CIHIEHU®UKALIUA
AUATHOCTHYECKOH padoThl N0 GPYHKIHOHAIBHONH I'PAMOTHOCTH

ISl yYammxcs 8-X KJIaccoB:

ECTECTBEHHO-HAYYHASA I'PAMOTHOCTD

1. Heas guUArHOCTHYECKOii PaGOTBLI. OLCHUTH YPOBEHb C(HOPMHPOBAHHOCTHU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH KaK COCTaBIISIONIEH (PYHKIIMOHATHHON I'PAMOTHOCTH.

2. MMoaxoabl K pa3padoTKe TUATHOCTHYECKOH PadoThI.

CornacHO ompesieleHHIo M3BecTHOTo mcuxonora A. A. Jleontsesal, pynknmonansHas
rPaMOTHOCTh MPEANOJaraeT CoCOOHOCTh YeIOBEeKa MCIOJIb30BaTh MPUOOpPETaeMbBIE B TCUCHUE
JKU3HM 3HAHUS, YMEHHUS M HaBBIKA I pELICHUS MAaKCUMalbHO IIUPOKOIro JHara3oHa
JKU3HEHHBIX 33/1a4 B Pa3NUYHbIX cepax YelIOBEUECKOU IeATEIbHOCTH, OOIICHHS U COLIMATTbHBIX
OTHOUIEHHUM.

MeTom0I0THYecKOi OCHOBOM pa3paldoTKu 3amaHuil 1 (pOpMUPOBAHHS U OLEHKHU
€CTECTBEHHO-HAYyYHOW TpPaMOTHOCTH BbIOpaHa KOHUIEMHIMS COBPEMEHHOTO MEXIyHapOIHOTO
uccinenoanust PISA (Programme for International Students Assessment), pe3yabTaTbl KOTOPOTO
UCIIONIB3YIOTCS MHOTUMH CTpaHAMH MUpA Ui MOJEpPHH3AIMKM COJCPKaHUsS U Ipoliecca
00y4eHUsI.

B pazpabaTpiBaeMOM pOCCHHCKOM MOHUTOPUHTE (YHKIIMOHATBHOW TI'PaMOTHOCTH
€CTeCTBEHHO-Hay4yHasi I'PaMOTHOCTh IMOHUMAaeTcs TakK ke, Kak u B uccienoBanuu PISA. B

uccnenoBannu  PISA  ecTecTBEHHO-HAydHYH0 TPAaMOTHOCTh ONPEACISIOT TpPU OCHOBHBIC

KOMIICTCHIIUUN
u HAay4YHOC 00BsICHEHHE HBHCHHP’I;
u MPUMCECHCHUC CCTCCTBCHHO-HAYUYHBIX METOAOB UCCJICIOBAHUS;
- HHTCpHpCTAllUA AOAaHHBIX W HMCIIOJIB30BAHUC HAYYHBIX JO0Ka3aTCIbCTB IJId

MOJTYy4YEHUS BHIBOJIOB.

B u3mepurenbHOM HMHCTpyMEHTapuu (3aJaHUSX) MOHHTOPHHIA €CTECTBEHHO-HAYYHOM
TPaMOTHOCTHU TH KOMITETEHIIMH BBICTYNAIOT B KAYECTBE KOMNEMEHMHOCMHOU 001ACU OYeHKU.
B cBoto ouepens, o6vexmom nposepku (ONICHUBAHMS) SBISIOTCS OTACIbHBIC YMEHHUS, BXOISIIINE
B COCTaB TpE€X OCHOBHBIX KOMIIETEHIMA €CTECTBEHHO-Hay4yHOH rpaMoTHOCTH. (OCHOBa
OpPraHu3alMi OIEHKU €CTECTBEHHO-HAyYHOM TPAMOTHOCTH BKJIIOYAET TPU CTPYKTYPHBIX
KOMIIOHEHTA:

— KOHmeKcn, B KOTOPOM IIPEACTABIICHA HpO6JICMa;

1 O6pasosarensnas cucrema «Illkoma 2100x». ITegaroruka 31paBoro cMeICia: COOPHUK MAaTEPUAIOM / IO Hayd. PE/I.
A. A. JIeontseBa. M.: Banacc, U3narensckuii nom PAO, 2003. 368 c.



