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Mporpamma amcumnnnmHel "Mukpobuonorus, Bupyconoruns”; 31.05.01 JleuebHoe neno; oUeHT, K.H. (BoueHT) 3eneHunxuH M.B.
3asepyownii kadenpon, a.H. (npodpeccop) UnbmHeckasa O.H.

Mporpammy ovcumnnnHbl padpaboTan(a)(n) OOUEHT, K.H. (aoueHT) 3eneHuxuH I1.B. kachenpa
Mukpobuonorun MOMub otoeneHne coyHoameHTanbHon MegnumHbl , Pavel.Zelenikhin@kpfu.ru ;
3aBenyowmin kadenpoit, a.H. (npodpeccop) MnbnHckas O.H. kadenpa mukpobuonorum NOMub
oTaeneHune cpyHaoameHTanbHon Megmumibl , Olga.llinskaya@kpfu.ru

1. LLlenu ocBoeHUs AMCUUMIUHDI

Llenbto nekumoHHoro kypca "Mukpobuonorus,, BUpyconorusi" SBnsieTcst 3HakoOMCTBO C MOCNEAHUMU
LOOCTUXEHUAMU B 06nacT MUKpobuonormn. PaccMoTpeHre coBpeMeHHbIX NpobnemMx MUKpobuonoriu:
B3aMMOOTHOLIEHWI MUKPOOPraHM3MOB Mex .y coboi 1 C ApyruMu opraHnamamm (Bupycamu,
pPacTEHNSIMU, XNBOTHbIMU, YENOBEKOM), 0COBEHHOCTEN KOHCTPYKLMOHHOIO 1 SHEPreTMYecKoro
MeTabonmnama 0CHOBHbIX FPYMN MAKPOOPTraHU3MOB, UX NULLEBbLIX NOTPEOHOCTEN, CTPYKTYPHON
opraHM3aummn NPoKapuoTHON KNeTKW, BUPYCOB M PYHKLMMN X OTAENbHbIX KOMNOHEHTOB, OE/CTBUS
PU3NYECKMX Y XMMUYECKUX (DAKTOPOB HA MUKPOOPTraHn3Mbl, 0COBEHHOCTM pacnpoCTpaHeHNs
NPOKapuoT B pasnnyHbIx akotonax. MNpunobpeteHne cTyieHTaMy 3HaHWUi 0 MECTe Hayku O BUpycax B
psioy eCTeCTBEHHbIX HayK, 06 0COOEHHOCTSAX BUPYCOB Kak 06 bekTax nayyeHus
MeMKO-OMONorMyeckMMm Haykamm, CTPOEHUN BUPYCOB, 06 0COOEHHOCTSAX CTPYKTYPbl BUPYCHbIX
HYKNIEMHOBbIX KACNOT, OTIMYAOWMXCS OT KAHOHNYECKUX HYKNENHOBBIX KMCNOT 1 O
MaKpOMONEKYNSIPHON CTPYKTYpE HEKOTOPbIX FPYM BUPYCOB (PETPOUAHbIE, OHKOreHHbIE).
MprobpeTeHne 3HaHUIA O MEXaHM3Max PEnnKaLMmn pasnnyHbIX TUMOB FrEHOMOB BUPYCOB,
TPaHCKPUMNLMKN 1 TPAHCNSUMUM BUPYCHBIX TEHOMOB, a TakXXe 0 (DOPMMPOBaHM HAAMONEKYNSIPHOM
CTPYKTYypbl BUpyca. [MpunobpeTeHne 3HaHuin 06 0COBEHHOCTSX CTPYKTYPbI MPUOHOB, O TUMax
B3aUMOAENCTBMSI BUPYCOB C KNETKOW 1 OPraHn3MoM, O TUMax BUPYCHbIX MHAPEKLIMIA, MEXaHn3Max
3alMTbl OT BUPYCOB HA YPOBHE KNETKM U OpraHMaMa 1 0 MexaHn3max, yBOoOSWMX BUPYCbl OT
3alWMTHBIX cUn opraHmama. dopmMrpoBaHME MOHUMAHKS OCHOBHbIX NPUHLMMIOB NabopaTopHOi
ONarHOCTVKM 3a60neBaHnin, MEIOLWMX BUPYCHYO MPUPOAY, OCHOBHbIX METOAOB JIEYEHUS U
NpPocoMNakTnKn BUPYCHbIX 3abonesanunii. OueHka BKnaga NpokaproT B MPOLECChl TpaHcgopMaumm
yrnepoga, Kucnopona, asorta, oocdoopa, xenesa v cepbl. AHann3npyoTcs Npobnembi
TakCOHOMMUYECKOr0 PacnonoXeHns 6akTepuii, apxe u BUPYCOB; OCHOBHbIE HANpPaBNeHNSs B
cuctemaTvke npokapwoTt. JlaeTcs xapakTepuctuka oTaenbHbIX Fpynn NpokapuoT (6akTepuii n
apxein), aykapuoT (MuKpockonuyeckme rpubsl) n Bupycos. OueHnBaeTcs ponb NPoKapuoT, BUPYCOB 1
MUKPOCKOMUYECKNX FpMBOB B HAPOAHOM XO35IMCTBE U MeaNLIMHE.

Llenbto npoBeaeHnst NpakTUYecknx 3aHATuin no aucumnnmHe "Mukpobuonorus, Bupyconorns”
ABNSAOTCS N3Y4eHMEe TEXHUKMN 6E30NacHOCTY NpK NPOBELEHNM MUKPOOMonornyeckux paboT B
nabopaTopHbIX (M NPOMbILWIEHHBIX) YCNOBUSX M OCHOBHbIX METOLOB MCCNELOBAHNS MUKPOOPraHN3MOB
n Mukpoburonornyeckmx npoueccos. OcBanBalOTCS METOAbI CBETOBOW M IIOMUHECLIEHTHOM
MUKPOCKOMNWW, MPUroTOBNEHNS1 06 EKTOB K UCCNELOBAHMIO, TEPMMYECKAS U XMMYecKas doukcaumm,
OKpPAaCKM BHELWHUX N BHYTPEHHUX CTPYKTYP MUKPODOHOM KNeTKn, BblaeneHns baktepuii M3 06 bekToB
oKpyxatolern cpenpbl, Nocesa Ha Xuakue 1 TBepable nuTatenbHble cpenbl, KONMMYEeCTBEHHOro yyeTa
MVKPOOPraHn3MoB B No4Be, BOAE 1 NULEBbIX NpodykTax. PaccMarpuearoTcs NpuUHLMIbLI NOArOTOBKU
K paboTe MMKPOBMONOrniyecko Nocyabl, COCTABNEHNE XNAKUX U NMNOTHbIX MUTATENbHbIX CPen ANS
KyNbTUBUPOBAHNS MUKPOOPraHN3MOB, METOAbI UX CTEpUn3aunn, n xpaHeHns. CTyoeHTb
WHOMBMAYaANbHO BbINOMHAIOT paboTy, pedynbTaTbl KOTOPO OGPOPMASAIOTCS B BUIE OTHETA B TETPAAN
nocne Kaxznoro 3aHatus. MNapannenbHo NpakTuy4eckoi paboTe, Ha 3aHATUSX pa3buparoTcs
TeopeTnyeckme BONpockl No ancumnnmHe "Mukpobuonorus, Bupyconorns” n obcyxaatortcs
nofly4eHHble CTyaeHTamn pe3ynbTarhbl.

2. MecTO AMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.19 OucumnnnHbl (Moaynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 31.05.01 JleuebHoe oeno n oTHocuTCs K 6a30BoOW
(obwenpogpeccroHanbHo) Yactu. OcBanBaeTcs Ha 2, 3 Kypcax, 4, 5 ceMecTpbl.
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Mporpamma amcumnnnmHel "Mukpobuonorus, Bupyconoruns”; 31.05.01 JleuebHoe neno; oUeHT, K.H. (BoueHT) 3eneHunxuH M.B.
3asepyownii kadenpon, a.H. (npodpeccop) UnbmHeckasa O.H.

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen "C2" n oTHocutcs K 6a30Boi 4acTu y4ebHoro
nnaHa. OceamBaeTtcs 4 n 5 cemectpax. ducumnnuHa "Mukpobuonorns n Bupyconorus” SBnseTtcs
COCTaBHOI 4acTbio CoAepXaHusl 0bwenpodeccnoHanbHoM NoAroToBKN No cneunanbHoctn 31.05.01
"[levebHoe geno". Kypc nornyecku B3anMoCBSA3aH C APYrMMy NpogeCCMOHaNbHbIMW AUCUUMANHAMMA,
HeobXx04MMbIMU 4N1st peann3aumm NpodecCnoHanbHbIX OYHKLNIA BbIMYyCKHMKA.

3. KomneteHuuu obyuatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHLUNn:

PacwumcbpoBka
LLincpp komnereHumu npunobpeTaeMon KoMneTeHLUN
OK-1
(0blWeKynbTypHbIE CMOCOBHOCTBIO K aBCTPakTHOMY MbIWAEHWUIO, aHANN3Y, CUHTE3Y;
KOMMeTeHuunn)

rOTOBHOCTbIO pellaTh CTaHOapTHbIE 3a4a4u
OMK-1 npogoeccnoHanbHom AeaTenbHOCTU C UCMNOIb30BaHMEM
NHCPOPMALIMOHHBIX, 61BnMorpagonyecKkmnx pecypcos,

n NOHaNbHbI -

(KOFI\)/I(I)'I%)'I'eeC:LI,VCI)VI)a © MeanKO-61ON0orMyecKor TEPMMHONOIN,
NHJPOPMaALIMOHHO-KOMMYHNKALVNOHHbBIX TEXHONIOMNIA N y4eTOM
OCHOBHbIX TPpebOBaHM NHCPOPMALIMOHHO 6E30MaCHOCTY;

OrK-5 CMOCOOHOCTBIO M TOTOBHOCTBIO aHANM3MpPOoBaTh pe3ybTarthl

(NMpodheccmoHanbHble COBCTBEHHOW AESATENBHOCTW ONS NPeaoTBPaLLEHUS

KoMMeTeHuunn) NPOgPECCMOHANBHbIX OWNOOK;

OlK-6

(npodheccunoHanbHble FOTOBHOCTbIO K BEOEHNIO MEONLIMHCKON OOKYMeHTauuu;

KOMNeTeHLmm)

OMK-7 FOTOBHOCTbIO K MCMONb30BaHMIO OCHOBHbIX

(NPOCPECCHOHANbHbIE JOU3NKO-XMMUYECKUX, MATEMATUNYECKUX U UHbIX

KOMNETEHLIN) €CTeCTBEHHOHAaY4HbIX MOHATUA N METOL0B MPU peLleHnn
npogoeccmnoHanbHbIX 3aaay;

