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MumnncrepcTso 3apaBooxpanenus Poccuiickoit depepanuu

DenepabHOE rOCYIapCTBEHHOE OFOKETHOE 00Pa30OBATENBHOE YUPEKICHHE

1.

BBICILIEr0 0Opa30OBaHUA
«PsA3aHCKHM roCcy JapCTBEHHBINA METUIMHCKUY YHUBEPCUTET
uMeny akagemuka VL.IL ITagnosay
MunucrepcTBa 31paBooxpaneHus Poccuiickoi ®enepanuu
(OI'bOY BO PsasI' MY Munznpasa Poccrn)

11050 S

TEOPETHYECKWE 3AJAHUSA

B xonume XX B. Obl1 OTKPHIT HOBBIH Kiace MeMOpaHHBIX GeNKOB, KOTOpBIe

NOAy9IH/I¥ HA3BaHHE AKBANOPHHBLI. AKBanmopuHbl — cemeficTBo Mmeiaxnx (~30 x]la)
HHTeTPAJIbHBIX NPOTEHHOB, 00NEr4alOmMX TPAHCIOPT BOABI 4Yepe? MNIA3MATHYECKYIO
mMeMOpaHy KJETKH B OTBeT HAa OCMOTHYECKHE rpagueHTh.. OHU MIPAIT BasKHYIO POJbL B
KH3HEJeATEILHOCTH KJIeTKH H uUenoro opramusma. C uyem 3710 cBsizano? BriGepure
BEPHbIE YTBePKICHHUS:

1)
2)
3)
4)
5)

6)

AKBAIOPHHEI NIPOTYCKAIOT Hepe3 MeMOpaHy Bofy ¢ Gollee HU3KOM CKOPOCTBIO, 4eM TPU
ocmoce;

AKBaNOpUHE! NPOHUNAEMB] A 3aPSDKEHHEIX YACTHLL,

AKBaIOpUHEI COAEPHKATCA B MeMOpaHax TOJIBKO KUBOTHBIX KIIETOK;

C Hapywenusamu B paboTe aKBaIOPUHOB CBS3aH HeCaXapHblil AuaberT;

OTu GeNku OTBEHAKOT 32 BCACHIBAHME BOABI B COOMPAaTENBHBIX TPYGOUKAX ITOYEUHBIX
KaHalblIEB,;

IIpu neduumTe aKsanopuHa HapyIeHa CEKPELHS CAFOHB! H CIM3H ABIXATEIbHEIX IIyTeil.

Orser: mm



2. TnaBHBIM coOBITHEM BHYTpPEHHeH CTaJHHM OILIOJOTBOPEHHS Y MJCKONMHTAMUIHX
SBIAsIeTCS CyAb0a reHeTH4ecKOro MarepHasa o0eMX raMer, KOTOPBIH NpeTepmesaer
cylecTeeHHbIe H3MeHeHHsA. OHH 3aKI104a10TCA B CIeAYIOIIeM:

1) B reuenwe nepebix 24 yacos Mocie NPOHWKHOBEHMS CIIEPMATO30MAa OBOLMUT BTOPOro
NOpsJKa 3aKaHYMBaeT BTOPOE MeHOTHYECKOE JIeNeHHe U 00pasyeres BTOpoe PefyKIHMOHHOE
TENbLIE;

2) OBouMT BTOPOro MOpsAAKa CTAHOBUTCA AUIIOHIHEIM;

3) Ipoucxoaut perummkanys JHK B sapax NpoHyKIEYCOE;

4) B MOMEHT CIMSHMA B K&KAOM IIPOHYKIIEYCE COAEPHUTCS yaBoeHHoe KoaudecTso JTHK;

5) Tlocne crusHua saep, 6sicTpo 0bpasyercs MeTadasHas MiacTHHKa ¢ HabopoM 2 n 2c 1
IPOHCXOJUT NepROe JpOONEHHE 3UTOTEI;

6) B Teuenue mepBhix 24 4acos IIOCNE NPOHHMKHOBEHMS CIIEPMATO30MJa OBOLMT MEPBOTO
NOpsSIKa 32KaHYHUBAeT BTOPOE MEHOTHYECKOE AeNeHMe U 0OpasyeTcs nepsoe pelyKIUOHHOE
TENbLE.

