10 kaacce

3aganue 1. OcHOBa OCHOB.

1,5 6amna

Temebl: 30050THA

KTo sBiIsIeTCSl mpapoauTeneM JoMairHero Obika?

1) buson
2) byiiBon

3) Typ
4) sk

Otset: Typ

Pa360p pemrenus: Typ — 3T0 BeIMepIiliee MIICKOIUTAIOIIEE, KOTOPOE SBISICTCS
PapoJUTEIeM COBPEMEHHOTO KPYITHOTO POTaTOro CKOTa.

3ananmue 2. BMecTuresb JHePruu.

1,5 6amna

Tewmbl: buoxumust

Kaxkoe makposprudeckoe coemnHenne oopasyercs B pesyibrare nukia Kpedca?

1) ATD
2) I'TO
3) HAJIH + H+
4) HAI+

OtBet: [ TO

Paz0op perieHus: MaKpoIPruuecKoe COeJMHEHNE — MOJIEKYJIa, CIIOCOOHAst HaKarIuBaTh U
nepeaaBaTh sHeprur0. M3 nepeuncnennbix BemectB K HUM oTHOCATCS AT® u ['TD. Onnako
tonbko ['T® obpazyercs B xone nukia Kpedea.

3aganue 3. Kak aBe kamiu.
2 Oamna
Tembl: 300m0rUsd

MapukynbTypa — 3TO HallpaBJICHUE AKBaKyJIbTYPhl, 3aHUMAIOLIEECS Pa3BEACHUEM MOPCKUX
opranu3moB, B ToM uncie Tuna Urnokoxux. Tun Urinokoxue cogepKUT HECKOJIBKO
KJIACCOB, JIBA M3 KOTOPBIX, MOpcKHe orypibl 1 MOpCKHe exXu, yIOTPEOISIIOTCS B MUIILY.
WNuTepecHo, 4To 3TH J1Ba KIlacca SBIISIOTCS ONMKaWITMMK POJICTBEHHUKAMU, HO OJTHA U3
TIEPEYHCIICHHBIX HIDKE CUCTEM CHJIBHO Pa3BHUTA Y OJTHOTO U C1ab0 pa3BUTA y IPYTOTO.



O kakoi cucteMe UJIeT peub?

1) KpoBeHocHas cuctema

2) IlumeBapuTeNibHast CHCTEMA
3) AmOynakpaibHas cucTemMa
4) MpimieuHas cuctemMa

OtBeT: MEIieynas cucreMa

Pa360p PEIICHUA: IO SIIMTCIIUEM KOXH Y MOPCKHUX OIr'ypILOB pacCriojiararorcsa CUJIbHO
Pa3BUTHIC MBIIIIEBI AJI4 IICPEABHUKEHUA, 4 Y MOPCKHUX eXel oHH ¢1a00 Pa3BHUTLI B CBA3U C
Pa3BUTHEM U3BECTKOBOI'O CKEJICTA U Majou NOABM>KHOCTBIO.

3ananue 4. JKCIepUMEHTAJIbHBIH OaHAaH.
2 Gamna
Tewmsl: ['eneTnka

Heckomnbko neT Ha3aa yueHble MPOBEIH JTFOOONBITHBIN KCIIEPUMEHT 110 PEIAKTHPOBAHHIO
reHoMa 0aHaHOB — OHU J00aBUJIM I'e€H, KOJUPYIOUIUI (EpMEHT, KOTOPbII MPOU3BOAUT
aHTHCcenTHYecKkoe cpeacTBo. [Ipeamnonaranock, 4To npu ynorpedaeHu 6aHaHOB B MUILLY
OyZAeT CHUXKaTbCs 4acTOTa KUIIEYHbIX HHPEKIMHA. B uncie MHOXKeCTBAa MAaHUITYJISALMHA
JAHHOTO DKCIIEPUMEHTA UMEIIU MECTO JTallbl, I1€ IPUXOAWIOCH UCIIOIB30BaTh HEKOTOPbIE
¢depmenTsl. B kakoii mocne0BaTeIbHOCTH YUEHbIE HCTIOIB30BAIN (PEPMEHTHI JIs
MIPOBEJICHUS pEJaKTUPOBAHUs?

1) Xenwukaza

2) DHjoHyKIea3a
3) TNomumepasa
4) Jlurasa

Otger: Xenukasa | Ounonykieasa | [lonumepasa | JIurasa; Xenukasa | [Tonumepasa |
OHpoHykIeasa | Jlurasa

Paz6op pemennst: Xennkaza — GepMEeHT, pa3phIBAIOIINA BOIOPOIHBIE CBSI3H MEXKTY TBYMsI
uernsimu JIHK. DHponyxkieaza — depment, pacierusonuii pocdoauddhupHblie cBs3u B
cepeqrHe MOoMMHYKIeoTuIHON 1enu. [lonumepasza — depMeHT, CUHTE3UPYIOLIUI TOTUMEPHI
HYKJIEMHOBBIX KUCIOT. JIuraza — ¢epMeHT, KaTaIu3upyOUINi KOBaJIEHTHOE CIIMBAHUE
ueneit JIHK.

3aganmne 5. Bcé emé nTunel.
2 damia
Tembr: 300m0rUst

B cBsi3u ¢ ogoManiHBaHUEM Y KypHIl 3HAYUTEIbHO U3MEHIIIACh aHATOMUS U (PU3UOJIOTHS,
HO JUUISl HUX BCE €llle XapaKTepHbI OOIIEKIacCOBbIE OCOOCHHOCTH NTHIL. Tak, Hanmpumep, y
NITUL] UMEIOTCS BO3AYIIHbIE MEIIKH, KOTOPbIE YUYAaCTBYIOT B YMEHBIICHUH IIJIOTHOCTH TeNa U



WHTEHCU(PUKAIIMYU JbIXaHUs Ui [oJieTa. B kakoMm U3 mepeyrclieHHbIX IPOIECCOB TaKXKe
Y4acTBYIOT BO3/YIIIHBIE MEIIKHU?

1) OxnaxjaeHue Tea B xKapy

2) CoxpaHeHue BEIpaOOTaHHOTO Teria

3) VYBenuueHue NPOCTPAHCTBA JUISI ChEICHHOMN ITHIIH 3a CYET CHKATUS MEIIIKOB
4) MexaHu4ecKas 3aluTa OpPraHOB IIPU yAape

OtBet: OxnaxaeHue Tea B )kapy

Pa360p PEIICHU: OXJIAXKACHUA TCJIa IITUIL] IIPOUCXOJUT HE 3a CUHET IMOTOBBIX XKEJIC3, KAK Y
MIJICKOIIMTAIOIIMX, a 3a CUéT HCIIApCHUs BJIaru C IIOBEPXHOCTU BO3AYIIHBIX MEIIIKOB.

3aganue 6. /[anbHUe POICTBEHHUKH.
2,5 6amna
Temsbl: boranuka

Cpenu cenbCKOX035IMCTBEHHBIX PACTEHUN JOCTATOYHO YAaCTO BCTPEUACTCS SBJICHHE
TICEBIAHTUH (IOXKHBIX IIBETKOBY) — 3TO HAJIMYKE COIBETUHN, KOTOPHIE IO CBOeH hopme 1
(GyHKIUSM HAIIOMUHAIOT OJIMHOYHBIE IBETKH. B X0/1€ BOIONNY TICEBAAHTUN PA3BUIIHCH
HE3aBHCHMO Kak MUHUMYM B 41 cemelicTBe MOKPHITOCEMEHHBIX. Ha niiocTpanuu nokasaHo
(buIoreHeTUYECKOE IEPEBO, BKIIOYAIOIIEe B Ce0sl pacTeHHS C TAKUMH ““JIOKHBIMU I[BETaMU”.

AsropctBo: Baczynski J., Clalen-Bockhoff R. Pseudanthia in angiosperms: a review
/[Annals of Botany. — 2023. — T. 132. — Ne. 2. — C. 179-202.

Kakue nBa cemeiicTBa U3 NpeI0KEHHBIX SBISIOTCS HAUMEHEE POJICTBEHHBIMH JIPYT Ipyry?



1) Apiales u Dioscoreales
2) Proteales u Poales

3) Piperales u Alismatales
4) Rosales u Saxifragales

Ortger: Piperales u Alismatales

Pa36op pemenus: HauMeHee pOJCTBEHHBIMHU APYT APYTY U3 MPEUIOKEHHBIX SBIISFOTCS
cemeiicTBa Piperales u Alismatales, Tak Kak UIMEIOT CaMOT0 JJAJIEKOTO OOIIETo MpeaKa.

3ananue 7. ’KuzHeHHO HEOOXOAMMBbIH HelipoMeaHaTop.
3 Oaina
Temsbr: buoxumusi, AHaTOMUS ¥ PU3HOIOTHS YETOBEKA

Ha wnmoctpanuu nokasas Takoil HelipoMmeuaTop, Kak J0(aMuH.

HO NH,

HO

ABtopcTBO: CBeieHUs1 00 aBTOpE OTCYTCTBYIOT WJIM HE YUTAIOTCS IIPOTPAMMHO.
[IpennonoxurensHo Sunridin (OCHOBBIBasiCh Ha 3asiBIeHUN 00 aBTOpCKOM TipaBe). He
MIPEJOCTaBIIEH MAIIMHOYUTAEMbIN HCTOYHUK. [IpennonoxuTenbHo coocTBeHHas paboTa (Ha
OCHOBAHHUU 3asBJIEHUS 00 aBTOPCKHUX IpaBax), OOILIeCTBEHHOE 1OCTOSTHUE,
https://commons.wikimedia.org/w/index.php?curid=752089

Samanue 7.1.
1,5 6amna
Kakas amuHOKHCTIOTa SIBIISIETCS MPEAIIECTBEHHUKOM 3TOTO HelipomenuaTopa?

1) Tlponun
2) Tpunrodan
3) Tuposun
4) TpeoHuH
3ananue 7.2.

1,5 6amna

B pe3ynbrare HETOCTATOYHOTO BBIICICHHS 3TOTO HEHpOMEIMaTopa pa3BUBACTCs TaKOe
3a00/IeBaHue, KaK:

1) Bounesnb AunblireiiMepa
2) bonesns [lapkuHcoHa



3) PaccestHHBIH cKIIepo3
4) Dnwunencus

Otset: Tuposun; bonesns [lapkuncona

Paz6op pemenus: nodpamun obpa3yercs U3 aMUHOKUCIIOTHI THPO3HH, KOTOPAsi B CBOIO
ouepesb CHHTE3UPYETCS U3 HE3aMEHUMON aMUHOKHUCIIOTH — (heHuIananuHa. B pesynbrare
JieTeHepalyi HEHPOHOB, BELICISIOMUX JohaMuH (Hanpumep, 4€pHOM cyOCTaHIIUN ),
pa3BuBaercs bonesns [lapkuHcona.

3ananue 8. OcoOblil coayyaii.
3 Gamna
Tembr: AHaTOMUS B (DU3HOJIOTHS YEIOBEKA

Opnna u3 ocobeHnoctei Buaa Yemnosek pazymusiii (Homo sapiens) — 3To Hanm4me
AQHTUTCHOB Ha KJIETKaX KPOBH, TAKUX Kak pe3yc-hakrop. [Ipr HEKOTOPBIX 00CTOSATENBCTBAX Y
KCHIIIHBI BO BpeMsi 0€peMEHHOCTH MOKET BO3HUKATh COCTOSIHUE, CBSI3aHHOE C pe3yc-
(baxTOpOM, KOTOPOE HA3bIBACTCS PE3yC-KOH(IHKT.

BribepuTe BepHbIE YTBEPKICHUS O Pe3yc-KOHDIUKTE.

1) B GONBIIMHCTBE CIy4aeB pe3yc-KOH(IMKT BO3HUKACT MPH Pe3yC-OTPHIATEIbHBIX
POIUTENSIX U PE3yC-TIOJIOKUTEIBHOM IUIONE

2) Pe3yc-KOH(IUKT HUKAK HE MPOSIBISIET ce0s1 BO BpeMs MepBOi OEpeMEHHOCTH

3) Ilpwu pe3yc-KOHPIIMKTE y MaTepu 00pa3yroTCsl aHTUTEIIA IPOTHB TPOMOOITUTOB ILI0/1a

4) PazBuTHE pe3yc-KOH(IMKTA MOKHO H30€XKaTh MPU TTOMOIIN MEIUIIUHCKHX
TEXHOJIOTUI

5) Lupkynupyromye B MATEPUHCKOW KPOBH aHTUTENA HE HAHOCST MaTePUHCKHM
KJIETKaM Bpejia

OtBet: Pe3yc-KOHIUKT HUKaK He MPOsBIsieT ce0sl BO BpeMs NepBoii 0epeMeHHOCTH;
PazButue pe3yc-koH(IMKTa MOXKHO M30€XaTh IPU MOMOIIY MEIUIIMHCKUX TEXHOJIOTHI;
Hupkynupyrolye B MaTEpUHCKONH KPOBU aHTUTENA HE HAHOCST MaTepUHCKUM KJIETKaM Bpesia

Paz0op pemrenus: B OOMBIIMHCTBE CITy9aeB pe3yc-KOHMIMKT BOSHUKAET MPH pe3yc-
OTPUIATEIILHOW MAaTEePH U PE3yC-TOJIOKHUTEILHOM OTIIE U TUToZe. Pe3yc-KOH(IMKT HUKaK He
MIPOSIBIISIET CeOsl BO BpeMsl TIEPBOM OEPEMEHHOCTH, €T0 MPOSBICHUS] BOSHUKAIOT BO BTOPOH U
nocnenyomux oepeMeHHocTsX. [Ipu pesyc-koH]aukTe y MaTepu oOpa3yroTcs aHTUTENA
MIPOTUB APUTPOLIUTOB MII0/1a. PazButre pe3yc-KoH(MIMKTa MOXKHO N30exaTh MPU MOMOIIN
MEIUIIMHCKUX TEXHOJIOTHH, MPEMSITCTBYIONINX 00pa30BaHUIO aHTUTEI MPOTHUB PUTPOIIUTOB
J10/1a, €CJIM OHU MOMAaIH B MATEPUHCKYIO KpOBb. LIMpKyIupytoIye B MaTepHHCKONM KPOBU
aHTHUTENa He HAHOCIT MaTePHUHCKUM KJIETKaM BpeJia, HO BIUSIOT Ha DPUTPOIIUTHI TI0/IA,
paspyias ux.



