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1. flacuopr orleHoqHbrx Ma repuaJroB rro ArrcqurrJrrrne Mrarcpo6uoJrorfiq
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(- 1 - cuoco6noc:rr K Kpr.rrr,rqecKoMy

rrtr3y vr orIeHKe coBpeMeHHhrx
qHbrx Aocrrlx(eHr{ft , renepzpoBaHue
bIX uneft rrpu pelreHrrr.r
rreAoBaTeJIbcKI,IX V npaKTzqecKr4x
l{, B TOM qI{CJIe B

(Azcul,Iln[Hapubrx o6nacrxx ;

K-Z - cnoco6nocrb rrpoeKTr,rpoBarb
ocyuecTBnrTb KoMrrneKcHble

IIEAOBAHI{.'I, B TOM III,ICIE

(Ar{cllulnrrHapHbre, Ha ocHoBe
ocTHoro ct4cTeMHoro HayqHoro
)oBo33peHIIt C UCnOJrb3OBaHrIeM

tnit s o6[acrr4 krcropvv vr

roco$zu HayKr.r;
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ore poccaficKr,rx u MexAyHapoAHbrx
IE.IIOBATEJIbCKIIX KOJIJICKTI{BOB TIO

reHr{ro HarrHbrx v HayqHo-
a3oBaTeJrbHbrx 3aAaq;
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quofi KoMMyHr.rKarIrII{ Ha

FAapcTBeHHOM vr T,THOCTpaHHOM

KAX;

K-5 - cnoco6nocrb nnaHvpoBarb r,r

rarb 3alraqv co6crnennoro
(fecczouarbHoro vr nuqHocrHoro

wtg.;
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ocTo.f,TenbHo ocyrqecTBnsTb
IIHO -I,ICCneAOB aTeJIb CKyIO
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6. Koncymraqrzr repeA
KaHALTIaTCKZM 9K3aMeHOM

7. Kan4r.r4arcxrafi exsalren
(5 cervrecrp)

l.lb OueHo.rHrre cpeAcrBa
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tIK-19 cnoco6Hocrr K

ocTorTeJrbHoMy rrpoBeAeHr4ro

rra) qHo-r.rccJreAoBareJrrcroft paOorrr u
[oJryqeHr.rro HayqHbrx pe3ynbTaToB,

/ACrBJIeTBOptrcquX yCTaHOBneHHbIM

rpe6onauurna K coAepxaHr4ro

4Iaccepraqufi Ha coucKaHrle yuenofi
cTetreHlr KaHAr,rAaTa HayK rro Uayvnoft
crreqr4aJrbHocrz 1.5.1 1.

Murpo6uoJrofkrr;
- IIK-20 cnoco6nocrr

nr{3r4poBaTb

)MyJrr.rpoBaTb

rreAoBaHr,rr,

HayqHyro nrrTeparypy,
qenl,I v 3an.aql/r

yMeTb
oplreHTZpOBaTECt B COBpeMeHHbIX

MeloAax rrurpo 6raor or wt vr 6uoxuvtuu
MLrl ipoopraHu3MoB u ranQopuaqrroHHo-
KOI\ IMyHI{KaIII{OHHbIX rexnolOruft ;

- IIK-21 foroBHocrb rrpr.rMeHrrb
lOJr.fIeHHbIe TeOpeTI,IqeCKLIe 3IJaHII[, VI

rtp?KTrrqecKrre HaBbrKr4 pa6oru B

o6r acru rrrurpo6uonorar.r Anr pemeurzt
aKryirJrbHbrx upo6neu MeAvrlr{Hbr,
ceJr scKoro xogsft crna, [poMbrrrrJrennofi

TTeXHOJIOII1IU. lo'4AepxaHr{t
OrracHocTrr oKpyxaroueu cpeAbr

2. Bugst rl xapaKTepucrr{Ka orleH oqubrx cpeAcrB

Ka oIIeHOqHOTO

)ACTBO KOHTpOJr.s, [O3BO[.trIOrqee Ha OCHOBe yCTHOfO

roca acnupaHToB, olrpeAeJrLrrb o6rerra ycBoeHHbrx

HI,I?I ACT H IIO TEMAM AIICqIINJILIHbI.
ynbrar caMocro.f,Temnofi pa6oru acrrilparTa)
AcraBJrrrorluft co6ofi rr3JroxeHr,re B nrrcbMeHHoM Br{Ae

