OJIMMITHATA
IIKOJHLHUKOB
CAHKT-IETEPBYPI'CKOI'O
TOCYJAAPCTBEHHOI'O
YHUBEPCUTETA

O06m1e00pa3oBaTENBHBIN TPEAMET. OMOJIOTHS
2022-2023 yuebHbIii TOT

10 — 11 kaacce
Bapuant 2

3aganus 1-6. MHoKeCcTBeHHBIN BHIOOP. MakcruMaiibHasl OLICHKA 32 KaXKJ10€ 3aJaHue
— 5 0annoB.

Bri6epure BCE npaBuiibHbIC OTBETHI.

1. Tne B kietke ManspuiiHoro miazmonus (Plasmodium falciparum) cunresupyercs ATD?

a. Hwuromna3zma

b. TInactuas

C. MuTtoxoHapuu

d. Smpo

€. Amnnapat ['onbxu

2. Beibepute MeTaboIuThI, 00pa3yroIIHecs B X0/Ie TPOIECCOB OPOKCHHUS
[IponnoHoBast KucCiIOTa

OTUNOBBIN CIUPT

YkcycHasi Kuciora

Yraekucnslii ra3

MomnouHas KucinoTa

®o0 o

3. Ilpu oppliike y yeloBeKa ydallaeTcsl JbIXaHHe, YTO CONPOBOXKIACTCS OLIYLICHHEM HEXBaTKU
Bo3ayxa. [I[ppuurHamMu 3TOro COCTOSIHUSA MOTYT OBITh!

[Tapanuu MyckynaTypbl, 00ecrieunBaroIel AbIXaTelbHbIE ABHKEHUS

Cumxenne conepxkanust CO2 B kpoBH

3acToii KpOBU B MaJIOM Kpyre KpoBOOOpaIeHUs

JIMcyHKIMS TPOI0JIrOBATOTO MO3Ta

JIIUTENBbHBIN eI OABEM B KPYTYIO TOPY

®o0 o

4. KcepoduTsl — dKONOrHUYEcKas Tpylia pPacTeHUH, MPHUCIOCOOTICHHBIX K YCIOBHSIM XapKOTro U
Cyxoro kjinMara. BeiOepure yTBepxaeHUs, BEPHO XapaKTEPU3YIOIINE ATy IPYyIILY:

VY 3THUX pacTeHUI YacTO MPUCYTCTBYET OMYIICHHUE UIIH TOJICTask KyTHKYIIa

Cpenu HUX BCTpEYAIOTCS TPaBbl, KYCTAPHUKH, KYCTAPHUYKU U IEPEBBS

OTH pacTeHus Bceraa 001a1aroT c1ado pa3BUTON KOPHEBOM CHCTEMOM

VY stux pacrenuii yacto Bcrpevaercs C4 u CAM-doTocunTe3

Pactenwus 3o rpynmel 001a1al0T ¢1a00 Pa3BUTOM MPOBOASIICH CHCTEMON

®o0 o

5. Cpenu rpu0OB BCTpEUArOTCS Mapa3UTHI:
Hacexombix

Yenoseka
[TanopoTHHKOOOpa3HBIX
[ToKpBITOCEMEHHBIX PACTEHUI
Jpyrux rpudos

®o0 o



6. KiteTk MHOTOKJIETOUHBIX KUBOTHBIX, HECYIIIUE €TUHCTBEHHBIN KTI'YTHK (PECHUYKY):
Bcerna ranmimonaabel

Hcnonb3yroT a1 BpalleHus )KIyTUKA SHEPTUIO TPAaJIUeHTa HOHOB U IIPUHLIMII pOTOpa
Bcerpeuarorcest y 60JbIIMHCTBA MPEACTABUTEIIEH 3TOW TPYIIITHI

MoryT BXOJHUTh B COCTAB 3MUTEIUAIbHBIX TKAHEN

MoryT BBIIOJIHATH (PYHKITHIO PEIEIITOPOB

®o0 o

3ananue 7. AHaau3 OHOJIOTHYECKOro mnpouecca. MakcumanbHas oreHka — 10
0aJUI0B.

[Tepen Bamu M300paKEHUSI OPTraHU3MOB, KOTOPBIE OOUTAIOT (MJIM OOMTAIM KOTJAa-TO) B HA3EMHBIX

1. YcraHoBUTE XPOHOJIIOTHYECKYHO MTOCIEA0BATEIBHOCTD, B KOTOPOM MPEACTABUTENN JAaHHBIX TPYIII
OpPraHM3MOB B XOJI€ 3BOJIIOLUH MOSBISUINCH B COCTaBE Ha3€MHBIX 3KOCHCTEM. YUHUTHIBAWTE paHT
IpYMIIbI, KOTOPBIM yKa3aH Ha pUCyHKax!

Otset: A/II'BBE

2. BeiOepute Bce BepHble yTBepxkaeHus. OTBeT 3amuIIMTe B OTBEIEHHOE TII0J€ B BHUJE
MOCJIEZI0BATEILHOCTU JIATUHCKUX OYKB B aiipaBUTHOM IMopsjke (0e3 3HAKOB NpENUHaHUs U
poOEJIOB, PErUCTpP HE BaXKEH).

A. UneHHCTOHOTME BHIXOAMIN HA CYLIY TOJIBKO OJIMH pa3, U OT 3TOT0 OOIIEro Ha3eMHOI0 IpeKa
IIPOU30LUIN BCE COBPEMEHHBIE HA3EMHBIE YIEHUCTOHOTHE
[lepBbie cocyaucTbIe pacTeHHs MOSBUIUCH B KOHIIE OpJIOBHKA — Hayalle CHIIypa
Bech oHTOreHe3 oprannsma, IpeICTaBIeHHOIO Ha pucyHke E, mpoTekaeT B Ha3eMHOM cpefie
[lepBbie Ha3eMHBIE OpraHU3Mbl (POPMUPOBAIU TJIEHKH, MaThl UM KOPKH MUKpPOOOpacTaHuil
Ha MOBEPXHOCTH BIAKHBIX CyOCTPaTOB
E. Ha pucynke /I n3o6pakeHa Juiib 4acTh JaHHOTO OpraHu3Ma

OtBet: BDE

Cow

3. Bnumute B 0TBEAEHHOE MOJIE PyCCKOE HA3BAHME KJIACCA, K KOTOPOMY OTHOCHUTCSI OPIaHH3M,
n300pakE€HHBIN Ha pucyHke b



Otet: Hacekomsie (Illectunorue)

4, Yxkaxute OykBeHHOE 0003HAaYEHUE PUCYHKA, HA KOTOPOM IPE/CTABIEH BEIMEPIIUNA OPTaHU3M
Otser: I'

5. Ykaxute OyKBeHHOE 0003HaYEHHE PUCYHKA, Ha KOTOPOM IIPE/ICTABIICH CaMblil KpYIHBIH 00BEKT

Otser: [l unu E (mpuHuMany onH U3 ABYyX BapUaHTOB)

3ananue 8. Pabora ¢ u300pakeHUsAMH 00BEKTOB. MakcuMmajabHasl OIICHKA — 5
0aJUIoB.

Ha pucynke wu300pa)keHbl NpEACTABUTENIN Pa3IMYHBIX OTACIOB 3yKapuoT. BHecute pycckue
Ha3BaHUS 3TUX OT/EJIOB B OTBEJEHHBIE 10JIS PAJIOM C COOTBETCTBYIOIIMMU OyKBaMH.

