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Mporpammy oMcumnnuHbl paspaboTtan(a)(1) AOUEHT, K.H. (aoueHT) 3eneHnxuH M.B. kadenpa
Mukpobuonorun NdMmb otaeneHne coyHaoameHTanbHom MmeamunHbl , Pavel.Zelenikhin@kpfu.ru ;
LOLIEHT, K.H. SpynnuHa [0.P. kagpenpa mukpobuonorum NOMub otaeneHne goyHoaMeHTanbHowm
MeounuunHbl , kasfes@gmail.com

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto nekumoHHoro kypca "Mukpobuonorus n Bupyconorus” SsensieTcsl 3HakoMCTBO C NOCNeHUMI
LOCTUXEHMSIMX B 06n1acTy MUKpobronornm n Bupyconorun. PaccMaTprBaroTCsl COBPEMEHHbIE
npobnemMbl MUKPOBNONOrNK: B3aMMOOTHOLWEHNS MUKPOOPraHM3MOB Mex 1y coboi 1 ¢ opyruMmn
opraHu3Mamu (Brpycamu, pacTeHMUSIMU, XNBOTHbIMMK, YETOBEKOM), 0COOEHHOCTM KOHCTPYKLIMOHHOIO U
3HepreTN4yeckoro MeTabonnama OCHOBHbIX FPyNn MUKPOOPraHM3MOoB, UX NuLLEeBble NOTPebHOCTH,
CTPYKTypHas opraHu3aumns npokapuoTHOM KNeTkn, BUPYCOB U PYHKLNN UX OTAENbHbIX KOMMNOHEHTOB,
nencTBme r3n4Yeckmx N XMMNUYECKUX oakTopoB Ha MUKPOOPraHN3Mbl, 0COBEHHOCTH
pacrnpocTpaHeHns NPOKapmnoT B pasnyHbIX 3KOTONax, B3anMoOencTemne BUpPYyCoB C
NPOKapMOTUYECKUMN 1 ayKapunoTniecknmm knetkamm. OueHnBaeTcs Bknag NnpokapmoT B NPOLECCHI
TpaHcdopmauum yrnepona, Kucnopona, asorta, pocqoopa, Xxenesa n cepbl. AHANN3NPYTCH
NpobnemMbl TaKCOHOMMYECKOr0 PaCcmonoXeHns bakTepuin, apxel 1 BUPYCOB; OCHOBHbIE HaMpaBieHus!
B cucTeMaTtuke npokapuot. [laeTcs xapakTepucTka oToefbHbIX Fpynn npokapunoT (baktepuii n
apxeit), aykapmoT (MMKpockonundyeckune rpmbol) n Bupycos. OLeHnBaeTcs posib NPOKapuoT, BUPYCOB U
MUKPOCKOMNYECKNX rPMOOB B HAPOLOHOM XO35ACTBE U MeauLNHeE.

Llenbto npoBeneHns nabopatopHbix 3aHATWIA No gucumnnnnHe "Mukpobuonorus n supyconorns”
ABNSATCSA U3YYEHME TEXHUKM 6E30NACHOCTM NPU NPOBELEHNM MUKPOBMonornyeckux paboT B
nabopaTopHbIX (M NPOMbILWIEHHBIX) YCNOBUSX M OCHOBHbIX METOLOB UCCNEL0BAHMSA
MUKPOOPraHnM3MoB 1 Mukpoburonornyeckmx npoueccos. OcBamBaloTCs METOAbI CBETOBOW U
NIOMUHECLLEHTHOW MMKPOCKOMMUU, NPUrOTOBNEHNS OO BEKTOB K MCCNEA0BAHUIO, TEPMMYECKAS U
XUMUYyeckas cprkcauunm, OKPacky BHELWHNX M BHYTPEHHUX CTPYKTYP MUKPOOHOM KNETKW, BblAENEHNS
H6akTepuin N3 06 bEKTOB OKPYXatoweit cpefbl, MOCEBA HA XMIKME 1 TBEPAbIE NUTATENbHbIE Cpeabl,
KONMYECTBEHHOrO y4yeTa MUKPOOPraHn3MOoB B MOYBe, BOAE U NULEeBbIX NpogykTax. Nayyatorcs
aHTaroHMCTMYeCKNe CBOMNCTBA MUKPOMMULIETOB (METOLOM BCTPEYHbIX KY/bTyp) U aKTUHOMULETOB
(MeToOoOM arapoBbix 6nokoB). PaccmaTtpusatoTcst NpuHUMNGI NOAFOTOBKM K paboTe
MUKPOBMONOrM4ecKol Nocyibl, COCTABNEHNE XNOKNX U MNOTHbIX MUTATENbHBIX Cpeq ANns
KyNbTUBUPOBAHNS MUKPOOPraHU3MOB, METOAbI UX CTEPUIN3aunn, n xpaHeHns. CTyaeHTb
WHOMBMAYaANbHO BbINOMHAIOT paboTy, pedynbTatbl KOTOPO 0OGOPMASAIOTCS B BUIE OTYETA B TETPAaN
nocne Kaxnoro 3aHaTus. MNapannenbHo NpakTnyeckoin paboTe, Ha 3aHATMAX pa3bupatoTcs
TeopeTnyeckme BoNpockl no ancumnnmHe "Mukpobuonorus n Bupyconorus” n obcyxaarTcs
nony4yeHHble CTyAeHTaMu pe3ynbTarhbl.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " M2.B.13 MNMpodeccrmoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 050100.68 MNeparornyeckoe obpa3oBaHNe N OTHOCUTCS K
BapuatneHol Yactn. OceamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnuHa "AkTyanbHble NpobnemMbl MUKPOBMONOrnm 1 BUPYCONOrMn" OTHOCUTCS K BApMaTUBHOM
4yacTu npogpeccnoHanbHOro uukna.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaeMoin KoMneTeHLUU

OK-1 <
CNOCOBHOCTBIO COBEPLIEHCTBOBATD U pa3BMBaTh CBOM

(0BuwekynbTypHbie oOLlWenHTenneKTyanbHbI U 0OLWEKYNbTYPHbIN YPOBEHb

KOMreTeHuunn) y yneTyp yp
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Lncpp komneteHLUN

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

OK-2 FOTOBHOCTbIO MCMOMb30BaTb 3HAHNE COBPEMEHHbIX Npobnem

(0bLwekynbTypHbIE Hayku 1 06pa3oBaHns Npu peleHn obpasoBaTeNbHbIX U

KOMMeTeHL W) npodpeccrnoHanbHbIX 3aaad

OK-3 CMOCOBHOCTBIO K CAMOCTOSATENBHOMY OCBOEHMIO HOBbIX METOI0B
y ~

(o6meKyanyprle nccnenoBaHms, K N'BMEHeHUI Hay4yHOoro I'IpOCpI/IﬂFl cBoen

KOMMEeTeHLW) npodpeccroHanbHom OesTeNbHOCTA

OK-4

(OBUIEKYNbTYPHBIE CMNoCcoBHOCTbIO POPMMPOBATL PECYPCHO-MHPOPMALIMOHHBIE

KOMNETEHLIN) 6a3bl NS pelweHns NpogeccnoHanbHbIx 3aaad

CMOCOBHOCTBIO CaMOCTOATENbHO NPUobpeTaTb C NOMOLLbIO

OK-5 NHJOOPMAaLIMOHHbIX TEXHONIOrNI 1 NCMONb30BaTh B

(0bWweKynbTypHble NpPakTU4YeCKon OesATeNbHOCTN HOBblE 3HAHUS N YMEHUS, B TOM

KOMMNeTeHunm) ymcne, B HOBbIX 06nacTsX 3HaHWIA, HENOCPEACTBEHHO HE

CBSI3aHHbIX CO CQPepon AesaTeNbHOCTH

CK-1 Bnageet OCHOBHbIMU 6uonormyecknMm NOHATUAMU, 3HAHUAMUA
61ONOrMYeckmnx 3aKOHOB U SIBNEHWUIA

BnageeT 3HaHMAMUN 06 0COBEHHOCTSIX MOPCPONOrUN, SKONOTUN,
CK-2 pa3MHOXEHNS N reorpagomyeckoro pacnpocTpaHeHns
PACTEHWI, XUBOTHBIX, TPMOOB U MUKPOOPraHN3MOB, MOHMAET
NX POfb B MPUPOLE U XO3ACTBEHHOW esATeNbHOCTM YenoBeka
crnocobeH 06 bACHATb XMMNYECKNE OCHOBbI BONOrM4Yeckmx

CK-3 MPOLIECCOB 1 (PM3MONOrMYeckme MexaHnambl paboTol
Pa3/INYHbIX CUCTEM 1 OPraHoB PacTEHWI, XXMBOTHbIX 1 YenoBeka

cnocobeH OpUEeHTMPOBATLCS B BOMPOCAxX BUOXMMMYECKOro

CK-4 e0WHCTBA OpPraHn4Yeckoro Mnpa, MonekynsipHbIX OCHOBaxX
HacnencTBEHHOCTU, U3BMEHYMBOCTM U METOLAX FEHETNYECKOr0
aHannsa

CK5 BnafeeT 3HaHNAMM O 3aKOHOMEPHOCTSIX Pa3BUTUS

OpraHn4Yeckoro Mupa

cnocobeH NoHMMaTh NPUHLMMbLI YCTONYMBOCTY U
NPOOYKTUBHOCTU XUBOI NPUPOAbI U NYTW €€ N3MEHEHNS MOo.
CK-6 BUSIHWEM aHTPOMOreHHbIX (DaKTOPOB, CNOCOOEH K CUCTEMHOMY

aHanunay rnobanbHbIX 3KONOrM4eckmx npobnem, BONpoCcoB
COCTOSIHUSI OKpy>XatoLei cpeabl U paunoHanbHOro
MCMONb30BaHNS MPUPOAHBLIX PECYPCOB

cnocobeH NPUMEHATb BUONOrMYECKNE N SKONOTMYECKNE 3HAHUS
CK-7 L5 aHann3a NpuknagHbix Npobnem xo3shCTBEHHOW
LeATenbHOCTU

CnocobeH K CaMOCTOSTENbHOMY NMPOBELEHMIO NCCNENOBAHNIA,
NOCTAaHOBKE €CTECTBEHHOHAYYHOrO SKCNEPUMEHTA,

CK-8 NCMNONb30BaHNIO MHGOPMALIMOHHBIX TEXHONOMMIA AN PELeHNs
Hay4HbIX U MPOCPECCUOHaNbHbIX 3aAad, aHanuay u oLeHke
pe3ynbTaTtoB nabopaTopHbIX 1 MOMEBbIX NCCNeaoBaHWiA

B pesynbTaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

- 0COBEHHOCTM CTPOEHNS BakTepuii, apxei 1 BUPYCOB 1 CPYHKLIUW X OTAENbHbIX CTPYKTYP,
- NUWeBble NOTPEOHOCTN MUKPOOPTraHN3MOB,
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- NPO6/1EeMbl TAKCOHOMMYECKOrO PACMONOXEHUS NPOKApPVOT 1 BUPYCOB,
- OCHOBHbIE HanpaBneHns B cucTemMaTke NpoKapmoT, MPOUCXOXAEHME BUPYCOB,
- ocobeHHoCcTV MeTabonnama bakTepuii, apxei, BUPYCOB,

- POnb NPOKAPWOT 1 BUPYCOB B 3KOCMCTEMAX U Buocdepe B LIENOM, a TakXe B HAPOAHOM X035MCTBE
N MeanuuHe,

- B3aMMOOTHOLLIEHMS NPOKapuoT Mexay coboit, ¢ aykapuotamu 1 BUpycamu,

- NpaBuna TexHkn 6e30MacHOCTN 1 NOBELEHNS NpU NPoBEAEHUN MUKPOBMonornyeckmx pabor B
nabopaTopHbIX U MPOMbILWIEHHBIX YCNOBUSIX.

