OBIIUI BAJJ 62 u3 100 6a1;10B

Bomnpoc 1: 3anpoc HeCKOJBLKHX OTBETOB

Brioepure BCE npaBuiibHbIE OTBETHI.

[lepBbie ucaHCKKE TOProBIIbI, OTIpaBuBIIKECs B KOXHYI0O AMEpUKY, MOTJIH BE3TH C 000 Ipy3
JlaHHBIE OTBETHI:

[Huyero He naHo|
Bepnbie oTBeTHI:

AnenbCUHOBOM LIEIPhI

Kode
Bomnpoc 2: 3anpoc HeCKOJbLKHX OTBETOB
1.
Brioepute BCE npaBuiibHbIE OTBETHI.

Kakwne n3 HHKCTICPCUYNCIICHHDBIX OHOJOIHYECKUX MOJICKYJI MOT'YT BKJIFOYAaTh B CBOM COCTaB (I)OC(I)Op?
Z[aHHLIe OTBCThI:

[Huuero He nano|
Bepnbie oTBETHI:
a.

Hykneotnasl

JIntmmaer

benxn

Caxapa



HyxnenHoBBIE KHCTIOTBI
Bomnpoc 3: 3anpoc HecKk0JIbKHX OTBETOB

Boioepute BCE npaBuiibHbIe OTBETBI.
VY oxHoro u3 BUIOB 3eneHoi Bogopociu Ulothrix ramera comepxur B simpe 10 xpomMocom.

CJ'IG,Z[OBaTeJ'IBHO, Y 3TOT'O BHJa B HOpME

JlaHHBIE OTBETHI:

[Huyero He naHo|
Bepnbie oTBeTHI:
a.

3oocmopsl copepxat 10 xpomocom

Krnerka cnoeBuiia Ha ctaauu G2 unrepdassl cogepxkut 10 xpomocom

Krnerka Ha craguu anagassl BTOpOro AeieHus Meiiosa coaepxut 20 XxpoMocom

Bonpoc 4: 3anpoc HeCKOJBLKHX OTBETOB

1.

Boi0epute BCE npaBuiibHbIC OTBETBI.

Ha YCTBCPTOM TpO(I)I/I‘IeCKOM YPOBHEC B MUIIEBOM SN MOXKET pacnojiaratbCsd
Z[aHHLIC OTBCThI:

[Huuero He nano|
Bepnbie oTBETHI:
a.

ScTpeb-TeTepeBsITHUK

ITyxoen

Jlox1eBOM 4epBb

Bonpoc 5: 3anpoc HecK0JIbKHX OTBETOB



Brioepure BCE npaBuiibHbIE OTBETHI.

Yepes KOxKHBIN Oapbep B OpraHU3M YeJIOBEKa MOTYT MIPOUTH

JlaHHbIE OTBETHI:

[Huyero He naHo|
Bepnbie oTBeTHI:

b.

Buramuu D

JInynHKa MIMCTOCOMBI

Bona

Jlanoaun

ompoc 6: 3anpoc HeCKOJbLKHUX OTBETOB

1.

Boi0epute BCE npaBuiibHbBIC OTBETBI.

Br16epuTe )kxMBOTHBIX, O0Jiee WM MEHEee OTAAJIEHHbIE MTPEIKK KOTOPHIX KOI'/1a-TO UMEIHN pPa3BUThHIE
KPBUIbs ¥ OBbUIN CIIOCOOHBI K MOJIETY, HO MO3/IHEE YTPATUIIN 3Ty CIIOCOOHOCTb.

JlaHHbBIE OTBETHI:

[Huuero ne nano|
Bepnbie oTBETHI:

b.

Omy

brnoxu



Bomnpoc 7: 3anpoc MHOTOKPaTHOTO BBOJAA MPOMYILIEHHOT0 TEKCTA

[Tepen Bamu M300pakeHUs Pa3IMYHbIX CTaJAUNH HEKOTOPOIO MPOoIecca MPOTEKAIOIIETO Y PAaCTCHHIA.
PaCCMOTpI/ITC PUCYHKHU U BBITIOJIHUTC 3aJIaHUS.

HEPs4d SEVN ISUUREASTHNN PESINTSHDR CIadny BSRUIUpUIU 1TPUUSTUY 1IPUISREUSIU Y pacisenn. race

1. YcraHoBuTe npaBUIIbHBIN NOPSAIOK CTAAUI pa3BUTHS CEMEHH, HAUMHAs ¢ caMoil paHHel. OTBeT
3alUIINTE B OTBEICHHOE T0JI€ B BUJIE MOCJIEI0BATEILHOCTH OYKB 0€3 3HAKOB MIPEMUHAHUS U
pOoOENIOB, PETHCTP HE BaXKEH.

Ortger: [M]

2. BeibepuTe BepHBIC XapaKTEPUCTHKH TIPEICTABICHHOTO TpoIiecca (OTBET 3aIUIUTE B OTBEIACHHOE
MoJie B BUJE MOCJIEIOBATEIbHOCTH JJATUHCKUX OYKB B angaBUTHOM MOpsAIKe O3 3HAKOB
NPEMUHAHUS U TIPOOEIIOB, PETUCTP HE BAXKEH):

a. OnpUTeHNE U OTUIOJJOTBOPEHNE MTPOUCXOASIT HE CHHXPOHHO

b. Apxeronuii mpecTaBiIeH OAHON KIETKOM

c. [Ipu oOpa3oBaHnm Meracrop MPOUCXOIUT MEH03

d. ®opmupyeTcsi TPUILIOUIHBIN SHI0CTIEPM

e. XKenckuit raMeToUT COCTOUT U3 7 KIETOK

Ortser: [C]

3. o xapakTepHBIM JIETAJISIM CTPOCHUS OMPEeNTUTE, K KaKOMY OTAETy OTHOCHTCSI H300paKeHHOE



pacTeHue U 3alHIINTE PYCCKOe HA3BaHMe STOT0 OT/Iela B OTBEACHHOE IMOJIC.
Ortser: [h]

4. 3anuuiuTe B OTBEACHHOE M0JIE PyCCKOe Ha3BaAHMeE KIIETKH, KOTOpas JaeT Hauajio 3apO/IbIIIEeBOMY
MEIIKY.

Ortger: [0]
5. 3anuiinTe B OTBEICHHOE 10JI€ PyCCKOe Ha3BaHUe THIIA THHEIES TOTO PACTEHHUSL.

Ortger: [K]

Bompoc 8: 3anmpoc MHOTOKpPaTHOr0 BBO/Ia MPOMYIIEHHOTO TEKCTA

1.

[Tepen BaMu - 1300pakeHUsI IEPETHETO KOHIIA TeJIa PAa3JIMUYHbBIX )KUBOTHBIX (COOTHOIIEHUS
pa3MepoB He coOuoieHbl). Onpenenure, K KaKuM Ki1accaM OTHOCSITCS 9TH KUBOTHBIE. 3alUIINTe
PYCCKHMe Ha3BaHHUe 3TUX KJIAaCCOB B OTBEJAECHHBIE MOJIS PSIAOM C COOTBETCTBYIOIIMMHA HOMEPAMMU.

