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Jloporuve y4acTHHKHY,

® B 51om TecTe BaM MPEOCTABISIOTCA CIEIYIONINE 2 3a/AHKS:

3aganue | (3506am108B)
1) MHM3ydeHue 3aBHCHMOIi OT MPOMOTOpPA pPery.isiuu YKnpeccun rera. (200aioB)
2) T'enernyeckasi XapaKTepPHCTHKA B3aHMOOTHOLIEHHsI reHoTHNA 1 ¢enoruna. (156as108).

3ananue |l: HaOuroneHne MeifoTHYECKHX KJIETOK B (PUKCHPOBAHHBIX NbLILHUKAX poku. (15

6aioB)

® BnwuceiBaiiTe Bammm pe3yasrarkl 1 0TBeTHl B JIuer OTBeroB. OTBETHI, BIMCAHHBIE B TEKCT

3aJJaHMS ¢ BOIIPOCAMH, PACCMATPHBATHLCA He OyIyT.

® V6emurech, noxanmyifcra, 4To BaM MPENOCTaBIEHbI BCe HEOOXOMMMBIE MaTepHalbl JUIS

Kaskzioro 3aanust. [Ipu oTcyTeTBIM Kakoro-nmoo rmpenMeTa IoJJHUMHUTE, TIOXKAITYHCTa, PYKY.

@ HperaTI/ITe JaBarb OTBCTBI W  OWIOKUTC Balll KapaHJdall HEMEAJIEHHO II0CJIC

3aKJIFOYNTEIRHOIO 3B0HKA. Habmonarenn co6epeT 3a/laHusl ¢ BOIIpoCcaMu 1 Juct OTBETOB.

Kemaem ycrexal!
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I'EHETUKA U BUOJIOT'USA KIIETKH

IT0T l'lpaKTlfl‘leCKHﬁ TeCT COCTOUT H3 2 3alaHUH

3apannue |. (35 6aa10B)
(1) U3yuenne 3aBHCHMOIi OT MPOMOTOPA PeryJisiliii SKCIPECCHH reHa
(2) 'eneTnyeckasi XapaKTepHCTHKA B3aHMOOTHOLIEHHSI T€HOTHIA H

¢enoTuna

ITO 32JaHHUE COCTOUT U3 2 YacTen.

Maetpuansl u O6opyaroBanue

Ha kaxnoM cToJjie HaXoasaTcs

1. daroopocnekTpodoTomeTp

2. MuxkpouentpudyxkHbie npodupku (dnneHaopdsr), coaepxaiine no 50 i Kaxaoro w3
JEBATH PACTUTENBHBIX OSKCTPAKTOB, MOANMCAHHBIX MO-pa3sHOMYy. st KakJoro THra
9KCTPAKTOB MPEJOCTABIAETCS MO JIBE MICHTHYHBIE Npobupku (2 X 9 = 18 npoOupok).
[Tpo3pauHblie MPOOUPKKM MUCMONB3YIOTCS Il M3MEPEHUs KOHLEHTpaLMK Oelka, a YepHbIe

111 u3MepeHust hIroopeceHIMH.

DTUKeTKa OO0paboTka OTukeTKa O0paboTka

WT-0 Pactenne WT + guctuniarpoBaHHast

KOHTpOIIb| BOJA

Pactenne WT + 100puM
WT-1 Pacrenne WT + 1uM ropmona H WT-100
ropmoHa H

Pactenue dA + 100puM

dA-1 Pactrenue dA + 1M ropmona H dA-100
ropmoHa H

Pactrenue dAB + 100uM

dAB-1 Pactenne dAB + 1uM ropmona H dAB-100
ropmona H

Pactenne dABC + 100uM

dABC-1 | Pacrtenue dABC + 1uM ropmona H | dABC-100

ropmoHa H
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3. 12mu peaktusa bpandopn B miactukoBoi npodupke oosemom 15w (Peaktus
Bbpaadopa ucnonb3yercst Asst onpeieNieHns] KOHUEHTpaLuK Oelka)

4. 1mn 1 MM MUG (dayopeclieHTHBI# cyOocTpat aJis onpeesieHus aktueHocTH GUS) B

MUKPOLIEHTpUPYKHOU TIpoOHpKe

5. 12mi1 cron-pactBopa ainst GUS -depmenTa B-rirokyponunassl, npespamatoieit MUG B
MU) B miacTrkoBoii mpodupke oobemom 15mi

6. JIse npoGupku ¢ Mmapkepamu pasmepa JJHK (moanucannsie M, no 50 pi kaxaas) u
BOCceMb MpoOupok, conepxkanmx JIHK, pa3zpesannyto pecrpukrazoit ECORI
(moamucanubsie P1~P8,mo 50 w1 kaxkaas )

7. JIee MukpoueHTpudyKHbie podupku, noanucanHsie GUS BLu Pro BL,
COOTBETCTBEHHO.

8. Tpu mukponunerku (o oaHoi st 00bemoB 10-100uwn u 100-1000wr, 1 ogHa ¢
¢dukcupoBaHHbIM 00beMoM 20 L)

9. KopoOka ¢ kenTbIMU HaKOHEUHUKaMU 11 MUKponumneTok oobemom 20 put u 10-100p.

10.Kopobka ¢ ronyObiMu HAKOHEYHUKaMU JIJ1si MUKponuneTku oobemom 100-1000uL.

