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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
Erumnerckue MoperuiaBaTels Iocie MyTenIecTBU BOKPYT AQPUKaHCKOTO KOHTHHEHTA MOTJIM IIPUBE3TH B OAAPOK
cBoeMy (hapaoHy

JlanHbIie OTBETHI: ' g.

Meuiku ¢ NieHUuYHONH MYKOH

Qe

AMQODEI € OJICOITHEYHBIM MacjoM

4e.

m Memku BsneHbIX aOpUKOCOB

Bepnsie otBeThI: L4 3.

Meuiku ¢ NieHuYHON MyKOH

_-'I b-

Memiku kKopeHHBIX 3epeH

_-'I e.

Mermkn BSIICHBIX aﬁpI/IKOCOB

0
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BOINIPOC 2: 3AIIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Kakne n3 HIKenepeuncIeHHBIX ONOJIOIMYEeCKUX MOJICKYJ COJIEpKaT B CBOEM cOCTaBe cepy?

Jannbie oTBeTHL: L4 3.

Hucrenn

4 b.

Wucynun

4e.

m Cynbdonunua

Bepnsie otBeThI: L4 3.

Hucrenn

_-'I b.

WNucynun

4e.

Cynbdonunua

5
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Y HEKOTOPOTo BH/A TAMUHAPHH aCCUMIIALIMOHHAS KJIETKA CIIOpOo(UTa COAEPKUT B Aape 44 XpPOMOCOMBI.
CnenoBatensHO, y 3TOTO BUa B HOpME

JlanHbie OTBETHI: 'l b,

Knerka My>xckoro ramMero(ura Coaep ur 22 XpoMOCOMBI

2d.

JKupas xiieTKa mIacTUHEI CJIOCBHUILA COACPIKUT 44 XpOMOCOMBI

& e.

ﬂ Knetka criopodura Ha craguu aHadazbl MUTO3a COAEPIKHUT 88 XpoMocoM

Bepnsie otBeTsI: L4 .

Kitetka My»KcKoro raMmeToura conepKuT 22 XpoMOCOMBI

2 d.

JKvBast kyieTKa MIacTUHBI CIIOEBHILA COMEPKUT 44 XPOMOCOMBI

4e.

KrneTka ciopodura Ha cragmu aHada3bpl MHTO3a COIEPKHUT 88 XpOMOCOM

5
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BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Bri0epure BCE npaBuiibHbIe 0TBETHI.

Juis monmysisiuidi MOPCKUX JKeryaelt (pakooOpas3Hble), OOMTAIONINX B MPHOPEKHOI 30He 3anmaqHol ATIaHTHKY ITOKa3aHa
BO3MOXKHOCTH TPaHCATIaHTHYECKOTO MepeHoca 0cobelt K BOCTOYHOMY Mo0epeskbio OKkeaHa. KakoBbI BO3MOKHbIE
MEXaHH3MBI 3TOT0 TepeHoca?

Jlannbie oTBETHL: 4l .

IlepeHoc padxoB IpH MOMOIIM MOPCKUX CYJIOB

_F'I c.

«HyTe].HeCTBI/IC)) PAYKOB HaA IIaBAOIIUX NPEAMETAX

i x|

Bepnsie otBeThI: L4 .

IlepeHoc padxoB MK MOMOIIM MOPCKUX CYJIOB

o C.

«HyTGIlIeCTBI/IC)) PAYKOB Ha IJIaBAOIIUX IpEeAMETAX

2 d.

Hep C€HOC JIMYUHOK TCUCHUAMU

0
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BOIIPOC 5: 3ANPOC HECKOJIBKHUX OTBETOB



Boioepute BCE npaBuiibHbIC OTBETHI.
UYepes remaTo-IuUIalleHTApHBINH 0apbep B OPraHU3M IUIOJa MOTYT IPOHUKHYTh

JlanHbIie OTBETHI: 'L g,

Bupycst

& e.

Kucnopon

Bepnsie otBeTsI: L4 3.

B Bupycst

4 C.

IlonoBeie TOPMOHBI

2d.

Anrturena

4 e.
Kucnopon

0
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BOIIPOC 6: 3ANIPOC HECKOJIBKHUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.
HexoTopbie OproXOHOTHE MOJUTIOCKH B X0JI€ 9BOIIONMH MOTHOCTBHIO YTPATHIIN PAaKOBHHY. KaKOBBI BO3MOXKHBIC TPUIHHBI
3TOM yTpaThl?

Jlannbie oTBETHL: 4 .

Hepexoz( K ’)KM3HH B TOJIIIC BOJBI

Q4.

Tlepexoa K XUITHUYECTBY

4e.

m Hepexoz[ K )KHU3HH B II0YBE U JICCHOU IIOJACTHIIKE

Bepnsbie otBeThI: L4 .

Hepexoz( K ’)KM3HH B TOJIIIC BOJBI

_-'I C.

Ilepexon k mapazurusmy

_-'I e.

Hepexon K JKHU3HH B IIOYBE U JICCHOU IIOACTHIIKE

0
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BOIIPOC 7: 3ANMPOC MHOTI'OKPATHOI'O BBOJA INPONIYIIEHHOI'O TEKCTA

Hepe,u BaMu 1/1306pa>1<eH14;1 Ppa3JIMYHbIX CTa,Z[I/Iﬁ JKU3HCHHOT'O IIUKJIa HEKOTOPOT'O OpraHusma. PaCCMO’I‘pI/ITG PUCYHKH U
EBI:IHOJ'IHI/ITG 3alaHus.



1. YcraHoBUTE IPaBUIIBHBIN MOPSIOK CTaANI, HAUYKHAS C silekineTkd. OTBET 3alHUIINTEe B OTBEACHHOE MOJIC B BUIIE
HOCJIE/I0BATEILHOCTH OYKB 6€3 3HAKOB IPEHMHAHMS U IPOOEIOB, PETUCTP HE BaXKEH.

Ortsert: [w]
2. Boibepute BCe MPAaBUIbHBIC XaPAKTEPUCTHUKH JAHHOTO BH/IA )KMBOTHBIX (OTBET 3aIUIINTE B OTBEJACHHOE IIOJIC B BUJIC

MIOCTICIOBATENEHOCTH JIATHHCKUX OYKB B aJ(paBUTHOM HOpsIKE 0e3 3HAKOB MPEITHMHAHUS U TIPOOEIIOB, PETUCTP HE BaXKEH):
Otser: [I]
3. BmmmTe B OTBEICHHOE TI0JIE PYCCKOE Ha3BaHHE TUIIA, K KOTOPOMY OTHOCHTCS JIAQHHBII BUI:

Otser: [g]

4. Brumure B OTBEICHHOE TI0JIE PYCCKOE HA3BAHHE KIIACCA, K KOTOPOMY OTHOCHTCS XO3SHH JAHHOTO BHA:

Otser: [0]

5. BrmmwmTe B 0TBeIcHHOE 110J1e GYKBEHHOE 0003HaYeHue (HoTorpaduii, BHITOIHEHHBIX P ITOMOIIH (IIyOPECIIEHTHON
MHKDPOCKOIIUH.

Ortser: [K]

Bb10pannbIii oTBeT:

1. YcraHoBuTe NMPaBWIIBHEIN MOPSIOK CTAANN, HAUUHAS C SHIEKIeTKH. OTBET 3alUIINTE B OTBEICHHO
po0esIoB, PErUCTP HE BaXKEH.

Otser: orpaea

2. Beibepure Bce paBHIIBHBIC XapaKTEPUCTUKU JTaHHOTO BUJIA )KHUBOTHBIX (OTBET 3aIMIIKNTE B OTBE/IC
anaBUTHOM MOpsaKe Oe3 3HAKOB MPETMHAHUS U MPOOEIIOB, PETUCTP HE BaXKEH):

Orser: & acd

3. Brimmute B OTBEACHHOE TOJIE PYCCKOE Ha3BaHKE THIIA, K KOTOPOMY OTHOCHTCS TAHHBIN BHI:

Orser: & KpYyIJjble YepBH

4. Brimmute B OTBEICHHOE I10JI€ PYCCKOE Ha3BaHHUE Kjlacca, K KOTOPOMY OTHOCHTCS XO35IMH JaHHOTO ]
Ortser: & maexonutaromue

5. BnummTe B oTBeeHHOE 10Jie OyKBEHHOE 0003HaueHne (hoTorpaduii, BEITOJIHEHHBIX IPH TOMOIIH



Orser: & A

MeTo/1 OLleHKH [IpaBUIbHBIE OTBETHI IJIsI: W

Tounoe coomsemcmaue BI'BIAEA

MeTox oneHKH IIpaBuJIBHBIE OTBETHI 1JIs: |

Tounoe coomsemcmeue ABD

MeTtoa OLleHKH IIpaBu/bHBIE OTBETHI JIAA: €

Coenadernue wabnoua [Kx]pyrasie uepsu()?()?()2020?0?0?0)?()?()?
Coenadenue wabnoua [Hu]ematonsi()?(0?0?0?0?0?0?0?0?(0)?
Coenadernue wabnoua [TIn]epeuunononoctaeie()?()?()?()?()?()?0?0?()?()?
MeTo OLlEHKH IIpaBH/IBbHBIE OTBETHI /IUIAL: O

Tounoe coomsemcmeue Mnekonuraromue

MeToa OLleHKHU IIpaBuabHbIEe 0TBETHI 1JIs1: K

Tounoe coomsemcmeue A

I 10
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONIYIWMEHHOI'O TEKCTA

Hepe)l BaMHu - 1/1306pa>KeH1/1;1 Pa3JINYHBIX JKUBOTHBIX (COOTHOHIGHI/ISI pa3MEpoOB HE CO6J'IIOI[CHLI). Onpe}IeJmTe, K KaKUM
KJIaccaM OTHOCSITCS 9TH JKUBOTHBIE. 3aIUIINTE PYCCKHE HA3BAHUE DTUX KJIACCOB B OTBCACHHBIC ITOJIA PAAOM C
COOTBETCTBYIOIIMMU HOMEpaAMH.