Orser: |1]2] 4]

3. Ha 7-8 HegeJsie y nJ1oaa yeIoBeKa UMEIOTCS:

1) 5 Mo3roBHIX My3bIpeli FOMOBHOIO MO3ra;
2) 3 MO3rOBBIX My3BIPsS FOJIOBHOTO MO3r2;
3) TpexxamepHoe cepaLe;

4) YersipexxamepHOe Cep/Le;

5) Mpennouxa;

6) CdopmupoBaHHbIE YIIHBIE PAKOBHUHEL

OTtger: "l

4. Kaxkue ropMoHBb! BIiepPEbIE NIOBIISIIOTCH Y NO3BOHOYHBIX, BRIIISAIIMX HA Cyury?
1) Ilporectepon;
2) AnsaocTepoH;
3) BasonpeccuH;
4) AHTUIUYDPETHYECKUH FOPMOH;
5) ComartoTponuH;
6) AnpenanuH.

Oreer: |4 Y| DH



5. JKusnenusie $OpMbl KaKHX NAPa3sHTOB 4eI0BeKa MOIYT GbITh OOHApY:KeHBI HpH
MUKPOCKONHH KAIJIM NpecHoii Boasl? BeidepuTte Bce BepHEBIE OTBETHI:
1) MangpuiiHoro nnasmMoams;
2) TpuxwHennsl;
3) BoastaproBoii MyXH;
4) [ledeHouyHOIO COCaNbIMKa;
5) Ilmpoxoro nexTeua;
6) Pumrsl

OrBer: "

6. B  nocnensee Bpems B MCCIeIOBaHHSX N0  H3YYEHHI0 MEXaHH3MOB
NPOJO/IKHTE/IBHOCTH JKH3HH HA MOJeNSX KMBOTHBIX BHHMAHHME YYEHBIX BCEr0 MHUpPA
npusiekaer Heterocephalus glaber — roasiéi semuaexon, yHuxanabHbulii Buj IPLI3YHORB,
npoucxoasmuid W3  obaacth  Adpukanckoro Pora. Ilpoamanusupyiite xpupyio
CMEPTHOCTH 3TOI0 3KMBOTHOIG: MO OCH OPJHHAT OTJOKEH2 BePOSTHOCTL YMepeTh
B TedeHHe rofa (B NPOUEHTAX), 2 Mo 0cH abcuuce — BO3PACT roJioro 3emMiIexona (B roaax).
Bei6epuTe BepHbIe yTBepsiICHHS, XaPAKTEPA3YIONIHE 3TOr0 IPhI3YHA:
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Pucynok 1. Hnniocmpamuenas kpueas cmepmuocmu 2011020 3eMIEKONG

1) C BO3pacTOM BEPOSTHOCTL yMEPETh B TEYEHUE IO/ [TOBLILIAETCS,

2) KpuBas ero cMEpTHOCTH COOTBETCTBYET «KJIACCHYECKOM» IKCTIOHEHTE;

3) Bo3pacT >Ki3HM roIoro 3eMIeKoNa Takoi xe, Kak i y MbIIel, ¢ BO3pacTOM MPOSBISET
NPU3HAKHK BBIPAXKEHHOTO CTAPEHHS,

4) [Inato oTpaaeT CTaOMNM3AIMIO YPORHSA CMEPTHOCTH;

5) loneiit 3emitexon sxuMBeT Ha MOPSAOK A0NBIIE MBILIEH, IPOABIAS IPASHAKY

IpeHeOPEXUMOTO CTAPEHHS;
6)  KpuBas ero cMepTHOCTH JaNeKa OT «KIACCHYECKOM» SKCIOHEHTSL.

