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

O06m1e00pa3oBaTENBHBIN TPEAMET. OMOJIOTHS
2022-2023 yuebHbIii TOT

10 — 11 kuace

Bapuant 1

3ananus 1-6. MHoxkecTBeHHBbII BbIOOP. MakcrmaibHas OLEHKA 33 KaX10€ 3aJaHue
— 5 Gaos.

Bribepure BCE npaBuiibHbIC OTBETHI.

1. Tne B kietke xmamuaomMoHasl Peitarapara (Chlamydomonas reinhardtii) cuaresupyercs AT®D?

a. Hwuromna3zma

b. Sapo

c. Ilmactmapr

d. DHpomIa3MaTHYECKH PETHKYITIOM
€. MuToxoHapuun

2. Bribepure reTepornonmMepHbie COSAMHEHUS, KOTOPhIE MOXXHO OOHApY>KUTh B COCTaBE TKaHEH

pacTeHu:
a. benxnu
b. HykienHOBbIE KUCIOTHI
C. JImmumer
d. Kpaxman
e. TI'emunenaroa0351

3. MHorue y4acTHUKH 3aKJIFOUUTENbHOro 3tana oiaumnuansl CIIOIY mpu BbIMOTHEHMM 3alaHui
HAYMHAIOT OIYIIaTh (PU3NOIOTHYECKHE MPOsIBICHUs cTpecca. K HUM oTHOCATCS:

AXTHUBaUs CHMITATHYCCKON CUCTEMBI

YBenuueHue KOHIEHTPAlUU UHCYJIMHA B KPOBU

[ToBbIlIeHNE TOHYCA MBIIIL] HUKHUX KOHEYHOCTEHN

VYBenuueHne 4acTOThl AbIXaHUs

Vcunenne CIroHOOTACIICHUS

®o0 o

4. ’KuBoTHBIX, OOUTAIOUINX HAa Pa3HBIX 3Talax KU3HEHHOTO UKJIA KAaK MUHUMYM B JIBYX Pa3JIMYHBIX
cpenax  (BOAHOM, HA3e€MHO-BO3JYIIHOW, TOYBEHHOW WJIM  OPraHU3MEHHOH), Ha3bIBAIOT
reTepoTonHbIMU. BpiOepuTe TakuX >KUBOTHBIX:

Komaubs nByycTka

[Inpoxnii nexTern

OOBIKHOBEHHBIN TPYTOBUK

Komap-nuckyH 0ObIKHOBEHHBIH

Cepas xxaba

®o0 o

5. Cpenu LBETKOBBIX PaCTEHUH BCTPEUYAIOTCS IAPA3UTHI:
a. I'pubosn



Jpyrux pacreHui
JloX1eBbIX UepBeil
OIHOKJIETOYHBIX )KUBOTHBIX
bakrepuit

® 00 o

6. AKTUBHOE TIEpEeMEIICHHE OPTaHr3Ma IIPH TTOMOIIN PECHUYEK:

[TpoucxoauT mpu yyacTuu MOTOPHOTO OeJiKa TWHENHA, B3aUMOJICHCTBYIOIIETO C TYOYJTUHOM
[IponcxoauT ¢ UCMOIB30BaHUEM PHEPTUHM, BBIACISIONICHCS TTpu ruapouze ATD
XapaxkTepHo Juis Au3eHTepuiiHon ameObl (Entamoeba histolytica)

BceTpeuaeTcst B OHTOT€HE3€ MHOTHUX MOJITIOCKOB

He BcTpeuaetcst B oHTOreHe3€e mapa3suTHYECKUX JKUBOTHBIX

®o0 o

3ananne 7. AHaiu3 OHOJIOTMYECKOro mpouecca. MakcumanbHas ornenka — 10
0anoB.
[lepen BamMu HM300paKEHUS BBIMEPIIUX OPTraHU3MOB (MJIM HMX YacTei, MCKOMACMBIX OCTATKOB,

PEKOHCTPYKIMH OOBEKTOB), MPHUHAIJICKAIIMX K pa3HbIM TakcoHaMm. PaccMoTpuTe pHUCYHKH U
BBITIOJIHUTE 3a/1aHusl.

poTOBOE
OTBEPCTUE

1. YcraHoBHTE XPOHOJOTMYECKYIO IOCJIEAOBATENBHOCTh AMOX, KOIJa MPOM30ILIO BBIMHUpPAHHE
MOCJIeTHUX TpeACTaBUTeNe MaHHBIX TaKCOHOB. YUHUTHIBATE PaHT IPyMIbl, KOTOPbIM yKa3aH Ha
pucyHkax!

Otset: BEJIBAT

2. Broibepute Bce BepHble yTBepkaeHHs. OTBET 3amuIIUTe B OTBEAEHHOE IIOJIE B BUAE
MOCJIeIOBATENbHOCTH JIATUHCKUX OYKB B aindaBUTHOM Tmopsake (0e3 3HAKOB NpENUHAHUS U
MPOOEIIOB, PETUCTP HE BAXKEH).



>

[TpuunHOi BEIMUpaHUs OpraHU3MOB E MOTIIO cTaTh M3MEHEHHUE CPEIbl X OOUTaHUS
YeJI0OBEKOM

NuOpuauHT MOKET CIOCOOCTBOBATH CHIDKCHUIO YUCIIEHHOCTH U BEIMUPAHUIO BHJIA
Opranusm E Mor oxotutcs Ha npeacTaBurtelneit kinacca b

CX0JICTBO CTPOCHUS 3aTHUX KOHEUHOCTEH oprann3ma [” u romy0s SBIsSETCs CIeACTBUEM
KOHBEPIE€HTHOM 3BOJIIOIUU

E. Ha pucynke /| nu3o6paxén ramerodur

OtBet: BC

COw

3. Ykaxure pycckoe Ha3BaHHE KJIacca, K KOTOPOMY OTHOCHTCSI OPraHU3M, H300paxEHHBIN Ha
pucyHke A

OTtBeT: MJIEKOIUTAIOLIIIE

4. Ykaxute OykBeHHOE (-ble) 0003HaueHue (-1) pUcyHKa (PUCYHKOB), I/ie H300paKeHbl 00UTATENIN
MOPCKOTO IIebdha

OtBet: BBE

5. YkaxuTe OyKBEHHOE 0003HAUYEHUE OpraHW3Ma, BHEITHHIA 00JIMK KOTOPOTO U3BECTEH 11O
PUCYHKaM XyJI0’)KHUKOB, U3YYaBIIIUX >KUBBIE 00pa3Ilbl

Otset: I’

3ananue 8. PabGora ¢ uM300pakeHUsAMH 00BEKTOB. MakcuMmajabHasl OIICHKA — S
0aJUI0B.

Ha ¢ortorpadusx wnzoOpaskeHbl cieapl >KU3HEACATEIbHOCTH pa3IMYHbIX JKUBOTHBIX (HO He
YeJI0BeKa), KOTOPhIX MOKHO BCTPETUTH B jiecax JIeHHHrpajackoi obnactu. Onpenenute oTpsbl, K
KOTOPBIM OTHOCAT 3THX KMBOTHBIX, U 3aIMIINTE UX PYCCKUE HA3BAHUS B OTBEAEHHBIE TIOJIS PSJIOM C
COOTBETCTBYIOLIMMH OYKBaMHU.

2t Y < 4y s
— N e T

OtBeThI:
A — XKectkokpsuasie (Kykn)
b — I'pe13yHBI



B — KurtonapnokonsiTHble (IIapHOKONIBITHBIE)
I' — I'pe13yHBI
J1 — CeT4atokpslibie

3ananue 9. PaGora ¢ TekcToM (MOMCK M HCIIpPaBJieHUe OIIUO0K). MakcuMabHas
OILIEHKAa — 5 0a/IoB.

