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3AIDAHME 1. Buibepume BCE npasunvtoie omeemvi u3 namu npeonoxeruoix. Obeedurme 6ykewl, pacnonoxierHuvie
pAdom ¢ npasunvHoimu omeemamu. VicnpasneHus He 00NyCKaOmcs.

1. BoiGepure ¢parMeHTBI NUIIEBBIX
ceTell, MpeACTaBICeHHbIE B €CTeCTBEHHBIX
9KOCHCTEMAX.

c. Jlamuuapmsa (Mopckas Kamycra) -
MaJIbIV IIPYLOBYK — II€Y€HOYHDBIN COCAIbIINK
d. 3enenble BomopocM - Kpabel -
VIMIIEPATOPCKUI MOPCKOM
JIeOIaAp — CUHUI KUT

IIMHTBUH -

2. KT0 13 nepe4ncieHHbIX OPraHN3MOB MOT
ObITh MaTepuaaoM i (OPMUPOBAHUS
OPraHOT€HHOTO M3BEeCTHAKA?

c. JlmaromoBble BOJOPOCIN
e. IDrockue yepsu

3. CornacHo cucrteme KM3HEHHBIX popm
PayHkuepa Kpunto@ursl — 3T0 pacTeHus,
KOTOpbIe MMEIT IOYKM BO300OHOBIEHN,
CKpBbITbIE IOJ] IIOYBOJ M/IM HA {HE BOfloeMa.
Kakmne pacTeHnsA MOXXHO OTHECTH K JAaHHOM
rpymme?

b. CmopoauHna KpacHas

d. MopkoBb 0OBIKHOBEHHAs
e. IlacTymbsa cymka

4. VIMMyHUTET - 3TO CHOCOOHOCTH
OpraHn3Ma pacHo3HaBaTb YY>KepOJHbIe
O00bBEeKTbI M  M30aBIATBCA OT HMUX,
COXpaHAA XMMHIYecKoe M Omonormieckoe
IIOCTOSHCTBO BHYTpEHHe cpeppbl.
Kakme u3 mnepedymcIeHHBIX peaKnuil
SABIIAIOTCA NPOABIECHNAMU BPOXKIEHHOTO
MMMYyHHUTETa?

a. PacnosnaBaHme "
T-mmmdonuramm
MHOUIMPOBAHHBIX KJIETOK

YHUYITOXKEHUE
(xkummepamm)

d. BpIpaboTKaaHTUTEN B OTBET Ha BBEAEHHYIO
BAKLIVIHY

5. Kakuens HmKenepeuncieHHBIX BelleCTB
ABNAITCA MOHOMepamMm?

e. Inmkoreun

6. 3urora pomMamHell KOWIKM B HOpMe
copepxut 38 xpomocom. CremoBaTenbHO, y
3TOr0 BUJa

a. Cnepmarosonp comepxur 17 ayrocom u 2

I10/IOBbI€ XPOMOCOMBI

c. Cnepmarnpa cogep>Xut 38 XxpoMocoM



3AJAHWUE 9. TexHnonozus uccnedo8anuil.
ITpencrapnenHble poTorpadyy WIUTIOCTPUPYIOT CTPOEHYE OPraHN3MOB, IPYHAJISKAIIVX K OJHOMY TaKCOHY, KOTOPOMY
TPAJILIIOHHO IIPYICBAaVBA/IM PAHT TUIIA. [{/I M3y4eHVst MX CTPYKTYPBI MCIIONb30BaHbI Pa3HOOOpa3Hble TEXHOIOTVIA.

TPV TIO/TY9eHVIV TAHHBIX M300pake VL. 3armite B CBOOOMHBIE STYeIKN Tab/IIbI COOTBETCTBYIOLE I(PbL. B Kakyto sraefiky
CJIefyeT BIvicath TobKo onHy 1yidpy. BHYIMA HVE! Omys 13 mpu6opoB 11 offHa 113 METO[VIK — /IVIIHYe!

YBenuuurtenbHbIE HPI/I60prZ MCHO)IbSyeMbIC METOOMKN:

1. 20-kpaTHas n1yma I. MisroTtoBnenne cpesa TonmuHom okono 0,05 MKkm

2. CBeTOBOJ MUKPOCKOII I1. Vicionmb3oBaHye KpacuTesielt, MIMEIOIIX BhICOKOE CPOICTBO K XPOMATVHY

3. CkaHypytommit ameKTpoHHbll Mukpockor | II1. Vicmonb3oBanue ¢oopeciypyoneil MeTKN

4. IIpocBeunBaroILIi 37IEKTPOHHBI MUKpOocKon | I'V. VIsydeHne >KnBoOI K/1€TKI

V. Hanbinenne 30nota (XpOMa, Imayrragu. . ) Ha MOBE€PXHOCTDH 00beKTa

V1. Okpacka 06'beKTa aHWIVHOBBIMM KPAacUTe/LIMM 1T0 MeTony Ipama

BykBeHHOE 0603HaUeHNe PUCYHKA A b B I )il
Metop MUKPOCKOIINHA 2 2 2 4 3
VlcnonpayeMas MeTofKa 11 IV 111 I \4

2. K KakoMy TUIy IIPUHATO OTHOCUTD M300pa>keHHble OpraHu3Mbl? [10 KaKuM ITpuU3HAKaM, BUAVMBIM Ha GoTorpadusx, Bel
9TO YCTaHOB]/ITH/I? Broummre oTBeT B OTBEACHHDIC HUYKE T10JIA.
Tun: | mHpy30pun (pecHnvHbIE)

ITpusHaxm:

PecHnyHas 10koMoLus. SInepHbliit rerepoMopduaM (Hamudue B KJIeTKe MUKPO- I MAaKPOHYKJIEyca)

