buonorua-11

Wudp 42443198
Mpeamer Buonorus
Knacec 11

ID npodwmna 973137

3apaHue ID2 (2apaqa N2 1281310)

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 yY4eHuka

X AspeHxuMma COCTOMUT M3 KNIETOK C KPYMHbIMU BbIpOCTaMu

% B aspeHxnmMe pacnonararoTcs KETKN MeXaHNYeCcKOI TKaHK — acTpocKiepenabl
v [lpoBofslLMe MyYKn KOHLEHTpUYeckne amprBasanbHble

v B npoBogswwmx nyykax pegyunposaHa pnoama

« [laHHoe pacTeHue — rmapoput

v [lns pacTeHusi xapakTepHa aTakrtocTena

Bpems oTBeTa: 19.03.202210:04:06

Bbannbi: 2un33

3apanue ID3 (3apaqua N2 1281313)

Ha ¢oTorpadusax npeacTaBneHbl yyacTKM CPe30B NPOBOAsLLEel TKaHU Bbicluero pactenus (Embryophyta).

gl




[N KaXxaoro U3 cnepyrowmx yTBep)KAeHMFI YKaXKuTte, AB/IS€TCA OHO BEPHbIM WU HEBEPHbIM:

OTBeT y4yeHuKa

Ha doTorpadusx nokasaHbl Tpaxenabl, NpoBoAsLLas TkaHb — hnoama

Yepes cTPyKTypbl, 0603Ha4YeHHbIe Ludpamu 1-2, CoeIMHATCA MPOTOMNACTbl COCEHNX KNETOK

Lindpoit 3 o603HaveHa npocTas nepdopaLMoHHas niacTuHka

PacTBop no NpoBoASALLMM 351eMeHTaM, MoKasaHHbIM Ha GoTorpadusx, MoXeT nepefBUraTbCs Kak oT KOpHel K
NUCTbAIM, TaK U B 06paTHOM HamnpasieHUm

Lindppamu 1-2 0603HayeHbI N1a3mMofecMbl

Y LBeTKOBbIX pacTeHuit (Magnoliophyta) HE BCTpeyatoTcsi NpOBOASLLME 3N1EMEHTbI NMOAJ06HbIE TEM, YTO NoKa3aHbl Ha
pucyHke

X X < X XX

Bpems oTBeTa: 19.03.2022 10:06:04

Bannbi: 2n33

3apaHue ID7 (3apaqahe 1281344)

I'Iepep, BaMM cXxeMa CTPOEeHUSA KNIeTKU HEKOro 3yKapMoTu4yecKoro opraHusma.

10

5 MKkM

JAnsa KaXa0ro U3 cnepyrowmx yTBep)KAeHMFI O AAHHOM OpraHu3Me yKaxkxute, ABJ/iseTCA OHO BePHbIM WU HEBEPHbIM:

OTBeT yYyeHuka

v [lpefok AaHHOro opraHM3Ma Mony4us CBOI X/10pomniacT B pesynbTaTe BTOPUYHOrO aHAOCUMEMOreHe3a
« [laHHblii opraHMam crnocobeH NUTaTbCs TONIbKO aBTOTPOHHO
« [laHHbl1 ODraHW3M MMeeT MacTUrOHeMbl Ha 060X XXIYTUKaxX



+ [laHHblii opraHuam npuHagnexuT K cyneprpynne Discoba (paHee B cocTaBe Excavata)
v OpraHenna nog umMdpoit 7 COAEPXXUT reHOM, POLACTBEHHbI FreHOMaM KpacHbIX BOJOPOC/IEN
v OpraHenna nog undpoii 1 yuyBCTBYET B OCMOPErynsumm

Bpems oTeeTa: 19.03.202210:07:24

Bannb!: 2u33

3apaHue ID8 (2apaua e 1281346)

3TOT CTpaHHbIii He6oNbLLOI opraHu3m 6bin BriepBble 06HapyXeH B KoHLe XIX Beka Ha CTeHKax MOPCKOro akBapuyma, u
NULLIb HeJaBHO YAANI0Ch HaliTU CBUETEeNbCTBA ero NpUCYTCTBUSA B IMKOIA Npupoae.

DudpwLIApHBIE
KJIETKV

Hop3anbHEIe
3MuIAepMaIbHbIe KJIIeTKMU

Kpucramiaeckne
KJIeTKM

CexperopHbIe
KJIeTKM

7 amny 4 JIunodpnnsHas
BenTpanbHbIe 7 CreTKa
3MMIepMasIbHble KIIeTKNI ' BeHTpasIbHBII
SKTYTHK

JAnsa KaXxaoro Us cnepyrowmx yTBep)KAeHMﬁ 0 AaHHOM opraHu3sMe yKa)xuTe, AB/I1€TCA OHO BEPHbIM UJ/IN HEBEPHbIM:

OTBeT yY4eHuKa

X OnBpunnapHble KIETKN UMeloT Me30A4epMalibHOe NMPOUCXOXAEHNE
% [aHHblI opraHnsM BeAET nenarmyeckuii o6pas XusHu
« [laHHblii opraHnam oTHocuTCs K Tuny MNnactuHyatble (Placozoa), BKoyarolwemy BCero HeCKoIbKo BUAOB
% [laHHbll opraHnamM o6nafaeT NoMOCTHbIM NULLEBAPEHNEM
OcHoBHast PYHKLMS CEKPETOPHbIX KNETOK, PacrosioXXeHHbIX TOMIbKO MO Kpatko Tena — NPOAYKLMS MULLeBapUTebHbIX

v d)epMeHTOB, a J'IVII'IOdJVIﬂbeIe KJ1eTKM, pacrnofioXXeHHble Ha BEHTpasibHOW CTOPOHE, BblAENSAOT HEMponenTuabl,
perynupyrouime nosegeHne opraHusmMa

« [laHHbl1 OpraHW3M nepemelLaeTcs, B OCHOBHOM 3a CHET paboTbl Taknx 6€/1KOB KaK AUHENH U TYBYNnH

Bpems oTBeTa: 19.03.2022 10710025

Bannbi: 2un33

3apanue ID9 (3apaua e 1281349)

| B 2007 roay y no6epexxbs ®ununnuH Ha rny6uHe okono 2500 M Npy NOMOLLM AUCTaHLMOHHO-YNPaBAsieMoil Cy6MapuHbl



«ROV Global Explorer» 6b1710 06Hapy»KeHO Heo6bluHOEe XUBOTHOE, AJIMHON A0 9 CM, U3AaneKa HarnoMHuHalolLee Kanbmapa
1 Ha3BaHHOe uccnegoBaTensaMm «squidworm» («kanbmapouyepBb»), UK No-Hay4yHoMmy - Teuthidodrilus samae.

[nsa Ka)xaoro U3 cneaylolmx yTBEPXAEHUIA 0 JaHHOM OpraHM3Me yKaXxute, ABNSETCA OHO BEePHbIM UM HEBEPHbIM:

[laHHbIV OpraHMaM UMEET MIAHKTOHHYH JIMYMHKY — Tpoxohopy

[laHHbI OpPraHM3M MOXXHO OTHECTU K XXMBOTHbIM, 061afjatoLLiM BTOPUYHOPOTOCTbHIO

CX0ACTBO JaHHOIO OpraHnama ¢ KanbMapoM SIBASIeTCS pe3yibTaToM 6/13KOro 3BOOLMOHHOIO POACTBa
[laHHbI opraHM3M NpUHaAexuT K rpynne (Nofknaccy) MasoLLeTUHKOBbIe KosbyaTble yepsu» (Oligochaeta)
Y [laHHOro opraHn3ma pefyLMpoBaHbl nasbmnbl U NEPUCTOMUYM

[laHHbIVi OpraHMaM UMeET HEPBHYIO CUCTEMY B BUAE GPIOLLHOV HEPBHOW LIENOYKM

X XX X<

3agaHue ID14

Ha npuém K Bpauy 06paTusicsi My>KUMHa C XKasiobamu Ha NPOrpeccUpyIoLLYIO B TEYEHUE HSI MbILLEYHYIO YTOMJIIEMOCTb.
Mo pe3ynbTaTtaM peHTreHorpagum opraHoB rpyfHoii Knetku (A) BbisiBIeHO HOBOO6pa3oBaHNe CPefoCTEeHUs!
(npocTpaHcTBa rpyAAHOI KETKN MeXAY ABYMS MJIeBpasibHbIMU NOJIOCTAMM) C HEPOBHbIMU KOHTYpaMu. Mo AaHHbIM
KOMMbloTepHol ToMorpadum (B, C) 3anofo3peHa 3noKayecTBEHHasl ONyXonb TUMyca — UHBa3MBHas TUMOMA; OTMEYEHO
BpacTaHue B nepukapg (C HanuuMeMm XXUAKOCTHU B NepuKape) U KJIeTuaTKy cpeflocTeHusi. U3BecTHO, UTo y OKono
YeTBepTH NaLMEeHTOB C TUMOMOIA ANarHOCTUPYIOT ayTOMMMYHHOe 3a6oneBaHue MMacTeHusl rpaBuc, KOTopoe
pasBuBaeTCs BCeACTBUE N36bITOYHON NPoAYKUMM T-nMMdoLUTamMy aHTUTEN K ANMUTONAM KeTOK 3NUTeNnanbHom
TUMOMBbI, UMEIOLLLMM CXOXKYIO CTPYKTYPY C Cy6beMHULLaMM aLLeTU/IXOJIMHOBOTO pPeLenTopa.

-
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p,ﬂﬂ KaXxaoro us ciepyrouimx yTBep)l(AeHMﬁ YKaXxuTte, ABNs1€TCA OHO BE€PHbIM WU HEBEPHbIM:

OTBeT yYyeHuKa

Mpu ycnoBum Xnpypruyeckoro yfaneHns TUMOMbI MOXHO 0XWAATb NCYE3HOBEHUE CUMNTOMOB MUacTeHNN

Mpv coaBnMBaHUM OMYXONbO BEPXHEN MOJION BEHbI BYAeT 0TMeYeHO HabyxaHue 1 pacluMpeHne BEH Ha Liee, pykax 1
rpyLAHOW CTeHKe

Mpu nevyeHUn rNIOKOKOPTUKOCTEPOMAAMM MbILLIEYHAs YTOMIISIEMOCTb CTaHeT 60siee BblpaXKeHHOW

Mocne ymepeHHo Gpr3NYecKon Harpy3ku y naumeHTa MOXXHO OTMETUTb MUO3 (CyXXeHWe 3payka), SHohTanbm
(3anaBLuee NooXeHWe rnasHoro A61oka) U ypexxeHue cepaLetuneHus

MaccuBHOe HaKoMIeHWe XNAKOCTU B NepuKapAe NposiBNSETCA BbipaXKeHHbIM CHIKEHNEM apTepuanbHOro AaBneHus
[inst TUMOMbI XapakTepeH MeCTHO-PacnpoCTpaHeHHbIN NpoLecc ¢ npopacTaHNeM B OpraHbl CPeA0CTEHWS, Nerkue u
nnespy

€ £ < < & x

Bpems oTBeTa: 19.03.2022 10:16:58

Bannbi: 1.5u33

3apaHue ID15 (3apaua Ne 1281456)

a3006MeH MeXXAy anbBeonaMm U JIErOYHbIMU KanuaisipaMmn NPUBOAMT K MOBbILIEHNIO KOHLLEHTPaLMKU KUCopoaa 1
CHWXEHMIO KOHLLEHTpaLK YrieKUCoro ra3a B ManoM Kpyre KpoBoo6patueHus. [lanee KpoBb NocTynaeT B
MarucTpanbHble apTepum 60MbLIOro Kpyra, FAe UCCeA0BaTeNio BO3MOXHO OCYLLECTBUTD N3MepPeHNe ra30BOro CocTaBa
nnasmbl KPoBM (a TOUHee, NapunanbHblii AaBneHuii rasos — p0O,, pCO,) Bonee HU3KMe 3HAYEHUS MApPLUANbHOIO

AaBJ/ieHua CBUAETe/IbCTBYIOT O MéHblLleM obbeme pacTBOpPeHHOro COOTBeTCTBYIOL,ero rasa.

MpeacTaBbTe, YTO U3 KPOBOTOKA OAHOMOMEHTHO 6b1nK SJIMMUHUPOBaHbI BCe 3PUTPOLUTDI, NPU 3TOM Jierkue
dJyHKI.IMOHVIpyIOT HOpMaJibHO, U Cpa3y nocJie 3Toro NnpoussefeHo UsSMepeHue rasoBoro coctaea Kpoeu.

Aﬂﬂ Ka)Xxporo us cnepyrowmx yTBep)KAeHMFI YKaXxute, ABNs€TCA OHO BE€PHbIM UIU HEBEPHbIM:

OTBeT yY4eHuKa

ApTepuanbHoe pOy He U3MeHUTCA

0O6LLee cofepyxaHue yrieKncrnoro rasa B apTepuanbHON KpOBU He UBMEHUTCSA

B nanbHenwem, KNeTKn opraHuama UCMbITatoT TAXENYH MMNOKCUIO BCNIeACTBME HEA0CTaTOYHOCTM PaCTBOPEHHOMO B
KpOBW Kncnopoaa

ApTepuanbHoe pCO; He n3mMeHuTca

L R x<

KneTkun opraHvMama UcnbITatoT TAXENYHO MMMNOKCUIO BCIeACTBUE PE3KOro, 0OAHOMOMEHTHOIO C a/IMMUHaLMEN
3pUTPOLUTOB, NageHna p02 B nnasme

x

% Hu pCOy, HM 0bLLee coaepKaHne YIAIeKUCNOoro rasa B apTepmanbHOi KpOBU He M3MeHNTCA

Bpems oTBeTa: 19.03.2022 10:20:20



Bannbi: 3us3

3apaHue ID19 (3apaua N2 1281467)

HeKoTopbIM NioAAM KaXkeTcsl, UTO 6MOXUMUSI — OYEHD CJIO)XKHasi HayKa, MOTOMY UTO ee U3yyeHue TpebyeT 3arNoMUHAHUSA
MHO)XeCcTBa coefMHeHu. B yacTHocTu, cornacHo E. coli Metabolome Database MeTa60n10M KULLEYHOI NaNOYKK
(Escherichia coli) copepXuT kak MUHUMYM 3755 Manbix Mosiekyn. OgHaKo NoAo6Has NO3ULMs COBEPLUEHHO He BepHa!
[leno B TOM, UTO MHOrMe 6MOMONEKY bl CUHTE3UPYIOTCA NyTEeM 06 beJUHEHNS OTHOCUTENIbHO HE6GOMBLIOrO KOIMYEeCTBa
TUNOBbIX 3BE€HbEB, C/IOBHO XXUBbI€ OPraHM3Mbl UrpaloT B XMMUYECKUIN KOHCTPYKTOP. Ha NnpakTuke 3HaHUe OCHOBHbIX
6510KOB MeTa60M3Ma, a TaKXKe Cnoco60B UX COeMHEHNS MNO3BONSIET AOCTAaTOYHO YBEPEHHO OPMEHTUPOBATbCS B
MHoroo6pa3uu 6uonormyeckux BewecTe. Ha pucyHke npeacraeneHa ogHa U3 Moneky, KoTopas B 60nbLunx
KONMYecTBax NPUCYTCTBYET B LUTONNa3Me MMKo6akTepuii (Mycobacterium), B Tom uucne — Manouku Koxa
(Mycobacterium tuberculosis), onacHeiiluero Bo36yauTens Ty6epkynesa. Mbl Bbienunm yeTbipe ee pparmeHTa YepHbIM

LBEeTOM (Y4TUTe, YTO HEKOTOpPble aTOMbI U CBA3U OCTaNUCb 0603HauYeHbl cepbiM). O6paTUTe BHUMaHKUE, YTO hparMeHTbl
2 n 3 nepecekaloTcs.

H 3C'\C /O

dparmeHT 17

GDbarMeHT 3

.. ®parmMeHT 4

O o

BHMMaTenbHO paccMOTPUTE PUCYHOK, NOCIe Yero Bbibepute, Kakue yTBepXKAeHUs SBNAI0TCS BEPHbIMM, a KaKue —
HeBepHbIMU:

OTBeT yYyeHuKa

% B npeactaBneHHOM coeanHeHUn npucyTcTByeT N-rMko3ngHas cBssb C aMUHOKWUCIOTOM

v YrnepofHblii GparMeHT 1 MOXeT 6bITb MOMYYEH B XOLE OKUCIIEHNS NMUpyBaTa

% [pefcTaBneHHoe CoeanHeHNe BKIIIOYaeT B CBOW COCTaB OCTaTOK ranakTo3bl

v OparMeHT 2 MOXeT 6bITb 06HapYXXeH B 6eN1kax, CUHTE3UPOBaHHbIX Ha pubocomax

v B rpeacTaBneHHOM coeiMHEHUN NPUCYTCTBYET a-O-FMMKO3WAHAs CBA3b MeXay ABYMS MOHOCcaxapuaamu
dparmeHT 4 MOXeT 6bITb 06HapPYXKeH B cy6CcTpaTax HEKOTOPbIX KMHA3, y4acTBYOLMUX BO BHYTPUKIIETOYHOM
CUrHanuHre

Bpems oteeta:  19.03.2022 10:28:36

Bannbl: 2.5u33

3apaHue ID20 (3apaua Ne 1281470)

OAHUM U3 Haubonee n3y4yaeMbix SABJIEHWUII B COBPEMEHHOI HayKe AB/IAETCA perynupyeMas KneToyHas CMepTb,
NOCKO/bKY OHa JIEXXUT B OCHOBE MHOMUX (PU3MONIOrMYEeCKUX 1 NaTonoruyeckux npoteccoB. Ha pucyHke nsobpaxkeHbi
ynpoLL,eHHble CO6bITUSA, KOTOPbIe CBAA3aHbl C TEM, KaK KNIEeTKU MHULUMPYIOT CBOIO rnbenb. O6paTuTe BHUMaHWe Ha To,

YTO AaneKko He Bce nocnefoBaTesibHble CO6bITUS COeAUHEHDbI CTpeJZiIKkaMu Ha cxemMe - Mbl npegnaraeMm eamMm paaoﬁpaTbcn
B UX CBA3U CaMOCTOSATEJIbHO.

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

Pamka 2 nsobparkaet fiBe peaKkLuu, KOTopble CNoco6eH KaTanusnMpoBaTb LMTO30/bHbI pepmeHT XDH B 0HOI U3 cBOMX
¢hopM (Mbl YMbILLNIEHHO He YKa3biBaeM COOTBETCTBUE popma/peaKLus).




