MeToanyeckue peKOMEeHAAlUH 10 UCII0JIB30BAHUIO B y4eOHOM mpouecce
KHUM, cpopmMupoBaHHbIX Ha 0a3e 0aHKA 3aJaHUH IS OLEHKH
€CTEeCTBEHHOHAYYHOI I'PaMOTHOCTH

Pa3paboTaHbl B paMKax HUCIOJHEHHS 00s3aTeIbCTB MO [OCyIapCTBEHHOMY KOHTPAKTy
or 29 wuroHs 2021 r1oma Ne @-18-kc-2021 «PasButhe OaHKa 3aJaHUil UIA OLIEHKHA
€CTeCTBEHHOHAYYHOU TPAMOTHOCTH.
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1. Onucanue CTPYKTYpPbl U COAep:KAHUSA OaHKA 32 aHMl JJIS OLEHKH eCTeCTBEHHOHAy4YHOIl

TPaAMOTHOCTH 00y4aroIuXcst

Ha caiite ®T'BHY «®UIIN» pasmemen 0aHK 3aqaHUi ISl OIEHKH €CTECTBEHHOHAYYHOM

TPAaMOTHOCTH 00yJaronuxcs 7-9 KIaccos.
bank mnpenHasHaueH AN OIEHKM ECTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYaroIIUXCs.

chopmupoBan B pamkax DexepanpHoro mpoekra «Pa3BuTHe OaHKa OIIEHOYHBIX CPEICTB IS
MIPOBE/ICHUST BCEPOCCUMCKUX TPOBEPOUHBIX paboT U (popmupoBaHue OaHKaA 3aJaHUN TSI OIEHKH
€CTECTBCHHOHAYYHOU TpaMOTHOCTH». Pecypchl OaHka 3amaHW 1O OILIEHKE €CTeCTBEHHOHAYYHOM
IPaMOTHOCTH MOTYT HCIOJIb30BAaThCS IMEJArOTHUYeCKUMHU PAOOTHHUKAMH M aJMHHHCTpAIHCH
0011e00pa30BaTeIbHBIX OpraHu3aluid, OpraHaMu UCIOJHUTENBHOM BiacTu cy0ObekToB Poccuiickoit
@Oenepanyiv, OCYHIECTBISIIOIIMMU TOCYAapCTBEHHOE YIpaBieHUE B cdepe oOpazoBaHus, A
MPOBEJCHUS OICHKM KayecTBa oOpa3oBaHHUs OOYydYaloOIIMXCS B YacTH €CTECTBEHHOHAYYHOMU
rPaMOTHOCTH.

baHk 3amaHunii Mo OLEHKE €CTECTBEHHOHAYYHON I'PAMOTHOCTH COAEPKUT 3adaHus g 7, 8 u
9 kmaccoB. 3afaHus MPEACTABIEHBI IPyNIaMH, Kaxaas rpynmna 3aJaHuil 0ObeIUHSIETCS €IUHBIM
KOHTEKCTOM. COBOKYNHOCTh 3a/JIaHMI HANpaBJICHA HA OLIEHKY KOMIIETEHTHOCTEH, aHAJIOIMYHBIX
KOMIIETEHTHOCTSIM, UCIOJIb3YEMbIM B MEXIYHAPOAHOM CpaBHUTEIbHOM HcciienqoBaHuu PISA nins
OIICHKH E€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH: HAydyHOE OOBSICHEHHE SIBIICHUH; TOHHUMAaHHE
0COOEHHOCTEH €CTEeCTBEHHOHAYYHOTO HCCIIEAOBAHMS; MHTEPIPETALMs JaHHBIX W HCIIOJIb30BAHUE
HAay4YHBIX JI0Ka3aTEIbCTB IS OJYYEHHUS BBIBOJIOB.

bank 3amaHMii MO OLEHKE €CTECTBEHHOHAYYHOW TIPAaMOTHOCTH COAEPKUT  KOHTPOJIbHBIE
u3MepuTeNbHble Matepuansl st 7, 8 u 9 kinaccoB. KM npeaHa3zHaueHbl JUIsl OLEHKH KadyecTBa
OBJIAJICHUS] €CTECTBEHHOHAYYHON TIPaMOTHOCTHIO OOY4YaIOIIMMUCS, 3aKaHYMBAIOMIMX OOy4YeHHE B
cooTBeTcTBYIOIIEM Kiacce. Kaxapiii KIM oOecrieunBaeT o1ieHKy BCeX TPeX KOMITCTCHITHI.

Ccpuika Ha  pasmeuieHue  Oamka:  https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti. ®@opmar pasmerienus 3aganuii — html, ¢popmar pasmenicnus
KHWM - pdf.

3amanus B OaHKE MPEACTaBICHBI TPyNIamMu, OOBEAMHEHHBIMH €IMHBIM KOHTEKCTOM. JImst

Ka)XJI0T0 3aJIaHHs B TPYIIIE MPEUIaraloTcsi OTBETHl U KpUTEpUH oneHHBaHus (cM. puc. 1.1 u 1.2).


https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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Puc. 1.1. [Ipumep npencrasienus 3aaanuii 6anka Ha caiite ®I'BHY «DUITN».

C ) A Heszawwweno | ogefipiru/os/Show_doc.php?md=gprint&doc_guid=BE16FD5BAFABI2FDAH

Boamo#HBIA OTEET

OTBET: MOXET NPoU30ATH B3PLIB.

Tak kark npefoxpaHuTensHBIA KNanad BelIlOeT M3 CTPOA, TO OABNEHWE BHYTPW CKOPOBAPKMW
ByaeT perynupoBaTe ToMbko pabodmnid knanad. OH ByOeT BbiNyCcKaTs YacTb Napa, yMeHbLas

LABMNEeHWe BHYTPW CKOPOBADKW, HO ecni JaBfeHwe CTaHeT Donelue AonycTMMOrO, To MOMKET
NpOM30HTH B3pLIB

[laH BepHbIiA OTBET M NPUBEASHO NOACHEHWE 1 Bann

[pyrve oTBeTEl UMW OTEET OTCYTCTBYET 0 Gannce

Puc. 1.2. HpI/IMep BO3MOJXXHOTI'O OTBCTA U KPUTCPUCB OLICHUBAHUSA JIA 3aIaHUS C pa3BCPHYTHIM
OTBETOM.

Jnst kaxxoro 3aaHus B 0aHKE MpesiararoTces: G yHKINH:
—  OTJIOKHTh 3aJIaHUE;
— II0Ka3aTh 3aJaHKEC B OTACIHLHOM OKHE;
— OTMECTHTH 3aJIaHUE KaK PEIICHHOE.

KHM mpezcraBieHbl B OTACIBHOM pasjenie GaHka s yanoOCTBa CKauyWBaHUS MaTCpPHAIOB
(cm. puc. 1.3 u 1.4).
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Puc.1.4. llpencrasnenne KM 0anka B popmare pdf.
Kaxnoe 3amanme OaHKa ONUCHIBACTCS IOCPEACTBOM CIEAYIOIIUX COJEpKaTelIbHBIX
XapaKTePUCTHK:

1) mnpoBepsieMasi KOMIIETEHTHOCTb,



2) TpoBepseMoe MO3HABATEIILHOE JICHCTBHE,

3) KOHTEKCT — OIMCAHUE CUTYaIUH,

4) KOHTEKCT — «JIOKaJIHM3aIlHs» CUTYyaIlUH,

5) obnacte coaepKaHus,

6) YpOBEHb CIIOKHOCTH 3aaHHsI

7) ¢opma 3amaHus

3amanuss B OaHKe HamNpaBlIeHbl Ha OIEHKY TPEX KOMIIETEHTHOCTEH, XapaKTepH3yIOIIUX

€CTECTBCHHOHAYYHYIO TPAaMOTHOCTh. [lepedueHp KOMIETeHINI OJMHAKOB JUIsl o0yJaromuxcs 7, 8 u
9 KiaccoB, MOCKOJIbKY TMpeAnoiaraercs ux (OpMHUpPOBaHHME B Mpolecce OOydeHHUs IO BCEM
IpeJMEeTaM €CTeCTBEHHOHAYyYHOTO IIMKJIa M BO BCEX YKa3aHHbIX mapawiensx. Jlunamuka
dbopMUPOBaHUS KOMITETEHITMI OCYIIECTBISIETCS 32 CUET YCIOKHEHHS HCIIOIh3yeMOT0 COJIEPKaHNUS,

MOCTENIEHHOT0 Mepexoa OT SMIUPUUECKOr0 K TEOPETUUECKOMY MOAXOAY B O0yUEHUH.

Jns Kaxaol KOMIIETEHIMH HMMEETCsSl IEepEeYEHb IT03HABATENIbHBIX JIEMCTBHM, KOTOPBIE B
COBOKYITHOCTH XapaKTepU3YIOT IaHHYI0 KomreTeHIuo. Kak mpaBmiio, KOHKPETHOE 3a/JaHue
HaIlpaBJICHO HA OIEHKY OJHOTO M3 TT03HABATEIbHBIX IEHCTBHUM NIl JAHHOW KOMIICTCHITHH.

Huxe npencrasieH nepedyeHb KOMIETEHIMN U TO3HABATEIbHBIX JEHCTBUHN, UCIIOIb3YIOIIUXCSA
JUTSL OTUCAHMS 3a/IaHUi OaHKa 10 OLIEHKH €CTECTBEHHOHAYYHON rPaMOTHOCTH.

1. Hayunoe obvsichenue s6neHuil.

1.1. IIpuMeHHTH €CTECTBEHHOHAYYHBIC 3HAHUS VIS aHAIM3a CUTYaIH/TTPOOIIEMBI.

1.2. BeiOpaTh MO/I€Tb, JICKAIIYIO B OCHOBE OOBSICHCHHUS.

1.3. BriOpaTh 00bsicHEHHE, HanOoJIee MOTHO OTPaXKAIOIIee OMUCAHHBIE TTPOILIECCHI.

1.4. Co3nath 0OBSICHEHHE, YKa3aB HECKOJIBKO MPUYUHHO-CIIEICTBEHHBIX CBS3CH.

1.5. BeiOpaTh BO3MOXHBII MPOTHO3 ¥ apTyMEHTHUPOBATH BHIOOD.

1.6. Caenath MpOTHO3 HA OCHOBAHUH MPEIOKEHHOTO O0BSICHEHHSI TPOIIECcCa.

1.7. TlpuBecTd mpUMEpPHl BO3MOXHOTO TPHUMEHEHHUS €CTECTBEHHOHAYYHOT'O 3HAHUS IS

o0111eCTBA.

2. [lonumarnue ocobenHocmetl eCmecmeeHHOHAYYHO20 UCCIEe008AHUSL.

2.1. PaznmuyaTh BOIPOCHI, KOTOPBIE BO3MOXKHO MUCCIIEIOBATh METOJJaMU €CTECTBEHHBIX HAYK.

2.2. Pacio3HaBaTh TUIIOTE3y (MPEAMOIOKEHHUE), HA MPOBEPKY KOTOPOI HANPABICHO JaHHOE

HCCIICIOBAHUE.

2.3. O1ieHuTH MPEITOKEHHBIA CITOCO0 MPOBEACHUS UCCIICIOBAHUSI/TIIAH UCCIICIOBAHUS.

2.4. VHTepripeTupoBaTh pe3yNbTaThl HMCCIICIOBAHHMI/HAXOIUTh WH(GOPMAIMI0 B JIaHHBIX,

MOJITBEP K TAIOIIYIO BHIBOIBI.

2.5. Cnenath BBIBOABI IO MIPEATIOKEHHBIM PE3yJIbTaTaM HCCIEIOBAHUS.
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2.6. OueHnuTh Crocod, KOTOphIE HCIONB3YIOTCS I oOecreueHrus HaA&KHOCTH ITaHHBIX M
JIOCTOBEPHOCTH OOBSICHCHUI.
2.7. [IpennoxkuTh coco0 yBEIMUYEHUSI TOYHOCTH MOTYyYaeMbIX B HCCIIETOBAHUN JAHHBIX.

3. Unmepnpemayus OaHHbIX U UCTIOIB308AHUE HAYUHBIX OOKA3AMENbCME OISl NOJYYEHUs BbLBOO0E.
3.1. Onpenenarps HETOCTAIONTYIO HH(DOPMAITHIO JIJIST PEIICHUSI TIPOOJIEMBI.
3.2. Pacmo3HaBarh NPEIINONOXKEHUS (IOMYIICHHs), apryMEHTBhl M OMNHCAHHUS B HAy4YHO-
MOMYJISIPHBIX TEKCTaX .
3.3. Haxomute HEOOXOAWMBIC JaHHBIE B HMCTOYHWKAX HMH(POpPMAIUM, TMPEACTABICHHOW B
paznuuHoit hopme (TabyuIbl, TpaduKH, CXEMBI, AHArPaMMBbI, KapThl).
3.4. IIpeoOpa3zoBate HHPOPMAIIUIO U3 OAHOH (HOPMBI IPEACTABICHUS JAHHBIX B IPYTYIO.
3.5. MHTepnpeTupoBath JaHHBIE U I€1aTh COOTBETCTBYIOIINE BHIBOJIBI.
3.6. OueHuBaTh JTOCTOBEPHOCTh HAYYHBIX APTYMEHTOB M JIOKA3aTEIIbCTBA M3 Pa3IMYHBIX

HCTOYHUKOB.

Baxmwneiimeid xapakTepUCTUKOW 3anaHMil OaHKa SBISETCS MCIOJIb30BaHUE KOHTEKCTa
peanbHBIX KU3HEHHBIX CUTyallul, JOCTYIHBIX JJI MOHMMaHUs oOydaromumucs 7-9 Kiaccos.
KoHTekceT 3a1aHuil yUUTBIBa€T TEMATUKY BOIPOCOB, U3Y4aE€MBIX 110 OMOJIOrMH, PU3UKE U XUMUH B
JIAHHOM KJjacce. [l KaKIoro Kiacca IIPEACTaBIICHBI 3aJlaHUsl, OTHOCSIIHUECS K IEPEUYUCICHHBIM

HIKE OJIOKAM KOHTEKCTOB:

«IIpouecchl U sBICHUS B HEKUBOU IPUPOIEY,
— «lIpoueccsl U sIBIEHUS B )KUBOU MPUPOIE»,
— «CoBpeMEHHBIE TEXHOJIOTHUNY,
— «TexHHKa U TEXHOJIOTUU B OBITY»
— «CoxpaHeHue 3J0pOBbsI YETOBEKaY,
— «OrmnacHOCTH U PUCKWNY,
—  «DKOoIIOTHYECKHE TTPOOIIEMBIY,
— «Hcnonb3oBaHue NPUPOIHBIX PECYPCOBY.

Kpome KOHTEKCTOB BBIISISIIOT © CUTyanuu. Kaknblii OJIOK KOHTEKCTOB MOXET
paccMaTpuBaThCs B OJTHOM MIJIM HECKOJIBKUX CUTYAIMIX: IMYHOCTHAS, HAITMOHAJIbHAS U TJ100aIbHAasl.
Hampumep, 010ku KOHTEKCTOB «TeXHHMKa M TEXHOJOTHH B ObITY» W «COXpaHEHHE 310pOBbS
YEeJI0BEKa» pacCMaTPUBAIOTCS B JIMYHOCTHOM cuTyaruu, «ONacHOCTH M PUCKW» — B JIMYHOCTHOU U
II00ATEHOM CUTYAIHSIX, @ OCTAIbHBIC — B HAIIMOHAIBHOMN ¥ TI100AJIbHOM CUTYyaIIHsIX.

Kaxnoe wu3 3amanuii O0aHKa OTHOCHTCS K Kakoi-mubo oOnactu coaepkanus. OO6nactu

coJlep’KaHusl MPEACTaBIAIOT COOON TEeMbI MPOrpaMM 0 OMOJIOTUH, GUBUKU U XUMHH. J{J1s KaXKI0ro



KJlacCa TMpPEACTABJIICHBI TOJIBKO 3aJlaHus, 6asnpy101unec;1 Ha H3y4Ya€MbIX B JaHHOM KJIaCcCe

MPECAMCTHBIX TCMaX.

Cpenu obnacreil conep’aHus sl OLIEHKHA €CTECTBEHHOHAYYHOU IPaMOTHOCTU TIPE/ICTaBICH

eIUHBIN 7151 7-9 KiaccoB OJOK «3HaHUE MPOIEAyp», B KOTOPOM BBHICIICHBI 3HAHHUE O Pa3TMYHBIX

METOJaX HAy4yHOro TMO3HaHHs (HaOoJaeHHe, U3MEpPEeHHEe, ONBIT, MOJAEIWPOBAHUE, TUIOTE3a) U

IpUeMbl TPOBEACHUS HCCIENOBaHUM W OOpabOTKM MAaHHBIX (BBHIOOp 00OpYIOBaHHUS, CIIOCOOBI

YBEJIMUYEHUS TOYHOCTU U3MEPEHUN U T.1.).

1)

2)

3)

3ananusi B 6aHKE OTHOCSTCA K TPEM YPOBHSAM CIIOXKHOCTH:

Huszkuii ypoBeHb. 3alaHus HU3KOIO YPOBHSI CJIOKHOCTHM PAaCCUMTAHbl Ha paclo3HaBaHUE
(aKTOB, TEPMHHOB, IMPUHLUIIOB WM TOHATHHA, HaxoXAeHUEe uH(popManuu Ha Tpaduke,
qUarpamme, CXeMe WIH B TaOJIUIle U T.11. U TPEOYIOT, KaK MPaBUIIO, BBITIOJHEHHS OJHOIIATOBOM
MPOLEYPHI.

CpenHuil ypoBeHb. 3aJlaHUsl CPETHETO YPOBHS MPEINOIaraloT IPUMEHEHUE U MCIOJIb30BaHUE
3HAHWNA IS OTMHCAHUS WM OOBSICHEHHWS SBICHHUI U MPOIECCOB, BHIOOPA METOIOJIOTHUECKUX
MPUEMOB, IJIAHUPOBAHUE MPOLEAYPHl U3 JIBYX M Oojee maroB, GopMyIUPOBAHHUE MPOCTHIX
BBIBOJIOB MJIM MHTEPIIPETALINIO TAHHBIX, PEACTABICHHBIX B PA3JIMYHBIX rpaduueckux popmax.
Bricokuii ypoBeHb. 3alaHUs BBICOKOTO YPOBHS pPacCUMTaHbl HAa HMHTErpAIMI0 3HAHUW U3
pa3IUYHBIX O00JIaCTEl eCTeCTBO3HAHWS, aHAIM3 HECKOJIBKHX HWCTOYHUKOB WH(MOpMAIIUH,
0000111eHNE U OLIEHKY apTyMEHTOB, (POPMYJIMPOBKY BHIBOAOB Ha 0a3e MHTErpallii HECKOJIBKHUX
UCTOYHUKOB.

B Oanke mpezcTaBiieHbl 3aJaHUS C 3aKPBITBIM U CO CBOOOJHO-KOHCTPYHUPYEMBIM OTBETOM

yKa3aHHBIX HIDKE GOpM

1)

2)

s 3aganuii 3aKpbITBIM OTBETOM:

— C BBIOOPOM OJIHOTO BEPHOT'O OTBETA U3 YETHIPEX MPEITIOKEHHBIX (€TUHUYHBIN BBIOOD);
— € MHOXXECTBEHHBIM BBIOOPOM;

— Ha YCTaHOBJICHHE COOTBETCTBHSI JIEMEHTOB OJJHOTO MHOYKECTBA IPYroMYy;

— ¢ BBIOOPOM CJIOB JIsl BCTABKHU B TEKCT (Pa3HOBUIHOCTH 33JJaHU HA COOTBETCTBUE);

— Ha YCTaHOBJIEHUE IOCIEI0BATEIIbHOCTH JEHCTBUM;

— 3ajaHus B BONpocHo# popme Ha BbIOOp «la» unu «Her»;

st 3amanuii co cBOOOAHO-KOHCTPYUPYEMBIM OTBETOM:
3aJaHus Ha JIOTIOJHEHHUE CJIOBOM (HECKOJIBKHUMHU CIIOBAMHU );
3aJlaHus C KPATKHUM OTBETOM (B BUJE CIIOBA, CJIOBOCOUETAHUS, UUCIIA);
3aJIaHMsI C PA3BEPHYTHIM OTBETOM.

Kpome Toro, BcTpewaroTcs 3aiaHus, IPEANOIarailiue Cco4eTaHne pa3HbIx GopM (Hampumep,

CHavaJia BEIOOP OJHOTO M3 MPEII0KEHHBIX YTBEPXKICHUH, a 3aTeM 000CHOBaHKE BLIOOPA).
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Huxe npencrasieH npuMmep 3a1anus 0aHKa U €ro cojiepKaTeIbHble XapaKTePUCTHKH.

Ilpumep 3a0anus

H3nauanvro uoes memooa paouoy2iepooHol OamuposKUu ONUPALACh HA C1e0Viouue CUnomesnl.

A. coomnowenue C14/C12 6 ammocghepe 00HOPOOHO U HEUSMEHHO 80 BPEMEHU,
B. coomnowenue C14/C12 snympu opeanusma cognaoaem ¢ ammochepuovim,

C. coomnowenue C14/CI12 cosnadaem 8o 8cex jdcusblix cyuecmsdx.

Tlocnedyrwwue ucciedosanus nokazaiu, 4¥mo npedcmasienue 0 paouoy2iepooHol 0amuposKe KaxK

06 abconomHO MOYHOM Memooe A6A1emcs OUUOOYHBIM.

13 npueedeimoeo HUace cnucka Hay4Ho 000CHOBAHHDIX apcymenmoe 6bl6€pum€ 6ce me, Komopbsle

npomueopeuam cunomese A memooa paouoyenepoorol 0amuposKu.

1. Cooepocanue CI14 3asucum om Kocmuuecko2o (paxmopa (UHMEHCUBHOCMb COJHEYHO20
U3LYYeHUs) U 3eMHO20 (ROCMYNIeHUe 6 ammocepy «Ccmapo2oy yenepood u3-3a 20peHust u
CHUEHUsL OpeBHell OPeaHUKUL).

2. Cropocmb nepemewusanus ammocpepvl He UCKIIUAEn GO3MONCHOCMU CYUeCE8EHHbIX
paznuyui cooepxcanus C14 6 pasuvix ceoepaghuueckux pecuoHax.

3. Hzomonvl yenepooa He AGNAIOMCA 6NOJHE DKEUBAIEHMHLIMU, KIemouyHble MeMOpaHbl
MO2Ym UCHONb308AMb UX U3OUpAmMeNbHO: HeKkomopvie moz2ym abcopouposams Cl4,
HeKomopble, Ha0bopom, uzbecams e2o.

4. [Ilocne cmepmu opeanusma e2o MKAHU He BbIXOO0SM U3 YeAepOOH020 0OMeHa, Yuacmeys 8
npoyeccax eHueHus u oughgysuu.

5. Cooepacanue Cl14 6 camom obpazye ucciedosanus modxcem 0vims HEOOHOPOOHBIM.

Omeem: 12
Xapaxkmepucmuxu 3a0aHus
Knacc 9 knacc

HpO@@pﬂ@Maﬂ KOMneneHnHocnlob Tonumanue ocobennocmeit ecmeCcmeerHHORay4YHoco

Uuccae008anus

Hpoeepﬂeﬂwe noszrHaeameibHoe Ouenumb CI’lOCO6, KOI?’lOpble ucnonvsyemcst 0151 obecnevenus

Oeticmeue HAOENCHOCMU OAHHBIX U OOCMOBEPHOCU 0OBACHEHU

Konmexcm — onucanue cumyayuu COBpéMeHHble mexHoJsiocuu

Koumexcm - «roxkaiuzayus» Tnobanvhas

cumyayuu




Obnacmb codeporcanus 3uanue npoyedyp. Modenuposanue s6ieHuil u npoyeccos

Yposenwv cnoxcnocmu 3a0anus Cpeonuii yposeHs

Dopma 3a0arnust Kpamxkuii omeem

Crpykrypa u conepxanne KMIM onucaHbl B clieAyOMEM pa3ieie METOANUECKUX PEKOMEH AN,
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2. Onucanmne cTpykTypsl u coxep:xkanusa KUM, chopMmupoBanHbIx HA 0a3e 0aHKa 3aJaHMi

AJIs1 OHCHKH eCTeCTBeHHOHay‘lHOﬁ IrpaMOTHOCTH

baHK 3amaHmMii [UId OLICHKM €CTECTBEHHOHAYYHOW I'DAMOTHOCTH COACPKHUT KOHTPOJIbHBIE
u3Mepurenbubie Mmarepuainsl (KUM) nns 7-9 xnaccos, B TOM uuce.

KoHTpoabHbIE N3MEpPUTENBHBIE MaTEpHalIbl IPEAHA3HAUYEHBI 711 OLIEHKH KaueCTBa OBJIAICHUS
€CTeCTBEHHOHAYyYHOH  TIpaMOTHOCTbIO  OOy4aroIIMMUCS,  3aKaHYMBAIOIIMX  OOydeHHe B
COOTBETCTBYIOIIEM  KJacce, W MOTYT HCIIOJIb30BaTbCs Ul IPOBEICHMS MOHUTOPHHIA
€CTeCTBEHHOHAYYHOH TI'paMOTHOCTH aJMHHHUCTpAIMeil oO0pa3oBaTeNbHBIX OpraHU3alMi  WIn
OpraHaMH HCIIOJIHUTENIbHOW BIacTH cyObekToB Poccuiickoit ®enepanuu, OCYIIECTBISIOUINX
yIpaBJICHUE B 00JaCTH 00Opa30BaHMsI.

Kaxnprit KUM conepxut cienyromue 0J10Ku:

— OOIIYI0 MHCTPYKIIUIO I 00YYaIOIINUXCs 10 BRIMOTHEHUO 3aganuii KUM,

TCKCTbI 38.2[3.HPII>1, MMPpEACTAaBJIICHUC KOTOPBIX paCCYUTAHO Ha BBIIIOJHCHUC 06yLIaIOH_II/IMI/IC$I

3a7aHui HenocpencTBeHHO B Tekcte KUM,

OTBCTHI K 3aIdHUAM C KPAaTKUM OTBCTOM C YKa3aHUCM 0aJuIOB 3a BBIIOJHEHHUE SaHaHHﬁ,

KPHUTEPUH OLICHUBAHUS 33JJaHUH C pa3BEPHYTHIM OTBETOM (cM. puc.2.1-2.4) .

EHIO. 8 xasce. Bapasasr | 1

ECTECTBEHHOHAYYHAA N’PAMOTHOCTD OBYYAIIMIETOCA

8 xmace

HucTpyiuns no sune menmo paborat

TMposcponax pabora smowmer § ceba 20 mazwndt Bpeuy ssmoTses
padoru - 60 som

PatoTa IPOBOINTCA M LOMIMOTepe B BPeMY BMNOTHIMILE PIGOTM WP
Gy2eT paIcIeH K3 Zbe WCTH JATARRY GYIYT PACHOMOKCHM B 2csofl wICTH
MEPAKI, 3 HNGOPMALIE. NEOOXODOLAN TN OTHET KA BOOPOC. ~ B mpasodl tacT

Bunaretine wraiiTe KAAI00 JAIMME N DPEITINaeMe BIPILINTE OTBETa
Orsewafite TOMMEO DOCTE TOMO, Kak Bl DONUTH BOGPOC M NPOARATHINPORATH BOE
sapuanTi omsera Hmworza, wrobu ymtens sazamme nemmos. Bae meofxomoso
HECTOTIIONTE BEPTIRATMNYIO LT FOPINONTATMNYIO Da30CY mpokpyTam Tase
neobxomosmo yéemmca, wro B npowmam Texct mgmon nomocro Ec
MATMO0! €CTE MOJOCH MPOKPYTIOL, HAKMETE K3 GeryHOK DpOKpYTIHN N DepeTTuTe
€70 BN, WTOGA DPOTNTATE TEACT IATAMNA 30 KOKIA

BumoxneliTe IIAMRT § TOM BOPLILE, § EOTOPOM ORMN Taad 1% Momosmm
BpeMeEN  mpomyCKafiTe IAINNE. KOTOPOS HE VIMNTCY BAMOTHNTE CPasy. M
DEPEXOTNTE K CIETVIOMENY

Ecm Bu msepumuumt padoTy pasiiDe. %ed MKONTDITCN BPEMT, OTREIERNOE
3 0f BEDOTHENNE. TO MOALTE BOCTHOTMIORITACE KNOMCINE BOTRPATI B BEPHYTICY
K 3230004, KoTopiie Bal DpomyeTitnt. im emé pan DpOBCPITE CROR OTBETM.

Bawu porywemmde Boat 1 MAmoTMOiNe JAZMOLL COMPYIOTCL
Moctapaditecs samoTHNTE KK MOANO Gomme jazmwod i Kabpars K MoaNo
6amme 6aton

Jan sasepmenny padoTl HeoGROIIO0 HALITE KNOAKY «JaneprTs TOCT:
Mocae Toro kax Ba Jacpmmumt padoTy. BCPHYTRCE K o RMDOTHCIONO GYACT
HEBOTMOAMO

JAu wun momems padord maumame smomsy «flpscrymm. x
BT THE RO

AKeraen yenexa!

© 2017 Summarars rywta n SALICCY § CQROR SACASAIN 4 masuE
oAbt e MOy AN TR

Puc. 2.1 Ilpumep MHCTpYKUIKH 17151 0Oydaronuxcs 1o BeinoiaHennto KMM.
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EHIMO. 7 xmce. Bapuasy } 11
RrTemucuposan e Temmeso onénsa

Tipn EYIHTHEMPORIHNN JCTHETO OMEHNA B KIMECTBE NOCAZOWOMD MATEPHATA
HHOTI HCOOMLIVIOT EacToll jpeTux mrumox rpmbos i yroro momema

EHIO. 7 scaace. Bapaay 2 12
Baok &
MPETHBHAA Y TEKTPOCTAHIIHA

Padora nprumse wexrpoctasantl (TI3C) acmowaercs § panne yposuedt
BOZM BO BPEME TPILTHEOB B OTTHBOS, # e GOTMTE 373 pasmm, Test G0y

mm.mmlmc»ﬂncmmm MOEHOCTE MOACT PAISHBITE ATCKTPOCTANINI
BacToll 9epes Mapao # OGILTMEO DOTIRBOT KM OTPEIKH JPEBeCitin T13C, xax Dpaniti0, PAIMEINAOT B YCTRAX PeX ILTH MOPCKIX JaTHRaX. YwacTok
ABEIATOPHN  OTICTNCTCE 0T MOPR ROHCTR it

Wmm(ml’lﬂ
CUNAMGL 3 TeRepaTop

=y

et o

T R T e

: * ¢ mell potop remepatopa,
KOTOpMI BMpIGATIEIET MTexTpEMecinl Tox C EATATOM OTTHEA BOIM MOKIIIET

C xaxoll DeTiio roToRST RacToll i) ENANOK JeTHETO oneuxa” i M BEONG Dp nepes . oy B

1) B perymiare BDOWEMEET TPNOHNID YVETIAHSCTCY H JaTeM  Jerie
NpoMIKaET B cyGeTpar
1) Hh mumok EMMBN0TCE CHOPS IPRDOS, COOCOGHAE K JACETCHII0 CYGCTpaTa

3) Banormmamme 8 BOJC B TCICHNN CYTOK 0p K rubeam 7
BpPETHLIX 238
4) ¥ mrvmox dop A MOBMIE HICTH [P
oner. ]
Tonesy TI3C We cTposT Ha omip ¥ Gep g
B VCTRIEX Pex ILTH MOPCRIX FAmiEax”
Orper
o2 ot e oo o2 - v o
LT M e SOyt mﬂm

Puc. 2.2 Ilpumep npencrapiienus TekcToB 3ananuii B KUM.

