OJIMMITMATA
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O61meo6pa3oBaTeIbHBIN TpEAMET: OHOJIOT S
2020-2021 y4ueOHbIi rof

9 kJacc
Bapuanr 2
3ananus 1-6. Beioepure BCE npaBunbabIe 0TBETH. MakcuMabHas OIICHKA 32
Ka)kJ10€ 3aJaHue — 5 0aJIoB.

B nmoanepxxanuu Typropa pacTUTEIHHON KIETKH IPUHUMAIOT yJacTHE:
a. Booa

b. Llenmpanvuas 6axyonw

¢. Uonnvle xananvl

d. Cucmembl akmuHo20 MemMOpPaHH020 MPAHCHOPMA

e. [{umonaasmamuueckas memopana

2. Jlnsg Kakux W3 MEPEeUYHCIECHHBIX XKMBOTHBIX XapaKTepHa MOHOTAMHs B TEYCHHE HECKOJBKHX
PENpPOAYKTUBHBIX CE30HOB?

a. YacTblii TIOJIEHb

b. Tynopoeulii 6ok

c. Jlebeowv-wunyn

d. Kpacnonuywiii nepaznyunuk

e. bono6o

3. Kakue coemuneHus: 00pa3yroTcs B OpraHu3Me 4eloBeKa B X0/ METabOIMUECKUX MpeBpalieHuit
0enKoB?

a. Amunoxuciomoi

b. Ammuax

c. Mouesuna

d. Booa

e. [Tonunenmuooi

4. B xakuxX MUIIEBBIX TPOAYKTAX COACPkKATCS YIIIE€BOABI?
a. Kopoeve monoko

b. Konuenas xonbaca

c. Jlucmoa canama

d. Coesviii coyc

e. ['opuuya

5. Kakume mporecchl XapakTepHbl s CUMOHMOTHYECKUX a30THUKCHUPYIOIIUX OaKTepui,
HaxOJISIIIUXCS B KITyOeHbKe 0000BOTO pacTeHus?

a. BelgeneHne 5K30TOKCUHOB

b. ®orocunres

c. HammpaBnenHnoe nBmwkeHue mo (haosMe ¢ mOMOIIBI0 KTYTHKOB

d. Pennuxayus JJTHK

e. BvloeneHue cueHanbHbIX MOIEK)



6. [Tepuon, natupyemsiit 541 - 485 MuIH JeT Ha3zaa, XapaKTEePU30BAJICS BOSHUKHOBCHHEM Y JKUBBIX
OpPraHM3MOB MHHEpAIbHOIO CKeleTa. BpiOepute rpynmbl, MpencTaBUTENEH KOTOPBIX MOXHO
OOHApYKUTh CPEeId OKaMEHENOCTEeH TaHHOTO Teproa:

a. Xopoosvie

b. 'onocemennsie

c. Ynenucmonozue

d. Kpacnovie 6ooopociu

e. Puanodutst

3ananue 7. PaGora ¢ nzo0pa:xkenusiMu 00beKTOB. PaccMoTpute puCyHKH U
BBITIOJIHUTE 3aJaHU. MaxkcumanbHas OLICHKA — 5 Oaios.

[lepen Bamu nsate npencraButeneil napcrsa JKUBOTHBIE (COOTHOIIEHHUE Pa3MEpPOB HE COOIIIOJICHO).
YKaxkuTe Ui KaXIOr0 M3 HHUX OCHOBHOW KOHEYHBIH MPOIYKT a30TUCTOTO OOMEHA, 3alrcaB
Ha3BaHUA COCAMHEHUN B CIICIUATLHO OTBEIEHHBIC TIOJISI PSAJIOM C COOTBETCTBYIOIIUMH HOMEPAMHU.

OTBeTHI:

1. MoueBuHa (kapbamu)

2. MoueBast KHCIIOTa

3. MoueBas kucnora

4. AMMHak (aMMOHMI, MOH aMMOHHSI)
5. MoueBuHa (kapOamMu)

3ananmne 8. PaGora ¢ uzo0paxkeHusimu 00beKT0OB. 300pa3ute oObEKT B
COOTBETCTBHUHM C MPEJIOKEHHBIM OMKMCAHUEM U CeaiTe HE0OXOUMBbIE MOIUCH K

pucyHky. MakcumainbHas orenka — 10 6aos.

