KoHCTpynpoBaHMe y4yebHbIX 3aaaHUN,
HanpaB/1eHbIbIX HA POPMUPOBAHUE
ecTecCTBeEHHOHay4YHOU rPaMOTHOCTH



EcTecTBEHHOHay4YHaA rPaMOTHOCTb
cornacHo PISA

EcTecTBEHHOHAy4YHaA rPaMOTHOCTb — 3TO CNOCOBOHOCTb YeNnoBeKa
3aHUMaTb aKTUBHYIO FPa*KAaHCKYO MO3ULIUIO MO BONPOCaM, CBA3aHHbIM
C eCTeCTBEeHHbIMM HayKamMmu, N ero roToBHOCTb MHTEPECOBATHLCH
ecTecTBeHHOHay4YHbIMU naeamm. EctecTBEHHOHAYYHO rPaMOTHbIN
4YenoBeK CTPEMMUTCA Yy4acTBOBATb B apryMeHTUPOBAHHOM 0bCyKAeHUM
npob6sem, OTHOCALMXCA K eCTECTBEHHbIM HayKamM U TEXHONOMMUAM, YTO
TpebyeT OT Hero cneAyoLnUX KOMNETEHTHOCTEN:

°* HAYYHO OO BACHATL AB/IEHUSA;

* NeMOHCTPUpPOBaATb NOHMMaAHMNE OCHOBHbIX ocobeHHOCTEN
ecTecCTBEHHOHAYy4YHOro Ucciea0BaHUA;

* UHTEepnpeTnposaTb AaHHblIé U UCNO/Ib30BATb HAaY4HbIée
AOKa3aTe/ibCTBa AZid Noay4yeHna sbiBOAOB.



[lpMeHATb COOTBETCTBYOLWLME

OnuncaHa cTaHaapTHaA cuTyauua, gna

1.1
eCTeCTBEHHOHaYy4YHble 3HaHUA AnA 0O6BACHEHNA KOTOPOM MOXKHO HaNpPAMYIO
0b6BbACHEHMA ABEHUA MCNO1b30BaTb MPOrPaMMHbIN MaTepuan.

1.2 | Pacno3HaBaTb, NCNONb30BATH U OnuncaHa HecTaHAapTHasA cUTyauumn, ana
CO3/aBaTb 0ObACHUTENIbHbIE MOAEeNN U | KOTOPOW YYEHUK HE MMEET FOTOBOIO
npeacTaBAeHUA obbvsicHeHuA. [Insa o6bACHEHMA peaibHanA

CUTYyauma Ao/KHa 6bITb TpaHCPOPMMPOBAHA B
Mmoaenb.

1.3 | AenaTtb U Hay4yHO 0H6OCHOBbLIBATH [Mpeanaraetca Ha OCHOBE MOHMMAHUSA
NPOrHO3bl O NPOTEKAHUM NMpouecca Uam | mexaHmsama (Mam NPUYNH) SBAEHUA NN
ABNEHUSA npouecca o6oCHOBaTb AaNbHeNLLEe Pa3BUTUE

cobbiTnn.

1.4 | O6bACHATL NPUHLUMN AENCTBUSA Mpennaraetcs 06bACHUTbL, HAa KAKUX HAaY4YHbIX

TEXHMYECKOro YCTPOMCTBA UK
TeXHO/10rnm

NPUHLUMMNAx OCHOBaHa paboTa oNMcaHHOro
TEXHUYECKOro YCTPOMNCTBA AU TEXHO/IOTUN.




KomneteHuusa: noHUMaHue
ocobeHHoOCTEN
ecTecTBeHHOHay4YHOoro
uccnepoBaHus

Pacno3HaBaTb U GOpPMyAMPOBaTh LieNb

MpumepHbIK cMbica y4yebHOro 3aaaHuA

Mo KPaTKOMY OMMUCaHUIO XO4a UccnengoBaHmAa Uan LI,GIZCTBMVI

2.1

NaHHOro nccnenoBaHusA nccnegoBaTenen npeanaraertca YeTtko chGopmyMpoBaTb ero
Luenb.

2.2 Mpeanaratb MAM oLeHUBaTb cNocob Mo onucaHuto npobaembl npeanaraeTca onpeaennTb UAu
Hay4YHOro UccneaoBaHMA AaHHOTO OLLleHMTb 3KCNepMMeHTa/IbHbIN cnocob ee peweHus, n/mnu
BOMpocCa onucaTb KPAaTKUM NJIaH AaHHOIO UCCNen0BaHUA.

2.3 Boiasuratb o6bsicHMTEeNbHbIE TMNnoTe3bl U | MNpeanaraetca He NpPocTo chopMynMpPoBaTb FTMMNOTE3bI,
npeanaraTb cCNocobbl X NPOBEPKU obbACHSAOLLIME ONMCcCaHHOe ABIeHNe, HO N 06A3aTeIbHO

NPeAN0KUTb BO3MOXKHbIE CNOCOObI NX MPOBEPKMU.
Habop runote3 moxKeT npeasaratbCa B CAaMOM 3a4aHUN,
TOrAa HYXXHO NPeaoXnTb CNOCobbl UX NPOBEPKMW.

2.4 OnucbiBaTb M OLLEHUBATb COCobbI, NMpepnaraetca oxapakTepusoBaTb HAa3HaYeHUe TOro Uau

KOTOPbI€ UCNO/b3YHOT YYEHbIE, YTOObI
obecneynTb HaAEKHOCTb AAHHbIX U
A0CTOBEPHOCTb 06 bACHEHUM

MHOTO 3/1EMEHTA UCCeA0BaHMUA, MOBbLILWAOLWEr0 HaAEeXHOCTb
pe3ynbTaTta (KOHTPOAbHAA rpynna, KOHTPO/IbHbIM 0bpa3el,
6onbllan CTaTUCTUKA M Ap.). Unun: npepnaraeTca BbibpaThb
H6onee HageXHyo CTpaTermo nccaeaoBaHUA Bonpoca.




KomneteHuua: HTepnpeTauusa

AdHHDbIX N UCNOJ1Ib30BaHUE HAYYHDbIX

AOKa3aTenbCcTB ANA NOAYyYEeHUs
BblBOAOB

AHanNM3npoBaTb, UHTEPNPETUPOBATH

MpumepHbIK cMbica y4yebHOro 3aaaHuA

Mpeanaraetca popmMynmMpoBaTb BbiIBOAblI HA OCHOBE

3.1
AaHHble U AenaTb COOTBETCTBYHOWME MHTepnpeTaunmn AaHHbIX, NPeACcTaBleHHbIX B PA3/IUYHbIX
BbIBOAbl dopmax: rpadukmn, Tabamubl, agnarpammsl, potorpadpum,

reorpadumyeckme KapTbl, BepbanbHoO.

3.2 Mpeobpa3oBbiBaTb 0OAHY dopmy MpepnaraeTtca npeobpa3oBatb 0AHY dopmy npeacTtaBaeHUA
npeacTaBA€HMA AaHHbIX B 4PYTYHO Hay4YHOW MHPOPMALMM B APYTYIO, HANPUMEP: CZIOBECHYIO B

CXEMATMUYECKMIN PUCYHOK, TabnuHyto popmy B rpadpuk nam
anarpammy m T.4.

3.3 Pacno3HaBaTb gonyw,eHua, Mpepgnaraetca BbIABAATL M GOPMYAMPOBATL AOMNYLLEHMA, HA
A0Ka3aTeNnbCTBa U PaCCyKOeHNA B KOTOPbIX CTPOUTCA TO UM MHOE HAay4YHOe pacCcyXaeHue, a
HAY4YHbIX TEKCTAX TaKXe XapaKTepm3oBaTb CaMM TUMbl HAYYHOrO TEKCTa:

A0Ka3aTeNnbCTBO, paccyXaeHune, gonyuweHume.

3.4 OueHnBaTb C HAYYHOM TOYKN 3PEHUA MpepnaraeTca OUEHUTb C HAYYHOW TOYKU 3PEHUSA

apryMeHTbl U A0Ka3aTe/IbcTBa M3
Pa3/INYHbIX UICTOYHUKOB

KOPPEKTHOCTb M YOeaAUTEe/IbHOCTb YTBEPKAEHUN,
coAeprKalumxca B pa3/IMYHbIX UCTOYHUKAX, Hanpumep,
Hay4YHO-NOMNYAAPHbIX TEKCTax, coobweHnax CMW, mHeHuAX
noaen.




OnucaHue ypoBHel ecTeCTBeHHOHay4YHOM rPamMOTHOCTU B uccnegosaHum PISA

YTO MOryT NnpoaeMoHCTPUPOBaTh yyalymecs, 4OCTUrIne A4aHHOIro YPOBHA €CTECTBEHHOHAaYy4YHOM FPaMOTHOCTH
YpoBeHb 2

410 (78,0%)

Yyawmecs, AocTurwime 2 ypoBHS, MOTyT ONMPaTbCA Ha 3HaHWA NOBCEAHEBHOIO CoAepKaHMA u 6a3oBble NpoueaypHble
3HaHMA ANA pacno3HaBaHUA HAy4YHOro 06 bACHEHUA, MHTEPNPEeTaLUMN AaHHbIX, @ TaKXKe Pacno3HaTh 3a4a4y, pelaemyto
B MPOCTOM 3KCNEepMMeHTaNbHOM nccnegoaHnm. OHKM MOryT Ncnoab3oBaTb 6a30Bble UM NOBCeAHEBHbIE
ecTecTBeHHOHay4Hble 3HaHUA, YTObbl pacno3HaTb aAeKBaTHbIN BbIBOA, U3 MPOCTOro Habopa AaHHbIX. Yyalwmecs,

AOCTUTLWIME 2 YPOBHA, AEMOHCTPUPYIOT 6a30Bble NO3HaBaTe/IbHblE YMEHUA, Pacno3HaBas BONPOChI, KOTOPbIE MOTYT
N3y4aTbCA €CTECTBEHHOHAYYHbIMU METOAaMMU.

