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Mporpamma oncumnnnmHel "Mukpobuonorus n supyconorus”; 30.05.03 MeanumnHckas kKnbepHeTrka; OOLEHT, K.H. (poueHT) 3eneHuxuH M.B.
, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas 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 30.05.03 MeauumnHckas knbepHeTka n 0THOCUTCS K 6a30BOM
(obwenpogpeccroHanbHo) Yactu. OcBanBaeTcs Ha 2, 3 Kypcax, 4, 5 ceMecTpbl.
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Mporpamma oncumnnnmHel "Mukpobuonorus n supyconorus”; 30.05.03 MeanumnHckas kKnbepHeTrka; OOLEHT, K.H. (poueHT) 3eneHuxuH M.B.
, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas 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

(npodheccunoHanbHble MCCTIeDOBAHNA: y

KOMreTeHuun) ’
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Mporpamma oncumnnnmHel "Mukpobuonorus n supyconorus”; 30.05.03 MeanumnHckas kKnbepHeTrka; OOLEHT, K.H. (poueHT) 3eneHuxuH M.B.
, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas 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 oncumnnnmHel "Mukpobuonorus n supyconorus”; 30.05.03 MeanumnHckas kKnbepHeTrka; OOLEHT, K.H. (poueHT) 3eneHuxuH M.B.
, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas 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 4
" [npupone. dopma 1 pasmepbl

npokapuoT. MopdoTtunei

naToreHHbIx 6akTepuii.

Tema 2. CTpykTypHas opraHnsauus
NPOKAPUOTHOW KNeTku, OYHKUUN ee
OTOENbHbIX OpraHenn un

2. |[kKomMnapTMeHToB. OTANYUSA OT KNETKK 4 4 4 0
aykapuoTt. CTpykTypHas
opraHusaums baktepwuii -
obnuraTHbIX Napa3nToB YenoBeka.
Tema 3. OpraHbl U TUMbl OBUXEHNS
MUKPOOPraHn3moB. [unn, XryTuku,
3 [@KcuanbHbie ubpunnbl. Takcucol. 4 4 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 4 0
Knaccudovkaumu. Npaktrnyeckas
cuctemaTuka natoreHoB. CepoBapbl,
6roBapbl, doarosapsbl.

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

7. [Tema 7. ['eHeTrKa npokapuorT. 4 0 4 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.
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, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas O.H.

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUA pa60Tb|
Tema 21. dakTOpPbl NATOrEHHOCTU U
51 [BUPYNEHTHOCTb MMKPOOPTaHN3MOB. 5 4 4 0 YCTHbIN onpoc
"|Fopn3oHTanbHbIM NEpeHoC reHoBs B
nartoreHese NHQEKLUNN.
Tema 22. VIHgpekuMn, OCHOBHbIE
nyTn nepenadn MHAOEKLUNIA.
MaToreHHble MUKPOOPraHn3Mbl Kak
NpU4MHa BO3HUKHOBEHNS SNNAEMUIA.
22. Bosbyoutenn n nx 5 4 2 0
pacnpocTpaHeHne B NPUPOLHbIX
pe3epByapax. 3awmTHble
MeXaHW3Mbl OpraHm3ma Yyenoseka.
Tema 23. Bupycbl. CTpoeHue,
Knaccuukaums, XU3HEHHbIA LUK,
Bupycbl yenoseka. Baktepuodparu un
23.|Mx posib Kak noTeHumnasnbHbIX 5 2 2 0
aHTnbakTepmanbHbIX areHToB B
Tepanuu. [pnoHbl. [pUoHHbIE
6onesHu.
Tema 24. IHgbeKUNOHHbIe
3aboneBaHus, Bbi3blBaEMblE
MUKpomuLeTamu. JlokanbHble 1 KoHTponbHas
24.|cUCTEMHbIE MUKO3bI. 5 2 2 0 |paborta
PacnpocTpaHeHHOCTb KOXHbIX
MVKO30B. Penkne ¢popmbl MMKO30B 1
nx BO3OyamTEnn.
Tema . IToroBas goopma KOHTpOns 4 0 0 0 Sauer
K3aMeH
Tema . Itoroeast dpopma KOHTPOnS 5 0 0 0 Oxaame
WNtoro 36 100 0

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 8494216219
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, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas O.H.

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 (4 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.

npakTnyeckoe 3aHsitne (4 4aca(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.

neKkumnoHHoe 3aHsiTne (4 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
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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 (4 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 (4 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
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, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas 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 (4 4aca(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.

npakTudeckoe 3aHsitne (6 yaca(os)):

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. MeTonbl NoceBa U KyJIbTUBMPOBAHUSA MUKPOOPraHU3MOB.
npaktnyeckoe 3aHsitne (10 4yaca(os)):

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.
npakTudeckoe 3aHsitne (12 yaca(os)):

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)):

MpenmeT n nctTopust caHMTapHOM MUKpobuonorun. 3anadn caHnTapHon mukpobuonornm. OCHOBHbIE
MeTobl caHMTapHOM MnKpobuonorun. MNpuHUUNBI caHUTapHOK MUKpobronorun.
CaHutapHo-nokasaTesibHble MUKPOOPraHn3Mbl U Cnocobbl NX MAEHTUGUKALNN.

