OcHOBHBIE OAX0/bI K OLIEHKE eCTeCTBeHHOHay‘IHOﬁ IrpaMOTHOCTH

OneHuBaHUE €CTECTBEHHOHAyYHON TIpPaMOTHOCTH YydyalllUXxcsi B uccienoBaHuu PISA
OCHOBBIBAETCS Ha CJIEAYIOLIEM ONPEAEICHUHN 3TOrO MOHATHS:

Ecmecmeennonayunas epamommocme — 9mo  CHOCOOHOCMb  4eN08eKa 3AHUMAMb
AKMUBHYIO 2PANCOAHCKYI0 NO3UYUIO NO BONPOCAM, CBA3AHHBLIM C pA38UMUEM eCMeChBeHHbIX
HAyK U NpUMEHeHUuem  ux  OOCMUICEeHUll,  e20  20MOBHOCMb  UHMEPeco8amuvCs
ecmecmeeHHOHAYUHbIMU  uoesamu. EcmecmeeHHOHayuHO 2paMOmMHbIL  Uelo8eK CHMPeMUMCS
yuacmeoeamv 6 apeyMeHMUPOBAHHOM OOCYHCOeHUU NpoONeM, UMeIoWuM OMHOWEHUE K
ecmecmeeHHbIM HaYyKam U MeXHOI02UAM, 4mo mpebyem om He20 Ce0yIouux KOMnemeHyui.

— HAYYHO 0OBACHAMb AGNEHUS,

— NOHUMAMb 0COOEHHOCU eCMEeCB8EHHOHAYYHO20 UCCIe008AHUS,

— HAYYHO UHMEPNPEeMUPO8ams OaHHble U UCNOIb308AMb 00KA3AMENbCMEA 01 NOJYYeHUs
8b1860008.

W3 »Toro ompeneneHus BHITEKAIOT TpeOOBaHMA K 33JaHUSIM IO OLIEHUBAHUIO
€CTeCTBEHHOHAYyYHOU rpaMoTHOCTH. OHHM JOMKHBI OBITh HANpaBICHbl HAa IMPOBEPKY
IIEPEYMCICHHBIX BBIIIE KOMIIETCHIIMM M IIPU 3TOM OCHOBBIBATBHCS HA PEANBHBIX JKU3HEHHBIX
cutyauusx. VIMeHHO Takue 3ajaHusl, OObEJUHEHHbIE B TEMAaTUYECKUE OJIOKU, COCTaBISIOT
U3MEpUTENbHBIN HHCTpyMeHTapuii uccienoBanusi PISA. brok 3amanwmii Bkiodaor B ceOs
ONMCAHUE pealbHON CUTyallUM, MPEJCTABICHHOE, KAK MPaBUJIO, B IPOOJIEMHOM KIIIOYE, U PNl
BOIIPOCOB-3a/IaHHM, OTHOCSIIMXCS K 3TOM cuTyauuu. IIpu 3TOM Kakaplii U3 BONPOCOB-3aJaHUN
KJIaCCU(UITUPYETCS 110 CIEAYIOIINM KaTeTOPHUSIM:

. KOMIIETEHIIMS, HA OLICHUBAHUE KOTOPOI HAIPABIICHO 3a/IaHHUE;
. THII €CTECTBEHHOHAYYHOTI'0 3HaHWs, 3aTParuBacMbli B 3a/1aHNH;
. KOHTEKCT;

. [I03HABaTENIbHbIN YPOBEHD (WJIM CTEIIEHb TPYIHOCTH) 3a/IaHUS.

KOMIIETEHIIMX U YMEHMUA

Kaxxnas u3 Tpex KoMOEeTeHIIUH, XapaKTepU3YIOLUX €CTECTBEHHOHAYUYHYI0 TPaMOTHOCTb,
BKJIIOYaeT B ce0d HaboOp KOHKPETHBIX YMEHHH, Ha TPOBEPKY KOTOPBIX MOXET ObITh
HEIOCPE/JICTBEHHO HAlpaBjieH BONPOC 3aJaHus. OTH YMEHHMS MOXHO paccMaTpuBaTh Kak
6a30BbIif HAOOP JeHCTBUI, KOTOPBIE CIIOCOOEH BBIMOJIHATH HAYYHO IPaMOTHBIN dyenoBek. Huxke
MPUBOJUTCS JIeTaNMU3aIMsl TeEX KOMIIETEHLIUN, KOTOPbIE OLIEHNBaOTCA B HccienoBaHuu PISA.

1. HayuyHoe 06bACHeHMue ABNeHUN

PacrioznaBanme, BEIBIDKEHUE U OIICHKA OOBSICHEHUH IS IPUPOIHBIX U TEXHOTEHHBIX
SIBJICHUM, YTO BKJIFOYAET CIIOCOOHOCTH:

" Bcnomuauts n MNPUMCHHUTL COOTBCTCTBYIOIIUC CCTCCTBCHHOHAYYHbBIC 3HAHUA,

= PacmosnaBaTh, HCIIOJNB30BATh M CO3JaBaTh OOBSCHUTEILHBIE MOJEIH M
MIPEACTABIICHNUS,

" C,I[eﬂaTB U MOATBECPANUTL COOTBETCTBYIOLIUC ITPOTHO3BI;
" HpeJIHO)KI/ITB 00BSACHUTEIIBHBIE THUIIOTEC3BI,

- O6TJSICHI/ITB IIOTCHIUAJIbHBIC HpI/IMeHeHI/ISI ECTeCTBeHHOHay‘-IHOFO 3HAHUA IJI51
oO11ecTBa.




