BcOIll mo 6uonoruu, peruonanbHbIi dtam 2023-24, 11 k., Bap.1

3AJAHUSA
TEOPeTHYeCKOro Typa PernoOHAJIbHOIO0 3Tana
XL Bceepoccuiickoii oMM aabl IKOJIbHUKOB 10 6uoaorun. 2023-24 yu. roa.

11 knacc BAPHUAHT 1
Jlopozcue pebama!

Tlozopasnsem éac ¢ yuacmuem 6 pecuoOHaIbHOM dmane Bcepoccuiickotl onuMnuaobl WKOIbHUKO
no ouonocuu! Omeeyas na ONPOCyL U bINOIHAS 3A0AHUSA, He Chewume, MaKk KaKk omeemsl He 8ce20d
0UeBUOHBL U MPeOYIom NPUMEHEHUs. He MOJIbKO OUONO0SUYECKUX 3HAHULL, HO U 0bwjetl 3pyOuyuU, 102UKu
u meopuecko2o nooxooa. Ycnexa Bam 6 pabome!

Yacts 1. Bam mnpesuiaratorcsi TecToBble 3aJaHus, TpeOyromue BbIOOpa TOJIBKO OJIHOTO
OTBETAa M3 YEThIPEX BO3MOXKHBIX. MaKCHMalIbHOE KOJMYECTBO 0AJUIOB, KOTOpPOE MOYKHO Habpath — 30
(mo 1 Oammy 3a Kaxaoe TecToBOoe 3anaHue). VMHaekc OTBeTa, KOTOpPbI Bbl CUMTaeTe
Han6onee IMMOJIHBIM Y MIPABUJIbHBIM, YKAXXUTC B MaTPUILIC OTB €TOB.

1. Ha pucyHke npeacTraB/ieHO CTPOeHHE BUPYCHOM YaCTH bl
JAHK-conep:xamero agenopupyca. Boibepure npaBuiibHoe
yYTBep:KIeHHE:

a) TPy 3apaKCHUU KIIETKH BUPUOH MPOTHIKAET MEMOpaHy 1
BrpsickuBaeT JIHK B nuromnnasmy;

0) JUIs MpaBWIIbHOM COOPKM BUPHUOHA OEIKU KaIlCHa JOJDKHBI
oOpa3zoBsiBaTbes B DIIP;

B) HOBBIE BUPHOHBI MOTYT MOKUHYTh KJETKY TOJIBKO 3a CUéT €€
JIN3UCA;

T') aICHOBUPYCHBIE BEKTOPHI JOJDKHBI OBITH NCKYCCTBEHHO JIUIIEHBI IITHIIOBY, YTOOBI H30€XKaTh
00OYHOI BUPYCHOHN MH(EKIHH.

2.  Ha»nsaekTpoHHBIX doTorpadusix noka3ansl (pparMeHThbI KJIETOK BOJAOPOCIIeii U3 0JHOTO
otraena. Onpenennre, K KAKOMY OTeJly OHH OTHOCATCS, MCXOJsl U3 TOI0, KaKHe

O6o3nauenusi: Py — nupeHona; S — kpaxmad.

a) KPUCTHI B MUTOXOHJIPUSX TUTACTHHYATHIC, XJIOPOILIACTHI MTOKPHITHI IBYMS MEMOpaHaMH,
MPOAYKT aCCUMIIISAIINU OTKJIAIBIBACTCS B TUIACTH/IAX, CIIEIOBATEIBHO, 3TO BOAOPOCIH U3
otnena Xiopodura (3eeHbIe BOAOPOCIH);
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0) KpUCTBI B MUTOXOHJPUSX IJIACTHHYATHIE, UMEETCS MUPEHOU]T, a IPOJYKT ACCUMUJISIIUU
OTKJIaJIbIBAETCS BHE IJIACTH/IBI, CIIEIOBATEIHHO, 3TO XapOBbIe BOJOPOCIH;

B) TUJIAKOU/IBI B TUIACTUAAX PABHOYAAJIEHHBIE, KPUCTHI B MUTOXOHAPUSX IJIaCTUHYATHIE,
IIPOIYKT aCCUMWISLIMM OTKJIa/IbIBAETCS B UTOILIA3MeE, CIIEA0BaTeNbHO, 3T0 KpacHbie
BOJIOPOCIIH;

I') TWIAKOUBI B IUIACTUIAX PABHOYIAJIEHHbIE, UMEETCS IMPEHOU I, TUIACTUABI [IOKPBITHI
YeThIpbMSI MeMOpaHaMH, CJIeOBaTeNbHO, 3TO bypbie BoopocH.

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) uaMoaganTanus,

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».
Marepuan 1 KOHCTPYKIHA IL10TA, IOJHOCTBIO COOTBETCTBOBAJIM ONMCAHUIO 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) CekBow,

0) TUKTOHBI;

B) OXpombl;

r) I'BasgkoBoro
JepeBa.

Tabmuma 1. [I10THOCTH IpEeBECHHBI IPEBECHBIX PACTCHUI

Bun pacrenns [noTHOCTH IpEBECUHBI
Kr/m?

CexkBoiis BeuHo3eeHas (Sequoia sempervirens) 410

TukToHa Benukas (THKoBoe fAepeBo) (Tectona grandis) 670

Oxpoma nupamugansHas (baisca) (Ochroma pyramidale) 150

I'BasikoBoe aepeBo (Guaidacum officindle) 1280

Y MHOTHX /10JIT0 XpaHSIIHUXCS (3BMMHHX) COPTOB sI0JI0K MAKOTH OBICTPO TeMHEET NPH
KOHTaKTe ¢ Bo3ayxoM. KakoBa npuunHa noreMHenus?

a) Takue 0JO0KU YMEIOT OBICTPO MPU KOHTAKTE C KUCIOPOJOM BO3/IyXa CHHTE3UPOBATh
aHTOIMAHBI, KOTOPbIE OKPAIINBAIOT MIKOTh U 3AIIUIIAIOT IOl IPU XPAaHEHUH

0) B TakuX sI0JIOKax MHOTO eJje3a, KOTOPOe MPU KOHTAKTE C KUCIOPOJAOM BO3/TyXa AaeT Oypoe
OKpaIlllBaHUE,;

B) B 3TUX 510JIOKaX MHOTO I0JI0YHOM KUCIIOTHI, OHA caMa 1o ce0e okpaileHa B Oypblil LIBET, IPU
pas3pe3aHuu s0104Has KMCIO0Ta BEIXOAUT U3 MOBPEXKIEHHBIX BaKyoJIel, U Mbl BUIUM
KOPUYHEBOE OKpPAIIUBAHUE,;

I') B TaKHX sI0J0KaX MHOTO (DEHOJIBHBIX COEAMHEHHH, 3alUINAIOIIMX 11 01 OT IpUOOB NpH
XpaHEHUH, ITH BELIECTBA MPU KOHTAKTE C KUCIOPOJAOM BO3AyXa OKUCIISIFOTCS 1O OKPAIIEHHbBIX
XHHOHOB.

Pacrenus OLICHUBAKT KAYE€CTBO U KOJIHUYECTBO CBE€TA C IOMOIIIBIO CUCTEMbI
(¢oropenentopos. B 3 THOIMPOBAHHBIX (BHIPOCHIUX B TEMHOTE) PACTEHHUSIX MOCJIE HAYAJIa
OCBellleHUs 3alycKaeTcsl )KU3HEHHO BasKHBIH Mpoiecc 1e3THOIALUH,
CONPOBOKAAKIIUIICA MHTHOMPOBAHMEM YAJTHHEHHUS THIIOKOTHJISI, PAa3BOpaYMBaHUEM
ceMsij10J1eil, CHHTEe30M XJIOpo(uiia, B pe3yabTaTe MPOPOCTOK MePexXoauT K
aBTOTPO(PHOMY CYLIECTBOBAHHIO U y:Ke He 3aBHCHT OT 3aI1aCOB NMUTATEJbHBIX BEIEeCTB
cemenn. Paccmorpure npeacrasiieHHble (poTOrpauu pacTeHuil apaduaoncuca 1MKoro
THna (JAT) u oAHOro N3 MYTAaHTOB M OTMEThTe NPABUJIbHOE YTBEP K/ACHHUE:
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TEeMHOTa B cunnitceer | C  KpacHbiit
cser

ar MYTaHT

a) B IIpoHeCCe ACITUOISIINN YHAaCTBYOT TOJIBKO Q)OTOpeHGHTOpLI CHHETO CBETa,

6) B ITpoLecce ACTUOJIANNN YIACTBYIOT TOJIBKO (bOTOpGI_IeHTOpLI KpacCHOI'O CBETAa,

B) Y MYyTaHTa B OTBCT Ha CHHHM CBET JACOTHOJAIUA ITPOUCXOAUT HEC ITOJTHOCTBIO, MOKHO
MMPEAIIOJIOXKUTD, YTO 3TO MYTAHT 110 (I)OTOPCI_ICHTOPY CHHETO CBETAQ,

F) Y MYTaHTa B OTBET Ha KpaCHLIﬁ CBCT ACOTHOJAIHA ITPOUCXOIUT ITOJITHOCTBIO, MOJKHO
MMPEAIIOJIOXKUTD, YTO 3TO MYTAHT I10 ¢)0T0peuenT0py KpacHOIro CBC€Ta

Tpaxen nayka-KpecTOBHKA BHITIOJTHAOT (PYHKINH

a) eIMHCTBEHHBIX OPraHOB ra3000MeHa;

0) BO3JIyXOHOCHBIX TTyTEH /sl COOOIICHUS JIETKUX C BHEITHEN CPeIoif;
B) JIOMOJIHUTENBHBIX OPraHOB ra3000MeHa;

T') TPAHCIIOPTa KUCIOPO/Ia KO BCEM OpraHaM M TKaHSM.