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

Cas — ¢epMeHTbI Kacna3sbl (npoTeasbl); proCas — Ux HeakTUBHbie opMbl; CTS — epMeHTbI KaTencuHbl (MOLLHbIe
Hecneuuduyeckme nporeasbl); CAPN - npoTeasbl KanbnauHbl; CytC — uutoxpom c; MPTP — komnnekc 6enkos
MUTOXOHAPUWanbHol Nopbl; CypA — 6enok-aKTuBaTop 3HAOHYKNeas; TL| — aneKTpoH-TpaHcnopTHas Lenb; AOK -
aKTUBHble popMbl kKucnopopaa; (-AT®d) Hap peakumeli 0603HaYaeT pacxof, 3TOro CoeMHEHUs1 B Xofe NnpoLecca;
cuuTaiite, uto 1 k/la uncnenHo paeseH 1000 r/monb. Ha3BaHus ApYrux 6eIKOB Mbl YMbILLJIEHHO He paclundpoBbiBaeM.

B Tex cnyyvasx, Korpa npowuecc KOHTPO/IMPYIOT HECKONbKO (haKTOPOB, OHM MOTYT AeiiCTBOBaTb HE3aBUCUMO, a Npu
COBMECTHOM feiicTBuM ux adekTbl cymmupytorces. Mpu pelueHun 3agaHus He 3abbiBaiiTe 06 ocMoTUUYecKuX addekTax,
a TaK)XXe 0 TOM, YTO MUTOXOHAPUU CNYXXaT OJHMM U3 Aeno, NOrNOLWaloLWUM KanbLuii NP1 ero NoBbileHUn B LuTo3one!
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ﬂﬂﬂ KaXxgoro us yTBep)KAeHMﬁ BblsepMTe, fIB/INETCA OHO BEPHbIM UJIN HEBEPHbIM:

OTBeT yYyeHuKa

B cnyyae ymepeHHoro nosbiweHus AQK ncknounTenbHO B MaTpukce, Jo6aBneHne MHIMGUTOPOB KaTencuHoB
npuBefET K TOMY, UTO 015 KJIETOK, NMPETEPNEBLLNX CMEPTb, CHU3UTCS

Mpu yBeNMYeHUM KOHLIEHTPaLMN Ca2™ B MUTOXOHAPUM, YCUNUTCS TOK KaTUOHOB B MaTPUKC, Y4TO B KOHEYHOM UTOTe
v MpuBeAET K PaspyLUEHNIO MUTOXOHAPUAbHOM MeM6PaHbl U K BbIXOAY LIMTOXPOMa C B LUMTO30/1b AaKe Mpu
MHrM6MpoBaHun Bax/Bak
B Tex cnyyasix, Korga aHepreTuyeckuii MeTabonmam KeTku CyLeCTBEHHO HapyLUeH, 3HAOMeHHbIe CTUMY bl
BbI3bIBatoT Cas-3aBMCUMbIIN anonTo3
Peakuusn 2, katanusmpyemasi XDH, ssBnsieTcs 4acTbio kKaTabonnsma HyKneoTuaos
OKUCUTENN, KOTOPbIE MOSTHOCTBIO pearnpyoT ¢ KOMMAOHEHTaMU KJIETOYHOW MeMBpaHbl U MOYTH He MPOHUKAIOT B
LUMUTO30/1b, 6yAYT BbI3biBaTh Cas3-3aBUCUMYHO KNETOYHYHO CMepTb

Mpu 0AHOBPEMEHHbIX YBENMYEHUN BHYTPUKIIETOYHOM KOHLEHTpaLmu CaZt n MHrM6MpoBaHuK Kacnas, GpparMeHTaLms
apepHoit [IHK He 6yaeT nponcxoautb M3-3a oTcyTcTBUA Cas3-3aBMCMMOro anonTo3a

Bpems oTBerTa: 19.03.2022 10:46:41

Bannbl: 3ns3

3anaHue ID21 (2apava N2 1281473)

baktepuanbHas pochoTpuactepasa (PTE) katanuaupyet rugponus P-O, P-F, P-S cBfi3eili B pa3IMyHbIX UHCEKTULMAAX U
¢$ocdopopraHmueckux HepBHbIX aaax. O6LLyI0 cXeMy peaKLu Bbl MOXKeTe BUAETb B BEPXHEii YaCTU PUCYHKa.
KpucTtannorpaguyeckue pa6oTbl nokasanu, YTo hepMeHT CBA3bIBaeT CBOM Cy6CTpaTbl NPY NOMOLLM TPEX y4acTKOB B
aKTUBHOM LeHTpe. B 2001 roay Chen-Goodspeed ¢ Konsieramu peLunnm BbisiCHUTb, KaKuMM hakTopamu perynupyercs

AvAnTnaTuaa rnanusdhuuunnTe DTE Mna ararna nuu parnanLanbanunk AuAnuntavanii thanchAnAanrauuuanvuy rnanuuauuia



LYUL I PO AN LSRRV D 1 L. 1 91 UI U U BULHWILSUBGI ML UNnusiny | SRUN WULWUPUPE GnrISUnria busgnnsnn,
npefCcTaB/IEHHOI B HMXKHEN NeBol YacTu pucyHKa. Kaxaoe 13 BeliecTB A06aBnsanu K pepMeHTy, nocne 4Yero uamepsnu
KUHeTUYecKue napaMeTpbl peakuuu. B kauectBe kputepus adpdekTMBHOCTU hepMeHTa UCNO/Ib30BANUN BENUUUHY
kcat/Km- Pe3ynbTaTbl HEKOTOPbIX M3MEPEHUIi Bbl MOXKeTe 06HapY>XUTb B MPaBOW HUXKHE YacTn pucyHka. Mbl Takxke
yKasanu npumepHoe cooTHoLueHue adpeKTUBHOCTEl KaTanu3a ANs KaXKAoii napbl coeAuHeHwii (koadduumeHT
cenekTUBHOCTU S/R, B NPaBOM BEPXHEM Yy OKOLLKA).
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BHMMaTeNnbHO paccCMOTPUTE PUCYHOK, NMOCIIE Yero ANsl KAXA0ro U3 yTBePXXAEHUI BbiGepuTe, AIBNAETCA OHO BEPHbIM UK
HeBepHbIM:

%X MyTtaums Gly60Ala npuseaeT K Tomy, 4To Ans napbl S-11/R-1l koapdMUNEHT ceneKTMBHOCTH CTaHET Bbilue 1/1

3ameHbl lleT106Ala/His257Tyr npuepyT K ToMy, 4To Anst napbl S-1/R-1Il koahbULMEHT CEeNeKTUBHOCTU CTAHET HMXeE
32/1

depmeHT ¢ 3ameHamu lle106Ala/Phel132Ala 6yaeT uMeTb 6osiee HU3KUNA KOIDDULMEHT CENEKTUBHOCTU B OTHOLLIEHWM
napbl S-VI/R-VI, Hexxenn depmeHT ¢ 3ameHamu lle106Ala/Phe132Ala/His257Trp

®epmeHT ¢ 3ameHamu lle106Gly/Phe132Gly/Ser308Gly 6yneT MeTb 60nee HU3KUI KOSDPULMEHT CENEKTUBHOCTU B
oTHowweHun napbl S-VII/R-VII, Hexxenu dpepmeHT ¢ 3ameHamu lle106Gly/Phe132Gly/His257Tyr/Ser308Gly

v [ns dbepmMeHTa AUKOro TUna KoahOULUMEHT CeNneKTUBHOCTU B OTHOLLEHUM napbl S-IX/R-IX 6yaeT Huxe 93/1

B oTHoLwweHUn napbl S-IX/R-IX koahdrLMeHT ceneKTUBHOCTM ByAeT yMeHbLUATLCA B pafy GepMeHTOB ¢ MyTaLMaMK
lle106Gly — Gly60Ala — 1le106Gly/Phe132Gly/His257Tyr/Ser308Gly
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3afaHue ID25 (3apaua N2 1281486)

Ha pucyHke M306pa)KeHa cxema TpaHcnoprTa BelecTBa X B KNETKY € MOMOLLbIO O4HOr0 U3 TUMOB TPaHCMNOPTEPOB.




Hu3Kaa KOHLeHTpauma X

BHeKneTtoyHoe
NPOCTPAHCTBO

Untonnasma

BbiCcOKaa KOHLEeHTpauma X

MpoaHanuaupyiiTe NpeACTaBNEHHYIO CXEMY U AN KAXKAOr0 U3 CNeAYIOLLUX YTBEPXKAEHUI YKAXKUTE, ABNAETCSA OHO

BE€PHbIM U/N HEBEPHbIM:

OTBeT yY4eHUuKa

BelecTBO X TpaHCMOPTUPYETCH B KNETKY MO MEXaHW3MY BTOPUYHO-aKTUBHOIO TpaHcrnopTa
BelecTBO X MOXeET ABNATLCSH aMUHOKUCIIOTON

YBENUYEHNE KOHLEHTPALMN MOHOB HAaTpUs BO BHEK/IETOUHOW cpefie NPUBEAET K CHUXKEHMIO TpaHcnopTa BelecTsa X
B KNETKY

Tun TpaHcnopTepa, N306paXKEHHbIN Ha CXeMe, MOXET GYHKLIMOHMPOBATb B MOYKe

MOHbI HaTpWA TPAHCMOPTUPYHOTCS B KNETKY N0 MEXaHW3My NpocToi anddysumn

MHruéuposaHue TpaHcnopTepa SGLT2, nogo6HOro npvBefeHHOMY Ha CxeMe, CMOCOBHO NpefoTBpaLlaTb
peabcopbLmio MIOKO3bl B HepoHax, YTO MOXET UCMOb30BaTbCs AJ1A eYeHus caxapHoro avaéerta Il Tuna

€ X< x <<

Bpems oTBeTa: 19.03.2022 10:55:28

Bannbi: 3uns3

3apaHue ID26 (3apaua N 1281490)

[bixaTenbHas L,enb MUTOXOHAPUIA — OAVH N3 OCHOBHbIX NyTeii cuHTe3a AT® B kneTke. Ucnonb3oBaHue pa3nuyHbixX
MOJY/IAITOPOB AbIXaTe/IbHON Lienu (CM. PUCYHOK HUXKE) MO3BONISIET paccuMTaTh pasimyHbie MeTabomyeckue

napameTpbl.

PoTeHOH AHTUMUUMH A OnvrommumH H*

H* H* H*

im




POTEeHOH, aHTUMMLMH A Y OIMFOMULIUH MHTMGUPYIOT COOTBETCTBEHHO KomnnekKcbl |, Il u V. FCCP siBnsietca
NpoTOHO(OPOM — OH NO3BONSAET NPOTOHAM CBO60AHO NPOHUKATb Yepe3 MUTOXOHAPUANIbHYIO MeM6paHy.

M3yunTe npefcTaBneHHyIo CXeMy U NoAyMaiiTe, Kak NOBAUSIET Ha paboTy AbixaTesbHOI Lienu fobaBneHne B KNETKy
KaXX[,0ro U3 Bel,ecTB. [INs KQXKAO0ro U3 crneayiol X yTBepXAeHUi YKaXKuTe, IBNISIETCS OHO BEePHbIM WJIM HEBEPHDBIM:

OTBeT y4yeHuKa

[o6aBneHne KOMGMHALMN POTEHOHA M aHTUMMULMHA A NpaKTUYeCcKU NOMIHOCTbIO NoAaBsseT paboTy AblxaTeNlbHON
uenu

[o6aBneHve 0IMroMuLMHa NoBbICUT NOTPEGSIEHME KNETKOW KUCNopoaa

MakcumanbHoe notpebneHne KUCnopoaa AOCTUraeTcs Ao6aBNEHNEM POTEHOHA

[o6aBnenne FCCP nHruémpyet npoaykumto AT® B AbixaTesIbHOM Lienu

[o6aBneHue poTeHoHa crnoco6eTByeT HakonneHuto NADH

YT06bI OLLEHUTb, KaKOoW NPOLLEHT NOTPe6eHNs KUucnopoaa KNeTKol cBAsaH ¢ npoaykuumein AT®, Heo6xoaumo
[06aBUTb ONIMFOMULIMH

L L x <

Bpems oTBerTa: 19.03.2022 171:00:11

Bannb!: 2.5u33

3apaHue ID27 (2apaua Ne 1281491)

Ha pucyHke M306pa)KeHa CcXeMa O4HOro U3 TUNoOB KJ/1IeTOYHbIX KOHTAKTOB.

(3]
:
s [pomexyTouHble
E dunameHThbI
=

e e S -J AKopHble
© . - 6enku
: T hh T
E
(]
=

TpaHcmembpaHHbIN 6enok

JlamMHUHBI
6a3anbHO membpaHbl

- - ' KonnareH

BHeK/NeToYHOEe NPOCTPaHCTBO
1]
')
|

I/I3ytmre CXeMy U Ana KaXKaoro us cneayrowmx yTBep)KAEHVIﬁ YKaXxute, ABNs1€TCAA OHO BE€pPHbIM WU HEBEPHbLIM:

OTBeT yYyeHuKa

% OcHoBHas QyHKLUSA N306paXKEHHOTO Ha CXEME KOHTaKTa — TPaHCMOPT BELLECTB MEXAY KIeTKaMu

% Ha pucyHke nsobpaxeHa cxema rnosyfleCMoCOMbl

v B dopMupoBaHuM AaHHOro TUNa KOHTaKTa NPUHUMAET y4acTue KnayavH

% [poMexyTouHble hunameHTbl, C KOTOPbIMU CBSI3bIBAETCS AaHHbIM TUM KOHTAKTa, MOTyT COCTOSTb U3 KepaTuHa
% Hawn6onee 4acTo AaHHbIA TUM MEXKIETOUHbIX KOHTAKTOB BCTPEYAETCS B HEPBHOW TKaHW

% [laHHbIi TUM KOHTaKTa orpaHuunBaet uddysuio NoHoB

Bpems oTBeTa: 19.03.202211:02:21



Bannbi: 1.5u33

3anaHue ID31 (3apava N2 1281505)

OTHOCUTENbHO HeLaBHO 6bIsI0 YCTAHOBJIEHO, YTO HacekoMbiXx (Insecta) cneflyeT paccMaTpuBaTb KaK CyXonyTHYIO BeTBb
pakoo6pasHbix (Crustacea). 3To OTKpbITUE U3MEHWUNO B3MAAbI Ha 9BOJTIOLMIO KaK paKoo6pa3HbIX, TaK U HAaCEKOMbIX,
chopMupoBaB npefcTaBnieHne o TakcoHe Pancrustacea, KOTopbiii 06beAUHN PaKoO6pa3sHbIX C LUECTUHOTUMMU
(Hexapoda, HacekoMble 1 ux 6anxaiumMe poacTBEHHUKU). OfHAKO, HECMOTPS Ha MHTEHCUBHbIE UCCNIef0BaHUs, TOYHas
KapTUHa POACTBEHHbIX CBA3€eii pa3nuyHbIX JIMHUIA paKoo6pa3HbIX ellle He ycTaHoBNeHa. HuyKe npuBegeHa ¢unorenus
PaKoo6pas3HbIX U UX GNMKaNLLMX POACTBEHHUKOB U3 TUNA YIEHUCTOHOIMe, MOCTPOEHHasA Ha OCHOBE 60/1bLIOro 06bema
reHOMHbIX AaHHbIX (Schwentner M. et al., 2017). ina KaXaoro yana npegnaraeMoro Aepesa npueefieHa nogaepxka
TONoJIorUM B 3aBUCUMOCTU OT NPUMEHSIEMOro MeTofa BbIYUCIIEHMNIA U MaTPULLbl: YEPHDIIi LIBET 03HAYaeT BbICOKYIO
NOAAEPXKKY, KPacHbIil — HU3KYIO NOAMEPIKKY, a XKeNTbli - BapbupoBaHUe CTENeHU NOAAEPIKKM B pasHbIX UTepaLusax
meTopAax. Ecnu 6onbluoe YuCo pasHbIX METOAOB C UCMOJIb30BAHMEM Pa3HbIX MaTpUL, AEMOHCTPUPYET HUSKYIO
NOAAEPXKKY, 3TO 03HAYaAET BbICOKYIO BEPOATHOCTb TOFO, YTO TOMOJIOrUs B 3TOM iepeBe B peasibHOCTU MOXKET OKa3aTbCs
APYroii: UMeloLMecs AaHHble He NO3BONAIOT YTBEPXAATb UCTUHHOCTDb 3TOW TOMONIOTUU.

Anoplodactylus eroticus

<
=
€2
— il s = 232
Limulus polyphemus Chelicerata § 3 g
Leucauge venusta (. roaza<
o Matrix 1
Ixodes scapularis Matrix 2
i Matie 5
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1 Strigamia maritima Myriapoda 75- <98 or 0.95 - <0.99
) 5(5)0- <7d’>50r 0.5-<0.95
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m Thermobia domestica b S
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0.1

MpoaHanuaupyiitTe NpeAcTaBNEHHYIO CXeMY U AJ1Sl KQXKA0r0o U3 C/eAYIoLUX YTBEPXKACHUIA YKaXKUTe, ABNSETCA OHO
BE€PHbIM WU HEBEPHbIM:

OTBeT yyeHuKa

v Bbicwue paku (Malacostraca) He ABnsitoTCA 6MXKanLMMU CPean pakoobpasHbIX POACTBEHHMKaMKU HacekombIM
TakcoH Mandibulata, o6befuHstowwumii MHoroHoxek (Myriapoda) 1 pakoo6pa3sHbix B LUMPOKOM CMblciie (BKtoYas
LLIECTUHOTUX), ABAETCS MOHODUNETUYECKUM

Pakoo6pa3sHble, ecnv He BKIHOUaTb B 3TOT TakcoH LLlecTuHornx (Hexapoda), siBnstoTcs napadunetnyeckum
TaKCOHOM

CornacHo Tonosiorum NpeacTaBieHHoro aepesa Xa6poHorue (Branchiopoda) sBnsitoTcA CeCTPUHCKOM rpynmnom K
Knactepy, o6beauHstolwemMy Pemuneauin (Remipedia) u LLiecTuHorux (Hexapoda)

MAAnATARAAIHIILIA AAITHILIA AAARARAIAT nanAtaaTRanATL raummu Danhalanarida vary nAanAAaTiiLIvV ARARI AR 11AAAI AR IV




~

1 IPCH\,IGDIICHHDIC Hannpic Nusowinmui pcu,\,lvla 1 'JVIDGI D1 'Jyl n Iy bCPIIOIUbUIIUO nan DC'J\JH 1 ADIA IIpCHKUD FAUTRUIVIDIA
X Y3en, B KOTOpoM pacxoasaTtcs BeTeu Pemuneanit (Remipedia) u LLiectuHormx (Hexapoda), MMEET BbICOKYHO MOALEPXKKY

Bpems oTBeTa: 19.03.2022 11:06:31

Bannbl: 3us3

3apaHue ID33 (3apaua N2 1281510)

Mup PHK — runoteTuyeckuii aTan BO3HUKHOBEHUS XKU3HU Ha 3eMiie, Koraa aHcaM6nu MoJieKyn pU6OHYK/TIEUHOBbIX
KUCNOT BbIMOJHANMN KaK (PYHKLMIO XpaHEHUs reHeTUYecKon MHpopMaLuK, TaK U KaTanus XMMUYECKUX peaKLuii.
BnocneacTBMM U3 UX accouuaLmii Bo3HUKNa coBpemeHHas [1HK-PHK-6enkoBas )XusHb, 060cobneHHas memb6paHoii oT
BHeLUHeii cpeabl. Uaes mupa PHK 6bina Bnepebie Bbicka3aHa Kapnom Bése B 1968 rogy. Bonpoc agoniouun
COBpEeMEHHbIX KNeToK, ucnonb3yowux [IHK B kayecTBe HocuTens HacneAcTBeHHON MHGOPMaLUK, OT TMNOTETUYECKUX
npeakoe, ucnonb3yowux PHK ansa Tex e uenei, octaeTcs o4eHb JUCKYCCMOHHbIM. BeposiTHO, 60/1bLUYIO Posib B 3TUX
3BOJIIOLMOHHbIX NpoLeccax Urpanu BUpPYCbl, KOTOPble MOryT UCMONb30BaTb 06a TUNa HYKJEUHOBbIX KUC/IOT B KayecTBe
HOCUTens reHeTuyeckoi nHdopmauuu. Ha unnioctpaummn HMKe NpUBeAeHa J0BOJIbHO CMOPHAsi, HO MHTEpecHas runoTesa
MaTpuka PopTepa, npeanaratoLL,asd BO3MOXKHbIN 3BONTIOLMOHHDINA NyTb oT PHK-oprannamos k [HK.

