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BOIIPOC 1: 3ANPOC HECKOJIBKHUX OTBETOB

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

JlanHbIie OTBETHI: ' g,

AckopOHHOBasE KUCIIOTa

4 b.

AMUHOKHCIOTA TJIMIUH

i X Qe

Kpaxman

Bepnsie otBeTsI: L4 3.

AcKopOMHOBas KUCIIOTA

4 b.

AmuHOKHCI0TA TJIMOWH

0
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bri6epute BCE npaBunbHble BapMaHTbl OTBETa.
I[J'IH HaCCKOMOAAHBIX paCTCHI/Iﬁ XapaKTCPHBI CJICAYIOIHNC ITPU3HAKU:

Jannbie oTBeTHL: L4l ¢

BunonsmeHnéHHbIE TMCTHSI

X Qe

[TpenMymIiecTBEHHO TeTepOTPOdHBII THIT TUTAHUS

Bepnsie otBeThI: L4 .

BunonsmeHnéHHbIE TMCTHSI

0
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BOIIPOC 3: 3ANPOC HECKOJIBKHUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.
Kakwne npomeccs! XapakTepHbI JUII CUMONOTHYECKHX a30TPUKCUPYIONINX OaKTeprii, HAaXOAAIINXCS B KITyOeHbKe
6000BOTO pacTeHus?

ﬂ JlanHblie OTBETHI: ' g,
Perukanusa JJHK

_-'I C.



BLI[[CJ'ICHI/IC CUT'HAJIBHBIX MOJICKYJI

Bepnsie otBeThI: L4 3.

Pernukanus JJHK

4 C.

Brigenenue curHajabHBIX MOJICKYJT

5
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BOIIPOC 4: 3ANPOC HECKOJIBKUX OTBETOB

Bbi6epute BCE npaBunbHble BapMaHTbl OTBeTa.

Ilepuon, natupyemslit 201-145 miuH. neT Ha3aa, XapakTepu3oBaics TEMIBIM KIMMAaTOM U Ha4ajloM pacnaja
cynepKoHTHHEHTa [laHrest Ha oTAenbHBIE MaTepuKH. K 3TOMY meprory OTHOCSITCSI HaXOIKH apXeonTepukca. Beroepure
TPYIIIBL, IPEICTaBUTEIEH KOTOPBIX MOKHO OOHApYXHUTh CPEIH OKaMEHEIOCTEH JaHHOTO MepHoa:

JlanHbIie OTBETHI: 'l b,

[TanopotHuku

2 d.

KprLnaTeie HacekoMBbIe

Bepnsie otBeTsI: L4 .

X

[Tanopotauku

4 C.

KocrHble pbIObI

_F'Id.

KpBIJ'IaTBIC HaCCKOMBIC

_-'I e.

Kpachsle Bonopociu

0
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BOIIPOC 5: 3ANPOC HECKOJIBKHUX OTBETOB

Bbi6epute BCE npaBunbHble BapuaHTbl OTBeTa.
Kakue COCIMHCHUA 06pa3y}0Tc;1 B OpraHmM3Me 4eJjIOBEKa B XO0/I€ MeTa00IMUYECKUX HpeBpaHICHI/Iﬁ 0enKoB?

Jlannbie oTBETHL: ' 3.

Bona

2 d.

m MoueBuHa

Bepnsbie otBeThI: L4 3.

Boma

_F'I b.



AMMHuak

4 C.

AMMWHOKHCIIOTHI

2 d.

MoueBrHa

4e.

TTomunenTuast

0
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BOIIPOC 6: 3AINPOC HECKOJBKHUX OTBETOB

Bri6epute BCE npaBunbHble BapMaHTbl OTBETa.
Kakne u3 MCPCUUCICHHBIX IMPU3HAKOB JKXHUBOTHBIX CJIY’KAT aJallTallusIMH K BOHHOﬁ cpeac oburanusa?

JlaHHbIe OTBETHI: ' 5.

Coepuueckuii XpycTalluK riasa
_o-'l b.
[oBBIlICHHOE COAEPKAHKME MUOTIIOOMHA B MBIIIIIAX

—-’I d-
m Oobrekaemas popma Tena

Bepunbie otBeThI: L 3.

Ceprueckuii XpycTauk ria3a

4 b.

IloBEImeHHOE COACPIKaHHue MHOIJIO0MHA B MBbIIIax

2 d.

Oobrekaemas popma Tena

5
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BOIIPOC 7: 3AIIPOC MHOIT'OKPATHOI'O BBOJA INPOIIYIMEHHOI'O TEKCTA

HCpC,Z[ Bamu nate HpCHCTaBI/ITeHCﬁ napcTBa JKuBotHbIe (COOTHOIHCHI/IC pasMepoB HE CO6J'I}O,HCHO). Vkaxure JUIA KaXXKJ10T0
M3 HUX OCHOBHOM KOHEUHBIA MMPOAYKT a30TUCTOT'O 06M€Ha, BIIMCAB PYCCKHC Ha3BaHUsA COGI[I/IHGHI/Iﬁ B CIICIHMAJIBHO
OTBEJIEHHBIC TTOJIS pAAOM C COOTBETCTBYIOIIUMHU HOMEPAMU. OtBeTHI HCO6XOJII/IMO 3aImMCbIBATh CTPOYHBIMU 6yKBaMI/I.

1.[K]

2.
3. [m]
4.[n]
5. [0]

BriOpaHHbIii 0TBET: [lepen Bamu nsate mpencraButeneii napcrsa JKHBOTHEBIC (COOTHOILICHHE Pa3MEPOB HE COOIONICHO). |
A30THUCTOrO OOMEHA, BIUCAB PyCCKHUE HA3BAHMS COCAMHEHUH B CIICIIUAIBEHO OTBEIEHHBIC OIS PAIO]



BOIIPOC 8:

A

MeToa OLlEeHKH

Tounoe coomsemcmaue

Tounoe coomsemcmaue

MeToa OLlEeHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue
Tounoe coomeemcmaue

Cosnaodenue wabnona

MeToa OleHKH

Tounoe coomsemcmaue

Tounoe coomsemcmeue

CTPOYHBIMHU 6yKBaMI/I.