OriK-8 FOTOBHOCTbIO K MEOULIMHCKOMY MPUMEHEHUIO NEKapPCTBEHHbIX

(npodheccunoHanbHble npenapaTtoB U UHbIX BEWECTB 1 UX KOMOUHALUMIA Npy pelleHnn

KOMNeTeHLmm) npogoeccnoHanbHbIX 3a4au;

OMK-9 CMOCOBHOCTLIO K OLLEHKE MOPAPOXYHKLMOHANBHbIX,

(NPOCPECCHOHANbHBIE JoM3N0NIOrNYECKNX COCTOSHUI U MNaTONOrMY4EeCKnX npoLeccos B

KOMNETEHLIN) opraHu3mMe 4yenoseka ONs peleHns NnpogpeccnoHanbHbIX 3anay;

CMOCOBHOCTBIO 1 FTOTOBHOCTBIO K OCYLECTBNEHNIO KOMMNNEKCa
MEPOMNPUSATUIA, HAaNPaBNEHHbIX HA COXPaHEHNe 1 yKpenieHme
AK-1 300POBbA M BKNKOYAOWMX B ceb5 hopMupoBaHue 300p0BOro
obpasa XusHu, npeaynpexneHne BO3HNKHOBEHUS U (Unn)

(K%%%cgf::ﬁv?:)anwble pacrnpocTpaHeHns 3a6oneBa|jV||7|, NX PaHHIO ONArHOCTUKY,
BbISIBIEHME NPUYNH N YCNOBUIA UX BO3HUKHOBEHMWS U PasBUTUS,
a TakXe HanpasneHHbIX Ha yCTpaHeHne BPeoHOro BANSAHNS Ha
3[10POBbE YenoBeka pakToOpPOB Cpelbl ero 0OUTaHUS;

MK-20 FOTOBHOCTbIO K aHanuay 1 nybnnyHomy npeacTaBneHuto

(npodpeccunoHanbHble MeONLNHCKOWN NHpopMaLnMmnm Ha OCHOBE AoKa3aTesbHOW

KOMNeTeHLmm) MeOULNHBI;

MK-21 CMNOCOBHOCTBIO K yHaCTUIO B NPOBELEHNM HAY4YHbIX

(NMpodpeccmoHanbHble MCCNENOBAHNI: y y

KOMreTeHuun) ’
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Mporpamma amcumnnnmHel "Mukpobuonorus, Bupyconoruns”; 31.05.01 JleuebHoe neno; oUeHT, K.H. (BoueHT) 3eneHunxuH M.B.
3asepyownii kadenpon, a.H. (npodpeccop) UnbmHeckasa O.H.

Pacwudpposka
npuobpeTtaemon KOMNETeHLUn

FOTOBHOCTbIO K cOOpy 1 aHanmay xanob nauneHTa, 4aHHbIX ero

LLndop komMneTeHLUH

MK-5 aHaMHe3a, pe3ynbTaToB OCMOTPa, NabopaTopHbIX,
(npodheccunoHanbHble NHCTPYMEHTAaNbHbIX, NATONOr0-aHaTOMUYECKMX U UHbBIX
KOMMNeTeHL M) MccnenoBaHUn B LENSX pacno3HaBaHUS COCTOSHUS UK

yCTaHOBNEHUA C*)aKTa Hann4mnsa mnnn oTCyTcTBuA 3a6oneBaH|/|s|;

B pesynbtate 0CBOEHMS OMCUMUMANHBI CTYOEHT:

1. LONXeH 3HaTb:

- 0COBEHHOCTM CTPOEHUS BaKTEPWiA, apxei N BUPYCOB M CPYHKLIMUN X OTAENbHbIX CTPYKTYP,
- NUWEeBble NOTPEOHOCTN MUKPOOPTraHN3MOB,

- Npo6neMbl TaKCOHOMMUYECKOro PacronoXeHWs NPoKapuoT 1 BUPYCOB,

- OCHOBHbIE HaMNpaBNeHUs B CUCTEMATIKE MPOKAPUOT, MPOVCXOXAEHNE BMPYCOB,

- ocobeHHOCTM MeTabonmnama bakTepuin, apxei, BUPYCOB,

- POJfib NPOKAPWOT U BUPYCOB B 3KOCUCTEMAX 1 Brocdpepe B LIeNIOM, a TakXe B HAPOOHOM X035MCTBe
1 MeauLmHe,

- B3aVMIMOOTHOLIEHNS NPOKapMOT Mexay coboi, ¢ aykapruoTamn 1 BUpycamu,

- NpaBnna TexHKn 6e30MacHOCTM 1 NOBEOEHMS npu npoeseneHnn MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/IX pa60T B
na60paToprlx N NMPOMbIWNEHHbIX YCNOBUSAX.

2. IONXEeH yMeTb:
- OPMEHTMPOBATLCSA B CreumanbHoM Hay4yHOM 1 MeTOAMYECKOM nuTepartype no npocusto NoAroToBKM
N CMEXHbIM BOMpocam,

- aHanu3npoBaTb, OLEHMBATb U NPUMEHSATb MONYyYEeHHbIe 3HAHNSA NPU U3Y4YEHUU OPYTrUX AUCUUMIIVH U
B NPOd0EeCCMOHANbHOM OeATEeNbHOCTH,

- BE€CTn MI/IKpOﬁVIOﬂOI'VILleCKyPO pa60Ty: npurotaenmeatb nNTaTe/ibHble Cpelbl N PaCTBOpPbI,
6aKTepVIO}'IOI'VI‘-IeCKyPO N XMMN4eCKyto nocyay, Ctepunn3oBsatb 1 XpaHuTb,

- NPYMEHSTb METOAbl CBETOBOW MUKPOCKOMMM, MOCEBA, BblAENEHNS 1 UCCNELOBaHNS
MOPAONOrNYECKMX 1 ON3NONOr0-6UOXUMNYECKNX CBONCTB MUKPOOPraHN3MOB, KY/IbTUBMPOBAHUS,
KONMYEeCTBEHHOr 0 y4eTa,

- dHaIn3npoBaTb pe3y/ibTaThbl MI/IKpO6I/IO}'IOI'VI‘-IeCKVIX nccnenoBaHuin.

3. 0OMXEeH BnageTb:

- HaBblKaMi I'IpaKTI/I‘-IeCKOVI pa6OTbI B MI/IKpOéVIOJ'IOFI/I‘-IeCKOVI na6opaTopv|v|, BblOENEHUA N
KynbTBNPOBAHNA MUKPOOPraHM3mMoB, UX MI/IKpOéI/IOJ'IOFI/I‘-IeCKOI'O nccnengosaHus.

4. nONXeH OEeMOHCTpUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

- UICNOMb30BAaTb MOMYYEHHbIE 3HAHWS NMPY U3YHEHUN OPYrMX OUCLUMMNIINH, a TaKXe NPV BbINOMHEHNN
npakTMyeckux nabopaTtopHbIx 3aaad, KypcoBbIX M AMMNOMHbIX paborT,

- UICNONb30BAaTh NOMYYEHHbIE 3HAHNS B HAyYHO-MCCneaoBaTenbckoi pabote, npu paboTe B
MeOULMHCKUX YYPeXaeHNsX, Hay4HbIX NCCnenoBaTenbCkmxX LeHTpax, Ha dpapMakonormnyeckmx
NpPeanpusaTrsX.

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOoayns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 7 3a4eTHbIX(ble) eanHnL(bl) 252 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBIL: 3a4€eT B 4 CeMecTpe; 9K3aMeH B 5 cemecTpe.
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Mporpamma amcumnnnmHel "Mukpobuonorus, Bupyconoruns”; 31.05.01 JleuebHoe neno; oUeHT, K.H. (BoueHT) 3eneHunxuH M.B.
3asepyownii kadenpon, a.H. (npodpeccop) UnbmHeckasa O.H.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYecTBO ANs AOMNycKa K 3a4eTy
28 bannos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TemaTuyeckun nnaH AUCUUNINHbI/MOOYNS

Buabl un yachbl
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OducuunnuHbl/ CemecTp c';;gg‘;'al (B yacax) TeK!{(‘:)—'-:T% g;szbl
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 1. Mukpoburonoruns kak Hayka.

OcHoBHble pasgenbl

1 MUKpobuonorun. MnkpoopraHnamol B 4 5 5
" [npupone. dopma 1 pasmepbl

npokapuoT. MopdoTtunei

naToreHHbIx 6akTepuii.

Tema 2. CTpykTypHas opraHnsauus
NPOKapUOTHOWM KNeTKN, PYHKLMK ee
OTOENbHbIX OpraHenn un

2. |[kKomMnapTMeHToB. OTANYUSA OT KNETKK 4 4 6 0
aykapuoTt. CTpykTypHas
opraHusaums baktepwuii -
obnuraTHbIX Napa3nToB YenoBeka.
Tema 3. OpraHbl U TUMbl OBUXEHNS
MUKPOOPraHn3moB. [unn, XryTuku,
3. [aKcnanbHbie ubpunnbl. Takcucol. 4 5 4

" [MoaBUXHOCTb NATOrEHHbIX 0
6akTepwuii. [1BUXeEHNE CNMPOXET,
cnupwnn, BUOPUOHOB.
Tema 4. NpouncxoxaeHne XnsHu,
4. [MvP PHK, BO3HUKHOBEHME 4 0 4 0

MPOKapMoT U 3yKapuoT. SBonioums
naToreHHbIX MUKPOOPraHN3MOB.

Tema 5. bropasHoobpasve
MUKpoopraHnamoB. CoBpeMeHHas
cnucTemMaTka npoKapmorT.

5. |®dunoreHeTnyeckas u knoyesas 4 2 2 0
Knaccudovkaumu. Npaktrnyeckas
cuctemaTuka natoreHoB. CepoBapbl,
6roBapbl, doarosapsbl.

6 Tema 6. XapakTepuctmka oTeflbHbIX
" rpynn MUKPOCKOMNUYECKNX 3yKapuOT.

7. [Tema 7. ['eHeTrKa npokapuorT. 4 0 2 0
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Henens

Buabl n yachbl
ay,aMTOpHOM paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Tekywiune coopmbl

cemecTpal

MNpaktu-|Na6opa-
Nekuum| yeckune | TOpHbIE
3aHATUS | paboThbl

KOHTpONsA

Tema 8. [luTaHve MUKPOOpPraHM3MoB.
TpaHcnopT nNuTatenbHbIX BEWECTB.
Poct, passutue u kynbTnBnpoBaHune
npokapuoT. HekynbTnBupyembie 1
nokoswmecs oopMbl
MUKPOOPraHN3moB.
MepcucTunpytowme nHgeKLUN.

