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1. Ileau 1 32724 0CBOEHUA JUCHUILIUHBI

eap AMCUUIIMHBI:
CdopMupoBaTh y CTYACHTOB MPEACTABICHUE O MOJCKYJISIPHO-OMOIOTUUECKON

OpraHW3allMd W BAXHEHIMX OWOJOTUYECKUX CBOMCTBAX MHUKPOOPTAaHU3MOB, UX
MHOTOOOpa3uy ¥ 3HAYCHWH B TIPUPOJHBIX MPOIECCaX, HAPOJHOM XO3SHCTBE U
3npaBooxpaHeHuU. OCHOBHOE BHHMAaHHUE B MPOTPAMME YJIEISETCS MPOKAPUOTHICCKUM
MHUKpOOpraHu3Mam (0aKkTepusM) U HEKJIECTOYHBIM (popMaMm >KU3HH (BUPYCaM).

3agaum AMCUMIIMHBL:

— chopmupoBaTh MOHUMAHKUE 3HAYUMOCTH MUKPOOMOIIOTHH B HAyYHOM OOpa30BaHUU
OyayIiero yuaurtenst OuoIoruu;

— M3Y4YEHHE CXOJACTBA M OCHOBHBIX Pa3IM4YMi IMPOKAPHOT U IYKAPUOT, NPUHLHUIIOB
HOMEHKJIATypbl, CHCTEMATUKHN U KJIACCU(PHUKAIIUHN MIPOKAPUOT, UX POJIU B IPUPOJE U
B IIPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA;

— wu3ydeHHe ocoOeHHocTe Mopdosnoruu, (U3MOIOTUM W BOCHPOU3BEINCHUS
MHUKpPOOPraHU3MOB, 3aKOHOMEPHOCTEN UX HACIEACTBEHHOCTH U U3MEHYUBOCTH;

— H3y4yeHHe CcnocoOOB CYUIECTBOBAaHUS MPOKAPUOT (TUIbI MUTAHUS, META0OIU3M U
AHEPreTUYECKHE MPOLECCHI), B KOHTEKCTE X reorpauyeckoro pacupoCTpaHEHUs U
CYILECTBOBAHHMSI B PA3JIMYHBIX SKOJOTUYECKUX HUILAX;

— OBJAJICHUE HaBbIKAMH M MeETOAAMM J1a0OpaTOPHBIX MHUKPOOHOIOTUYECKUX
UcclleIoBaHUN (MOATOTOBKA OOBEKTOB K HCCIIEJOBAHUIO, Pa3IMUYHbIE CIIOCOOBI
(pukcanum, OKpacKu, MUKPOCKOIIMPOBAHMUS);

2. IlepeveHb IUIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHMS 1O JUCIIUIIMHE
B pesyaprare oOCBOCHUS AUCHUIUIMHBI OOYYarONIMKCS JOJDKEH OCBOHUTH
komneteHuu: OIIK-8 - crocobeH ocyliecTBISITh NMEeJarornueckyro AesTebHOCTh Ha

OCHOBC CII€OHaJIbHBIX HAYYHBIX 3HAHMH.
KOI[ " COACPKAHUC MHIAUKATOPOB KOMIICTCHIINU

OIIK-8.1. JleMoHCTpUpYET BIaJCHUE CUCTEMOM CHENUATbHBIX HAYYHBIX 3HAHUHN B

MpeaMETHOM 00JIacTH.

OIIK-8.2. IlpuMmeHsieT cnenuaibHbIE NPEIMETHBIE 3HAHUA B IENATOIMYECKON
NEATEIIBHOCTH 10 HAIIPABJIEHHOCTHU MPOrPAMMBI.

3HATh:

— (yHIaMEHTAJIbHBIE  OCHOBBI, = COBPEMCHHBIE  JIOCTHXKEHUS HW  MPOOIEeMbI
MUKPOOHOJIOTUH;

— CTPYKTYpHO-(YHKIIMOHATIBHBIE 0COOCHHOCTH KJIETOK MTPOKAPUOTHIECKOTO THUIIA;

— Ouonornyeckre 0COOEHHOCTH PA3IMYHBIX IKOJOTHYECKUX TPy MHUKPOOPTAHU3MOB,
MMEThb TIPENCTaBlIeHHe OO0 WX PacCHpOCTPAaHEHHOCTH W POJIU B DKOCHUCTEMAX U
ouocdepe B 11e10M;

— TpaBWJIa TEXHUKHU O€30MACHOCTH MPU paboTe B 1abOpaTOpHH.



yMeTh:

— paboraTth ¢ Hay4yHOH, Yy4yeOHOW IJUTEpaTypoil, HMHTEPHET-pecypcaMu s
po(heCCUOHAIBHOMN IeATENbHOCTH;

— TBOpYECKH NepepadaTbiBaTh NOJYYEHHYIO HHPOPMALIMIO; OCBAMBATH CAMOCTOSATEIBHO
HOBBIE pa3ienbl (PyHIaMEHTAIbHBIX HAyK, UCIIOJIb3Ysl JOCTUTHYThIN YPOBEHb 3HAHUM;

— NPUMEHSATH KOMIUIEKC JJAOOPATOPHBIX METOJ0B MUKPOOHOIOIMUECKOTO UCCIIEI0BaHUS
(MeTonbl ONTHYECKOM MHUKPOCKONIMM JJIsl aHaldM3a Marepuala, COAEpKallero
MUKPOOPTraHU3Mbl, TEXHUKAa M3rOTOBICHHUSI MHUKPOOHMOJIOTMYECKUX IPENapaTos,
pa3iauuHble crocoObl (QUKCAIMM U OKPAaCKH MHKpPOIIPENapaToB, MPUTOTOBICHHUE U
CTEpHJIN3ALM TUTATENIbHBIX CPE ISl KyJbTUBUPOBAHMS MUKPOOPTAHU3MOB)

— pabotaTh ¢ MHKPOOHOJIOTMUYECKUMH OOBEKTaMH B HX €CTECTBEHHBIX Cpelax
oOutanus (BO3AyX, BOAA, TMOYBA, CHUMOUOHTHBIE (HOPMBI), ONPEACNIATh HX
YUCJICHHOCTh B OMOMaccy;

— OPUMEHATh TEOPETUYECKHME M TMPAKTUYECKUE OCHOBBI MHKPOOHOIOIMYECKOIO
AKCIIEPUMEHTA (BBIACICHUE U MOCEB MHUKPOOPTaHU3MOB M3 Pa3IMYHBIX CyOCTpaToB,
OPUHLHUIBl  KyJbTUBUPOBAaHUS a3pOOHBIX M aHa’pOOHBIX MHUKPOOPIaHH3MOB,
[OJIyY€HHE HAKONUTENbHBIX U YACTBIX KYJIBTYP).

BJIA/I€Th:

— NMOHUMAaHUEM poJId OHOJOTMYECKOTO MHOroo0Opasusi Kak Bemymiero Qakropa
YCTOMYMBOCTU BCEX JKUBBIX CHCTeM M Ouocdepbl; MMETh UYETKYIO IIEHHOCTHYIO
OpHEHTAIIUIO Ha OXpaHy >KU3HU U MPUPOJBI B IIEJIOM U BCEX YPOBHEW OpraHHU3aIluu
OpraHUYECKOTO MHUPA B YACTHOCTH;

— TIPEICTaBICHUEM O CIUHCTBE W MHOTOOOpPA3WU KIIETOYHBIX M HEKJICTOYHBIX THITOB
CYIIECTBOBaHMs, O (YHIAMCHTAJIBHBIX NPHUHIMIAX H YPOBHSAX OHOIOTHYECKOU
OpTaHU3aINH, PETYIATOPHBIX MEXaHW3MaX, JCHUCTBYIOMNUX Ha KaXJI0M YPOBHE;

— crnocobaMu OpUEHTAIuU B MPO(PECCUOHANIBHBIX MCTOUHMKAX MH(popManuu (yueOHas
Y Hay4dHas JTUTEpaTypa, MePUOTNICCKIE U3TaHMs, CAlThI, 00pa30BaTeIbHbIC TTOPTAJIBI
U T.J.);

— HaBBIKAaMH OO0paOOTKU, CTPYKTYPUPOBAHHS W KPUTUYECKOTO aHaiu3a 0a30Bou
obmenpodeccuoHabHON HHDOPMALIHH.

3. Mecrto nucuuninnbl B ctpykrype OIl BO

JlucuurmuimHa OTHOCUTCS K 00s13aTeNIbHOM YacTH ydueOHoro 1maHa. M3ydaercs Bo 2
ceMecTpe o0yueHus.

W3ydenune AUCIUIUIMHBI OCHOBBIBAETCA HA PaHEE OCBOSCHHOM IIIKOJIBHOM Kypce
oO1ieit Ouonoruu u L{utonoruu — o6s13aTenbHON AUCHUILIMHE 1 cemecTpa.

