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

1. /Iy BETPOOIBLISIEMBIX PACTCHUI XapaKTePHbI CICAYIOIIUE TPU3HAKH:
a. L{eemku ¢ nepucmulm puoliviyem

b. Hannure HekTapHUKOB

c. Jlunkas mpuibLa

d. IIBeTKH ¢ KPYIHBIM OKOJIOIIBETHUKOM

e. L[BeTKH pacmycKarTcsi TOJIBKO 110 HOYaM

2. 111 KOro U3 NepeYrCIIeHHbIX KUBOTHBIX XapaKTEPHO HAIUYUE SITOBUTHIX JKee3?
a. Kapaxypm

b. Mensiuka 0OBIKHOBEHHAS

C. I'onybou opesonas

d. Ymkonoc

e. Imnepamopckuti ckopnuon

3. Kakue u3 mepeuncieHHbIX peaknuii opraHn3Ma 00ecTeunBaIOTCs BEreTaTHBHON (aBTOHOMHON)
HEPBHOW CUCTEMON?

a. Ynnowenue xpycmanuka 21a3a npu pazeisiobléaHuu YOaiéHHbIX npeomMemos

b. Bvioenenue curonsl npu Mulciu 0 6KYCHOU nuuye

c. Ilosgnenue «2ycunotl Kodcuy npu CHUMCEHUU memMnepamypbl OKpyicaroujelt cpeosl

d. TIoBOpOT roJIOBBI B CTOPOHY HMCTOYHMKA BHE3AIIHOTO TI'POMKOIO 3ByKa (OPHMEHTHUPOBOYHBIN
pedrnekc)

e. Pasrubanme HOrM B KOJIEHHOM CYyCTaBe IMpPH yJape MO CYXOKUIbHOMY KOHILY YETBIPEXTIaBOM
MBIIIIBI Oeipa (KoJeHHBIN pediiekc)

4. B 3peiplXx XpoOMOIUIACTaX IMOKPBHITOCEMEHHBIX PACTCHHA MOXHO OOHAPYKUTh ITHTMEHTHI
CIIETYIOIIUX IIBETOB:

a. 3eeHsblit

b. Opanoiceswiii

c. Cunnii

d. Kenmoui

e. Kpacnwuu

5. B 3penbIX 3puTpOIUTaX B3POCIOro YeJI0BeKa MOKHO OOHAPYKUTh:
a. Pa3BUTHIN IIE€pOXOBATHIN SHIOIUIA3MATUYECKUNA PETUKYITYM

b. Anpo

c. lflumockenem

d. Aaturena



e. Dubpunoren

6. Ilepuon, matupyembrii 201 - 145 muH. jmeT Ha3al, XapaKTepU30BAICS TEMIBIM KIMMATOM H
HayaJioM pacrnajga cynepkoHtuHeHnta Ilanres Ha otnaensHble Marepuku. K sTomy mnepuomy
OTHOCSITCSI HAXOJKW apxeonTepukca. BwiOepure rpynmbl, NpeAcTaBUTENEH KOTOPBIX MOXKHO
OOHApYKUTh CPEIU OKaMEHEJIOCTEH TaHHOTO MepHoa:

a. [Tpumarsl

b. Kpacnwvie 6ooopociu

c. Kocmuwie pviool

d. Kpvinamoele nacexomvle

e. [lanopomnuxu

3ananue 7. PaGora ¢ nzo0pa:xkennsiMu 00beKTOB. PaccMoTpuTe puCyHKH U
BBITIOJTHUTE 3a/1aHus1. MakcuMasbHast olieHKa — 5 6asioB.

Ilepen Bamu wn300pakeHHS pa3IMYHBIX J>KUBOTHBIX (COOTHOIICHHS pa3MEpOB HE COOIIOICHBI).
Onpez[eJmTe, K KakKUM THIIAaM OTHOCSITCSA 3TH JKHUBOTHBIE. 3alHUIIUTE PYCCKHE Ha3BaHUA THUIIOB B
CIICNUAJIbHO OTBGI[éHHI)Ie IOJIsA pAaAOM C COOTBECTCTBYIOIIMMU HOMEpPAaMHU.

OTBeTHI:

1. UnenucroHnorue

2. ITnockue yepsu (Padaurodopsr)

3. Konbuateie yepBu (AHHEnu b1, Konbuers)

4. Kpyrasie uepBu (Hemartozsl, [lepBuuHononocTHbIe)
5. Konbuateie yepBu (AHHEnu b1, Konbuers)

3ananmne 8. PaGora ¢ uzo0paxkeHusimu 00beKT0OB. 300pa3ute oObEKT B
COOTBETCTBHHM C MPEUIOKEHHBIM OMKMCAHUEM U CeaiTe HE0OXOUMBbIE MTOITUCH K
puCyHKY. MakcumainbHas orienka — 10 6ammos.

