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Hpm‘pamma BCTYIIHTEC/JABHOI0 3K3aMeEHA 110 IIpOrpaMme noAroToBKH

HAYYHO-NeJarOri4e¢CKUX KaJpoB B aclIHpanType
no cnennaabHoctu 1.5.11 MmukpobuoJiorus

Ipeamer U 3aJa4d MHKPOGHOJIOrHM, €€ MECTO H DOJIb B COBPEMEHHOH OHOJIOTHH.
3HaueHHe MHKPOOPraHM3MOB B TIPUPOJHBIX IpoleccaX, B HApOJHOM XO3SHWCTBE |
3npaBooxpanenuu. OTKpbiTHE MUKpoopranu3MoB. 3Hauenue pabot JI. [lactepa, P. Koxa, C.H.
Bunorpajckoro, JI.M. Meanosckoro, A. ®nemunra. Hcropuss mukxpoOuonoruu. Passuthe
OTEYECTBEHHOH  MHKpOOHOJIOrMH. [ JlaBHBle  HampaBleHHs  Pa3BUTHA  COBPEMEHHOH
MukpoOuooruy. CucreMaTika 1 HOMEHKJIATypa MUKpOOpranu3MoB. [IpaBuia HOMEHKIIATYPBI U
KHaCCH(bHKaHHH MHKpPOOPraHu3MOB.

Mup MHKpOOpraHM3MoB, o00mMe NpPH3HAKH W  pasHooOpasme. PasMepsl
MHKPOOPTaHM3MOB W paszHooOpaszue ux ¢opMm. IlpokapuoTHble W 3yKapHOTHBIE
MUKPOOPTaHHU3MBI, CXOJCTBO M  OCHOBHBle paznuuus. llpunHnunel  knaccudukanmu
POKAPHOTHBIX H 3YKAPHOTHBIX MHKPOOPraHu3MoB. OCHOBHBIE METOIBI MHKPOOHOIOTHUECKHX
MCCIIEOBAHMIA.

IIpokapuoTel.  MuKpocKONHYEeCKHE  METOABl  H3YYEHHs  MHKPOOPTaHH3MOB.
HccnenoBanust KHUBBIX M (DMKCHPOBaHHBIX 00BEKTOB. IIpoKapHOTHBIE MHKPOOPTraHH3MEL
@opma, CTPYKTYpa W XMMHUYECKHH COCTaB KOMIIOHEHTOB IIPOKapHOTHOH KiaeTKU. CTpyKTypHas
OpraHu3anusi NpokapHoTHOH KieTkd. CTpoeHHEe KIETOYHBIX CTEHOK IPaMIIONIOXKHMTENbHBIX H
rpaMOTpHUIIATEbHBIX BHIOB Oakrepuil. L-(popmbl W Mmuxorasmel. Knerounas memOpaHa H
BHYTPHUKJIETOUHBIE MeMOpaHHBIE CTPYKTYphl NPOKapHOTHOH KIICTKH. SIJepHBIH anmapaT H
pubocoMbl TPOKAPUOTHON KieTKH. CIIH3UCTBIE CIIOH, S-CIIOHM, KallCyJibl ¥ YeXJIbl MPOKapHOTHOM
ieTky. J{Bukenus ckonp3smmx ¢opm. Peaxnum Ttaxcuca. JKIyTHKHM M NHIM y IPOKApHOT,
pacIoyioKeHue, OpraHu3arus, MeXaHU3M JNEHCTBHS. Crioco6n1 pa3sMHOKEHUH,
nuddepeHnHpPOBKa, SHIOCIOPEl W APyrHe HoKosmmecs (HOpPMBI MPOKApHOT. | eHeTHUeCKHH
anmapat npokapuor. [Iporeccsl TpaHcopManuy, TpaHCIYKIHH, KOHBIOTAI[MH, PEKOMOMHAIIMH.
[TorpeGHOCTH MPOKAPHOT B NUTATENILHBIX BELIECTBAaX: MCTOYHHKH yriaepoda u a3ora. CHHTE3
MPOKApPHOTAMH OCHOBHBIX KJIETOYHBIX KOMIIOHEHTOB (OMOCHHTE3 YIJICBOJOB, OHOCHHTE3
JIMIIHJIOB).

Dykapuorbl. Mopdonorus JIpodoKe H  MHIETHAIBHBIX TpUOOB, MHKPOGHOPM,
BOJIOPOCIIEH, POCTEHIINX. XUMHYECKHH cocTaB H (DYHKIMH OTIEIBHBIX KOMIIOHEHTOB KJIETKH.
LIMK/IBI pa3BUTHS M pa3MHOXKEHHE.

ApxebaxTepun: obuas xapakTepucTHka. [ pynnsl apxebakTepuH.

Bupycsoi. Crpykrypa, XuMu4eckuii cocraB. BzaumoseiicTBre Bupyca ¢ KiaeTkoil. Bupycel
Oakrepuil — (paru. Daru BHpYJIEHTHBIE H YMepeHHBIe. B3aumozelicTBue ¢ara ¢ OakTepHanbHOH
kietkoii. [IpakTHueckoe npuMeHenrne dGakrepruodaros.