EHIO. 8 xaacc. Bapuant 1 14

OTBeTHI K IAJAHIAM

Banml 3a 3agaHue

145 2 famma, ecTH BEpHO VKA3aHHl
1 TPH AEMEHTA OTBETA;
1 Gam1 eciH BepHO YKA3aHBI
OMHH-JBa ¥TEMEHTa OTBETA
1 bamn

12 1 Gawt, ecTH BEPHO YKa3aHE! 002
IMEMEHTA OTBETA

° 45 1 a1, ecTH BEPHO YKa3aHK! 00a
Ta OTBETA

231 2 6anma, ecTH BEpHO YKA3aHO TPH
JnmeMeHTa otBeTa; 1 Gamn ecn
1 BEPHO YKA3aHO BA I3JEMeHTa

12 4
245 2 Gawma, ecTH BepHO YKA3aHH
13 BCE HOMEpAa BapHAHTA OTBETA:

16 Oenklii aMyp
17 4

Puc. 2.3 HpHMep MNpEACTABJICHUA OTBCTOB K 3aJaHHUAM C KPATKUM OTBETOM C YKAa3aHHUCM

0aJIOB 3a BLIITOJHEHHUE 3aIaHUIA.
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EHTO. § xasce. Bapuasr | 15 EHIO. § xance. Bapeser | 16
KpHTepII UeHIBARIA FAIARNA ¢ PAIBEPRYTMIM OTRETOM =] Bonioaml oTeeT
]I[ Boneo: !L[xr_ue ANCTRE TRTOOTCR T T™HO, K3 PYI0 CIMKD OTKC
Bayipe rpvETa TEmW DEpeIMTC  OOCPEICTEOM  TEIDIONPOSOINOCTH ;?ﬂ|
TenmonposaIHOCTE FPYHTI HEIGA, DONTOMY mporpes (WM OCTREIHNE ) BiLe HACRIAOT .
DPORCXOTT OTEHE MELTICHRO. ITIM OORACHIETC, NoSeMy WMol TeMneparypa WIH ' i e
:rmwe“lmmmnmumu:.mumu.wnu METKHE THCTRA TYTORMX PIcTesiti SETTOTCK MOPMOM I paIssmaomedicy
LML T = MO0
SuREY T I‘;‘?‘u yEazana | 1 Gaza
e apyrue OTBETA. N OTBET OTCYTCTBYET oatios Orber Hebeptinth o oTCyTCTBYET [0 tasn
]I[ Bonsoasmd oreer
702 npoMepIasES [PYETA B J6Cy MEHAmE, e 001 Joporoll B aecy nowma ___ Bonsoasiuil oteer
NOKDMTA CROEM CHMETA. KOTOPMIl SRTNETCR XOpOUDEM TEIIOIIOAXTOPOM M Bumox we wmmawercs oOOCHOBAMHENM. beme Eavemns WA Oetom CHery
Mm3ET TIYORNY Ipyar noa aoporofl npomepmier ®a APIAKTIMECKN REPALTHIDG  JTIM MOACT OOMICHATRCA HpeaNOTTHTE bR
Gommyio rayGHEY, MOCKOMLEY HJ JOPOTe HET CHETA B DOI J0POTofl E3CHIIM BLOOP IHHTEHHAMG KPACHRMY KR40 .
roassil B MECOK. KOTOPME NPOMEPIANT GOMBIE, e IINHECTMI FpyHT Jan OTRET. N NOACHERNE 1 pazx
Moa 4vTaMesTOM J0M3 TDVHT HE NPOMEDPISET, TaK KIK DOCTOMMHO THE OTRETEL JUTH OTRET OTCVICTRVET 0 datr08
YTCTEVET TENIO0TIAA OF oo B TPYNT epel noa |
Tpuseseso pepioe OOLICHERNE TIN TPEX AIEMERTOR 2 a1 [ :: Bonsoaal GTect
Wmuwmmmxzm 1 fazn B G " JATYPa BOZM AA REPECTA OKYRE — 6-8 °C, TI0
B nomos ofRacHERIN J0myineRa ounstea | coormeTCINyeT cpezacl rRMEpITYpE BOTM B TUM =
T T AT R T - TG Jan oTeeT. i NOACHERNE 2 axma
| Jlases JpyTHe BIpHANTH OTBETA. ICTH OTHET OTCYTCTEYET Gatios i BepHAH OTBET. HO DOSCHENINE HeBepHoe 1T OTCVTCTETET Thanm
] Bonsoammi oreer | Ormer Heseprith iim oTcyTCTRVeT 0 Gatics
[ Thrannn Malichoro AVia J0TANM IPMBITCY B [PYNT HIGAC YPORMN |
npoueprumis. B Bosoroacxodt ofaactst, cyas oo xapre, 3To mpnsepmo 1.5
2 Bonsougil oteer
B Kpacwozapckos Kpae DOTNHEN MOTYT WOMOBRITE BANDE, THK K3k rYyGmma B nicpaoil noaosimse asrycra FUTH » cematpe
W 70 eu . Zlan epruil oTRET | 1 Gana
0¢ OORSCHEHTE T JBVX MICMEHTOR II?au Ober EepepiLi ITH oTCToTEYeT [0 6azaom
J’N OTRETA ILIH OTBET OTCYTCTRYET 0 Garios
=] N TN - — (8] Bowommsiome |
EcTecTaeminie BoJ0M He MOryT obecnemms Soammoe a0 mogel pabaol CHOpMyTIPOBIHO YTREPAICHIE O HATIHN! 00paTHON TRNCICIOCTH. 9eM Bhime
ApaTICH | TEMmEPATYP BOIM. TEM XAt (MEAC) PACTBOPICMOCTS XT0P B BOIC
HIH Jlans sepunail oTeer |1 caza
::%o;:am_tmummn a npup DOy ASLM WE 1 Jlastd 3pyTite OTRET, IIN OTBET OTCYTCTRYET | 0 Gazson
B IPYAAX OCYIECTRINOT CEACKUNOHEYI0 padoTy
HIH
B Opyaax HOBMIE BILIM
| CIpiraine viaaga sepio |1 6ana
OTBeT Hepepiil N OTCYTCTEYET | 0 taTIoR
LF i} erywts ¥ § clape » mapum © I SRAetarmmdn Loy eta 0 mAGSDY § ODHDR COCAIORIA @ = ayve
B e T EL ) NErApoaseens we AOMYCEITES

Puc. 2.4. HpI/IMep MNpCACTABJICHUSA KPUTCPUCB OLICHUBAHUWA JJIS 3aJIaHuM ¢ Pa3BCPHYTHIM OTBCTOM.

Kaxnerii KMIM o0ecrieunBaeT OIICHKY BCEX TPEX ECTECTBEHHOHAYYHBIX KOMIICTCHIIHA:
Hay4yHOe OOBSICHEHHE SBICHHI, MOHUMaHUE OCOOEHHOCTEH €CTeCTBEHHOHAYYHOT'O MCCIIETOBAHMUS,
WHTEpIpeTaIys JaHHBIX U HCIOIb30BaHNE HaYUHbIX JOKA3aTENbCTB JIsl TOJIyYE€HUS BHIBOJIOB.

3amanns KM 1o orieHKe eCTECTBEHHOHAYYHOU IPAaMOTHOCTH 0a3UPYIOTCSl Ha KOHTEKCTE, T.€.
B Hayaje KaXIOTo 3alaHusi (WM TPYIIBI 3aJaHui) OOy4JaromuMCs TpejiaraeTcs HeOObIIon
TEKCT, KOTOPBIA OMHCHIBAET KaKYIO-JIMOO XU3HEHHYIO cHUTyaruio. Kak mpaBuio, OONBIIMHCTBO
JTAHHBIX, HEOOXOJIUMBIX JUIsl BBHIMIOJTHEHHS 3aJaHUN COACPKHUTCS B TEKCTe K 3amanuro. Jlis
BbITIOJTHEHHS 3aannii KM HeoO0Xoa1uMo puBJIeKaTh 3HAHUHN, MTOTYYEeHHBIC TIPU U3YYCHUH KYPCOB
ouonornu, ¢uzukd u xuMur. Temaruka 3agaHuii KNMIM cooTBETCTBYeT comepKaHUIO TMPUMEPHBIX
MPOrpaMM 10 €CTeCTBEHHOHAYYHBIM Mpeameram aist 7, 8 wim 9 xinaccoB. Kaxaprit Bapuant KM
COJICP)KUT 3allaHusl, Oa3UpyrolFecs Ha TOHSATUHHOM ammapare pa3HbIX eCTECTBEHHOHAYYHBIX
MIPEIMETOB.

Kaxnerii KUM nmns 7 ximaccoB BkmwodaeT 18 3amanmii, misa 8 knaccoB — 20 3amaHuid, IS
9 kmaccoB — 22 3amanus. 3amanus KHWM pasznuyaroTcst NpoBepseMbIMH KOMIETEHLMSIMM,
KOHTEKCTaMHU, YPOBHEM CJIOKHOCTH M OIHUPAIOTCS Ha COJACpPNKAHUE PA3HBIX €CTECTBEHHOHAYUYHBIX

MPEAMETOB: OMOJIOTUH, (PU3UKH U XUMUH.
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B Tabmume 2.1 mnpencraBneHo pacnpeneneHue 3aganuii B KM 1o mpoBepsieMbiM

KOMIICTCHIUAM IS PA3HBIX KJIACCOB.

Tabauya 2.1

Pacnpeoenenue 3a0anuii no nposepsemvim KomnemeHyusm

[IpoBepsiemast KOMITETEHIUSA

KomnuectsBo 3amanuii 8 KUM

7 kyacc 8 kJacc 9 xiacc
Hayunoe oObsicHeHUE SIBICHUIT 9 10 10
[Tonnmanme 0co6eHHOCTEI HaAyYHOT'O UCCIIEIOBAHUS 4 S) 6
WuTepnperanyst JaHHBIX U HCIIOJIb30BAaHHE HAYYHBIX 5 5 6
JI0Ka3aTeIbCTB IS TIOJTYYCHHUS BBIBOIOB
HUTOI'O: 18 20 22

KM BxiouaroT 3afaHusi, COJAEP)KAHUE KOTOPBIX ONUpAaeTcs Ha KOHTEKCT OJHOTO U3

CJIEIYIOMUX OJIOKOB:

1) «IIporiecchl 1 ABACHUS B HEKUBOM MTPUPOJICH;

2) «lIpotecchl U SIBIICHHS B )KUBOW TIPHPOJICH;

3) «CoBpeMeHHBIC TEXHOJOTHH», «TEeXHHKa W TEXHOJOTHH B ObITY», «Vcrmonb3oBaHue

NPUPOIHBIX PECYPCOBY;

4) «CoxpaHeHHE 3/0pOBbs 4YejoBekay, «OHNacHOCTH U  PHUCKHY,

POOIIEMBIY.

«IKOJIOTUUECKHE

3aganus B KM oOwveauHeHsl B rpynmbel 1o 3-6 3amaHuil, Kaxngas rpymnmna Oasupyercs Ha

OTACJIBbHOM KOHTECKCTE.

HCIIOJIB3YEMbIM KOHTCKCTAaM.

B Tabmume 2.2 mnpuBenaeHo pacnpeneneHue 3amanuii KUM 1o

Tabauya 2.2

PacnpedeﬂeHue 3a0anutl no UCNOb3YemMblM KOHmMeKcmam

KoHTekcTrl Komnuectso 3amannii B KUM
7 kyacc 8 kJacc 9 xiacc

[Iporecchl 1 SBJIEHUS B )KUBOM MPUPO/IE 5-8 5-7 6-8
[Iporiecchl U sIBIICHUS B HEXKUBOU MPUPOJIC 5-8 5-7 6-8
CoBpemeHHbIE TEXHOJIOTUU. TeXHUKa U TEXHOJIOTUN 3-5 4-6 4-6
B ObITy. Mcnionb30oBaHMe IPUPOIAHBIX PECYPCOB
CoxpaHeHHe 3J0pOBbsI UETOBEKa. DKOJIOTHUECKHUE 3-5 4-6 4-6
npo6sieMbl. ONacHOCTH U PUCKHU

HUTOI'O: 18 20 22
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Kaxnpiit KM BritouaeT 3ajaHusi, ONMMUPAOIIMECS HAa MOHATUMHBIN amnmapar HECKOJIbKHX

€CTECTBCHHOHAYUYHBIX TPEAMETOB: Owoiorus, ¢usmka u xumus. B Tabmure 2.3 mpuBeneHo

pacripeielieHne 3aJaHui 0 00JIaCTSAM 3HAHUH.

Tabnuya 2.3

Pacnpeoenenue 3a0anuti no obracmam sHanuil

O06acTH 3HaHUH KomnuectBo 3amannii B8 KUM
7 knacc 8 Kiacc 9 knacc
buonorus 8-10 8-10 8-10
®duzuka 6-10 7-9 8-10
Xumust 0-5 4-6 4-6
NTOI'O: 18 20 22

Kaxnapiii KUM Bkitouaet 3afaHusi TpEX YPOBHEW: HU3KHM, CPEAHUN W BBICOKHUM YPOBHH.

3aaHusl HU3KOTO YPOBHS CIIOKHOCTH OIUPAIOTCS HAa Y3HABaHHWE W BOCIPOM3BEACHHE (DAKTOB,
TEPMUHOB, TIOHSATHH, BBIWICHCHHE WHPOpMalUU Ha Tpaduke, cxeme M T.I. 3aJaHHs CPETHETro
ypOBH}I paCC‘II/ITaHBI Ha OIInCaHuc uWin O6’b$ICHeHI/I€ HpOI_[eCCOB, HJ'IaHI/IpOBaHI/Ie HeﬁCTBHﬁ,
(GbopMyJIMpPOBaHWE TPOCTHIX BBIBOJOB. 3aJlaHUSl BBICOKOTO YPOBHS MPEAINOJAralOT  aHaIu3
HECKOJBKMX MCTOYHUKOB MH(pOpMAIHK, 0000IICHIE U OIICHKY MaHHbIX. B Tabmmuie 2.4 mpuBeaeHo

pacnpenesenne 3aJaHuil o ypoBHsM ciokHocTH B KMIM 1u1st pa3HbIX KI1accoB.

Tabnuya 2.4

Pacnpeoenenue 3aoanuii no yposnio croscnocmu

YPpOBEHB CIOKHOCTH KonunuectBo 3aganuit B KUM
7 xyacc 8 kJacc 9 xiacc
Hwuzkuii ypoBeHb 6 6 7
Cpenuuii ypoBeHb 9 11 11
Bricokuii ypoBeHb 3 3 4
HUTOI'O: 18 20 22

B KM npencraBiensl 3ajaHus pa3IMYHbIX (OPM: ¢ KPaTKUM OTBETOM (B BHJE YHCIA, B

Buae oqHON nudpsl, B BUae Habopa mudp, B BUIE CIOBA/CIOBOCOYETAHUS) U C Pa3BEPHYTHIM

OTBETOM (C 00BEMOM OTBETa OT OAHOTO 10 3-4 mpemioxenuit). [Ipumepsl 3amanuii pa3HeIx Gopm

MpUBEJIeHBI Ha puc. 2.5-2.9.
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]El Ilpn Kakoff TeMmmepaType B BECEHHHH MEpPHOJ] OKYHb. BEIXOAA H3 OICIEHEHHA.
HATHHAET MPOARJIATE MHIIEBYI0 AKTHBHOCTS?

Otger: g o4

Puc. 2.5. Tlpumep 3agaHust ¢ OTBETOM B BHJIE YHCIIA.

[lowemy HATYIBHENT Npyd HMeeT caMyKw OONEmHEe mIOmAxs H o00RéM MO

CPAaBHEHHI0 C OCTATBHEIMH THIAMH NPYAOB B PHIOHOM Xo3gHCTBE? VYEKasHTe

BEPHBIH OTBET.

1) B HarymeHOM NOpyAy AOMAHO COAEPAKATHCE OJHOBPEMEHHO MHOTO PHIOBL
91005l 00€CIeTHTH OCTABKH B TOPTOBYIO CETh.

2) B HaryieHBIH OpPyA MOCTYNaeT BOJAA H3 PeKH. IAe OHA XPaHHTCA A
JATBHEHIIET0 HCMONMB30BAHHS B XO39HCTBRE.

3) B BaryIBHEN OpyJ DOCTYNAST HCMOMB3yeMad BOAA H3 PYTHX IPY/IOB, Tae OHA
OUHINAETCA H Jalee COPACEIBACTCH B PYCIIO PEKH.

4) B HaryIeHOM IPYAY PEIOOBOIEI BEIBOIAT HOBEIE MOPOIE! PEIO.

omer [

Puc. 2.6. IIpumep 3a1aHusi ¢ OTBETOM B BUJE OJTHOW ITU(PHI.

T2 Toro ITo0H! OmpeNeNHTh, PpearHpyeT JH AHBOTHOE HA ONpeJeTéHHEIe [BeTa,
HeOOXOQHMO HCCIeJ0BATh €0 MOBEJEHHE, a Takoe HCCIeJOBAaHHE CBA3AHO C
OnpeJeTéHHEIME TPYIHOCTAMH. EciH XHBOTHOE 00y1IeHO BEINOIHATE KakHe-THOO
VCJIOBHO pe(IeKTOpHEIE ACHCTBHA B OTBET HAa NPeAbARICHHE OBETHOTO NpeIMeETa,
3T0 emé He O03HAYAeT, YT0 OHO pearHpyeT HMEeHHO Ha ero [BeT, Te Ha
ONpeAeTEHEYI0 JIHHY CBETOBOH BOJMHBL B03MOXHO, ITO BKIIOHAIOTCA APYTHE
taxTopeL

VCTaHOBHTE COOTBETCTBHE Me&Ay SKCHEPHMEHTOM H  JONOTHHTETBHEIM
thakTOopoM, KOTOPEIH MOKET OOBACHHTL PEIYIBTAT 3KCIEPHMEHTa, MNOMHMO
pearHpOBAHHA HA OIpeNeT&éHHEIH IBeT.

OIMHCAHUE JIOTIOHUTEIbHBIH
SKCIIEPUMEHTA PAKTOP
A) TenéHka OPHYYIHIH K x&rromy 1) V IpeIMETOR ecThb

Orgert:

IIACTMACCOBOMY Belpy. BmocieacTeHH oH
He 00paman BHHMAHHA HA ATIOMHHHEBEI®

XapaKTepHEIH (IPHBEIYHEIH)
3amax.

BEIpa, HANOMHEHHBIE MHINEH, HO 3aTO JH3AT 2) PasHble MaTepHATHl MO-
mycToe XETroe Beapo. BELT caenaH BRIBOI. pazHOMY OTpaXaKT
9T0 TeAEHOK PA3THIAET AKETTEIA IBET. CBETOBEIE JIVIH (HMEHOT
Bo BpemMs KoppHIR OBIK  aTakyeT Pa3HYIO SPKOCTE).
PasBeBAIOMIHACA KPAacHSH IUIAIN MaTagopa 3) JKueoTHOe pearHpyer Ha
WIH TOOYH TKAaHE KPAacHOTO NBeTa. bhll JBHACHHE IPEIMETOB.
CACIaH BHIBOJ, IO OBIKa pa3TpakaeT 4) XuBoTHOEe pearHpyeT Ha
KpaCcHBIH IBET. IBET IIPEIMETOB.

B) V cobaks OBUT 114 HIPHl MOOHMBIH MTT 5) GoTOpenenTOpH AKHBOTHEIX
curero meeta. OHa BCeraa BEIOHPATA €70 H3 HEJOCTATOMHO H3YSICHBI.

Ky9H pa3HONBETHEIX Mf9eH TaKOIO Xe
pasMepa. bel1 caenaH BEIBOA. 4WTO coDaka
PaTHYACT CHHHH LBET.

A|B(B

Puc. 2.7. [Ipumep 3amaHus ¢ OTBETOM B BuJIe Habopa rudp.
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Kakyro MEpHYIO pei0y HEBO3MOKHO MOAMATE B O3epe BO BpeMA MOMIEIHOH
peIOamx®H?

OtgeT:

Puc. 2.8. Tlpumep 3amaHust ¢ OTBETOM B BHJIE€ CIIOBOCOUYETAHUSI.

B kauectBe KartaaH3aTopoB B 90% NMPOMBIIITICHHBIX XHMHYECKHX [IPOLEeCCOB
HCIOIB3YIOTCA HOHBI H COEIHHEHHA TOKEIBIX MeTAUIOB: CBHHIA, MEIH, XpoMa,

NaL1aaud, IIATHHBL, OCMHA. TeXHOIOorHH, pa'ipaﬁomuume B KOHIEIIHH «3eJ1éH0i
XHMHH», MO3BOIAKT 3aMEHHThP HX Ha JPYIrHe MeTallbl, HalpHMEp KaIbIHI
H MarHHii.

OO0BACHHTE, noueMy Takad 3aMeHa OJHHX MEeTaLUIOB Ha JpYyTrHe COOTBETCTBYET
KOHLEMNIHH «3e/J8H0oH XuMHH». OTBeT MOJATBEPAHTE CBOHCTBAMH METATOB.

OTBeT:

Puc. 2.9. [Ipumep 3ananust ¢ pa3BepHYTHIM OTBETOM.

Ha Bemonnenue Beex 3amannii KMM otBonutcst 60 munyt. [IpumepHOe BpeMs BBINOJIHEHUS
KaXJI0T0 3a/1aHusl paboThI cOCTaBisieT 2—4 MUHYTHI.

Pesynbrarel BbimoaHeHus 3ananuii KMM  onieHuMBaroTCs y4duTesleM WM DSKCIEPTOM B
COOTBETCTBUU C MPEIOKCHHBIMU KITIOUYaMH M YKa3aHUSMH K OLIEHUBAHUIO IS 3alaHUN C KPATKUM
OTBETOM M B COOTBETCTBHUH C KPUTEPUSIMHU OLICHUBAHUS ISl 33JJaHUM C pa3BEPHYTHIM OTBETOM.

Bce 3amanps oOlleHHMBAIOTCA MaKCHMaiabHO B 1 wmiam 2 Oamra. MakcuManabHBIA Oaimn 3a
BeINONHEHHUE Bcex 3aganmii KMM 1 u 2 ams 7 xiaccoB COCTaBisgeT 25 OallioB, IS OCTaIbHBIX
BapUAHTOB MAaKCHMaJbHBIM Oamn coctaBiusier 26 OammoB, it KUM 1 u 2 ana 8 kmaccoB
MaKCHUMaJIbHBIA OaJlT cocTaBisieT 26 0auioB, I OCTAIBLHBIX BapuaHTOB — 28 Gamios, miss KUM 1
U 2 s 9 KIaccoB MaKCUMANIBHBIN Oain coctaBiseT 32 Oaiia, Ui ocTadbHBIX BapuaHToB — 30
0ajuIoB.

K 3amanusiM ¢ KpaTKMM OTBETOM MPHUJIAraeTCs KJI04Y U MOPAIOK OLICHUBAHMS, BKIIOYAOIIUN
OTNMCaHWEe OTBETAa Ha MAaKCUMAaJbHBIN Oasul, Ha HEMOJHBIA Oy (ecinu 3aJaHue OICHUBACTCS B 2
0asuia) ¥ onMcaHHe HEBEPHBIX OTBETOB.

Jnis 3agaHuil ¢ pasBEpHYTBIM OTBETOM OIMCHIBACTCS BO3MOXKHBIM BApUAaHT OTBETa
oOydJaromerocs, OTBEYAIOIMIUNA TPEOOBAHUSAM K IIOJHOMY BEPHOMY OTBETY, W TMIpeiaraloTcs
KPUTEPUHU OIIEHWBAHMS JJIA TOJHOTO BEPHOTO OTBETa Ha MAKCUMAJBHBIA Oamsl M JJI1 4YaCTUYHO

BEPHOI'0 OTBETA C YKa3aHUEM COOTBETCTBYIOLIETO Oasla.
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AHau3 pe3ysbTaTOB BBINOIHEHHS pab0Thl HEOOXOAMMO MPOBOAUTH 1O JABYM HAIPABICHHSIM:

1) wHIMBHIyaNbHas OIIEHKA KaueCcTBA €CTECTBEHHOHAYYHOI IPaMOTHOCTH O0YUYaIOIIUXCS;

2) KauecTBO OCBOCHUS €CTECTBEHHOHAYYHOW IPaMOTHOCTH B 00pa30BaTEIbHON OpraHH3aIHH.
WNunuBuayanbHas OLIEHKA OINpENeNsieTcsi CyMMapHbIM OajljioM, MOJTYYE€HHBIM OOydaromuMcs 3a
BBITIOJIHEHHE BCEX 3aJaHuii paboThl. B Tabmume 2.5 mpuBeneHO pacmlpeneseHHe IO YPOBHSIM
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTM B 3aBUCHUMOCTH OT IIOJIy4€HHOro Oaija 3a BBIOJHEHHE

3amaanit KUM s 7, 8 u 9 kaaccos.

Tabnuya 2.5
Pacnpeodenenue obyuarowuxcsa no yposHam ecmecmeeHHOHAYYHOU 2PAMOMHOCIU
YpoBeHb JlnanaszoH 0ayuioB 3a BBITTOJTHEHUE
€CTECTBEHHOHAYYHOU 3aganu KM
IPaMOTHOCTH 7 kiacc 8 Kimacc 9 knacc
Henocratounslii ypoBeHb 0-10 0-11 0-12
ba3oBsIif ypoBeHB 11-16 12-17 13-18
[loBBILLIEHHBIN YPOBEHD 17-21 18-23 19-24
18-21 (mnsa KM 19-26 (nna KUM
1u?2) l1u?2)
Bricokuii ypoBeHB 22-26 24-28 25-30
22-25 (nna KUM 22-26 (nna KUM 27-32 (na KUM
lu?2) 1u?2) lu?2)

JIns MHIMBHUTyalbHOW OIIEHKH KadeCTBAa €CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYalOIMINXCS
OTIpeNieNAI0TCs KpoMe 0ajuia, MOoIy4eHHOro oOydaronmmMes o pesyiabTaram BeimonHeHuss KM u
(UKCUPYIONINIT €r0 YPOBEHb €CTECTBCHHOHAYYHOI IPaMOTHOCTH, OIIPEIEIISIOTCS:

— CpPEIHHI MPOIEHT BBHIMOJHEHHs 00ydJaromuUMCs TPy 3alaHui, TPOBEPSIONINX Pa3IHYHbIC
KOMIIETEHIINH;
— CpeOHHMM TPOIEHT BBIIOJHEHHS OOydyaromMMcs TpyNn 3aJaHuil  pa3sHOrO  YpOBHS
CIIOHOCTH;
— CpeIHHMH TPOIEHT BBIMNOJHEHHUS OOYy4aroIMMCs 3a/JlaHUil, OCTPOCHHBIX HA COJCpPKAHUU
Pa3HBIX €CTECTBCHHOHAYYHBIX IPEIMETOB.
Ha ocHOBaHMM 3THX JaHHBIX OMPENENIAIOTCS TOCTIKEHNS U Ae(DUINUTHI 00YJalOIerocsi B OCBOCHUH
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTBIO H, B ClIydae HEOOXOAMMOCTH, IUIAHUPYETCS WHAUBUIyaTbHAsS
KOppEeKIHOHHast paboTa.

Jlnst OoIleHKM KayecTBa OCBOCHHUS E€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH B 0Opa3oBaTeIIbHOU
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OpTaHu3aIuH OMPEACIISIOTCS:
— cpeaHui nMpoueHT BeinosiHeHus BapuanToB KUM nns knacca;
— TPOIEHT 00YYarOIIUXCs, JOCTUTIINX Pa3HBIX YPOBHEW €CTECTBEHHOHAYYHOI IPaMOTHOCTH;
— CpemHHUN TIPOICHT BBINOJHEHUS KJIACCOM TPYMIN 33aJaHUl, MPOBEPSIONINX pPa3HBIE
KOMIICTCHIIHH;
— CpeIHHUI MPOIEHT BBIMOJHEHUS KJIACCOM TPYIII 3aJaHUI PA3HOTO YPOBHS CIOXKHOCTH,
— CpemHui TPOIEHT BBIMOIHEHUS KIACCOM TPYMN 3aJaHU, TOCTPOCHHBIX HAa COJAEpPKAHUHU
pa3HBIX €CTECTBEHHOHAYYHBIX MPEIMETOB.
Ha ocHOBaHMM 3THX JaHHBIX BBIICISIIOTCS TPYIIBI 00ydYarONMXcs, 00Jalalonfe OJMHAKOBBIMH
nepuuTaMu B OOIACTH €CTECTBEHHOHAYYHOW TPaMOTHOCTH, YTO IMIO3BOJISIET IUTAHHPOBATH
KOPPEKIHOHHYIO paboTy ¢ yderoM auddepeHnnanuu o0y4Jaronmxcs M0 yPOBHIO MOJATOTOBKU U
BBISIBIICHHBIX MTpoOJieM. B ciryuae ecnm B 00pazoBaTenbHON OpraHU3alMy K BBHITIOJTHEHHUIO PAOOTHI
MIPUBIIEKAETCS HECKOJBKO KJIACCOB, TO MPOBOAMTCS CPABHEHHE TIEPEUYHCICHHBIX BBIIIE MTOKa3aTeIeH
BoimonHeHus: KM 11st pa3HBIX KJIACCOB M TMOJTyY€HHBIC JaHHBIE COOTHOCATCS C OCOOCHHOCTSIMU
MEJarornYecKuX MPaKTUK Pa3IMYHBIX y4YUTeNleld €CTECTBEHHOHAYyYHOrO MHKIJA, PadOTaIIUX B

9THUX KJIaccax.

KHNM, cdopmupoBaHHbIe U3 3aJaHUN OaHKA MO OI[EHKE €CTECTBEHHOHAYYHOW I'PaMOTHOCTH,
IIpeHAa3HAueHbl Il MWCIOJB30BAaHUS B paMKaX BHYTPEHHEIO MOHUTOPMHIA  YPOBHS
€CTECTBEHHOHAyYHOW TpPAaMOTHOCTH B OOpa30BaTeIbHBIX OpraHu3auusax. VHTerpupoBaHHBIM
xapaktep KMM He mpenmonaraeT HMCMOIb30BaHUS paObOTHl B IIEJIOM Ha YpOKax KakOTo-JIrOO
€CTECTBEHHOHAyyHOro npeamera. Ilpu  ninaHMpoBaHUMM  BHYTPUIIKOJBHBIX  OLIEHOYHBIX
MeponpusTHii mpeyiaraemele B 6anke KM MoryT ncnosib30BaThest A7 pa3iIMyHbIX LENeH:

— JMarHOCTUYECKUX;
— MOHUTOPHMHIOBBIX;
— KOHTPOJIbHBIX.

