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

1. Bpibepure (¢parMeHTHl NNMILEBBIX
ceTeil, IMpeCTaBIeHHbIe B €CTeCTBEHHbIX
9KOCHCTEMAX.

a. Mopckoil NJIaHKTOH -
IIVTHTBVIH — MOPCKOJ JI€OIIaP/,
b. OpyBaHUMK JeKapCTBEHHBII — cepas
xaba — KoMap-IICKYH

C.  3e/eHble BOJOPOCIN — MaJIblil IPYJOBUK
— IIEYE€HOYHBIV COCAIBIIVK

d. JleTpuT - mOXZIeBoi YepBb — CKBOpeIL] —
ACTped mepernenaTHIK

e. Jopes KaHA[CKasA — BOJAHON OCIUK —
TIOJIEHDb — CUHWII KUT

capguHa —

2. KTo 13 nepeyncieHHbIX OPraHN3MOB MOT
ObITh MaTepuanoM i GOPMHUPOBAHUA
OPraHOT€HHOTO U3BECTHAKA?

a. AwmeOnbr

b. Kopamrbr

c. Kpacubie Bogopocnn
d. AMMOHUTHI

e. Tyamernsle ry6xn

3. CormacHo cucreMe >KU3HEHHBIX (hopm
PayHkuepa KpUnToQursl — 3T0 pacTeHus,
KOTOpbIe MMEKT MOYKM BO300OHOBIEHMNS,
CKPBITBIE IOJ}, IOYBON VTN Ha THE BOJ0€eMa.
Kakue pacTeHusA MO)XHO OTHECTH K JAaHHOM
rpynme?

Puc noceBHoOM

KapTtodenb 0ObIKHOBEHHBII

KyBmmuaka oObIKHOBEHHas
KpbLKOBHUK KOMTIOUNIA

Tronmpnan Ilaymaca

oA o

4. VIMMyHuUTET - 3TO CHOCOOHOCTH
OpraHnsMa paclno3HaBaTb Yy>KepOJHbIe
00bekTBI M  M30aBAATBCA  OT
COXpaHsAs XMMUYecKoe M Omomormieckoe
NOCTOSTHCTBO BHYTpEHHel cpeppbl.
Kakme u3 mnepedymcaeHHBIX peaKnuil
ABIAITCA NPOABICHUAMI €CTeCTBEHHOTO
NpUOOPeTEHHOTr0 MMMYHHTETA?

a. PacnosnaBanme T-nmumdonnramn
MHOUIMPOBAHHBIX KJIETOK

HUX,

b. ®@aronurto3 Makpodaramym HOrmOIMNX
00/1e3He TBOPHBIX OaKTepUit
c. BsaumopeiicTBue 903MHO(UIIOB c

KYTUKYJ/ION IIapa3UTUYeCKOTO YepPBs

d. BpIpaboTKaaHTUTEN BOTBET Ha BBEIEHHYIO
BaKLIVIHY

e. Cekpeunsa  uHTepdepoHa  KIeTKaMU
SMUTENNA B OTBET Ha IPOHNMKHOBEHNIE BUPYCa

5. Kakue u3 HiDKenepe4ycIeHHbIX BellleCTB
HE xapakTepHbI 14 pacTeHMin?

a. [Dnyrammnu

b. Imoxosammu
c. lyanun

d. Dmuuepnn

e. Inuxoren

6. Y yIKm KpsAKBBI 3UIOTa B HOpMe
copepxut 80 xpomocom. CremoBaTeIbHO, Y
3TOro BUja:

a. CnepMaroronmit cogep>xur 39 ayrocom u
1 Z-xpomocomy

b. Oonur II mopspka copepxxut 79 ayrocom
n 1 Z-xpomocomy

c. Cnepmaronur II mopsapka copepxut 39
ayTocoM 1 1 Z-xpoMocomy

d. Cmepmarosonp comepxut 40 XpomMocom

e. Oonur I nopsapka cogepxur 38 ayrocoM u
2 IOJI0BbIE XPOMOCOMBI



3AJAHMUE 9. TexHnonozus uccnedo8anuil.
ITpencrapnenHble poTorpaduy WUTIOCTPUPYIOT CTPOEHVIE OPTaHNM3MOB, IIPUHAVISKAIMX K OFHOMY TaKCOHY, KOTOPOMY
TPAJIVILIIOHHO IIPYICBAaVBA/IV PAHT TUIIA. {/I1 M3y4eHVs MX CTPYKTYPBI MCIIONb30BAaHbI Pa3HOOOpa3Hble TEXHOIOTVIA.

1. YcraHoBMTE COOTBETCTBYE MEXHY (hOTOrpadpVIAMI, YBE/IYMTEILHBIMIA IIPUOOPAMIL 1 METOIVIKAML, KOTOPbIE MCTIO/b30B/IVICh
TPV TIOTYYeHV TAHHBIX M300paKeHVIA. 3aIIiTe B CBOOOIHBIE SYeNKY TaO/IIbI COOTBETCTBYIOLIVE LMGPBL B KaKyto saeiiky
CIefyeT BIvicaTh TobKo onHy 1yidpy. BHYIMA HVE! Omys 13 mpn60opoB 11 OffHa 113 METO/VIK — /IVIIHYe!

