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AHHOTaNUA

Mertoanuyeckre pPEeKOMEHIAIMH SBIAIOTCS YacThl0 CHCTEMBI Y4eOHO-METOAMYECKHX
MaTepHajoB 10 (GOPMHPOBAHUIO (PYHKIMOHAIBHON IPaMOTHOCTH 00y4YarOLIMXCs 5-9-X KI1accoB.
Pa3zpaboTka maTepraioB OCyIIecTBICHA O 3a1anni0 MUHHCTEpCTBa pocBeeHust Poccuiickoii
Oenepanun. B nmocobum oTpakeHbl KOHLENTYaIbHbIE MOIXOABI U MPAKTHUKU MEXIYHApPOIHbBIX
CpaBHUTENBHBIX UCCeNoBaHUN kauecTBa oOpazoBanus (TIMSS, PISA), npeacraBieHsl Hay4HO-
METOAMYECKHE Pa3padOTKN COBPEMEHHBIX POCCUHCKUX YYEHBIX U IEJaroros.

Merogudeckue MaTepuanabl BKIOYAIOT XApAaKTEPUCTHKY CHCTEMBl 3aJaHud H
JTUArHOCTUYECKUX MaTepuayoB Uil  (OPMHUPOBAHUS M  OLEHKM €CTECTBEHHO-HAy4HOMU
IPaMOTHOCTH, pPa3MEUIEHHBIX B JJIEKTpOHHOM (opmate Ha 1uiatdpopme Poccuiickoii
anekTpoHHOH mmKkoibl (POIL). IIpencraBiensl peKOMEHAAUNHN 110 BKIOYEHUIO MHHOBAIIMOHHBIX
3alaHMi B YYEOHBIA MPOIECC OCHOBHOM IITKOJBI, KOHTPOJBHO-OIIEHOYHYIO JIESITEIbHOCTD
VUHUTENI W aJAMUHUCTpAIMU 0011e00pa30BaTeIbHOW OpTraHW3allid. 3afaHus TMPEIIOKEHHON
CHCTEMBl MOTYT OBITH HCIIOJNB30BaHbl JJIsi TMPOBEACHUS BHYTPHUIIKOJIBHOTO MOHHTOPUHTIA
¢dopmupoBanus GyHKIMOHATIHHON IPAMOTHOCTH.

Marepuansl IpeACTaBISIIOT MHTEPEC Uil IIUPOKOrOo Kpyra CHEIHMAIMCTOB B 00JacTh
MaTeMaTHYeCKOro oOpa30BaHMs: Yy4yMTEJeW, IpernoaaBaresiell MeAaroruyeckux BY30B U
KOJIJISIKeH, METOJIUCTOB CHUCTEMBbI IIOBBIIICHUA KBaTM(PHUKAIMK Y4uTeNeH, pa3pabOTUMKOB
MaTepHaJIoB ISl OLIEHKU KauecTBa 0Opa30BaHMUA.

Mertoanuueckre peKOMeHJalMKM pa3paboTaHbl B paMKax TIOCYAAPCTBEHHOTO 3aJaHus
OI'BHY «MHCTUTYT cTpaTeruu pa3BuUTHS oOpa3oBaHus Poccuiickoil akageMuu oOpa3OBaHHS
Ne 073-00007-21-01 na 2021 rox «MeTroaudeckoe COMPOBOXKACHUE OTKPBITOIO OaHKa 3aaHUM

i1 popMHUPOBaHUS (HYHKIIMOHAIBHON TPAMOTHOCTH 00y4aromuxcst Ha udpoBoii miaardopmen.
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BBenenmue.

B ykaze Ilpesunenta Poccum B.B. Ilyruna or 7 mas 2018 roga omnpezneneHsl
HalMOHAJIbHBIE €M U CTpaTerudeckue 3agadu passutus Pocculickoin denepanuy Ha MEpUOL
no 2024 roma. B mensix oCymecTBIEHUS MPOPHIBHOIO HAYYHO-TEXHUYECKOTO M COILMAJIBHO-
SKOHOMMYECKOTO Pa3BUTHUS CTPaHbI IJIaHHpyeTcs oOecrieueHue BXxoxaeHus Poccun B umcio
ISTH KPYIMHEHITNX 3KOHOMUK MHpA, B TOM 4Hciie 00eCIeYeHre TEMIIOB SKOHOMHUYECKOTO POCTa
BBIIIIE MHPOBBIX. [IpaBurenscTBy P® [IOPY4YEHO o0ecrneynTh r7100aIbHYIO
KOHKYPEHTOCTIOCOOHOCTh POCCHUUCKOTO oOpa3zoBaHms, BxoxaeHue Poccuiickoit ®denepanun
B upciio 10 BeAyIMX CTpaH MUPA MO Ka4eCTBY OOIIEro 06pa3oBaHus .

MesxyHapoHbIe HCCIeIoBaHusl B 001acTH 00pa30BaHUs T'OJ] 3@ TOJIOM MOATBEPKAAIOT,
YTO POCCHICKHME ydYalluecs CHIIbHBI B 00JAaCTH NMPEAMETHBIX 3HAHHWH, HO Y HUX BO3HHMKAIOT
TPYAHOCTH BO BpeMs IME€PEHOCAa MPEIAMETHBIX 3HAHUM B CHUTyalud, HOpUOIMIKEHHBIE K
J)KU3HEHHBIM peanbHOCTAM. (OCHOBHOM TPUYUHOW HEBBICOKHX PE3YJIbTaTOB POCCUUCKUX
yuanxcs 15-netHero Bo3pacTta (BBITYCKHMKOB OCHOBHOM IIKOJBI) SIBJISIETCS HENOCTATOYHAs
c()OPMUPOBAHHOCTh Yy Y4YAIIUXCS CIIOCOOHOCTH WCIHOJB30BaTh (MEPEHOCUTH) HMEIOIIUECs
peIMETHBIC 3HAHMS M YMEHUS MPH PEUICHUH 3a7a4, TPUOIMKEHHBIX K PEATbHBIM CUTYaIUsIM, a
TaKk)K€ HEBBICOKUU ypOBEHb OBIAJCHUS OOIIEy4yeOHBIMH YMEHHUSIMH — TOHMCKA HOBBIX WM
aNbTEPHATUBHBIX CIIOCOOOB peUIeHHs 3aJay, MNPOBEACHUS HCCIENOBAaHUN WM TPYIMIOBBIX
IIPOEKTOB.

JlaHHas TpUYMHA B OCHOBHOM CBSI3aHa C OCOOEHHOCTSIMH OpraHU3alH y4eOHOTro
Ipolecca B POCCUMCKUX IIKOJIAX, €r0 OPUEHTAIMU HA OBJIAJCHHUE NMPEAMETHBIMU 3HAHUSAMH U
YMEHMSIMH, pPellIeHUue TUIMMUYHBIX (CTaHAAPTHBIX 33/a4), KaK MPaBUiIO, BXOIAIIUX B IEMOBEPCUU
wm Oanku 3amanuii OI'D u EI'D. Crnenmyer Takke OTMETUTh HEJOCTATOYHYIO MOATOTOBKY
yuuteneii B obxactu (opMupoBaHHs (YHKIMOHAIHHOH TPAMOTHOCTH, a TaKXe OTCYTCTBHE
HEOOXOIMMBIX YUeOHO-METOIUYECKUX MAaTEPUAIIOB.

Pemmts npoGrnemy moBblilieHHs] (PYHKIMOHAIBHON TPaMOTHOCTH HIKOJBHUKOB MOKHO
TOJIBKO:

— IIPU CUCTEMHBIX KOMITJICKCHBIX U3MEHEHHSX B YU€OHOH eATeNIbHOCTH YUaTHXCS;

— TMepeopUeHTAIlMM CUCTEeMbl OOpa30BaHMsSI HA HOBBIE pE3YNbTAThl, CBA3AHHBIE C
«HaBblKaMH 21 Beka» — (QyHKIIMOHAJIBHONW TPAMOTHOCTBIO YYAIIUXCS U PAa3BUTUEM MO3UTHBHBIX
CTpaTeruil MoBEACHMSI B pa3IMYHbIX CUTYalUsX.

B cBs3u ¢ oM, 0/1HOM U3 3a71a4 MUHUCTEPCTBA MPOCBELICHUS CTAHOBUTCA pa3paboTKa

yu4eOHO-METOIMYECKUX MaTepuajoB Jid OpraHU3alul yueOHOTo Mpoliecca, HAIpaBJIEHHBIX Ha

! http://www.kremlin.ru/events/president/news/57425
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(dbopMUpOBaHUE Y YUAIIUXCSI HABBIKOB, HEOOXOIUMBIX BBITYCKHUKAM ILIKOJ JJIsl aKTUBHOW KU3HU
B COBPEMEHHOM OOINECTBE, a TAK)KE€ OpPTaHMU3aIlisl MOHHUTOPHHTA (POPMHPOBAHUS CIIOCOOHOCTH
MPUMEHSTh TOJNyUYEHHBIC B TIpoIlecce OOYYCHUs 3HAHUS AJIA PEUICHHUS Pa3IUYHbIX y4eOHBIX U
MPaKTUYECKHX 3a7a4 ((HyHKIMOHAIBHON rpaMOTHOCTH). DTO aKTyallbHOE JISl peaju3alii 3a1ad,
MOCTaBIEHHBIX Tpe3uaeHToM P®, HampaBieHune BKIIOYaeT pa3pabOTKy HaIMOHAILHOTO
UHCTPYMEHTAPHS M TEXHOJIOTUU OLEHKH (YHKIMOHAIBHON I'PaMOTHOCTH, a TaK)Ke MpPOBEICHUE
paboT 1o oleHKe KayecTBa 00IIero o0pa3oBaHUS Ha OCHOBE METOIOJOIMU U MHCTPYMEHTAPHS
MEXTYHApOJHBIX HCCIIeI0BaHUI KauecTBa MOJATOTOBKH 00Yy4arOIINXCsl.

Jis  mpencTaBieHMs]  COAEP)KAHUS  WM3MEPUTENbHBIX ~ MaTepuajoB IO  IIECTH
COCTABJISIIONIUM  (DYHKITMOHAJIBHOW TPAaMOTHOCTH OBUTHM COPMHUPOBAHBI CreHUPUKAIIUN TIO
MaTEeMAaTHYECKON, €CTeCTBEHHO-HAyYHOW M YHUTATEIhCKOM TIpPaMOTHOCTH, MO (UHAHCOBOM
IPaMOTHOCTH, TII00AIBHBIM KOMIIETEHTHOCTSIM U KPEaTUBHOMY MBIIIUICHUIO.

Creundukanust U3MEpUTEIbHBIX MAaTEPUAIOB KaXKIO0T0 HAMIPABIICHUS UMEET CIEAYIOLIYIO
CTPYKTYpy: Ledb pa3pabOoTKHM CHUCTEMBbI 3aJaHUil; JOKYMEHTHI, OIpEAESIONe CoAep KaHue
paboThI; aKTyaabHOCTh pa3pabOTKU 3aJaHUN ISl OLEHKH (YHKIIMOHATHHONW T'PaMOTHOCTH IIO
JTAHHOMY HaIIPaBIICHHIO; MOJIXOAY K OTOOPY COAep)KaHusl; MOAXOIbl K pa3pabOTKe CTPYKTYPHI
OaHka 3amaHWi; CTPyKTypa OaHKa 3aJaHWi (ONMHMCAaHWE OCHOBHBIX XapaKTEPUCTUK OJIOKa
3aJIaHuM ); TUTEpaTypa.

JIOKyMEHTaMH, ONpPEIeISIONMMH COACp)KaHUuEe PabOThI, 10 BCEM IIECTH HAIPABICHUSAM
(YHKIMOHATIBLHON T'PAaMOTHOCTH SIBIISIIOTCS (heiepalbHbI TOCYJapCTBEHHBIN 00pa30BaTeNbHBIN
CTaHJapT OCHOBHOrO o0OmIero oOpa3oBaHuWs MW TpPUMEpHass OCHOBHas oOpa3oBaTeibHas
nporpaMMa OCHOBHOIO oOmiero oOpa3oBaHHUs, a TakKe MaTephalibl MEeXIyHapOAHOIO
CPaBHUTEIBFHOTO UCCIIEIOBAHUS U JIp. MAaTePHAIIBL.

CornacHo ompeneneHuio u3BecTHOro rmncuxosiora A.A. JleoHTbeBa, (pyHKIMOHANbHAs
rPaMOTHOCTh MPEATNoJaraeT CocOOHOCTh YeIOBEKa MCIOJIb30BaTh MpPUOOpETaeMble B TEUECHUE
JKU3HW 3HaHUS, YMEHUS M HAaBBIKM JUIS pEIIEHUS MaKCUMalbHO IIMPOKOrO Juama3zoHa
KU3HEHHBIX 3a/1a4 B PA3JIUYHBIX c(hepax 4eJTOBEYECKOH NesITeIbHOCTH, OOMICHUS U COLHAbHBIX
OTHOIIEHUH. MeTo1010rn4eckoii 0CHOBOM pa3paboTku 3amaHuil s GOPMUPOBAHUS U OLICHKH
(GYHKIIMOHAJIBHOW TpaMOTHOCTH BbIOpaHAa KOHIIEMIMS COBPEMEHHOTO MEXIYHAPOIHOTO
uccienoBanus PISA (Programme for International Students Assessment), pe3yabTaThl KOTOPOTO
UCTOJIB3YIOTCS. MHOTHMH CTpaHaMHM MHpa Uil MOJEPHM3ALMU COJACpKaHUs U Ipolecca
o0OyueHusl.

OcHoBOoW 1t pa3pabOTKM HMHCTpYMEHTapus Juisi (OpPMUPOBaHHMS W OLEHKHU
(GYHKIIMOHATBLHON TPaMOTHOCTH SIBJISIOTCS MaTe€pyaibl MEKIYHApOIHOTO uccienoBanus PISA

(KOHIIENTyaJbHbIE PAMKH, IPUMEPHI 3aJaHUI U Pe3yJIbTaThl BHITOJHEHUS 3aJaHUH POCCHICKUMU
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yuanmmucs). [Ipy 3ToM HCIONb3ylOTCS BCE OTEUECTBEHHBIE WHHOBAIMOHHBIE pa3paboTKU B
JTAHHOH 00JIacTH.

KonnenryanpHble paMku JUIsl pa3paboTKy 3aJaHUil M0 (YHKIIMOHATHHOW TPaMOTHOCTH
pa3pabaThIBAIKCH C Y4ETOM OCOOCHHOCTEH yJaluxcs, HO ¢ opueHTanuel Ha pamku PISA-2022.

OcHoBoi#1 1151 pa3paboTku OaHKa 3aJlaHUi, KaK MPaBUJIO, SIBJISIOTCS Pa3IMYHbBIE CUTYaIlMH
peanbHOU KM3HU. TeKCThl M CUTyaluM Ui ydamuxcs 5-9-X KJIaccoB MO (YHKUIMOHAIBHOM
IPaMOTHOCTH TOJIOMPATHCh C YY4€TOM HMX BO3PACTHBIX OCOOCHHOCTEH, PENeBAaHTHOCTU IS
JKU3HHU, MHTEPECA yYaIUXCs U PaA3BUTHS I03HABATEIbHON aKTUBHOCTH YYaIllUXCH.

[lo kaxmoit cuTyauuu pa3pabaTblBalOTCAd 3aJaHUsl, OLEHHUBAIOLINE pa3IHyYHbIC
KOMIIETEHIIMH, OOO3HAUYE€HHbIE B KOHIIENTYAJIbHBIX paMKax. 3ajgaHus, OOBbEAUHEHHBIE B
TEMaTU4eCKHe OJIOKH, COCTaBISIOT HM3MEPHUTENbHBIA WHCTPYMEHTapUid Il OLICHKH
(GYHKIIMOHATBHOW TPAaMOTHOCTH (Tak ke, kKak u B wuccienoBanuu PISA). brok 3anmanuit
BKJIIOUAET B ce0s ONMUCaHNe pealbHOM CUTYalluu, IPEACTaBIEHHOE, KaK MPaBUJIO, B MPOOIEMHOM
KJIFOY€, U Psii BOIIPOCOB-3aJaHUM, OTHOCAILIUXCS K 3TOM CUTYallUH.

Kaxxapiii OOK COCTOSTT M3 HECKOJBKUX KOMIUIEKCHBIX 3aJaHUil, pa3pabOTaHHBIX Ha
OCHOBE pEallbHBIX JKU3HEHHBIX CHUTYAIlMid, KaK MPaBWJIO, B MPOOJIEMHOM KIFOUe, M HECKOJBKHIX
BOIPOCOB-33/IaHUM, OTHOCSIIUXCS K ATOM CUTYyaIlUH.

B Tabmuie 1 mpencraBieHO YMCIO KOMITIEKCHBIX 3a/IaHUHM U OTNIEIBHBIX 3aJJaHUl K HUM

0 IIECTH HAINPaBICHUSIM (QYHKIIMOHAIBHON TPAMOTHOCTH ISl 00yJaromuxcs 5-9-X KJ1accoB.

Taoauna 1.
Yucy10 KOMILIEKCHBIX 3aJaHUH M 0TAeJIbHbBIX
O6aacTh GYHKIHOHAIBLHOM 3aJaHuii 1J4 5-9 kiacca, pa3padoTaHHBIX B
rPaMOTHOCTH paMKax npoekTa

KoMmniekcHble 3apanust | OraeabHBIE 3a1aHuA
MaremaTuueckasi rpaMOTHOCTb 98 328
EctecTBeHHO-Hay4YHasi TPaMOTHOCTb 29 135
Yurarenbckas rpaMOTHOCTD 40 324
®uHaHCOBask IPaMOTHOCTh 39 199
['moGanbHBIC KOMIICTCHITUN 44 208
KpeatuBHoe MbllIIEHNE 61 209
Hroro 311 1398

Pemenwuie 3amaun pa3BUTHS y yYalIUXCsl CIIOCOOHOCTH MCIONB30BaTh B PEATBHOMN JKU3HU
S3HAHUA W YMCHHA H3 PA3JIAUYHBIX O6HaCTeﬁ, OCBaMBACMbIX B IIIKOJC W BHC IIKOJIbI, — 3TO
MPUHITMITAAILHO HOBBIN OKUAACMBIA OT IIKOJIBI 00Opa3oBaTeIbHbIN pe3ynbTaT. M ero HoBu3HA B
HACTOAIIEe BpeMsl HAUMHAET OTPaKkaThCs, MPEXJ]E BCEro, Ha ypoBHE (OPMHUPOBAHMS HOBOIO

crocoba NneaarorndycCKoro MbIIJICHUSA, HOBOTO OTHOHICHHA K TCM pPC3yJibTaTaM IIO3HAHUA,
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KOTOphle oOecreunBaroT OJaromojydrie B KU3HU, KOHCTPYKTHUBHOE pELIEHHE >KU3HEHHBIX
npooeM.

CremneHpb aKkTyalM3aluy 3a7add pa3BUTHs (YHKIIMOHATBHOW TPAMOTHOCTH 3aBUCHUT OT
MO3UIUM KOHKPETHOTO YYHTENs, METOAUCTa, PYKOBOAMTENS 0Opa3oBaTEIbHOW OpraHu3aluu
OTHOCHUTEIIbHO MPUOPUTETOB B OIpe/ieIeHHH 00pa30BaTeIbHOTO pe3ynbrara. M onpenenser 3Ty
MO3UIUIO PEUICHHE TWJIEMMBI: YTO TMPENNOYTUTENbHEe — 3HaHHWE (HAaKTOB M YMEHHE pellaTh
TUTIOBBIC y4eOHBIC 3a/la4¥l WM CIOCOOHOCThH JIEHCTBOBATH B pealbHOW >KM3HEHHOW CHUTYAIlHH.
Bropas anbpTepHaTuBa, (uUKcHpyOIIas IEPBOCTENIEHHYI0 BaXXHOCTh 00pa30BaTEIbHOIO
pe3yabTaTa, CBA3aHHOTO CO CIIOCOOHOCTBIO JIEHCTBOBATh B PEAIbHOM KU3HEHHOUW CUTYaIlUH, YKE
HAauMHAEeT CcoOUpaTh BOKPYr ce0s eJUHOMBIIIJICHHUKOB, CO3HATENbHO MOMYMHSIONINX
00pa3oBaTeNbHBIN MPOIIECC pacCMaTPUBACMON aKTyallbHOM JIJISl CETOMHSIITHETO JTHS 33/aue.

B xome peammzaumm mnpoekta «MOHHUTOpPUHT (opMupoBaHHs (YHKIHOHAIHLHON
TPaMOTHOCTHY», OcCyIecTBisieMoro MHcTuTyroM crpaternu pa3Butus obOpazoanusi PAO, B
paMKax KOTOPOTO aKIEHTHPYETCS HEOOXOJUMOCTh BBEICHHS JAHHOTO HAMpaBiCHHUS B LIKOIY,
camMo TmOHATHE (YHKIIMOHATBHOM T'PaMOTHOCTH pa3pabaThiBaeTCs B  EIUHCTBE €ro
cocraBisromux. M MHCTpyMeHTapui, CO34aBaeMbli C y4E€TOM IIOAXOJOB MEXKIYHApPOIHOIO
uccinenoBanus PISA, naeT BO3MOXHOCTh IIKOJIaM PEaIn30BaTh 3aa4y UHTErPALIMU YUUTENCH.

3amaya  pa3BuTUd ~ (QYHKUMOHAJIBHON  TpaMOTHOCTH  MOXET  peajbHO  CTaTh
OOBEAMHSIIONINM, UHTETPUPYIOIIUM HAYalloM JUIsl MpernojaBaTesieldl pa3HbIX MPEAMETOB, BCEX
IearoroB  OJHONW 00pa3oBaTeNbHOW OpraHU3allMM, IIKOJ, pPEaJH3YIOUINX MepeaoBbIe
oOpasoBarenbHble TpakTHKUA. M Takas wuHTErpanuss OOBEKTUBHO OyaeT CmocoOCTBOBAThH
MIPEOJIOJIEHUIO CEPHE3HOI0, CYIIECTBYIOIIETO IOJAMHU MPOTUBOPEUHS MEKY, C OHONU CTOPOHHI,
TPAAUIIMOHHO PEATM3YIOIMUMCS TMPEIMETHBIM MPENoJAaBaHUEM M JOCTAaTOYHO BbIPAXKEHHOU
Pa3pO3HEHHOCTHI0 00pA30BATENBHBIX PE3yAbTAaTOB, (DOPMHUPYIOMIMXCS B pPaMKaX OTIEIbHBIX
IPEIMETOB, a C JIPYroil CTOPOHBI, 3aJauell IeIOCTHOIO U TapMOHUYHOTO Pa3BUTHUSI peOEHKa B
€ro MOATOTOBKE K peaJbHOM )KU3HU.

OTrmedass TOTEHIMAN OTHAEIBHBIX MPEAMETOB Y4eOHOTO IUIaHA [UISl  Pa3BUTHUA
(GYHKIIMOHATBFHOW TPAMOTHOCTH, TOTYEPKHEM €Ile pa3 Ba)KHOCTh MEXKIIPEIMETHBIX CBSI3CH.
OnpIT mOKa3bIBaeT, 4TO (GopMupoBaHue (GYHKIMOHATBLHOW T'PaMOTHOCTHM B paMKax OIHOIO
Kakoro-mbo mpeamera ManoddhekTuBHO. DPQEKT maeT BHIXOJ 3a paMKH MpeaMeTa B Oosiee
IIUPOKOE 00pa30BaTEIbHOE MPOCTPAHCTBO.

Pa3paboranHbie MaTepHalibl TIOCTYXAT OCHOBOM ISl IPOBEICHUS paldOT MO Pa3IMYHBIM
HaIlpaBJICHUsIM, CBSI3aHHBIM C IpoBeAcHHMEM B PoccnM MeXIyHapOAHBIX W HAIMOHAJIBHBIX
HCCJIEIOBAaHUM KauecTBa 0Opa3oBaHMs, YTO JOKHO MOBBICUTH 3()(PEKTUBHOCTH UCIOIB30BaHUS

PE3YIbTATOB JaHHBIX I/ICCJ'IGI[OBaHI/II\/’I JJIs1 ITIOBBIICHHUA Ka4C€CTBA pOCCHﬁCKOI‘O O6paBOBaHI/I§I.
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[loaroroBnenHble OaHKKW 3aJaHUd W METOAMYECKHE PEKOMEHJAlWd IO UuX
UCIIOJIb30BaHUIO B Y4€OHOM MPOIIECCe MOTYT CIY)KHMTh Iefarorndeckon 6a3oi ams pazpaboTKu
3a1aHuii Mo (YHKIIMOHATBFHOW TPAMOTHOCTH, a TAK)Ke JUIsl CUCTEMBI MTOBBIIICHUS KBAIA(DUKAIIH
yuntenerd (OLEHKH HuX MpodecCHOHATBHOM KOMIIETEHTHOCTH W (OPMHUPOBAHUS CTpPATETHi
Pa3BUBAIOIIETO OOYUCHHS).

W3yueHnne mpaKkTUK, HANpABICHHBIX HAa pPa3BUTHE (YHKIHUOHATIHHONH TI'PaMOTHOCTH
MO3BOJISIET CHENIaTh ONpPE/EIeHHbIC BBHIBOJBL. B 4acTHOCTH, MpaKkTUKa CBUICTEIHCTBYET O TOM,
YTO B paboTe yuuTess, OPUCHTUPOBAHHONW Ha (opMHpOBaHHE (YHKIIMOHATBLHOW T'PaMOTHOCTH,
OOJIBIITYIO POJIh UTPAIOT pa3pabOTaHHBIC JJIS ATHX 1eIeH yueOHO-METOIUIECKHE TTOCOOUS.

HezaBucumo oT TOro, B KakOM KOHKPETHO HampaBieHUU (QYHKIMOHAIBHON TPAaMOTHOCTH
3Ta JEeSATEIHHOCTh OCYIIECTBIISIIACK, €€ CO/IepIKaHue MPEXIe BCero OyneT BKI0YaTh oOpalieHue
K CHTYallUOHHOMY (KOHTEKCTHOMY) MaTepually, cojepxamemMy npoOieMbl, Tpedyromue
pereHuss. DTOT CUTYaIlMOHHBIA (KOHTEKCTHBIM) MaTepuan M OyJeT 3a/1aBaTh CHEIU(UUSCKHI
JUTsE QYHKIIMOHAIBHON IPaMOTHOCTH BEKTOP pa3BOpayMBaHUs MTO3HABATEIbLHOMN AESITETbHOCTH —
0T OOHapyXeHHs NpoOJIeMbl, TPOSBUBIICHCS B TOW WM WHOW CHUTyallud, W 3ampocy K
HEOOXOJUMBIM [UI €€ pEIleHUs 3HAaHUSAM M yMEHHUsM. VIMEHHO CHUTYyaTHBHOCTH 3aJlaHHH
aZipecyeT ydJalluxcsi K KOHKPETHBIM MPAKTUYECKUM PEIICHUSIM U JEUCTBUSAM B OMNPEIEIICHHBIX
CUTYaIIUsIX, B TOM YUCJIE U B CBOCH COOCTBEHHOM KU3HCHHOU MTPAKTHKE.

[IpenbsBneHne ydanmmmMcs U BBITTOJIHEHUE MU KOHTEKCTHBIX 3a/IaHUi 10 MPOOIeMaTHKe
pPa3IUYHBIX HAMpaBlICHUH (QYHKIIMOHAIBHOW TPAMOTHOCTH, pPa3pa0OTaHHBIX Ha OCHOBE
NpOOJIEMHBIX CUTYyallUid, SIBJISE€TCSA, TaKUM OO0pa3oM, BaXKHBIM BHJOM I[103HABaTEIbHONH U
MPAKTUYECKON JesTeNIbHOCTH, B X0Jieé KOTOPOM pa3BuBaeTcs (pyHKIMOHAIbHAs rpaMOTHOCTh. U
3Ta JeATENBHOCTh TPeOyeT, BO-NEpPBBIX, MPUMEHEHHMsS OCBAaMBACMbIX IIKOJbHUKAMHU 3HAHUM,
YMEHUH M OIBbITA, a BO-BTOPBHIX, IIEpEHOCAa OCBAaMBACMBIX B paMKaX MPEIMETHBIX oOacTeit
3HaHWI W yMEHUH Ha 0oJyiee MUPOKYIO MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIaCTh — 00JIacTh,
PaCIIUPSIOUIYIOCS IO MEpPE B3POCIIEHUS IIKOJIBHUKOB H B KOHEYHOM CYETE OXBATHIBAIOIIYIO BCIO
UX KHU3HEICATEIHHOCTD.

W, nHakoHen, BakHa MHTErpanus npodeccHoHanoB, pa3pabaThIBAIONIMX Yy4eOHBIE,
METOJUYECKHE, OLICHOYHbIE MPOTrpaMMbl U MaTepuaibl uisi 00meo0pa3oBaTeIbHBIX KO,

HaIpaBJIEHHbIE HA Pa3BUTHE PYHKIIMOHAIBHON TPAMOTHOCTH.
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Pazgen 1. dopmupoBaHHEe eCTECTBEHHO-HAYYHOM TPAMOTHOCTHM Ha YPOBHe
OCHOBHOT0 00111ero 00pa3oBaHus

JUisi  OCYIIECTBJICHUS LIEJICHANPABICHHOTO M CHUCTEMaTHYeCKOoro (OpMHPOBAHUS
€CTECTBECHHO-HAYYHO! TPAaMOTHOCTH B IIPOLECCE N3YYCHMS €CTECTBEHHO-HAYYHBIX NPEIMETOB B
5-9 xmaccax HEOOXOAWMMO TPEANPHUHATH IEJIbli KOMIIEKC MEp OpPTraHW3allMOHHOTO |
METOAMYECKOro Xapakrepa. Eciu roBopuTs 00 OpraHnM3alMOHHBIX MEpax, TO 3/I€Ch BaKHEUIIIee
MECTO 3aHMMAeT BOCCTAHOBJIEHHE HENPEPBHIBHOCTH €CTECTBEHHO-HAYYHOTO OOpa3oBaHHs Ha
YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs, a MMEHHO, JIMKBUJALMA 3a30pa B HM3YYEHUHM BCeEX
OCHOBHBIX COJIepKaTeIbHBIX 00JacTell €cTeCTBO3HAHUS, KOTOpBIM HaOIIOMaeTcsl B HACTosIIee
BpeMs B 5-6 kiaccax. ONTHManbHBIM pEIIEHUEM TYT ObUIO Obl BO3BpAIEHUE B ITH KJIACCHI
MHTETPUPOBAHHOTO €CTECTBEHHO-HAYYHOTO INpEAMETa, OOBEAMHSIOUIETO 3JIEMEHTHl OMOJIOTHH,
¢u3uKu, XUMHH, HayK 0 3eMJie U KOCMOCE, a B KaUeCTBE JUIaKTUYECKOH OCHOBBI OIIMPAIOIIErOCs
Ha AaKTHBHYIO II03HABATEIBHYIO AEATEIBHOCTh y4allUxcs. YTO KacaeTcsi Mep METOAMYECKOIO
XapakTepa, TO 3TO TOApPa3yMeBaeT pa3padOTKy TEXHOJOTUH M MPEIMETHBIX METOMUK,
OpPUEHTHPOBAaHHBIX HAa (POPMUPOBAHHE E€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH KaK HAa OCHOBHOM
IUTAHUPYEMbI 00pazoBaTeNbHBI pe3ynbTaT. B paMkax TakuX METOIMK KIIIOUYEBOE MECTO
JIOJDKEH 3aHUMATh TaKOW MHCTPYMEHT, KaK ydeOHbIE 3aJlaHNUs, HallpaBJIeHHbIE Ha (pOpMUpOBaHUE
Y OLICHUBAaHNE YMEHUM, OTHOCSIIHUXCS K €CTECTBEHHO-HAYYHON T'PAMOTHOCTH.

VY4ebHble 3a1aHUsI MOTYT PEajbHO BIUATH Ha 00pa3oBaTeIbHBIC TOCTHKECHUS yJalUXCs
JUIIb B TOM CIlly4yae, €Cd OHM OpPraHWYHO BCTPOEHBI B YUEOHBIM mpolecc, NCHCTBUTENBHO
paboTasg Kak OAMH M3 METOAMYECKMX MHCTPYMEHTOB (POpMuposaHusi €CTECTBEHHO-HAYUYHOU
rpamotHocTH (manee — EHI).

O0mas xapaKkTeprucTHKA eCTeCTBEHHO-HAYYHOH I'PAMOTHOCTH
U 32JaHUH 10 ee GOPMHUPOBAHUIO U OLICHUBAHUIO

B cootBercTBuu ¢ onpeaenenuem PISA:

«EcTecTBeHHO-Hay4Hasi TPaMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHMMATh AKTUBHYIO
IPaXJIAHCKYIO MO3UIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBECHHBIMU
HayKaMH, U €r0 TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMU UIESIMHU.

EcTtecTBeHHO-HAYy4YHO IPaMOTHBIN YEJI0BEK CTPEMUTCS y4acTBOBAaTh B
apryMEHTHUPOBAHHOM OOCYKIAEHHU MpOOJEeM, OTHOCSIIMXCA K €CTECTBEHHbIM HayKaM U

TCXHOJIOTUAM, UTO TpGGyGT OT HCIr'o CJIICAYIOIINX KOMIIETEHTHOCTEIH:

> HAy4YHO OOBSCHATH SIBIICHUS;
> IIPUMEHATH €CTECTBEHHO-HAYYHBIE METO/IbI UCCIIEOBAHMUS;
> MHTEPNPETUPOBATh JaHHBIE M MWCIOJIB30BATh HAyYHBIE J0KA3aTEIbCTBA IS

MOJIYYCHH BBIBOIOB).
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N3 sToro ompenenenus BEITEKAIOT TpeboBaHus K 3aganusM no EHI'. OHu momKHBI OBITH
HampaBlieHbl Ha (POPMHUPOBAHKE WIIH TIPOBEPKY MEPEUNCIICHHBIX BBIIIE KOMIIETEHTHOCTEH U TpH
TOM COJEpPKAaTEIbHO OCHOBBIBATHCS HA PEATbHBIX KU3HEHHBIX CHUTyalusX. TUIUYHOE
KoMIUIeKCHoe 3amganue 1o EHI' BxmowaeTr B ce0s omucaHue peajgbHOM CHUTYaIlWH,
MPEACTABICHHOE, KaK MIPaBUIIO, B MPOOJIEMHOM KIIFOYE, M Pl BOIPOCOB-3a1aHUH, OTHOCSIIIUXCS
K 9TOM cutyauuu. [Ipu 3TOM Kax1oe U3 OTIENbHBIX BOIPOCOB-33JaHUN KIacCU(UIUPYETCS 110
CJIEYIOIIUM [apaMeTpam:

® KOMIIETEHTHOCTh, Ha OLICHMBAaHUE KOTOPOM HAMpaBJICHO 3aaHUE;
® THUIl €CTECTBEHHO-HAYYHOI'0 3HAHUS, 3aTParuBaeMblii B 3aJJaHHH;
® KOHTEKCT;

® TI03HABATEJIbHBIN YPOBEHD (MJIM CTETICHb TPYAHOCTH) 3a/I1aHHMS.

Hwuke cMBICIT Ka)KIOTO M3 3THX MapaMeTPOB PACKPBIBACTCS MOApOOHEE.

KoMmnerenniun u ymeHus

Kaxxnast u3 Tpex OCHOBHBIX KoMIieTeHIuH, cocTaisiromux EHI, BkirodaeT B cebst Habop
KOHKPETHBIX yMEHHH, Ha (QOpMHUpOBAaHWE WM TMPOBEPKY KOTOPHIX MOXKET OBITh
HEIMOCPEICTBEHHO HAMpaBJICHO OTAENbHOE 3amaHue. B Tabmuiie 1 mpuBOmATCS 3TH yMEHUS,
PAaCKpBIBAIOIINE COAEPKAHUE KaXIAOW M3 OCHOBHBIX KOMIIETCHILIMM, U TPUMEPHOE OIMHCAHUE
yueOHOro 3aJaHus, C TOMOIIBI0 KOTOPOTO MOXXHO (OPMUPOBATH WU  OIICHUBATH
COOTBETCTBYIOLIEE YMEHHE [2].

Tabanna 1. YMenusi, packpbiBaromue cogep:xanne EHI', n onucanue 3axanuii no
¢GopMupoBaHNIO/OLIEHKEe ITUX YMEHU

Onucanue y4eOHOI0 3aJaHUS, HAIPABJEHHOI0 HA

KomneTeHnHH u ymeHuA (¢opMupoBaHue/OLEHKY YMEHUSI

Komnerenuusi: HayuyHoe 00bsiCHeHHe SIBJICHUH

[Ipumenuts  coorBeTcTByIOmME | [Ipennmaraercss omucaHwe JOCTATOYHO CTaHIAPTHOM

1 €CTECTBEHHO-HAyUYHBIE 3HAHUS | CUTyaluu, JUis OOBSCHEHHS KOTOPOH  MOXKHO
U1 OOBSICHEHUS SIBICHUS HaANPsSMYIO UCIIOJIb30BaTh IPOrPaMMHBIN MaTEpHAIl.
Pacno3nasars, wucnons3oBate u | [Ipemmaraerca omucaHue HECTaHAAPTHOM CUTYALlMH,

2 | co3naBatb OOBSICHUTEINIBHBIE | AJI1 KOTOPOH YYEHUK HE UMEET rOTOBOIO OOBSCHEHHUS.
MOJIEIIN U IIPEACTABICHUS Jns monmydyeHHss OOBSCHEHHMsS OHa JIOJDKHA OBITh

npeoOpa3oBaHa (B IBHOM BHUJIE WJIH MBICICHHO) WU B
TUTIOBYKO H3BCCTHYIO MOJCIIL WJIM B MOJACIb, B
KOTOPOI SICHO MIPOCIICKUBAIOTCS HY)KHBIC
B3aMMOCBs3M. Bo3moxHa oOpaTHas 3amada: 1o
NPEICTaBICHHON MOJIEH y3HATh U OMKCATH SIBIICHUE.

Henarp n HayuyHo oOocHOBBIBaThH | [Ipemmaraercs Ha OCHOBE TMOHHMMAaHHUS MeEXaHU3Ma
3 MPOTHO3BI 0 NPOTEKAHUU | (WM TPUYHMH) SIBICHUS WIM Tpolecca 0OOCHOBAThH
MpoIEecca UIH SIBJICHUS JanbHEHIIee pa3BUTHE COOBITUH.
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OOBSICHATh TPUHIMN JIEHCTBUS
TEXHUYECKOIO0 YCTPOMCTBA WJIU
TEXHOJIOTHH

[Ipennaraercss OOBSICHHTh, HAa KaKUX HAYYHBIX
3HAHUAX OCHOBaHA pabOTa OMHUCAHHOI'O TEXHUYECKOIO
YCTPOMCTBA WJIM TEXHOJIOTHH.

Komnerennusn: NMPpUMECHCHHUE

€CTCCTBCHHO-HAYYHBIX ME€TOAOB MCCJICAOBAHUSA

Pacno3naBate ¥ QopmyaupoBaTh
1EeJIb JAHHOTO MCCIIEIOBAHUS

[To kpaTkOMy ONHMCaHUIO XOJa HCCIECIOBAHUSA WU
JICUCTBUIA  UCCIENOBATENICd IMPEIIaraeTcsi YeTKO
chopMyIHUpOBaTh €TO0 1Eb.

HpezmaraTb NnJn OLCHUBAThHb
CIoco0 HAyYHOTO HCCIICIOBAHUS
JTAHHOTO BOIpOca

[lo omucanuio mnpoOIEeMbl NpeAsaraeTcs KpaTko
chopMyNIMpOBaTh WM OLIEHUTH HJICI0 MCCIIEJOBAHMUS,
HaNpaBJICHHOTO Ha €€ pelleHue, W/WIM OIHCaTh
OCHOBHBI€ 3Tallbl TAKOT'O UCCIICIOBAHMUS.

BrinBurarts O0OBSICHUTELHBIE
TUTIOTE3bI U TMpeIaraTh CrocoObl
UX IIPOBEPKU

[Ipennaraercs He TPOCTO CPOPMYTUPOBATH THUIIOTESHI,
OOBSCHSIONIME  ONHCAHHOE  SBJIEHHE, HO H
00s13aTeNbHO TPEUIOKUTh BO3MOXKHBIE CIOCOOBI UX
TIPOBEPKH.

HaGop rumore3 MOXeT TmpenjarateCsi B CaMOM
3aJ]aHUM, TOTJA YYaIIMKCS JIOJDKEH TPEUIOKHTh
TOJIEKO CITOCOOBI TIPOBEPKH.

OnwuceBaTh " OLICHMBATh
CHOCOOBI, KOTOpPbIE HCHOJIB3YIOT
yaéHble, UYTOOBI  00OECIEeYUTh
Ha/IEKHOCTh JTAaHHBIX u
JIOCTOBEPHOCTH OOBSICHCHHI

[Ipennaraercst oxapakTepu30BaTh Ha3HAYEHHE TOTO
WIA MHOTO 3JIEMEHTA HCCIECIOBAHUS, TMOBBIIIAIOIIETO
HaJeKHOCTh  pe3ynbTara (KOHTpOJbHAs —TpyIa,
KOHTPOJIbHBIN 00paser, Oosblias CTaTUCTHKA U JIp.).
Wmu: mnpennaraercs BwIOpaTh Oojiee  HaIEKHYIO
CTpaTETHIO HCCIeI0OBaHUs BOIIPOCA.

KomMmnerennusn: HHTEPHpPETAlNUA JAaHHBIX H UCITOJIB30BAHUEC HAYIHBIX TO0KA3aTEJIbCTB
IJIA MMOJYY€eHUS BBIBO10B

AHanM3upoBaTh,
MHTEPIPETUPOBATh  NaHHBIE U
Jienathb COOTBETCTBYIOIIINE
BBIBOJbI

[Mpennaraercst GopMynmupoBaTh BBIBOJBI Ha OCHOBE
WHTEPIIPETAIMA  JAaHHBIX,  [PEACTABICHHBIX B
pasnmuuHbIX hopmax: rpaduKu, TaOIUIII, TUATPAMMBI,
dororpaduu, reorpadpuyueckue KapThl, CIOBECHBIN
TeKcT. JlaHHBIE MOTYT OBITH TPEINCTAaBICHBI H B
coyeTaHuu Gopm.

[IpeoOpazoBeiBaTh OAHY (opmy
NPEACTABIIEHU NJAaHHBIX B IPYTYIO

[Ipenmaraercss ~ mpeoOpazoBaTh onHy  dopmy
NpeICTaBICHUs HAydyHOH HMH(POpPMALUU B JPYTYIO,
HalpuMep: CIOBECHYI0 B CXEMaTHYECKHH PHCYHOK,
TabauHyo GopMy B rpaduK WIK AUAarpaMmy U T.1.

Pacnio3naBath JOMYIIECHUS,
JIOKa3aTeIbCTBA U PACCyXICHUS B
HAyYHBIX TEKCTax

[Ipennaraercs  BBIABASATH M (OPMYIHPOBATH
JOIYIICHUS, Ha KOTOPBIX CTPOUTCS TO WJIM HWHOE
HAyyHOE pacCyXJCeHHE, a TaKXKe XapaKTepHu30BaTh
caMH THUIIBI HAyYHOTO TEKCTa: JIOKa3aTeIbCTBO,
paccyxaeHue, JOoMyIleHue.

OueHuBaTh C HAy4YHOM TOYKH
3peHus apryMeHTHI 51
JIOKA3aTelIbcTBA M3  Pa3IUUHBIX
NUCTOYHUKOB

[Ipennaraercs OUEHUTh C HAYYHOM TOYKH 3PEHHUS
KOPPEKTHOCTh M  YOETUTENBHOCTh YTBEPXKICHHIA,
COZIepKAIIMXCsl B PAa3JINYHBIX UCTOYHUKAX, HAIPUMED,
HAyYHO-TIOMYJISIPHBIX TeKCTax, coobmenusx CMMU,
BBICKA3bIBAaHUSX JIFOJCH.
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Tunel Hay4YHOr0 3HAHUSA

Kaxnas u3 KOMIeTeHTHOCTE!, OLICHUBAEMbIX B 33JIaHUU, MOXKET JEMOHCTPUPOBATHCS Ha
MaTepuajie Hay4YHOrO 3HaHUsl CJIEYIOIINX TUIIOB:

e ConpepxareibHOe 3HAHHWE, 3HAHWE HAYYHOTO COJEP)KAaHMS, OTHOCAILErocs K
cnenyromuM obmactam: «Dusnueckue cucreMbl», «KuBbie cucremb» U «Haykm o 3emme u
BceneHHOIN».

e IlpoumenypHoe 3HaHWe, 3HAHWE Pa3HOOOPA3HBIX METOJOB, HCIONIB3YEMbIX IS
MOJIy4EHUSI HAYYHOI'O 3HaHUS, a TAKXKE 3HAHUE CTAaHJIaPTHBIX UCCIIEN0BATEIBCKUX MPOLEAYD.

CopepxarenbHble 00JaCTH MOXXKHO (POPMAIIBHO COOTHECTU C NMPEAMETHBIMHU 3HAHHUSIMH.
Tak, «DuU3NYECKHe CHCTEMbI» — 3TO MPEUMYIIECTBEHHO MaTepuan QU3WKU U XUMuH, «Kupbie
cuctembl» — ouonorusi, «Hayku o 3emne u Bcenennoi» — reorpadusi, reoaorus, aCTpOHOMHUSL.
OnHako ¢ TOYkM 3peHust comepkanud 3amanus no EHI, ucnonszyemsie B PISA, wacto nmeror
MEKIPEIMETHBIN XapakTep.

UYro kacaercst npoyedypHo2o 3HAHUA, TO OHO B PAaBHOM MEpPE OTHOCUTCS KO BCEM
€CTECTBCHHO-HAYYHBIM TMPEAMETaM, 4YTO, B TEPBYIO OYepelb, U MO3BOJISIET OOBEIUHATH UX B
OJIHY TPYIILYy U TOBOPUTh UMEHHO O eCHmeCm8eHHO-HAYYHOU, 3 HE 0 KAKOM-TO Y3KO IPEAMETHOM,
rpaMOTHOCTHU. B Haieil mpakTuke KOMIUIEKC 3HaHWM, YMEHU, KOMIIETEHTHOCTEN, OTHOCSIINXCS
K TUIy MPOLEAYPHOTO 3HAaHWs, MPUHATO OOBEAMHATH MOA PYyOpukol «MeTombl HAYYHOTO
MO3HAHUSI.

KoHTekcTsl

KoHnTexkcToM MOXHO Ha3BaTh TEMATUYECKYIO 00JIaCTh, K KOTOPOW OTHOCHUTCS OMHCAHHAS
B 3alaHuu TpobOnemHas cutyarus. Hampumep, B PISA 5Tu cuTyanuu TpynmupyrTCs IO
CJIEIYIOIIUM KOHTEKCTaM:

® 3]I0pPOBbE;

® TIPUPOIHBIE PECYPCHI;

e OKpYyJXKarolas cpena;

® OIACHOCTH U PUCKH;

® CBS3b HAYKU U TEXHOJIOTUN.

[Ipu »TOM Kaxkaasg M3 CUTyallMid MOXKET paccMaTpPUBATHCSA HA OJTHOM M3 TPEX YPOBHEM:
JauyHocmHoM (CBSI3aHHOM C CaMHUM YYallluMCs, €r0 CEMbEH, IPY3bsIMH ), MECMHOM/HAYUOHATbHOM
U 21006arbHom (B KOTOPOM PACCMATPHUBAIOTCS SIBIICHUS, MPOUCXOAIINE B Pa3IMIHBIX YroJKax
mupa). [locmoTpuM, Hanpumep, Kak BBHITJSIUT HA PA3HBIX YPOBHSIX CUTYAllMs, OTHOCSILAACS K
KOHTEKCTY «CBSI3b HayKH W TEXHOJIOTMI» M COJAEpkKATeIbHOMY THUMY 3HaHUs «DPusnmyeckue

cucteMbl». Ha JWYHOCTHOM YypOBHE OHa MOXET OBITh CBsi3aHA C paboTON OBITOBBIX

5-9 knaccel Ecmecmeenno-nayunas epamomuocmo 12 ctp. u3 143



METOANYECKHUE PEKOMEHIAIINUUN no ¢gopMUpPOBaHNIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTHU

AJIEKTPUYECKUX TpuOOpoB. Ha MecTHOM/HAllMOHAIBLHOM YPOBHE — C pabOTOW BETPSHOTO
AIIEKTPOTEHEPATOPa, MCIOIB3YeMOro sl oOecreueHus: dHeprueil Hebouporo moceneHus. Ha
rJI00aTbHOM YPOBHE — C HCIIOJIb30BAHMEM B II€JIOM BO300OHOBIISIEMBIX W HE BO300HOBIISIEMBIX
MCTOYHUKOB YHEPIHH.

KoHTeKCT — 04eHbh BaKHOE YCIIOBHE TOTO, YTOOBI JaHHOE yu4eOHOE 3a/laHhe MOXKHO OBLIO
CUMTaTh 33/JlaHUEM Ha €CTECTBEHHO-HayuHyro rpamoTHocTh. Benp EHI' (kak u npyrue Buisl
(GYHKIIMOHATBHOW TPAaMOTHOCTH) KaK pa3 W MPEAINOIaracT CliocOOHOCTh MPUMEHUTh 3HAHUS B
peasibHOM cHUTyaluu, a He B paQUHUPOBAHHBIX abCTpakTHBIX YycioBusx. Ha mocnegnee
paccuuTaHbl 3aAaHU (3a7a4K) IPYroro TUIA.

ViMeHnHO Hanuune KOHTEKCTa, B KOTOPBIA MOMeleHa MpoOIeMHasi CUTyalusl, JaeT OTBET
Ha BOMPOC, 3a4eM MOXET MOHAJTOOUTHCS TO MIIU WHOE €CTeCTBEHHO-HAy4YHOE 3HAaHWE. 3a/laHus
(3a1aun) BHE KOHTEKCTA OCTABJISIFOT ATOT BOMPOC OTKPBITHIM, YTO JENACT JIsi MHOTUX YYCHUKOB
JIMIIAET CMbICIIA MPWIOKEHUE YCUIIMN K TaKUM 3aJja4aM.

ITo3HaBaTeIbHbIE YPOBHU

Jns 3amanuit mo EHI' B PISA omnpenensitorcs ypoBHHM MMO3HaBaTEIbHBIX JCHCTBUH,
KOTOPBIE JTOJKEH BBIMOTHUTH YICHHK IS BBITOJIHEHUS 3a/1aHus. TpYyAHOCTh JF000T0 BOIIpoca —
9TO COYETAaHHE €r0 COOCTBEHHOW WHTEIUICKTYaJbHOW CIIOXKHOCTH (T.€. CIOXKHOCTH TPeOyeMBbIX
MBICTUTENIBHBIX TpOIeaAyp) U oObeMa 3HAaHUM W yMEHUM, HEOOXOIUMBIX HJIsi BBITOJHEHUS
3a/aHus. BeIenstoTes creayronye no3HaBaTelbHbIE YPOBHU:

Hwuzkwnit

BbInonHATE OHOIIArOBYIO MPOLEAYpY, HampuUMep, pacro3HaBaTh (akThl, TEPMHHBI,
INPUHLIMIIBI WIKM TOHSTHS, UM HAWTH €IMHCTBEHHYIO TOYKY, COAEpXKallyro MH(OpMalHio, Ha
rpaduke uiu B TabIuIe.

