3agaHus NPaKTHYECKOro Typa 3ak/aro4uTeabHoro rana XXXVII1 Beepoceniickoi
OJIMMIIMAIBI IIKOJbHUKOB 10 0uosorum. 2021-22 yu4. roa. 11 kiacc

BNOJIOT'USA PASBUTUA KUBOTHBIX

O6opynoBanue: Marepuais:

Muxkpockon 1. ®uKCUpOBaHHBIC YMOPHUOHBI
HlecTriyHOUYHBIN TUTAHIIET — 2 T

[IpenapoBasibHas uria

[Tunerka ITacrepa

Kapannamm

Crekyia ¢ TyHKOU

Jluctel ¢ 3anaHUAMU

Jluct oTBETOB

N~ E

B stom 3aganun Bam npeajaractcsa U3y4uThb 0COOEHHOCTH 3M6pI/IOHaJIbHOFO Pa3BUTHA XOPAOBOIO
JKHNBOTHOIO. I[J'IH ITHX 1IeJIei HCIIOJIB3YIOT METOJ BU3YaJIbHbIX Ha6J'IIOI[eHPII>i H SKCIICPUMCHTAJIBHOT'O
Bo3JciicTBUI. B paMKax IIPAKTHYECKOro Typa B HaIIEM kabuHere Bam npeaaracTcsa
BOCIIOJIB30BAaThCA 3THUM MCTOIOM H BCIIOMOTaTeJIbHON HH(i)OpMaL[I/ICP'I U1 OIIMCAaHUA PA3BHUTHA
HMCIOIICTOCHA 00BEeKTA.

Jlnst Toro, 4TOOBI BBHIIOJIHHUTD 33/IaHUE, TPU MoMoIny nureTky [lacrepa moMecTuTe 3aposim Ha
CTEKJIO C JIYHKOW B HEOOJBIIOM 00BEME JKUAKOCTH U PACCMOTPHUTE €T0 IMOJ MAJIbIM yBEITUYCHUEM
MHUKpOCKoma. Bocmonb3yiTech npenapoBaibHOI UTIION, YTOOBI ITOBEPHYTH 0OBEKT, KOTAa OyaeTe ero
n3ydarb. M30eraiite BrIChIXaHUsI 00BEKTA, TAK KaK 3TO MOXKET PHUBECTH K ero nedopmanuu. [Tocme
TOT0, KaK 3aKOHYHTE M3y4aTh OOBEKT, BEPHHUTE €ro B Ty JYHKY IUIAHIIETa, I7I€ OH HAXOAMJICS B
Havaie. Byapre OCTOpPOXHBI M M30eraiTe TOMaJaHusl XUAKOCTH Ha OOBEKTHB W JPYrHe YacTh
MHUKPOCKOTMA (32 HEKOPPEKTHOE 00paIleHHue ¢ MUKPOCKOIIOM MOTYT OBITh CHATHI OAJLIbI).

l. N3ydyenne ™mMopdoI0ru4yecKoro CTrpoeHHMsl Pa3BHUBAKIIEIOCH O00bEKTA.
(32 6anna)

IIpumepnoe spems, 3ampauugaemoe Ha 8bINOIHEHUE 3A0aAHUsL - 25 MUHYM.

3ananue 1. U3yuurte cogep:kuMoe JIYHOK IuiaHmiera 1 m orBerbTe Ha BONpochl. OTBeTHI
BHECHTE B JIUCT OTBETOB.

3aoanue 1.1 K kakoii cuCTeMaTHYECKOM TpyIIe B TUIIC XOPAOBBIC OTHOCSATCS MPEICTABICHHBIC
o0bekthi? (1 6ant)

3aoanue 1.2 CootHecute umerolecs y Bac 00beKThI ¢ COOTBETCTBYIOIUMH CTAAUSAMU PA3BUTHUS
(manbl B u30bITKEe) (10 6ann08):

A — omnogotBopenwue/3urora (0 - 45 munyT mocse ormtogorBopenus (mpf))
b — ractpymnsinus (240 - 490 munyT nocine omnogotBopenus: (mpf))

B — npobnenue (45 — 135 munyt nocie omnogorsopenus (mpf))

I' — opranorenes (24 vaca nocine ortogpoteopenus (hpf) u nanee)

J — weitpymsinus (490 — 660 munyT nocine omnogoTBopenus (mpf))

E — pannss 6mactyna (135 - 180 munyt nocine omnogotsoperus (mpf))

K — cpennss onactyna (180 — 220 munyT nocine ortogoTBopenus (Mpf))

3 — no3uss Oacryna (220-240 munyT nocine ortogoTBoperus (Mpf))



3ananue 2.