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

HopMbl conep>XxaHns MUKPOOPraHn3mMoB B PasfiyHblX UCTOYHMKAX (BoAe (BKoYas NUTbEBYIO),
npoayKTax NuTaHus, okpyxatowei cpeae). MNprHUMNbl opraHn3aumnm MMKpPobronornyeckoi
nabopartopuun. Yuctas u rpsisHas 3oHbl. [leanHdekums. bezonacHocTb paboThl B nabopatopun.
JlvkBnoaunsa aBapuinHbIX CUTyaLMWA.

Tema 20. MepuuuHckas MuKpobuonorus. MaroreHHbIe U YCNOBHO-NATOreHHble
MUKpooOpraHusmbl. OCHOBHbIE rpynrbl NaTOreHoB YenoBeka.

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

XunaHeHHble cTpatermm NpokapuoT B X B3aMMOOTHOWEHUSX C XUBOTHbIMW. B3anMOOTHOWEHNS
NpoKapuoT C YenosekoM. HopmanbHas Mukpodonopa opraHuama venoseka. KayeCTBeHHbIN 1
KONUYECTBEHHbI COCTaB HOPMasnbHOM MUKPOMIOPbI M 0akTopbl, ero perynupyowme. 3HavyeHne
HOopMasibHOM MUKPOJONOpbI.

npakTundeckoe 3aHsitne (4 yaca(os)):
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MaToreHHble MKPOOPraHn3Mbl U NX pasHoobpasne. YCnoBHO-NAToOreHHbIe MUKPOOPTraHN3MbI.
OCHOBHbIE XapaKTepPUCTUKN BO3ByanTeNnein MHAPEKLMOHHbBIX 3ab0NeBaHniA: YyMbl, XONnepsl,
Tybepkynesa, cucpnnunca n op. Npeobnapatowme KiwevHble MHEKLMN YenoBeka. Ponb KMweyHoro
MUKpPOOMOMa B HEMHAPEKLMOHHBIX 3aboneBaHnsx. Ocb "KMweyHuK - Mo3r". MNMaTtoreHHble baktepun,
BMPYCbl, MUKPOMULIETHI.

Tema 21. daKkTOpPbI NATOreHHOCTU U BUPYTIEHTHOCTb MUKPOOPraHU3MOB. [OpU3OHTaNbHbIN
nepeHocC reHoB B NatoreHe3e UHdEKLMN.

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

CBoicTBa NAaToreHHbIX MUKPOOPraHM3MOB: CNELMGUYHOCTb, OPraHOTPOGHOCTb, MATOrEHHOCTb,
BUPYNEHTHOCTb. PaKTOPbl MATOrEHHOCTM U BUPYNEHTHOCTN UX OCOBEHHOCTM Y pa3HbIX rpynmn
naTOreHHbIX MUKPOOPraHM3MOB. DK30- 1 9HOO0TOKCUHbI BakTepuii. Bruoxummuyeckas npupona aHAo- v
9K30TOKCMHOB. [loMeHHas CTPYKTypa 9K30TOKCMHOB 1 MEXAHU3M UX LEeACTBUS.

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

AHTUreHHas CTPYKTypa NaToreHHbIx 6akTepuii. [o0pn3oHTaNbHbIA NEPEHOC reHOB B NaTOreHese
nHgpekUmin. MNepepaya oakTopoB BUPYNEHTHOCTU U PE3UCTEHTHOCTN K aHTUOMoTMKaM. OCHOBbI
paunoHanbHo aHTMbroTmkoTepanui. AHTUMUKPOOHbIE CPEACTBA U NpaBuna Nx NPUMEHEHNS.

Tema 22. UHdpekunKn, OCHOBHbIe NYTU Nepeaadym uHdekuun. NatoreHHble MUKPOOpPraHM3Mbl
KaK NpyMyYMHa BO3HUKHOBEHUS anuaemuin. Bo3byautenu un nx pacnpoctpaHeHne B NpUPOOHbIX
pe3epByapax. 3allMTHble MEXaHU3Mbl OpraHu3ma 4YyenoBeka.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MoHsAT1e 06 NHMpeKUMM, NHPEKLMOHHOM NpoLecce, MHAPEKLMOHHOK 60ne3Hn. OCHOBHbIE MyTK
nepeHoca MHPEKLMOHHBIX areHTOB, NX XapakTepucTuka.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MyTn nepenayn MHeKUMiA. Anmaemmnm, NnaHLeMun, crnopannyeckne NHeKUMoHHble 3abonesaHus.
MpupoaHble pe3epByapbl BO3OyaMTenel onacHbIX MHEKUMIA: NOYBa, BOAA, XMUBble OPraHnambl.
OHAeMnYHble nHopekumn. OCHOBHbIE MPOTUBO3NULEMUNYECKME MEPONPUATUSI.

