3AJAHUA
TEOPeTHYeCKOro Typa pernoOHaJILHOIO0 3Tana
41-ii Beepoccniickoi 0IMMIMAAbI KOJLHUKOB N0 0uonorum. 2024-25 yu. roa.

11 xaacce BAPUAHT 1
Jlopozcue peoama!

llo3opasnsem e6ac c ywacmuem 6 pecuonaivHom smane Bcepoccutickoii oaumnuaosl

WKONbHUKO8 no ouonocuu! Omeeyasn na 60NpoOCsl U 6bINOJIHAA 3a0aHuﬂ, He cneutume, maxK Kak

omeemvl He 8ce20a 04esUOHbL U MPeOyIOm NPUMEHEHUS. He MOIbKO OUOL0SUYECKUX 3HAHULL, HO U
obwetl dpyouyuu, 102uKu U Meopuecko2o nooxooa. Ycnexa Bam 6 pabome!

Yacts 1. Bam mpennaraiorcs TecToBble 3aJaHUsl, KOTOpble TPeOYIOT BBIOOpa TOJIBKO

OAHOTO OTBCTA M3 YCTBIPCX BO3MOKHBIX. MakcuManbHOE KOJIUYECTBO 6aHHOB, KOTOPOC MOXHO

Habpatp — 40 (mo 1 OGamny 3a BBIOJHEHOE TECTOBOE 3ajaHue). MHIEKC OTBETa, KOTOPBIA BBI
couTére HanboJsee NOJHBIM M MPABUIBHBIM, OTMETHTE B MAaTPHULIE OTBETOB.

1.

PacnpocTpaHeHne ycTOHYMBOCTH OaKTepPHii K aHTHOMOTHKAM B OCHOBHOM
CBSI3BIBAIOT:

a) C «TOPU30HTAILHBIMY MIEPEHOCOM ILIa3MH]I PE3UCTCHTHOCTH

0) ¢ HAJTMYMEM TTHIICH

B) H3MCHEHUEM OCIIKOBOTO COCTaBa JKI'YTHKOB

') I3MCHCHUEM XHMHYECKOTO COCTaBa KJICTOYHON CTCHKU OAKTepHH.

BHecenue B Bo3/1e/1bIBa€MYI0 NOYBY MHUHEPAJIbHBIX 230THBIX YA00peHHii, TAKUX KaK
KaJineBasi ceJINTPa, Mocje UM BO BpeMs 3aTSKHbIX JUBHEBBIX J10K1el MOKeT
NpHUBECTH K 00JILIION MOoTepe a30Ta (110 HEKOTOPBIM o1leHKaM 10 60%). [lomumo
BBIMBIBAHHUS M BbIIIEJIAYNBAHNSA, 3HAYNTEIbHBIN BKJIA/ B 3TO sSIBJIEHHE BHOCUT
CJIeYIOIHI MUKPOOHOJIOrHYeCKHil mpouecc:

a) HUTpUpUKAIUS

0) neHuTpupUKaIUL

B) 1ua3orpodus

') aMMOHH(pUKaLUS.

Bcex :XKMBBIX OPraHu3MoB Ha Hallleil IJIaHeTe MOKHO Pa3JeJMTh 10 THIIAaM MUTAHUSA HA
8 rpynmn: xemoopranorereporpognbl, XeMOOPraHoaBTOTPO(bI, XeMOJTUTOreTepoTPOPHI,
XeMOJIMTOABTOTPO(BI, poToOpranorereporpodsl, GoroopraHoaBTOTPOPbI,
¢oromTorereporpodsl, poromroaBToTpoPnl. Cpean MHKPOOPraHM3MOB MOKHO
HAWTH NpeacTaBuTeNel Beex 8 TUIOB nuTaHusA. BoiOepuTe BepHYIO Napy «Ha3BaHHe
MHMKPOOPraHU3Ma — THIl MUTAHUD).

a) Anabaena sp. — poTomurorereporpod;

0) Halobacterium sp. — ¢poronutoaBroTpod;

B) Mycobacterium tuberculosis — xemoopranorerepotpod;

r) Clostridium acetobutylicum — xemonuToaBToTpOdH
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4. Ha pucyHke u300paxéH (pparMeHT 000104KHN KJIETKHU:
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a) rpuba Mykopa

0) rpuba MeHuIuIIIa

B) Oypoii BOIOpOCIH

T') CHHE3€eJICHON BOJOPOCIH (IIUaHOOAKTEPHH )

5. Ha ¢ororpaduu uzodpaxenbl MetaMmoppu3npoBaHHbIe KOPHH UNCTAKA BeCeHHEro
(Ranunculus ficaria), koTopbie Ha3bIBAKTCS KOPHEBHIMH IIHIIKAMM.

YkaxuTe Npu3HAK, NPUCYIIUH 1JIA HUX:

a) IMEIOT TOJIMKaMOUaTbHOE CTPOCHHE

0) OHOJIETHU OpraH

B) COCTOSIT U3 IBYX YaCTEH — THIIOKOTUIIb U KOPEHb

T') Ha COJTHEYHOM CBETY — 3€JIEHEIOT (00pa3yroTCs XJIOPOILIACTHI).
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6. B cred.ie ApeBeCHOro pacTeHusi MOTyT MPUCYTCTBOBATh TKAHH, BKIKYAIOIIHE
NepBUYHOE M BTOPUYHOE MPOUCXOKIEHUE., YKAKUTE COUeTaHus Hupp, 0003HAYAIIIUX
nepBUYHbIEe TKAHM: 1. npooka; 2. hennozen; 3. cknepenxuma; 4 Koanenxuma; 5.

dennooepma; 6. kamoéuit; 7. npomokcunema; 8. nuoepma; 9. npomoghnoima.
a) 45789;

6) 34789;
B) 2479;
r) 135678.

Ha PUCYHKE IPEACTABJICHHOM HUIKE IMOKAa3aHbI Pa3/IMYHbIC CTAAUU (1-8) IBOJIOIIUA
NMPOBOAALIIUX 3JIECMECHTOB BBICIIINX paCTeHHﬁ.
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CnJIoIHbIM YepPHBIM I[BETOM HA JAHHOM PHCYHKe 0003HAYEHbI:
a) MpocThie neppopanuy;

0) OKaliMJICHHBIE MTOPBI;

B) TOPYCHI;

F) CHUTOBHUIHBIC IIJTACTHHKH.

CepoBoaopoa TOKcHYeH 1Jisi 00JILIINHCTBA 23PO0HBIX opranu3MoB. llnanodakrepun B
cBOeH 00BIYHOI MPUPOJHOM Cpee HePeAKO MOABEePKEHbI BIAUSIHAI0 TOKCHYHBIX
KOHIIEHTPaluii cepoBOA0PO/a, B YACTHOCTH B IUAHOOAKTepUaIbHbIX MaTax. [loaTomy
PS4 BUA0B IMAHOOAKTEepHii NPHCIIOCOOUIICS MCIOJIB30BATH CYJIb(HI B KauecTBe
aoHopa daekTpoHa B DTL ¢porocunresa. UnenTupuumuposan pepMeHT, OKUCISIIOLIHI
CEPOBO0POJA Y TAKUX OPraHU3MOB, —3T0 SQR — cy1bPUIXMHOHOKCHAOPEIYKTA3A.

Kyna nepeaarorcsi 371eKTPOHBI OT CEPOBOAOPO/AA B TAKOM BapuaHTe (poTocHHTe3a?
a) Ha XMHOHBI U Jaliee Ha MaacToiuanul u portocucremy I;
0) Ha XUHOHBI U najnee Ha P680;

B) Ha XMHOHBI U Jlajiee Ha PeppeOKCHH;
r) na HAJI®" ¢ oOpaszosanuem HAJIOH.
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AJIbTepHATHBHAS OKCH/1A3a - 3TO (pepMEHT 3J1eKTPOH-TPAHCIIOPTHOM Lenu
MMTOXOH/PHIi, KOTOPBIH O0CYIECTBJIsIET PeaKIUIO MO MePeHoCY 3JIeKTPOHOB ¢
BOCCTAHOBJICHHBIX YOMXMHOHOB Ha KucJI0poA. Ilpu 3TomM n3BecTHoO, 4TO y psifa
NpeacTaBUTe/Iel ceMeiicTBa ApouIHbIe YKA3aHHbIH (epMEHT MOKeT NPUHUMATH
yuyactue B TepMorenese. Kakue 0co0eHHOCTH padoThl aJIbTEPHATHBHOM OKCHUIA3bI
MO3BOJISIIOT €l y4aCcTBOBATH B reHepanuu TenJja?

a) AJbTepHaTUBHAs OKCHU/Ia3a, IOMUMO MPOYero, PyHKIHOHUPYET B KAUeCTBE Pa300IIUTENs
MeMOpaH, HapyIias IPOTOHHBIN TPAJIUEHT, YTO MPUBOAUT K T€HEpaIiH Terlia.

0) AnpTepHaTHBHASA OKCHJIa3a CIIOCOOHA K TEHEPALMU aKTUBHBIX (POPM KHCIOPOa, IpU
MTOBBILIEHUH YPOBHSI KOTOPBIX B SAPE 3aIlyCKAETCS] MEXaHU3M, IIPEOTBPALAOIINIA
OKHUCJIUTEIbHBIN CTPECC MPU NOMOIIM F€HEPALIUU TETLIA.

B) AJbTepHATUBHASA OKCHJIa3a OCYIIECTBIISIET PEAKIIUIO, B MPOIECCE KOTOPOH MPOUCXOAUT
CWJIBbHBIN Nepenaj OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTEHIIMANA, @ DHEPTUS B 3TOM
MpOLIeCCE TUCCUTTUPYET B BUJIE TEILIA.

r) AJbTepHAaTUBHAS OKCHIa3a APOUHBIX MPECTaBIAET OO0 0co0yr0 n30popmy
dbepmenTa, KOTopas crocoOHa K TeHepaliy Teria, YTO OOBSICHSET, MOYeMYy K T'eHepaluu
TeIuIa He CoCOOHBI MPECTABUTENN APYTUX TPYIII PACTCHUH.

Yro no BamemMy 0yaer npoucxoauthb npu akrupauuu goropenentopa (UVRSE)
pacTeHuii, YyBCTBUTEJIBLHOIO K yJIbTpaduosery?

a) cuHTe3 (PIIAaBOHOUJIOB;

0) HHrHOMPOBAHUE POCTA TUTIOKOTHUJIS;

B) OTKpBbIBaHUE YCTHUII;

T') BEpHBI BCE OTBETHI.

Ecan xomap 3apa3ui 4e10BeKka MaJisipuei, T0 3Ta 0c00b KOMapa B MOMEHT
3apaKeHHus:

a) MUTanach KPOBBIO MEPBBIN Pas3;

0) nuTanach KPOBbIO KaK MUHUMYM BTOPOM pa3s;

B) IUTaJIaCh KPOBbIO KAK MUHUMYM TPETHH pas;

') HEOCTATOYHO JAaHHBIX JIJISl OTBETA.

PaccmoTpuTe npeacTaBieHHbI PUCYHOK CTpoeHHs cepana. Onpeaenanre, KAaKOMy
KUBOTHOMY OHO NPHHAIJICKHUT:

a) TOJIOBOHOTOMY MOJLITIOCKY;

0) OpIOXOHOTOMY MOJUIIOCKY;

B) JIBYCTBOPYATOMY MOJLTIOCKY;

r) 60p0319aTOOPIOXOMY MOJUTIOCKY.
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Bei0epure ¢gopmy.1y, ONMCHIBAIOIIYI0 CTPOCHHE CTEHKHU Tesla y KPYIVIbIX YepBei, Npu
ycaoBuu: 1-KyTHKY.1a, 2 -IIOKPOBHBIH 3NUTEJINH, 3-KoJIbLeBass MyCKyJIaTypa, 4-
AUATOHAJIbHAA (KOcasi) MyCKYJIaTypa, S-Ipoao/ibHas MyCcKyJaaTypa, 6-1opco-
BEHTPAaJIbHAsA MYCKYyJIaTypa:

a) 1+2+4+5;
0) 1+2+4+5+6;
B) 1+2+5;
r) 2+3+5.
11_ cl P 1 mé =2()
3yonyro popmyay 1 0 1 3 uMeer:
a) BOJIK; 0) kabaH; B) 600D; T) JIOCh.

