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1. Onncanue CTPYKTYpPbI U cOAepKaHUSA 0aHKA 3aJaHUIl /sl OLEHKH eCTeCTBEHHOHAay4HOH
TPaAMOTHOCTH 00y4aroIIuXCs

Ha caiite ®I'BHY «®UIIN» pa3menien OaHK 3aJaHWil JJIS OICHKHA €CTECTBEHHOHAYUYHOM

IPaMOTHOCTH O0yuUaromuxcs 7-9 Kiaccos.
bank mnpenHa3HaueH AN OIEHKH ECTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYaroIIUXCS.

chopmupoBan B pamkax PexnepanbHoro mnpoekra «Pa3BuThe OaHKa OLIEHOYHBIX CPEICTB AJIs
MIPOBEICHUST BCEPOCCUMCKUX MPOBEPOUHBIX padboT W (opMUpOBaHHE OaHKa 3aJaHUM I OICHKU
€CTECTBCHHOHAYYHOU TpaMOTHOCTH». Pecypchl OaHka 3amaHWi 1O OIIEHKE €CTeCTBEHHOHAYYHOM
IPaMOTHOCTH MOTYT HCIOJb30BaThCS MEJArOrMUYeCKUMHU PAaOOTHUKAMH U aJMHHUCTpAIHeH
0011e00pa3oBaTeNbHBIX OpraHU3alrii, OpraHaMu UCIOJIHHUTENBHOM BiacTu cyObekToB Poccuiickoi
®denepanyy, OCYLIECTBISIIOIIMMU TOCYAApCTBEHHOE yIpaBieHUe B cdepe oOpa3oBaHus, A
IPOBEJCHUS OLIEHKM KadecTBa oOpa3oBaHMs OOydYalomMXCsl B 4YacTH €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH.

baHK 3amaHuii IO OLIEHKE €CTECTBEHHOHAy4YHON IPaMOTHOCTH COJEPXKUT 3afaHus st 7, 8
u 9 kimaccoB. 3azaHusi MPEACTABICHBI TPYIIAMHU, KaK/1as TPYyIa 3aaHUi 00bEAUHICTCS €AMHBIM
KOHTEKCTOM. COBOKYNHOCTh 3a/IaHMM HAINpPABJIEHA HA OLIEHKY KOMIIETEHTHOCTEH, aHAJIOTMYHBIX
KOMIIETEHTHOCTSIM, UCIOJIb3YEMbIM B MEXIYHAPOJAHOM CpaBHUTEIBLHOM HccienoBaHun PISA nns
OIICHKM €CTECTBEHHOHAYYHOW T'PaMOTHOCTH: HAy4YHOE OOBSICHCHHE SBIICHWUH; TOHMMAaHUE
OCOOEHHOCTEH €CTECTBEHHOHAYYHOTO HWCCJICAOBAHUS; MHTEPIIPETAIUsl JTAaHHBIX M HCIOJIh30BaHUE
Hay4HBIX JI0KA3aTEIbCTB ISl IOJYyYEHHUS BBIBOJIOB.

bank 3amaHuii 1O OIIEHKE E€CTECTBEHHOHAYYHOW TI'PAMOTHOCTH COAEPKUT KOHTPOJIbHBIE
u3MepuTenbHble MaTepuainsl Juist 7, 8 u 9 kiaccoB. KUM mpenna3zHayeHsl [Uisl OLEHKH KauecTBa
OBJIQJICHHSI €CTECTBEHHOHAYYHON TpPaMOTHOCTBIO OOYYarONIMMUCS, 3aKaHYMBAIOIIUX OO0ydeHHE
B cooTBeTCTBYIoMIEeM Kiacce. Kaxxapiii KM obecrieunBaeT OLIEHKY BCEX TPEX KOMIICTCHITHH.

Ccbuika Ha  pa3memenue  Oanka:  https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti. @opmat pasmenienus 3aganuii — html, dopmar paszmernienus

KUM - pdf.

3amanus B OaHKE NPENCTaBICHBI TPyNnamMu, OOBEAMHEHHBIMH €IMHBIM KOHTEKCTOM. JIyst

KaXJ10T'0 3aJlaHKsl B IPYIIE NPeAaraloTcsi OTBEThl U KpUTEPUH OlleHnBaHus (cM. puc. 1.1 u 1.2).



B OTkpLTuIii Bark 3anaHMA AnA GL X OTkpoiTsili 6akK 338aHMA OF3 X | + (-]

s G Y A Hesawmueno | ogefipiru/osxmodules/qprint/index php?theme_guid=3D32C8CDEBBBACI04D7AS82BSAIEDB7ARproj_quid=0CD62708049ASFBIA0BFBBEEDADIECCE A OB N ]
N o W MHCTUTVT Nenarorueckinx . - - -
deaepanbHbii MHCTUTYT NeAArorn4ecKiX ] OTKpbITEIM BaHK 3agaHuK O3
7 knace 7 knacc (45)

8 Knacc
9 knacc (121 31 141181

Boipawmsanue puca
Puc sensetcs v — nor pacTenmew. AganTaunei K Takomy oGpasy A snseTcR iy
CMOCOBHOCTE AbIUATE B OCHOBHOM NIUCTLAMM, & He KOPHEM.

CyujecTByeT TpH OCHOBHBIX THNa PHCOBOACTEA

MponuBHoe: pUC BLIPALYMBAIOT NPH NOCTOAHHOM BoA0A. Takum 0o 90% puca B Mupe.

CyXO[OMbHOE: PUC BLIDALWMBAIT BE3 WCKYCCTBEHHOTO OPOLIEHMA B OBNACTAX ¢ BONbUMM KOMUYECTEOM OCA[IKOB.
VPOXAIHOC b TAKX ONET HIDKE, Yer NPOMMBHBIX

TluManHoE: pUC BLIDALMBAIOT B 3aNWBaX ek WK BO BpeMA Taxoii cnocof puca ABnAeTCA
ApeBHEALLNM, HO Mano3thheKTUBHBIM.

1. Kakoit 13 TMNOB pucoBoacTsa Byaet COPHBIX PACTEHWA Ha PUCOBLIX NONAX? OTBET NOACHUTE:

OTBeT (KpUTEPUM OLEHMBAHUA)

2. Puc Tennonobre, HO He NOMT CIIMLIKOM BbICOKYI0 TEMNepaTypy, Tak KaK 370 MelLaeT passrBaTbcA pocTkam. ONTuManbHan Temneparypa Ana pocTa pacTeHuit — 25-30°C, MakcumanbHan
— 40 °C. BoipalLyBatie pica B SHaMUTENbHOI CTENEHN 3aBICHT OT KONMHECTBA X oCcaKos: Ans ypoan Tpebyetcs He meriee 1000-1200 mm & ceson. Croi sogs! Ha
NOUBE CITIXWBAET CYTOUHLIE KoneGaHuA TeMnepaTypbl BO3yXa U NUTaeT HeGOmbLLYK) KOPHEBYIO CUCTEMY pacTeHus. MacuypHas Noroaa OTPMUATENBHO CKA3LIBAETCH Ha MPOLOMKMTENLHOCTH
BETETALMM W NPO/yKTUBHOCTH PUCA.

Kakue ycnosua npy BLIP: pyCca Ha 1a4HOM y4acTke, pacnonoxeHHoM B Mockosckoi oGnacTu? OTMETLTE «4a» UNi <HET» [NA Ka#aoro U3 YCMNOBHIA

Ycrnosusa fa Her
CaxaTe PUC HyXKHO NO3AHEN BECHOW, Korda TeMneparypa yxe
CTaBUNLHO BEICOKAR
Boipauueats puc He0BXOAMMO B KDYTTIOCYTOHHG 3ATEHEHHOM
mecte
[3EpHa HyHO 3aKNaAbIEaTh B 6OPO3/bL], 3aNONHEHHbIE BOAOH

G NOMME W noces o1
jocankos

OTBET (KpUTEPUM OLIEHMBAHUA)

3. KynsTMBMPOBATEL PUC BriEpBbIe Ha4an B rMyBoko ApeBHOCTM. MATb ThiCAY NET HA3a/ PUC YIKE MCNONb30BANM Kak xnebHyto KynsTypy no Beed Koro-BocTo4Hoi A3, B TpannUMOHHBIX
PHCOBEIX CTPAHAX 3EPHA CHAYANA NPOPALLMBAIOT HA IPAAKAX, SATEM, YEPE3 MECALLTONTOPA, KOIA CTEBENEKM JOCTUTAIOT BEICOT NPUMEPHO 20 CAHTUMETPOE, MOTOMBIE HEXHEIE PACTEHNA
BTBIKAIOT B MI04BY HA 3ATOMMEHHBIX MONAX

bhwm

Puc. 1.1. Ilpumep npencraBnenus 3aaannii 6anka Ha caiite ®I'BHY « ODUTTN».

C Y A Hezawpwuweno | ogefipiru/os/Show_doc.php?md=gprintfidoc_guid=BE16FD5BAFABI2FD4R

BoamomwHbIA oTBET

OTBET. MOXET NPOU30ATK B3PbIB.

Tak kark npegoxpaHuTensHbIA KNanad BelIGeT M3 CTPOA, TO JABMNEHWE BHYTPW CKOPOBADKM
ByaeT perynupoBaTh ToMbko pabodmnid knanad. O OyaeT BbIMYCKaTb 4acTb Napa, YMeHbLUaA
OABMNEeHWe BHYTPW CKOPOBAPKW, HO ECNW O3BNeHWe cTaHeT Donble JonycTUMOrD, TO MOKET
NpPOM30ATH B3PLIB

[aH BepHbIiA OTBET M NPUBEAEHO NOACHEHHE 1 Bann

[pyrve oTBETHI MNKM OTBET OTCYTCTBYET 0 Bannos

Puc. 1.2. HpHMep BO3MOJKXHOT'O OTBE€TA U KPUTCPHUECB OLCHUBAHUSA AJI1 3aJaHUs C Pa3BEPHYTHIM
OTBETOM.

Jnst kaxxaoro 3a1aHus B OaHKe MpeiaratoTcst GyHKINH:
—  OTJOKHTH 3aJIaHHE;
— T1IOKa3aTh 3aJaHH€E B OTJACILHOM OKHE;
— OTMETHTH 3aJ]aHUE KaK PEIICHHOE.
KM mnpencraBiieHbl B OTACIBHOM paszfene O0aHka s yaoOCTBa CKAauMBaHUS MaTepUaiOB

(cm. puc. 1.3 u 1.4).
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Xaopeina - OMOKIETONNIE IeNEHAS BOTOPOCHE C BWCOKOH AKTHEHOCTHIO
ECTECTBEHHOHAYUHAS PPAMOTHOCTb OBYYAIOUIEFOCS doTocHITE R, B MpOlieCce KOTOPOrO 3 YIIEKHCIOND [ W BOAN COMIAOTCE
seueeTsa srteprin s enymur
7 knsce conmeunsiii 1w nekyceTheniii coet. [Lis noxyuenis Guomaccs (oprauiuecKoro
BellecTBa) AIOPENNY BLPALMBAOT s Gacceiinax i BITLIX
GHOPEAKTOPAX — CHCTEMAX MPOIPHUMLIX EMKOCTeli (TPYG, AKRAPHYMOR), RIYTPH
KoTOpLIX ypy cpera ¢
KyauTusnposaime 3 Hix CBN3aNO ¢ GOTLLIMMI 3aTPATAMH Ha ocseieie. CoeT
T p——— COCTONT I BOM PIMIKNON AL, BOCTPHUMMAGMMX KIK PjiLiC BeTa
Xaopeina, KIK W BCe PACTeMNS, NOTIOWET CBET TOILKD € ONPEAEREHHLIMM

Tposepounas padora mkmouaer n cefs 1§ sanammit. Bpems snomuenns unnas som. Tlpasssisli swGop nornomaessx xiopentofi nyseli nossonser
pabors — 60 i pEEp Tomko useTa, T0,

PaoTa NpOBOHTES HA KOMMLIOTepe. Bo BPEM BLINOTHENNS PAGOTH SKpaH CHOKO OUEPEAL, MO3BOJAET JKOHOMHTE N3 OPFAMHSALNM NOTHOMACUITAGHOTO
Gyser pautenén wa ABe wacTH: TAiaMAS GyAYT PAcIOIOAEHM B nesoil HacTi ochemers
oxpana, a ~ B npasoii wacTH

B sapanme BapuaNTLI OTRETA.
Ormeaifre To1LK0 MOC7E TOrD, K2k Bii NONLUIH BONPOC  NPOALTHIHPORTH BCe
sapuantst otsera. Huorta, wrobs ysuaets sazamme nemxos, Ban ueodxomnmo

. nonocy mpokpyTicn. Taie
neoGxomiMo yGenuTics, wro Bet npountam Texcr sanamns mommoctsio. Ecmn s & cveon
AN ECTI N070CA NPOKPYTKH, HAKMHTE 12 EryHOK NPOKPYTKH  NEpeTAHITE T N
CrO B, 'TOGL MOUITATL TEKCT JLAAMIA A0 KOHKE | Lot )

omisiiTe TGN B TOM NOPS/IKE, B KOTOPOM Nt ATHLL S5 IKOHOMII 1 :
BpeMenn nponyckaiite Jaianie, KOTOpoe He YAafTCA BWNOMMMTE cpasy, W | soaayx
nepexomie K caAyIOIENY.

Ecmt Bul 3aBepuiii paGoTy Pabile, YeM SIKONUHTCH BPEMS, OTBEENHOE
Ha o8 BLTIONHENHE, TO MOKCTE BOCTIOTLIORATHCH KHOMKAMH BOIBPATA H RCPHYTHCH
K 3a78HMAM, KOTOPLIe Bi1 MPOMYCTIN, M @mE pas NPOBEPHTL CBOH OTRETH

Banm, nony Bawn 3 samamms, cy ,
TocrapaitTech. BunOAMHTL Kax MO0 Gonbie saxansli 1 HADPATh KaK MOKHO
Goaune Ganzon.

JLns 3aBepuienis paGoOTLI HEOGXOAUMO HAKATL KHOMKY «3aBEPUINTL, TeCT»,
Toce Toro kax Bu sanepumiwnn padory, sepiyTscs K ef BMnomHeno Gyler Jlan onpenenesun, Kakoil CeTOMMON OKameTCR HanGonee pexTisuuM Ans
HEBOIMOAHO. MPUPOCTA  GUOMACCH  XTOPSIM, YUSHME DOHINTH MPOBECTH  cnemylommii

Jln mauana mmonmenns pagoTH mamwmre iomky «llpucrymim. x oxercpument. Buuii BISThl CBETOANOAM TPEX  uBCTOR:

[E— 1 Kpackoro. HEKTUBHOCTE CHETOMNOAOR ONPEACIATACE N0 NPHPOCTY MACCH
Heaaen yenexal xiopeint:

612021 ©epepanLiaR CryWfia N0 KAASOPY B Crhepe CBRA0RSIHR U HEYIA
Korpoasius ue fomyexsaTen Kerpos iaie s AonyckssTes
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Puc.1.4. TIpeacraBnenue KM 6anka B popmare pdf.



Kaxmoe 3amanme OaHKa OMUCHIBACTCS IOCPEACTBOM CIEAYIONMX COJEPKATEIHHBIX
XapaKTePUCTHK:
1) mpoBepsiemMast KOMIIETEHTHOCTb,
2) npoBepsieMOe O3HABaTENbHOE EHCTBUE,
3) KOHTEKCT — OIIMCAaHUE CUTYyallH,
4) KOHTEKCT — «JIOKaIHU3alHs» CUTYalluH,
5) obnacte coaepKaHus,
6) YpOBEHb CIOKHOCTH 3aJIaHUS
7) dopma 3anaHus
3amanuss B OaHKe HamNpaBlieHbl HAa OLEHKY TPeX KOMIIETEHTHOCTEH, XapaKTepH3yIOIIMX
€CTECTBEHHOHAYUYHYIO0 TPaMOTHOCTb. [lepeueHp KOMMIETeHIUH OIWHAKOB A oOydaromuxcs 7, 8
U 9 KaccoB, MOCKOJBKY MpearoyaraeTcss ux (opMHpPOBAaHUE B Tpolecce OO0y4YeHHs MO BCEM
npeIMeTaM eCTECTBEHHOHAYYHOTO IIMKJIa M BO BCEX YKa3aHHBIX Mapauiesx. JlmHamuka
(bopMUPOBaHUS KOMIIETEHLUN OCYIECTBIISIETCS 3a CUET YCIOKHEHUS UCIIOJIb3YEMOT0 COJIep KaHus,

IMMOCTCIICHHOT'O IEPEX0Ja OT SMIINPHUICCKOI'0 K TCOPECTUICCKOMY IMOAXOAY B O6yquI/II/I.

Jns  Kaxaol KOMIETECHIIMM HWMEETCS IEePEYEeHb IM03HABATENIbHBIX JIEHUCTBHI, KOTOPBIE
B COBOKYIHOCTH XapaKTEPU3YIOT aHHYI KOMIIeTeHIHIO. Kak mpaBuiio, KOHKPETHOE 3a/laHHe
HaIIPaBJIEHO HA OLIEHKY OJHOI0 U3 MIO3HABATEIbHBIX JEHCTBUM Il JAHHOW KOMIIETCHIIUH.

Hwxe npencraBieH nepeyeHb KOMIETEHIIMM U IO3HABATENbHBIX JEHCTBUN, UCIIOJIb3YOIIUXCS
JUTSL OMTUCAHMS 33/IaHN OaHKa 10 OLIEHKH €CTECTBEHHOHAYYHON rPaMOTHOCTH.
1. Hayunoe obvscHenue seneHutl.

1.1. ITpuMeHUTH €CTECTBEHHOHAYYHBIC 3HAHUS JJI aHAIN3a CUTY AN/ TIPOOJICMBI.

1.2. BeiOpath Moz€mb, NIEXKAIILYIO0 B OCHOBE OOBSICHEHHUS.

1.3. BriOpatb 00BsicHEeHUE, HAUOOJIEE TIOTHO OTPAKAFOIIIEE OMMMCAHHBIEC TPOIIECCHI.

1.4. Co3natb 00BsICHEHHE, yKa3aB HECKOJIBKO IPUIHMHHO-CIICICTBEHHBIX CBSI3EH.

1.5. Be1Opath BO3MOXKHBIN ITPOTHO3 U apTyMEHTHUPOBATH BHIOOP.

1.6. CnenaTh mpoOrHO3 HA OCHOBAHHH MPEATI0KEHHOTO 0OBSICHEHUS MTpoLiecca.

1.7. TlpuBecTu mnpuMepsl BO3MOKHOTO NPUMEHEHHUS E€CTECTBEHHOHAYYHOIO 3HAHUS JUIs

oO1iecTBa.
2. Ilonumanue ocobennocmeli ecmecmeeHHOHAYYHO20 UCCIe008AHUSL.

2.1. Pa3nuuaTe BOPOCHI, KOTOPbIE BO3MOKHO UCCIEA0BATh METO/IAMH €CTECTBEHHBIX HaYK.

2.2. Pacnio3naBath runote3y (MpeanoyioKeHue), Ha MPOBEPKY KOTOPOW HAMPABIIEHO JAHHOE

HcCIe0BaHueE.

2.3. OneHuThb NpeIIOKEHHBIN CTIIOCO0 MPOBEICHUS UCCIIEIOBAHUS/TINIAH UCCIICIOBAHMS.

6



2.4. VHTeprpeTHpoBaTh pE3yJbTAThl HCCICIOBAHWI/HAXOMUTh WH(POPMALHUIO B JaHHBIX,
MOJITBEP K IAIOIIY IO BBIBOIBI.
2.5. CaenaTh BBIBOJBI MO MPEATIOKEHHBIM PE3yJIbTaTaM HCCIEAOBAHUS.
2.6. OueHuTh Crocod, KOTOPBIE HCIONB3YIOTCS IS OOeCTeUeHUs HAIEKHOCTH TaHHBIX U
JIOCTOBEPHOCTH OOBSICHCHU.
2.7. Ilpensioxxuth crocod yBeINUEHUsI TOUHOCTH MOJMYyYaeMbIX B UCCIICJOBAHUU JAHHBIX.

3. Unmepnpemayus OaHHbIX U UCNONB308AHUE HAVUHBIX OOKA3AMENbCME OISl NOJYYEHUS 8blB000S.
3.1. OnpenensTh HEAOCTAIOLTYIO HHPOPMALIMIO ISl PELICHUS TIPOOIEMBI.
3.2. Pacno3HaBaTh MpENAINOJIOKEHUS (JOMYLIEHUsS), apryMEHThl M ONHMCAHHUS B HAay4HO-
MOMYJISIPHBIX TEKCTaX.
3.3. Haxomuth HeoOXonuMble MaHHBIE B HCTOYHUKAX HH(POpPMAINH, TPEICTABICHHON
B pa3nu4HOM (hopMme (TabmuIbl, rpaduKu, CXeMbl, TUarpaMMBbl, KapThl).
3.4. [IpeoOpazoBarh HHOOPMALHIO U3 OJHON (HOPMEI MPEACTABICHUS JAHHBIX B JPYTYIO.
3.5. NUutepnpetrpoBaTh JaHHbBIE U JI€aTh COOTBETCTBYIOIINE BHIBOIBI.
3.6. OrneHuBaTh JAOCTOBEPHOCTh HAYYHBIX apryMEHTOB M JIOKa3aTeIbCTBA W3 Pa3IUYHBIX

HUCTOYHHKOB.

Baxneiiieidr XapaKTepUCTUKOW 3aJaHWii OaHKa SBJISETCS WCIOJb30BAaHHE KOHTEKCTa
peaNbHBIX KU3HEHHBIX CHUTYyalMil, JOCTYMHBIX Ui MOHMUMaHUS OOydaroImuMucs 7-9 KIi1accos.
KoHTekcT 3aiaHnii y4UTHIBA€T TEMAaTUKY BOIPOCOB, M3Y4aeMbIX MO OMOJOTHH, (HU3HKE U XUMHUU
B JJAHHOM KJjacce. i Kaxa0ro Kiaacca MpeacTaBiIeHbl 3aJaHusl, OTHOCSALIMECS K MEPEUUCICHHBIM
HUKE OJI0KaM KOHTEKCTOB:

— «IIpouecchl u siBIEHUS B HEKUBOM NPUPOJE,
— «[Ipouecchl u siBIEHUS B )KUBON PUPOJIEN,

— «CoBpeMeHHbIE TEXHOIOTHWY,

— «TexHHKa U TEXHOJOTHH B OBITY»

— «CoxpaHeHue 310pOBbs YEIOBEKaY,

— «OmnacHOCTH U PUCKHUY,

—  «OKOJIOTUYECKHE MPOOIEMBI»,

— «Mcnonb3oBaHue NPUPOJHBIX PECYPCOBY.

KpoMe KOHTEKCTOB BBIAEHSIOT W cuTyanud. Kaxnaerid OJOK KOHTEKCTOB  MOXET
paccMaTpuBaThCS B OTHOM MJIM HECKOJIBKMX CUTYaLUsX: JIMYHOCTHAS, HALIMOHANIbHAS U TJI00aIbHasl.
Hampumep, O61oku koHTekcToB «TexHuka u TexHonoruu B ObITY» U «CoXpaHEHHE 3J10POBbS
YeJIOBEeKa» pacCMAaTPUBAIOTCS B JIMUHOCTHOM cutyauuu, «ONacHOCTH U PUCKU» — B JTUYHOCTHOU U

r1100aTbHOM CUTYAISX, a OCTAIBHbBIC — B HAIMOHAIBHOW U TI100aTbHON CHTYaIIUsX.
7



Kaxnoe u3 3amaHuii 0aHKa OTHOCHUTCA K Kakoi-1u0o oOmactu conepxkanus. O6nactu

COJIepKaHus MPEACTaBIAIOT COOON TeMbI IPOrpaMM 1Mo OMOJIOTHH, GUZUKH U XUMHH. [[71s Kaxa0ro

KjlacCa TIPCACTABJICHBI TOJIbKO 3aJlaHUA, 633prfomﬂec;1 Ha MH3YyYaCeMbIX B JOAHHOM KJIACCC

MPECAMCTHBIX TCMaX.

Cpenu obGuacteil comepxKaHus Ul OLEHKH €CTECTBEHHOHAYYHOM IPaMOTHOCTH IIPECTaBIEH

eIUHBIA 1711 7-9 KaccoB OJIOK «3HaHUE MPOIEAYP», B KOTOPOM BBIJICIICHBI 3HAHUE O PA3THUYHBIX

METOAaxX HAYYHOI'0 ITO3HAaHUA (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OIBIT, MOACIUPOBAHUC, I‘I/IHOTCSa) u

IpUeMbl TPOBEACHUS HCCIENOBAaHMA W OOpabOTKM JaHHBIX (BBIOOp 00OpYyNOBaHHMSA, CIOCOOBI

YBEITUYCHUSI TOUHOCTH U3MEPEHUN U T.J1.).

1))

2)

3)

3ananus B GaHKE OTHOCSTCS K TPEM YPOBHSIM CIIOKHOCTH:

Huskuii ypoBeHb. 3afaHUsi HU3KOTO YPOBHS CJIOXHOCTH PACCUMTAHbl HA pacro3HaBaHUE
(akToB, TEPMHUHOB, MPHHLUIIOB WIM TOHATHHA, HaxoXaAeHue HH(popMmanuu Ha Trpaduke,
auarpamme, cXeMe WM B TaOJIHIe U T.I. U TPeOYIOT, KaK MPaBUIIO, BBIMOIHEHUS OJHOLIArOBOM
MIPOLEAYPHI.

Cpennuii ypoBeHb. 3aJaHUsl CPEJHETO YPOBHS IPEAIOJIAraloT IPUMEHEHUE U MCIIONIb30BaHHE
3HAHUH JUIA ONHUCAHHUS WM OOBSICHEHUS SBJICHHH U IMPOLECCOB, BHIOOPA METOHOIOTMYECKHX
MIPUEMOB, IJIAHUPOBAHUE MPOLEAYPHl U3 JIBYX M Oojee maros, (OpMYyJIHPOBAHHE MPOCTHIX
BBIBOJIOB WJIM MHTEPIIPETALNIO TAHHBIX, PEACTABICHHBIX B Pa3IMYHBIX rpapuueckux popmax.
Bricokuii ypoBeHb. 3ajaHus BBICOKOTO YPOBHS PAacCUMTaHbl HA WHTErpalMi0O 3HAHUU W3
pa3IUYHBIX O00NacTeil ecTeCTBO3HAHHWS, aHAIW3 HECKONbKMX HWCTOYHUKOB WH(pOpMAIUH,
0000111eHHE U OLIEHKY apTyMEHTOB, (POPMYJIHUPOBKY BBIBOJOB Ha 0a3e MHTErpallii HECKOJIBKUX
HCTOYHUKOB.

B Oanke mpencTaBieHbl 3aJaHUS C 3aKPBITBIM M CO CBOOOJIHO-KOHCTPYHUPYEMBIM OTBETOM

yKa3aHHBIX HIDKE (OpM

1)

2)

JIns 3aganuii 3aKpbITEIM OTBETOM:

— ¢ BBIOOPOM OJTHOTO BEPHOTO OTBETA U3 YETHIPEX MPEATOKEHHBIX (€IUHIUYHBINA BBIOOD);
— C MHO>XCCTBCHHBIM BI:I60p0M;

— Ha yCTaHOBIIEHUE COOTBETCTBHUSI SJIEMEHTOB OJIHOTO MHOXECTBA JIPYTOMY;

— ¢ BBIOOPOM CJIOB JIjIsl BCTABKHU B TEKCT (Pa3HOBUIHOCTH 3aJJaHUI HA COOTBETCTBHE);

— Ha YCTaHOBJICHUE MOCJIEIOBATEIILHOCTH JCHCTBU;

— 3aJaHus B BONPOCHOH Gopme Ha BEIOOD «Jla» wim «Hery;

Jl1st 3amaHuii co CBOOOAHO-KOHCTPYHPYEMBIM OTBETOM:
3aJlaHus Ha JIOTIOJHEHHUE CII0BOM (HECKOJIBKHUMU CIIOBAaMU);

3a/IaHMsI C KPATKUM OTBETOM (B BHUJE CJIOBA, CJIOBOCOYECTAHUS, UUCTIA);



3a/1aHMsl C Pa3BEPHYTHIM OTBETOM.

Kpome Toro, BcTpewaroTcs 3alaHusl, Mpeanojaraiime coueTanue pa3sHbix (Gopm (Hampumep,

CHavaja BIOOp OJTHOTO M3 MPEAJIOKEHHBIX YTBEPKICHHH, a 3aTeM 000CHOBaHKE BBIOOPA).

Huxe npeacrasnen npuMep 3aanus 6aHKa U €ro coAepKaTelbHbIE XapaKTePUCTHKU.

Ilpumep 3a0anus

H3nauanvho uoes memooa paouoyaiepooHol 0amuposKu ONUPALACh Ha Cledyiowue 2unome3sol.

A. coomnowenue C14/CI12 6 ammocgepe 00HOPOOHO U HEUBMEHHO B0 BpEMEHU;
B. coomnowenue C14/C12 snympu opeanusma cosnadaem ¢ ammochepHviM;

C. coomnowenue C14/C12 cosnadaem 0 8cex iHcuBblX Cyuecmeaax.

Ilocneoyrowue ucciedosanus nokasaiu, 4mo npedcmasieHue 0 paouoy2nepooHol 0amuposKe KaxK

06 abCcoNOMHO MOYHOM Memooe A6IAemcs OUUOOUHBIM.

s I’Zpu6€()€HH020 HUsICEe CNUCKA HAYYHO 000CHOBAHHBIX apcymernmoes 6‘bl6€pum€ 6ce me, Komopbvle

npomugopeuam eunomese A memooa paouoy2nepooHol 0amuposKu.

1. Cooepocanue CIl4 3asucum om KocmMuuecko2o axmopa (UHMEHCUBHOCHb COTHEYHO2O
U3YYeHUs) U 3eMHO20 (ROCMYNIIeHUe 8 AmMOChepy «Cmapo2oy yeiepooa us-3a 20peHus u
CHUeHUsl OpeBHell OP2aHUKUL).

2. Ckopocmb nepemewiusanusi ammocgepvl He UCKIIOUAem B03MONCHOCIU CYUeCMBEHHbIX
pasnuuuti cooepaxcanus C14 6 pazuvix eeoepaguueckux pecuonax.

3. Hzomonvl yenepooa He AGNAIOMCA 6NOJHE IKEUBAIEHMHLIMU, KIeMOYHble MeMOpaHbl
MO2ym UCHONIb308aMb UX U3OUpamenbHO: HeKomopvle mocym abcopouposams (Cl4,
HeKomopbvle, Haobopom, uzbezams e2o.

4. Tlocne cmepmu opeanusma e2o MKAHU He GbLXOO0SIM U3 YeAePOOH020 0OMeHd, Y4acmeyst
8 npoyeccax eHueHus u ougp@ysuu.

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

Omeem: 12
Xapakmepucmuku 3a0aHus
Knacc 9 knacc

Hpoeepﬂe/waﬂ KOMnemeHmHoCms Tonumanue ocobennocmeii ecmeCcmeerRHORAayYHo2co

uccie008anus

HpOG@pﬂéMOé nosrHaseameslbHoe Ouenumb CI’lOC06, K0m0pbl12 ucnoJjbzyemcs ons obecneveHnus

Oeticmaue HAOENHCHOCMU OAHHBIX U 00CMOBEPHOCU 00BACHEHUU




Koumexcem — onucanue cumyayuu | Cospementbvle mexHonio2uu

Koumexecm —  «ioxanuzayusy | [nobanvnas

cumyayuu

Obnacmuv codepoicanus 3nanue npoyedyp. Moodenuposanue si61eHull u npoyeccos
Yposenw cnoocnocmu 3aoanus Cpeonuii yposens

Dopma 3a0anust Kpamxkuii omeem

Crpyktypa u conepkanrie KM onucaHbl B CleayIOMIEM pa3aeie METOINYECKUX PEKOMEH AU .
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2. Onucanue cTpykTypbl u coaep:xkanuss KUM, chopmupoBaHHbIX Ha 0a3e 0aHka 3agaHMil
JJISl OLIEHKH eCTeCTBEHHOHAYYHOIl TPAMOTHOCTH

baHK 3amaHuil NI OLEHKH E€CTECTBEHHOHAYYHOW I'DAaMOTHOCTH COAEPKHUT KOHTPOJIbHBIE
u3MeputenbHble Matepuainsl (KUM) ans 7-9 kmaccos, B TOM yuce.