Jnist nenelt TMarHOCTHKY 11e71eco00pa3HoO MPOBOIUTH CTapTOBYIO paboTy B 8 W 9 kiaccax B
Havalne yueOHoro rona. B atom ciaydae Heobxoaumo ucnonb3oBate KM, npeaHazHaueHHBIE IS
npeasiaymero kiacca (Hanpumep, KMM nans 7 wmacca qms 8 kmacca). Takas craptoBast
JMArHOCTHKA JOJKHA COMPOBOXKIATHCS MOAPOOHBIM aHAJIN30M PE3YyIbTaTOB 110 OCBOCHUIO KaX10i
U3 TPEeX KOMIIETEHIUH KaK AJisl BBIOOPKH B II€JIOM, TaK M Ui Kaxkaoro oOyuatomerocs. [Ipu atom
aKIEHT TpH aHaU3€ JODKEH JeNaTbcs HE CTOJNBKO Ha (PMKCAI[MM CTAaTUCTUYECKHX pe3ysbTarax,
CKOJIbKO Ha BbISBIEHUE JE(QUIMTOB B OCBOCHMM KOMIETEHIMH B IEJIOM U OTACIbHBIX
MO3HABATENbHBIX JEHCTBUM, MpoOJeM C MOHMMaHHUEM KOHTEKCTOB, BBIIOJIHEHHEM 3aJaHUil B

3aBHCHUMOCTH OT UX YPOBHSI CJIOKHOCTH U (DOpPMBI UX MpeacTaBiaeHus. Takol aHanMU3 JOKEH CTaTh
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OCHOBOM 111 pabOThl METOINYECKOTO0 OOBEAMHEHUS YUYUTENel eCTECTBEHHOHAYYHOTO LHMKIA TI0
IUTAHUPOBAHUIO pabOThl Ha Y4YEeOHBIH TOJ, BHECEHHS KOPPEKTUB B TEXHOJIOTUM OOYYEHUS H
UCIOJIb3YEMBIC TUIAKTHUECKUE MaTepUabl yUuTeNne OMonoruu, GU3nKu U XUMHU.

MOHUTOPUHT  OCBOEHHSI OOYyYalOUIMMHCS €CTECTBEHHOHAy4YHOH TI'PaMOTHOCTH c
ncrnonp3oBannem KHWM  Oanka MpeanonaraeT MpPOBEACHUE  OIEHOYHBIX  MPOLEIYp
MOCJIeIOBATEIbHO B TEUEHHE TpeX JIeT OOy4YeHHs, a NIpU HEOOXOAWMOCTH U TIOBTOPEHHS
IIpOLEAYpHl B TEUEHHUE ro/ia. B ciiyuae MOHMTOPHHra aHAJIN3 Pe3y/IbTaTOB AKLIEHTUPYETCS, IPEXKAE
BCEro, Ha JMHAMUKE pe3yibTaToB. [Ipu 3TOM 1enecoo0pa3HO OTCIEKMBATh Kak OOLIMI ypOBEHb
OCBOEHUS KaXJOW M3 KOMIETEHIMH B IIEJIOM MO BBIOOpPKE, TaK M JWHAMHUKY WHAMBHUIYaJIbHBIX
pe3ynbratoB. [lpu 3TOM A BBISABICHUS TEHICHIIMHA sl Kjiacca HEOOXOIUMO HCIOIb30BaTh Kak
MUHUMYM J[Ba [IOKa3aTels: M3MEHEHHE NPOIEHTAa OOydYalolMXCs, JOCTHIIIMX BBICOKOTO,
MOBBIIEHHOTO U 0a30BOr0 YpOBHSI €CTECTBEHHOHAYYHOM IPaMOTHOCTH M W3MEHEHHE CPEIHETrO
MIPOLIEHTA BBIMOJIHEHUS TPYII 33JaHUN, TPOBEPSIFOIUX KaXKAYI0 U3 KOMIIETCHIIUMN.

Crnenyer otMeTuTh, uTo coaepkanue KMM 0aszupyercs, Kak ImpaBWiIO, Ha TEX 3JIEMEHTax
coZiep KaHusl, KOTOpbIe 00ydaronyecss U3y4arT Ha ypoKax OMOJOrUH, (PU3UKH U XMMUU B JAHHOM
KJlacce B TeueHue Bcero roja ooyuyenus. [loaTomy npoBezeHre MOHUTOPUHTOBBIX HCCIIETOBaHUI
HEOOXOIUMO IUIAHUPOBaTh Ha KOHeN ydeOHoro roxa. [Ipm apyrux cpokax menecooOpa3HO
oroupats KMIM ¢ ydaerom npoiiieHHOro MaTepHaa.

Jns ueneit koHTpouis ¢ ucnonb3oBanreM KM u3 6aHka OIEHOYHYIO MPOILEYPY MIIAHUPYIOT
Ha KoHel roja. IlepeBoa mosiy4deHHBIX OAUIOB B IIKOJbHBIE OTMETKHM MOKHO OCYILIECTBISITH B
COOTBETCTBHUM C JMaHHBIMU TaOmuibl 2.7. Ilpum sToM oTrmeTka «5» OyAeT COOTBETCTBOBATH
BBICOKOMY YPOBHIO OCBOEHUSI €CTECTBEHHOHAYyYHOW IPaMOTHOCTH, OTMETKA «4» — IOBBIIIEHHOMY
YPOBHIO, @ OTMETKA «3» — 6a30BOMY YPOBHIO.

Jnst ieneit opMHUpOBaHUS €CTECTBEHHOHAYYHOW TPAaMOTHOCTH Ha YpoKax Onosoruu, Gu3uku
U XMMHH 11eJ1Ieco00pa3Ho UCMoab30BaTh He Bech KMIM B 1enom, a orpaHU4MBaThCS OTACIbHBIMU
OoKaMu 3aJaHWil WM OTACTHHBIMHU 33J[aHUSMU HAa MaTepuaje COOTBETCTBYIOLIETO IMpEAMETa.
Pexomenmammun  nmo  ucnosnb3oBanumio  KMM B mpomecce  oOydeHHMs — mpenMeTam

€CTECTBEHHOHAYYHOTO IUKJIa MPUBEICHBI B CIICAYIOIINUX pPa3/eax.
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3. PexoMeHaanmuu AJsl y4udTeseil OMOJIOTMM 10 HCHOJb30BAHWIO B Ipolecce 00y4YeHUs
omosorum KHUM, chopmMupoBaHHbIX Ha 0a3ze ©OaHka 3aJaHuUil I8 OLEHKH

€CTeCTBeHHOHAYYHO! I'PaAaMOTHOCTH

KHNM, npennaraeMble B OaHKE 1O OIIEHKE €CTECTBEHHOHAYYHOH I'paMOTHOCTH, KaK €IMHOE
L[EJ0€  MOIYyT  HCIOJb30BaThCs B paMKax BHYTPEHHEr0 MOHHUTOPHMHTAa  KadecTBa
€CTECTBCHHOHAYYHOW TIOJTOTOBKM B oOpa3oBaTenbHOW opranuzanuu. OmgHako uvactu KUM,
Oasupyrouecs Ha OMOJIOrMYECKOM MaTepualle, TpYIIbl 3aJaHUi WM OTAEIbHbIE 33JaHUS MOTYT
IPUMEHATHCS B KauecTBE y4eOHBIX 3aJaHMN Ha Pa3jIMYHBIX ATalax ypoka M Ha Pa3IUYHBIX THUIAX
YPOKOB OMOJIOTHH.

VYyeOHble 3aJaHusl, HCIOIB3YIOIIUECS B Tpolecce 00y4eHus: OMOIOTHUH, Pa3HOOOpA3HBI IO
COJIepKAHUIO, 00BEMY U BUJAM CaMOCTOSITEIbHON y4eOHOW paboThl, OHU SBIISIIOTCS HEOThEMIIEMON
YacThl0 Y4e€OHOro Ipolecca M BaXHBIM CPEACTBOM ero aktuBu3anuu. OcoOyioo ILIEHHOCTb
OpPEICTABISIIOT  3a/aHusl, TPeOyIOIUe HMHTENICKTYalbHOTO HANpsDKEHUS OO0ydJalomuxcs U
NPOSIBJIICHUSI CaMOCTOATENBHOCTU. Takue 3afjaHusi CIOCOOCTBYIOT YCBOCHMIO 3HAHMHA M yMEHHH,
Pa3BUTHIO y y4yalllUXCsl MHUIUATUBHOCTHU, BOJIM, HACTOMYMBOCTH, MHTEpPECA K YUEHHIO. Yyaluecs
NproOpETalOT HaBBIKM OpraHU3aluu y4eOHOH paboThl, yMEHUS NMPABHIIBHO PAacCUUTaTh CBOU CHJIBI
U BBIOpaTh Hanbosiee 1enecoo0pa3Hble CPEeaCTBA JOCTHIKEHNUS TTOCTABICHHBIX LENIEH.

[Inanupyss MCHONB30BaHME Y4YEOHBIX 3a/JaHUM, Y4YWTENb, KaK MpPaBHUJIO, OMHMpAeTCs Ha
KJaccu(UKALUIO 33aJaHUd B 3aBUCHUMOCTH OT XapakTepa €ro IO3HaBaTeIbHOH AEATENbHOCTU
oOyuatomierocsi.  CoracHO  Takoil — KiaccMpUKalMM,  3aJaHus  [OAPA3AEsI0T — Ha:
penpoyKTUBHEIE (TpEOyIOIMe BOCIPOU3BEIACHUS BBIYUCHHBIX paHEE 3HAHUH WM CHOCOOOB
JIeicTBUI); TPEHUPOBOUHBIE (TPEOYIONINE CAMOCTOSTEILHOIO IPUMEHEHUSI paHee MPUOOPETEHHBIX
3HAHUM, YMEHUI U HaBBIKOB B YCIIOBHSX, AHAJIOIMYHBIX TE€M, B KOTOPBIX OHU (POPMHPOBAIKCH);
YaCTUIHO-TIOMCKOBBIE (TpeOyromue Tu00 MpUMEHEHUs paHee MPHOOPETECHHBIX 3HAHUW, YMEHUU U
HaBBIKOB B YCJIOBUAX, B OOJIbIICH WJIM MEHBIICH CTENEHH OTIMYAIOMIUXCS OT T€X, KOTOPbIC UMENN
MECTO MPHU UX GOPMUPOBAHUU; THOO YACTUUHOU CAMOCTOSATEIHHOCTH B BBIOOpE CrIoco0a NEeHCTBUS;
a100 mepeHoca HAIMYHOrO crocola JeMcTBUS B APYrHe YCIOBHUS U NMPUMEHEHHs €ro Ha APYroM
POICTBEHHOM COZEP>KaHUM); TBOpYECKHE (TpeOyrolue NOUCKOBOW aKTUBHOCTU IIPU BBIMOJTHEHUHU
HOBOTO HEMPHUBBIYHOTO BUA 33/aHUS; JTHUOO CaMOCTOATEIBHOTO BHIOOpa M MPUMEHEHHUST HYXHOT'O
cnoco0a JeWCTBUS W3 UMEIOIIUXCS B HAIMYUM Ha HEMPUBBIYHOM COJEPXKAHUM; JHOO

«1/1306peTeH1/151» HOBOT'O crocoba ,I[CI\/'ICTBI/IH WM BUJOU3MCECHCHUA CTAPOIro JJIs BBIIIOJTHCHHS HOBBIX

byHKIINN).
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[Ipemyiaraembie K MCIOIB30BAaHUIO B y4eOHOM mpornecce 3aaanus mo owonorun B KM u3
0aHKa TO OIEHKE eCTECTBEHHOHAYYHOH T'PaMOTHOCTH B TIOJHOW MEpPE COOTBETCTBYIOT IMOHSTHIO
«3alannie y4e0HOe» CIIOKHBIIEMYCS B JUIAKTHKE, a TAK)KE MOJHOCTHIO 3aKPBIBAIOT BCIO JIMHEUKY
3aJJaHUN COTJJaCHO BBIOPAaHHON HUMH KiIacCU(UKALMU: PENPOIYKTUBHBIE, TPEHUPOBOUYHBIE,
YaCTUYHO-TIOMCKOBBIE (B OCHOBHOM) W TBopueckue. Ilpum stom B Omokax KHMM Bcrpedaercs
MUHHUMAJIbHOE YHUCJIO 3a/laHUi pPENnpOAYKTHUBHOTO XapaKTepa, KOTOPbIE OTHOCITCS K HU3KOMY
YPOBHIO CIIO)KHOCTH M HANpaBlIeHbl, KaK MPaBWJIO, HA TMPOBEPKY OOIIET0 MOHUMAHHS
npeyiaraeMoro B 06JI0Ke KOHTEKCTa. BONbIIMHCTBO 3aJaHU CPEeTHETO YPOBHS TPeOYyIOT YaCTUYHO-
MMOMCKOBOM JEATEIBHOCTH. MOCKOJBKY 3amanusi KM moctpoeHsl Ha BHEYUY€OHOM KOHTEKCTE, TO X
BHITIOJTHEHHE  O0ECIeYnBaeT HE MPOCTO MPUMEHEHHE HMEIOIIMXCS 3HAHWM, a WX IMEePEHOC B
MPaKTUKO-OPUEHTUPOBAHHYIO CUTYAIMIO, TEM CAMBIM MpHUYyYas MIKOJIbHUKOB UCKATh ONTUMAIbHBIC
CIocoObl penieHusl pa3HOOOPa3HBIX KUZHEHHBIX MPOOJIeM, CBA3aHHBIX C €CTECTBEHHBIMU HayKaMH.
K 3amaHusM TBOpPUECKOro XapakTepa MOXXHO OTHECTH 33/JaHHS BBICOKOTO YPOBHS CIIOKHOCTH,
MPOBEPSIIONINE YMEHHUS CaMOCTOSATENbHO BBICTPAUBATH JOCTATOYHO CIIOKHBIE PACCYXKACHUS C
Y4ETOM LIEJION [IENOYKH MPUYNHHO-CIIEICTBEHHBIX CBS3EH.

BaxxHelmyM 31eMEHTOB, MO3BOJISIONIMM IPaMOTHO o0ToOpath 0ok KM wmim otnenbHbIE
3aJaHuil 111 YpOKOB Oumoiioruu, siBisieTcsl 1enenonaranue. llenenonaranue ogHa M3 KIIFOUEBBIX
npo0bjaeM COBPEeMEHHOM MeToAMKH oOyueHHst Ouonorud. SICHO oco3HaBaeMass W XOpOILIO
chopMynupoBaHHasi ydeOHas 1eNlb — 3aJlor ycrlexa KaK BCero OOYyYeHHs, TaK M KaXKJIOro U3 ero
JTaIoB. I'pamotHO cdopMynupoBaHHas 1Ledb JAOKHA OBITh ONEpPAlMOHATIBHOW, T.€. B
bopMyIUpOBKE 1€ JOJKHBI OBITH yKa3aHbl CIOCOOBI M CpEACTBA €€ JIOCTHIXKEHHUS; a TaKkKe
TUATHOCTHYHOM, T.e. OOBEKTHBHO IPOBEPSEMOM C TIOMOIIbIO OOBEKTUBHBIX H3MEPHUTENCH,
KOTOPBIMH U BBICTYTIAIOT B HaleM cirydae 3ananust omoxko KM Ha marepuaine OUOIOTHH.

Hampumep, ogHa U3 1iemeil MpOMEXXyTOYHOTO dTana oOydeHus (HarmpuMep, CEpUu ypOKOB),
MOKET (OPMYIUPOBATHCS CIEAYIOIIMM O0pa30oM: «HAYYHTh ydalluxcs padoTaTh C JaHHBIMU,
NPEJCTAaBICHHBIMU B TaOmu4HON dopmey. Jlis ee peanusanuud Ha dTane H3IyYCHUS WIH
3aKperUIeHUs] MaTepralia MOKHO MPEIOKUTh TEKCTHI K OJIOKaM 3a/IaHUiA, B KOTOPBIX BCTPEYAIOTCS
TabJIMYHbIC JaHHbIE, a Ha 3Tane MPOBEPKU — 3aJaHMsl, IOCTPOCHHbIE HA 0a3e pa3InYHBIX TaOJIMIL.
[IpuBeaem npumep s 7 kinacca. B kauecTBe mpoBEpKHU AOCTHKEHUS ATOM L€ MOKET BBICTYATh
3amanue u3 Omoka «JlamuHapus», KOTOPOE€ MOXKET OBITh HCIOJIB30BAaHO HAa YypPOKE HA TEMY

«3HavyeHHe BOAOPOCIEH B IPUPOLIE U KUZHU YETIOBEKAY.
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Ilpumep 3.1
Jamunapusa caxapucmasn
B npugedénnoii nudxce mabauye yKazaHo cooeprcanue XUuMu4ecKux 31eMenmos 8 MOpCKOU Kanycme

(Jlamunapus caxapucmas) u yeemHou Kanycme.

Cooeporcanue 6 Mopckou Cooepoicanue 6 ygemnou | Cymounas nopma
Onemenm kanycme, me Ha 100 2 kanycme, me Ha 100 2 07151 yenogexa, me
Cblpo20 8eca cblpo2o eeca
Kanuu 89 299 4000
Hampuu 233 30 1300
Kanvyuii 168 22 1200
Docgop 43 43 800
Maeznui 120 15 400
Kenezo 2,9 0,4 18
Lunx 1,2 0,3 12
Mapeaney 0,2 0,2 2
Hoo 0,25 0,01 0,15
Cenen 0,0007 0,0006 0,05

Cooeporcanue xkaxozo snemenma 6 100 2 mopckoii kKanycmel NOJIHOCMbIO NOKPbIEAEm CYMOYHYIO
nompeObHOCmb 8 HEM 01 Yenoeexka?

Yuurento Ouonoruu cieAyeT MPOBECTH aHAIM3 BCEX 3aJlaHWi Ha MaTepuane OHOJIOTHH,
npemiokeHHbIX B KMM u Oanke 3ajaHuil MO OICHKE €CTECTBEHHOHAYYHOM TPaMOTHOCTH U
MOMBITATHCS CPOPMYIUPOBATH AJIS KaXKAOTO U3 HUX CBOIO JIOKAIBbHYIO IMO3HABATENbHYIO LEINb.
Takast pabota mo3BoauT 3 (PEeKTUBHEE UCTIOTB30BATh HMEIONTUICS TTEPEYCHB 3aJaHUH.

[IpencraBnennsie B KUM 3amaHus MO3BOJISIOT MPOBEPHUTH HE TOJNBKO CPOPMHUPOBAHHOCTH
OOJNBIIMHCTBA OOIIECYYEOHBIX MO3HABATEIBHBIX YMEHUW, HO W TMPEAMETHBIC 3HAHUS U yMCHUS,
MIPE/ICTABJIICHHBIC B COJCPKAHWUU 00s3aTEIBHOM YaCTH OCHOBHOW 00Opa30BaTENbHOW MPOTPaMMBI
OCHOBHOT0 00111eT0 00pa3oBaHus Mo yueOHOMY npenmMeTy «buosorus.

[IpumepHast ocHOBHasi o0pa3oBaTeIbHas MporpamMma Mo OHOJIOTHHU JJIsi OCHOBHOTO OOIIETro
o0Opa3oBaHHs BKJIIOYAaeT 5 pasnernoB: «BBeneHue B Owosoruio», «buonorusi pacteHuii, TpuOoB,
JUIIAHUKOB U OakTepuiiy», «buomorus pacteHuid, TpuOOB, JTUIIAHHUKOB U OakTepHii», «buomorus
JKUBOTHBIX», «buomnorus denoseka». Cienyer oTMETUTh, 4To uMetomuiicss B KM 3aganusa moryt
OBITh AKTUBHO HCIIOJB30BAaHBI CO BTOPOro roja oOydeHus (6 kiacc), T.e. Ha4MHAs C pasferna
«buonorus pacrenuii, rpuOoB, TUIIAHHUKOB M OaKTepuil», 3aKpbiBas COACpPKaHUE HE TOJBKO
OCHOBHOM, HO M BapHMaTUBHOM 4YacTH NOpPOrpaMmbl, T.K. B IPEAJIara€MbIX 3aJaHUSAX AKTHBHO
UCIIONIB3YIOTCS 3HAHMS U3 TaKUX MPEIMETHbIX oOnacteil kak reorpadus, ¢uszMka, XUMHS,
MaTeMaTuKa.

OCOoOEHHOCTBIO TPUMEPHOW 00pa30BaTENbHON IMPOrpaMMbl, SABISETCA HAJIW4YMe B HEH
TpeOOBaHUN K pe3yibTaTaM H3ydeHHUs Y4eOHOro mpeaMera Mo rojgaMm oOydeHus. VX Hamuuume
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MIO3BOJISICT YYUTEIIO CTABUTh KOHKPETHBIC YUeOHBIC LENH W TUIAHUPOBATh MCIOJIh30BaHUE OJIOKOB
3ananuit KUM. B wactHOoCTH, B TpeOoBaHMIX 32 9 kiacc «buoyiorus 4enoBeka» yKa3bIBaeTCs, U4TO
yUaluiicss JOKEH «Ha3blBaTh M apryMEHTHUPOBAThH OCHOBHBIE MPHUHIIMIIBI 30OPOBOTO 00pasa
KU3HH, METOIBI 3allUThl W YKPEIUICHUS 3JI0pOBbsI 4YeloBeKa». [IpoBEepHTH OCBOCHHE HaHHOTO
TpeOOBaHUSI MOXKHO C MTOMOIIBIO CIICAYIOIECTO 3aJaHHs.

Ilpumep 3.2

B HacmoAauwee epemst amepocKilepo3om cmpadaiom MUITUOHBL Jicumeniell nianemovl. Yuéuvle

XOpouio u3yyunu paxkmopwl, Komopwvie cnocoo6cmayom e20 pa3sumurio.

AYIEROEKNEROS

N ETO NMPODOUNTAKTKA

dakTopbl pucka

MpodgunakTuka

Cl-) [MopaepxuvBanTe ypOBEHb «XOPOLLIEro»
) XonectepuHa sa cier A ~,
iiil \& OMETA-3 e
Boicoxu  Kypeunue NMoxuno# MnoauHamua OTKaXuTech OT NPOAYKTOB,

caxap so3pact COAEPHALLMX MHOFO CKDBITBIX .
e

KMBOTHBIX XKMPOB: Konbackl,
COCMCKW, MNaLWITETE!, ChIpbI i
% YnorpebnsanTte MeHbLUe NPOCThIX

ﬂul.uuuﬁ Myxckoit leneTuueckue Heapoposas YrNeBonos (Caxapos)

pon AHOREI s YnorpebnavTe 500 r u Gonee

\ / hpyKTOB 1 OBOLUEN B fEHD,
OCROXHEHUs He cuuTas Kaptodens)

) 5y " l'\)

OrpaHudTe ynoTpebneHue conu

OTKaxuTecs oT KYPEHUSA \\/

)

L WMHcynst  WndapkT mumokapaa [anrpena ] Coxpatute ynotpebneHune AJIKOroJiA

Kaxue uz paxmopos, 6 nepsyito ouepeow, césaszanvl ¢ 00pazom Hcusnu yenosexa?

Dakmopul pucka Ceazanwl He ceazanwl
T 'unoounamus
Kypenue

Tloowcunoii 6o3pacm
Hacnedcmeennocmo
Heszooposas nuwa
Ilon

VYuurenam OHUOIOTHUHM ciieqyeT Mo3HaKoMuTcs ¢ umeronmmuca B KUM 3amanusmu, u
PYKOBOJICTBYACh MpPEUVIOKEHHBIMH B TIPUMEPHOH OCHOBHOW 00pa30BaTeNbHON Iporpamme
TpeOOBaHUSAMH, MOA0OPATh MOJA KaXJA0€ U3 HUX KOHKPETHBIE 3a/laHus, MO3BOJISIONINE MPOBEPUTH
OCBOEHHUE TeX WJIM MHBIX 3HAHUN W yMeHMi oOyuarouuxcs. [lpu 3Tom Henb3st 3a0bIBaTh, U4TO 3a

CYET UCMOJIb3yEeMOro KOHTEKCTa OJTHOBPEMEHHO 3THU 3a/laHusl OyayT paboTaTh U Ha (OPMHUpPOBAHHE
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€CTECTBCHHOHAYYHBIX KoMIleTeHInH. /{151 ymobcTBa Takoit paboTsl nydie onepupoBath He KM, a
6aHKOM SaI[aHHﬁ, B KOTOpOM BCC 6.HOKI/I MPCACTABJICHBI ITOCJIICAOBATCIIBHO W PA3ACIICHBI I10
KjJaccaM. B kadecTBe mpumepa pPacCMOTPUM OJMH M3 BapUAHTOB TaOJMIBI TUIAHUPOBAHUS

WCITOJIH30BaHUS 3aJaHUH, 3aMI0JTHUB €€ Ha OJTHOM M3 ITPUMEPOB.

Tabnuya 3.1
Onucanue 3aganniit KUM
No Howmep Paznen Tema kypca Kparkoe onucanue
/T | 3aJaHus | Kypca, ToJ coJiep>KaHue
B OaHKe o0OydeHus 3a/1aHus

1 73 buonorus KpoBooOpamienue. I'uruena | 3aganue npoBepsieT
YyeloBeKa CEepICYHO-COCYIUCTOM CUCTEMBI. | yMEHUE OILICHUBATh
9 knacc [Ipodunaktuka 3a0oseBaHuii cepana | BausHUE (akTOpoB

U COCyIOB. BiusHHE THNOIMHAMHM | pUCKA Ha pa3BHTHE
Ha paboTy CepAeUYHO-COCYIUCTON | aTepoCKIepo3a

cucteMbl. Memoosl  OuacnocmuKu
3abonesanuil  cepoya U  CcoCyoos.
Ipogunaxmuxa ungapxma,

UHCybma, amepockKieposa.

2 A T.II.

AHAJIOTUYHBIM 00pa3oM CIIEAYeT CHeNaTh OMNHMCaHuEe UMerIuxcs B Oanke 3amaHuil. C 1enbio
OonbIIeH JOCTYMHOCTH M yNOOCTBa B paboTe, 3aJaHMs CIEAYEeT CrpYyNIHpOBaTh MO pas3jesam,
Ha4MHadA ¢ 6 Kiacca.

B pacnopskeHMM ~ COBPEMEHHOIO  Y4YUTENd HMMEETCAd  JOCTATOYHOE  KOJIMYECTBO
pa3paboTaHHBIX POCCHUMCKON IIKOJIOH TPaguIMOHHBIX METOJ0B OOYYeHHMS W COBPEMEHHBIX
Nearornyeckux TexHoJorui. ITockonbKy ycmex oOydeHHsI B pEIIAIONICH CTENeHUW 3aBUCHT OT
HaNpaBJIEHHOCTU M BHYTPEHHEH aKTUBHOCTU 00y4aeMbIX, 0COOEHHOCTH MX y4eOHOH NesATeIbHOCTH,
TO UMEHHO XapaKTep IESATECIBHOCTH, CTEIEHb CaMOCTOSATENBHOCTH W TBOPYECTBA y4YalIUXCAd H
JIOJKHBI CITY’KUTh Ba)KHBIM KpUTEpUEM BBIOOpa METOJ1a MPH UCIOIB30BAHUU B YUEOHOM Ipolecce
6moxoB 3agannii KUM no Ouonorum.

VY4eHble BBIICIAIOT NATh METOJIOB 00YUEHUS, IPUUEM B KaXKJJOM IIPUBEJEHHOM UMU METOJE,
CTENEHb aKTUBHOCTU U CaMOCTOSATENBHOCTH B JEATENBHOCTH 00Y4aeMbIX MMOCTENEHHO HapacTaer:
OOBSICHUTEIbHO-WITIOCTPATUBHBIN  (MHPOPMALIMOHHO-PELIETITUBHBIN); PENPOAYKTUBHBINA; METO.
npoOJIEMHOTO  U3NIOKEHUsT (TMPOOJIEMHBI  METOM); YACTHYHO-TIOMCKOBBIM  (9BPUCTHUECKHIA);

HCCHCHOB&TCHBCKHﬁ. OLICBI/II[HO, 4TO IEpBBIC ABa METOAA, C TOYKH 3pPCHHA COBPEMCECHHBIX
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TEXHOJIOTHSI OOYUEHHSI SBISIOTCS caMbIMH HEd(P(HEKTUBHBIMU B OpraHU3AIMKM YIeOHOTO MpoIiecca,
XOTSl HIMEHHO OHH SIBJISIFOTCS JJOMUHHUPYIOIIUMH B COBPEMEHHOM Y4€OHOM IPOLIECCE HIKOIIBI.

Bei0op yuurtenem merona oOydeHHs Ha TOM HJIM MHOM ypOKe OyAeT NUKTOBaTh U OTOOp
3ajaHui, wuMerommxca B Oanke. Tak, yuuTemo, NPEINOYUTAIONIEMY OOBSICHUTEIbHO-
WUTIOCTPAaTUBHBIA W PENpPOAYKTUBHBI METONBI JJS  3aKperjieHus, TMOJOWIYT 3aJaHud
IPOBEPSIONINE 3HAHUS KOHKPETHBIX (PaKTOB, MPOLIECCOB OMOIOTMYECKUX MU siBIeHUH. Torna xak
yUUTEeNs], BIAACIONINE METOJAaMH MPOOJIEMHOIO M3JI0KEHHUS, YaCTUYHO-TIOUCKOBBIM, a TeM OoJee
HCCJIEIOBATEILCKUM METOJOM B OOY4YEHHMH, aKTUBHO OyAyT MCIOJIb30BaTh 3aJaHMs, COAepKallne
IMOMCKOBBIM, HCCIIEN0BATSIHLCKAM ITOTCHITHAIL.

Haubonee s¢¢extuBHo ucnonb3oBanue OmokoB KMM Ha marepuane Ouomoruu mnpu
peanu3ani 4aCTUYHO-TIOMCKOBOTO MeToja oOO0y4deHMs. 37ech H3Y4YEeHHE Marepuaia MOXKET
CTpPOUTHCS Ha 0a3e paboThI ¢ OJIOKOM, KOTOPBINA BRICTYIAET B BUJIE Keica i TpynoBoi paboTsl. B
9TOM ciydYae ydaluecss MOJ PYKOBOJICTBOM YYHTENs CaMOCTOSITENIbHO PacCyKIaroT, PeIiaioT
BO3HHKAIOIINE TIO3HABATENbHBIC 3a7aui, CO3al0T BMECTE C YUMTEIEM U pa3peraroT npoOiIeMHbIe
CUTYallU{, aHAJIU3UPYIOT, CPAaBHUBAIOT, 0000IIAIOT, AETAIOT BBHIBOJBI U MPOTHO3bI, B PE3YJIbTaTE Y
HUX (OPMUPYIOTCSI OCO3HAHHBIE MPOYHbIE 3HAHUS U GOPMUPYIOTCA BakHen e ymeHus. OnHou u3
MonudUKanKii JaHHOTO METOoJa SIBISETCA IBpPUCTHYECKas Oecela, KOTOpas MOKET CTPOMTHCS Ha
Mmarepuaie OJOKOB. 3/1eCh B KauyeCTBE 3BPHUCTUYECKHX BOIPOCOB BBHICTYNAIOT 3aJaHUs OJoKa, a
yJaliuecsi B Ipouecce Oeceibl OBIAJEBAIOT MpHEMaMH aHalu3a yuyeOHOTo MarepHajia C IIebIo
MOCTaHOBKH MPOOJIEMBI U HAXOXKJCHHUS ITyTel ee pa3pereHusl.

