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Mporpamma aucumnnuHbl "Mukpobuonorus, Bupyconorus”; 33.05.01 dapmauuns; fOLEHT, K.H. (ooueHT) 3eneHnxuH M.B.

Mporpammy ovcumnnnHbl padpaboTan(a)(n) OOUEHT, K.H. (aoueHT) 3eneHuxuH I1.B. kachenpa
Mukpobuonorun MOMub otoeneHne coyHoameHTanbHon MegnumHbl , Pavel.Zelenikhin@kpfu.ru ;
3axaposa Hatanus NeoprunesHa ; 3axaposa Hatanus MeoprnesHa

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenbto nekumoHHoro kypca "Mukpobuonorus, BUpyconorust" SBnsieTcst 3HakoOMCTBO C MOCNEAHUMU
LOOCTUXEHUAMU B 06nacT MUKpobuonorun. PaccMoTpeHre coBpeMeHHbIX NpobnemMx MUKpobuonoriu:
B3aMMOOTHOLLEHNI MUKPOOPraHM3MOB Mex .y coboi 1 C ApyruMu opraHnamamm (Bupycamu,
pPacTEHNSIMU, XNBOTHbIMU, YENOBEKOM), 0COBEHHOCTEN KOHCTPYKLIMOHHOIO 1 SHEPreTMYeCcKoro
MeTabonmnama 0CHOBHbIX FPYMN MAKPOOPraHU3MOB, MX NULLEBbLIX NOTPEOHOCTEN, CTPYKTYPHOM
opraHM3aummn NPoKapuoTHON KNeTKW, BUPYCOB M CPYHKLMMN X OTAENbHbIX KOMNOHEHTOB, OE/CTBUS
PU3NYECKMX Y XMMUYECKUX (DAKTOPOB HA MUKPOOPTraHn3Mbl, 0COBEHHOCTM pacnpoCTpaHeHNs
NPOKapuoT B pasnnyHbIx akotonax. MNpunobpeteHne cTyieHTaMy 3HaHW 0 MECTe Hayku O BUpycax B
psioy eCTeCTBEHHbIX HayK, 06 0COOEHHOCTSAX BUPYCOB Kak 06 bekTax nayyeHus
MeLMKO-OMONorMyeckMMm Haykamm, CTPOEHUN BUPYCOB, 06 0COBEHHOCTSAX CTPYKTYPbl BUPYCHBIX
HYKNIEMHOBbIX KACNOT, OTIMYAOWMXCS OT KAHOHNYECKUX HYKNENHOBBIX KMCNOT 1 O
MaKpOMONEKYNSIPHON CTPYKTYpE HEKOTOPbIX FPYn BUPYCOB (PETPOUAHbIE, OHKOr€HHbIE).
MprobpeTeHne 3HaHUIA O MEXaHM3Max PEnnKaLnmn pasnnyHbIX TUMOB FrEHOMOB BUPYCOB,
TPaHCKPUMNLMKN 1 TPAHCNSUMUM BUPYCHbBIX TEHOMOB, a TakXXe 0 (DOPMMPOBaHNM HAAMONEKYNSIPHOM
CTPYKTYypbl BUpyca. [MpunobpeTeHne 3HaHUin 06 0COBEHHOCTSX CTPYKTYPbI MPUOHOB, O TUMax
B3aUMOAENCTBMUSI BUPYCOB C KNETKOW U OPraHnW3MoM, O TUMax BUPYCHbIX MHAPEKLIMIA, MeXaHn3Max
3alMTbl OT BUPYCOB HA YPOBHE KNETKM U OpraHMaMa 1 0 MexaHn3max, yBoASWMX BUPYCbl OT
3alWMTHBIX cUn opraHmama. dopMrpoBaHME MOHUMAHKS OCHOBHbIX NPUHLMMIOB NabopaTopHOi
ONarHOCTVKM 3a60neBaHnii, MEIOLWMX BUPYCHYO MPUPOAY, OCHOBHbIX METOAOB JIEYEHUS U
NpocounakTnkn BUPYCHbIx 3abonesanunii. OueHka BKIaga NpokaproT B MPOLECChl TpaHcgopMaumm
yrnepoaa, Kucnopona, asorta, oocdoopa, xenesa v cepbl. AHaNM3npyoTcs Npobnembi
TakCOHOMMUYECKOr0 PacnonoXeHns 6akTepuii, apxei n BUPYCOB; OCHOBHbIE HANpPaBNeHNs B
cuctemaTvke npokapwroTt. JlaeTcs xapakTepuctuka oTaenbHbIX Fpynn NpokapuoT (6akTepuii n
apxer), aykapuoT (MuKpockonuyeckme rpubsl) n Bupycos. OueHnBaeTcs ponb NPoKapuoT, BUPYCOB 1
MUKPOCKOMUYECKNX FpMBOB B HAPOAHOM XO35IMCTBE U MeanLIMHE.

Llenbto npoBeaeHnst NpakTUYecknx 3aHATMi no aucumnnmHe "Mukpobuonorus, Bupyconorns”
ABNSAOTCS N3Y4eHMEe TEXHUKMN 6Ee30NacHOCTY NPU NPOBELEHNN MUKPOOMonornyeckux paboT B
nabopaTopHbIX (M NPOMbILWIEHHBIX) YCNOBUSX 1 OCHOBHbIX METOLOB MCCNELOBAHNS MUKPOOPraHN3MOB
n Mukpoburonorunyeckmx npoueccos. OcBanBalOTCS METOAbI CBETOBOW M IIOMUHECLIEHTHOM
MUKPOCKOMNWW, MPUroTOBNEHNS1 06 EKTOB K UCCNELOBAHMIO, TEPMMYECKAS U XUMMYEecKas doukcaumm,
OKpPAaCKM BHELWHWX N BHYTPEHHUX CTPYKTYP MUKPODOHOM KNeTKn, BblaeneHns baktepuii M3 06 ekToB
oKpyxatolern cpenpl, NoceBa Ha Xuakue 1 TBepable nuTatenbHble cpenbl, KONMMYEeCTBEHHOro yyeTa
MVKPOOPraHn3MoB B No4Be, BOAE W NULEBbIX NpodykTax. PaccMarpuearoTca NpuUHLMIbLI NOArOTOBKU
K paboTe MMKPOBMONOrn4yecko Nocyabl, COCTABNEHNE XNAKUX U NMNOTHbIX NMUTATENbHbIX CPen ANS
KyNbTUBUPOBAHNS MUKPOOPraHN3MOB, METOAbI UX CTEpUN3aunn, 1 xpaHeHns. CTyoeHTb
VHOMBMAYaNbHO BbINOMHAIOT paboTy, pedynbTaTbl KOTOPO 0OGOPMASAIOTCS B BUIE OTHETA B TETPAAN
nocne Kaxgmaoro 3aHatus. MNapannenbHo NpakTuyeckoi pabote, Ha 3aHATUSX pa3buparoTcs
TeopeTnyeckme BONpockl No ancumnnmHe "Mukpobuonorus, Bupyconorns” n obcyxaatortcs
nofly4eHHble CTyaeHTamn pe3ynbrarhbl.

2. MecTO oMcUMNNHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.24 OucumnnnHbl (Moaynun)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 33.05.01 dapmauust n oTHocuTCs K 6a30BOWA
(obwenpogpeccuoHanbHo) Yactu. OcBanBaeTcs Ha 2, 3 Kypcax, 4, 5 ceMecTpbl.

OucumnnmnHa "Mukpoburonorus n BUpyconorms” siBnsietcs COCTaBHOM YaCTblo COOepXaHus
obwenpogeccmoHanbHoOM NoAroToBkM no cneunansHocTn 31.05.01 "NleyebHoe neno”. Kypc
NOrMYecKn B3aMMOCBA3aH C APYrMMn NpopecCnoHanbHbIMU ONCLUMNANHAMK, HE0OX0ANMbIMU ONS
peann3aunn npoeccrnoHanbHbIX PYHKLNA BbIMyCKHUKA.
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Mporpamma aucumnnuHbl "Mukpobuonorus, Bupyconorus”; 33.05.01 dapmauuns; fOLEHT, K.H. (ooueHT) 3eneHnxuH M.B.

3. KomneteHuuu obyyatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCA crneaylowme KOMNeTeHUNn:

Pacwumndpposka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-1
(0BLwekynbTypHbIE CMNOCOBHOCTBIO K aOCTPAKTHOMY MbIWNEHNIO, aHANU3y, CUHTES3Y;
KOMNeTeHLmm)
FOTOBHOCTbIO pelaTtb CTaHOAapTHbIE 3a4a4u
OMK-1 NpogeCcCMoHanbHOM OeaTeNbHOCTM C UCNONb30BAHNEM
NHCPOPMALIMOHHBIX, 61BNMorpagonyecKnx pecypcos,
(NMpodpeccroHanbHble o 4
KOMMETEHLIN) MeanKo-61onormyeckor n apMaueBTUHECKON TEPMUHONOTUN,
NHPOPMALNOHHO-KOMMYHUKALMOHHbBIX TEXHONOMNA 1 Y4ETOM
OCHOBHbIX TpeboBaHM NHPOPMALMOHHO 6E30MacHOCTY;
OMK-7 FOTOBHOCTbIO K MCMNOJIb30BAHNIO OCHOBHbIX
(IPOOECCHOHANbHBIE (PUBMKO-XMMUHECKMNX, MAaTEMATNYECKIX U NHbIX
€CTEeCTBEHHOHAY4YHbIX MOHATUIA N METOL0B NPU peLleHnn
KOMMeTeHuunn) )
npodbeccroHanbHbIX 3a4ay;
OriK-8 FOTOBHOCTbIO K MEAVNLIMHCKOMY NPUMEHEHWNIO NEKAPCTBEHHbIX
(npodheccunoHanbHbie npenapaTtoB U UHbIX BEWECTB 1 UX KOMOUHaLUWIA Npy pelleHnn
KOMNeTeHLmm) npodbeccrmoHanbHbIX 3a4ay;
MK-11 CMNOCOBHOCTLIO K yHaCTUO B 9KCNEPTM3aX, NPESYCMOTPEHHbIX
(npodpeccunoHanbHble NpW rocynapCTBEHHON pernctpauumn neKkapcTBeHHbIX
KOMNeTeHLmm) npenaparos
MK-12 CMNOCOBHOCTBIO K MPOBEAEHUIO KOHTPOMS KaYecTsa
(npodheccunoHanbHbIe NeKapCTBEHHbIX CPEACTB B YCNOBUSAX 0apMaLeBTUYECKNX
KOMNeTeHLmm) opraHusauuin
MK-13 CNOCOBHOCTBIO K OKa3aHMI0 KOHCYNbTATUBHON MOMOLLM
(NPOECCHOHANbHBIE MeONLMHCKUM paboTHMKaM 1 NOTPebnTeENsM NekapCTBEHHbIX
KOF:M'IeTeHLI.I/II/I) npenapaToB B COOTBETCTBUN C MHCTPYKLMEN NO MPUMEHEHMIO
neKkapcTBeHHOro npenapara
AK-14 FOTOBHOCTbIO K MPOBEAEHNIO
NH MaUWOHHO-NPOCBETUTENbCKOM
(NPOMECCHOHATbHbIE POPMaLIMOHHO-MPOCBETUTENBCKOW paboThbl NO NponaraHae
3[10pOBOro obpasa Xmn3Hu 1 6e3onacHoOCTU
KOMMeTeHuunn)
XMN3HELEeATENbHOCTH
K-21 CNOCOBHOCTLIO K aHanu3y 1 Ny6nmyHOMy NPeLnCcTaBNEHMIO
(MpodpeccmonantHbie Hay4Hon dpa MaLl,eBTI/I‘-IegKOVIyVIHC*)O MayLI,VIFV)I
KoMMeTeHuunn) y P P
MK-22 CMOCOBHOCTBIO K y4acTUo B NPOBELAEHNMN HayYHbIX
(npodbeccmoHanbHble MCCTIeI0BaHNA y P y
KOMreTeHuun)
MK-23 FOTOBHOCTbIO K y4aCTUIO BO BHEAPEHUN HOBbIX METOO0B U
(npodheccunoHanbHble MeToauK B cdoepe pas3paboTku, Nnpom3BoacTea 1 obpateHms
KOMNeTeHLmMm) neKkapCTBEHHbIX CPeacTB
MK-3
(NPOCHECCMOHANbHbIE CMOCOBHOCTBIO K OCYLIECTB/IEHNIO TEXHONOMMYECKMX NMPOLIECCOB
KOMMETEHLM) Npv NPOV3BOACTBE U M3rOTOBNEHWMN NTEKAPCTBEHHbIX CPEACTB
MK-6 FOTOBHOCTbIO K 06€CNEYEHNIO XPaHEHNS NEKAPCTBEHHbIX
(npodhbeccmoHanbHble CPENcTB P P
KOMNeTeHLmm) P
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Mporpamma aucumnnuHbl "Mukpobuonorus, Bupyconorus”; 33.05.01 dapmauuns; fOLEHT, K.H. (ooueHT) 3eneHnxuH M.B.

