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NPEANCJIIOBUE

IIpensaraemblii COOPHUK 3aJaHUM OIS HOATOTOBKY K aTTECTAIIMOHHLIM HCIBITAHUAM B (popMe eIuHO-
ro TOCyZapCTBEHHOI'0 sK3aMeHa o 0rmojoruu BKJIOuaeT 30 TPeHMPOBOUHBLIX BapUAHTOB SK3aMeHAaI[OH-
HBIX pabotr. Bce 3ajaHMsa COOTBETCTBYIOT COBPEMEHHOMY 00pa30BaTeIbHOMY CTAHAAPTY U IIOJIOMKEHUIO O
MIPOBEICEHUY €UHOT0 TOCYIapCTBEHHOI'0 dK3aMeHa M0 OMOJIOTUHU AJIA BRINYCKHUKOB CpeIHUuX o06Ilreo0pa-
30BaTeJbHBIX YUEOHBIX YUPEIKICHU.

BapuaHTBI TeCTOBBIX PabOT COOTBETCTBYIOT CTPYKType BapuanTa KM (KOHTPOJIBHBIX M3MEPUTEIb-
HbIX MaTepuaJjioB) EI'O mo Owmosiornu. Kamabpiii BapuaHT 9K3aMeHAIMOHHOU PabOTHI COCTOUT U3 ABYX
yacTell 1 BKJIOYaeT B ce0s 3alaHusA, pasjndaroniecs (popMoil 1 YPOBHEM CJIOKHOCTH.

YacTte 1 comep:kuT 3ajaHUA:

— C OTBETOM M3 OJHOTO YWCJIA, COOTBETCTBYIOIIETO IPABUJIILHOMY OTBETY;

— C KpaTKUM OTBETOM.

YacTb 2 cOMEep:KUT 3aJaHUS C Pa3BEPHYTHIM OTBETOM. ITO — 3ajJlaHe, KOTOPOe HOCUT ONMcaHue 6uo-
JIOTHYECKOTO SKCIePUMEHTa Ha [Ba 3JeMeHTa OTBeTa U 3aJaHus, KOHTPOJUPYIOoIne 3HAHUA U YMEHUA
IO BCceM pasjejaM Kypca OMOJIOTHM, Ha Tpu 1 0ojiee sjIeMeHTAa.

3amanus yactTu 1 IpoBepPAIOT OCHOBHBIE 0a30BbIE 9JIEMEHTHI COAEP:KAaHMA IITKOJIBHOr0 Kypca OMOJIOTHH:

— BJajJeHre OMOJIOTMUYEeCKON TePMUHOJIOTHEH 1 CUMBOJINKOI;

— B3HaHUEe OCHOBHBIX METOIOB M3yUeHUA KMBOU IIPUPOILI, HanboJee BaKHBIX MPU3HAKOB OMOJIOTH-
YecKuX 00bEeKTOB, 0COOEHHOCTElN OpraHn3Ma 4esioBeKa, TUT'MeHNYecKuX HOPM U IIPaBUJI 3JOPOBOTO 00pa-
3a KM3HU, 9KOJOTMYECKUX OCHOB OXPaHbI OKPY:KAIOIIEHN CPeIbI;

— BHaHWE CYITHOCTU OMOJIOTUYECKUX ITPOIIECCOB, SIBJIEHUM, 00IIEe0MOIOTTYEeCKX 3aKOHOMEPHOCTE;

— IIOHMMAaHVEe OCHOBHBIX ITOJIO}KEHUU OMOJIOTMUYECKUX TEeOPHUil, 3aKOHOB, MTPABUJI, TUIIOTE3, 3aKOHO-
MEePHOCTEI;

— yMeHHe paclo3HaBaTh OMOJOTHMUECKNe 00BEKThI IO UX ONMMCAHUWI0 M PUCYHKAM, PelaTh mpocTeii-
e 6MoJIoTUUecKre 3a/1aur, MCIOJIb30BAaTh OMOJIOTUUECKYEe 3HAHNA B MPAKTUUYECKON AesaTeTbHOCTH;

— yMeHUe OIIpeleJisiTh, CPABHUBATH, KJIACCH(PUIUPOBATH, 00BbSICHATHL OMOJOTMUYECKHe O0BEeKThI U
IIPOILIECCHI;

— yMeHUe yCTaHaBJWBATh B3AMMOCBA3U OPraHN3MOB, IIPOIECCOB, ABJIEHUI;

— BBIABJIATH O0IIME U OTJINYUTEIbHbIE TPU3HAKH; COCTABJIATL CXeMbI MUIIEBLIX IIelell;

— MIPUMEHATH 3HAHUSA B UBMEHEHHON CUTYaIlWU.

3agaHus yacTy 2 HalpaBJeHbI HA TPOBEPKY YMEHMIt:

— CaMOCTOATEJLHO OIIEPUPOBATH OMOJIOTUUECKUMU ITOHATUAMY, 000CHOBHIBATH U 00'bACHATH OMOJIO-
TUYecKye MPOIECChl M ABJIEHUA, 'PAMOTHO (hOPMYyJIMPOBATEH CBOI OTBET;

— NOPUMEHSTHh 3HAHMWA B HOBOM CUTYAIIUM; YCTAHABJIMUBATH IIPUUMHHO-CJIEICTBeHHbIC CBA3M; aHAJIU-
3UPOBAaTh, CUCTEMATU3UPOBATh U NHTEIPUPOBATL 3HAHIA; 00001IaTh U (DOPMYJIMPOBATH BHIBOIEI;

— peraTh GMOJIOTHUYECKIe 3aaul, OIIeHUBATD U IPOTHO3UPOBATE OMOJIOTMYECKYe TPOIeCChI, IprMe-
HSATh TeOpeTUUeCKUe 3HAHUA Ha IPaKTHUKe.

