YyebHble 3agaHNA Kak OCHOBA
bOpPMMNPOBAHUA
ecTeCTBeHHOHaY4YHOWU rPAaMOTHOCTMU



[NpMeHATb COOTBETCTBYIOLWME

OnucaHa cTaHAapTHaA cUTyaums, Ans

1.1
eCcTeCTBEHHOHay4Hble 3HaHMA aNnA 0OBACHEHNA KOTOPOM MOXKHO HaMPAMYHO
0b6bsACHEHNA ABNEHUA MCNo/1Ib30BaTb NPOrPaMMHbIN MaTepuman.

1.2 | Pacno3HaBaTb, UCMOb30BATb U OnuncaHa HeCTaHA4APTHAA CUTyauuu, aa4
co34aBaTb 0O6bACHUTENBbHbIE MOAENU U KOTOPOW Y4EHUK HE MMEET roTOBOro
npeacTaBAeHUS o0bbAcHeHMA. [1na 06bACHEHNA peanbHas

CUTyaumMa A0NXKHA bbITb TpaHCHOPMMPOBAHA B
MmoAenb.

1.3 | denaTb n Hay4HO OOOCHOBbLIBATH [lpegnaraetcAa Ha OCHOBE NOHUMaAHUA
NPOrHO3bl O NPOTEKAHUM Npouecca uan | mexaHmsama (MM NPUYKNH) ABNEHNA UK
ABNEHUS npouecca 060CcHOBATb Aa/ibHENLLEE Pa3BUTUE

cobbiTun.

1.4 | ObbACHATb NPUHUMN AENCTBUA Mpeanaraetca 06bACHUTD, HA KAKUX HayYHbIX

TEXHUYECKOro YCTPOWCTBA WU
TEXHONOMNU

NMPUHLUMNAX OCHOBaHa paboTa onncaHHoro
TEXHUYECKOTro YCTPOMCTBA NN TEXHONOTUMN.




KomneteHuuA: noHMMaHue
ocobeHHocTen
ecTecTBeHHOHay4YHoro
uccnepoBaHuA

PacnosHaBaTb 1 pOpMyIMPOBaTh LieNb

MpumepHbIN cmbich yuebHOro 3agaHusa

Mo KpaTKOMYy OMMCAHUIO X043 UCCNeA0BaHUA NN AENCTBUN

2.1
AAHHOro nccnegoBaHuA nccnepoBaTenien npeanaraeTcs YeTko chopmynmMpoBaTh €ro

uenb.

2.2 MpepnaraTb UM OLEHMBATL CNOCOH Mo onncaHuto npobaembl npeanaraeTca onpeaenmtb Uan
HAY4YHOro uccnenoBaHUA AaHHOMO OLLEHUTb 3KCNEePUMEHTaNbHbIN Cnocob ee peweHns, n/mnm
BOMpoOCa onucaTb KPaTKUIM NNaH AaHHOTO UCC/IeEA0BaAHMS.

2.3 Boiasuratb ob6bacHUTeNbHbIE TMnoTe3bl U | Mpeanaraetca He NPocTo cGOpPMYNMPOBATb TMNOTE3bI,
npeanaraTb cnocobbl X NPOBEPKU 0b6bACHAOLLME ONUCAHHOE ABIEHMNE, HO N 065A3aTeNIbHO

NPeaNoXnUTb BO3MOXKHbIe cnocobbl UX NMPOBEPKU.
Habop runoTtes morket npeasiaratbCA B CAaMOM 3a4aHUN,
TOrAa HYXHO NPeaNoXNTb Cnocobbl X NPOBEPKU.

2.4 OnucbiBaTb M OLEHUBATb CNOCOOLI, [NpepnaraeTca oxapakTepm3osaTb Ha3HaYeHUe TOro Uam

KOTOpPbIe UCNO/b3YIOT YYEHbIE, YTOObI
obecneynTb HaJEXKHOCTb AAaHHbIX U
AOCTOBEPHOCTb 06 bACHEHUN

MHOrO 3/1IEMEHTA UCC/1IeA0BaHUA, MOBbLILWAOLWEro HaAEKHOCTb
pe3ynbTaTa (KOHTPO/bHAA rpynna, KOHTPObHbIN 0bpasel,
6onbluas cTaTUCTUKA M Ap.). Wan: npepnaraetca BbibpaTb
H6onee HafeXHYIO CTPATErNIO UCCIe40BaHMA BONpoOcCa.




KomneTteHuua: uHTepnperauyma

AaHHbIX U UCNOJIb30BaHUE HAYYHbIX

A0Ka3aTeNbCTB ANA NoNyyYeHus
BblBOJOB

AHaNN3NpoOBaTb, UHTEPNPETUPOBATH

MpumepHbIN cmbich yuebHOro 3agaHusa

Mpeanaraetca popmyIMpoBaTh BbIBOAbI HA OCHOBE

3.1
AaHHble N AenaTb COOTBETCTBYHOWME MHTepnpeTaumnmn AaHHbIX, NPeaCcTaBAEHHbIX B Pa3/IMYHbIX
BbIBOAbI dopmax: rpaduku, Tabanubl, gmarpammel, poTtorpadpuu,

reorpaduyeckme Kaptbl, BepbanbHoO.

3.2 Mpeobpa3oBbiBaTb 0AHY popmy Mpepnaraetca npeobpasoBaTb 0gHY GOpMy NpeacTaBAeHUA
npeAcTaBNeHUA OAHHbIX B APYTYHO Hay4yHOU MHOPMALMKN B 4PYTYIO, HANPUMEP: C/IOBECHYIO B

CXeMaTUYECKMN PUCYHOK, TabanuHyto popmy B rpadpuk nau
anarpammy v T.4.