KoHTponbHbIE U3MEpUTENbHBIE MaTEPHUAIIBI IPEAHA3HAUEHBI JIJIsl OLIEHKH KaueCTBa OBJIAJICHUS
€CTECTBEHHOHAYYHOU IPaMOTHOCTBIO o0yuaromumucs, 3aKaHYMBAIOIINAX o0yueHue
B COOTBETCTBYIOLIEM KJIACCE€, W MOIYT HCIIOJIB30BAaTbCA JJIsl IPOBEIEHUS MOHUTOPUHIA
€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH aJMHHHUCTpAlMeil o0pa3oBaTeNbHBIX OpraHu3alluil WiIH
OpraHamMH WCIIOJIHUTENILHOW BIacTH cyObekToB Poccuiickoir ®exepanuu, OCYIIECTBIISIONINX
yrpasieHue B 00gactu oOpa3oBaHuUs.

Kaxasiit KUM conepxut crienyronme 0JI0Ku:

— 001y HHCTPYKLUIO 17151 00y4aroLIuXcs 1Mo BelModHeHU o 3aganuii KVM,

— TEKCThI 33JaHUH, MPEACTaBICHUE KOTOPHIX PACCUMTAHO HA BBIIOJIHEHHE OOYyUarOIIMMUCS

3aJlaHui HenocpencTBeHHO B Tekcte KM,

OTBECTHI K 3aIaHUAM C KpaTKUM OTBETOM C YKa3aHUEM 0aJII0B 3a BBLIIIOJIHEHHUE Sa,I[aHPIfI,

KpUTEPHUH OIICHUBAHUS 33/IaHUI C PA3BEPHYTHIM OTBETOM (CM. puc. 2.1-2.4).

EHIO 8§ aaace Bapmarr | 1

ECTECTBEHHOHANYHAA F’PAMOTHOCTE OBYYAKOIIEroCA

8 caace

Huc rpykuns no suino e nno paboru

[Mposepomiay paGota smosmer B cetn 20 gt Bpexx samoTwesny
padoT = 60 yom

PaboTa DPOBOIITCY K3 LOMIMOTEpe. Bo BpeMt SRNOTHONRT PadoTM Ipan
GYacT panacadl K2 IBC WCTH MAZANNT OYIVT pacnososcks § Acsofl 1acTH
MPAK2. 3 KNOPMALNY. BEOOXOIDMAT TN OTRCTA HA BOEPOC. — B Npasoll 1CTH

Brparemsno mmaliiTe Kaaoe I i OPelTrae e BpHaNTH 0TIeTa
Orsewadfite TomKO DOCIE Toro, kKak By noRwm SOOpOC N NPOANATHINPORATH BCE
BapuanT oTeeta Hmorza, ot ymzens sazamme pemmost, Baw meobxozneo
HCOOTRIONTE BEPTHEATANYIO I FOPINCHTATMNYI0 Dosocy mpospymar Taoxe
meobxomoso yéermcs 1o Bu npowmmam rexct mzammt noamoctsoe Ecm »
EINOO0N CCTh DOI0CA TPOKPYTIN. RAAMITC M2 GCTYNOK OPOKpYTIN B DCpCTIMMNTe
€70 BHEGEL, TTOGM DPOTHTATE TEACT JATAMRY 30 KOKI

BunotmuliTe 1 TaME B ToM DOPADe B AOTOPON OHM 12KM Sl MKOMOSIN
B ERH Tﬂ!@n‘-‘mf HANNE, KOTOpOe Ne VIMTCL BMDOIHNTS Cpary. N
DEPEXOTATE K CIETVIOTEMY

Ecan Bu msepomimi pabory pasaiDe. 963 MLONTDITCE BPEt. OTREIERNOS
H2 of BMNOTHERNE. TO MOKETE BOCOOTAIONATRCN KHOMIKIN BOIBPAT M BEPHYTICN
X jazameed. kotopase Bu nporyomme. s eme pan mposepiTs Caom OTRETM

Bavmu npotywennade Baan 1 aunoTMemGle IATMRL CYMOMIPYIOTCE
Mocrapaditecs ssmomsmTs K2k Moa®o Gomuame azwodi B KaGpITs KK MOANO
Gomme GaTI08

Tl sanepmennt padoTd BEOGXODOI0 KAKITE KNOMY «JaBepumims TecTs
Mocae voro kax Bu amepumem paborty. BEpHYTACA K & BUDOTHCRIOO Gvaer
HEBO MO ANO

Ju wun mmomennt paford munare snomy «lpmerymm x
BLTIO THERIEO-

AKeraen yemeva!

© 2011 Smammarnans Gryutie fo SALEODY § CBRER SLOSIBImn & myu
e e L L)

Puc. 2.1 IIpumep MHCTpYKUUH JUTs 0Oydaronuxcs 1no BeinoiaHennto KNUM.
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EHIMO. 7 xmce. Bapuy 2 11
Ry1smueuposan ue 1emmeso onénsa
Uptymmmlmmm
MHOTIA MCOOMIYIOT HacTofl Jpemux mammox rpmtos. [lix sroro mommor
m.wamcuﬂnmmm
HACTOHl 9EPe MIPTIO H OGILTLHO NOTHEIOT MM OTPEIKH JPCRCCHHM

e P -
SO preTEE B TR

€ xaxofl DeTMIo roTORAT HACTOl ) MNNOK JETHErD onexKa’

1) B perymTare BDOHBANNN TPHONNIS YVETIAHNCTCY H 3aTes Jere
DPORKKIET B CYGCTpaT

2) Hb momox BMMBRNOTCE CHOPS MPHO0S. COOCOGHE K JACETCHII0 CYGCTpaTa

3) Bsnoemamme B BOJC B TEUCHMM CYTOK mp K rubean P
BPETHLIX TT0
4) Hb mumox dop A HOBLIE HITH [P
oner: [ ]
oxn vt Rkl
B g SOMYCLNE TR

EHIO. 7 xcaace. Bapuarr 2 12
Baok &
NPHTHBHAA Y TEKTPOCTAHIIHA

Pafora npumsnex aextpocrasunl (TI3C) 1axmonaercs » passmue ypossedl
BOIM BO BPEMY NPILTHBOR I OTTMBOR, B "WeM GOTBIE ITA PATHIMLA, TeM GOTRUTYIO
MOEMOCTS MOKET PAIBHBATS AIEKTPOCTAMIDIL.

M3C, Kak Mpanito, PAIMEMAKT B YCTRAX Pek IWIH MOPCKX jammsax. ¥eactok

AWBATOPHH  OTICTNETCA  OT  MOpR KOHCTP

Emnxamn P P ey aj

B YCTRAX PEX ITH MOPCKHEX Jamsax’

o Wetha O mARSCEY ol -3y
HOrEos s e SOMYCEIETER

Puc. 2.2 Ilpumep npencraBnenus TekcToB 3aganuii B KUM.

OTBeTHI K 3AJaHAAM

EHI'O. 8 xnacc. Bapuasr 1 14

Ne Otpet

bamm: 3a 3azanHe

145

2 Dawia, eCIH BEpHO YKA3aHE!
TpH MEMeHTa OTBeTa;
1 Gam1, ecTH BepHO VKa3aHHI
OIHH-IBa F1EMEHTA OTBETa

1 bamn

12

1 famn, ecTH BepHO YKa3aHEI 00a

45

231

11

12 4

245
13

16 OeTIBIi aMyp

17 4

Puc. 2.3 HpHMep OpeACTaBJICHUA OTBCTOB K 3aJaHUAM C KPATKUM OTBECTOM C YKAa3aHUCM

0aJIIOB 3a BBLIIIOJIHEHHE 3aJaHMUIA.
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EHIO. § xaace. Bapseasrr | 15 EHI'O. § xzace Bapsasrr | 16
Kputep © pAIBEPHYTRIM OTRETOM Bonoassh oreer
]I[ Bonsoamuil oTeer N S e * ' o, B P c o
BeyIpt IpyETa Tem o [DepelaéTcA DOCPEICTIOM  TEMIOMpOBOIHOCTH PL"I}L 1
TemwomposoIHOCTE TPYHTA HHIKAA, DOOTOMY MOPOIPes (WM OCTMEBAHNE) P - HACKIITANOT
OPORCXOTHT O9EHE METIERNO. ITHM OORACHEETCH, NoTeny unModl TeMmepaTypa WK . e .
B rayGeme BMme "eM M) DOBCPXHOCTH MOTEM, 3 JCTOM HKE, WeM Ha MATHe THCTM TYTOBMX pacremmi IKTEOTCH KopMoM IT0 paisEBaomelict
| DOBEPXHOC TH - MOR0TH '
S B LS VEa1aKa | 1 Gamx
THE OTBETA. BUTH OTBET OTCYTCTBYET 0 catioe OTber BedepHAi WM OTCYTCTBYET 10 6axwn
Bomsoasmil oteer
[ 7y0sEa MpoMEpIINIEN IPYHTA B AECY MeHLDe, e 0oJ Joporoll B aecy noma Bonoasih oTBeT
OUAPMTA CIOCH CMCTA, KOTOPMH XEINCTCN XOPOWMM  TCILIONIOANTOPON B Bupoa me smaverca oo Beame & A GeaomM CHery
VMeHRIICT ravOEmy npomepiamms [pvET nmog oporofl mpoMepiaeT Ha MPAKTHISCKH BEPALTITIME. JTHM MOKET 00% 1 mpeano ]
Gomaio rAVGHHY, NOCKOTBEY H3 JOPOTt HET CHET3 M HOJ J0porofl EICKIAN BRG0P MHHTBHHAMG! KPICHRX KIMEIKos
rpaBuil i DECOK. KOTOPKE NPOMEPIAKOT GOThme, 96N ITHHHCTHI MPYHT OTRET. B 0 MONCHEHME 1 oaz1
Moa $yRIameRToM J0Ma [PYHT HE OPOMCpRCT Tar kak DOCTURHHO THE OTRCTR., IIH 0TBET OTCYICIBYET 0 Gaxwon
FTCTEYET TENI00TIa"a o1 o 2 B [PVET "Sepes noa
| Tlp#peeno sepoe o6uacHenue 11 Tpex wenentos | J 6aana 4] ool oteet
E{p_;rmnﬂ«mmmmmm‘xnmm 16am B ¢ GAATONPRATHAS TEMDEPATYPa BOTM TN HEPECTA OKVEL — 0-8 °C, 410
| COOTBETCTEYET cpemedl TeMmepaType BOTM B ITOM Mecaue
B nomou 0ORICHERIN J0MVINERa ommGia T i - o 3 banma
rme CIRETL. N OTRET OTCYTCTNVET 0 Gazros Jlast pepwuit OTBET. HO NORCHERIE REBEPROE ILTH OTCYTCTBYET 1 6au
1] Bonsoaon orser | Otper mesepmuti wan oTcyTCTRVET 0 Gaton
Thron  Mafickoro  AVKR JOTAHE MPHBITRCY B [PYHT HHAE YPORHY
nposepsaums. B Boaoroackoll ofmacti, cyas no xapre, 310 npmsepso 1.5 M lE[ Bonsoassdli oTeer
B Kpacozapckod Kpae THMMHKH MOTYT MMMOBATH BMIME, Tak Kak rayOuma B nepsoit nozosime asrvcra IUTH  centxope
AR COCTARTAST o 70 cu Tlas pepiui otsey Ti dam
| [lpspeseno sepmot OOLACHEHES 114 IBYX MIEMEHTOB | 1 6anx Oreer Bepeprui i oTcyToTEYeT [0 6amcs
Jlanw zpyree OTBETA, HTH OTBET OTCYTCTRYET 0 Gataoe
[=] Bomsoanuiii ovser [1s] Bouo szt orwet
EcTecTienEMe BOJOSMM HE MOTYT OGECTETHTS GOTREOS THCIO Moel putnod CopuyTHPOBARO YTREPAICHHE O HATIIHN OOPATHOM FABNCIOCTH. 96N BRIme
npoTyamelt Teum BOIM. TeM Xyike (Hitke B B0z
HITH | las seprousit orser 1 bam1
COpoc B3 PRIty NOCTORHHO PAcTET, 3 OPHP DOy AR HC Jasn: 3pyTie OTRETLL TN OTBET OTCYTCTEYET | 0 6azmom
HIH
B OPYIX OCYIMECTRINOT CEACKUNORRYIO patoTy
HIH
VAN KK TIOT HOBRIS BILTR
VEAKAHA |1 6aaa
OTeeT ReBepHLIL T OTCYTCTRYET | 0 6az08
[ F: 4] urywlia y 8 cbepe of -y © 2001 Seaeparmsin Crywlia 0 wASIC0Y § OO OEDANCEAmEL § m Iy
FoTaDc Baeuse e SOTYTRIETER HoraD s St e QORYCRISTOR

Puc. 2.4. [Ipumep npencraBiaeHus] KpUTEPUEB OLIEHUBAHUS JJIs 3aJJaHUI C pa3BEPHYTHIM OTBETOM.

Kaxnasiit KM oOecniednBaeT OLIGHKY BCEX TPEX €CTECTBEHHOHAYYHBIX KOMIIETEHIIUH:
Hay4YHOEe OOBSCHEHUE SBIICHUN, MOHMMAaHUE OCOOCHHOCTEH €CTECTBEHHOHAYYHOTO HCCIICIOBAHMSI,
WHTEpIpETaIs JaHHBIX U UCIIOJIb30BAaHUE HAYUHBIX JI0KA3aTEIbCTB IS MMOTYUYEHHUs BHIBOJIOB.

3amgaaus KM 1o orieHKe ecTeCTBeHHOHAYYHOM IPaMOTHOCTH 0a3UPYIOTCS HAa KOHTEKCTE, T.€.
B Hayalle KaXIOoro 3ajaHus (WIM TPYNObl 3aJaHuil) oOydwaroniumcs mpeziaraetcss HeOONbIIon
TEKCT, KOTOPBIA OMUCHIBAET KaKyIO-JIMOO >XU3HEHHYIO cuTyaruio. Kak mpaBuio, OONBIIUHCTBO
JAHHBIX, HEOOXOJIUMBIX JUIsl BBHITIOJHEHHS 3aJlaHUi COACPKHUTCS B TEKCTe K 3amaHuro. Jis
BbITIOJTHeHMSI 3aiannii KM HeoO0XoauMo IpUBIIeKaTh 3HAHUH, TTOJTyYEeHHBIC TIPU H3YYCHUH KyPCOB
ouonoruu, ¢pusuku u xuMuu. Tematuka 3aganuii KUM cooTBETCTBYET COAEP>KAHUIO MPUMEPHBIX
MporpaMM IO €CTECTBEHHOHAYUYHBbIM mpeaMeram juist 7, 8 uimn 9 knaccoB. Kaxaeiii Bapuant KM
COJICP)KHT 3aJlaHusl, Oa3UpYyIONIMecs Ha TMOHATUHHOM arapare pasHbIX eCTECTBEHHOHAYYHBIX
MIPEeIMETOB.

Kaxnaerii KM nis 7 kimaccoB BkimiodaeT 18 3amanmii, misg 8 kiaccoB — 20 3agaHuid, s
9 xmaccoB — 22 3aganus. 3ananus KHM  paznuuarorcs npoBepseMbIMH  KOMIETEHLHSMU,
KOHTEKCTaMH, YPOBHEM CJIOKHOCTH M OMUPAIOTCS Ha COJCPKAHUE PA3HBIX €CTECTBEHHOHAYYHBIX

MPEAMETOB: OMOJOTUH, (PU3UKH U XUMUHU.
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B Tabmume 2.1 mnpencraBneno pacnpenenenue 3amanuii B KM mo mnpoBepsieMbiM

KOMIIECTCHIHAM IJIsA Pa3HBIX KJIACCOB.

Tabauya 2.1
Pacnpeoenenue 3a0anuii no npogepsaemvim KoMnemeHyusm
[IpoBepsiemas KoMIIETEeHIUSA KomnuectBo 3amanunit B KUM
7 knacc 8 Kiacc 9 knacc
HayuHoe o0bscHeHMe sIBICHUN 9 10 10
[Tonnmanue ocoGeHHOCTEN HAYYHOT'O UCCIIEIOBaHUS 4 5 6
NHuTtepnperanus JaHHBIX U UCIOJIb30BAHUE HAYYHBIX 5 5 6
JOKa3aTeNbCTB JUISI TOTYYSHHSI BBIBOJOB

NTOI'O: 18 20 22

KHMM BkmIro4aroT 3alaHuA, COACPIKAHUC KOTOPbIX OHNHUPACTCA Ha KOHTCKCT OJHOI0 H3

CIIETyFOIIHUX OJIOKOB:

1)
2)
3)

4)

«ITporecchl u SIBIICHUS B HEKUBOW IPUPOJIEY;

«ITporiecchl u IBIICHUS B JKUBOUW MPUPOILH;

«CoBpeMeHHbIE TeXHONOTHM», «TeXHHKa U TEXHOJNOTMH B ObITY», «lcmomb3oBaHue
MIPUPOHBIX PECYPCOBY;

«CoxpaHeHHe 370pOBbsl ueloBeKa», «ONacHOCTH M PUCKW», «IKOJIOTMUECKUE

poOIEMBI».

3aganus B KM oObenuHeHbl B rpynmnsl mo 3-6 3anaHuid, kaxjaas rpynmna Oasupyercs Ha

OTJEeNbHOM KOHTeKcTe. B Tabmuue 2.2 mnpuBeaeHo pacmpenenenue 3aganuii KMM  mo

HCIIOJIb3yCMbIM KOHTCKCTAaM.

Tabnuya 2.2

Pacnpedeﬂenue 3a0aHUll no UCNONb3YeMbIM KOHMeEKCmam

KoHnTekcTsl Konnuectso 3anannii B KUM
7 knacc 8 kiacc 9 knacc

[Ipomneccel u ABNEHMS B )KUBOM NpUPOJIE 5-8 5-7 6-8
[Ipoueccel 1 siBIEHUS B HEKUBOM NPUPOJE 5-8 5-7 6-8
CoBpemeHHbIe TEXHOJIOTUU. TeXHUKa U TEXHOJIOTUN 3-5 4-6 4-6
B ObITYy. Mcnonbp30BaHKMEe IPUPOAHBIX PECYPCOB
CoxpaHeHue 310pOBbsI YEIOBEKA. DKOJIOTNIECKUE 3-5 4-6 4-6
npo6aembl. ONaCHOCTH U PUCKU

HUTOI'O: 18 20 22
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Kaxneit KMM BrimrogaeT 3agaHusi, ONUpAOIIMEcs HA TMOHATUHHBIM anmapaT HECKOIbKHUX
€CTeCTBEHHOHAYYHbIX IpEeAMETOB: Ouosiorus, ¢uznka u xumus. B Tabmuue 2.3 mnpuBeneHo
pacripeieieHue 3alaHui 1o 001acTAM 3HaHUM.

Tabruya 2.3

Pacnpeoenenue 3a0anuti no obaacmam 3HaHuil

O06acTH 3HaHUH KomnuectBo 3agannii B8 KUM
7 knacc 8 Kiacc 9 knacc
buonorus 8-10 8-10 8-10
dusznka 6-10 7-9 8-10
Xumus 0-5 4-6 4-6
NTOI'O: 18 20 22

Kaxnpiit KM Bkitouaer 3afjaHusi TpeX ypPOBHEW: HU3KUW, CPEIHUNA M BBICOKUN YPOBHHU.
3amaHus HU3KOTO YPOBHS CIIOKHOCTH ONMPAIOTCS HA Y3HABAHWE M BOCHPOM3BEACHUE (DAKTOB,
TEPMUHOB, TIOHSTHH, BBIWICHCHHE WHPOpPMALIUU Ha TpaduKe, cXxeMe W T.II. 3aJaHus CPEIHETrO
YPOBHSI pacCUMTaHbl Ha ONHUCAaHME WIM OOBSICHEHHE NPOLIECCOB, IJIAHUPOBAHUE JIECHCTBUM,
(GopMyIMpOBaHHE TPOCTHIX BHIBOJOB. 3aJaHMs BBICOKOTO YpPOBHS MPEAINOaralT aHajiu3
HECKOJIbKUX MCTOUYHUKOB MH(pOpManuu, 00001IIeHre U OLEeHKY AaHHBIX. B Tabnuue 2.4 npuseneHo
pacnpenesieHue 3a1laHuil o YPOBHIM cl0XkHOCTH B KM 117151 pa3HBIX KJIACCOB.

Tabnuya 2.4

Pacnpeoenenue 3adanuii no yposuio cioxcnocmu

YpOBEHB CIOKHOCTH KonuuectBo 3ananuit B8 KUM
7 kiacc 8 kiacc 9 kiacc
Hu3skuii ypoBeHb 6 6 7
Cpennuii ypoBeHb 9 11 11
Bricokuil ypoBeHb 3 3 4
HNTOI'O: 18 20 22

B KHM mpencraBineHsl 3aJaHusi pa3indHbIX (OpM: C KpaTKHUM OTBETOM (B BHJIE 4YHCIIA,
B BHJe OAHOW nudpbl, B Buae Habopa mudp, B BUIAE CIOBA/CIIOBOCOYETAHMS) U C Pa3BEPHYTHIM
OTBETOM (C 00bEMOM OTBETa OT OAHOTO 10 3-4 mpenioxenui). [Ipumepsl 3amanuii pa3Hbix Ghopm

IpUBENEHBI Ha puc. 2.5-2.9.
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]El Ilpr kakoil TemmepaType B BeCEHHHH [epHOJ OKYHB, BEIXOA H3 OlENEHEHHT,
HATHHAET NPOSRIATE MHINEBY aKTHBHOCTE?

Ortger: °C.

Puc. 2.5. [Ipumep 3aanusi ¢ OTBETOM B BHJIE YHCTIA.

II[ Tlowemy HaryIBHEIH NOpyA HMeeT caMykR OOIBIOIHE IIOmMATe H 00BEM Mo
CPAaBHEHHIO C OCTAMBHEIMH THIAMH IIPYAOB B PEIOHOM Xo3fHcTBe? VEKaXmHTe

BEPHEIH OTBET.

1) B marymeHOM Dpyay ZOMEHO COAEPEATBCE OJHOBPEMEHHO MHOTO PHIOBL
TTOOEI 00ECTIETHTE IOCTABKH B TOPTOBYIO CETE.

2) B HaryieHBIH Npyl NOOCTYHAeT BOJA H3 pPeKH, IJe OHA XPAHHTCA 1A
JaTEHeHIIeTo HCIIOTB30BAHHS B X024HCTRE.

3) B HaryIBHEIH IPYJ NOCTYNAeT HCOOIB3yeMad BOJA H3 IPYTHX OPYJ0B. Te OHA
OYHIIAETCH H Janee cOPACEIBAETCH B PYCIIO PeKH.

4) B HarymeHOM Npyay pelO0BOIEI BEIBOIAT HOBBIE TOPOIEI PHID.

omer ]

Puc. 2.6. [Ipumep 3amaHus C OTBETOM B BHJIE OJTHOU TUDPHI.

II[ Jlna Toro IT00BI ONPEETHTS, PearHpyeT JH AHBOTHOE HA ONpeIcIEHHbIC [BETA,
HeoOXOZHMO HCCTIeJOBaTh €ro MOBEJEHHE, a TaKOe HCCIEJOBaHHE CBA3AHO C
OIpeAeIEHHBIME TPYAHOCTAMH. EC/H AHBOTHOE 00Y9EHO BHINONHATE KaKHE-THOO
VCJIOBHO peuieKTOpHEIE AeACTBHA B OTBET Ha NPEIBABIEHHE IBETHOTO NpeIMeTa,
3T0 emé He O3HAYaeT, IT0 OHO pearHpyeT HMEHHO Ha €ro [BeT., T.e. Ha
ONpeeTIEHHYI0 JUIHHY CBETOBOH BOJHBL. BO3IMOKHO, 9TO BKIHHANOTCA APYTHE
haKTOopEL
YcraHOBHTE COOTBETCTBHE MEAIY SKCOCPHMEHTOM H  JONOTHHTEIBHEIM
daKkTopoM. KOTOPEIH MOKET OOBACHHTL PpE3YNBTaT 3KCIIEPHMEHTA, IIOMHMO
pearHpOBAHHA Ha ONpeAeIEEHEIH IBET.

OITMCAHHME ,IIOHOJII'EHEJIBHBII‘:I
3KCTIEPUMEHTA PAKTOP

A) TeaéHka TPHYTHIH K Xémomy 1) V IpeIMeTOR ecTh
IIACTMACCOBOMY Beapy. BmocnencTenm oH XAPAKTEPHEIH (MIPHBEITHEIH)
He 00paman BHHMAHHA ATFOMHHHEBEIE 3amax.
BE.IQJ&_ HATIONTHEHHEIE MHINEH. HO 3aTO JH3aT 2) PazHrie MATEPHATEI  IIO-
mycToe KErToe BEOpPO. Brln cenaH BRIBOIL pasHOMY OTpaXxarT
9TO0 TEAEHOK PA3MHIACT KENTRIA BET. CBETOBEE Iy9H (HMEIOT

b) Bo Bpema KOppHAE OBIK  aTaKyeT Pa3HYI0 APKOCTB).
pmaionmﬁca x:pacnm'l IUTaIm MaTajzopa 3) KuBoTHOE pearupyer Ha
HIH MO0y TKAaHb KPAacHOrO mBeTa. bBaun JABHKEHHE [IPeIMETOB.
CHeMaH BEIBOX. IO OHKa pPasIPakaeT 4) JKmpoTHOe pearHpyer Ha
KPaCHEIH IBET. IIBET NPEIMETOB.

B) V cobaxm OBUT 119 HIPE MOOHMBIH MTI 5) @oropemenTOps! KHBOTHEIX
caHero usera. OHa BCerja BEIOHpPANA €ro H3 HEJOCTATOTHO H3YIeHEL.
KyTH Pa3HONBETHBIX MfIeH TaKOro ke
paaMepa. BelT caemaE BEIBOJ, 9TO codaka
PaTHYAET CHHHH [BET.

A|B|B

OtBert:

Puc. 2.7. [Ipumep 3amanus ¢ OTBETOM B BHJIE Habopa udp.
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Kakyro MEpHyIO phI0y HEBO3MOKHO MOHMATE B O3epe BO BpeMA IOMIEIHOH
prIOamE®H?

Otger:

Puc. 2.8. [Ipumep 3aganusi ¢ OTBETOM B BUJIE CIIOBOCOYETAHMUS.

B kauectBe KartaaH3aTopoB B 90% MMPOMBIIITICHHBIX XHMHYECKHX [IPOLECCOB
HCIOJIB3YKTCA HOHBI H CO€JHHEHHA TAAKCIBIX META/UIOB: CBHHIIA. MEIH. XpoMa,
NaLIaaus, IUVIATHHLI, OCMHA. TeXHOJI0rHH, pmpaﬁomuume B KOHIIEIIHH «3eIéH0i
XHMHH». MO3BOJAKT 3aMEHHTh HX Ha JIPyIrHe METaLIbl. HAallpHMEp KaJIbILIHii
H MarHHii.

OO0BACHHTE, noueMy TakKad 3aMe€Ha OJHHX METAUIOB Ha JPYTHe COOTBETCTBYET
KOHLEIIHH «3e/J18HOoH XuMHH». OTBeT MOATBEpAHTE CBOHCTBAMH META/LIOB.

OT1BeT:

Puc. 2.9. IIpumep 3aganus ¢ pa3BepHYTHIM OTBETOM.

Ha Bemonnenue Bcex 3ananuii KM otBogutcs 60 munyt. [IpumepHOe BpeMs BBIITOJIHEHUS
KaXJI0T0 3aJlaHusl paboThl cocTaBisieT 2—4 MUHYTHI.

PesynbpraTel BbimonHeHus 3agaHuii KM ouleHMBAIOTCS y4yWTENeM WIH  SKCIEPTOM
B COOTBETCTBUU C MPENJIOKECHHBIMM KIIOUYaMH M YKAa3aHUSIMH K OLECHMBAHMUIO ISl 3aJaHUi
C KpaTKUM OTBETOM U B COOTBETCTBUM C KPUTEPHUSIMHU OLECHUBAHUS ISl 3aJaHUN C Pa3BEpHYTHIM
OTBECTOM.

Bce 3amanus oOLeHMBAOTCS MakCHMMaiabHO B 1 wim 2 Oamna. MakcuManbHBIA Oamn 3a
BeINONHEHHE Bcex 3amanmii KM 1 u 2 misg 7 KJ1accoB COCTaBJIsIET 25 0alioB, IS OCTaJbHBIX
BapUAHTOB MAaKCHUMAaJbHBIN Oamn coctaBiser 26 OamnoB, mis KUM 1 m 2 nmna 8 kiaccoB
MaKCHUMaJbHBINA Oai cocTaBisieT 26 6aioB, A OCTANbHBIX BapuaHTOB — 28 Oamios, st KUM 1
u 2 ans 9 KjmaccoB MakCHMalbHBIA Oamun coctaBiseT 32 Oamia, JUIsl OCTANbHBIX BapUAHTOB —
30 OaoB.

K 3amanusiMm ¢ KpaTKMM OTBETOM MPHUIIAraeTCs KUY U MOPSAIOK OLICHUBAHMS, BKIIOYAIOIIUN
OTNHMCaHUE OTBETAa HA MAaKCHUMAaJbHBIM 0ajl, Ha HEMOJHBIA Oamn (ecliM 3aJaHue OIEHHUBACTCS
B 2 0aJuia) ¥ ONHMCaHUE HEBEPHBIX OTBETOB.

Jnst 3amaHuil ¢ pa3BEpHYTHIM OTBETOM OINKCHIBACTCS BO3MOXHBIM BapHaHT OTBETa
oOyyJaromerocsi, OTBEUAIOMIUKA TPEOOBAHUSAM K IIOJHOMY BEPHOMY OTBETY, W TMPEAJIararoTcs
KPUTEPUU OIICHUBAHMS JAJISl MOJIHOTO BEPHOTO OTBETA HA MAKCHUMAIBHBIM Oamn U JJIs 4aCTUYHO

BCPHOI'0 OTBCTA C YKAa3aHUECM COOTBCTCTBYIOILICTO Oamna.
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Ananus PE3YJIbTAaTOB BBIIIOJIHCHUA pa6OTI)I H€O6XOI[I/IMO IMPOBOAMTD 10 IBYM HAITPABJICHHUAM:

1) mnaMBHAyanbHAs OI[EHKA Ka4ecTBa €CTECTBEHHOHAYYHON IPaMOTHOCTH 00yYaroIIUXCs;

2) KauecTBO OCBOCHMS €CTECTBEHHOHAYYHON IrpaMOTHOCTU B 00pa30BaTeNIbHOM OpraHu3alnu.
WnpuBuayanpHas OLIEHKA OMpEAeNsieTcss CyMMapHbIM OajioM, HMOJTYYEHHBIM OOydarouiuMcs 3a
BBITIOJIHEHUE BCEX 3afaHuil pabotel. B Tabnume 2.5 mpuBeaeHO pacmpenesieHue Mo YpPOBHSAM
€CTEeCTBEHHOHAYYHOM TI'pPaMOTHOCTH B 3aBHUCHUMOCTH OT IOJIy4eHHOro Oajuia 3a BBINOJIHEHHE

3amannii KUM ms 7, 8 m 9 kimaccos.