YpoBeHb 1a

335 (94,1%)

Yyawmeca, gocturwme la ypoBHA, MOryT MCNOJIb30BaTb NOBCEeAHEBHbIE COAepKaTeNbHble U NpoueaypPHble 3HAHKUA,
4yTObObI pacno3HaBaTb 0OBACHEHWE NPOCTOrO HAY4HOro ABNeHUA. imea noaaep KKy, OHM MOTYT BbINOHATb MO
3a[laHHOM Npoueaype Hay4YyHble uccneaoBaHua He bonee yem ¢ AByms nepemeHHbiMU. OHM CNOCOOHbLI BUAETH
NPOCTble NPUYNHHO-CNEACTBEHHbIE UM KOPPENALMNOHHbIE CBA3U U MHTEPNPETUPOBATL rpadUYECcKme n apyrue
BU3yasibHble AaHHble, KOraa As1a 3Toro TpebyoTca No3HaBaTeIbHbIE YMEHWNA HU3KOro YPOBHA. Yyallumecs, 4oCTUrme
ypoBHA 1a, moryT Bbi6paTb yyllee Hay4YHOoe 0O bACHEHUE ANA NPEeACTaB/IeHHbIX AaHHbIX B XOPOLLIO 3HaKOMBbIX
CUTYaLMAX, OTHOCALLMXCA K IMYHOMY, MECTHOMY M FN06aNbHOMY KOHTEKCTAM.

YpoBeHb 1b

261 (99,3% - pona obyuarowmxca, CNOCO6HbIX BbINONIHUTbL 3a4aHNA HA 3TOM YPOBHe U Bbille, B cpeaHem no O3CP,
%)

Yuyawmecsa, gocturwmne 1b ypoBHA, MOTyT UCNO/1Ib30BaTb NOBCEAHEBHbIE HAY4YHbIE 3HAHUA ANA Pacrno3HaBaHKUA

MPU3HAKOB 3HAKOMbIX M MPOCTbIX ABNEHUN. OHU CNOCOOHbI YBUAELTb NPOCTblE 3aKOHOMEPHOCTU B AaHHbIX, Y3HaBaTb
OCHOBHbIE €CTECTBEHHOHAYYHbI€ NOHATUA N CIeA0BaTh YETKUM UHCTPYKLMAM ANA BbINOJIHEHMA HAYYHbIX NpoLEeayp.



OnucaHune ypoBHein ecTeCTBEHHOHAaY4YHOU FPAaMOTHOCTU B uccnegosaHum PISA

YTOo MmorytT npoaeMoOHCTPUPOBATb yYalumeca, 4oCTUriime AaHHoOro YPOBHA ECTECTBEHHOHay'-IHOVI rPaMmoOTHOCTUA

YpoBeHb 4

559 (24,9%)

Yuawmecsa, gocturwmne 4 ypoBHA, MOTyT MCMO/b30BaTb Boee cnoxHble nam bonee abcrtpakTHble 3HAHMA, KOTOPbIE UM
nnbo npepocTtaBaeHbl, MO0 OHU UX BCMOMHWUAN, ANA 06 bACHEHUA A0CTAaTOYHO CAOMKHbIX UIN HE COBCEM 3HAKOMbIX
cuTyaummn n npoueccos. OHM MOTYT NPOBOANTb SKCNEPUMEHTDI, BK/IlOYatOLLMe ABe Uan bonee HeE3aBUCUMbIE
nepemeHHble, AN OFPaHMYEHHOro Kpyra 3aga4. OHM cnocobHbl 060CHOBATbL M/1aH IKCNEPMMEHTA, ONMPaACh Ha
3/1IEMEHTbI 3HaHMI O Npoueaypax n meToaax NO3HaHMA. Yyawmecsa, gocturiwimne 4 ypoBHA, MOTYT MHTEPNPETUPOBATL
AAHHbIE, OTHOCALWMECA K HE C/IMLLKOM C/I0OXKHOMY Habopy AaHHbIX, UM B HE BMOJIHE 3HAKOMbIX KOHTEKCTaX, N0Jly4aTb
aZleKBaTHble BbIBOAbl, BbITEKAIOLLME U3 aHANM3a AaHHbIX, AaBad 060CHOBAHME CBOMM BbIBOAAM.

YposeHb 3

484 (52,3%)

Yuawmeca, gocturiimne 3 ypoBHA, MOryT ONMMPATbCA Ha HE OYeHb CNOXHbIe 3HaHUA A4 Pacno3HaBaHMA UK
NOCTPOEHNA 06 bACHEHNI 3HAKOMbIX ABNEHUN. B MeHee 3HaKoMbIX nnun 60s1ee CA0XKHbIX CUTYaLUUAX OHU MOTYT CTPOUTb
0b6bACHEHMA, NCNOb3yA NoACKa3KN. ONMpPanacb Ha 3IEMEHTbI COAEPKATENbHbIX MU NPOLEAYPHbIX 3HAHUN, OHK
CNocobHbI BbIMNOJIHUTL MPOCTOM 3KCNEPUMEHT AN OFTPAaHUYEHHOrO Kpyra 3a4ad. Yyawmecs, gocturwme 3 ypoBHS,
cnocobHbl NPOBECTU pPa3inyme MexXAay HaydHbIM U HEHAYYHbIM BOMPOCaMU U NPUBECTU A0Ka3aTeNbCTBa A1A Hay4YHOro
yTBEPXKAEHUA.



OnucaHue ypoBHeMn ecTeCTBEHHOHAYYHOW rPaMOTHOCTU B uccnepgoBaHum PISA

YTO MOryT NnpoaeMoHCTPUPOBaTh yyalymecs, 4OCTUrIne A4aHHOIro YPOBHA €CTECTBEHHOHAaYy4YHOM FPaMOTHOCTH
YpoBeHb 6

708 (0,8%)

Yuawmeca, 4oCTUrIne 6 YPOBHA, MOTYT ONMPATbCA Ha LEesibli pA4, B3aUMOCBA3aHHbIX €CTECTBEHHOHAYYHbIX UAEN U
NOHATUIM N3 obnactn pusnku, buonornm, reorpadmm n aCTPOHOMUM U UCNOAb30BATb 3HAHMSA COAEPKAHMSA, NpoLeayp U
MeToA0B NOo3HaHUA AN GopPMyIMPOBAHUA TMNOTE3 OTHOCUTE/IbHO HOBbIX Hay4YHbIX IBJIEHUI, COOLITUIN U NPOLLECCOB
nnn ana GopmMyanpoBaHMA NPOrHo3os.. MNpn nHTepnpeTaumm AaHHbIX U UCMONb30BAaHMUMN HAaYYHbIX A0KA3aTEeNbCTB OHU
CnocobHbl OTINYATb OTHOCALLYHOCA K TemMe MHPOPMaLMIO OT HE OTHOCALLLENCA U cNOCOBHbI ONMPATbCA Ha 3HAHWUA,
NO/ly4eHHblE UMW BHE OObIYHOM LWKO/IbHOM Nporpammbl. OHU MOTYyT pPa3inyaTb apryMeHTbl, KOTOPble OCHOBAHbI Ha
HayYHbIX AaHHbIX U TEOPUAX, U APFYMEHTbI, OCHOBaHHbIE Ha APYrnX COObpaxKeHuax. Yuauimecs, gocturime 6 ypoBHA,
MOTYT AaTb OLLEHKY a/IbTEPHATUBHbIM COCObam NpoBeAeHUs CNOXKHbIX SKCMEPUMEHTOB, UCCIeA0BaHUI U
KOMMNbIOTEPHOIrO MOAENMPOBAHUA U 06OCHOBATL CBOM BbIOOP.

YpoBeHb 5
633 (6,8%)

Yyalwmecs, AocTurine 5 ypoBHsa, MoryT UCNo/1b30BaTb abCTPaKTHbIE eCTECTBEHHOHAYYHbIE UAEN UAN NMOHATUA, YTODbI
06bACHUTb HE 3HaKOMbIe UM 1 Boiee CI0XKHbIE, KOMMNIEKCHbIE, IBJIEHUA, CODLITUA M NPOLLECChl, BKAOYatoLme B cebn
HECKO/IbKO NPUYMHHO-CIeACTBEHHbIX cBA3eN. OHM MOTyT NPUMEHATb bonee CNoXKHbIe 3HaHWUA, CBA3aHHbIE C HayYHbIM
NMO3HAHMEM, ANA TOro, YTobbl AaTb OLUEHKY Pa3NMUYHbIM Cnocobam NpoBeaeHUA SKCNEPUMEHTOB N 06OCHOBATL CBOW
BblOOP, a TaKKe cnocobHbl NCNOb30BaTb TEOPETUYECKME 3HAHMA ANA UHTEepnpeTauum HpopmaLmm naun
bopMyIMPOBAHMA NPOrHO30B. Yyallmecs, A0CTUrLNE 5 YPOBHSA, MOryT OLEHUTb Pa3/IYHble crnocobbl nccaeaoBaHUs
NpeasioXKeHHOro MM BoNpoca ¢ Hay4YHOM TOUYKM 3pPEHUA N BUAETb OFPaHUYEHMA NPU UHTEPNPETALUN AaHHbIX, BKAOYanA
MCTOYHUKM MOrpeLIHOCTEN U HEONpPeAe/IEHHOCTEN B HaYYHbIX AaHHbIX.