Mup PHK Nepexon or PHK k AHK Mup OHK
PHK AHK- — @ Bacteria
supyc
PHK- - @‘
N VK
@ e @ _>@ —
Obuyuit @ L
NPeAWECTBeHHIK @ g
BHDYCN' — . Euxarya
OCHOBONONOXHAKA
PHK-knetku,
3apaxeHHble
AHK

I'IpoaHanuaupyv'lTe npeacTaB/IeHHYIO CXeMy U A1 KaXXKA0ro us cnegyrouimx yTBep)KAeHMﬁ YKaXKuTte, ABnigeTca oHoO
BEPHbIM WUJIN HEBEPHbIM COF/IaCHO NPeA/I0XKeHHON KOHLenuun:

OTBeT yYyeHuKa

[aHHasi runoTesa cornacyercs ¢ TeM Gaktom, 4to JHK — xuMnyeckmn 6onee ctabunbHas Monekyna, yem PHK, yto
MOT/10 CNOCO6CTBOBATL 3BOJIOLMOHHOMY Nepexoay oT ucnonb3oBaHus PHK B kayecTBe HocuTens nHdopmauum K

<

ncnonbsoBaHuto AHK

MepBbiMu ucnonbsosatb [JHK B kayecTBe HOCMTeNSA reHeTUYeCKOoW MH(POPMaLIMK CTanmn BUPYChbI
MepBble JHK-kneTkn nosiBunnck B xoae 3apaxenns PHK-knetkn JHK-Bupycom

MepBble JHK-kneTkn nosiBUNUCH B X0A4e BCTpanBaHusa reHoma [JHK-Bupyca B reHOM X035iMHa
JAHK-Bupycbl agnstotcsa notomkamun JHK-kneTok

Bupycbl NponcxoaT oT AOKIETOYHbIX OPraHM3MOB COrTacHO NPUBELEHHON CXeme

X X X< <

Bpems oTBeTa: 19.03.2022 11:08:32
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3apaHue ID36 (3apaua Ne 1281520)

Huxke npuBefieHbl poTorpadum pasnuyHbix HACEKOMbIX:




Mocne paHHoI popMynMpPOBKM 3afiaHUs NPUBEAEHDBI TPU CTON6LA I1IEMEHTOB /1Sl CONOCTaBNEeHUs:

B neeoM cTon6ue npuBefeH CMCOK CUCTEMATUYECKUX rpynn (OTpsAAblI UK NOJOTPAAbBI) HACEKOMbIX (CMIMCOK
U36bITOYEH — B HEM €CTb JIULLHNE Ha3BaHUSA).

B cpeaHem cTonbue ykasaHbl HoMepa doTorpadmii (camu poTo NpUBeAeHbI BbiLe).
B npaBom cTon6ue NpUBefeH CMCOK TUMOB POTOBbIX annapaTos (CUCOK M36bITOYEH — B HEM €CTb NIULIHNE Ha3BaHUs).

3arnsiHuTe B rnasa aTum YAUBUTEJIbHbIM CO34aHUAM U COOTHECUTEe «NMopPTPEeTbi» HACEKOMbIX (Insecta) Cc
CUCTeMaTU4YeCKUMM rpynnamMu, K KOTOpbiIM OHU OTHOCATCA U TUNaMU UMeEIOLLUXCA Y HUX POTOBbIX annapaToB.

Kaxxabivi a51eMeHT U3 cpejHero cTosbLa MOXHO COeAUHUTb CTPEJIKON TOJIbKO C OAHUM 371eMEHTOM B JIEBOM CTO/16L€e U/ MmN
B rpaBoM cTonbue. Kaxzas cTpenka 4o/KHa 6biTb YHUKAJIbHOM, T.€. MPOBECTYU fiBE CTPENIKU OT [ABYX 9/1IEMEHTOB CPEAHEr0
cTon6La K 0fHOMY 1 TOMY XKe 3/IEMEHTY IeBOro (MM MpaBoro) cTonbLa Henb3s!

17151 TOro, 4T06bI MPOBECTU CTPESIKY MEPETAHUTE MbILLKOMN 3/1eMEHT K KOTOPOMY Bbl POBOAMUTE CTPESIKY MOBEPX d/1eMeHTa
OT KOTOPOro JOJIKHA MATH CTPESIKA U OTIYCTUTE. YTO6bI OTMEHUTL CTPEIIKY MEXAY dIeMeHTaMu MOBTOPUTE UX
nepemeteHme.

A) Mpsimokpbinble (Orthoptera)

B) XXecTtkokpbisble (Coleoptera) 1) Kyt

C) MonyskecTkokpbisble (Hemiptera) 1) CocyLuyui
doTo 1

D) MepenoHyaTokpbinble (Hymenoptera) 1) dunbTpytoLnit
®oTo 2

E) Yewwyekpbinbie (Lepidoptera) IV) T'pbI3yLumii
®oT10 3

F) OnuHHoycble AByKpbinble (Nematocera) / V) [pbI3yLLE-NNXKYLLNiA



WoTO 4
G) KopoTkoycble AByKpblinble (Brachycera) \ VI) Kontowe-cocywiuit
doto 5
H) TapakaHoBble (Blattodea) VII) PexxyLue-cocyLumii

1) Bnoxu (Siphonaptera) VIIl) XBaTaTenbHbli (TUNa «<Macka»)

J) Ctpekosbl (Odonata)

3apaHue ID38

Ha ¢oTorpadusax HMKe n3obpakeHbl pa3inyHble KOCTU YernoBeka (MacluTab He cobniofeH):

Mocne AaHHOﬁ d)OPMylWIpOBKVI 3ajjaHuda npueeaeHbl Tpu CTOnsLla 9JIEMEHTOB AJi1f ConocTaBJ/IeHUN:

B neBoM cTon6ue npueegeH CNUCOK Ha3BaHMiA KOcTel (CNUCOK U36bITOYEH — B HEM eCTb JIMLLUHWUE Ha3BaHUSA).

B cpepiHeM cTon6Lie yka3aHbl Homepa doTorpaduii (camu poTo NnpUBefieHbl BbILe).

B npaesom CTOJ16Lle npueepeH CrucokK Ha3BaHWUW MbILLL, (CHI/ICOK U36bITOYEH — B HEM eCTb JIMLLUHUE Ha3BaHI/I$I).



Kaxzbisi 971eMEHT 13 CPeHEro cTobLa MOXHO COANHUTL CTPESIKOM TOJIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/I6LE U/Wn
B paBoM cTos6Le. Kax/as CTpesika JO/KHA 6biTb YHUKAIbHOM, T.€. MPOBECTYU ABE CTPEsIKU OT ABYX 3IEMEHTOB CPeAHEro
cTon6La K 04HOMY U TOMY Ke 371eMEHTY J1eBoro (Mm npaBoro) cTonbya Hesb3s!

Jns Toro, yTo6bI POBECTY CTPEJIKY MePETAHNTE MbILLKOW 371eMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEsIKY MOBEPX d/1eMeHTa
OT KOTOPOIro 4OJ/XKHa UATH CTpeJsika n OTIycTuTe. YT06bI OTMEHUTH CTpesiKy Mexxgy aJieMeHTaMu oBTopuTe nx
nepemetleHune.

OTBeT yyeHuKa

‘ A) 3aTblouHas KocTb (0s occipitale)

I B) BucouHas kocTb (os temporale)

1) HapuepenHas mbiwua (m. epicranius) ‘

‘ C) BeapeHHas kocTb (femur) § doTo 1) AenbToBMAHas Mbiwua (m. deltoideus) ‘

‘ D) Ta3oBasi KocTb (0s coxae) Il) TpexrnaBas Mbiwua nseda, uam Tpuuenc (m. triceps

doTo brachii)
’ E) Kntoumua (clavicula) 2

y V) Manas 3agHsas npsimas MbiLuLa ronoBbl (rectus capitis
posterior minor)

‘ F) NonaTtka (scapula)

V) Mbiwua, Hanpsratowas 6apabaHHyto nepemnoHky (m.
! tensor tympani)

\

YVI) XeBatenbHasi Mbiwa (M. masseter) ‘

‘ G) Mneyesas kocTb (humerus)

| H) NokteBas kocTb (ulna)

‘ 1) Nyuesas kocTb (radius)

VII) Mpsimas Mblwa xueoTa (m. rectus abdominis) ‘

\
YVIII) MoakoneHHast Mbiwya (M. popliteus) ‘

‘ J) ATnaHT, unu 1-i WweiiHbli No3BOHOK (atlas) f

K) 9nuctpodent, nnu 2-i1 WeinHbIn NO3BOHOK
(axis)

Bpems oTBeTa: 19.03.2022 111602
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3apanue ID40 (3apaua Ne 1281532)

Ha pucyHke npeactaeneHo ypaBHeHue Muxaanuca-MeHTeH, onucbiBatoLLee CKopocTb (V) hepMeHTaTUBHON peakuum B
3aBMCMMOCTM OT KOHLeHTpauuu cy6cTpara [s] npu onpegenenHbix ycnoeusx (KoTopble, Ans NPOCTOTbI, Mbl ONYCTUM).
Vmax — MaKcUManbHasi CKopocTb peakuuu, Ky — koHcTaHTa Muxaanuca, B 6nvkaiiluemM npubnuxxeHnu
XapakTepusyioliasi CpoACTBO hepmeHTa K cy6cTpaty. [0 3Moxu NepcoHanbHbIX KOMIMbIOTEPOB paboTa C ypaBHEHMEM
Muxasanuca-MeHTeH 6bi1a He 0YeHb YA06Ha, NOCKOMbKY 3aBMCMMOCTb V OT [s] HenuHeliHa. YTo6b1 060iTH AaHHYI0
npo6nemy, yyeHbie NpUAYManu pasnuyHble cnocobbl IMHeapu3aLuy 3TOro BbIpaXKeHUs. B yacTHOCTH, Ha pUCYHKe Bbl
Mo)XXeTe BuAeTb crnocob JlaliHyBepa-bepka. Mbl BbiAe/IMNM TpU YNC/IEHHbIX NapamMeTpa Ha rpaduke (nepeceuyeHue ¢
ocamu X U Y, a TaK)Ke TaHreHC Yriia HaKJ/oHa).
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~ [s]+ Ky

MapameTp 2

MapameTp 3
MapameTp 1

N

o >
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[s]

N3BeCcTHO, 4TO aKTUBHOCTb ¢epMeHTOB MOXXET 6bITb CHMXXeHa AobaB/ieHneM VIHI'VI6VITOPOB. KOHKypeHTHble MHFVI6VITOPI:I
Yaie BCero cCopeBHyHTCA C CyschaTOM 3a aKTUBHbIN LLeHTP tbepmeHTa. HeKoHKypeHTHble VIHrM6VITOPbI He BJ/IUAIOT Ha
cBa3biBaHUe pepMeHTa C Cy6chaTOM, HO CHMXXaloT 06LIJ,le KaTaMTU4yecKyro akTUBHOCTb 6enka.

Mocne faHHOM HOPMYNMPOBKM 3afjaHUS MPUBEAEHbI TPU CTONGL,a 3N1EMEHTOB AJIl COMOCTaBNeHUs:

B neBom cTon6ue NpMBefieH CNUCOK YUCI/IEHHbIX 3HaYeHWIi NapaMeTpoB (CMUCOK U36bITOYEH).

B cpepHeM cTonbLe yKa3aHbl HOMepa napaMeTpoB (YKa3aHUs Ha HUX NPUBEJEHbl Ha PUCYHKE Bblille).
B npaBom cTon6ue npmeeAeH CIUCOK CBOMCTE NapaMeTpoB.

YcTaHOBUTE NpaBu/ibHblE COOTBETCTBUA MeXAY NapameTpamMu rpaduka (1-3), UX YUCNeHHbIMU 3HauYeHusiMU (A-L) u
ceoiicteamu (I-11l).

Kaxabiii a1eMeHT u3 cpegHero cTosbLya MOXHO COeAUHNTL CTPEJIKON TObKO C OAHUM 371eMEHTOM B /IeBOM CTOJIOLe U/uin
B paBoM cTon6Le. Kaxaas cTpesika AO/KHa ObITb YHUKAIbHOM, T.€. MPOBECTYU ABE CTPEJIKU OT ABYX 3IEMEHTOB CPEAHEro
cTon6La K 04HOMY U TOMY Ke 371eMEHTY J1eBOro (Mm npaBoro) cTonbya Hesb3s!

[ns Toro, 4TO6bI MPOBEeCTU CTPEJIKY rnepeTaHuTe MbILLIKOW 371EMEHT K KOTOPOMY Bbl NPOBOANTE CTPEJIKY NnoBepx d/ieMeHTa
OT KOTOPOro AO/KHa UATU CTpesika n OTriycTuTe. YT06b1 OTMEHUTL CTpesIKy Mexxgy asieMeHTaMu MoBTOPUTE 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, TakK U npwu
HEKOHKYPEHTHOM UHIMGUPOBaHWUK

K) Vmax/KM
L) -Vmax/KM

Bpems oreera:  19.03.202211:19:34

Bannb!: 1.5u33

3apanue ID42 (3apaua Ne 1281537)

BONbLIMHCTEO K/IETOK YenoBeKa HeCyT AUNIOuAHbIN Habop XPOMOCOM, Of|HAKO 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 cCoBnafalor.

Mocne paHHON d)OpMyIWIpOBKVI 3apaHusa npuBeaeHbl Tpu cTon6ua 3/IeMeHTOB /19 CONOCTABJIEHUSA:

B neeom cTonbue npuBefeH CNMCOK COBbITUI, MPONCXOAALLMX BO BpeMs Pa3nnyHbiX $ha3 (CUCOK N36bITOYEH — B HEM

PPN ST




€C 1D JIMWHNE CUODIINA).
B cpepgHeM cTon6ue ykasaHbl Ha3BaHus ¢a3 aeneHus.

B npaBom cTon6Le NpMBeAeH CMIUCOK KONUYeCTBa XpOMocoM (nnonpHoctb) u Hutelt [JHK B KieTKe (CNMCOK M36bITOYEH
— B HEM eCTb JIMLLHUE 3HaYeHus!).

CooTHecuTe a3y KNEeTOYHOro AeNieHusi ¢ co6bITUEM, MPOUCXOASALLUM BO BpeMs 3Toii (ha3bl, U KOMYECTEOM XPOMOCOM
(nnougHocTbl0) U HUTel AHK.

Kaxxblvi 271eMEHT 13 CpefJHero cTos6La MOXHO COeAMHNTD CTPESIKON 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 9/1IEMEHTOB CPEAHEr0
cTon6La K 0fHOMY U TOMY XK€ 3/IEMEHTY IeBOro (MM MpaBoro) cTonbLa Henb3s!

/1151 TOro, YTO6bI MPOBECTYU CTPEJIKY MEPETAHNTE MbILLIKON 3/IEMEHT K KOTOPOMY Bbl IPOBOAMTE CTPEJIKY MOBEPX d/1eMeHTa
OT KOTOPOIo AOJKHA MATH CTPESIKA M OTIYCTUTE. YTO6bI OTMEHUTL CTPEJIKY MEXAY d1I€MEHTaMu MOBTOPUTE UX
nepemetleHme.

A) KoHpeHcauusi XpOMOCOM U paspylueHue sLepHOi
060/104KM 1) Tnlc

daza 1. AHadasa MuTo3a
B) BbiCTpaMBaHWe XpPOMOCOM B  3KBaTOpUanbHOM /II) 1n2c
NJIOCKOCTU KNETKN dasa 2. Metadasa Il aenenns meitosa

1) 2n2¢c
C) PacxoxzeHune XpOMOCOM K NOJIHocaM KNeTKM ®asa 3. HopmarbHas Tenodasa M1TO3a )
IV) 2n4c
D) LiutoTomus (UMTOKMHES) ®dasza 4. Mpodasa | fenenns meitosa
V) 4n4c
E) HepaBHOMepHOe pacnpefeneHne XpoMOCOM Mexnay s~ dasa 5. Tenohasa acCMMMETPUYHOMO
[OYEPHUMU KNIETKAMVU U LUTOTOMUS (LLUTOKMHES) MWUTO3a \VI) 4n-1 4c-
1

F) OtcyTcTBMe UMTOTOMUK (LUTOKMHE3A)

19.03.2022 11:20:54

3ns5

3a,uaHV|e ID44 (3ans

1 N2 1281544)

ManeoHTONOraM YacTO NPUXOAUTCA UMETb AieN0 C 06pbIBOYHbIMU CBEAEHUSIMU O XKUBbIX opraHusmMax. UHorpa
PEKOHCTPYKLUS BCEro o6mMKa ApeBHEro YXMBOTHOIO CTPOUTCSA Ha OCHOBe parMeHTOB KOCTel U CPaBHEHUs C
BO3MOXXHbIMU POACTBEHHUKaMU. Kpome Toro, 60/ibLuas YacTb NaneoHTOIOrMYecKoro MaTepuana npeacraeneHa
cnepamu XXusHeAesTeNbHOCTU OPraHM3MOB.