YBenmuuTenbHble IpUOOPHI: Vcnionb3yemble METOIVIKIL:

1. 20-KparHas n1yna 1. VicrionbaoBaHyie KpacuTeielt, MIMEIOIVX BbICOKOE CPOJICTBO K XPOMATVHY

2. CBeTOBOI MUKPOCKOII I1. IIpuroToBneHye cepyy IMCTO/IOTTYECKIIX CPe30B

3. CkaHMpYyIoImmMit 3/1eKTpoHHBI MuKpockol | IIL Vicnomsoaryie BhIcOKOCTIEHMIVMHBIX aHTVITEN Y IF00PeCLVPYFOLLEH METKIA

4. I IpocBeunBaro il 371eKTpOHHBI MUKpockonl | IV. Visrorosienue cpesa tonmyHoi okono 0,05 MKkM

V. VI3y4eHue >X1uBOM KJIETKI

V1. CkaHnpoBaHMe IOBEPXHOCTI 0O'bEKTa IYYKOM 3JIEKTPOHOB

BykBeHHOE 0603HaUeHNe PUCYHKA A b B r i
Metop MUKpOCKONIUHA 2 3 2 2 4
Vicnonb3yemas MeTonMKa \4 VI 111 I IV

2. K xakoMy THITy IPUHATO OTHOCUTD M300pakeHHbIe OpraHn3Mbl? 110 KaKuM NpK3HaKaM, BUAMMBIM Ha ¢pororpadusix, Ber
9TO YCTaHOBI/UH/I? Broummire orBeT B OTBEIACHHDIC HMXKE IT1OJIA.
Tun: | nadysopun (pecHUYHbIE)

IIpmsHaku:
PecHuyHas TOKOMOLMSA. JIIEPHBIN T€TEPOMOP(PU3M (Ha/IM4Me B KJIETKE MUKPO- I MAKPOHYKJIEYCa)

3. HazoBure opranonp, 00osHayennbi Ha pucyske [l nugpon 1. llo xakum npusHakam, BUAMMBIM Ha (POTOrpa@uiu,

BbBI 3TO YCTaHOBI/ITII/I? 3anuinnTe OTBET B OTBECHHOC IT0JIE.
OpFaHOI/IH — peCcHMYKa (Tquee, Y4acToOK YH,IIYHI/[HO,III/II/I). Ha JJIEKTpOHOI'PaMMeE BUIHBI CICOYIOINE IJIaBHBI
IIpU3HAaKN:

1) 3TO BBIPOCT KJIETKM, OKPBITHII I/Ia3MaIeMMOIf;

2) BHYTPM BUJJHA CUCTeMa YIOPSAZOYEHHBIX MUKPOTPYOOUeK — I[eHTPAbHbI AyIUIeT U IepudepuiecKiq
MUKPOTPYOOUKIL;

3) B OCHOBAHIY HaX0AUTC:A 6a3anbHOe TeNo (KMHEeTOCOMa), ee MUKPOTPYOOUKy 0603HAYeHbI Ha PUCYHKe IM(PO7]
2.

Baxupim OPUEHTUPOM CIIYKUT U MacIitabHas JIVTHVA, IIO3BOJIAKONIAA YCTAHOBUTD pa3MEpPbI 9JIEMEHTOB.

3AIDAHMUE 2: [leped Bamu u306paxceHus pasnuuHvix crmaouti Hu3HeHH020 YUK
pacmenuii. Paccmompume pucyHku u 6binonHume 3a0aHus.
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1. YcraHOBMTE IPAaBU/IbHBIN MOPAJOK CTAAMIA )KN3HEHHOTO IIMK/Ia HEKOTOPOr0 PaCTeH:A, HAYMHAA CO CTANN
rameroreHe3a. OTBeT 3aNUIINTe B OTBEEHHOE IIO/Ie B BUIe MOCIENOBATETBHOCTY OYKB.

TIBTEBA

2. BoiOepuTe Bce MpaBUIbHBIE YTBEPIK/EHNA.

B >xm3HeHHOM LIMKJIE 9TOI'O paCTEHMUA €CTh ITOABVKHbBIE KII€TKN CO XXI'YyTUKaMU
Ha pucyHke A mpefcraBieHa CTafysi, pa3MHOAIOMIASCS PV IOMOLIM CIIOP
Paccenenne nponcxoauT mpy MOMOIY CTPYKTYP, M300pakeHHBIX Ha pucyHke I
Opranusm Ha pucyHke E o6mafaet rarmonjHpiM HAGOpOM XpOMOCOM
Cropo¢ut aToro pacteHus obpasyeT MUKOpU3y

o oo g

3. Bunmure B orBefieHHoe none Ha3panue OTIEJIA, Kk KOTOpOMY OTHOCUTCA 3TO pacTeHMe:

Moxoo6pa3Hble, MOXOBI/THBIE, 3€/IEHbIE MX, Bryophyta

4. Bimmmnre B 0TBejeHHOE M0/Ie Ha3BaHNe CTaNy )KM3HEHHOTO IIVK/Ia, KOTOpasi 00pa3yeT apXeroHum u
aHTepUIVIN:

raMeTopuT

5. BomimuTe B oTBeieHHOE M0/1e OyKBeHHOe 0003HaYeHue PpoTorpadmii, BHINOTHEHHBIX IPY HOMOIIN
TPOCBEYNBAIOIIETO CBETOBOT0O MUKPOCKOTA: | BTJ[E




SAIAHIE 3. Paboma c pucyHkom.
[Tepen Bamu n3006pakeHnst pasIMIHBIX )KMBOTHBIX VIV 9/IEMEHTOB VX Tejla (COOTHOIIEHVS pa3MepOB He COOMIOfIeHbI).
Omnpepennre, K KaKuM KIaccaM OTHOCATCSA 9T >KMBOTHbIE. 3alMInuTe Ha3BaHME KIACCOB B TAOMUILY PSOM C

COOTBETCTBYIOIIVMMI HOMEPaMIL.