OTBeTsl:

A — KpacHsbie Bogopociu

b — Cymuarsie rpu0s1 (AckomuneTsl, CymyaThbie)

B — IManoporaukoBuanbie (ITanmoporaukH, [TanopoTHUKOOOpa3HbIe)
I' — Bypsie Bonopociu (OxpoduToBsie)

N1 — Basuauasnbhbie rpu0bl (basuanoMuIieTs)

3ananue 9. PaGora ¢ TekcToM (IMOMCK M HCNIpaBJeHUe OIIUO0K). MakcuMaibHas
orieHKa — 5 Gamios.

Ilepen BamMu TeKcT, colepKalluii MATh OMOJOTHMYECKUX OLIMOOK. BHHUMAaTenbHO MpoyTHTE €ro,
HaiiiuTe omuOKu U O0BSCHUTE, B YEM OHM 3aKJIFOYAIOTCS, BIIMCAB OTBET B OTBEEHHOE TIOJIE.
Buumanue! Hcnpasiaenue ¢pasbl HCKIIOYUTEIBLHO OTpPHLAHMEM (umeem — He umeem,
ecmpeuaemcsa — He cmpeuaemca M T. 11.) He 3acuuTbiBaercsd. Heo6xoaqumo chopmynuposarts
YTBepAUTEIbHbIC PENI0KECHUS.

Ackapusa yenoBeueckasi — OIMH U3 HarboJiee paclipoCTPaHEHHBIX Mapa3uToB yenoBeka. Kak u
BCE MPEACTABUTENU KPYIJIBIX YepBEil, OHa OOMTAeT B OpPTaHM3ME KHUBOTHOTO-XO3sIMHA, a €€ Telo
uMeeT OusaTepanbHyl0 CHMMETPUIO U BKIIIOYAET MPOU3BOIHbBIE TPEX 3aPOBILIIEBBIX JINCTKOB.
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B mpocBete kuiedHuKa, riae oOMTaeT B3pocias acKapuaa, MOYTH HET KUCIOPOJAa, MOATOMY
OJIHA U3 3aMeYaTeIbHBIX YePT 3TOT0 OpraHu3Ma — CHOCOOHOCTh K aHa3poOHOMY JibIXaHui0. B nanHOM
Cllydyae KOHEYHBIM AaKLENTOPOM OJJIEKTPOHOB U3 AJEKTPOH-TPAHCHOPTHOM LEMH  CIIYXKHUT
OpraHUYeCcKOE BEIECTBO, a CaMa 3JEKTPOH-TPAHCIIOPTHAS LIEb JOKAIN30BaHA HEIIOCPEACTBEHHO B
[MTOILIA3ME U HE CBsI3aHa C MEMOpaHaMU MUTOXOHIpUL. He iMest opraHoB MpUKperieHus, acKapuia
BCE BpeMs BBIHYXKJIEHA JBUTATbCS MPOTHB MOTOKA MUIIEBBIX Macc. JDTO JIBUKEHHE OOecreunBaeT
TOJIBKO MPOJI0JIbHAS MYCKYJIaTypa (KOJIbLIEBOM U TuaroHajibHOM y He€ HeT). [Ipu aToM ABUTaTENIbHBIC
HEWPOHBI HE NOCHUIAIOT CBOM aKCOHBI K MBILIEYHBIM KJIETKAM, @ BMECTO 3TOI'O CAMH MHUOLMUTHI
00pa3yrT HWHHEPBAIMOHHBIE OTPOCTKH, IOCTUTAIOIINE HEHPOHOB CIIMHHOTO WJIH OpPIOIIHOTO
HEpBHBIX CTBOJIOB. HepBHBIII UMITyJbC MpPU ATOM MPOBOJAUTCS B OOpAaTHOM HAIMpaBJIEHUU — OT
MHOLIMTOB K MOTOHEMPOHAM.

Iupokoe pacrpocTpaHeHHE aCKapU/ Ikl B MOMYJISAIMAX YeJIOBEKa CBSA3aHO C OCOOCHHOCTSIMU €&
OHTOTEHEe3a. XO3SIMH 3apa)kacTcs, MPOTJIAaThiBas CBOOOJHOKMBYIIMX JHMYWHOK, OOWUTAIONIUX B
BOJOEME, — UIMEHHO IOATOMY JIFOAM YacCTO 3apa)KarOTCs MPU NMUThE ChIpOil BOJbl. OKa3aBIIKCH B
KUIIEYHUKE, TUYMHKA 3aTEM COBEPIIAET CJI0KHYIO0 MUTPALIAIO: MIONAAAET B KPOBb, OTTY 1A — B JIETKHE,
TPaxerw U POTOBYIO IMOJIOCTh, & 3aT€M OISATh B KMUICYHHMK. Pa3BUTHE JIMUMHKU COIPOBOXKIAETCS
TuHBKOH. [To MHEHHIO CIIEUATMCTOB, OJMKAWIIINE POJACTBEHHUKH KPYTIIBIX YePBEH B COBPEMEHHOM
o6uocdepe — MIOCKUE YepPBH, CPEAN KOTOPHIX TAKKE €CTh HEMAJIO Mapa3uTOB YETIOBEKa.

OTBETHI:

1. Cpenu KpyTabIX YepBeil ecTh Kak CBOOOIHOKHUBYIIME BUJIbI, TAaK U OOUTAIOIINE B
OpraHu3Me JKUBOTHBIX, PACTCHUHN UJIM TPUOOB

2. | DneKTpoH-TpaHCHIOPTHAS IIETIb BCETJa aCCOLMUPOBAHA C MEMOPAHOIA; y 9yKapuoT OHA
CBsI3aHa C BHYTPEHHEH MeMOpaHON MUTOXOHIPUIMA

3. | HepBHbIif nMnysibC, pasymeercs, mepeacTcss OT MOTOHEHPOHOB MBIIIEYHOU KIIETKE, HO
JOCTHUraeT e€ Mo MHHEPBALIMOHHOMY OTPOCTKY, 00pa30BaHHOMY CaMHM MHOLIUTOM

4, YenoBek 3apaxkacTcCs, IIporiiarbiBas Hﬁl.[a, KOTOPBIC COACPIKAT ITUNINHOK

5. | bamxkaiiye poICTBEHHUKY KPYTJIBIX YepBEi B COBPEMEHHOI Onocdepe — BOIOCaTUKH
(memaTomopdsl). [IpuHUMAaHCh TaKKe CIEAYIONTUE BAPUAHTHI: CKATHIA0(OPHI,
rOJIOBOXOOOTHEIE, 11e(haTOPUHXH, YICHUCTOHOTHE, TAHAPTPOIIO/IbI

3amanue 10. 3agaya nmo MoJeKyJasIpHOW Ouosiorum W OuoMH(pOpPMATHKE.
MakcumMaibHasi orieHKa — 5 0ajlIoB.

Bsml
Ball 400 6oo Boll 600 500 450
900 Ecil . Bsml
Bsml Bsml Ecil
sm
Bsml 500
900
200 900 1100 Bl Balll
900 9
900
Ecil
“ . Bsml 950
Bsml Ecil Bglll
900 900
Bsml
700 Ecil 900 Ecil 1000
Mnasmunpa Nel Mnazmupga Ne2 Mnasmmpga Ne3

B naGoparopuu ObIITN MOTEPSIHBI STUKETKH TPEM K MUKPOIIPOOUpPKaM C IJIa3MHUIaMU, U TeTephb
B MOPO3WIBHOM KaMepe OHM XpaHATCA HENOANMCAaHHBIMHA. OJHAKO y Bac COXPAHUIIUCH KapTHI
IU1a3MHU (CM. PUCYHOK BBIIIE), HA KOTOPBIX KPAaCHBIMH TOYKAMU OTMEYEHBI CAWThl PECTPUKLUU
(pa3pesanus nocnenoBarenbHocTH JIHK) 1 ykazansl paccTossHus Mexay dTUMU caiiTamu. Psgom ¢
TOYKAMM YKa3aHbl HA3BaHUs COOTBETCTBYIOILIUX DHIOHYKIIEA3 PECTPUKLIM.