Pacwuucposka
LLincpp komneteHumu npuobpeTaemMon KOMNeTeHL U
MK-7
MOTOBHOCTbIO K TBNEHWNIO NEPEBO3KU
(NPOCheCCMOHanbHbIE r oe,D,OCTBOC 0 K OCYLECTBNEHMIO NEPEBO3KN NEKAPCTBEHHbIX
KOMMeTeHuunn) P
MK-10 CMOCOOHOCTBIO K NMPOBELEHWNIO IKCMEPTN3bl NEKAPCTBEHHbIX
(npodhbeccmoHanbHble CPELCTB C MOMOLLbIO XMMUYECKUX, BUONOrMYECKHUX,
KoMreTeHuunn) PUINKO-XUMUYECKUX U NHBIX METOL0B
MK-9 FOTOBHOCTbIO K Y4aCTUIO B NpoLeaypax BBO3a NIeKapCTBEHHbIX
(NMpodpeccmoHanbHble cpencts B Poccuickyto denepaumto 1 BbiIBO3a NeKapPCTBEHHbIX
KOMMNeTeHuunm) cpencte n3 Poccurickon denepaumnm

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

- 0COBEHHOCTM CTPOEHUS BaKTEPWiA, apxei N BUPYCOB M (PYHKLIMKN X OTAENbHbIX CTPYKTYP,
- NUWeBble NOTPEOHOCTN MUKPOOPTraHN3MOB,

- Npo6neMbl TaKCOHOMMUYECKOro PacronoXeHWs NPoKapuoT 1 BUPYCOB,

- OCHOBHbIE HaMNpaBNEHNS B CUCTEMATIKE MPOKAPUOT, MPOUCXOXAEHNE BMPYCOB,

- ocobeHHOCTM MeTabonnama bakTepuii, apxei, BUPYCOB,

- POJIb NPOKapPMNOT N BUPYCOB B 3KOCUCTEMAX U 6V|ocq3epe B LI€/1I0OM, a TakXe B HapO4HOM X0341CTBE
n MmeagunumnHe,

- B3aVMIMOOTHOLIEHNS NPOKapMoT Mexay coboi, ¢ aykapruoTamu 1 BUpycamu,

- npasuna TeXHUKn 6e30MacHOCTM 1 NOBEeOEHMS npwn nposegeHnn MI/IKpO6VIOJ'IOFI/I‘-IeCKI/IX pa60T B
na6opaToprlx M NPOMbIWIEHHbIX YCITOBUSAX.

2. NONXEeH yMeTb:
- OPMEHTMPOBATLCSA B CreumanbHOM Hay4yHOM 1 MeTOAMYECKOM nuTepartype no npocuso NoAroToBKM
N CMEXHbIM BOMpocam,

- aHanM3npoBaTb, OLEHMBATb U MPUMEHSATb MOMYyYEeHHbIe 3HAHNSA NPU U3Y4EHUU OPYTrUX AUCUUMIIVH U
B NPOCdpeCCMOHaNbHOM OeATENbHOCTH,

- BE€CTn MI/IKpOﬁI/IOﬂOI'VI‘-IeCKyPO pa60Ty: npurotTaenmeatb nNTaTe/ibHble Cpedbl N PaCTBOpPbI,
6aKTepVIO}'IOI'VI‘-IeCKyPO N XMMNHeCKYylo nocyay, Ctepunn3oBsatb 1 XpaHuTb,

- NPYMEHSTb METOAbl CBETOBOW MUKPOCKOMMM, MOCEBA, BblAENEHNS 1 MCCNELOBaHNSA
MOPAOIOrMYECKMX 1 ON3NONOr0-6UOXUMNYECKNX CBONCTB MUKPOOPraHN3MOB, KY/IbTUBMPOBAaHUS,
KONMYEeCTBEHHOr 0 y4eTa,

- dHaIn3npoBaTb pe3y/ibTaThbl MMKpOﬁI/IO)'IOI'I/I‘-IeCKI/IX nccnenoBaHuin.

3. OONXEeH BnageTb:

- HaBblKaMn NPaKTNYECKON paboTbl B MUKPOOMONornieckorn nabopatopum, BolAENEHNS U
KyNbTMBMPOBAHUS MUKPOOPTraHN3MOB, UX MUKPOBMONOrn4eckoro NCCneaoBaHns.

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

- UICMO/Nb30BATh MOJyYEHHbIE 3HAHMS NMPY U3YYEHUN OPYrUX OUCLUMMIINH, @ TakXXe Npu BbIMONHEHNM
NpakTM4eckux nabopaTtopHbIX 3a4ad, KypcoBbIX U AUMNOMHbIX paborT,

- UICMONb30BaTh MOJyYEHHbIE 3HAHUS B HAyYHO-UCCNeaoBaTenbckoi pabote, npu paboTe B
MeLNLUMHCKUX YH4PEXOEHNSX, HAYYHbIX UCCEN0oBATENbCKUX LEHTPAX, HA (papMakonornyeckmnx
NpeanpusTUsX.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
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Mporpamma aucumnnuHbl "Mukpobuonorus, Bupyconorus”; 33.05.01 dapmauuns; fOLEHT, K.H. (ooueHT) 3eneHnxuH M.B.

Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHnL(bl) 216 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNINHBL: 3a4€eT B 4 CEMECTPE; 9K3aMeH B 5 ceMmecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HUX Tekywas paboTta oueHnsaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNUHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,
Paspen X TPYA0EeMKOCTb

N AdvcunnnunHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeKi‘#:%ﬁszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 1. Mukpoburonoruns kak Hayka.
OcHoBHble nogpasneneHus

1 MUKpobuonorun. MnkpoopraHnambl B
" [npupone. dopma 1 pasmepbl
npokapuoT. MopdoTtunei
naToreHHbix 6akTepuii.

Tema 2. CTpykTypHas opraHusauns
NPOKapUOTHOWM KNeTKn, OYHKLUMK ee
OTOENbHbIX OpraHenn un KoHTponbHas
2. |[kKomMnapTMeHToB. OTANYUNSA OT KNETKK 4 4 0 0 |pabota
aykapuoTt. CTpykTypHas
opraHusaums baktepwuii -
obnuraTHbIX Napa3nToB YenoBeka.

Tema 3. OpraHbl 1 TUMNbl ABUXEHMS
MUKPOOPraHn3moB. Mnunn, XryTnku,
3. [akcuanbHble ounbpnnnbl. Takcuchl.

" |MoaBUXHOCTb NATOreHHbIX
b6akTepwuii. [1BUXeEHNE CINPOXET,
cnupwnn, BUOPUOHOB.

Tema 4. [NponcxoxageHne XusHu,
mup PHK, Bo3HMKHOBEHME
NpoKapuoT 1 ayKaproT. BONIOLUS
naTtoreHHbIX MUKPOOPraHN3MOB.

Tema 5. briopasHoobpasve
MUKpoopraHnamoB. CoBpeMeHHas
crucTemMaTka npoKapmorT.

5. |®dunoreHeTnyeckas u knoyesas 4 2 0 0
knaccudovkaumn. NpakTrnyeckas
cuctemaTuka natoreHoB. CepoBapbl,
6roBapbl, oarosapbl.

Konnoksunym
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Mporpamma aucumnnuHbl "Mukpobuonorus, Bupyconorus”; 33.05.01 dapmauuns; fOLEHT, K.H. (ooueHT) 3eneHnxuH M.B.