Pakoo6pasHble (BbICIINE
pakoobOpasHble,
Crustacea, Malacostraca,
Multicrustacea)

MHoOromeTuHKOBbIE YepBU
(monmuxertsl, Polychaeta)

JIeHTOYHBIE YepBU
(JIeHTELBI, LIECTOBI,
Cestoda)

[Muasku (Hirudinea)

[onoBoHOTME MOTTIOCKU

(Cephalopoda)

SAIJAHWE 4. Paboma c pucyHkom.
Cxemarudeckyt 1300pasute NIPOJOIbHBIN Cpe3 CycTaBa 4enoBeka. O603HAYbTe IATH Pas/INMYHBIX I/IEMEHTOB
pUCYHKa CTpenKamu ¢ uydpamMu ¥ BHECHUTE MX Ha3BaHVsI B TAOMIY PS/IOM C COOTBETCTBYIOLMMI HOMEPAMIL.

Bo3sMOXXHBI #pyrue BapMaHTbI
TONIIIICENA.

1. |Cycrasuas ronoska

2. | CycraBHas cBsaska

3 ®ubpO3HBII CTIOV CYCTaBHOM
* | Kamcysbl (CyCTaBHOI CYMKM)

CuHoBmanpHasz 000/109Ka
(cuHOBMaIbHASI MEeMOpaHa,
4. CMHOBUAJIbHBII CTIOI1)
CYyCTaBHOJM KaIICY/IbI
(CycTaBHOJ CYMKI)

CycraBHas MONOCTD,
5. |samonnennas cunoBmanbroi
SKVJIKOCTBIO

3AJTAHMWE 8. Jlatime passeprymuiti oméem. Vcnonv3ytime 075 0meema cneyuanvHo omeedeHHoe nose.

/3BecTHO, 4TO Ha MOBEPXHOCTY 3eM/IM IPUPOITHbIE 30HBI ¥ TAHAMAPTEI 3aKOHOMEPHO CMEHSAIOT APYT IpyTa
IpY ABVDKEHUY OT IIO/I0Ca K 1O/MoCy. CXOIHYI0 30HA/IbHYI0 3aKOHOMEPHOCTb MOXKHO BCTPETUTD M IIPY NOJbEME
B ropbl. O6BbACHNTE, TOYEeMY BOZHUKAIOT TaKMe 3aKoHoMepHOCTH. Kakye 0cob6eHHOCTI MOpdOIorny, aHaTOMIH, a
TAK>Ke )KM3HEHHDIX CTpaTernii XapaKTePHBbI i1l PACTE€HMI 30HbI aTbIINIICKUX TyTOB?

Orser: llepBuyHas npuyyHa WMPOTHON 30HAIBHOCTY — HEPAaBHOMEPHOE paclipefie/ieHle COMHEYHO 3HEePTUN
IO IIVPOTE BCTIEACTBYE MIapooOpas3Hol GOpMBbI 3eM/IV I U3MEHEHMN YITIa aJ{eHNs COMTHEYHBIX TyJeil Ha
3EMHYIO IOBEPXHOCTD.

Bonpmioe 3sHaueHue uMeeT HAKIOH OCM K IUIOCKOCTM SKIMIITUKN, OT 3TOTO 3aBUCUT HEPaBHOMEPHOCTH
[OCTYIUIEHNA COMHEYHOIO TeIIa IO Ce30HaM, a CYTOYHOe BpallleH)e IUIAHeTHl O0yC/IaBIMBaeT OTKIOHEHNE
BO3/YIIHBIX MacC. HepaBHOMEpHOCTb NOCTYIUIEHMA TeEIJIa BAMAET Ha PACHOIOKEHME BO3LYIIHBIX Macc,
BIar0000POT U UMPKYIALNIO aTMOC(EPBL.

Takum o6pasoMm, I71aBHas MPUYMHA IIMPOTHON 30HATBHOCTY — M3MEHEHUEe COOTHOIIEHNS TeIIa ¥ B/Iaru OT
DKBATOPa K IMOTI0CAM.

BbicoTHas1 MOsICHOCTD (BBICOTHAS 30HAJIBHOCTD) — 3aKOHOMEpHasi CMeHa IIPOL[eCCOB U SIBJIEHNII C BBICOTOM B TOPaX.
OO6ycnoBeHa B IepByI0 OYepeb U3MeHEeHeM TeMIIePaTy pbl, BIaro- M MbIiecofiep>KaHus BO3yXa C yBelIndeHneM
BLICOTHL. [10/10BMHA BCETO BOAAHOTO IIapa COCpefoTo4eHa Hibke 1,5—2 KM. BboIcTpo yObIBaeT 1 cofepskaHue Ml
B Bosziyxe. Ilo aTuM npuyyHaM MHTEHCMBHOCTD COMTHEYHOM pajgyalluil B TOPax C BBICOTOM BO3PACTAET, a OTAAYa)
[UITHHOBOTHOBOTO M3/Ty4eHMsI OT IIOBEPXHOCTY TOPHBIX CKJIOHOB B aTMOC(epy U IIPUTOK BCTPEYHOTO M3/TyYeHNs
oT arMocdeps! ymMeHbUIAOTCA. [Ipy aTUX yCIOBMAX TeMIlepaTypa BO3AYXa, KaK IpPaBWIO, YObIBaeT B IIpefierax
Tporocdepsl B cpegHeM Ha 5—6°C Ha Ka>K/[blil KMJIOMETP BBICOTHI. YC/TOBUS KOH/IEHCALIVMY BOASTHOTO ITapa PV 9TOM
TaKOBBI, YTO KOJIMYECTBO 00/IAKOB, COCPELOTOUYEHHBIX IPEUMYIIeCTBEHHO B HIDKHIX KIIOMeTPax TPOIocdepsl, 10
HEKOTOPOII BBICOTBI BO3pacTaeT. ITO MPUBOANT K CYILIeCTBOBAHMIO IT0SICA MAKCUMA/IbHBIX OCAJIKOB ¥ K YOBIBAaHUIO
X Ha 60jIee BBICOKNX YPOBHSIX.