2. DONTXEH yMeTb:
- OpUeHTUpoBaTbCS B CrneunanbHOM Hay4HOM N MeToONYECKON nuTepartype no npoguno NoAroToBKM
N CMEXHbIM BOMpOCaM,

- aHanM3npoBaThb, OLEHMBATb U NMPUMEHSITb NOMYYEeHHbIE 3HAHWNS MPY U3YHEHUN OPYrUX OUCLMMNINH 1
B NpOdpeccroHanbHom AesTeNbHOCTH,

- BECTW MrKpoburonornyeckyto paboTy: NnpurotTaBnneaTh NUTaTenbHble Cpeabl U PacTBOpbI,
6aKTepPMONOrn4Yeckyto N XMMUYECKYH0 NOCyay, CTEPUNN30BaTb N XPaHUTb,

- MPUMEHATb MEeTOAbI CBETOBOM MUKpPOCKOMNnn, nocesa, BbloeneHns n nccnenoBaHns
MOPJPONOrM4ecKmnx n Cpl/l3|/|0ﬂ0|'0-6I/IOXVIMVI‘-IGCKVIX CBOWCTB MUKPOOPraHn3mMosB, KyibTUBNPOBaHNA,
KOJIN4ECTBEHHOI O y4yeTa,

- aHanNM3npoBaTb Pe3ynbTaTbl MUKPOBNONOrMYECKUX NCCNEen0BaHNIA.

3. 0OMXEeH BnageTb:

- TEOPETUYECKMMUN 3HAHMSIMM 06 0CODEHHOCTSAX CTPOEHUSt BakTepwii, apxei 1 BUPYCOB M (PYHKLMSAX
NX OTAENbHbIX CTPYKTYP, TAKCOHOMUYECKOM PACMONOXEHMN NPOKAPMOT 1 BUPYCOB, OCHOBHbIX
HanpaBneHUsIX B CUCTEMATMKE NPOKAPMOT, O MPOUCXOXAEHUN BUPYCOB, NULWEBBLIX NOTPEOHOCTSAX U
0COBEHHOCTSX MeTabonmama MYKPOOPraHN3MOB, O B3aVMOOTHOLWEHUSIX MPOKAPMOT MeXay cobol, ¢
aykapuoTtamu 1 BMpycamu, 0 ponv NpokapuoT 1 BUPYCOB B akocucTeMax 1 bruocgepe B LENOM, a
Takxe B HApPOAHOM X03SCTBE N MeAMLUVHE

- HaBblkaMM NPaKTUYECKOon paboTbl B MUKPOBMONOrnieckon nabopatopui, BolAENEHNS U
KyNbTUBMPOBAHMS MUKPOOPTraHN3MOB, X MUKPOBOMONOrMY4EeCKOro NCCeN0BaHUS.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- UICMONb30BaTh MOJyYEHHbIE 3HAHUS NMPU U3YHEHUN OPYTUX OUCUUNINH, @ TakXe NP BbIMONHEHNM
npakTuyeckux nabopaTopHbix 3aay, 6akanaBpckoi 1 Marnctepckoi pabor,

- UICMOJb30BAaTh MOJyYEHHbIE 3HAHUS B HAyYHO-UCCNeaoBaTenbekoi pabote, npu paboTe B
MEOMUMHCKUX YY4PEXAEHNSX, HAYYHbIX UCCNEN0oBaTENbCKUX LEHTPaX, Ha oapMakonorniyeckmnx
npeanpuaTusix.

4. CTpyKkTypa 1 cogepXxaHvue OUCLUMNIUHBI MOAYNS
Obuwas Tpya0eEMKOCTb ANCLMMNIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNNHBI 9K3aMEH B 4 CEMECTPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

86 bannos n 6onee - "OTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynoBneTBopuTENbHO" (YOO0B.);
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54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUcCUMUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy AOEMKOCTb Tekywme hopMbl
N .D.VII(\:’IL:)VJIJ‘I';IJ"I.IV;I'HbI/ CemMecTpl.ovectpa (B 4acax) KOHTponst
Nekumnn MpakTnuyeckuelabopartopHbie
3aHATUSA paboTbl

Tema 1. BeegeHue.
Mukpobuonorms kak
Hayka.
PacnpoctpaHeHve
MUKPOOPraHM3mOB.
Obuwas xapakrepucTtuka
N 3HaYeHve
1. MUKPOQONIOPbI MOYBbI, 4 2 0 0
BOAbl U BO34yxa.
MwkpoopraHnamsbl B
HapPOL4HOM XO35NCTBE.
®dopma 1 pasmepsl
npokapuoT.

Tema 2. Mpobnembl
TaKCOHOMMYECKOrO
pPacnonoxeHns
NpoKapwoT U
MPOVCXOXAEHNE XN3HN.| 4 0 5 0
BropasHoobpasuve un
COBpPEMEHHas
Knaccugomnkaums
npoKapmor.

Tema 3. CTpykTypHas
opraHusauns
NPOKapuoTHOW KNeTku n
ee OTAeNbHbIX KOHTPONbHAas
3. |[KOMMOHEHTOB. 4 0 2 0 paboTta
XvMuyeckui cocTtas 1
JOYHKLMKN ee OTAENbHbIX
opraHenn u
KOMMapTMEHTOB.

Tema 4. [eHeTuKa
MUKPOOPraHW3MOB.
PasmHoXxeHune n

4. |kneTo4yHas 4 0 4 0
andpgoepeHumnpoBka
npoKapwuoT B Xo4e
XWU3HEHHOro uukna.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

Tema 5. OcHoBbI
metabonmama
npokapworT. Pocr,
passuTune n
KyNnbTUBMPOBaHMWE
npokapnot. OCHOBHblE
TUnbl MmeTabonuama
npoKapwuor.

KOHTPO/NbHas
paboTta

Tema 6. Hencrtene
XUMUYECKUX U
domn3nyecknx oakTopos
Ha NpoKapwnoThbI.

pedepar

Tema 7.
B3anmoneincTteune
MMKPOOPraHn3mMoB C
XWUBOTHbIMU,
pacTeHnsamMn n
yenosekoMm. YyacTtume
MVKPOOPraHM3MoB B
npespaLleHnn BewecTs
1 aHeprun B brocgepe.

Tema 8. MecTto
BMpYyconorum B psaay
Knaccu4eckmnx
€CTEeCTBEHHbIX HayK.
[Mpeomet nayyeHuns
BMPYCONOrnN.
BupycHble nHdpekummn n
MEXaHM3Mbl 3aWmnTbl OT
HUX.

Tema 9. CtpoeHune
BMPYCOB. XMUYECKUNIA
COCTaB BUPYCOB.

10.

Tema 10.
BsaumopeincTteune
BMpYycCa C KNeTKOon.
WHTerpatmBHbIi NyTb
passuTUS BUpYCa.
OHKOreHHble BMpPYChbl.

KOHTPO/NbHas
paboTta

Tema . UTorosas
doopma KOHTpoOns

9K3aMeH

NTtoro

20

4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. BBepeHue. Mukpobuonorus Kak Hayka. PacnpoctpaHeHne MUKpOOpraHM3MmoB.
O6uias xapakTepucTuka n 3HadeHme MMKpocpnopbl NOYBbI, BOAbI U BO3AyXa.
MukpoopraHuambl B HAQpoAHOM X03aucTee. Popma U pasmepbl MPOKapPUOT.

NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

PeructpaumoHHbin Homep 849416014
Crpanunua 7 us 23.
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Mukpobuonorus kak Hayka. BosHUkHoBeHUWe 1 passuTne mukpoduonornmn. CoBpemeHHas
MUKpoOronorus, ee HanpaeneHns 1 3aaadn. 3Ha4eHne MUKPOOPraHN3MOB B XN3HWN YeNnoBeka.
[MpakTnyeckoe ncnonb3oBaHne MMKPOOPraHN3MOB. ["'eHeTu4eckas NMHXeHepuns MMKPOOPraHN3MoB ?
npobnembl 1 nepcrnekTuBbl. PacnpoctpaHeHne MnkpoopraHnamos. Oblwas xapakTepucTmka u
3HayeHne MMKPOMNopbI MOYBLI, BOALI U BO34yXa. 3HA4YEHME MUKPOOPraHn3aMoB B npupoae. dopma n
pa3Mepbl NPoKapunoT. XapakTepHble 06 beaNHEHUS KNeToK. ?I MraHTckne? n ?kapnmkosbie?
opraHnambl. PakTopbl, onpenensowme paamepbl U OPMy KNETKN.

Tema 2. Mpo6nembl TaAKCOHOMUYECKOIO PAcNoNIOXEHUS MPOKapMoT U NPOUCXO0XAEeHUE XUSHMU.
BuopasHoo6pasmne n coBpeMeHHasi Knaccudpukaums NpoKapuor.

npakTudeckoe 3aHsitne (2 yaca(os)):

[MpaBuna n TepMnHblI HOMeHKNaTypbl. HaumeHoBaHUs npokapuoT. [Npr3Haku, ncnonb3yemble B
cucTemartrke npokapuot. HanpaeneHune B cuctemartuke npokapmot. PeHOTUNNYeCKnii NoaxXoL.
Hymepunyeckasa TakcoHOMUS. BO3MOXHOCTM 1 OrpaHnY4eHnst HyMepruyeckoro aHannsa npu
Knaccugomkaumm. XemotakCoHoMuyeckas cucremartumka. ['eHocuctematuka. CukBeHC ? aHanms reHa
16SPHK B cuctematuke. MCcTaHUMOHHO-MATPUYHbBIA METO NOCTPOEHUS OUNOreHETUYECKUX
NepeBbeB N NX KOHCTPYKUMS. PUNOreHns opraHn4eckoro mmpa ? Tpu AMHUM 3BONIOLMK, TPU POPMbI
XW3HK, Tpu fomeHa: Archaeae, Bacteria, Eukarya. BaxxHenwme otnnyuTenbHble NPU3HaKn aykapuoT
n npokapwot. JomeH Bacteria. AKTyanuctnyeckme n runotetnyeckme omnymol. Kparkas
xapakTepucTuka baktepuii, npuHagnexawmx K aktyanuctnyeckmm counymam. flomeH Archaeae.
IBa dunyma ? Crenarchaeota n Euryarchaeota n ux dounorenuns. Hosbih onnym ?Nanoarchaeota?.
Mmnotetnueckuin ounym ?Korarchaeota?. CxoacTBO 1 pasnuyve apxer ¢ aykapusmMm n baktepmsamu.
CBoeobpasme aKonormyecknx HuwW. XnsHb npy Temnepatype Bbile TOYKW KUNEHUS BOAbI.
IKCTpemanbHas aumooounns n ranopunms.

Tema 3. CTpyKTypHas opraHusauuvs NpoKapuoTHOWN KNeTKU 1 ee OTAeNIbHbIX KOMMOHEHTOB.
Xumunuyeckum coctas U PyHKLMU ee OTAesIbHbIX OpraHesns n KOMNapTMEHTOB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

BHewHre cTpykTypbl NpoKaprnoTHOW KNeTkn. KnetoyHblie cTeHkn 6aktepuin. MypenH?Telixoesbli
cakKynyc rpamnonoXuntenbHblix 6aktepuii. CTpoeHue KNeTo4YHol CTeHKM y 6akTepuii ¢
rpamoTpuuatenbHbiM MOPGOTUMNOM. [apakpucTaninyecknii MOBEPXHOCTHbIN S-cnoi. MpotonnacThl,
cpeponnacTbl 1 L-cpopmbl 6akTepuii. KnetouHble CTEHKM apxei n nx cTpyktypa. benkosbivi S-cnoi,
reTepornonucaxapuaHblii pernaHbii Cnow, NcesnoMypenHoBbI cakkynyc. Okpacka npokapuoT no
['pamy: coBpeMeHHas oueHka. BHyTpeHHMe CTPyKTypbl NPOKAPUOTHON KneTku. MNMokpoBsbl
NPOKapPMOTHOW KNETKN: Karcynbl, CIM3UCTbIE CMIOU, YEXSTbl; UX CTPOEHNE N XUMUYECKUIA COCTaB.
[ToBEpPXHOCTHbIE OpraHensibl: LIetoI0CoMbI, FTMAPONCOMBI, WKWMbl U SKCTPpaUEenionsapHble ra3oBble
6annoHbl. XryTvkn NpoKapmoT, CTPYKTypHas opraHunsaums. [enxeHne 6aktepuii npy nomMoLm
XryTUKOB (MnaeaHme, Mo TUMy POEeHUs, OBUXEHNE CMMPOXET). TBUTYMHT y NATOreHHbIX bakTepui
(nunm IV tuna). [srxeHre nNo Tmny CKoNbXeHns (MMKCobakTepumn, MUKoNnasmbl 1 ap.).
BHyTpukneToyHas noaBMXHOCTb, OCHOBaAHHAS Ha nonumepuaaummn aktuHa. NoeseneHvne bakrepuii
(dboToTakcuc, aspoTakCmc, XeMOTakCuC, ranbBaHOTAKCUC, MarHeToTakecue u ap.). Pumbpun
NpPOoKapuoT, Ux cTpoeHne n pyHkuun. Knaccndomkaums commbpuii. Lintonnasamatunyeckne membpaHsbl
6akTepuin n apxein. MembpaHHbie nunuabl. OCOBEHHOCTN OpraHM3auny LMTonnasmMaTnyeckon
MeMbpaHbl apxeii. VIHTpaunTonna3maTnieckne MemobpaHsbl, NX MOPAGIOOrUs U GOYHKLNN.
Lintonnasmartumyeckmii komnaptmeHT. OcobeHHOCTM prubocoM NpoKapumoT.
BHyTpuyumnTOnnasmaTnyeckme BKIKOYEHUS MPOKAPUOT: OMKOONINCOMbI, a3POCOMbI, KaPOOKCNCOMBI,
MarHeToCOMbI, XTOPOCOMbI, 3anacHble BewecTsa, napacnopanbHble Kpuctannibsl n ap. Mopdonoruns n
MONEKYNSPHOE CTPOEHME MPOKapmnoTUYEeCKNX reHOMOB. Paamephbl, TOMONOrMS U YACO XPOMOCOM.
Hykneowng. MNnasmnapl, Gronormyeckas n aBoNOLUNOHHAS ponb. KBa3n-aykapnotmam y baktepuii.

