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PaccmaTpuBaroTest MeToqMYecKrie peKOMEHAALUH 110 U3Y4EHUI0 MUKPOOHO-
JIOTMH, B KOTOPBIX NMEIOTCS O0IIIE METONNYECKUE PEKOMEH IAINH 110 H3Y4CHHUIO
JICHUIUIMHBI K METOAMYECKUE PEKOMEHAAIINHN 10 M3YYEHHIO OT/ENIBHBIX TEM JIHC-
LUIUTMHEL (00IIeH, CeTbCKOX031HCTBEHHOM U TOYBEHHOH MUKPOOUOJIOTHH).

O0603Ha4YeHHbIE B ITOCOOMN METOAMYECKHE PEKOMEH ALK TI03BOJISIIOT CHUCTE-
MaTH3HMpOBATh 3HAHMS 110 MUKpoOHonoruu. Kaxkias rema cHabkeHa TeopeTHdec-
KOH 9acThI0, pEKOMEHIALNSMH JIUIsl U3Y4EHHUS JAHHOH TEMBI, BOIPOCAMH JJIsI ca-
MOIIPOBEPKH, JIUTeparypoi. MeToquaeckrne peKOMEH AN TTPEAHA3HAYCHBI IS
CTYJICHTOB 320YHOT'O OTEJICHHUS, O0yJaIOIIUXCS 10 HANpPABJICHUIO TOATOTOBKH
35.03.04 Arponomus, X MOXXHO PEKOMEHIOBaTh U CIEIHAINCTaM, CaMOCTOSI-
TEJIBHO M3Y4JaloM MHUKpoOnonoruio. JlanHoe n3ianye moAroToBJISHO IO JIvc-
urinHe «MUKpOOHOOTrHs» B COOTBETCTBHY ¢ DesiepaibHBIM I'OCYIapCTBEHHBIM
00pa3oBaTeIbHBIM CTaHIapTOM BBICHIEr0 00pa30BaHMs [0 HAIIPABJICHUIO TIOATO-
ToBKH 35.03.04 ArpoHOMUSI, yTBEp K ACHHBIN ITpHKa3oM MuHIcTepcTBa 00paso-
BaHMs 1 HayKu PO or 26 nrons 2017 1 Ne699.

Pexomennosano LleaTpansHbIM yueOHO-MeToandeckiM coBeToM PI'BOY
BO TI'opckwnii [AY B kauecTBe METOAMYECKUX PEKOMEHAANN TI0 H3YIECHUIO
mukpoouonoruu (mporokoi Ne 8 or 29 anpenst 2021 ).

© Uzoamenvcmeo @®I'EOY BO
«lopckuil eocazpoynugepcumem», 2021

BBEJIEHHE

Mukpobuornorust — HayKa, H3y4aromias MelbJaiIiie *HUBbIE CYIECTBA,
Hacesomye ouocepy 3eMin: BUPYChl, MUKOIUIA3M, PUKKETCHH, OaKTepHH,
aKTHHOMMIIETHI, APOXIKH, MUKPOCKOITYeCKHe rpruobl, Bogopocin. OHa u3y-
YJaeT CTpoeHue, (YHKIIMHA MHUKPOOPTaHW3MOB, paclipoCcTpaHEeHHe, pa3MHOKe-
HUE B PA3JIMIHBIX YCIOBUAX CPE/IBI M HCIIOIB30BaHUE UX B KU3HEIESITEIHHO-
CTH YeJIOBeKa.

MukpoOHas KJIeTKa — 3T0 yHUKaJIbHasl OpraHn3alys, ClIocOOHas BOCIIPO-
M3BOJINTH caMa ceds C BBICOKOH CKOPOCTBHIO M TOYHOCTHIO B PAa3JIMYHBIX yC-
JIOBUSIX, IOBOJIBCTBYSICH OTPAaHWYEHHBIM KOITUYIECTBOM cyOcTparta. B HacTos-
11ee BpeMs MUKPOOHOJIOTH Hay Y JIHCh UCIIOJIB30BaTh IUPOKHE BO3MOXKHOC-
TH KJIETOK MEKPOOPTaHN3MOB H 3aCTABIJIH MX pab0TaTh JUTS TOJTYyISHHUS HyXK-
HBIX YEJI0BEKY IIPOIYKTOB. DTy POJIb BEIIOTHIET MUKPOOHOJIOTHYECKAs ITPO-
MBIIIJIEHHOCTb, SIBIIAIONIASACS CTEP)KHEM COBpEeMEHHOM OrnorexHonornu. OHa
MIPOM3BOANT MUKPOOHBIH OETOK, He3aMEeHHMbIE aMUHOKHCIIOTHI, MUKPOOHO-
JIOTHYECKHE CPEACTBA 3aIUTHI PACTEHUH, OakTepHanbHbIe yI00peHns, 61o-
CTUMYJIATOPBI M APYTUE MPOIYKTHIL.

Mup MHKpPOOPTaHN3MOB CIOKEH M pa3HooOpazeH. MUKPOObI MIMPOKO
pacrnipocTpaHeHs! B Ipupoe. OHU OCTOSTHHO MPHCYTCTBYIOT B IIOYBAX, BO-
Jl0eMax, Ha TIOBEPXHOCTH ¥ BHYTPH TEJIa YEIOBEKa, )KNBOTHBIX, PACTEHHH, B
MUIIEBBIX TPOIYKTAX, BO3AyXeE U T.A. IX MOXXHO 0OHAPY)XHTH B ITECKAX ITyC-
TBIHb ¥ BO JIbAaX APKTUKUA U AHTapKTHKH, B BOJIE U UJIE MOPEH U OKEaHOB, Ha
CKaJIbHBIX TIOPOJIaX, BBICOKO B TOPax ¥ B NTyOMHE IIAXT.

OHM NOBBIIIAIOT IUIOAOPOIHE TIOYBHI, YITYUIIAIOT €€ CTPYKTYPY; HaKaIlIu-
BaIOT HEOOXOMMMBIE TSI TUTAHUS paCTeHMH BerecTBa. OCOOEHHO BEIMKO 3HA-
YeHHE MUKPOOPTaHU3MOB B paCTEHHEBOCTBE U )KHBOTHOBO/ICTBE. DTO 000-
rameHue MoYBhI a30TOM, 00pKOa ¢ BpEIUTENIMHU B OOJIE3HIMHU CEITLCKOX0-
3STCTBEHHBIX KYIBTYp IPH IOMOIIN MUKPOOHBIX PEnapaToB, IPaBUILHOE
MIPUTOTOBIICHNE M XPAHEHNE KOPMOB, ITOTy4eHNE KOPMOBOTO OeJKa, aHTHOH-
OTHKOB H JIPYTHX BEIECTB MUKPOOHOTO IPOUCXOXKAECHHS.

MHUKpOOpraHU3MBI OKa3bIBAIOT MOJIOKUTEIHHOE BIHSHIE Ha TPOIIECCHI
Pa3JIOKeHNs BEUIECTB HEMPHUPOTHOTO MTPOUCKXOXKAECHHUS — KCEHOOMOTHKOB,
TIOTIa/IA0IINX B TIOYBHI M BOJIOEMBI, M 3aTPA3HAIOMINX HX.

B coBpeMeHHBIX yCIIOBHAX CTaJI0 BOZMOXHBIM HCKYCCTBEHHO 0OOTamarh
MOYBY HEKOTOPBIMH BHIAMH MTOJIE3HBIX MUKPOOOB, THOKYIHPYS ceMeHa Oak-
TepHANBHBIMHU YIOOPEHHAMHE: pU30TOP(HH, PU300HH, PU3OIUTHHH, TIPUTOTOB-

3



JsieMble U3 KITyOeHbKOBBIX OaKTepHit, a30TOOAKTEpHH, PU30(WIT, TOTyIaeMble
n3 azorobakTepa. B mocnennee Bpems BeepoccuiickuM HaygHO-HMCCIIe0Ba-
TEJTHCKUM HHCTHTYTOM CEITCKOX03s1iCTBeHHOM MuKpobronorin (BHUMCXM)
r. Ilymkua co3nana rpymnma 6uonpenapaToB « OKCTPOCO», KOTOpasi Impet-
Ha3Ha4YeHa JIs CHIKEHHU XUMUYIECKON Harpy3KH B CEITbCKOXO35ICTBEHHOM
npon3BoACTBe. [ [prMeHeHne npenapaToB JaHHOM TPYIIIBI TO3BOJISET CHIU3HTh
JI03BI MUHEPAITBHBIX yI0Opernii (ocobento a30THbIX) Ha 30-40% Ge3 cHinKe-
HUS YPOXKaTHOCTH CEIIbCKOX03MCTBEHHBIX KYIBTYP.

3TO CBS3aHO C TEM, YTO B IPUMEHAEMOM IIPETapaTe OCHOBY COCTaBIISIOT
a3oT(uKcHpyromue OaKTepuH, CIOCOOHBIE K aCCHMMIIALINK a30Ta M3 aTMOC-
¢epHOTO BO3MyXxa. MexaHu3M JeHcTBHsI OMOIpenapaToB IPHU MPOBEACHUH
00pabOTOK MOCEBHOTO MaTepHaia CBOAUTCS K TOMY, YTO ITPH MHOKYIIALINU
MIPOUCXOUT HCKYCCTBEHHOE 3aCEIEHHE TIOBEPXHOCTH CEMSH TOJIE3HOI MUK-
podropoii. I1pu noceBe cemstH 00paboTaHHBIX OHONpenapaTaMu, OakTepuu
HaHECEHHbIE Ha NX TOBEPXHOCTh, HAYMHAIOT MHTEHCHBHO Pa3MHOXKAThCS U
aKTHBHO KOJIOHM3UPYIOT pH30Cc(epy pa3BUBAIONIETOCT PACTEHHS.

