BcOIll no 6uonoruu, peruonanbHbii dtam 2023-24, 11 k., Bap.1

3AJAHUSA
TEOPeTHYeCKOro Typa PernoOHAJIbHOIO0 3Tana
XL Bceepoccuiickoii oMM aabl IIKOJILHUKOB 110 6uoorun. 2023-24 yu. roga.

11 knacc BAPHUAHT 1
Jlopozcue pedosama!

Toszopasnsiem éac ¢ yuacmuem 8 pecuoHaIbHOM dmane Bcepoccutickoil onumnuadvl wkoIbHUKOS
no ouonoeuu! Omeeuas Ha 0NPOCHL U BLINONHSSA 3A0AHUSL, He Chewume, mak KaKk omeemovl He ce20d
OUeBUOHBL U MPeDYIOM NPUMEHEHUSL He MOAbKO DUOLOSUYECKUX 3HANHULL, HO U 00well 3pyouyull, 102UKu
u meopuecko2o nooxooa. Ycnexa Bam 6 pabome!

Yacts 1. Bam mnpeanaraiorcs TecToBble 3aJaHus, TpeOyromue BbIOOpa TOJIBKO OJIHOTO
OTBETAa U3 YETHIPEX BO3MOXKHBEIX. MaKCHMaIbHOE KOJUYECTBO 0AJUIOB, KOTOpOe MOKHO HabpaTh — 30
(mo 1 Oamry 3a KaxIoe TecToBoe 3anaHue). VMHaekc oTBeTa, KOTOpBI BBl CUMTaETe
Han6onee IMMOJIHBIM Y MIPABUJIbHBIM, YKAKUTC B MAaTPUILIC OTBETOB.

1. Ha pucyHke npeacTaBJieHO CTPOeHHE BUPYCHOM YaCTH bl
JAHK-conepxamero agenoBupyca. Boioepure npaBujibHoe
yYTBep:KIeHHE:

a) MPH 3apaKEHUH KJIETKU BUPUOH POTHIKAET MEMOpaHy U
BrpsickuBaeT JIHK B nuromnnasmy;

0) Ut IpaBUIILHOM COOPKM BUPHUOHA OEIKU Karcua JOJKHBI
oOpa3zoBsiBatbes B JI1P;

B) HOBbIE BUPUOHBI MOTYT IOKMHYTh KJIE€TKY TOJIBKO 3a CUET €€
JIN3UCA;

T') aJICHOBUPYCHBIE BEKTOPHI JTOHKHBI OBITh HCKYCCTBEHHO JIMIIICHBI «IITUTIOBY, YTOOBI H30€KaTh
00OYHOH BUPYCHOU MH(EKIUH.

2. Ha»nsaexkTpoHHbIX doTorpadusx nokazanbl ¢parMeHThl KJIETOK BOJAOPOCIIeil U3 0THOT0
otraena. Onpenennre, K KAKOMY OTAeJIly OHH OTHOCATCS, HCXOAS U3 TOIr0, KaKkue

O6o3nauenusi: Py — nupeHona; S — kpaxmad.

a) KPUCTHI B MUTOXOH/IPHSIX TUTACTHHYATHIE, XJIOPOTIACTHI TIOKPBITHI IBYMSI MEMOpaHaMH,
MPOAYKT aCCUMIIISAIINU OTKJIAJBIBACTCS B IJIACTUAAX, CIIEAOBATEIHLHO, 3TO BOJIOPOCIH U3
otnena Xmopodurta (3ereHbie BOAOPOCIN);
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0) KpUCTBI B MUTOXOHAPUSIX TJIACTUHYATHIE, UMEETCS MUPEHOU]I, a MPOYKT aCCUMUIISILIU
OTKJIaJbIBAETCS BHE IUIACTU/IBI, CIIEJOBATEIHLHO, TO XapOBbIE BOJOPOCIIH;

B) TUJIAKOHU/IbI B TUIACTUAAX PaBHOYIaJICHHbIE, KPUCTHI B MUTOXOHAPUSX IJIaCTUHYATHIE,
MPOJYKT aCCUMUJISIIMU OTKJIAJBIBACTCS B IIUTOILIA3ME, CIIeI0BATENbHO, 3TO KpacHbie
BOJIOPOCIIH;

') THJIAKOU/IBI B IJIACTUAAX PABHOYIAJICHHBIE, UMEETCS MUPEHOU I, TIIACTUABI IIOKPHITHI
4eThIphMsI MeMOpaHaMH, ClIeZ0BaTeNbHO, 3T0 Bypbie Bogopociu.

s anaspooHoro opo:kenus y oakrepuu Lactobacillus acidophilus xapakrepno:
a) BBIJICIICHUE YTJIEKUCIIOTO ra3a;

0) oOpazoBaHKE YTHIOBOTO CIIUPTA,

B) 00pa3oBaHNE MOJIOYHON KHCIIOTHI,

') OKHCIIUTEIbHOE (GOCHOPUITUPOBAHHE.

Ha pucynke nzodpakeHo Moxoodpa3Hoe pactenue. Bugumblii Ha
PUCYHKe XapaKTep BCKPBITUA KOPO0OUYKHU (ctopoduTa) nNo3BoJsIIOT
OTHECTH JAHHOE PACTEHHE K OT/eJy:

a) Autoreporossie (Anthocerotophyta) ;

0) ITeuénounuku (Marchantiophyta),

B) Mxu (Bryophyta);

r) Takakuesie (Takakiophyta).

Kakoii 3B0/1II01MOHHBII NpoLecc MOTr o0ecnevYnTh nepexos oT
JApeBeCHBIX KU3HEHHBIX (JOPM K TPABAHUCTHIM?

a) UIMOAJaNTals;

0) npeiid reHos;

B) HEOTCHHUS,

r) o01as AereHepanus.

B xoHyce HapacTaHusi KOPHA ABY/0/J1bHOI0 PACTEHUS Pa3JIM4Yal0T TPU
CJI051 MEPHCTEMATHYCCKHUX KJIETOK: IJIEPOMA, epudjieMa U AepMATOKAJIHIITPOreH.
IIpennososxkum, B pe3yibTaTe MyTAIMHU KJIETKH IJIEPOMBI NepecTAIN MOJTHOLEHHO
auddepeHUPOBATHCHA, YTO UX MPOU3BOIHbIE 00JIbIIIE HE CTIOCOOHBI MOJTHOLEHHO
auddepeHunpoBaThesi M 00pa3y0T TKaHb, IOXO0KYI0 HA OCHOBHYIO apeHxumy. B
pe3yJabTaTe 3TOro0 B JaHHOM KOpHe:

a) HapyIIUTCS BOCXOASALIMH TPAHCIIOPT BEIIECTB OT KOPHS K CTE0IIO;

0) HapymmMTCs N30MpaTeNbHBIN HAIIPaBICHHBIN paJiialbHbIA TPAHCIOPT BEIIECTB;

B) HapYLIMTCS MEXaHU3M BCAChIBAHUS BEILECTB U3 ITOYBHI,

') U3MEHUTCS HAIIPaBJIEHUE POCTA KOPHSL.

Ha pucyHke npeacraBieHa 4acTh cTedJIs1 pacTeHHsl, HCIO0Jb30BAHHOT0 H3BECTHBIM
HOPBEKCKHMM nyTemecTBeHHMKOM Typom Xeiiepaaaom 1Jisi HOCTPOMKH IJI0TA,
HA3BAHHOI'O B YeCTh JIETeHAAPHOI0 reposi NoJIMHe3nicKkoro 3moca «Kon-Tukm».
MarepHnana 1 KOHCTPYKIHA IL10TA, OJHOCTBIO COOTBETCTBOBAJIM ONIMCAHUIO IIJIOTOB, HA
KOTOPBIX iPeBHHE HHKH COBEPLIAJIH JJINTeJbHbIe MOPCKHUE NMyTeIeCTBUs: OH ObLI
JIETKHM, IPOYHbIM U BIOJIHe MaHeBpeHHbIM. Ha Hem Typ Xeiiepaaa u nathb ero
cnyTHUKOB B 1947 roay npouiu nytsh no Tuxomy okeany ot 0eperos FO:xxHoii AMepuku
10 ocTpoBoB [loMHe3un, 10Ka3aB TeM caMbIM BO3MOKHOCTH MUTPALIMY IPEBHHUX IJIEeMeH
€ O/IHOT0 KOHTHHEHTA HA Apyroii. OCHOBBIBasICh HA MOKA3aTeJIsIX, IPEICTABJICHHBIX B
Ta0JIMIe, MOKHO NMPEANO0J0KUTh, YTO IJI0T KoH-TuKM ObLJI H3rOTOBJIEH U3:


https://ru.wikipedia.org/wiki/Lactobacillus_acidophilus
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a) CekBou,

0) TUKTOHBI;

B) OXpOoMBI;

r) I'BasgkoBoro
JepeBa.

Tabmuma 1. [T1oTHOCTE ApeBECHHBI APEBECHBIX PACTECHUI

Bun pacrenus [noTHOCTE ApEBECUHBI
Kr/m?

CexkBoiis BeuHo3eseHas (Sequoia sempervirens) 410

TukToHa Benukas (TukoBoe faepeBo) (Tectona grandis) 670

Oxpoma nupamugansHas (bansca) (Ochroma pyramidale) 150

I'BasikoBoe nepeBo (Guaidacum officindle) 1280

Y MHOrHX 10/1r0 XpaHsIMXcs (3MMHHUX) COPTOB s10JI0K MSIKOTH OBICTPO TeMHeeT NP
KOHTaKTe ¢ BO31yxoM. KakoBa npuynHa noreMHeHus?

a) Takue A0JOKU YMEIOT OBICTPO MPHU KOHTAKTE C KUCIOPOJIOM BO3AyXa CHHTE3UPOBATH
AHTOLIMAHBI, KOTOPBIE OKPAIINBAIOT MAKOTh U 3AIIMIIAIOT IO TPU XPAaHEHUH ;

0) B Takux s0J0KaX MHOTO KeJie3a, KOTOPOE MPH KOHTAKTE ¢ KUCIOPOJIOM BO3/IyXa JaeT Oypoe
OKpaIlIMBaHUE,;

B) B 3THX sI0JI0KaX MHOTO sI0OJIOUHOM KUCIIOTHI, OHA caMa o ce0e OKpalieHa B Oypblil 1IBET, IpU
paspe3aHuu f6J0YHas KUCIOTA BBIXOJUT U3 OBPEKICHHBIX BaKyoJel, U Mbl BUIUM
KOpPUYHEBOE OKpalllBaHUE;

I') B TAKHX 50JI0KaX MHOTO (DEHOJIHBIX COETUHEHNH, 3alIUIIAIONIIUX 17101 OT TpUOOB MpH
XpaHEHUH, ITH BEUIECTBA MPU KOHTAKTE C KUCIOPOJOM BO3/yXa OKUCISIOTCS O OKPALICHHBIX
XUHOHOB.

