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1. Lenb oueHuBaHus

Llenb oueHuBaHna — onpegdeneHne 3HaHUM U YMEHWUN, NPUOBPETEHHbIX B MNpouecce
0ByyeHusi, a Takke CnoCOBHOCTEN, yYaLLMXCH NPUMEHATb HAaBbIKM BbICOKOIO nopsaka.

1.1 B3anmocBa3b ¢ MexXayHapoAHbIMU cTaHAapTamMu

3afaHusa BHeLWHero CyMMaTMBHOIO oLeHMBaHuA no npegmety «buonoruna» B 10 knacce
pa3pabaTbiBalOTCA B COOTBETCTBMM C MeXayHapoaHbiM ctaHgapTom IGCSE.

1.2 B3anmocBA3b ¢ y4eOHOM nporpaMmmMon
BHewHee cymmatmBHoe oueHmBaHne B 10 knacce oxBaTbiBaeT coaepXaHue
O6pasoBatenbHon nporpammbl AOO «HasapbaeB WHTennektyanbHble wkonbl» — NIS-
Programme pgna 9-10 knaccoB. YpPOBEHb 3HAHWA, YMEHWWA, a TakKe HaBblKM Yy4dallumxcs
onpeaensaTcs oxXngaeMbiMu pesyrnbTataMmu y4ebHom nporpammbl No npegmeTy «buonorns».
1.3 B3anmocBA3b ¢ Moaenbio KputepuanbHoro oueHuBaHus (MKO)
BHewHee cymmaTMBHOE OLUEHMBaHME SBMASETCA YacTbid MOOENU KpuTepuanbHOro

OUEeHMBaHUA, KOTOpaA TaKXe BKMo4YaeT CbOpMaTI/IBHOG oueHunBaHMe N BHYTPEHHEE
CyMMaTuBHOE oueHnBaHNE.

Moagenb KputepuarnbHoOro oueHmnBaHus

BHyTpeHHee cymmaTmBHOE BHeliHee cymmaTmMBHOE
oLieHVBaHWe oLieHnBaHue

dopmMaTNBHOE OLIEHNBAHUE,

2. O630p BHELHero CyMMaTuBHOro oLeHMBaHus

dk3amMeHaLuoHHasA paboTa 1 90 MUHYT

PaboTa coctouT u3 asyx 4acren: A n B.

Bce Bonpochkl sBNsATCA 06s13aTENbHBIMU A1 BbINONHEHUS.

B yacTtu A yyalumecs oTBevaloT Ha 25 BONpoCcoB C MHOXECTBEHHbBIM BbIOOpOM 0TBETOB. Ha
KaXkObl BOMPOC AaHbl YeThIpe BapuaHTa OTBETA, M3 KOTOPbIX yyallunecs BbionpatoT oguH
npaBWsbHLIN BapuaHT. Bonpockl oLeHMBalT 3HAHWE 1 MOHUMAaHUE yYaLllUXCH, UX yMeHune
NPUMEHNATb U OLLEHNBATL MHpOpMaLMIO.

B yactn B yyauimecs oTBeyvaloT Ha 6-9 CTPYKTypMpPOBaHHbLIX BOMNPOCOB, COCTOSALLMX U3
HEeCKONbKMX NOABOMNPOCOB. Bonpockl 3TOM YacTu OLEHMBAKOTCS pa3HbIM KONMYECTBOM
6annos. OHK onNpedensatoT YPOBEHb 3HAHUI yYaLlLMXCs U UX yMeHne obpabaTbiBath,
NPUMEHSATb N OLEeHMBATb MHopMaLNIO.

PaspelwlaeTcsa Nnonb3oBaTbCs KanbKyNsaTOPOM.

90 6annoB - 70% oT obLero konnyecTtea 6annos

AK3ameHaUuMOHHaA paboTa 2 75 MUHYT

Yualymecs BbIMONHAIOT ABa UMK TpU SKCMEPMMEHTa U3 pa3nnyHbIX obnacten Guonoruu.




Bce BOMPOCHI ABNAKTCA 00s13aTENbHBIMY ANSA BbINOJTHEHMS.

Mo pe3ynbTataM 3KCnepmMmeHTa MOXXHO OLEHNTb 3HaHUA y4allnXca, UX npakrtnyeckme
HaBblK/ MITaHNPOBaHUA, aHannM3a n OUEHKN 3KCNnepmmMeHTa.

PaspeLuaeTc;l NoNb30BaTbCA KalbKyNMATOPOM.