CymecTByeT HEKOTOpasi aHA/IOIMA B CMEHE BBICOTHBIX II0SCOB BHYTPU CIIEKTPa KaKOW-TMOO TOPHON CTpaHbI,
C OJHOI CTOPOHBI, I TOPU3OHTAIBHBIX reorpam4ecKux 30H OT HM3KUX K BBICOKMM IIMPOTaM — C APYTOMH, HO
[IOJIHOTO TOXX/[IECTBA MEXJy HMMM HeT. Hampumep, TyHApe apKTMYeCKUX IIMPOT IPUCYIIM HOAPHBINA I€HDb I
[IO/IsIPHAS. HOYb, @ C HUMU - 1 OCOOBII PUTM I'MIPOKIMMATIYECKIX Y TOYBEHHO-OMOMOTMYeCKUX MPOoLeccoB. Takux]
0COOEHHOCTEN! TMIIEHB! BHICOKOTOPHbIE aHAJIOTY TYHAP B 00jIee HUSKMX MIMPOTAX U a/IbIIMIICKIE JTyTa.

CocTaB CIIEKTPOB IOSICOB HAXOAWUTCS B 3aBUCUMOCTYM M OT MHOIMX MECTHBIX YC/IOBMII — OCOOEHHOCTEN]
re0/I0TMYeCKOr0 CTPOEHNA, IKCIIO3UIMHU CKTOHOB II0 OTHOLIEHNIO K CTOPOHAM FOPM30HTA M TOCHOJCTBYIOIIVIM
BeTpaM. Hampumep, B ropax Taubp-1llaHAa BBICOTHBIE IOSiICA TOPHBIX J/IECOB U JIECOCTENM CBOJICTBEHHD]
[IPEVMYIIeCTBEHHO CEBEPHBIM, T. €. TEHEBBIM 1 00jIee YB/IXXHEHHBIM CKIOHAM XpeOTOB, J/IS I0)KHBIX CKIOHOB Haj
TEX )K€ YPOBHAX XapaKTEPHbI TOPHbIE CTEN.

JInsa anbIIMiICKNX TyTOB XapaKTepHa crienuduyeckas, HUISKOPOC/Iasi PaCTUTEIbHOCTD, @ TAK)Ke PACTUTE/TbHOCTD,
oOpasylollass «TpaBsAHble MOAYIIKIM». IJTO COMDKAeT AAHHBI TUI 9KOCUCTEM C TYHAPOIL, Omarofmapsa uemy
Q/IbIIMIICKIIE JIyTa TAaK)Ke Ha3bIBAIOT «TOPHOM TYH/IPOD».

[louBeHHBII C/IOJf HAa QIBIMIICKMX JIyraX OOBIYHO CPaBHUTENIbHO TOHKWUII ¥ MAaJIOIUIOROPOAHBINA, ¢
MHOTOUYVC/IEHHBIMI BK/IIOUEHUAMMI KaMHell 1 me6Hs. B yMepeHHOM mHosice B OYBe a/IbIIMICKUX TYTOB OOBIYHO
(bopMupyeTcs I71eeBblil CIO.

Tak Kak anbnmiicKMe JTyra BCTPEYAIOTCA MPAKTUYECKM BO BCEX PErMOHAX 3eM/IM, TO Heb3s BBbIJEIUTb BUMDI
DKVIBOTHBIX, KOTOPbIe ObIIV ObI XapaKTepPHBIMY /11 BceX Hux. Ho 4acTo, 0c06€HHO B TPONMYeCKUX M CYOTPOIYeCKIX]
pernoHax, ajbIuICKIe yTa MPeNCTaB/IAIT OO0l OCTPOBA PEIMKTOBBIX 9KOCUCTEM, OTPe3aHHbIe IPYT OT [pyTal
Oosee >KapKUM HU3MEHHbBIM KIIMAaTOM.

s anpnmiickoro Imosica XapakTe€pPHO IOYTHM IIOJIHOE OTCYTCTBUE JepPeBbeB U KYCTAaPHMKOB. TpaBAHMCTBIE
coo0I1IeCcTBa C/I0XKEHbI HU3KOPOC/IBIMU MHOTO/IETHUKAMM, B TOM 4YMC/Ie BeYHO3eMéHbIMI. Hepenko BCTpedarnTcs]
pacTeHns B popMe MOAYIIEK U PO3ETOK.

MHorue BUfibI pacTeHNIt, PacTyIINe B a/IbIINIICKOM I0sICe, KCepOMOP(HBL. ITO CBA3aHO C CUIbHBIM Pa3orpeBoOM
[TOBEPXHOCTM pacTeHUN B JHeBHBIE Yachl (o +50 °C).

Hounble Temmeparyppl B albIMIICKOM IIOSICE Ja)Ke JIETOM MOTYT OIIyCKaTbCA HIDKE HY/A, YTO BBISBIBAET|
[IpoMep3aHle BeHUYMKOB, HO He IPUBOANT K X OTMUPAHNIO: IHEM LIBETKY OTTaMBAIOT U MPOJO/IKAIOT L[ BECTI.