UCCTIEQOBAHUE CK/ZTIOHOB AOJIUHDbI

&) OECD

BETTER POLICIES FOR BETTER LIVES

pisa2015 | HNNEEN @]

HococnegoBsaHne CENOHOB QONMHBbI

HCCNENOBAHWE CKNOHOB OONMWHbI

CHop AaHHbIX
Bonpoc 1 /4 P
5 - U e .
Mpowumadme mekcm "Chop danmen”, DECROROHNERHEID YuguWwMecn pasMellanT no gBa SKIEMNNAPE Ka#goro us TpéExX cnegynuwmx npuopos Ha
Ccrnpass. Januuuume CeoU OMEEem Ha S0NQoC. KamxgomM CENOHE, KaK NOKa3aH0 HWME.
OaTiME CONHEYHOTO HIMNYYEeHHA: N3MEDAET KONMHYECTED
CONHEYHOH SHEPTHW B MErafMoyNAX HA KEAAPATHLIA METP
Novyemy, MCCNEQYA PA3NHYMA PACTHTENBHOCTH HA (M=)
pasHbiX CKNOHEX, YY4EWWECA PASMECTHNNW No gBa
npuiopa Kams@oro THINAE Ha Ka#qomM CHIoHE? fdaTtunk BNaxHOCTA NOYBbLE HEMEDAET KONMUYECTED Bogbl B
NPoUEHTax oT oObemMa NoUBssl

CodepicaHue: 3eMNsA U KOCMUYECKUE CUCTEMbI

KomnemeHnyus: NpumeHeHMe MeTOA0B eCTEeCTBEHHOHAY4YHOro McCaea0BaHUsA
KoHmeKcm: MecCTHbI/HauMOHaNbHbIN

O6aacme npumeHeHus: NpupoaHblie pecypchbl

YposeHb cnoxmcHocmu: 3 ypoBeHb

Pe3ynemam Poccuu: 54%

CpeOHuii mexOoyHapoOoHsll peaynsmam: 48%

KommeHTapuit 3kcneprta. [IpusedeHHoe 3adaHue omHocumca K

Iﬂ ,El,o;K,quep: M3IMEPRET KONWYECTBO OCAgrKoE B MUNNUMET pax
H [LEIEY]

Cknon B

cpedHemMy YPOBHIO CAOXHOCMU. Y4aujumca rnpedaaeaemcs o6bACcCHUMb
8bI6PAHHYO Npoyedypy HAy4yHO20 UcCCAed08aHUSA, OMUCAHHO20 8 3MOoM
b6r10ke 3a0aHull. [naa 3mo2o0 UM HAO0 [POGeMOHCMPUPO8AMb
MOHUMAHUe mo2o, Yem 0b6OCHOBAHO MnposedeHuUe 08yX HEe3a8UCUMbIX
usmepeHuli u3y4yaemozo AesneHusd. 3HaHue 3mo20 000CHOBAGHUA U
oyeHusaemcs C [MOMOWbl0 OOQHHO20 B0MPOCA, OMHOCAWEe20Cad K
KoMmemeHyuu  «fnpumMeHeHUe mMemodo8 ecmecm8eHHOHAYy4YHO20
uccnedosaHuUsa». 30ecs NPUHUMAAUCL OM8emsbl, 8 KOMOPbIX HA3bI8AAUCL
npeumyuwiecmea Ucronb3o8aHus bosee 4em 0OHO20 U3MeEPUMeEsbHO20
UHCMPYMeHmMa HA KaxOOM CK/AOHe, Hanpumep, y4yem pasHUUubl 8
yCA08UAX HA OOHOM U MOM M€ CK/AOHE, [08blWEeHUe MOYHOCMU
usmepeHuli 014 Kaxc0o20 CKAOHA. 30pasbili cmbica nomoz bosaee yem
50% pocculickux yvawuxca 0amb npuemsaemble omeemsl HA 3mMom
HecnoxcHbIl 8onpoc. Bmecme ¢ mem 3Ha4umesnbHbIl MpPoyeHm
yyauwjuxca, He daswux nooxodauwe2o obvACHeHUA, caudemesnscmayem o
momM, 4Ymo npu U3y4YeHUU ecmecmeeHHOHAy4HbIX MpedmMemos He
yOensemca 00CMAMOYHO20 BHUMAHUA 8orpocam MmMemooosao2uu
Hay4YHo20 uccnedosaHus, mMemoodam MosblweHUs docmosepHocmu u
MoYHOCMU noayYadembix OGHHbIX. 3ampyoOHeHUs MHOo2UX Hawux
YUYAUWUXCA C8A3AHbI MAKH#e ¢ Heobxo0uMocmeto 0ame passepHymoll U
060CHOBAHHBIU NUcbMeHHbIlU omeem.



PALULUOHANIbHOE PbIbOBOACTBO

&) OECD

BETTER POLICIES FOR BETTER LIVES

PauwoHansHoe pelifoBoOcTEO

Bonpoc 1/ 4

Mpoyumadime MeRcm, PECNONORERRBI] HuUXe. JNR 0MEesma H2 S0NpOC UCNoNeE3yome Memod «lTepemalyume U DCMESUmes.

Boaa scsepawseTcA

Ha cxeme nokazadH NpoekT IKCNepMMEeHTaNnBHOre polfHoro

xozAWCTEAa c TpemAa GonbwmmMK faccelHammn.
OTdunET poEaHHAR CONEHAR B0JA 3aKaYnBasTCh M3

oKeaHa, NepexoguT U cgHoro GacceiiHa B gpyroid W cHoBa

B03BpalWasTcA B okeaH. DCHOBHAA Uent poiGHoro

xozAWCTEE — BbipayBaHue MOpCKOro A3blKa M ero oTnoe

2EKONOTHYECKH pauMoHaneHbi M cnocoGom.

= Mopckod A3bik Boipawweaeman poifa. Ero nioGuman
NULLE: MOPCKUE YEDBN.

B xozafcTee Tacxe OyOyT WCNONB3CBATLHCA CNEqyHILMe

OpraHu3mMbl:

= Mukposogopocnu: MUKpOCKONMYECKME OPraHusmMbl,
KOTOPbIM ONA POCTA HYMHbI TONBKD CEET W
NUTATENEHLIE BEWECTEA.

= Mopckwe yepBu: BECNOSBOHOYHbIE: NHTAACE
MHUKPOBOOOPOCNAMUY, OHW OYEHb ObICTPO PACTYT.

= Monnwckd: OpradismMel, TUTaWWECH

MUEKpOEOQOPOCNAMMK W JPYTUMH MENKWMH OpraHn3IMammn

B BOge.

= CnapruHa: Tpaga, Nornowaniyas NMTaTensHbIe
BeWecTsa 1 0TX04bl N2 BOogbl.

E OHESH.

Bopoa noctynaeT & MuTaTensHwe
XOTARCTED EEAECTES

M2 OHEIHS. AcSasnRACTCE &

aTOT GacceiH.

PUNET Dy I-I.,P-‘
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EuneTE

34
Mw;nsé
.-.-l.- |4— PuneTE

|

opocRy
B sTom Saccefire NosEMTCR poiSa.

E =Tom Ssccelde scas

CUMISETCA.

cewreere PP
i

NETPS], MOSEOMAICLIE TOMBES MHMEPOEDLOPOCIRM MEPEMEIETECR B PaiGiom

OIRWCTES C NOTOROM SO0

lccnegoeaTenam HeoGXOgUMO PEWNTE, B Kakoil Gaccelid cnegyeT NOMECTHTE KaMasli opraHusm. MepeTalnTe KaMgblid U2 CNegy ouMx
OpraHWsMos B COOTBETCTEYIWMIA Gaccelt, yTolbl ofecneydTs NUTAHWE MOPCKOre A3biKa U BosBpaljeHne CONEHON BOAbI B OKEaH B HEWIMEHHOM
enge. MUKpOBOOOPOCIH YIHE HAXO0OATCA B HYI®HOM GacceiiHe.

-

Mopcorol Reoiw

.

Mopcowure sepeur

B

Monmocku

* i

CrspmuHs

CodepxcaHue: KunBble cUCTEMbI

Komnemernyus: HayyHoe ob6bAcCHEeHME ABNEHUI
KoHmekcm: MecTHbIi/HauMOHaNAbHbIN
Ob6aacmob npumeHeHus: NpupogHblie pecypcbl

YpoeeHb cnoxcHocmu: 6 ypoBeHb
Pe3ynemam Poccuu: 6%

CpedHuli mexOyHapoOHbIl pe3yabmam: 5%

KommeHTapuii akcnepra. [lpusedeHHoe 3a0aHue u3 670Kka «PayuoHasnbHoe
pbl6071068CMBO» OKA3AA0CL CAMbIM CAOMCHBIM 015 POCCULCKUX YYaUWUXCA U3
ecex 3a0aHuli PISA-2015 no ecmecmseHHOHay4YHol epamomHocmu (yposeHb
6). B amom eonpoce y4yawumca npeodaazaemcs npooemMoHCmMpuUposameo
MOHUMAHUE MO020, YMO MaKoe CUCMEeMa, U KAKYH posb u2parm pasHsie
opaaHuU3Mbl 8 0aHHoU cucmeme. [1na moz2o Ymobbl 0ames MpasusbHbIG omeem,
yyauwulica 0onxeH MNoOHAMb Uenb payuoHanbHO20 pbibHO20 x03[licmeaa,
HO3Ha4YeHUe Kax0o20 U3 mpex pe3epeyapos8 U MO, KAKUe O0p2aHu3Mbl
Haubonee npu200Hbl 018 B8bIMNOAHEHUA MexX UAU UHbIX GyHKYuUl. Yyawuecs
00/HKHbI MOAHOCMbIO UCM0A63080Mb UHEPOPMAUUIO, KOMOPAS COOepHcumcs
80 88€0eHUU U CXemMe, a Makxce 8 ccoblake nod cxemol. [ornosHumenbHoIM
KOMIMOHEeHmMOoM, Komopbll yseauyusaem CAOHHOCMb 300aHUS, A8ad9emcs
omkpsimslli xapakmep 3a0a4u. KaxcObili u3z yemsipex op2aHU3IMO8 Moiem
b6bimb Momew,eH 8 Kaxcoblli U3 mpex pe3epsyapos, npuyem Hem oepaHuyeHul
HO KO/uU4ecmeo opeaHU3Mo8 8 Kawcdom pe3epsyape. Bcanedcmeue amoeo
cywecmeyem MH020 crnocobo8 coesnams 6ce HenpasusabHO. B smoli
crneyuguke 3a0aHUA cocmoum OOHA U3 MPU4YUH HU3K020 pe3yanbmama
POCCUlICKUX YHAULUXCA U YHAUUXCA MHO2UX Opy2ux cmpaH. [pyaas, He meHee
cywecmeeHHas MpuUYUHA 3AaKAKYAemcs 8 O0YeHb C/AOHHO YCMPOeHHOM
yCA08UU 300QHUA. YYawemyca HY¥HO MpoYyumams 3mom cocmoAawuli us
MHO2UX  Pa3HOPOOHbLIX  37emMeHmo8 mekcm U obpawamecad K
coomeemcmesyrowell UHhopMauuu U3 mexkcma rpu 6blMoAHEHUU 300aHUS.
Ocobyto mpyodHocmb 018 PoCcCcUlicKux y4auyuxcs cocmasessem 30ecb paboma ¢
makol opmoli npedcmasneHus UHPOPMAUUU, KAK CxeMd YCMAaHOBKU,
MOCKoAbKY smom 8ud deamensbHocmu cnabo npedcmassieH 8 Haweli WKose.
Bo3MOM(HO, 8 y4YebHUKAX (PU3UKU UAU XUMUU U UMeemcs Hemasao CXem, HO
noYymu omcymcmasyrom 3a0aHus rno pabome ¢ HUMU.



