Ob1IMUI BAJJ 57 n3 100 6a10B

BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Bri6epute BCE npaBunbHble BapuaHTbl OTBETa.
B KakuX MAIMIEBHIX TPOIYKTaX COACPIKATCS YTICBOIBI?

JlanHbie oTBETHI: 'L (.

T'opunna

& e.

JIucTes canara

Bepnsie oteTsI: L4 3.

KopoBse monoko

X “b.

CoeBblii coyc

o C.

Komuenas xonbaca

2d.
Topunua

4e.

JIncThes camarta
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BOIIPOC 2: 3ATNIPOC HECKOJIBKHX OTBETOB

Bbi6epute BCE npaBunbHbIe BapuaHTbl OTBeTa.
I[J'IH HaCCKOMOAOHBIX paCTCHI/Iﬁ XapaKTCPHBI CICAYIOIIUC MPU3HAKU:

Jannbie oTBeTHL: L4 C.

ﬂ BunounsmeHnéHHbIe TMCTHS

Bepnsie otBeThI: L4 .

BunounsmeHnéHHbIe TMCTHS
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BONIPOC 3: 3AIIPOC HECKOJBKHUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.
Kakwne nporeccsl XapakTepHbI I CHMONOTHYECKUX a30TUKCUPYIONTNX OaKTepHil, HAXOASIINXCS B KITyOSHBKE
6000BOTO pacTeHus?

JlanHbie OTBETHI: 'l b,



Pennukanus JJHK

4 C.

BBIZ[CHCHI/IC CUTHAJIBHBIX MOJICKYII

Bepnsie otBeTsI: L4 b,

Permmukanus JJTHK

o C.

BBIZ[CJICHI/IC CUTHAJIBHBIX MOJIEKYII
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BOIIPOC 4: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri6epute BCE npaBunbHble BapMaHTbl OTBETa.
Ilepuon, natupyemsiit 541 - 485 MitH JieT Ha3al, XapaKTepU30BaJICsS BOSHUKHOBEHUEM Yy >KUBBIX OpPraHU3MOB
MHUHEpPAIBHOTO CKeJleTa. Bribepure rpymmsl, IpeicTaBUTENeH KOTOPBIX MOXKHO OOHAPYKUTh CPeIl OKaMeHeIoCTei

JAaHHOT'O niepuoaa:

Jannsie oTBets: &l .

I'osmocemenHbie

e
KpacHsle Boopociu

B X

Bepnsie otBeTsI: L4 .

YieHuCTOHOTHE

_o-'l c.
XopnaoBele

_-'I e.

Kpachsle Bonopociu

0
u3 5 0aj10B

BOIIPOC 5: 3ANPOC HECKOJIBKUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.
Kakue n3 nepedncieHHbIX peaknnii opranu3Ma 00eciednBaloTCs BEreTaTHBHON (aBTOHOMHO#) HEPBHOW CHCTEMOM?

JlanHbie (3¢ a.

OTBETHI: .
TToBOPOT roJIOBBI B CTOPOHY UCTOYHHMKA BHE3AITHOTO TPOMKOTO 3ByKa (OpUEHTHPOBOYHBIN pedieKc)

m 4 b.
IlosiBneHME «TyCUHON KOXW» IIPU CHUKEHUH TEMIIEPATYPhl OKPY’KAIOLIEN cpezbl

4 C.
YHJ'IOIIICHI/IC XpycCTajiviKa riasa 1npu pasrisagblBaHUN yﬂaﬂéHHHX npeamMeToB

2 d.



BLIZ[CJ'ICHI/IC CJITOHBI IPHU MBICJIA O BKYCHOﬁ nrme

Qe

Pasrubanue HOTH B KOJICHHOM CYCTaBe IPH yJape 110 CYXOKHIBHOMY KOHITY YeTBIPEXTIIaBOM MBIILIIIE]
Oempa (KOJeHHBINA pediaekc)

Bepnsie 2 b.

OTBETHI: . o
[NosBIEHNE (TYCHHON KOXW» IIPU CHIDKCHHH TEMIIEPATYPhl OKPYXKAIOIIEH Cpezibl

o C.

YmsomeHne XpycTanuKa 1J1a3a py pasrisIbIBaHAN YAAIEHHBIX IPEIMETOB

2 d.

Briaenenue citoHbI IPU MBICIU O BKYCHOM NUIIe
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BOIIPOC 6: 3AIIPOC HECKOJBKUX OTBETOB

Bri6epute BCE npaBunbHble BapMaHTbl OTBeTa.
I[J'ISI KOI'0 U3 NMepeUYUCICHHBIX JKUBOTHBIX XaPAKTCPHO HATTUIUNC ANOBUTBHIX xenés?

JlaHHbIC OTBETHI: ' 5.

HMniepaTtopckuil CKOPIMOH

_F'I c.

Tomy6oit npeBonas

_-'I d .
Kapakypt

m Bepnsie otBeThI: L4 3.

HNmnepaTopckuil CKOPIUOH

o C.

Tomy6oit npeBonas

2 d.
Kapakypt

_-'I e.

YTKOHOC

0
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BOIIPOC 7: 3ANIPOC MHOTI'OKPATHOI'O BBOJAA INPOIIYIMIEHHOI'O TEKCTA

Ha PUCYHKE NPEACTABJICHBI U OTMCUCHDBI 3JIEMECHTHI IIATH PA3JIMYHBIX paCTeHHﬁ. OHpeﬂeJ'H/ITC Opranbl, BUAOU3MCHCHUAMHA
KOTOPBIX OHU ABJIAIOTCA. 3anuinTe Ha3BaHUs OpraHoB B CIICIIUAJIBHO OTBe}léHHBIe TI0JIA pAAOM C COOTBETCTBYIOIIUMU
HOMCpaMU. OTBeTHI HCO6X0)II/IMO 3aIMMCbhIBATh CTPOYHBIMU 6yKBaMI/I B CIMHCTBCHHOM YHUCIJIC.

1

1. [K]



BOIIPOC 8:

2.1

3.[m]
4.[n]
5. [0]

BbIOpaHHbIii 0TBeT:

MeToa OLlEeHKH
Tounoe coomeemcmeue
MeTo OLlEHKH

Tounoe coomeemcmaue

Cosnaodenue wabnona

MeToa OleHKH

Tounoe coomsemcmaue

MeTo OLIEHKH

Tounoe coomeemcmaue

Cosnaodenue wabnona

MeToa OlleHKH

Tounoe coomsemcmeue

Ha pucyHke npeacTaBiieHbl 1 OTMEUCHBI 3JIEMEHTHI IITH Pa3INuHbIX pacTeHuH. OnpenenuTe oprad
OPTaHoOB B CIEIHAJIBHO OTBEIEHHBIE TIOJIS PSIZIOM C COOTBETCTBYIOIIMMH HOMepamMu. OTBETHI HEOOXC

1. " amer
2. ") kopensn
3. "4 mober

4. "4 kopeHb
5. € no6er

I'lpamuu,m,lc oTBeThI 1JIsi: K

JIUCT

IIpaBuibHbIe 0OTBETHI 1J1s: 1

KOPEHb
[[r]massei( )?()?( )?xopers( )2( )2()2()2()?

np‘dBllththt‘ OTBETHI AJs1: M
mober
ﬂpanmmnuc OTBETHI IJIsA:

KOpPEHb
[TI]punatounstii( )?( )?( )?xopens( )?( )?()?()?

