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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Bri6epute BCE npaBunbHble BapuaHTbl OTBETa.
Kakwe u3 mepednciieHHBIX COSMHEHUH XOPOIIIO pacTBOPSIOTCS B Boze?

Jlannsie OTBeTHI: £l .

Kpaxman

2d.

AMUHOKHCIOTA TJIMIOUH

i X de.

AckopOHHOBas KHCIOTa

Bepnsie otBeTsI: L4 (.

AMHHOKHCIIOTA TIIHLIUH

4e.

AckopOHHOBas KUCIIOTa

0
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri0epure BCE npaBuibHble BApHAHTBI OTBETA.
J171st BETPOOTIBIISIEMBIX PACTEHUH XapaKTepHBI CIEAYIOINE TPU3HAKH:

Jannbie oTBETHL: 4! 3.

ﬂ IIBeTKH ¢ IEPUCTBIM PBLILLEM

Bepusie otBeThI: L4 3.

IIBeTKH ¢ IEPUCTBIM PBLILLEM

5
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BOIIPOC 3: 3ANIPOC HECKOJIBKHX OTBETOB

Bbi6epute BCE npaBunbHbIe BapuaHTbl OTBeTa.
Jliis 3penoro criepmaro3ounia 6abynHa xapakTepHBI CeIyIonIe 0COOEHHOCTH:

Jlanubie oTBETHI: 'l b,

m AXTHUBHOE NEPEABUIKCHHUC ITPU MTOMOIIH KI'YTHUKA

Bepnsie oTBeTHI: L4 .

AKXTHUBHOE TNIEPEABUKCHHUE ITPU TTIOMOIIH XI'YTHUKA

5
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BOIIPOC 4: 3ANIPOC HECKOJIBKHUX OTBETOB

Bbi6epute BCE npaBunbHble BapMaHTbl OTBeTa.

[epuon, natupyemsrit 201-145 muH. neT Ha3ax, XapaKTepPU30BAICS TEIUIHIM KIMMATOM M HAa4aIoM paciaja
cynepKoHTHHEHTa [laHrest Ha oTAenbHBIE MaTepuKH. K 3TOMy meprogy OTHOCATCSI HaXOJKH apXxeonTepukca. Beioepure
TPYIIIBI, IPEACTaBUTEICH KOTOPBIX MOKHO OOHApYXHUTh CPEIH OKAMEHEIOCTEH JaHHOTO MEPHoa:

JlanHbIie OTBETHI: ' g,

KoctHble pbIOBI

4 b.

Kpacusle Bogopocnu

4 C.

Kpbuiateie Hacekomble

- —F'I d .
‘m [TanopoTHUKHM

Bepnsie otBeTsI: L4 3.

KocTtabIe pBIOBI

_-'I b-

Kpachslie Bomopocnu

_-'I C.

KpBIJ'IaTBIe HaCCKOMBIC

2 d.

[TannopotHuKHK

5
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BOIIPOC 5: 3ANIPOC HECKOJIBKHX OTBETOB

Bbi6epute BCE npaBunbHbIe BapuaHTbl OTBeTa.
Kaxkue coequnenns o6pa3yroTcsi B OpraHu3Me YeioBeKa B X0J1e METa00IMIeCKUX MPEeBpaIleHUH JIUTTH0B?

JlanHbIe OTBETHI: ' g,

>KI/IpHBI€ KHCJIOTBI

4 b.

VYTeKkucibeIi ra3

X | Jd.

Tpurmuuepusl

_-'I e.

Bona

Bepnsie otBeThI: L4 3.

)KI/IpHBIe KHUCJIOTBI



4 b.

VTeKucibIi ra3

_-'I c-

TI'muuepon

_-'I d .
Tpurnuuepuabt

_-'I e-
Bona

0
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BOIIPOC 6: 3AIIPOC HECKOJBKUX OTBETOB

Bri6epute BCE npaBunbHble BapMaHTbl OTBETa.
Kakne u3 MCPECUUCICHHBIX IMPU3HAKOB JKXMUBOTHBIX CJIY7KAT aJallTallusIMH K BOHHOﬁ cpeac oburanusa?

Jlannsie oTBeTsI: &l b,

Pa3ButHe 000HATEIBHBIX JTYKOBHIT

2 d.

Oobrekaemas popma Tena

Qe

m VYBennueHne Macchl KOCTEH

Bepunsbie otBeThI: L 3.

Cceprueckuii XpycTank riia3a

_-'I C.

[loBEImeHHOE COACPIKaHHuEe MHOIJIO0MHA B MBbIIIIax

2 d.

Oobrekaemas gopma Tena

0
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BOIIPOC 7: 3AIMPOC MHOTI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

HCpC,Z[ Bamu nate HpCHCTaBI/ITeHCﬁ napcTBa JKuBotHbIe (COOTHOIHCHI/IC pasMepoB HE CO6J'I}O,HCHO). Vkaxure JUIA KaXXKJ10T0
M3 HUX OCHOBHOM KOHEUHBIH MMPOAYKT a30TUCTOT'O 06M€Ha, BIIMCAB PYCCKHC Ha3BaHUsA COGI[I/IHGHI/Iﬁ B CIICIHMAJIBHO
OTBEJIEHHBIC OIS PAAOM C COOTBETCTBYIOIIIUMH HOMEpaMH. OTBeTHI HCOGXO)II/IMO 3alMCbIBATh CTPOYHBIMU 6yKBaMI/I.

1.[K]

d2.m
3. [m]
4.[n]
5. [0]

BriOpaHHbIii 0TBET: [lepen Bamu nisate mpencraButeneii napcrsa JKHBOTHEBIC (COOTHOLICHHE Pa3MEPOB HE COOIONICHO). |
a30THUCTOrO OOMEHA, BIUCAB PyCCKHE HA3BAHMS COCAMHEHUH B CIICIIUAIBEHO OTBEIEHHBIC OIS PAIO]



CTPOYHBIMHU 6yKBaMI/I.