MO3HABATEJIbHbIE YPOBHU

TpyaHoCTb Nt1060ro BONpoca — 3TO CoOYeTaHUE ero cCO6CTBEHHOM UHTENJIEKTYAIbHOM
C/NIOXKHOCTM (T.€. CNOXKHOCTM TPebyemMbiX MbICIUTE/IbHbIX NpoLeayp) n o6bema 3HaHUN U
YMEHNIN, HEOOXOAMMBbIX ANS BbINONHEHUSA 3a4aHNA. BblaenatoTcsa cnegyrowme
NO3HaBaTe/IbHble YPOBHMU:

e Huskumn

BbInoHATL OAHOLWIAroOBYO NpoLeaypy, HanpumMmep, pacno3HaBaTb GaKTbl, TEPMUHDI,
NPUHUUMbI WX NOHATUA, UM HAUTU € AUHCTBEHHYIO TOYKY, COAEPHalLlyto MHPOPMaLMIO, Ha
rpaduke nam B Tabnuue.

e CpepHnmu

Ncnonb3oBaTb M NPUMEHATb NOHATUMHOE 3HAHUE A1 ONMUCAaHNA NN OObACHEHME ABNEHUN,
BbIOMpPaTb COOTBETCTBYIOLLME NPOLLEAYPbI, Npeanoiaratowme Aga wara nnm bonee,
NHTEPNPETUPOBATb AN UCMOIb30BaTb NPOCTble Habopbl AaHHbIX B BUAE Tabauuy, nnm
rpaduKoB.

* BbiCOKU#U
AHaNN3MPOBATb C/IOXKHYIO MHOOPMALUIO NN AaHHble, 0606LLaTb UM OUEHUBATH
[ 0Ka3aTebCcTBa, 060CHOBLIBAaTb, POPMYANPOBATb BbIBOAbI, Y4UTbIBAA Pa3Hbl€ MCTOYHUKMU

nHPopmauumn, paspabatbiBaTb NaaH UAN NOCNEA0BATENBHOCTb LLArOB, BEAYLWMX K PELLEHMUIO
npobnemol.



JIbIXKK

[leHnc n AHapel yBneKatoTcs 6eroBbiMu fibIXKamu, HO
AHpapein obblYHO oneperkaeT [leHnca Ha AUCTaHLUMN.
[leHnc 06bACHAET 3TO TEM, YTO OH KpYMnHee un Taxenee
AHApes, N NO3TOMY JIbIXKW NOJ, HUM CKOJIb3AT NO
NIbIXKHE XY’Ke, YeM NibIKK noa AHapeem.

3aaaHue 1

CornacHbl v Bbl C TEM, YTO
NbiXXu noa leHncom A0NKHbI
CKOJZIb3UTb XYXKe, YeM NblIXKU
noa AHApeem, NpPU YCI0BUM,
4YTO CaMM NbIXKK Y pebar
coBepLIeHHO 0AuHaKoBble?

Boibepume «/la» unu «Hem».

1 Mla
| Hem

ObvacHume csol 8b160p.



HeKoTtopble oTBeTbl 7-KNaCCHUKOB K 3aaaHuio 1 us 6aoka
«JIbIXKU»

HeT, Ha060pOT ecnn BecC TAXKenee , To NbIXKN AOMKHbI CKONb3UTb Nyywe. — 0
A3,TaK KaK AeHUC OKasbiBaeT bo/bluee aaBneHMe Ha Nbku — 1

Aa CUNa TPEHUA YBENMYNTCA C Macon Tana — 1

HeT. 3HaunT leHunc cnabee AHapea. OT Beca HM4Yero He 3aBucuT. — 0

HeT! A He cornacen! Mo 3akoHam PpU3nKK, Nnog JUHUCOM NbIXKU LONKHBI CKOJIb3UTb HAMHOIO Ny4Lle NOTOMY YTO BEC TeNa Ha NbIXKU
NepeHoOCUTbLCA PaBHOMEPHO M /bIXKM CKONb3UTb A0/KHbI bbicTpee Yem y AHgpes. AHApen NPocTo 6o/blue KaTaeTbCA Ha /ibXKaxX YeM
AvHnc, y AHgpes onbita 6onbwe. — 0

Aa HO BO3MOXXHO COBCEM YHYTb H4YyTb
NMOTOMY YTO JibIXXWN CneunasibHO CAe/iaHbl YyTOObI COKPOTUTb TPEHUNE — 0

HET NOTOMY 4YTO NPOUCXOAUT BCEe HaO60pOT Yem TAXKeslee YeIOBEK TeM JlydLle OH CKOMb3UT Ha NbiKax — 0

Aa,BeAb CUNA TPEHUA NIbIXK 3aBUCUT OT BecCa,a Tak Kak AHApeii KpynHee [leHUca,To CUia TPpeHUA NbiXK AHApena 6onblue,yem y leHuca
=1

Het, T.K. Bec eHunca 6onblue, 3HAYMT OH OKa3blBaeT bosibliee AaBneHne Hexxenm AHapen. COOTBETCTBEHHO CKOJIb3UTb OH byaeT
6bicTpee — 0

HeT, 3TO 3aBUCUT He OT CKONbXKEHWUA, a OT AaB/IeEHMA OKa3biBaemoe [leHncom. Tak KaKk OH 6osblie, TO 1 gasneHume bonblue n leHnc
HEMHOro NpoBanMBaeTcA B cHer npu bere+ [leHncy camomy MoXKeT bbITb TAXKano M3-3a INLIHETO Beca UK NA0XON GM3.MOAFOTOBKMN.

(7% BbIN.)



JIbIXK®

Bcé-Taku pebsTa pewmnm npoBepuUTb, KTO
N3 HUX Ha CBOMUX JibIXKaX CKOIb3UT NyulLLeE.
[1nsa 3Toro oHu BbIbpanu ABa cnocoba.

Cnocob 1: OHuM BCTalOT nepes, 0AHOU
4YepToM Ha ABe cocefHue OAMHaAKOBbIE
JIbIXXKHU N N30 BCEX CU1 OAMH Pa3
TO/MIKAlOTCA Nankamun. KTo ganblie npoeaeT
B pe3y/abTaTe 3TOro TO/N4YKA, Y TOro U IbIXKK
CKONb3AT yyLle.

Cnocob6 2: OHuM npocAT cBoero apyra BaHto
HEKOTOpPOe BpeMA TAHYTb UX NO ovepeaun
MO NbI)KHE Ha KPEenkom cTpone, Ha Kakux
byKkcmpytoT aBTomobmnun. Koro BaHe byaet
TAHYTb TPYAHEE, NOA TEM /IbIXKMN CKO/Ib3AT
Xye.

3agaHue 2

Kakou u3 cnocoboB 6onee Hagé»XHoO
NOKaXKeT, KTO U3 pebar Ha cBoux
NbIXKaX CKONb3WUT Aiyylue?

Boibepume «Crniocob 1» unu «Criocob
2».

] Cnocob 1
1 Cnocob 2
ObvacHume cseoli 8bibop.




HeKkoTopble oTBeTbl 7-KNaCCHUKOB K 3a4aHuio 2 3 610Ka
«JIbIXKN»

BTOPOW cnocob, noTomy 4To pebATa B nepBom cnocobe mory OTTasIKHYTbCA No-pasHomy. — 1
Cnocob 2.noTomy 4TO CU/Ibl Y BaHn ogMHaKoBbI 4eM y AHApeA u ero gpyra. — 2

cnocob 2.MoToMy YTO CM1a OTTANIKMBAHMA Y BCEX Pa3Hasa U No3Tomy cnocob 1 He noaxoauT.A cuna y BaHn oaHa 1 Ta XKe,No3TOMY Koro
TO ByAeT TaXKenee TAHYTb.a KOro To sierye — 2

Cnocob 2, ecnn BOCnoab3oBaTheA 1 CI'IOC060M, TO AaJiblie yeaeT He TOT Y KOro aydlle CKO/Ib3AT JibIXKN, @ TOT KTO CUJIbHEE OTTOJIKHYJICA.
=1

cnocob 2

310 06yCcNnoOBNEHHO TeMm, YTO B NepBom cnocobe cuna y gerei pasHas

M He TOYHOCTb 3KCNepemMeHTa byaeT oueHb BenKa

a BOT BTOPOOi1 BapuaHT byaeTt 60s1ee J0CTOBEPUH, HO BCE TaK e He TOYEH.

a BoobLye, yem macca y npegmera TaxKenee Tem TpyaHee Ha Hero byaert aecTBOBaTb cMANa
XOTb Y MeHA 3 no pu13uKe 3a rop,

HO AYTO TO 3Hat0 — 1

Cnocob6 1. Ho atoT cnocob byaeT BepHbIM, TOIbKO NPU YC/I0BUU, YTO TONYOK byaeT abcontoTHO oanHakoBbim. — 1 2?7

OT NEPBOTO OMbiTa 3aBUCUT eLLE HE CKOJIbXKEHME ,a TaKKe CMNA TONYKA.
Bo 2-om onbiTe MAET OAMHAKOBAA CMIA TATM OT OAHOMO Ye/I0BEKA U TaK fierye ByaeT y3HaTb Yy KOro Niyylle CKOb3AT blKK. — 1

A Aymato 2 cnocob, TK KaxKabl MOXKET OTTONIKHYTbCA C Pa3HOM CUA0N, U ByaeT He NOHATHO KTO e /lyle CKONb3UT, a y BaHn cuna ogHa u
Ta e, OH byeT c 04HOM M TOM e CUIOM TalUTb Pa3HbIM FPy3. U TaK OHW MOTYT TOYHO Y3HATb KTO IerK4e CKOIb3UT — 2

(11% BbIn.)



J1bIXKU

KaxAabin, KTO KaTa/iCs Ha /iblXKax, 3HAET, YTO Y /NbIXK MHOrAa
6biBaeT oTAa4va. Korga nbixKHUK, Aenaa oyepeHoOM Wwar Ha
NIbIXKHE, OTTA/IKUBAETCA HOFOM, TO /iblXKa, BMECTO TOrO
4yTOObI CKONIb3UTb BNepea, NPOoCKaAb3blBaeT Ha3a, Mellas
JIbIXXHUKY bbICcTpO 6erkaTb. ITO U ecTb oTaaya. [Ana Toro
4TOObl YMEHbLINTb UM JaXKe COBCEM YCTPAHUTbL OTAauYy,
NCMONb3YIOT TaK Ha3bIBAEMYIO /IbIXKHYIO Ma3b AepPKaHUA.
Ee HaHOCAT Ha Nbi)KY B 061aCTM MaKCcMMmaabHOTo nporuba,
KaK MOKa3aHO Ha HMXXHEM PUCYHKE.