Uccneoosamenu obHapyscunu Heu3zgecmHulli  pamee 6U0 NPOKAPUOM U  BbINOJIHUIU €20
MOpd)O]ZOZM‘l@CKO@ onucanue. OcCHOBbIBASCHL HA IMOM onucaruu, u306pa3ume cxemamuvyeckKu
NPOOOJILHBILL CPe3 IMO20 OP2aHUIMA MAK, YmoObl HA PUCYHKE ObLIU OMOOPANCEHbl 8Ce VKA3AHHbIE
Hudice dnemenmol. Ommemvme HA PUCYHKE OAHHble CMPYKMYPbl, UCHONb3YS UX HYMEpaAyuro u3
mexkcma.
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«OIMHOYHBIN OJIHOKJIETOYHBIA CBOOOJHOKUBYIIUN opraHu3M. KieTka WMeeT BUJ H30THYTOU
MAJTOYKH C 3aKPYIJICHHBIMU KOoHIamu. KiieTouHast 000J04ka MMEET CIOXKHOE CTPOSHUE M COCTOUT
W3 HECKONBbKUX cioeB. lluromnmasmarmueckas memOpana (1) okpykeHa PUTHAHOW KJIETOYHOU
cTeHKOM u3 MypeuHa (2). Kuapyku OT KIETOUYHOM CTEHKH HMMEETCS JIUIONOJucaXapuiHas
HapykHas MeMOpaHa (3), mokpbiTas S-cioeM (4), COCTOSIIUM U3 CaMOCOOHPAIONINXCS OETKOBBIX
cyOpeauuull. B muTormiaszmMe pacnosioxkeHbl 3 KOMUM KPYMHOM JTMHEHHON XpOMOCOMBI (5), a Takxke
OoJiee MEJIKMii BHEXPOMOCOMHBIN I'€HETUYECKHI JIEMEHT — KoJiblieBas riasmuaa (6). Kpome toro,
B IIUTOIUIa3ME HUMEIOTCSA TATh MarHuTocoM (7) — MEMOpaHHBIX OpPTraHeUl, Kaxaas M3 KOTOPBIX
COJICP’KUT KPYIHBIA KPHUCTAJUI MarHeTuTa npusMatudeckoil ¢opmbl. MarHuTOoCOMBbI coOpaHbl B
uenoykd. OQuH U3 MOMIOCOB KJIETKH HECEeT IMYYOK U3 TPeX JKTYTUKOB (8), KaXKIblii U3 KOTOPBIX
3asiKOpEH B KJIETKE IMPH MOMOIIM 0a3anbHOro Tenbla (9), mMpOHU3BIBAIOLIETO BCE CIIOM KIETOYHON
00osouku. Ha mpoTHBOIOIOKHOM MOJIOCE KIIETKAa HeceT oquHOouHylo (umOpuio (10) — mpsamyro
HUTEBUIHYIO OCIKOBYIO CTPYKTYPY, NMPUKPEIUICHHYIO HEMOCPEACTBEHHO K Hapy:KHOH MeMOpaHe
kieTku. OcHOBHas pyHKIUS GUMOPHUN — MPUKPEIUICHUE KIETKH K CyOCTpaTy.»
Otger:

3ananue 9. Pacuérnas 3amaua. Pemmrte 3amady, MCHoNb3ysl OTBEAEHHOE IMOJIE.

MakcuManbHas olleHKa — 5 0ajoB.

[Imox omyBaHYMKa — 9TO CEMSHKAa C XOXOJKOM, KOTOPBIM YacTO HA3bIBAIOT «IApAITIOTHKOM.
«[lapamrrfoTuku»  yaepKUBAIOT IUIOABI B  BO3JAyXe, CIOCOOCTBYS HX paclpOCTPaHEHHIO.
Y auBUTENHbHO, HO M3Y4YeHHE (PU3UKHU TOJETA CEMSHOK OJYBaHUMKA IMO3BOJIUIO YYEHBIM OTKPHITH
HOBBIC a9POJMHAMHYECKHE 3aKOHBI. VI3BECTHO, UTO 001I[as JUIMHA CEMSHKH C XOXOJIKOM COCTaBIISIET
10 MM, a xoxonok coctouT u3 100 Huten. Kaxknas HuTe umeer nuametp 21 MKM U IJIMHY 7 MM.
Omnpenenure, Kakol MPOLEHT OYAET COCTaBIATH IUIOMIAAL MyCTOTO MPOCTPAHCTBA MEXKAY HUTSIMHU
XOXOJIKa, €CJH CIIPOCIHPOBATh XOXOJOK Ha TUIOCKOCTh, TEPICHAUKYISIPHYIO TMHHON OCH
ceMsiHKU. ([IpoOHbIe BETHUMHBI JJIsl IPOCTOTHI BEIYMCICHUN OKPYTIISATH A0 IENbIX. )

Pemenne:

)7 10%21-10°=147-10"° (M2) — IUJIOIIAJAb TPOEKLIMU OJTHOW HUTH XOXOJIKA
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2) 147*10° * 100 = 147*10” (Mz) — CyMMapHas IUIOIIaJb, 3aHMMaeMas MPOEKUUSIMH HUTEH
XOXOJTKa
3) OxpyriauM 9HciIo T A0 3 ¥ ONMPEeaesIuM TUIOMAb AUCKA XOXO0JIKA:
3:(7-10%)% = 147-10° (m?)
4) (147-107):(147- 10'6)- 100% = 10% - nomaam NpoeKuuy JUCKA 3aHUMAeT CyMMapHas IIonaib
HUTEN XOXOJIKA.
5) 100% - 10% = 90% - ruromaau MPOSKIMK JUCKA 3aHUMACT IyCTOE IMPOCTPAHCTBO.
Otget: 90%.

3apanue 10. PabGora ¢ rpadukom. Ilpoananusupyiite MNpeIIOKEHHYIO
WH(OPMAITHIO U BBITTOJIHATE 3aJaHUS, UCTIONB3Ys OTBEAEHHOE Mmojie. MakcuMalibHas

OLIEHKa — 5 0aJIJIoB.

Jns onpeneneHus KOHLEHTpaluu Oeilka B pacTBope ucmonb3yloT meron Jloypu. K o6pasmy
NO0ABJISIOT XMMUYECKUE BEIIECTBA, KOTOpPbIE B PEAaKIUU C OelKaMu HAar0T CHUHIOK OKPacKy, U
U3MEpPSIOT UHTEHCUBHOCTh OKPAacKU (a TOYHEE - ONTHYECKYIO IJIOTHOCTh) pacTBOpa IpU IMOMOILU
cnektpodoTomerpa. Coaepkanue Oenka omnpeaenstoT mo KaaubpoBouyHoMy rpaduxy. UToOwl ero
MOJy4YHTh, OEpPYT HECKOJIbKO CTaHAAPTHBIX pPACTBOPOB O€JKa C W3BECTHOM KOHIEHTpAIHEH,
MIPOBOAAT PEAKLUI0, U3MEPSIOT I KKJIOTO0 M3 HHUX ONTUYECKYIO TIIOTHOCTh M CTPOST rpaduk
3aBUcHMOCTH onTuueckod mmroTHocTH (OD) ot konmentpamuu (C). Qs mocTpoeHHS
KamuOpoBOUHOTO rpaduka Ja00paHT MPUTOTOBUI HECKOJIBKO CTaHIAPTHBIX PACTBOPOB U M3MEPUI
snauenuss OD, HO meperyTan UX ¥ 3ammcall B MPOU3BOJIBLHOM Hopsiake (cM. tabmuiry 1). [Tomorute
BOCCTaHOBUTH MIPABHIIbHYIO MOCJIEI0BATEIBHOCTh 3HaUeHU OD U BBINOIHUTE 3aJaHMUSL.