3.3 Pacno3HaBaTtb gonyuieHus, MpegnaraeTca BbIABNAATb U GOPMYAMPOBATb AONYLLEHUA, HA
A0Ka3aTesIbCTBa M PaCCYyKOEeHNA B KOTOPbIX CTPOUTCA TO AN UHOE Hay4YyHOe paccy*KaeHue, a
HaY4YHbIX TEKCTaX TaKXe XapaKTepnsoBaTb CaMM TUMbl HAYYHOrO TEKCTa:

[0Ka3aTesIbCTBO, pacCyKaeHue, gonylieHue.

3.4 OueHnBaTb C HAY4YHOM TOUYKM 3pPEHUA MpennaraeTca OLEHUTb C HAYYHOM TOUYKU 3pEeHUA

apryMeHTbl U AOKa3aTeNbCTBa M3
Pa3/INYHbIX UICTOYHNKOB

KOPPEKTHOCTb U YOeaANTEeNbHOCTb YTBEPHKAEHUN,
coAeprKalmMXCca B PA3/INYHbIX UCTOYHUKAX, Hanpumep,
Hay4YHO-NONYNAPHbIX TeKcTax, coobuweHnax CMWU, mHeHnax
noaen.




Kak otbupaetca coaeprkaHue ana 3agaHum?

 [1na 3a4aHUK 5 Knacca mbl  [1na 3a4aHUKN 7 Knacca u
OpPUEHTUPYEMCA Ha BblLLIE€ — HA NPOrpammbl:
nporpammbl n TIMSS. dUn3mKa, bnonoruna, xumms

reorpadwus.

[louemy TIMSS?



Y Halwmnx 4-KnaccHUKOB cnpalumBaroT TO, YEMY UX He y4ar.
N oHn oTBe4yaroT!

1. B nporpamme « OKpyXatoLmmn Mmp»
HeT npuMepHo 40% TOro, YTO eCcTb B IMSS
Tectax TIMSS:

*NIPaKTUYECKN HET PU3UKU N XUMUN;

*HE paccMaTpuBaloTCs BOMPOCH
Pa3MHOXEHUS N HacneaCTBEHHOCTH.

[lporpamma
«OKpyxaroLmm

2. ObbeM poccUMCKon NporpamMmmel MUP»

(okono 50 yacos B 4 knacce) NpMMepPHO
BOBOE MeHbLUe, YeM B CuHranype,
Kopee n AnoHumn, n BTpOE MEHbLLE, YEM
B [lopTyranun.



Hanpumep, rpynna 3agannu «MarHutbi», 5 Knacc

B TIMSS 4-knaccHUKam npepnaratotca 3a4aHnaA, onupatouimecsa
Ha 3HAHMA y4YaLUXCA O TOM, YTO:

* MArHUTbl MMEOT ABa MOAKOCA U YTO OAMNHAKOBbIE MOJIHOCHI
OTTa/IKMBAKOTCA, @ MPOTUBOMOJIOXKHbIE MOAHOCHI
NPUTATMBAIOTCS;

* MAlrHUTbl MOTYT UCIMOJ/1Ib30BATbCA, 4yTOObI NMPUTATUBATD
HeKOTOopble MEeTa/I/ZTUHECKUE TNMPEOMETDI.

Pocculickue WKOos1bHUKU 8bIMNosHAM nNoo0obHble 3a0aHUA 0axce
bonee ycriewHo, yem yqyauwjueca 6onbwuHcmeaa opyaux cmpaH!



Hekotopbie Tembl no pusuke ns TIMSS, KoTopble Mmbl cHUTaEM
BO3MOXHbIM UCNOJZIb30BATb B 3aAaHUAX AnA 5-6 Knaccos

3HaTb CBOMCTBA MeTa/110B (31eKTPONPOBOAHOCTb, TENAONPOBOAHOCTb) U CBA3bIBaTb 3T CBOMCTBA C
MCNONb30BaHNEM METa//IOB.

3HaTb CNOCobbl yBEIMYEHNA CKOPOCTM PAaCTBOPEHMA BELLECTBA B JAaHHOM KOMYecTBe BoApbl (NoBbileHMe
TemnepaTtypsbl, NepemellnBaHne, yBeamieHme naowaam noBepxHoCcTu) U CpaBHMBATb KOHLUEHTPaLU MK ABYX
PaCTBOPOB C Pa3HbIM KOMYECTBOM PaCcTBOPUTENSA NN PACTBOPAEMOro BelLecTBa.

Y3HaBaTb HablogaemMble NpeBpaLLeHMs BEWECTB, B pe3y/ibTaTe KOTOPbIX 06pasyroTca HOBbIE BELWLECTBA C APYrMMMU
CBOMCTBaMM (FTHUEHME, TOPEHUNE, PrKaBNEHUE, BapKa).

COOTHOCUTb 3HaKOMble PpU3nYeckue ABneHnsa (0bpasoBaHNE TEHU, OTPAXKEHUEe, pajyra) Co CBOMCTBAMM CBETA.
3HaTb, YTO Konebaowmeca o6 beKTbl MOryT CO34aBaTb 3BYK.

3HaTb, YTO MArHUTbl MUMELOT CEBeprII\/'I N HOXHbIN NOAKOCbI U YTO OAHOMMEHHbIE MONKCbl OTTA/IKUBAKOTCA, A
Pa3HOMMEHHbIE MPUTATNBAOTCA.

3HaTb, YTO INEKTPUYECKAA IHEPTUA B 3/IEKTPUYECKOWN LENU MOXKET ObITb Npeobpa3oBaHa B Apyrne Gopmbl SHEPTUY,
HaNnpPMMep, CBET U 3BYK.

Ob6bACHATL, YTO A/1 PAbOTbI MPOCTbIX 3/IEKTPUYECKUX CUCTEM, Hanpumep, py4Horo poHapuKa, Heobxoamma
3aMKHYTas 3/IeKTpUYECcKas Lenb.

3HaTb, YTO AencTBME CUA (TONKAET, TALLUT) MOXKET USMEHATL ABUMKEHUE 00beKTa, N CPaBHUBATb AENCTBUE CUN
Pa3HOM BE/IMUYMHbI, KOrAa OHU HanpaB/aeHbl B OAHOM U TOM e UU NPOTUBOMONOMHbIX HanpaBaeHUAX.