40 6annoB - 30% oT obwero konnyecTea 6annos

2.1 3apaym oueHnBaHuUA

301 3HaHue ¥ NOHMMaHue
Yyalmecs JomkHbl 3HaTb U NOHUMATh:
e Hayu4Hble SiBNneHus, hakTbl, 3aKOHbI, ONPeAeneHns, NOHATUS N TeEopWUH;
e Hay4HyO JIEKCUKY, TEPMUHOIIOMMIO, YCINOBHbIE 0003HAYeHUs (BKHOYas
CVMMBOJbl, BENTUYMHBI U €AUHULBI U3MEPEHUS);
e MpuHUMN paboTbl Hay4HbIX NPUGOPOB 1 06OPYAOBaHMSA NpaBMnia Ux
akcnnyataumm n 6e3o0nacHoCTy;
e Hay4Hble BENMYMHbI U CNOCOOLI NX onpeaeneHus;
e Hay4Hble METOAbI Y TEXHONOMMKN C Y4ETOM COLMarbHbIX, 3KOHOMUYECKNX U
3KONOrMYEeCKMX NOCNeaCTBUIA.
302 O6paboTka, npMMeHeHue n oueHuBaHue nHcpopmaymum
Yyalmecs JomkHbl yMeTb:
e HaxoauTb, BblOUpaThb, CUCTEMATU3MPOBATL N NPeACTaBNATb MHOPMaLMIO N3
pPasnn4YHbIX UCTOYHMKOB;
e npeacTaBnATb MHPOPMALMIO B pasHbix hopmax;
e paboTaTb C YMCMOBLIMU U APYIMMU OAHHBLIMU;
e KUCnonb3oBaTb MHAOPMaLMIO NP onpeaeneHnn o6pasLoB, ONUCbIBaTb 3Tanbl
paboTbl M genaTtb BbIBOAb;
e [naBaTb 060CHOBaHHbIE OOBbACHEHMWS SIBNEHUSM;
e npenckasbiBaTb U BblABUraTb rMnoTesbl;
e pewaTtb 334341 C KOIMYECTBEHHBIMU AaHHbLIMMU.
303 MpakTnyeckne HaBbIKM U HaBblKW HabNOAEHUSA
Yvalumecs JomkHbl yMeTb:
e o6pawartbcsa ¢ npubopamn, 060pyaOBaHNEM N MaTepUanamu;
e MpPOBOAWTb HABNOAEHUS N U3MEPEHNS;
* WHTEpPnpeTupoBaTb M AaBaTb OLEHKY HAOMOAEHNSM U 3KCMEPUMEHTANbHBIM
AaHHbIM;
e MnaHupoBaThb MccnenoBaHue, BbibpaTb MeToabl U Npeanaratb cnocobbl
ynyJleHUsi NpOBeAEHMS SKCNEPUMEHTA.

2.2 Mcnonb3oBaHue KanbKynsaTopoB

[onyckaeTcs  UCNOMb30BaHWE  UHXEHEPHOro  KamnbKynstopa Ans  BbINOSIHEHUSA
3K3aMeHaLMOHHbIX paboT 1 1 2.

Kanbkynatop AOKeH:
e ObITb NOAXOASALLEr0 pa3mepa A58 UCNOoNb30BaHWS;
e paboTaTb Ha OOLIKHOBEHHbLIX UMW COMHEYHbIX BaTapesix;
e ObiTb 6e3 kpblwek, QYTASPOB WM MOKPbITUMA C HaneyYaTaHHbIMW WHCTPYKUUSMU Wn
dopmynamu.
KanbKkynatop He JOSmKeH coaepxaTb crieayrowme dyHKUMK:
e anrebpanyeckoe npeobpas3oBaHue;
e OudppepeHUmnpoBaHue N NHTErpupoOBaHue;
e CBfA3b C ApYrMMu ycTponcteamu n IHTEpHETOM.
KanbKkynatop He JOMmKeH coaepXaTtb ferko n3Bnekaemyo MHopmaLmio, B TOM Yucne:
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0asy AaHHbIX;

cnosapu;

MaTemaTudeckme popmynbl;
TEKCThbI.

3. OnucaHune 3Kk3aMeHaLUOHHbIX paboT

Yyauimnecs BbINOMHAT ABE 3K3aMeHaLMOHHble paboTbl. Qk3aMeHaunoHHasa paboTta 1
npoBepsieT 3agaym oueHmanusa 301 n 302: 3HaHWE N NOHMMaHUE yYalluMmKca Kypca Gruonorum
9-ro n 10-ro KraccoB 1 Ux cNocobHOCTL 0bpabaTbiBaTh, NPUMEHSTL U OLLEHUBATL
nHopmaumio. dk3aMmeHaunoHHas paboTa 2 npoBepsieT 3agayn oueHmBaHuns 303:
npakTU4eckne HaBbIKM U HaBbIKM HabMNaeHWS.

3.1 dk3amMeHaLuoHHasA paboTa 1

90 MUHYT

B yacTtu A yyauinecs otsevatoT Ha 25 BONPOCOB C MHOXECTBEHHbIM BbIGOpOM OTBETOB. Ha
KaXxabl BOMPOC AaHbl 4 BapnaHTa 0TBETA, U3 KOTOPbIX yYalunecs BbIbupatoT oauH
npaBwUIbHbINA OTBET.

B yactu B yuyalwimecs otBevaloT Ha 6-9 CTPYKTYpUpPOBaHHbIX BONPOCOB, TPEOYOLWMNX KpaTKMX
N pa3BepHYTbIX OTBETOB.

PaspeluaeTcs nonb3oBaTbCs KanbKynsTOPOM.