Uccneoosamenu oonapyscuiu HeuzgeCmuwlil panee 6U0 OOHOKIEMOYHbIX dVKAPUOM U BbINOJHUIU
eco MOpd)OJlOZuU@CKO@ onucanue. OCHOB8bIBASCL HA IMOM onucaruu, u306pa3ume cxemamuduecKku
NPOOOILHBLLL CPe3 OAHHO20 OP2AHUBMA MAK, YMOObl HA PUCYHKE DbLIU OMOOPANCEHDL 8Ce YKAZAHHbLE
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Hudce dnemenmol. Ommemovme HA pUCYHKE OAHHblEe CMPYKMYPbl, UCHONb3YA UX HYMEpAyuro u3
mekcma.
«Knerka umeer BwITAHYTYIO (opmy. llutomnasmaruueckas memOpaHa oOpa3yeT MonepeyHbie
rpeOHU, OMOSACHIBAIOIIME KIETKy Mo mnojorod coupanu (1). Ilomepeunas mneperopojka u3
MUKPOGHOpHILT ITuTOCKEeNeTa (2) ACIUT KIETKY Ha JBE HEOJMHAKOBBIC IO (hOPME YaCTH: MEPEIHSS
OKpyrjasi, 3a1HsAs - BbITAHyTas. [lepennsisi yacTh HECET KI'YTHMKOBBIM KapMmaH (3) U3 KOTOPOro
BBIXOJIST JiBa KryTUKa. OJMH M3 HUX JUTMHHBIA M TEPUCTBIA (4), MOKPBHIT OCOOBIMU BBIPOCTAMH
(MacTUroHEeMaMHu); JIPyroll — KOPOTKUM U riaaakui (5) - HE BBIXOJUT 3a MPEIENbl KT'YTHKOBOTO
kapmaHa. B o0mactu XKryTHKOBOro kapmaHa mMeMmMOpaHHBIE TpeOHM OTCYTCTBYIOT. B ocHoBaHuu
KaX/I0TO JKI'yTHKa HaxOAWTCs 0a3ajabHOE Tejblle — KMHETocoMma (6), 3asKOpeHHas B KJIETKE MpU
MOMOIIM COKPATUMBIX KOPEUIKOB M3 MHUKpOoQHIaMeHTOB. B mepeaHeil dvacTu KIETKH TakKkKe
Haxoautcs annapar ['onbmxku (7). B 3aaHe#t yactu XOpoIio BUIHBI KpYITHOE o (8), OKpyKEHHOE
SHAOIUIa3MATHUECKON ceTbio (9), a TakkKe JBE BBITAHYTbIE MHUTOXOHIPUU, OPHUEHTHPOBAHHBIC
OTHOCUTENBHO Mpo10JibHOM ocH (10).»
Otger:

3ananue 9. Pacuérnas 3amaua. Pemmrte 3amady, MCHoyb3ysl OTBEAEHHOE TMOJIE.

MakcumainbHas olleHKa — 5 6asioB.

Bce xpoMocoMBI y 3yKapuOT Ha KOHILIAX HECYT CHEUUATU3UPOBAHHBIE YYACTKH — TEIOMEDHI,
MPEOXPAHSIONINE XPOMOCOMEBI OT ciunanusa. TenomepHaa JJHK mpencraBiena moBTOPSIOMMMUCA
KOMMSIMU ONPENENIEHHON HYKJICOTHIHOW MOCIeA0BaTeNbHOCTU. B 9yacTHOCTH, AJii MO3BOHOYHBIX
YKUBOTHBIX XapakTepHO moBTopeHue nocienoBareabHocTd TTAITT. M3-3a necnocoonoctn JTHK-
nonumepassl cuHTe3upoBarh konuio JIHK ¢ camoro koHna mociie Kaxaoro KJIETOYHOTO IHKIIA
TeoMepbl yKopaunBaroTcs. B ¢pubpobnacte yenoBeka JyirHa TEIIOMEPHOM MTOCIIEIOBATEIFHOCTH Ha
KOpPOTKOM TIIeY€ XpOMOCOMBbI 1 B Hauane skcnepumeHTa cocrtasisiia 13300 map HyKJI€OTHAOB
(n.H.), B KoHUE 3KkcnepuMeHTa — 6700 m.H. CKOIbKO KOIMUN TEIOMEPHOIo MOBTOpa TEPSIOCh B



4
KaKJIOM KJIETOYHOM IIMKJIE, €CJIM WM3BECTHO, YTO 32 BpeMs dKCIIEpUMEHTa KJeTKa mojenuiach 25
pa3? Xon peleHus NosICHUTE.
Pemenue:
1) 13300 — 6700 = 6600 (11.H.) — OBUTO yTpaueHO 3a BPeMs SIKCIICPUMECHTA.
2) Oto coctaBmsier 6600 : 6 = 1100 - Konuil TEIOMEPHOTO MOBTOPA, MOCKOJIBKY KaKJIbIH ITOBTOP
COJICPXKHUT 6 I1.H.
3) 1100 : 25 = 44 - KoIuH TEJIOMEPHOTO MTOBTOPA TEPSACTCS B KAXKIOM KICTOYHOM IIHKIIE.
OtBet: 44 KONUU TEIOMEPHOTO TTOBTOPA.

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

OIICHKA — 5 OaJIJIOB.

Hexknii TanaHTIMBBIA, HO PACCESIHHBIA CTYAEHT HU3y4al AWHAMHUKY POCTa KYJIbTYPbl 3€JICHOU
OJTHOKJIETOYHON Bogopocnu. OH Haimui B KojiOy cpeny IJid KyJIbTUBUPOBAHHS, MOMECTHI TyJa
HEOOJIBIIIOE KOJMYECTBO KJIETOK M TMOCTABWJ KOJIOY Ha CIICNHUAIbHYIO YCTAaHOBKY, IJIe KyJIbTypa
MOCTOSIHHO TIepeMelIBaiach M oOcBemanach. llepuoguuecku CTyaeHT OTOMpal M3 KOJOBI C
pacTymieid KyabTypod mpoObl Mo 50 MHKPOJUTPOB M CUUTAJ, CKOJIBKO TaM COIEPKUTCS KIIETOK.
CHayana cyuTath OBUIO JIETKO, MIOTOMY YTO KJIETOK ObUIO HEe O4eHb MHOro. OJHAKO MOCTENEHHO
KYyJIbTypa pocja, KJIETOK CTaHOBUJIOCH BCE OOJIbIIe, M CTYACHT PEUIWI, YTO €My CTaHEeT Jierde
CUMTaTh, €CJIU OH OYyJeT MpeaBapUTENbHO pa30aBisATh MPOOY B HECKOJBKO pa3 YUCTOU cpeloH, u
yXe motoM otoupaTth 50 MUKPOIHUTPOB yist nojcuera. K coxkanenuro, BO BpeMsi padOThl OH 4acTo
OTBIIGKAJICS M, B KOHIIE KOHIIOB, MepenyTan Bce cBou 3amucH (cMm. tabmumy 1). [Tomorute emy
pacCTaBUTh JIAHHBIE TIO MOPSIAKY U BBIMIOTHUTE 33/IaHUS.

Tabauna 1

Bpemsi ¢ momeHnTa Pa3Benenune npoosl nepen KonuyecTBo Ki1€TOK B
NMOCAJKM KYJbTYPBI, Y MOJICYETOM, Pa3bl npode, mT.

