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Ilyonuxayus 6 scypuane « Becmnux oopazosanus Poccuuy utono Nel4 2019

HA ITYTU PEHIEHUSA CTPATEIT'HYECKUX 3ATAY

Tanuna Cepeeesna KOBAJIEBA, pykosooumens Llenmpa oyenku kauecmsea 00pazo8anus
OI'BHY «HUncmumym cmpamezuu pazeumust 00pazo8anus
Poccuiickoii akademuu obpazosanusy,
pyKogooumensv npoexkma « Monumopune gpopmuposanus yHKYUOHANbHOU SPAMOMHOCTIUY,
K.N.H.

Jo 2024 roma B LENAX OCYIIECTBIEHUS MPOPHIBHOTO HAYyYHO-TEXHUUYECKOIO H
COLMAJIbHO-3KOHOMHYECKOT0 pa3BUTHsI CTPaHbI IJIaHUpYeTcsa oOecnieueHne BXoxkaeHus Poccun
B UHMCIO TIISITH KpPYNHEHIIMX OHKOHOMMK MHpa, B TOM YHCIE O0ecleYeHUue TEeMIIOB
HSKOHOMHYECKOTO pOCTa BbIle MHUPOBBIX. IlpaButensctBy P® mopydeno obecneduTthb
MI00ATBHYI0 KOHKYPEHTOCIIOCOOHOCTh POCCHIICKOTO 00pa3oBaHUs, BXOXIeHUE Poccuiickoi
®eneparnun B yrcao 10 Bexylmx cTpaH MUpa 10 KayecTBY 001Iero oopa3oBaHus.

Kaxkue mHoevie nanpagnenus  pabomel  peanusyromca  npogheccuoHanbHyuIM
cooougecmeom? KOHKYpEeHTOCIIOCOOHOCTh 00pa30BaHUs OINpPEAEIAETCS B IEPBYIO Ouepe/lb He
MECTOM, KOTOpO€ CTpaHa 3aHMMAaeT B pPEUTHHIEe MEXKIYHAPOJHBIX CPaBHHUTEIbHBIX
HCCleq0BaHui, MoaoOHBIX ucciemoBanusM PISA, TIMSS uau PIRLS!. Ona onpeaeIsieTcs
KayecTBOM M JIOCTYHHOCTbIO 0Opa3oBaHus. KOHKypeHTOCHOCOOHOCTh CTpaHbl — 3TO
CIOCOOHOCTh BBIIEP)KaTh KOHKYPEHIIMIO B OBJIAJICHUM HOBBIMH TEXHOJOTHSMH, CHOCOOHOCTH
rpaXkJiaH aJanTUPOBATHCS K U3MEHSIONIMMCS YCIOBUSAM O0Y4YEHUs, TPYAa U )KU3HU.

MesxayHapo/iHble CpaBHUTENbHbIE UCCIIEJOBaHUS B 00JacTH 00pa3oBaHMs IO 33 TOJA0M
HOJTBEPXKIAIOT, YTO POCCUIICKUE ydyallluecsl CUIIbHBI B 00JIACTH NPEAMETHBIX 3HAHUH, HO y HUX
BO3HHUKAIOT TPYAHOCTH B NMPHMEHEHHH IPEIMETHBIX 3HAHUH B CHUTYaIUSIX, MPUOIMKEHHBIX K

JKU3HEHHBIM peaJbHOCTSIM. B CBsI3W ¢ 3TUM, OJHOM U3 3adad il Tpo(ecCHOHATBLHOTO

! PISA — mexynaposHasi mporpaMma 1o OLEHKe oGpa3oBaTeNbHBIX gocTivkenuii (Programme for International
Student Assessment), omeHuBaeTcss cHOPMHUPOBAHHOCTh (DYHKIMOHATBHOW TPAMOTHOCTU Y4YaIIuxcsi 15-neTHero
Bo3pacra. OcymiectBisiercs: Opranusanueit Jxkonomuueckoro Corpyanuuectsa u Passurus (OECD — Organization
for Economic Cooperation and Development). I'naBHbiii BOmpOC, Ha KOTOPBIH OTBEYAaET HCCIIEAOBAHUE,
«O6nagaroT M ydammuecs 15-IeTHero Bo3pacTa, MOJyYHMBIIME 00s3aTesibHOE obliee oOpa3oBaHHE, 3HAHUSIMU U
YMEHHUSMH, HEOOXOAMMBIMH WM JUIS IOJHOLEHHOTO (PYHKIMOHMPOBAaHMS B COBPEMEHHOM OOIIECTBE, T.€. IS
peLIeHus! IUPOKOTO JMana3oHa 3a7a4 B pa3jInuHbIX cepax 4eIoBeYECKOH NeaTeIbHOCTH, OOLICHHS U COLHMATbHBIX
OTHOIIICHHUN 7.

TIMSS — mMexyHapoJHOE MOHUTOPUHIOBOE HCCIIEIOBaHIE KaueCTBa MATEMATHYECKOTO U €CTECTBEHHOHAYYHOIO
obpazosanms (Trends in Mathematics and Science Study); omeHmBaeTcsi OCBOEHHS OCHOB MAaTeMaTHKH |
€CTECTBEHHOHAYYHBIX MPEIMETOB yJammMucsa 4 u 8 KJIacCOB M MPOQIIIBHBIX KypCOB MO MaTeMaTWKe WU (HU3UKHU
yuamumucs 11 kmaccoB. Opraan3oBano MexIyHapOIHOHM accolMaliieil mo oreHKe o0pa3oBaTeNbHBIX JOCTHKCHHMA
(IEA — International Association for the Evaluation of Educational Achievement).

PIRLS — mexxayHapoaHblil mpoekT «M3yueHue kauecTBa YTeHHs M MOHMMaHuUs Tekcta» (Progress in International
Reading Literacy Study), 4 xmacc. Opranu3oBano MexayHapOAHON accolualnueil 1Mo OLeHKe 00pa3oBaTeNIbHBIX
noctiokenuid (IEA — International Association for the Evaluation of Educational Achievement). Ha py0exe
mepexoja W3 Ha4YaJbHOM B OCHOBHYIO IIKOJY OLIEHMBAeTCs YPOBEHb C(OPMHUPOBAHHOCTH YHTATEIbCKOM
IrPaMOTHOCTH KaK OCHOBBI JUIS JaJbHEHIIero ooyueHusl.

MoHuTOopHHI (POPMHUPOBAHUS U OLEHKH (PYHKLMOHAJIBHON IPAMOTHOCTH 3crp. u3 70
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co0011IecTBa CTAHOBUTCS pa3paboTKa HAI[MOHAJIHLHOTO UHCTPYMEHTAPUS U TEXHOJOTUH, KOTOPhIE
OyayT crmocoOCTBOBAaTh (OPMHUPOBAHUIO U OIEHKE CHOCOOHOCTH MPUMEHSATH IMOJIYYCHHBIC B
nporecce OOydeHHs] 3HAHMS JJIS PEUICHUS Pa3IMYHBIX YYEOHBIX M TNPAKTHUECKUX 3a1ad —
dbopmupoBaHnio (PYHKITMOHAIBHOW rpaMOTHOCTHU. JaHHas 3amavya Havasga peanu3oBatbes B 2019
rogy B paMKaXx HWHHOBAallMOHHOTO mpoekta MuHucTepcTBa mpocBemienus Poccuiickoi
Oeneparun «MOHUTOPUHT (OPMHUPOBAHUS (YHKIIMOHATIHLHONH TPAMOTHOCTHY, OCYIIECTBICHUE
koToporo mopydueHo PI'BHY «UHctuTyT crparerun pas3Butus oOpasoBaHusi Poccuiickoit
akageMuu  oOpasoBaHMs».  Pe3ynbTraThl ~ MOHUTOpUHTA  (OPMHUPOBAHUS U OLICHKHU
GyHKIIMOHAIBHOW T'PaMOTHOCTH OYAYT yYUTBIBaThbCA MpH peanu3anuu npoekta denepanbHoii
CIIy>kOBI IO HaA30py B chepe oOpa3oBaHusl U HAYKH, OCHOBOM KOTOporo Oyner «MeTomonorus u
KPUTEPUU OIIEHKU KadecTBa o0IIero o0pa3oBaHus B 00me00pa3oBaTebHBIX OpPraHU3alUAX Ha
OCHOBE TMPAKTUKH MEXIYHAPOJHBIX HCCIECJOBAaHUI KayecTBa MOATOTOBKH OOYYaOIIUXCS,
yrBepxkaeHHbIe 6 Mas 2019 roga denepanbHOil ciny)00i 1Mo HaA30py B cdepe oOpazoBaHus U
HaykH (npuka3 590) u MunuctepctBom npocselienus Poccuiickoit @enepanuu (rpukas 219).

B uem npoaenaomca ocodvennocmu npoexma «Monumopunz opmuposanus
dyukyuonanvnoi pamomuocmun?

OcHoBHast ~ menp  mpoekra  «MoHUTOpUHT  (GOPMUPOBAHUA  (PYHKIHOHAIBHON
IPaMOTHOCTHY - TIOBBIIICHHE KayecTBa U KOHKYPEHTOCIIOCOOHOCTH POCCUICKOTO 00pa30BaHMUsI.
['maBHO#M 3amaueil sBHseTcs pa3pabOTKa HAa OCHOBE CHCTEMHO-IESATEbHOCTHOTO MOIXO0/a
CUCTEeMBI 3aJlaHMi Ui ydammxcs 5-9 kiaccoB. DTa cuctema 3ajaHuil Oyner crmocoOCTBOBATh
OOHOBJICHHIO Y4YeOHBIX M METOJMUYECKUX MAaTepHUajoB C YYETOM IEPEOPHEHTAI[MM CHCTEMBI
0o0pa3oBaHMs Ha HOBBIE PE3YNbTAThI, CBA3AHHBIE C «HaBbIKAMU 21 Beka», — (YHKIMOHAIbHON
FPaMOTHOCTBIO YYalIUXCS WU pa3BUTHEM ITO3UTHUBHBIX YCTAaHOBOK, MOTHBalUU OOydeHus u
CTpaTeruil MOBEACHMSI YUYaIUXCs B Pa3JIMYHbIX CUTYalUsX.

MonuTopuHTr (OpMUPOBaHUS (PYHKIIMOHAIBHOM IPaMOTHOCTH — 3TO HE KOHTPOJIb U HE
IPOBEPKAa C BBICTPAUBAHUEM PEUTHHIOB O0Opa30BaTENIbHBIX OpraHMU3alMil WM PETHOHOB.
OcHOBO BHEJIpEHMsI MPOEKTa SBJISAIOTCA HAEH (POPMUPYIOLIETO OLIEHWBAHMS: MOJAEPKKA U
oOecrieueHne  (GopmupoBaHus  (QyHKIMOHAIBHOW  rpaMoTHOcTH. CucTema  3ajaHui
pa3pabaTbIBaeTCs C y4eTOM MOJXOJOB W HHCTPYMEHTApHUs MEXIYHApOJHOIO HCCIEIOBAHUS
PISA (kOHIENTyaJbHBIX paMOK, 3aJaHUN W pPE3yJbTaTOB HMX BBIIOJIHEHHUS POCCUHCKHMHU
yuanmucs). [Ipu 3ToM Hcmonb3yloTcs BCe OTEUECTBEHHBbIE MHHOBAIIMOHHBIE Pa3palOTKU B
TAHHOI 00JIaCTH.

B kadecTBe OCHOBHBIX COCTaBJSIOIIMX (DYHKIIMOHAIBHOW T'PAaMOTHOCTHU BBIJENICHBI:
MaTeMaTh4yecKas rpaMOTHOCTb, YUTATENIbCKasl TPAMOTHOCTb, €CTECTBEHHOHAYYHasi FPaMOTHOCTb,

q)HHaHCOBaSI rpaMOTHOCTbD, rio0aIbHbBIE KOMIIETCHIIMHU U KPCATHBHOC MBIIIJICHUC.
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Yem omnuuaemca noeasn cucmema 3a0AHUN OM MPAOUUUOHHO UCHOILIYEMbBIX 6
omeuecmeeHHoll wKoae?

[To xaxmoMy HampaBiIeHHUIO (DYHKIIMOHATFHOW TPAMOTHOCTH pa3pabaThiBaeMble 3a1aHUS
00BbEIMHEHBI B TEMaTUYECKHE OJIOKH, COCTaBIIAIOLINE OCHOBY MHCTPYMEHTApHs (TaKXkKe Kak U B
ucciaenoBanuu PISA). brmok 3amanuii BKiroyaer B ce0s ONMUCAaHWE pPEATbHOM CHUTYaIlUH,
NpeCTaBICHHOE, KaK MPaBUJIO, B MPOOJIEMHOM KITIOYE, U P BOIIPOCOB-3aJaHH, OTHOCSIIUXCS
K 3TOH cuTyaluu. Yuamuecs IOJDKHBI BBIIIOJIHUTh 3a/laHusl, UCIOJb3Ysl 3HAHUS U3 PA3IUYHBIX
npeaMeTHeIX obnacteil. X mocienoBaTesbHOE BBIIOJHEHHUE CIIOCOOCTBYET TOMY, YTO JIBUTASACH
OT BOIIPOCa K BONPOCY, YUYEHHKH IOTPYKAIOTCA B ONMCAHHYIO HCTOPUIO (CUTYyaluio) M
nproOpeTaroT KaKk HOBbIE 3HAHUS, TaK U (DYHKIIMOHAIbHBIC HABBIKH.

[IpennoxeHHbIe CHUTyallud CBS3aHBl C Pa3HOOOpPA3HBIMU AaCIEKTAaMH OKpYKaIoUIeh
KHU3HHU, Hanbosee OIM3KUMHU K JIMYHOMY MHUPY YYAIIMXCS U BBI3BIBAIOIIUMH y HUX HHTEpEC.
[IpeuioskeHHBIE  CUTyallUH TakkKe CBsi3aHbl C  MPO(ECCHOHANBHOM  J1eSTEIbHOCTBIO,
MTOBCETHEBHOM JKU3HBIO MECTHOTO OOIIECTBA, MPOOIeMaMH OKpYKaromei cpeasl. MoryTt ObITh
IIPE/IJIOKEHBI U CUTYaIH, CBSI3aHHBIE C HAYKOM.

IIpu orbope cutyauuii, Hampumep, MO HANpaBIEHUIO (UHAHCOBOM TI'PaMOTHOCTHU
CTaBUTCS 3a/Jada WCIOJIb30BAaTh COLMAJIBbHBIA OINBIT y4YallMXcs pa3Horo Bo3pacra. B
OOJBIIMHCTBE CIIyyaeB, IJIABHbIE TIE€POM 3aJaHUid — CBEPCTHUKU YUYEHHUKOB, KOTOpPbIE
CTOJIKHYJIUCh C HEOOXOAMMOCTBIO MPHHATH ONPEACICHHBIC PEIICHUS, WIH CeMbs, KOTOpas
pelaet npodaeMy, 3HAKOMYIO OOJIBIINHCTBY M3 YUALIUXCS.

Hannyne KOHTEKCTa 3a/1aHus SBISIETCS] BXKHBIM YCJIIOBUEM 33/1aHUs HA (POPMHUPOBAHUE U
OLICHKY (PYyHKIMOHAJILHOM rpaMOTHOCTU. Benpb QyHKIMOHAIbHASA IPaMOTHOCTh M IIPEANOIAraet
CIIOCOOHOCTh MPUMEHUTh 3HAHUS B pPEaJbHOW CUTYallMH, a HE B IPUBBIYHON yueOHOH. MIMeHHO
HaJIMYMe KOHTEKCTa, B KOTOPBIA MOMEIleHa MpoOJeMHas CHTyallus, JaeT OTBET Ha BOIPOC,
3auem MOXXET MOHAJO00MThCA TO WJIM WHOE 3HaHUE. 3afaHus (3ajjauyd) BHE KOHTEKCTa OYCHb
4acTO HE MOTHUBUPYIOT yUYaIIMXCs NIPUKIAIbIBATh YCUIINS JJI UX BBITOJHEHUS.

Kaxkue pesynomamul yrce nonyuensl 6 npoekme K Hauasy yuednozo 2ooa?

B pamkax mepBoro sramna mpoekrta pazpaboTaHa cucTeMa 3aJaHuil U1 ydammxcst 5 u 7
KJIACCOB, BKJIOYAIOINAs PA3JIMYHbIE CUTYAllMU U3 peanbHO Ku3HU (132 KOMIUIEKCHBIX CUTyalui
U MHOYKECTBEHHBIX TEKCTOB M 513 OTHENbHBIX 3aJaHUi K MPEAIOKEHHBIM CHUTYallHsIM U
TekctaM). Pa3paboranHbple 3amaHus mnpouuiM ampobamuio B 24 peruonax Poccuiickoit
®eneparun. B anpobaruu npunsiim yyactue 10656 yuammxcs 5 u 10140 yuyamuxcst 7 Ki1accos,
Oonee 520 yuutenedr u3 344 oOpazoBaTeNbHBIX OpraHuzanuid, Oonee 50 crnenuUaInCcTOB W3

PErMOHAJIBHBIX U MYHULUIIAIBHBIX OPTaHOB YIPaBJIEHUsI 00pa30BaHUEM.
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K npoBegenuio ampobauuy  HMHCTpYMEHTapuss M TEXHOJOTMM  MOHUTOPHHTA
dbopMupoBaHUs (PYHKIIMOHAITBHON TPAMOTHOCTH OBLI MPOSIBICH BBICOKUN MHTEPEC CO CTOPOHBI
[IEJaroroB M y4alluxcs, a TaKXKe METOAMYECKHUX CIY)KO M CHEeUUalNCTOB LEHTPOB OLIEHKHU
KayecTBa 00pa3oBaHUs.

B Hacrosiiee Bpemst noaBoaTcs utoru anpodauuu. [locne nopabotku mo pesynbTaram
anpoOanuy 4YacTh 3aJaHUN OyAeT OTKpbITa JUIs KCIOJIb30BaHHS B y4eOHOM mporuecce M
MOBBIIICHUS KBATM(DUKAIIMK YIUTENeH, YacTh 3aJaHuii OyIeT MCIONb30BAThCS IS NaTbHEHIINX
paboT M0 MOHUTOPUHTY CUCTEMBbI OOPA30BAHMUSL.

B ®I'BHY «HMuaCcTUTYT cCTparerun pa3Butus oOpazoBanusi PAO» paspaborana
nporpaMMa TOBBINICHUs KBamupukanuu «DopMUpPOBaHHE U OICHKA (PYHKIIMOHAIBHON
IPaMOTHOCTH IIKOJBHUKOBY», KOTOpas aJpecoBaHa CIIELUAIMCTaM OpraHOB YIPaBJIEHUS
o0Opa3oBaHueM, CIIy>KObl HaZ30pa U KOHTPoJd B chepe 0Opa3oBaHuUs, [ICHTPOB OLICHKH KauecTBa
o0pa3oBaHMs, METOJUCTAM, MPENOJaBaTEIsIM MEAarornyeckKuX BY30B, MHCTHUTYTOB Pa3BUTHS
00pa3oBaHusl, PYKOBOJUTEISIM U YUYHTEISIM 0Opa30BaTeNbHBIX opranm3auuii. [lepemnoaroToBky
npouuin yxe 6osnee 100 ciennaanucToB U yduTene.

K mnpoBeneHuio aBryCTOBCKMX COBEIIAHWNW B pErHOHAaX CTPaHbl HJET MOJITOTOBKA
AHAIUTUYECKUX U Y4eOHO-METOAMYECKUX MaTepralioB. MUHUCTEPCTBOM IPOCBELICHUS
IUIAHUPYETCS NIPOBEJCHHUE CEMHUHApOB BO BCEX pErMOHAaX CTpaHbl, Ha KOTOPBIX OyayT
oOcyxnaTecsi  pe3ynbrarthl  npoekra «MoHHTOpHHT  (QOopMHUpOBaHUS  (YHKIIMOHATHHOU

I'PaMOTHOCTH».
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[Tybnukarus B xypHaie «BectHuk oopazoBanus Poccun» aBryct Nel6 2019

YTO HEOBXOJUMO 3HATH KAKJIOMY YUUTEJIIO O ®YHKIIMOHAJIBHOM
I'PAMOTHOCTH

Tanuna Cepeeesna KOBAJIEBA, pykosooumens Llenmpa oyenxu kauecmsea 00pazosanus
DOI'BHY «HUncmumym cmpamezuu pazeumust 00pazo8anus
Poccuiickoii akademuu obpazosanusy,
pyKogooumensv npoexkma « Monumopune gpopmupoanus yHKYUOHANbHOU SPAMOMHOCTIUY,
K.N.H.

Ha BcepoccuiickoM COBEIaHMM PErHOHAJIbHBIX MUHHUCTPOB, KOTOPOE COCTOSAIOCH 28
UIOHS TeKylero rojga B MockBe, ObUIM NpPEACTaBICHbI IIEpBbIE pE3yJIbTAaThl IMPOEKTA
«MonuTopuHT (popMupoBaHHsS (YHKIMOHATHHON IPAaMOTHOCTHY» (KpaTKOE OMUCAHHWE KOTOPOTo
npuBoguTcs B 14 Homepe KypHana 3a 3TOT roa). B 2020 rogy B paMkax JaHHOTO MHpPOEKTa
BIIEpBble OyJeT MpoBeJeHAa OleHKa C(HOPMUPOBAHHOCTH (PYHKIMOHAIBHON TI'PaMOTHOCTU
IIKOJIbHUKOB Ha OCHOBE HAIMOHAIBHOTO WHCTPYMEHTApHs, Pa3pabOTaHHOTO CIEeHaTucTaMu
OI'BHY «MHcTtutyT crpareruu pa3BuTths oopasoBanus Poccuiickoil akanemMuu oOpa3oBaHus».

[lepBpiMu yyacTHUKaMu MOHUTOpHUHTra B 2020 rony cTanyT y4amuecs 5 Kjlacca B CBA3H C
TE€M, 4YTO TIIOCTaBJIeHa 3a/laya pEryJspPHOrO CJIEKEHHs 3a pa3BUTHEM (YHKIIMOHAJIBHOU
IPaMOTHOCTH YYalllUXCsl OCHOBHOM ILIKOJIBI, B mocnencTBue OyaeT MpOBOAMTHCS CIEKEHHUE 3a
pa3BuTHEM (DYHKIIMOHAILHOW TPAMOTHOCTH Y4YaIIUXCsI BILIOTH J10 9 Kitacca.

DYHKYUOHATILHAS ZPAMOMHOCIL — OOUH U3 2NAGHBIX PE3YIbMAmMOo8 00PaA306aHUs U

opuenmayuu 8 mupe npogheccuii

Jlns ycnemHoro popMHpoBaHUs (PYHKIIMOHAIBHOM I'paMOTHOCTH B y4eOHOM mpoliecce
yUUTENs JOJDKHBI TONYYHTh OTBETHI Ha CIEAYIOUIME BOIPOCHL: Ymo nonumaemcsi noo
DYHKYUOHANLHOU 2PAMOMHOCMbIO U ee omoenbHbiMu cocmasnaiowumu? Kax yuumenv mooxcem
ybeoumvcsi 6 mom, 4mo QYHKYUOHANbHAS 2PAMOMHOCMb copmuposeana y yuenuka? Kak
nepeopueHmupogams yu4eOHuvlll npoyecc Ha IPpgexmuenoe o081a0eHue QYHKYUOHATLHOU
2PamMomHoCmovio?

Ymo nonumaemcs noo @OYHKYUOHANbHOU 2PAMOMHOCMbBIO U €€  OMmOeTbHbIMU
cocmasnarowumu?

B kauecTBe OCHOBHBIX OPHEHTHUPOB TIpU OOCYXKJIEHHUH BOIPOCOB, CBSI3aHHBIX C
(GYHKIMOHATHHONH TPAMOTHOCTBIO YYalIMXCsl OyIeM HCIONb30BaTh PAadOTHI OTEYECTBEHHBIX
YUEHBIX M TIOJOXKEHHUs MEXKIyHapOIHOTO ucciemoBaHus PISA, B pamMkax KOTOpOTO BIIEpBEIC
ObUTH pa3paboTaHbI MOAXO/BI K OLIEHKE (PYHKIIMOHATIBHON TPAMOTHOCTH U MOJy4YeHBI 1TaHHbIE 00

YPOBHE (IJYHKHHOHaHLHOIZ Ir'paMOTHOCTH B CTpaHaX MUpa.
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[IpuBeneM Tpu onpeneneHus, KOTOpble paCKPbIBAIOT OCHOBHOM CMBICII JAHHOTO MOHSATHS.