— codepaicanue ecmecmeeHHO-HaYYHO20 00Pa306aHIsl, KOTOPOE UCTIONIB3YETCS B 3a/JaHUSX;

— KOMnemeHmHOCmHAsA 0bracms, HEOOXOUMas ISl TOrO, YTOOBI CBSI3aTh KOHTEKCT, B
KOTOpPOM IpeZCTaBlieHa MpobiieMa, C €CTECTBEHHO-HAYYHBIM COZIEpKaHHEM, HEOOXOAUMBIM i €€
peleHusl.

[IpunsaToe omnpeneneHne €cTeCTBEHHO-HAyYHOH TIPAaMOTHOCTH M COCTAaBISIOLIUX €€
KOMIIETEHIIMM TOBJEKIO 3a €000l pa3paboTKy 0CO0O0ro HMHCTPYMEHTapus HCCIeI0BaHUS:
yYaluMcsl MpeasaraloTcsd He THUIHYHbIE y4yeOHbIe 3a/lauM, XapaKTepHbIE I TPaJUIIMOHHBIX
cucteM OOYy4YeHHMS W MOHUTOPHHIOBBIX HCCIEIOBAaHUN €CTECTBEHHO-HAYYHOH ITOATOTOBKH, a
OnuU3KUe K peanbHblM NpoONeMHble CUumyayuu, npeocmagieHubie 8 HeKOMopoM KOHMeKcme |

pa3p€macMbI€ JOCTYIIHBIMHA YHAIIEMYCs CpEACTBaAMU €CTCCTBECHHO-HAYUYHBIX IIPEAMETOB.

3. OO0uas xapakTepuCTUKA IMATHOCTUYECKO padoThI:

3.1. Coaep:kaTtejbHasi 00J1acTh OICHKH (paclpeielicHHue 3aJaHuil IO OTICIbHBIM

obJacTsaMm)
Tabmuua 1
Pacnipenenenue 3aganuii o cojepkaTreabHbIM 00J1acTsIM
Yucno 3a0anui 6 pabome
Cooepoicamenvras obnacmo
Bapuanm 1 Bapuanm 2

JKuBble cucTeMsl - 1
DU3NYECKUE CUCTEMBI 7 7
Hayku o 3emue 2 2
Hroro 9 10

3.2. KommeTreHTHOCTHasi 00J1acTh OICHKH (pacrmpeiesieHne 3aJaHduil 10 OTAEITHHBIM

KOMIIETEHTHOCTHBIM 00JIaCTSIM)

Tabmumna 2
Pacnpenenenue 3agannii M0 KOMIIETEHTHOCTHBIM 00JIACTSIM
Komnemenmnocmnas obnacme Yucno 3adanuii 6 pabome
Bapuanm 1 Bapuanm 2
HayuHoe 00bsicHEeHUE SIBJICHUM &) 4
[IpuMeHeHMEe ecTeCTBEHHO-HAyUHBIX METOJIOB 9 5
WCCIICIOBAHHS

WNuTtepniperanyisi  JaHHBIX W HCIOJH30BAaHHE 9 4
HAYYHBIX JI0KA3aTeJLCTB IS TTOJTyICHHUs BEIBOJIOB
Htoro 9 10




3.3. KonTekct (pacnpezencHue 3aJanuii 10 OTACTbHBIM KOHTEKCTaM)

Tabmuua 3
Pacrnipenenenue 3aianuii Mo KOHTEKCTaM
Konmexem Yucno 3adanuii 8 pabome
Bapuanm 1 Bapuanm 2
JInunbIi 4 4
MecTHbIi - 4
['mobanpHBIN 5 2
Hroro 9 10

3.4. YpoBeHb CJI0KHOCTH 331aHus (pacIpeieieHIe 3a1aH il 10 OTACIbHBIM YPOBHSIM).

B paGoty BXoasT 3a7aHus TPEX YPOBHEH CIIOXKHOCTU: HU3KHUMA, CPEIHUH, BBICOKHIA.