OJs1eHbs KPOBOCOCKA, HJIH JIOCHHAS BOLIb
(Lipoptena cervi) — mpeacraBuTeIb OTpPsiAa
JBykpbLibie. UMeeT 001IMpPHBINA apeas Ha
Tepputopuu EBpazum — or CkaHAMHABUHU
no Kuras, 3aBe3eHa takxke B CeBepHYI0
AMepuky. Umaro o06oux nosjioB nutTawTcs
KPOBBIO TEIVIOKPOBHBIX MO3BOHOYHBIX.
OCHOBHBIMH NIPOKOPMHTEJISIMHU CJTYKAT
NPeACTABUTEIH CeMEHCTBA 0JICHBUX H
KPYIHBIH porarslii cKoT. B3pociibie
KPOBOCOCKH NMOJKMIAIOT KONBITHBIX, CH/ISI
HA PACTEHUSX, U ATAKYIOT ¢ BO3AyXa.
Oxka3aBmnch HA MOBEPXHOCTH TeJia
NPOKOPMHTEJIS, KPOBOCOCKH COPACHIBAIOT
KPbLIbS M IPUCTYNAKOT K MUTAHUIO.
CaMKkM 0TpPOXKIAIOT )KMBBIX JINUMHOK, YyiKe
Pa3BUBIIUXCSH /10 CTAAUH NMPEIKYKOJIKH.
IIpeakykoIKH MaAa0T HA 3eMJIIO0,
NPeBPaIIAITCA B KYKOJKH B IyNapUH U
3uMYyI0T. BecHoii pa3Burtune
BO300HOBJISIETCSI, H K KOHILY JIeTa U3
NylnapueB HAYMHAKOT BLIXOAUTH HMAaro.
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KpoBocockn MOryT NnMTATHCH KPOBbIO YeJI0BEKA, XOTH M He CTIOCOOHBI MIPH 3TOM
3aBepPIIUTH CBOM KM3HEHHBbIN HUKJ. OJIeHbsI KPOBOCOCKA MPEACTABJSAET ONMACHOCTD J1JIs
4eJI0BeKAa, TAK KaK MOKeT ObITh IEPEeHOCYUKOM 3200/1eBAHUSA:

a) TPUXUHEIIERA;

0) 5XMHOKOKKO33,

B) Ooppenno3a;

') CHOMPCKOM SI3BBI.

HIncTocoMo3bl — 3TO rpynna napasuTapHbIX 3a00J1€BaHNI, BbI3bIBA€MbIX
JAUTEHEeTHYECKUMH cocaibimkamMu u3 poaa llucrocoma (Schistosoma). lllucrocomo3bl
pacnpocTpaHeHbl B TPONHYECKHX PErHOHAX H HAHOCAT CYIIEeCTBEHHbIN BpPea 310POBbI0
YeJI0BeKa; XPOHHYECKAs HHBA3HS MOKET B HEKOTOPBIX CJyYasiX IPUBECTH K CMEPTH.
IMoHuMaHHue JKU3HEHHOTO0 IIMKJIA IHHCTOCOM M MX B3aMMOOTHOIIEHHI ¢ X035ieBaMHU
MOMOraeT pa3padaTbiBaTh Mepbl NPOPUIAKTHKE U JiedeHusi. PaccmoTpuTe cxemy
KU3HEHHOro muKjIa [IIMcToCOMBI SIMOHCKOM U CXeMYy BEHO3HBIX COCY/I0B YeJI0OBeKaA.
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Bri0epuTe Haubo/1ee BepHOE ONMMCAHUE IIYTH MUTPALIMH IIMCTOCOM B OpraHu3Me
yesoBeka (1-8 Ha cxeme):

a) apTepuu — BEHbI — CepIle — JIETKUE — Cep/ille — apTepuu — MeYeHb — BOPOTHAS BEHA;

0) BeHBI — cep/le — JIETKUe — OPOHXH U Tpaxeu — FOPTaHb — JKEIYJOK — KUIIEYHUK —
OpbKEEUYHbIC BEHBI;

B) apTepUH — MI€UEHb — BOPOTHAsS BEHA — Cep/Ie — JIErKue — OPOHXH U Tpaxeu — FOPTaHb —
KHIIIEYHUK;

T') BEHBI — Cep/IIle — JIETKUE — CEPJILIC — apTEPUH — IMIEUEHb — BOPOTHASI BEHAa — OPBIKECUHbBIS
BEHBI.

Kakmue n3 nepe4ucieHHbIX TPy KOCTel 00ecneYnBalOT pacliipeHue poTorJ0TOYHOM
MOJIOCTH NIPH BCACHIBATEIbHBIX IBHKEHHAX Y KOCTHCTBHIX PbI0 BO BpeMsi NIUTAHUS HJIH
AbIXaHMA:

a) MOJIBECOK, HEOHAsA, KBaJpaTHAsA, KOCTH KaOEpHOM KPBIIIKH;

0) BepXHEUEeIIOCTHAsA, COWICHOBHAs, MPEUETIOCTHAs, KOCTH ka0epHON KPBILIKH;

B) KBa/IpaTHasi, epeIHEYIIHAs, 10IBECOK, KOCTHU >KaOEpHOH KPBILIKY;

I') IpeIYeIII0CTHAs, BEpXHEUENI0CTHAs, 3yOHas1, KOCTH *KaOepHOU KPBILIKH .

N3 nepeuyncjieHHBIX TPYNI KOCTell K MO3roBOi 4acTH Yepena KOCTUCTBIX PbI0 OTHOCATCA .
a) HEOHas1, JIOOHAs, TEeMEHHAs!, CONTHUK;

0) COuJICHOBHAS, MTO/IBECOK, BEPXHEUETIOCTHAS, IPEAUCIIIOCTHAS ;

B) CpeaMHHasi OOOHSATEbHAS, TIEPEIHEYIITIHASI, HOCOBAsl, 3aTHUIOYHBIC ;

I') KBaJ[paTHas1, 3yOHas1, KpPbUJIOBUHBIE, TApaCPEHOMI.
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Corpyanuku ¢pupmsl Uinona Macka «Neuralink» 00yunsiu 00e3biHy HTPaTh B IUHT -IIOHT
Ha koMnbloTepe. [Ipu 3TOM OHa He HCNOJB3YeT Mo CTUK. CUTHAJ, YyIPABJISIOIIMT
KYPCOPOM, MOCTYyNaeT NPSIMO B KOMIIbIOTEP OT MY4YKAa 3JIEKTPO/I0B, B/KUBJIEHHbIX B €€
Mmo3r. Kak Bbl 1ymaere, B Kakoi y4acTOK KOPbI 00IbIIHX MOJYHIAPUI BXKUBJIEHBI
3JIEKTPOAbI?

a) IpeleHTpalIbHAS 00JIaCTh;

0) mocTIeHTpaIbHas 00J1aCTh;

B) HWKHEBHCOYHAs 00J1aCTh;

') TEMEHHAas KOpa MPaBOro MoJylapus.

B xakoii ¢ppaxkumu Oyayr
COJEPKATHCH ArTJIIOTHHOTeHbI
1ocJjie HeHTPU(PYrupoBaHus KPOBHU
IV rpynnei?

a) l;

0) 2;

B) 3;

T') HA B OJJHOW U3 HHX.

Kakoe siBjieHne u300pakeHo 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) TOTEHIUA ACUCTBUS TUTAHTCKOTO aKCOHA KaabMapa;
0) MOCTCUHANITUYECKUMA TTOTSHITUA CKEJIETHOW MBIIIIIIBI;
B) IOTEHIIMAJ JEHCTBHUS MBIIIIEYHOW KJIETKH CEep/IIla;

I') HOTEeHLMAT OUMOJSPHOMN KJIETKU CeTYaTKH.
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18. Ha cxeme u3o0paskeHa KJeTKa:
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a) SHIOTEIHS KPOBEHOCHOTO COCY/Ia;

0) IMCTAIILHOTO U3BUTOTO TOYEHYHOTO KaHAIIbLIA;
B) DIUTENINS KOXKU;

T') 2HJO0TEIUS OpOoHXa.

IleBune NTHLBI MMEIOT YHUKAJIbHBIE IOMOJHUTEIbHbIE XPOMOCOMbBI — XPOMOCOMBI
1n0J10BbIX KJ1eTOK (XIIK), koTopble Hac/ieqylTcsl TOJbKO 0 MATEPUHCKON JIMHHUH,
HMEIOTCS B KJIETKAX MOJI0BO# JIMHUU U MIPU 3TOM OTCYTCTBYIOT B COMATHYECKHMX KJIETKAaX.
Y kakux kjaerok nepunx nrun Her XIIK:

a) y SIMIIEKJIETOK;

0) y ciepMaTo30H10B;

B) Y 3UTOT;

') Yy OOTOHHEB.

Y yJIHMTOK JIeBO3aKPYUYe€HHAs PAKOBHHA JIOMUHUPYET HA MPABO3aKPYUYEHHOI, MpHYEM
(heHOTHI PAKOBHHBI OTOMKA OTPeIeJisieTcs TeHOTHIIOM MaTepu. OG03HAYNM aJlIeNh
JIEBO3aKPYYEeHHOCTH Kak L, a ajutesib mpaBo3akpy4eHHOCTH - Kak |. Kakux yauTok He
ObIBaeT B mpupoje:

a) JICBO3aKPYUYCHHBIX ¢ reHoTHIOM I,

0) JIeBO3aKpYyYEHHBIX C TeHOTUIOM LL;

B) MpaBO3aKpy4EHHBIX ¢ reHoTHIoM ll;

T') IPaBO3aKPYUYCHHBIX C TeHOTUIIOM LL.