Yyaumecss MOryT UCNonb30BaTh NMHENKY, KapaHaall U NacTuk.

Bcero: 90 6annos

3.2 Ok3ameHaUMOHHasA paboTa 2

75 MUHYT
PaboTa BkntovaeT ABa Unun Tpu aKCNepUMeHTa.
PaspeluaeTtcs nonb3oBaThCs KanbKynsiTOpoOM.
Yyauymecs MoryT UCnonb30BaTh JIMHENKY, kKapaHdall U NTacTUK.
Bcero: 40 6annoB
3.3 PacnpepeneHune 6annos
B Tabnuue npenocTtaBneHo pacnpeaeneHne 6annos no 3agayam OLeHUBaHMS.
3apaun JK3amMeHaLUOHHadA JK3amMeHaLMOHHadA Bcero
OLEeHMBaHUA paborta 1 pabora 2
301 51 2 53
302 39 10 49
303 0 28 28
Bcero 90 40 130




34 A3bIK 3K3amMeHa

OK3aMeH caaéTcs B 3aBMCUMOCTM OT SA3blka O6yqul/I$| Ha Ka3aXCKOM UITN PYCCKOM A3bIKE.

4. YnpaBneHue npoueccom NpoBeAeHNs IK3aMmeHa

Ok3aMeHbl NPOoBOASTCA B COOTBETCTBUM C MIHCTPyKUMEN MO opraHv3auum M npoBeaeHuio
BHELWHErO CYMMaTMBHOIO OLEHMBaHMS y4ebHbIX [OOCTWXeHM yyawmxcs Hasapbaes
NHTennekTyanbHbIX WKON ¢ cobnogeHvem Bcex Mep 6esonacHoCTU. NHCTPYKUMS COAepXuT
crieaytoLime OCHOBHbIE MYHKTbI:

e 3K3aMeHaLMOHHble MaTepuarbl 1 X 6e30MacHOCTb;

e 00513aHHOCTM yuuTenen, AeXypHbIX U aAMUHUCTPATOPOB;

e OAroTOBKa ayaAMTOpWUiA U MaTepuarnoB Ans NpoBeAeHUs 3K3aMeHa;

e OArOTOBKA COOTBETCTBYIOLUMX ayauTopuu AN NPoBeAeHUs NMUCbMEHHbIX, YCTHbIX U

NpaKkTUYECKNX IK3aMEHOB.

5. Mpouecc BbicTaBNeHusi 6annoe

Mpouecc BbicTaBneHus 6GannoB ocylwecTBnseTcs ATTECTaAUMOHHOW KOMWUCCUEN, B
COCTaB KOTOPOM BXOOAT [MaBHbIA 3K3aMeHaTop, nuaepbl rpynn M 3k3ameHaTopbl. [Ons
BbiCTaBneHnss 6GanmoB NO KaXOoOW 9K3aMeHauuoHHoW paboTe cosgarTcs  rpynnbl
3K3aMeHaTopOoB, BO3rnaBnsiemMble nuaepamm rpynn.

Bo Bpemsi BbicTaBneHus 6annoB BCe 3K3aMeHaTopbl UCMOMb3YT OOVMHAKOBYK BEPCUIO
CXeMbl BbICTaBneHus 6annos. OK3aMeHaUNOHHble paboThl, NpPOBEpPEHHbIE
3K3amMeHaTopamu, BbIGOPOYHO NPOBEPSAIOTCHA NMaepamMu rpynm, rnaBHbIM 3K3amMeHaTopoM Ans
obecnevyeHns npaBUMbHOIO MNPUMEHEHMS CXeMbl BbiCTaBneHus 6annoB u OOBLEKTMBHOCTU
OLEHNBaHUA.

6. Mpouecc BbICTaBNeHUA OLEHOK

PesynbTaTbl OUEHMBaAHMS MO KaKOoOMy npegMeTy BbICTaBAATCA B Buae OyKBEHHbIX
oueHok A*, A, B, C, D n E, rge A* sBnsieTcs caMbiM BbICOKMM YPOBHEM Yy4eBHbIX JOCTWXKEHUN, a
E — cambIiM HU3KUM.

OueHka U (HeyOooBNeTBOPUTENBbHO) O3HA4YaeT, YTO y4daluuMncs He OCBOWMM Marepuan
y4yebHom nporpamMmmbl.

OueHka  y4ebHbIX  OOCTMXKEHWA  yyaluxca No  NpeamMeTy  BbiCUMTbIBaAETCS
HenocpeacTBEHHO M3 oOuwiero 6anna 3a Bce 9K3aMeHaUuMOHHble pabdoThl, @ HE U3 OLEHOK 3a
OTAENbHbIE 3K3aMeHaLNOHHbIE paboThl.

B TectoBOoMm cneundukauMm OaHbl OnNuUcaHus  KnoyeBbiX oueHok A, C wun E.
ATTecTauMoHHaa KOMMUCCUSA YCTaHaBNMBaeTCA rpaHuubl AOns 3TUX OLEHOK Ha OCHOBe
NPOMECCMOHANbHOIO CYXOEeHUs N pes3ynbTaToB ydawmxcs. [paHumubl oueHok A*, B un D
yCTaHaBnNuBalTCa apudMEeTUYECKUM MYTEM.