Cpeannii

Hcnonb30BaTh M NPUMEHATH TMOHATUHHOE 3HAHHWE MJI1 OMUCAHUS WM OOBSICHEHHE
SBJICHUHM, BBIOMpATh COOTBETCTBYIOLIME MPOLEAYPHI, Mperoaraloiye /IBa 1mara uim oOoree,
UHTEPIPETHPOBATH WM MCIOIH30BATh MPOCTHIE HAOOPHI TaHHBIX B BUE TAOJIUIl WK TPAHKOB.

Boicoxkuit

AHanmM3MpoOBaTh CIOXKHYIO HWH(GOpPMAIMIO WIM JlaHHble, 0000IIaTh WJIM OIICHUBATh
JI0Ka3aTeNnbCcTBa, OOOCHOBBIBATH, (POPMYJIMPOBATH BBIBOJABI, YUYUTHIBAsS pa3Hble HCTOUYHUKU
uH(popMaluu, pazpabaThiBaTh IJIaH WM IOCJIEJOBATEIHLHOCTh IIIATOB, BEAYIIUX K PEIICHUIO
poOIEMBI.

OmnpeneneHre NO3HABATENbHOTO YPOBHA, WJIM CTENEHH TPYAHOCTH, 3a/JaHus B
COOTBETCTBUU C 3TUMH KPUTEPHUSIMHU — MOPOH camo 1o ceOe Henerkas 3aaada. Yaiie Bcero mbl

OLICHUBACM 3Ty TPYAHOCTb MHTYUTUBHO, «HA TJIA30K», HUJIM OHA OMPCACIIACTCA SMIIMPUUCCKH, B
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3aBHUCUMOCTH OT TOT'0, KaKOM IpPOLEHT pedsT Ha TOW WM MHOH BBIOOPKE BBINOJHSET JAHHOE
3aJaHHue.
Mopenb 3a1aHuil 110 eCTeCTBEHHO-HAY4YHOI rpaMoTHOCTH B (popmate PISA

B nanbonee obmem Bume moxaens 3amanus mo onenke EHIT MoxkHO mpenctaButh B BHe
CIEAYIOUIEH CXEMBbI:

OueHuMBaeMble
Y Tun 3HaHMA
YMeHUNSA

3HaHug EHI
TMna PISA

PeanbHas CMTyaLlh , KoHTekcT

B sT0#i Monenu B SIBHOM BHJIE HE (PUTypHpPYET TaKOH mapaMmeTp, Kak «I03HaBaTEIIbHBIC

ypoBHU». OHAKO HE SBHO OH MPHUCYTCTBYET B KaXKIOW M3 OCTAJIbHBIX XapaKTepUCTUK. Benp
TPYAHOCTh 3aJlaHUsl MOKET 3aBHCETh OT CJIOKHOCTH OIHMCAHHUS CaMOM peabHOM CcUTyaluH,
HEO0OXOUMOr0 00beMa COJEpIKAaTeIhbHOTO 3HAHHMS M TOTO, HA KAaKOM YpPOBHE JOJDKHA OBITh
MPOJIEMOHCTPUPOBAHA Ta WJIM WHAs KOMIETeHTHOCTh. Hampumep, eciu mpeanaraercst aTh
HayyHOE OOBSICHEHHE KAaKOTO-TO SIBJICHUS, TO, BO-TIEPBBIX, CAMO SBJIEHUE MOXET ObITh MpPOIIEe
WIH CIOXHEE, a BO-BTOPBIX, OOBACHATH €r0 MOKHO NMOBEPXHOCTHO, Ha KaYECTBEHHOM YPOBHE

HJiv, HaIpuUMEp, ¢ UCIIOJIb30BAHUCM MATEMATUUCCKOTO aIlrapara.

Oco0eHHOCTH HCNOJIb30BaHKS 3a1aHuii B popmate PISA nas yuammxes S - 9 kiaccon

B uccnenoBannu PISA onenmBaercs EHI' 15-netHux ywammxcs. B Poccum Gombinas
YaCcTh TAKUX YYAILUXCS — 3TO 9-KIIACCHUKM, 3HAUYUTEIBHO MEHbIas 4acTh — 10-KJIIaCCHUKY U ellle
MeHbIas — ydamuecs yupexxaenuii CI10. Takum obpazom, 3amanus no EHI', ucnonszyembie B
PISA, amantupoBaHbl MMEHHO K O9TOH BO3pPACTHOM TpyMIe y4YalIuXxcsi U OCBOCHHBIM HMH
yaeOHbpIM mporpammam. OueBuaHo, uyTo 3amada ¢opmupoBanus EHIT pomxna pematbes
HAMHOTO paHblle, 4eM B 9 kiaccax. Ho Takke 04eBHAHO, YTO Ha OOJiee paHHHX BO3PACTHBIX
JTamax JOJDKHBI OBITh CBOM aKIEHTHI Kak B camoi koHnernuuu EHI, Tak u B coaep:kaHuH

3aJaHUN.
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Tak, Hanmpumep, NPUMEHUTENBHO K MIaAIIEMy IOIPOCTKOBOMY BO3PACTy NOHMMAHHE
EHI" B MeHbIel CTENEHH aapecyercssi K apryMEHTHPOBAaHHOMY OOCYKICHHMIO OOILIECTBEHHO
3HAaYMMBIX €CTECTBEHHO-HAYYHBIX IMpOOJIEeM, HO 3aTO B OOJbIIEH CTEMEHW — K TMPUPOJHOU
1r0003HATENBHOCTH M MCCIIE0BATEIbCKUM CKJIOHHOCTSIM y4allluXcsl 3TOW BO3PACTHOW I'PYMIIBI.

Bwmecte ¢ Tem cam Habop komneTeHIui, onpenenstonux EHI', ocraercst HEeM3MEeHHBIM:

> Hay4YHOE 0OBsICHEeHUE SIBJICHUH;
> NOHUMAaHHE OCHOBHBIX OCOOEHHOCTEH €CTECTBEHHO-HAYYHOT'O HCCIICAOBAHMS;
> VHTEpIpETalnsl JaHHBIX W HCIIOJNB30BAaHWE HAYYHBIX JOKA3aTeNbCTB JUIS

MIOJIy4EHUS BBIBOJIOB.

B yTouHeHUMAX HyXAAaeTcsi CMBICI NapaMeTpOB, KOTOPBIMHU OIMCHIBAIOTCS 3aJaHUS 10
ouenuBannio EHI. Oco0OeHHO 3TO 3arparMBaeT Takue MNapaMeTpbl, KaK THUIl E€CTECTBEHHO-
HAYYHOTO 3HaHUS, COAEPIKaTEIbHbIE 00IaCTH U KOHTEKCT.

Tunbl HAY4YHOr0 3HAHHUS U COJlePKATEIbHbIE 00J1aCTH

B nmenom [Ba OCHOBHBIX THIA HAYYHOTO 3HAHHUS — COJAEPKATEIBHOE 3HAHUE U
MPOLEAYPHOE 3HAHUE — COXPAHSIOT CBOE 3HaueHue i 3ananuil mo EHI' Ha Bcex BO3pacTHBIX
sramax. OJHAKO colep)KaTeJdbHbIE O0JIACTH, HA KOTOPHIE OMUPAIOTCS U3MEPUTEIbHBIC
MaTepuabl, JOJKHBI OTPaXKkaTh CO/AEPKaHHE COOTBETCTBYIOIIUX 00pa30BaTebHBIX MPOTpamMM U
BO3MOYKHOT'O OIBITA YYaIIUXCS.

5-6 k1acchl

K 5-6 xmaccam OONBIIMHCTBO POCCHMCKHMX UIIKOJBHHUKOB M3 €CTECTBEHHO-HAYYHBIX
MpOrpaMM OCBaMBaIM KypC HayajdbHOW IMIKOJBI «OKpYyXaOMMHA MUpP» U YK€ B CaMHX S-
6 kiaccax wu3ydaoT Owuonoruto u reorpaduio. Ilpu 3ToM ecTecTBEHHO-Hay4yHash YacTh
nporpammel  «Okpyxkaromuii  mup» npumepHo Ha 90 % cocTouT U3 OMOJIOTHYECKUX U
reorpaMuecKux-aCTpPOHOMHUECKUX 3HAHMH, a caM OO0BEM 3TOW YacTH TNPOrpaMMbl KpaiiHe
HeOONBIION (B CpaBHEHWU C JAPYrUMHU CTpaHamMu) U cocTaBisieT npumepHo 40 gac/rom [3].
CranmapTHblii Kypc reorpaduu masi 5-6 KJIaccOB TakKe HENb3s CYUTaTh TOJHOCTHIO
€CTECTBEHHO-HAY4YHBIM, IIOCKOJbKY 3HAUMTEIbHOE MECTO B HEM 3aHMMAeT HUCTOpUs
reorpaMuecKuX OTKPHITUH, MMEIOIIasi MPEUMYIIECTBEHHO ONuUcaTeIbHbIN Xapakrep. Bmecte ¢
TeM Kypc reorpaduu 5 Kiacca BKIIOYAET ONMPEACIICHHBIH 00hEM acCTPOHOMHYECKUX 3HAHUH, B
ocHoBHOM o ConHeuHOW cucTteme, a Kypc 6 kjacca — 3HaHHS 00 oOosoukax 3emin. Takum
00pa3oM, eclii OMUPATHCS TOIBKO Ha COJIEpKaHUE CTaHAAPTHON 00pa30BaTEIbHON MPOTrpaMMBlI,
TO BO3MOXHOCTH JUIsi pa3paboTku 3amanmii mo EHI He cimmkoM mupoku. DTH 3adaHUS
npumepHo Ha 80 % MOryT HCHONb30BaTh OMOJNOTHYECKUH M reorpado-acTpOHOMUYECKUN
MaTepuai 1 JIMIIb B HUYTOKHOM Mepe — ¢pu3nyecKkue u TeM 0ojiee XUMUYECKUE 3HAHUS, a TaKKe

3HaHus 1o (Qusnueckoir reorpaduu. Hamomuum, uyro B PISA-2018 3amanus nmo EHI' Obuim
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pacmpeneneHbl Mo cofepkKaTelbHbIM 00J1acTsIM cleayommM oopazoM: «Du3nueckre CUCTEMbI»
— 33 %, «Kusslie cuctembi» — 41 %, «Hayku o 3emne u Beenennoit» — 26 %.

Onnako mpu pa3paboTke 3amaHuil A 5-6 KIaccoB MOXKHO ONEpPEThCsl M Ha JAPYTOH,
BHEIIKOJIBHBIN, pecypc. Tak, pe3ynbrarsl MexayHapoaHoro ucciaegoBanus TIMSS nokassiBaror,
YTO HECMOTpSi Ha OTCYTCTBHE B cojaepkaHuM mpeamera «OKpyKarolUi MHUP» OTPOMHBIX
IUIACTOB €CTECTBEHHO-HAYYHOT'O 3HAHMUS, BBIITYCKHUKH POCCUIICKON HavaIbHOM IIKOJIBI (4 Kitacc)
3aHMMAIOT BBICOKOE MECTO B PEHTHHIE CTpaH MO ecrecTBOo3HaHUIO [4]. I[Ipu 3TOM OHM ycrentHo
BBIMOJHSIOT 3a/laHusl, OTHOCSIIMECS K pa3M4yHbIM BompocaM (U3HMKH, XUMHH, a Takke IO
HEKOTOPhIM HE BXOJAIIMM B IMPOrpaMMy BompocaMm OWOJNIOTMHM, HalpuMmep, IO TeMe
«HACJIEICTBEHHOCTh». VICTOYHMKOM 3THX 3HaHWW OYEBUJIHO SIBJISIETCS] BHEIIKOJIBHBIA OMBIT. DTO
JieNlaeT BO3MOXKHBIM U JJake HeoOXOAMMBIM IpH pa3zpabotke 3axanuii mo EHI™ onupartbscs Ha Bce
TPU COAEpIKaTeNIbHbIE 00JIaCTH, IPHUYEM MTPHUMEPHO B TOM K€ COOTHOIICHUH, KaK 3TO CAETIaHO B
PISA (cm. Beime). Ilpu sTOoM B ompeaeneHUH, HAMpPUMEP, BO3MOXKHOTO YPOBHS (PU3HUKO-
XUMHUYECKHX 3HAHUM 5 WM 6-KIIACCHUKOB Liejecoo0pa3HO OpUEHTHPOBATHCS Ha TpeOOBaHUS B
oOnacTi GU3MKU U XUMHUH, IpeabsaBisemble B uccnepoBannu TIMSS nns 4 kmacca (¢ yuetom
B3pOCJIEHUSI Ha OJMH-/IBa roja). DTOT IOJXOJ COOTBETCTBYET TAKXKE M TEM TEHACHLUSM B
IIKOJIbHOM E€CTECTBEHHO-HAYYHOM O0O0pa30BaHUU, KOTOPBIX MPHIEPKUBAETCA OOJIBIIMHCTBO
ctpad. Tak, B [5] ObUI BHINOJIHEH aHAJIM3 CTAaHIAPTOB €CTECTBEHHO-HAY4YHOTO oOpa3zoBanus 10
CTpaH, HAXOASAIIMXCSI K MOMEHTY IpoBeaeHus 3toro ananusa (2009-2010 rr.) B BepxHel yactu
peittunra no pesyibraram PISA u TIMSS. O6Hapy»kuioch, 4To B 3TUX CTpaHax B Kypce Science
(EcrecTBo3Hanme) HavanbHOM MIKOJBI (1-6 Ki1acchl) OOJIBIIYIO YacTh COCTABISIOT (PU3UUYECKUE
HayKH, TO €CcTh ¢u3uKa U XUMHs (B CpeJHEM IO 3TUM cTpaHaM 4yTh Oonee 40 %), nanee
O6uonoruss — uyrb MmeHee 30 %, eme Mmenbmie Hayku o 3emsie u Kocmoce (reorpadust u
acTpoHoMus) — npuMmepHo 10 %, ocTabHOE — MEXIUCIUILUIMHAPHOE COJEPIKAHUE.

Jlpyras 0COOEHHOCTb COCTOUT B TOM, YTO MOCKOJBKY ONOpa B BHJE E€CTECTBEHHO-
Hay4HBIX 3HAaHWH B 5-6 Kjaccax TOKa €Ile He BEJIMKAa, TO 3aJaHHs MOTYT B OOJBIIECH CTENEeHU
OPUEHTHPOBATLCSI HA NpoyeoYpHslli THII 3HAHUS U (OPMHPOBAHNE/OLIEHUBAHHE TaKUX
KOMIIETEHTHOCTEH, KaK HOHUMAHUe OCOOEeHHOCmell ecmecm8eHHO-HAYYHO20 UCCIe008aHUs T
unmepnpemayusi OAHHLIX OJIs1 NOAYYeHUs: 6bl60008 (Pa3yMeeTcsi, C Y4YEeTOM BO3PACTHBIX
BO3MOXKHOCTei). Tak, 3amaHus, HampaBjieHHble Ha (QOPMUPOBAHHWE U  OLICHUBAaHUE
KOMIIETEHTHOCTH, CBSI3aHHOM C €CTECTBEHHO-HAy4YHBIM HCCIIEIOBAHUEM, COCTABIIAIOT OKOJO
30 % ot oOmiero yncia 3aJaHHMA.

B 3amaHusx, OTHOCAIIMXCS K MPOUEAYPHOMY THIY 3HAHUM, S5 M 6-KIIAaCCHUKAaM,

Harpumep, MpeIaracTcs:
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® OOBSICHUTH, 3a4€M HY)KHO MHOTOKPAaTHOE MOBTOPEHUE IKCIIEPHUMEHTA CO CITyCKOM Ha
JBDKAX WIN «BAaTPYLIKE» M0 CHEXHOU Topke (M HEKOTOPBIX JIPYIMX SKCIEPUMEHTOB B
JIPYTUX 3aaHUSX);

® IIPEIINOJIOKUTh, YTO MOXHO Y3HAaTh C IOMOILIBIO TAKOrO0 METOJ]A, KaK KOJbLIEBAHUE
NITHLL;

e BHIOpaTh M3 YETHIpEX MpeJiaraéMblX BApUAHTOB ONTUMAJIBHBIA CHOCOO CpaBHEHUS
JIBYX MarHUTOB, CACJIAHHBIX U3 Pa3HbIX MaTEPUAJIOB.

7-9 knaccnl

B 7 kmacce poccHiicKOM IIKOJBI B JIOTMOJHEHHWE K OWojsoruu W reorpadum u3
€CTECTBEHHO-HAYYHBIX MPEIMETOB H3y4yaeTcsi ¢usuka, a B 8 kiacce — xumus. [losromy,
UCToNb3ys 3ananus s popmupoBanust EHI B 7-9 kmaccax, MOKHO OMHpaThCs HA COJIEpPIKaHUE
IIPOrpaMM BCEX €CTECTBEHHO-HAayUHBIX IIpeaMeToB. U naxke oTcyTcTBHE B 7 Kilacce Kypca XUMUU
HE 03HAYaeT, YTO TaKUE MPE/ICTABIICHUS, KAaK XUMUYECKasl peaKklysi, XMUMUYECKHE MpEeBpalCHUs
U MOJIEKYJISIPHOE CTPOCHME BEIIECTB, HE MOT'YT HCIIOJIb30BAaThCs B 3aAaHusAX. Ha Tom ninu nHOM
YPOBHE 3TH MPEJCTABICHUS 3aTPATMBAIOTCSA B JIPYTUX €CTECTBEHHO-HAYYHBIX IpEAMETax, He
TOBOpSL O TOM, YTO y4alllhecs, Kak MPaBHJIO, BCTPEYAIOTCS C HUMU B JKU3HU. Takum oOpazom,
CTPYKTYypa COJIEPKaTEIbHOTO 3HAHUS B 3aJIaHUSX ISl 7-9 KITACCOB MOXKET OBITh MIPUMEPHO TaKOH
’Ke, Kak B ucciegoBanuu PISA s 15-netHux ygammxcs.

CooTHoIIEHUE codepocamenbHo20 U npoyedypHo20 TUTIOB 3HaHMS B 3afaHusIX anst 7-9
KJIACCOB TaK)XKe MOXKET ObITh Oau3kuM K PISA, To ectb coctaBnsaTs mpumepno 50 % : 50 %. [Ipu
3ToM B 7-9 Kkiaccax mMOSBISIETCS OOiblIe BO3MOXKHOCTEH [UIs pa3pabOTKU  3a/laHHi
MPOLEAYPHOTO THIA, MOCKOJIbKY, HampuMep, UMEHHO MpU H3y4yeHUH (PU3MKU B SBHOM BHJIE
CTaBUTCS 337aya (GOPMHUPOBAHUS SKCIIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX YMEHUI. 3amaHus,
CBSI3aHHBIE C OCOOCHHOCTSIMH €CTECTBEHHO-HAYYHOT'O HCCIIEIOBaHMS, MOTYT COCTaBIIATH 37€Ch
okoJ10 30 % oT obuiero yncia 3aJaHHMA.

KoHTekcTsl

[lepeueHb KOHTEKCTOB, MPEACTABICHHBIX B 3adaHuax PISA, Hyxknmaercs B HEKOTOpOH
KOPPEKTUPOBKE /MU KOMMEHTAPHSIX, YYUTHIBAIOIIUX BO3PACTHBIE OCOOCHHOCTH, UHTEPECHI U
YKU3HEHHBIN ONBIT yyamuxcs 5-6 u 7-9 kiaccos.

5-6 kiaccnl

31ech AaKTyallbHbIE KOHTEKCTBI, K KOTOPBIM OTHOCHTCSl OIMCBIBA€Mas B 3aJaHUU
CUTyalusi, MOTYT B MEHBIIEH CTENEHU OTpakaTb NPArMaTUYECKHl CMBICI €CTECTBEHHO-
HAYYHOTO 3HAHMsI, 3aTO OOJIBIIE YUUTHIBATH €T0 MUPOBO33PEHUECKOE MTO3HABATEIHHOE 3HAUCHHE.

Taxkum oGpazom, miist 5-6 Ki1accoB 1eaecoo0pa3HO BBECTH KOHTEKCT, KOTOPBIH MOXXHO YCJIOBHO
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Ha3BaTh «HayyHas JI0O003HATENBHOCTHY. BMmecte ¢ Tem Takas mpobiiemMaTuka, Kak 370pOBbE,
OKpY’Kalolllasi Cpejia, OMacHOCTU U PUCKH, HAyKa M TEXHOJIOTMH, COXPAHSIOT CBOE 3HAUCHUE U
JUTs1 JAHHOTO BO3pacTa.

Kak yxe roBopusioch, KOHTEKCT 3aJaHHsl MOXET AU(PPepeHIupoBaThCi IO TPEM
YPOBHSIM: JTUYHOMY, MECTHOMY U rio0anbHOMy. B 3amanusx PISA-2018 cooTHomeHue Mexmay
TUMHU YPOBHSMHU ObUIO ciefytomiee: rinodanbHbiil — 30 %, mecthblil — 60 %, muunenii — 10 %.
OueBuHO, YTO JJIs1 5-6 KJIACCOB J0JI 33JlaHUi C JTMYHBIM KOHTEKCTOM JIOJKHA CYILIECTBEHHO
YBEJIMYUTBCA U COCTaBIATH OKoJIo 50 %. D10, Hampumep, CIOKEThl C KaTaHWEM Ha CHEXHOU
ropKe, 00yCTPOMCTBOM JIOMAIIHETO aKBapyuyMa, SKCIMEPUMEHTAMU C COOCTBEHHOH COOaKoM IO
BBISICHEHHIO TOTO, Pa3JINYaeT JIM OHA HEKOTOPHIE YKCIa U I[BETA.

7-9 kiaccbl

Jis ydamuxcst 7 Kiacca TakKe aKTyalleH KOHTEKCT «HaydHasl JIF0O003HATeIbHOCTHY,
MHAuY€ TOBOps, HE BCE 3aJaHusd JOJDKHBI 3aTparuBaTh MPOOJEeMbl 370POBbsS, PECYPCOB,
OKpyXaromie cpeapl U puckoB. OAHAKO J0JIA 3aJaHUM, CBA3aHHBIX C MParMaTHYE€CKUMH
KOHTEKCTaMHU MOXKET YBEJIUUUTHCS IO CPABHEHUIO C 5-6 KaccaMu.

Jlons 3amaHuii C MECTHBIM M TJIOOQIBHBIM KOHTEKCTAMHU BO3PACTAeT, HO JIMYHBINA
KOHTEKCT Bce ke OosmbIne mpesncrasieH, yeM B PISA, u cocrtaBnser oxomno 40 %. 3aecwy »To0,
HalpUMep, CIOKETbI, CBSI3aHHBIE CO CBOMCTBAMM CIIOPTUBHBIX MsU€l WJIM KaTaHUEM Ha
caMoKare.

dopMmar 3a1aHul

B menmom B 3amaHmsax mis 5-9 KIIacCOB MOXKET HMCIOJIB30BAThCS TPAIUIMOHHBIN HAOOP
dbopmaroB, KOTOpHIE BO MHOTOM moBTOpsieT ¢opmarel PISA (cMm. tabmumy 2 Hmke), 3a
UCKITIOYCHHEM TaK Ha3bIBAEMbIX MHTEPAKTUBHBIX 3aJJaHH, pa3padoTKa KOTOPBIX TpeOyeT oueHb
CEPbE3HOT0 TEXHOJIOTHIECKOT0 00eCIeYeHHUS.

Taoauna 2. ®opmarel 3alaHuil, HCNIOJIb3yeMble 1M (popmupoBanuss EHI'

. Pa3paborannblie 3a1anus
®opmar 3a1aHui PISA-2018 5.6 aaccor | 7-9 Kaaccht
C BBIOOPOM OTHOTO 30 % 459, 40 %
IMMPaBUJIBHOTI'O OTBCTA
C BBIOOPOM HECKOJIBKHX 40 % 20 % 20 %
IMPaBUJIBHBIX OTBCTOB
C pa3BepHYTHIM OTBETOM 27 % 35 % 40 %
WHTepakTUBHBIE 3aJaHUS 3%
Utoro 100 % 100 % 100 %

OnHako TMpPOIEHTHOE COOTHOIIeHHe ¢opmaToB oTindaercs. IlockonbKy 3amaHus
ucnone3ytorcss ans GopmupoBanuss EHI, To u camu 3amaHusi AOKHBI JIEMOHCTPUPOBATH

obpasnpl, 3h(exkTHBHO (OpPMHUpPYIOMIUE BHABI ACATEIHBHOCTH, KOTOPbIE COOTBETCTBYIOT
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komnereHuussM EHI. Dto, B 4acTHOCTH, O3Ha4yaer, 4YTo Cpeay 3aJaHUN JOJKHO YBEIUYUTHCS
KOJIMYECTBO 3aJaHuii, TpeOymmux pa3BepHyTOro orBera (cMm. Tabnmmy 2). Takue 3amanus
MPEIONIarafoT IMOCTPOCHUE PACCYXIEHUH, KOTOphle Ha YpPOKE MOTYT HMETh (GopMy Kak
MUCBbMEHHOTO, TaK M YCTHOTO 8blCKa3blgaHus. Ha Takux pacCyXACHMSX JOKHBI CTPOUTHCS
00BsICHEHUS ABJICHUH, IUIAHUPOBAHKE WM BBISIBIICHUE 3a/1a4 UCCIIEOBaHUs, apryMEeHTalus pu
UHTEpIpeTaluu JaHHbIX. KpoMe TOro, Takue BBICKA3bIBAHUS CTAHOBSTCS MPEAMETOM
00CYXXJIeHUSI U YTOUYHEHUW CO CTOPOHBI TOBAPHIIEH M YYHUTENs, TEM CaMbIM CIOCOOCTBYS HE
TOJIBKO JTy4IlIEMYy IIOHUMaHUIO MTPOOJIEMBI, HO U (POPMHUPOBAHUIO PEUEBBIX YMEHUH.
Ieau ucnoib30BaHusl 3a1aHUI

Ucnons3ys 3amanust mo EHI™ B yueGHOM mporiecce, Halo oTiaBath cebe OTYET, ¢ KaKOH
HeNbl0  3TO Jenaercsa. HawuOomee SBHO BBITIIAOUT CIEAYIOIIEe MPOTHBOIOCTABICHUE:
UCTIONIB3YETCS W 3aJ]laHue C JUAarHOCTUYECKOW MeNbio (BKIFOUYash OOBIYHBIA KOHTPOIB) WM B
OCHOBHOM C IeNIbI0 (pOpMHUPOBaHUSI COOTBETCTBYIOIIMWM yMeHHH. B 3aBucMMocTH OT BBIOOpaA
nenau OymyT pasnmuyaThes Kak (GopMbl pabOTHI ¢ 3aJaHUSMH, TaK W CIIOCOOBI OIICHUBAHUS
pe3yJIbTaToB ydamuxcs [6].

B cnydae nuarHOCTHKHM OlLIEHHWBAeTCs CHOPMHPOBAHHOCTh TE€X WM HWHBIX 3HAHUU H
ymenuit. [Ipu 3TOM KOHTpOJIb KaK pa3HOBUAHOCTH JTUATHOCTHKU HAMpaBjieH Ha MPOBEPKY TeX
3HaHUW M YMEHUH, KOTOPbIE OMPEIENICHbl KaK IJIaHUpyeMble pe3yibTaThl 00YYeHHs] B paMKax
yueOHoi mporpammbl. Jlpyras pa3HOBHUIHOCTh TUATHOCTHUKM MOXKET OBITH HANpaBiIeHA Ha
BBISIBJICHHE M TAaKUX XapaKTEPUCTHUK, KOTOPHIE HE 00s3aTENbHO IIAHUPOBAIKUCH KaK PE3yIbTaTh
o0ydenusi. Hampumep, TecTsl MexayHapoaHoro wucciemoBanus TIMSS oOHapyxuBawT y
POCCHUICKHMX BBIMTYCKHUKOB HAaYaJIbHOW IIKOJIBI HAJWYME MHOTHX 3HAHWK W YMEHHUHA B 0OJaCTH
€CTECTBO3HAHMS, HE MPEAYCMOTPEHHBIX UMEIOIIUMUCS MporpaMMaMu Ipeamera «OKpyxKaromuii
mup» [3]. JmarHoctudeckuii (opmMaT MpennoyaraeT CaMOCTOSTEIbHOE HHIUBUAYaIbHOE
BBITIOJTHEHHE 3aJaHUI ydaluMucs. 3aJaHusi MOTYT BXOJHUTh B COCTaB KaKOW-TO KOHTPOJIbHOM
paboThl WM TUAarHOCTUYECKOIO TECTa, a BHIMOJIHEHHUE 3a/laHUi OLIEHWBAETCS B COOTBETCTBUU C
HEKOTOPBIMU KPUTECPUSIMH.

Yro xacaercsi pOpMHUPYIONIEH 1IETH HCIIONB30BaHUS 3a/IaHH, TO B 3TOM CIIydae CIIoCOObI
BKJIFOUCHUS MX B Y4eOHBIN mporiecc Oosee pazHooOpasHbl. Eciu roBoputh 00 ypoke Kak o Mmoka
ere OCHOBHOM BHJI€ YUCOHBIX 3aHATHM, TO padoTa ¢ 3amanusmu o EHI™ MmokeT mpoBoauThCs Ha
YpOKax pa3IMyHBIX TUIIOB, a TAKXKE B Pa3HBIX (azax ypoka. ITO MOXKET MPOUCXOIUTH B ¢aze
BBEJICHUS HOBOTO MaTepuala, (hase 3aKkperieHHss U3y4eHHOro Marepuana (Mbl Obl MpeArouIn
Ha3BaHWE «AKTyaIM3allds TMOJIYYEHHBIX 3HaHUN»), ¢daze (WM Jaxe IeIOM  YpPOKE)
dbopmupoBanus U OTpabOTKH ymeHui. Ho HEkoTophie 3agaHus MOTYT HAaWTH CBOE MECTO M B

pamMkax Takodl (GopmBl yueOHOro mporecca, KaK €CTECTBEHHO-HAy4YHBIH MPAaKTUKYM,
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MPEACTABISIIONIUNA COOOM CaMOCTOATENbHBIA MOJYJb, KOTOPBIM MPEANoJaraeT BBITOJHECHHUE
CUCTCMbBI 3aJla4 C IMPCUMYLICCTBCHHO MCKIPCIMCTHBIM COACPIKAHUCM. IL]IH BKJIIOYUCHUA B
IporpaMMy TaKOTO MPaKTUKyMa MOTYT OCOOCHHO MOJOWTH T€ W3 pa3pabOTaHHBIX 3aJaHHi 10
EHI', xoTophie UMEIOT SKCHEPUMEHTAIBHYIO COCTaBIISIONIY0. HO €ciii B TEKCTOBBIX 3a/IaHUSX,
MOJATOTOBJICHHBIX JJII MOHMTOPHMHIA, SKCIIEPUMEHT, HCCIIEOBAHUE MPEICTABICHbl B BHJE
OnucaHusd, TO B CJIy4ac UCIIOJIb30BaHUSA 3aI[aHI/II>'I B CCTCCTBCHHO-HAYYHOM IIPAKTUKYMC 110 3TOMY
OIMCAHUIO MOYKHO OCYILECTBIIATH YK€ PEAIbHBIN KUBOU HKCIICPUMEHT.

PexoMenganuu mo MCHoiib30BaHUIO B y4eOHOM Ipoliecce KOHKPETHBIX 3afaHuil OyayT

PaccMOTpPEHBI B CIEAYIOMIUX pa3ienax.

Paznen 2. Ucnosb30BaHue OTKPHITOro 0aHKA 3aaHuii HA nuppoBoi miardopme no
€CTECTBEHHO-HAYYHOI IPaMOTHOCTH AJs1 (GOPMHUPOBAHUS MHAUBHAYAJIBHBIX TPACKTOPHI
o0yJaromuxcs

Pasmemienne Oanka 3amanuii Ha mudposoi mnargopme PII mpemocTaBnseT HOBBbIE
BO3MOXKHOCTH JUTsi (POPMUPOBAHUS MHAUBHIYATLHBIX 00pa30BaTEIbHBIX TPACKTOPHI ydaIIuxcs,
B TOM YMWCII€ JJI1 TOBBIIICHHUS YPOBHS HUX €CTECTBEHHO-HAaydyHOM rpamMoTHocTH. IIpomecc
(bopMUPOBaHUS UHIMBUYaTbHOW TPACKTOPUU MOXKET MMPOUCXOIUTh KaK MPU aKTUBHOM Y4aCTUU
YUUTENsl, TaK OCYILECTBIATHCA CAMOCTOATENBHO yueHUKOM. [Ipum 3TOM mapamerpsl 3TOro
mpoliiecca MOTYT BKJIIOYATh: 1) ABMKEHHE OT MPOCTOTO K CIOXKHOMY; 2) OCBOEHUE TE€X WJIU UHBIX
coJlep)KaTeNbHbIX oOnacTel ((pu3nyecKue CUCTEMbI, CHUCTEMbI JKHUBBIX OPraHW3MOB, HayKH O
3emiie); 3) aKIIeHTHPOBaHWE BHUMAaHHS Ha omnpeneiaeHHbIX kKomrereHuusx EHI (B 3aBucumoctun
OT MHTEPECOB YYALIErocs WM MEHEE YCIEHIHOIO OCBOEHUS KaKON-TO M3 KoMIleTeHuul); 4)
OCBOEHHUE HOBOI'O IIPEIMETHOTO COAECPKAHUSI B YPOUHOM MJIM BHEYPOUHOM PEKUME.

@parMeHT HWHAMBUAYATBHONW TPACKTOPUU MOXKET PEAIM30BBIBATHCSA JIaXE€ B PAMKAX
OJIHOTO ypOKa Ha Marepuajge OJHOIO0 M TOr0 KOMIUIEKCHOTO 33JlaHHs, €CIU OJHO JaeT
BO3MOXXHOCTb JAJI1 Pa3HBIX PEKHUMOB €r0 BBINOJIHEHHsS. PaccMOTpUM Takyl0 BO3MOXHOCTb Ha
prUMepe KOMIUIEKCHOTO 3a1aHus «l 1006ambHOe NOTEIIEHHE», KOTOPOE B TEUEHUE OJJHOTO ypOKa
B 8-9 Kijaccax MOXET BBINIOJHATBCA KaK B TEKCTOBOM BHJIE, TAK M B BHJE PEATBHOIO
AKCTIEPUMEHTAIBHOTO MCCIIEIOBaHMs, KaK B paMkax Tojbko EHI', Tak u B cmemannoM ¢opmare

EHI" + xpeaTuBHOE MBILLIIICHUE.

IIpumep: UHTErprpoBaHHbIii YPOK HA OCHOBE KOMILIEKCHOT0 3aganus «I'1o6aabHoe
NnoTenJjieHue» ¢ BO3MOKHOCTHIO BbiOopa TpaekTopuiit EHI™ nim KpeatnuBHoe Mblnuienue,

TEKCTOBBIA WJIH IKCIIEPUMEHTAJBHbINH ()OPMAT BHINOJHEHHUS 3a]aHUI
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B 8 wim 9 xmacce MokeT OBITh TPOBEACH MHTETPUPOBAHHBIA YPOK (yueOHOE 3aHATHE) C
UCIIOJIb30BAaHUEM KOMIUIEKCHOTO 3anaHus «lmobanmpHoe mnorteruieHuey. CojaepkaHue 3TOro
3a/laHus CBS3aHO C MIUPOKO oOcykaaemoit B obmiectBe 1 CMU npoGiaemoit n3MeHeHus KiuMaTa.
YPOoK MOXKET IPOBOAUTHCS COBMECTHO YUUTENAMU reorpaduu U GU3MKH, TOCKOJIbKY OTAEIbHBIC
3aJjaHusl, BXOJAIIME B COCTaB KOMILUIEKCHOTO 3a/iaHus «[ o0aibHOE MOTEIUIEHHE», B OCHOBHOM,
ONHUPAIOTCA Ha MaTepuall 3TUX Y4eOHBIX mpeameToB. OJHAKO YpOK MOKET OBITh HMpPOBENEH U
YUUTENEM KaKOr0-TO OJJHOTO U3 MPEIMETOB.

Bo3smoxHBl 1Ba BapuaHTa MpoBeneHUs ypoka. B mepBoM BapuaHTe KOMILJIEKCHOE
3aganue «l7o0anbHOE TMOTEIUIEHHE» IOJHOCTBhIO (T.€. BKJIIOYas BCE BXOMSIIME B HETO
OTJIebHBIC 3aJ]aHMs) OTHOCUTCS K HalpaBJICHUIO «ECTeCTBEHHO-Hay4yHas rpamoTHocTh» (EHI).
Bo BTOpoM BapuaHTe 4acThb OTAENbHBIX 3amaHuil coxpanser ¢opmar EHI', a npyras uactsb
3aJaHlii MOKET ObITh TpaHchopMupoBaHa B popmaT «kpeatuBHoe MbluieHue» (KM). B atom
cllydae 1eJib ypoKa UMeeT KOMOMHUPOBAHHBIN XapakTep: GOpMUPOBAHUE KOMIIETEHTHOCTEN Kak
EHI', tak u KM. IlapannensHo ¢ 3TUM B 000MX BapHaHTaX I€Jb YPOKa COCTOUT B OCBOCHUHU
YUYAIIUMUCS aKTyaJbHOT'O MEXIUCIHUILUTUHAPHOTO COJEP)KaHMs, CBSI3aHHOTO C IJI00ATbHBIMH
npobiaemMamu.

VYcraHoBka yuuTeled MpU MNPOBEAEHHE 3TOr0 YpOKa COCTOUT B MPEAOCTaBICHHUH
yyaluuMcsT MakCUMyMa BO3MOXHOCTEH MJii aKTHMBHOW CaMOCTOSITENIbHON NeATeIbHOCTH B
nporiecce  BBIMOJIHEHUS — OTACIBHBIX — 33JaHWM,  BKIIOYas  KOMMYHHKaTHBHYIO U
UCCIIEIOBATENbCKYIO0  JAESITENbHOCTh.  MaTepuan  KOMIUIEKCHOTO — 3aJaHusi  IO3BOJISET
OpraHU30BaTh KOMMYHHMKATHUBHYIO JAESITEIbHOCTh B Cllydyae TpYNIOBOro (WM TapHOTO)
BBIMIOJTHEHUSI HEKOTOPBIX 3aJaHUM U HCCIENOBATEeNIbCKYIO JIEATENbHOCTh MPHU  YCIOBUU
nepeBeieHus 3aaHuil 2 1 5 B popMaT peaibHOro SKCIEPUMEHTA.

Jlanee mnpuBeneHO KOMIUIEKCHOE 3anaHue «[JobanpHOE MOTeIsIeHHe», TAe KaXIoe
otnenbHoe 3amanue (B ¢opmare EHI' wim KM) compoBokmaercs KpaTKHM METOAMYECKUM

KOMMCHTapUCM.
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I'no6anbHOe NoTenJieHne
3ananue 1. @opmam EHI'

Bocnonvsytimece mexcmom «l nobanvroe
nomenienuey», pACnoNI0NCeHHbIM CNPAsdA.
Jlna omeema na gonpoc ommemovme
HYJICHBII 6APUAHT OMEEMA.

Yto npou3oHAET, ecnum  coaepkaHue
MapHUKOBEIX  Ta3oB B aTtMocdepe
YBEITUIHATCS?

Ommembme 00UH GepHbllL BAPUAHM
omeema.

O Armocdepa Gyzer mormomars GombIre
MH(]paKpacHOTO H3TYUCHHS U U3ITy4aTh
ero 0OpaTHO K 3eMHOU ITOBEPXHOCTH.

O Bonbie HHpPAKPACHOTO H3TyUCHHS
OyZeT yXOoIuTh OT IOBEPXHOCTH 3eMITH B
KOCMOC.

O Armocdepa 6yer npomyckars
00JIBIIIe COTHEYHON YHEPTUN K 3€MHOM
MTOBEPXHOCTH.

O Huuero He H3MEHHTCS, TIOTOMY UTO
Ba)KHO CaMO TPHCYTCTBHE MTAPHUKOBBIX
ra3oB B aTMocdepe, a He UX COoJlepKaHHe.

Ilpumeuanue: napHUKOBBIE Ta3bl — 3TO
BOJIAHOM Tap, YIJIEKUCIIBIA ra3, MeTaH,
030H.

I'VIOBAJIBHOE ITIOTEIIVIEHUE

Beck mMup ¢ 0ecroKOHCTBOM TOBOPUT CETOAHSA O TNI0OAIEHOM
noteruieHnd. [TaBHOM NPUUMHON TI00ATBHOIO MOTEIICHUS
OOJNIBIIMHCTBO yYEHBIX CYMTAIOT YCHJICHHE B TIOCIICIHUE
JEeCSATUIETHs] TaK Ha3bIBAEMOro MapHHUKOBOro 3¢dexra. Cam
MMapHUKOBBIA A(PQPEKT — 3TO SBJICHUE, HEOOXOAUMOE IS
CylIeCTBOBaHUS KHM3HM Ha 3emiue. be3s Hero cpenHss
TEMIIEpaTypa Ha IIOBEPXHOCTH Hallled IUIaHeThl Oblaa ObI
npumepHo Ha 33 °C Hmxe, yem ceiivyac. Ho omacHsIM MOXkeT
ObITh M yCHWICHHE MapHUKOBOrO 3¢ @dekra, MpHUBOIAIIEe K
TIOBBINICHHUIO CPEHEH TeMIepaTypbl Ha MOBEPXHOCTH 3EMITH.

Uro Takoe mMapHUKOBBIA 3()(eKT, MOXKHO MOHATH M3 PUCYHKA
HIKe. PaccMoTpuTe €ro BHUMATENBHO U BBIIOJIHUTE 3aJJaHuUe.

ConHe4Hoe uanyyeHve

<ABUOUMBILCHSHIR .

OTPAXEHWE
OT OBJIAKOB
W Nbinuv

OTPAXEHWE
MOBEPXHOCTH

CO2
13 ABUALIMOHHOIO
WE 3EMITA TONNMBA

HbIA CNEKTP)

MeToanyeckuii KOMMEHTAPHIA:

Teker «I'mobanbHOE TMOTEIIEHHWE» MOXET OBITh MPOKOMMEHTHPOBAH YYUTEIEM H

KOPOTKO OOCYXJIEH C YydYallluMHUCA.

Bremmonnenne 3amanus 1 TpeOyeT OT  ydammxcs

ACMOHCTpalud YMCHUSA «ICIAThb U HAYYHO 000CHOBBIBATH IMPOTrHO3bI O IMMPOTCKAHUHN IHpoHeccca

HUJIN SABJICHUSA», KOTOPOC BXOIUT B COCTAB KOMIICTCHIUHN «HAYYHOC OOBSICHEHHUE SIBJICHHIN.

O,I[HaKO MTOJIOKUTEIBHBIN PE3YIbTAT BBIIIOJIHEHUA 3TOr0 3aaHUA 3aBUCUT OT TOI'O, HACKOJIBKO

BHHUMATENbHO Y4YallUMCs NpoaHAIM3UpPYIOT HMH(popmanuio Ha pucyHke. Ha HeoOxomumocThb

TAKOI'0 THIATCJIIbHOT'O aHaJIn3a YYHUTCIIb MOXKET CIICHUAJIBHO O6paTI/ITB BHUMAHHC y4alllUXCs. HpI/I

OTOM MPAKTUYCCKHU BCC HCO6XOI[I/IMBIC SHAHUA [Jid YCICIIHOI'O BBIMMOJIHCHUA 3adaHUA

CoZIeprKaTcsl B TEKCTE (BKIJIIOYAs PUCYHOK) 3aIaHHS.
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I'100aabHOE MOTENIEHHE
3ananmne 2. @opmam EHI
Bocnonvzyiimeco mexcmonm,
PAcnonodceHHvim cnpasa. Jns
omeema Ha 80NPOC OMMembme
HYJICHbILL 8APUAHM OMEEMd.

Kakas rmmoresa ckopee Bcero
Oynet MOATBEPKACHA 3TUM
SKCIEPUMEHTOM?

Ommemovme 00UH 8ePHbLIL BAPUAHM
omeema.

O Hanuune mouBsl caenaer
Temreparypy 6aHok Oojee
BBICOKO#, yeM ObLia ObI 0€3 IMOYBBI.
O Ilnénxka na OJHOH U3 OaHOK He
TIOBITMSIET HA TEMIIEpATypy OaHKH.
@) TemrmepaTypa 6aHKH, 3aKPBITOMH
TUIEHKOM, Oy/IET BBIIIE, YEM
TeMIiepatypa 0aHkKu O0e3 TUIEHKH.
@) TemrmepaTypa 6aHKH, 3aKPBITOMH
TUIEHKOM, OyIET HIKE, YeM
TeMIiepatypa 0aHku O0e3 TUIEHKH.

[NapaukoBbIi 3QdeKT mosydnsn cBoE Ha3BaHHE MOTOMY, YTO
9TO SBJICHWE HAONIOAeTCs] B MAapHHUKAX WM TEIUTHIaX, MOKPBITHIX
CTEKJIOM WM IUIACTUKOBOM IUIeHKOH. [l MopenupoBaHUs
MAapHUKOBOTO d3((deKTa MOXKHO UCHOIB30BATh AIKCIECPUMEHT,
MOKa3aHHBIN HIDKE Ha PHUCYHKaX.

Bepytcs nBe OMHAKOBBIX OaHKH, B HIDKHEH YacTH KOTOPBIX
HACBINIaH cjIoW 1mouBbl. OmHY W3 OaHOK TEPMETHUYHO 3aKPHIBAOT
MPO3payHOM TUIACTUKOBON TUIEHKOW, JAPYTYIO OCTaBJISIOT OTKPBITOM
(puc. 1). 3ateM o0c OaHKHM CTaBAT Ha JIEPEBSIHHYIO WM OCTOHHYIO
MMOBEPXHOCTH IO/ COJIHEYHEIE JTy4dH (puC. 2).

Puc. 1

MeToanyecknii KOMMEHTApUIi:

3amanue 2 Ipyu HATMYUHA COOTBETCTBYIOIINX BO3MOXKHOCTEH 11€71ecO00pa3Ho MepEeBECTH B

peanbHBIN SKCIepUMEHTANbHBIN Gopmart. IIpu 3TOM BO3MOXKHBI JBa IYTH BBITOJTHEHUS 3a1aHUS:

1) BHAYAJIC BBIMIOJJHACTCA €0 TCKCTOBAA 4YaCTh, 3aTCM YUAIUMCA MPEAIaracTcda CIlJIaHUPOBATH

SKCTIEPUMEHT ¢ OaHkKamMu (pe3ynbTaT MOXXHO HaOJIOJaTh B KOHIIE YypoKa) WM 2) BHayaie

ydqamuMmces CaMUM IpeiIaracTcsa CIJIaHMpOBaTh U MPOBECTU SKCIICPUMEHT C 6aHKaMI/I, a 3aT€M B

KauCCTBC BBIBOJA IO €T0 PE3yJibTaTaM BBIIIOJIHUTL TCKCTOBOC 3aJaHHC C BBIGOpOM oTBera. B

9TOM, BTOPOM CJIydac MOXHO IMOMCHATH NMOPANOK OTACIBbHBIX Bal[aHI/Iﬁ B paMKax KOMIIJICKCHOI'O

3aJaHus U CAEIATh OTO 3aJaHUE MOCIEIHNM.

910 3aganue oTtHOocATCS K kommnereHnnu EHIT «moHnManne 0ocOOEHHOCTEN €CTECTBEHHO-

HAay4YHOI'0 HCCIICOAOBAHUMA). 3a,Z[aHI/Ie HaIpaBJICHO Ha AaKTyaJIu3allui0 YMCHHUA «BBIABUI'ATH

OOBSICHUTENbHBIE TUIIOTE3bI U MIPeIaraTh COCOObl X IPOBEPKMY.
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I'106a7bHOE MOTENIeHHE [MapaukoBbIil 3¢ (dexT momydnn cBo¢ Ha3BaHHE
3ananue 2. @opmam KM MOTOMY, YTO 3TO SBJIECHHE HAOJIO#aeTcss B MapHHUKaX

WM TEIUIMLAX, MOKPBITBIX CTEKJIOM WM IUIACTHKOBON
[Ipennoxute 3KCIEPUMEHT, C TOMOIIBIO TUICHKO.

KOTOPOTO MOXKHO OBLTO OBI MOJIETHPOBATE U
00HApYXUTh TAPHUKOBLIH 3P PeKT.

Bamr skciepuMeHT J0MKeH OBITh TOCTATOYHO
JIETKO OCYIIECTBUM B JIOMAIITHUX YCIIOBUSIX WA

B KJ1acce.

[Ipennoxute HECKOIBKO (HE MeHee 3)
BapUAHTORB MPOBEJCHUS TAKOTO SKCIICPUMEHTA.

OxcrniepuMenT 1:

OKCIEPUMEHT 2:

OKCHepuMeHT 3:

MeToanyecknii KOMMeEHTApPUIi:

B ¢opmare KM 3amanue 2 MokeT OBITh BBITIOJIHEHO KaK B TEKCTOBOM BHJIEC (OMHUCAHUE,
PHUCYHOK, cXeMa), TaK U B (popMe peabHOTO IKCTICPUMEHTA.

Ecnu 3amanme BBIIONHSETCS B TEKCTOBOM BHJE, TO Yydaluecs 0e3 Kakux-am0o
“MOJICKa30K’’ MpejIararoT CBOM HJICH SKCIIEPUMEHTA.

Ecnu 3amanue BBINOTHSETCS B BUIE PEATbHOTO 3KCIEPUMEHTA, TO B KaueCTBE HESBHBIX
MOJICKAa30K MOTYT BBICTYyNaTh KaKHUE-TO MPEAMETHI, pa3MEIlCHHbIC, HAlpUMep, Ha OTACIIbHO
CTOSIIEM CTOJie: OaHKH, TIIEHKA, HEeOOMbIINE CTEKJa, MOMHAITUIICHOBBIE CTAKAaHYMUKH, JIOTOK C
TPYHTOM, TEPMOMETP U T.[I.

[Ipu TexcTOBOM BBINOJIHEHUH 33/1aHUA B Kilacce HanboJjiee ylauHble UIeH SKCIIEpUMEHTa
OTOMpArOTCs B pe3yibTaTe aHamu3a u o0cyxaenus. Ho 3aTemM peanbHbBIN SKCIEPUMEHT BCE PAaBHO
MIpEJIaraeTcs BBIMOJIHUTD, HAIPUMED, 10Ma.

