buonorua-11

Wudp 42443474
Mpeamer Buonorus
Knacec 11

ID npodwmna 972767

3apanHue ID2 (3apaua he 1281311)

Ha pucyHke nokasaH nonepeuHblii cpes cte6ns (A) u npoogsuero nyyka (b) paecrta (Potamogeton sp.).

OcHoBbIBasACb Ha aHaTOMUYECKNX 0CO6EHHOCTAX pacTeHus, yKa)xute AN KaXaoro us cnegyroumx yTBep)KAeHMﬁ,
AIB/IA€TCA OHO BEPHbIM WU HEBEPHbIM:

OTBeT yYyeHuka

% [laHHOe pacTeHune — Me30buUT

X B aspeHxuMe pacronararoTcs KieTKN MexaHU4eCcKom TKaHu — 6paxuckiepenabi
% [N pacTeHus xapakTepHa aycTena

v [poBogsLme ny4Yku 6uKonnatTepasnbHble OTKPbITble

v AapeHxuma COCTOMT U3 KNEeTOK MapeHXMMHO hopMbl

% B npoBoAsALMX Ny4YKax peayumposaHa Gpnosma

Bpems oTeeTa: 19.03.2022 10:04:21

Bannbi: 2.5u33

3apaHue ID3 (2apaqa N2 1281315)

Ha doTorpadusx npescraBneHbl y4acTKu Cpe3oB NPOBOAALLEi TKaHM Bbicluero pacteHus (Embryophyta).

HIAHAN 1A R




[ins KaXKA0ro U3 criefyoLLUX YTBEPXKAEHUIA YKaXKuTe, ABNISETCA OHO BEPHbIM U HEBEPHbIM:

OTBeT yYyeHuka

v Yepes CTPyKTypbl, 0603Ha4eHHble Lndpamm 1-2, COeAMHSAIOTCSA NPOTOMIACTbl COCEAHMX KIETOK
X Lindppamu 1-2 0603Ha4eHbI OKaiMIIEHHbIE Mopbl, Ludpoit 3 — npocTas nopa
PacTBOp Mo NpoBoAALMM a51eMeHTaM, NokasaHHbIM Ha GoTorpadusx, MOXeT NepefBUraTbCs Kak OT KOPHe K
NCTbAM, TaK 1 B 06paTHOM HamnpaB/ieH!K
Ha pvcyHke nokasaHbl Hanbosnee coBepLUeHHble MPOBOASLLME 9/IEMEHTbI LIBETKOBbIX pacTeHuit (Magnoliophyta), no
KOTOPbIM BOAia NepeMeLLaeTCcs C Haubonblieid CKOPOCTbIO
v Ha doTorpadusx nokasaHbl cocyfbl, NPOBOASALLAN TKaHb — KCunema
Y LBeTKOBbIX pacTeHuit (Magnoliophyta) HE BCTpeuatoTcs NpoBOAsLLME 3N1EMEHTbI NMOJ06HbIE TEM, YTO NoKasaHbl Ha
puCyHKe

x

Bpems oTBeTa: 19.03.2022 11:45:25

Bannbl: Tus3

3apaHue ID7 (2apaqa e 1281342)

Mepep BamU cxeMa CTPOEHUS KNETKU HEKOro 3YKapuoTMYECKOro opraHuama.
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JAnsA KaXxaoro Us cnepyrowmx yTBep)KAeHMﬁ 0 AaHHOM opraHu3sMe yKa)xuTe, AB/I1€TCA OHO BEPHbIM U1 HEBEPHbIM:

OTBeT yY4eHuka



% [laHHbI opraHW3mM cnoco6eH NUTaTbCs TOJIbKO aBTOTPOPHO

« [laHHbI opraHnsm npuHagnexuT K cyneprpynne SAR

% [pefok faHHOro opraHMama Mnosyyu CBOM XJIOPONacT B pesyfibTaTe BTOPUYHOIO 9HAOCUM6EUOreHe3a
« B xnoponnacte gaHHOro opraHMamMa B 3Ha4UTENbHOM KOJIMYECTBE NPUCYTCTBYET xnopodunn b

« [laHHbl opraHn3m o6nagaeT U30OKOHTHBIM XXIYTUKOBbIM anmnapaTom

v OpraHenna nog undpoii 17 cofep>uT 3anac NMTaTeNnbHOro BeLecTsa

Bpems oTBeTa: 19.03.2022 10:08:27

Bannbi: 0.5us3

3apanue ID8 (3apaua he 1281347)

3TOT CTpaHHbIii He6ONbLLOI opraHu3m 6bin BriepBble 06HapyXeH B KoHLe XIX BeKa Ha CTeHKax MOPCKOro akBapuyma, u
NULLIb HeJaBHO YAANI0Ch HaliTU CBUAETENbCTBA ero NPpUCYTCTBUSA B IMKOIA Npupoae.

DudpwIIApHEbIE
KJIeTKY

Hop3anbHEIE
3MMOepMasTbHbIe KJIETKN

KPMCT aJInvdecKue
KJIeTKU

CexpeTopHbIe
KJIeTKM

JIunodwmbHas

BenTpanbHbIe
B o KJIeTKa
MMIepMaTbHbIe KJIeTKN! €HTPaIbHbBIN

JKTYTHK

[ins KaXKAoro U3 criefyoLLUX YTBEPXKAEHUIA 0 laHHOM OpraHM3Me yKaXXuTe, IBNIIeTCA OHO BEPHbIM MU HEBEPHbIM:

OTBeT yY4eHUuKa

% [laHHbli OpraHM3m nepemMeLLaeTcs B OCHOBHOM 3a CHET paboTbl TaKMX 6e/IKOB KaK MUO3UH 1 akTWH

% [laHHblii opraHn3m uMeeT NpoToHedpUAMM B Ka4ecTBe OpraHoB BblfeneHus

v [laHHblil opraHuam oTHocuTes K Tuny MnactuHyaTble (Placozoa), BKtoYatoLeMy BCero HeCKobKo BUL0B

% [laHHbIll OpraHW3M NUTaeTcst B OCHOBHOM MyTeMm (haroLnTo3a 0CcefatoLnxX Ha ero MoOBEPXHOCTb MULLLEBbIX HYacTuL
OcHoBHas (QyHKLMS CEKPETOPHbIX KNETOK, PacroJIOXeHHbIX TONbKO MO Kpato Tena — NpoAyKLMA NuileBapuTebHbIX

« (epMeHTOB, a MMNodunbHble KNETKK, PacronoXeHHble Ha BEHTPaJIbHO CTOPOHe, BblAeNAT HelponenTuabl,
perynupytoLne nosefieHne opraHusmMa

« [laHHbli1 opraHn3mM nmMeeT AunnodasHbIf XU3HEHHbIN LMK ¢ raMeTU4YecKon pegykLnen

Bpems oTBeTa: 19.03.2022 10:10:06

Bannb!: 2.5u33

3apaHue ID9 (3agaua he 1281348)



B 2007 ropy y no6epexxbs ®ununnuH Ha rny6uHe okono 2500 M npy NOMoLLM AUCTaHLMOHHO-YNPaB/sieMOoii Cy6MapHHbI
«ROV Global Explorer» 6b1710 06Hapy)KeHO Heo6blYHOE XUBOTHOE, AJIMHON [0 9 CM, U3AaneKa HarnoMHuHalolLee Kanbmapa
1 Ha3BaHHOe uccnegoBaTensmMm «squidworm» («kasibMapouyepBb»), WK No-HaydyHoMy - Teuthidodrilus samae.

[ina KaXKA0ro U3 criefyIolWuX YyTBEPXKAEeHUIA 0 JAHHOM OpraHU3Me YKaXKuTe, IBNileTCsl OHO BEPHbIM U/IM HEBEPHbIM:

[aHHbI opraHu3M nepuoanYeckn IMHAET, copacbiBas CTapyro KyTUKYNy

[aHHbI opraHn3m BeAET 6EHTOCHbIN 06pas XXU3HU

CX0[CTBO A@aHHOIO OpraHM3Ma ¢ KasibMapoM MOXET CNy>XUTb NpuMepoM MIonnepoBCKO MUMUKPUK, NPY KOTOPOI
pAL SA0BUTLIX (HECHELO6HbIX) BULOB UMEKOT CXOLHbIE AAPKO Bblpa)KeHHble heHOTUNMYEeCcKne NpusHaku

[laHHbIN opraHnaM NpuHaanexuT K rpynne (mofgksaccy) ManoleTVHKOBbIe KonbyaTble YepBu» (Oligochaeta)
[aHHbI opraHn3m o6nafaeT BTOPUYHOW NOMOCTbIO Tena

[aHHbI opraHu3m o6nagaeT napanoansamu

e X xx

3agaHue ID14

Ha npuém K Bpady o6paTusnicsi My)>X4MHa c YKasiobaMu Ha NPOrpeccUpyioLLyIO B TeYeHUEe AHA MbILIEYHYIO YTOMJIAeMOCTb.
Mo pe3aynbTaTaM peHTreHorpagumn opraHoB rpyfHoii KneTku (A) BbisiBIeHO HOBOO6pa3oBaHUe CPeflOCTEHUS
(npocTpaHcTBa rpyAHOI KETKN MeXXAy ABYMS MyieBpasibHbIMU NOJIOCTAMU) C HEPOBHbIMU KOHTYpaMu. Mo AaHHbIM
KOMMbloTepHol ToMorpadum (B, C) 3anofo3peHa 3noKayecTBEHHasi ONyxosb TUMyca — UHBAa3MBHasi TUMOMA; OTMEYEHO
BpacTaHue B NepuKapg, (C HaIMYneM XXUAKOCTHU B NepuKapae) U KeTyaTKy cpefocTeHus. U3BecTHO, YTo y OKONo
YeTBEPTU NaLMEHTOB C TUMOMOW AMarHOCTUPYIOT ayTOMMMYHHOe 3a6oneBaHne MMacTeHUs rpaBmuc, KOTopoe
paseuBaeTcs BCeAcTBUe U36bITOYHON NpoAyKUuuU T-nMMdoLUTaMy aHTUTEN K ANUTONAM KeTOK 3nNuUTeNnanbHom
TUMOMBbI, UMEIOLLLMM CXOXKYIO CTPYKTYPY C Cy6beMHULLaMM aLleTU/IXOJIMHOBOTO peLenTopa.




MNpasoe JNlesoe

nérkoe nérkoe
Tpaxena

Aoprta

[nsa Ka)xaoro U3 cnepylowmx yTBEPXKAEHUIA YKaXKUTe, ABNSIeTCA OHO BEPHbIM U HEBEPHbIM:

OTBeT yyeHuKa

Mpu coaBNMBaHUM OMyXOsbHO BEPXHEN MOJION BeHbl 6yAeT OTMEYEHO HabyxaHWe 1 PacLUMPEHVE BEH Ha XXMBOTE U
Horax

« [lpy neyeHUm rNOKOKOPTUKOCTEPOUAAMM MbllLEYHas yTOMISAEMOCTb CTaHET MEHee BblpaXKeHHO

[lnst TUMOMbI XapakTepeH MeCTHO-pacnpoCTpaHeHHbI NPOLLeCC C NpopacTaHueM B OpraHbl CPeAOCTEHUS, lerkue u
nnespy

Mocne ymepeHHo Gpr3nyeckoi Harpysku y nalmeHTa MOXXHO OTMETUTb NTO3 (HEMPOU3BOJIbHOE OMNyLLEHWE BEPXHErO
BeKa) U CHUXKEeHUE CUJbl PYKOMoXaTus

Mpu yCNOBUM XMPYPrUUYECKOTO yaaneHust TUMOMbI MOXHO OXWUAaTb UCYE3HOBEHUE CUMMTOMOB MUACTEHUU
MaccuBHOE HaKoMeHWe XXMAKOCTH B MepuKapae NposiBSETCS BblpaXKeHHbIM MOBbILIEHWEM apTepuanbHOro
LaBneHus

v

x

v

x

Bpems oTBerTa: 19.03.2022 107:22

Bannbl: 1us3

3apanue ID15 (3apaua Ne 1281457)

Fa3006MeH MeXAay anbBeonamu 1 JIEroYHbIMU KanunisipamMmm NPpUBOAUT K MOBbILLEHNIO KOHLIEHTPaLIMK KUC/IopoAa 1
CHU)KEHMIO KOHLL@HTPaLMK Yr/IeKUCIOoro ra3a B MasioM Kpyre KpoBoo6palueHus. [lanee Kpoeb NocTynaer B
MarucTpanbHble apTepum 60MbLIOrO Kpyra, rae uccnefoBaTesio BO3MOXHO OCYLL,eCTBUTb U3MEpeHHe ra3oBoro CocTaBa
nnas3mbl KPoBM (a TOYHee, MapLuanbHblii faBNieHuii rasoe — p0,, pCO,) Bosiee HU3KMe 3HauYeHUsI NapLUanbHOro

AaB/ieHUA CBUAETeNbCTBYIOT O MeHbLUeM o6beme pacTBOpPEHHOro COOTBETCTBYIOLLLEro rasa.

MpeacTaBbTe, YTO U3 KPOBOTOKA OAHOMOMEHTHO 6b1nn 3/IMMUHUPOBAaHbI BCe 3pUTPOLUTDI, NPU 3TOM Nerkue
¢yHKI.|MOHMPYIOT HOpMa’sbHO, U Cpa3y nocie 3aToro npon3sefeHo usMmepeHume rasoBoro coctaBa Kposu.

JAnsa KaXkaoro U3 cnepyrowmx yTBep)KAeHVIﬁ YKaXKuTte, AB/IS€TCA OHO BEPHbIM WU HEBEPHbIM:

OTBeT yyeHuKa

B fanbHeiilleMm, KIETKM OpraHn3ma UCMbITatoT TSXXENY MNOKCUIO BCNEACTBUE HEA0CTAaTOYHOCTH PaCTBOPEHHOIO B
KPOBW KUcnopoaa

% ApTtepuanbHoe pOy He U3MeHUTCS

X O6Lee copepxaHue KUCNOPOAa B apTepuanbHOn KPOBU HE M3MEHNTCS

x AptepuanbHoe pCOy He U3MeHUTCA
KneTkn opraHnama UCnbITaloT TSXKENYIo MMNOKCUI0 BCeACTBME PE3KOro, 0OLHOMOMEHTHOIO C 3IMMUHaLNel
apuTpoumMTOB, NasieHus pOy B nnasme




| v 06Lee coaepkaHve yrinekncoro rasa B aptepuanbHON KpOBM HE USMEHUTCSA

Bpems oTBeTa: 19.03.2022 10:19:25

Bannbl: 1us3

3apaHue ID19 (3apaua N2 1281469)

HekoTopbiM NIOAAM KaXKeTcsl, YTO 6MOXMMMUSA — OYeHb CIIOXKHas HayKa, MOTOMY UTO ee u3y4eHue TpebyeT 3anoMuHaHus
MHO)XeCTBa coegMHeHu. B yacTHocTu, cornacHo E. coli Metabolome Database MeTa60n10M KuLIEYHOI NaNOYKK
(Escherichia coli) copepXuT kak MUHUMYM 3755 Manbix Moniekyn. OgHaKo NoAo6Has No3ULMs COBEPLUEHHO He BepHa!
[leno B TOM, UTO MHOrMe 6MOMOEKY bl CUHTE3UPYIOTCA NyTeM 06 beMHEHNS OTHOCUTENIbHO HE6ObLIOrO KOIMYecTBa
TUNOBbIX 3BEHbEB, C/IOBHO XXUBbIE OPraHu3Mbl UrpaloT B XMMUYECKUIN KOHCTPYKTOP. Ha NnpaKTuke 3HaHUe OCHOBHbIX
6510K0B MeTa60n1M3Ma, a TaKXKe Croco60B UX COeUHEHS MNO3BONSIET A0CTAaTOYHO YBEPEHHO OPMEHTUPOBATbCS B
MHoroo6pa3uu 6uonormyeckux BewiecTe. Ha pucyHke npeacraeneHa ogHa U3 Moneky, KoTopas B 60nbLumx
KONMYeCTBaxX NPUCYTCTBYET B LUTONNa3Me MuKobaktepuii (Mycobacterium), B Tom uucne — Manoukmn Koxa
(Mycobacterium tuberculosis), onacHeiiliero Bo36yauTens Ty6epkynesa. Mbi Bbigenunu yeTbipe ee pparMeHTa YepHbIM
LBeTOM (Y4TUTE, YTO HEKOTOPbIE aTOMbI U CBSI3U OCTanucb 0603Ha4YeHbl cepbiM). O6paTuTe BHUMaHKe, YTO (pparmMeHTbl
2 n 3 nepecekatorcs.

H3C,.-\ /O
dparmeHT 17

=, ®parMeHT 2

" dparmeHT 4

O o)

BHumaTenbHo paccMoTpuUTe PUCYHOK, nocrne 4yero sb|6epwre, KaKue yTBepXXaeHus ABNAI0TCA BePHbIMMU, a Kakue —
HeBepHbIMU:

OTBeT y4yeHuKa

v [pencraBneHHoe coefiMHeHMe BKIIlOYaeT B CBOM COCTaB OCTaTOK MaHHO3bI
MpencTaBneHHoe coefiMHeHUe BKITKOYaeT OCTaTOK aMUHOKMCIOTbI LIMCTENHA, KOTOopas He ABNIAETCA MPOTEUHOreHHON,
MOCKOJIbKY HaxoamnTcs B D-koHdurypauum

v OparMeHT 3 MOXeT 6bITb 06HapYXXeH B MypenHe

v B npeacraBneHHoM coeanHeHun npucytcTeyeT B-O-rnkosnaHas cBsasb

v B npepcraBneHHoM coeavHeHun npucyTcTeyeT N-rnmkosmnaHas cBs3b C aMUHOKWUCIOTON

%X ®parMeHT 4 MOXeT 6bITb O6HapPYXXeH B MUNuAax

Bpems oTBerTa: 19.03.2022 11:57:24

Bannbl: Tus3

3apaHue ID20 (3apaua N2 1281472)

OpHUM U3 Haubonee usyyaemblix AIBJIEHUIA B COBPEMEHHOM HayKe siBNisieTcA perynvpyemMas Kneto4yHasa cMepTb,
NMOCKOJIbKY OHa JIe)XUT B OCHOBE MHOIMX dmsuonoruqecmx W naTonoruyeckux npoweccos. Ha pucyHke I/I306pa)KeHbl
ynpouieHHble cobbITHA, KOTOpble CBA3aHbl C TeéM, KaK KJ1IeTKU UHULUUPYIOT CBOIO ruéenb. 06paTuTe BHUMaHUe Ha To,
YTO AaneKko He Bce nocnefoBaTesibHble CO6bITUS COeAUHEHDI CTpeJZiIKkaMM1 Ha cxeMe - Mbl NpegnaraeM eamMm paaoﬁpaTbcn
B UX CBA3U CaMOCTOSATEJIbHO.



B pamke 1 Bbl MOXKeTe BUAETb, KaK aKTUBHOCTb HEKOTOPbIX 6enKOB 3aBUCUT OT COCTOSIHUSI OCTAaTKOB LIUCTENHA B UX
cocTase.

PaMkKa 2 nzo6paxkaet AiBe peakLuu, KOTopble coco6eH KaTausnpoBaTb LTO30/bHbIN pepmeHT XDH B 0fjHOI U3 CBOUX
¢hopM (Mbl yMbILLIEHHO He YKa3biBaeM cooTBeTCTBUE hopma/peaKuus).

