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IIporpaMmma BCTYNHMTEIbHOI0 UCTIBITAHUSA M0 CHENNATBHOCTH
«MHuxKpooOunoI0TrnsH

1. Bo3HuKkHOBEeHHE U pa3BUTHE MUKPOOHOJIOT MU

[IpenMer u 3amau MUKPOOMOJIOTHUH, €€ MECTO U POJIb B COBPEMEHHOW OHMOIOTHH.
3HaueHHEe MUKPOOPTaHW3MOB B MPHUPOJHBIX MPOLECCAX, B HAPOJHOM XO3AKCTBE U
3JIpaBOOXPAHEHUH.

Hcrtopuss mukpoOuonoruu. OTKpbBITHE MHUKPOOPraHU3MOB. 3HadueHue padot JI
[Tactepa, P. Koxa, C.H. Bunorpanckoro, /.. UBanoBckoro, M. beliepunka, A.
KimoiiBepa, A. ®nemunra. PazButne OT€UeCTBEHHOM MHKpoOMosoruu. I'JaBHbBIE
HaIlpaBJI€HUs] Pa3BUTHUS COBPEMEHHOM MHUKpOOHOJOruu. (OCHOBHBIE METOJIbI
MUKpPOOHUOJIOTMYECKUX UCCIIEA0BAHUH.

2. CucremMaTnka MUKPOOPIraHM3MOB
Mup MHUKpOOpPraHu3MOB, OOIIME MNpHU3HAKW U pa3HooOpasue. [IpokapuoTHbie U
HYKapHOTHBIE MHUKPOOPTaHU3MBbI, CXOJACTBO M OCHOBHbIE pa3zinyus. [IpuHOHUIBI
KJIacCU(PUKaMM MPOKAPUOTHBIX M 3YKAPUOTHBIX MHKpoopraHu3moB. [lpaBuna
HOMEHKJIATypbl W HJeHTU(UKauuu. MeTtonpl KiaccuUKauud Ha OCHOBE
onpenenenus nocneaoarenbHoctd 16S p PHK w JIHK-JIHK ruGpuamsaruu.
[IpumeHeHne HYKJIEMHOBBIX MHKPOYMIIOB JUIsl CUCTEMATUKH MHUKPOOPTaHU3MOB.
XapakTepucTuKa OTACNIbHBIX TPYII OaKTEepUil, apXeil U SyKapHid.

3. MopdoJiorusi, CTpoeHne U pa3BUTHE
MuKpoCcKOmUYecKrne METOJIbI M3yUYeHHsS MUKPOOpPraHU3MOB. MccienoBaHUs KUBBIX
U (UKCHUPOBaHHBIX OOBEKTOB. [IpokapuoTHbIE MUKPOOPTaHU3MBI.

OfHOKIETOYHbIE, MHOTOKJIETOUHbIE OakTepuu, pasMepsl U MOPGOJIOTHS
Oaxtepuii. CTpoeHHe, XMMHUYECKUN COCTaB W (YHKIIMU OTIEIHHBIX KOMITIOHEHTOB
keToK. CAM3UCTBIE CIIOU, S-CIIOH, KamCyJbl U 4exibl. CTPOCHHE KIETOYHBIX CTEHOK
['pam- mnonoxutenbHbix © ['pam- orpunartensHbix Oaktepuil. L-bopmbl u
MUKOILIa3Mbl. JKTYyTMKM W TIWIW, PAacCIoJOKEHWEe, OpraHU3alus, MEXaHU3M
nectBud. JBmwxkenus ckonb3smmx Gopm. Peakuuu takcuca. Kiierounas memOpana
U BHYTPUKIECTOYHBIE MEMOpaHHBIC CTPYKTYpBl. SImepHbI ammapar, prOOCOMEL.
["a30BBIC BakyoJIM, 3allaCHBIC BEIIECCTBA W JPYTHE BHYTPHKICTOYHBIC BKIIOUYCHUS.
CnocoObl pa3MHOXeHHs, TudPepeHIMpoBKa, SHIOCTOPH U IPYTHE TOKOSIIHECS
dbopmbl. OCOOEHHOCTH COCTaBa U OPraHU3AIMs KJIETOK apXeu.

OykapuoTsl. Mopdosorust APOAOKEH, MHUIETHAIBHBIX TPUOOB, MHUKpPODOPM
BOJOPOCIICH, TMPOCTEUIINX. XUMHUYECKUU COCTaB H (QYHKIUHA  OTACIBHBIX
KOMITOHEHTOB KJIETKU. [ [UKITbI pa3BUTHS U pa3MHOKEHUE.

