KoHcTpynpoBaHue U OlleHUBaHUE 32IaHMH, HANIPABJICHHBIX HA
(¢GopmupoBaHue eCTeCTBEHHOHAYYHON I'PAMOTHOCTH.

Ha omHOM U3 mpouuibix 3aHITHH Mbl OOCYXAQJIU KOMIUIEKCHBIE MEpBI,
KOTOpbIe HEOOXOJUMO pealn30BaTh UId pElIeHUs 3a1aud  (opMHUpOBaHUS
€CTECTBEHHOHAYYHOW TpPaMOTHOCTH oOydarommxcsi. Cpeau Takux Mep Mbl
oOpaTuiy Ballle BHHMaHWE Ha pa3paboOTKy Yy4eOHBIX 3aJaHUil HOBOTO THIA
(KOMIIETEHTHOCTHBIX, ~ IPAaKTUKO-OPHUEHTHPOBAHHBIX),  HANpaBIEHHbIX  Ha
dbopMHpOBaHUE ECTECTBEHHOHAYYHON I'PaMOTHOCTH IKOJIHHUKOB.

KommiekcHble  Mepbl, HeoOXoaumMble Uil  pelICHUs  3aJa4u
(GopMupoBaHusi €CTeCTBEHHOHAYYHON IPAMOTHOCTH:

1. BoccraHoBineHHME HENPEPHIBHOCTH IIKOJBHOTO E€CTECTBEHHOHAYYHOTO
oOpa3zoBaHus.

2. BHeapeHue TeXHOJIOTHI 00y4YeHNs, OCHOBAaHHBIX HA TIOHUMAHUU HAYKU KaK
croco0a mo3HaHus MUpa W (OPMUPOBAHUHU UHTEPECA K HAYKE.

3. Paspaborka yueOHBIX 3aJaHMl HOBOro THUMa (KOMIETEHTHOCTHBIX,
MIPaKTUKO-OPUEHTUPOBAHHBIX), HaIlpaBJICHHBIX Ha dbopmupoBaHue
€CTECTBEHHOHAYYHON I'PaMOTHOCTH.

4. Cozmanume HOBbIX YMK 10 €CTECTBEHHOHAy4YHBIM MpEeAMETaM s
OCHOBHOM IIKOJIBI, 00hETMHEHHBIX 00IIeH KOHIICIIIHEH.

5. Opranuzanus MeXIpeIMETHOTO B3aUMOJICHCTBUS).

CeronHss Mbl pacCMOTPUM  OCHOBHBIE TOJXOJbl K KOHCTPYHMPOBAHHUIO M
OIICHMBAHUIO  y4eOHBIX  3aJaHHii, HampaBlIeHHbIX Ha  (opmMupoBaHue
€CTECTBEHHOHAYYHON I'PaMOTHOCTH.

[Ipexxne, 4eM TOBOPUTh O KOHCTPYWPOBAaHWUM 33JaHUN, BCIIOMHUM, 4TO
TUTIAYHBIA OJIOK 3aJlaHui BKIIOYaeT B ce0s OMHCAHHE pEaJbHOW CHUTYaIlHH,
MIPEICTABICHHOE, KaK MPAaBUIIO, B MPOOJIEMHOM KJIIOUE, U P BOIPOCOB-3a1aHUH,
CBSI3aHHBIX C ATOW CUTyaIUEH.

[Ipu »TOM Kaxknoe U3 3aaHuil KiIacCU(PUIMPYETCS N0 CIEAYIOIIUM
XapPaAKTePUCTUKAM:

* KOMIIETEHTHOCTb, HA OLICHUBAHNE KOTOPOM HAIPABJICHO 33/1aHNUE;

* THUIl €CTECTBEHHOHAYYHOI'O 3HaHM, 3aTparuBacMblil B 3aJJaHUH;

* KOHTEKCT;