Huxke npuBepieHbl poTorpadum pasnuyHbIX NaNeOHTONOrMYECKUX MaTepuanos:




Mocne paHHoI popMyNnMpoOBKM 3afiaHUs NPUBEAEHDBI TPU CTON6LA 31IEMEHTOB /1Sl CONOCTaBEeHUs:
B neBom cTon6ue NpuBefieH CNUCOK Ha3BaHWA 3p.
B cpepiHeM cTon6Lie yKa3aHbl Homepa doTorpaduii (camu GpoTo NnpUBefeHbl BbiLe).

B npaBom cTon6ue npueefeH CUCOK BO3MOXXHbIX CUCTEMaTUYECKUX NONOXXEHUIN YXUBOTHbIX (CIWICOK N36bITOYEH — B
HeM eCTb JiullHHue 3neMeHTbl).

I'IpoaHanu3MpyeTe npeacTaB/ieHHble dJOTOMaTepI/IaﬂbI ] cAenaﬁTe BbIBOJ, O BO3MOXXHON TaKCOHOMUYECKOM
NpUHaANIeXXHOCTU XKUBOTHOIO U BEPOATHOM OTpe3Ke reoxpouonoruqecxoﬁ LWKOJ1bl, B KOTOPOM MOXXHO OﬁHapy)KI/lTb
npeACTanTeneﬁ 9TOro TaKCoHa.

Kaxzblii a1eMeHT 13 cpefHero cTon6La MOXHO COeANHUTbL CTPEJIKON TOIbKO C OAHUM 3/IEMEHTOM B JIeBOM CTO/6Le U/Wn
B npaBoM cTosbLe. Kaxgas cTpesika JO/KHA 6bITb YHUKAIbHOM, T.€. MPOBECTU fABE CTPESIKM OT ABYX 3/1EMEHTOB CPeAHEro
cTon6La K 0fHOMY U TOMY XKe 3/IEMEHTY JIeBOro (MM NpaBoro) cTonbLa Hesb3s!

[lns Toro, 4To06bl POBECTYN CTPEJIKY NEPETAHUTE MbILLKOW 3/1eMEHT K KOTOPOMY Bbl IPOBOAUTE CTPEJIKY MOBEepX d/1eMeHTa
OT KOTOPOro AO/MKHA MATU CTPEJIKa U OTrycTUTE. YT06bI OTMEHUTL CTPESIKY MEXAY 3/IeMEHTaMU MOBTOPUTE UX
nepemelyeHme.

OTBeT y4yeHuka

1) Bpaxuonogbl

‘ 1l) Monntocku, MlonoBoHorve, beneMHuTbl ‘

‘ 1) Monntocku, FonoBoHorne, AMMOHUTbI ‘

1IV) MpoapTuKynATbl - NpeAcTaBUTENN dMaKapcKom
(BeHAckoit) tayHbl (cucTemaTuyeckoe rnosoxeHue
He SICHO)
4 PoTo
1
‘ A) HeonpoTeposoiickas apa V) Xoppaosble, [103BOHOYHbIE, Apxo3aBpbl,
JnHo3aBpbl
A doTo
‘ B) Maneosoiickas apa 2
Vi) Xopposble, lMo3BOHOYHbIE,  Apx03aBpbl,
. MTeposaBpbl
C) Me3soa3oiickas apa A doTo
3
B - Vi)  XoppoBble, [103BOHOYHble,  Apx03aBpbl,
D) KaitHo3olickas apa Kpokoaubl
\ doTo
4
E) HeBO3MOXHO O[HO3HAUHO OTHECTH K OfiHOMY 13 ( \VIIl) Xopaoeble, Mo3BOHOUHbIE, MnekonuTatoLe,
NpUBEAEHHbIX BPEMEHHbIX MPOMEXYTKOB Mpumartei
§ doTo
5
IX) XopgoBble, M03BOHOYHbIE, MnekonuTatoLime,
HenonHo3sy6ble

X) YnenucTtoHorve, Pakoo6pasHble

Y. .. - B \



I XI) YNneHnCToHOrne, |1 punoounTbI

Xll) YneHucToHorve, XenuuepoBble, IBpUNTEPUAbI
(PakocKOpruoHbI)

Bpems oTBeTa: 19.03.2022 11:2510

Bannbi: 3.5u35

3agaHue ID5T (3apaua N2 1281551)

B neBoi yacTu pucyHKa (OTAeNIeHHO BepTUKabHOI Cepoii MyHKTUPHO IMHKEI) NpeficTaBNeH 3HepreTUu4ecKuii
npodunb peakuum, He KaTanusupyemoii hepmeHTom (P), KOTOpBIiA, TEM He MeHee, NPUCYTCTBYeT B cucteme. Cy6eTpar
(S) npeBpauyaetca B npoAykT (P) yepe3 nepexopHoe coctosiHue (). B neBoit yacTu pucyHKa («6e3 kaTanusar)
KOOpAMHaTa peaKLuu HanpaBneHa B/eBo.

Ha npagBoit yacTu pucyHKa n306pa)keHa Ta )Ke camas peakLusi, OAHaKO Tenepb ee KaTanusupyet dpepmeHT. Mpouecc
HauyMHaeTcs ¢ o6pa3oBaHus hepmeHT-cy6cTpaTHOro Komnnekca (PS), KoTopbiil yepe3 KoMmnneke pepmeHTa n
nepexogHoro coctosiHusA (PIM) nepexoauT B KoMnnekc pepmeHTa u npoaykra (OP). MocneaHwii pacnagaercs Ha
cBo6ofiHble pepMeHT U NpoAyKT. 06paTUTe BHUMaHMWe, YTO peakuuu o6pa3oBaHus KOMMIEKCOB hepMeHTa U cy6cTpara,
a Takke hepMeHTa U NPOAYKTa XapaKTepPU3YIOTCA CBOMMM NepexoAHbIMU cocTosiHuaMM (PS* u OP*). Takke B BepxHei
YyacTU pUCYHKa U306paXkeH Boo6paXkaeMblii mpoLiecc 06pa3oBaHus KOMIJIeKca MeXay epMeHTOM U CBO60HbIM
nepexogHbiM COCTOAHUEM. B npaBoﬁ 4acTu pUCyHKa («c KaTaJWIaOM») KoopAauHaTa peakuuu HanpaesieHa Brpaeo.

BepTuKanbHasi 0Cb, HaHeCeHHasi Ha JIeBYI0 YacTb PUCYHKA, 0603HayaeT 3Hepruio CUCTEMbI; COCTOsIHNE CUCTEMbl,
npeacTaesieHHoe CBO60AHbIMU hepMeHTOM U cy6cTpaToM, NpuHATO 3a 0. Ha pucyHke 0603HaueHbl HEKOTOpble
n3BecTHble aHepreTudeckue nepexofbl (Ey, Ey, E.q, Ea, E.5, UMEIOT MON0XHNTENIbHOE 3HaYeHHe, BblgeneHbl Kypcueom!).
3HaueHue nepexopa Eq HenssecTHo. TepMoAUHaMUYecKUe napameTpbl 06pa3oBaHUs KOMMIEKCa MeXAY pepMeHTOM U
HEKOTOpbIM coefuHeHneM (X) MoryT 6bITb OXapaKTepu3oBaHbl KOHCTaHToOI auccounaummn (Kgy). MHCTpyKuums no ee
BbIUUC/IEHUIO MPUCYTCTBYET Ha pUCyHKe (TemnepaTypy T yka3sbisaloT B KenbBuHax, uncno diinepa npuénnsntenbHo
paBHo 2,71828). YeM 6onblue AaHHas BeNMUMHA, TeM 60MbLue KOHLLEHTPaLUM HeCBA3aHHbIX epMeHTa U coeauHeHna X
B COCTOSIHUM paBHOBecHsl. [pu pelLueHnn cumTanTe, YTo NPOMOPLMOHANbHOE PABEHCTBO (~) COOTBETCTBYET TOYHOMY
paBeHCTBY (=).

i ~(Epx-Eox)
Kox~e KT

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

KaTanmsa :

E,

C kaTansom

os ] op*

OTBeTbTe Ha cneayouw e noaeonpochbl:

1) PaccunTaitTe 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 AUCCoLMaLMmM KOMMNNeKcoB hepMeHT-cy6cTpaT (Kgpg) U hepMeHT-nepexofiHoe CocTosiHNe
(Kpn)- cnonbayitte 3Havennsi Egs, Eg+r, Epr, NONyYeHHble Bamu Npu oTBeTe Ha noAsonpoc 1.

3) Kak Lo/IXHbI COOTHOCUTBCS Ep U Eg, 4TO6bI hEPMEHT BbICTyNan ahheKTUBHbIM KaTanin3aTopom peakuum?
MpeanonoxuTe, 4YTo CKOPOCTb MpoLiecca JIMMUTUPYETCS caMoi MeAJIEHHON peakLueit.

4) PaccuuTaiiTe Eg, UICNoNb3ysi AaHHbIe, NMOJly4YeHHble Npu oTBeTe Ha nogeonpoc 1.

5) Kak no/mKHbl COOTHOCUTbCS Kma 1 Kenm, €CN cDOACTBO (hepMeHTa 60J1blie B OTHOLUEHWU NePeXoaHOro COCTOSIHMUS, a He



cy6cTpaTta peakumu?

6) [lokaxxuTe, 4To GepMeHT ByaeT BbicTynaTb ahHEeKTUBHbIM KaTann3aTopoM peakLmi, eClit ero CPOACTBO K
MepexoAHOMY COCTOSIHUIO peakLum 60sblie, YeM CPOACTBO K cy6CTpary.

an BHeCeHUU OTBETa B I10J1e HU)XKe, no»(anyﬁcra, COXpaHﬂﬁTe HyMepaLuio NnoZ4BornpocoB Ha KOTopbie Bbl faeTe oTBeTbl!

OTBeT y4yeHuKa

HwnN =

5.

6. CBsA3blBasACh C Cy6CcTpPaTOM, DEPMEHT LOMKEH OCYLLECTBUTL ero npeBpaLleHne. Takoe npeBpaLleHue JOMKHO 6bITb
TepMOJMHAMUYECKHM BbIFOAHBIM. ECnn cpoficTBO K Cy6CTpaTy OKaXeTcs Bblille, YeM CPOACTBO K NepexofHOMy
COCTOSIHUIO, peaKkL1sa OKaXXeTCcst TEPMOAUHAMUYECKN HEBbITOHA.

Bpems oTBeTa: 19.03.202212:00:59

Bannbi: Ouns12

3apaHue ID53 (3apaua Ne 1281553)

OKpalunBaHue KneToK (nyopecLieHTHbIM KpacuTeneM HoANAOM NPonnAans no3sonseT oLeHUTb Konuyecteo [1HK B
Knetke. Ha pucyHKe Bbl BUAUTE rMCTOrpamMmMy pacnpefiefieHusi COMaTMUYeCKUX KJIETOK C pas/inyHbIM KonudectBom JHK.
Mo Heli MOXXHO ONpeAenuUTb NPOLEHT NONYNSALMUM K/IETOK, HAXOASALLUXCSA B Pa3nNyYHbIX ha3ax KNeTOYHOro LUKna.
0O6nacTb 2 Ha pucyHKe cooTBeTCcTBYeT G1-(pa3e KIETOYHOro LMKNa.

235

KonnyectBo KneTok

0 2500 5000 7500 10000

OTHOCUTenbHoOe Konmyectso AHK

OTBeTbTe Ha cieayioLiMe NoABONPOCHI:

1) Kakoit hase KNeTo4YHOro LmKia COOTBETCTBYET 06/1aCTb rMCTOrpamMmbl 3?
2) B KaKoit 0611acT! rMCTorpaMMbl HaXOAATCS KNeTKM B hase GO?

3) B kaKoii 061acT rMcTorpaMmbl HAXOAATCS KNETKU, AeNALLUecs MUTO30M?

4) K KakuM U3MeHeHUsIM rMCTorpaMMbl NPUBEAET 06paboTKa KNeToK HOKOAA30/10M, KOTOPbIN HapyLiaeT
nonnMepusaLmnio MUKPOTPY6oHeK?

5) O YéM CBUIETENbCTBYET YBEIMYEHUE COAEPXKaHWs KNeToK B o6nactu 1?

an BHeCeHUHU oTBEeTa B IoJie HUXKe, no»(anyﬁcra, coxpaHmiTe HyMepaLuio Nno4BornpocoB Ha KoTopbie Bbl faeTe oTBeTbI!




1. ®ase S kNeTOYHOro UMkKna. 3aecb NnpoucxoauT yaoenve JHK, T.e. yBennyeHve eé OTHOCUTENBHOIO KOIMYeCcTBa

2. B o6nactu 1 ructorpammbl. Takmx KNETOK MeHbLLE BCEro, MOCKOJIIOKY B 3Ty a3y KieTka MOXET U He NepeiTu B Xoae
YXM3HEHHOro LuKa

3. B o6nactu 4 rutcorpaMmmbl. MK 06nacTn NpUxoauTCa Ha Hanbonee anuTenbHyto npodasy, a cnag — Ha 6onee
KopoTkue meTadasy, aHadbasy n Tenodasy

4. Kyna MeHee BbIpaXXeHOoI CTaHeT 06n1acTb 4, Tak Kak CTaHET HOBO3MOXHbIM MPOTEKaHWe MUTO3a

5. B a3y GO, kak npaBuno, npoucxoaut penapauus OHK. 3HauuT, yBenvyeHune cofepxaHnsa KNeTok B 06nacTu 1 ykaxer,
4YTO Ha NONynsiLMIO BO3AENCTBYIOT Hekue haKTopbl, IpUBOAsiLLMe K noBpexaeHuto JHK.

3apaHue |ID4 (3apaqa e

Ha pucyHke nokasaH nonepeyHblil cpe3 OHOro U3 BUAOU3MEHEHHbIX PaCTUTENIbHbIX OPraHOB.

3L
25

Aﬂﬂ KaXaoro yTeepXxaeHus yka)kute, ABnseTcs OHO BepPHbIM U/1N HeBePHbIM AN AaHHOIo opraHa:

3T0 nornepeyHblit cpe3 BUAOU3MEHEHHOIO KOPHS

OTOT OpraH YacTo BCTPeYaeTcs y pacTEHMIA, 06UTarOLWMUX Ha 3a601I04YEHHOW NoYBe
Mop undpoi 2 nokasaHa NnapeHxmma CepALEeBUHbI

Mop undpoint 5 nokasaHa anugepma

OcHoBHas hyHKLMSA faHHOro opraHa — NorfoLLeHne BoAbl U3 NOYBbI

[laHHbIV opraH NpUHaANEXWT OJHOL0/IbHOMY PacTeHUIo

X ¢ XX XX

19.03.2022 13:02:19

2n33

3apaHue IDS (3apaua

Ha cxeme nokasaHbl BapuaHTbl pa3BUTUS MY>XCKOro rameTo¢uTa (NbUibLLeBOro 3epHa) y LIBETKOBbIX PacTeHWIA.
HauvanbHas ctagus (A) — MuKpocnopa.




I'IpoaHanuauposaB CXeMy, YKaXKute AJif KaXKaoro yreepXxaeHus, ABnseTcs oOHO BepHbIM U1N HEBEPHbIM:

CTpyKTypbl nog, umdpor 2 ABAAOTCA ranionaHbIMM
TpEXKNeToYHoe MblfibLieBOe 3epHO NpopacTaeT Ha cTaguun 3

Mop undpoit 3 nokasaHa crnepMmuoreHHas knetka

Mop undpoint 2 nokasaHbl cnepmaTo3onpl

Mpu npopacTaHuu MblbLEBOro 3epHa CepMUoreHHas Knetka o6pasyeT MblibLeByo TPY6Ky

CTpykTypa nog uudpoin 1 sBnseTcsa ranjiongHomn

X XK

19.03.2022 13:05:36

3uns3

3agaHue ID6 (3apaua N2 1281

Ha monekynsipHo-¢unoreHeTUYECKOM JiepeBe LiBeTKOBbIX pacTeHuit (no Stevens, P.F., www.mobot.org) rony6bim
LiBETOM OTMeueHbl NOPsAKHU, B KOTOpble BXOAAT PaCTEeHUA-UCTOYHUKM CUHEli Kpacku: Baiifja KpacunbHas (Isatis tinctoria
L.) u unaurodepa kpacunbHas (Indigofera tinctoria L.).

FernsS.L. 9
Cycadales
Ginkgoales
Pinales ¥

Nymphaeales
Austrobaileyales ¥
Chloranthales
Magnoliales @
Laurales
Canellales
Piperales @
Acorales
Alismatales 9

Dioscoreales ¥
Pandanales

Liliales i L 4
Asparagales
Unplaced g
Arecales,

Poales @

Commelinales 9

Zingiberales @
-

commelinids , Ceratophyllales i
Ranunculales 9
//i&:j,’:::.‘:: NHavrodpepa KpacuabHas
 Trochodendrales A tvoane i wm e e W N



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

Buxales
Gunnerales
Dilleniaceae
Saxifragales L 4
Vitales

\Inaigojera urncLoria L.)

Zygophyllales
Celastrales
Oxla;:d'a'llals
Mal g al

Euoulrblu' es 9
Kay Xomnse
rosids

es
Crossosom tales P
Picramniales

oudlno({

T Baiiga kpacunbHas

(Isatis tinctoria L.)

Paracryphiales
Dipsacales 9

0603HayeHus:

monocots — 0OAHOAOJbHbIE;
eudicots — BbicLuMe ABYAONbHbIE;
magnoliids — MarHonunAabl MU NPUMNTUBHDbIE ABYAObHbDIE;
commelinids - koMMenuHnabI;
rosids — posugpl;

asterids — acTepupbi;
rosidl/Fabidae - ¢pabugbi;
rosidll/Malvidae - manbBuabl;
asteridl — actepugpbi |;

asteridll — actepugpi II;

MpoaHanusupyiTe AepeBo U YKaXKuTe AJ1A KaXK,0ro yTBEPXXAEHUs, ABNIAETCA OHO BEPHbIM UMW HEBEPHbIM:

OTBeT y4yeHuKa

% Bailpa siBnsieTcA ABYAONbHBIM pacTeHneM, a Haurodepa — OAHOAOMbHBIM pacTeHnemM

% Baipa v niaurodepa UMeLOT cnaHONENeCTHbI BEHUYNK

% Ecnun o6beanHnTb Nopsaaku Fabales v Brassicales, To BMecTe OHY 06pasytoT MOHOPUNETUYECKYO rpynny
v WHaurodepa BxoauT B rpynny rosidl/Fabidae

% Baipa BxoguT B rpynny commelinids

v LiBeTok nHanrodepbl ABNseTCS 3MroMophHbIM

Bpems oTBeTa: 19.03.2022 13:02:06

Bannb!: 3ns3

3apanue ID11 (3apaua Ne 1281356)

N3BeCTHO, 4TO y pacTUTENIbHOSAAAHBIX M/IEKONUTAIOLLLMX NULLL,EeBapUTe/IbHasi CUCTEMA, B YaCTHOCTM €€ oTAeNbHble
opraHbl, 04eHb C/I0XKHO yCTpoeHbl. Mepes Bamu Ha dJOTO npeacTae/ieHa BHYTPEHHAA NOBEPXHOCTb OA4HOMO U3 OTAENO0B
TaKoro opraHa.




