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1. Bo3nukHOBeHHE U pa3BUTHE MUKPOOHOJIOTUH

[TpenMer ¥ 3agaun MUKpOOMOJIOIMH, €€ MECTO U POJIb B COBPEMEHHOM OMOJIOTHU.
3Ha4YeHHE MUKPOOPTraHU3MOB B IPUPOJHBIX IIPOLECCAX, B HAPOJAHOM XO3SMCTBE U
3IpaBOOXPAaHCHUMU.

Wctopuss mukpobuonoruu. OTKpbITHE MUKPOOPTaHMW3MOB. 3HaueHue pabdor JI.
[Tactepa, P. Koxa, C.H. Bunorpanckoro, [I.11. UBanosckoro, M. beiiepunka, A.
Kmoiisepa, A. ®nemunra. Pa3Butue oreuecTBeHHOW MHKpoOHonoruu. [ naBHbIE
HAIpaBJICHUS PAa3BUTHS COBPEMEHHOW MukpoOuosiorud. OCHOBHBIE METOAbI
MUKPOOHOJIOTUYECKUX UCCIICIOBAHUA.

2. CucreMaTuKa MUKPOOPTraHNU3MOB

Mup MHUKpOOpPraHu3MoB, OOLIME NpHU3HAKK MU pazHooOpasue. IIpokapuoTHble U
DYKAapUOTHBIE MHUKPOOPTaHU3MBI, CXOJCTBO W OCHOBHBIE paznuuus. [IpuHIMIBI
KJaccu(uKauMy NPOKAPUOTHBIX M 3YKAPUOTHBIX MHUKpoopranu3mMoB. IlpaBuiia
HOMEHKJIaTypbl M wuAeHTU(PuKanmmu. Mertoasl KiaccupuKalu Ha OCHOBE
onpenaenenuss mnocinenosatenbHocTH 16S p PHK u JIHK-JIHK ruGpuauzanuu.
[IpuMeHeHne HYKJIEMHOBBIX MHUKPOYHUIIOB JJII CHUCTEMATHKU MHUKPOOPTaHU3MOB.
XapakTepucTrKa OTACIBbHBIX TPYMI OaKTepUid, apXen U dyKapHil.

3. Mopdoaorus, cTpoeHue u pa3BuTHe
MUKpOCKOTMYECKUE METOAbI M3yYEeHUS] MUKPOOPraHU3MOB. VccrienoBaHus KHUBBIX
u (UKCUpPOBaHHBIX O0OBEKTOB. [TpokapuoTHble MUKPOOPTaHU3MBI.

OnHOKJIETOYHbIE, MHOIOKJIETOUYHbIE  OakTepuu, pa3Mepbl U  Mopdomorus
Oaktepuil. CTpoeHHe, XUMHUUYECKUI COCTaB U (PYHKIUU OTAEIbHBIX KOMIIOHEHTOB
KJIETOK. CIIM3UCTBIE CIIOU, S-CIJIOU, KAICYJIbl U 4exjbl. CTPOEHUE KIETOUYHBIX CTEHOK
['paMnionoxuTenbHbIX U ['paMmoTpuniaTenbHbIX OakTepuid. L-popMbl 1 MUKOILIA3MBI.
KryTvky v M, pacroJiOKEHUE, OpraHu3anus, MEXaHu3M JCUCTBUS. [[BHKEeHUS
ckonp3smx Gopm. Peakuuu takcuca. Kierounass MeMOpaHa U BHYTPUKICTOUYHbBIE
MeMOpaHHbIE CTPYKTypbl. SnepHblii ammapaT, pubOocombl. [a30Bbie BakyoJIH,
3alMacHble BEIIeCTBA W JpyrHe BHYTPHUKJIETOUHble BKIOueHUs. CrnocoObl
pasMHOXKeHus, TudepeHInpoBKa, SHAOCHIOPH W JAPYTHUE TMOKOAIMUEcs (POpMBI.
OcoOeHHOCTH cOcTaBa M OpraHu3alus KJIETOK apXeu.

OykapuoTel. Mopdonorus OpoxcKed, MHIEIHATBHBIX TpubOB, MHUKPO(GOpPM
BOAOPOCIIEH, MPOCTEUIINX. XUMHUYECKUH COCTaB M (QYHKUUUA OTHCIbHBIX
KOMIIOHEHTOB KJIETKH. L{MKIIBI pa3BUTHA U Pa3MHOKEHUE.