3HaTb, YTO rpPaBUTaALMUA — 3TO CM1A, KOTOPAsA NPUTATMBAET 0OBEKTbI K 3eme.
3HaTb, YTO CUN1a TPEHUA AENCTBYET NPOTUB HAMNPaB/IEHUA ABUNKEHUS.



@

<)

OueHnBaemble
YMEHUS

3

cuTyaums

[ PeanbHag

3agaHue no
EHI Tuna
PISA

Twun 3HaHKnA

KoHTEeKkcT




MO3HABATEJ/IbHbIE YPOBHWU

TpyaHoOCTb Nt06Oro Bonpoca — 370 coMeTaHne ero CO6CTBEHHOW MHTEN/IEKTYA/IbHOW
CNOXHOCTU (T.€. CNOXKHOCTU TPpebyembiX MbICIUTE/IbHbIX NpoLleayp) n obvbema 3HaHUN U

YMEHUWN, HeobxoaMMbIxX ANS BbINOJAHEHUA 3a4aHUA. BblaenatoTca cneaytowme
NO3HaBaTe/ibHble YPOBHMU:

e Huskumn

BbinonHATb 0QHOLWAroByo Npoueaypy, Hanpumep, pacno3HaBaTb $aKTbl, TEPMUHDbI,
NPUHLUUMAbI AN NOHATUA, NN HAUTU €AUHCTBEHHYIO TOYKY, COAEPKALLY0 MHPOPMALUIO,
Ha rpaduKe nnum B Tabauue.

e CpeaHuu

cnonb3oBaTb U NMPUMEHATD NOHATUMHOE 3HAaHNe Ana onncaHmAa Nau obbACHEHUE

AB/IEHUIN, BbIOMpPaATb COOTBETCTBYIOLLME NpoLeaypbl, npeanonaratolme Asa wara nam
bonee, UHTEPNPETMPOBATbL NN UCMONb30BATb NPOCTble Habopbl AaHHbIX B BUAE Tabauu,

NNN rpaPuKoB.
* Bbicokum

AHann3npoBaTb CIOXKHYIO MHGOPMALMUIO AN AaHHble, 0606WaTb MM OLEHUBATL
[OKa3aTeNbCTBa, 060CHOBbLIBATb, POPMY/IMPOBATL BbIBOADI, Y4MUTbIBAA Pa3Hbl€ NCTOYHUKMN
nHPopmauumn, paspabatbiBaTb NJaH MM NOC/IEA0BATE/IbHOCTb LLAroB, BEAYLUX K
pelweHunto npobnembi.



[MpuMmepHbI anropuUTM PaspaboTKM 3a4aHUA

Mpeamer (b1) |Paspen (tema) |Cutyaumsa KomnerteHuusa (®opma
nporpammbl (ymeHue) 3agaHuA

C 4yero Ha4yaTb?
NHorpa — c cutyaumm!



KomnneKcHble 3agaHna, pa3paboTaHHble Ans
MOHUTOPUHIa opmmnpoBaHmna EHI

5-6 Knaccol
MarHuTbl 7 Knacc
AKBapunym * Mauu
Kakaa nnaHeTa * KaK nuTarTCcAa pacTteHua
Tepmoc * JlbIXKKU
Yem nuTaloTca pacteHms * Rak pacteHua nbioT BOAY
[OpKa * 3uma un neto
MowKwu * MeTpo
Kyaa noBecuTb 3epKano * AHA U ee cobaka
AHA 1 ee cobaka * Peku
MeTtann nnn nepeso
3uma n netTo http://skiv.instrao.ru

XULWHble NTULUbI


http://skiv.instrao.ru/
http://skiv.instrao.ru/

[lanee — ucnonb3osBaHUe 3aAaHNN
U3 cneayroumx NCTOYHUKOB:

e CeTeBOM KOMMNIEKC MHOOPMALMOHHOIO B3aMMOAENCTBUS
cybbekToB Poccumnckon Peaepaumnu B
npoeKkte «MOHUTOPUHI GOPMUPOBAHUA PYHKLIMOHANBbHOM
rpaMoTHOCTM y4yalmxca» http://skiv.instrao.ru

 EcTtectBeHHO-Hay4yHaA rpamMmoTHOCTb. COOPHUK 3TA/IOHHbIX
3a4aHuni. Bbinyck 1 : yueb. nocobune ans
oblweobpasoBaTenbHbix opraHmsauunn / . C. Kosanésa, A.
0. MenTunH, E. A. Huknwosa, I. I Hukndopos] ; nog pea. I.
C. KoBanésomn, A. 0. NeHTnHa. — M. ; CI6. :
[NMpocBeweHune, 2020. — 95 c.


http://skiv.instrao.ru/
http://skiv.instrao.ru/
http://skiv.instrao.ru/
http://skiv.instrao.ru/
http://skiv.instrao.ru/
http://skiv.instrao.ru/
http://skiv.instrao.ru/

Kakaa nnaHeTta’?

[Nencrtene paHTaCTUYECKOro
POMaHa, HANUCAHHOIO NOYTH
CTO NeT Ha3aj, NPOUCXOAMNT Ha
OA4HOW U3 AENCTBUTENDBHO
CYLLEeCTBYHOLMX N1aHET
ConHeyHoU cucTtembl. ITa
nsiaHeTa HaxoauTca bavkKe K
ConHuy, yem 3emnsq, a no
pa3mepam OHa NULLb
HEMHOro MeHblle, Yem Halua
nnaHeTa.

3aaaHue 1

Ha kakou nnaHeTte
CoslHeYHOU cucTembol
NPOUCXoAUT AeUcTeme
pomaHa?

Boibepume oOuH omsem.

A. Mapc
b. BeHepa
B. Onutep
. MepKypumn
(42% BbIN.)



Kakaa nnaHeTta’?