* I03HABATEJIbHBIA YPOBEHD (UJIU CTENEHb TPYAHOCTH) 3aJaHUS

BcioMHuM u  Moaesib  3aJaHMsi, HANpaBJICHHOTO Ha (OPMHUpPOBAHUE
€CTECTBEHHOHAYYHOM I'PaMOTHOCTH:
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JI71st KOHCTpYHpOBaHUsl YUeOHBIX 3aJlaHUM, HAIIPaBIECHHBIX Ha (OPMHUPOBAHKE
€CTECTBCHHOHAYYHOW TI'PaMOTHOCTH  IIKOJIBHUKOB  IIOJIE3HO  IIOJIb30BAaThCS
aJIrOPUTMOM:

1. OnpenenuB TeMy NPEACTOSALIETO YPOKa, MOAyMAaWTe, 4TO B 3TOW TeMe
YUYEHHKaM YK€ MOKET ObITh HM3BECTHO (HE OrPAHMYMBAMTECh TOJBKO BaIIUM
npeaMeTroM!) u uTo OyJIeT HOBBIM.

2. IlogymaiiTe, B 4€M MOET 3aKIIOYAThCS JIMYHOCTHAs 3HAYMMOCTH TEX
HOBBIX 3HAHUM U yMEHMH, KOTOpPbIE MPUOOPETYT YUEHUKH HA IPEJCTOSIIEM YPOKE.

3. Chopmynupyiite OTBETHI Ha BCE MPEIBIIYIINE BOIPOCHl 00OOIIEHHO — B
BU/JIE INYHOCTHO 3HAYUMOM MPOOIEMBI.

4. BcrnoMHUTE WM TPUAYMAWTE KaKylo-IMOO >KU3HEHHYIO CHTYalUIo,
aHaJM3UPYS KOTOPYIO WU JEUCTBYSI B KOTOPOW YYEHHKH CAMHU CMOTYT OCO3HATh U
c(hOpMyYIMPOBATH JTUYHOCTHO 3HAYMMYIO JUIsl HUX MTPOOJIEMY.

5. CocTaBbTE TEKCT - ONMMCAHUE JAHHOW CUTYyalluH, TO €CTh ONUIIUTE YCIOBUE
KOHTEKCTHOM 3aJa4U.

6. Chopmynupyiite 2-3 Bompoca K MPUAYMAHHOW CHUTyallMH, TPEOYIOIIUX
aHaJIN3a CUTYallMU WA OCYILECTBIICHUS JICUCTBUM.

7. OueHnTe KadyecTBO MOJIYYEHHOTO 3amaHus. JlJIsi 3TOro oxapakTepus3yuTe
KOKIBIA BOIPOC IO YETBIPEM MAapaMeTpaMm: KOMIIETEHTHOCTb, THIl 3HAHUS,
KOHTEKCT, YPOBEHb.

[Ipn KOHCTPYUpPOBAHUM 3a/JaHUSI BAXKHO YETKO MOHUMATh, HA OPMUPOBAHUE
KaKOW €CTECTBEHHOHAYYHOU KOMIIETEHLMH HAIPABJIEH Ka)XIbld BOIPOC 3aJaHUS.
HamoMHuM, 4TO TaKUX KOMIIETCHIIMM TPU: HAYYHO OOBSICHATH SBJICHHS; IOHUMATh
OCHOBHBIE OCOOEHHOCTH €CTECTBEHHOHAYUYHOTO MCCIIE0OBAHUS; HHTEPIPETUPOBATH
JAHHBIE U UCIIOJb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS IOJIYYEHUS BHIBOIOB

Kaxnas W3 Ha3BaHHBIX KOMIIETEHIMHA COCTOUT M3 psia KOMIIOHEHTOB.
[ToapoOHO ¢ HUMU BbI MO3HAKOMUJIUCH HA MPAKTUKYMaX MPOIIEAIINX 3aHATUM.



[Ipu xOHCTpyHpOBaHMM 3aJaHUsl oOOpallaiiTe BHUMAHHE HA KOHTEKCT:
OCHOBBIBACTCS JIM 33/IaHUE HA PEAbHBIX JKU3HECHHBIX CUTyalUMsX. 3aJaHHs Ha
dbopMHpOBaHUE €CTECTBEHHOHAYYHOW TIpaMOTHOCTH HE JIOJDKHBI HMMETh Y3KOM
MpeIMeTHOM HalpPaBJICHHOCTH.