HccnenoBatenbckuii MeToa 00ydeHusl CBOAUTCSA K TOMY, YTO YUHUTEIb BMECTE C yYallUMHUCS
dbopMynupyeT mpobiaemMy, pa3pelieHHI0 KOTOPOH MOCBAIIAeTCS OTPE30K yuyeOHoro BpemeHu. s
peanu3aum Uccle0BaTeNbCKOro MeToa ontuMaibHbl 6510k KM, noctpoeHHbIe Ha MaTepHae
Pa3IUYHBIX OMOJIOTHUYECKUX MCCIEIOBAaHUN. Yualiuecs CaMOCTOATEIbHO TOOBIBAIOT 3HAHUS B
IpOLIECCe HUCCIIEOBaHMs MPOOJIEMbI, CPAaBHEHUS PA3IUYHBIX BapUaHTOB MOJYYAaE€MBIX OTBETOB.
JleaTenbHOCTh  YUMTENs CBOJUTCA K ONEPATHUBHOMY YIPABJICHUIO IPOLIECCOM PELICHHS
npoOJeMHBIX 3a/ad; Y4eOHBIH MpoIecC XapaKTepu3yeTcs BBICOKOH WHTEHCHBHOCTBIO U HOCHUT
HCCIIeIOBATENbCKUN XapakTep. B pe3ynbrare yueHne cornpoBOkKAaeTCsl MOBBIIIEHHBIM HHTEPECOM, a
MOJIy4YEHHBIE 3HAHUS OTIMYAIOTCS TIIyOMHOW, MPOYHOCTHIO, IEHCTBEHHOCTHIO U CHCTEMHOCThIO. B
pe3yabTare y4eOHO-TIO3HABaTEeNbHAs paboTa ydaluxcsl CrocoOCTBYeT (OPMHPOBAHUIO HAYYHO-
UCCIIEI0BATEIbCKUX YMEHHM.

CrnenoBaTenbHO, YIHTEIIO UCTIONB3YomeMy 0a3y 3amannii EHI'O cnengyer nmpoBecTy aHanms
3aJJaHU U TIO0 COOTBETCTBHIO HX COJAEpKaHMSI K COOTBETCTBYIOIIMM MeTojam. Takas pabota
3HAYUTEIBHO TOBBICUT 3(PQPEKTHUBHOCTh TMpolecca oOyueHHs | cIenaer ero Oosee
POTHO3UPYEMBIM.
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PaccmoTpuM B KauecTBe mnpuMepa OAHO U3 3a/laHui, KOTOpO€ MOXKHO 3(PPEeKTUBHO
WCIIOJIb30BAaTh  YUUTESIM — MPEANOYUTAIONMM  paboTaTh B mHapagurmMe  OOBSICHUTENBHO-
WITIOCTPATUBHOT'O METO/IA C LIENbIO 3aKPEIUICHUS YK€ UMEIOIINXCSI 3HAHUH 00yJaronuxcsl.
Ilpumep 3.3
Xumuueckue snemeHmsl 6HOCAM 6 NOYBY 8 8ude YO0obperuil. TpaouyuonHo y0obpenus oeram Ha
KOMNIeKCHble U npocmvle. M3yuume cocmas u300pancéHHbIX MUHEPANbHBIX YOOOpeHul u

onpedenume ux NPUHAOIEHCHOCb K MO WU UHOU 2pYnne.

& CYNEP®OCOAT
[EPA KANMAHOE Bs (rpaHynupoBaHHbIN)

=f KANUN 4 A30T N 6%

®OCOOPHOE
YIOBPEHVE

Puc. 1 - Puc. 2

Knacendgurxauus MHHepaIbHBIX y100peHuii

MuHepanbHble y100peHus

' '

IIPOCTEIE KOMILTEKCHBIE
(onMH e UIUTHBIN 37EMEHT) (mBa-TpM MedUIMTHBIX 3TEMEHTA)
azorHble  (ocdopHble KalWiiHbIE CJIOJKHBIE CMEeLIaHHbIE
(N) (P) (K) (B coctase (B cocraBe
OJIHOTO BeIIECTBA) HECKOJILKHX BEILECTB)

B kauecTBe nmpuMepa 3aaHus, TJI¢ YIUTEIb UCIOIb3YET METOABI MPOOIEMHOTO U3JI0KCHHUS
WIA YaCTUYHO-TIOMCKOBBIM  XOpOILIO TOJOWIYT JApPYrHe 3aJaHus, MPUYEM OHH MOTYT
HCIIOJIh30BATHCS KaK Ha dTare U3ydeHHsi HOBOTO, TaK U Ha dTare 3aKperuieHHs MPOHIeHHOTO.
Ilpumep 3.4
Yoobpenus, cooepacawue xumuueckuti snemeHm azom, cado8o0bl 6HOCAM OJisl YCULEHUS POCMA
pacmenus. B kaxoii nepuoo epemenu 200a 3¢hghexm om Hecenuss MUHEPATbHBIX YOOOpeHuUll,
cooepxcawux azom, byoem MaKkCuMaibHbim?

Ommemvme «MaKcumanbhslil 3¢hghexmy unu «caabwiil 3¢hghexm» 0 Karco020 nepuooa 8pemeHtu.
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Ilepuoo epemenu Maxkcumanonviii | Cnaowti

Ihpexm Ihpexm

To30nei ocenwvro, noo chez

3umoii, HenocpedCmeeHHO HA BbINABULULL CEEIHCULL CHER

Becnoii nepeo nocaokou KynbmypHno2o pacmenus

Bo emopoﬁ noJloBUHe Jjiend, nocijie NoA6JIEHUA n10008

Crnenyer Bcerga MOMHHUTB, 4TO oOydaromuid 3G@dEKT 3agaHusi CHIBHO 3aBHUCHUT OT CHocofa ero
UCTIONB30BaHus. B Hamem ciydae conepaHue 3aJaHus JOJDKHBI OBITh aJeKBaTHBI TEM METOJaM,
KOTOpbIE OBbLIIM BHIOPAHBI YUUTEIIEM.

O¢ddexkTuBHOCT, HcnoNb30BaHusA OnokoB 3amanuii KM onpepensercs W TNpaBHIBHBIM
COYETaHMEM 3aJlaHHH C IPYTUMH cpelcTBaMu o0ydeHHs. B kypce Onosnoruu mmpokoe mpruMeHeHHe
HAlUTK CJIEAYIOIIME BHUABI CPEACTB OOy4YCHHS: HATypaJbHbIE OOBEKTHI ()KUBBIE PACTCHHS H
KUBOTHBIC, KOJUICKIIMHU, BIaYKHBIE U OCTEOJIOTHUECKUE TpenapaTsl, repdapuu, TaKCHASPMUUYECKHMA
MaTepHual, MHKpPOIpenapaThl); 3JIEKTpOHHBIE 00pa30BaTENbHBIE PECYPChl; ayIUOBHU3YaJIbHBIC
(cmaiiael, crmaia-GuiabMbI, BUACODHIBMBI  00pa3oBaTENbHBIC); HW300pa3UTEIbHBIE CpEICTBA
(TuTakaThl, KapThl HACTEHHBIC, WJUTIOCTPAlMM HACTCHHBIC, MYJISDKH, MaKeThl, MOAEIH B paspese,
MOJICIH JEMOHCTPAIIMOHHBIE); ydeOHbIe TPUOOPHI (KoMIac, 0apoMeTp, KOJIObI U T.J1.).

[Ipu nnanupoBanuu pabotsl ¢ Gnokamu 3amganuss KMM nenecoobpa3Ho K 3afaHusM OaHka
noao0paTk TO WM HHOE cpeAcTBO o0ydenus. [Ipumep moadopa cpencTBa HArIIHOCTH IS OJHOTO

13 3a7aHui puBeAcH B TabauIe 3.2

Tabauya 3.2
Ne | Howmep Pasnen Kpatkoe onucanue CpenctBo 00yueHHs
I/m | 3ajaHus | Kypca, ron coJiep’KaHue 3aJaHus
B OaHKe o0yJeHus
1 7 buonorus Hacexowmrle, Bpenurenu | Kommnekr 300JI0THYECKHUX

KUBOTHBIX. 8 | KyJbTYpHBIX PacTeHUH (Ha | MOJENEN JEMOHCTPALMOHHBIN
KJ1acc npuMepe xyneonoro | Kommiekr repOapues

TTAJTUJTBIITAKA) JIEMOHCTPAIIMOHHBIN

2 ..

Ocob6oe BHUMaHUE ClIeyeT OOpaTUTh Ha padOTy ¢ HATYpaIbHBIMH OOBEKTaMH, T.K. OHU B OOJIbIICH

CTCIICHU OTBCYAIOT Tp€6OBaHI/I}IM HarjiIaaHOCTH.
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Baxneitmum acriektom ucnonb3oBanuss KM Ha ypokax OHOJOTHH SIBISIETCSI KOHTEKCT
3a/laHuii, BKJIIOYCHHBIX B W3MEPHUTENbHBIE MaTepuanbl U B OaHK. MIMEHHO KOHTEKCT pealbHBIX
JKU3HEHHBIX CHTYaIMi MO3BOJISIET dP(GEKTUBHO pEIIaTh IENbI Psi COBPEMEHHBIX TPeOOBaHMN K
ypoky Ouonoruu. Cpenu oOuux TpeOOBaHMM, KOTOPHIM JOJDKEH OTBEYaTh COBPEMEHHBINH YPOK,
MOKHO BBIICTUTH CIEAYIOIINE: HCIOIb30BaHHUE HOBEMIINX JOCTIDKEHUNW HayKu, MNEepeaoBOM
NEeIarorMYeckoil  MpPaKTHUKH, IMOCTPOEHHE YypOKa Ha OCHOBE 3aKOHOMEpPHOCTEeH y4yeOHo-
BOCIIUTATEILHOTO  Mporecca; oOOecmeyeHne HaJIeKalluX YCIOBUH  JUIs  MPOIAYKTUBHOU
MO3HABATEIIbHON  JIESATENIbHOCTH  yYalllUXCsl C YY4EeTOM UX HWHTEPEcOB, HAKIOHHOCTEH U
NOTPEOHOCTEH; YCTAaHOBJIEHHUE OCO3HABAEMbBIX YYAIIMMUCS MEXKIIPEAMETHBIX CBA3€H, CBA3b C
JKU3HBIO, TPOU3BOJICTBEHHOW JESATEIBHOCTHIO, JMYHBIM OIBITOM Yy4almxcs; (opmupoBaHUe
MPAKTUYECKH HeOOXOIMMBIX 3HAaHUH, YMEHUH, HABBIKOB.

Peanuzanus 31X TpeOoBaHUII KOCBEHHO WJIM HANpSMYI0 MMEET BBIXOJ BBIXOJ Ha 3aJaHHs
n3 obcyxmaembix KUM. TlpuBenem npumep peanu3anuu TpeOOBaHUS CBA3M MaTepuasa ¢ KU3HBIO,
MPOU3BOJICTBEHHON JEATENbHOCTHIO, TMYHBIM OIBITOM yUYaIIUXCS.

Ilpumep 3.
Huoice npusedenvt pomoepaghuu ynaxook 0dbviuno20 u 6€31aKmo3H020 MOJOKA.

' Monoko nutbesoe 6eanakrozHoe
. ynbTpanacrepuioBaHHoOe.
. Maccosas gonn xupa 1,5%.
| TY 9229-003-11645295-15
CocTas: MONTOKO HOPManu3oBaHHOE NO | ' nb#gﬂg%nfme
| copiepaHuio Xupa; pepmeHT, c Mgcoonoﬁ Aonen
| pacuiennaoLuin NaKTo3y. ] Miuiesas uenocts 1

100% HATYPATB O p
ATbHO OTOBPAR 0

| YCnoBuMA XpaHeHuA: XpaHuTb npi xup - 1,51, benox- 2,91,
- Temnepatype ot +2°C o +25°C.
- NpoayKT [OMKEH XPaHWTLCA NpU

yrnesog! - 4,8 r. 3nepreTuveckas
UEHHOCTD - 44 kxan/184 kflx.

Cocras: monoko oGeaxupertHoe,

| OTCYTCTBUMW NPAMOTO CONHEYHOTO MONOKO LienbHoe.

- cBeTa. MNocne BCKpbITUA YNaKOBKK - XpanwuTe npu Temneparype ot 0 °C o +25 °C.
i He TpeGyer kunauenns.
| NPOJYKT XpaHUTb Npu Temnepartype . Jlava npow3sancrea, ynoTpetums no:

- 0T +2°C go +6°C He H6onee 484. . i CM. Ha BEPXHEl YACTH YNaKOBKH.

i h ] Hudopmauua ana norpebureneii

_ Nuwesan ueHHOCTE B 100 12 PO Ten. B-B00-200.74.77

- 6enok-2,8 r; kup-1,5 r; yrnesogbi-3,0 r ¢ (38oHKm no Poccuw Gecnnato)

T.4. NaKkTo3bl He bonee 0,1 r). *¥NLTPANAcTEPHI0BAHHOE MONIOKO
HepreTUyecKas LeHHOCTh

. (kanopuiiHocTs) - 37 kkan (154 k[1x)

 «flomux B nepesne» Ne1 no oGvemy npopax
¢ 3anepwoac 01.2010r no 01.2012
. Ha reppuTopum Poccuiickoi Qepepaunn.
www.domik-v-derevne.com

Kaxoe xonuwecmeo 6e31aKkmosHo20 MOIOKA He0OX00UMO 8bINUMb, YMOObI NOJAYYUMb MAKOe Jice
KOIUYeCmeo yene8o00s, kaxkoe codepaicumces 6 100 2 odviunozo monoxa? Ilpuseoume pacuémoi.
PyKoBOJICTBYSICH aHATU30M KOHTEKCTOB, MPOBEPSIEMON KOMIICTCHIIMECH M YPOBHEM CJIOKHOCTH
3aaanii yuutenb u3 OmoxkoB KMM Ha 6asze Owomormm MOXET moao0paTe moja Jroboe u3
MPHUBEICHHBIX TPeOOBaHUU HOBOE 3a/aHue. Takoi moaxoa 00eCeuuT T0JITOCPOYHOE U CUCTEMHOE
UCIIONIb30BaHUE 3aJaHuii 10 (HOPMUPOBAHUIO/OLIEHKE ECTECTBEHHOHAYYHOW TPaMOTHOCTH Ha
ypoKax OHOJIOTHH.

Besikuii ypok OHONOTHHM HMMEET CBOCOOpa3HWe, OTIIMYACTCS OT JPYroro IO CBOUM IICIISM,

COACPIKAaHNIO, MCTOHAaM, CTPYKTYpPC, MOBCACHHUIO YUUTCIA W Y4YallUXCAd W IO MHOTHM [JPpYIrUuM
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napamMeTpaM. YpPOK H3JaBHa ObLI OOBEKTOM KiacCHU(UKAIIUU, HO, JI0 CHX TOp 3Ta JOCTAaTOYHO
cloxHas mpobjemMa B IMOJHOW Mepe HEe Hamula pa3pemieHus (B MUIAKTUKE eIUHAsl THUIIOJIOTHS
YpPOKOB OTCyTCTBYET). [lyiss 6Guosioruu Hambosee 4acTo MCIONb3YyeTCs Cleaytomas Kiaccuduxamnms
TUTIOB YPOKOB: KOMOWHHMPOBAaHHBI YPOK, YPOK YCBOEHHS HOBBIX 3HAHHH, YPOK 3aKPEIUICHHS
M3y4aeMoOro Marepuaia, ypOK IOBTOPEHUS, YPOK CHCTEMaTu3alud W 0000IIeHHUs HOBOTO
MaTepuana, YpoK IpOBEepKU U OLIEHKHU 3HAHUIA.

Kaxxpiii U3 mepeynclieHHbIX TUTIOB YPOKOB UMEET CBOW OCOOBI METOAMYECKUN MOTCHIIMAT B
o0ydyeHue OHMOJOTHH, W, CIEJOBATEIBHO, PAa3HBIM MOJIXOJ IO HCIOJIL30BAHHUIO OJIOKOB 3aJIaHHA
KM ©OaHka 1O OIlEHKE €CTECTBEHHOHAYyYHOW TI'paMOTHOCTH. HawmOonpmuii moTeHmuaa 1o
UCIIONIb30BAaHUI0O HMMEET KOMOWHHUPOBAHHBIM YypOK, TOCKOIBKY Ha BCEX €ro JTamax MOXHO
UCIIONIb30BaTh COOTBETCTBYIOIIME TIO COJEPKAHUIO OJIOKH, OTIENBbHBIC 3aJaHds WIH Jaxe
OTJICNIbHBIE TEKCTHI JJI OJIOKOB. METOIMKY HMCIOJb30BAaHUS MOXKHO NMPOAYMAaTh HadMHAs C dTamna
MIPOBEPKHU JOMAIITHETO 3aJ]aHWs M 3aKOHUYWTH JTAMlOM 3aKpETUICHHs] HOBBIX 3HaHUU. KonudecTBo u
pazHooOpa3ue UMerIuxcs B 0a3e 3aaHuil B TIOJHOM Mepe MO3BOJSET 00ECeUUTh OONBIIUMHCTBO
KOMOMHHPOBAHHBIX YPOKOB TaKMM KOHTEHTOM. Ha JIpyrux TuUmax ypoKOB TakUX BO3MOKHOCTEU
HECKOJIBKO MEHBIIE, OJHAKO B KAXKJIOM M3 HHUX MMEIOTCS ATaIlbl MO3BOJIIONINE BKIIOYATHL B TKAHb
ypoKa TO WM MHOE 3aJaHKe 13 0a3bl pyKOBOACTBYSICh BCEM BBIIIIECKa3aHHBIM.

OO0s3aTenbHBIM yCIIOBUEM sIBiseTCs BKiItoueHne marepuaioB KM B ypoku 00oOmieHus u
CUCTeMAaTH3aIlNK 3HAHUN, B paMKaxX KOTOPBIX HEOOXOJUMO 00ECIeUnTh TOBTOPEHHE U 0000IIeHHE
Ha 0a3e KOHTEKCTOB CHUTYallUd >KM3HEHHOTO XapakTepa. JTO MpEerosaraeT Impolecc IMepeHoca
3HaHW W oOecrieunBaeT OoJiee TIyOOKOE OCBOCHHME Marepuaia. Kpome Toro, kpaitHe Ba)KHO
BKIItOUaTh 0J10KHM 3ananuiit KM B orieHOUYHBIE MPOIIETyPhI, HE MOJIArasich TOIKO HA MEPOIPUSITHS
BHYTPHUIIIKOJILHOTO KOHTPOJISI TIO OIIEHKE eCTECTBEHHOHAYYHOW TPAMOTHOCTH OOyYaIOUIUXCA.
TpyaHoO TEPEOLCeHUTh 3HAYMMOCTH IMPAKTUKO-OPUEHTHPOBAHHBIX 3adaHUil ISl (HOPMHUPYIOMIETO
OIICHUBAaHMs, TIOCKOJIBKY OHH 3a CYET CBOEro KOHTEKCTa OOECIEeUHMBAIOT BaKHEHIIYIO
COCTaBIISIOIIYI0 TAKOTO OIICHUBAHUS — MOTHUBAIIUIO YYAITUXCS K CAMOOIICHKE U PEQIICKCHH.

JIOTIONTHUTENBHBIM CPEJICTBOM aKTHUBU3AIMK YYEOHOTO TMpoliecca SBISETCS TOBBIINICHUE
MOTHBallUM OOy4aromuxcs. MoTuBaius - MNCUXO()U3UOJIOTHYECKUN TIPOIEeCC, YNPaBIISIOIIHI
MOBEJICHUEM YEJIOBEKAa,  3aJal0IMi  €ro  HampaBJIEHHOCTh,  OpPraHU3AINIO, aKTUBHOCTH U
YCTOHYHBOCTD; CITIOCOOHOCTh YENIOBEKa JEATENHHO YIOBIETBOPITH CBOM MOTpeOHOCTH. Kak BHIIHO
U3 OINpEAeNCHUS OHAa HAXOJUTCS B OCHOBE MPAKTUYECKU IIOOOTO MAEWCTBUSA, MPOABHUTAET U
HarpasJysieT 3To aeiictBue. O4eBUIHO, YTO 0€3 MOTHBAIIMU HET CAMOTO JICHCTBUSI.

BHyTpeHHs1s1 MOTHUBAITUs HAOIIOAACTCSI, KOT/1a JIFOM UCIBITHIBAIOT BHYTPEHHEE KEJIAaHUE YTO-
TO CENaTh, IOTOMY YTO CUMUTAIOT 3TO BAXXHBIM, WJIH 3TO JOCTABISET UM YAOBOJBCTBHE. Y Ualluecs
C TAaKUM THIIOM MOTHBAIIMH 3aHHTEPECOBAHBI B BBIMIOJIHEHUN YUEOHBIX 3a/IaHU, KOTOPBIC COJIePKaT
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npo0eMy, TPEOYIOIIYIO PEIICHHsI, YeM B MOJIYYSHHH KaKOTO-THOO0 CTUMYJIa WA BO3HATPAXKICHHUS.
OpnHako BHYTPEHHSSI MOTHBAIUSI CHUKACTCS TI0 MEpPE TOT0, KaK ydalluecs CTaHOBSTCS CTapiie U
TEPSIIOT MHTEpeC K y4€be (Xopomio HabmogaeTcst y clado ycrmeBarommx oOydaronmxcs). YToOsl
MOBBICHTh MOTHBAIIMIO, YYHTEISIM OHOJIOTHH CJEIyeT AelaTh aOCTpaKkTHBIA MaTepuan Oosee
KOHKPETHBIM, HATJISHBIM, JOCTYIMHBIM M TPAKTHYECKH 3HAYUMBIM. [[OBBIICHHIO MOTHBAllUU Ha
ypokax Owuonoruu momMoryt Onoku 3amaHuii KMM, mnonaisioniee OOJIBIIMHCTBO KOTOPBIX
00naaoT MaHHBIMH CBOWCTBaMH. [ 'paMOTHOE, METOJWYECKH BBIBEPCHHOE BKIIIOUEHHE STHUX
3aJaHui B Y4YeOHBIH mporecc OymeT crnocoOCTBOBATH MOMNCPKAHWIO MOTHBALMK B HM3yYCHHUU

OHMOJIOT .

[lonBons UTOT, MOKHO CKa3aTh, 4TO paboTra yuutens Ouonoruu ¢ marepuanamu KM Ganka
3aJjaHUi B Tpoliecce GOPMHUPOBAHUS €CTECTBEHHOHAYYHOU IPaMOTHOCTHU JOJDKHA 0a3upoBaThcs Ha
CHUCTEMaTUYECKOM HCIOJb30BaHNM 0I0koB KMM wunu OTAENbHBIX 3aJaHWil Ha pa3HBIX dTamax
YPOKOB OMOJIOTHH, a TaKKe B OLEHOYHOH aearenbHocTH yuutens. Ot6op marepuanoB KUM s
UCIIOJIb30BAaHUsl Ha ypOKax JOJDKEH ONUPAThCA Ha IPEABAPUTENBHBIA AaHAIU3 COJAEPIKATEIIBbHBIX
XapaKTepUCTUK 3alaHUil W 4YETKOE IOHMMAaHUE COOTBETCTBHS COJEP)KAaHUS 3alaHUU 3aJadaM
KOHKPETHOIO ypOKa M B LEJIOM Ipoueccy (OpMHUPOBaHMS KOMIETEHIHUI €CTECTBEHHOHAay4YHOU

T'paMOTHOCTH.
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4. PexoMeHAaUMHU ISl YYUTeJell XMMHUM MO HCHOJb30BAHMIO B Npoiecce 00y4YeHUs] XUMHUHU
KHNM, cdopmupoBanHbix Ha 0a3e OaHka 3aJaHMi VI OLEHKH €CTeCTBEHHOHAY4YHOM

TPaMOTHOCTH

KM Oanka 3agaHuii 10 OIICHKE €CTECTBEHHOHAYYHOW TPAaMOTHOCTH KakK €IMHOE IIeJIOe
MOTYT HCIIOJb30BATHCSI B paMKax BHYTPEHHETO MOHHUTOPHHIA KadeCTBAa €CTECTBEHHOHAYYHOU
NOJArOTOBKM oOOydarouuxcss B oOpasoBarenbHOM opranusamuu. [lpm stom uactm KUM,
Oasupyrolecs Ha MaTepualie Kypca XUMHH, TPYNIbl 3aJaHUA WIA OTACIbHBIC 3aJaHHs] MOTYT
OPUMEHSTBCS Uil  (OPMHUPOBAHUS I1EJIOr0 psiia MpeIMETHBIX pe3yabTaToB IO XHUMHH,
UCIIONIb30BAaThCS HA  Pa3jIMUHBIX JTamax YpOKOB U CIOCOOCTBOBaTh  (POPMHUPOBAHUIO
€CTECTBEHHOHAYYHOU IPaMOTHOCTH.

OOpatuM BHUMaHHUE Ha TO, YTO LETU (POPMHUPOBAHUSI €CTECTBEHHOHAYYHOUW TPAMOTHOCTH Ha
ypoKax XHMHH Hampsamyr KoppenupyioT ¢ TpeboBanusmu DPI'OC OOO K mnpeamMeTHbIM
pesynbratam. Mx peanuzanusi BO3MOKHA TOJIBKO B YCIOBHUSIX MOCTPOEHHsI y4eOHOTro IMpoliecca C
YU4E€TOM JUYHOCTHO-OPUEHTUPOBAHHOTO H AUPPEPESHIMPOBAHHOTO TOIXOAOB. YKa3aHHBIC
MONXOJbI, TJIABHBIM 00pa3oM, HAmNpaBISIOT JEATEIBHOCTh yUYUTENS HAa CO3JaHUE B
o0pa3oBaTebHOM MpOIlecCe TaKWX YCJIOBUM, MHpU KOTOPBIX Yydamiuecs OyAyT MaKCHMaibHO
AaKTHMBHO BKJIIOYEHBI B II03HABAaTEIbHBIM Ipolecc. DTO MPEANOoJaraer, 4ro IMpU MOCTPOCHUHU
CIICHapUeB YPOKOB YUHTEIh TaKUM OOpa3oM OTOMpAET COJACpKaHUE W TUIAHUPYET AEATeIbHOCTH
yydanmxcs, 4ToObl OHHU OBLTH 3aMHTEPECOBAHBI B JIOCTHKEHUU HEOOXOIMMBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

Kpome toro, Bo ®I'OC OOO mnoa nepBbIM HOMEPOM BKJIIOYEH TUIAHUPYEMBIN pe3ysbTaT B
cnenyroomed GopMyITUpOBKe: «IIPEACTABICHUE O 3aKOHOMEPHOCTAX W IMO3HABAEMOCTU SIBICHUUN
OPUPOJBI, MOHMMAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKHM Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOUIe KyJIbTYpbl M MPaKTUYECKOW AESITENbHOCTH
YelloBeKa B YCJIOBMSIX COBPEMEHHOIO OOIIECTBA; MOHMMAHHME MECTa XHUMHH Cpedu ApYrux
€CTECTBCHHBIX Hayk». B pslie Ipyrux MyHKTOB YKa3bIBAETCS HA HEOOXOIUMOCTH (hOPMHUPOBAHUS
yMeHHI paboTaTh (OCYIIECTBIATH MOWCK, aHAIH3 U TepepaboTKy) ¢ Pa3IMYHBIMH HCTOYHHUKAMHU
nH(pOpMalIiU, OCYIIECTBIATh IKCIEPUMEHTAIbHYIO EATEIbHOCTh, (UKCUPOBATH €€ Pe3yJabTaThl U
JienaTth BBIBOJABI U Jp. YKa3aHHbIE YMEHUS SBILIIOTCS OCHOBHOM COCTABJISIFOIIMMU KOMIIETEHIIUI
€CTeCTBEHHOHAY4YHOH TpamoTHOCTH. IIpum 53ToM (Qokycupyercs BHUMaHME Ha aKTUBHOU
CaMOCTOSITEJIbHON MMOMCKOBO-aHATUTUYECKOMN I€ITEIbHOCTH YUalTUXCsl.

YcTaHOBKa Ha aKTHBH3AIMIO II03HABATENbHOM JEATENBHOCTH OO0YyYarommxcs JOJKHA

HaxXOJuThb OTpaXCHUC KW B IOJAXO0AaX K KOHCTPYHMPOBAHHUIO Pa3JINYHBIX KOHTPOJIBHBIX
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U3MEPUTENIbHBIX ~MaTepuaioB. 37eCh HEOOXOAMMO yMEHbIIATh KOJIMYECTBO  3a/laHuit
PENpPOIYKTUBHON HANpPaBICHHOCTU: MPEIYyCMATPUBAIOIIMX BOCIPOM3BENEHUE (DAKTOIOTUUECKUX
3HaHUH, (OPMYIUpPOBAHHE OMPEACICHHUN, BHIOOP OJHONW XMMHUYECKOH (OPMYNbI WM ypaBHEHHUS
peakuuMyu M3 YeThIpeX NpPeIOKEHHBIX BapuaHTOB. [lpu 3ToM yBenWuuBaTh AONIO 3a/laHUN, B
KOTOpPBIX TpeOyeTcsi BBIMNOIHUTH HECKOJIbKO AaHAJOTHYHBIX MBICIUTENbHBIX ONEpaluid, HO
OXBaTBIBAIOIIMX OOJBIION 00BEM XHMMHMYECKOT'O COJEp)KaHHs, B TOM YHCIE MPEICTaBICHHOTO B
pasnuuHoi popme (TekcT, Tabnulla, cxema), IpeAyCMaTPUBAIOIIUX BIIAJICHUE YMEHUEM MPUMEHSThH
3HaHUA, CHOPMHUPOBAHHBIE B MPOIIECCE BBIMOIHEHHS] PEATBHOTO XHMHUYECKOTO SKCIIEPUMEHTA.
Matepuai 111 TOATOTOBKY TaKMM OIIEHOYHBIX MaTepuanoB u npeiarator KUM Ganka 3agaHuii 1o
OLIGHKE €CTECTBEHHOHAYYHOIl IPaMOTHOCTH, IOCKOJBKY MPHU UX BBHIMOJHEHUH (hopMupyercs win
OLICHUBACTCA YMEHHE NPUMEHSITh YHUBEpCAJbHbIC Yy4ueOHble MAEWUCTBUS, JIEMOHCTPHPOBATH
MOHMMAHHUE CYIIECTBOBAHUS MEXKIIPEIMETHBIX CBsI3€d, NPUMEHATh 3HAHUS B CHUTYyalUsX,
NpUOIMKEHHBIX K PeaIbHbIM KU3HEHHBIM YCIIOBHUSM.