1. "4 MouyeBHHA

2. "4 MoueBasi KMCJIOTA
3. "4 MoueBasi KMcJI0Ta
4. "4 amMuak

5. %4 MoueBHMHA

I1

MeToa oLleHKH PaBUJIbHbIEC OTBETHI AJIsA: k

Tounoe coomeemcmeue MOY€BHHA

Tounoe coomeemcmeue KapOamu

MeToa OLlEeHKH IIpaBuibHbIe 0TBETHI 1J1: |
Tounoe coomsemcmsue MoueBas KUCJI0Ta

MeTox OLeHKH [IpaBU/IbHBIE OTBETHI JIsi: M
Tounoe coomeemcmeue MoueBas KHUCJI0Ta

MeTox OLIEHKH IIpaBujibHbIE OTBETHI AJIs1: N
Tounoe coomsemcmsue aMMHaK

Tounoe coomsemcmsue aMMOHUI

Cosnaodenue wabnona [Wulon( )?( )?()?ammonust( )?()?()?2()?2()?()?2()?()?()?
MeTox OLeHKH [IpaBUJILHBIE OTBETHI IJIsI: O
Tounoe coomeemcmeue MOY€BHHA

Tounoe coomeemcmeue KapOamm

5
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BOIIPOC 8: 3AINPOC ®AUJA

Hccaedosamenu oOHapyscunu HeusseCmuulll paree U0 NPOKAPUOM U BLINOIHULU €20 MOPOIo2UTecKoe onucanue.
OCHOBbIBAACH HA DMOM ONUCAHUU, U300pA3UME CXEMAMUYECKU NPOOOIbHBII Cpe3 IMO20 OP2AHUSMA MAK, YMoobl Ha
pucynke vl 0mMoopadicenvl 6ce ykazarnHvle Hudice snemenmol. Ommemome Ha pUCyHKe OaHHble 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 ITaJIOYKH C
3aKpyTJIeHHBIMH KOoHIIaMu. KieToynas 0007109Ka UMEET CII0)KHOE CTPOEHUE M COCTOUT U3 HECKOJIBKHX CJIOEB.
HuTormazmMatuueckas meMOpaHa (1) okpy»eHa pUTHIHON KIeTOYHOH CTeHKOH u3 MypenHa (2). KHapyku OT KIIeTOYHO#
CTEHKH MMeeTCs JINMOMoIUcaxapuaHas HapyxkHast MeMOpaHna (3), mokpsITas S-cioeMm (4), COCTOSIIUM U3
caMocoOMparoMXcst OENKOBBIX CyOBeInHMI. B muTona3smMe pacmosiokeHs! 3 KoUK KPYIHOM JTHHEHHOW XPOMOCOMBI
(5), a Taxke OoJyee MeNKHMI BHEXPOMOCOMHBIM T€HETHUECKHUI AIeMEHT — KoJIblieBas miasMumaa (6). Kpome Toro, B
m LUTOIIa3Me UMEIOTCS MSATh MarHUTOCOM (7) — MeMOpaHHBIX OpraHesll, Kax/Jasi U3 KOTOPBIX COIEPKUT KPYITHBIH

—®& xpucrann MarueTuTa npusmMaruueckoit Gopmbl. MarHnTocomMbl coOpaHbl B 1ienouku. OIMH U3 TOJIOCOB KIIETKH HECeT
ITy4OK U3 TPeX XKI'YTHKOB (8), KaXK/Iblil N3 KOTOPBIX 3as5KOPEH B KJIETKE ITPH IIOMOIIH Oa3aibHOro Tembua (9),
IIPOHU3BIBAIOIIETO BCE CIIOM KIETOYHOM 00010uky. Ha MpOoTHBONOIIOKHOM ITOJIIOCE KIIETKa HECET OJJMHOYHYIO
¢umOpwuro (10) — mpsiMyro HUTEBUIIHYIO OSIIKOBYIO CTPYKTYPY, IPUKPEIUICHHYIO HEMIOCPEICTBEHHO K HAPYKHOU
MemOpane kineTkd. OcHoBHast QyHKIUs GUMOPUY — IPUKPETUIEHUE KIIETKH K cyocTpary."”

Jannerit oteet: 012004016 womep 8.jpg


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.3/attempt/_425231_1/s/097d4828ac84412c950ae8c066759b64_ol2004016_______8.jpg?uploaded_filename=097d4828ac84412c950ae8c066759b64_ol2004016_______8.jpg
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BOIIPOC 9: 3CCE

Pewume 3a0auy, ucnonvsya omeedénnoe none. Ilnox ogyBaHuuKa — 3TO CEMAHKA C XOXOJIKOM, KOTOPBIH 4acTo
Ha3bIBAIOT «IIapaIIOTHKOM». «[lapalnrtoTukmny» yaepKuBaroT IOl B BO3/LyXe, CIIOCOOCTBYS UX PAacCIpPOCTPAHEHHIO.
Y IMBUTENBHO, HO U3y4YeHUE (GU3MKH NOJIETA CEMSHOK O/JyBaHYHMKa MO3BOJIMIIO YYEHBIM OTKPBITH HOBBIC
a’poAMHAMHUYECKHE 3aKOHBI. VI3BeCTHO, YTO 00111ast JUIMHA CEMSHKH C XOXOJIKOM cOCTaBisieT 10 MM, a XOXOJIOK COCTOUT
n3 100 Hureit. Kaxnas Huth uMeet auametp 21 MM u JuinHy 7 MM. OnipesienuTe, Kakoi poueHT OyIeT COCTaBIATh
IUTOIIAb ITyCTOTO IIPOCTPAHCTBA MEXIY HUTSIMU XOXOJIKA, €CJIU CIIPOCHHPOBATH XOXO0JIOK Ha IIIOCKOCTb,

m MEPIECHANKYIISPHYIO JUITMHHON OCH CeMSIHKH. X0 peleHus nosacHute. ([IpoOHbIe BEIMYUHBI U IPOCTOTHI
BBIYHCIICHUH OKPYTIIATH JI0 IIETIBIX.)

Jannsrii orBet: [Huuero He naHo]

Bepmnerii otBer  [OTCyTCTBYET]

0
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BONIPOC 10: 3SCCE

Ilpoananusupyiime npeonorHcenHyIo UHPOPMAYUIO U LINOTHUME 3A0AHUA, UCROJIB3YA CHEYUAILHO OMEEOEHHOe
none.

Hexuii TanaHTIMBBIN, HO paCCESTHHBIN CTYJEHT U3ydal JUHAMHUKY pPOCTa KyJbTYPhI 3€JI€HON OJJHOKJIETOUYHON BOAOPOCIIH
U 3aIuChIBaJl CBOM HaOIoieH!s B Tabauiy (cM. Tabiuiy 1). OH Haiaui B K00y cpeay JJist KyJIbTHBHPOBAHUS,
ITOMECTHJI Ty/1a HeOOJBIIIOEe KOIMIECTBO KIETOK M MIOCTABIII KOJIOY Ha CIEIHAaIbHYIO YCTAHOBKY, TJe KYJIbTypa
MTOCTOSTHHO TIepEeMEIINBaIach M OcBenIanach. [lepnoqiuaecku cTyIeHT OTOMpa U3 KOJIObI ¢ pacTyIIel KyJIbTYpOit IpoOsI
o 50 MUKpPOJUTPOB U CIUTAI, CKOJIEKO TaM COAEPIKUTCS KieToK. CHavama CauTaTh OBLJIO JIETKO, IIOTOMY YTO KIIETOK
OBLTO He 0YeHb MHOTO. OHAKO MOCTEIICHHO KYJIbTYpPa POCiia, KIETOK CTAHOBIJIOCH BCE OOJBIE, U CTYICHT PEIINII, 9TO
€My CTaHEeT JIeT9e CUNUTATh, CCIIH OH OyJeT mpeaBapuTeIbHO pa30aBisATh MPOOY B HECKOIBKO pa3 YACTON CPEIO, U yKe
notoM oToupark 50 MUKpOIUTPOB 1y ojcuera. K coxkarneHuio, BO BpeMst padOThl OH 4aCTO OTBJIEKAJICS U, B KOHIIE
KOHIIOB, IEPEITyTal BCC CBOU 3aITUCH. ITomorute €MY pacCTaBUTh AAHHBIC IO MOPAAKY U BBIIIOJIHUTE 3aJaHUs.