Tema 4. 'eHeTKa MUKpOOpraHn3moB. PaaMHOXeHue n knetoyHasa audpchepeHUupoBKa
NpPOKapuoT B X0A4e XU3HEHHOro uukna.

npaktnyeckoe 3aHsitne (4 4aca(os)):

KTPOHHEBH
B_EPCHTET
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deHoTUNNYECKAs N reHoTUNMYeckas 3MeH4YMBoCTb. MyTaumnoHHas npupona n3MeH4MBOCTU. Turbl
MyTauuin. CNOHTaHHbIA U UHOYLMPOBAHHbLIA MyTareHes. [NpMMeHeHne MyTaHTOB MUKPOOPraHU3MOB B
Hay4HbIX UCCNeLOoBaHNSX U B NPaKTUYeCKux Luensx. @opmbl nepeHoca reHeTn4eckoro Marepuana 'y
NpoKapuoT: TpaHcdopMaLms, TpaHCcoykUums, KoHbloraums. Mopdgoonoruyeckas audpepeHumnaums.
Mokoswmecs hopMbl NpokapunoT, oblwas xapaktepuctuka. LIncTbl, aknHeTbl, 3K30CMNopbl,
Mukocnopsbl. dHJocnopa. Kpatkas xapaktepuctvka baktepuii, 06pasyrowmx sHOA0reHHbIe Cropbl.
Cranmm cnopoobpazoBaHns ? CNOXHAas Lenb B3anMOCBS3aHHbIX MPOLECCOB: FEHETUYECKNX,
LMTONOrMYECKUX, onanonoro-bnoxnmmyecknx. 3penas cnopa, ee ctpoeHme. Ctagum n nyckoBoi
MexaHu3M npopacrtaHus cnop. Mopgoonorudeckas gudepeHunpoBka BereTaTMBHbIX KNEeTOK B
ocobble OopMbI, CNeLnann3npoBaHHble Ha BbINONHEHMW KaKoi-nMbo onpeneneHHoi/ocobol
OYHKLIMWN: reTepoLnCTbl, KNEeTKU-LWBEPMEpPDI, 31eMeHTapHble Tena Yy BHYTPUKIETOYHbIX Napas3nTos U
3HO0CUMOWOHTOB, BakTepon bl KNybeHbkoBbIX bakTepuii. PaamHoXeHMe y npokapuot. BuHapHoe
JeneHve, No4ykoBaHne, MHOXeCTBEHHOE OeNneHune.

Tema 5. OcHoBbl MeTabonuama npokapuot. Poct, pa3sutue u KynbTMBUpOBaHUE NPOKapUoT.
OCHOBHbIe TUNbI MeTabonn3Ma NPoOKapuoT.

npakTudeckoe 3aHsitne (2 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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lMutaHme npokapnot. XMMUYECKUIn COCTaB NMPOKapmnoTHOM KneTkn. MakpoanemMeHTbl 1
MUKPO3NEMEHTbI. MnweBble NOTPEOHOCTM MUKPOOPraHW3MOB B COEAMHEHMSIX yriepoaa 1 asoTa.
dakTopbl pocTta. AykcoTpobl 1 NPOTOTPOdbI. MexaHU3Mbl MOCTYNIEHNS Pa3NUYHbIX COeAUHEHNI B
KneTky. [MaccuBHbIA TpaHCNOPT (OCMOC, NpocTas 1 obnerdyeHHas anddyaunsl). AKTUBHbIA TpaHCNopT
(NepBUYHBIA 1 BTOPUYHBI). PocdoTpaHchepasHas cuctema nepeHoca. PasHoobpasne Tmnos
nnTaHnsa y npokapunot. ABTOTpodus, reTepoTpodons, OpraHoTpodus, IMToTpous, xemoTpodus,
gooTtoTpodhusa. CanpoTpodbbl, NapasnTbl, KOMEHCANbI, NPOTOTPOGObI, ayKCOTPOGObI, NapaTpodsl,
anccunoTpodbl. KynbTuBMpPOBaHNE MUKPOOPraHU3MoB. BblaeneHne MMKkpoopraHnamMoB U X
KynbTuBMpOBaHue. HakonutenbHbie KynbTypbl U MPUHLNM 3N1EKTUBHOCTU. YUCTbIE KyNbTypbl, METOAbI
NX NOny4YeHns n 3HadeHne. CmewarHble KynbTypbl. KynbTuBnpoBaHne aspobHbIX 1 aHaspobHbIX
npokapuorT. MprHUMMbI COCTaBneHUs cpeq ans KynbTUBUPOBAHUS MUKPOOPraHn3MoB. OCHOBHbIE
TUNbI CpeL: UX nogpasfeneHue no coctasy, PU3NYECKOMY COCTOSIHUIO, HA3HAYEHWIO.
Crepunusaumns n xpaHeHue cpef. Poct MukpoopraHnamos. PocT knetku u nonynsummn. OCHOBHbIE
napaMeTpbl pocTa KyNbTyp: BPEMS reHepaunn, yaenbHas CKOpoCTb pocTa, Bbixoa GroMacch
(skoHoMUMYecknin koadpdpuumeHT). NpoToyHoe kynbTuBMpOoBaHue. lNepuoamnyeckoe
KynbTuBMpoBaHue. CUHXPOHHbIE KynbTypbl. CNocobbl MoNy4YeHUs MUKPOOPraHn3MaMmn aHepruu.
NcTo4HMKM 3Heprumn, ncnonb3yemble NpokapuoTamu. YHUBepcanbHbie Crnocobbl KNETOYHON SHEPruu.
AT®, cnocobbl obpasoBaHus (CybcTpaTHOE, OKUCANTENBHOE 1 (DOTOGOCHOPUNNPOBAHME). DHEPrUs:
TpaHcMeMbpaHHoro rpaaneHTa npotoHoB (Pmf). AspobHoe abixaHune. AspobHoe AbixaHue, ¢
NCroNb30BaHNEM BbICOKOMONEKYNSPHBIX OPraHMYeCckKunX BEWEeCTB B Ka4eCTBE MCTOYHUKOB SHEpPrum
(OblxatenbHas xemoopraHoTpodgoums). CTagum npouecca AbixaHus. Ponb oKMCAUTENbHOMO uukna
TpVKapOOHOBbIX KMCMOT U NEHTO30000CATHOr0 OKMCIUTENBHOrO LKA B UCMONb30BaHUN
MUKPOOPraHM3MamMmn pasnyHblX OpraHn4eckux coeanHeHnii (6enkos, XnpoBs, yrneBonos,
yrneso4opoaoB M APYrnxX COEAUHEHWI). DNEKTPOHTPAHCNOPTHbIE Lenu. KpaTkas xapakTepucTuka
NepeHOCYMKOB 3NEKTPOHOB. POPMbl aCCUMUNALNM SHEPTUM MPU ObIXaTeNIbHON OpPraHoTPOgUN.
Oc0b6eHHOCTN 9NEKTPOHTPAHCMOPTHBIX Lenei y pasnnyHblix npokapnoT. A3pobHoe AblxaHue ¢
MCronNb30BaHNEM HEOPraHN4Yecknx BeWweCcTB B KAYECTBE NCTOYHUKOB SHEPTUN (OblXaTenbHas
NMTOTPOGOUS). YrnepoaHas ApixaTenbHas XeMonUToTpodus (MeTaHoTpogoust, kapbokeuaoTpogous).
BonoponHas, a3oTHasl, cepHas, XenesHas, MapraHuesas abixatenbHas nntotpodoms. OcobeHHoCTH
3NEKTPOHTPAHCMOPTHbIX Lienel aspobHbIX XeMonnToTpodooB. AHasapobHoe ApixaHue. JoHopbl 1
akuernTopbl 3N1eKTPOHOB. HNUTpaTtHoe, HUTPUTHOE, XNnopaTHoe, NepxnopaTrHoe, CynbdpaTHoe, CepHoe,
ceneHaTHOe, apCeHaTHOEe TUMbl aHa3POBHOro AbIXaHUS C TEPMUHANBbHBIMU HEOPTraHNYECKMMM
akuentopamu. AueToreHHble 6akTepun 1 MeTaHoOaPXeu, NCMONb3YHoWMNeE B KA4ECTBE KOHEYHOMO
akuentopa anekTpoHoB CO2. OpraHnyeckme akuenTopbl 3N1EKTPOHOB NP aHaspPobHOM AblxaHWUK
(cpymapat u ap.). OcobeHHOCTN SNEKTPOHTPAHCMOPTHBIX Lienei aHaspobHbIX MPoKapmoT.
BpoxeHune. OnpeneneHne noHaTua ?6poxeHne?. VicxoaHble cybcTpaThl M akLenTopbl 9NEKTPOHOB B
npouecce 6poxeHnst. OCHOBHbIE MPOAYKTbI Pa3NMYHbIX 6poXeHWiA. [yTn cOpaxnBaHns yrnesonoB.
Cynbba nupysata ? ocHoBa pasHoobpasust TMnos 6poxeHns. Tunbl BPOXEHNA: MONOYHOKMCIOE
rOMO- 1 reTepodepMeHTATNBHOE, MACNSIHOKMCIOe, CIMPTOBOE BpoXeHMs. XapakTepucrmka
MUKPOOPraHNM3MOB, Bbi3blBaOWMX PasnnyHble rpynnbl 6poxeHns. MNpakTnieckoe NpUMEHEHNE 3THX
npoueccoB. POTOCUHTES. NICTMHHASA POTOTPOGOMSA U ?KBA3M-POTOTPOMPUSA? 1 UX pa3nNdnS.
OkcureHHast 1 aHokcureHHas ooToTpodpus. Ipynnbl OTOTPOMHBLIX HakTepUuii. POTOCUHTETUHECKITA
annapat 6aktepuii. DoTocMHTETMYECKME NUIMEHTbI. CBETOCOBMpatoWmMe aHTEHHbI U PeaKUMOHHbIE
LUeHTpbl. POTOXMMMYECKME MPOLIECCHI, NIexXallme B OCHOBE POTOoCKHTE3a. [1prpoaa 3K30reHHbIX
LOHOPOB B 6bakTepmanbHOM PoToCUHTE3E. [TeHepaunsl BOCCTaHOBUTENbHbIX S9KBUBANIEHTOB.
KBasun-gootoTpogoHble apxen. CTpykTypa 1 OyHKLMM OOTOAKTMBHBIX PETUHANbCOAEPXaLLmX
nMrMeHToB. MexaHn3m co3naHns aneKTPOXMMMYeckoro noteHumnana H+.

