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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 Hartanus "'eoprmesHa

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 8494127719 5AE
CrpaHwnua 3 n3 20. il YHI:I

S OEALIK G



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
Lincpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
OK-1
(0BLwekynbTypHbIE CMNOCOBHOCTBIO K aOCTPAKTHOMY MbIWNEHNIO, aHANU3y, CUHTES3Y;
KoMMeTeHuunn)
FOTOBHOCTbIO pelaTtb CTaHOAapTHbIE 3a4a4u
OMK-1 NpogeCcCMoHanbHOM OeaTeNbHOCTM C UCNONb30BAHNEM
NH MaUWOHHbIX, Bubnuor NYEeCKMX
(NMpodpeccroHanbHble cpop g” o 6 6.” orpagouuec pPEeCypCoB,
KOMMETEHLIN) MeLMKO-O10oNornieckon TEPMUHONOrK,
NHPOPMALNOHHO-KOMMYHUKALMOHHbBIX TEXHONOMNA 1 Y4ETOM
OCHOBHbIX TpeboBaHM NHPOPMALMOHHO 6E30MacHOCTY;
Ol1K-5 CNOCOBHOCTBIO U FOTOBHOCTbLIO aHaNM3MpoBaTb pesynbTaTtbl
(npodheccunoHanbHble COOCTBEHHOW OeATeNbHOCTM ANS NPeaoTBpalleHns
KOMNeTeHLmm) npodheccrnoHanbHbIX OWnboK;
OlK-6
(npodheccunoHanbHbie FOTOBHOCTbIO K BEAEHNIO MEANLIMHCKOW OOKYMEHTaUuu;
KOMMeTeHuun)
OMK-7 FOTOBHOCTbIO K MCMNOJIb30BAHNIO OCHOBHbIX
(IPOOECCHOHANbHBIE (PUBMKO-XMMUHECKMNX, MAaTEMATNHECKMX U NHBIX
€CTEeCTBEHHOHAY4YHbIX MOHATUIA U METOL0B NPU peLleHnn
KoMMeTeHuunn) :
npodbeccroHanbHbIX 3a4ay;
OriK-8 FOTOBHOCTbIO K MEAVNLIMHCKOMY NPUMEHEHWNIO NEKAPCTBEHHbIX
(npodheccunoHanbHbIe npenapaTtoB U UHbIX BEWECTB 1 UX KOMOUHaLUMIA Npy pelleHnin
KOMNeTeHLmm) npodbeccrmoHanbHbIX 3a4ay;
OMMK-9 CNOCOBHOCTbLIO K OLEHKE MOPKOYHKLMOHANBHBIX,
(IPOOECCHOHANbHBIE JoM3MONOrNYeckmx COCTOSAHNIA 1N NATONOrMYECKNX NPOLLECCOB B
KOMMETEHLN) opraHuame 4yenoseka O/ pelweHns NnpodpeccnoHanbHblX 3a4ay;
CNOCOBHOCTBIO U FOTOBHOCTbIO K OCYLECTBNEHMIO KOMMNEeKca
MEepPONPUSATUIA, HaNPaBNEHHbIX HA COXPaHeHne 1 yKpenneHume
AK-1 3[0POBbS U BKNtOYatowWwmx B cebs doopMmpoBaHne 300p0BOro
XW3HW, N npex.neHne BO3HNKHOBEHM
(NPOChECCHOHANbHbIE obpasa Xn3Hu, npenynpex.ane e BO3 OBEHUSA U (NNN)
KOMMETEHLIN) pacnpocTpaHeHns 3aboneBaHunii, X PaHHIOK ANArHOCTUKY,
BbISIBIEHWE NPUYMH U YCNIOBUIA NX BO3HUKHOBEHWS U Pa3BUTUS,
a TakXe HanpasfeHHbIX Ha YCTPaHEeHUe BPeaHOro BANSHUS Ha
3[0pPOBbe YenoBeka pakTopoB Cpelbl ero 0bUTaHUS;
MK-20 FOTOBHOCTbIO K @aHanuay 1 nybnnyHomy npeacTaBneHuto
(npodheccunoHanbHble MeaMLMHCKOW nHopMaumn Ha OCHOBE f0Ka3aTeNbHOM
KOMNeTeHLmm) MeaVLMHbI
MK-21 CMOCOBHOCTBIO K y4aCcTUo B NPOBELAEHNMN HayYHbIX
(npodbeccmoHanbHble MCCTIGIOBaHNA: y P y
KOMreTeHuun) ’
FOTOBHOCTbIO K COOpY 1 aHanmay xXxanob naumneHTa, 4aHHbIX ero
MK-5 aHaMHe3a, pe3ynbTaToB OCMOTPa, NabopaTopHbIX,
(npodheccunoHanbHble NHCTPYMEHTalbHbIX, NATONOr0-aHaTOMUYECKMX U UHbIX
KOMNeTeHLmMm) nccnenoBaHUn B Lensx pacno3HaBaHUs COCTOSHUS UK
yCTaHOBNEHMS (DaKTa HANMM4YMS UK OTCYTCTBMS 3ab0neBaHns;
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Mporpamma aucumnnuHbl "Mukpobuonorus, Bupyconorus”; 33.05.01 dapmauuns; fOLEHT, K.H. (ooueHT) 3eneHnxuH M.B.

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- 0COBEHHOCTM CTPOEHUS BakTepuii, apxei 1 BUPYCOB 1 CPYHKLIMW X OTAENbHbIX CTPYKTYP,
- NLWEBbIE NOTPEOBHOCTN MUKPOOPTraHN3MOB,

- NPO6/1eMbl TAKCOHOMMYECKOr0 PACMONOXEHUS NPOKAPWOT 1 BUPYCOB,

- OCHOBHbIE HanpaBneHns B cucTemMaTke NpoKapmoT, MPOUCXOXAEHME BUPYCOB,

- ocobeHHoCcTV MeTabonnama bakTepuii, apxei, BUPYCOB,

- POJIb NPOKAapPUOT N BUPYCOB B 3KOCUCTEMAX U 6|/|ocqaepe B LLE/IOM, a TakXe B HapO4HOM X0351cTBE
n MeagununHe,

- B3aMIMOOTHOLWIEHNS NPOKapMOT Mexay coboii, ¢ aykapnoTamu 1 BUpycamu,

- npasunna TeXHUKn 6e30MacHOCTM 1 NOBEeOEHMS npwn nposeneHnn MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/IX p8.60T B
na6opaToprlx M NPOMbIWIEHHbIX YCITOBUSAX.

2. DONIXEH yMeTb:

- OPMEHTNPOBATbCA B cneuunanbHon Haquon N MeTo4N4YeCcKomn nutepartype no NpoguIo NOAroTOBKN
N CMEXHbIM BOMNpocam,

- aHanM3npoBaTb, OLEHMBATb U MPUMEHSATb MOMYyYEeHHbIe 3HAHNSA NP U3Y4EHUU OPYTUX AUCUUMIIH U
B NPOdPeCCMOHaNbHOM OeATEeNbHOCTH,

- BECTW MKpoburonornyeckyto paboTy: NnpurotTaBnneaTh NUTaTeNbHble CPeabl U PacTBoOpbI,
6aKkTepPMONOrnYeckyto 1 XMMNUYECKYHO NOCYLy, CTEPUNN30BATb N XPaHUTb,

- MPUMEHATb METOAbl CBETOBOW MMKPOCKOMMUK, NMOCEBa, BblAENEHNS 1 UCCNeaoBaHus
MOPPONOrMYECKUX U (PU3MONOr0-O1OXMMUYECKIX CBOMCTB MUKPOOPraHN3MOB, KyNbTUBMPOBAHUS,
KONIMYECTBEHHOTO y4yeTa,

- aHanNM3npoBaTb pPe3ynbTaTbl MUKPOBNONOrMYECKUX NCCNEen0oBaHNIA.

3. 0ONXeH BnageThb:

- HaBblKaMy NPaKTNYECKO paboTbl B MUKPOOMONornieckorn nabopatopum, BolAENEHUS U
KyNbTMBMPOBAHUS MUKPOOPTraHN3MOB, UX MUKPOBMONOrnYeckoro NCCneaoBaHns.

4. nONXeH OJEMOHCTpUMpoOBaThb CNOCOBHOCTb 1 FOTOBHOCTb:

- UICNONb30BAaTb MOMYYEHHbIE 3HAHWUS NPY U3YHEHUN OPYrMX OUCLUUMNIINH, a TaKXe Npv BbINONHEHNN
npakTuyeckux nabopaTopHbIX 3a4ad, KypPcoBbIX M AMMNOMHbIX paborT,

- UICNONb30BaTh NOMYYEHHbIE 3HAHNS B HAYYHO-MCCeaoBaTenbckoi paboTe, npu paboTe B
MEeOULMHCKUX YYPeXaeHNsX, HayYHbIX MCCNeaoBaTeNbCKMX LEeHTpax, Ha dpapMakonormyeckmx
NpPeanpusaTrsX.

4. CTpyKkTypa 1 cogepxaHvue OUCLMUMNIUHBI MOAyNs
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) 216 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNINHBI: 3a4eT B 4 CEMECTPE; 9K3aMeH B 5 ceMmecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl No AUCUMNIMHe/ MOAYNIO
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Mporpamma aucumnnuHbl "Mukpobuonorus, Bupyconorus”; 33.05.01 dapmauuns; fOLEHT, K.H. (ooueHT) 3eneHnxuH M.B.