CrexTp meiicTBUS JaHHOM TPYIIIBI IPenapaToB JOCTATOYHO IIUPOK, OH
OXBaTbIBAET MPAKTUUECKH BCe HEO00OBBIE KyIBTYphI. KoMIIIekcHOE eficTBre
Ipernapara Io3BOJIsIET HCIOIb30BaTh €10 KaK CTUMYIIATOP POCTa U CPEJICTBO
3aIIUTHI paCTEHUH OT MaTOTeHHOW MUKPO(MIIOPEI, B pE3yNbTaTe Yero cyle-
CTBEHHO YBEJINYMBAETCS YPOKail CETbCKOXO3IHCTBEHHBIX KYIBTYP.

JUnis1 3a1UThl pacTeHui oT 60sIe3HeH, BpeauTeneil 1 COPHAKOB B HACTOSI-
11ee BpeMsl ellle MIMPOKO UCTIOIb3YIOTCS MECTHUIIUABI, KOTOPBIE OKa3bIBAIOT
CYILIECTBEHHOE BIMSHIE Ha MUKPOOHBIE IEHO3BI II0YBHI, TOA4aC CHIDKAS €8
OMOIOTHYECKYIO aKTHBHOCTE. B T0 'ke Bpemst mouBeHHast MEKpOQIIopa, uc-
MOJIB3Ys JUI CBOEro OOMEHA BEIECTB M SHEPTHU OT/ENIbHBIE COSTUHEHUS
STOXMMHUKATOB, pa3pyIlaeT U IpeBpaIiaeT ux B 0e3BpeIHbIC BEIeCTRa.

W3MeHeHue cTpaTeruu 3aluThl paCTEHU B CTOPOHY OrPaHUYEHHUS IIpHUMe-
HEHHSA XUMHYECKHX CPEJCTB CTaJI0 BO3MOXKHBIM Ojaromaps pa3paboTke U
Oornee MIMPOKOMY BHEAPEHNIO OMOIOTHYECKOTO, B TOM YHCIIE MUKPOOHOII0-
THYECKOro MeToa 60ps0bl. MuKpobHonornyeckre npemnaparsl 001agaoT
PSIOM IOCTOMHCTB. H30MPaTETbHOCTHIO ICHCTBHS, OTCYTCTBHEM (DPHTOTOKCHY-
HOCTH, 0€30TIaCHOCTHIO ISHCTBHA MPH UCTIONB30BaHNH. M 9TO TIEHHO, 3T TIpe-
MapaThl, COCTOSIINE U3 )KUBBIX MUKPOOPTaHW3MOB HIIH IIPOTYKTOB UX METa-
6onmm3ma, He 3arpsA3HAIOT OKPYKAIOIIYIO CPEY.

E>xeromHo B Poccnn 60s1ee 20 MitH. rekTapoB 06pabaTeIBaeTCs TAKMMH,
Hanbosee 3¢ PeKTHBHBIMU OaKTEpHUaTFHBIMH ITpenapaTaMy, Kak YHToOaKTe-
puH, OUTOKCHOAIIILTNH, IEHAPOOAIIMIIIVH, JISTUIOIII ¥ ToMeH. Bupyc-
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HbIM npenaparam — BupuH BAB (npotus 6enoit ameprkanckoit 6abouxn), AT
(rycerwrr s60HEBOI TT0105K0pKH), OC (03UMO# COBKH), UM TIPUCYIITH CBOMA-
CTBa BBICOKOU CTIEITU(UIHOCTH 1 MTOTHON 0€30MaCHOCTH AJISl OKPYKaoIIeit
CpEeIBbL.

OHTOMONATOreHHBIE TPUOBI 00J1a1af0T AITUTETbHBIM 3P EeKTOM rmoceaei-
ctBusl. [IpenapaTsl Ha X OCHOBE — OOBEpHH, SHTOMO(DTOPHH, BEPTULIMILIMH 1
Jpyrue peKOMEH/I0BaHbI B KauecTBe 3 PEKTUBHBIX CPEACTB B O0pHOE ¢ KO-
JIOPAJICKUM KYKOM, TJISIMU B APYTUMH BpeIUTesIMA. Bee mmpe ucnons3y-
10TCs B 00pb0Oe ¢ BO30yIUTeIIMH 3a00I€BaHI PACTEHHI aHTHOMOTHKH — TPH-
XOTenyH, (PUTOOAKTEPHOMHUIIMH 1 TOy4aeMblii Ha OCHOBE aKTUBHOTO rprba-
aHTaroHWCTA IMpenapar TpuxoaepMuH. /11 60pbOBI ¢ TPEI3yHAMH ITHPOKOE
pacnpocTpaHeHHe MOTy4IHII TPenapaT 0aKTOPOACHIIH .

Hapsy c GrnonorndaeckiuM MEeToIoM, He0OXOAMMO aKTUBHEE HCITOIb30BaTh
TIPOTHB BO3OyMTENei 1 Oone3Hel pe3epBbl arpoTex HMUecKoro Meronia. B 6oproe
C HAXO/IIIFIMHUCS B TIOYBE (PUTOIIATOT€HAMH PEKOMEHIYETCs BBOJJUTH B CEBOO-
60pOT Te KYIBTYpPbI, KOTOPBIE CTUMY/TUPYIOT CBOSH KOPHEBOH CHCTEMOI! pa3Bu-
THE OrPOMHOTO KOJIIECTBa MUKPOOOB-aHTaroHUCTOB. Hampumep, M3BeCTHO,
YTO MOCEBHI JIFOLEPHBI CIOCOOCTBYIOT COKPAIIEHUIO YHCIEHHOCTH B ITOYBE
BO30YIUTENSI BIJITA XJIOMYATHHIKA.

J171s1 TOBBIIIEHNS IPOYKTHBHOCTH )KUBOTHOBO/ICTBA B HACTOSIIIEE BPEMS
IIMPOKO UCIIONB3YIOTCS: MUKPOOHBIN OEJI0K, He3aMEeHUMbIE aMHHOKHCIIOTHI,
BHUTaMUHBI, ()€pPMEHTHI, aHTHOMOTHKH, 3aMEHUTENH LIETFHOTO MOJIOKa, 3aK-
BacKH B KOPMOIIPOM3BO/CTBE M Ipyrue mpenapaTbl MUKPOOHOIOrHYECKOTO
CHHTE3a.

BripabarsiBaeMblii B HacTOAIIEE BpeMsI KOPMOBOH O€JIOK B BUE CYXUX
TUIPOIHM3HBIX JAPONOKeil 1 OenKoBO-BUTAMUHHOTO KoHIeHTpara (BBK) mo
COCTaBY aMHHOKHCJIOT, COJIEP KaHMIO BUTAMHHOB M MUKPO3JIEMEHTOB Ooraue
pacTUTEIBHBIX KOPMOB.

B nepcnexkTrBe KOpMOBOii 6eoK OyyT MOTydaTh 3a cUeT crnenugpuyaec-
KHX OaKTepui IyTeM BBIPAIIMBAHNS UX Ha TPUPOJAHOM Ta3e M HU3KOMOJIEKY-
JISIPHBIX CIHPTaX.

Y4uThIBas, 9T0 6ETOK OCHOBHBIX PACTUTEIHHBIX KOPMOB O€/leH He3aMe-
HUMBIMU AaMHHOKHCIIOTAMH, B HAIIIEH CTpaHe HaJlaKeHO IPON3BOJICTBO HEKO-
TOPBIX aMHHOKHCJIOT, B YaCTHOCTH JIN3HMHA, TPHUINITO(aHa, Ha OCHOBE CBEPX-
CHHTE3a X MHUKPOOPTaHU3MaMH.

Jlist moBbIIeHHS 3 (PEKTUBHOCTH HCIOIB30BAHMS KOPMOB IIMPOKOE TPH-
MEHEHHE MTOTyIHIH (PepMEHTHBIE TpenapaThl MUKPOOHOIOTHYECKOTO CHHTE-
3a u3 rpuboB u 6axrepuii. @epMeHTaTHBHBIN THAPOIIH3 COJIOMBI C TIOCIIETy-
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FOIIMM BBIPAIIMBaHNEM Ha THAPOJIH3ATE APOXIKEH ITO3BOJISET MOTy9IaTh KOp-
MOBYIO Maccy, comepxkamntyio 1o 10-12% 6enka u 5-10% nerkoycBosieMbIx
ymieBonoB. Mcrone3oBanne pepMeHTOB AaeT BO3MOXKHOCTh IIPUTOTABINBATh
CHJIOC BBICOKOTO KauecTBa M3 TPYAHOCHIIOCYEMBIX pacTeHui. [1pn 3arotoBke
KOPMOB (CHJIOCOBAHHE, CCHA)KUPOBAHHUE) IIMPOKO MPUMEHSIOTCS 3aKBACKH,
MOTy4aeMble U3 YUCTHIX KYIBTYP MOTOYHOKHUCIBIX OaKTepuii — a0 (huiib-
Has OyiboHHas KynbTypa (ABK) 1 mpornioHOBOKUCIBIX OakTepHit (IpOnmuoHo-
Bo-auunoduibHas Kyiasrypa (IIABK)).

HemanoBaxHyr0 poib MUKPOOPTaHU3MEI HTPAfOT B 60pE0E C 3arpsA3HUTe-
JISIMH OKPYXKArOIIeH CpelIbl, CBI3aHHBIMH C CEITbCKOXO03SHCTBEHHBIM ITPOU3-
BOZICTBOM: OTXO/IaMH )KUBOTHOBOYECKHX (DepPM M KOMIIEKCOB, HEpeTIaMeH-
THPOBAHHBIM IPUMEHEHHEM MUHEPATTbHBIX YIOOPEHHH 1 ITIECTHIUIOB, HCTIONb-
30BaHUEM ITOJTIMEPHBIX MTOKPBITHH U T. 1.