Ortger: m



7. UszpecTHO HeCKOIBKO crocofoB fecmoioro pazmuosxkenus. OcoGeHHbIM #BIsieTCs
noaud>MOpuonus. Bnepebie noaHIMGPHOHUIO Y JKHBOTHBIX 06Hapyxua . Y. Meunnkoe B
1886. BeibepuTe BepHBIC XapaKTEPHCTHKH 3TOTO CNIOCO62 PA3MHOMKEHHS:

1) ObpazoBanye HECKONBKUX 3apObILIEH U3 HECKOIBKMX 3UTOT;
2) Obpa3oBaHHe HECKONBKHX 3apO/bILIEH U3 OHOM 3UTOTHL;

3) O6pasyroTcs MOTOMKH pa3HbIX T0JI0B;

4) Y noToMKOB HabM0JAETCs MeHETUYECKHH MOTUMOPHU3M;

5) XapakrepeH 1715t GpOHEHOCLIEB;

6) Bcerpeuaercs y yenoseka.

Orser: [Z|h]6]

8. Bpa4 — 1aGopanT NpoaHaTu3MpPOBal MHUTOTHYECKOE JeeHHe KJIETOK PasIMuHBIX
THIIOE TKaHe#d /ISl MOACYETa MUTOTHYECKOro HHAeKkca Kaxaod. MHTOTHYecKHil HHAEKC
(MH) — rommyecTBo gensimuuxcs KiaeTok Ha 1000 xierok »toit Tkamu. BbLio BBLISICHEHO,
4TO H2 AHATH3HPYeMOM MHKponpenapare Ne 1 — MM = 100/1000, sa muxponpenapare Ne
2 — MM = 10/1000, 52 muxponpenapate Ne 3 — MU= 1/ 1000. Bri6epure u3 NpHUBEISHHOro
cnucka Haspanue THna TKaHu (I-III), koropomy cooreercrByror MU M mpumeps! TKanei
(A - 3), oTHOCAmMHXCST K KAMAOMY THIY (OOMH THN TKAHH MOMeET HMETh HECKOILKO
npuMepos). OTeeT 3anuumnTe B T26AMIY:

Twn Tkauu: IIpumepsb! TKaHE#H:
I. CrabunbHele A) SnuTtenuit TOHKOM KUIIKH
IL Ob6noenaomuecs b) DmbpuonansHbe
[1I. Pactymume B) KapauomuouuTs!

I") KpacHeiit KOCTHBINM MO3T
1) Onyxonessie
E) Hepenas
X) Snugepmric
3) Dwmans 3y608
Orteer:

MH Tun Tkanu (uudpoi) IIpumep (6yxenI)
100/1000 i B["Q_,
10/1000 I\ H >K
1/1000 [ BES




9. Ycranosute cooTBeTcTBHE LBeTa KpoeH (1-5) u Geska (A-/), onpeaensiiomiero 3rotT
UBeT, ¢ NPeACTaBUTE/ISIMU U3 PAsHBIX Ipyni :kusbiX opraunzmos (I - V). Oreer zamuwure

B Tabauuy:

IIser xporu:
1) KpacHsiii
2) XKenreli
3) 3ene”oiit

4) Tomyboii

Hazeanue Genka:
A) I'emornodusn
B) Xnopokpyopusx
B) I'emoBaragmit

I') l'emoumanux

IlpencraBurenu:
L. Ipuanynuasl,
[IeYEeHOTHe

II. OceMuHOrU

[Tl. Mnexkonurtatouue

IV. KonsuaTsie uepsu

5) ®uoneToBbIA 1) Temaputpus V. Acuuaun
OTser:
I{eer KpoBHM 1 2 3 4 5
Haz e
ﬁeﬂ:: . F} 6 l—’ B ‘ﬂ"
Ipeacrapurenn n AV IV | i
10. TpancnnanTanus — 3T0 NEPCNEKTHBHOE HANPAB/ICHHE B MeIULHHE, O3BOISIONIEE

OCYLUECTBAATL NEPECaAKy OPraHOB H TKaHeH. YCTaHOBHTE COOTBETCTBHE MEXIy BHIOM
TPAHCIIAHTANMH H €€ XapakTepHcTHKoH. OTBer 3anuummTe B Tabaumy.