4, KyabTuBHpOBaHME U POCT
HakonurenbHpie ¥ umcThie KyJIbTyphl. OCHOBHBIE THIIBI cpefl. KymbTuBHpOBaHHE
adpOOHBIX M aHAdPOOHBIX MHKPOOPTaHM3MOB, METOJA XaHreWTta. PocT OTmenbHBIX
MHUKPOOPTaHM3MOB WU TOIMYJISIIUAN (kynbTYD). COanaHCHpOBaHHBIH |
HecOamaHCHpOBaHHbIA  pocT. (OCHOBHBIE TIapaMeTphl pOCTa KyJIbTyp: BpeMs
TeHEpallid, VyHAeNbHAas CKOPOCTh POCTA, BBIXOJ OHMOMAcChl, HSKOHOMHUYECKUN
k0d(pummeHT. 3aKOHOMEPHOCTH pPOCTa YHUCTBIX KYyJIBTYp TMPH MEPUOAAIECKOM



BbIpaIllMBAHWH. Pocrt MHUKPOOPIraHU3MOB IIpH HCIIPCPBIBHOM KYJIBTUBHPOBAHHU.
CI/IHXpOHHI)IG KYJIbTYPHI, CITOCOOBI IMOJIYUCHUA U 3HAUCHUC.

5. JeucrBue Gpu3nYeCKUX U XUMHUYECKUX (PaKTOPOB

Paguanys, xapakrep ee n1ercTBUS Ha MUKPOOPraHu3Mbl. PDOTOpeaKkTUBALMA U TEMHOBAsS
penapanysi. PocT MHUKpOOpraHM3MOB B 3aBHCUMOCTH OT Temmeparypbl. [lcuxpodusbr,
mMe30hmIsl M TepMOGMIbl. MeXaHM3Mbl, TO3BOJAIONIME MHUKpPOOaM JKUTh TpU
AKCTpEMAJIbHBIX TemIlieparypax. bapoduibl. Y CTOWYHBOCTE MHKpPOOPTaHM3MOB K
BBICYILIMBAaHHUIO. POCT MUKPOOPraHU3MOB B 3aBHCUMOCTH OT AKTHBHOCTH BOJIBI (a W).
OcobeHHocTH 0OCMO(UIIOB ¥ Tralo(puIoB. MeXaHU3MbI YCTOMYMBOCTH K OCMOTHYECKOMY
crpeccy. OTHOIIEHHWE MHUKPOOPTraHW3MOB K MOJIEKYJSIPHOMY KHCJIOpPOIYy: a’3poObl U
aHa’poObl. Bo3MOKHBIE PUUMHBI MHTUOUPYIOLIETO JEMCTBUS KUCIOPOIHOIO CTpecca
Ha MHUKPOOPraHM3Mbl. AnuAo3bl, HelTpopmibl u ankanuduusl. Ilpupona
AHTUMHMKPOOHBIX BEIIECTB M 00JacTH MX NMpPUMEHEHHs. MyTareHsl, MEXaHU3MbI UX
JEUCTBUA U YCTOMYMUBOCTH K HUM.

6. Iuranue

OCHOBHBIE OMO3JIEMEHTBI M MHKPO3JEMEHThI, TUIbI MUTAHUS MUKPOOPTaHU3MOB.
®orotpodust u xemorpodusi, aBTOoTpodus u rerepoTpodus, IUTOTpodUuid U
opranotrpodusi. Canpodutsl 1 napazutel. [IporoTrpodsl u aykcotpodsl. PocToBbie
BemiectBa. Juddysus wu TpaHcmopr. lcnonp3oBaHME ~MHUKPOOpPraHU3MaMu
BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN M BEUIECTB, HEPACTBOPUMBIX B BOJIE€. DHIO- U
9K30UMTO3 Yy dykapuoT. CoeIWHEHHs yriaepoja M a30Ta, MCIOJIb3yEMbIE
MUKpOOpraHusmMamu.  AsoTdukcanusl. CrocoGHOCTh ~ MHUKPOOPTaHHU3MOB
HCIIOJB30BaTh pa3Hble coeauHeHUs cepbl U (docdopa. I[lorpedHOCTH B XKemese,
MarHuy U JIpyrux 3JIeMEHTax.