Mo croXKeTy poMaHa Ha 3TOM NAAHETEe KUBYT 3apaHue 2
SyEitelasy, lerionilie Rl =il el T MoryT nn yenosekonogobHbie cyuiecTsa U
AaHHble 0 cocTaBe aTMmocdepbl 3TOW NAAHETbI nnaHere?

MOKa3aHbl Ha Auarpamme.
Aharp 3anuwume Huxce 8 pamke « Mo2ym» unu

«He mo2ym» u ob6vsAcHUMe C80E pelieHue,

CocraB atTmocdepbl nnaHeTbl UCrnosb3ya 0aHHbIE HO duazpamme.

Asor 3,5% Hpyroe 0,1%

VYrnexucneiii ra3 96,5%

VYImekucnblii ras A3zor Hpyroe



HeKoTtopble oTBeTbl 5-KN1acCHUKOB K 3aaaHuto 2 ns 61o0Kka «Kakasa nnaHeta?»
Opdorpaduma n nyHKTyaumna aBTopcKkue

He moryT, noTomy 4to B atTmocdepe CAULKOM MHOTO YI/IEKMCNOrO ra3a, U YeNnoBeKonogobHoe CyLecTBO HE CMOXKET
Tam Aablwatb—0 O4yeHb TUNNYHO

He MOTryT, NOTOMY 4YTO ZIKOAN HE MOTYT XKNTb 6e3 KNcnopoaa, a paCteHnAm HyKHO XOTA 6bl HEMHOTO Kncaopoaa anA
BblaeneHnNA ero n3 yrneKUCcaoro rasa — 1

He moryT, T.K. Ha 3TOM NaaHeTe masno Bo3ayxa. —1 OToXAeCTBAAIOT C KUC/IOPOA0M

He MoryT, TaK KaK YI/IEKMCAbIM Fa30M HE MOTYT AbllaTh CYLLECTBA,a PACTEHUS BbIAMAAIOT YINIEKUCAbIN ra3.
YT06bl pacTeHUAM AenaTb YINIEKUCbIN ra3 , UM HYXKeH KUCN0POoA, a TaM O4eHb Mano Kucnopoga. —0  Bort
Takue npeacrtaBneHus o GoToCMHTE3E

He moryT. [loTOMy 4TO Tam HeTy Kucnopoga — 1

MoryT, TaK KaK pacTeHMA BNUTbIBAIOT YINIEKUC/IbIN ra3 U MNONYy4YaeTcA B UTOMM KMCNOPOA KOTOPbIM Mbl Ablwnm —0  Ho
YMHO!

YenoBek He MOXKET a 3e/ieHble pacteHna moryt—1 Cynep!

Hy moryT . }{uBble cyuiectsa AbllaT C NOMOLLbIO KUCN0POAa M BblabiXatoT yr.rac. Eciv Bca niaHeT B oCHOBHOM byaer
COCTOSITb M3 ra3a TO XUTb TaM HE CMOKET HUKTO. — 1

(28% BbInN.)



Kakaa nnaHeTta’?

B Hawe Bpemsda 3Ty NJ1aHETY NU3y4aloT C 3apaHue 3

MOMOLLbIO aBTOMATUHECKUX Moryt i npnbopbl, ycTaHOB/IEHHbIE Ha
MeXMNNaHeTHbIX CTaHLMI (CM. PUCYHOK). annapare, onpeaenAaTb BO Bpemsa CnycKa
Koraa Takom annapaTt cnycKaeTca Ha cnepyloLime XapakTepucTmku?
NOBEPXHOCTb NJIAHETbl, OH NPOXoAUT OTMeTbTE HMXKE Te XapaKTEPUCTUKMN,

yepes eé atmocdepy. KOTOpble, KaK Bbl CYUTAETE, MOTYT USMEPSATb

npubopbl cnycKatoLleroca annapara.

Ommembme sce 8epHbIE OMmeemsbl U3
CruckKa.

A. ATmocdepHoe gaBneHue

6. TemnepaTypa oKpyXxatoLieun cpeabl
B. Bo3pacTt 3101 nNaHeThbl
[. CoctaB aTmocdepbl (M3 KaKMX ra30B OHa

COCTOWUT)

(28% BbIN.)



Kakaa nnaHeTta’?

Korga K aTtomn nnaHeTe bbin
OTNpPaBaAeH OAUH U3 MepBbIX
KOCMWYECKUX annapaTos, TO
npeanoaaranochb, YTo atmochepHoe
AaB/ieHne Ha NoBEPXHOCTM N/1aHeTHI
MmoxKeT gocturatb 10 atmocdep, a
310 B 10 pa3 6onblue, Hem
aTmocdepHoe AaBneHMe Ha
nosepxHocTn 3emnun. Ho annapat
6bin co34aH € 3aMacom NMPOYHOCTU U
MOT BblAeprKaTb AaBNeHNE AaXKe B
20 atmocdep. OaHaKo BO BpemA
CNycKa OH bbin pa3gaBsieH Ha
BblCOTE 28 KM OT NOBEPXHOCTU
N/1aHeTHI.

3agaHue 4

Kakou BbiBog 06 atmocdepe 3toun
nAaHeTbl JONXKHbI 6blK caenatb
YUYéHble?

3anuwume ceoli omsem 8 pamke.




HeKoTopble oTBeTbl 5-KN1aCCHMKOB K 3aaaHuio 4 u3 6n1oka «Kakasa nnaHeta?»
Opdorpaduma u nyHKTyaumna aBTopckue

[aBneHune Ha nnaHeTe npusblwaeT 20 atmocdep. —1 Takmx AOCTAaTOYHO MHOTO

3Ty NNaHETYy HeNb35 U3Y4YNTb U OHA He nperogHa ansa obutaHnA Ha Hen — 0

[aBneHue nnaHeTbl 6blN0 6oNbLIE M annaapaT He MOor BblaepXKatb — 1

atmocdepa bblna o4eHb CUAbHOM, U YYEHbIE 3TOrO He Npeayrogann. — 1

Mo TEKCTY Mbl MOXXeM BUAETb, Koraa annapat bbin Ha 28 KM OT NAaHeTbl OH bbln pa3aas/ieH, HO Mbl 3HAaEM YTO annapar
MOT BblAeprKaTb AaBneHue TonbKo B 20 atmocdep. 3HAUMT Ha BbiCOTE 28 KM OT NJIaHETbI AaB/ieHne atTmocdepbl
npesblwaeT gasnenne 20 atmocdep.—1 Cynep!