Pacrenus OLICHUBAKT KAYECTBO U KOJIHYECTBO CBE€TA C IOMOILIBIO CUCTEMbI
(¢poropenenTopos. B 3 THOIHPOBAHHBIX (BHIPOCHINX B TEMHOTE) PACTEHHUSIX MOCJe HAYAIa
OCBelleHUsl 3aIyCKaeTCcs KU3HEHHO BasKHbIH Npouecce 1e3THOIALUH,
CONPOBOKAAKIIUIICA MHTHOMPOBAHMEM YAJTHHEHHUSA THIIOKOTHWIIA, PAa3BOpaYMBaHUEM
ceMsi/10J1eil, CHHTEe30M XJIOpO(uia, B pe3yabTaTe MPOPOCTOK NMEePeXoaUT K
aBTOTPO(PHOMY CYLIECTBOBAHHIO M YK€ He 3aBHCHT OT 3aI1aCOB NMUTATEJbHBIX BEIEeCTB
cemenu. PaccMoTpute npeacrapiaennbie gororpadgum pacTeHuil apaéuaoncuca JUKoro
THna (JIT) n oxHOro U3 MyTaHTOB M OTMEThTE NPABUJIbHOE YTBEPK/ACHHUE:
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TEeMHOTa B cunnitceer | C  KpacHbiit
cser

ar MYTaHT

a) B IIpoHeCCe ACITUOIUN YIACTBYIOT TOJIBKO Q)OTOpeHGHTOpLI CHUHETrO CBCTA,

6) B ITpoLecce ACOTUOISINUN YIACTBYIOT TOJIBKO (bOTOpGI_IeHTOpLI KpacCHOI'O CBETA,

B) Y MYTAaHTa B OTBCT Ha CUHHUU CBET JEATUOJISILIUS IPpOUCXOOUT HE IMOJIHOCTHIO, MOKHO
MMPEAIIOJIOXKUTD, YTO 3TO MYTAHT I1O (I)OTOPCI_ICHTOPY CHHETO CBETA,

F) Yy MyTaHTa B OTBET Ha KpaCHLIﬁ CBCT ACOTUOJIALMUA IIPOUCXOOAUT ITOJITHOCTBbIO, MOJKHO
MMPEAIIOJIOKUTD, YTO 3TO MYTAHT I10 ¢)0T0peuenT0py KpaCHOI'o CBETa

Tpaxen nmayka-KpecTOBHKA BHITIOJHAOT (PYHKINH

a) CIIMHCTBCHHBIX OPT'aHOB ra3000MEHa;

0) BO3yXOHOCHBIX ITyTEH JJIs1 COOOIIECHUS JIETKUX C BHEIIHEHW Cpeion ;
B) JIOMOJIHUTENBHBIX OPraHOB ra3000MeHa;

T') TPAHCIIOPTA KUCIOPO/Ia KO BCEM OpraHaM U TKaHSIM.

OJs1eHbs KPOBOCOCKA, HJIH JIOCHHAS BOLIb
(Lipoptena cervi) — mpeacraBuTeIb OTpPsiAa
JBykpbliabie. UMeeT 001MpHBI apeasa Ha
Tepputopuu EBpa3zun — or CkanaAnHaBumn
o Kuras, 3aBe3ena tak:ke B CeBepHY10
AMepuky. Umaro o60ux nosj10B nuTawTCs
KPOBBIO TeIVIOKPOBHBIX I03BOHOYHBIX.
OCHOBHBIMH POKOPMUTEISAMH CJIYKAT
NpeACTABUTEIH CeMEHCTBA 0JICHBUX 1
KPYIHBIH porarslii ckoT. B3pociibie
KPOBOCOCKH IOKUAAIOT KONBITHBIX, CH/ASA
HA PaCTEHHAX, M ATAKYIOT ¢ BO3yXa.
Oxka3zaBmnch HA MOBEPXHOCTH TeJIa
NPOKOPMHTEIS, KPOBOCOCKH COpachIBaKOT
KPbLIbs U IPUCTYNAKOT K MUTAHHUIO.
CaMKM OTPOKAAIOT )KMBBIX JIHYMHOK, YyiKe
PA3BUBIIUXCH 10 CTAJAMH NMPEIKYKOJIKH.
IIpeakykoKH MaAal0T HA 3eMJIIO0,
NPeBPaIAOTCA B KYKOJIKH B IIyIIAapUH U
3uMyIOT. BecHoii pasBuTHe
BO300HOBJISIETCSI, H K KOHILY JIeTa U3
NylnapueB HAYMHAKOT BBIXOAUTH HMAro.
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KpoBocockn MOryT nUTaThCSl KPOBBIO YeJI0BEKA, XOTS U He CIIOCOOHBI NP 3TOM
3aBepPIIUTH CBOW KU3HEHHbIN HUKJI. OJIeHbSI KPOBOCOCKA MPEACTABJISAET ONACHOCTD JIsl
4eJI0BEKAa, TAK KaK MOKeET ObITh MEPEeHOCYNMKOM 3200/ 1eBAHUSA:

a) TPUXUHEIIERA;

0) PXMHOKOKKO3a,

B) Ooppenno3a;

') CHOMPCKOI1 SI3BBI.

HIncTocoMo3bl — 3TO rpynna napasuTapHbIX 3a00J1€eBaHUi, BbI3bIBA€MbIX
JAUTEeHEeTHYeCKUMH cocaibiukamMu u3 poaa lllucrocoma (Schistosoma). lllucrocomMo3bl
pacnpocTpaHeHbl B TPOMHYECKHX PErHOHAX M HAHOCST CYLIECTBEHHDBIN Bpe/ 310POBbI0
YeJI0BeKa; XPOHHYECKAs HHBA3HS MOKET B HEKOTOPBIX CJyYasiXx IPHBECTH K CMEPTH.
IMonuMaHue JKU3HEHHOT0 MKJIA IIMCTOCOM M HX B3aMMOOTHOIIEHHIA ¢ X03s1eBAMH
MOMOraeT pa3padaTbiBaTh Mepbl NPOPUIAKTHKH U JiedeHusi. PaccmoTpuTe cxemy
sKu3HEeHHOro nuKJia [IMcTocoMbl AMOHCKON H CXeMy BEHO3HBIX COCY/0B YeJI0BEKA.
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BoiGepuTe HanboJiee BepHOe ONMCAHME YT MUTPALMM IIHCTOCOM B OpraHu3Me
yesioBeka (1-8 Ha cxeme):

a) apTepuH — BEHbI — cep/iile — JETKUe — ceplle — apTepuu — MeYeHb — BOPOTHAs BEHA;

0) BeHBI — ceplle — JIETKUE — OPOHXH U TPaxeu — FOPTaHb — JKEIYJOK — KUIIEUHUK —
OpbDKEeeUHbIE BEHBI;

B) apTepHH — IIEYCHb — BOPOTHASI BEHA — CEPJIIIE — JIETKUE — OPOHXU U TPaxew — TOPTaHb —
KHUIICYHUK;

T') BeHBI — Cep/Ile — JETKNUEe — CepAIe — apTEPUN — ITeYEeHb — BOPOTHAS BEHA — OpbIKEEUHBIC
BEHBI.

Kakmue n3 nepe4uciieHHbIX IPYII KOCTEH 00eCneYrBaOT PaclIipeHre POTOIrJI0TOYHOM
MOJIOCTH NIPH BCACHIBATEIbHBIX ABH/KCHHSAX Y KOCTHCTBIX PbI0 BO BpeMsl NUTAHUSA HJIH
AbIXaHMA:

a) MOJIBECOK, HEOHAsA, KBaJIpaTHas!, KOCTH Ka0epHON KPBIIIKH ;

0) BepXHEUEeIIOCTHAsA, COWICHOBHAs, MPEUETIOCTHAs, KOCTU aOepHO! KPBIIIKH;

B) KBa/IpaTHas, MepelHeyIIHasl, IOJJBECOK, KOCTH Ka0epHOU KPBIIIKH;

I') IpeIYeIIIOCTHAs, BEpPXHEUENIOCTHAs, 3yOHas, KOCTHU jKa0epHOM KPBIIIKH.

N3 nepeunciieHHBIX IPYNN KOCTeH K MO3rOBOI 4YacTH Yepena KOCTHCTHIX PbI0 OTHOCATCA :
a) HEOHas1, TOOHasl, TEeMEHHAasl, COITHUK;

0) couJICHOBHAs, TIOJIBECOK, BEPXHEUEIIOCTHAs, IPETUETIOCTHAS;

B) CpeaMHHAasi 00OHATENIbHAS, TIEPEIHEYIIHAS, HOCOBAsI, 3aThIJIOYHBIE;

I') KBaJ[paTHas1, 3yOHas1, KPbUIOBUHBIE, TApACPEHOM L.
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Corpyanuku ¢pupmbl Minona Macka «Neuralink» o0yuniin 00e3biHy UTPATh B TUHT -IIOHT
Ha koMnbloTepe. [Ipu 3T0M OHa He MCNOJIB3YeT AxKONCTUK. CUTHAJ, YNPABJIAIONINH
KYPCOpPOM, NOCTYNAaeT MPSAMO B KOMIIBIOTEP OT MY4YKa 3JIEKTPOAOB, B:KMBJIEHHBIX B €€
mo3r. Kak Bel 1ymaeTte, B KaKoil y4acTOK KOPbI 00JIBIIMX MOJIYIIAPUIA BiKHBIEHbBI
3JIEKTPOAbI?

a) IpeleHTpalIbHAS 00JIaCTh;

0) mocTIEeHTpaIbHAs 00J1aCTh;

B) HIDKHEBUCOYHAsI 00JIaCTb;

') TEMEHHAasl Kopa MpaBoro MoJyIapHsl.

B xakoii ¢ppakuuu Oyayr
COJEPKATHCH ArTJIIOTHHOTeHbI
1nocJjie HeHTpU(PyrupoBaHus KPOBU
IV rpynnei?

a) l;

0) 2;

B) 3;

T') HA B OJIHOW U3 HHX.

Kakoe siBjieHue n300pakeHo Ha cxeMe HUKe?

0 MB

4—- 250 MC ——8 >

-85 MB _4_J

BHekneTo4Han cpeaa

Na* Na* g2+ Na*
Caz" Ca?+ Ca?*
——§ |-r—'—t +——
K. Ca2# + A 1 l s +
K K K+ K+ K

BHyTpukneToyHan cpepa

a) MOTEHIIUAJ JEHCTBUS TUTAHTCKOTO aKCOHA KaabMapa;
0) MOCTCUHANTHYECKUH MOTEHITMA CKEJIETHON MBIIIIIIBI;
B) MOTEHITMAJ ICHCTBUS MBIIIIEYHOUW KJIETKH CEep/la;

') HOTEHLIMAaJ OUTTIOISIPHON KIJIETKU CETYaTKH.
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18. Ha cxeme u3o0paskeHa KJeTKa:

19.