Tabaunna 1
Konuenrpanus 6eaka (C) B OnTuueckas miaorHocts (OD), yea.en.
CTAHIAPTHBIX PACTBOPaX, MKI/MJ (Yc/10BHBIE eTUHHUIbI)
0 0,200
0,2 0,800
0,4 0,650
0,6 0,500
0,8 0,350
1. Ha ocHOBe mNpennoXeHHbIX JaHHBIX 4
MOCTpOiiTe  KanuOpPOBOYHBIN  Tpaduk. 0.8
OOpazen; mons Juig MOCTPOEHUs Tpaduka :
MIPEJICTAaBIICH HA PUCYHKE. 0,7
0,6-
Pucynok 1 g
= 0,5
&
=
g 0,47
8 0,3
0,2
0,1+
0 T T T —

T T T 1
0,2 0,4 0,6 0,8

Konuentpauus, MKr/miu



OD, orH.ex.

S5
Cd

0:2 I 0|,4 I 0,I6 0,7 0,'8
Konuenrpauus, MKr/mi

2. 3nauenue OD oOGpasua coctaBuio 0,725. [Ipu momomy kanuOpoBOYHOTO Tpaduka ONpeaeiuTe

KOHIIEHTPAIMIO OeJIKa U 3alHIIUTe e€ 3HAYCHHE.

Otser:

0,7 MKT/MI (3HAUEeHUe NOONUCAHO HA 2paghuKe CUHUM YBEMOM).

3. Jlnsg mpuUroTOBIEHHS CTaHIAPTHBIX PACTBOPOB YAaCTO HMCIONB3YIOT OCJIKH albOYMHUHBI. Y KaKUTE

HEe MeHee MBYX (YHKIUH 3TUX OCJIKOB B OPTaHU3ME YEIIOBEKA U )KHBOTHBIX.

Bo3MoxHbBIE 271IeMEHTBI OTBETA:

1) IurarenapHbIC BEHICCTBA IS 3apOjbIia (SUYHBIH adbOyMHUH) WM JAeTEHBINA (JTaKTaaIbO0yMHUH

MOJIOKQ).

2) Tpancnopt Bemects. Hanpumep, anbOyMuHsl, cofepxalinecs B Iia3Me KpoBH, (CBIBOPOTOUHbIE

anbOyMHHBI) CBA3BIBAIOT U TPAHCIOPTUPYIOT TaKHe BEHIECTBA, KaK OMIUPYOUH, )KUPHBIE KUCIOTHI,

CTEPOUTHBIC TOPMOHBI.

3) Co3nanue u moaaepKaHue OCMOTHYECKOTO (OHKOTHYECKOT0) MaBJICHHsI KPOBH (CHIBOPOTOUHBIE

abOyMMHBI).

3ananue 11. Padora ¢ ungopmanueit. BHUMaTEIbHO IPOYNTANTE MPEIITIOKEHHBIE
(parMeHTBI TEKCTa U PACCMOTPUTE PUCYHKH, 3aT€M MEPEXOIUTE K BHIMOIHEHUIO

3amaHuii. MakcuMmanbHast orenka — 10 0amnos.
®parmenr 1.

Anneprus (peakiusi TUIepIyBCTBUTENBHOCTH HeMeuieHHoro tuma, ' HT) — martonorndeckuii
MpoIecC, CBA3AHHBIM C W30BITOYHO CHUJIBHOM peakuuell HMMMYHHOW CHCTEMBbl Ha IOBTOPHOE
MonaJlaHue HEKOTOPOTo BellecTBa (ajjiepreHa) B OpraHu3M. AJiepreH — 3TO Pa3HOBHIHOCTH
AQHTUICHA, TO €CTh YYXXEPOJHOE BEIIECTBO, IIPOHMKHOBEHHE KOTOPOrO B OPraHU3M BBI3BIBAET
MMMYHHBIH OTBET W BBIPaOOTKY crenupuyeckux aHtuten (umMmyHornoOynuHoB). Kak u Bce
AHTUTEHbI, AIJIEPTeHbl Yallle BCEro MPEACTaBISIOT c000il OENKM M TIIMKONPOTEMHBI, HO MOTYT
MMETh MpakTHUYECKH IOyl XMMHYecKyro mpupoay. B ciaywae 'HT mnpoucxomut cuHTe3 u
ceKkperus U30bITOUHOro Kouyectsa uMMyHornoOynuna E (IgE).

