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1. I{esiu OCBOEHUSA TWCIUTNIUHBI

Llensro
03HAKOMJICHHUE

OCBOCHUs
CTYACHTOB

TUCIUIIINHBI

«Mukpobuonorus
¢ OwopazHooOpazuemM W

U BHUPYCOJIOTUA»  ABJIACTCA

BaXKHEHIITNMU CBOMCTBaMU

MUKpPOOPTraHU3MOB, UX POJbI0 B OHochepe, XO034WCTBEHHON AESITETbHOCTH U MH(PEKIMOHHON
MaTOJIOTUU YeJIOBEKa, )KUBOTHBIX U PACTEHUN

2. Mecto nucuuminnel B ctpykrype OOII

HI/ICHI/IHHI/IHa BXOAUT B 4acCTh,

dbopMupyeMyro y4yaCTHHKaMH 0Opa3oBaTeNbHBIX

otHomeHui, 6moka 1 «lucuummmaer (Moxynu)» ydebnoro rurana OOIl u u3ywaercs B S u 6

ceEMECTpax.

JlJis ycrienrtHoro OCBOGHUSI JaHHOTO Kypca HEOOXOAWMBI 0a30BbIe 3HAHUS B 00JIACTH
OMOXUMHH, UTOJOTUHU, FeHeTUKU. CTYAEHT JOKEH MMEET HAaBBIKU PabOTHI ¢ MUKPOCKOIIOM,
XUMUYECKUMH pPeaKTUBAMHU, 1a00paTOPHBIM 000PYJOBaHUEM.

3HaHMS W HaBbIKM, NOPUOOpPETEHHBIE MpPU HU3Y4YeHUU Kypca «Mukpobuosorus u

BUPYCOJIOTUS,

noTpeOyroTcs

CTyJIeHTaM IIpH

OCBOCHHUU

KypcoB «MMMmyHOIOTHA,

((MOJ'IeKyJ'IHpHaH 6I/IOJ'IOFI/I${>), «Teopm{ 3BOJIFOIIUH», ((9KOJIOFPI$I)), «bHOTEXHOIOTUSI U OCHOBBI

CEJILCKOT'0 X035 CTBaY.

3. Pe3yabTarhl 00y4eHusl MO TUCIUTIHHE

Kox v HanmenoBanue

Kox u nanmenoBanue

Pe3yabTaTsl 00yuyeHus

KOMIeTeHIUH WHIUKATOPA (MHAUKATOPOB)
JAOCTHKEHUs KOMIIeTeHIINI
IK-1 Crnocoben | 1.1_B.IIK-1 [Tonb3yercs | 3nams. COBPEMEHHBIE
OCYILECTBIISITh COBPEMEHHBIMHU TEXHOJIOTUH, KOTOPBIE MOKHO
HeJarOrHYecKyIo 00pa3oBaTeNLHBIMU UCIIOJIB30BATh TPU H3YYCHUU
JeSITeTbHOCTD 10 | TEXHOJIOTHSIMA B TIpoIecce | OMONIOTUYECKUX TUCIHILIHH.
npoGHIBHBIM npeaMeram | o0ydeHusl. Ymemv:  mpuUMeHATH  ITH

(mucuMIuIiHaM, MOAYJSIM) B
paMKax MporpaMM OCHOBHOTO
o01iero U cpeaHero oOIIero

o0pa3oBaHus, CpeHero
poQeCCHOHAIBHOTO u
JIOTIOJTHUTEIBHOTO
poeCCHOHAIBHOTO
o0Opa3oBaHus, IO pOTrpaMMam
JIOTIOJTHUTEIBHOTO
o0pazoBaHUs neTein u
B3pOCIIbIX;

TEXHOJIOTHUU TIpU OCBOCHHU

OCHOB  MHUKpPOOHMOJOTMH U
BUPYCOJIOTHH.
Braoemy.: METOJaMH
MONyYCHUST  TEOPETHUYECKUX
3HaHUM W NPaKTHYECKHX
HaBbIKOB B obuactu
MUKpPOOHOJIOTHH u
BUPYCOJIOTHH.

2.1_B.IIK-1 Pa3pabateiBaer | 3nams: IIPUHIINATIBI

yueOHblE  MpOrpaMMbl U | pa3pabOTKu y4eOHBIX

COOTBETCTBYIOILIEE IporpamMM,  CBSI3aHHBIX €

METOJInYecKoe obOecreueHue | H3ydeHueM

JUIs TIpoliecca 00y4eHus MHUKPOOPIaHU3MOB.
Yuems: noaoOpaTh
METOAMYECKOe olecreyeHue
IUIE  OCBOGHHUSI  MPOTPaMM,
CBSI3aHHBIX C  M3Y4YCHUEM
MHUKPOOPTaHU3MOB.
Brademy: METOAMKOMN
MIPUMEHEHHS Pa3INIHBIX
CPEICTB o0yueHHst  TpH
MIPEToIaBaHUH OCHOB

MI/IKPOGI/IOHOFI/II/I u




BHUPYCOJIOTUH.

3.1 _B.IIK-1
COBPEMEHHBIC
00y4eHHUs1 OMOJIOTUH

[Ipumenser
METO/IbI

3uameo. COBPEMCHHBIE METO/bL

oOyueHus OCHOBaM
MHKPOOHOJIOTUH u
BUPYCOJIOTUU

Ymems: PUMEHSTh
COBPCMCHHBIC METOAbI

oOyueHusi IpU MpernogaBaHUU

OCHOB  MHUKpPOOHOJOTMH U
BHPYCOJIOTHH.
Brnaoemw: METOIUKOMI
MIPUMEHEHUS Pa3INIHBIX
COBPEMEHHBIX METO/IOB
oOyueHus OCHOBaM
MUKpPOOHOJIOTUH 51
BHUPYCOJIOTHU.
4.1_B.JIK-1 [lokasbiBaeT | 3uamb: Hay4yHbIE  OCHOBBI
3HAHUA  HAy4YHBIX  OCHOB | COBPEMEHHOM
COJIepKaHUs IIKOJIEHOTO | MUKPOOHOJIOTHN u
OHOJIOrUYECKOT0 BHUPYCOJIOTUU.
o0Opa3oBaHMs, OPUEHTHPYETCS | Ymemb: OpPUSHTHPOBATHCS B
B npoOeMaTuKe U | mpobiieMaTruke u
JOCTUKEHHUSIX ~ COBPEMEHHOM | NIOCTHXKEHUSAX  COBPEMEHHOMU
OMOJIOTHH. MUKpPOOUOIOTHH H
BHUPYCOJIOTHH.
Brnaoemw: 0a30BBEIMH
3HAHUSIMU B obOnactu
MUKpPOOUOIOTHH 51
BHUPYCOJIOTHH.
InK-4 Crocoben BectH | 1.1_B.IIK-4 Crnoco06eH | 3uamb: COBPEMEHHBIE METO/IBI
HAyYHO-UCCIICIOBATEIICKYIO | MCTOJIB30BaTh COBPEMEHHBIC | B TEXHOJIOTUH IPOBEICHUS
paboty B o0JacT | METOABl W TEXHOJOTHH TPHU | HAYyYHO-UCCIIEN0BATENbCKOM

NpoQUIHLHOM JAUCIUIUIMHBI U
METOJIMKU €€ MPEeIoIaBaHus;

MPOBEACHUH Hay4YHO-
HCCIIEeIOBATEeNbCKON pabOThl U
AHAJIM3UPOBAaTh CBOM OIBIT B
COOTBETCTBUU c
WCTIONB3YEMBIMU METOJAMU H
TEXHOJIOTHSIMU
00pa3zoBaTeNIbHBIM IETISIM.

paboThI B obnactu
MUKpPOOUOIOTHH u
BHUPYCOJIOTHH.

Yumems: TpoOBOAUTH HAYYHO-

HCCIIEIOBATENbCKYIO0 paboTy B
o01acTd MHUKPOOHONOTHH H

BHUPYCOJIOTHH u
AHAJIM3UPOBATh IOJIyYCHHBIE
pe3ybTaThI.

Bnaoemy: OCHOBHBIMHU
METOAaMH
MHUKPOOHOIOTUYECKUX

HCCIEeOBaHUN.




2.1 B.IIK-4  OcymecTtBiser
cObop HayuHO wuH(pOpMaIMH,
TOTOBHT O030pBI, COCTaBIISECT
pedeparsl u OTYETHI,
oubmorpaduu

3name: TpuUHIUNBL cOopa U
aHaJIM3a HAy4HOM JIMTEpaTyphbl

o MHUKPOOHOJIOTUN "
BUPYCOJIOTHH.

Ymems: TOTOBUTH 0030DHI,
pedepartsi, OTYETHI,
oubnorpadumn o
MHUKPOOHOIOTUN u
BUPYCOJIOTHH.

Brademy: HaBbiKamMu cbopa u
0000meHnss WHPOPMAIMK T10
BOIIPOCAM MHUKPOOMOJIOTHHM U
BUPYCOJIOTHH

3.1_B.JIK-4 Amnanusupyer u
IUTAHUPYET CTaAUM HAay4yHO-
WCCIIEIOBATEIILCKOW  PabOTHI,
Hay4YHOT'O IpOeKTa u
€CTECTBEHHO-HAYyYHOTO
HKCHEPUMEHTa IO OMOJIOTUU

3Hamb. OCHOBHBIE  CTaauu
Hay4HO-HMCCIIEJ0BATEIbCKON
paboTHI IO MUKPOOHOJIOTUH H
BUPYCOJIOTHH.

Yumemwv:  miaHMpoBaTE WU
KOPPEKTUPOBATh
AKCIIEPUMEHTAIBHYIO HAay4HO-
UCCIIEJ0BATEIbCKYIO paboTy B
001acTi MUKPOOHOJIOTHH.

Braoemy. TEXHOJIOTHEH
MOATOTOBKU Hay4HOTO
MpoeKTa MO0  pe3ylbTaTam
TEOPETUYECKOMN 5
MPaKTUYECKOU

UCCIIEI0BATENbCKON paboThI B
o0JacTd MHUKPOOHMONOTHH H

BHPYCOJIOTHH.
IIK-6 Bnaneer nHawsikamu | 1.1_B.IIK-6 CrocobeH | 3uame: o0acTu
yyacTusi B pa3paboTKe U | IPOEKTUPOBATH y4eOHYI0 | MUKPOOHOJIOTUHI u
peanu3alyy pa3IMyHOIro THMA | JeSITeIbHOCTh MO MPEAMETY B | BUPYCOJOTHH, U3yueHHe
IIPOEKTOB B 00pa30BATEIBHBIX | COOTBETCTBUHU C | KOTOPBIX IPEIyCMOTPEHO
OpraHu3aIusIx B | TpeOOBaHUAMHU TpeOOBaHUAMU
Mearoru4eckoit cdepe. 00pazoBaTeNbHBIX 00pa3oBaTeNbHBIX
CTaHJapTOB. CTaHJapTOB.

Yuems: IJIaHUPOBATH

yueOHYI0 NesITeTbHOCTD,

CBSI3aHHYI0O C  OCBOCHHEM

OCHOB  MHUKpPOOHMOJOTMH U
BHUPYCOJIOTHH.

Bnaoemy: HaBbIKaMU
MIPOEKTUPOBAHUS yueOHOU
JESTEIBHOCTH 1o
MUKpPOOHOJIOTHH

UBHPYCOJIOTHH.




2.1 B.IIK-6 Nwmeer | 3uams: TICUXOJIOTO-
MIPEJICTABIICHUE O TCUXOJIOTO- | MEAarorn4ecKue OCHOBBI
MeIarOrMYeCKIX OCHOBAax | MPOBENCHHS]  3aHATUH 10
MIPOCKTUPOBAHHUS MUKPOOHOJIOTHH u
B3aMMOJICHCTBHS C | BUpYyCOJIOTHH.
pa3NUYHBIMH  KaTETOPUSMH | Ymems: UCTIONb30BATh 3HAHHUS
YYaCTHUKOB 0 TICUXOJIOTUU U TIeIarOTUKe
00pa3oBaTeNbHBIX OTHOIICHUH | B mporecce o0yueHus
OCHOBaM MHUKPOOHOJIOTHU U
BUPYCOJIOTHH.
Braodemy: MICUXOJIOTO-
MeJarorHYecCKUMU  OCHOBaAMH
00pa3oBaTEeIbHBIX
OTHOIIIEHUH.
3.1 B.IIK-6 Amnamusupyer u | 3namo:. OCHOBHBIC
o0o01aer pe3yNbTaThl | HAPABICHUS]  COBPEMEHHBIX
HAYYHO-HMCCIICIOBATEIIbCKHX HAYYHO-HCCIICIOBATEIbCKUX
paboT ¢ ucHoik30BaHUEM | paboT B obnactu
COBPEMEHHBIX  JIOCTHXXCHHUU | MUKPOOHOJIOTUU u
HayKH W TEXHUKU BUPYCOJIOTHH.
Ymemv: aHanu3upoBaTh U
0000maTh pe3yabTaThI
HAYYHO-HCCIICIOBATEIbCKUX
pabot B obnactu
MUKPOOHOJIOTUN u
BUPYCOJIOTHH.

Braoemv: HaBbikamMu padOTHI
C UCTOYHHKAMHU HH(OPMAIIHH,
OTpaXKaIIIMMU COBPEMEHHBIE

JOCTHKEHUST B 00yacTu
MHUKPOOHOJIOTUN u
BHUPYCOJIOTHH.
4.1 _B.IIK-6 [Ilnanupyer u | 3uamo: METOANYECKUE
BBICTPauBaeT y4eOHBIH | OCHOBBI IJIaHUPOBAHUS
nporece,  Gopmupyer y | yueOHOro nporecca,
oOyuaromuxcs CB3aHHOTO €  H3Y4YEHHEM
UHTEJUIEKTyaJIbHbIE BOIPOCOB MMKPOOUOJIOTHH U
MOTPEeOHOCTH, B TOM YHUCIE K | BUPYCOJIOTHH.
Hay4YHO-HCCIIEI0BATEIBbCKON Ymems:  nnaHupoBaTh U
JeSITeIbHOCTH BBICTpanuBaTh yueOHBIH
IIPOLIECC 10 HM3YYEHHUIO OCHOB
MUKpPOOHOJIOTHH 51
BUPYCOJIOTHH
Braodemy: TEXHOJIOTHEH
bopMHpOBaHUS Y YYaLIUXCS
MHTEJJIEKTYaTbHBIX

MOTPEeOHOCTEH, CBS3aHHBIX C
HAay4YHO-UCCIEN0BATEIbCKON
JIeITeIbHOCTRIO B 00JacTH
MUKpPOOHOJIOTHH u
BHUPYCOJIOTHH.




5.1 B.IIK-6  OcymecTtBiser
cObop HayuHO wuH(pOpMaIMH,
TOTOBHUT 0030pBI, aHHOTAIIWH,
coctaBisier  pedeparsl U
oT4eThI, OnbIMorpadun

3nams: TpuUHIMNBL cOopa U
aHaJIM3a HAy4HOM JIMTEpaTyphbl

o MHUKPOOHOJIOTUT u
BUPYCOJIOTHH.

Ymems: TOTOBUTH 0030DHI,
pedepartsi, OTYETHI,
oubnorpadumn o
MHUKPOOHOIOTUN u
BUPYCOJIOTHH.