CyMMapHasi IJIMHA FeHeTHYeCKoi KapThl 4-if Xxpomocomsl aApo3o¢puiibl D. melanogaster
cocTaBJisieT 3 caHTUMOPranuabl. Takum 00pa3oM, YncJ10 COOBITHI peKOMOMHALMY B 4 -H
XpoMocome po30¢uiibl BO BpeMsi Meii03a paBHO:

a) 3 pexomOuHanuu Ha 100 00IIUTOB;

0) 6 pexomOuHaruit Ha 100 0OIMTOB;

B) 1,5 pexomOuHaruu Ha 100 001MTOB;

r) 3 pekomOuHaruu Ha 100 ciepmMaTonuToB.
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Paccmorpure popmyiy acCIMpHHA M OTBEThTE, B O OH
KaKOI YaCTH KeJIy10YHO-KHIIIeYHOT 0 TPAKTA 3TO

BelecTBO OyaeT 3(pexTBHEE BCETO

BCaChIBAThCSA. YUTHUTE, UTO MOJIEKY./Ia aCIIHPUHA

NOTJIONIAeTCS KJIETKAMH IIyTeM MPOCTOoil O CH3
auddysuu.

a) pOTOBast OJIOCTh;

0) MUIIEBO;

B) JKEYJIOK; O

') TOHKUN KHUILIEYHUK.

Omnpenennre CTPYKTYPy TeTpamenTuaa, MCXOAs M3 NPHUBEJIEHHBLIX HMKe NaHHbIX. [lpm
IOJIHOM KM CJIOTHOM I'MIPOJIH3e ITOr0 TeTPaNenTuAa B PAaBHbIX KOJIHYeCTBAX 00pa3ylorcst
cjeayione aMUHOKHMCIOTBI: acnaparuHoBasi kucjaora (Asp), meruonun (Met), nposaun
(Pro) u Tupo3un (Tyr). Iocjie 06padoTKH ITOro TeTpanenTHIA AAHCHI-XJIOPHIAOM (areHT,
KOBAJICHTHO MOJIM(UUMPYIOIIMI aMHMHOIPyNnbl), oOHapy:xeHa aaHcuia-Asp. Ilocae
00padoTKM ITOro TeTpanenTua OPOMIUUAHOM (AreHT, PACIIEIVIA I NeNTHAHYIO CBSA3b,
00pa3oBaHHY KapOOKCWIbHOW rpynmoii Met) mosyyen 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.

Metai-xejgaTtHasas xpomarorpagusi — 3TO OJAHAa U3 pasHoBUAHOcTell adduHHOM
xpoMartorpaguu, MHUPOKO NPUMEHSEMON AJIf OYHCTKH PEKOMOMHAHTHBIX O0€JIKOB €O
crnenuajbHO BBeAEeHHO! aMUHOKHUCJIOTHOM Moc/ie10BaTeIbHOCTHIO (Tarom). Ha HocuTe b ¢
KOBAJIEHTHO NMPUIIUTHIMA TPYNNAMH HUTPWIOTPH- WIH HUTPHUJIOAUYKCYCHOH KHCJIOTHI
HAHOCHUTCSl PacTBOP COJIH HHMKeds (WIHM K00aJbTa), KOTOPbI NMPOYHO CBA3BLIBAKTCS €
KOJIOHKOH, OJHAKO YacTh KOOPAMHALMOHHBIX CBfi3eH HMOHA HHMKeJs OCTaeTcs
He3ajeiicTBOBaHHOM. [Ipy HaHeCEeHUN KJI€TOYHOI0 JIM3aTA HEKOTOPbIE 0eJIKU crienupuyHo
CBSI3BIBAIOTCH ¢ MMMOOMJIM30BAHHBIMM HMOHAMH HHMKeJs, 00pa3ysi KOOpPIAMHALMOHHbIE
CBSI3M MEXKIY HHKeJleM M AMHMHOKHCJIOTHBIMU OCTaTKamMu B coctraBe Oeiaka. Ilocie
NPOMBIBKH KOJIOHKH Oy(epoM HaHeceHHsi OeJIKM IIOHPYIOT Oydepom, coaepkamum
HMH/I230J1, BBITECHSIONIUI AMHUHOKHMCJIOTHbIE OCTATKM M3 KOOPAMHALMOHHON cdepbl
Hukenas. Ilpennosnoxnre, 0cCTATKH KAKOH AMUHOKHCJIOTHI MPEUMYIIECTBEHHO IPUHUMAET
ydyacTve B KOOPAUHAIIUM HOHA HUKEJIS.

s
[=]

co
H"""‘--.., (_H

a8
\n
=T

CH:

é--'
"
) GDPEEHT 1-.1 hi CH'!
» i o l-.l‘-"‘"" E
h;a.? /CHz H,0 0)__'30 CopBeHT
wo = 0)__,:0
H.0
HuKenb-HUTPUNOTPMYKCYCHARA KWCNOTA HuKeNb-HUTPMNOAMYKCYCHAR KMCNOTa

a) acrlaparuHOBasi KUCJIOTA;
0) TUCTH/IVH,

B) CEpHH;

) Tpuntodas.
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H3BeCcTHO, YTO MHOTHE MEJIKHE MJICKONUTAIONINE NPOBOAAT 3MMHUE MeCSIIbl B COCTOSTHUU
rJiy0OKoro oueneHeHusi — 3MuMHell cnsiyku wiau rudepuanun. Ilpu 3ToM Temmeparypa ux
Tesa cHuxaercs ¢ 37-38°C o 3-5°C, yacTora cepieyHbIX COKpalleHnii cHuxkaercs ¢ 350-
400 no 10-15 ynapoB B MUHYTY, a CKOPOCTH AbIxaHuus ¢ 90-100 1o 2-3 pa3 B Munyry. Tem He
MeHee, OHM He JJ0NYCKAKT CHUKEHUsI TeMIIePaTyphbl CBOEro TeJia HUKe TOYKH 3aMep3aHus
OMOJIOTMYECKUX JKHUAKOCTEeH, KOHTPOJHUPYS mNpouecc Temjaonpoaykuuu. st 3Toro
ru0epHaToOphbI Mepej 3UMHeN CNAYKO0l HAKAIUIMBAIOT JHepreTHYecKNe 3anachbl B BUjae:

a) TIIMKOTEHA B MBIIICYHOU TKAHU;

0) IJIMKOreHa B TIICUCHH,

B) HEUTpaIbHBIX )KUPOB B KUPOBOU TKAHU;
r) OEIKOB B TJIa3Me KPOBH.

MHorue BHyTPUKJIETOYHbIE Be3UKYJIbI (3HA0COMBI, IM30COMbI, CHHAIT ‘leCKI/IE‘Be3I/IKy.]II)I)
AJs1 cBoero (yHKUMOHUPOBAHHUS 3AKHMCISIOTCA — B HX MOJOCTH mocpeacrsoM ATO-
3aBHCHUMBbIX MPOTOHHBIX HACOCOB NepeHocATcd UOHbI H+ u3 uuromiasMel, YTO MPUBOJAUT
K cHkeHnio pH BHyrpm opranesibl. JIOOONBITHO, HO /AJsi HOPMAJbLHOIO
(pyHKIIHOHUPOBAHMS 3TH OPraHe/UIaM TaKKe He00X0AUMO HAJINYNe B MeMOpPaHe XJIOPHBIX
KaHaJoB. EciiM HApYyIIMTh BCTPpaHBaHHE XJOPHBIX KAHAJIOB B MeMOPaHY 3H/I0COM, TO
3aKucjeHne He Oyaer mpoucxoauTh. Kakoe u3 o0bsicHeHuil 3Toro ¢genomena HauboJsiee
BEpPOSITHO?

a) HaJIM4Ke XJIOPHBIX KaHAJIOB IIO3BOJIIET COXPAHUTh AIEKTPOHEUTPAIIBHOCTh IHI0COMBI IIPU
3aKUCJICHUU;

0) xy0p akTHUBUPYET padoTy AT®D-3aBUCUMBIX TPOTOHHBIX HACOCOB;

B) xJ10p cBs3biBaeTcs ¢ AT®, nenast ruaposin3 3Toil MOJIEKYJIbl BO3MOXKHBIM;

r) AT®-3aBucHMBIN IPOTOHHBIM HACOC MOKET MEPEHECTH NMPOTOH B MOJOCTh 3HI0OCOMBI
TOJIBKO NPEABAPUTENBHO BbIKa4aB U3 HEE NOH XJIOPA.

Ha pucynke noka3zaHo n3o0pakeHune KJIeTKU
B Npenapare KPOBH 4eJIOBeKa, MOJy4eHHOoe C
MOMOIIbI0 MPOCBEYNBAIOIIET0 YJIEKTPOHHOTO
Mukpockona. OTMeTbTe BepHOe YTBep KIeHue
OTHOCHUTEJILHO ITOM KJIETKH:

a) 9Ta KJIeTKa 0OHapYKUBAETCS B KPOBU TOJIBKO
MIPY TIATOJIOTHH;

0) 9Ta KJIeTka cnocoOHa BCTYMHUTh B MUTO3
[0CJIe aKTUBALINK;

B) YBEJIMYCHHE JIOJIA 3THX KJIETOK B KPOBU —
CBUICTENHCTBO AJUIEPTUU WUJIU Mapa3uTapHOU
uH(peKIuu;

T') 9Ta KJIETKa SBIISAETCS TPAHYIOIUTOM.
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H3BecTHO, YTO cepAeYHasi MBIIIIA — OAUH U3 CAMBIX KHCJIOPOA03aBUCMMBbIX OPraHos. B
(Gu3H010rHYeCKHUX YCJIOBHUSX Y B3POCJIbIX U JIeTell cTapiiero Bo3pacra 0Mo3HepreTuka
MHOKAap/Ja onpeaessieTcs OKucjaeHueM cyocrparos B nukJiie Kpeoca. Iliox
MJIEKOMUTAIOIIUX PA3BUBAETCS B YCJIOBHAX THIMOKCHH. ITO 00CTOATEIHCTBO
HAKJIAIbIBAET OTNIEYATOK HA OCHOBHbIE OMOXHUMHYECKH e MPOLECChI, MPOTEKAIOIINeE B
TKaHsX. Tak, B yCJI0BHSAAX He0CTAaTKA KUCJA0poaa uukja Kpedca napymaercsi, 0q1HaKo
CYLIEeCTBYIOT AJIbTePHATHUBHbIE BAPUAHTHI 00ecleuyeHus1 JHepProodecnedeHnsi BUTAIbHBIX
GyHKuMit MUOKapaa — MEeHTO3HbIH UK BapOypra u nuka Imoaena-Meiieproga.
YuurtbiBasi Bce BbIIIECKA3aHHOE, BbIOepUTe HanboJ1ee MpeANoOYTHTEIbHbIE
JHepreTuyeckue cyocTparsl A KapANOMHUOIUTOB HOBOPOKIEHHBIX 0CO0€N:

a) JKUPHbIE KUCIIOTHI U III0OKO034;

0) rII0K03a M MOJIOYHAs KUCIIOTa;

B) KUPHBIE KUCIOTHI U MOJIOUHAS] KUCIIOTA;

I') TJII0KO3a U aMHUHOKHUCIIOTHI.