Tema 9. MeTabonnam
MUKpoopraHnamos. Cnocobbl
nony4eHns aHepruu. ObixaHue un
bpoxeHne. Metabonmam
naToreHHbix 6akTepuii.

KoHTponbHas
paboTta

10.

Tema 10. O6wwme npasuna paboTol B
MUKpobronornyeckoin naboparopmu.

11.

Tema 11. Mukpockonus. [Npenapartsbl
XMBbIX MUKPOOPraHN3moB.

12.

Tema 12. Mopdbonorms pasnuyHbIx
rpynn NpoKapuoT 1 3yKapuoT.

13.

Tema 13. PuKcMpoBaHHble
oKpalleHHble npenaparbl.

14.

Tema 14. [loBEpXHOCTHbIE CTPYKTYPbI
NpoKapwoT.

15.

Tema 15. BHyTpeHHMe CTPYKTypbl
K/IeTOK Mpo- 1 3yKapuor.

YCTHbI onpoc

16.

Tema 16. BakTepuonormyeckas
nocyna n ee ctepunnsaums.
MMuTtatenbHble cpenbl:
NPUroTOBNEHNE, METOLbI X
YNAOTHEHNS, CTepuUnn3auns u
XpaHeHue.

17.

Tema 17. MeToabl nocesa u
KyNbTUBUPOBAHMNS
MUKPOOPraHn3MoB.

18.

Tema 18. Mukpoburonormyeckuii
aHanm3 o6bEKTOB OKpY>Xatowwel
cpenbl.

Ortyer

19.

Tema 19. CaHutapHas
MUKpobronorus. YCTponcTeo
MUKpobronornyeckoin naboparopmu.

20.

Tema 20. MeguumnHckas
MUKpoburonorus. MNatoreHHble n
YCNOBHO-NATOreHHble
MUKPOOpraHn3mbl. OCHOBHblE
rpynnbl NAaTOreHoB YenoBeka.

PernctpaumoHHbin Homep 8494148419
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Henens

Buabl n yachbl
ay,aMTOpHOM paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Tekywiune coopmbl

cemecTpal

MNpaktu-|Na6opa-
Nekuum| yeckune | TOpHbIE
3aHATUS | paboThbl

KOHTpONsA

21.

Tema 21. ®dakTOpbl NATOrEHHOCTN Y
BUPYNEHTHOCTb MUKPOOPTraHN3MOB.
["Opn30HTaNbHbIN NEPEHOC FEeHOB B
nartoreHese NHQEKLUNN.

YCTHbIN onpoc

22.

Tema 22. VIHgpekuMn, OCHOBHbIE
AyTn nepenadvn NHGEKLNIA.
MaToreHHble MUKPOOPraHn3Mbl Kak
APVYNHA BO3HUKHOBEHMS 3MUOEMUIA.
Bosbyoutenn n nx
pacrnpocTpaHeHne B NPUPOaHbIX
pe3epByapax. 3awmTHble
MEXaHW3Mbl OpraHna3ma yenoseka.

23.

Tema 23. Bupycbl. CTpoeHue,
Knaccudoukauus, XU3HeHHbIN LK.
Bupycbl yenoseka. Baktepuodparu un
NX PONb Kak NoTEeHLUMaNbHbIX
aHTnbakTepmanbHbIX areHToB B
Tepanuu. [pnoHbl. [pUoHHbIE
6onesHu.

24.

Tema 24. IHgbeKUNOHHbIe
3aboneBaHus, Bbi3blBaEMblE
MUKpomuLeTamu. JlokanbHble 1
CUCTEMHbIE MUKO3bI.
PacnpocTpaHeHHOCTb KOXHbIX
MVKO30B. Penkne ¢popmbl MMKO30B 1
nx BO3OyamTEnn.

KoHTponbHas
paboTa

Tema . torosas popma KOHTpoOns

3avert

Tema . Itoroeast dpopma KOHTPOnS

S9k3ameH

UTtoro

32 50 50

4.2 CopepxaHue JUCLUMNMUHbI

Tema 1. Mukpobuonorus kak Hayka. OCHOBHble pa3nenbl MUKpoouonorum. MukpoopraHuambi
B npupogae. dopma u paamepbl npokapuot. MopdooTunbl NaToreHHbIX 6aKTepui.

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

PernctpaumoHHbin Homep 8494148419
Crpanuua 8 us 21.
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Mporpamma amcumnnnmHel "Mukpobuonorus, Bupyconoruns”; 31.05.01 JleuebHoe neno; oUeHT, K.H. (BoueHT) 3eneHunxuH M.B.
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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.
MwukpoopraHuambl B MeQULIMHE N HAPOLHOM X0351MCTBE. Icnonb30BaHMe MUKPOOPraHM3MoB A4
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
NPOKapuoThl, MEXaHN3Mbl YCTONYNBOCTN MUKPOOPTraHM3MOB K AENCTBUIO (PU3NKO-XUMUYECKINX
oakTOpOB. XapakTep B3aMMOOTHOLWEHWI B MMpe NpokapunoT. AccoumnaTmBHbIE OTHOLEHWS:
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 MeguumnHbl.

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

dopma 1 pasmepbl NPOKAPMOT. DK30- N SH[OCKENET MUKPOOHOI KNeTKN. XapakTepHble
obbenmHeHns knetok. "lraHTckue” n "kapnnkoBble" opraHnambl. PakTopbl, ONpenensowme
pasmMepbl 1 doopMy kKneTku. MNprMepbl MOPPOTUMNOB NATOreHHbIX BaKTEPUiA: ANMNOKOKKM,
CTPENTOKOKKN, CTAUNOKOKKM, Nano4KoBUAHbIE, N3BUTbIE (POPMbI - BUOPUOHDI, CIIMPUNIIbI,
cnvpoxeTbl. BakTepnn 6e3 KneTo4yHom cTeHkn. Mukonnasmsl.

Tema 2. CTpyKTypHas opraHM3aums NPoKapuoTHOWN KNeTKN, pyHKLIMN ee OTAeNbHbIX
opraHenn u KOMNapTMeHToB. OTANUMSA OT KNeTKU aykapmot. CTpyKTypHasi opraHMu3auums
6aKkTepui - 06nMraTHbIX NapasuToB YenoBeKa.

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

BHewHne CTpyKkTypbl NpoKaproTHOM kKneTkn. KnetouHble cTeHkn 6akTepuit. MypeunH-Teinxoesbiii
cakKynyc rpamnonoxumTenbHbix bakTepunii. HapyxHas membpaHa, nepunnasmaTmiyeckoe
NPOCTPAHCTBO Yy rpamMoTpuLaTenbHblx 6akTepuii. MapakpucTannnyeckunin moBepXHOCTHbIA S-Cnoi.
MpoTtonnacTel, cdpeponnactbl u L-doopmbl HakTepuit. Okpacka npokapunoT no "pamy: coBpeMeHHas
oLeHka. BHyTpeHHue CTpyKTypbl NPOKapMOTHOM KNeTkn. INMoKpoBbl MPOKaPUOTHOM KNETKW: Karncynbl,
CNTM3NCTbIE CNIOW, YEXbI; UX CTPOEHNE N XMMUYECKUIA coCTaB. [1OBEPXHOCTHbIE OpraHesnibl.

npakrtnyeckoe 3aHsitne (6 4yaca(os)):

Cneunann3npoBaHHble OpraHen/bl CO CMELLAHHOW noKanusaumei: XryTukn, oumbpuu.
Knaccudbukaums n dpyHkumm cpumbpuia. Lintonnasmatnydeckne membpanbl 6aktepuii. MemMbpaHHble
nunuabl. Mopdoonorus n MonekynsipHoe CTpoeHne reHoMoB bakTepuii. Paamepbl, TONONOrUS U YUCNO
xpomocoMm. [IHK-cesisbiBatowme 6enkun. BHexpomocomHas HK. Ponb koMnoHeHTOB 6akTepuanbHbiX
KNeToK B pa3BMTUM NATONOMMYECKMX NPOLIECCOB Npu UHekumax. ObnuratHble BHYTPUKNETOYHbIE
napasuTbl YenoBeka: Xxnamnann, PUKKETCUN.

Tema 3. OpraHbl U TUMbI ABUXEHUS1 MUKpPOOpPraHM3aMoB. NMunu, Xrytmku, akcnanbHblie
c¢pnbpunnbl. Takcucobl. MoaBMXHOCTb NaToreHHbIX 6akTepun. [BMXEeHUe CnMpoxeT, CNUpunn,
BUOPUOHOB.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

[MoABUXHOCTb U TaKCUCbl MUKPOOPraHN3MOoB. AKTMBHas U NaccuBHas NOABUXHOCTb. [1BnXeHue
H6akTepuin Mpu NOMOLLM XIYTUKOB (MnaBaHne, poeHne, ABUXeHNe cnmpoxeT). OCHOBHbIE TUMbI
XryTMKOBaHMS NOABUXHbIX 6akTepuid. TBUTUYMHT y naTtoreHHblx 6aktepuid (nunu IV Tnna). OsuxeHne
MO TMMNY CKONbXEHNS (MMKCOBakTepmmn, Mukonnaambl 1 ap.). BHyTpuknetoyHas noaBMXHOCTb,
OCHOBaHHas Ha nonuMepusaunn akTuHa.

npaktudeckoe 3aHsitne (4 yaca(os)):

MoABUXHOCTb NATOreHHbIX 6akTepuit: TUMbl MOABUXHOCTU, 3HAYEHNE ANS Pa3BUTUS
MHJOEKLMOHHOro npolecca. MNoeeaeHve 6akTepuii ((POTOTAKCUC, a3POTaKCUC, XEMOTAKCUC,
rafbBaHOTaKCMC, MarHeToTakcme v ap.).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tewma 4. lNpouncxoxaeHne xusHu, mup PHK, BO3HMKHOBEHME MPOKapMoT U 3yKapuor.
dBonoLUUs NatoreHHbIX MUKPOOPraHM3MOB.