TemaTtuyeckun nnaH ANCUMUNINHbI/MOAYNSA

Bupabl n yachbl
ay,aMTOpHOM paboThbl,

Pasnen MX TPYAO0EMKOCTb
N Ducumnnmnubi/ CemecTp clgzg§::au (B Yacax) TeK%’(‘#:::)ﬁsz"'
Moayns MpakTK-|abopa-

Nexkuum | yeckue | TOpHbIE
3aHATUA paﬁoru

Tema 1. Mukpoburonoruns kak Hayka.
OcHoBHble nogpasaeneHus
MUKpobuonorun. MnkpoopraHnambl B
" [npupoge. dPopma n pasmepsl
npokapwvoT. MopdoTunsi
naToreHHbix 6akTepuii.

Tema 2. CTpyKTypHas opraHmsauus
NPOKaPUOTHOW KNEeTKN, PyHKLMKN ee
OTHEeNbHbIX OpraHens un KoHTponbHas
2. [komnapTMeHTOoB. OTANYNS OT KNETKK 4 4 0 0 [pabota
aykapuot. CTpykTypHas
opraHusaums baktepwuii -
obnuraTHbIX Napa3nToB YenoBeka.

Tema 3. OpraHbl U TUMbl OBUXEHUS
MUKPOOPraHn3amoB. Munn, XryTnku,
akcuanbHble onbpunnbl. Takcuchl.
MoaBMXHOCTb NATOreHHbIX
6akTepuii. [BuxeHne Ccnnpoxert,
cnupwnn, BU6PUOHOB.

Tema 4. [poncxoxageHne XunusHu,

4. Mvp PHK, Bo3HUKHOBEHME 4 5 0 0 Konnoksunym
" [npokapuoT 1 sykapuoT. IBONoLNS

NaToreHHbIX MMKPOOPraHN3MoB.

Tema 5. briopasHoobpasve
MUKpoopraHuamoB. CoBpeMeHHas
cucTemartmka npokapuor.

5. |[®unoreHeTnyeckas u knoyesas 4 2 0 0
knaccudpukaumu. lNpaktnyeckas
cucTtemartumka natoreHoB. CepoBapbl,
6roBapbl, doaroBapbi.

Tema 6. [luTaHne MUKPOOpPraHM3MoB.
TpaHcnopT nNuTatenbHbIX BEWECTB.
PocT, passutue n kynbTBnpoBaHune
6. |[MPOKapwor. HekynbTnBupyembie 1

" |nokosilwmecs opmbl
MUKPOOPraHN3moB.
MepcucTunpytowme nHgeKLnN.

Tema 7. Metabonunam
MUKpoopraHnamos. Cnocobbl KoHTponbHas
7. \nony4eHus sHepruwn. ObixaHve v 4 2 0 0 |paboTa
bpoxeHne. Metabonmam
naToreHHbix 6akTepuii.

8 Tema 8. O6wue npasmna paboTol B
" [Mukpobuonormnyeckoi naboparopum.
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Mporpamma aucumnnuHbl "Mukpobuonorus, Bupyconorus”; 33.05.01 dapmauuns; fOLEHT, K.H. (ooueHT) 3eneHnxuH M.B.

Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

4 0 0 8

9 Tema 9. Mukpockonus. [Npenaparbl
" PKMBbIX MUKPOOPraHn3moB.

10 Tema 10. Mopdponorusa pasnnyHbIx
‘Irpynn NpokapuoT 1 3yKapuor.

11 Tema 11. ®ukcuposaHHble
‘|oKpaleHHble npenaparbl.

12 Tema 12. [loBEpPXHOCTHbIE CTPYKTYPbI
‘Inpokapwor.

Tema 13. BHyTpeHHMe CTPYKTYypbl YCTHbIN onpoc

13. KNeToK Mpo- 1 3yKapuor. 4 0 0 10

Tema 14. baktepuonorudeckas

nocyna v ee ctepunmsauus.

14 [MnTatenbHble cpenpl:
‘InpuroToBneHne, MeToabl NX

YMNOTHEHWS, CTEPUNN3aLNS U

XpaHeHue.

Tema 15. MeToabl nocesa u
15.|KynbTUBMPOBaHUSA 5 0 0 20
MUKPOOPraHN3moB.

Tema 16. Mukpoburonormyeckui
16.|aHann3 06 bEKTOB OKPYXatoLLein 5 0 0
cpenbl.

Tema 17. CaHntapHas
17.|Mnkpobuonorus. YCTpoincTeo 5 4 0 0
MUKpobronornyeckoi nabopartopmu.

Tema 18. MeouumHckas

MUKpobuonorus. MNaToreHHbIe 1
18.|ycnoBHO-NatoreHHble 5 4 0 0
MUKPOoopraHnambl. OCHOBHbIE
rpynnbl NaTOreHoB YenoBeka.

Tema 19. dakTOpbl NATOrEHHOCTU U
BUPYNEHTHOCTb MUKPOOPraHU3MOB.
["Opn30HTaNbHbIA NEPEHOC FEHOB B
naTtoreHese NHQEKLUNN.

Tema 20. VIHpbekumn, OCHOBHbIE
nyTn nepenayn NHMEKLNIA.
MaToreHHble MUKPOOPraHn3Mbl Kak
50, [MPV4MHA BOSHIKHOBEHMS anMaeMuia.
‘|Bo3byamTtenu n nx
pacrnpocTpaHeHne B NPUPOaHbIX
pe3epByapax. 3alnTHbIe
MEXaHW3Mbl OpraHnuama Yyenoseka.

4 0 0 8

50 Otyer

19. YCTHbIR onpoc

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 8494127719 5AE
CtpaHnua 7 ns 20. 111 yHlf[

S OEMALIGH



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

Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 21. Bupycbl. CTpoeHue,
Knaccudoukauus, XU3HEHHbIN LK.
Bupycbl yenoseka. baktepuodparu un
21.|ux ponb Kak noteHuunasnbHbIX 5 4 0 0
aHTnbakTepmnanbHbIX areHToB B
Tepanuu. [pnoHbl. [PUOHHbIE
6onesHu.

Tema 22. IHgbeKUNOHHbIEe
3aboneBaHus, Bbi3blBaeMble
MUKpoMuLeTamu. JlokanbHble 1 KoHTponbHas
22.|CNCTEeMHbIE MMKO3bl. 5 2 0 0 |pabota
PacnpocTpaHeHHOCTb KOXHbIX
MMKO30B. Penkne popmbl MMKO30B 1
nx BO3byomTenn.

Tema . ITorosas goopma KOHTpOnS 4 0 0 0 Sauer
Tema . IToroBas goopma KOHTPOnNS 5 0 0 0 Ok3ameH

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. Mukpo6uonorusi Kak Hayka. OCHOBHble noapa3saeneHns MUKpobuonoruuw.
MukpoopraHuambl B npupoge. dopma n paamepbl npokapmot. MopdoTunbl natoreHHbIX
6akTepun.

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

Mukpobuonorus kak Hayka. Bo3HMKHOBEHME 1 pa3BMTNE MUKPOOMONOrv, e OCHOBHbIE
noapasaeneHusi. CoBpeMeHHas MMKpobmonorus, ee HanpaeneHuns n 3agadun. CoumnanbHO 3Ha4YMMble
MUKPOOPraHn3mbl, MMKPOOPraHn3Mbl U BUPYCbI - BO3OyamTenn 3abonesBaHunii 4enoBeka u XUBOTHbIX.
MwukpoopraHnambl B MegMUNHE U HAPOOHOM XO35CTBE. VIcnonb30BaHNne MUKPOOPraHM3MOoB O/14
nony4eHnst BUONOrMYECKN akTUBHBIX COEANHEHNIA, BATAMUHOB, aMUHOKUCNOT, aHTUONOTIMKOB,
6enKoBbIX MpenapaToB, OPraHNYeCKNX KNCNoT, (OEPMEHTOB 1 AP. COeanHEeHNA. Pa3nuyHblie
MopcpoTunbl bakTepunin. MectoobmTaHms 1 aKonorndeckne HuwWm npokapunot. MukpobHoe
co006LWeCTBO 1 GakTopbl, onpenensiowme ero passutme. MNMytn B3anmMoaencTens B MUKPOOHOM
coobuwecTBe. [poayLeHTbl 1 peayueHTbl. [1eiCTBUe XMMUYECKMX U Pn3NYECKNX 0akTOPOB Ha
NPOKapuOoTbl, MEXaHN3Mbl YCTOMYNBOCT MUKPOOPraHN3MOB K OEACTBUIO PU3NKO-XUMNYECKUX
(oakToOpOB. XapakTep B3aMOOTHOLWEHUA B MUpe NpokapnoT. AcCoumatBHbIE OTHOLWEHNS:
MeTabunos, MyTyanuam, CUHTPOdMS, caTTeNnam, NPOTOKOONepaLms, KOHCOPLMN, KOMMEHCANN3M.
KOHKypeHTHble OTHOWEHWS. AHTUOMOTIKM 1 BAKTEPUOLIMHBI; MEXAHU3M X OEACTBUS.
YHuBepcanbHas cuctema "Quorum sensing"”, npy MeXBMAOBbIX KOMMYHMKaUUSIX y 6akTepuii.
Mepexon natoreHHbIx 6akTepuii B HEKYNbTUBMPYEMOE COCTOSHME. PONb MEXKNETOYHOW BUOOBOM
KOMMYHMUKaLMX B XU3Hu npokapuot. ObpasoBaHne 61UonneHoK MUKPOOPraHM3MOoB 1 3HAYEHME 3TOro
npouecca ans MmeamumHel. dopma 1 pasmepbl NPOKapuoT. OK30- N 9HOOCKENET MUKPOOHOIN KNETKW.
XapakTepHble 06beanHeHNs KneTok. "MraHTckue” n "kapnmkoBble" opraHnambl. PakTopbl,
onpenensiowme pasmepbl 1 opmMy KneTku. MNprmepbl MOPOTUNOB NATOreHHbIX BaKTEPUiA:
LOVNNOKOKKKN, CTPENTOKOKKK, CTadoMIOKOKKM, NanoykoBUOHbIE, N3BUTblE (DOPMbI - BUOPWOHDI,
cnvpunnel, cnnupoxeTbl. bakTepun 6e3 kNeTo4HoM cTeHkn. Mukonnasmsi.
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Tema 2. CTpyKTypHasi opraH1M3aums NpokapuoTHON KNeTku, hyHKLUKM ee OTOeNbHbIX
opraHensn u KoMnNapTMeHToB. OTNIMUUSA OT KNeTKU ayKapuoT. CTpyKTypHasi opraHm3aums
OaKTepuit - 06nMraTHbIX Napa3uToB YenoBekKa.