Brademw: HaBbiKamMu cbopa u
0000meHnss WHPOPMAIMK T10
BOIIPOCAM MHUKPOOMOJIOTHH U

BUPYCOJIOTUH
6.1 _B.IIK-6 Kpurtnuecku | 3uams: OCHOBHBIE  CTaauu
aHAM3UpyeT U IUIAHUPYET | €CTECTBEHHO-HAYYHOI'O
CTaUH MEIarOrMYECKOTO | AIKCIIEPUMEHTA o
IKCHEPUMEHTA, HAY4YHOTO | MUKPOOUOJIOTHH.
MpOeKTa W  €CTECTBEHHO- | YMmemb: IUTaHUPOBATh
HAy4YHOI'O 3KCIIEPUMEHTa IO | €CTECTBEHHO-HAY4HBbIH
OHoI0rHH AKCIIEPUMEHT 1o
MHUKPOOHOJIOTUN u
KPUTHYECKH  aHAIM3HPOBATH
€ro pe3yJbTaThl.
Braoemy: TEXHOJIOTHEH
IPOEKTHPOBAHUS,
MPAaKTUYECKOTO
OCYLIECTBJICHUSI M aHalu3a
pe3yIbTaToB HAYYHOTO
JKCIEpUMEHTa B  00JacTu
MUKpPOOHOJIOTHH.
7.1_B.IIK-6 CrnocobeH | 3nams: apceHain
MPOEKTHUPOBATH COBPEMEHHBIX
NeIarorMyeckue JeWcTBUs, B | MEAArOTMUECKUX  JeWCTBU,
TOM 4YHCIIE WHHOBAIMOHHOW | KOTOPBIE MOKHO

HaMpaBJIEHHOCTH, CBS3aHHBIE
C WCIOIB30BAaHUEM PECYPCOB
o0pa3oBaTenbHOI Cpensl
(pabota c Y4€OHUKOM,
3aHATUS MPEIMETHOTO
KpYXKKa, COBMECTHBIE
JEUCTBUS C OHOIMOTEKOM,
HCIIOJIb30BaHNE pecypcoB
D0P, y4yeOHBIE SKCKYpCHU U

T.J.).

UCMOJb30BaTh NpU OO0y4YEHUHU
OCHOBaM MHUKpPOOHUOJIIOTUH H

BHUPYCOJIOTUH.
Ymems: wncmonp3oBaTh HUX B
cBOel npogeccuoHaIbHON
JEATETLHOCTH.

Brnaodemn: HaBLIKAMHU
HCIIOJIE30BaHMS

MHHOBAIIMOHHBIX METO]IOB

oOyueHuss MUKPOOHOJIOTUU H
BUPYCOJIOTHH.




«Bupycomorus» - 4 3E, 144 gaca; yacts 2 - «Mukpoouonorus» 4 3E, 144 4gaca).

4. CTpyKTYypa ¥ coaep:KaHue TUCHUIIMHBI

OO1ast TPYA0EMKOCTh JUCIUILIMHBI COCTABIACT 8 3aueTHBIX eauHull, 288 yacoB (uactp 1 -

Bunsbi yueoHoii padoThI,

DopMblI
BKJIKOYasl
TeKyLIero
CaMOCTOATECJIbHYIO
< KOHTPOJISI
8 paboTy CTYAEeHTOB H
2 ycrneBaeMoCTH
2 TPYA0EeMKOCTh (B 4acax)
No = E (no neoenam
) 2 5 o 3 cemecmpa)
n/ Pa3zgen nucuunmiInHbI S o = =
S w 2 ) DopMblI
n &) = = T =)
5 2 3 s 8 NPOMEKYTOYH
= = S & = 5 o
) = = o B S oii
s =< =) S =
) =T = aTTecTalnu
= - (3]
= g (no
= 8 cemecmpam)
Yacrs 1. 5119 18 36 54
BupycoJsorus
1 | Bupycomnorus xak Hayka. Mcropus | 5 | 1 2 4 6 pedepatsl
BUpyconoruu. OCHOBHbIE MOHATHS
2 | CoBpeMeHHBIE MeToabl | 5 | 2 2 4 6 orpoc,
BUPYCOJIOI'MYECKUX HCCIIeI0BaHUN pedepatsl
3 | Mopdonorus wu  xumuueckuit | 5 | 3 2 4 6 ompoc,
coctaB  BHpycoB.  OcCHOBHbIE pedepatsl
CBOWCTBa BUPYCOB
4 | Perpoaykiusi BUPYCOB B KieTke- | 5 | 4 2 4 6 ompoc,
XO3s5IMHE KOHTPOJIbHAS
pabota
5 | Bakrepuodaru: cTpoenme, | 5 | 5 2 4 6 orpoc,
KU3HEHHBIM UK, MpPaKTHYEeCKOe pedepatsl
UCTIOJIb30BaHNE
6 | OcoOeHHOCTH TEHETWKH BHPYCOB. | 5 | 6,7 4 8 8 orpoc,
Knaccugukanus u HOMEHKIATypa pedepatsl
BHPYCOB
7 | OcoOEHHOCTH HKOJIOTMHM BHUPYCOB. | 5 | 8 2 4 8 orpoc,
Bupycuble nHpeknn pacteHui pedeparbl
8 | Bupycubie nH(peknun venoBeka u | 5 | 9 2 4 8 orpoc,
YKUBOTHBIX Ipe3eHTalH
I[IpomexyTounasi arrectaumsa — | 5 IK3aMeH
36u.
Hroro no yacTtu 1(5 18 36 54
«Bupycoaorus» — 144u.
Yacrs 2. 1-16 32 32 44
Muxkpobuonorus
1 | Ucropus pasButHs | 6 | 1,2 4 2 4 orpoc,
MHUKPOOHOJIOTHH. MeTtoapl 1 pedepatsl
MUKPOOHOJIOTUYECKUX

HUCCIIENOBaHUN




2 | Ctpoenue OGakTepuasbHON KIETKH. | 6 | 3,4 4 4 4 ompoc,

Poct u pa3MHOKEHUE 2,3 pedepatsl
OaKTepHAITLHBIX KIIETOK

3 | Tumsr MUTAHUS Oaktepuii. | 6 | 5 2 2 4 orpoc,
bakrepuaibHble  TPaHCIOPTHBIC 4 pedepatbl
CHCTEMBI

4 | CriocoObl ToTydeHus: sHepruu y | 6 | 6,7 4 2 4 ompoc,
OaxkTepuil. doToTpods u S) pedepatsl
XEeMOTPO(hbI

5 | I'eneruka Oakrepuii. Cucremarnka | 6 | 8,9 4 2 4 orpoc,
OakTepuit 6 pedepaTsr

6 | Oxonmorust Oaxtepmit. Bimsaue | 6 | 10 2 4 6 orpoc,
a0MOTHYECKMX U  OMOTHYECKHX 7,8 KOHTPOJIbHAS
(axTOPOB HA MUKPOOPTaHU3MbI pabota

7 | IlouBa, Boma, armocdepa kak |6 11,12 |4 6 6 ompoc,
cpena oOuTaHusA OakTepuil. 910,11 pedepatsl

VYyactue  MHUKpOOPraHU3MOB B
KpYroBOpOTE BELIECTB B IPUPOJIE

8 | Makpoopranu3Mbl (pactenus, | 6 | 13,1415 | 6 6 6 orpoc,

KUBOTHBIC, YEJIOBEK) Kak cpera 12,1314 pedepatsl
obutanus OaKTepHid

9 | [Ipumenenue OakTepuit B|6 |16 2 4 6 ompoc,
XO3sICTBEHHOMN JeSITeTbHOCTH 15,16 pedepartsl,
YeJIoBeKa TECTUPOBA-

HUE

IMpome:xkyTounasi arrectamusi — | 6 IK3aMeH
36u.
Hroro no YacTH 2|6 32 32 44
«MuxpoouoJiorus» - 144u.
Hroro mo xkypey 288u.

ConepxaHue THCHMILINHBI

Yacrs 1. Bupycoaorus.

Pa3nea 1. Bupyconorus kak Hayka. Mcropus Bupyconoruu. OCHOBHBIE TOHATHS.

[IpenmMer u 3amaun BUpyconoruu. CBsa3b BUPYCOJOTUU C APYrUMH Haykamu. OCHOBHbBIE
NOHTHS BUpyconoruu. [Ipuonsl, Bupounsl, Bupycel. Mcropus Bupyconoruu. Brian JI. I1acrepa,
3. lxxennepa, J[.W1. IBaHOBCKOTO B pa3BUTHE BUPYCOJIOTHH.

Pa3nea 2. CoBpeMeHHbIE METOIbI BUPYCOJIOTHYECKUX UCCIIEJOBaHUM.

Hcnonb3oBanre 1a0OpaTOPHBIX >KUBOTHBIX U KYpPUHBIX 3MOPHOHOB MJIsl HU3YyY€HUs
BUpYcOB. KynbTypbl KIETOK, IPUMEHsSEMbIE B BHpycOJoruv. MmmyHonornueckue peakuuw,
MHUKPOCKOIIMYECKHE U T€HETUYECKUE METO bl N3yUEHNsI BUPYCOB.

Pazgen 3. Mopdosorus n xummuueckuii cocraB BupycoB. OCHOBHbBIE CBOICTBA BUPYCOB.

BuexiierouHas 1 BHYTpHKJIETOUHAs! (POPMBI CyIIECTBOBaHUs BUPYCcOB. [IpocTo U cioxkHO
OpraHM30BaHHbIE BUPYCHl. Paznuunblie sl cummerpun BupycoB. Tunsl BpycHbeix JJHK u PHK.
CTpyKTypHBIE U HECTPYKTYPHbIE BUPYCHBIE OeNKU. JIMMHIBI U YTII€BOIbI BUPYCOB.

Pa3nea 4. Penponykuus BUpyCcOB B KIETKE-XO03HHE.

Penpoaykius BupycoB B KieTKe-x03sinHE. OCHOBHBIE ATallbl )KU3HEHHOTO IIUKJIA BUpYyca:
ajicopOuMs, NPOHMKHOBEHHE BHpYCa B KIETKY, pa3/ieBaHHE, TPAHCKPHIILUSA, TPAHCIALMS,
peruiMKanusi, cOopKa M BbIXOJl BUPYCHBIX YaCTHII.

Pazgen S. bakrepuodaru: crpoeHue, >KU3HEHHBIN LUK, IPAKTUYECKOE MCITIOJIb30BaHUE
baktepuodarn — Bupycel Oakrepuil. Mctopusi oTkpeiTus OaxtepuodaroB. OcobeHHOCTH
cTpoeHusi 6akrepuodaros. XKuzneHnslil nuka 6akrepuodaros. IIpakTuueckoe MCHOIb30BAHUE




OakTepro(aroB: IUArHOCTHKA OaKTepHATbHBIX HMHQEKIMHA, Tepanus U NpoHIAKTUKA
MHQEKIMOHHBIX 3200JI€BaHNI, T€HETUYECKHUE UCCIIEIOBAHHUS.

Pa3gen 6. Ocobennoctu reHetuku BupycoB. Kimaccugukaius 1 HoMEHKIIaTypa BUPYCOB

I'enetnueckuil anmapar BupycoB. CrocoObl yBenWYeHHs HH(OPMAILMOHHONW €MKOCTH
BUPYCHOTO reHoMa. MoaupuKkanuy U MyTallud y BUPYCOB. | eHeTHYEeCKHEe M HETeHETHYECKue
TUIIBI B3aUMOJIeHcTBUI y BUpycoB. du3nueckue KapThl BUPYCHBIX reHoMoB. Kiaccudukanus u
HoMmeHknarypa Bupycos. JJHK- u PHK-conep:xaiue Bupycsl. OCHOBHbIE TAKCOHOMHYECKHE

Pa3nen 7. OcoOEHHOCTH 2KOJIOTHMH BUPYCOB. BupycHbie HHpEKIMKM pacTeHnui

[Tpobnembl 3kojorMM BUPycOB. Pacmpocrpanenue BupycoB B mpupopae. JleiicTBue
9KOJIOTUYECKUX (pakTopoB Ha Bupychl. CaHuTapHas BHUpycoJorus. MeTonbl CaHUTapHOM
BUpycosioruu. duroBupycosiorusd. MeToasl n3ydeHusi BUpycoB pacteHuil. CTpoeHue BUPYCOB
pactenuid. [{lupkynsmus BUpycoB pacteHuid B npupoie. [latoduzmnonorus BAPYCHbIX HHPEKIIHMA

Pa3nen 8. BupycHbie nH(peKInM 4e0BeKa U )KUBOTHBIX

BupycHble uH(pekuu yenoBeka U KUBOTHBIX. Kiaccudukanusi BUPYCHBIX MH(EKIMH.
[Tatorene3 BupycHbIX uUHGEKIMi. Bupychl — Bo30yauTenu OCTPBIX PECHUPATOPHBIX
3a00J1eBaHUM, OCTPBIX KUILIEYHBIX 3a00JI€BaHU, IPUPOJHO-0YaroBbIX HHPEKIHIA.

Yactp 2. Mukpoouoorus.

Pazgen 1. UHcropus pa3BUTHS MHUKPOOHOJOTMHA. MeETOIbl MHUKPOOHOIOTHYECKIX
HUCCIIENOBAHUMN.

Ucropus pazsutus mukpoOuonoruu. Bxnan Jlesenryka, [lacrepa, MeunukoBa, Koxa,
Bunorpagckoro u JIpyrux Yy4eHbIX B pa3BuUTHE Mukpobuonoruu. Ilpeamer u 3amaum
MuKpoouonoruu. O0beKThl n3ydeHusi. OCHOBHBIE HAIIPABICHHUS COBPEMEHHON MUKPOOHOJIOTHH.

Metoasl  MHUKpOOHMOJOTHMYECKMX  HccleoBaHuii. Meronpl orbopa mpod s
MUKpPOOHOJIOTUYECKUX MCCIEN0BaHUN. MeToabl BbIIEICHUS] MUKPOOPTaHU3MOB U3 PA3IUYHBIX
3KOJOTHUYecKuX Hull. (OCHOBHbIE MPUHLMIBI KYJIbTUBUPOBAHMS MHUKPOOPTaHU3MOB B
71a00paTOPHBIX YCIOBUAX. MeTObl MOTYUYEHHS] YUCTBIX KYJAbTYp. THUIBI MUKpOCKONIUU. MeTo bl
u3ydeHus: MOp(OJOTHYECKUX, KYJIbTYPAJIbHBIX, OMOXUMHUYECKUX, CEPOJOIMUECKUX CBOWCTB
MUKpPOOPraHu3MoB. OCHOBHbIE MPUHIUIIBI UACHTU(PUKAITTN MUKPOOPTaHU3MOB.

Pazgen 2. Crpoenue OakrepuanbHOR kieTKH. PocT M pa3MHOXkeHHE OakTepHalbHBIX
KJIETOK.