3ananmue 9. 'eneTnka BKyca.
3 Gaima
Tewmsl: I'enetuxa

PasBenenne Boiopocieil ctaHoBUTCS Bee Oosiee monysipHbiM. Hanpumep, Takast BOIopocib
kak Gracilaria Gorata MUKpO3JIeMEHTaMU M BATAMUHAMHU, aKTHBHO KYJIbTHBHPYETCS B
OxHOoM nonymmapuun. [lpeanonoxuM, y4€Hble penIiin HCCIeI0BaTh 3aBUCHMOCTh BKYCOBBIX
kauecTB Gracilaria ot KonmuecTBa arapa.

CeneKImoHepbl CKPECTHIIM TaMeThl OT MY>KCKOH | JKeHCKO# Bogopocau Gracilaria. My»kckast
nMerna 6oJbIIoe KOJIMYECTBO arapa, a )KeHckas — ManeHnbkoe. [Ipeanonoxum, 4o 0osbiinoe
KOJIMYECTBO arapa KOAUPYeTCsl JTOMUHAHTHBIM ajuiesieM reHa A.

CKOJIBKO MPOLIEHTOB BOOPOCIIEH Oy IyT MMETh OOJIBIIOE KOJIMYECTBO arapa B CISIyHIeM
MTOKOJICHUH, 00pa3yIoIeM raMeThi?

Ortser: 50

Paz6op pemenus: Gracilaria siBisiercst npencrasureneMm KpacHbIx Bogopocieid. Mykckue u
xeHckue ramerodutel Gracilaria SBISIOTCS TalJIONTHBIMH, 3HAYUT TAIUIOUTHBIE TAMETHI C
aimeneM A (My»XcKasi) ¥ ajuienieM a (KeHCKas) CTUBAIOTCs ¢ 00pa30BaHUEM JUILIONIHOMN
3UTOTBI, U3 KOTOPOI 00paszyeTcst Kaprnocnopodur, a ganee Terpacnopodur. B
TeTpacnopoduTe MyTéM Meiio3a GOopMHUPYIOTCS TalIoUHbIE TETPACTIOPHI, U3 KOTOPBIX
oOpa3yercs cienyroliee mokoyueHue rameroputos. 50% TeTpacnop OyayT coepKaTh ajienb
A (komupyromuii 00JbIIIoe KOIH4ecTBO arapa), 50% — a (koaupyroumi MaleHbKoe
KOJIMYECTBO arapa).

3aganue 10. Kpacnogapckue GppyKrbl.
4 danna
Temnr: borannka

Konerr HOSIOpst — ce30H 2K30THYECKHX siro] — (Qeitxoa. HecmoTps Ha To, uTo (eiixoa - 310
pacTeHue, KyJIbTUBHPYEMOE B CYOTPONMHUYECKOM U TPOMHMYECKOM KIMMATE, €ro YCIEITHO
BhIpanuBaioT B KpacHogapckoM kpae, Iie y HEKOTOPBIX U3 Bac Mpoxoaui nonydunair Ha
n300pakeHUH TPEICTaBIIEH 101 (heiixoa.

Kaxkne n3 npeaoKeHHbIX YTBEPKICHHUN O HEM BEpHBI?



AstopctBo: Didier Descouens. CobctBennas padora, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=29529627

1) V userka ¢eiixoa HUKHSS 3aBsI3b

2) Ilmon deiixoa sBISETCS MHOTOTHE3AHBIM
3) Iliox detixoa sIBISETCS MHOTOCEMSHHBIM
4) Ilnon deiixoa sBISIETCS COIIOANEM

5) V miona deiixoa napakapHblii THHEICH

OtgeT: VY uBetka (eiixoa HKHSA 3aBs3b; [nox deiixoa sBnsercs MHOrorue3aHbiM; [1mo
¢eiixoa SBISETCS MHOTOCEMSHHBIM

Paz6op pemenus: y netka (eiixoa HUKHIS 3aBsI3b, TaK KaK Ha BEpXHEH 4yacTH 10712 BUAHBI
OCTaTKH YallleIUCTUKOB U THIYMHOK. VY miioja (elxoa CHHKAapIHbIM ruHenel,
MIPEACTABICHHBIN 5 CpOCHIUMUCS TIogonucTHKaMu. [1mon deiixoa sBIsSETCS MHOTOTHE3THBIM
— 5 rue3n. [lnox ¢deiixoa siBnsercs MHOroceMsHHbIM. [1071 elixoa He sBiISETCS COMIOAUEM
— CPOCIIMMMCS TUIOJAMU.

3aganue 11. @aHTacTHYECKHE TBAPH.
4 danna
Temsl: 300m0rust

Bpewms ynusurensnbix oTkpbiTuil X VII-XVIII BekoB nponuio, HO y HaC OCTaJIUCh 3alMCH
TOro BpeMeHu. Hanpumep, B 3amHCAX 300JI0T0B, U3y4aroUNX ¢ayHy ABCTpaiuu, ObLIO
HalJeHO yIIOMUHaHHUe O "KUBOTHOM-aM(puOUH U3 pojia KPOTOB”.

3amanue 11.1.
1 6ann
Kax BbI gymaere, 0 KakOM )KMBOTHOM UAET peyb B 3aMKCKE 30010ra?

1) Kpokoaussi



2) CupeHbl
3) YTKOHOCHI
4) Cymuarbie KpOThI

Samanue 11.2.
3 Oamna
Kakue npusHaku ObLTH 00HAPYKEHBI IPH U3YYCHUH ITOTO KUBOTHOI'O?

1) Hamnume KOpaKOHIHOM KOCTH
2) Hanwuue cymku Jutst AeTEHbINIA
3) Ortknaaka suil

4) OTCyTCTBHE MOJIOYHBIX XKeJe3
5) OrtcyTcTBHE HAPYKHOTO yXa

6) BosocsHO# MOKPOB

Otet: YTKoHOCH; Hannuue kopakougHoi koctu, OTkIaaka siui, OTCyTCTBUE HApYKHOIO
yxa, BosocsiHO TOKpOB

Pa30op pemienusi: BUJ yTKOHOC, KOTOPBIN yIIOMUHAETCS Kak ">KUBOTHOE-aM(puOus u3 poaa
kpoToB”, 661 OTKPHIT B X VIII Beke. YTkoHOC OTHOCUTCSA K 0Tpany Sitnexnanymue (Kmace
MJIeKONUTaroIue). JJisi HUX XapaKTepHBI TaKue 0OIIHe MPU3HAKK Kilacca MIIeKONUTaoIINe,
KaK HaJu4Ke BOJIOCSHOTO MOKPOBa U MIIEUHBIX Xkene3. OAHaKO OTIMYMEM YTKOHOCOB OT
TUTAIIEHTaPHBIX MIIEKOMUTAIOIINX SBJISIOTCS O0Jiee TPOCTO Pa3BUTHIE MPU3HAKU, KOTOPHIE
OBLITM UCTOJIKOBAHBI MCCIIEAOBATEIIAMH “TIOX0KUMH Ha amuouit”. Takue kak oTKJIa/IKa SuIl,
HAJINYKE KOPAKOUTHOM KOCTH, OTCYTCTBUE BHEIIIHETO yXa.

3aganue 12. Cexpersl 10JIr0JIeTHS.
4,5 Oamna
Tembl: 300mmorus

PereneparuBHas MeauIMHa — 00JacTh OMOTEXHOJIOTUHU, HAIIPABJICHHAs: HA BOCCTAHOBIICHHE
MOBPEXIEHHON BCIeICTBUE OOJIE3HU UM TPABMBI CTPYKTYPBI M (PYHKIIUM OPraHOB U TKaHEH.
Ota HOBast 00J1aCcTh, B pAa3BUTUU KOTOPOW yYacTBYIOT HE TOJBKO BpayH, HO U OUOJIOTH.
Hanpumep, Onosoramu HakOIJIEHO TOCTaTOYHO MaTepHasa O pereHepalui OTHOCUTEIbHO
MIPOCTBIX OPraHU3MOB, TakuX Kak rutaHapuu (Tun [lnockue yepsu). Hekotopeie
SKCIIEPUMEHTHI 110 pereHepaluy IiaHapuii 000011eHbl Ha JAHHON WILTIOCTPALlUU.



AMnyranus yacTei Tena

TpancruanTanus 4acrei Tena Konrpons numei

Pl e

anrUIO)KCHHC BHCIIHCIO AICKTPHUYCCKOIO nojs

O6paboTKa KOJIXHIIHHOM

AstopctBo: Lobo D., Beane W. S., Levin M. Modeling planarian regeneration: a primer for
reverse-engineering the worm //PLoS computational biology. — 2012. — T. 8. — Ne. 4. — C.
£1002481.

OTU ¥ MHOTHE JpYTrHe SKCIIEPUMEHTHI IO3BOJIMIM YUEHBIM JIyUllle IOHUMATh PUPOY
pereHepanuu, 4To0bl NEPEUTH K 00JIee CIOKHBIM OpraHu3MaM, TAaKUM KaK MJIEKOIUTAIOIINE
1 4esoBek. JlaBaiiTe mpoiaéM MyTEM dTUX YUEHBIX U IPOAHAIM3UPYEM dKCIIEPUMEHTBHI,
IpeJCTaBICHHbIE HAa MILUTIOCTpaluu. BeiOepuTe BepHbIe yTBEP)KICHUS U3 NPEATIOKEHHBIX.

1) DrekTpuvecKre CUTHAIBI PErYIUPYIOT MepeIHe-3aHIOI0 MOJISIPHOCTD TUIAHAPHUIT

2) IluToCKeseT UrpaeT poiib B peryIMpOBaHUH TIepeIHE-3a/HEH MOISIPHOCTH TIaHAPHIA

3) IlepemHe-3aaHsis MONSIPHOCTH BO BPEMsI pereHEpaIl HApYIIAETCsl, €CIIA B TOJIOBHOM
KOHIIE paHbl PaCcIOJI0KEH aHO

4) Tonomanue HEOOPATHMO HHTHOUPYET POCT TUIAHAPUI

5) Tlpu ynaneHun 4acTH Teja IIaHAPHs PETCHEPUPYET YaCTUIHO

OTBeT: DNEeKTPUUECKUE CUTHAJIBI PETYJIUPYIOT EPEIHE-3aIHIOI0 MOJISPHOCTD IJIAHAPUH;
[{uTockener urpaet poJib B pEryJIupPOBaHUH TIEPEIHE-3aTHEH MMOISIPHOCTHU TITIaHAPHIA;
[lepeane-3aaHs1s MOMSIPHOCTH BO BPEMS PET€HEPALIMM HAPYIIAETCS, €CJIU B TOJIOBHOM KOHIIE
paHBbI pacIoIOkKEH aHO/

Paz6op pemenus:

1. Dnektpuyeckue CUTHANIBI Ha PSAY C IPYTUMHU (paKTOpaMu PeryJupyroT repeaHe-
3aJHIOI0 TTOJISIPHOCTH TIJIAaHAPUH.



2. llutockeneT Urpaer posib B pEryJIMPOBaHUHM NEepeIHE-3aJHEH MOIIPHOCTH IJIaHAPUH,
TaK Kak npu 00paboTke IuiaHapHii BO BpeMsi pereHepanuu KOJIXUIIMHOM
(MHTEOUTOPOM 00pa30BaHUS MUKPOTPYOOUEK) MOJISAPHOCTh HAPYIIACTCS.

3. Tlepenne-3aaHsist MONSPHOCTD TUIAHAPUNA BO BpeMs pereHepaliy HapyIIaeTcs, €CIi B
TOJIOBHOM KOHIIE PAHBI PACIIONIOKEH aHO (IJIEKTPUUECKHU TOJIO0KHUTEIBHBIHN MOJIOC).

4. Ilpu ynaneHuu 4acTH Tejia (aMIyTallK) IIAHAPUSL PETEHEPUPYET MOTHOCTHIO.

5. Tonomanue oOpaTMMO MHTHOUPYET POCT MJIAHAPHUHN, TaK KaK IIPH MOJTHOLEHHOM
KOPMJIEHUU OHU BOCCTAHABIIMBAIOT CBOIl EpBOHAYAIBHBIN pa3mep.

3ananue 13. boabmoe cepaue.
4 Gamna
Tembl: AHaTOMUS U (PU3HOIOTHS YEIOBEKa, 300JIOTHSI

CtpeccoBbie (hakTOpsI, IEPEerpy3Ku ¥ HH(EKITMOHHBIC 32a00JIeBaHUS MTaryOHO JCHCTBYIOT HE
TOJIBKO Ha CEPACUYHO-COCYAUCTYIO CUCTEMY JIIOJIEH, HO U HA JIOWAAEH. A OT COCTOSIHUS 3TOU
CUCTEMBI 3aBUCUT pabOTOCTIOCOOHOCTH JKUBOTHOTO. JIeueHue, HaYaToe Ha paHHUX CTaIHSIX
3a00JIeBaHUsI, MOXKET IPEAYIPEIUTh Pa3BUTHE 3a00IeBaHus. B paHHeW AMarHOCTUKE UMEET
6ombioe 3HaueHue aekrpokapauorpadus (OKI'). Ha pucynke nzobpakena
JIEKTPOKAPAUOTPAMMa INIEMEHHOM KOOBLIBI.
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Astop: Uepnenok B. B., Cumonoga JI. H., Cumonos 0. U. Dnexkrpokapaunorpaduueckue
napaMmeTpsl y MIeMEeHHbIX Jiomazei //BectHuk bpsHCcKoil rocyjapcTBeHHOM
cenbckoxo3siicTBeHHOU akagemun. — 2017. — Ne. 3 (61). — C. 41-44.