Pamka 3 unnioctpupyet KoHBepcuio popmbl 1 XDH B popmy 2 nop aevicteuem npoteasbl XDH-XO-P, B Hopme
NOKanu3oBaHHON B MUTOXOHAPUSAX.

Cas — ¢epMeHTbI Kacna3sbl (npoTeasbl); proCas — Ux HeaKTUBHble opMbl; CTS — epMeHTbI KaTencuHbl (MOLLHbIe
Hecneuuduyeckmne npoteasbl); CAPN — npoTeasbl KasnbnauHbl; CytC — uutoxpom c; MPTP — komnnekc 6enkos
MUTOXOHAPUWanbHol nopbl; CypA — 6enok-aKTuBaTop 3HAOHykKnea3s; TL| — aneKTpoH-TpaHcnopTHas Lenb; AOK -
aKTuBHble popMbl Kucnopopaa; (-AT®d) Hap peakumeli 0603HaYaeT pacxof, 3TOro CoeMHEHUs1 B Xofe NpoLecca;
cuuTaiTe, uto 1 k/la uncneHHo paseH 1000 r/monb. HasBaHus Apyrux 6eNKOB Mbl YMbILLIEHHO He pacluMpoBbiBaeM.

B Tex cnyyasx, Korja npoLecc KOHTPONUPYIOT HECKOJIbKO (haKTOPOB, OHM MOTYT AeiicTBOBaTb HE3aBUCUMO, a NpU
COBMECTHOM AeicTeum ux adpdekTbl cymmupytotcs. NMpu peLueHun 3apaaHus He 3abblBaiiTe 06 ocMoTUYecKUX addekTax,
a TaK)Ke 0 TOM, YTO MUTOXOHAPUM CIYXKaT OJHUM U3 AENO, NOT/OLAIOLL UM KalbLUii MPY ero NoBbileHn B LuTo30e!
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[Ansa Kaxporo us yTBep)KAeHVIﬁ BblsepMTe, fiB/iIfeTCA OHO BEPHbIM U/ HeBEPHbIM:

OTBeT y4yeHuKa

Bpems oTBeTa:

Bbannbi:

®opma 1 XDH kaTanuaupyet peakuuto 1

Bbicokas KoHueHTpauna AOK B LUuTo30/1e BbI3bIBAET BbIXOA LMTOXpoMa C U3 MUTOXOHAPWIA Yepes Bax/Bak-nopbl, 4To
npuBoauT K Cas3-3aBUCHMMOW KITETOYHON CMepTu

B cnyyae ymepeHHoro nosblweHnss AOK ncknounTenbHo B MaTpuKce, Lo6aBfeHne MHIMGUTOPOB KaTerncuHoB
npuBegeT K TOMY, YTO [ONS KNEeTOK, NPETEPNEBLUNX CMEPTb, CHU3UTCS

MHrméuTopbl Kacnas cusbHee NoAaBAlT KNETOYHYH CMEPTb, BbI3BaHHYHO BbICOKOW KOHLeHTpaunein AOK B
LITO30J1€, HEXENMN BbI3BaHHYO HU3KOWN KOHLeHTpauuein AOK B uutosone

B Tex cnyyasx, korga aHepreTuyeckunii MeTabonnaM KIeTKU CyLLeCTBEHHO HapYLLEH, SHAOrEeHHbIe CTUMYIbI
BbI3bIiBatoT Cas-3aBUCMMbIN anonTos

MpY 0AHOBPEMEHHbIX YBENNYEHUN BHYTPUKIIETOYHOM KOHLIEHTpaLmm CaZ* 1 MHru6mupoBaHum Kacnas, GparMeHTaLms
anepHon IHK He 6yneT nponcxoamutb U3-3a oTcyTcTBMUA Cas3-3aBMCMMOro anonTtosa

19.03.2022 10:42:16
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3apanue ID21 (3apaua N 1281474)




BakTepuanbHas ¢ochoTpuactepasa (PTE) katanusupyet rugponus P-0, P-F, P-S cBsizeii B pa3nuyHbIX MHCEKTULMAAX U
¢docdopopraHmueckux HepBHbIX saax. O6LLyI0 CXeMy peaKLuu Bbl MOXKeTe BUAETb B BEPXHEI YaCTU PUCYHKA.
KpucTtannorpaduyeckue paboTbl nokasanu, YTo pepMeHT cBA3bIBaeT CBOM Cy6CTpaTbl NPY MOMOLLM TPEX Y4aCTKOB B
aKTUBHOM LieHTpe. B 2001 rogy Chen-Goodspeed ¢ Konneramu pelunnm BbIACHUTb, KaKUMU aKTopaMu perynupyetcs
cy6cTpaTHas cneuuduyHocTb PTE. [1ns aToro oHu Bocnonb3oBanncb 6M6amoTekoi pochopopraHuyecKux coesuHeHui,
npefCcTaB/IeHHOI B HMXKHEN NeBol YacTu pucyHKa. Kaxaoe 13 BelecTB A06aBnsanm K pepMeHTy, nocne 4Yero uamepsnu
KMHEeTMYecKMne napameTpbl peakuuu. B kauecTBe kKputepus addekTuBHocTH hepmeHTa UCNONb30BaNU BETMYNHY
kcat/Km- PesynbTaTbl HEKOTOPbIX M3MEpPEHUii Bbl MOXKeTe 06HapY)XUTb B MPaBOW HUXXHE YacTn pucyHka. Mbl Takke
yKasanu npumepHoe cooTHoLleHne 3 eKTUBHOCTEl KaTanu3a ANsl KaXKAo0i napbl coeauHeHuii (koadduumeHT
cenekTUBHOCTHU S/R, B NpaBOM BEPXHEM Yy OKOLLKA).
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BHUMaTeNIbHO pacCMOTpUTE PUCYHOK, MOC/Ie Yero Ans KaXAo0ro U3 yTBepXAeHuil BbibepuTe, iIBNSIeTCA OHO BEPHbIM MU
HEeBEepHbIM:

3ameHbl Phe132Gly/His257Tyr npuefyT K TOMY, 4To Ans napbl S-11/R-1l koapdULUMeHT cenekTMBHOCTHN CTaHeT Bbille
1/1

®epmeHT ¢ myTaumeit lle106Gly 6ynet umeTb 6onee BbICOKUN KOIPPULMEHT CENEKTUBHOCTU B OTHOLLEHWM Napbl S-
IV/R-IV, Hexxenn depmeHT ¢ 3ameHamum lle106Gly/Phe132Gly/His257Tyr/Ser308Gly

MyTtauus Gly60Ala npuseget K ToMy, uto Ans napbl S-11I/R-11l koadpdULUMEHT ceneKTUBHOCTU CTaHET HMKe 32/1
depmeHT ¢ MyTaument Gly60Ala 6yneT uMeTb 60iee BbICOKUI KOIDOULMEHT CeNeKTUBHOCTM B OTHOLLEHUU Napbl S-
VII/R-VII, Hexxenn pepmeHT ¢ 3ameHamu lle106Gly/Phe132Gly/Ser308Gly

[na pepmeHTa AuKoro Tvna KoaG ULMEHT CENEKTUBHOCTU B OTHOLLEHNUM napbl S-IX/R-IX 6yaeT Huxe 93/1

B oTHowweHnn napbl S-IX/R-IX koaddUUMEHT ceneKTMBHOCTH ByAeT yMeHbLUaTbCs B psay GepMeHTOB ¢ MyTaL MU
Gly60Ala — lle106Gly — 1le106Gly/Phe132Gly/His257Tyr/Ser308Gly

<

X < < < X%
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3apaHue ID25 (3apaua N2 1281486)



Ha pucyHke nzobparkeHa cxema TpaHcnopTa BewiecTBa X B K/ETKY C MOMOLLbIO OHOrO U3 TUMOB TPaHCNOPTEpOoB..

Hu3Kaa KOHLeHTpauma X

BHeKneTtoyHoE
NPOCTPAHCTBO

Untonnasma

BbiCOKaa KOHLeHTpauma X

MpoaHanusupyiTe NpefcTaBNeHHYIO CXEMY U A/ISl KAXKA0r0 U3 CNeAyIoLL X YTBEPXKAEHUI YKaXKuTe, AIBNSIeTCS OHO
BEpHbIM UK HEBEPHbIM:

OTBeT y4yeHuKa

BelecTBO X TpaHCMOPTUPYETCA B KNETKY N0 MeXaHW3My BTOPUYHO-aKTUBHOIO TpaHcnopTa
BelecTBo X MOXET ABNATbCA aMUHOKUCIOTON

YBenunyeHme KOHLEHTPaL M1 MOHOB HaTPUA BO BHEKIETOYHON cpefe NPUBEAET K CHUKEHUIO TpaHcnopTa BelecTBa X
B KJ1eTKY

Tun TpaHcnopTepa, M306paxEHHbI Ha cxeMe, MOXeT QYHKLMOHUPOBaTb B NMoyke

MOHbI HaTpWA TPaHCMOPTUPYHOTCS B KNETKY N0 MexaHWu3My npoctoi anddysmm

NHrnéuposaHue TpaHcnopTepa SGLT2, nogo6Horo npuBeieHHOMY Ha CXeme, CMocoBHO NpefoTBpaLLaTh
peabcopbumio MOKO3bl B HEDPOHAaX, YTO MOXET UCMONb30BaTbCs AN1A eYeHust caxapHoro guabeta Il Tuna

X < %x <<
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3apaHue ID26 (2apaua N2 1281488)

[bixaTenbHas Lenb MMTOXOHAPMﬁ — OAWH U3 OCHOBHbIX ﬂyTeﬁ cuHTe3a AT® B kneTke. icnonb3oBaHue pa3nnyHbIX
MOAYNATOpPOB AbixaTeNbHOW Lienun (CM. PUCYHOK HVI)Ke) no3BosiieT paccyuTaTb pas/ityHble meTabonuyeckue

napameTpbl.

PoTteHOH AHTUMULUH A OnnromnumH H*

H* H* H+ J-H+




POTEHOH, aHTUMULUH A 1 OIUrOMULIUH UHIMGUPYIOT COOTBETCTBEHHO KoMmneKcebl |, Il u V. FCCP aBnsetcs
NpoToHohOPOM — OH NMO3BONSIET MPOTOHAM CBO60HO NPOHMKATb Yepe3 MUTOXOHAPUANbHYIO MeM6paHy.

U3yunte npepcTaBneHHylo cxemy u nonymaﬁTe, KaK noesusieT Ha pa60Ty AblxaTeNbHO Lenu aob6aBneHue B KNneTKy
Ka)<A10ro U3 selecTs. [1ns KaXKa0ro U3 cneayowmnx yTBep)KAeHMﬁ YKaXkxute, ABNeTCA OHO BepPHbIM WU HEBEPHbIM:

OTBeT yY4eHuKa

[o6aBneHne poTeHoHa crnoco6eTByeT HakonneHnto NADH

[o6aBneHne ofMroMuLumHa NoBbICUT NOTPEGeHNE KIETKOW KUCnopoaa

MakcmmanbHoe noTpebneHve kucnopoga focTturaetcs gob6asneHmem FCCP

[o6aBneHne FCCP nonHocTbio 6nokupyeT npoaykunto ATO B kneTke

YT06bl OLEHNTb, KaKoW NPOLIEHT NOTpetneHUst KUCIOPOAaA KIIETKOW CBsi3aH ¢ npoaykuuein AT, Heo6XoAnMo
[06aBUTb ONIUTOMULIUH

[o6aBneHne KOM6MHALMKN POTEHOHA M aHTUMMLMHA A NO3BOJIAET OLeHUTb HEMUTOXOHAPManbHOe NoTpebneHne
KMUCnopoaa KneTkom

C S xx<

<

Bpems oTBeTa: 19.03.202211:37:01

Bannb!: 2un33

3apanue ID27 (3apaua N 1281491)

Ha pucyHke M306pa)KeHa cXemMa o4HOro U3 TUNoB KJ/1€TOYHbIX KOHTaKTOB.

@©
=
3
s MpomexxyTouHble
E dunameHThbI
=

AKopHble
pe 6enkun
©
o
(o)
=
[J)
=

TpaHcmembpaHHbIN 6enok

) JlamuHUHBI
6a3anbHO membpaHbl

BHeK/NeToYHOEe NPOCTPaHCTBO

I/I3ytmre CXeMy U Ana KaXKaoro us cnepyrowmx yTBep)KAEHVIFI YKaXxuTte, ABNs1€eTCAA OHO Be€pHbIM WU HEBEPHbLIM:

OTBeT yYyeHuKa

% OcHoBHas GYHKLMSA M306PAXKEHHOTO Ha CXeMe KOHTaKTa — TPaHCMOPT BELLECTB MeXAay K/ieTKamu
v Ha pucyHke nsobpaxeHa cxema rnosygecMocoMbi
% B bopMMUpOBaHUM LAHHOMO TWMa KOHTaKTa MPUHUMAET yyacTue KnayamH



v [IpoMexyTouHble GuiaMeHTbl, C KOTOPbIMU CBA3bIBAETCA AaHHbIM TUMN KOHTaKTa, MOryT COCTOATb U3 KepaTuHa
v Hawnbonee 4acTo AaHHbIM TUM MEXKIETOUHbIX KOHTAKTOB BCTPEYAETCS B HEPBHOM TKaHW
% [laHHblil TUM KOHTaKTa orpaHuymBaeT Andadysuo MOHOB
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3apaHue ID31 (2apaua N2 1281503)

OTHOCUTENbHO HEe,aBHO 6bIsI0 YCTAHOBJIEHO, YTO HacekoMbIXx (Insecta) cneflyeT paccMaTpuBaTb KaK CyXonyTHYIO BEeTBb
pakoo6pasHbix (Crustacea). 3To OTKpbITUE U3MEHWUO B3MAAbI HA 9BOJIIOLMIO KaK paKoo6pa3HbIX, TaK U HAaCEKOMbIX,
chopMupoBaB npefcTaBnieHne o TakcoHe Pancrustacea, KOTopbiii 06beAUHN PaKOO6pa3sHbIX C LUECTUHOTUMHU
(Hexapoda, HacekoMble 1 ux 6ankaiumMe poacTBEHHUKU). OfHaKO, HECMOTPS Ha MHTEHCUBHbIE UCCNef0BaHUs, TOYHas
KapTUHa POACTBEHHbIX CBA3€eii pa3nuyHbIX JIMHUIA paKoo6pa3HbIX elle He ycTaHoBNeHa. HuyKe npuBepgeHa ¢unorenus
PaKoo6pasHbIX U UX GNMKaNLLIMX POACTBEHHUKOB M3 TUNA YIEHUCTOHOIMe, MOCTPOEHHasA Ha OCHOBE 60/bLIOro 06bema
reHOMHbIX AaHHbIX (Schwentner M. et al., 2017). ina kaXgoro yana npegnaraeMoro Aepesa npueefieHa nogAepXxka
TONoJIOrUM B 3aBUCUMOCTU OT NPUMEHSIEMOro MeTofia BbIYUCIIEHMNIA U MaTPULLbl: YEPHbIii LiBET 03Ha4YaeT BbICOKYIO
NoAAepXKY, KpacHbl — HU3KYIO NOAAEPIKKY, a YXENTblil - BApbMPOBaHUE CTENEeHU NOAAEPIXKKU B Pa3HbIX UTepaLusaX
meTopax. Ecnu 6onbluoe Yucno pasHbIX METOAOB C UCMOJIb30BAaHMEM Pa3HbIX MaTpPUL, A6MOHCTPUPYET HU3KYIO
NOAAEPXKKY, 3TO 03HAYaAET BbICOKYIO BEPOATHOCTb TOFO, YTO TOMOJIONUSA B 3TOM AiepeBe B peasibHOCTU MOXKET OKa3aTbCs
APYroii: UMeloLLMecs JaHHble He NO3BONAIOT YTBEPXKAATb UCTUHHOCTb 3TON TOMOMOMMU.

Anoplodactylus eroticus

u Limulus polyphemus Chelicerata < ;)
_l I Leucauge venusta &\'/ —
Ixodes scapularis Matrix 2

Matrix 5
Matrix 3
Matrix 4

PhyML PCMA

RAXML
ASTRAL

Glomeridesmus sp.
Craterostigmus tasmanianus

298 or 0.99

Myriapoda

1 - Strigamia maritima {6=<880r056=098
ryptops hortensis ;g?gé’g;m -
. Derocheilocaris remanei Mystacocarida SUERRLCIGISMONg Shet
. Par idea sp. o 9
Cylindroleberidinae  Ostracoda C ; S
-| Eusarsiella sp. ' \; 3
u Argulus siamensis Branchiura §\' > 8
Chthamalus fragilis Thecostraca {?ﬁg
E Caligus rogercresseyi S
Lernaea cyprinacea w{
l - n Tigriopus californicus Copepoda \Z §
Temora longicornis K g
‘ Cal. fil hicu: g
HI— Speonebalia c'annoni W §
B Neogonodactylus bredini Mal acostrag% o
Caprella sp.
l Litopenaeus vannamei
- Palaemon suttkusi
B Lightiella incisa e 5
Hutchil riella macr: th 53
- Branchinella herrodi 8
. Triops australiensi : ﬁ g'
! . Daphnia pulex Brancmopoda/ ™ 2
Ozestheria rubra )\/ o
B Lasionectes entrichoma (1) 3=>
E | !Lasionectes entrichoma (2) ‘ %
L | Xibalbanus tulumensis (1) §
.‘Xibalbanus tulumensis (2) v &
H s Anurida maritima =2 2
Acerentomon sp. AD-2013 8
Occasjapyx japonicus S_
n Meinertellus cundinamarcensis Hexapoda e
m Thermobia domestica \
m Drosophila melanogaster

0.1

ﬂpoaHanMsupyﬁTe npeacTaB/IeHHYIO CXeMy U AJ1 KaXXKA0ro us cnegyrouwmx yTBep)K,quMFI YKaXKuTte, ABnifeTca oOHO
BE€PHbIM UN HEBEPHbIM:

OTBeT yY4eHuka

TakcoH Mandibulata, 06befuHstOLWMII MHOTOHOXeK (Myriapoda) M pakoo6pa3sHbix B LUIMPOKOM CMbicIie (BKtoYas

LLIECTUHOTUX), ABNAETCS MOHObUNETUYECKUM
' Y3en, B KOTOPOM pacxofsaTcs BeTsu Pemuneauii (Remipedia) u LectuHorux (Hexapoda), MeeT HU3KyHO NOAAEPXKKY
CornacHo Tonosoruu npeacTaBneHHoro aepeea Pemunennn (Remipedia) SBASOTCS CECTDUHCKOM K FPYMNON K



LLlecTuHorum (Hexapoda)
v Bbicwue paku (Malacostraca) He ABAsOTCA 6MKaNLLUMU CPEAN PAaKOOBPa3HbIX POACTBEHHUKaMU HacekoMbIM

Huskue noaaepXKun Tononoruu gepesa B oCHoBaHUW LLlecTUHOrmx (Hexapoda) Nno3BONAKT NPEANOSIOXKUTb
BO3MOXXHYIO HeMOHOdJI/IJ'IeTVI‘-IHOCTb TaKCOHa

X [lpefcTaBrieHHble laHHbIe MO3BONAT paccmaTpuBath rpynny Cephalocorida kak BepoATHbIX MPeAKOB HACEKOMBbIX
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3apaHue ID33 (Zapaqa N2 1281509)

Mup PHK — runoteTmuyeckuit aTan BO3HMKHOBEHUS XKM3HU Ha 3eMie, Korja aHcaM6/11 MoneKyn pu6oHYK/IeMHOBbIX
KUCOT BbIMOMHANM KaK (GYHKLUIO XpaHEHUs reHeTU4Yeckoii MH(pOpMaLIMK, TaK U KaTaiu3 XMMUYECKUX PeaKLuid.
BnocneacTBuM U3 ux accoumauuii Bo3Hukna coepemeHHas [1HK-PHK-6enkoBas )u3Hb, 060cobneHHass MeM6paHoi oT
BHeLUHel cpeabl. Uaes mupa PHK 6bina Bnepeble Bbicka3aHa Kapnom Bése B 1968 roay. Bonpoc agontouuu
COBpeMEeHHbIX K/1eTok, ucnonb3aytouwmux HK B KauecTBe HocuTens HacnefcTBEHHON UHGOPMaLUK, OT FTMMOTETUYECKUX
npepkoB, ucnonb3ylowux PHK ans Tex ke uenei, octaeTcsi 04eHb AUCKYCCUOHHBIM. BeposiTHO, 60nbLuyto ponb B 3TUX
3BOJIIOLMOHHbIX NpoLLeccax Urpanu BUPYCbl, KOTOPble MOryT UCMONb30BaTb 06a TUNa HYKJIEUHOBbIX KUC/IOT B KayecTBe
HOCUTENs reHeTUYECKo MHpopmauumn. Ha unnocTpauumn HUXKe NpUBeAeHa A0BOJIbHO CMOpPHas, HO MHTepecHas runoTesa
MaTpuka ®opTepa, NpeanaraiolLas BO3MOXHbIA 9BONIOLMOHHBIN NyTb oT PHK-opraHnamos k JHK.