Tabnuya 2.5
Pacnpeoenenue obyuarowuxcs no yposHam ecmecmeenHOHAYYHOU SPAMOMHOCIU
YpoBeHb JlnanaszoH 6ajioB 3a BBIMTOJTHEHUE
€CTECTBEHHOHAYYHOU sagaau KM
IPaMOTHOCTH 7 kyacc 8 kimacc 9 knacc
Henocrarounslii ypoBeHb 0-10 0-11 0-12
ba3oBblil ypoBeHb 11-16 12—-17 13-18
I1oBbI1IEHHBIN YPOBEHB 1721 18-23 19-24
18-21 (mna KUM 19-26 (nna KUM
1u?2) 1u?2)
Brlicokuil ypoBeHb 22-26 24-28 25-30
22-25 (nss KUM 22-26 (mss KUM 27-32 (ns KUM
lu?2) lu?2) lu?2)

I[JISI HH[[HBHI[yaHBHOfI OLICHKM KadC€CTBa GCTCCTBGHHOHay‘-IHOf/'I rpaMOTHOCTH 06yan0Luch;1
OTIPEAICIIAIOTCS KpoMe Oalia, MOJIyYeHHOTO 00ydJaroImuMces 1o pe3yibTaraM BeimoHeHuss KUM u
buKCHPYIOIIUI €r0 YPOBEHb €CTECTBEHHOHAYYHON TPaMOTHOCTH, OTIPEACIISIOTCS:

— CpeAHM MPOLEHT BBINOJHEHUS 00y4alomKUMCs TPYNI 3a/laHui, MPOBEPSAIOMINUX Pa3TUUYHbIE
KOMIIETECHIINH;
— CpeAHMH TMPOLEHT BBHIMOJIHEHUS OOydYarolMMCsl TpPYIN 3aJaHuil pa3HOTO YpPOBHS
CJIO’KHOCTH;
— CpeAHMH MPOLEHT BBIMOJHEHUS OOY4YaloIMMCS 3aJaHuil, MOCTPOCHHBIX HAa COJEP>KAaHUU
Pa3HbIX €CTECTBEHHOHAYUYHBIX MPEIMETOB.
Ha ocnoBanum >3Tux JAaHHBIX OMPCACIIAOTCA JOCTUIKCHUA U ,Z[G(l)I/II_[I/ITI:I 06yqa}omer 0Cs1a B OCBOCHHHU
€CTCCTB€HHOHaquOI>'I rpaMOTHOCTBIO U, B ClIydac HCO6XOI[I/IMOCTI/I, IJIAHUPYCTCA MHAUBUAYAJIbHAA

KOppEeKIIMOHHas padora.
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JInst OolleHKM KayecTBa OCBOCHHUS E€CTECTBEHHOHAYYHOW TPaMOTHOCTH B 00pa3oBaTelIbHOU
OpTaHU3aIH OTIPEEIISIIOTCS
— CpeaHui MpOUEHT BhIMoJiHeHUs BapruanToB KM nyist kiacca;
— TIPOLEHT 00yYarolUXcsl, JOCTUTTLNX Pa3HbIX YPOBHEHN €CTECTBEHHOHAYYHON TPaMOTHOCTH;
— CpeIHHMH TPOLEHT BBIINOJHEHHS KIAcCOM TPYNN 3aJaHMM, IPOBEPSIONIMX pPa3HbIE
KOMIICTCHIINH,
— CpEIHHUH MPOLIEHT BBIITOIHEHUS KJIACCOM TPy 3aJaHUN Pa3HOTO YPOBHS CI0KHOCTH;
— CpeIHUM IPOLIECHT BBIOJIHEHUS KJIACCOM IPYIII 3aJaHMM, IIOCTPOCHHBIX Ha COJEPKAHUHU
pa?,HI)IX CCTGCTBGHHOHay‘-IHI)IX Hpe[[MGTOB.
Ha ocHOBaHWM 3THX MaHHBIX BBIICISIOTCS TPYMIBI 00ydaromuxcs, o0Jagaronue OJMHAKOBBIMHU
nedpunuTaMu B 0O0JACTH €CTECTBEHHOHAYYHON TPAaMOTHOCTH, 4YTO IIO3BOJIAET IIJIAHUPOBATh
KOPPEKIHOHHYIO paboTy ¢ ydeToM auddepeHnnanuu o0y4yaronmxcs M0 YPOBHIO MOJATOTOBKU H
BBISIBIICHHBIX TIpoOJeM. B ciyuae eciu B 00pa3oBaTenbHON OpraHU3alyy K BBIOJHEHUIO PAOOTHI
MIPUBJIEKAETCS] HECKOJIBKO KJIACCOB, TO MTPOBOJIUTCS CPABHEHHE MEPEUNCIICHHBIX BBIIIIE MMOKa3aTenei
BoimostHeHUST KM 17151 pa3HbIX KJIacCOB W TMOJYYEHHBIE JaHHBIE COOTHOCSTCS ¢ OCOOCHHOCTSIMHU
MEeJarornYecKux TMPaKTUK Pa3IWYHBIX YUHUTENeHl eCTeCTBEHHOHAYyYHOTO IHMKJIA, pPaboTaromux

B OTHX KJIaCCax.

KWM, chopmupoBanHbIe W3 3aaHUi 0aHKa 1O OIEHKE €CTECTBEHHOHAYYHOW I'PAaMOTHOCTH,
MpeAHa3HayYeHbl JUIsl HWCHOJb30BaHHUSA B  pPAMKax BHYTPEHHEI0O MOHHUTOPUHIA  YPOBHS
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH B 00pa30BaTelIbHBIX oOpraHu3anusx. HHTerpupoBaHHBIN
xapakrep KM He npenanonaraer MCrosib30BaHHUsS pabOThl B 1LIEJIOM Ha YpOKax Kakoro-inbo
€CTECTBEHHOHAay4YHOro mnpeaMera. [lpm  minaHupoBaHMM ~ BHYTPHUIIKOJIBHBIX — OIIEHOYHBIX
MeporpusaTHii peanaraemelie B 6anke KM MoryT HCTonb30BaThCs IS pa3MUYHbBIX LIeTIei:

— JMarHOCTUYECKHX;
— MOHUTOPHUHIOBBIX;
— KOHTPOJIbHBIX.

Jlnst menedt AMarHOCTHKH I1€JecCO00pa3HO MPOBOJIUTE CTApTOBYIO paboTy B 8 m 9 kimaccax
B Hauasie y4eOHoro roaa. B atom ciydae HeoOxomumo ucnonbzoBath KM, mpenHa3sHaueHHBbIE
Uit mpenpiaymero kiacca (Hanpumep, KMUM st 7 kmacca nnst 8 kiacca). Takas craproBast
JMarHOCTHKA JO0JKHA COMPOBOKIATHCS MOJIPOOHBIM aHATIM30M PE3YJIbTATOB [0 OCBOESHUIO KaXKJI0M
U3 TpeX KOMIIETEHIUI KakK JJs BHIOOPKU B LIEJIOM, TaK M JJig Kaxaoro odyuatomerocs. [Ipu stom
aKLEHT NP aHaIM3e JOJDKEH JeNaThCsl HE CTOJIbKO Ha (PMKCALUK CTaTUCTUYECKHX pe3yibTarax,
CKOJIbKO Ha BBIBICHUE JACPHUIMTOB B OCBOCHUM KOMIICTCHIMA B TIEJIOM M OTJCIBHBIX

IIO3HABAaTCIbHBIX HeﬁCTBHﬁ, HpO6J’I€M C IIOHUMMAaHHMEM KOHTCKCTOB, BBbIIIOJIHCHHUECM 3aIlaHI/Iﬁ
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B 3aBHCHMOCTH OT UX YPOBHS CIIO)KHOCTH U (OPMBI UX IpejcTaBieHUs. Takoil aHanu3 TOJKEH
CTaTh OCHOBOM /Jisi pabOThl METOAMUECKOTO OObETUHEHHS YUUTENEeH €CTeCTBEHHOHAYYHOIO 1IMKIIa
M0 TUJIAHUPOBAHUIO pabOThl Ha Y4YeOHBIN TOJ, BHECEHHS] KOPPEKTUB B TEXHOJOTUU OOYUYEHUS U
UCTIOJIb3yEMbIe TUJAKTHUECKUE MaTepUalbl yuuTesneil Ononoruu, GU3nKu U XUMHH.

MounurtopuHr OCBOEHUS 00y4aromuMucs €CTECTBEHHOHAYYHOU IrPaMOTHOCTH
¢ wucnoimp3oBanueM KHWM OGanka nmnpeamosaraeT MpPOBEAEHHWE  OICHOYHBIX  IPOIEIYP
MOCNEOBATEIbHO B TEUEHHWE TpeX JeT OOydeHus, a NpU HEOOXOAMMOCTH M TOBTOPECHHUS
IIPOLEAYpPHI B TEUEHHUE ro/1a. B cilyyae MOHUTOPHUHIa aHAJIN3 Pe3yIbTaTOB AKLIEHTUPYETCS, IPEKIE
BCEro, Ha JWHAMHKE pe3yibTaToB. [Ipu 3TOM 1enecooOpa3Ho OTCIEKHUBATh KaK OOIIMN ypOBEHb
OCBOGHHUSI KaKJIOW M3 KOMIETEHLMH B IIEJIOM IO BBIOOpPKE, TaK U TUHAMHUKY HHAWBHIYaJIbHBIX
pe3ynbraroB. [lpu 3ToM 1 BBIABIEHUS TEHICHIMMA A7 Kilacca HEOOXOIUMO HCIOIb30BaTh Kak
MUHHMYM [Ba [IOKa3aTels: M3MEHEHHE MPOIeHTAa OOyYalolmMXcs, JOCTHIIIMX BBICOKOTO,
MOBBILIEHHOTO ¥ 0a30BOr0 ypOBHSI €CTECTBEHHOHAYYHOM IPAMOTHOCTH M W3MEHEHHUE CPEIHETO
MIPOLIEHTA BBIMOJIHEHUS TPy 3a/1aHUH, MPOBEPSIOMIUX KAXKAYIO U3 KOMIETEHITHH.

Cnenyer orMeTuth, uto coiepxxkanue KM 0Oaszupyercs, Kak HpaBMIIO, Ha TEX 3JIEMEHTax
coJiepKaHus1, KOTOpble 00ydaronmecss U3y4aioT Ha YPOKax OHOIoruu, (PU3MKU U XMUMUHU B TaHHOM
KJIacce B T€UEHHUe Bcero roja odyueHus. [loaToMy npoBefieHHE MOHUTOPHUHIOBBIX MCCIIETOBaHUM
HEOOXOAMMO IIJIAHUPOBaTh HAa KOHen ydeOHoro roja. I[Ipu apyrux cpokax ImenecooOpa3HO
otoupats KM c yueTom npoiiieHHOro MaTepuara.

Jns ueneit koHTpous ¢ ucnonb3oBanrneM KM u3 6aHka OIleHOYHYIO MPOLEaypY TUIAHUPYIOT
Ha KoHel roja. [lepeBox mosydeHHBIX OaliOB B IIKOJBHBIE OTMETKM MOKHO OCYIIECTBISTDH
B COOTBETCTBMM C JaHHbIMM Tabmuusl 2.7. Ilpu 3ToM oTmeTka «5» OyIeT COOTBETCTBOBATH
BBICOKOMY YPOBHIO OCBOEHUSI €CTE€CTBEHHOHAYYHOU IPaMOTHOCTH, OTMETKA «4» — MOBBIIICHHOMY
YPOBHIO, a2 OTMETKA «3» — 6a30BOMY YPOBHIO.

Jist neneit popMHUpOBaHUS €CTECTBEHHOHAYYHOM IPaMOTHOCTH Ha ypOKax OMOJIOTUH, (PU3UKH
U XUMUU 11eJ1ecoo0pa3Ho ucrnonb3oBath He Bech KM B 1enoM, a orpaHuYuBaThCs OTIEIBHBIMU
OloKaMu 3aJaHUi WM OTAEIbHBIMU 3aJaHUSIMU Ha MaTepHalieé COOTBETCTBYIOILIETO MpeaMeTa.
Pexomengarmu  mo  ucnoinp3oBanuto  KHMM B mpomecce  oOydeHus — mpeameTam

CCTCCTBCHHOHAYYHOT'O IIUKJIA MPUBCACHLI B CIICAYIOIINX pa3aciiax.
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3. PexomeHgamum AJsl y4uMTeJedl OHOJOTMH 1O HCIOJB30BAHMIO B Ipouecce 00y4eHUst
omonorum  KHUM, chopmMupoBanHbIx Ha 0asze OaHka 3aJaHUil VIS OLEHKH
€CTeCTBEHHOHAYYHOIi TPAMOTHOCTH

KWM, npemmaraempie B 6aHKE 1O OIEHKE €CTECTBEHHOHAYYHOW IPAMOTHOCTH, KaK €IWHOE
LeJ0€  MOTYT  HCIOJIB30BAaTbCd B paMKax  BHYTPEHHETO  MOHHUTOPUHIA  KadecTBa
€CTeCTBEHHOHAYYHOH TOJATOTOBKM B o0Opa3zoBaTenbHOM opranmsamuu. Opxako uactu KUM,
Oazupyrommecss Ha OMOJOrMYECKOM MaTepualie, TPYIIIbI 3aJaHiid WM OTACIbHBIC 3a/JaHUsl MOTYT
IPUMEHATHCA B KauecTBE YUEOHBIX 3aJaHUI Ha PA3JIMYHBIX 3Talax ypoka M Ha pa3iMyHbIX THUIAX
YPOKOB OHOJIOTHH.

VYyeOHble 3a7aHus, HCIOJB3YIOMKECS B Mpolecce 00ydeHHs: OMOJIOTHH, Pa3HOOOpA3HBI IO
CoJIepKaHNI0, 00BEMY U BUAAM CaMOCTOSITEIBHON y4eOHOI paboThl, OHU SBISIFOTCS HEOTHEMIIEMON
4acThl0 y4eOHOro Ipolecca M BaXKHBIM CPEACTBOM ero aktuBuzanuu. OcoOyro II€HHOCTb
OpPEACTaBIAIOT 3a/JaHus, TpeOyrolue HHTEIEKTYalbHOTO HANpsDKEHUs oOydaromuxcs U
NPOSIBJIICHUSI CAaMOCTOATENBHOCTU. Takue 3afaHusi CIOCOOCTBYIOT YCBOCHMIO 3HAHMWA M YMEHHIA,
Pa3BUTHIO Yy y4YalIUXCSd WHULIUMATUBHOCTH, BOJIM, HACTOWYMBOCTH, HHTEPECA K YUCHHIO. YUalluecs
nproOpETalOT HABBIKM OpraHU3aluu y4eOHOH paboThl, yMEHUS NMPABHIBHO PAacCUNUTaTh CBOU CHJIBI
U BBIOpaTh Haubosiee 1eecoo0pas3Hble CPeICTBA JOCTHXKEHUS IOCTABJICHHBIX 1ieNei.

[Inanupys WCHONB30BaHME YUEOHBIX 3a/laHUM, y4HWTeNb, Kak MpPaBHUJIO, OMHMpAeTCs Ha
KJIaccu(UKaUIo 3aJaHuil B 3aBHUCHMOCTH OT XapaKTepa €ro IO3HABATEIbHOH AEATeIbHOCTH
oOyuatomerocsi.  CornacHo — Takoll — KiacCH(pUKalMM,  3aJaHud  [OJPA3AEISIOT  Ha:
penpoayKTHUBHBIE (TpeOyrolue BOCHPOM3BEACHUS BBIYYCHHBIX paHee 3HAaHUM WIH CrocoO0OB
JIecTBUI); TPEHUPOBOUHBIE (TPEOyIOIINE CAMOCTOSTEILHOIO IPUMEHEHUSI PaHee MPUOOPETEHHBIX
3HAaHWH, YMEHUH W HABBIKOB B YCJIOBHUSX, aHAJOTHYHBIX TE€M, B KOTOPBIX OHU (POPMHPOBAIUCH);
YaCTHUYHO-TIOMCKOBBIE (Tpedyromye Ju00 NMPUMEHEHHsI paHee NMPUOOPETEHHBIX 3HAHUMN, YMEHUN U
HaBBIKOB B YCIIOBHSIX, B OOJIBIIEH WJIM MEHBLIEH CTENEHH OTIMYAIOLIMXCS OT TeX, KOTOPbIE UMENH
MECTO Ipu UX (HopMUPOBAHUM; TUOO YACTUUHONW CaMOCTOATENBHOCTH B BEIOOpE crioco0a AeicTBus;
a100 TepeHoca HAIMYHOTO croco0a JeMCTBUS B JPYTHE YCIOBUS U NMPUMEHEHHs €ro Ha APYroM
POJCTBEHHOM COJIEp>KaHHM); TBOpUYECKUE (TpeOyrolre MONCKOBON aKTUBHOCTH TP BBIMOJHEHUU
HOBOT'O HENPHUBBIYHOIO BUJA 3a/laHUs; JIMOO CaMOCTOSITEIbHOIO BbIOOpa M MPUMEHEHUS HY’KHOTO
cnocoba JeMcTBUA M3 HUMEIOIIMXCS B HAJIMYUM Ha HEMNPUBBIYHOM COJAEP)KAaHUM; JIHOO
«U300peTeHUs» HOBOTO Crioco0a JEHCTBUS WM BUAOM3MEHEHHUSI CTapOro /IS BHIIIOJHEHUS HOBBIX
GyHKIU).

[IpemyraraeMble K MCTOIB30BAaHHUIO B YUeOHOM Tiporiecce 3amaHus mo owonorun B KM u3

0aHKa II0 OLICHKC eCTeCTBeHHOHaquOﬁ T'paMOTHOCTH B MOJIHOMN MCPE COOTBCTCTBYIOT IOHATUIO
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«3alaHAe y9eOHOE» CIIOKHMBIIEMYCS B JUIAKTHKE, a TAaK)KE MOJHOCTHIO 3aKPBIBAIOT BCIO JIMHEHUKY
3aJJaHUil COTJIaCHO BBIOPAHHOM HUMH KiIacCU(UKALUU: PENpOAYKTHBHBIC, TPEHUPOBOYHBIE,
YaCTHYHO-TIOUCKOBBIE (B OCHOBHOM) U TBOpueckue. IIpu stom B Omokax KHM BcTpeuaercs
MUHHUMAJIbHOE YHCJIO 3a/laHUi PENpOIyKTHUBHOTO XapaKTepa, KOTOPbIE OTHOCATCS K HHU3KOMY
YPOBHIO CJIOKHOCTH W HANpaBleHbl, Kak MPAaBWJIO, HA TMPOBEPKY OOMIET0 IMOHWUMAHHS
npeyaraeMoro B 6JI0Kke KOHTEKCTa. BoNbIIMHCTBO 3aJaHUil CPETHETO YPOBHS TPeOYIOT YaCTUYHO-
MOMCKOBOM AESITeNbHOCTH. OCKONBKY 3amanusi KM nocTtpoeHbl Ha BHEYYEOHOM KOHTEKCTE, TO X
BHITIOJTHECHHE 00eCleYnBaeT HE NPOCTO NPHUMEHEHHWE WMEIONIMXCS 3HAHWUM, a UX MEepeHocC
B MPaKTHKO-OPUCHTUPOBAHHYIO CHUTyallMl0, TEM CaMbIM T[IpUydYas MIKOJbHUKOB HCKAaTh
ONTHUMAaJbHBIE  CIIOCOOBI  pEIICHHS  Pa3HOOOpPa3HBIX JKM3HEHHBIX MPOOJEM,  CBS3aHHBIX
C ecCTeCTBEHHbIMH HaykaMu. K 3amaHMsIM TBOpPYECKOTO XapakTepa MOKHO OTHECTH 3a/laHus
BBICOKOTO YPOBHSI CJIIOKHOCTH, MPOBEPSIOIINE YMEHUSI CAMOCTOSATEIbHO BBICTPAUBATh JOCTATOYHO
CJIOKHBIE PACCYKICHUS C YUETOM IIEJION IEMTOYKH TPUUUHHO-CIICICTBEHHBIX CBS3EH.

BaxxneWmmmM 371€MEHTOB, MO3BOJISIONIMM IpaMOTHO 0ToOpath 0ok KM wim oTnenbHbIe
3alaHuil JUIs ypOKOB OWOJIOTHMH, sIBIIsSETCS Lieiemnonaranue. llenenonaranue ogHa U3 KIIIOUEBBIX
npoOjaeM COBPEMEHHOM MeToAukH oOyueHHs Ouonoruu. SICHO oOco3HaBaeMmass W XOpOIIO
chopMyMpoBaHHAsT ydeOHas Ielb — 3aJ0r ycIexa Kak BCero OOYYeHHs, TaK M KaKIOT0 U3 €ro
stanoB. ['pamoTtHO chopMmynupoBaHHass 1Ledb JODKHA OBITh  ONEPAlMOHAIBHOM, T.e.
B (popMyIHMpOBKE LI€TU AOKHBI OBITh yKa3zaHbl CIIOCOOBI M CpPEACTBA €€ JOCTIKEHHUS; a Takke
TUATHOCTHYHOM, T.e. OOBEKTHBHO IMPOBEPSEMOM C TIOMOIIbI0 OOBEKTUBHBIX H3MEPUTENCH,
KOTOPBIMH U BBICTYMAIOT B HallleM cirydae 3aaanus 6mokoB KM Ha marepuaie OHOJIOTHH.

Hamnpumep, ogHa u3 1eneil mpoMeKyTOYHOTO dTana o0ydeHus (Harpumep, CEpuu YpOKOB),
MOKET (OPMYJIUPOBATHCSA CIEAYIOMUM OOpa3oM: «HAY4YUTh ydal[uxcs padoTaTh C JaHHBIMU,
NpEJCTaBICHHBIMU B TaOaumuHoil Qopmey. Jlns ee peanuzanuu Ha dTane H3YYEHUS WU
3aKpeIUICHUs] MaTepraia MOKHO MPEIIOKUTh TEKCTHI K OJIOKaM 3a/1aHUi, B KOTOPBIX BCTPEUAIOTCS
TaOJIMYHBIC JaHHBIC, @ HA JTale MPOBEPKU — 3aJaHMs], IOCTPOCHHBIC Ha 0a3e pa3IMIHBIX TAOJIHII.
[IpuBengem npumep is 7 kinacca. B kauecTBe MpOBEPKH JOCTHXKEHUS 3TOM L[ETU MOYKET BBICTYIATh
3amanue w3 Onoka «JlamuHapus», KOTOpoe MOXKET OBITh HCIOJIb30BAHO HA YPOKE Ha TeMy

«3Ha4yeHHEe BOAOPOCIIEN B IPUPOAE U KU3HU UYETIOBEKAY.
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Ilpumep 3.1
Jamunapus caxapucmasn
B npueedénnoii nudxce mabauye yKazaHo co0epicanue XUMU4ecKux 31emMenmos 8 MOpPCKoOU Kanycme

(Jlamunapus caxapucmas) u yeemHou Kanycme.

Cooepoicanue 8 MOpcKoll Cooeporcanue 6 ysemnou | Cymounas nopma
Onemenm kanycme, me Ha 100 2 kanycme, me Ha 100 2 0/1 Henosexa, me
Cblpo20 8eca Cblpo20 8eca

Kanuu 89 299 4000
Hampuu 233 30 1300
Kanvyuti 168 22 1200
Docghop 43 43 800
Macnuii 120 15 400
Keneso 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 kaxozo snemenma 6 100 2 mopckoii kanycmel NOJHOCMbIO NOKPbLIEAEM CYMOYHYIO
nompebHoCmb 8 HEM 01 Yenoexka?

VYuurenio Ouosiornu ciieqyeT MPOBECTH aHAIM3 BCEX 3a/laHui Ha MmaTepuasne OHOJIOTHH,
npemioxkeHHslx B KMM u Oanke 3agaHUil MO OILIGHKE €CTECTBEHHOHAy4YHON TpaMOTHOCTH U
MOMBITAaThCSl CPOPMYTUPOBATH A KAXKIAOTO W3 HUX CBOIO JIOKAJIBHYIO TMO3HABATEIBHYIO IIEINb.
Taxast paboTa mo3BOJHUT AP PEKTUBHEE UCTIONH30BATH UMEIOLIHICS NEpEeYeHb 3aJaHNH.

[IpencraBnennsie B KM 3amanust mo3BOJIIOT IPOBEPUTH HE TOJIBKO COPMUPOBAHHOCTD
0OJBIIMHCTBA OOIIEYYEOHBIX MO3HABATEIBHBIX YMEHUW, HO M TNpPEAMETHbIE 3HAHUS U YMEHUS,
MPEJICTAaBICHHBIE B COJAEPKaHUM O00S3aTENBbHOM YacTH OCHOBHOHM 00pazoBaTENbHON MPOTrpamMMbl
OCHOBHOT'O 00111ero 00pa3oBaHus M0 yueOHOMY IpeaMeTy «buomorus.

[Ipumepnas ocHOBHast oOpa3oBaTeNbHas MporpaMma Mo OMOJIOTHUH I OCHOBHOTO OOIIETO
oOpa3zoBaHusl BKIIOUaeT 5 pasnenoB: «BBenenue B Ouosoruto», «buonorus pacreHuid, TpuOoOB,
JUIIAHUKOB U OakTepwit», «buonorus pacrenuit, rpuOoB, TUIIAWHUKOB U OakTepHit», «bruonorus
JKUBOTHBIX», «buonorus yenoeka». Ciaeayer oTMETUTh, uTo uMmetronuiicss B KM 3aganust moryt
OBITb aKTUBHO HCIIOJIB30BAaHbI CO BTOPOTO Toja oOyueHus (6 kiacc), T.e. Ha4MHas C paszaena
«buonorusi pacreHuid, TpuOOB, JHIIAWHUKOB M OaKTEpHi», 3aKpbIBas COJAEpPKAHUE HE TOJBKO
OCHOBHOM, HO M BapHAaTHUBHOM YacCTH NOpPOrpaMMbl, T.K. B MpeAJIaraéMbIX 3aJaHUSX aKTUBHO
UCTIONB3YIOTCS 3HAHUS M3 TaKuX MpeIMEeTHBIX obnacteid kak reorpadus, ¢usuka, XuUMHA,
MaTeMaTHKa.

Oco0EHHOCTBPIO TPUMEPHON 00pa30BaTENbHON MPOTPaMMBI, SBIISICTCS HAIWYWE B HEH
TpeOoBaHUIl K pe3ylbTaTaM H3yueHHUs ydeOHOro mpeamera Mo roaaMm obOydenus. Ux Hamudue
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MO3BOJISIET YYUTEIIO CTABUTh KOHKPETHBIE yUeOHBIC LIENH U TUIAHUPOBATh MCIOJIh30BaHNE OJIOKOB
3agaaniit KMM. B wactHOcTH, B TpeOoBaHUsX 3a 9 kimacc «buosorus yenoBekay yKa3bIBaeTCs, UTO
yYaluiicss JOMKEeH «Ha3blBaTh M apryMEHTHUPOBAaTh OCHOBHBIE NPUHLUIIBI 3A0POBOTO 00paza
JKU3HHM, METOJbl 3alIUThl M YKpEIUICHUs 370pOBbs 4esoBeKa». [IpoBepuTh OCBOECHHE IaHHOTO
TpeOOBaHUS MOYKHO C TOMOUIBIO CJIETYIOIIETO 3a/1aHusl.

IIpumep 3.2

B Hacmosawee epemsi amepocKilepo3om cmpadarom MUZTUOHBL Jicumerniell nianemsl. Yuéuvle

XOPOWO U3y4UIU haKxmopul, KOmopwvie CHOCOOCMBYIOM €20 PaA36UMUIO.

ATEPOCKNERPOS

N ETO NMPODOUNTAKT KA

dakTopbl pucka

Mpodunakruka

Cl-) [MogaepxvBanTe ypoBeHb «XOpPOLLEro»
) XonecTepuHa 3a cier a4 :
.“I‘ OMEFA-3 =
Boicokuh  Kypenue Moxuno# ManopuHamun OTKaxuTechb OT NPOAYKTOB, :
caxap 8o3pact coaepXalLx MHOFO cprm:nz'
..

° KMBOTHbIX KMPOB: Konbackl,
COCUCKW, NawiTeTbl, Celpbl
% YnorpebnanTte MeHbLUe NpocThIX

Nuwuuin  Myxckod [eHeruueckne Hesgoposas YrneBsoAoB (Caxapos)

s ol Sresamm e Ynotpebnsaite 500 r v Gonee
\ @l ©pykToB v oBOWEA B ACHL, )
OCNOXHEHUS He cuuTas Kaptodens) < Ql-;?

OrpaHuysre ynorpebnexune conu

Orkaxurecs or KYPEHUA )

ol
@ 8§

Wucynet  WHdpapkT muokappa [laHrpeHa Y Coxkpatute ynotpetneHue AJIKOIOJIA

A

Kakue uz gpakmopos, 6 nepgyio ouepeow, ceazanvl ¢ 06pa3om HU3Hu yenosexa?

Dakmopwl pucka Ceazanwl He ceazanwi
Tunoounamus
Kypenue

Tloowcunoti sozpacm
Hacneocmeennocms
He3zooposas nuwa
Lon

Yuutensm Ouwojoruu ciaeAyeTr Mo3HakoMHUTCs ¢ wumetonumucs B KHM 3amanusamu, u
PYKOBOJCTBYSICh TMPEVIOKCHHBIMU B TMPUMEPHON OCHOBHOW 00pa3oBaTeIbHOW MporpamMme
TpeOOBaHUSMH, MTOAOOPATh MO KaXJI0€ U3 HUX KOHKPETHBIE 3a/IaHusl, MMO3BOJISIONINE POBEPHUTH
OCBOCHHE TEX WJIM MHBIX 3HAHWI U yMeHH oOydarommxcs. [Ipu 3ToM Henb3s 3a0bIBaTh, 4TO 32 CUET

UCIIOJIb3YEMOT0 KOHTEKCTa OJHOBPEMEHHO A3TH 3adaHusi OyayT paboTaTh U Ha (OpMHUPOBaHHE
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€CTeCTBEHHOHAYYHBIX KomreTeHImi. [t ynoOcTBa Takoit paboTel mydmie onepupoBath He KM,
a OaHKOM 3aJaHUil, B KOTOPOM Bce OJIOKM MpEACTaBJIEHBbI IMOCIEA0BATEIbHO U pa3felieHbl IO
KjJaccaM. B kadecTBe mnpumepa paccMOTpUM OJMH M3 BapUaHTOB TaOJMIbI IUIAHUPOBAHHUS
WCIIOJIb30BaHUs 3a/IaHUM, 3aII0JHUB €€ HAa OJJHOM U3 IIPUMEPOB.

Tabnuya 3.1

Onucanue 3amanuni KM

Ne Homep Pasnen Tema kypca Kpatkoe onucanue
n/m | 3agaHus | Kypca, Tox coJiepKaHue
B OaHKe o0yueHus 3aaHus
1 73 buonorus KpoBoobparenue. I'uruena | 3amanue mnpoBepsieT
YeloBeKa CEpIICYHO-COCY AUCTOM CUCTEMBI. | yMEHHUE OIICHUBATh
9 kiacc [Ipodunaktuka 3aboneBaHuil cepiua | BIUSHUE (aKTOPOB
U COCYyIOB. BimsHue rumoavHamuM | pucka Ha pa3BUTHE
Ha paboTy CeplaeHYHO-COCYIUCTON | aTepocKiIepo3a
CUCTeMBl. Memoosl  OJuacHoCmMuKu
3abonesanull cepoya U  cocyoos.
Ipoghunaxmuxa ungaprma,
UHCYIbMA, AMePOCKIepo3a.
2 U T.1.

AHaOTHYHBIM 00pa3oM CIIeyeT cleiaTh OmHcaHue uUMermuxcs B Oanke 3amaHuid. C IENbrO
OombIIel JOCTYMHOCTH U ynoOcTBa B paboTe, 3aJaHUsl CIEAyeT CTPYNIHUPOBATh IO pa3ienam,
HayuHas ¢ 6 Kiacca.

B pacmopsokeHMM ~ COBPEMEHHOTO  YUYUTENI HMMEETCS  JIOCTATOYHOE  KOJHMYECTBO
pa3paboOTaHHBIX POCCHMCKOW WIKOJIOM TPAAMIIMOHHBIX METOJOB OOYYEHHs] M COBPEMEHHBIX
nefAarorndeckux TexHonoruil. [lockonmpky ycmex oOy4deHHs] B pelIaromield CTeNEeHH 3aBHCHUT OT
HATPABIEHHOCTU U BHYTPEHHEH aKTUBHOCTH 00y4YaeMbIX, OCOOCHHOCTH UX YU4eOHOU JeSTeIbHOCTH,
TO MMEHHO XapaKTep IesATCIBHOCTH, CTEIEeHb CAMOCTOSATEIHHOCTH W TBOPUYECTBA yYANTUXCS H
JOJIKHBI CITY>)KUTh BaXKHBIM KPUTEpUEM BbIOOpa METOJa MPH HUCIIOJIb30BAHUU B YUeOHOM Mpoliecce
os10x0B 3agannii KM 1o 6uonorum.