:yqeHHbrx pe3ynbTaToB TeopeTr,rrrecKoro aHuwr3a
unofi nureparypbr rro 3aAaHHofi reue. B pe(lepare
r4paHT pacKpbrBaer cyrb nay.rHofi npo6nenmr,
rBoAIlT pa3nr,rtrHbre ToqKr,r 3peHr,rr, rryTr,r peIIreHHt
,6reuu.
ynbrar caMocro.rrremnofi pa6oru acrrr4paHTa,

AcraBJrrroIqlrfi co6oft uy6ma.rHoe BbrcryrrneHlre no
AcraBneHIrIo [onf{eHHbrx pe3ynbraroB yue6no-
JreAoBareJrbcxofi AesreJrbHocrr{ rro 3aAaHHofi reue.
crraA conpoBoxAaerc.f, rrpeeHTarlzefi , no4rorosrennofi

Yctrue orBerbr Ha

Borrpocbr K

sK3aMeHy

rnfl qr.il4 AoKnaAa.



4. flzcrrraennrrft o'rner no
3A,IIAHI,Irc

cp.
TIOJ

Tktf.

np€

3aA

pac

5. [ucxyccur' Ou
acr
np(
HA\

6. Kau4u4arcxzfi exgarvren 3rc:

IIEJ]

acn
caM

IIo,
co6
nol
ocH
pec
KTC'I

Mal
BbII

;p( )AcrBo rrpoBepKr.r yMeHr4 ir aclupaHTa [pr.rMeHsrb
OJr yqeHHble 3HaHI,Is Ans pelxeHrlfl 3a4aq OnpeAeneHHoro
ar a. Pesynbrar caMocrorreJrbHoit pa6ou,t acrtrparrTa,
p€AcraBnsroqzfi coOofi rz3JroxeHr{e B rrrdcbMeHHoM Br,rAe

r4tr^Lrs. [o oilpeAeJreuuofi TeMe, n xoropofi aclupaHT
ac KpbrBaer cyrb HayqHofi upo6neMbr, lpr{BoAlrr

EHI,IS N

)HOqHOe CpeACTBO, IO3BO Jr{rOrIrAe BKJrrOqr4 Tb

Srclalren npoBoArrrc.r n Soprvre ycrHofo onpoca u uMeer
qeJlbro ycraHoBrdrr uy6uuy npo$eccuouzlJrbHbrx suauuia
acnLrpaHTa, ypoBeHb ero noAroToBJIeHHocTrr K

cav ocrorrelrnoft HayqHo-zccneAoBareJrrcrofi pa6ore.
flo,rlroroBKa K 3K3aMerry n Qopvre ycrHoro
co6 ece4onaHufl rrpeArroJraraer caMocro.sreJrbHyro
uOlL,roToBKy IIo 3apaHee I,I3BecTHbIM BOIIpOCaM: nporlTeHze
ocn onnofi rr Aorro JrHlrrenrHo fi nr,rreparypbr, r,rHTepHer-
pec ypcoB no Ar{crlkr rrJrr{He, caMo crorrenrnrrfi rrorlcK
I4CT OqHr,rKOB rro TeMe, alJilrr43 COAep)KaHr4r JTeKTIT,IOHHOTO

Malepr{urna, coAepxaHrrfl 4ucKy cclrft uo B orrpocaM,
IECCHHbIM HA

Kpurepun orIeHIrBaHuq orBeroB n a Borrpocbr ycrHoro xapaKTepa Ha ceMrrHape
5 6annon - BcecropoHHee, ckrcreMilrr4trecKoe r,r rry6oroe 3HaHrze yue6noro MarepvraJra,

ocnosuofi I,I AononHllrelrnofi Jll{Teparypb., B3ar{MocBr3r4 ocHoBHbrx noHrruit 4uct\uttJrrrHbr B r,rx

3HalIeHI,Iu p.nfl nplro6peraevrofi npo(fe:cuu. llpoauenue rBopqecKux cuoco6nocrefi B

rIoHpIMaHI4I{, rr3JroxeHrrr{ rr rrcrroJrb3oBaHr.ru: yre6Ho-nporpaMMHoro Mareprlana.
4 6att:n - noJrHoe 3HaHHe yue6uoro Marepr.rana, ocuonHofi peKoMeHAonannofi K 3aH.srr,rro.

O6yuarorqrafics nora3blBaer clacrerranrrfi xapaKTep znanuit rro ArrcqulJrrzue r{ cuoco6en r
caMocrof,TenbHoMy tIorIoJIHeHIto u o6u,rBJreHr,rrc B xoAe 4alruefturefi yle6nofi pa6orrr u
upo(feccuonamnofi AetreJlbHocru. B orBerax Ha Bonpocbr AonycKaer He3Haqr.rreJrbHbre ouru6ru.

