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Mporpamma aucumnnuHbl "Mukpobuonorus supyconoruns”; 06.03.01 buonorusi; LOUeHT, K.H. (BoueHT) ApynnunHa O.P.

Mporpammy ovcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (oueHT) ApynnnHa O.P. kadenpa
Mukpobuonorun NOMmb otaeneHne coyHoameHTanbHom MeanumHbl , kasfes@gmail.com

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto nekumoHHoro kypca "Mukpobuonorus n Bupyconorns” ssBnsieTcsl 3HakoMCTBO C NOCNeoHUMI
LOCTUXEHMSIMX B 06n1acTy MUKpobronornm n Bupyconorun. PaccMaTprBaroTcsl COBPEMEHHbIE
npobnembl MUKPOBNONOrnn;: B3aMMOOTHOLWEHNS MAKPOOPraHM3MOB Mex 1y coboi 1 ¢ opyruMmn
opraHu3Mamu (BMpycamu, pacTeHMUSIMU, XNBOTHbIMMK, YENTOBEKOM), 0COOEHHOCTM KOHCTPYKLIMOHHOIO U
3HepreTn4yeckoro MeTabonnama OCHOBHbIX FPyNn MUKPOOPraHM3MOoB, UX NuLLEeBble NOTPebHOCTH,
CTPYKTypHas opraHu3aumns npokapuoTHOM KNeTkn, BUPYCOB U PYHKLNN UX OTAENbHbIX KOMMNOHEHTOB,
LencTBue r3n4Yeckmx N XMMNUYECKUX oakTopoB Ha MUKPOOPraHN3Mbl, 0COBEHHOCTH
pacrnpocTpaHeHns NPOKapmnoT B pasfinyHbIX 3KOTONax, B3auMoOencTemne BUPYCOB C
NPOKapMOTUYECKUMN 1 ayKapunoTniecknmm knetkamm. OueHnBaeTcs Bknag NnpokapmoT B NPOLECCHI
TpaHcdopMauum yrnepona, Kucnopona, asorta, pocgoopa, Xxenesa n cepbl. AHaNN3NPYTCA
NpobnemMbl TAKCOHOMMYECKOr0 PaCnoNoXeHUs 6akTepuin, apxel 1 BUPYCOB; OCHOBHbIE HAMpPaBieHUs!
B cucTeMaTtuke npokapuot. [laetcs xapakTepucTka oToefbHbIX Fpynn npokapunoT (baktepuii n
apxeit), aykapmoT (MMKpockonunyeckune rpmbol) n Bupycos. OLeHnBaeTcs Posib NPOKapuoT, BUPYCOB U
MUKPOCKOMNYECKNX rpnOOB B HAPOLOHOM XO35ACTBE U MeauLUHeE.

Llenbto npoBeaeHns NpakTUYeckmx 3aHaTuin no gucumnnmHe "Mukpobuonorus n Bupyconorns”
ABNSATCSA U3YYEHME TEXHUKM 6E30NACHOCTM NPU NPOBELEHNN MUKPOOMonornyeckux paboT B
nabopaTopHbIX (M NPOMbILWEHHBIX) YCNOBUAX M OCHOBHbIX METOOB UCCNEL0BAHMSA
MUKPOOPraHnM3MoB 1 Mukpoburonornyeckmx npoueccos. OcBanBaloTCs METOAbI CBETOBOW U
NIOMUHECLLEHTHOW MMKPOCKOMMUU, NPUrOTOBNEHNS OO BEKTOB K UCCNEA0BAHUIO, TEPMMYECKAS U
XUMUYyeckas prkcauum, OKPacky BHELWHNX Y BHYTPEHHUX CTPYKTYP MUKPOOHOM KNETKW, BblAENEHNS
H6akTepuin N3 06 bEKTOB OKPYXatoweit cpefbl, MOCEBA HA XMIKME 1 TBEPAbIE NUTATENbHbIE Cpeabl,
KONMYECTBEHHOrO y4eTa MUKPOOPraHn3MoB B MOYBe, BoAE Y NuULEeBbIX NpoaykTax. Nayyatorcs
aHTaroHMCTMYeCcKne CBOMNCTBA MUKPOMULIETOB (METOLOM BCTPEYHbIX KY/bTyp) U aKTUHOMULETOB
(MeToOOM arapoBbix 6nokoB). PaccmaTtpuBatoTcst NpUHLUMNGI NOArOTOBKM K paboTe
MUKPOBMONOrM4ecKol Nocybl, COCTABNEHNE XNOKUX U MNOTHbIX MUTATENbHBIX Cpeq ANns
KyNbTUBUPOBAHNS MUKPOOPraHU3MOB, METOAbI UX CTEpUNN3aunn, 1 xpaHeHns. CTyaeHTb
VHOMBMAYaANbHO BbINOMHAIOT paboTy, pedynbTaTbl KOTOPO 0OGOPMASAIOTCS B BUIE OTYETA B TETPAaN
nocne Kaxnaoro 3aHaTus. MNapannenbHo NpakTnyeckoin paboTe, Ha 3aHATMAX pa3bupatoTcs
TeopeTnyeckme BoNpockl No aucumnnmHe "Mukpobuonorus n Bupyconorus” n obcyxaarTcs
nony4yeHHble CTyAeHTaMu pe3ynbTarhbl.

2. MecTo OUCLMMN/NHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 51.6.14 OucumnnunHbl (Mogynn)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 06.03.01 Bronorus n oTHocKTcs K 6a30B0oiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 4 ceMecTp.

[aHHas yyebHas oncumnnnHa BktodeHa B pasgen " b3.6.1 MpodheccmnoHanbHbIl
obpasosaTtenbHol nporpammbl 020400.62 Buonorns u oTHocuTCS K 6a30BON
(obwenpogpeccroHanbHo) Yactu. OcBanBaeTcs Ha 3 kypce, 5 cemecTp.

Oucumnnuna "Mukpobuonorust n Bupyconorms” npenonaeTcs B NsiTOM CeMecTpe npu NoaroToBke
6akanaspos no HanpasneHnto 020400.62 - "Buonorns”. OucumnnnHa 6asmpyeTcst Ha 3HaHKSX,
nprnobpeTeHHbIX HakanaBpamm Npu N3y4eHnmn 60TaHMKN U MUKONOFUN, LMTONOrNK, BUOXMMINK,
MONEKYNSAPHON Bruonorum, usnonornm pacteHnii, reHeTukn n ap. Npu NPoxoXaeHnn SNCUMNINHDI
y obyvarowmxcs 3aknanbiBaioTcst 6a3oBble 3HaHWS Onst ryboKoro yCBOEHNS cneumanbHbiX
amcumnnuH. MpuobpeTteHne doyHaaMeHTaNbHbIX 3HAHWUIA NO AncumnanHe "Mukpobuonorus um
BMpYyconorunsa" aBnsetcsa BaXHbIM KOMMNOHEHTOM LIENOCTHOrO eCTECTBEHHOHAYYHOro MMPOBO33PEHNSA
6vonora. 9Ta AMCUMNIMHA ONPeaensieT BaXHyt0 CBA3b MEX Y BCEMW AUCLMUNAMHAMU OCHOBHOA
obpasoBaTefibHO NPorpaMmbl NOAroTOBKM B 6akanaepuate no HanpasneHunto 020400.62 -
"Buonorns".

lMporpamma oucumnnnuHbl coctaeneHa cornacHo ®IrOCy, COOTBETCTBYIOWEMY HaNpPaBNeHNo
noarotoBku 6akanaspoB no HanpasneHuio 020400.62 - "Bronorms".

OCHOBHOWM
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MonyyYeHHble 3HAaHUS NO AMCUMNINHE HeOOX0AMMbl 0ByYaroWMMCS MPW NOLArOTOBKE, BbIMOHEHUN U
3awuTe 6akanaBpCKOI BbINYCKHOM paboThl, a TakXKe U NPU PELIEHNN HayYHO-UCCNeaoBaTeNbCKUX 1
NPON3BOACTBEHHO-TEXHONOIMYECKMX 3afay B Oyaywei npodoecCcroHanbHON OeaTeNbHOCTY.

3. KomneteHuuu obyyarowterocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneteHumu npuobpeTaemMon KOMMNeTeHL MU
OMK-3 npnobpeTaeT HOBbIE 3HAHMS 1 DOPMUPYET CYXAEHUS MO
Hay4HbIM, COLMaNnbHbIM U Opyrim npobnemam, Ncnonb3ys
(npodpbeccroHanbHble
COBpEMEHHble 0bpa3oBaTe/ibHble Y MHPOPMALNOHHbIE
KOMreTeHuun)
TEXHONornn
OTK-5 NCNONb3yeT HOPMaTUBHbIE NPABOBbIE JOKYMEHTbI B CBOEW
(npodhbeccmoHanbHble nemenb{uocm P P y
KoMMeTeHuunn)
MCMNONb3yeT B No3HaBaTeNIbHOM U NPOJdeCCUoHanbHoOm
OlK-6 nesitenbHocTn 6a3oBble 3HAaHUS B 0611aCT MaTeMaTuKn 1
(npodheccunoHanbHbie €CTECTBEHHbIX HayK, MPMMEHSET MeTObl MaTEMATUYECKOro
KOMNeTeHLmm) aHanu3a u MooennpoBaHns, TEOPETUYECKOrO U
9KCNepUMEHTanbHOro UCcnenoBaHns
OMK-9 KPUTUYECKN aHanuampyerT, nepeoueHBaeT CBow
(IPOOECCHOHANbHBIE NPodPeCcCnoHanbHbIV U COLManbHbIA ONbIT, NPY HEOOX0AMMOCTH
KOFI?M'IeTeHLI.I/II/I) rOTOB U3MEHUTb NPOUNb CBOEN NPOCPECCMOHANBHOM
NeAaTenbHOCTH
MK-1 LEMOHCTpUpyeT 6a30Bble NpeacTaBneHnst o pasHoobpasun
(npodheccunoHanbHbie 6ronornyecknx 06 bEKTOB, MOHMMaHNE 3HAYEHNS
KOMMETEHLMN) 6ropasHoobpasns ans yctonumBocTu buocdepsl
MNnK-2 NCNONb3yeT MeTOAbl HABNIOAEHWS, ONNCAHUS, UAEHTUGUKALIN,
(npodheccunoHanbHble Knaccudprkaumm, KynbTMBMPOBaHMS B1MONOrnyeckux 06 bekToB
KOMMeTeHuunm)

B pesynbtate 0oCBOEHMWS AMCLUMUMANHBI CTYOEHT:

1. OONXEeH 3HaThb:

- 0COBEHHOCTM CTPOEHNS BaKTEPWIA, apxei N BUPYCOB M (PYHKLIMKN X OTAENbHbIX CTPYKTYP,
- NnLeBble NOTPEeBHOCTU MUKPOOPraHN3MOB,

- Npo6neMbl TAKCOHOMUYECKOr0 PaCMONOXEeHWS NPOKapWoT 1 BUPYCOB,

- OCHOBHbIE HaMpaBNEHNs B CUCTEMATIKE MPOKAPWOT, MPOVCXOXAEHNE BMPYCOB,

- 0cobeHHOCTM MeTabonnama bakTepuin, apxen, BUPYCOB,

- POnb NPOKAPVOT 1 BUPYCOB B 3KOCMCTEMAX U Buocdepe B LIENOM, a TakxXe B HApOOHOM XO35MCTBE
1 MeOnuuHe,

- B3aVIMOOTHOLIEHUSI MPOKapMOT Mexy coboi, C aykapuoTammn 1 Bupycamu,

- NpaBuna TeXHUKn 6e3onacHoCcTU 1 noeeneHns npu nposeneHnn MI/IKpO6VIOJ'IOFI/I‘-IeCKI/IX pa60T B
na60paToprlx M NPOMbIWTEHHbIX YCITOBUSAX.

2. OONIXEH yMeTb:

- OpUeHTUpoOBaTbCS B CreunanbHOM Hay4HOM N MeToanyeckom nureparype no npouno NoAroToBKN
N CMEXHbIM BOMpOCcaM,

- aHanu3npoBaTb, OLEHMBATb U NPUMEHATb MONYyYEeHHbIE 3HAHNSA NP U3Y4YEHUU OPYTUX AUCUUMIIVH U
B NPOdPEeCCMOHaNbHOW OeATENbHOCTN,
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- BECTW MmKpoburonormnyeckyto paboTy: NpurotTaBnneaTth NUTatenbHble Cpeabl U PacTBopbI,
6akTEepPMONOrn4eckyto 1 XMMUYECKYHo NOCy Ly, CTEPUNN30BaTb N XpaHUTb,

- NPUMEHATb MeToObl CBETOBOM MUKpPOCKOMNnn, nocesa, BblAENIEHNA N NCCnenoBaHnA
MOPdPONIOrn4ecKkux un q3I/I3I/I0}'IOI'0-6VIOXI/IMI/I‘-IeCKI/IX CBOWCTB MUKPOOPraHnM3mMoB, KyibTUBNPOBaHUA,
KONM4eCTBEHHOr o y4verta,

- aHanNM3npoBaTb Pe3ynbTaTbl MUKPOBNONOrMYECKUX NCCREen0BaHNIA.