Tema 6. [encteue xummyeckmnx n omanyeckmnx coaktopos Ha NPoKapuoThl.
npakTudeckoe 3aHsitne (2 yaca(os)):
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KnHeTnka pocta MUKpOOpraHn3MoB. 3aBUCUMOCTb pPOocTa OT KOHLeHTpauumm cybeTpata. CpoacTBo K
cybcTpaty. Tonmyeckoe pasHoobpasne. PakTopbl BHEWHE Cpeabl onpenensiowme pocT.
KapavHanbHble TOYKM pocTa: MUHUMYM, ONTUMYM, MakCMyM. CTEHO- 1 9BpUBMIObl. 3aKOH MUHUMYyMa
Nubunxa. 3akoH TonepaHTHocTK Wendopna. ManbTy3anaHckas kpuas pocta MUKPOOPraHN3MOoB.
YpaBHeHve PepxionbcTta. IKonornyeckas Huwa. Xapakrepuctuka. Knac-cugukaums. BnmaHue
BHELWHNX (PaKTOPOB HA XU3HEOEeATEeNbHOCTb MUKPOOPraHU3MOB. 3eMHOe TaroteHne, MarHuTHble
nons, Nanyyenne, ConHeyHas akTMBHOCTb, ['mapocTaTnyeckoe nasneHune. Temneparypa
KapanHanbHble Temnepatypbl. [cuxpodunbHble U NcnxpoTpodHblie baktepun. Mpupona
TepmoycToinunocTn baktepuii. KoHUEeHTpauns noHoB Bogopoaa. KucnotHocTe cpen obutaHus
MuKpoopraHnamos. MexaHn3m pH - romeoctasa cpenbl. Perynsuunsa pH cpenbl. Hentpodunbi,
aunnoodouwnbl, ankanudunsl. BogHas akTMBHOCTb. OBpUranuHHble popMbl. KcepogouTbl.
OcmMoTnyeckme cBorcTBa pacTeopos. MaTpuyHbIi BOAHbIN cTpecc. bapoTtonepaHTHble,
6apodpunbHble, 06MraTHo - 6apodUIbHBIE MUKPOOPTraHN3Mbl. Fanodubl, MOPCKME NPECHOBOAHbIE
doopmbl. MonekynsipHblii kucnopod. Aspobbl. AHaspobbl. PakynbTaTnBHbIE aHa3PO6LI. YeTbipe
aTana BOCCTa-HOBNEHMS Kucnopoaa. PepMeHThl. yHacTByowme B npeobpasoBaHmm
BOCCTaHOBJ/IEHHbIX OOPM Kucnopoga. CynepokcuaancmyTtasa, katanasa, nepokcmuaasa.
ApantuBHble peakuun baktepuii. Peakumm Ha CTpeccoBble BO3AENCTBUS. XEMOTAKCHC.
MpucnocobneHne K PU3NYECKMM YCNOBUSM: B3BELLEHHbIE (MAHKTOH), NPUKPENIeHHble (OOPMbI.
Apgresus. Agantaumst K HOBbIM YCNOBUSM. TonepaHTHOCTb. Penapaumns, CurHanbHble CUCTEMBI.
OdudpdepeHunaums n nepexmnsarolme oopmbl y MUKPOOPraHU3MOB: CMopbl, LUCTbI,
HEeKynbTUBMPYEMblE COCTOSIHWNS. AHabno3. OTMMpaHMe 1 ero 3aKkoHoMepHocTH. CBeT U
XpO-Matunyeckas aganrtaums. PaaononpoTtekTopHble CUCTEMBI.

Tema 7. Baanmonenctene MUKpOOpPraHu3MOB C XXMBOTHbIMU, PACTEHUSIMU U YEJIOBEKOM.
YyacTve MMKpPOOPraHU3mMoB B NpeBpaLLLEeHMMU BELLLECTB M 3Heprum B 6mocdoepe.

npakTudeckoe 3aHsitne (2 yaca(os)):

KETPOHHBH
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OCHOBHbIE MOHSATUS 3KONOrMM MUKPOOPraHnamoB. MecToobuTaHusl 1 3KONOrMYeckme HUWN
NpoKapmoT. YPOBHM OpraHn3aLmm Xneoi Mmatepun, ndyvaemble akonornein. MukpobHbie nonynsiumm.
Ponb pasnuyHbix goopm otbopa B (oOPMUPOBAHMM NONYASILMOHHOM CTPYKTYPbl MPOKapUOoT.
B3anmocsa3b nonynsiumin. MukpobHoe cooblecTBo 1 oakTopbl, ONpeaensowme ero passmTme.
MyTn B3anmMooencTenst B MUKPobHoM coobliecTse. MNpoayueHTbl 1 peayueHTbl. MukpobHble
9KOCMCTEMBI, MX CTPYKTYpa 1 goyHKUmMK. Cykueccusi B MUKPOOBHOM coobiecTse. Tunbl XXM3HEHHOM
cTpaTermm npokapuoT: r-, K- u L-ctparterun. Lpyrue tunbl ctparternin. Xapaktep B3aMMOOTHOWEHNA B
MUpe nNpokapuoT. ACCoLMaTUBHbIE OTHOWEHNS: METabNo3, MyTyannam, CUHTPOMUS, CaTTENN3M,
npoToKoonepauns, KOHCopLUMn, KOMMeHcannaMm. KoHKypeHTHble OTHOWEHWS. [1aCcCUBHBIN 1
aKTUBHbIV aHTaroHn3M. AHTUONOTUKN 1 BAKTEPUOLIMHBI; MEXaHM3M X OeNCTBUS. XULWHNYECTBO B
MUpe npokapuoT. bakTepnmn ak30- 1 sHAoNapa3uTbl baktepwii. MNapasnTnam kak 06pas XnsHu
HekoTopbIx NpokapuoT. CoumnanbHoe noseneHne baktepuin. Cnocobbl nepenayn MHpopMauum y
6akTepuin (XMMNYECKNIA, MEXAHNYECKUIA, ONCTaHTHBIRA). Tunbl cuctem ?Quorum sensing? y
rpPaMmnonoXmTeNbHbIX 1 FpaMoTpulatenbHbix bakTepuii. YHuBepcanbHas cuctema ?Quorum
sensing?, Npu MeXBMO0BbIX KOMMYHUKALMSAX ¥ 6akTepuii. Ponb MEXKNIETOYHO BMAOOBON
KOMMYH/KaLWK B XN3HW npokapuoT. Ponb cuctem ?QS? B perynsaumm BUOOBbIX CNOXHbIX
3KONOTMYECKMX CMCTEM: NPOKaPMOThLI ? aykapnoTbl. bronneHkn ? cnocob cylectBoBaHUS HakTepuia.
MuKpOobHBIA anonTo3 (NporpaMMmpyemas KnetodHas cMepTb) U anbTpyuam. buoxmmmnyeckne LnKnbl
yrnepoga v kucnopoga. lNpoueccol 6ronormyeckoro cesdbiBaHnst CO2: pOTOCUHTES, XEMOCUHTES,
retTepoTpopHas cpukcaums. BknoyeHne B KpyroBopoT yrinepona MetaHa u MOHOOKUCK yriepoaa.
Ponb M1KkpoopraHnamMoB B NpeBpaLeHnm CrnoXHbIx 6e3a30TUCTbIX OPraHNYECKNX BEWECTB
(uennionosa, kpaxman, NekTH, nerHuH 1 ap.). ObpasoBaHne 1 pas3noxeHne rymyca, ero 3HadeHune
Ong nnogopoams noysbl. MI3bsatue yrnesonopona n3 KpyrosopoTa B BUAE OpPraHnyeckux u
HeopraHudeckux coeanHeHnin. Kpyrosopot asora. PacrnpeneneHuve asorta n ero cCoeAuHeHNn Ha
3emne. JTanbl KPYroBopoTa asoTa: a3otgomkcauns (rpynnbl AMas3oTpogoB, CTPOEHNE HUTPOreHashbl,
MEXaHn3M domKcaunm MONEeKynsipHOro a3oTa, cnocobbl 3alnTbl HATPOreHasbl 0T KMCNopoaa);
aMMOHMdoMKaums (aspobHbIi U aHa3pPObHbIA pacnan 6enkoB, 4eCTPYKLUMUS HYKNENHOBBIX KUCOT,
XUTNHA, MOYEBUHbBI N OPYrUX COeANHEHWUN); HUTpUMPUKauns (aBToTpodoHas, retepoTpodHas,
HUTpUdUUMpYyoWwme 6aktepumn, MUMMOBUIM3auUmMsa asoTa); AeHUTpUdMKaUMs (aCCUMUISLMOHHAS,
ONCCUMUNALMOHHAS, a TakXe MUKPOOPraHn3mbl, Bedyume 3T1 npoueccsl). buonornyeckuin umkn
cepbl 1 ee coegmHeHnin. OKMCNUTENbHbIE N BOCCTAHOBUTENbHbBIE 3BEHbS B KPYrOBOPOTE CEPbI.
MwukpoopraHnambl, MpUHMMaroLWmMe y4acTne B aTUX npoueccax. [pespaleHne coegmHeHN
doocgopa. HanpasneHue n murpauust goocdopa B brocdepe. MMKpoopraHnambl, y4acTeyowme B
KpyrosopoTte ¢pocdpopa. buonorunyecknin umkn xenesa. MuHepanmsaums opraHMyeckmnx
COEVHEHUN, cooepXalmx Xenes3o XeMoopraHoTPOgoHbIMKU opraHnaMmamn. OkucneHme
BOCCTaHOBNEHHbIX COEANHEHNI Xene3a aBTOTPOGHbIMU 06IMraTHo-aumMaouibHbIMU BakTepusaMm v
reTepoTPOHBLIMU Xene3obakTepusiMu.

Tema 8. MecTo BMpyconorum B psisy KacCU4ecKMx eCTteCTBeHHbIX HayK. Mpeamer nayyeHus
BUpyconorun. BupycHole MHpeKuum 1 MexaHu3mbl 3aLLLUThl OT HUX.

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

MpenmeT n3yyeHns supyconorun. Ero ocobble cBoNCTBa, ONpeaensiowme nonoXeHMe BUPYCOB Ha
rpaHy Mexay X1BOW 1N HEXMBOW npupoaon. MecTto Bupyconorum B psioy eCTeCTBEHHbIX HayK.
3HayeHne BNpyconorny Ans pasBuTnsS MEQULMHbBI 1 MONEKYNAPHOA 6uonoruun. Nctopus pa3sutus
BMpyconorum kak Hayku. [.M.MeaHosckui (1892), J1édonep n Ppow (1898, awyp), N.Payc (onyxonu
Kyp,), 9nepmaH n banr (1908, neiiko3abl kyp), @.TyopT (1915) n ®.1'Spenb(1917) bakTepuodarn.
BepHet n WnesuHrep (30-e roabl), Makc Oenvbptok (1938). Byapod u N'yanact (1931, kypuHble
3aMOpuoHbI), PobuHc n SHaepc (1950, TkaHeBble KynbTypsbl. Jlaypeatbl HOBENEBCKUX NpeMnii NoO
Bupyconorun. Nx otkpblTns. BupycHble nHekumm.

npaktnyeckoe 3aHsitne (2 4aca(os)):

OcTpble BUPYCHbIE MHAPEKUUKN. XPOHUYECKUE BUPYCHbIE MHADeKUMK. MeaneHHble nHdgpekumnn,
Bbl3blBAEMbIE BMPYCaMM 1 BUPYCONOA06HbIMU areHTamn. Bupounabl, Bupyconabl, Bupogoaru.
[MpWOHbI, OTNNYME NPUOHOB OT KAHOHUYECKUX BUPYCOB. MexaHn3mbl 3awmTbl NPOTUB BUPYCHbIX
NHpekunn. MexaHn3mbl Hecneunryeckon awmTol. VIHTepgepoH. MexaHnambl crneungun4eckom
3awmnTbl. Ponb UMMYHHbIX peakunii B NPOTUBOBUPYCHOW 3awmTe. MexaHn3mbl, ysogsime Bupycbl OT
3alWNTHbIX CUN OpraHn3Ma.