Pa3BuTHE N0JIOBBIX KJIETOK MPOMCXOIUT MOJ Bo3aeiicTBHeM ropmonoB. [lepex Bamnu
PHMCYHOK, H300pa:KkaloUIUii CBA3b Me:K1y H3MeHeHHeM YPOBHSI TOPMOHOB B KPOBH BO
BpeMsl MEHCTPYAJbHOI0 IIUKJIA YeJI0BeKa, IIUKJ KOTOPOro AJIuTcs 28 qHeid, u
npoueccamMu, NPOTEeKAIMMH B SUYHUKe. B HEKOTOPBIX cliyyasiX Bpauu peKOMeHAYIOT
NpHeM NMpenaparToB, AeiiCTBYIOIIUX HA TUNOTATAMO-THIIO(U3APHYI0 CHCTEMY, YTO
o0ecreynBaeT OTCYTCTBHE KOJ1e0aHUS YPOBHSI TOPMOHOB. B cocTaB ykazaHHBIX
NpenapaToB BXOISAT CHHTETHYECKHE AHAJIOTH:

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

ANLUEKNETKU
oBYNnAUMA

a) pommukynoctumynupyrotiero (OCIY) u morennnsupyromero (JII') ropMoHOB;
0) mporectepoHa u (poyumHKyIocTUMYIHpytomero ropmona (OCT);

B) ACTPOT€HA U MPOTreCTEPOHA;

I') 3CTPOreHa U JII0TEMHU3UpYytoero ropmona (JII).

AMMHOKHCJI0TA cepuH koaupyercs Tpumiietamu AI'Y, AT'Ll, YL, YIY, YIHA u YII'.
MunnmaibHoe kojandecTso BUA0B TPHK niist ux y3HaBanus paBHo:

a)2;

0) 3;

B) 4;

r) 6.
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Yactp 2. Bam npeiaratorcst TECTOBBIE 33/IaHHsI C MHOXKECTBEHHBIMU BapraHTamMu oTBera (0T 0
10 5). MakcumalibHOE KOJIMYECTBO OAIIJIOB, KOTOpPOe MOXXKHO HaOpath — 60 (mo 3 Oaimwia 3a Kaxjaoe
TecToBoe 3ananue). MHmekchl BepHbIX 0TBeTOB (B) M HeBepHbix orBetoB (H) oTMeThTE B MaTpuIle
3HaKOM «X». OOpa3er 3anoJTHeHNs] MATPHIIbL:

Ne ? A b B r I
B X X X
H X X
1. Cpean MeTALIOKHCISIONINX MUKPOOPTaHU3MOB BCTPEUYAKOTCH TaKHe, KOTOPbIE CIIOCOOHBI
OKHCJISATH COeTMHEHN:
a) Kenesa,
0) pryru;
B) MapraHia;
') MEJIH;
1) ypaHa.

2. Y npokapuoT, B OTJIMYHH OT JYKAPHOT:
a) OTCYTCTBYIOT pUOOCOMBI;
0) OTCYTCTBYET siiepHasi 000JI0UKa,;
B) OTCYTCTBYIOT MUTOXOHIPUH H XJIOPOILIACTHI,
T') UMEIOTCS KT'YTUKH, HE TIOKPBITHIE JIA3MaTHYECKO MEMOPaHOH ;
1) UMEIOTCSI TUCTOHBI U HYKJICOCOMBI.

3. 3a c4ér KakMX CTPYKTYP BbICIIMe pacTeHust (3MOpHOoGHTHI) MOTYT NOJ/IeP:KUBATH CBOE
M0JI0’KeHHEe B POCTPAHCTBE M CONMPOTUBJIAATHCA TPABUTALMU:
a) KUBasi MEXaHWYeCKask TKaHb KOJUIEHXHMa;
0) MepTBasi MEXaHUYECKasi TKaHb CKIEPEHXUMA;
B) OJJpEBECHEBIIAsi BTOPUYHAs KCHIIEMa,
I') KJIETKU MTApEHXHUMBI;
1) 00pa3oBaHMs KpeMHe3eMa.

4.  AHTHKBAp NPeNJI0KUJI MOKYNATET0 NPUOOPECTH CTAPUHHYIO HIKATYJIKY,
U3rOTOBJIEHHYIO (110 €ro ¢JI0BaM) U3 IPeBeCUHbI PeAKOil TOPHOIl COCHbI. Y COMHMBIIUCH,
NOKYNAaTeJIb 3aKa3aJ1 SKCIEePTH3Y JAHHOT0 U3/1eusl. JKCIEePT, H3yYUB AHATOMHYECKOe
CTPOEHHE MaTepHuaJia MKATYJIKH, IPUIIE] K BHIBOAY, YTO 3TO MO/1eJKA, H3r0TOBJIEHHAsI
n3 6amOyka. IIpuiiT K BBIBOAY, YTO 3TO He COCHA, a 0aMOYK, IKCIIePTa 3aCTaBHJIN
ciaenymommue (pakTbl:

a) Ha MOIMEPEYHOM CPe3€ OTCYTCTBYIOT 'OIMUHBIE KOJIbIA KCUIIEMBI;

0) Ha TAHTEHTAJILHOM Cpe3€ BUIHBI KPYITHBIC JTyUYEBbIC TPAXCHIBI;

B) B TKAHU BCTPEYAIOTCS TETPAPXHbIE pauaibHbIe TPOBOIAIINE TYyUKH;

') B KCUJIEME BUJIHBI IIUPOKOIIPOCBETHBIEC COCY/IBI HAPSIY C TPaxeuaaMu;

1) Ha MONEPEYHOM CPE3€ BUIAHBI OTAENbHBIE KOIATepaIbHbIE TPOBOJAIINE TYUKH.

5. 3a3amacaHue HUTPATA B PACTUTEJBHBIX KJIETKAX 0TBEYAIOT BAKYOJIH, IPH ITOM
BOCCTAHOBJICHHE HUTPATOB M BK/JIIOYEHHE 230Ta B AMUHOKHCJIOTHI Y PACTEHUH MOMKET
NPOUCXOJUTH KAK B KOPHAX, TAK U B JINCTbhAX, JOHOPAMH JJIEKTPOHOB B PeaKIUsIX
aasorcs HA/TH, HAJL®H u ¢peppenoxkcud. Ho B HeKOTOPBIX clIy4yasiX BKJIYEHUE
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a30Ta B COCTAB OPraHNYeCKHX COCIMHEHUH NMPOUCXOAUT NMPeuMyIeCTBEeHHO 1100 B
MO/3¢MHOM YacTH pacTeHus (KaK, HanpuMep, y si0JJOHM ¥ BUIIHH), JIUOO B HAJ3eMHOMI
(MHOTHe TpaBsIHUCTbIe pacTeHus1). OJHAKO NP HENPABUJIBLHOM KYJbTHBUPOBAHUH B
ynorpedsieMbIX B MILY YaCTAX PACTeHUH MOKeT ObITh NPeBbILICHA NPeleIbHO
pomyctumasi konuenTpanus no aurparam (IIIK). Beidepurte BepHble yTBepKIeHHUs:

a) eclId BhIpalIuBaTh CBEKITY Ha 3aTCHEHHBIX TPSAAKAX, HO IPU ATOM BOBCE HE yI00PATh
pacteHus, To BeposSTHOCTH npeBbienus [1/IK mo Hutpaty Oyaer Menblie, 4eM npu
yI0OpeHuu CBEKJIbI HUTPaTaMH;

6) HecMmoTpst Ha TO, YTO MIIEHUIA SBJISETCS TPABSIHUCTHIM PACTEHUEM, TIOBOJIBHO CJI0KHO
co3nath ycnoBus npessiieHus [1/IK no Hutpary B €€ 3epHOBKax;

B) €CIIM BHOCHUTH JIOCTaTOYHOE KOJMYECTBO HUTPATHBIX YIOOPEHUH MO paccany perbl, HO Ipu
3TOM KYJbTUBHPOBATH €€ Ha aKTUBHO OCBELIAEMBIX T'PSAJIKAX, TO CKOPEE BCErO B MOA3EMHOM
yacTu pacteHus He Oyzaet npesbimeHa [1/IK mo Hutpary;

I') IOCTaTOYHO CJIOKHO CO3/1aTh YCJIOBUSA, TPU KOTOPBIX B KOCTSHKE BUIIIHU OyJIET MPEBBIIICHA
ITIJIK no HuTpary, gaxxe €ciau Ca)KEHIbl BUIIIHA KYJIbTUBUPOBAIMCH B 3aTEHEHHBIX YCIOBUAX C
HEOOJIBIINM U30BITKOM HUTPATHBIX yI00pEHHUI;

1) €CJIN Pa3IeIUTh IPSJIKY MOI0JIaM U BHECTH C OJIHOM CTOPOHBI U30BITOYHOE KOJIMUECTBO
HUTPATOB, a C IPYrol N30BITOYHOE KOJIMYECTBO aMMOHHS, TO paCTEHUS, KYyJIbTUBUPYEMbIC Ha
aMMOHUIHOM CTOPOHE, BEPOSITHEE BCETO, OBICTPEE IPOAEMOHCTPUPYIOT IPU3HAKU
WHTHOMPOBAHUS POCTA, HEXKEIIU YEM PACTCHHSI HA HUTPATHON CTOpPOHE.