Ilepen BamMu TEKCT, colepKalluii MATh OMOJOTHYECKUX OLIMOOK. BHHUMATenhbHO MpOYTHTE €ro,
HalauTe OMMOKU U OOBSICHUTE, B YEM OHH 3aKIIOYAIOTCS, BIIMCAB OTBET B OTBEEHHOE TOJIE.
Buumanue! Hcnpasienue ¢pasbl HCKIIOYUTENBHO OTPULAHMEM (Umeem — He umeem,
ecmpeuaemcsa — He ecmpeuaemcsa N T. 11.) He 3acuuTbiBaercs. Heodxoaumo copmyiupoBarthb
yYTBepAuTeIbHbIE NPEAI0KeHHUsI.

lactputr — 3a0osieBaHME >KENyAKa, XapaKTepU3YOLIeecs IOpaK€HHEM €ro CIW3HCTOH
000JI0YKH, KOTOpasl MpEACTaBICHA OJHOCIOWHBIM CTOJIOUATBIM JSmuTeNreM. Bocnanenwe u
paspy1ieHue 000J0YKU MPUBOJUT K HAPYLIEHNUIO OCHOBHBIX (PyHKLUI *enyaka. PacnpocTpaHéHHble
CHUMIITOMBI TaCTpUTA: TOIIHOTA, MEpUOJUYECKasi O0Jb B JKUBOTE, OCOOCHHO A0 WM TOCJIE €Ibl,
HENPUSITHBIN IPUBKYC BO PTY.

VYuéHple n0Ka3alM, YTO BO MHOTUX CIIydasxX HPUYMHON 3TOro 3abosieBaHMs SBISETCA
OaktepuanbHas uWH(pEKIHMS — 3apaxenue Oakrepueit Helicobacter pylori. XemukobGaktep —
rpamMoTpuLaTeNbHas OakTepusi, KOTOpas He OKPAIINBAETCs KPUCTANIMYECKUM (PHOJIETOBBIM, TaK KaK
HE UMeeT KJIETOYHOH cTeHKu. bappu Mapmamn, onun u3 naypearoB HobeneBckoi mpemun, KoTopast
ObLTa mojydeHa 3a uzydeHue cBszu H. pylori ¢ pasBuTuem ractpura, peluics 10Ka3aTh 3Ty CBs3b
Ha cebe, BbITUB OaKTepHalIbHYIO0 KyJIbTYpYy. BriociencTsuu y Hero 1eicTBUTENBHO Pa3BUIICS TACTPUT.

B cocraB xenyJ0O4HOro CoKa, Kak U3BeCTHO, BXoAUT coisiHast kuciora (HCI), B cBsi3u ¢ uem y
HEro CHJIBHO CHWXEHO 3HaueHue pH. M3-3a Takol arpecCHBHOW Cpelpl B JKEIyJIKE OTCYTCTBYET
coOCTBEHHasi HOpMaJibHasi MUKpOQIIopa, a IpU MOMaJaHUU B HEro OOJIBIIMHCTBO OakTepuil 1100
norudaroT, MO0 CTaHOBATCSA MHaToreHHbIMU. Kuciora, mOMMMO 3allMThl OT MATOT€HOB, UIPAET
BaXXHYIO pOJIb B MHILEeBapeHuH. biarogaps eif pazdyxaer U npeBpalaeTcs B XMMYC [TUIIEBOI KOMOK,
JEeHATypUPYIOT O€JIKU MUILHU, aKTUBUPYETCS (PEPMEHT TPUIICUH.

Xenuko6akTepy NpHUILIOCh IPUCIOCOOUTHCS K TaKkoi cpeae. UToObl HeMTpanu30BaTh KUCIOTY,
OaxTepus oOpa3yeT aMMHaK, IOATOMY IIPU FaCTPUTE BO PTY X035MHA OAKTEPHH MOSBISETCS IPUBKYC
U 3amax ammuaka. KieTkn jKenyJOYHOro SIMUTENHs MOKPBITHI TOJCTBIM CJIOEM CIM3U, B COCTaB
KOTOpOM BXOJSAT B OCHOBHOM BOJIa M JIMMH/bI. bakTepuu paciuerisioT Ciiu3b U, IPOHUKHYB CKBO3b
He€, NPUKPEIUIAIOTCS K KIETKaM, BUJIOM3MEHSSA HX. BCE 3TO MOXKET NMpUBOIUTH K BOCIAJIEHHUIO
CIIM3UCTOM 00O0JIOUKH U Jake K 00pa30BaHUIO 53B.

OTBETHI:

1. | Causucras 06010u9Ka KeNlyKa BKIOYAET OJHOCIOWHBIN SMUTEINH, PHIXJIYIO BOJIOKHUCTYIO
COCJIMHUTENIbHYIO TKaHb U TIAJIKY MYCKYJIaTypy

2.|Y rpamMoTpHIATENbHBIX OaKTepHil €cTh KIETOYHAs CTEHKa: HajJ MX IJIa3MaTHYecKOn
MEeMOpaHOW HAaXOAMTCS CJIOH TOJMCAXapUAO0B, IOKPBITBIA €M OJHOW OWIMIHIHON
MeMOpaHoi

3. | B xkenynke Toxxe MPUCYTCTBYET HOpMasibHast MUKpodIiopa, XoTs U 00eauénHas. Hanpumep, B
e€ coctaB BXxoasaT naktodammuiel (Lactobacillus sp.). Tor ke Xenukobakrep BcTpeyaercs B
)KeJy/iKe y OOJIbIIIeH YacTH HACEJICHHUS TJIAHEThI, HO TIATOJIOTHHU BBI3bIBACT JIMIIIb Y HEMHOTHX

4. | depmeHT TpUTNICHH paboTaeT B cIabOIIEIOYHOM Cpeie TOHKOTo KUIIeYHHUKa. B kemy/ake mos
JEICTBUEM COJISTHOM KHUCIOThI aKTUBUPYETCSI (PepMEHT METCHUH

5. | Cnu3p xemyaka COCTOMT B OCHOBHOM M3 BOJBI, CBS3aHHOM ¢ MyIIMHAMU (TJIMKOMIPOTEUIAMH),
u OukapOoHaTta
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3aganme 10. 3agaya no MoJieKyJasipHoil Ouosiormu u OuouHpopmaTuke.
MaxkcruMmasbHast OleHKa — 5 06aJIoB.

Byl

Balll 400 A00 Bsml 350
Ecil

700 700 500

Bsml
300

Bolll

Bsml

TOo
Q00

600 A000 n.H. 700
Balll
T00
Ecil Bsml 750
Bsml Bgll
B=mil 800
&00 T00
Ecil Eci
Mnazmuaa Mol Mnazsang Me2 Mnazmuga Med

B naGoparopuu ObLIH MOTEPSIHBI STUKETKH TPEM K MUKPOIIPOOUPKAM C IJIa3MHUIaMH, U TeTIepb
B MOpO3WIBHOW KaMepe OHU XPaHATCS HemoAnucaHHbiMH. OIHAKO y BAac COXPAHWINCH KapThI
IIa3Mu]] (CM. PUCYHOK BBIIIE), HA KOTOPBIX KPACHBIMH TOYKAMU OTMEYCHBI CAaHThl PECTPUKIIUU
(pa3pesanus nocnenoBatenbHocTH [JHK) 1 ykazanbel paccrosiHus Mexay dTUMU caiiTamu. Psijom ¢
TOYKaMH YKa3aHbl HA3BaHUSI COOTBETCTBYIOIIMX SHAOHYKIIEa3 PECTPUKIIUH.