Tema 23. Bupycobl. CtpoeHue, knaccudpukaums, XU3HeHHbIn LuKn. Bupycbl yenoseka.
Baktepuocparu un ux ponb Kak NoTeHUManbHbIX aHTUOaKTepuanbHbIX areHToB B Tepanuu.
MpuoHbl. MpuoHHbIE 6onesHwu.

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

MecTo BMpYCOnoOrnm B psifly ECTECTBEHHbIX HAayK. 3Ha4YeHWe BUPYCONOrnun Anst pasBuTuUs MeauLuHb
1 MonekynsipHow 6uonorun. CTpoeHne BMPYCcoB. APXUTEKTYpPa BMPYCOB. TuMbl CUMMETPUMN BUPYCHbIX
yactuu. benkun Bupycos. Obwue ceoiicTBa 6enKOBOIN 060104KM BUPYCOB. HykNnenHoBbIe KUCNOTbI
BUpPYycoB. MexaHn3Mbl pennvkaunm HyKnemHoBbIX KUCNOT BUPYCcoB. CUHTE3 BUPYCHbIX 6ENKOB.
dopMrpoBaHue 3penblX BUPYCHbIX YAaCTUL, U BbIXOA UX U3 KNeTku. Tunbl BbiXoAa BUpYyca U3 KNeTkn u
MEXaHN3M BbIX04a, 3aBeplueHne NpoayKTUBHOMO NyTH PasBUTUS BUPYCHON MHADEKLIMN.

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

OHkoreHHble Bupychbl. Baanmognencteune ¢ knetkon JHK-comepxawmx OHKOreHHbIX BUPYCOB.
BaaumogencTteue ¢ knetkon PHK-cooepxalimnx oOHKOreHHbix BupycoB. Bupychl yenoseka. Octpble
BUPYCHbIE MHADEKLMN. XPOHNYECKME BUPYCHbIE MHAbeKUMW. MeaneHHble MHADeKUUK, Bbi3bIBAEMbIE
BUpYycaMun 1 BUpycononobHbIMn areHTamn. MyTaumnoHHbIA NpoLece y BUpycoB. 3meHeHne
aHTUreHHbIX CTPYKTYp. NpodomnakTuka BUpyCcHbix MHapekumid. MproHbl. MN'ybyaTtas aHuedanonaTms.
MonekynapHbIn MEXaHN3M MPUOHHbBIX MHADEKLWIA.

Tema 24. UHpeKkuMOHHbIE 3ab0oneBaHusl, Bbi3blIBaeMble MUKPOMULLETaMU. JloKalbHbIe U
CUCTEMHble MUKO3bl. PacnpocTpaHeHHOCTb KOXHbIX MUKO30B. Peakue coopMbl MUKO30B U UX
BO30Oyoutenu.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Mopdponorusi rpubos. MuuenunanbHble, APOXXeNnoa0bHbIe U ANMOPOHbIE rpubbl. 'prbkosble
3aboneBaHuns YenoBeka, NX PacnpoCTPaAHEHHOCTb. JlokanbHbIE 1 CUCTEMHbIE MMKO3bI. [yTK
3apaxeHus.

npakTnyeckoe 3aHsitne (2 4aca(os)):
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Tpuxogoutuns, kaHanDo3, acneprunnes. Knaccmgukaumsi MMKo3oB. 3apaxeHue

MUKPOCKONUYECKMMM rpubamm. dnnoemmonorns u natoreHes. MNpoTneBorpmbkoBbie cpencTea.
MexaHu3Mbl AeACTBMS aHTUMMKOTUKOB. [1ceBAOMIKO3bI, Bbi3blBAEMbIE aKTUHODakTepusimu. Penkne
POPMbI MUKO30B 1 X BO36yauTenn. Mmkosbl Npu MMMYHOAEMMUNUNTHBIX COCTOSIHUSIX.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

dopmbl
Hepne- Buaobi
N Paspnen Ce- | nsa camocTosiTe/ibHOM e'l;‘pz&t:; 'ég:gpc‘:’;’_'
ANCUUNNNUHDI MecCTp| ceme paﬁorbl (B qacax) ATenbHOW
cTpa CTYLEHTOB paGoTbI
Tema 9.
MeTtabonmam
MUKPOOPraHn3MOB. MOAroToBKa K KOHTPOsbHOW paboTe
Cnocobbl
nonyyeHns KOHTPONY-

9. |aHeprun. 4 2 Has
LbixaHune paboTa
BpoxeHue.

MeTtabonmam
naTtoreHHbIX
HakTepuii.
noaroToBka K yCTHOMY Onpocy
Tema 15.

15. BHyTpeHHME 4 5 YCTHbI
CTPYKTYpbl KNeToK onpoc
npo- 1 ayKapuor.

Tema 18.
Mukpobronormnyeckumii MOAroToBKa K OT4YEeTY

18.|aHann3 obbekToB | 5 24 |Otyver
oKpy>XxatoLen
cpenpl.