1. [b]
2.[c]
3.1yl
4.[r]

5. [K]

Bompoc 9: Jcce



Ilepen Bamu TekcT, cofpep:Rammii NATh 0M0JOTHYeCKNX OIINO0OK. BHUMaTeIbHO IPOYTHTE €ro,
HalauTe OIIUOKM M 00bSICHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIHCAB OTBET B OTBEICHHOE TO0JIe.
Brumanue! Hcnpaenenue hpazvl uckiouumenpbHo ompuyanuem (Moxicem — He Moxicem, umeem — He
umeem u m.n.) He 3acuumvieaemca. Heobxooumo chopmynupoeams ymeepoumenvnoe
npeonodicenue.

Cykrieccust — MocCIefoBaTeNlbHAs CMEHa OMOIIEHO30B, IPOUCXOAIIAs B OTHOM U TOM K€ OHOTOIe
MOJ BIIMSHUEM MPHUPOTHBIX (HDaKTOPOB WM TOJ BO3AecTBHEM denoBeka. [IpHuWHBI, BBI3BIBAIOIINE
CYKIIECCUH JAENATCS Ha JABE TPYyNNbl: NEpBUYHBIE, KOTJA MNPUYMHON CMEHBI SBISIOTCS H3MEHEHHS,
BO3ZHUKAIOIIUE B pE3yNbTaTe MEATEIbHOCTH CaMOTO COOOINECTBA; M BTOPHUYHBIC, MPOHUCXOJIIINE B
pe3ynbTare BHEIIHUX Bo3AeHcTBUNA. [IpuMepoM MNEpBUYHOM CYKLECCHM MOXKET CIY)KUThb CMEHa
PacTUTENHLHOTO COO0IIEeCTBA MOCIE MoKapa.

dopMupoBaHre TEPBUYHBIX (PUTOLIEHO30B, HANPUMEP, B TACKHOW 30HE OOBIYHO HAYMHAETCA C
JTUIIaHHUKOB; BCIIE] 32 HUMHU B COOOIIECTBO BKITFOYAIOTCS CTEIIOIINECS, & 3aTeM KyCTapHHUKOBBIE (DOPMBI
u mxu. [lozaHee GopMUpyIOTCS ONBIIAHUKH U OEPE3HIKH; OJHOBPEMEHHO C HUMH MOSBIISIFOTCS XBOWHBIE
MOPOJBI, COCTaBIAIOLIME OCHOBY 3aBeplIaloliero cooOIIecTBa B BHAE CMEIIAHHOTO Jieca,
¢dopmupytomierocs nmpumepro depe3 100-120 et mocne Havana cykineccuu. B THIIMIHOM cirydae 1mo Xomy
TaKOH CYKIIECCHH BO3PACTAET JOJISI CBETOMOOMBBIX PACTCHHIA.

Koneuynsim pPE3YIbTAaTOM CYKIECCHUU 6YZ[€T COCTOSAHHUEC DOKOCHCTCMBI, HAa3bIBACMOC KIHMMAaKCHBIM.
KiumakcHpie cooOriecTBa XapakTepU3YIOTCSl yCTOMYMBEIM JUHAMHYECKHM PABHOBECHEM MEXAY
OMOTHYECKMH KOMITOHEHTaMH W COTMPOTHBICHHUEM Cpelsl. BmecTe ¢ Tem, BO3HHKINAS B Pe3yJIbTaTe
BTOpI/I‘-IHOI\/'I CYKICCCUHN KIIMMAKCHass CUCTEMa MOXET CYHICCTBECHHO OTJIMYAThLCA OT HCpBH‘IHOﬁ, €CJIn
W3MEHHJINCh HEKOTOPBIE XapaKTepUCTUKU JiaHAmadTa WM KIUMAaTHYeCKUe YycioBusA. B mernom
CYKIIECCHH TIPOUCXOAT IIYTEM COXPAHEHHS BCEX MHOHEPHBIX BUIOB C BKIIFOUSHHEM HOBBIX.

Bonee toro, B pe3ynpTaTe MHOTOOOPa3HOTO aHTPOTIOT€HHOTO BO3ICHCTBHUS BO3HUKAIOT HAPYyIICHHBIE
MectoobuTanus. Takue MecTooOuTaHHUS OOBIYHBI B CEJICHUSAX M BAOJNB Jopor. X xapakTepHO# uepToi
YacTo SIBIIETCS TIOBBIIEHHOE COAECpP)KaHNE a30Ta, TaK KaK OHM OOTraThl PacTUTENbHBIMHA OcTaTKamu. W3-
32 3TOTO B JIaHHBIX MECTOOOWTaHUSX CHIDKAETCS YHCICHHOCTh COPHBIX PAacTeHHH, HAIIPUMEP KpaIluBBI
JIBYJIOMHOM.

Jaunbiii oTBeT: [Huuero He gaHo]
Bepnsiii otBer  [OTCyTCTBYET]

Bomnpoc 10: 3anpoc MHOTOKpPaTHOr0 BBO/JA NMPOMYLIEHHOT0 TEKCTA

1.

B oannom 3adanuu eéam HeobOX00UMO NpOAHAIUUPOBAMb (DpazMeHm MmeKcma, NOCEAUJeHHbLL
MemoouKe Uccie008anull, U Ha OCHOBAHUU CEOUX 3HAHUU U UHGOpMAyUU U3 meKcma 6bINOIHUMb
3a0anus.

Meton nonumepasHoit nenHoi peaxkuuu (IIL[P) B HacTosiee Bpemsi MIMPOKO MPHUMEHSIETCS B
6uonorun n meaunuue. Knaccuueckas I[P mo3BossieTr monyduTh OOJBIIOE KOJUYECTBO KOMHUMN
uHTepecyomer Hac nocnenoBatenbHocTH JJHK. CienmduyHocTh MaHHOW peaknuu 00ecrednBaroT
HEeOOoJIbIIINE TOCIEOBATEIbHOCTH HYKJICOTHIOB - TpaiiMepsl. X monduparor k 000MM KOHIIaM
ammmduuupyemoro ydactka JIHK Takum o6pa3om, uToObI OCIEA0BATEILHOCTD TaK Ha3bIBAEMOTO
IpsSMOTo MpaiiMepa COOTBETCTBOBAJIA MOCIIEI0BATEIILHOCTY Ha 5’ -KOHIIE LIEMH, TOTAa Kak 00paTHBIN
npaiiMep 00paTHO KOMILJIEMEHTApEH IOCIeN0oBaTeIbHOCTH Ha ee 3’-koHue. Hanpumep, ecnu
uHTepecytomuii Hac ywactok JIHK 3akanumBaercst mocnenoBarenbHocThio 5'-AAGCTA-3", TO
oOpaTHBIN TIpaiiMep OyIeT UMeTh mociaenoBaTeIbHOCTE: 5 -TAGCTT-3". UToObl mpaiiMepbl MOTIIH
y3HaTh HeoOxoaumyro mnocnenoBarenbHocTh JIHK cmeces ans IIHP peakuum HarpeBaroT a0
ONpeieNIeHHON  TemmepaTypsl - TeMIepaTypbl OTXKUra IpaiiMepoB. JTa TeMIeparypa
paccuMThIBaeTCsl MyTeM MNpHOaBIeHUs K TeMmIepaType IUIaBieHUs (TemIieparypa, Ipu KOTOpOH
MPOUCXOIUT pa3zbeAMHEHUE JBYXIIETIOYeYHOM Mousekynsl mnpaiiMepa) 4°C rpagycos. JIHK-
[oJIMMEpas3a, OCYHIECTBIIAIOIIAs peIUIMKannio uHTepecyromero Hac ydactka JIHK, wucronbsyer



nparviMep B KauecTBE 3aTpaBKHU JUIs Hayajda CMHTe3a. B pe3ynbTare MaHHON peakivu MOJTy4daeTcs
Kommust HeoOxoaumoit mocienoBarensHoct JJHK.