3. DONXEH BnaneThb:

- TEOPETNYECKMMU 3HAHMSIMK 00 0COBEHHOCTSIX CTPOEHUSI BaKkTepuii, apxel 1 BUPYCOB 1 COYHKLMSAX
NX OTLENbHbIX CTPYKTYP, TAKCOHOMUYECKOM PACMOoXEHUM NMPOKaproT 1 BUPYCOB, OCHOBHbIX
HanpaBNeHUsIX B CUCTEMATVKE NPOKapMoT, O MPOUCXOXAEHUM BUPYCOB, MUILEBLIX NOTPEOHOCTAX U
0COBEHHOCTSIX MeTabonamMa MUKPOOPraHN3MOB, O B3aIMOOTHOLWEHMSIX NPOKapUOT Mexy coboli, ¢
ayKapvoTamu 1 BUpycamu, 0 PONu NpoKapuoT 1 BUPYCOB B 3KOocMcTeMax 1 Bruocdepe B Lienom, a
TakXe B HapPOAHOM X035CTBE U MeanLnHe

- HaBblKaMy NPaKTNYECKON paboTbl B MUKPOBMoOnornieckorn nabopatopum, BolAENEHUS U
KyNbTMBMPOBAHUS MUKPOOPTraHN3MOB, UX MUKPOBMONOrnYeckoro NCCneaoBaHns.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- UICMONb30BAaTb MOJy4YEeHHbIE 3HAHWS NMPY U3YYEHUWN OPYrnX ANCUMMVH, a TakXe Npu BbINONHEHUN
npakTnuieckux nabopatopHblix 3ana4, bakanaBpckon 1 MarncTepckoi pabor,

- UICNONb30BaTb MOMYy4YEeHHbIe 3HaHNS B Hay4HO-MCCneaoBaTenbckoi paboTe, npu paboTe B
MEeONLMHCKUX YYPEeXAeHNSX, Hay4YHbIX MCCNenoBaTeNnbCKMX LeHTpax, Ha dhapMakonornieckmnx
npeanpuaTusx.

4. CTpyKTypa 1 cogepxaHue AUCLMUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMMNIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AMCUUNINHBI 3K3aMeH 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 KONMYeCcTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunimHe/ MOaynto
TemaTtnyeckun nnaH gUCUUNIUHbI/MOAYNS
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 1. Tema 1.
BeeneHue.
Mukpobuonorms kak
Hayka.
PacnpoctpaHeHune
MUKPOOPraHM3MOB.
Obuwas xapakrtepuctuka Pedpepar
1. |n 3Ha4YeHne 4 2 0 4 Ortuert
MUKPOPNIOpbl NOYBHI,
BOIbl N BO34yXa.
MwukpoopraHuambl B
HapOOHOM XO34MCTBE.
®dopma 1 pasmepbl
npoKapwoT.

Tema 2. Tema 2.
Mpobnembl
TaKCOHOMUNYECKOro
pacrnonoxeHuns
npoKapwoT n

2. [npoucxoxaeHne XusHu.| 4 2 0 0
BropasHoobpasne un
COBpeMeHHas
Knaccugomkauuns
npoKapuor.

Tema 3. Tema 3.
CTtpykTypHas
opraHusauns
NPOKapMOTHOW KNEeTKN Y KoHTponbHas
ee oTOeNbHbIX paboTta
3. KOMMOHEHTOB. 4 4 0 4 Ortuert
XvMuyeckui coctas 1
JOYHKLMKN ee OTAENbHbIX
opraHenn u
KOMMapTMEHTOB.

Tema 4. Tema 4.
4. [eHeTuHKa 4 2 0 0
MUKPOOPraHM3MOB.

Tema 5. Tema 5.
Pa3mMHoXeHune n
5. [KneTo4Has 4 5 0 5 Otyer
andpgoepeHumnpoBka
npoKapuoT B Xoae
XWU3HEHHOro uuKna.

Tema 6. Tema 6. Tunbl
NUTaHNS NPoKapuor.
6. |PocT, passutume n 4 2 0 6
KynbTUBMPOBaHNE
npoKapmoT.

Ortyer
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 7. Tema 7.
OcCHOBHbIe TUMbI
metabonmama
npoKapuor.

KoHTponbHas
paboTta
Otuer

Tema 8. Tema 8.
Jlenctemne xmuMmyeckmnx
1N Pur3n4eckmnx
oakTopoB Ha
NpPOKapuoTHlI.

Pedhepar
Ortyer

Tema 9. Tema 9.
Yyactune
MUKPOOPraHM3mMoB B
npeBpalleHnn BELWeCTB
1 aHeprun B brocgepe.

10.

Tema 10. Tema 10.
Bsavmoperncteue
MUKPOOPraHM3MOoB C
XWBOTHbIMU,
pacTeHuaMn n
4enoBEeKOM.

Ortyer

11.

Tema 11. Tema 11.
MecTo Bupyconoruu B
psOy Knaccmyeckmx
€CTECTBEHHbIX HayK.
MNpeameT nsyyeHns
Bupyconorun. CTpoeHvne
BUPYCOB.

12.

Tema 12. Tema 12.
XMmyecku cocTtas
BMPYCOB.

13.

Tema 13. Tema 13.
B3anmopeincTtemne
BMpPYCa C KNETKOWA.
NHTerpatnBHbIi NyTb
pa3suTUS BUpYyca.
OHKOreHHble BMpYyChbl.

Ortuer
KoHTponbHas
paboTta

15.

Tema 15. Tema 14.
BupycHble nHgoekumn.
MexaHn3mbl 3awnTbl
NPOTUB BUPYCHBIX
NHAPEKLU M

Tema . UTorosas
doopma KOHTpons

Ok3ameH

NTtoro

28

32

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. Tema 1. BesepeHune. Mukpobuonorus Kkak Hayka. PacnpoctpaHeHue
MUKpoopraHu3amoB. O6Luas xapakTepucTuka u 3HadeHne MMKpochnopbl NOYBbI, BOAbI U
Bo3ayxa. MukpoopraHnambl B HapOAHOM Xo3aucTee. Popma U pasmepbl MPOKaPUOT.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Mwukpobuonorus kak Hayka. Bo3HnkHOBeHME 1 pa3sutme mukpobrnonorun. CoBpeMeHHas
MUKpOBMonorus, ee HanpaeneHns 1 3agayn. 3Ha4eHne MUKPOOPraHN3MOB B XU3HW YenoBeka.
[MpakTuyeckoe Ucrnonb3oBaHMe MUKPOOPraHN3MoB. ['eHeTnyeckas nHXeHepus MMKPOOPraHN3MOoB:
npobnembl 1 NnepcnekTuebl. PacnpoctpaHeHne MukpoopraHnamoB. Obas xapakTepuctuka u
3HavyeHne MMKPOdoNIopbl MOYBbI, BOAbI Y BO34yXa. 3HAYeHe MUKPOOPraHM3MoB B npupoae. dopma u
pasMepbl NPoKapuoT. XapakTepHble 06 beanHEHUS KNeToK. "uraHTckue" n "kapnnkosbie”
opraHuambl. dakTopbl, onpenensowmne pasmepbl U POpPMy KNeTKN.

naboparopHasi pabora (4 yaca(oB)):

O6wwe npasmna paboTbl B MUKpobuonormyeckor naboparopumn. TexHuka 6esonacHocTv paboTbl B
Mukpoburonormdeckoi nabopatopun. ObopynoBaHne MMKpPobronornyeckor nabopaTopmm un
npasuna paboTbl ¢ HUM. Mukpockonus. [pruroToBneHne npenapartoB XMBbIX MUKPOOPraHU3MOB :
"pasnasneHHas kanns", "sucadasg kanns", Ha npuMepe KynbTypbl NEKaPCKUX OPOXXKOEN.
Mukpockonus B CBETNIOM (POHE: YCTPONCTBO MUKPOCKoNa, oceeTuTens. Mopdonorns pasnuyHbix
rpynn NpokapuoT 1 aykapuoT: Kokkos (Micrococcus, Sarcina, Streptococcus), nano4koBUAHbIX
b6aktepuin (Pseudomonas, Bacillus), BeTBAWMXCA 1 NMEOWNX TEHAEHLUMNIO K BETBNEHUIO
(Streptomyces, Arthrobacter), HuT4aTbIx (LMaHobakTepun) Ha NpuMepe OUKCUPOBAHHDIX
KOMMepyeckux npenapatos. [1pocMOTp, MUKPOCKONMS 1 3apnCoBKa.

Tema 2. Tema 2. Mpo6nembl TaKCOHOMMUYECKOTO PacnoNoXeHUs MPOKapUoT U MPOUCXOXAeHne
Xun3Hn. BuopasHoobpasune n cospeMeHHasi Knaccudoukauus NPoKapuor.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

[MpaBuna n TepMuHbI HOMEHKNaTtypbl. HanMeHoBaHMSA NpokapunoT. [pusHakn, NCrnonb3yemMbie B
cucTemaTtrke npokapuoT. HanpaeneHue B cuctematuke npokapmot. @eHOTUNNYECKniA NOAXOL.
Hymepunyeckas TakcoHOMUS. BO3MOXHOCTM M OrpaHNYeHns HyMepruyecKoro aHanmaa npu
Knaccugomkaumm. XeMoTakCoHoMu4eckas cucrematumka. ['eHocmctemartmka. CukBeHC / aHanna reHa
16SPHK B cuctematumke. JMCcTaHUMOHHO-MATPUYHbIA METOL NOCTPOEHUS OMNOreHETUNYECKNX
LEPEBLEB N NX KOHCTPYKUMS. PUNOreHNS OPraHn4eckoro Mmpa: Tpu AMHUM 9BOMIKOLMMK, TPU POPMbI
XWN3HU, Tpy aomeHa: Archaeae, Bacteria, Eukarya. BaxHenwme oTnndnTenbHble NPU3HAKM ayKapuoT
n npokapwvot. [lomeH Bacteria. Aktyanuctunyeckume v runotetundeckue gomnymbl. Kparkas
XapakTepucTnka baktepuii, NnpuHamnexauwmx kK akryanmctuyeckum gomnymam. lomeH Archaeae.
IBa domnyma: Crenarchaeota n Euryarchaeota n nx donnorexms. Hosbih punym Nanoarchaeota.
MmnoteTtuyeckuin pmnnym Korarchaeota. CxoacTBo 1 pasnuyme apxei ¢ aykapusmm n baktepusamu.
CBoeobpasme akonornyeckux Huw. XnsHb Npu TeMnepartype Bbile TOYKM KUNEHNS BOIbI.
IKcTpemanbHas aunnounms n ranopunms.

Tema 3. Tema 3. CTpykTypHasi opraHM3auus NPoKapuoTHOM KNETKU U ee OTOeNbHbIX
KOMMOHEHTOB. XMMUYECKNIA cOCTaB N (PYHKL UM ee OTAEeNbHbIX OpraHesn u KOMNapTMEHTOB.

JNIeKLMOHHOe 3aHsiTue (4 4aca(os)):
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BHewHne CTpyKTypbl NpoKapuoTHO kKneTkn. KnetouHble cTeHkn bakTepuit. MypeunH-Teinxoesbiii
cakkynyc rpamnonoxmuTenbHblx 6akTepunit. CTpoeHne KNeTo4Hoi cteHkn y baktepuii ¢
rpamoTpuuatenbHbIM MOPGOTUMNOM. [NapakpucTaninyecknii MOBEPXHOCTHbIN S-cnoi. MpotonnacThl,
cheponnacTbl U L-coopMbl 6akTepuii. KneTouHble CTEHKM apxei n nx cTpyktypa. benkosbiii S-cnoii,
reTepononmcaxapuiHbii perngHblii CNon, NCEBAOMYPENHOBLIV cakkynyc. Okpacka npokapuoT no
['pamy: coBpeMeHHas oueHka. BHyTpeHHne CTpyKTypbl MPOKapUOTHOM KneTku. [1oKpoBbl
NPOKapUOTHOW KNETKMW: Kancynbl, CIM3NUCTblE CMIOU, YeX/bl; UX CTPOEHNE N XMMUYECKWNIA COCTaB.
[ToBepXHOCTHbIE OpraHensibl: LenntionoCoMbl, r’MAPOIMCOMbI, WKWMbl U 3KCTPaLENNoNsSpHbIe ra3oBble
6annoHbl. XryTvkn NpokapuoT, CTPYKTypHas opraHnsaums. [enxeHne 6aktepurii npy nomMowm
XryTVMKOB (NnaBaHue, no TUMy POeHus, OBUXEHME CIMPOXET). TBUTYMHF Y NAaTOreHHbIX 6akTepuii
(nunn IV Tvna). [BuxeHne no Ty CKOMbXeHNs (MMKcobakTepumn, Mukonnasmbl 1 op.).
BHyTpurkneToyHas NoaBMXHOCTb, OCHOBAHHAS Ha NonMMepusaummn aktuHa. NoeeneHvne baktepuii
(dpoToTaKCcUC, aspOTaKCUC, XEMOTAKCUC, FafbBaHOTAKCUC, MarHeToTakecue u ap.). Pumbpun
NpOKapmoT, Ux cTpoeHne n gyHkummn. Knaccndgoukaumsa dommbpuii. Lintonnasmatmyeckue membpatsi
b6akTepuii n apxeiri. MembpaHHble nunuabl. OCOBEHHOCTN OpraHM3auUun LMTonnasMaTnyeckonm
MeMbpaHbl apxeil. IHTpaunTonnasamMaTnyeckme MembpaHbl, UXx MOPAPOOrns 1 OYHKLUN.
LinTonnaamatumyeckuii komnaptMeHT. OcobeHHOCTM prbOCOM NPoKapmoT.
BHyTpuumuTonnasmatnyeckme BKNIOYEHUS NPoKapuoT: GOUKOBUNNCOMbI, a3P0COMbI, KAPOOKCUCOMBI,
MarHeToCOMbI, XTOPOCOMbI, 3arnacHble BewecTsa, napacnopanbHble kpuctannibsl n ap. Mopdonoruns n
MONEKYNSPHOE CTPOEHME MPOoKapmnoTUYeCKNX reHoMoB. Paamephbl, TOMONOrMS U YACIO XPOMOCOM.
Hykneowna. MNMnasmuabl, Gronornyeckas n 3BONIOLMOHHASA posnb. KBasn-aykapnotuam y baktepui.

naboparopHas pabora (4 4aca(oB)):

durKcmpoBaHHbIE OKpaLWeHHbIe npenapartbl. [pnrotoBneHmne MKCMpPOBaHHbLIX OKPaLLEHHbIX
npenapaTtoB Ha NpUMepe KyNbTypbl NEKapcKux apoxxein. Cnocobbl coukcauum npenapaTos:
TepMmnyecknin, xummyiecknin. OCHOBHbIE 1 KuUcnble kpacutenn. Okpacka MMKPOOPraHM3MoB Mo
"pammy (Lactobacillus). MpakTika paboTbl C IMMEPCUMOHHON cMCTEMO. 3apucoBka npenapaTos.
[MoBepxHOCTHbIE CTPYKTYpbI NpokapunoT. Okpacka kancyn y Azotobacter no metooy OMensiHCcKoro.
lMpocmoTp, 3apucoBka npenapaTa. BHyTpeHHne CTpyKTypbl KNeTok npo- n aykapunot. Okpacka
BK/IIOYEHMWIA FMKOreHa B Knetkax apoxxen na poga Saccharomyces. Okpacka BontoTMHa
(nonudpoccpartos) no metoay OmensHckoro. NpocMoTp, 3aprcoBka npenapaTos.