CylecTBYIOT 1Ba BUJja a/IbIINIICKUX JIYTOB:

- JIyTa C TOCIIOACTBOM OFHOJONbHBIX pacTeHmit n3 cemeiicTs 3nmaku (Poaceae) n Ocokosble (Cyperaceae).

- JIyTa, B KOTOPBIX IPe0o06IaaloT pa3HOTPaBbs, COCTAB/IEHHbIE IPEUMYIIeCTBEHHO ABYAOTbHBIMI PACTEHUAMI.
OKOHYaHNeE OTBeTa




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

B pesynbrare aHanu3upyolero cKpeuBanys gureteposuroTsl Cc Dd nonmydeHsl YeThIpe BapuaHTa TIOTOMKOB:
peliecCUBHBIE 110 060MM reHaM — 145 ocobeit, TOMUHAHTHBIE TONIBKO 0 TeHy C — 325 0co6eit, JOMUHAHTHBIE TOJIBKO
1o reHy D - 355 ocobeit, JoMuHaHTHBIE 10 000MM reHaM — 175 ocobeit. Onpenennte reHOTUIIBI CKPeNBaeMbIX
0cobeii ¢ y4ETOM ClLIeIUIeHVs TeHOB, HalINTe YaCTOTy PeKOMOVHALIMY MEX/y YKa3aHHBIMU T'e€HaAMIL.

OrtBeT:

L. B ananmmsupymomeM CKpelMBaHMM B KadeCTBe BTOPOTO POJUTENSA BCEIfA BBICTYIAET
penleccuBHasA romosurora. lloatomMy (eHOTMI TOTOMKOB OIIpefieNigeTcsd XpOMOCOMAaMI,
PULIESIIVMI OT JUT€TEPO3UTOTHOIO POSUTEIA.

2. BbIsicHUM, Kakye IOTOMKM SBJIAIOTCS PEeKOMOMHAHTHBIMMU, a Kakyue — HeT. [IoCKombKy
TeHOTVI MICXO[JHOM iureTepo3uroTel HaMm HemsBecTeH (C___ D ¢ d wm C__d ¢___D), mp]
[I0JDKHBI OPMEHTVPOBATHCA Ha MOTTYYeHHOE paclienyieHe Mo GeHOTUI.

3. Jlonss peKOMOVHAHTHBIX INTOTOMKOB He MOXeT ObIThb Bbile 50%. IJTO 3HAYUT, YTO
PEKOMOVHATHBIMY ~ SABNIAIOTCS ITOTOMKM, HONTYYMBIINE OT JUTETEPO3SUTOTHOTO POJUTENLS
xpomocomy C___ D wm c___d. Takum o6pa3oM, UCXOZHAS JUT€TEPO3UTOTA VIMe/Ta TeHOTHUII
C dc_d

4. CyMMapHOe KOTMYeCTBO IOTy4YeHHBIX TOTOMKOB paBHO 1000. Cpeny HUX peKOMOVHAHTHbIE
TIOTOMKM IIpeficTaBieHbl 320 0co6sMy, 4TO cocTaBisgeT 32%. ITO M eCTh YaCTOTa PEKOMOMHAIN
MEX/TY YKa3aHHBIMY T€HAMI.

5. 3afada pelnieHa.

OKOHYaHMe OTBEeTa

3ADAHME 5. Paboma ¢ mexkcmonm.

[Tleper Bamm TekcT, comepXaumuit MATh OMOMOTMYECKUX OUIMOOK.
BHI/IMaTe}IbHO HPO‘ITI/ITC ero, Haﬁ[}:[I/ITe OH_II/I6KI/I n O6’bHCHI/ITe, B 4Y€M OHU
3aK/II0YAOTCH, 3aII0/IHUB CBOOOJHBIE TIO/IA TAOIMIIbL.

mop

B OCHOBe MBINIEYHOTO COKpAILIEHUs JIOKUT B3aVMOJEVICTBUE MEXAY Oenkamy aKTMHOM
Y MMO3MHOM. B momepeyHO-IIO/IOCAaThIX MBIIIIAX OHYM OOpasylT NPOTSHKEHHBIE CTPYKTYPBI
— Mro¢uOPWIIBI, YIOPSLOYEHHOE PpACIIONOXKeHNe KOTOPBIX o00ecrednBaeT XapaKTEePHYIO
HOIIEPEYHYIO MCUePYEHHOCTDb MBIIIEYHBIX K/IeTOK. B KjleTKax ImaiKux MbIIIIL] OHa He HaOJTioaeTcs,
IIOCKOJIbKY aKTUH ¥ MMO3UH B HUX OTCYTCTBYIOT.

