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3ananusn 1-6. Boioepute BCE npaBuiibHbIe 0TBeThl. MaKkcuMalibHas OIICHKA 3a
Ka)kII0€ 3aaHue — 5 0asios.

1. Kakue 13 nepednclieHHbIX PU3HAKOB XapaKTEePHBI I KYKypy3bl caxapHoii (Zea mays L.)?
a. [lmox — 3epHOBKa

b. OnbuteHUE ¢ y4acTHeM HaCeKOMbIX

c. OIHOIOMHOE pacTeHue

d. CtepkHeBasi KOpHEBasi CUCTEMa

€. MHOrounciIeHHble IPUJATOYHBIE KOPHU

2. JIns KakuxX W3 MEPEeYUCIICHHBIX BUAOB >KMBOTHBIX XapaKTepHa 3a00Ta O MOTOMCTBE IOCIE €ro
pOXIIeHUs?

a. BeH1ieHOCHBI MOPCKOM KOHEK

b. I'peOHUCTBIN KPOKOTUIT

€. OOBIKHOBEHHBIN KaTpaH

d. OGbIKHOBEHHas JTyHa-phiOa

e. Cypunamckas numa

3. DTOT >KUPOpPAcCTBOPHUMBIA BUTAMUH OO0pa3yeTcss B OpraHM3ME uYeloBeKa M3 COCAMHECHMIA-
MPEIIIIECTBEHHUKOB, KOTOPBIE B OOJIBIIOM KOJIMYECTBE COJEP)KATCS B OPAHKEBBIX (PYKTAxX W
oBolIax (HampuMep, B MOPKOBH, THIKBE, MMEepPCHKax U adpukocax). K kakuM mocineacTBUsIM MOXKET
MIPUBECTH HEJOCTATOYHOE 00pa30BaHNE JAHHOTO BUTAMUHA B OpraHu3Me?

a. Hapymenmne cymepeuHoro 3peHus

b. Bonesus Oepu-6epu

C. Paxur

d. Ilunra

e. [TopaxkeHus Koxxu (IepMaTHUTHI)

4. OCHOBY KaKUX U3 MEPEUUCICHHBIX CTPYKTYP COCTABIISAET OCIOK KepaTuH?
a. Pora osens

b. Pora Hocopora

. Komrouku kaktyca

d. Urmel exa 00OBIKHOBEHHOTO

€. buBeHp HapBana

5. Kakue n3 mepeunciaeHHbIX KJIETOK CITOCOOHBI K JCJICHHI0 MUTO30M?
a. biracTomepsl 3apo/ibliiia JATYIIKA

b. DpUTPOIMTHI BEIXYXOJIH

C. KiteTku KummeyHoOM MaJIOuKHu



d. KHGTKI/I SIIUTCIINA HOI[BSI[OHIHOP'I KHIIIKHY YCJIOBCKA
e. KiteTku »>BIIIeHEI

6. Kakue aganTanuu K mapazuTu4eckoMy o0pasy *KU3HU XapaKTEPHBI 711 KPYTJIbIX YepBeit?
a. Penykius nuieBapuTENbHON CUCTEMBI

b. Hanuuue nprucocok Ha mepeIHeM | 3aJHEM KOHIIaxX Teja

C. Hanuuue B )KM3HEHHOM LIUMKJIE CTaJAUU JUYMHKH, IEPEABUTAOIICICS C IOMOLIBIO PECHUYEK
d. Hamuyme MoOIHON KyTUKYJIBI

€. BeIcokas m10g0BUTOCTh

3amanue 7. PaGora ¢ uzoOpakenusiMu 00beKTOB. PaccmoTputre pHUCYHKH U
BBIMTOJIHUTE 3amaHusd. MakcuMaibHas OlleHKa — 5 0aJlIoB.

PaccmoTpuTe pHCYHOK, Ha KOTOPOM MpEACTaBIEHBbl PA3IUYHbIE KUBOTHBIE (COOTHOILIECHUE
pa3mepoB He cobmofeHo). OnpenenuTe, K KaKUM OTpsiiaM OHHM OTHOCSITCS, U 3alUIINTE PYCCKHE
Ha3BaHUA 3TUX OTPAAO0B B CIICHUAJIBHO OTBCI[éHHBIe noJrsA pAaAOM € COOTBECTCTBYOIIMMU HOMEpAMHU.

Ne Ha3zBaunue oTpsiga

[TpumaTtel

['pe13yHBI

XUIHBIE

1
2
3. | INapHoxomnsiTHEIe (KUTONApHOKONBITHBIE)
4
5

Cupensl (Mopckre KOpoBbI)

3aganue 8. PaGora ¢ wu3o0paxenusaMu 00beKkTOB. l300pasure OOBEKT B
COOTBETCTBUH C MPEIJIOKEHHBIM OMMCAHUEM U cieslaiiTe HeoOXOIUMBbIE MOIMUCH K
pucyHky. Odopmute OTBET Ha OTJECIBHOM JIMCTE U NMPUKPENUTE B KAaYECTBE OTBETA
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ero ¢otorpaduto (pazmep ¢aitna He AomkeH mpeBbimaTh 10 M0O). MakcumanbHast
ouenka — 10 Oasos.

Hccxzedoeameﬂu 06Hapy9fcwzu HeuszeecmHnoe parnee e6blcuiee pacmeHue u 6blnOoJIHUIU Onucanue
CMpOEHUsl e2o Cm€6flﬂ. 06‘H08bl6aﬂ6‘b HA 5mMOoM Oonucarsuu, u306pa3ume cxemamudecKu QbPGZMeHm
nonepe4Hozo cpesa cme@m makx, 1lﬂ’lO6bl HAa pUCyHKe 6bl]lu 0m06pa.?fC€Hbl 6C€ YKA3AHHblE HUIICE
OJ1eMEHmbl. OmMembme HA PUCYHKE YKA3AHHblEe CMPYKNYpol, UCNOIb3YA UX HYMePpaAyUuro U3 mekcma.
s uzobpasicenuss nposooswux mrKauel UCNOIb3ylUme YCl08Hble 0003HAYEHUs, NPedCmasieHHble
Ha pucynke 1.

e ® oo

e®® o Dnoima

©©©© Kcunema

Pucynok 1.