OueHkun A*, A, B, C, D u E nepeBoasaTcsa B UTOroBbl€ OLIEHKN.

6.1 OnuncaHue oLeHoK

OnuvcaHue KnoYeBbIX OLEHOK AaeTcs Ans obLero npeacTaBneHnst CTaHaapToB YPOBHEN
BO3MOXHbIX [AOCTVXXEHUI Yy4YallMxcsi, 3a KOTopble MnpucyxaaeTcs onpenerieHHas oueHka. Ha
npakTuke NPUCYXKAEHHas OLleHKa 3aBUCUT OT CTENEHU COOTBETCTBUSI paboT yyallmMxcs 3agadam
OLIEHNBAHUS.

OueHka OnucaHue

A Yyawmnca gemoHcTpupyeT rnybokoe M geTanbHOe 3HaHWe npegmeTa,




YeTKOEe MOHUMAaHWE OCHOBHbLIX MPUHLUMNOB M MeTogoB npeameTa. OH

NpUMEHSET NPUHLUNUMNBI KaK B 3HAKOMbIX, Tak U B HE3HAKOMbIX CUTyaLUsX.

OTBeTbl  yyallerocs XOopowo CcOpMynMpPOBaHbl, [[OOCTOBEPHbLIE U

pa3BepHyTble, BblYUCIEHWS BbINOIHEHBI TOYHO U NPaBUIBHO.

Yyawmmncsa ymeer:

e CBsA3bIBaTb ©aKTbl C NPUHLMNAMMK N TEOPUEN NN HAOBOPOT;

e 00BACHATb, MOYEMY HEKOTOPbIE METOALI NPEANOYTUTENBHEN OAPYIUX;

e cobupaTb M ucnonb3oBatb MHPOPMaUMIO N3 pasHbIX UCTOYHWKOB W
NpPeacTaBnsTb €€ B SICHON M nornyeckon popme;

e pewartb CUTYaLMOHHbIE 3agauu, BKMtOYaoLLmne MHOXEeCTBO
NepeMEHHbIX;

e obOpabGaTbiBaTb WHGOPMAUUIO M3  PasfMYHbIX UCTOYHWKOB  AOJIS
MOOEeNMPOBaHUSA U HanpaBnNeHHOCTY;

e BblABUraTb rmMnoTe3bl, YTOObI OOBLACHUTL TEOPUN N ABMNEHUS.

Yyalwmncs [OeMOHCTPUpPYeT Xopollee 3HaHue BO MHOrmx obnacTtax

npegMeTa C HEKOTOPbIMU YNYLLEHUSAMU, MOHUMAHUE OCHOBHLIX MPUHLMMNOB

n metogos npeameta. OH Hanbonee ahPEKTUBHO NPUMEHSAET NPUHLMMBI B

3HAKOMbIX CUTYyaUUsIX U U3penka B HE3HAKOMbIX CUTYyaLMUAX.

OTBeThbl yyallerocsi yaile BCero sicCHo copmMynunpoBaHbl 1 060CHOBaHbI;

BblYUCNEHNS TakkKe NPUBOAAT K NPaBUNbHOMY OTBETY.

Yyawmncsa ymeer:

e CBA3bIBaTb (hakTbl B CUTyauusiX, KOTOpble He npuBedeHbl B y4ebHOM
nporpamme;

e MpaBWIbHO ONUCKIBaTb NpoLeaypbl, BKOYaOLLMe MHOXECTBO 3Tarnos,

e cobupatb M uMCMNoOnb3oBaTb MHMOPMAUMIO M3 pPasHbIX UCTOYHMKOB U
NpeacTaBnsTb B ACHOW U forn4yeckon oopme;

e onpefenATb MoOAenb WM HanpaBneHHOCTb Ha OCHOBE [JAaHHOW
UHopmaLmK;

e pewaTb 3agays B CUTyauusax, BKNoYawwux B cebsa orpaHuyeHHoe
KONMMYECTBO NEepeMEHHbIX;

e BblABUraTb rmnoTesy, YTobbl 0O BLACHUTL PaKTbl UMW AaHHbIE.

Yyawmnca pemoHcTpupyet ©0asoBble 3HaHMs npegMeta € BaXKHbIMU

yNyLWEeHNAMN U HeJOCTaTOYHO NMOHMMAaeT OCHOBHbIE MPUHLUMMNbLI U MEeToAbI

npeameta. Yyawmnnca moxeT a(ppekTMBHO NPUMEHSATE NPUHLMMBI TOMBKO B

3HAKOMbIX CUTyaLUSIX.

OTBeTbl y4valleroca MoryT cogepXatb NornesHy MHOpPMauuio, HO MoryT

nepecekatbCa C HEHYXXHOW WHdopMaumen. Yyawmncs npaBuibHO

NpoBOAUT NPOCTbIE BbIYMUCIEHUS,, HO B 6Onee CrOXHbIX BbIYMCIIEHMAX

[OnyCcKaeT oLwnobKu.