@axkTopbl BHewHell cpeabl. OTHOIIEHHME MHKPOOPraHH3MOB K MOJEKYISIPHOMY
KHCJIOPOIY: a’poObl U aHa’poObl. OTHOIIEHHE NPOKApPUOT K KUCIOTHOCTH cpedbl. Panmanms,
XapakTep ee IEeHCTBHS Ha MHMKPOOpPraHu3Mbl. POCT MHKpOOPraHH3MOB B 3aBHCHMOCTH OT
temreparypsl. [lcuxpodmnelr, Me30bmiIsl U TepMOPHIBL. Y CTOHYHBOCTE MHKPOOPraHH3MOB K
BBICYLIMBAHMIO. POCT MUKPOOPraHM3MOB B 3aBUCHMOCTH OT aKTHUBHOCTH BOJEI (ay,).

IuTanue MUKPOOPraHu3MoB. XUMHUYCCKUI COCTAB MPOKAPHOTHOH Ki1eTku. Judpysus

u TpaHcmopT BemiecTB. OCHOBHBIE OMOZJIEMEHTBI M MHKPO3JIEMEHTBHI, THIBI MHTAHHSA
MHKpooprauuszmoB. @ototpodus u xemoTpodus, aBTOTpodHs U reTepoTpodus, TMTOTPOPH U
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opranotpous. CoenvHeHHst yrJiepoja M a30Ta, MCIONb3yeMble MHKPOOPraHM3MaMH.
Asor¢ukcarms. Canpodutsl M napasutel. Ilpotorpodsr u  aykcorpodel. [lorpebHocTH
POKAPHOT B MCTOYHMKax cepbl W (pochopa, HEOOXOMMMOCTb MOHOB METAIOB M (PaKTOPOB
pocra. CHHTe3 TPOKAPHOTAMH OCHOBHBIX KIETOYHBIX KOMIIOHEHTOB. bUCHHTE3 YTIeBOJIOB,
JIUTUIOB, AMUHOKHCIIOT, MOHOHYKJICOTHIOB.

Duepreruveckne mnponeccbl. CrocoObl obecnevenus sHeprued. OopMbl  yqacTHA
MOJIEKYJISIPHOTO KHMCJIOPOJla B OKHMCICHHH pa3HbIX cyOcTparoB. DOTOCHHTE3 H XEMOCHHTES.
doToTpoHBIE TPOKAPUOTHBIE M JYKApHOTHBIE MMKpoopranumsMmbl. Cocras, OpraHusalus H
(ynkuuu ux (GoTocHHTE3HpYioLlero ammnapara. POTOCHHTES ¢ BBIIETEHHEM U O€3 BBIICTCHHS
MOJICKYJIIpHOTO Kucsiopoja. CriuproBoe OposKeHHE M MHKPOOPraHM3Mbl, OCYIIECTBIISIOMIHE 3TO
Gpoxenne. MOJNOUHOKHCIOE TOMO- W rerepoepMeHTaTHBHOE Opokenue. ['omo- u
reTepoTpo(HbIe MOJOYHOKHC/be OakTepuu. IIpomnoHoBokMcioe Opoxenue. MacisHokucaoe
6poxenne. KoncepsupoBanue 5Hepruu. Jlpixanme. Tumbl O>KM3HH, OCHOBaHHbIE Ha
OKHCIHTETBHOM  (ocdopuiupoBannn. LK1 TpUKapOOHOBBIX  KHCIOT.  OKHCICHHE
HEOPTaHMYECKUX COEMHEHMUIT: TPYIIIBI XeMOIUTOTPOPHBIX OaKTEPHH M OCYIIECTBIIIEMbIE HMH
nporecch! (3ybakTepuy OKHMCIAIOIME COEMHEHHUS CePbl, XKeTe300aKTepUH, HUTPHPUIEPYOIIHe
GakTepun, BOJOPOJHBIC OakTepHH, 3yOaKTEpHH, BOCCTAHABIMBAIOIME CyNbQuTHI). ['pymmbl
XEeMOOPraHoTpO(PHBIX DakTepui (MeTHn0TPO(HI, YKCYCHOKHCJIBIE Oakrepuu,
aMMOHM(HLMpPYIONIHE GakTepud, IeHUTpHGHIHpYIoLHe OakTepuu, OAaKTEpHH, pa3pylIarolue
EJUTION03Y ).

HacieacTBeHHoeTh M HM3MeH4HBocTh., HaciencTeeHHas M HEHACICACTBEHHAs
H3MEHYHBOCTb, MYTAllMOHHAs TIPUPOIa H3MEHUMBOCTH. YacToTa 1 TUNBI MyTalui. CIOHTaHHBIH
¥ MHyIMPOBAHHBIN MyTareHe3sl. MyTareHbl, MeXaHH3MBl UX JEHCTBUS M yCTOHYHBOCTH K HHM.
MeToapl reHeTHUeCcKOH HHkeHepuu. llmasMuibl, TpPaHCIO30HBI HX HCIOJb30BaHHE B
PeHETHYECKOH HHIKEHEPHH.