PaccmoTpuM peakiuio MMMYHHOM cHCTeMbl Ha ajiepreH OenkoBoil mpupozsl. Ilepbrit
KOHTaKT WMMYHHOH CHCTEMBl C ajUIepreHOM BKJIIOYaeT HECKOJIbKO 3TamoB (puc.l). Buagane
aJyiepreH MPOHMKAET IMOJ AMUTENUH CIU3UCTON 000J0YKM pTa, HOCA, OPOHXOB WIIM KEJyI04YHO-
KHUIIEYHOT0 TpakTa M (haromuTHpyeTcs aHTUTreHIpeseHtupyromeit kiuerkoi (AIIK), nanpumep,
Makpodarom win aeHaApuTHON KieTkor. Bayrpu AIIK 6enku amneprena paspe3aroTcsi Ha KOPOTKHE
MENTUABI, KOTOPBHIE BBICTABIIAIOTCS Ha IIOBEPXHOCTh KJIETKM B KOMIUIEKCE CO CIELUAIbHBIMU
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oenkamu. Takum oOpazom, AIIK «iemoHcTpupyeT» amiepreH APYrdM HMMYHHBIM KJIETKaM, TO
€CTb IIPOMCXOAUT Mpe3eHTauus anTureHa. C BbICTaBIEHHBIM Ha noBepxHocTH AIIK aHTUreHHBIM
METITUIOM  B3aUMOJIEHCTBYET 0coObiii  T-muMdonuT, KOTOpPBI HAa3BIBAIOT XEIMEPOM, WIH
MIOMOLTHUKOM. T-Xenmep akTUBHpPyeTCS M HauMHAET BbIpAaOATHIBATh LIUTOKUHBI — CUTHAJIbHBIC
MENTH/bI, CIIOCOOHBIE PErylupoBaTh pPabOTy pa3iMYHBIX MMMYHHBIX KieToK. B uactHoctH, T-
xenmnepsl BeipabaTeiBatoT uHTepiaeikunbl (IL) 4, 10 u 13, xoropeie akTHBHPYIOT B-muMdoruTsl.
AxTuBHpoBaHHble B-nmuMdonuTel HaunHaOT cuHTE3UpoBaTh IgE, cnenuduuecku pacrnosHaromme
JAHHBIN AJIJIEPreH.

Monekynbl IgE cBs3piBatoTCs ¢ perientopaMu Ha MeMOpaHE TYYHBIX KIIETOK, IMOCTOSTHHO
MPUCYTCTBYIOIIUX B COEAMHUTENBHBIX TKaHAX, a Takxke 0a30(UiIOB — JEHKOLMTOB, KOTOpHIC
OOBIYHO IHUPKYIUPYIOT B KPOBH, HO MOTYT MUTPHPOBATh B Ouar BOCHAJICHUS WIH ajIePrUYECKOM

peaKiuu.
@ Annepeen
Onurenuit
{ Q) O I O I @) I @ I O ] CITU3HUCTON
00010uKH
IgE \\\(
Q AIIK ’g\/( _—

Ipesenranus & Tyunas
aHTHIeHa Loy IeTKA

2.,

2,3

\

B-nmumdornur
T-xennep

Puc. 1. IlepBuuHbIii KOHTAKT aJlepreHa ¢ MMMYHHOI cuctemoi. [loscHenus B Texcre. AIIK —
aHTUTeHIIpe3eHTupytomas kierka; IgE — immunoglobulin E (ummyHorno6ynaun knacca E); IL —
interleukin (uHTEpIEHKHH).

®parmeHr 2.

[ToBTOpHOE MOMNajaHue ajjiepreHa B OpPraHU3M BbI3bIBAET PE3KUMH M MOIIHBIH MMMYHHBIN
orBeT (puc.2). Monekynsl IgE Ha MmemOpaHe TyuHBIX KJIETOK W 0a30(UIOB pacmno3HalT U
cBs3bIBaloT ayviepred. IIpu stom mexnay cocennumu IgE oOpasyrorcst mepekpécTHble CIIMBKU. B
LUTOMJIa3M€e TYYHBIX KJIETOK U 0a30(UIOB HaAXOIATCS CEKPETOpPHbIE TpaHylbl, COJAEp)Kallue
BEIIECTBA-MENATOPbl BOCHAIUTENBHBIX W AJIEPrMYECKUX peakiuil (Hampumep, T'MCTaMMH,
remapuH, cepoToHuH). OOpazoBaHuE TMEPEKPECTHBIX CIIMBOK 3allyCKaeT CEKPETOPHYIO
JeTPaHyJISIHIO - BHIOPOC MEIUATOPOB BOCHIAIIEHUS U3 TPAHYJ B HAPYKHYIO Cpeay. DTH COCTUHEHUS
BBI3bIBAIOT MECTHOE PACIIMPEHHE KPOBEHOCHBIX COCYJIOB U MOBBIIIEHHE MPOHUIIAEMOCTH UX CTEHOK
(popmupyetcs OTEK), pazIpa)kaloT HEPBHbIE OKOHYAHMs (BO3ZHHMKAIOT 3yA W OO0Jb), a TaKxke
MOBBIIAIOT 00pa30BaHUE CIIM3M B JIBIXaTENbHBIX MyTAX. [loaTOMy cuMnTOMaMu ajmiepruyeckoi
PEaKIMK MOTYT SIBJIATHCS TAK)KE YMXaHHUE U HACMOPK.

Tyunsle kieTku Takxke npoayuupyrot IL-4 u -5. IL-5 ¢ TokoM KpoBH momnagaeT B KpacHbII
KOCTHBIM MO3I M CTUMYJHpyeT oOpa3oBaHue 303uHOPHUIOB, a IL-4 akTUBUpPYET 303MHOQUIBI,
MOMAaBIINE B OYar ajuIepruyecKor peakiuu. AKTUBALUS 303UMHO(PHUIIOB 3aMyCKAeT UX CEKPETOPHYIO
JETPaHyJSALIUI0, B XOJA€ KOTOPOH BBIIEISAIOTCS BELIECTBA, HANpPABICHHBIE HA YHHUYTOKEHUE
naToreHoB (OakTepuil, MPOCTEHIINX, TeIBMUHTOB), HO BMECTE C TEM pa3pyllalollie TKaHU CaMOro
OpraHu3Ma, 4YTO NPUBOJUT K YCYryOJIGHHIO HENPHUATHBIX CHMIITOMOB ajulepruu. B ciyuae
HEKOTOpBIX 3a00JieBaHUM, HANIpUMep, OPOHXUATBLHOW aCTMbI, aKTUBHBIE 303MHOQUIIBI OCTAIOTCS B
TKaHSX JI0Jroe BpeMs. B pe3ynbraTe ajuiepruueckas peakius nepexoJuT B XpOHHUECKYI0 GpopMy U
MOJKET JUIUTHCS B TEYEHUE MHOTHUX MECSILEB U JaXKe JIeT.