A. A. JleontbeB. «DYyHKIMOHAJIBHO I'PAMOTHBIM YEJIOBEK — 3TO YEJIOBEK, KOTOPBII
CIIOCOOCH HCIIONIh30BAaTh BCE MOCTOSIHHO MPHOOpETAaeMbIe B TCUCHUE KU3HU 3HAHUS, YMCHUS U
HAaBBIKM JUIsl PEIICHUS MAKCUMAJIbHO IIMPOKOIO JMAalla30HA >KM3HEHHBIX 3a/1ad B Pa3IMYHBIX
cdepax 4eIoBeUeCKol AeITeIbHOCTH, OOIICHUS U COLIUATIbHBIX OTHOLICHHUI

HccnenoBanue PISA: ocHOBHOIi Bompoc, Ha KOTOpPBI OTBeYaeT HCCJIeI0BAHHE:
«O6namaror 1u  yyammecs 15-meTHero Bo3pacra, MONYYMBIINE 00s3aTenbHOE oOIee
oOpa3oBaHHe, 3HAHUAMH M  YMEHHUSIMH, HEOOXOJUMBIMH MM Ui  HOJHOLIEHHOTO
(GyHKIIMOHUPOBAHUSI B COBPEMEHHOM OOILECTBE, T.€. JUIS PEIICHUs IIMPOKOTO Juara3oHa 3a1a4y
B PA3IMYHBIX cepax YeIOBEUECKOM JIeATEIHPHOCTH, OOIIEHUS M COIUATBHBIX OTHOLICHHIT?»°,

BunorpagnoBa H.®.: «DyHKkunMoHaJIbHAas TIPaMOTHOCTb CEroJHS — JTO 0a3oBoe
o0pa3oBaHue JUYHOCTH, ... PeOEHOK ... [omkeH o00JaJaTh: TOTOBHOCTBIO YCIEIIHO
B3aUMOJICCTBOBaTh C HU3MEHSIOIIMMCSA OKPYXAKOIIUM MHPOM ...; BO3MOXHOCTBIO pEIIATh
pasiuyHbie (B TOM YMCIIe HECTaHJAPTHBIC) YUeOHbIE U KU3HEHHBIC 3aa4H, ...; CIOCOOHOCTHIO
CTPOUTh  COIMAIBHBIC  OTHONICHHSI ..., COBOKYITHOCTBIO  pe(JICKCUBHBIX  yMEHUH,
o0ecrevynBaroIUX OLIEHKY CBOCH rpaMOTHOCTH, CTPEMJICHHE K JalbHEHIIeMy 00pa30oBaHHUIO ...
4

AHanu3 TPUBEICHHBIX ONPEIEICHUN MOKA3bIBAET, UYTO OCHOBHBIMHU COCTaBIISIOIIMMH
(GYHKIIMOHATBLHON IPaMOTHOCTH SBJISIFOTCSI CIIOCOOHOCTD YeNIOBEKA JCHCTBOBAThH B COBPEMEHHOM
oOmiecTBe, pemaTh pa3IuyHble 3a7au, UCIONb3ys MIPU 3TOM OMpeesIeHHbIe 3HAHUS, YMEHUS U
komrneTeHmu. Ha mpakTuke (yHKIIMOHATBHAS TPAMOTHOCTh TIPOSIBISIETCS B JICHCTBUAX
yYamumxcs, a OIeHKa C(HOPMUPOBAHHOCTH  (YHKIIMOHAIBHONW  TPaMOTHOCTH  MOJKET
OCYILIECTBIISAITHCSL YEPE3 OLIEHKY OMNPEACIICHHBIX CTPATErHil AEHCTBUM, MOBEICHHS Yy4YalIUXCH,
KOTOpBIE OHH MOTJIU OBl MPOIEMOHCTPUPOBATH B PA3IMYHBIX CUTYAIMSIX PEaTbHOM KU3HU.

3a ocHOBY B pa3pabO0TKe HAIIMOHATHHOT'O HHCTPYMEHTAPUSI MOHUTOPUHTA (POPMUPOBAHUS
(YHKIIMOHATIHHON TPaMOTHOCTH TMPHHATHI TOAXOJBI, pean30BaHHbIe B mccienoBannu PISA.
NMeHHO naHHOE wucchenoBaHue MpUHATO PocoOpHam3opoM M yTBEpKIeHO MUHHCTEPCTBOM
MPOCBEIICHHS KaK OCHOBHOE, 10 KOTOPOMY OYJET OIIEHHBAThCsl KauecTBa 00IIero oOpa3oBaHUs
B CTPaHE B LIEJIOM U B OTJENbHBIX pernoHax ctpanbl. Haunnas ¢ ocenu 2019 rona no 2024 rona

BCE PErvOHbI CTPAaHbI JOJKHBI OYAYyT MPOUTHU 3K3aMeH MO (YHKIMOHAJIHHOW I'PAaMOTHOCTH Ha

2 O6pasoarenpHas cuctema «Illkoma 2100». Ilemarornka 3apaBoro cMpicia / mox ped. A. A. Jleontsea. M.:
Banacce, 2003. C. 35.].
3 PISA 2018 Assessment and Analytical Framework. OECD, 2019. OECD Publishing, Paris. 308 p. [ dnexrposHbIii
pecype] Pexum nocryna. - URL: https://doi.org/10.1787/b25efab8-en. (nata obparuenns 22.06.2019).

Bunorpagosa H.®., Kouyposa E.D., Ky3smenosa M.U. u np. dyHxinuoHanpHas I'paMOTHOCTb MJIAJALIETO
IKOJIbHUKA: KHUra A yautens. [lox pen. H. @. Bunorpanosoii. M.: Poccuiicknii yue6unk: Benrana-I'pag, 2018.
288 c.
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OCHOBe MHCTpyMeHTapus ucciaenoBanus PISA for schools®. 14 pernoHOB CTpaHbI MO IUIAHY
PocoGpHam3opa nepBeIME JOJKHBI IPOUTH TaHHOE UCTIBITaHue 10 KoHIa 2019 rona.

B wuccnemoBanmn PISA B KkadecTBE OCHOBHBIX COJCPXKATEIbHBIX COCTABIISIOLINX
(GyHKIIMOHAIBHOW TPAMOTHOCTH  BBIACNEHBI IIECTh: MamemMamuieckas 2pamOmHOCHb,
yumamenvckas — 2paAMOMHOCHb,  eCMeCMBeHHOHAYYHAsA  2PAMOMHOCMb,  (UHAHCO8as
2PAMOMHOCMY,  2100albHble  KOMHemeHyuu U  KpeamusHoe — Muluilenue. 1 TaBHOM
XapaKTePUCTUKON  KaXJIOW  COCTABISAIOIICH  SIBISIETCS  CIIOCOOHOCTH  JCWCTBOBaTh U
B3aMMOJICIICTBOBATh C OKPYKAIOIIUM MHPOM, pellas MpU 3TOM pPa3HOOOpaszHbIe 3aayu.
BaxkueiliyM HanpaBieHHEM SIBISIETCS YuUmamenvCKas 2pamMOomHOCHb, B KOTOPOU MPOSIBIISAETCS
CIIOCOOHOCThH YEJIOBEKAa IOHMMAaTh, MCIOJb30BaTh, OLIEHUBATh TEKCTHI, PA3MBILUIATh O HUX U
3aHUMATbhCS YTEHHEM Ui TOTO, YTOOBI JOCTHraTh CBOMX II€JIeH, pacUIMpsATh CBOM 3HAHUS U
BO3MO>XHOCTH, Y4aCTBOBAaTh B COLIMATBHON SKH3HI .

Kax yuumenv moowcem ybeoumvcs 6 mom, umo QYHKYUOHANbHAS 2PAMOMHOCHb
cghopmuposana y yuenuxa?

@OyHKIMOHANIbHAS T'PAaMOTHOCTh B OCHOBHOM IIPOSIBJIIETCS B PEIICHUHM IPOOJIEMHBIX
3aJa4, BBIXOAAIIUX 3a Mpelenbl Y4eOHbIX CUTyalud, U HE MOXOXKHX Ha T€ 3a/Jayd, B XOJe
KOTOPBIX MPUOOPETAUCH U OTPA0ATHIBAIUCH 3HAHUS U YMEHHUSI.

Pe3ynbrarel poCCHMHCKMX Y4YallUXCsl B MEXKAYHapOJHOM MCCJIEIOBAaHUU KadyecTBa
MaTEeMaTHYECKOTO M €CTEeCTBEHHOHay4HOoro oOpa3oBanus TIMSS nocratouno Beicokue (Poccust
BXOJUT B JECITh JIYUIIMX CTPaH M3 WIECTUACCITH). B 3TUX MEXIyHAapOIHBIX TeCTax
BCTPEYAIOTCS B OCHOBHOM 33J[aHUs TIOXOXKUE Ha T€, KOTOPBIE BXOJAT B POCCUNCKUE YUEOHUKU U
pelIeHne KOTOPhIX OTpaboTaHo B y4eOHOM mporiecce. A B uccienoBanuu PISA pe3ynbrarsr
3HAUUTENBHO HIKE (BO BTOPOM M TPEThEM JECATKE MO OTIAEIbHBIM HalpaBICHHUSAM). 3aJlaHus
PISA — HeTHUNWYHBI, T.€. UX pPELICHHE CI0XHO OJHO3HAYHO OMNMCATh U IMOJYYUTh JOCTYH K
3ay4eHHOMY aJrOpUTMYy. OTO OJHA U3 IPHUYUH MX TPYAHOCTH JUIsl pOCCHHMCKMX ywamuxcs. C
npuMepaMu HETHNUYHBIX 3amad PISA MOXHO TO3HaKOMHTHCsS Ha caiite lleHTpa omeHkn

kadectBa oopasosanust MCPO PAO (http://centeroko.ru/pisal8/pisa2018.html).

BoT u oTBeT Ha MOCTaBJIEHHBIM BOMpOC: YTOOBI OLIEHUTHh YPOBEHb (YHKIHMOHATIBHON
IPaMOTHOCTH CBOMX YYEHHMKOB, YYUTEIIO HYXHO JaThb UM HETHIIWYHbBIC 33/1aHUS, B KOTOPBIX

npeJiaraeTcsi pacCMOTPETh HEKOTOpbIEe MPOOJIeMbl U3 pealibHOM KU3HU. Pemienue stux 3aaad,

ITpukaz PocoOpuamzopa N 590, Munnpocsemenuss Poccum N 219 ot 06.05.2019 «O6 yTBep)acHUH
MeTo10I0TUH U KPUTEPUEB OLICHKHM KauecTBa OOIero oOpa3oBaHus B 00I1e00pa3oBaTEIbHBIX OpPraHMU3alUAX Ha
OCHOBE MPAKTUKH MEXYHAPOIHBIX HCCICIOBAHUI KauyecTBa MOJITOTOBKH OOYYArOIIUXCS» [ DICKTPOHHBINA pecypc]
Pexum moctyma. - URL: http://www.consultant.ru/document/cons_doc LAW 325095/ (mara o6pamenus
22.06.2019).
® https://www.oecd.org/pisa/data/PISA-2018-draft-frameworks.pdf
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KaK MpaBujo, TpeOyeT MpUMEHEHUsl 3HaHUN B HE3HAKOMOM CHUTYalllH, MOMCKA HOBBIX PelIeHUI
WJIH CIIOCOOOB JIEHCTBUH, T.€. TpeOYEeT TBOPUECKON aKTUBHOCTH.
Venewnas peanusayus @I'OC obwezo obpazosanusi — nosvluieHue QyHKYUOHAIbHOU
2PAMOMHOCIU POCCULICKUX UUKOTbHUKOS

[ToBpiieHNe ypoBHS (YHKIIMOHAIBHOM TI'PaMOTHOCTH POCCUMCKHX YYalllUXCS MOXKET
ObITh OOecneueHa ycremHoi peanuzammein @I'OC, T.e. 3a c4eT NOCTMIKEHHUS TUIAHHUPYEMBIX
IPEIMETHBIX, METANPEIMETHBIX M JIMYHOCTHBIX pEe3yJbTaTOB, €CIIM B y4yeOHOM Tpoliecce
peann30BaH KOMIUIEKCHBIM CHUCTEMHO-JEATEIbHOCTHBIM MOAXOM, €CIHM MPOLECC YCBOEHUS UIET
KaK IPOLIECC PEUICHUsl y4YalllMMUCS Pa3IMYHBIX KJIACCOB 3ajay, 3aJa4 Ha MPUMEHEHHUE WU
NEepeHOC TeX 3HAHUW U TeX YMEHUH, KOTOPBIE YUUTENb (DOPMUPYET.

Kaxapiil yuntenb JOJKEH NPOAHAIM3UPOBATH CUCTEMY 3aJaHUI, KOTOPBIE OH IUIAHUPYET
UCIIOJIb30BaTh B yueOHOM mporiecce. OH TODKEH MOMHUTD, YTO PE3yJbTaT €ro paboThl 3a10KEeH
UM B T€X MaTepHayax, ¢ KOTOPbIMU OH IPUILET HA YPOK U TEMU MaTepHallaMU, C KOTOPbIMU JIETU
paboTaroT 1oMa Mpu NOArOTOBKE K ypoky. BaxxHo 3anmath Bompoc: Kakue 3amanus pabotaror Ha
dbopmupoBaHre (YHKIIMOHATBHOW TpaMOTHOCTH? CKOJIBKO TaKuX 3aJlaHuil B Y4COHUKAX H
3aJayHUKaX, 10 KOTOpPhIM paboTaeT yuurtenb? JlocTaTouyHO MM HMX KOJMYECTBA  JUIS
dbopMUpOBaHUS TPOYHOTO YPOBHS (YHKIIMOHATILHOW IPaMOTHOCTH?

['maBHBIM  HampaBJICHHWEM TMOBBIIICHUS KBAIM(QUKAMK  y4uTedIed B  obOjactu
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH CTAaHOBUTCS pa3pabOTKa pPa3UYHBIX KIACCOB
yueOHBIX 3a71a4 U MeTOANKa (OPMUPOBAHUS PA3TMYHBIX CTPATETUN UX PEIICHUS.

B ®I'BHY «MCPO PAO» pa3pabotana mnporpaMma IOBBIIICHUs KBalu(UKaLUU
«DopMUpOBaHHE U OLIEHKA (DYHKIIMOHAIBHON I'PaMOTHOCTH IIKOJIBHUKOBY», KOTOpask apecoBaHa
CIIeIMaICTaM OpPraHOB YIpaBlieHUs OOpa3oBaHUEM, CIIYKObI HaA30pa W KOHTpoJia B cdepe
o0pa3oBaHus, IIEHTPOB OIIGHKM KadecTBa OOpa30BaHMs, METOJIUCTaM, MperoaBaTesim
NEearorMyeckiuX BY30B, MHCTUTYTOB Da3BUTHs OOpa30BaHUS, PYKOBOJAUTEISIM M YUUTENSIM
00pa30BaTeNbHbIX OpraHU3aI1il.

K npoBenenuto aBrycroBckux cosemanuil Ha caiite UCPO PAO OynyT npencraBieHbl
JIEMOBEPCUU YYEOHBIX M H3MEPHUTENbHBIX MAaTepUaloB, pa3pa0OTaHHBIX B paMKaxX IPOEKTa
«MOHUTOPUHT (QOPMHUPOBAaHUS (DPYHKIIMOHAIBHOW TPaMOTHOCTH», KOTOpbIE MOXHO Oyjer

HCIIOJIB30BAaTh JJId ITOBBIIIICHU S KBaJ'H/I(bI/IKaHI/II/I neaarorndyeCKux Kajapos.
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OCHOBHBIE IMOJIXO0/Ibl K OIIEHKE ECTECTBEHHOHAYUYHOM T'PAMOTHOCTH
YUAIIIAXCSI OCHOBHOM HIKOJIBI
Beenenune

Pesynbrarel 15-1€THUX POCCHUHCKHX IIKOJBHUKOB B MEXAYHAapOOHOM MCCIEAOBAHUU
PISA-2015 [2] cBHAETENBCTBYIOT O B CpPEIHEM HEBBICOKOM YPOBHE €CTECTBEHHOHAYYHOU
rpamoTHOocTH (nanee — EHI') yuammxcsa. Mexny tem EHI onpenensiercst kak OCHOBHas LIE€JIb
MIKOJBHOTO €CTECTBEHHOHAYYHOrO 00pa3oBaHMs B OOJBIIMHCTBE PAa3BUTHIX CTpaH MHUpA
[Hanpumep, 7, 5] 1 oTpakaeT COCOOHOCTh YEIOBEKa NMPUMEHATh €CTECTBEHHOHAYUHbIE 3HAHUS
U YMEHMs B pealbHBIX JKU3HEHHbIX CHUTyallUsX, B TOM 4YHCIE B ClIy4asxXx OOCYXIEHUsS
OOLIECTBEHHO 3HAYMMBbIX BOIIPOCOB, CBSA3aHHBIX C IPAKTUYECKUMHU IPUMEHEHUSIMHU TOCTUKEHUI
eCTeCTBEHHbIX Hayk. Ho maxe Ooiplne, yeM HeBBICOKOE MecTo Poccum B pelTuHIe CTpas,
HACTOPaXXMBAET TOT ()aKT, YTO 3TH PE3yJbTaThl HE JIEMOHCTPUPYIOT HMKAKOIro Iporpecca Ha
MPOTSDKEHUH BceX IMKIOB wHccienoBanus PISA, naumnas c¢ 2000 roma [3], B oTiauuwme,
HanpuMep, OT MaTeMaTH4YeCKOM M 4YHUTaTelIbCKOM TIpaMoTHOCTH. TakuMm o0paszoMm, mnepen
poccuiickuM 0o0pa3oBaHMEM CTOMT 3ajaua noselieHus: ypoBHs EHI' poccuiickux ydammxcs, a
3HAYUT, U COOTBETCTBYIOILEH MOJAEpPHM3ALMU COAEPKaHUS M METOJOB OOyuyeHHs B oOjacTu
€CTeCTBEHHOHAY4YHOTo oOpa3oBaHus. HeoOXoaMMOCTh pelleHust 3TOM 3a7ay BBITEKAET TaKxke
u3 marickux (2018 r.) ykazoB I[Ipesunenta Poccuiickoit denepaiuu, coriacHO KOTOPHIM Hala
cTpaHa K 2024 r. 1oJpKHA BOMTH B JECATKY BEAYLIUMX CTPAaH MUpA, JUAUPYIOIIUX IO KA4eCTBY
obmero oOpa3oBaHUsI.

ITpoekT cucremaTnueckoro MoHUTOpuHra ¢opmupoBanus EHI, kak onxHoro wus
BaOXHEHIINX BUAOB (PYHKUMOHAJIBHOM TIpaMOTHOCTH, JOJDKEH CHOCOOCTBOBAaTH MOBBILICHUIO
ypoBHsi EHI' poccuiickuX HIKOJIBHUKOB, @ 3HAYUT, U OyAYIIEro B3pOCIOro HACEIEHUs CTPaHbI.
[TepBblif 3Tan nmpoekTa, HadaBmuiics B KoHie 2018 r., mocesmieH pa3paboTke W anpodanuu
3ananuii mo ouenuBanuto EHI™ ans 5 u 7 xinaccoB. BeiOop 9TUX BO3PACTHBIX KOTOPT CBSI3aH C
TeM O0OCTOATENLCTBOM, 4TO S-kjaccHUKU 2019/2020 yueGHOro roga B OOJNBIIMHCTBE CBOEM B
2024 ronpy craHyT 15-meTHUMHU y4allMMHCA, MpeACTaBUTENbHas BBIOOpKA KOTOpPHIX OyneT
yuactBoBaTh B PISA-2024. B cBowo ouepesb, HbIHEIIHUE 7-KIACCHUKHM JAAAyT BBIOOPKY JUIS
yuactus B PISA-2021. Ilpu stom B 2024 rony umenHo EHI' Oyner mnpuopuUTETHBIM
HaNpaBJICHUEM JTOTO MEXIYHApOAHOTO WCCIEAOBaHMs, TOATOMYy pe3ynbTarel PISA-2024
CMOTYT TOKa3aTh, HACKOJbKO 3(PEeKTUBHON OKa3anach IieJIeHANpaBlIeHHas IporpaMma Io
dopmuposanuto EHI', aapom KOTOpO# 10JKEH CTaTh JaHHBIM IPOEKT.

3amaya NPOEKTa COCTOUT TaKkKe B TOM, 4YTO pa3paOoTaHHBbIC 3a/JaHUS JIOJIKHBI
MPEeIOCTaBUTh 00pa3lbl U CO3/JaThb OCHOBY JUIsi OaHKa Yy4eOHBIX 3a/JlaHui MPaKTHUKO-

OPUEHTHPOBAHHOI'O XapaKTepa, KOTOpble OyAyT LIMPOKO MCIOJIb30BATHCS B y4eOHOM Ipoliecce
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KaK B KauecTBE OLICHUBAIOIIMX, TaK M (OPMHUPYIOLUIUX 33JaHUNA. DTO JOKHO MPUBECTU U K
TOMY, YTO TPaKTHKO-OPUEHTUPOBAHHBIC, KOMIIETEHTHOCTHBIE 3aJaHusl OyayT B Tropasio
Oonbuiel creneHu npezacrasieHsl B YMK ecrecTBEHHOHAYUYHBIX MPEAMETOB U U3MEPUTENBHBIX
Marepuasiax ['ocy1apcTBEeHHOM UTOTOBOM aTTECTALUU.
O01mas xapakTepucTHKA eCTeCTBEHHOHAYYHOI I'PaMOTHOCTH
W 3aJaHUH 110 ee OLICHUBAHMIO

Xapakrep 3amaHui Uit  oueHuBanus EHI poccmiickux y4ammxcs B paMKax
HallMOHAJIbHOT'O MOHUTOPHHIAa OCHOBBIBAETCS HA MaTEpHaIaX MEXIyHApOJHOTO HUCCIEIOBaHUS
PISA. Dt maTepuaibl BKIOUYaloT B ce0s1 coocTBeHHO koHnenmnuio EHI', Moxens 3amanuii mo ee
OLICHUBAHMIO M 00pa3ipl Takux 3anaHuil. CorimacHo ompeneseHuro, ucmoibzyemomy B PISA,
€CTECTBEHHOHAy4YHasi TIPaMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKAa 3aHUMAThb aAKTHUBHYIO
IPaXKAAHCKYIO MO3UIIMIO M0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU
HayKaMH, U €ro FOTOBHOCTb UHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HJICSIMU.

EcTtecTBeHHOHAyYHO IPaMOTHBIN YEJIOBEK CTPEMUTCS y4aCTBOBaTh B apryMEHTUPOBAHHOM
00CyXJI€HUU NPO0IIEM, OTHOCAILIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, 4TO TpeOyeT oT

HEro CJICAYHOIINX KOMIIETEHTHOCTEH

> HAay4YHO 00BACHATH SABJICHUA,
> IIOHUMATh OCHOBHEIC OCOOCHHOCTH €CTCCTBCHHOHAYYHOI'O UCCIICA0BAHM,
> HHTCPIPECTUPOBATL AAHHBIC KW MCIIOJIB30BaTh HAYYHBIC [O0Ka3aTCIbCTBa JIA

IMMOJIYYCHHS BBIBOIOB.

W3 mnpuBeneHHOTO BBINIE ONPEACTCHUS BBITCKAIOT TPEOOBAaHHWS K 3aJaHHUSIM I10
ouenuBannio EHI. OHM H0WKHBI OBITH HAINPaBICHBI HA IPOBEPKY MEPEUNCICHHBIX BHIIIE
KOMIIETEHTHOCTEH M MpPU 3TOM OCHOBBIBATHCSl Ha peajbHbIX >KU3HEHHBIX CUTyalusx. VIMeHHO
Takue 3aJaHusi, OObEAMHEHHBbIE B TEMaTHYeCKUe OJOKH, COCTAaBISAIOT H3MEPUTENbHBIN
uHcTpyMeHTapuii PISA. Tunmunselii OnOK 3agaHuii BKIIOYAeT B Ce0s ONMMCAHUE peabHOU
CUTYalluH, TPEACTABICHHOE, KaK MPaBHJIO, B NMPOOJIEMHOM KIIOYE, W PSJI BOIPOCOB-3a/IaHUM,
CBsi3aHHBIX C 3TOoM curyauumeit [1]. Ilpu sTOM Kaxpoe W3 3ajaHuil KiIaccupuUUUpyeTcs IO
CJIEAYIOLIMM ITapaMeTpam:

® KOMIIETEHTHOCTb, Ha OIICHWBAaHHE KOTOPOM HAIPaBJIEHO 3aaHNUE;
®  THIT €CTECTBEHHOHAYYHOTO 3HAHHMS, 3aTParuBaeMbIil B 33/1aHUH;

®  KOHTEKCT;

® TI03HABATENbHBIA YPOBEHH (MIIM CTENICHb TPYIHOCTH) 3aIaHHUSI.

Huxe cMBICIT KaXI0TO M3 THX MTapaMeTPOB PACKPBIBAETCS MTOAPOOHEE.
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KomnereHuuu u ymeHust

Kaxxnast u3 Tpex OCHOBHBIX KOMITETEHITNH, cocTaisromux EHI, Bkimtouaet B ce0st Habop
KOHKPETHBIX YMEHUH, Ha MPOBEPKY KOTOPBIX MOXET OBITh HEMOCPEJACTBEHHO HAmpaBICHO
3amanne. B Tabnuie 1 mpuUBOATCS 3TH yMEHUS, PACKPBIBAIOIIHME COJCpPXKAHUE KAXKIOW W3
OCHOBHBIX KOMIIETEHIIUH, U KpaTKas XapaKTepUCTHKa y4eOHOTO 3aaHMs, C IIOMOIIBI0 KOTOPOTO

MOHO ()OPMHUPOBATH WJIM OLIEHUBATh COOTBETCTBYIOIIEE YMEHHE.