Heo6xomuMbIM ycIoBUeM JyIsl 3aIlycKa COKpaljeH)s JTIOOBIX IONEepeYHO-II0IOCATHIX MBIIII]
ABJIAIOTCS CUTHAJIBL, TlepefiaBaeMble HEPBHBIMY KJIeTKaMU. B mokoe, korga Mbliia pacciuabieHa,
aKTMHOBbIE HUTY He B3aMMOJIEJICTBYIOT C MIO3VHOBBIMM, TAaK KaK Y4aCTKM CBA3bIBAHNA C MIO3MTHOM
Ha MOJIEKy/IaX aKTVHA 3aKpbIThl. HepBHBINI MMITyJIbC BbI3bIBaeT BO30YXX/leHNEe MeMOpaHBI
MBIIIEYHON KJIETKU. JTO IPUBOAUT K Pe3KOMY BBIOPOCY MOHOB Ka/lbIUs U3 CApKOIIa3MBbl —
IJUTOIIa3Mbl MBILIEYHON KIETKM. YYaCTKM CBA3BIBAHUSA MUO3JMHA HAa aKTUHE OTKPBIBAIOTCH, U
CTaHOBUTCSI BO3MOXKHBIM 00pa3oBaHMe CBsI3eil MeXXAY MOJIEKYTaMy aKTMHA ¥ MMO3MHA. 3a CYET
3Hepruy, BuifiensAwLelica npu pacuerienun AT®, IpoucXoaUT yMeHblIeHNe J/IMHbl TOHKUX U
TOJICTBIX HUTeN. CapKOMephbl YKOPAYMBAIOTCA, 4YTO ¥ IPUBOAUT B UTOTE K COKPAIlEeHNIO MBIIIIIBI.
[l BocrionHeHys 3armacoB AT® MbIIeYHBIM K/TeTKaM TpeOyeTcs I/II0K03a U KMCIOPOJ, KOTOpbIe
JIOCTABJIAIOTCA C TOKOM KpoBH. B oTcyTcTBMe KMcmopona AT® BeipabarbiBaeTcs B XOfie I/IMKOJIN3A,
a [JII0KO3a IIpeBpalllaeTCcsA B 9TUIOBBIN CIIUPT.

1 B keTKax m1aikoii MyCKy/IaTypbl aKTUH Y MUO3VH TaK>Ke UMEIOTCSI, HO VX PACIIO/IOXKeHe
* | MeHeeyNnopsAL04YEeHHO, YeM BIIOIIePEYHO-II0/I0CAThIX MBIIIIIAX (He 00pa3yoT Muopuobpusn).

CurHanbl, IepefjaBaeMble HEpBHBIMI KJIeTKaMM, HEOOXOMIMBI /I 3aITyCKa COKpallleHNA
) CKEJIETHOI ITOIIEpEeYHO-TI0NI0CATOM, a TaKXKe ITIafIKOIl MYCKy/naTypbl. CepiedHas MbIIIIA

* |obmapmaer cBolicTBOM aBTOMATVM U COKpAIaeTcs 3a CYET MMITY/IbCOB, BOSHUKAIONINX B
CaMOM MMOKapJe.

BO36Y)KIL€HI/I€ M€M6paHI)I MBIIIIEYHOM KJIETKU IIpUBOAUT K YBE/JIMYEHNIO KOHLIEHTpalun
3. VIOHOB Ka/IbliA B CapKOIIa3Me, KOTOpbI€ BbIXOAAT M3 BHYTPUKJIETOYHDIX Ka/IbIIMEBbBIX
JEI10 (HpeI/IMYIHeCTBeHHO 13 CapKOIVIa3MaTNIE€CKOTI'O peTI/IKYJIYMa).

B xopme cokpaleHus TOHKVME HUTU CMEUIAIOTCA (CKOMb3AT) OTHOCUTENTBHO TOJICTBIX, YTO
4_ IPUBOSUT K YKOPOYEHMIO CapKOMEPOB, MMO@)M6p1/m}1 U, KaK CaeAcTBUe, MbIIIeYHbIX
BOJIOKOH. [I/IHa caMMX HUTEN NIPU 3TOM He MI3MEHAETCH.

[Ipn HemoctaTke Kucnopoma AT® obpasyerca B xome rmkommsa. IIpyu aToM Imokosa
5. |oxucnsercs o nmpoBuHOrpagHOit KUCTOTHI, KOTOPas Aaee IPeo6pasyeTcss B MOTOYHYIO
KMCIOTY (JTAKTAT) B XOfIe MOJIOYHOKVCIIOTO OPOXKEHUSI.




BAIAHME 6. Paboma c ungopmayueri.
BrumamenvHo npouumatime npeonioxeHHvle pazmeHmol mekcma U paccMompume pucyHku, 3amem nepexooume K

BLINONHEHUI 3A0AHULL

BAJKHO! B nanHOM 3agaHnyu Ha3BaHMS T'€HOB HAIMCAHBI 3aT/TaBHBIMU
OyKBaMy U KYPCUBOM, a ¥X O€JIKOBBIX IIPOJYKTOB — IMIPSIMbBIM HIPUPTOM.
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Pracyrie 18

@parmenT 1: Bee xuBble OpraHN3MbI OT 6aKTepuMIl 1O paCTEeHNIT M )KMBOTHBIX BBIPAOOTA/ Il MHO)KECTBO MEXaHM3MOB
JUIS BHY TPM- ¥ MEKKJIETOUHBIX KOMMYHUKAIVIT. MeX Iy K/le TKaMJy pacTeHMIl, KaK J K/IeTKaMM )KMBOTHBIX, CYILIeCTBYIOT
MEXXK/IETOYHbIe KOHTAKThI, KOTOpbIe 00eCIeYBal0T B3ayMOZIEVICTBYIE K/IETOK JIPYT C APYTOM. Y XXVBOTHBIX M3BECTHO
HECKO/IbKO TUIIOB TaKMX KOHTAKTOB: IUIOTHBIE, LIe/eBble ¥V NEeCMOCOMBL. Y pacTEeHMiT B3aMMOJEVICTBYE MEXIY
K/IeTKaMJ MOXKET OCYIeCTBIIATHCS PV IOMOIIM AIIOIIACTA U CYMIUIACTA. ATIOIUIACT — CHCTeMa K/IeTOYHBIX CTEHOK I
MEXK/IETOYHBIX IIPOCTPAHCTB, 00ecreunBaloias TPAHCIIOPT BOABI I paCTBOPEHHBIX B Hell BemecTB. CYMIUIACTHBIN
TPAaHCIIOPT obecredrBaeTCcA CHELMaMM3NpPOBaHHBIMU CTpykTypamm - IwiasmogecMamu (I111). Ilo cummmacty
OCYILeCTB/IAETCS TPAHCIIOPT HIU3KOMOJIEKY/IIPHBIX BEILIeCTB, TAKMX KaK BOJjA V1 MIOHBI, a TAK)Ke HEKOTOPBIX OE/IKOB I
HYKJIEMHOBBIX KMCIIOT, B 9acTHOCTH, PHK B KoMmekce ¢ 6enkamm. He Bce KIeTKM B cOCTaBe pacTeHUA COENVIHEHBI
ITI: mexxny HexoTopbiMu KineTkamu IIJI OTCYTCTBYIOT. DTO IPUBOJUT K TOMY, YTO TElIO PACTEHMA PA3JENeHO Ha
CUMIUIACTHBIE JIOMEHBI, KX[bIil 13 KOTOPBIX IIPeACTaB/IAeT CO00J cucTeMy OObegVHEHHbIX HocperncrsoM I1]1
IPOTOIIACTOB KJIETOK.