Tema 21.
dakTopbl noaroToBka K yCTHOMY Onpocy
naToreHHoOCTN 1
BMPYNEHTHOCTb -
21.|MuKkpoopraHn3moB., 5 44  [YOTHBIN
["OpV30HTasNbHbIN onpoc
nepeHocC reHos B
nartoreHese
NHJQOEKLUWA.
PerucrpaumnoHHbii Homep 8494216219 OAEKTPOHHEBEH
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dopmbli
Hepe- Buabi
N Paspnen Ce- | ns camocmsﬂenbuoﬁ ;‘pzé':-;; 'ég‘:ﬂ;pc‘;’;’_'
AUCUMNUNHDI MecTp| ceme paboTbl (& dacax) | menuHoR
CTpa CTyOEeHTOB paGoTbl
Tema 24.
NHeKUNOHHbIE
3aboneBaHus,
Bbl3blBAEMbIE
MUKpPOMULETaAMM.

24 Qﬁgfgﬁ:sg / 5 MOAroToBKa K KOHTPO/bHON paboTe 26 Eg;‘TpOﬂb'
MMKO3bl. paboTta
PacnpoctpaHeHHOCTb
KOXHbIX MUKO30B.

Penkne coopmbl

MMKO30B U UX

BO3OyauTenu.

Ntoro 98

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpPMbl 06yUYeHUs

I'IpeﬂnonaraeTca ncnonb3oBaHne TpagnUuMOHHbIX o6pa303aTeanb|x TEXHONOrumM - NeKuuin, a takxe
CeMMHapoB C NCnoib3oBaHNEM MyNbTUMELONNHBIX nporpamm npum noarotoeke CtygeHraMmmn n0oknanos
no TeMam ans CaMoCTOoATENNIbHOIoO N3y4eHUA 1 BbICTYNMNEeHNEe Ha CEMUHAPCKUX 3aHATUAX C BUOEO- U

ayano-marepumasiaMn.

6. OLeHOYHble CpeacTBa ONS TEKYLLLEro KOHTPOJS yCneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune

CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Mukpo6uonorus kak Hayka. OCHOBHble pa3paenbl MMKpoouonoruu. MMKpoopraHuambl
B npupoge. dopma n paamepbl Npokapuot. MopdooTunbl NatoreHHbIX 6aKkTepui.

Tema 2. CTpyKkTypHas opraHM3auunsa NPoKapuoTHOM KNeTKU, PyHKLIMU ee OTAeNbHbIX opraHenn
M KOMNapTMeHTOB. OTAnYMS OT KNeTKU aykapuot. CTpyKTypHasi opraHu3auus 6akrepumn -

obnurartHbIx napa3nTtoB 4yenoBeka.

Tema 3. OpraHbl 1 TUMNbl ABUXEHUS MUKPOOPraHu3moB. Mnnu, Xrytmku, akcuanbHble
cbmbpunnbl. Takcucol. MoaBNXHOCTb NAaTOreHHbIX 6aKkTepun. [ BUXEHME CNUPOXET, CMIMPUIN,
BUOPUOHOB.

Tewma 4. NpoucxoxapeHne Xu3Hu, mup PHK, BO3HMKHOBEHMe NPOKapuoT 1 3yKapuoT.

dBonouns NaToreHHbIX MUKPOOPraHN3moB.

Tema 5. BuopazHoobpa3me MMKpoopraHuamoB. CoBpeMeHHasi cuctemaTka npokKapmor.
dunoreHeTnyeckas v KnruyeBasa knaccudpukaumu. NpakTuyeckas cuctemaTuka natoreHos.

CepoBapbl, 6uoBapbl, charoBapbil.
Tema 6. XapakTepuctuka oTesibHbIX FPYNn MUMKPOCKONMUYECKUX 3yKapuoT.

Tema 7. 'eHeTHMKa NpoOKapuoT.
Tewma 8. NutaHne mukpoopraHusmos. TpaHCNOPT NUTaTeNbHbIX BellecTs. POCT, passutue n

KyNbTUBUPOBaHUE NpokapuoTt. HekynbTuempyemble n nokosiumnecst opmbl

MMKpPOOpraHn3amoB. Mepcuctupyowime MHdEeKL .

Tema 9. MeTtab0n1M3am MukpoopraHnamoB. Cnoco6bbl nonyyeHusi aHeprum. [bixaHue u
6poxeHue. MeTtabonmam natoreHHbIX 6aKTepui.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

PernctpaumoHHbin Homep 8494216219
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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 10. O6wwime npaBsuna paboTbl B MUKpO6GMonoruyeckomn naboparopumm.
Tema 11. Mukpockonus. lNpenapaTbl XUBbIX MUKPOOPraHM3MOB.

Tema 12. Mopdoonorusi pasnuyHbIX rpynn npoKapuoT U 3ayKapuor.