Tema 9. CtpoeHune BUpycoB. XMMMYeCKUN COCTaB BUPYCOB.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

CtpoeHue Bnpycos. ApxnuTekTypa BUpycoB. HoMeHknatypa TepMMHOB, ONUCHIBAKOLWNX aPXUTEKTYPY.
Paamepbl. Bupycbl nuweHHble cynepobonoyku 1 BUpYChl UMetoLwme cynepobonoyky. Tunbl
CYMMETPUM BMPYCHbIX YacTuu. Bupycbl nmetowwme KOMOMHUPOBAHHbIN TUN cCUMMETpUN. Pasnnyns
TUMNOB CUMMETPUN BUPYCOB MO CTENEHM B3aNMOLENCTBNS 6enka ¢ HYKNENHOBOA KUCNOTOM.
Xumnyeckunin coctaB BMpycoB. Benku Bupycos. Obwwume cBoitcTBa 6en1KoBO 060N104KN BUPYCOB.
MpowncxoxaeHune 6enkos Bupycos. CTpykTypHble (VP) n HecTpykTypHble (NS) 6enkn. CeolicTBa
BUPYCHbIX 6eNKoB (MONekynspHas Macca, CybbeanHUYHbIA cocTaB, CMOCOOHOCTb K camochopke).
CnoxHble 6enkun n nx pyHkunn. PepmMeHTbl BUPYCOB. Jlunnabl BUpycoB. [poncxoxaeHne nunmoos.
HyknenHoBble kncnotbl BUupycos. MonekynsapHas macca HK. Bropuynas ctpyktypa HK. Tunbl
HYKNenHOBbIX KUCNOT BUPYCOB. [epBuyHas cTpyktypa supycHboix JHK. BropuyHas cTpykTypa
HYKNEeNHOBbIX KUCNOT BUPYCOB. TWMbl KONbLEBbLIX CTPYKTYP U UX cBoincTBa. MonekynspHble Beca
HYKNEeNHOBbIX KNCNOT BUPYCOB.

Tema 10. Bsaumopencreme supyca ¢ knetkon. MHTerpatMeHbin NyTb pa3suTtus Bupyca.
OHKOreHHble BUPYChbl.

npaktnyeckoe 3aHsitne (2 4aca(os)):

OcHoBHbIe aTanbl B3aMMOLENCTBMSA BUpYCa C KNneTkon. Ancopbums Bnpyca Ha KNneTo4HOM
nosepxHocTun. NpoHnKHOBEHMe-pasaesaHne snpyca. OCHOBHblE MEXaHWN3Mbl MPOHUKHOBEHNS
BUPYCOB B KNeTKy. TpaHCMeMbpaHHOE NPOHMKHOBEHME BUPYCOB. Teopus peLenTopHOro
aHpoumMTo3a. Peannsaumnsa reHeTn4eckon nHgpopmauum (orpaHnYeHns, HaknaabiBaeMble KIeTKON
X035mHa Ha Bupyc. MprHUMnbl MopdporeHesa BnpnoHoB. MopdooreHe3 060104e4HbIX BUPYCOB. Tunbl
B3aMMOLENCTBUS BMpYyca C KNeTKoW. BuporeHns n ymepeHHblie Bupychl. Obwas xapaktepmuctmka
B3aMMOOENCTBNS C KNETKOW YMepeHHbIX doaroB. Mpodhar n MmexaHnam ero 06pasoBaHusl.
Jln3oreHHas koHBepcus. IHOYKUMS MHTErPUPOBAHHbBIX B KTIETOYHbIA FEHOM YMePEeHHbIX ¢oaros.
TpaHcoykumsi. OHKoreHHble Bupychl. Baanmogencteue ¢ knetkon JHK-conepxatmx OHKOreHHbIX
BMpycoB. Baanmopencteume ¢ knetko PHK-conepxalumx OHKOreHHbIX BUPYCOB

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUUMNINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpyA0eMKOCTb| g;?&%::;:?:;gﬂg;
AuvcumnnuHbl pcemecrpa pabortbl (B yacax) 260TbI
CTYAEHTOB P
Tema 3. CTpykTypHas
opraHnsauus
NPOKapUOTHOW KNeTkKn 1
€€ OTheNbHbIX noaroToBka K
o KOHTpONbHas
3. |KOMNOHEHTOB. 4 KOHTPO/bHOW 12 2160221” a
XuMunyeckuii coctas n paboTte P
OYHKLMN ee OTOEeNbHbIX
opraHenn u
KOMMapTMEHTOB.
Tema 5. OcHoBbI
mMeTabonnama
npokapwort. Pocr,
noaroToBska K
5_|PassuThe 1 4 KCC))I'-‘:I"TOOﬁbH%VI 10 KOHTpONbHas
" |KynbTBMpPOBaHMe aéoge paboTta
npokapnoT. OCHOBHbIE P
TUNbl MeTabonnama
npokapuor.
Tema 6. IencTteue
XUMUYECKUNX N nogroToBska K
6. 4 6 edphepar
pusnyeckmnx gpakTopos pedeparty pecep
Ha MpPoKapuoThbI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl
N Paspen Cemect Hepens | camocTositenbHom [TpynoeMKOCTb ;ﬂ%ﬁ?;ﬁ?:;ﬁﬂﬂﬁ
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTY,EeHTOB P
Tema 10.
Baaumopencteue
Z nonroToBka K
10 BUpyca C KNeTkou. 4 KgﬂTooﬁbH%M 20 KOHTpO/NbHas
‘IMHTerpatmBHbIN NyTb aﬁoae paboTta
pas3BnTUSA BUpYyca. P
OHKOreHHble BUPYChI.
NToro 48

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B npouecce ocBoeHNs AUCUMNAMHBI UICMONb3YTCS cneayowme obpasoBaTefibHble TEXHONOrK,
cnocobbl 1 MeToabl POPMMPOBAHNS KOMMETEHLWIA: CEMUHAPBI B hopme
npobnemMHo-nccnenoBaTenbckon becenpbl (KONNOKBUYMbI), HANMcaHe pedoepartos U 3cce,
nabopaTtopHble 3aHSATUS, OPOPMNEHNE OTYETOB MO NabopaToOPHbIM 3aHSATUSIM, MPOCMOTP, aHaNM3 1
obcyxaeHne BUOeo- 1 MynbTUMEONAHbIX MaTepnanos.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. Mukpobuonorusi Kak Hayka. PacnpoctpaHeHne MuKkpoopraHmamoB. O6wias
XapakTepucTvka U 3HadeHne MMKpodonopbl NoYBbl, BOAblI U Bo3ayxa. MukpoopraHusmsl B
HapoOHOM xo3sncTBe. dopMa N paaMmepbl NPOKaPUOT.

Tema 2. Mpo6nembl TaKCOHOMUYECKOI0 PAcMoOIOXEHUs MPOKapPMOT U NPOUCXO0XAEHUE XUSHMU.
BuopasHoobpa3me n coBpeMeHHasi Knaccudpukaums NpokKapuor.

Tema 3. CprKTypHaFI opraHusaumsa ﬂpOKapMOTHOﬁ KJ1eTKU N ee oTAaeJibHbIX KOMIMOHEHTOB.
XuMunueckum cocraB U (pyHKLI,I/II/I ee OoTAaeNibHbIX opraHe/n u KOMnapTMeHTOB.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KoHTponbHas pabota NpoBoanTCS B NMMCbMEHHOW (OOpMe B BUAE TECTOBbIX 3a4aHWiA, COCTABNEHHbIX
no pasnenam AUCUUMNANHBI C UCNOMb30BaHNEM CrieumnanbHOro nporpaMMHoro obecneyeHms. Mpumep
KOHTPONbHOW paboTbl No TeMe"MoBEPXHOCTHbIE CTPYKTYPbl MUKPOBHBIX kKneTok" a) Mpumepsl
TECTOBbIX 3aaHNIA 3aKPbITOro TUNa BoibepuTte BepHbI OTBET N3 NPeaoXeHHbIX. BO3MOXHbI
HEeCKO/bKO BapnaHToB 0TBeTOB. CNOXHOCTb 3aaaHunii ? 1 6ann. 1. BHyTpuKneTo4Hble CTPYKTYpbl,
KOTOpble onpenensitoT AsuxeHme 6akTepunii No CUNOBLIM IMHUSIM MArHUTHOMO MONS 3eMNX UK
marHmTa, HasbiBatotca A. R-yactuubl . Marnetut b. Panupocombl [. NMnasmuobl B. MarHetocombl 2.
Benkosble kneToyHble cTeHku apxen rno ['pamy okpawwmsatotcs A. ['pamnonoxutensHo b.
['pamoTpuuarensHo . ['paMnprHanNexXHoCTb 3aBMCUT OT CTaauu KNeToyHoro umkna B. He
okpawwmarTcs 3. B npouecce cuHTE3a MypenHa TpaHcnenTuanpoBaHme npoucxoanT Bo Bpems: A.
1-ro aTana cuHTesa MypevHa B untonnasme b. 2-ro stana cuHTe3a MypeuHa B LMTONNIA3mMaTnyeckom
MembpaHe B. nepeHoca npenwecTBEHHNKOB MyperHa Yepes LmuTonnasmatmyeckyto memopany . 3-ro
aTana CMHTEe3a MypeunHa B KneTo4yHom cteHke L. He npoucxoaut Bo BPEMS CUHTE3a MypenHa 4.
F-nunn obpasytotcs y A. niobbix 6akTepuin b. apxei B. noasuxHbIx 6akTepuid I
KneTok-peumnueHTos L. 6bakTepwnii, KOTopble HECYT pakTop TpaHCMUCCUBHOCTM 5. B pesynbTate 2-ro
aTana CUHTe3a MypeyrHa, NPOMCXOASLWEro B LMTonnasmMaTnyeckon membpaHe, obpasyetcs: A.
N-aueTunmypamun-neHTa-nentng-gpocconunug b.
N-aueTtunrniokosamuH-N-auetunmypamun-onuro-nentug B. N-auetunmypamun-onuro-nentug, I
Y O®-N-auetnnmypamun-nenta-nentug L. N-auetunrnioko3amuH-N-auetunmypammn 6) MNpumMepsi
TECTOBbIX 3afaHNIA, B KOTOPbIX HEOOXOOMMO COOTHECTM AaHHble COOTHECUTE TUMbI CTPOEHUS
KNEeTOYHOWM CTEHKWN C apxesiMun, ANl KOTOPbIX OHU XxapakTepHbl. CNoxXHOCTb 3agaHus ? 5 6annos. 1)
KneTto4yHble CTEHKM 13 NceBOoMypenHa 2) benkosble kneTo4Hble cTeHKN 3) KneToyHble CTEHKU 13
rnukonpoTtenHa 4) N'etepononucaxapuiHble KNeTo4yHble CTEHKM 5) HeT kneTo4Hom CTeHku A.
Thermoplasma n Ferroplasma b. MetaHoreHbl: Methanolobus, Sulfolobus, Thermoproteus,
Pyrodictium n Halobacterium B. Methanobacterium n Methanobrevibacter ['. MeTaHoreHb!:
Methanococcus, Methanospirillum, Methanomicrobium, Methanogenium n Desulfurococcus L.
Methanosarcina n Halococcus B) [NpnMepbl TeCTOBbIX 3a8aHuin OTKpbIToro tuna MNpogonxurte pasy.
HeobxoomMo BnncaTb TONbKO 04HO ¢noBo. CNoXHOCTb 3agaHuii ? 2 6anna. 1. benok,
MPOHU3bIBAIOWMIA HAPYXXHYO MeMBpaHy HackBO3b 1 06pa3yowWwnii rnapodnbHbIE NOPbI, - 3TO .
2. B N-auetunrnioko3aMuHe K atoMy yrnepona Bo 2-0OM MONOXEeHUN Yyepes aMmHorpynny
NPUCOeaNHEH OCTaTOK Kucnotbl. 3. Takcuc B HanpasneHUn OT pasapaxuTens HasbiBaeTcs

. 4. CTpyKTypa bakTepmanbHOro Xrytuka, cnyxauwas ons obecned4eHusi rmbkoro coeanHeHns
HUTWU XryTuKa ¢ 6asanbHbIM TENOM, - 3TO . 5. bakTtepus, nmetowas ognH Xrytuk Ha 04HOM 13
MOMOCOB KNETKN, Ha3biBaeTcs .

Tema 4. 'eHeTKa MUKpOOpraHn3moB. PaaMHOXeHUe n knetoyHasa audpchepeHUUpoBKa
NpPOKapuoT B X0A4e XU3HEHHOro uukna.