3. HasoBuTte opranon/j, 31eMeHTbl KOTOPOTO BbIAB/IEHBI Ha pUCyHKe B. OnmmmTe NpMHLNI, KOTOPBINA JIEXUT B
OCHOBE TeXHOJIOTHYI, II03BOJIAIONIEN C BHICOKOJ TOYHOCTBIO BBIIBUTD B KJIETKE KaKyie-/IM00 KOHKpPEeTHbIE CTPYKTYPBI,
KaK 9TO CJleJIaHO Ha pUCyHKe B. 3anuimnre oTBET B OTBEEHHOE IO,

OrtBeT:
ConocTaBuB nM300pakeHrst Ha PUCYHKaX b u B, MOXXHO yCTaHOBUTD, YTO MCKOMBINl OPTaHOUJ, — KOMIIIEKC

COKpATUTETbHO BaKYO/IM MM ITPOCTO — COKPATUTeNbHAA BaKyo/b. MeTKy cofiepsKaT ee IpUBOAALIIe KaHaMbL. (1 6asm)
Heo6X0a1IMO OTYyYNTh AHTHUTENA (VN MICIIOZIb30BATD YoKe MIMEIOIIecs), CIIeny(uecKy CBA3bIBAONINECS C aHTUI€HOM
— KOMIIOHEHTOM MIMEHHO JJAHHOTO OPTaHOM/A VIV JKe IIPYCYTCTBYIOMMM VIMEHHO TaM B 3aMeTHO OO/IbIIIeM KONIYeCTBe.
TaxyM 06pa3oM oCTUTaeTCAA BBICOKAS TOYHOCTD Y CIEL(UIHOCTD BBLABIEHNSA CTPYKTYP. K aHTUTeIaM «IIpuImBaoT»
METKY - BEIeCTBO, CBETsALIeecs Ipu OONy4eHMV CBETOM C OIIpefie/leHHBIMM Xapakrepuctukamy. O6pabaTbiBaror
06beKT. [0TOBAT Ipemapar 1 U3y4arT ero Ipy IoMoLy GII0PeCcieHTHOTO MIKPOCKOTIIA, PUKCUPYS N300pakeHe Ha
B/IEKTPOHHON MaTpUIE.

SANAHMUE 2: Ileped Bamu uzobpaxceHuss pasnuuHvix crnaouti #u3HeHH020 UUKLA
epynnovL pacmenuti. Paccmompume pucyHxu u 6binoHume 3a0aHUs.

MNoP

1. YcranoBure l'lpaBMJIbeIf;I mopAgOK CTaI[I/Iﬁ AKU3HCHHOI'O IMKJIa HpeI[CTaBHeHHOﬁ rpynmnbl
paCTeHI/Iﬁ, Ha4YMHaA C IPOAYKTOB MeMOTUYECKOTO OEICHNA. OTBeT 3anuinnTe B OTBEICHHOC I1I0/I€ B BUI€

IIOCIIENOBATCIBHOCTI GYKB: BHAEBI‘

2.BpiGepure mpaBUIbHBIE XAPAKTEPUCTUKI JAHHOTO )KM3HEHHOTO I[MK/IA:
B maHHOM >XM3HEHHOM LjMKJIe IpeobnafaeT raronHas dasa
KpoccuuroBep nmpoucxoqut npu 06pasoBaHmm Crop

ILHH OHHOHOTBOPCHI/IH Hy)KHa KaIleJIbHO- K1 KaA Cpena

o0 o

OpraHusM Ha pUCYHKe A MMeeT JUIUIOVIHBIN HabOp XpOMOCOM

TameTodUT BefeT MOf3eMHBIIT 00pa3 XU3HY 1 OCYIIeCTBIsIeT MUKOTPO(dHOE IUTaHMe

FIHayHOBMHHmeHIHayHoo6pa3Hm£H1HayHb1

4, Bniumure B OTBEIECHHOC IO/I€ HA3BAHME CTAAUN, KOTOpasA o6pa3yeT KOpHuI:

ciopodut

CKAaHMPYIOLUIETO 3TIEKTPOHHOI0O MUKPOCKOIIA:

B

3. Bunmnre B OTBE€JEHHOC MTO/I€ HAa3BAaHME OTAE€/IA, K KOTOPOMY OTHOCATCA JAHHbIE€ OPTaHN3MbI:

5. Boumure B OTBEICHHOC I10/I€ 6YKBCHHO€ o003HaYeHMe I/I306pa)KeHI/I]7[, IMOTYYE€HHbIX TP ITIOMOIITN




3AIIAHME 3. Pa6oma c pucynkom. 3AJTAHMWE 8. Jlatime passeprymuiti oméem. Vcnonv3ytime 075 0meema cneyuanvHo omeedeHHoe nose.

[Tepen Bamu m3o6paskeHusI KOHEYHOCTEI VJIM UX 4YacTell, IPYHAJIeKAIUX Pa3TMYHbIM YWICHUCTOHOIYM U B mocnepuue gecATuneT!A OfHUM 13 HaMb0/Iee OCTPHIX BOIPOCOB 3ALUTEI IIPUPOIBI ABIACTCA I00AIbHOE
CIIeLaN3MPOBAHHbIX B OTHOLIEHNN KAKOI-TO OIIpefe/leHHOM PyHKIH (COOTHOLIEHNS PasMepOB He COGTIOfIEHb). norervieHye. CTOpOHHMKY 9TO UieV Ha3bIBAIOT YIVICKIC/IBII I'a3 OfHIM 13 IVIABHBIX BUHOBHVKOB BO3HVIKHOBEHVIA
OmnpepenuTe KaK MOXKHO TOYHEe OCHOBHYIO (DYHKIIVIO KXK/J0l KOHEYHOCTY U 3aIIMIIITE OTBETHI B TAOUITY PALOM C MaPHUKOBOTrO d¢p¢exra. Omuumire myTH, C MOMOUIBIO KOTOPBIX YIEKICIOTA HOMajaeT B arMocdepy. Boygenure
COOTBETCTBYIOUMMIU HOMEPAMIL. Hanbosee KpYIHbIE WCTOYHMKY YITIEKMC/IOTBI M OOBACHUTE, KaKUM OOpa3soM IPOVCXOAMT perymaums eé

[Tpuxpemienve  (ymep>kaHue KOHIIEHTpaLuu B atMocdepe.