B HacTosilee BpeMsi aKTMBHO Pa3BUBAETCSl T€HETHKA U CeJIeKIHs OBOLIHBIX KYJbTYP,
HANIPaBJIEHHAS] HA MOBBIIIEHNE CPOKOB XPaHEHUsI (JIe3KKOCTH) IUIO0B M COXPAHEHHS UX
cbeo0HocTH. Kakne n3MeHeHus1 GU3HOJIOTMH PACTUTEILHON KJIETKH MOI'YT IIOMOYb
PelINTH TAKYIO 3224y JJIs TOMATOB?

a) He0OXO0JIMMO CHU3UTH IKCIIPECCHUIO 0l-aMUIIa3bl;

0) HaJI0 CHU3HUTH IKCIIPECCUIO TEHOB MEKTHHA3 U UX aKTUBATOPOB;

B) ClIeJlyeT MOBBICUTH SKCIIPECCHIO T€HOB CHHTE3a JTUTHHHA,

') HEOOXOIMMO 3aMEeJIUTh JACTPaJaIfio COJIAHUHA — BTOPUYHOTO METa00JINTA,
HAKaIJIUBAIOLIETOCs B HE3PEIBIX IJI0/IaX TOMATOB;

1) HaJ[0 TIOBBICUTH IKCIIPECCHIO TCHOB, KOIUPYIONINX (DepMEHTHI TIIUKOJIN3A.

Ha cxeme npejacTaB/ieHo CTpOeHHE MOJLJIIOCKA.
Boi0epuTe Bce BepHbIe YTBEPKIECHHS :

a) C BBICOKOI BEPOSATHOCTHIO, TAHHBIA MOJUTFOCK 2
oOuTaeT Ha CyIIe;

0) mudpoit 8 o603HaUEHA MTOJIOCTH TeNa;

B) BBIJICIUTEIILHOE OTBEPCTHE 0003HaUYeHO U(poii 2; 1
r) udpoit 7 0603HaUEH OpraH XMMHYECKOTO YyBCTBA,

1) Yy JaHHOTO MOJUTFOCKA MTPaBO3aBHUTAasl pAaKOBUHA
(3aKpy4yeHHasl TI0 YaCOBOU CTPEJIKE).
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PaccmoTpuTe CXeMy, HIJIICTPUPYIOLIYIO 00/1aCTH KCIPeccuu rena Pdm B xoje pa3BUTHS
KOHEYHOCTell 4IeHMCTOHOTHX.

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

1

. o6AacTb aKcnpeccun
—

reHa pdm

BoiGepuTe Bce BepHbIe YTBEPIKICHHS :

a) Ha pUCyHKe b nmpuBeeHa cxema CTPOCHHUSI HOTOYEITIOCTH;

0) y peuHoro paka reu pdm skcrpeccupyercs B xaope;

B) KapTHHA KCIpeccud reHa pdm MoATBEpKIAeT TUIIOTE3Y O MPOUCXOXKICHUH KPbLIbEB
HACEKOMBIX M3 [TapaHOTaIbHBIX BHIPOCTOB — OOKOBBIX CKJIAJ0K KYTHKYJIbI, HE3aBUCUMO OT
KOHEYHOCTEH;

r) )kabpa W WICHHCTas HOra PEYHOI0 paka, B KOTOPBIX MMOKa3aHa dKCIpeccus rera pdm,
COOTBETCTBYIOT (TOMOJIOTUYHBI) YacTsM 2 ¥ 3 KOHEYHOCTH IMPEIKOBBIX WICHUCTOHOTHX;
) €CJIA CXOIHAS KapTHHA SKCIPECCHH TEHOB, PErYIHPYIONIMX Pa3BUTHE (HApUMEp, T'eHa
pdm), TOATBEPKAAET TOMOJIOTHIO CTPYKTYP, TO KPHLJIO HACEKOMBIX TOMOJIOTHYHO 4acTh 1
KOHCYHOCTH TPEAKOBBIX YWICHHCTOHOTHX.

K oco0eHHOCTSIM CTPOCHHSI MOYECIIO0JIOBOI CHCTEMbI B3POCJI0i 0CTPOMOPAOH JATYIKH
MO’KHO OTHECTH CJIeAYIOlHe IPU3HAKH

a) BOJIb()OB KaHaJl HAUMHAETCSI BOPOHKOM C pECHUUKAMU;

0) CEMEHHUKHU BBIBOJAT MOJIOBBIE MPOJAYKTHI Yepe3 MOUKY;

B) MIOJUIEPOB KaHaJ CBA3aH C KJIOAKOMH;

I') AHLEKJIETKN BBIBOAATCS HApYKy uepe3 BOJIb(OB KaHa,

1) y CaMIIOB MOYETOYHHUK COBMEIIAET ()YHKIIMU BBIBEACHUS MOYH U MOJIOBBIX MPOJYKTOB.

boxoBas iuHNA Ha PA3HBIX CTAIUAX OHTOICHE3Aa UMECTCH Y HpeJICTaBI’ITeJIeﬁ .

a) 3¢eMHOBO/THBIX;

0) penTuiuii;

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

IKCTPAKT MATHI HCIOJIb3YeTCsl Ye10BeKoM u3apesnie. Tak, B ApeBHeM Pume MsATHOMH
BO/0ii ONPBHICKNBAJIN KOMHATHI, 4 CTOJIbI HATHPAJM JUCTHAMM MATHI, YTOOBI CO3AATh Y
rocrei ;KU3HEPaI0CTHOE HACTPOeHHe. JINCTHSA MATHI BXOAAT B COCTAB YCIIOKOUTEIbHBIX U
’KeJTYerOHHbIX 4aéB, KaneJb 0T TOUHOTHI, 00300/ 1MBAIOIIMX U IPOTHBOBOCTIAIUTEIbHBIX
Mmaseil. Kak Bbl 1ymaerte, kakue u3 nepe4ncjaIeHHbIX HHKe PeleNTOPOB MOKET
AKTHMBHPOBATb MEHTOJ — OCHOBHOE /ieiicTBYIO1Ilee BeleCTBO MATHI?

a) TAMK-a (ramma aMHHOMACISIHON KHCIIOTHI);

0) 69Ta-3H10PUHOBEIE;

B) HUKOTHMHOBBIE allETUIIXOJINHOBBIE;

T') X0JI0JI0BBIE TepMopenenTopbl TRPMS;

1) [IIyTaMaT-aKTUBUPYEMbIE KaJIbIIUEBbIE KaHAJIBI.
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CoriacHo cOBpeMeHHBIM NMPeACTABJIEHUAM, HauboJ1ee OJM3KUMH POACTBEHHUKAMH

COBpPeMEHHBIX KHTOB SIBJISIOTCS OereMoThbl. Kakue npucnocoduTeibHbIe H3MeHEHHUs
HMEKTCSl Y KUTOB, 10 CPABHEHHMIO CO CBOMMHU Y€TBEPOHOTMMHU POACTBEHHUKAMM ?

a) YBEeJIMYCHHE KOHIICHTPAIMM MHOTJIOOMHA B MBIIIIIIAX;

0) yBeIMUEHHUE SKCIPECCUU TEHOB, TOMOJIOTHYHBIX OTBEYAIOIIMM 32 POCT MAJIBIEB PYK Y

YyeJIOBEKA,

B) YACTUYHASI, VJIU TOJTHAS TIOTEPSI OOOHSHHUS;

I') U3MEHEHHUE CIIEKTPa YaCTOT CIBIIIUMOTO JIHANa30Ha;

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

bakrepuodaru — BUpychbl 0aKTepuil — MOTYT OCYIIECTBJISITH CBO€ PA3MHOKEeHHUE IBYMS
NYTAMM: JU30T€HHBIM U JUTHYEeCKUM. B in3orennom xku3nennom nukie JHK
O0akTepuodara BcTpanBaeTcss B FeHOM X031 CKOil KjeTKH B (popme npodpara u
pelIuuupyercss BMecTe ¢ 0akTepuaJbHON XPOMOCOMOH B polecce KJIeTOYHbIX JeJIeHH .
IIpu iuTH4eckoM sku3HeHHOM nukie BupycHas IHK nokunaer 6akrepuanbHyo
XPOMOCOMY M MHOTOKPAaTHO peIlIIUpYyeTcs, NapajjieJibHO 3anycKas O0HOCHHTe3
BHPYCHBIX 0€JIKOB M MOCJIeYIOUIYI0 COOPKY HOBBIX BUPYCHBIX YaCTHIl. ITO NPUBOIUT K
pa3pylieHnI0 0aKTepuaIbHON KJIETKH M BbIX0ly BO BHEIIHIOK Cpely MHOTOYHMCIEeHHBIX
BUPYCOB. MHOTHe BHPYCHI CIIOCOOHBI OCYIECTBIATH KAK JUTHYECKHUIA, TAK U
JIN30TeHHBIH JKM3HEHHBbIH IMKJI. 32 BHIOOP IMYTH Pa3MHOKEHHS 0TBEYAlOT ABa
peryasiTtopHbix Oesaka: ¢l u Cro. O6a 6eska ABasil0TCA GakTOpaMu TpaHCKpUNuuu: cl
0TBeYaeT 32 NMoJyjiepKaHue BUPYca B COCTOSIHMHU Npogara u 0J0KHPYeT IKCIPECCHI0 FreHa
Cro. Beaok Cro 3anmyckaer JUTHYECKHI JKU3HEHHBIH IHMKJI U 0JIOKHPYET IKCIPECCHIO
rena cl. Ilpu 3Tom Gesiok ¢l oka3piBaeTcst YyBCTBUTEJIBHBIM K yiabTpaduosery. Kakue
yTBepkAeHHus 00 ITOM cUCTeMe pPeryJsiiiy sIBJISITCH BEPHbIMH?

a) JaHHas CUCTEMa PETyJIsLUU ABIISETCS aJanTaleld BUPYyCOB K MOBPEXKIAOIINM (haKkTopam
Cpelibl;