Tema 4. Tema 4. eHeTUKa MUKPOOpPraHU3MoOB.
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

deHoTUNNYecKas N reHoTUNMYeckas N3MeH4YMBoCTb. MyTaumoHHas npupona N3MeH4MBOCTU. Tunbl
MyTaumin. CNOHTaHHbIA U MHOYLMPOBAHHbIN MyTareHes. [IpMMeHeHne MyTaHTOB MUKPOOPraHM3MOB B
Hay4HbIX UCCNefOBaHNSAX U B NpakTU4ecKux uensx. @opmbl nepeHoca reHeTM4eckoro marepumana 'y
NpoKapuoT: TpaHcdopMaums, TpaHCoyKUUS, KOHblorauus.

Tema 5. Tema 5. PaamHOXeHue u KnetoyHas audochepeHuMpoBKa NpoKapmuoT B xoae
)XXWU3HEeHHOro uuKna.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Mopdponoruyeckas onggepeHumauns. MNMokoswmecs oopMbl NPOKApPMOT, 06Was xapakTepmucTmka.
LincTbl, akuHeTbl, 3K30Cnopbl, MMkocnopbl. dHaocnopa. KpaTtkas xapaktepuctika baktepui,
obpasytowwumx aHAoreHHble cnopbl. Ctaanm cnopoobpasoBaHns - CNOXHAs Lienb B3aMMOCBSA3aHHbIX
MPOLIECCOB: reHETNYECKMX, LIUTONOrMYECKUX, conanonoro-broxmmmyeckmx. 3penas cnopa, ee
cTpoeHne. CTagum 1 NnyCKOBON MexaHn3M npopacTtaHus cnop. Mopdonornyeckas
AMGdEePEHLMPOBKA BEreTaTMBHbIX KNETOK B 0C0bble oopMbl, CNeLmManm3mpoBaHHbIe Ha
BbINMOMHEHMWN KaKoin-nmbo onpeaeneHHon/ocobom yHKLUN: reTepoLmMCThl, KNETKU-LWBEPMEpDI,
9NeMeHTapHbIE Tena y BHyTPUK/IETOYHbIX Napa3nToB U 3HAOCMMONOHTOB, BakTepouab
KnybeHbKOoBbIX BakTepuit. PaaMHoXeHWe y npokapnoT. buHapHoe neneHne, No4KoBaHwue,
MHOXECTBEHHOE LeneHune.

naboparopHasi pabora (2 4aca(oB)):

MpocMOTpP, MUKPOCKOMNNS 1 3apUCOBKa NpenapaToB CTPENTOMULETOB 1 MUKPOMULIETOB Ha NpUMepe
KOMMEpPYECKMX OMKCMPOBaHHbIX NpenapaTos.

Tema 6. Tema 6. Tunbl NnUTaHMA NpokapuoT. PocT, pa3zsutne U KynbTUBUPOBaHME NMPOKapUOT.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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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
KynbTuBupoBaHne. CUHXPOHHbIE KyNbTypbl.

naboparopHas pabora (6 4aca(oB)):

bakTtepuonornyeckas nocyna. HassaHve ee oTaenbHbIX BULOB 1 NOArOTOBKA K CTEpUnn3awmm.
OsHakomneHne ¢ paboToi aBTokIaBa, CyWWIbHOro Wwkadga. Ctepnnnsaumnst CTEKNSIHHON Nocyabl U
METaNIMYECKNX MHCTPYMEHTOB, HEOOX0AMMbIX B MMKPOBUonormyeckor npaktuke. NuratenbHble
cpenbl (MMNA, KI'A, cpena Nayse, cpena Haneka, oudopepeHumanbHo-gmnarHocTm4eckme cpeapl n
np.). [NpyvHUMnbl COCTaBneHns nNuTaTenbHbIX cpen AN KynbTUBMPOBAHUS MUKPOOPraHN3MOB.
[MpuroToBneHns nuTaTenbHbIX cpen, MeTOObl UX YNNIOTHEHUS, CTepUnn3aumns n xpaHeHve. Metogbl
nocesa MUKPOOPraHN3MOB: NOBEPXHOCTHBIV U FyOuHHbIA. MeTon npenenbHbIX pasBeaeHuii.
OnpegneneHne oblWero KONMYecTsa PasnnyHbIX FPynn MAKPOOPTraHN3MOB Ha TBEPAbIX M XUIOKMX
nuTaTtenbHbIX Cpeax Ha npuMepe KynbTypbl NeKapcKux poxxen. [loacyeT konnyectsa KONOHUMA.
MnaH onncaHust KONOHUN MUKPOOPraHN3mMoB. Mnkpobuonornieckuin aHanma o6 bekTOB OKpyXatoLel
cpenbl (METOL CMbIBOB) Ha NpUMepe MOAENbHON CUCTEMbI C UCMOJSIb30BAHNEM NEKAPCKUX APOXKEN.
YyeT 0blwero konnyectsa MUKPOOPraHn3MoB Ha 1cM2 noBepxHocTU. Mukpockonust KonoHuin ¢ MIMA,
3apncoBka npenaparos.

Tema 7. Tema 7. OCHOBHbI€ TUNbI MeTabonnaMa NpoKapuor.
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):
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Cnocobbl Nony4yeHnst MUKPOOPraHn3MamMmn aHeprn. VICTOYHNKM 3Heprum, NCnonb3yemble
npokapuotamun. YHuBepcanbHble cnocobbl KneTo4Hol aHeprimn. ATD, cnocobbl 06pa3oBaHus
(cybcTpaTHoe, OKUCIUTENBHOE 1 POTOGOCHOPUNNPOBAHME). DHEPrus TpaHCMeMOPaHHOro
rpaaneHTa npotoHos (Pmf). AspobHoe abixaHue. A3pobHoe AbixaHne, C UCNONb30BaHNEM
BbICOKOMOEKYNSAPHbBIX OPraHnyeckmx BeWwecTB B KA4eCTBE MCTOYHUKOB 3HEPTUn (OblXaTenbHas
xemoopraHoTpodus). Ctaamm npouecca AbixaHns. Ponb OKMCIMTENbHOMO LMKNa TPUKapboHOBbIX
KWUCNOT 1 NEHTO300pOCHATHOr0 OKUCIINTENBHOIO LKA B UCMONb30BAHMM MUKPOOPraHn3mMamm
PasNYyHbIX OPraHn4Yecknx coeanHeHnii (6enkos, X1pPoB, yrneBoaoB, YyrNeBoLOPOLOB U APYrnX
COeVHEHUN). DNEeKTPOHTPAHCNOPTHbIE uenn. KpaTtkas xapakTepucTka nepeHoCYMKOB 31EKTPOHOB.
dopMbl acCUMUASLUN SHEPTUW NPY ObiXaTeNbHoW opraHoTpodum. OcobeHHOCTH
3NEKTPOHTPAHCMOPTHbIX Lienel y pasnnyHblX NpokapuoT. A3pobHoe ObixaHne C UCMOb30BaHNEM
HeopraHN4yeCcKux BelWeCTB B KA4eCTBE UCTOYHNKOB SHepPrum (AbixatenbHas nMToTpogous).
YrnepoaHas gpixatenbHas XeMonuToTpodus (MeTaHoTpodoust, kapbokeuaotpodmst). BoooponHas,
a30THas, cepHas, XxenesHasl, MapraHueBas apixatenbHas nutotpodpumsi. OcobeHHOCTH
3NEKTPOHTPAHCMOPTHbIX Lienel aspobHbIX XeMonnToTpodooB. AHaspobHoe ApixaHue. JoHopbl 1
akuernTopbl 3M1eKTPOHOB. HUTpaTtHoe, HUTPUTHOE, XnopaTHoe, NepxnopaTrHoe, CynbdpaTHoe, CepHoe,
ceneHaTHOe, apCeHaTHOEe TUMbl aHa3POBHOro AbIXaHUS C TEPMUHANBbHBIMU HEOPTraHNYECKMMM
akuentopamu. ALueToreHHble 6akTepun 1 MeTaHOaPXeW, NCMONb3YHoWMNe B KA4ECTBE KOHEYHOMO
akuentopa anekTpoHoB CO2. OpraHnyeckme akuenTopbl 3N1EKTPOHOB NP aHaspPobHOM AblxaHWUK
(cpymapat u ap.). OcobeHHOCTN SNEKTPOHTPAHCMOPTHBIX Lienei aHaspobHbIX MPOoKapmoT.
BpoxeHune. OnpeneneHne noHaTua ?6poxeHune?. VicxoaHble cybcTpaThbl M akLenTopbl 9N1EKTPOHOB B
npouecce 6poxeHnst. OCHOBHbIE MPOAYKTbI Pa3NNYHbIX 6poXeHuiA. [yt cOpaxnBaHns yrneBonoB.
Cynbba nupysata ? ocHoBa pa3Hoobpasust TMnos 6poxeHns. Tunbl BPOXEHNA: MONOYHOKMCIOE
rOMO- 1 reTepoddepMeHTaTNBHOE, MACNSIHOKMCIIOe, CIMPTOBOE BpoXeHMs. XapakTepucrmka
MUKPOOPraHNM3MOB, Bbli3blBaOWMX PasnnyHble rpynnbl 6poxeHns. MNpakTnieckoe NpUMEHEHNE 3TX
npoueccoB. POTOCUHTES. NICTMHHASA POTOTPOGOUSA U ?KBA3M-POTOTPOMPUSA? 1 UX pa3NdnS.
OkcureHHast 1 aHoKcureHHas gpotoTpodoust. Mpynnbl POTOTPOPHBLIX BakTepuin. POTOCUHTETUYECKIIA
annapat 6aktepuii. DoTocnHTETNYECKME NUIMEHTbI. CBETOCOBMpPatoWmMe aHTEHHbI U PeaKUMOHHbIE
LUeHTpbl. POTOXMMMYECKME MPOLIECCHI, NexXallme B OCHOBE POTOoCKHTE3a. [1prpoaa 3K30reHHbIX
LIOHOPOB B 6bakTepmanbHOM PoToCUHTE3E. [TeHepaunsi BOCCTaHOBUTENbHbIX S9KBUBAIEHTOB.
KBasu-goototpodoHble apxen. CTpykTypa 1 OyHKLMM (OOTOAKTMBHBIX PETUHANbCOAEPXaLLmX
nMrMeHToB. MexaHn3m co3naHns aneKTPOXMMMYeckoro noteHumnana H+.

naboparopHas pabora (2 4aca(oB)):

Mukpobuonornyecknii aHanm3 MoNOYHOKMCHbIX NPOOYKTOB (Kedup, KorypT, cMeTaHa 1 ap.).
Mwukpockonus, 3aprcoska npenaparto. CpaBHeHME nNonyyYeHHbix pesynbtatoB ¢ FOCTom.

Tema 8. Tema 8. [lencrBue xXummyeckmx n ousmyeckmx cpaktopos Ha NPOKapmoThl.
naboparopHasi pabora (4 yaca(oB)):

Xapaktepuctvka BNUsHUS TemnepaTypbl MHKYOUPOBaHMSA Ha XMU3HECNOCOOHOCTb KyNbTypbl
neKapckux ApoXxXKeun.