CaMKI, CHaPI/IBaHI/Ie) (Y‘IaCTOK OTBeT: V3 Bcex OMOreOXMMMYECKNUX IIUKIOB KPYrOBOPOT YITIEKMC/IOTO ra3a sIBJIsIeTCsS OJHUM U3 CaMbIX MHTEHCUBHBIX.,
JAIIKM caMIla >KyKa M3 CeM. OCHOBHBIMIM XpaHWIMIAMM 3TOTO BellleCTBA ABIAITCA: rupgpocdepa (~1,3-10" 1), atmocdepa (~2,3-10" 1)
[InaByHIOBbIE) O6rnocdepa (~2,0-10"t yrinepopa) (B mepecyére Ha yIyIepox).

ra3006MeH ()Ka6eprIe Vicrounukom HepBI/I‘IHO];[ YITIEKMICIIOTDI ABNIAETCA BY/IKAHNYECKAA OEATE/IPHOCTD, CBA3aHHAA BEKOBOI1 nerasaumei{ MaHTHUY

Il HYDKHVX TOPU3OHTOB 3eMHOV KOpbl. [lanee murpauust CO, poTeKaeT JBYMs Iy TAMUA.
1. IlepBbIil MyTh 3aK/IIOYaeTCA B IOINIOLIEHNN €ro B Ipolecce (OTOCHMHTe3a ¢ 00pa3oBaHMEM ITIOKO3BI U APYTUX
OpPraHMYeCKUX BelleCTB, 3 KOTOPBIX IOCTPOEHDI BCe PacTUTE/IbHbIE TKaHW. PacTeHNs U3B/IeKalOT B Ipolecce GOTOCUHTE3

IpULATKA TPYAHBIX
KOHe4YHOCTell Kpaba)

MexaHn4deckas obpaboTka 113 aTMocdepbl 1 ruapocdeps 0kono 150 Mapa. T yrneposa B rog B Buje CO,. Jlanee BO3MOXKHO HECKOIBKO BapUAaHTOB:
nuiy, nuTaHue (MaHauMOyma o  JIbIXaHUeE PACTEHMIL;
PaKoo6pasHOro) e  PpacTeHNs MOTYT OBITh ChbeleHbl TPABOSJHBIMMU KMBOTHBIMI. B aTOM C1y4ae yriaepop 6o BepHeTcs B arMocdepy (B

npoliecce IBIXaHUA KUBOTHBIX VM IIPY UX Pa3/IOKEeHNUN TI0C/Ie CMEPTH), TNOO0 TPaBOASHbIE KMBOTHBIE OYAYT CheJeHbl
IUIOTOSAHBIMMY (M TOTZIA YI/IEPOJ OIIATD JKe BEPHeTCA B aTMOChepy TeMM JKe Iy TAMM);
(ycuk camia MaicKoro xyka) e  YITIEPOJ MOXKET OCTABaTbCSA B PACTEHMAX, [IOKA PACTEeHMA He ITOrMOHYT. Torma nx Mo/IeKy bl Oy T B IUIITY pefylieHTaM
(opramamaMm, KOTOpble NMUTAIOTCA MEPTBBIM OPraHMYECKVM BEIIeCTBOM M IIPU 3TOM Pa3pYIIAIOT €ro O MPOCTHIX

O6oHsaHNIE, YyBCTBUTENbHASA

®unbrpanms, NUTaHNe .

( HEOPTaHMYECKUX COENMHEHMIN), TAKUM KaK IpuObL. B KOHIe KOHIIOB yrieposi BepHeTcs B armocdepy B kadectse CO2;
B3BECHIO {yCOHOXKKI MOpCKOTO ¢ pacTeHMs MOTyT IOTMOHYTh M OKasaTbcs MOJ, 3emsell. Tora B KOHEYHOM WUTOT€ OHM MPEBPATATCH B MCKONAEMOE
Kerynst) TOI/INBO — HAMIPUMED, B YTOJIb.

2. Bropoit myTb — pacTBOpeHMEe B MOPCKOI BOfe. YIVIEKVC/IBII ra3 oO/lafiaeT CBOVICTBAMU JIETYYeCTU ¥ JIETKOM
pactBopuMocTH - 0,88 06béMa B 1 06BEMe BOfIb, 0cOOEHHO B MOpCKoli Bofie. V3 atmocdepnr CO, (~30%) agcopbupyercs
riunpocdepoii. IIpumepno 100 mapa T CO, HAXOUTCA B HEITPEPHIBHOM KPYTOBOPOTE MEX/Y aTMOChEpOit 11 OKeaHOM.
Jlvokcup yrinepoaa y4acTByeT B peakIysxX, IIPOTeKawInX B ruipocdepe:
CO,+H,0 <=>H CO, <=>H" + HCO,~
BAITAHUE 4. Paboma c pucynxom. B criyqaze xe paCTZBOpéHI/IH CO, B Mopc31<0171 BOJI€ TAK)Ke BO3MOXKHO HECKO/IBKO BAPUAHTOB:
BrimonHuTe cCXeMaTiueckoe 1300pajkeHe IPOROIbHOTO Cpe3a TPyOUaToit KOCTI B3pociioro yenoseka. O603HaubTe . YIIEKUCIIBII ra3 MOXKET IPOCTO BEPHYTHCA B aTMOCEPY;