HpoaHanuaupyﬁTe npeacrtaB/ieHHOe dJOTO W ANA KaXK[oro U3 cneayrowmx yTBep)KAeHMﬁ YKaXxuTte, ABnseTcs oHO
BE€PHbIM UN HEBEPHbIM:

OTBeT yYeHuKa

MHorokamepHblii XXenyaoK ABASEeTCS 9BOOLNOHHBIM ancnoco6neHmeM ANA CUHTEe3a He3aMeHUMbIX aMUHOKUCIOT

% 1 CBOIICTBEHEH oTpaaam 3aieobpasHble (Lagomorpha), MapHokonbiTHble (Artiodactyla), HenapHoKonbITHbIE
(Perissodactyla)

« VICTUHHBIM enyaKoMm siBNAeTCs Cbldyr

[BUXXEHMeE NULLY B MHOrOKaMEPHOM XXenyfike OCYLLECTBISETCA B NOCNEA0BATENBHOCTU: py6eL, — ceTka —
MOBTOPHOE MepexéBblBaHNe — KHUXKa — Cbluyr

% MHOroKaMepHblil XXenyaoK JoMallHel KOPOoBbl COCTOUT U3 3-X Kamep

Y HOBOPOXAEHHOrO TeNéHKa pasmMep pybLa Nno OTHOLLEHMIO K pYrMM OTAeN1aM YBEMYMBaeTCs C BO3PacToM

[ BMXeHNe N1LLM B MHOrOKaMepHOM XXeNlyfKe OCYyLLeCTBAETCA B MOCNeA0BaTeIbHOCTU: Cblbyr — ceTka —
OTpbIrMBaHUe — KHUXXKa — py6eu

Bpems oTBeTa: 19.03.202213:10:39

Bannbi: 3us3

3apanue ID12 (3apaua Ne 1281359)

WN3BecTHO, YTO CTPOEHUE OMNpefEen&éHHOro opraHa HanpsiMyio CBs3aHo ¢ ero ¢gpyHKuueii. Mepep Bamu Ha pUCYHKe
CXeMaTN4HO N306paXKEH OAVH U3 OPraHOB MO3BOHOUHBIX.




I'IpoaHanuaupyﬁTe PUCYHOK U AN KaXA0ro U3 cneayroLw,mx yTBep)KAeHI/Iﬁ YKaXxute, ABiseTCA OHO BEPHbIM WK
HEBEpPHbIM:

970 4-x KaMepHoe cepALie MIeKONUTaKoLLMX

3T0 pa3pes poTOBOW NOIOCTM KOPOBbI

MHorokamepHbIii XXenyaok cBocTBeHeH HE BceM TpaBosAHbIM

MHorokamepHbIi XenyAoK AoMallHei nowaam CoCTOUT u3 4-x kamep

[BvKeHne NuLLM B MHOrOKaMEPHOM XXeJlyAKe OCYLLLECTBSETCA B NOCNeA0BaTENbHOCTU: CblYyr — ceTKa —
OTpbIrMBaHMe — KHWXKa — pybeL|

MHOrokaMepHbIii XXenyAoK ABNSETCA 3BOSIOLMOHHBIM NPUCMOCO6/IeHNEM A5t epeBapuBaHUst pacTUTENbHbIX
6€enKOB 1 CBOMCTBEHEH NpeAcTaBuTensm otpsiaa pbidyHbl (Rodentia)

X X ¢ XX

%

19.03.2022 13:11:20

3ns3

3apaHue ID16 (3apaua Ne 1281459)

Ba66n-TecT — 3TO BbICOKOYYBCTBUTESIbHbIN METOZ, YNIbTPa3ByKOBOI AMarHOCTUKM c6poca KpOBM CripaBo-Haneso (13
Masioro Kpyra KpoBoo6palieHusi B 60MbLLUOi, MUHYS MUKPOLMPKYATOPHOE pycno). B KpoBeHOCHble CcocyAbl BBOAAT
cMecb ¢puanonorudeckoro pacteopa NaCl ¢ nysbipbkamu Bo3fyxa, B36UTYIO B LLNPULLE, faniee NPOU3BOAAT PerncTpauuio
NoTOKa MUKPONY3bIPbKOB B CEpALLe UM B COCYAaX FOIOBHOIO MO3ra MeTO0M ynbTpaseyka. K caMbiM yacTbiM npago-
NeBbIM KPOBEHOCHBIM LUYHTaM OTHOCAT OTKPbITOE 0BafibHOE OKHO U NIerOYHbIE LYHTbI.

IXOKAPAHUOTPA®UA

YabTpa3sBykoBoii bubble-Tect
B AUarHOCTHKE
NpaBo-JIeBbIX LIYHTOB

P BN

INonyyeHue cmecu

My3bIPbKOB C pu3.

pacTBOpOM U nopuuen CUTHAJIbI

KpOBH ' OT MHKpO-
5 : ny3bIpbKOB

TPAHCKPAHHUAJIbHA{
JIONIMJIEPOTPA®HU A

T obic

el )

JAnsa KaXxao0ro U3 cnepyowmx yTBep)KAeHMﬁ YKaXKuTte, AB/IS€TCA OHO BEPHbIM WIN HEBEPHbIM:

« Llenecoo6pa3Ho Npon3BOAUTL MHBEKLMIO CMECU MUKPOTMY3bIPbKOB B Nepudepuyeckme BeHbI

Mpu OTCYTCTBUM NPaBO-NIEBbIX LUYHTOB Y 34,0POBOr0 YE/I0BEKA CUTHAbI OT MUKPOMY3bIPbKOB HE PEFUCTPUPYOTCA B
npaBbIX OTAeNnax cepaua

Ecnu ny3bipbKu perucTpupyoTcs B COCyAax rofloBHOr0 MO3ra, TO UCMbITYeMOMY He PEKOMEHAYETCA 3aHUMaTbCst
rNy60KOBOLHbIM MOrpyXXeHNeM

MWKpOMy3bIpbKOBbI CUrHas NMPU HasMYUM JIEFOYHbIX LLYHTOB PEFMCTPUPYETCS NMO3JHEe, YEM MNpU HaNMunm
OTKPbITOr0 OBasIbHOr0 OKHa

OTKpbITOE OBaNbHOE OKHO B 6O/bLUMHCTBE Cly4YaeB OTHOCUTCS K BPOXAEHHbIM NMopokaM cepaLa

JleroyHble npaBo-neBble WyHTbI ABASIOTCH (GU3NONOMMYECKUMM LLIYHTAMU U UMEIOT BaXKHOE (yHKLIMOHaNbHOe
3HayeHue




Bpems

Bannbi:

oTBeTa: 19.03.2022 131513
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3apaHue ID17 (3apaua N2 1281462)

MBaH-LlapeBny ycTpoun MeXXayHapoAHbINA KOHKYPC KPacoTbl AfISl NArYLUEK U XKa6, yTo6bl HalTH cpean HUX
3akonpoBaHHylo LlapeeHy. B ¢puHan BbILNo 5 KpacuBbIX, HO AAO0BUTbIX MPETEHAEHTOK:

AmazoHckas JKBaJj0pCKas Konym6uiickas
JIByXLIBETHAas JIATYIIKA TpexuBeTHas JAryIKa 30J10Tas JATYIIKa
(Phyllomedusa bicolor) (Epipedobates anthonyi) (Phyllobates terribilis)

AEPMOP®HH SMUBATH/MH BATPAXOTOKCHUH
ATOHUCT MIO-ONTUOUJHBIX HeceseKTUBHBIN arOHUCT WUHIH6UTOp MHAKTHBALMHU
pelenTopos aUEeTHU/IXOIMHOBbIX PEUENTOPOB o reniuai-3aBHCHMbIX
Na*-kaHa/10B
ApreHTHHCKas necoyHas Kosiopajgckas peynasa
xaba (Rhinella arenarum) *aba (Incilius alvarius)

APEHOBY®ATHH BY®OTEHUH
BiokaTop ATOHHUCT CEpOTOHUHOBBIX
Na*/K*-Hacoca penenTopos

LilapeBuy 3Han, YTo LeNoBaThb AA0BUTbIX JIATYLUEK U )Kab o4yeHb onacHo, Ho 3abbin, Kakue NPU3HaKW OTpaBJieHUs MOryT
NMOSIBUTHCSA NOCIIe 06LL,EHUA C KAXKA0N U3 npeteHAeHToK. NomMorute LlapeBuyy BCMOMHUTDb UX. [1na Ka)a0ro us
cneayrownx yTBep)KAeHI/Iﬁ YKaXkute, AB/sieTCA OHO BepPpHbIM UIN HEBEPHbIM!

OTBeT yYeHuka

Bpems

BydoTeHWH Bbi3biBaeT alpOpUIo, MaHWIO, ANapeto, ApoXaHne KOHeYHoCTeln

[epMopduH BbI3blBaeT MOBbILLEHHOE CIOHOOTAENIEHNE, CYA0POry, NOBbILLEHWE apTepuasbHOro faBsieHus,
MbILLEYHbI Napanuy

9nnbéaTUaVH Bbi3biBaET CepAieyHble apUTMNUK, Mapeto, rasoLHaLmum

TeTpPoAOTOKCUH (A4 PbI6bl BYry) UMEeET aHaIorMYHbI 6aTPaxOTOKCUHY MexaHU3M AencTBUs

baTpaxoTOKCHH Bbl3blBaeT CTOMKYHO Aenonsipu3aLnio KapAMoMUOLMTOB C pa3BUTUEM (BUBPUNNALMMN XKeNYA0UKOB
ApeHob6ydharuH Bbi3blBaeT CepAeyHble apuTMuUK, uapeto, rasoLmnHaLmm

L x < <

oTBerTa: 19.03.2022 131910

Bannbl: 2n33

3apaHue ID18 (3apaua N2 1281465)

YKeHCKMIA MeHCTPYasibHbIi LUK/ — 9TO C/IOXKHbI GU3MONOrMYECKMiA MPOLLECC, COCTOSILLLMIA U3 CUHXPOHU3UPOBAaHHbIX
LIMKJIMYECKUX U3MEHEHWUIA B MPOMEXXYTOYHOM FOJIOBHOM MO3re, IMYHMKaX, MaTKe:

®CT = GoMKYIOCTHMYIHPYIOIHI FTOPMOH
JIT /\ JIT = MOTeMHU3HPYIOIHIi TOPMOH

DHBI
bu3sa
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3peJblit OBynAnIMA
TPeTHYHBII @
Co3peBawomuii dommukyn

TOPMOHBI

AXYHHUK
U N0JIOBOBbIE

Mpomupepanus 3HAOMe’l‘pH}I CeKpenusa MaTOYHBIX XKeJle3

7Ty

Mencrpyamm Po/UTMKyNApHaA pa3a OBmen.ml JlioTrenHoBas pasza
1_,"b

MAaTKa

COOTBETCTBEHHO, OTCYTCTBUE MEHCTpYyaLuil (aMeHopes) MOXXET 6biTb Bbi3BaHO NaTosiorueli MPOMeXXyTOYHOro MO3ra,
SIMMHUKOB WM MaTKM. [ins BbISICHEHUSI NPUYMHbI aMeHopeu NPoU3BOAAT (PYHKLMOHANbHbIE NPO6bI: C U30/IUPOBAHHBIM
BBe/ileHUeM NporecTepoHa, m6o ¢ nocnegoBaTenbHbIM BBEAEHUEM 3CTPOreHa U nporectepoHa. FopMoHbI BBOAATCA B
OpraHu3M U3BHe, HO ¢ pU3MONOrMYECKMMU AO3UPOBKAMMU U J/IUTENbHOCTDbIO.

J[Ansa KaXxaoro U3 cnepyrowmx yTBep)KAeHMﬁ YKaXKuTte, ABN1€TCA OHO BEPHbIM UWIN HEBEPHbIM:

OTBeT y4yeHuKa

HacTynneHve MeHCTpyaLun nocne n3onmpoBaHHOro BBeAEHUsI NpOrecTepoHa ykasbiBaeT Ha CTONKOe OTCYyTCTBME

v 0BYNALMM 3penoro honnmkyna
HacTynieHne MeHCTpyaLmu Npy nocnefoBaTe/ibHOM BBEAEHUN SCTPOreHa v NporecTepoHa MOXXET BO3HUKATb Mpu
v naTofiorMm aHAOMETPUA MaTKM
MosiBneHMe MeHCTpyaLum nocse aCTPOreH-NporecTepoHoBOM Npobbl Npu HU3KoM yposHe OCI ykasbiBaeT Ha
X atonorwio MPOMEXXYTOYHOrO MO3ra
Mpy1 CTOMKOM OTCYTCTBUM OBYNISILIMK 3pesnioro GosnunKyna BBEAEHWE NporecTepoHa NpuMBeaeT K CKYAHbIM
v MeHCTpyaLusaiM 13-3a rMMNoaCTPOreHnn
v OTCyTCTBME MEHCTpYaLum Nocsne U30/IMPOBaHHOMO BBEAEHNS MPOrecTepoHa MOXET BO3HUKATb MPU r’1nepacTporeHum
v HepocTaToyHas NpoAyKLuusi NporecTepoHa npu CoxpaHHoM NpoAyKLMM 3CTporeHa — aTo hakTop pucka

3/10Ka4eCTBEHHOW nponwd;epauvm KNeToK aHAoOMeTpuaA

Bpems oTBerTa: 19.03.2022 13:31:15

Bannbl: Tus3

3apaHue ID22 (2apaua N2 1281477)
a (

Ha pucyHke nokasaH XXM3HEHHbIi LMK KopoHaBupyca SARS-CoV-2. [119 NPOHUKHOBEHMUSA B KJ1IETKY BUPYC CBOUM S-
6enkom B3aumopeiicTByet ¢ 6enkom ACE2, pacnono)xeHHbIM Ha MeM6paHe KnieTKu. Kpome Toro, AN cnmsiHuA Bupyca ¢
MeM6paHoii KNeTKN Heo6X0AMMO pacluernsieHne BUpYcHoro S-6enka KieToyHoi npotemHasoit TMPRSS2. B yutonnasme
NPOUCXOAUT TPAHCASALUA BUPYCHbIX MONIMNPOTEUHOB ppl1a u pplab, KoTopble 3aTeM Hape3aloTCA BUPYCHbIMU
npoTeuHa3aMm Ha OTAeflbHble HECTPYKTYpPHbIe 6eKK, YacTb U3 KOTopbix o6pa3syeT BupycHyio PHK-nonumepasy (RdRp),
OCYLLLEeCTBIAIOLLYIO periMKaumio BupycHoi reHomHoi PHK n cuiTtes BupycHbix MPHK. CuHTes BupycHbix PHK uget B
cneuuanbHOM peryinkaTMBHOM KOMMapTMEHTe, KOTOPbIii cobupaeTcs B K/IeTKe NoA, feiCTBUEM BUPYCHbIX 6€/KOB.
Mocne TpaHCAALMN BUPYCHbBIX CTPYKTYPHbIX 6€/IKOB MPOMCXOAUT C60PKa BUPMOHOB, KOTOPbIe MOKUAAIOT KNIETKY.
PacwudpoBka a66peBuatyp: ORF — oTKpbITass paMKa cuuTbiBaHus, ERGIC — KOMNapTMeHT, BK/IIOYAIOLLUIA BE3UKY /bl OT
3HA0MNIa3MaTUYECKOro PeTUKYyMa, Hanpassioliecs B KOMIeKe Fonbaxu.

SARS-CoV-2

TMPRSS2
ACE2
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PaccmoTpuTe cxemy U peluuTe, Kakue Bell,ecTBa MOTyT UCMO0JIb30BaTbCs B KauyecTBe NpenapaToBs, 6/10KUPYIOLLLUX
YKU3HEHHbIN KN SARS-CoV-2? [1ns Ka)KA0ro nNpeAsiodKeHHOro Bell,ecTBa yKaXKuTe, NogXoAUT OoHO (OTMeTbTe, Kak
«BEPHO») WM HET (OTMeTbTe, KaK «<HEBEPHO»):

OTBeT yYyeHUKa

X BellecTBa, MHIUOMPYIOLLME TOIbKO 06paTHYIO TPaHCKpUNTasy

v UHrméutopbl BupycHoi PHK-3aBucumoi PHK-nonumepasbl

v VIHrMBUTOPbI BUPYCHbIX NPOTENHA3, Hape3atoLux NoUNPoTenHbl
X Anbda-aMaHUTUH — MHIMBUTOP KneTouHow PHK-nonnmepassbi Il
« WHrméutopbl npoTenHassl TMPRSS2

X AHTUTena, 6rokupytoLme BupycHyto PHK

Bpemsioteera:  19.03.2022 13:35:22

Bannb!: 3us3

3apanue ID23 (3apaua Ne 1281480)

Ha pucyHKe noKasaH MexaHU3M peaKkuuu, KaTanmsupyemoii pepMeHToM X 1 UMeloLLell TPU OCHOBHbIX aTana (1, 2, 3).
[ina npocToTbl OT hepMeHTa X NoKa3aHa TONbKO YacTb NOAUMENTUAHOI LLeNK C OCTaTKOM n3uHa (Lys) B aKkTUBHOM
ueHTpe. Tak)Ke AN NPOCTOTbI HEKOTOPbIE YaCTH MOKa3aHHbIX Ha PUCYHKE MOJEKY 3aMeHeHbl 6yKBo# «B». CTpenku
NoKa3bIBalOT NepeMeLL,EHNUs ANIEKTPOHHBIX Nap, BOSIHUCTbIE JIMHUK — NPOJO/MKEHNe NONMMEpPHbIX MoneKyn. O6paTute
BHUMaHMe, 4To Ha aTane (1) BbICBO60XKAaeTcA N0604HbI NPOAYKT Y, CTPYKTYpa KOTOPOro He noKasaHa.

depmeHT X
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PaCCMOTpMTe MeXaHU3M peakuuu U YKaXKute Ansa KaXkKaoro yreepXxaeHus, ABNaeTca OHO BepHbIM WU HEBEPHbIM:

CBA3W, NoKasaHHble MYHKTUPHbIMU IMHUAMU — 3TO BOLOPOAHbIE CBA3M
Monekyna Y — aT0 ageHo3nHandochar

®epmeHT X yyacTByeT B npoLecce TpaHCKpunuum

3HaKoM «?» OTMEYEHO NPOAOJIKEHNE MONEKYSIbl B CTOPOHY 5'-KOHLa
®epmeHT X — aTo [IHK-nonnmepasa

®epmeHT X — 310 JHK-nurasa

X XXX
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3ns3

3agaHue ID24 (zapa

B HepaBHO ony6/IMKOBAHHOI HayYHOW CTaTbe YYeHble U3yyanu NpocTpaHCTBEHHOe B3auMOAECTBUE MeX Ay FeHOM Sox2
1 3HXaHcepoM aToro reHa — SCR (Sox2 control region). [1n9 3Toro yuyeHble UCMOJIb30BaNM CMeLMabHYIO K/IETOUYHYIO
JIMHUIO, NOJNYYEHHYIO Ha OCHOBE 3M6PUOHaNbHbIX CTBOJIOBbIX KJIETOK MbILLK. B TaKoi NMHMK Ha paccTOsiHUM 5 TbicAY nap
HYKNeoTuAoB (T.M.H.) OT 9HXaHcepa BCTPOU/IM MacCUB CalTOB CBA3bIBaHUA 6enka TetR (TetO-caiiTbl), Ha paccTosiHUM 8
T.N.H. OT NPOMOTOpPa S0x2 BCTPOM/IN MACCUB CaliTOB CBA3bIBaHUA 6enika CymR (CuO-caiiTbl), a B TpaHCKpU6Upyemyio
YyacTb reHa Sox2 BCTPOMNU MacCUB CaliTOB CBA3blBaHUA 6enka 060nouku 6aktepmocdara — MCP (MS2-caiiTbl)
(cmoTpuTe puc. A). FeHeTUYecKoe paccTosiHUE MeXy NPOMOTOPOM reHa Sox2 u 3HxaHcepom SCR cocTaenser 200
T.n.H. Benok MCP cesi3biBaeTcs ¢ caiitamu MS2 Tonbko B cocTaBe Monekynbl PHK. OnucaHHble reHeTuyeckue
MoaudukaLmm 3aTparmBany To/IbKo O4HY U3 ABYX FOMOJIOrMYHbIX XPOMOCOM. YUYeHble TaK)Ke AOCTaBUMU B NoNy4YeHHble
K/NIeTKM reHbl, Kogupytowue 6enku TetR, MCP n CymR, npu 3ToM KaXXAablii 6611 cnuT ¢ priyopecLieHTHbIM 6eJIKOM CBOero
LiBETa, YTO Aie/1aNo ONUcaHHble FeHeTUYeCKUe 3/IeMeHTbl BUAMMbIMM B diyopecL,eHTHOM MuKpockKone (puc. b).