20.

21.

Na*
g 3 Na*
H*

2K*

Calt

<< Na*
L < 3 Na* <
) I
S cr it S
|_ ~ O
© —==—> Ca? e
< R Mapamzopmon o

ame o4 <
3<: < <
n I
= Mal
< S
x <<
< ()
C <
< o

NH3

-

a) SHIOTEIHS KPOBEHOCHOTO COCY/1a;

0) AMCTaIbHOTO U3BUTOIO TOYEUYHOTO KaHAJIbIIA;
B) DIUTENINS KOXKH;

T') SHIOTENIUs OpoHXa.

IleBune NTHLBLI UMET YHUKAJbHBIE JONOJHUTEIbHbIE XPOMOCOMBI — XPOMOCOMBI
1n0J10BbIX KJIeTOK (XIIK), KoTopble HAaCAeaYHTCS TOJBKO 110 MATEPUHCKOW JTUHUM,
HMEIOTCSl B KJIETKAX MO0JI0BO TUHUYU U NPU 3TOM OTCYTCTBYIOT B COMAaTHYECKHMX KJIETKAaX.
Y kakux kiaerok nepunx nrun Het XIIK:

a) y SUIIEKIICTOK;

0) y ciepMaTo30H10B;

B) y 3UIOT;

I') Y OOTOHHEB.

Y yJIHMTOK JIeBO3aKPYUYe€HHAs PAKOBHHA TOMHHUPYET HAJl MPABO3aKPy4YeHHOH, MpUYeM
(peHOTHI PAKOBHHBI MOTOMKA OTPe/IesIsieTcs FTeHOTHIOM MaTepu. O003HAYNM aJLTeb
JIEBO3aKPYYE€HHOCTH Kak L, a ajutesib npaBo3akpyyeHHocTH - Kak |. Kakux ynurok He
ObIBaeT B pupoze:

a) JICBO3aKPYUYCHHBIX ¢ reHoTHurom ll;

0) nTeBO3aKpyYEHHBIX C TeHOTUIIOM LL;

B) PaBO3aKpPy4YCHHBIX ¢ reHOTHIOM l;

T') IPaBO3aKPYUYCHHBIX C TeHOTUIIOM LL.

CyMMapHasi JUIMHA TeHeTHYeCKol KapThl 4-if Xxpomocomsl apo3oduabl D. melanogaster
cocTasJisieT 3 canTumMopranuabl. Takum o6pa3om, 4nc/10 cOOBITHI peKOMOUHANNH B 4-H
XpoMocome po30¢uiibl BO BpeMsi Meii03a paBHO:

a) 3 pexomOuHaiuu Ha 100 001IUTOB;

0) 6 pexomOuHanuii Ha 100 0OUTOB;

B) 1,5 pexkomOunarmuu Ha 100 0o1ruTOB;

r) 3 pekomOuHanmu Ha 100 ciepmMaTonuToB.
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Paccmorpure popmyily acIMpHHA M OTBEThTE, B O OH
KaKO 4acTH 7KeJIyI0YHO-KHIIIeYHOI 0 TPAKTA 3TO

BelecTBO Oyner 3¢ dexTUBHEE BCEro

BCACBIBATbCA. YUTHTE, YTO MOJIEKY.J1a aCIUPHHA

NOTJIONIAETCH KJIeTKAMU IIyTeM MPOCTOM O CH3
auddysuu.

a) pOTOBAas MOJIOCTh;

0) MUIIEeBO/T;

B) JKEJY/I0K; O

') TOHKUN KUIIEYHUK.

Omnpeneanre CTPYKTYPY TeTpamenTuaa, MCXOAsl M3 NPHUBENEHHbIX HMkKe NaHHbIX. Ilpm
MOJIHOM KHMCJIOTHOM THJAPOJIM3e 3TOr0 TeTPaNenTH/a B PaBHbIX KOJIHYeCTBaX 00pa3yorcs
cjeaylonue aMHHOKHUCJIOTHI: acnaparnHoBasi kucjaora (Asp), meruonun (Met), mposaun
(Pro) u Tupo3un (Tyr). Iocjie 00padOTKH 3TOr0 TeTPANeNnTHAA JAHCHI-XJIOPHIAOM (areHT,
KOBAJICHTHO MOJIM(UUHMPYIOIIUIA aMHHOIPYNNbI), oO0Hapy:keHa aaHcuia-Asp. Ilocie
00padoTKM 3TOro TeTpanenTua OpOMIHMAHOM (areHT, PACIIEIVIAIOIIUI NeNTHIHYI0 CBA3b,
o0pa3oBaHHY KapOOKcHIbHOU rpynmoii Met) moJsiydyeH Tpunentua, comepxkammii Asp,
Met u Tyr. CTpyKkTypa 3TOr0 TeTpanenTuaa:

a) Asp-Met-Tyr-Pro;
0) Tyr-Pro-Met-Asp;
B) Asp-Tyr-Met-Pro;
r) Pro-Met-Tyr-Asp.

MeTtai-xejJaTtHas xpomarorpadpusi — 3T0 oaHa Hu3 PpasHoBuaHOcTed adduHHOM
xpoMartorpaguu, IMHMPOKO NPUMEHAEMOH I OYHCTKH PEKOMOMHAHTHBIX O0€JIKOB €O
crnenuajbHO BBeIEHHOH aMUHOKHCJIOTHOM MOcjaeA0BaATeabHOCThIO (Tarom). Ha HocuTens ¢
KOBAJIEHTHO NMPUIIUTHIMA TPYNNAMH HUTPUJIOTPU- WIH HUTPWIOAMYKCYCHON KHCJIOTHI
HAHOCHUTCSl PACTBOP COJIM HHMKeJs (MM KOOAJIbTA), KOTOPbIi NMPOYHO CBSA3BIBAIOTCH C
KOJIOHKOH, OJHAKO YacThb KOOPAMHALMOHHBIX CBsi3eli HMOHA HHKeJIS OCTAaeTCs
He3ajeiicTBOBaHHOM. [Ipu HaHECEHUN KJIETOYHOT0 JIN3aTA HEKOTOPbIe 0eJku crenupuyHo
CBSAI3BIBAKOTCH C MMMOOMJIM30BAHHBIMM MOHAMH HHUKeJsI, 00pa3ys KOOPAMHALMOHHbIE
CBSI3M MeXAy HUKeJeM M aMHHOKHMCJIOTHBIMH OCTaTKamMu B coctraBe Oenka. Ilociae
NPOMBIBKH KOJOHKHM Oydepom HaHeceHHMs OeJIKM JIIOHPYHOT OydepoMm, coaeprKamium
HMH/I230J1, BBITECHSAIOMNH AMUHOKHMCJIOTHbIE OCTATKM W3 KOOPAMHAIMOHHOW cdepbl
Hukenas. [peanosioxure, 0CTATKH KaKOH AMUHOKHUCJIOTHI IPEMMYIIECTBEHHO MPUHUMAET
ydyacTve B KOOPAUHAIIUM HOHA HUKEJIS.
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a) acraparuHOBasi KUCJIOTa;
0) TUCTUIUH;

B) CEpHH;

) Tpuntodas.
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H3BecTHO, YTO MHOIHE MeJIKHE MJIEKONUTAIOIINE MPOBOAST 3UMHHE MeCSIbI B COCTOSTHUM
rJiy0OKoro oueneHeHusi — 3MMHel cnsguyku WM rudepHanuu. Ilpu 3TOoM Temmeparypa ux
Tesa cHuzkaercs ¢ 37-38°C no 3-5°C, yacTora cepieyHbIX COKpallleHUil cHuxkaercs ¢ 350-
400 10 10-15 ynapoB B MUHYTY, a CKOPOCTH AbIxaHus ¢ 90-100 xo 2-3 pa3 B munyrty. Tem He
MeHee, OHHM He I0MYCKAIT CHUKEHUS] TEMIIEPATYPhI CBOEr0 TeJla HUKe TOUYKH 3aMepP3aHus
OMOJIOTHYECKHX SKMIAKOCTeH, KOHTPOJMpPYs mpouecc Ttemjaonpoaykuuu. /[as 3Toro
ru0epHaTOpbI Mepej 3UMHeN CHYK0 HAKAIUIMBAIOT JHEepreTHYecKue 3anachbl B BUJe:

a) TIIMKOTeHA B MBIIICYHOW TKAHH, o R, 55 l
0) rJIMKOI'CHA B IICUYCHU; '
B) HEHUTpaIbHBIX )KUPOB B )KUPOBOM TKAHU;
r) OEIKOB B IJIa3M€ KPOBH.

22 LY
MHorue BHYTPUKJIETOYHbIE Be3UKYJIbI (3HA0COMBI, JIM30COMBI, cmﬁnTuqecKué‘Bemxynm)
AJIS1 CBOEro (PYHKIUMOHMPOBAHUSL 3AKHMCJISIOTCA — B HMX IO0JOCTH mocpeacrsom ATd-
3aBHCHUMBbIX MPOTOHHBIX HACOCOB NePeHOCATC HOHbI H+ U3 nuTonIa3zmMel, 4T0 NPUBOAUT
K cHukenunww pH BHyrpu oprane/uibl. JII00ONBITHO, HO /AJdsi HOPMAJbLHOIO
(pyHKIIHOHUPOBAHMS 3TH OPraHe/UIaM TaKKe He00X0AUMO HAJTuYue B MeMOpaHe XJIOPHBIX
KaHayoB. Eciin HapylmIMTh BCTpaHBaHHE XJIOPHBIX KAHAJIOB B MeMOpaHy 3HI0COM, TO
3aKkucjeHne He Oyaer mpoucxoautb. Kakoe u3 o0bsicHeHuii 3T0oro ¢geHomena Haubosiee
BEpPOSITHO?

a) HaJIM4Ke XJIOPHBIX KaHAJIOB IO3BOJISIET COXPAHUTh AIEKTPOHEUTPAIBHOCTh IHAOCOMBI IIPU
3aKUCJICHUU;

0) xJ0p akTUBUpYET padoTy AT®D-3aBUCUMBIX MPOTOHHBIX HACOCOB;

B) xJ10p cBs3biBaeTcs ¢ AT®, nenas ruipoian3 3TOM MOJIEKYIbl BO3MOXKHBIM;

r) AT®-3aBuCHMBIN NPOTOHHBIM HACOC MOKET IEPEHECTH POTOH B MOJOCTh SHAOCOMBI
TOJIBKO INIPEABAPUTENBHO BbIKa4aB U3 HEE NOH XJIOpa.