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
Nexuuu| yeckue | TOpHbIe
3aHATUA pa60Tb|
Tema 6. [NluTaHne MMKPOOPraHN3MoB.
TpaHcnopT NUTaTeNbHbIX BELWECTB.
PocT, passutne n kynbTmBMpoBaHune
6. |MPOKapwor. HekynbTBupyemble n 4 4 0 0
" |nokoswmecsa opmbl
MUKPOOPraHN3MOB.
Mepcuctmpytowme nHekumnn.
Tema 7. MeTtabonuam
MUKpoopraHnamos. Crnocobbl KoHTponbHas
7. |nonyy4eHus aHeprun. LpixaHue v 4 2 0 0 |pabota
bpoxeHne. Metabonmam
naToreHHblx bakTepui.
Tema 8. O6wue npasmna paboTol B
8. - 4 0 0 4
MUKpoburonormyeckoi naboparopun.
9 Tema 9. Mukpockonus. [Npenaparsbl 4 0 0 8
" |PKMBbIX MMKPOOPraHu3MoB.
10 Tema 10. Mopdbonorms pasnuyHbIX 4 0 0 8
"Irpynn npokapuoT 1 ayKapuor.
Tema 11. dukcmMpoBaHHble
. OKpaleHHble npenaparbl. 4 0 0 8
12 Tema 12. [loBEpXHOCTHbIE CTPYKTYPbI 4 0 0 6
npoKapuoT.
Tema 13. BHyTpeHHuMe CTPYKTypbl
13. KNeTokK npo- 1 aykapwuor. 4 0 0 10
Tema 14. Baktepuonormyeckas
nocyna un ee ctepunmsauus.
14. MMuTtatenbHble cpenbl: 5 0 0 4
NPUroToBNEHNE, METOAObI X
YMNOTHEHWS, CTEPUNN3ALNS U
XpaHeHue.
Tema 15. MeToabl nocesa u
15.|KynbTnBMpoBaHNS 5 0 0 20
MVKPOOPraHN3MOB.
Tema 16. Mukpobuonorunyeckuii Oryer
16.|aHann3 06EKTOB OKPYXatoLei 5 0 0 20
cpenpbl.
Tema 17. CaHutapHas
17.|Mnkpobuonorus. YCTpoincTeo 5 4 0 0
MUkKpoburonormyeckoi naboparopun.
Tema 18. MeouumHckas
MUKpoburonorus. MNatoreHHble n
18.|ycnoBHO-natoreHHble 5 4 0 0
MUKPOOpraHn3mbl. OCHOBHblE
rpynnbl NaToreHoB YenoBeka.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK‘:('#:%g‘;'pr'
Monyns MNpaktu-|Na6opa-
Nexuuu| yeckue | TOpHbIe
3aHATUA pa60Tb|
Tema 19. ®akTOpPbl NATOrEHHOCTU U
19, [BNPYNEHTHOCTb MUKPOOPTraHM3MOB. 5 5 0 0 YCTHbIN onpoc
"|FOpM30HTaNbHbIN NEPEeHOC reHoB B
naToreHese NHQEKLNIA.
Tema 20. MIHgoekummn, OCHOBHbIE
nyTn nepenadn MHAOEKLUNIA.
[MaToreHHble MMKPOOPraHn3mbl Kak
NpU4MHa BO3HUKHOBEHNS SNNAEMUIA.
20. Bosbyoutenn n nx 5 2 0 0
pacnpocTpaHeHe B NPUPOAHbIX
pe3epByapax. 3awmTHble
MEXaHW3Mbl OpraHn3ma Yyenoseka.
Tema 21. Bupycbl. CTpoeHue,
Knaccuukaums, XU3HEHHbIA LUK,
Bupycbl yenoseka. Baktepuodparu un
21.|ux ponb Kak noTeHuunasnbHbIX 5 4 0 0
aHTMbaKTepuanbHbIX areHToB B
Tepanuu. [pnoHbl. [pUoHHbIE
6onesHu.
Tema 22. IHgbeKUNOHHbIe
3aboneBaHus, Bbi3blBaEMblE
MUKpomuLeTamu. JlokanbHble 1 KoHTponbHas
22.|CUCTEMHbIE MUKO3bl. 5 2 0 0 |paborta
PacnpocTpaHeHHOCTb KOXHbIX
MVKO30B. Penkne ¢popmbl MMKO30B 1
nx BO3OyamTEnn.
Tema . IToroBas goopma KOHTpOns 4 0 0 0 Sauer
K3aMeH
Tema . Itoroeast dpopma KOHTPOnS 5 0 0 0 Oxaame
Wtoro 36 0 88

4.2 CopepxaHue JUCLUMNMUHbI

Tema 1. Mukpo6uonorusi Kak Hayka. OCHOBHble noapa3aeneHns MuKpobuonoruuw.
MukpoopraHuambl B npupoge. dopma n paamepbl npokapmot. MopdoTunbl natoreHHbIX
6akTepun.

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

PernctpaumoHHbin Homep 8494215919
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Mukpobuonorus kak Hayka. Bo3HMKHOBEHME 1 pa3BMTNE MUKPOOMONOrv, e OCHOBHbIE
noapasneneHusi. CoBpeMeHHast MMKpobrnonorus, ee HanpaeneHus n 3agayun. CounanbHO 3Ha4YMMble
MUKPOOPraHn3mbl, MMKPOOPraHn3Mbl U BUPYCbI - BO3OyamTenn 3abonesaHunii 4enoBeka v XUBOTHbIX.
MwukpoopraHnambl B MegMUNHE U HAPOOHOM XO35MCTBE. VIcnonb3oBaHNe MUKPOOPraHM3MOoB O/14
nony4eHnst BUONOrMYECKN akTUBHBIX COEANHEHWIA, BATAMUHOB, aMUHOKUCNOT, aHTUONOTIMKOB,
6enKoBbIX MpenapaToB, OPraHNYeCcKnX KNCNoT, (OEPMEHTOB 1 AP. COeanHEeHNA. Pa3nuyHble
MopcpoTunel bakTepunin. MectoobmTaHms 1 aKonorndeckne HuWm npokapunot. MmukpobHoe
Co006LWeCTBO 1 GakTopbl, onpenensiowme ero passutme. MNMytn B3anmMoaencTens B MUKPOOHOM
coobuwecTBe. [NpoayLeHTbl 1 peayueHTbl. [1eiCTB1Ue XMMUYECKMX U PU3NYECKNX (0aKTOPOB Ha
NPOKapnOoTbl, MEXaHN3Mbl YCTOMYNBOCT MUKPOOPraHN3MOB K OEACTBUIO PU3NKO-XMMNYECKUX
(akTopOoB. XapakTep B3aMMOOTHOLWEHUA B MUpe NpokapnoT. ACcCouMaTBHbIE OTHOLWEHNS:
MeTabunos, MyTyanuam, CUHTPOdMS, caTTeNnam, NPOTOKOONepaLms, KOHCOPLMN, KOMMEHCANN3M.
KOHKypeHTHble OTHOWEHMSA. AHTUOMOTIKM 1 BAKTEPUOLIMHBI; MEXAHU3M X OEACTBUS.
YHuBepcanbHas cuctema "Quorum sensing"”, Nnpy MeXBMA0BbIX KOMMYHMKaUUSIX y 6akTepuii.
Mepexon natoreHHbIx 6akTepuii B HEKYNbTUBMPYEMOE COCTOSIHME. PONb MEXKNETOYHOW BUOOBOM
KOMMYHMUKaLMX B XU3HK npokapuoT. ObpasoBaHne 61UonneHoK MUKPOOPraHM3MOB 1 3HAYEHME 3TOro
npouecca ans MmeamumHel. dopma 1 pasmepbl NPOKapuoT. OK30- N 9HOOCKENET MUKPOOHOIN KNETKW.
XapakTtepHble 06beanHeHNs KneTok. "MraHTckue” n "kapnmkoBble" opraHnambl. PakTopbl,
onpenensiowme pasmepbl 1 opmy KneTku. MNprmepbl MOPOTUNOB NATOreHHbIX 6aKTEPUiA:
LOVNNOKOKKKN, CTPENTOKOKKK, CTadoUNIOKOKKM, Nano4ykoBUOHbIE, N3BUTblIE (DOPMbI - BUOPWOHDI,
cnvpunnel, cnnupoxeTbl. bakTepun 6e3 kNeTo4HoM cTeHkn. Mukonnasmbi.

Tema 2. CTpyKTypHas opraHM3aums NPoKapuoTHOWN KNeTKN, oyHKLMN ee OTaeNbHbIX
opraHesnn U KOMNapTMeHToB. OTANUMSA OT KNeTKU aykapmot. CTpyKTypHasi opraHu3auums
6aKkTepui - 06nMraTHbIX NapasnToB YenoBeKa.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

BHewHne cTpykTypbl NpoKapuoTHOW kKneTkun. KnetodHble cteHkn 6aktepuin. MypenH-Teinxoesbli
CakKynyc rpamnonoxumTenbHbix bakTepuii. HapyxHas membpaHa, nepunnasmaTmiyeckoe
NPOCTPAHCTBO Yy rpamMoTpuLaTenbHblx 6akTepuii. MapakpucTannnyeckunin moBepXHOCTHbIA S-Cnoi.
MpoTtonnacTel, cdpeponnactbl u L-coopmbl HakTepuin. Okpacka npokapuoT no "pamy: coBpeMeHHas
oLeHka. BHyTpeHHue CTpyKTypbl NPOKapMOTHON KNeTkn. INMoKpoBbl MPOKaPUOTHOW KNETKW: Karcynbl,
CNTM3NCTbIE CNIOW, YEXbI; UX CTPOEHNE N XMMUYECKUIA coCTaB. [1OBEPXHOCTHbIE OpraHesnibl.
CneunannanpoBaHHbIe OpraHesnsibl CO CMELAHHOM NoKannaaumeii: XryTmku, oumbpun.
Knaccndonkaums n coyHkummn dommbpuii. Lintonnasamatnyeckme membpaHbl 6aktepuin. MembpaHHbie
nunuabl. Mopdbonorns n MonekynsipHoe CTpoeHne reHoMoB bakTepuii. Paamepbl, TONONOIUS U YACNO
xpomocoMm. IHK-cesa3biBatowme 6enku. BHexpomocomHas [IHK. Ponb komnoHeHTOB BakTepuanbHbix
KNEeTOK B pa3BUTMM NATONOMMYECKMNX MPOLECCOB Npu NHGEKUMAX. ObnuratHble BHYTPUKIETOYHbIE
napasuTbl YenoBeka: Xnammanmn, pUKKeTCum.

Tema 3. OpraHbl 1 TUMbI ABUXEHUS MUKPOOPraHu3moB. Munu, Xrytuku, akcuanbHble
c¢pnbpunnbl. Takcucobl. MoaBMXHOCTb NaToreHHbIX 6akTepun. [BMXEeHMe CNMpoxeT, CNupunn,
BUOPUOHOB.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

[MoABUXHOCTb U TaKCUCbl MUKPOOPraHN3MoB. AKTMBHas U NaccuBHas NOABUXHOCTb. [lBnXeHue
6akTepuit Mpu NOMOLLM XTYTUKOB (MnaBaHue, poeHne, ABMXeHne cnmpoxeT). OCHOBHbIE TUMbI
XryTMKOBaHMS NOABUXHbIX 6akTepuid. TBUTUYMHT y naTtoreHHbix 6aktepuid (nunu IV Trna). OsuxeHne
MO TMMNY CKONbXEHNS (MMKCOBakTepmmn, Mukonnasmbl 1 ap.). BHyTpuknetoyHas noaBMXHOCTb,
OCHOBaHHas Ha nonuMepr3auny akTmHa. MoaBMXHOCTb NaTOreHHbIX 6akTepuii: TUMbl NOABUXHOCTH,
3Ha4yeHue onsa pasBuTNS NHGEKUMOHHOrO npouecca. NoseneHne baktepuii (hoToTakcume,
aspoTakCcuC, XeMoTakCuc, ranbBaHOTakCuC, MarHeToTakcuc v ap.).