I'lpammhnme OTBETHI AJIsl: O

JIUCT

3ATIPOC ®AMJIA

4
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Hccaedosamenu oOHapyscunu HeusseCmublll paree U0 NPOKAPUOM U BLINOIHULU €20 MOPOIo2UecKoe onucanue.
OCHOBbIBAACH HA DMOM ONUCAHUU, U300pA3UME CXEMAMUYECKU NPOOOIbHBII Cpe3 IMO20 OP2AHUSMA MAK, YMoobl Ha
pucynke vl 0MooOpadicenvl 6ce ykazarnHvle Hudice snemenmol. Ommemome Ha pUCyHKe OaHHbIe CMPYKMYPbl, UCHOb3YS
ux Hymepayuro uz mexcma. @aiin omeema Heobxodumo 3acpysumse 6 popmame .PNG, .JPG, .TIF uau .PDF.
"OQMHOYHBIN OJHOKJIETOYHBIH CBOOOTHOKUBYIIUIT oprann3M. KitleTka MMeeT B H30THYTOH ITaJOYKH C
3aKpyTJeHHBIMH KOHIIaMu. KiierouHast 000J1049Ka UMEET CIIO’KHOE CTPOSHHUE M COCTOMUT M3 HECKOJIBKUX CIIOEB.
[uromnaszmaTtndeckas MemOpaHa (1) okpy»eHa pUrHIHOM KJIETOYHOH CTEeHKOM 13 MypenHa (2). KHapy#u OT KJIeTOUHOM
CTEHKH MMEEeTCs JINTIOMIoIUCcaxapuaHas HapyxHast MemOpana (3), mokpsITas S-cioeMm (4), COCTOSIINM K3
camMocoOuparomuxcst 0eNKOBBIX CyOBeInHAI. B uTomnia3smMe pactonokeHsl 3 KOUH KPYITHOM JTHHEHHONH XpOMOCOMBI
(5), a Taxke Ooyee MENKHMHA BHEXPOMOCOMHBIN T€HETHUECKHUI 3IeMEHT — KoJIbIieBas miasMumaa (6). Kpome Toro, B
LUTOIIa3Me UMEIOTCS MSATh MarHUTOCOM (7) — MeMOpaHHBIX OpraHesl, Ka)KIasi U3 KOTOPBIX COAEPKUT KPYITHbIH
KpPHUCTaJUT MarHeTUTa MPU3MATHIECKOH (hopMBl. MarHUTOCOMBI COOpaHbI B 1IeN04YKH. OAWH U3 MOJFOCOB KIETKHA HECET
ITy4OK M3 TPEX KTYTHUKOB (§), KaXKIbIH M3 KOTOPHIX 3asIKOPEH B KIETKE IPH TIOMOITH Oa3ansHOro Tensia (9),
IIPOHU3BIBAIOIIETO BCE CIIOM KIETOYHON 000s10uKH. Ha MpOTHBOIIOJIOKHOM MOJIFOCE KJIETKA HECET OJJMHOYHYIO
¢umMOpuro (10) — mpsiMyro HUTEBUIIHYIO OSIIKOBYIO CTPYKTYPY, IPUKPEIIIEHHYIO HEIIOCPEICTBEHHO K Hapy»XHOH

MemOpane kineTkd. OcHoBHast QyHKIUs GUMOPUH — IPUKPETUIEHHUE KIIETKH K cyocTpary."”

Jannsrnii oteet: 012000080.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.3/attempt/_425195_1/s/53eb4e3351194bf48a97d6b6aeb88794_ol2000080.pdf?uploaded_filename=53eb4e3351194bf48a97d6b6aeb88794_ol2000080.pdf
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BOIIPOC 9: 3CCE

Pewume 3a0auy, ucnonvsya omeedénnoe none. CTpyKTYpHBIMU €AUHUIIAMHE CJIOXKHOT'O I'J1a3a MYelIbl SBIAI0TCS
oMMaTHanu, Wi (paceTkn. HapyxHas yacTh KaKI0T0 OMMATHIHUS - 3TO POTOBHYHAS JIMH3a (XPYCTAJIHK), KOTOPYIO
MOYKHO CXEMaTHYECKH MPEACTABUTH KaK MPABHIIbHYIO IIECTUTPAHHYIO IPU3MY. [IpHOIn3nTeIbHbIC 3HAYCHUS
mmapaMeTpoB eé ceueHuns s pabodeit muensr Apis andreniformis orpaxkeHsl Ha pucyHke (puc.l). M3BecTHO, 9TO
CJIO’KHBIE TJIa3a 3TOTO YKUBOTHOTO coaepkaT cymmapHo 8000 ommaTiaues. OnpeaenuTe IIomanb HapyKHON
CBETONPEIOMIISIONIEH TOBEPXHOCTH KaXKJOTO CI0XKHOTO IJ1a3a. X0 PEIICHUs MOSCHUTE.

Pucynox 1.

Harneiii  Pa3o0beM Hamly MIECTUTPaHHYIO IPU3MY Ha 6 PaBHBIX TPEYTrOJIbHUKOB. [I0CKOJIBKY CTOPOHBI 3TOTO
OTBET:  IIECTHYTOJbHMKA PaBHBI, INIOMIAAb 3TUX TPEYTOIHHUKOB TOXKE PAaBHBL. 3aMETUM, YTO ABa TAKHUX
m TPEYTOJILHUKA COCTABILIIOT POMO, TocyruTaeM ero mromanb: 16%(20:2):2 =80 mxm”2 (MKM B KBagpaTte),
TaKOi POMO COCTaBIISIIOT 2 TPEYTOJIBHUKA, CIIEAOBATEFHO IUTOMAAb Kaxaoro papaa 40MxM” 2. UToOBI HaliTH
IUTONIAb NIECTHYTOJIbHUKA, YMHOXKHM IUIOIIA(b OXHOTO TPEYToJdbHUKA Ha 6, TAK KaK IECTUYTOJIbHUK
COCTOHT U3 6 TaKUX TPEYTONBHUKOB: 40*6=240 MxM"2

CymmapHras mromaapb Toraa pasHa 240%¥8000=1920000 mxm”2

Bepubiit  [OtcyrcTByer]
OTBET

4
u3 5 6ajioB

BONIPOC 10: 3CCE

Ilpoananusupyitme npeoyiodcennylo UHGOPMAYUIO U GbINOTHUME 3A0AHUA, UCNOJIb3YA CHEYUATIbHO 0MEEOEHHOe
nose.