«Crebenp MUIUHAPHYECKOW (OPMBI, CHApYXH MOKPHIT KyTukymnoi (1) m smmumepmoit (2). B
sanuAepMe UMEIOTCS ycThria (3), KpyIHbIe 3aMbIKAIOIINE KIETKU KOTOPBIX HaXOJSATCS HA YPOBHE
snuaepMel. [lon snuaepMoil HaXOAUTCS CIIOM XJIOPEHXUMBI (4), COCTOSIIIMM U3 MEJIKHX PBIXJIO
PacCToJIOKEHHBIX KJIETOK HempaBUIbHOU (opMbl. ['nmy0ke 3aieraroT 3JeMEHThl MEXaHUYEeCKOM
TKaHU — MEPTBbIE KJIETKH C CUJIBHO YTOJIIIEHHBIMU KJIETOYHBIMU CTEHKAaMM, PacCIOJIOKEHHBIE
IUIOTHO APYT K Apyry (5). Mexay MexaHW4ecKOW TKaHbIO U LIEHTPAIbHBIM IIMJIMHIPOM HAXOJUTCS
napenxuma (6), KOTOpass UMEET XOpOIIO BBIPAXKCHHBIE MEXKKICTHUKH M COCTOMT W3 KPYIHBIX
TOHKOCTEHHBIX KJIETOK, COJepKamux 3EpHa Kpaxmaina. LleHTpanbHbI HWIMHAP OTIAENEH OT
MAPEHXUMBI IByMs CTIOSIMH KJIeTOK. CHapy»XH pacroyiararoTcsi KIeTKu sHaoaepmsl (7). s kieTok
3TOrO CJIOA XapaKTEPHO HAIMYME YTOIIIEHUI HAa COCEAHUX KIIETOYHBIX CTEHKax. BHyTpeHHUN cioi
MPEJICTAaBJICH TOHKOCTEHHBIMU YIUIOMIEHHBIMH KieTkamu nepunukia (8). Ilox mnepunmkiom
pacrioyiaratoTcsi MpoBOAAIINE TKaHH. B nepudepryeckoil yacTu HEHTPAIBHOTO HWIMHAPA KCUIeMa
(9) u dmosma (10) yepenyrorcs, a B IEHTPAIbHOM YaCTH PaACIOIaraeTcsi TOIbKO KCriema. Takum
o0pa3om, KcujieMa Ha cpe3e UMeeT 3BE3MUaTyIo GopMy».

Otser:
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3ananue 9. Pacuérnas 3amaua. Pemmrte 3amady, UCHosib3ysi OTBEAEHHOE TMOJIE.
MaxkcumanpHas OleHKa — 5 0aJuIoB.

B cepenune mpouuioro Beka ObLJIO YCTAHOBJICHO, YTO KOJUYECTBO PUOOCOM B KJIETKE KHUILEYHON
NAJIOYKU 3aBUCUT OT CKOPOCTU pOCTa KOJIOHMHM. YeM ObICTpee NPOUCXOAMUT JAENIEHUE KIIETOK B
KyJbType, TeM OoJibliie puOOCOM HYXHO KaXKIOW KIJIETKE, YTOOBI MOATOTOBHUTHCS K JEJICHUIO.
HccnenoBarenu u3ydanu pocT KOJOHUM KUIIEYHOW MAajlO4YKH, KOTOpas U3HadajabHO coxaepxkana 10
kierok. Knerku nenunuch kaxaeie 24 MuH. Yepe3 72 MUH HCCIIEOBATENH BBICYIIMIIA U B3BECHIIN
KneTku. Macca Bcelt konoHMM okasanach paBHod 72x1072 r, mpuuém 36% oT Macchl Kaxoit
KJIETKH COCTABIANN pubocoMbl. M3BECTHO, UTO Macca OJHON puOocoMbl cocraBiser 45x1071° r.
Omnpenenurte cpeHee KOIMIECTBO PHOOCOM, KOTOPOE COAEPKUTCS B OJTHOW OaKTepUaIbHOW KIIETKE
(He3aBucHUMO OT (ha3bl KJIETOYHOTO IMKJIA): 1) B MaHHOW KyJbType KHUIICUYHOH Malouku; 2) B
KyJIbTYpe KHIIEYHOW MaJIOYKH, KIETKA KOTOpOW aensTcs kaxable 40 MUH U coiepxar B 3 pasa
MeHbIIe puOo0cOoM. X0/1 pelIeHus MOSICHUTE.
Pemenue:
1) 3a 72 MuH KJIeTKH noAenuiuch 72/24 = 3 paza. [Ipu 3TOM UX YKCIO POCIO B T€OMETPUUYECKOM
nporpeccun. Cie0BaTeNbHO, B KOHIE SKCIIEPHMEHTa KOJIOHHs coepikana: 10x23 = 80 (kmeTok).
Omnpenenuth yucio pudbocoM B 1 KJIETKe B yCIOBUSX JaHHOTO SKCIIEPUMEHTA MOKHO HECKOJIbKUMU
crocobamu.
Cnocoo6 1
2) Macca ozHoii KieTku cocrasnset: 72x10712/80 = 9x10713 ().
3) Toraa maccy pudocom B 1 KIeTKe MOXKHO ONPEAEIUTh IO MPOIOPLHUU:
9x10%3 r — 100%
x 1 —36%
x = 9x1013x36/ 100 = 324x107 ().
4) Yucno pubocoM B | GakTeprabHOil KieTke coctaBuT: (324x1071%) / (45%1071%) = 72000
Cnoco6 2
2) Ompenenum o001y Maccy puO0OCcOM B KOJIOHUH, COCTaBUB MPOMOPIHIO:
72x10712 1 — 100%
x T —36%
x = 72x10712x36/ 100 = 2592 x 107 (1).
3) OGmee umucno puOOCOM BO BCEX KIETKAaX KONOHMM cocTaBMT: (2592x107%) / (45x107
576x10*
4) Torza uncio pudocom B 1 GakTepuanbHoii kietke: 576x10*/ 80 = 72000
5) B kosnoHuu, rae knetku aensres kaxasle 40 MuH, Kax1as KJIeTKa COAEPKUT:
72000 / 3 =24000 (pubocom)
Otgert: 1) 72000 pubdocom; 2) 24000 pubocom.

19) -

3amanue 10. PabGora ¢ rpaduxkom. IlpoaHanu3upyite MNPEIIOKEHHYIO
MH(}OPMAIUIO U BBITIOJIHUTE 3a/1aHusl. MakcuMalnbHas OlleHKa — S5 0aioB.