IATH PasNMYHbIX S/€MEHTOB PUCYHKA CTPeIKaMu C LyuQpamy ¥ BHeCUTe MX HA3BaHUA B TaOMULY PAAOM C e  YIJIEPOJ MOXKET BOVITH B COCTAB TKAHE MOPCKIX PaCTEHNI MV )KMBOTHBIX. TOr/ia OH 6y eT II0CTENIEHHO HAKATUTNBATHCS

COOTBETCTBYIOIIVMMIM HOMEPAMIL. B BUJi€ OT/IOKEHMII Ha JHe MIMpOBOTO OKeaHa U B KOHIe KOHIIOB IIPEBPATUTCA B U3BECTHAK MM U3 OT/IOXKEHII BHOBD,
nepeigeT B MOPCKYIO BOLY.
1o [Ipu saToM Murpanus yriaepopa OCyIiecTB/sieTcs: yepe3 Kapbonatnywo cructemy: CO2 nepexomgutr B H2CO3, HCO3". C
F, { ; [IOMOIIbIO PACTBOPEHHOTO B BOJIE Ka/IbVsA (M1 MarHus1) MPOMCXOAUT ocaxaenne kapbonaros (CaCO3, MgCO,) 6uoreHHbIM
. X - Bo3smoxHbI Apyrne BapMaHTbI 11 a0MIOT€HHBIM Iy TAMMU. O6pa3y10Tc51 MOII[HbIE TOJIIN 3BECTHSIKOB.
2 4 i ' TIOJIITVCET.

Iuokcupn yriepoma atMocdepbl pacXofyeTcs Tak)Ke Ha IIPOIlecC BBIBETPUBAHUA TOPHBIX mopop. Hampumep, npu
BBIBETPVBAHNIY IIOJIEBBIX LIIIATOB 00pasyeTcs IMApoKapOOHAT KaIbIVsL:
Ca (Al2 Si2 0O8) +CO2 = CaCO3+Al2 O3+2Si02
CaCO3+CO2+H20 = Ca (HCO3)2
Takum 06pasom, IIaBHYIO pO/Ib B KPYTOBOPOTE UTPaloT arMocepHbiit 1 rugpocdepHsiit ol yriaexucnoro rasa. OHy
[IOIIO/THAIOTCA TIPYU AbIXaHUU PACTEHMI M >KUBOTHBIX, @ TaKXe IPY Pas3/IoKeHUM MepTBON opraHuky. Hekoropas 4acTb
yIIlepopia YCKOIb3aeT 13 KpyroBopoTa. Ecm yriiepos Bolen B COCTaB 0Ca/JOYHBIX OT/IOXKEHMUI VI MCKOIIaeMOTO TOIIINBA,
1 Smndus OH u3bIMaeTcsi 13 aTMocdepbl. BocronHeHne 3amaca yIeKucnIoro rasa B arMocdepe MPOMCXOAUT IPU BY/IKaHMYECKMX
* MI3BEP>KEHMAX M JPYTUX Fe0TepPMa/IbHBIX IPOLIeccax.
B menmoMm copmepxaHme yrimeposa B OMOreoXMMMYeCKMX pesdepByapax: Omocdepe (6momacca + IodBa U [eTPUT),
0CaJJOYHBIX IOPOfAaX, aTMocdepe u ruppocdepe, — COXPAHAETCSI C BBICOKON CTENEHBIO MOCTOSHCTBA 671arofapst BHICOKO
2 cOanaHCUpOBaHHBIM TOTOKaM. [TocToAHHBIT 06MeH yrnepooM Mexay 6uocdepoit, armocdepoii 1 ruppocdepoit 00ycnoBieH
ra3oBoil (YHKI[MeIl )XMBOTO BellecTBa — Ipoleccamu GOTOCHMHTe3a, AbIXaHMs 1 AecTpykKuuu. O6mas Macca yriepoaa B
yicKoraeMoM TorvBe (HedTh, ras, yroip U ip.) COOTBETCTBYET CPefiHelt CKOPOCTYM HaKOIUIeHVsI 7 MJTH T/TOJ. ITO KOJIMYEeCTBO
3 . Huacpus HEe3HAYMTETbHO 110 CPAaBHEHMIO C MAcCOll IMPKYIMPYIOIIEro yIepofa 1 Kak Obl BhIasjaeT 13 Kpyropopora. CreoBarenbHO,
CTelleHb 3aMKHYTOCTI KPYrOBOPOTa YIVIEKMUCIIOTO rasa (yraepopa) coctasiseT 99,99%, TO eCTh MOTOKYM CUHTe3a U paclaja
yIIepOICOfiepKAIMX BEIIeCTB C O4€Hb BBICOKO TOYHOCTBIO IIOJJOTHAHBI IPYT K IPYTY.
4_ Fy6anoe BE€IIE€ECTBO KOCTU C HacTyIIeHMeM HayYHO-TeXHUYECKOTO Iporpecca IMOSBWICA eIé OfMH BaKHBI IOTOK - oboramieHue aTMocgepsl
5

MeTtadns

YTJIEKMC/IBIM Ta30M B pe3y/bTaTe CKUTaHUA MCKOIIaeMOTro TOIINMBA, KOTOPOe UCIIO/Ib3YeTCs Ye/I0BEKOM B IIepBYI0 ouepenib B
IBUTATE/AX BHYTPEHHETO CTOPAHM, TEIJIOBBIX 3/IEKTPOCTAHINAX U Y€PHONM METAJUIy PTUN.