YTpara KoHe4YHOCTel U 0IMHAKOBAs BLITSIHYTasi popMa UX Tesia y YepBsr, 3Meil
0e3HOTUX sIlepPHUIl ABJSETCS CJIeICTBHEM:

a) IereHepaIuu;

0) SBOJIOIIMOHHOTO TTapalIeIN3Ma;
B) MUMHKPHH;

I') CIIy4aifHOT'O CXOJICTBA.

Pacimpennas ¢gopma yepena aMmpuoOuii 00yca10B1eHA NPEUMYIIECTBEHHO C:
a) TYJSIPHBIM JIBIXaHUEM;

0) OBICTPBIM MEepEABIKEHUEM B BOJIE;

B) BBICOKHM PACIIOTIOXKEHHEM TIa3HBIX SIOJIOK;

T') MATAaHUEM KPYITHBIMH HACEKOMBIMH.

JAuancuaHblil yepen ¢ pelyuHpOBAHHON BepXHeill BUCOYHOM Ayroi umeer:
a) 00JI0THas uepenaxa;

0) rarrepus;

B) 30JI0TUCTas IIypKa;

I') CEpbIi BapaH.

5
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Ha pucyHke npuBeeHbl YeTbIpe Pa3HbIX MHOTPAMMBbI, 32()MKCMPOBAHHBIX NPH
COKpAaIllleHU! U30JTUPOBAHHONH MKPOHOKHOM MBIIIIBI JIATYIIKU B OTBET HA
CTUMYJIALMIO CeJATUIIHOTO HepBa. CTUMYJISIUIO POBOAUWIN € IOMOUIbIO
ctumyiaTopa (CT): OAUHOYHBIM CTUMYJIOM, CTUMYJIAMH C 4aCTOTOM

7 MMIYJIbCOB/CEKYHY, CTUMYJIAMH € 4aCTOTO# 50 MMy IbCOB/CEKYHY U CTUMYJIAMH C
yactoToil 200 umnyJbcoB/cekyHay. Onpenenure, Kakasi U3 MUOrpaMM ObLIa 3alIUCaHA
MPH YaCTOTE CTUMYJIALMH S0 UMIYJILCOB/CEKYHLY:

Y
= 1 = 2
—— o3 o3
HOTpas Q i)
=35 > 2
<8 Z 3
Bpems Bpems
Y
o 3 o8 4
23 =
= g = g
<8 Z 8
e e
Bpema Bpema

a) 1; 0)2; B) 3; r) 4.

Omnpenesanre Ha0Op MoKa3aTeJieil, CBUAETENbCTBYOIINX 0 TOM, YTO YeJ0BeK
HAXOJUTCS B MAPaJ0KCAIbHON CTAIMU CHA:

a) TOHYC MBIIII] OTCYTCTBYET, XapaKTePHbI ObICTPHIC IBUKCHUS TJ1a3, B
3JIeKTpo3HIIehaorpaMme mpeod1aiaT OeTa-BOIHbL;

0) TOHYC MBIIIII] CPETHHA, OBICTPBIX JBHKCHHM IJ1a3 HET, B DJICKTPO3HIIe(amorpaMme
npeo0agatoT AeIbTa-BOJHEI;

B) TOHYC MBIIIII OTCYTCTBYET, OBICTPHIX JBMKCHHIA IJ1a3 HET, B JIEKTPOIHIEdaIorpaMme
npeo0IagaoT TeTa U 1ebTa-BOTHBI,

T') TOHYC MBIIII] BBICOKUH, XapaKTepHbI ObICTPBIC ABUKECHHUS IJ1a3, B
aneKkTpodHIIedamorpaMme npeodaanaoT anbda u OeTa-BOIHBI.

Ilepen Bamu npeacTaB/IeHa cXeMa H3BECTHOr0 IMOPHOJIOTHYECKOr0 IKCIIEPHMEHTA 110
pa3ieIeHUI0 4-KIeTOYHOr0 SMOPHOHA MOPCKOro e:xa Ha 4 yacTu. Kak mo Bamemy
OyayT pa3BHBAThCS JUYMHKH MOPCKOIO0 €5Ka MocJie IKCIePpUMEHTAJIbHOI npoueaypsi?

3MBproH Mopckoro exa

Ha cTaaum 4-x Knetok OMBPUOH MOPCKOro exa
’ i . pasgenunu Ha 4 yactu

Hopmaanaﬂ NUYnNHKa
MOPCKOro exa
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a) TMYMHKA chOpMUPYETCS TOIBKO U3 OJHOTO OJIACTOMEPA U3 YETHIPEX;

0) muuuHKHA CHOPMHUPYIOTCS U3 KAXKIOTO OJIacToMepa, HO OyIyT B 4 pa3a MEHBIIE HOPMBI;

B) IMYUHKU CHOPMHUPYIOTCS U3 KXKIOro OiiacTomepa u Oy IyT UMETh HOPMaJIbHBIE pa3Mephl;
T') U3 Pa3HbIX 6JaCTOMEPOB CHOPMHUPYIOTCS PA3HBIE OPTaHBbI.

Ha pucyHke cXeMaTHYHO 0TOOPaKeHbI PEKOHCTPYKIHUS Yepena H roJ0Bbl MACCHBHOIO
aBcTpajonureka Paranthropus robustus. Mcxoas u3 oco6eHHOCTEl CTPOEHHUS €ro

yepena npeanoioKuTe, 4eM MPeHMYIIeCTBEHHO IIUTAJICH ABCTPAIONUTEK:
W ..1,
R { f’ %

a) MSICOM KOTIBITHBIX KMBOTHBIX: aHTHJIOI U ra3elieH;

0) HEeKTapoM KpYIMHBIX IBETKOB U3 ceMeiicTBa TrikBennsle (Cucurbitaceae);
B) GpyKTaMu U STOJAMH;

T') TOI3EMHBIMH 3aIaCaONIIMH OPTaHaMU PACTEHUHN M TBEPABIMU CEMCHAMH.

B 1983 rony KpeiitMaH ucciie10Bal HyK/JIeOTHAHbIC PA3JIMYUs B reHe
ankorojbaeruaporetassl (adh) y pa3ubix ocobeii npo3ogpuiini. Ha 765 ucciienoBaHHbIX
HYKJICOTH/I0B KOAMPYIOLIel 00J1acTH reHa BhIsIBUJI0CH 0oJiee 10 HYKJI€OTHIHBIX 3aMeH
B Pa3HBIX NO3ULMAX Yy 0co0eil M3 pa3IM4YHBIX nonyasanuii. Kak mo Bamemy moxno
00bSICHUTH MOJy4YeHHbIE HAOTIOICHUA?

a) OONBIIMHCTBO U3 MPEJICTABICHHBIX MyTAIIUH SABISIOTCS HEUTPANbHBIMU U (GUKCUPYIOTCS B
NOMYJIALUAX B pe3ynbTaTe Apeiida reHoB;

0) Ha pa3HbIe TOMYJISIIUU TTO-Pa3HOMY JIEHCTBYET €CTECTBEHHBINH OTOOP B pe3yJIbTaTe Yero
pa3IMYHbIe MyTallUH MIOCTENEHHO BBITECHSAIOT JIPYTHE;

B) BCE MepEeUHCIeHHbIE MyTAllUU B CKOPOM BpEMEHM OyIyT OTOpaKOBaHbl €CTECTBEHHBIM
0oTOOPOM, TaK KaK HECYIIHE UX 0COOU MOTHOHYT;

I') y U3ydaeMbIX 0coOeli ObuIa CyIeCTBEHHO MOBBIIIEHA CKOPOCTh MyTareHes3a, Tak Kak
1o/100Hast 1011 U3MEHYMBBIX TO3UIMNA HEBO3MOXKHA.

CunTaercs, 4T0 00JIbIIAS YACTH KNCJIOPOAA HA NJIAHETE UMeeT OMOTreHHoe
NPOMCXOKICHUE, TO €CTh MOABIWICH HCKIKYUTEIBHO 0J1aroaps 1esiTeJIbHOCTH )KUBBIX
oprann3mos. [IpumepHo 2.4 mipa et Ha3aa Ha py0eske apxesi H IPOTEPO3051
KOHILEHTPalus KUCJI0poaa B aTMocdepe HaAYAIa NOBLIMATHCA. OHON U3 NPUYUH
«BEJIMKOT0 KHCJIOPOIHOT0 COOBLITUSI» MOKET CUMTATHCH:

a) 3HAYUTEIHHOE OKHUCIIEHNE TTOBEPXHOCTHBIX MOPOJ] KUCIOPOIOM, BBIIEISBIIEMCS
[IMaHOOAKTEPUSMHU B TMPEBITYIIHE STOXH;

0) BOZHUKHOBEHHE (POTOCHHTE3UPYIOLIUX apXel mMpuMepHo 2.6 MIIpA JIET Ha3a;

B) BO3HUKHOBEHUE IIMAHOOAKTepUil Ha pyDOexe apxes U MPOTEPO30s;

T') IpruoOpeTeHne MAaHOOAKTEPUIMH CITIOCOOHOCTH K KUCTIOPOIHOMY (DOTOCHHTEZY 2.4 M
JIeT Ha3a/l.
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MeTtoabl pagHOU30TOMHOIO JATHPOBAHUS HA CETOIHSNIHMIA IeHb ABJISIOTCS 30JI0THIM
CTAHJIAPTOM NPH YCTAHOBJIEHUH BO3PACTa HCKOMaeMbIX Hax0a0K. QOqHaKo, eciiu
OKaMEeHEeJOCTh HAXOAUTCS UCKJIIYUTETbHO B 0CAJ0YHOM MOPo/e, YKA3aHHBIH MeTO/
HEBO3MOKHO MPUMEHUTD, TAK KaK:

a) 0CaJI0YHbIC MTOPOJIBI COCTOSIT U3 MPOJAYKTOB BEIBETPHUBAHHUS MTOPO]] PA3HBIX BO3PACTOB;

0) ocaJlouHbIe TOPOJIBI HE COJIEPIKAT PAIMOAKTUBHBIX H30TOIIOB;

B) B OCQJIOUHBIX ITOPOJIaX OTCYTCTBYIOT MUHEPAJIbI, 10 KOTOPBIM MOXHO TIPOBECTH
KaJIUOPOBKY;

T') B OCaJIOYHBIX MTOPOIaX MHOTO BOJBI.

3a KOPOTKHUIl POMeKYTOK BpeMeHH npuMepHo 55-30 MuH. JieT Ha3aa B o3epe baiikau
BO3HUKJI0 0oJiee 300 BU10B paukoB-00komiaBoB (Amphipoda), koTopsie
NPUCTOCOOWITUCH K PA3JIMYHBIM IKOJOTHYECKUM HUIIAM. JTO sIBJIeHHE €
IBOJIIOIMOHHOM TOYKH 3PEeHHUS HA3BIBAETCSH:

a) aJanTUBHOU paaualuei;

0) xpanoBukoM Mémiepa;

B) MHAJANITUBHOMN ABOJIFOITUEH;

r) nenoreHe3oM mo CeBeprioBy.