3agaHus JOJDKHBI yUWUTHIBATh HE TOJBKO COAEp:KaTeJIbHOe 3HaHHe
(®Puznueckue cuctemsl, JKussie cucteMbl, Hayku o 3emiie u Bcenennoil), Ho u
npoueaypHoe. Mbl NOMKHBI  4acTO MpeajiaraTh JETSIM TakKue 3afaHus, s
pelIeHrs KOTOPhIX HEOOXOAMMO HCMOJb30BaTh METOAbl HAYYHOTO IMO3HaHUA. B
TaKUX 3aJaHusIX WH(OpManus MOXKET ObITh NpelCTaBlicHa B BHJE T'PaPUKOB,
JUarpaMm, Kapt, TaOJIuII.

[IepBbIM HIAaroM Ha MYTH K KOHCTPYUPOBAHUIO 3aJaHWM, HAIIPABIICHHBIX Ha
dbopMHpOBaHUE E€CTECTBEHHOHAYYHON TPAMOTHOCTH, MOXET OBITh TepepadoTKa
UMEIOIIUXCSL TPEAMETHBIX 3aJJaHUi B KOHTEKCTHbIE. BOT OJHO W3 TUIHUYHBIX
3aaHuil o gusuke, npeaiaraemoe Ha OI'D.

JIBa CIUIONIHBIX IIapa OAMHAKOBOTO 00bEMA, aatOMUHHMEBBIM (1) U MeTHBIM
(2), ImagarT C OI[I/IH&KOBOﬁ BBICOTEI U3 COCTOSSHUA ITOKOS. COHpOTI/IBHeHI/Ie BO3yXxa
HpeHe6pe>KI/IMO MaJio. CpaBHI/ITe KHHCTHUYCCKHUC SHCPIUHU El )51 E2 H CKOpPOCTH
IIapoB U1 U Uy HCIIOCPCACTBCHHO IICPCA YaAapOM O 3CMIIIO.
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B koHTeKCTHO ¢opMe 5TO XK€ MO CMBICIY 3aJlaHUe€ MOXET BBITJISICTh
CJIEAYIOIINM 00pa3oMm:

BooOpa3ute, yTo KOCMOHaBTaM, HaxoAsmMMmcs Ha JlyHe, ¢ 3aBHCILIEro HaJ
MOBEPXHOCTHIO  JIETATEIBHOTO anmnapara OJHOBPEMEHHO COpachlBalOT JBa
KOHTEelHepa ¢ HeoOXxoaumbIM oOopynoBanueM. Konrtelinep 1 Oonblie mo macce,
4eM KOHTEMHep 2.

Bonpoc 1. CpaBHute BpeMs, KOTOPOE IMOHAT00UTCS 000MM KOHTEHHEepaM st
JIOCTUKEHHUS TOBEPXHOCTH JIyHBI, 1 UX CKOPOCTH HEMOCPEICTBEHHO MEPE] yIapOM
O MOBEPXHOCTH

Jna npocmomul oyenuganus 30eco Mo2ym 6vimb 0AHbL 6APUAHMBL OMEEmA.

Bonpoc 2. MHXeHephl TakKe PACCUUTHIBAIOT KHUHETHYECKYIO JHEPTHIO,

KOTOpYIO0 OyJeT MMETh KOHTEWHEp TpH yaape O MmoBepXxHOCTh. OOBSICHUTE, s
Yero OHH ATO JAENA0T
30ecw 00121cHO bbIMb 0aHo 0OBACHEHUe

Bonpoc 3. CpaBHuUTE KHHETUYECKHE OHHEPruhd OOOUX KOHTEUHEPOB
HEIOCPENCTBEHHO Mepe YAAPOM O IIOBEPXHOCTh




ﬂa;omc;z eapuanmol onmeemada.