s onpenenienrs KOHIEHTpaluu 6emka B pacTBope ucnoib3ytoT Metos JIoypu. K 06pasiy 100aBisItOT XUMUYECKUE
BEIIIECTBA, KOTOPBIE B PEAKIMH C OEJIKAMH JIAI0T CHHIOK OKPACKY, U U3MEPSIFOT HHTEHCHBHOCTh OKPACcKH (a TO4Hee -
OTNITHYECKYIO IUIOTHOCTH) pacTBOpa IpH MOMOIIH criekTpodoTomerpa. Conepxanue Oenka orpeaessioT 1Mo
KanOpoBOYHOMY rpaduKy. UTOObI ero noixy4nTs, 6epyT HECKOIBKO CTAHIAPTHBIX pacTBOPOB Oellka ¢ M3BECTHOM
KOHILEHTpAIMEH, IPOBOASAT PEAKIIUIO, U3MEPSIIOT JUIS KAXKIO0T0 U3 HUX ONTHYECKYIO INIOTHOCTh M CTPOSIT rpaduk
3aBHCUMOCTH ontndeckoi motHocTH (OD) ot xornenTpanmu (C). st moctpoeHus kKaauOpoBoYHOTO rpaduka
71a00paHT MPUTOTOBHII HECKOJIBKO CTaHAAPTHBIX PACTBOPOB M n3Mepui 3HaueHust OD, HO mepemyTai ux u 3amucan B
IIPOMU3BOJILHOM Mopsiyike (cM. Tabmiuiy 1). [Tomorure nabopaHTy BOCCTaHOBHUTH NPaBHIIbHYIO TOCIIEIOBATEIHLHOCT
3HadeHnit OD ¥ BBINONHKTE 3aaHU.

m Taoauna 1

1. Ha ocHOBe mpeaioKeHHBIX JaHHBIX IOCTPOTe KaInOpOBOYHEIH rpaduk. OOpaserr mois A IOCTpoeHus rpaduka
npeacrasicH Ha pucyHke 1. IlosydeHnnsbiii rpaguk coxpanute Kak nzoopaxkenue B popmare .PNG, .JPG wru .TIF,
CcKONHUpYyiiTe H300pakeHne U BCTABbTE €ro B MoJIe 1JIsl 0TBETA.

Pucynox 1
2. 3nauenue OD o6pa3na cocrasmio 0,725. IIpu nomomy kaauOpoBOYHOTo rpaduka ONpeaenuTe KOHIEHTPAIHIO OelKa
B oOpasIie.

3. I[J'IH MNPUTOTOBJICHUSA CTAHAAPTHBIX PACTBOPOB YaCTO UCIIOJB3YIOT Oenku aJ'II:6yMI/IHI)I. VkaxuTte HEe MEHEe JABYX



(l)yHKIII/Iﬁ JTUX OEJIKOB B OpraHu3Me 4€JIOBCKA U JKUBOTHBIX.

Haunsiii otet: 2. 0,725 - 0,3

3.

Bepnsiit orBer  [OTcyTcTBYeT]
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BONIPOC 11: 3ANPOC MHOI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

Bnumamenwvno npouumaiime npeonoiceHHble Ppazmennmosl meKCcma u paccmompume pucynku, 3amem nepexooume K
6bINONHEHUIO 3A0aHUIL.

®@®parment 1. Ajuteprus (peakuus runepuyBCTBHTEIbHOCTH HeMeqaenHoro Tuna, HT) — matonorndeckuii mporuecc,
CBSI3aHHBIN ¢ M30BITOYHO CHIIBHOM peakiell IMMYHHOH CHCTEMbI Ha TOBTOPHOE TTOTaJJaHNe HEKOTOPOTO BEIIECTBA
(ayureprena) B opraHu3M. AJIJIepreH — 3TO pa3HOBUIHOCTh aHTHICHA, TO €CTh UY)KEPOJHOE BEIIECTBO, IPOHUKHOBEHHE
KOTOpOT'O B OPraHU3M BbI3BIBAET UMMYHHBIN OTBET U BBIPAOOTKY CrielIM(YUUECKUX aHTHTEN (MMMYyHOTIIO0YIMHOB). Kak u
BCE aHTUT'€HBI, AJJIEPTeHBI Yallle BCEro MPEACTABISIOT COO0H OENTKM U TIIMKONPOTENHBI, HO MOTYT UMETh IPaKTHYECKU
Mo0y10 XuMudeckyro npupoay. B ciydae 'HT mpoucXxoauT cuHTE3 U CEKpeIusi H30BITOYHOTO KOJUIECTBa
ummyHornooynuHa E (IgE).

PaccMoTpuM peakuuo MMMYHHOW CUCTEMBI Ha ajulepreH 0eskoBoil nmpupobl. [IepBblii KOHTAaKT IMMYHHOH CHCTEMBI C
aJJIEpreHOM BKIIIOYaeT HECKOJIBKO 3TamnoB (puc.1). BHauane angepren npoHUKAET IO SIUTENNH CIIM3UCTOH 000IOUKH pTa,
HOCa, OpPOHXOB MJIH XKEIYAOYHO-KUIIEYHOTO TPaKTa M (paronuTupyeTcst aHTUreHIpe3eHTupyonei kietkoit (AIIK),
HarpuMmep, Makpodarom nim JeHApUTHON KireTkoi. BHyTpn AIIK Genku annepreHa pa3pe3aroTcs Ha KOPOTKHE MENTHIB,
KOTOpBIE BBICTaBIIIOTCS HAa TIOBEPXHOCTH KJIETKH B KOMIIJIEKCE CO crennanbHbIMU Oenkamu. Takum o6pazom, AITK
«I€MOHCTPUPYET» aJUIEpreH JPyruM UMMYHHBIM KJIE€TKaM, TO €CTh IPOUCXOAUT Mpe3eHTanusa anTurena. C
BBICTaBIICHHBIM Ha MoBepxHOocTH AITK aHTHreHHBIM MENTUIOM B3aUMOIeHCTBYeT 0co0bIi T-numdounT, KoTophIit
Ha3bIBAIOT XEJNEPOM, MM MOMOIIHUKOM. T-Xenep akTUBUPYETCsS U HAYMHAET BBIPAOaThIBATh IUTOKUHBI — CUTHAJIBHBIE
MEeNTH/IBI, CIOCOOHBIE PEryIMpOBaTh PabOTy pa3iMYHBIX IMMYHHBIX KJIETOK. B wacTHocTH, T-Xenmneps! BEIpadaThiBalOT
unrepiaeiikunsl (IL) 4, 10 u 13, koTopsie akTUBUPYIOT B-1uMouutel. AKTHBUpOBaHHbIE B-muMdonnTsl HaunHaOT
cuHTe3npoBaTh IgE, cnienupuuecku pacrno3Haronye 1aHHbi amepreH. Mounekynsl IgE cBs3piBatoTes ¢ penientopamMu Ha
MeMOpaHe TYYHBIX KJIETOK, TOCTOSTHHO MPUCYTCTBYIONINX B COSANHUTEIBHBIX TKAHX, a TaKkoke 0a30(HIOB — IEHKOIIUTOB,
KOTOpBIE OOBIYHO IUPKYIUPYIOT B KPOBH, HO MOTYT MUTPHPOBATh B OYar BOCHAJICHUS WIN aJUIEPIHYeCKON peaKkiny.