SuudnsapHas TMHAA

OKOHYaHNE OTBETa




3BAOAHME 7. Pewiume 3a0auy no ceHemuxe u noscHume xo0 ee peuieHus. Vcnonv3ytime 01s omeema cneyuanvHo
omeederHoe nose.

B pesynbrare aHanM3MPYIOILEro CKPeLIBaHNS AUTeTepOo3UroTsl Ad Bb 1oydeHs! 4eTbipe BapyaHTa TIOTOMKOB:
JIOMMHAHTHBIE 110 000MM reHaM — 42 0co0u, JOMUHAHTHBIE TONIBKO IO reHy A — 229 ocobell, JOMIHaHTHBIE TOJIBKO
1o reHy B - 196 ocobeii, perjeccuBHble I0 000MM reHaM — 33 ocobu. Ompenennrte reHOTUIIBI CKPELBAEMbIX
0cobeii ¢ y4ETOM ClLIeIUIeHVs TeHOB, HalINTe YaCTOTy PeKOMOVHALIMY MEX/y YKa3aHHBIMU T'e€HaAMIL.

OrtBerT:
1. B aHa/MM3UPYIOLIEM CKpEIMBaHUM B KadyeCTBE BTOPOIO POAUTENS BCETJA BBICTYIIAET
peleccuBHasA TIOMO3UTOTA. HOSTOMy (beHOTI/[H IIOTOMKOB OIIpefeNiAeTcd XPOMOCOMaMIU,

MPUTIEIIIVIMU OT TUT€TEPO3UTOTHOTO POJUTEIS.
2. BbisicHMM, Kakye TOTOMKM SIBIISIOTCS PEeKOMOWHAHTHBIMM, a Kakyue — HeT. I10CKOmbKYj
TeHOTUII ICXO[THOV JUTeTepOo3nUroTsl HaMm HeusBecTeH (A___ B a___ b wmm A__b a___B), mbl
TO/DKHBI OPMEHTHPOBATHCS Ha ITO/Ty4eHHOE paclieljieHyie o peHoTuIy.

3. Honst peKOMOWHAHTHBIX ITOTOMKOB He MOeT ObITh Bbille 50%. DTO 3HAYUT, YTO
PEeKOMOVHATHBIMU ~ SABJISIIOTCSI TIOTOMKM, IIO/YYMBINNME OT JUTETEPO3UTOTHOTO POIUTENsA
xpomMocoMy A___ B wmmu a___b. Takum obpa3om, UCXOHASA JUTETEPO3UTOTA MMeJIa T€HOTMUII
A ba__B.

4. CyMMapHOe KOM4YeCTBO IOTy4YeHHBIX TOTOMKOB paBHO 500. Cpesiyt HUX peKOMOMHAHTHBIE
IOTOMKH TIPECTaBIEHbl 75 0COOSIMU, IYTO cOCTaBsAET 15%. ITO M €CTh 4acTOTa peKOMOMHAINN
MeXX/y YKa3aHHBIMI TeHaMI.

5. 3aJaya pelieHa.

OKoOHYaHMe OTBeTa

SAIAHMUE 5. Paboma ¢ mexkcmonm.

[lepery Bamm TekcT, comepammil OATh OMOMOTMYECKUX — OLIMOOK.
BHUMATENbHO MPOYTHTE €ro, HAUTe OUIMOKM U OODBICHUTE, B YeM OHU
3aK/TI0YAIOTCS, 3aII0JTHMB CBOOOJHBIE IO/ TAOIUIIbL.

M ®P

Boiiennienne (9KCKpenusi) — 3TO >XKM3HEHHO BaXKHBINI IpoliecCc s TI000ro OpraHusMa,
KOTOPBIil 3aK/TI09AeTCS B yAaleHNN BellleCTB (KOHEYHBIX IIPOAYKTOB MeTab0MM3Ma, TOKCHHOB
U T.II.) U3 BHYTPEHHEN CpeAbl OpraHM3Ma BO BHEIIHIOK. Y YeloBeKa I[eHTPalbHYI0 POIb B
Ipolieccax 3KCKpeluy WUTpaeT MOYEBBIJEUTEIbHASA CHCTEMa, IPefCTaBIeHHasd IOYKaMU I
MOYEBBIJICTTUTETbHBIMH Iy TAMI: MOYETOYHMKAMI, MOYEBBIM ITY3bIPEM VI MOYEMCITYCKATETbHBIM
KaHajoM. Hapymienns B paboTe oYeK MOTYT IPUBECTY K I1Oe/y OpraHu3Ma OT MHTOKCUKALINIA.
Hukaxue gpyrue cucTeMbl OpraHOB (PYHKIINIO SKCKPELNY BBIIOTHATD He CIOCOOHBI.