Heo0xomuMo TMOCTaBUTh JKCHEPUMEHT, IMO3BOJSIFONIMKA Pa3MYUTh JTH IUIa3MUIBI  C
UCIIOJIb30BAHUEM PEICTABICHHBIX HAa PUCYHKE 3HI0HYKIea3 pectpukiuu (Ecil, Bsml, Bglll). [l
ATOT0 COACPKUMOE KaXJIOW MHUKPONPOOUPKH pacHpeAcsiuii mo TpéM EMKOCTAM U J100aBUIN B
KXyl M3 HUX TOJBKO OJIHY W3 3HJOHYyKiea3. [lonmyuuBmmecs B pesynbrate (parments [JHK
pa3aeniiv 10 JAJIMHE IPY TIOMOIIH T'ellb-3IIeKTpodopesa.

Hepqu/ICHI/ITe BCC 9HAOHYKJICA3bI PECTPpUKI U, KOTOPBIC IIO3BOJIAT BaM OTJINYUTD
HWKCIICPCYHUCIICHHBIC IIapbl IJIA3MUI. COOTBGTCTBYIOHII/IG Ha3BaHWA ILIasMUJ 3allMIIUTC B
OTBCI[éHHBIe I1OJIs1 YCPE3 3aIATYHO U oe3 HpO66J’IOB.

1. Otimunts mnazmuay 1 ot miasmuae 2 — Ecil,Bsml
2. Otnmuuts TIasMuay 2 ot mwiasmuasel 3 — Ecil,Bsml,Bglll
3. Otnuunth mwasmuay 1 ot mnasmuasl 3 — Ecil,Bsml,Bglll

4. Kakoi mymHBI OyJyT MakCHUMajbHBIH M MHUHHUMANbHBIH (parMeHTHl MPU BO3JACHCTBUU CMecH
snaonykinea3 pecrpukuuu Ecil u Bglll Ha cmeck masmua Nel u Ne3? CooTBeTCTBYOIIME YHUCIIA
3alMILUTE B OTBEAEHHBIE TOJIS.

Maxcumanbhbiii pparment: 1900
MunumanbHblil pparment: 700

3ananmue 11. Pexoncrpykuust ¢pusnorenun. MakcumaibHas orieHKa — 5 0asuioB.

Ilepen BaMu coBpeMeHHOE (UIOreHeTHYeCKoe JpeBO (KiIagorpaMma) HbIHE JKUBYIIUX
YJICHUCTOHOTMX, Ha KOTOPOM TIIOKa3aHbl CHHANOMOpP(HBIE* TPU3HAKM HEKOTOPBIX TaKCOHOB.
Heckonbko Ha3BaHMIl TaKCOHOB M TNPH3HAKOB MPOMYLIEHbI, OHU 0003HAYEHBI, COOTBETCTBEHHO,
OykBamu (TakcoHbl) U IUbpamu (Mpu3HaKU). BcraBbTe HenocTalolMe Ha3BaHUS TAKCOHOB M
MIPU3HAKH, BBIOpAB UX U3 CIMCKOB. BHuManue (!): CMCKHY TAKCOHOB M MTPU3HAKOB JIAHBI C H30BITKOM.
s oTBeTa nepeHecuTe COOTBETCTBYIOIINUE SJIEMEHTHI U3 CITUCKOB Ha KIIaJJOTpaMMYy.

*Cunanomopgus — Npu3HaK, BOSHUKIIUI B X0 BOJIOIUH Yy OOILIEro Mpejka JaHHOTO TaKCOHA
(k7Mazpl) ¥ JOCTABIIMICS IO HACIIEACTBY OTOMKAM 3Toro npeaka. [Ipumep cunanomopduu ans tumna
UneHUCTOHOTHE — HaJM4Me YICHHUCTBIX KOHEYHOCTEH, KOTOpbIe KOTAAa-TO BO3HHUKIM Yy OOIIEero
IpeAKa BCEX WICHHCTOHOTMX W MPHUCYTCTBYIOT Y IMpPEACTaBUTENEH BCEX KJIAcCOB, BKIIIOYas
BbIMEpILKE. 3aMETUM, UYTO y MATUYCTOK (Mapa3uTHYecKue pPakooOpa3Hble) KOHEYHOCTH JIMOO
OTCYTCTBYIOT, 1100 HE UMEIOT WIEHHUCTOTO CTPOEHHUS, HO B JAHHOM CITydyae UX U3MEHEHHUE SBIISETCS
BTOPUYHBIM.



MHOroHOXKHU
Maykoobpa3sHble
Mopckne nayku

}“PaKOOGpasHble“
ol

pyab BKAKOYAET TPU A
CerMeHTa ¢ napHIMM 1 |
O[IHOBETBUCTHIMM

KOHEYHOCTAMMW

KoHel onucTocomel obpasyer
/ ONVHHBIA XBOCTOBOW LUK

OMMaTWaUN CHOXKHLIX Mas3
BKITHOMAIOT YETLIPE KIETKM,
obpasytoLme OnucTocoma pyouMeHTapHa,

KpMCTaJ'IJ'IlfILIeCKMﬁ KOHYC / cnepegn MMeeTcA X000TOK

2]

3K30CKENEeT COCTOUT M3 OTAENBHbIX

+'\ NNacTUHOK (CKNepUToB),

COeMHEHHbIX COYNEHOBHOWM

Tynoswme BKINHOYaeT MHOIMO CErMeHTOB C
napHbIMW OQHOBETBUCTBIMU
KOHEYHOCTAMKW, OMMATUANKN CINOMHbIX
rnas bes KpucTannn4yecKkoro KoHyca

MembpaHoi

CIKCOK TAaKCOHOB: CIHCOK MPU3HAKOB!
e KpbuiaTbie HACEKOMbBIE e Teno paszelieHO Ha TOJIOBOTPYAb M OpIOIIKO,
e OTKpBITOYETIOCTHBIE HACEKOMBIE mepBasi  mapa  KOHEYHOCTEW  BBIITOJHSET
e Illectunorue (Hacexkombie sensu YyBCTBUTEIBHYIO (DYHKIIHIO

lato) e Teio pa3zencHo Ha mpocomy (TIEpeIHss Tarma) u
o CKOpITHOHBI OIUCTOCOMY (3aHSS TarMa), KOHEYHOCTH TIEPBOM
® MeuexBOoCThI mapsl XBaTaTeIbHbIE

e Tperps mapa KOHEUHOCTEH mpeoOpazoBaHa B
BEPXHHUE YEIIOCTU (MaHIUOYJIbI)

e TpaxeliHoe AbIXaHHWE, MAaJbIUTHUEBBI COCYAbI
Pa3BUBAIOTCS U3 SKTOJEPMBbI

e [luraHume >KUOKOM TMHINEH U BHEKUIIEYHOE
MUIIeBapeHue, MaJIbIIUTUEBBI cocyabl
Pa3BHUBAIOTCS U3 DHTOAECPMBI

e [layTuHHBIE OOpPOJABKU

OTBeTsI:

TakcoHBI:

A. Hlectunorue (Hacexombie sensu lato)

b. MeuexBocThI

[IpusHaku:

1. nst maykooOpa3HBIX: MUTAHUE JKUIKOW THUINEH M BHEKUIEYHOE MHUIIEBAPEHUE, MAJIBITUTHEBHI
COCY/Ibl Pa3BUBAIOTCS U3 SHTOAEPMBbI

2. Hnsa wmanguOynsat (kmaga lllectunorue+”’PakooOpasznbie”+MHOTOHOXKKH): TpeThs mapa
KOHEYHOCTEH mpeoOpa3oBaHa B BEPXHHUE YENMOCTH (MaHAUOYIIbI)

3. Jns xemunepoBsix (kinaga [laykooOpasznbie+MeuexBocThI+Mopckre nmayku): TeI0 pa3esieHo Ha
npocoMmy (MepeHss TarMa) U OMUCTOCOMY (3a/IHsS TarMa), KOHEYHOCTH MIEPBOM Maphl XBaTaTeIbHbIC



3aganue Nel2. Pabora ¢ undopmanmeii. Makcumanbhast onenka — 10 6anos.