3 1 900
15 3 600
0 1 700
9 3 500
6 1 1100
20 S) 400

1. ITocTpotite rpauk 3aBUCUMOCTH A

KOoJM4YecTBa KJIeTok B mpobe (50 mkm) 2000

KYIbTYpbl ~ OT  BPEMEHM  BBIPAlIMBAHHUA. (g0

OOpaszerr moist A8 MOCTPOEHUs Tpaduka

MPEJICTABJIEH HA PUCYHKE 1.

1600

1400
1200+
Pucynok 1
1000+
800

600+

Ko/iHuecTBO KJIETOK B llpOﬁC. 11y

400
200+

S

™ -

4

6
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OTtBeT:

2000+
. 1800

—
(=)
>
>
1

1400
1200
1000
800
600-l
400+
200+

Ko/sin4ecTBO Kj1€TOK B Mpode, LIT.

S

0 1 1 1 1 ! I 1 1 1 | paaeies
2 4 6 8 10 12 14 16 18 20
Bpewms, u
2. Korpa (c kakoro mo kakoil yac HaOJIOJEHMI) MPOMCXOAWUT Hambojee HHTEHCUBHBIA pOCT
KYJbTYpbI?
Otser:
C 6-ro 1o 9-i1 yac HaOJIFOAEHUIA.

3. VkaxuTre, Kakue KOMIIOHEHThI 0O0s3aTeNbHO JO/DKHA OblIa COAEp)KaTh cpena s
KYJIbTUBUPOBAHUS KJIETOK BoJIOpociu. HazoBuTe He MeHee TpeX KOMIIOHEHTOB.

OTBeT:

MuHepanbHbie coeuHeHus a30Ta, (hochopa, cepbl, MarHus, Kajus, *Keine3a u T.11.

3ananue 11. Padora ¢ undopmanmneit. BHUMaTeIbHO IPOUYNTANTE NPEASIOKEHHBIE
(dbparMeHThI TEKCTA U PACCMOTPUTE PUCYHKH, 3aTEM MIEPEXOIUTE K BHITIOTHEHUIO

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

Anneprus (peakiusi TUIIEPYyBCTBUTENbHOCTH HeMeuieHHoro tumna, ' HT) — matonorndeckuit
IpoIecC, CBA3AHHBIM C W30BITOYHO CHUJIBHOM peakuuell HMMMYHHOW CHCTEMBbl Ha IOBTOPHOE
MonaJlaHue HEKOTOPOro BellecTBa (ajjiepreHa) B OpraHu3M. AJIepreH — 3TO Pa3HOBUIHOCTD
aHTUIEHA, TO €CThb YYXXEPOAHOE BEILECTBO, IPOHMKHOBEHUE KOTOPOTO B OPIaHMU3M BbI3BIBACT
MMMYHHBIH OTBET U BBIPaOOTKY crenupuyeckux antuten (ummyHornoOynuHoB). Kak u Bce
aHTUTEHbI, AIJIEPreHbl Yalle BCEro MPEeACTaBISIOT co00i OeNKW M TINIMKOMPOTEUHBI, HO MOTYT
UMETh MpakTHYeCKH IOyl XuMHueckyro mpupoay. B caywae 'HT mnpoucxomut cuHTe3 u
ceKkpenus U30bITOUHOro Konuyectsa uMMyHornoOynuHa E (IgE).

PaccmoTpuM peakiuio MMMYHHOM cHCTeMbl Ha ajiepreH OenkoBoil mpupozsl. Ilepbrit
KOHTAaKT WMMYHHOH CHCTEMBl C ajUIepreHOM BKJIIOYAaeT HECKOJIbKO 3TanoB (puc.l). Baauane
aJyiepreH MPOHMKAET IMOJ AMUTENUH CIU3UCTON 000JI0YKM pTa, HOCA, OPOHXOB WIIM KEJIyI0YHO-
KHUIIEYHOTO TpakTa M (haromuTHpyeTcsl aHTUTeHIpe3eHTupyromei kierkoi (AIIK), manpumep,
Makpodarom i aeHapuTHON KieTkor. Bayrpu AIIK 6enku annmeprena paspe3aroTcsi Ha KOPOTKHE
MENTUABI, KOTOPBHIE BBICTABIIAIOTCS HA IOBEPXHOCTh KJIETKM B KOMIUIEKCE CO CIELUATbHBIMU
o6enkamu. Takum o6pazom, AIIK «ieMoHCTpupyeT» ajuiepreH ApyruM HMMYHHBIM KJIETKaM, TO
€CTh IIPOMCXOAUT Npe3eHTauus aHTtureHa. C BbICTaBIEHHBIM Ha noBepxHocTu AIIK aHTUreHHBIM
MEeNTUAOM B3auMoOJeHCTBYeT o0coOblii T-muMdonuT, KOTOpBIH Ha3bIBAIOT XEJIIEepoM, WIU
MOMOIIHUKOM. T-Xenmep akTUBUPYETCS W HAauMHAeT BbIpabaThiBaTh LUTOKUHBI — CHUTHAJIbHBIC
MENTHAbI, CIIOCOOHBIE PErylupoBaTh pabOTy pa3iMYHbIX MMMYHHBIX KieTok. B wactHocTH, T-
xenmnepsl BelpabaThiBatoT uHTepaekunbl (IL) 4, 10 u 13, xotopeie akTHUBHPYIOT B-muMdornurs.



6

AxTuBHpOBaHHbIC B-nmumdonuTel HaunHaOT cuHTe3upoBath IgE, cnemuduueckn pacnosHaromiue
JTAHHBIW AJJIEPTEH.