B ¢popmare KM npu BeImoaHEeHNHN 3a1aHus 2 11e7IeC000pa3Ho coueTaTh HWHAUBUIYATbHYIO

Y TPYNIOBYIO PabOTy ydammxcsl.
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I'n1o6anbHOe NoTenIeHue
3ananue 3. @opmam EHI’

Bocnonvzyiimeco mexcmonm,
PACNON0CEHHbIM cnpasa. [[ist omeema Ha
60NPOC OMMeEmMbMe HYICHbII GAPUAHN
omeema, a 3amem 3anuniume 00vsCHeHUe K
Hemy.

OCHOBBIBasICh Ha JIJAHHBIX, IPUBEIEHHBIX HA
rpagukax, BblOepuTe, Kakod W3 ABYX
(dakTopoB nydmie OOBSICHAET TPUYUHBI
rn00adbHOTO  TOTEIUICHWS, a  3aTeM
0OBSICHUTE CBOW OTBET.

O Vsennuenne BriGpocos CO; B
atMocdepy.

O Msmenenue coHEIHON AKTHBHOCTH.

CymecTBoBaHme TJ100aIBFHOTO MOTETUICHUS
MOJTBEPKIACTCA NAaHHBIMA 00 W3MEHEHHWH CPEIHErOJ0BOU
Temreparypsl Ha 3emie 3a mocieanue 6osnee dyem 130 mer
(cwm. puc. 3).
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CTOpOHHHMKHM TAapHUKOBOTO J(deKTa Kak TJIaBHOU
MPUYUHBI  TTIO0AIBHOTO TOTCIUICHUS OOBSICHAIOT POCT
CPEIHETOI0OBOM TEMIIEpaTyphl YBEIWYCHHEM COJAEPIKaHUs
VIJIEKHCIOro Ta3a B arMocdepe 3emid. YBeITUUCHHE
BbIOpocoB CO, B armocdepy, CBSI3aHHOE C YEIOBEUECKOU
JeSITeIbHOCTHIO, IOKa3aHo Ha puc. 4.

400 KoHueHTpauus CO: B atMochepe
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Puc. 4

Ho ectb u apyroe mHeHue: rinobanbHOE MOTEIUICHUE
CBsi3aHO ¢ u3MeHeHueM akTtuBHoctu Comnma. Ha puc. 5
MOKa3aHO, Kak MeEHSIeTCs CO BpPEMEHEM  OJHeprus,
MOCTYTAIOINAsT HAa TIOBEPXHOCTh 3€MJIM B BHJIE COJIHEYHOTO
W3ITyYCHUSI.

5-9 knaccel

ECI’I’IeCWlGeHHO—Hay’-{Ha}Z cpamonmHocnms

25 cp. u3 143




METOANYECKHUE PEKOMEHIAIINUUN no ¢gopMUpPOBaHNIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTHU

JHepras coIHeYHOro H3IyYeHHS, HOCTYNAKIIas Ha
1367 moBepXHOCTE 3emum (B'n’:\l:)

1366.5
1366 4
12365.5 4

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1590 2000 2010
lopwl
Puc. 5

MeToanyecknii KOMMEHTApUIi:

3ajaHue HampaBlieHO Ha (OPMHUPOBAHUE YMEHHUS «aHAIU3UPOBATh, MHTEPIPETUPOBATH

JaHHBIC U ACJIATh COOTBCTCTBYIOIIMWC BBIBOILI». 9T0 YMCHHUEC OTHOCHUTCI K KOMIICTCHIHUU EHI

«UHTCpIIPpETAlNA JAaHHBIX U UCIIOJB30BAHUC HAYYHBIX JOKA3aTCIILCTB JIA ITOJYUCHUA BHIBOLOBY.

VYyamuMmcss npu BBIMOJIHEHUU 33/JaHUS MPEJICTOUT CPaBHUTH TpH rpaduka, MpUBEIECHHBIE Ha

PUCYHKaxX U 1aTh 000OCHOBAaHHBII OTBET Ha BOIIPOC 3aaHMUsI.

910 3aJaHUC MOKHO BBIINIOJIHATH W B Iapax, NpCAOCTABUB BO3MOKHOCTH Yy4YalllUMCH

00OCHOBBIBATh CBOI BBIBOJI APYT IEPE]] APYTOM.

MOKHO TaKxke OGCYI[I/ITB BBIIIOJIHCHHUEC 3TOI'0 3aJJaHHUA BCEM KJIaCCOM. HpI/I 9TOM Y4YHUTCJIb

JOJKeH oOpallaTh BHUMAaHHME Yy4YalllUXCsS HE TOJIbKO Ha BEpPHBIM BHIOOp OTBETa, HO (Jaxke

0oJIbIIIe) HA TOYHOCTHh M ApT'YMEHTHPOBAHHOCTh 00OCHOBAHUS.
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METOANYECKHUE PEKOMEHIAIINUUN no ¢gopMUpPOBaHNIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTHU

I'nodanbHOe MOTENJIEHUE CymecTBoBaHMe r106aTBFHOTO TTOTETUICHUS
3ananue 3. @opmam KM NOATBEP)KIACTCS JaHHBIMH 00 M3MEHEHHH CPEIHEr0l0BON
Temreparypsl Ha 3emie 3a mocieanue 6oinee dem 130 mjer
CTOpOHHHKH MApHUKOBOTO 3¢ deKTa KaKk (cm. puc. 3).

IJIABHOW MPUYUHBI T100ATBHOTO
NOTETICHUS OOBSICHAIOT POCT
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T'unoresa 2:

MeToanyeckuii KOMMEHTAPHIA:

B ¢opmare KM B 3amanuu 3 yyarniumcst Hy>KHO BBIIBUHYTh HE MeHee ABYX rumnotes. [Ipu
3TOM KpUTEpUEM JajbHeHIIero oroopa u 10pabOTKH TMIIOTE3 SBJISETCS peajbHasi BO3MOXHOCTh
MPOBEPKHU KaKI0i U3 HUX. VlHAa4ue roBOps, HYXKHO OMPEIEIUTh, KAaKyI0 HHPOPMAITUIO HY>KHO IS
ATOTO 3anpocuTh. Hanmpumep, eciu BBIABUTaeTCs TUIIOTE3a O BO3POCHIEN COTHEYHON aKTUBHOCTH
KaK MPUYMHE IN100aTbHOrO MOTEIJICHHS, TO YJalllhecss MOT'YT Ha3BaTh B KaueCTBE HEOOXOAUMOMN
uH(popMalMu JaHHble 00 M3MEHEHHM COJHEYHOM aKTUBHOCTH B TEUEHHE KaKOro-TO Mepuoja
BpeMeHU. Eciii BBIIBUTAETCS] TUIIOTE3a O PETYISPHBIX IUKJIAX MOTEIUICHUS U MOXOJOJaHUU B
UCTOPUU 3€MJIM, TO Yy4Yalldecs MOTYT Ha3BaTh B KAueCTBE HYXHOW HHQPOpPMAIUU JaHHBIC O

YCPCAOBAHNH JIECAHUKOBBIX IICPUOJO0B U IICPUOJ0B r7100a7ILHOTO MOTEIJICHHS.
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

I'no6anbHOe MOTENJIEHHE
3ananne 4. ®opmam EHI

BOC‘nO]ZbS’ylZmer meKcmom, pacnojlOHCEHHbIM
cnpaesa. ,ZZ]Z}Z omeema Ha 60npoc ommemovbme
HnyCHbllZ eapuaHnm omeema.

[ToueMy B 3THX CTaThsIX HE T'OBOPUTCS O TOM, Ha
CKOJIBKO TIOJHMMETCS YPOBEHb MHPOBOTO OKe€aHa,
ecim  pacrator  Jababl  CeBepHoro JlemoBuroro
okeaHa?

Ommemovme 00UH 8epHblll APUAHM OMEEMA.

@) I[TotoMy uTO B pe3ynbTare 3TOrO YpPOBCHB
OKeaHa MOJHUMETCS 0YCHb HE3HAYUTEILHO.

@) I[TotoMy uTO B pe3yabTare 3TOr0 YpPOBEHb
OKeaHa BOOOIIe He H3MEHUTCS.

@) I[TotoMy 4TO cenaTh Takue pacdeThl OUYCHBb
TPYAHO.

@) [lotomy d4ro TII00anbHOE TOTEIUICHUE HE

MpUBEAET K TasHUIO JIbI0B CeBepHOTO JlemoBUTOTO
OKeaHa.

OmHuM W3 TMOCJIENCTBHM  IJIOOAJIBHOTO
NOTCIUICHUS  SABJIACTCS TOBBIIIICHHUE YPOBHSI
MHPOBOTO OKEaHa B PE3yJNbTaTe TasHUS JICAHUKOB.
Bo MHOTHX Hay4YHBIX CTaThsIX MPUBOAATCA PACUETHI,
MOKAa3bIBAIOIINE, HA CKOJBKO METPOB IMOAHUMETCS
YPOBEHb  MHPOBOTO  OKE€aHa, €eClId  pacTaroT
MaTepPUKOBEIE JIETHUKHA AHTapKTHKH 1701071
I'pennanauu. Ho B 3TUX cTaThsix HE TOBOPUTCS O
TOM, Ha CKOJIbKO MIOJIHUMETCS YPOBEHb OKEaHa, €Clu
pacTaroT BCE JIBJBI, IDIABAIOIIAE Ha TTOBEPXHOCTH
Cesepnoro JlenoBuToro okeana.

MeToanyecknii KOMMEHTApUIi:

3amanme oTHOocUTCcT K Kkommerennmu EHI

«HAy4YHOC 00BsACHEHHME SBJICHHUH» U

npeanojgaract NMpuMCEHCHUC COOTBECTCTBYIOIIUX CCTCCTBCHHO-HAYUYHbBIX 3HAaHUH JJIsA 00BsACHEHNS

SIBJICHHUA. I[J'I}I BBITIOJTHCHUS 3aJaHU YHalllUMCS HGOGXOZ[I/IMO BCIIOMHUTH O (bH3I/I‘IeCKI/IX 3aKOHax

I1aBaHuA TCJI U COOTHECTH 3HAHUC (1)I/ISI/I‘IGCKI/IX 3aKOHOB C pC€aJIbHBIM IMPHUPOAHBIM SIBJICHUCM.

3amaHre MOXET OBITh MPEUIOKEHO JI CaMOCTOSITEIIBHOTO BBIMOJHEHUSI 0€3 0O0CYXICHUS

pe3yabTaTOB HA ITOM dTalle.
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

I'nob6anbHoe moTenJIeHUe
3ananue 5. @opmam EHI

3anuwume ceoti omeem Ha 80npoc.

[Ipennoxure W KpaTko OMNUIINTE SKCHEPUMEHT, C IOMOIIBIO KOTOPOTO MOXXKHO B JOMAIIHUX YCIOBHSX
CMOJIEJIMPOBaTh, U3MEHUTCS WIN HE U3MEHUTCA YPOBEHb OKEaHa, €CIM PacTaroT JibJbl, IJIaBAIOLIUE HAa €ro
MTOBEPXHOCTH.

OnummTe CBOM S3KCIIEPUMEHT.

MeToanyecknii KOMMEHTApPUIi:

3T0 331aHUE MOXKET OBITh NEPEBEICHO B pealbHBIN SKCIIEPUMEHTAIBHBIN (hopMaT U yxke
II0CJI€ €TO BBIIOJHEHUS MOKHO BEPHYTHCA K MPEIBIAYIIEMY 33JaHUI0 U «OTKPBITh» PE3yIbTaThl
€ro BBIMOJHEHHUS. 3aJaHhe OTHOCATCA K KOMIICTCHLUH «IIOHUMaHHE OCOOCHHOCTEU
€CTECTBEHHO-HAyYHOTO HCCIEAOBAHMA». YUalUMCA HEOOXOOMMO IPOJEMOHCTPHUPOBATH
NpOLEAYPHBIC 3HAHHS O TPOBEACHUH SKCIIEPUMEHTOB M YMEHHE «IIpeajaraTh WM OLICHHBAThH
Croco0 HAy4YHOTO MCCIENIOBaHMS JIAaHHOTO BOMPOCa». 3/eCh YUYUTENIO [eIecoodpa3Ho
BBICTYIIATh OT YYalMXCS MPEUIOKEHUS O MPOBEJCHUU SKCIEPUMEHTA, a 3aTeM NPEIOCTaBUTh

UM MEPHBIN MWIUHJP 151 IEMOHCTPAIIUH OIIbITA.
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

I'nob6anbHoe moTenJeHUe
3ananue 4. @opmam KM

[IpemioxkuTe W KpaTKO ONMUIIUTE SKCIIEPUMEHTHI, C
MOMOIIBI0 KOTOPBIX MOXHO B JIOMAITHUX YCIIOBHSX
CMOJICIUPOBATh, W3MEHUTCS WIH HE W3MEHUTCA
YpPOBCHb MHPOBOTO OKeaHa, €cli: a) pacTaroT
MAaTepUKOBBIE JIBABI; ©O) JIBIBI, IUIABAIOIIHE Ha
MTOBEPXHOCTH OKEaHa.

OKkcnepuMeHT 1:

DKCHEPUMEHT 2:

OmHUM U3 IOCIENCTBHM  IJ100aJBLHOIO
NOTCIUICHUS  SABJIAETCS MOBBIIIICHHUE YPOBHSI
MHPOBOTO OKEaHa B PE3yJNbTaTe TasHUS JICAHUKOB.
Bo MHOTHX Hay4YHBIX CTaThsIX MPUBOAATCA PACUETHI,
MOKAa3bIBAIOIINE, HA CKOJBKO METPOB IMOAHUMETCS
YPOBEHb  MHPOBOTO  OKE€aHa, €eClId  pacTaroT
MaTEepPUKOBEIE JIEHUKHA AHTapKTHKH 1701071
I'pennanauu. Ho B 3TUX cTaThsix HE TOBOPHUTCS O
TOM, Ha CKOJIbKO TIOJIHUMETCS YPOBEHb OKEaHa, €Clu
pacTaroT BCE JIBJBI, IDIABAIOIMIAE HAa TTOBEPXHOCTH
CesepHoro JlenoBuToro okeana.

MeToanyeckuii KOMMEHTApPHA:

Oto 3amanme B ¢dopmare KM MoxeT OBITH MpEUIOKEHO BMECTO 3amaHuii 4 u 5,

chopmynupoBanubix B popmare EHI'. [IpocTeimmmu BappaHTaMu SKCIIEPUMEHTOB MOTYT OBITh:

a) U3MEpPEHUsl ypOBHS BOJbI B MEPHOM LIMJIMHAPE NPU OMYCKAHWU B HEro KycOYKa JibJa

(MOI[GJII/IpOBaHI/IG nomnagaHus B MI/IpOBOI\/'I OKCaH OTKOJOBHICTOCSA MATCPHUKOBOI'0 JibAa WU

CTCKAaHUA B OKCAH BOJbI B PC3YJILTATC TadHUC JIG,Z[HI/IKOB) n

0) cpaBHEHUE YpPOBHS BOJBI B IIMIIMHAPE C YK€ IUIABAIOIIUM KYCOYKOM JIbJIa U YPOBHS

MOCJIE TOTO, KaK JIeJT B BOJIE pacTaeT (MOACIUPOBAHUE TASTHUSI TVIABAFOIITUX JIBIOB).

[Tpu 3TOM ydarmmmucst MOTYT OBITh IPEJIOKEHBI U IPYTUE HJIEH SKCIIEPUMEHTOB.

3a,Z[aHI/I€ TAKIKC KCJIAaTCIIbHO BLIITOJHUTL U B BUAC PCAJIBHBIX SKCIICPUMCHTOB.

Takum 00pazoM, TaHHOE KOMIUIEKCHOE 3aJjaHne (DAKTHYECKU MOXKET CTaTh COJEPIKaHHEM

YpOKa, B KOTOPOM IMPCBAIUPYCT CaAMOCTOATCIIbHAA IMO3HABATCJIbHAA ACATCIIBHOCTHL YYCHHUKA,

nNpuieM CCTb BO3MOXKHOCTH IJId pCain3alilui HCCKOJIbKUX BHUIAOB ACATCIBHOCTH. BwMmecte ¢ TeM

KOMIIJICKCHOC 3aJJaHHuC «I'mobanpHOEe MOTEIIEHHE» MOYKET HCIIOJb30BaThHCSI U JJIs1 O€HKH

ypoBast EHI' u KM yuamuxcsa. [Ipu stom 3amanus, nepeBeneHHbie B (popmat KM, moryr

paccMaTpuBaThCd MW KaK CaMOCTOSATCIBbHBIC 3aJaHHsd, HU3BATBIC U3 IIOJHOI'O KOMIUICKCHOI'O

3aJaHus «['mo0anpHOE MOTEIICHUEY.
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METOANYECKHUE PEKOMEHIAIINUUN no ¢gopMUpPOBaHNIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTHU

Paszgen 3. Meroanueckue peKOMEHIAUUM IO HCHOJb30BAHUIO PsSAa 3aJaHUHA IS
(popmMupoBaHUSI U OLIEHKH €CTEeCTBEHHO-HAYYHOH IPAMOTHOCTH y4amuxcs 5-9 kjaccos,

Pa3MelIeHHBIX B OTKPBLITOM 0aHKe 3aiaHuii Ha nupposoii miaarpopme PIIII.

IIpumep 1. S kaacc.

Meroanyeckuii KOMMEHTapUH K KOMILIEKCHOMY 32JaHUIO
«Kak BbIPaCTUTH HOBOTOJIHIOKO EJIKY»

ITpobnemHas cutyanus, paccMaTpuBaeMas B KOMIUIEKCHOM 33JaHHUU 3HAKOMa JETAM, a
pELIEHNE €€ BbI3bIBACT Y JETEW MHTEpeC. ['0TOBACH K HOBOIOJHUM Ipa3IHUKAM, Y MHOTHX JIE€Tei
BO3HUKAET BOIPOC, MO>KHO JIM CAMOMY BBIPACTUTh €JIKY?

KommekcHoe 3ajanue BKIItoYaeT 4 OTAENbHBIX 33JaHHsl, HU3KOT0, CPEIHEr0 U BBICOKOTO
YPOBHEMN CIIOKHOCTH.

3amanue 1/4 OTHOCATCS K KOMIETEHIMH «MHTEPIIPETAlUs NAaHHBIX U MCIOJIb30BaHHE
HAy4yHBIX JOKAa3aTeNbCTB MJIs IOJY4YEHMs] BBIBOJOB». B 3TOM 3agaHMM ydallUMCs HYXHO
BHUMATEJIbHO MPOYMUTATh TEKCT, M Ha OCHOBE AaHajlu3a IMpPEJICTABICHHOIO pHUCYHKA, U
UMEIIIUXCcs OMOJIOTHUECKUX 3HAHUAX 00 YCIOBUSAX MPOPACTAHUS CEMSH BbIOPATh OJIMH BEPHBIH
oTBeT. 3ajanue 1/4 mo THUIMY OTHOCUTCS K BEIOOPY OJIHOTO BEPHOT'O OTBETA.

3amanue 2/4 TaKKe OTHOCATCA K KOMIIETEHIIMM «HMHTEpPIpETanus JaHHBIX U
UCIIOJIb30BaHUE HAYUHBIX JI0KA3aTENIbCTB /7 MTOJIy4eHHs BBIBOJIOBY. B 3TOM 3aaHum ydammmcs
HYXXHO BHUMATEJIbHO MPOYUTATh TEKCT, 1 OCHOBE aHAJIN3a MPEICTABICHHBIX PUCYHKOB, a TaKXe
UMEIOIIUXCA OMOJIOTMYECKUX 3HAHUAX O Croco0ax MOJITOTOBKH CEMSIH K MOCEBY OTBETUThH Ha
BOIIPOC — C KakKOM IIEJIbI0 CEMEHA €M Iepes IMOCagKON BBIIEPKUBAIOT B YCIOBHAX XoJjonaa?
3ananue 2/4 — 3T0 3a/1aHUE C Pa3BEPHYTHIM OTBETOM.

3amanue 3/4 otHOcsATCA K kommeTeHIMU «HaydHnoe oObsicHeHue siBieHmi». st oTBeTa
Ha 3ajgaHue 3/4 ydamuMmcs HEOOXOIUMO BHUMATENBHO INPOYMTATh TEKCT M ONUPATHCS Ha
OuosornYeckre 3HaHUS O CTPOCHUH M (DYHKIMSIX KOpHA. 3amaHue 2/4 mo TUIy OTHOCHTCS K
BBIOOPY OJTHOTO BEPHOTO OTBETA.

3ananue 4/4 OTHOCUTCA K KOMIIETEHIIMH «IIPUMEHEHHUE €CTECTBEHHO-HAYYHBIX METOJIOB
uccienoBaHus». B 3ToM 3amaHum faercs MoApOOHOE ONMCAaHUE HKCIEPHUMEHTa, a TaKxke
IPUBEAEHBl WUIIOCTPAlUM TPOBEACHHOIO JSKCIEPUMEHTA M IIOJYyYEHHOTO pe3yibTara.
VYyammmMess npeasaraercss  copMynupoBaTh  MPEANOJOXKEHHE (THUIOTE3y) OMHCAHHOTO
pe3yibTaTa SKCIepUMEHTa.

KommnekcHoe 3amanue «Kak BBIPAaCTUTH HOBOTOJHIOK €IKY», HPUMEHHUTEIBHO K 5

KJIacCy, MOKET MCIIOJIb30BaThCA HA YPOKaxX OMOJIOTUH NMPH U3YYEHUHU TEM: YCIOBUS MTPOPACTAHUS
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

CEMSH U MOATOTOBKAa CEMSH K MOCEBY; KOPEHb, €ro cTpoeHue U QyHKIUU. OTAeNbHbIE 3a/1aHus
MOYKHO HCIIONIb30BaTh Ui (POPMHPOBAHUS HCCIIEAOBATENBCKUX YMEHHMH OOYYaloUMXCcs MpH

opraHusanuunu HpOGKTHO-HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.

Hitxe IMPUBOAUTCA TEKCT KOMIIJICKCHOI'O 3aaHUsA, XapaKTCPHUCTHUKU SaHaHI/Iﬁ n cucrema

OLICHUBAaHUA.
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

Komnnexcnoe 3a0anue «Kaxk svipacmump H060200H1010 eaKy» (4 3a0anus).

«Kak BbIpaCTUTH HOBOT'OJHIOK0 EJIKY»
3amanune 1 /4

IIpouumatime mexcm, pacnonodxcenHuvlil cnpasa. /s omeema Ha
80NPOC OMMembme HYN*CHbILL 8APUAHM OMEema.

Kakoe 3HaYeHHE MMEET CMBIKAHHWE YCIIYeK IIUIIEK B CHIPYIO
noroay?

Ommemvme 00UH 6epHbIl BapUaAnm omeemd.

O I‘ITO6I>I CEMCHA HE€ BbINlaalv U3 HINIIKHA.
O UYro0bl ceMeHa 0CTaBaIMCh CYXUMH.

O YT0o0ObI ceMeHa CO3pPEBaIM B TEMHOTE.

O UYro0bl ceMeHa HaXOIHIIUCh B TEILIE.

brnusunuce HOBOrOAHMe mpa3aHuku. Cama u JleHa BMECTe ¢ pOAUTENSIMU
oOcyXJanu, Kak OHU OyAyT HapsbkaTh enky. Poautenu copocuiu, 3HAIOT JIH
pebsta, e pactér HoBoromHss €nka? Cama u JleHa OTBETWIM, KOHEUHO, €IKa
pacTér B jecy. A BOT U HeT, €IKUM K HOBOIOJHUM Mpa3IHUKAM BBIPALIUBAIOT B
CHEIMAbHBIX THUTOMHUKAX. JleTn msvomps S0 N,
3aMHTEPECOBAINCh, a KaK MOKHO NE L)
BBIPACTUTh €b? A 1aBaiiTe camu
nonpoodyem BBIPACTUTH énky!
Xopouo, CKazaJld pOAUTENH, A
9TOTO HaM TOTPEOYIOTCS €JIOBbIE
muimky. EJOBBIE MIMIIKK  MOKHO
3aroTaBlIMBaTh B MEPHOJ C HOSIOPS U
10 KoHIAa (eBpaisi, MOTOMY YTO
CeMeHa B IIWIIKaX CO3pPEBaIOT
TOJIBKO K 3TOMY BPEMCHH.

CoOpaHHble IMIHIIKK HYXHO
MOJIOKUTh B TEILUIOE M  CBETIIOE
MECTO, YTOOBI OHHM PACKPBUIUCH, U
TOTJa MOXHO OyJeT JIeTKO H3BJICYb
ceMeHa. B chipyro morony 4emrydkd HIMIIKH TJIOTHO CMBIKAIOTCS, @ B CYXYIO
PacKpbIBAIOTCA.
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Kak BBIpACTHTH HOBOTOJHIOIO EJIKY
3aganue 2 / 4 Cama u JleHa y3HamW, YTO W3BJICUYCHHBIC W3 MIUIICK CEMEHAa HE HAamo
BBICAKMBATh Cpa3y. B mpupoje oHM TOTOBBI J1aBaTh BCXOJbI TOJBKO MOCIE 3UMBI.
Ilpouumatime mexcm, pacnonodxcennviti cnpasa. 3anuwume | I1o3TOMY 32 HEACHIIO 1O TMOCAJAKH CEMEHA BBIICPKUBAIOT 1—2 NIHSA B MPOXJIATHOM
€680l omeem Ha 80nNpoc. BOJE, a 3aTeM emé 2—3 AHS B XOJOAWIBHUKE BO BIAXKHOM cOcTOSHHH. M TONIbKO
MOCJIe TAaKOW MPOIEAYPHI CEMEHA BBICAKUBAIOT B TTOYBY.

C kakoil Lenpl0 ceMEeHa el Nepe] MOCAAKOW BBIACPKUBAIOT B
YCJIOBHSIX X0JI07a?

Sanuwume ceoti omeem.
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Kak BBIpACTHTH HOBOTOJHIOIO EJIKY
3aganue 3/ 4

Ilpouumarime mexcm, pacnonodicennsii cnpasa. /[nsa omeema Ha
80NPOC OMMembme HYNHCHBILL APUAHM OmEema.

[ToueMy mpu mepecagke CaKEHIbI €l HY)XKHO MEePECaKUBATh C
KOMOM 3emiu?

Ommembme 00UH 8epHblli 6aApUAHM OMEemd.

O UYro0bl HE MEHSATH 3eMJIIO ITPH TIEpPECaIKe.

O Yto6bI 3eMJIst ObUIA TUIOTHOM BOKPYT KOPHEH.
O YT00bI HE MOBPEKIATUCH KOPHH PACTCHHIA.
O YTo0bI OBICTpEE TIEPECAUTH PACTCHUS.

Jletn mocamuiii ceMeHa B TOPHIOYKH C TOYBOW M C HETEPIICHHEM J>KIalld
BCX00B. Bcekope mosiBuinck u Bexonsl. Cama u JleHa ycepAaHO yxaXuBaiu 3a
pacTeHUsIMH. A KOT/Ia TIPUIIJIO BPEMsl UX TepecaKuBaTh, MOJPOOHO MO3HAKOMUIIHCH
C MpaBHJIAMH NIEPECcaaKu pacTeHuil. PedsTa y3Hamu, 4To Ipu Mepecagke CaKeHIIbI eITi
HY)KHO TIepeCaKUBaTh C KOMOM 3EMIIH.

HopHessle
BOMOCHHA

Movea
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Kak BBIpACTHTH HOBOTOJHIOIO EJIKY
3aganue 4 / 4

Ilpouumatime mekcm, pacnonodcenHvll cnpasa. 3anuwiume
c601l omeem Ha 6ONPOC.

Kaxkoe npeamnonoxenue (runore3y) MpoBEPSUTU JSTH U POJAUTEITH
C TIOMOIIIBIO CBOET0 IKCIEpUMEHTa?

Sanuwume ceoti omeem.

Oxkazasioch, 4TO €KY MOKHO BBIPACTUTh U JAPYTUM CIHOCOOOM: U3 «BETOUKH,
TO €CTh C NOMOIIBI0 YepeHKoBaHUS. OJHAKO AJIS 3TOW IENU MOAXOIAT HE BCSKUE
BETOUKH.

PonuTenu ¢ neTbMH pemmiIM MPOBECTH SKCIEpUMEHT. B Hauase mMast poauTenu
C JIeThbMHU TIOLIUIM B Ji€C, YTOOBI BbIOpaTh «BETOUKHM» ENKHU 11 yKopeHeHus. Caia
HAIIEN BBICOKYIO KPAacCHBYIO B3POCIYIO &IIKY M MOMPOCUI pOJIUTeNeil copBaTh ¢ Heé
BeTouKy. JIeHa Haluta MaleHbKYI0 MOJIOAYIO €IOUKY U cOpBajia BeTOUuKy ¢ Heé. Jloma
BETOUYKM 00paboTaNy CrelHUaIbHBIM BEIIECTBOM, YCKOPSIOIIUM KOpHEOOpa3oBaHue, a
3aTeM MOCaAUIIU B OJJUHAKOBBIE TOPUIOYKU C TIOYBOM M MOMECTUIIN UX B OJMHAKOBHIE
ycnosus. Cama u JleHa TIIATeTbHO yXaXHBaJIU 32 CBOMMH BETOUYKAMH, TIOJIHUBAJIH IO
Mepe HEOOXOAMMOCTHM U CHPBICKMBAIM HMX BoAoW. Yepe3 Mecsl YYaCTHUKHU
HKCIIEPUMEHTA YBUJICIU PE3yJbTaT (CM. PUCYHKH).

TI'opmouek ¢ BeTKOM OT M0J100M esii  ['oplioyek ¢ BeTKOM OT B3POCJIOH eJ1H
yepe3 Mecs1l MocJie MOCaAKu yepe3 MecsL MocJie MOCATAKH
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XapakTepuCTHKH 3aJaHUH U CHCTEMA OLlCHUBAHUSA

3AJIAHME 1. KAK BBIPACTUTH HOBOT'OJHIOIO EJIKY. (1 U3 4).
M®I _EC 5 020 01 A6

XAPAKTEPUCTUKU 3ANAHUS:

e ConepxkarejbHasi 00J1aCTh OLEHKHU: KUBbIC CUCTEMBI

e KomMnereHTHOCTHasi 00JIaCTh ONEHKH: WHTEPHpPETALMs JTaHHBIX M HCIOIb30BAHHE
Hay‘-IHbIX J0Ka3aTCIIbCTB AJIA HOJIy‘-IeHI/I}I BBIBOJIOB

e KoHTeKCcT: MECTHBIM

e YpoBeHb CI0KHOCTH: CPSIHUN

e @opmMmar oTBeTAa: 33JIaHKE C BEIOOPOM OJTHOTO BEPHOTO OTBETA

e OOBeKT OIeHKH: aHAIW3UPOBATh, HMHTEPIPETUPOBAThL JAHHBIE MW  JENaTh
COOTBETCTBYIOIIHME BHIBOIBI

e MakcuMaJbHBIA 02/ 1

e (Cnocod nmpoBepKM: MporpaMMon

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus
1 Bri6pan otset 2 (UT0OBI ceMeHa 0CTaBaINCh CyXHMH).
0 BriOpan npyroii BapuaHT OTBETa WIM OTBET OTCYTCTBYET.

3AJIAHME 2. KAK BBIPACTUTH HOBOT'OJHIOIO EJIKY. (2 U3 4).
M®I _EC 5 020 02 _A6

XAPAKTEPUCTHUKU 3AJJAHNA:

e ConepxkarejbHasi 00J1aCTh OLEHKHU: KUBbIE CHCTEMBI

e KomMnereHTHOCTHasi 00JIaCTh OIEHKH: WHTEPHpPETAlMs JTaHHBIX M HCIIOIh30BaHHE
Hay4HBIX JI0Ka3aTeIbCTB IS TIOJYYCHHSI BHIBOJIOB

e KoHTeKCT: JIMYHBIN

e YpoBeHb CJI0KHOCTH: BEICOKHI

e @opmar oTBeTAa: 33/I1aHUE C PA3BEPHYTHIM OTBETOM

e OOBeKT OIeHKH: aHAIW3UPOBATh, HMHTEPIPETUPOBAThL JAHHBIE MW  JENaTh
COOTBETCTBYIOIIHME BHIBOIBI

e MakcuMaJbHBIN 0ayI: 2

e Cnoco0 npoBepKM: SKCIEPTOM

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus

2 JlaH oTBeT, B KOTOPOM T'OBOPUTCS, UTO CEMEHA Iepe]] OCaKOI MOMEIIaloT B
XOJIOJTHBIE YCIIOBUS /ISl TOTO, YTOOBI OHM MOTANIM B YCIIOBHSI, MOX0XHE HA 3UMHUE,
a TIOTOM «IIOHSITHY («IIOIyMaJIN»), 9TO 3MMa 3aKOHYMIIACH M HACTYIIHIIA BECHA,
NI

TOBOPHUTCS, YTO CEMEHA MMOMEIIAIOT MePe]] IIOCAIKON B XOJIOTHBIE YCIIOBHSI, YTOOBI
OHHM OBICTpEE B3OIILIH.

1 Jlan oTBeT, B KOTOPOM T'OBOPUTCS, UTO CEMEHA Iepe]] MOCaaK0i MOMEIIaloT B
XOJIOAHBIC YCIIOBUA IJid TOTO, ‘ITOGBI OHU IOIIAJIM B YCJIOBUSA, TOXOXKUC HA 3SUMHUC
(«co311aTh UM 3UMY»).

0 Jpyroii OTBET WU OTBET OTCYTCTBYET.
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3AJAHUE 3. KAK BBIPACTUTH HOBOT'OJIHIOIO EJIKY. (3 U3 4).
M®I _EC_5 020 03_A6

XAPAKTEPUCTUKU 3ANAHUS:
e ConepxkarejbHasi 00J1aCTh OLEHKHU: KUBbIC CHCTEMBI
KoMneTeHTHOCTHAsI 00/1aCTh OLEHKH: HaydYHOE O0bICHEHHE SBJICHUN
KoHTeKeT: THYHBIN
YPpoBeHb CJI0KHOCTH: HU3KUI
dopMaT 0TBeTA: 33JJaHUE C BEIOOPOM OJTHOTO BEPHOTO OTBETA
Oﬁ'BeKT OIICHKMH . HpI/IMeH}ITB COOTBGTCTByIOH_II/IG GCTGCTBGHHO-HaquBIG 3HAHUS IJIA
0OBSACHEHHUS IBICHHUSL.
e MakcuMaabHbIH 0as: 1
e Cpnoco0 npoBepKH: nporpaMmon

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus
1 BriOpan otBet 3 (UT0OBI HE MOBPEKIAINCH KOPHH PACTCHHUN).
0 Bri6pan npyroiif BapuaHT OTBETa HJIM OTBET OTCYTCTBYET.

3AJIAHUE 4. KAK BBIPACTUTHh HOBOI'OJHIOIO EJIKY. (4 U3 4).
M®I' EC 5 020 04 A6

XAPAKTEPUCTUKU 3AJAHWA:

e Coaep:xkaTenbHasi 00J1aCTh OLEHKH: KUBbIE CUCTEMbI

e KomnereHTHOCTHasi 00J1aCTh OLlEeHKU: TPUMEHEHUE €CTECTBEHHO-HAYYHBIX METOOB
HCCICIOBAHUS

e KoHTeKCT: INYHBIN

e YpoBeHb CI0KHOCTH: CPSIHUN

e @opmar oTBeTAa: 33/1aHUE C PA3BEPHYTHIM OTBETOM
Oﬁ'LeKT OLI€EHKHU: BbBIIBHUIATH O6’b$ICHI/IT€.HBHI:I€ THUIIOTE3bI U npez[naraTb CHOCO6BI nux
MIPOBEPKHU.

e MakcuMaabHbIH 0as: 1

e (Cnocod nmpoBepKM: YKCIEPTOM

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepHus
1 Berka ot Mos0710# enu OyneT pacTu, a OT B3pocioi enu He Oyzaer (unu Oyner
pacTu xXyxe).
0 Jlpyroii OTBET MJIM OTBET OTCYTCTBYET.
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Ipumep 2. 5 kaacc.
Meroanyeckuii KOMMEHTapUH K KOMILIEKCHOMY 32JaHUIO
«4YEM MbI IbIHINUM?»

CrokeT 3TOro KOMIUIEKCHOTO 3aJaHMs CBA3aH C BEIIECTBOM, KOTOPOE SBIISIETCS
HEOOXOJUMOM YacThI0 KHU3HU JIIOJIEH — C BO3AYXOM. YUallMMCSI MpPH BHINOJHEHUH 3a/laHus
MPEJICTOUT MO3HAKOMUTHCS C COCTABOM aTMOC(EpHOTO BO3/IyXa, C Ta3000pa3HBIMH BEIIECTBAMU
U HEKOTOPHIMM HUX CBOMCTBaMH. B 3agaHuu paccMaTpUBAIOTCS YK€ 3HAKOMbIE MHOTUM
yyalnuMcsi W HOBBIE [UIsl HUX CHUTyalldd C TO3UIMI colep:kaHus Y4eOHOro mpeamera
«Okpyx)aumi MUpP», KOTOPbIA OHM M3y4Yald B HayaldbHOUW miKoJsie. J[JIsi HaX0KIEHUsI OTBETOB
UM HeoOXoAuMO OyAeT He TOJIbKO BHHMATEIbHO O3HAKOMUTBHCS C COJAEP)KAHHUEM KaA0ro
3aJlaHus, HO M UCIIOJb30BaTh HMEIOLIMKCS 3amac 3HAHWM, a TAaKKE ONUPATbCs Ha CBOM
JKU3HECHHBIN OIBIT U 3APABBIA CMBICI.

KommiekcHoe 3aaHue HarpaBiIe€HO HAa NPUMEHEHUE YMEHUMH, BXOSIIMX B COCTAaB BCEX
TpeX KOMIETEHIUN €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, U BKJIKOYAET 4 OTAEIbHBIX 3aJaHusl.

3amanue 1/4 oOTHOCHUTCS K KOMIICTCHLUH «HAaydyHOE OOBSCHEHHE SBICHUI» U
IperoiaraeT Hajaudue y OOydaeMbIX YMEHHsI MPUMEHUTh COOTBETCTBYIOIIHME €CTECTBEHHO-
HayyHble 3HAHUS JUIsl OOBSCHEHUS SBJIEHUS. YPOBEHb CIOKHOCTH — HHU3KUNA. Yyamumcs
HE00X0IUMO BBIOPATh /IBa BEPHBIX OTBETA U3 MPUBEIEHHOrO crucKa. i mpaBUiIbLHOTO BhIOOpa
UM HEOOXOJMMO OMUPAThCS HAa TMPEACTABICHUS O MPOIECcCe JbIXaHWsA, TMOIyYCHHBIC IMPU
U3Y4EeHUU yu4eOHOro nmpenmMera «OKpYKaAIMUl MUPY.

B 3amanum 2/4 ydamuymcst Hajo0 OIEHHTh BO3MOXXHOCTH CYIIIECTBOBAHHUS OIMCAHHON
CUTYalliu Ha OCHOBE MH(pOpMAIH, BKIIOUYEHHON B TEKCT 3aJaHusl. BakHO MOIXOAUTH K OLICHKE
C TIO3UIMI CBOET0 XU3HEHHOTO OMBITAa. 3aJJaHUe OTHOCHTCS K KOMIIETEHTHOCTHOHM o0iactu
OIICHKU «IIPUMEHEHHE €CTECTBEHHO-HAYYHBIX METO/OB MCCIICIOBAHMS» U TPeOYyeT MpUMEHEHUS
YMEHMs Tpeajaratb WIM OICHMBATh CIIOCOO HAay4YHOTO MCCIEAOBAaHUS ITaHHOIO BOMpOCa.
VYpoBeHb CHOKHOCTU: BbICOKHM. IIIKONBHMKM [OJKHBI TPUBECTH ONMCAHUE OIBITA,
JTIOKa3bIBAIOIIETO IPUCYTCTBHE BOJSIHOTO Mapa B BO3/IyXeE.

B 3amanum 3/4 mpennmaraercss paccMOTPETh CHUTYallMI0, C KOTOPOM CTaJKHUBAIOTCS
nyTenlecTByromue B noesne jgoau. KommereHTHOCTHas 00nacTh: MHTEpIpETalus JaHHBIX U
UCIIOJIb30BaHNE HAYYHBIX JOKA3aTeNbCTB JUISl MOJIyYE€HUs BBIBOJOB. YdYallUMcs HEOO0XOIUMO
MPOJIEMOHCTPUPOBATh YMEHHME AaHAJIU3UPOBaTh, HWHTEPHPETUPOBATh JaHHbIE U JIeNaTh
COOTBETCTBYIOIIIKME BBHIBOJABI. YPOBEHBb CIOKHOCTHU: CpenHU. B 3amannu HE0OX0auMO BBIOpATH
OJIMH BEPHBIN KPATKUI OTBET U OOBSICHUTH €TO.

3amanue 4/4 OTHOCHUTCS K KOMIIETCHIINN «HAy4YHOE O0OBsICHEHUE sBIeHU». [IpoBepsercs

YMCHHUC JCJIaTb WU HAYYHO 000CHOBBIBATh IMPOTrHO3bl O MNPOTCKAHWU MpoHccCa WU ABJICHUSA.
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VYyammmcss npeicTouT HE TOJIbKO MPOAaHAIU3UPOBATh TEKCT 3aJaHUs, HO M HCIIOJIb30BATH B
HOBOH CHTyalluM TNpEeACTaBiIeHUs 00 yriekuciaoM raze. OHM MOTYT ONUPATHCS Ha CBOM
KU3HEHHBIM ONBIT, a TaKKe Ha Hay4YHO-ONyJsipHylo uHpopmammio u3 CMMU. Ywyamumes
HE0OXOIUMO BbIOpaTh BCE BEPHBIE OTBETHl M3 MPUBEIECHHOTO CIHUCKA. YPOBEHb CIOXKHOCTH:
CpEIHUU.

B nenom komiuiekcHoe 3amaHue «HYeM Mbl JBIIIMM?» MOXHO OTHECTH K CpPEIHEMY
YPOBHIO CIIOKHOCTH, XOTSI OHO BKJIFOYAET TaK)Ke OTACNbHbIC 3aqaHus Hu3Kkoro (1/4) u BEICOKOTO
(2/4) ypoBHeii.

KommiiekcHoe 3amaHue MOXET  HMCHOJB30BaTbCsl  JUIsl  JMATHOCTUKH  YPOBHEM
c(OpMUPOBAHHOCTH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH ydYalllUXcs. 3aJaHue PEKOMEHJO0BaHO
JUIS. OpraHU3aluy TUCKYCCUH, TPYNIOBBIX 00CYXJIEHHH Ha ypOKax, BHEYPOUHbBIX MEPOIPUATHH,

a TaK>KC IJId OpraHu3aluun HpOGKTHO-HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH IIKOJIBHUKOB.
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Komnnekcrnoe 3a0anue «4em mot ovtmuum?» (4 3a0anus).

YeM MBI ABIIIHM?
Bsenenue

Ilpouumatime gedenue. 3amem naxcmume Ha cmpenxky JJAJIEE.

YEM MBI AbIIINM?

Bamm poautenu, 06al0ymiku W JOEAyIIKH, HaBEPHOE, HEPEIKO TOBOPSAT O
Bo3ayxe. ['yiisis B mapke WM B JIECY, OHU MOTYT C HACIIAKICHUEM BJIBIXaTh BO31YX
W BOCXHMINATHCS €ro CBEeXecThio. HaoOopoT, B TOpOJCKOW KBapTHpe WM B
TPAHCHOPTE OHM MOTYT JKaJOBaTbCs, YTO BO3AYX KAKOW-TO  TSKENBIN.
JleicTBUTENBbHO, TOBOPS O BO3yX€, YaCTO UCHOJIb3YIOT Pa3HbIE€ CIOBA, HAIIPUMED,
«CBEKHIN», «UUCTBIN», IIPO3PAUHBINY, «BIAXKHBINY, «TKEIBIN», «HE3T0POBBIN.
Yro 310 03HAYACT?

ATtMocdepy 3emin 94acTo Ha3bIBAIOT OJHUM CIIOBOM «BO3JyX», HO Ha CaMOM
JieJie — 3TO CMECh pa3MYHbIX Ta30B. CoaepikaHue TIaBHBIX Ta30B BO3/IyXa — a30Ta
U KUCIOpOJa — Ha MPOTSHKEHWH JONTrOro BpeMeHH ocTaércss B armocdepe

MMOCTOSIHHBIM. M yraeKkucnb
[IpupoHbie TpoLEcChl U ACSITENIBHOCTD JII0JIE MOTYT BIUATH HAa COJAEPIKAHHE . % .

OCTaJIbHBIX Ta30B B Bo3nyxe. K HUM OTHOCATCS: YIJIEKHCIBIA Ta3, BOJASHOW Map,

BOJOpPOJ, WHEPTHbIE Ta3bl — aproH W TelHWid, a TakKe pa3JuyHble Tra3bl-

3arpsiI3HUTENN: MeTaH (MPUPOAHBIN T'a3), COEAUHEHHS CEPhI U a30Ta.
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YeM MBI ALIIIAM?
3aganue 1 /4

Ilpouumarime mexcm, pacnonodxcenuwviii cnpasa. /[ns
omeema Ha 60NPOC OMMembme HYICHblE BAPUAHNB
omeema.

Kakue rasel arMocdepbl y4yacTBYIOT B JbIXaTeNbHBIX
MpOILIeCCaxX B KUBBIX OpraHU3Max”?

Ommembme 06a BEPHBLIX eapuanma omeema.

1 Asor

0 Yruekucaslii ras
O Kucnopon

[ Boxopon

O Tenuid

ATMOC]epHBIi BO3yX — 3TO UCTOUHUK JIBIXaHUS YEIOBEKa, )KUBOTHBIX U PACTCHUIA.
B mpomecce npixaHus MPOUCXOTUT TIOCTYIJIEHHE aTMOC(EpHOro BO3AyXa B JKMBOU
OpraHM3M U BBIJbIXaHHE OTPaOOTaHHBIX T'a30B U MapOB.

b5
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YeM MBI ALIIIAM?
3aganue 2 / 4

Ilpouumaume mexcm,  pacnonodiceHHvlll  Cnpasa.

3anuwume ceoii omeem Ha 60Npoc.

Kakoii onsiT ipeioxmia mpoBectu Katsi, KOTopbIit Ob
JIOKa3bIBaJI €€ yTBepKaeHue?

Sanuwume ceoti omeem.

Jlenas B Kimacce AOKIam O cojaepKaHWM Bo3ayxa, Kars ckaszama, 4To B BO3AyXe,
BBIJIBIXaEMOM 4YEJIOBEKOM, BCErJa COIEPKUTCA BOJSAHOW map. OJHAKO HEIOBEPUHUBBIM
ApTEM YCOMHMIICS B 3TOM M TIOTIPOCHJI IOKAa3aTh 3TO YTBEP)KICHHE.
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YeM MBI ALIIIAM?
3aganue 3/ 4

Ilpoyumatime  mekcm,  pacnonNOHCeHHbIU
Ommemvme HYJICHBIU  6apuanm omeema,
00BACHUME C80LL OMBen.

cnpasa.
a 3amem

Ha xakoii mosike (BepxHEW WM HWXKHEH) B 3aKpBITOM
KYIl€ M0e3/1a CTaHET TPYAHO JIbIIATh?

O nHa BepxHeit
O Ha HWXHEN

Obvacuume ceol omeem.

Kaxxnprit u3 ra3oB B coCTaBe BO3/yXa 00J1ajlaeéT CBOMMH OCOOBIMH CBOMCTBAaMH.
Hanpuwmep, ra3el MoryT ObITh TsDKesnee wiu Jierde. Ecnu B3saTh Bec 1 nuTpa rasa, To oH
OyneT pa3nuuaTthes JUIsl pa3HbIX ra3oB. BoT kak Oyaer yBeauumBaThCs (CJIeBa HAMPaBo)
BEC JINTpA rasa, BXOJSIIETO B COCTaB BO3/AyXa:

Bogopoa = lenuit = BopsaHoi nap = Asot = Bosayx = Kucnopop = Yrnekucnbiu ras.
C oTUM  CBOHCTBOM  TIa30B,
COlepKAIMXCA B  BO3AyXE, YaCTO ‘ =
MPUXOJUTCS CTAIKUBATBLCS B )KU3HHU. k‘ﬂ_—:A
Bam, HaBepHOe, NPUXOIUIOCH B el
IIyTEIIeCTBOBAaTh B moe3ne. Eciu B Kyme -
OTKJTIOYEH KOHAMIIMOHED H  3aKphITa
JBEPh, TO CKOPO MACCaXUPbl HAYMHAIOT
WCIIBITHIBATh 3aTPY/IHCHHUE JIBIXaHUS, UM
CTAHOBUTCS «ITYLTHO.

5-9 kmaccel
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YeM MBI ALIIIAM?
3aganue 4 / 4

Ilpouumaume mekcm, pacnonodxcenuviti cnpasa. Jlna
omeema HA 6ONPOC OMMemvme HYICHbIE BAPUAHMbI
omeema.

Kakwue npouecchbl B mpupoje MOT'yT YMEHbILIATh
coJiepKaHue YTIIEKUCIIOTo ra3a B Bo3ayxe?

Ommembme 06a BEPHBLIX eapuanma omeema.

[0 PacTBOpeH#e Ta30B B OKEaHE

[] M3BeprkeHMst BYJIKAHOB

O [pixanue )UBBIX OPraHU3MOB

O YBenudeHue miomaay jJecoB Ha IJIaHeTe
O ITpupoaHbIe JIeCHBIC TOXKAPhI

VYrinekucnelii ra3, Kak M KHUCIOPOA, Hrpaer OOJIbIIYI0 pOJib B MPUPOAHBIX
nporeccax Ha 3emie. YBETUYEHUE KOJIMYECTBA YIJIEKHCIIOTO Tra3a B atMocdepe MOMKET
NPUBOJUTh K M3MEHEHMSIM KIKMMaTa. YYEHbIE CUMTAIOT OSTO SIBJIEHHE OMNacHbIM. B
OKpY’KaloIlleM MHpE TIOCTOSHHO TPOTEKAIOT SBJICHUS KaK YBEIWYHMBAIOIIME, TaK H
YMEHbIIAOIINE COJepKaHNe YIIIEKUCIIOTo ra3a B arMocdepe.
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XapakTepuCTHKH 3aJaHUHA M CHCTEeMa OLleHMBAHUS

3AJJAHME 1. YEM MbI JBIIIUM. (1 U3 4). M®I' EC 5 022 01 A6

XAPAKTEPUCTUKU 3AJAHMA:
e Coaep:xkaTenbHasi 00J1aCTh OLEHKH: KUBbIE CUCTEMBI
KoMneTreHTHOCTHAsI 00J1aCTh OLIEHKHU: HAYYHOE OOBSICHEHUE SIBJICHUH
KonTekcer: riiobanbHbIi
YpoBeHb CJI0KHOCTH: HUZKUM
dopmMart 0TBeTAa: 33J]aHUE C BLIOOPOM HECKOJIBLKUX BEPHBIX OTBETOB
e OO0OBbeKT OUEeHKH: MPUMEHITh COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHBIC 3HAHUS IS
OOBSACHEHHUS SIBICHHS

e MaxkcumanabHbli 0ama: 1
e (Cnocod nmpoBepKM: MporpaMMon

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus
1 Bri6pans! otBetsl: 2 (Yraekucnsiii ra3), 3 (Kucinopon) un Hukakue apyrue.
0 BriOpan npyroii BapuaHT OTBETa WIM OTBET OTCYTCTBYET.