2. TNoHumaHue ocobeHHOCTeMN ecTeCTBeHHOHAy4YHOro uccaneaosaHua

Onucanue u OlICHKa HAaYYHBbIX HCCHGHOB&HHﬁ, MPEAJIOKCHUC HAYYHBIX CII0CO00B
peuiCHu BOIIPOCOB, YTO BKIIHOYACT CIIOCOOHOCTH:

= Pacmo3HaBaTh BOIIPOC, UCCIIETYEMBI B JaHHON €CTECTBEHHOHAYYHON paboTe;
* Pa3nu4ark BOIPOCHI, KOTOPHIE BO3MOXKHO €CTECTBCHHOHAYYHO HCCIIE0BATh;
* [Ipeanoxuth cocod HAYYHOTO UCCIIEAOBAHUS JaHHOTO BOIPOCa;

" OHGHI/ITL (¢ Hay'-IHOI‘/JI TOYKMU 3pCHUA IMpClaracMbiC CIIOCOOBI HU3YyUCHHUA
JaHHOI'O BOIIPOCaA,

* OmucaTh ¥ OLEHUTHh CIIOCOOBI, KOTOpPBIE HCHOJB3YIOT YUEHBIE, UYTOOBI
o0ecreynTs HaAEKHOCTh JAHHBIX U TOCTOBEPHOCTH OOBSICHEHH.

3. WUHTepnpeTtauuMa AaHHbIX U UCNONAb30BAHWE HAYYHbIX AOKA3aTeNbCTB ANA
nonyyYeHus BbIBOAOB

AHanu3 ¥ OlleHKa Hay4dHOU MH(OpMAIWH, YTBEPKACHUH 1 apryMEHTOB M TIOJTy4YeHHUE
BBIBOZIOB, YTO BKJIFOYAET CIIOCOOHOCTH:

= [IpeobpazoBath OJHY (HOpMY MIPEICTABICHUS JaHHBIX B IPYTYIO;

*  AHaJnM3UpOBaTh, MHTEPIPETUPOBATH [AHHbIE M JEJaTh COOTBETCTBYIOLIHUE
BBIBOJIBI;

= Pacro3HaBaTh JOMyIIEHUS, O0KAa3aTeNbCTBA M PACCYKIEHHS B HAYUHBIX
TEKCTaXx;

*  OtrnnuaTh apryMeHThl, KOTOPbIE OCHOBAaHBI HA HAYYHBIX J0Ka3aTeNbCTBAX, OT
apryMeHTOB, OCHOBAaHHBIX Ha JPYTUX COOOPaKEHUSX;

* OueHuBaTb HayyHble AapryMEHTBl M JOKAa3aTelbCTBA M3 Pa3IMYHBIX
HUCTOYHUKOB (HapuMep, ra3era, HHTEPHET, KYPHAJIbI).

THUIIbI HAYYHOI'O 3HAHUA

Kaxnas u3 KOMIETEeHIMi, OLIEHMBAaEMBbIX B 3aJaHUU, MOXET JIEMOHCTPUPOBATHCS Ha
MaTepHuajie HayqYHOTO 3HaHUSI CIETYIOIINX THUTIOB:

e Coaep:xkatebHOe 3HAHHMe, 3HAHME HAYYHOIO COJEP)KAHMS, OTHOCAILEroCs K
crnenyromumM obnactam: «Dusnueckue cucteMbly, «KuBbie cuctemb» u «Hayku o 3emme u
Bcenennoii.

e IIpouenypHoe 3HaHHe, 3HaHHE pPa3HOOOPA3HBIX METOJOB, HCIOJIB3YEMBIX JUIS
MIOJIyYEHUSI HAYYHOT'O 3HAHMS, & TAKXKE CTAaHAAPTHBIX UCCIEA0BATENBCKUX MTPOLIELYP.

ConepxatenbHble 061acTi (OPMATBHO MOXHO COOTHECTU C MPEIMETHBIMU 3HAHHUSIMHU.
Tak, «Duznueckre CUCTEMbI» — 3TO MPEUMYIIECTBEHHO MaTepuanl QU3MKU U XUMUH, «KuBbie
cucteMsl» — 6uonorus, «Hayku o 3emne u Beenennoii» — reorpadusi, reoiorus, acCTpOHOMHUS.
OIHaKO € TOYKH 3peHus coaepkaHus 3aganusi PISA yacto nuMeroT MexXnpeaMeTHbINA XapakTep.

Uro kacaeTcs npoyedypHo2o 3HAHUA, TO OHO B PAaBHOW Mepe OTHOCUTCS KO BCEM
€CTECTBEHHOHAYYHBIM NPEAMETaM, 4YTO, B IEPBYIO OUYEPElb, U MO3BOJISIET OOBEAUHATh UX B OJIHY
IpyNIly U TOBOPUTb MUMEHHO O eCmecmeeHHOHAY4YHOU, a HE O KAKOW-TO Y3KO IpPEIMETHOM,
rpaMOTHOCTH. B Hamel npakThke KOMIUIEKC 3HAHWM, YMEHHI, KOMIIETEHIIUNA, OTHOCSIINXCS K
TUIy NPOLEAYPHOTO 3HAHUS, Yallle NMPUHATO OOBEAMHATH MOJ pyOpukoi «MeTonbl Hay4YHOTO
MTO3HAHUSI.



KOHTEKCTBI

KoHTexkcToM MOXHO Ha3BaTh TEMATUUYECKYIO 00JIACTh, K KOTOPOW OTHOCHUTCSI OIMCAHHAS
B Bompoce (3amanmm) mnpobsemHas curyanus. B wuccimenoBanum PISA-2015 stm curyarnuu
IPYIIUPYIOTCS MO CIEYIOIIMM KOHTEKCTaM:

®  3]I0pOBEE;
IPUPOJIHBIE PECYPCHI;
OKpYyXKarolas cpena;
OIACHOCTH U PUCKHU;
CBS3b HAyKU U TEXHOJIOTHIA.