Jliist Toro, uToOBI pa3nu4uTh nocienoarenbHocT JJHK, MOXKHO HCIIONB30BAaTh PECTPUKTA3HI
— (epMeHTBI, KOTOpbIE Y3HAIOT U pa3pe3aloT CTPOro OMNpPEIENICHHbIE IOCIEeI0BATEIbHOCTH
HykineotunoB B JIHK (tak HaspiBaemble caifTbl pectpukium). Hampumep, pectpukraza Pfull, y
KOTOpOM CalT pecTpukuuu HeceT mnocieaoBaTeabHocTh 5 -GCATC|G-3°, mnpu peakiuuu c
nocienosarenbHocThio JIHK Oyner paspeszats ee Ha 1Ba (pparMeHTa, cojepikamipe Ha KOHIAX
nocienosarenbHoctn 5 -GCATC-3' u 5'- G -3°.

1. B mnpemioxkeHHOW NOCIeA0BaTEIbHOCTA HYKJICOTHUAOB 3aKOJWPOBAH NENTU] JJIUHOW 19
AMUHOKHUCIIOTHBIX OCTAaTKOB. Bam HeoOxomuMo momo0paTh MpaMepsl s  aMIuTd(UKAIud
HYKJICOTHJIHOM TOCJIEIOBATEILHOCTH, KOJMPYIONIEH MaHHBIA IENTHI, HAa4yWHas CO CTapT-KOJOHA
(ATG), u conepxameit cron-kogoH (TGA, TAG, TAA). [lomuaute, 4To mpaiMeps! JOKHBI OBITh
creniuaHbl ¥ 001a1aTh TPUMEPHO OJMHAKOBOW TEMIIEpaTypou IUIaBlieHus (pa3iuuus He OoJiee 2-
4 °C). Temnepatypa minaBieHus paccuuTbiBaercs mo gopmyne: 2(A+T) + 4(G+C), rae OYKBBI - 3TO
KOJIMYECTBO HYKJICOTHJIOB KaXKIOTO THMa. Pa3Mep Kakmoro mpaiimMepa TOJDKEH COCTaBJIATH 15
HYKJICOTHUJIOB. 3alIUIIUTE B OTBEIACHHOE MOJIE MOJyYCHHbIC NMpaiMephl B HAMpaBiIeHUU OT 5’- K 3’-
KOHIlYy B BH/I€ I0CJIeI0BATEJIbHOCTH 3arJIaBHbIX JIATHHCKUX OYKB 0e3 mpo0es1oB (B TOM 4HCIe
KOHIEBbIX) 1 YKOKUTE TEMIIEPATypy UX IJIABJICHUS.

5’ - TGAAAAATGCAGGTTTATCATAAAGCTACCAAAAAAAACTACATTAACTGT
TTCATAACTCGATAGGAC - 3°

OtBer:

[Mpsimoit mpaiimep: [X]

O6parubiii mpaiimep: [Y]

Temneparypa niapieHus npamoro npaiimepa: [2]°C

TemnepaTypa nnasnenus ooparaoro mpaiivepa: [K]°C

2. Ilonyuennsiii B npeabiaymied yactu 3aaanus I[P mpoaykr BcTpamBaeTcst B IUIa3MUIY JUIS
CHUHTE3MpOBaHUs Oenka B OakTepusx. Bam naHbl mocienoBaTenbHOCTH (CalThI PeCTPUKIMHU), TO
KOTOPBIM JIB€ PECTPUKTa3bl (3HJIOHYKJIEa3bl pecTpuKiuu) cneunduuno paspesator JHK. B orBete
YKaXUTe pa3Mep (parMeHToOB, KOTOpble MOJYy4aTrcs B pPe3ylbTaTe peakUuH PECTPUKIHH,
MPOU3BEIEHHON ATHUMM pPECTpPUKTa3aMu JJs IJIa3MUIbl, COJAEp)Kalllell BCTaBKYy B IpPaBUIIbHON
OpHUEHTAIUH LIETIH.

Alul 5" - AG|CT -3

EcoRI5" - GJ/AATCC - 3

MOCTO BCTaREW

EcoRl EcoRl EcoRl
1875 625 1875 - ookt

@ npomoTop

OTBer 3anuImMTe B OTBEJEHHOE IO0Jie B BHJE TMOCJAEI0BATEIbHOCTH YHCeJ,
PacmoI0KeHHbIX M0 BO3PACTAHHMIO M Pa3/ieIeHHbIX OJIMHOYHBIMHU MPO0eIaMHu.

Bomnpoc 11: OtBeT, OrpaHMYEHHBbIH 110 AJIHHE



Kakne usMeHeHUs1 MOTYT BO3SHHKHYTh B MOJIy4€eHHOI B NMpeabIAylIeM 3aJaHUHN
nocjenoBareabHocTH JJTHK 1 kakoBbI NPUYMHBI NOSIBJICHUS TAKUX U3MeHeHnii? [laiiTe
KPATKHUii 0TBeT.

Hanusiii orBet: [Huuero He nano]
Bepusiit otBer  [OTCyTCTBYET]

Bomnpoc 12: 3anpoc MHOTOKpPaTHOr0 BBOJA MPONYLIEHHOT0 TEKCTA

1.

Brumamenvno npouumaiime npeonodceHnvle hpazmenmul meKxcma u paccmMompume pUcyHKu,
3amem nepexooume K 6blNOJHEHUIO 3A0AHUI.

®parmenr 1.