Tema 4. lNpoucxoxapeHune xusHu, mup PHK, BO3HMKHOBEHUEe NpOKapnoT U 3yKapuorT.
dBonouus NnatoreHHbIX MUKPOOPraHM3MOB.

JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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dunoreHnsa opraHN4eCcKoro Mmpa - TPy IMHUK 3BOMOLUN, TPU OOPMbI XU3HU, TPU LOMEHA:
Archaeae, Bacteria, Eukarya. BaxHenwmne oTIM4nTENbHbIE NPU3HAKW 3yKapmnoT 1N NPoKapuoT.
Hay4Hble Teoprmn NPOMCXOXAEHNS XN3HW. [TprHLMN BMOXMMNYECKOrO eANHCTBA, ero CneacTBus.
Teopumn naHcnepmmm 1 camozapoxgeHns. 'KoauepsartHas' Teopus OnaprHa-XongenHa, ee
[okasaTenbcTBa, 4OCTOMHCTBA U HepgocTaTku. Teopusa 'Mupa PHK'. XapaktepucTtuka nporeHora.
[MosiBneHne MHOrokNneTo4YHbIX aykapmoT. BropmyHas agantaums MUKPOOPraHn3moB K
napasuTnyeckomy o0bpasy XmaHu. PakynbTaTUBHBIA 1 0ONUraTHLIA NapasMTN3M B MMPE NPOKapUoT.

Tema 5. BuopasHoob6pa3une MUKpoopraHuamoB. CoBpeMeHHasi cuctemaTuka npoKapmor.
dunoreHeTnyeckas u KnroyeBas knaccudpukaumu. NMpakTuyeckas cuctemaTtmka NnaTtoreHoB.
CepoBapbl, 6uoBapbl, cparoBapbi.

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

HanpasneHus B cuctematmke npokapuot. PeHoTunmyeckunin nogxod. Nepapxumyeckme TakCoHbI.
dunoreHeTnyeckas n kno4esas knaccugukaumm. NeHocuctematunka. CMKBeHC-aHanM3 reHa
16SPHK B cuctematuke. [omeH Bacteria. AkTyanuctnyeckue n runotetnyeckue punymol. JJomeH
Archaeae. CxoCTBO 1 pa3nuymne apxei ¢ aykapusmm n baktepusimn. CBoeobpasne 3K0normyeckmx
HUW. XXM3Hb Npu TemnepaType Bbllwe TOYKN KMNEHMS BOLbl. DKCTpeManbHasa aungopunms n
ranogounuga. Knaccudpukaumsa natoreHHbIX MUKPOOPraHM3MOB Ha OCHOBE MX TUHKTOPUASbHbIX,
BMOXUMUYECKIMX, MIMMYHONIOTUYECKNX, NATOreHHbIX CBONCTB. YyBCTBUTENBHOCTb NMATOrEHHbIX
b6akTepuin B bakTepmnogharam kak OCHOBa Ans charoTepanvm 1 sppaamkaumm naTtoreHos B
NOMELLEHNSAX KINHNK.

Tewma 6. NutaHne mmkpoopraHuamos. TpaHCNOPT NUTaTeNbHbIX BelwlecTs. PocT, passutue n
KynbTUBUpPOBaHUe NpoKapuoT. HekynbTMBupyembie n nokosiwmecs oopMmbl
MUKpoopraHusmos. lNepcuctupyrowime HpekLmu.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MuwweBble NOTPEOHOCTM MUKPOOPraHM3MOB. VICTOYHUKM yrnepoaa, 3HEPrv U BOCCTAHOBUTENbHbIX
3KBMBANIEHTOB A1 MUKPOOPraHMamoB. [1oTpebHOCTb MUKPOOPraHM3MOoB B Makpo- 1
MUKPO3NIEMEHTAX. TPAHCMOPT BELWECTB B KNETKY. AyKCOTPOGobl 1 NMPOTOTPOdbI. YHacTue pepMeHTOB
MUKPOOPraHM3MoB B obecrneyveHnn ux nutatenbHbIMK BewecTsamu. MNprHUMNbl COCTaBNEHNS
nuTaTenbHblx cpel. OCHOBHblE TWMbI Cpea 1 UX NoapasfeneHne: No cocTay, (ON3NYECKOMY
COCTOSIHUIO, HadHayveHuto. KynbTBMpoBaHWe 1 pocT. HakonutenbHbie 1 YUCTbIE KYNbTypbl.
KynbTrBMpoBaHue asapobHbix 1 aHa3pobHbIx MpokapuoT. MNeproanyeckoe KynbTUBMPOBaHNME.
CUHXPOHHbIE KyNbTypbl. POCT MMKPOOPraHn3MoB B CMELLaHHbIX KynbTypax. COCTOSIHME MOKOS 1
KneToyHas amdpdpepeHumpoka. CTaumoHapHble NPONMepPaTBHO NOKOSIUMECS KNETKN.
CneunanmanpoBaHHble nokoswmecs gopMbl. AHAocnopbl. CTaaun cnopoobpasoBanHns. 3penas
aHpocnopa v ee cTpoeHne. CTaaum 1 NyCKOBOW MexaHn3M npopactaHust aHpocnop. PedpaktepHble
KNeTkn Hecnopoobpaayowmx 6aktepuii. Ponb NOKOSAWMUXCS COCTOSIHWI B N36eraHnm natoreHHbIMM
MUKPOOpPraHM3Mamy (hakTOpOB aHTaroHM3mMa opraHu3ma-xo3sivHa. MNepcucTupyowme NHekummn y
BbICLINX 3yKapuoT. MIHgpekumm Ha poHe BPEMEHHbBIX MMMYHOAE(ULIATOB.

Tema 7. MeTta60onm3am MukpoopraHnamoB. Cnoco6bl nonyyeHusi aHepruu. [bixaHue u
6poxeHune. Metabonnam natoreHHbIXx 6aKkTepun.

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

MoHATME TEPMUHOB: METABONN3M (3HEpPreTUdecknii MeTabonmam, KOHCTPYKTUBHBIA, reHepanbHbliA,
crneunannanpoBaHHblin). AMdombonunam. AHabonmam. SHepreTndeckuii Metabonnam Buaobl aHepruw,
[OCTynHble ang npokapuoT. AT® - yHuBepcanbHblil nepeHocynk aHeprun. MNytn cuHtesa AT® B
KneTtke. Tvnbl AbIXaHUS MMKPOOPraHnamMoB. A3pobHOe AblXxaHWe C UCTMONb30BaHNEM
BbICOKOMOJEKYNSAPHbBIX OPraHNyecknx BewWwecTB B KA4eCTBE NCTOYHUKOB 3HEPrnn (OblxaTenbHas
XEMOOPraHoTpons). SNEKTPOHTPAHCNOPTHbIE Lenu. KpaTkas xapakTepucTnka nepeHoCc4mKoB
9NEKTPOHOB. POPMbl aCCUMUNALMM SHEPTUN NPY OblXaTeNbHOW OpraHOTPoUN. SHeprus
TpaHCMeMBPaHHOro aNEeKTPOXMMMYECKOro noTeHumana katmoHos H+ n Na+. bpoxeHue. McxoaHble
cybcTpaThl M akLenTopbl ANEKTPOHOB B Npouecce 6poxeHuns. KoHevHble NpoayKTbl HpoxeHus. MyTu
cbpaxmBaHus yrneBoaos. Tunbl GpOXeEHNIA: CNMPTOBOE, MACNSIHOKUCIIOE, MOJTOYHOKUCIOE FOMO- 1
retTepogpepmMeHTaTMBHOE U Op. XapakTepuctmka MMKPOOPraHnN3mMoB, Bbi3bIBAIOWNX Pa3NYHbIE TUTbI
BpoxeHuin. MeTepoTpodunst kKak BuoxmMmyeckas OCHoBa Pas3BMTUS NaToreHoB. ABTOTPOMbI Kak
NpoAyLIEeHTbl TOKCUHOB.

Tema 8. O6wme npaBuna paboTbl B MUKpoOGuonornyeckon naboparopum.
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naboparopHas pabora (4 yaca(oB)):

Obuwwme npasuna paboTbl B MMKpobronornyeckoit nabopatopmmn. TexHrka 6e3onacHocTy npu paboTe
C OTKPbITbIM MNAMEHEM, KYNbTypaMn MAKPOOPTraHN3MOB, CO WenoYamu, KUCnoTamu,
pacTBOpUTENSIMU, CNUPTOM. TexHunka 6e3onacHoCcTy npu paboTe ¢ anekTpoobopyLoBaHMEM,
KOTOpOe NpuMeHseTCs B Mukpoburonornyeckmx ncenenosaHusx. ObopynosaHue
MUKpobronormnyeckor nabopatopum 1 npasunna paboTbl C HUM.

Tema 9. Mukpockonus. lNMpenapatbl XUBbIX MUKPOOPraHN3MOB.
naboparopHasi pabora (8 4aca(oB)):

MI/IKpOCKOI'IVIﬂ. |_|pVIFOTOBJ'IeHI/Ie npenaparoB XMBbIX MUKPOOPraHM3MOB. MI/IKpOCKOI'IVIﬂ B CBET/IOM
poHe: YCTDOVICTBO MUKpockKona, oCBeTuTens. YcTaHoBka cBeTa no Kennepy. TeMHOMNoNbHasA 1
pnyopecueHTHast MUKpOCKOoNus. rlpI/II'OTOBJ'IeHVIe npenaparoB XMBbiIX MUKPOOPraHM3MOB Ha

npumepe MoLenbHOM KynbTypbl: "pasaasneHHas kanns", "sucadaa kanng", "orneyarok”.

Tema 10. Mopdoonorusi pasnuyHbIX rpynn NpoKapuoT u ayKapuor.
naboparopHas pabora (8 yaca(oB)):

Mopcdphonorus pasnuyHbIx rpynn NPoKapuoT 1 3yKapmuoT Ha NpuMepe KOMMEepPYEeCKuX
dorKCMpoBaHHbIX NpenapaToB: Kokkos (Micrococcus, Sarcina, Streptococcus), Nano4ykoBuaHbIX
6akTtepuin (Pseudomonas, Bacillus), BETBAWMNXCS U NMEIOWMNX TEHAEHUMIO K BETBIEHMIO
(Streptomyces, Arthrobacter), HuT4aTbIX (UMaHobakTepum). MPOCMOTP, MKPOCKOMMS 1 3apUCOBKa.
N3yveHne Munkpockonmyeckux rpmbos. MpocMoTp, MMKPOCKONUS NpenapaToB MUKPOMULIETOB
(Trichoderma, Aspergillus, Penicillium, Fusarium, Chaetonium).