MyTanuu 0Ka3bIBalOT HEOAMHAKOBOE BJIMSHHE HA CTPYKTYPY H QYHKIIUH MOJIEKYJT
0esikoB. U3 npeacraBjieHHbIX MyTaluii B 0eJIOK-KOAUPYIOLIeM reHe oT0epure Ty,
KOTOpasi NOTEHUHAJIbHO MOKeT CHJIbHee BeeX MOBJHMATH HA ero AMHHOKHCJIOTHY IO
N0CJIe/10BATEJIbHOCTD:

a) CHHOHUMHMYHAsl 3aMEHa OJHOT0 HYKJIEOTH1a;

0) OTHOHYKJIEOTH/IHASL BCTABKA B CEpeIMHE HEKOAUPYIOLIeH YacTH IreHa;

B) BCTaBKa JOMOJHUTEIBHOIO KOJUPYIOIIEro TPUILIETa B CEpeANHY KOJUPYIOIIEel yacTu
rcHa,

') OJJHOHYKJICOTH/IHASI BCTABKa B CEPEMHE KOJAUPYIOIIEH YacTH reHa.

Ha pucynke cxeMaTH4HO NpeACTABIEHbI IKOJOTHYeCKHEe HUIIIN HECKOJIbKHX BUI0B
(A-G). 3amTpuxoBaHHAas YacTh B 00JacTH OykBbI G oTpaxkaer:

a) pyHIaMEeHTaTbHYIO KOJOTHYECKYIO HHUIITY;

0) MUHIMaJIPHOE KOJIMYECTBO KUBOTO BEIIeCTBA Orocdepbl, HEOOX0IUMOE IS
cymectBoBaHus Buaa G;

B) peaIM30BAaHHYIO AKOJOTHYECKYIO HUIITY;

r) 0071aCcTh MEPEKPHIBAHUS FKOJIOTMUECKUX HUIL HECKOJIBKUX BUJOB.

8
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Bo MHoOrux cjiy4yasix npu nosiBJieHMU B IKOCHCTEMe XHIIHUKOB pa3HooOpa3ue Ha 0osiee
HHU3KUX TPOPHUYECKHUX YPOBHSAX CyIIeCTBEHHO Bo3pacTaeT. OQHUM U3 00bsICHEHUIT ITO¥
3aKOHOMEPHOCTH MOKET CJIYKUTh:

a) YMCHBIIICHNE BHYTPUBUIOBON KOHKYPEHIIUU B TIOMYJISIIIASIX KEPTB;

0) moBeITIIeHUE O0ITIeH 3P (HEKTUBHOCTH TIEpEIavu YHEPTUN B SKOCUCTEME;

B) YBEJIIMYCHHUE CKOPOCTH PA3MHOXKCHHS y paHee JOMHUHHUPYIOILIETO BU/IA,

T') aIanTHBHOE H3MEHEHHUE MPU3HAKOB Y JKEPTBHI MOJT ICHCTBUEM OTOOpA.

Ha pucyHkax noka3aHo pacnpocTpaHeHue ajijiejiell TpexX reHoB, MOBbIIAKIINX
MPHUCIOCO0JIEHHOCTh OPraHN3Ma, B JIBYX ramjonwIHbIX nomyasiuusx. [losoBoii mpouecc
BepOsITHee BCEro HMeeTcs y:

A
=
abc
B
5 A AB ABC
5
Bpems
b
AC
abc 9
i
| <& e
s AB
Bpems

a) MOMmyJsiuu A;

0) nomymsiuu b;

B) momnysiiuii A u b;

') HU Y OJHOM U3 MPECTaBICHHbIX MOIYIIALMI.

IIpyn nocTpoeHun GUJIOreHeTHYECKOI0 iepeBa MJIeKONMUTAIIIMX HCCIe10BaTellb
BeposiTHee Bcero Bbi0epeT CJIeAyIOIInii reH:

a) Cyowsenununa liuroxpom-c-okcuaassl (COX1);

0) OnuH U3 reHOB IIaBHOTO KoMIuIeKkca ructocoBMectumoctu (HLA A);

B) Onun u3 pakropoB Hekpo3a omyxoseit (TNF);

r) OnuH 3 000HTENBbHBIX (0MbdakTopHbIX) petentopos (OR).

PebGenox, 0oJ1e0IIMii TEM 3Ke CAMbIM HACJIEICTBEHHBIM 3a00/1eBAaHHEM, ¢ BLICOKOII
BEPOSITHOCTBIO MOKET POAUTCH Y:

a) MY>K4MHBI, 60JIbHOT0 reMouiInel Tumna A;

0) MyxuuHbI, 00sbHOTO CHHIpOoMOoM JleGepa (MUTOXOHpUAIbHOE 3a00JIeBaHNKE);

B) MY>K4MHBI, O0sIbHOTO cuHApoMoM KraitHdenbrepa;

T') )KEHIIMHBI, 00IBHOM cuHIpoMoM [ayHa.
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32. Jlns ¢JiyopecueHTHOT0 OKPAIIUBAHNS KJIETOUYHBIX CTPYKTYP B KJIE€TOUHOM OMoI0ruu
HCIOJIBL3YIOT AHTUTEJIA, CHIUTHIE ¢ (DIyOpPeCIeHTHBIMHI MOJIEKYJIaMH, ObIBAIOT YTO
TAKHMH MOJIEKYJIaMH SIBJIAIOTCS Oesiku. B kadyecTBe Takoro 0ejika, Kak mpaBuJo,
UCIIOJIb3YeTCsl:

a) CBIBOPOTOYHBIN alIbOYMUH;
0) IUTOXPOM C;

B) (DMKOIPUTPUH;

T') POJIOTICHH.

33. MykoBucuuA03 (penecciBHOE ayTOCOMHOE MOHOTeHHOe 3200/1eBaHKe)
o0Hapy:kuBaeTcsl y 0AHOro pedenka u3 2500. ITo 03HaAYAET, YTO reTEPO3UTOTHBIX
HOCHTeJIeil MyTallui MYKOBHCIII/1032 B 3TO NOMYJIALHUU:

a) 0,04%; 0) 1%; B) 2%; r) 4%.

34. Ha npeacTaBjieHHOM PUCYHKe JaHbI (OPMYJIbI COeIMHEHUI, YHACTBYIOIIHUX B
MeTado0/IM3Me KUBBIX OpraHu3sMoB. U3 yka3zaHHbBIX coeJUHEHHIT K MyPUHAM MOKHO

OTHEeCTH:

NH,

~__N N N N
N HN HN HN
@EQ L "W e

N“TN  HNTONTTN N"TN o H N

1 2 3 4

0 [\{ 0 .\f o) H NH, X
HN N HN HNTX
. AMI> ;\JIH LY
0N N o“>N""N o“>N" "N 0 >N~ "N

| | H H H

5 6 7 8

a) TobKO 1 1 2;
0) TonbKO 2 — 7,
B) TOJIbKO 1 U §;
T') BCE COEIUHEHUS.



35.

36.

37.
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Ha pucynke npuBenena ¢popmy.ia kpacurenasi DiO, mmupoko ucnoap3yemMoro B
KJIeTO4YHOI OnoJsiorun. Ilpu 106aBieHMN pacTBOPa 3TOr0 KPAacCUTeJIsl K JKMBbIM
KJIETKaM OH CBSI3bIBaeTCs €O crenn(pruuecKNMH CTPYKTYpaMHi U OKPALIUBAaeT UX.
Hcxonst M3 cTpOeHHMS MOJIEKYJIbI 3TOT0 KPACUTEJIs, MOKHO NPeAI0JI0OKUTD, YTO OyaeT

HAQATINTATRCT OKNATNIURAHUR®

0 0

4
lil clo,” T
GwHaﬁ" ':mHa:r

a) MIa3MaTHYECKON MEMOpaHBI;
0) THK;

B) pubocom;

I') KJIETOYHOW CTEHKU PaCTEHUH.

Hyxneocombl cocTosIT 13 0e1KOB-THCTOHOB, HAa KoTopble HaMoTaHa JIHK. I'mcTonsl
YacTo NMOABEPralTCcs MOCTTPAHCASAIMOHHBIM MOAUPUKALIMAM, YTO Peryjaupyer
AKTHBHOCTH Pa0oThl reHoB. Ha pucyHke npejacraB/ieHbl CTPYKTYpPHbIE GOPMYJIbI
0OKOBBIX LleNeil AMMHOKHCJIOTHBIX OCTATKOB MOCJIe MOAU(PUKALM I
(IpsAMOYroJIbHMKOM 0003HA4YeH NEeNTHAHBIH 0CTOB). YUYNTHIBalTe, YTO OHU B
HeNTPAJbHBIX YCJAOBUAX MOIYT ObITh 3apsikeHbl. Kakoil n3 MoanpuumpoBaHHbIX
AMMHOKHCJOTHBIX OCTATKOB CHHKAET CTA0MIBHOCTh HYKJIEOCOMBI B YCJIOBHAX
KJIETKU:

7 | 2 u 3 NH
ch’Nm \”/NW‘ HSCHNJ‘LN/\\/\\
0 H H
a) 1; 0) 2; B) 3; T') BCE MEPEUUCIICHHBIE.

IHox neiictBHeM pa3IHYHBIX (PAKTOPOB IBOJTIOLHH IVIOTHOCTHL F€HOB B T€HOME Y
O0akTepuii 3HAYUTEIBHO BbIIIE, YeM B TeHOMAaX MHOT'OKJIeTOYHBIX 3yKapuoT. Uto no
BauemMy ObL10 NPUYNHOM Takoro 3¢ dexra?

a) BBICOKAs IMJIOTHOCTh T€HOB MO3BOJISIET PEATM30BATh O0JIee CIOKHYIO PETYJIISILHNIO paboThI
TPYIII TEHOB;

0) OoJIBIIINIA pa3Mep TeHOMAa CHIKAET CKOPOCTh JICTICHNS,

B) O0JIBIINI pa3Mep FeHOMa CHUYKAeT CKOPOCTh TPAHCKPHUIILINU;

) OOJIBIINIA pa3Mep TeHOMAa CHIKAET CKOPOCTh TPAHCIISIIAH.
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38. Ha pucyHke npejacraBJ/ieH nepBblii HyKj1eoTH cuHTe3upymomeiicas PHK.

NH;

O O O N X

I I I 2 ¢ h

—P—0—P—0—P—0__ / P

| N
5 / OH  OH O
4—0 OQ
3

Kyna npucoegunsiercss MeTwiryanosuaMoHogocdar (k3m) npu kanupopanuu MPHK y
yeJioBeKa:
a) 1; 0)2; B) 3; r) 4.

39. CxeMa 1eMOHCTPHPYET NOJYKOHCEPBATHBHbII MEXaHU3M PeILINKANMU: HCXOAHbIE
nenu JJHK yka3zanbl CIVIOIIHBIMHM JIMHUSIMU, 3 CHHTe3HpYyeMble — NYHKTHPHbIMH.

v

I'mnore3a 0 MoJIyKOHCEPBATUBHOCTH PeIVIMKALMHU, BbIIBUHYTas BCJIe] 3a
onpenenenueM crpykrypsl IHK, kpuTkoBaiach, Tak Kak NpeanoJarajioch, 4ro:

a) NOJYYHBILHUECS XPOMOCOMBI HE JIOJIKHBI ObITh OJTUHAKOBBIMH;

0) 13-3a MepeKpyuYEeHHOCTH JBOWHOM CIIMpaIX OHA HE MOKET PacIIeTaThCs;

B) M3-3a NIEPEKPYUYECHHOCTH JBOWHON CIMpaAJIM HOBbIE OAKTEPHATIbHBIE XPOMOCOMBI HE
CMOTYT pa30NTHUCH;

r) uHdopmanus OyIeT pacupeesIThCsl HEPaBHOMEPHO MEXAY JOYEPHUMHU XPOMOCOMAaMH.