BHuMaTenpHO npouHTaiiTe MpeasioKeHHbIE (ParMEeHThl TEKCTa U PACCMOTPUTE PUCYHKH, 3aTeM
IIEPEXOIUTE K BBINOIHEHUIO 3a1aHUN.

®parmenr 1.

l'opMOHBI — OHOJOTMYECKH aKTHUBHBIE BELIECTBA, JACHCTBYIOIIME B OYEHb HH3KUX
KOHIICHTPALUAX U PETYIUPYIOIue (PU3NOIOTHYECKHE MPOLECCHl B KUBBIX OpraHu3Max. [ opMOHBI
UMEIOTCS HE TOJNBKO Yy JKMBOTHBIX; I[IOJOOHBIE BEIIECTBA PACTCHHI MPUHATO HA3bIBAThH
¢utoropmonamu. Tak, y pacTeHHMii €CTh CBOH T'OPMOH pOCTa — ayKCHH, HOJOOHBI HEKOTOPHIM
TOPMOHAaM TO3BOHOYHBIX, a TMPOLECCHl JIEJICHHUS] KIETOK PEryJupyroTcs UUTOKUHUHAMH.
CanuuuioBasi ¥ )KaCMOHOBAsI KUCIIOTHI 3aIyCKAIOT CBOM PETYJIATOPHBIC KAaCKaJbl B OTBET HA aTaKy
MaTOTEHOB, a BO BpPEeMs 3aCyXH, 3aTOILICHUS WM UHBIX HEraTUBHBIX aOMOTHMYECKHX BO3JCUCTBUI
HAUMHACTCS HAKOIUIEHHE aOCHU30BOW KHUCIOTHI. MHOTOKIIETOYHBIE PACTEHHUS — NPUKPEIICHHBIC
OpPraHHU3MBbl, MIOATOMY, B OTJIMYME OT OOJBIIMHCTBA >KMBOTHBIX, OHM HE MOTYT aKTHBHO H30eraTh
JeWCTBUSL HEOJAronpuATHBIX (DAaKTOpPOB Cpelapl, HO MOTYT K HHUM IPHCIIOCOOHUTHCS, YeMy
CHOCOOCTBYET UX MHOTOTPaHHBIA MeTa0oau3M. XUMHUECKas MpUpoia TOPMOHOB pacTEHUI BechMa
pasHooOpa3Ha. Hampumep, ¢uToropmMoHamu SIBISIOTCS HPOU3BOIHBIE AMHUHOKHUCIOT (2yKCHH,
CAJIMITMIIOBAsl KUCJIOTA), TMUTMEHTOB (a0CIIM30Bas KUCJIOTA), JIMMHAOB (KACMOHOBas KHCJIOTA) U
creponioB (OpaccuHocrepoussl). EcTe y pacreHuidt u nentuaHble TopMoHbl (cuctemuH, CLE-
TICTITHU]IBI ).

b
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JpyTHE CTPHT OMAKTOHEI

Pucynok 1. A. CrpykrypHast ¢opmyna crpuroiaktoHa. b. Cxema OmocuHTE3a CTPUTOIAKTOHOB.
[TosicHeHus B TEKCTE.

[IpencraBneHHbIN BbIIIE CHMCOK M3BECTHBIX (DPUTOTOPMOHOB HEIOJIOH, TeM Oojiee YyTO U B
HaCTOsIIee BpeMs HccieaoBaTen 0OHapyKUBaloT UX HOBbIE Kiaccel. Hanpumep, yxxe B XXI Beke
HAYYHBII MUP MPU3HAJI CYIIECTBOBAHHE €€ OJHOM IPYIIBl PUTOrOPMOHOB — CTpUT0IaKTOHOB (CJI)
— BCHICCTB, BIICPBLIC BBIAABJIICHHBIX B KAUCCTBC CTUMYJIATOPOB MPOPACTaAaHUA CEMAH MMapasSUTUUCCKUX
pacteHuit poma crpura (Striga sp.) u3 cemeiicTBa 3apa3MXoBbI€, 32 YTO OHU M TOJNYYHIIH CBOE
HazBanue. [lo cBoeil xummueckoil mpupone (puc. 1A) 3Tu BemecTBa MNPEACTaBISAIOT COOOM
TPULMKIMYECKUE JTAKTOHBI (4aCTh MOJIEKYJbl, 0003HaueHHas OykBamu ABC), KOTOpble COeMHEHbI
€HOJIbHOU CBs3bI0 ¢ OyTeHonuaoM (D-konbiiom). Ha pucynke 1b npeacrasiena cxema 6uocuHTesa
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CTPUTOJIaKTOHOB. [IpeaiecTBeHHUKaMU BCEX CTPUTOJIAKTOHOB SIBJISIIOTCS KAPOTUHOM/IBI, a TEPBbIC
JTambl CHHTE3a MPOTEKAIT B IUIACTUAAX: [-KapoTUH U3 mparc-GOpMbl TpeBpallaercs B yuc-
KOH(UTrypaIuio 1noja aeiicrsuemM pepmenTa P-kapotun-uzomepassl (D27). lanee 9-yuc-f-xapotun
mox newctBueMm (depmentoB auokcurena3 CCD7 um CCD8 pacmenisieTcss ¥ CTaHOBHUTCS
KapJIAKTOHOM, KOTOPBIN BIOCIEACTBUU OKHCISETCS B IUTOILIa3Me ¢ ydactuem ¢epmenta MAX1
(matoxpoma P450), mnpeBpamasice B 5-I€30KCHCTPUTOJI — TMPEAMISCTBEHHHK OCTaJIbHBIX
CTPUTOJIAKTOHOB, HAIIPUMEP CTPHUTOJIa U opoOaHXoIa.

®dparmenr 2.

BerBienne — mporecc oOpa3oBaHUS HOBBIX MOOErOB, KOTOPBIA OIpENeNseT XapakTep HuX
B3aMMHOIO PACIOJIOKEHUsI Ha cTelse, MHOTOJETHEeW BETBU WU KopHeBHile. Hambonee uzyden
KOHTPOJIb BETBJICHHS, OCYIIECTBIISIEMBIN ayKCHHOM, KOTOPBIN BBIPaOaTHIBACTCSI B MOJIOJIBIX JIUCTHSIX
Ha BEpXYIIKE TJIABHOTO mobera ¥ TPaHCIOPTUPYETCS BHU3 IO PACTEHHIO. AYKCHH — €IMHCTBEHHBIH
TOPMOH, JUIsl KOTOPOI'O XapaKTepeH MOJIIpHbIN TpaHcnopT. OJIHAKO 32 BETBJIEHUE OTBEYAET HE TOJILKO
ayKCHH, HO U Jpyrue (UTOrOPMOHBI, B YACTHOCTH LIUTOKUHUHBI U CTPUTOJIAKTOHBI, ACHCTBYIOLINE
KaK ero aHtaroHUCThl. CTPUTOJIaKTOHBI IOJABIISIOT POCT MOYEK, TOT/Aa KaK IUTOKWHUHBI, HA000POT,
ero axkTuBupytoT. CrHexkTp QYHKIHMA CTPUTOJAKTOHOB HE OrPAHUYMBACTCS CTUMYJIALUCH
MIPOPACTaHUS CEMSH Napa3sUTHYECKUX pPAcCTeHUH M perymsuueil BerBieHus. CuumTaercs, 4ro HX
OCHOBHasi poJib — 0OpazoBaHue apOycKyssipHO# 3Ha0TpodHON MuUKOpU3bl (AM). Kpome Toro, onu
CIIOCOOCTBYIOT aKTHBHOMY HAKOILJICHUIO aHTOIIMAHOB.