3 Anmnepeen

Smuremmii P HC 2. BropuuHblii
N | T I /‘\\ I - CJIM3UCTOU KOHTAKT aﬂﬂepreﬂa C
= Q) O [ O O ]060nom<n HMMYHHOI CHCTEMOIA.
IMossicuennss B Tekcre. IL —

l KpacHblii KOCTHBII MO3T

interleukin (MHTEpICHKIH).
CexpeTtopHas

JAerpanyJisiuus / \
U
© ©g0

® e e)
e

Do3uHOoG U

Tyunas
KJIETKa

Tucmamun,
2enapuH,
CepOMOHUH

Paspymenne TkaHeii /

xpOHM‘leCKaﬁ ajLieprus

B kasxtcoom u3 npugeoénnvix nuxce 3adanuil evioepume BCE npasunvhnbie eapuanmel omeema.
Kaowcovlit omeem 3anuwmiume 6 cneyuanbHo OmeeOdeHHOEe none 6 6uoe nocied08amenrbHOCHmu
0yKeé ¢ angpagumnom nopaoke 6e3 3HaK06 NPENUHAHUA U NPODOEN08 (Pecucmp He 6aAIHCEH).

1. ITpoananusupyiite pparment 1 u pucyHok 1 u BeIOepuTe BEpHBIE YTBEPIKICHUS.

a. AJepreH NpoOHUKAET BHYTPh AaHTUTCHIIPE3ECHTUPYIOMIEH KIETKU MyTEM SHOIMTO3a.

b. IIpouecc mpe3eHTalMKM aHTUTE€HA BCEr1a IPOUCXOANUT B KPOBSHOM pyCII€.

c. KOHTaKkT ¢ aHTUreHNpPE3EeHTUPYIOIIEH KIETKOM akTUBUpPYeT T-Xemmepsl, KOTOPbIE HAaYMHAIOT
BbIpa0aThIBaTh AaHTHUTENA.

d. Ha memOpaHe Ty4HBIX KJIETOK U HEKOTOPBIX JIEHKOIIUTOB KPOBU UMEIOTCS PEIENTOPHI, KOTOPHIE
CBSI3BIBAIOT MMMYHOTTIOOYTHMHBI Kiacca E.

Ortger: ad

2. Ipoananu3upyiite Pparment 1 u pucyHok 1. Ha ocHoBanum mnpeanokeHHOW WHGOpMALUU U
cOOCTBEHHBIX 3HAHHI BHIOEPUTE BEPHBIC YTBEPKICHUSI, XapaKTEPU3YIOIINE aHTUTEIA.

a. AHTUTeNa crelU(UYHO CBS3BIBAIOTCS C TEM aHTUTEHOM, KOTOPBIN BhI3BAT UX 00pa30BaHHUE.

b. Curnanom 1715t BEIpaOOTKHU aHTUTEIT MOTYT CIY)KUTh HHTEPICHKUHBI.

c. CuHTE3 aHTUTENI HAYMHAETCS C TPAHCKPHUIILIUU COOTBETCTBYIOIIUX T'€HOB.

d. Bce anTutena knacca IgE no cTpykType nomHOCTBIO MIEHTUYHBI IPYT IPYTY.

Ortsert: abc

3. Ha ocHoBanuu nHpopmanuu, U3a0KeHHOW BO pparmenTte 1, u COOCTBEHHBIX 3HAHUI BbIOEpUTE
00BEKTHI, KOMIIOHEHTHI KOTOPBIX MOTYT OBITH ajjiepreHaMu.

a. Ko3pe Monoko.

b. [Tuenuusii MEx,.

c. IIsuIbIa COCHBI.

d. 3MeuHbI .

Ortgert: abed

4. [Ipoananu3upyite pparMeHT 2 ¥ pUCYHOK 2 U BEIOEPUTE BEPHBIC YTBEPKICHUS.

a. CekperopHasi JETpaHYJSIIUS TYYHBIX KJIETOK 3allyCKaeTcs, KOTJa ajlIepreH CBsI3bIBACTCS
OJIHOBPEMEHHO C JIByMsI COCeTHUMHU MoJiekynamu IgE.

b. KoMITOHEHTHI CEKPETOPHBIX TPaHys 0a30()HIIOB BHI3BIBAIOT OTEKH, 3y U MIOKPACHEHHE.

c. Wurepneiikunbl 4 u 5, BbAENsAE€Mble TYYHBIMH KIETKAMH, CTHMYJIHPYIOT 0OpazoBaHue
SPUTPOIIMTOB B KPACHOM KOCTHOM MO3T€.

d. Bce BemiecTBa, BbIAENsAEMbIE TIPH CEKPETOPHOU JAECTPAHYISIMHA Y03UHO(UIOB, TOKCHYHBI TOJIBKO
JUTSl TATOTEHHBIX OPraHU3MOB.
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Ortger: ab
5. Ha ocHOBaHUM NpemiokeHHOW HMH(pOpMAlMU U COOCTBEHHBIX 3HAHHMH BHIOEPHUTE MPOIECCHl U
NPU3HAKH, KOTOPBIE XapaKTEPHbI KaK ISl BOCIIAJICHUS, TaK 1 ISl aIJICPTUUECKON peaKinu.
a. Murpauus UMMYHHBIX KJIETOK U3 KPOBSIHOTO PYCJia B TKaHH.
b. [lepenaua curHanoB mpyu NOMOIIN IIUTOKUHOB.
c. [Ipoxykuust IMMYHOTTIO0yJTMHOB.
d. Boénpmas ObICTPOTA W MHTEHCHBHOCTH BTOPHMYHOIO HMMMYHHOTO OTBETa II0 CPAaBHEHHIO C
NIEPBUYHBIM.
Orser: abcd