Taoauna 1. Ymenus, packpbiBaomue cogep:xanne EHI', u xapakrepucruka 3ajaHuii mo

¢dopMupoBaHNIO/OLIEHKEe ITUX YMEHU

OuenunBaeMble KOMIIETEHIINH, XapakTepucTUKa y4eOHOr0 3a1aHus,
yMeHust HaNPaBJIECHHOT0 Ha ()OPMHPOBAHNE/OLIEHKY
yMeHHust
1 Komnerenuusi: HayuHoe 00bsicHeHHEe SIBJIEHUIA
1.1 | IlpumMeHHUTH COOTBETCTBYIOIIHE [Ipennaraercs onucaHue 10CTaTOYHO
C€CTCCTBCHHOHAYYHBIC 3HAHUA JIA CTaHIlapTHOI\/JI CUuTyaluuu, J1JIs 00BACHEHUS
OOBSICHEHUS SIBIECHUS KOTOPOH MO>KHO HAaIpsSIMYyIO UCIOJIb30BaTh

MPOrpaMMHBIN MaTepuai.

1.2 PaCHOBHaBaTb, HCIIOJIB30BaTh U HpezmaraeTCH OIMNCaHUuC HeCTaHHapTHOﬁ
CO31aBaThb 00BSACHUTENBHEIE CUTyaluu, i KOTOpOﬁ YUYCHUK HC UMECT
MOZACIIN U NPCACTABICHUA FOTOBOI'0 OOBSICHEHHS. HHH MOJIYYCHU A

00BSICHEHUS OHA JIOJKHA OBITH ITpeoOpa3oBaHa (B
SIBHOM BUC UJIN MI)ICJIGHHO) HJIK B TUIIOBYIO
HN3BCCTHYIO MOACIIb UJIW B MO/JIC]Ib, B KOTOpOﬁ
SCHO IPOCIICIKUBAIOTCA HYKHBIC B3AUMOCBA3U.
Bo3moxxHa oOpaTHas 3a7a4a: 1o MpeICcTaBIeHHON
MO/JIEJIN y3HATh U ONHCATh SIBIICHUE.

1.3 | denate 1 Hay4HO 00OCHOBHIBAThH IIpemiaraercs Ha OCHOBE IIOHMMAaHUA MEXaHU3Ma
IPOTHO3BI O MPOTEKAHUU Mpoliecca | (MM MPUYUH) SBJICHUS WU Mpoliecca 000CHOBATh
WJIU ABJICHUS JanbHeNIee pa3BUTHE COOBITHIA.

1.4 | OOBSACHITD TPUHIHIT JCHCTBUS [Ipennaraercst OOBSCHUTD, HA KAKMX HAYUHBIX
TEXHUYECKOTO yCTPONCTBA NN 3HAaHUSX OCHOBAHA pab0OTa OMMCAHHOTO
TEXHOJIOTUH TEXHUYECKOTO YCTPOMCTBA UIU TEXHOJIOTUU.

2 Komnerenuusi: noHuMaHne 0cO0EHHOCTEH eCTeCTBEHHOHAYYHOI'0 HCC/IeJ0OBAHUSA

2.1 | Pacio3HaBaTh 1 (hOpMYITHPOBATH ITo kxpaTKOMy OIHCAHMIO XOJAa UCCIIETOBAHUS WU
L[eJIb JAHHOT'O MCCIIEIOBAHUs JEHCTBUI MCCIIEN0BATENEH IPEIAraeTCsl YeTKO

chopMyIHPOBATH €T0 LEb.

2.2 HpenﬂaraTL WK OLICHHUBATb crioco6 | ITo onucanuio HpO6J’ICMBI npeaiaracTcda KpaTtko
HAay4YHOI'O UCCJICAOBAHUSA JAHHOT'O C(I)OpMy.HI/IpOBaTL NI OLICHUTDH UACHO

BOIIpoca HCCJICAOBAaHUs, HAITPABJICHHOI'O HA €€ PCIICHUC,
W/WJIY OIHCATh OCHOBHBIE dTAIlbl TAKOIO
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HUCCICIOBaHUs.

2.3 | BeinBurath 0OBSICHUTEIBHBIC [Ipennaraercs He MpocTo cHopMyIUPOBATH
TUIOTE3bI U MpeAiaratb Cocoobl TUIIOTE3bI, 00BACHAIOININE OMKUCAHHOE SABJIEHUE, HO
UX MPOBEPKH U 0053aTeIbHO MPEATIOKUTH BO3MOKHBIE CITOCOOBI

UX TIPOBEPKH.

HaGop rumote3 MOeT mpeararbcsi B CaMOM
3aJJaHlH, TOTJIA YUAIIMKACS JOJDKEH MPEIOKUTh
TOJIBKO CITOCOOBI TPOBEPKHU.

2.4 | OnuceIBaTh U OLIEHUBATH CIOCO0BI, | [Ipeanaraercst oxapakTepr3oBaTh Ha3HAYCHHE
KOTOPBIE UCIOJIB3YIOT YUEHBIE, TOTO WJIM MHOTO 3JIEMEHTA MCCIIe0BAHNUS,

YTOOBI 00€CIIEYUTh HAEKHOCTh MOBBILIAIOIIETO HAJIC)KHOCTh pe3yibTara

JTAHHBIX U TOCTOBEPHOCTh (xOHTpoOJIbHAS TPYIINa, KOHTPOJIbHBII 00pasell,

00BSICHEHUI OoJpIIast CTaTUCTUKA U 1p.). Mnu: npenaraercs
BbIOpaTh Oo0Jiee HA/IEKHYIO CTPATETHIO
UCCIICIOBAaHHS BOTIPOCA.

3 Komnerenuusi: MHTepnpeTanus JaHHBIX M MCN0JIb30BaHNEe HAYYHbBIX

A0KAa3aTeIbCTB /s 0Jy4eHUs] BLIBOJ0OB

3.1 | AHaM3UpOBATH, [Ipennaraercs GopMyIupoBaTh BHIBOJIBI HA
UHTEPIIPETUPOBATH JAHHBIC U OCHOBE MHTEPIIPETALNU JaHHbIX,

JIeJIaTh COOTBETCTBYIOIIME BBIBOJBI | MPEACTABICHHBIX B PA3MUYHBIX (hopMax: rpaduku,
TaOIUIIBI, TUarpaMMel, pororpaduu,
reorpaduuecKue KapThl, CIOBECHBIN TEKCT.
JlaHHBIE MOT'YT OBITH MTPEJICTABIICHBI U B
codeTaHuu Gpopm.

3.2 | IlpeoOpa3oBeiBaTh 01HY (HOpMY [Tpennaraercst npeobpa3zoBarh 0J1HY HopMy
IPECTaBICHUS JAHHBIX B IPYTyI0 | IPEACTaBJICHUs HAyYHOU HH(pOpMaLUU B IPYTYIO,

HalpuMep: CIIOBECHYIO B CXeMaTH4YEeCKUN
PHUCYHOK, TaOIUYHYIO (OpMY B TpapUK HIU
IarpaMmmy  T..

3.3 | PacriozHaBaTh qOMyIIEHMS, [Tpennaraercs BBISBIATE U (OPMYIHPOBATH
JIOKa3aTeIbCTBA M PACCY)KICHHS B | JOMYIICHHS, HA KOTOPBIX CTPOHUTCS TO MIIK HHOE
HaYYHBIX TEKCTax HAYYHOE PacCyXJCHHE, a TAKXKE XapaKTepHU30BaTh

CaMHM THUIIBl HAYYHOTO TEKCTa: 0KAa3aTeIbCTBO,
paccyxeHue, 10MmyIIeHue.

3.4 | OueHnBaTh ¢ HAYYHOH TOYKU [Tpenyaraercst OEHUTh C HAYYHON TOUKH 3PEHUS

3pCHUA apTr'YMCHTBI U
J0Ka3aTCIbCTBa U3 PA3JIMYHBIX
HCTOYHUKOB

KOPPEKTHOCTh U YOEIUTEIIbHOCTh YTBEPKICHHIH,
COZEPKAIIMXCS B PA3JIMYHBIX UCTOYHUKAX,
HalpuMmep, HAyYHO-TIOMYJISIPHBIX TEKCTaX,
coobirenuax CMMU, BBICKa3bIBAHUIX JIFOIEH.

JlanHyto Ta0nMIly MOKHO paccMaTpuBaTh B KauyecTBe KOJIU(PUKATOpa, KOTOPBIN
WCIIONIB3YETCS I pa3padOTKHU U OIICHKHW BhITIOJIHEeHUs 3adanuii mo EHT .
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Tunel HAYy4YHOT 0 3HAHUS

Kaxnas u3 KOMIETEHTHOCTEHN, OLIEHUBAEMBIX B 33JJaHUU, MOXKET JIEMOHCTPUPOBATHCS HA
MaTtepuajie HayqYHOro 3HaHUSI CIAEAYIOIINX TUIIOB:
e CoaepxaresibHOe 3HAHUE, 3HAHHME HAYYHOI'O COJIEPKAHUS, OTHOCSIIETOCS K CIEIYIOIIUM
obnactsaM: «Puzndeckue CUCTEMBbI», <« KuBbie cuctembl» U «Hayku o 3emiie u BeeneHHoiy.
o IlpoumenypHoe 3HAHHe, 3HAHHE PA3HOOOPA3HBIX METOOB, HCIONB3YEMBIX ISl MOTYYCHHUS

HAaY4YHOI'O 3HaHMs, a TAK)XKE 3HAHUE CTaHAAPTHBIX UCCICAOBATCIIBCKUX ITPOLEAYP.

CopepxarenbHbie 007aCTH MOXKHO (POPMAIBHO COOTHECTH C MPEIMETHBIMU 3HAHHUSMHU.
Tak, «PHU3NUECKUE CHCTEMBI» — 3TO MPEUMYILECTBEHHO Marepuai (GU3UKU U XUMUH, «OKuBbIC
cuctembl» — ouonorusi, «Hayku o 3emse u Bcenennoit» — reorpadusi, reonorusi, aCTpOHOMHUS.
Opnako ¢ Touku 3peHus cogepxanus 3aganus no EHI, ucnonssyemsie B PISA, gacto umeror
MEKIIPEIMETHBIN XapaKTep.

Uto kacaercsi npoyedypHoco 3HaHus, TO OHO B PABHOM MeEpEe OTHOCUTCA KO BCEM
€CTECTBEHHOHAYYHBIM MPEAMETaM, YTO, B IEPBYIO OYEPE/Ib, M TIO3BOJISIET OOBEAUHSITh UX B OJHY
IPYIIly U TOBOPUTh MMEHHO O eCcmeCcmEeHHOHAYYHOU, a HE O KaKOW-TO y3KO MpEeAMETHOM,
rpaMOTHOCTHU. B Haiei nmpakTuke KOMIUIEKC 3HAaHWUM, YMEHU, KOMIIETEHTHOCTEN, OTHOCAIINXCS
K TUIY TPOLEAYPHOrO 3HAHWS, MPHHITO OOBECIUHATH TOJ pyOpuKoi «MeToasl HAydHOTO

IIO3HaAHUA».

KoHnTekcrnbl

KoHTekcToM MOXKHO Ha3BaTh TEMAaTHUECKYIO O0JIACTh, K KOTOPOW OTHOCHTCS OMUCAHHAS B
3agaHuM npobOsemHass cutyauus. Hampumep, B PISA 3T cutyauum rpynnupyroTrcs MO
CJIEAYIOIIMM KOHTEKCTaM:

® 3/I0pOBbLE;

® TIPUPOIHBIE PECYPCHI;

® OKpYyXaromas cpeja;

® OIIaCHOCTH U PUCKHU;

® CBiA3b HAYKH U TEXHOJIOTHH.

[Ipm sTOM Kaxzaas W3 CHTyalMid MOYKET pacCMaTpUBATHCS HA OJTHOM M3 TPEX YPOBHEW:
JuyHOcmHOM (CBSI3aHHOM C CAMHM YYalllUMCSl, €0 CEMbEH, IPY3bsIMU), MECIHOM/HAYUOHATILHOM
(cBA3aHHOM ¢ TpoOJeMaMu JAaHHOW MECTHOCTH WM CTpaHbl) U enobanvhom (Koraa

paccMaTpUBAIOTCS SIBJICHHS, MPOUCXOJSIIME B PA3NUYHBIX Yrojikax Mupa). IlocMoTpum,
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HalpuMep, Kak BBIMJISIIUT Ha pPa3HbIX YPOBHAX CHUTYyallUs, OTHOCALIAACA K KOHTEKCTY «CBSI3b
HAayKd U TEXHOJIOTUI» W COJEp:KaTelIbHOMY Tully 3HaHus «®Dusmdeckue cucreMms». Ha
JMYHOCTHOM YPOBHE OHA MOKET OBITh CBS3aHA C PabOTOI OBITOBBIX HJEKTPUUYECKUX MPHOOPOB.
Ha MecTHOM/HaLMOHAIbHOM ypOBHE — C DPAabOTOM  BETPSHOrO BJIEKTPOreHepaTopa,
UCIIOJIb3YeMOro Ui obecrieueHus sHeprueit Hebopiioro nocenenus. Ha rio6ansHoM ypoBHE —
C MCIIOJIb30BAaHUEM B II€JIOM BO30OHOBIISIEMbIX U HE BO30OHOBIISIEMbIX UCTOUHUKOB SHEPTHH.

KoHTekcT — oueHb BaXKHOE YCIIOBHE TOTO, YTOOBI JaHHOE y4yeOHOE 3a/laHue MOXKHO OBLIO
CUMTaTh 3aJaHHEM Ha €CTECTBEHHOHayuyHyl rpamoTHocTb. Beap EHI' (kak u apyrue Buabl
(YHKLIMOHAJIBHON IPaMOTHOCTH) KaK pa3 W MpeAarojaraeT cnocoOHOCTh NMPUMEHUTh 3HAHUS B
pearbHOM CHTyalud, a He B padUHUPOBAHHBIX aOCTPAaKTHBIX ycioBusAX. Ha mocrnemnee
paccuMTaHbl 3a1aHusl (3aa4n) APYTroro TUIIA.

VIMeHHO HajMuyue KOHTEKCTa, B KOTOPBIN MOMeleHa Npo0OaeMHasi CUTyalus, 1aeT OTBET
Ha BOIPOC, 3au¥em MOXKET IMOHaJ00UThCS TO WJIM MHOE €CTECTBEHHOHAYYHOE 3HAHHE. 3aJaHus
(3a1aun) BHE KOHTEKCTA OCTABJISIOT ATOT BOIIPOC OTKPBITHIM, UTO JEJAET JUIsl MHOTUX YYEHUKOB

0ECCMEBICIICHHBIM IMPUIIOKCHUC YCI/IJII/H\/JI K TaKHMM 3aJa4daM.

Ilo3HaBaTenbHbIC YPOBHU
Jna 3apanuit mo EHI' B PISA omnpenenstorcss ypoBHM NO3HaBaTENIbHBIX JIE€HCTBUH,
KOTOpBIE JIOJKEH BBIMOJIHUTH YYEHUK JJIsl BBHIIOJHEHUS AAHHOTO 3a1aHus. TpynHOCTH J1t000ro
3aJlaHUs — 3TO COYETaHHE €ro COOCTBEHHOM MHTEJUIEKTYaJbHOW CIO0KHOCTU (T.€. CIIOKHOCTH
TpeOyeMBbIX MBICIUTENBHBIX MPOLEAYp) U 0ObeMa 3HAHUNH U YMEHMH, HEOOXOIUMBIX Ul €ro
BBIIIOJIHEHMS. BBIIEISAIOTCS ClleyIonue 03HAaBATEIbHbIEC YPOBHU:
e Huskui
BbInonHATE OAHOIIATOBYIO MPOILENYpPY, HalpuMep, pacno3HaBaThb (aKTbl, TEPMUHBL,
MPUHLIMIIBI WM MTOHSATHSL, WIX HAUTH €AMHCTBEHHYIO TOUKY, COJEprKallylo MH(POpMaIuIo, Ha
rpaduke Uiu B TabIuUILe.
e Cpennuii
Hcnonb30BaTh M NPUMEHATh NMOHATUITHOE 3HAHME AJIS ONMCAHMS UM OOBSCHEHHE SIBICHU,
BBIOMpPATh COOTBETCTBYIOIIME NPOLEAYpHl, Ipelanojaraloiye JaBa Imara wid Oosee,
UHTEPIPETUPOBATh WJIM HUCIOJIB30BaTh IMPOCTble HAOOPHI JAHHBIX B BUJE TaOIUIl WU
rpaduxosB.
e Bricokuii
AHaIM3UpOBaTh CIOXKHYIO MH(OpMANMIO WIM JaHHBle, 00001aTh WJIM OLEHHUBATh

J0Ka3aTCiIbCTBa, O6OCHOBBIB3.TB, (I)OpMyJII/IpOBaTB BbBIBOJIbI, YYUTBIBAsA PA3HBIC HCTOYHUKU
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uHpopManuy, pazpadaTbiBaTh MJIaH WIM MOCIEI0BATENbHOCTh LIAroB, BEAYIIUX K PELICHUIO
poOIEMBI.

OnpeneneHue 1O3HABaTENbHOTO YPOBHS, WM CTENEHU TPYIHOCTH, 3aJaHUs B
COOTBETCTBUM C 3TUMM KpUTEPUSAMH — IOPOH caMo MO ceOe Henerkas 3ajzada. Yaie BCero mMbl
OLICHMBAEM 3Ty TPYJHOCTb MHTYUTUBHO, «HA IJIa30K», UM OHA ONPEACIAETCS IMIIMPUYECKU, B
3aBHCUMOCTH OT TOTO, KaKOW MPOIEHT pedAT Ha TOW WM WHOW BBIOOPKE BBITIOIHSET JaHHOE

3aJaHuc.

Mojeb 3aJaHHI 10 eCTeCTBEHHOHAYYHOH rpaMoTHOCTH B opmaTte PISA
B naubonee obmiem Bujie MoJenb 3agaHus mo onenke EHIT MOXHO mpencTaBuTh B BHIIE

CIEAYIOLIEH CXEMBI:

9] Twvn 3HaHuSA
OueHuBaemble CopepxaTenbHble
KOMMNEeTEHTHOCT! obnactu
3agaHue no
EHI Tvna
PISA
PeanbHas
cutyauma

B aT0if Monienu B siBHOM BHE He (PUTYpUPYET TaKOi mapameTp, KaK «[103HaBaTelIbHbIC
ypoBHHY». OJIHAKO HESABHO OH MPHCYTCTBYET B KaXJIOW M3 OCTaJIbHBIX XapaKTepUCTUK. Bens
TPYIHOCTh 3a/laHHsl MOKET 3aBHUCETh OT CJIOKHOCTH OIHUCAHHUS CaMOW peaJlbHOW CHUTYalluu,
HEO0OXO0UMOro 00beMa COJep)KaTeIbHOIO 3HAHHUS U TOTO, Ha KaKOM YpPOBHE JOJDKHA OBITh
MPOJIEMOHCTPUPOBAHA Ta WJIM MHAas KOMIETeHTHOCTh. Hampumep, ecnum mpennaraercst 1aTh
Hay4YHOE OOBSCHEHHE KAKOTO-TO SIBJIICHUSI, TO, BO-TIEPBBIX, CAMO SIBIICHUE MOXKET OBITH MPOIIE
WU CIIO)KHEE, a BO-BTOPBIX, OOBSACHSITH €r0 MOKHO MOBEPXHOCTHO, Ha KaY€CTBEHHOM ypOBHE
WJIH, HaIPUMeEp, C UCTI0JIb30BaHUEM MAaTEMATHYECKOTO arlrapara.

Oco0eHHOCTH HCII0JIB30BaHNA MoAeaH ucciaeaopanus PISA B 3agannsax
MJI ydammxces S u 7 kiaaccoB

B unccrnenoBanun PISA onenmBaercss EHI' 15-netnux yuammxcs. B Poccun Gombimas

4acTh TaKUX YYAIIUXCS — 3TO 9-KJIACCHWKHW W 3HAYMTEIHLHO MEHbINas 4acTh — 10-KJIacCHUKA U

emie MeHblnas — ydamuecs ydpexaenuir CIIO. Takum oGpasom, monens 3amanwii mo EHI,
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ucronb3yemMbix B PISA, aganTtupoBaHa MMEHHO K 3TOH BO3PAaCTHOM TpyMIE ydaluxcs H
OCBOCHHBIM UMH y4eOHBIM mporpammam. OdeBHIHO, YTO 3aaada MoHuTopuHra EHI Ha ypoBHE
S 1 7 KnaccoB IpearonaracT CBOM aKUEHThI Kak B caMor koHuenuuu EHI', Tak u B xapakrepe
MU3MEPUTEIIbHBIX MaTEPUaJIOB IO €€ OLIEHUBAHHUIO.

Tak, Hanpumep, TPUMEHUTENBHO K MIAALIEMY MOJPOCTKOBOMY BO3pacTy IMOHUMAaHHUE
EHI' B MeHplIel CTENEHW anpecyeTcss K TIPaXJAHCKOM TO3MIMM W TOTOBHOCTH K
apryMEHTUPOBAHHOMY OOCYKIEHUIO OOIIECTBEHHO 3HAYUMBIX €CTECTBEHHOHAYYHBIX MPOOIIEM,
HO 3aTO B OOJIbllIEH CTENEHH — K MPUPOAHON JHOO03HATEIHLHOCTH M HCCIIEIOBATEIHCKUM
CKJIOHHOCTSIM Y4YallluXCsl 3TOM BO3pacTHOM rpynmnbl. Bmecte ¢ Tem camM Habop KOMIIETEHIUH,

onpeaensrommx EHI', octaercs HEM3MEHHBIM:

> Hay4YHOE OOBSICHEHHE SIBJICHUN;
> MOHUMaHHE OCHOBHBIX OCOOCHHOCTEH €CTECTBEHHOHAYYHOTO MCCIICIOBAHHUS;
> UHTEpIpETAIMS JIAaHHBIX M HCIOJb30BAHME HAy4YHBIX JIOKA3aTEIbCTB IS

IMMOJIYYCHH A BBIBOOOB.
B YTOUHCHUAX HYXKAACTCA CMBICI IMapaMCTPOB, KOTOPLIMU OIIMCBIBAIOTCA 3adaHUA I10
OLICHUBAaHHUIO EHI". Oco0eHHO 9TO 3aTparuBacT TaKue mapaMETphl, KakK THII

C€CTCCTBCHHOHAYYHOTI'O 3HAHUS, COACPIKATCIIBHBIC 00/1aCTH ¥ KOHTEKCT.

Tunbl HAy4YHOr 0 3HAHMSA U colepKaTeIbHbIe 00/J1aCTH

B nemom [Ba OCHOBHBIX THIIA HAy4YHOIO 3HAHUS — COACPXKATEIBHOE 3HAHUE H
MIPOLEAYPHOE 3HAHUE — COXPAHSIOT CBOE 3HaUeHUE U s 3a1aHuii o EHI', npennmaraemsix B 5 u
7 xnaccax. OnHaKo cojeprkaTelbHble 00JIAaCTH, Ha KOTOpbIE OIMUPAIOTCS HU3MEpPUTEIbHbIE
MaTepuaibl, JOJKHBI OTPaXKaTh COAEPKAaHUE COOTBETCTBYIOLIUX 00pa3oBaTENbHBIX MPOrpamMM U
BO3MO>KHOT'O OIIBITA YYaIUXCH.

S knace

K koHmy 5 kiacca OOJBIIMHCTBO POCCHMCKHMX IIKOJIBHUKOB W3 €CTECTBEHHOHAYUYHBIX
IpOrpaMM OCBauBaIM Kypc HadyadbHOW MIKOJIbI «OKpYKaroUMil MUp» U B 5 Kilacce — OMOJIOTHIO
u reorpaduto. Ilpy 3TOM ecTecTBeHHOHay4dHas 4YacTh Mporpammbl «OKpyXKaoLil MUp»
npuMepHo Ha 90% COCTOUT U3 OMOIIOTHYECKUX U reorpauyecKuX-aCTPOHOMUYECKUX 3HAHUM, a
cam 00beM ATON YacTu MporpamMmbl KpaitHe HeOobIION (B CpaBHEHUH C APYTMMHU CTpaHAMH) U
coctapisier npumepHo 40 dac/ron [3]. CranmapTHBI Kypc reorpaguu Juis 5 Kiacca Takke
HENb3s CUYUTATh IOJIHOCTBIO €CTECTBEHHOHAYUYHBIM, ITOCKOJIBKY 3HAUUTEIBHOE MECTO B HEM
3aHMMAaeT HUCTOPHs reorpauuyeckux OTKPBITHH, MMEIoIas MPEeUMYIIECTBEHHO OMUCATENbHBIN
xapaktep. Bmecte ¢ Tem Kypc reorpaduum 5 Kacca BKIIIOYAET OMNPEACIICHHBIA O00BeM

ACTPOHOMHYECKMX 3HaHWH, B OCHOBHOM o ComHewyHoi cucteme. Takum oOpaszoMm, eciu
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ONUpaThCs TOJBKO HAa COJEpKAHUWE CTaHJApTHOW 00pa3oBaTelabHON MHpPOrpaMMbl, TO
BO3MOXHOCTH JUIsl pazpabotku 3ananuii mo EHI™ kpaitne y3ku. Onu npumepHo Ha 80% MoryT
UCIIOJIb30BaTh OMOJIOTHYECKUI M aCTPOHOMHYECKHI MaTepuall ¥ JIUIIb B HHUYTOXHOH Mepe —
¢busndeckue u TeM Oojee XMMHMUYECKHE 3HAaHUS, a TAaKKe 3HaHMs MO (hU3MYecKoM reorpaguu.
Hammomuum, uyto B PISA-2018 3amanus mo EHIT Obuin pacmpeneneHsl MO COAEpiKaTeIbHBIM
obnactsm crnemyromuM obpazom: «Dusmdeckue cucreMb» — 33%, «Kusbie cucrembr» — 41%,
«Haykwu o 3emie u Beenennoit» — 26%.