Yyawmmncsa ymeer:

e BOCNPOM3BOAUTb (PaKTbl, KOTOPblE NPUBEAEHLI B y4eOHON NporpamMmme;

pelwaTtb 3agadvy, BKNIOYaOLLYHO OOHO AeNCTBUE;

cobupaTb 1 NpeacTaBnsATb YacTb MHPOPMaLUN N3 AAHHOTO NCTOYHUKA;

pelwaTtb 3agady ogHum unu 6onee cnocobamu;

onpedenatb  ModeNnb  WNW  HanpaBfeHHOCTb, rae  Tpebyetcs

MUHUMarnbHas 06paboTka faHHbIX;

e onpenensAtb, Kakaa M3 OByX runote3 obbscHaeT Habop akToB unu
AaHHbIX.




7. Mpumepbl BONPOCOB M CXeM BbICTaBNeHUsA 6annos

B koHUe kaxxgoro Borpoca B KBagpaTtHbIX ckobkax [1] ykasbiBaeTcsa BbiCTaBAAEMbIA 3a
Hero 6ann.

B kauectBe pykoBOACTBa NpefoCTaBNsAeTCA CXeMa BbiCTaBneHuss 6annos, rge 4YeTko
ykasblBaeTcs konmyecTBo 6annos, npycBamBaeMblx 3a KaXabli BONpOC.

71 Ok3ameHaUuuoOHHas paboTa 1
Yactb A

Ha kaxabii Bonpoc AaHbl YeTblpe BO3MOXHbIX BapuaHTa oTBeTa: A, B, C n D. Boibepute
OAIUH BapuaHT, KOTOPbLIN cynTaeTe NpaBUibHbIM.

1. KocTtu yenoBeka cogepxat 6enkoBble BOMOKHA.
Kak Ha3blBaeTcsl 6enoK B 9TUX BONTOKHax?

A Kanbuun
B xpsu
C «konnareH
D

KOCTHbIV MO3r

A[] B[] c[ ] bo[]
[1]

2. Kakas npaBunbHasi nocnegoBaTenbHOCTb ha3 Mutosa?

A aHacpasa — npogasza — Tenogasa — mMeTadasa
B metacdasza — Tenogasa — npocdasa — aHadasa
Cc npodasa — metagasza — aHataza — Tenodasa
D Tenogasa — aHathaza — meTacpaza — npodasa

Al ] B[] c¢c[] p[]

3. Yvawwmics ncecrnenyeT BbIHOCITMBOCTb MbILUL, PYK.

Opyron yyawminca onpegensieT Bpemsd, Kak AONMO0 TOT MOXET CKuMaTb U paxumaTtb
PYKOSITKY YCTPOWCTBA.

pykosiTka



B mblwyax y4auleroca o6pasyeTC$| BeLWeCTBO, KOTOpOE orpaHndmnBaeT BbIHOCITMBOCTb.

Kak Ha3blBaeTcs 3TO BELLLECTBO?

A

B
C
D

rntoKko3a
MOJIOYHas Kucnora
Kucrnopon

BoAa

Al] B[] c[]

D[]
(1]

4. Ha kakom rpadpmke nokasaHo Bo3gencrene pH cpeabl Ha akTMBHOCTb bepMeHTa xenyaka?
A B
A /
aKTUBHOCTb aKTUBHOCTb
tbepmeHTa cbepmeHTa
0 14 0 14
pH pH
C D
A /
aKTUBHOCTb aKTUBHOCTb
depmeHTa depmeHTa
0 14 0 14
pH pH
ALl B[] c[] p[]
[1]
Cxema BbIiCTaBneHusa 6annos
No JononHuTtenbHble
3§ OTBeT Bann MHCTPYKLMU AnsA
BOnpoca
3K3ameHaTopa
1 C [1]
2 C [1]




Yactb B

1. Ha puc.1 nokasaHa 4YacTb nuLIEBapPUTENBLHON CUCTEMbI YEroBeKa.

Xenyaok

Puc. 1

(@) O6o3HaubTe Ha puc.1:
® eyvyeHb
e  TOHKYIO KMLLKY
*  MOMKENyAOYHYHO Xerneay

[3]
(b) MopxenynoyHas xenesa BbipabaTbiBaeT hepMeHTbl ANd pacluenieHns NULLEBbIX
MOeKyn.
[ante onpeneneHve TepMuHy chepmeHm.
....................................................................................................................................... [1]
(c) Ykaxute TMn (bepMmeHTa, KOTOPbIN pacLuennserT:
(i) Genku
................................................................................................................................ [1]
(ii) nmnugbl
................................................................................................................................ [1]
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(d) MeyveHb BbipabaTbiBaET Xenyb, KOTOpasi MOMOraeT paclenneHno NMNLoB.
OnuwuTe, Kak )en4yb NoMoraeT paclUensieHno NMNuaoB.