B sTrom Buae 3amaHue MOXHO OTHECTH K KOHTEKCTY «CBA3b HAyKH H
TE€XHOJIOTHID», TI100aJbHOMY YpPOBHIO, IOCKOJBKY KOCMOHAaBTHMKAa — JI€JIO BCEH
wianetel. Tunm 3HaHus — coaepxarensHoe (¢usuka). IIpoBepsemble ymeHus
OTHOCSITCSI K KOMIIETEHIIMN «HAy4HOe OOBsICHeHHE siBleHUWi». Ilpum sTom st
OOBSICHEHUsI TpeOyeTCsl HE MPOCTO MPUMEHUTh COOTBETCTBYIOLIUE 3HAHUS 110
¢usznke, HO (AKTUYECKH M BOCIIOJIB30BATHCSI HEKOTOPHIMH  MOJEJIBbHBIMU
IpPEJCTaBICHUSAMU: MBICICHHO 3aMEHMTh KOHTEWHEpbl Ha (U3MYECKHE Tea,
HOHATh, 4YTO B curyauuu JlyHel He Tpedyercs cleuuaibHO OroBapUBaTh
OTCYTCTBHE CONPOTHBIICHUS BO31yXa, a Jaliee yke, Ha000pOT, aOCTparupoBaThCs
OT TOTO, HAa KaKOH TUIAHETE/CIIyTHUKE BCE MPOUCXOAUT U MEPEUTH K UACATBHOMY
Cly4ar0 CBOOOJHOTO TMaJCHUsl Tejia TOoJA JCHUCTBUEM CHUJIbI TspkecTH. [lpum
BBINIOJIHEHUH TOJO0HOr0 33JaHusl B paMKaX TEKYLIEro MM UTOrOBOIO KOHTPOJIS
3T MOJEJBHBIE NPEJICTABICHUS MOI'YT, KOHEYHO, HCIIOJIb30BATHCS YYaIlIUMUCS
MHTYUTUBHO, Heoco3HaHHO. Ho eciu 3amaHue oOcyxaaercs B Kiacce, TO Ha HETO
CIIElyeT aKLEHTHPOBaTh BHHUMAHHE, IOCKOJIBKY HMMEHHO CBEIACHHE CUTYallUH K
MO/IEJIM MTO3BOJISIET PEIUUTH 3aj1avy.

Tunsl 3aganuii B uccnenoBanuu PISA MOryT OBITH pasHBIMU: C KPATKHM
OTBETOM, C BBIOOPOM OJHOIO WJIM HECKOJIbKMX OTBETOB, HA COPTHUPOBKY WIIU
YCTaHOBJICHHE COOTBETCTBHS, C PAa3BEPHYTBIM OTBETOM M Tak jgainee. Cuemyer
INOMHHUTH, YTO (OpMAT TECTUPOBAHUS — KOMIIbIOTEPHBIM, MOITOMY JETH PELIAIOT
3aJlaHusl, BBOJS OTBETHI WJIM BBIOMpAs UX Ha KommbioTepe. [IpakTuuecku Bce TUIIbI
3aJlaHU  TPOBEPSIOTCS aBTOMATMYECKM B COOTBETCTBUM C MAacKOil OTBETa,
UCKIIIOUEHHE  COCTABJISIIOT  Pa3BEPHYTHIE OTBETHl  IIKOJbHUKOB, KOTOpbIE
MIPOBEPSIOTCS BPYUHYIO SKCIIEPTAMHU.

Pisaz01s | MBERER

MeTeopouabl 1 KpaTepsl
Bonpoc 1/3

METEQPOWAbI U KPATEPEI

. KaMHM 13 KOCMOCa, NONAAAKILME B aTMOCHERY 3BMIM, HA3LIBAKITEA METEOPOMAAMM
/TpOHUMAUmE MEKGM "MEMECHOUCH! U KBamEDbI', MponeTan Yepes aTMochepy IEMNM, METEOPOMAEI PA30MNEBAKITCA M HAUHADT
PAGRONOXERHLN! CRRRER. [in omasma Ha eonoos CBETMTLCA, BONbWEA Y3CTh METEOPOMACE NONHOCTEID CFOPAET PaHLLWE, YeM OHK
OMMEMLME HHHBIL BEOUSHIN OMBEMa AOCTUMHYT NOBEQXHOCTK 38Mu. ECIM METEOPaMA AOCTUMAET NOBEPXHOCTI 3EMAM, OH

MOET O0PasBaTE ANy, HASHIBAENYIO KDATENOM.