Crnenyer OTMETUTH, YTO ONBIT MPUMEHEHHS PA3IMYHBIX OLEHOYHBIX MATEPUAIOB MO XUMHH
Ha (penepanbHOM ypOBHE JEMOHCTPUPYET HAJIMUYME CYIIECTBEHHBIX MPOOIeM B CHOPMUPOBAHHOCTH
MMEHHO T€X MO3HABATEIbHBIX JACUCTBUN, KOTOPBIE COCTABISAIOT KOMIIETEHIIUU €CTECTBEHHOHAYYHON
rpamMoTHOcTH. Haunbonbiue 3aTpyAHEeHHs IIKOJIbHUKM HCIHBITHIBAIOT MPH BBIMOJHEHUU 3aJaHUM,
HaNpaBJICHHBIX Ha TPOBEPKY CHOPMUPOBAHHOCTHM YMEHUH paboTarb ¢ HH(pOpMaIuei,
MPEJICTABICHHON B pa3nuuHoil (opme (TekcT, Tabmuia, cxema, MOJenb) U (GopMynupoBaTh Ha
OCHOBE TpEIOKEHHOW UWHGOpMaluu BBIBOJBL, WJIM TI7€ TpeOyeTcs aHaliu3 pe3ylbTaToB
JKCIIEPUMEHTANbHON AestensHOoCTU. KpoMe Toro neduuuthl GUKCUPYIOTCS AJiS MOJABISIONIETO
OONBIIMHCTBA 3aJaHUN, B KOTOPBIX TpedyeTrcs MpOJAEeMOHCTPHUPOBATh YMEHHE CpPaBHHUBATD,
000011aTh, KJIacCH(QHUIMPOBATh, [eJaTh BBHIBOJBI HAa OCHOBAaHWMU ONHCAHUSA NpU paboTe ¢
XUMHYECKHM COJIEP KaHHUEM.

BaxxHO 3aMeTHTh, YTO K HACTOSILIEMY BPEMEHHM HE OBLIO MPOBEIEHO IIMPOKOMACIITAOHBIX
UCCIICIOBaHMM, KOTOpBIE OBl MO3BOJISUIN CZENaTh BBIBOJBI O BIUSHHUH COAEp)KaHUS (IPeAMETHOrO
WIA MEXIPEIMETHOr0) TEKCTa, BKIIOYaEMOro B 3aJaHHsA, HA pPE3yIbTaThl BBIIOJIHEHUS
00y4aroIMMHUCS COOTBETCTBYIOLIUX 3aJlaHUI MeTanpeIMeTHOW HanmpaBieHHOCTU. OIHAKO BpsI JIK
BBI3bIBAET COMHEHHE TOT (akT, YTO (OPMHUPOBAHHME MMEHHO CHCTEMHBIX 3HAHUI U YMEHHMH IO
OpeaMeTy U UX OTpaboTKa B TPOLECCE BBINOJHEHUS PAa3sHOOOPA3HBIX 3aJaHMN MO3BOJSET B
JTAIBHEUINEM BBIBOAWTH IOATOTOBKY INKOJHPHUKOB Ha 0oJiee BBICOKUN YpPOBEHBH OOOOIICHHS
MaTepuaia, B TOM YUCIe OTHOCSIIErocs K ApyruM npeameram. [lombiTka chopmMupoBaTh CI0KHBIE
MO3HABaTENIbHbBIE JACHCTBUS 0€3 OMOphl HAa CHCTEMHO-HAYYHbIE 3HAHUSA MOXET JaTh pPe3yJabTaT, HO

OH TpEAroyiaraeT MOJArOTOBKY MOTpeOuTeNnss M mepepaboTuyuka roTOBOM HHGpOpManMH, a He
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aHAJINTHKA, KOHCTPYKTOpa U U300peTaTesis, BIaJCIOIer0 CHCTEMHBIMU 3HAHUSMU M CIIOCOOHOTO K
pa3paboTKe U CO3JJaHUI0 TPOAYKTa COOCTBEHHON MBICIUTENLHON AEATEIbHOCTH.

Jns peanuzanuiy  yKa3aHHBIX Ilesieil TpeOyeTcs cucreMaThdeckas paboTa yduTensl IO
GOpMHPOBAaHHIO XMMHYECKOW 3HAHWEBOW OCHOBBL. [lpum »3TOM e€e ycBOeHHWE JOJIKHO
COMPOBOXKAATHCS  BBIMIOJHEHUEM  IOCTENEHHO  (IOIIAroBO)  YCIIOXKHSIOMIMXCSA — 3aJaHMiA,
MpeyCMAaTPUBAIONINX aHAIN3 WHPOPMAIIUU U COCTABIICHHE OOOOIIAOIMNX TAOIUI] U JIOTUYECKUX
CXEM, CpaBHUTEIBHYIO XapaKTepUCTUKY OOBEKTOB, (OPMYIHPOBAHHE BBIBOJOB Ha OCHOBE
NPUBEICHHBIX JAaHHBIX W T.I., OydeT crnocoOCTBOBaTh OBJAJACHUIO OOYYarOIIMMHCS BCEMHU
HEO0OXOIUMBIMU HAaBbIKAMU JJIsl peLICHUS JII0ObIX y4eOHO-TI03HABATENbHBIX 33/1a4.

BaxxHo Taxke 3aMeTHTh, 4TO OOJIbIIIee BHUMAHKE B MPOIECCE U3YUCHUS XUMUU JTOJIKHO OBITh
yIIeTIEHO YMEHUIO paboTaTh C MPAKTHUKO-OPUEHTUPOBAHHBIM COJIEPIKAHUEM, KOTOPBIC U COAEPKATCS
B KM O6anka ectecTBeHHOHay4yHOW TpaMoTHOocTH. Hepenko B mpakThke pabOThI POCCHUCKHUX
yuuTeNed BCTpeyaeTcsl MOAXOJA, MpPU KOTOPOM BOIPOCHI MPUMEHEHHsI BEUIECTB B OBITY,
MPOMBILIUIEHHOCTH W CEJIbCKOM XO3SIMCTBE MpeiaraloTcsl y4alumcsi JJis CaMOCTOSITEIbHOTO
u3ydeHus. B To Bpems kak B (GOpMyTHUpOBKaX 3aJaHUN MEXIYHAPOJHBIX CPaBHUTEIBHBIX
UCCIIEIOBaHUM KadecTBa 00pa3oBaHUS HAXOASAT CBOE OTPAKEHHE aKTyalbHBIE COBpPEMEHHBIE
po0JIEMbI, KOTOPbIE UMEIOT OTHOUICHHE K MOBCEJIHEBHOM HM3HU Ka)KIOTO YelIOBEKa: KadyecTBO
NPOJAYKTOB THTAHUS, BIMSHHEC XHUMHUYECKUX MPEINPHUATHA Ha HSKOJOTHYECKYI0 OOCTaHOBKY,
npoOiieMa OYHMCTKH BOJIBI W Jp., PEIIUTh KOTOPBIC YdJalluecs IOJDKHBI Ha OCHOBE aHaln3a
MpeJIOKEHHON B 3aJaHUN UHPOPMAIIHIH.

He BbI3bIBa€T COMHEHMI, 4YTO YCHUJICHHME MEXK- U  METalpeIMETHON, MpPaKTUKO-
OPUECHTUPOBAHHOM U  KOMIICTCHTHOCTHOM  COCTAaBISIIOIIEH  €CTECTBEHHOHAYYHBIX  KYPCOB
HeoOxomumo. OJHAKO TpPU ITOM TaKKe BaXHO COXPAHUTh CHCTEMHO-HAYYHBIH TOAXOA B
NpenofaBaHUM U KOHTPOJIbHO-OLIEHOUHOM JesSTeNIbHOCTH, Oasupyrouuiics Ha (HopMUPOBAHUU
CUCTEMOOOPa3yIOIINX €CTECTBEHHOHAYUHBIX MOHATHH, TaKUX, HAPUMEp, KaK «CHJIa», «IHEPTHs»,
«BEUIECTBOY, «KJIETKa» U JP.

OpnHako clneayeT 3aMETHTh, YTO OTEUECTBEHHBIC YICOHUKH XUMHUH, IPEABSBISIONINE BRICOKHE
TpeOOBaHUS K YPOBHIO BIAJCHHS TMOHATHUIHBIM anmapaToM U ero o0BEMY, 3HAHHUIO
(dbyHIaMEHTAIbHBIX ~ 3aKOHOB, YMEHHUSM YCTaHABIMBaThb MPUYUHHO-CIECJICTBEHHBIE  CBS3H,
c(OpPMUPOBAHHOCTH MBICIUTENBHBIX ONepanuil (aHalu3, CHUHTE3, CpaBHEHHE, KiaccU(HUKaIms),
TPaIULIMOHHO OA3UPYIOTCS HMEHHO Ha CUTyalusx ydeOHoro xapaktepa. [Ipu 3Tom ormrymmaercs
ABHBIA JePUIUT MaTepuanoB JUisi (GOPMUPOBAHUS 3aJaHMM, Oa3UPYIOIIMXCS Ha CHUTYalUsX
KU3HEHHOTOo XapakTepa. 1 310 neuuut ¢ ycriexoMm MokeT ObITh BOCIIOJIHEH OJ0KaMH 3a/laHui WIIH

otnenbHBIMU 3anaHusIMu KM GaHka, 6a3upyronuMucs Ha XAMUYECKOM COJIePIKaHUU.
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Bxnrouenne B y4eOHBIM TIpollecC 3aJlaHUd, 3aTparuBaloOIUX MPOOJIEMBI MPAKTHKO-
OpPUEHTHUPOBAHHOMN HaIlpaBJICHHOCTH, MIPOBEPSIOLIHE poOIeMbI OCYILIECTBIICHUS
UCCIIEIOBATEIbCKONW JEATENBHOCTH U C(HOPMUPOBAHHOCTH YMEHUH paboTaTh ¢ HH(pOpMaIuei,
MIPEJICTABICHHON B PAa3IMYHON (opMe, MOKET OCYIIECTBIATHCA Ha PA3IMYHBIX dTarnax MpoBeIeHUs
YPOKOB U MPHU NOJTOTOBKE K HUM, a TAK)K€ B paMKaX JOMOJHUTEIbHBIX 3aHITHHA.

Crnenyer 3ametuTh, uTo pabora ¢ cymectByomumMu KUM ans oTpaboTKu M IpPOBEpKH
c(OPMHPOBAHHOCTH HJIEMEHTOB €CTECTBEHHOHAYYHOI T'PAaMOTHOCTH MOXKET OBITh OpraHH30BaHa B
paznuuHoOi (hopMme: UHIMBHAYATBHOM, MApHOU (IPYyNIIOBOM) M (PPOHTAIBHON M KOJUIEKTUBHOM. Tak,
HarpuMep, CIEeNHUATbHO OTOOpaHHBIM OJIOK 3alaHWii, OPUEHTUPOBAHHBIX Ha OO0Jee BBICOKUMA
YPOBEHb BJIAJCHHUS 3HAHUSAMH W YMEHHMSMH, II03BOJIAET CTUMYJIHMPOBATH II03HABATEIbHYIO
JesITeIbHOCTh MOTHBHUPOBAHHBIX HAa M3YyUEHHE XMMHUHU YdYalluxcs. B kadecTBe mpumepa Takoro
MOJX0Ja K OpraHu3aluu y4eOHOM NesATeNbHOCTH MpHUBENEM MpUMep MOAOOpKY 3aJaHuid ans 8
KJacca 1o reme «CTpoeHue aromay.

Ilpumep 4.1

B yuebnuxax oObluHO u300pasxicarom cmpoeHue amoma ¢ NoMOwblo max
HA3b186aeMOU NAAHEMAPHOL MOOENU.

B yenmpe uzobpasicarom 50po u 60Kpye He20 08UNCYWUECa INEeKMPOHbI.

Bce smo nanomunaem osuodicenue xocmuueckux mea no 0p6umaﬂ4. Ho Ha

camom Oejle, 3ma cxema nepeoaem Julb 0oujue Yepmvl CMpOeHUs AMoma.
3aoanue 1

Haszoseume 06a medocmamka maxou NIAHEMAPHOU MOOenU, KOmopvle He COOMBemcmseyom
PeanbHOMY CIPOEHUI0 AmoMa.

3nmech yyammuMHcs JOJDKHBI OBITh Ha3BaHBI J[BA HEIOCTATKA MOJEIHU: AJIEKTPOHBI M300paKeHbI KaK
YaCTHUIIbI, OPOUTHI JIBIIKEHUS DJIEKTPOHOB HM300pa)K€Hbl KaK JIMHUM (TPACKTOPHHU), OTCYTCTBYIOT
3apsiibl YaCTHI], HET SJICKTPOHHBIX CIIOEB U T.I1.

3aoanue 2

Ilpeocmasum, umo Mvl CcMO2IU 8 ONPeOeNeHHbIl MOMEHM BpeMeHU
cghomoepaghuposame amom 8000p0o0a, y KOMOPO2O eCmb MOAbKO O0OUH
anekmpoH. Heobxooumo coenamov HecKOIbKO 0ecsimKO8 maKum CHUMKOS U
HAL0JCUMb UX Opye Ha opyea.

Bbl6epume 6Ce npaeujibHbvle 6bl@0()bl, Komopble MOINCHO coenamsv Ha

OCHOBAHUU NPOBEOEHHO20 UCCAEO0BAHUSL.
1)  Dnexmpon modicem HAx0OUMbCs NPAKMUYECKU 6 I0OOM Mecme 8 amome.

2)  Mvl mooicem ysudems 21eKmMpPOH 8 €20 OeliCmEUmenlbHOM COCMOSHUU HA (pomozpaghuu.
3)  Onexmpon uawe Haxooumcs 8oIU3U AOPA AMOMA, MAK KAK NPUMSASUBAEMCS K HEMY.
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4)  Moorcno sbissums 06nacms, 20e 8ePOSMHOCHb HAXOHCOCHUS JIeKMPOHA HAUOOIbUUASL.

5)  Dnexmpon ompuyamenvro 3apsicen.

BeiOpaB yrBepxaenuss 1, 4 w 5, ydyammecs MNPOASMOHCTPUPYIOT XOpOIIee IOHUMaHHE
00CyX1aeMOi MOJIEITH aTOMa.

3aoanue 3

bpumanckuti usux [peuo0 Haonuneep cmoe 3aneuamiemv Ha 0O0bIYHYIO Gomoxamepy UOH
aemenma cmpoHyus. J{isi 3mo2o0 oH NOMeCmUl UOH CIPOHYUSL 8 MAK HA3bIBAEMYIO K8AOPYNOJbHYIO
JIOBYWIKY — NPUCNOCOOIEHUE, KOMOPOe C NOMOUWbIO INEKMPUYECKO20 NOJISL CHOCOOHO YOepHCUsanms
UOHbL Beujecmea HA OOHOM Mecme, He 0a8ds UM NOKUHYMb J108YWKY. B smo owce epems amom
0061yuaNU HEeCKONbKUMU Nd3epaMy, 4mo CMUMYIUPOBANLO €20 UCHYCKamb HomoHvl ¢ Oonvuiell
yacmomou. B pe3ynomame amom cman GUOUMBIM Ol HEBOOPYHCEHHO20 2Na3d — MO MANEeHbKASA

MmouKa 8 yeHmpe.

Bovibepume 6ce npasunvhvie 6b1600bl, KOMOPbLIE MONCHO COENAMb HA OCHOBAHUU NPOBEOEHHO20

UCCe008aAHUAL:

1)  Ha smoii homoepaghuu mvi 6udum ceem, KOMopbwlil OMpaxicaenm amom.

2)  Hon numus no pasmepy 2opazoo bonvuie, yem amom JUmus, nOd3MOMY e20 3aneyamiend
¢omoxamepa.

3)  HUow numus — 3apsdicennas yacmuya.

4)  Csem, 3aneuamaénuwviii Ha oMo, UCNYCKaem cam amom.

DT0 3amaHMe TO3BOJSIET OPMHUPOBATH HE TOJIBKO BEPHBIC MPEICTABICHHUS O MOJEIH, HO U, YTO

0COOEGHHO BaXXHO, OJHY W3 €CTECTBCHHOHAYYHBIX KOMIICTCHIIMH — TIOHUMaHHE METOOB

€CTECTBEHHOHAYYHOTO HCCIICIOBAHUSI.

3aoanue 4

Yacmo mul civiwum ¢pasy, 4mo amomHwle Yacvl 6ce20d NOKA3vleaom moynoe epems. Ho usz ux

HA36AHUSL CJLOJCHO NOHSMb, NOYEMY AMOMHblEe YACbl CAMble MOYHble UIU KAK OHU YCcmpoeHvl. B

0ObIYHBIX MEXAHUYECKUX Yacax KoaedamenvHvle OBUINCEHUS COBEPUIAIOM WeCMePeHKU U 6e0emcs

noocuem ux O8UNCEHUl, MO 8 AMOMHBIX YACAX 8e0emcsl NoOcUem KOIeOaHUull J1eKmpoHO8 6HYMpPU

amomos. Ecnu 3a 1 cexyndy masmuuk obwbiunbix uacos cogepuiaem 1 xonebamenvroe Osudicenue,

mo 371eKmpoHbl 6 AMOMHBIX Yacdx HaA OCHO6e l[es’u}z-]33 npu nepexoae ¢ 00H020 IHepzcemu4ecKozco
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YPOBHSL HA OpY2ou UCHYCKAOmM 31eKmpomasHumHuoe usnydenue ¢ uacmomou 9192631770 Iy.
Tonyuaemcs, umeHHO HA MaKoe KOIUYECMBO NPOMENCYMKOE8 OeNUMCS 0OHA CeKYHOd, eciu eé
paccuumuléams 8 amomuulx dacax. bracooaps amomHubiM uacam uenoseuecmeo HA Npakmukxe
CMO2TI0 YOOCMOBEpUMbCA, YUMo HA OOpmy KOCMUYECKOU CMAaHYuu U3-3a e€ 8bICOKOU CKOpoCmu
epems OelicmeumenbHo medem MmeoneHHee, uem Ha 3emie. Ykaosicume mpu npeumywecmea
AMOMHBIX 4aACO8 Neped MexanudecKUMU.

31ech yyamuMHCs JOJKHBI OBITh Ha3BaHbI HECKOJIBKO MPEUMYIIECTB: HE MOJABEPKEHBI CTAPEHUIO,
HE M3HAIIMBAIOTCS, MOYKHO UCIOJIb30BaTh JAIEKO B KOCMOCE U Ha 3emJie, He 00sICh MOTPEIIHOCTEN
U T.IL.

Kak BugHO M3 conepkaHus 3a/laHWil BBHIMICTIPUBEICHHOTO OJIOKa BCe OHHM HAmpaBleHBI Ha
MPOBEPKY MOHUMAHMI OCOOCHHOCTEH €CTECTBEHHOHAYYHOTO HMCCIEIOBAHUS M YMEHHsS JaBaTh UM
HayyHoe oObsacHeHue. OTpaboTKe [aHHBIX YMEHUH, Kak MpaBWiIO, Ha YpOKax yJIensercs
HEJOCTAaTOYHO BHUMAaHMs, B TOM YHCJE, MO MPUYMHE OIPAaHUYEHHOIO0 MarepHhaja B y4yeOHMKax.
3amanusi OJIOKa MPEAJIoKEHBI B PasNUYHONW (OpMe — KpPaTKOro M Pa3BEpHYTOrO OTBETOB, YTO
MO3BOJIIET CKOMITOHOBATh UX B Pa3HBIX KOMOMHANMSIX (HAIIPUMEp, 110 BapUaHTaM), B 3aBUCUMOCTH
OT MMEIOIIETroCcsl BPEMEHHU U ATara ypoka, Ha KOTOPOM MpeANoaraeTcsi uX NpuMeHeHHUe.

3ananusi, BKJIIOYaoNue 0a30Bble M MPHUKJIAJHbIE aCHEeKThl COAEPKaHUs, MPUMEPbl KOTOPBIX
MPUBEICHBI Jaliee, MOMOTYT MOTHBHPOBAaTh M OPraHHU30BaTh PAa0OTy ydammxcs ¢ 0a30BBIM H
HU3KUM YpPOBHEM MOATOTOBKH. OHHU TaKXKe MOTYT OBITh KCIIOJIB30BAHBI M HA dTarne OOBSICHEHUS
MaTepuaia — B (¢opMmaTe MOCTAHOBKU MPOOJEMHBIX BOMPOCOB, M JUIsl KOHTPOJS 3HAHUI, Ha
3aBepIIAOIIEM dTare ypoKa.

[MpuBenem npumep O10Ka 3aaanuii 1 9 Kitacca o TeMe «AJIFOMUHHA B €T0 COSAMHECHUS, B
KOTOpOM OOJIbIIIOE BHHUMAaHWE YJEICHO HMEHHO 3HAUCHUIO ATIOMUHHS B JKM3HH YEIOBEKa H
XapaKTepUCTUKaM, WIUTIOCTPUPYIOLIUM €r0 XUMUYECKHE CBOWCTBA.
Ilpumep 4.2
Anomunuti — mpemuii no pacnpocmMpaHéHHoOCmu 1eMeHnm 3eMHOU
Kkopvl. Cniagvl Ha OCHOGE ANIOMUHUS AKMUBHO UCHONb3VIOMCS 8
DA3TUYHBIX OMPACIAX npombluieHHocmu u ovimy. Tak, Hanpumep,
UMEHHO CHIasbl C ANIOMUHUEM He0OX0OUMbl 8 CAMONEMOCMPOCHUU,
a makdce U3 HUX U320MABIUBAIOM KACMPIOAU, CKOBOPOObI,
NPOMUGHU, NOJIOBHUKU U Npouylo OoMawHioro ymeaps. Ha

ANOMUHUEBOTL d)OJZbZ@ 3anexkaront MACO 6 ()yxoeke u ewvlnexkarom

nupoeu. Kpome moeo, 6 anomunuesyro ¢ponvey ynakoganvl mMacia u

Mapaapumsl, cbipul, WOKOIAO U KOHGhembl.
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Memannuyeckuii anoMuHull s61A€MCs XUMUYECKU AKMUBHbIM MEmaiiom, NOdIMOMYy 8 Hpupooe
ecmpeyaemcs moavko 6 ude coedunenuil. Haubonee pacnpocmpanénnvle npupooHvle coeOuHenus
AnOMUHUA — €20 OKCUObl (bokcum, Kaoaunum). Tem He MeHee OH YCMOUYUE K KOPPO3UlU, MAK KaK
npu 83auMoO0elcmeuu ¢ KUCIOPOOOM 6030yXA HA €20 NOB8EePXHOCMU 00pa3zyemcs MOHKUL C10U
oxcuoa amomunusi (Aly,03), komopuwui umeem Gonvuryo npounocme. Ecau sice yoarumos oxcuomyio
NIAEHKY, MO ANIOMUHULL JIe2KO 6Cmynaem 6 XUMudecKue peaxyuu ¢ HeMemaniamu, KUciomamu,
Hanpumep, COJISIHOU U CEPHOLL.
Okcud u 2uopoxcuo anroMuHus o0o1a0arm am@pomepHbiMU CEOUCMBAMU, MO eCMb MO2Ym
NPOSABIAMb KAK OCHOBHble, MAK U KUCIOMHbLE CEOLCMEA 8 3A8UCUMOCU OM XAPAKMepd C8OUCME
gewecmea, KOmopoe ¢ HUMU 6CIynaem 6 peaKyuror.
3aoanue 1
s sanomumanus 8aneHMHOCMU ANIOMUHUA ecmb maxas @pasa: «Anmomunuti auws 00UH
mMpexeaneHmuulll 20cnoouny. Kax obviacnums ¢ mouxku 3peHus cmpoenus amoma anoMuHus e2o
mpexeanenmuocms? Hanuwume pacnpeoenenue 31eKmpoHo8 No 91eKMPOHHBIM CILOAM €20 amoma
U yKascume 3apso e2o a0pa.
s oTBeTa Ha BOMpPOC HEOOXOIUMO MOHHMMATh, YTO BO BHEIIHEM JJIEKTPOHHOM CJIO€ aJIFOMHHHUS
HaXOJATCSl TPU BJEKTPOHA, KOTOpble MOTYT NPHUHHUMATh ydacTHe B OOpa30BaHUU XUMHYECKHX
cBsA3ell. PacnipenieneHre a1eKTpOHOB 110 3JIEKTPOHHBIM CI0M: 2, 8, 3, a 3apsn sapa paseH +13.
Kak BuAHO M3 mpemnaraeMoil MOJENTH OTBETa, 3a/laHWe HE BBIXOJUT 32 PAMKH IIKOJHHOM
nporpammel. [lpu 3ToM B HectanmapTHO (opMe QUKCHpYET BHUMaHUE YYalIUXCs Ha BaKHOM
dakTe U «3acTaBiseTy ydallerocs 3aAyMaThCsl Hajl €r0 HayYHbIM 00OCHOBaHHUEM.
3aoanue 2
Kakue u3z xumuueckux peaxyuti noomeepocoarom amgomepHvie CE0UCMEA ATIOMUHUSA U €20
coeOuHeHuti?

1) AI(OH); + 3HCI = AICI3 + 3H,0

2) 4Al + 30, = 2A1,0;4

3) Al,03 +3C =2Al+3CO

4) AICI; + 3AgNO3; = AI(NO3)3 + 3AgCI

5) Al,03 + 2NaOH = 2NaAlO; + H,0
B nmanHoM 3amaHmmM OT y4amuxcsi TpeOyeTcs OCMBICIUTh TIOHATHE «aM(OTEPHOCTE» H
[IPOAHAIN3UPOBATh CYThb YPABHEHUM XMMHUYECKUX peakuuii. B d9acTHOCTH, IIOHSATH, YTO
aM(pOTEpHOCTb OTHOCUTCS K KUCJIOTHO-OCHOBHOMY B3aMMOJIEUCTBHUIO, & CIIE€A0BATEIbHO, TPOLIECCHI,
MIPOTEKAIOIIME C U3BMEHEHUEM CTEIIeHH OKHCIIEHUS, HE OTPa)KaloT JaHHOE CBOMCTBO. A BOT 3a/1aHUs
3 u 4 yxe HemoCpeICTBEHHO HAMPaBJICHBl Ha MPOBEPKY 3HAHWUN O MPUMEHEHUU ATIOMUHUS, U YTO
B)XHO HAWUTH JUIS 3TOTO HAYYHOTO OOBSICHEHHE.
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3ajanne 3 BHOBb MPEANOJaraeT aHajau3 U XUMMHYECKOe 000CHOBAaHHE XUMUYECKUX CBOMCTB

IIOMUHUS, TIPH 3TOM, TpeOyeTcsl OTPAa3UTh UX B BUJIE CXEMATHUECKON 3aITUCH.

3aoanue 3

Ha ¢gomoepagusax npusedenvr  pasznuunwvie

obnacmu NPUMEHREHUA AWIIOMURUS U €20 CNl1aB06.

Buvibepume mpu uzobpascenus, ompadsxicarowue

_ atepuan ansa
3anekTpuueckux [
npoBoAos

AniomuHWesas obnacmu NPpUMEHEHUS ANIOMURUA U €20 Cnlaeo6

chonbra Ha KyxHe

u enuwiume ux 6 Je6yio KOJOHKY ma6ﬂul/;bl. B
npaesyro KOJIOHKY ma6]lu1/}bl snuwiume

d)u3uueCKoe 06012017’160, Komopoe Jedcum 6

2 OCHOBEEE
PAHKE) -HUEeBOorg OCHO6€ €20 NPpUMEHEHUSL 6 OAHHOU 0bIacmu.

3anonnume mabauyy, pacnonoicus nonapHo odIacmu npumMeHenus U uzuieckoe ceoLcmao.

Obnacms npumenenus Quzuueckoe c8olCcmMB0
A) 1)
bB) 2)
B) 3)

B sTom 3amaHmu HEOOXOAUMO ISl KaXJAOW OOJacTH NMPUMEHEHHS YETKO yKa3aTh T€ CBOMCTBA,
KOTOpPBIC SIBIIAIOTCSL OMPENEISIIONMMUA  TIPU  BbIOOpEe amoMuHUsA (anroMuHueBas ¢oibpra —
IUTACTUYHOCTh, JJIEKTPUYECKHE TMPOBOJA —  OJICKTPONPOBOAHOCTh, TMOCyla —  BBICOKAs
TEIUIONPOBOAHOCTh, CaMOJIETOCTPOCHUE — JIETKOCTh, T.€. Majlas [JIs METalIOB IUIOTHOCTD,
ATIOMHHUEBAS My/[pa — METAIUTMIECKUH OJIecK).

3aoanue 4

Antomunuti omHocumcs K O00CMAamoyHo akmueHuvlmM memannam. OOHAKO e2o npumeusaom O
npouzeo0cmea nocyobl u @oaveu, Komopwvle KOHMAKMUpylom ¢ npooyKmamu RUmaHus, Ymo He
ABIAeMCs NONIe3HbIM 018 opeanusma denoseka. OovacHume 0anuwvlll pakxm?

JlanHoe 3amaHue, Kak W OOJBIIMHCTBO 3amanuii B Ojokax KMM wnampaBieHo Ha (opmupoBaHue
yMeHHsI OOBSCHATH pa3iMuHbIe MPOIECChl. 3/1eCh OTBET ONMUPAECTCS] HA MOHUMAaHHE TOTO, YTO MpU
B3aMMOJICHCTBUH C KUCJIOPOJOM BO3yXa Ha €ro MOBEPXHOCTH 00pa3yercs TOHKHM CIOW OKCcHa
amomuanst (Al,03), KOTOpBI WMeeT OOJNBINYI MPOYHOCTH M HE 00JaJaeT TaKOH BBICOKOM
XUMHYECKON aKTUBHOCTHIO.

3aoanue 5

Antomunuii modcem peazuposams Kak ¢ KUCIOMAMU (Hanpumep, CONSAHOU KUCIOMOU), MaxK u co

wenoyamu (Hanpumep, ¢ euopokcuoom kanus). Obe peaxyuu conpogoicoaromcs 0OHUM 0OWUM
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npusHaxkom npomekauus. Hazosume ezo. 3anuwume cxemamuuno cyms npoyecca, Npoucxoosnuie2o
¢ anromunuem. Kakue xumuyeckue ceoucmea npossisiem antoMuHull 8 YKa3anHulx peakyusix?
OTBeT Ha STOT BOMPOC BKIIOYACT TPU DJIEMEHTA: B Mporecce 00erX peaklusx BBIICISICTCS
BOJIOPOJI; TIPOIIECC OTAAaYu TPEX DJICKTPOHOB: Al° - 38 — AI+3; B 00EHX peakmusIxX aTFOMUHUNA
MPOSIBIISIET CBOWCTBO BOCCTAHOBUTEIIS.

3anaHus, KOTOpBIE HApPaBJIEHbl HA OTPAOOTKY U MPOBEPKY 3HAHUNA U YMEHUU 10 OJJHOM Teme
Kypca, MOTYT CTaThb XOpOUIEH COAEP)KaTEIbHOW OMOpPOH MpU MPOBEJCHUM OOO0OIIAIOIIEr0 YPOKa,
OpraHW30BaHHOTO B TpymmoBoi ¢opme. Paccmorpum 00K 3amaHuii, KOTOPBIH  OTHOCHTCS K
Marepuany 9 kiacca W MOXKET OBITh MCIOJB30BaH IS OpraHU3aluu Takoud ¢Gopmbl padoTel. B
3aaHusgX OJOKa OCHOBHOM aKIEHT [elaeTcs Ha YMEHHE WHTEpPIpeTUPOBAaTh MJAaHHBIE W
UCIIOJIL30BATh JJIsI ’TOT0 HAyYHBIC JOKA3aTEIbCTBA, B TOM YHCIIE, 1751 JOPMYIMPOBAHUS BHIBOIOB.
[Ipennaraemplii TEKCT SBISIETCS XOPOIIMM MAaTe€pHaioM MJisi OTPabOTKM yMeHusi paboThl ¢
nHpopmaren, mpeacTaBICHHON B pa3IM4HON (GopMe: omucaHus, pUCyHKa, cxeMbl. KpoMe Hibke
NPUBEICHHBIX 3a/laHUi  yYUTENlb MOXKET TMPEVIOKHUTh YJalUMCS TOMYEPKHYTh CJIOBa,
XapaKTepU3YIOIIHEe XUMUIECKHE CBOICTBA aMMHAKa.
Ilpumep 4.3
Ammuar (NH3) — 2az ¢ xapakmepHoim peskum 3anaxom, oueHb Xopouio pacmeopsemcs 6 eooe: 6 1
o0bveme 600b1 npu 20 °C pacmeopsiemcs 700 06vémoe ammuaxa. Boowwili pacmeop ammuaxa
HA3b16AEMC AMMUAYHOU 80001 UNU HAWAMbBIPHLIM chupmoM. [Ipoyecc pacmeopenus ammuarka 6
800€ MOJNCHO 8bIPA3UMb CTLEOVIOUUM YDABHEHUEM PeaKyUuu.