0) Korza BUpyc HaXOAMUTCS B COCTOSIHUU Mpodara, KOHIeHTpalus O6enka ¢l B nuromasme
OakTepuu BbIlIe, YeM KoHleHTpamus Cro;

B) oOnydeHnne 6akTepuil ynbTpadroneTom nmpuBeaeT K BecrpauBanuio BupycHoit JJHK B
OaKTepuaIbHyI0 XPOMOCOMY;

') MyTaluus, fenaromas 6eok C1 HeuyBCTBUTENBHBIM K YIbTpaduoIeTy, cenaeT nepexoa K
JIM30T€HHOMY KU3HEHHOMY IIUKIIY HEBO3MOKHBIM;

1) obydeHue OakTepuil yibTpaduoIeToM MPUBEAET K pocTy dKcnpeccun Oenka Cro.
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HccaenoBaresb H3y4yaeT BHYTPHKJICTOYHBIN CUTHAJIBHBIA KACKa/l, IPUBOASAIIMN K
3alyCKy MUTPAlMU KJIeTKU Nmoja Bo3aeiictBueM TkaneBoro ¢gakropa VEGF. /locroBepHo
M3BECTHO, YTO OJHMM U3 KOMIIOHEHTOB 3TOr0 CHTHAJBLHOI0 KacKaja siBJjsiercs O0esiok Ras.
Y ucciienoBaTesisi €CTh reHeTHYe CKUil KOHCTPYKT, COAePKalluil reH KOHCTUTYTUBHO-
aKTHMBHOro MmyTraHnTta Ras (emy 1Jis1 aKTHBalluM He TPpeOdyeTcsl CTUMYJISIIHUS €O CTOPOHBI
NpealecTBYOIMX KOMIIOHEHTOB Kackaaa). Takike ucciegoBaresib NOJy4UJI ABe JUHUN
MYTAHTHBIX KJIETOK, HeuyBcTBUTeJbHbIX K VEGF: oun cogep:kat Mmyra uum 6e1koB A u
b, npeano/ioKNTeIbHO TAKKE YYACTBYIOIIUX B CHTHAJILHOM Kackaae. [Ipu odpadoTke
31X KJIeToK VEGF He Ha0onaercs 3anyck murpanuu. Mcceienosaress nposedi
TpaHceKI U0 000MX THIIOB KJIETOK FeHeTHYeCKUM KOHCTPYKTOM, COAEPKAMM
KOHCTHTYTHBHO-aKTHBHBII Ras. Pe3yibTaThl 3KCIIepUMEHTA 0KAa3aJ1MCh 0YeHb
HEOKUIAHHBIMM: KJIETKH C MyTalMed reHa A cTaJld MUTPUPOBATH 0€3 10NOJTHUTEIbHOI
crumyasiunu VEGF, B To Bpemsi kak (peHOTHII KJIeTOK ¢ MmyTanueil b He usmMenunJicst —
OHH NO-TIPesKHeMY OKa3ajmch HedyBCcTBUTeNbHbIMHE K VEGF. Kakue BbiBOABI 0
CHUTHAJBHOM Kackaje Bbl MoikeTe caears?

a) 0e0K A B CUTHAJIBHOM KacKajie akTUBUPYETCs paHbIle, yeM Oenok Ras;

0) 0eJoK A SIBJISETCS MOTOPHBIM OEIIKOM, HEMOCPEICTBEHHO 3aITyCKAIOIINM JBIKECHHE KIETOK;
B) O6¢iiok b B cHTHAIIbHOM KacKaJie akTUBHPYETCS M03Ke, yeM Oetok Ras;

r) 6enok b sBnsercs penenropom VEGF,;

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

IIpu cpaBHeHUH reHOMOB YeJIOBeKa U HIMMIIaH3e ObL10 BBISICHEHO, YTO YPOBEHb
Pa3JIM4YMii HYKJI€OTHAHBIX MOC/IE0BATEIBLHOCTE MekK/1y ayTOCOMAMM YeJI0BeKa
IIHMIIaH3e B cpeaHeM cocTtabisieT 1,2%, mexny X-xpomocomamu 0,8% u mexay Y-
xpomocomamu 1,6%. Bepno, uto:

a) Y-XpoMOCOMa 3BOJTIOIIMOHUPYET OBICTpEe MPOUYUX XPOMOCOM;

0) ueM BbIIIE IUIOTHOCTH T€HOB HA XPOMOCOME, TEM OHa OBICTPEE IBONIOIMOHUPYET;

B) HEKOJUPYIOIIUE MOCIIEeI0BATEIbHOCTH HAKAITUBAIOT MYyTaLlUU ObICTpee KOJUPYIOIIUX;
I') ME/IJIEHHAs! 3BOJIIOIHUS X-XpPOMOCOMBI OOBSICHSIETCSI TIOJIOBBIM OTOOPOM;

,[[) pa3jinuuAa reHOMHBIX MOCJIEIOBATEILHOCTEHM Y€I0BEKa U IIIMMIIaH3€ COCTABIISIOT B CyMMC
3,6%.

JI1s1 ycTaHOBJIEHUSI POJIM T€HOB B PAa3BUTHH MCIOJIB3YIOT Pa3jiMYHbIe METObI — MOJIy4eHUe
TPAHCTEHHBIX JKUBOTHBIX, Y KOTOPBIX IeJeBble TeHbl MOIYyT OBbITh MNOJHOCTBIO
BBIKJIIOYEHbI (HOKAYThI), WJIH Y KOTOPBIX, HA000pOT, HaO/II0aeTCs OBepIKCIPecCUst
nejeBoro rena. 3a mociaeagnue 20-30 Jer pa3paGoTaHbl pa3jiMuYHbIe CHUCTEMBI
penakTupoBanust reHoma. IlpuMepomM Takol TEXHOJIOTHMM, HCHOJb3YeMON JJd
uccienoBanusi kcnpeccun u ¢ynkunuu rexoB y Drosophila melanogaster, sBasiercs
GAL4/UAS cucrema, cocrosimasi u3 rena Gal4, xkoaumpyromero TpaHCKPUNIIAOHHBI
aktuBatop GAL4, u suxancepa UAS, xoropslii akTuBupyercsi ¢paxkropom GAL4 u
3aNMyCcKaeT TPAHCKPHUIIUIO TeHOB MOJ €ro KOHTPOJeM. JKCIHePpUMEHTATOPbI MOJYYHIN
JIMHUIO MYX, Y KoTOpbIX reH Gal4 pacnosarajicst mocjie JHXaHcepa reHoB, KOTOpbIe B HOpMe
IKCIPECCHPYIOTCH B pa3BHBAOIIMXCA YacTaXx pra. Takxke Oblaa mosyyeHa JUHUSA MYX, Y
KOTOPO¥ pery/siTOpHbIii reH Paxé pacmoJarajics nocje 3uxancepa UAS. 3BecTHO, YTO y
Drosophila B Hopme ren Pax6 skcnpeccupyercss B odjactu (opMHPYHOIIErocsi riasa.
ITocne ckpemMBanus ABYX MOJYYeHHBIX JJMHUI HCCJIe0BAaTEU MOJYYHUJIH MYXY, I0J10Ba
KOTOpOil n3o0pakena Ha pucynke b. Ha pucynke A n3o0pakeHa rojnosa Myxu JHKOIO
THNa. BoiGepuTe U3 NPUBEIEHHOT0 CMUCKA YTBEPKIEeHHS, KOTOpPbIe SIBJISIIOTCA BePHBIMH
AJIsl OIMCAHHOT0 IKCIIEPUMEHTA:
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A) y HOJIy4eHHBIX MyX OTCYTCTBYeT 3kcrpeccusi GAL4 B 0651acTi pOTOBBIX UMArMHAJIBHBIX AUCKOB;
B) y Myx ren Pax6 crmocobeH He TOJbKO aKTUBHUPOBATH SKCIIPECCHUIO T'C€HOB, OTBEUAIOMIMX 3a
Qg QepeHIIMPOBKY I1a3a, HO M OJABJIATh SKCIIPECCUIO T€HOB, OTBETCTBEHHBIX 33 IOCTPOCHUE IPYTUX

OpraHoB;
B) y mosryueHHBIX MyX MOSIBUJIACh JOTIOJHUTEbHAS Napa a3 IpU COXPaHEHUH OCTAIBHBIX CTPYKTYP;

I') y monyuennsix myx skcnpeccust GAL4 He okaspIBaeT BIUSHES Ha dKcrpeccuto Pax6;
JI) y mOJydeHHBIX MyX B pe3yibTate KoppekTHOW paboTei GALA\UAS cuctembl HaOmogaeTcs

sKTonnyeckas skcrpeccus PAX6.

17.