4. KyabsTuBHpOBaHHE M POCT
HakonurenbHble U 4HCThIE KyJIbTypbl. OCHOBHBIE TUIBI cpel. KynbTuBUpOBaHUE
a’pOOHBIX W aHA’POOHBIX MHUKPOOPTaHW3MOB, MeToN XaHreirta. PocT oTnenpHBIX
MUKPOOpPraHU3MOB M momyJisauuii  (kyabTyp).  COanaHCHpOBaHHBIA U
HecOanmaHcupoBaHHbI pocT. OCHOBHBIE MapaMeTpbl pPOCTa KYJIbTYp: BpeMms
reHepaluu, YyJeabHas CKOPOCTh pOCTa, BBIXOJ OHMOMAcChl, SKOHOMHUYECKUU
ko3 uieHT. 3aKOHOMEPHOCTH POCTA YHUCTHIX KYJIbTYp MpPU MEPUOIUYECKOM
BbIpaluBaHuu. POCT MHUKpPOOpPraHW3MOB NPU HENPEPHIBHOM KYJbTHUBHPOBAHUM.
CHUHXpOHHBIE KYJBTYPHI, CIIOCOOBI TOTYUYCHUS U 3HAYCHUE.



S. JeiicrBue GU3MYECKUX M XMMUYECKUX (paKTOpOB

Panuanus, xapakrep ee AeCTBUS HA MUKPOOPraHu3Mbl. @OTOpEaKTUBALMS U TEMHOBAS
penapaiusi. Poct MUKpOOpPraHM3MOB B 3aBUCUMOCTH OT Temnepatypbl. [Icuxpoduisl,
Me3ouiibl U TepModuiibl. MexaHu3Mbl, MO3BOJISIIONIME MHUKPOOAM >KUTh MpHU
AKCTpEMaNIbHBIX TeMmiieparypax. bapoduibl. YCTONYMBOCTE MHUKPOOPTAaHM3MOB K
BBICYIIMBAHUIO. POCT MUKPOOPTraHW3MOB B 3aBUCUMOCTH OT aKTUBHOCTHU BOJIBI (2 W).
OcobeHHocty 0cMOPUIIOB U ranoduioB. MexaHu3Mbl YCTOMUMBOCTH K OCMOTHYECKOMY
ctpeccy. OTHOIIEHHE MUKPOOPTAaHU3MOB K MOJICKYJIIPHOMY KHCJIOPOAY: adpoObl U
aHa’poObl. Bo3MOKHBIE MPUYMHBI THTUOUPYIOIETO AEUCTBUS KMCIOPOAHOTO CTpecca
HA MUKPOOpPraHU3MbL. Anmnmao3el, Heutpobunsl u ankamuduiasl. [Ipupona
AHTUMUKPOOHBIX BEIIECTB M OOJACTH WX NMPUMEHEHUs. MyTareHbl, MEXaHU3Mbl UX
JIEUCTBUS U YCTOWYMBOCTHU K HUM.

6. IIuranue

OcCHOBHBIE OMO3JIEMEHTHl U MUKPOAJIEMEHTHI, THUIBI MUTAHUS MHUKPOOPTaHU3MOB.
dotorpodust u xemoTpodus, aBTOoTpodusi u rerepoTpodus, IUTOTpodus u
opranotpo¢us. Canpodutsl u napasutsl. [IporoTpodsr u aykcorpodsl. PocToBbie
BemiectBa. Juddysus wu TpancmopT. HMcmonp3oBaHWE MHUKPOOpPTraHU3MaMu
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHMI M BEUIECTB, HEPACTBOPUMBIX B BOJAE. DHAO- U
’K301MTO3 y OdykapuoT. CoeauHeHUs yriepoja M a30Ta, HCHOJIb3yeMble
MUKpPOOpraHu3MaMu. A30TPUKcaIus. CrocoOHOCTh ~ MHUKPOOPTIaHM3MOB
UCIIOJIB30BaTh pasHble coeauHeHusi cepbl U (ocdopa. [loTpedHOCTH B Kenese,
MarHuy U JAPYTUX dJIEMEHTAaX.