11. Armmapar ans anekrpodopesa JIHK, ocnamennsiit 1% arapo3nsiM resiem B 1X TAE

anexTpodopesHom Oydepe. Ecan Baw resib moBpexieH, NOAHUMUTE PYKY U ITO30BUTE
ACCHUCTEHTA.

12.KonTeitHep ast oTpabOTaHHBIX HAKOHEUHHUKOB

13. Pe3uHoBBIC NIEpYATKU

14. 25kioBet aJis1 GuroopocnekTpodoToMeTpa

15.Kanekynsarop

16. Taiimep

17.Kneiikas neHTa

18.Benepko 1yis naba, HAMOJTHEHHOE JIbAOM

19.ITaTtuB anst MUKPOLEHTPU]YKHBIX TPOOUPOK

20.3eneHas KapTouka

Ha o0meM cTojie HaxoauTces

1. Cucrema a1 JOKyMEHTAIMM TeJisl, OCHAIIEHHAas: ICTOUHUKOM Y ®D- cBeTa
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Oo0panenue ¢ MUKpPONMUIETKAMH

20 uL
¢uxcapos. 10-100 pL. 100-1000 pL s
aHOE
Crepmens _UOTO:KeHHE
Copoc Hepean
HakoHeyHHKa 0CTAHOEERA
Bropas
OCTAHOEKA
Juacoteii
Jep:xatens
HAKOHEYHHKA

YcraHoBka o0nema:
[ToBepHHTE CcTEp)KEHB Il YCTAHOBJIEHUS] HEOOXOAUMOTO 00beMa, KOTOPbI BUIEH B OKOIIKE
aucriesi. [lomHuTe, 4TO KaXkJasl MUMETKa MpeJHa3HaueHa Jyis OMNpeesieHHOro o0beMa, Kak

YKa3zaHO Ha Heli. He BBIXOAUTE 3a I'PaHULIbI 3TOI'O obbeMa.

[Mpumenennue:

1) HaneHbTe HAKOHEYHUK Ha MUMETKY. MSIrKO HaXKMUTE MOPUICHb [0 MEPBOi OCTAHOBKH.

2) OnycTrTe HAKOHEYHHK B PacTBOP Ha IIyOMHY 2~4MM. MeIJICHHO OTIYCTUTE MOPIICHb U
JlaiiTe eMy BEpHYThCS B HAUaJIbHOE MOJIOKEHHE.

3) BbiHbTe MUMETKY U3 XKUIKOCTH U MIEPEHECUTE €€ COACPIKUMOE B HY)KHYIO BaM MPOOHPKY.
HaxxmuTe mopiieHs 10 nepBoii OCTAaHOBKH, a 3aT€M /10 BTOPOI OCTAHOBKH J|JIs1 TIOJTHOTO
BBIXO/Ia )KUJIKOCTH U3 HAKOHEUHUKA.

4) BriHbTe MUMNETKY U3 MPOOUPKHU U 0cBOOOAMTE NoplieHb. COPOChTe UCTIONb30BAHHBIM

HaKOHCYHUK B KOHTCﬁHCp JJIs1 OTXO10B, HAXKMMas Ha CTCPIKCHb C6paCBIBaHI/IH HAaKOHCYHHKA.
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HucTpyKius 1o noJjib3oBanuio ¢uioopocnexkrpodoromerpom (n3mepsieT ¢uiroopecieHIHIo

MU u aGcopOuuro 0eakoB npu 595um)

A Aepxartenb KHOBeThl ANA U3MepeHna benka

B: [OepxaTenb KOBeTbl ANA usmepenus eayopecuexyun MU

FCT BbIGOp hyHKUWUKN

Oxomko BL: ycTaHOBKa Hyns
OHCILTEs

TS: wu3mepeHue npobbl

PWR: Bxkniwo4yeHue/BbIKNIOYEHUE

IIpoBenenue u3mMepeHus:
BazkHo: He HoTparuBaiiTech 10 CBETONPOMYCKAIOLIMX MOBEPXHOCTEH KIOBETHI

1) Haxmure knonky PWR (O ) ang skmouenus npuGopa. OKOWIKO AMCIUIES BKJIFOYAETCS
rocJie 3ByKOBOTO CUrHaa.

2) JInst ycTaHOBJIGHUsI HyJIsl, BCTABBTE KIOBETY C KOHTPOJBHBIM pacTBOpoM (cM. [Ipumedanue)
B COOTBETCTBYIOLIYIO s4eliKy (i W3MepeHWs KOHUEHTpaluuu Oellka HCTOJNb3ylTe
Jepkatenb KioBeT A, a st usMepenus ¢uyopecueHunn (aktuHoctu GUS) nepixkarteib
kioBeT B). MHamkaTop KioBeT OyJeT MOKa3biBaTh COOTBETCTBEHHO 3Hauku W s

nepxarens A u T ana nepxkarens B.