s Puc. 1. IlepBu4HBIA KOHTAKT ajslepreHa ¢ HMMMYHHO# cucrtemoii. [Tosicaenus B Tekcte. ATIK —

IaHTHFCHHpeSeHTHPYIOHIaSI knetka; IgE — immunoglobulin E (nmmyHornmoOymun kinacca E); IL — interleukin (uaTepneiikun).
®parment 2. [ToBropHOE NONagaHme ajulepreHa B OpraHu3M BBI3BIBACT PE3KHUH M MOIIHBII MMMYHHBIH OTBET (pHc.2).
Momnexyns! IgE Ha MemOpaHe Ty4HBIX KJIETOK 1 6a30()MIIOB PACHIO3HAIOT M CBSI3BIBAIOT ajulepreH. [Ipu aToM Mexy
cocenuumu IgE 00pa3yroTcst mepeKpECTHRIC CIIMBKY. B IIUTOMIa3Me TyYHBIX KJICTOK M 0a30()HUI0B HAXOIATCS CEKPETOPHBIE
TpaHyJIbl, COJIEpIKAIie BEeLIeCTBAa-MeIHaTOPhI BOCTIATUTEIbHBIX U aJUIEPTHUSCKUX Peakuil (HanpuMep, THCTaMUH,
remnapuH, cepoToHuH). OOpa3oBaHe MEPEeKPECTHRIX CIIMBOK 3aITyCKAET CEKPETOPHYIO AerPaHyIALHUIO - BEIOpOC
MEIMaTOPOB BOCIIAIIEHHUS U3 I'PaHyJl B HAPY)KHYIO Cpelly. DTH COCTUHEHHUS BBI3BIBAIOT MECTHOE PACIIHPEHHE KPOBEHOCHBIX
COCYJIOB U TIOBBIIIEHHE IPOHMIIAEMOCTH UX CTEHOK ((popMupyeTcst 0TEK), pa3ipaxaroT HepBHbIE OKOHUAHHUs (BO3HUKAIOT
3y 1 00JIb), a TaK)Ke MOBBIIIAIOT 00Pa30BaHKE CIM3H B AbIXaTeIbHBIX MyTAX. [l0aTOMYy cMMITOMaMu ayuIeprudeckoi
peaxIy MOTYT SIBJIAThCS TAKXKE YMXaHHE U HACMOPK.
Tyunsle KJIeTKH Takxke npoayuupytoT IL-4 u -5. IL-5 ¢ TokoM KpoBH monafaeT B KpacHbIH KOCTHBIH MO3T U CTUMYJIPYET
oOpazoBaHue 203UHOPUIOB, a IL-4 akTHBHPYET 203MHO(UIIBI, MONABIINE B OYar aJUIEPIrHYECKOH peaKuu. AKTHBAIHS
503MHO(MIIOB 3aITyCKAET X CEKPETOPHYIO JIETPaHYIISALHIO, B X0JIe KOTOPOH BBIJICIISIOTCS BELECTBA, HAIIPABJICHHbIE HA
YHHYTOXXCHHUE NTAaTOreHOB (OaKTepHid, MPOCTEHIINX, TeIBMHUHTOB), HO BMECTE C TEM pa3pylIarolife TKaHH CaMOTro
OpTraHN3Ma, YTO IPUBOJUT K YCYTYOJICHNIO HEIPUATHBIX CHMIITOMOB aJUIeprUH. B ciiydae HEKOTOPHIX 3a00eBaHUH,
HampuMep, OpOHXHAIFHON aCTMBI, aKTHBHBIE 03MHO(IIIBI OCTAIOTCS B TKAHIX J0JITOe BpeMs. B pesynsrare
ajyIeprudecKasi peaknus NepexoanuT B XPOHHMUIECKYIO (POPMY U MOXKET JUTHUTHCS B T€YSHHE MHOTHX MECSIIEB U JTaKe JIeT.

Puc. 2. BropuuHnblii KOHTAKT ajljlepreHa ¢ UMMYHHo# cucremoid. [Tosichenus B Tekcre. IL — interleukin (uHTepneikuH).
B kascoom uz npuseoénnvix nunce 3adanuii eévioepume BCE npasunvhvie sapuanmeut omeema. Kasrcootii omeem
3anumume é CneyuaIbHO 0MeeOeHHOe noJjie 8 6ude noc1ed08amenbHocmu 0yKe 6 anhagumuom nopaoke 6e3 3HAKos
npenuHanua u npoodenog (pecucmp He 6axceH).



1. Ipoananu3upyiite ¢pparment 1 u pucyHok 1 n BbIGepuTe BepHbIE YTBEP:KACHMSI.
a. AJiepreH IpoHUKaeT BHYTPh aHTUT'CHIPE3SHTUPYIOIIEH KISTKH ITyTEM SHIIOLIUTO3.

b. IIpouecc npe3eHTanNN AHTUTE€HA BCETAA IIPOUCXOANT B KPOBSHOM pYyCII€.
c. KoHTaKT ¢ aHTHreHNpe3eHTUPYIOIIEH KICTKOH akTHBHpPYeT T-Xenmepsl, KOTOpble HAYMHAIOT BBIPa0aThIBaTh aHTUTEIA.

d. Ha MmemOpaHe Ty4HBIX KJIETOK 1 HEKOTOPBIX JIEHKOIIUTOB KPOBH MMEIOTCS PEIEIITOPBI, KOTOPHIE CBS3BIBAIOT
NMMYHOTJIOOYTHHBI Kinacca E.

Ortser: [K]

2. lIpoananusupyiite pparmeHT 1 u pucyHok 1. Ha ocHOBaHMH NpeN10:KeHHO HH(POPMAIIMY H COOCTBEHHBIX
3HAHMIi BBIGEPUTE BepHbIE YTBEPKICHHUs, XapAKTEPU3YIOIHE AHTUTEJIA.

a. AHTHTENa CIeNU(UIHO CBA3BIBAIOTCS C TEM aHTUTCHOM, KOTOPBIH BBI3BaJ HX 0Opa30BaHuE.

b. Curnanom Juist BBIpaOOTKH aHTUTEN MOTYT CIIY>KHTh HHTEPJICHKHUHBI.
c. CuHTe3 aHTUTEN HAYMHAETCS ¢ TPAHCKPUIIIIMHM COOTBETCTBYIOUINX I€HOB.
d. Bee antutena xmacca IgE mo cTpykType MOJHOCTRIO HASHTHYIHBI IPYT OPYTY.