3 6wv:n - 3HaHIle yre6noro MaroprraJra n o6reue, neo6xoAuuoM Ans 4alsuefiurero
ocBoeHLIt AI,I0III{IIII4HbI, 3HaKoM c ocHoBHoft rzreparypofi, perorraeHAoBaHHofi r gansrrrro.

O6yuarorquficr 4onycKaer florpellrHocrrr, Ho o6raAaer neo6xo4r.rrr,rbu 3HaHr.rflMv nrr. ux
ycTpaHeHr.r.r{ rroA pyKoB oAcTBoM rrp en oAaBi tTeJrr.

0 6annos - o6napyxl4Barorc.a cyrlocrBeHurre upo6eJrbr B 3HaHr.r.rrx ocHoBuoro yue6Horo
Marepl,Iana, AonycKarorcr rrpktHrlr{rrl{aJrbHEre olru6r<u [pr4 orBere Ha Borrpocbr.

Kpurepuu orleHrrBaHufl 3aAaHr.rfl
5 6annoe - [paBI{JILHbIe orBerbl Aa]rbr Ha Bce Borrpocbr, BblrroJrHeHbr Bce 3aAaHLrq, orBerbr

II3JIOXEHbI IIOIIIITHO I{ TIOJIHO.

4 6ama - npaBI,InbHbIe orBerbl AaHr,r Ha Bce Bolrpocbl, BbInoJrHeHbI Bce 3aAaHlIg, IroJIHora
orBera coqasrser 213.

3 6anta - [paBI{JIbHbIe orBerbr qaHbr Ha 213 uonpocoB, BbrrroJrueHbr 213 zagartuit,
6orruruncr yo (2 I 3) orBeroB Kp arKr{e, Hep i BBepHyrbre.

0 6annon - [paBI,IJIbHbIe orBerbr ,IaHbI Ha MeHee % noupocoB, BbrrroJlHenrt rr-e:r.ee Yz

zagar:ufi, orB erbr KparKr,re, Hepa3BepHyrrre, <clyuafi ur,re >.

cnLrpaHToB B npoqecc o6cyx4euras crtopHoro Borrpoca,
pc 6nerr,ru u orleHr,rrb r,rx yMeHr,re apryMeHTapoBarb r,r

??
iIHO O OO CHOBbIBATb COOCTBEHHYIO TOI{KV 3DEHI,IS.



Kpurepr ur orleHrrBaHun peQepara
8 6anuon - yrny6nennsrfi aHaJlr,r:r rro reMe r,rccneAoBaHlrfl, rroJrHzrr xapaKTepr,rcrrrKa

usyraerraofi npo6neMbl c I,I3JIonteHIreM Bclx roqeK 3peHr{.f,, co6crseuHofi nosuquvr, orrvcaHvle
uyreft peureHl{s upo6nerr,mr. Jlorr,Iquoe }r 4}rryyglllupoBaHHoe rr3JromeHr.re. CooreercrBr.re reKcra
nu6pal*rofi TeMe. O$oprvrrenue pe(fepz.Ta Ha BbrcoKoM ypoBHe, 6eg rpaMMarr.rrrecKr4x pr

cI4HTaKcI{tIecKI,IX outu6or. O(poprvrneru{e ccbrJroK r4 crrr{cKa nrzreparypbr B coorBercrBrrr4 c
[peAbsBnreMbrMr4 Tpe6oBaHr4sMr4.

7 6zurnos - TBep.qoe 3HaHr4e uccre4yeuofi TeMbr. He6ommue HeAocrarKr,r B

cLIcreMarI{3aIIIrH vr o6o6ulenuu Marel)uana. CooreercrBze reKcra nu6pannofi TeMe.
O(foprnrrenue pe(fepara Ha Br,IcoKoM ypoBF{e, 6es rpaurrlaruqecKux 14 cr{HTaKcrrqecKrrx oruz6ox.
O$opltlenue ccLIJIoK LI cnIacra Jllrreparypbr B coorBercrBr4u c [peAbsBrseMbrMu Tpe6oBaHr4qMu

5-6 6annoB - 3HaHLIe ocHoB npe4Mera (renmr). Oruu6rz B rl3JroxeHtrv Mareprrura,
3aTpyAHeHI,Ifl B CIICTeMATZ.3AT\L4U! apfyMeETarlrrr4 MaTepr.rara. coorseTcrBr4e reKcra nrr6pannofi
rervre. O(fopMJIeHLIe pe(pepam Ha BbIcoKc,M ypoBHe, 6es rpauuarr,rqecKlrx r cr4Hrarcr.rqecKr4x
oruu6or. O(popuneru4e ccbIJIoK LI crrlrcKl nr,rreparypbr B coorBercrBr,rrl c rrpeAbrBJrreMbrMr,r
rpe6onaHuauu .