Ha pucyHke noka3zaHo u3o0paxkeHue KJIeTKU
B MIpenapare KpOBH 4YeJIOBeKa, OJy4eHHoe ¢
MOMOIIbI) MPOCBEYHBAKIIETO ITEKTPOHHOTO
MHuKpockona. OTMeTbTe BepHOe YTBepP:KIeHne
OTHOCHUTEJILHO ITOMH KJIETKH:

a) Ta KJIeTKa OOHAPYKUBAETCSI B KPOBH TOJIBKO
MIPY TIATOJIOTHH;

0) 9Ta KJIeTKa CrocoOHa BCTYMUTh B MUTO3
[0CJIe aKTUBALINK;

B) YBEJIMYCHHE JIOJIHM 3THX KJIETOK B KPOBH —
CBUICTENHCTBO AJUIEPTUU WUJIU Mapa3uTapHOU
uH(peKIuu;

T') 3Ta KJIETKA SBJSETCS TPAHYJIOLUTOM.
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H3BecTHO, 4TO cepevyHAasi MbIIIIA — OUH U3 CAMBIX KHCJIOPOA03aBUCUMBIX OpPraHos. B
(Gu3H010rHYeCKHUX YCIOBHAX Y B3POCJbIX M JIeTel cTapiiero Bo3pacra 0Mmo3HepreTuka
MHOKAp/a onpeeisieTcs oKucjaeHnneM cyocrparos B uukiie Kpeoca. Iliog
MJIEKONUTAIOLIUX PA3BUBAETCS B YCJIOBHSAX THIMOKCUH. ITO 00CTOSTEIHCTBO
HAKJIAIBIBAET OTIEYATOK HA OCHOBHbIE OMOXMMHYECKHE MPOLECChI, MPOTeKAKIINE B
TKaHsX. Tak, B ycJIOBHSIX HeJOCTATKA KUCJI0poaa nukjJa Kpedca nHapymaercsi, 0AHAKO
CYLIEeCTBYIOT AJIbTEPHATHBHbIE BAPHAHTHI 00ecneuyeHusi IHeproodecnevyeHusi BUTAIbHBIX
GyHKuMit MMOKapaa — MeHTO3HbIH MUK BapOypra n unkia Imoaena-Meiieproga.
YuurtbiBasi Bce BbIIIECKA3aHHOE, BbIOepUTe HanboJ1ee MpeANoOYTHTEIbHbIE
JHepreTuyecKkne cyocTpaThl JJIs KAPAUOMHOLUMTOB HOBOPOKIEHHBIX 0C0O0€i:

a) KUPHbIE KUCIIOTHI U TIII0K033;

0) rII0K03a M MOJIOYHAS KHCIIOTA;

B) KUPHBIC KUCIOTHI U MOJIOYHAsI KUCJIOTA;

T') TII0KO3a ¥ aMUHOKHUCIIOTHI.

Pa3BuTHE M0JIOBBIX KJIE€TOK MPOMCXOIUT MO/ Bo3aelicTBHeM ropmMonoB. [lepen Bamu
PHMCYHOK, H300pasKkalouInii CBAI3b MeKI1y U3MEeHeHHeM YPOBHS TOPMOHOB B KPOBH BO
BpeMsl MEHCTPYAJbHOI0 IIUKJIA YeJI0BeKa, MK/ KOTOPO I'o 1JuTcA 28 1Heii, u
npoueccamMu, NPOTeKAIUMHU B SUYHUKe. B HEKOTOPBIX ci1ydyasix Bpauu peKOMeHIAYI0T
NpHeM NMpPenapaTros, 1elCTBYIOIMMX HA THNOTAIAMO -THIIO(U3APHYIO CUCTEMY, YTO
olecreynBaeT OTCYTCTBHE KOJieDaHNs YPOBHSI TOPMOHOB. B cocTaB ykazaHHBIX
NpenapaToB BXOAAT CHHTETHYECKHE AHAJIOTH:

OHWA 1 7 14 21 28
OONMUKYNAPHASRA NIOTEUHOBASA
. NPOrECTEPOH
SCTPOINEHLBI —.
oCr
o
o)~ AALUEKNETKA
CO3PEBAHUE ~ ° *

ANLUEKNETKU
oBYNnAUMA

a) pommmkynoctumymupytomero (OCI) u morennusupyromero (JII') ropMoHOB;
0) mporectepoHa u GoymuKyinoctTumyaupyromero ropmona (OCI);

B) OCTPOTEHA U MPOTeCTEPOHA,

T') 5CTPOreHa U MoTenHu3upyromiero ropmona (JII).

AMMHOKHCJIOTA cepuH Koaupyercsa TpunJjeramu ALY, AT'L, YIL, YIY, YHA u YIUI'.
MunnmaiabHoe koiaudecTso BuAoB TPHK 1u1s nx y3HaBanusi paBHo:

a) 2;

0) 3;

B) 4;

r) 6.
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Yactp 2. Bam npenararoTcsi TECTOBBIE 33/IaHHsI ¢ MHOKECTBEHHBIMU BapuaHTaMu oTBeta (0T 0
10 5). MakcuMalibHOE KOJIMYECTBO 0ayuioB, KOTOpoe MOXHO Habpath — 60 (mo 3 Gaya 3a Kaxmoe
TecToBoe 3amanue). MHmekcel BepHbIX oTBeTOB (B) M HeBepHbIX oTBeTOB (H) OTMEThTE B Marpuile
3HaKoM «X». OOpaserl 3armoIHeHIs] MATPHUIBL:

Ne ? A b B r I
B X X X
H X X
1. Cpean MeTANIOKHCIASIOMMX MUKPOOPTaHM3MOB BCTPEUYAIOTCS TAKHE, KOTOPbIE CIOCOOHBI
OKHCJISATH COeTHHEHHSI:
a) KKelesa,
0) pryru;
B) MapraHia;
') MEJIH;
1) ypaHa.

2. Y npokapuoT, B OTJMYUH OT IYKAPHOT:
a) OTCYTCTBYIOT puOOCOMBI;
0) OTCYTCTBYET sifiepHasi 000JI0UKa,;
B) OTCYTCTBYIOT MHUTOXOHJIPHU M XJIOPOTLIACTHI,
T') UMEIOTCS JKTYTUKH, HE TTOKPHITHIC MJIa3MAaTUYECKON MEMOpPaHOIA;
1) IMEIOTCSI TUCTOHBI U HYKJICOCOMBI.

3. 3a cyér KaKuX CTPYKTYP BbICIIMe pacTeHuss (AMOPHO(PUTHI) MOTYT NMOJAEPKUBATH CBOE
M0JI0’KeHUEe B IPOCTPAHCTBE M CONMPOTUBJIAATHCA TPABUTALMU:
a) KMBasi MeXaHWYeCKasl TKaHb KOJUICHXUMA;
0) MepTBasi MEXaHUYECKasi TKaHb CKJIEPEHXUMA;
B) OJIpE€BECHEBIIAsi BTOPUYHAs KCHIIEMA,
I') KJIIETKH TapEeHXHUMBI;
1) 00pa3oBaHMs KpeMHe3eMa.

4.  AHTHKBApP NPeNJI0KIJI NOKYNATEJI0 NPHOOPEeCTH CTAPUHHYIO IIKATYJIKY,
MU3TrOTOBJIEHHYIO (110 €ro ¢JI0BaM) M3 peBeCHHbI PeAKO0il TOPHOH COCHbI. Y COMHUBIINCh,
NMOKYNAaTeJb 3aKa3aJ1 IKCIEePTU3Y JAHHOI0 U3/1eIHus. JKCIEPT, H3yYNB aHATOMHYECKOoe
CTPOEHHE MaTepuaJia MKATYJIKH, IPUIIe K BHIBOAY, YTO 3TO MOA/1eJKA, H3r0OTOBJIEHHAs
n3 6amOyka. IIpuiiTH K BHIBOAY, YTO 3TO He COCHA, a 0aMOYK, IKCIepTa 3aCTaBHJIN
ciaenymwomue GaKThbi:

a) Ha MOIMEPEYHOM CpPEe3€ OTCYTCTBYIOT T'OJIMYHBIE KOJIbIIA KCUIIEMBI;

0) Ha TAHTEHTAJILHOM CpPe3€ BUJIHBI KPYITHBIC JTy4EBbIC TPAXEU/IBI,

B) B TKaHU BCTPEUAIOTCS TETPApXHbIE PaJMaJIbHbIE TPOBOIAILINE TYyYKH;

') B KCUJIEME BUJIHBI IIUPOKOIIPOCBETHBIC COCY Il HAPSY C TPAaXEHuIaMu;

1) Ha IONIEPEYHOM Cpe3€ BUAHBI OTJEIbHBIE KQUIATEPATbHbIE TPOBOASIINAE TYUKH.

5. 3a3anmacaHMe HUTPaTa B PACTHUTEJbHBIX KJIETKAX 0TBEYal0T BAKYOJIH, IPH ITOM
BOCCTAHOBJICHHE HUTPATOB U BK/IIOYEHHE 230Ta B AMHUHOKHCJI0ThI Y PACTEHUH MOMKET
NMPOUCXOJUTH KaK B KOPHSAX, TAK U B JIUCTHAX, JOHOPAMH JJIEKTPOHOB B PEAKIHAX
apasorcs HA/TH, HAJI®H u ¢peppenoxkcun. Ho B HeKOTOPBIX Ci1y4yasixX BKIIOYECHUE



BcOIIl no 6uonoruum, pernoHansHbIi 3Tan 2023 -24, 11 k1., Bap.1

a30Ta B COCTAB OPraHMYeCKHUX COCIMHEHUH MPOMCXOIUT NPEeuMYIeCTBEeHHO 100 B
MO/JA3€MHOM YaCcTH pacTeHus (Kak, HanpuMmep, y si0JIOHM U BUIIHH), 1100 B HAA3eMHOM
(MHoOTrHe TpaBsiHHCThIEe pacTeHns). OQHAKO NPH HeNPaBHJIbHOM KYJbTHBUPOBAHUH B
ynorpeodisieMbIX B TUILY YACTHAX PACTEHUH MOXKeT ObITh NIPEeBbINICHA NPeieIbHO
ponmyctuMasi KoHueHTpanus no Hurparam (II1K). Beidepurte BepHble yTBepKIeHHUs:

a) eclId BhIpalIMBaTh CBEKIIY HA 3aTEHEHHBIX IPsAKaxX, HO IPU 3TOM BOBCE HE YA0OPAThH
pacteHusi, To BeposTHOCTH npeBbimieHus [1/IK mo Hutpary Oyner Menblie, 4eM npu
yI0OpEeHUH CBEKJIbl HUTPaTaMH;