B cBoto ouepenn, uzydenne MuKpoOUOJIOTHU SIBIISIETCS OCHOBOM ISl OCBOCHUS
MOCJCAYIONUX JTUCIUTUINH: «OJKOJOTHUS | PaIlMOHAIIBHOE TPHUPOIOTIOIH30BAHUECH
(6 cemectp) «®Pusmonorusi pacrenuit» (8,9,10 cemectphl), «DPU3HOIOTHUS YEIOBEKA U
x®uBOTHBIX» (9,10 cemectpnl), «leneruka wu cenekuus» (7,8,9 cemectphl),
«Jkonoruyeckoe o0pazoBaHue MIKOJILHUKOB» (9 cemecTp) «Teopus sBomoruu» (9, 10
CEMECTPBHI).

4. O0beM TUCHUILINHBI

4.1. O0beM AUCHUILIMHBI B 324€THBIX ¢IMHULAX C YKa3aHUEM aKaJleMH4YeCKUX
YacoB M BUABI Y4eOHO#1 padoThI



Bunsl yueOHOM paboThI, Ounas popma |(OuHo-3a04Hasg|  3aouHas
OO6m1ast TpyI0EMKOCTh B 3a4€THBIX €IMHHIIAX 2
OO6m1ast TpyI0EeMKOCTh B 4acax 72
AyIUTOpHBIC 3aHATHS B Yacax, B TOM YHUCJIE: 12
Jlekuuu 6
[IpakTnueckue 3aHATHS -
JlaboparopHbie 3aHATHS 6
CamocrosTenpHas paboTa B yacax 56
dopma NPOMEKYTOUHOM aTTeCTaAlUU 2, 3a4ér

4.2. O0bemM KOHTAKTHOM padoThl Ha 1 o0y4aromerocst

Bunbl yueOHBIX 3aHATHI OuHas OuHo-3a04yHas 3aouHast
dbopma

Jlexknuu 4 6

[IpakTnueckue 3aHATUS - —

JlaGopatopHbie 3aHATUI 8 6

Koucynprannmn

3aueT/3a4eThl - 0,25

DK3aMeH/9K3aMeHbI -

Kypcossie paboTsl - —

KypcoBbie npoekTsl - —

Bcero 12,25 12,25

S5 Coaepxanne TUCHHUILUINHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aejiam), ¢
YKa3aHHeM KOJIHYeCTBA YACOB ¥ BU/I0B 3aHATHI

5.1 Temaru4yeckuii IVIAH Y4eOHOH TUCHMIIUHBI

Bcero AyYIUTOpHBIE 3aHSATHUS CamocrosiTe
Ne Hazpanue pa3aciia, TCMbL 3.e/4Jac JIbHAas
2/72 Jlexn. (6) | IIpakt. | JIa6. (6) paGora
1. |BBenenme. Ilpeamer, 3amaun| 0,03/2 2
¥ METOJIbl MUKPOOUOJIOTUHU
2. | Kpartkwii ucrtopuueckuii|  0,08/6 6
OuepK pa3BUTHS
MUKPOOHOJIOTUN
3. |CrpykrypHas opraamsanus| 0,13/9 3 4
KJIETKH TPOKAPUOTHUECKOTO
TUTIA
4. | CucremMaTnka IpOKapruoT 0,18/13 12
5. |Pocr, pPa3MHOKCHHUE u| 0,07/5 4
KyJIbTUBUPOBAHNE
MTPOKAPUOT
6. |['eHeTHKA IPOKAPHOT 0,06/4 4
7. |IIpokaproThI 13| 0,1/7 6




OKpYyXarolas cpeaa

8. | Metabonu3M MpoKapuoT 0,07/5 1 4

9. |Yuactue Mukpoopranusmon| 0,06/4 4
B nporeccax
TpaHchOpMaIIMK  OCHOBHBIX
OMOTEHHBIX JIEMEHTOB

10.| Mukpodopa Bo3ayxa,| 0,13/9 3 6
BOJIbI, TTIOYBBI

11.] Bupycsl 0,06/4 4
‘I/ITOI‘OZ \ \ 6 \ \ 6 \ 56

5.2. Conep:xanmue:
BBEJIEHUE

[Tpenmer U MeTobIl MUKPOOHONIOTHU. MHKPOOHOJIOTHS — HayKa, M3ydaromas
CTpOCHHE, CHUCTEMATHKy, (U3HONOTHIO, OHOXUMHIO, TEHETUKY M  DKOJOTHUIO
MUKpoOopranu3moB. Cneuuduka METOJOB  HUCCIEJOBAHMS, IMPUMEHSEMBIX B
MUKpOOHOJIOTUH. MeToJbl KIaCCUYECKOM MHUKPOOMOJIOTUU: MUKPOCKOMHMS, METOJbI
CTEpUIM3ALNK, METOAbl IMOJYYEHHS UYHUCTBIX KYJbTYp U  KyJIbTHUBUPOBAHUE
MHUKPOOPraHU3MOB Ha MUTATEIbHBIX CPENAX, METOIbI XPAHEHHSI MUKPOOPTaHU3MOB.

Kparkasgs cpaBHHUTENbHAs  XapaKTEPUCTHUKA  CTPYKTYpPHOM  OpPraHU3aLMH
IIPOKAPUOTHOTO M 3YKapUOTHOIO TUIIA KJIETOK. Bblaenenue 0akTepuil 1 CUHE-3€JIEHBIX
BOJIOPOCJIEH, HMMEIONIUKA TMPOKAPUOTHBIA THUI KJIETKH, B CaMOCTOATEIBHOE LAPCTBO
Procarygotae. Cneuuduyeckue 4YepTbl MPOKAPUOTHBIX  OPraHU3MOB:  cradas
Mopdosiornueckas auddepeHnuanus, pazHooOpa3ue U IUIACTUYHOCTh MeTadonHn3Ma,
BBICOKasi CKOPOCTb Pa3MHOKEHHMs, O€3rpaHHyYHas CHOCOOHOCTh K PAaCCEICHUIO B
OKpYXarouieu cpeie u T.4.

Ponp MHMKpOOpraHm3mMoB B MNpPHUPOAE U HAPOJHOM XO3AKWCTBE. YUacTue
MUKPOOPTaHM3MOB B  TPOILIECCAX  KPYroBOpOTa  OWOTEHHBIX  DJIEMEHTOB, B
MUHEpaJIN3aluyd BEIIECTB OPraHWYeCcKOro Omaaa, peryasiiuyd Ta30BOTO COCTaBa
atMoc(epbl, OYUCTKE OKpY’Karolled cpeabl OT TOKCHUYHBIX COEAMHEHUN (aMMHuaka,
CepOBOIOPOA, OKUCH yTepoa, METaHa U JIp.), 00pa30BaHUU MOJIE3HBIX UCKOMAEMBbIX,
NOJJICP)KAaHUM  IIOJOPOJAMS TOYB. 3HAYEHHE MHUKPOOPTraHW3MOB B JKU3HH U
XO3IMCTBEHHON JIEATEIIBHOCTH 4elioBeKa. IlaToreHHble MHUKpPOOpPraHU3MbI M OOphOa ¢
MH(PEKITMOHHBIMU 3a00JICBaHUSIMU.

Hcnonb3oBaHne MHUKPOOPraHU3MOB B  MpPOMBIIIEHHOCTH. CoBpeMeHHas
OMOTEXHOJIOTHS U €€ BO3MOKHOCTH B PEIICHUH INI00ANbHBIX MPOOJIEM, CTOSIIUX MEepe]
YeJIOBEUECTBOM: MPOU3BOJICTBO MHUILEBOrO O€JKa, MOMOJHEHUE AePUIIMTa TPUPOIHBIX
pPECYpPCOB, OUMCTKA OKPYXAIOUIEW CpeApl OT 3arpsi3HeHU. OCHOBHBIE HAIPaBIICHUS
ouorexHonorun.  Pa3zpaboTku, Beagymmecs B 00dacTH  3ApaBOOXPAHECHHS
(MUKpOOUOTOTHYECKUI ~ CUHTE3 aMUHOKHUCIOT M  BUTaMUHOB, TPOU3BOJCTBO
BBICOKOA(D(EKTUBHBIX BaKIMH, AHTUOMOTUKOB, WHTepdepoHa, W Jp. MPEemnapatoB).
Pa3paboTku, HampaBlIeHHbIE HA 3ampOChl PA3IUYHBIX OTpAcied MPOMBIIIIICHHOCTH —
MeTaJUTyprudeckoi, HeyTera3oBoi, pe3sMHOBOM, TaKOKPACOUYHOM, IIEKTPOHHOM U JIp.

KPATKWI UICTOPUYECKHI OYEPK PA3BBUTUS MUKPOBHOJIOT N

OtkpeiTre Mukpomupa A. Ban JleBenrykom (1695). Mopdonorudeckuii nepuosu

B MUKPOOHOJIOTHH.



Pa6otsr JI. [Tactepa (1822-1895), 3amoxkuBIime OCHOBBI (DU3UOIOTHUECKOTO
HalpaBjeHus: B MuKpoOuosiornueckoid Hayke. HMccnegoBanus P. Koxa (1843-1910),
N.N. MeunukoBa (1845-1916), H.®. I'amanes (1859-1949), J1.K. 3a6onotHoro (1866-
1929), A.Dnemunra (1881-1955), II. Dpmuxa (1854-1915) u np., ompeaenuBiIne
ycnexu MEIUIMHCKON MHKPOOMOJIOTHH. 3aciiyTM OTEUYEeCTBEHHBIX MHKPOOHOJIOTOB:
I''A.Hancona (1867-1940), H.A.KpacunsnukoBa (1896-1973), B.H.llanommnukoBa
(1884-1968), 3.E. EpmonbeBoii (1898-1974) u np. PaboThl OCHOBOIOJIOXKHUKOB
nouBeHHoi Mukpobuonoruu C.H. Bunorpanckoro (1856-1953) u M. beitepunxka (1851-
1931). Pa3Butne OMOXMMHUYECKOTO HaIpaBJIeHUs] B MHUKpOOHOJIOTHH. PaboTh
A. Kmoiiepa (1888-1956) u K. Bar Hunsa (p.1897), moxkasaBmme OHOXUMHYECKOE
€AMHCTBO JKHUBBIX OPIaHU3MOB.