3-4 6anta - HeBepHoe I{3JloxeHr,re ocHoBHbrx BonpocoB TeMbr. flomroe 3a}rMcrBoBaHr,re
rlepBor,rcrorlHl4KoB 6eg ccrrnox Ha HI{x, orcyrcrBlle a:rruwaa.

Kpurepr lu orleHrrBaHr.rfl AoKJraAoB
8 6arrou - qerKoe, apryMeHTr,rl)oBaHHoe r,BnoxeHl{e reMbr, yBepeHHoe BJraAeHrre

Marepl{anoIra. lloluoe coorBercrBlle AoKnaqa reMe. fpauornoe lr3JloxeHlre Mareprzana, xopourvfi
mlreparypnrrfi t3bIK. Irlcuomgonanue AeMoHcrparluoHHofo Marepr,rana (npesenraquu),
loAroroBneHHoro Ha BbIcoKoM ypoBHe. Ilpanrurnrre orBerbr Ha Bolpocu. fny6oroe 3HaHrde

rrpeAMeTa.

7 6wtroe - apryMeHTllpoBauHoe rt3JroxeHrre reMbr, yBepeHHoe BJraAeHlre Marepr.ranoM.
flolnoe coorBercrBlle AoKnaAa reMe. Zcnomgonauze AeMoHcrparlr4oHHoro Mneptrana
(npesenraquu), no4rorosreHHofi Ha BbrloKoM ypoBHe. flpanunrnrre orBerbr Ha Borrpocbr.

[ouyclcaer He3Haqr4TeJIbHbIe ourn6xz B r.r3JroxeHtrv Marepvana (4oxrage) u B orBerax Ha
BOrrpocbr.

5-6 6arnon - I,I3JIo)KeHLIe reMb, AeMoHcrpr.rpyroqee 3HaHae ocHoB. Orcyrcrnue
cl,IcreMHoro rl3JloxeHr4fl Marepv€ura, rrerKofi apryrraeurallur{. Ourn6ru B orBerax Ha Borrpocbr.
TlcuolrgonaHr4e AeMoHcrparluoHHoro Mar()puala (upe:entaryuu), [oAroroBneHHoro Ha xoporreM
ypoBHe.

3-4 6attn - Ir3JIoxeHI{e reMbr, AeMoHcrpr.rpyrcqee 3HaHrre ocuoB. Orcyrcreue
rrpe3eHTarlr4u. OrcyrcrBlre orBeroB Ha Bon pocbr.

Kpureplru orlenKrr p $yJrbraroB KaHArrAarcKoro 3K3 aMeHa
Oqeuxa ((orJrurrHo> (5 6annon) crznurcx npu co6nroreHnkr cneAyrouux yclonufi:
- rpaMorHoe I{ [paBllnbHoe r{cnoJr )3oBaHr{e B orBerax 6raororraqecrofi u o6qenayvuofi

TepMHHOnOD4rr;

- 6egouru6oqHoe Bna4eHr{e Karerof r,raJrbHbrM anrraparoM HayKV;
- yMeHr,re o6osHaqurb ocgoBHbr€ nf rsfirgNarr c$oplrynr4poBaHHbrx e 6zrrerax BonpocoB;
- 6 es oruu6or{Ho e 3HaHr4e $ arru.rec. coro Marep r4ana;
- rrcropr{orpa$uuecrue 3:ua:a:r,s. B pilMKax BorrpocoB 6ulera;
- yMeHVe cBt3arb orBer Ha Borrpoc c reuofi Ar4cceprarlrdoHHoro vccne4oBaHns;
- JIOTpIqHOCTb, CBq3HOCTb OTBeTa.

Oqenr<a (<xoportro>> (4 6ar'tru) craBrrrc.r npu co6ruo4eHvrv cneA).rouux ycronuft:
- rpaMorHoe I{crIoJIb3oBaHI{e B orB(rTax 6uonorrrecrofi u o6qenayunofi reprr,runoJrofur,r;
- upo6leunoe H3Jrolrenue c(f opvryJ rr,rpoBaHHrrx s 6urerax Bo[pocoB;
- orAeJrbHbre olrv6xz npv rr3nox(er uu $aru4qecKoro Marepuana;
- HenoJlHora LI3JIoIKeHLIfl I{cropr{orparfuuecrr{x cBeAeHrrft n parr,max BonpocoB 6utela1.