Taoanna 1
1. Ha ocHOBe mpe/ijioxKeHHbIX IaHHBIX MOCTPOWTE Ipaduk 3aBUCUMOCTH KOJIMYECTBA KIIETOK B Ipoode (50 M)
KYJIBTYPBI OT BpeMEHH BbIpaiiuuBanus. O0pasel 1moist Ui HOCTpOeHus rpadika Npe/ICTaBICH Ha PUCYHKE

1. IMoryyennsiii rpadguk coxpanute Kak n3odpaxkenue B popmare .PNG, .JPG uru .TIF, ckonupyiite
n300pakeHNe U BCTABbTE €ro B MoJie 1151 0TBETA.

Pucynox 1
2. Korpa (c xakoro mo kKakoi 9ac HaOJIrOIeHHIT) TPOUCXOAMI Hanboliee HHTCHCUBHBINA POCT KYJIBTYPHI?

3. YKEDKI/ITC, Kakye KOMIOHEHThI 0053aTelIbHO JOJDKHa ObLIa COACPKATh cpeaa AJid KyJbTUBUPOBAHUS KIICTOK
BOOPOCIIH. HazoBute He MeHee TPEX KOMIIOHCHTOB.

Jannerii oteet: 1.
2.¢c6mo9yac
3. Boza, yrileKkuciora, a3or, cepa, pocgop

Bepnsiif orBer  [OTCcyTcTBYeT]

5
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BOIIPOC 11: 3ANPOC MHOI'OKPATHOI'O BBOJA IMPONIYIMEHHOI'O TEKCTA

Brumamenvno npouumaiime npeonoiiceHHbvle PpazmMenmol meKcma u paccmompume pucynKu, 3amem nepexooume K
6bINOJIHEHUIO 3A0aHUIL.

®parment 1. Anteprust (peakuusi ruNepYyBCTBUTENBLHOCTH HeMeennoro tuna, 'HT) — naronorndeckuii npouecc,
CBSI3aHHBIN ¢ U30BITOYHO CHIIBHOM peakiyeld MIMMYHHOI CUCTEMBI Ha TOBTOPHOE MOMalaHHe HEKOTOPOTO BEIIECTBa
(aneprena) B opraHu3M. AJUIEpreH — 3TO pa3HOBUIHOCTh aHTUI'€HA, TO €CTh YYXKEPOJAHOE BELIECTBO, IPOHUKHOBEHHE
KOTOPOTO B OPTaHW3M BBI3BIBAET HMMYHHBIN OTBET U BBIPAOOTKY CIICIIU(PHUECKUX aHTUTEN (MIMMYHOTII00ynrHOB). Kak n
BCE aHTUTEHBI, AIEPTCHBI YaIlle BCETO MPEACTABIIOT COO0H OCIKM M TIIMKONPOTENHBI, HO MOTYT MMETh IPaKTHIECKU
Mo0yI0 XUMHYECKyTo pupoy. B cmyqae THT nponcxoanT cuHTe3 B ceKpers H30BITOYHOTO KOINIEeCTBA
nmmyHornooynuHa E (IgE).

PaccmoTpuM peakiiro IMMYHHOW CHCTEMBI Ha aJlepreH 0eKoBOH Mpupoabl. [lepBhIif KOHTAKT IMMYHHOM CHCTEMEI C
aJJIEPreHOM BKITIOYaeT HECKOJIBKO 3TaroB (puc.l). BHauane aiiepreH MpoHUKAET MO SMUTENNH CIM3UCTOH 000JI0YKH PTa,
HOCa, OPOHXOB WJIH KEJTYA0YHO-KUILIEYHOTO TPaKTa U (paronuTHpyeTcs: aHTUIeHITpe3eHTupyronei kierkoi (AIIK),
HarpuMmep, Makpodarom mim JeHapuTHol kieTkoil. BHyTpu AIIK Genku annepreHa pa3pes3atoTcs Ha KOPOTKHE METTHIB,
KOTOPBIC BBHICTABJISIOTCS HAa MOBEPXHOCTD KJICTKH B KOMILICKCE CO ClielManbHbIMu Oenkamu. Takum oOpazom, AITK
«II€MOHCTPHUPYET» aJlIepreH APYTruM HMMYHHBIM KJI€TKaM, TO €CTh IPOUCXOIUT Mpe3eHTanus aHTurena. C
BBICTaBIICHHBIM Ha oBepxHOcTH AITK aHTHreHHBIM MENTUIOM B3aUMOIeHCTBYeT 0co0bIi T-numdouunT, KoTophIit
Ha3bIBAIOT XEJIICPOM, WM TIOMOIIHUKOM. T-XeNrnep aKTHBUPYETCS U HAaUMHAET BEIPaOaThIBaTh IUTOKMHBI — CUTHAJIBHBIC
MIENITH/IBI, CIOCOOHBIE PETyINPOBaTh PAdOTY pa3INYHBIX IMMYHHBIX KJIEeTOK. B qacTHOCTH, T-Xenmepsl BEIpadaTeIBaloOT
uaTepreikusl (IL) 4, 10 u 13, koTOpBIe aKTUBUPYIOT B-muMQpOINTH. AKTHUBHpOBaHHEIE B-1rM(OIUTE HAUNHAIOT
cuHTe3npoBaTh IgE, ciennduueckn pacnosHaromye faHHbN ayutepreH. Monekyis IgE cBa3biBatoTcst ¢ penenropamu Ha
MeMOpaHe TYYHBIX KJIETOK, [TOCTOSHHO MPHUCYTCTBYIONINX B COSANHUTENBHBIX TKaHIX, a TaKXkKe 0a30(pnitoB — IeHKOIUTOB,
KOTOpBIE OOBIYHO IUPKYIUPYIOT B KPOBH, HO MOTYT MUTPHPOBATh B OUar BOCIAJICHUS WM aJUIEPTUUECKON PeaKIuu.