Tema 9. Tema 9. YyacTme MMKpPOOpPraHU3MOB B NpeBpaLLeHUM BELLEeCTB U SHEeprum B
6uocdepe.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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Broxumnyeckme umknbl yrnepona u kucnopoaa. lNMpoueccol 6ronornyeckoro cesiabiBaHus CO2:
OOTOCUHTE3, XEMOCUHTES, reTepoTpodoHas doukcaums. BknioyeHre B KpyroBopoT yrnepona MetaHa
N MOHOOKUCK yrnepoaa. Ponb MMKPOOPraHM3MOoB B NMPeBpalLeHUN CNoXHbIX 683a30TUCTbIX
OpraHnYeckunx BelwecTB (Lennnosa, kpaxman, NeKTuH, nerHnH n ap.). ObpasoBaHne 1 pasnoxeHne
rymyca, ero 3HadeHve nons nnogopoans rnoysbl. 3batme yrnesonopona us Kpyrosopora B Buae
opraHnyecknx n HeopraHudeckux coeanHeHunin. Kpyrosopot asora. PacrnpeneneHve asorta un ero
COeVHEHUN Ha 3eMmne. dTanbl KPYyroBopoTa asoTa: a3otdumkcauuns (rpynnsl AnasoTpodoos,
CTPOEHMEe HUTPOreHasbl, MEXaHN3M cprKCaLMmn MONEKYNSPHOMO a3oTa, cnocobbl 3aWmnTbl
HUTPOreHasbl OT KMCNOopPOoaa); aMMoHMdIMKaUns (aspobHbIii 1 aHaspobHbIin pacnan 6enkos,
DECTPYKUMSA HYKNENHOBBIX KUCNOT, XMTUHA, MOYEBUHbI U APYTrUX COEOUHEHWI); HATPUGOMKAL NS
(aBTOTPOCPHAS, reTepoTpodoHast, HUTpudMumMpyowmne baktepun, UMMOBUNN3aUNs a3oTa);
OeHnTpudpukaums (aCCUMMNALMOHHAS, OUCCUMUNSLNOHHAS, a TakXXe MUKPOOPraHu3Mbl, Beaylime
9TK npouecchol). buonornyeckuin umkn cepbl U ee coeanHeHnin. OKNCANTENbHbIE Y
BOCCTAHOBUTESNbHbIE 3BEHbS B KPYroBopoTe cepbl. MMKpOOpraHnambl, MpUHUMaroLWne y4actme B
9TUX npoueccax. [pespaleHne coegmHeHnin goocdopa. HanpaeneHne n murpaumsa goocgoopa B
6rocgepe. MrkpoopraHMambl, y4acTBytoWwmMe B KPyroBopoTe gpocdpopa. buonormyeckuii Lmkn
xenesa. MuHepannsaumns opraHmyeckmux CoegMHEeHUN, cogepXallmx Xeneso XeMoopraHoTPOHbIMU
opraHuamamu. OKMCneHne BOCCTAaHOBIEHHbIX COEAMHEHU Xene3a aBTOTPOHbIMU
obnuraTHo-aunaoUNbHBIMM BaKTEPUSIMU U TETEPOTPOHBIMI XeENe30b6akTepusiMu.

Tema 10. Tema 10. B3aumonencrtesme MUKpOOPraHM3MOB C XXUBOTHbIMU, pacCTEHUSIMU U
yenoBEeKOM.

NeKLuMoOHHOe 3aHsiThe (2 yaca(os)):

OCHOBHbIE MOHATUS 3KONOrMM MUKPOOPraHnamMoB. MecToobuTaHns 1 3KONOrMYecKme HIUWK
NpoKapmoT. YPOBHM OpraHn3aLmm XnBo Mmatepun, ndyvyaemble akonornen. MukpobHbie nonynsumm.
Ponb pasnuyHbix goopm otbopa B (oOPMUPOBAHMM NONYASLMOHHOM CTPYKTYPbl MPOKaPUOT.
B3anmocsaab nonynsumin. MukpobHoe cooblecTBo 1 0akTopbl, ONPeaensowme ero passmTme.
MyTn B3anmMonencTens B MUKPoObHoM coobuecTse. [NpoayueHTbl 1 peayueHTbl. MukpobHble
9KOCMCTEMbI, MX CTPYKTYpa 1 goyHKUmKn. Cykueccus B MUKPOOHOM coobiecTse. Tunbl XXM3HEHHOM
cTparernm npokapuor: r-, K- n L-ctpartern. pyrue tunbl ctpatermin. Xapaktep B3auMOOTHOWEHWI B
MUpe NpoKaproT. ACCOLMATUBHBIE OTHOWEHNS: METAbNO3, MyTyannam, CUHTPOMUS, CaTTENN3M,
npoTokoonepaLms, KOHcopuumn, KoMMeHcannaMm. KoOHKypeHTHbIe OTHOWeHMS. [accuBHbIN 1
aKTMBHbIA aHTAroHM3M. AHTUOMOTMKUN 1 BAKTEPMOLIMHBI; MEXAHN3M KX AEACTBMSA. XUWHNYECTBO B
MUpe nNpokapuoT. bakTepnm ak30- 1 sHOoNapa3uTbl baktepuii. MNapa3nTnam kak 06pas XunsHu
HekoTopbIx NpokapnoT. CouunanbHoe noBeneHne 6aktepuin. Cnocobbl Nnepenayn nHpopmauum y
6akTepuin (XMMNYECKNIA, MEXAHNYECKWNIA, ANCTaHTHBINA). Tunbl cuctem ?Quorum sensing? (?KBopym
CEHCUHT?) y rpaMnonoXMTENbHBIX U rpaMoTpuLaTenbHbIX 6akTepuii. YHMBepcanbHas cuctema
?Quorum sensing?, Npu MeXBUAO0BbLIX KOMMYHUKaLMSAX y 6akTepuid. Ponb MeXKNETOYHOM BUAOBOM
KOMMYHUMKaLUMK B XN3HW npokapuoT. Ponb cuctem QS B perynsumm BUO0BbIX CNOXHbIX
9KONOrMYECKNX CMCTEM: NPOKAPMOThLI ? aykaproTbl. BruonneHkn ? cnocob cylectBoBaHUS 6akTepuii.
MukpO6HbIA anonTo3 (NporpamMmypyemMas KnetouHas CMepPTb) U anbTPyn3Mm.

naboparopHasi pabora (6 4aca(oB)):

OnpepneneHne B3aMMOOTHOLWEHNI B B1OTMYECKOM coobwecTBe. OueHka aHTaroHMCTUYECKIMX
CBOICTB nakTtobaumnn n nekapckmx ApoXXen (METOLOM BCTPeYHbIX KynbTyp) 1) MnaHupoBaHmne
akcnepumeHTa. MNMpurotoBneHme nuTaTenbHbIX Cpen 1 MUKPOBMONOrnYecko nocyapl.
Crepunusaumns. 2) 9kcnepumeHT. 3) OueHka pesynbTaTos.

Tema 11. Tema 11. MecTo BUpyCcOnorum B psiay Knaccu4eckux ecteCtBeHHbIx Hayk. lNpeamer
n3y4YyeHus Bupyconornn. CtpoeHue BUpycoB.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KTPOHHEBH
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MecTo BMpyconorum B psy KnacCu4ecknx eCTeCTBEHHbIX HayK. [peaomeT nsyyeHuns Bupyconoruu.
CtpoeHue Bupycos. MpenmeT nsyyeHns supyconormun. Ero ocobeole cBoilcTBa, onpeaensiowme
NMONOXeHWe BMPYCOB Ha rpaHn Mexay X1BOW 1 HeXMBOWN npuponon. MecTo Bupyconorum B psaay
€CTEeCTBEHHbIX HayK. 3Ha4YeHne BUPYCONOrun ns pa3BuTs MeAMUUHbLI U MONEKYNSIPHO Bronornu.
VicTtopusa passutns supyconoruu kak Hayku. [..esaHoecknin (1892), J1édonep n dpow (1898,
awyp), N.Payc (onyxonu Kyp,), 9nepmaH n banr (1908, neliko3bl kyp), ®.TyopT (1915) n
@.0'9penb(1917) bakteprodarn. bepHet n LUneanHrep (30-e roabl), Makc Oenbbptok (1938).
Bynpodo n MN'ygnact (1931, kypuHble aMbpuoHbl), PobuHc n SHaepc (1950, TkaHeBble KyNbTypbl.
NaypeaTbl Hobeneeckux npemuii No Bupyconorun. Vix otkpbitms. CTpoeHne BupycoB. ApXnTekTypa
BMpPYCcOB. HoMeHkNatypa TepMUHOB, ONUCHIBAIOWNX apxXUTEKTYpy. Pasmepbl. Bupycbl nUILEHHbIE
cynepobonoyku 1 BUpYyChl NMetowme cynepobonoyky. Tunbl CUMMETPUM BUPYCHBIX YacTuu. Bupychbl
NMetoLne KOMOUHNPOBAHHBIA TUN CUMMETPUN. Pasnnyms TUNOB CUMMETPUN BUPYCOB MO CTEMNEHN
B3anMooencTeuns 6enka ¢ HyknemHoBOW KUCNOTOIA.

Tema 12. Tema 12. XuMnyeckui coctas BUPYCOB.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Xumnyeckunii coctaB BMpycoB. benku Bupycos. Obwwume cBoitcTBa 6enKoBOA 060N104KN BUPYCOB.
MpowncxoxaeHune 6enkos Bupycos. CTpykTypHble (VP) n HecTpykTypHble (NS) 6enkn. CeolicTBa
BUPYCHbIX 6eNKoB (MONeKynsipHas Macca, CybbeanHUYHbIA cocTaB, CNOCOOHOCTb K camochopke).
CnoxHble 6enkm n nx pyHkumnn. PepmMeHTbl BUPYCOB. Jlunnabl BUpycoB. [poncxoxaeHne nunmoos.
HyknenHoBble kncnotol BUpycos. MonekynsapHas macca HK. Bropudynas ctpyktypa HK. Tunbl
HYKNenHOBbIX KUCNOT BUPYCOB. [NepBuyHas cTpyktypa BupycHbix JHK. BropuyHas cTpykTypa
HYKNEeNHOBbIX KUCNOT BUPYCOB. TWMbl KONbLEBbLIX CTPYKTYP U UX cBoincTBa. MonekynspHble Beca
HYKNEeNHOBbIX KNCNOT BUPYCOB.

Tema 13. Tema 13. Baanmogencteme Bupyca c Knetkou. UHTerpatuBHbi NyTb passuTus
Bupyca. OHKOreHHble BUpYChI.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Baanmopeincteue Bmpyca ¢ knetkon. OCHOBHbIE 3Tanbl B3aUMOOENCTBUNSA BUPYyca C KNETKOW.
Ancopbuunsi BUpyca Ha KneTo4Ho noBepxHOCTW. NpoHNKHoBEHMEe-pa3aeBaHue Bupyca. OCHOBHble
MEXaHN3Mbl MPOHNKHOBEHUS! BUPYCOB B KNETKy. TpaHCcMeMbpaHHOe NPOHNKHOBEHWE BMPYCOB.
Teopus peuenTopHOro sHaoumTtosa. Peannsaums reHetu4yeckom nHgopmaunm (orpaHn4eHns,
HaknagblBaeMble KNEeTKOW Xx035amHa Ha Bupyc. lMNpuHumnbl MopgooreHesa BupuoHoB. MopdhoreHes
060104€4HbIX BUPYCOB. TUMNbl B3AaUMOAENCTBUS BMPYCa C KNETKOW. VIHTerpatuBHbIA NyTb pasBuTus
Bupyca. OHKOreHHble BUpYCbl. BuporeHnsi n ymepeHHbie Bupycbl. Obwas xapakrepuctmka
B3aMMOLENCTBUS C KNETKOW yMepeHHbIx dparos. Mpodbar n MexaHmam ero obpasoBaHus.
Jln3oreHHas koHBepcus. IHOYKLUMS MHTErPUPOBAHHbBIX B KTIETOYHbIA FEHOM YMepPEeHHbIX ¢oaros.
TpaHcoykums. OHKoreHHble Bupychl. Baanmogencteue ¢ knetkon JHK-conepxatmx OHKOreHHbIX
BMpycoB. Baanmopencteume ¢ knetkon PHK-conepxalumx OHKOreHHbIX BUPYCOB.

naboparopHas pabora (4 4aca(oB)):

DKcnepuMeHTanbHoe onpeneneHve TMTpa gara B CyCneH3um BUPYCHbIX YacTUL, METOO0M arapoBbiX
cnoes (MeTon ["pauna) n sKkcneprMeHTanbHoe NccnenoBaHne 0UHOYHOMO LMKNa PasMHOXEHUS
(para.