1. Metadoau3m
OHuepretudeckue mpouecchl. CrnocoOsl obecniedyeHuss sHeprueil. POTOCHHTE3 U
XeMocuHTe3. [lepeHOCUMKH SIEKTPOHOB U AJNEKTPOHTPAHCIIOPTHBIE CHUCTEMBI, MX
CIIOCOOHOCTH Yy  pPa3HbIX MHKPOOPTaHU3MOB. MOJOYHOKHCIOE TOMO- |
rerepopepMeHTaTUBHOE  OpO’KEHHE,  MPONMMOHOBOKHUCIOE,  MAaCISTHOKHCIIOE,
alleTOHOYTHJIOBOE, CIUPTOBOE W Jpyrue  OpoxeHws. Dopmbl  ydacTHs
MOJIEKYJISIDHOTO KHUCJIOpOJla B OKUCICHMM pa3HbIXx cyoctpatoB. [lomHoe wu
HEIOJIHOE OKHCIIeHHe. PoJib 1uKkIia TpUKapOOHOBBIX KUCIIOT M MEeHT030(h0c(haTHOTO
OKHUCJIUTENIbHOTO MuKiIa. KpaTkas XxapakTepucTuka BaXKHEUIINX MUKPOOPTAaHH3MOB,
YYacTBYIOIUX B a’pOOHOM OKHUCIEHWU OEIKOB, YTIEBOIOB, YIJIEBOJOPOIOB U
JPYTUX MHOTOYTJEPOJHBIX BEMECTB. MMUKPOOPTaHU3MBI -  METHIOTPO(PBHI.
Ceersumecst Oaktepuu. OKuUCIEHHE HEOPTaHUYECKUX COCAMHEHUN: TPYIIIbI
XEMOJHUTOTPOGHBIX OaKTepuil M OCYIIECTBISIEMblE MMU MPOIECChl. AHa’IPOOHbBIE
IbIXaHusg. JIoHOpbI W aKIEenTophl 3JIEKTPOHOB, UCIOJIb3yeMble  Pa3HbIMU
MUKpOOpraHM3MaMH  NpU  aHa’poOHOM  JbIXaHuW.  JuccumunsumoHHas
HUTparpenykuus u neautpudukanus. Cynabdar- U cepo-penykTopbl. MeTaHOTeHbl,
ux ocobeHHoctu. Anerorenbl. Ilyte  Bypa-Jlptonrmana.  ®otorpodHbie
MPOKApUOTHBIE M HYKapUOTHbIE MHUKpoopraHusMmbl. (CocTaB, oOpraHuzalus U
bynkuun ux QorocuHTe3upyromero ammapara. DorocuHTe3 ¢ BbIAEIEHUEM U 0€3



BBIJICTICHUSI MOJIEKYJIIPHOTO Kucjopoja. lcmonp3oBaHME CBETOBOM JHEPTUU
rajoapxesiMi. BHOCHHTETHUYECKHWE  TMPOIECCHl, ACCHUMIISAIMUS  YTJICKHCIIOTHI.
Pubynozobuchocdatapiii UK, acCUMWIAIUA (GopMallbeTua METHITpodaMu.
3HaueHHe [MKJIA TPUKAPOOHOBBIX  KHUCIOT W  TJIMOKCWJIATHOTO  HIYHTA.
ACCUMWISILIMOHHAS ~ HUTPATPEAyKIUs,  (HUKCAIUS  MOJEKYJIAPHOTO  a3oTa.
CBOOOHOXKMBYIIME U cUMOMOTHYECKHE a30TdukcaTopsl. IlyTH accuMumsIuu
aMMOHHUSA.  ACCUMWISILIMOHHAS CynbhaTpe yKIIHs. Cunres OCHOBHBIX
OouonoaumMepoB, OMOCHHTE3 TOP(HUPHUHOBBIX COCTUHEHHH, BTOPUYHBIE METAOOIUTHI.
bruoxuMmuyeckne OCHOBBI U YPOBHH PETYJISLMU METa0OJMU3Ma, PEryJsIus CHHTE3a
depmentoB. WHaykmus u penpeccus. Perymsmuss akTUBHOCTH (EPMEHTOB,
annocrepuueckue  gepMeHTsl U 3(PPEeKTOophl, KOBaJEHTHas MoAUDUKAIU
(bepMEeHTOB, aIcHUIaTHBIN KOHTPOJIb U SHEPTeTUUECKUMN 3apsi/l KICTKH.

8. HacaeacrBeHHOCTH U H3MEHYHBOCTD

HacnencrBenHass M HEHACHIENCTBEHHAs HW3MEHYMBOCTb, MYyTallMOHHAs IPUPOJA
u3MeHuuBocTH. YacTtora MyTaHTOB W Tunbl MyTanuid. CHOHTaHHBIM U
WHIYyIUPOBAHHBIM  MyTareHes3bl. [lonmynsimuoHHass W3MEHYMBOCTb,  CEJIEKIUSA
Pa3JIMYHBIX MYyTaHTOB. [Ipnmenenune MYyTaHTOB MHKPOOPTaHU3MOB.
Tpancpopmanys, TpaHCAYKUUsS, KOHBIOranus, PEKOMOMHAIUS WU TE€HETHYECKUUH
aHanu3 y ¢aros. [1na3mMubl, TpaHCIIO30HBI, UCIIOJIB30BAaHUE BUPYCOB U IJIa3MH]I B
reHEeTUYEeCKOW  MH)KeHepuu. PexkomMOMHaIMss y  JyKapuoT, TIOJOBOM U
[IapaCeKCYAJIbHBINA IPOLECCHI, TUTOIUIA3MAaTHYECKAS HACIEICTBEHHOCTbD.