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

[MpaBuna n TepMnHbI HOMEHKNATypbl. HanmeHoBaHMs NpokapunoT. MNpusHaku, NCNonb3yemble B
cuctematumke npokapuoT. HanpasneHne B cuctemaTuke NpokapmnoTt. PeHOTUNMYECKUIA NOOXOM.
Hymepuyeckas TakCoHOMUS. BO3MOXHOCTN 1 OrpaHnUYeHNs HyMEPUYECKOro aHannaa npu
Knaccugpukaumm. XemotakcoHommyeckas cuctemartumka. 'eHocmctemaTuka. CukBeEHC ? aHanms reHa
16SPHK B cuctematumke. ucTaHUMOHHO-MATPUYHbIA METOL NOCTPOEHUS ONNOreHEeTUYECKNX
NEPEBLEB N UX KOHCTPYKUMSA. PUNOreHns opraHM4eckoro mmpa ? Tpu TMHUM 3BONIOLMA, TPY OOPMbI
XWN3HU, Tpy aoMeHa: Archaeae, Bacteria, Eukarya. BaxHenwme oTandnTenbHbie NPU3HAKK ayKapuoT
1N NPOKapwoT.

Tema 5. BuopazHoobpa3me MMKpoopraHuamoB. CoBpeMeHHasi CuctemMaTka npoKapmor.
dunoreHeTnyeckas v KnruyeBasa knaccudpukaumu. NpakTuyeckas cucremaTuka naTtoreHos.
CepoBapbl, 6uoBapbl, charoBapbl.

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

HanpasneHus B cuctematmke npokapuot. PeHoTunmyeckunin nogxod. Nepapxmyeckme TakCoHbI.
dunoreHeTnyeckas n kno4esas knaccugukaumm. NeHocuctematunka. CMKBeHC-aHanM3 reHa
16SPHK B cuctematuke. [omeH Bacteria. Aktyanuctnyeckue n runotetndeckue punymol. JJomeH
Archaeae. Cx0CTBO 1 pa3nuymne apxei ¢ aykapusmm n baktepusimm. CBoeobpasne 3Konormyeckmx
HUW. XXM3Hb Npy TemnepaType Bbllwe TOYKN KUNEHMS BOLbl. DKCTpeManbHasa aungopunms n
ranocoununs.

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

Knaccudukaums natoreHHbIX MUKPOOPraHM3MOB Ha OCHOBE UX TUHKTOPUaNbHbIX, BUOXUMUNYECKMX,
MMMYHONOFMNYECKUX, MATOreHHbIX CBOMCTB. YyBCTBMTENbHOCTb NaTOreHHbIX 6akTepunii B
bakTepuodbaram kak 0OCHoBa ansi doarotepanuy 1 appaankaunn natoreHoB B MOMELWEHUSIX KIVHKK.

Tema 6. XapakTepuctuka oTesibHbIX Fpynn MMKPOCKOMUYECKUX 3yKapuor.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

HecoBepuweHHble rpmbbl. Jpoxxu. MonoxeHne B cucteme uapctea Fungi. Cneumndpnyeckme
ceowcTBa. PacnpocTtpaHeHuve B npupone. BaaumMooTHOWEHMSA C OpyruMy OpraHn3Mamu.

Tema 7. eHeTMKa NpOKapuoT.
npaktnyeckoe 3aHsitne (2 4aca(os)):

deHoTUNNYECKAs N FreHOTUNYecKas M3MEHYMBOCTb. AfantaunoHHas n3aMeH4nBocTb. MyTtaumoHHas
N3MEHYMBOCTb. Tunbl MyTaumin. CNOHTaHHbIA, NHOYLUMPOBAHHbIA, paanaunOHHbIA U XUMUYECKINIA
MyTareHesbl. [TonynaunoHHas nameH4nBoCcTb. POPMbI NEPeHoca reHeTnYeckoro Mmatepuana y
npoKapunoT B NpoLecce ropu3oHTanbHOro TpaHCnopTa reHoB: KOHbloraums, cekcaykums,
TpaHCcOyKums, TpaHcgekumsa n TpaHcgopmauus.

Tewma 8. NuraHue mukpoopraHusmos. TpaHCNOPT NUTaTeNbHbIX BellecTs. POCT, passutue n
KyNnbTUBUPOBaHUE NpoKapuoT. HekynbTMBupyembie n nokosiwmecs oopmbl
MUKpoopraHusmos. lNepcuctupyrowime nHpekLmu.

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

Muwesble NOTPEOHOCTU MUKPOOPraHN3MoB. ICTOYHUKM yrnepona, 3HEPTrMn 1 BOCCTAHOBUTENbHbBIX
9KBVBANIEHTOB AN MUKPOOPraHn3MoB. [1oTpebHOCTb MUKPOOPraHM3MOB B MAKpPO- 1
MUKPO3NeMeHTax. TpaHCNOPT BELWECTB B KNETKY. AyKCOTPOMbl M NPOTOTPOLI. YyacTne oepMeHTOB
MUKPOOPraHM3MoB B 0becneyeHnmn nx nutatenbHbiMK BewecTeamu. MNprHUMNbLI cocTaBneHns
nuTatenbHbix cpen. OCHOBHbIE TUMbI CPEL U NX NOAPA3AENEHMNE: NO COCTaBY, (PNU3NYECKOMY
COCTOSIHMIO, Ha3HaveHuo. KynbTmBupoBaHmne 1 pocT. HakonutenbHble U YACTbIE KyNbTYypbl.
KynbTuBunpoBaHmne aspobHbIx 1 aHaspobHbIx NpokaproT. MNepuoanyeckoe KynbTMBNPOBAHME.
CUWHXPOHHbIE KyNbTypbl. POCT MUKPOOPraHM3MoB B CMELWAHHbIX KyNbTypax.

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

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3asepyownii kadenpon, a.H. (npodpeccop) UnbmHeckasa O.H.

CocTosHne nokos un kneTodHas amgdepeHumposka. CtaumoHapHble nponngepaTtusHoO
nokoawmecs knetkn. CneunannampoBaHHble nokoswmecs oopmbl. dHaocnopbl. Ctagmm
cnopoobpasoBaHus. 3penas aHgocnopa un ee ctpoeHne. Ctaamm n NycKoBOW MEXaHN3M
npopacTaHms aHgocnop. PedpaktepHble kKneTkn Hecnopoobpasyowmx baktepuia. Ponb
MOKOSILMNXCS COCTOSAHWIA B M36eraHnm natoreHHbIM1 MUKPOOPraHn3Mamm hakTopoB aHTaroHm3ma
opraHn3ma-xossuHa. lNepcucTupyrowme NHgEKLMM y BbiCwmnx aykapuoT. VHekumm Ha dooHe
BPEMEHHbIX UMMYyHO4EULINTOB.

Tema 9. MeTta60n1M3am MukpoopraHmamoB. Cnoco6bbl nonyvyeHuUsi aHeprum. [bixaHue u
6poxeHune. Metabonnam natoreHHbIX 6aKkTepun.

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

MoHATME TEPMUHOB: METAOONN3M (3HEPreTUYecknii MeTabonnam, KOHCTPYKTUBHBIA, reHepanbHbIi,
cneunannanpoBaHHblin). AMdombonunam. AHabonmam. SHepreTndeckunii Metabonnam Buaobl aHeprun,
[OCTynHble ang npokapuoT. AT® - yHuBepcanbHblil nepeHocynk aHeprun. MNytn cuHtesa AT® B
KneTtke. Tunbl AbIXaHNS MUKPOOPraHnamMoB. A3pobHOe AblXxaHWe C UCTONb30BaAHUEM
BbICOKOMOJEKYNSAPHbBIX OPraHnyecknx BewWwecTB B KA4eCTBE MCTOYHUKOB 3HEPrnn (OblXxaTenbHas
XEMOOPraHoTpons). SNEKTPOHTPAHCNOPTHbIE Lenu. KpaTkas xapakTepucTnka nepeHoCc4mKoB
9NEKTPOHOB. POPMbl aCCUMUNALMM SHEPTUN NPY OblXaTeNbHOW OpraHoTpoun. SHeprus
TpaHCMeMBPaHHOro 3NeKTPOXMMNYECKOro NoTeHUmMana kaTnoHoB H+ n Na+.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

BpoxeHue. VicxoaHble cybcTpaThbl M akLEenTopbl 31EKTPOHOB B Npouecce 6poxeHuns. KoHeyHble
npoAayKTbl 6poxeHust. MyTn cOpaxmBaHns yrneBonoB. Tunbl OpOXeHWUIA: CIMPTOBOE,
MaclsiHOKMCOe, MOJIOYHOKMNCNOE FrOMO- U reTepodpepMeHTaTuBHOE 1 Op. Xapaktepuctmka
MUKPOOPraHNM3MOB, Bbi3blBaOLWMX Pa3nnyHbIe TUMbl 6poxeHnii. FeTepoTpodms kak broxmmmnyeckas
OCHOBa pas3BuUTUS naTtoreHoB. ABTOTPOMbI Kak NMpoayLeHTbl TOKCUHOB.

Tema 10. O6wwime npasuna paboTbl B MUKpO6GMonoruyeckomn naboparopum.

npakTudeckoe 3aHsitne (4 yaca(os)):

Obuwwme npasmna paboTbl B MMKpobronornyeckoi nabopatopum. TexHuka 6e3onacHocTy npu paboTe
C OTKPbITbIM MNaMeHeM, KynbTypamn MAKPOOPraHn3MOB, CO WEeNoYaMun, KUCIoTamu,
pacteBopuTensimu, cnnptoM. ObopynoBaHne MKpobuonornyeckor nabopatopun n npaeuna padoTol
C HUM.

Tema 11. Mukpockonus. NMpenaparbl X1UBbIX MUKPOOPraHU3MOB.

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

Mwukpockonus. INpuroToeneHne npenapaTos XMBbIX MUKPOOPraHM3MoB. MKpockonus B CBET/IOM
OOHe: YCTPOMCTBO MUKPOCKONA, OCBETUTENS. YcTaHoBKa ceeTa no Kennepy. TeMHOMNONbHas u
donyopecueHTHas Mukpockonug. MNpurotoeneHmne npenaparos XUBbIX MUKPOOPraHN3MOB Ha

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

Tema 12. Mopcdhonorusi pa3nuyHbIX rpynn NpoKapyoT U 3yKapuor.
npakTudeckoe 3aHsitne (2 yaca(os)):

Mopdhonorus pasnuyHbIx rpynn NPoKapuoT 1 ayKapmoT Ha NpUMepe KOMMEPYECKNX
doMKCMpOoOBaHHbIX NpenapaToBs: KOokkos (Micrococcus, Sarcina, Streptococcus), Nano4ykoBUaHbIX
bakTepuin (Pseudomonas, Bacillus), BeTBAWMXCA 1 NMEOWNX TEHAEHLUMIO K BETBNEHUIO
(Streptomyces, Arthrobacter), HuT4aTbix (LmaHobakTepun). MpPocMOTP, MUKPOCKOMNNS U 3apUCOBKA.
N3y4yeHne mmnkpockonuyeckmx rpnbos. MpocMoTp, MUKPOCKONUS NpenapaToB MAKPOMULIETOB
(Trichoderma, Aspergillus, Penicillium, Fusarium, Chaetonium).