[Ipu sTOM Kaxzaas U3 CUTyalMid MOYKET pacCMaTpUBATBHCS HA OJHOM M3 TPEX YPOBHEM:
AUYHOCMHOM (CBS3aHHOM C CAMUM YYallUMCS, €r0 CEMbEH, IPY3bsIMH), MECIMHOM/HAYUOHATLHOM
WIH 2106a1bHoM (B KOTOPOM PacCMaTPUBAIOTCS SBJICHUS, IPOUCXOSIINE B PA3IMYHBIX YTOJIKax
mupa). [locmoTpum, Hanpumep, Kak BBIITIIAUT HA Pa3HbIX YPOBHSAX CUTyalUsi, OTHOCSIIAsACA K
KOHTEKCTY «CBSI3b HAyKU M TEXHOJOTHI» M cojep)KaTelbHOMY TUNY 3HaHus («Dusnueckue
cucteMbl»). Ha JWYHOCTHOM ypOBHE OHAa MOXET OBITh CBsi3aHAa C PabOTOM OBITOBBIX
ANEKTPUUYECKUX MPUOOPOB, MPUHIMIIOM JAECWCTBUSA IUIABKOTO MPEIOXpPaHUTENs W COJeBOU
rpenku. Ha MeCTHOM/HaMOHATBPHOM YPOBHE — C NPUHIUIIOM JIEHCTBHS BETPSHOTO
AJIEKTPOTreHepaTopa WK UCHOIb30BaHUEM dHEprocOeperaronmx Kpoii JoMoB. Ha rmobanbHOM
YpPOBHE — C HCIIOJIb30BAHMEM B TEXHUKE PEAKTUBHOIO MPHUHIMIA ABWXKEHUS (WIM 3aKOHA
COXpaHEHMS] UMITyJIbCa) WU CIIOCOOOM TMONY4YEeHUS HHEPruu B pe3ylbTaTe paclIeTUICHUs
aTOMHOTO si7pa.

KoHnTeker — oueHb BaKHOE YCIOBHE TOTO, YTOOBI JaHHOE y4eOHOE 3aJaHie MOXKHO ObLIO
CUMTaTh 3aJaHMEM Ha €CTECTBEHHOHAY4YHYIO TI'paMOTHOCTb. Benp ecrecTBeHHOHay4yHas
rPaMOTHOCTh (Kak W Apyrue BUAbl (DYHKIMOHAIBHON IpaMOTHOCTH) Kak pa3 U Mperoaraer
CIIOCOOHOCTH MPUMEHUTDH 3HAHUS B pEaIbHOM CUTYalluu, a He B pa)MHUPOBAHHBIX a0CTPAKTHBIX
ycnoBusix. Ha mocnennee paccuuTansl 3aqaHus (3a1auu) apyroro tuma. J[pyroe neno, 4to cam
NepeyeHb KOHTEKCTOB MOXKET ObITh HHBIM WM OoJsiee IIMPOKUM, YEeM IMpeajiaraeMblil B
nccinenoBannu PISA.

HMeHHO Hannune KOHTEKCTa, B KOTOPBIA MoMelleHa MpoOIeMHasi CUTyalusl, Ja€T OTBET
Ha BOIIPOC, 3auYeM MOXET MOHAJ0OUTHCS TO WM MHOE €CTeCTBEHHOHAYYHOE 3HaHHWE. 3a/laHus
(3a1aun) BHE KOHTEKCTa — C TEJEeKKaMH, OJIOKaMM, MOCIEA0BaTENIbHBIM M IapayljelIbHbIM
COEIMHEHUEM MPOBOJHUKOB, TOHKUMHU JMH3aMHU U T.JI. — OCTaBISIOT 3TOT BOMPOC OTKPBITHIM,
YTO JesaeT 0eCCMBICIEHHBIM U1 MHOTUX YYEHMKOB MPUIIOKEHHE YCUIIUN K TAKUM 3a]ja4aM.

Mexny TeM mpeoOpa3oBaTh THIIOBOE, OeCKOHMEKCmHOoe, 3aJaHUe B KOHMEKCMHOe
MHOTJa He cocTaBisieT Tpyaa. [IpusBenem npumep. BoT 01HO M3 TUNMYHBIX 3a1aHui 110 QU3HKE,
npeayiaraemoe Ha OI'9:

JIBa CIJIOMIHBIX MIapa OJMHAKOBOTO 0ObeMa, alFoMUHUEBBIN (1) 1 MenHbIH (2), MamawT C
OJIMHAKOBOM BBICOTHI M3 COCTOSIHUS TMOKOs. COINpOTHBIEHHE BO3AyXa MPEHEOPEKUMO Malio.
CpaBHute kuHetnueckue 3Heprun Ei1 u E2 v ckopocTH m1apoB u1 ¥ U2 HEMOCPEICTBEHHO NEPEN
yZ1apoM O 3EMIIIO.

) E1=E2; u1i=w
2)Ei=Ezwui<wm
3)E1<Ez; ui=uw

4)E1<Ez;; w1 <w




B konTekcTHOW (popme 3TO ke MO CMBICIY 3aJaHHE€ MOXKET BBITJISICTH CIETYHOIINM
obpazoM:

Boo0Opa3ute, 4To KOCMOHaBTaM, HaxoAsmuMcs Ha JIyHe, ¢ 3aBUCIIEro HaJl TOBEPXHOCTHIO
JICTaTeNILHOTO ~ammapaTa OJHOBPEMEHHO COpachIBAalOT [JBa KOHTEHHepa € HEOOXOJIMMBIM
obopynoBanueM. Konreitnep 1 Gosbiiie mo macce, yem konrteiinep 2. CpaBHUTE BpeMsi, KOTOpOe
MOHAJ00HUTCST 000OMM KOHTCHWHEpaM ISl JOCTMDKEHHS MOBEPXHOCTH JIyHBI, M WX CKOpOCTH
HETOCPEICTBEHHO MEPE] YAapOM O TOBEPXHOCTb.

s npocmomul oyenusanus 30eco Mo2ym dvlms 0aHbl 8APUAHMbL OMEEMA.

WHxeHepbl TakKe PACCUYUTHIBAIOT KHHETHYCCKYIO JHEPIHI0, KOTOPYIO OylIeT HMETh
KOHTEHHEp IpH yape 0 MoBepXHOCTh. OOBSACHUTE, I YETO OHU ITO JIETA0T/
30ecw 0o121cHO bbimb 0aHO 0OBACHEHUe.