IToMmuMO TPEHHPOBOUHBIX BapPUMAHTOB B COOPHUK BKJIIOUEHBI JAOHOJHUTEIbHbIE 3aJaHuA, COCTABJICH-
HbIe B COOTBETCTBUH C KOAZUPUKATOPOM 3JIEMEHTOB COJep KaHIusA, MIpoBepAaeMblie Ha EI'D.

Bce TpeHuMpoBOUHBIE 3aMaHUA pa3paboTaHbl IO AHAJIOTUM C 3aJaHUAMU, KOTOPbIE MCIIOJIb3YIOTCS B
BapuanTax KVMM. Bompochkl cocTaBjeHBI ¢ yU4éTOM TpeOOBaHUI, KOTOPHIE OTPaKeHBbI B IIPOrpaMMe IO
01oJIOTMH 3a KypC IOJIHOIM CpemHell INMKOJbBI, M OCBEIeHbl B YUeOHUKAX, JOMYIIeHHBIX MUHUCTEPCTBOM
IIpocsemnienus Poccuiickoit @enepanuu AJis IpenofaBaHUA B CpeHEN IIKOJIe.

Vuanimecs HOJKHBI 3HATh, UTO Ha BBINMOJHeHMe onHOoro BapmaHta KMM Ha skzameHe OTBOAUTCS
3 waca 55 MuHYT. 3a MPAaBUJLHOE BBITIOJHEHVE DPA3JIUYHBIX II0 CJOKHOCTU 3aJaHUIN AAETCA OT OJHOTO
Io Tpéx OaymoB. Ilpy BBEIMOJSIHEHWU TECTOBBIX 3aJaHUU HEOOXOAMMO BHHMATEJBHO IIPOUECTH KayKIoe
3a/laHme, BAYMBIBAsACh B TOCTaBJeHHEIN Bomrpoc. [lociie pemenns TeCTOB MOYKHO CBEPUTHCS C OTBETAMU B
KOHIIe TocobusA. Eciv BOBHUKIIN 3aTPyAHEHNUA, CIeAyeT 00paTuThCA K YUeOHUKY, UBYUUTD CIOKHYIO IS
MOHUMAHKS TEMY, a 3aTeM HOIPOOOBATH eIlé pas.

JaHubIf COOPHUK MOXKET OBbITH MCIIOJH30BAaH CTAapIIeKJaCCHHKAMU B KauecTBe TPeHaKépa Kak OJId
CaMOCTOATEJbHON MOATOTOBKM, TaK M HA OPraHMB30BAHHBIX 3aHATHUAX IIOJ PYKOBOACTBOM IIpemoaaBaTe-
Js1. YuebHOoe mocobme MOKeT OBITH IIOJIe3HO YUaIlMMCHA, YUUTENAM IIKOJI M aAMUHUCTPAIuu obIiiteodpa-
30BaTeJIbHBIX 3aBEIEHUI.

B cBsA3M ¢ BO3MOKHBIMU U3MEHEHHUAMHU B (popMarTe U KOJIMYECTBe 3aJaHNil peKOMeHIyeM B IIpollec-
ce MOJATOTOBKM K dK3aMeHY 00palaTbca K MaTepuajaM caita o(puIMaJIbHOTO Pa3padoTunKka 3K3ame-
HAIIMOHHBIX 3aaHuii — PemepaabHOr0 MHCTUTYTA MeXATOTHUYECKUX u3Mepenuii: www.fipi.ru.

HKRenaem ycnexos!



BAPUAHT 1

Yactb 1

Omeemamu k 3adanuam 1-21 aenaromcsa nocredoéamenvHocms Yudp, HUCLO ULU CTLOEO
(cnosocovemanue). Omeemovl 3anumume 6 nOnsL 0MEeN06 6 MeKcme padbomei, a 3amem
nepenecume 6 BJIAHK OTBETOB N¢ 1 cnpasa om Homepoé coomeéemcmeyrouux 3a0aHuil,
HAYUHAA C NePEOll KAemoiKu, 6e3 npodenos, 3anamouix u 0pyzux 0ONOAHUMELbHbLX CUME0L086.
Kaxcoviii cumeon nuwume 6 omaoenvHOIll Kaemoike 6 COOMEEMCMEUL C NPUEEOEHHBLMU 6

6aanke 06pasyamu.

Paccmorpure Tabauny «MeToabl 6MOJOTUYECKUX HCCIENOBAHUM » . SAIIUINNUTE B OTBETE
OPOIYIIeHHBIN TEPMUH, 0003HAUEHHBIN B TaOJIUIle BOOPOCUTEILHLIM 3HAKOM.