Puc. 1. IllepBryHbIii KOHTAKT aJjljiepreHa ¢ UIMMYHHOI cuctemoii. [ToscHenus B Tekcre. AIIK —
aHTUTeHNpe3eHTupyomas kiuerka; [gE — immunoglobulin E (umMyHornoGysun knacca E); IL — interleukin (uHTepneiikun).
®parment 2. [ToBropHOE NIONagaHue ajuIepreHa B OpraHu3M BbI3BIBAET PE3KHI M MOIIHBIH MIMMYHHBIH OTBET (pHc.2).
Monekyibl IgE Ha MeMOpaHe TyYHBIX KJIETOK 1 0a30()MIIOB PACIO3HAIOT M CBA3BIBAIOT aJlJIepreH. [Ipu s3ToM Mexay
cocenuumu IgE 00pa3yroTcst mepekpECTHBIC CITUBKU. B nUTOIIIa3Me TYYHBIX KJICTOK M 0a30()MUII0B HAXOSTCS CEKPETOPHBIC
, TPaHyJIbl, coJiep Kalllie BEIeCTBa-MeINaTOPhl BOCHAIUTEIBHBIX M AJIJIEPTHUECKUX PeakIii (HanpuMep, THCTaMHUH,
-iremapuH, ceporonnH). OOpazoBaHNe NEPEKPECTHBIX CIIMBOK 3aITyCKAET CEKPETOPHYIO AerPaHyJIsIHIO - BEIOpOC
MEAHATOPOB BOCIAIEHUS U3 IPaHyJl B HAPYKHYIO Cpey. OTH COCMHEHUS BBI3BIBAIOT MECTHOE PACIIUPEHHE KPOBEHOCHBIX
COCYJIOB ¥ TIOBBIIIEHHE TIPOHUIIAEMOCTH UX CTEHOK ((popmupyeTcst 0TEK), pa3ipaxkaloT HepBHbIE OKOHYaHHUS (BO3HUKAIOT
3y2 ¥ 60JIB), a TaK)Ke MOBBIIIAIOT 00Pa30BaHME CIIM3U B JBIXaTEIbHBIX MyTsAX. [103TOMY cuMITOMaMu aJuleprudecKom
PEaKIMK MOTYT SIBJIATHCS TaK)Ke YNXaHHE U HACMOPK.
TyunbIle KIETKH Takxke MpoayupyoT IL-4 u -5. IL-5 ¢ TOKOM KpoBH MonagaeT B KPAaCHbII KOCTHBIM MO3T U CTUMYJIHPYET
00pa3oBaHue 03MHOPIIOB, a IL-4 akTHBHPYET 03MHOGUIIBI, IOMABIIKE B OYar ajuIePrHUeCKON peakiiui. AKTHBAIHS
903MHO(MIIOB 3aITyCKAET MX CEKPETOPHYIO ETPaHyJIALHUIO, B X0J€ KOTOPOH BBIACTSIOTCA BEIIeCTBa, HAIIPaBJICHHBIE HA
YHUUYTOXKEHHUE IaTOreHoB (0aKTepHi, POCTEHIINX, TeJIbMUHTOB), HO BMECTE C TEM pa3pyLIaroN[ie TKaHU CaMOoTro
OpraHM3Ma, YTO IPUBOJUT K yCYTyOJICHUIO HETIPUATHBIX CUMIITOMOB aJUIepTHH. B cilyuae HEKOTOpBIX 3a00sIeBaHHIH,
HarpuMmep, OpOHXHUAIBHOMN aCTMBI, aKTUBHBIE 203MHO(MIIBI OCTAIOTCS B TKAHSIX JI0Aroe BpeMs. B pesynbrare
aJyIepruyecKas peaknus MepexouT B XpPOHUIECKYI0 (OPMY U MOJKET JIIUTHCS B TEUEHHE MHOTHX MECSIIEB U JaXe JIeT.

Puc. 2. Bropuunslii KOHTAKT ajljlepreHa ¢ MMMYHHoO# cucremoi. [Tosicnenns B Tekcre. IL — interleukin (uHTEpNElKUH).
B kastcoom u3 npueedénnvix nusxice 3adanuii evioepume BCE npasunvuvie eapuanmot omeema. Kascowviit omeem
3anumume é CneyuaIbHO 0MeeOeHHOe noJjie 8 6Ude nOC1ed08amenbHoCmu 0yKe 6 anhagumuom nopaoke 6e3 3HaKos
npenunanus u RPooenos (pecucmp e 6axcen).

1. Ilpoananu3upyiite pparmMent 1 U pucyHok 1 u BbIGepHTE BepHbIE YTBEPXKIECHUsI.

a. AJulepreH MpOHUKAeT BHYTPh aHTHI'CHIIPE3CHTUPYIOMIEH KIETKU ITyTEM SHIOIHUTO3A.

b. IIporecc mpe3eHTany aHTUTEHA BCET1a IPOUCXOANT B KPOBSHOM pycIIe.
c. KonTakT ¢ anTHTeHNpe3eHTHPYIONIeH KISeTKONH aKTHBHPYET T-Xemmneps!, KOTOphle HAYMHAIOT BEIpaOaThIBATh aHTHUTEINA.

d. Ha memOpaHe Ty4HBIX KJIETOK i HEKOTOPBIX JICHKOIIMTOB KPOBU MMEIOTCS PEIIETITOPHI, KOTOPHIE CBS3BIBAIOT
UMMYHOTJI00yIMHBI Kiacca E.



Ortser: [K]

2. Ilpoananusupyiite pparmeHT 1 u pucyHok 1. Ha ocHOBaHMH NpeII0KeHHOH HH(POPMAMKM ¥ COOCTBEHHBIX
3HaHMii BbI0epuTe BepHbIe YTBEP:KIeHHs, XapaKTepu3yoliie aHTUTeJa.

a. AHTHTENa CIeIU()UIHO CBSA3BIBAIOTCS C TEM aHTHT'CHOM, KOTOPHII BBI3BAI UX 00pa3oBaHIE.

b. Curaanom ays BEIpaOOTKH aHTUTEN MOTYT CIYKHTh HHTEPICHKITHEI.

c. CuHTe3 aHTUTEN HAYMHACTCS C TPAHCKPHUIIIIMH COOTBETCTBYIOUIIX T€HOB.

d. Bce anturena knacca IgE no cTpykType NOJIHOCTBIO HASHTHYHBI APYT APYTY.

Ortser: [l]

3. Ha ocHoBanum nHdopManuu, n3j10:keHHOH BO (pparmenTe 1, 1 coOCTBEHHBIX 3HAHMIT BbIOEPHTE 00BHEKTHI,
KOMIIOHEHTHI KOTOPBIX MOTYT OBITH ajllepreHaMH.

a. Kosbe monoxko.

b. [Muenunblii MEL.

c. IIpuIpIa COCHBI.

d. 3MenHsIi .

Otger: [mM]

4. lIpoananu3upyiiTe pparMeHT 2 U PUCYHOK 2 U BbIOepHUTE BepPHbIE YTBEP:KICHHS.

a. CexpeTopHas AeTpaHyJLAIHS TyIHBIX KICTOK 3aIyCKaeTcs, KOTAa alIepTeH CBI3BIBACTCS OHOBPEMEHHO C IBYMS
cocenHuMu Mosekynamu IgE.

b. KOMITOHEHTBI CEKPETOPHBIX IrpaHy’ 0a30()MIIOB BHI3BIBAIOT OTEKH, 3y U MOKPACHEHHE.

c. aTepnelikunel 4 u 5, BelAEsIeMble TyYHBIMH KJICTKAMH, CTUMYJIHPYIOT 00pa30BaHUE SPUTPOILUTOB B KPACHOM KOCTHOM
MO3Te.

d. Bee BemecTBa, BeICIsICMBIEC PH CEKPETOPHOM JCTPAHYIISIIUN 303UHODUIOB, TOKCHYHBI TOJIBKO JIJIS TATOTCHHBIX
OpPTaHU3MOB.