HeoOxoaumo mOCTaBUTH OSKCIEPUMEHT, IO3BOJISIIOIIMKA  pPa3IMuUTh OSTH IUIa3MHUABI  C
UCIIOJIb30BaHUEM IPECTABICHHBIX Ha pUCYHKe 3HJ0HYyKIea3 pectpukuuu (Ecil, Bsml, BglIl). s
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ATOTO COAEPKUMOE KaKIOW MHUKPOIPOOMPKH pacrpeneNii mo TpéM EMKOCTSM MU J100aBUIN B
KOKIYI0 W3 HUX TOJBKO ONHY W3 3HAOHYKJIea3. [lomyunBmmecs B pesynbrare dparmentsl [JHK
pa3feIuiIy 1o JJIMHE TP MIOMOIIH Teb-3JIeKTpodopesa.

[lepeuniciute Bce  HHAOHYKJIEa3bl PECTPUKIUH, KOTOpPble TMO3BOJSAT BaM  OTIMYUTH
HIDKENIEpeUrcaeHHble mapbl 1uiazMui. COOTBETCTBYIOIIME Ha3BaHMs IUJIa3MUJl 3alUIINTE B
OTBEJIEHHBIE TIOJIS Yepe3 3alATyro U 6e3 mpoOesnoB.

1. Otmmuuts mnasmuy 1 ot masmuast 2 — Ecil,Bsml
2. OtmnunTh wiazmuay 2 ot miasMusl 3 — Ecil,Bsml,BglIl
3. Ornmumumts mnazmuay 1 ot mnazmuast 3 — Ecil, Bsml,BglII

4. Kako# iiHBI OyyT MAaKCUMaIbHBI 1 MUHUMAJIBHBINA ()parMeHThI TPH BO3JICHCTBUH Ha TIJIa3MU/IbI
cmecu sHoHyKiea3 pecrpuknuu Ecil u Bglll Ha cmech mumasmun Nel u Ne3? CooTBercTByOIINE
Yyclia 3aUIINTE B OTBEAEHHBIE OIS

MaxkcumanbHblil pparment: 2300
Munumanbnbeiii pparment: 900

3ananme 11. PexoncTpykuus puiiorenun. MakcumainbHas olieHKa — 5 0asuioB.
Ilepen BamMu coBpeMeHHOE (UIOreHeTHYeCKoe JpeBO (KiIagorpaMma) HbIHE JKUBYIIUX
YJICHUCTOHOTUX, Ha KOTOPOM IIOKa3aHbl CHHANOMOpP(HBIE* NpPU3HAKK HEKOTOPHIX TAKCOHOB.
Heckonbko Ha3BaHMIl TaKCOHOB M IMPHU3HAKOB MPOIYIIEHBI, OHM 00O3HAYEHBI, COOTBETCTBEHHO,
OykBamMu (TakcOHbBI) W IMdpamMu (Mpu3HaKu). BcTaBbTe Hemocraromye Ha3BaHHUS TAKCOHOB U
IIPU3HAKH, BBIOpAB UX U3 CIUCKOB. BHuManue (!): CMCcKY TAKCOHOB U IPU3HAKOB JIaHBI C U30BITKOM.
IIJIH OTBETA MEPECHCCUTE COOTBETCTBYIOIIUC 3JICMCHTHI U3 CIIMCKOB Ha KJIIaA0TpaMMy.

*CunanoMmopd¢usi — NpU3HAK, BOSHUKIIHNIA B XOJ€ 3BOJIOIUHU Y OOIIEro mpeaKa JAaHHOTO TaKCOHA
(K1aapl) ¥ JOCTABIIMKACS IO HACTEACTBY MTOTOMKAM 3TOro npenka. [Ipumep cunanomopduu 11 Trma
UneHUCTOHOTHE — HAMYME WICHHUCTBIX KOHEYHOCTEH, KOTOphIE KOT/AAa-TO BO3HHUKIM Y OOIIEro
IpelKka BCEX UWIECHHUCTOHOTMX W HPUCYTCTBYIOT Yy IpPEICTaBUTENEH BCEX KJIACCOB, BKIIOYas
BBIMEpIINE. 3aMETHM, UYTO Y MATUYCTOK (Mapa3sUTHUECKUe PaKooOpa3Hble) KOHEYHOCTHU ITHOO
OTCYTCTBYIOT, 1100 HE UMEIOT WIEHUCTOTO CTPOECHHUS, HO B IAaHHOM CITy4ae UX U3MEHEHUE SBIISETCS
BTOPUYHBIM.
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[pyQk Brnto4aeT TpK 3 OpraHbl BblgeneHus

cermeHTa ¢ napHbIMK Pa3BMBAKOTCA U3 IHTOOESPMbI
OOHOBETBUCTbIMW

KOHEYHOCTAMWM

OMMaTUaNKU CMOXKHBIX [Na3 BKIOYaoT
YeTbIpe KNeTKW, obpasytoLne
KpMUCTanNMUYECKNii KOHYC

OnucTocoMa pyauMeHTapHa,
crnepenn nMeeTcst XoboToK

—

Teno pasgeneHo Ha npocomy
(nepegHan Tarma) U onNUCTOCOMY
(3agHAsA Tarma), KOHEeYHOCTH
NepBoi Napbl XBararenbHble

TyJ'IOBI/ILL[e BKIMHOYaET MHOIO CErMeHTOoB C
napHbIMW OOHOBETBUCTbLIMU
KOHEYHOCTAMMU, OMMaTUaOUN CNOXHBbIX
rnas 6es KpUCTannmM4yecKoro KoHyca
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O
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CHHCOK TaKCOHOB: CIHCOK MPU3HAKOB:

e KpbliaTbie HACEKOMBIE e Teio pa3eneHo Ha TOJOBOTPY/Ib U OPIOIIKO,
e MHOrOHOXKHU KOHEYHOCTH IIEPBOU IAphI BBIIOIHSAIOT

o CKOpPIHUOHBI YyBCTBUTEIbHYIO (DYHKIIHIO

e Tpmioouts ® DK30CKEJIET COCTOUT U3 OTHAEIBLHBIX

e [laykooOpasHbie IJIACTUHOK (CKJIEPUTOB), COCTMHEHHBIX

COYJICHOBHOM MeMOpaHOH

e Tperbs napa KOHEYHOCTEN NpeoOpa3oBaHa
B BEPXHHE YETIOCTH (MaHIUOYIIbI)

e TpaxeliHOE JbIXaHUE, MAJIbITUTUEBBI
COCY/1bl Pa3BUBAIOTCS U3 AKTO/IEPMBI

e Komner onrcrocomsl 00pa3yeT JJIMHHBIN
IIIHTI

e 3ajHUE KOHEYHOCTHU MPEBPATUIIUCH B
NayTUHHbIE 0OPO/IaBKU

OTBETHI.