Crpoenue GaktepuanbHOi KieTkH. Mopdonorndeckue GopmMbl OaKTepHATbHBIX KIIETOK:
KOKKOBH/JIHbIE, TaJOYKOBUIHBIE, W3BUTbIE (GopMbl. OCHOBHBIE OpraHesibl OaKTepuaabHON
KJIETKH U UX (QYHKLUHU: HUTOIUIa3MaTHYecKass MeMOpaHa, KJIeTO4YHas CTeHKa, Karcyia, GumMOopun
U UM, OakTepuaIbHble KTYTUKU, HYKICOU, MIa3MUIbl, ME30COMBI, pUOOCOMBI, BKJIFOUEHUS.
CpaBHuUTENBbHA XapaKTEPUCTUKA NPOKAPUOTUYECKOW M DYKAPUOTHUECKON KieToK. Poct u
pa3MHOkeHHe Oaktepuil. [loHsiTHE O KiIeTOUHOM LUKIE. MOHOMOP(HBI U TOIUMOP(PHBII
KJIETOUHBINA 1MKJI. KiieTouHble [UKIIbI, CBsI3aHHbIE ¢ qU(depeHIpoBKoi ki1eTok. OcobeHHoCTH
CTPOEHUS AH/I0- U IK30CHOp, LIUCT, aKUHET U APYTruxX nokosumxcs popM 6akrepuii. da3sl pocta
OaxTepuanbHON nonyisiuuu. Ilepruoauueckue U HempephIBHBIE KYIbTYpHI.

Pa3nea 3. Tunbl nuranus 6aktepuil. bakrepuaibHble TPaHCTIOPTHBIE CUCTEMBI.

XuUMHUYECKUH cocTaB OakTepHadbHON KiIeTKU. OCHOBHBIE XMMHUYECKHE DJIEMEHTHI,
HeoOxonumble OakrepuanbHOM KieTke. Kiaccupukanus MHKpOOPraHM3MOB IO THUIAM
YIJIEPOJHOrO MUTaHMs: ayToTpodbl U rereporpodsl. OCHOBHBIE HCTOYHHKHM YIiepoja,
UCIONIb3yeMble ayToTpodamu u rereporpodamu. Knaccuduxaimss MUKpOOPraHU3MOB MO TUIIAM
A30THOTO MHTaHUS: AMHUHOAYTOTPO(Bl M aMHHOreTepoTpodbl. OCHOBHBIE HCTOYHHKHA30TA,
UCIIOJIb3yeMbIe aMHHOAyTOTpodamMu u amuHOTeTepOoTpodamu. OCHOBHBIE HCTOYHUKH (ocdopa,
kKeynesa W Jp. DJIEMEHTOB, MCIOJNb3YEMbIE MHUKPOOpPraHM3MaMH. MeEXaHU3Mbl TpaHCIIOpTa
MUTATENIbHBIX BEIIECTB B KIETKY.

Pazaen 4. CriocoOrl mosrydeHus sHeprun y 6akrepuit. @otorpodsl U XeMOTPOQBHI.

DHeprolalIue Mporeccs B OakTepuanbHOi Kkietke. [lonstue o goro- u xemorpodax.
OcCHOBHBIE MEXaHM3MBbl HCIIOJIb30BAaHHUS OakTepusiMM »Hepruu cBera. (CBerocoOuparomue



OUTMEHTHI OakTepuil, PeaKIMOHHBIA LIEHTP, OCOOCHHOCTH 3JEKTPOHTPAHCHOPTHON LEenH Npu
WCITOJIb30BAaHUM DHEPTUU cBeTa. Tumbl (OTOCHHTE3a Y OaKTeprii: aHOKCUTEHHBIN U OKCUTCHHBIN
¢doTrocuHTE3, MUKINIECKUNA U HEIMKINYECKUH aHOKCUTeHHBIH (poTocuHTe3. OCHOBHBIE TPYIIIBI
dotorpodHbix Oaktepuil. XemorpodHble OakTepur. (OCHOBHBIE JIOHOPHI JJIGKTPOHOB,
UCTIONIb3YEMbIe OakTepusiMH Tpu JbixaHuu. lloHaTHe o0 JsHTOTpodax H OpraHoTpodax.
OcHoBHBIE TpPyHnbl JUTOTPOGHBIX U OpraHoTpodHbIX OakTepuil. OCOOEHHOCTH CTPOEHUs U
(GYHKIMOHUPOBAHUS JAbIXaTeNbHOUW uenu Oakrepuil. Kiaccudukanms THUNOB [bIXaHHUSA 10
KOHEYHOMY akKIIeTITOpYy »DJEKTPOHOB: a’poOHOe u aHa’poOHoe abixaHue. OcobGeHHOCTH
a’po0OHOrO JbIXaHus, JBe a3bl JbIXaHWsA. THUIBI aHA’pPOOHBIX JBIXAHWH: HHUTPATHOE,
cynsaTtHoe, cepHoe, kapOoHaTHOe, ¢pymapaTHoe. bpojkeHue kak crnocod MoJyuyeHUs SHEpruu.
[TprurHbl HU3KOH PHEpreTHYecKoi 3PpPexkTUBHOCTH OpoKeHUH. THUIBI OpOKEHHIA: CIIUPTOBOE,
MOJIOYHOKHUCJIO€, MACISIHOKHUCIIOE, IIPOITMOHOBOKHUCIIOE.

Pazgen S. T'enermka Oakrepuil. CrnocoObl oOMeHa T'€HETHUYECKHMM MAaTepHaIOM.
CuctemaTnka OakTepui.

OcobenHoctn  reHetukn — Oakrepuid.  OpraHu3anus  TE€HETHYECKOro  ammapara
MPOKAPUOTUYECKON KiIETKHM. OCHOBHOM M JIONOJIHUTENbHBIM reHoM. Tunsl permmkaunu JHK:
BEreTaTBHAsA, KOHBIOIaTHUBHasA, penaparuBHas. OCOOEHHOCTH BEreTaTUBHOM pEIIMKALUU Y
Oaxrepuii. [Inmazmuasl 6aktepuii, ux crpoenne u Gpynkuuu. Knaccubukanus minazmug. Gopmsl
0o0MEHa TeHEeTHYECKUM MaTepualioM y OakTepuii: TpanchopMalius, TpaHCPEKIHs, KOHbIOTAIHS,
TpaHcayKius. M3MEHUMBOCTh MHMKPOOPraHU3MOB, (GOpMbl H3MEHUMBOCTH. (CHcTeMaTHKa
MUKpPOOpraHu3mMoB. Mcropus pa3BUTHUSI CUCTEMAaTUKU MHKPOOPraHU3MOB. THIBI CHCTEMAaTHKU
MUKpPOOPTraHW3MOB: (EeHOTUIIMYEeCKass M TEeHOTHNHUYecKas cucreMmaruka. Kraccudukamus
Oakrepuii mo bepmku. XapakTepucTuka OCHOBHBIX Tpyni. Kiaccudukanus MUKpOOPraHU3MOB
Ha ocHoBaHMM cTpoeHust 16S pubocomanpHoit PHK. HomenknaTypa MUKpOOpPraHHU3MOB.
[TonsiTue o Buze, 6MoBape, cepoBape, TaMMe, KIIOHE, KYJIbTYpeE.

Pa3nen 6. Dkosnorus Gakrepuil. BausHue abnoTHYeCKNX M OMOTHYECKHX (aKTOPOB Ha
MUKPOOPTaHU3MBI.

OcHoBHBIE TOHATUSA  ayTdkosoruu. JledictBue  aOumoTmdyeckux  (HakTOpoB  Ha
MUKpPOOPraHu3Mbl. BiysiHME 36MHOTO TATOTEHUS, COJTHEUYHOM aKTMBHOCTU UM MAarHUTHBIX MOJIEH
3eMiM Ha MMKPOOpPraHM3Mbl. BiusHMIl M3IydeHHMH Ha MHKpPOOpraHu3Mbl. BiusHue
TUIPOCTATUYECKOTO JIaBJIEHUS] HA MUKPOOPraHU3Mbl. BinsHue Kuciopoaa Ha MUKpOOPTaHU3MBI.
BausiHue TemmepaTtypel Ha MHMKpPOOPTaHM3MBL: TepMO(DUIBI, MCUXPO(PUIBI, ME30(UIIBL.
Bnusaue pH, akTuBHOCTM BOABI M KOHLEHTpAalUMW coJel Ha MHUKPOOpraHU3Mbl. THIBI
B3alMOOTHOLIEHUH MEX1Y MUKPOOPraHU3MaMHU.

Pasnen 7. IlouBa, Boma, atmocdepa Kak cpena oOutaHus OakTepuid. YyacTue

MHUKpPOOPTaHU3MOB B KPYTOBOPOTE BELIECTB B IIPUPOJE.
OcHoBHBIE cpeibl OOWTaHMS MHUKPOOpPraHuM3MOB. ATMocdepa Kak cpega oOWUTaHUs
MHUKpOoOpranu3MoB. CTpaTerud BBDKMBAHHWS MUKPOOPTaHU3MOB B YCIOBHMSX aTMOCQEPHI.
YyacTue MHKpPOOPTaHM3MOB B (OPMHUpPOBAHWMM Ta30BOro cocTtaBa armocdepbl. MeTosl
BBISIBJIEHHS] MUKPOOPTaHU3MOB B BO3AyXe. MHUKpOOpraHu3Mbl, IPUCYTCTBYIOIINE B aTMOcdepe.
Bona xak cpena ooutanust MUKpoopranu3mMoB. Ousnko-xumMuyeckue cBoiicTBa Bobl. CTpyKTypa
MHUKpPOOHBIX ~ COOOIIECTB  BOJHBIX  dKocucTeM. Mukpodiaopa  Boasl.  CaHuTapHoO-
MUKpOOHOJIOTHYECKOE HccienoBaHue Bojbl. IlouBa kak cpema oOUTaHUS MUKpPOOPTaHU3MOB.
OU3MKO-XMMUYECKHE CBOWCTBAa MOYBbl. CaHUTApHO-MHUKPOOHOJOTMYECKOE HCCIeI0BaHHUe
nouBbl. OCHOBHbIE (PU3NOJIOTUYECKUE TPYNIbl TOYBEHHBIX MHMKPOOPIaHU3MOB. YuacTHe
MHUKPOOPTIaHU3MOB B OMOT€OXMMHYECKHMX LMKIAX YyIriIepopla, a3oTa, cepbl, xkene3a, (pocdopa.
OcHoBHBIE 3Tanbl KPYroBOpOTa a3oTa B mpupoje. buonoruueckas ¢ukcanus azora. [Ipumepst
a30T(QUKCUPYIOIIMX MHKPOOPTraHU3MOB. AMMOHU(HKAIMS a30TCOAEPIKAIIUX COEAUHEHHH.
[Tpoueccel HUTpUdUKamu U AeHUTpUpuKauu. OCHOBHBIE ATalbl KPYroBOpPOTa yriepojaa B
npuposie. Y4acTHE MHUKPOOPTaHM3MOB B Ppa3IOKEHUU YIIIEPOACOAECPKAIIUX COEAUHEHUN.
VYyactue MHKpPOOPraHHU3MOB B KPYIOBOPOTE CE€pbl B MpPHUpOJE. YdacTHe MHKPOOPTaHH3MOB B
KpyroBopote ¢ochopa u xeneza B Ipupoe.



Pa3znen 8. Makpoopranusmsl (pacTeHUs, JKUBOTHBIC, YEIIOBEK) KaK cpela OOWTaHUS
OakTepui.

B3anMOOTHOLIEHNT MUKPOOPIaHU3MOB M pacTeHUU. Poiab MHUKpOOPraHW3MOB B KU3HHU
pacteHuii. MHUKpPOOpPraHu3Mbl, AacCOIMUPOBAHHBIE C PA3JIMYHBIMU YacTAMH PaCTEHHU.
®uUTONATOreHHbIE MUKPOOPTaHW3MbL. B3aMMOOTHOIIEHUS MUKPOOPTraHU3MOB W MPOCTEHIINX.
Ponp cMMOMOTHYECKMX MHUKpPOOPraHM3MOB B IIEPEXOJe MPOCTEHIMMX K BTOPUYHOU
aHa’pOOHOCTH. YdYacTHe MHUKPOOPTaHW3MOB B TUIIECBAPEHUU JKUBOTHBIX. B3anuMOOTHOIIEHUS
MHUKPOOPTraHU3MOB M TpPAaBOSIAHBIX KUBOTHBIX. B3aWMMOOTHOILIEHHS MHUKPOOPraHW3MOB H
XUIIHUKOB. B3anMOOTHOIIIEHUSI MUKPOOPTAHU3MOB H TITyOOKOBOHBIX KHUBOTHBIX. MUKpodopa
yenoBeka. OCHOBHBIE TPHUHIUIB  (HOPMUPOBAHHUS HOPMAIbHOM MHUKPOGDIOpbl. DaKkTOpHI,
BIUSIONINE HA COCTaB HOPMAIBLHOW MHUKpPOQIIOPHI YelioBeKa B TeueHue >XKu3HW. OCHOBHBIC
GYHKIMM ~ HOPMaJIbHOM  MHUKpOQIOphl  4YelmoBeka. Mukpodiiopa KOXKHBIX  ITOKPOBOB,
JBIXATEIIbHOM, MUIIEBAPUTEIHHON, MOUYETIONOBOM cUcTeMEbl. [IoHsATHE O AU30aKTepHuo3e.

Pa3nen 9. [Ipumenenne OakTepuii B X03SMCTBEHHOM JIEATEILHOCTH YEJIOBEKA.

Ucnonbs3oBanre  MHUKPOOPTaHW3MOB TMpPU  HPOU3BOACTBE  MPOAYKTOB  MHUTAHMS.
Hcnonb3oBaHne MHMKPOOPTraHU3MOB IIPU TMPOU3BOJCTBE MEIUIIMHCKUX W BETEPUHAPHBIX
npenaparoB. XapaKTEPUCTHKAa OCHOBHBIX TPYII AaHTHOMOTUKOB. MeXaHM3MBbI JIEUCTBUS
AHTUOMOTHKOB Ha OaKTepUANbHYIO KIETKYy. MeToAbl ONpeAeneHus] YyBCTBUTEIbHOCTH
MHUKPOOPTaHU3MOB K AaHTHOMOTHMKAM. YCTOMYMBOCTh MHKPOOPTAaHM3MOB K aHTHOHMOTHKAM,
MeXaHU3Mbl (POPMUPOBAHUS YCTONUMBOCTHU. VMCIoONb30BaHHE MUKPOOPTAaHU3MOB IIPU OUUCTKE U
nepepadoTKe MPOMBIIUICHHBIX M OBITOBBIX OTXOJOB. Vcmosb3oBaHME MHUKPOOPTaHW3MOB B
CEJIbCKOM XO03sIICTBE (OaKTepHuanbHbie yI0OpEHUS, MECTULIUABI MUKPOOHOTO MPOUCXOKACHHUS).

5. O0pa3oBaTe/bHbIe TEXHOJIOTHH, IPUMeHsieMble IPH 0CBOCHHMH JHCIHMIIIMHbI

B xome peamusammm pa3iMYHBIX BHIOB y4eOHOW pabOTBI 1O OCBOCHHIO Kypca
«MuKpOOHOIOTHS U BUPYCOJIOTHUS» UCIIONB3YIOTCS cienyromue GopMbl 00yueHus:

1) mpaouyuonnvie: neKUUU, IPAKTHYSCKHUE 3aHATH. [IpaKTHYECKUE 3aHATUS BKIIOYAIOT
pa3bop KOHKPETHBIX OMOTEXHOJOIMYECKHMX 3ajJjau, BCTPEUM C MPEJCTABUTENSAMU KPYMHEHIINX
Hay4yHO-UCCIeIoBaTeNbCckuX HMHCTUTYTOB I. Caparoa (POC HUITYM «Muxpob», YPAH
WHctutyr OMOXHMMHUM, (DU3HOJIOTUM pACTEHUH M MHUKPOOPIaHW3MOB), NPEACTABUTEISAMU
KOMMEpPUYECKUX OpraHu3anuii, pabdoraromux B cMexHbIX oOnactax (3AO «buoamuay, 3A0
«Hura-Dapmp).