CpaBHUTE KHHETHYECKHE SHEPTHUH 000MX KOHTEHHEPOB HEMOCPEACTBEHHO Mepe]l yIapoM O
MOBEPXHOCTb.
Haromcea eapuanmor omeema.

B sToM Buze 3ajaHMe MOKHO OTHECTH, HAIPUMEp, K KOHTEKCTY «CBSI3b HAyKH H
TEXHOJIOTHI» (ITOCKONBKY pe4yb UAET 00 WCHOJb30BAHUU TEXHHYECKHX YCTPOWCTB),
1006aNTbHOMY YPOBHIO (TIOCKOJIBKY KOCMOHABTHKA — JIEJI0 BCell miiaHeThl). Tum 3HaHUS 3]1eCh —
conepxkarenbHoe 3HaHWe (¢pu3mka, MexaHuka). IIpoBepsemble yYMEHHSI OTHOCATCA K
KOMIIETCHIINH «HAy4YHOE OOBsICHeHHE siBIeHUW». [Ipu sTom nmns oObsicHeHUs TpeOyercs He
IIPOCTO MPUMEHUTHh COOTBETCTBYIOIIME 3HAHMS 110 (PU3UKE, HO (PAKTUUYECKH U BOCIOJIB30BaThCS
HEKOTOPBIMU MOJEJIbHBIMU TPEACTABICHUSIMU: MBICIICHHO 3aMEHHMTh KOHTEMHEpPHI MPOCTO Ha
¢usnueckue Tena, MOHATh, YTO B cUTyaluu JIyHbl He TpeOyeTcsl ClenuaJbHO OroBapHUBaTh
OTCYTCTBHUE COINPOTHUBIIEHUS BO3[yXa, a Jajiee yke, Hao0OpoT, abcTparupoBaTbcsi OT TOro, Ha
KaKoW IJIaHeTe BCE MPOMCXOJAUT U MEPEUTH K HIeaIbHOMY CIIy4aio CBOOOJHOIO MajJeHUs Tea
noJ JeicTBueM cuiibl TskecTu. [Ipu BeIMOTHEHNU MOJOOHOTO 3a/1aHUs B paMKaX TEKYILEro Wiu
UTOTOBOIO KOHTPOJII O3THU MOJEJIBHBIE MPEICTAaBICHUS MOTYT, KOHEYHO, HCIOJIb30BaThCs
y4yall¥MHUCsl HHTYUTHBHO, Heoco3HaHHO. Ho ecnm 3amgaHue obcyxaaercss B Kjacce, TO Ha HUX
0e3yCcII0BHO CleAyeT aKLlEHTUPOBAaTh BHUMAaHUE, IOCKOJbKY Ha CaMOM JieJle UMEHHO CBEJECHUE
CUTYyallMU K MOJEIIN [TO3BOJISAET PELIUTD 3a1a4y.

ITO3HABATEJIBHBIE YPOBHHU

JUia  3agaHUil 1O €CTeCTBEHHOHAY4YHOM TIpaMOTHOCTM B uccienoBaHuu PISA
OTIpeNIeNAI0TCS TaKXKe YPOBHM MTO3HABATEIbHBIX JEHCTBUIN, KOTOPBIE 10JIKEH BBIMOJIHUTh YUEHUK
JUIsL BBIMIOJHEHUS 3aJaHus. TpyAHOCTh JIIOOOro 3aJaHusi — 3TO COYETAaHHE €ro COOCTBEHHOM
UHTEJUIEKTYaJIbHOM CIIO)KHOCTH (T.€. CIOXHOCTH TpeOyeMBIX MBICIUTENbHBIX MpPOLENyp) U
o0beMa 3HAHWN W YMEHWH, HEOOXOIUMBIX ISl BBITIOJTHEHUS 3aaHus. BBIICISIOTCS Cleayromme
MO03HABATEJIbHbBIE YPOBHHU:

e  Huskuii

BEITONHATE  OJTHOIIATOBYIO TPOLEAYPY, HANpUMep, pacrlo3HaBaTh (DaKTHI, TEPMUHBI,
OPUHIUNB WK TOHATHS, WIM HAalTH €IMHCTBEHHYIO TOYKY, COJepXKallylo HH(OpMAaIHio, Ha
rpaduke unu B TaOIMIIE.

e Cpeannii

Vcnonb30BaTe W NPUMEHATH MOHATUHHOE 3HAHUE MJS ONUCAHHUS WM OObSICHEHHS
SIBTICHHUI, BHIOMPATh COOTBETCTBYIOIIME IMPOIEAYPHI, Mpearoiaraiofe aBa mara wia Oolee,
UHTEPIPETHUPOBATH WM MCIIOJIB30BaTh MIPOCTHIE HAOOPHI TaHHBIX B BUIE TaOIMII WK TPapHUKOB.

e  Bpicokuii

AHanu3upoBaTh CJIOXKHYIO HHQOpPMAIMIO WIM JaHHbIe, 0000MaTh WM OIICHUBATH
JI0Ka3aTeabCcTBa, OOOCHOBBIBATh, (POPMYJIMPOBATH BBIBOABI, YYWUTBIBAas pa3Hble HCTOYHUKHU
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I/IH(l)OpMaLII/II/I, pa3p3.63TI>IBaTL IUIaH WJIKW MOCJICAOBATCIBHOCTD MIAaroB, BCAYIIUX K PCHICHUIO
pOOJIEMBI.

OHpeﬂeﬂeHI/Ie IMMO3HABATCJIIbHOIO YPOBHA, WJIMX CTCICHU TPYAHOCTHU, 3aJlaHUA B
COOTBETCTBUH C STUMH KPUTECPUSIMHU — MOPOW caMo 1o ceOe Helnerkas 3ajava. Yaie BCero Mbl
OLCHUBACM OTY TPYAHOCTH MHTYUTHUBHO, «HA IJIA30K», HJIIM OHA OIPCACIIACTCA SMIIMPUUICCKU, B
3aBUCUMOCTH OT TOT'O, KaKOW MPOIICHT peOAT Ha TOW WM WHOW BBIOOPKE BBITIOJHSET JIaHHOE
3aganue. Jlanee olleHKa IMO3HABATENILHOTO YPOBHS 3alaHusi OyJeT NpPOJAEMOHCTPUpPOBAaHA Ha
KOHKPETHBIX ITPUMEpPAX.