7. Metabo1u3m
Ounepreruueckue mnpoueccel. CrocoObl oOecnedenus sHeprueil. doTocuHTe’ U
xeMocHuHTe3. [lepeHOCUMKHN AJIEKTPOHOB W AJEKTPOHTPAHCIIOPTHHIE CHUCTEMBI, MX
CIIOCOOHOCTH Y  pa3HbBIX MHUKPOOPTaHWU3MOB. MOJOYHOKUCIIOE TOMO- |
rerepoepMEeHTaTUBHOE  OpOKEHHE,  MPOMMOHOBOKUCIOE,  MAaCISHOKUCIIOE,
areToHOyTUJIOBOE, CHOUPTOBOE M jpyrue  OpoxeHus. DopMbl  ydacTHs
MOJIEKYJSIPHOTO KHCIIOpOJla B OKHCIIEHWH pasHbIXx cyoOctpatoB. IlomHoe wu
HEIOJIHOE OKHCJICHUE. Poib 1HKIIa TPUKapOOHOBBIX KHUCJIOT U MEHT030(h0ochaTHOTO
OKHCJIMTEIBHOTO IKKiIa. KpaTkas XapakTepucTHKa BaXKHEUIINX MUKPOOPTaHU3MOB,
yYacTBYIOIIMX B a’pOOHOM OKHMCICHMHM OEJKOB, YTJIEBOJOB, YTJIEBOJOPOJIOB U
JIPYTUX  MHOTOYTJICPOAHBIX BEMIECTB. MUKpPOOPTaHU3MBI - METHIOTPOQBHI.
Cpersimmecst  Oaktepun. OKHCICHHE HEOPTaHUYECKUX COCIWHCHUN: TPYIIITHI
XEMOJUTOTPO(MHBIX OAKTEPHl M OCYIIECTBISIEMbIE MMHU TMPOIECChl. AHA’pOOHbBIC
npixanus. JIOHOpBI M aKIEenTophl  BJEKTPOHOB, HCIOJIb3YEMbIE  Pa3HBIMH
MUKpOOpPraHU3MaMH  TNPU  aHA’pOOHOM  JAbIXxaHWW.  JuccuMunsuuoHHas
HUTpaTpenykuusa u neautpudukaius. Cynabdar- U cepo-peayKTopbl. MeTaHOTEHBI,
ux ocobenHoctu. Ametorensl. Ilyts  Byna-Jlstonrgama.  ®dorotpodHbie
MPOKApPUOTHBIE MW JYKapHOTHbIE MHUKpoopraHusMmbl. (CocTaB, opraHuzanusi u
byHkmMu ux (HOTOCHHTE3UpYIOIIero amnmapara. @OoTOCHHTE3 C BbIJCICHUEM U 0e3



BBIZICJICHUSI MOJIEKYJIIPHOTO Kucjoponaa. lcnonb3oBaHue CBETOBOWM HHEPruu
rajoapxesaMu. bBHOCHHTETHYECKHME TMPOIECChl, ACCUMIIIALMS  YTIECKUCIOTHI.
Pubyno3obuchochaTHeiii 1ukiI, accuMuisAnus (GopManbaeruga METHITpodamu.
3HaueHHe LMKJIa TPUKAPOOHOBBIX  KHUCIOT W  TVIMOKCWJIATHOTO  IIYyHTA.
AcCCUMWISIIIMOHHAST ~ HUTpATpenyKuus, ¢UKcalnus  MOJICKYJISIPHOTO  a30Ta.
CpoOonHOXuBYIIME M cUMOUOTHYECKHEe a3zoTdukcatopel. [lyTu accumumisium
aMMOHWUSI. AccuMHUITAIIMOHHAS CyJb(haTpeyKITus. Cunre3 OCHOBHBIX
ouononMMepoB, OMOCHHTE3 MOPGUPUHOBBIX COSTUHEHUN, BTOPUYHBIC METAOOIUTHI.
buoxumuyeckre OCHOBBI U YPOBHU PETYISIIIUM METaOOIU3Ma, PETYIISIUs CUHTE3a
dbepmenToB. HMuaaykmuss u pemnpeccusi. Perynsnus akTUBHOCTH (DEPMEHTOB,
aioctepuueckne  GepMeHTHl W 3(PdeKTophl, KOBaJCHTHAas  MOAUUKAIIISL
(dbepMEeHTOB, aJICHUJIATHBIM KOHTPOJIb U SHEPTETUUECKHM 3apsi/i KICTKH.

8. HaciaeacTBeHHOCTH H H3MEHYMBOCTD

HacnencrBeHHass W HEHACHENCTBEHHAsT HM3MEHYMBOCTh, MYTAlMOHHAs MPUPOAA
M3MEHUYMBOCTH. YacToTa MyTaHTOB M TUObl MyTanuid. CHOHTaHHBIA ©
WHIYUUMPOBAaHHBIA  MyTareHessl. llomyisinuoHHas WM3MEHUYMBOCTB,  CEJICKLUSA
pa3INYHbIX MYTaHTOB. [Ipumenenue MYyTaHTOB MHKPOOPTaHU3MOB.
Tpanchopmanus, TpaHCAYKIMS, KOHBIOTAIUsS, PEKOMOMHALUA W T€HETUYECKUH
aHanu3 y (aros. Ilma3Mupl, TPaHCIIO30HBI, UCIIOJIB30BAHUE BUPYCOB U IJIa3MU]] B
TeHETUYECKOM  WHXeHepuu. PexomOMHanus y  SyKapuoT, [OJOBOM U
I1apaceKCyalbHbIM MPOLECCHI, IUTOIIa3MaTUYECKask HACIEACTBEHHOCTD.