Hcxons u3z orpeska Nel yactoTa cepaeuHbIX COKpalleHUH JIoaau paBHa 53 yaapaM B
MuHyTy. [Ipoananu3upyire a51eKTpoKapIuorpaMMy U OTBETHTE Ha BOIIPOCHI HHIKE.

3amanue 13.1.
2 Oamna

KakoBa B MM/c ckopocTs 3amucu JieHTs DKI'?

1) 10

2) 25

3) 50

4) 80
3amanume 13.2.

1 0amn



Nurepan QT nmoka3an noj1 HOMEpOM:
1) 2
2) 3
3) 4
4) 5
3amanue 13.3.
1 Gamn

ChopMynupyiiTe 3aKIrOYCHHUE:

1) Apurmus

2) XKenyno4koBbIi pUTM

3) Hudapkr muokapaa

4) HopMaibHbIi CepIeUHbIA PUTM

Ortgert: 50; 3; Apurmus
Paz6op pemenus: ckopocts 3anucu JeHTsl DK coctasmser 50 mm/c.

1. HUcxons uz orpeska Nel yacToTra cepJieUHbIX COKpAIIEHUH JIOMIaiu paBHa 53 ynapam B
MUHYTY.

2. 1 ynap cepaua 3anumaet 60 ¢ / 53 ynapos = 1,132 c.

3. 1 ynap cepaua 3anuMaeT 57 MalleHbKHUX KIETOK (57 MM).

4. 1 cexynaa cocrapnsier 57 mm / 1,132 ¢ = 50 mm.

Nurtepran QT nokazan moj HomepoM 3 — oT Havaa 3yona Q mo koHia 3yoma T.

VY K0OBUIBI UMEETCS APUTMUSI — HEPETYJIAPHBINA cepIedHbIN pUTM, TaK Kak nHTepBas R-R
Bapeupyet Oosee, yem Ha 10%.

3aganue 14. CpITHBIH NepeKyc.
4,5 Oamna
Tembl: MUKOJIOTHSA

[TonoBuHa OTUMITHA Bl TIPOIILIA, ¥ MOKHO OBLIIO OBI TIOJIKPETIUTHCS TPUOOM,
npecTaBiIeHHBIM Ha Gororpaduu. Ero BHENTHUI BUI HE OYEHB aNMETUTHBINA, HO B MOJIOJIOM
BO3pAacTe OH MPUTOCH JIJIsl yIIOTPEOJICHHSI B TTUIITY.



AsropctBo: Daniel.j.silvia. Co6ctBennas padora, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=27459887

Kakwue cBoiicTBa XapakTepHbI JJIs TpUOa, IPEICTABICHHOTO Ha GoTorpaduu?

1) Vmeet racTepOuIHBIN THII IIOJIOBOTO TEJa.

2) BOJBIIMHCTBO KJIETOK rpuda UMEIOT 110 1 spy.

3) BHyTpu nepuaus HAaXOJUTCS CIM3HMCTAsi Macca ¢ 0a3uMOCTIOPAMH.

4) T'pub uMeeT UHAY3H B BUJIC CETOUKH.

5) T'pub nuTaeTcs ¢ MOMOIIBIO CHEIHATbHBIX MTAPA3UTUIECKHUX TH(, rayCTOPHUil.

6) Cnusmcras macca Tena rpuda umeeT (epMEHTbI, BhIpaOaThIBAOIINE MAXyYHe
BEIIECTBA, IPUBJICKAOLINE HACEKOMBIX.

Otget: Mmeer racTepouIHbIN TUII TUI0A0BOTO Tena; I'pubd nMeeT MHAY3UH B BUAE CETOUKH;
Cnuzucras macca tena rpu0a umeet pepMeHTHI, BRIpadaThIBAIOLINE MTaXy4yue BEIIeCTBa,
MIPUBJIEKAIOIINE HACEKOMBIX

Pa36op pemenus: Ha ¢pororpaduu npeacrasieH rpud ponaa Becénka, CemeiicTBo
BecénkoBbie, KOTOpBIN OTHOCUTCS K oTAeNy basuanomukorsl. Becénka nmeer
CENTHPOBAHHBIA MUIIENINN, OONBIINHCTBO KJIETOK TpHOA SBISIOTCS JUKAPHOTUIECKIMH —
MMEIOT TI0 J1Ba sifipa. ['pub uMeeT 3aMKHyTOE TUIOA0BOE Telo (TacTepouaHbIi Tum). Teno
rpuba MOKPHITO 000IOUKON — MEPUTUEM, U3 KOTOPOI MPOPHIBAETCSI III0I0HOCEII,
BBIHOCSIITNI HapyXKy mapoodpa3nyto riedy. ['1eda npeacraiser co0oit BHYTPEHHIO YacTh
rpuba, BHyTpH KOTOPOIl HAXOIUTCS TUMEHUH ¢ 0a3uIUsIMHU, U3 KOTOPBIX POPMHUPYIOTCS
6asuauocnopsl. [locne co3peBanus CrIOpsl B BUJIE CIIM3UCTON MACChl BBIXOIST B
OKPY’KaIOIIYIO CPEly BMECTE C MaXy4YHMMH BEIIECTBAMHU, TPUBJICKAIOIIMMH HACEKOMBIX. OT
ri1e0bl OTXOIUT UHAY3UM B BUJe ceTouku. ['pulOsl poga Becénka sBnstorces canmporpodamu.

3ananue 15. 3amena nepexyca.
4,5 6anna

Tewmsbl: bBuoxumus



yBBI, MMOAKPCIUTHCA FpI/I6OM U3 IIPOILIOro 3aaHusA ceituac HEBO3MO>KHO, HO BaM €1I€
HYKHbBI CHUJIbI AJIA BBIIIOJIHCHUS OCTAJIbHBIX Ba,HaHI/Ifl. I[J'ISI OTOI'0 MOIKEIIyJOUHas KEJI€3a
BalIero opraHru3Ma BEIACIIACT INNIFOKAroH.

Kakne uMeHHO (pyHKITUH BBIMOIHAET ceidac B BallleM OpraHU3Me IIIIOKaron?

1) YcunuBaer numoreHes

2) YcuIuBaeT rIIMKOT€HOJIN3
3) VYcunuBaeT rumoraInKkeMuEo
4) YcuauBaeT IIIMKOICHOTCHE3
5) VYcunuaert numnosms

6) VYcunmBaer IiIrOKOHEOTeHe3

OTBeT: YCHIMBAET TNIMKOIE€HOJIN3; Y CUIIMBAET JIUIOIN3; Y CHIIMBAET INIFOKOHEOIEHES

Pa30op perreHus: TIIIOKaroH CTUMYJIHPYET JUMOIN3 (PaCIICTTICHUE )KUPOB), TITMKOTCHOJIN3
(pacuierieHUe TIIMKOTEHA) U TIIFOKOHEOTeHe3 (00pa30oBaHME IITFOKO3bI U3 HEYTIICBOIHBIX
coeaMHEHMH ). Broaornueckuii CMBICIT IUCTBHUS TIII0OKaroHa — MOBBIIICHHE KOJIMYECTBa
IJII0OKO3EI B TKAHSIX U KJICTKaX.

3ananue 16. Kpacounas padora.
4 6amna
Tewmsrl: I'eneTnka

[Tnemennas paboTa — 3TO eIMHAS CHCTEMa MEPOIIPUATHI, BKIIFOUAOIIAs B CEOS OIICHKY,
0TOOp, METOBI PA3BEACHHUS, BEIPANIIBAHNE MOJIOIHSIKA U YUET KYJIbTHBUPYEMBIX )KUBOTHBIX.
OcHoBHasi cocTaBHas 4acTh IJIEMEHHOW paboThl — 3TO cenekuus. [Ipeamnonoxum,
CENIEKITMOHEPHI CKPECTUITH OEITyI0 KYPHILy C OeJTbIM TIETYXOM U TIOJTYUHITH OKPAIICHHOE
moTOMCTBO. [IpH CKpenMBaHUU ITOTOMKOB IIEPBOTO MTOKOJICHHS BO BTOPOM ITOKOJICHUH OBLIIO
MOJIy4EHO paciiernieHue no ¢peHoruny — 9 (okpamieHHbIx) K 7 (6enbix). OTBeThTE Ha
BOIIPOCHI HUKE.

3amanue 16.1.
1,5 6amn
CKOJIBKO TEHOB OTBEYAET 3a OKpac y Kyp?

1) 1
2) 2
3) 3
4) 4

3amanue 16.2.
2,5 Oamna

KakoBo pacmierierrne no (eHOTUITY TP HHOPUMHTE IO CXEMEe POAUTEINb X TOTOMCTBO |
MOKOJICHUs1? B OTBET 3anmuminTe COOTHOIIEHHE OKPAIICHHBIX K OesbiM moToMkam. Hampuwmep,
OKpalieHHbIe:0ebie = 9:7, oTtBeT: 97.



Otser: 2; 11

Pa3bop permenus: okpac Kyp onpeaensieTcss B KOMIDIEMEHTapPHOM B3aMOJICHCTBUU JIBYX
HeaJJIeIbHBIX JOMU-HAaHTHBIX TeHOB. CXeMa CKpeIIMBaHHUs:

P1: AAbb (Genebrit) x aaBB (6embrii)

F1: AaBb (oxpareHHsblii)

P2: AaBb (okpamennsriii) X AaBb (okpaiieHHBII)

F2: 9 A B (okpamennsrii); 3 A bb (Oemnsrit), 3 aaB  (Gensrii), 1 aabb (Genblii).

Pacmennenue o ¢penoruny: 9 (okpamieHuslie) : 7 (6emnbie).

WHOpuanHT 10 cXeMe POJIUTEIb X TOTOMCTBO | IMTOKOJICHHS:

P3: AAbb (Gemnbrif) x AaBb (okparmieHHBIN)

F3: 1 AABbD (okpamennsriii), 1 AaBb (okpamennsiit); 1 AAbb (Gemnsbrit), 1 Aabb (6enbrit).
Pacmerienue no ¢enotumy: 1 (okpamennsie) : 1 (Oenbie).

WITH

P3: aaBB (6emnpbrit) x AaBb (okpaiieHHbIN)

F3: 1 AaBB (okpamennsrii), 1 AaBb (okpamennsrit); 1 aaBB (6enblit), 1 BaBb (Oemnbrit).

Pacmenienue no genorumy: 1 (oxpatienssie) : 1 (6emnbie).

3ananue 17. N'ostoceMeHHBbIE CBSA3M.
5 OamoB
Temsl: BoTrannka

I'onoceMenHbIe pacTeHUs MOSBUIIHCH B JleBoHCKOM Tiepuoe u qomuaupoBainu 300-250 mutH.
set Hazagd. Ceityac yu€Hble HAaCUMTHIBAIOT 0K0JI0 1000 HbIHE )KUBYIIMX BUIOB,
CrpYNIUPOBAHHBIX B 12 ceMeNCTB.

YcTaHOBUTE COOTBETCTBHUE MCKIAY ceMelicTBaMu ['0JIOCEMEHHBIX U UX MMpEaACTaBUTCIIAMU. B
3alaHU MOTYT COACPIKATHCA JIMITHUC BAPHUAHTHI OTBCTA.



AstopctBo: By Franzfoto - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=12892505



4)

AgstopctBo: By Marija Gaji¢ - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=45008309



5)

AsrtopctBo: By Plantmicrotome - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=43339912

a) CemeiictBo CaroBHUKOBBIC

b) CemeiictBo Kunapucossie

c) CewmeiicTBO ApayKapueBbie

d) CewmeiictBo BenbBuuneBsie

e) CewmeiictBo COCHOBBIE

f) CewmetictBo HorormaoHukoBbie
g) CewmeiictBo TrcoBbie

h) CewmeiictBo ['HHKTOBBIC

i) CemeiicTBO BeHHETTHTOBBIE

Otet: 1 — CemelictBo Kunapucossie; 2 — CemeiictBo BenbBuunessie; 3 — CemeicTBo
CaroBaukoBsie; 4 — CemeiicTBo I mHkroBrie; 5 — CemelictBo THcoBBIC

Paz6op pemenus: ornen ['onoceMeHHbIE BKIIFOUAST KIACCHl HBIHE JKUBYIIMX PACTEHUH:
I'mukroseie, ' HeToBBIe, CaroBHMKOBEIE M XBoMHEIE. Kitacc  MHKIroBEIE COCTOUT U3
cemetictBa I'makroBrie. Kitacc CaroBHMKOBEIE cOCTOMT U3 ceMeiicTBa CaroBHukoBEIe. Kiacc
I'metoBBIC BKITOUaeT cemeiicTBo BennBrunennie. Kitacc XBoitHBIE BKITIOUYAET CEMENCTBO
Tucossie, Kunapucossie, CocHOBBIE, ApaykapueBbie, HorommoHuKoBbIE.

3aganue 18. CBuHbBIC yHIKH.
5 GamioB
Temsl: 300m0rUs

YcTaHOBHUTE COOTBETCTBUE MEKIY KUBOTHBIMH, MSICO KOTOPBIX YIIOTPEOJIAIOT B MUY, U
YCTPOICTBOM HX OpraHa ciiyxa. B 3ajanuu MOTyT cofiepaThCsl IMIITHIE BApUAHTHI OTBETA.
BapuaHnThl 0TBeTa MOKHO HCIOIb30BaTh HECKOJIBKO Pa3.