Ha pucynke 2 npencraBieHsl (PeHOTHUIIBI TPEX PACTEHUM: ¢ HOPMaJIbHBIM F€HOTUIIOM (JUKOTO
TUTNIA), MYTAHTHOTO pACTCHHUs, KOTOpPOE HE CIOCOOHO CHHTE3MPOBATh WM BOCHPUHUMATH
CTPUTOJIAKTOHBI, M PACTCHHUS] C HOPMAIbHBIM T€HOTHIIOM, HO MPOU3PACTAIONIETO B YCIOBUAX
HezmocTaTtka GochaToB B MOYBE, YTO BBI3BIBACT IMOBBIIICHHE YPOBHS CHHTE3a CTPUTOIAKTOHOB. Y
pacTeHuii AUKOTO THUIMA, MPOU3PACTAIONIMX B OOBIYHBIX YCIOBUSX (pHC. 2A), CTPUTOJIAKTOHBI
CIIOCOOCTBYIOT YMEHBIIICHHIO BETBJICHUS 32 CUET TOJABICHHS POCTa OOKOBBIX MOOErOB M KOpHEH, HO
IpPU 5TOM CTUMYJHMPYIOT POCT PacTEHHUS B BBICOTY, OOpa3oBaHHE HOBBIX KOPHEBBIX BOJIOCKOB,
BTOPUYHBIA POCT, U, KaK CJIEACTBHE, CTapeHHE OpraHuzMa. Y pacTeHui-mytaHtoB (puc. 2b)
oOpa3yercs 60sbilie 00KOBBIX TOOETOB U KOPHEH, CHUKEH BTOPUYHBIN POCT U (pOpMHUpYyETCS MEHbIIIE
CUMOMOTHYECKMX CBS3¢H C COBMECTHMBIMH BHJaMu TpuOoB, oOpasyrommx AM. CHukKeHue
cozepxkanus ocdaron (puc. 2B) BbI3bIBaET y pacTeHUI AUKOIrO TUMA MOBBIIIEHHOE IPOU3BOJICTBO
CTPHUTOJIAKTOHOB, YTO MPHUBOAMT K emI€ OOJbIIEeMY IOJABJICHUIO BETBJICHUS, U, IEPBOHAYAIBHO, K
YCUJICHHIO POCTa OOKOBBIX KOPHEH M KOPHEBBIX BOJIOCKOB, a TAaKXe K YBEJIMYEHHIO KOJIWYECTBA

CUMOMOTUYECKUX CBA3EH.
b -
BBICOTA PACTEHHA welp-

<

<

BropHuHEI pocT
Craperne

Ipraarowsete
BOKOBEIe KOpEH sl i DOKOBEIE sl / P~
KOPHH AM
/|| m—fp AM rproH ;‘pnﬁm
A Koprepnie : Kopreszie :
- e BOIOCKH

* BOJIOCKH
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Pucynok 2. A. Pacrenue nukoro tuma. b. PacTeHne-MyTaHT ¢ HapylIEeHHOM NPOLYKUHUEH WM
YyBCTBUTEJIHHOCTBIO K CTpUrojakroHam. B. Pactenue nukoro Tuma, mpouspacrarollee B yCIOBUAX
HU3KOTO cojiepkanus coenuneHuit pocdopa. [TosicHeHUS B TEKCTE.
B kaxxmom u3 npuBei€HHBIX HIDKE 3a1anuii BeioepuTe BCE npaBuiibHbIe BapuaHTHl 0TBeTa. KaxKbii
OTBET 3aMHIIUTE B CICIHAIBLHO OTBEAEHHOE MOJIE B BUJIE TIOCTIEIOBATEIIBHOCTH OYKB B alihaBUTHOM
nopsiike (0€3 3HaKOB MPEIMHAHKS U MPOOEIIOB, PETUCTP HE BAXKEH).

1. [Ipounraiite pparment 1 u paccMoTpute pucyHok 1. Kakne koMmapTMEHTHI KJIETKH BOBJICUEHBI B
OMOCUHTE3 CTPUTOJIAKTOHOB?

a) MuToxoHapHs

b) Xnopormiact

€) Ammnapat ['oibmku

d) Ilurommazma
OtgerT: bd

2. IIpounTaiite pparmeHT 1 u paccMoTpute pucyHok 1. Kakue XuMu4ecKkrue peakiuy MpoUucXo/IsT B
nporecce OMOCUHTE3a S-A€30KCUCTpUroia?

a) Hzomepusarus

b) Orepudukaius

¢) Huknuszamms

d) Heruaparanus
Otser: ac

3. Omwupasice Ha wuHpOpMmanuio, npuBeAEHHYIO BO (parmentax 1 u 2, BbIOepUTE BepHBIC
YTBEPKICHHUS.

a) AYKCHH CHHTE3UPYETCS U3 aMHUHOKHCIIOT

b) CrpurosakToHbI ABJISIOTCS IPOU3BOIHBIMUA TUTMEHTOB

C) CTpHUroJaKTOHBI TPAHCIOPTUPYIOTCS MOJISPHO

d) AyKCHHBI, TATOKHHUHBI ¥ CTPUTOJIAKTOHBI KOHTPOIUPYIOT POCT Ma3yIIHBIX TOYEK
Ortser: abd

4. Onupasch Ha UH(OpPMAIHIO, TPUBEAEHHYIO BO ()parMeHTe 2 U Ha PUCYHKE 2, BHIOEPUTE BEpHbIE
YTBEPKICHMUSL.

a) Pactenwe, MyTaHTHOE 1O TEHaM, pETYJIUPYIOLIMM CHHTE3 CTPHUTOJIAKTOHOB |
BOCIPUUMYHUBOCTh K 3TUM FOpMOHaMm, oOpa3yeT 0oJjbllle OOKOBBIX BETBEH M KOpHEH, 4em
pacTeHue ¢ HOpMaJIbHBIM (PEHOTUIIOM

b) Pacrenue, BbIpallleHHOEC B YCJOBHUSX HOPMAJIBHOTO COJEpXKaHUs coenuHeHuit docdopa,
o0pa3zyeT MHOTO MPUJIATOYHBIX KOpHEHl

C) Pacrenus, BIpallleHHbBIC B YCIOBUIX C HOPMAJIBbHBIM COZICpKaHHeM GOoc(aToB U B YCIOBHIX
UX HelocTaTka, 00pa3yroT 00Jblle CUMOMOTHYECKUX CBSI3eH ¢ apOyCKyIIpHO-MUKOPU3HBIMU
rpubamu, 4eM pacTeHUs, HEBOCIPUUMUHUBBIE K CTPUTOJIAKTOHAM

d) PacTeHwus, MyTaHTHBIC I10 T€HAM, OTBEUYAOIIMM 33 CHHTE3 HJIH BOCIIPHUSATHE CTPUTOJIAKTOHOB,
CHJIbHEE BETBATCS, YeEM HOPMaJIbHbIE, HO IIPU 3TOM UX BBICOTA, KaK IPaBUIIO, HIKE