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

BHewHwne cTpykTypbl NpoKapuoTHOW kneTku. KnetouHble cteHkn baktepuii. MypenH-TenxoeBsbli
cakkynyc rpamnonoxmuTenbHboix baktepuin. HapyxHasa membpaHa, nepunna3maTnyeckoe
NPOCTPAHCTBO Yy rpamMoTpuLaTenbHbix 6akTepuii. MapakpucTannnyeckunin NOBEPXHOCTHbIA S-Cno.
MpoTtonnacTsl, cdpeponnacTbl 1 L-goopmbl 6bakTepuin. Okpacka npokapuoT no "pamy: coBpeMeHHas
oueHka. BHyTpeHHWe CTPYKTYpbl NPOKaPUOTHON KNeTkW. MNMoKpoBbl MPOKaPUOTHOM KNETKW: Karncynbl,
CNU3NCTbIE CNOW, YEXNbI; UX CTPOEHNE N XMMUYECKUIA coCTaB. [TOBEPXHOCTHbIE OpraHenbl.
CneunannanpoBaHHble OpraHensbl CO CMELLAHHOW nokanuaaumeit: XryTukn, oumbpuun.
Knaccudpukaums n pyHkumm coumbpuii. Lintonnasmatnyeckne membpanol 6aktepuii. MembpaHHble
nnuabl. Mopdoonorms n MonekynsipHoe CTpoeHve reHoMoB bakTepuii. Paamepbl, TONONOrUS U YMCNO
xpomocoMm. [IHK-cesizbiBatowme 6enkn. BhexpomocomHas HK. Ponb KoMnoHeHTOB 6akTepmanbHbiX
KNeToK B pa3BMTUM NATONOMMYECKMX NPOLLECCOB Npu UHpekumax. ObnuratHble BHYTPUKNETOYHbIE
napasuTbl YenoBeka: Xxnammanun, pUKKeTcuun.

Tema 3. OpraHbl 1 TUMNbl 4BUXEHUS MUKPOOPraHu3moB. Mnnu, XryTmku, akcuanbHble
cbnbpunnbl. Takcucol. MoaBMXHOCTb NAaTOreHHbIX 6aKkTepun. [ BNXEHME CUPOXET, CMMPUIN,
BUOPUOHOB.

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

[MoOBMXHOCTb M TAKCUCbl MUKPOOPraHM3MoB. AKTUBHASA 1 NacCuBHas NOLABUXHOCTb. [lBUXeHune
H6akTepuin Mpu NOMOLWM XTYTUKOB (MNaBaHne, PpoeHne, ABMXeHne cnmpoxeT). OCHOBHbIE TUMb
XryTUKOBaHUS NOABUXHbIX 6akTepuid. TBUTUMHT y naTtoreHHblx 6aktepuid (nunu IV Tnna). JeuxeHne
MO TMMNY CKOMbXEHNs (MMKcobakTepumm, Mukonnasmbl 1 Ap.). BHyTpuknetoyHas noaBMXHOCTb,
OCHOBaHHas Ha NonUMepu3auny akTmHa. MoaBMXHOCTb NaTOreHHbIX 6akTepuid: TUMbl NOABUXHOCTH,
3HayeHue ons pasBuTUS MHGEKUMOHHOrO npouecca. NoeeneHne baktepuii (poToTakcue,
aspoTakcmc, XeMOTakCuUC, ranbBaHOTaKCUC, MarHeToTakcuc u gp.).

Tewma 4. NpoucxoxapeHne XusHu, mup PHK, BO3HMKHOBEHMe NpoKapuoT 1 3yKapuoT.
dsontouusi natoreHHbIX MUKPOOPraHM3MOB.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

durnoreHns opraHN4ecKoro Mmpa - TPy IMHUK 3BOMOLUN, TPU GOOPMbI XU3HU, TPU LOMEHA:
Archaeae, Bacteria, Eukarya. BaxHenwume oTnmyntenbHblie NPU3Haku aykapuoT 1 Npokapuwor.
Hay4Hble Teoprmn NPOMCXOXAEHNS XN3HW. [TprHLMN BMOXMMUYECKOrO eAMHCTBA, ero CneacTBus.
Teopun naHcnepmun n camodapoxaeHus. 'KoauepsarHas' teopusa OnapuHa-XongenHa, ee
[okasaTenbcTsa, JOCTOUMHCTBA N HepgocTaTku. Teopus 'Mupa PHK'. Xapaktepuctika nporeHora.
[MosiBneHne MHOrokNneTo4YHbIX aykapmnoT. BTopryHas agantaums MUKPOOPraHn3moB K
napasuTnyeckomy obpasy XmnaHu. PakynbTaTUBHbIA 1 0ONUraTHLIA NapasuTN3M B MMPE NPOKapuoT.

Tema 5. BuopazHoobpa3me MMKpoopraHnamoB. CoBpeMeHHasi CucteMaTka npoKapmor.
dunoreHeTnyeckas v KnrdyeBasa knaccudpukaumu. NpakTuyeckas cuctemaTuka natoreHos.
CepoBapbl, 6uoBapbl, charoBapbl.

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

HanpasneHus B cuctematmke npokapuot. deHoTunmyeckunini nogxon. Nepapxmyeckme TakCoHbI.
dunoreHeTnyeckas n knoyesas knaccugoukaumm. NeHocuctematunka. CMKBeHC-aHanm3 reHa
16SPHK B cuctematuke. [omeH Bacteria. Aktyanmctnyeckue n runotetndeckue punymol. JJomeH
Archaeae. Cx0CTBO 1 pa3nuymne apxei ¢ aykapusmm n baktepusimu. Ceoeobpasne 3K0Normyeckmx
HUW. XXM3Hb Npu TemnepaType Bbllwe TOYKN KUNEHMS BOLbI. DKCTpeManbHas aungopunms n
ranogounug. Knaccudpukaumsa natoreHHbIX MUKPOOPraHM3MOB Ha OCHOBE VX TUHKTOPUAsbHbIX,
BMOXUMUYECKIMX, MIMMYHONIOTMYECKNX, MATOreHHbIX CBONCTB. YyBCTBUTENBbHOCTL NMATOrEHHbIX
H6akTepuin B bakTepmnogharam kak OCHOBa A5 charoTepanvn 1 sppaamkaumm naToreHos B
MOMELLEHNSAX KINHIIK.

Tewma 6. NurtaHne mukpoopraHusmos. TpaHCNOPT NUTaTeNbHbIX BelwlecTs. POcT, passutue n
KyNnbTUBUPOBaHUE NpoKapuoT. HekynbTMBupyembie n nokosiwmecs oopmbl
MUKpoopraHusmos. lNepcuctupyrowime nHpekLmu.

neKumnoHHoe 3aHsiTne (4 yaca(os)):
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Muwesble NOTPEOHOCTN MUKPOOPraHn3MoB. VICTOYHUKM yrnepona, 3Heprum 1 BOCCTaHOBUTENbHbIX
9KBMBANEHTOB AJ11 MMKPOOPraHmMamoB. [1oTpebHOCTb MMKPOOPraHM3MOB B MaKpo- 1
MUKPO3neMeHTax. TpaHCnopT BEWECTB B KNeTKy. AyKCOTPOdobl M NPOTOTPOMbI. YyacTne oepMeHToB
MUKPOOPraHM3mMoB B 06ecrneyeHnn nx nutaTenbHbiMK BewecTBamm. MpruHUMNbI coOCTaBneHms
nuTaTenbHbix cpeqd. OCHOBHbIE TUMNbI Cpen 1 X NoApasfeneHune: no coctasy, U3NYECKOMY
COCTOSIHUIO, Ha3HavyeHno. KynbTuBMpoOBaHMe 1 pocT. HakonuTenbHbIE U YNCTbIE KYNbTYpPbI.
KynbTrBrpoBaHmne aspobHbIx 1 aHa3pobHbIX NpokapuoT. Neprnoanyeckoe KynbTUBUMPOBAHME.
CVHXPOHHbIE KynbTypbl. POCT MUKPOOPraHn3mMoB B CMeLLaHHbIX KynbTypax. COCTosiHME nokos n
kneToyHas anddepeHumposka. CtaLmoHapHble NPonngepaTMBHO NOKOSALWMNECS KNETKN.
CneunannanpoBaHHble nokoswmecs opmbl. dHgocnopbl. Ctaaum cnopoobpasoBaHns. 3penas
aHpocnopa n ee ctpoeHne. Ctaamm 1 NycKoOBOW MexaHW3M npopacTtaHnsg aHgocnop. PedpaktepHble
KNeTKn Hecnopoobpaayrowmx baktepuii. Ponb NOKOSILMXCA COCTOSIHWIA B M3beraHny naToreHHbIMU
MMUKPOOPraHn3mMammn hakTopoB aHTaroHn3Ma opraHnama-xo3smHa. lNepcuctupyowme NHQEKLMn y
BbICLIMX 3yKapuoT. IHghekumnn Ha poHe BpEMEHHbIX UMMYHOLEOULNTOB.