Ha rpacduke (puc. B) nokasaHa 3aBUCMMOCTb UHTEHCMBHOCTU diyopecLeHumu curHana MCP oT BpemMeHu B OAHOI U3
KneToK. MOMeHTbl BpeMeHH, KOrAa UHTEHCUMBHOCTb CUrHana npeBbillana HeKoe NoporoBoe 3HauyeHne, 0603HayeHbl
ropu3oHTanbHbIMM YepTouKamu. Ha rpaduke (puc. I') co6paHa mHpopMaLmsa no NonynsLumn KNeToK — AN KaXKomn
KNeTKN YepToYKaMM NoKasaHbl MOMEHTbI BpeMEeHU, KOrja UHTEHCMBHOCTb CUrHana npesblllana NnoporoBoe 3HaYeHue.
Mpu aTOM KNeTKM Ha rpaduKe paH)XMpoBaHbl N0 CyMMapHoi MHTeHcuBHocT MCP-curHana 3a BpeMsl Habnogexus:
BBEpXY KJIETKU C CaMoli BbICOKO CYMMapHO MHTEHCUBHOCTbIO CUTHANA, K HU3Yy MHTEHCUBHOCTb CUrHana yb6biBaer.
CnipaBa Ha 3TOM rpaduke ANl KQXKAOMN KNeTKU NoKa3aHo cpefiHee paccTosiHue (B MUKPOMETpax) MeXAy CUrHanamu
TetR u CymR. 3To paccTosiHMe NoOKasaHO TaKXKe A KNEeToK, B KOTOpbIX He o6Hapy)ueancs MCP-curHan (npaBas
HWXHSAA YacTb rpaduka). Mpadmkm TUNa «AWMK ¢ ycamu» (puc. [l) nocTpoeHbl No AaHHbIM rpaduka Hapuc. I'. [padukmn
Ha puc. [1 oTpaxkaloT paccTosiHua Mmexkay TetR u CymR-curHanamu Ans KeToK, B KOTOPbIX He 06Hapy)XuBanca unm
o6HapyxuBancsa MCP-curHan. 3gecb YXUpHOI rOPM30HTaNbHOM YepTol NOKa3aHo CpefiHee 3HauYeHue, B rpaHuL,ax
«fllMKa» 3aKIo4eHo 50% HabnoAaeMbix 3HaYEHUI U «yCbl» NMOKa3biBaloT MUHMMaJIbHOEe U MaKCUMasibHOe 3HaYeHus.
Hapanucb «ns» U YepHas YepTa Noj, Hell MOKa3bIBalOT, YTO MEXAY rpynnaMu oTCYTCTBYET CTaTUCTUYECKU AOCTOBEPHas

pasHuua.
Puc. A Puc. b
leHeTUuYeCKan KapTa M3y4aemoro yyacTka reHoma
Maccus CuO | MS2-nosTopb! Maccus TetO
— — SOX2 =+ w— SCR = = =
1 1
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1 1
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Kakue BbIBOAbl MOXHO cAenaTb U3 3TOro 3KcrnepuMeHTa? [ina KaXkoro us cneayroLwmx yTBeP)KAeHMﬁ YKaXkuTte,
fIBI1€TCA OHO BePHbIM U/ HEBEPHbIM:

OTBeT yY4eHuKa
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MHTEeHCUBHOCTb TPaHCKPUMLWK reHa Sox2 B 3MOGPUOHabHbIX CTBOJIOBbIX KJIETKaX MbILLIW He MOCTOSAHHA BO BPEMEHM
M NPOUCXOAMUT «BCMbILLIKaMU»

MHTEHCMBHOCTb TPAHCKPUNLMKM reHa Sox2 onpeaensieTcs 61M30CcTbio 9HxaHcepa SCR K 3TOMY reHy B MPOCTpaHCTBe
aapa

CurHan MCP oTpa)kaeT TpaHcnsumio reHa Sox2

Ha Bcex cTafuax KNIETOYHOro LKna y KNeToK B uccnesyemoii monynsumm MoXHO o6Hapy>XuWTb CTPOro No OAHOMY
curHany TetR u CymR

TpaHcKpunums reHa Sox2 He 3aBUCUT OT 6/IM30CTM 9HXaHcepa SCR K 3ToMy reHy B NpoCTpaHCTBE Afpa

CymmapHoe BpeMms, Kora reH Sox2 TpaHCKpUbupyeTcs B KNIeTKe, OANHAKOBO BO BCEX KeTKax B MOMyIsALUn

Bpems oteta:  19.03.2022 13:52:37

Bannbi:

Tus3

3apaHue ID28 (3apaua Ne 1281495)

B Hayane XX BeKka BO3HWKIIa HOBasi OTPAc/ib YXMBOTHOBO/CTBA — pa3Be/ieHune NyLUHbIX 3Bepeii B HeBone. ns
opraHusauum 3sepodepmbl No pasBefeHNUI0 aMepuKaHCKUX Hopok (Neovison vison) YXUBOTHbIX OTNIAB/IMBaN B JUKOM
npupoae 1 NoMeLLanu B 3apaHee NoAroToBNeHHbIE WepAbl (KNeTKN A4S NyLHbIX 3Bepeit). Cpeyn HOPOK K/IETOUYHOro
cofiep)XaHus YenoBeK Besl UCKYCCTBEHHbI 0T6Op, OCTaBNSAs ANl Pa3MHOXEHUsi 0Co6ei, UMeloLLUX caMble
KayeCTBEHHbIe LIKYPKM 1 AalOLUX XOpoLumii npuniog. Mapbl Ana cKpewmeaHus Toxe noabupan yenosek. Bckope
HOPKOBOJbI CTaN co06LaTb O POXKAEHUMN AETeHbILIEN HEO6bIYHbIX OKpacoB. MpUYéM fleTeHbIln OAUHAKOBOTO
(heHOTUNA 3a4aTylo POXKAANUCD Ha Pa3HbIX 3BepotdepMax, MeXay KOTOpPbIMU HUKOra He 6bino o6MeHa Hopkamu. Takux

AeTeHbllwen BblpaluBanu c 0C06bIM BHUMaHUEM U OCTaBNANU ANa pasMHoXeHus. BnocneacTeumn oHn ctanu

poAOcHaYaNbHUKaMM LiBETHbIX MOPOA HOpoK. Kakue yTBepXX/AeHUs BEPHO 06BACHSAIOT NosiBNIeHne Ha 3Bepodepmax HOpoK
C HOBbIMU, HEU3BECTHLIMU B IUKOIA Npupoe, okpacamu. [ KaXK,0ro U3 cnepylouiux yTBEPXKAEHUIA yKaXuTe,

fB/If€TCA OHO BePHbIM W/IN HEBEPHbIM:

OTBeT yyeHuKa

YenoBgek elle He MMen onblTa pa3BefeHns HOPOK B HEBOJE K He MOT CO3iaTb XMUBOTHbIM ONTUMasbHble YyCNOBUA AN
YKU3HU Y Pa3MHOXEHWSA, HEONTUMasbHble YCNOBUS COEePXXaHWUsA CTanu NPUYUHOM PE3KOro YBeIMYeHNa KonnyecTea
MyTaLuum

YenoBek orpaHnymBasn cBo60AYy CKpeLLVBaHus, YTO ClyvaiiHbiM 06pa3oM yBeMumMBasno BEPOATHOCTb POXKAEHUA
peLeccuMBHbIX FOMO3UrOT

MckyccTBeHHble nonynsumm Ha 3Bepodepmax UMesin Masyto YUCSIEHHOCTb, YTO MOBbILLIAN0 BEPOSITHOCTb
POACTBEHHOrO CKpeLnBaHNA U POXXAEHNS PeLieCCUBHbIX TOMO3UroT

MckyccTBeHHbIN 0T60P, MPOBOANMDI YenloBeKaM, CTan NPUYNHON BOSHUKHOBEHWS GOMbLLOrO KOMYeCTBa HOBbIX
MyTaLuui

B npupoAHbIX MONyAALMsX MyTaLmu, BAXSIOLLME Ha OKPac LLIePCTH, He MOALEPXKMBANUCH ECTECTBEHHBIM OTGOPOM,
NO3TOMY YacToTa BCTPEYaEMOCTM pPeLleCCUBHbIX ansieneit 6bina HU3KoM

B McKycCTBeHHbIX YCII0BUSIX Y HOPOK MOJSTHOCTbIO OTCYTCTBOBaa 60pb6a 3a CyLeCTBOBaHMe, YTO BbI3Bao
yBe/IMYeHne KonmyecTsa HoBbIX MyTaLuii

Bpems oTBeTa: 19.03.2022 13:53:57

Bannbi:

3uns3

3apanue ID29 (3apaua Ne 1281497)




IOHBIV HaTypanucT onucbiBan Npouecc nepefayn HacleACTBEHHOCTH B KJIETKaX Ha NpUMepe aMepUKaHCKO HOPKYU
(Neovison vison), Ho AonycTun oWIKM6KN. 3HasA, YTO Y aMepPUKAHCKOI HOPKYU B AUNIOUAHOM Habope 30 xpomMocoMm, ANA
KaQXXA0ro U3 c/iefyIoLLUX YTBEPXKAECHUI YKaXKUTe, ABASETCS OHO BEPHbIM WM HEBEPHbIM:

OTBeT yY4eHuKa

B nHTepdasze S konmyecTBo Monekyn reHomHon JHK He nusmeHsietca

B nHTepdase G2 B kneTAx aMepuKaHCKON HOPKKM coaepxmnTca 60 Mmonekyn reHomHon JHK

Y amepvikaHCKOW HOpPKKU B MeTadase NnepBoro AefieHnin Meiio3a no aKBaTopy BbicTpanBatoTcsi 15 6MBaneHToB

B npodase M1TO3a nponcxoamnT pennmkauus reHomHon [HK, B pesynbTaTe Yero K KoHLYy npodasbl KNeTku coaepxaTt
60 Monekyn reHomHon HK

B meTadaze MnTO3a ABYXpPOMATUAHbIE XPOMOCOMbI BbICTPANBaOTCA MO 3KBATOPY KIETKK

x
v
v
X
v
« [locne nepBoro feneHns Menosa B KJieTKax aMepukaHcKon Hopku cogepxxutcs 30 monekyn reHomHon HK

Bpems oTBeTa: 19.03.2022 13:56:22

Bannbi: 3us3

3apanue ID30 (3anaua Ne 1281500)

B >KnBOM yroiok CTaHLUM IOHbIX 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 3abepemMeHeny 1 NpUHeC/n AeTeHblwei. Koraa feTeHbilin nogpocnu, ux
BMecTe C poAuTeNnsiMu BepHynu Ha 3epodepmy. IOHbIM HaTypanucTaM NPeAsIoXUIN paccunTaTb, NONYSALUA KaKoro
cocTaBa Morna 6bl copMmupoBaTbcst Ha CTaHLUM IOHbIX HAaTYPaNIUCTOB, €C/N 6bl leTeHbILK oCTanuchb. N3BeCTHO, YTo

UcxopAHble cCaMKU 6b1I FOMO3UIOTHbI MO AOMUHAHTHOMY annento reHa A, Haxogsiuiemycs B X-xpoMmocome (XAXA), a

cameLy 6bin peL,ecCUBHOM reMuanroTHoii (X2Y). HacTaBHUKM pe6AT OTMETUAM, YTO HUKAKMX MyTaLmii U XpOMOCOMHbIX
nepecTpoeK B NONyNsLMUA He NMPOUCXOAUT, BCE 0CO6U UMEIOT BO3MOXXHOCTb CBO60HO CKPELYMBATbCS, Y HUX OfMHaKOBast
¢hepTUNbHOCTDb, @ BCe UX NOTOMKM BbIXUBAIOT U OCTalOTCA B cOCcTaBe nonynsauvu. Ha ocHoBaHuM HabnioaeHuii U
3a/laHHbIX YCNIOBUI pe6aTa BbiCKa3anu psag runores. [ns KaXkjoii U3 HUX YKaXKUTe, ABNSIETCA OHa BEepHOM Unu
HEeBepHOIA:

OTBeT yyeHuKa

B NepBOM MOKOJSIEHNM BCE [ETEHbILLN XXEHCKOro nofia GyyT MeTb reHoTin XAX2

B Y-xpoMocome HeT reHa A

B nonynsaumMmn Ha MOMEHT paBHOBECUA YacToTa BCTpe4YaeMoCTH annens a coctasut 20%

Co BpeMeHeM B Nnonynsiyum yCTaHOBUTCA paBHOBECHE, KOTOpoe ByeT COXPaHATLCS B MOCNEAYHOLLMX MOKONEHUSAX

B nonynsumm HuKoraa He 6yp,eT CaMOK C reHoTunom XaXa, T.K. U3HaYyasIbHO 3TOT ansiesb 6bla TONIbKO Yy caMua
Cpegu caMok B nonynaumMn Ha MOMEHT paBHOBeECUA 6yneT 32% reTepo3uroT no reHy A

X <K

Bpems oTBerTa: 19.03.2022 13:59:36

Bannbl: 2u33

3apaHue ID32 (2apaua N2 1281507)

Bupyc SARS-CoV-2 siBnsieTcs NpMYMHON NpoAoKalolLeiics rnobanbHoli BCMbIWKKU KOPOHaBUPYCHOro 3a6oneBaHus
COVID-19. ipyrue Bupycbl Toi Xe (punoreHeTMYECKOM rpynnbl 6bINU OTBETCTBEHHDI 3a NpeAblAyLLUe peruoHanbHblie
BCMbIwWKMK, BKAoyas SARS n MERS. SARS-CoV-2 umeeT 300HO3HOE NPOUCXOXKAEHUE, aHaNorMyHoe Bupycam-
BO36yAMTENAM 3TUX NpeAbIAYLLMX BenbilueK. MoBTopsioleecss BHeAPeHUe BUPYCOB XMBOTHbIX B Ye/IOBEYECKYIO
nonynsumio, NpUBoAsiLLee K BCNbIKaM 3a6osieBaHuit, NpefnonaraeT, YTo NoAo6HbIe anuaemMum B 6yayliemM
Heun36exXkHbl. TakuM 06pa3oM, 3yyeHne NPOUCXOXKAEHMA U NpoAomKaloLelics aBontouun SARS-CoV-2 faeT BaXKHylo
MHbOPMaLMIO ANst NOATOTOBKM K GyAyLLMM BCMbILKaM 1 UX NPeA0TBpaLLLeHnio. Huyke npefcTaBieHbl ABe WINIOCTpPaLun
U3 pa3HbIX UCTOYHUKOB 06 3Bontouun SARS-CoV-2. Ha nepeoit unntocTpauum u3obpa)keHbl YeTbipe OCHOBHbIX poja
ceMelicTBa KopoHaBupycoe (Coronaviridae), cunyatamu o603HaueHbl YXMBOTHbIE — X03sieBa BUPYCa, a PO30BbIM
wpudToM — BUpYCbl YenoBeka. Ha BTopoii — 6osiee noapo6Hble AaHHble Ansa poaa Betacoronavirus, K koTopomy
oTHocuTcsl U SARS-CoV-2. B Heii 06paTuTe BHUMaHUe Ha [JIMHY BeTBeW, ABNsIOLLecs rpaduyeckum oTobpaxeHnem
AMUCTaHLMIA MeXAy nocnefoBaTeNbHOCTAMMU: YEM Bbille AUCTAHLMSA, TEM 60Jblue Pas/inymnii HaKOMIEHO MeXAY
nocneaoBaTeNIbHOCTAIMUY, YTO MOXKET FOBOPUTb KaK 0 6bICTPOM HaKONIEHWM U3MEHEHUI No AelicTBUEM 0T60pa, TaK U 0
nocTeneHHbIM HaKONNEHNUU B TEYEHUM GOIbLLIOIO MPOMEeXXYTKa BpeMeHU. Tak Unu uHaye, AUCTaHLUIO MOXKHO
paccmaTpuBaTh B KayecTBe Mepbl POACTBA MEXAY U3yyaeMbIMU rpynnamum.
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ﬂpoauanuaupyuTe npeacTaB/ieHHble CXeMbl U ANl KaXXA0ro U3 cneayrowmnx yTBepXXaeHumn yKaxkute, AenqaeTca oOHO
BEPHbIM UIN HEBEPHbIM:

KopoHaBupycbl neTyunx mbiwweit (bat-related coronaviruses) n naHronuHoBs (pangolin-related coronaviruses) Han6osnee
poacTBeHHbl SARS-CoV-2

SARS-CoV-2 — nepBbiil OTKPbITbIA KOPOHABUPYC YenoBeKa, YbUM BAVKANLLMM N3BECTHLIM POACTBEHHUKOM ABNSETCS
KOPOHaBMpYC, NopaxaroLLnin NeTy4nx MblLlei

Bo Bcex pofax cemeicTBa Coronaviridae BcTpevatoTcs BO36yauTeNn 3ab6oneBaHnii YenoBeka

MpeactaBuTenu ceMeitctea Coronaviridae cnoco6Hbl OTHOCUTENIbHO JIEFKO MEHSATb XO3EB, Nepexoas Aaxe Ha
npeacTaBuTenen Apyroro knacca

SARS-CoV-2 — He eMHCTBEHHbI BUPYC U3 poAaa Betacoronavirus, nopaxkatoLumin yenoBeka

Bupyc MERS-CoV siBnsieTcs 60nee 6nM3KnM poLcTBeHHUKOM Bupycy SARS-CoV, yem Bupyc SARS-CoV-2

<
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3apaHue ID35 (Zapaua N2 1281515)

B xone 3BONIOLMN Y MHOTMX LIBETKOBbIX pacTeHUi Cd)OpMMpOBaJWICb I'IpMCI'IOCO6ﬂeHVI$| ANA B3aUMOAENUCTBUSA C
onpegenéHHbIM TUMOM ONbIUTENs.