Monekynbl IgE cBsa3piBatoTcs ¢ perentopaMu Ha MeMOpaHE TYYHBIX KJIETOK, IMOCTOSTHHO

MPUCYTCTBYIOIIUX B COCAMHUTENBHBIX TKaHAX, a Takke 0a30(uiaoB — JEHKOLMTOB, KOTOpHIC

OOBIYHO IHUPKYIUPYIOT B KPOBH, HO MOTYT MUTPHPOBATh B OuUar BOCHAJICHUS WIH ajIeprUYECcKOM

peaKiuu.
@ Annepeen
Onurenuit
{ Q) O I ) I O I @ I O ] CITU3HUCTON
000J104KH
IgE “\\\(
Q AIIK 9’\/( _—

Ipesenranus & Tyunas
aHTHIeHa Loy IeTKA

2.,

2,5

\

B-nmumdornmr
T-xennep

Puc. 1. IlepBuuHbIii KOHTAKT ajlepreHa ¢ MMMYHHO# cuctemoii. [loscHenus B Texcre. AIIK —
aHTUreHnpeseHTupyomas kiuerka; [gE — immunoglobulin E (ummyHnornoOynun knacca E); IL —
interleukin (uHTEpIICHKHH).

®parmeHr 2.

[ToBTOpHOE MOMNajaHue ajjiepreHa B OpraHU3M BbI3bIBAET PE3KUH M MOIIHBIH MMMYHHBIN
orBeT (puc.2). Monekynsl IgE Ha MemOpaHe TyuHBIX KJIETOK KU 0a30(UIIOB pPACIO3HAIOT U
cBs3bIBaloT ayviepred. IIpu stom mexnay cocennumu IgE oOpasyrorcst mepekpécTHble CIIMBKU. B
LUTOMJIAa3M€e TYYHBIX KJIETOK U 0a30(UI0B HaXOIATCS CEKPETOpPHbIE TIpaHylbl, COJAEp)Kallue
BEIIECTBA-MEIUATOPbl BOCHAIUTENBHBIX M AIJIEPrMYecKUX peakiuid (Hampumep, TI'HMCTaMUH,
remapuH, cepoToHuH). OOpazoBaHuE TMEPEKPECTHBIX CIIMBOK 3allyCKaeT CEKPETOPHYIO
JeTPaHyJISIHIO - BHIOPOC MEIUATOPOB BOCHIAIIEHUS M3 TPAHYJ B HAPYKHYIO Cpeay. DTH COeTUHEHUS
BBI3bIBAIOT MECTHOE PACIIMPEHNE KPOBEHOCHBIX COCY/IOB U MOBBIIIEHNE TPOHUIIAEMOCTH UX CTEHOK
(bopmupyeTcsi OTEK), pa3apa)kalOT HEpPBHbIC OKOHYaHHs (BO3HUKAIOT 3yA M 0O0Nb), a TaKxke
MOBBIIIAIOT 00pa30BaHUE CIIM3M B JIBIXaTENbHBIX MyTAX. [loaTOMy cuMnToMaMu amiepruyeckoi
PEaKIMK MOTYT SIBJIATHCS TAK)KE YHNXaHHUE U HACMOPK.

Tyunsle kneTku takxke npoayuupyrot IL-4 u -5. IL-5 ¢ Tokom KpoBH momnagaer B KpacHbIN
KOCTHBIM MO3I M CTUMYJHpyeT oOpa3oBaHue 303uHOGUIOB, a IL-4 akTUBUpYET 303MHOQUIBI,
MOMAaBIINME B OYar ajuIepruyecKor peakiuu. AKTUBALUS 303UMHO(PHUIIOB 3aMyCKAeT UX CEKPETOPHYIO
JETPaHyJsIUI0, B XOJA€ KOTOPOM BBIACNSAIOTCS BEIIECTBA, HAINpaBJICEHHbIE HAa YHUUYTOXXKEHHE
naToreHoB (OakTepuil, MPOCTENHIINX, TeIbMUHTOB), HO BMECTE C TEM pa3pyllalollie TKaHU CaMOro
OpraHu3Ma, 4YTO NPUBOJUT K YCYryOJIGHHIO HENPHUATHBIX CHMIITOMOB ajuiepruu. B ciyuae
HEKOTOpBIX 3a00JIeBaHUM, HAIIpUMep, OPOHXHUAJIbHONW aCTMBbI, AKTUBHBIE 303UMHO(UIIBI OCTAIOTCS B
TKaHSAX JI0Jroe BpeMs. B pe3ynbraTe ajuiepruueckas peakius nepexoJuT B XpOHHUECKYI0 GpopMy U
MOJKET JJIUTHCS B TEUEHUE MHOTHX MECSILIEB U JIaXe 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. IIporecc mpe3eHTalMK aHTUTE€HA BCEr1a IPOUCXOANUT B KPOBSHOM pycCII€.

c. KOHTaKkT ¢ aHTUreHNpPE3EHTUPYIOUIEH KIETKOM akTHBUpPYyeT T-Xemmepsl, KOTOPbIE HAaYHMHAIOT
BbIpa0aThIBaTh AaHTHUTENA.

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

Ortger: ad

2. [poananu3upyiite Gparment 1 u pucyHok 1. Ha ocHoBaHuUM mpeiokeHHON MHpOpMAINK U
cOOCTBEHHBIX 3HAHHI BHIOEPUTE BEPHBIC YTBEPKICHUSI, XapaKTEPU3YIOIINE aHTUTEIA.

a. AHTUTeNa crielu(UYHO CBSA3BIBAIOTCSA 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 uHpopmannu, U3a0KeHHOH BO pparmente 1, 1 COOCTBEHHBIX 3HAHHUM BbIOEpUTE
O00BEKTHI, KOMITOHEHTHI KOTOPBIX MOTYT OBITh aJuIepre€HaMHU.

a. Ko3pe Monoko.

b. [Tuenuusii MEx,.

c. IIsuIbIa COCHBI.

d. 3MeuHbI .

Ortgert: abed

4. [Ipoananu3upyiTe pparMeHT 2 ¥ PUCYHOK 2 U BEIOEPUTE BEPHBIC YTBEPKIACHHUS.

a. CekperopHasi JETpaHYJSIIUS TYYHBIX KJIETOK 3alyCKaeTcs, KOTJa ajulepreH CBS3bIBACTCS
OJIHOBPEMEHHO C JIByMsI COCeTHUMHU MoJiekynamu IgE.