BonbIIMHCTBO HA3eMHBIX PACTEHHH BCTYNAIOT B CHMOMOTHYECKUE OTHOIIEHUS ¢ rpubaMu, oopa3zys
MHUKOPHU3Y. DTH IpUOBI UTPAIOT KIFOYEBYIO POJIb B PErYJISLUHU TOCTYITHOCTHA MUTATEIBHBIX BEIIECTB
Y MHTEHCUBHOCTH YIJIEBOJHOI0 METa00JM3Ma, YYaCTBYIOT B IIOBBIILICHUH aalTallHOHHBIX
BO3MOXHOCTEH pacTeHuil. OHM OKa3bIBAIOT BIMSIHUE HA CTPYKTYPY ITOUBBI, OMOpa3HOOOpas3ue
(GUTOLIEHO030B U (PYHKIIMOHUPOBAHKE SKOCUCTEM B 11e710M. COIIaCHO COBPEMEHHBIM
NPECTaBICHUSM BBIJICISIOT CIIEAYIOINE OCHOBHBIE TUIIBI MUKOPH3: SHIOTPOPHBIN, SKTOTPO(HBIH 1
9KTO3HAOTPO(HBIH, COUETAIOLIMI B ceOe 4epThl IBYX MEPBBIX TUIIOB.

DKTOMHKOpH3a BO3HUKAET, KOT1a TU(BI Tprda OIUIeTAIOT KOPEHb TUIOTHOM CeThI0, 00pa3ys 4exod,
WM MUKOpHU3HBIE TPYOKH (pucyHOK 1). ['udbl rpuba mpoHUKAIOT CKBO3b PU30JEPMY KOPHS U
pacmpoCTpaHsIOTCS IO MEXKKIETHUKAM, HEe TIPOHUKAS B KIETKH. J{J1s1 KOpHE, 00pa3yroImunX TaKkyro
MHUKOPH3Y, XapaKTEPHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB M PEIyKIMsI KOPHEBOIO YEXJIMKA BIJIOTH J10
OJTHOTO-/IBYX CJIOEB KJIETOK. DKTOMUKOPHU3Y 00pa3yIoT APEBECHBIC PACTEHUS, COCTABIISIOIINE
npuMepHo 10% coBpeMeHHBIX CeMEHHBIX pacTeHuil. [ puOHo napTHEP OTHOCUTCS K
Oa3uauanbHbIM, CyMUYaThIM WM 3UTOTHYECKUM rpubam. B Hacrosiee Bpems onrcano okosno 8000
BUJIOB SKTOMUKOPHU3HBIX IPUOOB, HO o0I1Iee X Ynciio MoxkeT focturatk 20-50 teicsay. HekoTopble
U3 ITUX IPUOOB, TaKHME KaK MOIOCHHOBHK I MacCJI€HOK, (DOPMUPYIOT CHMOHMO3 TOJBKO C OHUM
pozioM ziepeBbeB. Jlpyrue, Kak, HalpuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIOE YHCIIO POJIOB XO35I€B.
Co CTOpOHBI paCTeHHH O/IHO IEPEBO MOKET UMETH 10 15 u Oosiee TpubHBIX MapTHEPOB. B
HKTOMUKOPU3HOM CUMOM03€ 006a mapTHEPa MOTy4atoT B3aMMHYIO BBITOJTy: pacTeHHe 00ecreuynBaeT
MHUKOOHMOHTA OPraHUYECKUMHU COSAMHEHUSIMHU, a TpUO, B CBOIO oUepeih, cHabkaeT putoOnoHTa
PEUMYIIECTBEHHO COEMHEHUSIMH a30Ta, B TOM YHCJI€ MOYEBHHOM — CBOUM IJIaBHBIM MTPOAYKTOM
oOMeHa, a Takke pochopom, Kaauem, KaJlblIIueM U MUKpodieMeHTaMu. Kpome Toro, pa3BeTBIEHHbIN
MUIIENUI rpruba MocTaBiIsieT PaCTeHUIO BOAY, (DYHKIIMOHAIBHO 3aMEHSs1 KOPHEBBIE BOJIOCKHU.
DHIOMUKOpHU3a (PUCYHOK 1) XapakTepu3yercst TeM, yTo (bl MUKOOMOHTA MPOHUKAIOT B KIIETKH
KOpbI KOpHs. Ha moBepXHOCTH KOpPHS OHA BBIpa)KeHa €1a00, 1 OCHOBHAs 4YacTh MULIENUs rpuda
HAXOJUTCSI BHYTPH KOPHsI. B KileTkax KOpHS MOTYT 00pa30BBIBaThCS CKOTUICHHS TH( rpuda B BUE
KJIyOOYKOB U B BUJIE MY3bIPbKOB (BE3UKY:). [ MBI MOTYT pa3BeTBIATHCS BHYTPH KIETKH — 3TH
o0pa3oBaHUs Ha3bIBAIOTCS apOyckymamu. K sHImoMuKkoprse oTHOCATCST apOyCKYIISPHBIHA
(BE3UKYISIpHO-apOyCKYISPHBIN ), SPUKOUIHBINA M OPXHUIHBINA THII. J[Ba MOCIEIHUX XapaKTEPHbI
TOJILKO JUIs IIpeJicTaBuTeNel cemeiictBa BepeckoBbie u OpxuHbie, cooTBeTCTBeHHO. Hanbomnee
pacnpocTpaHEHHON Pa3HOBHUIHOCTHIO HIOMUKOPU3HI SIBIIsSIETCA apOycKysgpHas Mukopusa (AM).
AM dopmupyetcs 60IBIINHCTBOM BBICIINX pacTeHuit (75-90%) ¢ rpubamu otnena Glomeromycota
(~150 Bunos). He o6pa3yrotr Mukopusy npencraButenu KpecrousetHoix, MapeBbix, AMapaHTOBBIX
u OcokoBbIX. Kak u B ciydae ¢ 95KTOMHUKOPH30i, MUKOPH30BaHHOE pacTeHHe cHabxaeT rpuo
OpTraHuKOM, a SHIOMUKOPU3HBIE TPHOBI 00ECTICUNBAIOT CBOETO XO35MHA B TIEPBYIO OUEpEIh
dochopom, a TakKe KallueM, MEbIO U KaJIbIUEM.

DKTOPHIOMHUKOPH3a BO MHOTOM CXOJIHA C SKTOMHUKOPH30M: 00pa3yeTcst MaHTus U3 rud rpuoda,
0JTHAKO MUKOOMOHT MPOHUKAET BHYTPb KJIETOK AMUJEPMHUCA U KOPBI KOPHS. DTOT TUII MUKOPH3BI
0o0pasyercss HEKOTOPBIMH PAaCTEHUSAMH ceMeicTBa BepeckoBbie. ApOyTOMIHBIN THTT
HKTOIHOMHUKOPH3BI XapaKTEePeH Ul 3eMISIHUYHOTO JIepeBa, TOJIOKHSHKH, TPYILIAHKU U Jp., a
MOHOTPOIIOMTHBIN - JUISI IObeIbHUKA. MHOTHE U3 3TUX PACTEHHUH SBISIOTCS MUKOTPO(HBIMH (T.H.
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PucyHoK 1. 9kTO- (cnesa) M aHAOMUKOpPM3a (cnpaBa). MoACHeHUA B TEKCTe

®dparmenr 2.