OnHuM U3 TOPMOHOB YEJIOBEKA SIBISETCA MEIATOHWH, KOTOPBIM 4acTO HAa3bIBAIOT «XPOHOMETPOM
KU3HN». KOHIIEHTpalys MenaToHMHAa B KPOBU HENOCTOSSHHA M PUTMHUYHO M3MEHSETCS B TEUEHUE
CYTOK. YUEHbIE H3MEPSUIM KOHUEHTPAIMI0 MEJaTOHMHA B IUIA3ME€ KPOBH Yy MYXYHMH JBYX
BO3PACTHBIX IPYII B pa3Hoe BpeMst cyToK. [TosyueHHble 3HaUCHHs YCPEAHUIN U BHECIIH B TAOJIUILY
(cM. Tabmuiny 1), omHaKo ISl TPYMIBI MOJIOJBIX JIOJEH 4YacTh JaHHBIX Obula yTepsHa. Tem He
MEHee, B X0JIe HKCIIEpUMEHTa ObIJI0O OTMEUYEHO, YTO CPEAHNE 3HAYCHUS KOHIEHTPAIlUU MEIaTOHUHA
B JIByX Ha4YaJIbHBIX BPEMEHHBIX TOYKaX U B MTOCJIEIHEN BPEMEHHON Y MOJIOJBIX U MOXKUIIBIX JIFO1EN
ObUIN CXOJHBIMH, OJTHAKO B MPOMEXYTKE BpeMEeHH OT 12 yacoB HOYM /10 4 4acoB yTpa U3MEpEHHs
pa3Inyanych MEXy TpylIaMu B J1Ba pasa.



Taoauna 1
Bpems cyrok | KoHuenTpauusi MmeJilaToHMHa, | KoHneHTpanus MejaToHUHA,
(9) nr/mJ (MyK4uHbl, 27 JieT) nr/mi (Myx4muHbl, 82 roxa)
16 ??7? 10
22 ??7? 15
24 ?77? 60
2 ?77? 70
4 ?77? 25
6 ??7? 10

1. BoccraHoBuTE yTepsHHBbIE 3HAa4€HUsS W MOCTPOiTE TrpaduK 3aBUCUMOCTH KOHLIEHTpPALUH
MEJIAaTOHWHA B KpPOBM (NI/MJI) OT BpPEMEHHM CYTOK Yy MOJIOABIX MyxuuH. OOpazen momnst s
IIOCTPOECHUs IpenacTaBieH Ha pucyke 1. Odopmure rpaguk Ha OTAEIbHOM JIMCTE H
NpUKpenuTe B KayecTse oTrBeTa ero (ororpaduio (pazmep ¢aiisia He 10JKeH NPeBbINIATH
10 Mo).
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Pucynok 1.
Ortser: o
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MY>KYMH  JIOJDKEH  BBITJISIETh .
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2. OTBeTBTE HAa BONPOCHI, HCIOJIb3YH OTBEAEHHOE MOJIe.

2.1. YkaxuTte Ha3BaHWE OpPraHa, KOTOPbI OTBEYAET 32 CHHTE3 MEJIATOHMHA B OPTAaHU3ME YEJIOBEKA.
Otser:

Onudu3 (LMUILIKOBUIHOE TENO, IUIIKOBUAHAS Kele3a, MMHealbHasl )Keyesa).

2.2. Kakoii BHEITHUI (haKTOp perynupyeT HaOIr01aeMble N3MEHEHUSI KOHIICHTPAIIMA METaTOHWHA B
kpoBu? Kakue CTpyKTypbl OpraHu3Ma 4ejoBeKa OTBEUYaloT 3a BOCIpUATHE 3TOro (akropa?

Otser:

PerynsitopoM cekpenuu MelaTOHMHA SIBISIETCS YPOBEHb OCBEIIEHHOCTH, KOTOPBI 3aBHCHUT OT
BPEMEHU CYTOK. 32 BOCIIPHATHE YPOBHS OCBEHIEHHOCTH OTBEYAIOT (POTOPELENTOPHI CETYATKH Tia3a.

3ananue 11. Padora ¢ undopmanueir. BauMarenbHO npoynTaiTe MpeioKEHHbIE
(dbparMeHTbl TEKCTa U PACCMOTPUTE PUCYHKHU, 3aT€M MEPEXOJUTE K BBHIMOJIHEHUIO
3aganuii. MakcumaiipHas orieuka — 10 6ayuios.

®parmenr 1.

Anturena (AT), nan ummyHorsodyiauubl (Ig), — 3T0 OenKM IMIa3Mbl KPOBH, KOTOpBIC
BbIpabaTeiBatoTCs B-nmuMponuTramMu u y4acTBYIOT B PEaKIHAX NPUOOPETEHHOTO HMMMYHHTETA.
Kaxnoe AT, xotopoe BbIpabaThiBaeTCs B TOM MJIM MHOM OpraHU3Me, CIIOCOOHO creuu(puyecku
pacrno3HaBaTh M CBSI3bIBaTh ONpeAcNHEHHbIH aHTUTeH (Al') — KOMIIOHEHT 4yXEpOJHOIo OOBEKTa,
IIPOTUB KOTOPOT'O pa3BUBAETCs UMMYHHBIN oTBeT. Kak npaBuno, AI' UMEIOT CIIOKHYIO CTPYKTYpY,
u AT pacnio3Hatot He Bech Al 11eIUKOM, a €ro OTJeNbHbIE YYaCTKU — 3NMUTONbI. Takum o6pa3om, B
OTBET Ha OJUH U TOT ke Al BbIpaOaTbiBaeTCs HECKOJbKO TUIOB AT, cnenu(UUHBIX K Pa3HbIM
SIUTOIAM.

Mornekyna AT cOCTOUT U3 IBYX OMUHAKOBBIX JIErkux (L) v ABYX OAMHAKOBBIX TSOKENBIX (H)
MOJIUMETITHAHBIX LIeTei, COeTMHEHHBIX MEeXIYy co0oil mucynbduaasiMu cBsa3simu (Pucynok 1). B
OopraHuzMe MIJEKONUTalIMX uMmeercs 5 BapuantoB H-nenmeit m 2 Bapuanta L-ueneil. B
3aBUCHUMOCTH OT CTpykTypbl H-menwm, Beimensitor 5 kimaccoB AT (IgA, IgD, IgE, 1gG, IgM).
Crpykrypa L-neneit onpenenser npuHaaiaexxHocts AT K 0JHOMY U3 JBYX MOJKJIACCOB B Ipeienax
kaxaoro kimacca. Kaxmas L- u H-tienb cocrout u3 koncrantHoro (Lc wim Hc) u BaprabensHOTO
(Lv wmu Hy) ydactka. BapuaOGenbHble yyacTku Kaxaod napbel L- u H-neneit hopMupyroT mentp
ces3piBanust AI'. Y AT oaHoro kjacca W TMOJKJIacca KOHCTAHTHBIE YYaCTKU OJMHAKOBBI, B TO
BpeMs Kak BapHalellbHble UMEIOT YHUKAJIBHYIO CTPYKTYpYy. Takum oOpa3oM, Kaxjaash KOMOMHALUSA
13 BapualeNbHBIX YYacCTKOB PACIO3HAET ONpPENENEHHBIN YHHKAIbHBI AMUTOI, YTO IO3BOJSET
pa3HbM AT pacriozHaBaTh OTPOMHOE YUCIIO PAa3InYHbIX Al' M MX AIIMTOMNOB.