MOJIEJIb 3AJAHMM 10 ECTECTBEHHOHAYYHOH TI'PAMOTHOCTHU B
®OPMATE UCCJIEJJOBAHMUS PISA

B wnaumbonee oOmem Buie MOJENb 3aJaHUs IO OLEHKE eCTeCTBEHHOHAyYHOH
rpamotHoctd (EHI') B dopmare uccnenoBanus PISA MOXHO mpeacTaBUTh B BUJAE CIEAYIOLICH
CXEMBI:

[0

OueHnBaemble

YMEHMS
PeanbHas
cuTyaums

ITpu 5TOM TpYAHOCTH 3a/1aHKs (IO3HABATENIbHBIE YPOBHU) MOXKET 3aBUCETh OT CI0KHOCTH
OIMCaHUs caMOM pealTbHO# CUTYalluu, HE0OXOMMOT0 00beMa COJIePKATEIILHOTO 3HAHUS U TOTO,
Ha KaKOM YPOBHE JIOJDKHO OBITh NMPOJEMOHCTPHUPOBAHO TO WM MHOE yMmMeHue. Hampumep, ecnu
npeiaraeTcsl 1aTh Hay4HOe OOBSICHEHHE KaKOTO-TO SIBIICHHS, TO, BO-TIEPBBIX, CaMO SIBJICHHE
MOYET OBbITh MpOIIE WIN CIOXKHEE, a BO-BTOPHIX, OOBACHATH €r0 MOXHO IOBEPXHOCTHO, Ha
Ka4eCTBEHHOM YPOBHE HJIH, HalIpUMED, C UCIOJIB30BAHNEM MaTEMaTHYECKOTO amiapara.

YroObl Oosiee HAMIAHO NPEACTAaBUTH CIOCOOBI MOCTPOSHUS 3aJlaHU B COOTBETCTBHHM C
ATON MOJEINBIO, & TAKXKE CMBICT KaXKIIOW M3 KaTETOPHii, 0 KOTOPBIM MOXHO XapaKTepU30BaTh
3aJ]aHMsl, PACCMOTPUM OJIHO M3 TaK Ha3bIBAEMBIX OMKPbIMbIX 3aJJaHUM MO0 €CTeCTBEHHOHAYYHOM
rpamoTHOCcTH U3 PISA-2015.

Twn 3HaHUs

3agaHue no
EHI Tnna

3ananme: Cunopom 2ubenu nueaunvlx cemeil

B sTOoM 3amaHum paccmaTrpuBaeTcs SIBI€HHE, KOTOPOE HAa3bIBA€TCS «CHHAPOM T'HOEIH
MMYETIMHBIX ceMel». BBoaHbIE MaTepuanbl BKIHOYAKOT KOPOTKUK TEKCT, OMMCBHIBAIOLIUN HTO
SBJICHHE, U TpaduK, MPEACTABISIONINNA PE3yIbTaThl UCCIEIOBAHUS, B KOTOPOM H3yJaslach CBSI3b
MEX1y HCTIOIh30BaHNEM MHCEKTUIINIA UMHIAKIIONPUIA U THOEThIO MYETUHBIX CEMEH.



Bonpoc Nel

pisa 2015 | HNEREEE

CHHOPOM THEGEnA NUenuHBIX cemen
Bonpoc1/5

Mpoqumadime mexcm "CurdpoM 2uBeny MYSMUHE!N
cemMedl”, pECNONOMEHHEID Crpass. Januwume caod
CITISEM Ha S0MpoC.

NopamM, KOTOpEIE PASBOAAT M HEYUYANT MYEN, 0UEHb
BEMHO NOHWMETE, YTO TAKOE CUHAPOM rnienn
MUYENWHBIX CEMEl, OOHEKD STOT CHHOPOM MOMET
OKa3hIBETE BIUAHWE HE TONBKO Ha nuén. Miogw,
MSYUEHILNE TTUL, TAIGKE 3AMETHIN EM0 BIIMAHNE.
MogConHYX CAYHUT MCTOYHWKEDM MUK 4 ANA T4EN, 1
ANA HEKOTOPLIX BURoE nTuy,. Muénsl nuTawTes
HEKTApOM MOJCOMNHYXE, 8 MTHLLI — Er0 CEMEHAMM.

YWUWTLIEEA 3TY CEAShL, 0OLACHHTE, NoYemMy
MCHEIHOBEHNE NYEN MOGKET NPMBECTH K COKPALEHWID
NONYNALMW MTHL,

CHHOPOM MMEENW MYENWHBIX CEMER

MuYenuHbiM CEMBAM N0 BCEMY MUPY YTPOMAET 0nacHoe ABNeHue. OHO HasbiBaeTCA
«®CHHAPOM rMEENU NYENUHbIX ceMelix. OHO COCTONT B TOM, YT NYENnsbl NOKWZANT cBoi yne.
OTAenWEWNCE OT YNBA, N4ENL NorMBawnT, W Takim obpazom cHHOPOM rMEBenH NYEnUHbIX
cemMen y¥e BoizBan rnient QecATKOE MUNNWapaoes nuén. YuéHbie cunTanT, YyTo
CYWECTEYET HECKOITBKD NPHYMH MHGENH NYENWHBIX CEMEN.

HJ’IS[ IIPpaBUJIBHOI'O OTBETAa Ha 3TOT BOIPOC Yy4dAIMUECA OOJIKHBI OaThb O6’BHCHCHI/IC, B
KOTOPOM TOBOPHUTCA O TOM, YTO HBCTbBI HC CMOTYT O6paSOBBIBaTI: cemMeHa 0e€3 OIBLICHHA.
YMCHI/IC, KOTOpPOC Tpe6yeTc;1 IJI1 OTBETAa Ha 3TOT BOIPOC, OTHOCHUTCA K TIPYIIIC «HAYYHOC
00BsICHEHHE ﬂBHGHHﬁ)}, a UMCHHO, y4JalllMCs HaJO BCIIOMHUTHL U IPUMEHUTHh COOTBETCTBYIOIIUE

C€CTCCTBCHHOHAYYHbBIC 3HAHU.