IIpumeuanmue: Bam  mpenmocrtaBnsiercss  IBa  KOHTPOJBHBIX ~ pacTBopa B
MUKpOLIEHTpUYKHBIX TMpodupkax, noanucanueix GUS BL u Pro BL,
COOTBETCTBEHHO /ISl YCTAHOBKM HyJisi npubopa TMpH  HM3MEPEeHUU
aktuBHocTH GUSH coneprxanus 6eska, COOTBETCTBEHHO.
3) Haxxmurte kHonky BL u nocne nosisiaenus Ha auciuiee udp 0.0 3aropurtcst KOHTPOJIbHBIN
3nauok (U).

4) lns uamepeHusi oOpasiia, BCTaBbTE KIOBETY € 00pa3lioM B TOT K€ Jepareiib U HAXKMHUTE

kHOTIKY TS. PesynbraT BhicBeTHTCS Yepe3 5-10 cexyHn, a B OKOIIKE JUCTUIES MOSBUTHCS

3HAYOK (I[)
5) Jlns BeIKJIHOYEHHsT MpubOpa HaxkmuTe W He oTnyckaite kHonky PWR 10 mnosiBieHus

3BYKOBOI'O CUI'HaJia.
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HNHcTpyKuus noJ/ib30BaHus aNNapaToM Juls rejab-jjiaekrpodopesa THK
1) BHecute 06pa3iibl nmunetkoit oobemom 20 Wi B TyHKH 11 00pas3iioB.

2) Y6enuBUIKCh, 4TO NPUOOp BHIKIIKOYEH (BKJItOUaTE b HaXoauTes B nojoxxenun OFF),
3aKpOWTE KPBILIKY KAMEpBHI.
e, ON —mam OFF
Crenaiite 3TO ClieyrOIIUM 00pa3oM:
(1) BHauane BCTaBbTe BBICTYIIBI KPBILIKK B COOTBETCTBYIOIUE OTBEPCTHS KaMepbl st

anekTpodopesa.
(2) 3aTem 17151 3aKPBITUS KPBILIKK TIOBEPHUTE €€ Ha ceOsl.

5) B sTom skcniepuMeHTe Bpemsl MpoBeaeHHs diekTpodopesa 10mKHO cocTaBuTh 30 MUHYT.

[Tocne okonvyanus snekTpodopesa BuikimounTe npudop (nonoxxenne OFF).

Download from http://bioolimp.narod.ru 7
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Yacts |. (20 6annoB) Hcnosb3oBanue penoprepnoro rera GUS, caiuToro ¢ npoMoropom
reda X, JUIsl aHAJIN3a BJIMSTHASI TOPMOHA HA YKCIPECCHIO TeHAa U XapaKTepPHCTHKA

YyBCTBHTE/JIbHbBIX K TOPMOHY 3JIEMEHTOB IPOMOTOpA.

Pactenus oTBevaroT Ha JeHCTBHE TOPMOHOB IMYTEM PETYJISLMN TOPMOH-UYBCTBUTEIBHBIX
reHoB. BHyTpu mnpomoTopa reHa crneuuduueckas mnocienoarenbHocth(u) JIHK, T.H. Cis
AIIEMEHT, OMpejiesiseT HY)KHOE BpeMsl M YPOBEHb SKCIIPECCHU reHa. Perymnsiius B nepByro
ouyepellb  KOHTPOJHUPYETCS TOPMOH-UYBCTBHUTENBHBIM  (pakTopomM(aMH)  TpaHCKPHIILHH,
KOTOpBIHi(e) crienn(prUecku CBA3BIBACTCS C 3TUM y4acTKOM, PUBO/S MO0 K aKTHBALMH, JIMOO
K TO/IABJICHHIO DKCIPECUU T'eHa.

B oarom 3amaHuu BBl Oyaere MCCIENOBaTh TOPMOHAJIBHYIO PEryJsSILIMIO TOPMOH-
yyBcTBUTEIbHOTO TeHa X pactenust Arabidopsis. Jlnst oOHapyxeHHs y4acTKOB, TOPMOH-
YYyBCTBUTEJBbHBIX y4acTKOB (CiS-a1eMeHTa(0B) )B MPOMOTOpE M JJIsi MOHUMAHUS MEXaHU3Ma
TOPMOHAIILHOM PEeryJisiliiy SKCMPEcCuu reHa X, nMpoMoTop reHa X ObuUl pa3zesieH Ha TOMEHBHI
A~C (kaxaplii 13 5THX JOMEHOB MOXeT (YHKIMOHUPOBATh KaK dHXaHCep, CailjieHcep WJH
MUHHMaIbHBIM npoMoTop.) Kpome Toro, ObUIM cO3AaHBl pa3HOOOpa3Hbie TPAHCTEHHBIC
pactenust Arabidopsis, skcnpeccupyroie penoprepHbiii reH GUS (-rirokypoHuaassl) moj
KOHTpOJIEM pa3JIMYHbIX YYacTKOB MPOMOTOpa, Kak [MoKa3aHo Ha auarpamme Hibke. GUS
obpasyeTcsi B TOM cliyyae, eclid poMotop reHa X aktuBupoBad. ®epment GUS npesparaet
MUG B MU u ero akTHBHOCTb MOXKET OBITh M3MepeHa KOJUYECTBEHHBIM omnpejaeneHuem MU

npH MoMoLIH GIIOOPOCHIEKTPOPOTOMETPA.