IIpu nporexkanuu npouecca rJiMKoOJIu3a B aHAIPOOHBIX YCJIOBUSAX (B YCJIOBHUIX
HEJA0CTATKA KHCJI0POAa) 00pa3ylomasicsi IMPOBHHOIPaHasi KHCJI0Ta (IHPyBaT)
0
HC-CH-C?
: )

0
HC-C-C{ o
OH IJTy peakuuio

0 NpeBpamAaeTcsi B MOJIOYHYI0 KHCJIO0TY (JIaKTAT)
KaTaJausupyer ¢pepMeHT JakTtataernaporenasa (JIAI'), koropasi padoraer B BHujae
0JINTOMEPHOI0 KOMILJIEKCa, COCTOSILEro U3 YeTbipex cyobequHul (terpamepa). B
OpraHu3Me 4eJ10BeKa M JPYTUX sKHBOTHBIX IKCIPECCHPYIOTCS ABE OCHOBHbIE H30()OPMBI
JIIAT': cepaeunan (H, heart) u mpimeunasi (M, muscle). B cepaue B ocHOBHOM
npucyrcrByer Terpamep JI/II' H4, a B ckesieTHbIX MbIax — rerpamep M4. Ha
PHMCYHKAX IOKA3aHA 3aBUCMMOCTb AKTUBHOCTH 3THX U30)OpPM OT KOHLEHTPALUH

NMPOBMHOIPAIHOH KHCJIOTBI.

vV

I

I

}

]

|

I

II( Kowuenipauna cyficrpara (S) I I (5]
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B npyrux opranax u TKaHsIX YeJIOBeKa M )KMBOTHBIX B PA3HbIX COOTHOILIEHUAX
NMPUCYTCTBYIOT TeTPaMephbl, COAepKalIMe pasHoe KoJauuecTBo cyobequnun H u M.
IMoxymaiiTe M OTBETHTE, KAKHE U3 NMPUBEIEHHBIX HUKE YTBEPKICHUI SABJISIIOTCS
BEPHBIMH WJIM HEBEPHBIMHU:

a) 3Ta peaklys aKTUBHO MPOTEKAET B MHTEHCUBHO Pa0OTAIOIINX KPACHBIX CKEJIETHBIX MBIIIIAX;
0) 9Ta peakius Hy>KHa UCKIIIOUUTENbHO Aiist okucieHnust HAJIH, oGpasyromerocs B mpoiecce
IJIMKOJIN3a,

B) 3a cyeT pa3Hoi KoMOMHaNWH cyObenuHu H 1 M MOXHO mostyduTh 4 pa3HbIX BapHaHTa
terpamepos JI/II';

r) Ha pucyHke |l mokazana 3aBUCMIMOCTb aKTMBHOCTH (pepMEHTa OT KOHILIEHTpAIK THPYyBaTa,
XapakTepHas Jisi CyOCTpaTHOrO HHTHOUPOBAHUS;

1) Ha pUCyHKe | moka3aHa 3aBHCHMOCTh aKTUBHOCTH (pepMEHTa OT KOHLIEHTPAI[MHN UPYyBaTa,
xapakrepHas A rerpamepa JIII" H4.

YriaeBoasbl (caxapa) Mo XMMHU4YECKON NPUPO/Ie MPeICTABJSAIOT CO00i aabIeruA0CnupThI
WK Kerocnupthbl. CBO0OAHBbIE KapOoHWJIbHbIe rpynnbl (C=0) yrieBogoB 001a1a0T
peayuupymouleii (BOCCTAHABINBAOIIEH) AKTUBHOCTBIO, TO €CTh CIIOCOOHOCTHIO
BOCCTAHABJIMBATh, HAPUMeEP, ABYXBAJIEHTHbIE KATHOHDI 10 OAHOBAJeHTHLIX (CUZ* 10
Cu®), Ha YeM OCHOBaHbI HEKOTOPbIe KaUueCTBEHHbIE PeaKINN HA peAyHHPYOIIHe 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 npeacraBieHbl CTPYKTYPHbIe (hOPMYJIbI ABYX YIJIEBOAOB (CaxapoB).
BaumartenbHo paccMoTpuTe 3TH (hOpMYJIBI M ONIpeiesInTe, KAKHe 3 MPHBEICHHbIX HUKE
yYTBep:KIeHHUI SIBJISIIOTCS BEPHBIMM HJIH HEBEPHBIMM:

a) 9TH YIJIEBO/IbI SIBIIAIOTCA JAMCaXapUiaMu;

0) MOHOMEPOM B 3TUX YIJIEBOJAX SIBJISETCS IIIIOKO03a;

B) 3TH YIJIEBOJBI MOT'YT ObITh HalJIEHbI B PACTCHUSX WM MOJYYEHbI U3 PACTUTEIBHOT O
MaTepuana/chlpbs;

T') 9TH YIJIEBOJIBI SIBIISIOTCS PEIYLUPYIOIIMMU caxapamu;

1) CBSI3b MKy MOHOMEPAMHU B 3TUX YTJIEBOAAX — ATO 1-4-TTIMKO3HUIHAS CBS3b.

TuposnnoBas TPHK umeer antukonon I'YA. Kogons! nist Tupo3una YAY u YAIL. Ilpu
00pa30BaHNH KOJOH-aHTHKOJOHOBOI0 KOMILIEKCA B NpoLecce BKJINYCHNH THPO3MHA B
0eJI0K 00pa3yroTCH Naphbl:

a) V-A;

0) V-T;

B) V-1

r) A-LT;

n) I-11.

K peakuusiv MaTpU4HOI0 CHHTE3a OTHOCATCSH:

a) cunre3 JIHK;

0) cuHTe3 Oernka;

B) cunre3 PHK;

') CUHTE3 KHUPHBIX KUCIIOT;

1) CHHTE3 TJIMKOT'€Ha.
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Yacte 3. Bam mpemnararorcs TECTOBBIC 3aJaHUs, TPeOyIONIME YCTAHOBJIEHHUS COOTBETCTBHS.

1.

MaxkcumanbHOe KOJIMYeCTBO 0allIoB, KOTOPOE MOXKHO HaOpaTh — 38. 3anoiIHUTe MaTPUILbl OTBETOB
B COOTBETCTBMM C TpeOOBaHMsAMH 3ahaHuil. Bo Bcex 3alaHUAX OJHOW IU(pPE COOTBETCTBYET
TOJILKO OJHa OyKBa, HO OJIHA U Ta e OyKBa MOXKET COOTBETCTBOBATH HECKOJILKUM LU(pPaM HIIU
HE UCI0JIb30BATHCS BOBCE.

[3 6anna] bykBamu A-I" oTMedeHbI KJiIl04YeBble MPOAYKTHI YeThIPEX BUA0B OpOKeHU.
Conocrasbte 3T BU/IBI BPOKEHUMU ¢ npoueccamu, B KOTOPBIX UX PUMeEHSIET
yesaosek (1-6):

IIpumenenmne: Buabi Opoxenus:
1. CunocoBaHue KOPMOB; 0
A)O 3 TYKT: c—cC 7
2. IIpou3BoACTBO 6€31BIMHOTO ITOpOXa JJIs ) OCHOBHOR IPORYKT:  HaC — “oH
0oenpuITacos; o
. , , 7
3. Jlo3peBaHue ChIPOB; B) OCHOBHOHMPOAYKT:  CHy— CH,—C_
OH
4. IIpou3BoACTBO OMOTOIINBA;
O
) =
5. Ilonyyenue xkomMOyuu; B) OcHOBHOHINPOOYKT: H3C—CH — Ci
| OH
6. Ilonyuenwue iforypra. OH
T") OnuH H3 OPOIYKIOB:
E
H3C CHs
IIpumenenne OposkeHus: 1 2 3 4 5 6

Tun Opo:xenus:

[6 6astoB]. MMKCOMMIETBI — FPyNIIA CJAM3EBUKOB, OTHOCAIIASICA K Cyleprpynme
AMe00301. B 3aBHCHMMOCTH OT BJIA’KHOCTH OKPY:Kaloleil cpeAbl B j)KU3HEHHOM IUKJIe A5
Pa3sMHOXKeHUs1 (POPMHUPYIOTCH HIIN KTYTHKOBBIE 300CIIOPHI, HJIH MUKcaMeObl. B
pe3yJibTaTe CJAUSIHUS 300CIOP MM aMe0OMIHBIX KJIETOK 00pa3yloTcsl IMIJIOUAHbIE
3Ur0Thl, U3 KOTOPBIX IIyTEM MHOKECTBEHHBIX CHHXPOHU3HPOBAHHBIX MUTO30B
Pa3BUBaETCH IJIA3MOAMNA — MHOTOs1IepHAas, C10KHO AU epeHIMPOBAHHAA KJIETKA,
NMOKPBITas TOJBKO IJIA3MAaTHYeCKOil MeMOpaHoii. @opMUpOBaHHEe NIA3MOANS -
YHUKAJIbHAA YepTa MUKcOMUIeTOB. [lepen Bamu Ha pucyHke 0000 1IeHHbIH KU3HEHHbIH
IMKJ MHKCOMHIIETA. Y CTAHOBUTE COOTBETCTBHE MekAy nudpamvu Ha pucynke (1-12) u
CTAAUSIMM KU3HEHHOT0 nuKJja (A-JI)

Craaum )KU3HEHHOI0 UKJIA: A — raruionaHas cnopa; b- numionnnas cragus; B -3urota; I -
300cmopsl (TameTsl); - 3pensiii mazmoauit; E- 3pensiit ciopanrwii; XK -metios; 3 -
kapuoramusi; U - mukcameOsr; K - mazmoramust; JI -hopMupoBanye MOJI0J0TO CIIOPAHTHSI.



BcOIll mo 6uonoruu, permoHanbHbIH 3tan 2023-24, 11 k., Bap.1

Cxnepounn

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

Craauu ;KU3HEHHOI 0
IUKJIA




BcOIL no 6uonorun, peruoHanbHbli atan 2023 -24, 11 k., Bap.1

[2 6annma] Ha pucyHnke n3o0paxeHnsl pa3anyHbie myTH 1uddepennnannn
BepeTeHOBHM/HON MHUIMAIU KaM0Hs B Ipolecce BTOPHYHOIO YTOJIIEHHS CEMEHHOI 0
pacTeHus. YCTAHOBUTE COOTBETCTBHE MeKAy AU depeHIINPOBAHHBIMY KJIeTKAMHU HA
pucynke (1-4) u Ha3BaHMeM JaHHBIX 3JieMeHTOB (A-T).

Pucynok: Ha3Banue kieTok:
A) BOJIOKHO;

b) cocynucTslii aemeHT
KCHUJIEMBI;

B) TsxeBast napeHxuma;

I') cuToBUAHBIN AJIEMEHT
(b105MBI

PucyHok kieTku 1 2 3 4

Ha3zBanue Kierku

[3.5 6assia] BuoslakcaHTHH M 3€aKCAHTHH - KAPOTHHOW/IBI, PEBPAIIAIOIIHECS APYT B
APYra B Xo/i¢ BUOJIAKCAHTHHOBOI0 UK (cM. puc). IIpu 3TomM ocHOBHBIE (pepMEHTBI
3TOr0 HUKJ/IA AKTHBUPYIOTCH NPH Pa3HbIX YCIOBHAX OCBELICHHS, H IMKJI BBINOJIHSET
¢oronporekTopHyo pyHkumio. [lpennonoxkure cyrounyro 1uHaMuky codobituii (1-10),
CBSI3aHHBIX C BUOJIAKCAHTHHOBBIM HHUKJIOM (A-K). OTCc4éT co0bITHII HAYUNMHaETCH ¢
BOCXO/IOM COJIHLIA.