B Hactosiee BpeMs AT mnpuMeHSIOTCS Kak yJOOHBIM J1TaOOpaTOpHBbI MHCTPYMEHT st
BBISIBIICHUS] Pa3IMYHBIX MOJIEKYJ B OHOJOTMUECKHMX OOBEKTaX — KJETKaX, TKaHiAX U T. 1. AT,
IpelHa3HaYeHHbIe [UIsl HMCCIEAOBATEIbCKUX II€JIeH, MOJydYaloT IpU HNOMOUIM J1abopaTOPHBIX

JKUBOTHBIX, B  OpPraHU3M  KOTOPBIX  BBOZST

Tigmrp uccienyeMbiii Al (MPOBOAAT MMMYHH3ALIHIO).

CBASLIBARIE AT BbIpabaThIBAlOTCSI pa3HbIMU  MOMYJISLHUSIMU
(ksioHamm) B-nmumdonuTos. Kietku onHOro KioHa
BeIIENsA0T AT, KOTOpBIE CIIOCOOHBI Pacro3HaBaTh
TONbKO omuH »ruton gaHHoro AI. Takuwe AT
Ha3bIBAlIOT MOHOKJOHAJALHBIMH. CMmech AT,
KOTOpBIE PAcHO3HAIOT Pa3HbI€ AMUTOIBI OJHOTO U
toro ke Al" (4, COOTBETCTBEHHO, BBIPAOATHIBAIOTCS
pasHbBIMM  KJIOHaMH  B-KJI€TOK),  Ha3bIBaIOT
NOJIMKJIOHAIBHBIMHA AT.
H, H, Pucynok 1. CrpoeHue MoJIeKYJbI aHTHUTEJA.
JucynbduaHbie CBSI3M MEXAYy HOJUIENTHIHBIMU
HensiMu, O0O3HAYeHbl MYHKTHUPHBIMHU JIHMHUSIMH.
IlosicHeHus B TEKCTE.

&
Q§

AHTUI'CHA




®parmenr 2.

Nvmynorucroxumusi (MI'X) — 3T0 MeTOH MHUKPOCKOMHWYECKOTO HCCIEIOBAHUS TKaHEH,
KOTOPBIN MMO3BOJISIET BBISBIATEH onpeaenénubie BemecTBa (Al') mpu nomomm crenuduueckux AT.
Hna nposenenus WMI'X ananmm3za U3 OMOJOTMYECKOro MaTepuajia TOTOBSIT THCTOJIOIMYECKHE
mpemapaTsl, KOTOpbIE 3aTeM 00padaThIBAIOT MOJIH- WM MOHOKIOHANbHBIMU AT, cienuduunabivu K
uccienyemomy Al (mepBuunbiMu AT, | AT). V pasHbIX BHIOB KHBOTHBIX CTPYKTypa OJHHX U
Tex ke Al (ocobeHHO OelKOBOW MPUPOIBI) MOXKET CHIBHO pa3imuaTthesi, modtomy AT Bcerma
Mpe/IBAPUTENIbHO TECTUPYIOT Ha CIHOCOOHOCTh pacrho3HaBaThb OAMH U TOT ke Al y pazmuuHbIX
00BEKTOB.

Camu AT HEBO3MOXKHO YBHJIETh C MOMOUIbIO CBETOBOrO0 MHKpockoma. UToOwl chenath uxX
BUIUMBIMU, K AT XUMUYECKU «IIPUIITUBAIOT) CIEIUaIbHbIC BEUIECTBA-METKU. B HacTosee Bpemst
HIMPOKOE TMPUMEHEHHE IMOJIyYUJIu cBeTsmuecs ((pryopecueHTHbIe) METKH. MHTEHCHBHOCTD
(dayopecleHIIMM METKH B TOM HJIM WHOM YydYacTKe Tpernapara IMO3BOJSET CHENaTh BBIBOABI O
HaJIMYUH, PACIOJIOKEHUH U KoJmuecTBe uccienyemoro Al' B oOpasiie TKaHu.

Ecin B ananuse ucnosp3yrorcs medeHnble | AT, To Takoil Meron Ha3bIBalOT HPSAMBIM
anaimu3oM (Pucynok 2A). OmHako, Kak MpPaBWIIO, C TKaHbIO CBA3BIBACTCS JIMIIL HEOOJBIIOE
koinuuectBO | AT um BeIABUTH ux HempocTo. IloaTomMy B Hacrosiiiee Bpemsl yalle HCIHOJb3YIOT
Henpsimoii UI'X ananus (Pucynok 2bB), KoTopblil BKIIIOYaeT JBa OCHOBHBIX dTama: 1) oOpaboTky |
AT, He conep)amuMu MeTKy; 2) 00paboTky medeHbiMU BTOPpHYHBIME AT (11 AT), anTHreHamu
s kotopeix ciyxart | AT onpenenénnoro kiacca. [lpu stom ¢ onnoit monekynoit | AT moxer
CBA3AThCS HECKOJNIBKO MOJIeKys |l AT, 4To 3HAYMTENBbHO TMOBBIIIAET YYBCTBUTEIBHOCTH METOJA.
IIpu mombope Il AT pana pemieHus TOM WIM HMHOM 3a7aud Takke HEOOXOIUMO YUHUTHIBATH
BugocnenupuyHocTh: Hampumep, ecnu | AT Obum BeipaGoTanbsl B-mumdonuramu MbImHM, TO
HeoOxonumo wucnonb3oBath |l AT, cneuuduunbie Kk uUMMyHOrnoOymuHam Mbimu, a AT K
MMMYHOIJIOOYJIMHAM KpPOJIMKA UM KO3bl HE TIOJIOUTYT, U HA00OpOT.

“

b

! Bropuunoe
: AHTHTENO
MeTtka |
[Iepeuunoe E
aAHTHTEIIO ! /
\ ; N
/ AHTHTEH ! /J<

A

PucyHok 2. B3aummopeiicTBue aHTHTEeJ W aHTHUTeHOB mpu mpsimoM (A) u Hempsimom (B)
HUMMYHOTHCTOXUMHMYECKOM aHam3e. [loscHeHus B Tekcre.