1) Tosacromobuk
2) CBuHBSA

3) Unpeiika

4) Amnurarop



5) Jlarymka
a) Buyrpennee yxo
b) BHyTpeHHEe yX0, CpeiHee yXO ¢ OJHOM CIIyXOBOM KOCTOUKOM
C) BayTpeHnHee yxo, CpeiHee YXO C IByMsI CITyXOBBIMU KOCTOUKAMU
d) BayTpeHHee yxo0, Cpe/iHee YXO C OJHOM CITyXOBOM KOCTOYKOM, HAPYKHEE YXO
e) BHyTpeHHee yxo, CpejiHee YXO C IBYMs CIIyXOBBIMH KOCTOUKAaMH, HAPyKHEE YXO
f) BuyTtpeHHee yxo, CpefHee yX0 € TpeMsl CIIyXOBbIMU KOCTOUKAMHU, HAPYIKHEE YXO

OtBet: Toncronobuk — BHyTpenHee yxo; CBuHBS — BHyTpeHHee yXxo, cpefiHee yXo ¢
TpeMs CIIlyXOBBIMH KOCTOUKAMH, HapyxkHee yxo; Mnnelika — BHyTpeHHee yxo, cpenHee yxo
C OJIHOM CIIyXOBOM KOCTOUYKOM; Ayurarop — BHyTpeHHee yxo, CpeiHee YXO ¢ OHOU
CIIyXOBOM KOCTOUKOM; Jlsirymka — BHyTpeHHee yxo, CpeiHee yXO ¢ OTHOU CIIyXOBOM
KOCTOYKOH

Paz6op pemenus: knacc Koctasie ppios! (TonCTOI00MK) HMEIOT TOJIBKO BHYTPEHHEE YXO.
Amdubun (nsarymka), pentuiann (Asumrarop) u ntunsl (MHaelika) IMEIOT OJJMHAKOBOE
YCTPOMCTBO OpraHa CiiyXa — BHYTPEHHEE YXO, CPEIHEE YXO C OJJHOM CIIyXOBOM KOCTOUYKOI.
Muekonuraronye (CBuHBS) 001a1al0T BHYTPEHHUM YXOM, CPEAHUM YXOM C TpeMs
CIIyXOBBIMH KOCTOYKAMH U HAPY>KHBIM YXOM.

3aganue 19. Ha Bkyc n uBer.
5 6amnoB
Temel: borannka, buoxumus

Bxycel mrozieli 04eHb CHIIBHO pa3ian4aroTcs. Kak roBOpuTCs B 3HAMEHUTOMN ITOCJIOBHIIE “‘HA
BKYC U I[BET TOBapHILEeH HET . TO KacaeTcs U paCTUTENbHBIX IPOYKTOB, KOTOPHIE MBI
ynotpebisieM B nuiy. [loMuMo BKyca Hac MpUBIIEKaeT U LBET MPOIYKTOB. A 3HAETE JIU BbI,
Onarosiapst KAKMM BEIIECTBAM OKpAILCHBbI T€ WIN UHBIE PACTUTENIbHBIE IPOILYKThI?

YCTaHOBUTE COOTBETCTBHUE MCKAY paCTCHUAMU U IIUTMCHTAMU, KOTOPBIC B OOJIBIIICH CTEIIeHU
OIPECACIIAOT UX OKpPac.

1) OnuBKOBOE Macjo
2) Cséxia
3) bakmaxaHsl
4) JKenrelit Goarapckuii meper
5) Tomartsl
a) AHTOIHAHBI
b) Bera-kaporun
c) beramaun
d) Jlukonuu
e) 3eakcaHTHH

OtBet: OnuBKoBOe Maciio — bera-kapotun; Ceékina — beranaun; baknaxxanbl —
AmnTormansl; XKEnteiii 6onrapckuit neper] — 3eakcanTuH; TomaTel —JIMKomH



Pa30op perieHus: 3010TUCTBIN I[BET OJMBKOBOMY Macily npuiaet 6eTa-KapoTHH (KapOTHHBI).
baknaxansl, cemeiictBo [laciénoBsie, okpalleHbl aHTOLIMAHAMU — HE(OTOCUHTE3UPYIOLIHE
MUTMEHTHI, KOTOpPbIE OKPAIIUBAIOT MHOTHE JIEMIECTKH U M10pl. CBEKIIA, KaK U OOIBIINHCTBO
MpeICTaBUTeNel mopsaka [ BO3IMYHONBETHEIE, CONEPIKUT OeTananH. boabImHCTBO
IIpeICTaBUTENEN I'BO3AMYHOLIBETHBIE HE BbIPA0ATHIBAIOT AHTOLIMAHBI. 3€aKCAHTUH
(KCaHTO(HIUIBI) OKPAIIMBAIOT KENTHIN Oonrapckuii nepeu. JIukonuH (KapoTUHBI)
OIpelesseT OKpac y TOMaToB.

3ananmue 20. [Ipa3auuk pakos.
5 0aJu10B
Temsr: 300m0rust

[Ipa3auuk pakoB — 3710 (hecTuBaNb, 3apoauBiuiics B [1IBenun eme B 16 Beke. Lllupokoe
pacnpocTpaHeHHUE MOIYYWIO YIIOTpeOIeHNE B IUILLY IPUTOTOBJIEHHBIX PEYHBIX pakoB. BbI ¢
ceMbEl permmiy nonpoOoBaTh pEYHbIX PAKOB, OTBAPUIIN UX U IPUTOTOBUIMCH KymaTh. Ho
BIPYT Ballla MJIJMIAs CECTPa MOIPOCUIIA BAC PaccKa3aTh, YTO 3a OPraHbl OHA yBHUJIENA.

YcTaHOBUTE COOTBETCTBUEC MCKAY OpraHaMu p€uHOI'0 paka 1 HOMCpaMH UX
O603Ha‘laI-OH_II/IMI/I. B 3aganun MOTYT COACPKATHCA JIMIITHHUEC BAPUAHTBI OTBCTA.

AsrtopcTBo: Léw P. et al. Dissection of a Crayfish (Astacus astacus) //Atlas of animal
anatomy and histology. — 2016. — C. 101-137.

1) Kumeunuk

2) Cepaue

3) Ileuenn

4) XKalGpsr

5) XKemymox

6) TI'oHamprl

7) bBprolHas HepBHAas IIEMTOYKa
8) ‘“3Benensie” xKene3nl

9) Marka



OtBet: 1 — Kumeunuk; 2 — Cepaue; 3 — Ileuens; 4 — XKaopsr; 5 — XKemynox

Paz6op pemenus: Ha ¢pororpaduu npeacTaBlieH peuHoi pak, Tum YneHucronorue.
Homepamu otmeuens! cneayroniye opradsl: 1 — Kumeunuk, 2 — Cepaue, 3 — Ileuens, 4
— XKabpsl, 5 — Kenynok.

3aganue 21. OTJINYHLIA NOIJIOTHTED.
6 OGamioB
Tewmsl: 300norusa, borannka, I'eHeTnka

Ha npaxTuke Bbl ¢ HATApHUKOM BBINOJIHsAETE Ja00paTOPHYIO pabOTy MO ONPEIEIICHUIO
konnyectBa ¢pparmenTos JJHK ¢ momoisto cnektpoporomerpun. CekrpodoTomeTpus —
METOJI UCCIIEJOBAHMSI BEILIECTB, OCHOBAHHBIN HA U3yUYEHUH CIIEKTPOB IOIJIOIIECHHUS
BEIIECTBAMH B Pa3HBIX 00IACTAX BUIMMOIO H3IyUYEHHs. DTOT METOJ OY€Hb YAOOCH ISt
KOJIMYECTBEHHOTO OIIPEJICIIEHHS BEIIECTB B pacTBOpe, Hanpumep, ¢pparmentos JJHK u
6enxoB. Tak KaKk MHTEHCHBHOCTb MOTJIOMICHUS MPSMO TPOIIOPLIHUOHATIBHO 3aBUCHT OT
KOHIICHTPALIMH BEIIECTBA MIPU OTIPEIEIICHHOM JJIMHE BOJIHBL. BaM HEOOX0MMO OIpenenTh
MeToAoM criekTpodoromerpun koinuyectBo JJHK B cnenyromux o6bexTax: nbUIbLIEBOE 3€PHO
IIIEHUIIBI, SHO0CIEPM KEIPOBBIX CEMSIH, Meracrnopa 0akjiaxaHa, CeMs10JI1 Topoxa,
MHTETYMEHT CeMsA3a4aTKa Orypla, S3HA0CIEPM CO3PEBAIOLIUX CEMSIH I'pyIId. Bl momyuninu
CIIEYIOLUN PE3ybTaT:

MHTEHCHMBHOCTE MOITIOIEHHS

400 500 600 700

JITHHA BOJIHBI, HM

IIpenmnomnoxum, 4To Bce YKa3aHHbIE KIETKH HaxoadTcs B G1-¢a3ze MUTOTHYECKOTO IUKIIA.
Omnpenensiembie Bamu pparmentsl JJHK Berpeuarotes B 1 nenouke JIHK Tonbko 1 pas.

Bbl ¢ HarmapHUKOM 3aKOHUYMIIM ONpeJIeIeHne, HO TOBApHIIl CIy4yailHO MepemyTail HoMepa
PE3yNbTAaTOB U onpeenseMble 00pasibl. Teneps BaM HEOOXOAUMO BOCCTaHOBUTh
MPaBUJIbHBIN TTOPSAIOK.



YcTaHOBHUTE COOTBETCTBUE MEXKIY OMPEeIEHHBIMU 00bEKTaMHU K HOMEPOM Ha rpaduke
CHEKTPO(OTOrpaMMBI.

1) Meracnopa 6akiaxana

2) IlbuibIicBOE 3€PHO MIIICHUIIBI

3) Cemsnoau ropoxa

4) DHpocnepM CO3pEBAIOIINX CEMSH TPYIIN
5) HuTeryMmeHT ceMs3ayarka orypiia

6) DHpocrepM KeIpOBBIX CEMSH

OtBet: Meracnopa 6aknaxana — 3; [IeutbrieBoe 3epHo nmeHutsl — 3; CemMsaoim ropoxa
— 2; DHAOCIEPM CO3pEBAIONINX CeMSH rpymu — 1; HTeryMmeHT cems3adarka orypua — 2;
DHJIOCTIEPM KEJPOBBIX CEMSH — 3

Pazbop pemieHus: MbUIBIIEBOE 3€PHO MIIEHUIIBI, YHIOCTIEPM KEIPOBBIX CEMSH, Meracropa
Oakyia)kaHa co/IeprKaT raluionIHBIA Habop XpoMocoM (Ha TpeTheil kpuBoit). Cemsinonu
ropoxa, UHTEI'YMEHT ceMsi3adyaTka orypia — JUIUIOUIHbIA Habop XpoMOCOoM (Ha BTOpOit
KPHUBOH, B JIBa pasa OoJblIe, 4eM Ha TPETheil). DHA0CTIEPM CO3PEBAIOLINX CEMSH TPYIIH —
TPUILIOUAHBIN HAOOP XPOMOCOM (Ha MEepBOM KPUBOH, B TPH pa3a 0oJIbIle, YEM Ha TPEThEH).

3aganmne 22. 'emoquHaMuKka.
6 6amioB
Tembl: AHaTOMUS U (HU3HOIOTHS YeTOBEKa

ITo 3akony ynsTpadunbrpanuu aasieaue (V), onpeaensioiiee 00beM KUIKOCTH,
MIPOXO/IAIIEH Yepe3 CTeHKY Kaluuisipa B MUHYTY, COCTaBIsieT ((hopMyra 1aHa B
YOPOIIEHHOM BUJIE):

V (MM pT. cT.) = P(rK) + P(0T) - (P(rT) + P(0K))

rae P(rk) — ruapocratudeckoe gaBieHue KpoBH, P(0T) — OHKOTHYECKOE JaBICHHUE TKAHU,
P(rt) — rungpocratudeckoe naBneHue TkaHu, P(0K) — OHKOTHYECKOe JaBJI€HHUE KPOBH.

IM'aapocTaTnveckoe naBlieHUE — JIaBIICHUE KUJIKOCTH B COCY/IE WIIH TKaHH.
IManpocraTudeckoe AaBiieHrne 00yCIaBIMBACT BBIXO JKUIKOCTH U3 00bEMa, B KOTOPOM OHO
neiictByer. OHKOTHYECKOE JJaBJIeHHE — JaBJICHHE, CO3/1aBa€MOE KOMIIOHEHTaMH pacTBOpa U
yAepKHUBAIOIIee KUAKOCTh B 00BEME.

P(rr) P (oT) P(rr) P (oT)
Rt e
P (rk) ] P (oK) P (rx) P (oK) l
32 25 17 25
ApTepuanbHblid KoHel, BeHo3HbIW KoHel,

Samanue 22.1.



1,5 6amna

KaxoBo naBiieHne Ha apTepruaIbHOM KOHIE KallWuIsipa B MM PT. CT.?
3ananue 22.2.

1,5 6amna

KakoBo naBienrie Ha BEHO3HOM KOHIIE KaluJuIsipa B MM pT. CT.?
3amanue 22.3.

1 Gamn

Kaxkoit mponecce MpoucCxoauT Ha apTCPUaAIbHOM KOHIEC KallUJJIsgpa, UCXOAs U3 IMOJTYYCHHOI'O
JaBJICHHA B JaHHOM HpHMepe?