6) HecmoTpst Ha TO, YTO MIIEHUIIA SBIISETCS TPABIHUCTHIM PACTEHHEM, JIOBOJIBHO CIIOMKHO
co3nath ycnosus npesbienus [1/IK no HutpaTy B €€ 3epHOBKaXx;

B) €CIIM BHOCHUTb JIOCTaTOYHOE KOJIMYECTBO HUTPATHBIX YIOOPEHUH MO paccaay perbl, HO IpU
3TOM KYJbTUBHPOBATH €€ HA aKTUBHO OCBEILAEMBIX I'PSAKAX, TO CKOPEE BCETO B OA3EMHOM
yacTu pacteHus He Oyzaet npessiieHa [IJIK o nutpary;

T') JOCTATOYHO CJIOXKHO CO3JaTh YCIOBHS, IPU KOTOPBHIX B KOCTSHKE BUILIHU Oy/IET MPEBBILICHA
[TJIK 1o HUTpaTy, JaXKe €ClId Ca)XKEHIIbl BUIIIHU KYJIbTUBUPOBAJINCH B 3aTEHEHHBIX YCJIOBUSAX C
HEOOJBIIUM U30BITKOM HUTPATHBIX YAOOPEHUI;

) €CIIM pa3JeJIUTh IPSIKY MOI0JIaM M BHECTH C OJITHO I CTOPOHBI H30BITOYHOE KOJMYECTBO
HUTPATOB, & C APYroil N30BITOUHOE KOJIMYECTBO aMMOHHS, TO PaCTEHUS, KyJIbTUBHUPYEMbIC Ha
aMMOHUWHOHN CTOpPOHE, BEPOSITHEE BCETO, OBICTPEE MPOJIEMOHCTPUPYIOT IPU3HAKU
WHTHOMPOBAHUS POCTA, HEXKEIN YeM PACTeHHsI HA HUTPATHOW CTOpPOHE.

B Hacrosiiee BpeMsi aKTHBHO Pa3BMBaeTCs N'eHETUKA U CeJIeKIHS OBOUIHBIX KYJbTYP,
HATNIPaBJIEHHAS] HA MOBBILIEHNE CPOKOB XPaHEeHH (JIEXKKOCTH) MJI0I0B M COXPAHEHUsI UX
cbe00HocTH. Kakne n3MeHeHus1 GU3HOJIOTMH PACTUTEIbHON KJIETKH MOTYT IOMOYb
pelINTH TAKYIO 33724y 1Jisl TOMATOB?

a) He0OXO0JIMMO CHU3UTH IKCIIPECCHIO Ol-aMUIIA3bI;

0) HaJI0 CHU3UTH IKCIIPECCUIO TEHOB NIEKTUHA3 U UX aKTUBATOPOB ;

B) ClleJlyeT MOBBICUTDH IKCIIPECCUIO0 T€HOB CHHTE3a JTUTHHHA,

') HEOOXOIMMO 3aMEeIJTUTh JAeTPaJaIfio COJIAaHWHA — BTOPUYHOTO MEeTaboIHTa,
HAKaIJIUBAIOLIETOCs B HE3peNbIX II0JaX TOMAaToB;

1) HaJI0 TIOBBICUTH DKCIIPECCHIO TCHOB, KOJIUPYIONINX (DepMEHTHI TIIUKOJIN3A.

Ha cxeme npeacTaB/ieHO CTPOeHHE MOJLITIOCKA.
Boi0epuTe Bce BepHbIe YTBEPKICHHS :

a) C BBICOKOI BEPOSATHOCTHIO, JAHHBIN MOJLTIOCK 2
oOuTaeT Ha CylIe;

0) mudpoit 8 o603HaUeHa OJIOCTh Tena,

B) BBIJICIUTEIILHOE OTBEpCTHE 0003HAYEHO 1TU(Dpoit 2; 1
r) udpoit 7 0603HaUEH OpraH XUMUYECKOTO YyBCTBA,

1) Y JaHHOTO MOJITFOCKA MPaBO3aBUTAsl pAKOBUHA
(3akpyueHHas TI0 YaCOBOM CTpPEIIKE).
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PaccmoTpuTe cXeMy, HULTIOCTPHPYIOILYI 00/1aCTH IKCIPeccH reHa Pdm B Xo/1e pa3BUTHSA
KOHEYHOCTell YIEHUCTOHOTHX.

A - KOHEUHOCTb BbIMEPLIUX b - KOHEUHOCTb B - KOHeUHOCTL
NPEAKOBLIX HACHUCTOHOTUX PeqHoro paka HaceKkomoro

1

. o6AacTb aKcnpeccun
—

reHa pdm

Boi0epuTe Bce BepHbIe YTBEP KIEeHHA:

a) Ha pucyHke b nmpuBeneHa cxema CTpOEHUS! HOTOYEIOCTH;

0) y peuHoro paka rer pdm skcrpeccupyercs B xadpe;

B) KapTHHA KCIpeccuu reHa pdm MOoATBEPKIACT TUIIOTE3Y O MPOUCXOXKICHUH KPbLJIbEB
HACEKOMBIX M3 MAPAHOTAIBHBIX BEIPOCTOB — OOKOBBIX CKJIQJIOK KYTHKYJIbI, HE3aBUCHUMO OT
KOHEYHOCTEH;

r) )kabpa W WICHHCTas HOra pEYHOro paka, B KOTOPbIX MOKa3aHa dKCIpeccus reHa pdm,
COOTBETCTBYIOT (TOMOJIOTHYHBI) YacTAM 2 U 3 KOHEYHOCTHU MPEAKOBBIX YICHUCTOHOTHX;
1) €CJIA CXOHASI KAPTUHA SKCIPECCUH I€HOB, PETYIHPYIOIINX pa3BUTHE (HAIpUMEp, r'eHa
pdm), TOATBEPIKAAET TOMOJIOTHIO CTPYKTYP, TO KPBLJIO HACEKOMBIX TOMOJIOTUYHO YacTh 1
KOHEYHOCTH MPEJIKOBBIX WICHUCTOHOTHX.

K oco0eHHOCTSIM CTPOCHHSI MOYECIIOJIOBOI CHCTEMbI B3POCJI0ii OCTPOMOPAOI JIATYIIKH
MO’KHO OTHECTH CJIeAYyIoIHe NPU3HAKH

a) BOJIb()OB KaHAJl HAUMHAETCS BOPOHKOM C peCHUUKaMU;

0) CEMEHHUKU BBIBOJAT IOJIOBBIE MPOAYKTHI UEpE3 MOUKY;

B) MIOJUIEPOB KaHaJ CBSI3aH C KJIOAKOH;

I') AHLEKJIETKN BBIBOAATCA HapYKy depe3 BOJIb(POB KaHa,

1) y CaMIIOB MOYETOYHHUK COBMEIAET (DYHKIIMH BBIBEJCHUS MOYM U TOJOBBIX IPOTYKTOB.

boxoBas 1uHuA HA PA3HBIX CTAIUAX OHTOTCHE3a UMEETCHA Y HpelICTaBHTeJIeﬁ:

a) 3¢eMHOBO/THBIX;

0) penTuiuii;

B) MJICKOTIMTAIOIIUX;
T') XpSILIEBbIX PbIO;
) KPYTJIOPOTHIX.

IKCTPAKT MATHI HCIOJIB3YyeTCH Yea10BeKkoM u3apesie. Tak, B npeBHeM Pume MsTHOM
BO/0ii ONPBHICKNBAJIN KOMHATBHI, 4 CTOJIbI HATHPAJIH JUCThSIMH MSATBI, YTOOBI €CO31aTh Yy
rocreii ;KU3HePaI0CTHOE HACTPOeHHe. JINCTHA MATHI BXOAAT B COCTAB YCIOKOUTEJIbHBIX H
’KeJTYerOHHbIX 4aéB, Kanejab 0T TOIIHOTHI, 00€300J1MBAIOIIUX U IPOTHBOBOCTIAIUTEIbHBIX
maseil. Kak Bl nymaere, kakue U3 nepe4yncjeHHbIX HUKE PeleNTOPOB MOKET
aKTHMBHPOBATb MEHTO.JI — OCHOBHOE /ieiicTBYIOIIlee BeleCTBO MATHI?

a) TAMK-a (ramma aMHHOMACIISTHON KHCIIOTHI);

0) 69Ta-3H10PUHOBEIE;

B) HUKOTHHOBBIE allETHJIXOJNHOBBIE;

T') X0JI0JI0BBIE TepMopenenTopbl TRPMS;

1) TIyTaMaT-aKTUBUPYEMbIE KaJIbI[UEBbIE KaHAIbI.
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CoracHo COBpeMEeHHBIM NpeaCcTABICHUAM, Han0oJ1ee OJIU3KMMHU POJICTBEHHUKAMU
COBpPeMEHHBIX KHTOB SIBJISIIOTCA OereMoThbl. Kakue npucnocoourteibHble H3MeHEHHsI
HMEKTCSl Y KUTOB, 110 CPABHEHUIO CO CBOMMU Y€TBEPOHOTMMHU POACTBEHHUKAMM ?

a) yBEJIMUCHHE KOHIICHTPAIIMU MUOTJIOOMHA B MBIIIIIAX;

0) yBeIMYEeHHE HKCIPECCHH T€HOB, TOMOJIOTHYHBIX OTBEYAIOIINM 32 POCT MAJIBLEB PYK Y
YyeJIOBEKA,

B) YACTUYHASI, WIH TIOJTHAS TIOTepsl OOOHSHMS;

') U3MEHEHHUE CIIEKTPa YaCTOT CIBIIIUMOTO JUANIA30Ha;

I[) CABUTI I-I}/BCTBI/ITE':J'ILHOCTI/I pozlonana B I[HHHHOBOHHOBBIﬁ CHGKTp.