Ortser: [N]

5. Ha ocHOBaHHH Npe10:KeHHOH HHPOPMAIINE U COOCTBEHHBIX 3HAHUI BhIOEPUTE MPOLECCHI U MPU3HAKH, KOTOPbIE
XapaKTepPHbI KaK /15 BOCHAJIEHHUS], TAK U JJIs1 AVIePrudecKoil peaKuu.

a. Murpanust IMMYHHBIX KJIETOK U3 KPOBSHOTO pyciia B TKaHH.

b. [lepenaua curHaaoOB NP HOMOIIN IINTOKHHOB.

c. [Ipoxykust UMMYHOTIIOOYJTHHOB.

d. Bonpmmas 66I1CTpOTa M HHTEHCHBHOCTH BTOPUYHOTO HMMYHHOT'O OTBETA [0 CPABHEHHIO C IEPBUYHBIM.

Ortser: [0]

BuiOpanHbIii 0TBeT: Buumamenvno npouumaiime npeonojiceHHbvle GpacMenmsl meKcma u paccmompume pucynKu, 3
®@parmenT 1. Ajieprust (peaknmsi THNepYyBCTBUTEIBHOCTH HeMedaeHHoro Tuna, F'HT) — nar
MMMYHHOH CHCTEMBI Ha TIOBTOPHOE ITOMaIaHIe HEKOTOPOT'O BELIECTBA (aJIepreHa) B OpraHu3M. AL
BEIIIECTBO, IPOHUKHOBEHNE KOTOPOTO B OPI'aHU3M BBI3BIBAET MIMMYHHBIN OTBET M BBIPAOOTKY CIIEIIH
QJUIEPTeHBI Yallle BCEro MPEACTABISAIOT CO00i OENIKH U INIMKOIIPOTEUHBI, HO MOTYT UMETh ITPaKTHYeC

U ceKpelyst N30bITOYHOro KosmuecTBa MMMyHornooynuna E (IgE).

PaccMoTpuM peaknuio NMMYHHOW CHCTEMBI Ha ajulepreH OesKoBO mpupoasl. [1epBhlii KOHTAKT UM
BHauase ayiepreH MpoHUKAET MO SMUTEIUH CIM3UCTON 000JI0UYKH pTa, HOCA, OPOHXOB I YKEITy I
knerkoit (AIIK), Hanpumep, makpodarom mmu neHaputHoH kietkoil. Bayrpu AIIK 6enku amreprer
MTOBEPXHOCTH KJIETKH B KOMIUIEKCE CO CIennanbHBIMU Oenkamu. Takum o6pazom, AITK «memoHCTpY
MIPOUCXOTUT NMpe3eHTalusi aHTureHa. C BeicTaBIeHHBIM Ha oBepxHOCTH AITK aHTHT€HHBIM TENITI
XeJIIepoM, MU TIOMOIITHUKOM. T-Xenmep akTHBHPYETCsl U HauWHAeT BEIPaOaThIBATh IUTOKUHBI — CHI
HMMYHHBIX KJIeTOK. B wacTHOCTH, T-Xenmeps! BripabaTeiBatoT nHTepiaedkunsl (IL) 4, 10 u 13, xoToj
HAYMHAIOT CHHTE3upoBaTh IgE, cnenndudeckn pacro3Haomue JanHbIi amutepred. Mosexysst IgE «
MIPUCYTCTBYIOIINX B COETUHUTEIBHBIX TKAHSIX, a Takke 0a30(h1IIoB — IEHKOINTOB, KOTOPBIE OOBIYH

nim aﬂnepmqecxoﬁ peakuuu.



Puc. 1. IlepBuuHbIii KOHTAKT ajljiepreHa ¢ IMMYHHoOM cuctemoid. [Tosicnenns B Tekcre. AITK —
(ummyHornooOymmH kinacca E); IL — interleukin (uHTEpneiikun).

®parment 2. [ToBTOpHOE MONaaHKNe ajulepreHa B OpraHu3M BbI3bIBACT PE3KUI U MOIIHBIA UMMYHE
6a30(HIIOB Pacro3HAIOT U CBA3BIBAIOT auiepreH. [Ipu aTom Mexxay cocennumu IgE oOpasyroTes nej
HaXOJISITCSl CEKPETOPHBIE TPaHyJIbl, COIEPKAIINE BEIIECTBA-MEIUaTOPbI BOCTIAINTEIBHBIX U aJlIepIT]
O0pa3oBaHue MEPEKPECTHBIX CITMBOK 3aITyCKACT CEKPETOPHYIO AerPAHYJISIHIO - BRIOPOC MEINATC
BBI3BIBAIOT MECTHOE PACIIMPEHNE KPOBEHOCHBIX COCYOB H MOBBIIICHUE IPOHUIIAEMOCTH HX CTEHOK
3yx 1 60I1b), a TaK)Ke MOBBIMIAIOT 00Pa30BaHKE CIM3H B IBIXATEIBHBIX MyTAX. [l03TOMYy cuMnTOMam
HAaCMOpK.

Tyunsle KIeTKH Takxke mpoayupyoT IL-4 u -5. IL-5 ¢ TokoM KpoBH momagaeT B KpacHBIH KOCTHBIH
503MHO(HIIBI, TONIABIIHUE B 0Yar aJUIEPTUUECKOM PeaKy. AKTUBALUS 03MHO(DHIIIOB 3aITyCKAET HX (
HarpaBsJICHHbIE HA YHUYTOXKCHUE ATOTeHOB (0aKTepHii, TPOCTEHIINX, TEIEMUHTOB), HO BMECTE C T€
yCyryOJICHUIO HENPUATHBIX CUMIITOMOB aJllepruu. B ciydyae HeKOoTOpbIX 3a00J1eBaHMi, HAIPUMED, |
Jonroe BpeMsi. B pesynbraTte aliepruyeckast peakiys nepexoanuT B XpOHHIECKY0 (OPMY U MOXKET

Puc. 2. Bropuunblii KOHTAKT ajljlepreHa ¢ IMMYHHO# cuctemoid. [losicnenus B Tekcre. IL — inte
B kasicoom u3 npueedénnvix nusxce zaoanuit evioepume BCE npasunvnsie éapuanmel omeema. |
nocnedosamenvHocmu OyKe é aighagumnom nopsaoke 6e3 3HAKO6 NPENUHAHUA U NPODHeN0e (Pezu
1. Ilpoananu3upyiite ¢pparmMent 1 u pucyHok 1 u BbIGepHTe BepHbIE YTBEPKIEeHHUSI.