BoboBsbie pacTeHust ciocoOHBI K (POPMHUPOBAHNIO HECKOIBKUX MYTYaTHCTUIECKUX SHJOCUMONO030B
(pucyHok 2). OauH U3 HUX MpeACcTaBisgeT co00il cumOnoTyeckoe B3aumoieiictsue ¢ AM-rpubamu.
Hanmnune AM ynydmraer MEHEpalIbHOE TUTaHUE PACTEHHsI, IPex/ie Bcero (pocdaTHoe, MOBHIIIACT
YCTOHYHMBOCTh PacTeHUH K (UTOMaToreHaM u abuoTuueckuMm ctpeccaM. AM cuM6mo3
COIIPOBOKIAETCSl POPMHUPOBAHUEM OCOOBIX CTPYKTYP, Ha3bIBaeMbIX apOycKynamu. B Hux
IPOMCXOIUT B3aMMHBIM 00MEH MpoayKkTamu (poTocuHTe3a U Gochatamu. BaxkxHbiMu
AKOJIOTMYECKUMHU QYHKIUSAMU TpruOoB AM sBIIsitoTCS 0OecrieueHne B3auMoIeCTBUSL paCTEHU I
pas3INYHBIX BUAOB B PUTOLIEHO3aX MOCPEICTBOM €IMHON ceTu Th( U ydyacTue B (GOpMUPOBAHUU
CTPYKTYpBbI MOYBBI.

OcoOenHocThIO 0000BO-pu306HansHOro cuMmouosa (bPC) sBisiercs Bricokas cieliuUUHOCTD,
MIPOSIBJISIONIASCS B TOM, YTO OTPEICTICHHBIE BUIBI/IITAMMBI KITyOCHBKOBBIX OaKTepuii 00pa3yroT
COBMECTHMBIE MaphI JIUIIb C ONPEAeICHHBIMU IpynnaMu 0000BbIX. [Ipy 3TOM Ha KOPHSX pacTeHUi
Pa3BHUBAIOTCS CIIELIMATU3UPOBAHHBIE CTPYKTYPbl — KIyO€HbKH, KOTOPBIE SBJISIOTCS
BUJOM3MEHEHUAMHU OOKOBBIX KOpHEH. OHU (GOPMUPYIOTCS B pe3yabTaTe GOpMHPOBaHUs 0CO00M
KITyO€HBKOBOI MepucTeMbl. bakTepuu MocensroTcst BHYTPU KIIETOK KIyOeHbKa U
TpaHchopMHUpyOTCs B 6akTepousl. B kiryOeHbKax co3/1at0TCsi ONTUMAJIbHbIE YCIOBUS IS
¢dukcauu aTMoCPEpHOro a30Ta 0AKTEPOUIHBIM (PEPMEHTOM HUTPOTEHA30M. DTOT (hEPMEHT
paboTaeT B OTCYTCTBUHU KUCIIOPOJIA, U PACTEHHE CO3/IaET MUKPOA’pOOHYIO Cpelly BHYTPH KITyOeHbKa,
OKpYy’Xasi ero CyOepuHU3NPOBAHHOMN 3HI0IEPMON U aKKYMYJIUPYS JETTEMOIVIOONH B KIIETKAX.
HMeHHO HanMuue JerreMorioonHa npuaaét 3ppekTuBHbIM KiTyOeHbKaM HHTEHCHUBHBIA PO30BBII
uBeT. baronapst o6pazosanuto BPC 6000BbIe pacTeHUs: MOTYT pacTu Ha cyOcTpaTax, He
coJiepKalux cBsizaHHOTO a3oTta. OcylecTBIeHe mpolecca GUKCAIMK a30Ta ONpeeNsieT
3HAYUTENBHYIO posib BPC B KpyroBopoTe a3oTa B MPUPOAE ¥ MOBBIIIEHUHU IIOAOPOIUS ITOYB.
WHTEeHCUBHOCTH (POPMHUPOBAHUS CUMOMO30B 3aBUCHT OT 00ECTIEYEHHUS JIEMEHTaMH IIOYBEHHOTO
MATaHus pacTeHui — hochopomM u a30ToM.
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PucyHok 2. A. MNoTok BelLecTBa B 6060B0-pn3obManbHOM cumburose. b. KopHeBble cumbmo3bl 6060BbIxX
pacTteHuin. MNoAcHeHUA B TEKCTE

Buvibepume BCE npasunvHvle omeemsl u3 uemvipex npednodcertuvix. Omeemvl Ha KaNCObll 60NPOC
sanuwume 8 suoe Nocied08amerbHOCHU IAMUHCKUX OVKE 6 aldasumuom nopsoke bes npobenos u
3HAKOS NPENUHAHUSL.

1. IIpouuraiite pparment 1 u paccmorpure prucyHok 1. BoiOepure Bce npaBu/ibHbIE

yTBep:KIeHMusl.

a Bce pactenus cemeiictBa BepeckoBble 00pa3yroT SpUKOUIHYIO MUKOPU3Y
b. benokouaHHast karycra — MUKOPU3HOE PACTCHUE
C. B otnmume oT SHIOMUKOPHU3BI, SKTOMUKOPU3a 00ECIIEYMBAET PACTCHHE

NPEUMYILECTBEHHO MOUEBHHOM
[Ipu nmpopacTanuu BHYTpb KOPHS, TH(a SHIOMUKOPU3ZHOTO Irpruda oOpazyeT
anmpeccopum

o

Ortgert: [X]

2. [IpounTaiite pparMeHT 2, paccMOTpUTe pUCYHOK 2. BoiOepuTe Bce NpaBuJibHbIE
yYTBepKIeHH.

e. bo6ossie pactenusst HE MoryT ogqHOBpeMeHHO 00pa30BaTh 1 MUKOPU3Y, U
KJIyOCHBKOBBIH CUMONO03
f. Pacrenus cemeiictBa boOoBbIE 00pa3yIOT Y HAOMHUKOPHU3Y
g. ["a3000pa3Hblil a30T npeBpalnaeTcs B KI1yOeHbKe B aMUHOKHUCIOTHI
h. 3a co3aHre MUKpoa’poOHOI cpefibl B KIIyO€HbKE OTBEUAET TOJIBKO JIETTEMOTI00MH
Ortsert: [Y]

3. OcHoBBIBasiCh Ha MHGOPMALIUH U3 TEKCTOBbIX ()PArMEHTOB U PUCYHKOB, BblOepUTE BCe
NPaBUJIbHbIE YTBEPKICHUS.

I. Ecnu BeipaniuBaTh 0000BbIe pacTeHUs Ha JOCTATOYHOM 00€CIIEYeHUH a30TOM U
docdopom, onn HE 6ynyT popmupoBath KOpHEBBIE CUMOUO3bI

J. ODKTOMHUKOPH3a XapaKTEpHA JIJIs BCEX PACTEHUI

K. HuTtporenasa npeBpariaer MOJIEKYJISIPHBIN a30T B aMMOHUHN

l. bo6ossie pactenuss HE MoryT ¢popmupoBaTh 3KTOTpOPHYIO MUKOPU3Y

Ortgert: [z]