Ortsger: [1]

3. Ha ocHOBaHHM MH(}OPMALNH, H3/I0KeHHOI BO ()parmMeHTe 1, U cCOOCTBEeHHBIX 3HAHUI BbIOEPUTE 00BEKTHI,
KOMIIOHEHTHI KOTOPBIX MOTYT OBITh ajllepreHaMH.

a. Kosbe Moioxo.

b. [Tuenunbit MEx.
c. IIp1mb1a cCocHBI.
d. 3MeuHbIi a1,

Otset: [M]

4. Ilpoanaau3upyiiTe parMeHT 2 U PUCYHOK 2 U BbIOEPUTE BepHbIEe YTBEPKIEHNS.

a. CexpeTopHas AerpaHyJIIMs TYYHBIX KJIETOK 3aIlyCKaeTcs, KOTAa aJllIepreH CBI3BIBAeTCsI ONHOBPEMEHHO C ABYMSI
cocenHuMu Mosiekynamu IgE.

b. KoMITOHEHTBI CEKPETOPHBIX IpaHyJ 6a30()MII0B BEI3BIBAIOT OTEKH, 3y U TOKPACHEHHE.

C. HHTGpJ’IeﬁKHHBI 4n 5, BBIACIAICMBIC TYYHBIMU KJICTKAMU, CTUMYJIHUPYIOT 06pa3013aHHe SPUTPOLUTOB B KPACHOM KOCTHOM
MO3re.

d. Bce BCLICCTBA, BBIACIIACMBIC IIPH CereTOpHOﬁ ACTpanyJiauuun 3031/IHO(1)I/IJ'IOB, TOKCHYHBI TOJIBKO JJId IMATOICHHBIX
OpraHu3MoOB.

Ortser: [n]

5. Ha ocHOBaHMM MpeAI0KeHHO NHGOPMALUU U COOCTBEHHbIX 3HAHMIT BHIGEPUTE MPOLECCHI U MPU3HAKH, KOTOpbIe
XapaKTepHbI KaK [JIs BOCHAJEHHUs, TAK U [JIs AJJIEPrudecKoii peakimm.

a. Murparus IMMYHHBIX KJIETOK U3 KPOBSIHOTO PyCiia B TKaHH.

b. Ilepegaya curaanoB MpH MOMOIIH ITUTOKHHOB.
c. [Ipogykuns IMMYHOTTIOOYITHHOB.
d. Bonbuias 6bIcTpOTa U HHTEHCHBHOCTH BTOPHYHOTO MMMYHHOT'O OTBETA 110 CPABHEHHIO C IIEPBUYHBIM.

Ortser: [0]

BoIOpaHHbIii 0TBET: Buumamenvno npouumaiime npeonoycennsie Gpazmenmsl mekcma u paccmompume pucynKu, 3
®parment 1. Anseprus (peakuusi THNePYYBCTBUTENLHOCTH HeMeieHHoro Tuna, F'HT) — nar
MMMYHHOW CUCTEMBI Ha TIOBTOPHOE MOMaJaHie HEKOTOPOTO BEIIECTBA (aJUIepTreHa) B OpraHu3M. AJL
BEHICCTBO, MPOHUKHOBCHUEC KOTOPOT'O B OPraHU3M BBI3BIBACT HMMyHHBIﬁ OTBECT U BBIpa6OTKy CIieu
QIIJIEPTEHBI Yallle BCETo MPEICTABISIOT CO00H OSJIKH U TITUKOMPOTENHBI, HO MOTYT UMETh MPaKTHIE(
1 CeKperyst n30BITOYHOT0 KonmuecTBa nmmyHornooynuHa E (IgE).
PaccMoTpuM peakiinio IMMYHHOM CHCTEMBI Ha ajuiepreH 0ekoBoi mpupoabl. [1epBbIi KOHTAKT UM!
Bragane ayepres mpoHHUKAeT MO SIUTEINHA CIIM3UCTON 000I0YKH PTa, HOCA, OPOHXOB FITH JKEITY I



knerkoii (AIIK), Hanpumep, Mmakpodarom wim AeHAPUTHOH kieTkoi. Buytpu AIIK Genku amteprer
TIOBEPXHOCTH KJIETKH B KOMILJIEKCE CO criennanbHbIMu Oenkamu. Takum o6pazom, AITK «xemoHCTpY
MIPOUCXOIUT NMpe3eHTanusi aHTureHa. C BeicTaBleHHbIM Ha HoBepxHOCTH AITK aHTUTeHHBIM NenTI
XEJNEPOM, MM OMOIIHUKOM. T-XeJrep akTHBUPYETCsl U HAUMHAET BbIpaOaThIBaTh IMTOKUHEI — CH
MMMYHHBIX KJIeToK. B wactHocTH, T-Xenneps! BeipabarbiBatoT unTepieiikunsl (IL) 4, 10 n 13, xoto
HAYMHAIOT CHHTE3upoBaTh IgE, cnenndudeckn pacro3Haromue JanHbli amutepred. Momexyds! IgE «
MIPUCYTCTBYIOIINX B COETUHNTENBHBIX TKAHSIX, a Takke 0a30(h1II0B — IEHKONNTOB, KOTOPBIE OOBITH
WJIM JUIEPTHYECKOM peakLuu.

Puc. 1. llepBuuHbIii KOHTAKT aJJIepreHa ¢ HIMMYHHOIi cuctemoii. [Toscaenns B Texcre. AIIK — ¢
(mvmmysOTTIOOYHH Kitacca E); IL — interleukin (naTEpIeiikun).

®parment 2. [IoBTOpHOE MONaiaHKe ajulepreHa B OpraHu3M BBI3bIBAET PE3KUI U MOIIHBIA UMMY HF
0a30(HIIOB paclo3HAIOT U CBA3BIBAIOT ajuiepreH. [Ipu aTom Mexxay cocennumu IgE oOpasyrores mey
HaXOJISITCSl CEKPETOPHBIE TPaHyJIbl, COIEPKAIINE BEIIECTBA-MEIUaTOPbI BOCTIAINTEIBHBIX U aJlIepIT
OOpazoBaHue MEPEKPECTHBIX CIIMBOK 3aITyCKAET CEKPETOPHYIO AerPaHy.JIsIHIO - BHIOPOC MEANATO
BBI3BIBAIOT MECTHOE PACIIMPEHNE KPOBEHOCHBIX COCY/IOB U MOBBIIICHUE POHUIIAEMOCTH MX CTEHOK
3yx 1 60IIb), a TaK)Ke MOBBIMIAIOT 00Pa30BaHKE CIM3H B JBIXATENBHBIX MyTsAX. [l0o3TOMYy cuMnToMam
HAaCMOPK.