Tema 13. PukcupoBaHHble oKpaLleHHble npenaparbl.

Tema 14. [loBepXHOCTHbIE CTPYKTYpPbl NPOKapMHOT.

Tema 15. BHyTpeHHUe CTPYKTYpbl KNeTOK Mpo- U 3yKapuorT.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

1. Obwwe npasuna paboTbl B MuKpobronornyeckoin nabopartopuu. 2. TexHuka 6e3onacHocTv npwu
paboTe C OTKPLITbIM NNAMEHEM, KYIbTypaMn MUKPOOPTraHN3MOB, CO WenoYamm, KUCnoTamu,
pacteoputensamu, cnuptom. 3. ObopynosaHue mmkpobuonornyeckon naboparopun n npasuna
paboTbl ¢ HUM. 4. Mukpockonus. MukpocKkonus B CBETNOM (POHE: YCTPONCTBO MMKPOCKONa,
ocsetutens. YcraHoska ceeta no Kennepy. 5. TemHononbHas Mukpockonus. das3oBo-kKoHTpacTHas
MuKpockonus. 6. lNpurotosneHme npenapaTos XMBbIX MUKPOOPraHU3MOB: ?pasfnaBneHHas kanna?,
?BMCSYas kannsa?, 70TneyaTok? Ha NnpuMepe KNeTok xnebonekapHblx Apoxxen. 7. Mopdonorus
kokkoB (Micrococcus, Sarcina, Streptococcus) Ha npumepe PUKCUPOBAHHbLIX KOMMEPYECKMX
npenapatos, 8. Mopdbonormsa nano4ykoBmaHbix 6aktepuii (Pseudomonas, Bacillus), BeTBawmxcs n
nMerWwmx TeHgeHUMo K BeTBneHunto (Streptomyces, Arthrobacter) Ha npumepe domkcupoBaHHbIX
KOMMepyeckmnx npenaparos, 9. Mopdhonorus HUT4aTbix (LmaHobakTepun) Ha npumepe
PUKCUPOBAHHbIX KOMMepyeckmx npenapatos. 10. Mopdonorns MMKpPOCKONMYeckmx rpnbos.
(Trichoderma, Aspergillus, Penicillium, Fusarium, Chaetonium) Ha npumepe goukCnpoBaHHbIX
KoMMepyeckux npenapatos. 11. [purotoeneHne prkKCcMpoBaHHbIX OKpaLWeHHbIX NpenapaTos.
Cnocobbl chrkcaLmm npenapartoB: TEPMUYECKNIA, XUMMYECKUA. 12. OCHOBHbIE U KUCAblE KpaCUTENMN.
Okpacka mMukpoopraHnamos no 'pammy (Ha npumepe Lactobacillus). 13. [ToBepXHOCTHbIE CTPYKTYPbI
npokapuot. Okpacka karncyn y Azotobacter no metony OmensiHckoro. 14. BHyTpeHHue CTpyKTypbl
KNeToK Npo- 1 aykapuoT. Okpacka BKNIOYEHWUA rIMKOreHa B Knetkax apoxxken ns pona
Saccharomyces. 15. Okpacka BontoTmHa (nonudgoocgpaTtos) no Mmetogy OmensHckoro. Okpacka
aHpgocnop Bacillus megaterium no metony Linns.

Tema 16. BaKTepVIOﬂOFVI‘-IECKaFI nocyna u ee crepunnsauus. lMutatenbHble cpenbi:
npurortossieHue, Metoabl UX YIMJIOTHEHUA, cTepunn3auusa n XpaHeHue.

Tema 17. MeToobl NoceBa U KyNbTUBMPOBaHNSA MUKPOOPraHU3MoOB.
Tema 18. Mukpobuonornyeckuin aHanm3 o6EKTOB OKpyXatoLien cpeapbl.
OtyeT , NpMMepHble BOMPOCHI:

OT4eT OONXeH oTpaxaTtb X0 NpoaenaHHon paboTbl, MCMOb30BaHME OCBOEHHbIX METOAO0B. B pamkax
npakTuieckon pabotbl 0by4aroWwmincsl NPOM3BOONT OLLEHKY CaHUTAPHO-MUKPOOMONOrM4eckoro
COCTOSIHMS 0OBEKTOB OKpY>XatoLlein cpeabl U NPoayKTOB NUTAHMA U AenaeT BbiBod 06 mx
6e30nacHOCTV Onsl 340P0BbS M CAHUTAPHO-MUIMEHNYECKOM COCTOSIHUM

Tema 19. CaHutapHas MuKpobuonorus. YCTpomcTso MuKkpobuonoruyeckomn naboparopum.

Tema 20. MeauumHckas MuKkpo6uonorus. MartoreHHble U YCNOBHO-NaToreHHble
MUKpOOpraHn3ambl. OCHOBHbIe rpynMbl NaToreHoB YenoBeka.

Tema 21. daKkTOpPbI NATOreHHOCTU U BUPY/TIEHTHOCTb MUKPOOPraHU3MoB. [OpM3OHTaNbHbIN
nepeHocC reHoB B NatoreHe3e UHEKLMN.