Tema 11. PukcupoBaHHble oKpaLleHHble npenaparbl.
naboparopHasi pabora (8 yaca(oB)):

MpuroToBneHne OUKCMPOBaHHbBIX OKpaWeEHHbIX NpenapaTtoB. Crnocobbl dorkcaumm npenapaTos:
TepMUYeckuia, xummyecknii. OCHOBHbIE 1 KUCTble KpacuTenu, X NpUMEHEHNE B
MuKpoburonoruyeckoi npakTmke. Okpacka MKpoopraHnamoB no IMpammy. MNpakTrka paboTsl C
MMMEPCUOHHOI cuctemoin. OnpeneneHne TMHKTOPUanbHbIX 0COBEHHOCTEN MUKPOOPraHN3MOB.

Tema 12. lNoBepXHOCTHbIE CTPYKTYPbl MPOKapPUOT.

naboparopHas pabora (6 4aca(oB)):

[MoBEPXHOCTHBIE CTPYKTYpPbl NPOKapuoT. Vicnonb3oBaHne MeToaa HeraTMBHOrO KOHTPACTUPOBaHUS
NS onpeneneHns Kancyn y MUKpoopraHnamoB. [1puroToBneHne npenapartos 015 XapakTepuUcTuKm
kancyn. OnpeneneHeHne kancyn y Azotobacter no metony Omensinckoro. Crnocobbl onpeaeneHms
XMMMYECKOro cocTaBa Karcyn MUKPOOPraHnM3MoB, OKpacka KOMMOHEHTOB Karcyn.

Tema 13. BHyTpeHHUe CTPYKTYpbl KNeTOK Npo- U 3yKapuorT.

naboparopHas pabora (10 yaca(oB)):

BHyTpeHHNe CTPYKTYpbl KNETOK NPO- 1 aykapunoT. Okpacka BKNHOYEHWUIA rIMKOreHa B Knetkax
apoxxen n3 poga Saccharomyces. Okpacka BontoTuHa (nonugoocdpaTtos) no Mmetogy OMensHCKoro.
3HAKOMCTBO C BHYTPUKNETOYHbIMM BKIIOYEHUSMUN NPOKAPUOT (rpaHynaMm 3anacHbIX BELECTB,
3HO0CnopamMm) C UCNoNb30BaHNEM OMKCUPOBAHHbBIX KOMMEPYECKMX NPenapaTos.

Tema 14. Baktepuonoruyeckas nocypna v ee crepunusaums. NurarenbHble cpenbi:
NPUroToBneHne, MeToabl X YNIJIOTHEHUS, CTEPUIN3aLUS N XPaHeHune.

naboparopHas pabora (4 4aca(oB)):

Baktepunonornyeckas nocyna. HassaHve ee 0TAeNbHbIX BUAOB 1 MOArOTOBKA K CTEPMAN3aLNN.
O3sHakomneHne ¢ paboToi aBTOKNaBa, CyWwunbHOro wkadga. Ctepunuadauns CTEKNSAHHON Nocyabl
MeTanIN4YecKnx MHCTPYMEHTOB, HEOOXOONMbIX B MUKPOBUONOrmyeckon npaktuke. NutartenbHbole
cpenbl (MMNA, KI'A, cpena "ayse, cpena Yaneka, anpdepeHumanbHo-gmarHocTnyeckne cpebl u
ap.). NMprvHuUMnbl coctaBneHnsa nuTaTenbHbIX cpen ANs KynbTUBMPOBAHNSA MUKPOOPraHN3MOB.
MpuroToBneHne nuTaTenbHbIX Cpean, MeToabl UX YNAIOTHEHNS, CTEPUNN3ALINS N XPAHEHNE.

Tema 15. MeToabl noceBa U KyNbTUBUPOBAHUS MMKPOOPraHU3MOB.
naboparopHas pabora (20 yaca(oB)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 8494215919 5 AE
Crpanuua 11 uns 20. 11} yLH,lf[

o
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MeTonbl noceBa MMKPOOPraHM3MoB. [10OBEPXHOCTHBIV MOCEB, rMYOUHHbI NOCEB, MOCEB WUTPUXOM.
cTowarowmin wrpux. MNMoces n onpeneneHme OMY MeToaoM npenenbHbIX pa3BefeHnin Ha
MOOENbHOWN CUCTEME C NCMNONb30BaHNEM Apoxkei. Cnocobbl onpeneneHns oblwero konmyectsa
pPasnnYHbIX rPynn MUKPOOPraHM3MOB Ha TBEPAbIX N XUOKUX NUTATENbHbIX Cpeaax.

Tema 16. Mukpobuonornyeckuin aHanm3 o6EKTOB OKpyXatoLien cpeapbl.
naboparopHas pabora (20 4aca(oB)):

Mukpobuonornyecknii aHanna o6 LEKTOB OKpYXatoLein cpeabl U NPoayKTOB NUTAHMS.
XapakTepucTka MMKPOOPraHM3MoB BObl U MWK, AHaNN3 coaep>XXaHus MoONoYHOKUCTbIX BakTepuit
B MOJIOYHOKMCNON nNpoaykuuun. MNpnHUMMbI BbISIBNEHUS CAHUTAPHO-MOKa3aTelbHbIX
MUKPOOPraHM3MoB Ha anddoepeHumnanbHO-aAnarHoCcTuYeckmx cpenax (9Hno, JlesmHa).

Tema 17. CaHutapHas MUKpobuonorus. YCTponcTso MuKkpobuonoruyeckom naboparopum.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MpeameT n ncTopusi caHMTapHOW MUKpobuonorun. 3agadn caHnTapHo Mukpobuonornm. OCHOBHbIE
MEeTOLbl CaHUTAPHOW MUKPOBMonorun. MNpUHUMNBLI CaHNTAPHOW MUKPOBUONOrNN.
CaHutapHo-nokasaTe/ibHble MUKPOOPraHn3Mbl U cnocobbl X naeHTMduKaumn. Hopmel cogepxanust
MUKPOOPraHU3MOB B pas/inyHbIX UICTOYHMKAX (BOLE (BKOYAS MUTLEBYIO), NPOAYKTaX NUTAHUS,
okpyxatoulein cpege). MprHumnnel opraHnsaunm MnKpobuonornyeckon naboparopun. Yncras u
rpsi3aHas 3oHbl. [lesvHdekuns. beaonacHocTb paboTbl B nabopatopun. JInkenaaums aBapuiiHbix
cutyauun.

Tema 18. MepgmumHckas MMKpobuonorus. MaroreHHble U YCIIOBHO-NATOreHHble
MUKpoopraHuambl. OCHOBHbIE rpynnbl NaToreHoB YesioBekKa.

JNleKLMOHHOe 3aHsiTne (4 4yaca(os)):

XunsHeHHble cTparternm NpokapuoT B X B3AUMOOTHOLWEHWSX C XUBOTHbIMU. B3anMooTHOWeEHUS
NpoKapuoT C YenoBekoM. HopmanbHas Mukpodonopa opraHmama yenoseka. Ka4eCcTBeHHbIN 1
KONMYECTBEHHbI COCTaB HOPMasnbHOM MUKPOMIOPbI M 0aKTOPbl, Ero perynupyowme. 3HaveHne
HOpManbHOW MMKPOdnopbl. MaTtoreHHble MUKPOOPraHn3Mbl 1 UX pasHoobpasue.
YCnoBHO-NaToreHHble MUKpoopraHnambl. OCHOBHblE XapakTepucTkm Bo3byamTenein MHEKLNOHHbIX
3aboneBaHwit: Yymbl, xonepsbl, Tybepkynesa, cucpunuca u gp. lNMpeobnanatowwme KmweyHble
MHAPEKLIMMN YenoBeka. Ponb Knwe4yHoro Mmkpobuoma B HEMHPEKLIMOHHBIX 3abonesaHmsx. Ocb
"KMWEeYHWK - Mo3r". MNaToreHHble 6akTepum, BUPYCbl, MUKPOMULIETBI.

Tema 19. daKkTOpPbI NATOreHHOCTU U BUPY/IEHTHOCTb MUKPOOPraHU3MOB. [OpM3OHTaNbHbIA
nepeHoc reHoB B natoreHe3e MHdEKLUN.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CBoiicTBa NATOreHHbIX MKPOOPraHN3MOB: CNEeUNEUYHOCTb, OPraHOTPOHOCTb, NATOreHHOCTb,
BUPYNEHTHOCTb. PakTOpPbl NATOFrEHHOCTMN 1 BUPYIEHTHOCTU MX OCOBEHHOCTN Y pasHbIX rpynmn
NaToreHHbIX MUKPOOPraHM3MOB. 9K30- 1 3HAOTOKCUHbI 6akTepuii. Brioxmmmyeckas npypona aHAo- 1
3K30TOKCWHOB. [JOMEHHAs CTPYKTypa 9K30TOKCUHOB 1 MEXAHN3M UX OeACTBUS. AHTUreHHas
CTPYKTYypa naToreHHblx 6akTepuii. . FOpr3oHTaNbHbIN NEPEHOC FrEHOB B NaTOreHe3e NHAEKLNIA.
Mepenaya akTopOB BUPYNEHTHOCTU Y PE3UCTEHTHOCTU K aHTMBMOTMKaM. OCHOBbI paLnoHanbHO
aHTMbMoTMKOTEPANUU. AHTUMUKPOOHbIE CPEACTBA M NpaBuia X NPUMEHEHUS.

Tema 20. UHdpekLMKN, OCHOBHbIe NYTU Nepena4yn nHopekuun. NMaroreHHble MUKPOOPraHU3Mbl
KaK NpyMyYMHa BO3HUKHOBEHUSA anuaemun. Bo3byautenu n nx pacnpoctpaHeHue B NPUPOAHbIX
pe3epByapax. 3alMTHble MEXaHU3Mbl OpraHu3ma 4YenoBeka.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

MoHaTMe 06 MHAEeKLMN, MHPEKLMOHHOM npoLiecce, MHAPEKUMOHHOW 60ne3HN. OCHOBHbIE NMyTK
nepeHoca MHAPEKUNOHHBIX areHToB, UX xapaktepuctuka. Myt nepenayin nHMeKUnin. InnoemMmu,
naHgemuu, cnopaguyeckne NHQPEKUMOHHbIE 3abonesanns. MNpunpoaHblie pe3epsyapbl BO30yanTenen
onacHbIX MHAPEKUWIA: NOYBa, BOAA, XMUBbIE OPraHn3mbl. IHAEMUYHbIE NHPeKUnN. OCHOBHbIE
NPOTMBO3NNAEMUNYECKNE MEPONPUATUS.