Muxkpobuomnoruss XX cronerusi. [logpasnenenne MUKPOOHOTOTUYECKON HAYKH
Ha PAJ CaMOCTOATENBHBIX JIUCUWIUIMH: 0O0INas, MEIWLHMHCKas, BETepUHAapHas,
CEJIbCKOXO3SIICTBEHHAsA, TEXHUYECKasi, KOCMUYECKas MHKPOOMOJIOTHS, BUPYCOJIOTHS,
reHETHKa MUKPOOPTaHU3MOB, MOJIEKYJIIpHAs OMOJIOTHsl, OMOTEXHOJIOTUS.

CTPYKTYPHAS OPTAHU3AILIMS [TPOKAPUOTHOM KJIETKA

dopmMa u  pasmepbl  TIpokapuoT. Mopdomoruueckoe  pazHooOpasue.
OnHOKIETOYHBIE U MHOTOKJIETOUHbIE (HUTUYAThIE, MUIIEIUAIbHbIE) (PopMbl. CTPYKTYphI
npokapuoTHoil kietku. Knerounas crenka. Crenuduka XxuMu3ma KJIETOUYHOM CTEHKU
OakTepuil. Okpacka Oakrepuil no I'pammy. CTpoeHHEe U XUMHU3M KJIETOYHOW CTEHKH gr'
u gr Oakrepuil. DyHKUUU KIETOYHOM cTeHKH. OOpa3oBaHHE MPOTOILUIACTOB U
chepormnactoB, L-hopmbl OakTepuid.

Kancynbl u cnu3ucTsie yexiibl OakTepuil. Xumudeckas npupoja u Gynkmuu. Mx
3HAYECHHUE NPHU B3aUMOJICUCTBUM KIIETOK IMPOKAPUOT C OKPYXAIOLIEH CPeloll U MEXIy
co0oil.

Krytuku. Crtpoenue xrytuka. PacmosioxkeHne KIyTMKOB Ha IOBEPXHOCTH
OakTepualbHOW KJETKH. JIBukeHue OakTepuid 3a cYeT KryTUKoB. [Ipoune Tumsbl
IBUKEHUsI OakTepuid. AKcHalbHble (PUOPUIIBI COUPOXET, MEXAHU3M HX JABUKECHUS.
CKONB3SIIMI TUM JBIXKEHHUSI MUKCOOAKTEPHl, MUKOIUIa3M, HUTYATHIX CEPOOAKTEPHil U
nuanooakrepuii. Takcucel. Ilumm  (bumOpum). Ctpoenme, tunbl GuUMOpUil U
BBITIOJIHSIEMbIE MMH  (DYHKIIMH. AHTUTEHHBIE CBOMCTBA IMOBEPXHOCTHBIX CTPYKTYD
IIPOKApPHOT.

[MuTonnazmaruyeckass MeMOpaHa, OCOOCHHOCTH €€ cOocTaBa, CTPYKTYphl H
byakuuu y  Oakrepuit.  [loHsitue o0  moaudyHKIMOHATBLHOCTH  MeMOpaH.
BHyTpukierounele MeMOpaHHbIE CTPYKTYphl Yy pa3Hbix Oakrtepuid. [lpuHiun
KOMITAPTMEHTaIN3aLUU.

[{utomnasma, XUMHUYECKHW COCTaB IUTO30Ji1 OaKTepUaTbHOM  KJIIETKH.
Hyxkneoun. IlpuHnunuanbHOe OTIMYME HyKJIeowaa OakTepuil OT sipa dYKapHOT.
IIpupona nykneoupa. Ilpeanomaraemelii MeXaHU3M PEIUIMKALMM W CETperauuu
OaktepuanibHOM Xxpomocombl. Ilmasmuael. Pubocompbl, WX pa3auyusi B KJIETKax
MPOKAPUOTHOTO U 3YKAPUOTHOTO THUNA. BHYTpUIMTOIIA3MAaTUUYECKUE BKIIOYECHHUS.
AspocoMbl.  XJIOpocOMBI  (DOTOCHHTE3UpYIOMMX  Oaktepuil.  DUKOOUIMCOMBI
nnanob6akTepuii. Kapookcucomsl. 3amacHble BemecTBa: noaudocdarsl, moaucaxapuisl,
MOJIU-[3-OKCUMACIISIHASI KUCJIOTA, OTJIOKEHHUSI CEPBI.

DHpocnopsl 6aktepuil. buosornueckuit cMbICI ciopooOpa3zoBaHus y OAKTEPHIA.
Oranbl 00pa3oBaHus CIIOPbI B KileTke. CTpoeHUe COPbI M €€ MHOTOCJIOMHBIX TOKPOBOB.

[IpuHIMIIMATBEHBIE OCOOEHHOCTH KJIETOUYHON OpraHu3alluy MPOKapHoT.



CUCTEMATUKA TTPOKAPUOT

[TpaBmiia HOMEHKIATYpPBI U UJECHTU(PUKALUN MUKPOOPraHu3MoB. PazHooOpasue
MHUKPOOPTraHU3MOB U NPUHIUIIBI IOCTPOEHUS UX Kiaccuukanuu. OCHOBHBIE I'PYIIIbI
IPU3HAKOB, MCIIOJNB3YEMbIX MpU KIAacCUPUKALUU OakTepuil: MOpPQOJIOTHUYECKUE,
¢uznonoruueckue, OMOXUMHUYECKHE, OSKOJOIMYECKHE, TIEHETHMYEeCKHEe U  T.J.
CoBpemeHHas (unoreHeTHueckass M (eHoTunuyeckass kinaccudukanus OakTepHil.
Hymepudeckas TakCOHOMUS

[lepcnekTHBBI TI'€HOCHCTEMATHKU. M3ydeHHWE TEHOTUIIMYECKOIO POJCTBA
OakTepuil 1o HyKJIeoTHIHOMY cocTaBy Moiekynasl JHK, pasmepam reHoma wu
romoJsiornu JAHK. ®duorenns MUKpOOpraHn3MoOB, OCHOBAHHAS HA MOCIEA0BATEIbHOCTH
16S — pPHK. Pu6Gocomubie HyKJIEMHOBBIE KHCIOTHI KaK SBOJIOIIMOHHBIE XPOHOMETPHI.

MexnyHapomHas kKiaaccuuUKaIus MpokapuoT mo «Omnpeaenurento OakTepuid
bepru» (1974r.). Boeinenenue nByx otaenoB Cyanobacteria u Bacteria B 1apcrtse
Procaryotae. Kparkas xapakrepuctuka 19 rpynn nmpokapHOTHBIX OpraHM3MOB OTJEJIA
Bacteria

POCT, PASMHOXEHUME U KYJIbBTUBUPOBAHUE ITPOKAPUOT

Poct OaxrtepuanbHoit kieTku. Pasmuoxkenue Oaktepuii. PaBHOBenukoe
OuHapHoe aenenue kietku. [loukoBanue 6GakTepuil.

Poct OaktepuanbHoit nomyssiiuu. CoanaHCUPOBAaHHBIA U HeCOAlaHCUPOBAHHBIH
pOCT, BO3MOXKHBIE NPUYMHBI HECOATaHCHUPOBAHHOTO pocTa. OCHOBHBIE IapaMETPhI
pocTa KyJnbTyp: BpeMs T'€HEpaluu, YJeNbHas CKOPOCTb POCTa, BBIXOJA OHMOMACCHI;
SKOHOMUYECKUHN KOA((DHULIEHT.

3aKOHOMEPHOCTH POCTa YHCTBIX KYJBTYP MPHU NEPUOAUYECKOM BBIPAMIUBAHUU.
KpuBas pocra, ocobeHHOCTH OTAENbHBIX (a3. Poct MHKpOOpPraHu3sMOB MpHU
HENIPEPBIBHOM KYJIbTUBUPOBAaHUU. MaTeMaTH4eCKOE BBIPAKEHHE pPOCTa KYyJIbTYp B
HETIPEPBIBHBIX YCIIOBUSAX. 3HAYEHUE HENPEPHIBHOIO KYJIbTHUBUPOBAHUS ISl U3YUYECHHUS
CBOWCTB MHMKPOOPTaHMU3MOB M JUISl UX NPAKTUYECKOTO HCNOJIb30BaHUs. CUHXPOHHBIE
KYJbTYpPBbI; CHOCOOBI MTOTYYEHUS U 3HaYEHUE.