3AJJAHME 2. YEM MbI JBIIIUM. (2 U3 4). M®I' EC 5 022 02 A6

XAPAKTEPUCTUKU 3AJAHWA:

e Coaep:xkaTenbHasi 00J1aCTh OLEHKH: KUBbIE CUCTEMbI

e KomMnereHTHOCTHasi 00J1aCTh OLEHKH: MPUMEHEHHE €CTECTBEHHO-HAYYHBIX METO/IOB
HCCICIOBAHUS

e KoHTeKkcT: TUUHBIH

e YpoBeHb CJ0KHOCTH: BHICOKHI

e @opmMmar oTBeTAa: 33/1aHUE C PA3BEPHYTHIM OTBETOM

e OObeKT OLEHKHU: TpeiaraTh WM OIEHUBATh CIIOCO0 HAYYHOTO HCCIEIOBAHUS
JAHHOTO BOIpoOca

e MakcuMaabHBI 0aa: 2

e (Cnocod nmpoBepKM: YKCIEPTOM

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepHus

2 CopepxaHue MOJHOTO IPUMEPHOTO OTBETA!

MOXHO JBIXHYTh Ha CTEKJIBINKO H OOHapyXWTh Ha HEM BIary. OTO
[IPEBPATUBIINECS BO BIary BOASHBIC APkl

NJIn

CrhenaTh BBIOX Ha YAUIE B XOJOAHYIO IOTOJNy M YBUAETH OOJIAYKO TyMaHa
(«mapa»), TO eCTh MEJKHE KallelbKH BOJbI, 00pa30BaBIIMECS W3 BBIIBIXaEMbIX
BOJSHBIX IAPOB.

OTBeT MOXET OBITh JIaH B MHOW OJM3KOHM MO CMBICTY (POPMYITHPOBKE M BKIIFOYATH
OTACJIbHBIC ACIICKTHI IPUMCPHOI'O0 OTBCTA.

[

["oBOpUTCS TOJNBKO O Mape, BHIXOASIIEM U30 PTa YeJI0BEKa B XOJIOAHYIO OTOAY.

0 Jpyroii OTBET WU OTBET OTCYTCTBYET.
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3AJJAHME 3. YEM MbI JBIIIUM. (3 U3 4). M®I' EC 5 022 03 A6

XAPAKTEPUCTUKU 3AJIAHIUA:

e Conep:kaTrenbHasi 00J1aCTh OLEHKH: (PU3MUECKUE CUCTEMBI

e KomMmnereHTHOCTHast 00/1acTh OLEHKH: MHTEPIpETALUs AAHHBIX U HCIOJIb30BaHUE
Hay4HBIX JJ0Ka3aTeIbCTB AJIS MOIY4YEHUS BBIBOIOB

e KoHTekcer: TM4HbII

¢  YpoBeHb CJI0KHOCTH: CPEIHUN

e dopmar oTBeTa: 33/laHUE C Pa3BEPHYTHIM OTBETOM

e OObeKT ONEHKH: aHAIM3UPOBaTh, MHTEPIPETUPOBATH JAHHBIE U  JENaTh
COOTBETCTBYIOIINE BBIBOIbI

e MakcumajbHbIH 0asn: 1

e Cnoco0 npoBepKM: SKCIEPTOM

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus

1 BriOpan oTBeT «Ha HIKHEH» U IPUBEICHO OOBSICHEHHE, B KOTOPOM F'OBOPUTCSI, YTO
YTJIEKHUCIIBIN Ta3, KaK CaMbIi TSOKEIBIN M3 Ta30B BO3/lyXa, Oy/IeT CKAIrIUBaThCS
BHU3Y 3aKpPBITOTO MOMEIIEHHS, IOITOMY TaM OyJeT TpyAHEe AbIaTh.

OTBeT MOXET OBIThH JJaH B MHOM OJM3KOM MO CMBICITY (hOPMYIHUPOBKE.

0 Jpyroii 0TBET UM OTBET OTCYTCTBYET.

3AJJAHME 4. YEM MbI JbIIIUM. (4 U3 4). M®I' EC 5 022 04 A6

XAPAKTEPUCTUKU 3AJIAHUA:

e Conep:xaTrenbHasi 00J1aCTh OLEHKH: (PU3MUECKUE CUCTEMBI
KoMmneTeHTHOCTHAsI 00J1aCTh OLEHKH: HAyYHOE OOBSICHEHUE SIBIICHHUM
KoHTekceT: riio0anbHbIH
YpoBeHb CJI0KHOCTH: CPEIHUN
®opmaT oTBeTAa: 33/1aHUE C BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB

OO0beKT OleHKM: J1e1aTh U HAy4YHO 000CHOBBIBAThH MPOTHO3BI O MPOTEKAHUU IMpoLiecca
WJIH SIBIICHUS

e MakcuMAJBLHBIA 0aJL1: 1
e Cpnoco0 npoBepKH: NporpaMmon

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus
1 Bribpansl otBethl: 1 (PacTBopenue razoB B Bomax okeaHa), 4 (VYBenunueHue
TJIOIA]U JIECOB HA IMJIAHETE) U HUKAKHE JIPYTHUE.
0 Br16pansb! [pyrue BapuaHThl OTBETA WM OTBET OTCYTCTBYET.
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Ipumep 3. 5 kaacc.
Meroanyeckuii KOMMEHTapUH K KOMILIEKCHOMY 32JaHUIO
«3BYKH MY3bIKH»

CrokeT 3aaHusi CBSI3aH CO 3BYKOBBIMHU siBieHUsMHU. CHTyalusi, paccMaTpuBaemas B
3aJJaHuM, MOXKET OBbITh OJIM3Ka, MOHSATHA W HMHTEPECHA MIETSIM, MOCKOJIbKY MHOTME U3 HHUX
3aHMMAIOTCSI MTPOH Ha MY3BIKAJBHBIX HMHCTPYMEHTaX WM HMHTEPECYIOTCS MY3BIKOM. ODTUM
00yCJIOBJIEH MOTHUBAIIMOHHBIA IOTEHLMAJ JaHHOTO KOMIUIEKCHOTO 3agaHus. Bmecre ¢ Tem
¢duznyecKkue 3HaHUS O 3BYKOBBIX SIBJICHMSIX, KOTOPbIE UCHOJIB3YIOTCS B KOMIUJIEKCHOM 3a/IaHUH,
elle He OCBAaMBAJIMCh POCCUUCKUMU S-KJIACCHUKAaMHU B paMKaxX ydeOHbIX mporpamm. bosee Toro,
COOTBETCTBYIOIIMHU pa3zien Kypca (pU3UKU U3ydaeTcsl B paMKax CTaHAAPTHBIX MPOTpamMM TOJIBKO
B 9 kinacce. OnHaKo XOpOIIME pE3YyJIbTaTbl POCCUMCKUX 4-KJIACCHUKOB B MEXIYHapOJHOM
uccienoBanu TIMSS mnokas3biBalOT, YTO HEKOTOpbIE IEPBUYHBIE IPEACTABIEHUS O 3BYKE
3HAKOMbI MHOTUM YYalllUMCSl U3 BHEIIKOJIbHBIX HCTOYHUKOB. DTO MO3BOJISIET OMUPATHCS HA HUX
B 3aJIaHUSX, IOMYTHO TUAarHOCTUPYS, HA YTO PEaIbHO CIIOCOOHBI AETH ATOTO BO3pacTa, 0COOEHHO
€CIIM MMHUMYM HE00X0IUMOM WH(pOpMALIUY, HY>KHBIH /I BBITTOJIHEHHS 3aJaHHsI, IPECTABJICH B
CaMOM TEKCTe 33/1aHus (B TaK Ha3bIBAEMOW CTHUMYJIBHOM €ro 4acTH).

KommiekcHoe 3aganue BKIrOUaeT 4 OTAeNbHBIX 3amanus. 3ananusa 1/4 u 3/4 orHOCATCS K
KOMIIETEHIIMM «Hay4YHOEe OOBSCHEHHUE SBICHUI» M MpPENrnoyiaraloT MPUMEHEHHE €CTECTBEHHO-
HAYYHBIX 3HAHUH I O0BSICHEHUS TOTO, UTO SIBJISIETCS MCTOYHUKOM 3BYKa (3amanue 1/4) wim uto
MOJKET BIIMATHh HA TOHAIBHOCTH 3ByKa (3amanue 3/4). IlepBoe W3 ATHX 3aJaHUI CTAHOBUTCS
0oJjiee JOCTYMHBIM JUIsl S-KJIIACCHUKOB 3@ CYET TOTO, YTO SBJISETCS 33JaHUEM C BHIOOPOM OIHOTO
BEPHOIO OTBETA U NpU 3TOM HHGPOpMAIUs, HYKHAs Ui €ro BBINOJIHEHMs, MPEJCTaBlIcHa B
TEKCTe caMoro 3afaHus. 3afganue 3/4 moxeT uMeTh AuddepeHInpPOBaHHYIO OLIEHKY, IPUYEM B
cllyyae OTBETa, 3aCIIy’KMBAIOIIEro 2 Oauia, 3TO 3aJaHHe MOXKHO paccMaTpUBaTh CIOXKHOE, a B
ciydyae oTBera Ha | Oamn — Kak 3a/laHue CPEIHEro ypoBHS CIOXHOCTU. BblmosmHeHue 3Toro
3agaHus (Ha 2 Oaiia) mpezrnosaraeT ornopy ye He CTOJIBKO Ha 3HaHUA, CKOJIBKO Ha UHTYUIIUIO U
CIOCOOHOCTh pacCyXaaTh.

3amanue 2/4 OTHECEHO K KOMIETEHIMH «HHTEpIpeTalnus NAaHHBIX U HCIOJIb30BaHUE
HAyYHBIX JIOKa3aTeJIbCTB [UIsl IOJIyYEHHS BBIBOJIOB» U K CPEAHEMY YPOBHIO CJIOKHOCTH.
OtHeceHre MMEHHO K JTOW KOMIIETEHLIMHU OOYCIOBIEHO TEM, YTO BBHINOJHEHHUE 3a/laHus
BO3MOXKHO Ha OCHOBE aHajHn3a MHPOpPMALUWHU (IAaHHBIX), IPUBEACHHBIX B CTHUMYJIBHOM YacTH:
TOHAJIBHOCTh 3BYKa 3aBHCUT OT 4YacTOThl KojebaHuil. IlocTpoeHue MpocToro paccykKIeHHS
JIOJDKHO TIPUBECTH K BBIBOJAY, YTO TOHKas CTpyHa KoJjeoOyercs OwbicTpee (damie), yem Oosiee
TOJICTasl, U UMEHHO NO3TOMY M3J1aeT 0ojiee BBICOKHI (TOHKHI) 3BYK. CIOXKHOCTH 33/1aHUS Kak

pa3 U COCTOUT B TOM, YTO PACCYKACHHUC, CICAYIOMICC M3 NAHHLIX, — «IIPOCTOC» U B KAKOM-TO
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cMmbIcie TaBrojioruuHoe. [lomydyenue BbIBOJA 3/1e€Ch HE TpeOyeT KaKUX-TO JTOTOJHUTEIbHBIX
JIOMBICJIOB.

3amanue 4/4 OTHOCUTCA K KOMIIETEHIIMH «IIPUMEHEHHE €CTECTBEHHO-HAYYHBIX METOJIOB
ucciaenoBaHus». B HeM cpenM NpUBENEHHBIX BapUAaHTOB HAJO0 pACIO3HATH Ty THUIOTE3Y
(mpenmnomnokeHue), KOTOPYIO TMPOBEPSAIOT JI€TH B CBOEM HKclepuMeHTe. Bo3moxHOCTH
YCIICIIHOTO BBITIOJIHEHHUS 3TOTO 3aJlaHMsl OTYACTH OOYCIIOBJIEHA TEM, YTO 3TOMY MOXKET MTOMOYb
BBITIOJIHEHUE MPEIbIAYIINX 3aJaHUl («IOTPYKEHUE B TEMY»), U OTUACTU 3JPABBIM CMBICIOM,
KOTOpBI JOJKEH MOMOYb JAETSAM OTOPOCUTh HEBEpPHBIE BapHAHTHI, OCTaBUB HA MX B3IV
HanboJiee MPaBIOTIOI00HBIN.

B nenom xommekcHoe 3aanue «3BYKH MY3BIKM» MOXHO OTHECTH K CPEAHEMY YPOBHIO
cioxknoctu. [Ipu 3ToM 3amanust, Tpedyrolue pa3BepHyTOro OTBETa, MOKHO OIICHUTH Kak OoJjiee
CJIOKHBIE TI0 CPaBHEHMIO C 3aJaHUSMH C BBHIOOPOM OJHOTO BEPHOIO BapHaHTa OTBETa. JTO
CBSI3aHO HE TOJBKO C COJIEP’KaHHUEM CaMUX 3a/laHUl, HO U C HEOOXOJIMMOCThIO B SIBHOM BHJIE
MIOKa3aTh X0/ CBOMX PACCy’KICHHUU MPU BBIIIOJIHEHUH 33JaHUI C pa3BEPHYTHIM OTBETOM.

Tak kak B Hacrosdllee BpeMs B S5 KIAaccax POCCUHUCKOW IIKOJIBI IIPEIMETHI
«eCTeCTBO3HAHME» U «(U3MKa» OTCYTCTBYIOT B (heiepaJIbHOM KOMIIOHEHTE y4eOHOTro IUIaHa, TO
KOMILIEKCHOE 3a/laHh€ «3BYKM MY3BIKM» IMOKA MOXET MCIOJb30BaThCS WJIM HAa BHEYPOUYHBIX
3aHATUSAX, WIM B Y4eOHBIX KypcaX, BXOJAIIMX B 4YacTh ydeOHOro IiaHa, (OpMUPYEMYIO
y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUH. TakuM Kypcom, B IEPBYIO O4Yepe/ib, MOXKET ObITh
MHTETPUPOBAHHBIN KYpC «ECTECTBO3HAHUEY, BKIIIOYAIOIINNA 3JIEeMEHTHI GU3UKU. OTMETHM, YTO B
Konnenmuu npenonaBanus GpU3uKy, yTBepKIeHHONH MHHHCTEPCTBOM MPOCBEUICHUS B JeKadpe
2019 ronma, comepKuUTCA HACTOSITEIbHAS PEKOMEHAAIMS BKIIOYAaTh «ECTECTBO3HAHKUE 5-6» B ATy
BapUaTUBHYIO 4acTh yuyeOHOro miuana. Ha y4eOHBIX 3aHATHAX KOMIUIEKCHOE 3a/laHue «3BYKU
MY3BIKH» MOJET HCHOJB30BAThCSA JJIS 3aKPEIUICHUS NPHOOPETEHHBIX 3HAHMW M YMEHHUH C
y4eTOM TNPHUMEHEHHS HMX B HOBOM peasibHOW cuTyanuu. [Ipm 3TOM cremyer o0s3aTenbHO
o0CyXJ1aTh pe3yNbTaThl BBIMOJHEHUS 3aJaHUsl C Y4YallUMHCS, MOCKOJBKY JHIIb MPU 3TOM
YCIOBUM  BO3MOXHO  JIOCTHXKCHME TIOHUMaHHUA  (U3NYECKHX  3aKOHOMEPHOCTEH WM

0COOEHHOCTEH eCTeCTBEHHO-HAYYHOT'O UCCIIEOBAHUS.
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Komnnexcnoe 3a0anue «3eyku my3viku» (4 3a0anusn).

3BYKH MY3bIKH
3ananue 1 /4 [Tatuknaccauk Erop yuurtcs urpath Ha rutape. Taxoke oH 1oOUT (U3HKY,
XOTS B mKoJe B 5 kinacce ¢usuky emé He mpenonaroT. Ho Eropy Bcé€ paBHO
Ilpouumaiime mexkcm, pacnonoxcenusvili cnpasa. /s omeema | MHTEPECHO, KaK MPOUCXOMAAT pa3Hble siBieHus. Hampumep, oH xoten Obl MOHSATH,
Ha 80NPOC OMMembme HYHCHbLU 8APUAHI OMEemd. Kak eosHukarom 3eyku. Crapiuas cectpa pacckasbiBasia Eropy, 4Tto 3ByK, KOTOPBIN
MBIl CIBIIIUM, 3TO BOJIHBI, KOTOpBIE pACIpPOCTPAHSAIOTCA MO BO3AYXY. A
Kakoe konebmromieecs Teso SBIsSETCs] HCTOYHUKOM 3ByKa IPU | HCTOYHUKOM TakKUX BOJIH OBIBa€T KaKOH-TO KOJEOIIOUIMIICS MpeaMeT, WId, Kak
urpe Ha rutape? TOBOPAT (PU3UKH, TEJO.

Ommemvme 00UH 6epHbIl BapUanm omeemad.

O Pyka rurapucra, nexaias Ha rpuge
O Pyka rutapucra, MUILTIONAs CTPYHY
O CrpyHa rurapsl
O Kopnyc rutapsr

5-9 xmacchl Ecmecmeenno-nayunas epamomuocnoy 50 cTp. u3 143



METOANYECKHNE PEKOMEH/JAILINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

3ByKH MY3BIKH
3amanue 2 / 4 Erop taxke xoten Obl OHATH, 0m uye2o 3asucum evicoma 38yka. I[louemy
OJIHM 3BYKHM BBICOKME, KaK IHCK KOMapa, a JApyrue HU3Kue, Kak péB MOTopa
Ilpouumatime mexcm, pacnonodicenusli cnpasa. 3anuwume | rpy30BuKa? Cectpa 0OBSICHHIIIA EMY, UTO 3TO 3aBUCUT OT YacTOTHI KosieOaHU Tena,
c601l omeem Ha 60NPOC. KOTOpOE SBISICTCSA UCTOYHUKOM 3ByKa. Uem ObICTpee KOieOJIeTCsl 3TO TeNo, TeM
BBIIIIE 3BYK.

[loyemy mpu wurpe Ha TOHKOW CTpyHE THUTaphl 3BYK
MOJTy4aeTCs BBILIE, YEM MPU UTPE Ha TOJICTOM cTpyHe?

Sanuwume ceoti omeem.
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3ByKH MY3BIKH
3aganue 3/ 4 Opnaxapl Erop yBuzaen, kak My3bIKaHT WUTpaeT Ha CTCKISIHHBIX OOKasax ¢
Bozoi. Ha 3TOM «uMHCTpyMeHTE» y[aBajaoCh CO37aBaTh CAMYIO Pa3HYIO MY3bIKY, OT
Ilpouumatime mexcm, pacnonodiceHHvlll cnpasa. 3anuwume | KIACCUKU A0 poka. My3BIKaHT H3BJIEKAJ 3BYKH, MPOBOJS CMOUYCHHBIM B BOJIC
€601l omeem Ha 80nNpoc. nanplleM IO Kpawo Ookana. bokambl OBUIM pa3HOro pasmMepa U C pa3HBIM
KOJIMYECTBOM BOJBI.

3aueM ISl CO3/aHMSI MY3BIKM MY3BIKAHTY HYXHO HMMETh
OOKaJIbl Pa3HOTO pa3Mepa U C pa3HbIM KOJIUYECTBOM BOBI?

3anuwume ceoui omeem.
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3ByKH MY3BIKH
3ananue 4 / 4 Erop BMecTe c cecTpoii TOXe€ HAy4YMJIMCh W3BJICKAaTh 3BYKHM M3 OOKaJOB.
3areM OHM PEUIMJIU MPOBECTH AKCIepUMEHT. OHH B3sUIM TPU OJMHAKOBBIX OoKaa
Ilpouumatime mexcm, pacnonodxcenHulil cnpaea. /{na omeema | ¢ pa3HbIM KOJUYECTBOM BOJIbI U CTAJIM CIYIIATh BOSHUKAIOUIUI 3BYK.

HA 80NPOC OMMembme HYHCHbIU 8APUAHI Omeemd.

Kakoe npeamnonosxxenue (TUroTe3y) OHU XOTEJIN IPOBEPUTh
3THUM SKCIIEPUMEHTOM?

Ommemovme 00UH 8epHbIU 8APUAHM OMBEeMA.

O Yewm Gosbire BObI B OOKaie, TEM OH yCTOMUYHUBEE.

O YewM Ooubliie BOALI B OOKaJIE, TEM OH TSKEIIEE.

O Yewm Gosbine BobI B O0Kase, TeM JITHHHEE MOTYIarOIHICS
3BYK.

O Yewm Gosbine BObI B OOKae, TEM HIKE TOTYIarOIHICS

3BYK.
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XapaKTepuCTHKHU 3aJaHUI U CHCTEeMA OLlCHUBAHHS.

3ATAHME 1. 3BYKH MY3bIKHU. (1 U3 4). M®I' EC 5 019 01 _A6

XAPAKTEPUCTUKU 3AJAHMA:
e Conep:xaTrenbHasi 00J1aCTh OLEHKH: (PU3MUECKUE CUCTEMBI
KoMnereHTHOCTHAs 00J1aCTh OllEHKU: HAYIHOE OOBSICHCHHUE SIBJICHUI
KoHTekeT: TuUHBIN
YPpoBeHb CJI0KHOCTH: HU3KUI
dopmart oTBeTAa: 33J]aHUE C BLIOOPOM OJHOTO BEPHOTO OTBETA
e OO0OBeKT OlEeHKHU: PacCIO3HABATh, UCIIOJIL30BATh M CO3/1aBaTh OOBSICHUTEIIbHBIC MOICIIH
Y TIPEICTABJICHUS
e MaxkcuMaJbHBIH 0a/1: 1
e (Cnocod nmpoBepKM: MporpaMMon

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus
1 Bri6pan otset 3 (CtpyHa rutapsl).
0 BriOpan npyroii BapuaHT OTBETa WIM OTBET OTCYTCTBYET.

3ATAHME 2. 3BYKH MY3bIKH. (2 U3 4). MPI' EC 5 019 02 A6

XAPAKTEPUCTUKU 3AJIAHUA:

e Conep:kaTrenbHasi 00J1aCTh OLEHKH: (PU3MUECKUE CUCTEMBI

e KomnereHTHOCTHast 00/1aCTh OLEHKM: MHTEPIIPETALMS JaHHBIX U HCIOJIb30BAaHUE
HAy4YHBIX J0Ka3aTeIbCTB 1JIs [T0JIy4E€HUs BBIBOJIOB

e KoHTekcT: TMUHbIN

e YpoBeHb CJ0KHOCTH: CPEIHUN

e @opmar oTBeTa: 33/laHUE C PA3BEPHYTHIM OTBETOM

e OObeKT ONEHKH: aHAIM3UPOBaTh, MHTEPIPETUPOBATH JAHHBIE U  JENaTh
COOTBETCTBYIOIINE BBIBOIBI

e MaxkcumajabHbIi 0as: 1

e (Cnocod nmpoBepKM: YKCIEPTOM

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepHus
1 JlaH 0TBeT, B KOTOPOM TOBOPHUTCS, UTO TOHKAs CTPyHA KOJICOJICTCS Yallle Ui
OBICTpee, YeM TOJICTasi CTPyHa.
0 Jpyroii OTBET WU OTBET OTCYTCTBYET.
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3ATAHME 3. 3BYKH MY3bIKH. 3 U3 4). M®I' EC 5 019 03 A6

XAPAKTEPUCTUKU 3AJJAHUA:
e Conep:kaTrenbHasi 00J1aCTh OLEHKH: (PU3MUECKUE CUCTEMBI
KoMneTreHTHOCTHAs 00J1aCTh OllEHKU: HAYIHOE OOBSICHCHHUE SIBJICHUH
KonTekcr: muuHbIi
YpoBeHb CJI0KHOCTH: CPETHUI
dopMmart oTBeTa: 33a/laHUE C Pa3BEPHYTHIM OTBETOM
OO0beKT OleHKM: J1e1aTh U HAy4YHO 000CHOBBIBAThH MPOTHO3BI O MPOTEKAHUU IpoLiecca
WJIH SIBIICHUS
e MaxkcuMaabHbIi 0asI: 2
e (Cnocod nmpoBepKM: YKCIEPTOM

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus
2 Jlan oTBeT, B KOTOPOM T'OBOPUTCS, UTO pa3Hble OOKabl M pa3HOE KOJIMYECTBO BOJIbI
HYXXHBI JIJIs1 TOTO, YTOOBI MOJIy4aTh 3BYKH Pa3HOM BBICOTHI (MJIM BBICOKHE U HU3KUE
3BYKH).
1 JlaH 0TBET, B KOTOPOM TOBOPHUTCS TOJIBKO, YTO pa3Hble OOKAIbI U pa3HOe
KOJIMYECTBO BOJIbl HY>KHBI JUIsl TOTO, YTOOBI MOJIY4aTh pa3Hble 3BYKH.
0 J{pyroii OTBET UM OTBET OTCYTCTBYET.

3AJJAHME 4. 3BYKU MY3BIKU. (4 U3 4). M®I EC 5 019 04 A6

XAPAKTEPUCTUKU 3AJIAHIUA:
e Conep:xaTrenbHasi 00J1aCTh OLEHKH: (PU3MUECKUE CUCTEMBI

e KomnereHTHOCTHasi 00J1aCTh OLEHKU: TPUMEHEHUE €CTECTBEHHO-HAYYHBIX METOOB
HccIe0BaHUs

e KoHTeKcT: JIMYHBIN

e YpoBeHb CI0KHOCTH: CPEIHUN

e @opmMarT 0TBeTA: 33JJaHUE C BEIOOPOM OJTHOTO BEPHOTO OTBETA
O0BeKT OLICHKHU: BBIJIBUT'ATH O6’b$ICHI/IT€.HBHI:I€ TUIIOTE3bI U NpcajiaraTb CHOCO6BI ux
MIPOBEPKHU

e MaxkcumauabHblil 0ast: 1

e (Cnocod nmpoBepKkM: MporpaMMon

CucreMa oneHUBAHNA:

bana Conep:kanue KpuTepus
1 Bri6pan otBet 4 (Uem Gosbinie BoJbI B O0Kaie, TEM HUXKE TOTYYAIONIHICS 3BYK).
0 Bri6pan npyroii BapuaHT OTBETa HJIM OTBET OTCYTCTBYET.
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IIpumep 4. 6 kaacc.
Meroanyeckuii KOMMEHTapUH K KOMILIEKCHOMY 32JaHUIO
«IIpopacrer J1u ceme4Ko?»

CroxeT 3ajaHusl CBS3aH C MHTEPECHBIM M JIaXKe 3araJJoYHbIM OMOJIOTMYECKUM SIBIICHUEM —
IpopacTaHWeM W3 CEMEHM pocTKa. J[eTu 4acTto BUAST MPOPOCIIME PACTEHMsS, HO HE KaXKIbIN
3aIyMBbIBA€TCA O TOM, KaK e 3TO MPOUCXOUT.

KommiekcHoe 3aanue BKIIIOYAET 4 OTIETbHBIX 331aHUsI OT HU3KOTO JI0 CPEIHETO YPOBHS
CJIOKHOCTH.

3amanus 1/4 m 2/4 orHocutTcs k kommereHIuu «HayuHnoe oObsicHeHue sBieHmit». [1o
TUITYy 3TH 33JaHHsI OTHOCUTCS K BBHIOOPY HECKOJIbKMX BEPHBIX OTBETOB. /{151 OTBeTa Ha 3amaHue
1/4 ydammmcs HEOOXOIUMO TPUMEHUTh WMEIOIIUECs] OMOJOTHYECKHe 3HAHUS 00 YCIOBHUSIX
MpOpACTaHusl CEMSH, a TaKXE HMCEIOUIUIKCS JIMYHBIA IMPAKTUYECKUU OmbIT. [lnsg oTBeTra Ha
3amanue 2/4 yqamuMcss He0OX0MMO ONUpPaThCs Ha 3HAHUS O CIIOCO0ax TMoceBa CeMsiH, a TaKkKe
ONMPATHCS HAa 3HAHUS U3 BHEIIKOJIbHBIX HCTOYHHUKOB, MTOJIyYEHHBIE B PEAJIbHBIX YCIOBUSX.

3amanue 3/4 OTHOCHTCA K KOMIIETCHLIMM «UHTEPIPETAlvsl JAaHHBIX W MCIOJIb30BaHHE
Hay4YHBIX JI0KA3aTEIbCTB JJIS IMOJy4YyeHUs BbIBOAOBY». [lo THmy 3TO 3aaHue C pa3BEpHYTHIM
oTBeTOM. B 3TOM 3aanuu yyammmcs HY>KHO Ha OCHOBE aHAJIM3a MPEICTaBICHHBIX PUCYHKOB, a
TaK)Ke UMEIOIINXCs OMOJIOTMYEeCKUX 3HAHUAX 00 0COOEHHOCTSIX MpOpacTaHus CeMsH, 3HAYCHUU
U POCTE KOPHSI OTBETUTH HA BOIIPOC, MOYEMY IIPHU IPOPACTAHUU CEMEHHU 3aPO/JIbIIIEBBIA KOPEIIOK
pacTér OwicTpee, omepexasi poCT IPYTHX OPraHOB 3apOIbIia’?

3ananue 4/4 oTHOCUTCS K KOMIIETEHIMH «IIPUMEHEHHE €CTECTBEHHO-HAYYHBIX METOJIOB
uccienoBanus». [1lo TUMy OTHOCHTCS K 3aJaHMIO C Pa3BEPHYTHIM OTBETOM. B »TOM 3amanuu
JaeTcss TOAPOOHOE ONKMCAHHWE OKCIEPUMEHTa W €ro pe3yibTaTbl, a TaKXKe IMPUBEICHBI
WJUTIOCTPALIMM TIPOBEICHHOTO S3KCHEPUMEHTA. YUalluMcs Mpejaraercsl cjaejaTh BBIBOJ Ha
OCHOBE OINHMCAaHHOTO 3KCIIEPUMEHTA.

Komnnekcnoe 3amanune «lIpopacrer mu cemeuko?», IPUMEHUTEIBLHO K 6 KJIaccy, MOXET
HCIIONIb30BAThCS HA YpOKax OWOJIOTMU TPH M3YYCHHH TEMBI CTPOCHHE CEeMsSH, OCOOCHHOCTH U
YCIIOBUSI MPOPACTaHUS CEMsIH, a TAaK)Ke MPU M3YYCHHH TEM O 3HAUYCHUU U (DYHKUIUAX KOPHSL.
OTtpenpHble 3aJaHUSI MOXKHO HCIIONIB30BaTh AJIi (POPMHUPOBAHUSL HMCCIENOBATENIbCKUX YMEHUMN

00yJaronuxcst Ipu OPTaHU3aIMN TTPOCKTHO-UCCIICOBATEIBCKOM IS TEIIBHOCTH.
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Komnnexcnoe 3a0anue «llpopacmem nu cemeuko» (4 3a0anusn).

IIpopactér i cemeuxo?
3aganue 1 /4

Ilpouumanme mexcm, pacnonodxcenuwli cnpasa. /s omeema
HA 80NPOC OMMeEMbIme HYHCHbLE 6APUAHMBL OMEemd.

Kakue u3 mepedrncieHHbIX YCIOBHI HEOOXOIUMBI TSI
npopacTaHus ceMsiH?

Ommembvme mpu 6€pHbLX eapuarma omeemad.

[ Kucnopon

L VnoOpenus

O Bona

O Yraexucaslii ra3
O Terno

My Beerzia nopaxaio, 4To Jjake CHJIbHbIE U OOJIbIINE PACTEHHSI HAYMHAIOT CBOIO
KHU3Hb U3 KPOXOTHOTO ceMeHU. Ho uTo HyXHO, 4T0OBI 3T0 4yao mpousonuio? Beap
Jake MO0 CBOEMY Y4YacTKy Ha Jade Mula 3Haj, 4TO HE KaXJ0€ CEeMEUKO NaéT

BCXOAHI.

IIpopocmoxk pacmenus

5-9 kmacchl EcmecmeeHHo-HayuHaﬂ cpamommnocms
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IIpopacrtér u cemeuxo?
3aganue 2 / 4 [Tonyuyat nmu cemena Bc€ HeoOXoammoe, YTOOBI aTh POCTKH, 3aBHUCHUT M OT TOTO,

COOJTIIOTAIOTCS JIM ONpeAeTEHHbIE MTPaBUiIa MPH MTOCEBE CEMSH B TIOYBY.
Ilpouyumarime mexcm, pacnonodsxcennwiii cnpasa. /ns

omeenma Ha 6onpoc ommembvbme HYIHCHble 6aPUAHNTbL
omeemada.

Ha uyTto Hy)HO 00pamars 0co00e BHUMaHKE MPU ITOCEBE
ceMsiH?

Ommemvme mpu 6epHvlx eapuanma omeema.

O I'my6una nocepa

[ Bpems cyTok

O Cpoku nocesa

[ HampaBnenue Betpa
0 KauecTBO MOUYBBI
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IIpopacTér Jiu cemeuko?
3ananue 3 / 4

IIpouumatime mexcm, pacnonodceHnslil cnpasa. 3anuwume
CB01l omeem Ha 80NPOC.

[Touemy nipy mpopacTaHUM CEMEHH 3aPOJIBIIIEBBIA KOPEIIOK
pactér ObIcTpee, onepexast pOCT IPYTUX OpraHoB

3apobIma’?

Sanuwume ceoti omeem.

Mmuma Mmo3HaKOMHJICS C TPOLIECCOM IMPOPACTaHUs CEMsIH, Iepexoja CEMEHU U3
COCTOSIHUSI TIOKOSI K POCTY 3apOJIbIIIa U Pa3BUTHIO U3 HETO MPOPOCTKA.

CmpoeHue cemMeHU odHodonNeHO20 pacmeHUSs
{rweruya)

OKONORNOGRLE, B
COOCLULECH C CelMeRHON

Koy ok

ardocnen

cemMaIdons

.".'D‘-.'E"—.'.‘{a'" SEIGDIﬂwa
crnebenés

KOpeLor

Omanul npopacmanusl cemenu
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I[MpopacTér Ju cemeuko?

3ananue 4 / 4 Muma pemmia mpoBecTd 3KkcnepuMeHT. OH B3sl JBa OdroAna, MOJOXKHUI HAa UX JIHO

candeTku, MOMECTUI B HHX ceMeHa (acoid W Halwl HeMHOro Bojel. OmHO Omrofne ¢
IIpouumatime mexcm, pacnonodceHHblil cnpasa. CEMEHAMM OH ITOMECTHJI B TEMHOE MECTO, a IPYro€ OCTaBHJI Ha NTOJOKOHHUKE. Yepes 5 nHeit
3anuwiume ceéou omeem Ha 0npoc. Muia 3ameTus, 4yTo B OJIOJIE, KOTOPOE HAXOAWIOCh B TEMHOM MecTe, U B Ourojle,

KOTOpPO€ HaXOIMJIOCh Ha MOJOKOHHUKE, TPOPOCIIO OJTMHAKOBOE KOJUYECTBO CEMsIH (PacoIIm.
Kakoii BeiBOA caenan Mumia o pe3ysibTaTaM
CBOEro KCIepUMEHTA?

3anuwume ceoit omeem.

CeMeHa, HaXOIMBIIKMECS B TEMHOM MECTE CeMeHa, HAXOIUBIIHECS Ha ITOJOKOHHUKE
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XapakTepuCTUKH 32[IaHUI M CHCTEMA OLleHUBAHMSI.

3AJIAHME 1. MPOPACTET JIMU CEMEYKO? (1 M3 4). M®I' EC 6 019 01 _A7

XAPAKTEPUCTUKU 3AAHUS:
e ConepxarejbHasi 00J1aCTh OLEHKHU: KUBbIC CHCTEMBI
KoMneTreHTHOCTHAs 00J1aCTh OlIEHKU: HAYIHOE OOBSICHCHHUE SIBJICHUH
KoHTekeT: THIHBIN
YPpoBeHb CJI0KHOCTH: HU3KUI
dopmMart 0TBeTAa: 33J]aHUE C BLIOOPOM HECKOJILKUX BEPHBIX OTBETOB
e OO0OBbeKT OUEeHKH: MPUMEHITh COOTBETCTBYIOIINE €CTECTBEHHO-HAYUYHbIC 3HAHUS JIs
0OBSACHEHHUS SIBICHUS
e MakcuMaabHbIH 0as: 1
e (Cnocod nmpoBepKkM: MporpaMMon

CucreMa oneHUBAHNA:

bana CoaepskaHue KpuTepus
1 Bri6panst otBeTsl: 1 (Kucnopon), 3 (Bona), 5 (Temnno) n HuKakue apyrue.
0 Br16pansb! pyrue BapuaHThl OTBETA WM OTBET OTCYTCTBYET.

3AJIAHME 2. IPOPACTET JIM CEMEUYKO? (2 U3 4). M®I' EC 6 019 02 A7

XAPAKTEPUCTUKU 3AJJAHUA:
e CoaepxkarenbHasi 00J1aCTh OLEHKH: KUBbIE CUCTEMBbI
e KomMnereHTHOCTHasi 00JIaCTh ONEHKH: MHTEPHpPETALMs JaHHBIX M HCIOIb30BAHHE
HAyYHBIX J0Ka3aTeNbCTB JJIs MOJIy4E€HUs BHIBOJIOB
e KoHTekcT: TUUHBIN
¢  YpoBeHb CJI0KHOCTU: CPEAHUI
e @opmMarT 0TBeTA: 33JJaHUE C BEIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
e OObeKT ONEHKH: aHAIM3UPOBaTh, MHTEPIPETUPOBATH JAHHBIE U  JENAaTh
COOTBETCTBYIOIIHNE BHIBOJIbI
e MaxkcumajabHbIi 0as: 1
e Cnocod nmpoBepKkM: MporpaMMon

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus
1 BriOpanst otBeTsl: 1 (I'mybuna mocea), 3 (Cpoku mocesa), 5 (KadecTBo mouBsl)
HUKaKHe IpyTHe.
0 BriOpaHnbl [pyruie BApuaHThl OTBETA UM OTBET OTCYTCTBYET.
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3AJIAHME 3. IPOPACTET JIM CEMEUYKO? (3 U3 4). M®I' EC 6 019 03 A7

XAPAKTEPUCTUKU 3AJAHWA:
e Coaep:xkarenbHasi 00J1aCTh OLEHKH: KUBbIE CUCTEMBI
e KomMnereHTHOCTHasi 00JIaCTh OIEHKH: WHTEPHpPETAlMs JTaHHBIX M HCIIOIh30BaHHE
Hay4HBIX JI0Ka3aTeIbCTB IS TIOJYYCHHSI BHIBOJIOB
e KoHTeKcT: MECTHBIN
¢  YpoBeHb CJI0KHOCTH: CPEAHUI
e @opmar oTBeTAa: 33/1aHUE C PA3BEPHYTHIM OTBETOM
e OO0OBeKT OIEHKH: aHAJIU3UPOBATh, WHTEPIPETUPOBATH JaHHBIE H  JENaTh
COOTBGTCTBYIOH_II/IG BBIBO/JIBI.
e MakcuMaabHbIH 0as: 1
e Cnoco0 npoBepKM: SKCIEPTOM

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus
1 JlaH 0TBeT, B KOTOPOM TOBOPHUTCS, YTO 3apOBILIEBBII KOPEIIOK pacTeT ObICTpO,
oleperasi pocT IPYruX OpraHoOB 3apOJiblIIa, YTOOBI 3aKPENUTh IPOPOCTOK B IMOYBE.
0 Jpyroii 0TBET UM OTBET OTCYTCTBYET.

3AJIAHME 4. IPOPACTET JIM CEMEUYKO? (4 3 4). M®I' EC 6 019 04 A7

XAPAKTEPUCTUKU 3AJAHWA:
e CoaepxkarenbHasi 00J1aCTh OLEHKH: KUBbIE CUCTEMBbI
e KomMnereHTHOCTHasi 00JIaCTh ONEHKH: MHTEPHpPETALMs JaHHBIX M HCIOIb30BAHHE
Hay4HBIX JI0Ka3aTeIbCTB IS TIOJYYCHHS BHIBOJIOB
e KoHTeKCT: JIMYHBIN
¢  YpoBeHb CJI0KHOCTH: CPEIHUI
e @opmar oTBeTAa: 33/1aHUE C PA3BEPHYTHIM OTBETOM
e OO0OBbeKT OIEHKH: aHAJIU3UPOBATh, HHTEPIPETUPOBATH JaHHBIE U JENaTh
COOTBGTCTBYIOH_II/IG BBIBO/JIbI.
e MakcuMaabHbIH 0as: 1
e Cnocod npoBepKM: YKCIEPTOM

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus
1 Jla" oTBeT, B KOTOPOM CHOPMYITHUPOBAH BHIBOJI: OCBEIIEHHOCTh HE BIUSET HA
npopacTanue ceMsH (acou.
0 Jpyroii OTBET WU OTBET OTCYTCTBYET.
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Ipumep 5. 7 kaacc.
Meroanyeckuii KOMMEHTapUH K KOMILIEKCHOMY 32JaHUIO
«Tpasa I'epakia».

CrokeT 3amaHusl CBS3aH C MHTEPECHBIM pacTteHueM — OopmieBukoM CocHoBckoro. Ha
CETOAHSIIHUN JIeHb 3TO PAaCTEHUE JTOBOJBHO YacTO MOXKHO YBUIETH 32 TOPOAOM, BJIOJIb AOPOT U
naxxke B uepre ropoaa. Jletm uyacto oOpamiaroT BHUMaHHE Ha 3TO pacTEHHUE, MOCKOJIBKY OHO
OTIINYAETCsl OOTBIIMMH Pa3MEPAMHU.

KommnekcHoe 3amanue BKIIOYAET S OTAEIbHBIX 3aaHU, HU3KOTO, CPEAHETO U BHICOKOTO
YPOBHSI CIIOKHOCTH.

3amanus 1/5, 2/5 u 5/5 otHOCSTCS K KOMneTeHITNU «HaydHoe 0ObsicCHEHNE SIBICHUI.

3amanue 3/5 OTHOCHTCS K KOMIETCHIIMH «HHTEPIpPETalvs MAHHBIX U HCIIOJH30BAHHE
HAY4YHBIX JI0KA3aTEIbCTB ISl OTYUYEHUS BBIBOJIOBY.

3amaaus 1/5, 3/5 u 5/5 mo TUIY OTHOCSTCS K BRIOOPY OJHOTO WUIM HECKOJIBKHUX BEPHBIX
OTBETOB.

3ananus 2/5; 4/5 — 910 3a1aHUs C pa3BEPHYTHIM OTBETOM.

B 3apmanumax 1/5; 3/5 u 5/5 ywammMcs HY)XHO BHUMATEIbHO NpPOYUTATh TEKCT WU
NPUMEHUTh 3HAHUS W3 BHEMIKOJBHBIX HCTOYHUKOB BBIOpPATh OJUH WM HECKOJBKO BEPHBIX
OTBETOB.

Jlnis oTBeTa Ha 3amaHue 2/5; ydamumcsi He0OX0IUMO BHUMATEIBHO MPOYUTATh TEKCT U
NPUMEHHUTh 3HAHWS W3 BHENIKOJIBHBIX HUCTOYHUKOB M OTBETUTH, Onarojaps dyemMy OOpPIIEBHK
crocoOeH OBICTPO PACIPOCTPAHATHCS, 3aXBAaThIBasi HOBbIE TEPPUTOPHUH?

[Ipu otBete Ha 3amanue 3/5 ydamumcs HEOOXOIUMO BHUMATEIBHO MPOAHAIM3UPOBATH
MPHUBEICHHYIO CXEMY M BBIOPATh OJIMH BEPHBIN OTBET.

3ananue 4/5 OTHOCHTCS K KOMITETEHIIUH «IIPUMEHEHHE €CTECTBEHHO-HAYYHBIX METOJIOB
uccienoBanus». B 3ToM 3amaHuM  jgaercs MoApoOHOE ONKCaHUE OHKCIEPUMEHTa U €ro
pe3ynbTarhl. Yyammmces Mpejuiaraetcss copMyldpoBaTh THUIOTE3Y MPOBEAECHHOTO YUEHBIMU
IKCIEPUMEHTA.

KommnekcHoe 3amanune «TpaBa ['epakiia», NpUMEHUTENBHO K 7 KIACCy, MOXKET
UCIIONIb30BAaThCS HA ypoKax OHOJOTMM NpH H3y4eHHH TeMbl [lOKphITOCEMEHHBIE pacTEeHUs
ceMeicTBO 3O0HTUYHBIE PACTEHMsI, a TAKXKE NMPU H3YYEHUU COPHBIX M SJIOBUTHIX PACTCHH.
OtpenpHBIC 3a7aHUS MOXKHO HCIIOJIB30BAaTh JJIsi (JOPMHUPOBAHUSL HCCIENOBATEIBCKUX YMEHUH

06yqa101u1/1xc;1 IIpu OpraHu3alunu HpOGKTHO-HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.
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Komnaexcnoe 3a0anue «Tpaesa I'epaxnay (5 3a0anuii).

Tpasa I'epakaa
Beenenue

Ilpouumaiime gedenue. 3amem naxcmume Ha cmpenxy JJAJIEE.
TPABATEPAKIIA
Opnaxael, kKorna Urops €34l ¢ pOAMTENSIMU 3a TOPOJ, OH YBHJEN TUTAaHTCKOE PACTCHHE C KPYIMHBIMHU JIUCTHSIMH U OCIIBIMH IIBETKAMH,
coOpaHHBIMH B OTPOMHBIN 30HTHUK. Wrops crpocui: uto 3TO 3a pactenue? Poaumrenu ckazamu, 4to 3T0 O0oprieBUK COCHOBCKOTO — SITIOBUTOE

pacterre. COK pacTeHHs BBI3BIBACT CHIIBHBIE OKOTH, MIOATOMY HU B KOEM CiIydae HeNlb3s IOTparuBaThCs 10 Hero. Mropsi mopasuiu HEOOBIYHO
OoJbIITe pa3Mephl PACTEHUS, U OH PEUIUJ Y3HATh O HEM MOOOJIBIIIE.

N3 Untepuera Urops y3nan, uro O6opmeBUk COCHOBCKOIO M3-3a2 BHYIIUTENBbHBIX Pa3MEpPOB HA3bIBAIOT «THUTAHTCKUM YKpPOM» WM «TpaBa
I'epaknay». 10 pacTeHHe HHOTIa BBIpACTaeT 10 4 METPOB BBICOTONH. OHO UMEET TOJICTHIN OBl CTE0eTh U KPYITHBIE TIEPUCTHIC JTHCThS.
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Tpasa I'epakia
3amanme 1/ 5 HUrops mnpouuntan, uro OopmeBuk COCHOBCKOTO 00JIala€T BBICOKOU
MPOIYKTHBHOCTHI0, 3UMOCTOHKOCTBIO M KOHKYPEHTOCIIOCOOHOCThIO. PacreHue
Ipoyumaiime mekcm, pacnonoxcennvill cnpasa. s omeema | CONEPKUT BEIIECTBA, IOAABIAIOIIME POCT U Pa3BUTHE IPYrHX pacTeHuid. Tak
Ha 8ONPOC OMMembme HYJICHbIU 8aPUANHI OMEemda. OOPILEBUK 3aUHIIAET TEPPUTOPUIO BOKPYT CEOSI.

[Touemy GopieBHK CITIOCOOEH BBHITECHATH JIPYrUe PacTCHUS?
Ommembme 6ce epHble 6apUAHMbBL OMEEMA.

[] BosnbIme pa3Mepsl pacTeHUs

O] SIpko-3enéHas okpacka pacTeHUs

0O CozxeprxaHue sITOBUTBHIX BEIIECTB B PACTCHUH
L] Pactenue umMeeT moJiblii cTe0OeIb

[0 Cemena mpopacTtaroT Ipyu HU3KOW TeMIeparype
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Tpasa I'epakia
3amanue 2 / 5

Ilpouumatime mekcm, pacnonodCeHHblll Cnpaed. 3anuuiume
CB01l omeem HA 80NPOC.

biiaromapst yemy GopieBuK criocoOeH ObICTPO
pacIpOCTpPaHSATHCS, 3aXBaThIBasi HOBBIC TEPPUTOPUU?

3anuwume ceoit omeem.

Oxkazasiochb, 4TO POAMHOMN
OopmieBuka siBhsieTcs KaBkas.
[Tocne Benukoil oTeuecTBEeHHON
BOWHBI HYXHBI OBUIM HOBBIC
BBICOKOIIPOTYKTHUBHBIE
KOPMOBBIE KYJIBTYpHI. J{JIst 3THX
neneit Ob1 oTOOpaH bopiieBuk
CocHogsckoro. Ceifuac pacteHue
HE UCIOJB3YIOT IS KopMa
JKUBOTHBIM, HO  OOpIIEBUK
OBICTPO  pacmpoOCTpaHUJICA |
cTan BBITECHSTh pyrue
pacTeHuss Ha  3aXBauy€HHBIX
tepputopusix. OIHO pacTeHHE
MOXeT oOpa3oBatb Oonee 20
ThIC. ceMsiH. [lmoapr GopiieBrka
CHOCOOHBI K pacHpOCTpaHEHHUIO
C TIOMOIIBIO BETPa, JOKACBBIX U
CTOYHBIX BOJ, JAESITEIbHOCTU
YeloBeKa Ha PACCTOSTHHE [0
2 KM, HO OCHOBHAsI Macca CeMsH

OCBITIaeTCs Ha 3eMIIIO.
Hecospesiue ceMeHa
JI03pEBAIOT B MOYBeE.
Ku3HecnocoOHOCTh CeMsiH B
€CTECTBEHHBIX YCIIOBUSX

coxpansiercs 0osee S Jer.

Cemena 60pu;e8u1<a, onasuiue Ha 3emJjiro

5-9 kmacchl ECW!@CW!@@HHO-HayllHa}l cpamontHocnto

66 ctp. u3 143



METOANYECKHNE PEKOMEH/JAILINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

Tpasa I'epakia
3ananue 3/ 5

Hpoqumaﬁme meKkcnm u  usyvume cxemy, pacnojlONCEHHble
cnpaed. ,ZZJZ}? omeema HA 60npoc ommemovme HnyCHbllZ
eapuann omeema.

Ha xkakoit cragum pa3Butus pacteHus: crnocod «CKocuTh
pactenue» He OyaeT 3pheKTUBHBIM B O0ph0e ¢ 6OpIIeBUKOM?

Ommembme 00uUH 8epHblli 6aApUAHM OMEemd.

O Ilpu mepBbIX BCxoaax

O B nepuon popmupoBanust rIaBHOTO CTEOIIS
O Bo Bpemst BETCHHS

O Tlocne o6pa3oBaHus ceMsH

B omnoit w3 xHur Wrops mpouuTan, 4yTo B HACTOSIIEE BpeMsl OOPIICBUK
MOJIYYUJI CTATyC COPHOTO PACTCHUS U OPTaHW30BaHbI MEPOIPHUATHS 10 O0phOE ¢
3tuM pacteHreM. OH HamENn cxeMmy, Ha KOTOPOW TMOKa3aHbl CIIOCOOBI OOPHOBI ¢
OOPILIEBUKOM.