1. @ amunoxuciora

2. @ amunoxuciora

3. "4 MoueBasi KMCJI0TA
4. "4 amMuak

5. %4 MoueBHMHA

np‘dBlIthllth oTBeThI 1JIsi: K

MOYCBHHA

KapOamu

IIpaBuibHbIe 0TBETHI 1J1: |

MOYE€Bas KUCJIoTa

np‘dBllththt‘ OTBETHI JIsA: M

MOYCBasA KHCJIOTa

n])‘dBllJlbllblC OTBETHI JIfA: N

aMMHaK

aMMOHMI

(MuJor()?()?()?ammornms( )?()?()2()?()?()?()?()?()?
IIpaBu/bHBIE OTBETHI JJISA: O

MOYCBHHA

KapOamm

3AMMPOC ®AMJIA

3
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Hccneoosamenu obnapylcuiu Heuzsecmuulii panee U npOKapuom u 6bINOIHULU €20 MOPPOIocULecKoe Onucanue.
OcHosbi8ascs Ha 2MOM ONUCAHUU, U300paA3UMEe CXeMAMUYECKU NPOOOTIbHBIL CPe3 IMO020 OP2aHU3MA Max, Yymodwl Ha
PpUcyHKe 6bL1u 0moodpadicenvl 6ce yKazanHvle Hudice dnemenmol. Ommemvme Ha pUCyHKe OaHHbLE CIMPYKIMYPbl, UCHOTb3YS
ux Hymepayuto uz mexcma. @aiin omeema Heobxooumo 3azpysums 6 gpopmame .PNG, .JPG, .TIF wiu .PDF.
"OQMHOYHBIN OJHOKJIETOYHBIH CBOOOTHOKUBYIIUIT oprann3M. KitleTka MMeeT B/ H30THYTOH ITaJIOYKH C
3aKpyTIIeHHBIMHU KOHIamMu. KiterouHast 0007109Ka MIMEET CII0KHOE CTPOSHHE U COCTOUT U3 HECKOIBKHX CIIOEB.
HuTorazmMatuueckas memOpaHa (1) okpy»eHa pUrHIHON KIETOYHON CTEHKOW u3 MypenHa (2). KHapyKu oT KIIeTOYHO#
CTCHKH UMEETCs JINTIOMOIUCaXapuIHas HapyKHast MeMOpaHna (3), mOKpsITas S-cioeM (4), COCTOSIINM K3
caMocoOuparonIuXcsi OSNKOBBIX CYOBEIUHHUIL. B muTOIIa3Me pacioioKeHbl 3 KOIUU KPYIHOH THHEHHOW XPOMOCOMBI
(5), a Taxoke Oonee MeJIKHIT BHEXPOMOCOMHBIN T'eHETHYECKUH JIEMEHT — KoJblieBas ruiasmuna (6). Kpome Toro, B

IUTOIUIa3ME UMEIOTCS TIATh MarHUTocoM (7) — MEMOpaHHBIX OpPTaHeIlT, KaX/1asi U3 KOTOPBIX COJEPKHUT KPYITHBIH
KPHUCTAJUT MarHeTHUTA MMPU3MATHIECKOH (hopMbl. MarHUTOCOMBI COOpaHb! B IeNo4YKH. OIMH U3 TOTIOCOB KIETKH HECET

ITy4YOK U3 TPEX KTYTHKOB (§), KaXKIbIH N3 KOTOPHIX 3asIKOPEH B KIIETKE MPU OMOITH Oa3aibHOro Tenspna (9),
IIPOHU3BIBAIOIETO BCE CIIOM KIETOYHON 000s10uKH. Ha MpOTHBOMOIOKHOM MOJIIOCE KJIETKA HECET OJMHOYHYIO
¢umbpmro (10) — mpsIMyI0 HUTEBUAHYIO OCIKOBYIO CTPYKTYPY, IPUKPEIUIEHHYIO HETIOCPEACTBEHHO K HAPYKHOM

MemOpane kineTku. OcHoBHast QyHKIUs GUMOPUH — MPUKPETUIEHUE KIIETKH K cyocTpary."”

Hannsiii otBet: Borpoc8012013328.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.3/attempt/_424977_1/s/1ee56ad29ca84be58eb634755fc6f556_______8ol2013328.pdf?uploaded_filename=1ee56ad29ca84be58eb634755fc6f556_______8ol2013328.pdf
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BOIIPOC 9: 3DCCE

Pewume 3a0auy, ucnonvsya omeedénnoe none. Bce XxpoMOCOMBI y 9YKapHOT Ha KOHIAX HECYT CIELHaNIU3HPOBAHHbIE
YUYaCTKH — TeIOMEpHI, IpeA0XpaHsIoliie XpoMocoMsl oT cnunanus. TenomepHas JIHK npencrasnena
MOBTOPSIOLIMMHUCS KOTIUSAMH ONpEAETIeHHOM HyKJICOTUAHOM MocIe10BaTeNbHOCTH. B uacTHOCTH, /71 NO3BOHOYHBIX
KHMBOTHBIX XapakTepHo noropenue nocienoaresnbHocTd TTAITT. U3-3a HecnocoOHocTH JJHK-onmmepassr
cunTte3uposath konuto JJHK ¢ caMoro koHIa nocnie kax/Joro KJIeTOYHOTO KA TeIOMepsl yKopauuBaroTcs. B
¢ubpobacTe denoBeKa AHHA TEIOMEPHOH MOCIEA0BATENbHOCTH Ha KOPOTKOM III€Ye XPOMOCOMBI 1 B Hauane
skcnepuMenTa coctapisuia 13300 map HykineoTuaoB (I.H.), B KoHIE dkcrepuMerTa — 6700 1m.H. CKOIBKO KOTIHIA
TEIOMEPHOTO IOBTOPA TEPATIOCH B KAKIOM KIETOYHOM LIMKIIE, €CIIM M3BECTHO, YTO 34 BPEMs HKCIIEPUMEHTA KIIETKA
monennack 25 pa3? Xoxa penieHus MosiCHUTE.

I[aHHBIﬁ Ka>1<)1a51 HHK 3a BpEMs OJHOT'O ACJICHUSA YABANMBACTCS OJWH pas. HOBTOpHIOHIaHCH noCJICAJ0BATCIIBHOCTD
OTBCT: COCTOUT U3 HICCTU MMap HYKICOTUIAOB. PaCC‘-II/ITaEM, CKOJIbKO II. H. YTPA4Y€HO 3a BCC LUKJIbI:

7& 13300-6700=6600
6600 : 25 =264 n. H. HOTpayeHo 3a 1 IUKIL.
264 : 6 = 44 xonuu TEJIOMEPHOTO MOBTOPA TEPSUIOCH B OJJTHOM KJIETOUYHOM IIHKJIE.

OtBeT: 44 KOIIHH.

Bepmnsrit [OtcyrerByer]
OTBET

5
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BOIIPOC 10: J29CCE

Ilpoananusupyiime npeonorcenuylo UHGOPMAYUIO U 6bINOJIHUME 3A0ANHU, UCNOJIb3YA CHEYUATbHO 0MEEOEéHHOe
noze.