bakrepuodaru — BUpychbl 0aKkTepHil — MOTYT OCYIIECTBJISATH CBOE PA3MHOKEHHUE IByMS
NMYTAMM: JU30T€HHBIM U JJUTHYeCKMM. B in3orennom xku3nenHom nukie JHK
O0akTepuodara BCTpauBaeTcsi B reHOM X03s1iicKoii KieTkH B ¢gopme npodara u
peluuupyercss BMecTe ¢ 0aKkTepHaJbHONH XPOMOCOMOIi B mpoiecce KJIeTOYHbIX JAeJeHHI.
IIpu iuTH4eckoM xu3HeHHOM nukie BupycHas J{HK nokugaer 6akrepnanbHyo
XPOMOCOMY M MHOTOKPATHO peIlIMIUPYeTCsl, apajljiejbHO 3almycKkass 0MOCHMHTe3
BHPYCHBIX 0€JIKOB U MOCJIeIYIONIYI0 COOPKY HOBBIX BUPYCHBIX YACTHI. JTO NPUBOIUT K
pa3pylIeHN0 0aKTepHaIbHON KJIEeTKH U BBIXOAY BO BHEILIIHIOI Cpely MHOTOYHCJIEHHbIX
BUPYCOB. MHOTrHe BUPYCHI CIOCOOHBI OCYIIECTBJISITH KAK JUTHYECKUIi, TAK U
JIN30TeHHBIH KU3HEHHbIN IMKJI. 32 BLIOOP NYTH Pa3MHOKEHHS 0TBEYaloT 1Ba
peryJsaTopHbIX Oesika: ¢l m Cro. O0a 0eska ABJAIOTCH (paKTOPAaMM TPaHCKpunuuu: cl
O0TBeYaeT 32 No//lep;KaHue BUPYCca B COCTOSIHMHU npodara u 0J10KHPYeT IKCIPECCHI0 FreHa
Cro. Beaok Cro 3anmyckaer JUTHYECKHI JKU3HEHHBIH IHMKJI M OJJOKHPYET IKCIIPECCHIO
rena cl. Ilpu 3Tom Gesiok cl oka3piBaeTcst YyBCTBUTEIbHBIM K yibTpaduosery. Kakue
yTBepkAeHHus 00 ITOH cucTeMe pPery/asiliiuy siBJISKTCH BEPHbIMH?

a) JaHHas CUCTEMa PETyYJISILMU SBIISETCS aJanTalyel BUPYCOB K OB PeXKIAOIINM (hakTopam
Cpelibl;

0) Korza BUpyc HaXOAUTCA B COCTOSIHUU Mpodara, KOHIeHTpalus 0enka ¢l B nuroriasme
OakTepuu BhIlIE, YeM KoHleHTpanus Cro;

B) oOsydeHne 6akTepuil yapTpadroieToM npuBeneT K BecrpauBanuio supycHoit JIHK B
0aKTepHAIBLHYIO XPOMOCOMY;

') MyTauus, fenaromas 6emok Cl HeuyBCTBUTENbHBIM K YIbTpadUOIIETY, ClIeTaeT Nepexoa K
JIM30T€HHOMY KU3HEHHOMY LMKy HEBO3MOXXHBIM;

1) oOydeHue OakTepuil yibTpadHoIeTOM IPUBEIIET K pocTy dKcnpeccuu Oemka Cro.
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HccaenoBaresb u3y4yaeT BHYTPUKJICTOYHbIH CUTHAJIBHBIN KACKa/l, IPUBOASIIMN K
3alyCKy MUTPAllUM KJIETKH 1o/ Bo3aeiicTBUeM TKaHeBoro ¢gakropa VEGF. /locroBepHo
M3BECTHO, YTO O/ITHUM M3 KOMIIOHEHTOB 3TOr0 CHTHAJILHOT0 KacKaJa siBjsiercs 6esok Ras.
Y ucciienoBaTesisi €CTh reHeTHYECKUI KOHCTPYKT, COAEPKAIIU reH KOHCTUTYTHBHO-
AKTHBHOr0 MyTaHTa Ras (eMy /i1 akTHBAUMU He TPpedyeTcsl CTUMYJISIIUS €O CTOPOHBI
NpealecTBYOIMX KOMIIOHEHTOB Kackaaa). Takike ucciegosare/ib MOJY4uJI ABe JUHUU
MYTAHTHBIX KJI€TOK, HeuyBCTBUTENbHBIX K VEGF: oHu cogep:xat myranum 6eikoB A H
b, npeano10kKUTENbHO TAKIKE YYACTBYIOIIMX B CUTHAJBLHOM Kackaje. [Ipu oOpadorke
31X KJIeToK VEGF He Ha0onaercs 3anyck murpanuu. Mccnenosarenb nposed
TpaHceK U0 000MX THIIOB KJIETOK FTeHeTHYEeCKMM KOHCTPYKTOM, COAEP KALIMM
KOHCTUTYTHBHO-aKTUBHBIN Ras. Pe3y/ibTaThl JKCIIEPUMEHTA 0KA3AJIUCH OYeHb
HEOKUJAHHBIMM: KJIETKH ¢ MyTallieil TeHa A CTaJli MUTPUPOBATH 0e3 J0NOJHUTEIbLHOM
crumyasiunu VEGF, B To BpeMs1 kak ¢eHOTHII KJ1eTOK ¢ myTauueii b He m3mennics —
OHH IO-TIPesKHEeMY 0Ka3aauch HedyBCcTBUTEeNbHBIMHE K VEGF. Kakue BbIBOABI 0
CHUTHAJILHOM Kackaje Bbl mo:kere caenarb?

a) OesIok A B CUTHAJILHOM KacKajie aKTUBUPYETCs paHbllie, yeM Oenok Ras;

0) O6enoKk A sIBISIeTCS MOTOPHBIM OEJIKOM, HETIOCPEACTBEHHO 3aITyCKAIOIIUM JBI)KEHUE KIIETOK;
B) Oenok b B curHanbHOM Kackajzie akTUBHpYeETCS MO3Ke, ueM Oenok Ras;

r) 6enok b sBnsercsa penenropom VEGF,;

1) €CJIH MOJIYYUTh TUOPUIOMY ITYTEM CIUSHUS KIETOK ¢ MyTanusiMu A u b, To monyueHnHas
KJIETKa MOYKET OKa3aThcs yyBcTBUTENbHOU K VEGF.

IIpu cpaBHeHUM reHOMOB 4eJIOBeKa U IIUMIIaH3e ObLIO BbISICHEHO, YTO YPOBEHb
Pa3JIM4YMii HYKJICOTHAHBIX M10CJIe10BaTeIbHOCTEH MekK/Iy ayTOCOMAMHU YeJI0BeKa U
IIHMIIaH3e B cpeaneM cocraJsieT 1,2%, mexny X-xpomocomamu 0,8% u mexay Y-
xpomocomamu 1,6%. Bepho, uto:

a) Y-XpoMOCOMa 3BOJTIOLIMOHUPYET ObICTpEe MPOUUX XPOMOCOM;

0) ueM BBILLIE IJIOTHOCTh T€HOB Ha XPOMOCOME, TEM OHA OBICTPEE IBONIOLMOHUPYET;

B) HEKOJUPYIOIIUE ITOCIIE0BATEIbHOCTH HAKAIUIMBAIOT MYyTaLlUU OBICTpEe KOAUPYIOIINX;
') MEJUIEHHAs 3BOJIIOLINS X-XpPOMOCOMBI O0BSCHSAETCS MOJIOBBIM OTOOPOM;

,[[) pa3ianiunsa réHOMHBIX MOCJIEI0OBATEILHOCTEH YEIOBEKa 1 IIMMIIAH3€ COCTABISIOT B CyMMC
3,6%.

Jl1s1 ycTaHOBJIEHUsI POJIM T€eHOB B Pa3BUTHHU HCNIOJIb3YIOT Pa3IMYHbIe METOABI — MOJIy4eHue
TPAHCTE€HHBIX JKUBOTHBIX, Y KOTOPBIX IeJeBble TeHbl MOIYT ObITh MOJHOCTHIO
BBIKJIIOYEHbI (HOKAyThl), WJIH Y KOTOPBIX, HA000pOT, Ha0/I0JaeTcsi OBepIKCIpeccust
nejgeBoro rena. 3a mociaexnue 20-30 Jer paspadoTaHbl pa3iUYHbIE CHCTEMbI
penakrupoBanust reHoma. Ilpumepom Takoll TeXHOJIOTMHM, HCHOJb3yeMON IS
uccienoBanusi 3kcnpeccun u ¢yakuuu reHoB y Drosophila melanogaster, siBasiercs
GAL4/UAS cucrema, cocrosimasi u3 reHa Gal4, koaupymomero TpaHCKPUNIIAOHHBIN
aktuBatop GAL4, u suxancepa UAS, koropwlii aktuBupyercsi ¢axropom GAL4 u
3alMyCKaeT TPAHCKPHUIILMIO T'€HOB MO/ €ro KOHTPoJieM. JKCIepPUMEHTATOPbI MOJYy4YHIH
JMHHUIO MYX, Y KOTOPBIX ren Gal4 pacnoJiarasicsi mocJjie JHXaHcepa reHOB, KOTOpbIe B HOpMe
IKCIPECCHPYIOTCH B Pa3BHBAIOLIMXCS YacTaX pra. Takike Oblaa moyyeHa JUHHA MYX, Y
KOTOPO# pery/sAaTopHblii ren Paxé pacmoJarajics nociae 3uxancepa UAS. U3BecTHO, YTO y
Drosophila B Hopme ren Pax6 jkcmpeccupyercsi B odjactu (pOpMHPYHOIIErocsi rJjasa.
ITocse ckpemuBaHus ABYX MOJY4YeHHbIX JMHUIH HcCIe10BATE]H MOJYYHJIH MYyXY, I0J10Ba
KOTOpOil m3o0pakena Ha pucynke b. Ha pucynke A m3o0paxeHa rojioBa Myxu JUKOIO
THNA. Bpi0epuTe U3 NPUBEAEHHOI0 CMUCKA YTBEP:KIEeHHs, KOTOpPbIe ABJIAIOTCS BePHBIMHU
AJIsl OIMCAHHOT0 IKCIIEPUMEHTA:
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A) y HOIy4eHHBIX MyX OTCyTCcTBYeT 3kcnpeccuss GAL4 B 00:1acTH POTOBBIX UMarnHaJIbHBIX JAUCKOB;
b) y myx ren Pax6 crmocobeH He TOJIBKO AaKTHBHPOBATH SKCIIPECCHIO TEHOB, OTBEYAIOIIMX 3a
Qg pepeHIIMPOBKY I1a3a, HO U OJABJIATh YKCIPECCHUIO TEHOB, OTBETCTBEHHBIX 3a IOCTPOCHHE JPYTUX

OpraHoB;
B) y mosryueHHBIX MyX TOSBHJIACh JOTOJHUTEbHAS Mapa I71a3 IPH COXPaHEHHH OCTAIBHBIX CTPYKTYP;

I') y monmyuennsix Mmyx skcnpeccuss GAL4 He oka3piBaeT BIUSHHS Ha 3Kcripeccuio Pax6;
JI) y moiydeHHbIX MyX B pe3yibTate KoppekTHOH paboTel GALA\UAS cuctembl HaOmomaercs

sKTonnyeckas skcrpeccus PAX6.

17.