PernctpaumoHHbiii Homep 8494216219 SAEKTPOHHBH
Ctpanunua 16 n3 21. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma oncumnnnmHel "Mukpobuonorus n supyconorus”; 30.05.03 MeanumnHckas kKnbepHeTrka; OOLEHT, K.H. (poueHT) 3eneHuxuH M.B.
, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas O.H.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

1. OCHOBHblE METO bl CAHUTAPHO-MUKPOBMONOrNYECKMX NCCNenoBaHunii 2. NMoHATS annoXTOHHON 1
ABTOXTOHHOW MUKpodpnopbl 3. 30HbI canpobHOCTN BogoeMoB 4. CaHMTapHO-NoKa3aTebHble
MUKPOOPraHu3mbl, onpemgensiemble npy nccnegosaHnm sodayxa 5. CyWwHOCTb acnMpaTopHbIX METOLOB
aHanusa 6. CaHuTapHble MUKPOOPraHn3Mmbl, ornpeaensemble Npy onpeaeneHnun Ka4ectsa nuwm 7.
["pynnbl hakTOPOB NATOreHHOCTM MUKPOOpraHn3MoBs 8. dakTopbl agreaumn 9. MNoHaTre
BUPYyNeHTHOCTM 10. Ka4yeCTBEHHbIN 1 KONMYECTBEHHbI COCTaB HOPManbHON MUKPOMNOPbI YenoBeka
11. YcnoBHo-natoreHHble MUKpoopraHnamel 12. XapaktepucTtuka Bo3byamtens xonepbl 13.
Xapaktepuctvka Bo3byautens yymbl 14. Xapaktepuctmka Bo3byautens cucoumnmca 15.
Xapaktepuctvka Bo3byautens tybepkynesa

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

Tema 23. Bupycobl. CtpoeHue, knaccudpukaLums, XUsHeHHbIn LuKkn. Bupycol yenoseka.
Baktepuocparu un ux ponb Kak NoTeHUManbHbIX aHTUOaKTepuanbHbIX areHToB B Tepanuu.
MpuoHbl. MpuoHHbIE GoNne3Hwu.

Tema 24. UHpeKkuMOHHbIE 3ab6oneBaHusl, Bbi3blIBaeMble MUKPOMULLETaMU. JloKalbHbIe U
CuUCTeMHble MUKO3bl. PacnpocTpaHeHHOCTb KOXHbIX MUKO30B. Peakune doopMbl MUKO30B U UX
BO36ynutenu.

KoHTponbHas paboTta , npuMepHble BONPOCHI:

1. MoHsATHE NHpekummn 2. A3poreHHbIl NyTb nepeaayn nHagpekumm 3. KoHTakTHbIA NyTb nepenayn
NHdpekumn 4. TpaHCMUCCUBHBIV NyTb Nepeaayn nHdekuun 5. BeptukanbHblil NyTe nepenayu
MHopekummn 6. TeMOKOHTaKTHbI NyTb Nepenayy uHgekumn 7. Monosoi NyTb nepenayn nHgpekumm 8.
CTpyKTypHas opraHM3aums BUpYCHbIX YacTtuL, 9. Tunbl CMMMETPUX BUPYCOB, CBSI3b CTPYKTYPHOM
OpraHM3aummn BUPYCHbIX HYacTul, ¢ cummeTpuein Bupyca 10. MNepBrnyHas 1 BTopyuyHas CTpykTypa
FEHOMHbIX HYKNENHOBbIX KMCNOT BUPYcoB 11. JluzoreHust n ymepeHHble goaru 12. OHKOreHHble
IOHK-conepxawme Bupycbl 13. Tunbl B3aMMOAENCTBISA BAPyCa U OpraHu3Ma B 3aBUCMMOCTM OT
LMTEeNbHOCTU NPebblBaHNS BUpPYCca B OpraHn3Me v B 3aBUCMMOCTM OT UCX04a B3aMOAENCTBUS C
KneTkon 14. MexaHn3Mbl LLUTOTOKCUYECKOro AericTBrs BUpycoB 15. MexaHnambl Hecneumguieckom un
cneumngnyeckoin NPoTUBOBMPYCHOW 3alnThI

Utorosasa chopma KOHTpoOns
3a4eT (B 4 cemecTpe)
Utorosasa chopma KOHTpoOns
9K3aMeH (B 5 cemecTpe)

[MprMepHble BOMPOCHI K UTOroBoM ¢hopMe KOHTPONS

Bonpocsbl k 3a4erTy:

. MpeameT 1 3apaum Mukpobuonoruun. ctopust pa3sutus MUKpobronoruu.
. @opMbI 1 pa3mepbl NPOKapUOT. DK30CKENeT 1 3HOOCKENET NPOKapuOT.

. KnetouHble CTEHKM rpamMnonoXnTenbHblx 6akTepuii.