Tema 7. MeTta60nm3am MukpoopraHnamoB. Cnoco6bl nonydyeHusi aHeprum. [bixaHue u
6poxeHune. Metabonnam natoreHHbIX 6aKkTepun.

JNleKL,MoHHoe 3aHsiTne (2 4yaca(oB)):

MoHATME TEPMUHOB: METABONN3M (3HEpPreTUYecknii MeTabonmam, KOHCTPYKTUBHBIA, reHepanbHbIi,
cneunannanpoBaHHblin). AMdombonunam. AHabonmam. SHepreTndeckuii Metabonnam Buaobl aHeprun,
[OCTynHble ang npokapuoT. AT® - yHuBepcanbHblil nepeHocynk aHeprun. MNytn cuHtesa AT® B
KneTtke. Tunbl AbIXaHNS MUKPOOPraHnamMoB. A3pobHOe AblXxaHWe C UCTONb30BaHNEM
BbICOKOMOJEKYNSAPHbBIX OPraHnyecknx BewWwecTB B KA4eCTBE MCTOYHUKOB 3HEPrn (OblXxaTenbHas
XEMOOPraHoTpons). SNEKTPOHTPAHCNOPTHbIE Lenu. KpaTkas xapakTepucTnka nepeHoc4mKoB
9NEeKTPOHOB. 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 BpoxeHus. Mytu
cbpaxmBaHus yrneBoaos. Tunbl OpOXeEHNIA: CNMPTOBOE, MACNISIHOKUCTIOE, MOJTOYHOKUCIOE FOMO- 1
reTepopepmMeHTaTMBHOE 1 Op. XapakTepuctmka MMKPOOPraHnM3mMOB, Bbi3bIBAIOWNX Pa3NYHbIE TUTMbI
6poxeHuin. MeTepoTpodunst kKak BuoxmMmyeckas OCHOBa Pa3BMTUS NATOreHoB. ABTOTPOMbI Kak
NpoAyLIeHTbl TOKCUHOB.

Tema 8. O6wume npasuna paboTtbl B MUKpo6Guonornyeckon naboparopum.
naboparopHasi pabora (4 4aca(oB)):

Obuwwme npasuna paboTbl B MMKpobronornyeckoi nabopatopmm. TexHuka 6e3onacHoCcTy npu paboTe
C OTKPbITbIM NNaMeHeM, KynbTypamn MAUKPOOPraHN3MOB, CO WEeNoYaMu, KUCoTaMu,
pacTBopuTENsSIMU, CINPTOM. TexHuka 6e3onacHoCTM npu paboTte ¢ aneKkTpoobopynoBaHNEM,
KOTOpOEe NpUMEHSIeTCS B MUKpobuonornyecknx nccnegosanunsx. ObopynosaHune
Mukpoburonormyeckoi naboparopun n npasuna paboTbl C HAM.

Tema 9. Mukpockonus. lNpenapatbl XUBbIX MUKPOOPraHM3MOB.
naboparopHas pabora (8 yaca(oB)):

Mwukpockonus. INpuroTosBneHne npenaparos XMBbIX MUKPOOPraHM3MoB. Mrkpockonus B CBET/IOM
OOHe: YCTPOMCTBO MUKPOCKONA, OcBeTUTENS. YcTaHoBka ceeta no Kennepy. TeMHOMNoONbHas v
donyopecueHTHas Mukpockonug. MNpurotoeneHmne npenaparos XUBbIX MUKPOOPraHN3MOB Ha

npuMepe MoLenbHOW KynbTypbl: "pa3nasneHHas kanng", "sucayasa kannga", "orneyartok".

Tema 10. Mopchonorusi pasnuyHbIX rpynn NpoKapyoT U 3yKapuor.
naboparopHas pabora (8 yaca(oB)):

Mopdbonorus pasnuyHbIx rpynn NPoKapuoT 1 ayKapmoT Ha NpUMepe KOMMEPYECKNX
dorKCMpOoOBaHHbIX NpenapaToB: Kokkos (Micrococcus, Sarcina, Streptococcus), Nano4ykoBUaHbIX
b6akTepuin (Pseudomonas, Bacillus), BeTBAWMXCA 1 NMEOWNX TEHAEHUMIO K BETBNEHWIO
(Streptomyces, Arthrobacter), HuT4aTbix (LmaHobakTepun). MpPocMOTP, MUKPOCKOMNNS U 3apUCOBKA.
M3yyeHne mmnkpockonumyeckmx rpnbos. MpocMoTp, MUKPOCKONUS NpenapaToB MAKPOMULIETOB
(Trichoderma, Aspergillus, Penicillium, Fusarium, Chaetonium).

Tema 11. dukcupoBaHHble OKpalLueHHble Npenaparbl.
naboparopHas pabora (8 4aca(oB)):
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MpurotoBneHne OUKCMPOBAHHbIX OKpalleHHbIX NpenapatoB. Cnocobbl hrkcaumm npenapaTos:
TepMmnyecknin, xummyecknin. OCHOBHbIE 1 KUCNbIE KpacuTenu, ux NnpuMeHeHne B
MUKpobuonormnyeckom npaktuke. Okpacka MMKkpoopraHnamos no 'pammy. MNMpakTrka paboTbl ¢
NMMEPCUOHHOI cucTemoin. OnpeneneHne TMHKTOpUanbHbIXx 0COOEHHOCTER MUKPOOPraHN3MOB.

Tema 12. [NoBepXHOCTHbIE CTPYKTYPbl MPOKapUOT.
naboparopHas pabora (6 yaca(oB)):

[MoBEPXHOCTHBIE CTPYKTYpPbl NPOKapuoT. Vicnonb3oBaHne Metoaa HeraTMBHOrO KOHTPACTUPOBAHNS
NS onpeneneHns Kancyn y MMKpoopraHnamoB. [1purotoBneHne npenaparos A58 XapakTepUCTUKM
kancyn. OnpeneneHeHne kancyn y Azotobacter no metony Omensinckoro. Cnocobbl onpeaeneHms
XMIMUYECKOro cocTaBa Karcyn MMKPOOPraHM3MoB, OKpacka KOMMOHEHTOB Karcy/.

Tema 13. BHyTpeHHUe CTPYKTYpbl KNeTOK Npo- U 3yKapuorT.
naboparopHas pabora (10 4yaca(oB)):

BHyTpeHHMe CTPYKTYpbl KNETOK NPO- 1 aykapunoT. Okpacka BKNKYEHWUA rIMKOreHa B Knetkax
apoxxen n3 poga Saccharomyces. Okpacka BontotuHa (nonugoocdpaTtos) no Mmetogy OMensHCKoro.
3HAKOMCTBO C BHYTPUKNETOYHbIMW BKIIOYEHUSMUN NPOKAPUOT (FpaHynaMm 3anacHbIX BELECTB,
9HO0CNopamMmn) C UCNoNb30BaHMEM (OMKCUPOBAHHbBIX KOMMEPYECKMX NpenapaTos.

Tema 14. BaKTepVIOﬂOFVI‘-IeCKaH nocyna u ee crepunnnsauus. MutatenbHble cpenbi:
npurortossieHue, Metoabl UX YIMJIOTHEHUA, cTepunn3auusa n XpaHeHue.

naboparopHas pabora (4 4aca(oB)):

BakTtepuonornyeckas nocyna. HassaHvne ee oTaenbHbIX BUAOB 1 NOArOTOBKA K CTEpUIn3aumm.
O3HakoMneHue ¢ paboToit aBToKNaBa, CywWwunbHOro wkadga. Ctepunuaaunsi CTEKISIHHON Nocynbl u
MEeTanMYeCcKnX NHCTPYMEHTOB, HE0DX0AMMbIX B MUKPOOMONormyeckoi npakTuke. MNMutatenbHole
cpenbl (MMA, KI'A, cpena Nayse, cpena Haneka, oudopepeHumanbHo-gmnarHocTm4eckme cpepl n
ap.). MNprvHUMNbl cOCTaBNEHNS NUTATENbHbBIX Cpen AN KyNbTUBMPOBAHUS MUKPOOPraHN3MOB.
[MpuroToBneHne nuTaTenbHbIX Cpean, MeToabl UX YNNIOTHEHNS, CTEPUNNI3ALINS N XPAHEHNE.

Tema 15. MeTtoabl noceBa U KyIbTUBUPOBaAHUS MUKPOOPraHU3MOB.
naboparopHas pabora (20 yaca(oB)):

MeTtoabl noceBa MUKPOOPraHn3MoB. [1OBEPXHOCTHBIV NOCEB, rMyOUHHbIA NOCEB, NOCEB LUTPUXOM.
WcTowarowmn wrpux. MNMoces n onpeneneHme OMY meToOoM npenenbHbIX passefeHnin Ha
MOJENbHON CUCTEME C UCMONb30BaHNeEM apoxkeir. Cnocobbl onpeaeneHns obuwero KonmyecTsa
pasfiMyHbIX rPynn MUKPOOPraHN3MOB Ha TBEPAbIX M XUIOKUX NUTATENbHbIX Cpedax.

Tema 16. Mukpobuonornyeckuin aHanm3 o6 EKTOB OKpyXatoLen cpeapbl.
naboparopHas pabora (20 4yaca(oB)):

Mwkpobuonornyecknii aHanna 06 bEKTOB OKpYXatowen cpeabl U NPoayKTOB MUTAHMS.
XapakTepncTka MUKPOOPraHn3mMoB BoAbl U NUwmM. AHanM3 cogepXaHnst MONOYHOKMUCbIX BakTepuit
B MOMIOYHOKMCAON NpoayKumun. MpuHUMMbI BbISBNEHUS CaHUTAPHO-NoKa3aTtenbHbIX
MUKPOOPraHn3moB Ha AnddepeHumanbHO-guarHocTmyeckmx cpeaax (9Hao, JlesnHa).