Tema 13. PukcupoBaHHble oKpaLleHHble npenaparbl.
npaktnyeckoe 3aHsitne (2 4aca(os)):

MpurotoBneHne OUKCMPOBAHHBIX OKpalleHHbIX NpenapaTtoB. Cnocobbl hukcaumm npenapaTos:
TepMmnyecknin, xummyecknin. OCHOBHbIE 1 KUCNbIE KpacuUTenu, Ux NnpuMeHeHne B
MUKpobuonormnyeckon npaktuke. Okpacka MMKpoopraHnamos no 'pammy. MNMpakTrka paboTbl ¢
NMMEPCUOHHOI cucTemoin. OnpeneneHne TMHKTOpuanbHbIX 0COOEHHOCTER MUKPOOPraHN3MOB.
Tema 14. NoBepXHOCTHbIe CTPYKTYpPbl MPOKapu1oT.

npakTnyeckoe 3aHsitne (2 4aca(os)):
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[MoBEPXHOCTHbBIE CTPYKTYPbl NPOKapMOT. Vicnonb3oBaHne MeToaa HeraTMBHOrO KOHTPaACTUPOBaHUS
NS onpeneneHns Kancyn y MUKpoopraHnamoB. [1purotoBneHne npenapartos O5s XapakTepucTukm
kancyn. OnpeneneHeHune kancyn y Azotobacter no metogy OmensiHckoro. Cnocobbl onpeaeneHns
XMMUYECKOro cocTaBa Karncyn MMKPOOPraHM3MoB, OKpacka KOMMOHEHTOB Karcyn.

Tema 15. BHyTpeHHUe CTPYKTYpbl KNIeTOK MPOo- U 3yKapuorT.
npakTudeckoe 3aHsitne (4 yaca(os)):

BHyTpeHHMe CTPYKTypbl KNETOK Npo- 1 aykapunoTt. Okpacka BKAKYEHNIA FNKOreHa B KneTkax
apoxxen n3 poga Saccharomyces. Okpacka BontotTmHa (nonugoocdpaTtos) no metoay OMensHCKoro.
3HaKOMCTBO C BHYTPUKIETOYHbIMU BKIIOYEHNSMU NPOKAPUOT (rpaHynaMm 3anacHbIX BEWecCTBs,
9HO0CMNopamMm) C NCNOMb30BAHNEM OMKCMPOBAHHbBIX KOMMEPYECKMX Mpenapartos.

Tema 16. BakTepuonormnyeckas nocyna u ee crepunusaums. lNurarenbHble cpenpbl:
npuroTosneHne, MeToabl UX YNJIOTHEHUSA, CTepuan3auus n xpaHeHue.

naboparopHas pabora (4 4aca(oB)):

Baktepunonornyeckas nocyna. HassaHve ee OTAENbHbBIX BUAOB 1 MOArOTOBKA K CTEPMAN3ALNN.
O3HakomneHne ¢ paboToil aBTOKNaBa, CywunbHOro wkadga. Ctepunusaunst CTEKNSHHON Nocynbl
MEeTanIMYeCKNX MHCTPYMEHTOB, HEOOX0AMMbIX B MUKPOOMONormyeckoi npakTtuke. MNMurarensHole
cpenbl (MMNA, KI'A, cpena "ayse, cpena Yaneka, anpdepeHumanbHo-gmarHocTnyeckne cpenbl n
ap.). MprvHUMnbl coCcTaBNEHUS NUTATENbHbIX Cpen AN KYyNbTUBMPOBAHUS MUKPOOPraHN3MOB.
[MpurotoBneHne NUTaTENbHbIX CPen, METOAbI MX YNTIOTHEHMS, CTEPUNN3ALMSA N XPAHEHME.

Tema 17. MeToabl noceBa U KyNbTUBUPOBAHUS MMKPOOPraHU3MOB.
naboparopHas pabora (12 yaca(oB)):

MeToabl noceBa MUKPOOPraHN3MoB. [OBEPXHOCTHBIV NOCEB, rMyOVHHbIA NOCEB, MOCEB LUTPUXOM.
ctowarowmn wrpux. MNMoces n onpeneneHme OMY MeToO0M npenenbHbIX pa3sefeHnin Ha
MOJZEeNbHOM CUCTEME C UCMONb30BaHMEM LpoxXei. Cnocobbl onpeaeneHns obLero KonuyecTsa
PasnnYHbIX rPynn MUKPOOPraHM3MOB Ha TBEPAbIX N XUOKUX MUTATENbHbIX Cpenax.

Tema 18. Mukpobuonornyeckuin aHanm3 o6 EKTOB OKpYyXatoLen cpeabl.
naboparopHas pabora (34 yaca(oB)):

Mukpobronormyeckunini aHanma o6 bEKTOB OKpyXatoLei cpebl U NPoAYKTOB NMUTAHUS.
XapaktepucTika MMKpPOOpraHnamMoB BoAbl U NUWK. AHANU3 conepXaHust MONOYHOKMCNbIX BakTepuii
B MOJIOYHOKMCNOM npoaykuun. MpuHUMUNbI BbISIBNEHNS CaHUTapPHO-MoKa3aTeNbHbIX
MUKPOOPraHM3MOB Ha AudpdoepeHLmanbHO-AMarHocTMYeckmx cpeaax (9Hao, JlesmHa).

Tema 19. CaHuTapHas MUKpobuonorus. YCTpomcTBo MUKpobuonoruyeckon naboparopumm.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MpeOMeT n ncTopms caHuTapHo Mnkpobuonornn. 3anadm caHNTapHon MMKpobuonornm. OCHOBHbIE
MeTobl caHMTapHOM MnKpobuonorun. MNpuHUUNBI caHUTapHOK MUKpobronorun.
CaHunTapHO-nokasaTtenbHble MUKPOOPraHnambl U cnocobbl X noeHTndunkaummn. Hopmel cogepxanuns
MUKPOOPraHM3MOB B pPasnnyHbIX UICTOYHMKAX (BOAE (BKOYAS MUTLEBYIO), MPOAYKTaX NUTAHUS,
okpyxatoulein cpeae). MprHUMnbI opraHnsaunn MuKpobuonornyeckon nabopartopun. Yncras u
rpsisHast 3oHbl. [e3nHgekuust. besonacHocTb paboTbl B nabopatopun. JInkenagauust aBapuinHbIx
cutyauun.

Tema 20. MepuumHckas Mukpobuonorus. MaroreHHbIe U YCNOBHO-NATOreHHbIe
MUKpoOpraHuambl. OCHOBHbIE rpynrbl NaTOreHoB YenoBeka.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Xn3HeHHble cTpaTerny NPokapuoT B NX B3ANMOOTHOLWEHUSIX C XUBOTHbIMW. B3anMoOOTHOWEHNS
npokapmroT ¢ YenosekoM. HopmanbHas Mukpodonopa opraHuama Yenoseka. KayecTBeHHbIi 1
KONMYECTBEHHbIA COCTAB HOPManbHOW MUKPOMNOPLI U hakTopbl, ero perynupyowme. 3HaveHne
HOpManbHOW MUKPOMNopbI. MNaTtoreHHble MUKPOOPraHn3Mbl 1 X pasHoobpasue.
YCnoBHO-NaToreHHble MUKPoopraHnambl. OCHOBHbIE XapakTepUCTKM BO3OyaMTENein MHPEKLMOHHbIX
3aboneBaHuit: YyMbl, xonepbl, Tybepkynesa, cugounuca un ap. Npeobnapatowme KmweyHble
NHAPEKLIMM YenoBeka. Ponb Kuwe4yHoro Mmkpobuoma B HEMHMPEKLIMOHHBIX 3aboneBaHmsx. Ocb
"KMWeEYHWK - Mo3r". MNaToreHHble 6akTepum, BUPYCbl, MUKPOMULIETBI.

Tema 21. daKkTOpbl NATOreHHOCTU U BUPYNIEHTHOCTb MUKPOOPraHM3MoB. [OpU3oHTaNbHbIN
nepeHoc reHoB B nNatoreHe3e MHJEKLUN.
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JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

CBoicTBa NAaTOreHHbIX MUKPOOPraHW3MOB: CNELIMGIUYHOCTb, OPraHOTPOGHOCTb, MATOrEHHOCTD,
BUPYNEHTHOCTb. PaKTOPbl MATOrEHHOCTM U BUPYNEHTHOCTN UX OCOBEHHOCTM Yy pa3HbIX rpynmn
naToOreHHbIX MUKPOOPraHM3MOB. DK30- 1 9HOOTOKCUHbI BakTepuii. Bruoxummnyeckas npupona aHao- v
9K30TOKCMHOB. [loMeHHas CTPYKTypa 9K30TOKCMHOB Y MEXAHU3M UX OEeACTBUS. AHTUreHHas
CTPYKTypa NaToreHHbIx 6akTepuii. . [OpM30HTaNbHbIN NEPEHOC FEHOB B MATOreHe3e MHAPEKLNIA.
MNepenaya akTopoB BUPYNEHTHOCTA U PE3NCTEHTHOCTU K aHTMOMOTMKaM. OCHOBbI pauoHaNbHOM
aHTUbmoTmkoTepanuu. AHTUMUKPOOHbIE CPEACTBA U NpaBuna nx NPUMEHEHNS.

Tema 22. UHdpekLuMU, OCHOBHbIEe NYTU Nepenadyv nHopekuun. NMaroreHHble MUKPOOPraHU3Mbl
KaK npu4yvHa BO3HMKHOBEHUS anupemuin. Bo3byautenu un nx pacnpocrtpaHeHme B NpUPOAHbIX
pe3epByapax. 3alUTHble MEXaHU3Mbl OpraHU3ma 4YyenoBeka.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

MoHATME 06 MHAPEKLMKN, MHOPEKLIMOHHOM NpoLiecce, MHGEKUMOHHOM 60ne3HN. OCHOBHbIE MyTK
nepeHoca MHPEKLIMOHHBIX areHToB, UX xapaktepucTtuka. Myt nepeaayn MHdekunii. Anuaemmm,
naHAeMuu, cnopagnyeckne NHGEKUMOHHbIE 3abonesanuns. MNpupoaHble pe3epsyapbl BO30yanTene
onacHbIX MHOPEKLMIA: NOYBa, BOAA, XMUBble OPraHN3Mbl. IHAEMUYHbIE MHApeKUMN. OCHOBHblE
NPOTMBO3NUOEMNYECKME MEPOMPUSITUSI.