40. Kakoe 43 npeacTaBjIeHHBIX HIKE BEIIECTB MOKET Y4ACTBOBATh B CYOCTPATHOM
dochopunupoBanum:
a) 2,3-6ucdocdornunepar;
0) kpeatuHdocpart;
B) pulyno30-1,5-6ucdocdar;
r) ppykKTO30-6-hocdar.
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Yacts 2. Bam npeajararoTCs TCCTOBLIC 3alaHNd ¢ MHOKCCTBCHHBIMH BAPUAHTAMHA OTBCTOB

(ot 0 mo 5). MakcuManbHOE KOJTHYECTBO 0aIOB, KOTOPOE MOXKHO Habpats — 60 (o 2,5 Ganna 3a
KaxkJ10e TecToBoe 3asanue). Mnnekcol BepHbix 0TBETOB (B) 1 HeBepHbix otBeToB (H) 0oT™METhTE B
MaTpuIle 3HaKOM «X». OOpasel| 3amoTHEHUS] MATPHUIIBI:

Ne|?|A|B|B | |1

B X | X X

X X

1. IInam - HUTeBUAHBIE 0EJIKOBbIE CTPYKTYPhI, PACIIOJI0KEeHHbIe HA IOBEPXHOCTH KJIETOK
MHOTMX 0aKkTepuil. AIre3uHbl NuJjieil 0akTepuii odecneynBaKOT:
a) KOHTAKT OaKTepuil APyT C IPYroMm;
0) KOHTaKT OaKTEepHii C HEXKHUBBIM 0OBEKTOM;
B) GopMUpOBaHKE OUOIIEHKHY;
I') YyBCTBUTEIBHOCTb K aHTUOMOTUKAM;
) TPAHCTIOPT (hJIareJUTMHA K CTPOSIIEMYCSI KTy THKY.

2. daBunupaBup — JeKaApCcTBO, IPUMEHsieMoe MPOTUB HEKOTOPHIX BUPYCHBIX
uHpexuuii. OHO HAKATJIMBaeTCHA B UTOILIa3Me KJIETKH U TaM Moguduuupyercs,
NPUHUMAS TAK0e CTPOEeHue:

F

N 0

I P| I 7\ 4
HO—P—O—P—0—P—0 o N

Jannas akTuBHas1 popma noaassieT pelvIMKanuio Bupyca. Oaux u3s
NMpeanojaraeMbiX MEXaHU3MOB IeHCTBUSI — JAO0CPOYHAS TEPMUHALUS JTOHTAIUH L ENH
(T.e. KOHKypeHTHOe HHruOupoBanue). IIpu 3TOM OTCYTCTBYeT aKTUBHOCTH IIPOTHB
(epMeHTOB KiIeTKH-X035iMHA. OTBEeThbTE, NPOTHB KAKUX BHPYCHBIX HH(EKIHi1
ONMCAHHBIN NPenapar NOTEHIHAJIbHO MOKET ObITh 3 PeKTUBHBIM?

a) moJaMoMHUeNuT (BUPYC cemeiicTBa Picornaviridae);

0) rpumi;

B) renatut B (Bupyc cemeiictBa Hepadnaviridae);

r) COVID-19;

1) BUY-undexrus.

3. Jlast :KM3HEHHBIX IUKJIOB Oypoii Bogopocau Laminaria (Mopckasi Kanmycra) U 3eJ1eHOi
Bogopocyn Ulva (Mopckoii cajiaTt) o61mum siBJIsIeTCs
a) MecTo Melo3a CBSI3aHO C 00pa30BaHUEM CIIOp OECIOIOr0 Pa3MHOKEHUS;
0) MecTo Mei03a CBSI3aHO C MPOPACTAHUEM 3UT'OTHI;
B) qyepeaoBaHUC MMOKOJIECHUM B )KU3HEHHOM IMUKJIE — MHOTI'OKJIECTOYHBIX FaMeTO(i)I/ITa n
cropoura;
T') 300CIIOPHI UMEIOT JIBa OJMHAKOBBIX TI0O MOP(OJIOTHH KTy THKA;
1) 300CTIOPBI UMEIOT ABa MOP(OJIOTUUYECKH PA3HbIX KIyTHKA.
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4. Ha pucyHke noka3aHbl CTPYKTYPbl XapaKTepHbIe JJIsl MpeIcTaABUTe el 0JHOT0 U3
ceMeiiCcTB IBY/10JIbHBIX PACTEHUI, HACYUTHIBAOMIUX 0K0J10 2000 B11oB. OHM HIMPOKO
pacnpocTpaHeHbl B KOMHATHO# KYJbType U MHOTHM 3HAKOMBI C 1€TCTBA.

3

YkaxkuTe BepHble YyTBepKAeHHS, XapaKTepu3yoiue Mop(o10ro-aHaToMH4YecKue
0CO0ECHHOCTH BH/I0B 3TOI'0 CEMEICTBA, HCIO0JIb3ysl PUCYHOK M COOCTBEHHbIC 3HAHUS.
a) ['uneuneil yaie Bcero u3 3, HO MOXKET OBITh U3 2 U 5 IJIOI0JIUCTUKOB, HO BCEria C
MHOT'OYHCIICHHBIMU CEMsI3a4aTKaMHu.

6) [l npencTaBuTenel JAHHOTO ceMecTBa XapaKTepeH HaA3eMHbIH KiTyOeHb
KOPHEBUIIIHOTO ITPOUCXOKICHHUS.

B) [Inox — HIDKHSAS cOUHas KpbulaTas apakapiHas KOpoOouka.

r) IlecTuynble HBETKU U3 JIMCTOYKOB HAKPECT CYIPOTUBHBIX, @ THIYMMHOYHBIE [IBETKHU C
YepenuTyaThIMU JIMCTOUYKAMHU OKOJIOIIBETHUKA.

1) CeMeHa O4Y€Hb MEJIKUE CO CKYIHBIM 3HJOCIIEPMOM, a BHJIbI OTHOCSTCS K TpYIIIe
aHEMOXOPOB.

5. Ha caenyromeii cxeme NoKa3aHa peKOHCTPYKIUSI IBOJTIOLMH CEMSH I0JI0CEMEHHbIX
pacrenunii. Ha pucyHnke n3o0paseHbl ceMeHa HCKOMAaeMbIX U COBPeMEHHBIX
npeacrapurenei kaaccos Pinopsida u Cycadopsida. Cemena noka3ansl B Onepe4HOM
paspese, rie BUAHBI NPOBOASIINE IIyYKH, HYLCJLUIYC, HHTETYMEHT M KyIyJ1a
(opTOTpPONHOE BMECTH/IHIIE CEMA3AYATKOB).
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Ha ocHoBe 3T0ii peKOHCTPYKIHH MOKHO YTBEPKAATh, YTO:

15

a) 9BOJIIONUS CarOBHUKOBLBIX IIJIA OT OAHOCEMAHHBIX KYITYJI K MHOTOCEMSHHBIM,

0) KyITyJia cpacTaercs ¢ Hyle/UTyCOM U MHTETYMEHTOM B 000WX M3 MPEACTABICHHBIX JIMHUM

IBOJTIOINH;

B) Y JPEBHUX TOJIOCEMEHHBIX MHTETYMEHT ObUI pacujeHEeH, TOTAa KaK Y COBPEMEHHBIX

T'OJIOCEMCHHBIX JOJU MHTCTYMCHTA CpaCTar0TCA;

I') IPOBOJIIAs CUCTEMA IOKPOBOB CEMEHH Y COBPEMEHHBIX XBOWHBIX PEelyLIIPOBaHa;

,[[) B 00eux u3 MMPEACTAaBJIICHHBIX JIMHUI 3BOIIOLHUHT HepBI/I‘IHHﬁ HYHICJIIYyC CpacCTacTCs €

HHTCTYMCHTOM.

Ha pucynke n3o0paskeH XapaKTepHbIil JJIs1 BBICIIMX PACTeHUH NHUKJ GoToabIXaHus. Y
00JILIIIMHCTBA BU/I0B BeCh MPOLECC MPOUCXOAUT B KAXKI0H KJIeTke Me30¢uiia
onunaxoBo. [Ipu 3Tom y pacrenus Flaveria chlorifolia rmmuunaexkap6okcuiasubiii
komiieke (I'IK) sxcnpeccupyercsi MCKIIOYNTEIbHO B KJIETKAaX, KOHTAKTUPYIOIIHX C

NpPpOBOAAIIIMMHU IMYYKaAMH. Kaxkne AJalITUBHBIC IPpEeUMYIIECTBA 1A€T TaKast

aoxkaau3zanus I'/TK?

Inuuepar-

CI‘.OOH H,C-OH
/7-/_7 N HCI’OH KHHa3sa H?*OH <.
" Llnk
V/’k.. wna :'ZC@ app atp  COOH
--ravuepar
H.C® P
Q=O Oz_‘ //‘

_ ——— P
HEC-OH 4 Bucko™s i
HC-OH ,C-P 4_, H,C-OH ____
H.C-® COOH P-ramkonar- COOH

Pubynozo-1,5-6P 2-P-rnukonat ¢ocdarasa [nukonart

Xnoponnacr

H,C-OH
H(IZ—OH
COOH

[nuuepat

- HC-oH_\ A _ cHo
COOH rnaukonar-

I'TIBK-

penykrasa H,C~OH HoC~OH
c=0 HE-NH, ==
NAD* NaDH COOH COOH

Tunpokcu-TMBK

\ /CL‘PMH*]'J[MOKEMI]ZIT*
/-—/\‘ aMuHOTpaHcdepasa
0, H,0, /
HZQ*NHZ _________
COOH COOH
oKcuasa 'nuokcunar T'nuuuH
ITepokcucoma

H,C-OH

HG-NH,
COOH

Cepun

Inuumuu-
nexapbokcu-
NnasHblil COJ,NH,*

KOMIUIEKC

MuTtoxoHapHUs
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a) Taxas nokanuzanus ['JIK no3Bomnser 3¢ (ekTHBHO TpaHCIOPTUPOBATH caxapa
(hOTOCHHTETHYECKOTO MPOUCXOXKICHUS BO (Pr1osmy.

0) Takas nokanuzanus ['JIK mo3Bossier CHU3UTH 00pa30BaHKe aKTHBHBIX (JOPM KUCIOPOAA
(ADK), B 4aCTHOCTHU MEPEKUCH BOJIOPO/IA, B KJIETKAX, KOHTAKTUPYIOLIUX C MPOBOASIIMMHI
IIy4YKaMHU.

B) Takas mokanuzamus I'JIK mo3Bossier moBeicuTh cooTHomeHne CO2/O2 B KiIeTKax,
OTJIEJICHHBIX OT NOBEPXHOCTH JINCTA HECKOJBKUMU KJIETOYHBIMU CIOSIMH.

r) CoceactBo I'JIK ¢ cocyauctbiMu my4ykaMmu 1o3BodisieT Hanbouiee 3pGeKTUBHO BKIIIOYATh
MUHEpaJbHbIE (POPMBI a30Ta, TPAHCIIOPTUPYEMBIE 110 KCHUIIEME, B COCTAB OPTraHMYECKHUX
COEMHEHHIA.

1) Hakorienne aMMuaka B MUTOXOHIpUSX yBenuuuBaeT cuHte3 AT® npixarenbHOU
3JIEKTPOH-TPAHCIIOPTHOM LIETIBIO.