Mup PHK Nepexopn or PHK k AHK Mup OHK

PHK [AHK- — @ Bacteria
esupyc

PHK- @2‘;@/’
@ eupychb! PN _ﬁ@ Archaea
Obuwit @ // Lo

’
.
.
e,
el

NPRAWECTBEHHNK .
Bupycni-
r —’. Eukarya
OCHOBONONOXHAKA
PHK-knetku,
3apaxeHHble
AHK

I'IpoaHanuaupyﬁTe npeacTaB/iIeHHYIO CXeMy U A1 KaXXA0ro us cnegyroumx yTBep)KAeHMFI YKaXKuTte, ABnigseTca oHoO
BE€PHbIM WU HEBEPHbIM corslacHo HPeAnO)KeHHOﬁ KoHuenuyuu:

OTBeT yyeHuKa

PHK-Bupycbl aBnsatoTcsa noToMmkamu PHK-kneTok

MepBbiMu ncnonb3oBaTb [HK B KayecTBe HOCUTENSA rEHETUYECKON MHPOPMaLIMK CTann BUPYChbI

MepBble JHK-kneTkun nosiBunnck B xoae 3apaxenuns PHK-knetkn JHK-Bupycom

MepBble JHK-KneTKn nosiBUNNCh B Xo4e BCTpanBaHus reHoma PHK-Bupyca B reHOM xo3anHa

OpHouenoYeyHble HYKNenHoBbIe KUCNOTbl NOABUIUCH MO3Xe ABYXLENOYeYHbIX B NPOLiecce 3BOJIOL MK

[aHHas runoTesa cornacyetcsi ¢ Tem dakTom, 4to JHK — xuMuyeckn 6onee ctabunbHas Monekyna, yem PHK, yto

MOFJI0 CNOCO6CTBOBATL 9BOJIIOLMOHHOMY Nepexofly oT ucnonb3oBaHus PHK B kayecTBe HocuTenst Hpopmaumm K
ncnonbsoBaHuto AHK

X X< <X

<
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3apaHue ID36 (3apaua N 1281518)
( )

Huxke npuBepieHbl poTorpadum pa3nuyHbix HACEKOMbIX:




Mocne AaHHOﬁ ¢0pMyﬂVIPOBKVI 3apaHusa npueeneHbl Tpu CTOﬂﬁl.l,a J/IEMEHTOB AJ11 CONnoCTaB/IeHUA:

B neBom cTon6ue NpuMBefieH CNUCOK CUCTEMATUUYECKUX rpynn (OTPsiAbI UNU NOAOTPSAAbI) HaCEKOMbIX (CIUCOK
U36bITOYEH — B HEM €CTb JIULLHUE Ha3BaHUS).

B cpepiHeM cTon6Lie yka3aHbl Homepa doTorpaduii (camu GpoTo NnpuBefeHbl BbiLe).
B npaBom cTon6Le npMBeAeH CMUCOK TUMOB POTOBbIX annapaToB (CMUCOK U36bITOYEH — B HEM €CTb JIMLLHUE Ha3BaHUs).

3arnaHuTe B rnasa aTum YAUBUTEJIbHbIM CO34aHUAM U COOTHECUTE «NMOPTPETbI» HACEKOMbIX (Insecta) Cc
cUcTeMaTU4eCKUMM rpynnamMu, K KOTOpbiIM OHU OTHOCATCA U TUNaMU UMeIoLLUXCA Y HUX POTOBbIX annapaToB.

Kaxabisi 971eMeHT 13 cpefjHero cTobLya MoXHO COEANHUTL CTPEIKOMN TOJIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/6LE U/Wn
B NpaBoM cTos6Le. Kaxaas cTpesika Jo/DKHa 6biTb YHUKaIbHOM, T.€. MPOBECTY BE CTPESIKU OT ABYX 31eMEHTOB CPEAHEro
cTON16L4a K OfHOMY U TOMY XKe 37IeMEeHTY J1eBOro (MM MpaBoro) cTon6ua Heslb3si!

/[lns Toro, 4TO6bl POBECTYN CTPEJIKY NEPETAHUTE MbILLKOW 3/1eMEHT K KOTOPOMY Bbl IPOBOAUTE CTPEJIKY MOBEepX d/1eMeHTa
OT KOTOPOro AO/MKHA MATU CTPEsIKa U OTrycTUTe. YT06bI OTMEHUTL CTPESIKY MEXAY d/IeMEHTaMU MOBTOPUTE UX
repemMeLyeHme.

OTBeT y4yeHuka

‘ A) MpsiMokpsbinble (Orthoptera) ‘

‘ B) YXecTkokpbinble (Coleoptera) 1) JIvdkyLLmi ‘

‘ D) MepenoHyaToKpbisble (Hymenoptera) ‘

‘ C) MonysxkecTkokpbinbie (Hemiptera) 1) Cocywwuii ‘

1) dunbTpytoLnit ‘

‘ E) Yewwyekpbinbie (Lepidoptera) ‘ IV) M'pbi3yLmii ‘




F) OnuHHoycble AByKpbinble (Nematocera) V) [ pbI3yLLE-NMXKYLLNiA
doTo 4

G) KopoTkoycble AByKpblble (Brachycera) V1) Kontowe-cocyLumii
doTo0 5

H) TapakaHoBble (Blattodea) VII) PexxyLue-cocyLuymii

1) Bnoxu (Siphonaptera) VIIl) XBaTaTenbHbIi (TUNA «<Macka»)

J) Ctpekosbl (Odonata)

19.03.2022 10:57:16
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3agaHue ID38

Ha ¢oTorpadusax HMKe n3obpaXkeHbl pas/inyHblie KOCTU YernoBeka (MacluTab He cobniofeH):

Mocne paHHOI GOPMYNMPOBKM 3afaHUA NPUBEAEHbI TPU CTONGLA IIEMEHTOB A/l CONOCTaB/eHuUs:
B neBom cTonbue NnpuBefieH CNUCOK Ha3BaHMii KOCTel (CUCOK U36bITOYEH — B HEM €CTb JIMLLIHNE HAa3BaHUS).
B cpepgHeM cTon6ue yka3aHbl HoMepa ¢oTorpaduit (camu ¢poTo npuBeseHbl Bbille).

B npaeom cTonb6Le npMBeAeH CNUCOK Ha3BaHUI MblLUL, (CMUCOK U36bITOYEH — B HEM eCTb JIMLLUHWUE Ha3BaHUS).
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npeanoXeHHoro cnucka.

Kaxxabivi 271eMeHT 13 CpeAHero cTosbLa MOXHO COeAUHUTL CTPESIKOMN TOJIbKO C OAHUM 371EMEHTOM B JIEBOM CTOJI6LE U/Wn
B paBoM cTos6Le. Kax/aas CTpesika ZO/KHa 6bITb YHUKaIbHOM, T.€. MPOBECTYU ABE CTPEJIKU OT ABYX 31EMEHTOB CPEAHEO
cTon6La K 0O4HOMY U TOMY XK€ 371eMEeHTY J1eBoro (Mm npasoro) cTonbya Henb3s!

15151 Toro, 4T06bl MPOBECTM CTPEJIKY MEPETAHUTE MbILIKOM 3IEMEHT K KOTOPOMY Bbi IPOBOAMTE CTPEJIKY MOBEPX S/1eMeHTa
OT KOTOPOI0 OJIXKHa MATH CTPEsIKa M OTrycTUTe. YT06bI OTMEHNTD CTPESIKY MEX/Y d/1eMeHTaMu OBTOPUTE X
riepemeLLeHme.

OTBeT y4yeHuka

‘ A) 3aTbiloyHas KocTb (0s occipitale)

‘ B) BucouHast kocTb (os temporale) 1) HaguepenHas MbiwiLa (M. epicranius) ‘

| C) beapeHHas kocTb (femur)

1) OenbToBuAHas Mbiwua (m. deltoideus) ‘

‘ D) TagoBas KocTb (0s coxae) 4 IIl) TpexrnaBasi Mbilwua nneva, uau Tpuenc (m. triceps

brachii)

‘ E) Kntoumua (clavicula)

IV) Manasi 3afHsAa npsimasi MblLiLa rosioBbl (rectus capitis
posterior minor)

’ F) Nonartka (scapula)

V) Mblwya, Hanpsiraowas 6apabaHHyto nepenoHky (m.
tensor tympani)

‘ G) Mneyesas kocTb (humerus)

‘ H) NokTesas kocTb (ulna)

‘ 1) JlyyeBas kocTb (radius)

‘ VII) Mpsimas Mbiwya xumsoTa (m. rectus abdominis) ‘
\
YVIII) MoakoneHHas Mbiwya (m. popliteus) ‘

T~
< N g
o [}
=1 1
[} [}

I J) ATnaHT, unu 1-i WweiiHbli N03BOHOK (atlas)

K) 3nuctpoden, nnm 2-it WeiHbIn NO3BOHOK
(axis)
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3apaHue ID40 (3apaua Ne 1281530)

Ha pucyHke npepcraBneHo ypaBHeHne Muxaanuca-MeHTeH, onucbiBaloLLee CKOpocTb (V) hepMeHTaTUBHOM peakuuu B
3aBUCUMOCTH OT KOHLIEHTpaLum cy6cTpara [s] npu onpegeneHHbIx ycnoeusix (KoTopble, ANsi NPOCTOTbI, Mbl OMYCTUM).
Vmax — MakcMmanbHasi CKOpocTb peakuuu, Ky — KoHcTaHTa Muxaanuca, B 6nvxaiiueM npuénmxeHnm
XapaKTepu3yioll,asi CpoAcTBO pepmeHTa K cyb6cTpaTy. [1o anoxu nepcoHasibHbIX KOMMbIOTEPOB paboTa C ypaBHEHUEM
Muxaanuca-MeHTeH 6bina He oueHb yA06Ha, MOCKONbKY 3aBUCUMOCTD V OT [s] HenuHeliHa. YTo6bl 060iTH AaHHYIO
npo6nemy, yyeHble NpuayManu pasnuyHble cnocobbl IMHeapu3aLumn 3TOro BbipaXkeHusl. B yacTHOCTH, Ha pUCYHKe Bbl
MoXXeTe BUeTb crnocob XeitHca-Bynbda. Mbl Bbijenunu Tpu YUC/IEHHbIX MapaMeTpa Ha rpaduke (nepeceyeHune ¢ ociMu
X 1Y, a TaK)Ke TaHreHc yrnia HakJIoHa).

A
_ [S]'Vmax %

C[s]+ Km

MapameTp 2

MapameTp 3
MapameTp 1

\




>
0 [s]

MN3BeCTHO, YTO aKTUBHOCTb pepPMEHTOB MOXKET 6bITb CHUXKEHA [06aBNIeHMeM NHIMBUTOPOB. KOHKYPEHTHbIE MHFM6UTOPbI
yalle BCEro COpeBHYIOTCA € CYy6CTPaTOM 3a aKTUBHbIN LLeHTP pepMeHTa. HEKOHKYPEHTHbIE MHIMBUTOPbI HE BANSAIOT Ha
cBA3biBaHKUe hepMeHTa C Cy6CTPaTOM, HO CHUXKAIOT 06LLYI0 KaTanNMTMYECKYI0 aKTUBHOCTb 6esnka.

Mocne AaHHoI HOPMYNMPOBKU 3aAaHUs NPUBEAEHDbI TPU CTONGLIA 3NIEMEHTOB A/sl CONOCTABNEHUsA:

B neBom cTon6ue NpMBefileH CNUCOK YNUC/IEHHbIX 3HaYeHWIi NapaMeTpoB (CMMUCOK U36bITOYEH).

B cpepHeM cTonbLie yKa3aHbl HOMepa napaMeTpoB (YKa3aHUs Ha HUX NPUBEJEHbl Ha PUCYHKE Bbllle).
B npaBom cTon6Lie NpUBefieH CMCOK CBOWCTB NapaMeTpoB.

YcTaHOBUTe NpaBu/ibHbie COOTBETCTBUS MEXAY napaMmeTpamu rpaduka (1-3), ux uyncneHHbIMu 3HaYeHUsiMu (A-L) n
ceoicteamu (I-111).

Kaxabiii a1eMeHT u3 cpegHero cTosblya MOXHO COeAUHNTL CTPEJTKON TOIbKO C OHUM 371eMEHTOM B /IeBOM CTO/IOLe u/uin
B paBoM cTon6ue. Kaxpaas CTpesika JO/KHa 6bITb YHUKATIbHOM, T.€. MPOBECTYU ABE CTPEJIKU OT ABYX 3IEMEHTOB CPEAHEro
cTon6bLa K 0O4HOMY U TOMY Ke 371EMEHTY J1eBOro (Mm npaBoro) cTonbya Hesb3s!

[ns Toro, 4TO6bI MPOBEeCTU CTPEJIKY rnepeTaHuTe MbILLIKOW 371EMEHT K KOTOPOMY Bbl MPOBOANTE CTPEJIKY NnoBepx 3/ieMeHTa
OT KOTOPOIro 4O/KHa UATU CTpesika n OTriycTuTe. YT06bI OTMEHUTL CTPesIKy Mexxgy asieMeHTaMu MoBTOPUTEe nx
nepemMeLleHue.

OTBeT yyeHuka

A) 1/Vmax

1) He nameHseTcs npu KOHKYPEHTHOM MHIMGUPOBaHNUM ‘

MapameTp 1
MapameTp 2
Mapametp 3

1) He nameHsieTcsa npy HEKOHKYPEHTHOM WHTMBUPOBaHNK ‘

Ill) WN3MmeHsieTcA Kak NpW  KOHKYPEHTHOM, Tak U npwu
HEKOHKYPEHTHOM UHIMBUPOBaHWUK

K) Vmax/KM
L) -Vmax/KM

Bpemsioteera:  19.03.2022 11:31:33

Bannb!: 0.5us3

3apaHue ID42 (3apaua Ne 1281536)

BONbLIMHCTEO K/IETOK YenioBeKa HeCyT AUNIOUAHbIN Habop XPOMOCOM, OHAKO B pe3ysibTaTe NPOXOXKAEHUS Pa3fInYHbIX
(a3 KNeToYHOro feneHns, MOXKeT MeHSITbCS KaK KONIMYECTBO XPOMOCOM B KJIeTKe — MAOUAHOCTb KeTKu (n), Tak U
konuuecTeo HuTel [JHK (c), Npuuém aTn 3HaueHUs He Bcerfa coBnafalor.

Mocne paHHoOM d)OpMyﬂMPOBKVI 3ajaHusa npueeaeHbl Tpu cTon6ua aneMeHTOB A/l COMOCTaBJ/IeHUsA:

B neeom cTonbue npUBefeH CNMCOK COBbITUI, MPONUCXOAALLMX BO BPEMS Pa3nnyHbIX ¢a3 (CMUCOK N36bITOYEH — B HEM
€CTb JIMLLHUE CO6bITHSA).




B cpegHeM cTonbue yka3aHbl Ha3BaHusA (a3 aeneHus.

B npaBom cTon6ue npUBefeH CNMCOK KoM4YecTea XpoMocoM (NnouaHocTb) u Hutel JJHK B kneTke (CNMCOK U36biToueH
— B HEM eCTb JIMLLUHUE 3HAUYeHus).

CooTHecuTe a3y KNEeTOYHOro AeNieHUsi ¢ co6bITUEM, MPOUCXOASALLUM BO BPeMs 3Toii (ha3bl, U KOIMYECTEOM XPOMOCOM
(nnoupHocTbio) n HuTeln AHK.

Kaxxabivi 271eMeHT 13 cpefHero cTosbLa MOXHO COeAUHUTb CTPEIKOMN TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/I6LE U/Wn
B paBoM cTos6Le. Kax/as CTpesika SOKHA 6biTb YHUKaIbHOM, T.€. MPOBECTU ABE CTPEJIKM OT ABYX 31EMEHTOB CPeAHEro
cTon6ya K 04HOMY U TOMY XK€ 371EMEHTY JIeBOro (Mu npaBoro) cTonbya Henb3s!

[1nsi Toro, 4TO6bl POBECTYU CTPEJIKY MEPETSHUTE MbILLIKON 3/1€MEHT K KOTOPOMY Bbl IPOBOAUTE CTPEJIKY MOBEpPX d1eMeHTa
OT KOTOPOro J0JKHA MATH CTPEsIKa 1 OTIyCTUTe. YT06bI OTMEHUTL CTPEIIKY MEXAY 31eMeHTaMu MoBTOPUTE UX
nepemetyeHme.

OTBET y4yeHuKa

A) KoHAeHcauusi XpOMOCOM U  paspylueHue
ALlepHON 060JT04KN
da3za 1. MeTtadasa | geneHus meinosa
B) BbicTpanBaHue XpOMOCOM B 3KBaTOpPUasnbHO
NNOCKOCTU KNETKN ®dasa 2. Tenodasa Il geneHus mMeitosa
‘ C) PacxopeHne XpoOMOCOM K MostocamM KNeTku ®asa 3. Mpodasa Il feneHns meitosa
‘ D) LutoTomms (UmMToKNHES) ®dasa 4. Anadasa Il genenns meiiosa

1) 2n2¢

1IV) 2n4c
V) 4n4c

E) HepaeHomepHoe pacripepeneHue XpoMocom ®asza 5. MMaTonoruueckas Tenohasa MMUTO3a,

MeXZy MAOYEPHUMM KIeTKaMu UM  LMTOTOMMA MPMBOAAWAS K OBPA30BAHMIO  MBYXbALEPHOI

(unTOKMHES) KNeTku VI)  4n-1
4c-1

F) OTcyTcTBMe UMTOTOMUM (LUTOKMHE3A)

Bpems oTBerTa: 19.03.202211:05:05

Bannb!: 5us5

3aganHue ID44 (3apaua N2 1281542)

ManeoHTONOram YacTo NPMXOAUTCA UMETDb AieNo C OGPbIBO‘IHbIMM CcBeleHUSIMU O YXMBbIX opraHusmax. UHorga
PEKOHCTPYKLUA BCEro o6nuka ApeBHero YKUBOTHOro CTPOUTCA Ha OCHOBe q)parmeHTos KoCTel n CpaBHeHusA C
BO3MOXXHbIMU poAicTBeHHUKamu. Kpome Toro, 60nbluas YacTb NasIEOHTONOrNYECKOro MaTepuana npeacTtaBsieHa
cnepamMu XXusHe[eATes/IbHOCTU OpraHu3mMoB.