Tema 5. OcHOBbI MeTabonnama NpokapuoT. PocT, pa3BuTue U KyNbTUBMpPOBaHWe NPOKapuoT.
OCHOBHble TUNbl MeTabonnama NPoKapuor.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KoHTponbHas paboTta NpoBOAMTCS B NMMCbMEHHON OOPMeE B BUE TECTOBbIX 3a4aHWN, COCTABNEHHbIX
no pasnenam AUCUUMNANHBI C UCNOMb30BaHNEM CrieumnanbHOro nporpaMMHoro obecneyeHms. Mpumep
TECTOB OTKpbITOro Tna. Mpononxunte dpasy. Heobxoanmo Bnucatb TONbKO OAHO CNOBO UK
cnosocoyeTaHme. CnoxHocTb 3aganuii ? 1 6ann. 1) B npouecce coyMapaTHOro ObIXxaHWsi KOHEYHbIM
akLernTopoM 3NeKTPOHOB BbICTyraeT . [pooykTOM BOCCTAHOBNEHUS ABNSETCH . 2) -
3TO BMI MONIOYHOKMCIOro BpOXeHNs, PN KOTOPOM KOHEYHBIMI NPOAYKTaMU, KPOME MOJIOYHOM
KWUCNOTbI, ABASKOTCS YKCyCHAs KMCNOTA, YrNeKUCnbI ras, aTaHon, aueToH u ap. 3) CoBOKYNHOCTb
MeTabonMyecknx NpoLLEeCCOB pacnana BEWECTB B KNETKe, MPOTEKAIOLWMX C BbICBOOOXAEHNEM

9Hepruu B Buae tenna v B suae AT®, HasbiBaeTcH . 4) KnoyeBon oepMeHT CNMpTOBOro
BpOXeHUs, KOTOPbIV KaTanmanpyeT NpeBpaLieHe NMPOBNHOMPALHOM KMCNOTbl B aueTanbaerng, - 310

. 5) MNpwn okcureHoM hoTOCKMHTE3E AOHOPOM 3/IEKTPOHOB BbICTYNaeT . 6) B npouecce
paboTbl OblXxaTeNbHOW Lenn y 6akTepuin nponcxoauT noTpedneHne NpoToHOB Ha CTOPOHE
MeMbpaHbl 1 0CBOOOXAEHNE UX HA CTOpoHe. B pesynbTate atoro npouecca obpasyertcs
TpaHCMeMbpaHHbI NPOTOHHBIA rpaaneHT. 7) MocnenHUiA KOMNOHEHT aspPOBHO AblxaTeNbHOW Lenw,
KOTOpPbIN NepenaeT 3NeKTPOHbI HA MONEKYNSPHbIN KACNOpOo4, - 3TO . 8) lNpouecc

npeobpa3oBaHnst CBETOBOW SHEPrM B BUOXMMNYECKM OOCTYNHYO aHeprnio AT u
BoccTaHoBuTenbHyto cuny HAL(®P)H2, n CBA3aHHbIA C 3TUM CUHTE3 KNTETOYHbIX KOMMOHEHTOB,
HasblBaeTCcH . 9) OCHOBHOI NUIMEHT POTOCUHTETUYECKOrO PEaKLMOHHOrO LIeHTpa y NyprypHbIX
1 3eneHbix bakTepuii - . 10) B npoueccax cynbdarHOro u CEpHOro AbixaHus npoaykTom
BOCCTaHOBJ/IEHNSA KOHEYHbIX aKLenTopOoB 3N1EeKTPOHOB SABNSETCA . 1) B npouecce xenesHoro
OblIXaHNS KOHEYHbIM aKLLeNTOPOM 3/1EKTPOHOB BbICTynaeT . MpooykToM BOCCTAHOBNEHMS
ABNSETCSH . 2) ? (POTOCMHTETMYECKMNE MUTMEHTbI MPOKaPMOT, KOTOPbIE ONpenensoT
NyprnypHY0, KOPUYHEBYHD, PO30BYIO 1 OPaHXEBYIO OKpacKu nypnypHbix 6akTepwii. 3) COBOKYMHOCTb
MeTabonmyeckmnx npoLeccoB BMOCUMHTE3A BEWECTB KNETKN, Ha3blBaeTCs . 4) Knoyeson
JPEPMEHT MONIOYHO-KMCNOro BPOXEHNS, KOTOPbIA KaTanManpyeT NpeBpalleHe NMPoBUHOrPaaHO
KMUCNOTbl B MONOYHYIO KMUCOTY, - 3TO . 5) bakTepuu, 0515 KOTOPbIX XapakTepeH OKCUTEHHbIN
poToCcuHTES, - 3TO . 6) PepMeHT, KOTOpbIA B aHa3POOHON AblxaTeNbHOW Lemnn CnyXnT
PYHKLIMOHAIbHBIM aHaN0OroM LIMUTOXPOMOKCUAA3bl a3p0bHOI AblxaTeNbHOM LEenu, - 3T0 .7)
Mpouecc nony4eHns aHeprum B NpoKapuoTUYecKom kneTtke, npu kotopom ATD obpasyeTtcs B xoae
aHaspobHOro OKNCNEHMS OpraHMYecKkux cybcTpaToB B peakumsix cybcTpaTHOro qooCopunIMpoBaHus,

- 310 . 8) OCHOBHOW NMUIrMEHT POTOCKMHTE3A ranogUbHbIX apXxen ? . 9) B npouecce paboTbl
LblxaTenbHow uenun y 6baktepuii npoucxoamt notpebneHne NpoTOHOB Ha CTOpPOHE
MeMbpaHbl 1 0CBOOOXAEHNE UX HA CTOpOHe. B pesynbTate atoro npouecca obpasyeTtcs

TpaHCcMeMbpaHHbI NPOTOHHBLIA rpaaneHT. 10) B aspobHOM AbiIXxaHUM KOHEYHbIM aKLEenTopoM
9NEeKTPOHOB BbICTyNaet .

Tema 6. [enctBue xXummyeckmnx n omanyeckmnx oaktopos Ha NPoKapuoThl.
pegoepart , NpUMEepHbIE TEMBbI:
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Pedbepart Ha Temy (no Bbibopy) 13 pasaena ?[LeicTBre XMMNYEeCKMX 1 conandeckmx oakTopos Ha
MUKpOOpraHuambl?. MNepedyeHb TeMm: 1. Jlyductas sHeprus, pagnoBOnHbl U yNbTPassyk, U XxapakTep ux
LEeACTBMS HA MUKPOBHYIO KNeTky. YCTONYMBOCTb BakTepuii K ynbTpadononeToBbIM yYam u
NOHU3MpPYIOLWEMY U3nyYeHno. MexaHn3m 0eiCTBUS NOHUIMPYIOWEro U3Ny4eHNs Ha NPoKapuoT w1
penapauns nospexaeHHon OHK. 2. NpumeHeHne ynbTpassyka B Mukpobuonorum. 3. Temneparypa.
Mcuxpodpunbl, TepMocounbl 1 Me30UNbI. YCTONYMBOCTb BErETaTUBHbIX KNETOK, 9HOO0CMNOP U APYrnX
MOKOAWMXCS (POPM K AENCTBUIO BbICOKMX M HU3KMX TeMnepartyp. [Npennonaraembie MEXaHN3MbI
yCTON4YMBOCTU. Acmonb30BaHMe BbICOKUX TeMaepaTyp ang crepunusaunmn. 4. AKTMBHOCTb BoAbl. PocT
MUKPOOPraHM3MOB B 3aBMCMMOCTUN OT CoepXaHusi Boapl B cybctpatax. MexaHnambl
obecneymBatolwme npucnocobneHne NPoKaproT K CHUXEHNIO aKTUBHOCTUN BOAbI. YCTONYMBOCTb
NPOKapuoT K BbICywmnBaHuio. Jlnogpunmsaums. 5. OcMoTnyeckoe aasneHue. [NpecHoBOOHbIE,
ranoTonepaHTHbIE U MOPCKNE MPOKapPMOThl. YMEPEHHbIE U aKCTPeEMasbHble ranodunbl. PasnuyHbie
cTpateruv agantauum 6aktepuii n apxein K 0CMOTUYECKOMY CTpeccy. 6. MmapocTaTnyeckoe
nasneHue. [be3o4yCcTBUTENbHbIE U Nbe30TONEPAHTHBIE OPraHN3Mbl. YMEPEHHbIE N 3KCTPEMarnbHble
nbe3odunbl. 7. MonekynsipHblii kucnopon. Aspobbl 1 aHaspobbl (0bnuratHble U oakynbTaTUBHbIE).
A3poTonepaHTHble aHaspobbl 1 MUKPOA3POUNbl. TOKCUYECKOE OeNCTBNE MONEKYNSIPHOIO
Kucnopona v ero Nnpon3BoaHbIX Ha NPOKAPUOTHYHIO KNEeTKY. 3aWmnTHbIe MEXaHU3Mbl KNeTKu. 8.
[Mokazatenb KMCNOTHOCTU cpenbl. HenTpodounbl, aumoounbl n ankanogunbl. BHyTprkneToyHbi pH
3KCTpEManbHbIX aunaoguIoB 1 ankanodunos. MexaHnambl aumno- 1 ankanoctabunbHocTu. 9.
AHTMMKKPOOHbIE BewecTBa (abnoTtnyeckme). CneumgmnyHoOCTb 1 MexaHnam geincteus. Pedpepar -
KpaTKoe N3n0XeHne Hay4HOW Npobnembl, pe3ynbTaToB HAay4YHOro UCCNenoBaHmMs, CoaepXalmnxcs B
OQHOM MNIN HECKOJbKMX NMPOU3BELEHUSX NOEN U T. M. FABNSAETCA Hay4HOI paboTol, MOCKONbKY
CoOepXmnT B cebe aNeMeHTbl Hay4YHOro uccnenoBaHms. MIanoxeHne Tekcta u ogpopMneHme
Heobx0AMMO BbINOMHATbL B COOTBETCTBUM C TPEOOBaHNSIMM rocyaapCcTBeHHOro ctanpapTa: - FOCT
7.32-2001 ?0T14eT 0 Hay4yHO-MUccneaoBaTenbckoi pabote. CTpykTypa v npasuna ooopMneHma?. -
FOCT 7.1-2003 ?Bubnuorpacuyeckas 3anuce. bubnmorpaguyeckoe onucaxme. Obwme
TpeboBaHus 1 npaeuna coctaenexus?. - FOCT 7.80-2000 ?bubnunorpadpuyeckas 3anmchb.
3aronoeok. Obwme TpeboBaHms 1 npasuna coctaenenns?. - FTOCT 7.8272001
?bubnunorpadpmyeckas 3anvucb. bubnuorpadguyeckoe onncaHne sNeKTPOHHbIX PECYPCOB?.

Tema 7. Bsaanmonenctene MUKpOOPraHu3MOB C XXUBOTHbIMU, PACTEHUSIMU U YEJIOBEKOM.
YyacTve MMKpPOOpPraHU3mMoB B NpeBpaLLLEeHMM BELLLECTB U 3Heprum B 6mocdoepe.

Tema 8. MecTto BUPYCO/IONMM B psay KnaccnyeCkunux eCteCTtBeHHbIX Hayk. I'Ipe,u,meT n3ydyeHus
BUPYCOJ/IOIrMn. Bupycuble I/IHd)EKLIMVI n MeXaHU3Mbl 3aLlUNTbl OT HUX.

Tema 9. CtpoeHue BUpycoB. XMMMUYECKUN COCTaB BUPYCOB.