BbiGepuTe Bce OpraHu3mMbl, KOTOPbIie HMEKOT TOJIBKO 0JJHO BbIIEJIUTEIbHOE OTBEPCTHE:
a) MOJIOYHAS TUTAHAPUS;

0) ackapuna;

B) JIO’KJICBOM Y€PBb;

') BAHOTPAJIHAS YIIUTKA;

1) uHpy30pusi-TyhenbKa.

Kakmue cocyabl cBsI3aHBI ¢ IPaBO¥i Iyroii a0pThl y KaBKa3CKOH aramMbl?
a) rmpasasi 00IIasi COHHAs apTepHs;

0) sieBast 00IIAsi COHHASI APTEPHS;

B) IpaBasi MOAKIFOYMYHAS apTePHSL;

r) JIeBasi MOJKIIFOYNYHAS apTEePHs;

1) TIpaBas epeIHss moJasi BeHa.

Ha pucynke n3o0paskeHbl CIEKTPbI NOIJIONIEHUS Pa3HbIX 3PUTEIbHBIX IMTMEHTOB,
CO/IePKALUXCH B KOJI00YKAX CETYATKH IJ1a32 YeJIOBeKa. Y KaKUTe YTBepKAeHUsl,
KOTOpbIe 110 BallleMy BEPHO XapaKTepU3YIOT JaHHbIe IMTMEHTHI U (poTopenenTophbl:

12

S M L

nonrnoweHne (oTH. e4.)

3s0 430 480 330 580 630 630

ANWHa BOMHbI (HM)

a) 3TO CIIEKTPHI MOTJIOLUIEHUS MTUTMEHTOB, OTBEYAIOIIUX 32 CYMEPEYHOE 3PEHUE;
0) MaKCHMYyM IIOTJIONICHUSI TUTMEHTA S HAXOIUTCS B CHHEW 00JIACTH CIIEKTPA;



10.

11.

12.
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B) IIpU HapylIeHHH (PYHKIIMOHUPOBaHUS MUTMeHTOB M 1 L yenoBek He pa3iuyaeT 3eJIeHbIH
Y KPaCHBIN 1BETA;

T') IpY HApYIIEHUN (PYHKIIMOHUPOBAHUS MUTMEHTA S y YeJIOBEKA MOJHOCTBIO OTCYTCTBYET
I[BETOBOCIIPUSTHE, PA3IHUECHUE MIPOUCXOIUT TOIBKO MO SIPKOCTH;

1) HanOOoJIbIas TUIOTHOCTH pelenTopoB ¢ nmurMeHTaMu M u L HaGmrogaeTcs B ciernoM
IISITHE.

Bbi0epuTe yTBep:K/IeHNsl, BEPHO XaPAKTEPU3YIOLME THIIOTAJIAMYC:

a) OTBEYAET 3a JICKJIapaTUBHYIO aMsITh;

0) SBJIAETCS BBICIIMM IICHTPOM PEryJISALUU BET€TATUBHBIX (PYHKIUH;

B) IIOJyYaeT YacTh NPSAMBIX IPOEKIMHA OT CETYATKH IJ1a3a;

I') peryJIupyer IUIIEBOE OBEIEHUE U TEMIIEPATYPY TEJA;

) OT HETO OTXOJUT OJIY>KJArOIInii HEPB — OCHOBHOM HEPB IMapacuMIaTUYECKON CHUCTEMBI.

Ykaxure QyHKIUM, IPUHAAJIEKANE MUKPOBOPCUHKAM 3MUTEIUS TOHKOIO
KHIIEYHHUKA:

a) YBEJIMYMBAIOT IJIOIA/Ib IOBEPXHOCTH BCACHIBAHMUS;

0) Ha MUKPOBOPCHHKAX aJcOPOUPYIOTCSI MHOTHE MUIIEBapUTEIbHbIC (PEPMEHTHI, U
MUIIEBapEHUE UIET OUYE€Hb aKTUBHO;

B) MUKPOBOPCUHKH aKTUBHO [EPEMELLINBAIOT XUMYC, 3a CUET YEro MPUCTEHOUHOE
NuUIIeBapeHue UAET OUEHb aKTUBHO;

') MUKPOBOPCHHKH COJIEpKaT TUM(pATHIECKHE KaIMUISIPhI, B KOTOPhIE aKTUBHO
BCAChIBAIOTCS MPOAYKTHI IEpEBAPUBAHMUSI )KUPOB;

1) MUKPOBOPCHUHKHU YYacCTBYIOT B T€HEpALMIX MOTEHIIUATIOB JCHCTBUS, HY)KHBIX IS
ONTUMAJIbHOW PEryJsiluU MULIEBAPEHUSI.

OcHoBHasi yHKIMA MOYeK — HenpepbIBHAs puiabTpanust KpoBu. Bmecre ¢ TeM npu
PA3JIMYHBIX HAPYIICHUSIX MOKET BOSHMKATH NPOTEMHYPHS — BbIICJCHHE 0eJIKa ¢
Mouoii. CiiercTBHeM KJY00UKOBO# NPOTENHYPUH, IPU KOTOPO# B CYyTKH TepsieTcsl
00/1b1110€ KOJINYECTBO 0esIKa, ABJIAETCH:

a) CHWKEHHE KOHLIEHTPAllUU albOyMuHa B I1a3Me (TUI0aIbOyMUHEMHUS);

0) CHU)KEHHME KOHIEHTpallMu OEJIKOB IUIa3Mbl B IEPBUYHON MOYE;

B) HapylIeHHe QYHKIUHU peabcopOLnU B MOYEUHBIX KaHAIbLIAX;

I') HU3KO€ KOJJIOUTHO-OCMOTHUYECKOE JIaBIeHUE KPOBH;

1) HAKOTIJICHHUE KUIKOCTH B MEXKKJIETOUHOM IPOCTPAHCTBE.
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13. U3BecTHO, YTO B YeJIOBEYECKOM IreHOMe MMEIOTCSsl YHACTKH, KOTOpPbIe ObLJIHN MOJTy4YeHbl
B pe3yJibTaTe rHOPUAN3ALNH C HEAHIePTAJbIAMH WIN JeHucoBHamu. Ha 1aHubIX
rpadukax nmokasaH NPoOUEHT CXOJACTBA FeHOMA JII0/Ieil U3 Pa3HbIX I'PYII ¢ TEHOMOM
HEAHJePTAIbIA U ANTAWCKOro JeHncoBua. U301uHun Ha rpaduke Moka3bIBalOT
4acToOTy (PparMeHTOB € OIpe/ie/ieHHbIM YPOBHEM cX0/AcTBa B renome. Eciu, k
NpUMepPy, KOHTYP, OTPAHUYEHHbIN U30JIUHHEN «5» PacioJi0KeH M0 0cu X HA yPOBHe
0.8, 310 03HauaeT, 4TO cymecTByeT 0K010 5% /IHK B reHome yesioBeka, KOTOpasi Ha
80% mnoxoxka Ha HeaHAepTaaAbCKY. Kakue yrBep:KIeHUus CIeAyIOT U3
NpeacTaBJIeHHbIX IPa(UKOB?

EBponeiubl Manyacbi
1.0

0.8 s

0.6

Cxo4cTBO C [EeHUCOBCKUM
reHoMom
CxoAcTBO C AEHUCOBCKUM
reHoOMoOMmM

0.4
0.2
0.0 i : T 1 T
0.0 ; g : 00 02 04 06 08 10
CxopncrBo € CxopcTBo €
HeaHAepTa/IbCKUM FreHOMOM HeaHaepTaNbCKUM reHOMOM
Kutainubl SinoHUbI

CxoAcTBO C [EeHUCOBCKUM
reHoMom

Cxo[CTBO C [EeHUCOBCKUM
reHoOMom

00 02 04 06 08 1.0

Cxopncteo ¢ CxopncTeo ¢
HeaHOEepPTaIbCKUM reHOMOM HeaHOepTaslbCKUM reHOMOM

a) O-BUANMOMY, MEX/Ty TPEIKaMU €BPOTICHIIEB U ICHUCOBIIAMH HE TIPOUCXOINIIO0
MeTucanuu (rudpuan3amnun);

0) B reHOMax Bcex MPECTABICHHBIX IPYIII JItoieit nmeetcs Heanaepranbekas JIHK;
B) Y SITIOHIIEB MO>KHO OOHAPYKUTh CJI€bl HECKOJIBKHMX 31M30/10B METUCALIUN
(rubpuanzanum) ¢ HeaHAepTaIblaMU;

I') 3a CUeT MHTEHCUBHOTO 0TOOpa J1oiist HeanaepTanbckoit JIHK y kuTaiinieB u arnoHies
CYIIIECTBEHHO HIDKE 110 CPAaBHEHHIO C €BPOTICUIIAMH,

1) y TIaIyacoB MOKHO OOHAPYKUTh CIIeIbl KAK MUHUMYM OJTHOW THOPUAN3AIINU
(MeTHcaumn) ¢ IEHUCOBIIAMH.
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14. B nponecce ceJileKIIMH Yy MHOTHX KYJbTYPHBIX PACTCHHI YPOBEHb IeTepO3UTOTHOCTH
(mommMop¢u3Ma) B KAKHX-TO YYACTKAX F'€HOMa 0Ka3bIBAETCsH CYLIeCTBEHHO CHHIKEH.
Ha rpajguxe nokasan cpeaHuii ypoBeHb IeTepO3UIrOTHOCTH B MOIYJISIUSX
COBPEMEHHOI KYKYypY3bl H €€ IMKOro NpeiKa AJsl TeHa U ero 5’ -pery/JaisiTopHoro
ydacTka. MoKHO yTBepKAaTh, 4TO:

0.05
—————— Kykypysa

R [VKuiA npepoK
s KyKypy3bi
o

=

o3

a

[s]

=

S

S

[#] /

: ‘.‘
0.0 — VA

L m/\—:

9K30H 1 WHTPOH 9K30H 2

500 n.H.

a) BBICOKA BEPOSTHOCTh TOTO, YTO T€H HAXOIUTCS IO JCHCTBUEM CTA0MIIH3UPYIOIIETO
0TOOpa KaK y TMKOTO MPEKa, TaK U Y KyKypy3bl;

0) OOJIBIIMHCTBO MYyTAallWH, TPOU3OIIEANINX B HHTPOHE, MO-BUIUMOMY, SBIISTFOTCS
CHHOHMMHYHBIMHU M TIO3TOMY HE3aMETHBI JUIsl €CTECTBEHHOI'O 0TOOPa;

B) C-KOHIIEBOI TOMEH Oellka, KOJUPYyeMOro JaHHBIM T'€HOM, SIBIsieTcs Haubomee
KOHCEPBAaTHBHBIM YYaCTKOM BCEH MOJICKYJIbI;

T') ypOBEHB NOJTUMOpP(HH3MA BEIIIIE B TTOCIEAOBATSILHOCTH HHTPOHA 110 CPABHEHUIO C
PETYIATOPHBIM YYaCTKOM Y JUKOIO IIpelKa KyKypy3bl,

1) PETYJATOPHBIA YYaCTOK IAaHHOTO FeHA HAXOIUJICS MO ACHCTBUEM HCKYCCTBEHHOTO
otbopa.