VY4eHble BBIICISIOT MATh METOAOB 00YUYEeHHUSI, IPHUYEM B KaKJOM MPUBEACHHOM UMH METOJIE,
CTETICHh AKTUBHOCTH U CaMOCTOSITEIBHOCTH B JESITEIHLHOCTH O0YYaeMBIX MOCTEIICHHO HapacTaer:
00BSACHUTENBHO-UJUTFOCTPATUBHBIN  (MHPOPMAIIMOHHO-PELENTUBHBIN); PENPOIYKTUBHBIA; METOJ
MpOOJEMHOTO M3JIOXKEHUs (MPOOJIEMHBIA METOJ); YaCTUYHO-TIOMCKOBBIA  (9BPUCTUUYECKHN);

HCCIICIOBATEIHLCKUH. O‘leBI/I,Z[HO, 4TO HEepBbBIC ABa METOAA, € TOYKH 3PpCHHUA COBPECMCHHBIX
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TEXHOJIOTUSI OOYYCHUS SBISIOTCS CAMBIMH Hed((PEKTHBHBIMHU B OpraHM3allMi y4eOHOTO Tporecca,
XOTSI HMEHHO OHH SIBJISIFOTCS JOMUHHUPYIOIIUMH B COBPEMEHHOM Y4€OHOM ITPOIIECCE MIKOIIBI.

Bri0op yuurtenem meroma oOy4deHHs Ha TOM WM WHOM YPOKE OyAeT IUKTOBAaTh M OTOOP
3aJaHuii, uMeromuxcss B Oanke. Tak, yuuTenoo, MpeINOYUTAIONIEMY OOBSCHUTEIBHO-
WITIOCTPAaTUBHBIA W PENPOJAYKTUBHBIA METOIBl ISl 3aKpeIUieHHWs, MOJOWIYT 3aJaHus
MIPOBEPSIONINE 3HAHUSI KOHKPETHBIX (haKTOB, MPOIECCOB OMOIOTMYESCKHUX WU siBIICHHH. Torma xak
YUUTEIS, BJIAJCIONIUE METOJAMH MPOOJIIEMHOTO M3JI0KEHUS, YaCTUYHO-TIOMCKOBBIM, a TeM Oosee
UCCIIEIOBATEILCKUM METOAOM B OOYUYEHHH, aKTMBHO OYIyT MCHOJIb30BAThH 3aJaHHs, COAEpIKaIlIne
MIOVCKOBBIN, HCCIIEIOBATEIbCKUNA TOTEHITHAI.

Haubonee sddextuBHO ucnonp3zoBanue OmokoB KM Ha wmatepuasie OWOIOTHH TpHU
peanu3aly YacTUYHO-TIOMCKOBOTO MeTojga o0O0ydeHus. 37ech HU3yueHHEe MaTepuajia MOXKeT
CTpOUTHCS Ha 6aze paboThl C OIIOKOM, KOTOPBIKA BBICTYIIAET B BUJE Keiica AJs TPYNIIOBON pabOTHI.
B sTom ciydae ydammecs mox pyKOBOJICTBOM YUHTEINSI CAMOCTOSATENBHO PACCYXIAIOT, PEHIafoT
BO3HHKAIOIINE TIO3HABATENILHBIC 3a7[au, CO3al0T BMECTE C YUUTEIEM W Pa3peiaroT MpoOIeMHbIe
CUTYyallMH, aHAJTU3UPYIOT, CPAaBHUBAIOT, 000OMIAIOT, JENAIOT BBIBOJBI U IMPOTHO3BI, B PE3yJbTAaTe
y HUX (OPMUPYIOTCS OCO3HAHHBIE MTPOYHbIC 3HAHUS U (POpMUPYIOTCS BaxkHeWe ymeHus. OqHon
13 MOIM(UKAINI TaHHOTO METO/Ia SBJISIETCS IBPUCTHUECKAs Oecea, KOTopast MOXKET CTPOUTHCS Ha
MaTepuaiie OJIOKOB. 3/1eCh B KadeCTBE HIBPHUCTHUYECKUX BOIPOCOB BBICTYMAIOT 3alaHus OJIOKa,
a ydamiuecsi B mpoiiecce Oecelbl OBJIAJCBAIOT MPUEMaMH aHaIM3a Y4eOHOro mMarepuaia C IENbIo
MIOCTAaHOBKH MIPOOJIEMBI M HAXOXKICHUS MTYTEH €€ pa3peIieHusl.

HccnenoBaTenbCKuii METO 0OYUYEHHUSI CBOIUTCS K TOMY, YTO YUUTENIb BMECTE C YUALTUMHUCS
dbopmynupyer mpoliemMy, pa3perieHru0 KOTOPOH MOCBSIIACTCS OTPE30K ydeOHOro BpeMeHu. s
peanu3aiy UCcCle0BaTeILCKOT0 MeToa onTuMaiibHbl 6110k KM, mocTpoeHHbIe Ha MaTepuaie
pa3IMYHBIX OHMOJOTHYECKHX HCCIENOBaHUM. YdYaliuecs CaMOCTOSITENIbHO J0OBIBAIOT 3HAHUS
B TIPOLIECCE MCCIIEOBAHUS MPOOJIEMbI, CPAaBHEHHS PAa3JIMYHBIX BAapPUAHTOB IOJIYYa€MbIX OTBETOB.
JleITeNbHOCTh  YYHTENsT CBOJUTCA K OIEPATUBHOMY YIPABJICHUIO IPOIECCOM  PELICHHUS
NpoOJeMHBIX 3aJa4; Y4eOHBIH TpOIecC XapaKTepU3yeTCs BBHICOKOH WHTEHCUBHOCTHIO W HOCHUT
UCCIIEIOBATEIICKUI XapakTep. B pe3yibrare ydeHHe CONMPOBOKIAACTCS TOBBINICHHBIM HHTEPECOM,
a TOJIyYCHHbIE 3HAHHS OTIMYAIOTCS TIyOMHOH, MPOYHOCTHIO, ACHCTBEHHOCTHIO U CUCTEMHOCTBIO.
B pesynbrare yueOHO-TIO3HAaBaTeNbHAST PadOTa yUYaIUXCsl CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHO-
UCCIIEIOBATEIILCKUX YMEHUH.

CrnenoBarenbHO, y4uTeNlo, Hcmosb3ytouieMy ©0a3zy 3aganuit EHI'O, cnenyer mposectu
aHaJU3 33JJaHUN U TI0 COOTBETCTBHUIO UX COJEPKaHMsI K COOTBETCTBYIOLIMM MeTosaM. Takas pabora
3HAYUTEIBHO TIOBBICUT J(PQPEKTHBHOCTh Ipolecca OOydeHHs | CcIenaeT ero Oosee
POTHO3UPYEMBIM.
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PaccMoTpuM B KauecTBe mpuMepa OIHO U3 3aJlaHUH, KOTOpoe MOXKHO 3()(eKTUBHO
WCTOJB30BATh  YYUTENSIM, TPEANOYHTAIONAM paboTaTh B mapagurMe  OOBSCHUTEIBHO-
WJLTIOCTPATUBHOTO METO/IA C LIETBI0 3aKPEIICHHS YK€ UMEIOIUXCSI 3HAHUM 00yJaromuxcsl.
Ilpumep 3.3
Xumuueckue snemenmsbl 6HOCAM 6 NOUBY & 8ude yY0oopeHutl. TpaouyuonHo yoobpenus oensim Ha
KOMNJIeKCHble U npocmsle. H3yuume cocmas u300panicéHHvlx MUHEPANIbHbIX YOoOpeHutl U

onpedenume ux NPUHAOLEHCHOCIb K MOLL UIU UHOU epynne.

g CYNEP®OCOAT

- e I (rpaHynMPOBaHHbIiA)

=L KANUU . I A30T N 6%

° 0
XHOPHCTB‘“ ®OCPOP P205 26% ’

®OCOOPHOE
YOOBPEHWE

s ,.533""“

Puc. 1 ' Puc. 2

Knaccnduranus MUHepaibHbIX y100peHuii

MuHepansHbIe yI00peHus

; ;

MPOCTHIE KOMILTEKCHEIE
(ouH JeGUUUTHBIH dJIEMEHT) (1Ba-TpH neULUUTHBIX dJIEMEHTA)
a30oTHble  (hocdopHble  KanuiiHble CIIOHCHBIE CMeELIaHHbIE
(N) (P) (K) (B cocrase (B cocrase
OJIHOTO BelleCTBa) HECKOJIbKHX BEIleCTB)

B kavecTBe mpumMepa 3agaHus, TAC YUYUTETh UCIOIB3YET METOIBI TIPOOIEMHOTO U3JI0KCHUS
WIA YaCTUYHO-TIOMCKOBBIM ~ XOPOIIO TMOAOHAYT Jpyrue 3ajJaHus, NpPUYEeM OHH MOTYT
UCIIOJIb30BATHCS KAaK Ha dTale M3y4eHHs HOBOTO, TAK U Ha JTale 3aKpeIuIeHHs IPOHICHHOTO.
Ilpumep 3.4
Yoobpenus, cooepocawue xumuueckuui snemenm azom, cadogo0bl 6HOCAM Olisl YCUNEHUs pocma
pacmenusi. B xakou nepuod epemenu 200a 3¢hghekm om HeceHUs MUHEPATbHLIX YOoOpeHull,
cooepaicawux azom, 6yoem MaKCUMantbHbIM?

Ommembme «MaKcUManibHulil d¢hghekmy unu «cuaowiil 3¢hghexmy 01 Kancoo2o nepuooa epemeHil.
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Ilepuoo epemenu Maxcumanwvhnouii | Cnabwuii

Ihpexm Ihpexm

Tlo30mneit ocenvro, noo crez

3umoti, HenocpedCmeeHHO HA BbINABULULL CEEIHCULL CHE?2

BecHoii neped nocaokoti KyibmypHo20 pacmeHus.

Bo emopoﬁ noJloBUHe Jjiemada, nocijie NoA6JIEHUA n10008

Crnenyer Bcerja NMOMHUTB, 4TO OOyyaromuii 3G ¢eKT 3aJaHus CUIBHO 3aBHCUT OT CII0OCO0a ero
UCTIONIb30BaHus. B Hamem ciydae comepkaHuHe 3a/laHusl TOJDKHBI OBITh aJeKBaTHBI TEM METOIAM,
KOTOpbI€ OBLITN BEIOPAHBI YUUTEIIEM.

O¢¢dexTuBHOCTh HCHOIb30BaHUA OnokoB 3amaHuil KM onpeaensercs M NpaBUIBHBIM
COYETAaHUEM 33/IaHUH C IPyTUMHU cpeacTBaMu oOyudeHus. B kypce Ononoruu mmupokoe npuMeHeHHe
HaIIM CJEAYIOIME BUABl CPEICTB OOyuYeHHUsS: HaTypajibHble OOBEKTHI (KUBbIE PACTEHUS U
AKHUBOTHBIE, KOJUIEKIIUHU, BIAXKHBIE U OCTEOJOIMUECKUE IpenapaTsl, repOapuu, TaKCUIEPMUIECKUN
MaTepuall, MHUKpOIpenapaThl); 3JIEKTpOHHbIE 00pa30BaTeNIbHBIE PECYpChl; ayIUOBHU3yalIbHBIE
(cmaiinel, cnain-QuabMbl, BHACODUIBMBI 00pa30BaTENbHBIC); HM300pa3UTENIbHBIE CPEACTBA
(makaTel, KapThl HAaCTEHHBIC, WILTIOCTPAIlMM HACTEHHBIC, MYJSDKH, MaKeThl, MOJICNA B pa3pese,
MOJICJIA IEMOHCTPAIIMOHHBIE); yueOHbIe MPUOOPHI (KoMnac, 6apomMeTp, KOJIOBI U T.J1.).

[Tpu muranupoBanuu padbotel ¢ Giokamu 3amanus KM menecoobpa3Ho k 3amaHusM OaHKa
noo0paTh TO WK HHOE cpeacTBo oOyueHus. [Ipumep moadopa cpeacTBa HArIsAHOCTU AJIsL OJTHOTO

U3 3aJlaHuil IpuBe/eH B Tadnwmiie 3.2

Tabauya 3.2
Ne Howmep Pasnen Kpatkoe onucanue CpenctBo o0yueHus
I/m | 3aJaHus Kypca, roj CoJiepKaHue 3aaHus
B OaHKe o0yudeHus
1 7 buonorus Hacexowmrre, Bpenurenu | Komriekr 300JIOTHYECKUX
’KHBOTHBIX. KyJbTYPHBIX pAacTeHHH (Ha | MOJeseil 1eMOHCTPAIIMOHHBIH
8 kimacc npuMepe xsebnoro | Kommiekr repbapueB
TTAJTUJIBIIAKA) JEMOHCTPAIIMOHHBIN
2 Nt

Ocob6oe BHUMaHHE cieayeT 00paTuTh Ha paboTy ¢ HATYPaJbHBIMH O0BbEKTaMH, T.K. OHU B OOJIbIIEH

CTCIICHU OTBCYAIOT TpC6OBaHI/I$IM HarjsiJHOCTH.
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Baxwneiimmm acrniekrom ucnoibp3oBanuss KM Ha ypokax OHOIIOTHH SIBISETCS KOHTEKCT
3a/laHui, BKJIIOYEHHBIX B U3MEpHUTENbHbIE MaTepuaiabl U B OaHK. MIMEHHO KOHTEKCT peabHbIX
KU3HEHHBIX CHUTyalui mo3BosigeT 3(p(eKTHBHO pemaTh LENblil psii COBPEMEHHBIX TpeOOBaHMMH
K ypoky Oumonoruu. Cpeau obumx TpeOoBaHUIl, KOTOPHIM JIOJKEH OTBEYATh COBPEMEHHBIN YPOK,
MO>XHO BBIICIINTh CIEAYIOIME: WCIOJIb30BAHME HOBEHUINMX JOCTHKCHHW HAyKH, IEepeOBOU
MEeAarornyeckol MpakTUKW, TOCTPOEHHE YpOKa Ha OCHOBE 3aKOHOMEpPHOCTEH ydeOHOo-
BOCIIUTATEIBHOIO mpolecca; oOecreueHre HaIeKalluxX YCJIOBUH Ui NPOAYKTUBHOU
[IO3HABATEIILHOM  JIEATEIIBHOCTU y4YalluxXxcs C Y4YeTOM HUX HHTEpPECOB, HAKJIOHHOCTEH W
NOTPeOHOCTEH; yCTAaHOBICHHE OCO3HABAEMBIX YYAIIUMHCS MEXKIPEIMETHBIX CBSI3€H, CBS3b
C JKHM3HBIO, MPOM3BOACTBEHHON AEATEIbHOCTHIO, JUYHBIM OIBITOM Yy4aluxcs; (opMUpOBaHUE
NPaKTUYECKU HEOOXOAUMBIX 3HAHUH, YMEHUN, HABBIKOB.

Peanuzanus 3TuX TpeOOBaHUN KOCBEHHO HJIM HANPSIMYIO MMEET BBIXOJ BBIXOJ Ha 3a/1aHUS
u3 oocyxknaembrx KMM. [IpuBeaem npuMep peaimzanuu TPEOOBAHUS CBSI3H MaTepUaia C )KHU3HBIO,
IIPOU3BOACTBEHHOM JESITEIBHOCTBIO, IMYHBIM OIBITOM YYaIINXCs.

Ilpumep 3.
Huoice npusedenwvt pomoepaghuu ynakogok 06w6iunoco u 6e31aKmo3no20 MoaoKa.

' Monoko nutbesoe 6eanakrosHoe

ynbTpanacrepusoBaHHoe.
' Maccoean pons xupa 1,5%.
-~ TY 9229-003-11645295-15
. Cocras: MONOKO HOPManu3oBaHHOE NO
. COfiEPXKaHUI0 XK1Pa; PepMEHT,
. pacwennawWwmia NaxkTosy.
. YCnoBMA XpaHeHua: XpaHuTb npu
- Temnepartype o1 +2°C a0 +25 °C,
- NpoayKT AOMKEH XPAHWUTLCA NPY
OTCYTCTBUV NPAMOTO CONHEYHOIO
- cgeTa. [ocne BCKPbITUA YNakosKu
| NPOAYKT XpaHWUTb NPV Temneparype
" oT 4+2°C no +6°C He Gonee 48u.
i 3 Nuiesan LeHHOCTH 8 100 r:
. 6enok-2,8 r; kup-1,5 r; yrnesoabi-3,0 1
T.4. naKTo3bl He 6onee 0,1 r).
| JHepreTUYecKan LeHHOCTL ;
KanopunuHoCcTs) - 37 KKan (154 KIX)

100% H\T\P',_n,uol
AJIBHO OT()EPJ\HHOE

Monoxo mm.eaoe
MbTpanacrepu3oBal
c uaccoaou aonen xmpa 1 5 %.
Nuwesan uennocts 100 r npopykra:
xup-1,5r, 6enok- 2,9+,
yrnesoapi - 4,8 r. IHepreTuyeckas
UEHHOCTb - 44 kxan/184 xfix.

Cocras: Monoko obeaxupennoe,
MONOKO UenoHoe.
Xpaum npu Temneparype ot 0 °C po +25°C.
He tpeGyet kunayeHus.
flata npon3sonctea, ynatpeGuTs no:
CM. Ha BePXHeil YaCTH YNaKoBKN.
Wxdopmauns ana notpebureneii
no Ten. 8-800-200-74-77
(3sonKm no Poccuu Gecnnatho)
*¥nbTpanactepnsosannoe Monoko

| «flomux B aepesner Na1 no oGnemy npopax

3a nepwop ¢ 01.2010r no 01.2012

W Tepputopun Poccuitckoi Depepauum.

www.domik-v-derevne.com

Kaxoe xonuuecmeo 6e3naxmosHo2o mMonoka HeobX00UMO 8bINUMb, 4MOObI HOLYYUMb MAKOE Jice
KOIUYecmao y2ne8o008, kaxkoe codepaicumcs 6 100 2 obviunozo monoxa? I[Ipuseoume pacuémol.
PyKOBOJCTBYSICh aHAJIM30M KOHTEKCTOB, MPOBEPSEMON KOMIICTCHIIMEH U YPOBHEM CIIOKHOCTHU
3amaHuii yuutenp U3 OnokoB KMM Ha 0Oasze Oumonormm MOXeT NOA0OpaTh moj Jroboe u3
MIPUBEJICHHBIX TPeOOBaHUI HOBOE 3a/laHKe. TakoW MOaX0/1 00ECIeYUT JOJIrOCPOYHOE U CHCTEMHOE
UCITIOJIb30BaHUE 3aJaHuil M0 (HOPMUPOBAHHIO/OIEHKE E€CTECTBEHHOHAYYHOW TIPaMOTHOCTH Ha
ypoKax OUOJIOTHH.

Besikuii ypok OMOJIOTHH HMEET CBOCOOpasue, OTIMYACTCS OT JIPYroro 1o CBOUM IIEJISIM,

COAEP)KAHUIO, METOJaM, CTPYKTypE, MOBEICHHUIO YUHMTENSl W Y4YalIUXCS W MO MHOTUM JPYTUM
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napameTpaM. YpOK H3JaBHa ObUI OOBEKTOM KiIacCH(UKAIUK, HO, A0 CHX IOp 3Ta JOCTaTOYHO
cloxHasi mpoOjemMa B IMOJHOM Mepe He Halula pa3pelieHus (B IUAAKTUKE €AMHas TUIOJIOTHUs
YpOKOB oTcyTcTBYeT). [lyis OGuonoruu Hanboliee 4acToO MCIONIB3YETCs CIEAyIOoMIas KiaccupuKamus
TUIIOB YPOKOB: KOMOWHUPOBAHHBII YpOK, YPOK YCBOGHHS HOBBIX 3HAaHHUH, YPOK 3aKperIeHHUs
U3y4aeMoro MarepHuajia, YpOK MOBTOPEHHs, YpPOK CHCTEMAaTH3alud M OO0OOIIEHHS HOBOTO
Marepuana, ypoK IpOBEpKH U OLEHKH 3HAHUM.

Kaxxaplii U3 mepedncieHHbIX THIIOB YPOKOB UMEET CBOM OCOOBIM METOAMYECKU MOTSHIINAI
B 00y4yeHue OMOJIOTHH, W, CIEIOBATEIbHO, Pa3HbIN MOIXOJ MO HMCIOJIb30BAaHUIO OJIOKOB 3aJaHUN
KM O0anka 1Mo OIEHKE €CTECTBEHHOHAYYHOW TPaMOTHOCTH. HamOOnbImMid TOTEHIHAN TI0
UCIIOJIb30BAHUIO HMMEET KOMOWHUPOBAaHHBIM YPOK, IOCKOJIBKY Ha BCEX €ro JTamax MOXHO
UCIIONB30BaTh COOTBETCTBYIOIIME IO COJEPKaHUIO OJIOKM, OTHENbHbIC 3a/JaHds WIH Jaxe
OTJeNbHbIE TEKCTHI Ui OJ0KOB. METOIMKY MCHOIb30BaHUS MOXKHO NMPOJyMaTh HauWHasl C dTama
IIPOBEPKU JOMAIITHETO 3aJaHusl M 3aKOHYMTH 3TANlOM 3aKpEIUIEHUs] HOBBIX 3HaHuM. KonnyecTBo u
pa3HooOpa3ue UMEIIMMXCs B 0a3e 3aJaHUi B MOJHOW Mepe MO3BOJISET 00€CIeUnTh OOJBITHHCTBO
KOMOMHHMPOBAHHBIX YPOKOB TaKMM KOHTEHTOM. Ha apyrux TuUmax ypoKOB TakuX BO3MOXKHOCTEU
HECKOJIBKO MEHBIIIE, OJJHAKO B Ka)KJJOM M3 HUX UMEIOTCS 3Tallbl, IO3BOJIAIOIINE BKIOYAaTh B TKaHb
ypOKa TO WM UHOE 33JaHHe U3 0a3bl, PyKOBOJICTBYSCh BCEM BbIIIECKa3aHHBIM.

OO0s3aTeNIbHBIM yCIIOBHEM SBISIETCS BKItoueHHe MarepuaioB KM B ypoku 0600meHust 1
CHUCTEMAaTH3aIliu 3HAHUN, B paMKax KOTOPBIX HEOOXOAMMO 00eCIeunTh MOBTOPEHUE U 0000IIeHHE
Ha 0a3e KOHTEKCTOB CHUTYyallMil JKU3HEHHOTO XapakTepa. DTO MperoiaraeT Mpolecc MepeHoca
3HaHuil U oOecmeuuBaer Oosiee TmyOokoe ocBoeHHe Marepuana. Kpome Toro, kpaiiHe Ba)KHO
BKJItouaTh Os1oku 3aganuii KM B olieHOUHbIE IPOLIEAYPHI, HE M0JIArasich TOJIbKO Ha MEPONPUATHUS
BHYTPHUIIKOJIBHOTO KOHTPOJISI MO OIEHKE €CTECTBEHHOHAy4YHON TIPaMOTHOCTH OOYyYarolUuXCs.
TpyAHO TMEpeoleHUTh 3HAYMMOCTh MPAKTUKO-OPHEHTUPOBAHHBIX 3aJaHUN IS (OPMHUPYIOIIETO
OLICHUBAHMS, IIOCKOJIbKY OHHM 32 CUYET CBOEr0 KOHTEKCTa 00eCHeurBaloT BaKHEUIIYIO
COCTABJISAIONIYIO TAKOTO OIICHWBAHUS — MOTHBAIIMIO YUAIIUXCS K CAMOOIICHKE U pe(IIeKCHH.

JloTonHUTENBHBIM CPEJICTBOM aKTUBU3ALKMK y4eOHOro Ipoliecca SBJSETCS TOBBIINICHUE
MoTHBallMKM oOOydarmuxcs. MoTuBanus - NCUXO()HU3UOIOTHYECKUI TpoLece, YMPaBISIOMINN
IIOBE/ICHUEM YEJIOBEKA,  33Jal0lIMi  €ro  HaIpaBJIEHHOCTb,  OpPraHU3alUI0, aKTUBHOCTb U
YCTOWYMBOCTD; CIIOCOOHOCTh YeJIOBEKa JESATENIbHO YJOBIETBOPATHh CBOM NoTpedHOCTH. Kak BUIHO
U3 OINpeAeNieHUs] OHAa HAXOIUTCS B OCHOBE MPAaKTUYECKH JOOOro MAEWCTBUSA, MPOABHUraeT U
HaMpaBIseT 3TO AelicTBue. O4eBUIHO, YTO O€3 MOTHUBALIMU HET CAMOTO JICHCTBUS.

BHyTpeHHsss MOTHUBAIus HaOIIOgaeTCs, KOT/Aa JIOAW HCIBITHIBAIOT BHYTPEHHEE KellaHhe
YTO-TO CJIeNaTh, MMOTOMY 4YTO CUMTAIOT 3TO BAXXKHBIM, WJIH 3TO JOCTABISIET UM YIOBOJIBbCTBHE.
VYyamuecs ¢ TakUM THUIIOM MOTHUBAllUM 3aMHTEPECOBAHbl B BBIMIOJHEHUU Y4eOHBIX 3aJaHH,
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KOTOpBIE COJepKaT MpodiieMy, TpeOyIOIy0 pelIeHus,, YeM B TOJYYCHHH KaKOTo-THOO CTHMYJa
WIN BO3HarpakaeHus. OHAKO BHYTPEHHSSI MOTHBAIMS CHIDKAETCS 0 Mepe TOro, Kak ydaliuecs
CTaHOBATCSI CTaplle W TEPAIOT MHTEpec K yuéOe (Xopomo Habiromaercs y cinabo yCrmeBaromux
oOyuyatomuxcst). YToObl MOBBICUTH MOTHBALIMIO, YUUTEISIM OUOJIOTHH CIIEAyeT JesiaTh a0CTPaKTHBIN
MaTepuai 0ojiee KOHKPETHBIM, HATJISTHBIM, JOCTYIHBIM M MPAKTHYECKH 3HAYUMBIM. [1OBBIIIEHNIO
MOTHBAIlUA HA ypoKax Ouosioruu momoryT Osoku 3amanuii KM, mopasmstomiee OONBITMHCTBO
KOTOPBIX 00JIaal0T JaHHBIMH CBOicTBaMH. [ paMOTHOE, METOAMYECKH BHIBEPEHHOE BKIIOUCHHE
ATHUX 3aJaHUi B y4eOHBIN mporecc OyaeT criocoOCTBOBAThH MOAACPKAHUIO MOTUBAIIMH B U3yUYCHUU

OHMOJIOTHH.

[TonBoas UTOT, MOXKHO CKa3aTh, YTO pabora yuutens ouonoruu ¢ marepuanamu KM Ganka
3aaHuii B mporecce GOpMUPOBAHUS €CTECTBEHHOHAYYHON IPAMOTHOCTHU JIOJKHA 0a3UpOBATHCS HA
CHUCTEMaTUYECKOM HCTOJb30BaHuM 0510koB KM wunu OTAeNbHBIX 3aJaHUid Ha pa3HBIX HdTamax
YPOKOB OHOJIOTHH, a TaKXKe B OIICHOYHOU nesTenbHoCcTH yuutelnsa. Otoéop marepuanos KM s
UCIIOJIb30BAaHUS HAa YpPOKaxX JOJDKEH ONUPAThCs Ha MpPEIBAPUTEIBHBIN aHAINU3 COJAEP>KATEIbHBIX
XapaKTePUCTUK 3aJaHUM M YETKOE IOHMMaHUE COOTBETCTBUS COJCPKAHMS 3aJaHUil 3anayam
KOHKPETHOTO YpOKa M B II€JIOM TMporieccy (GOpMHUPOBAHUS KOMIETEHIIMNA €CTeCTBEHHOHAYYHOM

rPaMOTHOCTH.
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4. PexoMeHaanmu sl y4yuTeseil XMMHHU 10 HCHOJB30BAHMIO B INponecce o0ydyeHHs XMMHHU
KM, cdopmupoBaHHbIXx Ha 0a3e OaHka 3aJaHMil JJI1 OLEHKH €CTeCTBEHHOHAYYHOM
TPaMOTHOCTH

KM Oanka 3agaHuii 1O OIICHKE €CTECTBEHHOHAYYHOW TPAMOTHOCTH KaK €IMHOEC IIeJIOe
MOTYT HCIIOJIb30BAaTbCsl B paMKaX BHYTPEHHErO0 MOHMTOPHMHIA KayecTBa €CTECTBEHHOHAYYHOMU
NOJATOTOBKM oOydarommxcsi B oOpasoBarenbHOi opranuzamuu. I[lpum stom uactm KUM,
Oasupyroluecss Ha Marepuaje Kypca XMMHUHU, TPyNIbl 33JaHUA WM OTHAEIbHBIE 3a/JaHUS MOTYT
OpUMEHATbCA U1 (GOPMHPOBAHUS ILEJIOTO0  psiia TNPEAMETHBIX PE3YyJbTATOB 10 XUMHH,
UCIONBb30BaThCsl HA  pa3lMYHBIX 3Tamax YpPOKOB U CIIOCOOCTBOBAaTh  (hOPMHPOBAHUIO
€CTECTBEHHOHAYYHOU IPaMOTHOCTH.

OOpatuM BHUMaHHUE Ha TO, YTO LEIH (POPMHPOBAHUS €CTECTBEHHOHAYYHOM I'PaMOTHOCTH Ha
ypoKax XWMHH Hampsmyio KoppemupyiloT ¢ tpeboBanusmu DPI'OC OOO k mnpeaMeTHbIM
pesyabTataM. VX peanusanus BO3MOXKHA TOJBKO B YCIOBHSAX IMOCTPOEHHsI y4eOHOro Iporecca
C YYeTOM JHMYHOCTHO-OPHEHTHUPOBAHHOTO M AM(PPepeHIUPOBaHHOTO TOJAXOA0B. YKa3aHHBIC
NOJIXOJbl, TJABHBIM  00pa3oM, HAampaBisIOT  JAEATEIbHOCTh  YUUTENsl Ha  CO3/aHue
B 00pa30BaTENbHOM IIPOLIECCE TAKUX YCIOBHM, NMPH KOTOPBIX ydaliuecs OydyT MaKCHUMalbHO
AKTUBHO BKJIIOUYEHBl B IIO3HABATEJIBHBI MPOLECC. JTO NPEANOJaraeT, 4ro IMpH INOCTPOCHUU
CIICHApHEB YPOKOB YYMTENb TaKUM O0pa3oM OTOMpaeT CoJAepKaHWE U IUIAaHUPYET AEATEIbHOCTb
yUYaIIUXCsl, YTOOBI OHM OBLIM 3aMHTEPECOBAHBI B JOCTIKEHUH HEOOXOIMMBIX 00pa3oBaTeIbHBIX
pe3yNbTaToB.

Kpome Toro, Bo ®I'OC OOO nox nepBsIM HOMEPOM BKIIIOYEH IUIAHUPYEMBIN PE3YyJIbTAT
B cleayionel (GopMyIHpPOBKe: «IPEACTABICHUE O 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBICHUN
NOpUPOAbI, TMOHWMAaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHUMHUYECKOW HAyKH Kak o0jacTu
COBPEMEHHOI0 €CTECTBO3HAHMS, KOMIIOHEHTa OOHIeH KyJIbTypbl M IMPaKTUUYECKOW AESITEIbHOCTU
YyejloBeKa B YCJIOBUSX COBPEMEHHOIO OOIECTBAa; MOHMMAaHUE MeCTa XHMHUHU CpeAHd JpyTux
€CTECTBEHHBIX HayKk». B psne Apyrux MyHKTOB yKa3blBaeTCsi Ha HEOOXOAMMOCTb (hOPMHPOBAHHUS
yYMEHUH paboTaTh (OCYLIECTBIATh MOUCK, aHAIM3 U MEpepadoTKy) ¢ PasIMYHBIMH HCTOYHHKAMHU
UH(POPMALIUHU, OCYIIECTBIATh IKCIIEPUMEHTAIBHYIO JESTeIbHOCTh, (PUKCUPOBATH €€ PE3yJIbTaThl U
JIeNaTh BBIBOABI M JIp. YKa3aHHBIE YMCHMS SIBIISIFOTCSI OCHOBHOM COCTABJIAIOIIMMHU KOMIIETCHIIMH
€CTeCTBEHHOHay4YHOH TpamoTHocTH. IIpum 3ToM Qokycupyercs BHUMaHME€ Ha aKTUBHOMU
CaMOCTOSITEJIbHOM OMCKOBO-aHAJIUTHUECKOH IEATEIbHOCTH YUaIIUXCS.