Tema 10. Bsaumoaencreme supyca ¢ knetkon. MHTerpatueHbin NyTb pa3suTtus Bupyca.
OHKOreHHble BUPYChlI.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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Bonpochkl k KOHTpONbHOM paboTe no Bupyconorun. 1. MecTo BUpYCOnorumn B psiiy eCTECTBEHHbIX
HayK. 3Ha4YeHne BUPYCOnornm onsa MeaununHbl 1 MONEKYNSPHON Bupyconoruu. 2. Npeamet nayyeHus
Bupyconorun. Ero ocobble cBoONCTBa, onpeaensitowme nonoXeHme BUPYCOB Ha rpaHn Mexy Xu1Boi v
HeXnBoi npuponoii. 3. Oblwas xapakTepucTmka MM30reHHo KOHBEPCHM 1 OMYXONEBOM
TpaHccpopmauun. 4. Buponabl, BUpyconabl U BUPYCbl-caTennntbl. BoidbiBaeMble My 3abonesaHusl.
CtpykTypa. CeorictBa. 5. JlnsoreHHas koHBepcus. 6. Bsanmogencteme yMepeHHbIx gparos ¢
b6akTepmanbHol kneTkoit. 7. OHkoreHHble Bupycbl. OHkoreHHble JHK-coaepxalme Bmpycel. 8.
Ancopbums Bupyca Ha KNneTo4Hon noBepxHocTu. MNMoHATME 0 peuenTopax 1 aHTupelenTopax. 9.
OnkoreHHble Bupycbl. OHkoreHHble PHK-cogepxauue supychbl. 10. NMpoHMKHOBEHUE BUpPYyCa B KNETKY
nyTem peuenTopHoro aHaoumtosa. 11.0rpaHuy4eHns, HaknanblBaemble KNeTKON-X035MHOM Ha BUPYC U
Tpebylowme oT BMpYyca cneumnanbHOro oepMeHTHOro obecneveHns TpaHCKPUNLUMW/ pennmkaumm
Bupyca. 12.Cbopka 6€3060n104e4HbIX BUPYCOB CO CNMpasibHbIM TMMOM cuMmeTpum. 13.M'mnoTtessbl
NPOUCXOXAEHMS BUPYCOB. VX 3HayeHne onsi BblpaboTky cTpaTernm n TakTukn 60pbbbl ¢ BUPYCHBIMM
nHpekumsamun. 14.MopgporeHes BUpPyCcoB C MKOCa3APNYECKNM TUNOM CUMMETPUX 1 BUPYCOB CO
CMeLlaHHbIM TUMoM cummeTpun. 15.MexaHn3mbl, yBoaswWmMeE BUPYChl OT OEACTBUS 3aLUTHbBIX
pakTopoB opraHuama. 16.MopdooreHes 060n04e4HbIX BUPYCOoB. 17.MexaHn3M NpoTMBOBMPYCHOIO
NenCcTBMS MHTepdoepoHa nepsoro tuna. 18. Tunbl B3anmMoaencTens Bupyca c KneTkon B 3aBUCUMOCTU
OT ucxopma atoro B3anmogenctens. 19.Tunbl B3anMoOencTens Bupyca ¢ opraHu3mMoM B 3aBUCUMOCTU
OT AnmTenbHOCTU NpebbiBaHNs BUpYyca B opraHname. 20.Apxntektypa BmpycoB. HomeHknatypa
TEPMWHOB, UCMOMNb3YEMbIX ANS ONMCAHNS apXUTEKTYpPbl BUPMOHOB. 21.CTpyKTypHbIe 6enkun BUpPYCOoB.
CsoiictBa. CnocobHocTb Kk arperaunn. 22.MpuoHbl. CTpykTypa. CBoicTBa. 3aboneBaHus,
Bbi3blBaeMble rnproHamu. 23.IpoHNKHOBEHME BUpPYCa B KNETKY MyTEeM NPSMON NeHeTpauunm
nnasmaTtunyeckoi membpaHbl. 24. MexaHW3m NPOTUBOBMPYCHOIrO AEACTBMS MHTEPHEepPOHa BTOPOro
TMna. 25.YMepeHHble bakTepuodoaru. Vix B3aumoaeiicteme ¢ knetkamm 6aktepuii. 26.BrupyneHTHble
6akTepuodparu. Nx BzammopeiicTeme ¢ knetkamu baktepuii. 27.MopdporeHes 060104e4HbIX BUPYCOB.
28.CnoxHble 6enkun BupycoB, PyHKLUMK. 29. MexaHU3Mbl Hecneundn4yeckoin 3amnTbl KNeTok
(opraHmnama) ot BupycHoin nHgoekumn. 30. MexaHn3m cneundgonyeckon 3awmTbl opraHnama ot
BupycHom nHdpekuuu. 31. OHK supycos. Ceorictea. 32. PHK supycos. Ceoictea. 33. OCHOBHbIE
BEXV CTAHOBNIEHUS BUPYCONOIMnN Kak Hayku, CBA3aHHbIEe C MIMEHaMUN U3BECTHbIX YYEHbIX.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

Bonpocbl no Mmnkpobronorum

. MpeameT 1 3apaum Mukpobuonoruun. Nctopust passutus MUKPobronoruu.
. POpMbl 1 pa3mepbl MPOKapMOoT. IKI0CKENET U IHOOCKENET NPOoKapuorT.

. KnetouHble CTEHKM rpamMnonoXnTenbHblx 6aktepuii.

. KnetouHble CTeHkn rpamoTpuuaTtenbHbix HakTepuii.

. MNapakpucrannnyeckme NOBEPXHOCTHbIE S-COW.

. MpoTtonnactbl, cdoeponnacTbl 1 L-chopmbl bakTepuii.

. KneTo4Hble CTEHKM apxen n ux CTpykTypa.

. [loKkpOBblI NPOKAPUOTHOM KNETKW (Karncynbl, Y4exsbl, CIN3NCTbIE CNOW).

9. Llenntonocombl, rmaponmMcoMbl, WnMbl, 3KCTpaLENoNspHble ra3oBble 6annoHsbl.
10. XryTuku, nx cTpoeHue.

11. ®rMOBprKM rNaBHOrO N anbTEPHATUBHOIO TUMOB.

12. Lntonnasmatnyeckas membpaHa baktepwuid. llunuasl. CTpoeHme.

13. Lintonnasmatnyeckas membpaHa apxei. Jlunuasl. CTpoeHme.

14. [eHOM NPOKapnOTHOW KNeTKu.

15. Nna3mnapl, IS-anemMeHTbl, reHHble KacceTbl, OCTPOBa NaTOreHHOCTN.

16. KBa3u-aykapmotuam y baktepuii.

17. [poTeocombl, ferpagocoMbl, WanepoHUHbI.

18. Bakyonu, aHaMOKCMCOMbI, ra30Bble BE3UKYSbl, MArHETOCOMbI, SHTEPOCOMbI.
19. 3anacHble BewecTBa NPOKAPUOTHON KNETKW.

0O NO Ok~ WN =
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20.
21.
22.
23.
24.
25.
26.

LinTonnaamartmyeckne MUKPOKpUCTanbl.

MuweBble NOTPEOHOCTN NPOKAPUOT.

MuTtatenbHble cpenbl, ANS KyNbTUBMPOBAHUS NPOKapPUOT.

KynbTusupoBaHue (nepnognyeckoe, HernpepbiBHOE) 1 POCT MPOKapuoT.

TpaHcnopT nuTaTenbHbIX BEWECTB B MUKPOOHYIO KNeTKy.

XapakTepuctvka Tunos metabonmama npokapuoT.

Cnocobbl Nony4yeHns aHePrumn MMKpoopraHnamamn. @opMbl KNETOYHON SHEPrUn; NyTn ee

obpaz3oBaHus.

27.
28.

BpoxeHue. Myt cbpaxunsaHns yrnesonoB. Tunbl BpoxXeHus.
A3apobHoe apixaHue ¢ MCMoNb30BAHWEM BbICOKOMONEKYNSPHBIX OPraHN4YeCcKnX BELWECTB B

KadyecTBe NCTOYHMKOB SHepruun.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

ONeKTPOHTPAHCMOPTHbIE LIeNn U X OCOBEHHOCTM Yy MPOKaPUOT.

AHaspobHoe aobixaHue. [LoHOpbl 1 akLenTopbl 3NeKTPOHOB. TuMnbl aHAa3POOHOr0 AbIXaHNS.
doTocuHTE3. VIcTUHHas gooToTpodoms 1 "kBasu-cpotoTpocoms”.

OkcureHHast 1 aHOKCUreHHas poToTPOOUS U UX PasNNYUS.
DOTOCUHTETUYECKMI annapar NpPoKapuorT.

KBasn-gooToTpodoHbIE apXew.

YrnepogHas astotpodpus. Lmknbl u nytn accummnsaumm CO2 y npokapuor.
Obwee npeacraBneHNe 0 CUHTE3E OCHOBHbBIX BMOMONUMEPOB MUKPOBHOI KNeTKK.
Perynsumsa metabonuama y npokapwor.

MNpaBuna n TepMUHbI HOMEHKNATYPbI.

HanpasneHus B cuctematmke npokapuor.

deHOoTMNNYEeCKNA NOAX0L U HyMepryeckas cuctemMaTunka.

["eHOcHCTEMaTMKa M XeMOCUCTeEMATHKA.

dunoreHeTnYeckMin Nogxon B cuctemaTuke.

dunoreHnsa opraHn4eckoro Mmpa: Tpu gomeHa - Archaea, Eucarya, Bacteria.
'MnoTesa 0 NPOMCXOXOEHUMN XUSHN.

BaxHenwwve otnnumTenbHbie NprU3Hakm Npo- 1 3ykapuor.

CoBpeMeHHas knaccudumkaums npokapunot. [lomeH Archaea.

CoBpeMeHHas knaccudomkaumnsa npokapuot. [JomeH Bacteria.

XapakTepucTuka OTAeNbHbIX FPynn MUKPOCKOMMYECKUX 9yKapuoT.
CneunannanpoBaHHble MOKOSWMECS POPMbI NPOKapMOT.

SHpocnopa, ctaguy ee obpa3oBaHms.

3penas aHOocnopa, ee CTpoeHne, NyCKOBOWM MeXaHn3M npopacTaHus.
LinctononobHble NnokosiwmMecs KNeTkn npokapuoT. HekynbTmBmpyembie (oOpMbl.
PaamMHoxeHne bakTepuii n apxeli ¢ NPOCTbIM LIMK/IOM PasBUTUS.

PaamMHoxeHne bakTepuii 3a CHET PENPOOYKTUBHBIX CTPYKTYP.

PaamMHoxeHne bakTepuii CO CNOXHBIM LIMKIOM PasBUTUS.

deHoTMNUYECKas, reHoTunmyeckas, NonynaunoHHas n agantaumoHHas N3MEHYNBOCTb

NpoKapwuoT.

57. ['opn3oHTanbHbIN TPAHCNOPT FEHOB Y NPOKAPWOT: KOHblorauus, TpaHCOyKuusl, CeKCOyKLUns,
TpaHcekums, TpaHcgopmaLlums.

58.
59.
60.
61.
62.
63.

LelicTB1e Ha MUKPOOPraHM3Mbl NyYUCTON SHEPrun, PaaNOBOSIH, yNbTpassyKa.
HerictBue Temnepatypbl 1 pH Ha MUKPOBHYHO KNeTky.

AKTMBHOCTb BOZbl, OCMOTMYECKOE OaBNEHME M MMOPOCTaTMYECKOE NaBNeHMe.
LelicTBre Ha NPoKapuoT aHTUMMKPOBHbIX BELLECTB.

AccounaTtuBHble B3aMMOOTHOLIEHWS B MMPE NPOKapuoT.

KOHKypeHTHble B3aUMOOTHOLEHWS. [acCMBHBI U aKTUBHBIA aHTaroHU3M.

PernctpaumoHHblii Homep 849416014 9AE
CrpaHnua 19 n3 23. 111 yHlf[

A 14
B
HO

S OEMALR G

KETPOHHBH

EPCHTET

AHATTHHECHAR CHICTEMA Kby



Mporpamma omcumnnmHel "AkTyanbHble npobnembl Mukpobuonorum n supyconorumn”; 050100.68 Meaarornyeckoe 06pasoBaHue; OOLEHT,
K.H. (goueHT) 3enennxuH N.B. , poueHT, k.H. Apynnuna [.P.

64. X1WHNYeCTBO 1 NapasnTnam B MMpe MUKPOOPraHN3MOB.

65. CounanbHoe noBeneHne GakTepuii.

66. Cuctema "Quorum sensing" y npokapuor.

67. BrionneHku - cnocob cywecTBoBaHMS bakTepuii.

68. MKpOOHbI anonTo3 1 anbTPyu3sm.

69. PasnnyHble (oopMbl CMMOVO3a MPOKAPMOT C HA3EMHbBIMUN XMBOTHBIMU.
70. CnmbroTmnyeckne accoumaunm npokapmoT C BOAHBIMU XUBOTHBIMU.
71. B3anMOOTHOWEHNS MUKPOOPraHN3MOB C PACTEHUSIMA.