B kaxaom u3 npuBeIéHHbIX HUKe 3agaHuil BoiOepuTe BCE npaBuiibHble BapMaHThI 0TBeTA.
Kaxnblii 0TBeT 3aNMIINTE B CHENHAJIBLHO OTBEACHHOE 110JIe B BU/IE NOCIEI0BATEIHLHOCTH OYKB
B aJ1(paBUTHOM NoOpsiAKe 0€3 3HAKOB NPENMHAHUSA U NIP00eI0B (PErucTp He BasKeH).

1. M3yuure ¢parment 1 u pucynok | u BbiOepuTe BepHble YTBepKAeHUsA. Bce aHTUTENna oJIHOTO
KJ1acca, KOTOpbIe BbIpaOaThIBAIOTCS B ONPEIEeIEHHOM OpraHU3Me:!

a) UMEIOT CXOAHYIO CTPYKTYpPY KOHCTAaHTHOTO ydacTka H-1emeit;

b) MOryT UMeTh pa3Hy CTPYKTYpPY KOHCTAHTHOTO yyacTka L-1ierneii;

C) MOTYT UMETh CXOJIHYIO CTPYKTYpY BapuabenbHOro y4yactka L-nemneii;

d) MOTYT MMETh Pa3IUYHYIO CTPYKTYPY BapHaOeIbHOro yuactka H-iemei.

Ortger: abcd



2. Ha ocHoBanuu (parmenta 1 u pucynka 1 BbiOepuTe BepHbIe yTBepkaAcHUS. [lonuKIOHATIBHBIC
aHTUTEINA, CTICNU(UYHBIC K OTIPEeIeIEHHOMY aHTUTEHY

a) MPOIYLHUPYIOTCS pa3HbIMU MOMYIAUUAMUA B-mumMdpounTos;

b) pacro3HaroT pa3Hbie MUTOIIBI;

C) crienu(pUYHBI K OTHOMY U TOMY K€ SIHUTOITY;

d) He comepxar JNErkux Iernew.

Ortser: ab

3. Ha ocHoBanuu ¢parmMeHTa 2 W pHUCYHKa 2 BBIOCPHTE BEpPHBIC YTBEPXKICHHUS. BTopuuHbIC
aHTHTENA, B OTIMYUE OT NEPBUYHBIX:

a) He UCIOJIL3YIOTCS B MeueHO# (opme;

b) pacro3HarT aHTUTeH BHUIOCTICIIU(PUYHO;

C) cienUIHBI TOIBKO K UMMYHOTJIOOYJIMHAM;

d) umeroT B K101 MOJICKYJie OOJIbIIE ABYX IIEHTPOB CBS3bIBAHMS aHTHUTCHOB.

Otger: C

4. Vcnonb3yss wH(pOpMaIuio, NMPUBEAEHHYIO B TEKCTOBOM ()parMeHTe 2 M Ha PHUCYHKE 2, U
COOCTBEHHBIC 3HAHMS, OTBEThTE Ha Bompoc. Kakue mpouemaypsl MOTYT OBITh HEOOXOAMMBI ISt
MIPOBEJICHUS HEMIPSIMOTO HMMYHOTHCTOXMMHUYECKOTO aHaIn3a?

a) AHaiu3 npernapara MnpH noMouu (iIyopecleHTHOr0 MUKPOCKOIIA;

b) N3roToBiieHre THCTOIOTHYECKHX CPE30B C TOMOIIBIO MUKPOTOMA,;

¢) O6paboTKa MepBUIHBIMU AaHTUTEIIAMH, COACPKAIUMHU METKY;

d) O6paboTKa BTOPUYHBIMU AHTHTEIAMH, COACPIKAIIUMU METKY.

Ortgert: abd

5. HccnenoBarento HEOOXOJUMO BBISIBUTH B3aMMHOE PACIOJIOKEHUE B TKAHU JIBYX pa3jIMYHbIX
antureHoB (AI'l, AI'2). Jlnsg 3Toro oH 0o6paboTan rucTOJIOTMYECKUN MpenapaTr CMEChI0 aHTHUTEN
19G M npotuB AI'l 1 19G kponuka npotuB Al'2. B maGoparopun UMEIOTCSl pa3HbIe BTOPUYHBIC
aHTUTEJNa, CBSI3aHHbIE C ()IyOpPECLIEHTHBIMU METKaMH, NAIOIIMMU 3€JIE€HOE MIIM KPacHOE CBEUYEHUE.
Kakwne coyeTaHusi BTOpHYHBIX aHTHTEN MOMOTYT YUEHOMY YCIIEITHO CIIPAaBUTHCA C 3a/1a4eii?

a) AnruTtena npotuB |gA MbIIIH, CB3aHHBIC C 3eNEHON METKOM, U aHTHTena npotuB 1gG kpouka,
CBSA3aHHBIE C KPACHOW METKOW;

b) Aururena npotus 1gG Meimm 1 potus 1gG KporKa, CB3aHHBIE € 3€JEHON METKOIA;

C) Anturena npotuB 1gG KO3bI, CBS3aHHBIC C KPAaCHON METKOM, W aHTHTeNna npoTuB 1gG Mbimiw,
CBSA3aHHBIC C 3€JIEHOU METKOH;

d). Auturena npotuB 1gG MbIIHM, CBSI3aHHBIE C KPACHOW METKOM, U anTHTena npotuB 1gG kpomka,
CBSA3aHHBIC C 3€JIEHON METKOM.

Orser: d

3apanme 12. 3apaya no reHermke. Pemmre 3amady W 3anuiidTe OTBETHI B
OTBEJIEHHBIE MOJIsI. MakcuMaJibHas OlleHKa — 5 0aJlIoB.

®opma 3y00B y KapJIHKOBBIX cal0Ie3yHYMKOB KOHTpoaupyercss reHoM N. JloMrMHaHTHAs MyTaIus
N-007 npuBomuT ¥ pa3BuTHO OuBHeH. Kakoe pacmersieHre 1mo (EHOTHIY CIIeqyeT OKHAATh B
noromctBe u3 100 ocoOeif, NOJYYEHHBIX MPH CKPEIIMBAHUM TE€TEPO3UTOTHBIX CAMOK C
TeTEepPO3UTOTHBIMU CaMI[aMH, €CITH BCE POJHUTEIhcKHe ocoOm HecyT mytarnmio N-007, a BruusHHE
JaHHOM MyTauuu Ha (opmy 3y0oB xapakrepuszyercs 20-IPOIEHTHOW MEHETPaHTHOCThIO (OMBHU
dhopmupyrotcs Toapko y 20% ocobel, Hecymux 3Ty MyTaIuio)? 3amoHATE TaOJIHILy.