Mo Mepe NPUANKEHKA K 3BMNE W K BE 3TMOCHENE
CKOPOCTE METEOROWAE YEENUIMBAETCA. MOMEMY 3TO
NPOMEKOAMT?

MEeTEO0pOoUA TAHETCA BPALIEHHEM SEMIN

MeTeopoua NOATANKMBAETCA CONHEYHBLIM
CEBETOM

MEeTEOpOMA NPMTAMMBAETCA MACCOR 3EMIM

MeTeO0poMA OTTANKMBIETCA KOCMUYECKMM
BakyyMOM




pisa20is | HNEEEN

MeTeoponasl 0 kpaTepsl METEOPOMIbI M KPATEPGI
Banpoc 2/ 3

. KZMHM 13 KOCMOCa, NON34AHWME B aTMOCHERY 3ERNM, HASEIEAIITCH METEOPOMAARK
IpOIUMmBLIME MEKEM “IMEMe0pOUTE U (ERmER, MponeTan Yepes aTMOCHERY 3EMAKM, METROPAOUALI PA3OrPEBAKITCA M HAYMHAKT
PACNOROXERHEN] GPass. Bel0epume omaem Ha CBETMTLCA. BOMbLAA Y2CTe METEOPOMADE NONHOCTLID CrOP3ET PaHLLE, YEr OHK
BONDOE B BHIRGORIOIL MEHIO. AOCTUMHYT NOBERXHOCTI 38MNK. ECM METEOROMA AOCTUIAET NOBEPXHOCTI 3EMMM, OH

MOKET 060330BaTE AMY, HA3LIBAEMYID KDATEPOM
Kak aTMOCepa MNaHEeTs BNMAET Ha YWCND KPETEPOE
Ha NOBEPXHOCTH MNAHETHI?
YeM TONWE aTMOCHERa NNAHETE, TEM

Brifiepute ¥ KpaTepos OyAeT Ha eé

MOBEPXHOCTM, T3K KaK | Brufiepute v
METEOPOWMAOE ByAET CropaTs 6 aTMochepe

pisazois | HNEEEE [@

MeTeoponasl M Kparepel METEQPONIBI M KPATEPDI
Bonpoc 313
. KanHu 13 KOCMOCS, NONAJa WME B STMOCHERY 3 MM, HA3E EAKITE A METEOR0MASMN
e meCm "M del 4 ”’ nle’IBTﬁﬁ HEPES ETMDC¢epY 3BMJ'M| METESOROMAR! PRI0OMEBRDTCA M HRHMHAKOT CESTHMTECA.
‘e cnpasa. fna Ha sonpoc BONEWaA Y8CTE METEOPOMA0E NOMHOCTEID CIOPSET PEHEWE, YEM OHW LOCTHHYT
Memod ¢ Yums o : NOEERXHOCTH JEMNM. ECNi METE0POMY, AOCTHISET NOBERXHOCTH 3EMM, OH MOKET

OfPAZ0EATE AMY, HAZEIESERIYI0 KPATEROM.

PACCMOTRIM CREAYIOWME TN KpaTeps.

PACMonoHMTe KPSTEpE! B NOCMS0EATENEHOCTH
COMMACHD PAIMERER METEOROMAOE , M OBPA30EEE WX,
0T CAMDID G0Nk WO K CAMORTY hEN0nT

Camulfi ———— Camui
Bonbwod manui

4] [8]

PacnonoskWTe KpaTepe! B NOCNER0EATENEHOCTI
COMNACHD BREMEHN Mx OBPas0EaHKA, 0T Canor
CTapar K CAmMonty HOE QY.

Camuii  ———  Camnil
crapui HoBu#
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Ber B Xapry1o noroay ‘ 42

JAaHHSA CHMYNALMA OCHOBAHS HE MOAENM, B KOTOROMA

W TEMNEpaTypa Tens GeryHa nocne Yacosomn Gera.

36

Ofezecem
o ETHME
PACCHMTEIBSETCA 00 BEM NOTOOTRENEHMA, NOTEPA BOgE! H k1

Yrofbl YEMAETE, Kak pGOTAI0T PE3NMYHEIS SNEMEHTEI
YMPSENEHMA B STOM CHMYNALMH, BBINONHMTE CEAYI0WME
wam.