[UToro: 9]

2 (a) 3anonHute Tabnuuy 2.1 4To6LI CONOCTABUTL MUTO3 N MENO3.
Onnwunte No ogHOM 0COBEHHOCTN B KaXKAOW CTPOKe Tabnuupl.
MepBas cTpoka yxe 3anonHeHa.
Taonwuua 2.1

MUTO3 Meno3
A0YepHME KNETKN reHeTUYECKN A0YepHME KNETKU reHeTUYECKN
WOEHTUYHBI He UOEHTUYHBI

[4]

(b) Yenoseueckuit aMO6pMOH pa3BMBaETCA N3 OAHON KNETKN, Ha3blBAEMOW 3UrOTOW.
Kaxapbii pa3 npy geneHmm KneTok amobpmoHa Konmnm4ecTBo KneTok aMOproHa
yABanBaeTcs.

(i) HauvHas ¢ ogHOW KNEeTKU 3UroThbl, BbIMUCIINTE, CKONbKO BydeT KNeToK nocre Tpex
JEeNeHnn KneTku.

(ii) Koraoa B amGpuroHe okono 32 KIeToK, OHN CTAHOBATCS cneumanm3npoBaHHbIMMU.
HasoBuTe npouecc, B KOTOPOM KMETKM CTaHOBATCS Cheunanu3npoBaHHbIMU U
00pasyloT pasfnmyHble TKaHMW.
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(iii) OMOpMoOH MoOXeT pasBMBaTbCA HENPaBUNbHO, €CNM [axe OfdHa KneTka
noBpexgaeTca Ha 3TOW cTaguun.
YKaxnte, Kak noBpexaeHMe OAHOM KIeTKM MOXET Bbi3BaTb HenpasBuibHOe
pa3BuTne aMbpuoHa.

(C) Bbino npoBeneHo nccnenosaHne, MOXeT N KypeHne BO BpeMA 6epemeHHocm
NOBIMINATb Ha BeC pe6eHKa npn poxgeHun.

HoBopoXAeHHbIX B3BELIMBaNM Mpu POXAEHMM W 3anucbiBanyM MHgopmauuilo o
NPUBbIYKE MaTEPU K KYPEHUIO.

HeKprIIJ.l,I/Ie MaTepun Toxe ObInn BKNIOYEHLI B JaHHOEe UccrneaoBaHue.

Ha puc. 2.1 nokasaHbl pesynbTaThbl.

3800

3700
cpenHuin 36001
BEC npu 35001
poXxaoeHum 34001
Ir 33001
32001

3100

0 1-5 6-10 >11
CuUrapert B JeHb

Puc. 2.1

Kakue BbiBOgbl MOXHO caenaTtb u3 rpadinka Ha puc. 2.17?

[WToro: 10]
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Cxema BbICTaBreHMA 6annos

Ne OTBeT Bann JononHuTenbHbIe
Bonpoca MHCTPYKUUK Ans
3K3ameHaTopa
1(a) 1 NMHUN 0603HAYEHWIA OOIDKHbI
neyeHb KacaTbCs Unu BXoauTb B
npaBUNbHbIN OpraH
nogxeny-
AotiHan 1 He NPUHUMAaETCA, NIMHUN
xene3a o
ob603Ha4YeHun, KkacawoLmecs
rpaHuL ABYX OpraHoB
TOHKan 1
KMWKa NPUHUMAETCA, Koraa ToHKas
Kuwwka ob6o3HayveHa cpasy noa
Xenyakom, nNpsiMo Hag TONCTom
KULLKOW
[3]
(b) Guonornyeckun katanmaaTtop / [1] npUHUMaeTCcA onucaHue
KaTanusaTop, COCTOSILLUNA 13 BGuronorn4yeckoro
Genka KaTanusaTopa, Hanpuwvep,
BMONOrM4YEeCcKon MoreKkynbl,
KoTOpas ycKopsieT peakumm
0e3 3aTpaThl
(c)(i) npoTteasa [11 npUHUMaeTCA NpaBunbHoe
Ha3BaHWe npoTeasbl,
Hanpumep, NencuH / TpUNcuH /
XUMOTPUMCUH
(c)(ii) nunasa 11
(d) nrobbie mpu u3 crnedyrouwjux:
MrHOPMPOBAaTb COMNMN XEeNYHbIX
1. npespalaeT B 3IMyIbCUIO, 1 KMcnoT
(nunngp! / xxupbl / Macna / BOCK)
2. udest moeo, YmMo nunnabl He 1
pacTBOpPUMbI B BOAE
3. cos3paeT MarneHbkue 1
kanenbku (nunuga)/gpobnexHne
4. yBenuuueaeT nnowanb 1
NnoBepxHOCTU (Nunuaa)
5. (bepMGHT / nunasa moxeT 1 €CInun ncnornb3yeTcs
AencreoBaTtb bbicTpee/yckopsaeT HernpaBurbHOE Ha3BaHNe
rmaponuns depmeHTa, TO OTBET He
npuHUMaeTcA
OTBET NPUHUMAETCA ecnuv
NCnonb3yeTcs o6LLNA TEPMUH
[3] «tpepMeHT»
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Ne OTBeT Bann JononHuTenbHble