1) ®wunbTparus

2) PeabcopOuus

3) Cekperus

4) CranroHapHOE COCTOSTHHUE

3aganue 22.4.
1 Gayn

Kaxkoit mponecce MporucxoauT Ha BEHO3HOM KOHIIC KallWJIJIApa, UCXOAS U3 TIOJIYUCHHOTO
JaBJICHHA B JaHHOM HpHMepe?

1) ®unprparys

2) PeabcopOuus

3) Cexkpernus

4) CrannroHapHOE COCTOSTHHE

3agadue 22.5.
1 0amn
KakoBo cooTHoIIIEHUE MPOIIECCOB B KaMUILIsApe?

1) ®wunbTparus npeodiangaet Haa peadcopOumeit

2) PeabcopOiust mpeobnanaeT Haj GpuabTparue

3) ®wibTpanus u peadbcopOIus YpaBHOBEIINBAIOT IPYT Apyra
4) CranuoHapHOE COCTOSTHHUE

Otger: 11; -4 wnu 4; @unsrpanus; PeabcopOuus; @unbrpanus npeodiaasaer Hajl
peabcopOImeit

Pa30op pemrenusi:

1. JlaBneHue, BOZHMKAIOIIEE HA apTepUAIbHOM KOHIIe Kanmsipa (GuiabTparmoHHoe
nasnenue) =32 + 5 - (1 +25) =11 mm pr. ct. Takum o6pazom, mpeodaamaroT
nporecchl GUIbTPaIUH.



2. JlaBneHue, BO3HUKAOIIEE HA BEHO3HOM KOHIIE Kammusipa (peadcopOImoHHOe
nasnenue) = 17 + 5 - (1 + 25) = - 4 mm pr. ct. Takum 006pa3zom, peodIagaroT
porecchl peadbcopOmum.

3. B manHOoM mpumepe punpTpanus npeodiagaet Hag peadcopobuumeii (11 mm pr. cr. >4
MM PT. CT.).

3ananue 23. CBetryiasi 1 TEMHas1 CTOPOHA.
6 GamnoB
Tembr: Dxomorus, boranuka

JI7s BEIpaIyBaHus CENbCKOXO3SICTBEHHBIX PACTEHUH CHIEHMATUCTHI TPAMOTHO MOJ0UPAIOT
YCIIOBUSI Cpebl, HEOOXOAMMBIE JIUTsI OTy4YeHHs HanOoJbIero ypoxas. Hanpumep,
KOJINYECTBO BJIArd U COJIHEYHOTO CBETA, TEMIEpaTypy BO3ayXa U MHOroe apyroe. Ha ocHoBe
3THUX CBOWCTB I YA0OCTBA CO3/IAI0TCS pa3IndHble Kinaccudukanuu pacteHui. I1o
OTHOIICHHIO K CBETOBOMY PEXHMY BBIACISIOT TPH SKOJIOTUYECKHUE TPYIIIBL: TeTHODHUTHI,
cioGUTHI U (HaKyJIbTaTHBHBIE TETUO(UTHI.

YcTaHOBUTE COOTBETCTBUEC MCKAY pACTCHUAMHU U 3KOJIOT'HYCCKHUMU I'PYIIIIaMHU, K KOTOPbIM
OHH IIPUHAAJICIKAT.

1) TloaconaHeYHHK

2) Kykypysa

3) Orypen

4) slonous

5) Kucnuma

6) Pemuc
a) T[enmuoduts
b) ®akynpraTHBHBIC reTHMO(GUTHI
c) Cuuoduts

Ortgert: Iloaconneunuk — I'enuoduter; Kykypysa — I'enmuodursr; Orypen —
@akynbraTuBHbIE remopuThl; 0610Hs1 — ['enmuoduter; Kucnuna — Cuunodutsr; Penuc —
®daxynbTaTUBHBIE FETNOPUTHI

Paz6op pemenust: rennopuThl — CBETOIIOOMBBIC PACTEHHUS, OOUTAIOIINE HA OTKPBITHIX
TEPPUTOPHUAX U TIOTYIAIOIINE MHOTO COTHEYHOU dHEPrun. K HUM OTHOCSITCS MHOTHE
KYJbTYPHBIE TPABSHUCTHIE PACTCHUSI CTETICH U IepeBbs caioB. CnodUTh — TEHETI00NBbHIC
pacTeHust, 0OUTAIOIME HAa 3aTEHEHHBIX TEPPUTOPHAX U MOTYUAIOIIUE MAJI0 COTHEYHOU
sHepruu. YacTo ams TakuxX pacTeHUui HeoOX0uMa BBICOKAs BIKHOCTH BO3/IyXa.
dakynbTaTUBHBIE TENMUOPUTH — TEHEBBIHOCIMBEIE PACTEHHUSI, 0OUTAIOIIME Ha OCBEIIEHHBIX
TEPPUTOPHUSX, HO CIIOCOOHBI pacTu B TeHU. K HUM OTHOCATCS MHOTHE OBOIIHBIE KYJIbTYPHI.

3ananmue 24. [lepenyTtbe.

6 OaIoB



Tembr: OMOpuonoTHsi, AHATOMHUS ¥ PU3NOJIOTHS YEIIOBEKA

dopMHUpOBaHKE HOBOTO OpraHM3Ma — OJIMH U3 BAXKHBIX MPOLIECCOB, TPOUCXOASIINX B
pHupoje. A CTaHOBJICHHE T10JIa, MY»CKOT'O HJIM )KEHCKOT0, CIOXHeilIIee aelicTBre,
BKJTIOYAIOIIEe B ce0sI TeHETHYECKYI0, TOPMOHAIBHYIO U aHATOMHYECKYIO cocTaBistromue. Ha
PHUCYHKE HIKE BaM JaHa CXeMa, WILTIOCTPUPYIOMIas (POpMUPOBAHUE MYKCKOTO TOJIA.

Y-Xposocoma

len SRY

T
OfpaioBanne AHHCK

*
Tectoc H H HTHMIULICPOR TOPMOH
1

Bonsdon kanan Mioanepon npoTox
| |
Cemanposon Marxa, MarouHslc prﬁu,
BAArANHINE

Hcxons 3 cxeMbl BBIIIE U BAallIUX 3HAHUM BHIOEPUTE BEPHBIE XapaKTEPUCTHUKU T€HETUYECKUX
HapyUICHH, CBA3aHHBIX ¢ ((OPMUPOBAHHUEM I10JIA.

3ananue 24.1.

3 Gamna

Cungpom Cpaiiepa — MyTanus Y-XpoMOCOMBI, B pe3yJibTaTe KOTOPOI
MPOUCXOAUT €€ MHAKTUBALMs. Y Jroziel ¢ cuaapomom Cpaiiepa:

1) Tenorun — XX /XY
2) DeHOTHI — KEHCKUH / MyKCKO#
3) BHyTpeHHHE MOJIOBBIE OPTaHbl — KEHCKHE / MY)KCKHE / OTCYTCTBYIOT

3aganue 24.2.
3 Gama

Cunnpowm ae ns [lanens — myranus X-XpoOMOCOMBI, TP KOTOPOH OHA HECET
¢bynkuuonaneHeld red SRY. V mozeit ¢ cunapomom ae s [lanens:

1) Tenotun — XX /XY
2) DeHOTHI — KEHCKUH / MyKCKOi
3) IlonoBble xkene3bl — KEHCKUE / MYKCKHE / OTCYTCTBYIOT

Otset: Cunapom Caaiiepa: ['enotun — XV, @eHotun — XeHCKHi, BHyTpeHHNE 10J10BBIE
opranbsl — xeHckue; Cunapowm ae ns Llanens: 'enotun — XX, @eHOTHI — MYKCKOM,
ITonoBsle xene3bl — MyKCKUE

Paz6op pemenust: ais cunapoma Caiiepa XapaKTepHO KEHCKOE TEJIOCIOKEHHUE MPU HATHIHE
Y-xpoMocoMbl. SIMYKH TP 3TOM HE 3aKJIaJAbIBAIOTCS, TAK KaK T€HBI HA Y -XpOMOCOME HE
aKTUBHBI. B opranusme He o0pasyercs B JOCTaTOYHBIX KOJIMYECTBAX TECTOCTEPOH, U
(dbopMupyercs )KeHCKHI (PeHOTHUI, Tak Kak >KeHCKHI 1o cuutaercs 6a3oBbIM. [1ockoIbKy BO



BHYTPUYTPOOHOM IEpro/ie OTCYTCTBYET BIHMSHUE TECTOCTEPOHA U aHTHUMIOJIJIEPOBA TOPMOHA
Ha M1ojuiepoB MPOTOK, Y TIoAa (GOpMHUPYIOTCS BHYTPEHHHE KEHCKHUE TIOJIOBbIE OPTaHbI.

Cungpom e ns Hlanens — myTtanus X-XpoMOCOMbI, BOSHUKAIOILAS Yallle BCETO B IPOLIECCE
Meii03a, Ipu KOTopoii oHa Hec€T GpyHKUMOHaNbHBIN redH SRY. brarogaps HOpMaabHOMY TeHy
SRY y sMOproHa 3aK1aAbIBAIOTCS SIMYKH (MY>KCKHE TTOJIOBBIE KEJI€3bl), KOTOPHIE BBIICISIIOT
TECTOCTEPOH M aHTHMIOJUIEPOB TOPMOH, B PE3yJIbTaTe Yero (hopMupyeTcs MyKCKOM
benoTum.

3aganue 25. PoxoBoii 00e.
6 6ayoB
Temsbr: buoxumusi, AHaTOMUS ¥ PU3HOIOTHS YETOBEKA

B nmercTBe ponuTenu U mperoaaBaTeNu yyaT Hac He MpoO0BaTh HE3HAKOMBIC PACTEHUS U
rpuObl. JKUBOTHBIX MBI HE MOXEM HAYYUTh 3TOMY, [I03TOMY OTBETCTBEHHOCTD 32 MX IHUIILY
JISKUT HA HAC, BE€Jlb MHOTUE OPraHU3Mbl, KOTOPbIE MOT'YT MOMNACTh B MUILY )KUBOTHBIM,
BBIJICTISIFOT OMACHBIE ISl HUX SI/IbI.

HaHpHMep, HCKOTOPLIC AJIbI BOSI[GﬁCTBymT Ha Heﬁpo-MLII.He‘IHLIe CHHAIICHI.

1. Borynorokcun, Beinensemsiit 6aktepusmu Knocrpuausmu (Clostridium botulinum),
MIPETSITCTBYET CIUSHUIO BE3UKYJI C allETUIXOJIMHOM C IUTOMIIa3MaTUYECKO MeMOpaHoil B
MIPECUHANTUYECKOM HEeHpOHe.

2. KonuuH, cogepxaiuniics B 00JIUroyioBe, CBSI3bIBAET U AKTUBUPYET XOJIMHOPELIETITOPHI
MTOCTCUHANTUYECKOW MEMOpaHbl HEHPO-MBIILIEYHBIX CHHAIICOB.

3. [NananTamuz, conepkaluiicss B HOJCHEXKHUKAX, SIBISIETCA HHTUOUTOPOM
AlCTHIIXOJIMHACTEPA3bl CHHAITUYECKOH ILETIH.

4. TerponoTokcuH, coaeprkamuiics B peidax cemerictBa Mrnobproxue (ppida dyry) u
JPYTUX KUBOTHBIX, CBA3bIBAETCS C HATPUEBBIMU KaHAJIaMH U OJIOKMPYET TOK HaTpHs B
HEUpOHaX.

BLIHICH@pqu/ICHeHHBIe AABI MOTYT IPUBOJAUTD KaK K I/I36I)ITO‘—IHOMy COKpallCHUIO MBIIII, TaK
U K OTCYTCTBHIO COKpalieHus Mbl. Mcxoas U3 yKka3aHHOTO I€HCTBUS TOKCHUHOB,
orpeAenuTe Kakoi 3QPeKT OHU MPOU3BOJAT HA OPTaHU3M.

1) Borynotokcun

2) Konnnu

3) lananTamux

4) TerponoTokcun

a) N36pITOYHOE COKPAIIEHHE MBIIIII]

b) OTCyTCTBHE COKPAIIEHHSI MBIIIII]



OtBet: borynorokcun — OtcyTcTBUE cokpamienus Mbiil; Konnna — M30b1ToOuHOE
cokpatienue Mo ["anantamud — M30bITOUHOE COKpallieHue MbIIII; TeTpoJOTOKCHH —
OTCyTCTBUE COKpAIICHHSI MBIIIIII

Pazbop pemenus: 60TyI0TOKCHH, BbensieMbrid Oaktepusmu Kioctpuausamu (Clostridium
botulinum), npenaTcTBYeT CAUSHHUIO BE3UKYII C AlIETHIXOIMHOM C IIUTOIIA3MAaTHIECKOM
MeMOpaHoil B MpecHHANTUYECKOM HepoHe. B pesyibrare aleTHIIXOIMH He MTOCTYTAEeT B
CHHAIITHYECKYIO IIEJIb, M TIepeaya CUrHajla He MpoucXoauT. Kak cieacTBre, MbIIIIbI He
COKpAILAIoTCsl.

KOHI/II/IH, COI[Cp)K&IHHfICH B OOJIMT0JIOBE CeMeliCcTBa 3OHTI/ILIHBIC, CBA3BIBACTCA U aKTUBHUPYCT
XOJIMHOPCUCIITOPBI MOCTCUHANTUYECKOU MeM6paHI>I Heﬁpo-MHH.Ie‘leIX cuHamncoB. Kak
CJICACTBUC, MBIl COKPAIAar0OTCA HU30BITOYHO.