KyabTuBHpoBanue aj3po0HBIX H aHAIPOOHBIX MHKpoOpraHusmMoB. OCHOBHBIC
napaMeTpbl pocTa KyIbTYp: BpeMsl TeHepalluH, yJelbHas CKOPOCTh POCTA, BHIXOJ OHOMACCHL
COasaHcHpoBaHHBIH M HecOamaHCHMpOBaHHBIH pocT. HakonmuTenbHBIE W YHCTHIE KYJIBTYPHI
MHKpOOpranu3MoB. OCHOBHblE THIIBI Cpel. 3aKOHOMEPHOCTH pOCTa YHCTBIX KYJIBTYP IpH
[IEPHOMUYECKOM BBIPAIIMBAHHA. POCT OTAENbHBIX MHKPOOPTaHH3MOB M IOMYJIALMH (KYIBTYD).
(DU3HYECKHE METO/IbI CTEPUIIM3ALIMK | JIe3MH(EKINH (TeMIIEpaTypa, U3JlyHeHHUeE).

MHKpPOOPraHu3Mbl B NpHpOJe. Y4YacTHE MHKPOOPIaHH3MOB B OHOr€OXHMHYECKHX
IIMKJIaX, B3aHMOCBSI3b NHKIOB. Beayllas poib LKA yrjiepoja, MPOAYKIHS W NECTPYKLHs B
LIKJIEe OPraHMYecKoro yryieposa. LUk a3ota, TpyIbl OpraHMu3MOB, y4acTByIOMKe B HeM. [luki
cepbl, Jkenesa, Kaiblus M KapOoHaToB. MCIonp30BaHHE MHKPOOPraHU3MOB JUIS TOJTy4EHHA
[HINEBBIX, KOPMOBBIX  IPOJYKTOB M  JIGKAPCTBEHHBIX  mpemaparoB. llpumenenue
MHKPOOPraHHU3MOB B CEJIbCKOM XO3SHCTBE, IPH OUUCTKE CTOKOB U MOJIyYSHUH TOIUIMB.

HUmMyHoJ0OrHsT ¥ MeJUUMHCKasi MuKpoOmonorus. [lonarne 00 HMMyHHTETE.
Crnenuduueckuii ¥ HecnelU(UUECKMH MMMYHHTET. ['yMOpalbHbIC M KIETOYHbIE (aKTOPEI
MMMyHHMTETa. AHTHTEHBl M  aHTHTe]a. VIMMyHOTepanums M MMMYHONpPO(HIAKTHKA
MHDEKIHOHHBIX 3aboneBanuii. Yuenue 00 wuHpexknuu. Ponb MHKpOOPraHH3MOB B
HH(EKIHOHHOM Tporecce. [laToreHHOCTh M BHPYNEHTHOCTh. DakTOpPbl INATOTEHHOCTH.
[IpuHIHIEl 60pBOB! ¢ HHOEKIIHOHHBIMU O0JIE3HAMH.

Dmuonozus, namozenes, INUOEMUOLO2UA U OUASHOCMUKA HEKOMOPLIX DAKmMepuaibHbIX U
GUPYCHBLX UHPeRYULL:

- XapakTepucTHKa Bo30y iuTesell 300HO3HBIX HHpeKImii (UyMa, TyJIspemMus).

- CanbMOHEIUIBI U canbpMonemesbl. Kiaccndukaius. buonoruyeckue cBoicTBa.
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- XapaktepucTrka Bo30yquTenei Opyreiuiesa # cHOMpCcKoi s3BbL. [laTtorenes u KIMHHKA
BBI3bIBAEMBbIX 3a00JIeBaHUH.

- Bupyc xinemeBoro sHnedanura.

- Mukoria3mbl. XapakTepucTuka. Posb B aTOJNOTHH.

- [TaToreHHble KIOCTPHAMH M KJIOCTPUAHO3bL. Bo36ynutenu crondnska, 0oTymu3ma.

- BosGyamtens TyOepkynesa. Xapakrepucruka. [larorenes u xnunuka. MMmyHurer.

Crnermuduueckas npoduiaKTuka.

- XapakrtepucTrKa ceMeiicTBa sHTepodakTepuil. Dmepuxuu. [IHremsr.

- Crpenrrokoxku. Kimaccudukarms. XapakrepucTuka. Posib B 1aTONOTHH.

Ocnosnble KIaccwl anmuMukpoOHblX ewjecme u 001acmu ux npUMeHenus..

Cynb(anmnamuapl.  Axtubuotukd. CrnekTp M MeXaHu3M JeHCTBHA. AHTHOMOTHKH:
11o00YHOE JIEHCTBHE HA OpPraHu3M, IpobiieMa JIEKapCTBEHHOH YCTOHYMBOCTH MHKPOOPTraHH3MOB.
[TpuMeHeHHe aHTUOMOTHKOB B CEJIBCKOM XO34HCTBE M MEJHIIMHE.
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