Bua TpaHcnnanTanum:

I. Ayrorennas
2. Uzorennas

3. CunrenHas

4, Annoregsas
5. KceHorennas
6. Mmnnadranus

XapaxTtepucruxa:

A. Mexny onHOsSHLIOBEIMK OIH3HEAMK

B. JIorOp ¥ pelUNHEHT OJHO U TO K€ JIMLIO
B. Ot uyxoro yenosexa

I'. OT MBOTHOTO YEOBEKY
J. Mexay poacTBeHHUKaMu 1-# cTeneHu
E. Micnons30BaHKe CUHTETHYECKUX

MaTEepHaIoB
OrtBer:
Bun 1 2 3 4 5 6
TPRHCILIAHTANMHE
XapakTepucTHKA = B A f’ E




11. B sBoironuu KMBOTHOrO MHMpa BakHas DPOJib NPHHALIESKUT (GOPMHPOBAHMIO
MOJIOCTH TeNa. YCTAaHOBUTE COOTBETCTBHE MeKAY npeactasuteneM (1-7) u nosocrsio Teaa
(A -T'). OrBer 3anumuTe B TA6AHIY:

IlpexcraBurenu: Tlonocru Tena:
1. TleyeHOYHBIR cOCANBLIMK A —IlepBuyHas
2. Manspuiissiii KoMap b — Bropuunas
3. JlaHueTHHUK B — Muxkcouens
4. Yenopeueckas acKapua I' — TlonocTh Tena OTCYTCTBYET
5. DXMHOKOKK
6. Taexuelit Kirew
7. OBBIKHOBCHHAS raioKa
Otger:
IIpeacraBurens | 2 3 4 5 6 7
Ioaocth Tea A b A r r B B

12. OyeHb TOYHO NMPHCTYN 3TOTO MAPA3HTAPHOTO 3aGoseBaHHs omucan JCHOIbL Bepn B
pomane «TanncTeenHbIi ocTpoR». «epbepT MouTH BCE BpeMs J1exal B noIy3adbIThbH. Y
Hero Hayancs Gpen. JIuxopagka ewé He 04eHb MY4aJIa €ro, HO BCKOpe €€ NPHCTYNBI CTATH
MOBTOPSTBCA peryspHo. IlpueTyns! JUXOpaKy CONPOBOKIANUCE VBEIHYCHHEM MeUeHH.
Omn G6penun, merasnces, kpudai. Emy uyanaocs, yro on Gopercs ¢ nuparamu. IloTom cuisl
NOKHJANH €ro, ¥ OH JeXall B IIy0OKOM OLEeNeHEeHHH, 0e3 YyBCTB, Ge3 ABHIKEHHS». 32
OTKPBbITHe B KOHUe XX BeKa JexapcTBa OT 3Toro 3a00JeBaHHS HA OCHOBE MOJBIHH —
apremusun npodeccopy Kuralickoii akanemun TpagmunuorHoii Menununsl You You Tu
ObL1a npucyxnena Hobenerckan npemust mo gpusuonornn u mequuuse & 2015 r. OTBernte
Ha BONPOCHL:

O xaxom 3a6oneBaHny UAET peys?

Hasopure Bo3Gymurens storo 3abonesanus?

Kax uenosek 3apaxaerca a1um 2a601eBannem?

YKaXuTe INIaBHEIE CHMITOMEI HONE3HN.

Kak anarsoctupyror 310 3a60nepanue ceroams?