YcTaHOBKa Ha AaKTHBH3AIMIO TIO3HABATENBHOW JAEATENBHOCTH OOYYArOIIUXCS JIOJDKHA
HaxXOAWTh OTPaXCHHME MW B IOAXOJAX K KOHCTPYHPOBAHHIO PAa3JIMYHBIX KOHTPOJBHBIX

HU3MCPUTCIIbHBIX MaTCpHraIoB. 3,[[60]5 H606XOI[I/IMO YMCHbBIIATH KOJINYCCTBO 3aJaHuM
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PENpOAYKTUBHOM HamNpaBIE€HHOCTU: IPETyCMAaTPUBAIOLINX BOCHPOU3BEJIEHUE (PAKTOIOTHUYECKUX
3HaHWH, (HOPMYITUPOBAHHUE OMPEEICHUN, BHIOOP OAHOM XUMHUYECKOW (OpMYJIbl WA YpPaBHECHUS
peaKiuu M3 YeThIpeX MPEeJIOKCHHbIX BapuaHTOB. [lpu STOM yBenwuuBaTh OO 3aJaHHM,
B KOTOpPBIX TpeOyeTcsl BBINOJIHUTh HECKOIBKO AHAJOTUYHBIX MBICIUTENBHBIX OMNEpaluii, HO
OXBAaThIBAIOUINX OO0NBIION 00bEM XMMHMUYECKOTO COJEpPXKaHUS, B TOM YHCIE IPEICTAaBICHHOIO
B pasnmuuHOil ¢dopme (TekcT, TabiMIa, cxema), MpPeayCMaTPUBAIOIIMX BJIAICHUEC YMEHHUEM
NPUMEHATh 3HAHUS, CHOPMUPOBAHHBIE B TMPOILECCE BBIMOIHEHUS PEATBHOTO XHUMHUYECKOTO
’KcIepuMeHTa. Martepuan [Uisi MOATNOTOBKUA TAKUM OLIEHOYHBIX MaTepuanoB U npeangararor KM
OaHKa 33JaHUN MO OIICHKE €CTECTBEHHOHAyYHOM IpaMOTHOCTH, MOCKOJBbKY NPHU MX BBINOJIHEHUU
dopMupyercss WU OILCHUBACTCS yMEHHE NPUMEHATh YHUBEpPCAJIbHble YydeOHbIe JeWCTBUS,
JEMOHCTPUPOBATh MOHMMAaHHE CYIIECTBOBAaHHUS MEXKIPEAMETHBIX CBSI3€Hd, MPUMEHSATh 3HAHUS B
CUTYyAIMSX, IPUOIMKEHHBIX K PEaTbHBIM KHU3HEHHBIM yCIOBHSM.

Crnemyer OTMETHUTB, YTO OTBIT IMPUMEHEHHUS PA3IMYHBIX OICHOYHBIX MATEPHAJIOB 10 XHUMHUHU
Ha (eJiepaJIbHOM YPOBHE IEMOHCTPUPYET HAIMYHE CYLIECTBEHHBIX MPo0OeM B cPOPMUPOBAHHOCTH
MMEHHO TeX MO3HABATEIbHBIX JACWCTBU, KOTOPHIE COCTABIIAIOT KOMIIETEHIIMU €CTECTBEHHOHAYYHOM
rpamoTHOCcTH. HamGonpime 3aTpyaHeHHs MIKOJBHUKH MCIBITHIBAIOT MPH BHITIOJIHEHUH 33/1aHUM,
HaNpaBJICHHBIX Ha TPOBEPKY C(OPMUPOBAHHOCTH yMEHHH paboTatb ¢ HH(OpMAIe,
MPEACTABICHHOW B Pa3iau4HOU (opme (TeKCT, Tabiuia, cxema, MoJenb) U (GOpMyJIUpOBaTh HA
OCHOBE TPEUIONKEHHOW HWHGOpMAlMu BBIBOABI, MWIH Tne TpeldyeTrcs aHaliu3 pe3yibTaToB
SKCIIEPUMEHTANBbHON AestenbHOCTU. Kpome Toro nedunuthl GUKCUPYIOTCA A MOAABIISIOIIETO
OONBIIMHCTBA 3aJaHUN, B KOTOPHIX TpeOyeTcs MpOAEMOHCTPUPOBATh YMEHHE CpPaBHHUBATD,
0000maTe, KiaccupuupoBaTh, Je€NaTh BBHIBOABI HAa OCHOBAaHMM OIHUCAHWSA TIpu padote
C XUMHUYECKUM COJIEPKaHUEM.

BaxxHo 3aMeTHTh, YTO K HACTOSIIEMY BPEMEHHM HE OBLJIO MPOBEICHO MIMPOKOMACIITAOHBIX
UCCIICIOBAaHMM, KOTOpBIE OBl MO3BOJISUIN CJENaTh BBIBOJABI O BIMSHUH COAEp)KaHUS (IPEAMETHOTO
WIM MEXIPEAMETHOIO) TEKCTa, BKJIIOYaEMOro B 3aJaHMs, Ha pe3yJbTaTbl BBIIOJIHEHUS
00y4JaroIKMHUCS COOTBETCTBYIOIIMX 3aJlaHUN MeTarpeIMeTHOW HanpaBieHHOCTU. OJIHAKO BPS JIK
BBI3bIBACT COMHEHHE TOT (akT, 4To (OPMUPOBAHHE HMEHHO CHUCTEMHBIX 3HAHUH U YMEHUU
O TMpeaMeTy M HMX oTpaboTKa B MpOIECCE BBHIMOJIHEHUS PAa3HOOOPA3HBIX 3aJaHUM MO3BOJISIET
B JAJIbHEHIIEM BBIBOAWTH IMOJITOTOBKY IIKOJBFHUKOB Ha 0oJjiee BBICOKHI YpPOBEHH 000OIICHUS
MaTepuaia, B TOM YUCIe OTHOCSIIErocs K ApyruM npeameram. [lombiTka chopMupoBaTh CIOKHBIE
MO3HaBaTeNIbHbIE JeWCTBUA 0e3 OMOphl HA CHCTEMHO-HAYYHBIE 3HAHUS MOXET J1aTh pe3yJbTaT, HO
OH TMpPEAINoyiaraeT MOJArOTOBKY IOTpeOuTeNss M mepepaboTunka roToBoW HH(pOpMAIMM, a He
AQHAJINTUKA, KOHCTPYKTOpa M M300peTaTesis, BIaJCIOIIEro CUCTEMHBIMU 3HAHUSIMH U CIIOCOOHOIO
K pa3paboTKe M CO3JaHUI0 POAYKTa COOCTBEHHOM MBICIUTEIHHON ACSITENTEHOCTH.
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Jns peanuzanuy yKa3aHHBIX IIeJied TpeOyeTcsi cucTteMarhyeckas paboTa yduTens 1o
GOpMHPOBAaHUIO XWMHYECKOW 3HAHUEBOW OCHOBBL. [lpm »3TOM e€e ycBOeHHWE JOJKHO
COMPOBOXKAATHCS ~ BBINOJTHEHHEM  IOCTETEHHO  (TMOIIAroBO)  YCIOXKHSIOMIMXCS — 3aJaHHIA,
MpelyCMATPUBAIONIUX aHAIN3 UHPOPMAIIUU U COCTABJIICHHE OOOOIIAOIINX TaOIUI] U JTOTUIECKUX
CXEM, CpaBHUTEIIbHYIO XapaKTEpUCTHUKY OOBEKTOB, (OPMYyJIHpPOBAaHHE BBIBOJOB Ha OCHOBE
NPUBEICHHBIX JAHHBIX W T.O., OylIeT crmocoOCTBOBaTh OBJAJACHUIO OOYyYarolIMMHCS BCEMU
HEOOXOUMBIMU HABBIKAMU JJISl PELICHUS JTIOOBIX YU4eOHO-TI03HABATENbHBIX 3a/1a4.

BaxxHo Takke 3aMEeTHTb, 4YTO OOJIbIIIEe BHUMAHKE B MPOIIECCE U3YUCHHSI XUMUU JOKHO OBITh
yZIEIICHO YMEHHIO paboTaTh C MPAKTHKO-OPHEHTUPOBAHHBIM COZECPKaHUEM, KOTOPBIE U COJIEPKATCS
B KM O6anka ectecTBeHHOHay4yHOH TpaMoTHOCTH. Hepemko B mpakThke padOThl POCCHUCKHUX
yduTede BCTpeuaeTcss MOAXOMA, MPU KOTOPOM BOMPOCHI TMPUMEHEHHs] BEIIECTB B OBITY,
MPOMBILIUIEHHOCTH U CEJIbCKOM XO3SMCTBE MpeiaraloTcsl y4alumcsi i CaMOCTOSITEIbHOTO
u3ydeHus. B TO Bpems kak B (QOpPMYJIHUPOBKAX 3alaHUH MEXKIYHAPOJHBIX CPaBHUTCIBHBIX
UCCJIEIOBaHUM KadecTBa 00Opa30oBaHUS HAXOAST CBOE OTPAKEHHE aKTyalbHBIE COBpPEMEHHbBIE
po0OJIeMbI, KOTOPhIE UMEIOT OTHOIICHHE K MOBCEJIHEBHOM KH3HU KaXKIOTO YEeIOBEKa: KadyecTBO
NPOAYKTOB THTAHUS, BIMSHUE XUMHYECKUX TMPEANPHUITHA Ha SKOJIOTHYECKYI0 OOCTaHOBKY,
npobiieMa OYMCTKM BOJBI M JAp., PELIUTh KOTOpBIE Yydalluecs JOJKHBI Ha OCHOBE aHalu3a
MpeJIOKEHHON B 3aJaHUN UH(DOPMALIIH.

He BbI3bIBa€T COMHEHMI, 4YTO YCHUJIECHHE MEX- W METaNpeIMETHOM, MPaKTHUKO-
OpUEHTHUPOBAHHOM U  KOMIIETEHTHOCTHOW  COCTABIAIOIIEH E€CTECTBEHHOHAYYHBIX KypCOB
HeoOxoqumo. OJIHAKO TpH 3TOM TakKe BAXKHO COXPAHHUTh CHCTEMHO-HAYYHBIH IOJXOJ
B TIPENOJAaBaHUMA M KOHTPOJIbHO-OIIGHOYHOW JEATENbHOCTH, Oa3upyIOmMics Ha (HOPMUPOBAHHUU
CUCTEMOO0Opa3yIOUINX €CTECTBEHHOHAYUHBIX MOHITHH, TAaKUX, HAPUMED, KaK «CHUJIA», «IHEPTHs,
«BEILIECTBOY, «KJIETKa» U JIp.

OpnHako cieayeT 3aMeTUTh, YTO OTEUECTBEHHBIC YUSOHUKN XUMHH, TIPEIBSIBIISIONINE BHICOKUE
TpeOOBaHUSI K YyPOBHIO BJIQJACHHUS TOHATHHHBIM ammapatoM U ero oO0OBEéMYy, 3HaHUIO
(dbyHIaMEHTaIbHBIX ~ 3aKOHOB, YMEHHSM YCTaHaBIMBAaThb HPUYUHHO-CIEJICTBEHHBIE  CBS3U,
c(OpPMUPOBAHHOCTH MBICIUTENbHBIX OIEepaluil (aHamu3, CHHTE3, CpaBHEHHE, KiIacCU(UKAIHs),
TPAIUIIMOHHO 0a3uPYIOTCS UMEHHO Ha CUTyalusx y4eOHoro xapakrtepa. [Ipu sToM omrymiaercs
SBHBIH JCPUIIUT MaTepuasioB JUisi (GOPMUPOBAHUS 3aJaHUN, O0a3UPYIOMUXCS HA CHUTYaIUsIX
JKU3HEHHOTro XapakTepa. 1 310 nepuuut ¢ ycnexom MoxeT ObITh BOCIIOJIHEH OJI0KaMH 3aJaHUN WU
otnenbHbIMU 3aanusiMu KM Ganka, 6a3upyronmmMucs Ha XUMHUYECKOM COJIeP:KaHUH.

Bxmioyenne B y4eOHBIH TMpollecc 3a/laHUil, 3aTparuBalOIMX MNpOOJIEeMBl MPAKTUKO-
OPUEHTUPOBAHHOMN HAIpPaBJIEHHOCTH, MIPOBEPSIOLINE poOIEMBI OCYIIECTBIICHUS
HCCJIEI0BATEIbCKON NIEITEIbHOCTH W C(HOPMUPOBAHHOCTh YMEHHH paboTaTh C HHGOpMAIUEH,
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IPEJICTAaBICHHOMN B pa3lInyHON (opMe, MOKET OCYLIECTBIATHCA HA PAa3JIMYHBIX ATaax MPOBEIECHUS
YPOKOB M IPY MTOATOTOBKE K HUM, a TAK)KE B paMKaXx JIONOJIHUTEIbHBIX 3aHATUH.

Crnenyetr 3ameTuTh, 4TO pabora ¢ cymectByomuMu KM s orpaboTku U mpoBEpKU
c(OPMHUPOBAHHOCTU 3JEMEHTOB E€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTHM MOXXET OBITh OpraHM30BaHA
B pasznuuHON (opMe: WHAMBHIYAJIHHOH, MapHOW (TPyNmoBoii) M (PPOHTANBHOW M KOJUIEKTUBHOM.
Tak, HampuMep, crenuaIbHO OTOOpPaHHBIM OJIOK 3aJaHHi, OPUEHTHUPOBAHHBIX Ha 00Jee BBICOKHIA
YPOBEHb BJIAJCHUS 3HAHUSAMU UM YMEHHUSMHU, MO3BOJSET CTUMYJHPOBATH I[103HABATEIbHYIO
JIeATETbHOCTh MOTUBUPOBAHHBIX HAa M3yUYEHHE XUMHUHU yualuxcs. B kauecTBe mpumepa Takoro
MOJX0Ja K OpraHu3alMd y4deOHOW AEsITeNbHOCTH MpPHUBEAEM IpUMEp MNOAOOPKY 3aJaHui aJis
8 kiacca mo teMe «CTpoeHHE aToMay.

Ilpumep 4.1

B yuebnuxax oObluHO U300paxicarom cmpoeHue amoma ¢ NoMOwblo max
HA3b186aeMOU NAAHEMAPHOU MOOENU.

B yenmpe uzobpasicarom 50po u 60Kpye He20 08UNCYUUECs INEeKMPOHDL.

Bce osmo nanomunaem osusicenue xocmuueckux mei no 0p6umaM. Ho Ha

camom Oejle, 3ma cxema nepeodaem auulb 0Oujue Yepmvl CMpOeHUst AMOMA.
3aoanue 1

Hazoeume 0s6a nedocmamka maxou niaHemapHou MoOelU, KOmopvle He COOMEEemMCmeEYom
PEANbHOMY CIPOEHUIO AMOMA.

31ech yyanuMHCs JOJKHBI ObITh Ha3BaHBI JIBA HEIOCTATKa MOJIENIU: AJIEKTPOHBI M300paKEHBI KaK
YaCTHIIBI, OPOUTHI JBMKEHHS AJIEKTPOHOB M300paKeHBI KaK JUHHUH (TPACKTOPUH), OTCYTCTBYIOT
3apsiIbl YACTHIL, HET AJICKTPOHHBIX CIIOEB | T.11.

3aoanue 2

Ilpeocmasum, umo Mvl cmoenu 8 ONpedeseHHblll MOMEHM 8peMeHU
cghomoepaguposams amom 6000p00oa, y KOMOPO2O eCmb MOIbKO OO0UH
anekmpoH. Heobxooumo coenamov HeCKOIbKO 0eCAMKO8 MAKUM CHUMKOS U
HANoAHCUMsb Ux Opye Ha opyea.

Bbz6epume 6Ce€ NnpaeujlbHble 6bl€0()bl, Komopble MOIHCHO coenamov Ha

OCHOBAHUU NPOBEOEHHO20 UCCIEO0B8ANUA!
1)  DOnexmpon modicem HaxOOUMbCsa NPAKMuYecKy 6 1oOomM mecme 8 amome.

2)  Mbvi modicem yguoemn 31eKmMpoH  e20 0eticmeumenbHOM COCIMOSHUU Ha homozpadui.
3)  Onexmpon uawje Haxooumcs oIU3U A0PA AMOMA, MAK KAK NPUMALUBAEMCS K HEMY.
4)  Mooicno evis6ums 0b1acms, 20e 6epPOAMHOCHb HAXOHCOEHUSL INEKMPOHA HAUDOTLULASL.

5)  Dnexmpon ompuyamenbHo 3apadicen.
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BriOpaB ytBepxaeHuss 1, 4 wu 5, yuammecs MNPOAEMOHCTPUPYIOT XOpOIIee TOHMMaHUE
00cy)KaaemMoi MOJIeTTH aToMa.

3aoanue 3

bpumanckuii guzux [peud Haonunmeep cmoe 3aneuamiaemv HA O00bIUHYIO DomoKamepy UOH
nemMeHma cmpoHyus. /[iisi 3mo2o OH NoMecmul UOH CMPOHYUSL 8 MAK HA3bIBAEMYI0 K8AOPYNOTIbHYIO
JI08YUIKY — NpUcnocobienue, KOmopoe ¢ NOMOWDbIO NeKMPU4ecKo20 noJjisi CHOCOOHO YyOepicU8ams
UOHbL Geujecmea Ha OOHOM Mecme, He 0a8ds UM NOKUHYMb J08YWKY. B amo dce epems amom
001yYanU HeCKONbKUMU Nd3epaMU, YMo CMUMYIUPOBALO €20 UCHYCKamb HomoHbl ¢ Oonvuuel
yacmomou. B pezynomame amom cman 8UOUMBIM Ol HEBOOPYHCEHHO20 271a3ad — MO MAJIeHbKAS

moy4Ka 6 yenmpe:

Buvibepume 6ce npasunvhvie 6b1800bl, KOMOPLIE MONMCHO COENAMb HA OCHOBAHUU NPOBEOEHHO20

uccne0o8amHus:

1)  Ha smoii hpomoepaghuu mvi 6uoum ceem, KOmopuwiti ompaxcaem amom.

2)  Hou numus no pazmepy 20paz0o Ooivuie, 4em amom JIumus, HOIMOMY e20 3anevamiend
gomokamepa.

3)  Howu numus — 3apsasicennas wacmuya.

4)  Csem, 3aneyamaéHuvlil Ha pomo, ucnyckaem cam amom.

OT0 3a/7aHuEe TO3BOJIAET (GOPMUPOBATH HE TOJBKO BEpPHBbIE MPEICTaBICHUS O MOJENIH, HO U, YTO

OCOOCHHO Ba)XHO, OJIHY U3 €CTECTBEHHOHAYYHBIX KOMIIETEHIIMH — TMOHHUMAaHHE METO/I0B

€CTECTBEHHOHAYYHOTO HCCIIEIOBAHUS.

3aoanue 4

Yacmo mol caviuum ¢paszy, 4ymo amomHvle 4achl ce20a NOKA3bleawm mounoe epems. Ho uz ux

HA36AHUSL CJIOJCHO NOHAMb, NOYEeMY AMOMHble HacCbl camble MOYHble UM KAK OHU YCMPOEHbl.

B 00v1unbIX Mexanuueckux uacax KonebamenbHvle OBUNCEHUs COBEPULATON UeCTePEeHKU U 8e0emCs

noocyem ux OBUdCEHULl, MO 8 AMOMHbBIX YACAX 8e0emcsi NOOCUem KONeOaHUl 31eKMpPOHO8 GHYMpPU

amomos. Ecnu 3a 1 cekyHOy masmHuk oObluHblX 4acoe cogepuiaem 1 xonebamenvroe Ogudicenue,

Mo 371eKMPOHbL 8 AMOMHBIX Yacax Ha ocHose Lle3us-133 npu nepexode ¢ 00HO20 3HEpP2eMUYECKO20

VPOBHSL HA OpY2Oll UCHYCKAIOmM 31eKMpoMasHUmHoe usnyyenue ¢ yacmomou 9192631770 Ivy.

HO]lyllaemC}l, UMEHHO Ha mdaxKoe Koaudecmeo npomMedNCYnKos oenumcest 00Ha ceKyHOa, eciu eé
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paccuumuléams 8 amomuvlx dacax. bnacooaps amomHuiM uacam uenogeyecmeo HA NpaKmuxe
CMO2TI0 YOOCMOBEPUMBCA, YMO HA OOpMY KOCMUYECKOU CMAaHyuu u3-3a e€ 8blCOKOU CKOpOCHU
epems OelicmeumenvbHo mevem MedleHHee, yem Ha 3emie. Ykaosicume mpu npeumywecmsa
AMOMHbIX 4ACO8 Neped MexaHu4yecKUMU.
31ech ydanuMuCs JTOJDKHBI OBITh Ha3BaHBI HECKOJIBKO MPEUMYIIECTB: HE MOABEPKEHBI CTAPEHUIO,
HE M3HAIIMBAIOTCS, MOXHO MCIOJIb30BaTh JAJIEKO B KOCMOCE U Ha 3emJie, He 00sICh MOTPelHOCTEN
U T.IL

Kak BUAHO W3 coneprkaHUs 3aJaHUil BBIMICIPUBEICHHOTO OJIOKA BCE OHHM HAMpPAaBJICHBI HA
NPOBEPKY MOHMMAaHUS OCOOCHHOCTEH €CTECTBEHHOHAYYHOTO HMCCIIEJOBAHUS W YMEHHS JaBaTh UM
HayyHOoe oObsacHeHue. OTpaboTKe MOaHHBIX YMEHHUH, Kak MpaBWIO, Ha YypOKax YyJIensercs
HEJOCTAaTOYHO BHUMAHMS, B TOM YHCIE, TIO MPUYMHE OTPAHUYCHHOTO MaTephala B yueOHHKaX.
3anmanust OJIoKa MPEAsoKEHbl B PasNUYHON (OpMe — KPaTKOTO W Pa3BEpHYTOrO OTBETOB, YTO
M03BOJIIET CKOMITOHOBATh WX B Pa3HBIX KOMOWHANMSIX (HAIIPUMED, 110 BapUaHTaM), B 3aBUCUMOCTH
OT UMEIOLIETOCsl BPEMEHHU U 3Tala ypoka, Ha KOTOPOM MpeAroaraeTcsi uX NpuMeHeHue.

3ananusi, BKIIOYAONIME 0a30Bble U MPUKJIAJHbIE aCIEKThI COJEPKaHUs, MPUMEPH KOTOPBIX
MPUBEICHBI Jajiee, MOMOTYT MOTHBUPOBAaTh M OPTaHM30BaTh pabOTy ydammxcs ¢ 0a30BBIM U
HU3KHM YPOBHEM MOATOTOBKHA. OHHU TaKke MOTYT OBITh HCIIOJIb30BAHBI M Ha dTare OOBSICHEHUS
MaTepuaga — B ¢opMaTe MOCTAHOBKH MNPOOJIEMHBIX BOIMPOCOB, M JUIsl KOHTPOJS 3HAHUM, Ha
3aBepUIAIOIIEM JTare ypoKa.

[TpuBenem mpumep O50Ka 3adaHuil Ui 9 Kiacca 1o TeMe «AJTIOMUHUI U €ro COCTUHEHUS,
B KOTOPOM OOJBIIIOE BHUMAHHUE YACIEHO MMEHHO 3HAYCHHUIO ATIOMUHUS B JKU3HH YEJIOBEKA U
XapaKTePUCTHKAM, WILTIOCTPUPYIOIINM €T0 XUMHYECKHE CBOMCTBA.
Ilpumep 4.2
Anmomunu — mpemuii N0 pacnpocmpaHéHHOCMU dJleMeHm 3eMHOU
kopul. Cnnasbl Ha OCHO8E ANIOMUHUS AKMUBHO UCNONL3YIOMCS 8
DA3TUYHBIX OMPACTIAX npombvlulienHocmu u ovimy. Tax, Hanpumep,
UMEHHO CHIABbl C ANOMUHUEM He0OX0OUMbl 8 CAMOLEMOCMPOCHUU,
a makdxce U3 HUX U320MAGIUBAIOM KACMPIONU, CKOBOPOOb,

NPOMUBHU, NOJOGHUKU U Npouyio Odomauinolo ymeaps. Ha

ANIOMUHUEBOU (hoNbee 3anekarom MsAcO 6 OYX08Ke U BblNeKarom
nupoeu. Kpome moeo, 6 antomunuesyro gonvey ynaxosanvl macia u
Mapaapumbl, Culpsl, WOKOIAO U KOHGembl.

Memanauyeckuii anoMuHULl s61A€MCs XUMUYECKU AKMUBHbIM MEemanilom, NOdMOMy 8 Hpupooe
e6cmpedaemcsi moavKko 8 uoe coeounenul. Haubonee pacnpocmpanénnvle npupoousie coeouneHus

ANFOMUHUS — €20 OKCUObL (607(6‘141’}1, KGOJZMHZ/H’}’Z). Tem He menee on ycmodlmg K Koppo3uu, makK Kak
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npu 83aUMOO0UCMBUU C KUCTOPOOOM B8030YXA HA €20 NOGEePXHOCMU 00pa3yemcs MOHKUU CIOU
oxcuoa anomunus (A1203), komopwiti umeem 6orvwyio npounocms. Eciu dce yoanume okcuonyio
NAEHKY, MO ANIOMUHUL JIe2KO 8CMynaem 6 XUMU4ecKue peakyuu ¢ Hememanlamu, KUciomami,
Hanpumep, COJSAHOU U CEPHOU.
Okcuo u 2udpoxcud anoMuHus o001a0arm am@pomepHbiMU CEOUCMBAMU, MO eCMb MO2Yym
NPOAGNAMb KAK OCHOBHbIE, MAK U KUCIOMHbIE CEOUCMBA 8 3A8UCUMOCTU OM XAPAKMeEPA CEOUCME
sewecmea, KOMopoe ¢ HUMU 6CIMYNAaem 8 peakyuroy.
3aoanue 1
Jna 3anomunanus  eaneHmHOCMU ANIOMUHUA ecmb makas @pasa: «Anomunuil auib 0OuH
mpexsaneHmHuulil 20cnoouny. Kak obvacnums ¢ mouku 3peHusi CmpoeHus. amoma aitoMUuHUus e2o
mpexeanenmuocmsv? Hanuwume pacnpedenenue 31eKmpoHo8 no 21eKMPOHHLIM CLOAM €20 amomda
u yrasicume 3apso e2o s0pa.
Jlns oTBeTa Ha BOMPOC HEOOXOIWMO TOHMMATh, YTO BO BHEIIHEM AJIEKTPOHHOM CJIO€ aJTFOMHHHUS
HaXOJATCSl TPU DJIEKTPOHA, KOTOpbIE MOTYT IPHUHUMATh ydacTHEe B OOpa30BaHMM XUMHUYECKUX
cBs3eil. PacripeenieHne 3J€KTPOHOB MO AJIEKTPOHHBIM CHOsIM: 2, 8, 3, a 3apsj siapa paBeH +13.
Kak BuaHo W3 mpeamaraeMoid MOJAEIM OTBETAa, 33JaHUE HE BBIXOJUT 33 PAaMKU IIKOJBHOU
nporpammsbl. [Ipu 3ToM B HecTaHmapTHOH (opme (UKCHpyeT BHHUMAHHE y4YaIIUXCS HAa Ba)KHOM
(axTe U «3acTaBisIeT» ydallerocs 3aayMaTbCs Hajl €ro Hay4dHbIM 00OCHOBAHHUEM.
3aoanue 2
Kakxue u3z xumuueckux peaxyuii noomeepicoarom amgomepuvie CEOUCMEA ATIOMUHUSL U €20
coeouHeHuti?

1) Al(OH)3 + 3HCI = AICI: + 3H20

2) 4Al+302=2AL0s

3) AlO3 +3C=2Al1+3CO

4) AICI3 +3AgNOs3 = AI(NO3)s + 3AgCl

5) AlOs3 + 2NaOH = 2NaAlO:2 + H20
B nanHOM 3amaHuM OT ydammuxcs TpeOyeTcs OCMBICIMTh IOHATHE «aM(OTEpHOCTb» U
NpOaHaJIM3UPOBATh CyThb YPAaBHEHUH XHMMHUYECKMX peakuui. B dYacTHOCTH, MOHATH, YTO
aM(pOTEPHOCTh OTHOCHUTCS K KUCIIOTHO-OCHOBHOMY B3aMMOJEUCTBHIO, a CIEI0BATEIbHO, IPOILIECCHI,
IPOTEKAIOIINE C MI3MEHEHUEM CTENICHH OKMCIICHUS, HE OTPaKAIOT JAHHOE CBOMCTBO. A BOT 3aIaHUS
3 u 4 yXe HemoCpeJCTBEHHO HAaIpaBJICHbI HA MPOBEPKY 3HAHUI O MPUMEHEHUU ATIOMHHHUSA, U YTO
BA)XKHO HAWTH JUIL TOr0 HAYYHOTO OOBSICHEHHUE.

3amanue 3 BHOBb IpEAToONaraeT aHajlu3 U XUMHUUECKOe 00OCHOBAHWE XUMHUECKUX CBOWCTB

QITIOMUHUS, TIPH 3TOM, TPeOyeTCsl OTPA3UTh MX B BUJIE CXEMATHYECKON 3aIHCH.
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3aoanue 3

Ha ¢omoepaguax npusedenvr  paznuynvie

obnacmu NPUMEHEHRUA ANIOMURUA U €20 CN1adBO86.

: Buibepume mpu uzobpasicenus, ompadsxcarowue
) arepuan ansa
' anekTpuyeckmx
npoBoAos

AniomuHUeBan

obnacmu NPUMEHEHRUA ATNIOMUHRUS U €20 CNlde06
chonbra Ha KyxHe

U enuwiume ux 8 Jjegyl0 KOJOHKY mMabauybl.
B npasyrlo  kononwxy mabauyvl  enuwume

dmauttecxoe ceoﬁcmeo, Komopoe  Jjieaicum

DpAHKa) -HUEBOroCAnas 6 OCHO6€ €20 NPUMEHEHUS 6 OarnHou obracmi.

3anoanume ma6ﬂuuy, PAacnonioscue nonapHo obracmu NPpUMEHEHUA U ¢M3MH6CKO€ CBOLCMEBO.

Obnacme NPpUMEHEHRUA Dusuyeckoe c0UCmME0
A) 1)
b) 2)
B) 3)

B »ToM 3amaHmm HEOOXOAMMO MAJsi KaXKI0W 00JacTH MPUMEHEHHUs YeTKO yKa3aTh Te€ CBOMCTBA,
KOTOpbIE SIBJISIFOTCS  ONPENENAIONMME  TIpU  BBIOOpE alOMuHHS (amoMuHHEBas ¢oibra —
IUIACTUYHOCTh,  DJIEKTPUYECKHE TMPOBOJA —  JJEKTPONPOBOAHOCTh, TMOCyJa — BBICOKas
TEIUIONPOBOAHOCTh, CAaMOJIETOCTPOCHHUE — JIETKOCTh, T.€. Majas [Jjs METaJIOB IJIOTHOCTD,
IIOMUHUEBAs My/Ipa — METATMYECKUH OJ1eCK).

3aoanue 4

AnomMunutl omHocumcsa K 00CMAamoyHo axkmusHuvlmM memaniam. OOHAKO e20 NpumeHsaom O0is
npouzeoocmea nocyovl U @oaveu, Komopwvle KOHMAKMUpylom ¢ npooyKmamu RUMaHus, Ymo He
A67151eMCs NOJIE3HbIM 071 opeanusma yenogexa. Odwvscruume oanHwlil ghakxm?