Huxke npuBepieHbl poTorpadum pasnuyHbIX NaNeOHTONOrMYECKUX MaTepuanos:




Mocne paHHoI popMynMpoOBKM 3afiaHUs NPUBEAEHDBI TPU CTON6LA IIEMEHTOB /1Sl CONOCTaBEeHUs:

B neBom cTon6ue NpuBefieH CNUCOK Ha3BaHWiA 3p.
B cpepHeM cTonbLe yKa3aHbl HoMepa ¢oTorpaduii (camu ¢poTo NpUBeAEHbI Bbille).

B npaBom cTon6ue npueefeH CUCOK BO3MOXXHbIX CUCTEMaTUYECKUX MOJIOXKEHUIA XKMBOTHbIX (CIWICOK N36bITOYEH — B
HeM eCTb JiullHue 3ﬂeMeHTbl).

I'IpoaHanuaupyeTe npeacTaB/ieHHble dJOTOMaTepI/IaJIbI 1 cpenaiitTe BbIBOJ, O BO3MOXHOV TaKCOHOMUYECKOMN
NpUHaANIeXXHOCTU XKUBOTHOIO U BEPOATHOM OTpe3Ke I'eOXpOHOﬂOFVNeCKOFI LWKOJ1bl, B KOTOPOM MOXXHO OsHapy)KVITb
I'IpeACTaBVITeﬂeVI 9TOro TaKCoHa.

Kaxgbiii a1eMeHT 13 cpefHero cTon6La MOXHO COEANHUTL CTPEKON TOJIbKO C OHUM 3/IEMEHTOM B JIEBOM CTO/IGLE 1/Unn
B NpaBoM cTos6ue. Kaxaas cTpesika 4oKHa 6biTb YHUKAIbHOM, T.€. MPOBECTY ABE CTPESIKU OT ABYX 31eMEHTOB CPEAHEro
CTONI6L4a K OfHOMY U TOMY XKe 37IeMEeHTY J1eBOro (MM MpaBoro) cTon6ua Hesb3s!

[ns Toro, 4TO6bI NMPOBEeCTU CTPEJIKY rnepeTaHuTe MDbILLIKOW 371EMEHT K KOTOPOMY Bbl MIPOBOANTE CTPEJIKY NnoBepx d/ieMeHTa
OT KOTOPOIro 4OJ/KHa UATU CTpeJsika n OTriycTuTe. YT06bI OTMEHUTL CTpesiKy Mexxgy asieMeHTaMu MoBTOPUTe nx
nepemMeLlyeHue.

OTBeT y4yeHuka

1) Bpaxuonofbl ‘

1) Monntocku, FonoBoHorve, beneMHuTbI ‘

1ll) Monntocku, FonoBoHorue, AMMOHUTBI ‘

1V) MpoapTuKynaTbl - NpeAcTaBUTENy 34MaKapcKon
(BeHackoit) dayHbl (cMcTeMaTUYecKoe MOoXeHne
He ICHO)

\ V) Xopposble, Mo3BOHOYHbIE, Apxo3aBpbl,
JnHo3aBpbl

’ A) HeonpoTepo3soiickas apa

’ B) Maneo3oiickas apa
Vi) Xopgosble, M03BOHOYHbIE, Apxo3aBpbl,

MTeposaBpbl

‘ C) Meso3oiickas apa

VIl)  Xopgnosble, [Mo3BOHOYHbIE,  Apx03aBpbl,

| D) KaiHo3olickas apa Kpokoaunsi

E) HeBO3MOXXHO 0fJHO3HAYHO OTHECTU K OZHOMY M3
npuBefEeHHbIX BPEMEHHbIX MPOMEXYTKOB

yVIII) Xopaosble, Mo3BOHOYHbIE, MnekonuTatoLue,
Mpumatbl

IX) XoppoBble, M03BOHOYHble, MnekonuTatoLume,
HenonHosy6ble

X) YneHuctoHorue, PakoobpasHble




l X1) YneHucToHorue, Tpuno6utsl

Xll) YneHucToHorve, XenuuepoBble, IBpUNTEPUAbI
(PakocKopnmoHbl)

Bpems oTBeTa: 19.03.202211:09:26

Bannbi: 2.5u35

3apanue ID51 (3apaua N 1281551)

B neBoi yacTu pucyHKa (OTAeNIeHHO BepTUKabHOI Cepoii MyHKTUPHOI IMHKEI) NpeficTaBNeH 3HepreTUu4ecKuii
npodunb peakuum, He KaTanusupyemoii hepmeHTom (P), KOTOPBIiA, TEM He MeHee, NPUCYTCTBYeT B cucTeme. Cy6eTpar

(S) npeepauyaetcs B npogykT (P) yepe3 nepexogHoe coctosiHue (IM). B neBoit yacTu pucyHka («6es kaTanusar)
KOOpAVHaTa peakLn Hanpas/eHa BleBo.

Ha npaeoit yacTu pucyHKa M306paXkeHa Ta YKe camasi peakLjusi, OAHaKo Tenepb ee KaTanusupyet (epmeHT. Mpouecc
HauMHaeTcs ¢ o6pa3oBaHus pepMeHT-cyb6cTpaTHOro Komnnekca (PS), KoTopblit Yepe3 KoMmieKe hepMeHTa U
nepexofHoro coctosHuA () nepexoaut B KoMmnnekc pepmenTa n npoaykra (OP). MocneaHwii pacnapaetcs Ha
cBo6ofiHble pepMeHT U NpoAyKT. O6paTUTe BHUMaHMWe, YTO peaKumn o6pa3oBaHUsA KOMIIEKCOB (hepMeHTa U cy6cTpara,
a TaKxKe (hepMeHTa U NPOJYKTa XapaKTepuU3ylTC CBOMMM NepexoAHbIMU cocTossHuaMMU (PS* u OP*). Takke B BepxHei
YyacTu pucyHKa usobpaxeH BoobparkaeMblii npoLecc 06pa3oBaHUs KOMIUIEKCa MeXAY pepMeHTOM U CBO60AHbIM
nepexoAHbIM cocTosiHMEeM. B npaBoii YacTu puUcyHKa («C KaTanusoM») KOOpAMHaTa peakLuu HanpaeneHa Brpaeo.

BepTuKanbHas oCb, HAHECEHHas! Ha NIEBYIO YaCTb PUCYHKaA, 0603HaYaeT SHEPruio CUCTEMbI; COCTOSIHUE CUCTEMDbI,
npeacTaesieHHoe CB060AHbIMU hepMeHTOM U cy6eTpaToM, NpuHATO 3a 0. Ha pucyHke 0603HaueHbl HEKOTOpble
N3BeCTHble dHepreTudeckue nepexoabl (Ep, Ey, E_1, E5, E.5, MMeIOT M0/I0XKMTeIbHOE 3HaYeHHe, BbiZjesleHbl KypcuBom!).
3HauyeHue nepexopa Ep HeusBecTHo. TepMoAMHaMUYecKue napaMeTpbl o6pa3oBaHUsl KOMIIEKCa MeXAY hepMeHToM U
HEKOTOpbIM coefiuHeHneM (X) MoryT 6bITb OXapaKTepu30oBaHbl KOHCTaHTOI auccounaummn (Kgy). MHCTpyKuums no ee
BbIYMC/IEHUIO NPUCYTCTBYET Ha pUCYHKe (TeMnepaTypy T yka3biBaloT B KenbBUHaXx, yucno dinepa npuéimsnTenbHo
paBHo 2,71828). Yem 6onblue faHHas BeNUYMHA, TeM 6onblue KOHLEHTPaLUmn HeCBA3aHHbIX pepMeHTa U coefiuHeHus X

B COCTOSIHUM paBHOBecHsl. [pu pelLueHnn cunTanTe, YTo NPOMOPLMOHANbHOE PaBEHCTBO (~) COOTBETCTBYET TOYHOMY
paBeHCTBY (=).

i ~(Eox-Eox)
Kox~e KT

e - Yucio Jiiepa;
R - yHuBepcanbHas ra3oBas IOCTOSIHHAS ;
T - Temniepatypa.

KaTanmMsa :

E,

C xaTanmsom

os ] oP*

OTBeTbTe Ha cneaylowue NoABoNpocChI:

1) PaccunTaiTe 3Ha4YeHUs IHEPrum CUCTEMbI B CrieiytoLlyx cocTosiHuax: @S, O+, M. 0603HaubTe Ux Eqg, Ep+n, Edn-
Mcnonb3syiTe NuLlb 3BECTHbIE NepexoAbl U MOMHUTE, YTO OHU UMEIOT BEKTOPHbIN, @ He CKanspHbI xapakTep.

2) PaccuuTaiiTe KOHCTaHTbI AUCCOLMaLIMM KOMMNNeKcoB hpepMeHT-cy6eTpaT (Kgpg) U hepMeHT-nepexofiHoe CocTosiHNe
(Kpn)- cnonbayitte 3Havennsi Egs, Eg+, Epr, MONyYeHHble Bamu Npu oTBeTe Ha noAsonpoc 1.

3) Kak BoMmKHbI COOTHOCUTLCS Ep 1 Eg, 4TOGbI hepMeHT BbicTynan ahdeKTUBHbIM KaTannsaTopoM peakumn?
MpesnonoxuTe, 4To CKOPOCTb MpoLecca MIMMUTUPYETCA CaMOi MeAJIEHHOI peaKLmei.

4) PaccuuTaiiTe Eg, UICNONb3ysi AaHHbIE, NOJly4YeHHble Npu oTBeTe Ha nogsonpoc 1.

E\ /Ay mAmusiii s AnATiiAAITL Al . _ . _ AnrmuaAanAnAThA A



J) NAR QUJIMADI LUV TAULYEEDUA NQS VI NQ[], S/ IV LPUAL T BU WEPIVISM 1A UWIDLUT B U1 AULLSHVIVI HIEPTSAULMUI U LULITURARVIA, a iS

cy6cTpaTa peakumu?

6) [lokaxuTe, 4To PepMeHT ByaeT BbicTynaTb 3G PeKTUBHbIM KaTannsaTopoM peakLimu, ecriv ero CPOACTBO K
nepexofHOMY COCTOSIHWIO peakLum 60/blue, 4eM CPOACTBO K Cy6CTpaTy.

an BHeCeHUU OTBEeTa B I10J1e HU)XKe, no»(anyﬁcra, COXpaHﬂﬁTe HyMepaLuio noZ4BornpocoB Ha KOTopbie Bbl faeTe oTBeTbl!

OTBeT y4yeHuKa

1) Ecbs=E-1- E1

Ed+n=Ea

Edn=Ed+n +E2-E-2

3) Ea gonkHO 6bI1Tb 6orbLue, YeM Ed

4)Ed = Ep+n + E2- E-2

6) ECnim CpoACTBO K NEpexofHOMY COCTOsIHUIO 60blue, TO paboTa hepMeHTa 6yeT HaLleleHa UMEHHO Ha faHHYH
peakuuto, a ecniv CPOACTBO K cy6eTpaTy 60sblue, To 6yAeT Npo6sieMaTUYHbIM BOSHUKHOBEHWE MEPEXOAHOMO COCTOAHUA U
KaTanus MMeHHO JaHHOW peakLmu.

Bpems oTBeTa: 19.03.202211:54:27

Bannbi: 2.5u312

3apaHue ID53 (3apaua N2 1281553)

OKpalumBaHue KneToK (nyopecLeHTHbIM KpacuTesnieM HOANAOM NPONMANs No3BoNseT OLEeHUTb KonuyecTeo [1HK B
KneTke. Ha pucyHke Bbl BUAUTE TMCTOrpaMMy pacnpefenieHns COMaTUYECKUX KIETOK C pa3nnyHbiM Konimdecteom JHK.
Mo Heit MOXXHO onpeAennTb NPOLLEHT MONYNALMK KNETOK, HaXOAALLMUXCSA B Pas/IMyHbIX ha3ax KNeTOUYHOro LuKna.
0O6nacTb 2 Ha pUCYHKe COOTBeTCTBYeT G1-(ha3e KNETOYHOro LiUKNa.

235

KonunyecTtBo KneTtok

0 2500 5000 75'00 10000
OTHocuTenbHoe Konmyectso JHK

OTBeTbTe Ha criefyioLL e NoABONPOChI:

1) Kakoit (hase KfeToYHOro LMKia COOTBETCTBYET 06/1acTb rMCTOrpamMmmbl 3?

2) B kaKoii 061acTu rucTorpaMmbl HaXoAATCS KNETKW B pase GO?

3) B KaKoit 061acT rMcTorpamMMbl HaXOAATCA KNETKW, AeNslimecs MUTO30M?

4) K KakuM U3MeHeHUsIM rMcTorpamMMbl NPUBEAET 06paboTKa KNeToK HOKOAA30/10M, KOTOPbIN HapyLiaeT
nonnMepuUsaLmnio MUKPOTPYy6oHeK?

5) O 4éM CBUAETENbCTBYET YBENNYEeHNe COAep)KaHUs KNeToK B obnactu 1?

Mnu rUArAUUU NTRATA R NNNA UUWA MNWANVANTA AAYNAUAUTA HVMANAIIUIN INARNANNANR HA KNTANKIA RRI NAATA NTRATHII



MY § I S VYRS M IR § VA MRS M W E e 8 ane

I T SRR o) sy rrv s sy v,

1)

2) B 06nacTu ructorpaMmmbl 4.

3) B 06nacTu ructorpaMmbl 2. Tam NPOUCXOANT PE3KOE YBENMYEHME YMCTIa KIIETOK, KOTOPOe Kak pas yBennuymBaeTcs B
pesynbTaTe MUTOTUYECKOrO fieneHus

4) n3-3a HapyLLeH1s NoMMepH3aL MUKPOTPY60UeK 6yAeT HapyLIaTbCsl PACXOXKAEHWE XPOMOCOM K MOCaM KIETKH,
6y[eT NPOUCXOAUTb HapyLIEHNE MUTOTUYECKOTO eNEeHNs], 3HaUYUT, Ha TMCTOrpaMMe B MEHbLLEl CTENEeHU UM COBCEM He
6YyAeT BbIpaXKeHO YBENMNYEHNE KONTMYECTBA KIIETOK.

5) 06 yaBoeHun monekyn OHK B S-tasy.

19.03.2022 11:25:30

0.5u310

3apanue ID4 (3apaqua Ne 1

Ha pucyHke nokasaH nonepeyHblii cCpe3 0AHOro U3 BULOU3MEHEHHDbIX PaCTUTENbHbIX OPraHoB.

Jna Ka)xaoro yTBepXXeHuUs yKaXkuTe, ABASIETCA OHO BEePHbIM WU HEBEPHbIM A5 fJaHHOro opraHa:

3T0 nonepeyHbI cpes BUAOU3IMEHEHHOIO KOPHS

JTOT OpraH YacTo BCTPeYaeTcs y pacTeHuin, 06uTaroLLmx Ha 3a60104eHHO Noyse
Mopa undpoit 2 NnokazaHa NapeHxMma cepaLeBUHbI

Mopa undpoit 5 nokaszaHa anugepma

OcHoBHas hyHKLUMA aHHOro opraHa — NorsoLLeHne BoAbl U3 NOYBbI

[aHHbI opraH NpUHaaNexXuT OAHOL0IbHOMY PaCTEHUIO

XXX

19.03.2022 13:03:43

2u33

3apaHue ID5 (3apaua N 1

Ha cxeme nokasaHbl BapuaHTbl pa3BUTUS MYXCKOro rameToduTa (NbiNbLLEBOro 3epHa) y LiBETKOBbIX PacTEHUA.
HauanbHas ctapus (A) — Mukpocnopa.



lMpoaHanusupoBaB cxemy, yKa)kuTe AJI KaXKA0ro yTBepXXAeHUs, ABNAETCA OHO BEPHbIM UM HEBEPHbIM:

CTpyKTYypbl Nog, umbpor 2 ABAAIOTCA ranionaHbIMM
TpEXKNETOYHOE MbiINbLEBOE 3€PHO NpopacTaeT Ha cTaamun 3

Mopa undpoit 3 NokasaHa crepMUoreHHas KneTka

Mop undpoi 2 nokasaHbl criepMaTo30oufbl

Mpu npopacTaHWu MNblbLEBOro 3epHa CNepMUoreHHas KneTtka o6pasyeT MblibLeBYo TPYGKY
CTpykTypa nog undpoin 1 ABnseTca raniongHowm

X x <K

19.03.2022 13:05:58

2u33

3apaHue ID6 (3agaqa Ne 1281340)

Ha monekynspHo-¢unoreHeTUYECKOM AepeBe LiBETKOBbIX pacTeHuii (no Stevens, P.F., www.mobot.org) rony6bim
LIBETOM OTMeueHbl NOPSIAKHU, B KOTOpPble BXOAAT PacTEHNA-UCTOUHMKN CUHEl KpacKu: Baiiaa KpacunbHas (Isatis tinctoria

L.) u unpurodepa kpacunbHas (Indigofera tinctoria L.).

FernsS.L. ¥
Cycadales
Ginkgoales
Pinales ¥

Nymphaeales
Austrobaileyales ¥
thal

Leates @ T
Canellales

Pandanales 9
Liliales .
Asparagales
un';la:g: *
Arecales,

/

Zi
commelinids , Ceratophyllales
// Ranunculales 9



http://www.mobot.org/MOBOT/research/APweb/

mofocots Protesies NHavropepa KpacuabHasa
(Indigofera tinctoria L.)

Trochodendrales

Buxales
Gunnerales
Dilleniaceae
Saxifragales ¥

Vitales
Zygophyllales
Celastrales
gl
alpighial
Fabales

TR o
Cryosmmm tales P
Picramniales

Sapindales
Mahviges Huerteales

wdlm{ alv: u':
Santalales 9 >
Berberidopsidales
Caryophyllales 9
Cornales

..-\. 1 Fagales ?es
fosids
/

asterids Addiolalp ® Baliga KpacunbHas
asterid IT Escalloniales

Bruniaieg, (Isatis tinctoria L.)