To, UTO ecnu Aaxke AenaTb YTO-TO Ayylle He gobbelbea Toro, Yyero xoten. — 0 !

Atmocdepa 6bina 60bIM YEM annOpPaT MOT BblaepaTb — 1

YTO Ha MNJlaHeTe NOBEPXHOCTU HE BblAEPHKNUBAET KOCMUYECKUX alnapaTtosB — 0

Y10 Ha 3TOM NNaHeTe cunbHoe aasnieHne. — 0 TUMUYHO

B aTmocdepe 3Tol nnaHeTbl aTmocdpepHOoe AaB/ieHNE 0Kasanoch ropasao bosnblue. — 1

(20% Bbin.)



Yem nurtarotca pacteHuna?

3apaHue 1

[locne onncaHuA onbiTa B KHUre
6b1n1 NocTaB/ieH Bonpoc: «Kak Bbl
cYMTaeTe, KaKOW BbIBOA, MOT
cAenaTb YY4EHbIN U3 NPOBEAEHHOIO
onbiTa? 3a CYET Yero caxeHelw,
NpeBpaTUICA B AEepPeBO?»

KaK 6bl Bbl Ha mecTe KceHuu
OTBETWU/IM Ha BOMPOC:

3a cyéTt yero 3a 5 ner morna
HaCTO/IbKO yBeIn4Ynaacb macca
pactreHua?




HeKoTopble oTBeTbl 7-KNAaCCHUKOB K 3aaaHuto 1 n3 6a10Ka

«Yem nNUTalOTCA pacTeHUA?»
Opdorpadpusa u nyHKTyaumsa aBTopcKue

pacTeHne BNUTbIBAO BCE MMHEPAJ/Ibl U3 NMOYBbI , @ HE U3 OKPYXKAIOLWLEN Cpeapbl , OT KOTOPOM OHO ObiNo
N30NMPOBAHO ,Ha HErO HE Nonagasa Nblb U APYrKUe YacTULbl .y pacTeHMA BbIN0 BCE YTO HYXKHO A4 TOro
4yTObbI BbIpacn — 0

ca)keHeLl NpeBpaTUNCA B AepPeBO 3a CYET BOAbI, KOTOpaHd 6blna B nouBe — 1

Macca pacTeHus yBein4mnachb U3-3a Toro, YTo OHO BMUTbLIBA/IO B Ce6A NUTaTe/IbHble BELLECTBA U3 NOYBbI U
B NpoLiecce ux nepepaboTKun noayyasno pecypcbl A8 pocTa U yBenndyeHus cobcteeHHo maccbl — 0

NOTOMY YTO ero nonmeanau — 1
3a CYET BOAbl N CONHEYHOro ceeta. — 1
33 CYET coaepKaHmA B NoYse HONbLLIOro KONIMYECTBa MoJ1e3HbIX BELLECTB U AOCTaTOMHOE KOJINYECTBO
Kucnopoga — 0
n3-3a BOAbl U 13 33 TOTO YTO pacTEHUE NOI/IaLLAEeT YIIeKUcabIn ras — 1
N3-3a nuTaTenbHbIX BewecTs. [lepeBo pocso, nutaacb — 0
Macca pacTeHMnA yBeAMYMNACh 3a CHET OProHUYECKUX BelecTs , obpasytowme B npouecce poTtocnHTesa — 1
3a CYET NUTaHmMA yrepoaom u sogon — 1 Cynep!
NOTOMY , YTO 33 HUM yXaXusasan — 0
N-3a Boabl — 1 !!!
(36% BbIn.)



Yem nutatotca pacreHua?
B KHure 6b1n onucaH eue oanH N3BECTHbIW onbIT, KOTOprIZ KceHuns pewnna NOBTOPUTb CaMa. B atom
e NoOMOr nana, NoTOMY YTO B OMbITe HaA0 Obl/I0O MCMONb30BATb INIEKTPUYECKYIO NANUTKY U cnnpPT. UX

OonbIT COCTOAN U3 cheayroLwnx waros. Pactenne

B TEMHOTE

3agaHue 2
B yem cocTomT Uenb 3Toro onbiTa?
Boibepume oOuH omeem.

1) Pacrenue repanu (11eJ1apronuu) ocTasHiId B TEMHbIH
wKad u 1pojIeprKaln TaM HeCKOJILKO jiHeil (3-4).

Pacrenue
Ha ceeTy
A. lNoKa3aTb, YTO Xnopodpunn,
2) Pacrenue BbICTABHIIM HA CBET, 3aKPEIUB HA OJIHOM [
M3 JIMCTBEB C JIBYX CTOPOH MOJIOCKY MJIOTHOMH Oymaru. $ CO,D,e p)‘Ka L|.||V| NCA B J1 MCTe,
pacTBOPAETCA B CnnpTe.
3) Yepes cyrku cpesaid JIMCT C I0JIOCKOH Oymar, BJ:::;:ze E |_|OKa3aTb, YTO JZINCT B KUNATKe

CHSUIM TIOJIOCKY M ONYCTHJIM JIMCT B KHMIIATOK Ha 2-3
MHHYTBI; 1I0CJIE YTOIO BECh JINCT, B TOM YHCIIE M TaMm,
rzac Obljia NoJ0CKa, 0CTaICs 3CICHBIM.

COXPaHAET 3e/IEHYIO OKPACKY.