Tabnuma 4
Pacnipenenenue 3ananuii 10 ypoBHSIM CII0KHOCTH
Vposenw crnoscnocmu Yucno 3adanuii ¢ pabome
Bapuanm 1 Bapuanm 2
Huzknii 2 2
Cpennuit 5 5
Bricokuit 2 3
Hroro 9 10

3.5. Tun 3aganus 1o popme OTBETOB

B BapruaHTaXx UCIIOJIB3YIOTCA CICAYIOIUC THIIbI SaI[aHHﬁ:

- C BBI60pOM OHOT'O BEPHOI'0 OTBETA

- C BBI60pOM HECKOJIBKHUX BCPHBIX OTBETOB

— C Pa3BCPHYTHIM OTBCTOM

— Ha YCTAaHOBJICHHUEC COOTBCTCTBUA

— Ha YCTAaHOBJICHHE ITOCIICA0BATCIbHOCTH

— KOMINICKCHOC 3aJaHuEC C BI)I60p0M OTBETAa U OOBICHEHHUEM.

4. BpeMs BbINOJHEHHUs THATHOCTHUECKON paboThI cocTaniseT 40 MUHYT.

5. Cucrema OI€HKM BBIIIOJIHEHUS JUAarHOCTHYSCKOM pa60TBI.

B paboty BXonAT 3aaHusl, KOTOPBIE OLIEHUBAIOTCS OJTHUM OaJlJIOM U ABYMs OaiiaMu.

B BapuanTe 1 3amaHuii, KOTOpPBIC OIICHUBAIOTCS OJTHUM OayuIoM, — 6, IByMsI OautaMu — 3.

Maxkcumanvueiii 6ann no Bapuanty 1 cocrasnser 12 Ganos.

B BapuanTe 2 3agaHuii, KOTOpPBIE OIICHUBAIOTCS OJJHUM OaioMm, — 7, AByMsl OamamMu — 3.



Maxkcumanvueiii 6ann 1o BapuaHTy 2 cocranisieT 13 6aos.

BrImonHeHUe OTHENBHBIX 3alaHWii  OLIGHUBACTCS AaBTOMATUYCCKH KOMITBIOTEPHOMN
POTPAMMO¥ MJTH SKCIIEPTOM B 3aBUCUMOCTH OT TUIIA 3aJIaHUM.

3ananus ¢ BLIOOPOM OJTHOTO OTBETA, KPATKUM OTBETOM M HEKOTOPHIE 33JaHUSI C BEIOOPOM
HECKOJIBKUX BEPHBIX OTBETOB W Pa3BEPHYTHIM OTBETOM oleHuBaroTcs B 1 Oamn wim 0 Gamos.
Psin 3amanuii ¢ pa3BepHyTHIM OTBETOM M C BEIOOPOM HECKOJIBKMX BEPHBIX OTBETOB OLICHUBAIOTCS
B 2, 1, 0 Gasu1oB: MOJTHBIN BEpHBIN OTBET — 2 Oajia, YaCTUYHO BEPHBIN OTBET — | Oasj1, HEBEPHBIN
orBeT — 0 6aioB.

[To pe3ynbTaTam BBITIOJHEHUS TUATHOCTUYECKON pabOThI HA OCHOBE CyMMAapHOTro Oaiia,
MOJYYCHHOTO Y4YallUMCsl 3a BBIIIOJHEHHE BCEX 3aJIaHUM, YCIIOBHO OIPEACISICTCS ypPOBECHb
c(OPMHUPOBAHHOCTH €CTECTBCHHO-HAYYHOW IPAMOTHOCTH:

- Heoocmamounwii: ot 0 10 2 6ay10B

- Husxuii: ot 3 1o 4 6ajuios

- Cpeonuti: ot 5 no 7 6aymoB

- Toswviuennwiii: ot 8 no 10 damwioB

— Boicokuui: ot 11 GamioB U BEIIIE

Hpunioxenne 1. Ilnan quarnocTudeckoi padoTol



IJIAH TUATHOCTUYECKOI PABOTHI (8 kaacc)

BAPHUAHT Ne 1

Tun npoBepkun
Ne POBEp baJsn 3a
Conep:xaresbHas 00J1aCTh KommnerenTHocTHAA 00J1aCTH O0beKT oeHKHn (3xcnepTHas/
3aJaHusA BbIINIOJIHEHH €
MporpaMMHas)
AT'EHT 000
1 . JlenaTh 1 HAYYHO OOOCHOBBIBATH MPOTHO3BI
®u3nYecKue CUCTEMBI Hayunoe o0bscHeHue SIBICHUIMA [Iporpammuas 1
0 MPOTEKAHUH MPOIIECCa WIIN SIBJICHUS
WNuTtepnperanust JaHHBIX U
2 HCIIOJIb30BAaHUE HAYYHBIX Pacno3naBatk, uCnonbp30BaTh U CO3aBaTh
®u3nYecKue CUCTEMBI [Iporpammuas 1
JTIOKA3aTeNIbCTB JIJIs TTOTYyYCHUS O0OBSACHHUTEIIbHBIC MOJIETTU U TIPEICTABIICHUS
BBIBOJIOB
3 . Pacno3naBatk, uCmoib30BaTh U CO37aBaTh
®u3nYecKue CUCTEMBI Hayunoe o0bscHeHuE SIBICHUIMA DKcnepTHas 2
00BSICHUTENIbHBIE MOJICNTU U MPEACTABICHUS
OnuceIBaTh WM OLEHUBATH CIIOCOOBI,
4 [IpuMeHeHne eCTeCTBEHHO-HAYYHBIX | KOTOPBIE UCTIOJIB3YIOT YUEHBIE, YTOOBI
®u3NYecKue CUCTEMBI [Iporpammuas 1
METO/I0B HCCIIEJOBAHUSA o0ecneunTh HaJeKHOCTh JaHHBIX U
JIOCTOBEPHOCTh O0BSICHEHHI
BETPSK
[IpuMeHATh COOTBETCTBYIOIINE
5 DU3NYECKUE CUCTEMBI Hayunoe oObsicHeHue siBIIeHUIM €CTECTBEHHO-HAYYHBIE 3HAHUS IS [Iporpammuast 1
O0BSICHEHHS SIBJICHUS
. OOBACHATH PUHITUTT ACHCTBUSA
6 ®u3nYecKue CUCTEMBI Hayunoe o0bscHeHUe SIBICHUIA DHIHILIIL DkcnepTHas 1
TEXHUYECKOTO YCTPONCTBA UIIM TEXHOJIOTUH
WNurtepnperanus JaHHBIX U
AHanM3UpoOBaTh, UHTEPIPETUPOBATH
WCITOJTh30BAHNE HAYIHBIX
7 ®u3NYEeCKUEe CUCTEMBI JTAHHBIE U JIeJIaTh COOTBETCTBYIOIINE [Iporpammuas 1
JTIOKa3aTeNIbCTB JIJIsl OTYyYEeHUS
BBIBOJIBI
BBIBOJIOB
[IpumeneHue ecrecTBeHHO-HAy4YHBIX | [Ipenmarath wim O1eHuBaTh CIIoco0
8 Hayxkwu o 3emue P Y PeL DKcrepTHas 2
METO/IOB HCCIIEJOBAHUS Hay4YHOT'O MCCJIEJOBAaHUsI JAHHOTO BOIIPOCa