Kak 6opoTbcs ¢ 6opLLeBUKOM

CpesaTb COLBETHUS
C CEMEHaMI

HakpbITb MaTepuanom,
HE NPONYCKALLUM
CONHEYHbIE Ny4u
(MOXXHO NakeTom

Ina mycopa)

Q6paboTarb 3emnto
repouumuaamu

BbiKkonarb KOpE€Hb
W Nepekonate
3EMITHO
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Tpasa I'epakia

skcniepuMenTe? MHaue roBopsi, Kakoil pe3yabTaT OHU OXKUIAIH
YBHUJIETh Yepe3 HEKOTOPOE BpeMsi?

Sanuwume ceoti omeem.

3amanue 4 / 5 Uccnenys oqun u3 criocoboB 60psObI ¢ OOPIIEBUKOM, YUEHBIE BBICATUIH
Ha CIENHMATBHO BBIJCIEHHBIX YyYacTKaX, Te pacTéT OOpIIeBUK, pacTeHHUe,
Ipouumaiime mekcm, pacnonodicenHvlii cnpasa. 3anuwiume | KOTOPOE HA3bIBAIOT TUTAHTCKOW CaXaJMHCKOM TIpeyuxoil. OTo pacTeHue

C80U 0OMmeem Ha 80NPOC. pacnpoctpaneHo Ha JlaneHeM BocToke, pacT€T oueHb OBICTPO, BBIPACTACT Jaxe
BBIIIC OOpIIEBHKA W TIOPOHM JOCTUTAET BBICOTHI 5 M. [lpm 3TOM ruranTckas
Kaxkyto runote3y XxoTenu mpoBepuTh YUEHBIE B CBOEM rpeuynxa He S0BUTA, a B MOJIOZOM BO3pacTe Jake ChelT00Ha.

Tueanmcrxasn caxanunckas epeduxa
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Tpasa I'epakia
Saganue 5/ 5

Ilpouumaume mexcm, pacnonodxcenuvlii cnpasa. /ns omeema
HA 80NPOC OMMeEMbImMe HYHCHbLE 6APUAHNBL OMEemd.

Kakue wMepbl NpemoCTOPOKHOCTH HYXKHO COONIOAATh MPH
6oprOe ¢ boprieBUKOM?

Ommemvme 6ce 6EPHbLE 6APUAHMbL Omeemd.

[] M36erath mpsiIMbIX KOHTAKTOB C PACTCHHEM

L] PaGoTaTrh TOJBKO B BEUECPHEE BPEMs CYTOK

[0 PaboTaTk B ClIEHAILHOM KOCTIOME C KAITFOIIIOHOM

0 PaGoraTh HATOLIAK

[] PaGorarh B mepuaTKax, 3alllUTHBIX OYKaX M PECIIUPATOPE

Uropes mpountan B HHTepHEeTe, uTO B coke OopmieBuka COCHOBCKOTO
COACPIKATCA ANOBUTLIC BCHICCTBA, IMOBBIINAOINHWEC YYBCTBUTCIBHOCTH KOXHU
yeloBeka K yapTpaduosneroBomMy wu3nydeHuto. llocie mnomagaHus coka
pacTeHus Ha KOXY 4YeJIOBEKa IOJ BIIUSHUEM COJIHEYHOTO CBETa Ha KOXKeE
BO3HUKAIOT OXKOTH.
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XapaKTepuCTHKHU 3aJaHUI U CHCTEeMA OLlCHUBAHHS.

3AJJAHUE 1. TPABA TEPAKJIA (1 U3 5). M®I' EC 7 016 01 A8

XAPAKTEPUCTUKU 3AJAHUA:
e ConepxaresibHast 00J1aCTh OIEHKHU: KUBBIEC CUCTEMBI
KoMniereHTHOCTHAs 00J1aCTh OIlEHKH: HAYYHOE OOBSICHEHUE SIBICHUI
KonTekcT: MeCTHBIN
YPpoBeHb CJI0KHOCTH: CPETHUMN
dopmart oTBeTa: 33JjaHNE C BHIDOPOM HECKOJIbKMX BEPHBIX OTBETOB
e OO0beKT OleHKH: IPUMEHITh COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHbIE 3HAHUS IJIs
OOBSICHCHUS SIBJICHUS

e MaxkcumaiabHblii 6aywr: 1
e Cnocod npoBepKH: MporpaMmmMon

CucreMa oleHUBAHMSA:

baun Coaepkanue KpuTepHs

1 Bri6panst otBetsl: 1 (bonbiine pasmepsl pactenusi), 3 (CoaepxaHue s10BUTHIX
BelIEeCTB B pacTeHuH), 5 (CeMeHa npopacTaroT IpU HU3KOW TeMIleparype) u
HUKAaKHe JpyTue.

0 BriOpanb! pyrue BapuaHThl OTBETA UM OTBET OTCYTCTBYET.

3AJJAHME 2. TPABA TEPAKJIA (2 U3 5). M®I EC 7 016 02 A8

XAPAKTEPUCTUKU 3AJAHUA:

e CoaepxareqbHas 00J1aCTh OLEHKH: KUBbIE CUCTEMBI

e KomnereHTHOCTHasi 00J1aCTh OLEHKH: WHTEPHpPETALUs JaHHBIX U HCIOIb30BAHUE
Hay4HbIX JI0Ka3aTeJIbCTB IS TIOJYYE€HUS BBIBOJIOB

e KoHTekcT: MeCcTHBIN

e YpoBeHb CJOKHOCTH: CPETHUI

e @opmMmar oTBeTa: 33J]aHNE C Pa3BEPHYTHIM OTBETOM

e OO0OBeKT ONEHKH: AaHAIM3UPOBaTh, WHTEPIPETUPOBATH JaHHBIE M  J€JaTh
COOTBETCTBYIOIIHNE BHIBOJIbI

e MaxkcumajabHbIi 0ast: 2

e Cnocod nNpoBepKM: SKCIEPTOM

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus

2 Jla" oTBET, B KOTOPOM IPUBEEHBI HE MEHBILIE ABYX apI'YMEHTOB U3 Tpex: 1)
OopIeBUK 00pa3yeT 00IbII0e KOTUIECTBO CEMSIH; 2) CEMEHA JIOJITO OCTAIOTCS
YKU3HECITOCOOHBIMY; 3) CEMEHa MOTYT PaClpOCTPAHSITHCS Ha OOJBIINE PACCTOSHUSI.

1 JlaH oTBET, B KOTOPOM NPUBEAEH TOJIBKO OJWH APIYMEHT U3 TPEX, YKa3aHHBIX
BBIIIIC.
0 Jpyrue oTBeTHI MM OTBET OTCYTCTBYET.
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3AJTAHME 3. TPABA I'EPAKJIA 3 U3 5). M®I' EC 7 016 _03_AS

XAPAKTEPUCTUKU 3ANAHUS:
e CoaepxaresibHasi 00J1aCTh OLEHKH: KUBbIE CUCTEMBI
KoMneTeHTHOCTHAsI 00/1aCTh OLEHKH: HAaydYHOE O0bACHEHHE SBICHUN
KoHTekceT: MECTHEIN
YpoBeHb CJI0KHOCTH: HU3KUI
dopMaT 0TBeTA: 33J]aHUE C BEIOOPOM OJTHOTO BEPHOTO OTBETA
L] Oﬁ'BeKT OIICHKM . HpI/IMeH}ITB COOTBGTCTByIOH_II/IG GCTGCTBGHHO-HaquBIG 3HAHUA IJIA
0OBSACHEHHUS IBICHUS
e MaxkcumMaJabHbIH 0a/1: 1
e Cnocod npoBepkH: IPOrpaMMoit

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus
1 Bri6pan otBer 4 (ITociie oOpa3zoBaHUs CEMsIH).
0 Bri6pan npyroiif BapuaHT OTBETa HJIM OTBET OTCYTCTBYET.

3ATAHME 4. TPABA I'EPAKJIA (4 U3 5). M®I' EC 7 016 _04_AS8

XAPAKTEPUCTHUKU 3AJJAHNA:

e CoaepxaresibHasi 00J1aCTh OLEHKH: KUBbIE CUCTEMBI

e KomnereHTHOCTHasi 00J1aCTh OLIEHKH: MIPUMEHEHHE €CTECTBEHHO-HAYYHBIX METOJIOB
HCCIEI0BAHUS

e KoHTeKkeT: MECTHBIN

e YpoOBeHb CJIOKHOCTH: BBICOKUU

e dopmMar oTBeTAa: 33J]aHNE C Pa3BEPHYTHIM OTBETOM

e OO0BeKT OlEeHKHU: BBIIBUTATh OOBSICHUTEIBHBIC TUIIOTE3BI U TPEIJIaraTh CrOCOOBI MX
MIPOBEPKHU

e MaxkcuMaJbHBIH 0aJ1T: 2

e (Cnocod NpoBepKH: SKCIEPTOM

CucreMa OICHUBAHNA:

bana Conep:kanue KpuTepus

2 Jla" OTBET, B KOTOPOM T'OBOPHUTCS, YTO YUYEHBIE 0XKUAAIN YBUIETh, YTO TUTAHTCKAS
rpedrxa BHITECHUT OOpIIEBUK ¢ 3TuX yyactkoB MJIM uto uepe3 HEKOTOpoe BpeMs
Tam, I7ie poc OOPIIEBUK, BMECTO HEro Oy/IeT pacTH FMraHTCKasl Fpe4uxa.

1 Jla" OTBET, B KOTOPOM TOBOPUTCS TOJIBKO, YTO YUCHBIE OXKHIATN YBUIETH, UTO
TUTAHTCKas rpeunxa modeauT (3a1aBuT) OOPIIIEBUK, HO HE YKa3bIBACTCS, B UEM ITO
OyZeT BBIpaXKaThCsl.

0 Jpyrue oTBeTHI MM OTBET OTCYTCTBYET.
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3AJIAHHUE 5. TPABA I'EPAKIJIA (S U3 5). M®I' EC 7 016 05 A8
XAPAKTEPUCTUKU 3AJJAHUA:

e CoaepxareqbHas 00J1aCTh OLEHKH: KUBBIE CUCTEMBI

e KommnereHTHOCTHAasi 00/1aCTh OLEHKM: WHTEpIpPETalys JaHHBIX U HUCIHOJIb30BaHUE
HAy4YHBIX J0Ka3aTeNbCTB JJIs MOJIy4E€HUs BEIBOJIOB

e KoHTekcT: TMUHbBIN

e YpoOBeHb CJOKHOCTHU: HUZKUU

e @opmar oTBeTA: 33]aHHE C BHIOOPOM HECKOJIbKUX BEPHBIX OTBETOB

e OO0OBeKT ONEHKH: AaHAIM3UPOBaTh, MWHTEPIPETUPOBATH JaHHBIE M  J€JaTh
COOTBETCTBYIOIIME BBIBOIBI

e MaxkcumajbHbIil 0as: 1

e Cnocod npoBepkH: IPOrpaMMoit
Cucrema OlleHMBAHHUA:

bana Conep:kaHue KpuTepus

1 Bri6pans! otBetsl: 1 (M30erats npsMbIX KOHTAaKTOB ¢ pacteHueMm), 3 (Paborarts B
CIeNaJIbHOM KOCTIOME ¢ KamomoHoM), 5 (PaboTaTe B mepuarkax, 3alIUTHBIX
OYKax U PecnupaTope) U HUKAKUEe APYTHeE.
0 Br16pansbl [pyrue BapuaHThbl OTBETA WM OTBET OTCYTCTBYET.

IIpumep 6. 8 kaacc.
MeToanuyecknii KOMMEHTAPUH K KOMILIEKCHOMY 3aIaHUI0
«3azpaznenue ammocgepv»

B conepxanue 3TOro KOMIUIEKCHOTO 3aJaHUs BKJIIOYEHBI HEKOTOPBIE 3KOJIOTMYECKUE
acrmeKThl coCTOsTHUS aTMocdepsl 3emun. [Ipu BBIMOIIHEHNH 3aaHUs ydalluecs paccCMaTPHUBAIOT
poOJIEMBbI, CBSI3aHHBIC C UI3MEHEHHEM COCTaBa MPHUMECEH B BO3/IyX€, BO3JICHCTBHEM Pa3IMUHBIX
BEILIECTB U XMMUUYECKHUX IMPOIIECCOB Ha OKPYXKAIOILIYIO0 CPEeAy U 3/10pOBbE uesioBeKa. B 3amanun
paccMaTpuBaIOTCS YK€ 3HAKOMBIE Y4YallMMCS W HOBBIE [JIi HHUX CHUTyallUM C TO3HUIHUI
MPEACTABICHUN 110 XWUMHHU, OWOJOTHM M JKOJOTHMH. B OCHOBHOM BBITIOJHEHHE 3aJaHUS
OPHUEHTHPOBAHO Ha NMPUMEHEHHE 3HAHUN 00 OKCHIAX W KHUCIOTaX, O BOJOPOIAHBIX COCIMHEHHSIIX
HEMETAJIIOB, YCBOEHHBIX B Kypce XUMHH §-9 KI1acCOB.

KommiekcHoe 3a1aHue npoBepsieT YpOBEHb OBIAICHUS] YMEHUSIMU, BXOSAIIUMU B COCTaB
BCEX TPEX KOMIIETEHIIMH €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, M BKJIIOYAET 5 OTIEIbHBIX
3aJaHUuH.

3amanue 1/5 oTHOCHTCS K KOMIETCHIIMHM «HHTEPIpPETAllvs MAAHHBIX U HCIIOJH30BAHHE
HAy4YHBIX JI0KA3aTEIbCTB JUIsl MOJYUYEHHsS] BBIBOJIOB» U MPEANOJaracT yMEHHE aHAJIU3UPOBATD,
WHTEPIPETHPOBATh JTaHHBIE W JENaTh COOTBETCTBYIOIIME BBIBOJBI. YPOBEHBb CIIOKHOCTH —
HU3KUW. YdanmuMmcs HeoOX0aMMO BbIOpaTh OJIMH BEPHBIA OTBET W3 BhIMIAfaromiero mMeHro. Jis
MPABUJILHOTO BBIOOpA UM HEOOXOJMMO HE TOJILKO BHUMATEIbHO 03HAKOMHUTBCS C COJIEpPIKaHUEM

3alaHusA, HO U TPUMCHUTb UMCIOIUCCA 3HAHUA O XUMUUCCKHUX CBOMCTBaX Ir'a3oB.
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B 3aganuu 2/5 yqamummcs npeniaraetcsi pacCMOTPETh Ipoliecc 00pa3oBaHUs KHCIOTHOTO
noxas B armocdepe. KomnereHTHOCTHAS 001acTh: HAydHOE OOBSCHEHUE SBICHUM. YUalIuMCs
HEOOXOUMO TIPOJAEMOHCTPUPOBATh YMEHHUE MPUMEHUTh COOTBETCTBYIOIINE €CTECTBEHHO-
HayyHble 3HaHHUS i1 OOBACHEHUS SBICHUS. YPOBEHb CIOXHOCTU: HU3KUH. B 3amanum
IpeJoiaraeTcs BbIOOP OTBETOB U3 MPUBEICHHOTO CITUCKA.

3amanue 3/5 OTHOCHTCS K KOMIETCHIIMH «HHTEPIpPETalvs JAHHBIX U HCIIOJH30BaHHE
Hay4HBIX JOKAa3aTeNbCTB JJisl TOJY4YEeHUs: BBIBOJOBY». lIpoBepsieTrcs yMmeHHE OLICHUBATh C
HAay4YHOU TOYKH 3pPEHUSI apryMEHTHI U JI0KA3aTEIbCTBA U3 PA3JIMYHBIX MCTOYHUKOB. YUalUMCSA
NPEACTOUT HE TOJBKO MPOAHAIU3UPOBATh TEKCT 3aJaHUs, HO W OLEHUTh IPUYUHBI
BO3HUKHOBEHHUA HKosornyeckux mpobiem. llIkompHukamM HeoOXoIuMO BHIOpaTh JBa BEPHBIX
orBera w3 crmucka. [l mpaBuiabHOrOo BBIOOpAa WM TpeOyeTcss HE TOJNBKO BHHMATEIHHO
O03HAKOMHTBCS C COAEPKAHUEM 3aJjaHus, HO U ONUPAThCA HA CBOM >KU3HEHHBIN OIBIT U 3/PaBBII
CMBICJI. YPOBEHb CIIOKHOCTU: CPEIHUH.

3amanue 4/5 HanpaBJICHO HAa MPUMEHEHHE YMEHHS Pacro3HaBaTh U (P OPMYIUPOBATH 11E7Th
JAHHOTO WCCIIEIOBaHUs, KOTOpOE€ OTHOCHTCA K KommeTeHnwnu «lloHmmanmne ocoOeHHOCTel
€CTECTBEHHO-HAYYHOT'O HCCIIEIOBAHUS). YPOBEHb CIIOKHOCTU: cpeaHuid. B 3ToMm 3amaHum
yyaluMmcsl HaJo JaThb CBOOOJHBIN pa3BEepHYTHIH OTBET. BBIMONHSAS 3TO 3alaHue, MIKOJbHUKU
AKTYaJIM3UPYIOT CBOM 3HAHMS WU ONBIT MPOBEICHUS XMMHUYECKUX SKCIEPUMEHTOB, MOJYYCHHBIE
IpH U3YYCHUU Kypca XMMHUHU, U TMPUMEHSIOT UX B HOBOW cHTyaru. YTOOBI ONpEneuTh IIeNb
OTbITa, UM HEOOXOJMMO BHUMATEIBHO PACCMOTPETh MpHUBEACHHBIE (GoTorpadud U OICHHUTH
pe3yabTaT — MOJIYyYEHUE PACTBOPA KUCIIOTHI.

3amanue 5/5 OGonee BBICOKOTO YPOBHSA. YYalIUMCS MPEICTOUT pa3o0paThCsi B CYTH
7ab0paTOpHOTO OMbITA ¥ TMPOTHO3UPOBATH €r0 PE3yNbTaThl. 3aJlaHWe HaIMpaBJICHO Ha
NPUMEHEHHE YMEHUS BBIIBUTaTh OOBSICHUTENbHBIC THIIOTE3bl M MpeajaraTh CIoCOObI HX
MPOBEPKU. DTO YMEHUE OTHOCUTCS K KOMIIETEHIMH «TOHUMaHHE OCOOCHHOCTEH eCTEeCTBEHHO-
Hay4YHOI'O HCCIEAOBaHUA». YPOBEHb CIOKHOCTH: BBICOKMH. B 3TOM 3agaHuum ywammmcs Haao
JaTh CBOOOJHBIN pa3BEpHYTHIH OTBET, B KOTOPOM OIMCATh MPOTEKAHWE XMMHUYECKON pEeaKIiu
pacTtBopa KHUCJIOTBI C MpaMoOpoOM. OTa peakuus MOJCIUPYET TMPOLECChl pa3pyILICHUS
CTPOUTEIIBHBIX MATEPUAJIOB MO/ JEHCTBUEM KUCIOTHOTO JOKIS.

B nenoM KoMmmieKCHOE 3anaHue «3acpA3HeHue ammocghepovl> MOKHO OTHECTH K
CpPEIHEMY YPOBHIO CJIOKHOCTH, XOTSI OHO BKJIIOYAET OTIEIbHBIC 3a/IaHUsI KaK HU3KOT'O YPOBHS
(1/5, 2/5), Tak u BeICOKOTO YpOBHS (5/5).

KomrmekcHoe 3amaHue MOXET HCIHOJIb30BAThCA MPU H3YYEHUU TEMaTHYECKHX OJIOKOB
«Knaccel Heopramumdeckux BewiecTB», «Hemeramnel u  uX coequHeHUsA», «XUMHUSA U

OKpYyzKaromas cpcaa» HC TOJIBKO B AUAIrHOCTUYCCKHUX, HO U B 06yqa101111/1x U Pa3sBUBANOIIUX
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HessaX. 3alaHue MOXKET OBITh IPEIJIOKEHO YJAIIUMCS IIETMKOM I B BUJE OTACIBHBIX 3aaHui

Ha ypOKax MOJy4eHHs HOBBIX 3HAHUM, a TaK)Ke JUIsl OpraHu3aluy IOBTOPEHUS U 0000ILECHHS.
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Komnaexcnoe 3a0anue «3azpaznenue ammocghepory (5 3a0anuii).

3arpsisHenne atMocgepsbl
Benenue

Ipoyumatime 6gedenue. 3amem npucmynatime K 8bINOIHEHUIO 3A0AHUL, HANXCAB HA KHONKY C HOMEPOM 3A0aHUSL.
3ATPA3BHEHUE ATMOC®EPBI

Jlerom Omst moObIBaa B TOCTSIX Y POJCTBEHHUKOB, XUBYIIUX B OOJBIIOM MPOMEBIIIICHHOM Topojie. Korma oHr BMeCTe OCMaTpUBAIN OKPECTHOCTH,

Ounst yBHIENa € BBICOTHI X0JIMA, YTO HAJ TOPOJIOM HaBHCIAa TEMHAA TeJeHa. «Y Hac B TOPOAE 3KOJIOTHYECKOE IPodIeMa — 3arpsA3HEHHUS BO3LyXay», — HOSICHIUIN
One. E€ 3annTepecoBan Bonpoc: «[louemy 310 mponcxoaut?»

Ona Hanua nadopmaruio B IHTepHeTE:
[TpupoaHbIe TPOIECcCH U AESTEIBHOCTD JIIOAEH MOTYT CHIIBHO BIMATH HA COCTAB BO3/yXa.
Exxeromno B atMochepy BeIOpachiBaeTCsi OrpoMHOE KoaudecTBO BpeaHbix npumeceit: CO, COz, NO2, SO2, TBEpabie yacTuibl u ap. OHU 00pa3yroTcs

NpU W3BEP)KCHUH BYJIKAHOB, B pE3yJbTaTe OHOJIOTMYECKUX IPOIECCOB, PAOOThI MPOMBIIUICHHBIX MPEANPUSTHN W TpaHcmopTa. ['a3el — 3arps3HUTENN
aTMocQepbl HAHOCST OOJIBIION Bpell OKpYXKAIOIIeH cpejie.
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3arpsiznenne atmocdepnl
3amanue 1/5

Ilpouumatime mexcm, pacnonodiceHnslii cnpaga. /{ns omeema Ha
80NpOC BblOEpUME 6 LINAOAIOUWUX MEHIO HYICHBIE APUAHIBL

omeema.

Kakwue BeliecTBa SIBJIAIOTCA IIaBHOW MPUYUHOMN 3arps3HEHUA
Bo3myxa B Jlumerke, B Mockse?

Bbl6epume HYJiCHblE 6ApuUaHntvl omeemada 6 6b1na()aiou4ux MEHIO.

MockBa: Buinadarwwee mento 1:

3arps3HeHHEe BO3MyXa B KaXJOM TOpOJE€ WMEET pa3iIndHBIA COCTaB H
ompeAenseTcs] MHOTMMH TPUYMHAMA: YHUCIOM JKHTeNeH, KOJMYEeCTBOM TPAHCIIOPTA,
MPUCYTCTBUEM TEILTOBBIX AJIEKTPOCTAHIIUM, MPOMBIIUICHHBIX TPEIIPUITHH.

3arpsi3HUTEJIb

HceTouHukn

Vraekucnsiii raz CO;

colcuearnue moniued, 6bl6p00bl
mpadncnopma, npoyeccvl CHUEHUA

Oxcun yrnepona (1) CO (yrapusrit
ras)

6610POCHL MPAHCNOPMA

CoenuHeHHUs Cephl:
Oxcup cepst (IV) SO; (ceprucTbIit
ra3), H.S cepoBomoposn

6b10POCHL MEMALLYPSULECKUX
3a60008, cocucanue yensi u
opegecumbl

6b10POCHL MPAHCHOPMA,

Cco Okcuasl azota NO, NO; <
2 XUMUUECKOU NPOMbBIUIEHHOCU
SO:
H>S ’
CH4 ]
Jluneuk: Boinadarowee menio 2:
CO:
CO
H,S
NO
3arpasHeHue Bo3ayxa B . JluneLke 3arpsasHeHue Bo3ayxa B Mockse
Topon Jlumenk, HacemeHue KOToporo coctaBisieT okoio 500 000 xutenei,
pacnonoxken B lleHTpansHoM ¢QenepanbHoM Okpyre. OTo KpymnHeimwuii B EBpome
IeHTp 4€pHO MeTayuTypruu. I'opox MockBa — caMblii OOJBIION TOPOA ¥ TIABHBIHN
TPaHCHOPTHBIN y3€Jl CTPaHBI.
5-9 xmacchbl EcmecmeenHo-Hayunas 2pamomHmocms 76 ctp. u3 143



METOANYECKHUE PEKOMEHJIAIIUHA 1o ¢opMUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

3arpsizHenue atmocdephnl

3amanue 2/ 5 WN3-3a 3arpsi3sHEHNS BO3yXa MOTYT CTaTh OMACHBIMU M aTMOC(EpHBIE OCaIKH.
TakuMu ocagkamu SIBJISIOTCS, HampuMep,

Ipouumatime mexcm, pacnoiodicenHuvlil cnpaea. [{is omeema Ha «KHUCJIOTHBIE TOXKIW.

60NPOC OMMEMbME HYICHbIE 8aAPUAHMbL ONEEMA. OTO sBJEHUE BO3HUKACT, KOTAa B = \
aTMocdepe COIACPKHUTCS  3HAYUTENBHOE e :

Kakue razpl MOryT cTaTh IPUYMHOM «KUCIOTHOI'O IOKAI»? KOJIM4E€CTBO rasos, CHIOCOOHBIX L -
B3aUMOJICUCTBOBATh C BOJASHBIMU IapaMu

Ommembme 06a 6epHbIX APUAHMA OMEEMA. ¥ 00pa3OBEIBATE KAIENBKH PACTBOPOB
CUJIBHBIX KHCIIOT, KOTOpBIE IIONAJA0T Ha

O Cco 36MJII0O B BHJE JA0XAd. BelnaneHue

S0, KHUCJIOTHBIX JTOXKIEW» 4Yallle MPOUCXOIUT

O NH; B CTpaHax C  pa3BUTOM  TsOKEIOU

O NO, IIPOMBILUIEHHOCTBIO.

O CHy
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3arpsizHenne atMocdepsbl
3amanue 3 /5 «KucnotHele moXaw» OMAcHBI IS OKpyXkaromied mnpupombl. OHEU MOTYT
BBI3BaTh T'HOEITh HEKOTOPHIX JXUBBIX OPraHM3MOB B BOJOEMAaxX, MOBPEKIAIOT
Ipouumatime mexcm, pacnonodicenHvlil cnpasa. [lns omeema Ha éonpoc | pactenus. Taxke OHM pa3pyLIalOT TOPHBIE TOPOIBI, METAIIMYECKHE KOHCTPYKIMN

ommentbnie HYyJHCHble 8APUAHNTbL Oneenda. " CTPOUTCIIBHBIC MaTCpUaJlbI.
CTaTYI/I U CTPOCHUSA, KOTOPBIC BCKAMU IIPOCTOAIIN 0e3 HOBpe)KI[eHHﬁ, B
Kakue sxonorunueckue HpO6JleMI:I HC CBA3aHBbI C BhIIIaACHHUCM MOCJICAHUC NCCATUWICTUSA CTAIN pa3pylaTbCAa Mog ,I[eflCTBPICM KHCJIOTHBIX ,Z[O)K,E[efl.

«KHUCIIOTHBIX» OCAJIKOB, @ IMEIOT APYTHe IPUIHHBI?
Ommembme 08a epHbIX 6apuanma omseema.

(] VeenuuuBaeTcst ComepKaHne B BOJIE TIPUMECEH THKEIBIX METAIIIOB.
0] Bo3HukaeT «rmapHUKOBBII AP PekT» B aTMochepe.

O IIporcxoauT rudesb peIObI B 03€pax.

[0 VMensbImaeTcs BUIOBOE pa3HOOOpa3re pacTeHHiA.

0 YMeHbIIatoTCs IWIO0IAIH JISTHUKOB.

Paspywenue ckynonmypwi noo oeticmeuem
KUCTIOMHBIX 0024COell
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3arpsi3HeHHe aTMocdepbl

3ananue 4/ 5 Ha mpakTHueckoM 3aHSATHM WIKOJIBHUKKA W3y4alldl SIBIICHHS, KOTOPHIC
MPOUCXOAAT B MPHUPOJC TPU 00pa30BaHUM «KHCIOTHOTO Hoxas». Ons u Marra

Ilpouumatime mexcm, pacnonodiceHnslii cnpaga. 3anuuiume ce0u paboTanu B mape.

omeem Ha BONpoc. Ha nepsom smane oHH CXXWTaId B KOJIOE KyCOYEK CEpbl, MPEABAPUTEIHHO
HaJIMB B He€ HEMHOTO BOJIbI U T00ABHB HECKOJIBKO KaIlellb JJaKMyca.

Kakyro nens craBunu Ot u Maina, Koraa mpoBOAWIIM OTIBIT Ha TIEPBOM Kornma e, 00pa3oBaBIIMICS TTOCIIE CTOPAHUS CEPhI, B KOJIOE paccesics, OHH

aTane padoThI? HaOIOIaIH Pe3yNIbTaT PeaKIlnuH.

Banuwume ceoti omeem.

Corcueanue cepbl
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3arpsiznenne atMmocgepbl

3amanue 5/ 5 Ha emopom »mane wuccienoBaTeld pelIdd MOJEIUPOBaTh BO3JEHCTBUE
«KHUCIIOTHBIX JOXIeH» Ha wpamop. i 3Toro oHM Jo0aBWiIM B PacTBOP,
Ilpouumatime mexcm, pacnonodiceHnslii cnpaga. 3anuuiume ce0u MOJIYYCHHBIN B MPEABIAYIIEM ONbITE, KyCOUEK MpaMopa.

omeen Ha 60npoc.

Kaxkyro runoresy npoBepsy UCCIEAOBATENN B 3TOM OIBITE, HHAYE
TOBOPSI, KAKOW Pe3ybTaT OHU MPEAIOIaraid yBUIETh?

Banuwume ceoti omeem.

Peaxyus ¢ mpamopom
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XapaKTepuCTHKHU 3aJaHUI U CHCTEeMA OLlCHUBAHHS.

3AJAHHME 1. 3AT'PABHEHUE ATMOC®EPBI. (1 u3 5) M®I' EC 8 023 01 _A9

XAPAKTEPUCTUKU 3AJIAHUA:

o CopepxaTejbHasA 00J1aCTh OLEHKU: PU3NIECKUE CUCTEMbI

e KoMnereHTHOCTHas1 00/1aCTh OLEHKH: HHTEPIPETALXs JAHHBIX U UCIOJIb30BAHNE
Hay4HBIX JJ0Ka3aTeNbCTB AJIS MOIY4YEHUS BBIBOIOB

e KoHTtekcT: MeCTHBIN

e  YPpOBeHb CJI0KHOCTHU: HU3KUI

e @opmar oTBeTA: 33/1aHNUE HA YCTAHOBJIEHUE COOTBETCTBUS

e OO0beKT OLeHKH: aHAIM3UPOBATh, MHTEPIIPETUPOBATD JaHHbBIE U JI€1aTh
COOTBETCTBYIOILINE BBIBOJIBI.

e MaxkcuMaJbHbIi 021 1

e  Crnocod npoBepKu: IporpaMmMon

CucreMa OICHUBAHNA:

bana Copep:xxanue KpuTepus
1 B Beimagaromem criucke 1 Beiopano: COz.
B Brimagatomem crimcke 2 BeioOpano: H»S.
0 Br1Opanb! 1pyrue oTBETHI WIIM OTBET OTCYTCTBYET.

3AJAHHUE 2. 3SATPABHEHUE ATMOC®EPBI. (2 u3 5) M®I' EC 8 023 02 A9

XAPAKTEPUCTUKU 3AJJAHUA:
Conep:xaTejibHasA 00J1aCTh OLEHKHU: (PU3HUECKUE CUCTEMBI
KomneTeHTHOCTHAs1 00J1aCTh OLEHKH: HAyYHOE O0bSICHEHHUE SBJICHUN
KonTeker: rnobanbHbIi
YPpoBeHb CJI0KHOCTH: CpEIHUN
®opmar oTBeTa: 3a/1aHNE C BBIOOPOM HECKOJIBKHX BEPHBIX OTBETOB
*  OO0BbeKT OLeHKHU: NPUMEHATb COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHbIE 3HAHUS IS
O0O0BSICHEHUS SIBJICHHSI.
e MakcuMaabHbIi 0aLT: 1
e Cnocod nmpoBepKHU: NPOrpamMmoit

CucreMa oleHUBAHMSA:

bana Coaepkanue KpuTepus
1 Bri6panst otBeTsl: 2 (SO2), 4 (NO2) 1 HUKaKue Ipyrue.
0 Br16pans! qpyrue BapuaHThl OTBETA WM OTBET OTCYTCTBYET.
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3AJAHHUME 3. 3AT'PABHEHUE ATMOC®EPBI. 3 u3 5) M®I' EC 8 023 03 A9

XAPAKTEPUCTUKU 3AJAHUA:
Conep:xaTejibHasA 00J1aCTh OLEHKHU: (PU3HUECKUE CUCTEMBI
KoMmniereHTHOCTHAs 00J1aCTh OIlEHKU: HAYYHOE OOBSICHEHUE SIBICHUI
KonTekeT: rnobanbHbIN
YPpoBeHb CJI0KHOCTH: CPETHUMN
@dopmart oTBeTAa: 33JjaHNE C BHIDOPOM HECKOJILKMX BEPHBIX OTBETOB
e  OO0beKT OlleHKM: IPUMEHITh COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHBIE 3HAHUS JIJISI
OOBSICHCHUS SIBJICHUS.

e MakcumaabHbIi 0awr: 1
e Cnocod mpoBepKH: NPOrpaMmoit

CucreMa onleHUBAHMSA:

bana Coaepkanue KpuTepus
1 Bri6panst otBeThI: 2 (Bo3HukaeT «mapHUKOBEI 3 dexT» B atmochepe), 5
(YMeHbpIIA0TCS TUIONIAM JIEAHUKOB) U HUKAKUE JIPYTHE.
0 Br10OpaHbl Ipyrue BapuaHThl OTBETA UM OTBET OTCYTCTBYET.

3ATAHHME 4. 3AI'PASHEHUE ATMOC®EPBI. (4 u3 5) M®I' EC 8 023 04 A9

XAPAKTEPUCTUKU 3AJJAHUA:
e Coaep:xare/ibHasi 001aCTh OLEHKH: QU3UIECCKUE CUCTEMBI
e KomnereHTHOCTHAas 00,1aCTh OLIEHKH: TIPUMECHEHUE €CTECTBEHHO-HAYYHBIX METOOB
HCCIIEIOBAHUS
KoHTeKkeT: THYHBIN
YpoBeHb CII0KHOCTH: CPEIHUI
@opMaTt 0TBeTAa: 33J]aHUE C Pa3BEPHYTHIM OTBETOM
O0beKT OLleHKH: paclio3HaBaTh U (OPMYITHUPOBATH IEJIb TAHHOTO UCCIICTOBAHMS.
MaxkcumMaJjbHbIH 0aJ1: 2
e (Cnoco0d npoBepKM: SKCIEPTOM

CucreMa oneHUBAHNA:

bana Conep:kanue KpuTepus
2 Jlan oTBeT, B KOTOPOM TOBOPUTCS O TOM, YTO LEJNb ONbITA: NOaydyuTh SO2 B
pe3yabTaTe CKUTAHUA Cepbl U JI0Ka3aTb 00pa30oBaHUE KHCIOTHI IIPU PACTBOPEHUU
rasa B BOJIE.
1 JlaH oTBeT, B KOTOPOM T'OBOPHUTCS O TOM, 4TO L€JIb OIbITAa — JOKa3aTh (I0KAa3aTh),
YTO B PE3YJIbTATE MOJIY4YAETCS PACTBOP KUCIIOTHI.
0 Jpyroii 0OTBET UM OTBET OTCYTCTBYET.
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3AJJAHHUE 5. SATPASHEHUE ATMOC®EPBI. (5 u3 5) M®I' EC 8 023 05 A9
XAPAKTEPUCTUKU 3AJAHUA:

e CopepxaTejbHasA 00J1aCTh OLEHKU: PU3NIECKUE CUCTEMbI

e KoMnereHTHOCTHAs 00J1aCTh OLEHKHU: TIPUMEHEHUE €CTECTBEHHO-HAayUYHbIX METOI0B
UCCIIETOBaHUS

e KoHTekcT: MTUYHBIM

e  YPpOBeHb CJI0KHOCTHU: BHICOKUI

e @opmart oTBeTA: 33JaHUE C PA3BEPHYTHIM OTBETOM

o O0BeKT OLICHKHM: BBIJIBUT'AaTh OGBHCHHTGHBHBIG TUIIOTE3bI U IMPpEAJIaraTb CHOCO6BI ux
MIPOBEPKHU.

e MaxkcuMaJbHbIH 0asL1: 2

e Cnocod mpoBepKuU: HKCIIEPTOM
Cucrema OlleHMBAHHUSA:

bana Conep:kaHue KpuTepus
2 Jla" oTBeT, B KOTOPOM CHOPMYITHUPOBAHA THIIOTE3a: MPAMOP PACTBOPUTCS B

pacTBOpE KUCIIOTHI C BbIJIEJICHHEM YTIIEKHUCIIOro rasa.
Jlan oTBeT, B KOTOPOM T'OBOPHUTCS TOJBKO, YTO MPaMOpP PACTBOPHUTCS.
0 Jpyroii OTBET WU OTBET OTCYTCTBYET.

[

IIpumep 9. 9 xknace
Meroanyeckuii KOMMEHTApUH K KOMILIEKCHOMY 32JaHUIO
«AHTHOMOTHKM — YOUIIIbI OaKTEpHiD)

OpHuM U3 TIaBHBIM MOTHBOM H3Yy4eHHsI Ouosioruu paszzena «UenoBeK U €ro 370pOBbE»
SBIISICTCS WHTEPEC y YYalIUXCSd K CBOEMY OpIraHU3MY, COXPAaHEHHIO 3/0pOBBS, IO3TOMY
pa3pabOTYMKH [T CO3/IaHUS KOMIUIEKCHOTO 3a/IaHMsI B3sUIM TEMY aHTHOUOTHKH.

B paboueit nmporpamme mo 6uosioruu 9 (8) kiiacca ¥ TEMaTHYECKOM IIJIaHE HE BBIICIICHBI
yachl Ha M3y4YeHHE AHTUOMOTHUKOB, TEM HE MEHee TeMa OYeHb IOoJIe3Ha A (OpPMHUPOBAHUS
kommnereHimii mo EHI, 3TH 3HaHUS M yMEHHs akTyalbHbl B Hame BpeMs. OO0 aHTHOMOTHKAaX
YIIOMHHAETCS B pa3HbIX TeMax: «BHyTpeHHss cpena opranuzmay, «MIMmmynurer» (9 ki.). O Hux
paccka3bIBAIOT P U3YYEHUU 1apCTB OakTepuii U rpuboB (7 KiI.), MHPEKIMOHHBIX 3a00JICBaHMI
(8-9 KI11.), BOSHUKHOBEHHH MYTallUid B OpraHU4YecKoM mMupe (9 Ki1.), B 4aCTHOCTH y OakTepuil u
BUPYCOB, TPHUCIIOCOOJICHUM TMATOT€HHBIX OakTepuil (PEe3UCTEHTHOCTH) K  Pa3IUYHBIM
AHTHUOMOTUKAM U CO3/IaHUH B CBS3M C 3TUM HOBBIX MPEMAPATOB 3TOU IPYIIIHI.

Co3gaHue W TpUMEHEHHE AHTHOMOTHMKOB pPACCMATPUBACTCS C HCTOPUYECKONH TOUYKHU
3peHus. Ydammecs Yy3HalOT o paborax Aunekcanapa Onemunra (BemuxoOpurtanus) 1o
OTKPBITHIO aHTHOMOTHKA neHUIMuIMHA (1928 1.). B HEM Takke mpuBOASTCS CBEACHUS O paboTax
[0 BBIICTICHUIO aHTUOMOTHKA B HAlllell CTpaHe IPyNIOi y4EHBIX MOJ PYKOBOACTBOM 3WHAM]IBI
EpMmonbeBoit, KoTopyto 3apy0exHble Kosieru Ha3biBanu «l ocnoxoit [leHnunmmuny.

[Ipumenenne nenunmimHa B CCCP kak pa3 npumnuwiock Ha Toabl  Benukoit

OTeuecTBEHHOM BOWHBI. DTOT MpenapaT crac MAIJIMOHBI KU3HEHN JIIOJIM C THOMHBIMH paHAMH,
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3apakeHHEM KPOBH, TyOepKyiI€30M, THEBMOHHUEH, MPEAYNPEeInI MHOTUM aMIIyTallud pyK U HOT
nociae TSOKEIBIX TpPaBM M paHeHUH Ha monie 00s. AHTHUOMOTHKM B OOJBIIOM KOJIMYECTBE
IPUMEHSIOTCS U ceiiuac, yu€Hble CO3al0T aKTUBHBIE MTPEnapaThl HOBOTO MOKOJIEHHS ¢ ITMPOKUM
CIIEKTPOM JECHCTBHUSI.

Tema kpaiiHe HeoOXxomuma s (OPMUPOBAHUS JTUYHOCTHBIX PE3yJIbTATOB OOYUCHMS:
NaTPUOTU3MA U TOPAOCTH, OUIYIIEHHUS ceOsl TpakJaHMHOM HaIllel CTpaHbl, COJIUIAPHOCTH C
JIOABMHU pa3HBIX CTpaH, JKEJAHUS COBMECTHOH pabOTHI MO H3YYEHHUI0 MHUPOBOTO HAYYHOTO
OTIbITA.

KommiekcHoe 3amanne «AHTHOMOTHKHM — YOWHIIBI OakTepwil» BKIIOYaeT 6 3aJaHMii:
HU3KOT0, CPEJTHET0 U BHICOKOT'O YPOBHS CIIOXKHOCTH. VcTIonb3yroTCs 3a1aHusI ¢ BHIOOPOM OJTHOTO
BEPHOT'0 OTBETA, HECKOJIILKUX M CO CBOOOIHBIM Pa3BEPHYTHIM OTBETOM.

B mepBom 3amanum 1/6 omucaH He3alUIaHWPOBAaHHBIM 3KcnepuMeHT A. driemuHra,
Onarogaps KOTOpOMY ObLT OTKPBIT MEpPBbI aHTUOMOTUK MEHULIMWUIMH. 3aJaHHe MUMEeT OJIUH
BepHbIN 0TBeT. [Ipu ero BhIMOIHEHHH HEOOXOIUMO MPOAHATU3UPOBATH MPEIIOKEHHBIE YEThIpe
BapuaHTa otBeTa. iMeHHo A. diaeMuHT nepBbIM 0OHAPYKUIT HHTEPECHEHIIEe SIBIEHUE, KOTOPOE
JIeTJIO B OCHOBY TOJYYEHHUS NMEHUIMJUIMHA — TUIECEHb BBIPA0ATHIBACT BEILECTBO, BBHI3BIBAIOIICE
rubens Oakrepuil. [IpoBepsemas KOMIETEHLINUS — «IIPUMEHEHUE €CTECTBEHHO-HAYYHBIX METO/I0B
UCCIIETOBAHUSI.

B 3amanum 2/6 ydammmcs HYXHO ONpPEACTUTHh IENIb OMHUCAHHOTO AKCIEPUMEHTa, B
KOTOPOM MPHUMEHSUIUCH ISATh Pa3IMYHBIX AHTUOWOTHUKOB. YUallMecs aHAIU3UPYIOT TEKCT C
OMKMCAHUEM OKCIIEpUMEHTa M PUCYHOK damku [leTpu ¢ mAThIO AMCKaMu 4YEPHOIO IIBETa,
CMOYEHHBIMU DPa3HbIMU aHTHOWOTHKAaMHU. BOKpyr MAHMCKOB HMEIOTCS KpPYrd Ppa3iIndHOro
nuaMerpa. OTo 30HbI rubenu 6akrepuil. [IpoBepseMyio KOMIIETEHIIMIO B 3TOM 33JaHUU OTHOCST
K MCCIIEIOBATEIIbCKON — <«IIPUMEHEHHE EeCTECTBEHHO-HAYYHBIX METOJIOB HCCIIEOBAHUSY.
3amanue TpeanojaraeT pa3BEPHYTHIA OTBET. Ydamuecs AOKHBI CHOPMYIUPOBATh IEIb
JKCIIEpUMEHTA.

3ananue 6/6 Takxke TpeOyeT U3N0KEHUS yUAIIUMHCS CBOUX MBICIICH, OHO CaMOe CI0XKHOE
B KOMIUIeKce. B 3agaHumM npuMeEHseTCs KOMIIETCHIMS «HAyYHOE OOBSICHEHUE SBICHHID.
[TpaBUIIbHBII OTBET B M3JIOKEHUH YYaIlUMUCS MOXET ObITh cienyroumm: «Eciau yacto nbéub
AHTUOMOTHKH, TO HAa KAKOH-TO pa3 MOTYT MOSIBUTHCSI YCTONUYMBBIE MyTaHTHbIE OAKTEpUU K HUM.
OHM BBDKUBYT U OyyT pa3MHOXKATHCS.

ITpu pazbope 3amaHusl ydaruMcs clieayeT OOBbsICHUTh, YTO IPUMEHsIeMble aHTHOMOTHUKU
He OyIyT NeHCTBOBATh HAa PE3UCTCHTHBIC (MYTaHTHBIE) OaKTepuu, OOJIE3Hh B TAKUX CIIydasX He
aeuutcs. [{nst Toro, 4ToObI CripaBUTHCS ¢ 3a00JI€BaHUEM, HA/I0 YHUUTOKUTh MYTaHTHbIE (POPMBI

npenapaTtamM, HeoOXOJMMO HAWTH Kakue aHTHUOMOTHKU M3 cymecTByroumx. C 3TOW Ienbio
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MPOU3BOAT TTOCEB MUKpOdIIOps! (OakTepuii) OOJBHOTO HAa aHTUOMOTUKH. BO3MOKHO KakoOH-TO
U3 HECKOJIBKMX aHTUOMOTHKOB MOXET MOJOWUTH Ui JiedeHus. [ mOHMMaHMs 3TOr0 Hay4yHOTrO
¢axTa cienyer emeé pa3 00paTUTHCS K 3aaHHIO 2/6.

B 3amanmsax 3/6, 4/6, 5/6 cnemyer BbIOpaTh HECKOJIBKO MPABUIBHBIX OTBETOB W3
npemiokeHHbIX. [lociie aHamM3a OMMCAaHHOTO JKCIIEPUMEHTAa B 3aJaHUUd 5/6 M OTBETOB K
3aJaHHIO yJalrecs BRIOMPAIOT MPAaBUIILHBIE OTBETHI K BOMPOCY: «KakoBbI MPUYMHBI TOSBICHUS
YCTOMYMBOCTH K aHTUOMOTHKAM Y HEKOTOPBIX BUJOB OakTepuii?». JIeBATHKIACCHUKN MOTJIH elé
HE M3y4aTh MOAPOOHO MaTepHal O MYyTalHUsAX, HO HEKOTOpbIE IPEICTABICHUS Yy HHMX BCE XKe
UMEIOTCA. MOXXHO MOSICHUTh UM, YTO MYTAallMU 3aTParuBalOT ME€HETUYECKUN MaTepuan KIETKH
(AHK wu PHK), Bo3HWKaiOT cHOHTaHHO. BO3HWKHOBEHHWE MyTalMii — 3TO ECTECTBEHHBIN
npupoaHbiii mpouecc. CamMu aHTUOMOTHKHM TPH BO3JCHCTBUM Ha OakTepuil MyTaluu He
BBI3BIBAIOT, OHH HE SIBJIAIOTCS MyTareHaMH.

KommiekcHoe 3amanne «AHTUOMOTHKA — YOWHIBI OakTepuil» HE MOXKET OBbITh
3aBepIIEHHBIM 0€3 3aJlaHuil 0 BPEIHOM BO3JEHCTBUU aHTUOMOTHMKOB Ha OPraHU3M YelIOBEKa.
VYuyamuecs MOTyT MpaBUJIBHO OTBETUTh Ha 3ajaHue 3/6, UCMONB3ys CBOM >KU3HEHHBIA OIBIT.
MHorue W3 HUX HCIONB30BAJM AHTUOMOTHKM M 3HAIOT, YTO TakKoe auapes u 3amop. U3
IIKOJBHOIO Kypca OMOJIOTMH OHM JIOJDKHBI OBITh XOPOLIO 3HAKOMBI C TaKMM IOHATHEM, Kak
«cUMOHMOHTB). O OaKTepUAX-CUMOMOHTAX, HAXOJAIIMXCS B KUIICYHHKE YEJIOBEKAa, YYUTEIIO
HeoOxoauMo emé pa3 nporuH(GOpMUpOoBaTh yyamuxcs. [IIKOJTbHUKM BCIIOMUHAIOT, YTO MPHU UX
3a00JIeBaHUAX POJHUTEIM COBMECTHO C aHTHOMOTHMKAMHU MOKymanu mpoOuotuku. Bompoc: «C
KaKOH LIEJIbI0 3TO JesaeTca?» cieayeT 0OCyaUTh Ha YpOKe B IPOLECCE JUCKYCCHH.

ITpu BhIMONHEHUU 3anaHus 4/6 yyamuecs pelaroT MpodiIeMy — Kakum 00pazom npuém
AHMUOUOMUKOE MOJCEM CMAMmb NPUYUHOU MAIOKposus? 3alaHnne PeronaraeT BHICTpauBaHUe
NPaBUIBHOIN TOCIEN0BATEIBHOCTH (DAKTOPOB, MPHUBOIAIINX K 3a00JE€BaHHIO, OHO (HOPMHUPYET
KOMIIETEHIMIO «HAY4YHOE OOBSICHEHUE SIBICHUS.

ITpumepHass paOouast mporpamMma Mo OHMOJIOTMHM HOCHUT PEKOMEHJATENIbHBIA XapakTep
(UCPO PAO, 2021 r.) mo3TOMy y4HMTelIb B IpaBe BBLACIUTH CAMOCTOSTENBHO HE TOJIBKO
(parMeHT ypoka, HO M LEJNbIil YPOK Ha PACCMOTPEHHE KOMIUIEKCHOTO 3aJaHus. Matepui gact
BO3MOXHOCTb OOCY/IUTh HE TOJIbKO MPUPOHBIE SBICHUS, CBI3aHHBIE C IJIECHEBBIMU I'PUOKaMU U
aHTUOMOTUKAaMH, HO M IPAKTHUYECKHE BOIPOCHI, KOTOPbIE MOMOIYT Yy4YallMMCs OTBETUTh Ha
Bonpockl: «HyXHO n mpUMEHATh aHTHOMOTUKU?», «Kak MX HmpuUHUMATh, 4TOOBI HE HAHECTH
yiepb cBoeMy opraHu3My?»  JIp.