OtBer:
3anummre reHoTUI caMku (6e3 mpooenoB) N-007 n
3anummre reHoTun camiia (6e3 mpooenoB) N-007 n
YKakuTe 0)KUAAEMOE KOIMIECTBO 0cobOeid, Hecymux myTaruio N-007, 75
cpeau 100 moaydeHHBIX TIOTOMKOB
YKaKUTE 0KUTAEMOE KOTMIECTBO 0COOCH, UMEIONINX OMBHU, CPEIH 15
100 nmoay4eHHBIX TOTOMKOB
VKakuTe O0XKHIAEMOE KOJIMYECTBO 0OcCOO€ll, HE HMMENINX OHBHEH, 85
cpeau 100 nmoaydeHHBIX TOTOMKOB

Pemenne:

1.Tlo ycnoBuro 3a71a4u U caMKa, U camel] UMEIOT oauHakoBbiid reHoTur: N-007 n.

2. Ilpu cxpemmBanuu aByx rerepo3uror N-007 n okumaercss MOTOMCTBO C PaCHICIUICHUEM II0
reotuiry 1 N-007 N-007 : 2 N-007 n : 1 nn.

3. OxkunaeMoe koinmvecTBo ocobeit, Hecynux myrtanuio N-007 cpenu 100 mOoTOMKOB, COCTaBISET
75 (TpH UeTBEPTH).

4. Cpemu Hux, c¢ yderom 20-mponentHoii mnenerpantHoct MmyTanuu N-007, oxumaemoe
KOJIMYECTBO 0CO0CH ¢ OMBHAMHM COCTaBIIsieT 15.

5. Torma oxumaemMoe 4Y1ucio MoTOMKOB 0e3 ouBHel coctasuT 100 — 15 = 85.

3ajaua pelieHa.

3aganue 13. CooTBeTrcTBHE MAHHBIX. YCTAaHOBUTE OJIHO3HAUHOE COOTBETCTBHUE
MEXJy OHMOJOTMUYECKUMH OOBEKTaMH, IMPEJCTABICHHBIMH B Tabiuile, W HX
xapakTepucTukaMu. MakcumaibHas orienka — 10 6anos.

PaccmotpuTe Tabnwiy, B KOTOpOW MpeacTaBieHbl WH(MEKIMOHHBIC 3a00JICBaHUS 4YEIIOBEKa, U
MPOYUTANTE NPUBEAEHHBIEC HUKE XapAKTEPUCTUKU. Y CTAHOBUTE OJHO3HAYHOE COOTBETCTBUE MEXKIY
Ha3BaHUAMH OoJie3Hel W uUx omucaHusMU. KakIplii OTBET 3amuiivMTe B BUAEC COOTBETCTBYIOIIEH
OykBBI (0€3 POOENIOB 1 3HAKOB MPEMUHAHUS) B CHEIHAIBHO OTBEIEHHOE IMOJE PAIOM C KaXKJIbIM
OINHMCaHUEM (PErrcTp HE BaXKEH).

I') [Tormomuenur
A) BupycHble nHpeKIIH 1) Berpamas ocna
WHu¢exkunonHsie . E) ConHnas 601e3Hb
3a00JIeBaHU b) lporosoiimbic nHpeximm K) AmEOHas au3eHTepuUs
YeJIoBeKa 3HY
B) bakrepuanbubie ) dyma "
. N) TyGepkynés
K) Cron6nsix
XapakTepucTukm:

1. Bo3OynutensiMu 3TUX 3a00J1€BaHUH SBISIOTCS OJJHOKJIETOUYHbIE OPraHU3MBbI, KJIETKH KOTOPBIX HE
UMEIOT OOPMIIEHHOTO Si/1pa.
Otset: B

2. Octpoe uH(pEKIHOHHOEe 3a0oseBaHue. Bo30yauTenb pa3MHOXKaeTcs B CIM3UCTON 000J0uKe
OpPTaHOB MHIIEBAPUTEILHOTO TPAKTa M JIMM(ATHUECKUX y3JIaX W MPOHUKAET B KPOBSHOE PYCIIO, a B
HEKOTOPBIX (0C000 TKENBIX) Cllydasx MOpakaeT MOTOpPHbIE HEWPOHBI CHMHHOTO MO3ra, YTO
MPUBOAMT K TMapaindaM u arpoduu ckeneTHbIX MbIIl. [lepeHecéHHOe 3a0oneBanue (GopMHpYET
CTOMKUI MMMYHHTET, TOITOMY OCHOBHBIM CIIOCOOOM HPO(HUIAKTUKY SIBJISETCS BaKIIMHALMS JeTeH
70 5 JIeT.
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OtBet: I

3. BosOynurensimu 3TuX 3a00JIeBaHUN SIBISIOTCS WH(QEKIMOHHBIC areHThI, KOTOPhIE HE HUMEIOT
KJICTOYHOTO CTPOEHUS U MPEJCTABIAIOT CO00M MoJieKybl HykiaenHoBou kucinoThl (JJHK nmu PHK),
3aKIIIOYEHHBIE B OEJIKOBYIO 000510uKy. VX CIOCOOHOCTH K BOCIIPOU3BENICHHIO MPOSBISIETCS TOJIBKO
MocJie IPOHUKHOBEHUS B JKUBbBIE KIETKH.

Otset: A

4. Bo3Oyaurtens 3TOT0 3a00JIeBaHUS MPOSBISICT MATOTEHHBIE CBOMCTBA TOJIBKO MPU TOMAJaHUH Ha
MOBPEKACHHBIC TKAHW JKMBOTO OpraHW3Ma, JIMIIEHHBIC JIOCTyla KHCIopoja (Hampumep, Mpu
KOJIOTBHIX paHax). BeipabaThiBacMblil TATOT€HOM TOKCHH JEHCTBYET HAa HEPBHYIO CHCTEMY, BBI3BIBAs
TOHUYECKHE COKPAICHUS TOIIEPEUHONIOI0CATON MYCKYJIATyphI (CYI0pOTH).

OtBeTt: K

5. Octpoe uH(PEKIMOHHOE 3a00IeBaHNe, TIEpeaatoleecs] BO3AYIIHO-KanenpbHpIM TyTéM. Hanboiee
XapaKkTepHbIMU CHUMIITOMaMH SBIISIOTCS JIMXOPAJKa U Chillb. Y JAETed, Kak MPaBHIJIO, TPOXOJUT B
n€rkoit ¢opme, B TO BpeMs Kak Ui JIoAel crapimie 18 yer Oonee xapakTepHO THKENOE TEUCHHE
3a00JIeBaHUs C TIOCTEAYIOUUMH OCIOKHEHHUSIMH.