[TutatenbHble cpeabl B MuKpoOuosoruu  (Kiaaccupukanusi, MNPUHIUI
usroropieHus). KynbTuBHUpoBaHME a’pOOHBIX U aHA’POOHBIX MHUKPOOPTaHU3MOB.
HaxonurenpHble KyJbTypbl W OPUHUUII  3JIEKTUBHOCTH. YHCTBIE  KYJIBTYpBI
MUKpPOOPraHu3MOB. MeToapl nosiyueHus: W 3HaueHue. OCHOBHBIE THIBI CpEX,
UCIOJIb3YEMbIE AJI KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB (1O COCTaBy, (PU3HUECKOMY
COCTOSIHUIO M HaszHaueHuto). KynbTuBupoBaHume a3poOHBIX M aHa’POOHBIX
MUKpoopranu3MoB. [IoBepXxHOCTHOE U TITyOMHHOE BBIPAILIMBAHHKE.

MeTtonpl KOJMYECTBEHHOTO Yy4Y€Ta MHUKPOOPraHM3MOB. MeTOonbl Mmoaaep KaHus
(XpaHeHus1) KyIbTYp MUKPOOPTaHU3MOB.

I'EHETUKA ITPOKAPUOT

['eHotunuyeckast U (peHOTUNIMYECKAs U3MEHYUBOCTh MPOKAPUOT. MyTalloHHAs
MPUPOJAa MW3MEHYMBOCTU. YacToTa MYTAaHTOB W TUNbl MyTauuii. CHOHTaHHBIM U
MHIYLIMPOBAHHBIN (paJuallMOHHBIA M XUMHUYECKHil) MyTareHesbl. llomynsimonHas
U3MEHYMBOCTb. [IpuMeHeHne MyTaHTOB MUKPOOPraHM3MOB B HAYYHBIX UCCIEIOBAHUIX
U B IIPAKTUYECKUX LIEIIAX.

PekoMOMHaIIMM TEHETHYECKOrO0 MaTepuaya MPOKapHOT: TpaHcpopMmalus,
TPAHCIYKIMS, KOHBIOTALU.

[Ina3smunel. Ilonarne o Tpancno3oHax. Vcnons3oBaHue BUPYCOB M IUIA3MHJI B
T€HHOW UHXEHEpUH. [lepCcrneKTUBBI TEHHOW UHKEHEPHH.



[TPOKAPHMOTBI 1 OKPYKAIOIIIAA CPEIA

CriocoGHOCTh TPOKAPHOT K PACCENICHUIO B OKPYKAIOIICH cperie.

Bnusnue ¢uznueckux W XUMHYECKMX (AKTOpPOB Cpelbl Ha OakTepuu:
IPBUTALIAS,, MAarHUTHBIE TIOJSI, BJIAXHOCTh, TEMIIEpATypa, JIy4yuCTas DJHEPTUs,
YIBTPA3BYK, PEAKLHS CPENIbl, KUCIOPOJ, AHTUCENTUKH U T.[I.

Pamnanus, xapakrep €€ JEHUCTBHS Ha MHUKPOOPIaHU3MBL. Y CTOMYMBOCTH
MUKpPOOPTaHU3MOB K YyJIbTpadUOJETOBBIM JIydaM W HWOHH3UPYIOIIEMY H3IyYEHHUIO.
doTtopeakTuBaiys, GOTONPOTEKITHS.

PocT MHKpOOpPraHu3mMoB B 3aBUCUMOCTH OT TemrepaTypbl. [lcuxpoduisl,
Me30¢huibl, TepModuibl. Vcmonap30BaHHEe BBICOKUX TEMIIEpATyp IJIsl CTEPUIIH3AIUU.
JleicTBME HU3KHX TEMIEPATyp Ha BBDKMBAHWE MHUKPOOPTraHW3MOB. BrusHue
TUAPOCTATHYECKOTO JIaBJICHHUS.

PocT MUKpOOPraHu3MOB B 3aBUCHUMOCTH OT COJEPKAHUS BOAbI. Y CTOMYUBOCTD
MUKpPOOPTaHMW3MOB K BBICYIIMBAHUIO. JInopunmsarms.

Ocmotuyeckoe naBienne. OcodenHoct ocMopuinoB. ["amoduisr.

OTHoOIlIEHHE MUKPOOPTaHU3MOB K MOJICKYJISIPHOMY KHUCIOPOAY: a’poObl U
aHa’poObl  (oOnuratHele W (QakyJIbTaTHUBHBIC); a’pOTOJIEPAHTHBIE aHA’pOOBl W
MUKpoa3poduiibl. Bo3MoOXKHBIE NMPUYMHBI MHTHOUPYIOLIETO ACUCTBHUS KHUCIOpOAa Ha
MUKpOOpranu3msl. 3HaueHne pH cpenpl 11 pocTa MUKPOOPraHU3MOB.

AHTUMUKpPOOHBIE  BelIeCTBa, HUX MpuUpoJa U o0JacTU MPUMEHEHUS.
Antnouotuku. IIpoaylieHTbl aHTUOMOTHYECKMX BEIIECTB. MeXaHu3M JeWCTBUSA
aHTUOMOTUKOB. CHEKTp ACUCTBUSI. AHTUOMOTUKOPE3UCTEHTHOCTh OAKTEpUiA.

B3auMOOTHOIIEHUS MHKPOOPTaHU3MOB. ACCOLMATUBHBIE B3aWUMOOTHOIICHHUS:
MeTabno3, cuMOM03, KOMMEHCANU3M, careiin3M. KOHKYypeHTHbIE B3aMMOOTHOILIECHHUS:
AHTaroOHU3M, Mapa3UTH3M.

B3auMoOTHOIIEHUS! ~ MHUKPOOPraHW3MOB € pacTeHUsIMA.  Onu(uTHas
Mukpogaopa. Puzocdepa. AcconmatuBHas azotpukcauus. Mukopuza. KinyoeHpkoBbIE
OakTepun — CUMOUOHTHI 0000BBIX. Posib akTHHOMHUIIETOB. DnudurtHas MuKpodopa
pactenuid. GUTONATOr€HHBIE MUKPOOPTaHU3MBL.

B3auMOOTHOIIEHUS MUKPOOPTaHW3MOB C  YEJOBEKOM U KUBOTHBIMH.
HopmanbHast mukpodaopa yeiaoBeka M KUBOTHBIX. JHAUEHUE MHUKPO(DIOpHI B KU3HU
yenoBeka. JlucOakTepros u ero npeaynpexacHue. MUKpoopraHu3Mbl, aTOTEHHBIE JIS
4esioBeKa, JKMBOTHBIX M PACTEHUM, M (PAKTOpPhl HUX BUPYJICHTHOCTH: HBA3UBHOCTb,
arpecCUBHOCTb, TOKCHUTeHHOCTh. MHbpekums. Ummynutet. [Ipodunaktuka u Tepamnus
MH(DEKIMOHHBIX 3200JIEBAHMIA.

METABOJIN3M ITPOKAPUOT

XUMHUYECKMI COCTaB MPOKAPUOTHOW KIEeTKU. [IumieBble mOTpeOHOCTH
MpokapuoT. ICTOUHUKY OMOT€HHBIX 3JIEMEHTOB. DaKkTOphI pocTa.

MexaHu3M NOCTYIUJIEHUS MUTATENIbHBIX BEIIECTB B OAKTEPUAIBbHYIO KIIETKY:
naccuBHas 1uddysusi, odneryennas 1udPys3us, akTUBHBIA TPAHCTIOPT.

Tunel nuTanus npokapuor. ABtoTpodus (dororpodus u xemorpodus),
retepotpodusi. Aykcorpodsl. CanpoduThl U mapa3uThl.

bruoxumuueckrne OCHOBBI U YPOBHU peryssauuu Mmeradonuzma. KoHCTUTyTHBHBIE
U uHAynuoensHble pepmenThl. Perymsiuus cunre3a gpepmenToB. Penpeccusi KOHEUHBIM
OpOAYKTOM U KaTraboJauTHas pemnpeccus. Perynsuus akTUBHOCTH (PEPMEHTOB.
Annocrepudeckue 6enku. IHPexTopHbIe CBONCTBA META0OIUTOB.



Karabomm3m mnpokapuor. CrocoObl oOecrniedueHus] dHEprueid. DK30TeHHBbIC U
SHJOTECHHBbIE OKHUCJISIEMBIE CyOCTpaThl. [Tepenocunku AIIEKTPOHOB "
ANEKTPOHTpaHCHOpTHBIE cucTeMbl. Poins AT®, Tuner pochopunupoBanus.

[Ipoueccol Oposkenus. OmpeneneHue NOHATHS «OpoxkeHue». JIByxda3HoCTb
Opoxenusi. [lyTu mpeBpalieHusi TIOKO3bl B MHUPOBUHOTPATHYIO KHUCJIOTY B KIIETKE
OakTepuil: TIUKOIN3, cxema DHTHepa-JyaopoBa, neHrozodocdarusiit myth. ['omo- u
rerepoepMEeHTaTUBHOE MOJIOYHOKHUCIIOE OpoXKeHne. XapaKTepUCTUKa MOJIOYHOKHUCITBIX
Oaktepuil. IIpou3BOACTBO MOJIOYHOKHUCIBIX MPOAYKTOB. CHuUpTOBOE OpOKEHHE.
[IpomblliuieHHBIE ~ TPOM3BOJACTBA:  BUHOJENINME, IUBOBAapeHUE,  XJeOoIeueHue,
MIPOU3BOJCTBO COUPTA. MACIAHOKHCIIOE OpoXeHue. XapaKTepUCTUKA MACISTHOKUCIIBIX
OaxTepuit. [IponroHoBOKHUCIIOE, allETOHOOYTUIIOBOE U IPYTHE BUJIbI OPOKEHHUSL.