3aganue 12. 3agaya no reHeruke. Permre 3a1auy U 3aNUIIUTE OTBETHI B

OTBEACHHBIE MTOJIsI. MakcuMabHas OLICHKA — 5 0aJIJIOB.
K naubonee pacnpoCTpaHEHHBIM XPOMOCOMHBIM AHOMAIUSM Yy YEJIOBEKAa OTHOCATCS CHUHIPOM
[lepemeBckoro (HaIW4KMe JTUIIb OJAHON X-XpPOMOCOMBI B )eHCKOM opranuszme; XO) u cuHIpoM
MBOMHON Y-XpOMOCOMBI (Haimuuue JUIIHEeH Y-xpomocombl y MyxuuHbl, XYY). Jlroau
COOTBETCTBYIOIIUX T€HOTUIIOB UMEIOT OTpeieNieHHbIe (DEHOTUITMYECKUE OCOOCHHOCTH, HO TIPU 3TOM
MICUXWYECKH TIOJTHOIICHHBI U BIIOJIHE TUIOOBHUTHL. Kakoil Oblta OBl BEPOSATHOCTh POXKACHUS ChIHA C
HOPMaJIbHBIM XPOMOCOMHBIM HabopoMm y cymnpyxeckoid mapel XO x XYY, ecnm O6b1 ob6e Y-
XPOMOCOMBI BCEI/Ia PAaCXOAMJIUCH B MEH03€ K OJIHOMY M TOMY ke noitocy? Jlns pemeHus 3agauu
3aMoIHUTE TAOIUILY:
OTBeTHI:
['eHOTHN HEKU3ZHECTIOCOOHBIX 3UTOT, KOTOPHIE MOIJIN Obl BOBHUKHYTh oYy
Yy JAHHOM CyNPYKECKOU I1apbl
['eHOTHIIBI )KU3HECTIOCOOHBIX 3UTOT, KOTOpBIE Mory Obl BO3HUKHYTH | 1 XX :1XO :1 XYY
y TaHHOM CyNpYyKeCKOW mapsbl (C y4eTOM UX COOTHOIICHHS])
J1oJ151 HOpMAJIBHBIX MY)KCKHMX 3UIOT CPEJIU JKU3HECIIOCOOHBIX (B %) 0%

3aganue 13. CooTBeTCcTBHE JAHHBIX. Y CTAHOBUTE OJJHO3HAYHOE COOTBETCTBUE
MEXTy OMOJIOTHYECKUMH 00BEKTaMH, IIPEACTABICHHBIMH B TAOJIMIIC, M X

xapakTepuctukamMu. MakcumaibHas orienka — 10 6anos.

PaCCMOTpI/ITC Ta6J'II/II_Iy, B KOTOpOfI MPEACTABJICHBI PA3JIMYHBIC TKAHU YCJIOBECYCCKOI'0 OpraHu3ma, u
MPOYUTANTE IPUBEIEHHBIC HIKE XapaKTEPUCTUKU. Y CTAHOBUTE OJJHO3HAYHOE COOTBETCTBUE MEKIY
Ha3BaHUAMHU JJICMCHTOB B Ta6J'II/II_[C U HUX XapaKTCpUCTUKAMU (Ka)I(,HOI‘;I sueiike Ta6J'II/ILU:>I JOJI2KHO
COOTBETCTBOBATH TOJIBKO OJJHO OHI/IcaHI/Ie).

OOOHSATENbHBII
UyBCTBUTENBHBIE [IpeniBepHO-YIUTKOBBIN
3pUTENBHBII
TToabA3BIIHbII
OtBogsmuit
CHMHHOMO3IOBBIC
bayxnaronmit

Hepsbl

JIBurarenbHbIe

CMmemanubie

OtBerTsr:
1. Kaxnaplii U3 HEpBOB 3TOM mapbl OepéT Hayajao OT ceTyaTKu Iiasa u 1. 3puTenbHbI HepB
BKJIIOUAeT B ce0s1 OKOJIO 1 MIIH. aKCOHOB T'aHIJIMO3HBIX KieTok. [lo myTu
3TH HEPBBI OOPA3YIOT YaCTHUUHBIA MEPEeKpECT (XHa3My), a MOCIe XUa3Mbl
IIPOJIOJKAKOTCS B BUJE TPAKTOB, KOTOPBIE NEPENAIOT CUTHAIBI B OTAEI
IIPOMEKYTOUYHOIO MO3ra - TAJIaMYC.
2. Cozeprkatr TOJNBKO OJIMH TUIT HEPBHBIX BOJOKOH, [0 KOTOPBIM CUTHaBI 2. J[BUraTenbHbIE
MIEPENAOTCA OT LIEHTPAIbHOM HEPBHOW CHUCTEMBI K HCIIOJHUTEIBHBIM HEPBBI



OpraHam: HampuMep, K CKEJIETHBIM MBIIIAM WJIM TIaJKOW MYCKyJIaType
BHYTPEHHHUX OpPraHOB.
3. Tlapublif gBUTaTENbHBIA HEPB. SIBIsSETCS BaXXHBIM  3BEHOM 3. [ToabA3bIYHBII

pedIIeKTOPHBIX Ayr, KOTOphle O00ecrneuyuBaroOT TJOTaHWE, >KEBaHHUE U HEpB
cocaHue.

4. Ha3BaHue 3TOro MmapHOro HepBa rOBOPUT caMo 3a ce0si: OH SBIIAETCS 4. by naromuit
CaMbIM JUIMHHBIM CpPEIU YEPEeMHO-MO3TOBBIX HEPBOB, a €ro BETBU HEpB

IPOXOJAT MouTH 4epe3 Bcé teno. ObecreynBaeT MapacHMIIATUYECKYIO

(KaKk 4YyBCTBUTENIbHYIO, TaK M JABUIaTElbHYIO) HWHHEPBALMIO IJIAaJKON

MYCKyJaTypbl OpOHXOB, JKEIYAOYHO-KHMIIEYHOIO TpaKTa, a TakKke

CEepPAECYHON MBIIILBI.

