTHOCTH 6 ctp. u3 6
Ecmecmeennonayunas epamomuocmo
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