1. [u]
2.[t]
3.1yl
4.1[r]
5. [w]



BoiOpaHHbIii 0TBET: [epen Bamu - M300paXkeHUs pa3IMYHBIX )KUBOTHBIX (COOTHOLIEHHS pa3MepoB He cobitozeHsl). Omnpe,

OTBCACHHBLIC I1OJIA pAAOM C COOTBETCTBYIOINMU HOMC

MeToa OLIEHKH

Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OLleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Cosnadenue wabnona

Cosnadenue wabnona

MeTo/ OLIEHKH

Cosnadenue wabnona

Cosnadenue wabnona

MeToa OlleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnadenue wabiona

BOIIPOC 9: 3CCE

3anumure PYCCKHE HA3BAHUE OTHX KJIACCOB B
Vs 7- — =

. 1 B

S e

1.9 NMayKooopa3Hblie
2. % MJICKOIUTAIOIIHE
3.9 amMpuoun

4. % XpsileBbie PHIObI
5. @ pakooOpa3Hbie

HpaBl/lJ'll)Ill)IC OTBETHI AJs: U

[Mn]Jayxoobpasusre( )?()?()?()?()2()?()2()?()?
[Aa]paxunsi( )?()?()?()?()?()?()?()?()?

[IpaBuJbLHBIC OTBETHI AJIs: t

Mekomnurarome

"p‘dBl/l.Jll)lll)lC OTBETHI AJIsI: Y

[33]emmoroansie( )2( )2()2()2()?2()?2()?2()2()?
[Aa]mbubun( )?()?()?()?2()?2()?2()?()?()?

“p‘dBl/l.Jll)lll)lC OTBEThI IJId: I

[Xx]psmessie pri6ei( )?()?()?()?()?()?()?()2()?
[Xx]psamessie( )?()?()?()?()?()?()?()?2()?

"paBI/lJ'leble OTBETHI AJIsl: W

[PpJakooGpazubie( )?( )?()?()?()?()?()?()?()?
[Be]sicine paxoo6pasusie( )2( )2( )2()2()?2()?2()?2()2()?

[Mm]anaxocrpaxu( )?()?()?()?()?()?()?()?()?

I 5
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Ilepen Bamu TeKCT, cogep:KalMii NATH OHOJIOTHYECKUX OITUO0K. BHUMATE/ILHO POYTHTE €ro,
HalanTe OINHOKH H 00bSICHUTE, B YeM OHH 3aKJIIOYAIOTCS, BINCAB OTBET B OTBEJEHHOE I0JI€.

_a Buumanue! Hcnpaenenue hpazol uckiouumeibHo Ompunyanuem (Moxcem — He MOMNCem, umeem — He

umeem u m.n.) He 3acuumoiéaemcs. Heooxooumo cghopmynuposams ymeepoumenvHnoe npeonorcenue.



I'eHBl «TOMAaITHETO XO3SHCTBa» — JJIEMEHTH TE€HOMa, HEOOXOOUMBIE IS TMPOTEKaHHS OCHOBHBIX
KJIETOUHBIX MPOIECCOB B opraHu3Me. K ux uucimy OTHOCSATCS U T€HbI, KOHTposnupyromue pernukanuo JTHK,
TPaHCKPUIILUIO, TpaHCAuio. OHU SKCIPECCUPYIOTCS MOYTH BO BCEX JKMBBIX KIIETKaX Ha BCEX CTaAUAX
OHTOT€HE3a M YKM3HEHHOTO LUKIA. Y MHOTOKJIECTOYHBIX XMBOTHBIX TAKHE I'CHBI JIOKAIM30BAHbI U B SAPE U B
MUTOXOHApHUAX. THTEpeCcHO, UTO «XO3SICTBYIOIIHE) MPOIECCH B MUTOXOHAPHIX 3TUX 3YKAPHOT MOITHOCTHIO
AaBTOHOMHBI OT siZiepHBIX TeHOB. Eme B XX Beke y4eHble JOKa3aid, YTO MUTOXOHJIPHH — HE YTO MHOE KaK
MypIypHBIE CEpOOaKTEepPHH, MEepPeLIe/IIINe K )KU3HHU B KIETKaX JPEBHUX aHAPOOOB.

Y TOKpPHITOCEMEHHBIX PACTEHHH TEHBI «IOMAIITHErO XO3SJHCTBa» COIepX aTcs B sApe, B IDIACTHIAX,
MUTOXOHJPHAX, a TaKKe B IUIa3Muaax - HeOompmux moiekynax JHK, mokaanm3oBaHHBIX B MUTOIDIA3ME U
PEIUTHIHPYIOMINXCS OTHOCUTEILHO HE3aBHCHUMO OT SIIEPHBIX M TUIACTHIHBIX 3JEMEHTOB I'€HOMA. 3aMETHM,
yto cBoa coOctBenHas JIHK Opita oOHapykeHa W B COCTaBe KHHETOCOM — Oa3albHBIX JIIEMEHTOB
KTYTHKOBOTO ammapara dyKapuoT, uto B 80-e Tojbl mpoIuIoro Beka pacCMaTPUBAIN KaK apryMEHT B TOJIB3Y
THIOTE3bI 00 UX CHMOMOTEHHOM MPOUCXOKACHUH.

B oTnmuue OT reHOB «IOMAIIHETO XO3SCTBay, TeHbl «POCKOIIN» paboTaloT B KJIETKAX OMpeaesIeHHbBIX
TKaHEeW W OpraHoB, obOecriednBas WX crerudryueckue (YHKIUH, W IKCIPECCUPYIOTCA JUIIb TOTJa, KOTAa
TpeOyIOTCS UX MPOAYKTHL. K HUM, B 4aCTHOCTH, OTHOCATCS TeHBI, Koaupytomue pudbocomusie PHK.

Hannetii 1) OHM 3KCIPECCUPYIOTCS TIOUTH BO BCEX JKUBBIX KJIETKAaX Ha BCEX CTAAUAX OHTOTCHE3a U

OTBET:  M3HEHHOTO IMKJIA. - HA CAMBIX MEPBBIX CTAAUIX YMOpHOTreHe3e COOCTBEHHBIN T€HOM 3apOblIiia
HE 3KCIIPECCUPYETCs
2) MHTEpEeCcHO, YTO «XO3SIMCTBYIOIINE)» MPOLECCHl B MUTOXOHIPHSX 3THX SYKAPHOT MOTHOCTHIO
ABTOHOMHBI OT SIZIEPHBIX T'€HOB. - 3TH MPOLIECCH TOJIBKO MMOJTYaBTOHOMHEI, a HE MOJIHOCTHI0. To
€CTh MUTOXOHJPUS CMAOCTOSATEIIEHO MOXKET CHHTE3UPOBATh O€I0K, HO aMUHOKHUCIIOTHI, HATIPUMED,
JIOJIHBI MOCTYTATh U3 HEMOCPEACBEHHO KIETKH.
3) Emie B XX Beke y4deHbIe TOKa3aln, YTO MUTOXOHIPUH — HE YTO UHOE KaK ITypITypHbIC
cepobakTepu, TepeleAre K )KU3HU B KJIETKaxX JIPEBHUX aHadpoOOB. - MypIypHBIE CEpOOaKTEPHH
He Obutn "TIpenkaMu” MATOXOHIPHHA
4) V NOKpHITOCEMEHHBIX PACTCHHUI TeHbI «IOMAIITHETO X03IHCTBAY COIEPKATCS B SIIpE, B
TUTACTH]IAX, MUTOXOH/IPHAX, & TAKXKE B IUTa3MUAAX - HeOonbpmmnx monekynax JHK,
JIOKAJIN30BaHHBIX B IUTOIJIA3ME M PETUTULIHUPYIOIIHUXCSI OTHOCUTENBHO HE3aBHCHMO OT SJIEPHBIX U
TUTACTUIHBIX JIEMEHTOB T'€HOMA. - IIJIa3MHIbl XapaKTEPHBI 1151 OaKTepuil, a HE paCTeHUH.
5) K HUM, B 9aCTHOCTH, OTHOCSTCS T€HbI, Komupytoriue pudocomusie PHK. - rensl, koaupyromrue
pubocomusie JIHK - "rensr qomaniaero xo3siictsa", a He "T€HbI pOCKOIIH"

Bepuprii  [OTcyTcTBYyeT]