Tema 23. Bupycobl. CtpoeHue, knaccudpukaLms, XUsHeHHbIn Lukn. Bupycel yenoseka.
Baktepuocparu un nx ponb Kak NoTeHUManbHbIX aHTUOaKTepUuanbHbIX areHToB B Tepanuu.
MpuoHbl. MpuoHHbIE GoNnesHwu.

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

MecCTo BMpYCcONormm B psay €CTECTBEHHbIX HAayK. 3HAaYeHe BUPYCONOrun Ans passnutus MeanumHbl
1 MonekynsipHow 6uonorun. CTpoeHne BMPYCoB. APXUTEKTYPa BUPYCOB. TWMbl CUMMETPUUN BUPYCHbBIX
yactuu. Benkun Bupycos. Obwue ceoiicTBa 6eNKOBOI 060104KM BUPYCOB. HykKnenHoBbie KNCNOTbI
BUPYCcOB. MexaHn3Mbl pennvkaunm HyKnemHoBbIX KUCNOT BUPYCcoB. CUHTE3 BMPYCHbIX 6ENKOB.
dopMupoBaHne 3penbix BUPYCHbIX YaCTUL, U BbIXOL, UX U3 KNETKW. Tunbl BbIX04a BUPYCa U3 KNETKN U
MeXaHN3M BbIX04a, 3aBepLieHne NpoayKTUBHOIO NyTU PasBuTnS BUPYCHOM nHAekumnn. OHKOreHHble
BMpycbl. Bsanmopencteume ¢ knetkon JHK-conoepxalumx oHKOreHHbIx BUpycoB. Baanmonencreuve ¢
knetkon PHK-cogep>xalumnx oOHKOreHHbIx BUpycoB. Bupycbl yenoseka. OCTpble BUPYCHbIE HPEKLMNN.
XpoHuyeckue BupycHble nHdekumn. MenneHHblie nHpekuum, Bbi3biBaeMble BUpycamn n
BUpPYycOnonobHbIMK areHTamu. MyTauMoHHbIA NpoLece y BUPYCOB. 3MEHeHNE aHTUreHHbIX
cTpyKTyp. MNpochunaktuka BMpYCHbIX MHApekuuid. MpuroHbl. N'ybuaTas sHuedanonatus.
MonekynspHbIi MEXaHU3M MPUOHHbBIX MHADEKLNIA.

Tema 24. UHpeKUMOHHbIE 3ab6oneBaHusl, Bbi3blIBaeMble MUKPOMULLETaMU. JloKalnbHbIe U
CUCTeMHble MUKO3bl. PacnpocTpaHeHHOCTb KOXHbIX MUKO30B. Peakune doopMbl MUKO30B U UX
BO30Oynutenu.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

Mopdoonorusi rpubos. MuuennanbHble, APOXXenoaobHble 1 AUMOpHbIe rpnbbl. Mprbkosble
3aboneBaHns YenoBeka, Ux pacnpoCTPaHEeHHOCTb. JToKanbHblE U CUCTEMHbIE MUKO3bI. [TyTu
3apaxeHuns. TpuxopunTns, KaHamaos, acneprunnes. Knaccudpmkaums MMko3oB. 3apaxeHue
MUKPOCKONUYeCKUMU rpubamun. dnuaemmonorus n natoreHes. MNpoTtneorpnbkoBbie cpeacTaa.
MexaHn3Mbl EACTBUS aHTUMUKOTMKOB. [1CeBLOMUKO3bI, Bbi3blBaEMbIe akTUHobakTepusmMun. Penkve
hOpMbl MUKO30B 1 1x BO36yanTent. Mmkosbl Npu MMMYHOLEULUTHBIX COCTOSIHUSIX.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
na
ceme
cTpa

Bunpbi

CaMOCTOSITeNIbHOM
paboTbl
CTYyOEHTOB

Tpyno-
eMKOCTb
(B yacax)

dopmbl
KOHTpONs
camocTo-
ATENbHOMN

pabortbl

Tema 9.
MeTtabonmam
MMKPOOPraHM3MOB.
Cnocobbl
nony4yeHus
3Hepruu.
JbixaHne n
bpoxeHue.
MeTtabonmam
NnaToreHHbIX
HakTepuii.

MOAroTOBKa K KOHTPOJbHON paboTe

KOHTPONY
Hasl
paboTta

15.

Tema 15.
BHyTpeHHVEe
CTPYKTYpbl KNEeTOK
npo- 1 3yKapwor.

NOAroTOBKA K YCTHOMY OMpoCy

YCTHbI
onpoc

18.

Tema 18.
Mukpobuonormyec
aHann3 06 beKToB
oKpy>xatolen
cpeanbl.

noaoroToBka K oT4eTy

36

oT4yert

21.

Tema 21.

dakTopbl
NaToreHHOCTU U
BUPYNEHTHOCTb
MUKPOOPraHM3MOB.
["OpV30HTasbHbIN
NnepeHoC reHoBs B
narorexese
NHQOEKUUN.

NOAroToBKa K YCTHOMY OMpocy

32

YCTHbI
onpoc

24.

Tema 24.
NHdpekunoHHbIe
3aboneBaHus,
Bbl3blBaEMblE
MUKPOMULIETAMU.
JlokanbHble 1
CUCTEMHbIE
MUKO3bl.
PacnpocTtpaHeHHO(
KOXHbIX MMKO30B.
Penkve goopmbl
MUKO30B U UX
BO3b6youTenu.

CTb

MOAroToBKa K KOHTPOsbHOW paboTe

28

Has
paboTa

KoHTpony-

NOAroToBKa K KOHTPO/bHOI paboTe

KOHTpOnY
Hasl
paboTta

NTtoro

102

5. O6bpa3oBartenbHble TEXHONOIUU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

ﬂpe,unonaraeTca ncnonb3oBaHne TpagnUuMOHHbIX o6pa303aTeanblx TEXHONOrum - NeKuun, a takxe
CeMMHapoB C NCNoib3oBaHNEM MyJ'IbTI/IMe,D,VIVIHbIX nporpamm npum noarotoeke CtygeHTaMmmn noknanos
no TeMam ans CaMoCTOoATENNbHOIO N3y4EeHUA 1 BbICTYNMNEHNE Ha CEMUHAPCKUX 3aHATUAX C BUOEO-

ayano-marepuasiaMn.
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6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOsst yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. Mukpobuonorusi kak Hayka. OcCHoBHble pa3spaenbl MuKpobuonorun. MukpoopraHusmbl
B npupoae. dopma u paamepbl npokapuot. MopdoTunbl naTtoreHHbIX 6aKkTepun.

Tema 2. CTpyKTypHasi opraH1M3aLmus NPoKapmoTHON KNneTku, oyHKLUMN ee oTAeNbHbIX OpraHenn
M KOMNapTMEHTOB. OTNNMUUS OT KNeTKU ayKapuoTt. CTpyKTypHasi opraHm3auus 6aktepum -
o6nuraTHbIX NapasuToB YyenoBeka.

Tema 3. OpraHbl 1 TUMNbl ABUXEHUS MUKPOOPTraHu3moB. Mnnu, Xrytmku, akcuanbHble
c¢bnbpunnbl. Takcucol. MoaBMXHOCTb NAaTOreHHbIX 6akTepun. [ BNXEHME CNUPOXET, CMMPUIN,
BUOPUOHOB.

Tema 4. lNpoucxoxaoeHune xusHu, mup PHK, BO3HMKHOBEHME NPOKapMoT U 3yKapuor.
dBonoLUUs NaToreHHbIX MUKPOOPraHM3MOB.

Tema 5. BuopazHoobpa3me MMKpoopraHnamoB. CoBpeMeHHasi cuctemMaTmka rnpoKapmor.
dunoreHeTnyeckas n KnroyeBasi knaccucpumkauuu. NpakTnyeckaa cuctemarmka naTtoreHos.
CepoBapbl, 6uoBapbl, cparoBapbi.

Tema 6. XapaktepucTuka oTefibHbIX FPYMnn MUMKPOCKONUYECKNX 3yKapuoT.

Tema 7. 'eHeTUKa NnpoKapuoT.

Tema 8. lNutaHne MnKkpoopraHM3amoB. TpaHCNOPT NUTaTeNbHbIX BellecTs. PocT, passutue u
KyNbTUBUPOBaHUE NpPOKapuoT. HekynbTuBUpyeMmbie N nokosiwmecs oopMmbl
MUKpoopraHusmoB. lNepcucTupyrowme nHEKLMW.

Tema 9. MeTa6onn3m MmukpoopraHuamoB. Cnoco6bl nonyyeHUs aHepruu. ObixaHue u
6poxeHune. Metabonnam natoreHHbIX 6aKkTepun.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. CTpOeHMe KNETOYHOW CTEHKM rPaMnoNoXunTenbHbix baktepuii. 2. CTpoeHne MypeuHa 3.
Cneumnguka MypenHa y rpamnonoXntenbHbix 6aktepuii 4. XuMmnyeckas CTpykTypa TEMX0eBbIX,
NVNOTENXOEBbIX N TEVXYPOHOBBIX KUCNOT Y rpaMmnonoXntenoHblx 6aktepuii 5. Mepeuncnute doyHKLNK
TENX0EBbIX, MMMOTENXOEBbIX N TEAXYPOHOBbLIX KMCNOT Y rPaMnonoXutenbHolx baktepuii 6.
XuMmnyeckunii coctaB KNEeTOYHbIX CTEHOK rpamMoTpuLaTenbHbix 6akTepuid. 7. CTpoeHne KNeTo4HoM
CTEHKM rpamoTpuLaTenbHbix 6aktepuin? 8. DyHKLMN HAPYXHOK MEMOPaHbI KNETOYHON CTEHKM
rpamoTpuuatenbHbix 6aktepuii 9. dyHKUMM NepunnasmaTnyeckoro npoctpaHcTea 10. Pasnnuns B
ctpoeHun LUINM n HM rpamoTtpuuartensHbix 6aktepuid. 11. Pasnnums B CTPOEHUN KNETOYHbBIX CTEHOK
rpamoTpuLaTeNbHbIX Y FPaMNoNOXUTENbHbIX 6akTepuii 12. DYHKLUN KNETOYHOW CTEHKM BakTepUii.
13. CtpoeHue n coyHkumm S-cnoes HakTepuin 14. Kancynbl, CIN3NUCTbIE CNOW, YEXTbI X XUMUYECKMIA
cocTas u tpyHkumn. 15. NMoBepxXHOCTHbIE OpraHen bl NPOKapnOTUYECKON KNETKU, UX OCHOBHbIE
PYHKLIMN, XUMWUYECKNIA COCTaB N CTPOEHME.