Onnako pa3paboOTYMKK 3agaHuid JId S5 Kiacca PEIIWId OINepeThcs W Ha JIPYrow,
BHEIIKOJIbHBIN, pecypc. Tak, pesynbTaThl MexayHapogHoro wucciaegoBanus 11IMSS-2015
MOKa3bIBAIOT, YTO HECMOTPS HAa OTCYTCTBHE B COJEpkKaHUU mpenmera «OKpyX aromuil MUp»
OTPOMHBIX IUIACTOB €CTECTBEHHOHAYYHOI'O 3HAHUSA, BBITYCKHUKM POCCUMCKONM Ha4yaJbHOU
MIKOJIBI (4 KJIacc) 3aHMMAIOT BBICOKOE MECTO B pEHTHHIe CTpaH o ectecTBo3HaHuio [4]. Ilpu
5TOM OHM YCHELIHO BBINOJHSIOT 3a/aHusl, OTHOCSIIMECS K pa3jIMYHbIM BONpocaM (PU3HKH,
XMMHH, & TAKXKe 110 HEKOTOPBIM HE BXO/SIIUM B IIPOrpaMMy BOIIpOcaM OHMOJIOTHH, HAIpUMED, IO
TEME «HACJIEICTBEHHOCTHY. VICTOYHMKOM ATHUX 3HAHWUN OYEBUIHO SBISICTCS BHEIIKOJIBHBII OTIBIT.
OT0 JenaeT BO3MOKHBIM U 1aXke He0OXOAMMBIM IpH pa3padoTke 3aganuii no EHI" onupatbes Ha
BCE TpU CoOJiepKaTebHbIE OOJIACTH, NMPUYEM IPHUMEPHO B TOM JK€ COOTHOIIEHUM, KaK 3TO
caenano B PISA (cm. Bemme). Ilpu 3TOM B ompeneneHuu, HampuMep, BO3MOXKHOTO YPOBHS
(U3NKO-XMMHYECKUX 3HAHUH 5-KIIACCHUKOB IEJIECO00Pa3HO OPUEHTHPOBATHCS Ha TPEOOBaHMS B
obOnactu U3MKH M XUMUH, TIpeabsiBisieMble B uccienoBanuu 1IMSS mns 4 knacca (¢ yuetom
B3pOCJIEHUS Ha OJMH rof). DTOT NOJIXO0/ COOTBETCTBYET TaK)K€ U TEM TEHAEHLUSAM B IIKOJIBHOM
€CTeCTBEHHOHAYYHOM O00pa30BaHWH, KOTOPBIX TNPHUAEPKUBAETCS OOJBIIMHCTBO CTpaH. Tak, B
«Ananmu3e 3apyOeKHBIX CTAHIAPTOB €CTECTBEHHOHAYYHOTO oOpa3oBaHus» [6] Obuin
paccMoTpeHbl craHfapThl 10 cTpaH, HaxXOJAMIMXCS K MOMEHTY IpPOBEACHHS 3TOr0 aHaln3a
(2009-2010 rr.) B BepxHeii yactu peiitunara nmo pesyibraram PISA u TIMSS. O6napyxuiocs,
4TO B 3TUX CTpaHax B Kypce Science (EcrectBo3Hanme) HadaibHOW IIKOJIBI (1-6 Kiacchr)
OO0JIBIIYIO YaCTh COCTABIAIOT (PU3NYECKHE HAYKH, TO €CTh (PU3HKA U XUMHUS (B CPETHEM IO ITUM
cTpaHaM uyTb Oonee 40%), nanee Ouosnorus — uyth MeHee 30%, emie MeHblIe HAyKu O 3emiie U
Kocmoce (reorpadus u actpoHomusi) — npumepHo 10%, octanbHOe — MEXAMCUUIUIMHAPHOE
coJiep;KaHue.

Jlpyras 0cCOOEHHOCTb COCTOUT B TOM, UTO IOCKOJIbKY OTOPa B BHJI€ €CTECTBEHHOHAYYHBIX
3HaHUH B 5 KJlacce TIOKa elle He BeluKa, TO 3aJaHusd MOTryT B OoJjbllell cTeneHu
OPUEHTHPOBATBHCSI HA NpoyedypHulll TUT 3HAHUS U OLIEHMBAHUE TAaKUX KOMIIETEHTHOCTEH, Kak
NOHUMAHUE O0COOEHHOCmell ecmeCcmEeHHOHAYYHO20 UCCIe008aHUs N UHmepnpemayus OaHHbIX

07151 nonyyeHusi 66160006 (pasyMeeTcsi, C y4eTOM BO3pPAaCTHBIX BO3MOKHOCTel). Tak, 3amaHus,
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HampaBlieHHble Ha (QOpMHpOBAaHME U  OLICHHBAHHWE KOMIIETEHTHOCTH, CBSI3aHHOW C
€CTECTBEHHOHAYYHBIM HCCIIEIOBAHUEM, COCTABIIOT 0K0JI0 30% OT 00111ero uncia 3a1aHui.

B 3aganusax, oTHOCAIMXCS K IPOLEAYPHOMY THILYy 3HAHMM, 5-KIIACCHUKAM, HalpuMep,
npeJiaraeTcs:

OOBSICHUTH, 3a4€M HYKHO MHOTOKPATHOE IOBTOPEHUE OHKCIEPUMEHTa CO CIIyCKOM
«BaTPYILIKW» CO CHEKHON TOPKH (M HEKOTOPBIX JAPYIUX SKCIIEPUMEHTOB B APYTUX 3aJaHUSX);

IIPENIIOJIOKUTD, YTO MOYKHO Y3HATh C IOMOIIBIO TAKOTO METO/A, KaK KOJIbLIEBAHUE TITHLI;

BBIOpaTh U3 YETHIPEX MpeaaraéMblX BapHaHTOB ONTHUMAIbHBINA CIOCOO CpaBHEHUS ABYX
MarHuTOB, CJIEJAHHBIX U3 Pa3HbIX MAaTEPUAJIOB.

7 kiace

B 7 kmacce poccuiicKoi IIKOJNBI B JONOJHEHHE K Ouosoruu W reorpadpuu w3
€CTECTBEHHOHAYYHBIX MpeAMEeTOB wu3ydaercs ¢Qusuka. I[loaToMy, m0poOBOASI MOHHTOPHHT
dopmupoBanus EHI' B koH1le 7 Kilacca, MOKHO B 3HAYUTENILHON Mepe MCII0JIb30BaTh MaTepual
coaepkarenbHoi oonactn «Pu3nYecKre CUCTEMBI», OIMPAsCh Ha TeMBI Kypca Gpu3uku 7 Kiacca.
Bwmecre ¢ Tem oTcyTcTBHE B 7 Kilacce Kypca XMMUU HE 03HAYAET, YTO TaKUE IPEICTaBICHUs, KaK
XUMHUYECKasl PeaKIlysi, XMMHUYECKUE IMPEBPALEHUS U MOJEKYJISIPHOE CTPOCHUE BEIIECTB, HE
MOTYT HCIOJIb30BAaThCA B HM3MEPHUTENBHBIX Marepuasiax. Ha TOM wWiM WHOM ypOBHE OTH
IIPEJICTaBICHUS] 3aTPAruBalOTCsA B JAPYTUX €CTECTBEHHOHAYUHBIX MPEAMETax, HE TOBOPS O TOM,
YTO yyalluecs, Kak IpaBWIO, BCTPEYAIOTCS C HUMM B KU3HH. TakuMm 00pa3oM, CTpyKTypa
coJiepkaTenbHOro 3HaHus npu Monutopunre EHI B 7 kiacce MOkeT ObITh MPUMEPHO TaKOM ke,
Kak B ccnenoBanuu PISA mns 15-netHux ydammxcs.

CooTHoIIEHUE codepacamenbHo20 U npoyedypHo20 TUIIOB 3HAHUS B 3aJaHUSAX Aus 7
KJlacca Takke MoKeT ObITh Onm3kuM K PISA, 1o ecth cocraBmare nmpumepro 50% : 50%. Ilpu
3TOM B 7 KJIacce MOsBIsIeTCs OOJble BO3MOXKHOCTEN Ui pa3pabOTKU 3aaHuil MpOLeTypHOTro
THUIIa, TOCKOJIbKY MIMEHHO ITPU U3Yy4eHUH (PU3MKH B SBHOM BHJIE CTABUTCA 3a]a4a (OPMHUPOBAHHUS
AKCIEPUMEHTAJIbHBIX HCCIIEJIOBATEICKUX YMEHMH. 3afaHusi, CBSI3aHHBIE C OCOOEHHOCTSIMHU
€CTECTBEHHOHAYYHOT'0 MCCIIEIOBAHMSI, COCTABIISIIOT 37ech Ooiiee 40% oT 0011ero yucia 3aaanui
a4 7 Kiacca.

B 3amanusax, oTHOCALIMXCA K NPOLEAYPHOMY THITY 3HAHMM, 7-KJIaCCHUKAM, HaIpPUMED,
npeJiaraeTcs:

OOBACHUTH BBIOOP CIOCO0a, C TTOMOIIBID KOTOPOTO MOKHO OIPEACNINUTh, Y KAaKOTo W3
JBDKHUKOB JIYYILE CKOJIB3ST JIBIKU;

OIPCACIIUTD LCJIb OITMCAHHOI'O OKCIICPUMCHTA, IPOBECACHHOTI'O C JINCTOM PACTCHUS,
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ClleNaTh BBIBOJ M3 ONMCAHHOI'O 3KCIIEPUMEHTa C OCBELICHMEM HACTOJIbHOM JIaMIIOH
00BEKTa, PACIIONOKEHHOTO ABYMS Pa3HBIMU CIIOCOOAMU, M CBSI3aTh 3TOT BBIBOJ] C HACTYINICHHEM
JeTa U 3UMbI Ha 3eMiIe.

KonTtekcrnl

IlepeyeHb KOHTEKCTOB, MpPEJCTAaBICHHbIX B 3agaHusIX PISA, Hyxaaercs B HEKOTOpOH
KOPPEKTHPOBKE W/MIIM KOMMEHTAPUSAX, YUYUTHIBAIOIINX BO3PACTHBIE OCOOCHHOCTH, UHTEPECHI U
JKU3HEHHBIN OIBIT y4aluxcsa 5 U 7 KJIacCoB.

5 knace

3/1ech aKTyaJbHbIE KOHTEKCTbl, K KOTOPBIM OTHOCHUTCSI ONMChIBa€Mas B 3a/JaHUU
CUTYyalusl, MOTYT B MEHbILIEH CTENEHHU OTPAXKaTh IParMaTUUECKUNA CMBICI €CTECTBEHHOHAYYHOTO
3HaHUS, 3aTO OOJbIE YYUTHIBATH €TO MHPOBO33PEHUYECKOE MMO3HABATEIbHOE 3HaUCHHE. Takum
oOpa3omM, Ui 5 Kiacca 1es1ecoo0pa3HO BBECTH KOHTEKCT, KOTOPbIM MOXKHO YCJIOBHO Ha3BaTh
«HayyHas J10003HATEIbHOCTHY. BMmecre ¢ TeM Takas mpoOiiemMaTuka, Kak 3]10pOBbeE,
OKpYy’arollas cpejia, OMIACHOCTH M PUCKHU, HayKa U TEXHOJIOTUH, COXPAHSIOT CBOE 3HAYCHHE U
JUIsL JTaHHOTO BO3pacTa.

Kak yxe roBOpMIOCh, KOHTEKCT 3aJaHUsl MOXeT Au(QepeHIUpoBaThCS MO TpPeM
YPOBHSIM: TUYHOMY, MECTHOMY U riobanbHoMy. B 3amanusx PISA-2018 cooTHoleHne Mexay
TUMH YPOBHSMH ObLIO cienyromiee: rodambHbii — 30%, mectHbid — 60%, muanabii — 10%.
OueBuaHO, YTO AN 5 Kjacca JOJs 334aHUNA C JIMYHBIM KOHTEKCTOM JIOJDKHA CYIIECTBEHHO
YBEJIMYUTBCS U JUIs yXKe pa3paboTaHHBIX 3aJaHUi OHa cocTaBisgeT okoso 50%. Dto, Hanpumep,
CIOKETBl C KaTaHHMEM Ha CHEXHOM TOopke, OOYyCTpOHCTBOM JOMAIHEr0 aKBapuyMma,
AKCIEPUMEHTAMU C COOCTBEHHOM COOAKOW IO BBIICHEHHUIO TOTO, pa3IU4aeT JU OHA HEKOTOphIE
YHClia ¥ 1BeTa.

7 knace

Jns yyamuxcs 7 Kiacca TaKKe aKTyaJeH KOHTEKCT «HaydHas J0003HATeIbHOCTHY,
MHAuYe TOBOps, HE BCE 3a/JaHus JOJDKHBI 3arparuBaTrh IpoOOJIEMBbI 3J0POBbS, PECYpPCOB,
OKpyXarolel cpeabl W puckoB. OHAKO A0S 3aJaHUM, CBS3aHHBIX C HparMaTHYeCKUMU
KOHTEKCTaMH MOXKET YBEIMUUTHCS IO CPABHEHHIO € 5 KIIACCOM.

Jlonst 3ajaHui ¢ MECTHBIM U IJ100aJIbHBIM KOHTEKCTaMHU BO3pAacTaeT Mo OTHOILEHUIO K 5
KJIacCy, HO JIMYHBIH KOHTEKCT BCE ke OOJbIle mpeacTaBicH, yeM B PISA, u cocraBiseT 0kojo
40%. 3mech 9TO, HAPHUMEP, CIOKETHI, CBSI3aHHBIE CO CBOWCTBAMHU CIIOPTHBHBIX MSYECH WIH
KaTaHHEM Ha JIbDKaXx.

®opmart 3a1aHUl
B nenom B 3aganusx ans 5 u 7 KiIaccoB UCHOJb3yeTCs TPAJIULIMOHHBIN Habop ¢hopMaToB,

KOTOPBII BO MHOTOM TOBTOpsieT ¢opmatel PISA (cM. Tabnuiry 2 HUXKE), 32 UCKIIOUSHHEM TaK
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HA3bIBAEMbIX HMHTEPAKTUBHBIX 3a/laHui, pa3paboTKa KOTOpPhIX TpeOyeT O4YeHb CEePbEe3HOTO
TEXHOJIOTHIECKOT0 00eCreueHuUs.

Tadauua 2. Ha6op ¢opmaToB 3ananmii, ucnojib3yembix B MoHuTOpuHre EHI

dopmar 3a5aHuil PISA-2018 MounnTopunr EHI’
5 kaace 7 kaacc
C BBIOOPOM OJIHOTO
NPaBUIBHOTO OTBETA, 30% 49% 42%
BKITIIOUAs IEPETACKUBAHUE
00BEKTOB
C BBIOOPOM HECKOJIBKUX
MPaBUIILHBIX OTBETOB 40% 12% 6%
(MHO>KECTBEHHBII BHIOOD)
C pa3BepHYTHIM OTBETOM 27% 39% 52%
WNHTepakTUBHBIC 3a1aHUS 3%
Hroro 100% 100% 100%

OnHako MpPOLEHTHOE COoOTHOoLIeHHe QopmaroB omiauyaerca. [lockoibky 3amauu
HaIlMOHAJIbHOTO MOHHTOPHMHIa, OCOOCHHO Ha TaKkOM paHHEW cTaauu, Kak 5 M 7 KIacchl,
HEpa3pBIBHO CB3aHBI HE CTOJBKO C OIEHHMBAaEM, CKOJIBKO ¢ (hopmupoBanueM EHI', To u camu
3a/laHus JTOJKHBI IEMOHCTPUPOBATh 00paslibl, KOTOPbIE MOKHO MPOJYKTUBHO HCIOJIb30BaTh B
TEKyILeM 00pa3oBaTelIbHOM Ipolecce. ITO, B YACTHOCTH, 03HAYAET, YTO JOJDKHO YBEIUYUTHCA
KOJINYECTBO 33JaHuM, TpeOyrolux pa3BepHyToro orera (cM. Tabmuny 2). Takue 3anaHus
NPENOIaraloT MOCTPOCHHE PACCY)KICHHIA, KOTOphIE HAa YpPOKE MOTYT HMETh (opMy Kak
IUCBMEHHOT0, TaK M YCTHOTO @blcKasviéaHusi. B CBOI0O ouepelb, TaKUE€ BbICKA3bIBAHUS
CTaHOBSTCS NMPEAMETOM OOCYKACHHS M YTOUHEHHH CO CTOPOHBI TOBApPHILEH U YUUTENs, TeM
CaMbIM CIIOCOOCTBYsI HE TOJIBKO JIy4lIEeMy I[OHMMaHHUIO NpoOIeMbl, HO U (OPMHUPOBAHUIO
pEYEBBIX YMEHHUM.

EcrectBenHoHayuyHasi rpaMoTHOCTh 1 PI'OC ocHOBHOIO 00111€r0 00pa3oBaHus

[lonstue EHI, kaxk u 3amava ¢opMupoBaHus 5TOro BHJA (YHKIHUOHATIBHOU
IPaMOTHOCTH, Aa0COJIFOTHO COIJIaCylOTCs C TpeOOBaHUSAMHU K 0Opa3oBaTENbHBIM pPE3yJbTaTaM,
onpeneneHHslM B ®I'OC OOO. Uto6bl yOeauThcs B 3TOM, JOCTAaTOYHO CPaBHUTH HaOoOp
OCHOBHBIX KomrereHIui, ompenemsitomux EHI, ¢ tpeboBanussmu OI'OC OOO k pany

MeTaIpeAMETHBIX U TTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB (CM. TAOIHILY 3).
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Taoauna 3. Komnerennuu EHI™ u TpedoBanusa ®I'OC OOO k o0pa3oBaTebHbIM

pe3yJbTaTam

Komnerenuuu EHT

Tpedosanusa PI'OC OO0 k
o0pa3oBaTeIbHBIM pPe3yJbTaTaM

HaydHoe 0O0bsiICHEHHE SIBIICHUH, BKITFOYAS:
IPUMEHECHHUE €CTECTBCHHOHAYYHBIX 3HAHUH
JU11 OOBSACHCHUS SIBJIICHUIA;

HCITOJIb30BAaHUE U CO3JaHue
O0OBSICHUTEIILHBIX MOJICIICH;

U Jp.

Coznanue, NpUMEHEHHUE U
npeoOpa3oBaHUE 3HAKOB U CUMBOJIOB,
MOJIeNIeH M CXeM ISl PELICHUsI y4eOHBIX U
TI03HABATEJIBHBIX 3a/1a4
(mMemanpeomemHulil pe3yibmam
00pazosamis).

ITonnManne OCHOBHBIX OCOOEHHOCTEHN
€CTECTBEHHOHAYYHOT'O MCCIIEJOBAHNS,
BKJIIOYAs:

pacrio3HaBaHue U GOPMYIHPOBAHHUE LIEIIH
JIAHHOT'O UCCIIEIOBAHMS;

BBIJIBUKEHUE O0OBICHUTEIbHBIX TUIIOTE3 U
NPEIOKEHUE CITIOCOOOB MX MPOBEPKH;
IPEUIOKEHUE UK OLIEHKA CIIOCO00B
HAYYHOTO MCCIICIOBAHUS JTAHHOTO
BOIIpPOCA.

OBnazieHue HAyYHBIM TOJAXO0JA0M K
PEIIECHHIO Pa3IMYHBIX 33]1a4; OBJIAJICHUE
YMEHHUSIMH (POPMYTUPOBATH THITOTE3bI
(0bwue npeomemuvie pe3yromamol OJist
npeomemHou ooracmu
«EcmecmeenHoHayuHble npeomemsl»).

[TpuoGpeTeHue onbITa MPUMEHEHUS
HAYYHBIX METOIOB MIO3HAHUS
(npeomemublil pe3yibmam u3y4eHusl
Qusuxu).

[IproOpeTeHne orbITa HCITOJIb30BAHUS
Pa3JIMYHBIX METOJIOB M3YYCHUS BEIICCTB
(npeomemHulil pe3yibmam u3y4eHusl
xumuu).

[IproOpeTeHue OMbITa HCIIOJIb30BAHUS
METOJI0B OMOJIOTHYECKOMI

HAYKU (npeOMemublil pe3yibmam uzy4eHus
ouonozuu).

WHTepnpeTanys JaHHBIX U UCIIOIb30BaHUE
HAaYYHBIX TOKAa3aTCIbCTB AJIS INOJTYUYCHUA
BBIBOJIOB, BKJIIOUAs:

aHaJIn3, UHTCPIIPETAINIO JaHHBIX U
HOJIy4EeHHE COOTBETCTBYIOLINX BHIBOIOB;
npeoOpazoBaHue 0JTHON (opMbl
NpeJCTaBICHUs JaHHBIX B IPYTYIO;

U ap.

Omnpenenenue NOHATHH, co3/1aHNe
0000111IeHNH, YCTAaHOBJICHUE aHAJIOTHH,
KJaccu(uKalus, ycTaHOBIICHHE
MPUYNUHHO-CJICICTBEHHBIX CBS3EH,
HOCTPOECHUE JIOTUYECKUX PACCYKICHUMH,
YMO3aKJIIOYeHUH (MHIYKTUBHBIX,
JNENYKTUBHBIX U MO aHAJIOTHUH) U
TOJTyYEHUE BBIBOJIOB (MemanpeomemHublii
pe3yibmam 00paz08aHus).

OteHka pe3ynbTaToB SKCIIEPUMEHTOB,
Mpe/ICTaBlICHUE HAyYHO 0OOCHOBAHHBIX
apryMEHTOB CBOUX JIeMCTBUH (0Owue
npeomemuule pe3yibmamol OJisl
npeomemuou ooracmu
«EcmecmeenHoOHayyHble npedmembly).

CpaBHeHHE TMOKa3bIBaeT, 4YTO KOMIIETEHTHOCTH, cocTaBistomue EHI, u TpebGoBanus
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COOTBETCTBYIOIIMX YMEHHMHM YacTO HCIONB3YIOTCA APYTHE€ CI0Ba, HO TIJIABHOE, OTH YMEHHS
«paccesHbl» IO TPYINIaM METalpPEeIMETHbIX W TPEAMETHBIX pe3ylbTaToB, He o0pa3ys B
CTaHJapTe enuHoro OJOKa, MOKa3bIBAIOUIETO0 OOIIMe e U IUIAHUPYEMbIE pe3yJbTaThl
W3YYEHHs BCEX E€CTECTBEHHOHAYUYHBIX IPEIMETOB. OTO M B LEJIOM OTPaKaeT COBPEMEHHYIO
CUTYallU}0 B POCCHMCKOM IIKOJBHOM €CTECTBEHHOHAYYHOM OOpa30BaHUU, XapaKTepU3yeMOM
Pa3pO3HEHHOCTHIO YUEOHBIX MPEIMETOB U HETIOHMMaHUEM OOLINX 33a7a4d. B aToMm, no-BuanMomy,
COCTOUT OJIHA W3 TPUYMH OTCYTCTBHS Iporpecca poccuiickux ydammxcs B PISA mo
HaIPABJICHUIO «ECTECTBEHHOHAYYHAsl IPAMOTHOCTBY.
3akiro4enue

Cuctematnueckuii MonutopuHr ¢opmuposanuss EHI' B poccuiickoil 1mikose, KOTOpBIH
IUTAHUPYETCS MIPOBOAUTH Ha MPOTSHKEHUU psja JIET B paMKax JaHHOIO IIPOEKTa, OYIET JIMLIEH
CMBICJIA, €CIIM B 3TOT )K€ IIepUoJ] He OyAYT NPEANPUHATHI YCUIIHs, HAallpaBI€HHbIE COOCTBEHHO Ha
@opmuposanue EHI'. DTu ycunus npeanosararoT Heablii KOMIUIEKC Mep, KOTOpbIE B Cllydae UX
peann3anu  OyAyT O3Ha4yaTh CYHIECTBEHHYIO MOJEPHU3ALMIO IMOJXOJ0B B IIKOJIHLHOM
€CTeCTBEHHOHAYYHOM oOpa3oBaHuu. Cpeau 3TUX Mep W YCWICHHE eCTECTBEHHOHAYYHOMH
cocraBisomEerl B Kypce «OKpykaromuil MHp» Ha4aJbHOM IIKOJIBI, W BO3BpAalLlEHUE
IOJTHOLIEHHOTO €CTECTBEHHOHAY4YHOro o0pa3oBaHUs B 5-0 Kiacchl, M COIJacoBaHHE OOIIUX
3aJa4 €CTeCTBEHHOHAYYHOTO 00pa30BaHUsl B MPEMOJABAHUH OTICIBHBIX €CTECTBEHHOHAYYHBIX
npeameroB. Pazymeercs, 3To mojpasymMeBaeT U3MEHEHHS B y4€OHO-METOIMUECKUX KOMILIEKCaX
€CTECTBCHHOHAYUYHBIX IIPEIMETOB W METOJaX UX IpenojaBaHus. EcTeCTBEHHbIE HayKy,
0COOEHHO B COBPEMEHHYIO WH(GOPMAIMOHHYIO 5I0XY, JOJDKHBI MPEnojaBaTbCcs HE Kak
OTPOMHBIM HAOOp CBENEHUM, MpETHA3HAUYCHHBIA JUIs 3allOMUHAHMS, a KaK JeHCTBEHHBIN
MHCTPYMEHT MO3HaHUS MHUpa. B 3TOM MHCTpyMeHTe Hay4yHbl€ 3HAHUS, METO/bI UCCIIEI0BAaHUS U
3aMHTEPECOBAHHAs IIO3ULHUS YYallerocss MMEKT pPaBHOE 3HAYEHHE, a 3TO O3HA4yaeT, 4TO
OpHEHTAIUs] Ha 4Ype3MepHbI 00beM 3HaHUil, SKOOBI NMPOAMKTOBaHHBIM Nporpammoi, Oynaer
Hen30€XHO yHIEMJIATD JBE IpyTrue, HUUYTh HE MEHEE BayKHbIE COCTABIIAIOIINE.