TakcoHEI:

A. MHOTOHOXKH
b. [TaykoobOpa3Hbie

[IpusHakuy:
1. JIy1st ME4EeXBOCTOB: KOHEIl OITUCTOCOMBI 00pa3yeT JIMHHBIN IITUIT

2. 1511 WIEHNCTOHOTMX: IK30CKEJIET COCTOUT U3 OTIENbHBIX IJIACTUHOK (CKIEPUTOB), COETUHEHHBIX
COYJICHOBHOM MeMOpaHO

3. dnsa manauOyuiar (knana Hlectunorue+’PakooOpa3Hbie”+MHOTOHOXKKH): TPEThS Mapa
KOHEUHOCTeH 1peobpa3zoBaHa B BEpXHUE YEIIOCTU (MaHIHOYJIbI)

3aganue Nel2. Padora ¢ nundopmanueii. Makcumanbnas onenka — 10 6anios.

BaumarensHO HquHTaﬁTe MMPpEAJIOKCHHBIC (I)paFMCHTBI TEKCTAa U PACCMOTPUTC PUCYHKH, 3aTCM
NEPEXOAUTE K BBIITOJITHCHUIO 3aJIaHUIl.

®parmenr 1.

I'opMOHBI — OHOJOTMYECKH aKTHUBHBIE BELIECTBAa, JCHCTBYIOIIME B OUYEHb HM3KUX
KOHIIGHTPALUAX U PETyIUpyromue GU3NOI0OrMYECKHe MPOLECChl B )KUBBIX OpraHuzMax. ['opMOHBI
UMEIOTCS HE TOJbKO Yy JKHBOTHBIX; IIOJI00OHBIE BEIIECTBA PACTEHUIl MPUHATO HA3bIBAThH
¢utoropmonamu. Tak, y pacTeHMH eCThb CBOM T'OPMOH pocTa — ayKCHH, MOJOOHBI HEKOTOPHIM
TOPMOHAaM MO3BOHOYHBIX, a TMPOLIECCHl JIEJEHMUSI KIETOK pEryJupyroTcs LUTOKUHUHAMM.
CanunuiioBast M )KacMOHOBAsI KMCJIOTBI 3aIlyCKalOT CBOM PEryJISTOPHBIE KaCKaJbl B OTBET Ha aTaKy
[IaTOTEHOB, a BO BPEMs 3aCyXH, 3aTOILIEHUS WM UHBIX HEraTUBHBIX aOMOTHMYECKHX BO3JEUCTBUI
HAuMHAeTCs HaKOIUIeHHEe aOCHU30BON KHCIOTh. MHOTIOKJIETOYHbIE PACTEHUs — MPHUKPEIICHHBIE
OpPraHMU3MBl, I0ATOMY, B OTJIMYME OT OOJBIIMHCTBA >KMUBOTHBIX, OHM HE MOTYT aKTHBHO M30erarb
JeWcTBUS HEOJaronpusaTHBIX (AKTOpOB cCpelbl, HO MOIYyT K HHUM IPHCIIOCOOMTHCS, YeMy
CHOCOOCTBYET X MHOTOTPaHHBIA METa0O0IM3M. XUMHUYECKask MPUPOja TOPMOHOB PAaCTEHH BeCchMa
pasHooOpa3Ha. Hampumep, ¢uToropmMoHamu SBISIOTCS HPOU3BOJIHBIE AMHUHOKHUCIOT (AyKCHH,
CAJINLIUJIOBAsl KHUCIIOTA), MUTMEHTOB (abclu30Bas KHUCIOTA), JUNUAOB ()KaCMOHOBAas KHCIOTa) U
crepousioB (OpaccuHoctepounsl). EcTh y pacreHuil u nentugHsie ropMonsl (cucremuH, CLE-
TIeTITUIBI ).

[IpencraBineHHbIN BbIIIE CHMCOK M3BECTHBIX (DPUTOrOPMOHOB HEIOJIOH, TeM Oojiee YyTO U B
HacTosIee BpeMs HccieaoBaTen oOHapyKUBAIOT UX HOBbIE Kiacchl. Hanpumep, yxe B XXI Beke
HAYYHBII MUP MPU3HAJI CYIIECTBOBAHHE €IlIE OJHOM IPYIIBl PUTOrOPMOHOB — CTPUT0IaKTOHOB (CJI)
— BEUIECTB, BIEPBbIC BHISIBICHHBIX B KAYECTBE CTUMYJIATOPOB IIPOPACTAHMSI CEMSIH MMapa3UTUUYECKUX
pacrenuii poma crpura (Striga sp.) mu3 cemeiicTBa 3apa3WXoBbI€, 32 YTO OHU M TOJNYYHIIH CBOE
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Ha3zBanue. [lo cBoeit xumumueckoil mpupoae (puc. 1A) 3TH BemiecTBa MPEACTABISIOT COOOU
TPUIIMKJINYECKHE JTAKTOHBI (4acTh MOJIEKYJIbI, 0003HaueHHast OykBamu ABC), KoTopbie coeTuHEHbI
CHOJIbHOM CBs3bI0 ¢ OyTeHonunoM (D-konbiiom). Ha pucynke 1b npencraBnena cxema OnocunTesa
CTpUrojakToHoB. [IpeniecTBeHHUKaMH BCEX CTPUTOJIAKTOHOB SIBIISIOTCS KapOTHHOMIBI, & TIEPBbIE
ATanbl CHHTE3a MPOTEKAIOT B IUIACTUAAX: [-KapOTHH W3 mpauc-(GOpMbI NpeBpaliaercss B yuc-
KoHpuryparuio moj aeicteueM pepmenta P-kaporun-uzomepassl (D27). Hanee 9-yuc-B-kapotun
nox neiicteueM (QepmentoB amokcureHa3 CCD7 u CCDS8 pacmieruisiercs W CTaHOBHTCS
KapJIaKTOHOM, KOTOPBIA BITOCJICICTBHHM OKUCIISICTCA B IMTOILIa3Me ¢ ydactueM ¢epmenta MAXI1
(uutoxpoma P450), mnpeBpamasice B 5-I€30KCUCTPUrOJ — MPEALIECTBEHHUK OCTAJIbHBIX
CTPUTOJIAKTOHOB, HAIIPUMEP CTPHUToJIa U opoOaHXoia.
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JpyTHe CTPHT MIAKTOHEI

Pucynok 1. A. CtpykrypHas ¢opmyna crpuroiaktoHa. b. Cxema OGMOCHHTE3a CTPUTOJIAKTOHOB.
[losicHeHus B TekcTe.

®parmenr 2.

BerBienune — mpouecc oOpa3oBaHUs HOBBIX NOOErOB, KOTOPBIA OIpeneNseT XapakTep uX
B3aMMHOTIO PAcCIONIOKEHUsI Ha cTe0lie, MHOTOJETHEH BeTBU WM KopHeBuule. HambGonee nsyden
KOHTPOJIb BETBJICHHSI, OCYILIECTBIISIEMbIN ayKCHHOM, KOTOPBIN BBIpaOaThIBAETCS B MOJIOJIBIX JIUCTHSIX
Ha BEpXYIIKE TJIABHOTO Modera U TpaHCIOPTUPYETCS BHU3 IO PACTEHHIO. AYKCHH — €IMHCTBEHHBIH
TOPMOH, JUIsl KOTOPOT'O XapaKTepeH MOJIAPHBIN TpaHcopT. OJHAKO 32 BETBJIEHUE OTBEYAET HE TOJIBKO
ayKCHH, HO U Jipyrue (UTOrOPMOHBI, B YACTHOCTH LIUTOKUHUHBI U CTPUTOJIAKTOHBI, AEHCTBYIOLINE
KaK €ro aHTaroHUcThl. CTPUTOJIaKTOHBI OJABIISIOT POCT MOYEK, TOT/Aa KaK IUTOKWUHUHBI, HA000POT,
ero axkTuBupyroT. Crnexktp QYHKUMA CTPUTOJAKTOHOB HE OrPaHUYHMBAETCS CTUMYJIALUEH
IIpOpacTaHus CEMsH Mapa3UTUYECKUX PACTEHU M peryisuued BeTBiaeHUs. CuuTaercs, 4yTo HX
OCHOBHas poJib — 00pa3oBaHue apOycKyJsipHOH 3Ha0TpodHON MuUKOpU3bl (AM). Kpome Toro, onun
CMOCOOCTBYIOT aKTUBHOMY HAaKOIIJICHUIO aHTOIIMAHOB.