a. AlnepreH NpOHHUKAET BHYTPb aHTUT€HIIPE3EHTUPYIOMEHN KIIETKU IyTEM SHJOLUTO3A.

b. IIpouecc npe3eHTanNyM aHTUTE€HA BCETAa IPOUCXOANT B KPOBSHOM pYyCII€.

c. KoHTaKT ¢ aHTUreHnpe3eHTUPYIoUIeH KIETKON aKTUBUPYET T-Xenmnepsl, KOTOPbIE HAYMHAIOT BBID:
d. Ha MmemOpaHe Ty4HBIX KJIETOK 1 HEKOTOPBIX JICHKOLUTOB KPOBU UMEIOTCS PELIEIITOPBI, KOTOPHIE C
Orser: "4 ad

2. Ilpoananusupyiite ¢pparment 1 u pucynok 1. Ha ocHoBanum npensioxkennoii nupopmManuu

XapaKkTepu3ylole aHTUTea.

a. AHTHTENa CIeM()UIHO CBSI3BIBAIOTCS C TEM aHTUI'CHOM, KOTODPBIH BBI3BAJI HX 00pa3oOBaHUE.

b. Curnanom 1 BBIpaOOTKH aHTUTET MOTYT CIIY>KHTh HHTCPJICHKHUHBI.

c. CHHTE3 aHTUTEN HAYMHAETCS ¢ TPAHCKPUIILIMY COOTBETCTBYIOIIMX FE€HOB.

d. Bce anrurena xnacca IgE mo cTpykType NOIMHOCTBIO HAGHTUYHBI APYT APYTY.

Ortser: " abc

3. Ha ocHoBaHum nH(popManuu, n3J10:KeHHOI BO (hparmenTe 1, n codbcTBEeHHBIX 3HAHMIT BbIOEP
a. Ko3be Moroxo.

b. [TuenunbIii MET.

c. IIpubI1a COCHBL

d. 3meunHsblii 7.

Orser: "' abcd

4. Ilpoanaau3upyiiTe )parMeHT 2 U PUCYHOK 2 U BbIOEPUTE BepHbIe YTBEP KIEHH.

a. CexkpeTopHas [erpaHyslus TYYHbIX KIETOK 3allyCKaeTCsl, KOr/la aJlIepreH CBA3BIBAETCS OHOBPE
b. KoMITOHEHTBI CEKPETOPHBIX rpaHy 6a30(pHI0B BBI3BIBAIOT OTEKH, 3y U IIOKPACHEHHE.

c. nTepneiikunsl 4 u 5, BeIIEIsIEMbIE TYYHBIMH KJIETKAMH, CTUMYJIHPYIOT 00pa30BaHUE HPUTPOIINT
d. Bce BemecTBa, BRIACTSIEMBIE TIPH CEKPETOPHOM ETPaHYIIALNHN 03HHO(DHIOB, TOKCHIHBI TOJIBKO )
Orgert: " ab

5. Ha ocHOBaHUM NpeJ10:KeHHOH HH(POPMAIIMU U cOOCTBEHHBIX 3HAHUI BbIOEepUTE NMpoLecchl

IJIS1 AJUIEPrHYeCcKoil peaKkiuu.
a. Murpanus IMMYHHBIX KJIETOK M3 KPOBSIHOTO pycia B TKAHH.



b. [lepenaua curHanoB Ipy MOMOLIH IIUTOKUHOB.
c. [Ipoaykiust ”UMMYHOTJIOO0YJIMHOB.
d. Béxpias ObICTpOTa M MHTEHCHUBHOCTH BTOPUYHOTO MIMMYHHOTO OTBETA [0 CPABHEHHMIO C NIEPBUYH

Ortser: "' abcd

MeToa OLleHKH IIpaBuibHbIe 0TBETHI AJs1: k
Tounoe coomeemcmaue ad

MeToa OLlEeHKH IIpaBuibHbIE 0OTBETHI 1015 |
Tounoe coomsemcmaue abc

MeToa OLlEeHKH IIpaBuibHBIE OTBETHI 1JIs1: M
Tounoe coomeemcmeue abcd

MeTo/1 OLleHKH IIpaBujibHbIE OTBETHI AJIs1: N
Tounoe coomeemcmaue ab

MeToa oLleHKH IIpaBu/bHBIE OTBETHI JJISA: O
Tounoe coomeemcmeue abcd

10
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BONIPOC 12: OTBET, OTPAHUYEHHBIN MO JJUHE

Pewiume 3a0auy no zenemuke, 3anucag Kpamkue omeemsl 6 CHEYUAIbHO ONEedEHHOeE noe.

K Haunbosiee pacnpoCTpaHECHHBIM XPOMOCOMHBIM aHOMAJIHSIM Y YSJIOBEKa OTHOCHUTCS] CHHAPOM JABOWHON Y -XpOMOCOMBI
(Hamame TunTHe Y -XpoMOCOMBI Y MY>KIHHEL, XY'Y). JIF0JT COOTBETCTBYIOIIETO TEHOTHITA UMEIOT OTIpEICIICHHBIE
(deHOTHIITYECKHE 0COOCHHOCTH, HO TIPH 3TOM NICHXUYECKH ITOTHOIICHHBI M BIIOJTHE IIOHOBUTHI. Kakoii Obla OBl
BEPOSATHOCTH POXKICHIS JOUYKH C HOPMAJIBHBIM XPOMOCOMHBIM HA0OpOM y CYIIPYKECKOI Mmapkl, Tie MaTh IMEET
HOPMaJIbHBIA T€HTOTHII, & OTel UMeeT reHOoTUl XY Y, IPH YCIOBUH, UTO JIBE€ Y -XpOMOCOMBI BCET/Ia PACXOASTCS B
Melo3e K pa3HbIM noJirocam?

1. Yxaxxute TeHOTUIIBI TaMeT, KOTOPbIe MOTJIA ObI BOSHUKHYTH Yy OTI{A (C Y4€TOM UX COOTHOILICHHS).

2. Hanuimmte reHOTUIIBI 3UTOT, KOTOPhIE MOTJIN ObI BOHUKHYTH Y IaHHOH CYNpY>KECKOH Haphl (C y4eTOM HX
COOTHOIIICHUS).

ﬂ 3. Onpenenute 10710 HOPMATBHBIX )KEHCKUX 3UTOT CPEIN BCEX BOSMOXKHBIX Y TAaHHOH CyHpy>KecKor mapsl (B %).