Kakue cymecTayror Mepsl npoduiakTiky JaHHOTO 3a601eBanus?
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13. B pamkax «['nmobansHoii crpaternn BO3 B o061actH nuTaHus, buznyeckoi
aKTHBHOCTH H 3A0POBbs» ObLl paspaoTad NuaH JeilicTBuii 10 KOHTPOMIO H
npodurakTuKe HeMHDEKUHOHHLIX 3a0ojeBanuii. MHOrHe HCCICIOBATENH VCTAaHOBHIH
OpsiMYI0 3aBHCHMMOCTb MENKIY COJiep:KaHHeM MOBAPEHHOH CONM B NHINEG H HNOKA3aTeleM
apTepHAJIBHOrO JabiaeHHs. M3BeCTHO, YTO (H3HOIOTHYECKH APTEpPHAILHOE JABIICHHE
3aBHCHT OT Cepe<HOro BbIOpoca (YacToTa cepleyHbIX COKpAIICHHH X yaapHbii o6bem) H
obuieroe mepu(pepHYECKOro COCYIHCTOrO CONPOTHB/IEHHS. BOBJeYeHHLIMH B npouece
H3IMEHEHHs] aPTEPHANLHOIO A2BJIEHHs TAKKe OKa3bIBAIOTCH JHIOKPHHHBIE MeXaHU3MBL
Ob6bsicHuTe, KaK M ¢ KaKHMH MeXaHM3MaMH CBSI3aHO NATONOTHYECKOE HIMEHeHHe
apTepHanbLHOTO AaBJeHus, 00yCIOBIeHHOe NOBAPEHHOH c0/Ib10. OTBEThTe HAa BONMPOCKI:

1. Kakre ropMoHEl OTBEHAKOT 32 BOJHO-COIEBOH 06GMen?

2. B KaKux xenes3ax CHHTE3UPYIOTCA 3TH FOPMOHBI?

3. Kaxue Tpoueccel BO3HMKAIOT NOA BIMAHMEM I3THX TOPMOHOB B CIy4ae H3GBITOYHOIO
NOTpebIeHNS YENOBEKOM XJIOpUAa HATPUS?

4. Kak ¥W3MeHUTCA BENMYMHA CEpAEYHOTO BHIGpOCa B ciy4ae M30BITOYHOTO MOTpebIeHHs
4EJIOBEKOM XJIOpHaa HaTpus?

5. Yto mpouzoHaeT ¢ meprubepuyeCcKAM COTIPOTUBIEHHEM COCYAOB MO/ BIMUSHHUEM YBETUYEHUS
COIEPKAHMSA XIOpUAa HATpUs?

6. Kax u3sMeHWTCs apTepHabHOE JaBIeHuE IPU H3BEITOYHOM NOTpedIeHr conu?

OTBernI:
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14. Pemnte 3ana4y. Bec B3pocaoi kyHuuns! cocrapiaser 1,8 xr. OcCHOBHBIM panHOHOM
SABASIOTCS TNMOJEBKH, Bec KOTOpbIX cocraeasieT 30 r. Cxoibko moieBoK mnoTpedyeres
CheCcTh [JeTeHbIY KyHHUbI BecoM 600 r (murancs HCKIIOYHTENLHO INOJEBKAMH) A1
JOCTHKeHHsl Beca B3pociol ocobu?
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Pemenue:

Orgert: Z{OOM/T

15. Pemiute 3amauy. Y muen MHpONOHe JOMHHMDYET HAX arpeccHBHOCTHIO. IIpu3Hak

BBICOKHX CAHHTAPHBIX cMOco0HOCTe#l (OYHCTKH sideeK W THe3J OT OONBHBIX H NMOrHOLINX
JUYHHOK M KYKO/JOK) O OTHOWICHHIO K MPH3HAKY OTCYTCTBHS 3TOI0 Ka4yeCTBa SBJIAETCH
peneccueHbIM. Cnoco0HOCTH, AKTHBHO ¢€OOHMPATh MBLIBIY € JIHNEPHBLI SBJISETCH
AOMHHAHTHBLIM NPH3HAKOM H Hac/elyercss NPOMeKyTouHo. CKpelluBalH arpeccHBHYIO
YHCTOMJIOTHYI0 MATKy, TIeTepO3MIOTHYK M0 TreHy AaKTHBHOCTH cGopa NbUIBLBLI €
MHpPOJIIOOMBBIM TPYTHEM, HMMEHUIMM TeHbl OTCYTCTBHS YMCTOMJIOTHOCTH H HH3KOMH
aKTHBHOCTH c¢0opa NeLIbUBLI (TPYTHH HMeIOT TralJIOHIHBIH Habop XxpomocomM B
COMATHYECKHX KjaeTKaX). Iloay4eHHbIX OT 3TOro cKpeliuBaHus ocobel, 0JHA U3 KOTOPBIX
Obl1a arpecCHBHA U MMeJIa B FeHOTHIIe T'eH aKTUBHOIo cbopa meLILIGL, a Apyras obaajana
CpeaHedl aKTHBHOCTBIO cOOpa MBLIBOBI, CKPecTHAM MexIy coboi. 3anmumure
reHEeTHYECKYI0 CXeMYy PelleHHS 3aJa4H H ONpele/INTe BeposTHOCTh (B %) mosiBJIeHHS BO
BTOPOM TNIOKO/JeHHH 0co0eil MHPONIOOMBLIX, YHCTONJIOTHBIX H CHOCOOHBLIX AKTHBHO
coOHpaTh NBLIBLUY B NEPHO] IBETEHUS JIOLEPHDL.
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IIpakTHdyeckoe 3aaaHue