2) cospemeHHble UHMEPAKMUGHble MEXHOLO02UU. CO3JJaHue NPOOJIEMHBIX CHUTYAIHH,
UHTEPaKTUBHbIC JIEKIMH, TUCKYCCHU.

WHTepakTUBHBIE METO/BI 00YUEHHUSI, KOTOPbIE BKJIIOYAIOT B CBOIO CTPYKTYPY pa3paboTKy
BapUaHTOB TECTUPOBAHMS 3HAHMH CTYIEHTOB IO JAHHOM IUCLUMIUIMHE U TNPOBEJCHHE MX BO
BpeMs 3aHIATUA M B CIIELMAJIbHO OTBEAEHHOE Ui 3Toro Bpems. Ha nexnusx Mcnosiab3yroTcs
pasnu4Hble (GOpPMBI BU3yallM3allui HATJIATHOTO MaTepuaa (MylbTUMeAUHHbIE Tpe3eHTan MS
Power Point, TaGuIIbl, KOJUIEKIIHN ).

3aHATUS JIEKIMOHHOTO THUMA MO JaHHOM IMCHUIUIMHE cOCTaBIAIOT 50% ayauTOpHBIX
3aHATHI.

VYenbHbIN Bec MHTEPAKTHBHBIX (hopM 00ydeHus: coctaBisieT okoso 30% ayauTOpHBIX
3aHATUH.

Oco0eHHOCTH OpraHUu3aluu 00Pa30BaTEeILHOIO NMpoiecca
JJIs1 JIMI[ € OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbSI 1 HHBAJIU/I0B
- HCIIOJIb30BaHUE WHIVUBUAYaIbHBIX rpadukoB oOyueHus 51 cradu
9K3aMEHAIIMOHHBIX CECCH;
— OpraHM3aIys KOJUICKTUBHBIX 3aHATHH B CTYJCHUECKHX TPYINax C MebIo
OKa3aHWs TIOMOIIM B TOJyYEeHUU HHPOpPMAIMM HHBATUAAM U JIMIAM C OTPaHUYCHHBIMU
BO3MOXHOCTSMHU 3J0POBbA;



- MPOBEICHUE WHANBUYaIbHBIX KOPPEKIMOHHBIX KOHCYJIbTALMI JJI1 UHBAIUIOB U
JIUL C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMU 310POBBS;

- JUISL UL C OTPAaHMYCHUSMHM MO CIyXy i OOJerdyeHus YCBOCHMsI MaTepuaia
MPEAYyCMaTPUBAETCA MAKCUMaJIbHO BO3MOKHAS BU3Yyaju3alus JEKIIMOHHOIO Kypca, B TOM YHCIIE
OIMPOKOE  HCHOJB30BAHME WJUIIOCTPATUBHOIO  MaTepHalla, MYJIbTUMEIUHHON TEXHUKH,
TyOIMpoBaHUE OCHOBHBIX TOHSTHI U MOJOKEHUM Ha claiijax;

- JUISl JIUL] C OTPaHUYEHHUSIMHU [0 3PEHUI0 IPEIyCMaTPHUBAETCS HCIIOIb30BAHUE
KpPYIHOMACIITAOHBIX HATJISIIHBIX TOCOOHIA.

6. Y4deOHO-MeTOaMUYeCKOe o0eclevyeHre CAMOCTOSITEbHOH PadoTbl CTYJAEHTOB.
OneHouHble cpeAcTBA ISl TeKYyLIero KOHTPOJISI YCIeBAeMOCTH, IPOMEKYTOYHOM
aTTeCTAllMHU 110 HTOI'aM OCBOCHHS JMCIMIIJIMHBI.

IIpn peanmszanuu  JaHHOW  JUCUMILIMHBI ~ UCHOJB3YIOTCS  CIEAYIOIIUE  BH/JIBI
CaMOCTOSITENIbHOW pPabOoThl — NOJArOTOBKA K IMPAKTUYECKUM 3aHATUSAM M KOHTPOJBHBIM padboTaM,
HanucaHue pedepaTroB, COCTABICHHUE CIOBapell NCIOJb3YEMbIX TEPMUHOB, CIIMCKA IIEPCOHAIIUN C
yKa3zaHHueM HauOoJjiee Ba)KHBIX OTKPBITHUIM Ha3BaHHBIX YUYEHBIX, COCTABJIEHHE TaOIMIl M CXEM
Oounonornyeckux mpoueccoB. CamocTosTenbHas paboTa CTYASHTOB 3aKJIIOYaeTCs B MOHMCKE U
00paboTke MH(OpPMAIIMU IO OCHOBHBIM pasjiejiaM AUCIUILIMHBI Kak B OMOJMOTeYHOM (oHIE,
TaK U B 2JIEKTPOHHBIX 0a3ax JaHHBIX.

CamocrosarenbHass paboTa CTYAGHTOB MOJKpENJeHa Y4eOHO-METOJUYECKUM U
MH(OPMaLMOHHBIM 00€CIIEUEHHEM, BKIIOYAIOIIUM YYEOHUKH, YI4eOHO-METOJUUYECKHE TT0COOUs,
KOHCIIEKTHI JIeKIuH, IHTepHEeT-pecypChl.

Yacrs 1. BupycoJiorus.

Bonpocs! 1u1s1 npoBeeHNMs TEKYILEro KOHTPOJIs 10 YacTu «Bupycosorus»

Pa3nea 1. Bupyconorus kak Hayka. Mcropust Bupycosnoruu. OCHOBHbIE TOHSATHS
Bupyconorus - Hayka o Bupycax. [Ipenmer u 3amauu BUpyCOJI0THH.

OcHOBHBIE IOHATHS BUPYCOJIOTUU.
Hcropus Bupyconoruu (3. xennep, JI. Ilacrep, [I.1. ViBanoBckuit u ap.).
OcHOBHBIE TIEPUO/IBI PA3BUTHSI BUPYCOIOTHH.

Pa3nea 2. CoBpeMeHHbIE METO/IbI BUPYCOJIOTHYECKUX UCCIIEIOBaHUM
Hcnonp3oBaHue 1a00paTOPHBIX )KUBOTHBIX JJISl U3y4EHUSI BUPYCOB.
Hcnonb30BaHue KypUHBIX SMOPHOHOB /711 U3Y4YEHUSI BUPYCOB.

KynbTypbl K1€TOK, IpUMEHSIEMbIE B BUPYCOJIOTUH.
HMMMyHOIOrMYECKHE PEAKIIUH, IPUMEHSIEMBIE 1JI1 U3YUYEHUSI BUPYCOB.
MukpockonuyecKkue MeTO bl U3Y4€HUs BUPYCOB.

['eHeTHYECKHE METO/BI U3YUYEHUS BUPYCOB.

Pa3nea 3. Mopdonorus u xumnyeckuit coctaB BupycoB. OCHOBHBIE CBOIICTBa BUPYCOB
OcHOBHBIE CBOMCTBA BUPYCOB KaK JKUBBIX OPraHU3MOB.
buoduznueckue cBoiicTBa BUPYCOB.
®dopma U1 pazMepsl BUPYCOB.

OcCHOBHBIE THIIBI CHAMMETPUHU BUPYCOB.
XUMHUYECKU COCTaB BUPYCOB.

Tunet BupycHeix JJTHK u PHK.

CTpyKTypHBIE U HECTPYKTYPHBIE BUPYCHBIE OCJIKH.
Jlunuael ¥ yraeBoibl BUPYCOB.

Pa3nea 4. Penponykuus BUpycOB B KIETKE-X035IMHE

Tunsl pernyuKkalnuy BUPYCHBIX T€HOMOB.

MexaHu3MBbl a/1cOpOIIMK BUPYCOB Ha MeMOpaHe KIEeTKU-XO035HHA.

MexaHnu3Mbl IPOHUKHOBEHUS BUPYCa B KJIETKY.

OCO0EHHOCTH PEIUIMKALIMU BUPYCHBIX HYKJIEHHOBBIX KHCIIOT B KJIETKE-XO035HHE.
Tunsl cOOPKU BUPYCHBIX YaCTHII.

Crioco0bI BBIX0O/Ia BUpYCa U3 KIIETKU-XO35HHA.
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Pa3nen 5. bakrepuodaru: ctpoeHue, )KU3HEHHBIN UK, TPAKTUIECKOE UCTIOIh30BaHUE

1. OcoGenHocTu cTpoeHus 6akrepruodaros.
2. Wudexnuonnsie (MoOKosIecs, BUPYJICHTHBIC, yMEPEHHBIC) M BeTreTaTUBHBIC OakTeprodary.
3. OcoOeHHOCTH JKM3HEHHOTO IMKJIa OakTeprodaroB (NMPOAYKTHBHAs, pEAyKTHUBHAS,
abopruBHas GopMbl HHDEKIUHA).
4. Tlpumenenue 6axktepruodaroB ajisi JUATHOCTUKH OAKTEPHAIBHBIX MHEKITHI.
5. IIpumenenue 6akTeprodaroB 1t TEpauu ¥ NPOPUIAKTUKA HHPEKIIMOHHBIX 3a00JIeBaHUN
6. Ilpumenenue 6akTeprodaroB ajsi FEHETUYECKUX HCCIEIOBAHUN.

Pazgen 6. Ocobennoctu reHeTuku BUpycoB. Kiraccudukanust 1 HOMEHKIaTypa BUPYCOB
Kpurepuu knaccupukauy BUpycoB.
Homenknarypa BupycoB. [IpuHIHIIBI CHCTEMAaTHKH BUPYCOB.
['eneTnueckuil annapaT BUPYCOB, CIOCOOB! YBEIUYEHUS T€HETUUECKONH NHPOPMALIUH.
Moudukaniy 1 MyTaluy y BUPYCOB.
['eneTnueckue B3aMMOAEHCTBUS MEXKy BUPYCaAMHU.
Herenetnueckue B3auMOIEHCTBUSA MEXKIY BUPYCAMMU.
KaptupoBanue BUpYCHBIX T€HOMOB.
Bupyconorus u npo0iemMbl TeHHON UHKEHEPUU.

Pazgen 7. OcobeHHOCTH 3KOJIOIUU BUPYCOB. BupycHble HHPEKINHN pacTeHHH
Y CTOMYMBOCTH BUPYCOB B OKPY>KAlOILIEH Cpelie.
CriekTp 4yBCTBUTENBHBIX X0351€B U apeal BUPYCOB.
@DakTOpbl 1 MEXaHU3MBI TIEPEAaYl BUPYCOB B IMIPHUPO/IE.
JlelicTBUE 3KOIOTNYECKUX (PAKTOPOB HA BUPYCHI.
CanurapHasi BUPyCOJIOTHSI.
MeTobl caHUTapHON BUPYCOJIOTHH.
CtpoeHue BUPYCOB pacTEHUI.
Mertonpbl, npuMeHsieMble B (PUTOBUPYCOJIOTHH.
[{upKynsus BUpyCOB paCTEHUN B PUPOJIE.
0. Bupycnble nH(peKk1nu pacTeHui.

Pasnen 8. Bupycupie nH(eKIuy 4enoBeka 1 5KUBOTHBIX
Knaccugukanus BUpycHbIX HH(EKINH Ha ypOBHE OpraHU3Ma.
Knaccugukarus BupycHbIX HH()EKINH Ha YPOBHE KIIETKH.
@dakTOopbI MaToreHe3a BUPYCOB.
[TpodunakTuka BUPYCHBIX HHPEKINH.

BoOoo~NoghrwWwDME ONOOGOAWNE

el AN

Kontpoabnas padora no yactu «Bupycosorus»
1. JInst BBIpAIMBaHus KyJbTYp KJIETOK HCHOJIB3YIOT MUTATEIbHbIE CPEIbL:
A) cpena 199;
b) cpena Urna;
B) cpena Duno;
I') cpena Xenkca;
J1) BuTaMUHHAA cpena.
2. «lIBeTHas» peakius Mo3BOJIET ONPEICATh:
A) Hanmuyue OeNKOB B CTPYKTYPE BUPUOHA,
B) xonmmuecTBO BUPHOHOB B UCCIIENYEMbIX 00BEKTAX;
B) xonnuectBo 6akTeprodaros B HCCIEyeMbIX 00bEKTAX;
') Hanmuuue cymepkancuia B CTpyKType BUPHMOHA;
J1) Hamm4me BUpyca B KyJIbTYpe KIIETOK.
3. Bupychl OTJINYa0TCs OT BCEX JAPYIHX >KUBBIX OPraHU3MOB IO CIIEAYIOUINM CBOMCTBAM:
A) Hanmu4Ke IBYX THUIOB HYKJIEHMHOBBIX KHUCIIOT;
b) Hanuuue oHOro THUIA HYKIEUHOBBIX KHCIIOT;
B) crtocoOHOCTE K OMHAPHOMY JIEJICHHIO;
') oTcyTcTBHE COOCTBEHHBIX OETOKCHHTE3UPYIOIUX CHCTEM;



J1) orcyrcTBUE COOCTBEHHBIX CUCTEM MOOMIIN3AIIMH SHEPTUH.
4. Bupycsl COCTOAT U3 CIEAYIOIUX 003aTeIbHBIX KOMIIOHEHTOB!
A) HyKJIEMHOBasI KUCJIOTa;

b) kancwu;

B) cynepkancun;

I') rmukonpoTeny;

) xancomep.

5. Kamncua BUpYyCOB COCTOUT M3:

A) HYKJIEMHOBBIX KUCIIOT;

b) rnuxonporen1os;

B) nunonporeunios;

I') apomMaTHuecKux yrieBoaopoaOB;

J1) 6enkoB.

6. TpaHcnsAMs BUPYCHBIX OCJIKOB IIPOTEKAET:

A) Ha pubocomax KIIETKH;

b) B anmapate I'onbmxu;

B) BHyTpU BUpHOHA;

I') B KJIETOYHOM CTEHKE;

1) B MUTOXOHIPHUSIX.

7. CuHTE3 BUPYCHBIX KOMIIOHEHTOB IIPOTEKAET B!

A) nuronasme;

b) sinpe;

B) pubocomax;

I') MUTOXOHIPUSIX;

J1) sHAOIIIa3MaTHYECKOM PETUKYITIOME.

8. baktepnodaru MoxHO OOHAPYKUTh B:

A) nouse;

b) nuTheBoii Boze;

B) numeBsIx npoaykrax;

I') cTouHBIX BOJAX;

1) pexanusax yenoBeka v >KUBOTHBIX.

9. PacripocTpaHeHue BUPYCOB B IIPUPOIE€ OTPAHUYHUBACTCS CIAETYIOIUME (pakTopamMu:
A) oTpuLaTeIbHbIE TEMIEPATYPhl B 3SUMHHI EPHO/;

b) HepaBHOMepHOE pacnpeesieHHe PaCTUTENLHOCTH 110 36MHOMY ILIapy;
B) pacnipoctpaHeHue nepeHOCUNKOB;

I') apean xo3s1€B;

J1) He orpaHuY€eHO.

10. [IproHBI ¥ BUPYCHI UMEIOT CIIEAYIOLIE O0IIMe CBOWCTRA!
A) SABISIOTCS BHYTPUKJIETOYHBIMU NTApAa3UTAMU;

b) BbI3bIBaIOT MesIEeHHbIE HH(DEKIINY;

B) nopaxaroT TOJIbKO 4eoBeKa;

I') umeroT B cocTaBe reHOMa OJMH THIT HYKJIIEMHOBBIX KHUCJIOT;
J1) aBnstoTcs HYEKITMOHHBIMY OeIKaMHu.