Apiales
Paracryphiales
Dipsacales 9

0603HaueHus:

monocots — 0AHOAONbHbIE;
eudicots — BbicLuMe ABYAONbHbIE;
magnoliids — MarHonuuAabl MU NPUMUTUBHDbIE ABYAObHbIE;
commelinids — kommenuHuabl;
rosids — posuapl;

asterids — acTepugpbi;
rosidl/Fabidae — ¢pabugbi;
rosidll/Malvidae — manbBugbI;
asteridl — acTepugbi I;

asteridll — actepugpi II;

I'IpoaHanuaupyﬁTe AEPeBo U YKaXKuTe AN KaXXAo0ro yreBepXxaeHus, AB/sieTcs OHO Be€pPHbIM WU HEBEPHbIM:

OTBeT yY4eHuka

Baiina n unanrodepa ABAATCS 0OAHOAONbHBIMU PaCTEHNUSMU

Ecnun o6beanHnTb Nopsaaku Fabales n Brassicales, To BMecTe OHV 06pa3ytoT MOHOPUIETUYECKYO rpynny
NHaurodepa BxoanT B rpynny rosidll/Malvidae

Baiiga n uHamrodepa nmetoT cnaHoNEnecTHbIN BEHUNK

Baiina Bxogut B rpynny rosids

LiBeTok nHaurodepbl ABASETCA 3UroMOpPhHbLIM

& XXX X

Bpems oTBeTa: 19.03.2022 13:08:56

Bannbi: 3uns3

3apgaHue ID11 (3apaua N2 1281354)

U3BecTHO, uTO Y PacTUTeNIbHOAAHDbIX MJIEKONUTAIOLWUX NULL eBapuTe/sibHaa CUCTEeMa, B YaCTHOCTH eé oTaeNnbHble

opraHbl, O4eHb C/I0XKHO yCTpoeHbl. Mepes Bamu Ha (')OTO npeacTae/ieHa BHYTPEHHAA NOBEPXHOCTb OA4HOIM0 U3 OTAEN0B
TaKoro opraHa.




npoaHanusupyﬁTe npeacTtaB/ieHHOe (bOTO " ANA KaXKaoro us cneayrowmx yTBep)KAeHMﬁ YKaXxuTte, ABNnseTcs OHO
BE€PHbIM WU HEBEPHbIM!

OTBeT yYyeHuKa

« OTO BHYTPEHHsIsi MOBEPXHOCTb OTAena “KHuXKa"
% 9TO BHYTPEHHSISi MOBEPXHOCTb CblYyra, KOTOPbIN SIBNSIETCA CaMblM GOJIbLUMM OTAEMIOM Y XXBaYHbIX MapHOKOMbITHBIX
v W3 oTpena «cbiyyr» nuwa nonagaeT o6paTHO B MULLEBOA Ha MOBTOPHOE MepeXéBbiBaHUe
« CambiM 60NbLUMM OTAENIOM MHOFOKaMepHOro Xenyfika y B3pOC/bIX XBayHbIX ABNsETCS pybeL,
MHorokamepHblii XxenyaoK siBAseTcs 9BOIOLMOHHBIM NPUCMnocobieHneM A5t nepeBapuBaHns pacTUTENbHbIX
6€eNKOB 1 CBOMCTBEHEH NpeAcTaBUTENSAM cemeiicTBa CBuHble (Suidae)
v Py6el, ceTka 1 KHWKKa UMEIOT 06LLee HadBaHue “npeaxenyakok”

Bpems oTBerTa: 19.03.2022 131074

Bannb!: 2.5u33

3apaHue ID12 (2apaua N2 1281358)

N3BecTHO, YTO CTPOEHME ONpefen&éHHOro opraHa HanpsiMyio CBs3aHo ¢ ero dgyHKuueii. Mepep Bamn Ha pUCYHKe
CXeMaTU4HO U306paXkéH OfMH U3 OPraHOB MO3BOHOYHbIX.




MpoaHanusupyiTe pUCYHOK 1 ANl KaXKAOI0 U3 CIeAYIOLLUX YTBEPXKAEHUI YKaXKUTe, AB/IAETCA OHO BEPHbIM UNu
HeBepHbIM:

MHorokamepHbIii Xenyaok cBorcTBeHeH HE BceM TpaBosifHbIM

MHorokamepHbIV XXenyAoK AoMallHewn owaamn CoCToUT n3 4-x kamep

9T0 MaTKa KpynHOro poratoro ckoTa

OTOT opraH CoCTOUT U3 4-X Kamep

BXxoZlHOE 1 BbIXOJHOe OTBECTUSI 3aKPbIBAOTCA NPY MOMOLUU CHUHKTOPOB, PErYINPYEMbIX BEreTaTUBHOW HEPBHOM
cuctemom

3T0 NONbIV MbILWEYHbIV OpraH

X & S x<Q

19.03.2022 13:12:07

2u33

3apaHue ID16 (3anaua Ne 1281458)

Ba66n-TecT — 3TO BbICOKOUYBCTBUTESbHbI METOA, YbTPa3ByKOBOI AUarHOCTUKMU c6poca KpoBM cripaBo-Haneso (13
Masioro Kpyra Kpoeoo6palieHusi B 60MbLLOi, MUHYS MUKPOLMPKYNATOPHOE pycno). B KpoBeHOCHble cocyAbl BBOAAT
cMmecb pumanonorunyeckoro pacteopa NaCl ¢ nysbipbkamu Bo3fyxa, B36UTYIO B LLNPULLE, fasiee NPOU3BOAAT PperncTpaumio
NnoToKa MUKpOMy3bipbKOB B CepALe WM B COCYaX FO/IOBHOro MO3ra MeTof0M ynbTpasByka. K cambiM yacTbIM npago-
NeBbIM KPOBEHOCHBIM LUYHTaM OTHOCAT OTKPbITOE OBaJIbHOE OKHO U JIeroYHble LUYHTbI.

IXOKAPAUOTPA®HUA
YabTpa3sBykoBoii bubble-Tect =
B IUAaTHOCTHKEe
NpaBo-JieBbIX LIYHTOB

INonyyeHue cmecu
My3bIPbKOB C QU3.

PacTBOpPOM M mopuuei CHTHaJIbI
KpOBH % OT MHKPO-
; Ny3bIPbKOB

TPAHCKPAHHUAJIbHA{
JONIIJIEPOTPA®U A

T Mook abic

wealy 'l

ﬂﬂﬂ KaXxaoro us cnepyrouimx yTBep)l(AeHMﬁ YKaXxute, ABNs1€TCA OHO BE€PHbIM WU HEBEPHbIM:

X Llenecoo6pasHo Npon3BOAUTb UHBEKLMIO CMECU MUKPOMY3bIPbKOB B MOAK/IIOUYNYHYIO apTepuio

% [lmamMeTp MUKPOMy3bIpbKOB AO/MKEH NpeBbIaTh ANAaMeTp Kanuinspos
[pu OTCYTCTBUU NPaBO-NIEBbIX LLYHTOB Y 3,0POBOIO YesloBeKa CUrHasbl OT MUKPOMNY3bIPbKOB HE PErMCTPUPYIOTCS B
NeBbIX OTAenax cepaua
MUKpONy3bIpbKOBbIV CUTHAS MPY HAIMYMM NIEFOYHbIX LYHTOB PErMCTPUPYETCA paHbLLE, YeM NMPU HAIMYUK OTKPbITOrO
0BaslbHOro OKHa
Pernctpaumsi MUKpOMNy3bIpbKOBOIO CUrHana B 061aCTU NIeroYHbIX BEH YKa3blBaeT Ha SIeroyHyto JIoKanusaLuto npaso-
NEeBOro LyHTa

« OTKpbITOe OBasibHOE OKHO MPUCYTCTBYET B OHTOreHese y BCex ntofen




3apanue ID17 (3apaua Ne 1281463)

AMasoHcKas

JIByXL|BeTHasl JIATyIlIKa
(Phyllomedusa bicolor)

JAEPMOP®HH
ATOHHUCT MI0-OITUOU/IHBIX
perenTopoB

ApreHTHHCKas necoyHasi
kaba (Rhinella arenarum)

JkBajiopckas
TpexuBeTHas JATYLIKA
(Epipedobates anthonyi)

INMBATHANH
HecesieKTUBHbBINM arOHUCT
AETHJIXOJIMHOBBIX pelelTOPOB

Kosiopagckas peynas
»aba (Incilius alvarius)

APEHOBY®ATUH
BaokaTop
Na*/K*-Hacoca

BY®OTEHUH
ATOHHUCT CEpOTOHUHOBBIX
perenTopoB

cnepyrowmux yTBeP)KAeHVIﬁ YKaXKute, ABN1s1eTCA OHO Be€PHbIM U1K HEBEPHbIM:

OTBeT yYyeHuka

« baTtpaxoTokcuH Bbi3biBaeT 31Mdoputo, MaHuio, AMapeto, ApoXaHne KOHEYHOCTEN
% OnubaTUAMH Bbi3blBAeT CepAEYHbIe apUTMUN, AYapero, raiitoLmHaLmm

MBaH-LlapeBny ycTpoun MeXXayHapoAHbINA KOHKYPC KPacoTbl AJISl NArYLUEK U XKa6, yTo6bl HalTH CPpean HUX
3akongoBaHHylo LlapeeHy. B ¢pmHan BbILNO 5 KpacuBbIX, HO AAO0BUTbIX MPETEHAEHTOK:

Konymb6uiickas
30J10Tas JATYyIIKa
(Phyllobates terribilis)

BATPAXOTOKCHUH
WUHru6uTOp MHAKTUBALUU
MOTEHI|HaI-3aBUCUMbIX
Na*-kaHaJioB

Ll,aperm 3HaJ, YTOo UenoBaTb AA0BUTbIX NAryLUeK n ab ouyeHb onacHo, HO 3a6bu1, KaKue npu3HaKu oTpaB/ieHUss MOryT
nosiBUTbCA nocne 06u.|,eHm| c Ka)KAOﬁ U3 NpeTeHA[eHTOoK. Momorute Ll,apesvmy BCMOMHUTDb UX. ,[l,ml Kaxxgoro us

v ,D,epMOpCbVIH BbI3blBaET LeHTPasIbHYHO OCTAaHOBKY [bIXaHWUA, Cy>XeHne 3payYyKoB 1 3anopbl
v ApeHOGdeaI'VIH MOXXET NoTeHUMaNbHO UCNOJIb30BaTbCA ANA YHUUTOXEHUA PAKOBbIX KJNTETOK
v D,epMOdeVIH MOXXeT NoTeHUMasIbHO UCNOJ/Tb30BaTbCA KaK 066360J1VIBBI-OLLLee cpeacTeo

+ bBybhoTeHnH Bbi3biBaeT aiihopuio, MaHUIo, AMapeto, APOXKaHUEe KOHEYHOCTE

19.03.2022 13:18:43

Bpems oTBeTa:

2.5u33

Bannbi:

3apaHue ID18 (2apaua Ne 1281466)

YKeHCKuii MeHCTpyanbHbIii LMK — 3TO CNOXHbIi pU3MONOrMYecKmii MPOLLeCC, COCTOSALLMIA U3 CUHXPOHU3UPOBaHHbIX
LIMK/IMYECKMX U3MEHEHM B TPOMEXXYTOUYHOM rOJIOBHOM MO3re, AMYHUKaX, MaTKe:
- (T =
a0 ®CT = oMUKYI0CTUMYIHPYIONIUI FrOPMOH
-l JIT JIT = II0TeMHU3UPYIOIIUi FTOPMOH
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3CTPOreH

AAYHH
U N0JIOBOB
TOPMOHI

TNpomdepanus 3HAOMe’l‘plbl CeKpenusa MaTOYHBIX XKeJjle3

17Ty

Mencrpyalum Po/UTMKyNApHaA pa3a OBy.mmml JlioTrenHoBas pasa

l, Z

v

MaTKa

CoOTBETCTBEHHO, OTCYTCTBUE MEHCTpYyaLuil (aMmeHopes) MOXXeT 6biTb Bbi3BaHO NaTosiorueli MPOMeXXyTOYHOro MO3ra,
SIMYHUKOB WM MaTKM. [ins BbISICHEHNSI NPUYMHbI aMeHopeu NPoU3BOAAT (PYHKLMOHaNbHbIE NPO6bI: C U30/IMPOBAHHBIM
BBe/ileHUeM NporecTepoHa, IM6o ¢ nocnegoBaTeNbHbIM BBEAEHUEM 3CTPOreHa U nporectepoHa. FopMoHbI BBOAATCA B
OpraHu3M U3BHe, HO ¢ pU3MONOrMYECKUMU AO3MPOBKAMMU U ASIUTENbHOCTDbIO.

JAnsA KaXxaoro U3 cnepyrowmx yTBep)KAeHMﬁ YKaXxuTte, ABNs1eTCAA OHO Be€PHbIM WU HEBEPHbLIM:

OTBeT yyeHuKa

OTCyTCTBME MEHCTPYaLM NpU MociefoBaTe/lbHOM BBEIEHUU SCTPOreHa 1 NporecTepoHa MOXeT BO3HWUKATb Npw
naTosiorum aHAOMETPUs MaTKu

OTCYTCTBME MEHCTPYaLMm NOCse U30/IMPOBAHHOIO BBEAEHUS NMPOrecTepoHa yKasblBaeT Ha CTOMKOe OTCYTCTBUE
OBYALMM 3penoro honnmkyna

% OTCyTCTBME MEHCTpyaLum Noce 30IMPOBaHHOMO BBEAEHWS MPOrecTepoHa MOXET BO3HUKATb MPW r’NepacTporeHum
HacTynneHve MeHcTpyaLmu Npu nocnefoBaTeibHOM BBEAEHUM SCTPOreHa v NporecTepoHa MOXXeT BO3HUKATb Mpu
BbIPaXKEHHOM 3CTPOreHOBON HEAOCTATOYHOCTU

MosiBfieHMe MEHCTpyaLMn NMocie 9CTPOreH-NPorecTepoOHOBOM NPo6bl NpU HU3KOM yposHe OCI ykasbiBaeT Ha
naTosIor1io ANYHNUKOB

HegocTtaTouHas npoAyKUmMs NporecTepoHa npy CoXpaHHOM NPOAYyKLMM 3CTporeHa — aTo hakTop pucka
3/10Ka4YeCTBEHHOM NponvdepaLymn KNeTok aHLOMETpUs

Bpems oTBerTa: 19.03.2022 13:22:10

Bannbi: 2.5u33

3apaHue ID22 (3apaua N2 1281477)

Ha pucyHke nokasaH >XU3HEeHHbII LMK KopoHaBupyca SARS-CoV-2. [1ns NpOHUKHOBEHUSA B K/IETKY BUPYC CBOMM S-
6enkom B3auMopeiicTeyet ¢ 6enkom ACE2, pacnosio)xeHHbIM Ha MeM6paHe K/ieTKU. Kpome Toro, AniA cnusiHus BUpYyca ¢
MeM6paHoii KNIeTKM He06X0AMMO pacluernsieHne BUpYCcHoro S-6enka KieToyHoi npotemHasoit TMPRSS2. B yutonnasme
NPOUCXOAUT TPAHCASALMUA BUPYCHbIX MONIMNPOTEUHOB pp1a u pplab, KoTopble 3aTeM Hape3aloTCA BUPYCHbIMU
NpoTenHa3aMu Ha OTAeNbHble HECTPYKTYPHbIe 6eIKK, YacTb U3 KOTOpbIX 06pa3yeT BupycHyio PHK-nonumepasy (RdRp),
OCYLLLEeCTBAIOLLYIO periuKauuio BUpycHoi reHomHoi PHK n cuHte3 BupycHbix MPHK. CuHTe3 BupycHbix PHK nget B
cneuuanbHOM peryiIMKkaTUBHOM KOMNapTMEHTE, KOTOpbIii cobupaeTcs B KNeTKe Noj AelicTBUEM BUPYCHbIX 6eNKOB.
Mocne TpaHCAALMN BUPYCHbBIX CTPYKTYPHbIX 6€JIKOB MPOMCXOAUT C60PKa BUPMOHOB, KOTOPbIe NOKUAAIOT KNIETKY.
Pacwudpoeka a66peeuatyp: ORF — oTKpbITasA paMKa cuuTbiBaHus, ERGIC — KOMNapTMEeHT, BKJIlOYaloLLUii Be3UKYbl OT
3HA0NNa3MaTMYECKOro PeTUKYJyMa, HanpaBnsioLMec B KOMMIeKe Fonbaxu.

SARS-CoV-2

TMPRSS2
ACE2

TpaHcnauma ppla u pplal

b(
ORFla ¥ ORF1b ORFs 2-9b
~ .. T

MpoLeccuHr ) (o)
NoAUNPOTENHOB .S
ppla  (pplab
oo

=]

HecTpyKTypHbie 6eku




C6opxa RdRp leHomHaa PHK

A

C6opKa BUp1OHa

HykneokancuaHblit
6enok

\ T PennuKaTuBHbIi e e (A S S S R S S SRS R AR > Benku 060on04ku
‘ . B MPHK K ¥
| | ity

(198
BcnoMoraTenb}N&
6enku

PaccmoTpuTe cxemy U pelunTe, Kakue Bel,ecTBa MOTyT UCMOJIb30BaTbCA B KauecTBe NpenapaTos, 6/10KUPYIOLLLUX
YKU3HEHHbIV KN SARS-CoV-2? [1ns Ka)KA0ro nNpeasiodKeHHOro Bell,ecTBa yKaXKuTe, NogXOAUT OHO (OTMeTbTe, Kak
«BEPHO») UM HeT (OTMeTbTe, KaK «<HEBEPHO»):

OTBeT yyeHuKa

X BelecTBa, MHIMGMPYIOLLME TOTbKO 06paTHYIO TPaHCKpUNTasy

« WHrméutopsbl BupycHoi PHK-3aBucumoi PHK-nonmmepasbl

« VHrM6uTOpbI BUPYCHbIX NPOTENHA3, Hape3atoLux NONUMNPOTeNHbI
% Anbba-aMaHUTUH — MHIMBUTOP KNeTouyHoi PHK-nonumepasbl Il
« WHrméutopbl npotenHasbl TMPRSS2

« AHTWTena, 6nokupyoLme BupycHyto PHK

Bpems oTBeTa: 19.03.2022 13:26:33

Bannb!: 2.5u33

3apanue ID23 (3apaua Ne 1281479)

Ha pucyHKe noKasaH MexaHU3M peaKuuu, KaTanmsupyemoii pepMeHToM X 1 UMeloLLeil TP OCHOBHbIX aTana (1, 2, 3).
[ina npocToTbl oT hepMeHTa X NOKa3aHa TONbKO YacTb MNONUMENTUAHOIA LLEeNK C 0OCTaTKOM IM3uHa (Lys) B akTUBHOM
ueHTpe. Tak)ke AN NPOCTOTbI HEKOTOPbIE YaCTH MOKa3aHHbIX Ha PUCYHKE MOMEeKy 3aMeHeHbl 6yKBoi «B». CTpenku
NoKa3bIBalOT NepeMeLL,eHUs ANIEKTPOHHbIX Nap, BOSIHUCTbIE JIMHUN — NPOAO/MKEHNe NONMMEpPHbIX Monekyn. O6paTute
BHUMaHue, 4To Ha 3Tane (1) BbICBO60XKAaeTCA NO60UHbIA NPOAYKT Y, CTPYKTYpa KOTOPOro He noKasaHa.

depmeHT X

depmeHT X

/
— T

Lys/”

74
[ (CHy—NH,

depmeHT X

Lys ¢~
/™ (CH,)—NH,




PaccMmoTpuTe MeXaHU3M peaKLuM 1 YKaXKUTe ANA KaXKA0ro YTBepXXAeHUs, ABNSEeTCS OHO BEPHbIM UM HEBEPHbIM:

CBA3K, NoKasaHHble MYHKTUPHbIMU JIMHUAMMU, NO CBOEW NPUPOAE ABNAIOTCA KOBaNeHTHbIMU
®epmeHT X — 310 JHK-nurasa

Monekyna Y — aTo afeHo3nHMoHodochaT

3HaKOM «?» OTMEYEHO MPOAOJIKEHNE MOJIEKY bl B CTOPOHY 3'-KOHLa

®epmeHT X — 310 PHK-nonnmepasa

depMeHT X HeobxoauM Ana npouecca pennaukaumm AHK

XX

19.03.2022 14:29:06

2.5u33

3aaaHue ID24 (zapa

B HeaBHO ONy6/IMKOBAHHOI Hay4YHOW CTaTbe yYeHble U3yyanu NpocTpaHCTBEHHOe B3aUMOAECTBUE MeX Y FeHOM Sox2
1 9HXxaHcepom aToro reHa — SCR (Sox2 control region). [1n15 3T0ro yyeHble UCMONb30BaNy CNeLUanbHylo KNEeTOYHYIO
JIMHUIO, NOJTYYEHHYIO Ha OCHOBE 9M6PUOHANbHbIX CTBOJIOBbIX K/IETOK MbILW. B Takoi NMHKUM Ha paccTOsiHUM 5 TbicaY nap
HYKNeoTuAoB (T.M.H.) OT 3HXaHcepa BCTPOU/IM MacCUB CaliTOB CBA3bIBaHUA 6enka TetR (TetO-caiiTbl), Ha paccTosHUM 8
T.N.H. OT NpoMoTOpa Sox2 BCTPOM/IU MacCCUB CaliTOB CBA3blBaHUA 6enika CymR (CuO-caiiTbl), a B TPAHCKpU6Upyemyio
YyacTb reHa Sox2 BCTPOM/IM MaccuB CaiToB CBA3blBaHUA 6enka 060s104KkM 6akTepnodara — MCP (MS2-caiiTbl)
(cmoTpuTe puc. A). FeHeTUYecKoe pacCcTosiHUE MeXAY NPOMOTOPOM reHa Sox2 u 3HxaHcepom SCR cocTaenset 200
T.n.H. Benok MCP cBsa3biBaeTcs ¢ caTamu MS2 TonbKo B coctaBe Monekynbl PHK. OnucaHHble reHeTU4Yeckne
MoaubmKaLMmn 3aTparusany ToNbKO OfHY U3 AABYX FOMOJIOMMYHbIX XPOMOCOM. YYeHble TaK)Ke [0CTaBUIN B NONyYeHHble
KNIEeTKM reHbl, Kogupytowwue 6enku TetR, MCP n CymR, npu 3ToM KaXXaplii 6611 cnuT ¢ pryopecLieHTHbIM 6eJIKOM CBOero
LBeTa, YTO AAeNano onucaHHble FeHeTUYeCcKHe 3/IEMEeHTbI BUAMMbIMM B GiyopecL,eHTHOM MuKpocKone (puc. b).

Ha rpa¢uke (puc. B) nokasaHa 3aBUCMMOCTb UHTEHCMBHOCTU diyopecLieHLu curHana MCP oT BpemMeHu B OAHOI U3
KneTok. MoMeHTbl BpeMeHH, KOr4a UHTEHCUMBHOCTb CMIHana NpeBblllasa HeKoe NoporoBoe 3Ha4yeHne, 0603Ha4eHbl
ropusoHTanbHbIMM YepTouKamu. Ha rpaduke (puc. ') co6paHa MHpopMaLmsa No NonynsaLUmn KNeToK — AN KaXkomn
KNIETKM YepTo4YKaMM NoKa3aHbl MOMEHTbI BpeMEeHU, KOrja MHTEHCMBHOCTb CUrHana npesblllana NnoporoBoe 3HaYyeHue.
Mpu 3TOM KNeTku Ha rpaduke paHXUpoBaHbl N0 CyMMapHOi MHTeHcuBHOCTU MCP-curHana 3a Bpems HabniogeHus:
BBEepXY KJIeTKU C CaMoli BbICOKOW CYMMAapHO! MHTEHCUBHOCTbIO CUTHANA, K HU3Y MHTEHCUBHOCTb CUrHana yb6biBaer.
Cnpaea Ha 3TOM rpaduKe ANsi KaXKA0i KJIETKM NOKa3aHO cpefiHee paccTosiHue (B MUKPOMETpax) MeXJy CUrHanamm
TetR u CymR. 3To paccTosiHUe NoKasaHO TaK)Xe A/l KNEeTOoK, B KOTOPbIX He 06Hapy)uBanca MCP-curHan (npaBas
HUWXHSAA YacTb rpaduka). Mpadmkm TUNa «AWMK ¢ ycamu» (puc. [l) NocTpoeHbl Mo AaHHbIM rpaduka Hapuc. I'. Fpaduku
Ha puc. [1 oTpa)kaloT paccTosiHua mexxay TetR u CymR-curHanamu Ans KNeToK, B KOTOPbIX He 06Hapy)XuBancsa unm
o6HapyxuBancsa MCP-curHan. 3gecb YXUPHOI rOPM30HTaNbHOM YepToi NOKa3aHo cpefiHee 3HauYeHue, B rpaHuLax
«slllMKa» 3aKlo4eHo 50% HabnofaeMbix 3HaYEeHUI U «yCbl» NOKa3bIBalOT MUMHMMaJIbHOE U MaKCUMasibHOe 3HaYeHUs.
Hapanucb «ns» U YepHas yepTa Noj, Hell MOKa3bIBAIOT, YTO MEXAY rpynnaMu oTCYTCTBYET CTaTUCTUYECKU AO0CTOBEpPHas
pasHuua.

Puc. A Puc. b

[eHeTMyecKan KapTa M3y4aemoro y4acTka reHoma

Maccus CuO | MS2-nosTopb! Maccus TetO
—— SOX2 =+ = SCRD - —

TpaHuLbI TPAHCKPUNLMOHHOMN
eanHULLbI

®nyopecLeHTHbIe CUTHabI B AAPE KNETKU

Puc. B Puc.T Puc. [

Mukn nHTeHcnsHoct MCP-curHana
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(MuKpomeTpbI)

Kakue BbIBOAbl MOXHO cAenaTb U3 3TOro aKcnepumMmeHTa? [ina Kaxkgoro us cneayouLmux yTBep)KAeHVIﬁ YKaxxute,
AIB/IA€TCA OHO BEPHbIM WU HEBEPHbIM:

OTBeT yYyeHuka

X WHTEHCUBHOCTb TPaHCKPUMLUK reHa Sox2 B 9MOPUOHasbHbIX CTBOSIOBbIX KNeTKaX MbILWMW NOCTOSIHHA BO BPeMeHU
CurHan MCP oTpakaeT TpaHCcasumio reHa Sox2

MNHTEHCMBHOCTb TPaHCKPUNLMK reHa Sox2 He 3aBUCUT OT 611M30CTH dHXaHcepa SCR K 3TOMy reHy B NPOCTPaHCTBe
aapa

Ha Bcex cTaansax KNeTOYHOro LMKa y KNeTok B uccriefyeMoi NonyisLuM MOXHO 06HapYXXWUTb CTPOrO Mo OLHOMY
curnany TetR u CymR

v HeobxoaumMoe ycroBue TPaHCKpUNUMmM reHa Sox2 — 6nm3ocTb aHxaHcepa SCR K 3TOMy reHy B MPOCTpaHCTBE agapa
v CymmapHoe BpeMs, Korfa reH Sox2 TpaHCKpubupyeTcs B KJleTKe, OAMHAKOBO BO BCEX KNeTKax B MOMNyasauum

%

x

Bpems oTeerTa: 19.03.2022 14:36:17

Bannb!: 1.5u33

3agaHue ID28 (3apaua N2 1281494)

B Hauane XX Beka BO3HMK/a HOBas OTPAC/lb XXUBOTHOBOACTBA — pa3BefieHune NyLIHbIX 3Bepeii B HeBone. [ns
opraHu3sauum 3sepodepMbl no pa3BefeHNIo aMepUKaHCKNX Hopok (Neovison vison) YXKMBOTHbIX OTNABNMUBaIN B AUKOM
npupoAe 1 NoMeLLanu B 3apaHee NOAroToB/IeHHbIE WeAbl (KNeTKW ANs NYLUHbIX 3Bepeii). Cpefiu HOPOK K/IeTOYHOro
cofiep)kaHusi YeNoBeK BeNl UCKYCCTBEHHbIIi 0T60p, OCTaBNAA A1 Pa3MHOXEHUs 0co6eil, MUMeloLLLUX caMble
KayeCTBEHHbIe LIKYPKM U AaOLLMX XOpoLuii npunnoa. Mapbl Ans cKpeluBaHus ToXe nog6upan yenoeek. Bckope
HOPKOBOJbI CTaNMN CO06LL,aTh O POXKAECHUM AeTeHbllel Heo6bIYHbIX OKPAcoB. MPUYEM AeTeHbIWHU OMHAKOBOro
(heHoTUNA 3a4aTylo POXKAANUCH Ha pa3HbiX 3Bepodepmax, MeX Ay KOTOPbIMU HUKOrAA He 6b110 o6MeHa HopKaMu. Takux
AeTeHblLeil BbIpalLuBaau ¢ ocobbiM BHUMaHMEM W OCTABNANM AN Pa3MHOXeHUs. BnocneacTBMM OHM cTanu
poAoHayanbHMKaMM LIBETHbIX MOPOJ, HOPOK. Kakue yTBepXXAeHNs BepHO 06bACHAIOT NosiBNeHne Ha 3BepodepMax HOpoK
C HOBbIMM, HEM3BECTHbIMU B AUKOI NpUpOJe, oKpacamu. [INsi KaXKA0ro U3 clefyioLux yTBepXAeHI YKaxuTe,
ABNISIeTCA OHO BEPHbIM W/I HEBEPHbIM:

OTBeT yyeHuKa

Mpwu opraHnsaLmn 3Bepodepm y HOPOK NPOUCXOANN APeid reHoB, yBeIMUMBaBLUNIA YacTOTbl PeLIeCCUBHbIX anenen,
KOTOpble OTBEYaloT 3a HOBble BapuaHTbl OKpacKu

B npupoaHbIx NonyAaLumMsax HOPOK NPUCYTCTBOBANN pasHoo6pasHble PeLleCCUMBHbIe anneny, BO3HUKLLUME B pesy/bTaTte
¥/ eCTeCTBeHHbIX MyTaL|1iA, HO 4acToTa UX BCTPEYaeMOCTH 6blfla O4eHb HU3KOW, MO3ITOMY B JUKO MPUPOAE OHU B
OCHOBHOM BCTpeyasiuCb B reTepo3unroTe, a B UCKYCCTBEHHO MONYIALMK BbILLIN B FOMO3UIOTY

B npvpoAHbIx Nonynsiuusx MyTaLum, BAMSIOLLME Ha OKPac LWEPCTH, He BO3HUKaNM U3-3a JeiiCTBUA eCTeCTBEHHOIO
oT6opa

YenoBek orpaHnymBasn cBo60AYy CKpeLuVBaHus, YTO ClyvaiiHbiM 06pa3oM yBeMumBasno BePOATHOCTb POXKAEHUA
peLecCcBHbIX TOMO3UroT

MckyccTBeHHbI 0TGOP, MPOBOAMMDII YesloBeKaMm, cTan NpUYMHON BOSHUKHOBEHWS 6OMbLIOrO KONIMYECTBa HOBbIX
MyTauum

Ha pa3Hbix 3BepodepmMax cofiep)kaHue HOPOK B Luefax (KeTkax Ans COAep)KaHWs NyLHbIX 3Bepeit) 66110
OpraHM3oBaHO OJJMHAKOBO, YTO CTasIo NPUYMHON BO3ZHMKHOBEHWS OAVHAKOBbIX MyTaLui

Bpemsi oTBeTa: 19.03.2022 14:38:14

Bannb!: 2.5u33

3agaHue ID29 (3apaua N2 1281497)

IOHbIV HaTypanucT onucbiBan Npouecc nepefayn HacNeACTBEHHOCTH B KJIETKaX Ha NpUMepe aMepUKaHCKO HOPKYU
(Neovison vison), Ho AonycTun oLWKM6KKN. 3HasA, YTO Y aMepPUKAHCKOI HOPKYU B AUNAOUAHOM Habope 30 XxpomMocoMm, ANs
KaXXA0ro U3 criefyIoLLUX YTBEPXKAEHUI YKaXKUTe, ABASETCS OHO BEPHbIM W/IM HEBEPHbIM:

OTBeT yY4eHuKa

X B uHTepdase S konmuectBo Monekyn reHomHon [1HK He nsmensietcs

v B uHTepdasze G2 B kneTAX aMepuKaHCKON HOPKM copepxmnTcs 60 monekyn reHomHon JHK
« V amenuwaucknii HoNKiA R MaTarha2a NanRArA Nanadniz MAAN2A NN AKRATANVY RhICTNAURAINTAAG 18 AMRANAUTAR
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B npodase mutosa nponcxoaut pennmkaums reHomuoit [IHK, B pesynbTaTe yero K KoHLy npogasbl KNeTku cogepxxaT
60 Monekyn reHomHon HK

v B MeTadase Mutosa AByxpomaTuaHble XPOMOCOMbI BbICTPanBatoTCA N0 9KBATOPY KNETKM

« [locne nepBoro fenieHns Menosa B KJieTKax aMepukaHcKoin Hopku coaepxxutcs 30 Monekyn reHomHon HK

Bpems oTBeTa: 19.03.2022 14:21:25

Bannbi: 3uns3

3agaHue ID30 (2apaua N2 1281500)

B >nBOM yroiok CTaHLUM I0HbIX HaTypPaIMCTOB NPUBE3JIM TPEX B3POC/bIX aMepuKaHCKuX Hopok (Neovison vison),
OJIHOro camuia U JiByX caMoK. BocnnTaHHMKM CTaHLMM COOPYAUIU BOJbEP U C YA0BONIbCTBMEM Habniofanu 3a
YXMBOTHbIMU. B nepuop, roHa o6e caMKu 3abepemeHeny 1 NpUHec/n AeTeHbliwei. Koraa feTeHbilin noapocnu, ux
BMecTe C poAUTeNnsiM1 BepHynu Ha 3Bepodepmy. IOHbIM HaTypanucTaM NPeAoXUIN paccunTaTh, NONYsALUA KaKoro
cocTaBa Morna 6bl copmupoBaTbcst Ha CTaHLUM IOHbIX HAaTYPaNIUCTOB, €C/N 6bl leTEeHbILK OCTanuCh. N3BECTHO, YTo

UCXoAHble CaMKU 6b1/I FOMO3UIOTHbI MO AOMUHAHTHOMY annento reHa A, Haxogsiuiemycs B X-xpoMmocome (XAXA), a

cameLy 6bin peL,ecCUBHOM reMuanroTHoii (X2Y). HacTaBHUKM pe6AT OTMETUAM, YTO HUKAKMX MyTaLmil U XpOMOCOMHbIX

¢hepTUNbHOCTD, @ BCe UX NOTOMKM BbIXXUBAIOT U OCTalOTCA B cOCTaBe nonynsuvu. Ha ocHoBaHuM Ha6ntoAeHuii U
3a/laHHbIX YCNIOBUI pe6ATa BbiCKa3anu psag, runores. [ns KaXkjoii U3 HUX YKaXKUTe, ABNSIETCSA OHa BEPHOM Unu
HeBepHOIA:

OTBeT yyeHuKa

v B MepBOM NOKOMIEHNM BCE [ETEHbILLN XXEHCKOro nofa GyayT MeTb reHoTn XAX2

« B Y-xpomocome HeT reHa A

v B nonynauum Ha MOMEHT paBHOBECUS YacToTa BCTPe4aeMoCTu annens a coctaBut 20%

« Co BpemMeHeM B NonynsiLum ycTaHOBUTCA paBHOBECHE, KOTOpoe ByeT COXPaHATLCSA B MOCNEAYHOLLMX MOKONEHUSAX

X B nonynauuMm HUKoraa He 6yieT caMoK ¢ reHoTunom X@X8, T.k. usHayasibHO 3TOT asenb 6bll TObKO y camuia
% Cpeaw camMoK B NOMyAsiLMK Ha MOMEHT paBHOBeCHS 6yaeT 32% reTeposnroT Mo reHy A

Bpems oteera:  19.03.2022 14:19:28

Bannbl: 2.5u33

nepecTpoek B nonynfauuMu He NPpoUCXoauT, Bce 0co6M UMEIOT BO3MOXXHOCTb CBO60AHO CKpelyuBaTbCs, y HUX ogUHaKoBasi

3apanue ID32 (3apaua Ne 1281506)

Bupyc SARS-CoV-2 siBnsieTcs NPMYMHON NpoAoKalolLeiics rnobanbHoli BCMbIWKKU KOPOHaBUPYCHOro 3a6oneBaHus
COVID-19. [ipyrue Bupycbl Toii Xxe (hunoreHeTUYECKON rpynnbl 6bUIM OTBETCTBEHHbI 3a NpeAblAylLue permoHasbHble
BCMbIwWKMY, BKAoyass SARS n MERS. SARS-CoV-2 umeeT 300HO3HOE NPOUCXOXKAEHUE, aHaNorMyHoe Bupycam-
BO36YAMTENAM 3TUX NPeAbIAYLLMX BenbilueK. MoBTopsioleecss BHeAPEeHUe BUPYCOB XMBOTHbIX B Ye/IOBEYECKYIO
nonynsumio, NpUBoAsiLLee K BCNbIKaM 3a6osieBaHuWii, NpenonaraeT, YTo NoAo6HbIe anuaemMum B 6yayliemM
Heuns6exkHbl. TakuMm o06pa3oM, 3yyeHne NPOUCXOXKAEHMA U NpoAomKaloLelics aBontouun SARS-CoV-2 faeT BaXHylo

U3 pa3HbIX UCTOYHUKOB 06 3Bontouun SARS-CoV-2. Ha nepeoit unntocTpauum u3obpa)keHbl YeTbipe OCHOBHbIX poja
ceMelicTBa KopoHaBupycoe (Coronaviridae), cunyatamu o603HauyeHbl YXMBOTHbIE — X03sieBa BUpPYCa, a PO30BbIM
wpucdToM — BUpYCbl YenoBeka. Ha BTopoii — 6osiee noapo6Hble AaHHble ANns poaa Betacoronavirus, K KoTopoMmy
oTHocuTcsl U SARS-CoV-2. B Hell 06paTUTe BHUMaHWe Ha A/IMHY BeTBeM, ABnsiowelicsl rpadpuyeckum oTobparkeHuemM
AMUCTaHLMIA MeXAy nocnefoBaTeNbHOCTAMMU: YEM Bbille JUCTAHLMA, TEM 60Jblue pas/inymnii HAKOMIEHO MeXAY
nocnepoBaTeNIbHOCTSIMUY, YTO MOXKET FOBOPUTb KaK 0 6bICTPOM HaKOMNIEHWM U3MEHEHUI No AelicTBUEM 0T60pa, TaK U 0
nocTeneHHbIM HaKONNEHNUU B TeYEHNUM GObLIOIO MPOMEeXXYTKa BpeMeHU. Tak Unu uHaye, AUCTaHLUIO MOXKHO
paccMaTpuBaTh B KauecTBe Mepbl POACTBAa MeXAY U3y4aeMbIMU rpynnamu.
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MpoaHanusupyiiTe NnpeacTaBneHHble CXeMbl U AN1Sl KAXKA0T0 U3 CReAyIoLLUX YTBEPXKAEHUIA YKaXuTe, ABASIeTCSA OHO
BEpPHbIM WM HEBEPHbIM:

SARS-CoV-2 — He eANHCTBEHHbI BUPYC U3 pofa Betacoronavirus, nopaxaroLuii Yyenoseka

KopoxaBupycbl netyunx mbiwweit (bat-related coronaviruses) u naHronuHos (pangolin-related coronaviruses) Han6osnee
poacTBeHHbl SARS-CoV-2

Bo Bcex pofax cemeictBa Coronaviridae BcTpeyatoTcs BO36yAMTeNM 3a60neBaHnin YenoBeka

[insa Bcex BUpycoB cemMeiicTBa Coronaviridae xo3sieBaMu ABNAIOTCA TEMOKPOBHbIE XXUBOTHbIE

KopoHaBupycbl MOryT OTHOCUTENBbHO IErKO MEHATb XO351EB B X0 39BONOLUMN

Bupyc MERS-CoV sBnsieTca 6onee 6M3KUM poACTBEHHUKOM Bupycy SARS-CoV-2, yem Bupyc SARS-CoV

XX <X & <
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3apaHue ID35 (2apaua Ne 1281516)

B xone 3BONIOLMM Y MHOTMX LIBETKOBbIX pacTeHUi Cd)OpMMpOBaJWICb npucnoco6neHm| ANA B3aUMOAENCTBUSA C
onpegenéHHbIM TUMOM ONbIUTENS.