ITosTomy, cozmanne 6e30TXOMHBIX TEXHOMOTHYECKHUX MPOIIECCOB B JKH-
BOTHOBOJICTBE, C IPUMEHEHHNEM Ha OTIPE/INICHHBIX Y9acTKaxX IUKIa MUKPO-
00B, perylIMpoBaHHUE B [TOYBE MPOLIECCOB HUTPUDHUKAINH, JEHUTPUPHKAITIH
BHECEHHEM HHTHONTOPOB, MHPOKOE BHEAPEHNE MUKPOOHOIOTHYECKOTO Me-
TOJIa 3aIUTHI PACTEHNH, OpraHN3aIHs MPON3BOACTBA OMOMACCHl MUKpPOOpPTa-
HU3MOB JIs1 OMoerpajaliii TOKCHYECKUX COSANHEHNH B II0YBE, OYHCTKH
CTOYHBIX BOJ IIPEATIPUATHN 1 IPYTHE IPHEMBI, SBIISAIOTCS BaKHBIMU HAIIPaB-
JICHVSIMH B PEILICHUH 3THX TPOOIIEM.

MuKpoOHOIOTHS HTPAET OTPOMHYIO POJIb B M3YUEHHH 0011e0n0I0T -
YecKUX MpoosieM. MUKpOOPraHU3MBI CIIy’KaT yIOOHOH MOZIENbIo I HC-
CIIeZIOBaHUS SBJICHUH HACIECTBEHHOCTH M N3MEHIMBOCTH, TaK Kak o0ia-
JIaf0T BEICOKOW CKOPOCTHIO POCTa M pa3MHOXKEHHS M JOCTYITHOCTBIO KYyIIBTH-
BUPOBaHUS.

IIpoBoauTcs Oonpmast paboTa Mo CEIEKINH [T CO3AAHUS BBICOKOIIPO-
JTYKTHBHBIX IITAMMOB MHKPOOPTaHU3MOB C IIPUBIIEYEHHEM METO/I0B TeHHOI
nmKeHepud. E€ nocTmkenns yxe o0eceumin pa3BUTHe OMOTEXHOIOTHH,
TIOSIBJICHHE MUKPOOPTaHM3MOB, CHHTE3NPYIOLTNX OSKH, epPMEHTHI, BUTAMH-
HBI, aHTHOMOTHKH, POCTOBBIE BEIIECTBA U PYTHE, HEOOXOAUMBIE JIJIsT JKHBOT-
HOBO/ICTBA M PACTEHHNEBOICTBA IIPO/TYKTHI.

PA3JIEJ I.
OBIIUE METOINYECKAE PEKOMEHJIALIMNA
MO U3YUYEHUIO JUCHUILIUHBI

B cootBercTBum ¢ ®I'OC BO, yrBepkaeHHsIM MUHHCTEPCTBOM 00-
paszoBanus 1 Hayku PO ot 26 ntomst 2017 1. Ne 699. MukpoObuonorus nzy-
YaeTcs CTyIeHTaMH-3a09HUKaMU 110 HarpasieHnto 35.03.04 Arponomus,
KBaMpuKanus Oakanasp.

Hacrosimme meronnyeckne peKOMEHIAUN COCTABIEHBI B COOTBET-
ctBur ¢ OCHOBHOM PO QecCHOHATBHOI 00pa30BaTeILHOM MPOrpaMMoin
BBICIIIEr0 00pa30BaHusl, yTBEpKaeHHOH mpukazoM Pexropa ®I'6OY BO
Topckuii [AY ot 26 deBpans 2020 . Ne 23.3.

HBy‘ICHHC AUCHUIITIMHBI COCTOUT M3 ABYX OTAIIOB

1. CamocrosiTesibHass padoTa cTyneHTOB. {51 3TOTO Mpeniaraem
03HAKOMHUTHCS C MPOrPaMMOM Kypca, HACTOSIIIUMHU METOJUYECKIMHU pe-
KOMEH/IAlUSIMHU B PEeKOMEHIyeMoii mureparypoit. CTyneHT 00s3aH U3y-
YUTb 1 YBSI3bIBATh OTBETHI C OJOKEHUSIMH KACAIOIIMXCS BOIPOCOB pa3-
BUTHS CEITECKOTO XO3sICTBAa M MUKPOOHOJIOTHH.

MukpoOHoNoruio peKOMEHYeM U3y4arh M0 pa3nenam, U KaxKIblid pas-
nen (TeMy) 3aBeplaTh COCTaBICHUEM Ta0IuUI] 10 00pasiiaM, Ipeiarae-
MBIM B METOJUYECKHNX YKa3aHUIX, WIIM TPOBEPSITH CBOM YCBOGHHBIE 3HA-
HUA 110 BOIIPOCAM JJIsI CAMOIIPOBEPKH, KOTOPBIMU 3aBEPIIAETCS TEMA,
COCTaBJISIS TIPU ATOM KPAaTKUi KOHCTIEKT. Ero HeoOxommmMo uMeTs Ha 3a-
HATHUSAX BO BpeMsl 1a00opaTopHO-IK3aMeHAMOHHOH ceccur. OH momo-
XKET ONPEIEIUTh, HACKOJIBKO MOJHO U MPAaBUIIBHO YCBOEH MaTrepual, u
OyIeT CIYKUTh BCIIOMOTaTeIbHBIM ITOCOOMEM B IMTOATOTOBKE K IK3aMe-
HY. 3alIOMUHATh CIICUATBHYIO TEPMHHOJIOTHIO 00s13aTesbHO. MiTorom
CaMOCTOSITEJIbHON TEOPETUYECKON MOATOTOBKH CIIY)KUT YCIIEIIHO C/IaH-
HBIN 5K3aMEH.

[Tpu u3ydeHnnu Kypca MUKpOOHOIOTUY CTYIEHTY MpejiaracTcs O3Ha-
KOMUTHCSI C UCTIOJIb30BAaHUEM B X031 CTBE MUKPOOHOIOTHYECKHX Ipera-
paToB IS 3aIIUTHI PACTEHUH, OaKTeprUaTbHBIX yI0OpeHnH, Ononpenapa-
TOB 11 KOPMOIIPOU3BOJICTBA, CTUMYJIATOPOB POCTA PACTEHUH U KUBOT-
HBIX.

Kpowme Toro, cTyneHT 1o/mKeH coCTaBUTh KOJUIEKLHMIO U3 OHoTpenapa-
TOB, IPUMEHIEMBIX B X035ICTBE. DTO MOTYT OBITh 3aKBacKH, (PEPMEHTHI,
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AHTUOMOTHUKH, OMOCTHMYISITOPBI, OaKTepraIbHBIE YIOOPEHUs, CBIBOPOT-
KH JUTS OTIPEICIICHHSI BUPYCOB PACTEHHH, YUCTHIE KYITBTYPBI MUKPOOPTa-
HU3MOB, 00pas3IIbl HOYBEI, 00pa3IIbl KOPMOB WM TepOapuii 6000BBIX pac-
TEHHH ¢ KITyOeHbKaMH Ha KOPHSIX.

[IpencrasneHHble 0OBEKTHI clexyeT ohOpMUTh Ha KaAPTOHE WK B
KOpOOOYKe M CHaOUTh ITUKETKOM, Ha KOTOPO yKa3aTh Ha3BaHUE Mperna-
para, 11eJb 1 CrIoco0 NPUMEHEHHS, Ha3BaHUE X035iCTBa M (haMITHIO CTy-
nenra. Konekius craeTcs npenojaBarelto B mepuoja ceccuu. [1pu BbI-
TIOTHEHNH JIAOOPaTOPHOI paboThI BO BPEMS CECCHHU CTYICHT MOKET IPO-
BECTH MUKPOOHOIOTUUECKHIA aHAJIN3 TOCTABJICHHBIX 00Pas3IIoB.

Y4eOHBIM TITAHOM 3209HOTO O0Y4ESHHS IS arPapHBIX BY30B 110 MUK-
poOunoIoruy NpeaycMaTprUBaCTCSI:

35.03.04 Arporomust
Hanpasnenue
OYHO 3204YHO

JIeKIMOHHBIX 4acoB 16 4
JlabopaTopHbIX 3aHATHH 32 12
CamocTosiTenpHast paboTa 60 119
OK3aMeH 36 9
Bcero vacos 144 144

2. Bo Bpems 1abopaTopHO-9K3aMEHAIIIOHHOW CECCUH YUTACTCS Kype
JIEKLUH, paCCYMTaHHBIN HA CTYIECHTOB, YCBOMBILIMX MAaTEPHAl: OH 3HAKOMHUT
HX C OCHOBHBIMHU TEOPETHYECKUMH OJIO>KEHUSIMA MUKPOOHOJIOTHH, HOBBI-
MH JIOCTHXKEHUSIMA MUKPOOHOJIOTHYECKOM HayKH U TIEPEOBOTO OIIBITA.

JlaGoparopHble 3aHITHS TIOMOTYT CTYIEHTaM OBJIaJIETh MUKPOCKOIIU-
i, U3y4UTh HEKOTOPHIE BOIPOCHI MOP(OJIOTHH, PU3HOIIOTUN MHUKPOOOB,
METO/bI KYJIETUBUPOBAHUS UX U CIIOCOOBI CTEPUITU3ALIHH.

CryneHTsl, mpopaboTaBIIne COOTBETCTBYIOIIHI TEOPETUIESCKUH yaeo-
HBII MaTepHal ¥ 0TpadOTaBIINE Ta00OPATOPHBIC 3aHATHS, JOITYCKAIOTCS
K cllaue 9K3aMeHa Mo Kypcey.