IIpu nporexkannu npouecca rJiMKoOJIU3a B AaHAIPOOHBIX YCJIOBHUSAX (B YCJIOBHAX

HEJA0CTATKA KHCJI0P0Aa) 00pa3ylolasicsi IMPOBHHOIPaJHasi KHCJI0TA (IUPYyBaT)
/0 //O

HC-C-C{_ BC-CH-C{

0 NpeBpamAaeTcsi B MOJIOYHYI0 KHCJIO0TY (JIaKTAT) OH Ty peakumio
KaTaausupyer pepment Jgakraraernaporenasa (JIJI'), koropas padoraer B Buae
0JINTOMEPHOI0 KOMILJIEKCa, COCTOSIIIero U3 YeThipex cy0ObeAnHunn (Terpamepa). B
OpraHmu3Me 4eJ10BeKa U JPYrUX ;KMHBOTHBIX JKCIIPECCHPYIOTCH ABE OCHOBHbIE H30(OpMbI
JIAT: cepneunasi (H, heart) u mbimeuynas (M, muscle). B cepaue B ocCHOBHOM
npucyrcrByer Terpamep JI/II' H4, a B ckesreTHbIX MbImnax — rerpamep M4. Ha
PHMCYHKAX IOKA3aHA 3aBMCUMOCTb AKTHBHOCTH 3THX M30()OPM OT KOHLEHTPALUH
MHPOBUHOIPATHOI KHCJIOTHI.
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II( Kowuenipauna cyficrpara (S) I I (5]
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B npyrux opranax ¥ TKaHsIX YeJIOBeKa U )KMBOTHBIX B PA3HbIX COOTHOILIEHHAX
NMPUCYTCTBYIOT TeTPpaMephbl, CoAep:Kalue pasHoe KoJan4ecTso cyobeanaun H u M.
IMoxymaiiTe U 0TBETHTE, KAKHE W3 MPUBEAEHHbIX HUKE YTBEPKIEHUI ABJIAIOTCS
BEPHBIMH MJI HEBEPHbIMM:

a) 3Ta peaklys aKTUBHO MPOTEKAET B MHTCHCUBHO Pa0OTAOLINX KPACHBIX CKEJIETHBIX MBIIIIIAX;
0) aTa peakius HyKHa UCKITIOUUTENbHO st okucnenuss HAJ[H, oOpa3syromierocst B mporecce
IJIMKOJIN3a,

B) 3a cyeT pa3Hoi KoMOMHaUU cyobeanHULl H 1 M MOXHO MOIyduTh 4 pasHbIX BapuaHTa
terpamepos JII;

r) Ha pucyHke |l mokazana 3aBUCMIMOCTb aKTUBHOCTH ()epMEHTA OT KOHLEHTPAIMH TUPYBaTa,
XapakTepHas sl CyOCTpaTHOTO UHTHOUPOBAHUS;

1) Ha pucyHKe | moka3aHa 3aBUCIMOCTb aKTUBHOCTH (hepMEHTa OT KOHLIEHTPAIH MHPYBaTa,
xapaktepHas Juist Terpamepa JIJT H4.

YrieBoasl (caxapa) No XuMHYeCKOH NMPHUPO/Ie MPeICTABJAIOT CO00i aJIbAeru10CIupThI
Wik Kerocnuptbl. CB0O0AHBIE KapOOHUIbHBIE Ipynnbl (C=0) yrieBoaos 00,1a1a10T
peayuupyomieii (BoccTaHaBIUBAaOIIeli) AKTUBHOCTHIO, TO €CTh CIIOCOOHOCTBHIO
BOCCTAHABJIMBATDH, HANIPUMEP, ABYXBAJEHTHbIE KATHOHBI 10 OMHOBAJeHTHBIX (CU%* 10
Cu®), Ha YeM OCHOBaHbI HEKOTOPbIe KaUYeCTBEHHbIE PeaKIHH HA pPeIyHHPYIOIIHe caxapa
(peakuust Tpommepa).

CH,OH CH,OH CH,OH CH,OH

O O OH O O
OH O K oH O HO
HO HO 0 CH,OH
| OH OH I OH OH

Ha pucynkax npeacrasiieHbl CTPYKTYpPHbIe (p)OPMYJIbI IBYX YIVIEBO/IOB (CaxapoB).
BuumartenbHo paccMoTpuTe 3TH (JOPMYJIBI U ONIpeeIuTe, KAKHe U3 MPUBEICHHbIX HUKE
YTBep:KIeHHUI SIBJISIOTCH BEPHBIMHM HJIH HEBEPHBIMM:

a) 3TU YTJIEBO/BI SABJIAIOTCS IUCaXapuIaMH;

0) MOHOMEPOM B 3TUX YIJIEBOJAX SIBJISETCS IIIIOK03a;

B) 3TH YIJIEBOJbI MOTYT OBITh HaliZIEHbI B PACTEHUSIX WJIM IOJIyYEHBI U3 PACTUTEIHLHOTO
MaTepuana/chlpbs;

T') 9TH YIJIEBOJIBI SIBIISIOTCS PEAYLMPYIOLUIMMH caxapamu;

1) CBSI3b MEXK/1y MOHOMEPAMH B 3TUX YIJIEBOJAX — ATO 1-4-TTIMKO3HUIHAS CBS3b.

TuposunoBass TPHK umeer antukonon I'YA. Kononsl 1iist Tuposuna YAY u YAILL Ilpu
00pa30BaHNH KOJOH-aHTHKOJOHOBOI'0 KOMILJIEKCA B IIpolecce BKJINYCHUH THPO3MHA B
0eJ1I0K 00pa3yroTcs Maphbl:

a) Y-A;

0) V-T;

B) Y-1I;

r) A-LT;

n) I'-11.

K peakuusim MaTpU4HOI0 CHHTE3a OTHOCSITCS:

a) cunre3 JJHK;

0) cuHTe3 Oernka;

B) cunte3 PHK;

T') CUHTE3 KUPHBIX KUCIIOT;

1) CHHTE3 TJIUKOTeHA.
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Yacte 3. Bam mnpemnararoTcsi TeCTOBbIE 3ajaHus, TPeOyIOIIME YCTAHOBJIEHHUS COOTBETCTBUS.

1.

MaxkcumaabHOe KOJIMYECTBO 0alIoB, KOTOPOE MOXKHO HaOpaTh — 38. 3anoIHUTE MaTPULIBI OTBETOB
B COOTBETCTBUM C TpeOOBaHUAMU 3ajaHuil. Bo Bcex 3amgaHusax oIHOW LUdpe COOTBETCTBYET
TOJILKO OJHa OyKBa, HO OJHA U Ta ke OyKBa MOXKET COOTBETCTBOBATh HECKOJIBKUM IH(ppam miu
HE UCI0JIb30BaThCSl BOBCE.

[3 6anna] BykBamu A-I" oTMedeHbI Ki0YeBble MPOAYKTHI YeThIPEX BUIOB OpPOKEeHH.
Conocrasbste 311 BU/IBI BPOKEHUMU ¢ npouneccamu, B KOTOPHIX UX NPUMeHSIET
yesaosek (1-6):

IIpumenenmne: Buabi Opoxenus:
1. CuiiocoBaHue KOpMOB; 0
2. IIpon3BoacTBO 6€3/1IMHOTO OPOXaA JUIS A) OCHOBHOR IPORYKT:  HaC — <\ oH
0oenpuITacos; o
. , , 7
3. Jlo3peBaHue ChipoB; B) OCHOBHOHMPOAYKT:  CHy— CH,—C_
OH
4. IIpon3BoACTBO OMOTOILIMBA;
O
. i 7
5. Ilonyyenue koMOyuu; B) OcHOBHOHINIPOOYKT: HyC— (.IH —C ~oH
6. [lonyuenue iforypra. OH
T") OnuH H3 OPOIYKIOB:
E
H3C CHs
IIpumenenne OposkeHus: 1 2 3 4 5 6

Tun OpoxeHus:

[6 6as10B]. MMKCOMMIETBI — FPYIIIA CJAM3EBHKOB, OTHOCSIIASICA K CylleprpyIie
AMe00301. B 3aBHCHMOCTH OT BJIa’KHOCTH OKPY’Kalolieil cpeibl B AKU3HEHHOM LHUKJIe 1JIs1
pa3sMHOKeHUs1 (GOPMUPYIOTCH HIIN KTYTHKOBBIE 300CIIOPbI, HJIN MUKcaMeObl. B
pe3yJibTaTe CJAUSIHUS 300CIOP MM aMe0OMIHBIX KJIeTOK 00pa3yloTcsl IMIJIOUAHbIE
3Ur0ThI, U3 KOTOPBIX IYTEéM MHOKECTBEHHBIX CHHXPOHM3HPOBAHHBIX MUTO30B
pa3BuBaeTcH IJIa3MOAMIl — MHOTOs1/IepHas, CJI0:KHO AuddepeHIMPOBaHHAs KJIeTKa,
NMOKPBITas TOJBKO IJIA3MAaTHYeCKOil MeMOpaHoii. @opMUpOBaHHEe NIA3MOANS -
YHHUKAJIbHASA YepTa MUKcOMUIeTOB. [lepen Bamu Ha pucyHKe 0000 1eHHbIH YKM3HEHHbII
IMKJ MUKCOMHIETA. YCTAHOBHUTE COOTBETCTBHE MexK1y nM(ppamu Ha pucyHke (1-12) u
CTAAUSIMM KU3HEHHOT0 nukJa (A-JI)

Craaum »KM3HEHHOr0 HUKJIAa: A — raruionaHas cnopa; b- numionnnas craaus; B -3urora; I -
300cmopsl (TameTsl); - 3pensiii urazmoanii; E- 3pensiit ciopanrwii; XK -metios; 3 -
kapuoramusi; U - MukcameOsr; K - mazmoramus; JI -hopMupoBanue MOI00T0 CIOPAHTHSL.
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Cxnepounn

Homep Ha pucyHnke 112 (3 |4 |5 |6 (7 |8 9 10 |11 | 12

Craauu ;KU3HEHHOI 0
IUKJIA
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[2 6anna] Ha pucynke n3o0paskeHbl pa3inyHble myTH AuddepeHnnanun
BepeTeHOBHM/HON MHUIHAIN KaMOuUs B Ipouecce BTOPUYHOI'0 YTOJIIIEHUsI CEMEHHOI0
pacTeHus. YCTAaHOBHMTE COOTBETCTBHE MeKAy AH(pPepeHIUPOBAHHBIMYI KJIeTKAMHU HA
pucynke (1-4) u Ha3BaHUEM JaHHBIX J1eMeHTOB (A -I).