Hexwuii TanaHT/IMBBIN, HO paCCesTHHBIN CTYJIEHT M3y4aj IMHAMHUKY pOCTa KyJIbTYpbI 3€JIEHON OJTHOKJIETOYHON BOJOPOCIH
U 3aIMChIBaJl CBOM HaOIoieHHs B Tabauiy (cM. tabiuiy 1). OH Haiui B KoJ0y cpeiy JJist KyJIbTHBUPOBAHUS,
ITOMECTHJI Ty/1a HeOOJIbIIIOE KOMUIECTBO KIETOK M MMOCTABMII KOJIOY Ha CHEIMAJIbHYI0 YCTAHOBKY, I'I€ KyJIbTypa
IIOCTOSIHHO TMepeMeIInBaNach 1 ocBenianach. [lepuoaiuuecku cTy1eHT 0TOMpa u3 KOJIObI ¢ pacTyIIeld KyIbTypoil poOs!
1m0 50 MUKpPOJIUTPOB U CUUTAI, CKOJIBKO TaM COAEPXKUTCS KieToK. CHavana cuuTaTh ObUIO JIETKO, TOTOMY YTO KIETOK
ObUIO HE 0YeHb MHOTO. OJIHAKO TOCTENIEHHO KYJIbTypa pocia, KIETOK CTAHOBHIIOCH BCe 0OJIbLIE, M CTYJIEHT PELII, YTO
€My CTaHEeT JIerde CUNTaTh, €CJIM OH Oy/eT IpeBapUTEIbHO Pa30aBIsATh MPOOY B HECKOJIBKO Pa3 YHCTOM CPEelon, U yxe
notoM oTouparte 50 MUKpOIUTPOB 11 ojcuera. K coxkaneHuio, BO BpeMst pabOThI OH 4acTO OTBJICKAJICS U, B KOHIIE
KOHIIOB, TTepeIyTal Bce CBOM 3anucH. [loMorurte eMy paccTaBUTh JaHHBIC 110 TIOPSAKY M BBIIIOJIHUTE 3a/1aHHS.

Tab6auna 1
EB 1. Ha ocHOBe mpeaioKeHHBIX TaHHBIX OCTPOWTe rpaduK 3aBHCUMOCTH KOJIHYECTBA KIETOK B pobde (50 MKiI)
KyJNbTYpHI OT BpeMEHH BhIpamuBanus. OOpa3zer] mosis AJis MOCTPOeHHs rpadka MpeACTaBlIeH Ha PUCYHKE

1. loay4yeHHblii rpadguk coxpanure Kak nzodppaxenue B popmare .PNG, .JPG unu .TIF, ckonupyiite
u300paskeHne H BCTaBbTe €ro B MoJie JUIsl 0TBeTAa.

Pucynox 1
2. Korpa (c kakoro no kakoi yac HaOJII0/IeHHIH) TPOUCXOIMIT HanboJiee MHTEHCUBHBIA POCT KYJIbTYPHI?

3. yKa)KI/ITC, Kakye KOMIIOHEHThI 0053aTelILHO JOJIDKHa ObLIa COACPpKATh Ccpeaa AJid KyJIbTUBUPOBAHUS KIIETOK
BOJOPOCIIH. HazoBute He McHee TPEX KOMIIOHCHTOB.

Jannerit otet: [Huuero ve qano|



Bepmnsriii otBer  [OTCyTCTBYET]

3
u3 5 0ajl10B

BOIIPOC 11: 3AINPOC MHOI'OKPATHOTO BBOJA NPONYIMEHHOIO TEKCTA

Brumamenvno npouumaiime npeonodiceHHbvle PpazmMenmol meKcma u paccmompume pucynKu, 3amem nepexooume K
GbINOJIHEHUIO 3A0aHUIL.

®parment 1. Ajuteprus (peakuus runepyyBCTBUTEIbHOCTH HeMeajeHHoro Tuna, 'HT) — matomorndeckuii mporuecc,
CBSI3aHHBIN ¢ N30BITOYHO CHIIHLHOHM peakiield MIMMYHHOM CHCTEMBI Ha IIOBTOPHOE ITOTIaJJaHie HEKOTOPOTO BEIIECTBA
(ammeprena) B OpraHu3M. AJUIEPTreH — 3TO Pa3HOBUIHOCTH aHTUI'CHA, TO €CTh YyXEPOIHOE BEIIECTBO, TPOHUKHOBEHHE
KOTOPOTO B OPTaHU3M BBI3BIBAET HMMYHHBIN OTBET U BBIPAOOTKY CIIEIIU(PHUECKIX aHTUTEN (MMMYHOTII00ynHOB). Kak u
BCE aHTUTEHBI, ATIEPTCHBI YaIlle BCETO MPEACTABIIAIOT COO0H OCITKM U TIIMKONPOTENHBI, HO MOTYT MMETh IPaKTHIECKU
mo0yro Xxumudeckyto npupony. B cixyuae F'HT npoucxomur cuHTe3 1 cekpelyst H30bITOYHOTO KOJIMUECTBA
nmmyHornooynuHa E (IgE).

PaccMoTpuM peakuuo MMMYHHOW CUCTEMBI Ha ajulepreH 0eskoBoi mpupobl. [IepBblii KOHTAaKT IMMYHHOH CHCTEMBI C
aJyIepreHOM BKIIIOYaeT HECKOJIbKO ATanoB (puc.l). BHayane annepreH npoHUKAET MO SMUTENHA CAU3UCTON 000JI0UKH PTa,
HOCa, OPOHXOB WJIY KEJTYA0YHO-KUIIEYHOTO TPaKTa U (parouuTHpyercs: anTureHnpesentupyroneid kierkoit (AIIK),
HaTpuMep, MakpodaroM Wik IeHIpuTHON KieTkoil. BuyTpu AITK Oesku amieprena pa3pe3arTcsi Ha KOPOTKHE MEHTU/I,
KOTOpPBIE BBICTABIISIOTCS HAa TIOBEPXHOCTH KJIETKH B KOMIUIEKCE CO CIEUAIbHBIMU Oenkamu. Takum obpazom, AITK
«IEMOHCTPUPYET» alUIEpPreH APyruM UMMYHHBIM KJIE€TKaM, TO €CTh IPOUCXOAUT Mpe3eHTanusa anTurena. C
BEICTABJICHHBIM Ha moBepxHocTH AIIK aHTHTeHHBIM ITENTHIOM B3aMMOACHCTBYET 0cOObIi T-TUMQOIUT, KOTOPHIA
Ha3bIBAIOT XEJIIEPOM, WM IIOMOIIHUKOM. T-XeNrnep aKTHBUPYETCS U HAaUMHAET BEIPadaThIBaTh IUTOKHHBI — CUTHAJIBHBIC
MENITH/IBI, CIIOCOOHBIE PETyINPOBaTh PadOTY pa3INYHBIX IMMYHHBIX KJIeTOK. B acTHOCTH, T-Xenmeps! BEIpadaTeIBaloOT
unrepiaerikunsl (IL) 4, 10 u 13, koTopbie akTUBUPYIOT B-1uMpouutel. AKTHBHpOBaHHBIE B-muMdounTsl HaunHaOT
cunHTte3upoBath IgE, cnienuduuecku pacno3HaroIue JaHHbIH auiepred. Moiekyiisl IgE ¢BsI3pIBAIOTCS ¢ pelienTopaMu Ha
MeMOpaHe TYYHBIX KJIETOK, [IOCTOSIHHO MPHUCYTCTBYIOLIMX B COEJAMHHUTENLHBIX TKAaHX, a TAKIKE 0a30()HIIOB — JICHKOIUTOB,
KOTOpPBIE OOBIYHO ITUPKYIUPYIOT B KPOBH, HO MOTYT MUTPHPOBATh B OYar BOCHAICHUS WIH AJJIEPTUIECKO peaKiuH.