15. Ha nanHoMm rpaduke npeacraBiieHbl KOpMOBBIe crieKTpbI y roabna (Salvelinus alpinus)
NpH O0OMTAaHNHU KaK B OHOM BoAoéMe ¢ (popeibio (ycaoBus 2), Tak u 0e3 Heé (ycaoBust
1). Ucxoast u3 ocoOeHHOCTE 0COOEHHOCTEH JAHHBIX MOKHO YTBEPKIaTh, YTO:

60 - DYCHOBMHT
- . YCJ]'OBMH2
g
GIJ 40 |-
O
s
=
(] -
Q
m
g 20k
o]
q @ﬂm—m
betm1 | / ]
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a) MPEJCTaBICHHBIN BUJ HE MOJYUHACTCSA KIPUHIUITY KOHKYPEHTHOTO UCKIItoueHus» ['.D.
layse;

0) /U aHAIOTHYHBIX CIIEKTPOB (DOPENTU OKUAACTCS YBEIUUCHHUE IO JTMYNHOK HACEKOMBIX
MIPU CUMIIATPUH;

B) TOJIEII SIBJISICTCS] XUUTHOW PHIOOW M HAUMHAET OXOTUTHCS Ha (popesb mpu 0OUTaHUU B
OJIHOM BOHOEME;

') K3MEHEHHUE J0JIM Ha3eMHbBIX MEJIKUX PaKOoOOpa3HbIX B PAllMOHE IOJIbIA MOXKET
CBUETEIHCTBOBATH O TOM, 4TO (opesib, OOUTaIOIasi BMECTE C HUM, Oblila UCTOYHUKOM
MHOECTBa HH(EKINI B BOJTOEME;

1) P COBMECTHOM OOHMTaHWM y TOJIbIIA MPOUCXOIUT CABHUT YKOJIOTUYECKON HUIITH.

B 1920 roay B pe3ysabTaTe 00001eHHs 00JBIIOT0 KOJINYECTBA (PEHOTUNIHMYECKUX
AAHHBIX 110 H3MEHYUBOCTH KYJbTYPHBIX H JUKOPacTynX popm pacrenuii Hukounaii
BaBuiioB onpeaeTni 3aK0H roMOJIOTHYECKUX PS/IOB HACJI€ICTBEHHOH M3MEHYHBOCTH,
KOTOPBIil B yIPOLIeHHOH (JopMe 3BYUYHT cCjaeayromuM o0paszom: «'eHeTHUecKkn
0JIM3KHe BU/bI M POJbI XaPAKTEPHU3YIOTCH CXOAHBIMH PSI/IaMU HACJI€ICTBEHHOM
U3MEHYMBOCTH...». C NO3MINH COBPEeMEHHOH MOJICKYJISAPHOM reHeTHKU U TeOPHH
IBOJIIOLIMH YKAKUTE BepOSITHbIE 00bSICHEHHSI ITOT0 3AKOHA.

a) B MOMYJISUY NPeKa ABYX OJIM3KUX BUAOB UMENIOCH aJlJIEJIbHOE pa3HOoOpa3ue, KoTopoe
OBLIO YHACJICIOBAHO MOTOMKAMH JIBYX BHJIOB;

0) cxonHbIe (PEHOTHUIBI Y OJM3KUX BUIOB, CKOPEE BCErO OOYCIIOBICHBI MyTAIlUSIMH B
COBEPILIEHHO Pa3HbIX IeHaX;

B) y OJIM3KUX BHUJIOB NOTEHIIMAIBHO MOXOKUN HAOOp pa3pelieHHbIX TPACKTOPUI B
AMOpHOreHese, KOTOpbIe B CBOIO OYEpe/lb BEAYT K MOX0XKHUM (DeHOTHIaM;

r) 6M3KMe BUABI 00J1a/1al0T CXOJHBIM HAOOPOM T'€HOB, a 3HAUUT B ATHX T€HaX MOTYT
MIPOUCXOAUTH CXOAHBIE MyTallUU;

)I) Onu3Kue BUbBI BCETAa 3aHUMAIOT OHHHaKOBBIﬁ apcall, a 3BHAa4YUT Ha HUX UACHTUYHO
JIEHCTBYET €CTECTBEHHBIN 0TOOD.

®epmeHT cGAS siBJIsIeTcs HUTONIA3MaTHYeCKUM penienTopoM, y3Hawomum JTHK,

KOTOprﬁ IPpH aKTUBAllUA CUHTE3UPYET COCAUMHCHUE, IIOKA3AHHOEC HA PUCYHKE aJic€.

i

0 N

p NH
Ok N~ “NH,

|3|

OH O
N<_N |
& [ ) 0 P—OH
N\ N (@)
NH,
BepHo, uro:

a) 9TO COE/IMHEHUE SABJISETCS] BHYTPUKIETOUHBIM MOCPEITHUKOM B IIEpeaue CUrHana;
0) 3TO coeuHEHUE CUHTe3upyeTcs u3 HAMO;

B) 3TO coequHeHune cunresupyercs uz ['TD;

r) pepmeHT cGAS OTHOCUTCS K KJIacCy JInas;

1) B COCTaBE COEAMHEHUs €CTh prub03a U 1e30KCuprudo3a.
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JJ1s1 moJ1y4eHus1 MbllIel ¢ KOHIUIIMOHHBIM HOKAYTOM OIpede/IeHHOT0 reHa (yaajeHue
o0omx ajjieJieil 3TOro reHa B HEKOTOPBIX THIAX KJIETOK-MHIIEHeH) IPUMEHSIOT
CJIeYIOUIUI MOAX0/ — CKPeIUBAIOT JIUHUIO MbIlIel, IKCIPeCCHPYOINYI0 B KJIETKAaX-
MMIIEHSX NoJ cnenuguieckuM npomoropom (pepment Cre-pexkomOuHa3y (JTUHUS
JeJIUTOP) € JIMHUEH, Y KOTOPOi aHAJIU3MPYeMbIidl F'eH OKPY KeH ¢ JIBYX CTOPOH caiiTaMu
LoxP, y3narommmucs Cre (Takoil reH Ha3piBalo uiokcupoBaHHubiM). [lasiee
MOJIy4eHHBIX JUIeTePO3UTr0T BO3BPATHO CKPELIUBAKOT C TOMO3UTOTAMH 110
¢oxcupoBanHomy reny. Bepno siu, 4yro:

a) B TAKOM CKPEUIMBAHUN KOHIUIIMOHHBIN HOKAYT T'€Ha MPOUCXOANT y 1/4 MOTOMCTBA;

0) TIpu CKPELIMBAHUY TUTETEPO3UTOTHI ¢ Cre-I1eIuTOpoM KOHAUIMOHHBIA HOKAyT r'eHa
npoucxoauT y 1/4 moromcTBa;

B) MIPH CKPEIIMBAHUM JIBYX JUTETEPO3UTOT KOHIUIIMOHHBIM HOKAYT reHa MpoucxoauT y 3/16
MMOTOMCTBA;

T') Ul KOHJUITMOHHOTO HOKayTa B rematonuTtax red Cre-pekoMOUHa3bl JOKEH HAXOAUTCS
101 TPOMOTOPOM CHIBOPOTOYHOT'O AJIbOYMHHA;

1) JUTsl KOHTUITMOHHOTO HOKayTa B MbIIIIax reH Cre-peKoMOMHa3bl TOJKEH HAXOAUTCS IO
IIPOMOTOPOM O€Ta-aKTHHA.

Ha pucynke u3o0pakeHa CTPYKTypa MOJIEKYJIbI JIUII0EBOIH KHCJIOTHI U ee
BOCCTAHOBJICHHOH ()OPMBI — JUTHAPOJTUIIOCBOH KUCJI0ThI. B kKauecTBe KopepmenTa
JINNOEBasi KUCJIO0TA YYACTBYET B PAa3HOOOPA3HBIX PeaKIUAX, CPeIH KOTOPbIX:

S—S

COOH

Jlunoesas KncnoTa

SH SH

COOH

[Aurnaponnnoesas KMcnoTa

a) IEpPEeHoC BOOPO/IA;

0) TUAPOIIN3 TIETITUTHOMN CBSI3H;
B) IIEPEHOC allUIbHOW IPYyTIIbL;
r) nepeHoc ¢pochopHOIi TpyMIIbI;
1) IEPEHOC aMUHOTPYIIIIHI.

20. Ha pucyHke moka3aH npouecc rnepeiaqu CHrHaJia B XMuMH4Y€eCKOM CHHAICe. YKa3aHbl

CHHANTHYeCKHe Be3HKYJIbl, penentopsl Heiipomenunaropa (P), nepenocunku (I1),
ydyacTBylomue B 00paTHom 3axsare Meguaropos (HM).

Tak:ke Ha U300paKeHUN NMpeACTaBJIeHbI 3 Ipenapara:

— npenapart 1 — 0JIOKHpyeT 00paTHBIN 3aXBAaT MeIMATOPA U3 CHHANITHYECKOM 1e/IN

— npenapar 2 — 0JIOKHPYeT BbICBO0OOKI€eHHE MeIUATOPA B CHHANITHYECKYIO 1IeJIb
(3K301IMTO3)
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— mpenapar 3 — siBJIsIeTCsl aTOHNCTOM PeleNnTOPOB HeiipoMennaTopa.

Boi0epuTe BepHble yTBepsKAeHHA 0 KaKI0M M3 ITHX NpPenapaTos:

a) npemnapar 1 cnocoGcTByeT 0oJiee MPOAOIKUTENIbHOW CTUMYJISILIUU PELIEITOPOB Ha
IOCTCUHAINITUYECKOH MeMOpaHe;

0) npenapaT 2 criocoOCTBYET POCTY aMILIUTYAbI IOCTCHHAITUYECKOIO IIOTEHIIMANA IPU
CTUMYJIS LMY NPECUHANITHYECKOTO HEUPOHA;

B) npemnapar 3 GJIOKUpYET CHHANTUYECKYI0 Iiepeiady CUTHala;

I') BCE NIEPEUUCIICHHBIE NTpenapaThl MOT'YT IPUMEHATHCSA JJIs Tepanuu 3a00JeBaHul,
CBSI3aHHBIX ¢ UcTOIIEeHHeM Meauaropa HM;

1) IpUMEHEHHE MpenapaToB 1 ¥ 3 BEAET K pOCTy aMILTUTY/ bl IOCTCUHAIITUYECKOTO
HOTEHIMATIA.

21. ®parMeHT XpOMOCOMBI AP030(HJIbI (CM. CXeMY), coAepKALLHI HEKOTOPbIN reH
(oToGpakeH MPSIMOYT0JILHUKOM), BbIP€3aJId N0 TOYKAM, 0TMeYeHHbIM
BEPTHKAJIbHBIMH CTPEJIKAMHU, U BCTPOMJIN B INIA3MHUAY BMECTO I'eHa, KOTOPbIH 10
3TOro padoraJj B cocTaBe 3TOM IIa3MHbl B KHIIeYHO# nanouke E. coli. CTpeskoii Ha
JIa3Muje yKa3adH npomorop. OaHaKo NpU BBeJAeHUM MOJTYy4YeHHOMH MIa3MHUIbI B
kJ1eTkM E. coli 6e1koBbIi NPOIYKT 3TOr0 reHa He AeTeKTHpoBaJcs. BoiGepure
BepPOSITHbIE IPUYHUHBI 3TOI0:

Y4acTOK XpOMOCOMBbI
t  nposodumsl

S

=

Ucxognaa

IasMuaa \)&_/
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23.

24.
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a) FeHeTUYECKHUH Ko E. coli CIIMIIIKOM CHIIBHO OTJINYACTCS;

0) pubOCOMBI HE HAXOJAT TOUKY cTrapTta TpaHcisuu Ha PHK;

B) HE NMPOXOAUT KOppeKTHBIN npoueccuHr PHK;

r) 6aKTepHaIbHbIE pUOOCOMBI, B OTJIMYHE OT pUOOCOM MYXH, HE CIIOCOOHBI
B3aMMOJEHCTBOBATH C NOJUA-XBOCTOM;

1) PHK nonumepasa Gakrepuii He ciocoOHa MPOYECTh y4aCTOK XpPOMOCOMBI MyXH U3-32
Moudukanmii HyxieoruaoB JJHK, yacTo BeTpedaromuxces B XpoMocoMe Ap030(UIIbL.