NHs + H,0O pa— NH,OH pa— NH4+ +OH

OcHogHoe npumeHeHUue HAWAMBIPHO20 CHUPMA — MO MeOUYUHA: C e20 NOMOWBIO MOI’CHO
npueecmu 6 4yecmea uenoseka npu oOMOpoKe, M.K. NApbl AMMUAKA CUTbHO Pazopaxicaiom
cauzucmole 000104KY 2N1a3 U OP2AHO8 ObIXAHUS.
Ammuax neeko 83aumooeticmeyem ¢ KUCIOMAMU, KAK CUTbHbIMU, MAK U C1adviMu, obpaszys coiu
ammonus. 3a cuém azoma 6 cmeneHu OKUCNeHUs —3 aMMUaK MOdcem Npos6iimb
80CCMAHOBUMENbHBIE CBOUCMEBA, 83AUMOOCUCMBYsL ¢ KUCIOpoOoM, okcudom medu(ll), xropom unu
OpyauMu OKUCTUMENAMU.
B nabopamopuu ammuax nonyuarom, nanpumep, ezaumooeticmeuem NH4Cl ¢ Ca(OH),. B
NPOMBIULIIEHHOCU AMMUAK NOJYYAIOM 83aUMOO0eUCmeuem npoCcmulx 8ewecms azoma U 6000pooa
npu memnepamype 400-450°C noo Oasnenuem 6 npucymcemeuu kamanuzamopa. Ammuak
Ucnonb3yemcs 0Jisk NOAY4eHUSA 8 NPOMBIUIEHHOCMU A30MHOU KUCIOMbL U A30MHbBIX YOOOPEeHU.
3aoanue 1
Ha pucynxe uzobpascen npubop ons noayuenuss u cooupanus ammuaxa. O Kakux @usuyeckux

CBOUCMBAX AMMUAKA ceudemeﬂbcmeyem makou cnocob noJjiy4erus ammuaka? 9mo na PUCYHKeE
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yKasoleaem HA oannoe ceoticmeo? Bosmooxcrno nu nojiyyeHue ammuaxa MeMoOOM 6bimecHeHUs

i

Bata

600v1? [louemy?

NHCl  Ca(OH),

/:1\?,‘ < B—
@
4 —

E—

[epBbIit 371eMEHTBI BEPHOTO OTBETA — BBIBOJI YCJIOBHIA IPOBECHUS OMBITA: aMMHAK JIerde BO3yXa,
T.K. Ta300TBOJHAs TpyOKa HampaBlicHa BBEpX. BTOpOW 3JIEMEHT OTBeTa — MpPEJACKa3aHHE
Pe3y/IbTaToOB OIMbITAa (HEBO3MOXKHO, T.K. aMMHAK MPAKTUYECKH HEOTPAHMUYCHHO PACTBOPUM B BOJIE).
3adanue 2

Kaxum obpazom mooicno noomeepoums (Kpome 3anaxa), 4mo GulOeNIOWUNCS 2d3 AGISAemcs
ammuarom, a He oxcudom cepul(1V)? Umo npu smom mosicrno 6yoem nabrodams? [louemy?

JT0 3a/1aHUe HANIPABICHO HA TOHUMAaHKE POJIM OTACIBHBIX YacTeH IKCIIEPUMEHTAIBHON YCTAaHOBKU
WIA DTAllOB ONbITa. B MaHHOM ciydae K OTBEPCTHIO Ta300TBOMHOW TPYOKH HYXKHO TMOTHECTH
BJIQKHYIO JIAKMYCOBYIO OyMaXXKy: OHa JIOJDKHA MOCHHETh, T.K. BOJHBIA PacTBOp aMMHaKa UMEET
IICJIIOYHYIO CpeNy.

3aoanue 4

Haszoeume mpu muna peaxyuil, KOmopbiM MOICHO OMHECMU 83AUMOOCLICIEUe, Jedcaujee 8 OCHO8e
NPOMBIUIEHHO20 NOJVYEeHUS aMmMuara?

3anaHue MPOBEPSET YMEHHUE MPUMEHSATh IOJYYCHHBIC HA YPOKax 3HAHUS O THUIAX PEAKIHUU K
ONHCAaHHON B TEKCTE MPAaKTUKO-OPUEHTHPOBAHHOW CHUTyallid. B JaHHOM ciydae JOJDKHBI OBITh
Ha3BaHBl PEAKIMU COCIMHEHUS, OKUCIHTEIBHO-BOCCTAHOBHTENBHAS, OOpaTHUMas, TOMOTCHHAs,
KaTaJIMTUYCCKAsI.

3aoanue 5

HpOu380()C7’I’l80 A30MHOU KUCTIOMbL 8 NPpOMbILUUTEHHOCMU OCYWECMBIIAIONT 8 HECKOJIbKO cmaoui.

Bawm I’lp@d]lODfC@H nepevyeHsb aaomcoaepafcau;ux eeujecnie, Komopvle MOICHO pacemampueantb cpe()u

yuacmHuKkoes npouaeodcmeeHHozo yukaia:

1) CasN3 2) NO, 3) NO 4) NH3 5) AgNO3 6)N2
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U3 npednoscennoeo nepeuns evibepume 4 eewjecmea u @numiume ux 8 cxemy 6 ONpPeOeNeHHOL
(no2uueckoti) nocredo8amenbHOCmuy, Ompaxcalowel Yuki Hpou3so0Cmeda a30MHOU KUCIOMbl 8
NPOMBIULIEHHOCTU.

B stom ciydae npoBepsieTcst He TOJIBKO MOHMMaHKUE BCEro IUKJIIA Mpoliecca MPOU3BOACTBA a30THOM
KHCJIOTBI, HO U YHUBEPCAJIbHOE YMEHHE PaH)KUPOBAHUS HHPOPMAIIHH.

Crnenyer oOpaTuTh BHHMAaHHE, YTO JaHHAas MOAOOpKA 3alaHUi OXBATBHIBAET JIOCTATOYHO
Oonpmiold ob0beM Matepuasnia mo pazmeny «VA rpynma: azor u ¢ochop», B TOM UHUCIE
3aTparvMBaloIllie BOIPOCHI, OOCYKJaeMbleé B MPOLIECCE BBIINOJHEHUS PEAbHOTO XUMHYECKOIO
sKkcriepuMenTa (3aganus 1 u 2). B 3Toii cBs3H, B coueTanuu ¢ 0J0K0oM 3amanuii mo teme «dochop u
€ro COCJMHEHHUS» BO3MOXKHO TpPOBEJCHHE 0000IMIAIONIET0 YpOoKa MO TpYIaM, KOTOPBIM MOXET
OBITH MPeIOKEH Keic, 00pa30BaHHBIA U3 HECKOJIBKUX 33aHUHN K KQKIOMY U3 TEKCTOB.

PaccmoTpum npumep ucnonb3oBanus nanHoro 6goka KMM. B nagane temsl «Docdop u ero

coenquHeHUs» (9 Kiacc) yyammmcs Ipeajgaraercs TEKCT, B KOTOPOM CIIOBO HCKIIFOUEHO CJIOBO
«thochop».
«Poehop — 00uUH U3 pPACNPOCMPAHEHHBIX DIEMEHMO8 3EMHOU KOpbl, OH 6X00UM 8 Nepayio
osaoyamxy. Cooepoxcumcsi ¢heehop 1 6 MKAHAX HCUBLIX OPSAHUIMOB - 8XOOUM 8 COCMA8 OelKos U
opyeux sadicheumux opeanuveckux coeounenuti ({HK). Poehop Hazviearom s1emMeHmMom HCUZHU.
Hcmopusa e2o nonyuenus omunocumcs ewé Kk epemenam arxumuu. Pasopuswuiics kyney u npu smom
AIXUMUK — CAMOYUKA 8 NOUCKAX (PUNOCOPCKO20 KAMHA NOAYYUL KPACHOEe «YpuHHoe maciox. llpu
€20 oanbHelwel OUCMUITAYUU AIXUMUK 3AMemull Ha OHe pemopmsl 00paA308bi8ANdACy OENYVIO NbLIb.
Anxumux pewiun, ymo emy yo0aniochb u3eneub «IaeMeHmapusli 020Hby. Ho He nonyuus ocenaemozo
3on10ma, bpano cman npooasame c8ou cekpem no yeHe, 60 MHO20 pa3 NPesocxoosaujeli 3010mo, u
0002aMUNCA HA IMOMY.

VYyamuMmess npeniaraercss copMyIupoBaTh THIIOTE3Y O TOM, O KAaKOM H3 XHUMHYECKHX
3JIEMEHTOB HUJIET peub B TekcTe. U chopmynrpoBaTh Mo kakuM gpparMeHTaM TeKCTa ObLIO CAEIaHO
JMaHHOE mpeAnonaoxeHue. [1oqo0HbI BOMPOC BEIHYK/AAET YUAIIUXCsl HE TOJIBKO MPUOOPETATh OMBIT
B aHAJIM3E TEKCTa, HO ¥ 0O0OCHOBAaHHO (JOPMYIUPOBATH TE3UCHI U BBHIBOJBI HA OCHOBE €T0 JaHHBIX
Tekcra. Jlanee mo Mepe M3ydeHuUsi MaTepuasa JaHHON TeMbl yYallUMCSI MOTYT OBITh MPEAI0KEHBI
BOMPOCHI U 3aJ[aHMsl, IPUBEICHHbIC HIKE.

Ilpumep 4.4
3aoanue 1
B nepesooe c epeueckozo naszeanue gpocgpopa oznauaem «c6emoHOCHbIY.

Ceco0Hs U38eCMHO HECKONILKO ANNOMPONHbIX MoOupukayuii pochopa — benwviil, KpacHwlil, YEPHHIIL.
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Kakasa uz smux moouguxayuii cmana npuduHou maxo2o Ha36aHUs XUMUYECKO20 dlieMenma?
VYyamuecs: JOKHBI yKa3aTh 0enblit hocdop, MOCKOIBKY OH 0071a/1aeT CIOCOOHOCTBIO CBETUTHCSL.
3aoanue 2

Loowcanyu, nepeoe ceoticmseo ocghopa, Komopoe uenosexk nocmasunr cebe Ha cayxicoy, — 9mo
eoproyecms. I oprouecmsv ocghopa ouenv 6enuxka u 3agucum Om ailOMPONHOU MOOUDUKAYUU.
Docghop emecme c Opysumu 6ewjecmeamu HAHOCUMCA HA CRUYEYHbI KOPOOOK U Npu mpeHuu
3aeopaemcsi.

1) Kakas annomponuas mooughuxayus pocghopa npumensiemes npu npouszeoocmee cnuuex?

2) Kaxoe eewgecmeo moodcHo ysuoems 8 6ude 0eno20 ObIMKA 8 MOMEHM 3aANCUCAHUSL CRUYKU?
3anuwume Hazganue u XUMUYECKYIO POPMYIY IMO20 8euecmad.

Jlnist mepBOro 31eMeHTa BEpHBIH OTBET KpacHBIN (Gochop, KOTOPHIA HCIONB3YIOT B MPOU3BOJICTBE
crmuek. J{ist Broporo siemenTa 6ebiM 1biM — 310 okcu hochopa(V) P,Os.

Cnenyromue Tpu 3ananusi (4-6) 3aTparuBaroT BONPOCH 3HadeHUs ¢ochopa B KadyecTBE
OJIHOTO M3 KOMIIOHEHTOB MUTaHMs. [ TaBHBIM aKIEHT B HUX CAeNaH Ha oTpaboTKe W/WIM KOHTPOJIS
YMEHHSI WHTEPIPETUPOBATh NAaHHBIE W HCIOJNB30BaTh WX s (OPMYIUPOBAHUS BHIBOJIOB H
HAy4YHBIX JlOKazareiabcTB. Kak BHIHO W3 YCIOBHIl 3alaHui, ydalluMcsl MPEACTOUT HU3BIIEKATh
KOJIMUECTBEHHbBIE JaHHbIE U3 TAOIUIIBI U IPOBOIUTH BBIUYUCIICHUS.
3aoanue 4
Docgop npucymemayem 6 JHCUBbIX KIemKax, 6Xo0Um 6 cocmas Kocmell Yenogexda, 3YOHOU IMAu.
Ocho6Hytlo ponb 6 npespawjeHusx coeouneHull gocgopa 8 opzaHusme uen08eKa U HCUBOMHBIX
ucpaem nedeusb. OQbmeHn ¢hocghopnvix coeouHenuti pe2yrupyemcs 20pMoHamu u eumamurnom D.
Yceoenue npoucxooum sgpgpexmusnee npu npuéme pocghopa emecme ¢ xanvyuem 8 cCOOmHouleHUU
3:2 (P : Ca).

Coodeporcanue u coomnowieHue Karyus u gocgopa npedcmasnerno 8 maodauye:

IIpooykm Ca, m2/1002 P, me/1002 Ca/P
Kapenas eossouna 12 250 0,05
Lenvroe monoko 118 93 1,26
Bapenas ¢paconv 50 37 1,35
Kapenas mpecka 31 274 0,11
TTwenuynuiii x1e6 84 254 0,33
Kapmodghenw 7 53 0,13
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Aoénoku 7 10 0,70

Aiiyo kypunoe 54 205 0,26

Os3naxkombmecs ¢ ungopmayueti 8 madbauye u Hazoeume 08a NPOOYKMda, 8 KOMOPbIX COOMHOUEHUE
91eMeHmo8 Hauboiee cOOmeemcmeayen peKoMeH0yeMOoMY.

BepHblii 0TBET: sIOOKHM ¥ MIIEHUYHBIA XJ1€0.

3adanue 5
Ilpu Hedocmamke ¢pocghopa 6 opeanuzme pazeusardmcs pasiuuHvie 3a00Ne8aHUS KOCMEI.
Cymounas nompebnocmo 8 ¢hocghope cocmasnsiem: 0ns e3pocivix 1,0—2,0 2; ona oemetl u
noopocmkog 1,5—2,5 2. Ckoibko epammos (KUiocpammos) HcapeHol mpecku MUHUMATbHO HAO0O
ynompebums HOOPOCMKY, UMOObl NOKPblMb CYMOUYHYIO nompedoHocmsv 6 Gocgope? Omeem
noomeepoume pacyémamu (OKpyaiume 00 Yeuvix).
3amanue TMpoBepseT HE TOJIBKO COOTBETCTBYIONIYIO €CTECTBEHHOHAYYHYIO KOMIIETCHIIMIO, HO
dbopMUpYyeT BaXKHOE IKH3HEHHOEC yMEHHWE — OILIGHWBAaTh COOCTBEHHBIH pallMOH MUTAHHUS Ha
OCHOBaHUU UMEIOIINXCS CIIPABOYHBIX JTAHHBIX.
3aodanue 6.
Ilpu nedocmamke @ocghopa 6 opeanusme pazeUaAIOMCcs paziuyHvle 3a001e8aHUs  KOCHE.
Cymounas nompebrHocmo 8 ¢hocgope cocmasnsiem: 0ns e3pocivix 1,0—2,0 2; ona Oemetl u
noopocmkog 1,5—2,5 2. CKovko auy MUHUMATbHO HAOO YROMPeOUums 83P0CIOMY Hel08eKy, Ymoobl
NOKPbIMb CYMOYHY0 nompebnocms 6 gocgope? Bec oonozo saiiya cuumams pasuvim 60 2. Omeem
noomeepoume pacuémamu (OKpyeaume 00 Yenvix).
3mech, uTOOBI TMONY4YHTH BepHBIM oTBeT (7 SUI]) HYKHO TMPOBECTH COOTBETCTBYIOIINE
MaTeMaTH4ecKue MpeoOpa3oBaHMsl U BBIYUCIICHHUS, YTO MO3BOJISIET €lIe pa3 00paTUTHCS K BOIIPOCAM
MPUMEHEHUS MaTeMaTHKU Ha ypoKaxX XUMHH. Tak Kak MaTepuai, KOHTPOJIUPYyEeMblil 3afaHusIMu 4-6,
HE OTHOCHUTCA K 0Os3aTeNbHOMY I M3YYCHHS, TO OH MOXET OBITh TPEIOKEH IS
CaMOCTOSITENILHOTO PEIICHHS I0Ma.

Crnenyronuit mpumep — 6110k KM, otHOCsmuiics k Teme «CKOpOCTh XUMUYECKON PEAKITUM.
Oror (M mnonOOHBIE eMy OJIOKM, IOCTPOCHHbIE Ha ONUCAaHUM PAa3IMYHBIX XUMHUYECKHX
WCCJICIOBAHMSIX) TMO3BOJIIET OpPraHU30BaTh pabOTy B mape WM TO TpyInaM, T.K. IS OJHOTO
y4amierocsi X BBIITOJIHEHUE CTAHET 3aTPyTHUTENIbHBIM. Ellle 0/1HOM 0COOEHHOCTHIO MPEI0KEHHBIX
B 0JIOKE 3aJJaHUil SBIIETCS UX HAMPABIEHHOCTh HAa NMPOBEPKY YMEHHS aHAU3UPOBATh PE3YJbTaThI
XUMHYECKOTO OKCHEPUMEHTAa, HCHONB3YysSd Uil O3TOro rpaduyecKkyl0 M KOJIUYECTBEHHYIO
uH(popmarnio. C yueToM pa3IudHON CIOKHOCTHU 3a/IaHUN UX PacIpeieICHUE MOKHO OCYIIECTBUTh
C Y4eTOM YPOBHS MOJATOTOBKH ydamuxcsi. Coaep:KaTeIbHONH OCHOBOW B 3TOM IpHUMEpE SBISICTCS
MIPUBEACHHBIN Jajee TEKCT MPO BO3MOKHOCTh YIPABICHHUS CKOPOCTHIO XUMUYECKON pEeaKIIHil.
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Ilpumep 4.5

Ilocne mozo kak yenogexk NPoGén nepeyio XUMUYecKyo peakyuro — pasziicéz Kocmep, emy npuuiocs
3a0ymMamscsi 0 MoM, KAK ynpagiame medeHuem xumudeckux peaxyuti. CecoOHs uenogex ymeem
VApAenAmv peaxyueu — MOodcem 3aMeOdNAmb Hedcelamenbhble Npespaujenus eeuecms, Uil
YCKOpAmMb  peakyuu O NOAyYeHus 001buie20 Koaudecmea HyxHcHo2o npooykma. Ckopocmb
XUMUYECKOU peakyuu onpeoensemcs KaxK uUsmMeHeHue KOHYEHMpayuu peasupyrouux eeuecms 6
eounuyy epemenu. HMzgecmno, 4mo CKOpoCcmos XUMUYECKUX Peakyuti 3a8Ucum om memnepamypbol,
KOHYEHMpayuu  peazupyrowux  eewecms, npupoovl  peazupylowux  eeujecms,  HAIudus
Kamanuzamopa uiy uHeubumopa (eujecmaea 3ameonsioweco peaxKyuro).

Ha ypoke xumuu yuawuecs npogoounu 3Kcnepumenmsl ¢ yeivlo onpedeiums akxmopul, Komopule
BIUAIOM HA CKOPOCMb PA3IUdHbIX peakyuil. OHu nposenu HeCKOIbKO ONblmos.

Onvim 1. Yuenuku 63sanu 10 e conanoii kuciomsi ¢ maccosotui oonei sewpecmea 20% u onycmunu 8
amom pacmeop epanyisl yunka. Habnoodanu evloenenue 2asa.

Onvim 2. K consanoul kuciome u3z nepgozo onvima 0obasunu 30 2 600vl. 3amem omobpanu 10 2
HOYYUBULE20CS PACMBOPA U NOMECTMUNIU 8 He20 epanybl yunka. Habnwooanu evloenenue 2asa.
3aoanue 1

1) B xaxom uz onvimos yuenuxu Habnooanu b6ojiee uHmMeHCusHoe gbloeiienue 2asa?

2) Jleiicmsue xaxozo ¢hakmopa, é1usawouezo Ha CKOpoCmsb peakyuu, Habaooanru yiawuecs?

3nmech MpoBepsIeTCS YMEHUE aHAIM3UPOBATH CIIOCOOBI MPOBENEHUs uccienoBanus. Ha ocHoBaHUM
TAaKOro aHaliu3a ydvalluecs AOJDKHBI ONpENeNuTh, YTO B IEPBOM OIbITE HaOmoAanoch Oosee
MHTCHCUBHOE BBbIIEJICHHE Tra3a, a BO BTOpPOM ciydae (aKTOpOM SBJSUIaCh KOHIEHTpALus
pearupyoInx BEIecTB.

3aoanue 3

Onvim 3. B mpu oounakosvie npobupku yueHuxu HAIUIU NO 5 M pacmeopa COJSAHOU KUCIOMbL
00UHAKOBOL KOHYeHmpayuu. B nepsyro npobupky nonodcunu cmpyxicku dcenesd, 60 6MmMoOpyio -
CMPYACKU YUHKA, 8 MPEmblo — CMPYICKU HEU3BECMHO20 CBEMI020 APKO Oiecmsawe2o Memanid.
Haubonee ummencueno evidenenue ecaza nabniodaiu 6 mpembvel NpooOUpke ¢ Heu3BeCmHbIM
Memaniom, 60 6Mopoll NPOOUPKe ¢ YUHKOM UHMEHCUBHOCMb 8blOeleHUs 2a3a Oblla MeHbule, YeM 8
mpemueli. B nepsoii npobupke c dicene3om uHmMeHCUHOCMb 8bloeNeHUs 2a3a ObLIA HAUMEHbULEI.

1) Heticmsue kaxoeo paxmopa, énusiouje2o Ha CKOpOCmyb peakyuu, Haba00alu yuauwuecs?

2) Kakou memainn Moe Haxooumscs 8 mpemoell npobupke? 3anuwiume Ha36aHUue MemMauid.

OTO 3aJjaHU€ HANpPaBJICHO Ha MPOBEPKY TEX K€ YMEHUM, YTO W MpEAbIAyIIee, HO UMEET IPyrou
ypOBEHb c0XkHOCTU. JJ1g mepBoro Bompoca (GakToOpoM SIBISETCS MPUPOIa pearupyomnx BEIecTB.
Jl5is1 BEpHOTO OTBETa HAa BTOPOI BOMPOC HEOOXOJUMO MOHATh, YTO B TPEThEel MPOOUPKE HAXOJUTCS
MarHui (aJIFOMUHUR).
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3aoanue 5

A
Ha epaguxe npeocmaenena 3asucumocmv KOHYEHMPpAyuu UCXOOHbIX ¢
eewyecms u nPoOYKmMos peaxkyuu om epemeru NPOmeKaHus peakyuu. B
Onpeodenume, Kaxas Kpuedas ONUCHLIBAEN USMEHEeHUe KOHYEeHmMpayuu
UCXOOHBIX 8eujecms, a Kakdas — npoOyKmo8 peaxkyuu. A
3amaHus TaKoOro THIIA HANpaBiICHbl Ha (OPMHUPOBAHUE OYECHb BAYKHOTO t

JUISET XUMUU YMEHHUS WHTEPIPETHPOBATH PE3YyIbTAaThl HCCIEAOBAHUS, TPEICTABICHHBIE B BUJEC
TabmuI Wi rpapukoB. B 3ToM 3amaHuM ydamuecs JODKHBI HA OCHOBAaHMM aHAIM3a BHUJA JIBYX
3aBUCUMOCTEH TOHATh, YTO KpuBas A COOTBETCTBYET HCXOJIHBIM BeIIeCTBaM, KpuBas B —
MPOJYKTaM PEaKIUu.

C yuerom pa3zHOOOpa3usi (GOPMYIUPOBOK U JIOCTATOYHO HETPAAUIIMOHHON (opMbI
NpeIbSBICHNS YCIOBUH 3alaHWii, HauOoee Ienecoo0pa3HbIM CUYMUTAEM HX HCIOJIb30BAHUE IS

oOcyxJIeHus B KJlacce Mociie UX pelieHus: B paMkax paboThl B mapax.

[IpuBeneHHbIe TPUMEPHI ILTIOCTPUPYIO MHOT000pa3re BO3MOKHOCTEH ucnonb3oBanus KM
OaHKa 3aJlaHWil 1O OIICHKE EeCTECTBEHHOHAYYHOW TPaMOTHOCTH oOydarommxcs. Kak yxke
0TMEYaJIOCh, 3P(HEKTUBHOCTH 3/1€Ch ONPEENSIETCA HE TOJIbKO BapHaHTaMU BKJIIOYEHUS Pa3IMYHOTO
YHClia IKOJILHUKOB (pa3Hbie Gopmbl) B paboTy HaJ OJIOKOM 3aJaHHU WU OTJCIBHBIMU 3aJaHUSIMHU,
HO TaKXe M WCIOJB30BaHHWEM WX Ha Pa3HBIX dTamax ypoka. boiee Toro, poiib paccMaTpuBaeMbIX
3aJJaHU TaKKe MOXET pa3nudarbcs. Tak, OHM MOTYT BBICTYNaTh W B KauecTBE MaTepuasa s
00CYXICHUS C YJAIIMMHCS, U KaK crocod (IIpueM) OpraHu3alii CaMOCTOSITEIBHOU JesATeIbHOCTH
yuammxcs B paMKaxX W3YYEeHHS HOBOTO MaTepuaia, U Kak cpelcTBO KOHTpouss. [Ipuuem Tperwii
BapHaHT WCIONB30BAHMS TAaKXKe TPEAyCMaTPUBACT BKIIOYCHHE TpEIaraeMblX 3aJaHUuil Jis
TEKyIero, pyOeKHOrO W/WIM WTOTOBOTO KOHTPOJII 3HaHMW u yMmeHWil. KoMmOumHupoBaHue
3aJJaHUSIMU, B KOTOPBIX COAEpKATEeIbHON OCHOBOHM BBICTYNAeT MaTepuall OJHOI TeMbl (paszena),
MOYET TIOMOYb B COCTaBJICHUH KEHCOB, NMpeIHA3HAYEHHBIX ISl IPOBEJACHUS 0000IIAIONINX YPOKOB

WUJIM YPOKOB IIOBTOPEHHUS], IPUYEM OPraHU30BAHHOM I10 TPYIIIIaM.
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5. PexkomMenaauuu 1Jisl yuuTesieil (PM3MKH MO MCIOJb30BAHUIO B Mpouecce o0ydyeHusi pusuke
KHNM, cdopmupoBanHbix Ha 0a3e OaHka 3aJaHMi VI OLEHKH €CTeCTBEHHOHAY4YHOM

TPaMOTHOCTH

KWM, npemmaraembie B 6aHKE O OIEHKE €CTECTBEHHOHAYYHOM I'PAMOTHOCTH, KaK €IUHOE
L[EJ0€ MOIyT  HCIOJb30BaThCs B paMKaXx BHYTPEHHETO MOHHUTOPWMHIa  KauecTBa
€CTeCTBEHHOHAYYHOH NOJATOTOBKM B oOpazoBarenbHOM opranmzamuu. OpHako yactu KUM,
Oazupyrolecss Ha Marepuaie Kypca (U3UKH, TPYNIBl 3alaHui WIM OTHEIbHbIE 3aJaHUSI MOTYT
OPUMEHSTbCS 17 (GOPMUPOBAHUSA LEJIOr0 psfa MPEAMETHBIX pe3ylbTaToB MO (HU3UKE U
HCIIOJIB30BaThCA HA PA3JIMYHBIX dTanax ypoOKOB.

D¢ dexTuBHOE HCcTONB30BaHME O10K0B 3amanuii KM Ha ypokax ¢usuku Oaszupyercs Ha
aHaJIM3€e COJePKATEIbHBIX XapaKTePUCTHK 3anaHuil. [loHnMaHue Toro, Kakue yMeHus: He0OXOIUMBI
JUIsL BBITIOJIHEHUS 3a/laHusl W KaKue DJIEMEHTBl COJEp)KaHUsS BOCTPEOOBAHBI ISl €r0 pelIeHHs,
MIO3BOJISIET OLIEHUTh BO3MOYKHBIE BAPUAHTBI BKIIOUEHUS B IUIAH YPOKa KaK OTJEIbHOTO 33aJaHUs, TaK
u Onoka B nenom. Paccmotpum ocobGennoctu rpynn 3aganuii KM, oneHuBaiommx pasiudHbe
KOMIIETEHIIMHM, KOTOpPbIE pACIIUPSIOT BO3MOKHOCTU Y4MTeNns (GU3MKH 10 (OPMHPOBAHUIO
COOTBETCTBYIOIIMX MPEAMETHBIX PE3YJIBTATOB.

KomnereHiuss  €CTeCTBEHHOHAy4YHOM  T'PaMOTHOCTH «[lonnmanne  0COOEHHOCTEH
€CTECTBEHHOHAYYHOTO HCCIICOBAaHUSI» (POpPMUPYETCsl Ha ypokax (PU3MKH B INPOLIECCE OCBOCHUS
IPEIMETHBIX Pe3yJIbTaTOB MO MPOBEACHHIO HAOMIOACHUN (DU3MYECKHX SBICHUM WM (PU3MUYECKUX
CBOMCTB TeJl, MPOBEACHUIO IPSIMBIX M KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETMYUH U MMPOBEIECHUIO
UCCJIEIOBAaHUM 3aBHUCHUMOCTEH (DU3MUECKHX BEJIWYUH C HMCMOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUH, a
TaK)K€ B IIPOLIECCE OBJIAJEHUS TEOPETUYECKMMH 3HAHHUAMHU O METOAAX HAy4yHOIO IIO3HAaHUS B
dusuke.

B KM na matepuane (Hu3uKH NMPEACTaBICHBI 3a/IaHMs, MPOBEPSIONINE MPAKTUUECKH BECh
CIIEKTP MO3HaBaTEIbHBIX NEUCTBUU KOMIIETEHIINHU «[Tornmanune 0COOEHHOCTEH
€CTeCTBEHHOHAYYHOTO HcciefoBaHus». llpu 3ToMm crieayer oOpaTuTh BHHUMAaHHE HAa TE THUIIBI
3a/1aHM, KOTOPBIEC MPAKTUUECKH HE BCTPEUAIOTCS B TPAAUIIMOHHBIX JTUAAKTUYECKUX MaTepuaiax.