Hwuxe npusefeHbl poTorpadum pasnuuHbIX pacTeHui:




Mocne paHHoI pOpMYNMPOBKM 3afaHUA NPUBEAEHDBI TPU CTONGLA 3/IEMEHTOB AJ/1s1 CONOCTaB/eHNs:
B neBoM cTon6ue npuBefieH CNUCOK onbinuTenei (CIUCOK N36bITOYEH — B HEM €CTb JIULLHUE TUMbI ONbiUTENei).
B cpegHeM cTonbLe yka3aHbl HoMmepa ¢poTorpaduii (camu ¢poTo NpUBEAEHDI BbilLe).

B npaBom cTon6Lie NpUBefieH CMCOK Npucnocobnexunii LBeTka (CNMcoK u3bbITOYEH — B HEM eCTb JILLHKE
XapaKTepuCTUKM).

PaccmoTpute d)omrpadmu LBETKOB WU/IN COLBETUI U COOTHECUTE UX C OCHOBHbIM XapaKTEePHbIM A/ HUX TUMOM
onblnuTena u HpMCnOCO6neHMHMM ANA NnpuBie4eHnsa 3Toro onblnnTena.

Kaxzbisi 971eMeHT 13 CpefHero cTosbLa MOXHO COANHUTL CTPEIKOM TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/I6LE U/Wn
B paBoM cTos6Le. Kax/aas CTpesika JOMKHA 6biTb YHUKAIbHOM, T.€. MPOBECTU ABE CTPEJIKM OT ABYX 31I€EMEHTOB CPEAHEro
cTon6La K 04HOMY U TOMY Ke 371EMEHTY J1eBOro (Mm npaBoro) cTonbya Hesb3s!

Ans Toro, 4TOo6bI MPOBECTU CTPEJIKY rnepeTsaHuTe MbILLIKOW 371EMEHT K KOTOPOMY Bbl IPOBOANTE CTPEJIKY NoBepx d/ieMeHTa
OT KOTOPOro 4OJ/KHa UATU CTpesika n OTIyCcTuTe. YT06bI OTMEHUTL CTPeJsIKy Mexxgy a/ieMeHTaMu MoBTOPUTE nx
nepemMeLleHue.

OTBeT yyeHuka

) LiBeTku spkue akTMHOMOpbHble. HekTap 06WMbHbIN,
rnyboko cnpsAtaH B Tpy6Kax BeHYMKa WM - Lunopuax.
MpucyTcTBYyIOT yKasaTenu HekTapa. LiBeTku pacnyckatotcs
[IHEM U 3aKpbIBaOTCA HOUbIO, UMEIOT Cabblit 3anax

Il) LiBeTkun 6enble unu cnabo okpalleHHble. HekTap rny6oko

gCrpATaH B TpybKax BeHuYMKa wWaM wnopuax. YkasaTenu
HekTapa OTCyTCTBYIOT. LIBeTkn pacnyckaroTcs Be4Yepom unu
HOYbIO U UCTOYAIOT CUIbHbIV CNajikoBaTblii apoMaT

‘ A) MepenoHyaToKpbible

‘ B) [IHeBHble 6a604Ku N o
Ill) LiBeTKM ApKO OKpalleHbl B KPaCHbIA WM OpaHXeBbli,

auromopoHble. HekTap rny6oko cnpstaH B NPOYHOM
OKOJIOLBETHYKe. LIBeTeHne yTpeHHee, apoMaT oTcyTCTByeT

‘ C) HouHble 6a6ouku

‘D) Myxu IV) LiBeTku spKue, Xentble WKW CUHWE, 3UromopdHble c
nocajouHoOM NoWaAKon, NpoyHble. HekTap cnpsATaH, HO
Herny6oko. ECTb ykasaTenu HekTapa

| E) MTnubl y Y P

V) LiBeTku Genble WM KPEMOBbIE, KpYMHble C MPOYHbIM
OKOJIOLBETHUKOM U LIBETOHOXKOW. HekTap O6UIIbHbIA.
LiBeTkn pacnyckaltoTCi BEYEPOM WAN  HOYbIO, UMET
(DPYKTOBbIN, THUNOCTHbIA, GPOAUNbHBIA 3amax WM 3anax
nnecexun

‘ F) NeTyune Mbiwm

»VI) LiBeTkn TEMHble, KOpWYHEBO-MypnypHble. HekTap
oTcyTcTBYeT. LiBeTKM wncCTovaloT 3anax pasnararolierocs
6enka

Bpems oTBeTa: 19.03.2022 13:32:48

Bannb!: 4u35

3apanue ID37 (3apaua N 1281521)

Hwxe npuBegeHbl M306pa)|(eum| HEKOTOpbIX ﬂPeACTaBMTeﬂeﬁ oTpAfoB Knacca Aves:




Mocne paHHoOM d)opmynupoaxu 3apaHusa npuBeaeHbl Tpu cTon6ua 3N1IeMeHTOR /1 CONOCTABJIEHUSA:

B neeom cTon6ue npuBefieH CNUCOK Ha3BaHWii CUCTEMATUYECKUX rpynn (CNUCOK N36bITOYEH — B HEM eCTb NIULLHNE
Ha3BaHus).

B cpepiHeM cTon6Lie yka3aHbl Homepa doTorpaduii (camu poTo npuBefeHbl BbiLe).

B npaBom cTon6Le NpuBeAeH CNUCOK XapaKTepUCTUK OTPAAO0B (CIUCOK U36bITOUEH — B HEM eCTb JILLHUE
XapaKTepUCTUKM).

WUcnonb3ysa aaHHble 0 Mopdonorum, 3KoNorum U cUCTeMaTKKU, COOTHeCUTE U306paXKeHne ¢ Ha3BaHMEM OTpsAja U
noaxopsieil ANl HEro XxapakTepUCTUKOM.

Kaxabivi anemMeHT n3 cpegHero CTO.I'I5L[6 MOXHO COeagnHUTb crpenKoﬁ TOJIbKO C OAHUM 3J1IEMEHTOM B JieBOM cron6ue w/nnmn
B rnpaBom cron6ue. Kaxpas CTpesika JoJIXKHa 6bITb YHUKAIbHOM, T.€. npoBecTu Be CTPeJiKn OT ABYX 3JIEMEHTOB CpefHero
cTonbuya K O4HOMY U TOMY XK€ 3JIEMEHTY J1eBOIro (MJ'IM npaBoro) cTonbuya Henb3s!

[ns Toro, 4TOGbI NPoOBEeCTN CTPEJIKY MNepeTsaHnTe MbILLIKOWV 3/1eMEHT K KOTOPOMY Bbl NMPpoBOANTE CTPEJIKY NOBEPX 3/1EMEHTa
OT KOTOPOro 4O/KHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTPEeJIKy Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMetljeHue.

OTBeT yyeHuKa

4!) OKONMOBOAHbIE, XOPOLIO HbIPAIOLINE, WUCKIIOUUTENBHO
pbl6osifHble NTULbI. THE3AATCS B CEBEPHbIX LUMPOTaX

1) MTLbl pa3MepoM C ApO3Aa C HOYHOI aKTUBHOCTLIO. Ha
Tepputopumn Poccum BCTpeyaeTcs TONbKO 2 BUAA U3 3TOro
kOTpfma. Hespa ycTpauBaloT Bcerga Ha 3emne. [QHEMm,
06bI4HO, CUAAT HeMoABMXHO, MPUXABLIUCL K BeTKe U
CyuKy

I A) OTpsag Marapoo6pasHble (Gaviiformes)

11) MTULbI cpefiHNX pasMepoB C ManeHbKUM KJTHOBOM W C
XOpOLIO  BblpaXXeHHOW  BockoBuuen. Cpean  HuX
BCTPEYaeTCcsl MHOrO CUHAHTPOMHbIX BUAOB

I B) OTpsg Mony6eo6pasHble (Columbiformes) I

C) OTpaa flcTpe6oobpasHble
(Accipteriformes) doTo

IV) MTWUbI CPEAHUX U MENKUX pa3MepoB C OYEHb APKO
OKpalLEHHbIM OMepeHMeM W YacTUYHbIM CpacTaHueM
1 cdanaHr nanbueB. CpeAM HUX BCTpeyaroTcs  Kak
| D) OTpsin Pakuweo6pasHble (Coraciiformes) DbI6OSIAHbIE. TAK U HACEKOMOSIAHbIE BUMbI




E) OTpsaa Kosopoeob6pasHble V) MTuubl pasHoobpasHbix pasMepoB. Bbigenstorca
(Caprimulgiformes) OrPOMHbIM BUAOBbIM U 9KOJIOTMYECKUM pasHoobpasvemM
doTo
F) OTpsap Bopo6buHoobpasHble 3 VI)  MTuubl  KPynHbIX  PpasMepoB,  OTIUYUTEbHON
(Passeriformes) 0COGEHHOCTbIO KOTOpPbIX IBNIAETCA TO, YTO BCe 4 nanbua
doTo 3aKJTHOYEHbI B OAHY KOXMUCTYIO NEepenoHKy
G) OTpsig MennkaHoo6pasHble 4
(Pelecaniformes) VIl) CyxonyTHble NTULbl, O6beAMHSIEMble B CeMeNcTBa
doTo TeTepeBuHble M PasaHoOBble, CPefM KOTOPbIX MMeEHOTCA
. Kak ocefinble, TaK U nepenétHbie Gopmbl
H) OTpsg Kypoo6pasaHble (Galliformes) 5 A P bop
- VIIl) NpeacrtaBuTenn aToro OTpsAa B pasfiMyHOW CTeneHn
1) OTpsig PxxaHkoo6pa3sHble (Charadriiformes) ) Mpen h pAAa B p
cBA3aHbl C BOAoi. B knapgke HauGonee vacTo
BCcTpevaeTcs 4 snua. OTKNbIABAOT AiLa 6o B rHe3ao,
J) OTpsig MoraHkoo6pa3Hble 06bIYHO MpefcTaBnstoLlee CO60i FIMKY B Mecke, 60
(Podicipediformes) MPSIMO Ha rosible cKasbl

IX) PyneBble nepbs He pasBuTbl. THE3[0 B 6OJbLUNHCTBE
cnyyaeB, NpeACTaB/sieT COGOW MNaBaloWyto Kyvy U3
pacTUTeNbHbIX OCTaTKOB. Pbl6osifHble

X) B kauecTBe npeacTaBuTeneil AaHHOrO OTpsifia MOXHO
OTMeTUTb  siICTpeGa-TETepeBsITHMKA,  CKoMy,  opfa-
MOrUbHMKA
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3apaHue ID39 (3apaua Ne 1287

Mo AaHHbIM BO3, UHCYNbT (OCTPOE HapyLUeHne MO3roBOro KPOBOO6palLLeHus, NPUBOAsLLEe K HEKPO3y HEPBHOMN TKAHU) —
BTOpas Mo YacToTe NpUYMHa CMepTy Nnoce uemuyeckoii 6onesHu cepaua. NMepBocTeneHHoN 3aayeil Bpaya aBnseTcs
cKopeiilliee ycTaHOBNIEHME NPUYUHDBI MHCYIbTA AN ONpeAeneHns TaKTUKK neveHusl. Ha pucyHkax HUXKe usobpaxkeHa
Mopaenb KpoBOO6GpaLL,eHNsl TKaHU rofIoBHOMo Mo3ra:




Mocne paHHON d)opMynMpOBKM 3apjaHuAa npuBeaeHbl Tpu cTon6ua aneMeHTOB A/l COMOCTaBJ/IeHUs:

B nieBoM cTon6Lie NpUBEAIEH CMUCOK TUMOB ULLIEMUYECKOTO MHCY/NbTa (CMIMCOK U36bITOYEH - B HEM €CTb JIULLIHNE
3NeMeHTblI).

B cpeaHeM cTonbLe ykasaHbl HOMepa PUCYHKOB (CaMU PUCYHKM NPUBEAEHbI BbiLue).
B npaBom cTon6ue npUBefeH CrMCOK OCHOBHbIX paKTOPOB PUCKa (CMIMCOK M36bITOYEH - B HEM €CTb JINLLIHNE 3NIEMEHTbI).

YcTaHOBUTE TUMN ULLIEMUYECKOro MHCYJIbTa U OCHOBHOI (hakToOp puUcKa ero pasBuTHs Mo KapTUHE PacrosnoXeHnsl o4aroB
MLLIEMUK, UX KOHTYPY U Pa3Mepy, a TaKXKe M0 COCTOSIHUIO KPOBEHOCHOIO pycna.

Kaxxablvi 271eMEHT 13 cpefJHero cTosbLa MoXHO COeAMHNTD CTPEIKON TOJIbKO C OAHUM 3/IEMEHTOM B JIEBOM CTO/16L€e U/unu
B rpaBoM cTonbue. Kaxzas cTpesika 4o/KHa 6biTb YHUKAJIbHOM, T.€. MPOBECTYU fiBE CTPENIKN OT ABYX 3/1IEMEHTOB CPEAHEro
cTon6La K 0fHOMY U TOMY XK€ 3/IEMEHTY IeBOro (MM NpaBoro) cTonbLa Hesb3s!

Jns Toro, yTo6b! MPOBECTY CTPEJIKY MEPETAHNTE MbILLKOW 3/1eMEHT K KOTOPOMY Bbl IPOBOAMNTE CTPEJIKY MOBEPX d/1eMeHTa
OT KOTOPOIro A4OJ/XKHa UATU CTpeJika n OTIyCTuUTe. YT06bI OTMEHUTH CTpesniKy Mexxgy aJieMeHTaMu noBTopuTe nx
nepemMetleHue.

OTBeT yyeHuKa

A) CocyaucTas — [MCCEKLMS,  OCJIOXHEHHas

o ) ®ubpunnsaums npepcepaunii (3acton Kposu B
MHCYNIbTOM (paccrioeHve COCyAUCTON CTEHKM) ) P u pencepauit ( P

NeBbIX KaMepax cepaua C  06pa3oBaHUEM
BHYTpUCEPAEYHOro Tpom6a)

B) ATepoTpoM6OTHUYECKHI VHCYNbT
(aTepocknepos, OC/IOXHEHHbI TPOM6030M
nswKn) PucyHoK 4!l) Bbicokue uMdpbl apTepuanbHOro JAaBfieHus
‘1 (BbIwe 200 MM pT CT)
C) JlakyHapHbiit  MHCYnbT  (rMnepToHMYeckas .
GonesHb MU cocyaos c PucyHOK »IIl) HacnefcTBeHHblit  AedeKT  nnasMeHHbIX
aKTOPOB Koarynsaumm
MUKPOKPOBOUSNIUAHUSMM) 2 ¢ P rynay
D) [ eMOAMHaMMYECKHUIL WHCYnET  (peakoe L PUCYHOK 1IV) HacnegcTeeHHblit AehekT MUTOXOHAPUabHbIX
E€PMEHTOB, OTBETCTBEHHbIX 3a CUHTE3 ATD
CHUXXeHVEe 06beMHOro NoToka KpoBW B FOIOBHOM 3 bep
Mo3re)
PuCyHOK V)  O6MOpOYHblE  COCTOSIHUA C  MajeHueMm
y
. . apTepuasbHOro faBrieHuns
E) MeTa6onuueckuit UHcynbT (TKaHeBoi Aebuuut 4 pTep A
aHeprum)
mecyHOKl l,VI) [MoBbIWEHHbIA  ypOBEHb  XOJlecTepuHa MU
F)  Peonormdieckmii  MHCynbT  (noBbileHme 5 JNIMNOMNPOTEMHOB HU3KOW MAOTHOCTM B Masme
KpoBU

CBepTbiBaeMoCTU KpOBVI)

VIl) TunepMo6UIbHOCTb CYycTaBOB, Ype3mepHast
PacTSXXMMOCTb CBA3OK W KOXW, pe3Kue noBopoTbl
wen

G) TpoMB0IMBONUYECKU  UHCYNbT  (TpaH3uT
TPOMGa M3 BHELUHEro MCTOYHMKA C 3aKyMnopKoii B
cocyAax roloBHOro Mosra)

Bpems oteera:  19.03.2022 14:56:39
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3apanue ID41 (3apaua Ne 1281535)

Ha pucyHkax noka3saHbl noepexxaeHus monekyn [1HK (B kakaoM cny4yae nsobpaxkeHa To/IbKO NOBPEX4eHHasA YacTb
MoneKy/ibl), KOTOpble BOSHUKAIOT NMoj, ieiCTBUEM Pa3/IMUHbIX paKTOpoB GU3MYECKOI U XMMUYECKON NPUPOAbI:
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Mocne paHHOM HOPMYNMPOBKM 3af,aHUs MPUBEAEHbI TPU CTON6LA 3NIEMEHTOB AJISi COMOCTaBNEHUA:
B neBom cTon6ue NpuBefieH CNUCOK NPUYKH MOSIBJIEHNS MNOBPEX[EHU.

B cpepHeM cTonbue yka3aHbl HoMepa ¢opmyn (caMu hopMybl NPUBEAEHDI BbILLE).

B npaBom cTon6Le npuBeAeH CNUCOK pepMeHTOB UNU NyTel penapauyuiu.

ConocTaBbTe KaX/0e NoBpeXAeH1e C OCHOBHOI NPUYNHON ero BO3HMKHOBeHUA (cnucok A-E) n depmenTom (Mnu nytem
penapauuu), OTBETCTBEHHbIM 3a UCMPaBNeHne 3TOro NoBpeXAeHus (cnucok I-V).