MoOnibHble reHeTnYeckue djeMeHTbl (MI'J) — nmocsienoBaTeIbHOCTH, KOTOPbIE
nepeMenianTcs no renomy. Kakoii-to MoOuIbHbIN reserndeckuii 3nement 1S608
cnocodeH BbIpe3aThbes TOJAbKO U3 ¢pparmenta ognouenovyeunoii IHK u BcTrpanBaThes
TaKxKe TOJbKO B ogHouenoveunyio JJHK (cm. cxemy; cTpejikamu yka3aHo
HanpasJjenne cunte3a neneii JJHK). IS608 komupyert ¢pepmenT, oTBeuarommii 3a 31o
nepemMenieHne. YKakuTe BepHble YTBEPKICHUA:

QQQD<%Z@
S
s

U

e %
a) 6akrepus criocoOHa u36aBuThHCs OT IS608 B pe3ynbTaTe NeneHus;
0) BO BpeMs peruinkanuu 6aktepuaabHoi xpomocombl [S608 He yBennuuBaeT cpeHee
YHCII0 CBOUX KO B TEHOME;
B) IS608 Gynet paboTaTh, TOIBKO €CIM BCTPOUTCS B KaKOH-HUOY/Ib I'eH;

r) eciiu [S608 BcTpouTcst B reH, TO reH OyAeT Croco0eH MPoI0JKaTh paboTaTh;
n) mist nepementenus [S608 neodbxonuma PHK-3aBucumas JIHK-monumepasa.

Kakue u3 ykazaHHBIX BellleCTB MOKHO OTHECTH K aM(pH(PHJILHBIM BellleCTBAM:
a) TIUILIEPUH;

0) Ie30KCUXO0JaT;

B) Jaypuicyiabdar;

I') NaJbMHTAT;

1) 3pupbI XOJIECTEpHUHA.

Kaxkoe u3 nepeunciieHHbIX HUKe BelIeCTB MOKET Y4aCTBOBATH B CYOCTPATHOM
(pochopunupoBanumn:

a) apruauHpocdar;

0) 1,3-6uchocdonuuepar;

B) nHO3uTON-1,4,5-Tprcdocdar;

) pochornuiepuHOBBIN aTbACTU]T;

1) ¢pocdoeHoITIUPYBAT.
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Yacrs 3. Bam mpemyaraioTcs TECTOBBIC 3alaHWs, TPEOYIOIIME YCTAHOBJICHHS
COOTBETCTBUS. MaKkCHMalIbHOE BO3MOKHOE KOJIMYECTBO OAIIOB, KOTOpOe MOXHO Habpats — 101.
3anonHuTe MaTpulbl OTBETOB B COOTBCTCTBHU C TpC6OBaHI/I$IMI/I MOJIYUYCHHBIX SaﬂaHI/Iﬁ.

1. [6 OannoB] KalenbHble 0aKkTepuMu — 3TO MHOIOKJIETOYHbIe OaKTepHu, KUBYILIHE B
MoOpckoM mnjie. Opranusm JaHHBIX OaKTepuil MpeACTaB/sieT c000i BBITAHYTYI0 HHUTH,
COCTOSIIIYI0 M3 MOYTH THICAYM KJIETOK, MMEIIIUX ofliee MNepuILIa3MaTHYecKoe
NMPOCTPAHCTBO, Ile PACHOJIATAITCS BOJIOKHA, padoTalolye Kak IpoBo/ia AJsl lepeiaydn
3J1eKTPOHOB. HUTH Ka0eJIbHBIX 0aKTepuil OPUEHTHPOBAHA B W€ BEPTUKAJIBHO, TO €CTh
OIMH KOHell HUTU HAXOJUTCH B MOBEPXHOCTHBHIX CJIOSIX MJIa, 2 BTOPOH — B IIy0OKHMX
ciaosix. Mcxoas u3 TeKkcTa Balero 3ajaHusi, COOTHeCHTe 0003HaYeHus1 Ha pucyHnke (1-6)
¢ nognucsamu (A-E).

Ioanucu:

1 A~ HsS;

b -H20;

B -0y

[ — S04

J — xaTon (Ha HEM MPOUCXOIUT BOCCTAHOBJICHHE);

E — anon (Ha HEM IPOUCXOAUT OKUCIICHHE).

O0o03Ha4YeHNs HA PUCYHKe 1 2 3 4 5 6

IMoanucu
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2. [8 OamumoB] Ha pucyHke H300pa:keHa cxeMa Pa3BHBAIOLIErocsl cTe0Jisi pacTeHUs
Selaginella sinensis. U3BecTHO, 4TO B CTe0JIAX ITHX PACTEeHUH IHAOTEPMA MMeeT BHI
TpaleKky. (HUTeil), HA KOTOPBIX MOJABELICHA CTeJA. YCTAHOBHTE COOTBETCTBHE MEXKIY
HAANMUCAMHU Ha pucyHKe (1-8) 1 Ha3BaHUSIMHU CTPYKTYP 3THX 3j1eMeHTOB (A—3).

Ha3Banue cTpyKTYp:

A) TsK TpOKaMOUST;

B) nucToBoii mpumopauii;

B) snnonepma;

I') anukanpHas KIeTKa

cTedus;

J1) nepuuuk;

E) snunepma;

’K) Bo3aymiHast monocTs;

3) TKaHb KOpTEKCa.

Homep 1 2 3 4 5 6 7 8

HaszBanue

3. [6 6amaoB, 1 6ajid TONBLKO 3a BeCh CTOJIOMK «opraHejijia + (YHKIHOHAJIbLHAs
ocobennocTtb»] Ha muxkpodororpadgusix nokasanbl pa3Ho00pa3Hble pacTHTEIbHbIE
CTPYKTYPHbL. ITH MUKpodortorpaduu caeaansl npu nomomu TIOM (TpaHcMHUCCHOHHOMT
JIEKTPOHHOM MUKPOCKOIHUM).
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Tax:ke 1J1s1 Bac NpUBeIEH NepevyeHb CTPYKTYP (M30BITOYHBIN) M X (PYHKIMOHAJIbHBIE
ocodenHoctu. ConocraBbTe pUCYHKH CTPYKTYp (1-6) ¢ mx Ha3zBanusamu (A—XK) mn
(pyHKIMOHAJIBHBIMHU 0co0eHHOCTsIMHU (3—H).

Ha3sBanusi CTPYKTYp
(opraneJsuibI)
A) Ammnapat I'ojb 1K,

B) Snpo;

B) Knerounas creHka;
I') MukpoTpy0ouKu;
J) Ilnactuna;

E) Muroxonapus;

X) IMepokcucoma;

@OyHKIHOHAJBbHBIE 0COOCHHOCTH CTPYKTYP

3) Ilpu GoroapIXaHKK B JaHHOM OpraHelIe
IIPOUCXOAUT PEAKIUS OKUCIEHUS TJINKOJIaTa C
0o0pa3oBaHNEM MEPEKUCH;

1) OyHKIHOHATBHBIE OCOOCHHOCTH JaHHOM OpraHe bl
UTPAIOT IIABHYIO POJIb IIPU TEPMOreHe3€e y APOUJIHBIX;
K) Y4acTByIOT B peryJisiliuy HarpaBJICHUs] CHHTE32a
(GUOPUILT TEILTIONO036L;

JI) B naHHO#1 opraHesuie CHHTE3UPYIOTCS KOMIIOHCHTBI
KJIETOYHOW CTEHKH;

M) JlaHHast CTPYKTYpa MOXET MOIU(BHUIIUPOBATHCS
noauMepamMu (HeHUIMPONaHOUIOB;

H) B nanHoii opranesie reHoM IpeACTaBeH
crabmibHOM konbleBon JIHK.

HN3o6pakenne

Opranesia

DYHKIMOHAJIBbHASI 0CO0EHHOCTH

4. [10 6annos] Ilepen Bamu npeacraBiaenbl Xumudeckue popmy bl pacTHTEJIbHBIX

TOPMOHOB.

HO
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CootHecuTe XUMHYECKYIO (hopmy.ay ropmona (A—/l) ¢ ero puznosorudecKuMu

cBoiicrBamu (1- 10).

1. Cunre3 yka3aHHOrO0 TOPMOHA MOKET HAUMHATHCSI C AMUHOKHUCIIOTHI;

2. HadanpHbIe 3TAlbl CHHTE3a 3TOT0 TOPMOHA MPOTEKAIOT B TUIACTUAAX, TJ€ HCXOTHBIM
CyOCTpaTOM SIBJISIETCS yYaCTHUK BUOJIAKCAHTUHOBOTO LIUKIIA.

3. IlpenmecTBeHHNKaMU JaHHOTO ropMoHa BISIOTCST ATD u AJID.

VYka3aHHbBIN TOPMOH MOKET 3aIycKaTh ePeXo/ K LIBETEHUIO MPeICTaBUTENeH ceMeiicTBa

&

Bbpomenuessie.

JIaHHBI TOPMOH MOXKET 3aIyCKaTh MEPEXO]I K LIBETCHUIO Y PSAJa PO3ETOYHBIX PACTCHUM.
B yCliOBUSIX TUTIOKCUY JTaHHBIN TOPMOH 3ammycKaeT (POPMUPOBAHHUE adPEHXUMBI.
Hapymenus B cuHTE3€ MM pelENIMy YKa3aHHOTO TOPMOHA MPUBOJIST K BUBUIIAPHH.
DTOT TOPMOH Y4aCTBYET B pa3METKE MPOKaMOHS.

. OTOT rOPMOH y4acTBYeT B npoueccax auddepeHuanu Gpaod3mol.

© oo NGO

10. Brigensercs IIpU MCXaHUYCCKUX ITOBPCIKIACHUAX.

CeoiicTBa 1 2 3 4 5 6 7 8 9 10

®Dopmy.Jia ropMoOHa

5. [6 6an0B] CooTHecHTE OPraHbl MOJLIIOCKA
(1-6) u opranbl 4ieHUCTOHOTOr0 (A—E), BHINOJIHAONHE AHAJOTHYHbIE PYHKIIUN:

(op]

OpraHbl MOJLTIOCKA 1 2 3 4 5

Oprasbl WICHHCTOHOIOTO
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6. [10 6ansoB] Ha n3o00paskeHnu npeacTaBjeH Yepen KOUIKH — BUJ CBepXy. YCTaHOBHTE
COOTBETCTBHE MekAy HUGpPOBLIMU 0003HAYeHMSIMU HA pucyHke (1-10) u Ha3BaHUSIMH

Kocreii (A-H).

Yepen komku (BUjA CBEPXY):

- N\ h = WK =

10

KocTu yepena Komku:
A) TIO/IBECOK;

b) 3aTpinounas;

B) npenuentocTHast;
I') 3yOnas;

) ckynoBas;

E) BepxueuentocTHas;
2K) noconas;

3) yenryiyarasi;

W) né6nas;

K) cnéznas;

JI) kBazpaTHasi;

M) TemeHHas;

H) no6nas.