1. Nepes EWHETE BEryHOK TEMNEePaTYPL] BO3AYRA.

2. MNepef EWHETE BEryHOK BAAXKHOCTH BOSAYRA. TemnepaTypa Bosgyxa (0] 2,,0 2530 35 40
3. Boifepure "La" i "HET" ANA XapaKTEpMCTHEM BINawHICTE Bosgyxa (%) 20 40 &0
"TikET BOOY".
Me&T B0, ® s OHer
4. HasmmTe Ha kHONKY "BeinonHuTe", 4Tobel yEMLETE A A
PESYNETATHL. OOPSTHTE BHUMSHKME, 4TO NOTERA BOEI
B ofbeme 2% M BBIWE NPMEOIWT K 00856 0%MESHMIO, O6uam
W YTO TEMNEpaTYRE Tena 40°C M BRILE NPMEOLMT K Temnepatypa BnaxHoocTe noTooTAENEHHA [k MoTepa Temnepatypa

TENNOEOMY YAZRY. PEsyNeTaThl Takke GyayT DR ) || ooseyre ) LT 3%) coE i || A )

oTofpakeHel B TabnMuge.

MpMmeqaHKE: TPMEBEEHHEIE B CHMYNALMKM PESYNETATEI
OCHOBAHE! HA YMPOWEHHOA MATEMATHHECKDN MOLENM
Tom, kak pEOOTSET TEND OTRENEHD BSATOM HENOEEKS
NOCNE 4acoE0m Gera B PasNMHHBE YCIOEWAX.

"Tonyban" sneKTpocTaHuUMA “TonyGana™ INeKTPOCTaHLUA
Bonpoc 2 /4
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HaXMUme Ha VaeRUUImenLHoe Crmano, umodt!
yeuderns, WMo Rpoucxodum ¢ MoneKyRamy eodsl u
paCmEnpSHrnd consn 8 peaeperapax Auliespume &
SEINGAOLIN MEHIO MPIOUNLHOE 3FaEPLIEHIE
RpodnoNemun.

B pevHoi BOLE KOHUEHTRALAA CONKM HUSKEA.
Mockoneky MoNekyNEl NPOXOLAT CKEOSE MaMBRaHy,
KOHUSHTRALMA CONM B NE30REYARE © NpecHof Bog0R

IElmtSeDmre *| . A KOHUBHTPAUMA CONM B

pe3eEpEYape ¢ CONEHON BOA0R

I BridepuTe =l .

Ecnmu roBoputh 00 OllCHWBaHWM 3aJlaHWI, HANIPABJICHHBIX Ha ()OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH, TEJaroraM IIKOJ, TO CTOUT CKa3aTh, YTO
HUKAKUX CHeNu(UUecknx OCOOCHHOCTEW B OIICHUBAHUU 3aJlaHUA C KPATKUM
oTBeToM HeT. OTBEThl HAa TaKHE 3alaHUsl TPOBEPSIOTCS COIMOCTABICHUEM C
MIPaBUJIbHBIM OTBETOM

A 3amaHus c Pa3BEPHYTHIM OTBETOM MPOBEPSIOTCS B COOTBETCTBUHU C
KPUTEpUSIMU OLEHUBAHUSA, HMCXOAS W3 TOJHOTHl W IPAaBWIBHOCTH OTBETA.
DTaNoOHHBIA OTBET MPUHUMAETCS BO BHUMAHKE, OJTHAKO €CJIM PEOEHOK MPEIIIONKUIT



AIbTEPHATUBHOE PEIICHHE, TO 3TO PELICHHUE OLICHUBAETCS, UCXOAS U3 IOJHOTHI U
IIPaBUIILHOCTH OTBETA.

Wrtak, MBIl pPAcCMOTpENM OCHOBHBIE IOAXOAbl K KOHCTPYMPOBAaHUIO U
OLICHMBAaHUIO  y4yeOHBIX  3a/JaHui, HaIpaBJIEHHbIX Ha  (opmHpoOBaHUE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH.