C oToil TOYKM 3peHusi JOCTATOYHO OONBIION MaccUB HOBBIX YYEOHBIX 3aJaHUH,
HanpaBlIeHHBIX Ha QopmupoBaHue u oueHuBaHue EHI', mMoxeT mnokas3arh HampaBieHUe, B
KOTOPOM JIOJDKHBI MEHSTBCSI COAEp)KaHHE U METOAMKA €CTeCTBEHHOHAyYHOro O0pa3oBaHMA,
OPUEHTUPOBAHHOTO Ha JIOCTH)KEHHE COBPEMEHHBIX TpeOoBaHMII K 00pa3oBaTeIbHBIM
pe3ysibTaTaM B 00JIaCTH €CTECTBO3HAHUS.
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JTEMOHCTPAIIMOHHBIA BAPUAHT TUATHOCTUYECKOM PABOTHI 1J15
YYAIIIUXCHA 5 KIIACCOB

ECTECTBEHHOHAYYHASA I'PAMOTHOCTD

NHCTPYKIUA noa YUHAIIUXCAH

Ha BeimostHeHME paboThl OTBOAUTCS OJUH YPOK 40 MUHYT.

B pabote narorcst onrcanust HEKOTOPBIX MPOOJIIEMHBIX CUTYAIMH U 3aJJaHUSI K HUM.

3ananus OyayT pa3HbIMH. B HEKOTOPBIX W3 HUX HYXXHO M3 MPEAIOKCHHBIX BapHAHTOB
BbIOpaTh TOJBKO OJMH OTBET, KOTOPBIM Bbl CUMTAETe BEPHBIM, B IPYTUX — BbIOpaTh JBa WU TPU
BEpHBIX OTBeTa. BrIOpaHHbIE BAMH OTBETHI OTMETHTE 3HAYKOM «V/».

Ectb 3aanusi, B KOTOPBIX HEOOXOAMMO JIaTh CBOE OOBSICHEHUE U HAMMKCATh €r0 B PaMKe.

Opnu 3aaHus MOTYT MOKAa3aThCs BaM Jierdye, Apyrue — TpyaHnee. B mobOom ciydaer He
TOPONHUTECH Cpa3y JaBaTh OTBET, a CHauaja nmoaymaiire. Ecnu Bbl He 3HaeTe, KaK BBIIOJIHUTH
KaKoe-TO 3aJlaHue, MpOIyCTUTE €ro M mepexoauTe K cienyromemy. Ckopee Bcero, y Bac
OCTaHETCsl BpeMs, 4TOOBl BEPHYThCA U €II€ pa3 MOMpOOOBaTh BHIMOJHUTH MPOMYIICHHBIE
3aJaHusl.

Ecnu BbI XOTHTE UCIIPABUTh CBOM OTBET, TO 3aYEPKHUTE €r0 U 3aMUIINTE HYKHBIA OTBET.

Kenaem ycnexa!

MoHuTOopHHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIBHOM IPAMOTHOCTH
Ecmecmeennonayunas epamommocme




Ilpouumaitme mexcm u evinonnume 3a0anusn 1-4.

Maraurbl

* Yunrtenb Cka3zal Ha ypoKe, YTO Halla TulaHeTa 3eMisi — 3TO OTPOMHBIH
MarHuT. [103ToMy MBI 1 MOKEM MOJIB30BATHCS KOMIIACOM, CTPEIKA KOTOPOro — 3TO
TOXE MarHur.

Cama Hamén aoMa OOBIYHBIM pydHOUW Kommac (a HE U3 MOOMJIBHOTO
TenedoHa) ¥ YBUJIEI, YTO OJUH KOHEIl €r0 CTPEJIKA — CUHHM, a IPyrod — KpacHBIi.
[IprueM cCHHMI KOHEL MTOKAa3bIBAET HA CEBEP 3EMHOTO 1Iapa, a KPACHBIN — Ha IOT.

' 23%° /' CEBEPHBIN
nonioc

FOXKHBbIA
nonioc

Hanpagsnenue
BpaleHns

Cama MOMHMII, 4TO y BCEX MAarHUTOB €CTh JIBA MArHMTHBIX IOJIOCA!
CCBEPHBIA M IOKHBIA. 1 0OBIYHO CeBepHBIH Mmomoc (ero 00o3HauaroT OykBoit N)
KpacsT CHHUM I[BETOM, a I0XHBIN MMoroc (OykBa S) — KpacHBIM I[BETOM. 3HAYHT, U
y CTpEIKM KOMIIaca CUHUM KOHEI] — 3TO CEBEPHBIU
MATHUTHBIA TIOJIOC, a KPACHBIM KOHEI — FOXKHBIN
MarHuTHbIM 1momroc. Emé Camra 3Ham, 4Yro eciu
NpuOIM3UTh JBa MarHuTa JApyr K Jpyry Pa3sHbIMH
MarHUTHBIMH TIOJIFOCAMH, TO OHU OYIyT MPUTATHBATHCS,
a eciad OJMHAKOBBIMM TIOJFOCAMH, TO OHH OyAyT
OTTAJIKUBATBCS APYT OT APyTa.

5 kimace MoHUTOPHHT (P)OPMUPOBAHUSA M OLEHKH (DYHKIIMOHAJIbHOH IPAMOTHOCTH 27 ctp. u3 70
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3aganmue 1.

Kakoli MarHuTHbIN MOMI0C 3€MJITM PACIIOJIOKEH HA ceBepe 3emMiun?
Bribepute npaBuIbHBIN OTBET.

1. Cesepublit
2. IOxnubIi

OOBsICHUTE CBOI BBIOOD.

¢ V3nHaB, yto Cama 3aWHTEepecoBajJCcs MarHuTamu, MapuHa 3agana emy
Takyto 3a1adky. OHa TOJIOKIIIA TIEPE]T HUM JIBa COBEPIIIEHHO OJMHAKOBBIX Ha BH/I
Opycouka u ckazana: «OauH Opycoyek cleliaH U3 OOBIYHOTrO Keje3a, a Ipyrom —
9TO MarHuT. Kak Tl CMOXEIb pa3IuduTh, T/I€ MarHWT, a TJIe OOBIYHOE JKEJe30,
ecm y Te0s €CTh CBOM MarHUT C 0003HAYECHHBIMU MAarHUTHBIMU TIOJTFOCAMU ?»

3aganue 2.

OObsicHUTE, UTO NOJDKEH cnenaTth Caia, 4To0BI OMPENeIuTh, Tie OPYCOK M3
0OBIYHOTO JKeJIe3a, a TJIe MAarHuT.

5 kJace MouuTopusr ¢popmupoBanusi ¥ OeHKH (PyHKIHOHAIbHON rpaMoTHocTH 28 cTp. u3 70
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% Camre ynanoch IOCMOTPETh, Kak pabOTal0T MarHUTHBIE KpaHbl. OH BUIEN,
KaK TaKOM KpaH 3aXBaTbIBaeT METAJUIMYECKUH JIOM U MEPEHOCUT €ro B HYKHOE
MECTO JUIsl JajpHeimel nepepaOoTku. MarHuTbl B MarHUTHBIX KpaHax TaKue
CUJIbHBIE, YTO OHU MOTYT IOJHATH CPa3y HECKOJIBKO TOHH Tpy3a.

Opnako Cama OOHapyXWI, 4YTO
MarHuT KpaHa MPHUTITMBAEeT HE BCE METAIIMYecKHhe mpenMeTsl. HexoTopwie u3
HUX, )K€ OUYEHb MaJICHbKUE, TAK U OCTAIOTCS JIEKaTh B Kyde JIOMa, CKOJIBKO OBl K
HUM HH OITyCKaJICS MarHwT.

3aganmue 3.

[Touemy MarHUTHBIA KpaH MPUTATUBAET HE BCE METAJUTMUECKHUE MTPEAMETHI U3
Kyuu joma?
BriGepute ouH OTBET.

A. HpeI[MeTBI H3 ICPCBA WIH IIACTHUKA HC IIPUTATUBAIOTCA MAarHUTOM.
b. XKeneso MNPUTATUBACTCA MAaroHuToM, a OOJBIINHCTBO APYyrux MCTalJIoOB — HECT.
B. HCKOTOpBIe MCTAJNIMYCCKUEC IPCAMCETBI OTTAJIKUBAIOTCA MAIrHUTOM.

I'. Ouenb TOKETBIC METATTIMYCCKHE MMpCaAMCTBI HC IIPUTATHBAIOTCA MAIrHUTOM.

5 kmace MoHuuTopuHT GOPMUPOBAHUS U OLEHKH (PYHKIMOHAILHO# rpamoTHocTH 29 crp. u3 70
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% Came ymanoch J0OCTaTh HA0Op MAarHWTOB, CAETAHHBIX M3 KaKOTO-TO

0’0

HOBOT'O MaTcpurala. Ha PUCYHKEC HHUIKE 3THU MArHUTbI oonee cetnbie. OH 3aX0Ten
CpaBHUTDb, U3 KAKOI'0 MaTCpHalia IoJIy4dacTCAa 0osee CUIIBHBIN MarauT, U3 HOBOI'O
HJIK U3 TOIr'0, U3 KOTOPOI'o CACIIAHbI €TO 0OBIYHBIC MAarHUTEI. OHM — I{épHOFO OBCTA.

3ananmue 4.

Kakyro mapy MarHuTHBIX OPyCKOB €My HaJI0 BHIOPATh JJIsi CPAaBHEHUS, YTOOBI
UCCIIEI0OBATh, U3 KAKOTO MaTepualia MoaydarTcs 00J1ee CUIbHBIE MATHUTHI?

BriGepute ouH OTBET.

H
{
H
b. |
A. 3
(
1
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Ilpouumaiime mexcm u vinonnume 3a0anus S5-8.

AKBapuym

e
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3 Ao . e =
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» Hukura pemmi 3aBecTH akBapuyMHBIX prIOOK. Ho mpexae yem moitu ¢
pOIUTENSIMA B 300Mara3uH, OH CTajl U3ydaTh, YTO JOJDKHO OBITh B aKBapuyMme,
4TOOBI PHIOKM YYBCTBOBaiU cebs xopomo. OH 00paTuics 3a COBETOM K CBOEMY
TOBApHIILy, Y KOTOPOIO YK€ HECKOJIBKO JIET JOMA OBl aKBapHYM.

ToBapum Huxkutsl pacckasai, yTo B akBapuyMe Ul KU3HU PHIOOK JIOJKHBI
OBITh: TPYHT, OJIBOJHBIEC MPEAMETHI, PACTEHUS, HEKOTOPBIE )KUBOTHBIE (HAPUMED,
KpPEBETKH, MOJUTIOCKHK). Takke Hajgo MoayMaTh, KAKMX pa3MepoB OyleT akBapuyM.

A elI¢ HaJI0 3HATh 0COOECHHOCTH KUBHCACATCIIBHOCTH aKBAPUYMHBIX pBI6OK.

W

B kadecTBe rpyHTa B akBapuyMe€ HCIIOJIB3YETCS KPYIHBIM PEYHOM IECOK C
pa3MepoM MecuymHOK 1,5-3 MM WM Tajlbka C pa3MepoM KaMeIIKOB He OoJibllie
8 MM. TriaTenbHO MPOMBITHIA IPOTOYHON BOJIOM MECOK YKIIAIBIBAIOT B aKBAPUYM.
W1 naxke mocine 3TOro B Mecke OCTaHYTCs OpraHMYeCKHe OCTaTKH, a B HUX OaKTepuu
U OJTHOKJIETOYHBIE ®KUBOTHBIE (TIpocTeiiue). [locie Toro kak B akBapuyme rpyHT

3aJININ BOI[Oﬁ, OHa B IICPBLIC JTHHU ITIOMYTHCCT, a4 IIOTOM OIIATh CTAHCT HpOBpEl‘-IHOﬁ.

5 kJace MonuTopusr ¢opmupoBanusi ¥ oeHKH (PyHKIHOHAIbHON rpaMmoTHocTH 31 cp. u3 70
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3aganmue 5.

Kaxk Bor CUHUTACTC, IIOYCMY BOJa CHAa4dalld IIOMYTHCCT, a IIOTOM OIIATH CTAHCT

MPO3PAYHON?

BriGepure oauH OTBET.

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

b. B Bozxe pa3MHOXAarOTCS OJHOKJIECTOYHBIE 3€JIEHBIC BOJOPOCIH, a 3aTEM OHHU
CTHUBAIOT.

B. B Boxe BBIAEHAIOTCS My3BIPbKH KHUCIOPOAA, a 3aT€M OHHU HCHApSIOTCS C
IIOBEPXHOCTH BOJBI.

I B Boge OBICTpO pa3MHOXKAIOTCS OaKTepuu, KOTOpBIE 3aTeM IOEAAOTCS
OJTHOKJIETOYHBIMH KUBOTHBIMH.

3aganue 6.

HO‘-ICMy B aKBApUYMC HC IIPUMCHAIOT B KAUCCTBC I'PYHTA OTOPOJHYIO HO‘IBY?

BBI6epI/IT€ IBa BCPHBIX OTBCTA U3 CIIMCKA.

A. TlouBa COIEpPKUT MHOIO OPraHWYECKHX BEIIECTB, B HUX Pa3BUBAIOTCS
00JI€3HETBOPHBIE U THWJIOCTHBIC OAKTEpUH, TPUOKU U IPYTHE OPraHU3MBI.

b. IlouBa nérkas W BCIUIBIBAET K IMOBEPXHOCTH aKBapUyMa, MO3TOMY B HEE
HEJIb3s OCAAUTh PACTEHUS.

B. Bcs mouBa orpaBieHa yaoOpeHHUSIMU, KOTOPbIE TYOUTENHHO JACUCTBYIOT Ha
pPBIOOK aKBapuyMma.

I'. IlouBa Bcerma COAEPKUT SJOXMMHUKATBI, KOTOPBHIE YHHUUYTOXKAT BCE
OpraHU3Mbl B AKBapHUyME.

Jl. Boma craner MyTHOM OT B3BECH BEIIECTB ITOYBBI, IO3TOMY COJIHEYHBIC JTYUH
He OyayT MPOHUKATh K PACTCHHSIM.
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3aganue /.

B akBapuyme 0OWTaOT pa3nMUYHBICE MPEICTABUTENN PACTUTEIBHOTO H
KUBOTHOT'O MHUPA, a TAK)KE€ MUPa OaKTEpUIL.

[TocTpoiiTe MUIEBYIO LEMb W3 MEPEUYUCICHHBIX OOBEKTOB: OJHOKJICTOYHBIC
YKUBOTHBIE (IIPOCTEHIIINE), MAIBKU PHIOOK, OAKTEPHUH, OPTaHUYECKUE OCTATKHU.

Bnoumure HazBaHus OpraHU3MOB B HY>KHBIC OKOIIIKH.

OAHOKJIICTOYHBIC

OpPraHU4CCKHUC
ZKKHNBOTHBIC OCTaTKu

MaJIbKH I'YIIIA 6aKTepI/II/I

=N = —

3aganue 8.

OObsicHUTE, 17151 YETO B aKBapUyMe HYKHBI PACTCHHUS?

3anuImTe CBOI OTBET B paMKe.

5 kmace MounuTopuHr GOPMUPOBAHHUS U OLEHKH (PYHKIMOHAILHO# rpamoTHocTH 33 crp. u3 70
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Ilpouumaiime mexcm u evitnonnume 3aoanus 9-12.

XHUIIHbIE NTHIBI

» XUITHBIC TTHIBI MUTAIOTCS MEJIKHUMH TTHIIAMH W TTHIAMUA CPETHUX
pa3MepoB, TPHI3YHAMH, 3alllaMH, pPbIOAMH, JIATYIIKAMHU, 3MESMH, KOMBITHBIMU

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

YépHblil KOPLIYH OObIKHOBECHHAS ScTped-TeTepeBATHUK
nycrejbra

Ha dotorpadusx mokasaHbl HEKOTOpHIE XUIIHBIC NTHUIBL. ECIW CHOpOCHUTS,
BBIJICJIM JIM BBl KOTJIa-HUOYJb XWIIHBIX NTHI[l B TPUPOJE, TO MHOTHE U3 Bac
OTBETAT, YTO «HET». XHWIIHBIX NOTUL B MOPUPOJE ACHUCTBUTEIBHO MaJl0 IO
cpaBHeHUI0 ¢ apyrumu nrumamu. Ha 3emnom mape HacuumthiBaetcs 9 000
pa3sIMYHBIX BHJIOB MNTHI, W3 HHAX K XWIIHBIM TTHIAM TMPUHAICKHAT

npubiausuTensHo 270 BuaoB, a B Poccun Becero 55 BUIOB.
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3aganue 9.

[ToyeMy XHWIIHBIX TTHII B TPHUPOJE TOPa3l0 MEHBIIE MO CPAaBHEHHUIO C
JPYTUMH NTUIIAMU?

Br16epute o1H OTBET.
A. Y XUIIHBIX OTHUI MEHBLIE POAOLKUTEIBHOCTD KU3HH, YEM Y JPYTUX IITHIL.
b. XuIiHbIe OTUIBI KPYITHEE U UM HYXKHO OOJIbILIE UL, YTOOBI TPOKOPMHUTHCS.
B. Ha xuniasIx OTHUI] 4eI0BEK 0O0JIbIIE OXOTUTCS, YEM Ha JPYTUX MTHULI.

I'. XuIllHbIe NTUIBI )KUBYT B 00JI€€ CYpOBBIX MPUPOJIHBIX YCIOBUSX, YEM JIPYTHE
TITUITBI.

» JInd TOWMKH CBOEW JOOBIYM XWIIIHBIM TTHIIAM TPUXOIUTCS H3PSIHO
noTpyaAuThes. OAHaXIbl OBLJIO MOACYUTAHO, YTO MPUMEPHO M3 3 THICAY aTak,
MPEINPUHATHIX PA3HBIMU XHUIIHBIMU NTULAMU, 3aKOHYWINACH YAa4HO TOJbKO 200
atak. IlepHaTple XWIIHUKKA TOMManMM [00bIYYy (MEIKUX TTHI]) U CMOIJIH
NOAKpenuThCcs. HekoTopble XUIHBIE NTHUIIBI MOTYT BOOOIIE HE €CTh B TEUCHUE

IIATH HECACIb U3-3a OTCYTCTBHUSA ITHUIIH.

3aganue 10.

UeM MOTYT OTJIMYATHCS OT APYTUX T€ )KMBOTHBIC, KOTOPBIX YAAETCS TOMMAaTh
XHUIITHBIM IITAIIAM?

3anuimTe CBOM OTBET B paMKe.
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» Bbuto Bpewmsi, KOr/ia XUIIHBIX MTHII MAaCCOBO YHUUTOXXanmu. Ho Temepsr oHu
3alIMIIEHBl 3aKOHOM. B 3aKOHE TOBOPUTCS, YTO XWINHBIC NTHIBI HPUHOCST
OTPOMHYIO I10JIb3Y HE TOJIBKO JJISl YeJIOBeKa (CeIbCKOe U JIECHOE XO3AHCTBO), HO U
B TIPUPOJIC.

O HeoOXOMMOCTH COXPAaHEHUS COKOJIa-carcaHa CTajlH 3alyMbIBaThCs eI BO
BTOPOY TIOJIOBHUHE MPOIILIOTO CTOJETHS, KOTJ]a UX YUCIEHHOCTh PE3KO CHU3UJIIACK.

PasBenenriemM 3TOTO BHJa NTHIl 3aHSJIMCh MUTOMHUKHA U 300mMapku. OmaHAKO
3TO O0Ka3aJoCh HEMpPOCTHIM JeloM. V3 OTIOKEHHBIX SHII He BCerja MOTJIH
BBUTYITUTHCS NITEHIIBI, TAaK KaK emE B SHIaX HEKOTOPHIE 3apOJIBIIIM MOTHOAIH.
YacTh BBUTYIIUBIIUXCS W3 SUI] ITEHIIOB ObLUTH CIa0BIMU M OOJIBHBIMH, W HE BCE U3
HUX BbDKHMBaNH. HeKoTopwle pe3yibTaThl pa3BeNeHHs COKOJIa-caliCaHa U3

IIMTOMHHKOB IIOKa3aHbl Ha AxarpamMme.

16

14

12

B Kon-s0 avu,
OT/I0MEHHbIX B
Ce30H

10

B MonoaHAK
BCEro

B MonogHaK
I] noru6ao

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Puc. 1. JlanHble 10 pa3BeIeHHIO caricaHa B TMTOMHUKE «Antail @anskon» ¢ 2003

o 2015 ron.
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3aganmne 11.

= O w v

Kakue BBIBOIBI MOXKHO C/CIaTh HA OCHOBAHWU ATOH JUArpamMMbl?

OtMeThTE TPpH BCPHLBIX BbIBOJA U3 CIIMCKA.

. B cezone 2004 r. ObLJI0 MEHBIIE BCEro SAMIl, U3 KOTOPHIX HE BBUTYIHIUCH

IITCHITBI.
B ce3one 2004 1. 66110 60IBIIIE BCETO BEDKHUBIIIETO MOJIOTHSIKA.
3a 3TOT mepuo ObLT Ce30H, KOT/a MTEHIIB BOOOIIE HE TIOSIBUIIHCH.

He 6b110 HU OJHOIo CE30HaA, Korja OBl HY MOTHOJIA YaCTh MOJIOJHAKA.

. He Obnuio Hum OJHOro C€30Ha, Koraa Obl W3 BCEX OTJIOKECHHBIX AL

BBUIYIIMJIMCH IITCHIBI.

B OGonpImMHCTBE CE30HOB KOJWYECTBO OTIOKECHHBIX SUIl OBUIO TPUMEPHO
OJMHAKOBBIM.

> I/I?:y‘-IeHI/IeM [T 3aHUMACTCA HAYKa «OPHUTOJIOTHA. A OJHHM M3 I''ITaBHBIX

MCTOOOB HCCICOAOBAHUA SABIACTCA KOJBLCBAHUC IITHII. HTI/II_Iy OTJIaBJIMBAIOT H

HaJICBaroT e Ha JIAIIKY KOJbIO C YKAa3aHHUCM HA4Thl U MCCTa, I'’IC €C OKOJIBLICBAJIH.

[Totom nrumy otmyckator. Ha ¢dororpadum mnokazaHo KoOJbLIEBaHUE NTEHIOB

COKOJIOB-CAaIICaHOB, 06H&py>I(GHHBIX Ha 30-m osraxe I[maBHOTO KopIryCca

MOCKOBCKOT0O rocyapCTBCHHOTO YHUBCPCUTCTA.
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3aganue 12.

Y10 MOKHO Y3HATb O KU3HU IITUI] C IIOMOIIbIO KOHBHCB&HI/IH?

3anuimTe CBOM OTBET B paMKe.

Ilpouumaiime mexcm u évinonume 3adanus 13-16.

Kakas mianera?

@ JleiicTBue (daHTaCTUYECKOrO0 pOMaHa, HAMKMCAHHOTO TMOYTH CTO JIET Has3aj,
MPOUCXOJUT HAa OJHOM M3 ACHUCTBUTENHHO CYHIECTBYIOMMX IUIaHeT COJHEYHOU
CHUCTEeMBI. JTa TulaHeTa HaxoauTcs Omke K ColHIy, yeM 3eMils, a 1Mo pa3Mepam
OHAa JINIII> HEMHOTO MCHBIIIE, YeM Hallla IIJIaHeTa.

3aganue 13.

Ha kaxoit mimanete COJIHEUHOM CUCTEMBI TPOUCXOAUT ACUCTBUE poMaHa?

Bri6epute oauH OTBET.
A. Mapc
b. Benepa
B. FOnuTtep
I'. Mepkypui
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,@ [To crokeTy poMaHa Ha 3TOU IUIAHETE KUBYT CYILIECTBA, IOXO0XKUE HA JIHOJIEH,
U pactyT 3enéHble pacTeHusa. COBpEeMEHHBIE peaJibHble JaHHBIE O COCTaBe
aTMoc(depbl ATOM IIAHETHI TOKa3aHbl HA TUarpaMMme.

CocTtaB atmocdepbl NNaHeTbI

B Vriekucnblii a3 M Azor M [Ipyroe

3aganue 14.
MoryT 11 4eI0BEKOIOJ00HBIC CYIIECTBA U 3€JIEHBIC PACTCHUS CYIIECTBOBATH
Ha Takou ruiauere?

3anummre Huxke B pamke «Morym» nin «He Morym» u o0ObsicHUTE CBOE
pEILIEHHE, UCTIOJIB3Ysl JAHHBIE HA TUArPaMME.
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@ B maue BpeMsl 3Ty IUIAHETy H3Y4YaloT C MOMOIIbI aBTOMATHYECKUX
MEKIUIAHETHBIX CTAHIIMK (CM. PUCYHOK).

Korma takoii anmapar CIyCKaeTcsi Ha MOBEPXHOCTh IUIAHETHI, OH MPOXOJUT
yepes e€ armocdepy.

3aganue 15.