Ha pucynke 2 npencraBieHbl GeHOTHIIBI TPEX PaCTEHUMN: ¢ HOPMaIbHBIM F€HOTUIIOM (JIUKOTO
TUNIA), MYTAHTHOTO pAacCTEHHUs, KOTOpPOE HE CIOCOOHO CHHTE3UPOBaThb MM BOCHPUHUMATH
CTPUTOJIAKTOHBI, M PACTEHHUsS] C HOPMAJIbHBIM T'€HOTHIIOM, HO IPOU3PACTAIOUIETO B YCIOBUAX
HezmocTaTtka (GochaToB B MOYBE, YTO BBI3BIBACT IMOBBIIIEHHE YPOBHS CHHTE3a CTPUTOJAKTOHOB. Y
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pacTeHMii AWKOTO THUIMA, MPOU3PACTAIONINX B OOBIYHBIX YCIOBUSX (pHC. 2A), CTPHUTOJIAKTOHBI
CIOCOOCTBYIOT YMEHBIUICHUIO BETBJICHUSA 3a CUET MOJaBICHUS pOcTa OOKOBBIX MMOOETOB U KOPHEH, HO
IpPU 3TOM CTUMYJMPYIOT POCT PAaCTEHHUS B BBICOTY, OOpa30oBaHME HOBBIX KOPHEBBIX BOJIOCKOB,
BTOPUYHBIA POCT, M, KaK CJIEICTBHE, CTapeHHUE OpraHu3Ma. Y pacTeHHi-myTaHTOB (puc. 2b)
obpazyeTtcs Ooublie 60KOBBIX TOOETOB M KOPHEH, CHIKEH BTOPUYHBIN POCT M (HOPMHUPYETCSI MEHBIIIE
CUMOMOTHYECKUX CBSI3€M C COBMECTHMBIMH BHUIaMU TpuOoB, oOpasyromux AM. CHmkeHue
conepkanust pocharos (puc. 2B) BBI3BIBAET Y PACTEHUN TUKOTO THUIIA MOBBIIIEHHOE TIPOU3BOICTBO
CTPUTOJIAKTOHOB, YTO MPHUBOJIUT K euié O0ibllIeMy MOJABICHUIO BETBJICHHUS, U, IEPBOHAYAIBHO, K
YCHJICHHIO POCTa OOKOBBIX KOPHEH M KOPHEBBIX BOJIOCKOB, a TAKXKE K YBEIMYCHHIO KOJIMYECTBA
CUMOUOTHYECKHX CBA3CH.

b W
BEICOTA PACTEHHA mulp-

!

»

Bersnerne

BropHIHEI pocT
Craperne

Iprparomee
KOpHH

BokoBBIe KODEH wesssl] i
/J ey AM rprGEI

A Koprepnie — 1 B.

® BOJIOCKH
Pucynok 2. A. Pacrenue nukoro tuma. b. PacreHune-MyTaHT ¢ HapylIeHHON NPOIyKIHEH Win
YYBCTBUTEIBHOCTBIO K CTpUroiaKkToHaM. B. Pactenue nukoro tuma, npouspacTaroniee B yCIOBUAX
HU3KOTO cojiepx)anus coeuHeHuit ¢pocdopa. [loscHenus B Texcre.

KOpHH

P
]

B Kopnessie

e BOTOCKH

B kaxxnom u3 npuBei€HHBIX HIDKE 3a1annii BeioepuTe BCE nmpaBuibHbIe BapuaHThl 0TBeTa. Kaxapiii
OTBET 3aMHIIUTE B CIEIHAIBLHO OTBEEHHOE MOJIEe B BUJIE MOCIE0BATEILHOCTH OYKB B alpaBUTHOM
nopske (06e3 3HaKOB MPENUHAHUS U TPOOEJIOB, PETUCTP HE BAXKEH).

1. [IpounTaiite pparment 1 u paccMotpute pucyHok 1. Kakne komnapTMeHThI KJIETKH BOBJICUEHBI B
OMOCHHTE3 CTPUTOJIAKTOHOB?

a) I[uroriazma

b) Xnoporuacrt

c) Ilnazmanemma

d) MuTtoxoHapus
Ortser: ab

2. IlpounTaiite ¢pparment 1 u paccMorpute pucyHok 1. Kakue xumudeckue peakiiuy MpoucxosT B
nporecce OMOCHHTE3a 5-1€30KCUCTpUrosia’?

a) Msomepu3arus

b) Orepudukarys

¢) Huxnuzamms

d) Oxkwucnenue
Ortser: acd



3. Omnwmpasce Ha uHOpMmaiuio, npuBenAéHHYr0 BO (parmeHtax 1 w 2, BBIOEpUTE BEpHBIC
YTBEPIKJICHUSL.

a) CanuiuioBas v )KaCMOHOBASI KMCIIOThI CHHTE3UPYETCS U3 aMUHOKHCIIOT

b) CrpuronakToHbI TPAHCIIOPTHUPYIOTCS MOJISPHO

C) AOcCIH30Bas KHCIOTA U CTPUTOJIAKTOHBI SIBJISOTCS MPOU3BOIHBIMH TUTMEHTOB

d) AyKCUHBI, TUTOKHHUHBI U CTPUTOJAKTOHBI KOHTPOJIMPYIOT POCT Ma3yIIHBIX TOYCK
Ortgert: cd

4. Onmpasick Ha HHPOPMAIHIO, IPUBEACHHYIO BO (parMeHTe 2 M Ha PUCYHKE 2, BRIOEPHUTE BEPHBIC
YTBEPIKICHHUSL.

a) Pactenme, MyTaHTHOE 10 TeHaM, pETYJIUPYIOLIMM CHHTE3 CTPHUIOJIAKTOHOB |
BOCIIPUUMYHUBOCTh K 3TUM TOpPMOHaM, 00pa3yeT MEHbIle OOKOBBIX BETBEW M KOPHEH, YeM
pacTeHne ¢ HOpMaJIbHBIM (pEeHOTHIIOM

b) Pacrenus, BeIpallleHHBIC B YCIOBHSIX C HOPMAJIBHBIM COIepKaHueM Goc(aToB U B YCIOBHIX
UX HEJOCTaTKa, 00pa3yroT 00JIblIe CHMOMOTHYECKUX CBS3eH ¢ apOyCKYIIPHO-MUKOPHU3HBIMU
rpubamu, 4eM PacTeHHUs, HEBOCIPUUMYKBBIC K CTPUTOJAKTOHAM