Tema 10. O6wime npaBuna paboTbl B MUKpOOGMonoruyeckom naboparopum.
Tema 11. Mukpockonus. lNpenapatbl XNBbIX MUKPOOPraHM3MOB.

Tema 12. Mopdbonorusi pasnuyHbIX rpynn NpoKkapyoT u 3yKapuor.

Tema 13. PukcmuposaHHble OKpaLleHHble npenaparbl.

Tema 14. NloBepXHOCTHbIE CTPYKTYpPbl NPOKapMHOT.

Tema 15. BHYTpeHHUe CTPYKTYpbl KNIETOK MPO- U 3yKapuoT.

YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOCHI:
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1. Obwwme npasuna paboTbl B MMKpoburonormyeckoin naboparopun. 2. TexHrka 6e3onacHoCcTy npu
paboTe C OTKPbITLIM MNAMEHEM, Ky/IbTypaMn MMKPOOPraHM3MOB, CO Leno4Yamum, KUCnoTamum,
pacTtBoputensiMu, cnmptoM. 3. ObopynoBaHue Mukpobuonormyeckor nabopaTopun 1 npasuna
paboTbl ¢ HUM. 4. Mukpockonus. Mrukpockonusi B CBETNIOM (DOHE: YCTPOMCTBO MUKPOCKONA,
ocseTutens. YcraHoska ceeta rno Kennepy. 5. TeMHononbHas Mukpockonus. @asoBo-KOHTpaCcTHas
MmKpockonug. 6. MNMpurotosneHme npenapaToB XMBbIX MUKPOOPraHU3MOB: ?pa3faBneHHas kanna?,
?BMCSAYas kanna?, 20TnedaTok? Ha NpuMepe KneTok xnebonekapHbix 4poxxen. 7. Mopdonorus
KokkoB (Micrococcus, Sarcina, Streptococcus) Ha npuMepe MKCUPOBAHHBIX KOMMEPYECKMX
npenapaTtos., 8. Mopdoonorusi nano4ykoBmnaHbix 6aktepuin (Pseudomonas, Bacillus), BeTBswmxcs n
nMelWwmx TeHAEHUMIO K BeTBneHuto (Streptomyces, Arthrobacter) Ha npumepe orKcMpoBaHHbIX
KOMMepuyeckux npenapatos, 9. Mopdoonorms HuTHaTbix (LaHobakTepumn) Ha Npumepe
PUKCMPOBAHHbIX KOMMepYecknx npenapartos. 10. Mopdponorns MMKpoOCKONMYeCcKux rpnbos.
(Trichoderma, Aspergillus, Penicillium, Fusarium, Chaetonium) Ha npumepe gonkCnpoBaHHbIX
KoMMepyeckmx npenapaTos. 11. [purotoBneHne prkCcMpoBaHHbIX OKpaLWEeHHbIX NpenapaTos.
Cnocobbl chrkcauumn npenapaToB: TEPMUYECKNIA, XuMmndeckmnid. 12. OCHOBHbIE U KUCTbIE KPaCUTENMN.
Okpacka mukpoopraHuamos no ['pammy (Ha npumepe Lactobacillus). 13. [oBepxXHOCTHbIE CTPYKTYPHI
npokapuot. Okpacka kancyn y Azotobacter no metogy OmensHckoro. 14. BHyTpeHHUWe CTpyKTypbl
KNeToK Npo- 1 aykapunot. Okpacka BKIHOYEHWUA rIMKOreHa B Knetkax gpoxxen na poga
Saccharomyces. 15. Okpacka BontotTmHa (nonmudoocgpaTto) no metoay OmensiHckoro. Okpacka
aHpocnop Bacillus megaterium no metony Limns.

Tema 16. BaKTepVIOHOFVI‘-IeCKaﬂ nocyana un ee crepunn3aduns. MNMuratenbHble cpenbi:
npurotoenieHne, MeToabl UX YIMJIOTHEHUSA, CTepunn3auunsa n XpaHeHue.

Tema 17. MeToabl NoceBa U KyNbTUBMPOBaHNSA MUKPOOPraHU3mMoB.
Tema 18. Mukpobuonornyeckuin aHanm3 o6 EKTOB OKpyXatoLen cpeabl.
OTYeT , NPUMepPHbIe BOMPOCHI:

OT4eT DOMXeH oTpaxaTb X04 NpoaenaHHo paboTbl, MICNONb30BAaHNE OCBOEHHbBIX METOLOB. B pamkax
npakTnyecko paboTbl 0byyatowmiics NPON3BOANT OLIEHKY CaHUTAPHO-MUKPOBMONOrnYeckoro
COCTOSIHMSI 0O BEKTOB OKpY>Xatower cpenbl 1 NPOAYKTOB NMUTAHWA 1 AenaeT BblBo4 00 mx
6e30nacHOCTV ANst 300POBbS U CAHUTAPHO-TUTMEHNYECKOM COCTOSIHUM

Tema 19. CaHutapHas MuKpobuonorus. YCTpomcTso Mukpobuonoruyeckom naboparopum.

Tema 20. MepgmumHckas MMKpobuonorus. MNaroreHHble U YCIIOBHO-NATOreHHble
MUKpoopraHuambl. OCHOBHbIE rpynnbl NaToreHoB YesoBekKa.

Tema 21. daKkTOpPbI NATOreHHOCTU U BUPY/TIEHTHOCTb MUKPOOPraHU3MoB. OpMU3OHTaNbHbIA
nepeHoc reHoB B nNatoreHe3e MHdEKLUNA.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

1. OCHOBHblE METObl CAHUTAPHO-MUKPOBMONOrNYECKMX NCCNenoBaHunii 2. NMoHATMS annoXTOHHON 1
AaBTOXTOHHOW MUKpodpnopbl 3. 30HbI canpobHOCTN BofoeMoB 4. CaHMTapHO-Noka3aTtenbHble
MUKPOOPraHu3mbl, onpegensiemble npu nccnegosaHnmn sosayxa 5. CywHOCTb acnupaTopHbIX METOLOB
aHanusa 6. CaHuTapHble MUKPOOPraHn3mbl, ornpeaensemMble Npy onpeaeneHnn Kkayectsa nuwm 7.
["pynnbl hakTOpOB NaTOreHHOCTM MUKpoopraHnamoBs 8. dakTopbl agreaum 9. MNoHaTre
BUPYyneHTHoCcTM 10. KayeCTBEHHbIN 1 KONMYECTBEHHbI COCTaB HOPMabHOW MUKPOMNOPbI Yenoseka
11. YcnoBHoO-natoreHHble MUKpoopraHnamel 12. XapaktepucTuka Bo3byamtens xonepbl 13.
Xapaktepuctvka Bo3byautens yymbl 14. Xapaktepuctmka Bo3byautensa cucoumnmca 15.
Xapaktepuctvka Bo3byautens tybepkynesa

Tema 22. UHdpekLMU, OCHOBHbIe NYTU Nepena4yn nHopekuun. NMaroreHHble MUKPOOPraHU3Mbl
KaK NpyMyYMHa BO3HUKHOBEHUSA anuaemun. Bo3byautenu n nx pacnpoctpaHeHue B NPUPOAHbIX
pe3epByapax. 3alMTHble MEXaHU3Mbl OpraHu3ma 4YenoBeka.

Tema 23. Bupycobl. CtpoeHue, knaccudpukaums, XusHeHHbIn LuKn. Bupycol yenoseka.
Baktepuocparu u nx ponb Kak nNoTeHUManbHbIX aHTUOaKTepuanbHbIX areHToB B Tepanuu.
MpuoHbl. MpUOHHbIE 6oNne3HM.

Tema 24. UHpeKuOHHbIEe 3ab60neBaHusl, Bbi3biIBaeMble MUKPOMULLETaMU. JloKalbHble U
cucTeMHble MUKO3bl. PacnpocTpaHeHHOCTb KOXHbIX MUKO30B. Peakune ¢oopMbl MUKO30B U UX
BO30Oyoutenu.

KoHTponbHas paboTta , nprMepHble BONPOCHI:
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1. NoHATME nHekuun 2. ASporeHHbIn nyTb nepenadn nHekunmn 3. KoHTakTHbIM NyTb nepenayu
NHpekumn 4. TpaHCMUCCUBHBIM MyTb Nepenadn nHdekuumn 5. BeptukanbHbii NyTb nepenayu
NHpekummn 6. [[eMOKOHTaKTHbIN NMyTb Nepenadn nHdekuun 7. lNonoson nytb nepenaym nHekumnm 8.
CTpyKkTypHas opraHm3aums BMpyCcHbIX Yactuy, 9. Tunbl CAMMETPUN BUPYCOB, CBA3b CTPYKTYPHOM
opraHM3auumn BUpPYCHbIX YacTuu, ¢ cummeTpuein supyca 10. lNepBuyHas 1 BTopuyHas CTpykTypa
FEHOMHbIX HYKIEMHOBbIX KMCNOT BUPYcoB 11. JlndoreHuns n ymepeHHble goarn 12. OHKOreHHble
OHK-conepxawwme supycol 13. Trnbl B3anMoOencTsns BUpyca 1 opraHn3ma B 3aBUCUMOCTU OT
LNNTENbHOCTU NPebbiBaHNS BMPYCa B OpraHM3Me 1 B 3aBMCKMMOCTM OT MCX04a B3aUMOLENCTBUS C
knetkom 14. MexaHn3Mbl LUTOTOKCUYECKOro AeNCTBUSA BUPYCcoB 15. MexaHn3Mbl Hecneungouyeckom u
cneumdunyeckon NPoTUBOBMPYCHON 3aLUUThI

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Utoroeasa cpopma KOHTpoOns
3a4eT (B 4 cemecTpe)
Utoroeasa cpopma KOHTpoOns
9K3aMeH (B 5 cemecTpe)

[MprMepHble BOMPOCHI K 3K3aMeHy:

Bonpocsbl K 3a4eTy:

. MpenmeT 1 3apaum Mukpobuonoruun. Ictopust passutus MUKpobronoruu.
. DopMbI 1 pa3Mepbl NPOKapUoT. SKI0CKENeT 1N 3HOOCKENEeT NPOKapwoT.

. KnetouHble CTEHKM rpamMnonoXntensHblx 6akTepuii.