Kak M y HeKOTOpBIX ApyrMX ITO3BOHOYHBIX (pbIO, amMpuoOMit), [Id denoBeka M APYTUX
M/IEKOIIMTAIONINX XapaKTepHbl Ta3oBble (BTOPMYHbIE) IOYKM. Y B3POCIOrO dYelTOBeKa
9TV TIapHble OPTaHbl PaCIONIAraloTCs B 3a0pIOIIMHHOM INPOCTPAHCTBE Ha YPOBHE IEPBBIX
KPEeCTIIOBBIX NO3BOHKOB. OCHOBHOJ CTPYKTYpPHOJ eAVMHMIIE/l IIOYKM SBAETCA HedpOH: B
KXXIOJ MOYKe MX HACYUTBIBAETCA OKOMIO MIWIIMOHA. [I0YKM SABIAIOTCA MOLIHBIM (PUIBTpPOM
KPOBY, KOTOPasi JOCTAB/IACTCS B 3TU OPTaHbI TOYCYHBIMY apTepuAMN. BHYTpy ouky nmoyeyHas
apTepysi MHOTOKPAaTHO BETBUTCS, B KOHEYHOM WTOre 06pasysa aprepmonbl. IIpmHocamue
apTepMOsbl 3aXOAAT B Kalcyny HedppoHa M 00pasyloT KamVUIAPHBINA (MaTbIUTMeB) KIyOoUYeK.
Kammnnaper krybouka masmee CnmMBaroTCsA ¢ oOpa3oBaHMEM BBIHOCAIIMX COCYAOB - BeHYIL. B
KaIICy/ie MPOMCXOAUT YIbTPadUIbTpaLVisl KPOBM, IIPU KOTOPOIL YaCTh IIa3MbI KPOBY ITOKMAET
COCYAMCTOE PYCIIO U BBIXOAUT B IPOCBET BTOPOTO 97IeMeHTa HeppoHa - Ma/bIINTMEeBa COCYAA.

[Touky [eMICTBUTE/IBHO WIPAIOT LIEHTPA/JIbHYI POIb B BbIJEIEHUN, UM IIOYeYHasd

HEeJJOCTaTOYHOCTbh MOXKeT NMPUBECTM K TMbenu opraHm3ma OT MHTOKCuKaruu. OgHaKo
1‘ BBIJIS/IUTEIbHYI0 (PYHKIIVIO BBIIOTHAIOT TAKKe M IPyTUe CUCTEMBL: HAIpuMep, CUCTeMa
OKPOBOB (KOYKHBIE YKeJIe3bl), IbIXaTe/IbHasl CUCTEMA, CITU3UCThIe 0O0TOYKIA.

) TaszoBble (BTOpUYHbBIE) MMOYKM, MOMUMO MJIEKOIUTAIOUINX, XAPAKTEPHBI /A MTUI[ U
* | penTwmit. Y pb6 n am@uoOnit MMEIOTCSA TY/TOBUIIHBIE (IIepBUYHBIE) IIOYKI.

3 [Touknu paciiojararoTcAa BbIIIE: HA YPOBHE IIOC/IEAHUX I'PYOHBIX — IIE€EPBIX IMOACHNYHBIX
° IIO3BOHKOB.

Kanmnnsper MmanpnnrueBa K1ybodKka CIMBAOTCS B BBIHOCSIYIO apTepuony. BeiHocsasn

apTepuoIa BBIXOANT U3 KAIICY/IbI ¥ paclafaeTcs Ha KalvUISIPbl BTOPUYHOI KallMJUIIPHON
4. ceTH, KOTOpasi OIieTaeT U3BUTON KaHastel HebpoHa. [Ipu cTussHUYN 9TUX KAUJUIAPOB U
00pa3yITCs BEHYIIBL.

ManpnurueBbl COCYAbL — 3TO OpraHbl BbIE/ICHV HA3€MHBIX WIEHVCTOHOIMX. J/IEMEHTBI
5. He(pOHOB HA3bIBAIOTCSA KaHAIbIIAMM, KOTOpble BK/IIOYAIOT HECKOTbKO OT[EIOB:
IIPOKCVMAJIbHBIV M3BUTOI KaHaJIel, I1eT/is [eHsie n qycTaibHbI M3BUTON KaHaell.




SAIDAHME 6. Paboma c ungopmayueri.
BHumamenvHo npouumatime npeosioxeHHole pazmeHmol meKcma u paccMompume pucyHku, 3amem nepexooume K
BbINONHEHUIO 3A0AHUT.

BAJKHO! B narHOM 3agaHum Ha3BaHMS T'€HOB HAMNMCAHBI 3ar/laBHBIMU
OyKBaMU U KYPCUBOM, @ UX O€/IKOBBIX IIPOAYKTOB — IIPSMBIM LIPUPTOM.

Npocras H-cbpasqan FazpeTENEHHAR
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PucyHok 1. CrpoeHme IIa3MOfieCM: CXeMa CTPOEHNs
.« [mmasmonecmpi (a), popma BropuunbIx nasmonecm (6)

Py 13

®parmeHT 1: Bce )XmBble OpraHM3MBbI OT 6aKTepMil 0 PAaCTEHMII V1 KMBOTHBIX BBIPA0OTa/IN MHOXKECTBO MEXaHV3MOB
JIIS1 BHY TPY- ¥ MEXKK/IE TOYHBIX KOMMYHUKALWI. MeXX Iy K1eTKaMy pacTeHWI, KaK M KJIeTKaMy )KMBOTHBIX, CyIECTBYIOT
MEXK/IeTOYHBbIe KOHTAKTBI, KOTOPbIe 00eCIIeunBa0T B3aNMOJECTBIE KJIETOK PYT C APYTOM. Y >KMBOTHBIX M3BECTHO
HECKOJIbKO TUIIOB TaKMX KOHTAKTOB: IUIOTHBIE, IIE/IEBbIE M JIECMOCOMBI. Y DPAaCTEHMI B3aMMOJENCTBME MEXY
K/JIETKaMJ MOXXET OCYLIECTB/IATCA IPY IIOMOILY aIIOIIIACTa ¥ CUMIIIACTA. ATIOIIACT — CUCTEMA K/IETOYHBIX CTEHOK U
MEXK/IeTOYHBIX IIPOCTPAHCTB, 00ecIeunBanlas TPAHCIIOPT BOABI I PACTBOPEHHBIX B Hell BemjecTs. CYMIUIACTHBII
TPaHCIOPT oObecreunBaeTcsa CIENMaNTN3NPOBAHHBIMU CTPYKTypamm - mnasmomecmamu (I11). ITo cummmacry
OCYIECTB/AETCA TPAHCIIOPT HM3KOMOJIEKY/IAPHBIX BEIlleCTB, TAKMX KaK BOJA VI MOHBI, a TAK)Xe HEKOTOPBIX 0€IKOB 1
HYKJ/ISMHOBBIX KICTIOT, B yacTHOCTH, PHK B koMmekce ¢ 6enkamm. He Bce KeTKu B cocTaBe pacTeHMA COEIVHEHBI
II: mexxpy HexkoTopbiMy KineTKamu IIJI OTCYTCTBYIOT. DTO NPUBOJUT K TOMY, YTO TEIO PACTEHMA Pa3JeNeHO Ha
CUMIUTACTHBIE JIOMEHBI, KX/l M3 KOTOPBIX IpefCTaBIAeT cobOl crucTeMy OObeIVMHEeHHBIX nocpenctsom I1]]
IPOTOIIACTOB K/IETOK.