Moryt au npubOopsl, yCTAaHOBJIECHHbIC Ha ammapare, ONpeAessaTh BO BpeMs
CITyCKa CJIEIYIOIIHNE XapaKTEPUCTUKU?

OTMEThTE HMXKE TC XApaKTCPUCTHUKHU, KOTOPBLIC, KAaK Bbl CUYHTACTC, MOTIYT
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)
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& Korga k sToli miaHere ObLI OTHpaBi€H OJAWMH M3 TMEPBBIX KOCMUYECKUX
anmapaTroB, TO NpPEIoJarajioch, 4YTo aTrMoc(epHoe AaBiICHHE Ha TMOBEPXHOCTH
maHeTel MoxkeT jgocturath 10 atmocdep, a »to B 10 pa3 Oombine, yeM
aTMoc(pepHOE JaBjieHHEe Ha moBepxHOCTH 3emin. Ho ammapar Obun co3pmaH c
3aracoM MPOYHOCTH U MOT BBIZIEpKaTh AaBieHue aaxe B 20 armocdep. OqHako Bo
BpEMsI CITyCKa OH OBLT pa3/iaBJIeH Ha BBICOTE 28 KM OT MMOBEPXHOCTH TIIAHETHI.

3aganue 16.

Kaxkoii BbIBOJT 00 aTMOchepe AToM MIaHeThl TOJKHBI ObUTH cliesiaTh YuEHbIe?

3anuImuTe CBOM OTBET B PaMKe.
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XAPAKTEPUCTHUKU 3AJTAHU U CUCTEMA OLIEHUBAHMSI
JTAATHOCTHYECKOM PABOTHI JIJISI YUAIIIMXCHA 5 KJIACCOB

ECTECTBO3HAHUE

3aganue 1. «Maruurem». 1 us 4.

XapakTepuCcTHKH 3aJaHUS:

e CoaepxarejibHasA 00/1aCTh OLEHKH: COAEP/KATEIBbHOE 3HAHNE; HAYKH O 3eMJIE.
e KomnereHTHOCTHAs 00/1aCTh OLeHKH: VIHTepnpeTanys JaHHBIX JJIS TOTYYEHUS
BBIBOJIOB;

KonTtekceT: riio0anbHbIH

YPpoBeHb CJI0KHOCTH: BBICOKHI

dopMar 0TBeTa: pa3sBEPHYTHINA OTBET

OO0beKT OLEHKH: aHATIM3UPOBATh, UHTEPIIPETUPOBATH JaHHBIE U JI€JaTh
COOTBETCTBYIOIIUE BBIBOJBI.

CucreMa olleHUBaHHS

1 Gamn Bribpano «OxHBIE MarHUTHBIA TOJIOC» U B OOBSCHEHWH TOBOPHUTCS, UTO
IIOCKOJIBKY Ha CEBEp HaIIPaBJIEH CEBEPHbIM MAarHUTHBINA IMOJIOC KOMIIAca U MBI
3Ha€M, 4YTO MPUTATHBAIOTCS PA3HOMMEHHBIE MarHUTHBIE IOJIIOCHI, TO 3TO
03HayaeT, 4TO Ha ceBepe 3eMJIU pacloyIoKeH K0 KHbIM MarHUTHBIN MOJIOC.
0 6aymoB | Jlpyrue oTBETHI.
OTBeT OTCYTCTBYET.

3aganue 2. «Maruurosi». 2 us 4.

XapakTepucTHKH 3aJaHUSA:

o CoaepxartesibHas 00J1aCTh OLIEHKHU: COJIEpKaTeIbHOE 3HAHNE; (U3NUECKUE CUCTEMBI.

e KomnerenTHocTHas 00J1acTh oneHkH: [lonnmanne ocoGeHHOCTEH
€CTECTBEHHOHAYYHOTI'0 MCCIIEI0BAHUS;

KoHTekcer: nuuHbIi

YpoBeHb CJI05KHOCTH: CPETHUN

dopmar 0TBeTa: pa3BEPHYTHINA OTBET

O0beKT OLeHKHU: IIpe/IaraTh WK OLIEHUBATh CIOCOO Hay4YHOT'O HCCIEA0BAHUS JAHHOTO
BOIIpOCA.

CucremMa onieHUBaHUSA

1 6ann I'oBopuTcs, 4TO Kene3Hbl OpyCOK OyIeT MPUTATUBATHCS K MarHuTy, KakKuM Obl
MOJIIOCOM HHU TMOJHECTH K HEMy MarHuT, a MAarHuTHbBIH Opycok Oyzaer
MIPUTSTUBATHCS WK OTTAJIKMBAThCSl OT MarHUTa B 3aBUCUMOCTH OT ITOHECEHHOTO
K KOHITy OpycKa MoJoca.

0 6amtoB | [Ipyrue oTBETHI.
OTBeT OTCYTCTBYET.

3ananue 3. «MarHuTb». 3 us 4.

XapaKTepUCTHKH 3a1aHUA:
e CoaepxaresibHas 00J1aCTh OLIEHKHU: COJIEpKATEIbHOE 3HAHNUE; PU3NUECKUE CUCTEMBI.
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KoMnerenTHOCTHAasI 00J1acTh oneHKU: HaydHoe 0ObsicHEHNE SIBIICHHUIA;
KoHTekcr: MecTHBIN

YPpoBeHb CJI0KHOCTH: CPEIHUI

dopmat oTBeTa: BEIOOP OJHOIO MPABUIIBHOTO OTBETA

Oo0BekT OLCHKH: BCIIOMHUTH U IPUMECHUTHb COOTBCTCTBYIOIUEC €CCTCCTBCHHOHAYYHBIC
3HAaHUA 1A OOBSICHEHHS SIBJICHHS

CucremMa onieHHBaHUSA

1 Gamn BriOpan otBet A.

0 6amtoB | JIpyrue oTBETHI.

OTBeT OTCYTCTBYET.

3aganue 4. «Maruurtbi». 4 us 4.

XapakTepuCTUKH 3aaHUA:

ConepixkaresibHasi 00J1aCTh OIEHKH: TIPOIICAYPHOE 3HAHUE; (PU3HUECKUE CHCTEMBI.
KoMnerenTHocTHast 00J1acTh oneHku: [lonnmanne ocobeHHOCTEH
€CTECTBEHHOHAYYHOT'O0 UCCIICIOBAHUS;

KonTeker: nuuHbIi

YpoBeHb CJI0KHOCTH: HU3KUM

dopmat oTBeTa: BEIOOP OJHOIO MPABMIIBHOTO OTBETA

O0BbeKT OLIEHKH: TIPe/IJIaraTh I OLICHUBATH CIIOCO0 HAYYHOTO UCCIICIOBAHUS JAHHOTO
BOIIpOCa

CucreMa onleHUBaHUSA

1 Gamn Bri6pan otBer b.

0 6ammoB | Ipyrue oTBETHI.

OTBeT OTCYTCTBYET.

3ananue 5. «cAkBapuymp». 1 u3 4.

XapaKTepHCTI/IKH 3aJaHusA:

CopepxarenbHast 00J1aCTh OLEHKH: COJIEP/KATENBHOE 3HAHUE; )KUBBIE CUCTEMBI.
KomnerenTHocTHas o0/1acTh onenkn: HayuyHoe oObsicHEHUE SIBICHUI;
KoHTekcer: nuuHbIi

YPpoBeHb CJI05KHOCTHU: BHICOKUI

®opmat oTBeTa: BEIOOP OJHOIO IPABUIILHOTO OTBETA

O0beKT OLeHKH: JIeTIaTh U HAyYHO O0OOCHOBBIBATH IPOTHO3BI O MIPOTEKAHUU TTIpoliecca
WJIU SIBJICHUS.

CucremMa onieHUBaHUSA

1 Gann Bri6pan oteer I'.

0 6amnmoB | [pyrue oTBeTHI.

OTBeT OTCYTCTBYET.

5 xmacc
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3ananue 6. «KAKBapuym». 2 u3 4.

XapaKTepUCTHKH 3a1aHUA:

e Conep:xaTebHas 00/1aCTh OLIEHKH: COJIEpKATEeIbHOE 3HAHKE; )KUBbIE CUCTEMBI.

e KomnereHTHOCTHAs 00/1acTh olleHKH: HayuHoe 0ObsICHEHUE SIBJICHUH;

e KoHTeKCT: TMUHBIN

e  YpoBeHb CJI0KHOCTHU: BHICOKUI

e @opmat oTBeTAa: BHIOOP HECKOJIBKUX OTBETOB U3 CIHCKA (MHOKECTBEHHBIN BHIOOD)

o OO0ObekT OLCHKH: BCTIOMHUTDH U IPUMCHUTH COOTBCTCTBYIOIUC CCTCCTBCHHOHAYYHBIC
3HAaHUA OJIA OOBSICHEHHS SIBJICHUS

CucremMa oneHHBaHUSA

1 6amn BriOpanbt otBeTs A 1 /1.

0 6aymoB | Jlpyrue OTBETHI.
OTBET OTCYTCTBYET.

3ananue 7. cKAxkBapuym». 3 u3 4.

XapakTepuCTUKH 3aJaHUS:

e Coaep:xarejibHas 00/1aCTh OLEHKH: COACPKATEIBHOE 3HAHUE; KUBBIE CUCTEMBI.

e KomnereHTHOCTHAsA 00/1acTh OLeHKH: VIHTEepIipeTalus JaHHBIX U UCIIOJIb30BAaHUE
Hay4YHBIX JI0KAa3aTEIbCTB ISl IOJYyYEHUs BHIBOJOB;

KoHTekcT: r1o0anbHbIi

YpoBeHb CJI0KHOCTH: HU3KUU

dopmat oTBeTa: BEIOOP OJHOTO MPABUIIBHOTO OTBETA

O0bekT OLCHKH: aHAJIIM3UPOBATh, HHTCPIPCTUPOBATh JaHHBIC U 1€JIaTh
COOTBCTCTBYIOIIIHMEC BBIBObI

CucremMa onleHUBaHUSA

1 Gamn N300paxkeHUsT pacroyioKeHbI ClieBa HAMpPaBO: OpPraHUYECKHE OCTaTKu —
OaKTepUU — OHOKJICTOYHBIC )KHBOTHBIC — MAJILKH T'YIIITH.

0 GamoB Jpyrue OTBETHI.
OTBeT OTCYTCTBYET
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3ananue 8. «KAkBapuym». 4 u3 4.

XapaKTepUCTHKH 3a1aHUA:

CoaepxaresibHasi 00/1aCTh OLIEHKH: COJIEPKAaTEIbHOE 3HAHUE; )KUBBIE CHCTEMBI.
KoMnerenTHOCTHAas1 00J1acTh oeHKU: HaydyHoe 0ObsicCHEHUE SIBJICHHUIA;

KoHTekcT: rimobanpHbIi

YpoBeHb CJI0KHOCTH: CPEIHUI

®opMmaT 0TBeTa: Pa3BEPHYTHIN OTBET

O0beKT OLeHKH: BCIOMHUTH ¥ MPUMEHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbIE
3HAHUS TSI OOBSICHCHUSI SIBJICHHSI

Cucrema OICHUBaAHUA

2 6anna | ['oBoputcs, 4TO pacTeHUS HYXKHBI JJIs OJydeHus (BpIpabaTbIBaHUS) KUCIOPOAa 3a

cueT GoTocuHTE3A.
[Tpumeuanue: B 5 kimacce He 00s3aTeNbHO YIOMHHAHUE B SIBHOM BHIIC
dorocunTe3a. JocTaTOYHO YTOMHHAHUS O BBIpAOATHIBAHUH KUCIOPOA.

1 6ann | Jlarotes nqpyrue pa3yMHble OOBSICHEHHUSI, HAIIPUMED:

B PaCTEHHUSAX MOTYT IPSATATHCS PHIOKU;
pacTeHusl YKPEIUISOT IPYHT.

0 6amutoB | [Ipyrue oTBETHI, HAPUMEP: PACTCHHUS HY>KHBI JJIS1 KPACOTHI.

OTBeT OTCYTCTBYET.

3aganue 9. «XulHbIe NTHOL». 1 13 4.

XapaKTepl/lCTI/IKI/I 3aJaHud:

Conep:xaTejibHas 00J1aCTh OLEHKH: COACPKATEILHOE 3HAHUE; JKUBBIE CUCTEMBI.
KomnerenTHocTHas 00/1acTh oneHkn: HayyHoe 0ObsicHEHUE SIBICHUI;

Konreker: anobanvuwiii

Ypoeenw cnosrcnocmu: cpeonuii

dopmMart oTBeTa: BEIOOP OJJHOTO MPABUILHOTO OTBETA

O0beKT OLleHKH: BCTOMHUTH ¥ IPUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbBIS
3HAHUA IS OOBSICHEHUS SBJICHUS

CucremMa onleHUBaHUSA

1 0amn

Bri6pan otBet A.

0 6aynos Jlpyrue oTBETHI.

OTBeT OTCYTCTBYET.

3aganue 10. « Xumnbie nTHUBD. 2 U3 4.

XapaKTepuCTHKH 3a1aHUA .

CopaepxaresibHas 00/1aCTh OLlEeHKH: COJIEPKAaTEIbHOE 3HAHUE; )KUBbIE CUCTEMBI.
KommnerenTHocTHast 001acTh oneHKH: MHTEpripeTanys JaHHBIX 7S OJTY4ECHUS
BBIBOJIOB;

KonTexcT: rinodanbHbli

YpoBeHb CJI05KHOCTH: CPETHUN

Dopmar 0TBeTa: pa3BEPHYTHINA OTBET

5 xmacc
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e OO0beKT OLleHKM: aHATN3UPOBATh, HHTEPIIPETUPOBATH JAHHBIE U JIENIaTh
COOTBETCTBYIOIME BHIBOJIBI.

CucremMa oneHHBaHUSA
1 Gamn ['oBopUTCS, YTO ATH KUBOTHBIE MOTYT OBITH OOJBHBIMH, cllabee, MeIJICHHEe
JpYTHX.
0 6amoB | [Ipyrue oTBeTHI.
OTBET OTCYTCTBYET

3amanue 11. « XuumHbpie nTHOBD. 3 U3 4.

XapakTepuCTHKH 321aHUS

e CopepxaTtenbHas 00/1aCTh OLEHKH: IIPOLIEYPHOE 3HAHUE; )KUBBIE CUCTEMBI.

e KomnerenTHOCTHAs 00J1acTh OLeHKHU: VIHTepnpeTanys NaHHBIX AJI IOJy4YEHUS
BBIBOJIOB;

KoHTekcr: MecTHBIN

YPpoBeHb CJI0KHOCTH: BEICOKHI

®opmat oTBeTa: BEIOOP HECKOJIBKUX OTBETOB U3 CIIUCKA (MHOKECTBEHHBIN BBIOOD).
OO0beKT OLeHKHU: aHAIN3UPOBATh, UHTEPIPETUPOBATH IaHHBIE U JIEJ1aTh
COOTBETCTBYIOILIUE BbIBOJIBI.

Cucrema ouleHUBaHUs
2 6auta | BeiOpansl otBeThl b, Bu E

1 Gamn Bb10OpaHo /1Ba BEpHBIX YTBEP)KICHHUS U3 TPEX, YKA3aHHBIX BbILIE. TpeThero
YTBEPKICHUS MOKET HE ObITh MJIM OHO MOXKET ObITh HEBEPHBIM.

0 6ammoB | [pyrue oTBeTHI.
OTBeT OTCYTCTBYET.

3aganue 12. « Xuumnpie nTUUbD. 4 U3 4.

XapaKTepUuCTHKH 3a1aHUA .

e CopepxkaTenbHas 00/1aCTh OLEHKH: IIPOLIEYPHOE 3HAHUE; )KUBBIE CHCTEMBI.

e KomnerenTHocTHas 001acTh oneHkH: [lonumanue ocoGeHHOCTEH
€CTECTBEHHOHAYYHOTI'0 HCCIIEI0BAHUS;

KonTexcT: riodanbHblIi

YpoBeHb CJI05KHOCTH: CPETHUN

dopmar 0TBeTa: pa3BEPHYTHINA OTBET

O0BbeKT OLeHKH: TTpeIaraTh WIK OLIEHUBATh CIOCO0 HAYYHOTO UCCIIEIOBAHUS TaHHOTO
BOIIpOCA.

Cucrema olleHUBAHUA

1 6amn l'oBopuTCs, YTO € MOMOIIBIO KOJBIEBAHUS MOXKHO Yy3HaThb O IYTAX
MUTpalUK NTUL, T.€. Ky/la YJIeTaloT NTUIlbI Ha 3uMy (uiu neto), NJIU rue
BbIOT rHE31a, MJIN KakoBa mpOIOIKUTENBHOCTD )KU3HU IITHULIBI.

0 6amoB | [Ipyrue oTBETHI.

OTBET OTCYTCTBYET.
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3amanue 13. «Kakasa miaanera?». 1 us 4.

XapakTepuCTUKY 3a1aHUS:

Conep:xatesibHas 00/1aCTh OLIEHKH: COJIEpKATEIbHOE 3HAHUE; HAYKU O 3eMJIe U
Bceenennoi.

KoMnereHTHOCTHAsI 00J1acTh OlleHKH: VIHTepIIpeTaus JaHHBIX IS TOTYYSHUS
BBIBO/JIOB;

KonTekcr: rino0anbHbIi

YpoBeHb CJI0KHOCTH: HUZKUM

dopmMart oTBeTa: BEIOOP OJJHOTO MPABUIBHOTO OTBETA

Oo0BekT OLCHKH: aHAJIIM3UPOBATh, MHTCPIPECTUPOBATH JAaHHBIC U I€JIaTh
COOTBETCTBYIOIIIME BIBOAEI.

CucremMa oneHHBaHUSA

1 Gamn Bri6pan otBet b

0 6ammoB | [Ipyrue oTBeTHI.

OTBeT OTCYTCTBYET.

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

XapakTepuCTUKH 3a1aAHUA:

Coaep:xatesibHas 00J1aCTh OLEHKH: COICP)KATEIbHOE 3HAHUE; HAYKU O 3eMJie U
Bcenennon.

KomnerenTHocTHas 00/1acTh onleHkn: HayuyHoe 00bsiCHEHUE SIBICHUI;

Koureker: riro0aabHbIH

YpoBeHb CJI0KHOCTH: CPEIHUN

®opmMart oTBeTa: pa3sBEPHYTHINA OTBET

O0beKT OLeHKH: BCHOMHUTH ¥ MPUMEHUTH COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbBIC
3HAHUA I OOBSICHCHUS SBJICHUS.

CucreMa olleHUBaHHS

1 Gamn Bri6pano:

BeiOpano «He Moryr» u B 0OBSICHEHUM T'OBOPUTCS WM MOJpa3yMeBaeTcs,
YTO U YEJOBEKONOAOOHBIM CYIIECTBAM M PACTEHMSIM HY)KEH KHCIOpOI IJIs
JBIXaHUs, a HAa IMarpaMMe €ro HET, HallpuMep:

«IM HY)X€H KUCIOpOI»;

«Tam HeT Kucnopoa» (MUHUMAJIbHO JOCTATOUYHBIM OTBET);

«MM HeuyeMm nplaTh» (IPUHUMAETCS).

0 6amutoB | Beiopano «MoryT».

Boibpano «He Moryr» u oOBsICHEHHE HE JJaHO WJIM OHO HEBEpPHOE, WIH
HEKOHKPETHOE, HAIIPUMED:

«Tam Her Bo3gyxay;

«YTJEeKUCIbIN ra3 (WK a30T) STI0OBUTHINY;

VYraekucnslil ra3 UM HE HYKEHY.

OTBeT OTCYTCTBYET.

5 xmacc
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3amanue 15. « Kakas miaanera?». 3 us 4.

XapaKTepuCTHKH 3a1aHUA .

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

e KomnereHTHOCTHAas 00J1acTh oneHkH: [lonnManne ocobeHHOCTEH
€CTEeCTBEHHOHAYYHOT'O UCCIIeI0BAHUS;

o KoHrekcT: riao0aibHbII

e  VYPpoBeHb CJI0KHOCTH: BEICOKHUI

e @opmaTt oTBeTAa: BHIOOP HECKOJIBKUX OTBETOB U3 CIHCKA (MHOKECTBEHHBIN BHIOOD)

e OO0beKT OLleHKM: pacro3HaBaTh U (HOPMYIUPOBATH LIE€Jb JAHHOTO HCCIIEA0BaHUS

Cucrema OICHUBaAHUA

1 Oamn Otmeuens! otBeTel A, b u I

ATMmochepHoe naBieHue;

TeMmiieparypa OKpyX arolel Cpesl;

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 KoMnerenTHOCTHas1 00J1acTh OLeHKHU: VIHTepnpeTalis NaHHbIX AJIs NOJyYeHUS
BBIBOJIOB;
KoHTtekeT: ri1o0anbHbIi
YpoBeHb CJI0KHOCTH: CPEIHUN
dopmMar 0TBeTa: pa3BEPHYTHIN OTBET
O0beKT OLeHKHU: aHAJIN3UPOBATh, UHTEPIPETUPOBATH JaHHBIE U JENaTh
COOTBETCTBYIOIINE BBIBOJIBI

CucremMa onleHUBaAHUSA

1 Gamn l'oBoputcs, uTo aTMochepHoe AaBICHUE HA MOBEPXHOCTH IUIAHETHI JTOJDKHO
ObITH O0sbI1IEe 20 aTMOCchep.

0 6amnoB | [Ipyrue oTBeTHI.

OTBeT OTCYTCTBYET.
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JTEMOHCTPAIIMOHHBII BAPUAHT TUATHOCTUYECKOM PABOTHI 115
YYAIIUXCA 7 KITACCOB

ECTECTBEHHOHAYYHASA I'PAMOTHOCTD

NHCTPYKIUA noa YHAIIUXCA

Ha BeimosiHeHME paboThl OTBOAUTCS OJUH YPOK 40 MUHYT.

B pabote narorcs onrcanus HEKOTOPBIX MPOOIEMHBIX CUTYAIMi U 3aJJaHUSI K HUM.

3ananus OyayT pa3HbIMH. B HEKOTOPBIX W3 HUX HYXXHO M3 MPEAIOKCHHBIX BapHAHTOB
BBIOPATH TOJILKO OJIMH OTBET, KOTOPBIN BBl CUMTAETE BEPHBIM, B IPYTrUX — BHIOpATh JIBA WM TPU
BEpHBIX OTBeTa. BrIOpaHHbIE BAMH OTBETHI OTMETHTE 3HAYKOM «V/».

Ectb 3aanusi, B KOTOPBIX HEOOXOAMMO JIaTh CBOE OOBSICHEHUE U HAMMKCATh €r0 B PaMKe.

OnHu 3amaHus MOTYT MOKa3aThCs BaM Jierde, Apyrue — TpyaHee. B mobOom ciaydaer He
TOPONUTECH Cpa3y JaBaTh OTBET, a CHauaja nmoaymaiire. Eciu Bbl He 3HaeTe, KaK BBIOIHUTH
KaKoe-TO 3aJlaHue, IPOIYyCTUTE €ro M Iepexoaurte K cruenaywomemy. Ckopee Bcero, y Bac
OCTaHETCsl BpeMs, 4TOOBl BEPHYThCA U €€ pa3 MOMpOoOOBATh BHINOJHUTH MPOMYIIEHHBIC
3a/1aHusl.

Ecnu BbI XOTHTE UCIIPABUTH CBOM OTBET, TO 3aYEPKHUTE €r0 U 3aMUIINTE HYKHBIA OTBET.

Kenaem ycnexa!

MoHuTOopHHI (JOPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIBHOM IPAMOTHOCTH
Ecmecmeennonayunas epamommocme




Ilpouumaitme mexcm u evinonnume 3a0anus 1-3.

JIbIKH

% Jlenuc m AHzapeil yBIeKarTCs OETOBBIMU JIBDKaMU, HO AHJped OOBIYHO
onepexaeT Jlenuca Ha nuctaHiuu. JIeHUC OOBSICHSAET 3TO TEM, UTO OH KpYyMHEE U
TsoKesnee AHIpesl, U MO3TOMY JIBDKM IOJIT HUM CKOJIB3SIT IO JIBDKHE XYXKE, 4eM
JBDKU 07 AHZIpEeM.

e

Pucynok 1

3aganmue 1.

CornacHsl JId Bl C TEM, YTO JIbDKHA MOJ JIeHUCOM JTOKHBI CKOJIB3UTh XYK€,
YeM JIbDKHM MOoJl AHJpeeM, MPU YCIOBUHU, YTO CAMH JIBDKU y PEOSIT COBEPIICHHO
OJIMHAKOBLIE?

Bri6epure «la» nnm «Her».

H Ha
[ Her

OOBsicCHUTE CBOM BHIOOD.

% Bcé-taku peOsita peliniavd MPOBEPUTh, KTO W3 HUX Ha CBOMX JIbDKax
CKOJIB3UT Jiyule. J[Jisg 5Toro oHu BeIOpaiu aBa crocooa.

Cnoco6 1: Onu BCTalOT nepes OAHOM YEPTOM Ha JBE COCEAHUE OJMHAKOBBIC
JBDKHUA M W30 BCEX CWJI OJIMH pa3 TOJKAIOTCSA mankamMu. KTo manbiie mpoener B
pE3yNbTAaTe ITOTO TOJYKA, Y TOTO U JIBDKU CKOJIB3ST JTyUIIIe.