| " TpaHCEpHMIITHA
wr (A ] B |[c H CGUS |

dA | B [ ¢ H GUS |
dAB ¢ H GUS |
dABC —| Grs |

< Yersipe TpaHcreHHbIx pactenust Arabidops's, Hecylue pa3nryHbie pernopTepHbIe

KOHCTPYKUMH>

Download from http://bioolimp.narod.ru 8
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Q1. B nepBom sKcnepvMeHTe Bbl JOJDKHBI peliuTh ABe 3aaaun: (1) oOHapy»XHTh ydacTOK
MPOMOTOpa, COJIep KAl YyBCTBUTENbHBIH K TOPMOHY CiS-ajieMeHT W (2) ucciaeaoBaTth
a¢ddeKT paznTuMuHBIX KOHIEHTpaluii ropMoHa H Ha sKcmpeccuio pernopTepHoro reHa. Bee
tpaHcrennsie pactenus (WT, dA, dAB, u dABC) 6bun o6pabotanst inbo 1 pM, nmubo 100
pM ropmona H. Jlns ouenku ypoBHs akcnipeccud GUS Obiin MpUroToBIeHBI SKCTPAKTHI U3
0o0paboTaHHbIX pacTeHui (cM. Tabauily B pa3aeie Matepuainsl 1 OGopynoBaHue).

[Ipy nomommM MmeTona, OMUCAHHOTO B CIEAYIOLIEM pa3jieie, H3MEepbTe YPOBEHb
(droopectieHIIMM W TIOTJIONIeHHE TipU 595 HM KaXX[A0ro W3 PAaCTUTENBHBIX DKCTPAKTOB
oobemMom 50 pi. OcHOBBIBasICh Ha 3THX HM3MEPEHUsX, ompezenute coaepxanue MU (B
amosisix  MU/50 pn  pactutenbHOro 9KcTpakTa), KosimuectBo Oenka (B pr/50 i
pacTUTEJILHOTO 3KCTpaKTa) M paccuuraiite akTBHOCT GUS @ HMosbax MU/ur Genka B
MHH) JUJIs KaXIOro BSKCTpaKTa. 3amnuiiuTe Baliu pesyibraThl B <labmuiyy 1> B nucte

OTBETOB JIJIsl OJTyueHust oTBeTOB Ha Borpockl Q1.1, Q1.21 Q1.3.

N3mepenue ¢urroopecueHiuu u onpeaesienue cogep:xkanuss MU

1)-1. Bkitouute ¢uiroopocneKTpohoToMETp U yCTaHOBHUTE HyJib, BHecs B KtoBeTy 500 1
KOHTPOJILHOTO pacTBopa, noanucanHoro GUS BL.

1)-2. JIo6aBbTe KO BCeM PaCTUTENIbHBIM SKCTPAKTAM, HAXOSIIIUMCST B MUKPOLICHTU(YKHBIX
npobupkax (kaxzaas npodupka copepxut 50 [t 3KcTpaKTa), MPUrOTOBICHHBIX U3
KOHTpOJbHOTO(WTO) 1 00paboTaHHBIX TOPMOHOM TPAHCTEHHBIX pacTeHHid, mo 50 i 1
MM pactBopa MUG u TmiaTe1bHO nepeMeniaiiTe MmyTeM JIErKOTro MOCTYKUBAaHUS.
Hauunaiite ¢ npobupku, nomeuennoit WT-O, u npogoskaiire B mopsiake,
MpeICTaBICeHHOM B Tabnuiie Martepuanbl 1 000pynoBaHueE.

1)-3.[IpouHkyOupyiiTe peaklIMOHHYIO CMeCh IPU KOMHATHOM TeMIlepaType B TeUCHHUE
10 MunyrT.

1)-4. OctanoBute peakiuio godasnerueM 900 pn cron-pactBopa (1M kapGoHaTa HaTpus B
oydepe anst skcrpakumn GUS) B kaxabie 100 pi peakiMOHHOM CMeCH B TakoM e
nopsizike, uto u npu aodasnennn MUG.

CMmemaiiTe NoCTYKHBAHHEM.

1)-5. Bozpmute mo 500 pn mnosnydyuBIICHCS CMECH M3 KaXAOW MPOOMPKM U H3MepbTe

(haroopecteHIMIO P MoMoIHy GIroopocnekTpodoTomMeTpa.

Download from http://bioolimp.narod.ru 9
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1)-6. Onpenenure coaepxanne MU B oOpasiie, KCOJB3ysl MPUBEACHHYIO Hibke (opmyy.
3anuimute 3HaueHue (ayopecueHMM U BHecuTe coaepkanue MU B TaGnuiry 1 B nucte

OTBETOB. DTO KOJMUECTBO oOpa3yercs B KaKAoM K3 S0 LT pacTUTENBHBIX SKCTPAKTOB.

Y=004X+25
Y: koanuectBo MU (umoss/ 50 ul skcTpakTa pacteHus).

X: namepeHHas droopecueHuus [u3 mwara 1)-5]

N3mepenne noraomenne npu S95HM u onpeaesieHne coaep:kaHus 0elka

2)-1. Bxmouute ¢uroopocnekTpodoTOMETp M BbICTaBbTE HyJNb, BHecs B kioBety 500 pL
KOHTPOJIBHOTO pacTBopa, noanucanHoro Pro BL.