9. Mukpoopranusmbl B IpHpoae
VYyacTtue MUKpOOPraHU3MOB B OMOT€OXMMHYECKUX ITMKIIAX, B3aUMOCBS3b IIMKJIOB.
Ponp ¢usmonoruvecknx rpynn MHUKPOOPTaHU3MOB B KaTalu3e ATAloOB IUKJIOB.
Benymas poiip mukia yriaepoja, NpoayKIUHs U JECTPYKIHS B UK€ OPraHUYECKOro
yIJepoJa, CBA3b C LMKIOM HEOPraHWYECKOTO YIiepoJa U LMKIOM KHCIOpOAa.
[Mukn a3zora, Trpynmsl OpPraHUW3MOB, Yy4YacTByloImMe B HeM. LUk cepsr:
cepobakTepun u cyibpugorensl. llukn sxeneza. CaMoouMIlieHHE BOJOTOKOB.
OunCcTHBIE COOPYXKEHUS H MHUKpOOHBIE coolOmiectBa B HuUX. Mopckas
mukpoouosorus. CooOliecTBa MHUKPOOPIaHU3MOB, TPOPUUYECKHUE CBSI3M B
cooOuiecTBax. AHa’3poOHOE COOOIIECTBO Kak MOJeNIb TPOPUUECKUX CBS3EH,
MEXBUJIOBOM mepeHoc Bojopoaa u (popmuara, cuatpodus. IlepBuunbie aHa’pOOBI
U BTOPUYHBIE aHA3POOBI. DKOJIOTHSI MUKPOOPTraHW3MOB, (POPMHUPOBAHUE COCTaBA
atMocdepbl. [[apHUKOBBIE Ta3bl, METAHOTEHE3, OAKTEPUAIBHBIA Ta30BbIA (PUIBTP.
Bonnass MukpoOuosiorus, 03epo Kak MOJelIb BOAHOM 3KOCHUCTEeMBbI. [[MKIIBI
BEILECTB B BojioeMax. [ eosiornueckasi MUKpOOHOJIOTHS, POJIb MUKPOOPTaHU3MOB B
BBIIIIEJIAYMBAHUN TIOPOJ U (OPMUPOBAHMUU KOpHI BbIBETpUBaHUA. LIUKi Kampius u
KapOoHaTOB, pyaooOpa3zoBanue. [louBeHHass MUKPOOUOIIOTHS, CTPYKTypa MOYBHI U
XapaKTepHble YCJIOBHUS OOWUTAaHUS MUKPOOPIaHU3MOB B MO4YBe. BnaxHOCTh U
IOYBEHHBIM BO3IyX, CBA3b MHUKPOOPIaHHW3MOB C pacTeHUsMHU, pusocdepa. Poib
MULEINATIbHBIX OpPraHU3MOB B I0YBE, MHKOpHU3a, IyMmycooOpazoBaHue. Poib
MHUKPOOPTraHU3MOB B (DOPMHPOBAHUM XapaKTEPHBIX TUIOB I0YB, CAMOOUYMIICHHE
noyBkl. [laneo0akTepuosiorus U »BOIIONMS OHOCEPhl B IOKEMOPUH, PEITUKTOBBIC
coobmiectBa. @DuIOreHWs MUKPOOPraHU3MOB, OCHOBaHHAasi Ha  M3y4YEHUU



nocienoBarenbHocTed 16 S pPHK, cumOuorenes.

10. MuKpoopraiu3Mbl B XO3MCTBEHHOM eATEJIbHOCTH M MeIMI[UHE
Hcnonb30BaHUE MHUKPOOPTAHU3MOB JUISI TIOJYYEHHUs] TIUIIEBBIX W KOPMOBBIX
MPOAYKTOB, XUMUYECKUX PEAKTHUBOB U JIEKAPCTBEHHBIX MpenapaToB. [IpumeHnenune B
CEJIbCKOM XO3SIUCTBE, MPU BBINIECTAYMBAHUM METAIUIOB U3 Py, OYUCTKE CTOKOB M
MOJy4YEHNUH TOILIUB.
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