. KnetoyHble cTeHkn rpamoTpuuaTtenbHbix HakTepuii.

. MNapakpucrannnyeckme NOBEPXHOCTHbIE S-COW.

. MpoTtonnacTbl, cdoeponnacTbl 1 L-chopmbl bakTepuii.

. Pasnuuns npo- n sykapnoTn4eckom KneTku.

. [1oKpOBblI NPOKAPUOTHOM KNETKW (Karcynbl, Y4exsbl, CIN3NCTbIE CNOW).

9. Llenntonocomsl, rmaponMcoMbl, WnMbl, 3KCTPaLENoNspHble ra3oBble 6annoHsbl.
10. XryTuku, nx cTpoeHue.

11. ®uMbpPMM rNaBHOro 1 anbTEPHATMBHOIO TUMOB.

12. UmTtonnasmatuyeckast MembpaHa baktepuid. Jlnnmabl. CTpoeHue.

13. Lintonnasmatnyeckas membpaHa apxei. Jlunuasl. CTpoeHme.

14. [eHOM NPOKapMOTHOW KNeTKu.

O NO O~ WN =

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 8494216219 5AE
Crtpanunua 17 n3 21. il YHI:I

S OEMALIGH



Mporpamma oncumnnnmHel "Mukpobuonorus n supyconorus”; 30.05.03 MeanumnHckas kKnbepHeTrka; OOLEHT, K.H. (poueHT) 3eneHuxuH M.B.
, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas O.H.

15. Cnocobbl NoNy4eHns sHeprum MMKpoopraHnaMamm. @opMbl KNETOYHOW SHEPruK; NyTn ee
obpazoBaHus.

16. BpoxeHue. MNyTn cOpaxmnBaHus yrnesonos. Tunbl 6poXeHNs.

17. Aspo6Hoe OblXxaHne C NCnonb30BaHNEM BbICOKOMOJTIEKYNAPHbIX OpraHn4eckmnx selwecTB B
Ka4yecTBe NCTOYHMKOB SHepruun.

18. ONeKTPOHTPaAHCNOPTHbIE LEeNu 1 UX 0COOEHHOCTM Y MPOKapWOT.
19. AHaspobHoe aObixaHre. JoHOpbI U akLenTopbl ANEKTPOHOB. TuMnbl aHAa3POOHOro AbIxaHus.
20. CneunanmanpoBaHHbie NOKOSWMECS (DOPMbl MUKPOOPraHM3MOB. DHA0CMOPbI..

21. [leiicTBME XMMUYECKMX N (PU3MYECKMX (DAKTOPOB HA MPOKAPUOTbI, MEXaHU3Mbl YCTONYMBOCTH
MUKPOOPraHN3MOB K AEVCTBUIO (PU3NKO-XMMUYECKMX (DAKTOPOB.

22. Oblee npencTaBneHne 0 CUHTE3€ OCHOBHbIX BMOMONMMEPOB MUKPOBHOI KNETKMN.
23. Perynauns metabonmama y npokapuor.

24. lNpasmna v TepMrHbI HOMEHKNATypbl.

25. HanpasneHus B cuctematmke npokapuor.

26. PeHOTUNNYECKNA NOAX0L N HYMepuyeckas cuctemarmka.

27. 'eHocucTemaTnka 1 xemocuctemaTuka.

28. dunoreHeTn4ecknin NOAX00 B cMCTEMATUKE.

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

30. Teopun NPONCXOXOEHNN XUIHW.

Bonpochb! kK ak3ameHy:

1.MlaToreHHOCTb 1 BUPYNEHTHOCTb.

2. Nytn nepenayn nHpekumnn.

3. CTpoeHne BNPYCHbIX YacTuL,

4. MexaHn3Mbl LMTOTOKCUYECKOro AENCTBUS BUPYCOB.

5. CaHuTapHo-nokasartefibHble MUKPOOPraHn3Mbl 1 METOObl UX ONpedeneHns
6. CaHnTapHO-MMKPOBMONOrNYECKMA aHanM3 NULEBbLIX NPOOYKTOB.

7. MnweBble NOTPebHOCTM NPOKaPUOT.

8. lNutatenbHble cpenbl, ANs KyNbTUBMPOBAHUS NPOKapPUOT.