Otser: /]

6. Jlannoe 3a0oneBaHue mepeaaéTcss BO3MYIIHO-KANEIbHBIM IMYTEM U OOBIYHO MOPAXKAET JIETKHE.
OnHuUM W3 pacnpoCTpaHEHHBIX CHOCOOOB JMArHOCTUKM SIBJISETCS NPOBEAECHUE peakuuu MaHry:
AQHTUTECHBI BO3OYIUTENST BBOJAT UYEIIOBEKY ITOJKOXHO M OIICHHWBAIOT BBI3BAHHBIM TaKUM 00pazom
UMMYHHBIH 0TBeT. Hanmuuue BbIpa)kKeHHOW KOXHOM pPEaKLUU CBUAETENIBLCTBYET O NPHUCYTCTBUU
BO30yIUTENS B OPraHUu3ME.

Otset: U

7. Tlepenocurkamu BO30YIUTENST 3TOTO 3a00JICBaHUS SIBISIFOTCS OCCKPBUIBIE KPOBOCOCYIIUE
HAaCEKOMBIC, a TPHUPOJHBIM pe3epByapoM HWH(GEKIUU — pa3IdYHble BUABI TPHI3YHOB U
3aiinieobpaszupix. OnHa u3 Hanbosee pacmpocTpaHEHHBIX (OpM XapakTepusyercs O0e3HEHHBIM
BOCIIJICHUEM U YBEJIIMUYCHHEM JTUM(PaTHIECKUX Y3JI0B (0OpazoBaHremM OyOOHOB).

Otser: 3

8. ITo xnaccudukanun BeemupHoN opraHu3anuy 3ApaBoOOXpaHEeHuUs 3TO 3a001€BaHNEe OTHOCUTCS K
rpynne 3a0bIThIX 0OJIe3HEH, OJTHAKO BCIBIIIKM MH(EKIUH A0 CUX MOp PErUCTPUPYIOTCS B psle
appuKaHCKUX peruoHoB. IlepeHocuMKaMM SBISIOTCS HEKOTOpBIE MPEACTAaBUTENIN JIBYKPBUIBIX
HaceKoMbIX. KieTkn BO30yAMTENs XapaKTepU3YIOTCS HAJIUYMEM YHIyJIUpYyroled MeMOpaHbl U

OJIMHOYHOTO JKT'yTHKA.
Otser: E

9. Bo30yautensaMu 3TUX 3a00JI€BaHUN SBJISIOTCS OJAHOKIJIETOYHBIE OPTaHU3MBbI, B KJIETKaX KOTOPBIX
umeercs: 0hOpMIIEHHOE AIPO.
Ortset: b

10. B OonpmMHCTBE CclyyaeB 3apaKeHHE NPOMCXOJUT IPH YHOTPEOJEHUH 3arps3HEHHBIX
MPOJAYKTOB MUTAHUS WM BOJBI, CojAepKalled IMUCThl Bo30yauTens. [lomaB B mumieBapuTeNbHBIN
TPaKT, BO30YIUTEIb MPOHHUKAET B CIM3UCTYIO OOOJIOYKY TOJCTOTO KHUIIEYHHKA M BBI3BIBACT
BOCHaJIeHHe U 00pa30BaHue 3B, @ UHOTJA — M1 OMEPTBEHHE TKaHEW (HEKpO3).

Ortset: K

3aganne 14. Bompoc ¢ pa3BépHYTbIM 0TBeTOM. JlailTe pa3BEepHYTHIA OTBET,
3aIUIINTE €r0 B OTBEACHHOE T1osie. MakcuMalibHas orieuka — 10 6ayuios.



11

B xone sBononuy KUBOTHBIE OCBOWJIM Pa3HOOOpa3HbIE CIIOCOOBI JJOKOMOIIMHM B Pa3HBIX cpeaax
obutanusi. OxapakTepu3ylnTe OCHOBHBIE MEXaHU3MBbI, KOTOPBIE MCIOIB3YIOTCS MHOTOKJIETOYHBIMU
0€Cr03BOHOYHBIMH KUBOTHBIMU ISl aKTUBHOTO NepeMelleHus B Toimie BoJsl. [logkpenuTte oTBET
MIpUMEpaMu U3 Pa3HbIX CUCTEMATHUYE€CKUX TPYIIIL.

Otser:
A). IlepemMenieHue NpPU NOMOIIM CIIENUATU3NPOBAHHBIX I'PeOHBIX OPraHOB (OPraHOMI0B)

1. Pecnmukm. JlaHHBI cHOCOO JIOKOMOIIMM XapaKTEpEeH sl TaKUX JKUBOTHBIX, Kak
rpeOHeBukU. Ha Tese >KMBOTHOrO HMMEIOTCA TpeOHbIE IUIACTHKM (KTEHbI), Kaxaas U3 KOTOPBIX
BKJIIOYAE€T HECKOJIBKO THICSY pecHHueK. llmacTuHku 0O0OpasyloT psabl, KOTOpBIE TSIHYTCS OT
abopanbHOTO IOJIOCAa K OpajlbHOMY. PEeCHMUYKH COBEpIIAIOT IpeOHblE IBUXKEHUS, IIPU KOTOPBIX
3¢ GEeKTUBHBIN yaap HaANpaBiIeH B CTOPOHY aOOpaIbHOTO IONIOCA, TO3BOJISS JKUBOTHOMY IUIBITH
poTtoBbIM oOTBepcTtueM Brnepé€n. Kpome Toro, npu InOMOIM PECHHUYEK IEPEIABUIAIOTCA
cBOOO/IHOIUIABAIOIINE JTUUYMHKA MHOTHUX O€CIIO3BOHOYHBIX, HAIIPUMED:

- MUPALUIUIA — PECHUYHAS JIMYMHKA TUTCHETUYCCKIX COCAIBIIMKOB (TPEMATO);

- Tpoxodopa — pecHHYHasl JIMYMHKA MHOTOIICTUHKOBBIX 4YepBEW (ITOJMXET) U HEKOTOPBIX
MOJIJIIOCKOB;

- BEJINTEp — PECHUYHAs JIMYMHKA HEKOTOPHIX MOJUIFOCKOB.