MeToanl IIpumenenne meTonoB
Hab6maonenue OnucaHue KUBOU MPUPOIEI
? OnucaHue XKU3HU OPTaHu3Ma
B J1a00PATOPHBIX YCJIOBUIX

OTser:

JBa mpopocTka ¢acosu ¢ JUCTbAMU IIOMECTHJIN II0 OZHOMY B JBEe pa3Hble MPOOUPKH.
B nipo6upky Nel mosmmBaiu 03epHYIO BOAY, a B IpoOoupKy Ne2 kunsuenyio. Kak nsmeHuTcs
YMCJIO JINCTHEB Y IIPOPOCTKOB hacou uepes ABe Hexeau?

s KaskIoTOo MPOPOCTKa (acosi B JBYX MPOOUPKAX ONPEAeJUTEe COOTBETCTBYIOIIUI
XapaKTep N3MEHEHUSI:

1) yBesIMunIoCch

2) YyMeHBIIINJIOCh

3) He U3MEHHUJIOCH

3anumuTe B TaOAUIy BhIOpaHHBIE UMD MJiId Kakmaoll BeandyuHbl. [{udpsl B oTBeTe
MOT'YT IIOBTOPATHCA.

ITpobupra Nel ITpobupra Ne2

Kaxoe umcio monexkyn TPHK mpuHAMM yuactue B cuHTe3e (parMeHTa 0OeJjiKa, €CJIn
dparmenT mosekyasl uPHEK, yuacTByomuii B TpaHcasanuu, cogep:xut 20 Kogouos? B oT-
BeTe 3alUIINTE TOJBKO COOTBETCTBYIOIIee UMCJIO.

Orser:

IIo nzobpakénHoii Ha cxeMe POAOCIOBHOII UeJJOBEKa OIpeaenTe, CKOJIbKO TUIIOB TraMeT
obpasyercs y poauTeisa, o003HaueHHOTO Ha cxeMe mu@poit 1. B oTBeTe 3amuIuTe TOIbLKO
COOTBETCTBYIOIIIEE UMCJIO.
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1 YcioBHBIE 0003HAUEHU S

O — JKEHIIMHA
|:| — My KuuHa

1 — 6pax
5

®

o

— JIeTH OJHOI'0 Opaxa

. ‘ — IposBJICHHE

HCccJaeayeMoro ipu3dHaxKa

Orser:

Paccmompume cxemy u 6vinonnume 3adanus 5 u 6

Kaxoii mugdpoit Ha pucyHKe 0003HAUECHA TPAHCKPUIIINAI?
Orger:

YcraHoBUTE COOTBETCTBUE MeXay XapaKTepuCTHKaMHu IIponeccaMu, 0003HAUYEHHBIMU
Ha cxeme BeImie. K Ka)RILOﬁ mo3unuu, ,ZLaHHOfI B II€PBOM CTOJIﬁI_Ie, 110/16ep1/1'1‘e COOTBETCTBY-
IOIIMYIO ITIO3UITXI0O N3 BTOPOI'O CTOJI6H;a.

XAPAKTEPUCTUEKA ITPOITECCOB ITPOITECCHI
A)yuactue PHK monmumepassl 11
B) npucoenuunenne uPHK x pu6ocome 2)2
B) KommupoBaHue reHa 3)3

I') nepemelieHrEe MOJIEKYJIBI KOMILJIeMEHTAPHOM reHy
B IIUTOILJIA3MY

M) nBM:KeHMEe MOJIEKYJIbI Uepes AAePHYIO 0Py

3anumiuTe B Ta0JIUITy BbIOpAHHBIE ITUMPHI IIOJ COOTBETCTBYIOIMMMI OYKBAMMU.

A B B T I
Orser:




BAPNAHT 1

7

|

BLI6epI/ITe TPH BEPHBIX OTBETA U3 IIECTU U 3aIIUIINTE B Ta6m/my HHQ)QLI, II0J] KOTOPBI-
MM OHU YKa3aHBI. Kakwue mouarusa HWCIIOJIB3YIOT OJIsd OIIMCAaHUA ,Z[BOfIHOI‘O OIIJIOAOTBOPEHU A

Y IIBETKOBOT'O PACTEHUSI

1) oplbIlieBas TPyOKa
2) cemanouka
3) TpUMIONAHAA KJIETKA

Orser: |:|:|:|

4) surora
5) OLLIBLHUK

Ycranosure II0CJIEJOBATEJIBHOCTD IIPOIECCOB 9HEPTETUYECKOI'O oOMeHa B Opranmus3Me 4ue-

JIOBEKa IIpY MOBBINEeHHON (hr3nyuecKoil HarpysKe.

1) paciernieHre TJIIOKO3bI 10 THPOBUHOTPATHONM KMCIOTHI

2) pacierieHre OMOIIOJIMMEPOB HMUIIY 0 MOHOMEDPOB

3) Boccramosienue IIBK 10 M0I0UYHOI KKMCJIOTHI P HELOCTATKE KHUCJIOPOAA

4) paciierieHre MOJOYHOM KHUCJIOTHI

onser: [ [ ||

| Paccmompume pucynox «Iurn pazeumus wepea-napasuma» u éuinoanume 3adanus 9u 10

Kakum HOMEPOM HaA PHCYHKe 0003HAUEHA CTAAUs PA3SBUTUS IIaPA3UTA, I'Ie IPOUCXOIUT

OILIOLOTBOpPEeHME?