OTBET

5
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

B oannom 3a0anuu eam HeobXoOUMO NPOAHANUIUPOBAMb (DpACMEHM MeKCMd, NOCEAUJeHHbLI
Memoouke UCCIe008aHull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb
3a0aHusl.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimiee Bpemsi MIMPOKO MPHUMEHSIETCS B
ouosnorun u memunmue. Knaccuueckast I[P mo3BosisieT momy4yuTh OOJBIIOE KOJMYECTBO KOIHUM
uHTepecyrome Hac mociuenoBarensbHocTH JIHK. CrnemmduyHocTh maHHON peakmuu 0O0ecTIeUrBaIOT
{HEOOJIbIINE TIOCIIEAOBATEIFHOCTH HYKJICOTHIOB - Tpaiimepsl. MX monduparoT kK 00OMM KOHLIAM
“ammummduuupyemoro ydactka JIHK Takum oOpa3om, 4ToOBI MOCIEAOBATEILHOCTh TAaK HA3bIBAEMOTO
IpSMOTO IpaiiMepa COOTBETCTBOBAJA MOCIEIOBATEIBHOCTH HA 5°-KOHIIE IIeNH, TOT/a Kak oOpaTHBIN
npaiiMep oOpaTHO KOMIUIEMEHTapeH I0CieoBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uHTepecyromuii Hac ydactok JIHK 3akanumBaercs mnocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHbIil mpaiiMep OyaeT uMeTh mociemaoBaTenbHOCTh: 5 -TAGCTT-3". Uro0Obl mpaiiMepsl MOTIH
y3HaTh HeoOxomumyto mocnenoBatensHocTh JIHK cmecy nmms TILP peaknuum HarpeBaroT [0



OTIpeIeIEHHOM TeMIEepaTyphl - TEMIEpaTyphl OTXKUTA MpaiiMepoB. ITa TeMIlepaTypa pacCuuThIBACTCS
nyTeM npubaBleHUs K TeMIepaType IUIaBlieHHs (TeMieparypa, OpH KOTOPOW IMPOUCXOTUT
pa3peAMHEHUE JBYXIENOYEUHOH Mosekyasl npaiimepa) 4°C  rpagycos. JHK-nommumepasa,
OCYILECTBIISIONIAs peIUIUKalKI0 nHTepecytomero Hac yyactka JIHK, ncnone3yer npaiimep B KauecTBe
3aTpaBKHM JUId Hayala CHHTe3a. B pe3ynpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocta JIHK.

Jist Toro, 4To0bl paznuuuTh nocieaoBatensHoctd JJHK, MOXHO HCnonbp30BaTh pecTpUKTa3hl —
(bepMeHTBI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeiesieHHbIE MOCIeI0BaTEIbHOCTH HYKICOTH OB
B JIHK (Tak Ha3piBaeMble caiiTel pectpukiuu). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukiu HeceT mocienoBarenbHocTh 5 -GCATC|G-3", npu peakidu ¢ IOCIEI0BATEIbHOCTHIO
JTHK Oymer paspe3arh ee Ha [Ba (parMeHTa, COACp)Kallhe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3' u5-G-3.

1. B npenioxkeHHOW MOCIEAOBATEIbHOCTH HYKIEOTHIOB 3aKOJUPOBAaH NenTua uimHoi 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOxomaumMo mogo0Oparh mpaiiMepbl I amIuid(QUKaIim
HYKJICOTHJHON IOCIIEIOBATEIbHOCTH, KOJUPYIOIIEH MaHHBI MNEenTHA, HadyhuHas CO CTapT-KOJOHa
(ATG), u conepxamieit cromn-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JODKHBI OBITH
crnenuguIHbl 1 00J1a1aTh TPUMEPHO OJMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmnepatypa IuiaBjieHusl paccuuThiBaetcs 1o popmyne: 2(A+T) + 4(G+C), rue OykBbI - 3TO
KOJMYECTBO HYKJICOTHAOB KaXAoro Tuma. Pasmep kaxaoro mpaiimMepa JOKEH COCTaBIATh 15
HYKJICOTHJIOB. 3alUIIUTE B OTBEJACHHOE I0JI€ MOJyYCHHBIE MpaiiMepsl B HAmpaBlieHUH OT 5'- K 3°-
KOHIy B BH/€ I0CJIeJ0BATEeJbHOCTH 3arJIaBHbIX JIATHHCKUX OyKB 0e3 mpo0esioB (B TOM 4mHcjIe
KOHIIEBBIX) U YKOKUTE TEMIIEPATYPY MX TUIABJICHUS.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3’

Orser:

[Mpsimoii mpaiimep: [X]

O6partHblit mpaiimep: [Y]

TemmnepaTypa nuasneHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. Tlomydennslii B mpenpinymied dactu 3amanus [P mpomykT BcTpamBaeTcst B IUIa3MUIY IS
CHUHTE3UpOBaHUs Oenka B OakTepusx. Bam naHbl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (IHIOHYKJIEa3bl pecTpukiuu) crneunduuno paspesaror JHK. B orsere
yKa@XUTe pa3Mep (parMeHTOB, KOTOpbIE TMOJy4yaTrcs B pe3yiabTaTe peaklUu PpEeCTPUKIHH,
MPOU3BEACHHOW ATHMH PECTPUKTa3aMH Il IIa3MHUIBI, COZAEp)Kalled BCTaBKY B TPaBHIBHOU
OpPHEHTAIUH LIEIH.

Alul5" - AG|CT -3

EcoRI5 - GJAATCC - 3

MeCTO BCTaBKKN

EcoRl EcoRl EcoRI
1875 625 1875 ECoR!

@ npomoTop



OTBeT 3anuumiuTE B OTBECJICHHOC IM0JI€ B BU/JI€ MOCJIECA0BATC/ILHOCTH YMCEJI, PACIIOJOKCHHBIX 110
BO3paCTaHUuIO U PasaeJeHHbIX OAUHOYHBIMHA npoﬁe.naMn.

Ortset: [M]

BbiOpaHHbIil 0TBET:

B oannom 3a0anuu eam neobxooumo npoanaruzuposams pacmenm mekcma, noce
3HaHUU u ungopmayuu us
Meroa nmonumepasHoit nienHoi peakiuu (I1L[P) B HacTosmee BpeMsi MIHUPOKO IT
MO3BOJISIET TOJNYYUTh OOJBIIOE KOJMYECTBO KOMHA WHTEPECYIOIICH HAC IOCIE,
o0ecreunBarOT HEOObINIKE MMOCIEOBATEILHOCTH HYKICOTUIOB - mpaiMepsl. X 1
JIHK Takum 00pa3oM, 4ToObI MOCIEA0BATEIHLHOCTh TAK HA3bIBAEMOTO MPSMOTO Ipa
L[N, TOr/la Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEeH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCTBIO 5 -AAGCTA-3", 10 006p:
TAGCTT-3". Yto0bl mpaiiMepsl MOIJIH Yy3HATh HEOOXOMUMYIO IIOCIIEAOBATEIIE
OTIPE/ICICHHOW TeMIIepaTyphl - TeMIIepaTypbl OTKHUTA MpakMepoB. DTa TEMIIEpar,
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHUE ABYXIEOUCHH
OCYILECTBISIIOIIAs PEMVIMKAMI0 HHTEpecyromero Hac ydactka JIHK, ucnosb3yen
pe3ynbTaTe NaHHOM peakluy MOMy4aeTcsl KOMUs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
s toro, ytoObl pasznumuuth nocienoBatenbHocTH JIHK, mMoxxHO ucmorn
pa3pes3aroT CTPOro onpeAeNeHHbIe MocnenoBaTeabHoCTH HykieoTnanoB B JIHK (Tak
Pfull, y xotopoii caiiT pecTpuKIuH HeceT mocienoBarebHocTh 5 -GCATC | G-37, )
ee Ha JBa (pparMeHTa, CoJAcp Kallie Ha KOHIAaX mocaeaoBareiabHocTn 5 -GCATC-3

1. B npemioskeHHON TOCIIeI0BATEIbHOCTH HYKJICOTUIOB 3aKOJUPOBAH IMENTHII
noxoopaTh mpaiMepbl IS aMITTUUKAIUNA HYKJICOTHIHOM IMOCIIeIOBATEILHOCTH,
(ATG), u comepxameii crom-komon (TGA, TAG, TAA). IlomHuTe, YTO Mpaim
OJIMHAKOBOHM Temreparypoil miaBieHust (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OyKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXaoro Tuma. Pasmep Kk
3anumuTe B OTBEACHHOE IOJIC TMOJIYYCHHBIC MpaiiMepbl B HANpPaBIICHUU OT 5’-
JIATHHCKHMX OYKB 0e3 n1po0es1oB (B TOM 4MCJie KOHIEBBIX) U YKOKUTE TEMIEPATYp

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTA
TTCATAACTCGATAGGAC - 3°

OrtBert:

[psimoii npaiivep: @ ATGATAAACCTGCAT

Oopartnsiii mpaiimep: 4 CTATCGAGTTATGAA

Temnepatypa niapaeHus npamoro npaiimepa: & 40°C

Temneparypa miasienus oopaTtHoro mpaiimepa: & 40°C

2. ITonydyennslii B mpeapinymei yactu 3aganus [1LP npoaykt BcTpanBaercs B Iuia:
MOCJIEI0BATENbHOCTU (CalThl PECTPUKIMM), 1O KOTOPHIM JIBE PECTPUKTa3bl (IHJIC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOPBIE MOJydYaTCs B PE3yJIbTaTe PEaKIIHE
IUIa3MUJIBI, COZIEpIKalllel BCTABKY B MPABUIIBHOM OpUEHTALINH LIETIH.