Homep sonpoca

1

Komnemenyus HaydHoe 0O0bsICHEHHE SBIICHUI
Tun 3nanus CopepxaTelbHOC 3HAHKE: KUBBIC CHCTEMBI
Konmexcm Oxkpy>karomiasi cpejia; MECTHBIN/HAIMOHATBHBIN

IloznasamenvHulil yposeHs

Cpennuit

@opmam eonpoca

C OTKPBITBIM OTBETOM
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CHHAPOM rMOENM NYENWHBIX CEMER ‘ CHHAPOM FMEENH MYEMWHBIX CEMER

Bonpoc 2/5 BosgelcTEME MMWGAKNONpUOa

Mpoyumalime mekem "Bosdedcmsus UMUOBKRONPUASE",
DECMONDWERABIL Cripass. Brbepume & Seinadamn
MEHI0 MPESUNBHOE 38SEPLEHUE MPe0NoHKEHLA.

YuEHBIE CUMTAKT, UTO CYIMECTBYET HECKDNEKD NPUUMH rudent nuenutsix cemei. OgHa ns
BOZMOMHBIX MPUYHH — HHCEKTULKA Nog HaSBaHWEM WMUEAKNONPK, W3-33 KOTOPOrO NYEnsI
MOMYT NOTEPATE CNOCOGHOCTE CPHEHTHPCEETLCA BHE YNbA.

ONULWHTE NPOEEAEHHSI YHEHEIMH SKCTEDHMENT, YuEHbIE NPOBENH 3KCNEPUMEHTbI, YTOBEI BLIACHUTE, NPUBOAUT MW BO3LEACTENE
ACTONHNE CNEAYIBWEE NPEANIMEHNE. WMHZAKNONPUAE K ruGenu cemedi. B HEKOTOPLIX YNbAX OHW B TEYEHUE TPEX HEOENb
AoGaBnNANK B NWWY NYEN WHCEKTULKE,. PA3HbIE YNBM NOABEPranict BOSAEACTENID PasHbIX
VUEHBIE H3YUHNH BNHAHHE KOHLEHT paLMil HHCEKTHLMEE, WEMEPHEMbIX B MUKDOrPAMMEX WHCEKTULNAA HA KUNOrpamMm
Boi nugM (MErEr). HEKOTOpPbIE YNEN COBCEM HE NOGEEPranict BOGEACTENI HHCEKTMLMAA.
IGEPUTE -
Ha Hw ogHa ue cemeil He norw@na cpasy #e nocne B030eiCTEMA HHCEKTULNGE. TEM HE MeHee, K
14-il HEQENE HEKOTOPLIE YNEW ONYCTENN. PE3YNETETH 3KCNEPUMEHTOE OTpaMEHbl Ha
BeiGepue - en phig ) v syl p P

cnegywowen rpapure:
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Yucno Hegens Nocne B03AeACTENA HHCEKTHLHAA

yanHHMCH npeajaracrcsa BBI6paTB OIWH U3 TPEX BAPHUAHTOB B KAXKIAOM BbINIAJAIOIICM
MCHIO, YTOOBI MpOACMOHCTPHUPOBATH IMOHUMAHHUE TOTO, KaKoi BOIIPOC HUCCICAYCTCS B HAHHOM
OKCIICPUMCHTC. Taxum 06p330M, IJI BBIIIOJHCHHA 3TOI0 3aAaHWA HAaAO0 NPHUMCHUTH YMCHHC,
OTHOCAIICCCA K KOMIICTCHIIMU «ITPUMCHCHUC METOJ0B €CTCCTBCHHOHAYYHOT'O UCCIICAOBAHUS. B
KaXOM BBIITaJAI0MEM MCHIO MMPEAJIAraroTCA TPU CICAYIOIUX BapyaHTa:

e THUOEIb MYSTUHBIX CCMCfI;

® KOHICHTpalud UMHUAAKIIOIIPUJA B ITUIIC,

¢ HCBOCHIPHUUMYUBOCTDH m4EN K HUMUIAKIIOTIpHUAY.

[IpaBUnbHBIE OTBET COCTOUT B TOM, YTO YyUYEHBIE H3y4Yalddl BIMSHUE KOHYEHMpayuu
umuoakionpuoa 8 nuwje Ha 2ubenb NYeIUHblX cemel, U TaKOH OTBET yKa3blBaeT Ha TO, YTO
yyaluiicss IpaBWJIbHO WAEHTU(ULMPYET HE3aBHCHMBbIE M 3aBUCHMbIE NEpPEMEHHBbIE B JaHHOM
SKCIEPUMEHTE.

Homep sonpoca 2

ITonnmanmne oco6eHHOCTEH eCTECTBEHHOHAaYYHOT'O
Komnemenyus

HCCIIETOBaHUS
Tun 3nanus IIpouenypHoe 3HaHuE
Konmexcm Oxpy>karoniasi cpefia; MECTHBIM/HAIIMOHATbHBIN
Tlosnasamenvhbiii yposens Cpennuit
@opmam eonpoca Co CII0’KHBIM MHOXECTBEHHBIM BHIOOPOM OTBETA
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CuHApoM ruGeny NUenuHeIX cemei CHHOPOM TMBENM MYEMHHBIX CEMER
Bonpoc 3/ 5 BosgedcTene MMMOaKnonpuaa

Mpodumadme mekcm "Bosdedcmeue uMudarnonpuds”,
DECAONCHKEHHED CNpasa. [nA omeems Ha S0MpOC
OIMMEMEME HYRHEID BEPUSHM OMBEMA.