Huyxe npuBegeHbl poTorpacdumn pas3nimuHbIX pacTeHWiA:




Mocne paHHoOM d)OpMyJWIPOBKVI 3ajaHusa npueeaeHbl Tpu cTonbua aneMeHTOB A4Sl CONMOCTaBJ/IeHUS:

B neeom cTon6ue NpUBEAEH CNIMCOK onbinuTenen (CI'IVICOK U36bITOYEH — B HEM €CTb JIULLIHUE TUMbI OHbIﬂMTeﬂeVI).

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

B npaBom cTon6ue npuBeAeH CNMCOK NpUCNOCcOo6JieHuii LiBeTKa (CNMCOK M36bITOYEH — B HEM €CTb JIMLUHUE
XapaKTepUCTUKM).

PaccMmoTpuTe doTorpacdum LLIBETKOB UM COLBETUI U COOTHECUTE UX C OCHOBHbIM XapaKTEepPHbIM A/ HUX TUMOM
onbIMTENS U NPUCNIOCO6NEHUAMM ANA NPUBNEYEHUS 3TOMO ONbINUTENS.

Kaxxblvi 271eMEHT 13 cpefJHero cTos6La MOXHO COeAMHNTb CTPESIKON TOJIbKO C OIHUM 3/IEMEHTOM B JIEBOM CTO/16Le U/nnu
B rpaBoM cTonbue. Kaxzas cTpesika 4o/KHa 6biTb YHUKAJIbHOM, T.€. MPOBECTYU fiBE CTPENIKN OT ABYX 9/1IEMEHTOB CPEAHEr0
cTon6La K 0OfHOMY U TOMY XKe 3JIEMEHTY IeBOro (MM MpaBoro) cTonbLa Henb3s!

ﬂﬂﬂ TOro, 4YTobbI MPOBECTU CTPEJIKY rnepeTsaHuTe MbILUKOW 3/1EMEHT K KOTOPOMY Bbl rpoBoAgNTE CTPEJIKY NOBEPX 3/1eMeHTa
OT KOTOPOro JO/PKHa AT CcTpesika u OTrnycTuTe. YT06bl OTMEHUTH CTPEeJIKy Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMeLljeHue.

) LUBeTkn spkue aKkTUHOMOpdHble. HekTap 06WUNbHbIN,
rny6oko cnpsitaH B Tpy6Kax BeHUYMKa WM - LIMopuax.
MpucyTcTBytOT yKkasaTenu HekTapa. LiBeTku pacnyckatotcs
JIHEM U 3aKpbIBAOTCA HOUbIO, UMEIOT Cnabblit 3anax

Il) LiBeTku 6enible uin cnabo okpalleHHble. HekTap riy6oko
cnpsitTaH B Tpyb6Kax BeHuYMKa WM Lnopuax. YkasaTtenu
HeKTapa OTCYTCTBYIOT. LIBETKM pacryckaroTcsa Be4yepoM uaun

A) MepenoH4yaToKpbI/ble . .
HOYbIO ¥ UCTOYAIOT CUJIbHbIN CNaAKoBaTblil apomar

®oTo 1
B) [HeBHble 6a604KM , .
1) LiBeTKM sIpKO OKpalleHbl B KPaCHbIA WU OpaHXXeBblii,
®oto 2 auromopdHble. HekTap rny6oko cnpaTaH B NpPOYHOM
C) HouHble 6a604km OKoJloLBeTHUKe. LiBeTeHWe yTpeHHee, apomat oTCyTCTBYET
®oT0 3
D) Myxu IV) LiBeTku spkue, Xentble WM CuHue, 3uromopdHble c
doTo 4 nocajloyHOM NMoWankon, npoyHble. HekTap cnpsitaH, HO
Herny6oko. ECTb ykasaTenu HekTapa
E) MTuupl Y y P
®oT0 5

V) LiBeTku Genble WAM KPeMoBble, KPYMHbIE C MPOYHbLIM
OKOJIOLBETHUKOM U LIBETOHOXKOW. HeKkTap 06WAbHbIN.
LiBeTkn pacnyckaloTCsd BeYyepoM WM HOYbIO, UMELT
(pPYKTOBbIW, THUNOCTHbIA, GPOAUNbHBIA 3anax WAM 3anax
nnecexu

F) IleTyune mbiLum

VI) LiBeTku TEMHbIE, KOpPUYHEBO-NyprnypHble. HekTap
oTcyTcTBYeT. LiBeTKM uWcTovatoT 3anax pasnararolierocs
6enka

3agaHue ID37



Hwxe npuBegeHbl M306pa)|(eHm| HEKOTOPpbIX ﬂPeACTaBMTeﬂeﬁ oTPAAOB Knacca Aves:

Mocne paHHoM d)OpMyﬂVIPOBKVI 3apaHusa npuBeaeHbl Tpu cTon6ua 3/1eMeHTOB /1A CONOCTABJIEHUSA:

B neBom cTonbue npuBefieH CNUCOK Ha3BaHMIi CUCTEMATUYECKUX rpynn (CNMCOK N36bITOYEH — B HEM eCTb NIULLHNE
HasBaHusA).

B cpepHeM cTonbLe yKa3aHbl HoMepa ¢oTorpaduii (cammu ¢poTo NpUBeAEHbI Bbille).

B npaBom cTon6Le NpUBeAEeH CNMCOK XapaKTepUCTUK OTPAAO0B (CMMCOK U36bITOYEH — B HEM €CTb JIMLLHUE
XapaKTepUCTUKH).

WUcnonb3ysa gaHHble 0 Mopdonorumn, 3KoNorum U CUCTeMaTUKKU, COOTHeCUTE U306paXKeHne ¢ Ha3BaHMEM OTpsAja U
noaxopAsLLeil ANl HEro XxapakTepUCTUKOM.

Kaxabisi 971eMeHT 13 cpefjHero cTobLya MOXHO COEANHUTL CTPESIKOMN TOIbKO C OfAHUM 371EMEHTOM B JIEBOM CTO/I6LE U/Wn
B rpaBoM cTon6ue. Kaxaas CTpesika oKHa 6biTb YHUKAIbHOM, T.€. MPOBECTY BE CTPESIKU OT ABYX 31eMEHTOB CPEAHErO
cTONI6L4a K OfHOMY U TOMY XKe 37IeMEeHTY J1eBOro (MM MpaBoro) cTon6ua Hesb3s!

Jns Toro, yTo6bI POBECTY CTPEJIKY MePETAHNTE MbILLKOW 371eMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEJIKY MOBEPX d/1eMeHTa
OT KOTOPOro AO/KHa AT CTpesika n OTrnycTuTe. YT06bI OTMEHUTH CTpesniKy Mexxgy aJieMeHTaMu MoBTopuTe nx
nepemetleHune.

OTBeT yyeHuKa

l|) OKONOBOAHbIE, XOPOLIO HbIPAOLWMNE, UCKIHOYUTENbHO



A) OTpsag Marapoo6pa3sHble (Gaviiformes)
B) OTpsag Mony6eo6pasHbie (Columbiformes)

C) OTpsg ficTpe6oobpasHble
(Accipteriformes) doTo

D) OTpsg Pakweo6pasHble (Coraciiformes)

doTo
E) OTpAag, Ko3opoeobpasHble 2
(Caprimulgiformes)

doTo
F) OTpaa Bopo6brHOo06pasHbie 3
(Passeriformes)

doTo
G) OTpsg MennkaHoo6pasHble 4
(Pelecaniformes)

doTo
H) OTpsia Kypoo6pasHble (Galliformes) S

1) OTpsip PxxaHkoo6pa3sHble (Charadriiformes)

J) OTpsg
(Podicipediformes)

MoraHkoo6pa3sHble

19.03.2022 14:14:09
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pbl6osiaHbIE NTULbI. THE3ASATCA B CEBEPHbIX LIMPOTaX

1) MTUbl pasMepoM C Apo3Aa C HOYHO aKTUBHOCTbIO. Ha
Tepputopumn Poccumn BCTpevaeTcsi TONbKO 2 BUJA U3 3TOro
oTpsfa. He3pa ycTpauBaloT Bcerfga Ha 3emne. [HEM,
06bIYHO, CUAAT HEMOABMXKHO, MPUXaBLUNCb K BeTKe U
CYYKy

1) MTULbI CpefiHUX pa3MePOB C MasiEHbKUM KITFOBOM U C
XOpOLWIO  BblpaXeHHOW  BockoBuUeh. Cpean  HUX
BCTPeYaeTCs MHOrO CUHAHTPOMHbIX BUAOB

IV) MNTWUbI CPeaHUX U MENIKUX PasMEepPOB C OYEHb APKO
OKpaLLUeHHbIM OMepeHMeM W YacTU4YHbIM CpacTaHWeM
danaHr nanbueB. CpeAnM HUX BCTpevaloTCA  Kak
pbl6osiiHble, TaK ¥ HaCeKOMOSIiHble BUJbI

V) TMTuubl pasHoo6pasHbix pa3mepoB. BbigenstoTcs
OrPOMHBIM BUOBbIM 1 9KONOrMYECKUM pasHoo6pasmem

VI) MTuubl  KpynHbIX  pasMepoB,  OTIUYUTESbHOM
0COBEHHOCTbIO KOTOPbIX AIBASiETCS TO, YTO BCe 4 nanbLa
3aKJIt0YEHbI B OAHY KOXMUCTYIO NeperoHKy

VIl) CyxonyTHble NTULbl, 06beAuHsIEMble B CeMelcTBa
TeTepeBuHble M dasaHOBble, CPeAU KOTOPbIX UMEHTCA
KaK ocefinble, Tak U nepenétHble Gopmbl

VIII) MpeacTaBUTeNU 3TOro OTpsiAa B PasvyHoOM CTeneHu
cBfidaHbl € BojoW. B knapgke Haubonee uyacto
BCcTpevaeTcs 4 faiua. OTKNbIABAOT fAlla 1M60 B rHe3fo,
06bIYHO MpeAcTaBnstoLLee CO60I AMKY B necke, n16o
NpsSIMO Ha rosble cKasbl

IX) PyneBble nepbs He pasBuTbl. THE3[0 B GONbLIMHCTBE
cnyyaeB, npefcTaBisieT COGOW MNaBaloWyo Kyvy U3
pacTUTeNbHbIX OCTaTKOB. Pbl6osiaHble

X) B kayecTBe npeacTaBuTeneil JaHHOro OTpsiia MOXHO
OTMeTUTb  ACTpeGa-TeTepeBATHMKA,  CKoMy,  opJfa-
MOrunbHUKa

3apaHue ID39 (3apaua Ne 1281528)

Mo AaHHbIM BO3, UHCYNbT (OCTPOE HapyLueHne MO3roBOro KpOBoo6palL,eHus, NPUBOAsLLEee K HEKPO3y HEPBHOMN TKAHU) —
BTOpas Mo YacToTe NpUYMHA CMepTy Nnocne uemmnyeckoii 6onesHu cepaua. NMepBocTeneHHoN 3ajayeil Bpaya aBnseTcs
CcKopeiilliee ycTaHOB/MIEHME NPUYMHDI MHCYJIbTA AN ONpeAeneHns TaKTUKK neveHusl. Ha pucyHkax HUXKe usobpaxkeHa
Mopaenb KpoBoO6paLL,eHUsl TKaHU rofIoBHOro Mo3ra:

3 5% 4 5%



Mocne paHHOM HOPMYNMPOBKM 3afiaHUA NPUBEAEHbI TPU CTONGL,A 3N1eMEHTOB /Il COMOCTaBNeHUs:

B neBom cTonbue npuBeAeH CNMCOK TUMOB MLLIEMUYECKOro UHCYNbTa (CMMCOK U36bITOYEH - B HEM €CTb JIMLLHKE
3/1eMEHTblI).

B cpeaHem cTton6ue YKa3aHbl HOMepa pUCYHKOB (caMM PUCYHKU NpuBeaeHbl Bbll.l.le).
B npaBom cTton6ue npueefeH CMCOK OCHOBHbIX (baKTOPOB pucka (CHVICOK U36bITOYEH - B HEM €CTb JIMLLHKE SHeMeHTbI).

YcTaHOBUTE TUMN ULLIEMUYECKOro MHCYJIbTa M OCHOBHOI (haKTOp puUCKa ero pasBuTHsS MO KapTUHE PacrosioXXeHnsl 04aros
MLLIEMUK, UX KOHTYPY U pa3Mepy, a TaKXKe M0 COCTOSIHUIO KPOBEHOCHOIO pycna.

Kaxabiii a71eMeHT U3 cpefHero cTon6La MoXHO COEANHUTbL CTPEKON TOJIbKO C OAHUM 3/IEMEHTOM B JIEBOM CTO/IGLE 1/Un
B NpaBoM cTon6Le. Kaxaas CTpesika JoKHa 6biTb YHUKAIbHOM, T.€. MPOBECTY ABe CTPESIKU OT ABYX 31eMEHTOB CPEAHEro
CTO/1614a K OfHOMY U TOMY XKe 37IeMEHTY 71eBOro (UM MPaBoro) cTon6ua Hesb3si!

[N Toro, 4T06bI MPOBECTY CTPESIKY MEPETSHUTE MBILIKOM 31EMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEJIKY MOBEPX 3/1eMeHTa
OT KOTOPOro JOJIXKHA UATYU CTPEsIKa U OTrycTUTE. YTO6bI OTMEHNTDL CTPEIIKY MEXAY d1eMeHTaMu OBTOPUTE nX
riepemelLeHme.

OTBeT yyeHuKa

1) MpveM acTporeHoBbIX Mpenaparos, UHMEKLWS
MO3rOBbIX 060/104eK C BOBMIEYEHUEM MO3rOBbIX
CUHyCOB

A) Backynut (BocrafieHne COCyAUCTbIX CTEHOK C
aHeBpM3MamMuM U MUKPOKPOBOU3UAHUAMM),
OC/I0XKHEHHbI UHCYIbTOM

II)  ToBbIWeHHbI OBEeHb  XOonectepuHa u
B) Cocyauctas  [UCCEKUMs,  OCNOXHeHHas A PrcyHok ) ypv P
. NIUNOMPOTENHOB HW3KOW MJIOTHOCTM B nNnasme
VHCYNbTOM (paccnoeHne CoCy[UCTON CTEHKM) 1
KpoBM
C) Tpom603 MO3rOBbIX BeH, OCJIOXHEHHbI PucyHok
OTEKOM U MHCYNIbTOM 2 Ill) TunepMo6UNbHOCTb CYCcTaBOB, 4Ype3MepHas
pacTsXXUMOCTb CBAI3OK U KOXW, pe3Kune noBopoTbl
weun
D) ATepoTpPOMBOTUYECKMIA VHCYNbT PucyHok
(aTepocknepos, OCJTIOXXHEHHbIN TPOM6030M 3
6nsLIKu) IV) CocyaucTble W3MEHEeHUst KOXMW, apTpuTbl,
NcuUxnyeckmne OTKNOHEHNS
PucyHok
E FemoanHamunyeckui WNHCYNbT e3Koe 4 o
C)HVI)KEHVIe §6bema Ll,VIpKyJ'II/IpyIOUJ,(ZVI Kposu()p fv) HacneactBeHHbI  fedekT  nnasmeHHbIX
(akTOopoB Koarynsumm
{'PMCyHOK
F) MeTa6onuyeckuit MHCYNbT (TKaHeBOW febuumt 5 o
) y ( Aedwy VI) HacneactBeHHbIN fedeKT MUTOXOHAPUAbHBIX

3Heprum
priu) (hepMeHTOB, OTBETCTBEHHbIX 3a CUHTE3 ATD

G) Peonoruyeckuit  MHCYnbT  (NOBbIWEHHAs

fVII) O6MOpOYHbIE  COCTOSIHUA C  NageHuem
CBEpTbIBAEMOCTb KPOBW)

apTepuanbHoro faBneHus

Bpems oTBerTa: 19.03.2022 14:23:18

Bannbi: 3.5u35




3apaHue ID41 (3apaua Ne 1281535)

Ha pucyHkax noka3saHbl noBpexxaeHusi Mmonekyn JHK (B ka)xaoM crnyyae u3o6paxkeHa TONbKO NOBpPeXAeHHas YacTb
MOJIeKy/ibl), KOTOPble BO3HUKAIOT NOJ, AeACTBUEM Pa3NIMUHbIX (paKTOpPoB HU3NYECKO U XMMUYECKOIN NPUPOAbI:

1 OCH, ) ] O
N = N
CTo L o ]
N p
N~ SN SNH N™ “N” "NH,

/ o

Mocne paHHOM HOPMYNMPOBKM 3afaHUs MPUBEAEHbI TPU CTON6La 3NIEMEHTOB AJIsi COMOCTaBNEeHUs:
B neBom cTon6ue NpuBeieH CNUCOK NPUYUH MOSIBJIEHNS MOBPEXAEHU.

B cpepiHeM cTon6Lie yka3aHbl Homepa (popmyn (camu hopmynbl NpUBEAEHbBI BbiLUe).

B npaBom cTon6ue npuBeAeH cNMcoK GepMeHTOB UK NyTeli penapaLyu.

ConocTaBbTe KaX/0e NoBpeXAeH1e C OCHOBHOI NPUYNHON ero BO3HMKHOBeHUs (cnucok A-E) n depmeHTom (Mnu nytem
penapauuu), OTBETCTBEHHbIM 3a UCMPaBNeHne 3TOro NoBPeXAeHus (cnucok I-V).