B. [loKa3aTb, YTO B INCTbAX Ha CBETY

~ @0 ) «~@®0 0«

4) JlMcT OryCcTHIM HAa HCCKOJILKO MHHYT B TOPSIUMIi i:c:;:e 06pa3yeTCﬂ Kpaxman.
CITMPT, B PE3YIBTATE YEro JIUCT O0CCUBETHIICS, & CIIUPT
nNprHoOpe 3eJEHOBATHIH OTTEHOK.
[. [loKa3aTb, YTO NoA 3aKpenaeHHouU
| | i s Bymarkkoun nucT Tepaet xaopodunn.
5) Jluct HPOMLLIIM B BOJC, a 3alCM B CTCK/ISIHHOM B pacrsope
qalieyuke 3aTuau cnadelM pacTBOpOM Hofa. ' wona

=
@ (22% BbIN.)

6) Korja jiMcT BbIHYJIM, OH HMEJI TaKOH BH/L:



Yem nurtarotca pacreHma?

3apaHue 3

Kakum 6bin 6bl pesynbraT onbiTa, ecnm
6bl "ncT cpesanu cpasy nocne 4 gHeu B
TEMHOM WKady U, TaK e obpabortas B
BOAE U CNUpTEe, NONIOXKUAN B PAacTBOP
uopa?

3agaHue 4
Y YUY4EHbIX-XMMUKOB €CTb MeToAbl, C MOMOLLLbIO
KOTOPbIX OHM MOTYT onpeaennTb, U3 Yero

cocToAT pacTteHnsa. OKas3anocb, YTO Ha BTOPOM
MecCTe Moc/ie BObl B COCTaBe pacTeHUM
coaepKntca 6onblue Bcero yriepoaa.

OTKyAaa nonagaer yrnepoa B pacreHue?
Boibepume o0uH omeem.

A. N3 nouBbl.
b. 3 BOA®I.
B. N3 BO3ayXxa.

. 13 CONHEe4YHOoro ceerTa.

(37% BbIN.)



HeKoTopble oTBeTbl 7-KNAaCCHUKOB K 3aaaHuto 3 u3 6,10Ka

«Yem nNUTalOTCA pacTeHUA?»
Opdorpadpua n nyHKTyauma aBTopckue
PacTteHune He BbipabaTbiBaeT xnopodunn B TemHoTe. JInct 6bin 6bl ogHoUBETHbIM — 1 XOTA 1 owKnbKa ¢ x1opoduniom
Ha nucte He 66110 6bl NATEH — 0 2?7 JlnucT bbl
He okpawwusan cnmpt —0
B nucte He 6b110 6bl X10pOdUNA, @ 3HAUMT OH Bbl ocTanca 3eneHbim — 0

OH 6b1n 6bI Becb XénTtbin — 1 Cynep!
Toraa 6bl BeCb INCT OblN1 OPaHbXKEBLIM U HE OKpacuaca 6bl B YUONETOBbLIN, TaK KaK HE Mmen Bbl 3anaca NUTaTeNbHbIX

BewectB— 1 !!! He ocTtanbeb 6bI cnepga oT Nnonocku — 1
OH 6bl BblN1 TAKOTO e LBeTa Kak U MONOCKA Ha incTe apyroro pacteHmna —1 Cynep!

MHe KaKeTca YTo ANCT bbin Takum e — 0
OH HaBepHOe NOoTepPs CBOMCTBA OPraHUYeCcKne U cTaHeT cnabbin.fA Aymatro 4To 3aBAHET —
O Bce nnctba ctanum bbl cBETN0 OpaHXeBbiMM — 1

OH OCTa/ICs TAKUM e KaK 1 6bin —0

Becb MUCT HE NOCMHEET, TK B HEM HeT Kpaxmana — 2 !l
(6% BbIN.)



JIbIXKK

[eHnc n AHapen yBneKatotca 6eroBbiMn NblXKamu,
Ho AHApen obblyHO onepekaeT [eHuca Ha
ANCTaHUMK. [leHnc o6 bACHAET 3TO TEM, YTO OH
KpynHee n Taxkenee AHApeA, N NO3TOMY JIbIXKU NOA4
HMM CKOJIb3AT MO JIbIXXKHE XY}Ke, YeM /IbIXKU Nog,
AHapeem.

3agaHue 1
CornacHbl M Bbl € TEM, YTO

NbIXXU noa leHUCcom A0MKHbI
CKO/Ib3UTb XYXKe, YeM JbIXKU
noa AHAQpeem, Npu yCNI0BUM,
4YTO CaMM NbIXKK Y pebAar
COBEepLUEHHO OAUHaKoBble?

Boibepume «/fla» unu «Hem».

La

Hem

ObvAacHuUmMe ceol 8bibop.



HEKOTOpre OTBEeTbl 7-KNAaCCHUKOB K 34a4dHUIO 1 U3 6n10Ka «JIbIXKU»
Opdorpaduma n nyHKTyaumna aBTopckue

* HeT, HQO6OPOT ecnun BeC TAXKENEE , TO NbIXKU A0MKHbI CKONb3UTb Ny4le. —0
*[13, TAK KaK AEHUC OKa3blBaeT bosbluee AaB/ieHME Ha /ibKK — 1

*[1a CUNA TPEHMA YBENUYUTCA C Macomn Tana — 1

*HeT. 3HaunT leHnc cnabee AHapea. OT Beca HMYyero He 3aBUcuT. — 0

*Het! A He cornaceH! o 3akoHam dU3NKK, nog AMHNCOM NbIXKU AONKHbI CKONb3UTb HAMHOIO Ny4ylle NOTOMY YTO BEC Tena
Ha NbIXKW NEePeHOCUTbLCA PAaBHOMEPHO M NbIXKN CKOMIb3UTb A0KHbI bbicTpee Yem y AHApea. AHApen npocTo 6bonblue
KaTaeTbCA Ha iblKax yem AunHuc, y AHApes onbiTa 6onblie. — 0