[17I - sT0 nuTOIIa3MaTM4YeCKue MOCTMKM, IPOHM3bIBAIOIVE KICTOYHYIO CTEHKY M COEHMHAIOLINE COCeTHMe
pactutenbubie kaetku (Puc. la m 16). [Ipu memenun pacTuTenbHOIM
KIeTKM KaHa/Ibl SHJOIUIA3MAaTMYeCKO} CeTM He IIPepbIBAIOTCH, UX
okpyxaer kimerouHas crteHka (KC) u mrasmamemma (IIM). Tax
¢dopmupyercss neppuunaa [1]I. ITpoxopammit BHyTpu IIJ] ydacTox
3HJIOIUIA3MAaTHYECKOTO  peTuKymoMa (9P) momyumn HasBaHMe
mecmorpybouka (JI). ITo pmecmoTpybouke MOXET IPOMCXOANTD
TPAHCIIOPT HEKOTOPBIX MOJIEKYIL. B oT/IMume oT mepBMYHbIX, BTOPUYHbIE
I1]] o6pasyroTcss BHe KiIeTo4HOro geneHyusA. OHM 4acTO BO3HUKAIOT
B pe3y/lbTaTe JCTOHYEHMS KJIETOYHON CTEHKM MEXJY COCeTHVMU
xi1etkamn. Bropumunbie II]l ycTpoeHbl clnokHee M pasHOoOpasHee,
HaIpyMep, MOTyT OBbITh Pa3IBOCHHBIMMU W/IM pasBeTBIeHHbIMU: Y-, H-
u X-o6pasHoit popmsl (Puc. 16).

®parmeHT 2: (TekcT mo Sanger & Lee, 2014 ¢ u3MeHeHUAMMN)

Tpancnopr no I1]] ToHKO perynupyercs: usMeHAeTCA AUaMeTp KaHajia
BIUIOTB JIO €T0 ITIOJTHOT0 3aKPbITH. 3akpbiTye/ oTKpbiTye [1]] nponcxonnt
PV IOMOIIY O€/IKOB LITOCKe/IeTa U MOJIEKYJI IIO/IVICaXapyu/ia - Ka/lIo3bl
(puc. 1,2), cunTesupyemoii kamnoso-cunTazamu (CALS) v pasbupaemoit
B-1,3-rmokanasamu. Pabora I1]] perymmpyercs ¢ mOMOIIbIO aKTVBHBIX
¢dopm xucnopoma (ADK), Ca’', TOpMOHOB: CaIVINMIOBON KUCIOTHI
H | (CK)nu rn66epemmiuaos (I'K). [ToBeienne yposus kinetounsix AOK 3a

fﬂ'ﬂ#‘"{ﬂ-m*'m CUET UX MPOAYKUMN B MUTOXOHIPUAX U XJIOPOIIACTAX B CTPECCOBBIX
PricyHOK 2. Perymamyst paboThl I/1a3MOeCMbI YCTIOBMSIX MOKET MEHATD POBOAUMOCTS I1]1,

Maroies
I Hroameg P

ERIponIac

CK sBseTcs 3/1eMeHTOM VIMMYHHOI CHCTEMBI PACTEHMII, KOTOPBIN o0ecIieunBaeT 3aIuUTy OT 6MOTpOdHBIX
natoreHoB. benku EDS1, ICS1 u NPR1 - KOMIIOHEHTBI CUTHAJIBHOTO KACKa/ia, KOTOPBIN NMPUBOAUT K aKTUBALIUU
ca/MIyIaT-3aBucuMoro samurtHoro nytu. CK cuHTesupyercs B xnopomnactax un aktusupyeT NPR1, koTopbiii
aKTVBYPYET 9KCIIPECCUI0 T€HOB, HEOOXOMUMBIX IS 3alUThl OT IIATOT€HOB. DJIEMEHTH CUTHA/JIBHOTO KacKaja
Ca/IMIVIATHOTO Ty T! AeiicTByIoT Ha PDLP5, koTopbiit nepememaetcs B [1]] m aktuBupyer CALS, uto ciocob6cTByeT
sakpbiTuio I1]1.

[ pyrue ropMoHsl, perynupymoiye IpoBoguMocTb [1]], — ru66epemmubl. VIX cuHTe3 MHAYLMPYeTCs, HapuMep,
B XO/IOHBIV 3IMHMII IEPYIOZ IIPY YBeIMYeHNUM JIMHBI fHA. OHU 3aITyCKaIOT CMHTe3 HEKOTOPBIX -1,3-ImiokaHas,
KOTOpbI€ JIOKA/M30BaHbl B IUIMIHBIX TelbliaxX. J/IunugHele Tenbla HanpasaoTcsa K [1]], re BeIcBOOOXKAAOTCA
(depMeHTBI, paspylanonye copMIPOBABIIECS OCEHbIO OTIOXKEHVSI KaJ/UIO3bl, YTO CIIOCOOCTBYET BOCCTAHOBJIEHMIO
aKTMBHOTO CMMIIIACTHOTO TPaHCIIOPTa.