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

c. Wurepneiikunbl 4 u 5, BbIENsSEMbIE TYYHBIMH KIETKaMH, CTUMYIUPYIOT o0Opa3oBaHHE
SPUTPOIIMTOB B KPACHOM KOCTHOM MO3T€.

d. Bce BemiecTBa, BbIAENsIEMbIe MIPH CEKPETOPHOU ACTPAHYISIIMHA Y03MHO(UIOB, TOKCHUHBI TOJIBKO
JUTSl TATOTEHHBIX OPraHU3MOB.
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Ortger: ab
5. Ha ocHOBaHuM mpeniokKeHHOW HMH(pOpMAIMU U COOCTBEHHBIX 3HAHWN BHIOEPUTE MPOLIECCHl U
NPU3HAKH, KOTOPBIE XapaKTEePHbI KaK IS BOCIIAJICHUS, TaK U JJIs alJICPrUIecKO PEeaKIHH.
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 IO 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 OIpe/ieTIeHHbIe (PEHOTUITNYECKUE OCOOCHHOCTH, HO MPH 3TOM
MICUXWYECKH TOJIHOIIEHHBI U BIIOJIHE TUIOMOBUTHI. Kakoii Oblsta Ob1 BEPOSATHOCTH POXKICHUS JOYKH C
HOPMaJIbHBIM XPOMOCOMHBIM HabopoMm y cymnpyxeckoid mapel XO x XYY, ecnm O6b1 ob6e Y-
XPOMOCOMBI BCEI/Ia PaCXOAMIUCH B Me03€ K OJHOMY M TOMY ke moitocy? J[is permenus 3agauu
3aMoIHUTE TAOIUILY:
OTBeTHI:
['eHOTHN HEKU3HECTIOCOOHBIX 3UTOT, KOTOPHIE MOIJIN Obl BOBHUKHYTh oYy
Yy JAHHOM CYIPY>KECKOU Mapsbl:
['eHOTHIIBI KU3HECTIOCOOHBIX 3UTOT, KOTOPbIe MOTIH Obl BO3HUKHYTBh y | 1 XX :1XO : 1 XYY
JAHHOU CYTPY>KECKOH mapsl (C y4ETOM UX COOTHOIICHUS):
J107151 HOpMAJIBHBIX JKEHCKUX 3UTOT CPEelli JKU3HECTIOCOOHBIX (B %): 30%

3aganue 13. CooTBeTcTBHE JAHHBIX. Y CTAaHOBUTE OJHO3HAYHOE COOTBETCTBHEC
MEXTy OMOJIOTHYECKUMH 00BEKTaMH, IIPEACTABICHHBIMH B TAOJIMIIC, M X
xapakTepuctukamMu. MakcumaibHas orienka — 10 6anos.

PaCCMOTpI/ITe Ta6J'II/II_[y, B KOTOpOfI MPEACTABJICHBI PA3JIMYHBIC JJICMCHTBI OpraHU3Ma 4YCJIOBCKa, U
MIPOYUTANTE MPUBEAEHHBIE HUXKE XaPAKTEPUCTUKU. Y CTAHOBUTE OJJHO3HAYHOE COOTBETCTBUE MEXKIY
HA3BAHUAMHU DJICMCHTOB U HUX OIIMCAHUSIMHU (Ka)KHOﬁ TyerKe Ta6J'II/II_IBI JOJIDKHO COOTBECTCTBOBATH
TOJILKO OJIHO OIHCAHHE).

doTopenenTopsl Hanoukn
Konbouku
Bo110CKOBBIE KIETKH
Penenropsl MexaHopenentopsl CyxoxunpHble oprassl [ 0ab0kH
PenienTopsl pactsikeHnss OpOHXOB

bonesble penentopsl

XeMopenenTopsl
OTBeETHL:
1. BunousmMeHEHHBIE ANUTENHAIBHBIE KIETKU, KaXxAas U3 KOTOPBIX HECET 1. BomockoBbie
KECTKUE UYBCTBUTENbHBIC pPEeCHHYKH. OIHU BOCIPUHHUMAIOT 3BYKOBBIC KJICTKU

CTUMYJBl, a JApYTH€ pearupyroT Ha H3MEHEHHME IIOJIOKEHUS Tejla B
IIPOCTPAHCTBE.

2. IlpeacraBisiioT co0OW BUAOM3MEHEHHBIE YYBCTBHUTENbHbIE HEHpOHBI. 2. DoTOpenenTopsl
CrneunduueckuM pasjipakuTeneM i HUX SBJSIOTCS 3JEKTPOMarHUTHBIE

BOJIHBI. 3HAYEHMsI IJIMH BOJIH IIPU 3TOM HaxXoAsTcs B Auana3oHe okoiso 400



— 750 HM.
3. IlpencraBnsaoT coboii cBOOOAHBIE HEpBHBIE OKOHYaHUs. [Ipupona 3. bonesbie
BOCIIPUHMMAEMOTO  MMH  pa3fpakuTens  MOXeT  ObITb  pa3HOM peuenTopsl

(MexaHWYeCKOM, XMMHUYECKOM, TEIUIOBOM), OJHAKO BO BCEX CIydasX OHHU

AKTUBUPYIOTCS TOJIBKO TOI'ZA, KO CTUMYJ IPEBBIINIAET ONPECIIEHHBIN

nopor. CoOTBETCTBYIOLIUE OLIYIIEHUS UIPAIOT BAXKHYIO POJIb, TOCKOJBKY

CUTHAJIM3UPYIOT O BO3MOXHBIX WJIM YK€ BO3HUKIIHUX IOBPEKICHUSIX B

TKaHSAX OpraHu3Ma

4. Cneunanu3upoBaHHbIE YyBCTBUTEIbHBIC HEHPOHBI, KOTOPHIE B OOJIBIIIOM 4. Konbouku
KOJINYECTBE IPHUCYTCTBYIOT LEHTPAJIbHOW YacTU BHYTPEHHEW OO0OJI0YKH

ra3a. B 3aBHCHMMOCTM OT THIIa, BOCOPUHHUMAIOT U3JIyYEHUE Pa3IMYHOTO

CHEKTPAJIIbHOIO JUara3oHa.