BHUMAHWNUE!
Jist paGoThbl B MUKPOOHOJIOTHYECKOH JIa00PATOPUU HYKHO
npuodpecru x/6 xanar

IIpuMepHBIH TeMAaTHYECKUH IUIAH JEKIMH
U Ja00pPATOPHBIX 3aHATHH MO0 MUKPOOHOJIOTHH
s cryneHToB |l kypca O30 ArpoHomuueckoro gaxkyJjbrera
®I'bOY BO Topckuii TAY
HanpasJienne 35.03.04 Arponomusi, kpaaupukanusa dakagaBp

Jleknuumu

1. Beenenue. 3HaueHNE MUKPOOUOJIOTHH M TIEPCTIEKTUBHI €€ pa3BH-
Tusi. OCHOBBI CHCTEMAaTHKH, MOP(H)OJIOTHH B (PU3HOTIOTHA MHKPOOPTaHH3-
MOB (2 vaca).

2. [IpeBpareHre MUKpOOpPraHU3MaMHy COSTMHEHUH yIiepoa, a3oTa,
cepsl, docopa, ’Kene3a U poJib THX MPEBPAIIECHUH B IIIOJOPOIUH TO-
4yBbl. OCHOBHBIE BONPOCHI [TOYBEHHOM MUKPOOHOJI0THH. MUKpOOHBIE O1O-
npenapaThl A1 aKTUBU3AUH OMOJIOTHYECKOW a30T(PUKCAIINHN 1 3aIIUTHI
pacteHuii ot 6osie3Hel u Bpeaureneii (2 yaca).

JlaGopaTopHble 3aHATHS

1 IpaBuna paboThl B MEKPOOHOJIOTHYECKOM TabopaTopuu. Mopdoro-
rust npokapuot. JJuddepenimanbapie MeToIbl OKpackH. (2 yaca).

2. [lurarenbHbie cpeabl. MeTozp! crepuiu3aiii. TeXHIKa TOCEBOB
MHUKpPOOOB U3 pa3iuyHbIX cyocTpaTroB. Mukpodiopa nous. (2 vaca).

3. KonuvecTBeHHBIH y4eT MUKPOOOB B pa3JIMuHbIX cyOcTparax. Bui-
JIeTICHUE YUCTBIX KYIBTYp. (2 yaca).

4. Yyactiue MUKPOOPraHU3MOB TIOYBBI B [TPEBPAIICHHUIX COSANHCHHIA
yriepona B npupoje. Bozoynurenu OpoxkeHHii, MX XapakTepucTuka (2
Jaca).

5. MUKpOOpraHU3MBbI TOYBBI, YIaCTBYIOIIME B IPEBPALLICHUSIX COCIU-
HeHuit a3ora. (2 yaca).

6. MHKpOOpraHU3MBbI TIOYBBI, YIaCTBYIOIINE B IPEBPAILCHUN COCIU-
HeHuit cepbl, pocdopa u xenesa (2 yaca).



Pazgea Il. METOAUYECKHUE PEKOMEHJALIUA
IO U3YUYEHUIO OTAEJBHBIX TEM JUCLHHUIIJIMHBbI

. OcHOBBI 001I€li MUKPOOHOJIOTHH

1. IpenmeT, 00BEKTHI, KPAaTKasi UCTOPUSI Pa3BUTHS
¥ 3271244 MUKPOOH0JIOTHH

[MpucTynas k n3y4eHUI0 MUKPOOHOIOTHH, HEOOXOIMMO, TIPEK/IE BCe-
0, COCTAaBUTH SICHOE MPECTABICHUE O MUKPOOPTaHU3MaX, BBISICHUTE, YEM
OHH XapaKTEPU3YIOTCS U OTIIMYAIOTCS OT IPYTUX OPTaHU3MOB.

Mup MUKPOOPTaHU3MOB CIIO’KEH H Pa3HOOOPAa3eH, OH BKITIOYAET B ceOst
0aKTepru, MUKOILIA3Mbl, AKTHHOMHILIETBI, MUKPOCKOIIMYECKHE TPUOBI, BO-
JOPOCTH, IpocTeiiue, BUpychl. O3HAKOMBTECH C UX PACIPOCTPaHEHUEM
Y 3HAYCHHUEM B MIPUPOJE, PA3INUHBIX OTPACISAX HAPOJHOTO XO34MCTBa,
OXpaHe OKPYXKAIOIIEH CpeIbl U PEIICHUH 00IIEOMOIOTHICCKUX 3a/1au.

W3zygas ncropuio pa3BuTHsi MUKPOOHOJIOTHH, 03HAKOMBTECH C OITUCA-
TEJBHBIM U (PU3HOJIOTO-ONOXHUMHUYECKUM ITEPHUOIOM B CTAHOBJICHHUH ITOM
HayKH, ¢ OTKpbITUsIMH A. JIeBenryka, JI. [Tactepa, P. Koxa. Ynenure oco-
00e BHUMaHHUE POJIH U TBOPUECKOMY BKJIAAY B pa3BUTHE HAYKH PYCCKUX
yuenbix: JI.C. llenkoBckoro, .. Meunukoga, /.. UBanoBckoro, H.®.
l'amanewn, C.H. Bunorpazackoro, B.JI. Omenstackoro, C.I1. KocTreuera,
H.H. Xynsxosa, H.A. Kpacunsaukosa, E.H. Mumnyctuna u npyrux.

Heo0xonnmo 3HaTh epCeKTUBEI pa3BUTHS MUKPOOHOJIOT UH.

Jlureparypa: 1, ctp. 3-20.

Bonpocuvl ona camonposepxu

1. IlepcniekTHBBI pa3BUTHSI MUKPOOUOJIOTHH.

2. CoBpeMeHHBIE IOCTIKEHUS MUKPOOHOIJIOTHH Y BHEAPEHHE UX B ITPaK-
THKY CEIIBCKOTO X031 CTBA.

3. Mup MEKpOOPTaHU3MOB H €r0 pa3HOOOpasue.

4. Posib MUKpOOPTaHHU3MOB B IIPUPOJIE U CEIILCKOXO3SIMCTBEHHOM IPO-
W3BOJCTBE.

5. Ponb MukpoOunonoruu B 0XpaHe OKpYXaroIei cpepl.

6. OnmcarenbHbIN epro] pa3BUTHI MUKpoOnoiorun. PaboTer A. Ban
Jlesenryka, J1.C. Camoiinosuua, M.M. Tepexosckoro, I1.®. [opsimuoBa.

7. ®U3NONOTHYECKHUI IEPUOJ PA3BUTUSI MUKPOOHOJIOTHH. OTKPBITUS
JIyn ITacrepa.

8. PazBuTHe MukpooOuonornyeckoit Hayku B Poccuu. 3Hauenue padbor
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J .M. UBanoBckoro, .M. Meunukona, JI.C. lleakoBckoro, H.®. I'ama-
JIEU U IPYTUX.

9. 3HaueHNE MUKPOOHOJIOTHH JUTS CEITHLCKOTO XO3SHCTRA M TPAKTHICC-
KOH A€ TENBHOCTH arpOHOMA.

2. Mukpoopranusmbl, ux Kjiaccupukanus, MopgoJiorus,
CTPOeHUEe M pa3MHOKeHHe

OOBEeKTOM UCCTIe0BAHMU MUKPOOHOJIOTHH SIBIISIOTCSI MUKPOOPTaHHU3-
MBI, KOTOpPBIE HE TPECTABISIOT COO0H eMMHON CHCTEMaTHIeCKOU TPyI-
1bl. IM CBOMICTBEHHBI MUKPOCKOIIMYECKHUE PAa3MEPHI KIIETKH, ObICTPOTa
Pa3MHOKEHUS M OAHOTUITHAS TEXHUKA N3Y4EHHSI M KYIIbTUBUPOBAHMS.

[To cTpoeHuto KIeTKH MUKPOOPTaHU3MbI Pa3AesisitoTCs Ha 9yKapHOTHI
1 ipokaproTsl. Heo0XoamMo XOpoIIo 3HaTh UX OCHOBHBIC OTINYUTEIh-
HbIe ipu3Haku. OTpasuTe STH pa3nudus B TAOIHIIE 2.

Tabmuma 2 — XapakTepucTHKa MEKPOOOB KJIETOUHOI OpraHu3aIn

[Ipusnaku Oyxapuotsl | IIpokapuors

Hanuyue uctunHorO sipa ¢ MeMOpaHoit

Hanuuue nykneonna

[IpucyrcTBUE B KIeTKE MUTOXOHAPHH, anmapara
Tonpaxu, 3HI0MIA3MATHYECKON CETU

Hanuuue pubocom

Ilemnrono3a ¥ XUTHH B COCTABE KICTOYHOM
CTCHKH

MypeuH B cocTaBe KJI€TOUYHOM CTEHKH

Cropsl U1 pa3MHOXKEHHUS

CrHopsl Uil COXpaHEHUS )KU3HECTIOCOOHOCTH

Hanuuune xancynst

[IpencraButenu

W3 sykapuOTHBIX MUKPOOPTaHU3MOB JICTaJbHEE 03HAKOMBTECH C IPH-
0amu. HeoOxomuMo noipoOHO U3ydHTh UX MOP(OIOTHIECKUE MPU3HAKH:
CTPOCHHE MUILICIIHSI, BUJIbI CIIOPOHOIICHHUS, 0COOCHHOCTH CTPOCHHS HEMHU-
LeTTHATTbHBIX TPHOOB (Ha IpUMepe APOXKIKEit).
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Oco60 ciiemyeT 00paTUTh BHUMAaHNE HA CITOCOOBI pa3MHOKECHUS TPH-
60B. CymecTByeT BereTaTUBHOE H PETPOTYKTUBHOE pa3MHOKEHHE, TIOC-
nexHee ObiBaeT Oecnonoe u nmonoBoe. OOpaTuTe BHUMaHUE HA Pa3HbIe
BU/JIBI IOJIOBOTO M SHAOTCHHOTO, 9K30T€HHOTO OECIION0T0 Pa3MHOKEHHSL.