JlanHoe 3anmaHue, Kak W OONBIIMHCTBO 3amaHuii B Onokax KM nampaBieHo Ha (hopMUpOBaHHE
yMeHHS OOBSCHATH pa3iMyHbIe MPOIECChl. 3/1eCh OTBET ONMMUPAECTCS HAa MOHMMAHHE TOTO, YTO IMpPH
B3aMMOJICHCTBUH C KUCJIOPOJOM BO3JyXa Ha €ro MOBEPXHOCTH 00Opa3yeTcs TOHKHI CIoi OKcHuaa
amomunus (Al203), KOTOpbIi HMMeeT OOJNIBIIYI0 MPOYHOCTh M HE OO0JIaZjaeT TaKOM BBICOKOU
XMMHYECKOW aKTUBHOCTBIO.

3adanue 5

AmoMuHULl Modcem peasuposamv KAk ¢ KUCIOMAMU (Hanpumep, COMAHOU KUCIOMOLL), MaK u co
wenouamu (Hanpumep, ¢ eudpokcuoom kanus). Obe peaxyuu conpo8oNCOAIOMCs 0OHUM OOUUM
npusHaxkom npomekauus. Hazosume ezo. 3anuwume cxemamuuno cyms npoyeccd, NPoUcxoosaue2o

c amomunuem. Kaxue xumuueckue ceoiicmea nposeisiem AIOMUHULL 6 YKA3AaHHblX peakuuﬂx?
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OTBeT HaA 3TOT BOIIPOC BKIIKOYACT TpPU IJJICMCHTA: B IIPOLECCCC obenx pPCeakiuAaX BbBIACIACTCA

13; B 06enx peakIusax amrOMHUHHUA

BOJIOPOJI; MPOLECC OTAAYM TPEX BJIEKTPOHOB: Al - 38 > A
MPOSIBIISIET CBOWCTBO BOCCTAHOBUTEIIS.

3amaHus, KOTOpBIE HANpaBJICHbl HA OTPAOOTKY M MPOBEPKY 3HAHUN U YMEHUH IO OJHOI Teme
Kypca, MOTYT CTaTh XOPOULIEH COIEp)KAaTEIbHOW OMOpPO MpH MPOBEICHHH 00O0OIIAIONIETO YPOKa,
OpraHW30BaHHOTO B TpymnmoBoil ¢opme. Paccmorpum OnOK 3amaHuii, KOTOPBIH OTHOCHUTCS
K MaTepuany 9 kmacca ¥ MOXET OBITh MCMOJB30BaH [Isl OpraHU3alud Takoi (Gopmbl pabOTHI.
B 3amanmsx Oyioka OCHOBHOHM akKIIEHT JeNlaeTcsi Ha YMEHHWE HWHTEepPIPETHPOBATh JaHHBIE H
UCTIOJIB30BaTh JUIsl 9TOTO HAYYHBIE JOKA3aTeIbCTBA, B TOM YHUCIE, U (HOPMYITUPOBAHHS BHIBOIOB.
[IpennaraeMplii TeKCT SBISETCS XOPOIIMM MaTepuaioM g OTpPabOTKU yMeHHs paboTh
¢ uHopmanueii, mpeAcTaBIeHHON B pa3au4Hoil (hopme: omucaHus, pUCyHKa, cxeMbl. KpoMe Hibke
NPUBEICHHBIX 3aJlaHUN  YUYUTENh MOXET TPEIJIOKUTh YYaIUMCS TMOMYEPKHYTh CJIOBa,
XapaKTepU3yIOIINe XUMUIECKNE CBOMCTBA aMMHaKa.
Ilpumep 4.3
Ammuax (NH3) — eaz ¢ xapakmepHviM pe3KUmM 3anaxom, OYeHb XOPOULO PACMBOPAEMCs 6 800e:
6 1 obveme 600vl npu 20 °C pacmeopsiemcs 700 06vémoe ammuara. Boouwiii pacmeop ammuaxa
HA3bl8AEeMCs AMMUAYHOU 8000U UMU HaAuwamulpubim chupmom. Ilpoyecc pacmeopenus ammuaxa
8 800€ MOJICHO 8bIPA3UMb CIEOVIOWUM VPABHEHUEM PEeaKYUU:

NH; + H2O &—— NH«OH &—— NH+" + OH"

OcHogHOe npumeHeHUue HAWAMbIPHO20 CHUPMA — MO MeOUYUHA: C €20 NOMOWbI MO’CHO
npueecmu 6 4ye8cmea uenosexa npu oOMOpoKe, M.K. NApbl AMMUAKA CUTLHO pazopaxcaiom
cauzucmole 000N0UKY 213 U OP2AHO8 ObIXAHUSL.
Ammuax neeko 83aumooeticmgyem ¢ KUCIOMAMU, KAK CUTbHbIMU, MAK U c1advimu, obpaszys coiu
ammonus. 3a cuém azoma 6 CcmeneHu OKUCNeHUus —3 aMMUAK MOdJicem  NposAeisimb
80CCMAHOBUMENbHBIE CBOUCMEA, 83AUMOOCUCTEYs C KUCIOPOOOM, okcudom meou(ll), xnopom unu
Opy2uMU OKUCTIUMENAMU.
B nabopamopuu ammuax nonyuarom, nanpumep, e3aumooevicmeuem NH4Cl ¢ Ca(OH)>.
B npomviunennocmu aMmuax noayuarom 83aumooeticmauem npocmulx euecms azoma u 8000pood
npu memnepamype 400—450°C noo oOasrieHuem 6 npucymcmeuu Kamaiuzamopa. Ammuax
UCnonb3yemcs 0isl NOAY4eHUA 8 NPOMBIUIEHHOCMU A30MHOU KUCIOMbL U A30MHBIX YOOOPEeHU.
3aoanue 1
Ha pucynke uzobpasicen npubop ona noayuenus u cobupanus ammuaxa. O Kakux usuueckux
CBOUICMBAX AMMUAKA CEUOemeNbCmeyem makou cnocobd nonyuenus ammuaxka? Ymo na pucyHke
yKasvlgaem HA OAHHOEe CBOUCmME0? BO3MONCHO U NONyYeHUue amMMUaxKa MemoooM 6blMeCHeHUs

600v1? Ilouemy?
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Bara

NH/Cl  Ca(OH),

[TepBsIii 3IEMEHTHI BEPHOTO OTBETA — BBHIBOJI YCIIOBUM MPOBEICHHUS OMBITA: AMMHAK JIETYe BO3AyXa,
T.K. Ta300TBOJHAs TpyOKka HalpaBJicHa BBEepX. BTOpoW »dJIEMEHT OTBeTa — WIPEICKA3aHHE
pe3yJIbTaToOB OMbITa (HEBO3MOXHO, T.K. aMMHAaK MTPAKTUICCKH HEOTPaHUIEHHO PACTBOPUM B BOJIC).
3aoanue 2

Kaxum obpaszom modxcno noomeepoums (Kpome 3anaxa), 4mo GulOeISIOWUNCS 2d3 AGISAemcs
ammuaxom, a He okcuoom cepwi(1V)? Ymo npu smom moosscro 6yoem nadrooams? Iouemy?

DT0 3a/1aHUE HAIIPABICHO HA TOHUMAaHKE POJIM OTACIBHBIX YacTel AIKCIIEPUMEHTAIBHON YCTAaHOBKH
WINA DTalloB OmNbiTa. B JaHHOM cilydyae K OTBEPCTHIO Ta300TBOJHOW TPYyOKH HYKHO IMOJIHECTH
BJIQKHYIO JIAKMYCOBYIO OyMa)kKKy: OHA JOJDKHA MOCHHETh, T.K. BOJHBIH pacTBOp aMMHaKa HMEET
HICJIOYHYIO Cpey.

3aoanue 4

Hazoeume mpu muna peaxyuii, KOmopbim MOICHO OMHECMU 83aUMOOelicmeue, 1excauee 8 OCHO8e
NPOMBIUNEHHO20 NOJYYEeHUS AMMUAKA?

3amanue TpOBEpSET YMEHHE MPUMEHATh TONYyYEHHBIE HAa YpPOKaX 3HAHHMS O THUIAX pPeaKIHid
K OIMCAHHOW B TEKCTE MPAKTUKO-OPHUCHTHPOBAHHOW CUTyalmu. B JaHHOM ciydae JOJDKHBI OBITh
Ha3BaHbl PEAKIMU COCIMHEHUS, OKHCIHTEIbHO-BOCCTAHOBHTEIbHAS, OOpaTUMasi, TOMOTCHHAs,
KaTaJIMTHYECKAsI.

3aoanue 5

HpOLL?GOaCWlGO A30MHOU KUCTIOMDbL 8 NPpOMbILUUIEHHOCMU OCYWECMBIIAIONT 86 HECKOJIbKO cmaoui.

Bam npeonosicen nepeuerb azomcooepircauux 8eujecms, Komopvie MO*CHO PACCMAMPUBANDb Cpeou
VUACMHUKO8 NPOU3B00CMBEHHO20 YUKILA:

1) CasN2 2) NO2 3) NO 4) NHs 5) AgNOs 6)N2

U3 npeonoscennozo nepeunsi evibepume 4 eewjecmea u enuwume ux 8 cxemy 6 OnpeoeieHHoll
(n02uueckoll) Nocie008amenbHOCMU, OMPANCarwWel YUkl NpousBo0Cmed a30MHOU KUCIOMbl

6 NPOMbIUIEHHOCMU.
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B sTom cnyuae mpoBepsieTcs He TOJIbKO IOHMMaHKUE BCErO LUKJIA TpoIiecca MPOU3BOCTBA a30THOU
KHUCJIOTBI, HO U YHUBEPCAJIbHOE YMEHHE PaH)KUPOBaHUS HH(POPMAIIHIH.

Cnenyer oOpaTuTh BHHMaHHME, YTO JaHHas MOAOOpKAa 3aJaHUNl OXBATHIBAET JOCTATOYHO
Oonpmiod oO0beM MaTepuasia 1o pazneny «VA rpynma: azor u ¢docdop», B TOM UHCIE
3aTparuBaroliie BOMPOCH], OOCYXIaeMble B IPOIECCE BBIIOIHEHUS PEATbHOIO XHUMHYECKOTO
skcriepuMenTa (3aaanus 1 u 2). B 3Toii cBs3H, B coueTannu ¢ 0j10K0M 3amanuii mo teme «dochop u
€ro COEAMHEHHS» BO3MOXHO MpOBeJeHHE 0000IIAIONIEr0 ypoKa MO TpYMaM, KOTOPHIM MOXET
OBITH MPEUIOKEH Keic, 00pa30BaHHBIA U3 HECKOIBKHX 33JaHUH K KaXKJJOMY U3 TEKCTOB.

PaccmoTpum mpumep ucnionb3oBanus ganHoro 6j1oka KM. B nauane temsr «®ochop u ero
coemHEHU (9 KJ1acc) ydJammmcs peajiaracTcsl TEKCT, B KOTOPOM HUCKITFOYEHO CII0BO «hochopy.
«doehop — 00uH U3 pacnpocmpanHénHviX INEeMEHMO8 3eMHOU KOpbl, OH 6X00UM 8 Nepeyio
0saoyamxy. Cooepocumcs heehop u 6 MKAHAX HCUBLIX OP2AHUIMOB — BXOOUM 8 COCMA8 0elK08
u opyeux sadchelmux opeanudeckux coeounenuil (/[[HK). Poethop nazviearom snemeHmom HCusHu.
HUcmopus e2o nonyuenus omnocumcs ewé Kk spemenam arxumuu. Pasopuswuiics kyney u npu smom
AIXUMUK — CAMOYYKA 8 NOUCKAX DUNOCOPCKO20 KAMHA NOAYYUL KPACHOe «VypunHoe macioy. llpu
€20 OanvHeuulel OUCMULTIAYUYU AIXUMUK 3AMeMUll HA OHe pemopmbl 00pA306bI18AIACL DENYI0 NbLIb.
Anxumux pewiun, ymo emy yoanoch u3gneusb «INeMeHmapHsli 020Hby. Ho He nonyuus owcenaemozo
3on0ma, bpano cman npooasamv ceoil cekpem no yeme, 80 MHO20 pa3 NPesOCX0oswell 30J10Mmo,
U 0002amMuICs HA IMOMY.

Yyamumcss npeiaraetcst copMyIuMpoBaTh TUIOTE3Y O TOM, O KAaKOM U3 XUMHUYECKHX
3IIEMEHTOB UJET peub B TekcTe. U chopmynupoBath o kakuM (parmMeHTaM TeKcTa ObLIO CACaHO
JaHHOE TpeArnonoxeHue. [1ogo0HbI BOIPOC BEIHYKIAET YUYaIIuXcsl HE TOJIBKO MpUOOpEeTaTh OIbIT
B aHAJIM3€ TEKCTa, HO U1 00OCHOBAHHO (POPMYJIMPOBATH TE3UCHI U BBHIBOJBI HA OCHOBE €r0 JaHHBIX
Tekcra. Jlamee mo Mepe M3ydeHHUs MaTepuana JAHHON TeMbl yYallUMCS MOTYT OBITh MPEATOKEHBI
BOIIPOCHI U 331aHUs, IPUBEICHHBIC HIXKE.

Ilpumep 4.4
3adanue 1

B nepesooe c epeueckoco nazsanue gocgopa o3navaem «c6emoHOCHbILY.

Ce200Hs U38eCMHO HECKOILKO AIOMPONHBIX MOOUGuUKayuti pocgopa — benviil, KpAcHbLU, YEPHBLL.

TR

Kaxas uz smux Moducj)ukauuﬁ cmana npuuuﬂoﬁ maKko2o HA38aAHUSL XUMUYECKO20 dllemMenma?

VYuyarnuecs: JOKHBI yKa3aTh O0elbiit hochop, MOCKOIBKY OH 00J1a1aeT CIIOCOOHOCTHIO CBETUTHCSI.
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3aoanue 2

Toowcanyii, nepsoe ceoticmeo ocgopa, kKomopoe uenogek nocmasui cebe Ha CAyxcOy, — 3mMo
eopiouecms. Ioprouecmv ¢hocghopa ouenv 6enuka u 3a8ucum om aulOMPONHOU MOOUPUKAYUU.
Docgop emecme ¢ Opysumu ewjeCmeamu HAHOCUMCSA HA CAUYEYHbLL KOPOOOK U Npu mpeHuu
3azopaemcs.

1) Kakas annomponnas mooughuxayus gocgopa npumensemcs npu npou3goocmee cnuiex?

2) Kakoe eewjecmgo MONCHO Y8udemsv 6 gude 0e1020 ObIMKA 8 MOMEHM 3ANCULAHUS CRUYKU?
3anuwume nHazganue u XUMUYECKYIO OPMYIY IMO20 eujecmad.

Jlnist mepBOTO 3IIeMEHTa BEpHBIA OTBET KpacHbBIN (hocop, KOTOPHIH UCTONB3YIOT B MPOU3BOICTBE
crimuek. st BToporo anemenTa 6enbiM 1biM — 310 okcu ¢pocdopa(V) P20s.

Crnenyromme Tpu 3amanHusi (4-6) 3aTparuBaroT Bompochkl 3HadeHusi (ocdopa B KauecTBe
OJTHOTO M3 KOMIIOHCHTOB MHTaHMs. [ TaBHBINM aKIIEHT B HUX CJIeJIaH Ha OTPabOTKE W/WIIM KOHTPOJIe
YMEHUsI MHTEPIPETHPOBATh JAHHBIE M HCIOJIb30BaTh WX s (OPMYJIUPOBAHUS BBIBOJIOB U
HAay4YHBIX JIOKa3aTenbCTB. Kak BUIHO W3 yCJIOBHH 3aJaHWil, ydaliuMCsl TPEICTOUT H3BICKaTh
KOJIMYECTBEHHBIC JaHHBIE U3 TAOIUIBI M IPOBOANTH BHIYUCIICHHS.
3aoanue 4
Docghop npucymcmeyem 6 HCUBbIX KIEMKAX, 6XOOUM 8 COCMA8 KOCcmell Yenogekd, 3YOHOU IMAIU.
OcHosHyl0 ponb 6 npespawjeHusx coeouHenull @ocgopa 8 opeanuzme 4ei08eKa U HCUBOMHBIX
uepaem neuerv. Obmen PochopHbIX coeOUHeHUT pecyIupyemcs: 20pMoHamu u eumamurom D.
Yceoenue npoucxooum s¢pghexmusnee npu npuéme ocgopa emecme c Karvyuem 8 COOMHOUEHUU
3:2(P: Ca).

Cooeporcanue u coomnoutenue Karvyusa u gocghopa npedcmasieHo 6 maoauye:

IIpooyxm Ca, m2/1002 P, me/1002 Ca/P
XKapenas eoea0una 12 250 0,05
Ilenvnoe monoxo 118 93 1,26
Bapenas ¢aconv 50 37 1,35
Kapenas mpecka 31 274 0,11
TTwenuunoiil x1e6 84 254 0,33
Kapmodghenw 7 53 0,13
AHbnoku 7 10 0,70
AHiiyo kypunoe 54 205 0,26

Osnakomvmecs ¢ ungopmayuel 6 madauye u Hazo8ume 08a NPOOYKMA, 8 KOMOPbIX COOMHOUIeHUe
9/1eMeHmMo8 Haubo.iee COOMEenCcmeayem peKoMeHOYeMOMY.
BepHblit oTBeT: 10JI0KH U MIIIEHUYHBIN XJ1€0.

3aoanue 5
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Ilpu Hedocmamke ocghopa 6 opeanuzme pazeuearomcs pasiuuHvle 3a00Ne8aHUs KOCMEN.
Cymounas nompebrnocms 6 ¢pocghope cocmasnsem: s e3pocavix 1,0—2,0 2; Ona Oemeil u
noopocmkog 1,5-2,5 2. CKkonbko 2pammos (Kuiocpammos) HapeHou mpecku MUHUMATLHO HAOO
yrnompeoums NnOOPOCMKY, 4modbl NOKPbIMb CYMOUHYl0 nompebnocms 6 ¢hocgope? Omeem
noomeepoume pacuémamu (OKpyeaume 00 Yeavix).
3amaHue TMpoBepseT HE TOJBKO COOTBETCTBYIOUIYIO €CTECTBEHHOHAYYHYIO KOMIIETEHLHIO, HO
dbopMupyeT BakKHOE >KH3HEHHOE YMEHHE — OIICHHBATh COOCTBEHHBIM pallMOH TUTAHHS Ha
OCHOBAHMHU UMEIOIIUXCS CIIPAaBOYHBIX JJAHHBIX.
3aoanue 6.
Ilpu Hedocmamke ocghopa 6 opeanuzme pazeusardmcs pasiuyHvle 3a001e8aHUs KOCHEN.
Cymounas nompebnocms 6 ¢hocghope cocmasnsiem: 0ns e3pocivix 1,0—2,0 2; ona oemetl u
noopocmkog 1,5-2,5 2. CkonbKo Uy MUHUMAILHO HAOO YNOMPeOUms 63POCIOMY YENL08EKY, Umodbl
NOKPbIMb CYMOYHYI0 nompebHocms 6 (pocope? Bec oonozo siiya cuumams pasuvim 60 2. Omeem
noomeepoume pacuémamu (oOKpyeaume 00 Yeuvix).
3nech, uTOOBI TMONY4YUTH BepHBIH oOTBEeT (7 SMUI) HYXKHO TMPOBECTH COOTBETCTBYIOIINE
MaTeMaTH4ecKue mpeoOpa30BaHusl M BBIYMCICHHUS, YTO MTO3BOJIAET €Ile pa3 0OpaTUTHCS K BOIPOCaM
NPUMEHEHUsI MaTEMaTHUKU Ha ypOKaxX XMMHUH. Tak Kak MaTepual, KOHTPOIUPYEMBIN 3aaHusAMU 4-6,
HE OTHOCHUTCA K o0O0s3aTeNbHOMY JJIsi M3yYEHHs, TO OH MOXET ObITh TMPEeSIOKEH MIJis
CaMOCTOSITENILHOTO PELIeHHs IoMa.

Cnenyromuii mpumep — 610k KM, oTHOCsmMIiCS K TeMe « CKOPOCTh XUMUYECKON pEeaKLIuN».
Oror (M mnonoOHBIE eMy OJOKM, NOCTPOCHHbIE Ha ONHCAHWU PA3JIMYHBIX XHUMHYECKHX
HCCIICIOBAHMSIX) TIO3BOJIIET OPraHM30BaTh paboTy B Mape WiIH IO Tpynmam, T.K. JJIS OJHOTO
YYaIErocsl X BBIIIOJHEHUE CTAHET 3aTPyAHUTENbHBIM. Ellle 0/1HO0 0COOEHHOCTHIO MPETOKEHHBIX
B OJIOKE 3aJ]aHUil ABISETCS MX HANPABICHHOCTh HA MPOBEPKY YMEHHS aHAIU3UPOBATH PE3yJIbTaThl
XUMHUYECKOTO OIKCIEPUMEHTa, HWCHOJIB3YS M 3TOr0 TpapHuuecKyld U KOJIWYECTBEHHYIO
uHpopmanuio. C y4eToM pa3iIMyHON CI0KHOCTHU 3aJJlaHUH MX PacrpeesieHHe MOXKHO OCYIIIECTBHTh
C y4eTOM YpOBHS HOJATrOTOBKHM ywamuxcs. CoaepaTelbHOl OCHOBOM B 3TOM NIpUMeEpE SBISETCS
MPUBEICHHBIN Jjanee TEKCT MPO BO3MOXKHOCTh YIPABIECHUSI CKOPOCTHIO XUMUYECKOMN pEaKIuii.
Ilpumep 4.5
Ilocne mozo kak uenosex NPoGEN NePeyIo XUMUYECKYIO PEaKyuio — pas3xicéz Kocmep, emy npuuLiocs
3a0ymamvbcsi 0 MOM, KAK Ynpaeiams meyeHuem xumudeckux peaxyuti. Ce200Hs uenosex ymeem
YApasnAms peaxyuell — MOdcem 3amelNisAimb HexceiamenvHvle NpespaujeHus eeuecms, Uil
ycKopsams  peakyuu Oas NOAyueHus 00abuie20 Koauuecmea Hyx#cHo2o npodykma. Ckopocmb
XUMUYECKOU peakyuu Onpeoensemcs Kax U3MeHeHUe KOHYEHMPAyuu peazupyroujux eeujecms

6 eéuHuL;y 6PEMEHU. H36€CWZHO, umo CcKopocmb XUMU4eCKux peam;mZ sasucum om nmemnepamypeael,
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KOHYEeHMpayuu  peazupyrowux  eewecms, Hnpupoovl  peazupyrowux  eewecms,  Haludus
Kamanuzamopa uiu uHeuoumopa (eewjecmea 3ameonsaoume2o peaKyuro).

Ha ypoke xumuu yuawueca nposoounu 3Kcnepumenmsi ¢ yeivlo onpedeiums akxmopul, Komopule
BIUAIOM HA CKOPOCMb pasaudnbix peakyuil. OHu npoeenu HecKOIbKO ONbImos.

Onvim 1. Yuenuku 63a1u 10 2 conanoti kuciomsi ¢ maccogoul doneu eeujecmea 20% u onycmunu
6 amom pacmeop epanyivl yunka. Habnooanu evidenenue 2asza.

Onvim 2. K consanotl kuciome u3 nepgozo onvima 0obasunu 30 2 600vl. 3amem omoobpanu 10 2
HOTYUUBUE20CS PACMBOPA U NOMECTUNU 8 He20 epanyvl yunka. Habnrooanu evidenenue 2asa.
3aoanue 1

1) B kaxkom u3 onvimog yueHuku Hao.100anu oonee unmencusHoe gvioenenue 2aza?

2) [lelicmsue kaxozo ¢hakxmopa, é1usaoue2o Ha CKOpoCmsb peakyuu, Habaooaru yiawuecs?

3mech MpoBepsieTCs YMEHUE aHAIM3UPOBATh CIIOCOOBI MPOBENEHUs ucciaenoBanus. Ha ocHoBaHuuM
TAKOTO aHaliM3a ydalluecs IOJDKHBI OINPENeIHTh, YTO B TIEPBOM OIBITE HAONIONANIOCH Ooee
MHTEHCUBHOE BBbIJIEJICHHE Tra3a, a BO BTOpPOM ciiydae (haKTOpoM SBJSUIaCh KOHIEHTpaLus
pearupyronux BemecTs.

3aoanue 3

Onvim 3. B mpu oodunaxosvie npobupku yueHuKu HAIUIU NO 5 M pacmeopa COMAHOU KUCIOMbl
00UHAKOBOL KOHYeHmpayuu. B nepeyio npoOUpKy noiodCuiu CMpyslCKU icenesd, 80 8mopyio —
CMPYIHCKU YUHKA, 8 MPEmbl0 — CHMPYHCKU HEU38ECMHO20 CEemlo20 ApKo Olecmsuye20 Memauid.
Haubonee unmencueno evidenenue caza mabnooaru 6 mpembvell NpoOUpKe ¢ Heu3BeCmHbIM
Memaniom, 60 6mMopoi NpooUpKe ¢ YUHKOM UHMEHCUBHOCHb 8blOeNeHUs 2a3a Oblia MeHblle, Yem
6 mpemvell. B nepgoti npobupke c sHcene3om UuHmMeHCU8HOCMb 8bl0eeHUs 2a3a OblIa HAUMEHbLUUELL.
1) Jleticmsue kakozo ¢pakmopa, é1usowe20 Ha CKOpOCmyb peakyuu, Habaoanu yiawuecs?

2) Kakoul memainn mo2 Haxooumscs 8 mpemoell npooupke? 3anuwume Ha3eanue Memaid.

DTO0 3a/laHre HaNpaBIECHO HAa MPOBEPKY TEX KE€ YMEHHM, YTO W MpeAblayllee, HO UMEET IPYyrou
YpOBEHb CI0XKHOCTH. JJIs1 IepBOTO BOTpoca (haKTOPOM SIBIISICTCS IPUPOJIa PEaruPYOIINX BEIICCTB.
Jl1st BEpHOTO OTBETA HAa BTOPOM BOMPOC HEOOXOIUMO TMOHATH, YTO B TPEThEH MPOOUPKE HAXOAUTCS

MarHui (JTFOMUHUI).

3aoanue 5
A
C
Ha epaguxe npeocmasnena 3asucumocmv Komyenmpayuu uUcxoOHbIX
sewecms u nPpoOyKmMos peakyuu Om epemenu NPOmeKaHusl peakyuu. B
Onpedenume, Kaxas Kpueas ONUCHIGAem U3MEHeHUe KOHYeHmMpayuu
UCXOOHBIX 8eujecms, a KaKasi — npoOYKmMos peaxKyuil. A
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BaﬂaHI/Ifl TAKOro THUIIA HAIIPpaBJICHBI Ha (bOpMI/IpOBaHI/Ie OYCHb BAXHOI0 A XHMHUHU YMCHUA
UHTEPIIPETHPOBATh PE3YJIbTAThl UCCICIOBAHUS, MPEICTABICHHBIC B BUC TAOJHUI[ WIH TPadUKOB.
B 3TOM 3aaHuK yyaiuecs M0/DKHBI HA OCHOBAHWHW aHAIW3a BUAA JBYX 3aBHCHMOCTEH MOHSTh, YTO
KpHuBas A COOTBCTCTBYCT UCXOAHBIM BCIICCTBAM, KpUBasd B - npoaAyKTaM pCaKIuu.

C yuerom pa3HOOOpa3usi (GOPMYITUPOBOK U JIOCTATOYHO HETPAAUIIMOHHOW  (HOPMBI
NpeIbSIBICHHS YCIOBUN 3ajaHuii, HauboJee 11e1eco00pa3HbIM CYMTACM HX HCIIOJIb30BaHHE IS

O6Cy>KI[CHI/I$I B KJIACCC TTOCJIC UX PCUICHU B paMKax pa6OTBI B I1apax.

[TpuBeneHHbIE MPUMEPHI WILTIOCTPUPYI0 MHOT0OOpa3ue BO3MOKHOCTEN ucnosb3oBanus KM
0aHKa 3aJaHWil 10 OIICHKE EeCTECTBEHHOHAYYHOW TPaMOTHOCTH oOydarommxcs. Kak yxke
0TMEYaJIOCh, 3PPEKTUBHOCTD 3AECh ONPEAEIACTCS HE TOJbKO BapUAaHTAMU BKJIIOUEHHS Pa3IMYHOIO
Yucia MKOJIBHUKOB (pa3Hble (opMbl) B paboOTy Haj OJOKOM 33/1aHUI MU OTACIbHBIMH 33/1aHUSIMH,
HO TaK)X€ M UCIOJb30BAaHUEM HX Ha PasHBIX ATamax ypoka. bojee Toro, poib paccmaTpuBaeMbIX
3aJJaHU TaKXKEe MOXET pa3indarbcs. Tak, OHM MOTYT BBICTYNIaTh M B KadyeCcTBE MaTepuaa s
00CYXK/IEHUS C y4yalllUMUCS, U Kak crocod (IMpueM) opraHu3alii CaMOCTOSATEIbHOW AEATeIbHOCTH
ydaluxcs B paMKaX H3y4eHMs HOBOTO MaTepuasa, U Kak cpeacTBO KoHTpousd. [Ipuuem Tpetwmii
BapHaHT MHCIIOJNb30BAHMS TaKXKe MPEIyCMAaTPUBACT BKIIOUEHHE NPEUIaracMblX 3aJaHuil auis
TEKyIero, pyOeKHOr0 W/WIM HUTOrOBOTO KOHTPOJs 3HaHMM u ymeHuil. KomOunupoBanue
3aJJaHUAMHU, B KOTOPBIX COJEP/KAaTEIbHOW OCHOBOM BBICTYNAeT MaTepuas OJHOM TeMbl (pa3zaena),
MOJKET TIOMOYb B COCTABJIEHUH KEHCOB, MpelHa3HAYE€HHBIX JJIS MPOBEACHUS 0000IIAI0IINX YPOKOB

WM YPOKOB IIOBTOPEHHUS], IPUYEM OPraHU30BAHHOM 110 TPYIIIIaM.
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5. Pexomenaanuu Ajs yyurtesnedd GU3NKH MO0 MCNOJb30BAHHUIO B Npouecce o0yuenust pusuke
KM, cdopmupoBaHHbIXx Ha 0a3e OaHka 3aJaHMil JJI1 OLEHKH €CTeCTBEHHOHAYYHOM
rPaMOTHOCTH

KWM, npemmaraempie B 6aHKE MO OIEHKE €CTECTBEHHOHAYYHOW IPAMOTHOCTH, KaK €IWHOE
LeJ0e  MOTYT  HCIOJIB30BAaTbCd B paMKax  BHYTPEHHETO0  MOHHUTOPUHIA  KadecTBa
€CTECTBEHHOHAYYHOH TIOJATOTOBKM B o0Opa3zoBaTenbHOM opranmzamuu. OpHako uactu KUM,
Oasmpyromuecss Ha Marepuaie Kypca (U3UKW, TPYNNbl 3aJaHUl WM OTICNbHBIC 3aJaHUs MOTYT
OpUMEHATbCA U1 (OPMHUPOBAHMSA LEJIOT0 psAa MPEIMETHBIX pe3yJbTaToB MO (usuke u
MCIIOJIb30BAThCS Ha PA3IMYHbIX Talax ypoOKOB.

O¢ddexTuBHOE HcTONB30BaHKE O10K0B 3amanuii KMM Ha ypokax ¢usuku OaszupyeTcs Ha
aHAJIN3€E COJEPKATENbHBIX XapaKTepUCTHUK 3a1aHuil. [loHumMaHue Toro, kKakue yMeHus: He0OXO0 UMbl
JUIS BBITMOJIHEHUS 3a/laHUsl M KaKue 3JIEMEHThl COJEepXaHHUsA BOCTPeOOBaHbI JJIsl €ro pelleHHs,
MIO3BOJIAET OLICHUTH BO3MOXKHBIEC BAPUAHTHI BKIIOYECHMS B IUIAH YPOKA KaK OTAEIBHOIO 3aJaHHUs, TaK
u Onoka B 1enoMm. Paccmorpum ocobGennoctu rpynn 3aganuii KM, oleHHMBalomux pa3iuydHbIe
KOMIIETEHIIMH, KOTOpPBhIE pACHIMPSIOT BO3MOKHOCTH YUHTENd (GU3UKA TIO0 (OPMHPOBAHHUIO
COOTBETCTBYIOIIUX MPEIMETHBIX PE3YJIBTATOB.