- yMeHIre cBs3aTb orBer Ha Borrpoc c reMoft Ar4cceprarlr4oHHoro [ccneAoBaHHs;
- IO|I1IqHOCTb, CBq3HOCTb OTBeTa.

Oqenrca (yAoBJrerBoprrreJrr,Ho> (3 6anna) craBr4Tc.f, 3a:
- HeAocraroqHoe zcrloJlr3oBaHre B orBerax 6zororh-recrofi v o6rreHavqHofi

TepMr4HOnOfr{r.r;

- HEAO CTATOqHO E BJIAAEHI,IE KATETOI II4AJIbHbIM ANIIAPATOM HAYKII ;

- yMeHI4e o6osHaql'Irb roJIbKo oqHy r,r3 upo6leu, c(foprrrynupoBaHHbrx n 6ulerax
BOrrpocoB;

- onru6xu [prz r{3Jroxenuu $axuq()cKoro Mareprrana;
- rloBepxHocrHble I{croprrorpa(fu.recrze sna'rt:as. B paMKax BorrpocoB 6utela;
- HapyrxeHll e Io f uqHo c"It4 pr cBs3Ho cTu oTBeTa.
Ouesra <<HeyAoBJrerBopr{TeJrbno> (2 6alla) craBr.rrcf, 3a:
- orcyrcrBt4e B orBerax neo6xoAIavofi 6uonorr.rqecrofi z o6rqenayvnofi repur,rHonorrrr{;
- olucareJlbHoe I{3noxeHl{e c(pcpuynupoBaHHblx s 6r'urerax BorrpocoB, HeyMeHrze

o6osHaqurb r4 r,r3Jroxr{rr upo6leruu;
- rpy6ue oruu6r<z rrpu r.r3JroxsHyy ,]aKrnqecKoro Marepr.rana;
- He3HaHr,re Lrcropr4orpa$zu nonpo<,os 6r.urera;
- HeyMeHHe cBt3aTb oTBeT Ha Borlpoc c rerraoft At4ccepTarlr4oHHofo rzccne,qoBaHr4s;
- Hapy[IeHple JIOTITTIH O CTIr, CB'3HOC' tI4 OTBeTa.

Oqeurz ((orJII,IrIHo), (xopolro)), ((yAoBJrerBopr,rrenbHo) o3Haqaror ycnerxHoe
IlpoxoxAeHze aTTecTarI[oHHOrO UclbrTaHrffi .

3. Oqeno.rHbre cpeAcrBa
1. IlparcrurrecKoe 3aHqrrre. Crpyxrypuar u Syuxqr{oHirJrbHar opfaHlrcaur,rr lpoKapr,ror.

Cevunap. Bonpocrr:
1. Ouprqus B crpyKrypuofi opranurlar\uu rpo- u oyKapr4or.
2. Cy6crparnoe (foc$oprarulpoBaHr{e, sneKrpoHrpaHcrroprHoe Soc$opnnr.rpoBaHr.re.

TpancnoprHbre crrcreMbr Mr,rKpoopraHu3Mc B.

3. Opraunsaqrax reHerl{rlecKoro ailnapura rrpoKapr{or tr Mexanu3Mbr rrepeAaqra
HacneAcrBeHuofi uH(f opMarlulr.

3aAaur,Ie: Ilponecru BbIAeneHr4 e B qr,rcryro Kynbrypy vr ra4enru$urcarlr4ro
MIzKpoopraHV3MoB, cocraBr_{roulr4x rrpeAnoxennrrft rrpenapar.

2. Ilparcruuecrcoe 3aHflTlre. 3x,uorus Mr,rKpoopraHr{3MoB. Ceunnap. Bonpocu K
ceMr.rHapy:

1. Srcrpenro$ralruue MI,IKpoopraH {3Mbr u ux 6uorexHoJrorr.rqecrczft norenq[an.
2.BaxtepuaJrbHa{ 6uoruorraznecuenrlrEs: Syu4arraenraJrbHbre H rrprrKna4Hbre acneKTbr.
3. Cvrvr6no3bl MI4KpoopraHI,I3MoB a MopcKrrx xr4BorHbrx (Aoxra4, rpesenraqnr).
4. Quorum Sensing: $yn4auenrzurrr{bre rz npr4KnaAHbre acrreKrrr (Aor<naA, npeseHraqux).