OrBer:

YcTaHOBUTE COOTBETCTBYE MEXKIY XapaKTEePUCTUKAMU 1 CTAAUAMY PA3BUTUS MapasuTa,
0003HAUEHHLIMHN Ha PUCYHKe BbIlle mmppamu 1, 2, 3, 5: K KaKI0#i IMO3UIINU, JaHHON B
IIepBOM CTOJOIIEe, IT0A0ePUTe COOTBETCTBYIOIIYIO IIO3UIIUI0 M3 BTOPOTO CTOJIOIIA.

XAPAKTEPUCTHUKU

A) opraruam 3apakaeT IPOMEKYTOUHOTO X03MHA
B) pasBuBaeTcs B OpraHu3Me IIPOMeEKYTOUHOTO

X03AWHAa

B) mpourcxoauT mosioBoe pasMHOMKEHHUE ITapasuTa
T’) mporiaTsiBaeTCcA OCHOBHBIM XO3AMHOM

I1) oKOHUYATEeTbHBIN XO3AWH apasuTa

E) cay:xxut nmocienneii cragueii 6ecooro

Pa3SMHOMEHUA ITIapa3uTa

1)1
2)2
3)3
4)5

CTAOUN PASBUTUA
IIAPA3SUTA

3amnuinuTe B TaOJIUITY BEIOpaHHbIe ITNQPEI IO COOTBETCTBYIOINMU OYKBAMU.

A

b

B

r

I E

Orser:




8 BNOJIOrNA: 30 TPEHWPOBOYHbLIX BAPUAHTOB 3K3AMEHALIMOHHbIX PABOT )14 NMOATOTOBKM K EM

BriGepuTe Tpu BEPHBIX OTBETA U3 IIECTU U 3aIIUIINUTE B TaGIUIy IIM(PBI, IT0J KOTOPHIMHU
OHU YKa3aHHI.

Kaxue nmpusHaxky xapaKTepPHBI OTAENY PACTEHUI, CTPoeHre cTebJIsI KOTOPBIX U300paske-
HO HA pucyuke?

1) magnume pasHOOOPA3HBIX TKAHEN

2) mpeobJjamanie B IIUKJe Pa3BUTHUSI raMeToduTa

3) pa3MHOKEHIIe CIIOpaMU

4) cmopo(UTOM CIYKUT KOPOOOUKA Ha HOKKE

5) obpaszoBaHMe ceMaH

6) B3pocCJIbIe PACTEHUA IIPEICTABJICHbBI TePeBbAMU U KyCTapHUKAMU

OTser: |:|:|:|

YeTaHOBUTE IIOCJIEN0BATEIBHOCTD PACIIOJIOMKEHNS CUCTEMATHYECKAX TAKCOHOB, HAUNHAS
C CaMOro KpYIIHOro. SalHulInTe B TAOJIHUIY COOTBETCTBYIOIIYIO MOCIeL0BaTEIbHOCTD HudP.
1) ITuaBku 4) MegunHCKasa IUABKA
2) sJKuBorubnIe 5) KonbuaTnie uepBu
3) MHOrOKJIeTOUHbIE 6) ykapuoThI
Orser: | | | | [ [ |

| Paccmompume pucynox «Hepéno-zymopanvrasa pezynayua» u évinoninume 3adanus 13 u 14

Kaxoii iudpoii Ha pUCYHKe IIOKa3aHOo BO3AelCTBHE IIIUTOBUIHON Kee3bl?

OrBer:




BAPVAHT 1 9

YcraHOBUTE COOTBETCTBUE MEKAY XapaKTEPUCTUKAMU M CIOco0aMU Peryaaluid
GYHKIUII opraHuaMa, 0003HAUeHHBIMHU Ha PUCYHKE BbIme Mudpamu 1, 2: K Ka:KA0H Ho-
3UINN, JaHHOU B IIEPBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIONIYIO ITO3UIIUI0 U3 BTOPOTO

croJidI1a.
CIIOCOB
XAPAKTEPUCTUEKN PETYJISIN
A) Bo3melicTByeT Ha KOHKPETHBIN OpraH D1
B) ocyiecTBasiercsa uepes KpoBb 2) 2

B) ocymiecTBasieTcA s71€KTPUUECKUM UMITYJIHCOM
T’) BosmeticTByeT Ha BeCh OpraHU3M

M) 6pIcTpas peaknua opraHa

E) mennennoe Bo3meiicTBue paKTopa

3amnuinure B TaOJIUITY BEIOpaHHbIe ITNQMPEI IO COOTBETCTBYIOIUMU OYKBAMU.

A B B T hi E

Orser:

BribepuTe Tpu BEepHBIX OTBETA M3 IMIECTH U 3aIUIINTE B TaOMUITY HUQPHI, IO KOTOPHI-
MU OHU yYKas3aHBbI.