5. DOTH HepBBI COCTOST W3 JABYX THUIIOB HEPBHBIX BOJOKOH, KOTOpPbIE 5. CmemanHbie
POBOJST UMITYJIbCHI B MPOTHBOIOJIOKHBIX HaIpaBJICHUSIX HEPBBI
(IeHTPOOSKHBIN U IEHTPOCTPEMUTEIILHBIN TTyTH).

6. HepBbl 5TOi mapel 00pa3oBaHbl aKCOHAMU OCOOBIX YYBCTBUTEIBHBIX 6. OOOHSATEIHHBIN
HelipoHOB. JlaHHBIE KIIETKU PACIIOJIaraloTCs B CIM3UCTONW OO0OJIOUKe, HEpB

HECYT PECHUYKH, U aJI€KBaTHBIM pa3JIpakUTEIEM Uil HUX SBISAIOTCA

MOJIEKYJIbI BEIIECTB, PACTBOPEHHBIE B MPUCTEHOYHOM CJIO€ CIIU3H.

7. Ilapuwiii nBuratenbHbii HepB. OTBeuaeT 3a OTBeACHHE TIa3HOTO /. OTBOIAIIMI HEPB
g10J10Ka, TO €CTh €ro MOBOPOT B CTOPOHY HAPYKHOTO yTia riasa.

8. B opranm3me uenoBeka HacuuThiBaeTcs 31 mapa 3TUX HEpBOB, a ux 8. CHIHHHOMO3TOBBIE
pacmosioxeHue cermMeHTapHo. Kopemiku HEeKOTOphIX U3 HUX 00pas3yroT HEPBBI
KpECTLOBOE CIUIETEHUE, OT KOTOPOr0 OTXOAWT KPYIHEHIIMM HEpB

YeJI0BEYECKOr0 TeJla — CeATUIIHBIH.

9. Ilo >TMM HepBaM CHTHAJIBI PACHPOCTPAHAIOTCA TOJNBKO B omHOM 9. UyBCTBUTEIBHBIC

HallpaBJICHUU ! oT YYBCTBUTCIIbHBIX CTPYKTYD OopraHnusma, HCPBbI
BOCIIPHMHUMAIOIIHNX PA3JIMYHBIC PA3APAKUTCIIU, B HCHTPAJIbHYIO HCPBHYIO
CUCTEMY.

10. Kaxxapiit U3 HepBOB 3TOW mapbl COCTOMUT U3 ABYX Kopemkos: oauH  10. [IpennsepHo-
nepesaéT B TOJOBHOM MO3T CUTHAJIBI OT MEXaHOPELENTOPOB (BOJIOCKOBBIX  YJIMTKOBBIN HEPB
KJIETOK) BECTUOYNSPHOIO ammapara, a BTOPOM — OT MeXaHOPELENTOPOB

(BOJIOCKOBBIX KJIETOK) YJIIUTKH.

3ananue 14. Bonpoc ¢ pa3BépHyThIM 0TBeTOM. [[aliTe pa3BepHYTHIN OTBET,

3aMUIINATE €r0 B OTBEJIEHHOE ToJie. MakcuManbHas orieHka — 10 6aos.

Boma, kak cpema oOuTaHus, HMeeT psAA OCOOCHHOCTEH, K KOTOPBHIM B XOJE€ OBOJIOIHHU
NPUCIIOCOOMIIMCh BCE BOJHBIC OpraHu3mbl. Hampumep, y pbi0 chopMUpOBAICS YHUKAIbHBIH
KOMILJIEKC OPTaHOB YYBCTB, KOTOPBIH IMMO3BOJSIET MM IOJy4aTh MOJHOLEHHYIO HH(OpManuioo o0
OKpYXKalollel cpejie U, MPH HEOOXOIUMOCTH, pearupoBaTh Ha W3MEHEHUs ee mapamerpoB. Kakue
opraHbl 4yBCTB pbl0 Bam m3BecTHBI? OxapakTepu3yiiTe 0COOEHHOCTH ATUX OPTaHOB, CBS3aHHBIE C
BOJTHOM cpeoit oOuTaHusI.

Ortser:

VY pbIb ecTh opraHbl 3peHus, cllyxa, OOOHSIHUS/BKyca (XUMHUYECKOTO YYBCTBA), OCA3aHMS, a TAK¥Ke
BECTUOYIISIPHBIN armapar.

[TockonbKy B BOJIE, Kak MPaBHIIO, OTPAaHUUCHA OCBEIICHHOCTD, Y OOJIBIINHCTBA PHIO OTHOCHTEILHO
crnaboe 3peHue (BIUIOTH 10 IOJTHOM PEAYKIHH Ta3).

Hekortopeie pbiObl, oOutaromue y camoil noBepxHocTH BoAbl (Cem. YeThIpEXria3koBble,
Anablepidae), umeror ria3a, pasjeieHHbIC TOPU3OHTAIBHON MEPErOPOIKON Ha JIBe () YHKIIMOHAIBLHO
pa3uYHbIe 30HBI (OIHY — IS 3pEHHS B BO3YIIHOW Cpelie, BTOPYIO — JUIs 3pSHHUsT B BOJHOMU cpelie).