Puc. 1. IlepBuyHbIii KOHTAKT aJjljiepreHa ¢ UIMMYHHOI cuctemoii. [ToscHenus B Tekcre. AIIK —
aHTHTeHIIpe3eHTupytomas kietka; [gE — immunoglobulin E (ummmyHormoOynwa knacca E); IL — interleukin (uHTEpIeHKHH).
®parment 2. [ToBropHOE NONagaHme ajulepreHa B OpraHu3M BBI3BIBACT PE3KHUIH M MOIIHBII MMMYHHBIH OTBET (pHcC.2).

i Momnexyns! IgE Ha MemOpaHe Ty4HBIX KJIETOK 1 0a30()MIIOB PaCcHO3HAIOT M CBA3BIBAIOT ajuiepreH. [1pu aTom mexay
cocennnMu IgE oOpasyrotest mepekpécTHbIe CIIMBKY. B uTOmIa3Me TydHBIX KIETOK M 0a30(HI0B HAXOAATCS CEKPETOPHBIC
TpaHyJIbl, COJEpPKaIUe BEIeCTBA-MEANATOPEI BOCHAIUTENIBHBIX M AJIJIEPTHUECKUX Peakuii (HanpuMep, THCTaMUH,
renapuH, cepoToHrnH). O0pa3zoBaHie NePEeKPECTHRIX CIIMBOK 3aITyCKACT CeKPETOPHYIO AeTrPaHy.JIsSIHIO - BEIOPOC
MEAMaTOPOB BOCIIAIIEHHUS U3 IPaHyJl B HAPY)KHYIO Cpelly. DTH COCTUHEHNUS BBI3BIBAIOT MECTHOE PACIIHPEHHE KPOBEHOCHBIX
COCYJIOB M NIOBBIIIEHHE TIPOHUIIAEMOCTH UX CTEHOK ((popMmupyeTcst 0TEK), pa3ipakaroT HEPBHbIE OKOHYAHUS (BOSHUKAIOT
3y 1 601Ib), a TaK)Ke MOBBIIIAIOT 00Pa30BaHKUE CJIM3U B IBIXaTEIbHBIX MyTAX. [I0ATOMY CHMIITOMaM# ajuIepruuecKon
PEaKIMK MOTYT SIBJIATHCS TaKXKe YNXaHHE U HACMOPK.

TyunbIe KIETKH Takxke MpoayupyoT IL-4 u -5. IL-5 ¢ TokoM KpoBH MonagaeT B KPacHBIN KOCTHBIN MO3T U CTUMYJIHPYET
00pa3oBaHue 03MHOPIIOB, a IL-4 akTHBHPYET 03MHOGUIIBI, IOMABIIKE B OYar ajUIePrHUeCKON Peakiiui. AKTHBAIHS
503MHO(MIIOB 3aITyCKAET X CEKPETOPHYIO JIETPAHYIIALHIO, B X0JIe KOTOPOH BBIJICIISIOTCS BEIIECTBA, HAIIPABJICHHbIE HA
YHHYTOXXCHHUE MAaTOTeHOB (OaKTepHid, MPOCTEHIINX, TeIEMHUHTOB), HO BMECTE C TEM pa3pyIIaloliie TKaH! CaMOT0
OpraHu3Ma, YTO MPUBOIMT K YCYTyOJICHHIO HEIIPUSATHBIX CUMIITOMOB aJulepruu. B cirydae HeKoTopbIX 3a00eBaHuM,
HarpuMmep, OpOHXHAIBHOM acTMBI, aKTUBHbIE 203MHO(UIIBI OCTAIOTCS B TKAHSX JI0JT0oe BpeMs. B pesynbrare
ajIepruyueckas peaknus MepexouT B XpOHUIECKYI0 (JOPMY U MOJKET JUTUTHCS B TEUEHHE MHOTHX MECSIIEB U JaXe JIeT.

Puc. 2. BropuuHnblii KOHTAKT ajljlepreHa ¢ MMMYHHo# cucremoid. [Tosichenus B Tekcre. IL — interleukin (uHTepneikuH).
B kascoom uz npuseoénnvix nuxnce 3adanuii évroepume BCE npasunvhvie sapuanmut omeema. Kaxcootii omeem
3anuuiume 6 CReyuUaIbHO OMeedeHHOe NoJje 6 6ude ROCi1e006ameabHOCIU OYKE 6 AN asumHom nopaoKe 6e3 3HaAK08
npenuHanua u npoodenos (pecucmp He 8ax3ceH).

1. ITpoananu3upyiite ¢pparmMenT 1 u pucyHox 1 u BbIOepuTe BepHbIe YTBeP:KAeHUS.

a. AnnepreH NpoHUKaeT BHYTPb aHTUICHIIPE3EHTUPYIOILEH KIETKU IMyTEM SHIOLUTO3A.

b. HpOL[CCC MPE3CHTAMU aHTHUTI'CHA BCETAa MMPONUCXOAUT B KPOBSIHOM PYCIJIC.



c. Konrakr ¢ aHTHFeHHpeSeHTprIOHIeﬁ KJICTKOM AKTUBHUPYCT T-xennepm, KOTOPbIC HAYMHAIOT Bpra6aTI)IBaTI> AHTHUTCJIA.

d. Ha memOpaHe TyqHBIX KJIETOK i HEKOTOPHIX JICHKOIINTOB KPOBU MMEIOTCS PEIIETITOPBI, KOTOPHIE CBSA3BIBAIOT

“MMyHOTIIOOyIIMHEI Ki1acca E.

Ortser: [K]

2. lIpoananu3upyiite pparmedT 1 u pucynok 1. Ha ocHoBaHuu npeaioxeHHOH HHpopManuu 1 cOOCTBEHHBIX
3HAHUH BbIOEPUTE BepHbIe YTBEP:KICHHs, XapaKTepU3yIolliie aHTUTeJ1a.
a. AHTUTENa cIeU(UYHO CBI3BIBAIOTCS C TEM aHTHUICHOM, KOTOPBIH BBI3BaN MX 00pa3oBaHue.

b. Curnanom Juist BBIpaOOTKH aHTUTEN MOTYT CJIY>KHTh HHTEPJICHKHUHBI.

c. CUHTE3 aHTHTEI HAUMHAETCS C TPaHCKPUIIIHUU COOTBETCTBYIOIIUX I'CHOB.

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

Ortser: [l]

3. Ha ocHoBanum nHpopManuu, n3j10:keHHOH BO (hparmenTe 1, 1 coOCTBEHHBIX 3HAHMIT BbIOEPHTE 00BHEKTHI,
KOMIOHEHTbI KOTOPBIX MOTYT OBITh ajljlepreHaMH.

a. Ko3pe MooKo.
b. ITuenuublli ME,.
c. ITeIBIia COCHEL.
d. 3MenHsIi sAI.