Cnoco0 2: Ouu npocsiT cBoero apyra BaHio HEKOTOpoe BpeMsl TSHYTh UX IO
ouepeau 1o JBDKHE Ha KPEMKOM CTpore, Ha Kakux OyKcupyroT aBromoounu. Koro
Bane Oynert TAHYTh TpyJHEE, TIOJT TEM JIBIKH CKOJIB3ST XYXKE.
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3aganmue 2.

Kakoii u3 crmoco6oB 6oee HaI[é}KHO ITOKa>XCT, KTO N3 p€651T Ha CBOHX JIbIDKax
CKOJIB3UT ﬂque?

Bri6epure «Cnioco6 1» unm «Crioco0 2».

] Cnoco6 1
] Cnoco6 2

OObsicHUTE CBOI BBIOOD.

¢ Kaxnplid, KTO Katajcs Ha JbDKaX, 3HACT, YTO y JIBDK WHOT/A OBIBACT
otnada. Korga apDKHUK, easi O4epeHON mar Ha JbDKHE, OTTaJKUBAETCS HOTOH,
TO JIbDKA, BMECTO TOTO YTOOBI CKOJIB3UTH BIEPE, MPOCKATB3BIBACT HA3a/l, MeIlas
~ JBDKHHMKY OBICTPO O€KaTh.
JT10 M ecTb oTmaya. s
TOTO 4YTOOBl  YMEHBUIUTH

CronexeHwne

WU Jaxe COBCEM
Yot yCTPaHUTh oTAady,
__ UCIIOJIB3YIOT TaK

Ha3bIBACMYIO JIBIKHYIO Ma3b

PucyHok 2
nepxanus. Ee HaHOCAT Ha
60-65¢cm JBIKY B obsactu
— e MaKCHMaJbHOIO  Mporuoa,
N =28 ¢ N \ KaK MOKa3aHO Ha PUCYHKeE 3.
:t._(fr ski 180 cm
PucyHnok 3

3amxanue 3.

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

A. YMeHbIIICHUE TPEHUS MEXKAYy JIbDKEH W CHETOM BO BpEeMs CBOOOIHOTO
CKOJIbKCHMUS JIBIKHHUKA IO JIBDKHE.

b. YBenuueHnue TpeHUs MEXAYy JIbDKEH M CHEroM BO BpeMs CBOOOIHOTO
CKOJIbKEHMS JIBIKHUKA 1O JIBDKHE.

B. YMmenbleHre TpEHNUS MEKIY JIBIKEN U CHETOM BO BPEMS OTTAIKUBAHUS OT

JIBIKHU.
I'. YBenuueHnune TpeHUs MEKAY JIBKEU U CHETOM BO BPEMSI OTTAJIIKUBAHUS OT
JIBIKHU.
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Ilpouumaitme mexcm u evinonnume 3a0anusn 4-1.

Yem nuTaroTcs pacreHus’?

¢ Kcenus npounTaiia B KHUIe O paCTCHHSX, YTO YEJIOBEKA C JABHUX BPEMCH
WHTEPECOBAJI BONPOC O IHUTAHUU PACTECHUU. YYEHBIE CTAaBWIM BCEBO3MOKHBIC
OTIBITHI, TIBITASICh BBIACHUTE: «YeM MuTaroTcs pacteHus?» u «M3 yero oHu cTposiT
cBo€ Teno?» OauH U3 TaKUX OIBITOB MPOJIEIIall FTOJUIAHICKUM €CTECTBOMCIIBITATEIb
Su batuct Bau-I eapMoHT emé B Hauaie XVII Beka. DTOT ONBIT ONKUCHIBAJICS TaK:

«B rimHsAHBIN TOpiIoK ¢ 80 KI MOYBHI MMOCAIUIIN Ca)KEHEll MBI, TTOYBa ObLa
HaKpbITa, YTOOBI Ha €€ MOBEPXHOCTh HE MOCTYIAJIa MbUIb U JPYTHe YacTHUIIbI U3
BO3ayxa. B mouBy BaH-I'€IbMOHT HUYEr0 HE BHOCHJI, TOJIBKO PETYJISIPHO MOJIUBAII
BOZIOM caxeHel] WBbl. OH CTajx pacTH W 4epe3 TATh JIET BHIPOC B JOCTATOYHO
00JIBIIIOE JIEPEBO, Macca KOTOPOTO yBEIUYUiIach Ha S8 Kr. YUEHbIM B3BECUII TIOYBY
M BBIACHWJI, YTO 3a 3TH IOAbl €€ Macca yMEHbIIMJIACh BCEro mpumepHo Ha 60
TpamMm.

[Tocne onmcanus omnbITa B KHUTE OBLT IMMOCTaBJIeH Bompoc: «Kak BbI cuuTaere,

KakoM BBIBOJ MOT CJEIaTh

OnbIT roNNaHACKOTO YYEHOTO BaH MeIbMOHTA  yu8HEIl U3 NPOBEISHHOTO
. ombiTa? 3a cuéT  Yero
CaXE€Hell MpEeBpaTWICS B
nepeBo?». Jlamplie 4acTh
CTpaHUIIbI OblJIa OTOPBaHA, U
Kcenus pemmna caenarb
BBIBOJI CaMa.

3aganmue 4.

Kaxk 6b1 BbI BMecTe ¢ KceHner oTBeTHIIN Ha BOIIPOC:

3a c4€T uero 3a 5 JEeT HACTOJIBKO YBEIMYWIACH MAcCa PACTCHUS?

OrtBeT:
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% B kHHMre ObUT OmuWCaH €ImIe OJWH HM3BECTHBIA ONBIT, KOTOpBI KceHus
pelia noBTOPUTH cama. B 3Tom eil moMor namna, HoToMy 4TO B OIBITE HaJ0 ObLIO
WCIIOJIb30BaTh JIEKTPUUECKYIO IUINTKY U COUPT. IX OIBIT COCTOSUT U3 CIIETYIOIINX

araros.

1) Pactenue repanu (menaproHvMy) MOCTABWIA B TEMHBIN
mKad 1 npoiepKaid TaM HeCKOJIbKO JHeH (3-4).

2) PacTenue BeICcTaBMIM Ha CBCT, 3aKPCIIMB HA OIHOM U3
JIUCTBECB C IBYX CTOPOH IIOJIOCKY IIOTHOM 6YM3FI/I.

3) Uepes cyTKU cpe3aliv JIUCT ¢ MOJIOCKOW OyMaru, CHsUIA
MOJIOCKY W OINMYCTWIX JINCT B KUIISITOK Ha 2-3 MHHYTBHI,
MOCJIe ATOr0 BECh JIUCT, B TOM YHUCJE U TaM, rJe ObLia
MOJIOCKA, OCTAJICS 3€JIEHBIM.

4) JIuct omycTWIM Ha HECKOJbKO MHUHYT B TOpSYUN
CIIUPT, B PE3YJIbTATE€ YEro JIMCT 0OECIBETHIICS, & CIUPT
pUOOPEIT 3eJICHOBATHIN OTTEHOK.

5) Jluct mpoMbUIM B BOJIe, a 3aT€M B CTEKJISHHOM
Yalieyke 3aJWIH cladblM pacTBOPOM Hoja.

6) Koraa nuct BbIHYJIM, OH UMEN TaKoi BU:

Pacrenme
B TEMHOTE

Pacreuue
HO CBETY

Jucres
B KUNATKE

Jucres
B cnupTe

b
.
:

JucTes
B pacTeope

A’

' wono \Cms

A

3
y

*
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3aganmue 5.
B 4yem cocTout 11€716 ATOrO OIBITA?

BriGepure oauH OTBET.

A. TlokazaTb, 4TO XJIOPOPUILI, COACPKAIIUNCS B JIUCTE, PACTBOPSETCS B CITUPTE.
b. Tloka3aTp, 4TO JTUCT B KUMSATKE COXPAHSET 3EIIEHYI0 OKPACKY.
B. Tloka3ath, 94TO B TUCTBSIX Ha CBETY 00pa3yeTcs Kpaxmal.

I'. Tloka3atp, 9TO 1O 3aKPEIVIEHHOW OYMaXKKOM JIUCT TEPSIET XJIOPODHUILIL.

3aganue 6.

Kakum Ob11 OBI pe3ysIbTaT OIbITa, €Clii ObI JJUCT Cpe3alid cpasy mocie 4 qHen
B TEMHOM IIKady U, Tak ke o0pabdoTaB B BOJEC U CIHUPTE, MOJOXKHUIN B PACTBOP
noma?

OTtBeT:

% VYV y4EHBIX-XMMHKOB €CTh METOJbI, C TMOMOIIbIO KOTOPHIX OHH MOTYT
ONPENIENIUTh, U3 YETr0 COCTOAT pacTeHusl. Oka3anock, YTO HA BTOPOM MECTE IMOCTE
BOJIbI B COCTaBE PaCTEHUI COJEPKUTCS OOJIbIIIE BCETO YIiiepoa.

3ananue /.
Otkyna nomnajaaeT yriaepos B pacteHue?

BriGepute oquH OTBET.

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

I'. 3 conaeuHoro caera.
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Ilpouumaitme mexcm u evinonnume 3adanus 8-11.

B meTpo

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. CpaBHUBas BUKEHHE JBYX NACCaKUPOB, KOTOpbIE OEXaju BHU3 IO JIEBOM
CTOPOHE JIECTHHUIIBI.

b. HaOmronas 3a maccaxupom, KOTOPBIM CTOSJ Ha JIECTHULE U JIepKalicd PYKOM
3a IOPYYEHb.

B. HabGntonas 3a ABymMsl CTOAIIMMH APYr 3a APYrOM MacCakMpamu C MpaBoi
CTOPOHBI JIECTHULIBI.

I'. HaGmonas 3a AByMs naccakupamu, OJMH M3 KOTOPBIX CTOsUT HA JIECTHHUIIE,
JBUXKYIIEHCS BHU3, & IPYTOW — HA JIECTHULIE, IBUKYILEHUCS BBEPX.
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% Pebsra pemm ONpeneNnnTh, HACKOIBKO HWMEHHO CKOPOCTh TOPYYHS
OTJIMYAETCS OT CKOPOCTH JICCTHHUIIBL. B pacropspkeHuHM y HUX Oblia pyJieTka U
CEeKyHJIOMep MOOMJILHOTO TenedoHa.

3aganue 9.

Onummre, Kakue W3MEPEHHS OHHU JOJ/DKHBI TIPOBECTH, HAXOIsACh Ha
JCKAJIATOpPE, YTOOBI OINMPENENTUTh, HACKOJIBKO CKOPOCTh MOPYYHSI OTIMYACTCS OT
CKOPOCTH JICCTHHIIBI.

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

3agaunue 10.

OOBsCHUTE, KaK pedsTa MOTYT MCIIOJIB30BaTh 3JIEKTPOHHBIC YaChl HAl BXOJIOM
B TOHHEJb (CM. PUCYHOK) JUIsl pELIEHUs ATOU 3a1auun’?
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% Korma pebsita cenmu B BaroH, TO YCIHBIIAIA IO Pajauo Cieykomiee
npenaynpexaeHue: «YBakaeMble MacCaKupbl, B LENSIX Bamleid 0e30macHOCTH
JIepKUTECH 32 MOPYUYEHb HE TOJIBKO MPHU JIBUKEHUU TO€371a, HO U MPH €ro OTXOe
OT CTaHLIMY, a TAKKe IPU NPUOIMKEHUH K CIEAYIOIIEH CTaHIIUN.

Aptém ynbiOHyncs u ckazan apyry: «Ecam Obl Bce 3Hamm 00 OIHOM
($U3NUECKOM SIBIICHUH, TO TAKOE MPEAYIPEkKACHUE ObLIIO COBEPIIEHHO JTUITHUM.

3aganmue 11.

Kaxkoe ¢usnueckoe siBieHne umen B BUILy Aprem?

BriGepute ouH OTBET.

A. Nneprus
b. Tarorenue
B. /laBinenue

I'. Tpenue

Ilpouumaitme mexkcm u gvtnonnume 3a0anus 12-15.

AHA U e€ cod0aKa

VY Anu ectb cobaka, KOTOpyro 30ByT MapTuH. AHSI OY€Hb JIFOOUT CBOETO
! IICa ¥ MHTEPECYETCsl BCEM, YTO CBSI3aHO ¢ cobakamu. OHa mpodunTana, 4ro,
COIVIACHO pe3y/lbTaTaM HAay4YHbIX MCCIEAOBAHNUN, BCE COBPEMEHHBIE COOAKU
MPOU30IILIN OT BOJIKOB, XOTS OOJBIIMHCTBO COOAYbMX MOPOJ BHEIIHE COBCEM HE
NOX0kH Ha BoJika (pucyHok 1). Emé ona y3nana, uro 6;aroaaps 0JOMallHUBaHUIO
U JApyXOe C YEeIOBEKOM Yy KMBOTHBIX M3MEHWJIACh HE TOJHKO BHEIIHOCTh, HO U
JHK (rens). Hanpumep, B oTiiMune OT BOJKOB, COOAKH CIOCOOHBI NEPEBAPUBATH
PaCTUTENBHYIO MHUILY, B TOM YHUCIIE XJI€0, KAy UiIH PPYKTHI.

Pucynok 1
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3aganue 12.

[ToueMy cnocoOHOCTH cOOak INepeBapuUBaTh PACTUTEIBHYIO MHILY SBISETCS
JUISL HUX ITPEUMYILIECTBOM B YCIIOBHSIX KU3HH C YETOBEKOM?

3anumuTe CBOM OTBET B PAMKE.

AHs cibllIajia 0 TOM, YTO HEKOTOpPBIE COOAKU YMEKOT CUUTaTh, U TaKHE
W co0aKy BBICTYMAKOT B IMpKe. OHA peIlria IMPOBEPHUTH, YMEET JIH CUUTATH
MapTuH, HanpUMep, MOKET JIi OH OTIMYHMTh YHCIO 2 OT Yncia 3. I[Jm 5TOr0 OHa
npuaymMaga TakoW OJKCIIEpUMEHT. B3sia jBa :h%é.'h‘ i SR
OJIMHAKOBBIX OJOAIA W TOJIOXKWIA B OJHO U3 |
HUX JIBA OJIMHAKOBBIX KyCOYKa JIFOOMMOTO
JTakoMCTBa MapTuHa, a B JIpyroe — TpH TOYHO
TakuX ke Kycouka. Oba OJIro/II[a OHA IOCTaBHIIA
Ha 1OJ Ha HEKOTOPOM pACCTOSHUM JIPYr OT
apyra u 3aropoauna ux kapronkou. Ilocrme
3TOr0 OHa TNpHBela MapTHHA W TOCaauiia €ro
nepes KapTOHKOM, Tak 4YToObl OH HE BHJEIN
OJIFO/ILIA U YTO HA HUX JIEKUT (PUCYHOK 2).

Kornma uepe3 Heckombko cexkyHn AHs yOpana
KapTOHKY, MapTuH ToCcMOTped Ha OiroAama, a
MOTOM IO/IONIEN K TOMY OJIOALLY, I'/I€ Jiexanu 3
KyCOYKa, ¥ Chell MX. Y3Ke MOCIe 3TOTO OH Chell
U 2 KycouKa U3 Ipyroro omioaa.

PcyOK 2 o
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3aganue 13.

AHS IOBTOPHJIA 3TOT OMBIT eli€ 4 pa3a, KaXKIblil pa3 MeHss 0JII0/I11a MECTaMH.
M Bo Bcex mombITkax MapTuH B MEpBYIO ouepeab Opal eay ¢ Toro Ooala, riae
JIeXKalu 3 KyCOuKa.

Tem He MeHee AHs pemnia, 4To M0 Pe3yabTaTaM dTOr0 SKCIIEPUMEHTA OHA He
MO3KeT CJ/IeJIaTh BBIBOJ, YTO MapTuH pa3iaudaer yucna 2 u 3.

Kakoe papyroe BO3MOXHOE OOBSICHEHHE MOXKET OBITh Yy pe3ysbTaTa
HKCIIEPUMEHTA, IPOBEIEHHOTO AHEN?

Eme pa3 BHMMarenbHO MPOUYMTANTE OMHCAHHUE HKCIEPUMEHTa M BHIOEpPUTE
OJIVH OTBET.

A. MapTtuH cnydailHO BEIOMpaET NEPBBIM TO OJIIOIIE, T/I€ JEKUT 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.

AHsg pemmna npoBecTH em€ OAWMH AKcrepuMeHT. OHa B3sja JBa
W OJIMHAKOBBIX JIOMTUKa Xje0a M pa3pe3asia OAUH U3 HUX Ha JIBE paBHBIC
4yacTH, a Ipyroil Ha Tpu (MapTul mo0uT xyel). /[Be yacTu OHa MOJIO0KUJIA B OJTHO
omoaue, a Tpu — B Apyroe (pucyHok 3). 3aTeM OHa MOBTOPWIJIA MPEIbITyLIUI
HKCIEPUMEHT (KaK Ha PUCYHKE 2), OISTh JeNasi HECKOJIBbKO MOMBITOK U B KaXa0MH
MeHsIA OJIF0I1a MECTAMU.

Pucynok 3

7 kacc MonuTopusr popmupoBanusi ¥ OeHKH PYHKIUOHAIBHOI rpamoTHocTH 59 cTp. u3 70
Ecmecmeennonayunas epamomuocms



3aganue 14.

Kaxkoit PE3YIbTAT MOXKCT OXKUIATH AHH, CCJIM OHa CUHUTACT, YTO MapTHH
pearupycCT Ha 06mee KOJIMYCCTBO CAbI B 6J'II-0I[H€, 4 HC Ha KOJINYCCTBO KYCO‘{KOB?

BriGepute oauH OTBET.

A. MapTuH 3acThIHET B HEpEIIMTEIBHOCTH, HE MOHUMAs, Kakoe OIoJIe eMmy
BBIOpATh.

b. MapTtun garie 6yaeT BHIOUpaTh MEPBBIM TO OJIFOIIE, T/IE JICKHUT 3 KycoUKa.
B. MapTtun yarie 6yaeT BHIOHpaTh IEPBBIM TO OJIFOIE, TIE JICKHUT 2 KyCOUKa.

['. MaptuH npuMepHO MOPOBHY OYyJET BBIOMpATh MEPBBIM TO OJHO, TO JIPYToe
osronte.

AHS TakKe MpouYMTana, 4To cOOAKU He
! pa3InyaroT KpPacHbIM M 3€JICHBIM LIBETa.
OnHako OHa pemuia TMPOBECTH COOCTBEHHOE
UCCJIEIOBAHNE 3TOro Bompoca. (s Hadama oHa
B3sUla  JBa  OJMHAKOBBIX 110  pa3Mepy
IUIACTUKOBBIX CTAaKaHYMKa, OJUH KpacHOro, a
JPYrOM 3€JIEHOTO LIBETA, KAK HA PUCYHKE 4.
[lorom oOHa mepeBepHyna [JBa  ITUX
CTaKaHYMKa M MOCTaBWJa Ha MOJ MOOJU30CTH
apyr ot gapyra. Ilpm 3TOM 1ox KpacHbIU
CTaKaHYMK OHa MOJOXKKJIA KyCOYEK JAaKOMCTBA.
[Torom ona no3Bana MapTtuHa.

PucyHnok 4

3ananmue 15.

Kakne w3 criemyronmx IeHCTBUM IOHAIOOMTCS BBIIOJIHUTH AHE, YTOOBI
BBISICHUTD, PA3JIMYacT JIM MapTUH KPACHBIN U 3€JICHbIN 11BETa?

BriGepuTte Bce Hy»KHbIE IEUCTBUS U3 CITMCKA.

A. IlogHATh KpacHbI CTaKaHUYMK U AaTh MapTHHY JIaKOMCTBO, KOTOPOE€ MOJI
HUM OBLIO.

b. I1on0XUTH TAKOMCTBO TOJBKO IO 3€JCHBII CTAKAHIHK.

o9

. IToJIOKUTE JTAaKOMCTBO O] 00a CTaKaHYMKa.

I'. TloMensATr MeCTaMu KpacCHbIM U 3€JIEHbIA CTAKAaHYUKH, OCTABUB JIAKOMCTBO
TOJIBKO T10J] KPACHBIM CTAKAHYUKOM.

J. IlonHATh 3eneHblld CTaKaHYMK M ITOKa3aTh MapTuHy, YTO IIOJ HUM HUYETO
HET.

E. He nonoxuth JaKOMCTBO HU o4 OAWH U3 CTAKAaHYHUKOB.
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XAPAKTEPUCTHUKU 3AJJAHUA U CACTEMA OLIEHUBAHUS
JTAATHOCTHYECKOM PABOTHI JIJISI YUAIIIMXCA 7 KJIACCOB

ECTECTBO3AHMUE

3aganue 1. «JIpiku». 1 u3 3.

XapakTepuCcTUKHY 321aHUS:

Conep:kaTebHast 00J1aCTh OLEHKH: COJIEPKATEIbHOE 3HAHUE; (PU3HMUECKUE CUCTEMBI.
KomnerenTHocTHas o0/1acTh onenkn: HayuHoe oObsicHEHUE SIBICHUI;

KonTeker: nuuHbIi

YpoBeHb CJI0KHOCTH: CPEIHUN

®opMmaT 0TBeTa: Pa3BEPHYTHIN OTBET

OO0beKT OLEHKH: BCIOMHUTH U IPUMEHUTHh COOTBETCTBYIOLIUE €CTECTBEHHOHAYYHbIE
3HAHUSA 111 O0BSICHEHUS SIBICHUS.

Cucrema OINCHUBaAHUA

1 Gann Bribpano «/la» u paHo oObscHEHHE, B KOTOPOM TOBOPUTCS O 3aBHCUMOCTH

CHJIBI TPCHUA OT BECaA JIbDKHUKA.
HpI/IHI/IMaCTCH TaKoKC 3aBUCHUMOCTDb OT MacCChl, CUJIbI TAXKCCTH.

0 6amuoB | Beibpano «Jla» u HeT 00bsCHEHHS WK O0BSICHEHHE HENPAaBUIIBHOE.

Bri6pano «Het».
OTBeT OTCYTCTBYET.

3amanue 2. «JIbKu». 2 U3 3.

XapakTepuCTUKH 3aaHUA:

ConepixaresibHasi 00J1aCTh OIEHKH: TIPOLCAYPHOE 3HAHUE; (PU3HUECKUE CHCTEMEI.
KomnerentHocTHast 00/1acTh oneHkH: [lonnmanue ocobeHHOCTEM
€CTECTBEHHOHAYYHOT'O UCCIIeI0OBAHUS;

KonTeker: nuuHbIi

YPpoBeHb CJI0KHOCTH: BEICOKHI

dopmar oTBeTa: pa3BEPHYTHINA OTBET

O0beKT OLEeHKHU: IIpeiaraTh WK OLIEHUBATh CIIOCOO Hay4YHOTO MCCIEA0BAHUS
JTAHHOTO BOIIpoca

CucremMa onieHUBaHUSA

2 Gata Bri6pan «Cnioco0 2» u 1aHo 00bsSICHEHHE, B KOTOPOM TOBOPUTCS, YTO €CIIH

Bane TsHYTH Tpy/HEe, TO 3HAUUT, CHJIa TPEHHSI, KOTOpas eMy MpPEensITCTBYET,
B 9TOM ciiy4ae OoJbIIIe.

Hampumep: «Yem TpyaHee TsSHYTh, TeM Ooubllie TpeHHE. 3HAYUT,
CKOJTBKEHUE XYKe».

1 Gamn Breibpan «Crnoco6 2» u naHo OOBSICHEHHE, B KOTOPOM TOBOPUTCS O

Henpuroanoctu «Crioco6a 1».
Hanpumep: «B cnoco6e 1 MaJIbYMKH MOTYT TOJIKATBCSI C Pa3HOM CHIIOI».
«JleHnc MOXKeT TOJIKaThCsl CUiIbHEee, YeM AHJIpe, BeJlb OH KPYITHEEe».

0 6amoB | BeiOpan «Cnoco6 2» u HeT 00bSICHEHUS UM O0BSICHEHNE HETPaBUIIbHOE.

Bri6pan «Crioco6 1».
OTBET OTCYTCTBYET.

7 Knacc

MoHuTopHuHI (OPMUPOBAHUS U OLCHKHU (PYHKLIIMOHAJIbHOM IPAMOTHOCTH 61 ctp. u3 70
Ecmecmeennonayunas epamommocme




3amanue 3. «JIbLKu». 3 U3 3.

XapaKTepUCTHKH 3a1aHUA:
e Conep:xaTenbHas 00/1aCTh OLIEHKH: COJIEpKaTelIbHOE 3HaHKE; (PU3NUECKHEe
CUCTEMBL.
e KomnereHTHOCTHAsA 00/1acTh OLeHKH: VHTEepripeTalus JaHHBIX IS TOTYYEHUs
BBIBOJIOB;
e KoHTeker. nuunsii
e Vpoeenwv cnoxcnocmu. cpeoHull
e @opmat oTBeTAa: BHIOOP OJTHOTO MPABUIBHOIO OTBETA
e OO0ObeKT OLleHKM: aHAJIU3UPOBATh, MHTEPIPETUPOBATh JAHHBIE U JIENIATh
COOTBETCTBYIOIINE BBIBOJIBI.

CucremMa oneHHBaHUSA

1 Gamn Bri6pan oteer I'.

0 6amnoB Jpyrue oTBETHI.
OTBeT OTCYTCTBYET

3aganue 4. «Yem nurawTcs pacrenus». 1 u3 4.