4. OcHOBBIBasICh HA UHGOPMALMM U3 TEKCTOBbIX (PPArMEHTOB M PUCYHKOB, OTBEThTE HA
BOIPOC: YCHJIEHHE KAKUX MPOLECCOB MPOUCXOAUT NMPH 3(PPeKTUBHOM QYHKIIHOHUPOBAHUH
B3aHMOBBITOJHBIX CHMOMO030B pACTeHHN i, KJIy0OeHbKOBBIX OakTepuii 1 AM-rpu6oB:

m. Tpancnopra yrieBoIoB U3 JIUCTa B KOPEHB
n. TpaucmopTa BO/IbI U3 KOPHSI B JIACT
0. TpaHcropTa MEUHEPATLHBIX JIEMEHTOB OT MUKOCHMOHOHTA B PACTECHHE
p. TpaHcropTa aMUHOKHCIIOT U3 KITYOCHBKOB B JIUCT
Otser: [M]

5. OcHoBBIBasich Ha MH(OPMALIUK U3 TEKCTOBBIX (PPpAarMeHTOB, PUCYHKOB U Bammx 3HaHusX,
BbI0epHuTe BCe NPABUJIbHbIE YTBEPKICHHA.

q. JIi1st BceX 9KTOMHUKOPHM3HBIX TPHOOB XapaKTepeH IMUPOKUiT CIIEKTP PACTCHUI-X0351€B
r. Bce «campoduTHbIe» paCTEHUS SIBISIOTCA OOJHUraTHBIMH MUKOPH3000pa30BaTesiMu
. Pacrenust HE criocoGHBI ycBanBaTh OpraHUYECKUi a30T
t. Pa3paboTka rmpenapaToB Ha OCHOBE MUKOPH3HBIX TPHOOB MO3BOJIUT YBEINIHUTh
YPOKAMHOCTH KYJIBTYPHBIX PACTEHHI
Ortsert: [n]

Bonpoc 13: 3anpoc MHOTOKpPaTHOr0 BBOAA NMPOMYIIEHHOT0 TEKCTA

VY cymuaThIX rpub0B (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yroIIMecs B pe3ybTaTe Meio3a U3 0JJHO! U
TOM e JUILIONHOMN KIIETKH, OCTAI0TCs B 0011el 00osiouke — cymke. IIpu 3ToM cTpoeHue CyMoK y
pa3HbIX aCKOMMILIETOB pa3Hoe. ¥ Neurospora crassa Bce criopbl B CyMKE PacIiofIOKEHbI B OHY
JIMHUIO, B CTPOTOM COOTBETCTBUU C MOPSAKOM pacxoskieHust xpomaru (I-e u Il-e nenenue meiiosza
OpPUEHTHPOBaHbI y 3TOr0 rpuda oauHakoBo). Kpome Toro, kaxkaas cropa AeiIuTCs OJUH pa3 MUTO30M
B TOM e opueHTauuu. Kak OyayT BBITISAETh CYMKH, €CJIM UCXOAHBIN TUILION]] ObLT TeTepO3UTroTON
b.b,? Tpennonosxum, uto annens b, o6ecneunsaer hopmupoBanue riaaKoit KIeTOUHOMH CTEHKH, a

annens D, — mumosaroii. 3anonEuTe TabMMIy. B 0TBETAaX HCMONB3YiiTe CleAYIONINe 0003HAUYECHNUS:
IJ1aJKas KjeToyHas cTeHka — G, mumnoBartast KIeTouHasl cTeHKa — R. @eHOTUIIBI pa3HbIX CIIOp HE
pazzensiite mpobenamMu Win 3Hakamu npenuHanus (mpumep: RG). B mocnenneM 3agaHum 3anuimmTe
BapHaHThI PaCOJIOKEHUS KJIETOK B CyMKe, He pa3/iesisas uX MpodesiaMu, a caMi CyMKH OTIENINTe
JIpYT OT Ipyra OAMHOYHBIM IIPOOETIOM.

KonmgecTBo KIIETOK B CyMKe [K]
[TnougHOCT KaXKAOK U3 HUX (N UK 2n) (1
Cpenu HUX: KOJIMYECTBO KIJIETOK, HECYIIIUX [m]
annens D,
KOJIMYECTBO KIJIETOK, HECYIIIUX [n]
annens D,
BeinmuimTe pacnonoxeHne KIeTOK B CyMKe, eCITH KpaiiHss mpaBasi KJIeTKa IIiajaKas [a]
U3BECTHO, YTO:
KpaifHsist TpaBas KieTka mmumosatas [h]
BemmumumTe Bce BO3MOXKHBIE BapHaHTHI CYMOK, €CJIM B OJHON M3 XpomaTuj B ucxomHou | [f]
JUTUIONTHOM KJIeTKe mpomn3onnia MyTamus D, — D,




Bomnpoc 14: Jcce

1.

Hatme pa3eepHymbili omeem. Ucnonb3ylime Onsi omeema cneyuasbHO omeedeHHOoe rnorie.
Bo3HukHOBeHME GakTepuanbHbIX LWTaMMOB, 06nagatomnx yCTOMYMBOCTLIO K aHTMBMOTMKAM, B TOM
yucrne U MynbTUPE3UCTEHTHOCTbI, CTAHOBUTCH akTyanbHOW MpoGremMor COBPEMEHHOW HayKu.
OnuMwuTe W3MEHEHUs, KOTOpble [AOIMKHbI MPOM30NTM B OakTepuanbHOW KneTke, 4TOObl OHa
npuobpena yCToMYnMBOCTb K aHTUBNOTKKY. [NpeanoxuTe knaccudmkaumnio Takmx NU3MeHeHNN.

Hanusiit orBet: [Huuero He nano|
Bepusiit otBer  [OTCyTCTBYET]

Bomnpoc 15: Jcce

IIpeacraBiieHHbIC H300paKeHU WTIOCTPUPYIOT UCIIOJIb30BAHUE PA3THYHBIX
METO0/10B U TEXHOJIOTHIi MPHU UCCIEAOBAHNU I'YOOK — HU3IIUX MHOTOKJIETOYHBIX
’KMBOTHBIX. BbINO/IHUTE 3a1aHNs, 3a1IMCAB OTBETHI B CIIeIMAJIBHO OTBEAEHHOE 1M0JIe.

‘:-'%%?' N SN
AN )

1. YcTranoBHuTE COOTBETCTBHE MEKAY M300pPaKeHUAMH, IPUOOPAMH U dJIeMEHTAMM
MeTOMK, KOTOpPbIe HCI0JIb30BAJTUCH NPH MOJYy4YeHHH JaHHOT0 U300paKeHHUsl.
3anuuuTe Kax/aoe MoJiy4yeHHOe COOTBETCTBHUE B I0JIe /1Jis1 0TBeTa B Bujae X - Y - Z,
rae X - OykBeHHOe 0003HaYeHue u300pakeHus, Y - Homep npudopa (apadckas

uudpa), Z - nvomep Meroauku (pumckasi uudppa). BHUMAHUE! Onun u3 npudopos
U 0/IHA U3 METOJAMK — JIMIIHHe!