Kaxabivi a1eMeHT u3 cpegHero cTosbLa MOXHO COeAUHNTL CTPEJTIKON TOIbKO C OAHUM 371EMEHTOM B /IeBOM CTOJIOLe U/Uin
B paBoM cTon6Le. Kaxaas cTpesika JO/KHa ObITb YHUKAIbHOM, T.€. MPOBECTYU ABE CTPEJIKU OT ABYX 3IEMEHTOB CPEAHEro
cTon16La K 0O4HOMY U TOMY XK€ 371eMEHTY J1eBOro (Mim npasoro) cTonbya Henb3s!

Jns Toro, yTo6bI MPOBECTYU CTPEsIKY MePETAHNTE MbILLKOW 3/1eMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEsIKY MOBEPX d/1eMeHTa
OT KOTOPOro 4O/KHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTPEeJIKy Mexay aJieMeHTaMun noBTopuTe nx
nepemMetleHue.

OTBeT yyeHuKa

4 Popmyna
1
‘ A) YnbTpahu1oneTosblit CBET \I) 06-meTunryaHuH-AHK-meTuntpaHcdepasa ‘
{ Popmyna
2

B) [lesaMuHMpoBaHWe as0TUCTOrO0 OCHOBaHMUs

1) Ypaumun-OHK-rnmkoaunasa ‘
(3aMeHa aMuUHOrpynMbl Ha KeTorpynny)

dopmyna IIl) Cuctema mucmaty-penapauuu ‘
‘ C) Owwn6km pa6oTbl AHK-nonmmepasbl 3
IV)  OHK-rnukosunasza  OGG1,  ysHatowas
‘ D) MeTunupoBaHue azoTMCTOro OCHOBaHWS f § Dopmyna OKWCIIEHHbIN ryaHWH
4
‘ E) OKucneHue a3oTUCTOro OCHOBaHUSA f V) OHK-dboTonnasa ‘
dopmyna

5




Bpems oTBerTa: 19.03.2022 13:44:26
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3apaHue D43 (3apaua Ne 1281539)

Hu)xe npuBegeHbl pa3nnyHble reHoTUMNbl pacTeHUM, BCe reHbl Pacnosio)XeHbl Ha pasHbiX XpOMOCOMaX:

1. AABBCCDDEE
2. aabbCcddEe
3. AaBbccDdEe
4. AaBBCcddEe
5. aaBBccDdee

Mocne paHHON d)OpMy.lWIpOBKI/I 3apaHuAa npuBeaeHbl Tpu cTon6ua 3/1eMeHTOB /11 CONOCTaBJIEHUSA:

B neBom cTon6Le NpuMBefleH CNUCOK KONMYECTBa TUNOB FraMeT, KOTopoe Cnoco6HO 06pa3oBbiBaTh pacTeHue (CNUCoK
N36bITOYEH — B HEM €CTb JIULLHME 3HAYEHUS).

B cpeaHem cTton6ue YKa3aHbl reHOTUMbl pacTeHuiA.

B npaBom cTon6ue npueepfeH CrUCOK Kosinyectea reHOTUNMUYECKUX KJlacCoB, KOTOPble MOXXHO NOJIy4UTb nNpu
camMoonbl/iIeHUn pacTeHusa (CHMCOK N36bITOYEH — B HEM €CTb JIULLHUE 3Haqeuvm).

CooTHecuTe reHoTun pacTeHus, KonnM4ecTBo TUNOB raMeT, KOToOpoe AaHHOe pacTeHue cnoco6Ho O6pa3OBblBaTb, u
KO/IN4eCTBO reHOTUNMUYECKUX KJ1laCcCoB, KOTOPbl€ MOXXHO NOJIy4YuUTb NMpU CaMOOrNbI/IEHUN 3TOro pacTeHus.

Kaxabiii an1emeHT u3 cpegHero cTosbLa MOXHO COeAUHNTL CTPEJTKON TOIbKO C OAHUM 371eMEHTOM B JIeBOM CTOJI6Le u/uin
B paBoM cTos6Le. Kaxaas cTpesika JO/KHa ObITb YHUKaIbHOM, T.€. MPOBECTYU ABe CTPEJIKU OT ABYX 31eMEHTOB CPEAHEro
cTon6La K 04HOMY U TOMY e 971eMEHTY J1eBoro (Mm npaBoro) ctonbya Hesb3s!

[nsi Toro, 4T06b NPOBECTU CTPEJIKY NEPETSHUTE MbILLKOM 371EMEHT K KOTOPOMY Bbl POBOAMUTE CTPEJIKY [OBEPX S/1eMeHTa
OT KOTOPOro A4OJ/XKHa UATU CTpesika n OTnyCcTuTe. YT06bI OTMEHUTH CTpesniky Mexxgy asieMeHTaMu MoBTOpPUTe nx
nepemeLyeHue.

OTBeT yyeHuKa

2. aabbCcddEe

3. AaBbccDdEe

Bpems oTBeTa: 19.03.2022 13:49:55
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3apanHue ID52 (3apaua N 1281552)

[ins 6akTepuodara nAM6aa xapaKTepHO fiBa TUNa XXU3HEHHbIX LIMKJIOB — NIUTUYECKMWIA, Koraa dar akTUBHO
penmumpyeTcs U pa3pyLuaeT K/IeTKM KulleyHoii nanoyku (Escherichia coli), unvm nu3oreHHbii, korpa reHom dara



BcTpamBaeTtcs B Monekyny [IHK KneTku 6akTepum B yHUKasIbHbIii TOKYC reHOMa C MOMOLL,bIO NpoLecca, HasblIBaeMoro
caiiT-cneuudumueckoii pekombuHaumeii. Ha pucyHke 1 nokasaHa ynpoLeHHas CXxema perynsumum 3KCnpeccumn AByX reHos
6akTepuodara - cl u cro. B cnyyae IMTUYECKOro LUKNa c npoMoTopa PR aKcnpeccupyeTcs FeH cro, a Takxke apyrue

reHbl, Heo6xoAUMbIe ANsi NPOTEKaHUs IUTUYECKOro LuKia. besnok cro 6nokupyeT TpaHCKpUNLuuio ¢ npoMoTopa Ppy
(cTpenka c TynbiM KOHL,OM), CBSI3bIBasiCb C MOC/ef0BaTe/IbHOCTbIO-onepaTopoMm. B cnyyae nusoreHHoro uukna garosas
[OHK cywecTsyeT B BUge npocdara, BctpoeHHoro B [IHK 6akTepuanbHoii knetku. Mpu aToM akTuBeH npoMoTtop Pry, ©

KoToporo aKcnpeccupyetcs reH cl. benok cl 6nokupyeTt npomoTtop PR, TakXe cBA3bIBasiCb ¢ onepaTtopoM. benok cl
AOMNONHUTENbHO aKTUBUPYET NpomoTop PRy (cTpenka c ocTpbiM KOHLOM), NpuBneKas K Hemy PHK-nonumepasy (B
oTnuymMe oT npoMoTopa Pp npoMoTop Pry iBNsieTcs cnabbiM U TpebyeT [OMONHUTENBbHON aKTUBALMK).

PucyHok 1
JINTUYECKUI LMKN p ‘(\ )
RM cro R
cl cro
Onepato - AHK dara

PHK-nonanmepasa

JIM30reHHBbIN UMKA ,%

Prm od  Pg

MNpodar
B8 HK 6akTepun

Onepato

PHK-nonnmepasa

Mpu 3apaxxeHun darom nam6aa kKnetok E. coli, paBHOMEPHO NOKPbIBaOLLUX MOBEPXHOCTDb Yallku MeTpy, B cnoe
6aKTepuit NOSIBNAIOTCA TaK HasbiBaeMble 6/IALLIKM — Y4acCTKHU, FAe pocT 6aKTepuii HapyLieH. O6bIYHO NpU 3apaXKeHun
KynbTypbl E. coli parom gukoro Tuna (WT) o6pa3ytoTcsi B OCHOBHOM MYyTHble 6nswku (Tun 1 Ha pucyHKe 2A, vawka A1),
1 MeHbLlee KONUYeCTBO MONHOCTbIO NPOo3payHbIxX 6nsLeK (TUN 2 Ha pucyHKe 2A, yalika A1). Ecnu us 6akTtepwii B
MYTHbIX 6sKax (TUn 1) BbIpaCTUTb Ky/NbTypy, @ NOTOM J,06aBUTb K TaKol KynbType ¢ar AUKOro TMna, To 3aMeTHbIX
WU3MeHeHWii He HabnoaaeTcs (pUcyHok 26, yawka b1).

YueHble o6HapyXunu aBa MyTaHTa ¢ara naimé6aa — X u Y, KotTopble 06pa3yloT TO/IbKO NPo3payHbie KOIOHUN NpU
3apa)keHum knetok E. coli (pucyHok 2A, yawku A2 u A3). YueHbIM yAjanocb yCTaHOBUTD, YTO B 3TUX LITaMMax
COJIepPXXUTCSA MO OJHOI TOUEUHOI MyTaLuK (3TN IKCNEPUMEHTbI 3[iecb He onucaHbl). Mpu 3apaXkeHnun 6akTepui,
BbIpalLLeHHbIX U3 6nsLeK TUna 1 (Mony4YeHHbIX NpU 3apaXkeHun parom auKoro Tuna), parom X 3amMeTHbIX U3MEHEHWIi He
HabniopaeTca (pUcyHok 2B, yalka 52). OaHaKo ec/im B TaKOM 3KCMepUMeHTe UCMoNb30BaTh MyTaHTHbIN ¢ar Y, To Ha
YaliKe NosiBNAOTCA NPo3payHble 6nawWwKu (pucyHok 26, yaluka b3).

PUCYHOK 2 KynbTypa E.coli
E.coli + WT dar A E.coli + dar A (myTaHT X) E.coli + ¢ar A (myTaHTY)
A2 A3
A
E.coli (1) + WT dpar A E.coli (1) + dar A (myTaHT X) E.coli (1) + dar A (myTaHT Y)

b1

52. 53 ‘



OTBeTbTe Ha cneayiolie NoABONPOChI:
1) Kakom Tvn >XM3HEHHOro LmKa npeobnagaeT y GparoB B MyTHbIX 6asLukax (Tun 1)?
2) Kakoii TUM )XM3HEeHHOro LyKa npeo6najaeT y daroB B Npo3payHbix 6nswkax (Tun 2)?

3) Mouemy daru gukoro Tuna (WT) He fatoT 6isALLEK Ha YallKe C 6aKTEPUAMY, BbIPALLEHHbIMU U3 MYTHbIX 6siLLeK (Tvn
1)?

4) Kakumu siBNsiOTCA MyTaumm B uTaMmax X MY — AOMUHAHTHBIMU WU peLecCUBHbIMU? O6bACHUTE Ball OTBET.

5) B kako# (kakux) nocnefoBaTesibHOCTAX MOr/a MPOM30NTU MyTaLms y WTaMma X? CuuTaiiTe, YTo MyTauus fenaet
nocnefoBaTeNbHOCTb, B KOTOPOI OHAa BO3HWKIA, MOMHOCTbIO HeYHKLMOHaNbHOW. O6BbACHUTE Ball OTBET.

6) B KaKoW (Kakux) nocnefoBaTenbHOCTAX MOrfia MPOU30oNTH MyTaLums y WTamma Y? CuutainTe, 4To MyTaumus genaet
nocnefoBaTeNbHOCTb, B KOTOPOi OHA BO3HUKA, MOMHOCTbIO HePYHKLMOHaNbHOM. O6bACHWUTE Ball OTBET.

an BHeCeHUU OTBEeTa B I0Jie HUXKe, no»(anyﬁcra, coxpaHmiTe HyMepaLuio Nno4BornpocoB Ha KoTopbie Bbl faeTe oTBeTbi!

OTBeT yYyeHuKa

1) UTUYECKUI TUM, TaK KaK B KONOHUAX b1 1 B2 He HabntopaeTcs 6nslek. OHW Gbl 6b1K, €CN 6bl TUM GblN IM30TEHHbIN:
reH 6b11 6bl BCTPOEH B AHK 6aKTepuii 1 9KCNPeCCMpoBascsi B HOBbIX KOMIOHUSX, 6blav 6bl 61LWKN. KpoMe TOro, BEpOsITHO,
y 6aKTepuii cpabaTbiBan UMMYHHbI OTBET, MO3TOMY G/ISILLKM He NOSABMANUCH. B cny4yae IM30reHHOro Tna MUMMYHHbI
OTBET NpakTUYeCKN HEBO3MOXEH. B MnTMYecKoM Tune paspyLiatoTcs KNeTKu, U3-3a NPoAyKTOB pa3pyLLeHns NosBNsSeTCA
NoMyTHeHWe

2) NIM30TeHHbIN TUM. HET NPOAYKTOB pa3pyLUeHWs KNeToK, MOSTOMY G/ALLKM NPo3payHble

3) 13-3a UMMYHHOI1 CUCTEMbI 6aKTepuit, HayUMBLLIUXCSt 6OPOTLCS C 3TUM BUpYcoM. OTBET AaH B . 1

4)B WTaMMe X - AOMWUHAHTHbIE - He NOABNATCS GNALWKM B KONOHWUK B. B wtamme Y - peLieccuBHble - eCTb GALLKA B
KonoHusax A un b.

5) B onepatope

6) B npomoTope PR

Bpems oteeta:  19.03.2022 14:10:04
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3apaHue ID54 (3apaua Ne 1281554)

LiseT WwepcTy y MAEKONUTAIOLWMX CBA3aH C paboToil hepMeHTa TUPO3NHa3bl, KOTOPbIN KaTanu3nupyeT OfHY U3 peakumii,
Heo6XoANMYI0 ANA NPeBpaLLEeHUsi TAPO3MHA B MUFMEHT MenaHuH. TUpo3nHa3a HaKanIMBaeTCcs B 0CO6bIX KNeTOUHbIX
Be3UKynax, MeslaHocoMax, rae U NPOUCXOAUT CUHTE3 NMrMeHTa. B cBolo ouepeab MelaHOCOMbI 06pasyloTcs B KNeTKax
MenaHo6nacTax, KoTopble B npoLecce 3M6PUOHANIbHOrO Pa3BUTUS MUrPUPYIOT U3 HEPBHOIO rPe6Hs B aNMAEPMUC KOXKH,
rAe NpeBpaLLaloTCcA B MENaHOLMTbI — KJIETKU, ONpeAensioLLme LiBET KOXKMU 1 LUepCTy.

Y amepukaHckux Hopok (Neovison vison) onucaH reH H, npolyKT KOTOPOro UrpaeT K/lo4eByto posib B hopMUpoBaHuK
Me/laHo6/1acTOB M MUTPaLK UX U3 HEPBHOTO rpe6Hs. l'eH umeeT ABa annens. Annenb avkoro Tuna H onpepensier
HopMasnbHoe pa3BuTHe MeNaHo61acToB, M FOMO3UroThbI MO AAHHOMY asielo UMeIOT KOPUYHEBYIO LWepcTb (heHoTun
AVKoro Tuna). Y obnapareneit MyTaHTHoro annens h HapyLieHbl 6MoreHe3 U MUrpaLus MenaHo6nacToB, B pesynibTate
Yero wwepcTb ocTaeTcs 6enol. [laHHbIN annenb KOAOMUHMPYET MO OTHOLLEHUIO K annento AuKoro Tuna. FeTeposuroTbl
VMeloT neruit okpac (Menkue 6enbie NATHa Ha KopuuHeBoM ¢oHe). Kpome Toro, reH o61agaeT NneitoTponHbIM
appekToM. FToMo3uroTbi no annento h rnyxve, rereposnuroTbl M roMO3UroTbi No annento H umeloT HopManbHbIii Ciyx.

MpoaykT apyroro reHa M perynupyet o6pa3oBaHue U NepeMelL,eHne MeIaHOCOM B KNleTKe. [IOMUHaAHTHbIN annenb
AaHHoro reHa onpeaensieT eHoTUN AuKoro Tuna. MpoAyKT peuieccuBHOro anniens m paéoraet MmeHee apeKTUBHO, B
pesynbTaTe Yero ob6pasyercsi MeHbLUe Me/laHOCOM M YXMBOTHbIE UMEIOT CBET/IO-KOPUYHEBbDIN MeX.

Ha 3Bepo¢epme pa3BoaAT ABe YUCTble JIMHUU HOPOK, d)eHOTVII'I KOTOpbIX CBAi3aH C AEeNCTBUEM ONMUCAHHDbIX FEHOB. Hopku
nuHuKM Moiin cBeTno-KopuyHeBblie. Hopku nuHum XeanyHp 6enble n rnyxue.

OTBeTbTe Ha cneaylowue NoABoNpocChI:

1) KakoW reHOTUM UMELOT HOPKU NUHUIA MON 1 XeANyHA, eCv KaXkAas U3 HUX HeceT MyTaLyio TOJbKO B OLHOM 13
OMUCaHHbIX reHoB?

2) Kakue reHoTun 1 eHoTUM no npuaHakaM okpaca LWepPCTU U Hanuuus cryxa 6yayT uMeTb rubpuabl F1 oT ckpelumMBaHus
LAHHbIX YUCTbIX IMHUIA?




3) B KaKoM COOTHOLLIEHUM B F2 MOXHO OXUAATb POXKAEHUE FYXUX LEeTeHbILel U JeTeHbILWeh ¢ HOpMaibHbIM CIyXOM?

4) CKoMbko hEeHOTUMMYECKMX K1aCcCOB MO NpKU3aHaKy oKpaca WepcTy MOXHO oxuaaTs B F2? Mepeuncnute Bce
BO3MOXXHble GEHOTUMbI 1 COOTBETCTBYHOLLME UM FEHOTUIbI.

5) Kakoe paclyenneHme MoXHO oXxnaaTb B F2 0ogHOBpEMEHHO Mo ABYM NpU3HaKam — Hanu4yue cryxa u UBeT LepcTun?

Ipyu BHeceHnu oTBETa B 110J1e HUXKE, MOoXKasyicTa, COXpaHsaNTe HyMepaLuio Mo4BONPOCOB Ha KOTOPbIe Bbl aeTe oTBeThbI!

OTBeT yYyeHuKa

T)nnHua Moiin - HHmm, Tak Kak peLiecCUBHbIV annenb m faeTt CBETN0-KOPUYHEBYO OKPACKY, @ MyTaLWs TOSIbKO B OAHOM
reHe, 3HauYWT, 3TO AOMUHAHTHbIE FTOMO3UIOTbI MO reHy H

nuHua XegnyHa - hhMM. 6enble u rayxue - nposiBfieHne peLeccuBHOro anniens h, no ycnosuto MyTaLusi TONbKO B OAHOM
reHe, JOMUHAHTHbIE FTOMO3UTrOTbI MO reHy M

2) B F1 HhMm. 6yaeT nervit okpac n3-3a reTepo3uroTHOCTU Mo reHy H.

3) HhMm * HhMm

pacuyennenue 1(HH):2(Hh):1(hh) no reny H. rnyxve aeTeHbiwm - ToNbKO hh, 3HaUWT, MO 3TOMY NPU3HaKy pacLiensieHve
3(HopMm. cnyx):1(rnyxue)

4) 6enas wepcTb - hhMm hhMM hhmm

KopuyHeBas wepctb - HHMm HHMM

CBeT/10-KopuYyHeBas WwepcTb - HHmm

neruii okpac (KopuuHeBble U 6enble nsiTHa) - HhAMM HhMm

nerui okpac (CBeTno-kopuyHeBble 1 6enble NATHa) - Hhmm

BCero 5 GeHoTMnMyecknx knacca
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