2)-2. Bo3bMHTEe MUKPOLEHTPUDYIKHYIO TIPOOUPKY € KCTpakToM (Kaxkaasi MpoOUpKa CONEPIKUT
50 w1 acTpakTa), MPUroTOBICHHBIM M3 KaXK0T0 TPaHCTEHHOTO pacTeHUs, 00pabOTaHHOTO
rOpMOHOM, M TwiaTenbHo cmewaite ¢ 950 pn peakrtusa bpaadopa. ITpounkyoupyiite
CMech MpHU KOMHATHOM TemrepaTtype 5 MUHYT.

2)-3. Bo3bmute 500 1 m cMecy4eHHOMN U3 KaX0i MPOOUPKHU M U3MepbTe adCcopOLIMIO MpH
595 um npu nomowu ¢aroopocnektpodoromeTpa.

2)-4. Omnpenenute KoaM4ecTBO Oenka Mo (opmyrie, MPeAOCTaBICHHON HIKe. 3anuiliuTe
3HaueHue abcopbuum npu 595 HM u paccuuraiiTe comepkanue Oenka B Tabmuue 1 B
JIUCTE OTBETOB. DTO KOJMYECTBO OeNKa HaXOAWTCS B KaXIOM PacTHTENLHOM SKCTpPaKTe

oowvemom 50 pu.
Y =98X+2.8

Y: conepkanue 6enka (ur/50 uL skctpakTa pacteHus).

X: u3mMepeHHoe 3HaueHue abcopouuu npu 595HM B pacTBope [u3 stana 2)-3].

Download from http://bioolimp.narod.ru 10
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Onpenenenne akTupHoctn GUS

3)-1. YuureiBas, uto peakuus pepmeHra GUSnposoaunace B Teuenne 10 MuHyT [cpaBHUTE C

1)-3], paccuuTaiite aktuBHOCTE GUSB HMO11x MU/Ur 6enka B MUH | 3alUIINATE

BCJIMYMUHY B Ta6n1/1uy 1B nucTe OTBETOB.

Ta6anna 1 6yaer oneHena B 9 6a/1710B.

Q1.1. (4 6anna) OCHOBBIBASICH Ha BALIMX pe3yJbTatax u3 < Tabimupl 1>, Buecute 3nak (V) B

COOTBETCTBYIOLIYIO KJIETKY Uil Kaxx1oro pacteHus B Tabnuue Q1.1B nucte OTBETOB.

IIpumeuanue. - cCTUMYNSLMS. BO3pacTaHKUE SKcIpeccuu reHa X 6osiee yem B 3 pa3a

- HCT BJIMSIHMSI: BO3PACTAHUE 3KCIIPECCHUM I'eHa X MeHee yeM B 3 pa3a

Q1.2. (66ammo = 2% 3) Ha ocHOBaHMU clielaHHBIX BaMH paHee BbIBOIOB Bonpoce Q1.1
OTpeIeNIUTe PEerysaTOPHYIO QYHKLHIO (FHXaHCep, cailjieHcep UM MUHUMAJIbHBIN

MpOMOTOp) Kaxa0ro Cis-snementa (A~C). OTMeTbTe 3HaKOM (V) COOTBETCTBYIOIIYIO

kieTKy B Tabnuue Q1.2B nucte 0OTBETOB.

Q1.3 (1 6ann) Kakum obpazom ropmon H B konuentpaimu 100 M perynupyer sKCrpeccuro
reHa X? OcHOBBIBasICh Ha pesynbratax u3 <labmuipl 1>, onpenenure oOpa3 aecTBUs

ropmona H. Buecute 3nak (\) B cooTBeTcTByfomyto kieTky B Tabmnue Q1.3 B nucre

OTBCTOB.
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Yactp Il. (15 6annoB) AHaiu3a B3aHMOCBSI3H MeXKIY TFeHOTHIOM H (PEHOTHIIOM H

npejcKa3’aHHe 4YacTOThl ajljesieil TeHa ¢ HCIOJb30BaHHEM ypaBHeHHUsi Xapau-

BaiinGepra.

Q2. I'en Y kogupyet 6eJioK, peryaupyrommuii pocT pacteHus. Ha npeacTaBieHHON HUKE cxeme

I/I306pa>KCH KOI[I/IpyIOH.[I/Iﬁ ydacCTKa reHa Yu npoucumeaas BHyTpd HEro Toue4yHasd MyTalus.