Alul5 - AG|CT -3

EcoRI5" - GJAATCC - 3

MeCTO BCTaBKM

EcoRlI EcoRl EcoRl
1875 625 1875 FeoRl

@ rpomoTop



OTBer 3anMIIMTe B OTBEJCHHOE II0JIe B BHAE MOCIEI0BATEIbHOCTH YHCEJ
OJMHOYHBIMH NPOOEIaMH.
Otser: @ 41 625 666 1250

MeTox oneHKH IIpaBu/ibHBIE OTBETHI 1JISA: X
Cooeporcum ATGCAGGTTTATCAT
MeTox OLlEHKH [IpaBu/IbHBIE OTBETHI AJH: Y
Cooeporcum CTATCGAGTTATGAA
MeTox oneHKH IIpaBu/ibHbIE OTBETHI 1JISA: Z
Tounoe coomeemcmeue 40

MeTox OLlEHKH [IpaBu/bHBIE OTBETHI As: K
Tounoe coomeemcmeue 40

MeTox oneHKH IlpaBuJjbHBIE OTBETHI AJIs1: M
Tounoe coomeemcmeaue 644 666 1250

3
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BONIPOC 11: OTBET, OTPAHUYEHHBINA MO JJUHE

Kakum 06pa30M BbI MOYKETE€ OUCHUTDH YPOBCHDb IKCIIPECCHUHA I'€HaA B KJeTKe? KpaTKO OIIMIIHNTE
NPUHIMUII OAHOI'0 U3 nmpeajaraeMbiX METO/10B.

Harneii 1) KocBeHHO MBI MOXKEM OLIEHHTH €T0 110 KOJMUYECTBY OeJKa, KOTOPBIH KOJUPYETCsl JTaHHBIM T€HOM.
OTBET:  (M3MEPHTH €r0 KOJINIECTBO B KIIETKE)

2) Ms1 MmoxxeM ycTaHOBHUTH KosmdecTBO MPHK, cuHTe3mpoBanHoO ¢ 3TOTO TeHa, /1 3TOro Bo3bMeM
AQHAJIOTUYHBINA 00BEKT, YPOBEHB SKIIPECCHH B KOTOPOM MBI TOUHO 3HaeM, U HCCIIeAyeMblil 00beKT. C KaXabIM
payugom I[P, koauyecTBO pHK OyIET YBEIUIMBATLCS B ONPEAC/UICHHOE (M H3BECTHOE) KOJIUYECTBO pas.
YcTaHOBUM HEKOE NOPOTrOBOE 3HAUEHHE JUIS KOJIMYECTBA MOJIEKYJ PHK, KOTOPOE HaM OYJET JIETKO U3MEPHTh.
N3mepum, depe3 CKOJIbKO PayHI0B MIIp 3TO 3HaUeHUE OyAeT JOCTUTHYTO "00pa3oBoM" U UCCIIETyEeMbIM
oOpasme. Torga Mel cMokeM y3HaTh KonmdecTBo MPHK m3HavanpHO, U, ce10BaTeNbHO, y3HATE YPOBEHD
SKIIPECCUH T'eHa.

3) MoxHO CACJIaThb NPEAIIOJIOKECHNUC 00 YPOBHE 5KCIIPECCHUU I'€HA, OCHOBbIBASICH HAa CICTIUATIN3AIIUN KIICTKHU:
HWHCYJIMH 6yI[CT SKIIPECCUPOBATLCSA B KIIETKAX HOI[)KCHyI[O‘IHOﬁ JKEJIE3bI, a4 HC OCTCO6J’IaCTaX, HaIlpuMmep.

4) MoeM OIICHUTh CUTYAIIHIO, B KOTOPOH HaXOIUTCSI KJICTKA, 3HAsI OOBIYHBIC IS €€ BUAA METOBI PEaKIHH
Ha KOHKpETHbIE ycioBUs. To ecTb, eciu nepea HaMu KJeTKa aJilre3uBHOrO IMCKa MOBUIIMKH, KOTOpas B
JIAHHBIA MOMEHT 3aKpeIlIsieTCsl Ha OpraHu3Me X03s5MHa, TO CTOUT OXKHUAATh, UYTO apaOUHOTaJaKTOHOBbIE
0eKM SKCTIPeCCUPYIOTCS Ha BBICOKOM YPOBHE.

Bepnbiit  [OrcyrcTByer]
OTBET

2
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BOIIPOC 12: 3AHNPOC MHOTOKPATHOTO BBOJA MPOINYIMEHHOI'O TEKCTA

Buumamenvno npouumaiime npeonodicennvle Qpazmenmol MeKCma u paccMompume pUCyHKU, 3amem nepexooume K
BbINOJIHEHUIO 3A0AHULL.

BAYKHO! B nanHoM 3a1aHn# 0003Ha4YeHHUsI T€HOB IaHbI 3aIJIABHBIMU OYKBaAMH H KYPCHBOM, 2 MX 0€eJIKOBBIX
NPOAYKTOB — NPSAAMBIM IIPHUPTOM.

®parment 1. [Tapazutnueckue pacTeHHsI — SIKOJIOTHYECKAs TPYIIa OPraHu3MOB, TPUCIIOCOOUBIINXCS
[0JIy4aTh HEOOXOAMMblE HEOPraHMYECKHMEe M OpPraHWYECKHE BEIIECTBA OT CBOUX XO35€B - JAPYIHX
pacreHuil wim rpuboB. MukonapasuTusM (T.e. Hmapa3uTHU3M Ha TpubOax) MIMPOKO PaCIPOCTPAHEH Y
ramMeTo()UTOB MHOTUX CIHOPOBBIX PACTEHHUH, HO HEPEJIKO BCTpeuaeTcs U cpeau 1BeTKoBbIX. C apyroi
CTOPOHBI IIAapPa3UThl BBICIIMX PACTEHUHM W3BECTHBI TOJIBKO Cpeau ceMeHHbIX. lIponecc moriomenus
IIUTATENIbHBIX BEIIECTB Y MHOTUX MAapa3UTUYECKUX IIBETKOBBIX OCYILECTBIISAETCS MPU IOMOIIH 0CO00r0o
oprana - raycropuu. [Ipuuem y MHKOMapasuTOB rayCTOpHHM HE (POPMHUPYIOTCS, a y €AMHCTBEHHOTO
HpEJICTaBUTEIIs TTAPa3UTHICCKIX XBOWHBIX - Parasitaxus usta - oopasyercs crierin)uueckuii KOHTAKT C
TpaxeuaamMu X0351MHa, KOTOPBIM OJJHO3HAYHO HA3BATh rayCTOPUEHN HENb34.

JUis ycHelmHoi pealn3aluy JKU3HEHHOIO LMKJIA MapasUTHUYECKHMM pPACTEHHsIM HEOO0XOAMMO HaiTu
CBOET0 XO03s5IMHA M YCTaHOBUTH C HUM KOHTAakT. Ha pucynke 1 mokaszan npopoctok nosmwinku (Cuscuta
SP.), PacTyILIHii B HANPABICHUU CBOErO MOTCHIHAILHOIO XO3SMHA, OPUEHTUPOM IJIsl YEerO SIBIISIOTCS
BbIIETISIEMbIE XO3SIMHOM BellecTBa - TepreHbl (A-B). bykBoil I' o0o3HaueHO npyroe «xo3sickoe»
COEJIMHEHUE — CTPUIOJIAKTOH. BeliecTBa M3 3ToW Tpynmbl OOBIYHO OTBEYAIOT 3a IMPOLIECCHI POCTa
pacTeHus-xo35iMHa W (HOPMHUPOBAHME MM MHUKOPHU3bL. OJHAKO CTPUTOJIAKTOHBI XO3SIMHA CIYXKat
CTUMYJIOM JUIsl TIPOPACTaHHs CEMSH IMapa3sMTHUECKOro IBETKOBOro pactrenus 3apasuxu (Orobanche
Sp.). BaxxHO OTMETHTB, YTO CTEICHB CICIU(PUIHOCTH B OTHOILICHUHU X035I€B Y PA3HBIX BHJIOB PACTCHUII-
[Iapa3sUTOB HEOJMHAKOBA, HAIPUMEpP, NMOBWIMKA OTIMYAETCS IIMPOKUM KPYIOM XO035€B, TOTJa Kak
MHKomnapasutr mnoabenbHuk (Monotropa hypopitys, cem. BepeckoBbie) mnpuypoueH K TrpubOam-
CUMOHMOHTaM €JIH.
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Pucynok 1. [IpopacTanue ceMsiH ¥ yCTaHOBJICHHE IEPBUYHOTO KOHTAKTa C X03IUHOM {3} Y MOBHIHKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YEHBI BBIJICISEMbIC XO35HMHOM BEIIECTBA, KOTOPHIE Mapa3uT
UCIIOJIb3YET B KauecTBe curHana. A - B-pemnanapen, b - B-mupuen, B - a-nunen, I' — ctpuronaktoH.
IlosicHenust - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

O)II/IH U3 BXHEUIINX ITAIOB B )KU3HUA pacTCHuA-IIapasuTa - O6p&30BaHI/Ie KOHTaKTa C XO3ANHOM.
PaCCMOTpI/IM, KaK 3TO MPOUCXOJUT, HA MPUMEPC MMOBUIINKH U €€ BO3BMOKHOI'O X034HWHA — KpalliBBbI.
Caauana mapa3uT 3aKpyIHBaeTCs BOKPYT cTe€0JIs X03siMHA. 3aTeM HaunHAeTCs (OPMUPOBAHNE
rayCctopuu, 4T0O MHAYUHUPYCTCA CBECTOM CHHCIO U JAJIBHCTI'O KPACHOI'O CIICKTpA. Ha TNIEPBOM 3TaIic
oOpa3syercs aAre3uBHBINA AUCK (PUCYHOK 2, A), CITy)KaIlWi JTsl MPUKPETUICHUS MTapa3uTa K X03suHY.