Hayxu o 3emuie

Hay4dHoe oObsicHeHHE SIBIICHUI

JlenaTh 1 HAYYHO OOOCHOBBIBATH MPOTHO3BI
0 NMPOTEKAHUHU MPOIIECCa WIIN SIBJICHUS

[IporpammHas




BAPHUAHT Ne 2

Tun npoBepku

Ne basn 3a
Conep:xaresbHas 00J1aCTh KommnerenTHocTHAA 00J1aCTH O0beKT oeHKHn (3xcnepTHas/
3aJaHusA BbITNIOJIHEHH €
MporpaMMHas)
yyJa10 IPUPOABI (KPUCTAJIJIBI)
. Pacno3naBate u hopmynupoBarth 1eb
1 ®u3nYecKue CUCTEMBI Hayunoe o0bscHeHue sIBICHUIMA opmyup OkcnepTHas 2
JJAHHOT'O MCCJIEIOBAHMS
WuTepnperanys JaHHBIX U
AHanmM3upoBaTh, UHTEPIPETUPOBATH
2 HCIIOJIb30BAaHNUE HAYYHBIX
2Kussie cuctembl JTAHHBIE U JIeJIaTh COOTBETCTBYIOIINE [Iporpammuas 1
JI0OKa3aTeNIbCTB IS ITOJTyYEHUS
BBIBOJIbI
BBIBOJIOB
WNHurtepnperanus JaHHBIX U
HCIIOJIb30BAHNE HAYYHBIX [IpeoOpa3oBbiBaTh OHY (hopm
3 ®u3nYecKue CUCTEMBI Y peodp iy dopuy [Iporpammuas 1
JI0OKa3aTeNIbCTB JJIsl IOy YeHUS MPEACTABJICHUS JAHHBIX B APYTYIO
BbIBOJIOB
WNHurepnperanus JaHHBIX U
AHanmM3upoBaTh, UHTEPIPETUPOBATH
HCIIOJIb30BAHNE HAYYHBIX
4 Pu3nYecKue CUCTEMBI JaHHBIE U JI€71aTh COOTBETCTBYIOIINE [IporpammMHas 1
JI0Ka3aTeNbCTB JUIsl TOJTy4ECHHUS
BBIBOJIBI
BBIBOJIOB
[TpumeHneHue ectecTBeHHO-Hay4yHbIX | [Ipennarare wim onieHUBaTh CIIOCOO
S Pu3nuecKue CUCTEMBI [Iporpammuas 1
METOJIOB MCCIIEOBAHUs Hay4YHOT'0 MCCIIEJOBAaHUs JAHHOTO BOIIPOCA
COJIHIIE HAT'PEET BOY
[IpuMeHATH COOTBETCTBYIOIINE
6 Pu3nuecKue CUCTEMBI HayuHoe o0bsicHeHUe sIBIEHUI €CTECTBECHHO-HAYYHbIE 3HAHUS AJIs [Iporpammuas 1
00BSCHEHHS SIBJICHUS
. OOBACHATH PUHITUTT ACHCTBUSA
7 Pu3nuecKue CUCTEMBI HayuHoe o0bscHeHMe siBIeHUN DU 1 OKcnepTHas 2
TEXHUYECKOI'0 YCTPOMCTBA UIIU TEXHOJIOTHUH
IIpuMeHeHne ecTeCTBEHHO-HAay4HbIX | Pacno3HaBaTh U (pOpMyIMpOBATH LIETb
8 ®u3NYEeCKUEe CUCTEMBI P Y opmyup t OKkcnepTHas 2

MCTOO0B UCCIICIOBAaHUA

JaHHOT'O MCCIICAOBaAHUA




HuTepnperanus 1aHHBIX U

AHanu3upoBaTh, HHTEPIPETUPOBATH

UCIIOJIb30BaHUE HAYyUHBIX
9 Hayku o 3emie JTaHHbBIE U JIe]1aTh COOTBETCTBYIOIINE [IporpammHas
JI0Ka3aTeNbCTB ISl TOJIy4EHUS
BBIBO/IbI
BBIBOJIOB
. eJIaTh U HayYHO OOOCHOBBIBATh ITPOIHO3BI
10 Hayxu o 3emuie Hayunoe o0bscHeHMe IBICHUN A Y p [IporpammHas

O IPOTCKAaHMU IMPOoLCCCa NN SABJICHUA