JIMCT 0TBETA YYACTHHKA:

PaccMoTpHTe pHCYHOK rejsbMHHTA Ha JHere «Q». Omnpemendre THI,
KJacc M BHJOBOE Ha3BaHHEe reJLMHHTA, NPeJCTABJICHHOIO Ha PHCYHKe, H

3anuwiume ¢ mabauyy.
Hcnonn3ys uadopManuio Ha auctax A, b, B, BeinonnuTe 3afanus:

1) Buifepure Mo KaKMMH HOMEpaMH H2 JHCTe «A» yKazaHbl 4eTbipe
XapaKTepHbIe 0CO0EHHOCTH CTPOEHHMS U LMKJA Pa3sBHTHSA, NOJXOASLIHE AJH
naHHOro napasura. ugpe: 3anumume ¢ mabnuuy,

2) Brifepure nox KakuMH HoMepamu Ha Jmere «B» ykazaHel uerwipe
JHYUHOYHbIE CTaJHH, NPHCYTCTBYIOIIHE B NHKIEe Ppa3sBHTHHA JAHHOIO

napasurta. Hugpe: sanumume ¢ mabauyy;
3) Ha ancre «B» n3o0paxeHbl X035ieBa Pa3JHYHBIX Napa3HToB. Buibepure
YeThIpex NpeNcTaBHTe/NeH, SBISIOMIHUXCH X035eBaMH JAaHHOTO IeJbMHHTA.

Iugper 3anuwume ¢ mabnuyy.

Juer Q Jucr A Juct b, Jucer B,
JTHIUHKH X0351eBa

Cucrematuueckoe | Ne | Ne | Ne | Ne| Ne | Ne | Ne| Ne | Ne| Ne | Ne
HOJIOKEHHE

{1z\6|8 |12 |5

Tun:
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Knacc:
1othue o
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JImet «Q»




Juct A

Oco0eHHOCTH CTPOCHHSH

Al — IIpomMeKyTKI MEXIY
OpraHaMu 3aroOJIHEHE]
MIapCHXUMOMU

A5 — KumieyHuK COCTOUT U3
TepeIHEN U CpeHEN
KUIITKA

A2 —IlepBruHas 1noOIOCTH
Tena

A6 — Kunieuysuk COCTOUT U3
HEPEAHEN, CpEJHEN U
3aJHeN KUIIKHA

A3 — CeMeHHUKH

A7 — SIBngercs

PacIoIaraloTcs B 3afHEU | repMadpOaUTOM
JaCTH TeJla

A4 — CeMeHHUKHA A8 — Nmerores
PacIojIaraloTcs B CEPEANHE | METaHEQPUINH

TCJIA




Juct b

JINYMHOYHBIE CTAANU

b4— [Muctenepkonyg

b8 — OHKochepa




Jiuct B

Xo035geBa

SRR, M i

1 1 Ka0aHpl

1€

s - ., k o l
¢ o 3 . ]
£ et . 1

o .

B3 —Ko - B7 — Jeionek

B4 - I'pe13yHEI B8 — Paxu u xpaOer