II]T - sTO0 BUTOM/IA3MaTUYECKME MOCTUKM, IPOHM3BIBAIOLINE KIETOYHYIO CTEHKY M COENMHAKIINE COCeJHME
pactutenbubie knetku (Puc. la m 16). [Ipu memeHun pacTuTenbHO

Mamaes o
(B LT T ] ASpofARcT J, " Hmj KJI€ETKM KaHa/Ibl 3SHOOIVIa3MAaTNYECKOM CE€TU HE I‘IpeprBaIOTCH, nx
TR 5 - EDE1 okpyxaer kimerouHas crteHka (KC) m mrasmanemma (IIM). Tax

pecmorpybouka (JI). ITo pmecmoTpyOouke MOXET IPOMCXOANUTH
TPAHCIIOPT HEKOTOPBIX MOJIEKYIL. B oT/ume oT mepBUYHBIX, BTOPUYHbIE
I1]] o6pasyioTcss BHe KiIeTouyHOro gmeneHysA. OHM 4acTO BO3HUKAIOT
B pe3y/lbTaTe JCTOHYEHMS KJIETOYHON CTEHKM MEXJY COCeTHVMU
xi1etkamy. Bropmunble IIJl ycTpoeHbl clnoxkHee M pasHooOpasHee,
HaIlpyiMep, MOTyT OBITh pa3BOCHHBIMY WIN pa3BeTBIeHHbIMM: Y-, H-
u X-o6pasHoit popmsl (Puc. 16).
®parmenT 2: (Tekct mo Sanger & Lee, 2014 ¢ n3MeHeHUAMMN)
Tpancnopr o I1]] ToHKO perynupyercs: usMeHAeTCA AuaMeTp KaHasa
BIUIOTD /IO €T0 ITOJTHOTO 3aKpbITH. 3akpbiTye/ oTKpbITye [1]] mponcxopnt
PV IIOMOIIY O€IKOB IIMTOCKeIeTa M MOJIEKY/I IIOJIICaXapy/ia - KaJUIO3bI
| (pmc. 1,2), cuHTE3MpYEMOITI Ka/TT030-cuHTa3aMu (CALS) v pasbupaemoit
B-1,3-rmokanasamm. Pabora I1]] perynmmpyercs ¢ OMOIIBIO aKTVBHBIX
\_ f = iy »\ | dopm xmcmopoma (A®K), Ca®, TOpMOHOB: CaMIMUIOBOI KUCTOTbI
Ca?* re (CK) u ru66epennmuos (I'K). [ToBsienne ypoBHs knetounsix ADK 3a

Hmﬂ'"ﬂ{u”m” CUET UX MPOAYKUMN B MUTOXOHJIPUSX M XJIOPOIIACTAaX B CTPECCOBBIX
PyicyHOK 2. Perynamys paboTsl 1a3mMonecMbl YCTIOBMSIX MOKET MEHATD IPOBORUMOCTS T1]],

[ ) - ised
"";'_1' S f‘f ! _I:h_ /;.{PHH ¢dopmupyercss nepsuunaa I1]I. ITpoxomsammit BHyTpu IIJ] ywacTox
l.'\n. M-If \\_ / ~~ | 3H[OIUTA3MATMYeCKoro perTukymoma (9P) momyumn HasBaHue
b
i
! CALS
T —

CK sBsieTcs 371eMeHTOM MIMMYHHOJ CUCTEMBI PAaCTeHUII, KOTOPBIN o0eclieunBaeT 3aluTy oT 61MoTpodHBIX
natoreHoB. benku EDS1, ICS1 u NPR1 - KOMIIOHEHTBI CUTHAZIbBHOTO KACKa/la, KOTOPBIN NPUBOAUT K aKTUBALIUNU
ca/MIIaT-3aBucuMoro samyTtHoro nytu. CK cuHTesupyercsa B xnopomnactax un aktusupyeTr NPR1, koTopbiii
aKTUBUPYET 9KCIPECCUIO I'€HOB, HEOOXOAVMMBIX IS 3aIUTHI OT IATOT€HOB. DJIEMEHTBI CUI'HATBHOTO KacKaja
C/IMIVJIATHOTO Ty T! feticTByIoT Ha PDLP5, koTopsiit nepememaetcs B [1]] maktuBupyer CALS, uto ciocob6¢cTByeT
sakpbituio I1]I.