Tema 21. Bupycol. CtpoeHue, knaccudpukaums, XUsHeHHbIn LuKn. Bupycel yenoseka.
Baktepuocparu un nx ponb Kak noTeHUManbHbIX aHTUOaKTepuanbHbIX areHToB B Tepanuu.
MpuoHbl. MpHUOHHbIE GoNne3HM.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(oB)):
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MecCTo BMpYCONormm B psay €CTECTBEHHbIX HAyK. 3HAYeHE BUPYCONOrMN AN PasBuUTUS MeaNLUHbI
1 MonekynsipHoi 6uonorun. CTpoeHne BMpycoB. APXNTEKTYpa BUPYCOB. TUMbl CUMMETPUN BUPYCHBbIX
yacTuu. benkun Bupycos. Obwme ceoicTBa 6enkoBoi 060104kM BUPYCOB. HyknemHoBble KNCNOTbI
BUpPYcoB. MexaHn3Mbl pennnkaumm HyKnemHoBbIX KUCNOT BUPYCOoB. CUHTE3 BMPYCHbIX GENKOB.
dopMupoBaHne 3penbix BUPYCHbIX YaCTUL, U BbIXOL, UX U3 KNETKW. Tunbl BbIXO4a BUPYCa U3 KNETKN U
MeXaH3M BbIX04a, 3aBepLieHne NPoayKTUBHOIO NyTU PasBuTuS BUPYCHOM nHAekumnn. OHKOreHHbIe
BMpYycbl. Baanmopencteume ¢ knetkon JHK-cogepxalumx oHKOreHHbIX BUpycoB. Baanmonencreuve ¢
kneTtkon PHK-cogep>xalmnx oHKOreHHbIx BUpycoB. Bupycbl yenoseka. OCTpble BUPYCHbIE HPEKLNN.
XpoHuyeckune BupycHble nHdekumn. MenneHHble nHekunm, Bbi3biBaeMble BUpycamun 1
BUPYCONO40OHBIMM areHTamn. MyTauMoHHbI NPOLLECC y BUPYCOB. I3MeHeHe aHTUreHHbIX
CTPYKTYyp. MpodounakTnka BUPYCHbIX MHApekumiA. MpuroHbl. N'ybuaTas aHuedanonartms.
MonekynspHbIi MEXaHU3M NPUOHHbBIX MHADEKLNIA.

Tema 22. UH(peKUNOHHbIE 3a60neBaHusl, Bbi3biIBaeMble MUKPOMULLETaMU. JloKalbHble U
CUCTEeMHble MUKO3bl. PacnpocTpaHeHHOCTb KOXHbIX MUKO30B. Peakue doopMbl MUKO30B U UX
BO30youtenu.

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

LlapctBo Fungi. Mopdbonorus rpmbos. MuuennanobHble, APOXXenonobHble 1 AMMOPdHbIE Fpubbi.
"pnbkoBble 3aboneBaHNs YenoBeka, X PacnpPoCTPaHEeHHOCTb. JlIoKanbHbIE N CUCTEMHbIE MUKO3bI.
Mytn 3apaxeHns. Tpuxodountns, KaHanao3s, acneprmunnes. Knaccugumkaums MMKo30B. 3apaxeHume
MUKPOCKOMNMYEeCKNMU rpnbamn. dnmaemmonorus n natoreHes. MNpotuBorpnbkoBbie cpeacTsa.
MexaHn3Mbl 0eACTBUS aHTMMUKOTUKOB. [lceBOoMMKO3bI, Bbi3blBaeMble akTuHobakTepusimn. Peakue
JoOpMbl M1KO30B 1 Ux BO3OyamTenn. Mmko3sbl Npyv UIMMyHOOEUUNTHBLIX COCTOSIHUSIX.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMNINHBI (MOLYNISA)

dopmbli
Tpyno- |KoHTpOnsa
€eMKOCTb | caMocCTO-
(B yacax) |aTenbHOMn
pabortbl

Hene- Bunbi
Paspen Ce- ns CaMOCTOATENbHOWN

LONCLMIMJINHbI MecTp| ceme paboTbl

cTpa CTyOEHTOB

Tema 2.
CTtpykTypHas
opraHusauus
NnpoKapuoTHOM
KNeTKn, OyHKLINK
ee OTAeNbHbIX
opraHenn u

o [KOMNapTMEHTOB. 4 NOAroToBKa K KOHTPO/bHON paboTe 12
" |OTnAnyns ot
KNeTKN ayKkapwoT.
CTtpykTypHas
opraHusauus
HakTepui -
obnuraTHbIx
napasuToB
yenoeeka.

Tema 4.
MpoucxoxaoeHue
Xn3Hu, mup PHK,
BO3HMKHOBEHME
4. [npokapvorT 1 4
ayKapwor.
Ssontouus
NnaToreHHbIX
MUKPOOPraHM3MOB.

KOHTPONH
Hasl
paboTta

NOAroToBKa K KONNOKBUYMY 18 |konnoksifym
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dopmbli
Tpyno- |KoHTpoOnsa
€MKOCTb | caMocCTO-
(B yacax) |aTenbHoOMn
pabortbl

Hene- Buabi

N Paspen Ce- ns CaMOCTOATENbHOWN
LOVNCLMIMJINHbI MecTp| ceme paboTbl

cTpa CTyOEeHTOB

Tema 7.
MeTtabonmam
MUKPOOPraHN3MOB.
Cnocobbl
nonyyeHns KOHTPONE
7. |aHeprun. 16 |Has
LbixaHve n paboTa
bpoxeHue.
MeTtabonmam
naToreHHbIX
HakTepuii.

Tema 16.
Mukpobronornyeckumii
16.|aHann3 obbekToB | 5 noaroToBka K oT4eTy 10 |Otuer
oKpy>XxatoLen
cpenpl.

Tema 19.
dakTopbl
naToreHHoOCTN 1
BMPYNEHTHOCTb
19.|MnkpoopraHmamos. 5 noaroToBka K yCTHOMY onpocy 3
["Opn3oHTaNbHbIN
nepeHoC reHos B
naroreHese
NHEeKLUNA.

Tema 22.
NHoekLMOoHHble
3aboneBaHus,
Bbi3blBaEMble
MUKpOMULIETAMU.
IlokanbHble n KoHTpong-
22.|cncteMHble 5 MOAroToBKa K KOHTPONbHOW paboTe 6 Has
MMKO3bl. paboTta
PacnpoctpaHeHHOCTb
KOXHbIX MUKO30B.
Penkne goopmbl
MUKO30B U UX
BO30youTenu.

NTtoro 65

4 MOAroTOBKa K KOHTPOJbHON paboTe

YCTHbIN
onpoc

5. O6pa3oBare/ibHble TEXHONOIUU, BK/IloHYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

MpennonaraeTcsi UCNONb30BaHNE TPaONLMNOHHBIX 06pa3oBaTenbHbIX TEXHOMOTWM - NEKUWIA, a TakxXe
CEMMHapPOB C UCMONb30BaHNEM MY/IbTUMEOUNHBLIX NPOrpaMMm Npw NMoaroToBKe CTyIeHTaMu OoKNanoB
Mo TeMaM OJ11 CAMOCTOSITENbHOI0 U3y4YEeHNS U BbICTYMNIEHME HA MPaKTUYECKUX 3aHSATUSX C BUOEO- U
aymo-matepuanamim.

6. OLeHOUHble cpeacTBa OJ1sl TEKYLLLEero KOHTPO/Si yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM PaboTbl CTYAEHTOB
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Tema 1. Mukpo6uonorusi Kak Hayka. OCHOBHble noapa3aeneHns MuKpobuonoruuw.
MukpoopraHuambl B npupoge. dopma n paamepbl npokapmot. MopdoTunbl natoreHHbIX
6akTepun.

Tema 2. CTpyKTypHasi opraH1M3aLumus NPoKapmoTHOWN KNneTku, oyHKLUKN ee OTAeNbHbIX opraHenn
M KOMNapTMEHTOB. OTNIMUUSA OT KNeTKU ayKapuoT. CTpyKTypHasi opraHu3auus 6akrepum -
o6nuraTHbIX Napas3uToB YenoBeka.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. CTpoeHMe KNETOYHOW CTEHKM FPaMnonoXunTenbHbix baktepuii. 2. CTpoeHne MypeuHa 3.
Cneumndcuka MyperHa y rpamnonoXntenbHbix 6aktepuii 4. XuMmnyeckas CTpykTypa TEMX0eBbIX,
NIMNOTENX0EBbIX U TEVXYPOHOBBIX KUCNOT Y rpaMmnonoXntenoHolx 6aktepuii 5. Mepeuncnute doyHKUNK
TENX0EBbIX, MMMOTENXOEBbIX N TEAXYPOHOBbLIX KMCNOT Y rPaMmnonoXutenbHolx baktepuii 6.
XunMmnyeckunii coctaB KNEeTOYHbIX CTEHOK rpamoTpuLaTenbHbix 6akTepuid. 7. CTpoeHne KNeTo4HoM
CTEHKU rpamoTpuuaTenbHbix 6aktepuin? 8. DyHKLMN HAPYXHOW MEMOPaHbI KNETOYHON CTEHKM
rpamoTpuuatenbHbix 6akTepuii 9. PyHKUMM NepunnasmaTnyieckoro npoctpaHcTea 10. Pasnnuns B
ctpoeHnn LINM n HM rpamoTtpuuatensHbix 6aktepuid. 11. Pasnnums B CTPOEHUN KNETOYHbBIX CTEHOK
rpamoTpuLaTeNbHbIX Y FPaMmnonoXuTenbHblx 6aktepuii 12. DyHKLUN KNETOYHOW CTEHKM BakTepuii.
13. CTpoeHune 1 pyHkumm S-cnoes baktepuii 14. Kancynbl, CIM3NUCTbIE CNOW, YEXNbl UX XUMUYECKNIA
coctas 1 dpyHKuuK. 15. [loBepXHOCTHbIE OpraHensibl NPOKapMOTUYECKOM KNEeTKN, NX OCHOBHbIE
QOYHKLIMN, XUMWUYECKNIA COCTAB N CTPOEHME.

Tema 3. OpraHbl 1 TUMbI ABUXEHUSI MUKPOOPraHu3moB. Munu, Xrytuku, akcuanbHble
c¢pubpunnbl. Takcucobl. MoaBMXHOCTb NaToreHHbIX 6akTepun. [BMXEeHUe CNMpoxeT, CNupunn,
BUOPUOHOB.

Tema 4. lNpoucxoxapeHune xusHu, mmp PHK, BO3HMKHOBEHMe NpPOKapMoT U 3yKapuorT.
dBonouus NnatoreHHbIX MUKPOOPraHM3MOB.