Baxxnoe 3HaueHue npu TOM UMEIOT 0COObIe Y/UIMHEHHBIE KIETKH, KOTOphIe (DOPMUPYIOTCS U3
MTOBEPXHOCTHOTO CJIOSI, PACTIOJI0KEHHBIE HA KOHUMKAX TayCTOPHH Mapa3nuTa — MOUCKOBBIE «TU(BI,
BBIJICIISIONIUE TEKTUHOBBIN “TieMeHT” (T11r), eKTuH Metuitpancdepassl (PMES) u
apabunoranakranosbic Oenku (AGPS). Crernansusie AGPS (attAGPS) CHHTE3UPYIOTCS XO35IMHOM,
aKTUBAIIMS UX SKCIIPECCUH MHIYLUPYyeTCcs mapa3uToM. Ha cnemyromem atane «rudb» pacTyT,
pa3aBuras KIETKH X035MHa B MIOMCKAX MPOBOJAIIEH CUCTEMBbI, FayCTOPHUSI IPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BbIICICHUE TAPA3UTOM Crielu(PUIecKuX PepMEHTOB, MOIUDUITUPYIOIITUX
KJICTOYHBIC CTCHKU XO35IMHA, HAIIPUMEP, KCHIOTITIOKaH-9HI0TPAHCTIIIOKO03MIa3bl/ruaposasel (XTH).
Ha pucynke 2 (C) mpeacTaBiieH CIeIyIOIIMA dTall, U MOKa3aHa YKCIPECCUs TCHOB, CBSI3aHHBIX C

g depeHIIUPOBKOM MPOBOISIIMX JIEMEHTOB KCHIIEMBI U (DJ109MbI POPMUPYIOIICHCS rayCTOPUU.
[TouckoBbie «rudbI», BCTYIAs B KOHTAKT C MPOBOISAIICH CHCTEMOW X031WHA, HAYNHAIOT MPEBPAIIaThCs
B KJICTKH IIPOBOJISAIIMX TKaHel nmapasurta. Kietku rayctopuu sxkcnpeccupytot reH CLE4L, mpoaykT
kotoporo aktTuBupyetr WOX4 u nogaepxuBaet sxkcrnpeccuio GSK3, 4To crmocoOCTByeT COXPaHSHUIO
KJIETOK MPEIIeCTBEHHUKOB IPOBOASIINX 3JIEMEHTOB B HeAU(PHEPEHLIIUPOBAHHOM COCTOSIHHH.
CHmxenne ypoBHs dkcripeccun CLE4L, mpuBoaut k Havanmy skcnpeccun BES1, unaynupytomiero

g depeHIIMPOBKY 3JIEMEHTOB KCHIIEMBI [Tapa3uTa. DTOT HNPOIEcC CIIOCOOCTBYET IKCIPECCUU

rena TED7, xapakTepHoro /11 pa3BUBAIOLIMXCS JIEMEHTOB KCUJIEMbl. B KOHEUHOM HUTOTE KJIETOYHAs
CTEHKA KJIETKHU TM(bI CUIILHO UCTOHYACTCS, B HEW MOSBIISIIOTCS nepdopannu, U 00pa3yeTcsi CKBO3ZHOE
COEIMHEHUE C DJIEMEHTAaMH KCHJIEMBbI X03suHa. PazBuTue 31eMeHTOB (h1059MBI BUIOCTICHU(DUICCKUI
mporecc.
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Pucynok 2. @opmupoBaHue raycropuu noBuwivku. A. O6pa3zoBanue aaresuBHoro aucka. b. Cexpenus
(epMeHTOB, Y4aCTBYIOIIUX B EPECTPOMKe KIETOYHBIX CTEHOK. C. DKCIpeccus TeHOB, CBA3aHHAs C
g depeHnnanyent 3IeMEHTOB MPOBOISAIEH CUCTEMBI. I - MPEIIECTBEHHUK U 311 - 3pEJIbIi
MIPOBOJAIINI AIIeMeHT KcuieMsl. [loscHenus - B Tekcre. Ha nanHOM pucyHke T 0003HadaeT
aKTHBAIMIO DJIEMEHTA, a | - HHTHOMPOBAHHE.

B kastcoom u3 npueedénnvix nusxice 3aoanuii evivepume BCE npasunvuvie eapuanmuot omeema. Kascowviit omeem
3anuwiume 6 CREeYUAILHO OMEEOCHHOE NOJie 8 8U0e NOCTE008AMENbHOCHU OYKE 8 andasumnom nopsaoke 6e3 3HaKoe
npenunanus u npooenoes (pecucmp He earcen).

1. ITpounTaiiTe pparMeHT 1 1 BbIOEPUTE BepHbIE YTBEPKICHUS.

a. ,HHS[ HOpMaHBHOﬁ KU3BHCACATCIbHOCTH BCEM paCTCHUAM-TIapa3suTram HCO6XO}II/IMO TCCHOC B3aHMOHeﬁCTBHe C XO3AHMHOM
b. Bce mapasuTuueckue [BETKOBBIE pacTeHHs 00pa3yIoT rayCTOpUH

c. MameToduTh HEKOTOPBIX MOXOBHAHBIX PACTEHUH MapasUTUPYIOT Ha TPHOAxX

d. [Tapa3urnyeckne pacTeHUs] BCTPEUAIOTCS CPENIN TOJIOCEMEHHBIX

Ortser: [K]

2. ITpounraiite ¢pparmenT 1, paccMoTpuTe pHCYHOK 1 M BHIOEPUTE BepHbIe YTBEP:KAEHHS.



a. Cpeiu CHUTHABHBIX MOJICKYJT, HCTIOJB3YEMbIX MAPasUTHYCCKUMHU PACTCHUAMHU, IPUCYTCTBYIOT HUKINICCKHUE COCTUHCHHUS
b. CTpHUrosakTOHBl IMEIOT OTPAaHUYCHHBIIN PAIIyC PACIIPOCTPAHEHHMS, II0ITOMY CEMEHA 3apa3uXH IIPOPACTAIOT TOJIBKO IIPH
OYCHb TECHOM KOHTAKTE C KOPHEM XO35HHA

¢. CurHasnbHbIC TEPIICHBI, HA KOTOPBIC PEArnpyIOT Mapa3uThl, BBIICISIOTCS B OCHOBHOM OpraHaMu MOOEroBOi CHCTEMBI
XO3SHHA

d. Cemena mapa3uTHYIECKUX PACTCHHUI MPOPACTAIOT TOJBKO IIPU HAMWYUK HEIOCPEICTBEHHOTO KOHTAKTA C TKAHIMHU
XO03sIHA

Ortset: [M]

3. IIpounuraiite ¢pparmMeHT 2 U BHIGEPUTE BEPHbIE YTBEPIKACHHS:

a. B obecnieueHny MpuKperuieHNs: y4acTBYIOT ()epMEHTHI, BEIpabaThiBaeMble KIIETKaMH aJIr€3HOHHOTO JIHCKa

b. Kitetku, npeBpamaroniiecs: B HOUCKOBBIE ' ]bI, 00pa3yloTCst U3 IapeHXUMbI

¢. [IpOHHKHOBEHHIO TayCTOPHHU CIIOCOOCTBYET pa3MArdeHHE KJIETOYHBIX CTCHOK XO03sIMHA I10J] IeHCTBHEM (hepMEHTOB,
BBIPabaTHIBAEMBIX KJICTKAMH CaAMOT'0 XO3MHA ITPU MX CTUMYJIHPOBAHHUH [1APa3HTOM

d. Axre3mn mapasura crocoOCTBYIOT KaK XHMUYECKHE, TaK U PU3NIECKUe PaKTOPHI

Ortser: [n]

4. Onupasicr Ha HH(pOPMALHI0, TPUBEIEHHYI0 BO ¢pparMeHTe 2 U Ha PUCYHKe 2, BbI0epuTe MPaBHIbHbIE
YTBep:KIeHUs], XapaKTepu3yoliue nmpouecc 00pa3oBaHus MPOBOASIINX TKaHel mapa3ura:

a. Camxenue ypoBHs 3kcnpeccuu GSK3 npusoaut k cunrezy BES1

b. Korna cHmkaercst ypoBeHb skcnpeccun WOX4, HaunHaeTcs mpouece AudhepeHInpOBKH MPOBOISIINX 3JIEMEHTOB
c. AGPs HakamMBaloTCs B KJIIETOUHBIX CTEHKaX KaK MOBUJIMKH, TaK U KPAIHBBI

d. C nauanom mudQepeHIIMPOBKH MPOBOIININUX KCUIEMBbI, ypOBeHb 3kcnpeccud TED7 noBsimaercs

Ortser: [p]

5. Hcnmoap3yst HHGOPMANUIO, TPUBEIEHHYI0 B TEKCTOBBIX )parMeHTax U Ha PUCYHKAX, a Takke Bamu 3Hanus,
BbI0epHTE BEPHBbIC YTBEPKACHUSA:

a. @epmenTsl, Takue kak X TH, crmocoOcTBYIOT epecTpoiike KIIeTOYHON CTEHKU XO35HHA

b. Cuscuta - ctebeBoii 00nHUraTHbIil mapasuT

c. TpaHcnopT Bo/IbI MEXTy Mapa3uTOM U XO3SIMHOM OCYILECTBIISETCS TOJIBKO [0 MEPTBBIM KJIETKaM, a ACCUMUIISITOB - 110
KHUBBIM

d. JInmaiiHuky, pacTyiiie Ha KOpe AepeBbEB, SBISIOTCS apa3uTaMu

Ortser: [X]