[MananTamu, conepkaluiicss B HOJCHEXKHUKAX, SIBJISIETCS HHTUOUTOPOM
alleTUIXOJMHACTEPA3bl CUHANITUYECKOH MIeNIU. ALETHIIXOIMHAICTEPa3a paclleIlIseT
alleTUJIXOJIMH Ha XOJIHUH U anerar. E€ MHruOUTophl OJOKUPYIOT pacLIEIVIEHUE, B PE3yJbTaTe
MIPUBOJIS K IIPOJOJDKEHUIO IEHCTBUS alleTUIIXOJIMHA Ha peuenTtop. Kak cienctsue, MbIIIIbI
COKpAILAIOTCs U30BITOYHO.

TerponoTokcuH, conepsxamiuiics B peidax cemerictsa Urnobproxue (psida Oyry) u qpyrux
KUBOTHBIX, CBSI3BIBACTCS C HATPUEBBIMU KaHAJIAMH M OJIOKHPYET TOK HATpusi. B pe3ynbrare
MOTEHIIUAJ IeHCTBUS B HEMPOHE HE BOSHUKAET U CUTHAJ HE MOCTyHaeT K MbIbl. Kak
CJICJICTBUE, MBIIIIIIEI HE COKPAIIAIOTCS.



Keiic NeS. «Kak n30exarsb 0J1M3KOPOACTBEHHOr0 cKkpemmBanus» (10 kiacc)

J J onvmnuaga

W MHHarpuka

Kak nsbexartb
6nnskopopcreeHHOro
CKpeLwwuBaHUA

AN AOMALLUHUX BOMTHUCTLIX MNOMNYramynkos U MUHUMU3UPOBATb
PUCKU NpU No6bUTENbCKOM pa3BeaeHumn

Onucanune

npobnemHon
cuTyauumn

BonHuctbit nonyran (Melopsittacus undulatus)
— OfINH U3 caMblX NONYNAPHbIX BUOAOB NTUL, —
[OMaLLHUX NUTOMLEB.

EcTecTBeHHbI1 apean o6uTaHUS BOMHWUCTLIX MOMyraes —
310 ABcTpanua. CuutaeTtcq, YTo Bnepsble B EBpony 3tm
nTuubl nonanu g 1840 rogy. C Tex NoOp WX Hay4unuchb
cojepxaTtbh ¥ Pa3sBoauTb B Heone. OKasanoch, YTo 3T0
[OCTaTOMHO NMNACTUYHBIA BUA ¢ 6ONbWKUM pa3Hoobpasnem
oKpaca W LOOCTaTOMHO ApyXeniobHbiM nosefeHueM no
OTHOLWEHWIO K YenoBeky, 4To oBecneyuMno BOMHUCTHIM
nonyrasm OGyayuiee Kak OQHOM M3 CaMbiX NOMYNSAPHbIX
AOMaLHUX NTULL

B 10 3TOT BKA nonan u3 Esponsl B KoHLe XIX Beka, 1
ceryac 3T NTULLI XXUBYT B KAYECTBE AOMALLHMX NUTOMLEB
8 GONbWMHCTBE KPYMHbIX rOPOLOB. 3TO OAHA M3 CaMbiX
NOMYNAPHbLIX KNETOYHBbIX NTULL B Mupe. CuuTaetcs, 4To
nNoNymnAUUA BOMHUCTLIX MONYraes B Hesone NPeBOCXOaUT
NoNYNALMIO AUKUX BONHUCTLIX Nomyraes. [encTBUTENBHO,
a3ue OKPacoK 3 HeBone ropasno Gonblue, Yem 8
€CTECTBeHHbIX MOMYyNALMAX.

MOXHO BCTPETUTL MOMHOCTBIO GenbiXx MOoMyralymKoB W
MOMHOCTBIO XKENTbIX C PABHOMEPHOM OKPACKOW, CUHMX,
I'Oﬂyﬁhi)(, YKCNTHIX, 3CNCHDBIX, CCPbIX C BONI mcTomn Ol(pﬂCl(Oi;‘. c
Pa3sHbIM UBETOM NULA, Pa3HOM OKPAacKoW Bepxa U HU3a
TynoBuwa. PasHoobpasue OKpacok MpocTo HeBepPOATHOe,
HET TONMbKO KPACHbIX OTTEHKOB. KpOMe TOro, Y BOMHUCTHIX
nonyraes, Kak M y MHOMMX OPYrMx BMAOB NTUL, MNOMUMO
MUTMEHTOR, Pa3NUUUMbIX ANA  YENOREUECKOro rnasa,
NPUCYTCTBYIOT HNyOPECUEHTHbIE MUrMEHTDI, BuaUMble 8 YO
CrekIpe n BAUAIOLWME Y nonyraes Ha 8uiGop n
(epurmHan cratbu).

Kak npaBuMno, BOMHUCTLIX MOryraes cendyac pasBoaaT
niobutenu B 4OMaLLHUX ycnoBuax. NMoMuMo o4eBUaHbIX

npobnem (HanpuMep, pacnpocTpaHeHue pasnuyHbix 3abone-
DC)HMI;K), M3 33 Takoro Cl'lOCO6Z! COACPMAHUA M PA3MHOXXCHUA
npoucxoanT Bonbloe  KONUYEecTBo 6nm3xoponcmeHme
CKpeLLMBaHWA. HECMOTPSA Ha TO YTO MHEPUAUHT MPUMeHaeTcs
B Cenexkunm 1 cHUTaeTCH, UTO OCHOBHbLIE OKPAaChli BONHUCTLIX
nonyraee 6binu nony4YyeHbl UMEHHO TakUM cno-coboM, YacTo
6NU3KOPOACTBEHHbBIE CKPEeLMBaAHMUA NPUBOAAT K CYLLL
M Npo6 4.

CTBEH-

Mono6Hyio Npobnemy MOXHO peLlaTh 3aBO30M MoNyranynKos
U3 NpUpoAHbBIX nonynquw?i, HO B Poccuu Takaa NPakTuKa He
O4YeHb MonynapHa, Aa ¥ NPUPOAHLIE NOMYNALUMK BOMHUCTbIX
nonyraes nocTpafanys U3-3a BoiBo3a B XIX Beke M
aHTPOMOreHHoro BO3AeMCTBMA Ha apean. TakuM o6pa3oM,
eCNU Bbl NNaHUPYETE PasMHOXUTDL BONHUCTbIX NONYralynKoB,
BaM Hago He TOMbKO 3aaymaTthes 06 0cobbix ycnoBUAX
COAEPXaHWA MNonyraes-poavTenseit, HO W NocTapaTsea
v3bexaTs 6NUM3KOPOACTBEHHOrO CKPeLIMBaHMA.

M3-3a ANUTENBHOIO COAEPXKaHWA W pPa3MHOXe-
HUA 2TUX NTUU B HEeBOne, nony4YeHmna OCHOBHbIX
OKpacoB MHOGPUAMHIOM W HebonbLWOW nonyns-
uun B Poccum peleHue aton npobneMbl NpocTto
MOKYMNKOK Mnornyraes y pasHblX 3aBOAYUKOB He
MOXeT BbiTb rapaHTUEeN OTCYTCTBUSI POACTBEHHbIX
cBaAzen.




1

3apaHne

2

3apaHue

MpeacrassTe, 4TO y Bac ecCTb Mapa nonyraes, W bbl
pasayMblBaeTe, CTOUT NN UX CKpelumsaTb UNK HeT. Kak Bbl
ByneTe NPUHUMATL 3TO pelueHne?

BO3MOXHO U Ux CKpPeCTUTb Tak, yTo6bI 3710 6bin10
6e3onacHoO ANg 300POBbS BalUX MUTOMUEB U
nx noteHUManbHoOro notoMcTea? BO3MOXHO Nnu
cnenatb KakWe-To TecTbl, YToBbl CHU3UTH 3TU
pPUCKN?

OTBET 0POPMUTE B BUAE AEPEBS NPUHATUA PELIEHUIA,

NB.

Mbl He XAéM, 4YTo Bbl Bynere onucbiBaTh cneumuduxy
COoAEePXXaHUA WU KOpMIieHuna nonyraﬁuwxou BO BpeMs
BbIXaXXWBaHWUSI NOTOMCTBA.

B ceTu UHTEPHET MOXHO HaMTW CalTbl, Tak Ha3blBaeMble
rOHETUHECKNE  KAMbKyNATOPL,  KOTOPLIC  MOMOraloT
npocunTath, Kak BymeT  BbIrNAOeTb  NOTOMCTBO  OT
CKpeLmBaHun ocobeit ¢ onpenenéHHbLIM GeHOTUMOM.

MOXHO N1 UCNONbL30BaTh TAKOW KanbKyIaTop Ans
OUEHKW CTeneHu popacTea nonyranymkos? Kak
ero MOXHO [OMONHUTL, 4ToBbl OH ny4lie
BbINOAHAN 3Ty 3afa4y? MOXHO /1 UCnonb3oBaTb
nopnobHbIM noaxon Ana Boibopa nonyraee Ang
cKpeluMBaHua B BallleM ropope (pervote)?

MpuMep caitTa — reHeTUYECKOro KanbKynaTopa Ana BONHUC-
ThiX NOMNYraes ¥ HEKOTOPbIX APYrX BUAOB NTULL.

OCHOBbI FEHETUKWN OKPACKK y nonyraes
CCRINKA-1, CChINKA-2,




3

3apaHue

[ns yenoseka 1 APYrUX MNEKOMUTAIOLLMX HACTO UCNONbL3YIOT
Pa3NUYHbIC [OHOTVHCCKMC TeCTh ANA ONPSACNCHUA CTeNeHU
poactea. Mpy 3TOM ANA BONHUCTLIX MNOMyraeB W APYrux
AOMaWHUX NTUY Takue Noaxoabl TakXke NprMeHuMMbl, HO 00
cux Nop He NPopaboTaHbl (XoTA reHOM BONbIUIMHCTBA U3 HUX
6biNl CeKBeHUPOBaH JOCTAaTOMHO AaBHO). Bonee Toro, ecTb
MNoAxoAbl, MO3BOMALIME OUSHWUTL W UAEHTUGMUMPOBaTL
Pa3NUYHbIe BMAbI MTULL (CCbinka-1, CCbinka-2, ceolnka-3).

MNpennoxute BapuaHT reHETUYECKOro TecTa,
KOTOPbIM MOMOXET YCTaHOBUTbL CTeMNeHb PoAcTBa
(nna pekoMeHaauui K AanbHenweMy crapusa-
HUIO) BONHUCTBIX Mornyraes. OnNuKUTe, Kak OH
6ynet paborartb, Kakylo WHOOPMaLMIO MOXHO
6ynet nonyuutb U NpeaocTaBuTb BRagenbLy
napbl  BOMIHUCTbIX  MNOMYratuymKoB, KOTOPbLIN
obparuics Obl K BaM C TAKUM 3arpocom.

Kakoe o6opyfnoBaHue Bam noHagobutca ana cospaHua
nabopatopuy, KoTopasi 6yaeT  3aHUMaTbea  TaKUMU
aHanusamm?




Keiic Ne6. «MouiekyJ/isipHOe KJIOHUPOBaHUEe, peKOMOMHaHTHbIe Oejkm» (10 kiacc)

J J onvmnuapa
W HHarpumka

MonexkynapHoe KroHnpoBaHue,
peKkoMbuHaHTHbIe Benkn

Pa3paboTka SKOHOMUYECKU NMpUBIEeKaTeIbHbIX METOA0B BUMOTEXHONMOrMYECKOro
npousBoacTea 6enKoB MosioKa ans coBpeMeHHOM NuLLeBon 6UoTexHonorum

& o/



Onucanue
npobnemHon
cuTyauum

Onucanune
npobnemMHoMn
cuTyauum

JocTuxxeHna B 06nNacTU  BUOTEXHONOrMU U FeHHOMN
UIDKCHEPWMK BCC Hawe NPUMCHRIDTCA ON9 NROAYKLLY
O Q8 KUBO MO ROUC (LA 1 B UYXXepoaHbIX
OopraHuaMax, Hanpumep, 6a><‘rep|zm>< UNn OpOoXKax.

Takue 6enKkn NPUHATO Ha3biBaTh «PeKOMBUHaH-
THBIMWY».

3TOT Noaxof MOXET GbiTh UCNONL30BaH B MPOM3BOACTBE
6eNKOB, KOTOPLIE CIOKHO UU CIULIKOM JOPOro NoyyaTs
TRPAANUMNOHHBIMK MeTOAaMU Ona Genkoe, ncnonb3yemobix 8
npou3lBoacTee N OYKTOB NUTaHug, BUoTexHonornyeckoe
npou3sBoacTso MOXeT He TONbKO cnocoBeTBoBaTh
YNYHWeHUIo KayecTea 1 yaeleBneHmMs NpoayKTOB NUTAaHUA,
HO W YyOOBNETBOPATb 3anpoC KIMEeHTOB C 0CcoBbIMM
TpebosaHMaAMKU

Hanpumep, 3a c4éT OGnaronpuatHbix  Moaudukauni
aMUMHOKMCNOTHOM MOCNENOBaTENbHOCTM MOXHO CaenaTh
NPOAYKT MeHee annepreHHbiM. Kpome Toro, Mcnonbsosa-
HUEe BUOTEXHONOTNIN KAXETCA MPUBNEKATENbHBIM C TOUKMN
3peHun pecypcocbepexeHna 1 paumnoHanbHoro NpPMpPoao-
NONb30BaHWUA, HaNPUMEP, 33 CHET YMEHbLUEHNs yrnepoa-
HOro cnefa oT KMBOTHOBOACTBA. TeXHONOrA PeKoMBrHaH-
THbIX ~ 6enkoB  BKNKOYAET  CO3AaHWe WM BCTaBKy
cneumduyeckux nocneposatencHoctert OHK B KNeTku
APYroro opraHv3ma, HO He TOro, U3 KOTOPOro MonyYeHb!
reHbl, Koaupylolwme uenesble 6enkn. CUHTE3MPOBaHHbLIC
6eNKM 3aTeM MOXKHO OYUCTUTH ¥ UCMONBL30BATL B KauecTBe
OCHOBHOTO WMNAU  BCNOMOraTeNbHOro  ¢yHKUUOHaNbHOro
UHIPeIveHTa Ang pa3paboTkn NPOYKTOR MUTAHUS

B nocnegHee Bpems 6onbwoe BHUMaHWe yoen\seTcs
6IAOTEXHOI'IOFIA‘4€CKOM)/ CUHTE3y
OB, B NEpPBYI0 o4epeab, Ka3emHOoB. 3TO CBA3aHO C
HECKONbKMMU  NPpUYUHAMMK, Bo-nepBbix, B nocneaHee
aecaTuneTme MonoYHas NPOMbILNEHHOCTL Bee B Gonbluen
cTeneHn Ha4vyana ncnonb3oBaTh B KaYecTBe MHrpeameHToB

HBIX

Genkn. Bnarofaps 3TOV TEXHONOMUKM MOXHO MoNy4aTb B
IlCO6XOﬂMMbIX Konuv4yecTpaxTe 6CI'H<I4, KOTOPbLIC CNOXKHO N
NOPOro BbIAENATb U3 WX NPUPOAHOTO UCTOuMHUKA. C
YCOBEPLIEHCTBOBAHMEM U YACWEeBNeHWeM TeXHOMorum
noABUNach BO3MOXHOCTb Npu  HeBonbluMx  3aTpaTtax
CUHTE3UPOBaTL B MUKPOOPraHMaMax Aaxe 6enku, Kotopble
paHblwe 6oino  BoirogHee Mony4Yate  TPaAUUMOHHBIM
cnoco6om.