Otger: [mM]

4. Ilpoanaau3upyiiTe parMeHT 2 U PUCYHOK 2 U BbIOEPUTE BepHbIe YTBEPKIEHHS.
a. CexpeTopHas AerpaHyJIIMs TyIHBIX KJIETOK 3aIlyCKaeTcs, KOT/Aa aJllIepreH CBSI3BIBAeTCsl OTHOBPEMEHHO C ABYMSI

coceTHUMU Monekynamu IgE.

b. KOMITOHEHTBI CEKPETOPHBIX IrpaHy 0a30()MIIO0B BBI3BIBAIOT OTEKH, 3y U MOKPACHEHHE.

c. Unrepnelikunbl 4 u 5, BeIgensieMble TyYHBIMU KIETKaMU, CTUMYJIHPYIOT 00pa30BaHHe SPUTPOLIMTOB B KPACHOM KOCTHOM

MO3re.

d. Bce BCHICCTBA, BBIACIIACMBIC IIPH CereTOpHOﬁ ACTpanyiduun I')OSI/IHO(i)I/IJ'IOB, TOKCHYHBI TOJIBKO JJId IMATOICHHBIX

OpraHu3MOB.

Ortser: [N]

5. Ha ocHOBaHHH Npe10:KeHHOH HHPOPMAIINE U COOCTBEHHBIX 3HAHUI BhIOEPUTE MPOLECCHI U MPU3HAKH, KOTOPbIE
XapaKTePHbI KaK /151 BOCHAJIEHHUS], TAK U JJIs1 AVIePrudecKoil peaKuu.
a. Murpanys UIMMYHHBIX KJIETOK U3 KPOBSIHOTO pycila B TKaHU.

b. [lepenaua curHaaoB MpH NOMOLIN IIUTOKUHOB.

c. [Ipoaykins IMMYHOTTIOOYITHHOB.

d. Bonpmas 6pICTpOTa M MHTEHCUBHOCTh BTOPHYHOTO MMMYHHOTO OTBETA IO CPABHEHHIO C IEPBUYHBIM.

Ortser: [0]

BrIOpaHHBI 0TBeT:

Buumamenvno npouumaiime npeonoicennsie Gpazmenmsl meKkcma u paccmompume pucynKu, 3
®parment 1. Anseprus (peaknusi THNePYYBCTBUTENLHOCTH HeMeieHHoro Tuna, F'HT) — nar
MMMYHHOW CHCTEMBI Ha TIOBTOPHOE II0TIa1aHie HEKOTOPOT0 BELIeCTBa (ajuiepreHa) B OpraHu3M. AJL
BEIIIECTBO, IPOHUKHOBEHNE KOTOPOT'O B OPTaHM3M BBI3bIBAET MMMYHHBIH OTBET M BBIPAOOTKY CIieln
QJUIEPTeHBI Yallle BCEro MPEACTABISAIOT CO00i OEIKH U INIMKOIIPOTEHHBI, HO MOTYT UMETh ITPaKTHYeC
1 CeKperyst n30BITOYHOTO KojmuecTBa nmmyHornooynuHa E (IgE).

PaccMoTpHM peakiinio IMMYHHOW CHCTEMBI Ha aJulepreH 0enkoBoi mpupoabl. [1epBhIif KOHTAKT UM!
BHauase ajiepreH MpoHMUKAET MO AMUTEINN CIU3UCTOI 000JI04KH pTa, HOCA, OPOHXOB MIIH HKEITy I
knetkoit (AIIK), Hanpumep, makpodarom mmu neHaputHoH kietkoil. Baytpu AIIK 6enku amreprer
ITOBEPXHOCTH KJIETKH B KOMIUIEKCE CO CennanbHeIMU Oenkamu. Takum o6pazom, AIIK «gemoHCTpY
MIPOUCXOIUT NMpe3eHTalusi aHTureHa. C BeicTaBieHHBIM Ha oBepxHOCTH AITK aHTHT€HHBIM MeNTI
XEJIEePOM, MM OMOIIHUKOM. T-XeJrep akTHBUPYETCsl 1 HAUMHAET BIpa0aThIBaTh IMTOKUHBI — CH
MMMYHHBIX KJIeTOK. B wactHocTH, T-Xxenmneps! BeipabarbiBatoT naTepieiikunsl (IL) 4, 10 n 13, xoto



HauMHAIOT cuHTEe3upoBaTh IgE, cienuduuecky pacnosHaronye faHHbIi autepred. Mosnekyis IgE
MIPUCYTCTBYIOLIMX B COCTUHUTEIBHBIX TKAHSIX, a Takke 0a30(hMIIOB — JIEHKOLNTOB, KOTOPBIE OOBIYH
WM JIJIEPTUYECKON peaKiyH.

Puc. 1. IlepBuuHbIii KOHTAKT ajljlepreHa ¢ IMMYHHo# cuctemoid. [Tosicnenns B Tekcre. AITK —
(mmmysOTTIOOYNHH Kitacca E); IL — interleukin (naTEpIeiikun).

®@parmenT 2. [ToBTOpHOE NOTIaTaHUE aJIEpPreHa B OPTaHI3M BBI3BIBACT PE3KHUHA M MOIIHBIA NMMYHE
6a30(MII0B pacIo3HAIOT U CBA3BIBAIOT aimiepreH. [Ipu aTom Mexay cocenuanmu IgE oOpasyrorcs ey
HaXOJSTCSI CEKPETOPHBIE TPAHYIIBI, COAEPKAIINE BEIIECTBA-MEIUATOPHI BOCTIAINTEIBHBIX U aJUICPIT
O06pa3oBaHue MEPEKPECTHBIX CITMBOK 3aITyCKAET CEKPETOPHYIO AerPAHYJISIHUIO - BRIOPOC MEIHUATC
BBI3BIBAIOT MECTHOE PACIIMPEHNE KPOBEHOCHBIX COCY/OB H MOBBIIICHUE IPOHUIIAEMOCTH HX CTEHOK
3yz ¥ 00IIb), a TaK)Ke MOBBIMIAIOT 00pa30BaHKE CIM3H B JBIXAaTEIbHBIX MyTsAX. [lo3TOMy cuMnToMam
HaCMODK.