AspobHoe npixanue. @opMbl y4acTUs MOJEKYISIPHOTO KUCIOPOJa B OKHCICHUH
pasHeix cyOctparoB. [lodHoe u HemonHOe okucieHue cyocTtpara. Ponp 1ukia
TPUKAPOOHOBBIX KUCIOT. MUKpPOOpPraHU3MBbI, OCYIIECTBISIONINE a3POOHOE OKHCICHHE
O€NKOB, YIJIEBOJOB, YIJIEBOJAOPOJOB W JIp. MHOTOYTJIEPOJHBIX BEIIECTB. A3poOHOE
OKHCJICHHME HEOPTaHMYECKUX CyOCTPaTOB: BOCCTAHOBJICHHBIX COCMHEHUN CEpbl, a30Ta,
’Kelle3a, MOJIEKYJISIPHOTO BOJOPO/ia U JIp. XeMOJIUTOABTOTPOBHbBIE OAKTEPUHU.

AHaspobHOe abixaHue. [IOHOpBI M aKUENTOphbl 3JEKTPOHOB, HCIIOJIb3yEMBbIE
pa3HbBIMM MHUKPOOpraHM3MaMu IIpd aHAa’pPOOHOM JIbIXaHUU. MUKPOOPraHU3MBI,
BOCCTAHABJIMBAIOIIME HUTPAThl W JAPYTHE COEAMHEHHUS a30Ta. JIMCCUMUIISIMOHHAS
HuTparpenykuus u qeHutpudukanusa. Cynbdar- 1 cepyBoCTaHABIMBAIOIINE OAKTEPUU.
HuccumunsuuonHas — cyiabdarpenykuua. MeraHooOpasyromue — OakTepuu,  UX
ocobenHoctr. (OOpa3oBaHMEe MeTaHa W3 YIJIEKUCIOTHI W JAPYTUX COEAMHEHHI.
AlleTOoreHHble OaKTepuH, UCIOJB3YIOIINE YTIIIEKUCIOTY KaK aKIENTOp 3JIEKTPOHOB.

bakrepuanbubiii porocunTes. lIpuHIMINAIBHOE OTIAMYME €ro 0T (OTOCUHTE3A
pactenuii. CocTaB, opranuzanusi 1 QyHKUUU (POTOCHHTETHUYECKOIrO arapaTa pa3HbIX
MHKpOOpranu3moB. [IurmenTtel © ux Jjokamms3auusa. JlOHOpPBI  DJIEKTPOHOB.
®oToAUTOABTOTPOPBL.  POTOOPraHOABTOTPO(BI.  DIEKTPOHHO-TPHCIIOPTHAS  II€Mb.
OKcHUreHHbIN 1 aHOKCUT€HHBIN TUTIBI (JOTOCUHTE3A.

3HaueHue pazIUYHbIX CIIOCOOOB MOJIYUYEHHUS SHEPTUH B 3BOIIOIUH IPOKAPUOT.

Anabomu3M mpokapuoT. CHHTE3 OCHOBHBIX OHOIOJIMMEPOB: HYKJIECHHOBBIX
KHCJIOT, OETIKOB, JINMUOB, YTIEBOIO0B.

YYACTHUE MUKPOOPT'AHU3MOB B I[TPOLIECCAX TPAHCPOPMAILIMA
OCHOBHbBIX BUOI'EHHBIX 3JIEMEHTOB

3HaueHHEe MUKPOOPIaHU3MOB B T€O0JOTMYECKUX Ipolieccax: B (HOPMUPOBAHUU
KODBI, BHIBETPUBAHUH, BbIIIEIAYMBAHUN FOPHBIX MTOPOJ, PyA000pa30BAHUH.

[Ipoueccsl  TpaHchopmalu — yriaepoAcojepKaliux BemecTs. Pa3znoxkeHue
LEJUTIOJIO3bl, TEMUIIEIUTIONO03bI, TUTHUHA U TeKTUHA. TpaHchopmanus yriaeBogopoioB.

[Tpomecchl Tpanchopmauu a30TCOASpKAIIMX BeMeCTB. AMMOHHU(pUKAIUS
O€JIKOB, HYKJIEHMHOBBIX KHUCJIOT M MoueBMHbl. Hutpuduxanus. [JeHutpudukanms.
buonornueckass  Qukcauus  MonekyinsgpHoro  aszora.  CBOOOJHOXHBYIIME U
cuMOMoTHUecKre a3oTdukcupyomue 0akrepun. [ umoresa XxumMusMa a3oTduKcanuu B
a30THOM OaJlaHCE KOCHUCTEM.

[Ipouieccol Tpanchopmaruu coenuHennuit GhochopoOpraHUIECKUX COCITUHEHUN
pPacTUTEIBHOTO M KMBOTHOTO omaja. TpaHcopmaiysi HEOPraHUYECKUX COETUHEHHIM

dhocdopa.
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[Ipoueccer TpaHchopMaIu COEMHECHUN CEepBL. Munepanusanus
cepocojiepkainx opranndeckux BemiectB. Cynbhodukcanus u aecyinbPodurcarms.
[Ipouieccsl TpaHchopMaluu COEAMHEHUH JKele3a.

MUKPO®JIOPA BO31Y XA, BOJbI, [TOYBbBI

Yyactue  MHUKpOOPraHu3mMoB B  (OPMHUPOBAHMM  COCTaBa  aTMOCQEpHI.
Mukpodnopa Bo3yxa. CaHUTapHOE COCTOSIHUE BO3/1yXa MOMEIIEHUH.

Muxkpodaopa Boabl. Boga npupoIHbIX HCTOYHUKOB. PoJIb MUKpOOpPraHU3MOB B
poleccax CaMOOYUIIEHUs BOAoeMOB. OXpaHa M HCIOJIb30BaHUE BOAHBIX PECYPCOB B
Poccuiickoit ®@eneparuu. CaHUTapHBIE ITOKa3aTelaud NMUThEBOM BOAbl. COBpeMEHHas
CUCTEMA OYMCTKH BOJIbI HA BOJJOIIPOBOAHBIX CTAHIUSX.

YcnoBuss 0oOWTaHHS MHMKPOOPTaHM3MOB B TMouBe. [loUBEeHHBIE MHUKpPOOHBIE
cooOlI1IeCTBa. Ctpyktypa  MHKpOOOIIEHO3a, YUCJIEHHOCTh u JTUHAMHKA
MUKPOOPraHU3MOB PA3JIUYHBIX TUIIOB MOYB. BiMsiHUE arpoOTEXHUYECKUX MEPONPUSITUN
Ha MUKPO(DIIOpY MOYBHI (BCHAIIKA, METHOPALIMS, XUMHU3AIIHS).

OBIIIAA BUPYCOJIOI'UA

Kpatkue cBenenusi 06 oTkpbiTuu BupycoB. Onpenenenusi Bupyca. Jse dhopmbl
CYIIECTBOBAHMS ~ BHUPYCOB:  BHUpPYC  TOKOSIIMIiCS ~ (BUpPyCHass  dYacTulla) W
BHYTPUKJIETOUHBI KOMIUIEKC "BUpyc — KieTka". CreruanbHble METOJbI BBIACICHUS U
u3ydeHusi BHUpycoB. JlabopaTtopHbie S>KMBOTHBIE W PACTEHUS, HCIIOJIb3yeMbIe B
BHPYCOJIOTUYECKUX UCCEA0BaHUAX. KyIbTUBUPOBaHME BUPYCOB JKUBOTHBIX B KYPUHBIX
sMOpuoHax. lcrnonb3oBaHWe KyJnbTyp KJIETOK W TKAaHEW HJIs W3Y4EHUSI BHUPYCOB
KUBOTHBIX.

CrpykTypa BUPYCHBIX YacTHII: CEpJILIEBUHA BUPYCa U KarlCuJ (HyKJICOKaICHU/IbI),
000JIOYKH BUPHUOHOB U UX MPOUCXOXkKIEHUE. TUIBI CUMMETPUN BUPYCOB (KyOMUYECKHA,
COUpaJIbHbIM, cMewmaHHblil). ChnupanbHble BUPYChl  (IPUHLMIOBL  CIHPAIBLHOM
CUMMETpUHM, BHpyC TabauHod wmo3auku). Cdepuyeckue BUPYCHI, MNPUHLMUIIBI
MKOCA3IpUUIECKON cuMMeTprr. CTPOCHHE HEKOTOPBIX CI0KHBIX BUPYCOB.

B3anmonenicTBue BUPYCOB C KJIETKOW-X03sMHOM. Cucrtema "BUpyc — KieTka'.
JIBe (hopmbl B3aUMOICHCTBUS BUPYCaA C KJIETKOMW: MPOAYKTUBHAS U MHTETPATUBHAS.