OpHUM 13 Takmnx 6enKoB ABNAETCS Kanna-KaseuH. 3To oanH
u3 6enkoB ceMencTea Ka 0B, Kak # octanbHele 6enku
3TOro  CeMencTsa, OH BXOAUT B COCTaB MOMOKa
MNEeKONUTAKWMX. MoTPeBbUTENLCKME  KaYecTBa MONOKa
CeNbCKOXO3AMCTBEHHBIX YXMUBOTHLIX U €ro NPUMEHUMOCTh
ANS  NPOU3BOACTBA Pa3NUUHBIX NPOAYKTOB NUTaHUA,
Hanpumep, CbipoB, B CYLLECTBEHHOW Mepe 3aBUCUT UMEHHO
OT Kanna-KaseuHa. BepoaTHee BCero, 3To CBA3aHO C TeM, YTo
WMEHHO Kanna-ka3euH ctabunusupyet MuLenns B Monoke.
MHoOr1e MONOYHbIE MPOAYKTH MOryT GbiTh YNyulWeHbl ¢
noMotubio fobaBneHna Kanna-KasemHa B KayecTee oQHoOro
N3 MHrpeaneHToB Npu WX nponssoacTBe. Ho nonyyeHve
UMCTOrO KanMna-KasenHa n3 MoNoKa OCNOXKHARTCA ero O4eHsL
HU3KUM copepkaHueM. o3ToMy LeHa 4YMCToro kanna-
KaseuHa MOXeT cocTasnate or 1500 go 3000 pybnein 3a
KUnorpamm.

CoBpeMeHHble  MeTodbl  CO3[A3HWUA  PEKOMBUHAHTHbIX
6enKkoB  HEBO3MOXHO NpeacTaBuTs  6e3  TexHonoruum
CeKBeHWPOBaHWA. BbICTPBIM  nporpecc B MeTomax

CeKBEHUPOBaHUA U HDO6OI'IO,QFOYOBKM npuBen K ToMy, 4YTo
cendac CeKBeHuupoBaHue nnasMmuabl uenmkKoM wnun
OTAENbHbIX 88 Y4aCTKOB PACCMATPUBAETCA KaK MPaKTUYECKM
CTaHOAPTHBIM TOMHBIA CNOco6 Mony4UTb MHGopMauuMio o
CTPOEHWMN KOHKPETHOM nnasMuibl U NPoaHanuinpoBaTb
BO3MOXHbIE MyTauuu B Hen. B atoM cny4qae MOXHO
NPUMEHUTL TaPreTHOE CEeKBEHUPOBaHUE, NO3BONALLEe

BbICOKOOUMILIEHHbIe Benkn K3 coctaBa Monoka. Mcnonb-
30BaHune pCI(OM6MI|OIlTIIb\X 6enkos No3ponuT nony4aTb 2TM
6enkun nydwero Kadectsa v fewesne. Bo-BTopbix, 6uo-
TeXHONornyeckoe NPOW3BOACTBO HAaHOCUT MeHblle Bpeaa U
OCTaBNAET MEHbLIUI YrNepoaHbli cnep, YemM COBpPEeMeHHoe
BbICOKOUHTEHCUBHOE }MBOTHOBOACTRO. MPU 3TOM CHKEHUE
CTOMMOCTU BUOTEXHONOTMUYECKMX MPOLIECCO8 U TEXHONOrU B
nocnegHue roabl NPYBENO K TOMy, YTo BuoTexHonornyeckoe
NPOW3BOACTBO MONOYHbIX BENKOB YXKe CTano 3KOHOMUYECKM
uenecoobpasHbiM B CPaBHEHUM C MOMYHEHUEM OYULLIEHHbIX
6enkoB M3 XUBOTHOIO MOJIOKA. KDOME TOro, BO3IMOXHOCTh
VCMoNb30BaHMA ANA  BhipallMBaHWA  MUKPOOPraHWM3MoB
OTXOLOB CENbCKOXO3ANCTBEHHOMO U MPOMBILSIEHHOTO NMPOU3-
BO[ICTBA MOXET MNPUHOCUTL AOMNONHUTENbHYIO BbIFOAY.

HakoHel, MMKpO6MOﬂOFM‘-{eCKM npousBefEéHHble
MOJI0YHbIE Besiku MOryT 6blTb UCIOJIb30BaHbI AN
yhyHlweHuUud aMMHOKUCIIOTHOIO coCTaBa Bererapu-
AaHCKUX NPOAYKTOB.

BUOTeXHONOrUYECKUiA CUHTE3 MONOYHbIX BEe/TKOB BO3MOXEH C
NCNoNL30BaHUEM LLMPOKOro CNeKTpa OpraHmM3mMos, B KOTOPLIX
6ynyT BbipabaTbiBaTbea 3TM Genku. Buibop opraHvsma ang
npousBoacTBa Genika BaxeH ANA obecnedeHvs BLIXOAA,
YUCTOTBI U BUOMOTUHECKOR aKTUBHOCTU CUHTE3UPYEeMOro
6enia.

B 4acTHOCTW, BaXHOe 3HadeHue ANa YHKUMOHUPOBAHUA
6enKoB UMeIOT NPaBUMbHbe MOCTTPAHCNALUMOHHbIE MOoOW-
dukaumm (nogpobHee MOXHO MPOYMTaTb MO CCbiNkam Ha
NONONHUTENbHbBIE MaTepuanbl). OAHAKO OPraHU3Mbl, KOTOphle
0ONYCTVMO MCMONb30BaTh AN CUHTE3a XKUBOTHBIX Benkos,
MOryT CWNbHO OTNUYATHCA MO  TOMY, Kakue nocTTpaH-
CNAUMOHHBIE MOAV(UKALMMN OHWU MOTYT OCYLLECTBNATD.

C NOMOLULBLIO TEXHOMNOMMM PeKoMBUHaHTHbIX OHK B KneTkax
6aKTepuit [ONYCTUMO CUHTE3MPOBATL YyXKEePOAHbLIE AN HUX

YCTAaHOBUTL  HYKNEOTUAHYIO MNOCNEeAoBaTeNbHOCTL  KaKoro-
Nnbo KOHKPETHO 3aaaHHoro dpparmenTa AHK, Hanpumep, reHa
MHTEpeca, KOTOPbLIA Mbl UCNOMNb30BaNU B KayecTBe BCTaBKWU
151 MOMEKYNAPHOTO KNOHUPOBaHWSA. OQHAKO BCTaBKMU U FeHbl,
MCNONb3YIOWMECH B TEXHONOMUW PEKOMBUHAHTHbLIX BENKoB,
06bluHO Bonblue, YeM ANUHA TOYHOro NPOUTeHUs (06bIYHO OT
500 po 700 nap HYKNeoTUOOB NPW CEeKBEHWMPOBaHUW MO
CaHrepy, KOTopoe OaéT HaUMEHbLUMIA MPOLEHT OLWNBOHHbBIX
npouTeHnin). OBbIMHO ANH  NPOYTeHMs Takux nocne-
nosaTenstHocTen MCMONb3ytoT HEeCKONbKo peakumin
CeKBeHMPOBaHUA C 3HaYUTENbHbIM NepeKpbiTueM HDONTQHM\Z.
EcTecTBeHHO, cOOpKa TaKux KOHCTPYKLMIA W3 OTAENbHbIX
reHeTUYECKNX INIeMEHTOB — CIOXHasA U MHTepecHan 3afaya,
ANA pelieHnsa KOTOPOM UCMONbayloTca pasfuyHbie NOoaxXoas!
reHeTUYEeCKON UHXeHepuu (i nuMep).
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O6ocHoBaHuMe Bbibopa opraHuama Ana nony-
YeHUs PeKOMBUHaHTHbIX 6enkoB Monoka.

BuibepuTte, Kakol OpraHvaM, C Ballell TOMKW 3peHus, B
Haubonbllen CcrerneHn noAovaeT ANA  CUHTe3a pe-
KOMBWHAHTHBIX MONMOYHbLIX GenkoB (B nepByio odepenb
KazeunHoR)?

O6paTvTe  BHUMaHWE, Kakue WMEHHO Tunbl  MNocT-
TPAHCMALUMOHHbIX MC 1 BaXKHb! A5l KAa3eUHOB.

YKaute LOCTOUMHCTBA U HEeAOCTaTKU BblbpaH-
HbiX BaMW KNETOK [ANna CUHTe3a MOJTOYHbIX
6enKkos B CpaBHEeHUU C APYIrMMU TUNamMm KneTok
n, 1Mo BO3MOXHOCTK, C ApYIUMU cnocobamu
nonyyeHums 3Tux 6enKkos.

Jloka3aTenbcTBO BK/IIOHEHUA LIENeBOro reHa B
nnasMuay MeTooM pecTpukKuMoHHOro aHanusaa.

[ns NepBUHHOrO CKPUHWHIA MOMYYEHHbIX B XOAE FeHHO
UHMKEHEPHBIX  MaHWUMYNauUWMi  UCMONb3YIOT  PasnuuHbIe
MeTOflbl aHann3a, 4acTo OAVH U3 CaMbIX MEPBLIX M AOCTYMHbIV
BonblmnHcTaY Nabopatopuin — PEeCTPUKLMOHHBIN aHanus. B
[aHHOM 3aAaH1M BaM Heo6XxoauMo NPOBepPUTD, MPOMU3OLLNO
NU BKNIOYEHWE UeneBOoM NOCNEeAOoBaTENbHOCTM B CKOHC-
TPYUPOBaHHYIO NNasMuay.

Ona 3T0oro BaMm HyxHO ©OynerT paspaborate npoToKOon
PeCTPUKUMOHHOIro aHanusa, yToBbl OTNMUUTL nnasMuay ¢
BKTIOMEHHOM LIeNeBon NocneaoBaTeNbHOCTHIO OT NNasMuabl,
roe Takaa nocneaoBaTteNbHOCTb OTCYTCTBYET. 3™ psa
BapWaHTa Nnasmuabl OO/MKHLI AaBaTbh MOCNe PEeCTPUKLMN
pasHble Habopwbl dparMeHToB OHK, koTopbie MOryT GuiTbh
pasgeneHbl  MeTodoM  anekTpodopesa. Y Bac  ecTb
nHbOpPMaUMA O  HYKNEOTUAHOW  MOCNEeAoBaTeNbHOCTU
nnasmuabl, copgepXawen Leneson QparMedT N8 KNoHw
A0bl, MCnonb3yemon Ana

POBaHUA W UCXOAHOW (/133
BCTaBKW.

B kayecTee UeNesoi NOcNenosaTeNbHOCTU MCNonb3oBaHa
kOHK, cooTseTcTBYIOWAA TPaHCAMPYeMon obnactu 3penom

( kKanna a. Bam Heobxoammo nopobpats Habop
M3 HECKOMbKUX PECTPUKTA3 ANA NONyHeHUs OTUHAIOLLIMXCA
NPOAYKTOB  PEeCTPMKUMW Yy  NNasMua, COAePXawux W
HecoaepXaLumx uenepom GpparMeHT.