*0a HO BO3SMOXHO COBCEM 4HYYTb 4yTb MOTOMY YTO JibIXKU CNeynasibHO CAENaHbI 4YTOObI COKPOTUTb TPEHUNE — 0
*HET NOTOMY 4TO NMPOUCXOOAUT BCE HaOGOpOT yemM TAaXKesiee YesioBeK TemM siydwe OH CKOJIb3UT HA J1iblXKaX — 0

*Aia,BeAb CMNA TPEHUA NibIXK 3aBUCUT OT BeCa,a TaK Kak AHgpen KpynHee [leHnca,To cuaa TpeHuA NiblXK AHgpes
6onbwe,yemy AleHnca-—1

*HerT, T.K. Bec [leHnca 6onblie, 3Ha4YUT OH OKa3biBaeT bonbliee aaBneHne Hexkenn AHapen. CooTBETCTBEHHO CKOIb3UTb OH
bynet 6bicTpee — 0

*HeT, 3TO 3aBUCUT HE OT CKONb}KEHUSA, @ OT AaBNeHMs OKa3biBaemoe [JeHncom. Tak Kak oH b6osblue, To 1 gaBneHune bonblie u
[leHNC HeMHOro npPoBaaMBaETCA B CHer Npu 6ere+ [1eHUCY CaMOMY MOXKET ObITb TAXaAN0 U3-3a JINLLIHEro Beca Uan Ni10Xou

$dU3.N0ArOTOBKM. (7% BbIn.)



JIbIXXW

Bcé-Taku pebAaTa pewnam npoBepuTb, KTO
N3 HUX Ha CBOMX /IbIXKaX CKOMb3UT NyyLle.
[1ns 3TOro oHU Bbibpanu ABa cnocoba.

Cnoco6 1: OHun BCTaAlOT Nepes, oAHOM YepPTOM
Ha ABe coceaHMe OAMHAKOBbIE /IbIXKHU U

130 BCEX CMJ1 OAMH Pa3 TOMKAIOTCA NasKamMu.,
KTo ganblue npoeaeT B pesy/nbraTe 3TOro

TOJI4KQa, Y TOIo N IblXKU CKOJIb3AT Jiydlle.

Cnoco6 2: OHKM NpocAT cBoero Apyra BaHto
HEKOTopoOe BpemMAa TAHYTb UX NO o4yepean no
NIbXKHE Ha KPEenKoUu CTpone, Ha Kakux
bykcupytoT aBTomobumnun. Koro BaHe byaet
TAHYTb TPyAHEe, No4, TeEM /bIXKN CKONb3AT
XyKe.

3apaHue 2

KaKkou u3 cnocobos 6onee HagéxHo
NOKaXXeT, KTO U3 pebAaT Ha CBOUX NblXKaxX
CKONb3UT nyywe?

Boibepume «Criocob 1» unu «Crnocob 2».

[1 Cnocob61
[ Cnocob 2
ObvsacHUmMe ceol 8b160p.




HEKOTOpre OTBEeTbl 7-KNAaCCHUKOB K 3a4dHUIO 2 n3 6n0oKa «JIbDKu»
Opdorpaduma n nyHKTyaumna aBTopckue
* BTOpPOM cnocob, noTomy 4To pebATa B nepBOM crnocobe mory oTTasIKHyTbCA No-pasHomy. — 1

*Cnocob 2.noTtomy 4To cuAbl Y BaHn oanHakoBbl ,4em y AHApeA n ero gpyra. — 2

ecnocob 2.[lloTomy 4YTO cKMNa OTTAZIKMBAHMA Y BCEX pa3Haa 1 no3Tomy cnocob 1 He noaxoauT.A cmna y BaHn ogHa v Ta
¥e,Mo3ToMY Koro 1o byaeT Tarkenee TAHYTb.a KOro To ierye — 2

*Cnocob 2, ecnm Bocnonb3oBaTbcs 1 cnocobom, To Aasblie yeaeT He TOT Y KOTro Ny4LLe CKOMb3AT NbIXKN, a TOT KTO
CUNbHee OTTONKHyAcA. — 1

*cnocob 2 310 06ycNnOBNEHHO TeM, UTO B NepBOM cnocobe cuna y geren pasHaa U He TOYHOCTb IKCNepemMeHTa
6yaeTt oueHb BeiMKa a BOT BTOPOOI BapuaHT byaet 60nee A0CTOBEPUH, HO BCE TaK XKe HETOUYEH. a Boobuye, yem
Mmacca y npegmeTa TAXKesiee Tem TpyaHee Ha Hero byaeT AencTsoBaTb Cula XOTb Y MeHA 3 No ¢pusmnKe 3arog Ho A
YyToO TO 3Ha0 —1

*Cnocob 1. Ho atoT cnocob byaeT BepHbIM, TONbKO NPU YCAOBUU, YTO TONYOK OByaeT abcontoTHO oaMHAKOBbIM. — 1 2?7

*OT NEePBOro OnbiTa 3aBUCUT ELLE He CKOJIbXKEeHUE ,a TaKXKe CUNa ToNYKa. Bo 2-om onbiTe NAET OAMHAKOBAA CMUJ/la TAMU
OT OZIHOTO Ye/I0BEKa M TaK nerye byaeTt y3HaTb Y KOro Iyylle CKONb3AT /ibKK. — 1

*A AyMato 2 cnocob, TK KaXKAblh MOXKET OTTONKHYTbCA C Pa3HOM CMOMN, N ByAeT He MOHATHO KTO e Jylle CKONb3UT, a Y
BaHu cuna ogHa u Ta e, OH ByaeT C 04HOM U TOM Ke CUI0M TaLWMTb Pa3HbIN rPy3. U TaK OHU MOTYT TOYHO Y3HaTb KTO
Nlerkye CKoNb3unt — 2

(11% BbInN.)