Komnerennust ~ ecrecTBeHHOHay4yHoil ~ rpamotHoctu  «lloHumanue — ocoOGeHHOCTEH
€CTECTBEHHOHAYYHOI'O HCCIICZOBAaHU» (POpPMUPYETCsl Ha ypokax (PU3MKH B IPOLECCE OCBOCHHUS
NPEIMETHBIX PE3yJIbTaTOB MO MPOBEICHUIO HAOMIOACHUH (DU3MYECKUX SBICHUHA WU (DU3MUECKHX
CBOWCTB TeJl, IPOBEJICHHIO NMPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUYECKUX BEIMYHH U IIPOBEACHUIO
UCCIICIOBAaHUM 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C HCHOJIB30BAHHMEM IPSAMBIX H3MEPEHHIH,
TaK)K€ B IIPOLECCE OBJIAJEHUS TEOPETUYECKHMMM 3HAaHUSMU O METOJAaX HAyYyHOIo IO3HAHUS
B (hu3HKe.

B KM Ha marepuane (U3NKH TPEACTABICHBI 3aJaHUsS, POBEPSIONINE MPAKTHUYECKH BECH
CIIEKTP O3HABaTEIbHBIX NEUCTBUN KOMIETEHIINHU «ITornmanue 0CcO0eHHOCTEH
€CTeCTBEHHOHAY4YHOIo HccienoBaHus». Ilpu 3Tom crienyer oOpaTHUTh BHUMaHHWE HAa TE€ THUIIBI
3a/laHui, KOTOPbIE MPAKTUYECKU HE BCTPEYAIOTCS B TPAAULIMOHHBIX TUJAKTUYECKUX MaTepHasax.

Hampumep, 3amanuss Ha npoBepky ymeHus «PasznuyaTe BONIPOCHI, KOTOPBIE BO3MOYKHO
UCCIIEIoBaTh METOJaMHM €CTECTBEHHBIX HAyK» IPEACTaBISIIOT COO0OM ONMCaHWE CUTyalluu Hu
nepedyeHb MNpobjeM, 4acTb K3 KOTOPBIX pellaeTcss MeTojaMu (GU3UKU (MyTeM IpOBEICHUs
COOTBETCTBYIOIIETO HCCIICOBAHUs), a YaCThb OTHOCUTCS K OOJIACTH TYMaHMTapHBIX HAyK WU
periaMeHTHPYeTCsl KaKUMU-IH00 NMPaBOBBIMU JOKYMEHTaMHU.

3anaHus, NPOBEPSIOLINE YMEHHUE MPENIOKHUTh CIOCO0 YBEIMUYEHHS TOYHOCTH IMOJIy4YaeMbIX

B HCCJIICAOBAHUU MNAHHBIX, HNPCACTABIIAIOT co0OOl oOImMCcaHHe >KH3HEHHOM CUTyaluuu, B KOTOpOﬁ
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HEOOXOJMMO TPOBECTH HU3MEpPEHUE KaKON-TMO0 (PU3NYECKOM BEIMUMHBI WIM MpPEIaraercss Xon
UCCIIEIOBaHMs ¢ M3MepeHueM BenuuuH. [Ipumep cutyamuu: mpu yxojae 3a MIIaJieHIIaMH OYEHb
BaXHO CJIETUTH 32 UX POCTOM M MU3MEHEHHMEM MAcCChl Tella, a Ui 3TOr0 PErylsIpHO, HE MEHee pasa
B HEJEJ0, B3BEIIMBaTh. B ceMbe MOka He MpUOOpenH crelnuaibHble BEChl JJIs MIAJCHIIEB, €CTh
TOJILKO OOBIYHBIC HAIOJBHBIE BeChl. A peOEHOK OYECHb aKTHUBEH, U K TOMY K€ HE TIOMEIIAeTCs Ha
Becax. Kak m3MepuTh Maccy MiaJieHla, UMes TOJbKO HaroJibHble Bechl? Kak MOXHO yBETUYUTH
TOYHOCTh B3BEIIMBAaHM? YdYamUMcs HEOOXOAUMO TPEIOKHUTh albTEPHATHUBHBIA CHOCOO
u3MepeHus: (MOKHO B3sTh peOCHKa Ha PyKHM M CHayaja B3BECHTHCS BMECTE C HHUM, a 3areM 0e3
pebenka, pasHHIla OKa3aHUM BECOB M OyJeT Maccoil pebeHka). B kauecTBe yBennueHUs] TOUHOCTH
HY>)XHO BBIOpaTh OJWH W3 CTAHIAPTHBIX CIOCOOOB: B35Th HM3MEPHUTEIbHBIH TPHOOP C OObIIeH
TOYHOCTHIO, YMEHBIIUTh CIy4yallHble OIIMOKUA W3MEpPEHHUs, YBEIMYUTh TOYHOCTh MMyTEeM
MHOTOKPATHBIX U3MEPEHUI U HaXOXKACHUS CPEIHETO 3HAUEHUS.

bnoku 3amanmnit KM mo3BossitoT hopMUpOBaTh TEOPETHUECKUE TPEACTABICHUS O METOIaX
€CTeCTBEHHOHAYUYHBIX uccienoBaHuii. Kak mnpaBuino, Takue OJIokM 0a3upyloTcs Ha OMNHMCAHUU
KaKuX-1100 MCCIeAOBaHUMN, Pe3yIbTaThl KOTOPBIX 3HAYMMBI JUISl CUTYAIlHi )KU3HEHHOTO XapakTepa.
B kauecTBe mpruMepa MOXKHO IPUBECTH OJIOK 3a1aHuil «Peakiust Bogurens» (cM. npumep 5.1).
llpumep 5.1.

Peaxyus 6ooumens

Kozoa peuv uoém 06 skcmpeHHOM mMOpMOdCEHUU, CAMYIO 2NABHYIO pOb USpdem peaxyusl
800Umens: ycneem jiu OH 808PeMs 3aMemums ONACHYI0 CUMYAYUio U HaAXCams Hd Neoalb MopMo3d.
Ob6biuno Ha 3mMo yX00sm 00U CEKYHObl, HO HA OONbWIOU CKOPOCMU OHU UMEm 3HAYeHue.
B mabnuye npusedenvt pezyromamvl uccied008aHus, KOMopoe NoKA3an0, CKOAbKO Hpoe3dcaem
ABMOMOOUIL 3A NPOMENCYIMOK 8PEMEHU MeAHCOY CUSHANOM 00 ONACHOCU U HAXCamuem 8o0umenem

Ha neoainb mopmosa.

Cropocmb agmomoouns, km/4 32 48 64 80 96 112

Ilyms 0o nHauana mopmodicenus, m 6 9 12 15 18 21

3amaHuss B Takux OJIOKAX HaMpaBjieHbl Ha TMPOBEPKY IMOHUMAHHUS Pa3IWYHBIX 3TaroB
MPOBEJCHHUS OMBITOB: (DOPMYIHPOBKA THUIOTE3bI, MIAHUPOBAHUE OIBITA C yYETOM H3MEpPEHUs
U3MEHSEMBIX BEIMYMH W 00ecrnedeHus] HEM3MEHHOCTH OCTaJbHBIX I1apaMeTpoB, BHIOOP
000pyI0BaHUS U HM3MEPUTEIBHBIX NMPUOOPOB, OLIEHKA pE3yJNbTaTOB H3MEPEHUN, MHTEpIpeTalus
pe3yNbTaTOB OIBITA, MPEJCTABICHHOTO B BHJE TaOMMIBl MWIK TpaduKoB, Q(OpMYIUPOBKA

000CHOBAHHBIX BBIBOZOB Ha OCHOBC ITIOJIYUYCHHBIX PE3YyJIbTATOB.
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Hampumep, B Onoke «Peaknus Bomgutens» mepBoe 3afaHue (mpumep 5.2) OIeHWBaeT Kak
IUIaHUpOBaHWe onbiTa (yTBepkAeHus | u  2), Tak U TMpoBepseT yMEHHE MPaBUIbHO
UHTEPIIPETUPOBATH PE3YNbTaThl (YTBEPKACHUS 3-5).

Ilpumep 5.2
Buvibepume 6ce seprvle ymaepoicoeHus 0 OGHHOM UCCIe008AHUU.
1) Hccnedosanue npogoounocs 01 00HO20 U MO20 dce 800umesisi 8 OOHOU Mawiune U npu
OpY2uUx pasHbIX YCLOBUAX KPOME CKOPOCTU OBUNCEHUS ABMOMOOUIAL.
2) Jlna moeo umodwl oyeHumsv 8pems peaxyuu 800umens, HeooXo0UMo NOAYHYEeHHbIN NYMmb 00
HA4ana mopMONCeHUs pazoenums Ha CKOPOCHb OBUNCEHUS ABMOMOOUIIL.
3) Ilpomesicymok epemenu medxncoy CUSHAIOM 00 ONACHOCMU U Hadcamuem 600umenem Hd
neoans Mopmo3a YMEeHbUAemcsl C Y8eIuyeHuemM CKOpoCmu agmomoous.
4) Ilpu ysenuueHuu ckopocmu OBUNCEHUS ABMOMOOUN 86080€ NYMb 00 HAYALA MOPMONHCEHUS
yeenuuusaemcs 6 2 pasa.
5) Ecmu ucnonv3osamv 6 UCCIeO008aHUU OpYeol aA8MoOMOOUlb, MO nyms 00 Hauald
MOPMOICEHUSL YBETUUUMCA.

Haubonee cnoXKHBIMM B TakuxX OJIOKaX OKAa3bIBAIOTCS 3aJaHHUs HA aHanu3 (pusmdeckoi
MOJIENIA, KOTOPBIE OTHOCSTCS K HMHTEPIIPETAIMH PE3yIbTaTOB M TPEOYIOT BBIBOAA (OPMYI WIH
MIPOBEJICHUS MATEMATUYECKUX PACUETOB.

Ilpumep 5.3
s obvaAcHeHUs 3a8UCUMOCTNU MOPMO3HO20 NYMU OM CKOPOCMU ABMOMOOUNS NPedNiodHceHd

Cﬂe()yiomaﬂ Mooers. Hpu MOPMOIHCEHUU KUHEMUUECKAA DHEPIUSL asmMoMoOUISAL NOHOCMBIO UOEM HA

pabomy cuibl MpeHusi CKOAbIHCEHUL: Cnedosamenvno, MOPMO3HOU NYMb

nponopyuoHaler Keadpamy CKopocmu asmomoous. Coomeemcm@yem Ju oma meopemuvecKkan
Mooeb pes3yibmamam UCCIEO08AHUS 3A8UCUMOCTIU MOPMO3HO20 nymu asmomoouns om CKopocmu
€20 0BUIICEHUS nepe() Ha4ajiom I’I’lOpMOcheHuﬂ? Omeem noscuume.

VYyamuMmes HeoOXoaumo JHUOO TpOBEeCTH MpeoOpa3oBaHUS M MOHSThb, YTO BBIOJHSAIOTCS

2
D2 2 1opu. .
COOTHOILIEHUSI | —= | ~———— I Pa3IUYHBIX CKOPOCTEH, MPHUBEACHHBIX B Tabimie, JHOO

L1 Sy TOpM.

MoKa3aTh, YTO TPH yBEIWYCHUH CKOpPOCTH B 2 pa3a (¢ 32 mo 64 km/4 unu ¢ 48 10 96 km/u)
TOPMO3HO# IyTh BO3pacTaeT MpuMepHO B 4 pasa. JIro0oii U3 3TUX MyTel J0Ka3bIBACT, YTO C YUETOM
HOFpCHIHOCTGfI HU3MCPCHHUA NAHHBIC HMCCICAOBaHUA COOTBCTCTBYIOT HpeﬂHOX(eHHOﬁ 3aBUCUMOCTHU.

TOPMO3HOM MyTh NPONOPLIMOHATIEH KBaAPaTy CKOPOCTH.
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Oco0oro BHUMAaHHUS 3aCIy’)XKHBAlOT OJOKH 3aJaHWW, TIOCTPOCHHBIE Ha KOHTEKCTE
UCIIOJIb30BaHUSI U3MEPUTENIbHBIX IPUOOPOB B OBITY, KOTOPbIE B OCHOBHOM OTHOCSITCSI K LIU(POBBIM,
XOTs Ha ypOKax (PpU3UKHU MBI O CUX Y4YUM PabOTaTh JIMIIE CO MIKAIBHBIMU npudopamu. OcBoeHHE
paBuI PabOTHI C MUPPOBBIMHU U3MEPUTENBHBIMU PUOOPAMU, OKPY>KAIOLTUMH HAC B OBCEAHEBHON
KHU3HH, CO3J]a€T XOpouIyto 0a3zy Uid HCIOJNB30BAHMSA YYAIIUMHCA (DH3HMUECKUX 3HAHHUN
B TIOBCETHEBHOW JKM3HM HJisi oOecrmedeHus O€30MacHOCTH Tpu OOpalieHuu ¢ mpudopamu
U TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHUS 3[0POBBS U COONIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKpyXaroled cpene. Hike mnpuBeneH mnpumep 3adaHus C  HUCIOJIB30BaHUEM
IU(POBOTO TEPMOTHTPOMETPA.

Ipumep 5.4
B 3ane mysea pacnonacaemcs mepmocucpomemp — npubop ons
usMepenus. memnepamypol U  OMHOCUMENbHOU  GIANCHOCMU

6030yxa (cm. hpomoepadghuro).

.:. Hygrometer testo 608-H1

wii W) (A
B mabnuyax npueedenvt mexnuueckue dannvie npubopa.

Hsmepenue memnepamypol Hzmepenue omHocumenvHoll 81ax4CHOCMU
Huanaszon uzmepenuti —10...+50 °C Luanaszon uzmepenuti 0...95%
Abconomnas Abconomnuas

+0,5 °C +2%
no2peutHoCcmy no2peutHoCcmy
Paspewenue 0,1 °C Paspewenue 0,1%

Ha ¢pomozcpaguu nokazanus npubopa onsi omHOCUMENbHOU BIANCHOCMU 6030YXA COCMABIAIOM
42,3%. Kakogbl npu 5mom MUHUMAIbHOE U MAKCUMANbHOE 3HAYEHUS. OMHOCUMETbHOU 8lIANCHOCMU
6030YXa 8 NOMewjeHUuu ¢ y4émom adCcoNOMHOU NO2PEHOCU UsMepenus npubopa?

Jlnis onpenieneHus MoKa3aHui mpudopa ¢ y4eToM MOTPEIIHOCTH yYaLMMCcs HE00X0AUMO HAyUUThCs
HOJIb30BAThCSl OMUCAHUEM XapaKTepUCTHK npuOopa. s Tepmorurpomerpa Ha (ortorpaduu npu
MaJIOH LIeHe JIeIeHUs TI0CTaTOYHO OoJIbIas a0COIIOTHAS MOTPEUTHOCTh. Y HYKHO YMETh OLIEHHBATh
JMaIla30H, B KOTOPBIM IONANAeT HM3MepseMas BeJIMYMHA. B JaHHOM cCiyyae, MUHUMAaJbHOE
snauenue — 40,3%, a makcumanbHOe — 44,3%.

Crnenyromee ymeHue, Ha (hopMuUpoBaHHE KOTOPOTO HEOOXOAMMO OOpaTUTh BHUMAHUE, —
CpaBHEHHE W3MEPEHHBIX BEJIMYMH C Y4EeTOM a0COJIIOTHOW MOrpermHocTd u3mepeHuil. ITockonbky
3amaHus OaHKa 0a3MpYIOTCS Ha JKU3HEHHBIX CHUTYALUSX, TO OHH OKA3bIBAIOTCS CJIOXKHEE OOBIYHOU
CUTyallUd CPaBHEHUS JBYX MU3MEPEHHBIX BEJIUYMH B JabopaTopHOil paboTe. B kadecTBe mpumepa

IMPUBCACM 3a/IlaHNUC Ha ONIPCACIICHHUEC ) KUPHOCTHU MOJIOKA IPU IMOMOIIH JIAKTOMETpPA.
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Ilpumep 5.5

B mabnuye npusedenvl oanHvle no HCUpHOCMU MOIOKA, KOMOPOe 0arom KOPOGbl PA3HbIX NOPOO.

Ha3panue nopoast  CpenHuii ypoBeHb
JKUpHOCTH, Yo

Alipmumpckas 3,3-3,6
I'ommruHCcKas 3,5-3,8
Jxepceiickas 4,5-6,0
KpacHnas narckas 3,5-4,5
Kpachas crennas 3,2-3.8
Xoamoropckas 3,6-3,9
YépHo-nécTpas 3,6-3,9
ApocnaBckas 4,0-6,0
bectyxeBckas 3,5-4,0
Koctpomckast 3,3-4,2
CuMMeHTanbCcKas 3,8-5,5
CrruéBckast 3,2-3,4
[IBurkas 3,7-3,9

Kuprnocmo monoka onpeoensaiom ¢ noMowjbio Yu@dposeo2o 1aKkmomempa, KOmopbuli HACMpOoeH Ha
usmepenue oicupHocmu 8 npoyeumax. AOCONOMHAA NOSPEUWHOCMb USMEPEHUsT HCUPHOCTU
nakmomempom cocmagnaem +0,08%. Moowcno au ¢ nomowpio 0anHo2o npubopa 0OHOZHAYHO
OMAUYUMB MOJIOKO KOpo8 XO0aMo20pcKol nopoodvl om MoJNoKa Kopoe Apocnasckoii nopoowl?
Omeem nosacnume.

3nech KpoMme auamna3oHa C y4YeTOM IMOTPEIIHOCTH HEOOXOAMMO YYecTb U pa3dpoc 3HAuYeHUUH
IUIOTHOCTU [IJIsl MOJIOKAa OT OJHOM mopoasl. B ycrmoBusix 3aaHus MaKCHMalTbHOE BO3MOXKHOE
3HAQUYEHHE KUPHOCTU MOJIOKA I KOPOB XOJMOTrOpcKod moponbl coctaBiser 3,9 + 0,08 (%),
a MUHUMAaJIbHOE 3HAYEHUE KMPHOCTU MOJIOKA JJIsi KOPOB SIPOCIIABCKOW MOPObI, COOTBETCTBEHHO,
4,0 £ 0,08 (%). NuTepBansl mepekpbIBalOTCA, CIEIOBATENBHO, PA3NIUYUTh 3TH OOpas3lbl MpH
MOMOIIM TaKOTro MprOopa HEBO3MOXKHO.

Komnerennus «HayuyHoe oObsicHeHue sBieHuil» (opMmupyercs B THpolecce OCBOCHHUS
IPEIMETHBIX DPE3YyJbTaTOB, CBS3aHHBIX C YMEHHUSMM OIMUCBHIBATH W3YUYEHHBIE CBOMCTBA Tel U
busnyeckue SBICHUS, HUCHOJIb3YS (PU3NYECKHUE BEIMYHMHBI, XapaKTepU30BaTh CBOWCTBA Tell,
dbusnyeckrue SBIEHUS U MPOLECCHl, UCIONB3YSd (U3NYECKUE 3aKOHBI U OOBICHATH (PUINUYECKUE
IIPOLECCHI U CBOMCTBA TEIL.

Haunbonee »5>ddexTuBHO O0OBSICHEHHE SBICHHA OCBAaMBACTCS B MPOIECCEe PEIICHHS
pa3HOOOpa3HBIX KAaYEeCTBEHHBIX 3a/lad, IMOCKOJIbKY MPOLECC HMX peleHUs TpeOyeT BbISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, MOCTPOECHUE CBA3HOTO PACCYKACHUS M3 HECKOJIBKUX JTOTHYECKUX
I1aroB C OMOPON Ha M3y4YEHHbIE CBOMCTBA SABJICHHM, (PU3NUECKNE 3aKOHBI MM 3aKOHOMEPHOCTH.

bnoku KM, HampaBneHHbIe Ha OLIEHKY KoMreTeHInn «HayqHoe oObscHeHHE SBICHUNY, KaK

MpaBUJIO, COJEpKAT 3aJaHus pa3HbIX (OpM, HaANpaBJICHHBIC Ha OIEHKY (Wiau (GopMupoBaHUE)
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pa3HBIX TO3HABATENBHBIX JAeHCTBHA. CaMble MPOCTHIE 371ECh — 3aJJaHHUS C BEIOOPOM OHOTO BEPHOTO
OTBETA, IPOBEPSIOIINE YMEHUE BHIOpaTh 0OBACHEHHE, HAMOOJIEe MOJTHO OTpaKarolee OMMCaHHBIC
MPOLECChl. 3aJaHUsIMU C BBHIOOPOM OJIHOTO MM HECKOJBKHUX BEPHBIX OTBETOB OILICHHWBAIOTCS U
YMEHHUS BBIOMPATh BO3MOXKHBIA MPOTHO3 MPOIECCa WM MOJEIb, JIEKAIIYI0 B OCHOBE O0BSICHEHHS.
Boiee cOXHBIMU OKa3bIBAIOTCS 33JaHUS C Pa3BEPHYTHIM OTBETOM, KOTOpPbIE TPeOYIOT IPUMEHHUTH
€CTeCTBEHHOHAYUYHbIC 3HAHUS JIs aHajiu3a CUTYalUu/TIpoOJIeMbl, CO3/1aTh OOBSCHEHHE, YKa3aB
HECKOJIbKO MPUYHHHO-CIICJICTBEHHBIX CBS3EH WM CIIeNaTh MPOTHO3 Ha OCHOBAHHUH MPEIOKEHHOTO
00BsICHEHUS TIpoIIecca.

3amanne Ha OOBSCHEHHE SBICHUU B OJHOM OJIOKE HCIIONB3YIOT BCEBO3MOKHBIE MPAKTHUKO-
OpUEHTUPOBAHHBIE CUTYallUM, Ui OOCYXJAECHHUS KOTOPBIX MPUBJICKACTCS OJUH M TOT K€ CIIEKTP
JJIEMEHTOB CcoJiepkaHus. B kauecTBe mpumepa mpuBeneM 3agaHus u3 Onoka «lIpomepsanue
rpyHTa». B TekcTe k aTOMy 0J10KYy 00CYKAat0TCsl 0COOCHHOCTH CE30HHBIX U3MEHEHUN TeMITepaTyphl
TpyHTa C TIyOMHOI, B TOM YHCJI€ ¥ B pa3HBIX PETHOHAX Hamiei cTpaHbl. [Ji1 OTBETOB Ha BOIIPOCHI
HEOOXOUMO TMOHMMATh OCOOCHHOCTH TEIJIONEpPEAaun MOCPEICTBOM TEIJIONPOBOJHOCTH, B TOM
YHCIIe U CPABHUTEIbHYIO TEIUIONPOBOJAHOCTh PA3NUYHBIX MaTepuaioB. B 3amaHusx oOcyxaaoTcs
pasHbIe cUTyaruu (CM. MpUMeEpHI 5.6-5.8)
Ilpumep 5.6
3umoui memnepamypa 6 2nybune 2pyHma eviuie, YeM Ha NOBEPXHOCMU, 4 JNemoM — Hudice, YeM Ha
nosepxuocmu nougvl. Kaxumu ocobenHocmamu menionepeoayu 8 cpyHme MONICHO OOBLACHUMb
makoe uzMeHenue memnepamypbl ¢ 2LyouHol 6 meyeHue 200a?
B »TOM 3amaHum HEOOXOOMMO OIpPENEeNUTh CIOCOO TEIUIoNepeayu: BHYTPh TIPYyHTa TEIUIO
nepeaaércsi MOCPEICTBOM TEIUIONPOBOAHOCTH. TeIIONPOBOJHOCT TPyHTAa HHU3KAas, IMO3TOMY
porpeB (WM OCTBIBAHUE) MTPOUCXOIUT OYCHb MEIJICHHO.
Iipumep 5.7

Ha pucynke uzobpasicena enyouna npomep3anusi 2pyHma 6 HeKomopou MecmHoCmiu.

Nec
muHa E
Bl e 55

T — il
I'ymch /1”'/{
L rpasuit paHuua
wihecox  POMEpsans

Obvacnume, nouemy pasiuyaemcs 21yOuHa Npomep3auusi 6 Jjecy, noo 00po2ou U NOO
¢yrnoamenmom ooma.
B sToMm 3amaHum HEOOXOAUMO CO3/1aTh COOCTBEHHOE OOBSCHEHHE, CPaBHUBASI TEIJIOMPOBOIHOCTD

BUJOB TpyHTa. [yOnHa mpomep3aHus TPyHTa B JIeCy MEHBIIE, YeM IMoj Joporoi. B necy mousa
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MOKPBITA CJIOEM CHETa, KOTOPBIM SBIISIETCS XOPOIIUM TEIUIOM30JSTOPOM U YMEHBIIAET TIIyOUHY
npomep3anus. [ pyHT moa Joporoi nmpomMep3aet Ha OONBIIYIO TITyOWHY, IIOCKOJBKY Ha JIOpOre HET
CHETa ¥ MOJI I0POroi HAChIMaHbl TPABUM U MECOK, KOTOPbIE MPOMep3atoT OO0JIbIIe, YeM TIIMHUCTBIN
rpyHT. Ilom dysHmameHToM J0Ma TPYHT HE MpPOMEp3aeT, TaK KaK IMOCTOSHHO MPHCYTCTBYET
TEIUIOOT/Iaya OT HAarpeTblX INOMELIEHUH JoMa B TIpyHT uepe3 mnoi. TakuM oOpa3oMm, IOJIHOE
OOBSICHEHHE COAEPKUT TPU JIOTMUECKUX IIara, KaxAbld M3 KOTOPHIX OMMPAETCsl HAa CpaBHEHHE
TEIUIONPOBOAHOCTEH.

Ilpumep 5.8

Jluuunku matickoeo sxncyka 3—4 eooa sHacueym u 3umylom 6 3emie, Hd
nepuoo 3UMHUX X0I0008 3apbl8dscChb HA 2IYOUHY, U NOOHUMASACL 8blULe C
Hacmynjienuem 6ecHvl. Byoym nu  pasznuuamecs ycnosus 3UMOBKU

JUYUHOK Maticko2o dcyka 6 Bonoeoockou obnacmu u Kpacnooapckom

Kpae?

31ech HYXHO MOHSTH, YTO JIMUYMHKA MaiCKOTO JKyKa JIOJKHBI 3apbIBAThCS B TPYHT HUXKE YPOBHS
npoMep3aHusi, M CAenaTh NPOTHO3 Ha OCHOBE CpPAaBHEHHUS TIIYOMHBI MPOMEP3aHUsi B Pa3HBIX
peruoHax.

TakuMm oOpa3om, 3a7aHus OJI0Ka 3aTparuBalOT COBEPLICHHO Pa3HbIE KU3HEHHbBIE CUTYallUU U
IPOBEPSIOT pa3Hble YMEHHS: MPUMEHEHHE 3HAHUU i OOBSCHEHUS, CO3JaHUE COOCTBEHHOIO
00BSICHEHUS U CO3[JTaHUE MPOTHO3a HA OCHOBE OOBSICHEHUS.

CrnenyeT OTMETHTh U TOT (PaKT, 4TO olleHKa KomneTeHnuu «HayuHoe oObsICHEHUE SIBICHUI»
HEBO3MOXXHa 0e3 OJIOKOB 3a/laHuil, Oa3upyrolmuxcs Ha TOHMMAaHUU TPUHLHUIIOB JEHCTBUSA
Pa3IMYHBIX TEXHUYECKUX YCTPONCTB, OKPYKAIOIIMX HAC B MOBCEIHEBHOM XU3HU. FIMEHHO TTO3TOMY
B KM cpenu rpynn 3agaHuii Ha mMaTepuayie (PU3MKH 3HAYUMYIO JIOJIIO 3aHUMAIOT T€, KOTOPHIC
0a3upyloTCs Ha OINUCAHUSX PA3TUYHBIX TEXHMYECKUX YCTPOHCTB. 3JeCh KpoMe MOHHUMaHUs
($U3MUECKUX MPOIECCOB, JIEKAIUX B OCHOBE Pa0OTHI Pa3IMUHBIX YCTPOHCTB HEOOXOAUMO elie U
pazo0paThCsi B pa3IMYHBIX CXEMaX W CXEMATHYHBIX PHUCYHKax MPUOOPOB, YCTPOUCTB WU
TEXHOJOTMYECKHUX MPOIECCOB.

B sTux G1okax BCcTpeyaroTcs ABa THIA 33IaHUN: HA IPOBEPKY MOHUMAHUS CXEMbI YCTPOHCTBA
U €ro OTJAENbHBIX YacTed M Ha CHUTYalUI0 «IOJOMKH» WM YCOBEpPLUICHCTBOBAHMS YCTPOMCTBA.
Bropoii Tun 3amaHuil Mo3BOJISIET HA BBICOKOM YPOBHE CIIOKHOCTH OLIEHUTh YPOBEHb NMOHUMAHMUS
yYalIUMKCS HE TOJIBKO OOIero MpHUHIMIA JCUCTBUS YCTPOMCTBAa, HO M OCOOCHHOCTEH €ro
OTJICIbHBIX YacTeH, a Takke 0COOCHHOCTEH 0€30MacHOro UCHOIb30BaHUsS YCTpoiicTBa. B kadecTBe
npuMepa MOXHO mpuBecTH 0ok «CKOpoBapka», B KOTOPOM B TIEPBOM 3aJaHUH YETHIpE
YTBEPKIACHUSI IMOCBSIIEHBl OCOOEHHOCTSAM YCTPOWCTBAa CKOpPOBAapkKH (YBEIMYEHHE TEMIIEPaTyphl
KUIIEHUS BOJBI 32 CUET IOBBIIICHUS JAaBJICHUS, YMEHBIICHHUS BPEMEHU MPUTOTOBIEHUS OO,
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BOJSIHOM Map, KaK MPUYMHA IMOBBILIEHUS JaBJICHUS BHYTPU CKOPOBAapKH), a BO BTOPOM 3a/JaHUU

IMPOCAT CIIPOrHO3UPOBATH ITOCICACTBUSA ITOJJOMKHU IMMPEAOXPAHUTEIIBHOT'O KJIaIlaHa.

OBnageHne KOMIETEHLIMEH eCTeCTBEHHOHAYYHOH TpaMOTHOCTH « HTepnpeTanus NaHHBIX H
UCTIONIb30BaHUE HAYYHBIX JIOKAa3aTelIbCTB JUISI TIONYYEHHUS BBIBOJOB» HANPSMYIO CBSI3aHO
C OCBOCHMEM IIPEIMETHBIX pE3YyJbTaTOB IMOUCKA HHPOpPMALUU (PU3NYECKOTO COIACpPHKAHMA,
OTIpeNIeIeHUs] CTENIEHH JOCTOBEPHOCTH MOJYUYEHHOM MH(pOpMAIMU HAa OCHOBE MMEIOLIUXCS 3HAHUN
U JIOTIOJIHUTENIBHBIX UCTOYHUKOB, UCIOJIB30BAHUS HAYUYHO-TIOMYJISIPHON JUTEPATyphl (PU3UUECKOTO
COJICpKaHUs, CIPABOYHBIX MaTEpUANIOB, IMpeoOpa3oBaHWs WHGPOpPMAIMKA U3 OJIHOW 3HAKOBOU
CHCTEMBI B JAPYTYIO.

bnoku 3aganuit KM, nposepsitomuye 1aHHYI0 KOMIIETEHIINIO, COAEPIKAT pa3IMyHbIE CXEMBbI,
rpaduku, nuarpamMmel. Ilockonbky 3TH rpadudeckre 0OBEKTHI OTPAXKalOT pealbHbIe KU3HEHHBIC
CUTyalnH (4alie BCero CUTYaIlMH PealbHBIX HAYYHBIX HCCIEIOBAHMN), TO MX BHUJ CYIIECTBEHHO
OTJIMYAeTCAd OT Te€X IpaUKOB U CXEM, KOTOPHIE HCIOJIB3YIOTCS B y4eOHHKax M 3aJaqHHUKAX II0
¢usuke. IloaTOMYy OCTATOYHO CIOXKHBIM JJISl Y4alllUXCs OKa3bIBAETCS YXKE 3Tal HaXOXIAECHUS
JAHHBIX B MCTOYHHMKAX MH(OpMAIMU, MPEACTABICHHON B pa3in4Hoil ¢opme (Tabmulbl, Tpaduk,
CXEMBI, IHMarpaMMbl, KapTbl). B KkauecTBe mnpumepa mnpuBeneM TpaduK 3agaHus U3 OJOKa
«CosHeuyHast aKTUBHOCTbY.