[pencrapbre prucyHok (Ne 1) Mop(hoIOrHUECKUX TPU3HAKOB IPHOOB,
OTMETETE COOTBETCTBYIOIIE 0003HAYCHUS I paMu:

Myxkop [Ternummmym Acnieprusuryc
[Ipuznaku:
1. OgHOKIETOYHBIA MULIEIHI 4.CnopaHrueHocery

2. Muoroxnerounsiii munemuii | 5. Koauguu

3. Cnopaunruii co criopamu 6. Konnauenocen

O3HakoMBTECH C OCHOBAMH CUCTEMATHKHU I'PUOOB, C XapaKTEPUCTH-
KOI OCHOBHBIX KJIacCOB (XUTPHIMOMHIICThI, SUTOMHUIICTHI, ACKOMHUIIETHI,
basumromuriersl, JlefiTepoMHUIIeTH!).

OTMeThTE CHCTEMAaTUYECKOE MOJI0KEHUE TPUOOB, YKa3aHHBIX B Ta0-
e 3.

Tabnwuma 3 — CucreMaTnaecKoe MoJI0KeHIEe TPHO0B

Knaccel rpubos

IIpencrasurenu Xurpuam- 3uromu- AckoMmu- basumuo- | Jedtepo-
OMHIIETHI LIETHI LIETHI MHIIETHI MHIIETHI

Jposxoxu

Henvummaym

Tpuxonepma

Myxop

Acnepruiuyc

Dyszapuym

be3 munenmii
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OCHOBHBIM 00BEKTOM MUKPOOHOJIOTHH SBISIOTCS TPOKAPUOTHI, K KO-
TOPBIM OTHOCSATCS OaKTEePUH, AKTHHOMHIIETHI, MUKOTLIA3Mbl, PUKKETCHU H
Ipyrue.

W3yaenne mpoKkaprOTHBIX MEKPOOPTaHU3MOB HY)KHO HA9aTh C UX CHC-
TemMaTuku. Heo6xoammo 3HaTh, 9T0 MOP(OIOTHIECKUE, ATOIOTHIECKUE,
OHoXMMUYECKHe, PH3HOIOTHYECKIE TPU3HAKHU CITy)KaT OCHOBAHHEM JIJIst
KJIacCU(pUKAIUH POKAPUOT.

[To cTpoeHuIo KIICTOYHOM CTEHKH Pa3IndatoT IPaMITOI0KUTEIbHBIC U
rpaMoTpuLarenbHbie Oakrepun. [Ipy 03HAKOMIICHIH C OTAETEHBIMHE TpeT-
CTaBHUTEIISIMU ITPOKAPHOT 0OpATUTE BHUMAHUE HAa OTIIMIUTEIBHBIC TTPH-
3HAKM TPYII HICTUHHBIX OAKTEPHid, OYKYIOIIUXCS, HUTYATBIX, CIIUPOXET,
MHUKCOOAKTEepHii, AKTHHOMHUIIETOB, MUKOTLIA3M.

W3yanTe cTpoeHNE KIETOK MMPOKAPHOT.

bakTepun UMErOT KIETOYHYIO CTEHKY, IUTOIUIa3MaTHIECKYI0 MEMO-
paHy, IUTOIUIa3My, B KOTOPOU HaXOASATCS PSIJT BKIFOUEHHM.

[TpencraBere pucyHok (Ne 2) BHYTpeHHEH CTPYKTYphI OaKTepUaib-
HOM KJIETKH U CIIEJIaiiTe COOTBETCTBYIOIINE 0003HaYEeHUSI U (paMu

1. Knetounas cTeHKa

2. lluromnazmaTudeckas MmeMOpaHa

3. Hykneonn

4. [Tutomnazma

5. PubocoMsl

6. Me3ocoMbl

7. BrirroueHns 3armacHbIX MMTATEILHBIX BEIECTB

Oco6oe BHIMaHKE 00paTuTe Ha MOPQOIOTHIO POKAPHOTHBIX MUKPO-
OpTaHU3MOB.

Hctunnble 6akTepun IMEIOT pa3nuanyio hopmy. M300pasute Ha pu-
cynke Ne 3 pazHo0Opa3ue mapOBUAHBIX, TAJIOYKOBUTHBIX, U3BUTHIX U HUT-
9aTbIX (opM.

Crenaiite COOTBETCTBYIOIIHE MOATUCH (MOHOKOKKH, TUTNIOKOKKH, TET-
PaKOKKH, CApIIHHBI, CTPENTOKOKKH, CTA(PUIOKOKKH, TAJIOUYKOBUTHBIEC OaK-
TepHH, OAMILTBI, BAOPHOHBI, CIIUPOXETHI, CITUPWLIbI, HUTYATHIC).
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Hekotopsie 6akTepun 00pa3yroT CIOpbl, KOTOPBIC BBITOJIHSIOT POJIb
HPUCTIOCOOJICHUS K HEOIaronpHsTHBIM YCIIOBUSIM Cpejibl. B To ske Bpemst
ATO CTaAUs 3aIaca SHEPTUH, TUTATEIILHBIX BEIECTB IS TOCIIETYIOIIETO
pOCTa U pa3MHOKCHHUSL.

Pasznuuaror OanmusipHOe, KIOCTPUIHAIBHOE U INIEKTPHANAIBHOE pac-
noJsiokeHue crop (aaThb pucyHok Ne 4).

OrtnenpHble OakTepUH CIOCOOHBI K nepeABikeHmto. [Ipoananusupyii-
T€ pa3JIMUHbIE CIIOCOOBI M CKOPOCTH ABIKEHU. M1300pa3uTe Ha pUCyHKE
(Ne 5) GakTepuu ¢ pa3IUYHBIM YUCIIOM U PACTIONOKCHUEM KIYTHKOB.
Hazoswure nx. OT™MeTsre (hOpMBI, KOTOPBIM HPHUCYIIE CKOJIB3AIIEE BH-
YKCHHE.
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K mpokapuoram Takxe OTHOCSITCSI MHKOIUTa3Mbl U aKTHHOMHUIICTHI.
MHUKOIUTa3MbI XOTSI U UMEIOT KJIETOYHOE CTPOCHHE, HO UX OpPTraHU3aIHsI
OoJiee mpocTa, YeM UCTHHHBIX OaKTePHIA.

AKTHHOMMUIIETBI 10 CBOCH MOP(OTIOTHH NPHOIIIKAIOTCS K Tprdam, HO
OTCYTCTBHE UCTUHHOTO SI/Jpa XapaKTEPU3YeT X KaK MPOKAPHOTHHIC MUK-
poopranu3mbl. 3yuante 0COOCHHOCTH CTPOCHUS ATUX IPYIIIT IPOKAPHOT.
Ortpasure 310 B pucynke (Ne 6).

Mukomia3Mbl AKTHUHOMULIETHI

YV IpOKaprHOTHEIX MUKPOOPTaHU3MOB CYHIECTBYIOT Pa3IM4YHbIE CITOCO-
ObI pa3MHOXEHHUSI: OT MPOCTOr0 (OMHAPHOTO) JIENICHHs 10 00pa30BaHHs
cropoHoctes U cnop. O3HAKOMBTECH C TUM pazHoOOpa3ueM, nbo cro-
cobu CKOPOCTb PAa3MHOXKCHUA OIIPCACIIAIOT BEBDKMBACMOCTD B 1A B ITPU-
poze. UToOs! erde 3amoMHUTB 3TOT MaTepral, 3al0JIHUTE Ta0uIry 4.

Tabmmma 4 — CriocoOs! pa3MHOXKEHHS MPOKAPHOTHBIX MUKPOOPTaHU3MOB

['pyrme! MUKpOOpraH3MOB Crioco0bI pa3MHOKEHUS

Hcrunnble 6akreprn (KOKKH,
MATOYKOBH/THBIC)

Mukcobakrepru

[ouxyrormmecs

AKTUHOMULIETHI

MuKkoria3smbl
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Bce npokxapruoTHBIE MUKPOOPTaHU3MBI XapaKTEPU3YIOTCS BRICOKUMHU
TeMIaMu pa3MHoxkeHus. [IpeacraBpre rpaduuecku Ha pucynke (Ne 7)
(a3sl pocta OaKTepHaIbHON KyTBTYpBI Ha TUTATEILHON Cpesie. YKaKHUTE
Ha3BaHMA ITHX (a3.

W3y4arTe MUKpOOPTraHU3MbI HEKJIETOYHOW CTPYKTYPHI (BUPYCHI U (haru),
oTHocsirecs K uapctry Bupa (Vira), snauenue padot /.M. MBaHoBCKo-
ro. HeoOxomumo 3HaTh PUPOIY M OCHOBHBIE (PU3UKO-XUMHYECKHE H OHO-
JIOTHYECKUE CBOWCTBA BUPYCOB, (ParoB, MX CTPYKTYPY, pasMepsl, hopmy.
Vsacuute, B ueM pazmmuue nonrumnos JJHK-reromusix n PHK-renOMHEBIX
BUPYCOB.

Pa3bepurech ¢ MeXaHM3MOM MPOHUKHOBEHHUSI BUPYCOB, (haroB B opra-
HU3M, UX PENPOAYKIMEH B KIIETKAX, METOJIaMHU UCCIICAOBAHNUS U KYJIBTH-
BUPOBaHWIS

Jlurepatypa: 1 ctp. 21-44,79-84, 157-163.

Bonpocuvl ona camonposepxu

1. ®opmel OakTepHil ¥ NX XapaKTEPUCTHUKA.