KONNOKBUYM , NMpMepHbIE BOMPOCHI:

1. Tunbl OBUXeHna npokapuoT 2. [1BUXeHne npokapuoT B XNOKOW cpene v rno TBepaomn
noBepxHoCTM 3. Tunbl XryTMKoOBaHUS NpoKapuoT, NpeacTaBUTeNn MMKPOOPraHN3mMoB C PasHbiMn
TUnamun XrytukosaHuns. 4. CtpoeHne xrytuka 5. [pnxeHue cnupoxet 6. [1BrxeHne npu noMoLm
nunen 7. CkonbxeHue 8. [lBnxeHne npu NoMoLwm nonmmepmsaumm aktuHa 9. Takcmcbl npokapmnoT
10. O1nnums npo- n aykapmotmdeckoi knetkn 11. CylwHOCTb NpuHUMNa 6UOXMMNYECKOT0O eANHCTBA
12. ABMOreHHbIn CMHTE3 OpraHnyecknx Belwects 13. Teopus naHcnepMun, ee AokasaTenbcTsa u
orpaHnyeHuns 14. Teopua OnapuHa-XonnenHa, ee nokasaTenbctsa u orpaHnyeHuns 15. Teopus
"mupa PHK"

Tema 5. BuopasHoob6pa3me MMKpoopraHuamoB. CoBpeMeHHasi cuctemaTmka npoKapmor.
dunoreHeTnyeckas u Knroyesasi kKnaccucpukauuu. NpakTnyeckaa cuctemarvka naTtoreHos.
CepoBapbl, 6uoBapbl, cparoBapbi.

Tema 6. NMutaHne MUKpoopraHMamoB. TpaHCNOPT NUTaTeNbHbIX Bew,ecTB. PocTt, pa3sutue u
KyNbTUBUPOBaHUe NpokKapuoTt. HekynbTuBMpyemble n nokosiLmnecs oopmbl
MMUKpOOpraHu3amoB. Mepcuctupyiowime MHdeKLMN.

Tema 7. Meta6onu3m MukpoopraHuamoB. Crnoco6bbl nonyyeHUs aHepruv. [bixaHue u
6poxeHune. Metabonnam natoreHHbIX 6aKkTepun.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. MOHSATMA HOMEHKNATYPbI, Knaccugoukauum, naeHTudmkaLmm, TakCOHOMUN U CUCTEMATUKM
npokapwuoT 2. MpuaHaku, cnonbayowmecs B cuctematmke npokapnot 3. OCHOBHON NPUHLMM
HYMEPWYECKO TaKCOHOMMK, 3Tanbl HYMEPUYECKOrO aHanmaa, ero 4OCTOMHCTBA W HeLocTaTkm 4.
TakcoHoMuYeckne Mapkepbl, UCMONb3yeMble B xeMocucTemaTnke 5. OCHOBHbIE TWMbl MUTATENbHbIX
cpen, UCnonb3yeMblX 4N KyNbTUBMPOBaHNS NpokapuoT 6. OCoBeHHOCTN NepMoaNYECKOro
KYNbTUBMPOBAHUS MUKPOOPraHM3MoB 7. dasbl pocTa KynbTypbl NPy NpU NEPUOANYECKOM
KyNbTUBMPOBaHUM 8. Bubl NaCCUBHOIrO 1 aKTUBHOMO KNETOYHOrO TPAHCMOPTa U MeEXaHU3Mbl X
peanusaumm 9. KOHCTPYKTUBHbIA 1 aHepreTnyeckuii Tunbl Metabonuama 10. Tunbl nuTaHns
npokapuoT 11. Tunbl AblIxaHWS MUKpPOpraHMaMoB. A3pobHoe 1 aHaspobHoe ObixaHue 12. CTpoeHwue
3MeKTPOHTPaHCMOpPHbIX Lenei 13. BpoxeHue y npokapuoT u ero tunbl 14. OcobeHHOCTM
obpaszoBaHusi AT® npu 6poxeHun 15. FomohepMeHTaTBHOE MONIOYHOKMUCNOE BpoxXeHne

Tema 8. O6wwue npaBuna paboTbl B MUKpoOMonornyeckom naboparopum.
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Tema 9. Mukpockonus. lNMpenapatbl XUBbIX MUKPOOPraHN3MOB.
Tema 10. Mopchonorusi pasnnyHbIX rpynn NpoKapyoT U 3yKapuor.
Tema 11. PukcupoBaHHble oKpaLleHHble npenaparbl.

Tema 12. NNoBepXHOCTHbIe CTPYKTYpPbl MPOKapM1oT.

Tema 13. BHyTpeHHUe CTPYKTYpbl KNIeTOK Npo- U 3yKapuorT.

Tema 14. BaKTepVIOﬂOFVI‘-IeCKaﬂ nocyna u ee crepunnnsauus. lMutatenbHble cpenbi:
npurortosJsieHue, Metoabl UX YIMJIOTHEHUA, cTepunn3auusa n XpaHeHue.

Tema 15. MeToobl NoceBa U KyNbTUBMPOBaHUSA MUKPOOPraHU3MoOB.
Tema 16. Mukpobuonornyeckuin aHanm3 o6 EKTOB OKpyXatoLien cpeapbl.
OtyeT , NpMMepHble BOMPOCHI:

OT4eT OONXeH oTpaxaTtb X0 NpoaenaHHon paboTbl, MCMOb30BaHME OCBOEHHbIX METOAO0B. B pamkax
npakTuyeckon paboTbl 0by4aroWwmincsl NPOM3BOONT OLLEHKY CaHUTAPHO-MUKPOBOMONIOrM4ecKoro
COCTOSIHMS 0OBEKTOB OKpY>XatoLein cpeabl U NPOoayKTOB NUTAHMA 1 AenaeT BblBog 06 mx
6e30nacHOCTV Onsl 300P0BbS M CAHUTAPHO-TUIMEHNYECKOM COCTOSIHUM

Tema 17. CaHuTapHas MuKpobuonorus. YCTpomcTso Mukpobuonoruyeckon naboparopumm.

Tema 18. MeguuuHcKas MI/IKpOﬁVIOHOFVIH. lMaToreHHble U YCNoBHO-NaToOreHHbie
MUKPOOpPraHn3mbl. OCHOBHble rpynnbl naToreHoOB YyesioBeka.

Tema 19. daKkTOpPbI NAaTOreHHOCTU U BUPY/IEHTHOCTb MUKPOOPraHU3MOB. [OpM3OHTalNbHbIA
nepeHoc reHoB B NatoreHe3e UHAEKLMN.

YCTHbIn onpoc , NpyMepHble BOMPOCHI:

1. OCHOBHblE METObl CAHUTAPHO-MUKPOBMONOrNYECKMX NCCNenoBaHunii 2. NMoHATMS annoXTOHHON 1
ABTOXTOHHOW MUKpodpnopbl 3. 30HbI canpobHOCTU BofoeMoB 4. CaHMTapHO-NoKa3aTtenbHble
MUKPOOPraHu3mbl, onpemensiemble npyu nccnegosaHnm sodayxa 5. CyWwHOCTb acnupaTopHbIX METOLOB
aHanusa 6. CaHuTapHble MUKPOOPraHn3Mmbl, ornpeaensemMble Npy onpeaeneHnn Ka4ectsa Nnuwm 7.
["pynnbl pakTOPOB NaTOreHHOCTM MUKpoopraHnamoBs 8. dakTopbl agreaum 9. MNoHaTue
BUPYyneHTHoCTN 10. KayeCTBEHHbIN 1 KONMYECTBEHHbI COCTaB HOPManbHOM MUKPOMNOPbI Yenoseka
11. YcnoBHoO-natoreHHble MUKpoopraHnamel 12. XapaktepucTtuka Bo3byamtens xonepbl 13.
Xapaktepuctvka Bo3byautens yymbl 14. Xapaktepuctmka Bo3byautensa cucoumnmca 15.
Xapaktepuctvka Bo3byautens tybepkynesa

Tema 20. UHdpekLuMK, OCHOBHbIE NYTU Nepena4yv nHopekuun. NMaroreHHble MUKPOOPraHU3Mbl
Kak npu4yMHa BO3HUKHOBEHUS anuaemuin. Bo3byautenu n nx pacnpocrpaHeHue B NPpMpPOAHbIX
pe3epsyapax. 3alLUTHble MeXaHU3Mbl OpraHu3Ma yenoseka.

Tema 21. Bupycol. CtpoeHue, knaccudpukaums, XUsHeHHbIn LuKn. Bupycel yenoseka.
Baktepuocparu un nx ponb Kak NoTeHUManbHbIX aHTUOaKTepuanbHbIX areHToB B Tepanuu.
MpuoHbl. MpUOHHbIE GoNe3HM.

Tema 22. UH(peKLMOHHbIe 3a60neBaHns, Bbi3blBaeMble MUKpOMULLETaMU. JIoKanbHbie U
CUCTEMHble MMKO3bl. PacnpocTpaHeHHOCTb KOXHbIX MUKO30B. Peakue oopMbl MUKO30B U UX
BO36yautenu.

KoHTponbHas paboTta , npuMepHble BONPOCHI:

1. MoHaTne nHdoekumm 2. AsporeHHbln NyTb nepenadn nHdpekumm 3. KoHTakTHbIR NyTb nepenayu
NHpekumn 4. TpaHCMUCCUBHBIN MyTb Nepenadn nHdekuumn 5. BeptukanbHbii NyTb Nnepenayu
NHAoekumn 6. [[eMOKOHTaKTHbIN NMyTb Nepenadn nHdekuun 7. lNonoson nytb nepenadm nHekuum 8.
CTpyKkTypHas opraHm3aaums BMpyCcHbIX YacTuy, 9. Tunbl CAMMETPUN BUPYCOB, CBA3b CTPYKTYPHOM
opraHuM3auumn BUPYCHbIX YacTuu, ¢ cummeTpuein supyca 10. lNepBuyHas n BTopnyHas CTpykTypa
FEHOMHbIX HYKIEMHOBbIX KMCNOT BUPYcoB 11. JlnugoreHuns n ymepeHHbie goarn 12. OHKOreHHble
JNHK-conepxatme supycbl 13. Tunbl B3aMMoOencTBus Bupyca n opraHn3ma B 3aBUCMMOCTU OT
ANMTENbHOCTU NpebbiBaHNS BUpPYCa B OPraHn3Me 1 B 3aBUCUMOCTM OT UCXOa B3aNMOOENCTBUS C
knetkom 14. MexaHn3Mbl LUTOTOKCUYECKOro AeNCTBUSA BUPYCcoB 15. MexaHn3Mbl Hecneungouyeckom u
cneumgunyeckon NPoTUBOBMPYCHON 3aLUUThI

UtoroBas cpopma KOHTpons
3ay4erT (B 4 cemecTpe)
Ntoroeas chopma KoHTpons

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 8494215919 5 AE
CtpaHnua 16 13 20. 111 YHI:I

S OEMALIGH



Mporpamma aucumnnuHbl "Mukpobuonorus, Bupyconorus”; 33.05.01 dapmauuns; fOLEHT, K.H. (ooueHT) 3eneHnxuH M.B.

9K3aMeH (B 5 cemecTtpe)

[MprMepHbIe BONPOCHI K UTOrOBOM (POPME KOHTPONS
Bonpocsl k 3a4eTy:

0O NO OB~ WN =

9

. MpeameT 1 3apaum Mukpobuonoruun. Ictopus passutus MUKpobronoruu.
. POopMbl 1 pa3mepbl MPOKapPMOT. DKI0CKENET 1 9HOOCKENET NPOKapUOT.