J1bIXKU

KaxKablii, KTO KaTanca Ha NblXKax, 3HAET, YTO Y b MHOrAA
6biBaeT oTaaya. Koraa AblXKHUK, Aenan ovyepeaHon Wwar Ha
NbI’KHE, OTTANIKMBAETCA HOrOM, TO /ibI’Ka, BMECTO TOro
4yTOObl CKONb3UTb BNepes, NPOCKaNb3bIBAET HA3a/, MeLlas
NIbIXXHUKY ObICTPO 6exkaTb. 3TO U ecTb oTaa4a. [1as Toro
4YTOObl YMEHbLLNTbL UK AAXKe COBCEM YCTPAHUTL OTAauy,
MCMONb3YIOT TaK HA3bIBAEMYIO NIbI}KHYIO Ma3b AEPrKaHUA.
Ee HaHOCAT Ha NbiXKY B 06/1aCTU MaKcMmaibHOro npormnba,
KaK NOKa3aHO Ha HUMKHEM PUCYHKe.

>
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adt CkonbxeHune s
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D
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A —
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———— — — — —~
. = = - \
T
& ski < 180 cm

3apgaHue 3
KakoBo fon)XHO 6bITb Aencrsme
Ma3u ageprkaHua?

Boibepume o0uH omeem.

A. YMeHblUeHue TpeHNA mexxay
NbI’Ken N CHeErom Bo Bpems
CcBOOOAHOro CKONbXKEHUA NbI}KHUKA NO

NIblXKHeE.

b. YBennueHune TpeHua mexay NbixKen
N CHErom BO Bpemsa cBoboaHOro
CKONIbXXEHUA NbIXKHWUKA MO JibIXKHE.

B. YMeHblleHne TpeHna mexay
NbI’Ken N CHErom BO Bpems
OTTa/IKNBAHMA OT NIbIXKHW.

[. YBennyeHme TpeHnAa MexAay NblXKen
W CHEerom BO BpemA OTTaNIKMBAHMUA OT
NbIXKHMN.

(27% BbIN.)



MepBble pe3yabraTtbl anpobaunmn

Yyawmecs (5 u 7 Knaccbl) ycnewHo paboTatoT ¢ 3a4aHUAMMN,
npeanaraembiMn B KOMMNbOTEPHOU pOopMe.

B ocHOBHOM AatoT rPaAaMOTHbIE Pa3BepPHYTble BbICKa3blBaHUA.

CnocobHbl aHann3npoBaTb MHGOPMaALMIO (B T.4. B BUAE
rpadpuKOB M AMarpamm) U AenaTb BbiBOAbI, HE TpebytoLwme
CNOXHbIX TOTMYECKUX LIEMOYEK.

Y 7-KNacCHUKOB ecTb Npob1embl C OCBOEHNEM

NPOrpaMmmHoOro matepuana: dusmka, buonorums,
aCTPOHOMMUA.

5-KNaCCHUKN AeNCTBUTENbHO YAacTO AEMOHCTPUPYIOT 3HAHMUA
M YMEHUA, HE NPeAyCMOTPEHHbIE NPOrPammon.



buonorua:

*  Yyawmeca HeENNOXO BNAAAEOT NPOrPAaMMHbIM M BHEMNPOrPaMMbIHbIM BMONOTMYECKMM MaTePMaiOM: NULLEBbIE LEnu,
buopasHoobpasne, snemeHTbl IKONOTUMN.

dusuka:

*  3HaKoMbI C pAAOM NOHATUN: MacCa, BEC, TPEHME, UHEPLMA, TENOTA, XOTA Kypca GU3NKK B 5 Knacce HeT. ITO 3HAYMUT, 4YTO B
BO3PACTHOM CMbIC/1E Y4YallMeca BNOHE rOTOBbl K OCBOEHUIO 3/1EMEHTOB GU3MKU, U OHU A0NKHbI ObITb B MPOrpamme,
Hanpumep, ecTeCTBO3HAHUA ANA 5- 6 KNaccos.

AcTpoHOMMA:

*  BnapetoT HEKOTOPbIMU aCTPOHOMUYECKMMM 3HAHUSAAMM, COOTBETCTBYHOLLIMMM Nporpammam no reorpadum (5 knacc) u
«OKpy*Xaowmm mup» (HavyanbHaA WKona): nnaHeTbl COIHEYHOM CUCTEMbI, XaPaAKTEPUCTUKM MIAHET.

Metopgonorua, unu lNpoueaypHoe 3HaHuUe:

* Hennoxo pacnosHatoT 3a4avy MccneaoBaHus, B NPOCTbIX C/Iy4asx CnocobHbl npeanaraTb cnocob nccaenoBaHms
(Hanpumep, Kak OTINYUTL

MaArHUTHbIN BPYCOK OT NPOCTO *Kene3Horo bpycka), PopmynnpoBaTb NPOCTbIE BbIBOAbI HA OCHOBE aHaNM3a AaHHbIX U MO
pe3ynbTaTam N3MepeHUn.



OCHOBHbI€e 3aTPYyAHEHMUA:

OcTaeTca HEMOHUMaHME HEKOTOPbIX GYHAAMEHTaNbHbIX BELen, Hanpumep, noyemy b6biBaeT 1eTo 1 3uma (3To
KacaeTcs 1 7 Knacca).

HenoHMmaHme TOro, YTo HaAEeXHOCTb pe3y/ibTaTa UCC/1e40BaHMA obecnevynBaeTca MHOTOKPaTHbIM MOBTOPEHNEM
N3MepPEHUN.

MocTpoeHume paccykaeHunin, Tpebyolime 6onee ogHOro NO0rMYECKoro wara, B Tom Yncae CUNA0rM3moB TMna
«Ecnun A (Kakon-to ¢pakKT), To B (BbIBOA)».

OcHoBHOe 0606LweHue:

B OBJIACTU ECTECTBO3HAHUA 5-KNACCHUKU TOTOBbI HA
BOJIbLUEE, YEM TO, HEMY UX YYAT!