2. OTIMIUTENBHBIC 0COOCHHOCTH MMPOKAPUOT OT IYKAPHOT.

3. OyHKIMY TOBEPXHOCTHBIX U BHYTPEHHUX CTPYKTYpP OaKTepHii?

4. CTpoeHue 1 OTIMIHUTENIHHBIE 0COOCHHOCTH IPaMIIOIOKUTETEHBIX U
rpaMOTPHUIATEILHBIX OaKTEPHIi?

5. Paznmuus B cTpoeHUH SApa SYKapHOT M HYKJIEOU I IPOKApUOT?

6. Kak 00pa3yroTcs criopbl, XapaKTepUCTHKA OCHOBHBIX CTa M ?

7. @aKTOpHI, BIUAIONINE Ha TEPMOYCTONYUBOCTH CTIOpP?
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8. Criopsl Tpr00B 1 YHIOCTIOPHI OAKTEPHii, BEINOTHIEMbIE UMH (HyH-
Kuun?

9. Crpoenue BupycoB u (paroB, Kakue OpraHU3MbI OHHU 3aPaXKAIOT?

10. Poct 1 pa3MHOKEHIE MUKPOOPTAaHU3MOB.

11. lats xapakTepucTuKy (pazaM UKIIA pa3BUTHS KYIBTYpHI OaK-
TEpHUH.

3. Bansinue ¢akTOpoB BHeUIHeH cpeabl
HAa MHKPOOPraHMU3Mbl

MUKpOOpraHu3Mbl HACEISIOT Bee 00macTu 6uocdepsl U 00Ia1at0T
OO0JIBIION YCTOMYMBOCTBIO U Pa3HOOOPa3HBIMU PHUCIIOCOOUTETBHBIMU
CBOMCTBaMH K BO3JICHCTBHIO PA3JINYHBIX YCIOBHI OKPYKAIOIIEH Cpe sl
(ctopoobpa3oBanueM, Karicyi000pa3oBaHHEM, CKOPOCTHEO PA3MHOKEHHS,
(bepMeHTaTUBHOM 1 aHTHOMOTHIECKOW aKTUBHOCTHIO, TOKCHHOOOPa30Ba-
HHEM H JIPYTHMH).

DakTOpBI BHEIIHEH CPeibl MHOTOUMCIICHHBI U pa3HooOpa3HseL. VX xa-
paxTep MOXKET OBITh (PU3MIECKIM, XUMUYECKUAM 1 OrostormdeckuM Hyx-
HO 3HAaTh, KaKue (PaKTOPHI SIBISIOTCS ONTHMATBHBIMH, a KaKHe 00J1a1al0T
MHUKPOOOCTATUUECKHIM (3a/1€PKUBAFOLIMM PAa3BUTHE) HIIH MHUKPOOOIIH/I-
HBIM (TyOUTEIBHBIM) JCHCTBHEM.

MHUKpOOpPraHu3MbI MOTYT Pa3BUBATHCS TOJIBKO MTPH HATMYHH B CPEJIE
cB00OIHOH Bozbl. HeoOx011Mo 3HaTh, Kak BIMSET OTEPS BOJBI B CpeJie
Ha JKU3HEIEATEIIFHOCTh MUKPOOOB. 3Has 3TO, PETYIUPYS BIAXHOCTB, a
CIIeIOBATEbHO, M aKTHBHOCTD Pa3BUTHS MUKPOOPTaHH3MOB, MOYKHO JI0JT-
'O XPaHUTh KOPMa M MIPOIYKTHI CEITBCKOTO X03sHCTBa (CEHO, 3¢pHO, CyXO-
(GPYKTHI, CyX0€ MOJIOKO U T. 11.)

Jlnst Goriee ITUTENHHOTO COXpaHeH s B Ononpernaparax (0akrepualib-
HBIX YIOOPEHUSIX, MUKPOOHUOJIOTHYECKUX CPEIICTBAX 3AIUThI PACTCHHI)
MHUKPOOPTaHU3MOB B )KU3HECTIOCOOHOM COCTOSIHUY IIPUMEHSIOT METOTBI
TEIUIOBOH PacTIbIIUTEILHOM CYIIKY ¥ THOPUIH3ALNH, T.€. TOTyIeHHUE Cy-
XHX KYJIBTYP BBICYIIIMBAHHEM 13 3aMOpOkeHHOTo coctosiaus (-76°C) mox
BBICOKHM BaKyyMOM.

W3 pusndecknx pakTopoB TeMIepaTypa Cpeabl SBISETCS OJHAM H3
DJIaBHBIX, BIUSIOMNX HA )KU3Hb MUKPOOOB. M3yaure KpuTHYeCcKue npere-
JIBI TEMIIEPATYP AJIS PA3JIMYHBIX MPYII MHKPOOOB (MCHXpoduiios, Me30-
¢unoB, TepMo(UIIOB) M yKaXKUTE UX B TabmIIe 5.
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Tabmuma 5 — OTHOImIEHNE MUKPOOOB K TEMIIEpaType

[pymmet Kputnaeckne npenems
" = [IpencraButenu
MHKpPOOPIraHU3MOB HIDKHUHA BEPXHUI
Icuxpodurst
Mesohubt
Tepmodms

Kak BiIMSIIOT BRICOKHE H HU3KHE TEMIIEPATyphl HA MUKPOOBI, TJIE 3TO
MCHOJB3yeTcs, VT Kakux 1eyieid? Jlaiite onpeeieHue MOHITHIM CTCPH-
JIU3aIMs, TaCTePU3aIHsl, 03HAKOMBTECh C UX METOJIaMH U PEKUMAMH.

HemanoBaxxnoe 3HaYCHUE AJ1 PA3BUTHS KYJIETYPbl MUKPOOOB IMEET
BO3YIITHBIN pekrM. [10 OTHOIICHHIO K KUCIIOPO,TY MUKPOOPTaHU3MBI JIe-
JSAT HA OONHUTaTHBIX a9pOOOB, OOMUTaTHBIX U (PaKyITBTaTUBHBIX aHAYPO-
00B. 3anosHuTE TAONIHITY 6.

Tabmuma 6 — OTHOmIEHIe MUKPOOOB K adpaIiuu

AHa3po0BbI
MukpoopraHu3Mbl Adpolbi OOJMraTHBIC (haKybTaTUBHBIC
1 2 3 4
InecHeBbie rPHOBI
Jposoxu
Asorobakrep
AKTUHOMHIIETBHI
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IIpooonsicenue mabauyvr 6
1 2 3 4

Barmmnel

Kinoctpuauymsl

Baxrepuu:

- MOJIOYHO-KHUCIIBIC

- HUTpUQUIHPYIOIIHe

- KITyOeHbKOBBIE

- IEHUTPUPHUIIPYIOIIHE

- YKCYCHO-KHCIIbIE

Wzyuute aeiicTBue HAa MUKPOOPTraHU3MBbI JaBIIEHUS, CBETA, YIBTPa-
3BYKa, HOHM3UPYIOIIEH paraliiy, peHTreHydei. Kakosa posb 3Tux ¢ax-
TOPOB B CAMOOYHIIICHUI» BO3/yXa, BO/IbI, TIOUBHI?

W3 xumudecknx (pakTOpOB, peaKIus CpeIbl OKa3bIBAET CYIIECTBEH-
HOE BIIMSIHHUE HA )KU3HEACATEIbHOCTH MUKPOOPTaHU3MOB. O3HAKOMBTEChH
C MCTIONb30BaHMEM THX 3HAHUK IPY KOHCEPBUPOBAHUH MPOAYKTOB, B KBA-
LIEHUH OBOLIEH U CUIIOCOBAaHUH KOPMOB.

W3MeHsist peakuro cpe bl TOYBBI, MOKHO MOJABIISATh pa3BUTHE (UTO-
naToreHHoi Mukpodopsl. Ha 5T0M 0CHOBaHBI, HarpuUMep, METOIBI OOPb-
Obl ¢ BO30OyIuTENEeM KHUJIIbI KAITyCTHI.

XUMHAYECKHE SIAOBUTHIE BEILECTBA, MOMAaiasi B KIETKY, B3aUMOIEH-
CTBYIOT C OT/ICITFHBIMH B&)KHBIMH €€ KOMITOHEHTAMH U TEM CaMbIM Hapy-
MIAOT UX (PYHKIMU WITH IPUBOJIAT K rrOeny, OOpaTiTe BHUMaHKE Ha BO3-
JeiicTBHE Ha MUKPOOBI IIEI0YeH, KUCIIOT, CIIUPTOB, (hopManuHa, peHo-
JIOB, COJIEH TSDKETIBIX METAJJIOB, PTYTHBIX, CEPHBIX U IPYTUX [IPENapaToB
1 FICTIONIb30BaHME UX B MPAKTUKE 3aIIUTH PACTCHUH OT 3a00IeBaHHH.

W3 6ronorndeckux hakTopoB cpeibl, BIUAIONMX HA MUKPOOPTaHU3-
MBI, 110 UX TIPOUCXOKICHHUIO MOXKHO BBIICITHTh PACTHTEIbHBIC ((DPUTOHIIN-
Ib1) U MEKPOOHBIE (aHTHOHOTHKH, GaKTeprodaru, XUIHbIC TPHObI, THO-
OepeuHb). VX neiicTBIE MOKET CTUMYJIMPOBATH MU MOJABIISATh Pa3-
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BUTHE H JJaKe IEHCTBOBATh MUKPOOOINAHO. O3HAKOMBTECH C OCHOBHBI-
MU CTI0CO0aMU HCIIOTB30BaHMS OHOJIOTHYECKHIX (PaKTOPOB JUIS MOIaBIIe-
HUS (PUTOMIATOTEHHON MUKPOQIIOPBL. DTOT pa3iesl TECHO CBSA3aH C TEMOU
«OTHOIIEHHUS MUKPOOPTaHI3MOB MEKIY COO0I U paCTCHUEM.