= CronbxeHuwe

-4—&_ Tonyok /
t 60 - 65 cm j

R ——

= - =
e T
" -
L #

- .
: ski < 180 cm

3apaHue 3

KakoBo fomHo bbITb Aencrteue
Ma3u agepKaHua?

Boibepume oOuH omeem.

A. YMeHblleHne TpeHUAa mexkay
JIbIXXeW N cHerom BO Bpems
cBOHOAHOr0 CKONbXXEHUA NIbIXKHUKA
No NibIXKHe.

b. YBennueHue TpeHua mexxay NbiKeun
M CHErom BO Bpemsa CBOHOAHOro
CKO/IbXXEeHMA NbIXKHUKA NO NIbIXKHe.

B. YMeHblUeHUe TpeHUA mexay
NbIXXen N CHerom Bo Bpems
OTTAZIKMBAHMUA OT NIbIXKHMW.

[. YBennyeHune TpeHna mexay Nbixkeu
M CHErom BO BpemaA OTTa/IKUBaHUA OT
NbIXKHMN.

(27% BbIN.)



DYHKUWOHANEHAA TPAMOTHOCTL /@
YYMMCA ONA KWM3HA
s

EcTECTBEHHO-
HAYYHAS
rPAMOTHOCTb

C6opHuK
STAaNMOHHBLIX
3agaHui
YyebHoe nocobwue

onga obweobpasoBarenbHblx
opraHuaaumii

Mop penakuwei
I C. Kopangeoid, A. K. NMeHTWHA




[MpnMepHbIN aNrTopUTM pPa3paboTKu 3aaaHUA

Mpepamert (b1) (Pa3pgen (tema) | Cutyauus KomnerteHuusa |[®opma
nporpammbil (ymeHune) 3a4aHuA

C 4yero Ha4yaTb?
NHorpa — ¢ cutyaumm!



Maun 1/4

PebaTta cobpanncb nontn nourpatb B 6acketbon.

Nnba npmnHec mad. BaHA nogepKan ero B pyKax
M CKa3a/l, YTO MAY HaAo NoAKayvaTb. «3a4yem? —

cnpocun Nnba. —Y Hero n Tak XopoLmii OTCKOKY.

BaHsa cKas3an, 4To ANa mAaveun, KOTOPbIMU UTPALOT
npodeccuoHanbHblE UTPOKMU, CYLLLECTBYIOT CBOMU
CTaHAAPTbl OTCKOKA. Hanpumep, ecnv may
cBoboaHO NagaeT ¢ BbicoTbl 180 cm, TO OTCKOK
OT TBEPAOMN NOBEPXHOCTU Y HEFO AO0NXKEH bbITb
He meHbLue 120 cm u He 6osblie 140 cm.

3adaHue 1

MoeT nn backeTbonbHbIN UK PYyTOONbHbBIN
MAY OTCKOYMTb OT TBEPAO0N NOBEPXHOCTM HA
TAKYO e BbICOTY, C KaKOM OH cBO6OAHO
nagaet?

Hanuwume 8 omseeme «Moxem» unu «He
moxcem>» U o0bvACHUMe ceoe peuweHue.




Mauun

BaHs npeanoxun Nnbe, onpeaennTb, COOTBETCTBYET U
3TUM CTaHAapPTaM TOT MAY, KOTOPbI OH NpuHec. PebATa
3abbl2IM NPO UTPYy, @ BMECTO 3TOro NPOBEIN UCCe0BaHMeE,
CXema KOTOPOro nokasaHa Ha pucyHke 1.

Crenac
3aKpenaeHHOMU

pyneTKom
Kamepa

BhEW auHae|y
@

PRI FFIITZLY

TeepAblit pOBHLIN Non

[na aToro uccnefoBaHMA OHU UCNO/1b30BaIM CMapPTPOH C
BUAEOKamMepou, NO3BONAOLWEN BECTU 3aMeANEHHYIO
CbEMKY CO CKOpoCTbio 120 KapOB B CEKYHAY, @ HA CTEHE
3aKpenunmn pyneTky ¢ LeHon aeneHuna 1 cm.

2/4

3ad0aHue 2

MO»XHO 211 B TAKOM MCCae0BaHUN
onpeaenuTb cneaytouime
XapaKTePUCTUKN?

Ommemobme 8 mabauue Huxce me
XapaKkmepucmukKu, KOmopblie MOXCHO
ornpeodesnums 8 3MOMm UCCs1e008aHUU.




Mauu 3/4

B pe3ynbTaTe cBOEro uccaenoBaHmsa pebata obHapyRuam,
YTO MAY NPU NageHnn ¢ BbICOTbl 180 cm OTCKaKkmBan 300 3
npumepHo Ha 90 cm. Torga Unba cnpocun BaHto: «Ho aoaHue

no4vyemy Tbl Agymaellb, 4TO €C/IM Mbl HadKa4aeM MAY CUJIbHEE, Ka Koﬁ OoTBeT Ha CBOVI Bonpoc

TO OTCKOK Yy Hero byaeT Bbile?» BmecTo oTeeTa BaHa Y
nokasan Aapyry rpaduk (pPUCYHOK 2), KOTOPbIN OH HaLLes B AONAKEH NONYHUTD VIJIbA U3 3TOTO

OAHOMN HAay4YHOW CTaTbe, rae crneymanbHO UccnenoBascs rpachKa?

0.9

0.8 P—
0.7 ®

0.6 *

0.5 ®

0.4 Naperue c
¢ BbicoTel 120 cm

0.3 Nagerue c
ebicoTel 270 cm
0.2

0.1
0

OTHOLL eHW e BbICOTbl OTCKOKa K BblcoTe NageHun

0 1/3 2/3 1

[aBneHue Bosgyxa B maue (atm)




Mauun 4/4

“Bmuammo, — ckazan Unba, — BbICOTA OTCKOKA 3aBUCUT
OT ynpyroctu maya”. “CMoTpsa 4TO Tbl Ha3bIBaELb

” 3adaHue 4
yrnpyrocTbto”, — otBeTMn BaHAa 1 nokasan ¢otorpaduio
elle OJHOro UCMbITaHMA, KOTOPOMY NnojBepratoT Kakas ¢usnyeckan sennunHa,
MAYN, Ha STOT pa3 TEHHUCHbIe. B 3TOM UCNbITaHUK XapaKTepum3yrLwasa mad, onpeaenaeTca B
MAY CAaBNBAIOT TaK, YTOObI OH CXanca Ha 1 cm, n 3TOM UCMNbITAHUN?

OUKCUPYIOT, MPU KaKOW Harpy3ke, Uamepssemon B

HbHOTOHAX, 3TO NPOUCXOAMUT.
Bbibepume oOuH omsem.

Macca mAaya
HecTKoCTb Mmaya
[MTNOTHOCTb MAYa

0O ® P

TemnepaTtypa msva




T

T4 ILTIOTHO OPHMATE KB ODOBEDXHOCTH (ODomodeHHe 1 Ha pHe. 3), a mo-

~e AHTUIPAB WU XBATKA Tom OTHyCTHTE (Honoemme 2).

OCbMHHOTA O 0

Mume nogapHiIH YOpABAAeMYVED MAIMTHHKY, KOTODAA MOMIOT e3-

moaodeEne 1 moImEeHEne 2
OHTE [0 CTeHe, II0 OKHY H JaMe D0 OOTOJKY. OTa HIPVIOKA Ha-
SEIBAETCH +AHTHIpABHTANHOHAA MAMIHHEA® HAH OpocTo +AHTH- Puc. 3
rpaes (pme. 1). 3apanue 1

«Kar oma paforaer?» — cOoOpocHna
Muma v crapmero Gpara-cTyaedHTa JILBa.
Jlem mopepTen HIPYMEY B PYVEAK, BEJIND-
yHI 6 H ceasan: «llompofyveM pasofpaTk-
ca pmecTes. [locne oTOro OH OpemOMiHI
Mupme PLIDONHHTE CAeIVIOIIHe ZATAHHEA.

Uem oTavualoTcA Opyr oT Apyra 3TH OBa nNonosedHA npucocku? Or-
MeTbTe OfHH BEPHBIA OTBET.

A, B monoewpennan 2 ofLiM BOSOVXA DO0O OpHcockoll MoHLINe; Jan-
AeHHe BOIIVEA OO0 OpPHCOCKON MeHLOIe, 9eM B OOMHeHHH 1.
B. B monosennay 2 ofRiM BOAOVEA D00 OpPHCOCHKON MeHRINe; TAR-
JdeHHe BOZOVEA IOOJ ODpHcockofl GoJbIne, 4eM B ODoAO0MeHHH 1.
C. B momoseenm 2 ofnéM poogvxa mol] opHacockol Oodnime; man-
AeHHe BORIVEA OD0F OpHcockoll MeHLOIe, deM B ODOMOeHHR 1.
D. B nomosenmy 2 o0RiM BOSZYXa IO OpHcocHOl Ooanine; gan-
JeHHe BOZOVXA IOoJ OpHcocHOH GoMBIIe, YeM B OOJIOMeHHH 1.

Brem nmapecTHL o6LIYHEIE OpHCOCEH,
KOTOPEIS MCOOWILSVIOTCH B ODeTCKHEX HIDVIO-
Eax (pHc. 24) HIH IIA KDeNAeHHA E DOB-
HEIM OOBSPX HOCTAM pPASHEIX OpeIMeTOoB,
HANpHMEeD, HABHTATORA B ABTOMOOHIE Prc. 1

(puc. 24).

JapaHue 2

Ecnw el cpenand eepubii esibop B 3agauud 1, 1o Bam Gypet He-
TpYOHO OOBACHHTB, NOYEMY NPHCOCKAE YOSPMWBASTCA HA NOBSPXHOCTH.
Hanuwwwure ceoé obbAcCHEHHE HMME.