BrIOpaHHbIi 0TBET: Brumamenvrno npouumaiime npeonosicennvle ppazmenmosl meKcma u paccmMompume PUCYHKU, 3amem
BAKHO! B nannom 3ajaHun 0003HaYeHHsI TeHOB JaHbI 3arJIaBHBIMU OYKBaMHU U KYPCUBOM, a
(I)paFMeHT 1 Hapa?»I/ITI/I‘ICCKI/Ie paCTCHUA — OSKOJIOTHYECKAasA TIpyIllna opral

HEOPTaHWYECKHE U OPTaHWYECKHE BEIIECTBA OT CBOMX XO35I€B - IPYI'HX PAaCTEHUH U
IIMPOKO PACHPOCTPAHEH y raMeTO(QUTOB MHOIMX CIIOPOBBIX PAacT€HHUH, HO Hepen
Mapa3uThl BHICIINX PACTEHWH W3BECTHBI TOJBKO Cpelu CeMEeHHBIX. [Ipormecc moric
LIBETKOBBIX OCYILECTBIJIAETCS MPH MOMOLIM 0coboro opraHa - raycropuu. Ilpuy
€IMHCTBEHHOTO IMPECTABUTENS Mapa3uTUIECKUX XBOMHBIX - Parasitaxus usta - o0y

KOTOpBIfI OJHO3HAa4YHO Ha3BaThb FaYCTOPHeﬁ HCJIIb34.

Jlia ycriemHoW peanu3alyy SKM3HEHHOTO IMKJIa MapasuTHUYECKUM PACTEHUSM Hi
koHTakT. Ha pucynke 1 mokasan mpopoctok moBmiuku (Cuscuta sp.), pacty
OPUEHTHUPOM IS YEro SIBJISIOTCS BbIIENIIEMbIE XO3IMHOM BellecTBa - TepHeHbl (A-E
— CTpUroJIakToH. BemiectBa u3 3TOH Ipymnibl OOBIYHO OTBEYAIOT 3a MPOLIECCHI P
OAHAKO CTPUTOJIAKTOHBI XO35MHA CIIY>KaT CTUMYJIOM ISl IPOpAcTaHUsl CEMSH map
Sp.). BaxxHO OTMETHTH, YTO CTENEHb CHENU(UYHOCTH B OTHOIICHUU XO35€B Yy Pasl
MOBWJIMKA OTIMYAETCS IIMPOKUM KPYTOM XO035€B, TOT/Ia KaK MUKOIApa3uT MOIbEINbl

rpubaM-cCUMOMOHTAM €JIH.



Pucynox 1. IIpopactanue cemsiH U yCTAaHOBJIEHUE EPBUYHOTO KOHTAKTA C XO3STMHOM
0003HaYEHBI BBIJIEISIEMbIE XO3IMHOM BEIIECTBA, KOTOPBIE Mapa3UT UCIIONIb3YET B Kat
nuHeH, [ — crpuronaktoH. [losgcHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANOB B )KU3HU PAaCTCHHUsA-TIApa3uTa - 00pa30BaHHE KOHTAKTA
IIpUMepe MOBUIIMKH U €€ BO3MOXKHOTO X035MHa — KpanuBbl. CHauana napasur 3aKkpy"
(hopMHpOBaHKE TAyCTOPUH, YTO HHIYIIUPYETCS CBETOM CHHETO M JAJIbHETO KPACHOT
(pucyHoKk 2, A), crykauuil Asl IpUKpEIUICHHs apa3uTa K Xo3auHy. BasxkHoe 3Haue
KOTOpBIE (POPMUPYIOTCS U3 TIOBEPXHOCTHOTO CJIOS, PACIIOJI0KEHHBIE HA KOHYHMKAX Ta
MEKTUHOBBIH “neMent” (I11), neKTHH MeTraTpancdepassl (PMES) u apabunoranakr:
CHHTE3HUPYIOTCS XO35MHOM, aKTUBAIUS UX SKCIIPECCUN HHIYITUPYETCS Tapa3uToM. H
XO035IMHA B MOMCKaX MPOBOSIIEH CUCTEMBI, FayCTOPHsI IPOHUKAET BHYTPh (PHUCYHOK
cienu(puIeckux GepMeHTOB, MOITUPUITPYIONINX KIETOYHBIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynke 2 (C) nmpeacTaBiieH cleIyroIui 3Tal, U T0Ka3aHa YKCIPECCHS TEHOB, Cl
KcuieMbl U (i103Mbl popMupytoieiics raycropuu. [lonckoBbie «rugb», BCTymnas B ]
MpEeBpaIaThCs B KIETKH MPOBOASAIINX TKaHEeW mapa3uta. KIeTku raycTopun sKCIpe
aktuBupyetr WOX4 u nonaep:xupaet 3xcnpeccuto GSK3, 4To crnocobcTBYeT COXpaH¢
B Heau( depeHIrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHS 3kcrpeccuu CLE4L, npr
T PepeHIIMPOBKY 2JIEMEHTOB KCHIIEMBbI ITapa3uTa. ITOT MPOLIECC CIIOCOOCTBYET IK(
AJIEMEHTOB KCHJIEMBI. B KOHEYHOM HTOTE KJIETOYHAs CTEHKA KJIETKU TU(BI CHITBHO Ui

CKBO3HO€ COCUHEHHE C PJIEMEHTAaMH KCHJIEMBbI X0351Ha. Pa3BuTHE 3JIEMEHTOB (I)J'IOB
A B (o]

=

AT s
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l///,('

Pucynok 2. ®opmupoBanHue rayctopun MoBWIMKH. A. OOpazoBaHue aIre3UBHOTO JIF
MepecTpoiiKe KIeTOUYHbIX cTeHOK. C. DKcmpeccus TeHoB, CBA3aHHas ¢ AuddepeHnna



MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmaue

MeTox OlIEeHKH

Tounoe coomsemcmaue

MeTo/x OlleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmeue

MPEAMICCTBCHHUK | 311 - 3pEJIbIi MPOBOISIINIA JIEMEHT KcuieMbl. [1osicHeHuUs - B Tel
3JIEMEHTa, a | - HHrHOUpOBaHUE.

B kascoom u3 npueedénnvix nusnce 3aoanuii evioepume BCE npasunvnsie sapuanmor omeema. K
nocnedosamenbHocmu 0yKe 6 angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U npobenos (pecucn

1. IpouuTaiiTe hparMent 1 1 BLIGEPUTE BEPHBIE YTBEPKICHHS.

a. Jis HOpMaITbHOM JKM3HEIEATEIBLHOCTH BCEM PACTEHUSIM-TIApa3UTaM HeOO0XOAUMO TECHOE B3aMMO/IC
b. Bce mapasutiuyeckue IBETKOBBIE PACTEHUs 00Pa3yIOT rayCTOPUH

¢. T'aMeTopUTEI HEKOTOPBIX MOXOBUIHBIX PACTEHHUI TAPA3UTUPYIOT Ha Ipubdax

d. TTapasuTHYecKUe pacTEHUs BCTPEYAIOTCS CPEIU IOJOCEMEHHBIX

Ortser: " acd

2. Ilpounraiite ¢pparment 1, paccMoTpUTE PUCYHOK 1 M BHIOEPHTE BePHbIE YTBEPKIEHHUS.

a. Cpenu CUTHAIBHBIX MOJIEKYJ, HCIIOJIb3yEeMbIX MapasuTUUYECKUMU PACTEHUSIMU, IPUCYTCTBYIOT ITUK]
b. CTpUronakTOHBI UMCIOT OTPAHUYCHHBIN PaNyC PACIPOCTPAHCHUS, IOITOMY CEMEHA 3apa3uXu MpPC
c. CurHasnbHbI€ TEPIIEHBI, HA KOTOPBIE PEArUPYIOT Mapa3UThl, BHIACISIOTCS B OCHOBHOM OpTaHaMU TOf
d. CemeHa napa3suTHYECKUX PACTCHHI POPACTAIOT TOJIEKO MPH HATMYHH HETIOCPEICTBEHHOTO KOHTAX
Otser: & ac

3. [Ipouuraiite ¢pparmMenT 2 U BoIOepuTe BEepPHbIE YTBEP:KICHHUS:

a. B obecneueHnn npuKpeIsieHns y9acTBYIOT ()epMEHTHI, BBIPAOATHIBAEMBIE KICTKAMHU aJT€3HOHHOTC
b. Kierku, npeBpamaroniiecs: B HOUCKOBBIE TH(EI, 00pa3yloTcs U3 NapeHXHUMBI

C. HpOHHKHOBeHI/IIO rayctopuu CHOCO6CTByeT PpasMATYCHUE KIICTOUYHBIX CTCHOK XO3sMHA MO I[eﬁCTBI
CTUMYJIMPOBAHUU IMapa3uTOM

d. Anresun napasura crocoOCTBYIOT KaK XUMHYECKHE, TaK U (pu3ndecKue HaKTopbl

Orser: @ bd

4. Onupasicr Ha HH(POPMALIO, MTPUBEIEHHYI0 BO ¢pparmMenTe 2 U Ha PUCYHKe 2, BhI0epuTe mpar
NPOBOASILIUX TKAHEH nmapa3ura:

a. CHmxenue ypoBHs 3kcnpeccun GSK3 npuBoaut k cuntesy BES1

b. Korna camxaercst ypoeHb skcnpeccun WOX4, HaunHaeTcs npornecc AuddepeHnnpoBKH TPOBOAS