TyuHnble KIIeTKH Takxke npoayuupytoT IL-4 u -5. IL-5 ¢ TokoM KpoBH MomagaeT B KpacHbI KOCTHBIY
503MHO(UIIBI, ITOTIABIIUE B OYar aJUIEPrUUECKOi peaky. AKTUBALUS 03MHO(DUIIOB 3aITyCKAET UX
HarpasJICHHbIE HA YHUYTOXKEHUE NATOTeHOB (OaKTepHii, TPOCTEHIINX, TETEMUHTOB), HO BMECTE C T¢
yCyryOIeHHIO HETIPUATHBIX CHMIITOMOB aJUIeprud. B cirydae HEKOTOPBIX 3a00sIeBaHNH, HATIPUMED,
Jonroe BpeMs. B pesynbTaTte amnepriudeckas peaknus MepexoauT B XpPOHUIECKYH0 (JOPMY U MOJKET

Puc. 2. Bropu4Hblii KOHTAKT ajiepreHa ¢ HMMYHHOIi cuctemoii. [Toscaenus B Tekcre. IL — inte
B kasrcoom u3 npueedénnvix nusnce 3aoanuii evivepume BCE npasunvusvie éapuanmoi omeema. I
nocnedosamenvHocmu 0yKe é angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U nPoden0s (Peii
1. Ilpoananu3upyiite ¢gparmMedT 1 u pucyHok 1 u BbiOepuTe BepHbIe YTBePKICHUS.

a. AnyepreH NpoOHUKAeT BHYTPb aHTUT€HIIPE3EHTUPYIONICH KICTKHU IMMyTEM 3HOLUTO3A.

b. [Ipouecc npe3eHTaluK aHTUTeHA BCET/1a IIPOUCXOAUT B KPOBSHOM pyCIIe.

c. KoHTaKT ¢ aHTUreHNpe3eHTUPYIoLIeH KIeTKOH akTUBUPYET T-Xennepsl, KOTOPbIE HAYMHAIOT BBID:
d. Ha MmemOpaHe Ty4HBIX KJIETOK M HEKOTOPBIX JICHKOIIUTOB KPOBU UMEIOTCS PELIEIITOPBI, KOTOPBIE C
Orger: "4 ad

2. lIpoananu3mupyiite ¢pparmenT 1 u pucynok 1. Ha ocHoBanuu mpenioxKeHHO nHpopManun

XapaKTepu3ylole aHTUTeJIa.

a. AHTHTENa CrIelM(UYHO CBSI3BIBAIOTCS C TEM aHTHI'€HOM, KOTODPBIH BBI3BAJI MX 00pa3oBaHUeE.

b. Curnanom st BEIpaOOTKH aHTHTE MOTYT CITY)KHTh HHTSPJICHKUHBL

c. CuHTe3 aHTUTE HAUMHACTCS C TPAHCKPHUIIIIMY COOTBETCTBYIOIINX TE€HOB.

d. Bce anrurena kiacca IgE no cTpykType HONHOCTBIO MAGHTUYHBI IPYT APYTY.

Orser: @ ab

3. Ha ocHoBaHuM nH(popManuu, n3J10:KeHHOI Bo (hparmMenTe 1, n codbcTBEeHHBIX 3HAHMIT BbIOEP
a. Ko3be monoxko.

b. [MTuenmuerit MEn.

c. [IbubI1a COCHBL

d. 3MeunHbIH .

Orser: "' abcd

4. Tlpoananau3upyiiTe parMeHT 2 U PUCYHOK 2 U BbIOEPUTE BepHbIE YTBEPKICHNS.

a. CexkpeTopHas AerpaHyIINs TYYHBIX KIETOK 3aITyCKaeTcs, KOT/Ia aJUIepPreH CBSI3BIBAETCS OTHOBPC
b. KoMIOHEHTHI CeKpeTOpHBIX IpaHy 6a30(hHUII0B BEI3BIBAIOT OTEKH, 3y U IOKPACHEHHE.

c. nTepneiikunsl 4 U 5, BIIEIsIEMbIE TYYHBIMH KJICTKAMH, CTUMYJIHPYIOT 00pa30oBaHUE IPUTPOLHT

d. Bce BCLICCTBA, BbIACISACMbBIC TPU CereTOpHOﬁ JACrpanyiauun 303I/IHO(1)I/IJ'IOB, TOKCHYHBI TOJIBKO )



Ortser: ' ab

5. Ha ocHOBaHNH npens1oKeHHOH NH(PpOPMAIMH U COOCTBEHHBIX 3HAHUIH BHIOEPHTE NMPOLECCHI |
JJISl AJIeprH4ecKoi peaKkuu.

a. Murpanusi IMMYHHBIX KJIETOK U3 KPOBSIHOTO PyCla B TKaHH.

b. Ilepenada curHanoB Mpyu MOMOIIN IIUTOKHHOB.

c. [Ipoaykiust *UMMYHOTJIOOYTHHOB.

d. Bépmras ObICTPOTa M HHTEHCHUBHOCTh BTOPHYHOTO UIMMYHHOTO OTBETA [0 CPABHEHHIO C IEPBUYH

Orser: @ abc
MeToa OLlEeHKH IlpaBuiabHbIe 0TBETHI 11 K
Tounoe coomeemcmeue ad
MeToa OLlEeHKH IIpaBuibHbIe 0TBETHI 1J1: |
Tounoe coomsemcmsue abc
MeTo OLlEHKH IIpaBujbHbIE OTBETHI IJIsI: M
Tounoe coomeemcmeue abcd
MeToa OLIeHKH [IpaBuJbLHBIE OTBETHI AJIS: N
Tounoe coomeemcmeue ab
MeTo OLlEHKH IIpaBujbHbIE OTBETHI IJIs1: O
Tounoe coomeéemcmeue abcd
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BOIIPOC 12: OTBET, OTPAHUYEHHBIA MO AJUHE

Pewiume 3a0auy no zenemuke, 3anucag Kpamkue omeemsl 6 CREYUAIbHO OMEEOEHHOe noe.

K nHanbonee pacnpocTpaHeHHBIM XPOMOCOMHBIM aHOMAJIMSM Y YeJIOBEKa OTHOCHUTCS CHHAPOM JIBOMHOH Y -XpOMOCOMBI
(Hammumne TUIIHEeH Y -XpOMOCOMBI Y MY>KIHHBL, XY'Y). JIF01 COOTBETCTBYIOIIETO I'€HOTHUIIA UMEIOT OTIpeIeIeHHbIE
(deHOTHIIMYECKHEe 0COOCHHOCTH, HO IPH 3TOM IICUXHYECKH IMOJIHOIICHHBI M BITOJIHE IUI0A0BUTHI. Kakoii Oblia Obl
BEPOATHOCTH POXKIEHHS JOUKH C HOPMAIBHBIM XPOMOCOMHBIM HaO0OpOM y CyNpYXeCKOH Mapsl, I/ie MaTh UMEET
HOPMAaJIbHBII T€HTOTHUII, & OTell UMeeT reHoTunl XYY, IIPH YCIOBUH, YTO JIBE€ Y -XPOMOCOMBI BCET/1A PACXOAATCA B
Meiio3e K pa3HbIM IoJirocam?

1. YKaxuTe reHOTHUIILI raMeT, KOTOPbIC MOI'JIN OBI BO3HUKHYTH y OTLA (C YUYE€TOM HX COOTHOIIICHI/IS[).

2. Hanwmwte reHOTUIIBL 3UTOT, KOTOPEIE MOTIIM ObI BOHUKHYTH Y TaHHOW CYHPY>KECKOU Haphl (C y4ETOM HX
ﬂ COOTHOILIEHUS).

3. OHpCﬂCJ’II/ITC J0J0 HOPMAJIbHBIX JKEHCKUX 3UT'0OT CPEAN BCEX BO3MOKHBIX Yy ,Z[aHHOfI Cpry)KCCKOﬁ napbl (B %).

JlanHbIi 1.1XY:1Y

OTBET:

2.1 XXY :1XY

3. 0%
Kakon 6bina 66l BEPOATHOCTb POXAEHWUS AOYKN C HOPMaribHbIM XPOMOCOMHbLIM Habopom y
cynpyxxeckou napbl? BepoatHocTtb 0%.