YuiHble CHMTANT, YT CYWECTEYET HECKONLKD NPUYNH rEEnn nuennHbix cemel. OgHa us
BO3MOMHbIX NPUYHH — MHCEKTULNG NOJ HAZBAHUEM UMUOAKNONPUE, U3-38 KOTOPOTe NYENLI
MOTYT NOTEPATE CNOCOGHOCTE OPHEHTHPOBEATECA BHE YNbA.

KaKoii 13 NpHEEASHHEIX HIKE BLIEOAOE YUEHBIE NPOBENM 3KCNEPUMEHTHI, YTOGEI BLIACHUTE, NPUBOANT NN BO3geicTENE
COOTBETCTEYET PESyNETATAM, NOKA3aHHBIM Ha MMUgaknonpiuaa k ruGenn cemei. B HEKOTOPLIX YIbAX OHW B TEYEHNE TPEX HEQENL
rpatinke? foGaBnAnNM B MUY NYEN HHCEKTULNA. PA3HBIE VbW NOABEPranice BOZAEHCTBII PazHbIX

KOHUEHTPALMIA HHCEKTULMAE, HEMEPAEMBIX B MUKDOTPAMMAEX WHCEKTHLMAA HA KHNOTPaMM

() CemMbW, NopEEprUMECR BosgeicTEND Gonbwero :
- MUK (MEFEr). HEROTOPLIE YNbH COBCEM HE NOGEERrannce BOSAEACTBHI MHCERTHUNAE.

KOMUYECTEE UMUAKNONEUAE, 086IYHD THBHYT

OuicTpee.
. Hw ogHa uz cemed He norwdng cpasy ®e Nocne B03gefcTEMA HHCEKTHLMAE. TeM HE MEHEE, K
() Cembh, NnogBEpriwmMeca BOSAEACTEND

- 5 0 14-il HELENE HEKOTOPLIE YNEW OMYCTENW. PEIYNETATH SKCIEPUMEHTOE OTPAMEHN HA
MMUGAKNONEUEE, TWEHYT 8 Tevenne 10 Hegens P ——

nocne Bo3gelcTBna.

(") BospeiicTBUE MMWAAKNONPUAA B KONWYECTBE,

— 100%
MeHbweM 20 MEMEL He BPEOMT CEMBAM.
(") CemMbn, nogBeprMecs B0saeficTaN
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YHcno Hegenb NOCNE BO3AEACTENA WHCEKTHLNAE

OroT BOmpoc TpedyeT HHTEpHpeTanuu Tpaduka ¢ JaHHBIMH O B3aUMOCBSI3U MEXKIY
KOHIIEHTpaluel TPUMEHSIEMOT0 HHCEKTHIIN/IAa U BPEMEHEM, Yepe3 KOTOPOe MOTHOAIOT MUETHHbBIE
cembu. TakuM 00pa3oM, 3TOT BOMPOC HAIpaBJICH Ha OIIEHMBAHHE YMEHUsS, OTHOCSIIErocs K
KOMIIETEHIINM «UHTEPHPETalnsl JaHHBIX W UCIHOJIb30BAHWE HAYUYHBIX JI0Ka3aTeNIbCTB sl
MOJIYYEHUS BBIBOJIOBY.

[IpaBunbHbI OTBET — 3TO MEpPBBIA BapuaHT: «CeMbH, MOABEPTUIMECS BO3JIEHCTBHIO
0OJBIIET0 KOTUYECTBA MMHUJAKIIONPHAA, OOBIYHO THOHYT OBICTpEe». DTOT BBIBOJ CIENYEeT W3
aHanu3a rpaduka, MOKa3bIBAIOIIEr0, 4To B mepuon ¢ 14-if mo 20-10 Hemenaro MpOBEACHUs
SKCIIEPUMEHTA TPOIEHT THOeNM MYETUHBIX CeMEil BhIIIe MPU KOHIIEHTPAIMM WHCEKTUIUAA
400 mr/kr B cpaBHeHHH ¢ 20 MT/KT.

Homep sonpoca 3

WNuTtepnperalus JaHHBIX U UCIOJIb30BaHUE
Komnemenyus

HAyYHBIX JI0Ka3aTeJIbCTB JJIsl HOJy4YEHHs BBIBOJIOB
Tun 3nanus ITpouenypnoe
Konmexcm Okpyxaromiasi Cpejia; MECTHBIN/HAIMOHAIbHBIN
Iloznasamenvhwiii yposersb Cpennuii
dopmam eonpoca C mpocThIM MHOKECTBEHHBIM BHIOOPOM OTBETA
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CHHApPOM rMBENH MUeNUHBIX CEMeil CHHOPOM MMBENN MYENMHBIX CEMER
Bonpoc 4/5 BosgedcTENE WMHGAKNONPHAE

Mpowumadme mekcm "Bozdedcmsue umMuiaknonpuda”,

N s YUEHBIE CYMTANT, YTD CYWECTBYET HECKONLED NPHYIHH THEENN NYENHHBLIX cemed. OHa us
PECNONOHERHEIU CNDESE. 3ENUWUME Ceol Omsem Ha

BO3MOMHbIX MPUYMH — MHCEKTULME N0 HA3BAHWEM UMUGAKNONEKE, U3-38 KOTOPOTe N4Enbl

sonpoc. MOrYT NOTEPATL CNOCOGHOCTL OPUEHTHPOBATLCA BHE YNbA.

MoCMOTENTE HA PESYNETATH 20-TH HEAEME ¥YEHble NPOBENN IKCNEPUMEHTEI, YT0G6I BEIACHWTE, NPMBOGHT MK Bo3geicTENE
SKCNEPUMEHTE ANA YNLEB, KOTOPbIE YYEHLIE HE HMUZAKNONPHAE K rubenn cemel. B HEKOTOPBIX YNBAX OHH B TEYEHHE TREX HEgeNb
nogBeprani Bo3aeicTEMNN NMHgaKnonpiga (0 MKTET). AoGaENANM B MULLY NYEN WHCEKTHUME. PasHbie yNEM NOABEPranick BO3ASHCTENI PasHbIX
YT0 3T PESYNLTATL FOBOPAT O NPHYMHAEX rHEeny KOHUEHTPALMA WHCEKTHUMGE, HIMEDAEMBIX B MUEDOrDEMMAX WHCEKTHLUMEE HA KUNOrpaMm
WCCNEayeMblx CEMEN? iy (MERKEr). HEKOTOpbIE ¥NbW COBCEM HE NOLBEPranics BOLENCTEIG MHCEKTHLMAE.