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

11. XapaktepucTtuka turnos metabonmama npokapuor.

12. Cnocobbl 1 MeToabl CTEPUNN3ALIN.

13. Jln3oreHuns n ymepeHHble caru.

14. OHKOreHHble BUPYChbl.

15. T1pnOHbI.

16. CoBpeMeHHas knaccudgomkaums npokapunot. lomeH Archaea.

17. CoBpeMeHHas knaccumdgmkaumsa npokapuot. lomeH Bacteria.

18. Xapaktepuctmka oTaenbHbIX rpynn MUKPOCKOMUYECKUX 3yKapuoT.
19. CneumanvanpoBaHHble NOKosAWMeCs PopMbl MPOKapuoT.

20. OHpocnopa, ctagun ee 06pasoBaHus.

21. Ka4eCTBEHHbIN N KONNYECTBEHHDI COCTaB HOPManbHOW MUKPOMNOPbLI 1 hakTopbl, ero
perynupytoLue.

22. Ponb Knwe4yHOro MMKpobroma B HEMHDEKLIMOHHBIX 3ab0N1eBaHmsIX.

23. CBolicTBa NaToreHHbIX MUKPOOPraHN3MOB: CNeLN|PUYHOCTb, OPraHOTPOGHOCTb, MATOFEHHOCTb,
BUPYNEHTHOCTb.

24. dakTopbl NATOrEHHOCTU 1 BUPYNEHTHOCTU MX OCOBEHHOCTM Y Pa3HbIX FPYMM NaToreHHbIX
MUKPOOPraHN3MOB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 8494216219 5AE
CrtpaHnua 18 na 21. 111 yHlf[

S OEMALIGH



Mporpamma oncumnnnmHel "Mukpobuonorus n supyconorus”; 30.05.03 MeanumnHckas kKnbepHeTrka; OOLEHT, K.H. (poueHT) 3eneHuxuH M.B.
, 3aBeqytownin kagpenpon, a.H. (npodpeccop) NnbuHckas O.H.

25. [[OpU30HTanbHbIN NEPEHOC NrEHOB B NATOreHe3e MHEKLNIA.

26. OcHOBHbIE NYTW NepeHoca NHPEKLIMOHHbIX areHTOB, NX XapakTepucTumka.
27. 9nnpemun, naHoemnn, cnopaguyeckmne NHEKUNOHHbIE 3aboneBaHns.
28. XuMn4yeckoe CTpoeHne BMpPYyCOB.

29. OcTpble BMPYCHbIE MHAPEKUMUN. XPOHUYECKUE BUPYCHble UHAGpeKLMK. MeaneHHble nHapekumm,
Bbl3blBaEMblE BUPYCaMU 1 BUPYCONOA0OHbIMY areHTaMu.

30. NpunbkoBble 3aboneBaHns YenoBeka, Ux pacnpoCcTpPaHEHHOCTb. JToKanbHble U CUCTEMHbBIE MUKO3bI.

7.1. OcHOoBHas nuTteparypa:

1. Mukpobuonorusa n ummyHonorus. NpakTnkym [OnekTpoHHbI pecypc] : y4eb. nocobue / P. T.
Mannanosa - M. : TSOTAP-Megua, 2013. -
http://www.studmedlib.ru/book/ISBN9785970427507.html

2. MegnumHckas MMKpobuonorus, BUPyConorns n UMMyHonorusi. Tom 1. [OnekTpoHHbIil pecypc] /
Moo pen. B.B. 3sepesa, M.H. boiueHko - M. : TOOTAP-Megua, 2014. -
http://www.studmedlib.ru/book/ISBN9785970429143.html

3. MegnumHckas MMkpobuonorus, BUpyconorns n uMmyHonorus. B 2 1. Tom 2. [OnekTpoHHbIN
pecypc] : yuebHuk / Moa pea. B.B. 3epesa, M.H. boityeHko - M. : TOOTAP-Meaua, 2014. -
http://www.studmedlib.ru/book/ISBN9785970429150.html

7.2. lononHutenbHasa nuteparypa:

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

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

7.3. UHTEepHeT-pecypcChbl:

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

BO3/MHpekumnoHHbIe bonesHu. - 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. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnaunHbl "Mukpobronorns n Bupyconorns” npegnonaraeT NCNONb30BaHME
cnepylowero MatepranbHO-TEXHNYECKOro obecneyeHms:

PerncrpaumnoHHblii Homep 8494216219 SAEKTPOHHBIH
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOI NpeaocTaBneH
CcTyaeHTaM. OnekTpoHHas bubnunoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype No OCHOBHbIM AMCLMMINHAM,
N3y4aeMbiM B MEOULNHCKMX By3ax (MpencTasneHbl U3gaHns Kak YACTo MegUUUHCKOro npodoung, Tak
1 NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnset By3y Hanbonee nosHbie
KOMMNEeKTbl HEOBX0AMMO NNTEpPaTYpPbl B COOTBETCTBUN C TPEOOBAHMSIMU rOCYLAPCTBEHHbIX
obpazoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM AaBTOPCKMX M CMEXHbIX NPaB.

Ay,D,I/ITOpI/II/I Ons na60paToprlx 3aHATUIA, OCHALlEHHble MUKPOCKOMNaMu, BbITAXHbIM WKaJOOM, ra3om,
oGopynosaHmeM N peaktneamun Ons KynbtmnBnpoBaHNUA MUKPOOPIraHM3MOB, NMPUroToBneHns
MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/IX npenapartoBs, HArngaOoHbIMA nocobumamu.

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbIM nnaHoM no
cneumanbHocTh: 30.05.03 "MeamumnHckas knbepHetuka" n cneunanmsaunm He NPenyCMOTPEHO .
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