151 5pUTPOLUTOB KPOBU YEJIOBEKA XapaKTEPHO
1) manuune B MeMOpame 0eJIKOB arJIIOTHHOTEHOB
2) IBOAKOBBINYKJIaA hopMa

3) amebouaHOE TBUKEHUE

4) HaJMUYMe reMOrJIo0Ha

5) oTcyTcTBUE AApPA

6) yuactre B GOpMHUPOBAHUY UMMYHUTETA

OrBer:
YeTaHOBUTE IOCJIEI0BATEILHOCTh PACIIONIOKEHUS OTAEJI0B II03BOHOYHUKA Y YeJI0BeKa,
HAuMHAA OT IMO3BOHKA aT/IAaHTA. SAlUIINTE B TAOJIUIy COOTBETCTBYIOILYIO IOCIEL0BATE b
HOCTb 1UGp.

1) KpecTIOBbBIN
2) rpyaHoi
3) mIefiHbIN
4) KOMYNKOBBIH
5) TOACHUYHBIA

omer: [ | | 1]

IIpounraiiTe TekcT. BribepuTe Tpu IpensoKeHUsS, B KOTOPHIX AAHLI OMMCAHUS HemO-
CTATKOB T'€HETHYECKOT0 KPUTEPHUA BUAA. 3alUINNUTe B TAOAUITY HUQPBI, I0A KOTOPHIMU
OHU YKas3aHBbI.

(DIlommynanuum BuAa 3aHUMAIOT pasHbIe SKoJoTHUYecKre Humu. (2)Bug nmeer croerr-
upuyeckuii Kapuorun. (3)B oHTOTreHE3e MOTYT IPOUCXOAUTh MyTanuu. (4)BHyTpu Buga
MOTYT CYIIeCTBOBATL IUWILJIOUAHBIE U IOJUIIOUIHBIE (QopMmbl. (5)eHeTuuecKuit Kon
yHuBepcajgeH. (6)B pesyinbrare wMyTanuii TeHOTHI MOMKET COAEP:KATh aHEYILIOUIHYIO
myTanuio. (7)Ocobu ogHOTO BIAA NMEIOT NUMEIOT Pa3Hble TeHOTUIIEI.

Orser: |:|:|:|
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BBI6epI/ITe TPH BEPHBIX OTBETA U3 IIECTU W 3AIIUIINTE B TaGJIHI_Iy HI/IQDQLI, II0J KOTOPBI-

MM OHU YKa3aHBI.

Kaxue 13 nepeunciieHHBIX (PaKTOPOB CPeAbl OTHOCAT K OMOTHYECKUM?
1) moum:KeH1e aTMOC(HhepPHOTO TaBIeHUS

2) KOHKYPEeHIUSI MeKIY BCXOAAMU COCHBI
3) pacmpocTpaHeHMe COMKaMH ILJIOOB 1y0a

4) BOo3pacCTaHUue€ BJIAKHOCTH BO3ayXa

5) moegaHMe JKyKaMu ILJIaByHI[AMY MaJIbKOB PHIO
6) n3aMeHeHMe COJIEHOCTH BOABI B BoJOoeMax

OrBer: |:|:|:|

YcTaHOBUTE COOTBETCTBUE MEKIY S9KOCHCTEMaMHU UM UX BUAAMMU: K KaKIOM MO3UIINU,
IaHHOU B MepBOM CTOJ0OIE, ITOA0EePUTE COOTBETCTBYIOIIYIO IO3KUIIMI0O M3 BTOPOTO CTOJIOIA.

9KOCHUCTEMBI

A) mose rpeunxu

B) cocHoBBII 60p

B) moceBbI TOACOTHEUHUKA

I') sasuBHOM JyT

M) TaekHBIH Jiec

BUIBI
9KOCHUCTEM
1) ecTecTBeHHEIE
2) UCKyCCTBEHHBIE

3anuiuTre B TaGJ’II/II_Iy BLI6paHHLIe gngbpm II0J] COOTBETCTBYIOIIIMMMU 6YKBaMI/I.

A

b

B T

A

Orser:

VYcranoBuTe IIOCIEI0BATEIBHOCTE IIPOIIECCOB IIPH JIMCTOIAaAe. SAlUIINTEe B TaOIUIy CO-

OTBETCTBYIOIIYIO IIOCJIEI0BATEIbHOCTD IUMP.

1) oOpsIB JIMICTA

2) YBeJInYeHre KOHIIEHTPpAaIl1 BPEAHBIX BEIIECTB B JIUCThAX

3) obpasoBanme IIPOOKU Ha cTebdJe
4) paspylieHue 3eJIeHOT0 MUTMeHTAa

5) hopMupoBaHe Pa3beIUHIIONIET0 CJIOS

omer: [ | [ [ 1]

IIpoananusupyiiTe TabaUNy « IHIOKPUHHEIE JKeJIe3hbl» . SaIllOJHUTE IyCThIie SUeiKu Tao-
JINIIBI, UCIIOJIb3Y S TEPMUHEI, IPUBEJeHHbBIE B cIIncKe. [J1d KaskIoi sueliku, 0003HAUeHHOMN

OYKBOI1, BEIOEPUTE COOTBETCTBYIOIINII TEPMUH 13 MPEIJIOKEeHHOTO CIINCKA.

Henesa Topmon Koumeurparmusa ropmona Bosnesnsb
IIMutoBUAHASR A HOBLIIIEHHAS b
Iomxenynounas WHCYJINH B caxapHbIil quaber

Coucok TepMUHOB:

1) agpeHanuHa
2) TUPOKCUH
3) rIoKarou
4) BazenmoBa

5) Mukcemema
6) KpeTUHU3M
7) moOHM:KeHHAas
8) HopMasbHAA
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3anumuTe B TabJUITy BIOPaHHbIE TU(MPHI MO COOTBETCTBYIOIIMMH OyKBAMM.