HpI/I60pI>IZ DJIEMEHTBl METO/IHK:

1. KaMepa JJIA BJIeKTpO(I)OpGSa L. 3akmrouenne oobekTa B mapaduH ISl MOTyICHHE
cpesa

2. 3epkasibHas (hoTOKaMepa ¢ II. Pa3znenenue cMecu MOJIEKYI

00BEKTUBOM JIJISI MaKpOCBHEMKH




3. DHEKTPOHHBIA MUKPOCKOIT

I11. HambuteHre Ha MOBEPXHOCTh O0BEKTAa TOHKOTO
MOKPBITHUS U3 YIIIepo/ia WM 30J10Ta

4. CBeTOBON MUKPOCKOII

IV. O6pabotka 00beKTa (hIyopecieHTHBIM
Kpacurenem

V. Hcnonps30BaHuE BOJIOHETIPOHUIIAEMOTO O0OKCa C
MPO3paYyHON CTEHKOM

VI. U3rorosienue cpesa ToamuHon okoio 0,05 Mkm

2.1. Knerku, moxka3aHHble Ha pUCYHKax A u B, 00pa3yloT cTeHKH BHYTPEHHHX KaMmep TeJia
sKMBOTHOTO. [ToJ10CcTH 3THX KamMep coodIIaeTcs ¢ OKpy:kawomei cpenoii. KakoBbl pyHkumnmn
ITHX KJIETOK? YKaKuTe JABe camble IJIaBHbIe (PYHKIMH ITHX KJIETOK.

2.2. Kak Ha3bIBaeTcsl KJIeTKa, 0003HAYeHHAsl CTPesikoii Ha pucyHke b? BoiOoepure
NPABWIbHBIN OTBET U3 YeTHIPEX MPEAJI0KeHHBIX U 3aNMIINTE ero 0yKBeHHOe 0003HaYeHHe.

A. CnepMatoronuii

B. MEImiegnoe BOJIOKHO
C. OnurenuanbHas KIeTKa
D. Oouut

3. Ha onHOM u3 npecTaB/ieHHbIX H300pakeHUii BbIABJIEHbI MNYYKH MUKPO(QUIAMEHTOB.
OnuiuuTe NPUHIMIL, KOTOPBIii JIEXKUT B OCHOBE TEXHOJIOTUH, O3BOJIAIONIEN ¢ BHICOKOI
TOYHOCTHIO BBISIBUTH B KJIeTKe KaKHe-J1u00 KOHKPeTHbIE CTPYKTYPbI, KAK 3TO ¢/1eJIAHO B

JAAHHOM CJIyYae.
Janusiit orBet: [Huuero He nano]
Bepnsiit otBer  [OTCyTCTBYET]

Bompoc 16: 3anpoc ¢aiina

YBaxkaeMblil y4aCTHHK!

I[J'ISI CBOETr'0 CIIOKOMCTBHS BBl MOXKETE COXPAaHUTH OTBETHI B JOKYMCHT word:

1. CxonupyiiTe oTBETHI B (paitn word,

2. He 3a0ypTe yka3aTh OJIOK 3a7jaHus 1 HOMEp BOIIPOCa;

3. st coxpanenust Haxmure "®@aiin" - Coxpanuth kak - Kommetorep - O630p - Pabounii cton -
Ha3BaTh JJOKYMEHT CBOUM JIOTUHOM, Hanpumep: "o0l1234567" - BriOpats popmar PDF.

HU B KOEM CJIVUYAE HE YKA3BIBATH B HASBBAHUUM TOKYMEHTA NJIN B CAMOM
JOKYMEHTE ®1O! OTBET IIPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpome Toro, pekomenmyeM mporyoanpoBaTh (haii B 4aT MPOKTOPY.




1) ad

2) abe

3) ac

4) abe

5) acd

6) bcd

7.1) ABAETB

7.2) acde

7.3) NOKpbITOCEMEHHbIE
7.4) meracnopa
7.5) NU3NKapPMHbIN
8)
MNeKonuTaowme
HaceKkomble
KOCTHble pblbbl
MHOTOHOKM
pakoobpasHble

9)

MpeonoxeHune Ne2: lNpuynHbl, Bbi3biBaKOLLME CYKLECCUM OENATCA Ha ABE rPynnbl:
BHYTPEHHWE, korga npn4nHON CMEHbI SBMSOTCS U3MEHEHUS], BO3HUKaKOLWME B
peaynbTate gesaTenbHoCcTn camoro coobuwectea; u BHEWHWE, nponcxogswne B
pesynbTaTte BHELLUHWUX BO3OENCTBUN.

MpeonoxeHune Ne5: 3aBepluaroimm (KNMMakCHbIM) COOBLLIECTBOM B TaOXXHOWN 30HE
OyOeT He CMeLlaHHbIW, a XBOWHbIN Nnec. Takum obpasom: NMNo3gHee hopmMmupytoTcs
OnbLUaHMKN 1 6EPE3HSAKN; OOQHOBPEMEHHO C HUMWN NOSIBISAKOTCA XBOWHbIE NOPOAbI,
COCTaBMsOLLME OCHOBY 3aBepLuatoLLero coobuiectsa B Buge XBOMHOIO neca,
dopmupytorerocs npumepHo vyepes 100-120 neT nocne Havyana cyKueccum.
MpennoxeHune Ne6: OTO HEBEPHO, Tak Kak B pe3ynbTaTe CyKLecCumn nosiBnstTcs
HOBbIE€, BEPXHUE APYCbI, 3aTEMHSAOLLNE HMXKHME. Takum 0bpa3omM renmouThl
(cBeTONOOMBLIE pacTeHUs1) CBOMCTBEHHbI CKOPEE HavarnbHbIM 3Tanam cykueccum (noka
nX He 3aTeMHuUnM). To ecTb chopMynupoBaTb NOJOOGHOE NpeanoXeHne KOPPEKTHO
MOXHO Tak: B TmnnyHoM cny4ae no xody Takow CyKLecCcumn Bo3pactaeT Aons
TEHEno6mMBLIX pacTeHun. 910 BUAHO M U3 TEKCTA: CHavana ceTnowmnecs 1
KyCTapHU4YKOBble (OOpMbl, MOTOM CUMbHO 3aTEMHSIOLLNE BCE HMKHUE APYCbl XBOWMHbIE.
MpeonoxeHune Ne13: 3t mectoobutaHna byayT ckopee 6eHbl a30TOM, Tak Kak
pacTUTEnNbHbIE OCTATKN C HUX ObICTPO BbIMbIBAOTCS U BLIHOCATCS 3a CYET AENCTBUN
yenoseka: Nx xapaktepHon Yyepton Yacto asnsetcs NOHMKXEHHOE copepxaHue



as3oTa, Tak kak oHn BE[JHbI pactutensHbiMn octaTtkamu. MNMpegnoxeHune Ne14: copHble
pacTeHUs Kak pa3 Takum Henmoxo cebsa YyBCTBYIOT B 9TUX MECTOODUTaHUAX, TakK Kak OHK
He cunbHO TpeboBaTenbHbl K cybcTpaTy M NUTaHuio. Mo 3ToN NpUYMHE UX U Ha3bIBaOT
COPHbIMM - OHM BecnonesHbl ANa YenoBeka, 0gHaKo NX O4eHb CMOXHO 3aCTaBUTb He
pactu. Ewé ogHbl owmnbka, cBsa3aHHaa ¢ npeanoxeHmem Ne13 - pacteHust HaobopoT
OyayT akTMBHEE pacTu B BoraTbix a30TOM MecToobutaHusax: B gaHHbIX
mectoobutaHmax NMOBDBILLAETCA 4ncneHHOCTb COPHbIX pacTeHUIN, HAaNpUMep KpanuBbl
ABYOOMHOWN.