3aoanue 2.1. PaccMoTpuTe M 3apucyiiTe 3apojblil, HAX0AsMiica HA Hau0oJiee MPOABUHYTOI
CTaJuM, Bbi0epuTe M3 NpPeJI0KEHHbIX B TA0JMIe CTPYKTYP/OPraHoOB Te, YTO Pa3IMYUMBbI Y

JAHHOI0 00bEKTAa, H OTMETHTE UX Ha caeaHHoM Bamu pucynke uuppamu (1-7) (14 6annos).

1 2 3 4 5 6 7
Cepmrie I'ma3 Xopaa CoMHTEI CryxoBoit Kentounerit | MenaHOIHMTHI
My3bIpeK MEIIIOK

3aoanue 2.2. CooTHecuTe OTMeuyeHHble Bamu Ha pucyHke mudgpaMu CTPYKTYPbI/OpPraHbl ¢

HCTOYHHKOM npoucxo:kaeHus (A-7K) (nanbl B u30bITKe) (7 6a/17108).

A b B r i E K
Hetipoaktonepma | IlokpoBuas | OceBas IIpomexyrounas | boxoBas Ouroaepma | HepBubrit
3KTOJEpMa | Me30JepMa | Me3oaepMa MJIACTUHKA rpeOcHb
ME30JI€PMBbI
Il. MHMccaenoBanue poJi CHTHAJIbHBIX KACKA/I0B B PA3BUTHM. (18 6annoe)

IIpumepnoe spems, 3ampaqugaemoe Ha 8vinoaHenue 3adanus - 20 munym.

CouM JUTHS NPUMEHSAIOTCS NPH JIeYeHUH PA3JIMYHbIX MATOJIOTHIl NCHUXUKH, B YACTHOCTH
oumnoJsisipHoro paccrpoiicrea. Ilpu 3TOM OCHOBHBIMU MHIIEHSIMH JUIsi HOHAa Li* siBasirores
KkuHa3a riukoreHcuurassl (GSK3) u unosutoadocdaraza (IMPase). Hecmorpst Ha To, 4TO
JileYeHHe C MCIO0Jb30BAaHHEM IPEnapaToB Ha OCHOBe coJiedl JquTHA 3¢ ¢eKTUBHO, BBICOKHE
KOHLCHTPAaMH JTHX COeJMHEHHH 00/1aJaI0T BbIPAKEHHOH JIMOPHOTOKCHYHOCTBIO. s
U3YYeHHs] MOJO0HBIX HeXeJaTeJbHbIX 3((exkToB MW MexaHH3Ma HUX Pa3sBUTHA 4acTo
HCIIO0JIB3YIOT 3apOAbIIIM XOPAOBBIX )KHBOTHBIX.

Bam npeniaraercsi nopasMbIIISTH HAJ pe3yJibTaTaMH dKcnepuMenTa. B mynke 6 nmianmera
2 HAXOAWTCS 3apoabinl, KoTopblii moasepriau Bo3aeiictBuio 0,3M LiCl B Teyenue 10 MunyT,
nocjae 4Yero OTMbLIM H KYJbTHBHPOBAJIM B YMCTOH BoAe A0 craguu 24 4acoB mocie
OI100TBOpPeHMs. B TyHKe 5 muiaHmeTa 2 HAX0AUTCA 3apPOABILI U3 IPYNIbI KOHTPOJIS.
Paccmorpure 3MOpPHOHBI M3 IKCHEPHMMEHTANBHOM M KOHTPOJIBHON IPyNNbl M OTBETbTE HA
BOIIPOCHI:

3ananne 1. Ha nuddepeHmpoBKy Kakoro 3apoibIIeBOro JIMCTKa okasan Bo3jaeictBue LICl? (2
oanna)

3aganme 2. PaccMoTpuTe amarpaMMmy 3aBHCHMOCTH Pa3BUTHS ABYX BapHaHTOB aHOMAIUH OT

MoMeHTa Havaja Bo3aeiictBus LICl Ha 3apopim.
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Hauyano BO3AeWCTEMA (MUHYTEI Nocne onnogoTeopeHuA (mpf))

3aoanue 2.1. Kakas anoMmanus pa3BuiIaChb y 3M6pI/IOHOB M3 BAlICr'o 3KCIICPHUMCHTA U B YEM UMCHHO

oHa nposiBuiIace? (4 oanna)