OO6mast cxema peruiikaiy BupycoB. CTaauu peruiMKaiid BUPYCOB: aacopOIus
(peuenTopsl BUPYCOB), IPOHUKHOBEHUE, JEIPOTEMHU3AIINS BUPYCHOM YaCTUIIbI, CHHTE3
MPEANIECTBEHHUKOB BUPYCHBIX HYKJICHMHOBBIX KHCIOT M O€JIKOB, cOOpKa BHPHUOHOB,
BBIXOJ] BUPYCHBIX YaCTHI[ U3 KIETKH.

Bupycel kak O00JI€3HETBOpPHBIC areHThl W KaK MOJEIN B MOJICKYJISIPHO-
OMOJIOTUYECKUX HCclieoBaHUAX. CBSA3b BUPYCOJIOTMU C JAPYTHUMH OHOJIOTMYECKUMU
HayKaMHd. JloCTHKEHUS U TEPCIEKTUBBI PA3BUTHSI COBPEMEHHON BUPYCOJIOTHH.

6. MeTroquueckue MaTepuaJIibl /I 00Yy4AKOIIMXCH 110 OCBOCHHMIO JUCHHUILINHBI

6.1. CamocrosiTesibHasi paboTa 00y4alouuxcs 1mo JMCUuIUInHe (MOIYJII0)

No Paznen (Tema)
/1 JUCIUTIIUHBI 3ananue Hacet Dopma KouTpost
1. Bgenenue. 1). Mup MUKpPOOPTaHU3MOB, 2 Ompoc Ha
[Ipenmert, 3amaum oOIIME TPU3HAKU U pa3HOOOpa3He. J1a00paTOPHOM
u MeTOonbl 2). 3HaueHHe MUKPOOOB B 3aHATHH,
MUKPOOHOJIOTUHA  HAPOJIHOM XO3SICTBE U MEIUIIHE 3a4€T
(TmOJIOXKUTENBHOE U
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OTPHUIIATEIILHOE).

Kparknii
UCTOPUYECKUI
OYEpPK Pa3BUTHUA
MUKpPOOHOIIOTUH

1). AaToHMit BaH JIeBEeHTyK —
«OTeI» MUKPOOUOJIOTHH.
N300peTeHne MUKpOCKOIIA.

2). OCHOBHBIE OTKPBITUS B 00JaCTH
MUKpOOUooruu, cueianusie JI.
[TacTepom.

3). C.H.Bunorpazackuii —
OCHOBOIIOJIOKHUK ITOYBEHHOU
MUKpPOOHOJIOTHH.

4). OCHOBHbIE HaAIPABIICHUS
Pa3BUTHS COBPEMEHHOU
MUKPOOUOJIOTHH.

Onpoc Ha
J1a60paTOPHOM
3aHSITHH,

3a4€T

CrpykrypHas
OopraHu3alus
KJIETKHU
IPOKAPUOTHYECK
Oro TUIa

Cucremaruka
MPOKAPUOT

Pocr,
Pa3MHOXEHUE U
KYJIbTUBUPOBAHU
€ MPOKapUoOT

1). Knaccuduxkanus 6akrepuit mo
CTPYKTYPE U XUMHUECKOMY
COCTAaBY KJIETOYHBIX CTEHOK
(Muray).

2). Uzyuenue mopdonorunyeckux
rpynn OakTepuil Ha MaTepuae
AIICKTUBHBIX U YUCTHIX KYIBTYP
MHUKPOOPTaHU3MOB.

3). BolsiBnieHue Karicyn
OaKTepuaIbHBIX KIETOK METOIOM
HEraTUBHOTO KOHTPACTHPOBAHHUS.

1). AKTHHOMHUIIETHI: OCOOCHHOCTHU
CTPYKTYpHOU OpraHu3alllu,
CHCTEMAaTHKa, bu3n0II0TrO-
OMOXMMHUYECKHE CBOWCTBA, POJb B
pupose, MPaKTUYECKOE
HCIIOJIb30BAHHUE.

2). ®otoTpodHbIE OakTepuu:
CHCTEMAaTHKa, OMOJIOTHYECKHUE
CBONMCTBA, paCIpOCTPAaHECHHE B
MIPUPOJIC U 3HAYCHUE.
3). ApxeOaxkrepumu.
apxeOakTepuii  OT
XapakTepucTuKa
apxeOaKTepHil.

Otnnune
syOaKTepuil.
rpynmn

1). Obmiast xapakTepucTUKa pocTa
U pasMHOXKEHUS OakTepuil U
OaKTepUaTbHBIX ITOMYIISIIHN.

2). Ocobennoctu pocTa
OakTepuaIbHBIX  TOMYJSAIUNA B
CUCTEMaxX OTKPBITOTO W 3aKPBITOTO
THUTIA.

3). Knaccudukaiusa nurareabHbIX

12

Ompoc Ha
71a60paTOPHOM
3aHITHH, OTYET IO
1a060paTOpHBIM
paboTam.

3a4€T

Omnpoc Ha
nabopaTopHOM
3aHSITHH,

3a4€T

Onpoc Ha
nabopaTopHOM
3aHSITHH,

3a4€T
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cpel 10 Ha3HAuCHHIO
4). [puHIHTTEL HOTyYCHHS
HaKOTIUTEIbHBIX KYJIBTYP
Pa3IMYHBIX JKOJIOTUYECKUX TPYIIT
OaxkTepuil.

6. I'eneruxa 1) OcHOBHBIE TUIIBI U3MEHUYHUBOCTH Ompoc Ha

MPOKapUOT OakTepwuii: MonuduKaImy, 1a00paTOpHOM

MyTallid U PEKOMOWHAIINKM TECHOB 3aHSITHH,
(TparchopMalus, TPAHCIYKIHS W 3a9ET
pexoMOMHanus B npouecce
KOHBIOTAIIUHN ).
2). BrexpoMocomHbIe
TeHEeTUYECKHUE AIIEMEHTBI
(mmasMunpl, WX  THUMBI), HUX
3HAYCHUE.

7. llpokapuorsl u 1). Bnausaue d¢usnueckux Ompoc Ha
OKpYyKaromas XUMUYECKUX (PAKTOPOB cpeibl Ha nabopaTopHOM
cpena OakTepuu. 3aKOH TOJEPAHTHOCTHU 3aHSITHH,

[endopara. 3a4€T
2). Poct MHMKpPOOpPraHu3MOB B
3aBUCUMOCTH OT TEMIIepaTypBhl.
[lcuxpoduisl, Me30(]HIIbI,
TEPMO(UIIBI. Hcnonp3oBanue
BBICOKHX TEeMIIepaTyp TUIS
CTEpUIN3AIIIH.

3). OTHOIIEHNE MUKPOOPTaHU3MOB
K MOJICKYJISIPHOMY KHCTIOPOIY

4). AHTHOMOTHKH.
AHTHOMOTUKOPE3UCTEHTHOCTD
OaxkTepwuii.

8.  Merabonuzm 1). Paznuunbie TUTIBI OpOXKEHUS Y Ompoc Ha

IPOKApUOT npokapuoT. CylIHOCTH mpoliecca, 1ab0paTopHOM
BO30YyIUTENH, MPaKTUICCKOEC 3aHSITHH,
3HA4YCHUE. 3a4€T
2). CpaBHuTeNbHAs
XapaKTepUCTUKA OKCUTCHHOTO U
QHOKCUT€HHOTO THTIOB
¢dotocuHTE3A.

3). Paznuunblie MEXaHU3MBbI
peryisiuuu MeTabonu3Ma
MIPOKAPHOT.

9. VYuacrtue 1). XemomuroTpodHbie OakTepuu. Ompoc Ha
MHUKPOOpPTaHu3Mo MexaHu3m OKHUCJICHUS nabopaTopHOM
B B TIpolieccax HEOPraHUYECKUX BEIIECTB 3aHSITHH,
TpaHChOpPMAIMK  XEMOJIUTOTPODHBIMU OAKTEPUSIMHU. 3a4€T
XUMHUYECKUX 2). Onmucatp ydyactue
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AJIEMEHTOB MHUKPOOPTraHU3MOB B KPYyTOBOPOTAX
yIIepoaa, a3oTa, Cepbl, KeJe3a.
[IpencTaBuTh B BUAE CXEM C
yYKa3aHUEM Ha3BaHUU IIPOLECCOB U
UX BO30yIUTENEH.

10. Muxkpoduiopa )ITpoBectu canutapHo- 6  Ompoc Ha
BO31yXa, BOJbI, OMOJOTHYCCKHMA aHaJIu3 1a00paTOpHOM
TIOYBBI €CTECTBEHHOIO MECTOOOUTAHUS 3aHSITUH, OTYET MO

MUKPOOPTaHU3MOB. 71a00paTOPHBIM
paboram.
3a4éT

8. OcHOBBI 1). Onucarp ocobennoctu 4  Ompoc Ha
BUPYCOJIOTUU XUMHUYECKOTO cocTaBa u nabopaTopHOM

CTPYKTYpHOU OpraHu3aluu 3aHSITHH,
BUPHUOHOB. 3a4€T

2). Oxapakrepu3oBaTh CHEUDUKY
B3aMMOJICHCTBUS  BHUPYCOB C
KJIETKOM-XO35MHOM,  TMPEACTaBUTH
O0IIyI0 CXeMy PEnpOoayKTUBHOTO
IIMKJIa BHUPYCOB.