72. HopmanbHasa Mukpodgonopa opraHu3ma 4yenoseka.

73. MpokapunoThbl - BO36yanTenn 3abonesaHnii Yenoseka.

74. [MpokapunoTbl B BOAHbIX 3KOCUCTEMAX (03epa, Pekn, OKeaHbl).

75. MykpoopraHm3aMbl NoYBbI.

76. Broxummnyeckmin unkn Kncnopona v yrnepona.

77. KpyroBopoT asora.

78. MNpespalieHne coenmHeHnn pocghopa n cepbl.

79. lNpeBpalleHne coeanHEHNA Xeneaa.

80. MukpoopraHuambl B HAPOLHOM XO35MCTBE.

Bonpocbl no Brupyconorum

1. MecT0 Bupyconoruu B psioy €eCTeCTBEHHbIX HayK. 3HA4YeHNe BUPYCONOrMm ans MeguLmHbl 1
MONEKYNAapHOM BUPYCONOrnu.

2. MNpenmeT nsyyeHns supyconorun. Ero ocobblie cBONCTBa, ONpenensiowmne nonoXeHne BUPycoB Ha
rpaHn Mexay XnBoW N HEXMBOW NMPUPOLON.

3. Obwasn xapakTepucTnka NM30reHHoN KOHBEPCUI 1 OMyXONEBOM TpaHcopMaLmu.

4. Bupounabl, BUpyconabl 1 BUPYCbl-caTennnTtbl. BolabiBaeMble My 3abonesaHms. CTpykTypa.
CaolicTBa.

5. JlnsoreHHas KoHBepCUS.

6. BsanmMonencTene yMepeHHbIx paroB ¢ 6akTepuanbHO KNeTKo.

7. OHKoreHHble Bupycbl. OHkoreHHble IHK-conepxauwme supychbl.

8. ALcopbums Bupyca Ha KNneTo4Hon NoBepxHoCTW. MoHSATME O peuenTopax 1 aHTMpeLenTopax.
9. OHkoreHHble Bupychbl. OHkoreHHble PHK-conepxaliune supychl.

10. lNpoHMKHOBEHME BUPYyCA B KNETKY MyTEM peLenTopHOro aHAOLMTO3a.

11.0rpaHnyeHmns, HaknaabiBaeMble KNeTKOM-Xx03sMHOM Ha BUpYC 1 Tpebytowwne oT BMpyca
crneumanbHOro pepMeHTHOro obecnedyeHns TpaHCKpUnuuu/pennnkauumn smpyca.

12.C6opka 6e3060104EHHbIX BUPYCOB CO CMUPasbHbIM TUMOM CUMMETPUN.

13.I'MnoTe3bl NPONCXOXAEHUS BUPYCOB. VX 3Ha4YeHne ans BblpaboTku cTpaterum n TakTnkm 60pbbbl
C BUPYCHbIMU MHOPEKLMSAMMA.

14.MopdboreHes BUPYCOB C MKOCA3APUYECKMM TUMOM CUMMETPUM U BUPYCOB CO CMELAHHbBIM TUMOM
CYMMETPUN.

15.MexaHun3mbl, yBogsawme BUPYyCbl OT AENCTBUS 3aLUTHBIX (0aKTOPOB OpraHn3ma.
16.MopdboreHe3 060104€4HbIX BUPYCOB.

17.MexaHn3M NpoTUBOBUPYCHOrO OENCTBUSA NHTEPMOepoHa NepBoro Tuna.

18.Tunbl B3auMOLENCTBUSA BUPYyCa C KNIETKOM B 3aBMCMMOCTM OT MCX04a 3TOr0 B3aMMOOENCTBUS.

19.Tunbl B3auMo4eENCTBUSA BMpycCa C opraHM3Mom B 3aBNCUMOCTU OT ONTENbHOCTU I'IpeﬁbIBaHVIFI
BMpYyCa B opraHn3me.

20.ApxuTekTypa BMpYCcoB. HoMeHknatypa TeEpPMMHOB, MCMOMb3YEMbIX ANS ONUCAHNS apXUTEKTYPbI
BUPVIOHOB.

21.CTpykTypHbIE 6enkun BupycoB. CeorictBa. CnocobHOCTb K arperaumm.
22.MpuoHbl. CTpykTypa. CeolicTBa. 3aboneBaHnsl, Bbi3biBAEMbIE NPUOHAMM.

KETPOHHBH
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23.TpOHNKHOBEHME BMpYyCa B KNETKY NyTEM NPSIMOi NeHeTpauuy nna3MaTmyeckoh MeMbpaHsi.
24. MexaH13M NpoTUBOBMPYCHOro OeCTBUS NHTepdepoHa BTOPOro Tuna.

25.YMepeHHble bakTeprodparu. x B3anMoaencTeune ¢ knetkamm baktepuii.

26.BupyneHTHble bakTepuodharu. Vix B3anmonencTamne ¢ knetkamm 6akTepuii.
27.MopdhoreHe3 060104€4HbIX BUPYCOB.

28.CnoxHble 6enkn BUPYCOB, OYHKLNN.

29. MexaHn3Mbl Hecneundnyeckon 3awwmnTbl KNeTOK (opraHnama) oT BUPYCHON MHAGDEKLINNA.

30. MexaHu3Mm cneungu4eckon 3alnTbl OpraHuaMa oT BUPYCHON NHMPEKLINN.

31. OHK Bupycos. CeoiicTaa.

32. PHK Bupycos. CsoncTea.

33. OCHOBHbIE BEXM CTAHOBNIEHMS BUPYCONIOMMM KaK HayKW, CBSA3AHHbIE C MMEHAMN M3BECTHbIX
Y4YEHbIX.

7.1. OcHOBHas nuTteparypa:

OcHoBHasi nuTepatypa

BptoxaHos, A. J1. MonekynsipHasa mukpobuonorusi = Molecular microbiology: yuebHuUk onsi By30B: ons
ctyneHToB / A. J1. BptoxaHos, K. B. Peibak, A. V. HeTpycos; noa pea. npod. A. .
Hetpycosa.?Mockea: N3a-80 MockoBckoro yHusepcuteta, 2012.7476 c.

Mwukpobuonorus, caHutapms un rurneHa: Yuebnuk / K.A. Myapeuosa-Bucc, B.. OenoxuHa. - 4-e
naga., ucnp. n gon. - M.: N ®OPYM: MHD®PA-M, 2010. - 400 c.

http://znanium.com/bookread.php?book=239995
CupopeHko O. 0. Mukpobuonorus: YuebHuk ans arpotexHonoros / O.[. CnoopeHko, E.I".

bopuceHko, A.A. BaHbkosa, J1./. BonHo. - M.: UH®PA-M, 2005. - 287 c.:
http://znanium.com/bookread.php?book=95840

7.2. lononHutenbHasa nuteparypa:

JononHutenbHas nuteparypa

MukpobHas buotexHonorns: y4ebHoe nocobue ons CTyOEeHTOB BbiCWMX y4ebHbIX 3aBeneHnii / d. K.
AnnmoBa u ap.; nog pea. O. H. inbmHckoir; M-Bo obpasosaHus Poc. depepaunn, KasaH. roc.
yH-T.?U34. 3-e, cTep..?KazaHb: KasaH. roc. yH-1, 2007.7424 c.

7.3. UHTepHeT-pecypcCbl:

Cell structure and function in Bacteria and Archeae -
http://samples.jbpub.com/9780763762582/62582 CHO04 097 _130.pdf

FEMS Microbiology Reviews - http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1574-6976
Microbiology online (SFGM) - http://www.microbiologyonline.org.uk/

Nature Reviews Microbiology - http://www.nature.com/nrmicro/index.htmi

ON-LINE LECTURES IN MICROBIOLOGY AND IMMUNOLOGY -
http://www.microbiologybook.org/book/video.htm

basa gaHHbix US National Library of Medicine National Institutes of Health -
http://www.ncbi.nlm.nih.gov/pubmed

B Sciencedirect, Elsevier TM - www.sciencedirect.com
MaH AMepurkaHckoe 06WecTBO KNMHNYECKNX BUPYCOnoros - http:/www.virology.org

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnamnHbl "AKTyanbHble npobnembl MMKpPobuonorim n Bupyconornn" npeanonaraet
MCMONb30BaHNE CNenyOWeEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

PerncrtpaumnoHHbin Homep 849416014 SAEKTPOHHBH
CTpaHMEaLl21 n3 23. P il VHITI Fl EP C{PI TET
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Mporpamma omcumnnmHel "AkTyanbHble npobnembl Mukpobuonorum n supyconorumn”; 050100.68 Meaarornyeckoe 06pasoBaHue; OOLEHT,
K.H. (goueHT) 3enennxuH N.B. , poueHT, k.H. Apynnuna [.P.

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIM CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMmMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAK/OYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HanN4um B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", DocTyn K KOTOPOW NpenocTaB/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactasneHbl KOMNeKLMN akTyanbHON Hay4yHOW 1 y4ebHoi
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cedbs nybnmkaumm BeoyLwmx pOCCURCKNX
N30aTeNbCTB ryMaHUTapHOW NUTepaTypbl, U3AaHNS Ha aHTINACKOM S3blKe BeAyLWMX aMEPUKAHCKUX U
€BPOMNENCKMX 30aTenbCTB, a TakXe peakue 1 ManoTupaxHbie n3gaHns POCCUNCKMUX PEMMOHANbHbIX
By30B. 9bC "BubnmnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOXOAMMbIM ANs
obpasoBaTenbHOro nNpoLecca N3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPeOOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
Bbiclero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-meToamnyeckas nutepatypa ons 4aHHOW OMCLUMNAVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bMbnnoTeyHom cucteme "KoHcynbTaHT cTyaeHTa" , OOCTYN K KOTOPOW NpenocTaBneH
cTyOeHTaM. OnekTpoHHas bnbnmnoteyHas cuctema "KoHcynbTaHT cTyneHTa" npenoctaBnsiet
MONHOTEKCTOBbIV [OCTYN K COBPEMEHHOW Y4eOHO NMTepaType No OCHOBHbIM OUCLUMINHAM,
N3y4yaeMbiM B MEAMLMHCKMX By3ax (MpeacTaBneHbl N3aaHns Kak YncTo MegmumHCKoro npoduns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNNEeKTbl He0OX0AMMOW NuTepaTypbl B COOTBETCTBUM C TPEOOBAHUSIMU rOCY 0APCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX U CMEXHbIX MPasB.

B npouecce ocBoeHNS auCUMNAMHBI UICNONb3YTCS cneayowme 06pasoBaTeNbHbIE TEXHONOMM,
cnocobbl 1 MeToabl OOPMUPOBAHNS KOMMETEHLMIA: KONNOKBUYMbI U CEMUHAPbI B hopme
npobnemMHo-nccnenoBaTensCkon becenpl, HaNMcaHue pegoeparos, NabopaTopHbie 3aHATUS,
COCTaBNEHNE OTYETOB MO NabopaToOPHbLIM 3AHATUSM, NMPOCMOTP, aHanNM3 1 06CyXaeHne BULAEO- U
MyNbTUMEANAHBIX MAaTEPUANoB, NEKLUUN C MPOCMOTPOM BMAEO- U MyNbTUMEONAHbIX MaTEPManoB
(npeseHTaummn ppt).

[ns npoBegeHns Takmx 3aHATUIN Heobxoamma Mmkpobuonormuyeckas yd4ebHas nabopartopus,
pacxolHble MaTepuansl (NMMTaTenbHble cpenbl, nabopaTopHas nocyaa) u MynbTMeauiiHas
ayoutopus. 1ns Tekywero KOHTPons (MPoBeAEeHNS KOHTPOMbHbIX PaboT, peweHns TeCTOBbIX
3a4aHuii) HeobxoAMM KOMMbIOTEPHbIA KNacc U COOTBETCTBYIOLLEE NPOrpaMMHoe obecneyeHue.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbIM nnaHom no
HanpaeneHunto 050100.68 "Meparornyeckoe obpasoBaHne" N MarmcTepPCcKon Nporpamme
MpodomnbHOEe buonormyeckoe obpasoBaHue .
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