He menee BaxHBIM perynsatopoM sisercs noH Ca’'. IlopieHue comepskanusa noHos Ca?' B IUTOIIa3Me
HIPUBOAUT K OBICTPOMY BpeMeHHOMY 3aKpbITiio [1]] mocpencTBOM Kanno30-He3aBUCUMOTO Iy TH.

Bri6epnre BCE npaBitbHbIe OTBETHI M3 YeThIpeX NpeqmoxXeHHbIX. O0BeguTe OYKBbI, pacIoNT0KeHHbIE PALOM C
11paBy/IbHBIMY OTBeTaMy. VIcipaB/ieHna He JOITyCKalTCA.

L. lIpountante @parMeHT 1 1 pacCMOTpUTEe PUCYHOK 13, BbIO€pUTE BEPHbI€ XapAKTEPUCTUKI MEKKIETOTYHBIX
KOHTAKTOB >KIBBIX OPraHU3MOB:

a. KieTky )KMBOTHBIX MOTYT OBITh CBSI3AHBI IPYT C APYTOM IIPY IIOMOIIM IeCMOCOM VI IIjeIeBbIX KOHTAKTOB
b Bce xmeTku pacTeHmit coefyHeHbI MeXy co6oit I1]]

C. ITo IT]T MOXXeT OCyLIeCTBAATHCA TPAHCHOPT HeKOoTOpbIxX 6enkoB u JJHK B komiiekce ¢ rucToHaMu

d BuyTtpn xanana I1]] o6Hapy>XuBaloTCcsA Oe/IKM IUTOCKeNneTa

2. Bropuunbie I1]I B oTin4me oT nepBMYHBIX:

a. SIBNAIOTCSL Pe3y/IbTaTOM KJIETOYHOTO JleIeHNs

b He BpIcTIaHBI MSHYTPYM I1/Ia3Ma/IEMMON

C. VImeroT pa3nmnyHyio popMy 1 B HEKOTOPBIX CIyYasiX - pa3BEeTBIEHHOE CTPOEHNE
d He comepxar zecMotpybouex

3. IIpounraiite pparMeHT 2 M PacCMOTPNUTE PUCYHOK 2, BbIOepHTe BepHbIe YTBEPKIAECHNA O TOM, KaK MOXET
OCYIIeCTBIAThCA perymrannusa paborsi I1]1;:

a. CurHajbl OT XJIOpPOIIACTOB MOTYT IepefiaBatbes K 111, Kak MUHUMYM, OBYMs Iy TAMU

b. CurHansl ot MutoxoHApuit nocpeactsoM AOK nsmenAwT nposoguMocts I1]1

c.  Iub6epenmnHbI — KIII0YEBOI 57IEMEHT IMMYHHON CHCTeMBbI PaCcTEeHUIT

d Ca* MoXKeT BBI3bIBAaTb ObICTpOe 3aKkpbiTye [1]], BO3meliCTBYA, IPEeAIIONIOKUTENbHO, Ha O€IKM IUTOCKeIeTa

4. Boi6epuTe BepHbIe YTBepK/AeHI, XapaKTepU3YIOliiie CUTHATbHbIE IIPOLECCHI B KIeTKe PaCTeHN:
a. benok NPR1 umeeT AfepHYI0 JOKaIM3aLMI0 M MOXKET 3aIlyCKaTh SKCIPECCUIO I€HOB, OTBETCTBEHHBIX 32
3aIUTY OT IIATOT€HOB

b. PDLP5, nokanusoBanHblii B I1]1, - TpaHCMeMOpaHHBIN 6€/10K, CIOCOOCTBYIOLINI MX 3aKPBITUIO
C. HexoToppble 3alTHbIE MEXaHM3MbI PACTEHNA aKTUBUPYIOTCA IIPY y4aCTUM KOMIIOHEHTOB XJIOPOIIACTOB
d. I1]] 3aKpbIBAIOTCA Ka//IO30J TONBKO MPY IIOHVDKEHNUY TEMIIEPATYPbI

5. Ha ocHoBe mHopMamuyu, NpuBeIeHHON B TeKCTe M HAa PUCYHKaxX, 1 Bamux sHaHuii BoiOepute BepHbIe
yTBepK/IeH!: 00 yCTPOICTBe PAaCTUTETBHOTO OpraHu3Ma:

a. H,H O6'be)II/IHHIOT ITPOTOIVIACTbI KJIETOK, 4YTO IIO3BOJIAET HA3bIBATb BDBICHINE PACTEHUA «HATKI€TOYHDIMID»
OpraHmMsMaMmn

b. [TosiB/IeHME MEXXKIETOYHBIX KOHTAKTOB OBIIO HeO6XO]II/[MbIM yC10BMEM 3BO/IIOIMOHHOI'O BO3HMKHOBEHUA
HAaCTOAIINX MHOTI'OKJ/JIETOYHBIX JKMBOTHbBIX I BBICHINX paCTeHI/H“/I

C. B cocraB gecMoTpyO0uky He BXOZAT HOChHOMNINIbI

d. I1]] - mopsI B KJIETOYHOI CTEHKE, IO KOTOPBIM IIPOUCXOANT HEPETYNMPYEMBbIN TPAHCIIOPT BEILIECTB