Tema 15. Tema 14. BupycHbie nHcpekummn. MexaHnm3mbl 3aLLUTbl NPOTUB BUPYCHbIX MHpEKLUI
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

BupycHble nHdpekumnn. OcTpble BUPYCHble MHADEKLNN. XPOHNYECKME BUPYCHbBIE MHOPEKLINN.
MeanneHHble NHAPEKLIMK, Bbi3bIBaEMbIE BUPYCamMu U BUPYcononobHbIMM areHTamu. Bupouapl,
BUpycounabl, Bupodparu. MproHbl, 0TAMYMe NPUOHOB OT KAHOHUYECKMX BUPYCOB. MexaHn3mbl 3awmTbl
NPOTMB BMPYCHbIX MHApeKkunii. MexaHnambl Hecneundoryecko 3awmnTbl. VIHTepgepoH. MexaHn3mbl
crneunguyeckon 3awnTbl. Ponb MMMYHHbBIX peakLumii B MPOTMBOBUPYCHO 3awmTe. MexaHuamsl,
yBOASILME BUPYChI OT 3aLUMTHBIX CU OpraHn3ma.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMNINHBI (MOLYNISA)

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYL,EHTOB P
Tema 1. Tema 1.
BeeneHue.
Mukpobuonorms kak
HayKa. MoAroroska k 2 oTyer
PacnpocTtpaHeHne oT4eTy
MMKPOOPraHn3MoB.
Obwas xapaktepuctuka
1. |n 3Ha4YeHne 4
MMKPOGONOpbl NOYBbI,
BOAbI 1 BO3A4yXa.
MuKpoopraHmamsl B
4 noaroToBka K
HapOOHOM X035ACTBE. pedbepaty 10 pedepat
®dopma 1 pasmepsl
npoKapwuoT.
Tema 3. Tema 3.
CTtpykTypHas
noaroToBka K
opraHmsauuns KoﬂTpoanom 10 KOHTPONbHas
NPOKaPMOTHOW KNEeTKN 1 pabore paboTta
3 |ee oTAeNbHbIX 4
" [KOMNOHEHTOB.
XnMmnyeckuim cocTtas u
OYHKUMKN ee OTAENbHbIX noaroToBka K 5 oTyeT
opraHenn u oTyeTy
KOMMapTMEHTOB.
Tema 5. Tema 5.
PasMHoXeHne n
KneTo4yHas NoaroToBka K
- 4
5 andpdpepeHumpoBka oTyety 2 oTHeT
npoKapuoT B Xo4e
XWN3HEHHOro uukna.
Tema 6. Tema 6. Tunbl
nUTaHNS NPoKapuor.
6. |PocT, passuture n 4 g?fersTOBKa K 2 oTyer
KynbTUBMPOBaHMNE y
NnpoKapwoT.
NoaroToBka K
Tema 7. Tema 7. KOHﬂTpoanOVI 10 KOHTPONbHas
OCHOBHbIE TUMbl paboTta
7. 4 pabote
meTabonuama MOLrOTOBKA K
NpoKapwnoT.
pokap oTyety 2 oT4yer
TeN‘l’a 8. Tema 8. nogroToeka K 5
LeicTBre XMMNYECKMX oTyery orTHer
8. |1 pusnyeckmx 4
(hakTopoB Ha noaroToeka K 10 ecbepar
NPOKapuoTbl. pedoepaty pedbep
Tema 10. Tema 10.
BaaumopeincTteune
MUKPOOPraHM3MOoB C noaroToBka K
10. XMNBOTHbIMMU, 4 oTyety 2 oTHer
pacTeHnsIMn n
4enoBEKOM.
PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%
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Buaobi
N Pasnen Cemectp| HeAens | camocTosTenbHoi (TpyaoemkocTs g‘:ﬂ%’:‘;‘o';‘::;gﬁgz
OvcunnnmHb cemecTpa pa6oThl (B yacax) baGoTs:
CTyLeHTOB

Tema 13. 'I:eMa 13. NOOrOTOBKA K

BaaumonencTsue KOHTPOMNbHOI 10 Kongoanaﬂ
13 [BvPYCa C KneTKoMA. 4 pabore pabota

VIHTerpaTuBHbIi NyTb

pa3BMTUS BMpYCa. NoAroToBKa K 5 oTyer

OHKOreHHble BUPYCHI. oTyety

Ntoro 66

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

B npouecce ocBoeHNs AUCUMNAMHBI UICMONb3YTCS cneayowme obpasoBaTefibHble TEXHONOrK,
cnocobbl 1 MeToabl POPMMPOBAHUS KOMMNETEHLUWIA: NeKUMX, HanncaHne pedepaTos u acce,
nabopaTtopHble 3aHSATUS, OPOPMNEHNE OTYETOB MO NabopaTOPHbIM 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 obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Tema 1. BeBepeHue. Mukpobuonorus Kak Hayka. PacnpoctpaHeHue MUKPOOpPraHU3MoB.
O6uias xapakTepucTuka n 3HadeHme MMKpocpnopbl NOYBbI, BOAbI U BO3AyXa.
MwukpoopraHuambl B HAQpOAHOM X03aUcTBe. Popma U pasmepbl MPOKapPUOT.

OoT4yeT , NpMMepPHblie BOMPOCHI:

KoHcnekT Ha Temy: Obwue npasuna paboTtbl B MMKpobuonornyeckoi naboparopun. TexHuka
6e3onacHocTy paboTbl B MMKpobuonoruyeckoin nabopatopun. O6opynosaHne MUKPobMonornyeckoi
nabopatopun 1 npasuna paboTtbl ¢ HAM. Mukpockonusi. MpuroToBneHve NpenapaToB XnBbIX
MUKPOOPraHnM3MoB. MyKpocKonus B CBET/IOM COOHE: YCTPOMCTBO MUKPOCKOMa, ocBeTutens. Buapl
MUKPOBMONIorMyeckmx npenapartoB. 3apucoBaHHbIe B TETPaAM npenapatbl XMBbIX MUKPOOPraH3MOB:
pasnaeneHHas kanns un otnedatok. O603HaYeHNs Ha PUCYHKaX: yBenM4eHne, Mopgoonorus, 06 bekT.

pedoepart , NpUMepPHbIE TEMBI:

Pedbepar Ha TeMy: Bo3HMKHOBEHME 1 pa3Butme Mukpobronorun. CoBpeEMEHHbIE LOCTUXEHMS
Mukpobuonorun. B pedoepate He06x0ANMMO paccMOTPeTb BONPOChI: MNeproabl pa3sntus
MUKPOBMONOrnN 1 PONb BbIAAILMNXCS PYCCKUX U 3apYOEXHbIX YYEHbIX B €€ CTAHOBNEHUN
(A.NNesuHryk, P. Kox, J1. Nactep, N. Me4yHukos, C.BuHorpanckuim n ap.). OCHOBHblE HanpaBneHns u
LOCTUXEHMS coBpeMeHHo Mukpobuonorun. Hobenesckue naypeatbl. Pedoepar - kpaTkoe
N3N0XEHWE Hay4YHO Npobnembl, pe3ynbTaToB HAY4YHOro UCCNenoBaHMS, COAEPXaWMXCS B OAHOM UK
HECKONbKMX NPON3BEAEHNSX e 1 T. N. ABNseTCs Hay4YHOW paboTo, MOCKONbKY COOepXuT B cebe
3NEMEHTbI HAay4YHOro uccnenoBaHus. ManoxeHne Tekcta u 0ogoopMneHme HeobxoAMMO BbINOMHATb B
cooTBeTCTBMU C TpeboBaHMAMN rocyjapcTBeHHoro ctaHaapta: - FOCT 7.32-20010TyeT 0
Hay4HO-uccnepoBaTtenbckoi pabote. CTpykTypa n npasuna odopmnenus. - FTOCT 7.1-2003
Bubnuorpacuyeckas 3anuce. bubnmorpaguyeckoe onucaxHme. Obwme TpeboBaHUs n Npasuna
coctasneHus. - FOCT 7.80-2000 bubnuorpaduyeckas 3anucb. 3aronosok. Obwue TpeboBaHns n
npaBuna coctasneHus. - FOCT 7.82?2001 bubnuorpadomyeckas 3anmcb. bubnunorpaguyeckoe
OonMcaHne aneKTPOHHbIX PECYPCOB.

Tema 2. Tema 2. I1p06neMb| TaKCOHOMUYECKOro pacrnojioXxeHus NpoKkapuoT u nponcxoxaneHue
XN3HMU. Buopaaﬂooﬁpaaue M coBpeMeHHasi Knaccudomkaumsa npokKapuor.

Tema 3. Tema 3. CTpyKkTypHasi opraHM3auus NPoKapuoTHOM KNETKU U ee OTAeNbHbIX
KOMMOHEeHTOB. XUMUYEeCKU coctaB U PYHKLUUN ee OTAENbHbIX OpraHess1 U KOMNapTMEHTOB.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KTPOHHEBH
B_EPCHTET
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KoHTponbHas pabota NpoBoanTCS B NMMCbMEHHOW (OOpMe B BUAE TECTOBbIX 3a4aHWiA, COCTABNEHHbIX
no pasnenam AUCUUMNANHBI C UCNOMb30BaHNEM CrieumnanbHOro nporpaMMHoro obecneyeHms. Mpumep
KOHTPOsNbHOW paboTbl No TeMe "MoBEPXHOCTHbIE CTPYKTYPbl MUKPOBHBIX kKneTok" a) Mpumepsl
TECTOBbIX 3aaHWIA 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 .

OTHEeT , NPUMEPHbIE BOMPOCHI:

KoHcnekT Ha TeMy: drkcupoBaHHble okpaleHHble npenapatbl. Cnocobbl dprkcaumm npenapartos:
TepMmyecknia, xummdecknin. OCHOBHbIE U KUCble kpacutenu. Okpacka MUKPOOPraHM3MoB Mo
"pammy. 3aprcoBaHHble B TeTpaan OUKCMPOBAHHbIE N OKpaLWeHHble No ['pamy npenapartbl.
O603Ha4yeHnst Ha pucyHke: 06bEKT, yBenmyeHne. BolBoa 0 rpaM-npuHannexHocT NCCreayemMoro
MUKpOOpraHuama. 3ap1McoBaHHble B TeTpaaun npenapaTbl MUKPOOPraHM3MOB C MOBEPXHOCTHLIMU
CTPYKTYypamu 1 BkitodeHusiMu. Obo3Ha4eHne Ha pUCyHKe Kancyn y asotobakrepa, BKNoYeHW
FMKOreHa B kneTkax ApoXxxen n3 poaa Saccharomyces v rpaHynesbl B knetkax 6aktepuii ns poaa
Clostridium, BontotmHa (nonndgoocdoaTos).

Tema 4. Tema 4. eHeTUKa MUKPOOpPraHU3MOB.

Tema 5. Tema 5. PaamHOXeHue u KnetoyHas audochepeHuMpoBKa NpoKapmuoT B xoae
XXWU3HEHHOro uukKna.

OTYeT , NPUMEpPHbIE BOMPOCHI:

3aprcoBaHHble B TeTpaaun KONoHUM cTpentomMmueTos u mukpomuueTos (Trichoderma, Aspergillus,
Penicillium, Fusarium, Chaetonium) n Mumkpockonum nx npenaparos otrne4yatkoB. KOHCNEKT Ha Temy:
Pa3MHoXeHne bakTepuii 3a CHET PenNPOAYKTUBHBIX CTPYKTYP (Ha npumepe akTUHobakTepuii).
3apuncoBaHHas B TeTpaau Mukpockonus aHgocnop Bacillus megaterium. O603HaveHns Ha PUCYHKe:
yBenu4yeHune, o6 bekT, MOBEPXHOCTHbIE CTPYKTYPbI.

Tema 6. Tema 6. Tunbl NnUTaHNA NnpokapuoTt. PocT, pa3sutne U KynbTUBUpPOBaHME NMPOKapPUOT.
OTYeT , MPUMEPHbIE BOMPOCHI:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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KoHcnekT Ha TeMy: Baktepuonormyeckas nocyna. HazsaHue ee oTaenbHbIX BUOOB M NOArOTOBKA K
cTepunuaaumn. YCTPONCTBO aBTOKNaBa, CyWwmnbHOro wkadga. Ctepunmuaaumnst CTeknsiHHO nocyapl 1
MEeTaNMYeCKNUX MHCTPYMEHTOB, HEOOX0AMMbIX B MUKPOBOMONOrMyeckoi npakTuke. MNMutatenbHole
cpenbl (MMA, KI'A, cpena Nayse, cpena Haneka, oudoepeHumanbHo-gmnarHocTmyeckme cpeapl n
ap.). MpuHUMnbl cocTaBneHns NUTaTenbHbIX cpen ANns KynbTUBMPOBAHMUS MUKPOOPraHnamoB. OTYeT o
BbINONHEHUN nabopaTopHo paboTbl (CMbIBblI C 06 bEKTOB OKpYXatoleii cpefbl): Mponuncu
nuTaTeNnbHbIX CPel, MCMONb3yeMbIX B paboTe, cxeMa aKCrnepuMeHTa ¢ yKkasaHMeM MEeTo0B NoceBa
MUKPOOPraHM3mMOoB, ornncaHne KONOHWIA MMKPOOPraHM3MOB Mo nnaHy, pe3ynbTtat noacyeTa KoNoHUiA
Ha Yawkax NeTpu, BbIBOL O MUKPOOMONOrM4eckoM COCTOSIHMM 0O bEKTOB OKpYyXatollel cpelbl,
3apucoBaHHbIe B TETPAAN KOMOHMN MUKPOOPraHM3MOB 1 MUKPOCKOMNUSI, 0603HAYEHNSI Ha pUCYHKaXx
(06bekT, yBeNM4YeHne, MeTo OKpawWwmBaHus 1 ap.).