Tyunsle KIeTKH Takxke mpoayupyot IL-4 n -5. IL-5 ¢ TokoM KpoBH MmomagaeT B KpacHBIH KOCTHBIH
503MHO(UIIBI, ITOTIABIIHUE B 0Yar AJUIEPTUUECKOM peaky. AKTUBALUS 03MHO(DHUIIOB 3aITyCKaeT HX (
HalpaBJICHHBIC HA YHUYTOXKCHUE MTATOTCHOB (OaKTepHii, TPOCTEHIINX, TETEMHUHTOB), HO BMECTE C T€
yCyryOJIeHHIO HETIPUATHBIX CHMIITOMOB aJUIepruu. B cirydae HEKOTOPBIX 3a001eBaHNH, HATIpUMeEp,
Jonroe BpeMsi. B pesynbTaTte aluiepruyeckas peakius nepexoauT B XpOHUYECKYI0 (JOPMY U MOXKET

Puc. 2. Bropu4Hblii KOHTAaKT ajuiepreHa ¢ HMMYHHO# cucremoii. [ToscHenus B Tekcte. IL — inte
B kascoom uz npueedénnvix nusce 3adanuii evioepume BCE npasunvnsie sapuanmot omeema. |
nocnedosamenbHoCmu 0yKe 6 anpasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPoben0s (pec
1. Ilpoananu3upyiite ¢gparmMenT 1 u pucyHok 1 u BbIOepuTe BepHbIe YTBep:KICHUS.

a. AJepreH IpOHUKAST BHYTPb aHTUTCHIIPE3CHTUPYIOMICH KIICTKH ITyTEM SHIOLUTO3A.

b. IIpomecc mpe3eHTanny aHTUTEHA BCET/Ia POUCXOINT B KPOBSIHOM PYCIIE.

c. KoHTaKT ¢ aHTUTeHIPE3eHTHPYIOMICH KICTKOH aKTUBHAPYET T -Xenrmepsl, KOTOPhIE HAYHMHAIOT BBID:
d. Ha Mem0OpaHe TY9HBIX KIETOK U HEKOTOPBIX JICHKOIUTOB KPOBH HMEIOTCS PEIETITOPBI, KOTOPBIE C
Ortger: " ad

2. ITpoananusupyiite ¢pparmvenT 1 u pucynok 1. Ha ocHoBanum npenioxkenHoii nudpopmManuu

XapaKkTepu3ylolye aHTUTea.

a. Auturena CHeI_[I/I(bI/I‘IHO CBA3BIBAKOTCA C TCM aHTHUI'CHOM, KOTOpLIﬁ BbI3BaJI UX O6paSOBaHI/Ie.

b. Curaanaom ajst BEIpaOOTKH aHTUTEN MOTYT CIIYKUTh HHTEPJICHKHUHBL.

c. CuHTe3 aHTUTEN HAYMHACTCS C TPAHCKPHUIIIIHA COOTBETCTBYIOIINX TCHOB.

d. Bce anTutena knacca IgE mo cTpyKType MOTHOCTBHIO HIACHTUYHEI JPYT APYTY.

Otser: & bed

3. Ha ocHoBannn nHpopManuu, n3J10:KkeHHOH Bo (hparmenTe 1, m codOCTBEHHBIX 3HAHMIT BbIOEP
a. Kospe monoko.

b. [Nuenuueiii MEX,

c. [Ibu1bLia COCHBI.

d. 3mMeunHbIH 7.

Orser: "+ abcd

4. Ilpoanaau3upyiiTe parMeHT 2 U PUCYHOK 2 U BbIOEPUTE BepHbIe YTBEPKIEHHS.
a. CexpeTopHast JerpaHyJISiys TY9HBIX KJIETOK 3aIlyCKaeTCsl, KOT/1a ajlIepreH CBS3bIBACTCS OJHOBPE



b. KoMITOHEHTBI CEKPEeTOPHBIX rpaHy’ 6a30(MII0B BEI3BIBAIOT OTEKH, 3y U TOKPACHEHHE.

c. Unrepneiikunsl 4 u 5, BeIAEIsIEMbIC TYYHBIMU KJICTKAMH, CTUMYJIMPYIOT 00pa30BaHUE SPUTPOLHT
d. Bce BemecTBa, BolAEIsIEMbIE ITPU CEKPETOPHON JAETPaHy ISIIUN S03MHO(MHIOB, TOKCHYHBI TOJIBKO )
Ortser: " ab

5. Ha ocHOBaHUM MpeJ10:KeHHOH HH(POPMAIINU U COOCTBEHHBIX 3HAHUI BbIOEPUTE NMPOLECCHI
JUISl AJ1JIepru4ecKoi peakuuu.

a. Murpanust IMMYHHBIX KJIETOK U3 KPOBSIHOTO Pycla B TKaHH.

b. Ilepenada curHanoB Mpyu MOMOIIN IIUTOKUHOB.

c. [Ipoaykiust *UMMYHOTJIOOYJTHHOB.

d. Bénbmas 6I)ICTp0Ta 1 MHTCHCUBHOCTH BTOPUYHOT'O UMMYHHOI'O OTBETA IO CPAaBHCHUIO C IEPBUYH

Ortser: "' abcd

MeToa OLlEeHKH IlpaBuiabHbIe 0TBETHI 11 K
Tounoe coomeemcmeue ad

MeTox OLIEHKH IIpaBuibHbIe 0OTBETHI 1J1s: 1
Tounoe coomsemcmsue abc

MeToa OLIeHKH [IpaBuJbHBIE OTBETHI AJIsI: M
Tounoe coomeemcmeue abcd

MeTox OLIEHKH IIpaBujibHbIE OTBETHI AJIs1: N
Tounoe coomsemcmsue ab

MeTo/a OLleHKH IIpaBubHBIE OTBETHI 1JISA: O
Tounoe coomeemcmeue abcd

8
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BOIIPOC 12: OTBET, OTPAHUYEHHBIN MO JJUHE

Peuwtume 3a0auy no zenemuxe, 3anucag KpamKue omeemsl 6 CNEYUAaIbHO 0MeEe0EHHOe noJie.