C) Pactenue, BbIpalleHHOE B YCIIOBUSIX HOPMAaJbHOTO COJCpIKaHUS coeduHeHuil (docdopa,
00pa3zyeT MHOTO MPHUIATOYHBIX KOPHEH

d) Pactenwus, MyTaHTHBIC 10 TE€HAM, OTBEUYAIOIIMM 33 CHHTE3 HJIH BOCIIPHSATHE CTPUTOJIAKTOHOB,
CHJIbHEE BETBSTCS, YeM HOPMAJIbHBIC, HO IIPH ATOM UX BBICOTA, KaK IMPABHJIO, HUKE

Otger: bd

5. Ucnonb3yst ”HPOPMALIUIO, TPUBEIEHHYIO B TCKCTOBBIX ()parMEeHTaX M Ha PUCYHKAaX, a TAKXKE Balllld
3HAHUS, BEIOCPUTE BEPHBIC YTBEPKICHUS:
a) Pacrenus o0b14HO 00pa3yroT AM ¢ nmpeacTaBUTENIMU Oa3uanAILHBIX TPHOOB, HAIIPUMED,
noa0epE30BUKaMU
b) TopMOHBI CTEPOUIHOM MPUPO/IBI BCTPEUAFOTCS HE TOIBKO Y JKUBOTHBIX
C) Pacrenus ciocoOHBI CHHTE3UPOBATH BEIIECTBA, BHIMOIHSIONINE (YHKIIMH TOPMOHOB H Y
HEKOTOPBIX JIPYTHX OPraHU3MOB
d) ComaroTrponuH 4ejg0BeKa, MOA0OHO CHCTEMHHY PaCTEHUH, SIBISCTCS MOJTUMEPOM
Ortsert: bed

3aganue 13. 3agaua mo reneruke. MakcumanbHas orieaka — 10 6ayuios.
PCI_HI/ITe 3a11aqy " 3aITMIIUTEC OTBECTHI B OTBCI[éHHBIe I10J14.

Kakoe pacienienre no peHoTHy A0HKHO HAOII0aThCsl B AHATU3UPYIOLEM CKPEIMBaHUN
JUTETEPO3UTOTHI

M N

m n
€CIIM pacCMaTpHUBaeMble I'eHbI CLEIUIEHBI, @ YaCTOTa KPOCCUHTOBEpa MKy HUMH coctanister 40%?
IIpu 3ToM reH M oTBeuaeT 3a CMHTE3 KpacHOro murMeHTa, a red N koaupyeT 0enoK, MOJHOCThIO
paspymaronmii  JaHHbl nurmeHt. McxonHoe coenuHeHue OecuBeTHo. [l pemieHus 3anauu

3anonHuTe Tabmuny. KpacHbie ocobu o6o3naubTe OykBoi K, GecuBernbie (Oenbie) — OykBoil b.
['eHOTHIIBI TAMET OTAEIMUTE APYT OT JIpyra 3amsTol U MPOOeTOM.

DJIEMEHTHI OTBETA OTBeThI:
@DeHOTUN AUreTePO3UroTHON 0COOU 5

(bykBeHHOE 0003HaUCHHE)
Cpenu Hux: T€HOTHIIEI

MN, mn

HEPEKOMOMHAHTHBIX
ramer
ux cymMmMmapsas o (%) 60%
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TEHOTHIIBI
Mn, mN
PEKOMOMHAHTHBIX TaMeT
ux cymmapsas g0 (%) 40%
TCHOTHUIIBI TAMET,
MAFOLINX HAYaI0 Mn
KpPacCHBIM MTOTOMKaM
ux cymmapsas g0 (%) 20%
TCHOTHUIIBI TAMET,
IAFOLINX HAadaao OeIbIM MN, mN, mn
MOTOMKaM
ux cymmapsas g0 (%) 80%
Pacuiennenve B noToMCTBE 110
(dbeHoTumny (4uciao ¢ OyKBEHHBIM 1K - 45
o0o3HaYeHHEeM (DEHOTHIIA : YHCIIO C '
OyKBEHHBIM 0003HaUYCHHEM (PeHOTHIIA)

3ananue 14. JlaiiTe pa3BépHyThIil 0TBeT. MakcumanbHas onieHka — 10 6amios.

Onuninre O6HII/IG MCXaHU3MBbI aIlaHTaIII/Iﬁ K OOMTaHHIO B YCIIOBUAX IMOBBIIICHHOM COJICHOCTH Cpcabl
y paCTeHI/Iﬁ M KUBOTHBIX. 3aIIMIIIATE OTBET B OTBe)IéHHOG I10JI€C.

Ortser:

BoimonHas 3TO 3ajaHue, ClIeJOBaJO yKa3aTb HMMEHHO OO0IIMEe MEXaHM3Mbl aJanTaluu,
XapaKTepHbIE KaK JIJIsl paCTEHUH, TaK U JIJIs )KUBOTHBIX, IPOJAEMOHCTPUPOBAB TEM CAMbIM 3JIEMEHThI
CpaBHMTEIBHOrO aHaiu3a. lIpocToe mepeuncinenue aganTanuii pacTeHUM WM KUBOTHBIX, NaXe
camoe IMOJHOe, HO 0e3 yuéTa 0OIIHOCTH, OLICHUBAJIOCH HE OoJiee 4yeM B 5 0aslioB.

K unciay BaxHBIX poGIieM Npu 0OUTAaHUH B OYEHb COJIEHOM cpeJie OTHOCATCS MOBPEXKIAtoIIee
BO3/ICHCTBUE COJIM HAa CTPYKTYpYy OCIKOBBIX MOJIEKYJ, yrpo3a OOE3BOKMBAHHS W TPYAHOCTH
IIOTJIOIEHUS BO/IbI U3 TUIIEPOCMOTUYHOM BHEIIHEH cpebl. /i opraHu3MoB, OOUTAIOMIMX B TAKUX
YCIIOBHSIX, MOTYT OBITh XapaKTEPHBI CIECIYIONINE aarTaIim;

1. IlpenoTBpaieHue NOCTYIVIEHUsI €OJIeH B TKAHU TeJla: Y COJICYCTONYMBBIX PaCTCHUN yBeIHUeHa
CEJIEKTUBHOCTh TPAHCIOPTHBIX OEJIKOB B MOIVIOIIAIOUIMX TKAHAX KOpHS, a TaKKEe HMEeTcs
MHOrocioiHast (2-3 cios KIeTok) »sHaoaepMma c¢ mnosckamu Kacnapu (Hampumep, y
COJIEYCTOMYMBBIX 3JIaKOB); y )KUBOTHBIX — IIPEAOTBPAILEHUE TIOCTYIUIEHUS COJIEN Yepe3 MOKPOBbI
(OapbepHast (yHKIUS KyTHKYJIbI, PAKOBUHBI).

2. BoiBeieHue coJieli U3 OpPraHM3Ma: y pacTeHUH — BBIJCINSIOLINE COJIM BOJIOCKH U KEIE3KH Y
ratopuToB (Jebena, XpycTajlibHas TpaBKa, KEPMEK, MaHTPOBBIE JEpEBbs); y IKUBOTHBIX,
OOUTAIONIUX B YCIOBUSX MOBBIIEHHON CONEHOCTH, BBIBEICHHE U30bITKA COJIEH OCYIECTBIISAETCS
IpU TOMOIIM OpPraHOB BBIJEJIEHHUS, KaOp, KUIIEUHOTO JSnuUTenus. VI3BecTHBI Takxke
COJIEBBIJIEIISIFOIINE JKEJIE3bl HA S3bIKE Y KPOKOJMIIOB, HOCOBBIE JKEJIE3bI UT'yaH, COJIEBBIE JKEJIE3bI
MOPCKHX ITHII.