6.2. TemaTuka 1 3a1aHUA U1 NPAKTHYECKUX 3aHATHI
6.3. TemaTnka 1 3agaHuA /151 JTA00PATOPHBIX 3aHATHI

Tema: BBenenne. MukpoOuoioruieckasi J1abopaTopusi ¥ NpaBuiia padboTbl B Heil.
Inan:
1.1. MeTop1 MUKPOOHOJIOTMYECKOTO UCCIICTIOBAHUS.
1.2. O6opynoBaHrue MUKpOOHOIOTUYECKOHN JTab0paTOpUH, MOATOTOBKA paboyero
MecTa.
1.3. MeToasl cTepunn3aluu: crnocoObl, annaparypa, noAroToBKa 1adopaTopHOH
MOCY/Ibl M MUTATENbHBIX CPEA ISl CTEPUITU3ALINH.

Tema: MeTOABI MUKPOCKONNYECKOT0 U3YYEHHSI MUKPOOPTaHU3MOB
Inhan:

2.1. Mukpockonusi B CBETOBOM ToJie (IPUHLIMIIBI TOJYYEHHUS YBEIIMUYEHHOTO
U300pKEHUS] MUKPOCKOTTMYECKUX 0OBEKTOB B ONITHYECKOM MHKPOCKOTIE.
yCcTpoicTBO Mukpockorna MBP-1; paboTa ¢ ocBeTuTeneM; ycTaHOBKA CBETA I10
Kenepy; pabota ¢ UMMEPCHOHHOW CHCTEMOW MUKPOCKOIIA).

2.2. CneunanbHble METOJIbI MUKPOCKOMUPOBAaHUS (MUKPOCKOIHUS B TEMHOM TIOJIE,
MeTo (a3oBOTO KOHTPACTA, TIOMHUHECIICHTHAS U SJIEKTPOHHAs
MUKPOCKOTIHSA).

Tema: IlpuroroB/jieHre NPUKN3HEHHBIX 0AKTEePHUAIbLHBIX MUKPOIIPENapaToB.
IThan:
3.1. IlpuroroBieHre NPUKU3HEHHBIX MUKPOITPENAPATOB METOIOM
«pa3aaBJICHHOW KaIUIH.
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3.2. IlpuroToBiieHHE MPUKU3HEHHBIX MUKPOIIPENAPATOB METOAOM «BUCSIUEH»
KaIuIu.

Tema: IlpuroroBjieHne MUKPONIPENAPATOB U H3MepPeHNE BeJIMYNHbI
MHKPOOPraHU3MOB € IOMOIIbIO OKYJISIP-MUKPOMETPA.
IThan:

4.1. IlpuroToBieHne GUKCUPOBAHHBIX U OKPAIIEHHBIX MUKPOIIPENapaToB
(M3roToBiIeHUE Ma3Ka, CIIOCOOBI (puKcaIuu, Hanboiee pacIpoOCTPaHCHHbBIC
KPAaCHUTEJIN, TEXHUKA ITPOCTON OKPACKH).

4.2. OnpeneneHue MEHbI ISJICHUs OKYJIIP-MHUKPOMETPa C TOMOIIbI0 00BEKTUBHOTO
MUKPOMETpPA MPU UCTI0JIb30BAHUH PA3TUUYHBIX 00OHEKTHUBOB.

4.3. VI3aMepeHne BeIUYMHBI OAKTEPUATIbHBIX KJIETOK C MOMOIIBIO OKYJISIp-
MHKpPOMETpA.

Tema: Mopdoaorus 6axkrepuii. [luarnoctuueckne MeToAbl OKPACKH.
Inan:

5.1. lnarHOCTUYECKHE METO/Ibl OKPACKH, IIETU UX UCIIOJIH30BAHMUS.
5.2. CTpoeHHE U XMMHUYECKUM COCTAB KJIETOYHBIX CTEHOK I'PaMIIOJI0KUTEIbHBIX U
rpaMOTPUIIATEIBHBIX OaKTEPHi.

5.3. Knaccudukarus 6akTepuii Mo CTpyKType 1 XUMUYECKOMY COCTaBY
KJIETOYHBIX CTeHOK (Muray).

5.4. MexaHu3M | 3Tarbl OKpacku Oakrepuit mo meroay ['pama.

Tema: Mopdoaorus 6akrepuii. IuddepeHnuaiabHbie METOIbI OKPACKH.
Inan:

6.1. M3ydyenre MOphoIOrHuecKuX rpymi 0akTepuil Ha MaTepHralie FIEKTUBHBIX U
YUCTBIX KYJIBTYP MUKPOOPTaHU3MOB.

6.2. BoisiBiieHuE KarcyJs 0aKTepHalbHBIX KIETOK METOJOM HETaTUBHOIO
KOHTPACTUPOBAHUSI.

6.3. Iuddepennuansuas okpacka sHaocnop y 6axkrepuil. Meton Ilemikona.

Tema: Mopdoaorus 6axkrepuii. IuddepeHnuajabHbie METOAbI OKPACKH.
IInan:
7.1. BkroueHHs: IpOKapUOTUYECKUX KIIETOK. XUMUYECKask IPUPO/Ia 3alIaCHBIX
BEILIECTB B KJIIETKAX MUKPOOPTaHU3MOB.
7.2. Obnapy>xenue rpanyi noiudocdara.
7.3. ObHapyXeHHE TTTMKOTeHA U TPaHyJIe3bl.
7.4. OOHapyKeHHE BKIIOYECHUHN KUPOBON TIPUPOJIBI.

Tema: KosinyecTBeHHbIN Y4ET MUKPO(JIOPHI B €CTECTBEHHBIX MeCTaX O0UTAHMS.
IThan:

8.1. KonnyecTBeHHBIN YUET MUKPOQIIOPHI BO3TyXa METOJIOM CEI€MEHTAIIUH.

8.2. buonornyeckue U CAaHUTAPHO-TUTUEHNYECKUE TTOKA3aTEIN YUCTOTHI BOJIBI.

8.3. KonnuecTBeHHbIN YUET MUKPO(IOPHI TOYBBI METOJOM MPEAETbHBIX
pa3BeneHur o BUHOrpaackomy.

8.4. Omnpeenenue copep>kaHusi CBOOOTHOKUBYIIHNX a30T(HUKCATOPOB B TTOYBE.

6.4. MeToauueckne peKoOMeHIAIUM /1JIsl BLINOJITHEHHUS] KYPCOBBIX padoT
(MpoeKTOoB)
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7. IlepeyeHb OCHOBHOI U 10NOJTHUTEJIbHOM JIUTEPATypPbl, HEOOXOAUMOM IS
OCBOCHUS JUCHUIIIMHBI

@) OCHOBHASL:

1. I'yceB M. B. Mukpobuosnorusi: YueOHUK I CTYI. OHOJI. CreIuaaibHOCTEH BY30B /
M.B.I'yceB, JI.LA.MuneeBa. — 4-¢ wusn., crep. — M.: H3marenbCkuii UEHTP
«Axanemus», 2003. — 464 c.

2. HetrpycoB A. 1. MukpoOuosorus : yueOHUK JJis CTY]I. BBICII. yueO. 3aBeieHul / A.
N. Herpycos, 1. b. KotoBa. — M.: M3gatenbckuil neHTp «Axaaemus», 2006. — 352
C.

3. Herpycos A.U., EropoBa M.A. u np. [Ipaktukym no mukpoOuonoruu: Y. nmocodue
s ctyneatoB BY3o0B. — M.: U3a. nentp «Akagemusi», 2005. — 608 c.

4. HerpycoB A. N. OO6mas MHKpOOHOJOTHS : y4eOHUK [JIsI CTYJ. BBICHI. yueo.
saBeaennii / A. W. HerpycoB, W.b. KotoBa. — M.: W3ngatenbCkuii LEHTP
«Axkamemus», 2007. — 288 c.

5. Tenmnep E. 3. [Ipaktukym no mMukpoouosnoruu: YueOHoe nocooue ais By3oB / E. 3.
Tennep, B. K. [llunsHukosa, I'. U. [lepesep3ea; Ilox pen. B. K. [lIunsHu-k0BOM. —
5-e u3x., nepepad. u gom. — M.: [poda, 2004. — 256 c.

0). dononHumenvHas

6. Atiac Mo MEIUIIMHCKOW MUKPOOHMOJIOTHUH, BUPYCOJIOTUU U UMMYHOJIOTHU. Y4eOHOe
nocobue sl CTYACHTOB MeAUIMHCKUX BY30B. / [Ton pemaknueit A.A.BopoOreBa u
A.C.beikoBa. — M.: Meaunuackoe nHhopMaloHHoe arenrcTso, 2003. — 236 c.

7. Bupyconorus: B 3-x 1. /Ilog pen. b. ®unnca, /1. Haitna. — M.: Mup, 1989. — T. 1. —
492 c.

8. Bupyconorus: B 3-x 1. /Ilox pen. b. ®unaca, J. Haiina. — M.: Mup, 1989. — T. 2. —
496 c.

9. Bupyconorusi: B 3-x 1. /Ilox pen. b. ®unaca, [. Haiina. — M.: Mup, 1989. T. 3. —
452 c.

10.I'panoBa H.b. u np. JlabopaTopHbIil MPAaKTUKYyM MO OOUIEH MHKpOOMONOruu. —M.:
HeJIu npunt, 2001. — 131 c.