5. OrtHocaTcs Kk mnponpuopeuentopaM. Pearupyror Ha Harskenue, 5. CyXOXWIbHbIE
BO3HHKAIOIIEEe NPU COKPALIEHUH WIN PACCIabICHUH MBILIIIBI. oprausl ['onbmxu
6. Crienanu3upoBaHHbIE YyBCTBUTEIbHBIE HEHPOHBI, KOTOPBIE B OOJIBIIOM 6. [Tanouxku
KOJINYECTBE MPHUCYTCTBYIOT Ha nepudepun BHYTpeHHEH 000JI0YKH TIia3a.

BocnpuHMMaOT MHTEHCUBHOCTh OCBELICHHMS M OTBEYAIOT 332 CyMEpPE4HOe

3peHue.

7. OTU CTPYKTYpHI pazHOOOpa3Hbl MO CBOEMY CTPOCHHUIO U JIOKAJIM3AIHH. 7.
Pearupytor Ha Takue CTUMYNbl, KaK HPUKOCHOBEHHE, JaBieHUue, MexaHOopeuenTopbl
pacTsbKeHue WiIu KoieOaHusl.

8. Creuuduueckue CTPYKTYpbl, KOTOpPbIE€ BOCHPUHUMAIOT pa3IHyYHbIC 8. Penenitopsl
CUTHAJIBl U3 OKPY’KaIOLLEH Cpe/ibl UM U3 BHYTPEHHEH cpe/ibl OpraHu3Ma u

npeoOpas3yroT 3TU CUTHAJIbI B HEPBHBIE UMITYJIbCHI.

9. Crumynamu 1 BC€X OTHX YYBCTBUTENBHBIX CTPYKTYp SBISOTCA 9. XeMOpeLenTopsl
MOJIEKYJIbl XUMHUYECKUX BEIIECTB.

10. OtHOCcsTCA K HMHTepopeuentopam. AKTUBUPYIOTCS BO BpeMsl BJOXa, 10. Penentopsl
KOrjJla YyBENW4YuBaeTcsa 00bEM rpynHod mosioctu. CurHambsl OT 3THUX pacTsKEeHUs
YYBCTBUTEIBHBIX CTPYKTYP aKTUBUPYIOT LIEHTP FOJIOBHOI'O MO3ra, KOTOPbII OpOHXOB

3aIyCKaeT BbIIOX.

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

3aMUIINATE €0 B OTBEJIEHHOE Tojie. MakcuManbHas orieHka — 10 6aos.

CornacHO OJHOMY W3 MEIUILMHCKHUX OMNpeAeNeHui, O0Ne3Hb — 3TO HapyIIeHHe HOpPMaiIbHOU
KHU3HENEATSIFHOCTH OpraHu3Ma IO/l BIIMSHUEM TWAaTOTEHHBIX (DaKTOPOB, XapaKTEPU3YIOIIeecs
OTpaHUYEHUEM TMPHUCIOCOOIEHUS €r0 K BHEIIHEH cpeie U (B OTHOUICHHH YellOBEKa) CHIKEHUEM
TpyaocrnocoOHocTU. B pa3Butum (matroreHese) pasinyHbIX 3a00JIEBaHUN BaXKHYIO pPOJIb UIPAIOT
HACJEJCTBEHHOCTh U (pakTOphl BHemrHe# cpeasl. [lpennoxkute kinaccuukanuioo 3a0olieBaHUN
YeJoBeKa C TOYKH 3PEHHUS COOTHOIICHHUS BKJIAJOB HACIEICTBEHHOCTH M BHEIIHEW Cpenbl B
natoreHe3. OxapakTepu3yiWTe poJIb HACIEICTBEHHOCTH M CpeIbl JUIS KaXJIOTO M3 IYHKTOB
knaccudukanuu. [IpuBeuTe mpumMepsl.

Ortser:

B oTHOmIeHNM BKIIaga HACIIEACTBEHHOCTH M OKPYKAIOIIEH Cpeasl 3a00I€BaHUs MOXKHO Pa3/IEINUTh
Ha TPU OCHOBHBIE TPYIIIIHL.

1. Hacneocmeennvie 3a601e6amnust

B ocHOBe UX BO3HUKHOBEHUS U PA3BUTHS JIeKAT pa3IuYHbIC HAPYIIEHUSI T HETUUECKOTO MaTepuaia
kieTok. K manHO# Tpymme OTHOCSTCS MOHOTEHHBIE, ITOJUTEHHBIE M XPOMOCOMHBIE OOJIC3HH.

1.1.  Monocennvie 3abonesanusi. OOYCIOBICHBI TOUYEYHBIMH (T€HHBIMH)  MYTAIUsIMHU,
3aTparuBarOIUMA OAWH TeH. [IIMpoko M3BECTHBIM MPUMEPOM SIBIISICTCS CEPIIOBHIHOKICTOYHAS
aHeMWusi, CBS3aHHAs C MyTalMed TeHa, KOIUPYIOLEro [-Ienb reMorioOmHa A — OCHOBHOU
Pa3HOBHIHOCTH T€MOTJIOOMHA, KOTOpasi UMEETCSl B APUTPOIUTAX B3POCIBIX Jtojiei. B pesynbrare
o0pasyeTcs TeMOrJIOOMH S, B MOJIEKYyJie KOTOPOro B 6-M MOJOXKEHHM [-LIEMH BMECTO IIyTamara