11. )Ku3HeHHBIN UK BUPYCOB BKJIIOYAET CIAEAYIOIINE CTAIUU:
A) ancopOrusi, IPOHUKHOBEHHE B KJIETKY, BHYTPUKJIETOUHOE Pa3MHOXKEHHE, BBIXO/ U3 KIIETKH;
B) Tpancnsnus, TpaHCKPUIILIKS;

B) Tpanckpunuus, agcopOuus, peruvkanus;

') ancopOuusi, SHIOUUTO3, BBIXO/ U3 KIETKH.

) ancopOumsi, peruKamms, TpaHCIAIINS.

12. JIn3oreHHON KOHBEpCHEN Ha3bIBAIOT:

A) HacIeICTBEHHYIO M3MEHUYUBOCTh OaKTEePHIA;

B) myranmu 6akTepranbHBIX KIETOK;



B) u3menenune cBoicTB OakTepuil Mo BIMsIHUEM OakTepuodara;
I') mu3uc GakTepruambHBIX KIETOK;

J1) nosiBneHne ycTOWYMBBIX K OakTepruodaram mraMmam OakTepuid.
13. XBocToBBIe HUTH OakTepruodara BhIIOJHIIOT QyHKITUHN:

A) amcopOrust Ha MOBEPXHOCTH OAaKTEPHAILHOU KIIETKH;

b) nu3nc KIeTOYHOM CTeHKH;

B) npoHuKHOBEHUE B KIETKY;

') BBeieHUE HYKIIENHOBOM KUCIIOTHI BUpYCa B KJIETKY OaKTepuu;
J1) BBeZieHHE BUPYCHBIX OEJIKOB B KIIETKY.

14. ®arotunupoBaHue OaKTepuil OCHOBAHO Ha:

A) crienruecKoM B3aUMOICHCTBHM OaKTepHii n 6akTeprodaros;
b) nu3nce yyBCTBUTENBHBIX OaKTepUld YMEPEHHBIMU OakTepuodaramu;
B) nm3uce uyBCTBUTENBHBIX OAKTEPHi BUPYIEHTHBIMH OakTepruodaramu;
I') B3aumMoielicTBUY pa3IMYHbIX TUIOB (aros;

J1) B3auMOJICHCTBUY pa3INYHBIX BHIOB OAKTEpUH.

15. MeToza KynbTUBUPOBAHMS BUPYCOB B KJIETKaX TKAHEH U3 MOYEK 00€3bsH MPETI0KUIT:
A) I'ynnacuyp;

b) BanoBCKUIA;

B) [dronpbeko;

I') Dunepc;

1) Iactep.

16. DHepro3anacaroeil CTpyKTypOil Y BUPYCOB SIBJISIFOTCSL:

A) MUTOXOHIpUH;

b) me3ocomsr;

B) xancup;

I') smpo;

J1) Bce OTBETHI HE BEPHHBI.

17. IlepBbIM 0OHApYKEHHBIM BUPYCOM OBbLI:

A) BUpYC OCIIBI;

b) Bupyc TabauHoil Mo3aukuy;

B) Bupyc rpumnma;

I') Bupyc GemieHcTBa;

J1) Bupyc renarura.

18. Bupyc uMMyHOZepHIINTa YETOBEKAa OTHOCUTCS K CEMEHCTBY:
A) Picornaviridae;

b) Retroviridae;

B) Togaviridae;

I') Poxviridae;

J1) Filoviridae.

19. YMepeHHbIH (ar BbI3bIBACT:

A) abopTHBHYIO HHEKIINIO;

b) n3meHeHune cBOMCTB KIETKU-XO35MHA;

B) nu3uc 0akTepuanbHbBIX KIETOK;

') nosiBjieHne yCTOMYMBBIX K JIIOOBIM BUpYCaM IITAMMOB OakTepui;
J1) xpoHu4eckyro HHDEKIHIO.

20. BupycHble aHTUT€HBI

A) HaxoAATCA Ha IOBEPXHOCTH KarCHa;

B) HaxonsATCsl HA MOBEPXHOCTH KJIETKU-XO35MHA;

B) uMeroT nonucaxapuaHyo MpUPOITY;

') BBI3BIBAIOT 0Opa3oBaHUE aHTUTEIT;

J1) Bce OTBETHI BEPHBI.
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Tembl pedepaToB no yactu «Bupyconorus»

Hcnonp3oBanue 1a00paTOPHBIX KUBOTHBIX B BUPYCOIOTMYECKHX UCCIIEIO0BAHUAX.
KynbpTypsbl KIETOK, IPUMEHSIEMBIE B BUPYCOJIOTUYECKHUX UCCIIEIOBAHMSIX.
JlnarHocTHYeCKHe UMMYHOJIOIMYECKUE PEAKLIUH, IPUMEHSAEMBIE B BUPYCOJIOTHUECKUX

HCCICIOBAaHUAX.

Paznoo6pasue 6akrepuodaros.

Bakrepuodaru 6akrepuii E. coli.

Hcnonp3oBanue 6akTeprodaroB B TeHETUYECKUX UCCIIETOBAHUSIX.

Bupycsl — 00BbEKTBI MOJIEKYISPHON T€HETHKH.

KapTtupoBanue BUpPYCHBIX T€HOMOB.

OcHOBHBIE CHCTEMaTHYECKHE IPYIIIbI BUPYCOB, MATOI€HHBIX JIJIsl YEIIOBEKA.
OcHOBHBIE CHCTEMAaTUYECKUE TPYIIBI BUPYCOB, TATOTCHHBIX JIJIs1 0ECIIO3BOHOYHBIX

KHUBOTHBIX.

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI BUPYCOB, NATOTCHHBIX U1 IO3BOHOYHBIX KUBOTHBIX.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI BUPYCOB, NATONE€HHBIX JUJISl PACTECHUM.
[TpucnocoOieHne BUPYyCOB K BHYTPUKICTOUHOMY Hapa3uTH3MY.

CBs13b CTPYKTYpbI BUPYCOB C OCOOCHHOCTSIMU OpPTraHU3aluy KIETKU X03H1HA.

MexaHn3MBbl BPOXKACHHOTO IIPOTUBOBUPYCHOI'O UMMYHHTETA.

MexaHu3Mbl IPUOOPETEHHOTO MPOTUBOBUPYCHOTO UMMYHUTETA.

[TproHbI: OENKH WK KUBBIE OPraHU3MBbI?

Bupounsl: ctpoenue, cBoiicTBa, HMHPEKLNH.

Bupycsl inano6akrepuii 1 BOAOpOCIeii: BUI0BOE pa3HOOOpa3ne, 0COOEHHOCTU CTPOEHUS U

JKU3HCHHOI'O IMKJIAa, aJalTalusa K X03s1UHY.

BI/IpyCBI HpOCTGﬁH.IHXI BHUO0OBOC pa3H006pa3He, 0COOEHHOCTH CTPOCHUA U ) KU3HCHHOI'O

HUKIIA, adalnTanus K X03sA1HYy.

BI/IpyCBI I‘pI/I6OBZ BHUJIOBOC pa3H006pa3He, 0COOEHHOCTH CTPOCHUA M ) KU3HCHHOI'O IHKJIA,

azarTranus K X035 1uHYy.

CanuTapHasi BUpYCOJIOTHS BOAHBIX 00BEKTOB.

CanuTapHasi BUPYCOJIOTHS TIOYBHI.

Xapakrepuctuka cemeiictBa Orthomyxoviridae (Bupycsl rpunmna A, B, C).
Bupycsl — Bo30yuTenu ocTpeIX pecnupaTopHbIX HH(EKIHM (32 UCKII. BUPYCOB IPHUIIIA).
BupycHble renatuTsl.

Xapakrepuctuka cemeiictBa Retroviridae (Bupyc uMMyHo1epuITuTa 4ETOBEKA).
Xapakrtepuctuka cemeiictBa Herpesviridae.

ApOoBUpYyCHBIE HH(DEKITNH.

OHTEPOBHUPYCHI U POTABUPYCHI (BO3OYIUTENN OCTPHIX KUIIEYHBIX HHPEKIIHH).
Xapakrtepuctuka cemeiictBa Picornaviridae (Bupyc siypa).

Xapaxrepucrtuka cemeiictBa Rhabdoviridae (Bupyc OerieHcTBa).
Xapakrepucrtuka cemeiictsa Bunyaviridae.

Xapaxrepuctuka cemeiicta Filoviridae (Bupyc D06oma, Bupyc Mapoypr).
XapaxTepuctuka cemeiictBa Poxviridae (BUpychl OCIIbI).

Bonpoce! 11 NpoMeKyTOYHOM aTTecTAIMU 10 YacTH «Bupycoaorus»
Bupyconorus - Hayka o Bupycax. IIpenMer u 3agaun Bupyconoruud. OCHOBHbBIE MOHSTHUSA

BHUPYCOJIOTHH.

Hcropus Bupyconoruu (3. Ixennep, JI. [lactep, [1.11. IBanoBckuit u ap.).
OCHOBHBIE IEPUO/IBI PA3BUTHUS BUPYCOJIOTHH.

Merozsl U3y4eHus BUPYCOB.

KynbpTypbl KJIETOK M TKaHEW, IPUMEHSEMBIE B BUPYCOJIOTHH.

IlonsTHE O BUpOUIAX.

[TproHBI — BO30YAUTENN MEIJICHHBIX HHPEKIHUI.

OcHOBHBIE CBOWMCTBA BUPYCOB.



9. Crpoenue BupycoB (popma, pazMepbl, CHMMETPHS).

10. XHUMHUYECKUN COCTaB BUPYCOB.

11. TuIbI BUPYCHBIX T€HOMOB.

12, Twumnsl peruMkanuy BUPYCHBIX T€HOMOB.

13. Kpurepun knaccuduxaunm BupycoB. Homenkinarypa BupycoB. IIpMHIMIBI CHCTEMaTHKH
BUPYCOB.

14. Penponykius BUpyCOB B KJIETKaX )KMBOTHOI'O OPraHU3Ma.

15. buodusnueckne cBoiicTBa BUPYCOB.

16. Y CTOMYMBOCTS BUPYCOB B OKPYKAIOILIEH Cpelie.

17. bakrepuodaru — Bupycel 6akrepuii. Ctpoenue 6akteprodaros. [IpakTudeckoe mpuMeHeHNE
¢aros.

18. JKuznennbrii muka  Oakreprodara (TmokosIMecs, BUPYJICHTHBIC, yMEpeHHbIE, (daru;
NPOAYKTHBHAS, PEAYKTUBHAS, a0OpTUBHAS (POPMBI MH(EKIIHIA).

19.  T'eneruka BHpYCOB (F€HETHYECKM ammapar BUPYCOB, CIIOCOOBI YBEIMUYEHHS I'€HETHYECKOH
uHpOpMAaLINN).

20. Monudukanuu u MyTanuu y BUPYyCOB.

21. I'eneTnueckue B3aUMOICHCTBUS MEXKIY BUPYCAMU.

22.  Herenernueckue B3aUMOJCHCTBUS MEXAY BUPYCaMHU.

23. KapTtupoBanue BUPYCHBIX T€HOMOB.

24, Bupyconorus u npo0ieMbl TeHHON HHKEHEPUU.

25. Okonorus BupycoB. CEKTp YyBCTBUTEIbHBIX X035€B U apeaj BUPYCOB.

26.  dakTophl U MEXAaHU3MBbI II€pelaul BUPYCOB B IIPUPOJIE.

27. JeticTBHE SKOTOTUYECKHUX (DAKTOPOB HA BUPYCHI.

28.  CanurapHas BUpycCOJIOTUs. MeTOo/Ibl CAHUTAPHOI BUPYCOJIOTHH.

29. Knaccugukanus BupycHbIX HH(EKIHI Ha YPOBHE OpraHU3MA.

30. Knaccudukanus BupycHbIX HHGEKIUNA HA YPOBHE KIETKHU.

31.  BupycHbIe BKIIOYCHHUS B KIETKAX.

32.  dakropsl NaTOreHe3a BUPYCOB, pacCpOCTPaHEHNE BUPYCOB B OpraHU3Me.

33.  JlmarHoctuka BUPYCHBIX UHQEKITHIA.

34. [TpoduakTka BUPYCHBIX HHPEKIIHUH.

35.  CrpoeHue BUPYCOB pacTeHUH. MeTOIbI, TPUMEHsIEMbIE B (PUTOBHPYCOJIOTHH.

36.  Llupkynsuust BUpYyCOB pacT€HUH B IPUPOIE.

37. BupycHble uH(pekun pacTeHui.

38.  OsxoreHHble BUpYChl. T€Opur BOSHUKHOBEHHUS OITyXOJIEH.

39. [TonsiTe 06 OHKOreHax, IPOTOOHKOI'€HAX, AHTHOHKOT€HaX.

40. [TpoduiakTuka 1 Tepanusi OHKOJIOTHYECKUX 3a00JIeBaHUH.

Yactp 2. Mukpoouo0rus.
Bonpocsl 1y mpoBeeHMsl TeKyWIero KOHTPOJsS MO  pa3jejaM  YacTH
«MuxkpoouoJiorus»
Paznen 1. Ucropus paszButus MHUKpOOHOIOTHH. MeToabl MUKPOOHMOIOTHYECKUX
uccnenoBanuii. Micropust pa3BUTUS MUKPOOUOIOTHH.
Bknan JleBenryka, Ilacrepa, MeunukoBa, Koxa, BuHOrpamckoro u Apyrux ydeHbIX B
pa3BUTHE MUKPOOHOJIOTHH.
[TpenmeTt u 3a1a41 MUKPOOHOJIOTHH.
OOBeKThI U3y4eHHs] MUKPOOHOJIOTHH.
OcHOBHbIE HampaBJIeHUs! COBPEMEHHOW MUKPOOHOJIOTHH.
Mertoap! oTO60opa mpod A1 MUKpPOOHMOJIOTHUECKUX UCCIIeI0OBaHUH.
MeTo/b! BbIIETIEHUSI MUKPOOPTaHU3MOB U3 PA3JIMYHBIX SKOJOTHYECKUX HUIIL
OCHOBHBIE PUHIUIBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB B JIAOOPATOPHBIX YCIOBHSIX.
MeTobI OJTy4eHUs: YUCThIX KYJIbTYD.
THUIBI MUKPOCKOIIHH.
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Metoap! u3ydeHuss MOpPOIOrHYECKUX CBOWCTB MUKPOOPTaHU3MOB.

MeTtoasl n3y4eHHs KyIbTYPAJIbHBIX CBOMCTB MUKPOOPIaHU3MOB.

Metoapl u3y4eHusi OMOXUMHUYECKUX CBOMCTB MUKPOOPTaHU3MOB.

MeToapl n3y4eHHs CEpOJIOTUYECKMX CBOMCTB MUKPOOPTaHU3MOB.

OcHOBHBIE IPUHIHIIBI UACHTU(DUKATUHT MUKPOOPTaHU3MOB.

Pa3nen 2. Ctpoenue 6akTepuaabHOM KIETKUA. POCT U pa3MHOKeHHE OaKTEepHATbHBIX
KJIETOK.

Mopdonorus npokapuot. @opMsl U pa3Mepsl KIETOK.

Oco0eHHOCTH MPOKAPUOTHUECKOTO THIA OPraHU3alUU KIIETKH.