‘ -
I -'__ - Eﬁ O6nacHeHHE:
—
a
o

Puc. 2

[IpHCOCKHA oCcTL ¥V HeKOTODLIX
MHBOTHLIX. HaopEmep, ¥ OCEMH-
HOTA OHH pPaCcOOJOMteHLI Ha IOy-

CTHEA. NAJEIAK (pHC. 4). OH OpHCACEIBA-
Ona Toro uTobLl Takad OpPHCOCKA Jep:HANACE HA NOBepPXHOCTH, oTCH HMH K HODTBE H SATACKHBAOT

HAODHMED, HA CTeHe HAH J000BOM CTeEMe ABTOMOOHIIA, of HYMCHO eé B IACTE. Pac. 4

Tarnme OpHCOCEH MOrYT ORITL CAOeAAHE HI DPeSHHE] HIH ILI&A-




3106

Hpodoaxedue

" Toneko Tonoro
ke DcobeHHoCcTh QeHCTEHA Doe
pE3HHOBAA NPHCOCKE
nsn NPHCOCKH NEHCOCKM
NPHCOCKE OCEMMHOTA

s

Kax pafoTaer mpHcocka ockMBHora? Ha pucyHEax 5 B 6 mo
KazAHA OpPHCOCKA OCLMHHODA B paspese. Korga OpHCcOCKA COIMpPH-
KACASTCH C TeNOM HEDTBRI, &8 HHEMHHEe MYVCKYVIL COMDAITAROTCH,
COBJABAA TepMeTHUHOS COeIHHEHHE ¢ NOBEDXHOCTEIY (CM. DPHC. 3).
3aTeM COMPAIIeHHe ViHEe IPYVIHX MYCKYJIOE BLHIJABIHBAST BOIY
HE HHM¥HeH KaMephl DPHCOCKH B BeDEHIOK KAaMepy (cM. pHC. §).
Temep: B HEEHed HaMepe NPHCOCKH COZZAHO NOHFEEHHOS JTABIE-
HHe IO CPABHOHHE ¢ JABIeHHEM BOJILI B OTKPEITOM okeaHe. ITocae
STOMD BCEe MYCHVIEI OpPHCOCKH ORICTpO paccaaligmTed, o8 BHY-
TpeHHAA IOI0CTE VELIHYHBASTCH, TARJISHHS BHYTPH peako OATAET,
H 0HA OpOYHC NPHCACEIBASTCH K OOBSDPXHOCTH.

::

Pac. 6

Pae. &

JapaHue 3

Uem me oTnHuaoTcA Apyr of gpyra Ageicteda obbiuoi peawdoBoi
MPHCOCKH H MPHCOCKH OCBMHHOra?
OrmeteTe B TABNHUe HikKe, wakad ocobedHocTe ABnAeTCA obwed gnA

4 | IIpHcocka paloTaeT Hesa-
BECHMO OT TOMD, DDISEATA
JIH OHA E DOBOPXHOCTH

CBEDXY, CHHZV HAH COOKY

4 | TIIpucocky OPHMEHEMAST B
NOBEPXHOCTH ATMOC(epHOS
ZanIoHHS

5 | Ipmcocky OpHMEHEMAST K
MOBSPXHOCTH JARJISHHS
BOJLI

6 | IIprcocka CTPEMHTCH BOC-
CTAHOBRHTE OepBOHAYANE
HYI0 (popMy Gaarogaps
FeficTEHID CHI VIPYIOCTH

T | O0ndM DOJOCTH Do) OpH-
COCHON VBT HBASTCH
faarogapda paccarad e D

MYCEFA0E NPHCOCKH

obeHx NpHCOCOK, & KaKaA — MWW TONBKO OAA OAHOH, WAM TOMBKO OAA
ApyroH.
Me ClcobeHHocTh LeHCTEHA Dbe Tamxo Tenveo
P 3IHHOBEARA NPACCC KR
n/n NEHCOCKH NEHCOCKH
NPHCOCHA DCbMHHOa
1 IIpEcocka repMeTHYHD
OpHIeraeT K IIOBSPXHOCTH
2 | Hapinenne, meflcTEVIOO®E
Ha OpHCOCKY CHADYEH,
GOIBIIE, YoM TABISHHS,
Defic TEYIOIes HIHVTDH

3apanue 4

Pazublie NpHMCOCKM © pasHol cHAOH NpHMaTsl K no-
pepxHocTH. OgHe, kak cTpeny paptca (oM. pHc. 24),
OTOPBATE AOBOALHO NErKO, © NOMOWLD APYTHX MOM-

HO YOSPMHBATE TAMENLIE NPeiMaThl, Hanpumep, Gonb-
WHE OKOHHbIE CTEKNA.

MNpegnosute cnocob, © NOMOWBLID KOTOPOrD MOMMHO H3MESDHTh CHAY
NPHCOCKH TAKOrD THNA, KOTOPBIA NoKaszaHd Ha pHcyHke 7.

Puc. T

Oreer:




JapaHue 5

Nocne toro wax Muwa (emecte c BamMu)
EuiNONHMN Bce 3anaquA, Jlep cuoBa Bmo-
YMA MaWHHEY W npegnoxdn Muwe npuno-
WMHTE nagoMe K ed guy. «Oua 3acacwieaer
BO3AYX, WAK Nblnecocs, — 3ametin Muwa.
s« Torpa oTEEThb, YTO NPOMCKOOMT B pPe3yib-
TATE BCACHLIBAMHA BOIAYXA WI-NOM MAELLHHKH
B TO BpPEeMA, KOTOA OHa S08T NOo CTeHS HAH
notonkys, — cnpockn fles. A swl kak gy-
MaaTa’? Puc. 8

Buibepute ogHH oTeeT.

A, VpoMHUYHBASTCA JABAeHHe BOIIVEA D07 MAINHHKEOH.

B. ¥YMeHLIIASTCA CHAA TAMOCTH, TeHcTEYIINAS Ha MAIMTHHEKY.
C. VMeHLRIIASTCA TPEHHE MEEIV MAMHHECH H IDOBSDXHOCTRED.
D, ¥MeHEIIASTCA JaBAeHHEe BOIIVEA II0J MAITHHKOH,

JapaHue 6

a«leneps, A OYMaK, Thl YME H CAM CMOMEWL OOBACHHTL, kak pabo-
TaeT 3Ta MalWHkas, — ckazan Jles Gpary.

OBBACHHTE, NOYeMY MAWWHKA MOMET £30WTe NO CTEHAM W NOTOAKY.
Hanwwute ceoé obbACHEHHE HHMGE.

D&bACHEHHE:

Pomurensam mn VUHTE I AM

B cmoseTe +|AHTHIDAR H XBATHA OCEMHAHOMas O nagapmi. KakmHe
KOMIOSTEHITHE HAI0 NPROIeMOHCTPHDOBATE, YTO0R] BEIOOAHHTE 3TH
saAgAHAAT

-+

e 1 — aHadusuposames OaMHbLIE U UCROABIOSAME Ha-
yiHble doRasamenbemed A8 noAyYeHUA anlsodos.

3geck HANC OPOAHANHIHPOBATE PHCYHEH, OpPeJcTABHTE ITO HEM,
T MPOHCKOTHT ¢ PeATLHLIMH OpeIMoeTAMHE, H CAeTATL DBLIBOJI.

-+

TIEIE — HAyYHo offpAcHamb AEAeHUA.

Ecal BAINH ZoTH Ve SHAIT KOoe-UT0 Ope JARISHNES H K TOMY
e COedATH OPABHALHEIR BRIGOp B sagaEHE 1, To BEM &6vieT He-
TpVIHD OTESTHTE HA STOT BOIIPOC.

!

ke 3 — aHAAUUposamb aHMbIE U UCTIOALI0SAMb HA4-
yiHbEe doHasamenbcmed A8 noAyYeHUR aus0dos.

BLInOAHoHME STOTO ZATAHHE BADMCHT OT TOMD, HAK BLITOTHOHLI
mpegeavimEe. Hy H, KOHe9HO, HYMHO BHHMATALH® IPOYHTATE
TEReT B HIVIHTL DHCYVHIEH.

Lape D — MONUMAMb OCODENNOCTIL eCTEec8eHHO- HalY-
HOZ0 UCCAeA0EAMUA.

Ipex: e 4oM OTBETHTE HA STOT BONDOC, MOMHO MEICTOHHO IDeT-
CTABATE HYVEKHLI SHCOeDHMEHT HIH JaMe NPOIeJaTk ero HA Ca-
MOM ITale.

MapaHna bon b — HayYHo o0BACHAMb A6AeHUA.
ObnAacEAeTcA 3Heck He TOJALRKO ABIeHHEe, HO H ODPpHEOHED meai-
CTEHA HIPYIIKH.



\0 KAK PACTEHWS NbIOT BOAY?

JleHyY oO4YeHEL SAHHTepecOoBAT BOOpoc: «Hax pacTeHHA ORIOT
oAy T YUTofLl BLIACHHTL 2TO, OHA BHAYANE DEIIHIA DOBTODHTE
BHAMAHHTEIR OOEIT AHMIHACKHOrD CBAIOeHHEEA Xeolasa, HOTOPLIH
OoH nmpoeéx B 1723 rogy. Kax B Xefina, Jlema cpesala TPH BeTHKH
OOMHAKOBOTD IHAMETDA ¢ OIHOMC gepepa. C ofHoll BOTHH OHAa VIa-
IHJIa Bee JHCTEA, ¢ Ipyroff — TOJABKO 9ACTE, A4 Ha TpeThel ocTa-
BHIA BCe JHCTEA. JaTeMm JleHa DOCTABHIA KAMIOVEY BeTEY B OT-
JeILHHEE cocyl ¢ OJHHAKOBEIM KOIHYeCTBOM BOJE (BeDXHHE pAX
Ha pHc. 1). Yepes HeCcKOALRES JHeH O0HA DOJIVIHIA peSVALTAT, IO~
KABAHHEIY B HHEMEHeM DAIY HA PHCYHE: 1.

T
b

JapaHue 1

Kawoi eeipog morna coenate Jlewa W3 atoro onwita?
JanvwuTe ceO# OTBeT.

DTeeT:

3apaHue 2

Monyuus peayneTaTel cecerc onbita, JleMa 3aganace BONpOCOM:
«Kyga B ocHOBMOM [epanack BCA BOJOA, HCYEIHYBILAA 38 HECHOMLKO
AHed W3 cocyna, B KOTOpoM Obina BeTHA C© NHCTHAMMH

Buibepure oguH oTeer.

A. B OCHOBHOM 2TA BOOA NPEBEPATHJIACE B IPYTIHEe BeIlleCTHA.
B. B OCHOBHOM 32TA DOOA HCOADHIACE ¢ [IODODKHOCTH JIHCTLOE.
C. B OCHOBHOM 3TA BOJA HCOAPHJIACE ¢ IIOBeDXHOCTH cTebasd.
D. B oCcHOBHOM 3TA BOJA OCTANACE B CAaMOR BeTHe.