Tema 7. Tema 7. OCHOBHbIe TUNbI MeTabonnama NpoKapuor.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

KoHTponbHas paboTta NpoBOAMTCS B NMMCbMEHHOR (DOPME B BUE TECTOBbIX 3a4aHWNiA, COCTABNEHHbIX
no pasfnenam OUCLUUNANHBI C MCNONb30BAaHNEM CMeunanbHOro NporpaMMHoro obecneveHms. Mpumep
TECTOB OTKpbITOro Tna. Mpononxnte opasy. Heobxoanmo BNucatb TONbKO OAHO CNOBO UK
cnosocoyeTaHme. CnoxHocTb 3agaHuin ? 1 6ann. 1) B npouecce coyMapaTHOro AbIXxaHWsi KOHEYHbIM
akLenTopoM 3M1eKTPOHOB BbICTYynaeT . [lpooyKTOM BOCCTAHOBNEHNS SBNSIETCS .2) -
3TO BMI MONIOYHOKMCNOro OpOXeHNs, MPU KOTOPOM KOHEYHBIMI NPOAYKTaMU, KPOME MOJIOYHOM
KWUCNOTbI, ABASKOTCH YKCyCHAs KMUCNOTA, YrNekKUcnbli ras, ataHon, aueTtoH u ap. 3) CoBOKYnHOCTb
MeTabonmyeckmnx NPOLECCOB pacnana BELWEeCTB B KNeTke, NPOTEKAIOWMNX C BbICBOOOX AEHNEM

SHeprun B Buge Tenna v B suae AT®, Ha3biBaeTcs . 4) KntoueBon dpepMeHT CNnMpTOBOro
OpOXeHUS, KOTOPbIV KaTanmanpyeT NpeBpaLleHe NMPOBNHOMPALHOM KMCNOTbl B aueTanbaerng, - 310

. 5) MNpwu okcureHom POTOCUHTE3E OHOPOM 3NEKTPOHOB BbICTyNnaeT . 6) B npouecce
paboTbl OblXxaTeNbHOW Lenn y 6akTepuin NponcxoamnT noTpedbneHne NpoToHOB Ha CTOPOHE
MeMbpaHbl 1 0CBOOOXAEHNE UX HA CTOpOHe. B peaynbTate atoro npouecca obpasyercs
TpaHCMeMOpPaHHbI NPOTOHHLIA rpaaneHT. 7) NMocnenHUiA KOMNOHEHT aspPOBHON AbIXxaTeNbHOW Lenw,
KOTOPbIV NepenaeT 3/1eKTPOHbl HA MONEKYNSPHbIA KUCOPO4, - 3TO . 8) lNpouecc

npeobpa3oBaHNs CBETOBOW SHEPrM B BUOXMMNYECKM OOCTYNHYO aHeprmnio AT u
BoccTaHoBuTenbHyto cuny HALL(P)H2, n cBA3aHHbIA C 9TUM CUHTE3 KNTETOYHbIX KOMMOHEHTOB,
Has3blBaeTCs . 9) OCHOBHOW NUIMEHT POTOCUHTETUYECKOr0 PeakLUMOHHOrO LieHTpa y nyprypHbIX
N 3eneHbIx bakTepui - . 10) B npoueccax cynbdaTHOro n CepHOro AbixaHus NpoaykToM
BOCCT@HOB/IEHMSI KOHEYHbIX aKLEenTOPOB SNEKTPOHOB SABNSETCS . 1) B npouecce xene3Horo
[bIXaHV$s1 KOHEYHbIM aKLLeNTOPOM 31EKTPOHOB BbICTyNaeT . pooykTOM BOCCTAHOBNEHNS
aBnseTcs .2) ? (POTOCMHTETMYECKMNE MUTMEHTbI MPOKaPUOT, KOTOPbIE OnpenensoT
MypnypHY0, KOPUYHEBYHD, PO30BYIO 1 OPAHXEBYIO OKpaCKM nypnypHbix 6akTepuii. 3) COBOKYMHOCTb
MeTabonmyeckmnx NpoLeccoB BMOCUMHTE3A BEWECTB KNETKN, Ha3blBaEeTCH . 4) Kntouesoi
PEPMEHT MONIOYHO-KNCNOrO BPOXEHUS, KOTOPbIV KaTanmanpyeT NpespaLieHe NMpPoBNHOMPaLHOW
KWUCNOTbI B MOMIOYHYIO KUCIOTY, - 9TO . 5) baktepuu, onsa KOTopbIX XapakTepeH OKCUIeHHbIN
poToCuHTES, - 3TO . 6) PepMeHT, KOTOpbI B aHa3POOHON AbixaTeNbHOW Lenn CnyXnT
PYHKLIMOHANbHBIM aHANOroM LIUTOXPOMOKCUAA3bl a3pOOHON AbixaTeNbHOM LEenu, - 3T0 .7)
MpoLecc nony4yeHns aHeprum B NpoKaproTUYECKOW KneTke, Npu Kotopom ATD obpasyeTtcs B xone
aHadpOOHOro OKNCNEHMS OpPraHMYecKux cybcTpaToB B peakumsax cybcTpaTHOro qoocopunmpoBaHus,

- 310 . 8) OCHOBHOW NMUIrMEHT POTOCUHTE3A ranogUbHbIX apxen ? . 9) B npouecce paboTbl
IbIxaTenbHOW Lenn y baktepuii nponcxoant notpebneHme NpoToHOB Ha CTOPOHEe
MeMbpaHbl 1 0CBODOXAEHNE VX Ha CTOpOHe. B peaynbTate atoro npouecca obpasyercs

TpaHCMeMOpaHHbIV NPOTOHHLIA rpaaneHT. 10) B aspobHOM AbixaHUy KOHEYHbIM akLEeNTOpOM
9NEeKTPOHOB BbiCTynaet

OTYeT , MPUMEPHbIE BOMPOCHI:

KoHcnekT Ha TeMy: Munkpobronornieckunii CoctaB KMCIIOMONTOYHbIX NPOAYKTOB (Kedoup, MoryprT,
cmeTaHa u ap.). OT4eT 0 BbiNONHEeHMM nabopaTopHoi paboTbl: XO4 OKpaLMBAHNS, 3apUCOBaHHas B
TeTpaan MUKPOCKONUS MUKPONOPbI KUCIIOMONOYHbIX MPOAYKTOB, 0603HAYEHMS HA PUCYHKAX
(06beEKT, yBENMYEHME, METOL OKpaLLMBaHNS 1 Ap.). BbiBOA 0 COOTBETCTBMM MUKPOGONOPHI
3aaBneHHon Ha ynakoske n [OCTy.

Tema 8. Tema 8. [lenctBue XMummyeckux n comanyeckmx oakTopoB Ha MPOKapMUOThI.
OTYeT , NPUMEPHbIE BONPOCHI:
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KoHcnekT Ha TeMy: Mukpobuonornyeckuii aHanna no4ysbl. MeTon noYBeHHbIX KOMOYKOB. Moces
06pa3LoB NoYBbl METOAOM NpenenbHbix pas3seneHnii. OT4eT o BbiNoNHEHMN nabopaTopHol paboThl
(MMKPOBMONOrMYecKmnin aHanmn3 NoyBbl): NPOMNUCK NUTaTENbHbIX CPEen, NCMoNb3yeMblx B paboTe, cxema
9KCMeprMeHTa C ykasaHneM MeTod0B NoceBa MUKPOOPraHM3MOB, ONnvMcaHne KONnoHWn
MVKPOOPraHnU3MOB Mo nnaHy, pesynbTar nogcyeta KONoHWn Ha vawkax eTtpu, BbiBOS O
MUKPOBMONOrMY4ECKOM COCTOSIHUN, KA4YECTBEHHOM U KONMYECTBEHHOM COCTaBe MUKPOMIOPbI MOYBbI,
3apVCOBaHHbIE B TETPAAUN KONOHNM MUKPOOPraHW3MoB (MUKPOMMLETOB, bakTepuii, akTMHobakTepuii)
N MUKpOCKonus, 0603Ha4YeHNs Ha pUcyHkax (06EKT, yBENMYEHME, METOL OKPaLMBaHNA 1 4p.).
pedpepat , NPUMepPHbIE TEMbI:

Pegoepart Ha TeMy (no Bolibopy) 13 pasgena "[eicTBrne XMMNYECKMX 1 onan4eckmnx goakTopoB Ha
MUKpOopraHuambl". Pedoepar - KpaTkoe U30oXeHne Hay4YHon npobnemMbl, pe3ynbTaToB Hay4YHOro
nccnenoBaHus, cogepXatmxcs B 04HOM UM HECKONbKNX NPON3BEOEHUSX ngen n 1. n. gsngercs
Hay4HoW paboToil, MOCKONbKY COAEPXMT B cebe 3eMeHTbl Hay4YHOro nccnenoBaHus. MianoxeHue
TekcTa n odpopmneHne HeobxoanMOo BbINOMHATL B COOTBETCTBUM C TPEOOBaHNSIMU roCyAapCTBEHHOMO
ctaHgapTa: - FOCT 7.32-2001 OT4eT 0 Hay4HO-UccnepoBatenbckoi pabote. CTpykTypa 1 npasunna
ocpopmneHus. - FTOCT 7.1-2003 Bubnuorpaduyeckas 3anucb. bubnmorpadmyeckoe onvcaHue.
Obwwe TpeboBaHmsa 1 npaeuna coctaeneHus. - FTOCT 7.80-2000 bubnuorpaduryeckas 3anuco.
3aronosok. Obwme TpeboBaHust U npasuna coctaeneHus. - FTOCT 7.82-2001 bubnuorpaduryeckas
3anucb. brubnuorpadpmyeckoe onncaHne aneKTPOHHbIX PECYPCOB.

Tema 9. Tema 9. YuyacTme MMKpPOOPraHu3mMoB B NMpeBpaLLEHUM BELLLEeCTB U 3Heprumn B bmocdepe.

Tema 10. Tema 10. Bsaanmonencresme MUKPOOPraHM3MOB C XXUBOTHbIMU, PaCTEHUSMU U
YyenoBEKOM.

OTYeT , NPUMEPHbIE BONPOCHI:

KoHcnekT Ha Temy: OueHka aHTaroHMCTUYECKUX CBOMCTB (METOLOM BCTPEYHbIX KyNbTyp) 1
AHTMONOTUYECKOW aKTUBHOCTM aKTMHOMMLETOB (METOAOM arapoBbix 6110k0B). OTYET O BLINONHEHWM
nabopatopHoi paboTbl: NPONUCK NUTATENbHBIX CPeq, NCNONb3yeMbIX B paboTe, CxemMa aKCnepmMeHTa
C yKasaHnem MeToA40B NOCEBA MUKPOOPraHM3MOB, ONMCaHMEe NONYYEeHHOro peaynbTtaTa
(3apucoBaHHble B TeTpaau Yawku [Netpu nnm dpotorpadomm), BbiBo4 06 aHTaroHUCTUYECKOW
aKTUBHOCTW UCCnenyeMbiXx MUKPOOPraHN3MOB.

Tema 11. Tema 11. MecTo BUpyconorum B psaay Knaccm4yeckmnx ectecTBeHHbIX Hayk. MNMpenmer
n3yyeHus supyconorun. CtpoeHue BMpycos.

Tema 12. Tema 12. XuMuyeckuimn coctaB BUpPYCOB.

Tema 13. Tema 13. BaauMmonencteme Bupyca c Knetkon. UHTerpaTtueHbIN NyTb passButus
Bupyca. OHKOreHHble BUPYCbl.

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.

OTHEeT , NPUMEPHbIE BOMPOCHI:

KoHcnekT Ha Temy: OKcnepuMmeHTanbHoe onpeneneHne tTutpa ara B CyCneH3mm BUPYCHbIX HacTul,
METOOOM arapoBbix Cnoes (MeTon [ pauna) n aKcrnepuMeHTanbHOe nccnenosaHe 0AMHOYHOro Luukna
pa3MHOXeHus dpara. OTyeT: cxema aKcrepuMeHTa, onucaHmne xona paboTbl, KprBasi 3aBMCMMOCTH
TMTP doara / Bpems.

Tema 15. Tema 14. BupycHbie nHcpekumn. MexaHnM3mbl 3aLLLUTbl NPOTUB BUPYCHbIX MHpEKLUN
Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 3K3aMeHy:

Bonpockl no Mukpobronorum

. MpeameT 1 3apaum Mukpobuonoruun. Ictopus passutus MuKpobronoruu.
. POpMbl 1 pasmepbl MPOKapPMOT. DKI0CKENET U SHOOCKENET NPOKapUOT.

. KnetouHble CTEHKM rpamMnonoXnTenbHolx 6akTepui.

. KnetouHble cTeHkn rpamoTpuuaTenbHbix akTepuii.

. MNapakpucrtannnyeckme noBepxHOCTHbIE S-CIOW.

. MpoTonnacTbl, cdoeponnacTbl 1 L-coopMbl bakTepuii.

. KneTo4Hble CTeHKN apxen n nx CTpykTypa.

. [lokpOBbI NPOKAPNOTHOM KNETKN (Kancyrbl, 4eXnbl, CIM3UCTbIE CIIOW).

9. Llenntonocomel, rmaponmMcoMbl, WnMbl, 3KCTPaLENNONSAPHbIE ra3oBble HannoHsbl.
10. XKryTukun, nx ctpoeHue.

11. ®uMbpPMM rNaBHOro N aNbTEPHATMBHOIO THMOB.

12. Lintonnasmatnyeckas membpaHa bakrepwuid. llunnasl. CTpoeHme.

13. Lintonnasmatnyeckas membpaHa apxei. Jlunuasl. CTpoeHme.

14. ['eHOM NPOKapVOTHON KNEeTKN.

0O NO OB~ WN =
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15. Mnaamnabl, 1IS-anemMeHTbl, reHHble KacceTbl, OCTPOBA NATOre€HHOCTH.
16. KBasu-aykapmotuam y baktepuii.

17. [NpoTeocoMmbl, ferpanoCcomsbl, WanepPoHWHbI.

18. Bakyonu, aHaMOKCMCOMbI, ra30Bble BE3UKYSIbl, MArHETOCOMbI, SHTEPOCOMbI.
19. 3anacHble BelwecTsa NPOKAPUOTHON KNETKMU.