3. YV opranu3moB, oOMTAIOIUX B MOPCKOH BOJ€ HOPMaJbHOM COJEHOCTH, KOHLIEHTpAIHs coJiel B
TKaHSIX U B BOJIE TIOYTH OJIMHAKOBBI, T.€. BHYTPEHHSS U OKpYy’Karollas cpejja M300CMOTHYHBIL. Y
pacTteHuil-rano@uToB (KMBYIIMX B CIMIIKOM COJIEHOW Cpefe) COJIM HAaKalJUBarOTCs BHYTPH
BaKyoJiel, obecrieuynBasi TEM CaMbIM OCMOTHUYECKOE JaBJIEHUE JUIsl MOCTYIUIEHUS BOJIbI BHYTPb
kieTkd. Kpome TOro, B LMTOIUIa3ME PACTUTENIBHBIX KIETOK HAKAIUIMBAIOTCSI OCMOJIMUTBI —
HU3KOMOJIEKYJIIPHBIE OCMOTHUYECKH AKTHUBHBIE OpPraHWYECKHE COCAUHEHHWs: NPOJIUH U Ap.
AMMHOKUCIIOTBI, OETauHbI, IOJMOJIBI M OJIMTOCAXapU/bl, a TAKKE BHICOKOTUAPO(PUIILHBIE OENKH.
OTU COeNMHEHUs aKKyMYJIUPYIOTCS B OY€Hb OOJBIIMX KOHLEHTPALUAX U YAECPKHUBAIOT BOAY B
KJIETKe, MpeJ0oTBpalias UICTOHUYEHHE THAPATHBIX 000J04YeK OMOMONIMMEPOB M MX JIEHATYpPALHIO.
Kpome Ttoro, ansg MHorux ramouibHbIX pacteHuil xapaktepeH CAM-dorocuHTes, KOTOPHIi,
noMuMo C4-KapOOKCHIIMPOBAHMS HOUbIO, KOTJIa YCThUIA OTKPBITHI, 00ECTIEYNBAET TaKXKe CUHTE3
3HAYUTEIBHOTO KomdecTBa C4-OpraHMYECKUX KHCIOT, HAKATUTMBAIOIIMXCS B BAaKyOJsIX B BUJIEC
COJIEH U MOBBIIIAIOIIMX OCMOTUYECKOE JaBJICHNE AJI OCTYIUIEHNS BOABI BHYTph KiIeTku. Kpome
TOT0, TAJIOCYKKYJIEHTHOCTD (3amacaHue BOJbl B BOJOHOCHOW MapeHXUME) B HEKOTOPOH CTETEeHU
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MOHMKAET KOHIICHTPAILIMIO COJIEH Y pacTeHU-ranoguToB (XpycTaabHas TpaBKa, COJIepoc U Ip.).
3aMedarenbHO, YTO HEKOTOPbIE J)KMBOTHBIE, OOUTAIOIINE B YCIOBHSX HMOBBIIIEHHON COJIEHOCTH,
TaKKe MOTJIOMIAIOT COJIM U3 OKPY KAIOIIEeH Cpe/ibl, HAKAIUINBAsl UX B KPOBU U TKAHEBOM KUIKOCTH,
YTO TO3BOJISIET UM TOAJEPKUBATh HM300CMOTHUYHOCTb, @ XPSIIEBbIE PBIOBI IOJAECPKUBAIOT
OCMOJISIPHOCTb, aKKyMYJIUPYslI MOYEBHMHY. BOJBIIMHCTBO K€ I'MIEPraIMHHBIX >KMBOTHBIX IBIOT
BOJ1y, YTOOBI KOMIIEHCUPOBATh €€ OCMOTUYECKHE TOTEPH.

4. CHUJKeHHe HeraTMBHOIO JeHCTBHUS CoJiel Ha OeJIKH Yy pa3jIM4HbIX OPraHU3MOB JOCTUTAETCA
TaKXKe BBIBEJCHUEM COJIEH M3 KJIETOK C MOMOIIbI0 TPAHCIOPTHBIX OEJIKOB M BOCCTAHOBIIEHHUEM
HOpPMAaJIbHOW MPOCTPAHCTBEHHOM YKIIa KU OSJIKOBBIX MOJICKYJI C TOMOIIBIO CIIEIMATbHBIX OEIKOB
TEIIOBOTO IIIOKa (IIallepOHOB).

5. I MHOTHX COJIEyCTOMYMBBIX OpPraHM3MOB XapaKTEpHbI U30()OPMBbI 0€JIKOB, YCTOHYUBBIC K
JAEeHATYPUPYIOLIeMY 1eliCTBUIO COJIeH.

6. IIpu neiicTBuM JOOBIX HETAaTUBHBIX (PAKTOPOB BAXKHA 3ALMTA OT OKUCJIHUTEJIBLHOIO cTpecca,
OCYyIIECTBIIsIEMasi aHTUOKCUAAHTHOM CUCTEMOM — HU3KOMOJIEKYJIIPHBIMU AHTHOKCHIAHTaMU U
AQHTUOKCHUIAaHTHBIMH (DepMEHTaMH.

7. 3aMeTHM, 4TO TUIIEPOCMOTUYHOCTh BHYTPEHHEN Cpe/ibl MOKET BbI3BaTh CUIIBHOE 00€3BOXKHMBAHUE
(0cOOEHHO y HENpUCHOCOOJIEHHBIX OPraHU3MOB), IIOTOMY PSiA aJAaNTalUil K MOTepe BJaru
(MJI0THBIE BOJIOHENPOHUIAEMbIE MOKPOBBI, 3((EKTUBHOE MOIJIOUICHUE BObI, IKOHOMHOE
BBIICJICHUE W CHUYKEHUE IOTEph BOJBI, HapsAqy C yke ynomuHaBmmmcs B 1. 3 CAM-
(OTOCHHTE30M M 3alacaHueM BOJbl BHYTPH Tella) TaKXKe MO3BOJSAIOT IPUCHOCOOUTHCS K
3aCOJICHUIO.

Bo3MOXxHBI U Ipyrue npaBuibHbIE BAPUAHTHI OTBETA.

3ananue 15. TexHoJ10ruu HccjaenoBanmii. MakcumMmaibHag orieHka — 10 0ayios.
HquHTaﬁTe TCKCT, PACCMOTPUTC PUCYHKHU U BBIIIOJIHUTC 3aAaHU.

Ha onnoii u3 ¢ororpaduit (puc. 1) n3o0pak€H MPOTOUHBIA HUTO(PIyOpUMETp — MPHUOOP,
MO3BOJISIOIINN CPAaBHUTEIBHO OBICTPO MPOAHAIN3UPOBATH OOJIBIIOE YUCIIO KIETOK, IPUYEM Kaxaas
U3 HHUX aHanusupyercss UHAuBUAYyanbHO. [lpuHumn paborel npubopa ciuenyromuid. Kierku
CYCIEH3HH, NPEIBAPUTEIBHO IOMEUEHHBIE CBETAIIUMUCS MOJeKyIaMHu ((IyopoxpomMaMu), OJHa 3a
JPYTo# MPOXOJAT Yepes CrielnaIbHyI0 KaMepy, B KOTOPOil IepecekaroT CBETOBOH (J1a3epHBIif) MTyUOK.
CBerT, ucnyckaeMblii B OTBET Ha 3TO (IyOpOXpOMAaMH, U CBET, PACCESIHHBIN KJIeTKaMU, (HOKYCHPYIOT
U pacKJaJbIBalOT HA COCTABIISIIOIINE IIPU MOMOIIM CIEMUAIBHON ONTHYECKON CHCTEMBI. 3aTeM €ro
PETUCTPUPYIOT JETEKTOPBI, & MOJYYECHHBIE PE3YyJIbTaThl AHATU3UPYIOT MPU MOMOIIU KOMIIBIOTEpA.
3aMeTuM, YTO KJIETKH (OTOaBTOTPOPOB yxke coiepiaT (yopecuupyrolue BenlecTBa, TakKhue Kak
XJ10pouIIT MK PUKOIPUTPUH.