OpHakoe ODpoBef8HHEDN ONOEIT He JABAJ OTBEETA Ha BOIpOC, KaAK
Boga BoOOIMe MOJHMMASTCH BEEDX OO0 cTefIm B IHCTRAM, Mpeogo-
IeBafd ZOMHO0S NPETAEenHe. JloHa Npe molosKHIa, UTO B PACTOHHE
gomEHEo ORITE YTO-TO BpOge HACOCA, MofoHOMD cepmiry, HOTOpLIH
MOMIST MATATE KPOBL DOODXK OO0 COCYIaM.

VCARIOAR NDpegnoaodeHde JleHEI ¢ Hacoce, &8 apyr HukHTa
OpaII0eRET OpoBecTH Takoll onniT. OHH BSATH Jpa OJHHAKROBLIX

CTAKAHA ¢ OOAHAKOBEIM KOJAHYeCTBOM BOOLI M OOYCTHIH B OOHH
HI HHEX KYVCOOK MADPIeBROrs OHHETA, GOJLIDAR WACTE KOTODOTO cBED-
HYTA B MIVT, & OCTABMIAACHA YWACTL, NepDeKHHYTAA uWepes Kpaft
CTAKAHA HAPYVEY, PpacupasileHa (pHe. 2a). Vate dYepes OOJIYACA
Jlega ¢ HErATOH o0HADYIHHIH, 9TO BCA He IIOrpYV:EEHHAS B BOJY




gACTE OHHTA CTAla BAaxHoM. A korga OoHH choTorpadmpoBnaTn

CTAKAHLE Wepes IBa THA, TO DOIVIHIH KAPTHHY, [IOKABAHHYE HA
DPHCVHES 20.

3apaHue 3

MogTeepgun M 3TOT ONLIT, YTO ANA NOABEMA BOAL BESPX BONPEKH
JEMHOMY NPUTAMEHHID OBA3ATENBHO HyMeH Hacoc?
AprymenTHpyHTe CBOM OTBET.

Dr1eer:

3apaHue 4

TeMm He MeHoe pEE‘I.FlTﬂ. Tak H He nony4YyrnH OKOHYareNbHOrS OTEeTa
Ha BONpOC, Hak BOOA NOOHWMaeTCA BREpPX MO BaTHEe.
I'Ipe,qnmm‘re CBOHY THNOTEIY, KOTODAA Obl 0OBACHANA 3TO ABASHHE.

MNanoresa:

Pomurensam H YUHTEJAM

B cmosmere sHax pacTeHndA OeEOT BogvTs 4 safgapnda. Kaxnpe

EOMIOOTOHIIHE HAAO NPOJeMOHCTPHDPOBATL, YTOOGLI BLINONHHTL 2TH
EagaHAAT

Tl | — aHAIUIFUPoSaAME JGHHLIE U UCTIOALIOBAMb Hd-
FiHEEe OHAFOMEALOMEd 018 RNOAFYeHUA Sua0dos.
gneck HAJO BHHMATSILHO PACCMOTDETE DPHCYHKE H OOHCAHHE
OOEITA H CIIATE BLIBOJLI.

17 — HAy¥Ho ofpdAcHAMb ASICHUA.
Trofel BRIGPATE NPABMJILHEIY OTBET, 308CE HADO XOPOIMIeHLIO
ODOZVMATE H, BOSMOEHC, BCOOMHHTE ONOLRIT, KOTOPREIA ITeMOHCTDH-

poBAACA HIH ORLT OOHCAH HA YpoRaX OGHOIOTHH,

" I — NOMUMAMB OCODEHMHOCTU ECTMecHEeHH - Haly-
HO20 UCCTEF0SaAMHUA-
31eck HAODD OPOAHANHOHPOBATE (A AVYINS DOBTOPHTL) ONHCAH-
HEIfl DHCIIepHMeHT H pPeIIHTL, DOATESDHIAST JAH OH BLICKASAHHYIO
JIgHOW I'HOoTesy.

Hie 0 — Hay¥Ho ofsAcHAMbL ASTEHUSA.
29T0 TPYIHOS JATAHHEe., 30oCE MOMHOT He XBATHTL sHaHHil, saro
MOMHO NPOABHTE BOOOpaXKeHHe H BOCOOALZOBATECH HOKOTOPEIME
AHATOTHAMH.



OTBeTbl K 3agaHuI0 «KaK pacteHna NbloT BoAy ?»

3aaaHue 1

Bonpoc: Kakou BbiBOA Mmorna caenatb JIeHa U3 3Toro onbita?
lMpasunbHbIlL omeem:

Ball npaBu/IbHbIN BbIBOA, MOXKET 3By4aTb HEMHOIO MOPA3HOMY.

Hanpumep: yem 6osble AUCTbEB OCTANIOChb Ha BETKE, TEM MEHbLLE BOAbI
ocTasocb B cocyae. Unun: yuem bosnblue NUCTbEB HA BETKE, TEM boJibLLE
BOZb! YLWNO U3 cocyaa. Unn: yem 6onblue AUCTbEB Ha BETKE, TEM
6onblue BoAbl NOCTYNUAO B BETKY.

Cmbichn BbIBOAA B TOM, YTOObI CBA3aTb KOJIMYECTBO /INCTbEB HA BETKE C
KO/IM4eCTBOM BOAbI, yWedLlen U3 cocyaa nam octaBllenca B cocyae.
[Mpu 3TOM TOT BbIBO/, YTO yLIe[dLlasd BOAa NOCTYNU 1a UMEHHO B BETKY,
— 3TO Y)Ke NpeanonoXKeHne, XOTA N O4YEeHb OYEHb NPaBaonoaobHoe.



OTBeTbl K 3a4aHUI0 «KaK pacTeHMA NblOT BOAY ?»

3apgaHue 2

Bonpoc: Kyna B ocCHOBHOM AeBanach BCA BoAa, MCHE3HYBLUAA 32 HECKO/IbKO AHEN U3 cocyaa, B
KoTopom 6bl/1a BETKa C ANCTbAMMK?

lMpasunbHbili omeem:
B. B ocHOBHOM 3Ta BOAa ncnapuaacb C NOBEPXHOCTM ZINCTbEB.

lMoyemy amom omeem npasusbHbIU, a Opy2ue omeemeol He 2009mcA?

KoHeuHo, BbI6MpaFI 3TOT OTBET, Bbl MOXXETE NPOCTO NCMNOJ1Ib30BATb T€ 3HAHWA, KOTOPbIE
NnoayvYynnan Ha ypokax 6uonornu. Bol Aaxe MmoxeTte BCMMOMHUTDb M306pa)KéHHblﬁ Ha PUCYHKe
onbIT, KOTOprl;‘I AEMOHCTPUPYET, UTO HaA BHVTpEHHeVI NnoBepPXHOCTU KONObl NOABNAKOTCS
Kane/abKu BoAbl. 3TO U A0KA3bIBAET, YTO JINCTbA MCNapAroT BOAY.

Ho MOXHO NPUNTKN K NPaBUNbHOMY BbIBOAY M C MOMOLLbIO CNeAYIOLLINX NOTUYECKUX
paccy»kaeHui. BbinonHas 3aaaHune 1, mbl yoeaunmch, YTo BoAa NOrnoLaeTcs BETKOW, TONIbKO
€C/IN Ha Hel ecTb INCTbSA. 3HaUUT, BOAA HYXKHa NpeXKae BCero MMeHHO AUCTbAM. (34ecb Mbl
NlaXke He obcyXKaaem, ANA Yero OHa UM Hy»KHa.) B To ke Bpems BeTKa, NOr/iioTMBLIaA 3aMeTHoe
Konunye-

CTBO BO/pbl, ABHO HE YBEINYNNACb B MacCe HAaCTO/IbKO, CKO/IbKO BECUT NOTr/IOLWEHHAA el Boaa.
3HauuT, BoZa Nnonana B IMCTbA, a 3aTEM NOYTU BCA BbIAE/INNACL U3 HUX B BUAE UCNAPEHMUS.
3ameTnm, NpaBaa, YTo YacTb MOJIEKYN BO/bl Y4aCTBOBaA B HEKOTOPbIX XMMUYECKUX PeaKLIUAX,
rNaBHbIM 06pa3om B peakumax ¢poTocMHTE3a. A 0AHUM U3 NPOAYKTOB GOTOCUHTE3A ABAETCA
Kucnopod. Tak UTO MOMKHO CYMTATb, YTO YacTb BOAbI NOLAAa Ha 06pa3oBaHMe KUCI0poaa, KO-
TOPbI TOXKe BblAENUICA U3 NUCTbEB. HO BCE ke B OCHOBHOM BOZa BbllL/1a U3 JINCTbLEB B BUAE
McnapeHus, To eCcTb B BUAE MONEKY/ BOAbI.

N3 3TUX 06bACHEHUI chneayeT 1 To, NoYeMy Apyrve oTBeTbl He rogAatca. MNpuseauTte 3Tn
apryMeHTbl CAaMOCTOATE/IbHO.




OTBeTbl K 3agaHuto «KaK pacteHuA NbioT BoAy?»

3agaHue 3

Bonipoc: Noatsepann v 3TOT ONbIT, YTO 419 NOABEMA BOAbl BBEPX BONPEKU 3€MHOMY MPUTAXKEHUIO
06A3aTe/IbHO HYXEH Hacoc?

MpaesunbHbIlU omeem:

He noaTtBepann, NOTOMy 4YTO NO MapaeBomy OBUHTY BoAa TOXKE NOAHMMAETCA BBEPX, HO HUKAKOro Hacoca
TaM HeT.

3apgaHue 4
Bonpoc: MNpeanoxute cBOtO runoTesy, Kotopaa 6bl 06bACHANA 3TO ABNEHME.
MpaesunbHbIl omeem:

[MpaBMAbHOrO OTBETA HA 3TOT BOMPOC Bbl MOKA HE A0/1KHbl 3HATb, K TOMY *Ke 3TOT OTBET cam Mo cebe
NOBOJ/IbHO C/IOXHbIN. HO 3aTO Bbl MOXETE BbICKa3aTb KaKylo-TO MHTEPECHYIO UAE UK AoraaKy, 61n3Kyto
K UCTUHE. Bbl MOXKeTe BCNOMHUTb KaKoe-To NoXoXKee ABNEHUE UK YBUAETb aHanoruo. Hanpumep, HeT
JIN YEro-TO NOXOKEero Ha NoABbEM BOAbl B PACTEHMM B TOM, KaK Mbl BCAaCbIBaeM XUAKOCTb (Hanpumep,
COK) M3 CTaKaHa Yyepes CONOMUHKY? UNKn B TOM, KaK BOAA MOXKET NOAHUMATLCA NO OYEHb Y3KUM
Tpyboukam — Kanunnapam? MorKeT O6bITb, TaKME KanuAnapbl CYLLECTBYIOT U B PAaCTEHUN?