Haunsiii oteet: 1. XY/Y = 1/1
2. XXYIXY =1/1

3. 0%

Bepmnsriii otBer  [OTCyTCTBYET]

5
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BOIIPOC 13:

v

COOTBETCTBHUE

PaccMotpute Tabunuily, B KOTOPO#l MPEeACTaBICHBI pa3IMYHbIC 3JIEMEHThI OPraHu3Ma 4ejoBeKa, U NpoUYnTaiTe
MpUBEIEHHBIC HIKE XapaKTePUCTUKH. Y CTAHOBUTE OJHO3HAYHOE COOTBETCTBHE MEXK/Y Ha3BAHUSIMHU JIEMEHTOB B
Ta0JIHIIEe U MX OTIMCAHUSAMH (KaxI0H siaelKe TaOJHIbI TOMKHO COOTBETCTBOBATEH TOJIBKO OJHO OIMCAaHUE).

Bompoc

BunonsMeHEHHBIC STUTENHATBHBIC KIETKH, KayKAas U3 KOTOPBIX HECET
JKECTKHE UyBCTBUTENbHBIC peCHIUKH. OTHI BOCIIPUHUMAIOT 3BYKOBBIC
CTHMYJIBI, a IPYTHe pearupyoT Ha H3MEHEHHE TIOJI0KEHHS Tea B
MPOCTPAHCTBE.

IIpencraBnstoT cod0i BUION3MEHEHHBIC YYBCTBUTEIBHBIC HEHPOHEL.
CriermupraecKuM pasapakuTeNIeM U HUX SBISIOTCS
3JIEKTPOMArHUTHBIC BOJHBL. 3HAYCHUS [UTHH BOJH IIPH 3TOM HaXOISTCS
B nquamna3oHe okoio 400 — 750 M.

[IpencraBnsroT coboit cBOOOAHBIC HEpBHBIE OKOHYaHMS. [Ipupoxa
BOCIIPHHHMAEMOTO MU Pa3IpaXKUTEIS MOKET OBITh pa3HOi
(MexaHMYeCKOH, XUMUIECKOH, TEIIOBOM), OTHAKO BO BCEX CIIyYasx
OHH aKTUBHUPYIOTCA TOJIBKO TOTAa, KOrJJa CTUMYJI IIPECBLIIIACT
omnpenenéHHbIi nopor. COOTBETCTBYIOIINE OLTYIIICHHUS UTPAIOT
BaXXHYIO POJIb, TOCKOJIBKY CUTHAU3UPYIOT O BOBMOXKHBIX MITH yKe
BO3HUKIINX MOBPEKIACHUAX B TKaHAX OpraHusma.

Crieranu3upoBaHHbIE YyBCTBUTEIbHBIE HEHPOHBI, KOTOPHIE B
60JBIIIOM KOJIMUECTBE MPUCYTCTBYIOT IEHTPAJIBHON YaCTH BHYTPEHHEH
0007104KH I71a3a. B 3aBUCHMOCTH OT THIIA, BOCTIPUHUMAIOT H3JIyUeHHE
Pa3NUYHOIO CHEKTPAIBHOIO JUAINa30Ha.

OTHOCSTCA K IpoTpHopenenTopaM. Pearupyrot Ha HaTsSKeHueE,
BO3HHKAIOIIEE NTPH COKPAIIECHUH WIH PACCIA0ICHIH MBIIIIIEL.

Crnennanu3poBaHHbIE YyBCTBUTEIbHbIC HEHPOHBI, KOTOPHIE B
6O0JIBIIOM KOJIMYIECTBE MPUCYTCTBYIOT HA Mepudeprn BHYTPEHHEH
000J104KH r71a3a. BoclprHUMAIOT HHTEHCHBHOCTH OCBELICHUS 1
OTBEYAIOT 32 CYMEPEYHOE 3pEHHE.

OTH CTPYKTYPBI pa3HOOOPA3HBI IO CBOEMY CTPOCHHUIO U JIOKAH3AIHH.
PearupyroTr Ha TaKHWe CTUMYJIbI, KaK IPUKOCHOBEHHE, TaBJICHHUE,
pacTsbkeHre WK KoeOaHusl.

Crierpraecke CTpPyKTYpbl, KOTOPBIE BOCIPUHUMAIOT pa3IHyHbIE
CUTHAJIBl U3 OKPY’KAIOLIEH cpeibl WK U3 BHYTPEHHEN Cpe/ibl
OpraHu3Ma Hu npeoOpas3yloT 3TH CUTHAIBI B HEPBHBIE HMITYJIBCHI.

CruMynaMu JUIs BCEX 9THX YYBCTBUTEIBHBIX CTPYKTYP SBIISIFOTCS

IIpaBunsHOE
COOTBETCTBHE

41,
BonockoBbIe KIETKH

_-'I 7 .
DoTopenenTopsl

A4,
BoneBsle perentopsl

2.
Konbouku

4 8.
CyXO0XUJIbHbIE
oprassl ['onbaxu

& 3.
ITamouku

_-'I 5 .
MexaHopeuenTopLI

49,
PeuenTopst

4110.

JlaHHOE€ COOTBETCTBHE

_-'I 1-
BonockoBble KIeTKH

47,
doTopenenTopsl

A4,
Bonesle penentopsl

v I3
Kon6ouku

4 8.
CyXO0XHWIbHbIE
opransl ['onbaxu

& 3.
ITamouku

45,
MexaHopeLenTopsl

49,
PeuenTopsl

410.



MOJIEKYJIBl XUMHYECKUX BEIIECTB. XeMopenenTops! XeMopenenTops!

OTtHOCSTCA K MHTEepOpeLenTopaM. AKTUBUPYIOTCS BO BpeMs B10Xa, A 6. 41 6.

KOT/1a YBEJINUMBAeTCst 00bEM rpyIHO# 1ojocT. CUTHAIBI OT 3THX PenenTopsl PenenTopsl
YyBCTBUTEIBHBIX CTPYKTYpP aKTUBUPYIOT LEHTP FOJIOBHOTO MO3Ta, pacTsKeHUs pacTsLKEeHUs
KOTOPBIH 3aITyCKaeT BBIIOX. OpoHXOB OpoHXOB

10
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BOIIPOC 14: DOCCE

Jaiite pa3B€pHyThIil OTBET Ha Bopoc. K KakuM MOCIeACTBUAM s )KUBBIX OPTaHU3MOB IIPUBEJIO MOSBJICHUE HA HaIIEH
IUTaHeTe Tmporecca poTocuHTE3a?