[Ipyrue ropMoHsl, perynupyoiye npoBoauMocTs [1]], — rn66epenmubl. VIX cuHTe3 MHAYLMPYeTCs, HapuMep,
B XOJIOJHBIV 3IMHMII IEPYIOZ IIPY YBeTIMYeHNUM JIMHBI fHA. OHU 3aIIyCKAIOT CMHTe3 HEKOTOPBIX -1,3-I/Tr0KaHas,
KOTOpbIe JIOKA/IM30BaHbl B IMIMIHBIX TenbliaxX. JIunygHele Tenblia HanpasaoTca K [1]], re BpICBOOOXKAAOTCA
(depMeHTHI, paspyluaone copMUPOBABIINECS OCEHbIO OTIOXKEHMSI KaJUIO3bl, YTO CIIOCOOCTBYET BOCCTAHOBJIEHMIO
aKTVBHOTO CMMIUIACTHOTO TPAHCIIOPTA.

He meHee BaxHBIM perynsitopoM spisercs MoH Ca?'. IToBbimieHne copep>xanns noHoB Ca’' B IuTOIIa3Me
IPUBOAUT K OBICTPOMY BpeMeHHOMY 3aKpbITio [1]] mocpencTBOM Kaino3o-He3aBUCUMOrO My TH.

Bri6epnre BCE npaButbHbIe OTBETHI 13 YeTHIpeX Ipe/ToxXeHHbIX. OOBegnTe OYKBbI, pacIoNTOKeHHbIE PAJOM C
11paBy/IbHBIMY OTBeTaMu. VIcripaB/ieHna He JOIIyCKarTCA.

1. IIpounraiite pparmeHT 1 M paccMOTpUTe PUCYHOK 1a, BbIOepNTe BepHble XapaKTePUCTUKN MEKKIETOYHBIX
KOHTAKTOB JKVBbBIX OPTraHN3MOB:

a. KieTku )KMBOTHBIX MOTYT OBITH CBSI3aHBI IPYT C APYTOM IIPY MOMOLIY IeCMOCOM VI I[eJIeBBIX KOHTAKTOB
b. Bce xmeTku pacTeHuit coenyHeHbI MeXy coboit I1]]

C. ITo IT]T MO>XeT OCYIIeCTBIIATBCA TPAHCIOPT HeKOoTOopbIX 6enkoB u [JHK B koMIIekce ¢ rucToHaMm

d.  Buytpu xanama I1]l o6HapyXuBaoTCcsA O€IKM IUTOCKeNTeTa

2. Bropuunbsie II]] B oTIMm4me OT nepBUYHBIX:

a.  SIBIAIOTCA pe3y/nbTaTOM KJIETOYHOTO JieTeHNs

b. He BbICT/IaHBI MSHYTPY I1/Ia3Ma/IEMMOM

C. VmeroT pasnuyHyio GOopMy I B HEKOTOPBIX C/Ty4asAX - pa3BeTBIEHHOE CTPOEHIe
d.  He copmepxaT gecmoTpybouek

3. IIpounraiite pparMeHT 2 M PacCMOTPUTE PUCYHOK 2, BbIOepHTe BepHbIe YTBEPXKICHNA O TOM, KaK MOXET
OCYIIEeCTBIATHCA perynsanus padors: I1]1:

a. CurHajbl OT XJIOPOI/IACTOB MOTYT nepefaBarbces K 111, kKak MUHUMYM, ABYMs Iy TAMU

b CurHanbl ot MutoxoHApuit nocpenctsoM ADPK nsmenAwT nposoguMocts I1]1

c.  Iub6epemmuHbl — K/II0YEBOI 37IeMEHT IMMYHHOU CHCTEMbI PACTeHUI

d.  Ca* moxer BbI3bIBaTb ObICTpOeE 3aKpbITye [1]], BO3meCTBYs, IPEeAIIONOXUTENbHO, Ha O€/IKM IIMTOCKeneTa

4. Boi6epuTe BepHbIe YTBep>K/AeH, XapaKTepU3YIOliiie CUTHATbHbIE IIPOLECChI B KIIeTKe PaCTeHN:

a. benox NPR1 umeeT AmepHYI NTOKaIM3alMI0O M MOXKET 3aIlyCKaTh 3KCIPECCHUIO T€HOB, OTBETCTBEHHBIX 32
3aIATY OT IIATOT€HOB

b. PDLP5, nokammsosannslii B I1]1, - TpaHcMeMOpaHHBII 6€/10K, CITIOCOOCTBYIOMNI UX 3aKPBITUIO

C. HexoTopble 3a1MTHbIE MEXaHM3MbI paCTEHNA aKTUBUPYIOTCA IPU yYaCTUN KOMIIOHEHTOB XJIOPOIIACTOB

d. I1]] 3axpbIBaIOTCA Ka/l1030J1 TONIBKO NPV IIOHVDKEHNUY T€MIIEPATYPbI

5. Ha ocHoBe mHopManuy, NpUBEIEHHON B TEKCTe M HAa PUCYHKaX, M Bammux 3HaHmii BoiOGepuTe BepHbIE
YTBep>KIeHN: 00 yCTPOIICTBE PaCTUTETBHOTO OpraHM3Ma:

a. 1]l 06beMHAIOT MPOTOIUIACTBI KIETOK, YTO II03BOJIAET Ha3bIBaThb BBICIINE PACTEHVS «HA[KI€TOYHBIMI»
OpraHyM3Mamm

b.  IlosBreHMe MEXK/IETOUHBIX KOHTAKTOB OBbIJIO HEOOXOAVIMBIM YC/IOBJMEM SBOJIIOLMOHHOTO BO3SHUKHOBEHMS
HACTOSIIMX MHOTOK/IETOYHBIX KMBOTHBIX M BBICHINX PAaCTEHMII

C. B cocraB gecMoTpy60uky He BXOAAT HoCchHOMNIMabI

d.  II]I - mopsI B K/IETOYHOI CTEHKE, TI0 KOTOPBIM IIPOVCXOANT HePeryanpyeMblil TPAaHCIOPT BEIIeCTB