1.0 kb

A J

¥ 3

0.6 kb 0.4 kb
»lq

Konupywwaa obnacts reda Yy

GGATTC

l TouevHan HyTauuAa

Y4acToK y3HaBaHWUA

GAATTC (EcoRl)

Hmeetcst Bocemb pacteHuit kak ¢ romMo3urotHeiM (YY wiu YY) tak u retepo3uroTHeiM (Yy)
FEHOTHUIOM, MPOSIBISIFOIIMX KaK JUKHIA, TAK M KapJMKOBBINM (HU3KOpocibiil) deHoTumsl (Y:
aJyeNb JUKOTo THMA, Y: MyTaHTHBIN anjens. OTu 0003HaueHus Y U Y He yKa3blBalOT Ha TO,
KakKoi W3 ajjeseil He sBIsIeTCSl HOMMHATHBIM.). JI7si aHalu3a TeHOTHNA STHX PAaCTeHU
KoIUpyroumii yuactok reda Y enuuunoit 1 Kb Obu1 ammuinduuuposan npu nomotnu [TLP.
3areM 3TOT ¢parmMeHT ObuT 00paboTaH pecTpUKIMOHHBIM (epmeHTom ECORI, kotopsrit
paspe3aer y3HaBaemyro mnocienoBatesbHocTh GAATTC. B rede Y Her apyrux caidToB
y3HaBaHuUsi pectpukrazoii ECORI, kpome caiita, KOTOpBI MOSBUJICS B pe3yJbTaTe 3TOM
mytauuu. llpoBeaute MO MpenOCTaBIEHHOMY HW)KE TMPOTOKOMY Telb-3J1eKTpodope3

npoayktoB [1LIP, o6paGoranneix ECORI. E

I'enoTunupoBanue rena Y npu nNomMouru iekrpodopesa

IIpumeuanue: Bo Bpems 3Toro skcniepumMeHTa paboTaiite ToJibKo B iepyarkax !!!
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(1) Bam mnpemocraBnsieTcsi AecsiTb MPOOUPOK i MHUKPOLEHTPUDYru: JBe MpOOUPKU C
mapkepamu pasmepa JIHK (M) u Bocemb npoOupok, coaepxaiux odpaboraHHbie ECORI
nponyktel TP u3 pactenuit 1~8 (P1~P8¢ootBercTBeHHO). JIBUrasich ciieBa HampaBo B
nopsake M, P1-P8, u choBa M, BHecute no 20 pn u3 50 pn pactBopa JJHK u3 kaxnoi
NpoOMPKHU B KXKAYIO JIYHKY B TOTOBOM arapo3HOM rejie B npubope s anekTpodopesa.
Hcnonesyiite Mukponumnetky oobemom 20 . UcnonesyiiTe mist Kaxxaoi npoObl HOBBI

HAaKOHCYHUK.

PacTtBop ¢ mapkepamu pazmepa JIHK conepxur ¢pparmenrsl IHK pnunoii 0,.4; 0,6u 1,0
kb. Bydep nns nanecenuss THK u kpacurenp mns JIHK yxke HaxomsaTcst B Kakaoi
npoOupke.

(2) CnenyiiTe MHCTPYKLMU MO MOJBb30BAHHUIO MPUOOpOM sl renb-snekrpodopesa JTHK ans

3aKpbIBaHUs puOopa, BKIKOYEeHHUs pubopa v MpoBeieHus diekTpodopesa.

Hauunas snexrpodopes, yoenurecs, uro npudop BkitodeH ( unaukarop LED ropur) u Ha

TUIATMHOBBIX AJIEKTPOAax 00pa3yroTcs My3bIpbKH rasa.

(3) IMpoBoaute snekrpodopes B Teuenre 30 MuHyT npu Hanpsbkenuu “Half”.

* BHUMAHHE: Bo Bpems xo1a yiekrpodopesa Boinonsiite 3AJJIAHUE | !!!

(4) Bpikmrounte npubop. 3areM MOJHUMHTE 3€JeHYI0 KAapTOYKY JUis TOro, 4toObl Oblina

caenaHa gororpadusi arapo3HOTO Tes.
** ACCUCTEHT MpPEeIOCTaBUT BaM KOpOOKy Al MepeHoca rensi. YOenuTech, YTO OHa
MOANKMCaHa BalllkM KOJIOM CTYyJIEHTa.

(5) Korna Bbl nosyuute oTtorpaduio arapo3Horo rejis, NPUKPENUTe €€ B COOTBETCTBYIOIIEE
mecto Q2.1 B auMcTe OTBETOB MpU MOMOILM KJeHKoi neHThl. [loanuimmre HOoMepa
kaxxaoro pactenust (P1- P8) Hax kaxmoii nopoxxkoit pororpaduu resns.

(6) B Tabmuue Q2.2 B snmcte oTBeToB moctaBbre 3makk (V) uisi 0G03HAuUEHMs pasmepa

¢parmenroB JIHK 1 reHOTHUIOB Ka)/10T0 pacTeHMUs.
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Q2.1. (3 6anna) [lpukpenuTe PUCYHOK arapo3HOro Telisi He 31echb, a B COOTBETCTBYIOLIEM
MecTe B jucte oTBeToB. [lommumure Homep Kaxmoro pacteHust P1-P8 wanm kaxmoit

JOPOKKOM CHUMKA arapo3Horo reJist

Q2.2.(4 6anna = 0.5% 8) Onpenenute pazmep pparmentoB JIHK u renotunsr (YY, Yy uiu yy)
Kkaxcaoro pactenus. [ToctaBbre 3Hak (V) B cooTBeTcTBYIOIIEiH Kietke B Tabnuue Q2.28

JIMCTC OTBETOB.