. KnetouHble CTEHKM rpamMnonoXnTensHblx 6akTepuii.

. KnetoyHble CTeHkn rpamoTpuuaTtenbHbix 6akTepuii.

. NMapakpuctannmyeckme NoBEPXHOCTHbIE S-Cnow.

. MpoTonnacTbl, cdpeponnactbl u L-goopMbl 6akTepuii.

. Paznnumsa npo- n aykapnotmyeckom Knetku.

. [ToKpOBbI NPOKAPWOTHOM KNETKM (Kancynbl, Yexmbl, CAU3UCTbIE CNOW).

. Llenntonocomsil, rmaoposincomol, WKWNbl, 3KCTPaUENONApPHbIE ra3oBble 6annoHbl.

10. XryTuku, nx ctTpoeHuve.

1

1. ®yMbpun rNaBHOro N anbTEPHATUBHOIO TUMOB.

12. LUntonnasmatnyeckas membpaHa bakrepwuid. llunnapl. CTpoeHme.
13. Lintonnasmatnyeckast MembpaHa apxeit. Jlinnunasl. CTpoeHme.
14. 'eHOM NPOKapMOTHOW KNeTKu.

15. Cnocobbl Nony4YeHNst SHEPrM MUKPOOpPraHuaMammn. PopMbl KNETOYHO SHEPTK; NMyTK ee
obpasoBaHus.

16. BpoxeHue. Myt copaxnBaHus yrneBonoB. Tunbl 6poXeHus.

17. A3pobHoe AblxaHWe C NCMONb30BaHNEM BbICOKOMONEKYNSAPHbIX OPraHNYeckmx BELLECTB B
Ka4yecTBe MCTOYHMKOB SHEPTUN.

18. ONeKTPOHTPAHCNOPTHBIE LENW N UX 0COBEHHOCTN Y MPOKapWOT.
19. AHaspobHoe aObixaHue. [oHOpbI 1 aKLenTopbl aNEKTPOHOB. TuMbl aHa3POBOHOro AblxaHus.
20. CneunannsnpoBaHHbIe NOKOSAWMNECH POPMbI MUKPOOPraHN3MOB. DHOOCMOPHI..
21. [lenctBre XMMUYECKMX N PU3NYECKUX DaKTOPOB Ha MPOKapUOoTbl, MEXaHU3Mbl YCTONYNBOCTM

M

22.

NKPOOPraHn3MOB K LEeNCTBUIO (ON3NKO-XUMUNYECKNX (DAKTOPOB.

23. Perynauns metabonmama y npokapuor.

24. [NpaBnna n TepMrnHbI HOMEHKNATYpPbI.

25. HanpasneHus B cuctemartumke npokapuor.

26. DeHOTUNNYECKUA NOAXOL N HYMepuyeckas cuctematmka.
27. ['eHocHCTEMATMKA U XEMOCHUCTEMATUKA.

28. dunoreHeTNYeCKNin N0AXoL4 B CUCTEMATUKE.

29. dunoreHns opraHM4eckoro mupa: Tpu gomeHa - Archaea, Eucarya, Bacteria.

30. Teopun NPOUCXOXOEHNN XNSHMW.

Bonpochb! kK ak3ameHy:

1
2
3
4
5.
6
7
8
9

aToreHHoCTb 1 BUPYNEHTHOCTb.

. MyTn nepenayn MHGEKLMUN.

. CTpoeHue BUPYCHbIX YacTuL

. MexaHn3Mbl LMTOTOKCUYECKOro AEeNCTBMS BUPYCOB.
CaHunTapHo-nokasaTefibHble MUKPOOPraHn3Mbl U METOLbl UX ONpeLeneHuUs
. CaHMTapHO-MMKPOBMONOrMyecKnii aHannua nuLeBbIX NPOayKTOB.

. Muwesble NOTPebHOCTY NPOKAPUOT.

. MuTatenbHble cpenbl, Ans KynbTUBMPOBaHMS NPOKAPWOT.

. KynbTuBrpoBaHue (neprnoanyeckoe, HENPEPbLIBHOE) 1 POCT NPOKapUoT.

Obwee nNpencraBneHNe 0 CUHTE3E OCHOBHbBIX BMOMNONMMEPOB MUKPOBHOI KNETKM.
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10. TpaHCNoOpPT NUTaTENbHbIX BEWECTB B MUKPOOHYIO KNETKY.

11. XapakTepuctrka Tunos metabonmama npokapuor.

12. Cnocobbl 1 MeToabl CTEPUNN3ALIN.

13. Jln3oreHunsa n ymepeHHblie cparu.

14. OHKOreHHble BUPYChI.

15. T1pnOHbI.

16. CoBpeMeHHas knaccmdomkaums npokapunot. [lomeH Archaea.

17. CoBpeMeHHas knaccudgmkaumsa npokapuot. [lomeH Bacteria.

18. Xapaktepuctmka oTaenbHbIX rpynn MUKPOCKOMUYECKNX 3yKapUoT.
19. CneumannsnpoBaHHbIe NOKoSWMECS POPMbI MPOKaPMOT.

20. OHpocnopa, ctagun ee 06pa3oBaHus.

21. Ka4eCTBEHHbIN N KONNYECTBEHHbI COCTaB HOPManbHOW MUKPOMNOPbLI 1 pakTopbl, ero
perynupyowme.

22. Ponb KMWEYHOro MMKpobuoma B HEMHMEKLMOHHBIX 3aboneBaHmnsXx.

23. CBoiicTBa NaToreHHbIX MUKPOOPraHn3MOB: CNeUMGUYHOCTb, OPraHOTPOGHOCTb, NATOrEHHOCTb,
BUPYNEHTHOCTb.

24. dakTOpbl NATOrEHHOCTU 1 BUPYNEHTHOCTU MX OCOBEHHOCTM Yy Pa3HbIX rPyMn NaToreHHbIX
MUKPOOPraHN3MOB.

25. [[Opu30HTasNbHbIN NEPEHOC rEHOB B NATOreHe3e MHEKLNIA.

26. OcHOBHbIE NYTW NepeHoca NHPEKLIMOHHbIX areHTOB, NX XapakTepucTumka.
27. Anuoemnn, NnaHoemnn, cnopaanyeckmne MHAEKUMoHHble 3aboneeaHus.
28. XrMnyeckoe CTpoeHmne B1pyCoB.

29. OcTpble BMPYCHble MHPeKUMN. XpOHNYECKME BUPYCHbIE MHApeKLMN. MeaneHHble nHpekuuw,
Bbl3blBAEMbIE BUPYCaMM 1 BUPYCONOO0OHbIMI areHTaMmu.

30. pnbkoBble 3aboneBaHns Y4enoBeKka, X PacnpPoCTPaHEHHOCTb. JlokanbHble N CUCTEMHbIE MUKO3bI.

7.1. OcHOBHas nuTteparypa:

1. Mukpobuonoruns u ummyHonorusi. MpakTukym [SnekTpoHHbI pecypc] : y4eb. nocobue / P. T.
ManHanosa - M. : T'9OTAP-Mepgua, 2013. -
http://www.studmedlib.ru/book/ISBN9785970427507 .html

2. MegnumHckas MMKpPobMonorus, BUPyconorns n UMMyHonorusi. Tom 1. [9nekTpoHHbIin pecypc] /
Moo pen. B.B. 3sepesa, M.H. boiyeHko - M. : TOOTAP-Megua, 2014. -
http://www.studmedlib.ru/book/ISBN9785970429143.html

3. MeamumHckas MMKpoburonoruns, BUpyconorms n uMmyHonorus. B 2 1. Tom 2. [9neKTpoHHbI
pecypc] : yuebHuk / Moa pea. B.B. 3eepera, M.H. boityeHko - M. : TOOTAP-Meaua, 2014. -
http://www.studmedlib.ru/book/ISBN9785970429150.html

7.2. JlononHuTenbHasa nuteparypa:

1. Mukpobuonorus. Yactb 1. MNpokaproTnyeckas knetka [9nekTpoHHbI pecypc] : yuebHoe nocobue /
H.I". KypaHosa, [.A. Kynataanse. - M. : [lpomeTen, 2013. -
http://www.studmedlib.ru/book/ISBN9785704224594.html

2. Mukpobuonorusi. Yactb 2. Metabonuam npokaproT [SnekTpoHHbIl pecypc] / KypaHosa H.I". - M. :
MpomeTen, 2017. - hitp://www.studmedlib.ru/book/ISBN9785906879110.html

7.3. UHTepHeT-pecypcChl:

Cell structure and function in Bacteria and Archeae -
http://samples.jbpub.com/9780763762582/62582_CHO04_097_130.pdf

BO3/NHekumnoHHble 6onesHn - www.who.int/topics/infections_diseases/ru
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Mwkpobuonorus - http://www.microbiologu.ru/
Mwukpobbl 1 Yenosek - www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka
CTtpoeHune kneTkn npokapmort - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbBI(MOAYNS)

OcBoeHne gucumnavHbl "Mukpobuonorus, Bupyconorust" npeanonaraeT UCNonb30BaHne
cnepytolero MatepranbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeouiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopmMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELVIHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIMO
NPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPaKTMBHOW TpMbyHbI Npenonasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNeEM, UHTEPGECHI
noakntouerms: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWNM BCE YCTPONCTBA B €OMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTUYeckme
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUabl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA0OHON 1 OOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPEACTB 00y4eHMs, B TOM YMCNe C MCNONb30BaHMEM B npoLecce 0by4yeHns BCex
KopriopaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpOoKOMoIOCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYOLWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMINHBI UIMEETCS B HANIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOI NpeaocTaBneH
CTyOoeHTaM. dneKTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npegocTaBnsieT
NONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHOW y4ebHOI nMTepaTtype No OCHOBHbIM AMCLMNINHAM,
n3y4yaeMbiM B MEAMLUMHCKMX By3ax (MpeacrasfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMeKTbl HeOBX0AMMO NNTEpPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMU FOCYLAPCTBEHHbIX
obpazoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPaB.

Ay,D,VITopI/IVI ans na60paToprlx 3aHATUN, OCHALLEHHble MUKPOCKOMaMu, BbITAXHbIM LWKadOOM, ra3om,
o6opyﬂ03aHmeM N peaktneamun O5is KynbtnBmposaHnUAa MUKPOOPraHn3mMoB, NMPUroTtoBneHnA
MVIKpO6I/IOJ'IOFVI‘-IeCKVIX npenaparos, HAarnAOoHbIMA nocobumamu.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO n yyebHbIM nnaHoM no
cneunanbHocTu: 33.05.01 "dapmauns” n cneuynannsauum He NPeLyCMOTPEHO .
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AsTop(bl):

3eneHnxuH I.B.

3axaposa Hatanus "'eoprmuesHa
3axapoea Haranus ["'eopruesHa
S 201 __r.

PeueH3eHT(bl):
MnbuHckas O.H.
" 201 __ .
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