[IpuGop oOnamaer nByMs THIAMHM JETEKTOPOB CBeTopaccesHus. Jlerektop mnpsaMoro
(MaJy0yTJI0BOT0) paccessHUs PacHoI0kKeH Ha OCH JIA3€PHOTO JIyya IpsSMO 3a KaMepoil ¢ IBUKYILIMMUCS
kieTkaMu. Ero neHTpanpHas 4acTh SKpaHMPOBAaHA, MO3TOMY HEPACCESIHHOE H3JIyYeHHE UM He
peructpupyercs. MHTEHCUBHOCTh paccesiHUsl Ha HEOOJBIIOW Yrosl NpONOpPHUOHAIBHA DPa3Mepy
KJIETKHU. J[eTeKTOpbl OOKOBOTO PACCESIHUSI PACIIOJIONKEHBI COOKY M MOATOMY COOMPAIOT M3IIy4YCHHE,
paccessHHOe Ha Oonbmmi yroia. OHO sBIs€TCA CIIEJCTBUEM MHOTOKPAaTHOTO MPENOMIICHHUS U
paccestHus JTy4ya IpHU MPOX0XKIEHUU 4Yepe3 KIIETKY, O3TOMY 3TO M3Iy4YeHHE MO3BOJIAET CYAUTH O
CJIO’)KHOCTH €€ BHYTPEHHEro CTPOEHHs (HaJMyhe pa3HOro pojia BKIKOYEHUH, BakyoJsiel, BeTU4nHa
SJIEPHO-IIUTOIIIA3MaTHUYECKOT0 OTHOWEHUS U mp.). CoBMECTHBIH aHanM3 MpsIMOro U OOKOBOTO
CBETOpPACCESIHUS, TAaKUM 00pa3oM, MO3BOJIAET AEaTh 3aKJIIOYEHHUS O CTPOCHUU KJIETKU B LIEJIOM U
pa3nanyaTth pa3Hble KJIECTOYHbIE MOMYJISINH.



Kaetkn

Pucynok 1. [ToneBoe u nabopatopHoe 000pya0OBaHuUeE.

n

e
(]}

A

dnyopecueHuusa xnopodunna

dnyopecueHUmMa hMKOIPUTPUHA

10 100 102 10° 10° 10° 10" 102 10° 10°
[Tpsimoe cBeTopaccesiHue BokoBoe cBeTOpaccesHue
@®-8Buo1 ©-Buo2 @-Bud3 @ - uckyccmeeHHble riyope-
cyupyrowue yacmuupl
@ - vacmuyp dempuma duamempom 1 MKM

PucyHok 2. Pe3ynbTaThl H3ydeHus TPEX JOMUHHUPYIOLIMX BHIOB (PUTOIUIAHKTOHA OJIHOTO U3 PailOHOB
Tuxoro okeana (mo Marie et al., 2001).

1. BriGepute Ha pucyHke 1 060py0oBaHHE, KOTOPOE MOXKET BaM MOHAI00UThCS /1711 0TOOpa nMpod u
nabopaTopHON 00pabOTKM MaTepualia C IEIbI0 M3YYCHHS KAa4eCTBEHHOTO W KOJIMYECTBEHHOTO
cocTaBa cooOuiecTBa (puromaHkToHa. B OTBen€HHOE MOE 3alMIIUTE TOJIBKO COOTBETCTBYIOIINE
OyKBBbI B aJIpaBUTHOM Mopsiike (03 MpoOeoB U 3HAKOB NPEMMHAHUS, PETUCTP HE BAXKCH).
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OtBet: BBI

BriGepuTe Bce mpaBrIIbHBIC BAPUAHTHI OTBETOB. 3aITUIIKUTE B OTBEAEHHOE 110JIe OYKBBI B al1()aBUTHOM
nopsiike (6e3 mpoOenoB U 3HAKOB MPETIMHAHUS, PETHUCTP HE BAKEH).

2. IIpubop, n3obpaxxEHHBIN Ha pUcyHKe 1B, 11emecoodbpa3Ho UCmoab30BaTh IS
A. Onpenenenus JeMKONIUTAPHON (HOPMYIIBI KPOBU YETIOBEKA
b. Onpenenenus GmomMacchl BHICIIMX BOJHBIX PACTEHUIN
B. Iloacuéra uncna s, BEIHAIIMBAEMBIX CAMKaMU PEYHOTO PaKa B €CTECTBEHHBIX YCIIOBUSIX
I'. Ouenku 107U KyJIbTUBUPYEMBIX KJIETOK, HAXOSIIMXCS HA PA3HBIX ATaax KJIETOYHOrO
LUKJIA
J1. OnpeneneHusi YUCICHHOCTH 0AaKTEePHil pa3HbIX BUJOB B CMEUIAaHHOW KYJIbTYpe

Otset: AT/l

3. B uccienoBanuu, pe3ysibTaTbl KOTOPOIO IIPEACTABICHBI HA PUCYHKE 2:
A. Kaxxnast Touka Ha AMarpaMMax COOTBETCTBYET OJHOU KJIETKE BOJOPOCIEH MIIM YaCTHUIIE
b. Knetku Bogopociieii BuaoB 1 1 3 aKTHBHO HCTIOIB3YIOT (GPUKOIPUTPHUH JUTsl POTOCHHTE3a
B. Bonopocnu, npuHaanexamuye BUay 3, UIMEIOT HanOoJsiee KPyIHbIe KISTKH U 00J1a1atoT 6oee
CJIOKHOUM BHYTPEHHEU CTPYKTYpOH
I'. Pa3mep u BHYTpEHHSISI CTPYKTYpa UCKYCCTBEHHBIX YaCTHUI] BApbUPYIOT CUJIbHEE, YEM KIIETOK
BOJIOpOCIIEN
M. IlpencraBurenu Bua 1, BeposiTHee BCETO, MPUHAJIEKAT K IIPOKApHOTaM

OrtBer: AB/]

4. B nmenaruyeckom cooOIIECTBE, Pe3yIbTAaThl HCCIEAOBAaHNUS KOTOPOTO MTOKa3aHbl HA PHCYHKE 2:
A. BornpIryro 9acTh NEpPBUYHON MPOIYKIUH CO3AI0T OAKTEpUH
Bb. OCHOBHBIMU KOHCYMEHTaMH MIEPBOTO MOPSIKA SBISIOTCS MEy3bl
B. B cocraBe yacTui getpuTa pe3Ko npeodiaialoT MUHEPaIbHbIE KOMIIOHEHTHI
I'. OT6op npo6 PUTOIIIAHKTOHA MOTJIU MPOU3BOAMTE TPU TIOMOLIH OGaToMeTpa
J. IIpoaykiuio GpUTOTUIAHKTOHA MOXHO OTIPENENINTb, 3Hasi KOHLIEHTPALHUIO XJIopoduiia a

Otset: AT/l