Bonpoca MHCTPYKUUK ans
3K3ameHaTtopa

2(a) mMumo3s: nobsie dee udeu u3 1 6ann 3a Kaxayo a4enky B

cnedyrouwux:

1. podepHMe KneTku,
aunnoungHbie/ 2 n

2. [OBe xpomaTtuabl B npodase
3. wucnonb3yeTca ans pocta /
BOCCTaHOBIIEHUS / 3aMeHbI
kneTtku / 6ecnonoro
pa3MHOXeHUs

4. wucnonb3yeTcd B KneTkax
Tena/

He ncnonb3dyeTcsa Ans
obpas3oBaHus ramet

5. coxpaHsieT KonmM4ecTBo
XPOMOCOM

6. 1 genenHve

melios: mobbie dse udeu U3
crnedyrouwux

7. [OouYepHUE KNeTkn
rannougHbie / n

8. [Be xpoMmocoMbl B npodase
1

9. wncnonb3yeTcs B NMOSIOBOM
pa3MHOXeHUM

10. ncnonb3yetcs Ans
0o0pas3oBaHus rameT

11. HanonoBWHy yMeHbLUaeT
KONMYeCTBO XPOMOCOM

12. KpoCCUHroBep/KOHbIOrauus

13. 2 peneHuns

[4]

Tabnuue

B Cny4vae, ecinin ogunHaKkoBble
OTBETbI NponncaHbl B ABYX
Pa3HbIX KOJTOHKaX, ©annbl He
3aC4YUTbIBAOTCA

(b)(i)

[1]
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(b)(ii)

anddepeHumauna

[1]

(b)(iii)

mobbie 0se udeu U3
crnedyrouwux:

1. Kkaxgbln, opraH / TkaHb
pa3BMBaeTCA U3 OOHOWN KIeTKu

2. (Takmm obpasom) B
pesynbtate MoOXeT ObITb
NMOBPEXAEH U OTCYTCTBOBATb
Lenbl OpraH unm TKaHb

3. KNeTKu Ha aTon cTaguun
MOryT 3aBuUCeTb ApYyr OT Apyra

4. opHa KneTka aBnsieTcs
©onbLion nponopunen
amMbpuoHa

5. HapywaeTtcs: umkn KneTku/
MUTO3/NpsMOe AeneHne

[2]

(c)

ntobbie dse udeu U3
cnedyrouwux:

1.y HEeKypsALWKUX poxkgaroTcs
AeTn ¢ HambornbLIMM BECOM

2.y KypsiLLMX poxaarTcs
[AeTN C MEHbLUMM BECOM

3. 0Oonbllee KonM4ecTBo
BbIKyPEHHbIX curapeT
CrnocoBCTBYET POXAEHUIO AeTEN
C MEHbLUUM BECOM

[2]

MpuHUMaeTca oTpuuaTenbHas
Koppensauuns mexay
KONM4ecTBOM BbIKYPEHHbIX
curapet n Becom pebeHka npu
pOXAEeHUN
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7.2

Ok3ameHaUMoOHHasA paboTa 2
1 Bawm npegocTtaBrieH MUKponpenapart cpesa nnucta n MUKPOCKOn.
(@) 3anuwute yBenuyeHme OKynspHbIX MUHS.

(b) (i) HacTtpoue mMuKpockon Ha Manoe yBenuyeHue, HapuCynTe cxemy CTPOEHUS NnCTa.

(ii) Onuwwute n ob6BACHUTE ABa cnocoba agantaumm, obecnevmBatoLLMxX NpoLecc
doTOCMHTE3a pacTeHui, n3obpaxeHHbIx Ha Balen cxeme.
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(c) (i) HactpouB mukpockon Ha 6onbLUoe yBENUYEeHNe, HapUCYUTe CTPOEHNE KNEeTKH,
cofepxatlen xnoponnactbl, ¢ 0603HaYEHNAMN.

B kaxxgom 0603Ha4YeHMM OOIMKHO ObiTb Ha3BaHWe U DYHKUMSA YacTU KNeTKK.

(ii) Bblumcnute KoaPULNEHT YBENUYEHMS MUKPOCKONA NPpU UCMosib3oBaHUM 60MbLLIOro
paspeLueHns?

KO3hPULIMEHT YBENUYEHMS = YBENUYEHME OKyNsipa X yBenvyeHne obbekTnea

yBenuueHue = [2]

2 Bam gaHbl HECKOSTbKO NMUCTbEB pacTeHnd. OHU pocnn Ha pasHOW BLICOTE.
Bam npeactout npoBepuTb rmnoTesy 0 TOM, YTO pa3Mep fincta 3aBUCUT OT BbICOTbI, Ha
KOTOPOW OH pacTerT.

(a) OnnwnTte BbINONTHAEMbIE BaMU N3MEepPEHNA n crnocobbl NX BbIMNOMHEHWS.
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(b) 3anuwuTe cBou pesynbTaTthl B TAbNULy.

[3]

(c) HapwucywTe rpadmk cBoMx pe3ynbLTaToB.