BuonakcanTus (cieBa) U 3eakCaHTHH (CIIpaBa).
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IIpouecc:

A. aKTHBaLUA 3MOKCUIA3HL;

b. nepexaya M3NMUIIKOB 3HEPTHH C XJIOPOPUILIIA HA 36aKCAHTHH - (POTONPOTEKTOPHAS (PYHKIIUS
3€aKCaHTHHA;

B. nmpouecc neanokcuanmy;

I'. cHUKeHre UHTEHCUBHOCTH COJIHEYHOT0 TOTOKA, MPUBO/sIIEe K u3MeHeHHI0 pH cTpoMbI;
J1. BcTpauBaHHME BUOJAKCAaHTHHA B AaHTECHHY;

E. nepenava sHepruu Bo30yxA€HUs OT BUOJIAKCAHTUHA Ha XJIOPO(UILT - aHTEHHAs PYHKLIUS
BHUOJIOKCAHTHHA;

XK. npouecc snokcuaanuu;

3. IOBBINIICHHE HHTEHCUBHOCTH CBETA, 3a CYET aKTUBHOM paboTel DTL] xmoporuiactoB
MpHUBOJIALIEe K CHIKEHUIO pH B TIOMeHe TUIIaKOU/I0B;

. akTuBanMs ASIMOKCH/IA3EL,

K. BcTpauBaHue 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 MOJLIIOCKA M
KOCTHCTOH pbIObI. YépHbIii BT
COOTBETCTBYET BEHO3HON KPOBH, a
cepbli — apTepUHAJIbLHOM.
CooTHecuTe 0003HaYeHHUA HA
cxemax (1-8) ¢ opranammu
KPOBEHOCHBIX CHCTEM MOJLIIOCKA U
pbIobI (A-3):

A-3:

A) cOCy/Ibl M CHHYCBI TYJIOBHIIA
B) cocynbl TysoBuIIa

B) xenynouex priObI

I') xemymouek MOJIITFOCKA

) cocyapl n€rkoro

E) cocynp! xalp

2K) npencepnue mottocka

3) npencepaue peIObI

0O0o3HaYEeHUA 1 2 3 4 5 6 7 8

Opranbi
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6. |4 6anaa] Ha pucyHke nmpeacTaBJieH Yepen BOPOHbI 0e3 HUKHeH 4eT1I0cTH. YCTaHOBUTE
COOTBETCTBHE MeX1Y HM(PPOBLIMH 0003HAYeHUIMHU HA pucyHKe (1-8) u kocTsiMu Yepena
(A-K). HekoTopble KOCTH He 0OTMeY€eHbI HA PUCYHKe.

Yepen BOPOHBI: Kocru yepena:

A) HEOHas,

b) kBagpartHas;

B) wemyiiuaras;

I') cowrenoBHas;
J1) ckynmoBasi;

E) remennas;

2K) HocoBas,

3) mpequentocTHas,
W) BepxHeuentocTHas,
K) no6nas

O0o3Hayenus Ha
PHCYHKe

Koctu yepena

7.  [2,56ann1a] YcraHoBUTE COOTBETCTBHE MEKIY CHMITOMAMHU 3a00J/ieBaHus vesioBeka (1-5)
u Bo30yauTensamMu (A—3), KOTopble BBI3bIBAIOT JaHHOE 3200JIeBaHue.

CumMnromsbI: Bo3oyaurenan:

1) 3aboneBaHNe HaYaIOCh C JIUXOPAJKU, 03HOOA U A) Komap;
rosioBHOM 60su. Co BTOpOit Heenu 3a00eBaHMs B) Kemn
IPOSIBUINCH BhIpa)K€HHAsl aHEMHUsI, C1a00CTh, ’
yBeIU4WICA pa3Mep nedeHu. [Ipucrymnel mpoucxonsar B) Myxa,
kaxable 40-48 4acoB, JJINTENBHOCTH IPUCTYIIOB — I') Kpyrislii 4epss,
0K0J10 9 yacoB. Bo Bpemsi IPUCTYNIOB YMEPEHHO .

BBIPAKEHBI HEPBHBIE U NICUXUYECKHUE HAPYILIECHUS. J1) Cnoposu;

E) Tpumanocoma
2) Y 601bHOTO TMXOpaKa, CHMITOMBI HHTOKCHKAIUH. ) Tp ocoma,

EcTb nono3penne Ha nmopaxxeHue ceporo BELecTBa X) Bupyc,
TOJIOBHOTO MO3Ta W/WJIA 000JIOYEK TOJIOBHOTO U

CIIUHHOTO Mo3ra. HabmomaroTcst HEBPOJIOTUUECKHE U
TICUXUATPUIECKUE OCIIOKHEHUS.

3) bakrepus;

3) [NanueHTa OECIIOKOUT CHIIBHBIN KOXKHBIH 3Y/1,
yCUJIMBAIOIUCs B HOUHOE Bpems. Ha manbiax,
3aISICTBSX, PYKaxX W HOTAaX BUHBI TMHUH IO/ KOXKEH U
MY3bIPHKHU.
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4) [Tocne KOMaHIUPOBKH B FOXKH bIe palioHBI A(PpUKH y

HaIKMeHTa HaOJII0IAI0TCS IPUCTYIIBI JTMXOPAJIKH,
roJioBHas 00Jb, yBEIHYCHHE JIUMQPOY3IIOB, OOJb B
cycraBax u 3y. [1o3ke NoSBUINCH U3MEHEHUS
MOBEJICHUS, CITYTAHHOCTh CO3HAHUSI, CCHCOPHBIE
paccTpoiicTBa, HApyIICHHE KOOPAMHAIIUY JIBIKEHUH U
HapyIICHHUE IIUKJIOB CHA.

5) ¥ 6onpHOTO Kamens ¢ 00MIbHOI MOKPOTOH, KOTOPBIi

npooIDKaeTcst 0OJbIIe TPEX HEAEIb, 00Jb B TPYAH
IPU IbIXaHUH, XPUIIBI B JIETKUX, TIEPHUOJTUECKU
KpoBOXapkaHbe, Temneparypa Boiie 37,5 °C, notepst
Beca. Ha peHTreHOBCKOM CHUMKE BUIHBI (pUOpO3HBIE
KaBEPHBI.

CuMITOMBI 1 2 3 4 5

Bo30yaurenn

[7 6anu10B] YeTaHoBUTe cOOTBETCTBHE MeKAY (pepMeHTaMu/OeIKaMU-TIePEeHOCYHKAMH
JKMBOTHBIX WJIH PACTUTEJNbHBIX KJIeTOK (1-14) 1 CTPyKTYpaMu/KOMIIAPTMEHTAMM 3THX
KJIETOK, B KOTOPBIX OHM JIOKAJIM30BaHbl (A—K).

1)
2)
3)
4)
5)
6)
7)
8)
9)

10) uuToxpom c;
11) rmunepansaeruadocdaraeruaporeHasa,

®epment/Ilepenocuuxk: CtpyKkTypa/KOMIapTMEHT:
kucnas ¢ocdarasa; A) BHYTpeHHsIs MeMOpaHa
H-AT®aza V-tuna; MHUTOXOHIPUI;
KaTajaza; b) MaTpuKc METOXOHIPHIA;
IIEpoKcuaasa, B) mexmemOpanHoe
HUTOXPOMOKCHA3a, IPOCTPAHCTBO MUTOXOHIPUIA;
CYKIIMHATIETHIPOTeHAa3a; I') MeMOpaHA THIAKOH/IOB;

b
NUPYBaTACTUAPOTECHA3A;
pyB P ’ J1) mepoKCUCOMBI;

pyOucko;

E) mnasmaruyeckas
MeMOpaHa KUBOTHOHN KIIETKU;
’K) nmnazmaruueckas

UToXpom b6;

12) H-AT®a3a P-Turma; MeMOpaHa pacTUTEIbHOM
13) Na,K-ATda3a; KIIETKU;
14) nepenocunk rimoko3sr GLUTL. 3) TU30COMBI;

W) cTpoma XJI0poIIacToB;
K) uuromnazma.

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

Crpykrypa
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9. |3 6anaa] Pacnosioxure ¢pepmenthl (A—E) B nopsigke ux y4acTusi B perinKanuu
KoHKpeTHOro yuacrka JHK B kierkax 6akrepuid.
depMeHT:
A) Xenukasa;
b) IHK-nurasza;
B) JHK-nonumepasa I,
I') AHK-nonumepasa IlI;

J1) mpaiimasa;

E) PHKa3a H.
[MopsiakoBbIi 1 2 3 4 5 6
HOMep
®epMeHT

10. [3 6anna] YcraHOBHUTE COOTBETCTBHE MEKAY POAOCTOBHBIMU HA pucyHKe (1-6) u
MeXaHU3MAMHU HACJIeIOBAHUS BbIJEJEHHOI0 cepoii 3auBKoii npu3Haka (A-E).
I'eTepo3uroTHbIe HOCUTENN, HE MMEIOIIHE MPOSIBJIEHUH MPU3HAKA, 0TMEeYeHbl TOYKAMM.

3 Hacaenosanmue:

A) ayTOCOMHO-PEIIECCUBHOE;
b) ayrocomHO-10MUHAHTHOE;
B) X-cuemnnenHnoe pereccuBHOE;
6 I') Y-cuennennoe;
1) marepunckoe (Hanpumep, MTJHK);

E) ¢ umnpunTHHrOM (TIpOSIBIIEHHE
MIPU3HAKA 3aBUCHUT OT T0JIa POJUTEIIS).

PonocioBHas 1 2 3 4 5 6

Tun HacjaexoBaHuA
NMpU3HaKa