Ortger: acd

5. Ucnonb3ys uHGpOpMaLnIo, TPUBEAEHHYIO B TEKCTOBBIX (hparMeHTax M Ha PUCYHKaX, a TAKXKe Balllld
3HAHUS, BEIOEPUTE BEpHBIE YTBEPKICHHUS.
a) Pacrenus oOpasyror AM ¢ rpubamu — MpeACTaBUTEISIMHU TIIOMEPOMHIIETOB
b) TopMoOHBI CTEpOUIHOM MPUPOJIBI BCTPEUAKOTCS KaK Y pACTEHHA, TaK M Y KHMBOTHBIX
C) PacreHus cnocoOHBI CHHTE3MpPOBATh BELIECTBA, BBIMOJHSIOMINE (YHKIMA TOPMOHOB H Y
HEKOTOPBIX JIPYTUX OPraHU3MOB
d) CucremuH COCTOMT W3 AaMUHOKUCIOTHBIX OCTaTKOB, COEIMHEHHBIX MEXIy CO0O0i
MENTUAHBIMU CBSI3IMU.

OrtBer: abed
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3aganue 13. 3agaua mo reneruke. MakcumaiibHas orieaka — 10 0ayuios.

Pemute 3aiavy M 3allMIINUTC OTBCTHI B OTBGI[éHHBIe IIOJIA.

Kaxoe pacuCIICHUC 110 q)eHOTHHy JOJIDKHO HaGJ’IIOI[aTBCSI B AHAJIM3UPYHOIIEM CKPCIIMBAHUN
AUTCTCPO3UTOTHI C TCHOTHUIIOM

D e

d E
€CIIM paccMaTpUBAEMbIC TeHBI CIICTUICHBI, 8 YaCTOTa KPOCCHHTOBEpa MEX Ay HUMU cocTaBisieT 20%?
YdruTe, 94TO 3T JIBa TeHAa KOHTPOJIUPYIOT, COOTBETCTBEHHO, JIBa TIOCIICIOBATEIBHBIX dTAlla CHHTE3a
yépHOTO MUrMeHTa. Ml uCX0HOe, ¥ MPOMEKYTOYHOE COeTUHEHMS OeciiBeTHRI. [ perienus 3aaun
3anojHuTe Tabmuity. YépHbie ocoOu oOo3HaubTe OykBoit Y, OecuBeTHbIe (Oembie) — OykBoi b.
['eHOTUMBI TaMET OTJENHUTE APYT OT APyTa 3amsTON U mpoOeIoM.

DJIeMEHTHI OTBETA: OTBeTHI:
DEHOTHI TUTETEPO3UTOTHON 0COOH q
(OykBeHHOE 0003HAYCHUE)
Cpenu HUX: TCHOTHITBI
HEPEeKOMOWHAHTHBIX De, dE
raMmer
ux cymmapsas nos (%) 80%
TCHOTHIIBI DE, de
PEKOMOMHAHTHBIX FAMET
ux cymmapsas gouis (%) 20%
TCHOTHIIBI TAMET,
JAIOIINX HAYAJI0 YEPHBIM DE
MOTOMKaM
ux cymmapsas o (%) 10%
TCHOTHIIBI TAMET,
JAOIIUX HAYaAJIO0 OebiM De, dE, de
MOTOMKaM
ux cymmapsas nouis (%) 90%
Pacmienyienue B mnoToMcTBE 110 PEHOTUITY
(uucno ¢ OyKBEeHHBIM 0003HAUYECHUEM
(deHoTuma : YUcaI0 ¢ OYKBEHHBIM
o0o3HaueHneM (EeHOTHIA)

194: 956

3ananue 14. Jlaiite pa3BépHyThlii 0TBeT. MakcuMaibHas orieHka — 10 6anios.

Onumure o0mMe MeXaHU3MbI aJanTaluii K 3acyxe (00€3BOKMBAHUIO) Y PACTEHUN U KHUBOTHBIX.
3anuImnTe OTBET B OTBEIEHHOE II0JIE.

Ortger:

BeimonHas 3TO 3ajaHue, ClIeJOBaJO yKa3aTb HWMEHHO OOIIMe MEXaHW3Mbl aJanTalu,
XapakTepHbIe KakK I PACTECHHA, TaK M JUIS )KUBOTHBIX, TPOJAEMOHCTPHPOBAB TEM CaMBIM AJIEMEHTHI
CpaBHUTENbHOrO aHanu3a. [IpocToe mepeuuncieHue ajanTaludii pacTeHUM WINM >KUBOTHBIX, Jaxe
camoe TMOJTHOe, HO 0e3 yuéTa 0OIIHOCTH, OIIEHUBAJIOCH HE OoJiee 4eM B 5 0asioB.

I'maBHast mpoOjemMa B 3aCyNUIMBBIX YCIOBHSIX — 3allluTa OT O0E3BOXKMBaHMA: TpeOyercs
MaKCUMAaJIbHO COKPATUTh UCTIAPEHHE M COXPAHUTh BOY BHYTPH Opranu3mMa. Bo3MO>KHEI clieayromme
a/IanTaluu:

1. H36eranme 3acyxu: HampuMep, MPOPACTAHUE CEMSH PACTEHUH WM Pa3BUTHE SHI KUBOTHBIX
TOJBKO BO BIaXHOW cpene. Kpome TOro, >KUBOTHbIE MOTYT MHUIPUPOBATh M3 3aCYIUIUBBIX
oOyactell B GMOTOMBI C HOPMAJILHBIM OOBOTHEHUEM.
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12.
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W3MeHeHne KU3HEHHOTO LIMKJIA — BO3MOKHOCTH IepeiiTH B COCTOSTHHE MOKOsl (Iuanaysbl,
CIsTYKH, aHabmo3a). [I[puMepsl B pacTUTEILHOM MHUPE: MOUKIIIOKCEP(PUTHBIC («BOCKPECAIOIIIHEY )
pacTeHusi, MOKOW CIOp, MBUIBIBI, CEMSH, MOYeK M KaMOWs, MOKOSIIMECS BEreTaTUBHBIC
3aracarolue OpraHbl — KOPHEBMILA, KIyOHHU, JIyKOBHULbL. Y >KMBOTHBIX MOJOOHBIE IPUMEPbI
4acTO KacalTCs BOJHBIX OPIraHHW3MOB, CIIOCOOHBIX II€PEHOCUTH BBICBIXaHME BOJOEMA!
MHIMCTUPOBAHUE MPOCTEHIINX, MOKOAILIMECSs YCTOWYMBBIE silla >XKaOpOHOrOB M ILIUTHEH,
s¢unnuu fagHUN, TeMMYJITBI TYOOK U CTaTO0IaCcThl MITAHOK, CIISTYKA IBOSIKOIBIIIAIIUX PBIO U T.I1.
3aMeTHM, 4TO Takue aJanTally 4acTo HecHelU(pUUHBbl U NO3BOJSIIOT IEPEHOCUTh HE TOJBKO
3acyxy, HO U JIpyrue HeOIaronpHusTHbIE yCIOBHUS.
OTO 4acTO COINPOBOXKIAETCS OTPAHUYCHUEM NPOTEKAHUS aKTHBHOW YacTH JKU3HEHHOI'O IL[MKJIa
ONaronpUsATHBIM MEPUOJOM: a) I)eMePHOCTh — KOT/Aa TOJIHBINA KU3HEHHBIH IIMKII TPOTEKAET 3a
KOPOTKO€ BpeMs, a MOKOsMIasics cTaaus (cems WM sHI0) MepexuBaeT Mepuo] 3acyxu; 0)
3()eMepOUHOCTh — aHAJOTMYHA Y(PEMEPHOCTH, HO Y MHOTOJETHUX PACTEHUH, KOTJa MEephuO.
IOKOs 00ecneunBaeTcs Clelualn3alieil BereTaTUBHBIX 3allacarollliX OpraHOB — KOPHEBUIL,
aykoBull u ap. Ilpumepsl u3 mupa pacteHuil oOmen3BecTHbl. Cpeny KUBOTHBIX CTPATETHIO
spemepa peanusyroT, Hampumep, oOUTAIOIME BO BPEMEHHBIX BOJOEMAX LIUTHU U HEKOTOPbIE
PBIOBI, a OJTU3KYIO K 2(eMEpPOUTHOIN — YIOMSHYTHIE BBIIIE T'yOKH U MITAHKH.
AKTHBHU3ALMA KU3HeAeATeIbHOCTH H MeTa00/1M3Ma B HOYHbIE Yachl, KOTJa TeMIieparypa
Cpelbl HUXKE, a BIaXKHOCTh — BbIle. Mokpulibl (pakooOpa3Hble) U HEKOTOpPbIE HACEKOMbIE B
YCIIOBUAX IIyCTBIHB U MOJIYNTyCThIHb AKTUBHBI UCKIIIOUUTEIBHO HOUBIO, & IEHb IPOBOJIAT B IPYHTE
WK HOpe. AHAJIOTMYHO, PAaCTEHUS YacTO LIBETYT UMEHHO HOUbIO. /IHEM HEKOTOpBIE U3 HUX MOTYT
MEHATh MOJ0XKEHUE JIMCTOBOM IUIaCTUHKU. HeKkoTopble pacTeHHs HOYBIO OTKPBIBAIOT yCThUIIA
i noraoweHuss CO, (3to riaBHasa agantauus CAM-(QOTOCUHTETHKOB, UTO XapaKTEPHO JUIS
OOJIBIIMHCTBA CYKKYJIEHTOB), B TO BpeMsl Kak THEM YCTbHIIA 3aKPBITHI.
YMeHblIEHHE OTHOCHTEJBbHOH IJIOIIAJAM NOBEPXHOCTH, C KOTOPOM HcHapsieTcsl Biara:
yBEJIMYEHUE pa3MepoB TeJia (OpraHoB) y PacTeHUH U )KMBOTHBIX, OKpyTiias (opma (y pacTeHU -
CYKKYJIEHTOB).
ITorpy:kenne opraHoB ra3oo0MeHa BHYTPb TeJa: IOTPYXEHHbIE YCTbHMIIA y PpacTEHUM;
*KaOepHble KHWKKH Y MOKpHII, TPaXeu HACEKOMbIX, JETKHE CKOPIHOHOB, Ha3€MHBIX YJIHUTOK,
[103BOHOYHBIX.
ObecrieueHre He3aBHCUMOCTH TpPoLecca OIJIOAOTBOPEHUsS] OT OTKPBITOH WM KamnejlbHOW
BO/IbI: TIEPEeX0/]] Ha criepMaTo(OpHOE U BHYTPEHHEE OIJIOJJOTBOPEHHE Y )KUBOTHBIX, ONbUICHUE Y
CEMEHHBIX PaCTECHUM.
Bononenponunaemble MOKPOBBI: TOJCTas BOCKOBas KyTHKYJa y IIyCTBIHHBIX PpacTEHHH,
BOCKOBOM CJIOM B KyTHKYJI€ HA3€MHBIX WIEHHCTOHOTHX, POTOBbIE MOKPOBBI PENTHINN U NTHII,
BBIJIEJICHUS CAJIbHBIX JKEJIE3 HAa KOXKE MIIEKOITMTAIOIINX.
JdddexTUBHAA OCMOpEryJsiiUsi: PacCTCHUs YJEP>KUBAIOT BOJY C IHOMOIIbIO OCMOJHUTOB —
HU3KOMOJIEKYJIIPHBIX BBICOKOOCMOTHYECKMX OPraHMYEeCKUX COEAUHEHMI: NpOJIMHA W Jp.
AMUHOKHCIIOT, O€TauHOB M OJINTOCAXapUJOB, a JKUBOTHBIE MOTYT MOJAEPKHUBATh BBICOKYIO
OCMOJISIPHOCTb BHYTPEHHEN CPEJIbl ¢ TOMOIIBI0 MUHEPAIBHBIX COJEH.
¢ ¢dexTUBHBIH TNMOUCK W TNOIJIOLIEHHEe BOAbI: Yy pacTeHudl — IIyOOKO 3ajeraroolnne
pa3BeTBIEHHBIE KOPHEBBIE CUCTEMBI, BOJIOCOOpPHBIE YCTHUIIA; Y )KUBOTHBIX — aKTHUBHBIN MOUCK
MECT U1 BOJIOTIOS, MOTJIOLIEHUE BOJIbI Yepe3 MOKPOBHI (“00paTHas MPOHUIIAEMOCTh KYyTHKYJIbI
HEKOTOPBIX YJIEHUCTOHOTUX) HJIM MHBIMU crioco0amu (IIpU IOMOIIH YPOTIOA Y MOKPHIL).
JKOHOMHOE BbleJIeHHe (IKCKpeNnusl): Y paCTeHUI — 3aKpbITHE U YMEHBILIEHNE YHMCIIA YCTHMIL,
C.- u CAM-doTocuHTE3, JUCTOMATHOCTh WM PEIYKIIHS JTUCTOBOW TUIACTHHKH, y KUBOTHBIX —
peabcopOrusi BOJABI NMHIIEBAPUTEILHOW W BBIIEIUTEIBHOW CHCTEMaMH, BBIJENIEHHE IOYTH
HEpAacTBOPUMOM B BOJIE MOYEBOW KHCIIOTHI Y HACEKOMBIX, MTAJIbMOBOI'O BOpa, PENTUIMHA U NTHII,
YMEHBILIEHUE YHCIIa KOKHBIX XKeJE3 y TeTparno/.
3anacanue BOJAbl BHYTPH Tejla: B BOJOHOCHBIX KJIETKaX Y MXOB, BOJIOHOCHOH MapeHXUME y
CYKKYJICHTOB, MOYEBOM IIy3blpe y >kaObl M uepemnax, 3amacaHue J>KUpa KaK MCTOYHHKA
MeTaboIMuecKoi BOJIbl y BEpOIIO0B, MyCTHIHHBIX YWIEHUCTOHOTUX U PETITUIIHM.
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13. IIpu neiictBum M0OBIX HETATHBHBIX (DAKTOPOB BaKHA 3ALMTA OT OKUCJIMTEIbHOIO cTpecca,
OCYIIECTBIISIEMass aHTHOKCHIAHTHOW CHCTEMOW — HH3KOMOJIEKYJISIPHBIMH aHTHOKCHIAHTAMHU U
AHTUOKCUIAHTHBIMH (DepMEHTaMH.