Pazpa®oTunku 3amaHusi PpPEKOMEHIYIOT HCIOJIB30BaTh MaTepuanbl B CHUCTEME
JIOMOJIHUTEIBHOI0 00pa3oBaHus Uil OpraHu3alMii JUCKYCCHUH, MPOEKTHO-HUCCIIEN0BATENbCKOM

ACATCIIbHOCTH.
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Komnaexcnoe 3a0anue «Anmuoduomuku — youuyvl 6akmepuir» (6 3adanuii).

AHTHOMOTHKH — yOUiiubl 0aKTepuii
BBenenue

IIpouumatime egedenue. 3amem naxcmume na cmpenxy JAJIEE.

AHTUBUOTHUKMU - YBUHNIIBI BAKTEPUI

Haponst npeanx nuBunm3anuil (Eruner, Kuraii, Maaws) nucmnoib30Baiy TIeCHEBEbIN XJ1e0 17 Ae3uHGEKINY, TPUKIIAIbIBast €T0 K paHaM U
THOMHUKaM 3a00JIeBIIUX.

B 1928 rony Opurtanckuii yu€Hblii Anekcanap DieMuHT OOHApYKWJ TMEPBbI HACTOSANIUMN aHTHUOMOTHK. DTO CTAJO OJHUM M3 TJIABHBIX
oTkpbITuil XX Beka. [losiBIeHHe aHTUOMOTHKOB COBEPIIMIIO PEBOJIIOLMUIO B JICYCHHMH MHOTHUX BUOB MH(EKIMOHHBIX 3a00JIEBaHUI M MOMOTJIO
criacTy 0eccueTHOe YUCIIO JTHOACH.

CoBpemMeHHbIe YUEHbIE pa3padaThiBalOT aHTUOMOTUKY HOBOTO MTOKOJIEHUS, KOTOPbIE yXKe MOKa3aid 00HAIeKUBAIOIINE PE3YIbTAThl B IEPBBIX
ucnbITaHugax. Heo0XoauMOCTh B HOBBIX JIEKAPCTBAX OCTPa KaK HUKOT/IA, €CIIH YUeCTbh, YTO BO3pacTalolias yCTOMUUBOCTh OaKTEepHii K
aHTHOHMOTHKAM MPEJCTABIISET CEPbEIHYIO YTPO3Y.

5-9 xmacchl EcmecmgenHo-nayunas epamomHnocb 86 cTp. 3 143



METOANYECKHNE PEKOMEH/JAILINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

AHTHOMOTHKH — yOUiinbl 0aKkTepuii
Sanangue 1/ 6

Ilpouumaume mexcm, pacnonodxcenuulli cnpasa. /{nsa omeema Ha
80NPOC OMMEMbIME HYIHCHBIU 6APUAHN OTNEEM.

Kaxkoii BeiBoa caenan A. @iaeMUHT TOCIIE CBOETO
«HE3aIJIaHUPOBAHHOTO SKCIIEPUMEHTA)?

Ommemvme 00UH 8epHbIL 8APUAHM OMEEMA.
O Baktepuu mOru6Iu OT ATUTEIBHOTO XPAHCHHUS.
O Ilnecenp BbipabaThIBaia BEIIECTBO, BBI3BIBAIOIIEE THOCITH

OakTepuil.

O B gamiky IleTpu ¢ mieceHbo momnaia Karis
Je3UH(HUIHUPYIOLIETO BEIIECTBA.

O B npucyTcTBHU IUIECEHN OaKTEPHUU MEPECTaTH Pa3MHOKATHCS.

He3annaHupoBaHHBIN IKCIIEPUMEHT

B 1928 r. Anekcanap ®neMHUHT TPOBOAMII UCCIIEIOBAaHIE CTA(DUIIOKOKKA,
JIOCTaTOYHO paclpoCTpaHEHHOW OakTepuu, SBIAOLIEHCS BO30OyaAUTETEM
MHOTHUX 3a00JIeBaHU.

Kononus 6axmepuii cmaghunoxoxka

[Tocne otmycka, TPOBEAEHHOTO C CEMb
naboparoputo. Ilepen orne3gom :
OoH cobpan wyamku Iletpu c
pa3HBIMU oOpazmamu
(KynmpTypamMu) CTapUIOKOKKOB Ha
cTosie B yriy Jyaboparopuu. Ilo
BO3BpAIICHUH OH YBHJIEN, YTO Ha
NUTATEILHON cpele U3  arap-
arapa B oAaHoW u3 yariek Ilerpu
MOSIBUJICSL ~ IUJIECHEBBIK  Tpub
(cu3as  TUIECEHB), a  BOKPYT
IUleceHn Obula  o0JlacTh, B
KOTOpOi OakTepuun
OTCYTCTBOBAJIU. B JIPYTHUX
gamkax [lerpu mmeceHbr He
MOSIBUJIACH, a KOJIOHUU
CTaQMIOKOKKOB OBLITU B HOPME.

€i, y4EHBIH BEpHYJICI B CBOIO

ok :

Cuzas nnecenwv na azape. Ceemnoe
KOJIbYO BOKpYe NleceHU — 001acms, 20e
baxmepuu omcymcmeyom.
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AHTHOMOTHKH — yOUiinbl 0aKkTepuii
3ananue 2/ 6

Ilpouumavme mexcm, pacnonoxceHHwvlll cnpasa. 3anuuiume ceou
omeem Ha 80nNpoc.

B 4ém cocTosina nenp 3Toro s3kcrnepuMeHTa’?

3anuwume ceoti omeem.

bnaromapsi padore A. dnemMuHra TOSBUICS TEPBBIA aHTUOHMOTHK,
MEHUITWIUIMH, KOTOPBIM crac MuwuUIMOHBI ku3Hei. B Coserckom Corose
napajulelb-HO BETUCh paboThl MO M3TOTOBICHUIO AHTHOMOTHKA IO
pykoBoactBom 3. EpmonbeBoii. B 1943 rony Obulo  HajmakeHO
MPOMBIIIJICHHOE MPOU3BOJACTBO JKUAKOro mnenHumuiuHa. C  Tex mop
MOSIBUJIOCH MHOXECTBO JPYTrUX aHTUOMOTHKOB. HO 4eM OHHM OTIMYArOTCS

ApyT OT Apyra?

B ogHOM M3 3KCIIEPHMEHTOB Ha MOBEPXHOCTh MHUTATEIBHOW CpPEIbl C
KOJIOHHEH OakTepuil TMOJIOKWIM JUCKA (HA pHCYHKE — dYEpHBIE),
NPONUTAHHBIE Pa3HBIMH aHTHOMOTHKAaMH. Uepe3 HEKOTOpOoe BpeMsi BOKPYT
JMCKOB 00pa3oBaiach Mpo3pavHas 30Ha (Ha pUCYHKE — CHHSISL), 1€ TIOUYTH
HeT OaKTepui.
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AHTHOMOTHKH — yOUiinbl 0aKkTepuii
3ananue 3/ 6

Ilpouumaume mexcm, pacnonodxcenuulli cnpasa. /{nsa omeema Ha
80ONPOC OMMEMbIME HYIHCHbIE BAPUAHMBL OTNEEM.

Kakoii Bpex opranu3my MO>XeT HAHECTH NMPUEM aHTUOMOTHKOB?
Ommembme gce eepHble 6apuanmol omeema.

[ YMeHbIIIeHHE TONIHUHBI CTEHOK KUIIICUHUKA.

[ I'ubenp OakTepuii-CHMOMOHTOB B KUIIIEYHHKE.,

[1 Bo3HMKHOBEHHUE aJUICPTUUCCKUX PEAKIIHA.

0] YBenuvyeHue CKOPOCTH CBEPTHIBAHUS KPOBH.

0] YBenndyenue o0bEMa BBIICISIEMOTO KTy JOYHOTO COKA.

Xots1 6€3 aHTHOMOTUKOB TTOPON HEBO3MOKHO OOOWTHCH, OHU HE TaK
yK 0e300unHbl. B HEKOTOpBHIX CiIydasx Mocle MX MpHéMa MPUXOJAUTCS
JICUUTHCS, MHOTIA CEPHEIHO.

UtoObl  MpenoTBpaTUTh  HETaTHBHBIE  MOCIEACTBHUS  IpuUeMa
aHTHOMOTHKOB, YaCTO BMECTE C aHTUOMOTMKAMH Bpadyd HA3HAYAIOT IHUTH
IMPOBUOTHUKMN.

INPOBUOTUKHMN — »5TO KpOILICYHbIE TOJIE3HBIE OpPTraHU3MBbl,
KOTOPBIMH 3aCeJII0T KHILIEYHUK (JakToOakTepuu, Oudpuaymbakrepuu,
MOJIOYHOKHUCIIBIN CTPENTOKOKK, APOXOKEBBIC TPHOKH).
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AHTHOMOTHKH — yOUiinbl 0aKkTepuii
3ananue 4/ 6

Ilpouumaume mexcm, pacnonodxcenuulli cnpasa. /{nsa omeema Ha
sonpoc ucnoawv3ytime memoo «llepemawums u ocmagumau.

Kakum oOpazoM mnpuéM aHTHOMOTHKOB MOXET CTaTh IMPUYUHOMN

MaJIOKPOBHS? BricTpoiite MOCJIeI0BATEILHOCTh (hakTOpoB,
MPUBOISIINX K 3200JI€BAHHUIO.
Hcnonwvsyiime memoo «llepemawume u ocmasumevy, 4moow

nepemecmums COOMEEMCMBYIOUUE NPAMOY2OJIbHUKU C OYKeamu 6
Aueliku yenouku. 4moobvl uzmenumsv c80lU omeem, nepemawume
9/leMeHm HA e20 UCXO0HOe Mecmo, d 3amem nepemawjume Opyeou
9/1leMeHm 6 8blOPAHHOe MeCO.

@ Hapymenue oO6pa3oBaHus 3pUTPOLIUTOB
@ Hapymenne Mukpognopsl KHIIeUHUKa
[TosiBnenune ManokpoBus

Hapymenne cunte3a Buramuna Biz

@ [Tpuém aHTHOMOTHKOB

HekonTponupyembiii mpreM aHTHOMOTHKOB MOXKET CTaTh
NPUYUHON ManoKpoBuUs, OOJIE3HH, TPU KOTOPOW yMEHBIIAETCS
KOJIMYECTBO SPUTPOLMTOB (KPaCHBIX KPOBSIHBIX Telel) B KpoBu. B
o0pa3oBaHUM JSPUTPOIMTOB Yy4acTBYyeT BHUTaMHUH Biz, KOTOpBIi
CHUHTE3UPYETCS ONPEACIEHHBIM BUIOM OaKTepuil (KUIIEYHAs MaJI0vKa),
JKUBYIIUX B TOJICTOM KUIICUHUKE.

Opumpoyumel (Kpacuvie KpossaHblie menvya)
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AHTHOMOTHKH — yOUiinbl 0aKkTepuii
3ananue 5/ 6

Ilpouumaume mexcm, pacnonodxcenuulli cnpasa. /{nsa omeema Ha
80ONPOC OMMeEMbIME HYIHCHbIE BAPUAHMBL OTNEEM.

KakoBsl IMPUYUHEI IMOSABJICHUA yCTOfI‘IHBOCTH K aHTI/I6I/IOTI/IKaM y
HEKOTOPBIX BUJIOB OaKTepuii?

Ommemvme 6ce 6EPHbLE 6APUAHNMbL Omeemd.

[J AHTHOHOTHK YHHYTOKACT HEYCTOWYMBBIC OAKTEPHH.

0] 13-3a cmy4allHBIX MyTalMid Y HEKOTOPBIX OaKTepHid
MOSIBJISIFOTCS] T€HBI YCTOWYHBOCTH.

0] HeycroiiunBbie OakTepuu OBICTPO Pa3MHOXKAIOTCSI B OTCYTCTBUE
aHTHOUOTHKA.

0] YcroitunBeie OakTeprn OBICTPO Pa3MHOXKAIOTCS, TIEpeaaBas
T€Hbl YCTOMYMBOCTH.

L] Ha ycroitunBbie kK aHTHOMOTHKAM OaKTEpPUU HE JCHCTBYET
UMMYHHTET.

C antubOuotukamu cBs3aHa emé ojHa mpobiema. Hekoropble BuIbI
OakTepuii MPHOOPETAIOT YCTONYUBOCTh K OMPEACIEHHBIM aHTUOMOTHKAM,
KOTOpast 3alIUIIAET UX OT BO3ACHCTBUSA JIEKAPCTB.

Ecnu uenoBek 3apaxkaercs TakUMH OakTepHUsIMH, YCTOWYUBBIMH K
AHTUOMOTHUKAM, JICYUTh €T0 JICKAPCTBAMU CTAHOBHUTCS CJIOMKHEE.

Ha pucynke BbIllle TOKa3aHbl TECThl HA YCTOMYMBOCTH K
aHTHOMOTHKaM. bakTtepuu BeiceBalOT B damkax lleTpu, B KOTOpBIX
HAXOJATCs Oenbple TUCKU, TPONUTaHHBbIE aHTHOMOTHKOM. [Ipo3pauHbie
KOJIbIIa BOKPYT JUCKOB, KaK B YaIlIKe CJIEBA, [TOKa3bIBAIOT, YTO OAKTEpUU
3/1eCh HE BBIPOCITH. DTO CBUJETEIILCTBYET 00 OTCYTCTBUHM YCTOMYHUBOCTH K
aHTUOMOTHKY y 3TuUX Oaktepuil. bakTepunu B yalike crpaBa MOJTHOCTBIO
BOCIIPUMMYMBBI TOJILKO K JBYM (JIEBBIA W BEPXHUU TMpaBblil) U3 CceMU
aHTUOMOTHKOB; K TpéM (CpeaHui, TpaBbli MW BEPXHHUH JICBBIN)
HE3HAYUTeNbHAs YYBCTBUTEIBHOCTh, a K JBYM (HWXKHUE) HE
YyBCTBUTEJIbHBI BOBCE.
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AHTHOMOTHKHU — yOMHLIBLI OaKTepuii
3amanue 6/ 6 MHorue Bpauu M YYEHBIE YTBEpPXKIAIOT, YTO CIUIIKOM 4YacToe
yIOTpeOieHNe aHTUOMOTHKOB SIBIISIETCS] TJIABHOW MPHUYNUHON MOSIBICHUS
Ilpouumaiime mexcm, pacnonodxceHHvld cnpasd. 3anuwiume c6ou | yCTOMYUBOCTU K HUM Y MUKPOOPraHW3MoB. UeMm yarie J10au npuoderaroT
omeem Ha 60Npoc. K aHTHOMOTHKAM, TeM HIDKE CTAHOBUTCS UX 3()(HEKTUBHOCTS.

[ToueMy cUIITIKOM YacToe yrmoTpeOIeHre aHTUOMOTUKOB MOKET OBITh
TJIABHOW MPUYHUHOM TOSIBICHUS YCTOWYMBOCTH K HUM y OaKkTepHii?

3anuwume ceoui omeem.
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XapaKTepuCTHKHU 3aJaHUI U CHCTEeMA OLlCHUBAHHS.

3AJIAHUE 1. AHTUBMOTHUKH — YEUHUIIBI BAKTEPUMH. (1 U3 6).
M®I' EC 9 023 01 A10

XAPAKTEPUCTUKU 3ANAHUS:

e Conep:xkarejbHasi 001aCTh OLEHKHU: )KUBBIE CUCTEMBI

e KomnereHTHOCTHasi 00J1aCTh OLEHKH: UHTEPIIPETAIUS JAHHBIX U UCIIOIb30BaHUE
Hay"-IHbIX J0Ka3aTCIIbCTB OJId HOJIy‘-IeHI/I}I BBIBOJIOB

e Konrekcr: riobanbHbIH

e YpoBeHb CI0KHOCTH: HU3KUI

e @opmMmar oTBeTAa: 33J1aHKE C BEIOOPOM OJTHOTO BEPHOTO OTBETA

e OO0ObeKT OLeHKH: aHATH3UPOBATh, HHTEPIIPETUPOBATH TAHHBIC U JCNIaTh
COOTBETCTBYIOIIHNE BHIBOIBI

e MakcuMaJbHBIA 0asL: 1

e (Cnocod nmpoBepKM: MporpaMMon

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus
1 Bri6pan otsert 2 (Ilnecens BhipabaThiBajia BEIIECTBO, BbI3bIBAIOLIEE THOEID
OakTepuii).
0 Bri6pan npyroiif BapuaHT OTBETa HJIM OTBET OTCYTCTBYET.

3AJIAHUE 2. AHTUBMOTHUKH — YEUHUIIBI BAKTEPUM. (2 U3 6).
M®I' EC 9 023 02 Al10

XAPAKTEPUCTUKU 3AJAHUS:
e ConepxkarejbHasi 001aCTh OLEHKHU: )KUBBIE CUCTEMBI

e KomnereHTHOCTHasi 00J1aCTh OLEHKH: IPUMEHEHUE ECTECTBEHHO-HAYYHBIX METOJIOB
HCCIEeA0BaHUS

e KoHTekcT: r106anbHBbIH
YpoBeHb CII0KHOCTH: CPEIHUN
dopMar 0TBeTAa: 33J]aHue C pa3BEPHYTHIM OTBETOM
O0beKT OLeHKHU: pacrio3HaBaTh U GOPMYIUPOBATH LIEIb TAHHOTO UCCIET0BAaHUS
MaxkcumanbHblil 6a/ur: 1
e (Cnocod nmpoBepKM: MporpaMMon

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus
1 Jla" OTBET, B KOTOPOM OIPEAETSETCS eNb IKCIEPUMEHTA: TTOKa3aTh, YTO Pa3HbIC
AHTUOMOTHKY UMEIOT pa3Hyto 3P PEeKTHBHOCTD,
nim
OnHy aHTHOMOTHKY yOUBAIOT OOJIbIIIE OAKTEPH, UeM IpYTHeE.
0 Jpyroii oTBeT (B T.4. MOKa3aTh, YTO aHTHOMOTHKH PA3HBIC) UM OTBET OTCYTCTBYET.
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3AJIAHUE 3. AHTUBMOTHUKH — YEUHUIIbI BAKTEPUMN. (3 U3 6).
M®I' EC 9 023 03 Al10

XAPAKTEPUCTUKU 3ANAHUS:
e ConepxkarejbHast 001aCTh OLEHKHU: )KUBBIE CUCTEMBI
KoMmneTeHTHOCTHAsI 00/1aCTh OLEHKH: HAyYHOE OOBSICHEHUE SIBIICHUM
KonTekcr: rio0anbHbIi
YpoBeHb CJI0KHOCTH: CPEIHUN
@opMaT oTBeTA: 33JJaHUE C BEIOOPOM HECKOJIIBKUX BEPHBIX OTBETOB
Oﬁ'BeKT OLICHKH: HpI/IMeH}ITB COOTBGTCTByIOH_II/Ie GCTGCTBGHHO-HaquBIG 3HAHUA OJI4
00BSACHEHHUS IBICHUS
e MakcuMaabHbIH 0as: 1
e Cpnoco0 npoBepKH: nporpaMmon

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus
1 Bri6pans! otBethl: 2 (I'nbenb 6akTepuii-ciMOMOHTOB B KHILICYHUKE), 3
(Bo3HHMKHOBEHME AJIJIEPrUYECKUX PEAaKLUil) U HUKAKHE ApYyTHeE.
0 BriOpanb! pyrue BapuaHThl OTBETa UM OTBET OTCYTCTBYET.

3AJIAHUE 4. AHTUBMOTUKH — YEUHUIIBI BAKTEPUMN. (4 U3 6).
M®I' EC 9 023 04 A10

XAPAKTEPUCTUKU 3AJAHUS:

e Conep:xkarejbHasi 001aCTh OLEHKHU: )KUBBIE CUCTEMBI

e KomMnereHTHOCTHAasi 00,1aCTh OLEHKH: HAyYHOE OOBSICHCHHUE SBICHHS

e KoHTeKCcT: TUUHBIN

e YpoBeHb CI0KHOCTH: CPETHUMN
dopMaT 0TBeTAa: 33J]JaHUE HA YCTAHOBJICHUE MTOCIEI0BATENbHOCTH

e (OO0beKT OLEHKHU: JeNaTh U HAYYHO OOOCHOBBIBAThH MPOTHO3BI O IPOTCKAHUHT
MPOLIECCOB WM SIBIICHUI

e MakcuMaabHbIH 0as: 1

e (Cnocod nmpoBepKM: MporpaMMon

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepHus
1 Omnpepenena nocienosarenbHocTs: I b I" A B
0 J{pyroii OTBET UM OTBET OTCYTCTBYET.
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3AJAHUE 5. AHTUBMOTHUKHU — YEUIILBI BAKTEPHIA. (5 U3 6).
M®I' EC 9 023 05 A10

XAPAKTEPUCTUKU 3AJAHNA:

e ConepxkarejbHast 001aCTh OLEHKHU: )KUBBIE CUCTEMBI
KoMmneTeHTHOCTHAsI 00/1aCTh OLEHKH: HAyYHOE OOBSICHEHUE SIBIICHUM
KonTekceT: riio0anbHbIH
YpoBeHb CJI0KHOCTH: CPEIHUN
®opmaT oTBeTa: 33/1aHUE C BBLIOOPOM HECKOJIBKUX BEPHBIX OTBETOB

L4 O0beKT OHECHKHU: IPUMCHATH COOTBETCTBYIOINUE €CTECTBCHHO-HAYYHBIC 3HAHUA IJIA

00bsICHEHUS ABJICHUM
e MakcuMaJbHbBIN 0aJ11: 1
e Cpnoco0 npoBepKH: nporpaMmon

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus

1 Bri6pans! otBethI: 2 (M3-3a ciydaifHBIX MyTaluil Y HEKOTOPBIX OaKTepuit

MOSIBJISIFOTCS] TEHBI YCTOMYUBOCTH), 4 (Y CTOWUYNBBIE OaKTEpUU OBICTPO
pPa3MHOXKAIOTCsI, ITepeiaBas FeHbl YCTOMUYNMBOCTH) U HUKAKUE IPYTHE.

0 Br16pansbl [pyrue BapuaHThbl OTBETA WM OTBET OTCYTCTBYET.

3AJIAHUE 6. AHTUBMOTUKH — YEUHUIIbI BAKTEPHUM. (6 U3 6).
M®I' EC 9 023 06 A10

XAPAKTEPUCTUKU 3AJAHUS:
e Conep:xkarejbHasi 001aCTh OLEHKHU: )KUBBIE CUCTEMBI
e KomMnereHTHOCTHAasi 00J1aCTh OLEHKH: HAyYHOE OOBSICHCHUE SBICHHS
e Konrekcr: rimobanbHbIi
e YpoBeHb CJ0KHOCTH: BICOKHI
dopmMar 0TBeTAa: 33JjaHue C pa3BEPHYTHIM OTBETOM

e OO0beKT OleHKH: JeTaTh U HAy9HO 0OOCHOBBIBATH MIPOTHO3BI O MPOTEKAHUU

MPOLIECCOB WM SIBIICHUI
e MakcumaiabHbIi 0ast: 2
e (Cnocod nmpoBepKM: YKCIEPTOM

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepHus

2 JlaH OTBET, B KOTOPOM IIPOCIIEKUBACTCS UIEH:

NJIN

9acToe yNnoTpeOIeHne aHTHOMOTHKOB MTOBBIIIACT BEPOATHOCTD MOSBICHUS
OaKTepHii ¢ MyTalMsAMH, JIENAIONINX OAKTEPUH YCTOMYMBBIMU K aHTUOMOTHKAM,

«Ecnun yacTo npémp aHTHOMOTHKY, TO HA KAKOW-TO pa3 MOTYT HOSIBUTHCS
ycTOMUYMBBIE MyTaHTHbIE OakTepuu. OHU BBDKUBYT U OYAYT Pa3MHOXKATBCS».

1 JlaH OTBET, B KOTOPOM IIPOCIIEKUBAETCS MBICIIb:
N

YCTONYUBBIMH.

Yewm garie ynmoTpedasroT aHTHOMOTHKH, TEM OOJIbIIIE MyTHPOBABIINX OAKTEPHIA,

Yacroe ynotpebiieHre aHTHOMOTHKOB «TPEHUPYET» OAKTEPHUH, U OHU CTAHOBSITCS

0 Jpyroii oTBeT (B T.4. Yallle UCIOJIb3YIOTCS aHTUOMOTUKU, TEM YCTOWUYMBEN

CTaHOBSTCS OaKTEPHH) WIH OTBET OTCYTCTBYET.
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Pazgen 4. MHcnoab3oBaHMe [IUMATHOCTHYECKHMX PpadoT sl  MPOBedeHUA
BHYTPHMIIKOJIbHOT0 MOHUTOPHUHTa GopMupoBaHNs GyHKIMOHAIbHOM IPAMOTHOCTH.

B nomonHeHWe K KOMIUIEKCHBIM 3aJaHUsSM, pa3pabOTaHHBIM s (HOPMUPOBAHUS H
OolleHKH (YHKIIMOHAJIBLHOM TPaMOTHOCTH B y4eOHOM mporiecce, Ha tuiatdopme Poccuiickoii
anexkTpoHHoM mkonsl (POIII) nmpeacraBieHsl quarHocTHUeCKre padOThl, HA3HAYEHUEM KOTOPBIX
SIBIISIETCSL OIICHKA YpOBHsS c(hopMHpOBAaHHOCTH (PYHKIIMOHAIBHON TPAMOTHOCTH JJISi OTACTHHBIX
HallpaBJICHUMN.

B pazzene no ecrecTBEeHHO-HAay4YHOU IPaMOTHOCTH MPEAJIAraloTCsl JBE TUArHOCTHYECKHE
pabotel. C MX MOMOIIBIO MOKHO ONPENEIUTh YPOBHH €CTECTBEHHO-HAYYHOW TPaAMOTHOCTH
yuanmxcs, kinacca M IKojgbl. C ydyeToM IOJyYEHHBIX pe3ylbTaTOB MOKHO BBICTPauBaTh
TPAaCKTOPUU  OOY4YeHHs] W  TIOBBIIICHHS  (DYHKIMOHANBLHOWM  TI'PaMOTHOCTH  YYCHHKOB.
Jmarnoctuueckue paboTel paccyuTanbl Ha 40 MUHYT (OJIUH YPOK).

[IpeacraBum obmue MOAXOAbI 7151 HOPMHUPOBAHUS THATHOCTHYECKUX padoT.

CopepxaHue NUAarHOCTUYECKOW paboOThI ompejaesnsercss TpeOOBaHUSIMU K pe3yJbTaTam,
3aukcupoBanHpiMu B0 PI'OC, B mpuMepHOl OCHOBHOW 00pa3oBaTeNbHON Iporpamme
OCHOBHOT'O 00111er0 00pa3oBaHuUsI.

CornacHo OMpeseleHNI0 H3BecTHOro rncmxonora A. A. JleoHTheBa®, (pyHKIHOHANbHAS
rPaMOTHOCTh MpPEATNoJaraeT CocOOHOCTh YeIOBEKa MCIOJIb30BaTh MPUOOpETaeMble B TEUECHUE
JKU3HU 3HAHUS, YMEHUS W HaBBIKM JJis PEIICHHs MaKCUMaJlbHO UIMPOKOro JIhara3oHa
JKU3HEHHBIX 33/1a4 B PAa3NUYHBIX cepax YeIOBEYECKON NeATeIbHOCTH, OOIICHHUS U COITMAIbHBIX
OTHOLLIEHHUH.

Merononornuecko OCHOBOM pa3paboTku 3amaHuil Juisi (GOPMHPOBAHUS M OICHKH
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH BBIOpaHA KOHIEHIMS COBPEMEHHOTO MEXIYHAPOIHOTO
uccnenoBanus PISA (Programme for International Students Assessment), pe3yibTaTbl KOTOPOTO
UCIONB3YIOTCS MHOTMMH CTpaHaMHM MUpa Jii MOJEpPHM3AIMHM COJAEpP)KaHHUS U TIpoliecca
00yJeHwusI.

B u3MmepurenbHOM HMHCTpyMEHTapuu (3aaHUSIX) MOHMTOPUHIA E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH 3TH KOMIIETCHIIUU BBICTYNAIOT B KAYECTBE KOMNEMEHMHOCMHOU 001ACMU OYEHKU.
B cBoto ouepens, o6vekmom nposepxu (OLCHUBAHUS) SBISIOTCS OTAENbHbIE YMEHHUS, BXOASIINE
B COCTaB TPEX OCHOBHBIX KOMIIETCHIIMI €CTECTBEHHO-HAyYHOW rpamMoTHOCTHU. [Ipu pa3paboTke
3a/IaHUIl TTPUMEHSIETCS TPeXMEpHash MOJENb OLEHKH, MCHoJib3yemas B ucciegoBaHuun PISA.
Tpemss €€ COCTaBISAIOIIMMH SIBISIOTCS: a) coodepacamenvHas 00aacmev — oyenku, 0)

KOMITETEHTHOCTHAsI 00JIaCTh OIEHKH, B) KOHMEKCMbL (HCUSHEHHbLE CUMYAYULL).

2 O6pasosarensHas cucteMa «lllkoma 2100». Ilegaroruka 3apaBoro cMbIcia: COOPHHK MaTe€pUanoM / T0J Hayd.
pen. A. A. JleoutseBa. M.: banacc, M3agarensckuii nom PAO, 2003. 368 c.
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Colepoicanue 3aiaHuii TIPEJICTABICHO B IPEIMETHBIX 00JacTsaX, 3a(UKCHPOBAHHBIX B
Cucreme (paMKe) eCTECTBEHHO-HAYYHON KOMIIETEHTHOCTH JJIsl yJalluxcs IKOJIBHOTO BO3pacTa,
pa3paboranHoii B Poccun. B uncie 3Tux mpeaMeTHbIX obacTeil: aKHUBbIE CUCTEMBI, (pU3HMUecKue
CHCTEMBI, HAYKHU 0 3emIie.

IIpoyeccvl ONMCHIBAIOT BHUJIBI IO3HABATEIBHON AEATEILHOCTH M YMCTBEHHBIX CTPATETHi
U TIO/IXOJIOB, KOTOPBIE aKTYIM3UPYIOT 3HAHHE M MOHMMAaHHE B OOJIACTH €CTECTBEHHBIX HAYK:
HayyHoe 00vsACHeHUe A6/IeHUl, NPUMEHEHUe eCMeCMBeHHO-HAYYHbIX Memo008 UCCIe008aHUs,
unmepnpemayusi OGHHbIX U UCNOIB308AHUE HAYVUHBIX OOKA3AMENbCME OIS NOTYYEHUS BblBOO0S.

Konmexcmoul IpeICTaBIAIOT COOON TPYNIIBI CUTYAIN, K KOTOPBIM 00pamiaroTcs 3a1aHus
13 00J1aCTH €CTECTBEHHO-HAYYHON TPAMOTHOCTH.

Bei0op TemaTukH 3aJaHUIl ONPENENACTCS Xapakmepom U COOePHCAHUEM COYUATLHO2O
onvima yyawuxcs. 3aoanus ONPpPepeHIIMPOBAHBI IO BO3PACTHBIM IPYIIAM C YYETOM peabHBIX
KM3HEHHBIX CUTYaIHii, C KOTOPBIMHU CTAJIKUBAETCS] peOCHOK ONPEAETICHHOTO BO3PACTa.

Marepuansl, mnpemiaraemple Uil YYalIMXCs pPa3HOTO BO3pPAacTa, pa3IM4aloTcs Mo
OXBAaUEHHBIM TE€MaM M KOHTEKCTaM, CTEIEHH CIOKHOCTH TpeajaraeMbIX 3alaHuii, popmatam
NPECTaBICHHOCTHU B 331aHUSX MIPOIIECCOB IM03HABATEIBHOMN EATEIBHOCTH.

VYuamumces TpemtaraloTcsi KOHTEKCTHBIC, NPAKTHYEeCKHEe IPOOJIeMHBIC CUTyalllu, B
KOTOPBIX TPEOYeTCs peIINTh ONpeAeTIEHHBIC €CTECTBEHHO-HAYYHBIE POOICMBI.

K kaxnol cuTyaluu TpeyiararoTcs CBS3aHHbIE C HEW BOMNPOCHI, KOTOpbIE TPeOYIOT
OCYILIECTBHUTD BCE MPOLECCH pabOTHI HaJ MPOOIEMOiA.

3amaHus MpeAyararoTCsl y4JamuMcs Ha KOMITBIOTEpE, W OTBETHl OHHM BHOCST, MCIIONB3Ys
€ro KJIaBHATYDY.

B paGore npeanaratoTcs 3a1aHus pa3HOTro THIA MO (opMe OTBeTa:

— ¢ BBIOOPOM OJHOTO WJIM HECKOJBKHX BEPHBIX OTBETOB U3 IPEIJIOKECHHBIX
IbTEPHATHB,;

— €O CBOOOJHBIM KPAaTKHUM OTBETOM B (hopMe KOHKPETHOTO YHCIIa, OHOTO-/IBYX CJIOB;

— CO CBOOOJIHBIM TIOJHBIM OTBETOM, COJCP)KAIINM 3alliCh PEUICHUS ITOCTaBICHHOM
npoOJIeMbl, MOCTPOCHHE 33JaHHOTO T'€OMETPHUYECKOro OOBEKTa, OOBICHEHHE MOJIYyYSHHOTO
OTBETA.

IIpu ¢opmMupoBaHMH BAPHMAHTOB [IMATHOCTHYECKOW PadOTBI  YUYUTHIBAKOTCS
crenyromye TpeOoBaHus:

— BapuaHTbl 10MKHBI OBITH COITOCTaBUMBI IO YPOBHIO TPYAHOCTH, IO YHCITY 3aJaHU U

MaKCHUMaJIbHOMY OaJuly 3a BBIIIOJHEHHE BCEX 3aaHU pabOTHI.
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— 3ajaHus, UCTIOJIB3yeMbIC B JUATHOCTUYECKON paboTe, MOJDKHBI MIPOUTH armpoOaruio u
UMETh CTA0MIIbHBIE CTATUCTUICCKUE XaPAKTEPUCTUKH.

— YpoBHH CHOPMUPOBAHHOCTH (YHKIIMOHAILHOW TPAaMOTHOCTH OMPEACISIOTCS Ha
OCHOBE IIKAJIMPOBAHMSI PE3YJIbTaTOB BBIOJIHEHUS 3a/JaHUH.

BpewMs BeIOTHEHNS TUAarHOCTUYECKONW paboThI cocTaBiseT 40 MUHYT.

BreimonHenue 3agaHuii ¢ BEBIOOPOM OTBETa M 3aKPBITHIM KPATKUM OTBETOM OIICHHBACTCS
ABTOMATUYECKH, 3aJaHHsl CO CBOOOJHBIM KpPaTKMM U TIOJHBIM OTBETOM OILIEHHUBAIOTCS
JKCIIEPTaMH.

[To pe3ynpTaTam BBIIOJHEHUS TUATHOCTHYECKON pabOThl HA OCHOBE CyMMapHOro Oasia,
MOJIyUEHHOTO  y4YallUMCSl 32 BBINOJIHEHHE BCEX 3a/laHui, OIpenesseTcss YpOBEHb
c(OpPMHUPOBAHHOCTH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH.

B naHHBIX METOIWYECKUX PEKOMEHIAIUSAX MPUBOIATCS JUATHOCTUYECKUE PAOOTHI IO
€CTECTBEHHO-HAYYHON T'paMOTHOCTH JyIsi ydammxcsi 9 kiaccoB. [lepBblii BapyaHT BKIIIOYAET
Takue KoMIUieKehl, Kak «Ilymka aiast cHera» n « BakuuHbl», BTOpoil — «CecTh Ha acTepoua» U
«JlekapcTBa Win AabI?y.

[To pesynbraraM HpOBEACHHS ITUATHOCTUYECKHX PA0OT (HOPMHUPYIOTCS CTAaTUCTUYECKHE
JaHHBIE O Pe3yJIbTaTaX BHINOJHEHUS pabOThl OTAECIBbHBIMH YUAITUMUCS U KJIIACCOM B LIEJIOM.

[Tokazarenu, XxapakTepU3yIOLUe OCHOBHBIE PE3yIbTaThl BHITIOJHEHHS AMATHOCTUYECKUX
paboT BKITIOYAIOT:

I. Cpeanuii  pe3yJbTaT BBINOJHEHUS] JHATHOCTHYeCKOil paborbl. Ero
KOJTMYCCTBEHHON XapaKTEPUCTUKOMN SBISETCS OOMIMI Oayl 3a BBIMOJHEHHUE BCEH pabOThI (11O
100-6amapHO# miKane). OH paBeH OTHOIICHUIO 0alIOB, TOJYYCHHBIX YYAIIUMCS 32 BHITIOJTHEHHE
3aJaHUii 3a JaHHBIA BapuaHT pabOThl, K MaKCHUMaJIbHOMY Oajuly, KOTOPBIH MOXHO OBLIO
MOJIYYUTh 3a BBIMIOJIHEHHE BCEX 3aJaHU JAHHOTO BapuUaHTa, BhIpaX€HHOE B mpoleHtax. Ha
OCHOBE TIOKa3aTelsl YCHEIIHOCTH BBIMOJHEHUS paboThl JienaeTcs BbIBOA 00 YCIEUIHOCTH
c(hopMUPOBAHHOCTH (PYHKITMOHATHHOM IPAMOTHOCTH.

2. YpoBeHb cHOPMUPOBAHHOCTH (YHKITMOHATBHON TpaMoTHOCTH. Ompeaensercs mo
pe3yabTaTaM HIKAIMPOBAHUS U BBLACISAIOT 5 ypoBHEH C(HOPMUPOBAHHOCTH (HYHKIHMOHAIBHOMN
rPaMOTHOCTH (HEAOCTATOYHBIN, HU3KUW, CPETHUM, TTIOBBIIIICHHBIA U BHICOKHA).

YpoBHU (YHKIIMOHAJIBHOW TPAMOTHOCTH OIMCHIBAIOTCS B TEPMHHAX CIIOCOOHOCTH
UCIIOJIb30BaTh MOJYUYECHHbIE B IIKOJIE 3HAHUS U YMEHHUsS Uil PEIICHUs] ITUPOKOro Kpyra 3ajad.
Bropoil ypoBeHb — HM3KMH — cuMTaeTcs NOpPOroBbIM. Ilocine NOCTHIKEHHMS 3TOrO ypOBHSA
yyamiiecsi MOTyT MPUMEHHMTh 3HAaHUS B MPOCTEHIIMX HeyuyeOHBbIX cuTyauusx. Ha uderBeprom
(TOBBIIIIEHHOM) YPOBHE Y4YalllMecs CIOCOOHBI IOJy4YaTh W HWHTEPNPETUPOBATH HOBYIO

UHPOPMALIMIO HA OCHOBE MMEIOIIMXCA 3HaHUM M ymeHuil. Ha msTom (BBICOKOM) ypOBHE OHH
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MPOSIBIISIFOT CIIOCOOHOCTH CAMOCTOSITEIIHHO pa300paThCs B CIIOKHBIX CUTYaIUSX.

[lo  pesymbraraM  BBIIOTHEHHWS  JUATHOCTHYECKOHW  pabOTBI  OmpenemsieTcs
WHAVBUAYAbHBI ypOBEHb YyUalIerocs, a TakKe IMpeajaraercs OOOOIIeHHAs CTaTUCTUKA
pacmpenenieHusi yJalmxcsli Kiacca 10  YPOBHSM C(OPMHUPOBAHHOCTH (PYHKIIMOHATHHOM
TPaMOTHOCTH T10 IaHHOMY HaIpaBJICHUIO.

[Tocrme mpoBeneHUsT OUArHOCTHYECKON PaOOTHI W MPOBEPKH YYHUTEIEM WM JKCIIEPTOM
OTBETOB ydJamuxcss (GOPMUPYIOTCS OOOOIICHHBIE TAaOIUIBI U JUArpaMMBI C pe3yIbTaTaMu
KJacca.

Hwxe npencraBnensl mpuMepsl GopM, B KOTOPBIX TPUBOAATCS CPEIHUE PE3YNIbTaThl 1O
KJIacCy, CPEIHUE PE3yibTaThl U YPOBHU CHOPMHPOBAHHOCTH (PYHKIIMOHAILHOW TPAaMOTHOCTH
OTJICbHBIX YYAIIUXCS U CPEAHHE PE3yJbTaThl BBIMIONHEHHUS BCEX 3aJlaHUN TUArHOCTHYECKON
paboThl, a TaKXKe pacmpeAelieHue ydalmxcs Kiacca IO YPOBHSIM CHOPMHUPOBAHHOCTH
(GYHKIIMOHATHHON TPAMOTHOCTH.

Bce pesynbraThl IpUBOASATCS B COMOCTABJICHUH CO CPEJIHUMH PE3yJbTaTaMu BHIOOPKH

CTaHdapTU3aluu.

®opma 1. Pe3yabTaThl BHINOJTHEHUS IMATHOCTHYECKOH padoThl 10 (yHKIMOHAIBHOMI
rpamoTHocTH (EcTecTBeHHO-HAYyYHAasl TPAMOTHOCTD)

Knace OO0mmi 0a1a IIpoueHT yyamuxcsi, 10CTUTIIMX
(% ot maxc. day1a) 0a3zoBoro ypoBus ®I'
9 (ywamuxcs - 25) 63 96
Cpennee 1o BEIOOpKE
(yuamuxcs - 14796) 42 82

EcTtecTBeHHO-HayYHasi TPAMOTHOCTD

CpeIHUI MPOIIEHT O BBIOOPKE 42, cTaHaapTHOE OTKIOHEeHHE 17

CpeIHUI MPOIIEHT MO BBIOOPKE 42, cTaHaapTHOE OTKIOHEeHHEe 17

100

o 9-63

60

40 -

20 -
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®opma 2. Pe3yabTaThl BHINOJTHEHHUS TMATHOCTHYECKOH padoThl 10 GyHKIMOHAIBHOI
rpamMoTHocTH mo yyammumcst (EcrecTBeHHO-HayYHasi TPaAMOTHOCTD)

9 knacc
Ne ;?ll;ll?le(::)cl\;ep) (%(())?;l;zcﬁ,aﬁiina) Yposennb nocruxenus @I
1 | Paboral 54 Cpenuuii
2 | Pa6ora 2 46 Cpenuuit
3 | Pabora 3 77 Bricokuii
4 | Pabora 4 62 [ToBbIIeHHBIH
5 | Pabora 5 62 [ToBBITIICHHBIH
6 | Pabora 6 69 [ToBbIIEHHBIN
7 | Pabora 7 69 [ToBBITIICHHBIH
8 | Pabora 8 69 [ToBbIIEHHBIN
9 | Pabora 9 54 Cpennuit
10 | Pabora 10 0 Henocratounsrii
11 | Pabora 11 54 Cpenuuii
12 | Pabota 12 69 [ToBbIIeHHBIH
13 | Pabota 13 100 Bricokuii
14 | Pabota 14 85 Bricoknit
15 | Pabota 15 69 [ToBBITIICHHBIH
16 | Paborta 16 77 Bricokuii
17 | Pabota 17 69 [ToBbITIICHHBIH
18 | Pabora 18 54 Cpenuuii
19 | Pabota 19 54 Cpennuit
20 | Pabota 20 62 [ToBbITIICHHBIH
21 | Pabora 21 54 Cpenuuit
22 | Pabota 22 62 [ToBbIIeHHBIIH
23 | Pabota 23 77 Bricokuii
24 | PabGora 24 54 Cpenuuit
25 | Pabora 25 69 [ToBBITIICHHBIIH
B cpennem mno kiaccy: 62
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®opma 3. Pe3yabTaThl BHINOJTHEHHUS 321aHUI 110 (PYHKIMOHAJIBHOH IPAMOTHOCTH

Ne

B B Bannbi MpoueHT MpoueHT
B KOMMIIEKCHOM Yo oueHnBaeTcsa B 3agaHum (06‘beKT OLI,eHKVI) 3a BbINOJSIHEHUA BbINOJSIHEHUA
BapuanTe 3afaHve (wkona) (BbIbOpKA)
BapuaHT 1
CecTb Ha acTtepoug. 9 k.
1 AHanuanpoBaTb, UHTEPNPETMPOBaTL AaHHbIE U AenaTb 2 56 26
COOTBETCTBYHOLLME BbIBOABI
2 [enaTb 1 Hay4HO 060CHOBbLIBaTL MPOrHO3bl O MPOTEKaHWUM 1 84 59
npouecca unum siBneHus
3 OOBbSACHATL NPUHLMN AENCTBUS TEXHUYECKOrO YCTPOCTBa 1 36 46
UM TeXHONormu
4 MpeanaraTb nnu oueHMBaTbL CNOCo6 Hay4YHOro 2 64 43
nccnefoBaHus AaHHOro Bonpoca
5 MpYMEHNTb COOTBETCTBYIOLLIME ECTECTBEHHO-HAYYHble 1 88 60
3HaHUa AN 06bACHEHNA ABNeHUs
7
JlekapctBa unu agpl? 9 k.
6 [pYMeHNTbL COOTBETCTBYIOLLME ECTECTBEHHO-HAYYHble 1 76 35
3HaHUs AN 06bACHEHNS ABNeHUs
7 AHanuanpoBaTb, UHTEPNPETMPOBaTL AaHHbIe U AenaTb 1 48 29
COOTBETCTBYHOLLME BbIBOABI
8 [MpVYMEHNTb COOTBETCTBYIOLLIME ECTECTBEHHO-HAYYHble 2 58 43
3HaHUs AN 06bACHEHNS ABNeHUs
9 [enaTb 1 Hay4HO 060CHOBbLIBaTbL MPOrHO3bl O MPOTEKaHUM 1 48 32
rpouecca unm SBneHns
10 Mpeanarate nnu oueHNBaTb CNOCO6 Hay4YHOro 1 80 71
nccnegoBaHvsa AaHHOro Bompoca
6

dopma 3 comepkUT UHOOPMALUIO O MPOIEHTE BBIMOJIHEHHUS TOTO WM WHOTO 3a/IaHUS

yYalIMMHUCST HEKOTOpPOro Kiacca B CPaBHEHHMM CO CPEIHUMHU pe3yJbTaTaMH BBIOOPKU

CTaHJapTH3AIINH.

Takxke B KauecTBe OOpaTHOI CBSI3M HCIIOJIB30BAJICS Tpa@uK pacrpereiaeHus] ydaumuxcs

TOr0 WJIM UHOTI'O KJIacCa 1o YPOBHAM B CpaBHCHHU CO CPCAHUMU PE3YyJIbTaTAMU YUACTBOBABIIHNX B

TCCTUPOBAHHUU YUAIIUXCA BBIGOpKI/I CTaHJapTU3aluu.
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®opma 4. PacnipesesieHue yqamuxcs o ypoBHIM cpOpMHPOBAHHOCTH (PyHKIMOHAJIBHOM
rPaMOTHOCTH

Knacc 9
I 1. HegocTaTouHblit 2. Huskuii 3. Cpegruii []4. MosbiwenHeln [l 5. Beicoknit
S 44| 32 44
S
e
é: Ilgu 24 32 14
@
0 zlo 4‘0 sb slo 160
YpoBeHb Kiace Bri6opka
Henocratounsiii 4 18
Huzknit 0 24
Cpenuuit 32 32
IToBBIIICHHBIM 44 14
Bricokuii 20 12

s opranuzauuu paOOThl MO aHANW3Y U UHTEPIPETALUU PE3YJbTaTOB BBIMOIHEHUS
paboT npejraraeTcs CASAYIOIIHMI TUIaH TeHCTBHA.

IInan aHaamn3a pe3yIbTATOB IMArHOCTHYECKOH padoThI

1. AHanu3 TOJYYEHHBIX pE3yJbTaTOB BBIOJHEHHS IHATHOCTHYECKOW pabOThl W HX
o0cyXJIeHUE B KOJIJICKTUBE yUUTeNeH, MPEnojalouX B TaHHOM KJlacce.

2. Pa30op BBIMOMHEHUS 3aJaHUN ydYallUMHCS Kjacca B KOJJIEKTHBE YYHUTENEH,
IPENoAaoIINX B JAHHOM KJacce.

3. Beigenenue rpynm  y4ampxcsi C  pa3iiMYHBIM - yPOBHEM  C(OPMHPOBAHHOCTHU
(G yHKIIMOHAIBHONU TPaMOTHOCTH.

4. TlnanupoBaHWE WHIWUBUIYAIbHOW W TPYIIOBOH pabOThl C YYAIIUMHCS C Pa3HBIM

ypOBHEM (YHKIIMOHATILHOW IPaMOTHOCTH.
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OIICHUBAHUIO M (POPMHUPOBAHUIO €CTECTBEHHO-HAYYHON TPaMOTHOCTH B y4eOHOM Tporiiecce //
OteuectBeHHas u 3apyoexHas negaroruka. 2019. T. 1. Ne 4 (61). C. 177-195.

7. Martin M. O., Mullis I. V. S., Foy P. et al. TIMSS 2015 International Results in Science //
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METOANYECKHUE PEKOMEHIAIINUUN no ¢gopMUpPOBaHNIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTHU

HNPUJIOXKEHMUE 1. Cnienndgukanus 1MarH0CTHYECKOM padoThl M0 PYHKIMOHAJIbHOM

IPaAaMOTHOCTH IJId YYalIuXCs 9-x KJ1aCCOB

CIHIEHUDPUKALIUA
JMATHOCTHYECKOH padoThl M0 GYHKIMOHAJIBLHON IPAMOTHOCTH
JJISL ydammxces 9 KiaaccoB:

ECTECTBEHHO-HAYYHASA I'PAMOTHOCTD

1. lleib OMATHOCTHYECKO#  PpadoOThI: OICHUTH yPOBEHb CHOPMHUPOBAHHOCTH
€CTECTBEHHO-HAYYHON TPaMOTHOCTH KaK COCTaBIIAIOIICH (YHKIIMOHATBHOW IPAMOTHOCTH.

2. Moaxoasl K pa3padoTKe AUATHOCTHYECKOI padoThI.

CornacHo OmpejielieHuI0 M3BECTHOro mcuxonora A. A. JleoHTbeBa®, (QYHKIMOHAIbHAS
IPaMOTHOCTh MpPEATNoJaraeT CocOOHOCTh YeIOBEKa MCIOJIb30BaTh MPUOOpETaeMble B TEUECHUE
JKU3HU 3HAHWS, YMEHUS W HaBBIKM Ui PEIICHHS MaKCHUMAJIbHO NIMPOKOro JHara3oHa
KU3HEHHBIX 3a/1a4 B PA3JIUYHBIX c(hepax 4eJTOBEYECKOH NesITeIbHOCTH, OOMICHUS M COLHAIbHBIX
OTHOULIEHHUM.

Merononornuecko OCHOBOM pa3paboTku 3amaHuil Juisi (GOPMHPOBAHUS M OIICHKH
€CTECTBEHHO-HAYyYHOW TIpaMOTHOCTH BbIOpaHa KOHUEMNIMS COBPEMEHHOTO MEXIYHapOIHOIO
uccnenoBanus PISA (Programme for International Students Assessment), pe3yibTaTbl KOTOPOTO
UCIOJB3YIOTCS MHOTMMHM CTpaHaMM MuUpa Uil MOJEPHM3ALMM COJAEp)KaHHUS U Ipoliecca
00yJeHwUsI.