Hampumep, 3agaHuss Ha npoBepky ymeHus «Pa3znuyaTe BONPOCHI, KOTOPBIE BO3MOYKHO
UCCIIEIOBaTh METOJAMU €CTECTBEHHBIX HAayK» MPEJCTaBIsIOT CO0OM omucaHue CUTyallud W
nepevyeHb MNpobJeM, YacTb W3 KOTOPBIX peIIaeTcss MeTonamMu (GU3uKU (yTeM MpOBEACHHUs
COOTBETCTBYIOIIIETO HMCCIICOBAHM), @ 4YacThb OTHOCHUTCS K OOJIACTH TYMaHUTApHBIX HAyK WX

peraaMeHTHpyeTCsl KAKUMU-IHO0O0 MPaBOBBIMU JOKYMEHTaMH.
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3anaHusi, MPOBEPAIOIINE YMEHUE MPEATIOKUTh CIIOCO0 yBEIMYEHHS] TOUHOCTH IMOJIy4aeMbIX B
WCCIICIOBAaHUH JIAaHHBIX, MPEACTABISIOT COOOM OMUCaHWE J>KU3HEHHOW CHUTyallud, B KOTOPOU
HEOO0X0/IMMO TIPOBECTU H3MEPEHHE KaKOW-IMOO (PU3MUECKOW BEIMYMHBI WIM TpenIaraeTcs Xo.
UCCIIEIOBaHMs ¢ U3MepeHneM BenuuyuH. [Ipumep cutyanuu: mpu yxojae 3a MIIAJCHIIAMH OYEHb
BaXXHO CJICJUTH 32 UX POCTOM M M3MEHEHUEM MAcChl Teja, a JIJIsl ATOro PEryispHO, HE MEHee pa3a B
HEJeNo, B3BEUIMBaTh. B ceMbe MOKa He MPHOOpenH ClelualbHbIe Bechl JJIs MJIaJICHIIEB, €CTh
TOJILKO OOBIYHBIE HAIOJBbHBIC BeChl. A peOEHOK OYEHb aKTUBEH, U K TOMY )K€ HE NOMEIIAeTCs Ha
Becax. Kak m3aMepuTh Maccy MiaJieHIla, UMesl TOJbKO HaroyibHble Bechl? Kak MOXXHO yBEIMYUTH
TOYHOCTh B3BEIIMBaHUA?  YyallUMci HEOOXOAUMO NPEIJIOKUTh alIbTEPHATUBHBIA CIOCOO
u3MepeHus: (MOKHO B3sTh peOEHKa Ha PYKM M CHadaja B3BECUTHCS BMECTE C HUM, a 3aTeM 0e3
pebenka, pa3HHIIa MOKa3aHUIl BeCOB M OyaeT Maccoll pebeHka). B kauecTBe yBeIMueHHUs] TOUHOCTH
HY)XHO BBIOpAaTh OJMH W3 CTAHJAPTHBIX CIOCOOOB: B3ATh HM3MEPHUTENIBHBIA MPUOOP C OOJBIICH
TOYHOCTHbIO, YMEHBIIUTH CIy4yailHble OLIMOKHM W3MEpEHUs, YBEIUYUTh TOYHOCTH MyTEM
MHOTOKPAaTHBIX U3MEPEHUI U HAXOXKICHUS CPEAHEr0 3HAUCHUSI.

bnoku 3amanuit KUM no3Bossior GpopMupoBaTh TEOpETHUECKUE TPEACTABICHUS O METO/aX
€CTeCTBEHHOHAyUYHBIX uccienoBanuii. Kak mnpaBuiio, Takue OlOKM 0a3upyroTcs Ha OMHCAHUU
KaKuX-1100 MCCleA0BaHUM, Pe3yabTaThl KOTOPHIX 3HAYUMBI JIsl CUTYallUi )KU3HEHHOTO XapakTepa.
B xadecTBe mpuMepa MOXHO MPHUBECTH OJIOK 3ananuii «Peakiust Bomutess» (cM. mpumep 5.1).
Ilpumep 5.1.

Peaxyus sooumens
Koeoa peuv uoém 06 sKcmpeHHOM MOPMOdCEHUU, CAMYIO 2NABHYIO pOb U2paem peaxyusl
gooumens: ycneem au OH soepems 3amemumso ONAcHyro cumyayuro
u Hadicamv Ha nedaib mopmosa. QObIYHO HA IMO YX00am 00U CEeKYHObL, HO HA OOILULON CKOPOCTU
OHU uMelom 3HaueHue. B mabnuye npusedenvl pesynrbmamvl uUccie008aHUsA, KOMOpoe NOKA3alo,
CKOIbKO npoe3dcaem asmomoOunb 3a NPOMeNCYmoK 8peMeHU Mexcoy CUSHANOM 00 OnacHocmu u

Haxcamuem 6ooumenem Ha neodajlb mopmosa.

Ckopocmb asmomoous, kKm/y 32 48 64 80 96 112

Ilymo 0o nauana mopmodiceHus, m 6 9 12 15 18 21

3amaHuss B TakUX OJIOKaX HaMpaBieHbl Ha TMPOBEPKY MOHUMAHHS Ppa3IUYHBIX 3TaIrloB
IIPOBEJICHUS OMBITOB: (POPMYIMPOBKA THIOTE3bI, IJIAHUPOBAHUE OIBITA C YYETOM H3MEpPEHUs
W3MEHSEMBIX BEIMYMH H OOECHEYeHHs HEM3MEHHOCTH OCTAIbHBIX MapaMeTpoB, BBIOOP
000py/IOBaHUsI U HW3MEPUTEIHHBIX MPUOOPOB, OICHKA PE3YNbTaTOB H3MEPECHHI, WHTEPIPETALIUS
pe3yNbTaToOB OIBITAa, NPEJCTABIEHHOTO B BHAE TaOMUIBl Win TpadukoB, G(OPMYIUPOBKA
000CHOBAaHHBIX BBIBOJIOB Ha OCHOBE MOJIYY€HHBIX PE3yJIbTaTOB.
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Hampumep, B Ooke «Peakius BomguTens» mepBoe 3amaHue (mpumep S5.2) OIeHWBaeT Kak
IUIaHUpOBaHue ombITa (yTBepxkaeHus 1 W 2), Tak HM TMpOBEpseT yMEHHE MPaBHIBHO
WHTEPIIPETHPOBATH PE3YNbTaThl (YTBEpKICHNUS 3-5).

Ipumep 5.2
Buvibepume 6ce sepuble ymaepaicoenus 0 0aHHOM UCCIe008AHUU.
1) Hccnedosanue npoeoounocy 011 00HO20 U MO20 dHce 600umensi 8 OOHOU MAWUHe U Npu
OpY2uUx pagHbIX YCIOBUAX KPOME CKOPOCTU OBUNCEHUS ABMOMOOUTIA.
2) [lns mozo umobbl oyeHums 8pems peakyuu 600umens, Heooxo0UMo NOLYYEHHbIL NYyMb 00
HA4ana mopMONCeHUs pazoenums Ha CKOPOCMb 0BUINCEHUS A8IMOMOOUIL.
3) Ilpomescymox pemeHu MexHcoy CUSHAIOM 00 ONACHOCMU U HAdNCAMUEM GOOUMmMeNeM Ha
neoanb Mopmo3a YMEeHbUAemcs ¢ Y8eauyeHuemM CKOpoCmu agmomoous.
4) Ilpu yeenuuenuu ckopocmu OBUNCEHUS ABMOMOOUN 8080€ NYMb 00 HAYALA MOPMONCEHUS
yeenuuusaemcs 6 2 pasa.
5) Ecau ucnonvzosamv 8 uUCCIe008anuu Opyeou agmomooOunv, mo nymes 00 HAYaid
MOPMOICEHUSL YBENUUUMCA.

Haunbonee crmokHbIMM B TakuX OJIOKax OKa3bIBAIOTCSA 3aJaHUsl Ha aHaIW3 (HU3UIECKOMN
MOJI€JH, KOTOpPBhIE OTHOCSTCS K HMHTEPHpPETaluu Pe3yJlbTaToB U TpeOyroT BbIBOAA (GOpMYIN HIH
MPOBEJICHUS] MATEMAaTUYECKUX PACUETOB.

Ipumep 5.3
s obvacHenus 3a8UcCUMOCMU MOPMO3HO20 NYMU OM CKOPOCMU aB8MOMOOUNL NPeonodtceHa

czze()yiou;aﬂ Mooerb. Hpu MOPMOIHCERUU KUHEMUUECKAA DHEP2UL asmomMoOUIs NOJIHOCMbIO UOEM HA

2
abomy cunvl mpenus ckoavoceHus: M —m Cnedosamenvno, mMoOpPMO3HOU NYyMb
, M 9

TOPM.

nponopyuoHalerH Keadpamy CKopocmu asmomoouis. Coom@emcm@yem Ju sma meopemuuyeckas
MoOelb pesyibmamam UCCRe008aHUsL 3A6UCUMOCTNU MOPMO3HO2O nymu asmomoouns om CKopocmu
€20 OBUIICEHUS nepe() Ha4ajilom mopMODfCQHu}l? Omeem noscuume.

VYyammmMces HEoOXoaumo JHO0 MPOBECTH NPeoOpa3oBaHUsl W IMOHATb, YTO BBIIOJIHIIOTCS

2
COOTHOIIIEHHUS (2) ~ Sz ropw. JUTSL pa3lIMYHBIX CKOPOCTEH, MPUBEICHHBIX B Ta0OIHIIe, THOO MMOKA3aTh,
V1

St ropw.

YTO TIPU YBEIWYEHUU CKOPOCTH B 2 pasa (¢ 32 mo 64 xm/4 unu ¢ 48 10 96 KmM/4) TOpPMO3HOU MyTh
BO3pacTaeT nmpuMepHo B 4 pa3za. JIro0oil u3 3TUX MmyTel O0Ka3bIBAET, YTO C YYETOM MOTPELIHOCTEH
M3MEpPEHUS JaHHBIE UCCIIEI0BAaHUS COOTBETCTBYIOT MPEAIOKEHHON 3aBUCUMOCTH: TOPMO3HOU MYTh
IIPONOPLUUOHANIEH KBaJPATy CKOPOCTH.

Oco0oro BHUMaHHUS 3aCHYyXHBAlOT OJIOKM 3aJaHui, TOCTPOEHHbIE Ha KOHTEKCTE

UCTIOJIb30BaHUSI U3MEPUTENILHBIX PUOOPOB B OBITY, KOTOPHIE B OCHOBHOM OTHOCSATCS K LIU(POBBIM,
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XOTsl Ha YpoKax (DM3MKH MBI IO CUX Y4UM paboTaTh JIUIIb CO IIKaJIbHBIME Mpubopamu. OcBoeHHE
paBwI PabOTHI C TUPPOBBIMH U3MEPUTEIHHBIMU MPUOOPAMU, OKPYKAIOLTUMHU HAC B TIOBCETHEBHON
KHU3HH, CO3/aeT XOpOIlylo 0a3y Ui MCIOJIb30BAaHUS YUYalIUMUCS (PU3HMUECKUX 3HAHUHA B
MOBCEHEBHON JKU3HU IS obecrieueHusi 0€30MaCHOCTH MpU OOpalieHuHu ¢ Tpudopamu
U TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3IIOPOBBSI W COONIOJICHHS HOPM 3KOJOTHYECKOTO
NOBEJICHUS B OKpykKaromiei cpene. Hwke mnpuBeneH mnpumep 3aaHds C HCIOJIb30BaHHEM
IU(PPOBOTO TEPMOTHUTPOMETPA.

Ilpumep 5.4

B 3ane myses pacnonacaemcs mepmocucpomemp — npubop 0is
usMepeHuss memnepamypvl U OMHOCUMENbHOU  BLANCHOCIU

8030yxa (cm. pomoepadghuro).

| Hygrometer testo 608-H1

wee W] A
B mabnuyax npusedensvt mexnuueckue OanHvle npubopa.

Hszmepenue memnepamypul Hsmepenue omHocumenvbHol 81aicHOCmMu
Jluanaszon uzmeperuii -10...+50 °C Jluanaszon uzmeperuii 0...95%
Abconomuasn Abconomuasn

+0,5 °C +2%
nOCPeutHoCmy nOCpeutHoCmy
Paspewenue 0,1 °C Paspewenue 0,1%

Ha ¢omocpagpuu nokazanus npubopa 011 omHOCUMENLHOU GLANCHOCMU B030YXA COCMABIAIOM
42,3%. Kaxoevl npu smom MuHUMAanbHoe u MaKkCUMAaibHOe 3HAYeHUs OMHOCUMENbHOU BLANCHOCU
8030yXa 6 NOMeweHUU ¢ YYémom adCoNOMHOU NO2PeUHOCIU UsmMeperus npubopa?

s onpenenenus noka3aHuii mpudopa ¢ yueToM MOrPeNIHOCTH yJallluMcss He0OX0IMMO HAYUUThCS
MOJIP30BaThCSA OMUCAHUEM XapaKTepHCTHK mpubopa. s tepmorurpomerpa Ha doTtorpaduu mpu
MaJIOi LIeHEe JIeNIEHUs T0CTaTOYHO 00JIbIIas a0COIIOTHAS MOTPEIIHOCTh. Ml HYKHO yMETh OLIEHHBATh
JUarna30oH, B KOTOPBIM TOMagaeT u3MepseMas BEeNUYMHA. B JaHHOM ciydae, MHHHMAIbHOE
sHadyeHue — 40,3%, a makcumansHOe — 44,3%.

Crnenyromiee ymeHue, Ha (OPMHUPOBAHHE KOTOPOro HEOOXOAMMO OOpaTUTh BHUMAaHUE, —
CpaBHEHHE M3MEPEHHBIX BEJIUYMH C Y4E€TOM abCOJIIOTHOW MOTrpemHocTH u3MepeHuil. [Tockonbky
3amanus OaHKa 0a3upYIOTCS HA JKU3HEHHBIX CUTYAlUSX, TO OHU OKA3bIBAIOTCS CIOXHEE OOBIYHOM
CUTyalluu CpaBHEHMS ABYX M3MEPEHHBIX BEIMUYMH B JlabopaTopHOi pabote. B kauecTBe mpumepa
IpUBEIEM 3aJJaHUE HA OMpeiesieHHe )KUPHOCTH MOJIOKA MPY MOMOIIIH JJAKTOMETpa.

Ilpumep 5.5

B mabnuye npusedenvi 0anmvie no HUpHOCMU MOJIOKA, KOMOPOe 0atom KOpOo8bl PA3HLIX NOPOO.
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Ha3Banme nopoast  CpeaHuii ypoBeHb
JKUpHOCTH, Yo

Avipimpckas 3,3-3,6
TommtuaCcKas 3,5-3,8
Jxepceiickas 45-6,0
Kpacnas narckas 3,5-4,5
Kpacnas cremnas 3,2-3,8
XonMoropckas 3,6-3,9
Yépuo-nécrpas 3,6-3,9
Apocnasckas 4,0-6,0
becryxeBckas 3,5-4,0
Koctpomckas 3,3-4,2
CuMMeHTanbCKas 3,8-5,5
CrpruéBckas 3,2-3,4
IBurkas 3,7-3,9

Kupnocmov monoka onpeoenaiom ¢ noMowjbio Yu@dposeo2o 1aKkmomempa, Komopbulil HACMpoeH Ha
usmepenue JicupHocmu 6 npoyeumax. AOCONOMHAL NOSPEUHOCMb  USMEPEHUSl  HCUPHOCHU
nakmomempom cocmagniem =0,08%. Mooicno nu ¢ nomowpio O0aHHO20 NPUOOPA OOHOZHAUHO
OMAUYUMb MOTOKO KOpOo8 XO0IMO20pCKOU Nopoobl om Moa0Ka Kopos Apocnagckou nopoowt?
Omeem nosacunume.

3nech KpoMme auamna3zoHa C y4eTOM IMOTPEIIHOCTH HEOOXOAMMO Y4YecThb M pa3z0dpoc 3HAUYECHMI
IUIOTHOCTH JUISI MOJIOKa OT OJHOM mopoabl. B ycnoBusix 3agaHusi MakCUMalbHOE BO3MOXKHOE
3HAUEHHUE KUPHOCTH MOJIOKA JJII KOPOB XOJIMOTOpPCKOM moponbl cocraBuser 3,9 £ 0,08 (%), a
MUHUMAaJbHOE 3HaYEHHUE )KUPHOCTHU MOJIOKA JIJIsl KOPOB SIPOCIABCKON MOPOABI, COOTBETCTBEHHO, 4,0
+ 0,08 (%). HnTepBanbl nepekpbIBalOTCS, CIEJOBATENbHO, PAa3IMYUTh 3TU 00pa3lbl MPU MOMOIIH
TaKoro nprudopa HEBO3MOXKHO.

Komnerenmus «HayuHoe oObsicHeHUE SBIEHUI» (opMupyeTcs B TNpolecce OCBOCHHS
MPEIMETHBIX PE3yJIbTaTOB, CBSI3aHHBIX C YMEHUSIMM OIUCHIBAaTh HM3yYEHHBbIE CBOMCTBA TEl H
busnyeckue SBICHUS, HCHOIb3Ys (HU3NYECKUE BEIUYMHBI, XapaKTepU30BaTh CBOWCTBA Tell,
¢u3uueckue SBICHHUS M MPOIECCHl, UCHONb3ySd (U3UYECKHE 3aKOHBI U OOBACHATH (PU3UUECKUE
IIPOLIECCHI U CBOMCTBA TeEJl.

HaunbGonee »>¢¢dekTuBHO 0O0BsICHEHWE SBICHUH OCBAaMBACTCS B IIPOIECCE PEIICHHS
pa3HOOOpa3HBIX KAYeCTBEHHBIX 3ajJad, MOCKOJIbKY MpOLECC UX peuieHus TpeOyeT BHISBICHUS
NPUYHHHO-CJIECTBEHHBIX CBS3EH, IOCTPOCHUE CBA3HOTO PACCYKICHHS U3 HECKOIBKUX JOIMYECKUX
I1aroB C ONOPOH Ha W3YyUYEHHBIE CBOMCTBA SBJICHUN, (PU3NUECKHE 3aKOHBI MM 3aKOHOMEPHOCTH.

broxu KM, nanpaBieHHbIC Ha OIIEHKY KoMIteTeHITNN «HaydHoe 0ObsicCHEHNE SBICHHI», KaK
MpaBUJIO, COJEPXKAT 3aJaHus pPa3HbIX (OpM, HaAMpaBJICHHBICE HA OICHKY (Wiu (GopmMupoBaHHE)
pa3HBIX MO3HABATENbHBIX JeHCTBH. CaMble MPOCTHIE 3[1€Ch — 3aJJaHUs C BEHIOOPOM OJHOTO BEPHOTO
OTBETA, MPOBEPSIOIINE YMEHUE BBIOpAaTh OOBSICHEHUE, HaNOOJIee MOJHO OTPaKaIoIIee OMHCAHHBIC

IMPONECCHhI. 3aHaHI/I$IMI/I (¢ BBI60pOM OIHOTO WM HECKOJIBKMX BCPHBIX OTBETOB OLCHHUBAIOTCA H
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YMEHUS BBIOMPATh BO3MOKHBIN MPOTHO3 MPOIECCa MIIM MOEIh, JISKAIIYI0 B OCHOBE OOBSICHEHHSI.
Bonee cioXHBIMH OKA3BIBAIOTCS 3aJaHUS C Pa3BEPHYTHIM OTBETOM, KOTOPBIE TPEOYIOT MPUMEHHUTH
€CTECTBCHHOHAYUYHBIC 3HAHUS JJI1 aHalu3a CUTYalluu/TPpoOJIeMbl, CO3/1aTh OOBSCHEHHUE, yKa3aB
HECKOJIBKO TIPUYUHHO-CIICACTBEHHBIX CBSI3€H WIIM CeNIaTh IPOTHO3 HA OCHOBAHUU MPEIOKEHHOTO
00BSICHEHUSI TIpoIIecca.

3amanue Ha OOBSICHEHUE SBJICHHUN B OJHOM OJIOKE MCHOIB3YIOT BCEBO3MOXKHBIE MPAKTHUKO-
OpPUEHTUPOBAHHBIC CUTYAIMH, JUISI OOCYXKICHUS KOTOPBIX MPHUBICKACTCS OJUH M TOT XKE CIIEKTP
JJIEMEHTOB COJIep)KaHWs. B kadecTBe mpumepa mpuBeneM 3amaHusi u3 Onoka «[Ipomep3anue
rpyHTa». B TekcTe kK 3TOMY OJI0KY 00CYX)/1at0TCsi 0COOCHHOCTH CE30HHBIX U3MEHEHHUH TEMITEPaTyphI
TpyHTa C TIIyOMHOM, B TOM YHCIIC M B Pa3HBIX PErHOHAaX Hamied cTpaHbl. /{15 OTBETOB Ha BOIMPOCHI
HEOOXOUMO TMOHMMATh OCOOEHHOCTH TEIUIONepeaadyd MOCPEACTBOM TEIUIOMPOBOIHOCTH, B TOM
YHCIIe ¥ CPABHHUTEIBHYIO TEIUIONPOBOJIHOCTD PAa3JIMYHBIX MaTepUANIOB. B 3amaHusx oOcyxmaroTcs
pasHble cuTyanuu (cM. mpumepsr 5.6-5.8)
Ilpumep 5.6
3umoti memnepamypa 6 enyouHe cpyHma Gvluie, YemM HA NOBEPXHOCMU, A JeMOM — HUdce, YeM Ha
nogsepxnocmu nouevl. Kaxumu ocobennHocmsamu menjionepeoauu 6 cpyHme MONCHO OOBACHUMb
MaxKoe uzmMeHeHue memMnepamypul ¢ 21youHoll 6 meuexue 200a?
B osrom 3amaHum HEOOXOIMMO OIpPENeTUTh CIIOCO0 TEIUIoNepeadyn: BHYTPb TPYHTa TEILIO
nepenaéTcsi TMOCPEACTBOM TEIUIONMPOBOAHOCTH.  TeIIonmpoBOHOCTh TPYHTA HHU3Kasl, MOITOMY

porpes (WK OCTHIBAHUE) TPOUCXOJIUT OYEHBb MEIJICHHO.

Ilpumep 5.7
Ha pucynke usobpasicena 2nybuna npomep3anusi 2pyHma 6 HeKOmMopou MeCmHOCHI.
Nec f/\
‘5)\ 1‘};, & BUGE] ;]
5 ==
s _«;\\J Crer Ia’r Hopora j|
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/ —
Fywyc—~ L. = — Ipanuua
e “poﬁ‘fﬁ%“““

Obvsacuume, nouemy paziuyaemcsi 21yOUHa NPoOMep3anus 6 Jecy, Nnod 00po2ou U noo
@yHoamenmom ooma.

B sTOoM 3amanum HEOOXOAMMO CO3/1aTh COOCTBEHHOE OOBSICHEHHE, CPaBHUBAS TEIJIOMPOBOIHOCTD
BUJIOB TpyHTa. [ TyOMHA mpoMep3aHus TpyHTa B JIeCy MEHBIIE, 4YeM Mo Joporoi. B jecy mouBa
MOKpPBITA CJIOEM CHEra, KOTOPBIM SBISETCS XOPOIIUM TEIUIOM30JIATOPOM U YMEHbBIIAET TIIYyOHHY
npomep3anusi. [ pyHT 1moja Joporoi mpomMep3aet Ha OOJbINYI0 TIIyOHHY, MTOCKOJIBKY Ha JIOPOTe HET

CHera W I0J1 IOpOroi HACKIaHbl TPABUN M TIECOK, KOTOPBIE MTPOMEP3at0T OO0JIbIIIe, YeM TIMHHUCTHINA
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rpyHT. Ilog dyHmameHToM 10Ma TpPYHT HE MpPOMEp3aeT, TaK Kak IOCTOSIHHO IPUCYTCTBYET
TEIUIO0T/Ia4a OT HArpeThIX MOMENIEHUH JoMa B TPYHT yepe3 moi. Takum oOpa3om, TOIHOE
OOBSICHEHUE COACPIKHUT TPHU JIOTHUECKHUX IIara, KaXJbld M3 KOTOPHIX OMHPAETCS Ha CPaBHECHHE
TEIJIONPOBOTHOCTEM.

Ilpumep 5.8

Jluuunku matickozo scyka 3—4 200a ocueym u 3uMyiom 6 3emie, Hd
nepuoo 3UMHUX XOJI0008 3apbléasiChb HA 2NYOUHY, U NOOHUMAACH bllle C
Hacmynienuem 6ecHvl. byoym nu  paznuuamecsa ycnoeus 3UMOBKU

JUYUHOK Matickozo dcyka 6 Bonoecoockou obnacmu u Kpacnooapckom

Kpae?

3/1ech HY)KHO MOHSTh, YTO JIMYUHKU MANCKOTO KyKa JOJIKHBI 3apbIBAThCS B TPYHT HUXKE YPOBHS
poMep3aHusi, M CAeJaThb IPOrHO3 Ha OCHOBE CpPAaBHEHHUS TIIYOMHBI IpPOMEp3aHUs B pa3HbIX
peruoHax.

TakuMm oOpa3zom, 3aaHus OJIOKA 3aTParuBalOT COBEPIICHHO Pa3HbIC KU3HEHHBIE CUTYallUd U
MPOBEPSIOT pPa3HbIE yMEHHUS: MPUMEHEHHE 3HAHWM Ui OOBSCHEHUS, CO3/IaHUE COOCTBEHHOIO
00BSICHEHUS U CO3[IJaHUE MPOTHO3a HA OCHOBE OOBSICHEHUS.

CrnenyeT OTMETUTH U TOT (akKT, YTO oLleHKa kKomneTeHnH «HayuHoe oObsiCHEHHE SBICHUID
HEBO3MOXXKHa 0e3 OJIOKOB 3amaHuii, Oa3WpylOIIMXCSd HA TIOHMMAaHWUU TPUHIUIOB JCUCTBUS
Pa3JIMYHBIX TEXHUYECKUX YCTPONCTB, OKPYKAIOIIMX HAC B TOBCEAHEBHOM XU3HU. IMEHHO MO3TOMY
B KM cpenu rpynn 3agaHuii Ha Marepuane (PU3UKU 3HAYMMYIO JIOJIO 3aHUMAIOT T€, KOTOPHIE
0a3upyloTCs Ha OINUCAHUAX PA3TUYHBIX TEXHUYECKUX YCTPOMCTB. 31eCh KpOMe IOHMMAaHUSA
(U3MUECKUX MPOIIECCOB, JIEKALIMX B OCHOBE PA0OTHI Pa3IHYHBIX YCTPOHCTB HEOOXOAMMO eIie U
pazobpaThCsi B PA3IUYHBIX CXEMaX M CXEMAaTUYHBIX PHCYHKax MpHOOPOB, YCTPOKMCTB WIH
TEXHOJOTHYECKHUX MPOIIECCOB.

B sTux G1okax BcTpeyaroTcs ABa THUIA 3a/laHUN: HA TIPOBEPKY MOHUMAHUS CXEMbI YCTPOIHCTBA
U €ro OTJAENbHBIX YacTel M Ha CHUTYALUIO «IIOJIOMKH» WJIM YCOBEPIICHCTBOBAHMS YCTPOWCTBA.
Bropoil Tun 3amanuii mMo3BOJIIET HA BHICOKOM YPOBHE CIOKHOCTH OLICHUTh YPOBEHb MOHHMAaHUS
YYAIIUMHKCS HE TOJBKO OOIIEro MPHUHIMIA JCUCTBUS YCTPOWCTBAa, HO M OCOOEHHOCTEH €ro
OTJIENIbHBIX YacCTeH, a TakkKe 0COOCHHOCTEW 0€30macHOTO MCIOJIb30BAaHUS yCTpOiicTBa. B kauecTBe
npuMepa MOXHO mpuBecTH 010k «CKopoBapka», B KOTOPOM B TIEPBOM 3aJaHWH YETHIpe
YTBEPKACHHS MOCBSIICHBI OCOOEHHOCTSIM YCTPOMCTBA CKOpPOBApKH (YBEIUYCHHE TEMIIEPATypHI
KUIIEHUS BOJBI 3@ CUET IOBBIIICHUS JaBJICHUS, YMEHBIICHUS BPEMEHU IMPUTOTOBIIEHUS ONIOA,
BOJSIHOM Tap, KaK MpPUYMHA TMOBBIIICHUS JAaBJICHUS BHYTPU CKOPOBapKH), a BO BTOPOM 3aJaHHUU

MMPOCAT CIIPOrHO3UPOBATH MOCIICACTBUS ITOJIOMKHU NPCAOXPAHUTCIILHOTO KJIallaHa.
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OBiazieHue KOMIIETEHIIMEW €CTECTBEHHOHAYYHOM IpaMOTHOCTH «l/HTeprperamnus AaHHBIX U
WCIIOJIb30BAaHNE HAYYHBIX JOKA3aTeNbCTB JJsi TOJYYCHHUS BBIBOJOB)» HANPSIMYIO CBS3aHO C
OCBOGHHEM TPEIMETHBIX pPE3yJbTAaTOB IMOUCKAa HMHPOpMAIUU (PUIUIECKOTO COJEpIKAHUSA,
oTpefieNieHUs] CTENeHU JOCTOBEPHOCTH MOITYYeHHON MH(POpMAIMU Ha OCHOBE MMEIOLIUXCS 3HAHUM
U JOTMOJIHUTENbHBIX UCTOYHUKOB, MCIOJIb30BaHUS HAYYHO-TIONYJSPHON JIUTEpaTyphl (PU3NUECKOTO
COJIEp’KaHUs, CIPABOYHBIX MATEPUANOB, MpeoOpa3oBaHus HH(OpPMANMKM W3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO.

bioku 3amanunit KM, npoBepsitonine TaHHYH0 KOMIETEHIHIO, COACP/KAT PA3JIMUYHBIE CXEMBbI,
rpaduxu, nuarpammel. [lockonbky 3Tu rpaduyeckue 0OBEKTHl OTPAXKAIOT pealibHbIe KU3HEHHBIE
CUTyallMu (4alle BCEero CUTYallud PEajbHBIX HAYYHBIX HCCIIECIOBaHMII), TO WX BHJ CYHIECTBEHHO
OTIIMYAETCS OT TeX IpadHUKOB U CXEM, KOTOpPHIE HCIOJB3YIOTCS B YYEOHUKAX W 3aJlaYHUKAX I10
¢uzuke. [loaTOMY AOCTATOYHO CIOKHBIM JJIsl y4YalIMXCsS OKa3bIBAETCS YK€ ATal HaXOXKICHUS
JAaHHBIX B MCTOYHUKAX MH(POPMAIIMH, TIPEICTABICHHON B pa3auvHou dopme (Tadmauilsl, rpadukw,
CXEeMBbI, JMarpaMMbl, KapTbl). B KkauecTBe mnpumepa mnpuBereM Tpaduk 3agaHus Hu3 OJOKa
«ConHeuHast aKTUBHOCTBY.