O0o3HaueHNsI HA PUCYHKe

Koctu yepena

7. [8 6annoB] Omnpenenaure cooTBercTBHe MexaAy Oenkavu (1-8) W opraHe/iamMmu wian
CTPYKTYPaMH KJIETKH, B KOTOPbIX OHH B HOpMe (pyHKunoHupyt (A-H). na kaxnou
HM(PBHI B CNIUCKe YKAKUTE TOJIbKO OUH, CAMBI MOAXOASAINHA OTBeT.

beakn:

1) AHK-nonumepasa
2) AT®-cunTaza

3) mepokcuaasza

4) runponasa

5) MHO3WH

6) IMTOXpOM C

7) akTHH

8) TyOynuH

CTpyKTYypHBI KJIETKH:

A) MUTOXOHIpHUS

b) nuTo3omsb (ruanomiasma)
B) nuzocoma

I') nepokcucoma

J1) pubocoma

E) anmapar ['onpmxu

X) uentpuomnn

3) BakyoIlb

W) capkomep
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Beakn 1

CTpyKTYpHBI KJIETKH

8. [6 6a/10B] YcTaHOBHMTE COOTBETCTBHE MEXKIY HA3BAHUAMHU HelipomMennatopos (1-6) u
HX OTJHYUTEJIbHBIMH 0cOo0eHHOCTAMHU (A-E). s kaxaoii npeacraBjieHHOH HuppbI,
COOTBETCTBYIOIlEl HA3BAHUIO MeaMaTOpa, BbI0epUTe TOJBKO OJHY, CaMYIO
NMOAXOASIIYI0, 0YKBY M3 YKA3aHHOI'0 CIIUCKA C OTJIHYUTEJIbHBIMH 0COOEHHOCTSIMH.

Heiipomenaropsbi:
1) nopamumn;

2) TAMK;

3) rmyTamar;

4) cepOTOHHH;

5) aneTuIX0IuH;

6) HOpaJApeHaINH.

OTanyuTeabHbIE 0COOCHHOCTH:

A) OCHOBHOM TOPMO3HBIN MEAUATOP B LIEHTPAIBLHOU
HEPBHOU CUCTEME;

b) AMunrokucnora. OquH U3 caMbIX BaXKHBIX
BO30Y>KIAIOMINX MEIMATOPOB B IICHTPAIbHON HEPBHOI
CHCTEME;

B) BripaGatsiBaercs HeiipoHamu uepHOi cyOcTaHimu. B
MO3T'€ Y4aCTBYET B PETYJISIUU IOBEJCHUS W IBUKCHHIA,

I') OcHoBHOI MeMAaTOp, YyYaCTBYIOIIUN B HEPBHO-
MBILIEYHOH niepenaye. Kpome 3Toro, yuacTByer B
Iepeade CUrHaia ¢ MperaHrinoHapHbIX BOJIOKOH Ha
[IOCTTaHTJIMOHAPHBIE B BET€TaTUBHBIX y3JaxX;

J) SBnsierca MeauaTopoM Kak roryboro msTHa CTBOJIA
MO3Tra, TAK 1 OKOHYaHUM CUMITATUYECKON HEPBHOMU
cucteMbl. OIMH U3 BaKHEHIINX «MEIUATOPOB
00PCTBOBAHUSY;

E) B ronioBHOM Mo3re BeIpabaThIBaeTCsl HEHPOHAMU,
TPYHNIUPYIOLUIMMUCS B CTBOJIE MO3Ta: B BAPOJIMEBOM MOCTY
U sapax mBa. Moser nmpeBpaiarbCcsi B OCHOBHOM TOPMOH
snudu3a, BIUSIOIINNA Ha UK COH-00APCTBOBaHHE.

Heiipomenuatopsl

1 2 3 4 5 6

OTanuuTeJLHbIe 0CO0EHHOCTH
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9. [6 6asyoB] YcTaHOBHTE COOTBETCTBHE MEKAY CTAAMAMM 3MOPHOHAJIBHOIO Pa3BUTHS
LINOPLEBOi JIATYIIKH, OTMEYeHHbIMU Ha pUcyHKe OykBaMu (A-E) u X Ha3BaHMAMHU

(1-6).

HasBanug craamii:

1) sMOpHoH Ha cTaguu 8
KIICTOK;

2) mo3aHsis Oyacryna;
3) paHHss racTpyia;

4) neiipyna;

5) paHHU# TOJIOBACTHK;

6) MO3/IHUI TOJIOBACTHK.

Ha3zBanmue cragun 1 2 3 4 5 6

Cragus 5MOPHOHAIBHOTO
Pa3BUTHSA HA PUCYHKeE

10. [6 OasmnoB] Omnpeneanre COOTBETCTBHE MEXKAY AAaHHbIM opranusmMom (1-6) m 3poit
(30HOM), B KOTOPOM 3TOT OPraHu3m oouTaJ Ha mianere (A-I).

Opranusm: Jpa (30H):
A) JlokeMOpuit;
\ﬁ,\\\"_g/ ' R b) [Maneosoi;
§ B) Me3030i;

I') Kaiinozoii;

Opranusm 1 2 3 4 5 6

Ipa (30H)
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11. [6 6amuoB] Cynn0a reHoB mocjae AYNUIMKAIMH B TeHOME MOKeT ObITh Pa3/IMYHOM.
Omnpenesnte cOOTBEeTCTBHE Mek1y nmpumepom (1-6) m mpoumeccoM, MPOTEKAUIUM C
reHoM mnocJie Aymankamnum (A—B).

IIpumep: IIpouecc:

1. dopmupoBaHuE pa3THMYHBIX CYOHEIUHUI] A) IlceBnorenn3anus (motTeps
remoriobuHa (anbha 1 6eTa) y T03BOHOYHBIX reHOM JIt000H (hyHKIIHH);
YKUBOTHBIX b) Heodyuknmonanuzanus

2. BozHukHOBeHHE O€IKOB-aHTU()PU30B U3 (mpuoOpeTeHre reHoM HOBOM
MUIIEBAPUTEIBHOTO (pepMeHTa y apKTHYECKUX PBIO byHKIMN);

3. Hakomenue 601b1I0T0 KOJINYECTBA B) CyO6dynkunonanu3anms
HECMHOHMMHUYeCKHX 3aMeH B epmente PHKaze y (pa3nenenue QyHKIHMA MEXTY
PacTUTENLHOSTHBIX TPHUMATOB, IPUBOAAIICE K reHaMH);
dhopmupoBanuio pepmenTa, nepeBapuBaromero PHK
OakTepuil B KUIICUHUKE

4. OObpa3zoBaHuE HECKOJIBKHUX allbTEPHATUBHBIX
cyobenununl pochoPpyKTOKUHA3ZHI,

HKCIPECCUPYIOIIUXCS B Pa3HBIX TKaHIX

5. HakomieHne HOHCEHC MyTalluii B OJJHOM U3 T€HOB
Tonn-nono6usix penentopos (TLR) y yenoseka

6. DopmHpOBaHNE HECKOIBKHUX KJIACTEPOB
roMeo0OKCHBIX reHOB (N0X) M3 0THOTO HCXOIHOTO C
MoCIeAyIOMIeH crenranu3alnreil TeHOB Ha paboTe B
OTIpeIeIEHHOM OT/ieJIe Teja

ITpumep 1 2 3 4 5 6
IIpouecc
12.[6 ©annoB] OmnpeneauTre COOTBETCTBHE MEXKAY O00JaCThbI0 TPEIACTABIEHHOW Ha

kiaumarorpamme (1-6) u 6momMomMm, /It KOTOPOH 3Ta 00J1acTh XapakTepHa (A—B).

CpepnHerogosas Temneparypa (°C)

Oo0J1acTh HA KJIMMATOrpamMMe:

T T T T T T T T T

50 100 150 200 250 300 350 400 450
CpenHeroaoeoe KONM4ecTBO 0CaaKoB (CM)

buom:

A) Tynnpa;

b) BnaxHbIil Tponuueckuii ec;
B) IlycTbIHS ¥ ONMYITyCTHIHS;

I') Tum4akoBO-KOBBIIbHAS CTETIb;
1) CmemianHslii jec;

E) CaBanna.



buo P3 2024-25, 11 knacc, Bap.1 32

O0JacTh Ha
KJIMMATOrpaMmme

Buom

13. [6 6annoB] CooTHecuTe 0COOEHHOCTH B3aMMOJAEHCTBUS T'e€HOB W pacllelieHue o
¢eHOTHITY OT TUTETEPO3UTOTHOrO cKpemuBanus AaBb x AaBb (A-E).

Oco0eHHOCTD: Pacmensienne:

1) JleranbHOCTH AA B TOMO3HTOTE; A)9:3:3:1;

2) PenieccuBHbBIN 311MICTa3 aa HAX I'€HOM B, b)12:3:1;

3) JloMuHaHTHBIN d0UCcTa3 A HaJ TCHOM B; B)9:3:4;

4) Komnemenrapraoe B3anmoseiicteue A u B, Ne6:3:2:1;

5) JIBOMHOM perieCCUBHBIN AMUCTA3; m4a:2:2:1;

6) JletanpHOCTH B TOMO3UTOTE M A4, M BB. E)9:7.
OcobeHHOCTh 1 2 4 5 6
Pacmenienue

14. [S 6annoB] buontepuH — KoepMeHT, y4aCTBYIOIIHI BO MHOKECTBEHHBIX
MeTa00/IM4YeCKUX peaKusiX. Y CTAaHOBJIEHO, YTO OH cuHTe3upyercs U3 I'TD. Yyenrnie
paccMaTpHBAJIM NMPOLECC CHHTE3a ¢ MCMO/Ib30BAHNEM PAaAHOAKTHBHOI0 MEYeHUSI

aToMOB yrjepojaa. bbL1o BhIsIBJIEHO, YTO:
1 — paguoakTHBHAs MeTKA B aTOMe yriiepojia Bo BTOpoM mnoJjio:xkenuu B ['T®
00HapYKHBaeTCs B aTOMe yIJIepo/ia BO BTOPOM I0JI0KEeHHU OHONTepruHa

2— painoaKTUBHasI METKA B aTOME yrJjiepoaa B BOCbMOM IMOJIOKCHUHU I'T® He

o0Hapy:KHUBaeTCs B MOJIEKYJIe OMONTEPHHA.

Hcxoast 3 ykasaHHBIX JaHHBIX, a4 TAKIKe U3 CTPYKTYPHBIX (popmyr I'TD® u
OmonTepuHa, onpeaeJuTe COOTBETCTBHE MEK1Y HOMepaMu aTOMOB B MoJiekyJie ['T®

U MOJIeKYJIe OHonTepuHa.



buo P3 2024-25, 11 knacc, Bap.1 33

Q@ Q@ @
HO-P-0-P-0-P-0
OH OH OH
v
lyaHo3uHTpudochar
0] OH
N34 10/';l 11NU2 OH
6
Ji
HNT N O 1
buontepuH

Homep aToma B mosekyJie 'T® (Nel)

Homep aTtoma B MoJieKyJie GHONTEpHHA

(Ne2)

15. [6 6annoB] Hexoropblie (hepMeHTHI MM BelleCTBA MOTYT PACCMATPUBATHCH KaK
MapKepbl HEKHX KJIETOYHBIX CTPYKTYP WM KoMHapTMeHToB. Onpenennre
COOTBETCTBHE MEKAY YKa3aHHBIMH BemecrBamu/pepmentamu (1-6) U KI1eTOUHBIMHU

cTpyKTypamu/komnaprmentamu (A-/).

BemecrBo/pepment:
1) Na,K-ATdaza;
2) AT®-cunTaza F-tuna;
3) raroko30-6-¢pocdarasa;
4) KapAMOIUIINH;
5) petienitop MaHHO030-6-(hocdara;

6) cynepoKCUAINCMyTasa.

Kuaerounas crpykrypa/®@epmeHT/BeliecTso
A) BHyTpeHH:s1 MeMOpaHa MUTOXOHAPUI

b) memOpans! 1M30coM

B) nepoxcucombl

I') nnasmaTtuueckas MeMOpaHa KHUBOTHOM KJIETKH

J1) mosocTH 3HI0MIa3MaTHYECKOTO PETUKYITyMa

BemecTBo/pepmenT

Kierounasi cTpyKkTypa/KOMIapTMEHT