3HaHMS BONPOCOB BIMSHUS OKPYKAIOIISH CPeIbl HA MUKPOOPTaHH3MBI
CITY’KUT OCHOBOH [T yHIPaBIICHHUS )KU3HEIESITEITBHOCTHIO MTOJIC3HBIX H Y-
HETEHMS WM YHHITO)KEHHUS ITATOTEHHBIX MUKPOOOB.

Jlureparypa: 1, ctp. 96-112.

Bonpocuvl ona camonposepxu

1. Peakmust 6akTepwii 1 rpuOOB Ha BIAKHOCTH CPEIBI?

2. Kak oTHOCATCSt MUKPOOPTaHU3MBI K TEMIIEPAType CPeIbl?

3. OxapaxTepusyiTe ncuxpoQmioB, Me30(pUILIOB B TEPMO(HUITOB.

4. T'me uctione3yeTcs OTHOIICHHE MUKPOOPTaHU3MOB K HU3KUM H BbI-
COKHM TeMIIepaTypam?

5. Kak oTHOCSITCS MUKPOOPTaHU3MBI K KHCIIOPOTY?

6. UTo co00ii mpeacTaBIsIFOT MUKPOAdPO(HITBI, KaKHEe MUKPOOPTaHH3-
MBI K HUIM OTHOCSATCS?

7. OTHOIIEHHE MUKPOOPTAHU3MOB K peakuuu cpejbl (pH)?

8. IlpuBeuTe mpuMepbl HEUTPOPHUIIOB, ATKAITO(UIIOB U A0 (PUIIOB.

9. Kak BIusIOT HA MUKPOOPTaHU3MBI JaBIICHHE, aHTUCETITUKU, HOHBI
TSDKEJIBIX METAJUIOB M aHTHOMOTHUKH ?

10. OxapakTepusyiTe BIHSHIE YIBTPa(HOICTOBOTO CBETA, BUANMOTO
W3JTy9eHNs M HOHU3HUPYIOIIEH paiialiii Ha MUKPOOPTaHU3MBI.

4. B3auMOOTHOIIEHHS] MUKPOOPTaHNU3MOB MeEKAY c000ii
U IPYTUMH CyIIeCTBAMH

B npupoae MUKpOOpPraHU3MEI )KUBYT U IPOSIBIISIIOT CBOKO KU3HEIES -
TEIBHOCTH B TECHOM KOHTAKTE JIPYT C APYIOM, WM C BBICIIUMH CYIIE-
CTBaMHM. B pe3yinbrare CII0KMBIIMXCS B3aMMOOTHOIIEHWIN CO31Ar0TCS
OUOLICHO3BI.

VYdaruTte, 9T0 OTHOIIEHHSI MUKPOOPTaHU3MOB MEX 1y c000ii 1 pacTe-
HHEM MOTYT ObITh OCHOBAHbI Ha B3aUMHOU TIOMOILH ApyT apyry (cumOu-
03) WJIK Ha TIOATOTOBKE MPOAYKTOB MUTAHMUS JJIs IPYTUX BUIOB B PE3YITb-
TaTe BBIICJICHHsI COOCTBEHHBIX MPOYKTOB 0OMeHa (MeTtabuo3). M3Bec-
THBI B3aHMOOTHOIIIEHHS], B OCHOBE KOTOPBIX JIEKAT IMOJABICHHE KU3HE-
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CIIOCOOHOCTH OHUX (HOPM IPYrUMH (AHTAarOHU3M) WJIH UCTIOJIb30BAHHE
OJIHOTO OpraHu3Ma (X03siMHA) KaK HICTOYHUKA TUTaHHS K MECTOOOUTAHHUS
st gpyroro (mapasutusm). [locnenHuii, XxapakTepeH st HaTOTeHHOM
MUKpPOGIIopsl. O3HAKOMBTECH C XUIITHBIMU TPHOaMH 1 OaKTEPHSIMU.
Pa36upast BOompoc 0 B3aMMOOTHOIICHUSIX PACTCHUH 1 MUKPOOPTaHU3-
MOB, HCOOXOIMMO HMETh YETKOE MPECTABICHUE 00 3MM(UTHOM H pHU30C-
(depHOI MUKpOdIOpE, 0 MUKPOOPraHU3Max — CAMOMOHTaX, MHKpO0aXx,
BBI3BIBAOIINX 3200JIEBaHUS PACTCHUN U MUKPOOaX, SIBISIOMINXCS aHTa-
TOHHUCTaMH (DUTOTIATOT €HOB.
[Tpu n3ydeHny MPUYUH aHTarOHU3Ma ClieTyeT 00paTUTh BHUMaHHE Ha
CIIOCOOHOCTH MUKPOOPTaHH3MOB 00Pa30BhIBATh aH THOMOTHKH.
Heo6xomumo nmeTs moHsATHS 00 HH)EKINN 1 IMMYHUTETE Y pacTe-
HHUIA, )KUBOTHBIX 1 YeJloBeKa. [loMHHTE, YTO MHKPOOPTaHU3MBI HCTIOTB3Y-
0T JUUIS TPUTOTOBIICHUS BaKIMH, CBIBOPOTOK, THATHOCTUKYMOB.
XapakTep OTHOIIECHUI MEXIy )KUBBIMH CYIIECTBAMH JTOJHDKEH OBITh
XOPOIIIO M3Yy4EH U TOT/Ia MOYKHO HCIIONB30BATh 3TH 3HAHUS B IPAKTHUKE
(MUKOpH3a1MsI, HCTIOJIb30BAHHUE AaHTATOHKCTOB, AHTHOMOTHUKOB, (DUTOHIIU-
JIOB B 3alIUTE PACTCHUIA).

Jlureparypa: 1, ctp. 112-116, 325-340.

Bonpocur ons camonposepxku u evinosnenus
KOHMPONIbHOU pabombl

1. Cum6m03, meTabno3. CymHOCTb 3TUX OTHOLIEHUH. [IpruMeps! 3TIX
B3aMMOOTHOULICHUH cpei MUKPOOPTaHU3MOB U M€Ky MUKpOOaMH U pa-
CTEHHUSIMH.

2. Arraronmsm. Ero cymHocTh. KonkpeTHbIe mpuMeps. Miconb3oBa-
HUE aHTarOHUCTOB B CEJILCKOM XO3SHCTBE.

3. [Mapazurusm. XumanaectBo. Ux cymuocts. KonkpeTHbie mpume-
pel. Mcnions30BaHME 3THX 3HAHWH B 3aIUTE PACTEHUM.

4. B3anMOOTHOIICHHSI MEKPOOPTaHU3MOB C PaCTeHUEM. DI(pHUTHAS U
pmsocdepHas MUKpogIIopa.

5. lutanue MHUKPOOPraHMu3MoOB

,Mukpoopraau3mMam MpucyIiy pa3sHooOpa3Hbie, UHOTAA YHUKAJIbHBIE,
(bu3H0II0T0-0NOXUMHIECKUE CBOMCTBA. MM CBOHCTBEHHBI pa3HbIE CIIOCO-
Ob1 mutaHus. M3yaure 0cCOOEHHOCTH MOCTYIJICHHS ITUTATENBHBIX BEIIECTB,
XMUMUYECKHAN COCTaB KJIETOK MUKPOOOB M (PYHKIINH Pa3IMIHBIX OPTaHU-
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YeCcKHX coeanHeHuid. HeoOxoanmo 3HaTh NHIeBbIe TOTPEOHO CTH MUKPO-
OPTaHM3MOB, MUHEPATBHBIE ¥ OPraHNYECKUE NCTOYHUKH YITIEpOAa, a30Ta,
(dochopa u Ipyrux 3IeMeHTOB.

[Tpu npopaboTKe BOIPOCOB O MUTaHUN HEOOXOJUMO UMETB SICHOE MPEI-
CTaBJICHHE O TUIAX MUTAHUS Y Pa3JIMIHBIX MUKPOOPTaHU3MOB (TeTepoT-
podHoe u aBToTpohHOE nMuTanue). CiaemayeT 03HAKOMUTHCS ¢ paboTamMu
C.H. Bunorpasckoro o xeMocunrte3y y 6akrepuii. [I[puBenute KOHKpeT-
HBIE TIPIMEPBI MUKPOOOB, SBISIOMIUXCS POTOIMTOTPO(PAMH, XEMOIUTOT-
podamu, xemoopranorpodpamu. B uem paznmudue canpoTpodoB u mapa-
TpodoB (rapa3uTos)?

3anoMHUTE, 9TO HEKOTOPHIE MEKPOOPTaHU3MBI CTIOCOOHBI IEPEXOANTH
OT OJTHOTO THIIA IIUTAHUS K Apyromy. MIX Ha3pIBalOT MUKCOTpO(damu.

Jlurepatypa: 1, ctp. 116-128.

Bonpocuvl ona camonposepxu

1. Xumuueckuii cocTaB KIETOK MUKPOOPTaHU3MOB.

2. MexaHHU3MBbI TIOCTYIUICHHS TUTATEIBHBIX BEIIECTB B MEKPOOHYIO
KIIETKY.

3. Knmaccudukamnms MuUKpooprann3MoB 1o criocodam nuranus. Cym-
HOCTB aBTOTPO(HOTO U TeTEPOTPOPHOTO TUTAHUS

4. ®oronuroasrorpodus. Llmanobakrepuu, mypIrypHbIe CEpHBIE OaK-
TEpHH U 3eJieHbIe cepHbIe OakTepun. VX cTpoeHue 1 PU3H0IOrndecKue
0CcOOEHHOCTH. 3HAYCHHE.

5. XemoaBroTpodsl. OcHOBHBIE TIpecTaBuTe. X Mopdomormnyec-
Kre ¥ pusnonorndeckue ocooenHoctu. 3uadenue. Pois pador C. H. Bu-
HOTPAJICKOTO B H3y9EHUH dTHX MUKPOOOB.

6. 'ereporpodusiii T nuranus. Canporpodsl u napa3utsl. [Tpusec-
TH KOHKPETHBIE TIPUMEPBHI.