Q. Muxkpoopranu3msl B Ipupo/ie
Yyacte MUKPOOPTraHM3MOB B OMOT€OXMMHUUYECKHX IMKJIAaX, B3aUMOCBS3b ITUKIIOB.
Ponb ¢usnonorudyeckux rpynmn MHUKPOOPTaHW3MOB B KaTajlu3e STAloB ITHKJIOB.
Benymrast pons nukima yriiepoaa, IpoAYKIUS U TECTPYKIUS B ITUKIIC OPTaHHISCKOTO
yriaepoaa, CBsI3b C IIMKIOM HEOPTaHWYECKOrO YIJIepoJa M IMKJIOM KHCIIOpOJa.
[{ukn a3oTa, TpyMmbpl OpPraHWU3MOB, YydacTBylomme B HeM. [luka cepsr:
cepobakTepun W cyibpuaorensl. Lluxm xemesa. CaMOOUYHMIIEHHE BOJOTOKOB.
OuncTHBIE COOPY)KEHHS UM MHKPOOHBIE cooOmmecTBa B HHUX. Mopckas
mukpoouosiorus. CooOIecTBa  MUKPOOPTAaHW3MOB, TPOPUUYECKHE CBS3H B
coobmiecTBax. AHa3poOHOE COOOUIECTBO Kak MOJAENIb TPOoPHUUECKUX CBsI3EH,
MEXBHUIOBOM MepeHoc Bogopoaa u ¢opmuara, cuatpodus. IlepBuunbie aHa’poObI
W BTOpPUYHBIC aHA’POOBI. DKOJIOTUS MHUKPOOPTAaHWU3MOB, (POPMUPOBAHHE COCTAaBa
atMocdepsbl. [lapHUKOBBIE Ta3bl, METAHOTEHE3, OAKTEPHAIBHBINA Ta30BBIM (DUIBTP.
Bomnass MuKpoOHMOJOTHS, 03€p0 KakKk MOJCIh BOJHOM HSKOCHUCTEMBI. I[HMKIIBI
BEIIIECTB B BojOeMax. [ eonornyeckass MUKpOOHOJIOTHSA, POJIb MHUKPOOPTAHHU3MOB B
BBIIIEJIAYMBAHAN TIOPOJT ¥ (DOPMHUPOBAHMK KOPHI BhIBeTpUBaHUA. [[uki Kampius u
KapOOHATOB, pyaooOpa3zoBanue. [louBeHHass MUKPOOHOJIOTHSA, CTPYKTYpa MOYBHI U
XapaKTepHbIE YCJIOBUSI OOMTaHUS MHUKPOOPraHM3MOB B TMO4YBE. BIaXHOCTh U
MOYBEHHBIA BO3/AYX, CBS3b MHKPOOPTaHHU3MOB C pacTeHusiMH, pusocdepa. Poib
MULIETUATbHBIX OPraHU3MOB B IIOYBE, MHUKOpH3a, TyMmycooOpa3oBaHue. Poib
MHUKpPOOPraHU3MOB B (DOPMUPOBAHUU XapaKTEPHBIX THUIIOB IOYB, CAMOOUYHUIIECHUE
nouBbl. [laneobakrepuoniorust v 3BOMIOIUS OMOCPeEpbl B TOKEMOPUH, PETUKTOBBIE
coobmectBa. DwIOreHWs] MHUKPOOPTaHW3MOB, OCHOBaHHAas Ha  M3YyYCHHH



nocienopatensHocTed 16 S pPHK, cumOuorenes.

10. Mukpoopraiu3mMbl B X031MCTBEHHOU IeITEJIbHOCTH U MeIUI[MHE
Hcnosb30BaHWE€ MUKPOOPTaHU3MOB I TIOJYYECHHUS THUIIEBBIX M KOPMOBBIX
MIPOAYKTOB, XUMHUYECKUX PEAKTHUBOB U JIEKAPCTBEHHBIX MpenapaToB. lIpumMenenne B
CEJIbCKOM XO3SIMCTBE, MPU BBINIEIAYMBAHUNA METAIUIOB U3 Py, OYMCTKE CTOKOB U
MOJTyYEHUHN TOILIVB.
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