[5]

[UToro: 28]
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Cxema BbicTaBrieHMsi 6annos

No HdononHuTtenbHasn
Ny OTBeT Bann MHCTPYKLMKN ANSA
Bonpoca
3K3ameHaTopa
1 (a) YBernuyeHune okynsapa [1] OT cyrnepBainsepa
(b) (i) | PacnosHaBaemas cxema NonepeyHoro 1 NPUHUMAIOTCA PUCYHKU
cpesa nucTa AByA0NbHOro pacTeHns roe Kaxabl crnow nucra ¢
MOMHOCTBLIO U HE NMOSTHOCTBIO
Cnowv nucTa ¢ TOYHO onpeaerneHHbIM 1 3anofIHEHHbIMM KNeTkaMu
CTpOEHnem
UrHopupyroTcs
COAEPXMUT NPOBOASLLYIO TKaHb UK 1 0603HayYeHns
yCcTbuLy
[31
(b) (ii) | 1 6ann 3a npusHak, 1 6ann 3a UrHopupyeTcs
00BbsACHEHME: pacnpegenexHue
XnoponnacTos

TOHKUI NUCTOK NO3BONSIET cBeTy
NMPOHNKaATb BO BCE KITETKU

KNeTK1, NNOTHO Haxoadlmnecs B BerHeIZ
yacTu N1cTa, nornoLuatT bonblue ceBeTa

HEeNMoTHO HaxoasLwmecs
KNeTKn/Bo3ayLUHas NonocTb B HKHEM
croe cnocoGCTBYeT LMPKYNALUM
yrrek1crnoro rasa

NpoBoAsALLME MYYKU
nepeHocaT Boay/caxap

ycTbuua
CnocobCTBYOT TpaHcnMpaunn/razaoobmeHy
(nnbo yrnekmcnbin ras, nmbo Boaa)

[4]

npuHUMaeTcs KyTukyna/
KoXwuLa, T.K. OHa
npo3spayHas
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(c) (i)

OueHnBaeTcd kaxgas BEpHO
HapucoBaHHas n 0603HayYeHHas pyHKUMS

KneTouvHasi CTeHka — obecneymBaeT 1 NPUHUMAETCA: KNeToYHas
dopMy / KeCTKOCTb / NPOYHOCTb mMembpaHa — KoHTponupyeTt
NpOHMKaloLLMe B KIeTKy U
yMTonsasma — MecTo NpoTeKkaHus 1 BbIXogsLne 13 Hee
XUMUYECKUX peakLnii/npoLieccos BeLlecTsa
BaKyOslb — MECTO XpaHEHMS 1
XnoponnacTt — MecTo NPOTEKaHNUs 1
doTocuHTE3a
A0PO — KOHTPONUPYET akTUBHOCTb KNeTKn/ 1
conepxut OHK/reHeTnyecknin matepuan
[5]
(c) (ii) | npaBunbHOe paspeLueHne 1 OT cyrnepBainsepa
npaBunbHOE yBenuyeHme 1
[2]

(a)

M3mepbTe WWNMPUHY U ANUHY NUcTa
TNMHEWNKOWN.

PacyeT nnowagu nucTeeB
McnonbsyeT npaBunbHy0 opmyny

pacyeTa nnoLwiagn Ha OCHOBE NOJSTYYEHHbIX
N3MepPEHUN.

[3]

npuHumaeTtca 1 6ann 3a
ANUHY UMW LWMPURHY U1 1
©ann 3a ncnonb3oBaHue
JINHENKN

(b)

CTtonbupbl ANg KayKaoro nokasartens
(BbICOTa Hag 3emnien 1 nnowaab/anuHa) ¢
YeTKMMU 00603HaYEeHUAMMU

Mcnonb3oBaHue npaBuJibHbIX €aUHNL,
N3MEPEHNA B 3arosyioBkax CTOJ'I6L|,OB

B TOM 4yncre HeobpaboTaHHble AaHHbIE
ONs BCeX NUCTbEB

[3]

Hanpumep

BbICOTA Hag, | nnowagb
3emnen (cMm) | (cm?)
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(c)

Ocb x: BepHO 0603Ha4YeHHas ¢ eanHMLaMm
N3MepeHuns

Ocb y: BepHO 0603Ha4YeHHast ¢ eanHULLAMM
N3MepeHns

NUHEeNrHbIE LWKarnbl ¢ owlyulaemMbiMmn
yBenmyeHnamm

npaBUiibHO HApPUCOBAHHbIE TOYKU

HaunyJwum obpasom noagxoasiias
COOTBETCTBYHOLLAs NpsiMas

[S]

B cnyyae ecnu HapucoBaHa
rmcrorpamma, To 6annbl
BbICTaBMSOTCS 3a NepBble
yeTblpe NyHKTa

(d)

BepHoe yTBEpPXKOAEHME O TOM, KaKUM
obpa3oM pesynbTaTbl NOATBEPXKAAOT
rmnoTesy.

KonuyecTBeHHble AaHHble, NpBEAEHHbIEe
B NMOAAEPKKY YTBEPXKAEHUS.

[2]

[lomKHO ObITb OCHOBaHO Ha
pesynbTaTax y4yallerocs

21