11.I'pomoB B.JI. Ctpoenue Gakrepuii: Yueb. [locobue. — JI.: M3n-Bo Jlenunrp. yH-Ta,
1985.-190 c.

12.I'pomoB B.JI., TlaBmenko I'.B. Oxomorust Oakrepuii: Yueb. mocobue. - JI.: M3a-Bo
JlenuHrp. yn-ta, 1989. — 246 c.

13.3aBap3un I'.A., Komorunoa H.H. Bsemenue B  NpHUPOIOBEAUYECKYIO
MuKpobOuosoruto. — M., 2001.

14.3unuenko A. W., [lapyns JI. A. OCHOBbI MOJEKYJISpHON OHMOJOTMU BUPYCOB U
AHTUBUPYCHOU Tepanuu. — MuHCK: «Bpimenmas mxkomna», 2005.

15.KpacunsaukoB A.Il., PomanoBckas T.P. MuxkpoOUOJOTHUECKUNA  CJIOBAph-
CIIPAaBOYHUK. 2-€ W3/., 10T. U mepepad. — MuHck: «Acapy, 1999. — 400 c.

16.JIabunckas JI.C. Mukpobuonorus ¢ TEXHUKOHM  MHUKPOOMOJOTMYECKHX
uccienoBanuii. — M.: Meagumuna, 1978.-392c¢.

17.JIyxomckast K.A. MukpoOuonorusi ¢ ocHoBamu Bupycosiorun. — M.: TIpocBemienue,
1987. — 192c. MeTtoapl BUPYCOJOTHUN U MOJIEKYJIsipHOU Onosoruu. — M.: Mup, 1972.
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18.Metozsr o6mieit 6akTepuonoruu: B3-x 1. [lep. ¢ anr. (Ilox pen. ®. I'epxapara u ap)
— M.: Mup,1983.

19.0npenenutens 6akrepuit bepmku. B 2-x T.: Ilep. ¢ anr. (Ilox pen. JIx. Xomxkra,
H. Kpura, I1. Cuura, Ix. Creitnu, C. Yunssamca. — M.: Mup, 1997.

20.ITuneBuy A. B. Mukpoobuosorus. buonorus npokapuoros: YueOHuk. B 3 1. 2-e uzn.
— CI16.: Uzn-Bo C.-Iletep6. yu-Ta, 2007. — 352c.

21.ITo3nees O.K. Menununackas mukpoouosorus. — M.: [D0TAP-men., 2000. — 173 c.

22.PyKOBOJICTBO K MIPAKTUYECKUM 3aHATUIM IO MUKpoOuosoruu; Yuebd. nocobue / Ilog
pen. H. C. EropoBa. — 3-e u3a., nepepad. u gon. — M.: Uza-so MI'Y, 1995. — 224 c:
Ul

8. [lepeuennb pecypcoB HHPOPMALMOHHO-TEJTEKOMMYHUKAIIMOHHOM CeTH
«HTEpHET», HEOOXOTUMBIX /1JI51 OCBOEHUS TUCIMIINHBI

23.http://microbiology.ucoz.org/index/morfologija_mikroorganizmov Cait
MuxkpoOuomnorus

24 http://medbiol.ru/medbiol/microbiol/00000912.htm Caiit buonorus u meauiuna,
paznen MuxkpoOuosnorus

25.meditsina@mtu-net.ru  YKypnan MonekynsipHasi TeHeTUKa, MUKPOOUOJIOTHS U
BUPYCOJIOTHS

26. meditsina@mtu-net.ru Xypnan Bonpocsl Bupyconoruu

InekmpoHHble OUOIUOMEUHbLE CUCTEMbL!
1. OBC YuuBepcurerckas 0ubanoTeka oHjaiH - http://biblioclub.ru
2. 9BC «JIanp» https://e.Janbook.com
3. ObC «ZNANIUM.COM)» http://znanium.com

9. Onucanue MaTepuaJIbLHO-TEXHNYECKOH 0a3bl, HEOOXOIUMOM JJI1 OCYLIeCTBIEHUS
00pa30BaTeJILHOIO MpoIecca Mo JUCHUILIHHE

Aynuropus ajis
MIPOBEJCHUS 3aHATHH
JIEKIIMOHHOTO THIIA,
CEeMHMHapCKOTO THIIA,
TPYIIOBBIX U
WHJIMBHIYaJIbHBIX
KOHCYJIbTAIlUH, TEKYIIETO
KOHTPOJIS U
IIPOMEXKYTOUYHOHN
aTTecTaluu

Kopmyc E, ayn.211

CreranmsupoBaHHas MeOelb; pabodee MecTo
NPErnoJaBaTelis; MyJIbTHMEIUHHBIA TPOEKTOD;
NepPCOHANBHBIN KOMIBIOTEP; J0CKA MEJIOBast

Windows XP no nunensuu OEM
Software (moctammk OOO
«CucTeMHBII UHTETPa-TOPY,
norosop Ne 22 'K ot 16.12.2016
r.); CBOOOTHO pactpocTpaHseMoe
porpaMMHOe o0ecIiedcHuE:
LibreOffice (tun nmunensnn - GNU
LGPL v3+)

JlabopaTopus
MHUKPOCKOIINPOBAHUS
Kopnyc E, ayn.115

16 mecT (8 MaboOpaTOPHBIX CTOJNOB U 16 YUeHHYECKUX
CTYJbEB); TaOHIIBI; SKpaH, IEPECHOCHOM MPOEKTOP,
HOYTOYK.

O0opynoBaHue U MPUOOPBI; TEPMOCTATHI,
CyX0KapoBOH mKad, XOJOAUIBHUKH, MUKPOCKOIIBI
Y4EHHYECKHE, MUKPOCKOIIBI Bruomen-3, MUKpoCKom
Mukmen- 1, GHHOKYJISIpHBIC JTYITbI, OCBETHTEIH,
PHOOPHI [ YIIbTPAMUKPOGHIBTPALIMH, HEHTPUBYTH,
BEChI aHATUTHYECKHE, HJIEKTPUIECKUE TUTUTKH,
BOJISIHBIE OaHH, TEPMOMETPHI,

PacxoaHble MaTepuaIbl: KOHLCHTPATHI TUTATEIBHBIX
cpea, XUMUYECKUE PCAKTUBBI, KPACUTEIIN IJIsd
MHKPOOPIaHH3MOB, JJabopaTopHas oCyAa M JIp.

CHeL[I/IaJ'IBHOG JIMIECH3UOHHOC
nporpaMMHOC obecrnieueHue He
HCHOJIB3YCTCA
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CamocTtosgTeabHas
pabora
oOyyaromuxcs

Kopmyc b1,
202
ITomemenune s
CaMOCTOSITEIILHOM
paboThI
oOygaromuxcs
(37eKTPOHHBIN
YUTAJTBHBIN 3a11)

ayn.

Creuranu3upoBaHHas MeOeb;
pabounme  Mecra, OCHAICHHEIC
KOMITBIOTEPHON TEXHUKOM C
BO3MOJKHOCTBIO IOJKIIIOYEHHS K

CCTHU «I/IHTepHeT» u obecrieueHruEM

JOCTyTIa B NIEKTPOHHYIO
HHPOPMALTMOHHO-

obpazoBatenmsHyl0 cpeny KI'Y;
nemoHcTtpannonHas LCD-manens;
MPUHTEPHI, B T.4.

OosbiieOpMaTHBIE M IIBETHOM;
ckanepbl (dopmatel A2 u A4);
web-Kamepbl; MUKPO(OHBI

Windows XP mo munensun OEM
Software (TmocTaBIIMK 000
«CHCTEeMHBIIl HHTErpaTop», TOr0BOP
Ne 22 TK o1 16.12.2016 1.);

AUBC «Mapk-SQL» (mocTaBIIuK
HITO «Mudopm-cuctema», Z0roBop
Ne 260420060420 ot 26.04.2006 1.);
LibreOffice (tunm munemsun - GNU
LGPL v3+);

Google Chrome (Tun JHWIEH3UH —
BSD);

Adobe Reader Acrobat BC (tum
JIHIEeH3uH — free)

Kopnyc E, ayn. 227
Ilomemenue s
CaMOCTOSITENNHLHOM
paboTsI
oOygaromuxcs

1. Crierani3upoBaHHas
MeOelb; paboune MecCTa,
OCHAII[EHHEIE KOMITBIOTEPHOM

TCXHUKOM C BO3MOKHOCTBIO
MOJKIIIOUeHUs1 K cetu «HHTepHeT»
u obecriedeHHeM JOCTyna B
AIIEKTPOHHYI0  HWH(OPMAIMOHHO-
oOpaszoBarensHyo cpeny KI'Y;
JI0OCKa MeJoBast

Windows Pro 8.1 (mocraBimk OO0
Codr-naiir  IIpoekTbl,  mOTOBOD
Ne50155/51P4393 ot 12.12.2014 1.);
LibreOffice (tun nuuensun - GNU
LGPL v3+);

Google Chrome (Tun JHUIEH3UH —
BSD);

Adobe Reader Acrobat BC (tum
JULIECH3UH — free)
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