CrpoeHrie ¥ (yHKOMM KJIETOYHOM CTEHKHM TI'paMIONIOXKHUTENbHbIX Oakrepuid. I[Ipumepsl
IPaMIIOJI0KHUTEIbHBIX OAKTEPHIA.

Crpoenre M (QyHKIMM KIETOYHOM CTEHKM IpaMoTpuLaTelbHbIX OakTtepuil. ITpumepst
IpaMOTPHULIATENILHBIX OaKTepUil.

Kancynet u ciomsu y Oaktepuii. VX ¢yHkimu. Meroapl BBIABICHHS Karcyi. Ilpumepsl
Karcylnoo0pa3yrmux 6akTepui.

Cnopsl 6akTepuii, UX CTpoeHHEe U (QYHKLHMOHAIbHAS poJib. MIHAYKIKS criopooOpa3oBaHus U
yclIOBUSL TpopacTaHust cnop. Metoasl BeisiBieHUs crop. Ilpumepsl crnopooOpa3yromux
OakTepui.

Opranbl nBwkeHust Oakrepuii. CTpoeHHE U PacIoIOKEHUE KIyTUKOB. OUMOpHH U TIHIIH.
MeTo/1b1 BBISIBJICHHUS KT'YTUKOB, TIHIIEH, GUMOpUIL.

MonHoMop(}HBIN U TOTUMOPPHBINA KJIETOUHBIN IIUKI.

Knerounsle nuKibl, cBA3aHHBIE C TU(D(HEPEHIUPOBKON KIETOK.

OCOOCHHOCTH CTPOEHUS IHAO- W IK30CMOp, LUCT, aKMHET M APYrUX MOKOSMUXcS (hopm
OakTepui.

®a3bl pa3BUTHS OAKTEPHATBHOH MOMYIISLUYU IPH PA3MHOKECHHU.

Poct Gakrepuii B meproguueckoil KyJIbType U HEPEPbIBHOM KYIbTYpeE.

Pa3nea 3. [luranue 6akTepuil.
XUMHUECKUH cocTaB OaKTepHaTbHON KIETKH.
Mexanusmsbl nutaHus Oakrepuil. bakTepruaabHble TPaHCIIOPTHBIE CUCTEMBI.

Tumnbl nuTaHus GakTepHid.

OcHOBHbBIE UICTOYHMKH YyIJIepoJa sl OakTepuil.

OCHOBHBIE UICTOUHUKH a30Ta JJIsl OaKTepuil.

I'ereporpodHublil THN UTaHUSA. XeMoreTepoTopodsl, poTorereporpodsl, paKyIbTaTUBHbIE U
o0nUraTHble reTepoTpOdHI.

[Tytu katabonu3ma rekco3 B OaKTepuanbHOM KJIETKE.

Hcnonb3oBanue CO2 aBToTpodamu 1 rerepoTpodamu.

AMHHOABTOTPOGBI 1 aMHHOTETEPOTPOPBI. [IpuMepsI.
Paznen 4. CiocoObl nonydeHus s3Hepruu y 6akrepuif. @oToTpodsl U XeMOTPOPBHI.

CnocoObl monydeHus MHUKpoopraHuzMamu sHeprun. AT® u apyrue Makpo3pruyeckue
COEZIMHEHUs y OaKTepUid.

XeMOoTpodHbIe OaKTEPUN U UX XapaKTEPUCTHKA

JlpIxaTenbHbli TN MeTabonu3Ma - a’3poOHoe AbixaHue. J[Be ¢a3bl apixanus. OcoOeHHOCTH
JIBIXaTeILHOM 1Ienu OaKTepHil.

JlpIxaTenbHbIi THIT MeTaboau3Ma - aHadPOOHOE JIBIXaHHE.

BbponunbHbii THI MeTabomu3Ma y 6akrepuil. Bunsl OpoxeHuii.

@DOTOCHHTETUYECKUN THIT MeTa0oIM3Ma OaKTepuil U ero OCOOEHHOCTH.

DoToCHUHTETHYECKUH anmapaT OakTepuil.

®oToTpodHBIe OAKTEPHU U UX XapaKTEPUCTHUKA.
Pa3nen 5. I'enetuka Gakrepuil. CiocoObl oOMeHa TreHeTHyeckuM MmarepuanoMm. CucreMaTuka
OaKTepuil.

Oco0eHHOCTH TeHETUYECKOT0 arnmnapara OakTepHii.

Ocob6ennoctu perunkanuu 6akrepuansaoit JIHK. Bereratusnas permukarus JJHK.
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®opmMbl 0OMEHa TeHETUYECKUM MaTepHaIoM y OaKTepHil.

[Tnasmuaer 6aktepuit. Knaccudukarus mia3Mu o CBOMCTBaM, pacpoCTpaHEHUE TUTa3MUI.

@®opmMbl 00OMEHA T€HETHYECKUM MaTepHajoM y Oakrepuid: Tpanchopmanus, TpaHCHEKIus,
KOHBIOTallMsl, TPAHCYKLIUS.

W3MeH4YnBOCTh MUKPOOPTaHU3MOB, (POPMBI H3MEHYHUBOCTH.

CucremaTka MUKpOOpraHnu3MoB. Mctopust pa3BUTHS CUCTEMAaTUKU MUKPOOPraHU3MOB.

Turnbl cucTeMaTHKU MHUKPOOPTaHU3MOB: (DEHOTUIIMYECKAS U TCHOTHIINYECKAs CUCTEMATHKA.

Knaccudukanms 6akrepuii mo bepmku. XapakTepucTuka OCHOBHBIX TPYIIIL.

Krnaccudukanus MUKpOOPraHM3MOB Ha OCHOBaHWH cTpoeHus 16S pubocomansHoii PHK.
HomeHknatypa MUKpOOPraHU3MOB.

[Tonsarue o Buze, Onosape, cepoBape, LITaMMe, KIIOHE, KyJIbTYpE.

Pa3nen 6. DOxosorust Oakrepuidl. BnmsHume abuoTHYeCKMX M OHMOTHYECKHX (AaKTOPOB Ha
MHUKpPOOPTaHU3MBI.

Knaccugukanus 0akrepuil o X OTHOLIEHUIO K TEMIIEpAType, adpaliui, KUCIOTHOCTH,
Knaccugukarus 6akrepuii 10 X OTHOLICHUIO K KUCIOPOJY.

Knaccugukarus 6akrepuil 10 MX OTHOLIEHUIO K KUCIOTHOCTH CPE/IbL.

Knaccugukarus 0aktepuii O MX OTHOUICHUIO K KOHIICHTPAIIUH MU TATEIbHBIX BEIIECTB.
Knaccugukarus 0akrepuil 1o UX OTHOLICHHUIO K AaBJICHHUIO.

Bnusinue Ha OakTepuil pa3aMyHbIX U3ITy4eHUI.

Tunsl B3aMMOOTHOLIEHUH MEXy MUKPOOPraHU3MaMHu.

Pa3z[e.11 7. IlouBa, Boga, atmocepa Kak cpena oOuTanus OakTepuil. Y4acTue MUKpOOPTraHH3MOB
B KpYTrOBOPOTE BEUIECTB B IIPUPOJIE.

1. Pa3HOOOpasue HKOJIOTHYECKUX rpynn OakTepuil.

[TouBa kak cpena oOUTaHUS MUKPOOPraHU3MOB. MUKpOQIIOpa MOYBHI.

Bopa xak cpena odutaHust MUKpOOpraHu3MOB. Mukpodiopa BOToEMOB.

Bo3ayx kak cpena obutaHusl MUKpOOpraHu3MoB. Mukpodiopa Bo3ayxa.

OcHoOBHBIE 3TaIlbl KPYTOBOPOTA a30Ta B IPUPO/IE.

OcHOBHBIE 3TaIbl KPYrOBOPOTA YIJIEPOJA B IPUPOJIE.

VYyacTue MUKpOOPraHU3MOB B KPYroBOPOTE cepbl, (hochopa u xkeje3a B Mpupo/ie.

Pa3zle.11 8. Makpoopranu3msl (pacTeHusi, >KUBOTHBIE, UEJIOBEK) Kak cpesia OOMTaHus OaKTepUil.

B3aumooTHOIIEHUS ~ MHUKpOOpPraHM3MOB W MmpocTtedmmx. Poab  cuMOMOTHYECKHX
MHUKPOOPIaHU3MOB B ME€PEXO0/I€ MPOCTEUIINX K BTOPUYHON aHaIpPOOHOCTH.

B3anMOOTHOIIEHNST MHKpOOPraHW3MOB M pacTeHHH. Poilb MUKpOOpPraHM3MOB B KM3HU
pacTeHUN.

Mukpoopranusmbl, ACCOLUMPOBAHHBIE C PA3IMYHBIMU YaCTSIMU PaCTEHUI.

@UTONAaTOr€HHBIE MUKPOOPTraHU3MBI.

Yyactue  MHUKpOOPraHM3MOB B  IMIIEBAPEHUH  KUBOTHBIX.  B3auMooTHOIIEHUS
MUKpPOOPTaHU3MOB M TpPaBOSIAHBIX JKUBOTHBIX. DB3aMMOOTHOIIEHHS MHUKpPOOPTaHU3MOB U
XUIIHUKOB.

B3anMoOTHOIIEHNST MUKPOOPTaHU3MOB U TTyOOKOBOHBIX KHMBOTHBIX.

Muxkpodiiopa yenoBeka. OCHOBHbIE IPUHIUIIBI (POPMUPOBAHUSI HOPMATILHOW MUKPOQIIOPHI.

OcHoBHBIE (YHKIIMU HOPMAIbHOI MUKpPO(]IIOPHI YeIoBeKa.

Muxkpodiiopa KOXHBIX ITOKPOBOB, JIbIXaTEJIbHON, MHUIIEBAPUTEIILHON, MOYENOI0BON
CUCTEMBI.

[TonsiTne o nu3baKTEpHO3eE.

Paznen 9. [Ipumenenue GakTepuil B X0351CTBEHHOMN /1€ATEIBHOCTH YEJIOBEKA.

Hcnonp30BaHrne MUKPOOPTraHU3MOB IPU MTPOU3BOCTBE NMPOITYKTOB MUTAHUS.

Hcnonp30BaHNE€ MUKPOOPTaHW3MOB IpPU IPOU3BOJACTBE MEAMIMHCKMX WU BETEPUHApPHBIX
IIpernapaToB.

XapakTepuCTUKa OCHOBHBIX TPYII aHTUOMOTHKOB. MeXaHU3MBbI JIeHCTBHUS aHTUOMOTHKOB Ha
OakTepraIbHYIO KIETKY.

Metoap! onpeieneH st YyBCTBUTEIbHOCTH MUKPOOPTaHU3MOB K aHTUOMOTHKAM.

NoabkowhE

Nogakown
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YCTOHYMBOCTh ~ MHKPOOPTraHM3MOB K  aHTHOMOTHKAaM, MeEXaHU3Mbl  (OPMHPOBAHUS

YCTONYUBOCTH.

Hcnonp30BaHWE MHMKPOOPraHM3MOB IIPU OYMCTKE U IepepadOTKE IPOMBIIIIEHHBIX U

OBITOBBIX O0TXOO0B.

Hcnonp30BaHne MHKPOOPTaHHU3MOB B CEIBCKOM XO3sHiCTBE (OakTepHalbHBIE yT0OpeHus,

MEeCTUIIU/IBI MUKPOOHOTO TTPOUCXOXKICHHS ).
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Tembl pedepaToB no yacT «MHUKPOOHOJIOTHS»
OCHOBHBIE HalpaBJIEHUS] COBPEMEHHON MUKPOOHOJIOTUH.
OcHOBHBIE IPUHLIUIIBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB B J1a00PaTOPHBIX YCIOBUSIX.
THUIBI MUKPOCKOIIHH.
OcCHOBHBIE TIPUHIHITBI HACHTU()UKAIUN MUKPOOPTaHU3MOB.
Oco0eHHOCTH IPOKAPUOTUYECKOTO TUIIA OPTaHU3AIMH KIETKH.
Criopsl 6akTepuii, UX CTpoeHUE U (PYHKIIMOHAIBHAS POJIb.
Knerounsle niukibl OakTepuit, cBa3aHHbIe ¢ 11D (HEepPEeHIUPOBKOM KIETOK.
®a3pl pazBUTHA OaKTEpUATbLHON MOMYIISILIMM [IPH PA3MHOKEHUH.
Mexanu3mbl nutanus Oaktepuil. bakTepuanbHble TPAaHCIIOPTHBIE CUCTEMBI.

. Ucnionib3oBanme CO2 aBTOTpOodamu u rereporpodamu,
. CrocoObl mostyueHust Mukpoopranusmamu sHeprud. AT® u npyrue makpospruyeckue

COEIMHEHUS y OaKTepuil.

XemoTpodHble OaKTepUH U UX XapaKTepPUCTUKA

JpIxatenpHbIi THI METa00IM3Ma - a9POOHOE JIbIXaHHE.

JlbIxatenbHbli THII MeTaboau3Ma - aHa3pOOHOE JIbIXaHHE.

BbponunbHbii THI MeTaboau3Ma y 6akrepuil. Bunibl OpoxeHuil.

@DOTOCHHTETUYECKUN TUIT MeTa0oaM3Ma OaKTepuil U ero OCOOEHHOCTH.

Oco0eHHOCTH F€HETUYECKOT 0 anmnapaTa OakTepHil.

®opmbl 0OMeHa FTeHETUYECKUM MaTepHaioM y OakTepuil.

[Tnazmunaer 6akTepuii. Kiaccudukarus miazMu o CBOWCTBaM, paclipoCTpaHEHHUE TUIa3MUI.
@®opmbl 0OOMEHa T€HEeTHMYECKUM MarepuaioM y OakTtepuil: TpaHcdopmarus, TpaHchekuus,
KOHBIOT AN, TPAHCTYKIIHSI.

M3MeH4YnBOCTh MUKPOOPTIaHU3MOB, (HOPMBI H3MEHUYHUBOCTH.

CucremaTka MUKpOOpPraHu3MoB. Mcropust pa3zBUTHS CUCTEMAaTUKU MUKPOOPTaHU3MOB.
THMbI cCHCTEMAaTUKN MUKPOOPTraHU3MOB: (DEHOTUIIMYECKAsi U TeHOTUIINYECKask CCTeMaTHKa.
Knaccudukanus 6axrepuii no beppku. XapakTepucTuka OCHOBHBIX TPYIIIL.
Knaccugukanus MUKpOOpraHW3MOB Ha OCHOBaHUM cTpoeHus 16S pubocomanshoit PHK.
BnusiHune abuotndeckux U OMOTHYECKUX (AKTOPOB HA MUKPOOPTaHU3MBI.

Tunsl B3aMMOOTHOLIEHUH MEXYy MUKPOOPTraHU3MaMHU.

[TouBa kak cpena 0OUTaHNUS MUKPOOPTraHW3MOB. MUKpodopa moYBEI.

Bona xak cpeaa oOutaHus MUKpoOpranuzMoB. Mukpodiopa BoJoEMOB.

Boznyx kak cpena oOutaHus MUKpOOpraHu3MoB. Mukpodiopa Bo3ayxa.

OcHOBHBIE 3TaIlbl KPYTOBOPOTA a30Ta B IPUPOJIE.

OcHOBHBIE 3TaIbl KPYTOBOPOTA YIJIEpoJa B IPUPO/IE.