Mpyu 3TOM Bbl JOMKHbI CTPEMUTLCA K TOMY, UTOGbI
MUCNONb30BaTh MUHUMANBHOE, HACKONBKO BO3MOXKHO, HUCNIO
Pa3sHbiX  TUNOB  pPecTpuKkTas. [nA  MOAeNupoBaHua
Pe3yNbTaToB  PEeCTPUKUMOHHOIO aHanmMsa Bbl  MOXeTe
MCNONb30BaTh AEMOHCTPALUMOHHYIO BEPCUID NPOrpaMmbl
sha , B KOTOPOM eCTb hyHKUNA UMUTaLUKM paspeneHua
HYKNeoTUAHbIX ¢$parMeHTos nNpu  3anekTpodopese B
araposHoM rene wnu  nobylo  APYrylo  aHanorudHyio
nporpaMMy.

sne,

MocTpoiTe PecTPUKUMOHHBIE KapThl MnasMuapl, Coaep-
*allein uenesoit ¢parMeHT, U nnaamuabl 6e3 uenesoro
dparMeHTa. MNMpoaHanusnpymTe NpeanoXeHHble HeckKe
BapUaHTOR NAA3MUI, KOTOPbIE OKa3anuch HemoaxoaaLMMmn

ANA NPOBEAEHUA TPaHCHOPMALMKU KNETOK, HEeCMOTPa Ha
BK/TIOMEHUE B HUX LIeNeBol NocneaoBaTenbHoCTU

1bKO

CMmonenupyite pesynsTaThl UX PECTPUKLIMOHHOMO aHanusa
W CpaBHWTe C pesynbTaTamm asanusa nnasmuiol u3
OI10JIHNTEJ1bHO wa-l. ECTb /1IN Kakue-10 o1nymna?
MpeanonoxuTe, B 4EM MOryT 3aKN04aTbCA NPUHMUHBI TOrO,

YTO NNasMuabl U3 40 HUTENLHOTO danna-3 He MoryT BbiTb
MCNONb30BaHbl ANA TpaHchOpPMaLMKM KNETOK U Mone-
KYNAPHOIO  KNOHUPOBAHUSA  GYHKLUOHANBHO  aKTUBHbIX

MONeKyn Kanna-kaseunHa.

Kakue ewé MeToAbl CKPpUHWHFA NOAOGHLIX KOHCTRYKUMM
MOXHO CMONL30BaTL ANA aHann3a NoNyYeHHbIX NNasMmua?
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AHanus nnasMuabl ¢ LEeNneBbiM NrEHOM METOAOM
TapreTHOro CeKBeHUpOBaHUA, BK/OYas paspa-
60oTKy npanMepoB Ana amnnubukaumm dpar-
ME@HTOB reHa.

Ona ycnewHon paspaborky nnasmug, obecnevuBarowmx
CMHTE3 HYXHOro peKoMBuHaHTHoro 6enka HeobxoavMo
3HaTb NOCNEeAoBAaTeNbHOCTL MeHa MHTepeca U BCTasKW. 3Has
HYKNEOTUOHYIO — NOCNedOBaTeNbHOCTL — LENeBOro  rewa,
nonbepute npanmepbl Ana aMnnubukaumn dparmMeHToB
reHa Kanna-KaseuHa ana AanbHenwero CeKBeHMPOBaHUA No
CaHrepy. [nvHa aMnauMkoHa [OO/MKHA HaxOAWTbCA B
AvanasoHe or 200 go 500 nap HykneotMpos. [nuHa
NepeKpPbITUA COCEAHWUX aMMNIMKOHOB APYr € APYroM AOMKHA
6biTb He MeHee 40 Nap HyKNeoTWaoB

Kpome TOro, kpanHue (Nepebit 1 nocnearu) oparMeHThl
[OMKHBI  3aX0AUTb 38 Kpaa UeNeBoro BCTaBNEHHOro
PparMeHTa He MeHee, 4eM Ha 30 HykneoTnaos. MposepesTe,
4To pa3spaboTaHHble BaMK Napbl NpanMepoB He OGyayT
Bbi3bIBaTL aMMAUPUKALMIO KaKMX-NTUOO y4acTKOB reHoma
Escherichia coli. [Ons KOHCTpyMpoBaHWA W NPOBEpPKU
NnpanMepoB MOXHO MUCMNoNb3oBaTb cepBUc PrimerBLAST u

Primer 2.0,

Mcnonb3ys nosydeHHble pe3ynbraThl CEKBEHU-
poBaHUA CXOAHbLIX MocnefoBaTenbHoOCTen U3
6uotexHonoruueckon nabopartopun, ornpepe-
nuTte, MoXHO v 6yger ucnonb3oBaTb 3TU
nnasMuabl 4ng nonyyeHua uenesoro 6enka.

Yto Hy»XXHO cgenatb, 4Tobbl Bbixon HGenka cran
Bbllle B BbibpaHHOM BamMu B 3apaHum 1 npo-
nyueHrte?



Keiic Ne7. «ITmenuna» (10 kiaacc)

JJ onuMnuaga
W MHHarpmka

NMweHuua

Pa3BuTne MonekynsipHo-reHeTU4eCKUX MeToaoB
aHain3a copToB And ycneu.lHoﬁ cenexkKuunum nuweHuubl

MweHWLa — oAHa U3 OCHOBHBIX KyNETYP. CNeKTp NPOayKTOB 13 (M APYrUX pacTEHU TOXE) € HYXKHBIMU CBOMCTBaMU,

nweHuubl ot xneba Ao NacTbl U Kaw, a UHOMAA M3 Heé ACNaIoT U
A AN norpyexsna 8 Bonee TOHKUE acneKTbl FeHEeTUKNU

rnioTeHnHos, MUP MoxeT 6biTb ofbeauHeHo c ewe
B 3epHe MArKoM NWeHnUbl NpUCyTCTBYeT Benok rnTeHuH, OAHWUM UHCTPYMEHTOM — cekBeHupoBaHmemM O HK.

KOTOPbIV UrPaeT OrPOMHYIO POfb B TOM, KakMM nonyuutcs xne6
nocne nepepabotkun. OAHAKO, KaK MoKasanu UccnenosaHus, oH

AAKEThI

EWé oavH MeToA, KOTOPbIR A0 CMX MOP 4acTo UCMOoNb-
3yeTca Ang onpegeneHus U cpasHeHua CopToe MArkon
nwexHuubl, — % (SDS-PAGE), ko-
B reHoMe MArkom niueHuLbl copepxarca Tpu Ha- TOPLII MNOMOraeT OnpeaenuTs cybbeavHuubl  io-
6opa XPOMOCOM (OHa SIBNSIETCS rekcaniongom), no-  reHvHa.

JIyHEeHHbIX OT Pa3HbIX NPeiKkos B XoAe 3BOMIOUUK, HTO BOT eLé oanH UHTepecH:l GaKT: okasbiBaercs, cyliec-

aenaet eé AoCTaTOUHO YHUKaNbHLIM OObEKTOM. TByeT 6onee 200 pasnuyHbIX reHOB, KOAUPYIOWMX BbiCO-
KOMONEKYNAPHbIA FNIOTEHUH.

MOXXeT HeCTU KaK NMonb3y, Tak v g

48 Yeros

NHTepecHbI GaKT: reHbl, OTBEYSIOLLME 33 MIOTEHUH, HaXoOATCA B

NEepPBbIX U TPEeTbLMX XPOMOCOMax BCEX TPEX CyOreHoMOoB MArKom Kaxabi 13 HUX BHOCUT CBOM BKIAA B TEKCTYPY W BKYC
nwenuusl, OHW Kak Gbl KOMaHAYIOT, Kakue BWAObl rMIOTEHWHA xneba, NeveHbs 1 APYrux MyYHbIX NPOAYKTOB. 3TO Lenas
Onucanue L0MKHDB BbITh B MweHuue. koMaHfa, paboramowan smecte, YTobbl CO30aTb Halm

niobumMsble 6nioaa.

npobnemHon
cuTyauumn

ECTb rNIOTEHUH C BoICOKUM MONEKyNapHbiM BecoM (HMW-GS) n c
HWU3KMM  MonekynsipHbiM  Becom (LMW-GS). 2t reHb B
KOHKPETHOM pPacTeHUW WNK CcopTe PacTeHWA OnpeaensioT,
HAcKoNLKO B wTore xneb BydeT xopowum. A MoHUMaHWe Po|ymerase chain reaction-PCR
PasNUuU MeXAy 3STUMK reHaMu U UX annenaMu CUAbHO
rMoMOoraeT B CeNeKUMOHHbLIX Mpoueccax

. umy
i . o SR
. o —
3HaHMA O FeHETUKE MTIIOTEHMHA TaKKe MOMOralT CeNeKLMoHe- ‘I - nr SR pewnREY e
» 2 N
pam u Bpavam B 6opbbe ¢ uenuakuen. Llenvakusa — 310 ayTo fome o ° ° 5 é:
MMMyHHOe 3aboneBaHue, KOTOPOMY MOOABEPKEH MO PasHbiM ; ." T g & - .. g
OLIEHKaM Ka)Abl COTbIM venosek Ha 3emne. bnaronapa sHasmam 7 LA 3 ,‘m“", e :‘m, o
O reHeTVKe MLWeHWLb MOryT ObiTb BbipaboTaHbl MOAXO4bl K e -

CO31aHUNID Be3onacHhix NPOAYKTOR C HU3KUM MMMYHOMeHHhiM
MoTEHUWanoM Ha ee OCHOBE @) Denaturation at 94-96°C

©) Annealing at ~68°C

OAuH 13 NOAXOA0B, NO3BONAIOWNIA U3yYaTb reHbl o Elongation at ca, 72 °C

N X aKTUBHOCTDb, ato MLLP.

C noMoLLbio MLUP MOXHO NPOBOAUTL OTEOP COPTOB MWEHULLbI
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[anbl Heckonvko Habopos NPARMEROR, HAaUENeHHbIX Ha
Pa3HbIe XO3ANCTBEHHO-LEHHBIE MPU3HAKM MWEHAUbI.

C nomouibio nNporpaMmbl Primer-BLAST onpe-
[enuTe, Kakue U3 HUX Nydlle BCero Ansa oueHkun
Pa3HbIX COPTOB MIWEHWULbI NS BbipalMBaHua B
HeyepHO3EMHOM 30He.

O6ocHyiTe CBOM BbIGOP. MOXHO N MCNONL3OBaTL 3TU
npanMepsl 4N pxu?

lMepen BaMu cToUT 3afada onpenenuts Hanbo-
nee noaxoasiliMe copTa ANA BblpallMBaHUA B
LleHTpanbHo-YepHO3éMHOM 30He Poccun.

YNop HyXHO caenaTb Ha xnebonekapHble NoxKasaTenu 3epHa
MArKOM MWeHULbl U Ha €& YCTOMYMUBOCTL K pacnpoc-
TPaHEHHbIM B PervioHe 6onesHAM.

CyLIecTByeT HECKONbKO METOAOB aHanusa nweruusl (MUP,
cekBeHUpoBaHue, 6enkoBbii anekTpodopes), KoTopbie
OTNMYAKTCA MO MPUMEHVMMOCTM B 3aBUCMMOCTU  OT
NocTaBfeHHbIX 3aa4 U MPY 3TOM 3aMeTHO Pa3nMyaloTea no
CTOUMOCTU.

Kakon Metoq vnu ux kombuHauuio 8ol Bbl CTanu KUCNONb-
30BaTh?

Ha ocHoBe cpaBHUTENLHOro aHanuaa MeTofose BbléeDMTe e,
YTO Nydle Bcero NOAXOAR’T ANA 3TUX 3aaady.

Kakune 13 3TMX METON0B BO3MOXHO peann3oBaTh B Hay“HOM

LeHTpe ¢ Takum Habopom obopynosarna? OBOCHyMTE CBOIN
BuiGop.
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Bce Bbl MOMHUTE, KakK pPa3BuBanuCb cobbiTUa BO Bpems
Havyana anuaemMuun kopoHaoupyca B 2019 rogy v ¢ KakuMu
TPYAHOCTAMM, BbI3BAHHBIMU [AHHOM BONe3HbI, CTANKUBa-
eTcs HaceneHue Hallew NnaHeTbl 4o CUX Nop.

Mano KTo 3HaeT, HO PacTUTENbHbLIA MUP TakXKe ABNSeTCH
ceuaeTteneM nNoAobHbiX cobblTMM Ha CBOEM YypoBHe.
Hanpumep, B 1999 rogy B Yrange 6bina ngeHtuduumposaHa
HoBan paca Bo3bGyautena GonesHn cTebneson pPKasuUUHbI
nweHuubl (nat. Puccinia graminis) Ug99. Okasanoch, 4To y
abconoTtHoro  BonblUMHCTEA BO3AenbiBaeMbiX TOraa (I/I
ceyyac B LUENOM TOXE) COPTOB MLIEeHULbLl He GbiNo YCToWn-
YUBOCTU K AaHHOWM pace.

PacnpocTpaHeHue 6oNesHU NPUHANO HEeKOHTPONUPYEeMbIi
XapakTep W Bbi3Bano yxacawowwue nocneacteua. B 6nu-
anlwee HECKoMbKo NeT 6onesHb PacnpocTpaHwunach Ha
Bonbluyld YacTe adpPUKAHCKOrO KOHTUHEHTa, BanmHui
BocTtok, CpenHion A3uio 1 gaxe octurna KKHbIX permoHos
Poccun, BbisbiBast 11Gesib 0CEBOB W CHELYIOLYIO 33 Hewn
ryMaHUTapHYIo Katactpody.

Mpouecc MOMcKa reHos, OTBEYAKLWMX 33 YCTOMUMBOCTb K
naHHoM 6onesHu 1 paspaboTKy YCTOMYUBLIX COPTOB, CTan, B
NPAMOM CMLICNE, CNAacUTeNbLHLIM ONA MHOMMX CTPaH.

WTak, nepef BaMu CTOUT uenb — pa3pabortatb
Habop [IHK-Mapkepos ana otbopa, NonyUeHHbIX
B CeNeKLUMOHHOM Nnpouecce fIMHUI MWeHULb,
KoTopble obnapaloT Hauydlwen crerneHblo 3a-
WUTHI OT packl Ug99.

Bam HCOGXOJJMMO U3y4nTb nuTepatypHble OaHHble no
na»—n—coh TeMaTuke, OTOépaTb reHbl-KaHaMAaaThl, O6ECHE-
YMBaIOLLIME YCTOMYUBOCTL K AaHHoM BonesHu, n nogobpatb
Ha Hux [JHK-Mapkepbl ¢ NOMOLLLIO NporpaMmbl Primer
1 Primer T unu nio6bix APYrux.

lus

O6ocHyTe BuIGOP MonyyeHHbIX MapKepoB.