Tema 17. CaHuTapHas MUKpobuonorus. YCTpomcTso Mukpobuonoruyeckom naboparopumm.
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

MpenMeT 1 NCToprs caHUTapHON MUKpobuonorun. 3agayn caHnTapHo Mukpobronornm. OCHOBHbIE
MeToAbl CaHUTapHO MUKpobuonormu. MprHUUNLI CaHNTAPHON MUKPOBONOT UK.
CaHunTapHo-nokasartenbHble MUKPOOPraHn3Mbl 1 cnocobbl Ux naeHTudmkaumm. Hopmel conepxaHus
MMUKPOOPraHN3MOB B Pas/iNyHbIX MCTOYHUKAX (BoLe (BK/OYas NMUTbEBYIO), NMPOOyKTax NuTaHus,
okpyxatouein cpeae). MprHUmMnbl opraHnsaumnn MnKpobuonornyeckon nabopartopun. Yncras u
rpsisHas 3oHbl. [JeanHgekums. besonacHocTb paboTbl B nabopatopuu. JInkenoauns aBapuinHbIx
cutyauun.

Tema 18. MepguuuHckas Mukpobuonorus. MNatoreHHble U YCIIOBHO-NAaTOreHHbIe
MUKpoopraHu3mbl. OCHOBHbIe rpynMbl NaToreHoB Yenoseka.

JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

KTPOHHEBH
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XN3HEHHbIe cTpaTermm NpokapuoT B X B3ANMOOTHOLIEHUSX C XMBOTHbIMU. B3aMOOTHOWEHNS
NpokKapuoT ¢ YenosekoM. HopmanbHas Mukpodpnopa opraHnama yenoseka. KayecTBeHHbIl 1
KONMYECTBEHHBIN COCTaB HOPMasbHOM MUKPOGONIOPbLI U PakTopbl, ero perynupytowmne. 3HaveHme
HOpMasbHOW MUKPOGONOopbI. MaToreHHble MUKPOOPraHn3Mbl U UX pasHoobpasue.
YCnoBHO-NaTtoreHHble MMKpoopraHnambl. OCHOBHbIE XapaKTepPUCTUKN BO3OyauTeNne MHPEKLMOHHBIX
3aboneBaHuii: YyMmbl, xonepbl, Tybepkyneaa, cucpunuca un gp. Npeobnagaowme KnweyHbIe
nHdekuun Yenoseka. Ponb KMweyHoro Mnkpobrnoma B HeMHMEKLIMOHHBIX 3aboneBaHusx. Ocb
"KMIWEYHMK - Mo3r". [latoreHHble 6akTepuu, BUPYCbl, MUKPOMULIETbI.

Tema 19. daKkTOpPbI NATOreHHOCTU U BUPYTIEHTHOCTb MUKPOOPraHU3MOB. [OpU3OHTaNbHbIA
nepeHocC reHoB B NatoreHe3e UHdEKLMN.

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

CBoicTBa NaToreHHbIX MUKPOOPraHM3MOB: CNELMGUYHOCTb, OPraHOTPOGHOCTb, MATOrEHHOCTb,
BUPYNEHTHOCTb. PaKTOPbl MATOrEHHOCTM U BUPYNEHTHOCTN UX OCOBEHHOCTM Y pa3HbIX rpynmn
naTOreHHbIX MUKPOOPraHM3MOB. DK30- 1 9HOO0TOKCUHbI BakTepuii. Bruoxummnyeckas npupona aHao- v
9K30TOKCMHOB. [loMeHHas CTPYKTypa 9K30TOKCVMHOB 1 MEXAHU3M UX OEeACTBUS. AHTUreHHas
CTPYKTypa NatoreHHbIx 6akTepuii. . [OpM30HTaNbHbIN NEPEHOC FEHOB B MATOreHe3e MHAPEKLNIA.
MNepenaya akTopoB BUPYNEHTHOCTA U PE3NCTEHTHOCTU K aHTMOMOTMKaM. OCHOBbI pauOHaNbHOM
aHTUMbmoTmkoTepanun. AHTUMUKPOOHbIE CPEACTBA U NpaBuna Nx NPUMEHEHNS.

Tema 20. UHdpekumMKn, OCHOBHbIE NYTU Nepeaadym uHdekuun. NatoreHHblie MUKPOOPraHM3Mbl
KaK NnpyMyYMHa BO3HUKHOBEHUS anuaemuin. Bo3byautenu n nx pacnpoctpaHeHne B NpUPOaHbIX
pe3epsyapax. 3alLUTHble MEXaHU3Mbl OpraHu3Ma yenoseka.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MoHsATNE 06 NHMpEeKUMM, NHHPEKLMOHHOM NpoLecce, MHAPEKLMOHHOK 6one3Hn. OCHOBHbIE MyTK
nepeHoca MHEKLMOHHBIX areHToB, NX xapakTtepucTtuka. MNyTn nepenayun nHpekunin. dnuaemmm,
naHaemMun, cnopannyeckmne NHeKUoHHble 3abonesanuns. MpupoaHble pesepyapbl BO3byantenei
OMacHbIX MHAPEKLUMIA: MOYBA, BOAA, XMBblE OPraHn3Mbl. IHAEMUYHbIE NHApeKkUn. OCHOBHbIE
NPOTUBO3NUAEMNYECKME MEPONPUATUS.

Tema 21. Bupycobl. CtpoeHue, knaccudpukaLums, XUsHeHHbIn LuKkn. Bupycel yenoseka.
Baktepuocparu un ux ponb Kak NoTeHUManbHbIX aHTUOaKTepUuanbHbIX areHToB B Tepanuu.
MpuoHbl. MpuoHHbIE 6oNne3Hwu.

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

MecCTo BMpYCONormm B psay €CTECTBEHHbIX HAayK. 3HAaYeHe BUPYCONOrun Ans passutug MeanumHbl
1 MonekynsipHow 6uonorun. CTpoeHne BMPYCoB. APXUTEKTYPa BUPYCOB. TWMbl CUMMETPUUN BUPYCHbBIX
yactuu. Benkun Bupycos. Obwue ceoiicTBa 6eNKOBOIN 060104KM BUPYCOB. HyknenHoBbie KUCNOThI
BUpPYycoB. MexaHn3Mbl pennvkaunm HyKnemHoBbIX KUCNOT BUPYCcoB. CUHTE3 BUPYCHbIX 6ENKOB.
dopMupoBaHne 3penbix BUPYCHbIX YaCTUL, U BbIXOL, UX U3 KNETKW. Tunbl BbIXo4a BUPYCa U3 KNETKN U
MeXaHN3M BbIX04a, 3aBepLieHne NpoayKTUBHOIO NyTU PasBuTUS BUPYCHOM nHAeKUMnU. OHKOreHHbIe
BMpycbl. Baanmopencteume ¢ knetkon JHK-conoepxalumx oHKOreHHbIx BupycoB. Baanmonencreuve ¢
knetkon PHK-cogepxalmx oHKOreHHbIx BUpycoB. Bupycbl yenoseka. OCTpble BUPYCHbIE HIPEKLNN.
XpoHuyeckue BupycHble nHdekumn. MenneHHble nHpekuum, Bbi3biBaeMble BUpycamun n
BUpPYycononobHbIMM areHTamu. MyTaunoHHbIA NpoLecc y BUPYCOB. I3MeHeHNe aHTUreHHbIX
cTpyKTyp. MNpochunaktuka BMpYCHbIX MHApekuuid. MpuroHbl. MN'ybuatas sHuedanonatus.
MonekynspHbIi MEXaHU3M NMPUOHHbBIX MHADEKLNIA.

Tema 22. UHpeKUMOHHbIE 3ab60oneBaHusl, Bbi3blIBaeMble MUKPOMULLETaMU. JloKarbHble U
CUCTeMHble MUKO3bl. PacnpocTpaHeHHOCTb KOXHbIX MUKO30B. Peakne doopMbl MUKO30B U UX
BO30Oyoutenu.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Uapcteo Fungi. Mopdoonorus rpubos. MuuenuanbHble, 4pOXXernonobHble 1 LUMMOPGHbIE FprbbI.
"pnbkoBble 3aboneBaHWs YeNOBEKa, NX PACNPOCTPAHEHHOCTb. JloKanbHble U CUCTEMHbBIE MUKO3bI.
Mytn 3apaxeHus. Tpuxoutus, KaHaAnLo3, acneprunnes. Knaccmpukaums Mnko3oB. 3apaxeHune
MUKPOCKONUYEeCKUMU rpmbamun. dnuaemmonorus n natoreHes. MNpoTtneorpnbkoBbie cpeacTaa.
MexaHn3Mbl OEACTBUS aHTUMUKOTMKOB. [1ceBLOMUKO3bI, Bbi3blBaEMbIe akTUHObakTepusmMun. Penkve
hOpMbl MUKO30B 1 1x BO36yanTen. Mmkosbl Npu MMMYHOLEULUTHBIX COCTOSIHUSIX.
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4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Paspen
OVNCLMMJINHbI

Ce-
MecTp

Hene-
na
ceme
cTpa

Buabi

camMoCTofITeNIbHOMN
paboTbl
CTYAEHTOB

Tpyno-
€eMKOCTb
(B yacax)

dopmblI
KOHTpONS
caMoCTO-
ATENbHOWN

pabortbl

Tema 2.
CTtpykTypHas
opraHusauus
NpOoKapuoTHOM
KNeTku, oyHKLMn
ee OTAeNbHbIX
opraHenn u
KOMMapTMEHTOB.
OTtnnuns ot
KNeTKN ayKkapwoT.
CTtpykTypHas
opraHusauus
HakTepui -
0bnuraTHbIx
napasnToB
yenoseka.