3. IlpanruqecKoe 3aHsrue. Cenaauap. 3ansrue [ocrpoeHo Ha ocHoBe o6cyx4eur.rx
coo6uleHr'tfi acn[paHToB rro npeAJroxeHHbr M BorrpocaM.

Bolpocrr 4lr o6cyx.{eHr{r :

1. Barrepaossr pacrenufi: nacrura6 npo6rerr,mr v cpeAcrBa 6opr6rr (AorlaA,
upeseuraqux).

2. fpu6usre 6oresHla pacrenufi: Nracmra6 rpo6rensr 14 cpeAcrBa 6opr6rr (AoxnaA,
upeseuraqzr).

4. ffparcruvecrcoe 3aHqrue. Cerrarauap. EaxrepuarrHbre 6olegnu pacrenuft:
(f yngarvrenrirJrbHbre rr npr,rKnaAHE re acrreKTr r. B onpo cbr K ceMr,rHapy :

1 . OcHoeHrre rroHrrr.rtr Qurouaron oruLr.



2.Cracrerr,rrr qeKperluI,I 6ar<repufi .

3 . O cnosurre Qurororcl{Hbl 6axrep aft r,r rr{Aponurr.rqecKr,re S eprvreurrr.
4. I-{uroau$ (f epeuquponr<a $urona f of eHHbrx 6 ar<repzfi .

5. BocnpuuMqr4Bbre orBerbr pacren ufi.

5. IlpanrnqecKoe 3aHsrue. Mero4u lr3freHzfl ror{BeHHbrx MrdKpo6Hrx coo6rqecrn.
3a4auIae: Ouegurr 6r,rororu.IecKylo aKTrrBHocrb npeAnoxeHHbrx [oqBeHHbrx o6pasqoe
MeroAaMI'I lpyrr.ruraquz-3KcrpaKlll4u u cy6orpar-r.rHAyrlupoBaHHolo 1brxa:avrs..llponecrz oq"",.y
QepltenrarzsHofi aKTI{BHocrI,I npeAnoxerrHbrx [orrBeHHbrx o6pa:qoe *ato4or $nyoporenHo-
MeqeHHbrx cry6crparon.

6. IlpanruqecKoe 3aHqrue. Mero4rr rr3f{eHr{r [oqBeHubrx lrurcpo6urrx coo6rqecrn.
Cervrzuap. Bonpocrr K ceMr.rHapy:

I . MeroA ruera6aprco 1r4nra.
2. Merolsr MerafeHoMaKrz.
3aAanze: rrpoBecrl{ pacrrer r,rH,IeKcoB 6r.ropa:Hoo6pazux (f[euuona, Czlrncona)

6arcrepualrHblx TaKcoHoB, IrcrloJlb3ys [pe,rnoxeHHbre AaHHbre aMrrJrr,rKoHoBoro ceBeH:apoBalLrfl,.

7. IparcruqecKoe 3aHsrue. 3a4ar,rae:
1. flponectl,I BbIAeJIeHue alatu6uorrrKa r.r3 KynbrypanrHofi cpegu npoAyrleHTa, rzcrroJrb3yt

cenaparlr4oHHbre MeToAbr.

2. fIpoauwtt43l,IpoBarb MexaHLI3M 6[orora.recrofi axrrasHocrr4 rrpeAno)r(eHHrrx o6pasqon
anrr'r6zorraKoB, I4c[oJrreyx 6uopeloprepHEre rrrraMMbr cnugytlulzJrbHrrM xapaKTepoM cBeqeHu.f,,
MeroAbI Snyopucqenrnoft crleKTpocKorrvftr Lr $orolrerpzu,6axrepuoJrorrzqecKr,re MeroArrKLr.

Boupocrr K KaHArrAarcKoMy aK3aMeHy:

l. MIEItpo6uororu.s KaK rralpaBneHr,re HayqHo-TexHrzqecKoro nporpecca,
ou[paroueecfl. Ha MexAI4 crlr4rrnl,IHapHbre 3r raHr4q.

2. Murpo6zororpfqecKl,Ie cpelbl, crepr4nr.rsarlkrs cperu rrHcrpyMeHroB. @agu pocra
MIzKpoopraHI'I3MoB B llepl{oAuqecrcofi x"nrrype. floHsrze o6 y4elrnofi cKopocrr{ pocra.
Ocrosurre [apaMerpbl, xapaKTepr{3}Torrlue pocr MrrKpoopraHu3Mon. Mero4rr [onyqeHvf, qr,rcrbrx
Kynbryp. Mero4rr xpaHeHpts Kynbryp.