10
HaxoauTcsl BanuH. ['emornobun S monmMmepusyercs U o0pasyercsl NJIMHHBIE TSDKU, B pe3yibTare
Yero 3pUTPOLUTHI MPUOOPETAIOT CeproBHIHYIO0 (opmy. Takue SpUTPOLUTHI MEHEee CTaOWIbHBI U
ObICTpee pa3pylIaloTCs, a TakKe 00JaJal0T CHM)KEHHOH CIOCOOHOCTBIO K MEPEHOCY KHCIOpOa.
Jlpyroii mpuMep MOHOTEHHOTrO 3a00JieBaHUS — TEeMOQMINS, pa3IMYHble BAapUAHTHI KOTOPOU
OOyCIIOBJIGHBI MYTallUSIMH TE€HOB, KOIUPYIOUIMX OenkoBble (aKTOpbl Kackaja reMocrasa —
CBEPTBIBAHUS KPOBU.
1.2. Ilonueennvie 3abonesanus. VImerot 6osee CIOXHYIO MPUPOY, MOCKOJIBbKY UX BO3HUKHOBEHHUE
CBSI3aHO C MYTallMsSIMU HE B OJTHOM, a cpa3y B HECKOJbKUX reHax. K 3Toil rpymnmne HacieacTBEHHBIX
3a00JIeBaHUN OTHOCSIT HEKOTOPbIE POPMBI AIIIICTICUU, CAXapHOTo AuadeTa, OpOHXHAIBHOM aCTMBI U
T.J.
1.3. Xpomocommuvie 6onesnu. OOyCIOBICHB U3MEHEHUEM YHCIA WM CTPYKTYphl XpomocoMm. B
OCHOBE TakuxX 3a00JeBaHMU JIeKAT HAPYIICHUS PACXOXKICHUS XPOMOCOM TIpPH MeH03e WM
HapylLIeHUs Ipoliecca KPOCCHHTOBEpa B Xoje oOpa3zoBaHusl rameT. [Ipumepamu XpOMOCOMHBIX
0oJie3HEN MOTYT CITYXKHTb:
- curapom Jlayna (Tpucomus B 21 mape ayTocom);
- curapom llepemesckoro — Tépuepa (MoHOCOMUS 110 X-XPOMOCOME Y JKECHIIIUH)
- cunapom Knaitudensrepa (monucomust mo X- Ui Y-XpoMOCOMe Y MY>KUHH)
- CHHJIPOM KOIIIaYbhero KpHKa, Wi cuHIpoM JIesk€Ha (0TCyTCTBHE parMeHTa 5-if ayTOCOMBI).
XapakTepHasi uyepTa HaclIeJICTBEHHBIX 3a00JIeBaHUN — 3TO Iepenaya TeHETUYECKUX IePEKTOB B
psay TOKOJeHWH. B 3aBHCHMOCTH OT JIOKQIM3AalMU HApYyIIEHWH, HACJEeIOBAHWE MOXKET OBITh
ayTOCOMHBIM (TOMMHAHTHBIM HJIM PEIIECCUBHBIM) HIIM CLEIUICHHBIM C mojoM. Tak, remopuinus A
0o0yCIIOBJICHAa pElEeCCUBHON Mytammeir B X-xpomocome, a s remodpumuun C MOXKET OBITh
XapaKTepeH ayTOCOMHO-JOMUHAHTHBIN WM ayTOCOMHO-PELIECCUBHBIN TUIT HACJIEIOBAHMUS.
Oxpy:xaromiasi cpefia JIMIIb B OTJENBHBIX CIy4asX MOXKET BIMATH Ha MPOSBICHUE HACIIEACTBEHHBIX
3aboneBanuid. Hampumep, y reTepo3uror mo reHy CEprioBUIHOKIETOUYHON aHEMUU UMeEITcs 00a
THna remorioouHa (A u S) U B HOPMaJNBHBIX YCJIOBUSX CHMIITOMBI aHEMHH OTCYTCTBYIOT, OJTHAKO
OHM MOTYT TMpPOSIBISTHCS B OKCTPEMANbHONW CHUTyalldd — TP TUIOKCUHM WIH CUIHHOM
00€3BOKMBAHUH.
2. Bone3nu ¢ HaciedCmeeHHOU NpeodpacnOlOHNCeHHOCMbIO
3a0oneBaHus OTOW TPYNNIBl WMEIOT TEHETHYECKYI0 OCHOBY, HO TPOSBISIIOTCS TpHU
HeOJaronpusaTHOM BO3ACHCTBUM OKpysKatomiel cpenbl. Hampumep, cymiecTByeT wLenblil psin
TCHETHYECKUX MAapKepoB, TIEPENAIONINXCS MO HACIEACTBY, HAJIMYME KOTOPBIX IT03BOJISIET
IIPOrHO3UPOBATh pa3BUTHE Yy MAIMEeHTa apTepualibHOW runepreH3uu. OnHaKo 310poBBIA 00pa3
KU3HH, B TOM YHCJIE€ OTKAa3 OT BPEIAHBIX IMPHUBBIUEK, PErYISpHbIC (U3NUYECKHUE YIMPAKHEHHUS U
MIPaBUIbLHOE TUTAHUE, I03BOJISIET CYIIECTBEHHO CHU3UTh PUCK BOZHUKHOBEHUS TOT0 3a00JIeBaHus,
Ja)Ke €cid TOBBILIEHHOE apTepHalbHOE JaBJ€HHE ObUIO JAMArHOCTUPOBAHO Yy OJIM3KHUX
POJCTBEHHUKOB.
3. «llpuobpeménnvier 3abonesanus, 00ycrosieHHble Oelicmeuem HeOIAZONPUSMHLIX DAKMOPOs
oKpyxcaroueri cpeovl. BO3HHKAIOT B XO0A€ WHAMBHUAYATbHOTO pAa3BUTHUSA, HE HACIEIyOTCS.
@dakTopbl, BRI3BIBAIOIINE TaKME 3a00JI€BaHNUs, KpailHe pa3HOOOpa3Hbl: MEXaHWUYECKHE BO3JIECHCTBHS,
U3Iy4YeHHe, XUMUYECKHE BEIIeCTBA, OMOJIOrMUECKIE OOBEKTHI.
SlpkuMu TIpEMepaMu SIBIISTIOTCS. MH(EKIMOHHBIE 3a0oyieBaHUS. B 3aBHCHMOCTH OT TPHPOJIBI
BO30YAUTEINSA, UX MOXKHO KIaCCU(PHUIIMPOBATH HA HECKOJIBKO THUIIOB:
- OakTepuanbHble HHpekun (Ty0epKynes, OpromHoi Tug, xonepa u T.1.);
- BUpycHbIe WH(peKIuu (TpuIlll, BUpycHble renaTuThl, BUY-undexus, BUpycHBIA SHIEDATHT,
MOJTMOMHMEIIUT U T.J1.);
- TPOTO30iHbIE WHQEKINH, BO3OYIUTENIMH KOTOPBIX SBISIIOTCA pa3iIMyHbIe MpOoCTeHIne
(Mansipusi, 15MOJIM03, COHHAs 00JI€3Hb, U T.1.);
- rpuOKOBbIe HH(EKIUU (MUKO3BI).
B kauecTBe 0c000¥ pa3HOBUAHOCTH MHPEKIIMOHHBIX 3a00JIEBaHUN BBIICISIOT TAKXKE Mapa3uTapHble
(nHBa3MOHHBIE) 00JIE3HU, BHI3BIBAEMBIE TeIbMUHTAMU (HAIIPUMED, aCKAPHUJI03bI, TPEMATOI03bI) WU
YWICHUCTOHOTUMHU (TIeTUKYIIES, MUA3HI).
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K nmannoii rpynme 3a0071eBaHII MOKHO TaK)Ke€ OTHECTH HEKOTOPBIE BPOXKIEHHBIC IOPOKU PA3BUTHS
— (U3MONOTHYECKUE HApYyUICHHUs, BO3HUKAIONIME B XOJ€ BHYTPUYTPOOHOTO WM PpAHHETO
MOCTHATAJILHOTO OHTOTeHEe3a (HalpHMep, aJIKOTOIBHBIA CHHAPOM III0AA).
Xots neiictBue (paKTOPOB CpeAbl UTPAET PEIIAIONIYI0 POJIb B BOZHUKHOBEHUHU «IIPHOOPETEHHBIX )
3a00JIeBaHMH, TEYEHUE M MCXOJ OOJE3HM YacTO 3aBUCAT OT IeHeTHYecKux Qaxropos. Hampumep,
MOKa3aHo, YTO BEPOSITHOCTh CMEPTENHHOI0 MCXoJa MpH KopoHaBupycHoil mHpeknuun COVID-19
CYIIECTBEHHO TIOBBIIICHA Yy TMAIMEHTOB C CaxapHbIM JHa0eTOM, OpPOHXHMAIBHOW acTMOW H
apTepUaNbHON TUNEPTEH3UEH, TO €CTh MATOJOTMSAMH, KOTOPHIE YacTO HMEIOT T'€HETHYECKYIO
pUpPO.Y.
Boszmooicnel u Opyaue npaguiibhble s1eMeHmsl 0meemd.