B paspabaTeiBaeMOM pOCCHICKOM MOHHUTOPUHTE (PYHKIIMOHATHHOW TPaMOTHOCTH
€CTECTBEHHO-HAy4Hasi T'PAMOTHOCTh MOHMMAeTCsl TaK e, Kak ¥ B uccienoBanuu PISA. B

uccienoBanu  PISA  ecTecTBEHHO-HAy4YHYIO TI'PaMOTHOCTb OIIPEAEISIOT TPU OCHOBHBIE

KOMIIETEHIINH:
. Hay4yHOE 00BsSCHEHUE SIBJICHMUIA;
. MPUMEHEHHE €CTECTBEHHO-HAYUYHBIX METOJIOB UCCIIEAOBAHUS;
. WHTEpIpeTalysl JaHHBIX W MCHOJIb30BAaHME HAyYHBIX JOKA3aTeNbCTB JUIsS

MOJTyYEHUs BBIBOJIOB.

B wu3mepurenbHOM HMHCTpYMEHTapuu (3aJaHUSX) MOHUTOPUHIA €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH 3TH KOMIIETCHIIUU BBICTYNAIOT B KAYECTBE KOMNEMEHMHOCMHOU 001ACMU OYEHKU.
B cBoro ouepensb, ob6vexmom npogepku (ONEHUBAHUS) SBISIOTCS OTJEIBHBIC YMEHHUSI, BXOISIIIHE

B COCTaB TpEX OCHOBHBIX KOMIIETEHIMA €CTECTBEHHO-HAay4yHOH rpaMoTHOocTH. (OcHOBa

3 Oo6pasosarensHas cuctema «lllkoma 2100». Ilemaroruka 3ApaBoro cMeIcia: COOPHUK MaTEpHANoM / MOJ Hayd.
pen. A. A. JleontseBa. M.: banacc, M3agarensckuii nom PAO, 2003. 368 c.
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OpraHu3alliil OIIEHKH €CTECTBCHHO-HAYYHOH TPaMOTHOCTH BKIIIOYACT TPU CTPYKTYPHBIX
KOMIIOHEHTA!

— KOHmeKcm, B KOTOPOM IIpeJICTaBlIeHa MpodIiemMa;

— cooepoicanie ecmecmeeHHO-HAyYHO20 00PA306aHUsl, KOTOPOE UCTIONB3YeTCs B 3a1aHUsX;

— KOMNnemeHmHOCmHAsA 0bacmb, HEOOX0AUMas JUIsl TOrO, 4TOObI CBSI3aTh KOHTEKCT, B
KOTOPOM TIpe/ICTaBJIeHa IPOOJIeMa, C €CTECTBEHHO-HAYYHBIM COJIEpyKaHUEM, HEOOXOJMMBIM TSI €€
pemenus.

[IpunsATOE oOmIpEeneeHNe €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH M COCTaBIIOLIMX €€
KOMITETCHIIMM TIOBJIEKJIO 3a co00H pa3paboTKy 0c0o00ro HWHCTPYMEHTApHUs HCCICIOBAHUS:
yUYaIIMCSl TIPEUIaraloTcs He TUMUYHBIC YYeOHBIC 3a7au, XapaKTepHbIE IS TPaTUIIMOHHBIX
CUCTEM 06yLI€HI/I}I U MOHHUTOPHUHIOBBIX I/ICCJIG,Z[OBaHI/Iﬁ eCTeCTBeHHO-HaquOﬁ IoAroToBKHU, a
OnuU3KUe K peanbHulM NpoONieMHble CUumyayuu, npeocmasieHHbvle 6 HeKOMopoM KOHmeKcme |

paspeiracMbIC JOCTYITHBIMHU yHAIICMYCA CPEACTBAMHA CCTCCTBCHHO-HAYUHBIX ITPECAMCTOB.

3. O0mas xapakTepucTHKA JUATHOCTHYECKON padoThI:

3.1. Copep:kaTenbHasi 00JacTh OIEHKH (pacmupenercHue 3aJaHuil 10 OTIASIbHBIM
obmacTsim)

Tabmuna 1
Pacnipenenenue 3ananuii Mo comepikareabHBIM 001aCTIM
Yucno 3a0anuii 8 pabome
Cooepoicamenvras obnacmop
Bapuanm 1 Bapuanm 2

JKuBbie cuctembl 5 3
DU3NYECKUE CUCTEMBI 5 1
Hayku o 3emuie 0 6
Uroro 10 10

3.2. KomneTeHTHOCTHasi 00J1acTh OICHKH (pacmpeiesicHHe 3aJaHui 1O OTIEeIbHBIM
KOMITETEHTHOCTHBIM 00JIaCTsIM)
Ta0nuua 2

Pacrnipenenenue 3a1anuii M0 KOMIIETEHTHOCTHBIM 00JIACTSIM

Yucno 3a0anuii 6 pabome
Komnemenmnocmuas obnacmo
Bapuanm 1 Bapuanm 2

Hayunoe o0bsicHEeHHE SIBJICHUN 4 6
[TpuMeHeHHne eCTeCTBEHHO-HAYYHBIX METOJIOB 1 )
WCCIICTOBAHUS

WuTepnperanyss  IaHHBIX W HCIIOJIb30BaHHE 5 )
HAYYHBIX JI0KA3aTeNbCTB JJIs MOJIYUYEHHUs BEIBOJIOB

Uroro 10 10
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3.3. KoHTekceT (pacrpezesieHne 3a1aHui o OTACIbHBIM KOHTEKCTaM)

Ta0mumna 3
Pacnipenenenue 3aganuii o KOHTEKCTaM
Yucno 3a0anuil 6 pabome
Koumexcm
Bapuanm 1 Bapuanm 2
JInuHbI 1 1
MecTHBIN 2 3
I'moGansHbBIH 7 6
Hroro 10 10

3.4. YpoBeHBb CJI0KHOCTH 331aHUs (pacrpeescHue 3aJaHuii TI0 OTACTBHBIM YPOBHSIM).

B paGoty BXonAT 3a1aHus TpeX yPOBHEH CIOKHOCTH: HU3KHUM, CPEAHUN, BBICOKHIA.

Tabnuua 4
Pacnipenenenue 3aganuii o ypoBHSIM CIIOKHOCTH
Yucno 3a0anuil 6 pabome
Ypoesenw cnoorcnocmu
Bapuanm 1 Bapuanm 2
Husknii 2 0
Cpenuuit ) 7
Bricoknii 3 3
Hroro 10 10
3.5. Tun 3aganus no GopMe OTBETOB
B BapuaHTax UCHONB3YIOTCS CIAEAYIOLIME THIIBI 3aJaHUM:
— € BBIOOPOM OJIHOTO BEPHOTO OTBETA
— C BBIOOPOM HECKOJIbKUX BEPHBIX OTBETOB
— C KpaTKHM OTBETOM
— C pa3BepHYTHIM OTBETOM
— Ha YCTaHOBJICHHE MOCJIEI0BATEILHOCTH
— KOMIUIEKCHOE 3aJ]aHKe C BLIOOPOM OTBETa U OOBSICHCHHEM.
Tabmuma 5

Pacnpenenenue 3ananuii o TUmam

. Yucno 3a0anuil 6 pabome
Tunwl 3a0anuil
Bapuanm 1 Bapuanm 2

C BBIOOPOM OJTHOTO BEPHOT'O OTBETA 2 3

C BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 2 3

C KpaTKUM OTBETOM 1 0

C pa3BepHYTHIM OTBETOM 2 3

Ha ycranoBieHue nociaeoBaTebHOCTH 1 1
KommiekcHoe 3aganue ¢ BLIOOpOM OTBETa U ) 0
00BSICHEHHEM

Htoro 10 10
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5. BpeMsi BbINOJIHEHHUS TUAaTHOCTUYECKON paboThI cocTaBisieT 40 MUHYT.
6. CucreMa OLeHKH BBIITOJHEHHS TUATHOCTUYECKONW PaOOTHI.

B paboty BxoasT 3aaHus1, KOTOPHIE OIICHUBAIOTCS OAHUM OQJIJIOM M IBYMsI OajlTamH.

B BapuanTe 1 3aanuii, KOTOpbIE OLICHUBAIOTCS OJJHUM Oayuiom, — 7, IByMs Oayuiamu — 3.
Maxcumanvroiil 6a11 o Bapuanty 1 cocrapisier 13 6amios.

B BapuanTe 2 3amanuii, KOTOpbIE OIICHUBAIOTCS OJTHUM OauioM, — 7, nBymst Oammamu — 3.

MaxcumanvHolii 6ann o BapuaHTy 2 cocTaiseT 13 6amios.

BrinmosiHEHUE OTAENBHBIX 3aJaHUM  OLIEHMBACTCS ABTOMATHYECKHM KOMIIBIOTEPHOM
IIPOrpaMMOM WJIA SKCIIEPTOM B 3aBUCUMOCTH OT THUIIA 3a1aHUM.

3amaHus ¢ BBIOOPOM OJTHOTO OTBETA, KPATKUM OTBETOM M HEKOTOPHIC 3a7aHus C BHIOOPOM
HECKOJIbKMX BEPHBIX OTBETOB M PAa3BEPHYTHIM OTBETOM OlleHHMBaroTcs B 1 Gamr wim O Gamios.
Psin 3amanuii ¢ pa3BepHYTHIM OTBETOM M C BEIOOPOM HECKOJIBKMX BEPHBIX OTBETOB OIEHUBAIOTCS
B 2, 1, 0 6aioB: MONMHBIN BEpHBINA OTBET — 2 Oallia, YaCTUYHO BEPHBIN OTBET — 1 Oas1, HeBEpHBIN
otBeT — 0 6aIoB.

[To pe3ynbpTaTaM BBITIOJHEHUS JTUATHOCTUYECKOW pabOThI HA OCHOBE CyMMapHOIo Oaia,
MOJIYYEHHOTO Y4YalllUMCSI 3a BBINIOJIHEHHE BCEX 3a/laHHM, YCIOBHO ONPENENSETCs YPOBEHb
c(hOpPMHUPOBAHHOCTH €CTECTBEHHO-HAYYHON IPAMOTHOCTH

—  Heoocmamounwuii: ot 0 go 2 6amioB

—  Huskui: ot 3 1o 4 6amioB

—  Cpeonuii: ot 5 1o 7 6amios

—  [Tlosviwennwviy.: ot 8 1o 9 dawIoB

—  Bwicoxuii: ot 10 0a/IoB U BBIIIE

~

. IIpuao:xkenue 1. [Itan tuarHoCTHYECKOMN pabOTHI.
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IInan koMIIeKCHOM padoThI N0 eCTeCTBEHHO-HAYYHOH I'paMOTHOCTH (9 Ki1acc)

Ilpunooicenue 1

BapuanTt 1
Ne Homep 3ananus Basisr 3a
3aJaHUS B | B KOMIJIEKCHOM YTo o1leHMBAETCA B 3aJaHUH (00beKmM OUEeHKU) Tun 3aganus 3a1anme
BapHAaHTe 3aJaHuH
«Ilymxka nis caera» (5 3aganuii)
1 1 AHaIM3UPOBaTh, UHTEPIIPETUPOBATH TAHHBIE U JAENIaTh 3agaHue ¢ pa3BEpHYTHIM OTBETOM 1
COOTBETCTBYIOIIHNE BBIBOJIbI
) ) [IpuMeHATHh COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHBIC 3HAHUS | 3a/JlaHNE C BBIOOPOM OJTHOTO 1
JUIs1 OOBSICHEHUS SIBIICHUS BEPHOT'O OTBETA
3 3 AHaM3upoBaTh, UHTEPIIPETUPOBATH JIAHHBIC U JEJaTh 3amanue ¢ BEIOOPOM HECKOIBKUX 1
COOTBETCTBYIOIIUE BBHIBOIbI BEPHBIX OTBETOB
AHanM3upoBaTh, MHTEPIIPETUPOBATH JIAHHbBIC U J€JaTh 3ajanue ¢ KpaTKUM OTBETOM
4 4 COOTBETCTBYIOIIKE BBIBOJIBI; TPEOOPa30BBIBATh OAHY (hopMy 1
MIPEACTABJICHUS JAHHBIX B APYTYIO
[IpuMeHATh COOTBETCTBYIONINE €CTECTBEHHO-HAYYHbIE 3HAHUA | 3aJlaHUE C Pa3BEPHYTHIM OTBETOM
S S JUIs1 OOBSICHEHUS SIBIICHUS 1
5 6an0B
«BaKIuHBI: ¢ Yero Bce HAYMHAJIOCH?» (5 3agaHmil)
6 1 Jlenath 1 HAYYHO 0OOCHOBBIBATH MPOTHO3BI O IPOTEKAHUHT KommekcHoe 3amanue ¢ )
rpolriecca Win SBJICHUS BBIOOPOM OTBETa M OOBSICHEHHEM
7 ) AHaIM3UPOBaTh, UHTEPIIPETUPOBATH TAHHBIE U JAENIaTh 3amanue ¢ BEIOOPOM OJTHOTO 1
COOTBETCTBYIOIIHNE BBIBOJIbI BEPHOT'O OTBETA
3 3 [IpemaraTe UM OLIEHUBATH CIIOCOO HAYYHOTO UCCIIEOBAHUS 3azaHre Ha YCTAaHOBJICHUE 1
JTAHHOTO BOIpOca MOCIICIOBATCIBHOCTH
9 4 [TpuMeHsITh COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHBIC 3HAHUS | 3a/JlaHKe C BRLIOOPOM HECKOJIBKUX )
JJ11 OOBSICHEHUS SIBIICHUS BEPHBIX OTBETOB
10 5 AHanu3npoBaTh, UHTEPIIPETUPOBATH JaHHBIE U I€aTh KommnekcHoe 3ananue ¢ )
COOTBETCTBYIOIIUE BBHIBOJIbI BBIOOPOM OTBETA U OOBSICHEHHEM
8 6a10B
BCETI'O 3A BAPUAHT | 13 BAJIJIOB
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Bapuanr 2
Ne Homep 3ananus Bauin! 3a
3aJaHUA B | B KOMILIEKCHOM YTo oueHNBaETCA B 3aJaHUH (00bEeKmM OUEHKU) Tun 3aganus -
BapHAaHTe 3a/laHUM
«CecTb Ha acTepoua» (5 3a1anuii)
1 1 AHaM3upoBaTh, MHTEPIIPETUPOBATH JIAHHBIC U JEJaTh 3ajaHue ¢ pa3BEpPHYTHIM OTBETOM )
COOTBETCTBYIOIIUE BBHIBOJIbI
) ) JlenaTh 1 HAYYHO OOOCHOBBIBATH MPOTHO3BI O IPOTCKAHUU 3ananue ¢ BBIOOPOM OTHOTO 1
MPpOLECCa WIIH SIBICHUS BEPHOT'O OTBETA
3 3 OOBSCHATH MPUHIIMIT JEHCTBHS TEXHUYECKOTO YCTPOMCTBA UIH | 3a/laHue C pa3BepHYTHIM OTBETOM 1
TEXHOJIOTHHU
4 4 [IpennaraTe WK OIEHUBATH CIIOCOO HAYYHOT'O UCCIIECIOBAHUS 3ananue ¢ BBIOOPOM HECKOJIBKUX )
JTAHHOTO BOIpoca BEPHBIX OTBETOB
5 5 [TpuMeHSITh COOTBETCTBYIOIINE €CTECTBEHHO-HAYUHBIC 3HAHUS | 3aJ[aHHe C BEIOOPOM OJTHOTO 1
IUIs1 OOBSICHCHUS SIBIICHUS BEPHOT'0 OTBETA
7 6aa0B
«JlekapcTBa wiu sabl?» (S 3aganuii)
6 1 [IpuMeHATh COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHBIC 3HAHUS | 3a/IaHKE C BHIOOPOM HECKOJIBKHUX 1
JUIs1 OOBSICHEHUS SIBIICHUS BEPHBIX OTBETOB
7 ) AHaIM3UPOBaTh, UHTEPIIPETUPOBATH TAHHBIE U AENIaTh 3ajaHue Ha YCTAaHOBJICHUE 1
COOTBETCTBYIOIIME BBIBOJIbI IMOCJIEIOBATEILHOCTH
] 3 [IpuMeHsATh COOTBETCTBYIONIME €CTECTBEHHO-HAYYHbIE 3HAHUA | 3aJIaHUE C Pa3BEPHYTHIM OTBETOM )
JUIs1 OOBSICHEHUS SIBIICHUS
9 4 Jlenath 1 HAYYHO 0OOCHOBBIBATH MPOTHO3BI O IPOTEKAHUHT 3amaHne ¢ BBIOOPOM HECKOJIBKHUX 1
MPOLECCA WIIH SIBJICHUS BEPHBIX OTBETOB
10 5 [IpemaraTe WM OLIEHUBATH CIIOCOO HAYYHOTO UCCIIEOBAHUS 3ajanue ¢ BEIOOPOM OJTHOTO 1
JJAHHOTO BOITpOCca BEPHOTI'0 OTBETA
6 0as10B
BCEI'O 3A BAPUAHT 13 BAJIJIOB
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METOANYECKHNE PEKOMEH/JAILINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

MHNPUJTOXEHHUE 2. luarnoctuyeckas padora (9 kiaacc)

JAUATHOCTHUYECKAS PABOTA (9 kaacc)
ECTECTBEHHO-HAYYHASA I'PAMOTHOCTD

Bapuanr 1
IMymka nis cHera
BBenenue
Ilpouumatime sgeoenue. 3amem naxcmume na cmpenxy /JAJIEE.
IMYIMKA JJ51 CHET'A

BOSMO)KHO, Bbl KaTa€TCCh Ha I'OPHBIX JIBDKax HIIN CHOY60p,I[e. n HaBCpHsKa AJId BaC BAXXHO, KakK obcToAT Aciia CO CHECTOM B ropax, rac BbL
co6npaeTeCL katatbcsa. Ho maxke ecim cHera mo MMPpOrHo3y Majio, Bbl 3HACTC, YTO Ha JIBDKHBIX KYpOPTax BOCHOJHUTHL HCAOCTATOK CHEra MOIryT

CHEXKHBIE ITYIIKH, KOTOPbIE CIIOCOOHBI MPOU3BOANUTH UCKYCCTBEHHBIN CHET.

© Henrik Try:

Kaxk xe pa60TaeT CHC)KHaA MMyIKa, KaK OHa «ACJIacT» cHer?

Hcemounux:
https://www.lifegate.it/app/uploads/cannone-sparaneve-neve-artificiale.jpg
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

Iymxka nist cHera
3amanne 1 /5

Ilpouumatime mexcm, pacnonodxiceHHulll Cnpasa.
3anuwume ceou omeem Ha 80NPOC.

[Touemy, kakoi Obl yHWKaIbHON HU ObuTa hopma
KOKIOW CHEXUHKU, IIOYTH BCETAa CHEKUHKH

HMMEIOT IECTh OCHOBHBIX JIy4yei?

3anuwume ceoui omeem.

[Tpexxne yem pazoOparbcesi, Kak pabOTaeT CHeXHas MyIIKa, TocTapaeMcs MOHATh, Kak
o0pasyeTcst eCTeCTBEHHBIN CHET, TOUHEE, CHEXHHKH.
Bricoko B arMocdepe KpolleuHble Kallld BOASHOIO Iapa 3aMep3alT U
MIPEBPAILAIOTCS B JeISHbIE KPUCTAIINKHY, UMEIOIIHEe (OpMY IIECTUTPAHHUKOB.
DTOT caMblii TEPBBI KPUCTAUIMK JIbJIa M €CTh Oymymias cHexwHKa. [lepemerntasich
gepe3 atMocepy K 3emiie, 3TOT KPHUCTAUIUK PacTET 3a CUET MPUIUIMAHUS K HEMY HOBBIX
KPUCTAJUIMKOB. KpUCTAINIMKKM  NpPUCOEAMHSIOTCS  OpYyr K  JIpYyry
ciydailHeIM 00pa3oM, HO Bcerja rpaHb K rpanu. Kak wmenHo Oyayt
BBITJISIICTh PA3JIMYHbIE OTBETBJICHHS 00pa3yroleiicss CHE)KUHKH, 3aBUCUT
OT TeMIIEPATypPhl, BIAKXHOCTH, AABJICHUS U APYTUX (PaKTOPOB.

B pesynbrate orpomMHOE CKOIUIEHHE «BETOK», KOTOpPbIE MPUPACTAIOT B CIy4ailHOM
MOPAJIKE, ACTACT KAXKyI0 CHE)KUHKY YHUKAJIBHOM.

Hcmounuxu:
https://ds05.infourok.ru/uploads/ex/0681/00060d78-6106deb7/hello_html_15f4a8f7.png
https://ds05.infourok.ru/uploads/ex/0681/00060d78-6106deb7/hello_html_2f5f1800.png
https://ds05.infourok.ru/uploads/ex/0681/00060d78-6106deb7/hello_html_mc059a85.png
https://ds05.infourok.ru/uploads/ex/06a5/00171114-728745ce/hello_html_48481baf.jpg
https://i.pinimg.com/474x/23/c7/b3/23c7b3b83db5cfd7d1f0af33518b8daa--real-snowflakes-snowflake-photos.jpg
https://i.pinimg.com/236x/8e/c3/a3/8ec3a3e684e040f959a1d6d591ac83d4--nomos-snow-flakes.jpg
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METOAUYECKHUE PEKOMEH/JIAIINMH no ¢popMHUPOBAHHUIO €CTECTBEHHO-HAYYHO TPAMOTHOCTH

Iymxka nist cHera Ha nmnepBwlid B3I NpoCTEMIIEH MOJEIBIO
3ananue 2/ 5 CHE)KHOW MYIIKH MOXET OBITh OOBIYHBIN paCIbUINTENb
BOJABI, KOTOpPBI  HCHONB3YIOT JUIS  YBJIa)KHEHUS \
IIpouumatime mexcm, pacnonodceHHblil cnpasa. KOMHAaTHBIX pacteHuil. Ho ecnu, HamomHuB ero 5
Jlna omeema na 6onpoc ommemvme HYHCHbIU XOJIOTHOM BOJOW, BBIMTH Ha YJIHMIy B MOPO3HBIM JI€Hb
sapuanm omeema. (mpu temnepatype Huxe 10 °C) u pa3OpbI3ruBaTh BOIY f’ -
MOBBIIIE B BO3AYyX, TO IIOJIy4aTcs HE IyLIIUCThIE “A

— \

Ilouemy KxamenbK¥ BOABI TNPEBPALIAIOTCA B | CHOKMHKHA, a MaJCHBbKHE JBIMHKH. A BOT IIyIlKa,
JBIUHKH  TIPU  PACHpPbICKMBaHWHM  BOJBI M3 | Giarojapsi MOIIHOMY BEHTHIISITOPY, BEIOPACchIBAET CMECh
pacmpUIdTeNII WM B CHOXHMHKM  —  IIPH | BO3AYyXa U BOASHBIX Kameslb Ha paccTossHUE 0KoJio 20 M
BbIOpPAChIBAHUU U3 CHEXHOU MyIIKHU? OT YCTaHOBKM. B pe3ynbprare Ha 3eMIIIO IaJaeT CHET B
BU/JI€ CHEXXUHOK.

Ommembme 00uUH 8epHblli 6aAPUAHM OMEEM.

O Jlns dopMHUpOBaHHs CHEKUHOK KamelbKam
BOJBI HY)XHO TIOJIOJIbIIE MPOOBITH B XOJOJHOM
BO3/IyXe€.

O Ha 00JbIIIOM PacCTOSIHUU OT MYIIKU XOJIOJIHEE,
YeM  pSJIOM € 4YEJIOBEKOM,  JepiKalleM
paclbUIUTEINb BOJIBI.

O CkopocTh Karesb, BBUICTAIONINX M3 IYIIKH,
OOJBIIE CKOPOCTH Kareib, BBUICTAIONIUX U3
pacIbUIMTEIIA.

O  KoHmeHTpauuss B BO3AyXe  Karellb,
BBUICTAIONINX U3 MYIIKU, OOJbIIE KOHIICHTPAINH
KareJb, BbUIETAIOIMIUX U3 PACHIBLUTUTEIS.

Hcmounux:
https://images.wbstatic.net/big/new/17420000/17426559-1.jpg
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METOAUYECKHUE PEKOMEH/JIAIINMH no ¢popMHUPOBAHHUIO €CTECTBEHHO-HAYYHO TPAMOTHOCTH

Iymxka nist cHera
3amanne 3/ 5

IIpouumatime mexcm, pacnonodceHHblil cnpasa.
s omeema na 6onpoc ommemovme HyJHCHbLE
sapuanmul omeema.

Oror 3¢¢eKT MOXKHO JIErKo HabmogaTh ¢
HOMOIIBIO Takoro mpoctoro omeita. C cuioi
BBIJIBIXATe BO3AYX 4Yepe3 Y3KYI0 MIEIKY MEXIY
ryoamu.

Kakwe yrBepxaeHus, TpUBEIACHHBIC  HIDKE,
MOJITBEPKIAIOT, 91O B 3TOM OTIBITE
nerncTBUTENbHO HaOmomaeTcss addext Jxoyms-
Tomcona?

Ommembme 06a BEPHBLIX eapuanma omeema.

L] IMpu TakoM BBIZOXE BO3IYX PacpOCTPAHAETCSI
Ha OoJplllee pacCTOSHUE, 4YeM TIIPH BBIIOXE
HIHPOKO OTKPBITHIM PTOM.

L] ITpu TakoMm BbIIOXE JaBJICHUE BO3yXa BHYTPH
pTa 6oJblie aTMOC(PEPHOTO TaBICHUS.

[0 Ilpu TakoM BBIIOXE BIIAXHOCTH BO3IyXa,
BBIJOXHYTOTO H30 PTa, HWXKE, YeM BIAXXHOCTbH
BO3/yXa BHYTPH PTa.

O Tlpu TakoM BBIIOXE TEMIEpaTypa BO3/ayXa,
BBIJIOXHYTOTO W30 PTa, HIDKE, YeM TeMIleparypa
BO3/yXa BHYTPH PTa.

L] IMpu TakoM BBIIOXE BO3YX M3 JIETKUX BBIXOIUT
JOJIBIIE, YeM MTPH OOBIYHOM BBIJIOXE.

Kak ycrpoena cuexxnas mymka? [J1aBHBIM €€ y3JI0M SIBIISIETCS BEHTHIISITOP OOJBIION
MOIIHOCTH, CO3/IAIOIINN HEMPEPHIBHBIM MOTOK BO3AyXa, B KOTOPBIA dYepe3 (OPCYHKH
BIIPBICKMBAIOTCS KalleIbKU BOJIBI.

Hepes  apyryioo  rpynmy
(hOopCyHOK BBIOpACHIBACTCSI CMECh
BOJIBI U CKATOTO BO3/1yXa, KOTOPAs
dbopmupyet IEHTPBI
KPUCTAILTU3AI[UU B BU/JIE
MenbYalImuX JbAUHOK. JUIsi TOro
9TOOBI CHU3HUTH TEMIIEPaTypy, MpH
KOTOpOH MPOUCXOAUT
dbopMupoBaHHE CHera, B JTH
dbopcyHkn  Tomaércs  MMEHHO
CKaThIil BO3AYX, IMMOTOMY 4YTO TPH
OBICTPOM paciIupeHuu raza (B
JaHHOM  Ccly4yae BO3JIyXa) B
OKpYy’Karolllee MPOCTPAHCTBO €ro
TeMIleparypa TOHMIKaeTCs. OITO e
siBieHue Ha3biBaeTcs dddexrom Jxoyns-Tomcona.

Hcemounux:
https://upload.wikimedia.org/wikipedia/commons/1/18/Snow_cannon.jpg
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METOANYECKHWE PEKOMEHIAIIUUN no ¢gopMUpPOBaHUIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTH

IMymka nis cHera
Samanue 4 /5

Bocnonwv3ytimecy mexcmom u epaghuxom,
PACNONONCEHHbIMU Cnpasa. 3anuwume c8ou
omeem Ha 60npoc.

Omnpenenute 1o rpaduKy TEMIIEPATypy, HUXKE

KOTOPOW MCKYCCTBEHHBIN CHET OyIeT

Sanuwiume 3nauenue memnepamypbol.

00pa30BBIBATHCS MPH JIIOOO0H BIAXXHOCTH BO3IYyXa.

Ha o6pa3oBanue UCKyCCTBEHHOI'O CHEra BIMSIOT JBa IJIaBHBIX (akTopa: TeMiieparypa
U BiIaxHOCTh. Ha rpaduke nmokaszano, mpyu Kakux yCIOBHSIX CHET MOdcem 00pa30BBIBATHCS — B

00J1aCTH TIO/T KPUBOM.

KpvBas 06pa3oBaHusA cHera

Temnepatypa Bosgyxa (°C)

30 40 50 60 70

OTHOCKTENbHAA BNAXXHOCTb (%)

80

90

100
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METOANYECKHWE PEKOMEHIAIIUUN no ¢gopMUpPOBaHUIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTH

Iymxka nist cHera
3amanne 5/ 5

Bocnonvzytimeco mexcmom u epaghuxom,
PACRONIOXHCEHHbIMU cnpasa. 3anuuiume ceoll
omeem Ha 60npoc.

U3 rpaduka cnpapa crieayeT, 4TO0 UCKYCCTBEHHBIH
CHET M3 pa3OpbI3rMBacMbIX Karejab BOABI MOXKET
MOJIYYUThCSL Jake TEeMIlepaType BO3AyXa BBIIIE
0°C, mnpu YyCIOBHHM, 4YTO OTHOCUTEJIbHAs
BJIQXKHOCTh BO3ayxa Huskas. Ho mouemy
KameJibKu 3aMep3aloT, BeAb M 3TOr0 HYXHO,
41005l Boa oxJiaauiack Hrxke 0 °C?

bnaronaps kakoMy (uU3HUYECKOMY SBJICHUIO Karlis
BOJBI MOXET oxJaxnarbcsa Hibke 0 °C, XoTd
HAaxoJUTCd B BO3JyXe, TeMIlepaTypa KOTOPOro
BoIme 0 °C?

3anuwume ceoui omeem.

Ha o0pa3oBaHne NCKYyCCTBEHHOI'O CHETa BIIMAIOT JBa INIaBHBIX (DakTOpa: Temmeparypa
U BiIaxHOCTh. Ha rpaduke nmokaszano, mpyu Kakux yCIOBHSIX CHET MOdcem 00pa30BBIBATHCS — B

00J1aCTH TIO/T KPUBOM.

KpvBas 06pa3oBaHusA cHera

7 T T T T T | T

Temnepatypa Bo3gyxa (°C)

3 1 | | | 1 | |

0 10 20 30 40 50 60 70

OTHOCKTENbHAA BNAXXHOCTb (%)

80

90

100
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METOAUYECKHUE PEKOMEH/JIAIINMH no ¢popMHUPOBAHHUIO €CTECTBEHHO-HAYYHO TPAMOTHOCTH

BakuuHbl
Bsenenue

[Ipouuraiite BBeaeHue. 3ateM HaxmuTe Ha cTpenky JJAJIEE.

BAKIIMHBI

TepMI/IH «BaKIHa» l'IpOI/IBOI_HéJ'I OT JIATUHCKOT'O vaccinus — ((KOpOBHﬁ)).

BaknmuHbBI: ¢ 4ero Bcé€ HAYHMHAJIOCH?

JIr060i1 cCOBpeMEHHBIN YETIOBEK CIBIIIAT CJIOBO 8akyuna. OCOOEHHO aKTyaJbHBIMH CTAJIH 3HAHUA O BaKIMHaX BO Bpems nannemun COVID-
19, Benb raaBHBIM CPEICTBOM OOPBLOBI ¢ ATOM MaHAEMHUEH CTajI0 MMEHHO BaKIIMHUPOBaHKE. Eciu y yenoBeka eCcTh BO3MOXXHOCTh BIOOpa BaKIUHBI,
TO OH CTapaeTcs pa3o0paTbcs, KaKOW M3 BHJIOB BAKIIMHBI OOJIBIIE eMy MOAX0AuT. Ho Kak 1 Korja 4enoBedecTBO BooOIIe y3Haio 00 3ToMm criocobe
00pBrOBI ¢ onacHbIMHE MHpekIusAMu? M koraa camu yu€Hble MOHSIIA TPUHITUTT JCHCTBUS BaKIIUH?

Hemounuxu:
https://coronavirus-control.ru/wp-content/uploads/202 1/01/komu-protivopokazana-privivka-ot-koronavirusa.jpg

https://www.anjusoftware.com/hs-fs/hubfs/Imported_Blog Media/africa-map.jpg?width=2400&height=1602 &name=africa-map.jpg
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

BaknuHBI: ¢ 4ero Bc€ HAYNHAJIOCH?
Samanne 1/5

Ilpouumarime  mexcm,  pacnonONHCEHHbIU
Ommemvme HYXCHbIU 8apuanm omeemad,
00vsACHUME C8OU OMEem.

MoOXHO 1M CUMTAaThb TaKyl IIPOLELYPY,
Ha3bIBaCTCs gapuoaayuetl, 6€301macHon?

O Na
O Her

Obvacnume ceoli omeem.

cnpasa.
a samem

KOTOpas

Ha ¢otorpadun nokazansl pyku yenoBeka, 601bHoro ocnoii. Panbie npumepno 30 %
JIO7IeH, 32a00JIeBIIUX OCTION, YMUPAIIH.

Harypaasnasi ocna (4€pHasi ocra) — BBICOKO3apa3Hasi BUPYCHass MH(EKIuS,
XapaKTEPUIYIOMIAsCA TSKEIBIM TEUEHHEM, BBICOKOM TEMIEpaTypoil, MHTOKCHUKAIIUEH
(oTpaBienuem), cienn(pUIEcKM BBICHIITAHUEM HA KOXKE U CIM3UCTBIX 000JI0UYKaX.

Emé Teicsuy ner nHazaa B Kurtae, Uunuun, [lepcun onucansl ciydau, Korma y
OCTICHHBIX OONIBHBIX TMOKYMald WX THOSIIWECS BBIACICHUS H KOPOYKH Ha
MOJDKUBAIOLINX s3BOYKax. VX comepuMoe BHOCHIM B HOC WJIM LApanuHy Ha KOXKe
3I0POBBIM JIFOJISIM.

Hcemounuk:
https://avatars.mds.yandex.net/i?id=c765ea4b725b195f4c667d089b42fec4-5253972-images-thumbs&n=13&exp=1
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

BaknuHBI: ¢ 4ero Bc€ HAYNHAJIOCH?
3aganue 2/ 5

IIpouumatime mexcm, pacnonodicennslii cnpasa. [ns
omeema Ha 60NPoOC OmMmembme HYHCHblU 8aPUAHM
omeema.

Kakoii HOBBII BakHBIH BBIBOJ MOT B 1796 T. cheilaTth
JIxeHHep, MPOBEIS 3TH OIbITHI?

Ommemobme 00UH 8epHbIU 8APUAHM OMBEMA.

O Uudekuust ocnbl nepenaérest OT KOPOBHI YEIOBEKY
O UHbexus octibl Tepeaaérest OT YeIoBeKa YeTIOBEKY
O IlpuBuBKa KOpOBBEH ocmoit 3¢ HeKTHBHA IS
npoUIAKTUKN HATYpaIbHOM OCIIBI

O B opranu3zme 4enioBeka BbIpadaThIBAIOTCS aHTUTEINA,
3aIMIIAIOIINE €r0 OT HaTYpPaJIbHOM OCIIBI

AHrnmuiickuii Bpad u Harypaiuct J. JlxkeHHep HaOmoman 3a 3apakKeHHEM
JOSIPOK KOPOBBEH OCMOW: B MX PAaHKH Ha pyKax IMOMAano COACPNKUMOE MY3bIPHKOB C
BBIMEHH KOpPOB. BBIIO 3aMedeHo, YTO NOSPKHU MPaKTUYECKH He 0oJiend HaTypalbHOM
OCIIOM.

Onucanue onbiToB (1796 r.): B NOpUCYTCTBUM Bpayeld W IMOCTOPOHHEU
nyonmuku 3. JDKEHHep CHSUI OCIy C PYKH MOJOJOW KpPeCThSHKH, 3apa3uBIICCS
CIIy4ailHO KOPOBBEW OCIOW, U BTEP COJAECPKUMOE THOMHUYKOB OCIBI B LapalliHy Ha
TeJe BOCBMWJIETHEMY MaJIbUMKy. Y Majb4yMKa TMOSBUJIOCH TOJBKO JIETKOE
HeJIOMOraHue, Kotopoe ObicTpo mpomwio. Yepe3 monropa Mecsua JxeHHep BTEp
MaJIBUUKY YK€ HATYPaTbHYIO YeJIOBEUECKYIO OCITY, H MaJb4MK He 3a00IeT.

MpaMOpHBII TaMATHUK 3. IL)KeHHep,manBHBanmeMy peOEHKa IPOTUB OCTIBI
(®pannwms, bymons).

Hcemounuk:
https://pbs.twimg.com/media/EsVnNvBXMAY8qaz.png

5-9 kmacchl

EcmecmeeHHO—Hay%a;z cpamontHocnmbs

118 ctp. u3 143




METOANYECKHWE PEKOMEHIAIIUUN no ¢gopMUpPOBaHUIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTH

Bakuuuel: ¢ 4ero Bcé HAYMHAJIOCH?
3amanue 3/ 5

IIpouumatime mexcm, pacnonodcennslii cnpasa. [ns omeema Ha 6onpoc
ucnonvsyume memoo «llepemawums u ocmasumo)y.

VYcranoBute nocienoBaTenbHOCTh AercTBrit JI. [lactepa mpu pa3zpaborke
BaKIUHBI [IPOTUB KYPUHOU XOJIEPHI.

Hcnonvzytime  memoo  «llepemawums  u  ocmasumvy,  umooOvl
nepemecmums cOOmMEemcmeayioujue npsamMoy20ibHUKU ¢ OYK8AMU 6 AYelKU
yenouxu. Ymoduvl usmenums ceou omeem, nepemawume d1emMeHm HA €20
UCX00HOe MeCcmo, a 3amem nepemawjume Opyeoll deMeHm 8 8blOpaHHoe
Mecmo.

Ocnabnenue BO3OyauTeNnst MyTEM €ro MHOTOYHCICHHOU
nepecajky Ha MUTATeIbHBIX cpeaax.
[TpoBepka BakIMHBI MYTEM 3apa)K€HUS LBIUIAT CMEPTEIbHOI
710301 BO30YIUTENSI KYPUHOM XOJIEpHI.
Brinenenne MukpoOOB (KynmbTyphl) KYpUHOW XOJIEpHI Ha
MATATENBHOMN CpEE.
3apakeHHe LBIUIAT OCIA0JEHHBIMU OaKTepUsIMH KypHHOMH
XOJIePHIL.
[Monyyenne ocnaGieHHOM KyJIbTyphl OaKTepHili KypuUHOU
XOJIePHI.

M

B ycnoBusix mMOMHOW HAy4YHOM «TE€MHOTHD», Ha OIIYIIb,
SOMIIUPUYECKH, PHUCKYd pEIyTalued, CBOCHM U UyKOH IKHU3HBIO,
HaYMHAIM paboTaTh Bpaud U YUEHBIE, YTOOBI MOOCAUTH ITHICMHUH.

@pannysckuit  yuensiid  JI. [lactep HayuHo oOocHoOBai
nonyuyenne BakuuH. Jlym Ilactep nmepBbIM  AoKazai,  4TO
uH(pEeKIMOHHbIe Ooyie3HH He ObBarOT 0e3 Bo3Oyautens. U ou
MPEOJIOKUI, YTO BBEACHHUE B OPraHU3M OCIabJIeHHOr0 BO30YAUTENs
MOYET MPEJOTBPATUTh pa3BUTHE OOJIC3HU.

JIym Ilactep

HUcmounux:
https://pbs.twimg.com/media/DuzhKSOQWwAEW6dX jpg:large
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METOANYECKHNE PEKOMEH/JAILINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

Bakuuuel: ¢ 4ero Bcé HAYMHAJIOCH?
3amanne 4/ 5

IIpouumatime mexcm, pacnonodicenusiii cnpasea. [ns
omeema Ha 6ONPOC OMMembme HyHCHble 8APUAHIIbI
omeema.

UYrto BBOAAT B OpraHU3M IIPU BaKLMHALIUU?
Ommembme 6ce eepHble 6apuUaHmvl Omeema.

[] 6emok Bupyca

O mumdonuTe! mia3mMpl KpOBU

L] ocmaGieHHbie BO30YAUTEN

[] yOuTbie BUPYCHI WIH OaKTEPHH

O daronutel — noxuparenu OakTepuii

HartypaabHas ocna 0bL1a JUKBHAMPOBaHA BO BceM mupe 8 masa 1980 r.

JlukBugamnus ocmbl Oblla JIOCTUTHYTA OJIarogaps MacCOBOM BaKIIMHAIUU M
peBaKkIMHAUKA HaceneHus. B Hacrosiee BpeMs IIaHOBas BCEOOIas BaKIIWHAIINS
MPOTHB OCIIBI HELleIecooOpasHa.

HamoMunanne 00 OCHONMPUBHUBAHWM MOXXHO YBHACTh TOJBKO Yy Ballux
0alyIiiek u AeayIIeK Ha JIEBOM IMPEIIeube B BUIE «CTEPTHIX BpeMeHeM» pyOoroB (1-
2), ¥ TO, €CITH XOPOIIIO IPHUCMOTPETHCA.

B HacTos1ee BpeMs B MUPE €CTh J1a00OpaTOpHH, T1I€ XPAHITCS BUPYCHI OCIIBL.
B pasnbix cTpaHax wumeroTcs paspaboTaHHble MOAMGUKAIIMU JKUBBIX OCTICHHBIX
BaKIIHNH.

Crnenpl IpUBUBKU IPOTUB OCIIBI

Hcemounux:
https://timeshare-ok.ru/wp-content/uploads/2020/07/4-19.jpg
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https://www.krasotaimedicina.ru/treatment/childhood-vaccination/

METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

Bakuuuel: ¢ 4ero Bcé HAYMHAJIOCH? . .
Bamanue 5/ 5 i POCCUUCKNUUN KATIEHOAPBL
NMPODPUNAKTUHECKUX NMPUBUBOK (0-18 neT)
Bocnonwzytimecy mabnuyeii « Poccutickuii kanenoaps
B Hoeo- 1 2 3 45 5 12 15 18 20 [ T 14
np0¢uﬂakmuquKux npueueok (0 - 18 ﬂem)», o3pact po¥A. | mec. | mec. | mec. mec. Mec. mec. | mec mec. | mec. ner | ner ner
pacnonodicennoil cnpasa. Ommemovme HYJHCHbLIL PRk
sapuanm omeema, a 3amem 0OvICHUMe C8OU OMBEem. Fenatur B : 2 re
Fenatut B " - s
Kak BBl cuuTaere, MOXKET U 3a00JIeTh B Hacrosluee | J (Pynna pucka)
Bpems ocroil yenoBek (0-18 mer), ecnu BeTpeTutes c | | TyGeprynés : - g
nHpexuen ocnbi? OOOCHYHTE CBOM OTBET. THEBMOKOKKOBAR ]
HHeKUHA 5 z =
O »Ha ARGTepuN, 6 1 f [ [l f [
KOKNHW, CTONOHAK
O Her
NonWoMWenMr = B Qe Qlle OllH
Obwacrume ceoil omeem. Femshinrs b b
HHeheKUMA
Kopb, kpacHyxa,
3NMg. NapoTUT
Fpunn
Mpukas MuHsgpaecoupassutua Poccumn
- BakuuHauua -— PeBaKuMHauua Ne 125H oT 21.03.2014 r.
HUcmoynux:
https://pro-vans.ru/wp-content/uploads/b1997e932f0bab8a2cf6ef0108f5fcde.jpg
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

JAUATHOCTHYECKAS PABOTA (9 kiacc)
ECTECTBEHHO-HAYYHASA I'PAMOTHOCTD

Bapuanr 2
CecTb Ha acTepoun
BBenenue
Ipouumatime egedenue. 3amem naxcmume na cmpenxy JAJIEE.
CECTb HA ACTEPOU/

Jletom 2018 ronma simoHCKas aBTOMAaTHYeCKas MeEXIUTAaHETHas cTaHius «XasOyca-2» gocturia acrepowaa Prory. Actepouasl — 3TO
HeOoupime Tena CoTHEeYHON CUCTEMBI, KOTOpBIE, KaK M IUIAHEThI, IBUXKYTCS 1o opoute Bokpyr Connna. Ho actepounsisl ropasio MEHbIIE TUIaHET.
Hanpumep, nuametp acrepousa Prory okono 900 M, Torna kak auamerp 3emuin — npumepHo 12700 km. [lo cymecTtBy, actepona tumna Prory — 3to
TUTaHTCKUN KaMeHb, JBIDKYyIIUics mo opoute Bokpyr Comnna. [lompoOyeM pa3oOparbes, 3a4eM M KaK HY)XHO HCCIEAOBATh 3TH KOCMUYECKUE
«KaMHM.

Hcemounuk:
https://imagesl 1.popmeh.ru/upload/img_cache/e9b/e9b59fcOeca22bdea31708133eff494f cropped 1332x1332.jpg
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METOANYECKHWE PEKOMEHIAIIUUN no ¢gopMUpPOBaHUIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTH

CecTb Ha acTepouj
Sagague 1/5

Bocnonw3sytimecy mexcmom u pucynkom,
PACNONI0JCEHHBIMU CNPAsa. 3anuwiume ceou Omeem
Ha 8onpoc.

KAK n KAKUE HebecHrIe Tena, TOKa3aHHbIE Ha
PUCYHKC, MOT'YT BJIUATH Ha TPACKTOPHUIO ABUIKCHUS

KOCMHUYECKOUW CTaHIIMH K aCTepOUy?

3anuwume ceoti omeem.

BooOpa3ute cebsi y4€HBIMU WU WHXEHEPaMH, OTHPABISIONIUMU KOCMUYECKYIO
CTaHIIMIO K acrepouay. Kak BuaHO Ha pucyHKe, opOuta Prory pacmoioxxeHa Mexmy
opboutamu Mapca u 3eMiu, a B HEKOTOPBIX 00JacTsX naxe mepecekaer 3Tu opoutsl. [lpu
pacu€re TpPAaeKTOPHUH KOCMHUYECKON CTaHIIMM WHXXEHEPHI JOJDKHBI YUUTHIBATH BIUSHHE
HEOECHBIX TeJ Ha JBUKCHHE KOCMUYECKOW CTaHITHH.

Actepoua Prory

BeHepa

@
Meprypmit

Hcemounuk:
hittps://universemagazine.com/wp-content/uploads/2018/06/26062018 Hayabusa2 Mascot Umlaufbahnen.jpg
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

CecTb Ha acTepouj Hakonen Bam aBTOMAaTW4eCKMH ammapar MHOJJIeTeNl K acTepoMIy, IUIsl 4Yero emy
3amanue 2/ 5 noTpedoBaJIOCh MOYTH YeThipe roja. s Toro 4rodbl OH MOT COBEpIIAaTh HEOOXOIMMBbIE
MaHEBPbl W NPOBOAWUTH HCCICAOBAHMSA C TOMOLIBIO PA3NUYHBIX TNPHOOPOB, €My
IIpouumatime mexcm, pacnonoxcenusili cnpasa. /{na | HeoOXoauMa JONONHUTENbHAas dSHeprus. Jlnsg »Toro Ha ammapate «XasOyca-2»
omeema Ha 6ONPOC OMMembvbme HyHCHbII 6APUAHM yCTaHOBIIEHBI coyHeuHble Oatapen. Ho Hackombko oM 3¢ddexTHBHBI Ha actepouae Prory
omeema. [0 CPaBHEHUIO, HANPUMEpP, C YPPEKTUBHOCTHIO TAKUX K€ Oarapei, pacmoiOKEeHHBIX Ha
3€MHOM MMOBEPXHOCTH?

CpaBaure 5((PEeKTHBHOCTH CONHEYHBIX Oarapei,
OKa3aBIINXCS Ha acrepoupe Prory, c
3¢ (HEKTHBHOCTHIO TaKUX xKe Oarapeii,
PacnoI0KeHHBIX Ha 3eMHOI TOBEPXHOCTH.

Ommembme 00UH 8epHbIU 8APUAHM OMBEMA.

O Ha acrepouse u Ha 3emiie OaTapen OyayT daBaTh
OJIMHAKOBOE KOJMYECTBO DJHEPTUH, IOTOMY YTO
acTepou]l U 3eMJIsl HaXOJATCs MPUMEPHO HA OJHOM U
TOM k€ paccTostHUM oT ConHIa.

O Ha acreponyme Oarapen OyayT aaBaTh MEHBIIIE
SHEpPruM, 4YeM Ha 3emiie, MOTOMY 4YTO 3emis B
OCHOBHOM HaxoauTcs Onmxe k ConHiy, uem
acTepouI.

O Ha acrepoune Oartapen OydayT AaBaThb MEHBIIE
SHEpruu, 4eM Ha 3emiie, MOTOMY 4YTO HebO Haj
acTEepOUIOM BCer/ia TEMHOE.

O Ha acreponne Garapen B cpeaHeM OyAyT JdaBathb
Oosblle SHEPrUM, YeM Ha 3emiie, U3-32 OTCYTCTBUS
aTMocepsl, TOTJIOMIAIONIEH COTHEYHbIE JIYUH.

Hcmounuk:
https://catalogmineralov.ru/pic/2019/25107/b_hayabusa2img1-8dfad53955¢3c67f08a636142f38482d-1200x800.jpg
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

Cectb Ha acTepoug
Samanue 3/5

B deBpane 2019 roma anmapar «Xas0yca-2» COBEpPIIHI MATKYIO MTOCAIKy Ha OTHOCUTEIHHO POBHYIO IMIECTHMETPOBYIO Tomaaky 900-meTpoBoro

acTepomia.
Ha MECTC I/IH)KeHepOB, KaKYIO TEXHOJOTHUIO OJIA OCYH.[GCTBJ'IGHI/ISI MSII‘KOI\/'I IIOCadKH1 Ha aCTepOI/II[ BbI 6BI I/ICHOJ'IB3OBaJII/I?

3anuwume ceoil omeem.
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METOAUYECKHUE PEKOMEH/JIAIINMH no ¢popMHUPOBAHHUIO €CTECTBEHHO-HAYYHO TPAMOTHOCTH

CecTb Ha acTepouj Amnmnapary «Xas0yca-2» yaanoch B3ATh OOpa3lbl TpPyHTa C acTepouia
3amanue 4/ 5 Prory u B nmekabpe 2020 roma mocraBuTh MX Ha 3emiio. B HacTosiee Bpems

00pas1iel rpyHTa uccneayroT yuénbie. Ha doTorpadun mokazana ogHa u3 Kamncy
Ilpouumatime mexcm, pacnonodxceHnvli cnpasa. /[ns omeema C TPYHTOM, COPOIICHHBIX Ha 3eMJIIO C ammapata «Xasoyca-2».

HA 60npoc ommenbme HYIHCHble 6dpPpUAHNbl omeemdad.