Harneiii  [lepBbIMu opraHu3MamMu ¢ OKCUreHHBIM (poTocuHTe3oM ObuH L{nanobakrepuu. IosiBnenue Ha 3emie

OTBET:  OKCHI'®HHOTO (poTOCHHTE3a OBIJIO BaXKHBIM IBOJIIOIIMOHHBIM COOBITHEM. B ero npouecce 3a1eiicTBOBaHbI
®dotocucrema 1 nu Porocucrema 2, 4TO MO3BOJIMIO YBEIHIHUTH €ro 3(h(HeKTUBHOCTD. J{0 HosBIeHHS
OKCHUT'€HHOT'0 (hOTOCHHTE3a aTMocdepa 3emin Oblia BOCCTAHOBUTEIBHOI: COAEpkKana TaKiue COSANHEHNs KaK
MeTaH, aMMHaK. CyIiecTBOBaBILIHE B TO BpeMs OpraHu3Mbl ObLIH aHadpobamu. B atMocepe He ObL10
0ONBIIOr0 KONMUYECTBA CBOOOIHOTO KUCIOP/A - CHIIBHOTO OKUCIHTENsL. Ho mocie mosBieHneM OKCUIeHHOTO
¢dotocuuTesa B atMochepy 3emin Havyai BeaesaThes O2. XKuBinme Torna opraHu3Mel He YMENH €ro
UCIIONIB30BATh U TepepadaTeiBaTh. MHOTHE MPOLECCHI, JISKABIINE B OCHOBE HX )KU3HUACATEILHOCTH
(Hanpumep OpokeHUE) NOJDKHBI ObUTH HPOXOJUTh B aHAIPOOHBIX YCIOBHUIX. [Ipon3onuia KUCIopoaHast

EB karactpoda, B pe3yJibTaTe KOTOPOH IOTHOIM MHOI'HE OTaHU3MbL. BEDKIIIN T€, KTO B X0JI¢ SBOJIIOLHOHHOTO

Ipolecca Hay4YuIICs UCIIONb30BaTh KHCIOPOA. A 00IUraTHbIE aHa’POObI COXPAHWINCh B TEX MECTaX, I/1e HEeT
kuciopoaa. Jlpyrue opraHu3Mbl HAYYHIMCh HE JIOMYCKaTh KUCJIOPO/ A0 HEKOTOPHIX MPOIECCOB
MeTabonu3Ma, HanpumMep y LlnaHoOakTepuii MOryT UMEThCS T€TEPOLMCTHI TS (PUKCALIMY a30Ta.
CyliecTBYIOT TaKke (GpakyIbTaTHBHBIE aHA3POOBI - OPraHU3Mbl, KOTOPBIE MOTYT OCYILECTBIIATH HEKOTOPHIE
nporecchl 6e3 KUCI0po/ia, 0THAKO He OECKOHEYHO, UM HEOXO0KMMO KHTh U B IPUCYTCTBUH KHUCIIOPOAA
(mpumep - Saccharomyces - [lekapckue 10%KH, OpOKEHHE).

Bepupnii  [OTcyTcTBYeT]
OTBET

2
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BOIIPOC 15: JOCCE

Brumamenovno paccmompunie puUCyHOK U 6blnojiHume 3a0anu}z, UCnoib3ysi omeedénnoe norne.

1. PaccmoTpuTe n300pa)keHus YepETioB ABYX COBPEMEHHBIX JKUBOTHBIX (puC. A, b). YkakuTe, K KakuM KiaccaM
OTpsAaM OTHOCSTCS 3TH OPTaHNU3MBI.

2. Ione 3penus (mosie 0630pa) — 3TO MPOCTPAHCTBO, BCE TOUKH KOTOPOTO OJHOBPEMEHHO BUIHBI IJIA30M IIPH
HEMOJIBIKHOM B3TIsi7ie. OHO BKITIOYAET B ce0sl 4 30HBI: JBE 30HBI MOHOKYIISIPHOTO 3pEHUS (TOYKH MPOCTPAHCTBA,
BHIMMBIE TOJBKO OJHHM IJIa30M), 30HY OHHOKYJISPHOTO 3PEHHS (TOYKH MPOCTPAHCTBA, BUIAUMBIC OJHOBPEMEHHO IBYMSI

Z’i IJIa3aMu) U clienyro 30Hy. [log mudpamu 1 1 2 mpencraBiaeHbl CXeMaTHIECKUEe H300pKEHUS TIOJIeH 3peHus,
XapaKTePHBIX IS Pa3HBIX )KUBOTHBIX. [IpoaHaTU3UpyiTEe CTPOCHUE YSPEIIOB Ha PUCYHKaX A u b U ycTaHOBHTE, KaKoe
U3 TPECTABICHHBIX MOJICH 3pEHUS XapaKTEPHO IS )KUBOTHOTO A ¥ JKUBOTHOTO b.

3. OX&paKTepHByﬁTe 9KOJIOTMYECKUEC PEUMYIIECCTBA U HEAOCTATKU MoJie 3pCHUA lu2 JUIA pa3jiIndHbIX )KUBOTHBIX.

Hanmnsiii 1. A - Kiacc ITtuner, otpsin BopoOsrHOOOpa3HbIe
OTBET:



b - Kitacc Mekomuratoniue, otpsa KuroobpasHsie.

2.A-1,b-2

3. 1 - )KUBOTHBIC CIIOCOOHBI BUJICTh IPOCTPAHCTBO BOKPYT ¢ OOJBIINM YoM 0030pa (MOHOKYIISIPHBIM
3peHHeM), TO3TOMY UM TIPOIIE 3aMETUTH OIACHOCTh, HAIpUMep XUIIHNKA. OHAKO TaKHe KUBOTHEIE III0XO0
OIICHUBAIOT PACCTOSHHUE JI0 MIPEIMETOB, B CBSA3H C HEOOIBIIONH 30HOH OMHOKYIISIPHOTO 3PCHHUS.

2 - Yy )KUBOTHBIX OOJbIIIAsi 30Ha OMHOKYJISTHOTO 3PEHIsSI, TOSTOMY OHH MOTYT JIyIlle OICHUBATh PACCTOSHHE
JI0 Pa3UYHBIX MpeaMeToB. Hampumep 3To He0OX0AMMO aKTHBHBIM XUIITHUKAM, YTOOBI OIICHUBATh

paccTostHne 10 100br9r. OIHAKO y TAKUX KHUBOTHBIX MEHBIIIE YTOJ 0030pa, OITOMY UM CIIOKHEES
BOCHPHUHHUMATH 3PUTEIBHBIC CTUMYJIBI C PA3HBIX CTOPOH.

Bepubiit  [OtcyrcTByer]
OTBET

5
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BOIIPOC 16: 3ANPOC ®AUJA

YBakaeMbIil yqacTHHK!

J1Jis CBOETO CIIOKOWCTBHSI BB MOYKETE COXPAHUTh OTBETHI B JOKYMEHT word:
1. CkonpyiitTe OTBEeTHI B (haiin word;

2. He 3a0ynpTe yka3aTh OJIOK 3aJaHUS K HOMEP BOIPOCa;

3. Ina coxpanenus Haxkmute "@aiin" - CoxpaHuth Kak - Kommsiotep - O630p - Pabounii cron - Ha3BaTh JOKyMEHT
m CBOWM JIOTHHOM, HampuMmep: "ol1234567" - Briopats popmat PDF.

HHU B KOEM CJIVUYAE HE YKA3BIBATb B HABBAHUUN JOKYMEHTA NI B CAMOM JOKYMEHTE ®HO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pekomeHyeM mpoayosupoBath (aiii B 4aT MpoKTopy.

Jannbiii otBet: [Huvero He gaHo]