A b B

Orser:

@ IIpoanamusupyiite rpaduk «Bromacca HaCeKOMBIX, IepeMelaIIuXcsa Ha BhICOTe 60-
aee 200 meTpOB» .

5000 —

4000 —+

3000 —

Buomacca

2000

1000 —

T T T T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Ton

BribepuTe yTBep:KIEHUA, KOTOPbIE MOKHO CHOPMYJIHPOBATL HA OCHOBAHUU aHAJIM3a
IIPEACTABJIEHHBIX JaHHBIX.

CymmapHasg 6moMacca HaCeKOMbBIX, IepeMellaionXcsa Ha BeicoTe 6osee uem 200 MmeTpoB

1) HaOOmaack B HamboabIIuX nokasarenasax B 2006 roxgy

2) mensbire Ha 3000 eguanui B 2007 roay B cpaBuenuu ¢ 2003 rogom

3) 6oabire Ha 3000 equuuir B 2006 roay B cpaBHenuu ¢ 2007 rogom

4) 3aBUCUT OT BJIAKHOCTU BO3AyXa 1 CKOPOCTU ABHKEHUSI BO3AYXa

5) XxapakTepHa AJIA IOIYJSINOHHBIX BOJH HACEKOMBIX

SanuiuTe B oTBeTe MU(PHI, 0] KOTOPLIMU YKA3aHbI BLIOPAHHEIE YTBEPIKICHMS.

Orser:

@ He 3a6ydvme nepenecmu 6ce omeemuvr 6 BJIAHK OTBETOB N: 1 6 cooméemcméuu ¢ uH-
cmpyxuyueiil no evinonnenuro pabomui. IIposepvme, tmobut kaxcdviii omeem GvlA 3ANUCAH 6 CIMPO-
Ke ¢ HoMepom coomeemcmeyrou,ezo 3a0aHU.

Yactb 2

HAna 3anucu omeemoé na 3adanusa amoil wacmu (23—29) ucnoawvsyiime BJIAHRK OTBE-
TOB N: 2. 3anuwume chavwana Homep 3adanus (23, 24um.d.), a 3amem pa3géprymutii omeem
Ha Hezo. Omeemul 3anucviéaiime 4émko u pa3ébopiueo.

IIpouwumaiime onucanue skcnepumenma u évinoinume 3adanusa 23 u 24.

IKCIIepUMEHTATOD PEeIInj U3yuuTh padboTy cepamna amubuu. [[Jig 9TOro OH BBIAEJIII
cepane npypoBoit garymiku (Pelophylax lessonae), moMecTHs ero B (hM3UOJOTUUECKUHA
PACTBOP 1 U3MEPIT HOPMAJbHYIO CHJIY COKpallleHnii. 3aTeM J00aBMJI B PACTBOP Ipemapar,
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BNOJIOrNA: 30 TPEHWPOBOYHbLIX BAPUAHTOB 3K3AMEHALIMOHHbIX PABOT )14 NMOATOTOBKM K E3

coJlepsKalIUii MOHBI Kajausd, U M3MePUJI CUJIY COKpalleHuil eife pa3. Pe3yabTaThl OmbITa
IpeacTaBjieHbI Ha rpaduke.

. 50
JEE
£S5 40
gm
%§3O
g8 90
:
SEIO
S o
7o 0

0 1 2 3 4 5 6 7

Konnenrpanua nouos K' B pusnosornueckoM pacTBOpe MMOJIb /JI

Kaxkyio rHysesyio zunomesy cMor chopMyJIUPOBATEL UCCIEI0OBATEb epel IIOCTaAHOBKO
sxcnepumenTa? Ilouemy cepplie, BeIAeJEeHHOE M3 OpraHu3Ma amM@uOum, IIPOJOJIMKATIO CO-
KpaIaTbea?

(Hynesasa zunome3a — npuHumMaemoe no YmoaLanuo npednonoxcenue 0 mom, ¥mo
He cyuwecmeyem c8a3u mexc0y 08Ymsa Haba0daemvlmMU cOOLLIMUSLMUL)

Kaxk pmeficTByer mpenapar, comeps;Kaniuil MOHBI KaJIusd, Ha cepale aMm@ubuy B 5TOM SKC-
nepumenTte? IlpuBeguTe nBa MpuMepa AeifiCTBUA MOHOB Kajausda. [[ecTBUIO KaKOro Helpo-
MeIuaTopa aHAaJOTUYHO AelicTBME MOHOB KaJus Ha cepaeuHyio Mbiuiy? HaszoBute MOHEI,
KOTODHIE ABJISIOTCA aHTATOHMCTAMY MOHOB KaJjius B paboTe cepaIa.

Kakme uacTu cayxoBOro aHajimsaTopa mM300pakKeHbI HA PUCYHKe, YeM OHU NPEJCTaB-
JIEHBI, B UeM cocTOAT uX ¢yHKIuu? HazoBure CTPpyKTyphI, 0003HaUeHHBIe OyKBamMu A, B,
KaKyI0 POJIb OHU BBIMIOJHSIOT?