20. Untonnasmarmyeckne MUKPOKpUCTanbl.

21. Mnwesbie NOTPeOHOCTM NPOKAPUOT.

22. [NvtatenbHble cpenbl, Ans KynbTUBMPOBAHUS NPOKapPUOT.

23. KynbTnBmposaHue (nepnoanyeckoe, HenpepbiBHOE) 1 POCT MPOKapuoT.
24. TpaHCnopT NUTATENbHbIX BELWECTB B MUKPOOHYIO KNETKY.

25. XapaktepucTrka Tnos metabonmama npokapmor.

26. Cnocobbl Nony4YeHns 3HEPrMn MUKPOOPraHnaMamu. @opMbl KNETOYHON SHEPrUn; NyTN ee

0bpas3oBaHus.
27. bpoxeHue. Myt cbpaxmnBaHns yrneBofoB. TUnbl 6poXeHMsI.

28. AapobHoe apixaHue ¢ MCnonb30BaHMEM BbICOKOMONEKYNSPHBIX OPraHn4YeCckux BELECTB B

Ka4yecTBe MCTOYHMKOB SHEPrUN.
29. ONeKTPOHTPAHCMOPTHbLIE LIenu U NX 0COBEHHOCTM Y MPOKApPMOT.

30. AHaspobHoe AbixaHue. [LoHOpbl U akLenTopbl 9NeKTPOHOB. Tunbl aHAa3PO6HOro AblXaHUs.

31. dotocuHTes. VIcTnHHaa dpotoTpodus 1 "kBasn-goTotTpoduns”.

32. OkcureHHas 1 aHOKCUreHHas ooToTPOUS N UX Pasnnyus.

33. doTocmHTETMYECKUIA annapaT NpoKapuoT.

34. KBasn-gooToTpOdOHbIE apXew.

35. YrnepogHas astoTpodoms. Lnknbl n nytn accumunaumm CO2 y npokapuor.
36. Obwee npenctaBneHMe 0 CUHTE3€ OCHOBHbIX BMOMNONIMMEPOB MUKPOBOHOI KNEeTKK.
37. Perynauns metabonmama y npokapuor.

38. lNpaBmna n TepMrHbI HOMEHKNATypPbl.

39. HanpasneHus B cuctematmke npokapuor.

40. PeHOTUNNYECKNIA NOAXOA N HYMEPUYECKas cuctemaTmka.

41. eHocucTemaTnka 1 xemocuctemaTuka.

42. dunoreHeTNYeCKNin NOAX0L B CUCTEMATUKE.

43. drnoreHnsa opraHM4yeckoro Mupa: Tpu gomeHa - Archaea, Eucarya, Bacteria.
44. ['vnoTtesa 0 NPOUCXOXAEHUN XU3HWN.

45. BaxHenwmve oTan4mTenbHble NPU3HaKM NPo- 1 3yKapuor.

46. CoBpeMeHHas knaccugomkaumsa npokapuot. [JomeH Archaea.

47. CoBpeMeHHas knaccugoukaumsa npokapuot. [JomeH Bacteria.

48. XapaktepucTtuka oTaenbHbIX rpynn MUKPOCKOMUYECKNX 3yKapuorT.

49. CneunanmsnpoBaHHbIE NOKOSWMECS POPMbI MPOKAPUOT.

50. OHpocnopa, cTannm ee 06pas3oBaHUS.

51. 3penas sHOocnopa, ee CTPOEHNe, MyCKOBOW MEXAHW3M NPopacTaHus.

52. LinctononobHble NoKoAWMECS KNEeTKM NpokaproT. HekynbTnBMpyeMble OOPMbI.
53. PaaMHOXeHNe HakTepuii 1 apxei ¢ MPOCTbIM LIK/IOM Pa3BUTKSI.

54. Pa3aMHOXeHNe HakTepuii 3a cYeT penpoayKTUBHbLIX CTPYKTYP.

55. PaaMHOXeHNe HakTepuin CoO CNOXHbBIM LIMKIIOM Pas3BUTKSI.

56. deHoTUNKMYECKASA, FEHOTUNMYECKas, nonynsaumoHHas n agantaumMoHHasa N3MeH4YMBOCTb

npoKapwoT.

57. Fopu30oHTasNbHbI TPAHCMOPT FEHOB Yy MPOKAPWUOT: KOHblorauus, TpaHCOyKUNS, CeKCayKUms,

TpaHcoekums, TpaHcgopmMaLms.
58. [lenctere Ha MMKPOOPraHn3Mbl lyYUCTOM SHEPrun, PpaamnoBOnH, ynbTpaseyka.
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59. [eicTere Temnepatypbl U pH Ha MUKPOBHYIO KNeTky.

60. AKTMBHOCTb BOAbl, OCMOTUYECKOE AaBieHne 1 rmgpoctaTtnyeckoe AasneHue.
61. [eicTBre Ha NPOKApMOT aHTUMUKPODOHbIX BELWECTB.

62. AccoumaTnBHble B3aMMOOTHOLWEHNS B MUPE NPOKapuoT.

63. KOHKYypeHTHble B3aMOOTHOLWEHNS. [aCCUBHbIA 1 aKTUBHbIA aHTAroOHNU3M.
64. XVWHNYeCTBO 1 NapasnTM3M B MUPE MUKPOOPraHN3MOB.

65. CoumanbHoe noBefeHne 6akTepuii.

66. Cuctema "Quorum sensing" y npokapuor.

67. BuonneHku - cnocob cywecTBoBaHNS bakTepuii.

68. MyKpOOHbI anonTo3 1 anbTPyusM.

69. PasnnyHble GoopMbl CMMOMO3a MPOKAPUOT C HA3EMHbBIMU XMBOTHBIMU.
70. CumbuoTmnyeckme accoumaumm npokapmoT ¢ BOAHBIMU XMNBOTHbIMU.
71. B3anMoOTHOLWEHNS MUKPOOPraHN3MOB C PACTEHUSIMUA.

72. HopmanbHasa Mukpodgonopa opraHu3ma 4yenoseka.

73. MNMpokapuoTsl - BO36yamTenm 3abonesaHunii 4enoseka.

74. [NpokapunoTbl B BOOHbIX 9KOCUCTEMAX (03epa, PeKn, OKeaHbl).

75. MykpoopraHm3ambl NoYBbI.

76. bnoxummnyeckumin uukn Kncnopoda v yrnepona.

77. KpyroBopoT asora.

78. NpeBpaleHne coenmHeHnin oocgoopa u cepbl.

79. lNpeBpalleHre coeaHEHNA Xenesa.

80. MukpoopraHnambl B HAPOOHOM XO3SNCTBE.

Bonpockl no Bupyconorunu.

1. MecTo BMpYyCOnorum B psifly eCTECTBEHHbIX HAaYK. 3HAYEHME BUPYCONOrnn ANs MEQULMHBI U
MONEKYNSAPHON BUPYCONOTUN.

2. NpenmeT n3yyeHus supyconormun. Ero ocobble CBONCTBa, ONpenenstowme nonoxeHne BMpycoB Ha
rpaHn Mexany XmBOW N HEXMBOW NPUPOLON.

3. Obwasn xapakTepucTnka NM30reHHon KOHBEPCUI 1 ONyXONEBO TpaHcopMaLmu.

4. Bupoungbl, BUpyconabl 1 BUPYCbI-caTennnTbl. BoiabiBaeMble nMn 3abonesaHms. CTpyKTypa.
CsolicTBa.

5. JlnsoreHHas koHBepCUS.

6. Banmopeictemne ymepeHHbix goaros ¢ 6akTepuanbHOi KNeTkoid.

7. OHkoreHHble Bupycbl. OHkoreHHble IHK-conepxalwme Bupychbl.

8. ALcopbums Bupyca Ha KNneTo4Hon NoBepxHOCTW. MNMoHATE O peuenTopax 1 aHTMpeLenTopax.
9. OHkoreHHble Bupycbl. OHkoreHHble PHK-cogepxaline Bupychbl.

10. lNpoHnKHOBEHME BUpYyCa B KNETKY MyTEM peLenTopHOro aHAoLMTOo3a.

11.0rpaHnyeHus, HaknaabiBaeMble KNeTKOW-X035IMHOM Ha BMPYC U Tpebytolme oT Bupyca
crneunanbHoro doepMeHTHOro obecneyeHunst TpaHcKpUnuMm/penankaumm smpyca.

12.C60opka 6e3060104€4HbIX BUPYCOB CO CNUPaNbHbIM TUMIOM CUMMETPUN.

13.I'MNoTEe3bl NPOMCXOXAEHUS BUPYCOB. VX 3Ha4YeHne ans BolpaboTku cTpaTterum n TakTnkm 60pbbebl
C BMPYCHbBIMU NHCPEKLIMSMNA.

14.MopcporeHe3 BMPYyCOB C MKoOCasgpn4eCknm Tmnom CMMMETpnn n BMpycos CO CMeLlaHHbIM TUMNOM
CMMETPUN.

15.MexaHun3mbl, yBogsawme BUpPYyCbl OT AENCTBUSA 3aLNTHBIX (0aKTOPOB OpraHn3ma.
16.MopdboreHe3 060104€4HbIX BUPYCOB.

17.MexaHn3M NpoTUBOBNPYCHOrO OENCTBUS NHTEpPdOepoHa Nepeoro Tuna.

18.Tvinbl B3anMoLencTenNs BUpyca C KNeTkon B 3aBUCUMOCTM OT UCX04a 3TOro B3aMMOOEeNCTBUS.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Ctpanunua 21 n3 27. il YHITI

S OEMALIGH



Mporpamma aucumnnuHbl "Mukpobuonorus supyconoruns”; 06.03.01 buonorusi; LOUeHT, K.H. (BoueHT) ApynnunHa O.P.

19.Tunbl B3aMOOENCTBNS BMPYCa C OPraHN3MOM B 3aBUCMMOCTM OT ANUTENIbHOCTU NpebblBaHNS
BUpYCa B OpraHn3me.

20.ApxuTekTypa BUpycoB. HomeHknaTypa TepPMUHOB, UCMONb3YEMbIX 4151 ONNCAHNS apXUTEKTYpbI
BYPUOHOB.

21.CTpykTypHbIE 6enkun Bupycos. CeoiictBa. CnocobHOCTL K arperaumnm.

22.MpuoHbl. CTpykTypa. CBolicTBa. 3aboneBaHnsl, Bbi3biBAEMblE NPUOHAMM.
23.MpoHMKHOBEHMNE BUPYCa B KNETKY MyTEM NPSIMOI NeHeTpauun nna3maTtnyeckon MeMobpaHobi.
24. MexaHn3M NpPoOTUBOBUPYCHOIO OENCTBUSA MHTEPdOEPOHA BTOPOro Tuna.

25.YMepeHHble bakTeprodparu. x B3anMoaencTamne ¢ knetkamm 6aktepuil.
26.BrpyneHTHble 6akTepuodoaru. Ix B3aaumMoaencTemne ¢ knetkamm baktepuii.
27.MopdhoreHe3 060104€4HbIX BUPYCOB.

28.CnoxHble 6enky BUPYCOB, COYHKLNN.

29. MexaHn3Mbl Hecneundnyeckon 3alwmnTbl KNETOK (OpraHnama) oT BUPYCHON NHADEKLINN.
30. MexaHn3M crneunpu4eckon 3awmnTbl opraHmaMa oT BUPYCHON MHADEKLINN.

31. OHK supycos. CeoiircTaa.

32. PHK Bupycos. CsoncTea.

33. OcHOBHblE BEXU CTAHOBNEHUS BUPYCONOrnn Kak Haykum, CBA3aHHble C UMEHaMI N3BECTHbIX
Y4Y€EHbIX.

7.1. OcHOoBHas nuTeparypa:

Mukpobuonorvs B onpeneneHnsx n nnaocTpauunsx, 3axapoea, Hatanus NeopruesHa;BeplunHuHa,
BanenTtuHa MBaHoBHa;nbnHckas, Onbra HukonaesHa, 2012r.

Mwkpobuonorus, Hetpycos, AnekcaHap ViBaHoBny;KotoBa, puHa BopucosHa, 2007r.
O6bwas mukpobuonorus, Hetpycos, Anekcanap VeaHosny;KoToBa, NpuHa BopucosHa, 2007r.

Mukpobuonorus, FocmaHoB, Paync MocmaHosuy;ManuynnunHd, Anbbept Kamnnosuy;Bonkos, Anu
Xapucoswuy;bparnumoa, Anbcoust MicnamosHa, 2011r.

Mwukpobuonorus n ummyHonorus. MNpakTnkym [OnekTpoHHbIA pecypc] : y4eb. nocobue / P. T.
MaHHanoBa - M. : TOOTAP-Meaua, 2013. - 544 c. - 9bC 'KoHCynbTaHT cTyaeHTa'. -
http://www.studentlibrary.ru/book/ISBN9785970427507 .html

Mukpobuonorus, BUpyConorns: pykoBoACTBO K NPaKTUYECKMM 3aHATUAM [ONEeKTPOHHbIA pecypc]:
y4eb. nocobue / 3epes B.B. [u ap.]; non pea. B.B. 3sepesa, M.H. boityeHko - M. :
FS0TAP-Megnuna, 2015. 360 c. - 9BC 'KoHcynbTaHT cTyaeHTa' - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970434956.html

Areesa, E.C. Obwas 6uonorust 1 MMKpobuonorms: MeToan4eckne ykasaHusi no opraHnsaumm
nabopaTopHOii 1 caMoCTOoATENbHOW PaboTbl. [DNeKTPOoHHbIN pecypc]. - MiBaHoso : UTXTY, 2012. - 64
c. - 9bC NaHb'. - Pexxum goctyna: http://e.lanbook.com/book/4541 ? 3arn. ¢ akpaHa.