N

Ha xakme BOMpOCHI IMOMOXET OTBETUTh YYEHBIM H3YyUCHHE
IpyHTa ¢ acteponsa’?

Ommembme 6ce BEPHbIE 6ApUAHMbL Omeemd.

[ Yemy paBHa cujia TSHKECTH Ha MMOBEPXHOCTH acTepouaa’?

0] U3 kakux BEIIECTB U MUHEPAIOB COCTOUT aCTEPOM?

0 Kak popmupoanacs ConHedHas cucremMa B Havaie eé
CyIIIECTBOBAHMS?

L] Koraa oOpa3oBasics actepous?

[ Mosxer i acTepou ] KOr1a-HHOYIb CTOJKHYThCS ¢ 3eMITER
unu Mapcom?

Hcemounuk:
https://images.theconversation.com/files/385253/original/file-20210219-15-10dt5pk.png ?ixlib=rb-
1.1.0&q=30&auto=format&w=754&h=714&fit=crop&dpr=2
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

Cectb Ha acTeponj
3amanne 5/ 5

IIpouumatime mexcm, pacnonodxcennviti cnpasa. /[ns omeema
Ha 80NPOC OMMembme HYHCHbIU 8APUAHI OMEemda.

[ToueMy JTyHOXOJOM MOKHO YHPAaBIATH ¢ 3eMJId B pealbHOM
BpEMEHH, a poOOTOM-BE3/1€X0/J0M Ha acTepouse Prory — Her?

Ommemvme 00UH 6epHbIl BapUaAnm omeemad.

O TIIpbDKKOBBIM TEPEMEIICHUEM THCTAHIIMOHHO YIPAaBIAThH
TpYAHEE, YEM JIBHYKEHUEM HA KOJIECAX WM I'yCEHUIAX.

O Curnan ¢ 3emuu 10 acrepoua HIET ropa3no JAOJIbIIC, YeM
no JlyHel, u Oyner CUIBHO 3ama3/iblBaTh 110 OTHOLICHHUIO K
MEHSIOLIEHCS CUTYaLlUH.

O TI'paBuranusi Ha acTepoMae OYCHb Maja, I03TOMY pPOOOT
nocje IpbDKKAa CIMLIKOM JOJI0 BO3BPAILlA€TCsl Ha €ro
IIOBEPXHOCTb.

O Po0OoThI-Be31eX0nbl Ha acTepoHJe Tropa3io MEHBIIEe
JYHOXOZOB, U B HUX HE MIOMEIAECTCA IPUEMHOE YCTPOUCTBO.

B cents6pe 2018 roga ¢ 6opra anmapara «Xas0Oyca-2» Ha MTOBEPXHOCTh
actepona Prory ObLIM cCHOylIeHBI JBa poOOTa-Be3aexoia [Uisl MPOBEICHUS
pa3HO0Opa3HbIX uccienoBanuii. luamerp kaxmoro podora — 18 cm, BeicoTa — 7
cM, BecuT poboT okoio 1,1 kr. PoOGoTel mepeaBUraroTcs MO MOBEPXHOCTU
acTepouia C IOMOIIBIO  OPUTHHAIBLHOTO MEXaHU3May.
I'paButanus Ha TOBEPXHOCTH
acTepona OYEHb Masa,
MIO3TOMY €CJIM OBl BE3JEXOJIbI
NepeBUTAINCh Ha KoJécax WIIn
TyCEHHUIIaX, OHU OBl B3MBIBAIIU
BBEPX, TOJIHKO HauaB JBIH)KEHUE.
PoGOTHI-TONPHITYHUNKH
NEePEeBUTAIOTCS B aBTOHOMHOM
peKUMe, CaMOCTOSITEIILHO
pemias, KyJga HaOpaBisATbCA H
KaKHe HUCCIIeIOBAaHUS OHU MOTYT

(IIPBIKKOBOT'O

npoectd. B oriaumume  oT
BE3/IEX00B Ha Jlyne
(JTyHOXOJIOB), UMM HEBO3MOXHO
YIIPaBISATh KOMaH/JaMH |

orepaTopa, HaXosIIerocs Ha 3emile, B PeKHUMe PealbHOTO BPEMEHH.

Hcmounuk:
https://live.staticflickr.com/65535/47998565403 8dce81aafl o.jpg
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METOANYECKHWE PEKOMEHIAIIUUN no ¢gopMUpPOBaHUIO eCTECTBEHHO-HAYYHOH IPAMOTHOCTH

JlekapcTBa Wiu siabi?
BBenenue
Ilpouumatime sgeoenue. 3amem naxcmume na cmpenxy /JAJIEE.
JIEKAPCTBA WJIHA SA1bI?
Bo Bpems manmemuu JIIOAM CTaly Yalie oOpamarbes 3a mHMOpMaIendn o cCoXpaHeHHH 370poBbs B MHTepHEeT. B 0omHOM M3 uyaToB AHS

MpOYnTaja, YTO AJIs YKPEIUICHUS! UMMYHUTETA PEKOMEHAYETCS MPUHUMATh [IMHK U MarHuM. A €clid eCTb U3MEHEHHUS B COCTaBE€ KPOBM, TO Bpauu
PEKOMEHAYIOT IIpernaparhl skene3a. Takue cBeieHus 0 MeTaulax YAUBUIA AHIO.

3

g ;

= e i

= ” g Calcium
i !J@.l!m Magnesiu
E ] 50 rabrerox | Zi_nc "

Bl E =/

Ho npountap Oosnbiiie nHGOpMaIuu, OHA MOHSIIA, YTO METAJUIBI — 3TO HE TOJIBKO MAIllMHbI 1 KOCMHYECKHE
Kopabsu. MeTauibl UTpaloT BaKHYIO POJIb B KHBOW PUPOJE.

ATOMBI MHOTHX METAJJIOB BXOJIT B COCTaB BEIIECTB, HEOOXOAMMBIX JJs HOPMalbHOU
KU3HEJEATENIBHOCTH OpraHu3MoB. lIpu mx HemocTtaTke BpadyM BBIIUCHIBAIOT JIIOAAM HMPUEM COOTBETCTBYIOLIMX
[Ipenaparos.

C npyroii CTOpOHBI, HAKAIIMBAsICh B MIPUPOJAE, COENUHEHNS HEKOTOPHIX METAJIJIOB CTAHOBATCS ONACHBIM
3arpsI3HUTENSIM OKPYXKAIOIIEH cpeibl, TAK KaK OHU CIIOCOOHBI BBI3BIBATH OTPABIICHUS KUBBIX OPTaHU3MOB.

OTO NMOATBEPXKAAET CIPABEAJIMBOCTh M3BECTHOro IpuHLHUMA: «Bc€ ecTh nexkapcTBo, M BCE €CTh 1 — BCE AEN0 B J03€». DTO U3pEUEHUE
npuHauIexkuT [lapanenscy, anxumMuky, Bpady, ¢puinocody 3moxu Bo3poxaeHus, KOTOPBIN CUUTAETCS OJHUM U3 OCHOBATEICH COBPEMEHHON HAYKH.

e my =7y T rp—— e
_ b &t dare gui gg;{m't_q_r__ @it'xog:tr Salem

HUcmounux:
https://avatars.mds.yandex.net/i?id=307bc81d74df5a0c72 1fbeaf6055b955-5207283-images-thumbs&n=13&exp=1
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METOJUYECKHUE PEKOMEHJIAIINU no (popMHUPOBAHMIO €CTECTBEHHO-HAYYHOH IPAMOTHOCTH

JlekapcTBa iy sab1? AHs y3HaNma, YTO JUIA OJKU3HENESATEIbHOCTH BCEX OPraHU3MOB

Baganue 1/5 He0oOXoMuMBI omnpeaenéHHbie MeTauibl. OHU HAa3BIBAIOTCA OUO2EHHLIMU W
pa3nensloTCs Ha MHKpPO- W MaKpOARJIEMEHThl. DBHOre€HHBIE 3JIEMEHTHI-

Ilpouumatime mexcm, pacnonoxceHuvli cnpasa. /[ns omeema Ha METaJUIbl MOCTYMAKT B OPraHMW3M YEJIOBEKA C IHUILEW W BOJOW, NOITOMY

80NPOC OMMembme HYIHCHbLE 8APUAHMbL OMBEMA. BaKHA UX OuUos02UYecKas 0OCMynHOCMb B TIPUPOJEC B BUJE PACTBOPUMBIX
COCJIMHECHUH.

Kakwue ycinoBrst He0OOXOIUMBI JUTSI TOCTYIUICHHS U YCBOCHHUS aTOMOB
OMOTCHHBIX PJIEMEHTOB-METAIIIOB B OpraHU3Me YelioBeKa?

Ommemvme 08a BEPHLLX eapuanma omeemad.

0] Bonbmias pacnpocTpaHEHHOCTh METaJlIa B IPUPOJIE.

[0 CriocoOHOCTh OpraHn3Ma MorIomarh U yIepKUBaTh COCIMHCHHSI
MeTaIa

0] Hanuyre B MpUPOIHBIX BOAAX PETHOHA PACTBOPUMBIX
COEIMHEHUI METAJUIOB.

[] Pa3zpaboTka MECTOPOKACHHI Py METAJUIOB B JAHHOM PErHOHE.
L] IMocTosiHHBINA IPUEM MUIIIEBBIX MUHEPAIBHBIX T00ABOK U
CUHTETUYECKUX BUTAMHUHOB.

PucyHok 1. Kpyeosopom memasinos e npupodoe.
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METOANYECKHNE PEKOMEH/JAILINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

JlekapcTBa Wi ab1?
Samanue 2/ 5

IIpouumarime mexcm, pacnonodicenuvlii cnpasa. [nsa omeema
Ha 8onpoc ucnoav3ytime memoo «llepemawumso u
oCmasumyy.

KakoB oa1H 13 T71aBHBIX MyTeH MONagaHus KajabLus B
OpPraHMU3MBbI KUBOTHBIX U Y€JIOBEKa U3 HEKUBOW MPUPOJIbI?

Hcnonvsyiime memoo «llepemawums u ocmasumuvy, 4umoowl
nepemecmuma NPAMOY201bHUKU c oykeamu Ha
coomseemcmayouee mecmo. Ymoobvl usmeHums ceoti omeem,
nepemawjume 3j1eMeHm HA €20 UCXOOHOe Mecmo, a 3amem
nepemawyume Opy2oti d1eMeHm 8 8blOPaHHOe Meco.

Ilpupoonwvie npoyeccol:

ITuranue pacTeHui.

@ [InTanue 4enoBeKa U KUBOTHEIX.
BrIMBIBaHME HOHOB KallbLIUA B PACTBOPBI.
Paspynienne ropHbIX OO ¥ MEHEPAJIOB.

@ O6pasoBanue 0caJ0YHBIX TIOPOJL M TIOUBBI.

OnHUM U3 BOXKHEHUIINX OMOTE€HHBIX DJIEMEHTOB SBIISIETCA KaJdblUi. B Tene
YeJI0BeKa €ro MaccoBas J10Jist coctaisieT = 1,7 %.

Kanpruit Taxke ydacTByeT BO MHOTHX OOMEHHBIX IpoIeccax B HEKHBOU
npupoae. OH o00pa3yeT MHOXKECTBO MHHEPAJIOB, COJEPKUTCA B OCATOYHBIX
MOpPO/Iax, B MOYBE, €M0 MOHBI MIPUCYTCTBYIOT B IPUPOIHBIX BOAAX.

Kak >xe kanpluii momajaeT B OpPraHUW3Mbl JKUBOTHBIX M 4eJIOBEKa U3
HEXWUBOW MTPUPOJIBHI?

Hcmounuku:
https://ds05.infourok.ru/uploads/ex/042a/00085511-3f383b8b/img10.jpg
https://im0-tub-ru.yandex.net/i?id=d030410c387a9644d6919ed7933d6735-sr&n=13
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METOJUYECKHUE PEKOMEHJIAIINU no (popMHUPOBAHMIO €CTECTBEHHO-HAYYHOH IPAMOTHOCTH

JlekapcTBa MM AabI?
3amanne 3/ 5

IIpouumatime mexcm, pacnonodiceHnvlli cnpasa. 3anuwume
CB01l omeem HA 80NPOC.

[Touemy netam B Bo3pacTe 40 3 JET HYKHO BKJIKOYATh B
paIoH MUTaHUS OO0JIbIIIE MOJIOYHBIX TPOAYKTOB, UeM

B3POCIIBIM JIFOISIM?

Sanuwume ceoti omeem.

Mama AHM KOpPMHUT €€ TOAOBaJIOro OpaTa B OCHOBHOM MOJIOYHBIMHU
Kamamu, KeupoM, TBOPOTOM, MOJIOYHBIMH CMECSIMH.

AHsS K€ CcuuTaeT, 4ro pPEeOEHOK JODKEH IMOoJydaTh BCE OWOTCHHBIC
aMeMeHThl. M To3TOMYy OH JOMKEH €CTh Ty K€ MUILY, YTO W B3POCIbIC YICHBI
cembu. OTHAKO MaMa ¢ Hel He COTJIacuiach U OOBSICHUIIA TTOUYEMY.

Hcmounuk:
hitps.//scx2.b-cdn.net/gfx/news/hires/2016/worriedabout.jpg
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METOJNYECKHUE PEKOMEHJIAIINU no (popMHPOBAHNIO eCTeCTBEHHO-HAYYHOI TPAMOTHOCTH

JlekapcTBa Wi ab1?
Samanue 4 /5

ma6ﬂuue HYOJiCHblEe 6apuanntbl omeemad.

HaceneHusa?

IIpouumarime mexkcm, pacnonoxcennviil cnpagéa. Ommemvme 6

KaxoBbl MO/ OBITH IPUYUHBI OTPABIEHUS PTYThIO MECTHOTO

Ommemome «Bepno» unu «Heeepno» 0ns kaxcooul npuyunbl.

IMpuunnb Bepno HeBepHo
PryTh ckannuBanach Ha JHE 3a/1Ba, o o
TaK KaK 3TO TSKENast )KUIKOCTb.
[11aHKTOH MOTJIOIA HOHBI PTYTH U3 o o
MOPCKOH BOJBL.
MecTHOE HaceneHue NUTaIoCh B
TEYEHHUE BCCH KU3HH O O
MIPEUMYIIIECTBEHHO PHIOOH.
CoennHeHus pTYTH MOIJIH
HaKaIuIMBaThCs B OPraHU3Max MOPCKHUX O @)
KUBOTHBIX, TUTAIOIINXCS TUIAHKTOHOM.
Jlronu 3apa3unmce OT NTULL BO3AYIIHO- o o
KareJbHbIM ITyTEeM.

[Tomaymast B *HBOW OpraHU3M, aTOMbI U MOHBI HEKOTOPBIX METAJJIOB
MOTYT HaKalUTMBaThCsl M CTaHOBUThCA mokcuynuvimu (Hg, Pb, Cd). Oro
MPOUCXOJUT TIOTOMY, 4YTO Yy TaKHUX D3JIEMEHTOB OYCHb BEIUKO 6pems
yoeporcanus mokcukauma B 5XUBOM opranusme (y prytu — 1o 10 ner).

AHs mpounTana 00 W3BECTHOM CIy4ae BO3HHKHOBECHHS CTPAHHOMN
00JIe3HN B OJTHOM M3 MPHOPEKHBIX paiioHOB B Smonuu. Jlroaw, NTULBI U
KpyITHast ppI0a TEPSUTA OPUEHTAINIO B IPOCTPAHCTBE; HEKOTOPHIC JTUIIATUCH
3peHMs, HACTYIaJ apajind U Jlaxe Tuoenb. Bpaun ycTaHOBMIM OTpaBiieHHE
pTyThIO. JlefiCTBUTENBHO, HA PEKE, BIANAONICH B 3aJUB, OBUT PacOIOKEH
3aBOJI 10 TPOU3BOJICTBY IUIacTMacc. Ero BOJHBIE CTOKH COAEpIKaId
COEIMHEHUS PTYTH, HO CTPOTO B IIpe/ieiax JOMYyCTUMON KOHIIEHTPALINH.

Hcmounuxu:

hittps://ds04.infourok.ru/uploads/ex/0a94/00069a43-7d730432/1/img48.jpg
https://media.gettyimages.com/photos/mercury-poisoned-fishes-are-unloaded-30-years-after-mercury-poisoning-
picture-id994239016
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METOAUYECKHNE PEKOMEH/JAIINH no ¢popMHUPOBAHNIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

JlekapcTBa Win siabI?
Samanue 5/5

IIpouumarime mexcm, pacnonodicennslii cnpasa. [[nsa omeema Ha
80NPOC OMMembme HYIHCHBIU 8APUAHM OMEEeMd.

KakuM criocoG0oM MOKHO BBISIBUTH IPUCYTCTBHE HOHOB 3TUX
METAJUIOB B pAaCTBOPAX, HAXOISAIIUXCS B MPOoOUpKax?

Ommemvme 00UH 8epHbIL 8apuanm omeemad.

O dunsrpoBanHuEM pacTBOPOB
O BrimapuBanueM pacTBOPOB B IIPOOHPKAX

O Tlo npu3HakaMm peaxiyii Ipy 106aBICHAN COOTBETCTBYIOIIETO
peareHTa

O Tlo uBeTy HCXOIHBIX PaCTBOPOB

3HavMTENbHAsT YacTh OMOTEHHBIX AJIEMEHTOB IOCTYMAeT B JKUBBIC
OpraHU3Mbl U3 MPUPOJHBIX MUHEPAIBHBIX BOJ, KOTOPBIE MOTYT COJIEpKaTh
HOHBI KaK HEOOXOOUMBIX D3JIEMEHTOB-META/VIOB, TaK M TOKCHYHBIX
aneMeHTOB. [103TOMy Ba)XKHO OINpEAENsITh COCTaB MPUPOAHBIX BOJ MPEK/IE,
YeM HCIIOJIH30BaTh HX.

Ha ypoke xumum AHs moiyumia 3 mpoOUpKH ¢ pacTBOpaMu 0e3
noanucu. Eif HE0OX0auMO OmpenenuTh, B KaKOH U3 MPOOUPOK HAXOAUTCS
pacTBOp, CONEpKalliii MOHBI Oapus, B KaKOH — pacTBOp, COIEpKaIIuit
WOHBI IIMHKA, U B KAKOW — PacTBOP, COACPKAIIHNI HOHBI MEH.
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METOAUYECKHNE PEKOMEHJAIINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

JAUNATHOCTHYECKASA PABOTA
ECTECTBEHHO-HAYYHASA I'PAMOTHOCTD (9 kiace)

BAPHUAHT 1

XapakTepuCcTHKH 32JaHUIA M CHCTEMA OLleHNBAHUS

3AJJAHME 1. MYIIKA JUISI CHETA. (1 U3 5). M®T _EC 9 020 01 A10

XAPAKTEPUCTUKU 3AJIAHIA:
e CoaepxaTtenbHasi 00,1aCTh OLEeHKH: (PU3MUECKUE CUCTEMBI
e KoMmnereHTHOCTHAs 00/1aCTh OLEHKH: UHTEPIPETALUS JaHHBIX U UCIOJIb30BAaHUE
HAyYHBIX JI0Ka3aTeJIbCTB AJIs IOJyUYEHHUS BBIBOJOB
e KonTekcr: rinodanbHbIi
YPpoBeHb CJI0KHOCTH: CPETHUI
®opmat oTBeTa: 33/1aHUE C Pa3BEPHYTHIM OTBETOM
OO0beKT OIEeHKH: aHaJIM3UpOBAaTh, MHTEPIPETUPOBATh JAaHHbIE U  Jie]aTh
COOTBETCTBYIOIIINE BBIBOJIbI
e MaxkcuMaJbHbIi 0ajL: 1

CucreMa oneHUBAHNA:

bana CoaepikaHue KpuTepus

1 ['oBOpUTCS, UTO CHEKMHKA UMEET IIECTh OCHOBHBIX JIy4€i, IOTOMY YTO OHU
dbopmMHpyIOTCS B pe3yNibTaTe MPUIUIMAHUS HOBBIX KPUCTAIIIMKOB JIb/1a K IIECTH
TPaHsIM NEPBOHAYAIBHOIO KPUCTAJUIMKA.

0 Jpyroii oTBET (B TOM YHCIIE OTBET «UIECTh Jyuel, MOTOMY YTO IIECTh TpaHeil» (HeT
00BSICHEHUS1)) WM OTBET OTCYTCTBYET.

SAJAHME 2. TYIIKA JJISI CHEI'A. 2 U3 5). M®I" EC 9 020 02 _A10

XAPAKTEPUCTUKU 3AJAHUS:
o Coaep:xarejibHas 00J1aCTh OLEHKH: (PU3NICCKUE CHCTEMBI
e KoMmneTreHTHOCTHAsI 00J1aCTh OLIEHKH: HAy9HOE OOBSICHCHUE SIBJICHUHN
e KoHTeKCT: MEeCTHBIN
YPpoBeHb CJI0KHOCTH: HU3KUMI
dopMaT 0TBeTA: 33J]aHUE C BEIOOPOM OJTHOTO BEPHOTO OTBETA
Oﬁ'LeKT OIICHKMH: HpI/IMeH}ITB COOTBGTCTByIOH_[I/Ie GCT€CTB€HHO-HaY'-IHBI€ 3HAHUA
JUIA O6’b$ICHeHI/I$I SIBJICHHUA
e MaxkcuMaJdbHbIH 0as: 1

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus
1 Bri6pan otBer 1 ([t popMupoBaHUM CHEXXMHOK KareabKaM BOJbI HYKHO
MOI0JIBIIIE TIPOOBITH B XOJIOJHOM BO3/yXe).
0 BriOpas qpyroii BapuaHT OTBETa WIM OTBET OTCYTCTBYET.

5-9 xmacchl Ecmecmeenno-nayunas epamomuocno 134 ctp. 3 143




METOAUYECKHNE PEKOMEHJAIINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

3AJAHME 3. TYHIKA JJISI CHEI'A. 3 U3 5). M®I" EC 9 020 03 A10

XAPAKTEPUCTUKU 3AJAHUS:
o Coaep:xarejibHas 00J1aCTh OLEHKH: (PU3NICCKUE CHCTEMBI
e KomneTreHTHOCTHAsI 00J1aCTh OLEHKH: UHTEPIIPETAINS JAHHBIX U UCIIOJIb30BAaHUE
HAyYHBIX JIOKA3aTEIbCTB ISl IIOJTYyYEHHUS BBIBOJIOB
KoHTeKceT: THUHBIN
YpoBeHb CJI0KHOCTH: CPEIHUN
dopmMart 0TBeTAa: 33J]aHUE C BLIOOPOM HECKOJILKUX BEPHBIX OTBETOB
O0beKT OlEeHKH: aHaTU3UPOBaTh, HWHTEPHPETUPOBATh JaHHBIE W JENaTh
COOTBETCTBYIOIINE BHIBOIBI
e MakcuMaJbBHBIH 0asL1: 1

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus

1 Bri6pans! otBetsl: 2 (IIpu TakoM BbIIOXE AaBICHHE BO3/AyXa BHYTPHU pTa Ooblie
atMocdepHoro nasienus), 4 (IIpu TakoMm BbIIOXE TeMIIEpaTypa BO3ayXa,
BBIJJOXHYTOTO 30 pTa, HIKE, YeM TeMIIepaTypa BO3AyXa BHYTPH PTa) U HUKAKHE

JpyTHe.

0 Br16pansb! [pyrue BapuaHThl OTBETA WM OTBET OTCYTCTBYET.

3AJJAHME 4. MYIIKA JUISI CHETA. (4 U3 5). M®T _EC 9 020 04 A10

XAPAKTEPUCTUKU 3AJAHUA:
e CoaepxartenbHasi 00,1aCTh OLeHKH: (PU3MUECKUE CUCTEMBI
e KoMmnereHTHOCTHas 00/1aCTh OLEHKH: UHTEPIPETALMs JaHHBIX U UCIOJIb30BAaHUE
HAyYHBIX JI0Ka3aTeJIbCTB AJIs IOJy4EHHUs BBIBOJOB
e KoHTeKkCT: MECTHBIN
YpoBeHb CJI0KHOCTH: CPEIHUN
dopmat oTBeTa: 33JJaHUE C KPAaTKUM OTBETOM
O0beKT OLEeHKHM: aHaTU3UPOBAThb, WHTEPIPETUPOBATH JaHHBIE W JENaTh
COOTBETCTBYIOILIIME BBIBOABI; IpPEeoOpa3oBbIBATh OAHY (OpMy NpeaCcTaBICHUS

JAHHBIX B IPYTYIO
e MakcuMAJBLHBIA 0aJ11: 1

CucreMa OICHUBAHNA:

bana CoaepkaHue KpuTepus
1 JHan otser: - 2°C.
0 Jpyroii OTBET WU OTBET OTCYTCTBYET.
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METOAUYECKHNE PEKOMEHJAIINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

3AJAHME 5. ITYHIKA JJISI CHEI'A. (S U3 5). M®I" EC 9 020 _05_A10

XAPAKTEPUCTUKU 3AJAHNA:

ConepxatejibHasi 00J1aCTh OIleHKU: PU3NUECKUE CHCTEMBI

KoMneTreHTHOCTHAsI 00J1aCTh OLIEHKHU: HAYYHOE OOBSICHEHUE SIBJICHUI

KonTeker: riio6anbHbIi

YPpoBeHb CJI05KHOCTH: BEICOKUI

dopMaT 0TBeTAa: 33J]JaHUE C Pa3BEPHYTHIM OTBETOM

Oﬁ'BeKT OIICHKMH: HpI/IMeH}ITB COOTBGTCTByIOH_II/Ie GCTGCTBGHHO-HaY'-IHBIG 3HAHUA
JUIA O6’[>HCH€HI/I$I SIBJICHHUA

MaxkcumajabHbIN 0aa: 1

CucremMa

OICHUBAHUA .

Bana

CoaepkaHue KpuTepus

1

Jla" oTBET, B KOTOPOM T'OBOPUTCS, YTO Karuld MOKET oxjiaanuTtbes Huke 0 °C
Oyarosapsi KCHapEeHUIO BOJIbI C MOBEPXHOCTH KAIUIH (MJIM MPOCTO MCHAPEHHIO).

0

Jpyrue oTBETHI, B TOM YKCIIE T€, TJI€ HE YKA3aHO Ha UCIIapEHUe, WIH OTBET
OTCYTCTBYET.

3AJIAHME 6. BAKIIMHBI: C YET'O BCE HAUMHAJIOCE? (1 M3 5).
M®I' _EC 9 019 01 _A10

XAPAKTEPUCTUKU 3AJAHWA:
e Coaep:xaresbHas 00J1aCTh OLEHKH: KUBbIC CUCTEMBI

KoMmneTeHTHOCTHAasI 00J1aCTh OI[€eHKH: HAyYHOE OOBICHEHUE SIBIICHHS

KonTekcr: riio0aabHbIi

YpoBeHb CJI0KHOCTH: CPEIHUN

@opMaT 0TBeTa: KOMIUIEKCHOE 33JJaHUE C BEIOOPOM OTBETA U OOBSICHEHUEM

OO0beKT OLeHKHM: JIeNaTh U Hay9HO OOOCHOBBIBATH MIPOTHO3BI O MPOTEKAHUH MpoIiecca

NN ABJICHUA
e MakcuMaJLHBIN 0aJ11: 2

CucreMa oleHUBAHNSA:

bana Copep:xxanue KpuTepus
2 Jan otBeT «HeT» 1 roBOpUTCS, YTO TaKast Mpoleaypa (BapHosinus) Hebe3omacHa,
ITOCKOJIbKY B BBIICJICHUSIX U3 Y3bIPHKOB MOTYT COJIEP>KATHCSI BUPYCHBIE YaCTHIIBI.
1 Han otBer «Her» M TroBOpUTCA, YTO B BBIACICHUAX MOXKET COIAEPKATHCS
3apaX€HHOE BEIIEeCTBO (WJIM 3apakeHHbIe KieTkw, Wi uHpekmusa). (Her
YTOYHEHMSI, YTO ITO BUPYCHI).
0 JIpyroii OTBET WM OTBET OTCYTCTBYET.
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METOAUYECKHNE PEKOMEHJAIINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

3AJIAHUE 7. BAKIIMHBI: C YEI'O BCE HAUMHAJOCH? (2 U3 5).
M®I' EC 9 019 02 A10

XAPAKTEPUCTUKU 3AJAHWA:
e Coaep:xarejibHasA 00J1aCTh OLEHKHU: KBbIE CUCTEMBI
e KomneTreHTHOCTHAs 00/1aCTh OLIEHKH: UHTEPIPETALUS JAHHBIX U UCIIOJIb30BAaHUE
Hay4YHBIX JI0Ka3aTEIbCTB ISl IOJTYyYEHHUS BHIBOJIOB
e KoHTeKkcT: 1o0aIbHBINA
YpoBeHb CJI0KHOCTH: HUZKUM
dopMat 0TBeTA: 33J]aHNE C BEIOOPOM OJTHOTO BEPHOTO OTBETA
OO0beKT OIEHKH: aHaJIM3UPOBATh, WHTEPIPETUPOBATh JAaHHbIE U Jie]aTh
COOTBETCTBYIOIINE BHIBOIbI
e MaxkcuMaJdbHbIH 0as: 1

CucreMa oneHUBAHNA:

bana CoaepskaHue KpuTepus

1 Bri6pan otet 3 (IIpuBruBKka KopoBbeii ocrioit AddekTUBHA I MPOPUIAKTUKH
HaTypaJIbHOM OCIIBI).

0 Bri6pan npyroif BapuaHT OTBETa WJIK OTBET OTCYTCTBYET.

3AJIAHUES. BAKIIMHBI: C YET'O BCE HAYHHAJIOCH? (3 U3 5).
M®I' EC 9 019 03 A10

XAPAKTEPUCTUKU 3AJAHWA:
e Coaep:xaresbHas 00J1aCTh OLEHKH: KUBbIC CUCTEMBI
e KomnereHTHOCTHAs 00/1aCTh OLIEHKH: TIPUMEHEHNE €CTECTBEHHOHAYYHBIX METOJIOB
HCCIIEAOBaHUS
Kourteker: rimobanbHbIi
YPpoBeHb CJI05KHOCTH: CPETHUI
dopmMaT oTBeTAa: 33J]JaHNE HA YCTAHOBJICHUE MTOCIIEI0BATEILHOCTH

O0beKT OlEHKM: TpeyiaraTh WM OIEHHUBATh CIIOCOO0 HAYYHOTO WCCIICTOBAHUS
JTAHHOTO BOIIpOCca
e MakcuMaJdbHbIN 0aa: 1

CucreMa OICHUBAHMA:

baun Coaepkanue KpUTepHs
1 Han cnenyrommii orBet: B A JI ' b.
0 Jlpyroil OTBET WK OTBET OTCYTCTBYET.

5-9 xmacchl Ecmecmeenno-nayunas epamomuocno 137 ctp. 3 143



METOAUYECKHNE PEKOMEHJAIINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

3AJIAHME 9. BAKIMHBI: C YET'O BCE HAUMHAJIOCE? (4 M3 5).
M®I _EC 9 019 04 _A10

XAPAKTEPUCTUKU 3AJAHWA:
e Coaep:xaresbHas 00J1aCTh OLEHKH: KUBbIE CUCTEMBI
KoMnereHTHOCTHAsI 00J1aCTh OLIEHKU. HAYYHOE OOBSICHCHHE SIBJICHUS
KonTeker: riio0aabHbIi
YpoBeHb CJI05KHOCTH: BEICOKHI
@opMaT oTBeTA: 33aJJaHUE C BEIOOPOM HECKOJIIBKUX BEPHBIX OTBETOB
O0BbeKT OleHKH: TPUMEHUTh COOTBETCTBYIOIINE €CTECTBEHHO-HAYUHbIE 3HAHUS IS
00BACHEHUS SIBICHUS
e MaxkcuMaJdbHbINH 0aJL1: 2

CucreMa oleHUBAHMSA:

baun Coaepkanue KpUTepHs
2 Bri6panst otBeTsI: 1 (6enok Bupyca), 3 (ociabneHnbie Bo30yautenn), 4 (yourteie
BUPYCHI WJIM OAKTEPUN) U HUKAKUE IPYTHE.
1 BriOpanbl m100bIe 1Ba BapuaHTa OTBETA M3 TPEX BApUAHTOB, YKA3aHHBIX BBIIIIE.
Hukakue npyrue BapuaHTbl, KpOME 3TUX JBYX, HE BHIOPAHBI.
0 BriOpaHbl 1pyrue BapuaHThl OTBETa WIM OTBET OTCYTCTBYET.

3AJIAHUE 10. BAKIIUHBI: C YET'O BCE HAYUHAJIOCH? (5 U3 5).
M®I'” EC 9 019 05 _A10

XAPAKTEPUCTUKU 3AJAHMA:
e Coaep:xatejibHasA 00J1aCTh OLEHKHU: )KBbIE CUCTEMBI
e KomnereHTHOCTHAs 00/1aCTh OLEHKHN: MHTEPIIPETALlMs JAHHBIX U UCIIOJIb30BAHNE
HAyYHBIX JIOKA3aTEIbCTB ISl IIOJTyYEHHUS BBIBOJIOB
KonTekcr: rino0anbHbIi
YPpoBeHb CJI0KHOCTH: BBICOKHI
@opMaT 0TBeTa: KOMIUIEKCHOE 33JJaHUE C BEIOOPOM OTBETA U OOBSICHEHUEM
O0beKT OHEeHKH: AaHAIW3UPOBaTb, MHTEPIPETUPOBATh JAHHBIE M JENaTh
COOTBETCTBYIOIINE BHIBOIbI
e MaxkcuMaJdbHBIH 0aJL1: 2

CucreMa OICHUBAHMA:

bana Copep:xxanue KpuTepus

2 Bri6pan otBeT «/la» 1 TOBOPUTCSI, YTO TOCKOIBKY B KAJICHIape HE 3allJIaHUPOBAHBI
MIPUBUBKHU OT OCIIBI, TO TIPH (MaJIOBEPOSITHON) BCTpeUe ¢ MH(PEKIIMEH YeTTOBEK HE
3aIUIICH U MOXET 3a00JICTh.

1 Bri6pan otBeT «/la» 1 rOBOPHUTCS, YTO YETTOBEK MOKET 3a00JIETh, IOTOMY UTO OH
HE BaKIIMHUPOBAH (He NpUBHT). (Hem ccoinku na mabauyy).
0 JIpyroii OTBET WM OTBET OTCYTCTBYET.
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METOAUYECKHNE PEKOMEHJAIINH no ¢popMHUPOBAHUIO €CTECTBEHHO-HAYYHOI TPAMOTHOCTH

JAUNATHOCTHYECKASA PABOTA
ECTECTBEHHO-HAYYHASA I'PAMOTHOCTD (9 kiace)

BAPUAHT 2

XapakTepuCcTHKH 32JaHUIA M CHCTEMA OLleHNBAHUS

3AJAHHME 1. CECTb HA ACTEPOM/. (1 U3 5). M®I' EC 9 018 01 _A10

XAPAKTEPUCTUKU 3AJIAHIUA:
e CopepxatenbHas 00/1aCTh OLEHKH: HAYKH O 3eMIIe
e KoMmnereHTHOCTHas 00/1aCTh OLEHKH: UHTEPIPETALUS JaHHBIX U UCIOJIb30BAaHUE
HAaY4HBIX J0Ka3aTebCTB JJIs OIy4YEHHS BBIBOJIOB
KonTekceT: riio0anbHbIH
YpoBeHb CJI0KHOCTH: CPEIHUN
dopmat oTBeTa: 3a/[aHUE C Pa3BEPHYTHIM OTBETOM
OO0beKT OIEHKH: aHaJIM3UPOBATh, MHTEPIPETUPOBATH JAaHHbIE U  Jie]aTh
COOTBETCTBYIOIIIHE BBIBOJIbI
e MaxkcuMaJbHBbIi 0aJ11: 2

CucreMa OICHUBAHNA:

bana Conep:kaHue KpuTepus

2 JlaH 0TBeT, B KOTOPOM TOBOPHUTCS, YTO HEOECHBIE Tella MOTYT BIUSATH Ha
TPaeKTOPHIO (MJIM Ha JIBIKCHHE) KOCMUYECKOH CTAaHIIMU 3a CUET CHIT TATOTCHUS
(rpaBUTALMH, TPUTSHKEHUS)

"

YKa33.HO, YTO K 9TUM HGGGCHBIM TCJIaM OTHOCATCA BCC IIJIAHECTHI, IIOKAa3aHHBIC HA
pucCyHKe (MU OTH IUIAaHETHI niepeurcieHsl), u CoHIe.

1 VYka3bIBaeTcs, 4TO HeOeCHbIE MOTYT BIUSTh HAa TPACKTOPHIO (MJIM Ha JTBH)KEHUE)
KOCMHMYECKON CTaHIIUU 3a CUET CUJI TSATOTEHUs (IpaBUTALUU, IPUTSKEHUS),

HO

OTCYTCTBYET KOHKPETH3allHsl, KaKhe 3TO HeOECHbIE Tella, UM HeOeCHbIe Tea
Ha3BaHbI, HO Cpeay HUX He ynoMuHaercsi CosHIe.

0 [pyrue oTBeTHI, B TOM YHCIIE T€, B KOTOPBIX HE TOBOPUTCS O CHUIIAX TATOTEHUS
(rpaBUTALIMH, TPUTSHKEHUS) UITU OTBET OTCYTCTBYET.

3AJAHHME 2. CECTb HA ACTEPOUM/. 2 U3 5). M®I' EC 9 018 02 A10

XAPAKTEPUCTUKU 3AJAHUS:
e Coaep:xaresbHast 00J1aCTh OLEHKH: HAYKH O 3eMJie
KoMneTreHTHOCTHAsI 00J1aCTh OLIEHKHU: HAYYHOE OOBSICHEHUE SIBJICHUH
KonTekcer: riio6aabHbIi
YPpoBeHb CJI05KHOCTH: CPETHUI
dopmMart oTBeTAa: 33J]aHNE C BLIDOPOM OJTHOTO BEPHOTO OTBET
O0beKT OLEeHKH: JeaTh W HAaydHO OOOCHOBBIBATH IMPOTHO3BI O MPOTEKAHUH
HpOHGCCﬁ NJIN SIBJICHUS
e MaxkcuMaJdbHbIH 0as: 1

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus
1 Bri6pan otset 4 (Ha actepoune 6arapeu B cpenHeM OyayT AaBaTh OOJbIIe
SHEPTUH, YeM Ha 3eMiie, U3-3a OTCYTCTBUS aTMOC(EpbI, MOTJIOIIAIOIICH COTHEYHbIE
Jy4n).
0 BriOpan npyroii BapuaHT OTBETa WIM OTBET OTCYTCTBYET.
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3AJAHHME 3. CECTb HA ACTEPOM/. 3 U3 5). M®I' EC 9 018 03 A10

XAPAKTEPUCTUKU 3AJAHUS:
e Coaep:xaresbHasi 00J1aCTh OLEHKH: HAYKH O 3eMJie
e KoMneTreHTHOCTHAsI 00J1aCTh OLIEHKH: HAY9HOE OOBSICHCHUE SIBJICHUHN
e KoHTeKkcT: 1o0aIbHbBINA
e VYPpOBeHb CJ0KHOCTHU: BHICOKHI
dopMaT 0TBeTAa: 33J]JaHUE C Pa3BEPHYTHIM OTBETOM
O0beKT OUeHKH: OOBSICHATH MPUHIMI JACUCTBUS TEXHUYECKOTO YCTPOWCTBA WIIH
TEXHOJIOT'NHU
e MaxkcuMaJdbHbIH 0as1: 1

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus

1 [Ipennoxena ogHa U3 TEXHOJIOTUIA:
®  TOPMOKEHHE MPHU MOCATKE C TOMOILbIO ABUTATENIeH

®  [0cajKa Ha OOJBIIYIO HAAYTYIO MOAYIIKY WM UCTIOJIB30BaHUE IPYTHX
aMOPTHU3aTOPOB.

0 Jlpyrue OTBETHI, B TOM YHCIIE «3aMEJJICHHE TIPH CONMMKEHUN» (HE CKa3aHo, KaK
obecrieunBaeTCs 3aMe/IJICHUE) WIIM CITYCK Ha Mapanitore (HEBO3MOXKHO, ITOCKOJIBKY
HET BO3]1yXa), WJIH OTBET OTCYTCTBYET.

3AJAHHME 4. CECTb HA ACTEPOM/. (4 U3 5). M®I" EC 9 018 04 _A10

XAPAKTEPUCTUKU 3AJAHUS:
e Coaep:xaresbHasi 00J1aCTh OLEHKH: HAYKH O 3eMJie
e KoMneTreHTHOCTHAs 00/1aCTh OLEHKH: IPUMEHEHHUE €CTECTBEHHO-HAYUYHbBIX
METOHO0B UCCICAOBAHUS
KonTekcer: rimobanbHbIi
YPpoBeHb CJI05KHOCTH: BEICOKUI
dopmMart 0TBeTA: 33J]aHUE C BLIOOPOM HECKOJILKUX BEPHBIX OTBETOB
O0beKT OLEHKM: TpejJiaraTh WM OLECHUBATh CIIOCOO HAYYHOTO WCCIICIOBAHUS
JTAHHOTO BOITpOCca
e MaKcMMAJBLHBIH 0aJ11: 2

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus

2 Bri6panst otBetsl: 2 (M3 kakux BeleCTB 1 MUHEPAJIOB cOCTOUT acTepoun?), 3 (Kak
dopmupoBanacs ConmHevnas cuctemMa B Hauane e cymiecrBoBanus?), 4 (Koraga
oOpasoBaJicst acTepona?) U HUKaKUe Jpyrue.

1 BriOpansb! m00ble 1Ba BapraHTa OTBETA U3 TPEX BApUAHTOB, YKa3aHHBIX BBIIIIE.
Hukakue n1pyrue BapuaHThl, KPOME 3THX JIBYX, HE BEIOPAHBIL.
0 BriOpansb! pyrue BapuaHThl OTBETa UM OTBET OTCYTCTBYET.
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3AJAHHME 5. CECTb HA ACTEPOM/. (S U3 5). M®I' EC 9 018 05_A10

XAPAKTEPUCTUKU 3AJAHUS:
e Coaep:xaresbHasi 00J1aCTh OLEHKH: HAYKH O 3eMJie
e KoMneTreHTHOCTHAsI 00J1aCTh OLIEHKH: HAY9HOE OOBSICHCHUE SIBJICHUHN
e KoHTeKkcT: 1o0aIbHbBINA
e YPpoBeHb CJ0KHOCTHU: CPEIHUI
@opMaT 0TBeTA: 33J]aHUE C BEIOOPOM OJTHOTO BEPHOTO OTBETA
Oﬁ'BeKT OLICHKH: HpI/IMeHI/ITB COOTBGTCTByIOH_II/IG GCTGCTBGHHO-HaquBIG 3HAHUSA
JUIA O6’b$ICHeHI/I$I SIBJICHHUA
e MaxkcuMaJdbHbIH 0as1: 1

CucreMa oneHUBAHNA:

bana CoaepkaHue KpuTepus
1 Bri6pano otset 2 (Curnan ¢ 3emiu 10 acTepoua UaeT ropasio J0Jblle, YeM 10
JIyHbl, 1 OyJeT CHIIBHO 3aIa3/(bIBaTh MO0 OTHOIICHUIO K MEHSIOMICHCS] CUTYalllN).
0 BriOpan qpyroii BapuaHT OTBETa WM OTBET OTCYTCTBYET.

SAJAHHME 6. JEKAPCTBA MJIN AAbI? (1 u3 5). M®I' EC 9 021 01_A10

XAPAKTEPUCTUKU 3AJAHUS:
* Coaep:xaresibHast 00J1aCTh OLEHKH: )KUBBIE CUCTEMBbI
KoMneTeHTHOCTHAsI 00/1aCTh OLEHKH: HaydYHOE 00bIACHEHHE SBJICHUN
KoHTekceT: MECTHEIN
YpoBeHb CII0KHOCTH: CPEAHUIN
dopmMart 0TBeTAa: 33J]aHUE C BLIOOPOM HECKOJIbKUX BEPHBIX OTBETOB
O0beKT OLeHKH: TIPUMEHSITh COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHBIC 3HAHUS
U1 OOBSICHEHUS SIBJICHUS
e MakcuMaJbHBIH 0asL1: 1

CucreMa OICHUBAHNA:

baaa Conep:kaHue KpuTepus

1 Bri6pans! 18a otBera: 2 (CiocoOHOCTH OpraHu3Ma MorjiouiaTh U yAepKUBaTh
coenHeHUs Metaia), 3 (Hamuume B mpupoJHBIX BOJIaX PETHOHA PACTBOPHMBIX
COCTMHECHUI MeTala).

Huxkakue npyrue BapuaHThl He BEIOpAHBI.

0 Br16pansl qpyrue BapuaHThl OTBETA WM OTBET OTCYTCTBYET.
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SAJAHHME 7. JEKAPCTBA MJIN AAbI? (2 u3 5). M®I' EC 9 021 02 _A10

XAPAKTEPUCTUKU 3AJAHNA:

Conep:xaresibHasi 00J1aCTh OLEHKH: HAYKU O 3emiie

KoMneTreHTHOCTHAsI 00J1aCTh OLEHKHU: UHTEPIPETAIIUS TAHHBIX U UCIIOJIh30BaHHE
HAy4YHBIX JIOKA3aTEIbCTB ISl MIOJTYyYEHHUS BHIBOJIOB

Kourteker: rinodanbHbIH

YpoBeHb CII0KHOCTH: CPEIHUI

dopmMaT 0TBeTAa: 33J]JaHNE HA YCTAHOBJICHUE TTOCIICI0BATEILHOCTH

O0beKT OLleHKH: aHATM3UPOBATh, UHTEPIIPETUPOBATDH JTAHHBIE U JIeTIaTh
COOTBETCTBYIOIINE BHIBOIBI

MaxkcuMaJabHBII 0ama: |

CucreMa OICHUBAHNA:

bana Cojep:xxanue KpuTepus
1 JlaH ciieyronui OTBeT:
LC E A [ 4 | 5
0 JIpyroii OTBET WM OTBET OTCYTCTBYET.

3AJJAHME 8. JEKAPCTBA WU SIJIbI? (3 u3 5). M®L EC 9 021 03 A10

XAPAKTEPUCTUKU 3AJAHNA:

ConepxaresibHast 00J1aCTh OIIEHKHU: KUBBIE CUCTEMBI

KoMneTreHTHOCTHAs 00J1aCTh OllEHKU: HAYIHOE OOBSICHCHHUE SIBJICHUH
KoHTeKkeT: MECTHERIN

YPpoBeHb CJI05KHOCTHU: BHICOKUI

dopMaTt 0TBeTAa: 33J]aHUE C Pa3BEPHYTHIM OTBETOM

O0beKT OLeHKH: TIPUMEHSITh COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHBIC 3HAHUS
U1 OOBSICHEHUS SIBJICHUS

MaxkcuMaJbHBII 0ayI: 2

CucreMa oneHUBAHNA:

baun Coaepskanue KpuTepus

2 Jlan oTBeT, B KOTOPOM T'OBOPHUTCS O TOM, YTO 1) MaJ€HbKUM JETSIM HEOOXOIHMMO
00JIbIIIE MOJIOYHBIX MPOIYKTOB, TaK KaK B HUX COJAEPIKATCS MHOTO KalbIus; 2) y
JIeTel uIeT MHTEHCUBHBIN POCT KOCTEH CKeJeTa, 3y00B, JJIs TIOCTPOSHUSI KOTOPBIX
HY>KHBI @TOMBI KaJIbI[HSI.

1 JlaH OTBET, B KOTOPOM YIIOMSIHYT TOJIBKO NEPBBIN NYHKT U3 NPUBEIEHHBIX BBIIIE.

0 Jlpyroii OTBET UJIN OTBET OTCYTCTBYET.
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3AJAHHME 9. JIEKAPCTBA MJIN AAbI? (4 u3 5). M®I' EC 9 021 04 _A10

XAPAKTEPUCTUKU 3AJAHUS:

e Coaep:xaresibHast 00J1aCTh OLEHKH: )KUBbIE CUCTEMBbI

e KoMmneTreHTHOCTHAsI 00/1aCTh OLIEHKH: HAy4YHOE OOBSICHCHHE SIBICHUI

e KoHTeKCT: MECTHBIHN

® YPpoBeHb CJI0KHOCTHU: CPEIHUIN
@opMaT 0TBeTA: 33aJJaHUE C BEIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
OO0beKT OLEHKHU: JIeTaTh ¥ HAY9HO 0O0OOCHOBBIBATH MPOTHO3BI O IPOTCKAHUHI
Hpouecca HNJIA SIBJICHUA
e MaxkcuMaJdbHbIH 0as1: 1

CucreMa oneHUBAHNA:

bana Coaepskanue KpuTepus
1 BriOpansb! cienyromue OTBETH M HUKaKUe APYTHe:
HMpuunnbl Ha Her

PTyTh CKarmMBaiach Ha JHE 3aJMBa, TaK KaK 3TO @) ®
TSDKEIast KUAKOCTb.
[T1aHKTOH MOTJIONIA HOHBI PTYTH M3 MOPCKOW BOJIBI. O] ©)
MecTHOE HaceJIeHUE MUTATIOCh B TCUCHUE BCEH KU3HU O] ©)
MIPEUMYIIECTBEHHO PHIOOH.
CoeMHeHHSI PTYTH MOTJIU MIOCTETICHHO HAKATUTUBATHCS O] @)
B OpraHM3MaxX MOPCKHX KHBOTHBIX, TUTAIOIIUXCS
[UTAHKTOHOM.
Jlroau 3apa3miinch OT MTHUI] BO3IYITHO-KAICIbHBIM @) ®
IyTeM.

0 BeiOpaHbl pyrue BapHaHThl OTBETA HIIH OTBET OTCYTCTBYET.

3AJJAHME 10. JEKAPCTBA WM SIABI? (5 u3 5). M®I EC 9 021 05 A10

XAPAKTEPUCTUKU 3AJAHUA:

e CoaepxartenbHasi 00,1aCTh OleHKH: (U3NIECKUE CHCTEMBI

e KoMmnereHTHOCTHas 00/1aCTh OLCHKH: IPUMEHEHNUE ECTECTBEHHO-HAYYHBIX
METOJI0B MCCIIEA0BAHUS

e KoHTeKCT: JINYHBII

® YPpOBeHb CJI0KHOCTHU: CPEIHUIN

e @opMart 0TBeTa: 337]aHKe C BEIOOPOM OJTHOTO BEPHOT'O OTBETA

¢ OO0beKT OLeHKHU: MpeaaraTb Wik OLIEHUBATh CIIOCOO HAYYHOTO MCCIIEIOBAHUS
JTAHHOTO BOIIpoca

e MakcumanabHbIi 0a/ur: 1

CucreMa oneHUBAHNA:

bana Coaepkanue KpuTepus
1 BriOpan otBet 3 (ITo mpu3Hakam peakiuii npu 700aBI€HHH COOTBETCTBYIOIETO
peareHTa).
0 BriOpaH apyroii BapuaHT OTBETA WJIM OTBET OTCYTCTBYET.
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