Bepnsrii [OtcyrerByer]
OTBET
BOINIPOC 13: COOTBETCTBUE

> u3 5 0a10B

Paccmotpute Tabnuiy, B KOTOPOi MPEACTAaBICHB! Pa3INIHbIC 3JIEMEHTHI OPraHU3Ma 4eI0BeKa, M IPOUNTaiTe
MIpUBEEHHBIE HIDKE XapaKTEPUCTUKHU. Y CTAHOBUTE OJHO3HAYHOE COOTBETCTBUE MEXKy Ha3BaHUSMHU JJIEMEHTOB B
TaOJIMILE U X ONUCAHUAMH (KaXIOU siYeiiKe TaOJUIIBI JOJKHO COOTBETCTBOBATH TOJIBKO OHO ONUCAHUE).

Bompoc

BunonsMeHEHHBIC STUTENHATBHBIE KIETKH, KayKAas U3 KOTOPBIX HECET
JKECTKHE UyBCTBUTENbHBIC peCHIUKH. OTHI BOCIIPUHUMAIOT 3BYKOBBIC
CTHMYJIbI, a IPYTHe pearupyroT Ha H3MEHEHHE TIOJI0KEHHS Tea B
MPOCTPAHCTBE.

[pencraBnsioT co00#t BUIOM3MEHEHHbBIE YYBCTBUTEIbHBIC HEHPOHBI.
CrnennduueckuM pa3apaKuTeNIeM ISl HUX SIBISIOTCS
3HeKTpOMaFHI/ITHI)Ie BOJIHEI. 3Ha‘-ICHI/I$I JJINH BOJIH HpI/I 3TOM HaAXOOATCS
B nuamna3zoHe okoj0 400 — 750 um.

[IpencraBnstoT codoit cBOOOIHBIC HEPBHBIC OKOHYaHMS. [Ipupona
BOCIPUHUMAEMOTO UMH Pa3IpayKUTeIsi MOKET ObITh pa3HoOii
(MexaHU4YeCcKOM, XMMUYECKOH, TETJIOBOH ), OTHAKO BO BCEX CIIydasx
OHHU aKTHBHPYIOTCS TONBKO TOTIa, KOTJIa CTUMYJI IIPEBbIIIACT
omnpenenéHHbIi mopor. COOTBETCTBYIOIINE OLTYIIICHNS UTPAIOT
BaXXHYIO POJIb, TOCKOJIBKY CUTHAU3UPYIOT O BOBMOXKHBIX MITH yKe
BO3HHKIINX MTOBPEXJCHUAX B TKAHAX OpraHU3Ma.

Crienanu3upoBaHHbBIE YyBCTBUTEIbHBIE HEHPOHBI, KOTOPHIE B
60JBIIIOM KOJIMUECTBE MIPUCYTCTBYIOT IEHTPAJIBHON YaCTH BHYTPEHHE
0007104KH I71a3a. B 3aBUCHMOCTH OT THIIA, BOCTIPUHUMAIOT H3JIyUeHHE
Pa3NIUYHOrO CHEKTPAIBHOIO JUANA30HA.

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

Crieran3upoBaHHbBIE YYBCTBUTEIBHBIE HEHPOHBI, KOTOPHIE B
60JTBIIIOM KOJTMYECTBE MIPUCYTCTBYIOT Ha nepruepun BHYTPEHHEH
0001104KH I71a3a. BocIpHHIMAOT HHTEHCHBHOCTH OCBEIICHHS 1
OTBEYAIOT 32 CyMEPEUHOE 3pEHHUE.

OTH CTPYKTYPHI Pa3HOOOPA3HBI IO CBOEMY CTPOCHHUIO U JIOKATM3AIHH.
Pearupyror Ha Takue CTUMYIIBI, KaK IPUKOCHOBEHHE, TaBJICHNE,
pacTsHKeHHE WITH KOJIeOaHusI.

Crierprraecke CTPyKTYpPbl, KOTOPBIE BOCIPUHUMAIOT pa3InyHbIe
CUTHAJIBl U3 OKPY’KAIOLIEH cpelibl WK U3 BHYTPEHHEN Cpe/ibl
OpraHu3Ma Hu npeoOpas3yloT 3TH CUTHAIBI B HEPBHBIE HMITYJIbCHI.

[IpaBunsHOE
COOTBETCTBHE

4 10.
BonockoBrsle KiIeTKH

49
doTopenenTopsl

_-'I 2-
BoneBsle perenTopsl

A4,
Konbouku

A 6.
CyX0XWJIbHbIE
oprassl ['onbaxu

_o-'l 1.

ITanouku

7.
MexaHopeuenTopLI

&5,
PeuenTopst

JlaHHOE€ COOTBETCTBHE

410.
BonockoBble KIeTKH

49,
doTopenenTopsl

42,
Bonessie penenTopbl

A4,
Kon6ouku

4 6.
CyXO0XUJIbHbIE
oprassl ['onbaxu

o+ 1.
ITamouku

_o-'l 7 .
MexaHopenenTopsl

_o-'l 5 .
Penenrropst



CTUMyTaMH JUT BCEX 3TUX YyBCTBUTEIBHBIX CTPYKTYP SBIISIOTCS 4 3. 43,

MOJIEKYJIBl XUMHYECKUX BEIIECTB. XeMopenenTopbl XeMopeuenTopsl
OTHOCATCA K MHTEpOpelenTopam. AKTUBUPYIOTCS BO BpeMsl BA0OXa, 4 8. 4 8.

KOTJIa YBENIMYUBACTCS 00BEM IpyMHON Oo0CTH. CUTHAIBI OT 3THX Pernenrropst Pereniropst
YYBCTBUTEJIbHBIX CTPYKTYP aKTUBUPYIOT UEHTP TOJIOBHOIO MO3Ta, pacTsKCHHUS pacTshKeHus
KOTOPBIH 3aIyCKaeT BBIIOX. OpOHXOB OpOHXOB

BOIIPOC 14:

10
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ICCE

Jaiite pa3BEpHYTHII OTBET Ha Bompoc. Bona, kak cpena oOuTaHus, UMeeET psiJi 0COOEHHOCTEH, K KOTOPBIM B X0/1€
9BOJTIOLUH IPUCTIOCOOMITICEH BCE BOJHBIE Oprann3Mbl. Hanpumep, y poid copMupoBacs: yHUKAIbHBIN KOMITIEKC
OpPraHOB YyBCTB, KOTOPBII MO3BOJISICT UM MOTy4YaTh HOJHOLCHHYIO HH(OPMALUIO 00 OKpYKaIOIIEH cpese u, IpH
HEOOXOANMOCTH, pearnpoBaTh Ha U3MEHEHHUS e mapameTpoB. Kakue oprans! 4yBcTB pbl0 Bam u3BecTHbI?
OxapaxkTepu3yiTe 0COOEHHOCTH 3THX OPTaHOB, CBSI3aHHBIE C BOJHOH Cpenoil oOuTaHwMs.