14. IIpenoTBpalieHue 1eHATYPAIIMU 0€JIKOB C IOMOUIBIO CIICIHATBHBIX OENIKOB TEIJIOBOTO IIOKA
(ImamepoHOB), a TakKe IMepexoa Ha H30QOpMbI OCIKOB, YCTOMYMBBIE K HEOIArOMpPUSTHBIM
YCIIOBUSIM.

Bo3MOXHBI 1 APYTUec MpaBUJIbHBIC BApUAHTBI OTBCTA.

3aganue 15. TexHosiorum uccjaenoBanmii. MakcumasibHas onenka — 10 0ayuios.
IIpounTaiite TEKCT, pACCMOTPUTE PUCYHKHU U BBIIIOJIHUTE 3aaHUS.

Ha onno#t u3 ¢otorpaduii (pucyHok 1) n3o0paxkeéH KOHPOKaIBLHBI MHUKPOCKOIT — MPUOOP,
MO3BOJISIFOIIAN  TIONTy4aTh KOHTPACTHBIC W300paKCHUS C BBICOKMM pa3pelieHUuEeM, a TaKKe
TpEXMEpPHBIE PEKOHCTPYKIUU CTPOCHHS HEKOTOPBIX 00BEKTOB. [IpuHIMIT MeTona ciemyromuii. B
KAauecTBE MCTOYHHMKA CBETa B KOH(POKAITHBHOM MHKPOCKOIE HCIIONB3YeTCs Jia3ep, IS KOTOPOTo
XapakTepHa MOHOXPOMATHYHOCTh, YTO YBEJIWYMBAET TOYHOCTH (POKYCHPOBKH CBETOBOTO ITyYKa.
[Tyrem u3MeHEeHHs nuamMeTpa KOH(MOKaIbHOW auadparMbl MOKHO OTPETYJIHPOBATH KOJIUYCCTBO
MPOXOJSAIICTO CBeTa B (POKATBHOW IUIOCKOCTH, YTO BJIMSET HA KOHTPACTHOCTH IOJIy4aeMOI0O
n3o0paxenus. KoHdokampHas guadparmMa TO3BOJISIET HM30aBHTHCI  OT  BHE(OKYCHOU
bayopecueHIuH.

C mnoMompr KOH(MOKATHHOTO MHKPOCKONA HW3YYalOT MPOIECCHl B IKHBBIX OpraHU3Max,
HaIpUMeEp TMOJIOKEHHE ONPEACICHHBIX OCNKOB B KieTke. J[s 3Toro kierku oOpadaThIBalOT
aHTHUTEJIaMHU K 3TUM OeJIKaM, CBSI3aHHBIMH C (IyOPECIICHTHBIMU METKaMu. TakuM o0pa3oM, METKa
OKa3bIBaeTCs Ha Mperapare TaM JKe, TJIe U JaHHbINA O0eToK. MEeTKH CBETATCS IPH BO3JICHCTBUY Ja3epa
KOH(OKAILHOTO0 MHUKPOCKOIIA.

Pucynok 1. JJaGoparopHoe 060py10BaHHE U MaTepHAIBI.



Pucynok 2. HM300pakeHus KIETOK KyJIbTYpbl SHAOTEIMOLUTOB, IIOJYyYEHHBIE C IIOMOIIbIO
KOH(oKanbHOro Mukpockomna. Kinerku ObuiM 00paboTaHbl TOMEYEHHBIMH aHTHTENAMU K OelikaM
UTOCKENETa U (DIyOPECIICHTHBIM KPACUTENIEM, KOTOPBIN CBS3BIBACTCS C KIETOYHBIMHU SIIPAMHU.

1. PaccmotpuTte pucyHok | u BeiOepuTe 000pyIOBaHHE M MaTepHalbl, KOTOPbIE BaM IMOHAI00STCS
IUI BU3YaIM3alluu CTPOEHUS LIMTOCKEJIETa B KJIETKE MPU MOMOIIM KOH(POKAIBLHOIO MUKpOCKona. B
OTBEACHHOE II0JI€ 3aIUIIUTE TOJBKO COOTBETCTBYIOIIME OYKBBI B ayipaBUTHOM Topsyke (0e3
IpOoOEJIOB U 3HAKOB MPENMHAHMS, PETUCTP HE BaXKEH).

Otset: Ab

Bri6epuTe Bee paBuiIbHBIC BAPUAHTHI OTBETOB. 3AMUIINTE B OTBEIEHHOE T0JIe OYKBBI B aJ1)aBUTHOM
nopsizike (6e3 mpoOesIoB U 3HAKOB MPEIIMHAHMUS, PETUCTP HE BaXKEH).

2. Ilpu wucnonp30BaHMM KOH(OKAIBHOTO MHKPOCKOMNA, B OTJIUYME OT OOBIYHOW CBETOBOM
MUKPOCKOIIUH:

A. M0XHO U3y4aTh TOJIBKO JKUBbIE KJIETKH

b. ITy4ok cBeTa MOXHO C(hOKYCHPOBATh Ha BCEH IUIOMIAN UCCIIEAYEMOr0 IpenapaTa

B. Busbl Tos1bKO 00BEKTHI, HecyIue QJIyopecleHTHbIE METKU WU 00JIajatolue

aBTO(IIyopecIeHIInen

I". MOXXHO BBIIOJIHUTH TPEXMEPHYIO PEKOHCTPYKLIHIO CTPYKTYpbI Mosekybl JJHK

J1. MO>XHO NOIY4YUTbh U300paKeHUs OOJIBILEr0 Pa3peLIeHUs

Ortsert: BJI

3. B skcniepumenTe, pe3yabTaThl KOTOPOTO MPEICTaBICHBI HAa PUCYHKE 2:
A. Bbun nosy4eHsl Tp1 U300pakeHus 1M0J1 ASWCTBUEM J1a3epHOr0 U3IYUEHHUs Pa3HOTo LIBETa
b. Ha ¢portorpaduu A BuaeH aKTUHOBBIN LIUTOCKENET
B. Ha ¢otorpaduu B npencraBneHs mpoMexyTOUHbIE (PHIAMEHTBI
I'. Ha ¢ororpaduu C cBetutcs metka, csizanHas ¢ JJHK
. N300paxkenue D nmomyunsu, o0nydas KJIETKH OJTHOBPEMEHHO TpeMs Jia3epamMu

Otset: ABI'

4. MHorue MexaHu3Mbl pabOThl OMOJOTHUECKUX CUCTEM MOJEIMPYIOTCS HA KIETOYHBIX KyJIbTypax.
Bri6epute BepHbIe yTBEPKIEHUS O KyJIbTypaxX KJIETOK MHOTOKJIETOYHBIX KHBOTHBIX.
A. Kierku »smuTenueB HEOOXOJUMO KyJIbTHBUPOBAaTh Ha CIEHUAIBHO IOATOTOBIEHHON
ITOBEPXHOCTHU
b. KnneTkn KMBOTHBIX MOKHO KYJIBTUBUPOBATH B XKHUJKOW, TBEPIOM MM Ta30BOM cpefe
B. V “OeccmepTHbIX” (HEOrpaHMYEHHO NEJSAIIMXCS) KIETOYHBIX JIMHUK Onarogaps MyTaluu
TEJI0Mepasa He TepsieT CBOI0 AKTUBHOCTh
I'. Knetkn uenoBeka HEOOXOAMMO KYyJIbTUBHPOBATH B YCIOBHUSX CYTOYHOM HMKIWNYHOCTU
TEMIEPATYP
J1. KynbTypa CTBOJIOBBIX KJIIETOK MOJKET AaTh HAYAJIO PA3JIMYHBIM TUIIAM KJIETOK U TKaHEU

OtBet: AB/]