Ilpumep 5.9

Hmanvanckuii mukpobuonoz I1. @apaone 6o emopoii nonosune XX 6. nposoodun HabniooeHus
baxmepuanvHulx KonroHut. Obwee uucio e2o HabdwOeHuli npegvicuno 4 munnuona. Ha pucyunke
npeocmasnenvl  2pagpuku,  ompaxcarowue — pe3yibmamsl  MHOOAEMHUX — HAOM0OeHul  3a

YUCTEHHOCMbIO AHOMANLHLIX OAKMePUANbHbIX KOAOHUl U 2paghux ons uucia Bonvgha 3a nepuoo

HAOI0OeHU1L.
aHOMasbHble
aHoMaJlbHble KOSIOHUM KOJIOHUN
B KyJIbTypax BO34yLLUHOM 30/10TNCTOTO
aspodropsl CcTadnIOKOKKa
MpOLeHT N J - V' uneno
aHOMasbHbIX 10 3 51 60 Bonboda
KONOHUIN 143 =140
12 120
10 100

UL

IS
S

N
TTTTTTT
N
S}

A A T T e
70 72 74 76 78 80 82 84 86 83\90 rony

M3MeHeHue
yncna Bonboa
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3nmeck mpepraraetcs rpaduk, B KOTOPOM COBMEIIEHBI JBE 3aBUCUMOCTH C PA3HBIMH IIKAJIAMH: JJIs
MPOLIEHTa AHOMAJbHBIX KOJOHMH W g uyucia Bonbga. Takoe coBmelieHue BIOJIHE ONpaBIaHO
C TOUYKH 3pEeHHs Iesnel mpeacTaBieHuss nHGopMmanuu (CpaBHEHHE H3MEHEHHUE 4YHclia KOJOHUMN
C U3MEHEHUEM COJTHEUHOUW aKTHBHOCTH), HO B YUEOHBIX CUTYyAlHsIX C TAKUMU TpaduKaMu Ha YpOKax
He pabOorator. [losToMy menecooOpasHo mpoaHamusupoBarh Onoku KMM Ha wWHTEpmHpeTranuio
Pe3yNbTaTOB U BHIOPATh aHAIIOTMYHBIE TPUMEPHI ISl 00CYKICHUS HA YpOKaXx.

B mpouecce ¢dopMupoBaHHS KOMIIETEHIIMH TI0 HWHTEPIIPETAllMd JaHHBIX HEOOXOAUMO
oOpaTuTh BHHMAaHHE Ha 3aJaHHs, MPOBEPSAIONIME YMEHHE pACIO3HABATh MPEIIOIOKEHUS
(momyIieHus), apryMEeHThl W ONHUCAHUS B HAYYHO-TIOMYJSIPHBIX TEKCTaX. Takue 3aJaHusd
MPEJICTaBISIIOT COO0M MepedeHb U3 4-5 OTPHIBKOB M3 Pa3IUYHBIX UCTOYHUKOB MH(OpMALIUU, CPEAU
KOTOPBIX HEOOXOAMMO HAUTH Te, KOTOPbIE MOATBEPKIAI0T YKA3aHHOE B TEKCTE 3a/1aHUS MOJIOKEHHE
(rumoresy).
llpumep 5.10
B nacmoswee epems MHO2ue YuéHvie CXO00AMCS 80 MHEHUU, YMO Ommedaemcs: 2100aibHoe
nomenjeHue, m.e. NPOUCXOOUM NPOYecc NOCMENEeHHO20 POCMA CPeoHell 2000801 meMnepamypbvl

ammocgepwvl 3emau u Mupoeozo oxeana. Huoice npusedenvl ompwiKi U3 HEKOMOPLIX Cametl.

Hcmounuku Ompuleku
uHpopmayuu
1 Ha pucynke npusedenul kpugvie usmenenus konyenmpayuu CO2 6 ammocghepe u

memnepamypul 3a nocieonue 160 000 nem. Omu 0anHvle NOLYUeHbl AHANUZOM
CcOCMasa 8030YUIHbIX NY3bIPLKOE 6 Moye 1eOHUK08 Anmapkmuoul.

OTKIIOHEHHE OT TeKyIIeit
cpenneii Temneparypsi, °C

-10 | | |
T

160 120 80 40 0
Teicsium et J10 HAlero BpeMeHu

Konuenrpauus CO2% Yposens 1990-ro rona

TR 7

0,026 1

WA
A

0,018 )
T
160 120
Teicsiuu et 10 HALIero BpeMeHn

I'paguku  ceuoemenvcmeyrom, umo cpedHas memnepamypa Ha 3emie

OOHO3HAYHO CB8A3AHA C KOHueHmpauued Y2NeKucnoco casa 6 eé amMocqbepe.
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2 HpuuuHaMu 2N006aNIbHO20 NOMenieHuUs mozcyni CJIyaHCuntb eCmeCcmeerHble YUKIbl
USMEHEHUA Cll’l’lMOC@@pbl, COJIHEeYHAsl AKMUBHOCmMb, U3MEHEeHUe 0p6umbl 3€M]ZM,

NAapHuUuKoesle ca3vl U MHOJHCECNBO dpyeux NPpUYUH.

3 Inobanvroe nomenienue s611emcsi OOHUM U3 HAUDOIee 3HAYUMBIX NOCIe0CHEULL
AHMPONO2eHHO020 3azpsa3Herus ouocgepwl. 3a nocneonue 200 nem 6 pezyromame
AHMPONO2EHHOU 0esAMeNbHOCU COOePHCaHUue OKcuoa yenepooa 6 ammocgepe
so3pocno Ha 25%. Ceazano >3mo, ¢ OOHOU CMOPOHBI, C UHMEHCUBHBIM
colcueanuemM UCKONAemMo20 MONIUBA: 2asd, Hegmu, ciaumyes, yens u op.,
a ¢ Opyeoll — C edHcec00HbIM YMeHbUleHueM niowaoell Jiecog, KOmopbwle
AGNAIOMCSA  OCHOBHBIMU NO2TOMUMENAMU  YeNeKUucio2o easza. Ilpu HblHewHux
MemMnax UcnoIb308anus yeis u nepmu 6 oaudxcariwue 50 nem npocHozupyemcs
nogvluleHue cpeone200080l memnepamypsl Ha nianeme 6 npeoenrax om 1,5 °C

(6au3 skeamopa) 0o 5 °C (8 ebicoKux wupomax)

4 Hccneoosanus nokasvisaiom, 4umo 6 nyuucmom meniooomene «Kocmoc—3emnsay
60% e6cex 61008 usnyueHUss — Om YIbmpapuoiemosoco 00 UHPPAKPACHO2O —
onpeoensaiom napvl 60o0vl, a CO2 — moavko 4%! Ha camom Oerne,
oeticmeumenvro, npobnema CQO: cywecmgyem, HO MO He KIUMAM — 35MO

IKOJ102UA

B kaxux ucmounuxax ungopmayuu agmopsl CKIOHHbL CUUMAMb, YMO KIUMAM Mmenieem 2laeHbIM
00pa30M U3-3a NOBbIULEHUS 8 AMMOCHEPe COOePIHCAHUS YeNeKUCI020 ea3a?

Kak npaBuiio, Bce MCTOUHUKN WH(GOPMAIMN TTOCBSIIEHBI OJTHOW M TOH e TeMe, BKIIOYAl0T OJHU U
T€ )K€ TEPMUHBL. B KaXkI0M U3 HUX HEOOXOAMMO BBIWICHWUTH IJIABHYIO MBICIIb U COOTHECTH €€
C IIPEJI0KEHHON TUTIOTE30H.

B KM 1o oueHKe ecTeCTBEHHOHAay4YHONM TI'PaMOTHOCTH BCTPEYAIOTCS THIIBI 3aJaHUM,
KOTOpBIE OTCYTCTBYIOT B TpPaJAMIMOHHOW METOAMYECKOM smreparype. X wncnonp3oBaHue
CYLIECTBEHHO PACIIUPUT METOJNYECKUE BOZMOXKHOCTH YUUTEIIS, TO3BOJUT (POPMUPOBATH CIIOCOOBI
NeMcTBUIM, KOTOPBIM J10 CHX IOP B Kypce (PU3UKU HE YAEI0Ch BHUMAHMUSL.

B mepByio ouepenb OTMETHUM 3alaHUs, B KOTOPBIX HEOOXOAMMO TIPHBECTU MPUMEPHI
BO3MOXKHOTO TPHUMEHEHHsS €CTECTBEHHOHAayYHOTO 3HaHWs uia obOmecTtBa. Kak mpaBmiio, Takue
3alaHUsl CTPOSTCS HAa COOONIICHHWSX CPEICTB MaccoBOM HHGPOpMAMK 00 OTKPBITHIX WIH
n300peTeHusIX. YdaummMcs HEOOXOTUMO TMOHATh CYTh OTKPBITHS, BBIYJICHHUTh €r0 OCHOBHBIE
CBOMCTBA U MPEIIOKUTh BOZMOXKHBIE ITyTH UCIIOJIB30BAHUA C OIIOPOM Ha 3TH cBoMcTBaA. [Ipumepamu
Takux OJOKOB sBIsIFOTCS «lLmanm-ueBunnmvka», «HoBbelii Onomtactuk» u T.4. Hampumep, B Oioke
«[Inam-HeBUIUMKa yyaluMcsl HEOOXOMMO BBIWIEHUTh U3 TEKCTa OCHOBHOE CBOWCTBO MaTepualia

Ha Oaze rpa(beHa — CO3JaHUC MHpA)Ka, KOTOPOC MNPHUBOAUT K CO3AAHUIO HEBUJIUMOCTH, a4 3aTCM
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NPEUIOKUTh HANpPaBICHUS UCIOJIL30BaHUS (HampuMep: MAacKUpPOBKAa YEIOBEKa, KOTOPBIN
HaOJI0/IaeT 3a KMBOTHBIMH, MACKHPOBKA pPa3BEIYMKOB B BOCHHOM Jelie W T.1.). Takue 3alaHus
MO>KHO HCTIOJIb30BaTh HAa yPOKax OTAEIBHO U B PAMKaX YCTHOTO 00CYKIEHUSI.

Crnenyromiasi Tpymnma — 3aJaHusl C HEIOCTAIOIIUMU JaHHBIMH, WMEIONIMMH HACKOJIBKO
croco0oB pemeHwust. [Ipumep Takoro 3agaHus MPUBECH HUKE.
Ilpumep 5.11
IIpu evibope s1eKmpuuecko20 KOH8eKMopa 0 OMONAEHUSL MOHCHO NOb308AMbCA NPAGULOM. OISl
1 M nomewenus neobxoouma mownocms konsekmopa npumepto 35-45 Bm. Huoice npusedenvi

xapakmepucmuku uemblpéx IJIEKMPUUECKUX KOHBEKMOPOE.

Mooenw 1 Mooenws 2

Jluanazon pezynupoexu 636 °C.

Tepmocmam: sneKmpoHHbl.
Mownocmo oboepesa: 500 Bm.

anaeﬂeHue: mexaHuveckoe.

Tounocmev mepmocmama +0,5 °C.
Mowrocms oboepesa 2000 Bm

Asmomamuueckas 3auwiuma om nepecpeesa.

3awumnvie  Qynkyuu:  3awuma  om  moposa, | Homunanvnoe nanpaxcenue 230 B, +15% —10%.
OmMKIIOYEHUE NPU nepespeae. Bovicoma 389 mm.
Mooenw 3 Mooenv 4

Mowocms obozpesa 1000 Bm. Konuuecmeo pesicumos pabomor: 1.

Tepmocmam. Mownocmo 06oepesa 1500 Bm.

Konuuecmeo pesicumos pabomol. 2.
Omxknouenue npu nepezpese, 3auuma om G1du.

Omkniouenue npu nepezpeae. .
P peep Monmaosic: nacmennblil.

Monmaoic: nacmennbwii. . .
Tun HacpesamenbHO2O INEMEHMA: MOHOTUMHBIIL.

Tabapumor (LLIXBXT): 56%40,40%9,10 cm.

Kaxkyio modens modicro evlbpams 0as omonaenus Komuamul niowaovio 17 m?? Omeem noscnume
pacuémamu.

[Ipu olleHMBaHMU TAaKUX 3aJaHUI BaXXE€H HE MOJIYYEHHBIM OTBET (ITOCKOJIBKY B 3aBUCHMOCTH
OT BBIOPAaHHBIX MCXOIHBIX JIAHHBIX OH MOXET MCHSITHCS), a caM XOj paccyxnaeHuii. Hampumep,
B PacCMOTPEHHOM BbIIlI€ MpPUMEpe, €CIU NPUHATH, YTO B KOMHATE€ MOTOJKH 2,5 M BBICOTOH U

pacCcuuTaTh MAKCUMAJIbBHYKO MOIIHOCTb, TO HYXXHO BLI6paTL MOACIIb 2. HpI/I MHWHHMAJIBbHOM K€
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HHEPronoTpeOIeHNN J0CTaTOYHO BbIOpaTh Mojenb 4. Eciau ke MOTOJKM B KOMHATE BBIIIE, TO
noTpeOyeTcsi O0ojee MOIIHBIN HarpeBareidb. TakuM 00pa3oM, ydamiuecs CTaBSTCS B CHUTYAIHIO,
aHAJIOTUYHYIO CUTYalUsIM PeaJIbHOrO BbIOOpA B JKU3HU PA3JIMYHBIX OBITOBBIX YCTPOMCTB M ydarcs
OLICHOYHBIM pacyeTaM.

Eme onHoit ocobenHocThio 0510k0B 3amaHuii KM OaHka siBisieTcs UX MHTETPUPOBAHHBIN
xapakrep. [axe nmms GJI0KOB, KOTOpBIE, Ha TEPBBIN B3I, 0a3UpyIOTCS Ha Marepuane (pU3uKH,
3a4acTyl0 B 33JaHUAX  [PUXOIUTCS  MpPHUBJIEKAaTh 3HaHMA U3  JPYTUX  [PEeIMETOB
€CTECTBEHHOHAYYHOT'0 IIMKJIa. B KauecTBe mprMepa MOKHO MPHUBECTH OJIOKH 3aJIaHHsI O PA3TUYHBIX
anektpoctaniusax. Hampumep, B Onoke «lIpunuBHas snexrpocranuus (II3C)» 3amanust 1 u 5
(3aBMCHUMOCTb MOIIHOCTH 3JIEKTPOCTAHLMH OT BBICOTHI IIPUIIMBA U MPeoOpa30BaHUE BUIOB SHEPTUU
npu pabote [19C) uncro «dusnueckue», JUisl BBIMOIHEHUS 3a1aHuil 2, 3 U 4 (0 CTPOUTEIbCTBE
I193C Ha OTKPBITBIX MOPCKUX MOOEPEXKbsIX, O (hakTopax, onpeaensonmx MouHocTs [I9C u o cBsa3u
mMotHocTH [19C ¢ HMKIMYHOCTHIO MPUJIMBOB M OTIMBOB) HEOOXOIMMO MpPHBJIEKATh 3HAHUS M3
Kypca reorpaduu, a sl BBIMOJTHEHUS 3aaHus 6 00 DKOJIOTrHYECKUX HeaocraTtkax padbotrsr [193C
HE00X0IMMO MOHUMaHKUE BOIIPOCOB SKOJIOTUH.

[Tpu manupoBaHuu paboOTHl ¢ OJOKaMu 3aJaHUl HEOOXOAMMO YUMTHIBATH BO3MOXHOCTH
UHTErpaluy, oOpamaTb BHUMAHUE HA MOPSAJOK U3Yy4YeHHS TEeM B JApPYyTUX IpeaMerax
€CTECTBEHHOHAYYHOI'0 LMKJIAa M paboTaTh B TECHOM B3aUMOJEHCTBUU C YUUTENSIMHU OHOJIOTHH,

XUMHH U reorpaduu, IpernoaamnM B JaHHOM KJjiacce.

I'pynns! 3aganuiit KMM 1o olieHKe ecTeCTBEHHOHAYYHON IPaMOTHOCTH MOKHO MCIIOJIb30BaTh
Ha pa3IMYHbIX dTanax ypokoB ¢pusuku. [IpuBenem npumepsl.

1. Ha »rame MOTHMBaLMM MOXHO MCIOIb30BaTh WIUIIOCTPATHBHBIA PsJi KOHTEKCTOB U
BOIPOCHI, IOCTPOEHHBIE Ha 0a3e 3aaHnii COOTBETCTBYIOLINX OJOKOB (PM3UUECKOTO CONEPIKAHUSL.
Hampumep, Ha ypoke mno Teme «Buapl Temnonepenaunm» ydalluMcs Ipeajaraercsi rainepes
¢ororpaduii u3 OnokoB KHMM (anexkTpuueckuili KOHBEKTOp, TEPMOC, MU3MEPEHHUE TEMIIEpaTypbl
B TEMJIOBU30PE, OBOILM B MMAPHUKE, TEINIOU30/ISILIMOHHBIE MaTepUallbl) U NIPEIaratoTCsi BOIPOCHI:

— Iloyemy GaTapeu OTOIUICHHS pa3MENIAIOT MO OKHAMU?
— Tlouemy B TepMOCE 4ail COXpaHSIETCS FOPSTYUM, @ MOPOKEHOE XOJIOIHBIM?
— Ilouemy moa cHerom TpaBa OCTaeTcs 3€JI€HONU?
— Kakumu Marepuanamu yTeIsitoT foma?
— Ilouemy B mapHuke ObIcTpee CO3peBaeT ypokai?
— Kak M0XHO BUIETH B TEMHOTE?
Takue ¢ororpadun ¢ BompocaMu MOTHBHPYIOT K H3YYEHHIO MaTepuana ypoKa, HOCKOJIbKY

HarJsHO JEMOHCTPUPYIOT CBSA3b IPEAMETa C peallbHOM U3HbIO. B KOHIE ypoka B mpouecce
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3aKperyIeHUs] MaTepuana Wik Ha MOCIEAYIOUIUX YpOKaxX 00sf3aTeIbHO HY)KHO BEPHYTBHCS K ATUM
dboTorpadusamM, NMPePIOKUTH yIAIIUMCS pa300paTh COOTBETCTBYIONINE 3a/laHusl OaHKA, YTOOBI OHH
CaMOCTOSITENIbHO WJIM C TOMOIIBIO YYHUTENS CMOTJIM TMPaBUIBHO OTBETUTh HAa TMOCTaBIICHHBIC
B Ha4aJie ypoKa BOIIPOCHI.

2. B mporiecce nzyueHus MaTepuana MOXHO UCIOJIb30BaTh TEKCThI OJIOKOB 0€3 MPUBJICUCHHS
3aJlaHnii, oOecreurBas MePEeHOC 3HAHUN B JAPYTYIO KU3HCHHYIO CHTyalnio. B aTom cirydae MOXHO
BbIOpaTh TEKCTHI OJOKOB MO TEMATHKE YpOKa M MPENJOKUTh O0ydalomUMCs MpHUAyMaTh K HUM
BOIIPOCHI 110 CIEAYIOLICH CXeMeE:

— 2—4 mpocTBIX BOINpPOCA, KOTOPHIE MPOBEPSIOT (haKTHUECKOE NMOHMMaHME KOHTEKCTa. Takue
BOIIpOCHl HaYMHaroTCs co cioB «Kak ..? Kyna ..7».

— 1-2 yrounsiommx Bompoca. IDTO BONPOCHl, TPEOYIOUIHME OTBETOB «Ia» — «HET» U
MIPOBEPSAIONINE TMOJIMHHOCTh TEKCTOBOM WH(popMmanuu. Takue BONPOCHl HAYMHAIOTCS CO
cinoB «IIpaBna nu, uto ..7», «Ecau st mpaBUIIBHO TOHSI, TO ..7».

— 1-2  oOBsACHSIOMIMX BOMpPOCAa, KOTOPBIE HCIONB3YIOTCS U aHalW3a TEKCTOBOU
nHpopmannu. HaunHaioTes co cioBa «1mo4eMy» U HamnpaBieHbl HA BbISBICHHUE NMPUYUHHO-
CJIEICTBEHHBIX CBSI3EH.

— OpuH 06061marourit BONpoc, KOTOPIH Moipa3yMeBaeT CUHTE3 MOIyYeHHONH HH(OpMaLUU U
Ha4YMHAETCA CO 0B «YTO OBI MPOU3OIILIO, €CcTH ..7», «YTO OBl UBMEHUIIOCH, €CIIU OBI ..7».

— OpuH OLICHOYHBIN BOMPOC, KOTOPHI HAMIPABJICH HAa BBISICHEHUE KPUTEPUEB OIICHKU SIBJICHUIA,
coObITHH, ()aKTOB M HAUMHAETCs cO clloB «Kak BbI OTHOCUTECH K ..7», «UTo myure?y.

— OpnuH npakTUYecKuil BOMPOC, KOTOPHBI HalleJIeH Ha MPUMEHEeHne HH(OpMallii, Ha TIOUCK
B3aUMOCBSA3U MEXAY TEOpHEeM M IPAKTUKOM M Ha4yMHAeTcs co ciaoB «lhe moxer
IIPUTOIUTHCS 3HAHUE ..7».

Takass pabora ¢ TEeKCTaMH, ONHMCHIBAIOIIMMU PA3JIMYHbIE JKU3HEHHBIE CUTYallUd, MOJAJEPKUBAET
MHTEpEeC ydaluxcs K MaTepuaay ypoKa, MO3BOJSET pacHIMpUTh paMKu ydyeOHuKa, GopMHUPYET He
TOJIbKO TIOHUMAaHUE CyTH (U3UYECKUX SBICHHUM, HO M YUTATEIbCKYI0 IPAMOTHOCTh. DTO Ba’KHBIH
aCIIeKT, MOCKOJIbKY B paMKaxX ()yHKIIMOHAJIBHON IPaMOTHOCTU YUTATEIbCKHE YMEHHSI HEOOXOIMMBI
U1 9 PEKTHBHOTO OCBOCHUS TIO3HABATENILHBIX JIEHCTBHI €CTECTBEHHOHAYYHBIX KOMITETECHITHIA.

3. Ha orame npoBepku MaTepuana OPONUIOTO YpoKa WJIM MEPBUYHOTO 3aKperiCHUsS
MaTepuasga, M3yuYeHHOr0 Ha JaHHOM YpOKE, MOKHO HCHOJb30BaTh ONOKKM W3 2-3 3aaHuil 1O
COOTBETCTBYIOIIEH TEME. OTO TO3BOJUT CYIIECTBEHHO pAacCIIMPUTh JAWANa30H IPAKTUKO-
OPUEHTHUPOBAHHBIX 3a/IaHUI M 00ECIICYUT HEMPEPHIBHYIO paboTy 1o (pOpMHUPOBAHUIO KOMITETEHITHNA
€CTeCTBEHHOHAy4YHOU rpamMoTHOcTH. Hampumep, B kauecTBe 3aKperuieHus: MaTepuaia Ha ypoKe Mo
U3YYCHHIO OTHOCUTENIBHON BII&XXHOCTH BO3AyXa MOXXHO HCIONb30BaTh Onok «M3mepeHue

OTHOCUTEJIbHOW BIQXKHOCTWY. 3aJaHus 3TO OJIOKAa paccMaTpUBAIOT NPHOOPHI IS HU3MEPEHHUs
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BJIIOKHOCTH, 0a3upyroImyecs: Ha pa3HbIX (PM3MYECKUX MPUHIIMIAX, MO3BOJSIOT OTPadOTaTh YMEHUS
1o paboTe ¢ MCUXOMETPUUECKON TaOIUIeH U YMEHHE CpaBHHBAThH MOKa3aHUS MPUOOPOB C YUETOM
a0COTIOTHON MOTPEIIHOCTA U3MEPEHHIA.

4. bnoku 3amanuii KMM MoxHO ucnonb3oBaTh A AuddepeHInpoOBaHHBIX JOMAIIHUX
3aJaHMid, IpesIaras TpyIIaM yJammxcs ¢ pa3HbIM YPOBHEM IMOJTOTOBKH OJIOKHM 33aHUH C pa3HBIM
YPOBHEM CJIOKHOCTH 1O JaHHOU TeMe. M0XKHO caMOCTOSTeNIbHO (JOPMUPOBATH HA OCHOBE OJJTHOTO U
TOro e OJIOKa JABe-TpH TPYNNbl 33JaHUN: MPEUMYIIECTBEHHO HHU3KOTO M CPEIHEro YpPOBHEM
CJIIO)KHOCTU JJIs1 cnabo TMOATOTOBIICHHBIX OOYYAIONIMXCS M CPEJHEr0 W BBICOKOTO YpPOBHEU
CIIOHOCTH JIJII MOTHBHPOBAHHBIX YYAIIMXCS C XOPOIIMM YPOBHEM IOATOTOBKH. Hampumep,
MOKHO MpPEIJIOKUTh ydalluMmcsi ¢ 0a30BbIM YpPOBHEM MOJTOTOBKU OJOK «JItoMHHecLeHTHbIE
JamImbl», a 6oJiee MOArOTOBIEHHBIM ydamuMmcsi — 010k «CBeToanoasl». Jpyroii mpumep: pa3ouTh
050K «JKUIKOCTHBIE TEPMOMETPBD» Ha JIBE 4YacTd. J[sl XOpoIIo yCHeBArOMMX OO0YyYaroluXcs
MPEUIOKUTH 3a1aHus 01oka 2, 4 u 5, a 11 MEeHee TIOrOTOBIICHHBIX — 3a1anus 1, 3 u 4.

5. Ha ypokax o0oOmieHust 1 moBTOpeHUs: Matepuana Ojoku 3amanuii KMIM mo onenke
€CTECTBEHHOHAYYHOUW TPAaMOTHOCTH MOTYT YCHEIIHO UCIOIb30BaThCS B paMKaxX IPyHIoOBON paboThI
oOydaromuxcsi. HeTpaIWIIMOHHBI KOHTEKCT W KU3HEHHOCTh CHUTYallMd TO3BOJSET YYalluMCS
B TIporiecce pabOThl HaJA 3aJaHUSAMK OJIOKa TOBTOPUTH W YIIyOUTh 3HAHUS IEJIOTO psijia
COJIepKaTeIbHbBIX SJIEMEHTOB TEMBI.

I{enecooOpa3Ho BbIOpaTh 2-3 GiI0Ka 3aJlaHUid, COOTBETCTBYIOIIUX MpoineHHon Teme. Kiacc
JUTSI TPYTITIOBOM pabOThI AETUTCS HA KOMaH/bI 10 4-5 4enoBeK, KaKI0W TrpyIie mpeagaraercst 6ok
3amanuii. Ilpu sTOoM onmuH OJIOK MOIDKEH pacCMaTpUBAThCS HE MEHEe 4YeM JIByMs pa3HBIMH
koMmaHgamH. [lociie BRIOTHEHUS 3a/1aHUil B TPyIIIax MPOBOAUTCS 001iee 00CykKIeHUE, B KOTOPOM
OJlHa KOMaH/ia, BBIMOJIHABILAS 33/1aHUs JaHHOTO OJI0Ka, IPEICTABIISIET CBOE pelleHre (JOKIaIuuK),
a BTOpas KOMaHJa OIIGHMBAaeT pEIIEHUE, YKa3blBaeT Ha €ro JOCTOMHCTBA M HEJAOCTaTKU
(ommonupyer). Kaxknmas xomaHna OIEHHMBAaeTCs OallaMH C Pa3IMYHBIM YHCIOM MaKCHMAalbHBIX
OayutoB 3a JOKJIan M ommoHupoBaHue. Hampumep, 3a noknmang — makcumyM 4 Oamna, 3a
onmnoHupoBaHue — 2 Oamta. B mporecce o0CyKaeHus B Kjlacce ydarquecss 0000IatoT U TOBTOPSIOT
MaTepuai, 3HAKOMSTCS C COJEp>KaHUEM HE TOJNBKO OJloKa CBOEW TpYMIbI, HO U OJIOKOB 3aJaHMIA
npyrux komana. Ilocme oO0cCykaeHHs MOXET ObITh MPOBENCHA KpaTKas WHANBHUIYaTbHAS
camocTosTeNbHas padoTa, Iie KaxAbli yyalluics NojyyaeT Ul IBa-TPpU 3a/laHusl U3 Toro OJsioka,
KOTOPBIN 00Cy>k1aj1cs B KJ1acce, HO HE BBIMOJIHAJICS B €T0 IPYIIIE.

6. OOs3arenpHBIM yCIOBUEM (DOPMHUPOBAHHS €CTECTBEHHOHAYYHOU IPaMOTHOCTH SIBIISIETCS
ucrnonp3oBanue OmokoB 3amanuii KM B KOHTponbHBIX paboTax mo Teme (pasgeny). 3mech

PECKOMCHAYCTCA BKJIIOYATh KOHTCKCT C 2-3 3aaHUsAMU MIPEUMYIICCTBECHHO CPCAHCTO W BBICOKOI'O
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ypoBHEH CIIO)KHOCTH. OTOOp 3aMaHMil 1eIeco00pa3HO MPOBOAWTH TaKUM 00pa3oM, YTOOBI OHH
OBLIM HaIIPaBJICHBI HAa OIICHKY Pa3HbIX KOMIETEHTHOCTEH.

[IpuBenem mpumep otdopa 3amanuil Onoka «MHKpPOKIMMAT B My3ee» sl KOHTPOJIBbHOMN
paboTel. 31ech I1enecoo0pa3Ho BhIOpaTh 3amanHus 2, 5 u 6. 3amaHue 2 OTHOCHUTCS K BBICOKOMY
YPOBHIO CJIO)KHOCTH U OIIEHUBACT YMEHHE MPeoOpa3oBbIBaTh MH(POPMAIMIO W3 OJIHON 3HAKOBOM
CHUCTEMBl B Jpyryl0 KoMmIereHUMH «VHTeprpeTanus [OaHHBIX U HCIOJIb30BAHME HAYYHBIX
JI0OKa3aTeNIbCTB JJIs MTOJIyYEHUsI BBIBOJOBY. 3aJaHUE 5 OTHOCHUTCS K CPEAHEMY YPOBHIO CIOKHOCTH U
MPOBEPSET YMEHHE OILIEHWBAaTh CHOCOOBI OOECNEeYeHHUs HAJCKHOCTH JIaHHBIX KOMIICTCHIIUU
«ITonnmanue 0COOEHHOCTEN €CTECTBEHHOHAYYHOT'O MCCIIEIOBaHUs». 3aganue 6 (BBICOKOTO YPOBHS
CJIOHOCTH) OTHOCUTCS K KommeTeHInH «HayuHoe oObsicHeHUE SIBICHUI» U MPOBEPSET YMEHHE
MPUBOIUTH MPUMEPHI BO3MOKHOTO HCIIOIb30BaHHS €CTECTBEHHOHAYYHOTO 3HAHUS I 00IIeCTBa.
I[Ipu Takom otbOope 3amaHuii oOecrEeYMBAETCS  KOMIUICKCHAsT  OIICHKA  KOMIIETEHITHMA

€CTECTBEHHOHAYYHOU IPAMOTHOCTH.

B 3akimtoueHne MOXKHO OTMETHUTb, 4TO pabota yuurens ¢puzuku ¢ marepuanamu KM Ganka
3aJaHUii 10 OILIEHKE €CTECTBEHHOHAyYHOW TIPAMOTHOCTH JIOJDKHA OBITh CHUCTEMAaTHYECKOi,
0a3upoBaThCs Ha aHAIM3€ COAEPKATENbHBIX XapaKTEPUCTUK 3aJaHUl, yUYUThIBaTh OCOOEHHOCTU
(OopMHpOBAaHUS €CTECTBEHHOHAYYHbIX KOMIIETEHLMH Ha MaTepHuaie (PU3MKH, OCYILECTBIATHCS Ha

PA3JIMYHBIX 3Taax U3y4YCHUA TEMBI U UCII0JIb30BaTh Pa3JIMYHBIC IEAArOrH4CCKUEC TEXHOJIOTI'NH.
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