Kaxxablivi 271EMEHT U3 cpefJHero cTos6La MOXHO COeAMHNTb CTPESIKON 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 9/1IEMEHTOB CPEAHEro
cTon6la K 0fHOMY U TOMY XK€ 3/IEMEHTY 1eBOro (MM NpaBoro) cTonbLa Henb3s!

/1151 TOro, YTO6bI MPOBECTYU CTPEJIKY MEPETAHNTE MbILLIKONA 3/1IEMEHT K KOTOPOMY Bbl IPOBOAMTE CTPEJIKY MOBEPX d/1eMeHTa
OT KOTOPOIo OJKHA MATH CTPESIKA M OTIYCTUTE. YTO6bI OTMEHUTL CTPEIIKY MEXAY d71I€MEHTaMu MOBTOPUTE UX
nepemetleHme.




| A) YnbTpahu1oneTosblit CBET 1) 06-meTunryaHuH-AHK-meTunTpaHchepasa ‘
| Popmyna
B) [esaMuHMpOBaHWe a30TUCTOr0 OCHOBaHWS 2 1) Ypaumun-AHK-rnukoaunasa ‘
(3aMeHa aMu1HOrpynMbl Ha KeTorpynny)
dopmyna IIl) Cuctema mucmaty-penapauuu ‘
‘ C) Owwn6km pa6oTbl JHK-nonumepasbl 3
V) OHK-rnukosunasa 0GG1, y3Hatouias
’ D) MeTunupoBaHue asoTUCTOro OCHOBaHUSA § Dopmyna OKWCIIEHHbIN ryaHWH
4
‘ E) OKncneHve a3oTUCTOro OCHOBaHUs V) OHK-dboTonnasa ‘
dopmyna
5

Bpems oTBerTa: 19.03.2022 14:26:09

Bannb!: Sns5

3apanue ID43 (3apaua Ne 1281541)

Hu)ke npuBefeHbl pa3nnyHble reHoTUMNbI pacTEeHUI, BCe reHbl Pacnosio)XeHbl Ha pasHbiX XpOMOCOMaXx:

1. AABbCcDdEe
2. AaBBCcddEe
3. AABBCcddee
4. aabbccddee
5. aabbCcddEe

Mocne paHHoOM tbopmynuposxu 3apaHusa npueeaeHbl Tpu cTon6ua 3/1IeMeHTOB /1 CONOCTABJIEHUSA:

B neBoM cTon6ue npuBefeH CNIMCOK KONMYECTBa TUMOB raMeT, KOTopoe cnoco6Ho o6pa3oBbiBaTb pacTeHue (CNucokK
U36bITOYEH — B HEM eCTb JIULLHNe 3Haqeum|).

B cpegHeM cTon6Le YKa3aHbl FeHOTUIbI pacTeHMUA.

B npasom 0T0n6|.|,e npueefeH CNUCOK Kosinyectea reHOTUNUYECKUX KNaccoB, KOTOpPble MOXXHO NONYYUTb NpU
caMoonblJIEHUN pacTeHus (CHMCOK U36bITOYEH — B HEM €CTb JIMLLHUE 3Haqeuvm).

CooTHecuTe reHoTUN pacTeHus], KOJIMYECTBO TUMOB FaMeT, KOTOpoe JaHHOe pacTeHne cnocobHo o6pa3oBbiBaTb, U
KOJINYECTBO FeHOTUMNYECKUX K/TacCOB, KOTOPbie MOXXHO MOJIyYUTb NMPU CAaMOONbIJIEHUM 3TOFO PacTeHUs.

Kaxzblii a1eMeHT n3 cpefHero cTos6La MOXHO COeANHUTbL CTPEJIKON TOJIbKO C OHUM 3/IEMEHTOM B JIeBOM CTO/16Le U/Wn
B npaBoM cTosbLe. Kaxgas cTpesika JOKHa 6bITb YHUKAIbHOM, T.€. MPOBECTU fABE CTPESIKM OT ABYX 3/1EMEHTOB CPeAHEro
cTon6La K 04HOMY U TOMY Ke 371eMEHTY J1eBoro (Mm npaBoro) cTonbya Hesb3s!

J1ns1 Toro, 4To6bI MPOBECTY CTPESIKY MEPETSHUTE MbILIKON 371EMEHT K KOTOPOMY Bbi MPOBOAMTE CTPEJIKY MOBEPX d/1IEMEHTA
OT KOTOPOro AOJMKHA UATM CTPesiKa U OTIYCTUTE. YTO6bl OTMEHUTDL CTPEJIKY MEXAY d/1eMeHTaMu MOBTOPUTE X
nepemeLyeHue.

OTBeT yyeHuKa

B

‘F)Q

I G) 16 r 1 5. aabbCcddEe

H) 27

1) 81
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3apanue ID52 (3apaua N2 1281552)

[ins 6akTepuodara nAM6aa xapaKTepHO fiBa TUNa XXU3HEHHbIX LIMKJIOB — NIUTUYECKMWIA, Koraa dar akTUBHO
pennmumpyeTcs U pa3pyLiaeT KIeTKM KulleyHoii nanoyku (Escherichia coli), unm nu3oreHHbiit, korpa reHom dara
BcTpanBaetcs B Monekyny [1HK kneTku 6akTepumn B yHUKabHbIV JIOKYC reHoMa ¢ NoMOLLLbIO NpoLiecca, Ha3bIBaeMoro
caiT-cneuuduyeckoi pekombuHaumeii. Ha pucyHke 1 nokasaHa ynpoLieHHasi CXxeMa perynsijum aKCrnpeccum AByX reHoB
6akTepuodara - cl u cro. B cnyyae nMTUYECKOro LMKia ¢ npomoTopa PR akcnpeccupyeTcs reH cro, a Takxe gpyrue

FeHbl, HeO6XOAMMbIe ANA NpoTeKaHUuA NINTU4YeCKoro uukna. Bbenok cro 6HOKMPyeT TPpaHCKpunyuio ¢ NpoMoTopa PRM

(cTpenka ¢ TynbiM KOHL,0M), CBA3bIBAsACh C NOC/Ie0BaTeNIbHOCTbIO-0nepaTopoM. B crnyyae nusoreHHoro uukna daroeas
[OHK cywecTsyeT B BUfe npocdara, BctpoeHHoro B [IHK 6akTepuanbHoii knetku. Mpu aToM akTMBEH npoMoTop Pry, ©

KOTOporo aKcnpeccupyetcs reH cl. benok cl 6nokupyeT npoMoTop PR, TakXKe cBA3bIBasiCh ¢ onepaTopoM. Benok cl
[OMOMHUTENIbHO aKTUBUPYET NpoMoTop Py (CTpenka ¢ ocTpbiM KOHLOM), NpuBnekas K Hemy PHK-nonumepasy (B
oTanume oT npomoTopa Pg npomoTop Pry fiBNsieTcs cnabbiM 1 TpebyeT AOMOMHUTENbHO| aKTUBALUK).

PucyHok 1
JINTUYECKUI UMKA
Pam cro Pr
cl ‘_l cro
. — Onepatop -« [IHK dara

PHK-nonanmepasa

JInsoreHHbIV UMK m

P a P
— | s II - .. Mpogar

B8 HK 6akTepun
PHK-nonnmepasa

Mpu 3apaxxeHun darom namépa knetok E. coli, paBHOMepHO NOKpPbIBaIOLLMX MOBEPXHOCTb Yalluku MeTpwu, B cnoe
6aKTepuil NOABNAIOTCA TaK HasblBaeMble 6NISALLIKM — Y4acCTKU, FAe pocT 6akTepuii HapyLieH. O6bIYHO NPU 3apaXeHun
KynbTypbl E. coli parom gukoro Tuna (WT) o6pa3ytoTcsi B OCHOBHOM MYTHble 6nsiluku (Tun 1 Ha pucyHKe 2A, vawka A1),
W MeHblLlUee KONIMYECTBO MONTHOCTbIO Npo3payHbIX 6nsweK (Tun 2 Ha pucyHke 2A, yawka A1). Ecnu us 6akTepwii B
MYTHbIX 6AsLKax (Tun 1) BbIpacTUTb KyNbTypy, a NOTOM A06aBUTb K TaKoii KynbType ¢ar AUKOro TUna, To 3aMeTHbIX
U3MeHeHuii He HabnopaeTcs (pucyHok 2b, yawka b1).

YyueHble 06Hapyxunu aBa MyTaHTa para nam6aa — X n Y, KoTopble 06pasyloT TONbKO Npo3payHble KOJIOHUM NpU
3apa)keHum knetok E. coli (pucyHok 2A, yawku A2 u A3). YueHbIM yAanocb yCTaHOBUTD, YTO B 3TUX LITaMMax
COAEPXKUTCSA MO OJHON TOYEUHON MyTaLuu (3T IKCNEPUMEHTbI 3[ecb He onuncaHbl). Mpu 3apa)keHun 6akTepui,
BbIpalL,eHHbIX U3 6nswek Tuna 1 (MonyyYyeHHbIX Npu 3apaXkeHuu parom Aukoro Tuna), parom X 3saMeTHbIX U3MEHEHUI He
Habniopaetcsa (pucyHok 2B, yawka 52). OfHaKo ecnu B TaKOM 3KCMEpUMMEHTe MCMoJib30BaTh MyTaHTHbII dar Y, To Ha
YalluKe NosiBAAOTCA Npo3payHble 6nawku (pucyHok 26, yaluka b3).

PMCVHOK 2 KynbTypa E.coli

E.coli + WT ¢dar A E.coli + dar A (myTaHT X) E.coli + ¢ar A (myTaHTY)

AA A‘ /‘




E.coli (1) + WT dar A E.coli (1) + dar A (myTaHT X) E.coli (1) + dar A (myTaHTY)

b1 b2 B3

OTBeTbTe Ha crieayiolL e NOABONPOChI:
1) Kako# TuM XM3HeHHOro Lykna npeo6naaaeT y GbaroB B MyTHbIX 6asilukax (tun 1)?
2) Kakoii TUM )XM3HEeHHOro LuKa npeo6naaaeT y daroB B Npo3payHbix 6nsiwkax (Tun 2)?

3) Mouemy darv gnkoro Tvna (WT) He fatoT 6sILLIEK Ha YaLlKe C 6aKTEPUSIMM, BbIPALLEHHBIMU U3 MYTHbIX 6AsLLeK (Tvn
1)?

4) KakvMu siBNsit0TCS MyTaLmm B WiTaMmmax X v Y — JOMUHaAHTHbIMU UK peLeccBHbIMU? O6bsICHUTE Ball OTBET.

5) B kako# (kakux) nocnefoBaTesibHOCTAX MOr/a MPOM3oMTU MyTaLms y WwTamMma X? CuuTaiiTe, YTo MyTauus fenaet
nocnieoBaTeIbHOCTb, B KOTOPOI OHa BO3HMKIA, MOJIHOCTbIO HeyHKLMOHaNbHON. O6bACHUTE Ball OTBeT.

6) B kakoi (kakux) nocnefoBaTebHOCTSX MOTJ/1a MPOU30MTM MyTaums y wtamma Y? CunTaiite, yTo MyTauus fenaet
nocnefoBaTeNbHOCTb, B KOTOPOW OHa BO3HWKA, MOMHOCTbIO HeYHKLMOHaNbHOW. O6BbACHUTE Ball OTBET.

an BHeCeHUHU OTBETa B oJie HUXKe, no»(anyﬁcra, coxpaHﬂﬁre HyMepaLuio Nnog4BoNpocoB Ha KoTopbie Bbl faeTe orBeTbI!

OTBeT yYyeHUKa

1.Y aroB B MyTHbIX 61siLLKax Npeo6afaeT IM30reHHbIN TUM XKU3HEHHOTO LMKa. BbIBOA OCHOBAH Ha TOM, YTO npw
TaKoM LMKIe nornbéaet MeHbluas Aons 6akTepuit (Befb cam dar He paspyLluaeT KJIETKM), 3HAaUUT KOHLIEHTPaLMsA KIETOK B
6n5iLIKe ByLEeT BbILLE, YEM MPU JIMTUYECKOM LiKe. KOHLEHTpaLms KNeTOoK Bbille B MyTHOM 6/siLIKe (Y4TO JIOTUYHO —
60sIbLLIE KNETOK XY)Xe NMPOMYyCKatT CBET), 3HAUUT B HEWN KIIETKU 3apaXKeHbl haroM, KOTOpbIii peanuayeT TM30reHHbIN
YKUBHEHHbIN LK.

2.Y baroB B npo3payHbix 6nsLIKax npeotnafaaeTt MUTUYECKUIA TUM XUSHEHHOTO LMKa. Bisiika npo3payHa, s3HaunT
KOHLIEHTPaLMs KIETOK B HEW MeHbLLE, @ 3HAUMUT FMOHET KeTOK 60/blue, YeM B MYTHOI 6AsILLKe.

3. OHU He patoT 6NIALLEK, MOCKOJIbKY BCe 6aKTepuu, BbipallieHHble U3 MyTHbIX GIsILLEK, U TaK 3apaXkeHbl GaroM AMKOoro
Tvna.

4. MyTaumn JOMUHaHTHbI, MOCKOJSIbKY B (haroBOM reHOMe reHbl NpefiCTaBeHbl SMLlb OJHON KOMunei

5. B wtamme X MyTauus, BepoATHO, 3aTpyJsia NocnefoBaTe/IbHOCTU, OTBECTBEHHbIE 3@ IMTUYECKUIA XXU3HEHHbIV LUK
(cro), nockonbky Ha puc. 62 Mbl Boo6LLe He HaboAaeM Npo3payHbIX GsLEK

6. B Wwtamme Y MyTauus, BepoATHO, 3aTPOHY 1a NoCnefoBaTeIbHOCTb, OTCTBEHHYHO 3@ IM30reHHHbIN XXU3HEHHbIV LMK
(cl), nockonbKy Mbl HabnAaEM aHaMasbHO 60J1bLLIOE YNUCIO NPO3PaYHbIX GSALLEK.

Bpems oTBeTa: 19.03.2022 15:01:10
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3apaHue ID54 (3apaua Ne 1281554)

LiBeT WepcTn y MNeKonuTaloLLMX CBA3aH ¢ paboToii hepMeHTa TUPO3UHa3bl, KOTOPbIN KaTanu3nupyeT OfHY U3 peakumi,
Heo6X0ANMYIO ANA NPeBpaLLEHUsi TAPO3MHA B MUFMEHT MenaHuH. TUPo3nHa3a HaKaniIMBaeTCcA B 0CO6bIX KNETOUHbIX
Be3uKynax, MeflaHocoMax, rae U MPOUCXOAUT CUHTE3 NUrMeHTa. B cBoIo ouepeab MelaHOCOMbI 06pasyloTcs B KNeTKax
MenaHo6nacTax, KoTopble B npoLecce 3M6PUOHANIbHOrO Pa3BUTUS MUrPUPYIOT U3 HEPBHOIO rPe6Hs B aNUAEPMUC KOXKH,
rAe NpeBpaLLaloTCA B MENaHOLMTbI — KJIETKU, ONpeAensitolLue LiBET KOXXMU 1 LUepCTH.

Y amepukaHckux Hopok (Neovison vison) onucaH reH H, npoiyKT KOTOPOro UrpaeT KiioveByio posib B GopMUpOBaHUK
MenaHo611acToB M MUrpaLK UX U3 HEPBHOTO rpe6Hs. M'eH uMmeeT ABa annens. Annenb gukoro Tuna H onpepensiet
HOpMarnbHoe pa3BMTHE MeNaHo6N1acToB, U FOMO3UroTbI MO AAHHOMY aiielo UMEIOT KOPUYHEBYIO LWepcTb (peHoTun
AVKoro TUNa). Y obnapareneit MyTaHTHoro anniens h HapyleHbl 6MoreHes U MUrpauusi MenaHo6s1acToB, B pe3ynbTaTe
Yero wepcTb ocTaeTcs 6enoi. [laHHbIN annenb KOAOMUHUPYET MO OTHOLLEHUIO K annesnto AUKoro Tuna. FeTepo3uroTbi
MMeloT neruii okpac (Menkue 6enble NATHa Ha KopuuHeBoM (oHe). KpoMe Toro, reH o6nagaeT naeoTPonHbIM
addekTom. Fomo3uroTbl no annento h rnyxume, rereposnroTbl 1 roMoO3uUroTbi Mo annenio H uUMeroT HopManbHbIii ClyX.




MpoaykT apyroro reHa M perynupyet o6pa3oBaHue U NepemelL,eHne MeJlaHOCOM B KieTKe. [IOMUHaAHTHbIN annenb
AaHHoro reHa onpeaensieT eHoTun AuKoro Tuna. MpoAyKT peuieccuBHOro ansens m paéoraet MeHee 3¢ peKTUBHO, B
pesynbTaTe Yero o6pasyercs MeHbLUe Me/laHOCOM U YXMBOTHbIE UMEIOT CBET/I0-KOPUYHEBbDIN MeX.

Ha 3Bepodepme pa3BogsT fBE YNCTbIE IMHUN HOPOK, (PEHOTUM KOTOPbIX CBA3aH C AeiCTBMEM ONUCaHHbIX reHoB. Hopku
nuHun Moiin ceeTno-KopuuHeBble. Hopku nuHun XeanyHp, 6enbie u rayxue.

OTBeTbTe Ha crieayiolime NoABONpoChI:

1) Kakom reHoTun UMetoT HOPKU NMHUIA MoWn 1 XeAnyHA, eCiv KaxAasi U3 HUX HECET MyTaLUIo TOIbKO B O4HOM U3
OMUCaHHbIX reHoB?

2) Kakue reHoTun u peHoTun no npuaHakam okpaca WepcTu U Hanmuus cnyxa 6yayT uMeTb rubpuabl F1 oT ckpelyuBaHmus
LAHHbBIX YNCTbIX TUHUIA?

3) B KakoM COOTHOLEeHUN B F2 MOXKHO 0XXnaaTb poXKaeHune rnyxux [eTeHblLLel U feTeHbllwel ¢ HopManbHbIM CJ'IyXOM?

4) CKoJibKO (heHOTUMMYECKUX KITaCCOB MO MPU3HaKy OKpaca LepCTU MOXHO 0XuaaTh B F2? Mepeuncnute Bce
BO3MOXHble (DEHOTUMbI ¥ COOTBETCTBYHOLLME UM FEHOTUMbI.

5) Kakoe paclyenneHme MoXHo oxugaTb B F2 o4HOBPEMEHHO Mo ABYM MpU3HakKaM — Hasin4ue cnyxa v uBet wepctn?

lpyn BHeceHnu oTBeTa B 110J1€ HUXKE, no»(anyﬁcra, COXpaHﬂﬁTe HyMepauuio NoABONpPoCOB Ha KOTOPbIe Bbl AaeTe OTBETbI!

OTBeT y4yeHUKa

1. Moin — HHmm? XegnyHg — hhMM
2. HhMm — nATHUCTbIe, TEMHbIE, Crbllalline
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