3aganme 15. PaGora ¢ wu3o0paxenusamMum 00bekTOB. [Ipoananusupyiite
MIPEIOKCHHBIC N300PaKCHHS M BBITIOJTHUTE 3aJIaHUs, UCIIONB3Ysl OTBEAEHHOE TIOJIE.
MaxkcumanbHas oreaka — 10 6aioB.

1. ITepen Bamu cxemaTuueckuil puCyHOK, Ha KOTOPOM IPEICTABICHBI 2JIEMEHTHI, IPUHAJIeKaIne
JIBYM pa3HbIM opraHuzMaM. K KakuM mapcTBaM »KHBOHW IMPUPOABI OTHOCSTCS 3TH opraHu3Mbl? Kak
Ha3bIBAETCSl M300pa)kKeHHAs Ha PUCYHKE CTPYKTYypa, KoTopas (GOopMHpYyeTcsi B pe3yibTaTe HX
B3auMoencTBus?

Ortser:

[lepBriii Oopranu3M OTHOCUTCS K HapctBy Pacrenus, BTopoit - k mapctBy ['pubel. Ha pucynke
n3o00pakeHa MUKOpU3a (3HA0TpoGHas, apOyCKyIsipHasi, BE3UKYIAPHO-apOyCKYIJIIpHAs).

2. YKaxuTe TOYHbIE OMOJIOTHUECKUE Ha3BaHUS JIEMEHTOB, 0003HAYEHHBIX Ha pUCYHKE Iudpami 1,
2,3,4.

Ortser:

1 — xyieTku KOpHS pacTeHus, 2 — Tudsl rpuda, 3 — apOyckyna, 4 - Be3uKyna

3. Kakue ¢yHkuu BhIIOIHAET N300pakeHHas Ha pucyHke cTpykTypa? Kakosa poib 31emMeHTOB Ne
3 u 4? Ilpu oTBeTe onupaiTech Ha COOCTBEHHBIEC 3HAHUS U PE3YJIbTAaThl U3yUEHUS PUCYHKA.
Ortser:
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OOpa3oBaHne MUKOPU3BI — 3TO TPUMEP MYTYaITUCTUUYECKOTO (B3aUMOBBITOIHOT0) CUMOHO032a Tprda
u pacrenus. [lockonpKy MuIenuii Tpuda UMeeT OYeHb OOBIIYIO TUIOIIAIh TOBEPXHOCTH, MUKOPHU3a
MIOMOTaeT PACTCHHUSM IIOTJIONIATh W3 TOYBBI BOJAY W MHUHEpaJbHBIC BellecTBa (HAIpUMep,
coeauHeHus: Gocdopa). B cBoro ouepenp, Tpud moiydaeT OT pacTCHHUs OPTaHUYECKUE BEIECTBA —
MPOAYKTHI (POTOCHHTE3A.
OnemeHT Ne 3 (apOyckyisia) — 3TO MHOTOKPAaTHO Pa3BETBIICHHBIE ydacTku Tu¢ rpuba. bmaromaps
BETBJICHUIO YBEIMYMBACTCS IUIONIAb KOHTAKTa MEKAY ThdamMu rprba M KIETKOH KOpHS, YTO
criocoOcTByeT 60see 3¢ (HeKTUBHOMY OOMEHY BEIIECTB MEXKITY HUMH.
Onement Ne 4 (Be3uKyia) — 3TO B3AyTHE Ha TH(ax rpuda, BHIOIHSIONIEE 3aMacalonlyro ¢ yHKIUIO.
OH# 3a110JTHEHBI 3aTTACHBIMU TTUTATEIIbHBIMU BEIECTBAMU (B OCHOBHOM — JIUTIHIAMH ).