XapakTepuCTUKH 3aaHUA:

e CopepxaTenbHas 00/1aCTh OLEHKH: COJCPKATEIbHOE 3HAHUE; )KUBBIE CUCTEMBI.
e KomnereHTHOCTHasA 00/1acTh OLeHKH: VIHTEepIipeTaus JaHHBIX IS MOTYYEHUs
BBIBOJIOB;

Konrekcr: enobanvhuiii

YpoBeHb CJI0KHOCTH: CpeOHUll

dDopmart 0TBeTa: pa3BEPHYTHINA OTBET

O0beKT OLeHKH: AaHAIM3UPOBATh, UHTEPIIPETUPOBATH JAHHBIC U JIeTaTh
COOTBETCTBYIOIINE BBIBOJIBI.

Cucrema oueHNBaHuUs

1 6ann ["oBopHTCS, YTO YBEJIMUEHHUE MACCHI ITPOM3O0IILIO 3a CUET BOJIBI M/UIIU yriiepoaa
(orryckaeTcsi: yriIeKUCIIOro Tasa), KOTOPBIM TOMaiaeT B paCTEHUE B PE3YIbTaTe
dboTocuHTE3A.
0 6annoB | He ynomuHaeTrcs HM BoJa, HU yIJIEPOI.
OTBeT OTCYTCTBYET.
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3ananue 5. «Yem nurawTcst pacrenus». 2 us 4.

XapaKTepUCTHKH 3a1aHUA:

Coaep:xaTe/ibHasi 00J1aCTh OLEHKH: ITPOIICTYPHOE 3HAHUE; )KUBBIC CHCTEMBI.
KomMnerenTHOCTHAs 00J1acTh OleHKN: IloHMMaHne 0cOOEHHOCTEH
€CTECTBCHHOHAYYHOT'0 MCCIICIOBAHNS;

KonTekcr: rio0anbHbIi

YpoBeHb CJI0KHOCTH: CPEIHUN

dopmat o0TBeTa: BEIOOP OJHOTO MPABHILHOTO OTBETA

OO0beKT OlleHKH: PAaCIIO3HABATh M (JOPMYIIUPOBATH LIEIb JAHHOTO MCCIICIOBAHUS.

Cucrema OINCHUBaAHUSA

1 Gamn Bri6pan otBet B.

0 6ammoB | [pyrue oTBeTHI.

OTBeT OTCYTCTBYET.

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

XapakTepuCTUKH 3a1aHUA:

CopepxaresbHast 001aCTh OLEHKH: COJIEP/KATEIbHOE 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 IMPOIrHO3bI O ITPOTCKAHUU ITPOLCCCa
HnIn ABJICHUA.

CucreMa onleHUBaHUSA

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

OyMa)KHOW IOJIOCKOI), MOTOMY 4YTO KpaxMmai 3a 4 AHsS B TEMHOTE YIIEN W3
JIMCTA, 2 HOBBIM He ycren o0pa3oBaThCsl.

1 Gamn ['oBopuTCcs TOJIBKO O TOM, YTO JHCT B HoOA€ CTal OBl >KENTHIM, HO HE

00BsCHICTCS Io4cMmy.

0 6amnmoB | He roBopurcs o Tom, KakuM ObI CTall JIUCT B pacTBOPE HoAa WM TOBOPUTCS

HENPaBUILHO (HampuMep, cTaj Obl BeCh CUHUN).
OTBET OTCYTCTBYET.

3aganue /. «Yem nurawTcs pacreHus». 4 us3 4.

XapaKTepUCTHKH 3a]aHUA:

CopepxaresbHast 00/1aCTh OLIEHKH: COJIEP’KaTEIbHOE 3HAHUE; )KUBbIE CUCTEMBI.
KomnerentHocTHas o0/1acTh onenkn: HayuyHoe oObsicHEHUE SIBICHUI;

KonTtekeT: ri1o0anbHbIi

YpoBeHb CJI0KHOCTH: HU3KUI

®opmat oTBeTa: BIOOP OJHOTO MPABUIBLHOTO OTBETA

OO0beKT OeHKH: BCIOMHUTH U IPUMEHNUTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbBIE
3HaHUS 17151 0ObSICHEHUS SIBJICHUSI.

CucremMa onleHUBaHUSA

1 Gamn Bri6pan otser B.

0 6amnoB | JIpyrue oTBETHI.

Otser OTCYTCTBYCT.
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3ananmue 8. «B merpo». 1 u3 4.

Xap
[ J

AKTEPUCTUKH 3aJaHUS:
Conep:xaTejibHas 00J1aCTh OLEHKH: TIPOIICAYPHOE 3HAHUE; (DU3UICCKHUE CUCTEMBI.
KomMnerenTHOCTHAs 00J1acTh OleHKN: IloHMMaHne 0cOOEHHOCTEH
€CTECTBEHHOHAYYHOI'O HCCJICI0BAHUS;

KoHTekeT: MeCTHRIN

YpoBeHb CJI0KHOCTH: HU3KUI

dopmat o0TBeTa: BEIOOP OJHOTO MPABHILHOTO OTBETA

OO0beKT OleHKHU: TTpeJyIaraTh WK OIICHUBATh CIIOCO0 HAYYHOTO UCCIIEAOBAHUS
JTAaHHOTO BOIIpOca

CucremMa oneHHBaHUSA

1 6ann

Bri0pan otser b.

0 6amnoB Jpyrue OTBETHI.

OTBeT OTCYTCTBYET.

3ananmue 9. «B meTpoy». 2 u3 4.

Xap
[ ]

AKTCPUCTUKH 3aJaHUA.

CopepaxaresibHasi 00J1aCTh OLEHKH: TTPOLIEAYPHOE 3HaHUE; (PU3UYECKUE CUCTEMBI.
KomnerenTHocTHast 00/1acTh oneHkH: [lonnmanue ocobeHHOCTEH
€CTECTBEHHOHAaY4YHOI'0 UCCIIEJOBAHUS;

KonTekcr: MecTHBIN

YpoBeHb CJI05KHOCTH: CPEIHUN

dopmart 0TBeTa: pa3BEPHYTHINA OTBET

O0beKT OleHKH: TIPe/UIaraTh UM OLEHUBATH CIIOCO0 HAYYHOTO UCCIIEA0BaHUS JAHHOTO
BOIIpOCa

CucremMa onieHUBaHUSA

1 6amn Onucanue BKIIOYAET: C IOMOILBIO PYJIETKH H3MEpSEeTCs, HACKOJIBKO

MEepeMEeIIACTCA PyKa, JIeKallasd Ha MHMOPYYHEC, OTHOCUTCIBHO TEJIa 3TOTI0 KE
YCJIOBCKA, 3a OTPEC30K BPCMCHU, I/ISMepeHHHI\/’I C IOMOIIBIO CEKYHIOMCEPA.

0 6a;moB | He yka3zaHo, 4TO U3MEPSIOT pYJIETKOM, U YTO CEKYHIOMEPOM, HIIN YKa3aHO

HENPaBWIbHO.
OTBeT OTCYTCTBYET

3aganu

e 10. «B metpo». 3 u3 4.

XapaKTepUCTHKH 3a1aHUA

Conep:xaresibHas 00J1aCTh OLEHKH: TIPOIIEAYPHOE 3HAHUE; (DU3UIECKHUE CUCTEMBI.
KommnerenrHocTHAas 00J1acTh OeHKH: [loHnManne 0ocoOeHHOCTENR
€CTECTBEHHOHAaY4YHOI'0 MCCIIEIOBAHNUS;

e KoHTeKCeT: MECTHBIN
e YpOBEHb CJ0KHOCTH: CPETHUI
e @opmar oTBeTa: PA3BEPHYTHIN OTBET
o OO0BeEKT OLICHKHU: IIpcajiaraTb NJn OLCHUBATH croco0 HAaYYHOI'O UCCJICAOBAHUA JAHHOT'O
BOTIpOCa
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CucremMa oneHHBaHUSA

1 6amn FOBOpI/ITCH, 4TO IO YaCcaM HaJl BXOAOM B TOHHCJIb MOXXHO OTMCUATb BpPCMH,

KOrJa IOe3]l Tporaercs C IUIaTOpMbl, U BpeMs, KOIJa OH IOJHOCTBHIO
CKpBIBAE€TCsl B TOHHEIIE, a IOTOM OIPEACIIUTH PA3HOCTh ITUX BPEMEH;

N

JJIEKTPOHHBIA TalMep HaJ BXOJOM B TOHHENb Cpa3y IOKa3bIBa€T HY>KHBIN
OTPE30K BPEMEHM, KOTOPBIM IOHAAOOMUTCS MJI OINpeAeTeHUs CpeaHeil
CKOPOCTH.

0 6amnos He TOBOPHUTCA O TOM, KaK C IOMOIIbBIO 3JICKTPOHHBIX YaCOB MOYKHO

MOJYYUTh BpeMs, HEOOXOIUMOE JIJIsl ONPEeNICHHs CPEHENH CKOPOCTH.
OTBET OTCYTCTBYET.

3aganue 11. «B meTpo». 4 u3 4.

XapaKTepHCTI/IKI/I 3aJaHUuA.

Conep:xaTesibHast 00J1aCTh OLEHKH: COICp)KATEIbHOE 3HAHNE; (PU3UICCKHE CHCTEMBI.
KomnerenTHocTHas 00/1acTh oneHkn: HayyHoe 0ObsicCHEHUE SIBICHUI;

Konrtekcer: riiobaabHbIi

YpoBeHb CJI0KHOCTH: HU3KUI

dopmMart oTBeTa: BEIOOP OJJHOTO MPABUILHOTO OTBETA

O0beKT OLeHKH: BCIOMHUTH ¥ PUMEHUTH COOTBETCTBYIOIINE €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

YPpoBeHb CJI0KHOCTH: CPETHUI

dopMar 0TBeTA: Pa3BEPHYTHIN OTBET

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

CucremMa onieHUBaHUSA

1 Gamn I'oBoputrcsa, uTo cobaka MOXET €cTb Ty K€ MHUIIy PacTUTEIbHOTO

MIPOUCXOKACHHUS, UTO U YEJIOBEK, MIIM OCTATKU TaKOW MUILHM, HAIIpUMEp, XJIeO,
Kally " T.II.

0 6ammoB Her OBOPHUTCA O BO3SMOXKXHOCTH JIA co0aKH MUTAThCS MuIei pPacCTUTCIIBHOT'O

MIPOUCXOXKACHUSI, KOTOpAsi OCTAETCs Y UeJIOBEKa.
OTBET OTCYTCTBYET.
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3amanue 13. «AHA U ee codakay. 2 u3 4.

XapaKTepuCTHKH 3a1aHUA .

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

e KomnerenTHOCTHAas 00J1acTh oneHkH. [lonnumanue ocodbenHocTel
€CTECTBCHHOHAYYHOT'0 MCCIICIOBAHNS;

o KoHTeKkeT: TUIHBIM

e  YPpoBeHb CJI0KHOCTHU: HU3KUI

e @opmat oTBeTAa: BHIOOP OHOTO MPABMIHBHOTO OTBETA

e OO0beKT OlleHKHU: BBIJIBUTATh OOBICHUTEIbHBIE TUITOTE3bI U IIPEJiaraTh ClIOCOOBI UX
MIPOBEPKH.

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

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

XapakTepuCTUKH 3a1aAHUA:

e Coaep:xatejibHas 00J1aCTh OLEHKH: IIPOLICTYPHOE 3HAHUE; )KUBBIC CHCTEMBI.

e KomnereHTHOCTHAas 00/1acTh oueHkH: [lonumanue ocoOeHHOCTEH
€CTECTBEHHOHAYYHOI'O HCCIICI0BAHUS;

KonTeker: nuuHbIi

YpoBeHb CJI0KHOCTH: CPEIHUMN

@opmMart oTBeTa: BEIOOP OJJHOTO MPABUILHOTO OTBETA

O0BLeKT OLICHKMU: BbIIBUT'AaTh O6’I)$ICHI/IT€JII)HI)I€ TUIIOTE3bI U IIpeAjIaraTtb CHOCO6I>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:xatejbHas 00/1aCTh OLEHKH: [IPOLIETYPHOE 3HAHUE; )KUBBIE CHCTEMBI.

¢ Komnerentnocruas o6aacts onenku. [lonnmanne ocoOeHHOCTENR
€CTECTBEHHOHAaY4YHOI'0 UCCIIEJOBAHUS;

KonTekcT: MTUUHBIHA

YPpoBeHb CJI0KHOCTH: BEICOKHI

dopmat oTBeTa: BEIOOP HECKOJIBKUX OTBETOB U3 CIIHCKA (MHOKECTBEHHBIH BHIOOD)
O0beKT OLEeHKHU: TIpe/IaraTh UK OLIEHUBATh CIIOCOO HAyYHOTO HCCIEAOBAHUS
JTAHHOTO BOITpOCca

CucreMa onleHUBaHUSA

2 6ayuta | Boibpan otBetsl A, I' u E

1 Gann Br16pan TopK0 oTBeTH A 1 E
0 6amnoB | [Ipyrue oTBETHI.
OTBeT OTCYTCTBYET.

7 kacc MonuTopusr ¢popmupoBanusi ¥ OeHKH (PYHKIMOHAIBHOI rpamoTHocTH 66 cTp. u3 70
Ecmecmeennonayunas epamommocmo



CIIEHU®UKAIIUS CUCTEMBI 3AJIAHUHI IO ®YHKIIMOHAJILHON
I'PAMOTHOCTH JJIAA YHAIIIUXCA 6-X U 9-X KJIACCOB:
ECTECTBEHHOHAYYHASA I'PAMOTHOCTD.

XapakTepucTHKH
3 KoMIIeTeHIIUU:
® Hay4HOE OOBSICHCHUE SIBIICHUI;
® [OHMMaHHE 0COOCHHOCTEH €CTECTBEHHOHAYYHOI'O MCCIICIOBAHNUS;
® HWHTCpHIpCTallMA JaHHBIX W  HUCIOJb30BAHUC HAYYHBLIX JOKAa3aTCIbCTB  IJIA
IMMOJIYYCHH BBIBOAOB

3 coaep:xaTe/ibHbIE 00J1aCTH:
e (u3MYECKHE CUCTEMBI;
® KUBBIC CHCTEMBI;
e Hayku o 3eMJie U Bcenennou

®opmMaThl.
e BBIOOp OJJHOTO OTBETA;
® MHOXXECTBEHHBIN BHIOOD;
® Da3BEPHYTHIN OTBET;
¢ JApyTHC

YPpOBHH C10:KHOCTH: HU3KUI, CPETHUM, BBICOKHUH.

Pacnpenesienue 3anannii mo xapakrepuctukam (8 %)

KomnereHuuu Conep:kaTresibHbIe DopMaThbl YpoBuu
o0acTn CJIOKHOCTH
Hayun | Uccne | Uutep- | ®usu- | JKusel | Hayk | Bei6 | Muoxe | Pa3 Hu | Cpe | Bric
oe Jo- TpeTal | 4YecKu | € U o op - - 3- - o-
00Bsic- | BaHue | uf e cucte | 3eMi | OJHO | CTBEHH | Bep KM | HUH | KUH
HEHUE JIAaHHBI | CHUCTE | MBI eu ro BIN HYy- 41
X MBI Bce- | otBe | BEIOO TBIA
JICHH | Ta OTB
on er
Hons 40 30 30 40 40 20 40 20 30 [ 10 | 30 40 30
3a7aH
3478
(%)
Bcero 100 100 100 100

Ili1annpyeMoe KoJIM4eCcTBO 31aHHui
9 kiaacc: 12 KOMIIIEKCHBIX 3a/1aHui, 00beTMHEHHBIX B 6 OJI0KOB Ha 30 MUHYT Ka>K/IbIN.

6 xkiacc: 24 KOMIIEKCHBIX 3a/1aHusl, 00beIMHEHHBIX B 12 6110k0B Ha 20 MUHYT KaXIbIi.

- — ————— ——— |
MOHUTOPUHT GOPMMPOBAHMUA U OLLEHKU GYHKLNMOHANbHOMN FPamMOTHOCTU
EcmecmeeHHOHAyYHAA 2paMOmMHOCMb




O0nacThb OLleHKH
KomnereHuuu u yMeHusl, XapaKTepu3yHllie eCTeCTBEeHHOHAYYHYI0 TPAMOTHOCTD YYaIUXCH
OO0nacTh OLIEHKH IO KOMIIETEHIIUSIM U YMEHUSM COCTaBJIeHa ¢ yueToM crneunduku uccaenoBanusa PISA ecrecTBeHHOHay4HOH rpaMoTHOCTH 15-
neTHux yvamuxcd U TpedboBaHuit @I'OC ocHOBHOro obuiero o0pa3oBaHHUs K METAIPEIMETHBIM M IPEIMETHBIM (€CTECTBEHHOHAYUYHbIE MPEIMETHI)
oOpa3zoBaTenbHBIM pe3yiabTaraM. O0IacTh OLEHKH BKIIIOYAET TPH OCHOBHBIE KOMIIETEHIINH, XapaKTEPHU3YIOUIHE €CTECTBEHHOHAYYHYIO TPaMOTHOCTh B
uccnenoBannu PISA, kaxnmas W3 KOTOPBIX JeTalIM3HpyeTcsl depe3 Habop yMmMeHHid. YpoBeHb C(HOPMHUPOBAHHOCTH OTIACIBHBIX YMEHUH MOXKET

OLCHUBATHCS C TOMOIIBIO COOTBETCTBYIOIIHUX y‘IC6HLIX SaﬂaHI/Iﬁ, BBICTYITAOIIUX B KAaUCCTBC ((HSM@pHTCHCﬁ)).

OuennBaeMblie KOMIIETEHIIMH, YMEHHSA XapakTepucTHKA BO3MOKHOT0 Y4eOHOI0 3a/1aHUsA
1 Komnerennusi: HayuHoe 00bsiCHeHHe SIBJICHUI
1.1 | BcnoMHUTB ¥ IPUMEHHUTh COOTBETCTBYIOLIHE [Tpenyaraercst onycanue 10CTaTOYHO CTAHAAPTHOMN CUTYaUH, U1 OObSICHEHHUS
€CTeCTBEHHOHAYYHbIE 3HaHUS /7151 0ObSACHEHUS SBICHUS KOTOPOH MO>KHO HalpsIMyI0 UCIIOJIb30BaTh IPOrpaMMHBIN MaTepHall.

1.2 | Pacio3HaBaTh, NCIIOIB30BATh M CO3aBaTh OOBSICHUTENbHBIE | [IpeanaraeTcs onucanne HECTAHIAPTHON CUTYAllUH, UII KOTOPOH YYEHUK He
MOJIEININ U IIPEICTABIICHUS MMeEET rOTOBOT0 00bsicHeHUsI. [l mostydyeHus: oObsICHEHUS OHA J0JKHA OBITh
npeoOpa3oBaHa (B SBHOM BHJIE UM MBICJICHHO) WJIM B TUIIOBYIO H3BECTHYIO
MOJEJIb UIIU B MOZEIIb, B KOTOPOU SICHO IIPOCIIEKUBAIOTCS HYKHBIE
B3aMMOCBs3U. Bo3MoyHa oOpaTHas 3ajaya: 1o npeAcTaBIeHHON MOJIETH Y3HATh

" OoImucaTh SABJICHUC.

1.3 I[CHaTB 1 HAYYHO 000CHOBEBIBATH IMPOTrHO3bI O MPOTCKAHUU HpennaraeTcsi Ha OCHOBEC ITOHUMAaHHs MEXaHHU3Ma (I/IJ'II/I l'IpI/I‘-II/IH) ABJICHUSA WU
nmponecca nim ABJICHUA mnmponecca 000CHOBATH I[aﬂbHefIH.Iee Pa3sBUTHUC COOBITHH.
1.4 | O0bsCcHATE MPUHIMI JEHCTBUS TEXHUYECKOTO YCTPOMCTBA [Ipennaraercs 00BACHUTH, HA KAKUX HAay4YHBIX 3HAHHUAX OCHOBaHa pa60Ta
NI TEXHOJIOTUH OINMCAHHOTO TEXHUYECKOTO YCTPOUCTBA UM TEXHOJIOTHH.
2 KOM]’[eTeHIII/Iﬂ: NMOHNMAaHHe 0CO0eHHOCTEMH €CTCCTBCHHOHAYYHOI'0 UCCTICTOBAHUA
MoHUTOPUHT pOPMUPOBAHUA U OLLEHKU PYHKLIMOHANbHOM FPaMOTHOCTHU 68 ctp. n3 70
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2.1

Pacrio3naBates U GopMyaupOBaTh IENb JAHHOTO

ITo kxpaTKOMy OIHMCAHMIO XOJa UCCIIEIOBAHUS WU ACUCTBUI UCCIIEN0BATENEH

HCCIIEI0BaHUS IpeAsaraeTcst 4e€TKo c(hopMyJIUPOBATh €TI0 LIETb.

2.2 | Ilpemymarath WM OLIEHUBATH CIIOCOO HAYYHOTO ITo onucanuro mpobaeMsl peIaraeTcs Kparko chopMyIUpOBaTh HIIH OLIEHUTH
UCCIIEJ0BaHNS JaHHOTO BOIIpOCca UJICI0 HCCIIE0BAHNUS, HAIIPaBJICHHOTO Ha €€ PEIleHUE, U/UIIU OUCAaTh OCHOBHBIE

3Talbl TAKOTO UCCIIEJOBAHUSL.

2.3 | BeiaBurate OOBSCHUTEIFHBIC THITOTE3bI U IIPEIaraTh [Ipennaraercst He MPOCTO cHOPMYIUPOBATH TUIIOTE3BI, OOBICHSIOIINE
CIIOCOOBI UX POBEPKH OIMCAHHOE SIBJICHNE, HO ¥ 0053aTENILHO MPEUIOKUTH BO3MOXKHBIE CIIOCOOBI HX

MIPOBEPKH.
HaGop rumote3 MOKeT mpeiaratbCsi B CaMOM 3a/IaHUH, TOT/Ia YJalics
JIOJDKEH TPEITI0KUTH TOJIBKO CIIOCOOBI IPOBEPKH.

2.4 | OnuceIBaTh U OLIEHUBATh CIOCOOBI, KOTOPbIE UCIOIB3YIOT [Ipennaraercst oxapakTepru30BaTh HA3HAYCHUE TOTO MJIM HHOTO 3JIEMEHTa
y4€HbIe, YTOOBI 00ECTICUUTh HAIEKHOCTh JAaHHBIX U MCCJIEI0BAHMS, TIOBBIMIAIOINIETO HAJIEKHOCTh pe3yJibTata (KOHTPOJIbHAs IPyIIIa,
JIOCTOBEPHOCTH OOBSICHEHU KOHTPOJIbHBIN 00pasell, OoJbIasi cTaTUCTHKA U JIp.). Mnu: npennaraercs

BbIOpaTh OoJiee HAJISKHYIO CTPATETHIO UCCIIEI0BaHMsI BOIPOCA.

3 KomnereHuusi: MHTepnpeTanus JaHHBIX M MCI0JIb30BaHHE HAYYHBIX /I0KA3aTeJIbCTB 15 M0Jy4eHUs! BHIBOJ0OB

3.1 | AHaM3UpOBaTh, UHTEPIPETHUPOBATDH JAHHBIC U JIENIATh [Ipennaraercss GpopMyInpoBaTh BHIBOJIBI HA OCHOBE MHTEPIIPETALIMU JaHHBIX,
COOTBETCTBYIOIIME BBIBOIbI IPEJCTaBICHHBIX B pa3IMUHbIX (popMax: rpaduku, TaOIUIbI, TUATPaMMBI,

¢dororpaduu, reorpaduyeckre KapThl, CIIOBECHbIH TeKCT. JlaHHbIE MOTYT OBITH
IPEJICTaBJICHbI U B COYETAaHUH (POpM.
3.2 | IlpeoOpa3oBeIBaTh OJHY (JOPMY MPEICTABICHUS JTAHHBIX B [Ipennaraercst mpeoOpa3zoBaTh OAHY (HOPMY MPEACTABICHUS HAYIHON

APYTYIO

UHpOpMAaLIUHU B IPYTYIO, HAIIPUMED: CIOBECHYIO B CXEMaTUYECKHI PUCYHOK,

TabIMuHy0 (hopMy B rpauK WIK AUAarpamMmy H T.J.
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3.3 | Pacrio3znaBath qomymieHus, J0Ka3aTenbCcTBa U paccykaenus | Ilpeanaraercs BEIBIATH U (OPMYIUPOBATH TOMYIIEHUS, HA KOTOPBIX CTPOUTCS
B Hay4HBIX TEKCTax TO WIX HHOE HAy4YHOE PACCYKICHUE, a TAKXKE XapaKTEPU30BaTh CAMU THUIIBI
Hay4HOI'0 TEKCTA: J10KA3aTEeIbCTBO, PACCYKIECHUE, JOMYILEHUE.
3.4 | OueHuBaTh C HAYYHOU TOYKH 3PEHUS ApPTYMEHTHI U IIpeniaraercst OLICHUTH C HAYYHOU TOYKH 3PEHUSI KOPPEKTHOCTD U
JI0OKa3aTeNIbCTBA U3 PA3JIMYHBIX HICTOYHUKOB yOeaUTEeNbHOCTD YTBEPKICHHUN, COACPIKAIIMXCS B PA3IMYHBIX UCTOYHUKAX,

HaIIpuMeEp, HAYIYHO-TIOIIYJISIPHBIX TCKCTAX, COO6H.[GHI/I$IX CMI/I, BBICKA3bIBaAHUAX

JIIOZIEN.
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