¢. AGPs HakarIMBaroTCs B KJICTOYHBIX CTEHKAX KaK MOBUIIUKH, TAK U KPATHBBI
d. C nauanom nuddepeHIupoOBKY MPOBOISIIUX KCUIEMBI, ypOBEeHb 3kcnpeccuu TED7 noBeimaercs

Orser: & bd

5. Mcnogib3ysi MH()OPMAaLUIo, IPUBEACHHYIO B TEKCTOBBIX ()parMeHTaX U HA PUCYHKAX, a TAKIKe
a. ®epmentsl, Takue kak X TH, ciocoOCTBYIOT mepecTpoiike KIICTOYHOH CTEHKH XO3SIHHA

b. Cuscuta - cTe6neBoii 00IUraTHBINH TAPa3UT

c. TpaHCHOpPT BOABI MEXK/Ty Mapa3uTOM M XO3SHMHOM OCYLIECTBIISIETCS TOJIBKO 10 MEPTBBIM KIIETKAM,
d. JInmaiiHuKH, pacTymne Ha KOpe IePEBhEB, SBISIOTCS Tapa3uTaMu

Ortser: "' ab

IIpaBuabHBIC OTBETHI AJI: K

acd

np‘dBllﬂhtht‘ OTBETHI JIsA: M

abc

I'lpal;um,m,lc OTBETHI AJIsfA: N

ad

I'lpal;um,m,lc OTBETHI AJIs1: P

abcd

I'lpammhnme OTBETHI AJIfA: X

ab
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3ATTIPOC MHOTOKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

VY cymuaThIX rpu0OB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yrolecs B pe3yibTaTe Meio3a U3 OJHOM 1 Toi
’Ke JUIUIOUTHOM KIIETKH, OCTal0TCs B 0011el 00010uke — cymKe. [Ipu 3ToM cTpoeHne CyMOK y pa3HbIX
acKoMuLeTOB pazHoe. Y Neurospora crassa Bce Cropbl B CYMKE pacIojIOXkKeHbl B O/IHY JHHHIO, B
CTPOrOM COOTBETCTBUU C OPSIIKOM pacxokaenus xpomatu (I-e u l1-e nenenue meitoza
OpPHEHTUPOBAHBI y 3TOr0 rpuda oanHakoBo). Kpome Toro, kaxxaas criopa JeIUTCs OJUH pa3 MUTO30M B
TOM e opueHTaunu. Kak OyayT BRITIAAETh CYyMKH, €CITM HCXOHBIN TUTUION] OBUT T€TEPO3UTOTOM

a,a,? [IpeArnonoxuM, 4To aJuieNp d; IPHBOAUT K KPACHOW OKPAcKe CIIOPHI, a ajlieib d, — K OTCYTCTBHIO
OKpAacKH (cropa oka3biBaercst 6eoit). 3anonuure Tadnuiy. B oTBeTax uCmonb3yiiTe ciaeayronme
o0o3HaueHus: KpacHas cropa — R, 6enas criopa — W. @eHOTUIIBI Pa3HBIX CIIOP HE pa3fensiTe
npoOeaMu Wik 3HaKamu npenuHanus (npumep: RW). B nocnensem 3aqaniy 3auiinTe BAPUAHTHI
PACIIOJIOKEHHS KIIETOK B CYMKe, HE pa3ziesisi HX MpoOeIaMy, a CaMi CyMKH OTJEIUTE JAPYT OT Apyra

OJMHOYHBIM HpO66J’IOM.

KonmuecTBo KIIeTOK B CYMKC

[K]

TlnounHOCTh KaXI0M U3 HUX

[1]

HN3BCCTHO, YTO:

(N mam 2n)

Cpenu HEX: KOJIMYECTBO KIIETOK, HECYIIUX [m]
ajuiens a,
KOJINYECTBO KIIETOK, HECYIIUX [n]
ajiens a,

BhinumimTe pacnonoxeHne KIeTOK B CYMKE, €CITH KpaiHsisl JIeBasi KJIeTKa KpacHast [f]

KpaiiHsist ieBast kietka Oeciiernas | [9]

Brimumute Bce BO3MOXHBIE BapHaHThI CYMOK, €CIIH B
JTUTUIOUIHOM KJIETKE MPOU30IIUIa MyTalus a;, — a,

oHOM M3 xpomartun B mcxoxHoi | [h]

Briopannplii oTBeT: VY cymuaThIX rpr6OB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yIolIecs B pe3ybTaTe Mekt
oOuieit o6oouke — cymke. [Ipu 7TOM cTpoeHHe CyMOK Y pa3HbIX aCKOMMIIETOB Pa3]
PAacIioyIOKEHb! B OJJHY JINHUIO, B CTPOI'OM COOTBETCTBUU C MOPSAIKOM PACXOMKICHUS
sTOrO TpHrba OAMHaKOBO). Kpome Toro, Kaxas criopa JAeIUTCS OJUH Pa3 MUTO30M 1
UCXO/HBINA aumions Obl1 rerepo3uroroi &.a.? [Ipennoaoxkum, 4to amiens d; IpuB
OTCYTCTBHIO OKpacKH (Cropa oka3sIBaeTcs O6eoit). 3amonaute Tadbnuity. B orBeTax
R, Genas criopa — W. deHOTUIIBI pa3HBIX CIIOP HE pa3zieisiiTe npoOenaMy Uil 3Hak
3aIUIIATE BAPUAHTHI PACIIOIOKEHUS KIIETOK B CyMKe, He pa3zessis UX npodenami,
poGesiom.

KonnuecTBo KI€TOK B CyMKe

IImouaHOCTE KaXXa0u U3 HUX
(n wm 2n)

Cpenu Hux:

KOJIMYECTBO KIETOK, HEC
aJIeln a,

KOJIMYECTBO KIETOK, HEC
amiens d,

Brimuiute PAaCIIOJIOKCHHUEC KIICTOK B CYMKE, €CJIN

HU3BECTHO, YTO:

KpaiiHss JeBas KJeTKa K

KpaiiHsis jeBasi KieTka O

BremumuTe BCce BO3MOYKHBIE BapHWaHTbl CYMOK, €CJIM B

OJIHOM W3 XpoMaTuj B




MeTo/a OLIeHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmsue

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmsue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomeemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

JIATUIOWTHOM KJIETKE MPOU30IIUIa MyTalus a; — a,

IIpaBuibHbIe 0TBETHI AJs1: k

8

I'lpalzmu,umc OTBEThI 1JIs1: |

1n
n

npﬂBllﬂLIlLlC OTBETHI 1JIsl: In

4

I'lpalzmu,umc OTBETHI 1JIsl: N

4

IIpaBuibHbIe 0TBETHI AJs: f

RRRRWWWW

np‘dBll.\thhlt‘ OTBETHI JIsI: g

WWWWRRRR

I'lpammmlme oTBeThI JJisi: h

RRWWWWWW WWRRWWWW WWWWRRWW WWWWWWRR
RRWWWWWW WWWWRRWW WWRRWWWW WWWWWWRR
RRWWWWWW WWWWWWRR WWRRWWWW WWWWRRWW
RRWWWWWW WWRRWWWW WWWWWWRR WWWWRRWW
RRWWWWWW WWWWRRWW WWWWWWRR WWRRWWWW
RRWWWWWW WWWWWWRR WWWWRRWW WWRRWWWW
WWRRWWWW WWWWRRWW WWWWWWRR RRWWWWWW
WWRRWWWW RRWWWWWW WWWWRRWW WWWWWWRR
WWRRWWWW WWWWRRWW RRWWWWWW WWWWWWRR
WWRRWWWW WWWWWWRR RRWWWWWW WWWWRRWW
WWRRWWWW WWWWWWRR WWWWRRWW RRWWWWWW
WWRRWWWW RRWWWWWW WWWWWWRR WWWWRRWW
WWWWRRWW WWRRWWWW RRWWWWWW WWWWWWRR
WWWWRRWW WWRRWWWW WWWWWWRR RRWWWWWW
WWWWRRWW WWWWWWRR WWRRWWWW RRWWWWWW
WWWWRRWW WWWWWWRR RRWWWWWW WWRRWWWW
WWWWRRWW RRWWWWWW WWRRWWWW WWWWWWRR
WWWWRRWW RRWWWWWW WWWWWWRR WWRRWWWW
WWWWWWRR RRWWWWWW WWRRWWWW WWWWRRWW
WWWWWWRR WWWWRRWW RRWWWWWW WWRRWWWW
WWWWWWRR WWRRWWWW RRWWWWWW WWWWRRWW
WWWWWWRR RRWWWWWW WWWWRRWW WWRRWWWW
WWWWWWRR WWRRWWWW WWWWRRWW RRWWWWWW
WWWWWWRR WWWWRRWW WWRRWWWW RRWWWWWW
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BOIIPOC 14: DJOCCE

Hatime paszeepHymbili omeem. Ucnonb3ylime O5si omeema cneyuasbHO omeedeHHOoe rnore.
B coBpemMeHHON BGMOTEXHONOTMYECKOW MPOMbILLIIEHHOCTU NPUMEHSIIOT PasfnYHble CUCTEeMbl Ans
nony4yeHns LeneBoro pekomMbuHaHTHoro 6enka, MCnonb3yemMoro B U3roTOBMIEHUM NEKapCTBEHHbIX
npenapatoB. OQHOM M3 TaKMX CUCTEM ABNSAETCA KynbTypa KNEeTOK KMTaWCKOro xomsiyka. Onuwnte
npouecc MNonyyYeHust KrNeToYHOM CUCTEMbl ANs CUHTe3a pPeKkoMOMHAHTHOro Genka Ha OCHOoBe

KynbTypbl KNEeTOK 3TOro XMBOTHOIO. OueHnTe, KaknmMm JOCTOMHCTBaAMM M HegocTaTkamu obnagaet
OaHHadA cuctema.