VYyacTre MUKPOOPTaHU3MOB B KPYrOBOPOTE cepbl, (pocdopa u xese3a B MpUPOIE.
B3anMoOTHOIIEHNS MUKPOOPTaHU3MOB M IIPOCTEHIINX.

B3aumooTHOLIEHNST MUKPOOPTaHU3MOB M PACTEHUH.

@duTonaToreHHble MUKPOOPTaHU3MBI.

VY4acTre MUKpOOPraHM3MOB B IIUIIEBAPEHUY )KUBOTHBIX.

B3anmooTHOLIEHHS] MUKPOOPTaHU3MOB U TNTyOOKOBOJIHBIX KHBOTHBIX.

Muxpogopa yenoBeka. OCHOBHBIE IPUHIHUITEI (HOPMUPOBAHHSI HOPMAIBHOW MUKPO(DIOPHI.
OcHoBHbIE QYHKIIUU HOPMATIbHON MUKPOGIOPHI YETOBEKA.

Hcnonp30BaHne MUKPOOPTraHU3MOB IIPH IPOU3BOCTBE NMPOITYKTOB MUTAHUS.



41. Vicnonb30BaHUE MHUKPOOPTraHM3MOB IIPU MPOU3BOACTBE MEIULMHCKUX M BETEPUHAPHBIX
Ipenaparos.

42. XapaKTepuCcTUKa OCHOBHBIX TPYII aHTUOMOTHUKOB. MeXaHNU3MBbI ICHCTBHS aHTUOMOTHKOB Ha
OaKTepHAIbHYIO KIETKY.

43. cnonb30BaHWE MHUKPOOPTAaHU3MOB MPH OYUCTKE M MepepadoTKe NPOMBIIUICHHBIX U
OBITOBBIX OTXOJIOB.

44. Vicnonb30BaHWE MHUKPOOPIaHMU3MOB B CEIILCKOM XO3SHCTBE (OakTepHalibHBbIC YHAOOpEHHS,
HECTULU/IbI MUKPOOHOT'O IIPOUCXOXKICHHS).

KonTtpoabHnas pa6ora no yactu «MuKpoOHoJI0rUs»

A 1. PazMepbl MUKPOOPTraHU3MOB U3MEPSIOT B

1) HanomeTpax 3) MUWTUMETpax

2) MUKpOMETpax 4) MakpoMeTpax

A 2. O0miee yBenrueHNEe MUKPOCKOTIA CIIaraeTcst U3

1) npousBeneHUs yBEINYEHUH IPEAMETHOIO CTOJIMKA U KOHJIEHCOopa

2) Npou3BeICHUs YBETMUEHUHN OKYJIApa U KOHJEHCOPa

3) npou3BeieHNs YBEIUUYEHUH OKYIIsIpa U 00bEKTHBA

4) npou3BeaECHUs YBEINUEHUI BCceX 00BEKTUBOB

A 3. JIist MUKPOCKOIIMM MUKPOOHBIX IIPEeNapaToB UCIOIb3YIOT OObEKTUB

1) 1.O.1. —x 90 3) OM.-x 100

2) O.1.—x 90 4) 0.0.0.-x 100

A 4. 1511 TIOMUHECIIEHTHON MUKPOCKOIIUU MpEenapaThl OKPaIluBaOT

1) xmrooporpadamu 3) dbmroopoxpomamu

2) xJiopaTaMu 4) MOMUHECLIEHTaMU

A 5. JInst u3y4eHus: HEOKpALIeHHbIX MUKPOOOB HCIIOJIB3YIOT

1) ¢hba30BO-KOHTpPACTHOE YCTPONUCTBO 3) KOHAEHCOP CBETJIOrO IMOJIs

2) npeAMETHOE U TIOKPOBHOE CTEKJIA 4) cneunanbHbBI MUKPOCKOM

A 6. Ilpuanmn (Ha30BO-KOHTPACTHOTO YCTPOHCTBA 3aKIIOYACTCS

1) B mepeBojie BUIUMBIX KOJI€OaHUI CBETa B HEBUUMbIE

2) B epeBo/ie HEBUIMMBIX KOJI€OaHUM CBETa B aMITUTYIHbIE

3) B OTJIOIIEHNHU BUIUMBIX CIIEKTPOB CBETa

4) B BbIACTIEHUU BUAUMBIX CIIEKTPOB CBETA

A 7. DneKTpOHHBIE MUKPOCKOIIbI YBETUYHUBAIOT OOBEKTHI B

1) 100 — 500 pa3 3) 200 — 700 MULTHOHOB pa3
2) 100 — 500 ThICsTY pa3 4) 10 MUIUTHOHOB pa3

A 8. lIlapoBHIHbIE MUKPOOPTIaHU3MBI 3TO -

1) 6aumib 3) KOKKHU

2) baxTepun 4) BUOPHOHBI

A 9. [NanouykoBuaAHBIE OAKTEPUU ITO-

1) xnoctpuanu 3) BUOpUOHBI

2) CIUpOXeThI 4) CTPENTOKOKKH

A 10. K u3ButhIM popmam OakTepuii OTHOCATCS

1) cnupusib 3) crauI0KOKKH

2) GauuIsl 4) capuuHbI

A 11. CkoruieHus KJIETOK, HAIIOMUHAIOIINE IPO3/bsl BUHOIPaa, 3TO
1) cTpenTOKOKKH 3) cTapMIOKOKKH

2) TUIIOKOKKHU 4) capuuHbl

A 12. K 103UTUBHOMY MPOCTOMY METO/1y OKpAllIMBaHUSI OTHOCHUTCS
1) merox I'pama 3) meton IlemkoBa

2) okpacka pyKCHHOM 4) meton I'mHca

A 13. PaccraBbTe J€ICTBUS B IPABUIIBHOM [1OCIIE0BATEIBHOCTH
1) npurotoBieHNe Ma3Ka, BHICYIIMBAHNE, OKpACKa Ma3Ka
2) npuroToBJIeHNUE Ma3Ka, (pUKcalus, BHICYIIIMBAHNE, OKPACKa Ma3Ka
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3) npuroToBiIeHNE Ma3Ka, BEICYIIMBaHUE, (PUKCAIIHS, OKpAacKa Ma3Ka
4) BeIcylIMBaHKe, GUKCALM, OKpAacKa Ma3Ka, IPUTOTOBJIEHUE Ma3Ka
A 14. Xumnueckyro (pukcanuio mpoBoIsST

1) cmecbro Hukudoposa 3) pactBopom JlroroJs
2) pa3BeCHHBIM (PyKCHHOM 4) nepekuchbo BOIOpoAa
A 15. Cropbl oKpammBarT METOI0M

1) 'unca 3) Henbscona

2) [TemkoBa 4) Hunp-Lurens

A 16. Kancyny okpalinBaroT METOAOM

1) I'pama 3) Kpebca

2) ITaBnoBa 4) I'unca

A 17. OcobeHHOCTH (PU3HKO-XUMHYECKOTO CTPOCHHS KJICTOYHOW CTEHKH OaKTepUl BBISBIISIOT
METOJIOM

1) I'pama 3) [Tactepa

2) DiitHepa-/lynopoBa 4) bypu

A 18. Okpacka no I'pamy siBisieTcss IpUMEPOM OKpPACKH

1) ci0XHON TO3UTUBHOM 3) Cl10KHON HEeraTUuBHOMN
2) MpOCTOM HETaTUBHOM 4) MpoCTOM MO3UTHUBHOM

A 19. Jlns okpacku 1o I'paMy HCTIONB3yIOT KpacuTENN

1) renanBuONET, GYKCUH U TYIb

2) TeHIIMaHBHOJIET, QYKCHH, COIUPT U pacTBOp Jlroros

3) reHUMaHBUOIIET, PYKCHH

4) reHIIMaHBHUOJIET, METUJICHOBAsl CUHbKA U pacTBOp JIrorosst
A 20. CriopooOpa3yromuMu OaKTepUsMHU SBISIOTCS

1) cTpenToKOKKH 3) xnocTpuauu

2) nurno0aKkTepun 4) BUOpHOHBI

A 21. Ilocyna cTepunusyeTcst Cyxum xapoMm B

1) aBTOKITaBE 3) TepmocTare

2) kunsrunbHuKe Koxa 4) neuu ITacrepa

A 22. Crepunuzanus B aBTokiase npu Temneparype 121°C cooTBeTcTByeT naBIeHuIo
1) 1 atm 3) 0,5 atm

2) 1,5 atm 4)2 at™

A 23. Harpesanue cpenpi 10 50 — 60 °C B Teuenne 15-30 MuH Ha3bIBaeTCs
1) Tunpanu3anuei 3) macrepuzanuei

2) crepunu3zanueit 4) KoHJeHCcalen

A 24. Crepunu3zanuio pUIbTpOBaHUEM MPOBOAAT MTyTEM MPOIMyCKaHUS KUIKOCTEH uepes
1) cBeun lllambGepnena 3) Bary

2) mapio 4) cneunanbHOE CUTO

A 25. ®opma KIETKH, pa3Mephl, HAJTMYUE KaICyIbl U CIIOPHI — 3TO MPU3HAKU
1) KynbTypanbHbIE 3) mopdonoruueckue

2) TUHKTOpUAIbHbBIE 4) GnoxuMu4ecKue

Bomnpocsl 11 mpoMeKyTOYHOM aTTecTauuu 1o yactu « Mukpoounosorus»

MuxkpoOuosorusi Kak Hayka, IpeaMeT M 3afauyd MUKpoOuosioruu. Pazmensl MHKpoOHONOruu Kak
CaMOCTOSITEIbHBIE HAYYHBIE TUCIUTINHBIL.

Bxnan A. Jlesenryka, JI. Ilactepa, P. Koxa, M. MeuHnkoBa M Jpyrux y4YeHBIX B pa3BHUTHE
MUKPOOHOJIOTHH.

Mopdodonorus npokaproT. @opMbl U pazMepsl KIETOK.

CpaBHUTENBHAS XapPaKTEPUCTHKA MPOKAPHOTHYECKOTO M JYKapHOTHYECKOIO THUIIOB OpraHU3aluu
KIIETKH.

OCHOBHBIE CTPYKTYpPHBbIE KOMIIOHEHTHI OaKTEepUaIbHON KIETKH U UX (YHKIHU.

Crpoerne © (yHKIMM  KIETOYHOW CTEHKH TPaMIIOJIOKHUTENbHBIX — Oaktepuil. Ilpumepst
TrpaMIOIOKUTENbHBIX OaKTEPUH.
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CrpoeHne ¥ (yHKIMM KJIETOYHOM CTEHKM TIpaMOTpHULATENbHBIX  OakTepuil.  IIpumepsl
IrpaMOTPULIATEIbHBIX OaKTEPH.

Kancynmet u cnusu  Oaktepuidd, ux (GyHKumu. MeToApl BbIsSIBICHHA Kamcyd. [Ipumepsl
Karcy1000pa3yromux 0akTepuil.

Criopsl OakTepuii, uX CTpoeHHEe U (PyHKIMOHaIbHAsA posib. MeToabl BbIsBICHHS crop. [Ipumepst
CIIOPOOOPa3YIOMINX OaKTEPHIA.

WHayKums 1 OCHOBHBIE STalbl CIOPO00pa3oBaHus. Y CIOBHsI IPOPACTAHUS CIIOP.

Opransl aBmwkeHust Oakrepuit. CTpoeHHEe W PACIIONOKEHUE KIyTHKOB. OuMOpuu 1 mwtu. MeToisl
BBISIBJICHUS )KTYTHKOB, IUJIeH, UMOpuil 1 NX 3HAYCHHE B TUATHOCTHKE.

Poct u pasmHOXXeHHe OakTepHaIbHOM KIeTKH. THUTIBI ¥ CIOCOOBI ACTEHUS KIETOK.

Tunsl KJIeTOYHBIX TUKIOB. [Ipumepsl.

JnddepernmrpoBanabie KIIETKH 0aKTepHil (3K30CTIOPHI, SHAOCIIOPHI, ITUCTHI, OAKTEPOUILI U Ap.).

®a3bl pazBuTHA OaKTEpUAILHON MOMYJISIUN IPU pa3MHOXKEHUHU. PocT OakTepuil B meproanvecKor u
HENpepBIBHOM KyNbTypax.

XUMHYeCKHi CcOCTaB OakTepHallbHON KieTkH. lloTpeOHOCTH OakTepuii B OCHOBHBIX XHUMHYECKUX
anemenTax. IIpororpodHocTs U aykcoTpoPHOCTH. DAKTOPHI pOCTA MUKPOOPTaHU3MOB.

MexaHu3MbI TUTaHUs OakTepuil. bakTepuanbHble TPAHCTIOPTHBIE CHCTEMBI.

Tuns! nutanns 6axrepuii. Knaccudukarst 6akrepuii o THITY yriiepogHOro nuranus. [Ipumepsr.

Tune! nutanus 6axrepuil. Knaccudukarus 6aktepurii o Tty a30THOTO uTaHus. [IpuMepsrt.

[Tyt katabonr3Ma rekco3 B OaKTepHANbHON KIETKE.

HcnonezoBanue CO, aBTO- U reTepOTPOPHBIMA MUKPOOPTaHU3MaMHU.

Hcrounuku cepbl, Qocdopa, xenes3a, Kaius, KajlblMsi, MarHus, HCHOJNb3yeMble OaKTepHabHOMN
KJIETKOH.

OCHOBHBIE CIIOCOOBI OTYYCHHS SHEPTHH Yy OakTepuii: (HOTOTPOGBI U XeMOTPODEI.

®dortoTrpodHbIE OAKTEPUH U MX XapaKTepUCTHKA. TUIbl GOTOCHHTE3a Y OaKTEPHIA.

AnpoOHbIi THIT ApIXaHus. [IpuMepbr a3poOHBIX OaKTepuit.

AHadpoOHOE JbIXaHHWE: OCHOBHBIE THIIBI, MPHUMEpPHl OaKTepHil, OCYMIECTBISIONIMX aHadpoOHOE
JIBIXaHUE.

Oco0eHHOCTH OPOIMIIEHOTO THUTIA META00IM3Ma Y OaKTepHil.

Oco0eHHOCTH OpraHn3ali U (QyHKIIMOHUPOBAHUS TCHETHYECKOTO anmapaTa OaKTepHil.

®dopmbl 0OMEHA TEHETHYSCKUM MaTepHaIoM y OaKTepui.

BHexpoMocoMHbIE TEHETHYECKHE HJIEMEHTHI.

deHoTUNTYECKAs ¥ TEHOTUNNYECKAsk H3MEHYMBOCTh OaKTEPHH.

CoBpemenHasi cucrematnka Oakrtepuil. Kiaccudukanust OGakrepuii Ha OCHOBaHWUM CTpoeHUs 16S
pubocomansHoi PHK.

BnusiHue TemnepaTypbl Ha MUKPOOPTaHU3MBI.

Bnusaue pH, akTHBHOCTH BOJIBI ¥ KOHIICHTPAITUH COJIEH HA MUKPOOPTaHU3MBL.

BnusHue 3eMHOTO TATOTEHMs, COJIHEYHONM AaKTUBHOCTH M MAarHUTHBIX Ioyied 3emMiu  Ha
MHUKPOOPTaHU3MBI.

BiusiHuii u3nyyeHuid Ha MUKpPOOPTraHU3MBbl.

BrnusiHne ruapocTaTHUecKoro 1aBjieHus Ha MUKPOOPTaHU3MBI.

Bnusiaue xucnopoga Ha MUKPOOPTaHU3MBI.