10.1)

ATGCAGGTTTATCAT

CTATCGAGTTATGAA

40

40

10.2)

638 646,5 1250

11)

1) 3ameHbl HyKNeoTnaoB no npuynHe owmndok DNA-nonnmepasbl, KOTopble UMEKT
MEeCTO OblITb.

2) V13-3a HEBEPHOIo pacno3HaBaHus NPMMEPOM MOCNEeA0BaTENBHOCTM, OHA MOXET He
BcTynuTb B MNMUP nnu BCcTynuThb OLIMBOYHO.

3) U3-3a HENONHONM pennmkaumm MoryT BO3HUKHYTb HEMOJSTHbIE OParMeHTbI.
(HykneoTuabl He COCTbIKOBANMChb, HeJOCTaTOMHAsA KOHLIEHTpauus)

12.1) c
12.2) be
12.3) ad
12.4) abcd
12.5) bd
13)

8
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14)

OTO MOryT 6bITb UBMEHEHUS:

1) B kneTo4HoOM cTEHKE

2) B metabonunsme

3) B npukpenneHun n B3ammogenctanm ¢ cybctpatom
1

MHorne aHTMOMOTMKN HaNpaBeHbl HA NOBPEXAEHMNE U PA3IIOXEHMNE KNETOYHON CTEHKM
GakTepui. [Ana Toro, 4To6bl M3bexaTb NOTEPU K. CTEHKM U COXOPAHUTb LIENOCTHOCTb
mMeMbpaHbl BakTepun JOIMKHbI YKPENUTb MX NMMB0 ONONHUTENBbHBIMU BELLECTBAMM,
nmnbo yBENNYNTb "MPOYHOCTL" yXKe MMELNXCH (B OCHOBHOM MypeunH). MoxHO
nob6aBuTb BELLECTBA, HE NogaaroLwmecs BO3AeNCTBUIO aHTUONOTHNKA B CTEHKY.

2:

MHorne aHTMBMOTUKN HapyLlalT MeTabonnam KrneTok 6akTepuin, paspyLlas BaxHble
AN HUX COeANHEHUSA-YYaCTHMKM MeTabonnyecknx nyten. B Takux cnyyasx 6akrepuam
NPUXOANTCA HAXOOUTb CXOOHbIE MOJIEKYIbI, KOTOPbIE HE NOABEPrarTCA BO3AENCTBUIO
aHTMbnoTuka . Inun xxe 6aktepmnsa MOXET BKIOYMNTbL AENCTBYHOLLEE BELLECTBO
aHTMOMOTUKA B CBON MeTabonunam.

3:

HekoTopble aHTMOMOTKKN TakK e MoryT paboTaTtb Ha NPENSTCTBOBAHME MPUKPENEHNIO
BGakTepui K KneTkam, NPOHNKHOBEHMIO B HUX. [1na o6xona nogobHom nperpaabl
GakTepun noTpebyeTcsa NOMCK AONONHUTENBHOrO NyTU. Hanpumep, ecnu 6akTepus
NPUKPENSANach K KNeTke 3a CYET peLenTopoB, KOTopble "CKpbiBaOTCA" aHTUOMOTMKOM,
OHa MOXET BOCMOSIb30BaTbCA UHbIMU peLenTopamu.

15)

Ne1

A3lll; B4l; B4VI; T2V; 041V
Ne2.1

1) lMnTaHue, nornoweHne nuTaTenbHbIX BELWLECTB U3 npoceeTa n nx nepesapmnBaHne

2) Ob6ecneyeHune nuTaTenbHbIMU BELLLECTBAMU BCEX OCTalbHbIX KIETOK opraHun3mMa
(SKTOD,epMaJ'IbeIX B OCHOBHOM), TPaHCNOPT 3TUX BELWECTB K HAM.

Ne2.2

D



Ne3
910 n3obpaxerue [

[leno B TOM, 4YTO 3a4aCTyt0 KOMMNOHEHTbI KIETKMN CKNaablBaoTCA N3 CneumnmyHbIX
6enkoB, koTopble 6onee NpakTUYeCKn HUrAe He BCTpeyatoTesa. Hanpumep, Ty6ynnHbl
MOXHO BCTPETUTb TONMbKO B MUKPOTPYBoUKkax 1 6onee npaktnyeckn He rge. To ecTb
ecnun Mbl noagbepém cnocob BbiiBNEHNA TyOynnHa, B KNeTKe OKpacuTCs €€ LUMTOCKeNeT,
a BOT MUTOXOHAPUM UMK, HAaNpUMep, annapar rofb4XM OCTaHyTCS He
"nogceBevYeHHbIMU".



YTBEPXIAIO:
OTBETCTBEHHBIN CEKpETaph OerOMHWH(BFY
Xyprrynsaa AJL ( 7] )

I[TPOTOKOJI
pPacCMOTPCHUA alICTIIIANNH YIaCTHUKA OJ'II/IMI'II/IaI[LI IMKOJIbHUKOB
CaHKT-H€T€p6prCKOFO rocyagapCTBCHHOI'O YHUBCPCUTCTA

r. Cankr-TlerepOypr Ne21-b «19» anpens 2021 .

ArnemsnuoHHas KOMUCCHUS B COCTaBe:

1. Tuxonees Ouner Hukonaesuu

2. I'pummankoB Anekceit BiagumupoBud

3. CmupnoB [TaBen JIMuTpreBUY

4. lanunos JlaBpentuii I meboBruy

5. EmenbanoB Bnaaucnas Biaanumuposuu

paccMoTpena aneuIaIMOHHOE 3asBlieHue yuacTHuKa Onumnuas! mkoasHuKoB CII6IY:

DOUO: Cuupnos Anexcanop Escenvesuy

IIpeomem (xomn.nexc npedmemos) Onumnuaowl. buonosus
Konuuecmeo nabpanuwix 6annos oo anennayuu: 0
[Io pesynapTataM pacCMOTPEHHS  aNeUIAIMOHHOTO  3asBICHHS  ydyacTHHKAa  OmuMmmassl,

AnennsaurnoHHasi KOMUCCHUSI IPUHSIIA CIIEAYIOIIEe peleHHeE:

H3-3a Hemojlagok B CHCTEME OBLIO INPUHATO PCHICHUC O IICPCIIPOBEPKE pa6OTH o

IpUKperuieHHOMY ¢aitny. Mitorosas oleHka - 62 Gana 3a BClo paboTy.

KonnyecTBo HabpaHHBIX 0aJIOB MOCIE ANENIISAILNN: 62