. KnetoyHble cTeHkn rpamoTpuuaTtenbHbix 6akTepuii.

. MNapakpucrannnyeckme NnOBEPXHOCTHbIE S-COW.

. MpoTtonnacTbl, cdoeponnacTbl 1 L-chopmbl bakTepuii.

. Pasnnuns npo- n sykapnoTn4eckom KneTku.

. [1oKpOBbI NPOKAPUOTHOM KNETKW (Karcynbl, 4exsbl, CIN3NCTbIE CNOW).

9. Llenntonocomsl, rmaponmMcoMbl, WnMbl, 3KCTPaLENoNsSpHbIe ra3oBble 6annoHsbl.
10. XryTuku, nx ctTpoeHue.

11. ®uMBPMM rNaBHOro 1 aNbTEPHATMBHOIO TUMOB.

12. Untonnasmatnyeckas membpaHa bakrepwuid. llunnasl. CTpoeHme.

13. Lintonnasmatnyeckast MembpaHa apxeit. Jlinnnapl. CTpoeHme.

14. 'eHOM NPOKapnOTHOW KNeTKu.

15. Cnocobbl Nony4YeHnst 3HEPrum MUKPoopraHmnaMamn. PopMbl KNETOYHO SHEPTK; NyTh ee
obpasoBaHus.

16. BpoxeHue. MNyTn cOpaxmnsaHus yrnesonos. Tunbl 6poXeHns.

17. AapobHoe apixaHne C NCNoNb30BaHNEM BbICOKOMOEKYNSIPHbIX OPraHMYeckyx BeWwecTB B
Ka4yecTBe NCTOYHUKOB SHEPTUN.

18. ONeKTPOHTPaHCMNOPTHbIE LENW U UX 0COBEHHOCTN Y NPOKApWOT.
19. AHaspobHoe apixaHue. [IoHOpbI U aKLeNnTopbl 9NEKTPOHOB. TuMbl aHa3POOHOro AbiXaHusl.
20. CneumanmampoBaHHble NoKosAWmecs oopMbl MUKPOOPraHN3MoB. SHOOCMOPSI..

21. lenctere XMMMYeCKuX n onanyecknx oakTopos Ha NPOKapuoTbl, MEXaHN3Mbl YCTOMYNBOCTU
MUKPOOPraHn3MoB K OEeNCTBUIO PU3NKO-XMMNYECKMX DaKTOPOB.

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

24. NpaBnna n TepMnHbI HOMEHKNATYPbI.

25. HanpasneHus B cuctematmke npokapuor.

26. PeHOTUNNYECKNA NOAX0L N HYMepuyeckas cuctemartmka.

27. 'eHocucTemaTnka n xemocuctemaTuka.

0O NO O~ WN =
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28. dunoreHeTU4eCKMin NOAX0 B CUCTEMATHUKE.
29. dunoreHnsa opraHM4Yeckoro Mmupa: Tpu gomeHa - Archaea, Eucarya, Bacteria.
30. Teopun NPOUCXOXOEHUN XNIHW.

Bonpochbl Kk ak3ameHy:

1.[laTOreHHOCTb 1 BUPYNEHTHOCTb.

2. Nytn nepenayn nHpekumnn.

3. CTpoeHne BNPYCHbIX YacTuL,

4. MexaHn3Mbl UMTOTOKCUYECKOro AEeNCTBUS BUPYCOB.

5. CaHuTapHO-nokasarefibHble MUKPOOPraHnU3Mbl 1 METOObl UX ONpeneneHns
6. CaHnTapHO-MMKPOBMONOrNYECKMA aHanM3 NULEBbLIX NPOOYKTOB.

7. MnweBble NOTPebHOCTM NPOKapPUOT.

8. lNMutatenbHble cpenbl, AN KyNbTUBMPOBAHUSA NPOKapPUOT.

9. KynbTnBmpoBaHue (nepruoanyeckoe, HernpepbiBHOE) N POCT NPOKaPUOT.
10. TpaHCNOPT NUTATENbHbIX BEWECTB B MUKPOOHYIO KNETKY.

11. XapaktepucTtika Tunos Metabonnama npokapmor.

12. Cnocobbl 1 MeTOAbl CTEPUNU3ALIN.

13. JlnsoreHuns n ymepeHHble caru.

14. OHKOreHHble BUPYChl.

15. T1pnOHbI.

16. CoBpeMeHHas knaccudgmkaums npokapunot. [lomeH Archaea.

17. CoBpeMeHHas knaccmdgmkaums npokapuot. [lomeH Bacteria.

18. Xapaktepuctumka oTaenbHbIX rpynn MUKPOCKOMUYECKUX 3yKapuoT.
19. CneunannanpoBaHHble NoKoAWMecs PopMbl MPOKapuoT.

20. 9Hpocnopa, cTaaun ee 06pa3oBaHus.

21. KayecTBEHHbIN 1 KONMYECTBEHHbI COCTAB HOPMaNbHOM MUKPOMIOPbI 1 hakTopbI, Ero
perynupytoliue.
22. Ponb kuiweyHoro Mukpobroma B HEMHAEKLUMOHHbIX 3a60neBaHunsXx.

23. CBo¥icTBa NaTOreHHbIX MMKPOOPraHn3MOoB: CreUngUYHOCTb, OPraHOTPOHOCTb, NAaTOrEHHOCTb,
BUPYNEHTHOCTb.

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

25. ['opn3oHTasbHbIN NEpPeHOC reHoB B NatoreHese NHMEKLNA.

26. OCHOBHbIE MyTN NepeHoca UHAEKLUNOHHBIX areHTOB, UX XapakTepucTuka.
27. dnuagemnn, NnaHAEMUN, CNopaLaNYeCcKNe MHPEKLNOHHbIE 3ab0NeBaHNS.
28. XuMun4yeckoe CTpoeHne BMPYCOB.

29. OcTpble BUPYCHbIE MHAPEKLUMN. XPOHUYEeCKNe BUPYCHble UHAgpeKLUK. MeaneHHble nHapekumm,
Bbl3blBaEMblE BUPYCaMU 1 BUPYCOMNOA0OHbIMY areHTaMu.

30. MpnbkoBble 3aboneBaHNs 4enoBeKka, X PacnpPoCTPaHEHHOCTb. J1oKasbHble Y CUCTEMHbIE MMKO3bI.

7.1. OcHOoBHas nuTeparypa:

1. ManHanosa P.T., Mukpobuonorus n ummyHonorus. MNpaktnkym [OnekTpoHHbIA pecypc] : y4eb.
nocobve / P. T. MaHHanoBa - M. : TOOTAP-Meaua, 2013. - 544 c. - ISBN 978-5-9704-2750-7 -
Pexwum poctyna: http://www.studmedlib.ru/book/ISBN9785970427507.html

2. 3sepes B.B., MenunumHckas Mmkpobuonorus, Bupyconorus n uMMyHonorus. Tom 1.
[OnekTpoHHbIN pecypc] / MNopa pen. B.B. 3sepesa, M.H. Bonyerko - M. : TSOTAP-Meauna, 2014. -
448 c. - ISBN 978-5-9704-2914-3 - Pexum poctyna:
http://www.studmedlib.ru/book/ISBN9785970429143.html
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3. 3eepesa B.B., MeagnunHckas mukpobrnonorus, BUpyconorns n ummyHosnorus. B 2 1. Tom 2.
[OnekTpoHHbIN pecypc] : y4ebHuk / Mon pen. B.B. 3sepesa, M.H. BoityeHko - M. : TOOTAP-Meana,
2014. - 480 c. - ISBN 978-5-9704-2915-0 - Pexwum poctyna:
http://www.studmedlib.ru/book/ISBN9785970429150.html

7.2. lononHuTenbHasa nureparypa:

1. KypaHosa H.I"., Mukpobuonorus. YacTtb 1. MNpokapuoTtnyeckas knetka [SnekTpoHHbI pecypc] :
yuyebHoe nocobue / H.I'. KypaHoea, ".A. Kynatagse. - M. : [NpomeTteit, 2013. - 108 ¢. - ISBN
978-5-7042-2459-4 - Pexum goctyna: http://www.studmedlib.ru/book/ISBN9785704224594.html

2. KypaHosa H.I"., Mukpobuonorus. Yactb 2. Metabonmam npokapuoT [ONeKTPOoHHbIA pecypc] /
KypaHosa H.T". - M. : [1pomeTten, 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/MHgekumoHHble bonesHun. - www.who.int/topics/infections_diseases/ru
Mwukpobuonorus - http://www.microbiologu.ru/

Mwkpobbl 1 Yyenosek - www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka
CTtpoeHune kneTkn npokapmorT - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHue QUCLMUNINHbI(MOAYS)

OcBoeHune ancumnnuHbl "Mukpobronorus, Bupyconorms” npegnonaraet UCNonb3oBaHne
CnefylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
MHGOPMaLMK, MONYYEHNS N Nepefaymn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHOM TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENChHI
noakntouerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnseTCcs Kno4eBblM
3N1EMEHTOM yNpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NMO3BONSIET MPOBOANTL NEKLMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/E C MCNONb30BaHMEM B MpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeoniiHasa ayamTopums TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEpPHET. KomMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbnmoTeyHom cnucteme "KoHCynbTaHT cTyaeHTa" , BOCTyn K KOTOPOW NpenocTaBneH
CTyAeHTaM. OnekTpoHHas bnbnuoteyHas cuctema "KoHcynbTaHT CTyaeHTa" npenocTaBnseT
MONHOTEKCTOBbIV [OCTYMN K COBPEMEHHOW Y4eOHO nMTepaType No OCHOBHbIM AUCLMUMANHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (NpeactaBfieHbl N3aaHus Kak YucTo MeguumHCKoro npoduns, Tak
N MO eCTECTBEHHbIM, TOYHbIM 1 00LWeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNEKTbl HEOOX0ANMOA NUTEpaTypbl B COOTBETCTBMMN C TPEOOBAHMAMM rOCYLAPCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX U CMEXHbIX NPasB.

Ayautopun ons nabopaTopHbIX 3aHATUIA, OCHALLEHHbIE MUKPOCKONAMM, BbITSXXHbBIM WKAKOOM, ra3oMm,
06opynoBaHNEM N peakTMBaMU ANS KyNbTUBMPOBAHNS MUKPOOPraHW3MOB, MPUIroTOBIEHNS
MUKPOBMONOrMYecKnx NpenapaTos, HarnsaHbIMM NOCOBMAMU.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
cneumnanbHocTh: 31.05.01 "NleyebHoe oeno" n cneumanm3auum He NPeayCMOTPEHO .
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