Pucynok: Ha3BaHnue KJieToK:
A) BOJIOKHO;

b) cocynucThlii 21eMeHT
KCHUJIEMBI;

B) TsxeBas napeHxuma;

I') cutoBUHBIN 371EMEHT
(b105MBI

PucyHok kieTku 1 2 3 4

Ha3zBanue kjierku

[3.5 6assia] BuoslakcaHTHH M 3€aKCAHTHH - KAPOTHHOW/IBI, PEeBpaLIaoLuecs APyr B
APYra B Xo/¢ BUOJIAKCAHTHHOBOIO LUKJIA (cM. puc). [Ipu 3TOoM 0CHOBHBIE hepMEHThI
3TOr0 HUKJ/IA aKTUBMPYIOTCS IIPH Pa3HbIX YCIOBHAX OCBCIICHHS, M UK BbINOJIHSET
¢oronporekTopHyo pyHkumio. [Ipeanosoxure cyrounyw nmHamMuky coobituii (1-10),
CBSI3aHHBIX C BUOJIAKCAHTHHOBBIM HHUKJIOM (A-K). OTcuéT coObITHII HAUMHAETCH €
BOCX0/I0M COJIHLIA.

BuonakcanTus (ciieBa) v 3eaKCaHTHH (CIIpaBa).
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IIpouecc:

A. aKTHBAaIMs STTOKCUIA3bL;

b. nepeaaya M3NHUIIKOB SHEPTHH € XJIOpO(PHIUIA HA 3€aKCAHTHH - (POTONPOTEKTOPHAS (PYHKIIUSA
3€aKCaHTHHA;

B. nmpouecc neanokcuanmy;

I'. cHUKeHHe MHTEHCUBHOCTH COJIHEYHOTO OTOKA, MPUBO/sIIee K u3MeHeHHIo pH cTpombi;
J1. BcTpauBaHue BUOJIAKCAHTHHA B aHTEHHY;

E. nepenava sHepruu Bo30yKJI€HUS OT BUOJIAKCAHTHHA HA XJIOPODUILT - aHTEHHAs! (PyHKIIHS
BHUOJIOKCAHTHHA;

XK. mporecc anokcuianuy;

3. MOBBIIICHNE HHTCHCUBHOCTH CBETA, 33 CUET aKTUBHOU padboTel DTL xoporiacto
MpHUBOJIALIEee K CHIKEHUIO pH B IIOMeHe THUIIaKOUI0B;

. akTHBaLMA A€3IIOKCH A3,

K. BcTpauBanue 3eakcaHTHHA B aHTCHHY.

OuepeaHocTb 1 2 3 4 5 6 7 8 9 10
COOLITHI

Ha3zpanue npounecca

[
I~
=

[4 6anma] Ha pucynkax
NpeacTaBJIeHbI YIPOLIECHHbIE
CXeMbI KPOBOOOpAaIeHUsI
OpPIOXOHOIOro MOJLTIOCKA U
KOCTHCTOMH pbIObI. YépHbIN 1BET
COOTBETCTBYET BEHO3HOW KPOBH, a
cepbli — apTepUHAJIbLHOM.
CooTHecuTe 0003HAYECHUS HA
cxemax (1-8) c opranammu
KPOBEHOCHBIX CHCTEM MOJIJIIOCKA H
pbIobI (A-3):

A-3:

A) coCy/Ibl M CHHYCHI TYJIOBHINA
B) cocynbl TysoBuIIa

B) xenymouek pbiObI

I') sxenymouek MoJUTIOCKA

) cocyapl n€rkoro

E) cocynp! sxabp

2K) npencepnue mottocka

3) npencepane peIObI

0O0o3HaYEeHUA 1 2 3 4 5 6 7 8

Opranbi
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6. |4 6anaa] Ha pucyHke npeacTaBieH Yepen BOPOHbI 0e3 HHKHeH 4eJI0CTH. Y CTAHOBHUTE
COOTBETCTBHE MeX1Y HM(PPOBLIMH 0003HaYeHUIMU HA pucyHKe (1-8) n kocTsiMu Yepena
(A-K). HekoTopble KOCTH He 0OTMeYeHbI HA PUCYHKe.

Yepen BOPOHBI: Kocrtu yepena:

A) HEOHas,

b) kBagpartHas;

B) wemyiiuaras;

I') cowrenoBHas;
J1) ckynmoBasi;

E) remennas;

2K) HocoBas,

3) mpequentocTHas,
W) BepxHeuentocTHas,
K) no6nas

O0o3HayeHns Ha
PHCYHKe

Koctu yepena

7. [2,5 6anma] YcTraHoBHTE COOTBETCTBHE MEKIY CHMIITOMAMU 3a0o/ieBaHus YeioBeka (1-5)
U B030yauTeasimu (A—3), KOTOpbIe BBI3bIBAIOT IaHHOE 3200JIeBaHue.

CumMnromsbI: Bo3oyaurenan:

1) 3aboneBaHne HaYaIOCh C TUXOPATKH, 03HOOA U A) Komap;
rosioBHOM 60sn. Co BTOpoi Henenu 3a001eBaHMs B) Kemn
IPOSIBUIINCH BBIPAXKEHHAS aHEMHUsI, CI1a00CTh, ’
yBEIUYWICA pa3Mep neyeHu. IIpuctynsl mpoucxonsat B) Myxa,
kaxable 40-48 yacoB, JUIMTEIBHOCTD PUCTYIIOB — I') Kpyriisiit 4epes;
0K0J10 9 "yacoB. Bo BpeMsl IpUCTYIIOB YMEPEHHO

BBIPAKEHBI HEPBHBIE U NICUXUUYECKUE HAPYLICHMUS. /1) Cnoposur,

E) Tpunanocoma;
2) V 60IapHOTO IUXOpaaKa, CHMITOMBI HHTOKCHKAIUH. ) Tp ocoMa,

EcTh nono3penue Ha NOpakeHUE CEporo BELIECTBA 2K) Bupyc;
TOJIOBHOTO MO3Ta W/UJIH 000JI0UYEK TOJIOBHOTO U

CIMHHOTO Mo3ra. HaGmogaroTess HEBpOJIOTUYECKHE U
TICUXUATPUIECKUE OCTIOKHECHHUS.

3) bakrepus;

3) [NanuenTa OECIIOKOUT CUIIbHBIN KOXKHBIH 3y,
yCUJIMBAIOIUCS B HOUYHOE Bpems. Ha manbiax,
3aIsICThSAX, PyKaxX M HOTaX BUJIHBI TUHUH TI0]T KOXKEH 1
MY3bIPHKHU.
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4) TTocie KOMaHAMPOBKH B I0’KHBIC PaiOHBI A(DpUKH y
HaIKMeHTa HaOJII0IAI0TCS IPUCTYIIBI JTMXOPAJIKH,
roJIOBHAs 00JIb, yBeTTUUYCHUE TUM(POY3ITIOB, 00JIb B
cycraBax u 3ya. [1o3ke mosBUINCh U3MEHEHUS
MOBEJICHUS, CITYTAHHOCTh CO3HAHUSI, CECHCOPHBIC
paccTpoiicTBa, HApYIICHHE KOOPIUHAIIUYU ABMKCHUN U
HapyIICHHUE [IUKJIOB CHA.

5) V GonpHOTO Kalenb ¢ 00WIbHON MOKPOTON, KOTOPBIi
npojoipKaeTcst 0oJbIIe TpeX Hellelb, 00k B Ipyau
IPY IbIXaHUH, XPHIIBI B JIETKUX, IEPHOANYECCKH
KpoBOXapkaHbe, Temneparypa Boiie 37,5 °C, noreps
Beca. Ha peHTreHOBCKOM CHUMKE BUHBI (PHOPO3HbIC
KaBEPHBI.

CuMITOMBI 1 2 3 4 5

Bo30yaurenn

[7 6anoB] YcranoBuTe cooTBeTCTBHE Mexkay (hepMeHTAMM/OeIKaAMH-TIEPEHOCUYHKAMH
JKMBOTHBIX MJIM PACTUTEIBHBIX KJIeTOK (1-14) M cCTPyKTYypaMu/KOMIIAPTMEHTAMM 3THX
KJIETOK, B KOTOPBIX OHHU JIOKaJIu30BaHbI (A—K).

®epment/Ilepenocuuxk: CtpyKkTypa/KOMIapTMEHT:
1) xucnas pocdarasa; A) BHYTpeHHsIs1 MeMOpaHa
2) H-AT®aza V-tumna; MUTOXOH/IPHIA;
3) karanasa; b) MaTprkc MUTOXOHIPHIA;
4) mnepoxcnnasa; B) mexxmMeMOpanHoe

5) UTOXPOMOKCH/Ia3a,

6) CyKIMHATAETUIPOreHa3a;

7) TmMpyBaTICTHAPOTeHAa3a,;

8) pybducko;

9) mmroxpom b6;

10) uutoxpom c;

11) rmunepansaeruadocdaraeruaporeHasa,

IIPOCTPAHCTBO MUTOXOHJIPU;
I') MmeMOpaHa THITAKOUIOB;
J1) mepokcucomsl;

E) nnazmaTtnueckas
MeMOpaHa )KUBOTHOM KJIETKHU;
K) nnazmaTtnueckas

12) H-AT®a3a P-Tuma; MeMOpaHa pacTUTEIbHOM
13) Na,K-ATda3a; KIIETKU;
14) nepenocunk riroko3sr GLUTL. 3) TU30COMBI;

W) cTpoma XJI0poIIacToB;
K) muromnnasma.

depmeHT 1 (2|34, 5|6|7(8|9|10| 11 12|13 | 14

Crpykrypa
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9. |3 6anna] Pacnosio:xxute pepmenTsl (A—E) B nopsigke uX y4yacTusi B penIuKauuu
KoHKpeTHOro yyactka JIHK B kierkax 0akrepuii.
depMeHT:
A) Xenukasa;
b) IHK-nurasza;
B) IHK-nonumepasa I,
I') AHK-nonumepasa IlI;

J1) npaiimasa;

E) PHKaza H.
[MopsiakoBbIi 1 2 3 4 5 6
HOMep
®epMeHT

10. [3 6ana] YcTaHOBUTE COOTBETCTBHE MEXKIY POAOCTOBHLIMH Ha pucyHKe (1-6) u
MeXaHU3MAMHU HACJIeI0OBAHUS BbIIEJIEHHOT0 cepoii 3anBKoi npu3sHaka (A—E).
I'eTepo3uroTHble HOCUTEIH, He UMeIOLIUe NPOSBIeHU MPU3HAKA, OTMeYeHbI TOUKAMMU.

3 Hacaenosanmue:

A) ayTOCOMHO-PEIIECCUBHOE;
b) ayrocoMHO-10MUHAHTHOE;
B) X-cuemnnennoe pereccuBHOE;
6 I') Y-cuennennoe;
M) marepunckoe (Hanpumep, MTIHK);

E) ¢ umnpunTHHrOM (TIpOsIBIIEHUE
MPU3HAKA 3aBUCUT OT TOJIa POJUTEIIS).

PonocioBHas 1 2 3 4 5 6

Tun HacjaexoBaHuA
NMpU3HaKa