Opran cimyxa y pbl0 BKJIIOYAaeT B ce0sl TOJNBKO BHyTpeHHee yxo. OJHaKo, 4yBCTBUTEIBHOCTH
OTHOCHTEJIBHO BBICOKAsI, TIOCKOJIbKY 3BYKOBBIC BOJIHBI B BOJIC PACIIPOCTPAHSIOTCS rOpa3io ObicTpee,
4eM B BO3JyXe. Y HEKOTOPBIX PBHIO B BOCIPUSATHH 3BYKOB NPUHHMAET YYacTHE IJIaBaTEIbHBIN
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My3bIpb — OH BBIMOJHSET POJIb pe3oHaTopa M mpeolOpa3oBaTelisi 3BYKOBBIX BOJH U MOMKET OBITh
COeAMHEH C BHYTPEHHUM YXOM (CIEIBIMH BBIPOCTAMH WM TIOCPEICTBOM KocTouek Bebepoma
amnmapata). Takue pbIObl BOCIPUHUMAIOT BBICOKOYACTOTHBIE 3BYKH (110 13 kI'11).
Y HEKOTOPBIX PBIO (MIPEUMYIIECTBEHHO, Y XPAIIEBHIX) €CTh OPTaHbl ANEKTPOPELEHINH (BOCIIPHITHS
KojeOaHuil anekTpuyeckoro modsi). OHM  TpeacTaBieHbl  CHEHU(PUYECKUMH CTPYKTypamMu
(amnynamu JlopeHIIMHM), KOTOPBIE PACIONOKEHbI, B OCHOBHOM, Ha T'OJIOBE PhIObI, BOKPYT TJia3 U
Ho31pel. Ha moBepXHOCTH TOJ0BBI TAKUX PBHIO BUIHBI MHOTOYMCIICHHbIE TOPBI ammyni JIopeHnHu,
OT KOTOPBIX BHYTPb HUIYT KaHAaJbl, 3alOJHEHHBIC >KEJICOOpa3HbIM BEIIECTBOM, HMMEIOLIIM
MOJIYIIPOBOJIHUKOBBIE CBOicTBa. KaHanbl OKaHYMBAIOTCA aMITyJI000pa3HbIMH PACHIUPEHUSMHU.
CriocoOHOCTh BOCHPUHHUMATH KOJEOAHHS DIEKTPUYECKOTO TMOJS MOMOTaeT pbl0aM OXOTHUTHCS
«BCIIEYI0» B MYTHOH BOJIE.
VY pbi0, B OTIAMYME OT OOJNBIIMHCTBA HA3EMHBIX MMO3BOHOYHBIX, €CTh OpraH OOKOBOH JMHUHU. DTO
OpraH 4yBCTB, BOCIPHHHMMAIOIIMN JBUKEHHE W BUOpALMIO OKpyxKarouieil Bojbl. bokoBas muHUsS
MOMOTaeT pbhIdaM OPHEHTUPOBATHCS B BOJE, y3HABaTh HANpPABICHHE U CKOPOCTh TEUCHHIA,
oOHapyxuBaTh J00bl4y wuiau BparoB. [lomumo pbiO, OOKOBas JMHHUS BCTpPEYaETCs TaKXkKe Yy
OOUTAIOMMX B BOJAE JIMYMHOK 3€MHOBOJHBIX. OpraH COCTOMT M3 PaCIOJIOKEHHBIX Ha OOKOBBIX
MOBEPXHOCTAX TeJIa PHIOBI MPOIOJILHBIX KaHAIIOB, COACPKAIIUX MEXaHOPELETITOPhI U COSAMHEHHBIX
C BHEILIHEH CPeIod IOPAMH.

3apanue 15. Padora ¢ wusoOpaxeHussMu 00beKTOB. I[Ipoananusupyiite
MPEAJIOKEHHbIE N300paKEHHsI M BBINIOJHUTE 3aJIaHUs, UCIIONb3Ysl OTBEAEHHOE MOJIE.
MakcumanbHas ouenka — 10 6amios.

1. Ha pucynke nzobpakeHa cxeMa JKM3HEHHOI'O IIMKJIA HEKOTO (DOTOCHHTE3UPYIOIIET0 OpraHu3Ma.
Kak naszpiBaercs 3ot opranuzm? K kakomy Kj1accy OH OTHOCUTCS?

Ortser:

Ha pucynke mpencraBieHa jaMuHapus (MOpckas KarycTa), KOTopasi OTHOCUTCSL K Kiaccy bypbie
BOJIOPOCIIH.

2. Ha3zoBuTe KJIETKH U CTa/INU KU3HEHHOTO IIMKJIa, OTMEYEHHbIE HA pHCYHKe Iudpamu 1 - 6.
Ortger:
1 — cnopoguT (6ecronoe MOKoJICHUE)
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2 — crophbI (300CIIOPHI)
3 — MyXCKO# rameTo(uT (TI0JI0BOE TTOKOJICHUE)
4 — xeHckuil raMeTo(UT (TT0JIOBOE TTOKOJICHHE)
5 — rameTsl
6 — 3urora

3. JlaHHBI OpPraHM3M HU3BECTEH KakK OOTaThlii MCTOYHHK MHKPOJJIEMEHTAa, HEOOXOAMMOIO JIJIs
KU3ZHENEITeIbHOCTU 4eNioBeKa. ChIphe, MOJYUYEHHOE M3 ATHUX OPraHu3MOB, HCIOIB3YETCS s
W3TOTOBJICHUS JICKAPCTBEHHBIX TPENaparoB M OWOJIOTMYECKHM AaKTHBHBIX JO0ABOK. YKaKUTE
Ha3BaHUE 3TOT0 MUKPORJIEMEHTA U OIUIIUTE €r0 POJib B OPraHU3ME YEJIOBEKA.

Ortser:

Jlamunapusi — GoraTblii HCTOYHUK Hoja. B opranm3mMe yernoBeka 3TOT MHUKPOIJIEMEHT HEOOXOIUM
JUIsL CUHTE3a THUPEOUAHBIX TOPMOHOB (TOPMOHOB IIMTOBHJHOW  JKe€Je3bl): TUPOKCHHA,
TpUHOATUPOHUHA. THUPEOUHBIE TOPMOHBI O0ECHEUYMBAIOT OOIIYI0 aKTHBALMIO METaO0IMYECKUX
MPOLIECCOB, B TOM YHUCJIC CHHTE3a OelKa W OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM, a TaKkKe
PEryaupyroT MPOLECCHl pOCTa U Pa3BUTHS.