YTo CHYKUT MYKCKUM TaMeTODUTOM Yy IIBETKOBBIX PACTEHUII? YKa'KUTE ero CTPOEeHYe
¥ POJb B PA3MHOKEHUU PACTEHUS U IIOSICHUTE €€.

VraxkuTe He MeHee TPEX (PAKTOPOB, OrPAHNYMUBAIOIINX CIIOCOOHOCTDh BUAA PASMHOMKATE-
cs B FeOMETPUUYECKOM IIPOrPEeCCum.

W3BecTHO, UTO KOMILIEMEHTAPHBIE eI HYKJIEMHOBBIX KMCJIOT AaHTHUHAPAJIETbHEI (KOH-
Iy B OOHOM IIeIIX COOTBETCTBYET 3’ KOoHell Apyroi menu). CHHTe3 HyKJIEeNHOBBIX KHCJIOT Ha-
ynHaeTca ¢ 5’ Kouma. Pubocoma aBmikerca mo nPHK B mampaBiernuu or 5 K 3’ KoHITy.
Bcee Bugpst PHK cunTesupyiorca Ha JTHK-marpurnie. I'emeTuueckuil ammapaT BUpyca IIpem-
craBien moiekyioit PHK. Ilpu sapamenuu KjaeTku oH codgaet [[HK-Konuio cBoero remoma



BAPUAHT 1 13

¥ BCTPaUBaeT ee B 'eHOM KJIETKU-MUIIeHr. @parMeHT 3TOM MOJIEKYJIbI MMEeT CJIeIYOIYIO II0-
caenoBaresbHOCTh HYKJIeOTHAOB: 5 -YYVYIIITAAIITATATA-3'. Oupemenurs [THEK-romuio,
KoTopas OyZeT BCTPOeHa B T'€HOM KJETKU-MUIIEHU, BUPYCHBIN Oesok Ha sroit [[THK-kKomuwu,
ecJiu 1enb KoMmimeMeHTapHaa ucxoguoirt PHK Oyner cay:xuth marpuieii aaa uPHK. Orser
nosicuute. [[Jid pelrleHnA 3aaHNUA UCIOJb3YITe TaOJIUIy 'eHeTUYeCKOro Koja.

I'eneruueckuii kog (uPHEK ot 5' k 3’ KoHILY)

IIepBoe B
TOpOE OCHOBaHUE TpeTbe ocHOBaHHUE
OCHOBaHUE
y II A r
Yy den Cep Tup IMuc Yy
den Cep Tup IMuc 10
Jleit Cep — — A
Jleit Cep — Tpu T
11 Jleit IIpo T'uc Apr Yy
Jleit IIpo T'uc Apr 11
Jleit IIpo Tu Apr A
Jleit IIpo T Apr T
A Nine Tpe AcH Cep Yy
Wne Tpe Acu Cep 11
Wne Tpe JIus Apr A
Mer Tpe JIus Apr r
T Ban Ana Acm T Yy
Ban Ana Acm Ton 10
Ban Ana Ty Tin A
Ban Aua Tny Tnu T

IIpaBuaa moxb30BaAHUA TAOIHUIIEH

IlepBBIii HYKJIEOTH B TPUILJIETe OePETCA 13 JIEBOTO BEPTUKAJILHOIO PAla, BTOPOH — U3
BEPXHETr0 TOPU30HTAJIBHOTO PAJa U TPETUil — U3 MPaBOro BepTuKajgbHOro. Tam, rae mepe-
CeKyTCs JUHUU, UAYIIHE OT BCeX TPEX HYKJIEOTHIOB, U HAXOAUTCA MCKOMAs aMUHOKHCJIOTA.

VY uesioBeKa aJiIesi TeHOB aTPOo(GUY 3PUTEIbHOI0 HEPBA U KPACHO-3eJI8HOTO JATbTOHU3-
Ma yJacTBYIOT B KpoccuuroBepe. He umeromias Takux 3a0oieBaHU KEeHIIUHA, Y MAaTepPU
KOTOPOI OBLT HAJbTOHM3M, 4 y OTIla — aTpodusa 3PUTEJTLHOIO0 HePBa, BHIILIA 3aMYX 34
MY:KUYMHY, He MMeIOIIero Takux sabosieBanuii. PoguBmiasicsa B 3ToM Opake MOHOIOMOS3HU-
TOTHaSA 3[J0POBasi JOYb BRINLIA 3aMYK 38 MYKUMHY, He UMEIOIIero Takux 3abojeBaHuii, B
aTOM ceMbe POAMJICA PeOEHOK-TanbTOHUK. CoCcTaBbTe CXEeMbI PeIlleHUA 3aJaui. YKaKUTe
FeHOTHUIBI, (PEHOTUIILI POAUTEIEel 1 TeHOTUNbI, (PEHOTHUIIEI, II0J BO3MOKHOIO IIOTOMCTBA B
IByX Opaxax. Bo3aMOKHO JiI B IepBOM Opake pokaeHIe 00JbHOI0 ABYMs 3a001eBaHUAMU
pe6éura? OTBeT IOSCHUTE.