MOAroToBKa K KOHTPObHOW paboTe

12

KOHTPONH
Hasl
paboTta

Tema 4.
MpoucxoxaneHune
Xn3HU, mnp PHK,
BO3HWKHOBEHNE
NpoKapuoT u
ayKapuoT.
9sonouuns
naToreHHbIX
MUKPOOPraHN3MOB.

noaroToBka K KOJITOKBUYyMY

18

KOJ1TOKBU

Tema 7.
MeTtabonnam
MUKPOOPraHU3moB.
Cnocobbl
nony4yeHuns
SHepruu.
IbixaHne n
BbpoxeHue.
MeTtabonnam
NaTOreHHbIX
HakTepuii.

NOAroToBKa K KOHTPONbHOM paboTte

16

KOHTPONH
Hasl
paboTa

16.

Tema 16.
Mukpobuonoruyec
aHanm3 06 beKToB
oKpy>XatoLen
cpeabl.

KNI

noaoroToBkKa K oT4eTy

10

Ortyer

YM
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
na
ceme

Buabi
CaMOCTONITe/IbHOWN
paboTbl

Tpyno-
eMKOCTb
(B yacax)

dopmbli
KOHTpONnS
camocCTo-
SiITeNIbHOW

CcTpa CTYyOEeHTOB

pabortbl

Tema 19.
dakTopbl
naToreHHoOCTN 1
BMPYNEHTHOCTb
19.|MnkpoopraHmamos.| 5
["OpV30HTasNbHbIN
nepeHocC reHos B
nartoreHese
NHJQOEKLUUA.

Tema 22.
NHpeKunoHHbIe
3aboneBaHus,
Bbi3blBaeMble
MUKpOMULIETAMU.
JlokanbHble un
22.|cnucteMHble 5
MUKO3bl.
PacnpoctpaHeHHOCTb
KOXHbIX MUKO30B.
Penkve goopmbl
MUKO30B U UX
BO30youTenu.

NTtoro 65

YCTHbI

NOAroTOBKa K YCTHOMY Onpocy 3 onpoc

KoHTpony-
Has
paboTa

NoOroToBKa K KOHTPO/NbHON paboTte 6

5. O6pa3oBare/ibHble TEXHONOMUU, BKJIloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

MpennonaraeTcs UCNONb30BaHUE TPaANLMNOHHBIX 06pa3oBaTenbHbIX TEXHOMOTWI - NEKUWIA, a TakxXe
CEMMHapPOB C UCMONb30BaHNEM MY/IbTUMEOUNHBIX NPOrpaMMm Npwv NoaroToBKe CTyIeHTaMu OOKNanoB
Mo TeMaM A1 CAMOCTOSITENbHOI0 U3y4YEeHNS U BbICTYMNIEHME HA MPAKTUYECKUX 3aHSATUSX C BUOEO- U

aymo-matepuanamu.

6. OLeHOUHble CPeACcTBa AJisl TEKYLLLEro KOHTPONS yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. Mukpobuonorusi kak Hayka. OCHOBHble noapa3saeneHus MuKpoobuonoruw.
MukpoopraHusmsl B npupoge. dopma n pasmepbl npokapuoT. MopdoTrnbl NaTtoreHHbIX
6aKkTepui.

Tema 2. CTpyKTypHasi opraH1M3aLumus NpoKapmoTHOW KNeTku, oyHKLUMN ee oTaeNbHbIX OpraHenn
M KOMNapTMEHTOB. OTNMYUS OT KNEeTKU ayKapuoTt. CTpyKTypHasi opraHm3auus 6aktepum -
o6nuraTHbIX NapasuToB YyenoBeka.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KETPOHHBH
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1. CTpoeHne KNEeTOYHOM CTEHKM rpamMnonioXnTenbHbix baktepuii. 2. CTpoeHue MypeunHa 3.
Cneundprika MypeunHa y rpamnonoxunTenbHbix 6aktepuii 4. XuMmnyeckas CTpykTypa TENX0EBbIX,
NINMOTENX0EBbIX N TENXYPOHOBLIX KUCNOT Y rPamMnonoXutenbHbix 6aktepuin 5. Mepeuncnnte yHKLMMN
TEX0EBbIX, MMMOTENX0EBbIX N TEAXYPOHOBbIX KUCNOT y rpamMnonoXxmTenbHbix 6aktepuii 6.
XUMM4Yeckmin coctaB KNEeTOYHbIX CTEHOK rpaMoTpuuaTenbHbix 6akTepuii. 7. CTpoeHne KNneTo4Howm
CTEHKM rpamoTpuuatenbHbix 6aktepnin? 8. dyHKUUN HapyXXHOM MeMOpaHbl KNETOYHOW CTEHKN
rpamoTpuuatenbHbix 6akTepuin 9. dyHKUMM NepunnasmaTnyeckoro npoctpaHcTea 10. Pasnunyns B
ctpoeHuun LINM n HM rpamotpuuatensHbix 6aktepuii. 11. Pasnmums B CTPOEHUN KNETOYHbBIX CTEHOK
rpamMoTpuuaTenbHbIX U FPaMnosioXNTENbHbIX bakTepuii 12. DyHKLMN KNETOYHOW CTEHKN BakTepui.
13. CtpoeHune n doyHkumm S-cnoes bakTtepuin 14. Kancynbl, CIM3UCTbIE CNOW, YEXbl UX XUMUYECKUIA
cocTas 1 cpyHKuuK. 15. NoBepXHOCTHbIE OpraHensibl NPOKapMOTUYECKON KNEeTKN, UX OCHOBHbIE
QOYHKLMN, XUMUYECKNIA COCTAB N CTPOEHME.

Tema 3. OpraHbl 1 TUMNbl BUXEHUS MUKPOOPraHu3moB. Munu, Xrytmkun, akcuanbHble
c¢bnbpunnebl. Takcucol. MoaBMXHOCTb NAaTOreHHbIX 6aKkTepun. [ BNXEHME CNUPOXET, CNMPUIN,
BUOPUOHOB.

Tewma 4. lNpoucxoxaneHne xusHu, mup PHK, BO3HMKHOBEHME MPOKapMoT U 3yKapuorT.
dBonouus NnatoreHHbIX MUKPOOPraHM3MOB.

KONNoKBUYM , NMpUMEpPHbIE BOMPOCHI:

1. Tvnbl oBMXeHNs npokapuot 2. [1BuXeHne npokapuoT B XUOKON cpene v no Teepnom
noBepxHOCTM 3. Tunbl XryTMkoBaHUS NpokapuoT, NpeacTaBuTeny MMKPOOpPraHM3MoB C pasHbiMK
Tnamm XrytnkosaHus. 4. CTpoeHune xryTtuka 5. [ipuxeHve cnupoxet 6. [1BrxeHre npy nomMoLm
nunen 7. CkonbxeHne 8. [isnxeHne npy noMoLwm nonuMmepmsaumm aktmHa 9. Takcmucbl npokapuot
10. Otnnumns npo- n aykaprotmyeckon knetkn 11. CywHOCTb NpuHUMNa 6UOXUMNYECKOTO eANHCTBA
12. ABMOreHHbI CUHTE3 OpraHnyYecknx BewecTs 13. Teopna naHcnepMuu, ee nokasartenbcTsa U
orpaHnyeHus 14. Teopusa OnapuHa-XongeiHa, ee gokasarenbcTsa u orpaHnyeHus 15. Teopusa
"mmpa PHK"

Tema 5. BuopazHoobpa3me MMKpoopraHnamoB. CoBpeMeHHasi cuctemMaTka npoKapmor.
dunoreHeTnyeckas v Knr4yeBasa knaccudpukaumu. NpakTuyeckas cucremaTuka natoreHos.
CepoBapbl, 6uoBapbl, charoBapbl.

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

Tema 7. MeTta60onm3am MukpoopraHmamoB. Cnoco6bl nonyyeHusi aHeprum. [bixaHue u
6poxeHune. Metabonnam natoreHHbIXx 6aKkTepun.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. ToHATMS HOMEHKNATypbl, Knaccuukaumm, naeHTunkaLmm, TakCOHOMMUM 1 CUCTEMATUKN
npokapuorT 2. NpusHaku, ucnonbayrowmecs B cuctematumke npokapunot 3. OCHOBHOM NPUHUMN
HyMepunyeckom TakCOHOMUW, aTanbl HYMEepPMYeCKoro aHannaa, ero JOCTOMHCTBA N HefoCcTaTku 4.
TakcoHOMUYeckre Mapkepbl, UCNOMb3yeMble B xeMocuctemaTke 5. OCHOBHbIE TUMbl MUTATENbHbIX
cpean, NCnonb3yeMblx s KynbTMBMPOBaHNUS NpokapnoT 6. OCOBEeHHOCTM NePUOaNYECKOro
KyNbTUBMPOBAHNSA MUKPOOPraHn3MoB 7. Pasbl pocTa KynbTypbl NPY MNPy Nepnoanyeckom
KynbTUBMPOBaHUN 8. Buabl NaCCUBHOro N akTMBHOMO KNETOYHOro TPaHCMNopTa U MexaHU3Mbl UX
peannsaumnmn 9. KOHCTPYKTUBHBIA 1 aHepreTnyeckuii Tnbl Metabonmama 10. Tunbl InTaHMA
npokapnoT 11. Tunbl AbixaHNsi MUKPOpPraHnamoB. AapobHoe 1 aHaspobHoe abixaHne 12. CTpoeHue
3NEKTPOHTPAHCMOPHbIX Lenei 13. BpoxeHne y npokapuoT u ero Tunbl 14. OcobeHHoCTH
obpasoBaHus AT® npu 6poxeHun 15. FloModhepMeHTaTUBHOE MOIOYHOKUCIoE BpoXxeHne

Tema 8. O6wume npaBuna paboTtbl B MUKpoOGuonornyeckon naboparopum.
Tema 9. Mukpockonus. lNMpenapatbl XUBbIX MUKPOOPraHM3MOB.