JlaHHbri
OTBET:

Bepnblii
OTBET

BOIIPOC 15:

BokoBas nnHMA HyxXHa Ansa onpegeneHns HanpaBneHus Te4eHns BOAbI, C MOMOLLbIO 6OKOBOM
NHUK pbIBbl YYBCTBYIOT ABWKEHWE, BUOpauuio Bogbl. BOKOBYIO NMHMIO NErko 3aMeTUTb, ecnu
nonoXxmuTb pbiby Ha 6ok. OHa NPOXOaUT rOPU30OHTarNbHO MO cepeanHe Tena poibbl. Takum obpasom,
pbIBbl MOryT NOYYBCTBOBATL, YTO PAAOM MIbIBET XMLLHMK, M BOBpPEMS ynnbiTb. BokoBas nuHus
nomoraeT NovYyBCTBOBATb, YTO PS4OM MpOnbiBaeT A4o6bIYa.

[na yyBCTBUTENBHOCTU K OABIEHMIO OKpYXKatoLen cpedbl y pblb ectb 6apopeuenTopsl. C
MOMOLLIbIO HUX pblba MOXeT NPUBIM3NTENbHO NOHATL rMYOUHY BOAbI, HA KOTOPOW OHA Haxo4MTCS.
[nsa yyBCTBUTENBHOCTU K 3anaxaM Y pblb eCTb 060HATENbHbIE NTYKOBULbI.

I'ma3a - oprans! 3penus pei0. C MOMOIIBIO HUX PBIOBI MOTYT aHATTU3UPOBATH HHPOPMAITHIO 00 OKpY KatoIeH
cpene.

Y pbIO ecTh OpraH paBHOBECHS, OH IOMOTAEeT CKOOPINHUPOBATE IBUKCHHUS PHIOBL.

V prIb €cTh penenTopbl COIEHOCTH BOJIbI, C IIOMOIIBIO HUX PHIOBI MOTYT TIOHAThH, KAKOBa COJIEHOCTH BOJIBI, B
KOTOpOﬁ OHU HAXOOATCA. 9TO Ba’>XXHO, HOTOMy qTo y Ka>»Xa10ro Buaa pr6 CBOHU OIITUMAJIBHBIC 3HAYCHU S
COJIEHOCTH.

Pri16B1 YYBCTBUTECJIbHBI K TEMIICPATYPEC BOJbI, Y HUX €CTh PEUCTITOPLI TEMIIEPATYPHI BOJbI.

YV pbI0 ecTh 60NEBBIE PELIENTOPEI.

[OtcyrcTByer]

4
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ICCE

Buumamenvno pacemompume puCyHoK U 6blnojHume 3610617—!1/[}1, ucnob3ys omeedénHoe none.

EB 1. Ilepen Bamu cxemaTniecknit puCyHOK, Ha KOTOPOM IPEACTaBICHBI AJIEMEHTHI, IPUHAICKAIIHE TBYM Pa3HBIM
—Wd opranmsmam. K kakum mapcTBaM >KHBOM MPUPOIBI OTHOCATCS 3TH oprann3Mel? Kak Ha3pIBaeTCs n3o0pakeHHas Ha
PHCYHKE CTPYKTYpa, KoTopast GOpMHUPYETCS B Pe3yJIbTaTe UX B3aUMOJICHCTBHSA?



2. YKaXUTE TOYHBIC OMOJIOTHYCCKUE HA3BaHUS 3JIEMEHTOB, 0003HAYCHHBIX HA PUCYHKE Iudpamu 1, 2, 3, 4.

3. Kakue QyHKIMH BBITIOTHAET H300paykeHHAst Ha pUCYHKe cTpykTypa? KakoBa poiss amemenToB Ne 3 u 47 [Ipu oTBeTe
onupaiirech Ha COOCTBEHHbIC 3HAHUSI U PE3YJIbTaThl U3yUCHHUS PUCYHKA.

Harneiii 1. HapctBo ['puGsbl 1 11apcTBO pacTenus. Mukopusa
OTBET:

2.1 - uMTonnasma KrneToK KOpHen pacTeHus. 2 - rudsol rpuda.3 - pazseTBnéHHble rudol rpuda. 4 -
ITY3bIpb HAKOIIJICHHS BEIICCTB rpn6a.

3. MI/IKOPI/IBa HY’XHa FpH6y JUTA TIOJTYUCHUA OPraHUYCCKUX BCUICCTB AJI )KU3HCACATCIbHOCTH. A pacTeHue
MOJIYy4YacT HCOPTraHUYCCKUE BEIICCTBA OT rpn6a - BOAy U paCTBOpéHHLIe B HEM MHUHEPAJIBHBIC COJIN. FI/I(l)LI
rpn6a KOHTAKTHUPYIOT C KOPHAMU pAaCTCHUSA, OCYLICCTBIIACTCA oOmeH BCIICCTBaAMU. Mnxopma yCTaHaBJINBACT
CBA3b MCKIY FpI/I6OM 1 paCTCHUECM. Ha L[aHHOfI KapTHHKE NPOWIFOCTPUPOBAH cuMOH03 MCKIY FpI/I60M n
paCTCHUCM. DnemeHT 3 HYXXCH JJI1 BCaCbIBaHU FpI/I60M NMUTATCIIbHBIX BCUICCTB, KOTOPLIC ObLIN
CHHTE3WPOBAHBI paCTCHUEM IIPH (POTOCHHTE3e. DIIEMEHT 4 CIIYKUT U OTJAYN PACTCHUIO HEOPTAaHMIECKUX
BEIIIECTB, JOOBITHIMU TPHOOM. B 3T0ii CTpyKType HaXOATCA HEOpraHMYECKIE BEIIeCTBA - BOAA U
MUHEPAJIBHBIE COJIU, B HEE PACTBOPEHHBIE.

Bepupnii  [OtcyrcTBYyeT]
OTBET

7
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BOIIPOC 16: 3AIIPOC ®AMJA

YBaxkaeMblil y4aCTHHK!

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

2. He 3a0ynpTe yka3aTh OJ0K 3aaHHUs 1 HOMEP BOIMPOCaA;

3. Ins coxpanenus Haxxmure "@aiin" - Coxpanuth kak - Kommstotep - O630p - Pabouwnii cTon - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "0l1234567" - Briopats popmar PDF.

m HU B KOEM CIIYUYAE HE YKA3BIBATH B HABBAHUU JJIOKYMEHTA NI B CAMOM JIOKYMEHTE ®H1O!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpome Toro, pekomeHyem mpoayosupoBath (aiii B 4aT MpoKTopy.

Jannbii otBet: [Huvero He gaHo]
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