3. OcnosHrre o6lacru [pLIMeFreHrzr coBpeMeHnofi uurpo6uororuu u ocHoBHbre ee
ACIIEKTbI.

4. Kleroquas u cy6r<leroqHat opraHLrsa\krs. rpoKapr.ror. OpraHzsaqux 6aprepnrrx
crpyKryp. Opranusaqllf, TpaHcrloprHbrx orrcreM. Opranusaqus BHyrpuKJreroqHbrx crpyKTyp.
XuMu'recrue u $usuqecKlle $arropu, olrpeAeJrrroque SusuororuqecKoe cocro.sHr,re KJreroK
rrpoKapr4 or. Monexylrpnrfi co craB npoKal )rrorr.rqecxofi KJrerKrl.

5. Mero4rr Il4enru$zrarLvlr L TaKcoHoMr.ru flpoKapr{or. Auaru3 xrrpHbrx Kr,rcJror
MeroAaMI'I xpoMarorpa(puu-rr,racc-crleKrpolvrerprr4. AHK-IHK ru6puAuzaqur. Analug renoe 165
pPHK.

6. Crpyrrypa HyKneoI{Aa I\[,IKpoopraHr{3MoB, efo AoMeHHafl opraHkr3arrr4.rr,
oco6ennocrlr yKnaAKrr HyKneovAa. Kounorrenrrr [HK. Buocunres AHK.

7 ' Penluxaqzt reHoMa E.coli. Mouo- 6unanpaueHuair pennr.rKarrr{x. O6pa.:onanue
npaftrr,rocorrlu.

8. Oprauusaqru olepoHa. Irlu]ryqr,r6emnrre u pelpecccu6enruue orepoHbr (lac- u
trp-onepoytr). Cucrerraa [o3rzTnBHoro u He ]arr{BHofo KoHTponr.

9. fllasuu4rr KaK He3aBI4cLIMbre pernr.rKoHbr. Pa:ueprr u crpyKTypa. gucro rcounfi
TIJIa3MI'IA n 6axrepualsuofi KJIerKe. Cnoricrna nJrtBMrrA. 3uaqeuue rrJra3MrrA B MeAHrIr.rHe r.r

6uorexgonorurr.
10. PHK-nonvMepa3a E. coli. (,y6regu:rruqrr PHK-noJrvMepa3br.@usuonomqecKa.rr



ponb pa3Hbrx rr.rrroB cr.rrMa cyobeAr{Hr,rrljr PHK- [on]rMepa3br. CTpyKTypa 6aKTepuzrnbHbrx
rrpoMoTopoB, B3ar,rMoAeficTBr,recurMa cy6boAlrHtrrl c paftoHaMr.r ilpoMoTopa.

1 1. ,{nyxrorrrnoHeHTHas crrcreMa rrpoBeAeHr,rs.crTrilaJracrpecca y Mr.rKpoopraHrr3MoB.
12. flpanuna HoMeHKJIarypbr, c,)rnacHo MexAyHapoAHbrM KoAeKcaM. Hynepauecrar

TaKcoHoMr.rs. AHanras xuMrrrrecKprx MapKeplB KJreroK. Anarus reHerr,IrlecKr,rx [pI,rcHaKoB KJIeroK.
13. 3nexrporpaHcnoprHoe (focrpopunrpoBaHr.re.
14. Cy6crpauroe Qoc$oprdnr.rp(BoHr,re.
15. Anrorpo$urre 6amepupI. 4 vrexauuslra $urccarlr{r.r yrneKr{cJroro ra3a.
16. Anaepo6nufi eHepreruqecrafi ruera6oilasNa:
17. (Dororpo$Hble, fereporpo(f uue r{ xeMoJrr.rrorpo(fHrre M}rKpoopraHr.r3Mbr.

18. Klaccu(furaquu MLIKpoopraHr.r3MoB rro orHorxeHr{ro K TeMneparype, K
KI'ICJIOTHOCTT,I CpeAbI K nOAuOfi aKTriBHOCTrr pr 3aooJreHHocra. 3rcrpenao(fr.rJrbHbre
Mr4KpOOplaHr.r3Mbr.