Tema 10. Mopchonorusi pa3nuyHbIX rpynn NpoKapyoT U 3yKapuor.

Tema 11. PukcupoBaHHble OKpaLleHHble npenaparbl.

Tema 12. [loBepXHOCTHbIE CTPYKTYpPbl NPOKapMHOT.

Tema 13. BHYTpeHHMe CTPYKTYpbl KNETOK Npo- U 3yKapmoT.
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Tema 14. baktepuonornyeckas nocygna u ee crepunusaums. lNuratenbHble cpenbl:
npurotossieHue, Metoabl UX YIMJIOTHEHUA, CTepUnn3auus n XxpaHeHue.

Tema 15. MeToabl noceBa N KyNIbTUBMPOBAHUA MUKPOOPraHU3MOB.
Tema 16. Mukpobnonornyeckuimn aHanma o6 bLEKTOB OKpyXaloLen cpeabl.
OrtyeT , NpMMEPHbIE BOMPOCHI:

Ort4yeT ponxeH oTpaxartb XoL4 npo,uenaHHoM pa6OTbI, MCMNONb30BaHME OCBOEHHbIX METOA0B. B paMKax
I'IpaKTVI‘-IeCKOVI pa6OTbI o6yqa+ouw||7|09| npon3Bo4nNT OLLEHKY CaHI/ITapHO-MI/IKpO6VIOJ'IOI'I/I‘-IeCKOI'O
COCTOSIHUSI 0O bEKTOB Opr)KafOU.leIZ cpenbl 1 NPOOAYKTOB NUTaHNA 1 OeNnaeT BbiBOL, 06 nx
6e3onacHocTu ans 300p0BbA U CAHUTAPHO-TUTMEHNYECKOM COCTOSAHUN

Tema 17. CaHuTapHasi MMKpo6uonorus. YcTpocTtBo MUKpobuonoruyeckon naboparopum.

Tema 18. MepuuuHckas MMKpobuonorus. MatoreHHbIe U YCNOBHO-NATOreHHbIe
MUKpoopraHusmbl. OCHOBHbIE rpynrbl NaToreHoB Yyenoseka.

Tema 19. dakTOpbl NATOreHHOCTU U BUPYNIEHTHOCTb MUKPOOPraHM3MoB. [Opu3oHTaNbHbIN
nepeHoC reHoB B NatoreHe3e UHAEKLMN.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

1. OCHOBHble METOAbl CAHUTAPHO-MUKPOBMONOrnYecknx nccnenoBaHuii 2. NMoHATUS anNOXTOHHOM U
ABTOXTOHHOW MUKpodonopbl 3. 30HbI canpobHocTn BogoemMoB 4. CaHUTapHO-nokasaTefbHble
MUKPOOPraHu3mbl, onpenensiemble npu nccnegosaHnm sodayxa 5. CyWwHOCTb acnMpaTopHbIX METOLOB
aHanuaa 6. CaHuTapHble MUKPOOPraHn3Mmbl, ornpeaensemble Npy onpeaeneHnun Ka4ectsa Nnuwm 7.
["pynnbl pakTopoB NaToreHHOCTN MKpoopraHmamoBs 8. baktopbl anre3un 9. MNoHsATre
BMpPYyneHTHoCTU 10. Ka4yeCTBEHHbIN N KONNYECTBEHHbI COCTaB HOPManbHOW MUKPOMNOpbI Yenoseka
11. YcnoBHo-natoreHHble MUKpoopraHnamel 12. XapaktepucTtuka Bo3byamtens xonepbl 13.
XapakTepuctvka Bo3byautenst yymbl 14. Xapaktepuctmka Bo3byautens cucomnmca 15.
XapakTtepuctvka Bo3byautens tTybepkynesa

Tema 20. UHpeku MM, OCHOBHbIe NYTU Nepeaadym uHdekuun. NaroreHHbie MUKPOOPraHM3Mbl
KaK NpyMyYMHa BO3HUKHOBEHUS anuaemun. Bo3byautenu n nx pacnpoctpaHeHne B NpUPOOHbIX
pe3epByapax. 3allMTHble MEXaHU3Mbl OpraHu3ma 4YyenoBeka.

Tema 21. Bupycobl. CtpoeHue, knaccudpukaums, XU3HeHHbIn LuKn. Bupycbl yenoseka.
Baktepuocparu un ux ponb Kak noTeHUManbHbIX aHTUOaKTepuanbHbIX areHToB B Tepanuu.
MpuoHbl. MpuoHHbIE 6onesHwu.

Tema 22. UH(peKUNOHHbIE 3a60neBaHusl, Bbi3biIBaeMble MUKPOMULLETaMU. JloKalbHbie U
CUCTEeMHble MUKO3bl. PacnpocTpaHeHHOCTb KOXHbIX MUKO30B. Peakue oopMbl MUKO30B U UX
BO30Oyoutenu.

KoHTponbHas paboTta , npuMepHble BONPOCHI:

1. MoHaTne nHgoekumm 2. AsporeHHbln NyTb nepenadn nHekumn 3. KOHTakTHbIR NyTb nepenayu
NHpekunn 4. TpaHCMUCCUBHBIA NyTb Nepenayn nHgoekumm 5. BeptukanbHbiii nyTb nepegayu
NHpekuMn 6. [eMOKOHTaKTHBIA NyTb Nepenadv nHgoekumm 7. lNonoeor nyTb nepenadn nHdekuum 8.
CTpyKkTypHas opraHmsaums BMpycHbIx Yactuy, 9. Tunbl CAMMETPUN BUPYCOB, CBA3b CTPYKTYPHOM
opraHu3auumn BMpYCHbIX YacTuul, ¢ cummetpuein supyca 10. lNepernyHas n BTopuyHas CTpykTypa
FeHOMHbIX HYK/TEMHOBbIX KMCNOT BUPYcoB 11. JlnsoreHuns n ymepeHHble goaru 12. OHKOreHHble
NHK-conepxatwme supycbl 13. Tunbl B3aMMoOenCcTBUS BUpyca U opraHn3ma B 3aBUCMMOCTA OT
LnnTEeNnbHOCTU NpebbiBaHNS BUpYCa B OpraHnu3Me 1 B 3aBUCUMOCTM OT UCXOa B3aNMOLENCTBUS C
kneTkon 14. MexaHn3Mbl LUTOTOKCUYECKOrO OercTBus Bupycos 15. MexaHn3mbl Hecneunguyeckom un
cneumgunyeckon NPoTUBOBMPYCHON 3alUUTbI

Utorosas ¢popmMa KOHTponsi
3a4eT (B 4 cemecTpe)
Utorosasi chopma KoHTpons
9K3ameH (B 5 cemecTpe)

MpuMepHbIe BONPOCHI K 9K3aMEHY:
Bonpochbl k 3a4eTy:
1. MNpenmeT 1 3agayn mukpobronorun. Victopmns passutnst MUKpobuonormu.
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. DopMbI 1 pa3mepbl NPOKapUoT. DK30CKENeT 1 3HOOCKENeT NPOKapwoT.
. KnetouHble CTEHKM rpamMnonoXnTenbHblx 6akTepuii.

. KnetoyHble cTeHkn rpamoTpuuaTtenbHbix 6akTepuii.

. MNapakpucrtannnyeckme NOBEPXHOCTHbIE S-COW.

. MpoTonnacTbl, cdoeponnacTbl 1 L-chopmbl bakTepuii.

. Pasnnuns npo- n sykapnoTn4eckom KneTku.

. [1oKpOBbI NPOKAPUOTHOM KNETKW (Karncynbl, 4exsbl, CIN3NCTbIE CNOW).
9. Llenntonocombl, ruaponmcomsl, WnMbl, KCTPALENNIONSPHbIE ra30Bble 6annoHbI.
10. XryTuku, nx ctTpoeHue.

11. ®uMbBpPMM rNaBHOro 1 aNbTEPHATMBHOIO TUMOB.

12. LUntonnasmatnyeckas membpaHa bakrepwvid. llunnasl. CTpoeHme.

13. Lintonnasmatnyeckast MembpaHa apxeit. Jinnnapl. CTpoeHme.

14. 'eHOM NPOKapnOTHOW KNeTKu.

15. Cnocobbl Nony4YeHnst 3HEPrm MUKPoopraHmaMammn. PopMbl KNETOYHO SHEPTK; NyTh ee
obpas3oBaHus.

16. BpoxeHue. [NyTn cOpaxmnsaHus yrnesonos. Tunbl 6poXeHNs.

17. AapobHoe apixaHne C NCMoNb30BaHNEM BbICOKOMOEKYNSIPHbIX OPraHMYeckx BeWwecTB B
KayecTBe NCTOYHUKOB SHEPTUN.

18. OneKkTPOHTPaHCMOPTHbIE LENW U UX 0COBEHHOCTN Y NPOKApPWOT.
19. AHaspobHoe apixaHue. [IoHOpbI U aKLenTopbl 9NEKTPOHOB. TuMbl aHa3POOHOro AbiXaHus.
20. CneumanmampoBaHHble NokosWwmecs oopMbl MUKPOOPraHN3MOB. SHOOCMOPSI..