K Hanbounee pacnpocTpaHeHHBIM XPOMOCOMHBIM aHOMAJIMSM Y YeJIoBeKa OTHOCsTCs cuHapoM LlepemeBckoro (Hauuue
JIUIIB OHON X-XpOMOCOMBI B K€HCKOM opranusme; XO) U CHHIPOM IBOMHON Y -XpOMOCOMSBI (HAIW4He JIHAIIHEH Y -
XpOMOCOMBI Yy MyX)4HHBI; XYY ). JIFOAM COOTBETCTBYIOIIUX TEHOTHIIOB UMEIOT OTIpeieTieHHbIe ()eHOTUITUIECKUE
0COOEHHOCTH, HO ITPU 3TOM IICUXHUYECKH TOJTHOLEHHBI ¥ BIIOJHE IU00BUTHL. Kakoii Obl1a Obl BEpOSTHOCTH POXKICHHS
CBhIHa C HOPMAJIBLHBIM XPOMOCOMHBIM HabopoM y cynpyxeckoi mapbl XO X XYY, eciu 651 06€ Y -XpOMOCOMEI BCer/ia
pPacxoJMINCh B MeH03€e K OTHOMY U TOMY K€ NOJIIoCy?

. 1. VKaxuTe T€HOTHIT HEKU3HECIIOCOOHBIX 3UT'0T, KOTOPBIC MOTJIHN OBl BO3HUKHYTH Y HaHHOﬁ Cpry)I(CCKOﬁ Iapsbl.
2. HanuimnTe reHOTHUIIbI JKM3HECITOCOOHBIX 3UT'OT, KOTOPBIC MOTJIN OBI BO3HUKHYTH Yy ,Z[aHHOﬁ cynpyncecxoix'l Tapsbl (C
Y4Y€TOM UX COOTHOIIICHI/IH).

3. Onpenennte 10710 HOPMATIBHBIX MYXCKHUX 3UTOT CPEIH KU3HECTIOCOOHBIX (B %).

Harmeri  Ilo ckoibKy 00€ Y-XpOMOCOMBI pacXoAsTcs K OJHOMY IMOJIOCY, OT OTILIA MOYKHO YHAcCJIE€0BaTh 1100 X
OTBET:



Bepnblii
OTBET

BOIPOC 13:

KpOMOCOMY 6o 2 Y'XpOMOCOMLI, a 3HayuT 3I[Op0BbII>i CbIH Y HUX POAUTBHCS HC MOXKECT. 0% BCPOATHOCTDH

1. OYY - He )xu3HecnocoOHAas 3UroTa

2. Ho Y HUX MOTYT POAUTHCA TAKKE 310pOBad JCBOYKaA XXu CBbIH, KOTOpLIﬁ 6y[[eT HUMCTb CUHAPOM

JBOIHOHN Y -XpOMOCOMBI U 104b, UMetomas cunapom lepemesckoro 1:1:1

3. 0%

[OtcyrcTByer]

COOTBETCTBHE

5
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Paccmorpute Tabauily, B KOTOPO# MPEACTABIICHBI PA3IHYHbIC JICMEHTHI )KUBOH KICTKH, U MPOYUTANTE PUBEIACHHBIC
HUKE XapaKTePUCTUKU. Y CTAHOBUTE OJJHO3HAYHOE COOTBETCTBUE MEXKTy HA3BaHUSIMHU JJICMEHTOB B TaOJUIIC U UX

OIMMCaHUAMUN (Ka)KI[Oﬁ sTICHKe Ta6J'II/H_IBI JOJIDKHO COOTBETCTBOBATH TOJIBKO OHO OHI/IcaHI/Ie).

Bompoc

OTa CTPYKTYypa OTACISAET HUTOILIa3My KJIETKH OT HapyKHOU
Cpeabl U MpeCTaBlieHa IBOMHBIM CJII0EM JIMIHIOB, C KOTOPBIM
acCOLMUPOBaHbI TPAHCMEMOpPaHHBIE U Nepudepuueckre OesKu.

CrnoxHas, 9aCTO MHOTOKOMITOHEHTHAsI, CTPYKTypa, KOTopas
HMMeeTcs Y BCeX JKUBBIX KieToK. [ToMnmMo ocHOBHOTO —
MeMOpPaHHOTO - KOMIIOHEHTa MOJKET BKJIIOYATh B ce0s TakkKe
Ha/JIMeMOpaHHBIA U cyOMeMOpaHHBIN KOMILIEKC.

OOHAM U3 OCHOBHBIX KOMITOHEHTOB JTON KJIETOYHOMH 000JI0UYKH
SIBIISIETCS] IENTUIOTIIUKAH MypErH.

Ota CTPYKTypa He XapaKTepHa IJIsl paCTUTENBHBIX KIeToK. OHa
chopMHUpOBaHa yIJICBOJHBIMU OCTaTKaMH TIIMKOJIHUIINIOB 1
TTTUKOTIPOTEHHOB TIa3MaJIEMMBI.

OCHOBHBIM KOMIIOHEHTOM 3TOI HaIMEMOpPaHHON CTPYKTYPHI
SIBIISIETCSI XUTHH.

OTta CTPYKTYypa OTHOCHUTCH K HaZIMCM6paHHOMy KOMIUJICKCY U
COCTOUT NMPEUMYIICCTBEHHO U3 NTOJIMCAXapUI0B. BCTpe‘{aCTCH y
HpeﬂCTaBHTGHCﬁ HECKOJIbKUX HAPCTB KUBBIX OPTaHU3MOB.

OCHOBHBIMH KOMITOHEHTaMH 3TOH HaAMEMOPaHHOI CTPYKTYPHI
ABIISIIOTCS LENIII0JI03a M MEKTHH.

IIpaBunbHOE
COOTBETCTBUE

410.
IIna3smanemma

_o-'l 2.
IToBepxHOCTHBII
anmapar KJIeTKH

&7
Kietounas crenka
Gaxtepuii

& 3.
I'makoxkanukc

4 6.
Kierounas crenka
rpuboB

_-'I 8.
Kinerounas crenka

_-'I 1.
Kinerounas crenka
pacreHuit

JlaHHOE COOTBETCTBHUE

£10.
IInasmanemma

4 2.
IToBepxHOCTHBIN
anmapar KIeTKU

47
Kietounas cTeHka
GaxTepuii

4 3.
I'mukxokanukc

4 6.
Kierounas crenka
rpuboB

A 8.
Kietounas crenka

_-'I 1.
Kietounas crenka
pacteHui



BOIIPOC 14:

17

Ora cTpyKTypa pacroiaraeTcs Mo/l MUTOIIa3MaTHIeCKOit
MeMOpaHO# 1 XapaKTepHa JIJIsl HEKOTOPBIX MPOCTEHINHNX,
HaIpUMep, IBTIICHBI 3eJIeHON MIH HHPY30pHH-TypenpKu. Y
9BIJIEHbI OCHOBHBIM KOMIIOHEHTOM JIAHHOW CTPYKTYpbI
SIBIISTIOTCSI CITUPATBEHO OOBHBAIOIIHE KICTKY OCIKOBBIC MOJIOCHI

(yieHTHI), @ y MH(QY30pUH OHA COCTOUT U3 INTOCKUX MEMOPaHHBIX

Iy3BIPHKOB (aJIbBEON).