3aoanue 2.2. Tlpennonoxure, Ha KaKOW CTaguu pa3BUTHs HAXOIWIHCh IMpEAOCTaBlIeHHbIE Bam
IMOPHOHBI BO BpeMs Bo3aelicTBus Ha Hux LIiCl. (2 6anna)

3. W3BecTHO, 4TO B pPa3BUTUU 3apOAbIIIeH BAaXHYIO DPOJIb WUIPAIOT TPAJUEHTHl Pa3TUYHBIX
MoJieKyl. B wacTHocTH, mpu omnpeneneHUuH IOPCOBEHTPAIbHOW OCH 3apojblllla KIFOUYEBBIMU
SBJIIOTCS TAKME 3BOJIOLMOHHO KOHCEpBAaTUBHbIE (hakTopbl-aHTaroHucThl, kak BMP u WNT, paBHo
KaKk M AaKTHUBUPOBAaHWE WM HWHTUOMPOBAHUE COOTBETCTBYIOLIMX CUTHAJIbHBIX KAaCKaJOB.
HccnenoBatenu n3 MHcTuTyTa MccienoBaHus paka B JIOHIOHe M3ydaiau ydyacTHE CHUTHAJIBHOIO
kackana BMP B ¢dopmupoBanum rpanuil HeHpodKTOAepMBl. [l 3TOro MNpOBOAMIU aHAIU3
aMOpHOHOB Tocie N Situ rubpummsamuu (merox meuenms PHK). Ha wumoctpamum Huke
Npe/ICTaBIeH NaTTepH dKCIpeccuu reHa bmp2b B 3apoabiiie (CHHUIA IIBET COOTBETCTBYET 00IacTH

aKTHUBHOM 9KCIIpECCUU reHa).

BUA, cOOKy

BU/J, CBEPXY

bmp2b




Hcnone3ys umerontytocs y Bac nundopmariio oTBeTbTe Ha BOIPOCHI:

3aoanue 3.1. Ha xakoii CUTHAJIBHBIN KacKaJl, U3 yKa3aHHbBIX Bbiiie, Bo3zekcTByeT LICI? (2 oanna)
3adanue 3.2. K akTuBaIu Wi MFHTHOMPOBAHMIO 3TOTO Kackaaa nmpuBoauT Boaeictue LiCI?

(2 6anna)

3aoanue 3.3. Boibepure Beproe(bie) yrBepxaeuuc(s) (6 6ainos):

1 — Mexanu3m pasButusi dMOpuorokcudeckux 3¢p¢dextoB npu BozxaeiictBuu LICI cBszan ¢
axtuBanueidr GSK3, npuBojsaimeit K ”HrHOMpoBaHUIO curHaabHOTO Kackaaa WNT;

2 — Pa3BuTHe pa3HBIX BAPUAHTOB aHOMAIMI IOCJIE HAavala BO3IEHCTBHs HOHOB Li* Ha sMOpHOHBI
OOBSCHSETCS TEM, YTO Ha Ooyiee paHHUX CTAAMAX KIETKM BCErO 3apojbllia eme o0JagaroT
KOMIIETEHIMEH K BOCTIPUHSITHIO IOPCATN3YIOIIET0 MM BEHTPAINU3YIOIIETO CUTHATIA, B KTO BPeMs KaK
Ha 0oJiee MO3THUX CTa/IuA CyIb0a KIETOK I€TEPMUHUPOBAHA;

3 — Ipwu Bo3xeiicTBuu MoHOB Li* Ha 5MOproHbI Ha cTagun 64 61acTOMEPOB IPOUCXOAUT HAPYILICHHUE
cootHomenuss BMP u WNT, mnpuBomsmee k 100% BO3HMKHOBEHHIO JIOMOJHUTEIBHBIX
OpraHM3aTOPOB (3apPOABIILIEBBIX MIUTKOB) H AOPCATU3AINH 3apO/IbIINIA;

4 — Ipu BozaeiicTBum LiCl mpoucxoaut pacumpenue odaact dKcpeccuu bmp;

5 — Jlna yenoBeka NpUEM IpenapaToB Ha OCHOBE JUTHS Ha MO3JHUX cpokax OepemeHHOCTH (20

HCACA U z[aﬂee) HC 6yI[eT MNPpUBOAUTH K CCPbE3HBIM AHOMAJIUAM PA3BUTUA 3M6pI/IOHa;