Haunbiii 1) co3gaHue reHa HETIOCPECTBEHHO PEKOMOMHAHTHOTO OEIIKa, eTo BEIICIICHHE.
OTBeT:

2) BBeZICHHE TeHAa PEKOMOMHAHTHOTO Oellka B KyJIbTYpPY KJIeTOK. MOXeT Mcmons30BaThes MeToanka Crisp-
Cas9 / reH MOXKeT OBITh BBEJICH B KJICTKH € TIOMOIIHIO TeHETHIECKH U3MEHHEHOTO BUpYyca (TO ecTh: OepeM
T'eH PeKOMOWHAHTHOTO OeJiKka, 100aBIsieM ero B TEHOM BUpYCa, 3apa)kaeM BUPYCOM KYJbTYpY KIETOK)

3) OmpezneneHeHne KIETOK, B KOTOPBIX YCIIEIIHO Npolnia "BeraBka” reHa. (JJonoaHuTenbHO K ICKOMOMY
0eJIKy MOKHO "BCTaBIATATH" reH (POCHOPUCIEHIINN/YCTOHYNBOCTH K OTIPEICICHHOMY Sy, IO 3TOMY
MIPHU3HAKy 0TOOpaTh )

4) BeIpaiyBanue KyJbTyp KJIETOK, "cOop" HeoOXomumoro Oenka

Yno0OHee Bcero UCHONIB30BaTh KIETKH OAKTEpHid, IIOTOMY YTO JUISl HUX XapaKTePHbI IUIa3MUIbI (KOPOTKHE

YYacTKH JTHK B IIUTOILIa3Me) - HET He0OOXOAMMOCTH BBOJHUT HEOOXOJUM I'eH B TJIaBHYIO KOJIBLICBYIO JHK
m (snepHyIo TMHEWHYIO HK JUTS 9yKaphuoT)

- JaHHOW CHCTEMBI:

MEJICHHBIA POCT (TI0 CpaBHEHHIO ¢ OaKTepUIMU/TprOamm)

HCBO3MOKHOCTB HMCIIOJIB30BaTh IIJIa3MHIbI

"Kanpu3HOCTh" K YCIOBHUAM (OIATH JKe, B CPABHEHUH ¢ OaKTepHAMU/TpHOaMIT)

+ CUCTEMBI:

XOMSAYKH - MJIICKOIIUTAOIIUEC. BGHOK, HeO6XOI[HMLIﬁ YCJIO0BEKY, C MEHBIIIEH BEPOATHOCTBIO BBI3OBET
HETaTUBHYIO PEAKIUIO Y TTOXO0XKeH Ha YeJIOBEUECKYIO KIETKY (0aKkTepus BeposiTHEE pacmo3HaeT "uyxkaka')

ecyiu Oesok OyaeT uMeTh He3aMedeHHbIN paHee side effect, To Ha KieTke MIIEKOIIMTAIOIIETO 3TO MOYKHO
6yl[eT 3aMCTHUTh, HC 1OBOJA 10 HUCIIBITAHUH Ha JIFOISIX.

Bepuprii  [OtcyTcTBYyeT]
OTBET
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BOIIPOC 15: JOCCE

IIpeacraBieHHbIe H300paKeHUs HILJIIOCTPUPYIOT MCIIOJIB30BAHHME PA3JIMYHBIX METOAOB U
TEXHOJIOTUH MPH UCCJIeI0BAHHU 3HAMEHHUTOI0 TPUXOIJIAKCA — IIPEeACTABUTE/Is

E4 muoroknerounbIx sxkuBoTHBIX M3 THHA [l1acTHHYATBIE (Placozoa). Beimosinure 3a1aHus,
3anmMcaB OTBETHI B CIICHHAJIBHO OTBEAEHHOE ToJIe.



6,6-

1. YcTraHoBHTE COOTBETCTBHE MEKTY H306pa)l(eHI/IﬂMI/I, npnﬁopaMn H JIEMCHTAMHU MCETOAUK,

KOTOpPbI¢ MCIOJIb30BAJINCH IIPH MOJIYYCHHH JAHHOI0 M300pakeHHs. 3aNHIINTE KAaKI0€e
NoJIy4YeHHOe COOTBEeTCTBHE B I0Jie I oTBeTa B BUJe X - Y - Z, rae X - OyKBeHHOe

o003HaueHHne n300pakeHns, Y - HoMep npudopa (apadckasi nugpa), Z - HOMep MeTOAUKH
(pumckas nudpa). BHUMAHMUE! Onnn u3 npuGopoB M 01HA M3 METOAMK — JIMIIHHe!

[TpuGopsr:

DIEMEHTHI MCTOIHK:

1. Kamepa st anexktpodopesa

|. U3roToBneHue CTEKIIHHOTO HOXKa JJIs OJy4eHUs
YJIBTPATOHKHUX CPE30B

2. 3epkanbHas oTOKaMepa ¢
00BEKTHBOM JIJIS1 MAKPOCHEMKH

I. Oxpacka 00beKTa aHMJIMHOBBIMU KPACUTENISIMHU T10
Meronay I'pama

3. CBeTOBOI MHKPOCKOIT

I11. IlpuroroBnenue arapo3Horo resis

4. D7EeKTPOHHBIH MUKPOCKOI

IV. Ucnonb3oBanue aHTUTEN, CHEIHU(PHUIESCKH
CBSI3BIBAEMBIX C CCKPETHPYEMBIM MaTEPHAIIOM, H
dayopecrupyromieii MeTKu

V. HaOmroneHue 3a TOKOMOLIMEN )KUBOrO O0OBEKTA C
HCIIOJIb30BaHNEM (ha30BO-KOHTPACTHOTO YCTPOUCTBA

VI. CkaHupoBaHu€E MOBEPXHOCTH O0OBEKTA MTyYKOM
AIIEKTPOHOB

2.1. KakoBa ¢pyHKUHUS KJIETKH, 0TMedeHHOIi nuudpoii 1 Ha pucynke b? O0bsicHuTe cBOJi OTBeT.
2.2. Onpeneure, CKOJIbKO Map HYKJIEO0THI0B COAEPKUT MoJieKyJI1a MuToxoHapuaasHoii JTHK




y Placozoa (¢ TOYHOCTBIO 10 THICSYH I1.H.).

3. OxHO U3 N300paKeHN il WIJIIOCTPUPYET UCIO0Jb30BAHUE PACIIPOCTPAHEHHOI0 METO1a
pasaesieHus cMecH MoJieKyJ1. OnuimMTe NPUHIMIIBI, JeKallue B OCHOBE JAHHOI0 MeTO/1a,
YKa:KUTe CBOMCTBA MOJIEKYJI, MO3BOJISIIOIIME UX pa3aeauThb. B kakoii cpene(cydcTanum)
OCYLIeCTBJISIETCH Mpouecc?

Hammeii  1). A- 3-1I

OTBET:
B-4 -1
B-4-VI
r-4-1v
JT-1-1

2.1) 3amacarenpHas GyHKIUS - Ha PoTOrpadUH BIKHBI JKHUPOBBIE KaTlTH

2.2) 23 000
3) aToT MeTox - anekTpodopes. B ocHOBE JaHHOTO METO/Ia - Pa3INyus B 3apsJax MOJIEKITYT, X pa3MEpOB,
CKOPOCTH JIBI)KEHHS B arapo3HOM Telie; CBOWCTBO MOJIEKYJI, IIO3BOJIAIONIEE UX PA3ACIHUTh - 3apsil, MOJISpHAs

Macca, cTpoeHue ((hopma) MOJIEKyJIIbI). ITO MPOLECC OCYIIECTBISIETCS B arapo3HOM Telle.

Bepnblii [O1cyrcTByer]
OTBET
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BOIIPOC 16: 3AINPOC ®AUJA

YBaxaeMblIil y9acTHHK!

J11st cBOETO CIIOKOMCTBHS BBl MOXKETE COXPAHUTh OTBETHI B IOKYMEHT word:
1. Cxonmpyiite oTBeTHI B (haitn word;

2. He 3a0ynbTe yka3zaTh OJIOK 331aHHS M HOMEP BOIPOCA;

3. Ins coxpanenus Haxkmute "®@ain" - CoxpaHuTh Kak - Kommsiotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, HarpuMmep: "ol1234567" - Beiopats popmat PDF.

m HHU B KOEM CJIVUYAE HE YKA3BIBATb B HABBAHUU JOKYMEHTA UJIN B CAMOM JOKYMEHTE ©®HO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pexoMeHayeM npoay0anpoBaTh (Gaiiia B 4aT IPOKTOPY.

Haunsriii otBet: 012050983.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424844_1/s/e01a648593d6458ab282f7374d7be425_ol2050983.pdf?uploaded_filename=e01a648593d6458ab282f7374d7be425_ol2050983.pdf