Q2.3. (2 6anna) OcHOBBIBasICh Ha FeHOTUIIC U (PEHOTHIIE KAXKIOro pacTeHus, AaHHoro B Q2.2,
NPEANOJIOKNATE XapakTep MyTaluu. BHecure 3HaK (\/) COOTBETCTBYIOIIYIO KIETKY B

Tabnuue Q2.3 B 1HUCTE OTBETOB.

Q2.4.(2 6anna) Ecnu ckpectutb Pactenune 1 ¢ Pactrenunem 3 (M3 Q2.2),kakoBa BEpOSITHOCTh
(%), uto B MOTOMCTBE OYAYT KApJIMKOBBIE pacTeHHUs ? 3aMUIIUTE Balll OTBET B JIUCT

OTBCTOB.

Q2.5. (4 6anna = 2 x 2) BoceMb pactenuit uz Q2.2 npeactapistor coboii nomyJsiiuio. Eciu
dTa TOMyJsuus B cienyromeM mnokojgeHun obOpasyer 10,000 pacrenuii, kakoro
KOJIMYeCTBA  FeTEePO3UIOTOr0 M KApJIMKOBOTO  MOTOMCTBA  MOXHO — OXKHUIATh,
coorBeTcTBeHHO?  (CuMraiite, 4YT0 9Ta TOMYNALUMS YOOBJETBOPSIET YCIOBHUSIM

nprMeHuMocTH Gopmysiel Xapau-BaiinGepra.)
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BAJJAHUE 1l. (15 6aasoB) HaoG/rwoaeHue MeiloTHYECKHX KJIETOK B

(puKCHPOBAHHBIX NBIJIBHUKAX P/KH

< MartepHna/ibl H HHCTPYMEeHTbI> KosnuectBo

1. CBeToBOI MUKPOCKOIT C 00ObEKTUBAMHU

4X, 10X, 40X u 100X 1
2. ®uKCHpOBaHHBIC MBUILHUKY PXKHU B My3bIpbKe 2
3. HaGop npenapoBaibHbIX UIJ 1
4. TlpeameTHOE U MOKPOBHOE CTEKJIA no 5 KaXxxaoro
5. @unbTpoBasbHas Oymara (auameTpoM 7 cm) 3
6. [Tunner 1
7. Kepamuueckast nianTka 1
8. UYamka [lerpu (auametpom 6 cm) 1
9. KanenbHuua ¢ pacTBOPOM alleTOKapMHHA 1
10.Kapanpaim 1
11.JlacTuk 1
12. OngHopa3zoBasi MIACTUKOBASI MUTIETKA 1

13.KpacHas kaprouka

< O0bsicHeHHE>
Bbl Oynere HaOmomaTe TMpW MOMOIIM CBETOBOTO MHKPOCKOTA MEHOTHUECKHE KIETKH B
(YKCUPOBAHHBIX MBUIBHUKAX pKH. [IpIbHUKY ObLTM BEIOpaHBI HAa OTpe/iesieHHOM (pa3e meiio3a

u 3adukcupoBanbl 70%3TaHOIOM.
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< 3aganue- IlpexBapuresbHblii 0630p >

(1) Haiigure npu nmoMouy MUKPOCKOTA KJIETKH MBLUILHUKA, B KOTOPBIX MPOMCXOAMUT Melo3. Ha
OTBEJICHHOM [IJIsl 3TOTO MeECTe B JIUCTE OTBETOB HApHUCyHTE MEHOTHUYECKYIO KIETKY,
HaOmoaaemyto Bamu nipu yBesnuueHun B 400pa3 (Q3.2)

< Xon paboTbi>

(1) VYOeautech mnepen HayajioM pabOThl, YTO B My3bIpbKE HAXOAATCS JiIBa MaJleHbKUX
3a(hUKCHPOBAHHBIX MBUIbHUKA.

(2) Bo3bMmuTe ¢ moJiHOCa KepaMHYECKYIO TUTUTKY U TIOJIOKUTE Ha Hee TPeJMEeTHOE CTEKJIO.

(3) Hanee cnenyiite ykazaHusM, MPUBEICHHBIM Ha KapTHHKE HIKe. PaccMoTpuTe mosry4eHHbI#H
npenapar noja MHUKpockornoM npu yeenudenud B 100 pa3 u Haliaure mo kpaiiHeil mepe
OJIHY KJIETKY, HAXOJSIILYIOCSl Ha OJTHOM U3 CTaJnii Meio3a. 3aTeM pacCMOTPHUTE ATy KIIETKY
npu ysenudenuu B 400 pa3 u caenaiite 3apucOBKY Ha MPEJOCTaBIEHHOM MPOCTPAHCTBE B
aucte otBetoB (Q3.2). YOenurech, 4To 3Ta KJETKAa HAXOAMUTCS B LEHTpPE MOJIS 3PCHUS
MuKpockona. [Tocie Toro kak Bel 3aKOHYMTE PUCOBATh, MOJHUMHUTE KpacHyto KapTouky. K

BaM TMOJIOMIET aCCUCTEHT U CAEJIAET q)OTorpa(bmo Ballero mnpernapara rnoa MUKpOCKOIOM.

1 2 3 4
W
npegMeTHOE
CTeKNbIWKO
3 3
—_— — —_—

MepesepHuTe 2-3 pasa npobupky, BelHbTE 13 yaLlku MeTpu KanHuTe Kannio aueTokapMuHa
cofepallyto ABa 3adMKCMPOBaHHbIX MMHLETOM OAWH NbINBHUK 1 Ha NbINBHUK.