21. lenctere XMMMYECKUX 1N onanyecknx goakTopos Ha NPOKapuOTbl, MEXaHN3Mbl YCTOMYNBOCTU
MUKPOOPraHn3MoB K OEeNCTBUIO PU3NKO-XMMNYECKMX DaKTOPOB.

22. Obwee nNpencTaBneHMe 0 CUHTE3Ee OCHOBHbIX BMOMNONMMEPOB MUKPOOHOI KNETKM.
23. Perynauns metabonmama y npokapuor.

24. lNpaBmna v TeEpMMUHbI HOMEHKNAaTypbl.

25. HanpasneHus B cuctematmke npokapuor.

26. PeHOTUNNYECKNA NOAX0L N HYMepuyeckas cuctematmka.

27. 'eHocucTemaTnka 1 xemocuctemaTuka.

28. dunoreHeTn4eckmin NOAXo00 B CMCTeMaTuke.

29. dunoreHnsa opraHM4yeckoro Mupa: Tpu gomeHa - Archaea, Eucarya, Bacteria.

30. Teopun NPOUCXOXOEHUN XNIHW.

O NO O~ WN

Bonpochb! kK ak3ameHy:

1.l1aToreHHOCTb 1 BUPYNEHTHOCTb.

2. lytn nepepayv nHekuunn.

3. CTpoeHne BUPYCHbIX YacTuL,

4. MexaH13Mbl LUTOTOKCUYECKOro AEeNCTBUS BUPYCOB.

5. CaHuTapHo-nokasarefibHble MUKPOOPraHn3Mbl 1 METOObl UX ONpefeneHns
6. CaHnTapHO-MMKPOBMONOrNYECKMn aHanM3 NULLEBbLIX NPOOYKTOB.

7. Mnwesble NOTPebHOCTM NPOKAPUOT.

8. lNutartenbHble cpenbl, AN KynbTUBMPOBAHUS NPOKAPUOT.

9. KynbTuBmpoBaHue (nepnoamyeckoe, HenpepbiBHOE) U POCT NPOKapUoT.
10. TpaHCNOPT NUTATE/IbHbIX BEWECTB B MUKPOOHYHO KNETKY.

11. Xapaktepuctvka Tunos metabonmama npokapuor.

12. Cnocobbl 1 MeToabl CTEPUIMN3ALNN.

13. JlnsoreHunst n ymepeHHble goaru.

14. OHKOreHHble BUPYChI.
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15. T1pnOHbI.

16. CoBpeMeHHas knaccudgmkaums npokapuot. [lomeH Archaea.

17. CoBpeMeHHas knaccudgmkaums npokapuot. lomeH Bacteria.

18. Xapaktepuctmka oTaenbHbIX Fpynn MUKPOCKOMUYECKNX 3yKapUoT.

19. CneunannanpoBaHHble NOKoAWMECS POPMbl MPOKaPUOT.

20. 9Hpocnopa, cTagun ee 06pa3oBaHus.

21. KayecTBeHHbI 1 KONMYECTBEHHbIN COCTaB HOPMabHON MUKPOGDNOPbI 1 PakTopbl, ero
perynupyoLue.

22. Ponb KMWeYyHOoro MMKpobuoma B HEMHAEKLMOHHBIX 3ab0neBaHunsIX.

23. CBoiicTBa NaTOreHHbIX MAKPOOPraHN3MOB: CNeUNGUYHOCTb, OPraHOTPOGHOCTb, NATOFEHHOCTb,
BUPYNEHTHOCTb.

24. dakTopbl NATOFEHHOCTU 1 BUPYNEHTHOCTU MX OCOBEHHOCTM Y PasHbIX FPyMn NaToreHHbIX
MUKPOOPraHN3MOB.

25. ['opn30oHTasbHbIN NEPEHOC reHoB B NatoreHese NHMEKLNA.

26. OCHOBHbIE NMyTN NepeHoca MHAPEKLUNOHHBIX areHTOB, UX XapakTepucTuka.
27. dnuagemnn, NnaHAEMUN, CNopaaNYecKne MHPEKLNOHHbIE 3ab0NeBaHNS.
28. XuMn4yeckoe CTpoeHne BMPYCOB.

29. OcTpble BMPYCHble MHMeKunn. XpOoHNYEeCKre BUPYCHbIE MHApeKLMN. MeaneHHble nHekuuw,
Bbl3blBAEMbIE BUPYCaMK 1 BUPYCONOA0OHLIMU areHTamu.

30. 'pmbkoBble 3aboneBaHNs YeNnoBeKka, X PacnpoOCTPAHEHHOCTb. JloKkanbHblE N CUCTEMHBIE MUKO3bI.

7.1. OcHOoBHas nuTeparypa:

ManHanosa P.T., Mukpobuonorus n nmmyHonorus. MNpakTnkym [9neKTpoHHbIA pecypc] : y4eb.
nocobue / P. T. MaHHanoBa - M. : F'9OTAP-Meaua, 2013. - 544 c. - ISBN 978-5-9704-2750-7 -
Pexwum poctyna: http://www.studmedlib.ru/book/ISBN9785970427507.html

3eepes B.B., MeanumHckas MUKpoObMonorusi, BUPYConorus n UMMyHonoruns. Tom 1. [OneKTpoHHbIi
pecypc] / Moa pean. B.B. 3sepesa, M.H. BoliveHko - M. : TOOTAP-Meauna, 2014. - 448 c. - ISBN
978-5-9704-2914-3 - Pexum poctyna: http://www.studmedlib.ru/book/ISBN9785970429143.html

3Bepesa B.B., MeonumHckas MMkpobuonorus, BUpyconorns n ummyHonorus. B 2 1. Tom 2.

[OnekTpoHHbI pecypc] : y4ebHuk / Mon pen. B.B. 3sepesa, M.H. BoityeHko - M. : TOOTAP-Meana,

2014. - 480 c. - ISBN 978-5-9704-2915-0 - Pexwum goctyna:
http://www.studmedlib.ru/book/ISBN9785970429150.html

7.2. JlononHuTenbHasa nuteparypa:

Kypanosa H.I"., Mukpobuonorus. Yactb 1. MNpokapuoTtnyeckas knetka [OnekTpoHHbI pecypc] :
yuyebHoe nocobue / H.I'. KypaHoBa, ".A. Kynatagse. - M. : [pomeTteir, 2013. - 108 c. - ISBN
978-5-7042-2459-4 - Pexxum goctyna: http://www.studmedlib.ru/book/ISBN9785704224594.html

Kypanosa H.I"., Mukpobuonorus. Yactb 2. MeTabonmam npokapuoT [OnekTpoHHbI pecypc] /
KypaHosa H.I". - M. : IpomeTtein, 2017. - 100 c. - ISBN 978-5-906879-11-0 - Pexwum poctyna:

http://www.studmedlib.ru/book/ISBN9785906879110.html

7.3. UHTepHeT-pecypcChbl:

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

BO3/MHgpekumoHHble bonesHun - www.who.int/topics/infections_diseases/ru
Mwukpobuonorus - http://www.microbiologu.ru/

Mukpobbl 1 yenosek - www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka
CTtpoeHune kneTkn npokapuorT - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm

PervcTpaLmoHHbIii HoMep 8494127719 O DAEKTPOHHEBH
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8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLMNUHbBI(MOOYNS)

OcBoeHne aucumnavHbl "Mukpobuonorus, Bupyconorus" npeanonaraeT UCNonb30BaHWe
cnepytolero MatepranbHO-TEXHUYECKOro obecneyeHms:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT M3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON yNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPON3BEAEHUS U BU3yanu3auum noboin BuaAeo n ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX 4OKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEANAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAerichl
noakntoyermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs KnoueBbiM
3N1EMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymM MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyatowwmxcs B yoO6HON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eEHMS, B TOM YMCE C MCNONb30BAHMEM B NnpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTumeouniiHas ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bMbnnoTeyHom cucteme "KoHcynbTaHT cTyaeHTa" , OOCTYN K KOTOPOW NpenocTaBneH
cTyOeHTaM. OnekTpoHHas bnbnmnoteyHas cuctema "KoHcynbTaHT cTyneHTa" npenoctaBnsiert
MONHOTEKCTOBbIV [OCTYN K COBPEMEHHOW Y4eOHO nMTepaType No OCHOBHbIM OUCLUMINHAM,
N3y4yaeMbiM B MEAMLMHCKMX By3ax (MpeacTaBneHbl N3aaHns Kak YNcTo MegmumHCKoro npoduns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNNEeKTbl He0OX0AMMOW NuTepaTypbl B COOTBETCTBUM C TPEOOBAHUSIMU FOCY0APCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX N CMEXHbIX MPaB.

Ayoutopun ons nabopaTopHbIX 3aHATUIA, OCHALLEHHbIE MUKPOCKONAMM, BbITSXXHbBIM WKAKOOM, ra3oMm,
obopynoBaHNEM N peakTMBaMU NS KyNbTUBUPOBAHNS MUKPOOPraHW3MOB, MPUIrOTOBIEHNS
MUKPOBMONOrMYecKnx NpenapaTos, HarnsaHbIMM NOCoBMAMU.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
cneumanbHocTn: 33.05.01 "®dapmauns” n cneunanmsaumm He NpenycMOTPEHO .
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AsTop(bl):

3eneHuxuH I1.B.

3axaposa Hatanus "'eopruesHa
"t 201 .

PeueH3eHT(bl):
MnbuHckas O.H.
o 201 r.
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