CNYTHUKMU

¥ OoapmnHcTBa IaaHeT CoJHeYHON CHCTEME! €CTE CIOVTHHKH.
Ho HX KOoJIH4YeCcTBO OYeHL pasHoe. ¥ J3emMjaIH, HaIpHMep, Bcero
oguH cnyTHHK — JlyHa, a y IOnmrepa Ha cerogHs HM3BeCTHO
70 coyrEHKOB. COoyTHHK — 3T0 HebecHoe TeJsio, KoTOpoe obpamia-
erTcd BOKDPYT cBOel IIaHeThRl moA AeHCTBHeM IPDaBHTAIHH.

dororpabus Jlyem ma dome Beman, caesaHHaS
C KOCMHYECKOro anmapara

3apanue 1

ﬂoqemy rPaBHTaAUHOHHOE NPHTAXKeHHe Mexny NNaHeTol W CMYyTHHKOM
He NPHMBOAMT K TOMY, YTO CNYTHWK NagaeTr Ha naaderty?

BoiGepute BCce npaBunbHbIE YTBEPMWAEGHWS W3 CNWCKA.

A. CHTy NpHTSKOHHS MeXIV NAaHeTOff H CIVTHHKOM ypaBHOBe-
IIHBAET CHJIA NMPHTAMEHHS MEXIV COYyTHHKOM H COIHIeM.

B. Ecan 6n1 cOVTHHE He O0IADAT HHepOHeR H CEOPOCTLE, HA-
OpABIeHHOR 00 KACATENIRHOH Kk ero opdmTe, TO OH YVHal OLI HA
CEOH ILTAHETY.

C. Bean 6nl He OLII0 OPHTAMMOHIS MeIY IIageTol o cOvIHH-
KOM, TO COVTHHE YViIeTel OLI OT IIAHESTHl JATeHO B KOCMHYE-
CHOE OpoCTDAHCTRO.

D. Forga cOvVTHHE HAYHEHAST OpHOIHMEATECA K cBoell OIaHeTs,
MeMqIV HHMH BOSHHEAIOT CHJAERl OTTAIKHBAHHSA.

VUupTenL, pACKDPYVYHBAA IPYSHE HAa BepébKe, KAK IOKASAHO HA
PHCVHES 1, CKABAJ, YTO STO MOMKHO CUHTATE MOJelLE ofpameHmns
COVTHHKA BOKDYI NIAHETEI.

+CMOTDpHTES, — CHAIAT OH, — Ipy-
BHK, KOTOPREIN BepTHTCHA BOKDPVD Moo
PY¥EH, 3T0 — COYVTHHE, EOTOpRIE of-
pamaerca BOEDYT cBoefl OAaAHETEH.
A PBepdiBEEHA, KAK H TIPABATAODHOHHOS
NpHATAEEHHS, VISPEHBAST IPYSHE HA
EpyroBEol TpackTOpHH. B 3TOM HAIDA
MoJelE OOX00EA HA pPealLHOe ABITe-
HHAe. Ho B uéM-T0 ZpyroM OoHa, HAGDO-
poT, CcOBCeM HEe IIGOEAR. Pac. 1

3apaHmue 2
B uéM mogens C BpalleHHeM TpPY3HKA Ha BepSEde He NOXoMA Ha
obpalleHHe CMyTHHKA BOKPYF NNaHeThi?

Oreer:

¥ camol Gonrmofl naoamerrr ConHeupmofi cHeTeMbl Hnonrepa
H camoe GOALIOOS YHCAO COYTHHKOB CpefH BCeX IIaHeT — T9.
JeTnpe cAMEIX KPYOHRIX COVTHHEA OTHPRIT B 1610 rogy Iarmaeo
Tanmaefi. Hx gaspana® Eppona, Ho, Kannuero H FagBEMel B 9eCTE
mepcoHaxkell He gpepHerpedecERx mMuGoB. Ha pEcecvEEe 2 msodpa-
MEHHA DTHX COYTHHEOR PACOOAOMMSHEI B OOPAJKEe FRAIHUSHHA HX
pasmepon. OpOHTEI COVTHEKOEB HAXOJATCA HA DASHOM DPACCTOAHHHN



Egpona Ho Kannmero Tasmmen

Pne. 2

or IOnuTepa, H ABHKYTCH COYTHHKH IIO CBOHM opOHTaM ¢ pasHLI-
MH crxopocTaAMu. Eppona aBm:xercsa oo opbHTe €O CKOPOCTRIO

13,7 xm/c, Ho — 17 rm/c, Kaanucro — 8,2 xkM/c, M'agumeng —
10,9 xm/c.
3apaHue 3

BnuwKre HazsaHWA CNYTHMKOB B OKOLWKM HIKE B NOPAAKe yBenHuye-
HHUA WX paccroaHua Ao tOnurepa, ot camoro GAW3KOro CMyTHHKA A0
CaMoro nanekoro.

Camurit CamMerii
OnnsKHit Dandkum
COYTHHE CIVTHHK

YJeaoBek yxe cyMea DoORIBATE Ha OAHOM H3 COYTHHKOB —
Jiyge. KoHeYHO, KOCMOHABT MOI HaXOAHTLCA Ha JIyHeE TOJLKO
B cradanape. A BoepBnie, B 1965 roay, Buimesx B ckadaHjgpe
B OTKPEITHIR KocMOC coBeTcKHI KocMoHABRT AJexcer JleoHOB.

Anercen Jleonor
sa Jlyme E OTPHITOM KOCMOCE

AMepHKaHCKHE acTPOHABT

3apaHue 4
Kakue cyHKUMH AROMKEH BbINONHATL CKahaHQp KOCMOHasTa B OT-

KpbiTOM KOocmoce WK Ha Jlyne?
Boibepure 4 OTMETbTE B8 CNHCKE HIXKE BCE HYXHOe.

A. TTogaepXHUBATE HYKHVI0O TeMIepaTypy.

B. Xopomo OpOBOAHTEL TEILJIO MOV TEJIOM KOCMOHABTA H BHeII-
Heii cpemoif.

C. INogaep:xHBaTL HYXHOE JaBiIeHHE.

D. CoggaBaTh XOpPOIIVIO 3BYKOHZOJISIIHIO.

E. Bamumare: KOCMOHABTA OT pagHallH.

F. OfecneunBaTh KOCMOHABTA KHCJIOPOIOM.

G. OYHIIATE BO3AYX OT BLIJLIXA@MOI'0 KOCMOHABTOM VIJVIEKHCJIONO
rasa.

H. YMeHEIIATE CHIYV OPHTSKeHHS 3eMJaH HIH JIVHEI, AeficTBYIO-
yI0 HAa KOCMOHABTA.

Oaue U3 conyTHEHHEKOB IOnurepa BhIsdnIBaeT ocoOnIlf mHTepec y4é-
HEIX. 9T0 coyTHHK EBpona. IToBepxHoCTE EBPONEI MOKPEITA CIOEM
ILAa TOJIMHHON B HECKOJBKO KHJIOMETDPOB, H ©CThL I'HIIOTe3a, 4TO
OOAO JBLIOM HAXOOHTCH BOAAHON oOKeaH, B KOTOPOM BO3MOM(HA
MHBHL, HAIpHMep CYIIeCTBOBAHHME KaAKHX-TO OaxTepmii.

I[IpexcraBeTe, 4TO Ha EBpony VvAaloch COYCTHTE KOCMHYeCKHIT
annapatT ¢ HYXHEIM o000pyAoBaHHMEM, KOTOpPOe CMOrYyT HCIOIL30-
BaThL pobOTEI MIH KOCMOHABTEL



JapaHue 5

Uro Gbl Bbl NpeANoHHAN COenaTh, 4Tobbl NPOBEPHTE THNOTE3Y O nojg-
NEOHOM OHEaHEe W CYWECTBOBAHHH B HEM HAMHX-TO (DOPM MH3IHHT

OnuuKMTe B8 WAW TPH NOCNEfOBATENbHbIX NEHCTBHA, M3 KOTOPGIX
cocToAno Obl Balle HocnefoBaHHe.

Hedcrene 1:

Hedcrene Z:

Hedcrene 3:

PomurTeaam mH VUHTEJIAM

B crosxere «COVTHHEEH» o sagaHill. Hakpe KOMIOSTeHIIHH HATD
IpoJeMOHECTPHPOBATE, YTO0L] DBEITONHHTL OTH S&TAHHAT
17 — HAy¥HOo ofpdAcHAME AGACHUA.
Naa prifopa NDPABHALHOND OTBETA BO8CL, HOHOUHO, HATD Ho-
OOJEI0OBATE 3HAHME HeKOTOPEIX BAKOHOB (PHSHKH (MeXAHHEH).

LA — HAYYHO 0FsdcHAMbL ASIEHUA.

31eck HAOO OIAHHTE BOSMOMEMHOCTH H OIpAHHYeHHA pHsEYeckol
MOTaIH I14 O0LACHOHNT ABRTOHMA.

: " I — @HAIUTEPOSAME GOHHLIE U UCTIOALFOSAM L MHa-

yiHBe JorxaFameibomaa AI8 noayyeHuA aula0dos,
3neck HAZO MPOAHAMHMSHPOBATE JAHHEIS O COYVTHHEAX, T00aBHTE

pHoHYSCKOe YYTRE H CJ8JATE BRIBOJLI.
Pt J — HayYHoe ofpACHAME ASAEHUA.
37eck HAAC HCOOIEIOBATE HeROTODLIS ZHAHHA O KOCMOCE.
" — RNOHLMAME OCODSHHOCTIU ECMechacHHo-Hayy-

Hozo UecaedosaM L.
Gmects HAJO OPOABHTE BooOpaMeHHMe H CIOIAHHDOBATE DOYTH
DAHTACTHYSCKOS, HO BOBMOMHOS HCCIeTOBAHHE.



CNACHMBO 3A BHUMAHWUE!