NbiNbHUKA U 3aTeM OCTOPOKHO NOMoXKUTE ero Ha NpegMeTHoe

nepeneiiTe ee CoaepXMMOE B CTEKMLILWKO.

ManeHbKyto yalky MeTpu.

8
5 6 7
huUnbTpoBansHan MOKpOBHOE
Gymara CTEKNbLILWLKO

PaspbiBaiiTe NbINbHWK
M#Arko HaxMuTe Ha

npenapoBanbHbIMK HakpoiiTe pasgaBneHHble ®
MNbTPOBaNbHYH
UrNamu B TeueHue 1-2 KNETKN NOKPOBHSIM Bvma pnam:. e)h; PaccmoTpuTe Ball
cTeknbIWKoM. MonoxuTe ymary E npenapart nog
MUH 1 yfanure cuneTpoBaneHy Bymary MUKPOCKOMOM

AUWHKIA Mmycop (Takol Kak

KNETKM CTEHKM NblAbHKUKA)
npenapoeanbHON UrONoMH

Ha GMAbTPOBaNbHYO
bymary

Ha NOKPOBHOE CTEKMNbIWKO.

< IIpoueaypa noJiydeHusi npenapara u Ha0/110AeHUs] MeiiOTHYECKHUX KJIETOK B

(puxcupoBaHHBIX NBLIbHHKAX >
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IIpumevanus:

1. Ha craguu (1) eciv Bam He yaanochk BBUIMTH MBUTBHUKY B yainky [letpu, BepHUTE 4acTh
pacTBOpa B COCY/ € OMOLIbIO OAHOPA30BOM MIACTUKOBON MUIETKH U IOBTOPUTE CTAIUIO
Q).

BynpTe BHUMaTEbHBI, YTOOBI HE Pa3pyIIUTh NBUIBLEBOI MEIIOK Ha cTaauu (2).

3. Jlns ynanenus u3dbitka 70%cnupTa Ha ctaauu (3) Bbl MOXKETE UCTIONIB30BaTh
¢unbTpOBaNbHYIO OyMmary.

4. Ha craauu (7) He Ha)kKMMaiTe Ha MOKPOBHOE CTEKJIBILIKO CJIMIIKOM CHJIBHO, YTOOBI He
pa3aBUTh KJIETKH /WM MOKPOBHOE CTEKJIBILIKO.

5. Bawm paetcs 1Ba nblibHMKA U1 IPUTOTOBJIEHUS Ballero npenapara. Eciv Bam He
yZajaoch caenaTh XOpPOLIMi Mpenapar ¢ MepBbIM MbUTBHUKOM, MOBTOPUTE MOXKajyicTa
NpoLEeypy, UCTIONb3Ys BTOPOH MbUIbHUK. OHAKO UMENTE B BUAY, YTO BpeMs s

Balll€ro 9KCIEPpUMEHTA OrpaHUYCHO.
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Q3. OTBeTbTe Ha clIeAyIOLIHE BONPOCHI.
*Baxxno: Bbl yBuanTe T0J] MUKPOCKOTIOM JIBa THIA KJIETOK, Kak rmoka3aHo Ha Pucynke Q3.
OOGo3HaueHHbIE KPY)KKOM KIETKM OCYIIECTBISIIOT Meio3, B TO BpeMs Kak

OCTaJIbHBIC KJICTKH ABJIAIOTCA KJICTKaMH CTCHOK IIblJIBHHUKA.

400X

Pucynok Q3.IIpumepsbl KJ1€TOK, OCYIIECTRISIONINX MEHO03,

Ha6H}0,Z[aeMBIX oA MUKpPOCKOIIOM

Q3.1. (1 6amn) B Kakux KIeTKax ocyIIecTBsieTcst Meito3? OtmeTsTe 3HakoM (V) npaBuiibHYyIO

KJIETKY B JIMCTC OTBETOB.

Q3.2.(8 bannos) Hapucyiite oiHy KJIETKY, OCYIIECTBIISIOUIYIO Mei03 npu yBenunueHuu B 400
pa3, B 1ucte oTBeTOB. He aenaiite moanuceil K pucyHky.
Baxkno: o5Ta KJeTKa JODKHA HAaXOAMTCS BO BpeMsl 3apHCOBKM B LIEHTPE TMOJsS 3pEHHUS

MUKPOCKOIIA.

Q3.3. (4 Ganna) Ha kakoii cragmu meifosa maxomsitesi kiaeTku? Ormerbre 3uakoMm (V)

NPaBUIBHYIO KJIETKY B JIUCTE OTBETOB.
Q3.4. (2 6anna) Kakoe xonauuectBo JIHK Haxoautcs B KJieTKaX, OCYHISCTBIISIOIIUX MEHO3,

KOTOPbIC BbI Ha6mo,uam/1 oA MHUKPOCKOIIOM, KW B KIJIIETKaX CTCHKW IblJIbHUKA,

cooTBeTcTBeHHO? OTMETHTE 3HAKOM (V) NPABUIIBHYIO KJIETKY B JIMCTE OTBETOB.
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