2. KoHeYHOCTH ¥ rOMOJIOTHYHbIE UM CTPYKTYpbI. HekoTopbie pakooOpasHble, Takue Kak
KPEBETKH, IJIaBAIOT C TOMOIIBI0 PUTMHYHBIX JIBHDKEHHH OCOOBIX OpIOIIHBIX KOHEYHOCTEH —
IJICOMO/I, OXOKUX Ha HeOomnpinue BEcnma. Kaxmas Hora ¢ CWiION TOJKaeT BOJAY Haszald, a 3aTeM
noAru0aercs JJisi CHWXKEHUSI CONPOTUBIICHUS U TIEPEMEINAeTCsl Ha MCXOJHYI0 mo3uiuio. Yacrtora
TaKMX JBIKEHUH MOXET NOCTUTraTh IECSITH TOJIYKOB B CEKyHAy. BeTBucroyceie pakooOpa3Hbie
(mampumep, magHUM) TEPEMENIAOTCS IMPU TOMOINM CHJIBHO PAa3BUTHIX JBYBETBUCTBHIX aHTEHH
BTOpoil mapel. OTTaJIKMBasCh AaHTEHHAMH, JKMBOTHOE CKAauKOOOpA3HO IIBHKETCS BBEpX, a 3aTeM
MEJIEHHO OITyCKAETCsI B TOJILLE BOJIBI.

3. MyckyimcTbie BBIPOCTBI TeJia. XapakTEpPHBIM MPUMEPOM SBISIOTCS Iaparnoguu
MHOTOIIIETUHKOBBIX KOJIbUATBhIX Y€pBEH — MapHbIe BBIPOCTHI, KOTOPBIE pacIoyiaratoTcsl Mo Ookam
KaX/I0T0 CerMeHTa Tesia. Y OOJIBIIMHCTBA MOJIUXET KaK/Jas maparnoaus UMeeT JIBe BeTBH (CIIUHHYIO
u OpIONIHYIO), MPOHU3AHHBIE UIMHHBIMM IIeTUHKaMU. llleTMHKM ciaykaT omopod JiUIsi MBIIILL,
MPUBOJALINX MApaloJuI0 B JABW)KEHHE. [IBMKEHMsI MHOTOUYMCIICHHBIX IapanoJuil XOpOILIO
cKoopAuHMUpoBaHbl. [lapamoaun, pacronokeHHble Ha TMPOTUBOIOJIOKHBIX CTOPOHAX OJIHOTO
CerMEHTa, IBUXKYTCS B MpoTHBOGA3e, B TO BpeMsl Kak NapamnoJH, pacrojOXEeHHble Ha OJHOU
CTOPOHE Tejla, BKJIIOYAIOTCS B JBIJKEHHE TmocienoBarenbHo. Kpome Toro, y menoro psna
HPEICTaBUTEINICH TOJIOBOHOTHX MOJUTIOCKOB (B TOM YHCIIE Y KapaKaTHIIbl) UMEIOTCS MYCKYJIHUCTBIC
OOKOBbI€ IUIABHMKH, PUTMHUYHBIE BOJHOOOpa3HbIE JBUKEHHS KOTOPBIX 00ECIeYMBaIOT
IIEPEMEIEHUE JKUBOTHOTO B TOJILIE BOJBI IEPETHUM KOHIIOM BIIEPELL.

B). TlepememieHue mnpu TOMOIIM BOJHOOOpPAa3HOIO WU3rMOaHusi Tejda (YHAYJUpYHolee
naBumzkenne). Takoil crmoco0 JIOKOMOIMH XapakKTepeH Juls pasluuHbx dYepBeil. Hanpumep,
COKpAIeHHs] MPOJOIBHON M KOJBIIEBOH MYCKYJIAaTyphl KOKHO-MYCKYJBHOTO MEIIKa IO3BOJISIOT
MUSBKaM IJIaBaTh B TOJIIIE BOJbI, M3TH0ast TEJNO B CIIMHHO-OPIONIHOM MJI0CKOCTH.

B). PeakTuBHOe aBMikeHHe. Takoi crnocod JOKOMOILMH OCHOBAaH Ha BBITAJIKHMBAHUU BOJBI U3
KaKoW-1100 MOJOCTH MPHU MOMOIIM MYCKYJaTyphbl Tela, B Pe3yJIbTaTe Yero >KMBOTHOE JBUKETCS
MOCTYTIAaTEIbHO B 0OpaTHOM HarpaBiieHHH. Hampumep, y TOJOBOHOTMX MOJUTIOCKOB B PEaKTUBHOM
JBWKEHNH 3a7I€CTBOBAHBI MBIIIIBI CTECHKH MAaHTUHMHOM IMOJIOCTH, COKPAIEHUE KOTOPBIX MPUBOJIUT
K PE3KOMY BBITAJKHMBAHWIO BOABI M3 MAaHTUHHOW IOJOCTH uYepe3 BOpPOHKY. Kpome Toro, takoi
croco0 nepenBUKEHUs XapaKTePEH Ui Mey3, Cajbll U JUYMHOK HEKOTOPBIX HACEKOMBIX.
Boszmooicnel u Opyaue npasuivHble 31eMeHmsl 0meemd.
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3amanue 15. Padora ¢ wu3oOpaxenussMu 00beKTOB. [Ipoananuzupyiite
MPEIOKCHHBIC N300PaKCHHS M BBITIOHUTE 3aJIaHUs, WCTOIL3Ysl OTBEIEHHOE TIOJIE.
MakcumainbHas orieHka — 10 6ayos.

1. Ha pucyHke cxeMaTH4HO U300pakeHbl 4YacTh FeTePOTPOPHOro opraHuzMa (A) 1 ero >KkU3HEHHbIN
ki (b). Ykaxure Ha3BaHHe HapcTBa, K KOTOPOMY OTHOCHUTCS IaHHBIA OPraHU3M.
Otget: I'puObI

2. HazoBuTe KJIETKU B CTPYKTYPBI, OTMEUYCHHBIC Ha pUCYHKe Inppamu 1 - 4.
OtBet: 1 — rUMeHHMANBHBINA CIOM; 2 — Oazunus; 3 — cropsl (6azumuoctopsl); 4 - Tudsl Tpuda /
MUILIETUN / OTHOSIEPHBIA MUIICIIAM.

3. YkaxuTe Ha3BaHME MpoIiecca, KOTOPHIN 3amudpoBan Ha pucyHke b OykBoit «X».
OTtBer: Meiio3

4. B xakue B3aMMOOTHOIIEHHUS JaHHBIA OPraHM3M MOXKET BCTyNaTh C MPEICTaBUTEISAMH JPYTIHX
LapCTB KUBOM npupoasl? [IpuBenuTe npuMepsl TAKUX B3aUMOOTHOLIEHU .

Ortser:

1) Cum6uo3 / MmyTyanusm / MyTyaiaucTiaueckuii cumOuos. [Ipumep: oOpazoBaHne MHKOPH3BI IIPU
y4acTHu enu 1 6esoro rpuoa.

2. [Mapasutusm. [Ipumep: TpyTOBUK UK ONIEHOK Ha Oepese.

Boszmooicnel u Opyaue npasunvHble 31eMeHmsl Omeemd.