JlaHHast CTPYKTypa HPUCYTCTBYET B KJIETKaX CTPENTOKOKKOB,
cTauIOKOKKOB 1 Ondumodakrepuii. [Tomrnmo Gompmioro
KOJIMYECTBA MypPEHHA, BKIIIOYAET JOIOIHUTEIbHBIC
KOMITOHEHTBI — O€JIKH, JIUIU/IbL, TEHXOEBbIC KHCIOTHI.

JlaHHas CTPYKTYpa COCTOMUT U3 MypPEHHA U XapaKTepHa IJIs
MHUKpPOOPIaHU3MOB, KOTOPBIE HMEIOT JIBE HapyKHbIE MEMOpaHEI
— IUTOIIa3MaTUYECKYIO U BHELIHIOW. biaronaps takoi
OpraHu3aIy NOBEPXHOCTHOIO amnapara, Mocjie OKpalIiBaHus
no I'pamMy ¥ OTMBIBKH KpacHUTeNsl CHUPTOM KJIETKH, KaK
MPaBHJIO, OCTAIOTCSl OECIIBETHBIMU (HE OKPAIIMBAIOTCS B CUHHI
1IBET).

9CCE

ﬂaﬁTe paBBépHyTBIﬁ OTBCT HA BOIIPOC. K xaknm MOCICACTBUAM IJIS )KMBBIX OPraHU3MOB IPHUBEJIO IMMOSABJICHUC Ha Hamrei

IUTaHeTe mporecca GOTOCHHTE3a?

JlaHHbIi
OTBET:

_-'I 5-
IMennuxyna

49,
Kierounas crenka
TPaMIOJI0KUTEIBHBIX
Oaxtepwuii

A4,
Kierounas crenka
TpaMOTPHULIATEITBEHBIX
Oaxrepuii

45,
[ennukyna

49,
Knerounas ctenka
TPaMIIOIOKUATEEHBIX
Gaxtepwuii

44,
Knerounas ctenka
rpaMOTpPHIIATEIHHBIX
Oakrepwuii
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Bo-nepBbiX, MosBIeHUE POTOCHHTE3a, @ COOTBETCTBEHHO M aBTOTPOGHBIX OPraHU3MOB MPHUBEJIO K
MOBBIIIEHUIO KOHLIEHTPALIUK KUCJIOPOa B BO3AyXE U MOSABIECHUSA 030HOBOT'O CJIOSI, KOTOPBIM 3alUIIAET

JKMBBIE OPTaHNU3MBbI OT CHIIBHOTO yibTpaduosera. Bo-BTOpbIX, 3TO MOBJIEKIIO 32 COOOH MOSIBICHUE
rerepoTpo(oB MUTAIOIMIMXCS aBTOTPO(aMH, TTOJTy4arolke SHEPTUIO 3a CUET PACIIEIICHUS TMTATebHBIX
BEIIIECTB C TOMOIIBIO KHCIOpoa. Takke B pe3yibTare 3TOT0, B MUPOBOM OKEaHE MOSIBIIIOCH OOJBIIOE
KOJIMYECTBO Pa3HOOOPAa3HBIX OPraHU3MOB,3aHIMAIOIIHIE Pa3HBIC TPOPUIECKUE YPOBHH B UIIEBOU IICTIH,
MPOAYIEHTHI, pEAYIICHTHI, KOHCYMEHTHI PAa3HBIX IMOPSIKOB 33 CYET TOTO, YTO MPOIYIICHTOB CTAIO OYCHb

MHOTO.
Bepuprii  [OtcyTcTByeT]
OTBET
BOIIPOC 15: 3CCE

Brumamenono pacemompune puCyHOK U 6blnojaHume 3(1()(1Huﬂ, UCnouib3ys omeedénnoe none.

4
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1. Ilepen Bamu cxemaTnyeckuif pUCyHOK, Ha KOTOPOM HPEACTABICHBI JJIEMEHTHI, IPUHAIC)KAIINE IBYM Pa3HBIM
opraan3Mam. K kakuM rjapcTBaM XHUBOH IPUPOIBI OTHOCATCS 3TH opranm3Mbl? Kak Ha3pIBaeTcs n300pakxeHHAs Ha
fB PHUCYHKE CTPYKTypa, KoTopas (GOpMHUpPYETCS B pe3yIbTaTe MX B3aUMOACHCTBUS?

2. YKaxuTe TOYHbIE OMOJIOTMYECKrEe Ha3BaHUs DJIIEMEHTOB, 0003HAUEHHBIX Ha pUCYHKe uppamu 1, 2, 3, 4.

3. Kakue yHKIMH BEITOTHACT H300paskeHHast Ha pUcyHKe cTpykTypa? Kaxosa poins anemenToB Ne 3 u 47 Ilpu otete



OHHpaﬁTeCL Ha COOCTBEHHBIE 3HAHUS U PE3YIbTAThI U3YUCHUS PUCYHKA.

Haunstii 1. Ha pucyHke npeacTaBiieHa MapasuTHPYIOIAs WIM CHMOHOTHYECKAs SHIOMUKOPH3a Ha TKAHU PACTCHHMSI.
OTBET: (mapcTBa pacTeHust U rprOBbI)

2. 1-tkaHb pacteHus 2-rudbl 3-munenuit 4- criopanrui
3. Ecinm 910 cuMOnoTHYeCcKasi MUKOpHU3a, TO IPU0 MPeIoCTaBIIsieT paCTEHHIO HEO0X0IMMBIE eMy
MHHEpaJIbHBIE BEIIECTBA, a pacTeHHe opranudeckue. Eciu 3To mapasurnyeckas 3HIOMHKOPU3a, TO TPHO

HCHOJIB3YCT TKaHU PACTCHUS JId NMTaHWs, BbICAChIBAA N3 KJICTOK NHUTATC/IbHLIC BEIIECTBA U PA3MHOKCHUA. 3
u 4 310 CTPYKTYPbI I’pI/IGa, KOTOPBIC CJIYKaAT IJIs pa3sMHOXKCHUA U PACIIPOCTPAHCHUA

Bepubiit  [OtcyrcTByer]
OTBET
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BOIIPOC 16: 3ANPOC ®AUJA

YBaxkaeMblil y4aCTHUK!

J171st CBOETO CIIOKOWCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Cxommmpy#iTe oTBETHI B (aitn word;

2. He 3a0ynpTe yka3zaTh OJIOK 33aHHS M HOMEP BOIPOCa;

3. Ina coxpanenus Haxxkmute "@aiin" - CoxpaHuth Kak - Kommsiotep - O630p - Pabounii cron - Ha3BaTh JOKyMEHT
m CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopars popmar PDF.

HU B KOEM CIIYYAE HE YKA3BIBATH B HASBAHMN JOKYMEHTA NJI1 B CAMOM JIOKYMEHTE ®U1O!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpome Toro, pekomeHayeM npoayonnpoBath (aiil B 4at MpoKTopy.

Jannerit otet: [Hudero ve gano|