YyacTre MUKpPOOPraHU3MOB B (POPMHPOBAHUH Ia30BOTO COCTaBa aTMOC(EPHI.

MuKpoopraHu3Mbl, MPUCYTCTBYOIMEe B arMochepe. CTpaTerriu BbDKMBAHUST MHUKPOOPTaHH3MOB B
YCIIOBHUSX aTMOCQEPHI.

Bopa kak cpexa oOuTaHusi MUKpOOPraHM3MOB. DU3NKO-XUMHUUECKHE CBOMCTBA BOMBI.

CrpykTypa MUKpOOHBIX COOOIIECTB BOJHBIX 3KOCHCcTeM. MuKpodIopa BoJIbI.

TTouBa xak cpema oOUTaHUS MUKPOOPTaHU3MOB. DU3NKO-XUMUYECKHE CBOMCTBA MTOYBHI.

OcHOBHBIE (PU3HOJIOTHYECKHE TPYIIIBI TOYBEHHBIX MUKPOOPraHu3MoB. [Ipumepsi.

OcHOBHBIE 3Tanbl KPYrOBOPOTA a30Ta B IPUPOJE.

OcHOBHBIE 3Tanbl KPYrOBOPOTa yTepoaa B IPUPOJIE.

YyacTre MUKpOOPIaHU3MOB B KPyrOBOPOTE cephl, ocdopa U xenesza B IPUPOIeE.

B3aumooTHOIIEHNT MUKPOOPTaHU3MOB U pacTeHUH. PosIb MUKPOOPraHU3MOB B )KU3HH PACTEHUI.

B3anMoOTHOLIEHUS MUKPOOPTaHU3MOB U NpocTeiux. [IpumMepsl.

B3aumooTHOIIEHNS MUKPOOPTaHU3MOB U )KMBOTHBIX. [IprMepsr.

Mukpoduiopa yenoeka. OCHOBHBIE IPEACTABUTEIH.

OyHKIIMH HOPMATLHON MUKPOQUIOpPHI YeTI0OBEKa.
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Hcmonp30BaHne MEKPOOPTAHU3MOB TIPH IIPOU3BOJICTBE MPOIYKTOB ITUTAHMS.

Hcmonp30BaHne MUKPOOPTAHU3MOB IPHU MPOU3BOJICTBE METUITMHCKIX U BETEPUHAPHBIX IIPENapaToB.

Ucnonb3zoBaHue MUKPOOPTAaHU3MOB B CEJILCKOM XO3UCTBE.

Hcnonp3oBaHNEe MUKPOOPTaHM3MOB TIPU OYHMCTKE M TepepabOTKE MPOMBIIUICHHBIX WU OBITOBBIX
OTXOJIOB.

Hcmonp30BaHne MUKPOOPTAHU3MOB B KQ4e€CTBE MOJIENIEH 1 HHCTPYMEHTOB HAYYHBIX MCCIICJOBAHAN.

7. laHHbIe 1JI51 y4eTa ycneBaeMocTH cryaeHToB B BAPC.
Tabmuua 1.1 Tabnuia MaKCUMaIbHBIX 0AJUIOB 1O BHIaM Y4€OHOH JeATEIbHOCTH.

Jlabopa [[IpakTu- [CamocTos-ABToMarn3su- Jpyrue BumsilIpomMexy
Cemectp Vlekuuu TopHble [ICCKHE (TCIbHAs |POBAHHOC yaeOHOU TOYHAs Htoro
BaHsTUs BAHATHS [paboTa  [TECTUPOBAHHEIEATEIILHOCTHATTECTAIIHS
S) 12 25 0 18 0 25 20 100
6 12 25 0 18 0 25 20 100
IIporpamma oneHuBaHus y4eOHOM AeATEJILHOCTH CTYI€HTA
5 cemecTp
Jleknun

[TocemaemocTh, aKTUBHOCTh, YMEHUE MPUMEHATh pPaHEe MOJTyYCHHbIC 3HAHHS, YMEHHE BHUJETh
MEXIpPEAMETHBIE CBSI3U - om () 0o 12 bannos.

JlaGopaTopHble 3aHATHSA

[TocemaemocTh, CaMOCTOSTETLHOCTh TMPU BBIOJHEHUH PaOOTHI, TPAMOTHOCTh B O(OpMIICHUH
X0Jla U Pe3yJIbTaTOB 3KCIIEPUMEHTOB, aKTUBHOCTh B YCTHOM OIPOCE HA 3aHATUSX - om () 0o 25
bannos.

IIpakTHyecKue 3aHATHS — HE IIPEAYCMOTPEHBI

CamocrosiTeibHas paGora

[TonroroBka pedeparoB: MNpaBWIBHOE CTPYKTYPUPOBAaHUE, PACKPBITUE TEMBbI, IMOAOOp
COBPEMEHHOW JIUTEPATyphl 1O OCBEIAEMOMY BOIIPOCY, YMEHHE 0000IIaTh W aHAIU3HPOBATH
npejcTaBiIeHHbI MaTepuan —om () do 18 6annos

ABTOMATH3HPOBAHHOE TECTHPOBAHME — HE TIPETYCMOTPEHO

Jlpyrue BUAbI y4eOHOM qeATeJbHOCTH

KonrtponbHas paboTta: NpaBUIbHOCTb BBINOJIHEHHS TECTOBBIX 3a/1aHuil - om () 0o 25 6annos.

IMpomexxyTounas arrectamus (3xk3amen) — om 0 0o 20 6annos
16-20 6a1710B — OTBET HAa OTJINYHO

11-15 6a/10B — OTBET Ha «XOPOIIIO»

6-10 0aJ1510B — OTBET HA «y/10BJIETBOPUTEIHHO»

0-5 6a//10B — HEYIOBJIETBOPUTEILHBIN OTBET.

Takum 00pa3oM, MakCUMaJIbHO BO3MOXKHAsI CyMMa OallIoB 3a BCE BBl YUCOHOU NESITENbHOCTH
CTyJIGHTa 3a TISTHIM CeMecTp MO IUCHUIUIMHE «MHUKPOOHONIOTHS W BUPYCOJOTHA» (YacTh
«Bupyconorus») cocrasiser 100 6asoB.

Tabmuma 2.2 Tabnuia nepecdyeTa MOJYYEHHOW CTYACHTOM CYMMBI OaJUIOB IO JUCIUIIIMHE B
OLIEHKY.

91 — 100 6anoB COTITUIHOY

71 — 90 GayoB «(XOPOILIO»

51 — 70 GayoB «(YZOBJIETBOPUTEIBHO»

0 - 50 6amtoB «HEYJIOBJIETBOPUTEIHHO»




6 cemectp

Jlexnun
[TocemaeMocTh, aKTUBHOCTh, YMEHUE MPUMEHATH pPaHee MOJMyYCHHbIC 3HAHUS, YMEHHE BUJIETh
MEXIpPEAMETHBIE CBSI3U - om () 0o 12 bannos.

JlaGopaTopHble 3aHATHSA

[TocemaeMoCTh, CaMOCTOSITEIBHOCTh TPU BBITIOJHEHUH Pa0OTHI, TPAMOTHOCTh B O(OpPMIICHUU
X0Jla ¥ pe3yJIbTaTOB 3KCIEPUMEHTOB, aKTUBHOCTh B YCTHOM OMpOCE Ha 3aHATUSIX - om () do 25
bannos.

IIpakTuyeckue 3aHATHS — HE IPETYCMOTPEHBI

CamocrosiTesbHasi padoTa

[TonroroBka pedeparoB: NPaBUILHOE CTPYKTYPHUPOBAHUE, PACKPBITUE TEMBI, TOJI00P
COBPEMEHHOM JIUTEPATYphl MO OCBEIIAEMOMY BOIIPOCY, YMEHHE 0000IaTh W aHAIU3HPOBATH
MIPEACTaBICHHBIA MaTepuan — om () 0o 18 6annos

ABTOMATHU3HPOBAHHOE TECTUPOBAHME — HE NPETyCMOTPEHO
Jlpyrue Bubl y4eOHOIi 1eATEJIbHOCTH
KoHTposibHast paboTa: MpaBHIIBHOCTD BBIITOJIHEHHS TECTOBBIX 3aaHuil - om () 0o 25 6annos.

IpomexxyTounas arrectamus (3xk3amen) — om 0 0o 20 6annos
16-20 6a/1U10B — OTBET HA «OTIMIHOY

11-15 6a/10B — OTBET Ha «XOPOIIIO»

6-10 6aJ1J10B — OTBET HA «YIOBJICTBOPUTEIHLHOY

0-5 6a/10B — HEYIOBJICTBOPUTEILHBIN OTBET.

Takum 006pa3oM, MaKCUMaJIbHO BO3MOXHAsi CyMMa 0ajlyIoB 3a BCE BUJIbI YU€OHOM ESITEIbHOCTH
CTyJEHTa 3a LIECTOHM CEeMecTp MO AUCHUILINHE «MHKPOOHOJIOTUS M BHPYCONOTH» (4acTh
«Muxkpobuonorusy») cocrasiser 100 6amios.

Tabmuna 2.3 Tabnuma mepecyera MOITYYEHHOW CTYIACHTOM CYMMBI OQJIOB IO JUCIUILTHHE B
OLICHKY:

91 — 100 6annos COTJIMYHOY

71 — 90 GayoB «(XOPOILIO»

51 — 70 Gannos «yI0BJIETBOPUTEIILHOY

0 - 50 6ammoB «HEYI0BJIETBOPUTEIHLHO




8. YueGHo-meToan4ueckoe H nHGopManHoHHOE ofecnedeHHe THCIHILIHHBL.
a) JuTeparypa:

1. OcHOBbI MEKPOOHOIOTHH, BHPYCOIOTHH, UMMYHOJIOTHH: y4e0. Ui CTYACHTOB cpell. mpod.
obpazosanus / mox pex. A. A. BopoGreBa, B. B. 3sepesa. - 3-e u3z., nomn. u nepepa6. - Mocksa:
W3n. nentp "Axagemus", 2009, — 281 c.

2. Benenue B Bupycosoruio: yuyebHoe nocobue mis cryieHTOB 6Honoruueckoro dakynsrera /
Capar. roc. yH-T um. H. I'. UepHsunesckoro; aBr.-coct.: E. B. I'muuckas, E. C. Tyuuna, -
Caparos : MznarenscTBo CapaTtoBckoro yHuBepcutera, 2009. — 76 c.

3. Herpycos A. Y., Korora U.b. Mukpobuosnorus.: y4ed. 1is CTYyASHTOB YUPEKICHHHN BBICII.
npod. obpasosanus, obydalommxcs Mo HarpasieHuto noaror. "Ilegarorudeckoe obpasosanue”
npoduns "Buonorus”. Mocksa: W3a. uentp "Axamemus", 2012. - 384 c.( http://library.sgu.ru/cgi- \
bin/irbis64r_17/cgiirbis_64.exe?LNG=&Z21ID=&121DBN=NIKA&P21DBN=NIKA&S21STN=1&S21
REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S821P03=M=&S21ST
R=).

4. Hetpycos A.1., Korosa 1.b. MukpoGuonorus, YHUBepcuTeTCKH Kype: yuel. 4-e usn., Jo1.
u mepepab. - Mocksa : M3n. nentp "Axamemus”, 2012. - 581 c. (http:/library.sgu.ru/cgi- .
bin/irbis64r_17/cgiirbis_64.exe?LNG=&Z21ID=&I121DBN=NIKA&P21 DBN=NIKA&S21STN
=1&S21REF=1&S21 FMT=fullwebr&C21COM=8&S21CNR=20&S21P01=0&S21P02=0&S21
P03=M=&821STR=). LU

Y]

6) nporpammMHOe obecniedenne u MHTEpHET-pecypCh: /
cpezctBa Microsoft Office:

-Microsoft Office Word - TexcTOBBIH peiakTop;

- Microsoft Office Power Point _ mporpamMma nOArOTOBKE Npe3eHTalUH;

- Microsoft Office Excell - mporpamma paboTel ¢ Tabnunamu, rpadukamu, OmucaTelbHOMR
CTATHCTUKOM;

CaiiTel 37IeKTPOHHBIX XKYPHAJOB:

1. XKypuan obmmeit Ononorun: http://elibrary.ru/issues.asp?id:7795&selid:674723

2. Ussectus PAH. Cepus 6uonornyeckas: http://elibrary.rr./issues.asp?id:7823

3. Yenexu coBpemenHo# 6uonoruu : http ://elibrary.ru/issues. asp?id:775 3

4. Dnementsl. Caiit HoBoCcTeH (yHAaMeHTaIBHOM Hayku: http://elementv.rr-r/new

5. MuxpoGuonorus. https://www.fbras.ru/napravleniya-nauchnyx issledovanij/zhurnaly/mikro
biologiya

6. Ilpuxnanmas Oumoxwmmus ¥ MukpoGmomorus. http://www.fbras.ru/napravleniya-nauchnyx-
issledovanij/zhurnaly/prikla

7. MonexynspHasa reHeTHKa, MUKPOOHOIOTHs H BUPYCOJIOTHS
https://www.mediasphera.ru/journal/molekulyarnaya-genetika-mikrobiologiya-i-virusologiya

JInuen3noHHOE nporpamMmHoO€ obecneuyerne oOHOBIACTCS 1O MEpE HEOOXO0IUMOCTH.



9. Ma’repuan bHO-TEXHHYECKO0e o0ecmeuenne JHCOHIIIIHHEBL,

Jns  ycnemHOro OCBOGHHS CTY[CHTAaMH JUCLAIUIAHBI HEOOXOMMMO HAIHYHE
anmapatypsl, IO3BOJAIOMEH JIEMOHCTPHPOBATh MY/ILTHMEOUNHHBIC IMPE3CHTALUM, HaTHYHE
ydebHO-MeToauuecKoit U HayuHoif uTeparypsl 8 3HB CI'V,

JlaGopatopHoe oOopynoBaHHe: MHKDOCKONBI, &BTOKJIAB, CyXO-XapoBo# mxad,
TEPMOCTaThl, LEHTPUOYTH, IUCTHIUIATOP, XOJOIMIBHHKH, AQHATMTHYeCKHe Beckl, YO-
o0y4arens, cnektpodoromerp, @K, BBITSHKHOR 1IKad), HIEKTPOILTHTKA.

JlabopaTtopnas nocyja: vamku [letpu, npoOMpKH, MUIETKH, KOJOHL, TpalyHpOBaHHEIE
CTaKaHbl ¥ MUJIMHIPEI, [ITIATEIH.

ITutarebHBIC Cpelibl H XHMHYECKHE PCAKTHBBI.

[Iporpamma cocraBieHa B cooTBeTcTBHH ¢ TpeGoBanusamu OI'OC BO no HanpasieHHIo
noarorosku 44.03.01 - [Tenarornueckoe o6pa3oBanue u Npo(UIO MOATOTOBKH - BHoorns.

ABTOpBI:
NOUEHT Kadeapsl MUKPOOHOIOr MK A g V|
¥ (u3voNoruy pacTeHui, K.6.H. @ // /// Ilerepcon A.M.

NOLEHT Kaheapsl MUKPOOHOIOTHH

1 (DH3HOJIOTHH pacTeHuid, K.0.H. T'munckas E.B.

[Iporpamma onoGpera Ha 3acefilaHui Kadeapbl MEKPOOHOIOTHH H (DH3HOJIOIHH PacTeHHix
16 centsabps 2019 roxa, mporokxon Ne 12.
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