Hu ogHa Uz cemeil He norning cpasy #e nocne B030eACTENS HHCEKTHLMAA. TEM HE MEHEE, K
14-ii HEAENE HEKOTOPLIE YNEH OMYCTENN. Pe3yNLETATH IKCMEPUMEHTOE OTPAMEHL HA

CNEAYIDWEM rpaduke:
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Yucno Hegenb Nocne BO3NENCTENA MHCEKTHLNAA

anmneca JOJIKHBI IPEATIOKUTE TUIIOTE3Y JJIA 00BsICHEHHS THOENIH MMUETUHBIX CEMEH B
KOHTpOHBHOﬁ rpymnmne, TO €CTb 3ACCh MPOBEPACTCA OAHO U3 YMCHI/Iﬁ, OTHOCAIIUXCA K
KOMIICTCHIMU «HAYYHOC 0o0bsACHEeHHE sBJIcHHI»Y. B MMpaBUJIBHOM OTBETC YKa3bIBACTCsA, YTO
AOJDKHa CYHIECTBOBATH KaKadg-TO JApyrasgs €CTCCTBCHHAA IIPUYMHA JIA rubdenu HU3Yy4aCMbIX
MMYCIIUHBIX ceMeﬁ, WM 4YTO YJIbU B KOHTpOJ'IBHOﬁ rpymnmne HE ObLIN HaAC)KHO 3alluIICHbBI OT
BO3I[CI>iCTBPIH HMHCCKTHUIIMOA.

Homep sonpoca 4

Komnemenyus Hayunoe oO0bsicHeHne sBIICHUA

Tun 3nanus CopepxaTenbHOe 3HaHHE: KUBbIE CHCTEMBI
Konmexcm Okpyxaromiasi cpe/ia; MECTHBIN/HAITMOHAIbHBIN
Ilo3nasamenvubiil yposens Cpenuuii

dopmam eonpoca C OTKpPBITHIM OTBETOM
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CHHAPOM FMGENK NYUENWHBLIX CEMER ‘

Bonpoc 5/ 5

nm omeema Ha S0NPOC OMMEMBME HYRHBIL S8DUSHM OMEEMS.

YyEHble NpegnaranT ABE SONONHUTENEHLIE NPUYNHL THBENH cemeil:

* BUpyc, NOpaxanwmi i yinsanwmi nuén.
» Myxa-napasuT, KOTOPEA OTKNEGEIEAET ARLA B Tenax nuén.

Karoil 2 NpHBEAEHHBIX HIXKE PEIYNIETATOE HCCNEQ0EaHUA NOAAEPRHEAET NPEGNONOKEHHE, YTD
n4énbl NoruanT ui-3a BUpYCa?

() B ynbax Guink 0BHapy®eHbl Ailla ApYroro opraHusma.

() B kneTkax nuén Guinn 0GHAPYHEHD MHCEKTHLMAL!.

() B kneTrax nuén Gbina ofHapysena JHK, He npunagnesawan nuénam.
.;::::- B ynbax Gbinn oBHapy#eHbl MEPTELIE NYENKI.

VYyamuecss JOJDKHBI UCIIOJIB30BAaTh COOTBETCTBYIOLIME HAYYHBIE 3HAHHUS O BHUPYCHBIX
UH(]EKIUAX, YTOObI OOBSCHUTH SBJICHUE, OMHCAHHOE B BOIPOCE, a MMEHHO, MPUCYTCTBUE
yyxepoanon JIHK B kneTkax muen. To ecTh AaHHBII BOIIPOC IPOBEPSAET YMEHUE, OTHOCSIIEEC K
KOMIIETEHIIMH «HAYYHOE OOBSICHEHHE ABJICHUI». 3/1€Ch TPETUIN BapUaHT SIBJISIETCS MPABUIbHBIM
BbIOOpOM: «B kiteTkax muén Obla ooHapyxena JJHK, He mpuHanexamias maénamy».

Homep sonpoca 5

Komnemnyus HayuHoe oObsicHeHHE siBIIEHUI

Tun snanus CopepxaTenbHOE 3HaHHE: KUBbIE CHCTEMBI
Konmexcm Oxpykarolasi cpejia; MECTHBIN/HAIIMOHAIbHBIN
llosnasamenvhwiil yposers Cpenuuii

Dopmam eonpoca C mpoCThIM MHO)KECTBEHHBIM BEIOOPOM OTBETA

B kauecTBe HEOOXOAMMOIO JOMOJIHUTEILHOTO KOMMEHTApUs K 3TOMY 3aJaHHIO CIEAyeT
CKa3aTh, YTO caMa OIMCAHHAs CUTyalus TMpeICTaBlIseT cO00M HE3HAKOMBIN YydaluMcs
MaTepuai, U HIMEHHO Ha 3TOM HOBOM MaTepHalie UM IpeJiaraeTcsi mpoJaeMOHCTPUPOBATh CBOU
3HAHUST M YMEHHUSA. OJTO MOXKHO CYUTATh THUIHMYHBIMUA YCIOBUSMH JJS JEMOHCTpAIMU
€CTECTBEHHOHAYyYHOU IPaMOTHOCTH.

B cooTBercTBUM € 3TOH XK€ MOJAENBI0 MOTYT pa3palaThIBaTbCs HOBBIE 33/aHUS: Kak
ONMMpAIOLIUECS] B OCHOBHOM Ha COJAEpKaHHE KaKoro-T0 OJHOr0 TMpeAMeTra, Tak u
MEXIPEIMETHBIE.
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