IIposepvme, umo6wt kasxicdviii omeem 6l 3anuUcan padom ¢ HOMePOM COOMEeMmMcmayou,ezo
3adanua.
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Yactb 1

Omeemamu k 3a0anuam 1-21 aeénaomea nocnedogamenvHocms Yu@dp, 4cao uiu cio60
(cnoeocowemanue). Omeemovr 3anuwume 6 NoONs OMEeNMO06 6 mekcme padbomwvl, a 3amem
nepenecume 6 BJIAHK OTBETOB N¢ 1 cnpasa om Homepoé coomeéemcmeyrouux 3adaHuil,
HAYUHAA C Nep6oill Kaemoiku, 6e3 npodenos, 3anamulrx u pyzux 0ONOAHUMENLbHBLY CUMEOLOE.
Kasncowviii cumeon nuuwume 6 omdoenvHOIl Kiemoike 6 COOMGEEMCMEUU C NPUBELOEHHBIMU 6
6aaHKe 06pa3yamu.

Paccmorpure Ttabauny «Buosmorumsa kak Hayka». 3amuIlinTe B OTBETE HPOITYIEHHBIN
TePMUH, 0003HAUEHHBIN B TA0JUIle BOIPOCUTEILHLIM 3HAKOM.

Paznesas! ouosoruu O0BeKTHI U3yUYeHUA

Buoxumusa XuMHUUeCcKHUi COCTaB M IIYTH B3aMMOIIPEBpAllleHUA Be-
1IIEeCTB

? 3aKOHOMEPHOCTY U3MEHUYMBOCTH OPTaHU3MOB

Orser:

El IKCIIepUMEHTATOP CKOHCTPYUPOBAJ MOJeJb KJIeTKU 13 eJJI0QAaHOBOTO MEIIOYKa, BHY-
TPU KOTOPOTO COAEPKUTCS PacTBOp Kpaxmaia (kjeiictepa). Momeab KJIETKU SKCIIePUMEH-
TaTOP IMOMECTUJI B CTaKaH C MOAMPOBAHHON BOMOI.
Kax nsMeHuTCsa KOHIIEHTPAIUA MOAA B CTAKAaHe WM BHYTPU IeJI0(PAHOBOI0 MEIIOUKA?
JJ1a Kam oM MoSUIMY OIPeSleJINTEe COOTBETCTBYIOIINY XapaKTep N3MeHEeHMA:
1) yBesrmuuTca
2) YMEHBIINUTCA
3) He U3MEHUTCS

3anumuTe B TaOIUIy BRIOPaHHBIE MUMPHI AJA KaxKaol mosunuu. [{ludpsl B oTBEeTE MO-
T'yT MOBTOPATHCA.

Konnenrpanusa fioga B cTakame Kounenrpamusa oga
BHYTPH IeJIJT0(haHOBOTO MEITOYKa

B kJeTke 5HAOCIEPMA yV BUIIHU cofepKuTcsa 24 xpomocoMbl. Kakoit Ha6op XpoMocoM
HMeeT KJIeTKa ee jucTa? B oTBeTe 3amuIInTe TOMBKO YHCIO XPOMOCOM.
Orger:
Kaxoii IPOIeHT TeTepO3UTOT 06pasyeTca B IOTOMCTBE ¥ T€TePOBUTOTHBIX POLUTEIIEH?

OTBeT 3anUIINTE B BUa€e 4YmcJa.

Orser:
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Paccmompume cxemy u 6einosnume 3adanus 5 u 6

Kaxoii nudpoii Ha cxeMe 0603HaUeHA MOJIEKYJIa, HA KOTOPOI PACIIOI0KEeHbI TeHbI?

Orser:

YcraHoBUTE COOTBETCTBUE MeXAy XapaKTepuCTuKaMu 1 MOJIEKyJlaMu, 0003HAUYEHHBIMU
Ha cxeme BeImie. K Ka}RI[OI;'I IIo3unuu, ,Z[aHHOI;'I B II€EPBOM CTO.H6LIe, IIOI[GBpI/ITe COOTBETCTBY-
IOINYIO ITO3UITUI0 N3 BTOPOI'O CTOJI6IJ;a.

-]

XAPAKTEPUCTUEKA MOJIEKYJIBI
A) cay:RUT KaTaIn3aTOPOM 1
B) comep:EuT THMUAMHOBBIC HYKJICOTHUAEI 2)2
B) cy:uT KOMILIEMEHTAaPHOM KOTIMeH reHa 3)3

T") yuacTByer B TpaHCAAIIUN
M) BKJIToUaeT moJnMepHble aHTUNapaJLIeJIbHbIe el

3anumuTe B TabJUITy BIOPaHHbBIE MUGPHI IO COOTBETCTBYIOIMIUMYU OYKBaMMU.

A B B T I
Orser:

BriOepuTe Tpu BEepHBIX OTBETA M3 IMIECTH U 3AIUIINTE B TaOMUITY HUQPBI, 101 KOTOPHI-
MU OHHU YKasaHbl. Kakue MOHATUSA MCIIOJb3VIOT IPU ONMUCAHUY KJIETKU M300paskeHHOI Ha
pucyuke?

1) dparomuTos 4) opopMIEeHHOE SAPO
2) KJeTouHAas CTeHKa 5) IIeHTPUOJIU KJIETOUHOTO I[eHTpa
3) HyKJIeous 6) 3amacHoOe BellleCTBO KpaxmaJl

Orser: |:|:|:|