Cboiiyakos, B.B. ®duanonorus n 6noxmmms MUKPOopraHMa3moB: B KH. Mukpobronorns ¢ ocHoBamu
3NMOEeMMONorMn N MeTogamMm MUKPOBMONOrnMYeckmx uccnenoBaHmnin [SnekTpoHHbI pecypc] /
Co6oiiyakos B.B. 2011. - 608 c. - 3bC 'KoHcynbTaHT cTyaeHTa'. - Pexxum goctyna:
http://www.studmedlib.ru/ru/doc/ISBN9785299004045-SCN0005.html

KpacHoneposga, 0. 0. Mukpobuonorus [SnekTpoHHbIii pecypc] : y4eb.-metoq. nocobue / HO. HO.
KpacHoneposa, H. A. inbuHa, H. M. Kacatkuna, H. B. Byrepo. - M.: ®JIMHTA: Hayka, 2011. - 143
c. - 9bC '3HaHuyM'. - Pexxum goctyna: http://znanium.com/bookread.php?book=455830

Mo3zpnees, O.K. MeauunHckas Mmukpoburonorus: yiebHoe nocobue [SnekTpoHHbIl pecypc]/ O.K.
Mo3pees, MNog pen. B.W. NMokposckoro. 4-e n3g., ucnp. 2010. - 768 ¢. 9B6C 'KoHcynbTaHT cTyneHTa'.
- Pexxnum poctyna: http://www.studmedlib.ru/ru/doc/ISBN9785970415306-0014/016.html
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MeaunumHckast MUKPoBMOonorusi, BUPyconorus n UMMyHonorus: y4ebHuk. B 2-x tomax. Tom 1.
[OnekTpoHHbI pecypc]/ MNMoa pea. B.B. 3sepesa, M.H. boiyeHko. - 448 ¢. 9BC 'KoHcynbTaHT
CTyOeHTa'.

Pexwum goctyna:

2010. - http://www.studentlibrary.ru/book/ISBN9785970414187.html

2014. - http://www.studentlibrary.ru/book/ISBN9785970429143.htm|

2016. - http://www.studentlibrary.ru/book/ISBN9785970436417.html

MenounumnHckas MMKPobnonorms, BUPYCONorns u MUMMyHonorus: y4ebHumk. B 2-x tomax. Tom 2

[OnekTpoHHbI pecypc]/ Moa pea. B.B. 3sepesa, M.H. boiyeHko. - 480 c. 95C 'KoHcynbTaHT
CTyOeHTa'.

Pexwum goctyna:

2013. - http://www.studentlibrary.ru/book/ISBN9785970425855.html

2014. - http://www.studentlibrary.ru/book/ISBN9785970429150.html

2016. - http://www.studentlibrary.ru/book/ISBN9785970436424.html|

Mwkpobuonorus, BUPyConorus 1 UMMyHONOMs: PyKOBOACTBO K TaO0paTOPHbIM 3aHATUAM
[OnekTpoHHbIN pecypc] / nog pen. B.6. Cboitvakosa, M.M. Kapanaua - M. : TOOTAP-Meana, 2014.

- 320 c. - O9bC 'KoHcynbTaHT cTyaeHTa'. - Pexunm goctyna:
http://www.studentlibrary.ru/book/ISBN9785970430668.html

Obwas Mmukpoburonorust [9nekTpoHHbI pecypc] : y4eb.-meton. nocobue / HoBocub. roc. arp. yH-T.
Buon.-texHon. doak. U3OIT; cocT. J1.A. lutBuHa. - HoBocmnbupck: M3p-so HICAY, 2012. - 136 c. -
OBC 'BHaHnyM'. - Pexum poctyna: http://znanium.com/catalog.php?bookinfo=516019

7.2. lononHutenbHasa nureparypa:

MpakTukym no Mukpobuonorun, Tennep, ExkatepuHa 3enbmaHoBHa;LLnnbHMKOBa, BukTopmHa
Ky3sbMmuHuyHa;lNepesep3esa, [ eHpueTTa BaHoBHa, 2004r.

MeanuunHckas mukpobuonorus, MNosnees, Ockap Knumoswny;Mokposckuid, B. L., 2004r.

Mokosiwwmecs cpopmbl bakTepunit, Maprynuc, AHHa BopucosHa;KypuHerko, Bopuc
Muxannosuy;skosnesa, IMannHa KOpbesHa;MnbuHckas, Onbra HukonaesHa;lWapunosa, Mapraputa
PawwnposHa, 2011r.

BupyneHTHble 1 ymepeHHble darun, KypnHeHko, b. M.;Akosnesa, I". 1O., 2005r.
Mwukpobuonorus, N'yces, Muxann Buktoposud;MuHeesa, Jltoommnna AHaTtonbesHa, 2007r.

KoHTponbHO-n3MepuTenbHbie MaTepuanbl K aucumnnmHe "HactHas Mukpobuonorus. Cuctematuka
MUKpoopraHnamoB", 3axaposa, Hatanuga ["'eopruesHa, 2010r.

MeTonnyeckune ykasaHus no paspaboTke 6aHKOB TECTOBbIX 3a4aHWi Ha npuMepe kypca "Obwas
Mukpobuonorus", 3eneHnxuH, M. B.;Cokonoea, EBreHnst AnekcaHaposHa; abapaxmaHosa, Jleiina
AcxaTtoBHa, 2007r.

Obuwas n nuwesas Mukpobuonorus, HukntnHa, EneHa BnagmmmnposHa;Kusmosa, CeeTtnaHa
HaunbesHa;MyxameTtynHa, Hanns YcmaHosHa;PeweTHuk, Onbra AnekceesHa, 2006r.

Mwukpobuonorus B KazaHckom yHusepcutete, deoktuctosa, Hatanus BnagnummnposHa;nbmHckas,
Onbra HukonaesHa, 2009r.

CoBpeMeHHas nuwesas Mukpobuonorus, Oxewn, Oxermc M;lleccHep, MapTtuH Ox; onbaeH, Oasug
A, 2012r.

MukpobHasa buotexHonorus, Annmosa, Papuaa KawndgosHa;nbuHeckas, O. H., 2007r.

MwukpobHas 6uotexHonorus, Annmosa, Papuaa KawndgosHa;baraesa, TatbsiHa
BagumosHa;BepwuHuHa, BaneHtuHa VBaHosHa;nbuHckas, Onbra HukonaesHa, 2006r.

3yyeHne mopchonorum n LMTonornm MUKpoopraHnamos, 3axaposa, H. I.;4epemHbix, A. B.;Eropos,
C. 10.;nbumHckas, O. H., 2005r.

MpakTukym no Mukpobuonorun, Hetpycos, AnekcaHap VesaHosuy;Eroposa, Mapus
AHatonbesHa;3axapyyk, JleoHna Muxannosuny, 2005r.
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Baktepun poaa Lactobacillus: obwas xapaktepucTtnka n Metoabl pabotbl ¢ HUMK, ApynnnHa, OuHa
PawwnnosHa;®axpynnuH, Pasunb dapunosud, 2014r.

KOoHTpOonbHO-n3mMepuTenbHble Matepuansl K gucumninde "Lintonorns MMKpoopraHn3mos",
Apynnuna, OuHa PawnposHa;VinbnHckas, Onbra HukonaesHa, 2011r.

MonekynsipHas Mmukpobuonorus, BptoxaHos, AHapeit JleoHnnoeny;Pbibak, KOHCTaHTUH
Bsayecnasoeuy;HeTtpycos, Anekcanap eaHosuy, 2012r.

MukpoopraH1ambl B MPUPOLHbIX Cpeaax n Ux yHacTne B B1oreoxnMmyecknx KpyroBopoTax BewecTs,
CenuaHoBsckas, C. KO., 2005r.

2Konorns MukpoopraHnamos, Hetpycos, AnekcaHap VeaHosny;boHy-Ocmonosckas, Enmsaseta
AnekcaHgposHa;l opnenko, Bnagumup Muxannosuny, 2004r.

CoBpeMeHHas nuwesas MMkpobuonorus [9nekTpoHHbld pecypc] / Ox.M. Oxein, M.Ox. JléccHep,
I.A. lonbaeH ; nep. 7-ro aHrn. uaga. - 2-e n3g. (an.). - M. : BUUHOM, 2014. - 886 c. - 3bC
'KoHcynbTaHT cTygeHTa'. - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785996313006.html.

NHpekumoHHble 6one3Hn. ATnac [OnekTpOoHHbIR pecypc] : pykoBoACTBO / YualikuH B.d., Xapnamosa
®.C., Wamwesa O.B., Nonecko N.B. - M. : TOOTAP-Megauna, 2010. - 384 c. - 96C 'KoHcynbTaHT
cTtyneHTa'. - Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785970418109.html.

9Konorms naToreHHblX MMKPOopraHnamoB: YyebHoe nocobue / Kucnenko B.H. - M.:HL MHDPA-M,
2016. - 226 c. - 9bC 'SHaHuyM'". - Pexum poctyna:
http://znanium.com/catalog.php?bookinfo=491466.

OcHoBbl Mukpobuonorum: YuyebHuk / K.A. Mynpeuosa-Bucc, B.IM. OentoxmHa, E.B. MacneHHukoBa. -
5-e naa., ncnp. n gon. - M.: NIl ®OPYM: HULL NHDOPA-M, 2015. - 384 c. - OBC '3HaHuyMm'. - Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=480589.

"ocmaHoB P.IM. CaHmTapHas Mukpobuonorus. [9nekTpoHHbI pecypc] / P.I'. FocmaHos, A.X. Bonkos,
A K. lannynnuH, A.N. N6parmumosa. - Cl16. : NaHb, 2010. - 240 c. - 9BC 'NaHb'. - Pexum goctyna:
http://e.lanbook.com/book/636.

OCHOBbI MUKPOBMONOrUM 1 3KONOrMYeckoin buotexHonorum: YuebHoe nocobme/b.C.KceHohoHTOB -
M.: O ®OPYM, HALL MHD®PA-M, 2015. - 224 c. - OB6C 'SHaHnyM'. - Pexxunm poctyna:
http://znanium.com/catalog.php?bookinfo=482844.

Bupyconorus n 6uotexHonorus: yuebHoe nocobue / dupcos I'.M., Akumosa C.A., - 2-e n3g.,
nononHeHHoe - Bonrorpaa:Bonrorpaackuin TAY, 2015. - 232 c. - 96C '3HaHunyM'. - Pexum gocTyna:
http://znanium.com/catalog.php?bookinfo=615175.

7.3. UHTepHeT-pecypcCbl:

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

National Center for Biotechnology Information - http://www.ncbi.nlm.nih.gov/

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

On-line lectures in microbiology and immunology - http://www.microbiologybook.org/book/video.htm
Todar's Online Textbook of Bacteriology - http://www.textbookofbacteriology.net/

MaH AMeprkaHCcKoe 06WeCTBO KIMHUYECKMX BUPYCONOoroB - http://www.virology.org

8. MarepuanbHo-TexHU4eckoe obecrneyeHue QUCLMUNINHbI(MOAYS)

OcBoeHve ancumnnuHbl "Mukpobronorns Bupyconorus” npegnonaraet UCNoNb30BaHUE CNenyrowWwero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. ObC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY NMPOGUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bMbnnoTeyHom cucteme "KoHcynbTaHT cTyaeHTa" , OOCTYN K KOTOPOW NpenocTaBneH
cTyOeHTaM. OnekTpoHHas bubnmnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctaBnsiert
MONHOTEKCTOBbIV [OCTYMN K COBPEMEHHOW Y4eOHO nMTepaType No OCHOBHbIM OUCLUMANHAM,
N3y4yaeMbiM B MEAMLIMHCKMX 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 0AaPCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX U CMEXHbIX MPasB.

B npouecce ocBoeHNS AuCUMNAMHBI UICNONb3YTCS cneayowme 06pasoBaTeNbHbIE TEXHONOM,
cnocobbl 1 MeTOAbl (OOPMUPOBAHNS KOMMETEHLMIA: HAaNncaHne pedoepartos, NabopaTopHbIe 3aHATUS,
COCTaBNEHNE OTYETOB MO NabopaToOPHbLIM 3AHATUSM, NMPOCMOTP, aHaNM3 1 06CyXAeHNe BULAEO- U
MyNbTUMEANAHBIX MaTEPUANoB, NEKLUUN C MPOCMOTPOM BMAEO- U MyNbTUMEONAHbIX MaTEPManoB
(npeseHTaummn ppt).
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[ns npoBeaeHnst Takmx 3aHATUiIn Heobxoamma Mukpobuonormyeckas ydiebHas nabopaTtopus,
pacxoaHble MaTepuansl (MMTatenbHble cpeapbl, nabopaTopHas nocyna) U MynbTUMeaniiHas
ayoutopus. [ns Tekywero KOHTPons (MpoBeneHNSt KOHTPONbHbIX PaboT, peLweHnst TECTOBbIX
3a4aHunin) HeobxoaMM KOMMbIOTEPHBIA KNacc 1 COOTBETCTBYHOWEE NpOorpaMmMHoe obecneyeHue.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 06.03.01 "Buonorua" n npodounio NOAroToBKN HE NPenyCMOTPEHO .
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