19. MrErpo6uoe coo6ulecrno. I'u4poJrr{Tr,rKr,r lrAr.rccr{florpo$u.
20. Xaparrepucrl{Ka BoAoeMoE KaK cpeAbr o6urauus MprKpoopraHlr3MoB. O6qas

xapaKTepkIcTIIKa BOAHbIX MLIKpo()pfaHr,I3MoB. MzrpoopraHr{3Mbr aspo6nofi,
Mr{Kpoaspo$ulrnofi , aHaspo6noft soHH.

2I. llonsrue IrJIorHocrHo-rasucurdofi r,rexrrero.rHofi KoMMyHr,rKarIr4r4

MLIKpoopraHI,I3MoB rlo rl,Ily "Quorum Sensing". Tuurr peryJrrropHbrx crrcreM, ayror.rAyKTopbr.
I,IepapxuvecKas crpyKTypa cucreMbr quor:um sensing Ha [pr.rMepe Pseudomonas aeruginosa.
MexanusN{br rroAaBfleHr,r.f, MexKJreroqnoft r'toMMyHr,rK a\Lrkr.

22. Erzounenru r<ar< $oprraa cyrl3crBoBaHr,rr Mr,rKpoopraHr{3MoB.
23. TeoperuuecKkle ocHoBbI orIC:HKr,r lruxpo6noro sKoJroruqecKoro pasnoo6pasnx.
24. flonsrue o6 anru6norl4Kax r,r rrx Knaccu$raxaqur. Asru6uoruxu, o6pasyeMbre

6 arrepuxru u, rpu6 arrru, BbrcrrrrlMr{ p acreHrr r{Mrd }r )KI,IB orHbrM rr.

25. OcHoeHrre nyru 6uocr,rHTo3a anru6uoruron. Brr4eJrenr.re Mr{KpoopmHr{3MoB,
rrpoAyllupyrouqux anrz6I4orLIKH. Ocuonnrre MeroAbr Kynbrr4Br.rpoBallzfl, MeroAbr BbrleJreHr.rr r{
orrrrcrKr4 aurr,r6zornxos.

26. OcnoeHrre KneroqHble rv{r{[reHr{ Anfl auru6uoruqecKoro no:4eficrwrx.
Auua6uoruru - vru6l,ITopbl 6lrocrurresr KJreroquofi crenru, 6eJrxa, AHK, Hapyrlaroq[e
(fyuxquu uena6pau.

27. llonsrue o asru6uorrrKcpe3rrcreHTHocrlr Mr,rKpoopraHr.r3MoB. Mexanprguu
Bo3HI,IKHoBeHrz,s.v Qarroprr, olpeAenrrou.de pacnpocrpaHeHr4e feHerr4qecKrrx AerepMLrHaHT.

28. OcnoeHrre grarrbr rrpoMbllrrJ eHHofo [onf{eHlrr aHrra6raorraxos.
29. flpurrrenenue astu6uorr,rrorr B xa3HeAerreJrbHocrt4 rreJroBeKa.

30. Banrepuosbl pacreHlrfi. OcnosHbre rroHrrlrx Suronaronor[qecKofo npoqecca.
(Darroprr BlrpyneHrHoctu 6artepufi. Pery.rsuus rpoAyKurru (farropon Br,rpyneHrHocrr,r.

31. @axroprr tfnrounaltyHr{Tela. Pacrrarertrna.s KrerorrHu}g creHKa, BTopr4rrHbre

uefa6orurrr. Mero4u 3arqr,rrbr pacreuuft or QurouaroreHoB.
32. Bocrpzuuqr{Bbre orBerbr pe ureuufi KaK Kprlrepuit paznuru.rr rrarocr,rcreMbr.
33. PolruuxpoopfaHrr3MoBBlorrBoo6paronauuu
34. O6rqrae [peAcraBneHr.rr o 6raouacce v aKTr,rBHocrr,r roqBeHHbrx

MLIKpoopraHI,r3MoB. llynu uuxpo6noft 6uouaccrr. Merogrr onpeAeneHrax uurr<po6nofi 6uouaccu
pI aKTI4BHOCTII IIOqBeHHbIX MI,IKpOOpTaHLI3I\ tOB.

35. 3Konorr,rqecKue crparerr,rrr )ocraMlrKpoopraHrr3MoBB rrorrBe.

36. @eplrenrrr, $epnaenrarraer rrfi rry[ lorrBbr, rarrrrrao6uJrr{3oBaHHbre Seplrenrrr.
OcHosuHe rpynrrbr (fepuenron r.r JroKanlr3itrlrtr lrx B rrorrBe.