Ipumep 5.9

Umanvancxuii muxpoouonoe Il. @apaone 60 eémopoti nonosune XX 8. nposooun HAOIOOeHUs
bakxmepuanvHuix Koaonull. Obwee uucno e2o nabaodeHuil npegvicunro 4 munnuona. Ha pucymnke
npeocmasienvl  2papuky,  ompaxcarowue — pesyibmamsl  MHO2OAEMHUX — HAOM0OeHul  3a
YUCTIEHHOCMbIO AHOMANbHBIX OAKMEPUANbHBIX KOJNOHUU U epagux 0 uucia Boavgha 3a nepuoo

Habr00eHul.

aHOMalnbHble

dHOManbHbl2 KONOHWUW
B KyNbTYpax BO3AYWHOIA

KONOHWK
30N0TKUCTOrO

aspodnopbl cTadUNOKOKKa
npoLeHT i W yucno
aHOManbHbIX 19 160 Bonbda
KONOHMIA 14 140
12 120
10 100

B o
[+2]
(=T =T =]

LS
bk
o

N JNLN L L WL LN N LY S AN AL B |
70 72 74 76 78 80 B2 84 86 88% Tons!
n3MeHeHne
yncna Bonbda

3nech nmpejuiaraercs rpaduk, B KOTOPOM COBMEIEHBI JIBE€ 3aBUCUMOCTH C PA3HBIMH HIKaJAMH: IS
NPOIIEHTAa aHOMAJIbHBIX KOJOHUHM M 11 uucia Bonbga. Takoe coBmenieHue BIOJIHE ONpPaBAaHO C

TOUKHM 3peHHs Lenel mpeacTaBieHus MHopMmanuu (CpaBHEHHE H3MEHEHHE 4YHClia KOJOHHUH C
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U3MEHEHHEM COJIHEYHOH aKTUBHOCTH), HO B Y4EOHBIX CUTYaIUsIX C TAKUMH TpapuKaMH Ha ypoKax
He pabortator. [losromy wnenecooOpazHo mnpoaHanusupoBaTh Onoku KMM Ha uHTEpHnpeTanuio
pe3yabTaTOB U BEIOpPATh aHAJIOTHYHBIEC TIPUMEPHI [T 00CYXKIEHUS Ha ypOKaXx.

B mnpomecce ¢opMHpOBaHUS KOMIIETCHIIMM TI0 HWHTEPIPETANUU JAHHBIX HEOO0XOJIUMO
o0paTuTh BHHMAaHUE Ha 3aJaHWs, MPOBEPSIONIME YMEHHE pPAClO3HABAaTh MPEIIOIOKCHHUS
(momymieHus1),  apryMeHThl M ONUCAaHHWs B HAYYHO-TIOMYJSIPHBIX TeKcTax. Takue 3amaHus
NPEJCTABISIOT COOO MepeyeHb U3 4-5 OTPBHIBKOB M3 PA3JIMYHBIX UCTOYHHKOB MH(OPMAIIUH, Cpean
KOTOPBIX HEOOXOAUMO HANTH T, KOTOPBIC TIOATBEPIKIAOT YKAa3aHHOE B TEKCTE 3aJaHHS MTOJIOKEHHE
(rumoresy).

Ilpumep 5.10
B nacmosawee epemsa muocue yuéHvie cX00AMCA 60 MHEHUU, 4MO ommeyaemcs 2100aibHoe
nomenjeHue, m.e. NPOUCXOOUN NPOYeCc NOCMENEHHO20 POCMaA CpeoHell 2000601 MmeMnepamypvl

ammocghepvl 3emnu u Mupogozo oxkeana. Huswce npusedensvi ompul8Ku 13 HEKOMOpwIX cmamel.

Hcemounuku Ompuiexu
uHpopmayuu
1 Ha pucynke npueedenvi kpusvle uzmenenus konyenmpayuu CO, 6 ammocghepe

u memnepamypwi 3a nocieonue 160 000 nem. Imu oanuvie nOLYUEHbL AHATUZOM
cocmasa 6030YUIHbIX NY3bIPLKOE 8 Moue 1eOHUK08 AHmapKkmuoul.

CrEaoneHne or TeRyed
cpeaueii Temneparypsl, “C

-5 ]

1 | 1
160 120 50 40 0

Toica4m JET A0 HAWETD BPEMEHH

. . 'pOBE 990 5
Kouuenrpauns CO2% Yposens 1990-ro rona

0,030 T
0,026 4+

0,022 +

0,018 Il 1 |
1 T T
160 120 80 40 0
Tolcam NeT 10 HAEro BpeMens

I'pauku  ceuoemenvcmeyrom, umo cpeoHsas memnepamypa Ha 3emie

OOHO3HAYHO CEA3AHA C KOHueHmpauueﬁ YeaneKucnoco casa 6 eé amxwocqbepe.

2 Hpuqunamu 2100a1bHO20 NOMenieHUs. mozcym CIYIHCUnb ecmecniéeHHble YUKIIbl
U3BMEHEHUA CZWZMOCQbepbl, COJIHEe4YHAasl aKmueHOoCnlb, USMEHEHUe 0p6I/lWZbl 3€MJZU,

NAapHUKoesle ca3vl U MHOIHCECNBO Opyeux NPpUYUH.
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3 I'nobanvHoe nomennenue A611emcsk OOHUM U3 HAUDOLee 3HAYUMBIX NOCIe0CMEUL
AHMPONO2eHHo20 3azpsasneHus ouocgepwl. 3a nocieonue 200 nem 6 pezyromame
AHMPONO2EHHOU O0esIMENbHOCIU COOEePAICAHUE OKCUOA Yenepooa 8 ammocgepe
sospocio Ha 25%. Cesazano >3mo, ¢ O0OHOU CMOPOHBI, C UHMEHCUBHBIM
cofcueanHuemM UCKOnaemoz2o Monauea: 2asa, Hegpmu, ciaumyes, yeis u Op., a ¢
Opyeoll — C edxHceco0HbIM YMeHbUuleHUeM nioujaoell 1ecos, Komopbwle A61AI0Mmcs
OCHOBHBIMU NO2NOMUMENAMU  VeneKkuciozo 2asza. Illpu wueimewHux memnax
ucnonvsoeanus yensi u Hegpmu 6 Onuxcavwue 50 nem npoeHosupyemcs
nosvluleHUe CPeOHe200080lU memnepamypsl Ha niaveme 8 npedenax om 1,5 °C

(61u3 sxeamopa) 0o 5 °C (8 ebicokux wupomax)

4 HUccnedosanus nokazviearom, umo 6 ayuucmom meniooomerne «Kocmoc—3emnsny
60% ecex 6u006 usnyyeHus — om YIbmpapuonemoso2o 00 UHPPAKPACHO20 —
onpeodensitom napvl 600vl, a CO; — monvko 4%! Ha camom Oerne,
Oeticmeumenvuo, npoonema COy cywecmeyem, HO M0 He KIUMAM — MO

IKOJ102UA

B kakux ucmouHukax ungopmayuu agmopuvl CKIOHHbI CHUMAMb, YMO KIUMAM mMenieem 21deHbiM
006pa30M U3-3a NOBbIULEHUS 8 AMMOCHepe COOePAHCAHUA YNeKUCL020 2a3a?

Kak mpaBuio, Bce HCTOYHUKH WH(GOPMAITUU MTOCBSIICHBI OJHON U TOH ke TeMe, BKIIOYA0T OJHU U
T€ K€ TePMHUHBL. B KaXJOM M3 HMX HEOOXOAWMO BHIYJICHHUTH TNIABHYIO MBICIIbP U COOTHECTH €€ C
MPEIJI0KEHHON TUITOTE30M.

B KHMM 1o oleHKe eCTECTBEHHOHAy4YHOM TPAaMOTHOCTH BCTPEUYAIOTCA THUIBI 3aJaHUM,
KOTOpBbIE OTCYTCTBYIOT B TpPAJULUHMOHHOW METOAMYECKOW Jmreparype. MXx wucnonap3oBaHue
CYIIECTBEHHO PACHIUPUT METOAMYECKHUE BO3MOKHOCTH YUUTEIS, TIO3BOJIUT (DOPMHPOBATH CITOCOOBI
NEeCTBUI, KOTOPBIM JI0 CUX MOP B Kypce (pU3UKU HE YAeNsIoCch BHUMAaHUS.

B mepByio ouepenr OTMETUM 3a/laHusi, B KOTOPBIX HEOOXOJUMO MPHUBECTH TPUMEPHI
BO3MOXXHOTO TNPUMEHEHHsI €CTECTBEHHOHAYYHOTO 3HaHUs Ui oOmiectBa. Kak mpaBuio, Takue
3aJaHUsl CTPOSITCS HA COOOIIEHUSX CPEICTB MaccoBOM HMHMOpMAlMu 00 OTKPBITUSX WIH
n300peTeHnsIX. YuanuMmcss HeoOXOIUMO TMOHSTh CYTh OTKPBITHS, BBIYWICHUTh €r0 OCHOBHBIE
CBOICTBA U MPEIJI0KUTH BO3MOXHBIE TTYTH UCIIOJIB30BaHMS C OMOPOM Ha 3TH cBoiicTBa. [Ipumepamu
Takux OnokoB sBisitOTCS «lLmam-ueBunumka», «HoBblit Ouomnactuk» u 1.1. Hampumep, B Oioke
«[Inan-HeBUIUMKAy y4alIuMCcs HEOOXOIMMO BBIWICHUTH U3 TEKCTa OCHOBHOE CBOMCTBO MaTepHalia
Ha 0Oa3e rpadeHa — co3JgaHHe MHpaxa, KOTOpPOE MPHUBOIUT K CO3/IaHUI0 HEBUIUMOCTH, a 3aTeM
NPEUIOKUTh HANpaBlI€HUS HUCIOJB30BaHUS (HampuUMep: MAaCKHpPOBKA YEJIOBEKa, KOTOPBIN
HAOMIOIaeT 3a KMBOTHBIMH, MAaCKHUPOBKA Pa3BEIYMKOB B BOCHHOM Jelie W T.1I.). Takue 3alaHus

MOKHO UCIIOJIb30BATh HA YPOKAaX OTACIIBHO U B paMKaX YCTHOI'O O6cy)KI[eHI/I}I.
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Cnenyromass rpymnma — 3aJaHds C HEJOCTAIOIIMMHU JaHHBIMH, HUMEIONIMMH HACKOJBKO
croco6oB pemienus. [IpuMep Takoro 3aiaHus IPUBEICH HIDKE.
Ilpumep 5.11
IIpu evibope snexmpuiecko20 KoOH8eKmMopa O OMONNEHUS MOIHCHO NOIb308AMbCA NPAGUILOM: OJIA
BT nomewjerusi HeobxoouMa MOWHOCMb KOHeekmopa npumepro 35—45 Bm. Huoice npusedenvl
XapaxkmepucmuKuy 4emvlpéx 21eKmpuiecKux KOH8eKmopoe.

Mooenw 1 Mooenw 2

Jluanazon pezcynruposxu 6—36 °C.

Tepmocmam: 21eKmMpPOHHBLIL. Tounocms mepmocmama +0,5 °C.
Mownocms oboepesa: 500 Bm. Mownocme oboepesa 2000 Bm
Ynpasnenue: mexanuueckoe. Asmomamuueckas 3auwuma om nepezpesa.

3awumnovle  ynkyuu:  sawuma  om  Moposa, | Homunanvnoe nanpscenue 230 B, +15% —10%.

OmKIIOYEeHUe npu nepezspese. Buvicoma 389 wmm.

Mooenv 3 Mooenv 4

iif

Mownocms obozpesa 1000 Bm. Konuuecmeso pescumos pabomur: 1.

Tepmocmam. Mowmnocme oboepesa 1500 Bm.

Konuuecmeo pescumos pabomot: 2.
Omxouenue npu nepezpese, 3auyuma om 61acu.

Omxaiouenue npu nepezpeae. .
P peep Monmaoic: HacmenHblil.

Mownmaoic: nacmennbiil. . .
Tun nacpesamenbHo20 d1eMEHMA: MOHOTUMHBLIL.

Tabapumor (LLI<B*T): 56%40,40%9,10 cm.

Kaxyro modenv mooicro evibpams 015 omonieHus KomHamol niowaovio 1 7 M*? Omeem nosicrume
pacuémamu.

[Ipu onleHMBaHWU TaKUX 3a/laHUN Ba)XCH HE IMOJYYCHHBIH OTBET (MIOCKOIBKY B 3aBUCUMOCTHU
OT BBIOPAHHBIX HCXOJHBIX JAHHBIX OH MOXET MEHSTHCS), a caM XOJ paccyxaeHuil. Hampumep, B
PacCMOTPEHHOM BBILIE INPUMEPE, €CIU MNPHUHATb, YTO B KOMHAT€ NOTOJKHA 2,5 M BBICOTOM M
paccunTaTh MaKCHUMalbHYI0 MOIIHOCTb, TO HYXKHO BbIOpaTh Monenb 2. Ilpu MUHMMambHOM XKe
DHEPronoTpeOICHUH AOCTATOYHO BhIOpaTh Moaens 4. Ecnu ke MOTOJNKH B KOMHATE BBIIIE, TO

notpedyercsi 6ojee MOLIHBIA HarpeBareib. TakuMm o0pa3oM, ydaliuecs CTaBsTCS B CHTYAlHIO,
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AQHAJIOTUYHYIO CUTYaIUsIM PEaJIbHOrO BHIOOpA B KM3HU PA3JIMYHBIX OBITOBBIX YCTPOMCTB M ydarcs
OLICHOYHBIM pacyeTam.

Eme omnoit ocoGeHHOoCThIO O0K0OB 3amanuii KM GaHka sBIsieTCS UX MHTETPUPOBAHHBIN
xapakrep. [laxe nmms GJI0KOB, KOTOpBIE, HAa MEPBBIA B3TJIAI, 0a3UPYIOTCS Ha Marepuale (U3HKH,
3a4acTyl0 B 3a@/JlaHUSAX  [PUXOMUTCS  IpPHUBJIEKaThb 3HAHMS U3 JPYTUX  I[IPEIMETOB
€CTeCTBEHHOHAYYHOTO IMKJIa. B KauecTBe mpruMepa MOKHO MPUBECTH OJIOKH 3a/1aHUS O PA3IMYHbIX
anekTpoctanuusax. Hampumep, B Onoke «lIpunuBHas snekrpoctanuusa (II9C)» 3amanus 1 u 5
(3aBHCHMOCTb MOIIHOCTH JIEKTPOCTAHLIUU OT BBICOTHI IIPUJIMBA U IPe0Opa3oBaHUE BUI0B SHEPIUU
npu padore [19C) uncto «puzmaeckuey, A BBHIOJIHEHHS 3aaaHuil 2, 3 1 4 (0 CTPOUTETHCTBE
II3C Ha OTKPBITBIX MOPCKUX MOOEPEXxbsIX, 0 (hakTopax, onpenesromux MomHocTs [13C u o cBs3u
mouHocTH [19C ¢ MUKIMYHOCTHIO MPUIMBOB M OTJIMBOB) HEOOXOAMMO MPUBIEKATh 3HAHUS U3
Kypca reorpaduu, a /Uil BBIOJTHEHUS 3alaHust 6 00 IKOJIOTrHYecKHUX HemocTaTkax padotrsr [193C
HE00X0IMMO TOHUMaHKE BONIPOCOB SKOJIOTHH.

[Ipu mmanupoBaHuM paboOTHI ¢ OJOKaMHU 3aJaHUN HEOOXOJUMO YUYHMTHIBATH BO3MOXHOCTH
UHTETpaluy, oOpamarb BHMMaHHE Ha TMOPSAOK H3YYEHUS TEM B JpYTUX IpeaMeTax
€CTECTBEHHOHAYYHOI'0 LIMKJIA M paboTaTh B TECHOM B3aUMOJEHCTBUU C YUYUTEISIMU OHOJIOTHH,

XHUMUU U Teorpaduu, IPernoJaloiuM B TaHHOM KJ1acce.

I'pynns! 3apanuit KMIM 1o onieHKe eCTeCTBEHHOHAYYHOW IPaMOTHOCTH MOKHO HCITI0JIB30BaTh
Ha pa3IMYHbIX dTanax ypokoB ¢usuku. [IpuBesem nmpumepsi.

1. Ha »Tame MOTHMBAalLlMM MOXHO HCIIONb30BaTh WILTIOCTPATUBHBIA PsJI KOHTEKCTOB U
BOIIPOCHI, IOCTPOCHHbIE Ha 0a3e 3aaHnuii COOTBETCTBYIOMIMX OJOKOB (PM3NUECKOTO CONEP>KAHUSL.
Hampumep, Ha ypoke mno Teme «Buupl Ttemonepenaum» ydaluMmcs Ipeajiaraercsi rajepes
dotorpaduii n3 6mokoB KM (amekTpruyecknii KOHBEKTOP, TEPMOC, U3MEPEHHUE TEeMIIepaTyphl B
TEIJIOBU30pPE, OBOILM B MApHUKE, TEIIOM30ISIIMOHHBIE MaTEPUaIbl) U MPEJIaratoTcsi BOIPOCHI:

— Iloyemy GaTapeu OTOIUJICHUS Pa3MEIIAIOT MO OKHAMU ?

— Ilouemy B TepMoce 4aii COXpaHAETCs TOPSIYUM, & MOPOKEHOE XOJIOAHBIM?

— Ilouemy nox cHeroM Tpasa OCTaeTCs 3€JIE€HON?

— Kakumu marepuanamu yTeIusitoT goma?

— Iloyemy B mapHuKe OBICTpPEE CO3PEBACT ypOXKA?

— Kaxk MoxHO BUIETh B TEMHOTE?
Takue Qotorpaduu c BompocaMu MOTHBHUPYIOT K H3YYEHHUIO Marepuaja ypoKa, IOCKOJIbKY
HarjsHO JAEMOHCTPUPYIOT CBA3b INPEAMETa C peallbHOM KM3HbIO. B KOHIlE ypoka B Ipouecce
3aKperyIeHUs] MaTeprallia Wik Ha MOCIEAYIOUINX ypOKax 00s3aTeNbHO HYXHO BEPHYTHCS K 3TUM

dboTorpadusam, MPeUIOKUTh YIAIIUMCS pa30o0paTh COOTBETCTBYIOIIUE 3a/laHusI OaHKa, YTOOBI OHU
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CaMOCTOSITENIbHO WJIM C TIOMOIIbIO YYHTENs CMOTJIM MPaBUIBLHO OTBETUTHh HA IOCTaBIICHHBIE B
HayaJjie ypoKa BOIPOCHI.

2. B mporiecce nzydeHus: MaTepraia MOXHO UCIOIb30BATh TEKCTHI OJIOKOB 0€3 MPUBICYCHHUS
3a/laHnii, o0ecreurBasi MepeHoC 3HAaHUN B APYTYIO KU3HCHHYIO CUTYaIio. B 3Tom ciydae MOKHO
BbIOpaTh TEKCThI OJIOKOB IO TEMAaTHKE YpPOKa U MPEUIOKHUTH 0O0ydaromMMcs MPUAyMaTb K HUM
BOIIPOCHI T10 CIEAYIOIIECH CXEME:

— 2—4 mpocThIX BOINpOCA, KOTOPbIE MPOBEPSAIOT (haKTHUECKOe MOHUMaHHE KOHTeKcTa. Takue
BOIpOCHl HaunHatoTces co cinoB «Kaxk ..? Kyna ..7».

— 1-2 yrouHsomMX BOMIpoca. IJTO BONPOCHL, TPEOYIOUIME OTBETOB «Ia» — «HET» U
MIPOBEPSIONINE TOUIMHHOCTh TEKCTOBOM HMH(opMmaiuu. Takwe BOMPOCH HAYUHAIOTCS CO
cnoB «lIpaBna nu, yto ..7», «Ecnu s npaBUIBHO MOHSII, TO ..7».

— 1-2 OOBSCHSIOMMX BOMPOCA, KOTOPHIE WCHONB3YIOTCS Ui aHajdu3a TEKCTOBOM
nHpopmanuu. HaunHawotes co ciioBa «mo4eMy» M HampaBieHbl HA BbISBICHHE MPUYUHHO-
CJICICTBEHHBIX CBS3EH.

— OpauH 00600mIar0NIIKi BOMIPOC, KOTOPBIM MOApa3yMeBaeT CHHTE3 MOJy4YeHHON HH(pOpMauu U
HayuHAETCs O cJIOB «UTo OBI Mpon301LI0, eciH ..7», «HUTOo OBl N3MEHUIIOCH, €CITH OBI ..7».

— OpauH OIEHOYHBII BOMPOC, KOTOPHIA HAIPABJIEH HA BHISICHEHUE KPUTEPUEB OLICHKH SIBIICHUH,
COOBITHIA, ()aKTOB M HAUMHAETCSI CO clIOB «Kak BbI OTHOCUTECH K ..7», «HTo myurie?».

- OnuH paKkTUYECKHU BOTIPOC, KOTOPHIN HAIlEJICH Ha MPUMEHEeHHE NHGOPMAIIHH, Ha TIOUCK
B3aUMOCBS3M MEXAYy TEOpUEeM M IIPaKTMKOM M HaduHaeTrcs co ciaoB «['me Moxker
MPUTOUTHCA 3HAHUE ..7».

Takas pabora ¢ TEeKCTaMH, OMHUCHIBAIOIIMMHU pa3UYHbIC >KU3HEHHbIE CUTYallUd, MOAJEPKUBACT
MHTEPEC ydalluxcs K MaTepuaiay ypoKa, MMO3BOJISIET paclIMpUTh paMKu yueOHHKa, (OpMUPYET He
TOJILKO TIOHUMaHUE CyTH (U3UYECKUX SBICHHUH, HO M YHTATEIHCKYI) TPAMOTHOCTh. DTO BaXKHBIH
ACTIeKT, MOCKOJIbKY B paMKax (DYHKIIMOHAIBHON IPaMOTHOCTH YUTATEIbCKHE YMEHUS HEOOXOIUMBI
11t 3 (PEKTUBHOTO OCBOCHHUSI TO3HABATEIbHBIX JIEHCTBUI €CTECTBEHHOHAYYHBIX KOMITETEHIIUH.

3. Ha orame mpoBepkH MarepHuajia MNPOLUIOTO YypOKa WJIM TMEPBUYHOIO 3aKperuieHus
MaTepuana, M3y4deHHOr0 Ha JaHHOM YypOKE, MOKHO HCIOIb30BaTh OJIOKM H3 2-3 3amaHuil 1o
COOTBETCTBYIOIIEH Teme. OTO TMO3BOJIUT CYUIECTBEHHO pAaCUIMPUTh JAHANa30H MPaKTHUKO-
OpPUEHTUPOBAHHBIX 3aJlaHUN U 00ECIIEUUT HETPEPHIBHYIO PabOTy 1Mo (OPMUPOBAHHUIO KOMIETEHIIUMA
€CTeCTBEHHOHAy4YHOU rpamMoTHocTU. Hampumep, B kauecTBe 3aKperieHus MaTepraia Ha ypoKe 1o
U3YYCHHUIO OTHOCUTEIBHON BIIAXXHOCTH BO3AyXa MOXKHO HCIIONB30BaTh 0ok «l3mepeHue
OTHOCUTEIIEHON BIOXKHOCTHY». 3afJaHusl 3TO OJIOKa paccMaTpUBAIOT MPHUOOPHI IS H3MEpPEHUs

BJIQXKHOCTH, 0a3UpYIOLIMEcs Ha Pa3HbIX (PU3NYECKUX MPHUHIIUIAX, MO3BOJSIOT OTpabOTaTh yMEHUs
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1o paboTe C MCUXOMETPUIECKON TaOauIel 1 yMEHUE CpaBHUBAThH MOKa3aHUs MPUOOPOB C yUETOM
a0COIOTHON MOTPEIIHOCTH U3MEPEHHIA.

4. bnoku 3amannit KMUM MOXHO uCHoONb30BaTh Ui AU(PEepeHIIMPOBAHHBIX TOMAITHUX
3aJjaHu}, npeiaras rpyrnnaM y4anuxcs ¢ pa3HbIM YPOBHEM MOJATOTOBKH OJOKH 33JaHUN € Pa3HBIM
YPOBHEM CJIOKHOCTH 10 JaHHOU TeMe. MO)KHO caMOCTOSITENIbHO (POPMUPOBATH HA OCHOBE OJJTHOTO U
TOro k€ OJIOKa JBE-TpH TPYNIBlI 3aJaHUI: MPEUMYIIECTBEHHO HU3KOIO M CPEIHEro ypoBHEH
CIIO)KHOCTU JJIs1 cinabo TMOATOTOBJIGHHBIX OOYYAIOUIMXCS M CPEJHEr0 U BBICOKOTO YpPOBHEU
CIIOKHOCTH JUIsi MOTMBHUPOBAHHBIX YYalllUXCSl C XOPOILIMM YpOBHEM NOAroToBKU. Hampumep,
MOKHO MpPENJIOKUTh YydalluMmcsi ¢ 0a30BbIM YPOBHEM MOJITOTOBKU OJoK «JIroMHUHECHEHTHBIE
JaMIibl», a 0ojee MOArOTOBICHHBIM ydamuMcs — 0510k «CBeroanonsl». [pyroit npumep: pa3ouTh
050k «KuaKocTHBIE TEPMOMETpBI» Ha ABE YacTu. Il XOpOLIO YCIEBAIOUMX OO0YJaroluXxcs
MIPEVIOKUTH 3aaHus 010Ka 2, 4 1 5, a 1711 MEeHee MOATOTOBJICHHBIX — 3a1anus 1, 3 u 4.

5. Ha ypokax 00600meHuss u moBTopeHuss marepuana Omoku 3amannii KM mo oneHke
€CTECTBEHHOHAYYHOH I'PaMOTHOCTH MOTYT YCHEIIHO HCIIOJIb30BaThCS B paMKax TPYNIIOBOI pabOThI
oOyyaromuxcs. HeTpaguiMoHHBII KOHTEKCT M KM3HEHHOCTb CUTYaIlMil MO3BOJISIET ydYallUMCS B
mporecce pabOThl Haj 3aJaHUsSMH OJIOKAa TOBTOPUTh W YIUIYOUTh 3HAHUSA IIEJOT0 psaa
COJIEPKATENbHBIX 3JIEMEHTOB TEMBI.

Lenecoobpa3no BeIOpaTh 2-3 OJ0Ka 3aJaHU, COOTBETCTBYIOIIMX MpoiiaeHHOM Teme. Kiacc
JUISL TPYIIIOBOW paboTHI AETUTCA Ha KOMaH/BI 10 4-5 YeloBeK, KaX/10i rpyIrne npeajgaraercs 010K
3agaHuil. Ilpu sToM oauH OJIOK [OJKEH paccMaTpUBAaThCs HE MEHEee 4YeM JBYMS pPa3HBIMU
koMaHaamu. llocse BeIMOMHEHMS 3aaHU B IpyNIax MPOBOJUTCS olliee 00CyX AeHHE, B KOTOPOM
OJIHa KOMaH/1a, BBITTOJTHSIBINAS 33/IaHUS TAHHOTO OJIOKA, IPEJICTABISIET CBOE PEIICHUE (IOKIIAIUK ),
a BTOpas KOMaHJa OLIGHMBACT pELICHHE, YKa3blBaeT Ha €ro JOCTOMHCTBA M HEIOCTATKU
(onmnmonupyer). Kaxxmas komaHaa oueHMBaeTcs OajulaMHM € Pa3IMYHBIM YHCIOM MaKCHUMAaJbHBIX
OaioB 3a JOKJIax M omnmoHupoBaHue. Hampumep, 3a nokman — MakcumyMm 4 Oamna, 3a
onmoHupoBanue — 2 6amia. B mporecce o0CyKaeHNs B Kiiacce ydariuecs: 00001al0T U MOBTOPSIOT
MaTepHal, 3HaKOMSTCS C COJAEp)KaHHEeM He TOJBKO OJIOKa CBOCH IpymIibl, HO M OJIOKOB 3aJaHUi
npyrux komann. Ilocme o0cyxneHus MOXeT ObITh MpOBEAEHAa KpaTKas WHANBUAYaIbHAS
camocTosiTeNnbHas padoTa, Iie KaXAbli yJaluics mojydaeT Uil IBa-TPU 3a/laHus U3 TOro OJoKa,
KOTOPBII 00Ccy>Kaalcs B KJIacce, HO He BBITOIHSJICS B €r0 TPYIIIE.

6. OOs3aTenbHBIM YCIOBHEM (OPMHUPOBAHUS €CTECTBEHHOHAYYHOM I'PaMOTHOCTHU SIBIISIETCS
ucrnonb3oBanue O10koB 3amaHnii KMM B KOHTpOJBHBIX paboTax mo TeMe (pasneny). 31ech
PEKOMEHAYETCsl BKJIIOYAaTh KOHTEKCT ¢ 2-3 3alaHusSMU NPEUMYILECTBEHHO CPEIHEro M BBICOKOTO
ypoBHeW cnoxkHocTH. OTOOp 3aaHuil 11eIeco00pa3HO MPOBOAUTH TaKUM 00pa3oM, 4TOObI OHH
OBLITM HAIMPABJICHBI HA OIICHKY Pa3HbIX KOMIIETEHTHOCTEH.
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[IpuBenem mpumep otbopa 3amaHuii O0ka «MUKPOKJIMMAT B My3ee» JUIsi KOHTPOJbHON
paboTel. 31ech 1menecooOpa3Ho BhIOpaTh 3amaHus 2, 5 u 6. 3amaHue 2 OTHOCHUTCS K BBICOKOMY
YPOBHIO CJIO)KHOCTH W OILICHHBAaET YMEHUE MPeoOpa3oBhIBATh MHPOPMAIMIO M3 OJAHON 3HAKOBOM
CUCTEMBl B JIpyryro KomiereHuMH «VIHTeprperanus [OaHHBIX W HCIOJIb30BAHME HAYYHBIX
JIOKa3aTeNIbCTB IS [TOJIYYEHUS BBIBOJOBY. 3aaHUE 5 OTHOCUTCS K CPEAHEMY YPOBHIO CIOKHOCTH U
MpOBEpSET YMEHUE OILIEHHWBAaTh CHOCOOBI 00eCHedeHUs HAJCKHOCTH JaHHBIX KOMIICTCHIIUU
«[ToHnManue 0COOCHHOCTEH €CTECTBEHHOHAYYHOTO UCCIICIOBaHM Y. 3amaHue 6 (BHICOKOTO YPOBHS
CJIO)KHOCTH) OTHOCUTCS K KoMmmeTeHIMH «Hay4uHoe oObsicHEHUE SIBICHMI» U MPOBEPSET yMEHUE
MPUBOJIUTH MPUMEPHI BO3MOKHOTO HCIOJIb30BaHUS €CTECTBEHHOHAYYHOI'O 3HAHUS JUIsl 0OIIECTBA.
I[Ipu Takom otbOope 3amaHuii  oOecreyMBaeTCS KOMIUICKCHAs  OIIGHKa  KOMIICTCHIIMA

€CTECTBEHHOHAY4YHOU I'PAMOTHOCTH.

B 3akmroueHne MOXKHO OTMETHUTH, 4TO paboTa yuutens ¢uszuku ¢ matepuanamu KNMIM Ganka
3aJaHUii 10 OIICHKE €CTECTBEHHOHAYYHOW TIpPaMOTHOCTH JOJDKHA OBITh CHCTEeMaTH4eCKOi,
0a3upoBaThCs HA aHAJM3E COJEPXKATEIBHBIX XapPAKTEPUCTUK 3aJaHUN, YYUTHIBATH OCOOCHHOCTHU
bopMUpPOBaHUS €CTECTBEHHOHAYUYHBIX KOMIETEHIIMH Ha Marepuaie (U3UKH, OCYLIECTBIATHCS Ha

PA3JIMYHBIX 3TAllaxX U3YUCHUSA TEMBI X UCIIOJIb30BATh PA3JIMYHBIC ICJArOrM4Y€CKNEC TCXHOJIOTUH.
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