6. O0MeH BemiecTB (MeTadoIU3M)

Kaxk u BceM ®uBBIM OpraHu3MaM, MEKpoOam MmpucyIl 0OMeH BEIIEeCTB
(MeTabom3M), KOTOPBIH Y HUX BO MHOTO Pa3 HHTCHCHUBHEE, YEM Y )KUBOT-
HBIX ¥ PACTEHUM.

3amnoMHHTE, YTO OATOTOBKA KJIETKOH YCBOSIEMBIX BEIIECTB MMPOHUCXO-
JUT 3a €€ IpeJesiaMu, T.€. OCYILECTBISICTCSl BHEIIHEE TIepeBapUBaHUE
cyOcTpara ¢ yqactueM (pepMEeHTOB — OMOJOTHYECKIX KaTaan3aTopOB.
Heo0xonnmo 3HaTh XMMHYECKYIO TIPUPOTY, OCHOBHBIE CBOMCTBA (hepMeH-
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TOB (aKTUBHOCTB, CIICIIM(UIHOCTD), UX KIACCU(PHUKALHUIO, BIUSHUEC HA
(epMEeHTaTHBHYIO aKTHBHOCTB Pa3JIMYHBIX (DaKTOPOB CPEIBI, POIIb K30~
(bepMeHTOB, TepMeas u SHI0(PEPMEHTOB TS JKH3HEIEATETLHOCTH KIIeT-
k1. DepMEeHTH MEKPOOHOTO CHHTE3a C KayKIBIM I'0JIOM HaXOAT BCe OOITb-
11ee NPUMEHEHHE B CEITBCKOM U IPYTHUX OTPACIISIX HAPOTHOTO XO3SHCTBA.

OOMeH BelecTB MpeacTaBIsieT OO0 COBOKYITHOCTh JIByX B3aUMO-
CBSI3aHHBIX MTPOIECCOB — aHAOOIM3Ma 1 KaTaboII3Ma.

Kata6onu3M u 3HepreTnyeckue mpoiecchl

['MaBHBIM MOCTABIIMKOM SHEPTUH SIBISIFOTCS KATA0OIMUYECKIE PeaK-
MM, 3aKJTFOYAIOIINECs B PACHICTICHUH CII0KHBIX BEIIeCTB (YIIICBOIOB,
’KHUPOB, OCITKOB) 10 MPOCTHIX, COMPOBOKIAIONINECS BBICBOOOKICHUEM
SHEPTHH, KOTOpast aKKyMYJIUpPYeTcs B popme sHepruu pochaTHbIX CBsI3er
anenosuntpudochara (ATD) u qpyrux coeMHEHUIA.

DHEpreTU4ecKue MpoIecchl COCTOIT U3 OKUCIUTEIILHO-BOCCTAHOBH-
TENIBHBIX PEAKIHUiA. Y MPOKAPUOTHBIX OPraHU3MOB BOCCTAHOBHTEISIMU
MOTYT OBITh HEOPTaHHYECKUE TOHOPBI' BOZOpoaa (XxeM0aBTOTPO(dBI)
OpraHMYeCKUe TOHOPHI BOJOPOIa (XeMOreTepOTPpO(PHbBIC OPTaHH3MBI),
OKHCIHTENSIMHA (aKIIEIITOPAMHU) BOJOPOIa> — KUCIOPOI, OPTaHUYCCKUEC
KHUCIIOTBI ¥ IPyr'He BELICCTBA.

BonbIIMHCTBO MUKPOOOB MOTY4aIOT SHEPTHUIO B [IPOIIECCE a3POOHOTO
JIBIXQHUS, KOTIa TIPOUCXOIUT MOJTHOE OKUCIICHUE OPTaHMYECKOTO Bellle-
CTBa C BBIIEJICHHEM OOJIBIIOrO KOJMYECTBA SHEPTUH B 00pa30BaHUEM
KOHEYHBIX NPOIYKTOB, 6etHbix sHeprueii (CO, u H,0). Heobxommmo 3Hars,
YTO UMEETCS PSIl MUKPOOPTaHM3MOB, MOJYYAIOIUX YHEPTHUIO 33 CYET
OKHUCIICHUS] HEOPTaHUYECKHX BeIIeCTB (HUTPUDUIUPYIOIINE, THOHOBBIE,
’Kesie300aKTepru). ITO pa3HOBUIHOCTH a9POOHOTO JBIXAHHS.

W3yurte MUKPOOPraHM3MbI, KOTOPBIE MPOU3BOIT HEMTOJIHOE OKUCIIC-
HHE OPraHNYEeCKUX YIIIEPOIUCTBIX BEIIECTB ¢ 00pa30BaHUEM OpTraHUYEC-
KUX KHCIOT (arierodakrep, mponuoHodakTep). Mimeiite B BUIY, 4TO B IPH-
pOJie CYIIECTBYIOT MUKPOOBI, CIIOCOOHBIE UCTIONb30BATh JIJISI OKUCIICHUS
YIJICBOJIOB HE CBOOOTHBII, 8 CBSI3aHHBII KUCIOPO/] OKHCIICHHBIX COC/IUHE-
HUIi (HUTPATOB, CYIB(ATOB) — ITO aHA3POOHOE JIBIXaHUE. YUTHTE, YTO
pacnpoCTpaHEHHBIM CIIOCOOOM MOTYICHHSI SHEPTHH Y MUKPOOPTaHU3MOB

ToHOp — HaroIIuii SIEKTPOH;
2 AKUEnTOp — IPHHUMATOIINI SIIEKTPOH.
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SIBJISIETCS] OpPOKEHHME, T. €. PACIICIVICHHE CIIOKHBIX OPraHUUECKUX BEILIECTB
B aHAYPOOHBIX YCIOBUSX IO BIUSHUEM (DEPMEHTOB MUKPOOOB.

Pazbepurech ¢ XUMHU3MOM MPOLIECCOB a9POOHOTO, aHAIPOOHOTO IbI-
xaHus 1 Opoxenust. OOparuTe BHIMaHKE Ha HEPMEHTHI, yIaCTBYIOLIHE B
3THX npoueccax. CpaBHUTE KOMUYECTBO TETJIOBOM 3HEPT UM, BBIIEIISAIO-
Lieiicst U pa3HbIX TUIAX JbIXaHus U Opoxenust. [Ipoananmsupyiire, rae
1 KaK UCTIOJIB3YIOTCSI OMOTEPMUYECKUE PEAKLIUHU B CETTLCKOM XO3AHCTBE.

YCBOGHHBIH MaTepurai U3I0KUTE B Ta0nuLe 7/ ¢ yKa3aHUEM MpeacTa-
BHTETIEH.

Tabmmma 7 — CiocoOb! HOJTyIeHHs SHEPT UM MUKPOOaMH

Hcrounnk
Wcxonmusre Koneunnie KHcIopoaa™
CnocoObl noy4yeHust . | IlpencraBurenn
BEIIIECTBA HPOTYKTHI (cBOGORHBII,
CBSI3aHHBII)
AnpobHoe /ibIXaHue
AnaspobHoe
(auTpaTHOE IBIXaHHE)
HenonHoe okuceHue
OpraHUYeCKUX BEIECTB
bpoxenne
*Monexynspusiii kuciopos (O,) uiu ceasannblii, Hanpumep NO, .
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AHa60113M (KOHCTPYKTHBHBIE MPOLECCHI)

AHa00113M (KOHCTPYKTHUBHBIC POLIECCHI) 3aKITI0UACTCS B OCYIIIECTB-
JICHUH CUHTE3a KJICTOYHBIX KOMIIOHEHTOB U3 MPOCTHIX COCANHEHHUIA, TIO-
CTYMAIOUIUX BHYTPH KIETKH.

Vkaxxure B Tabnuiie 8, U3 KAKMX MOHOMEPOB CTPOSTCS B MUKPOOHOM
KJIETKE CJIOYKHBIC OPraHHUYECKHE BEIIECTBA.

Tabmmia 8 — CuHTe3 OpraHMYecKnX BEIIECTB

Monomepsl

Oprannyeckue

BEILIECTBA aMHHO- MOHO- HYKJIe- KUPHBIE

TTILEPUH
KHCIIOTBI caxapa OTHJIBI KHCJIOTBI

benku
JIuruasl
INonucaxapunst
Hyxneunosele
KHCIIOTBI

Y HEKOTOPBIX MUKPOOPTaHU3MOB OTMEYAETCA CBEPXCUHTE3 Pa3iny-
HBIX BEIIECTB: BATAMHHOB, (DepMEHTOB, THOOEPEIUIMHOB, aHTHOMOTHKOB,
AJIKaJIOWI0OB U IPYTUX, KOTOPbIE HAILLIM MIUPOKOE IPUMEHEHHE B HAPOI-
HOM Xo3siiicTBe. [Ipu 3TOM, 17151 OMOTEXHOJIOTUH UCTIONB3YETCS JCIIEBOE
CBIPBE. OTXOJbl PACTEHUEBOACTBA, >)KUBOTHOBOJICTBA, PA3JINYHBIX OTpac-
JIEV TPOMBIIIIEHHOCTH, TPUPOIHBIN ra3.

B 3aBucuMOCTH OT HICTOYHUKOB SHEPTUHU M KICTOUHUKOB YIIIEPO/Ia MHUK-
POOPraHyu3Mbl AEIAT HA HECKOJIBKO THUIIOB TUTAHUSI.

JlopaboTaiiTe mpeiaraeMyro TaOIHILy, UCTIONB3Ys MH()OPMalnOHHEIE
JaHHBIE, [IOMEILEHHBIE 101 HEIO.
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Tabmmma 9 — Tursl TMTaHUS MUKPOOPTaHU3MOB

Tuns! nuTanus Hcrounuk sHepruu |McTouHuk yriepoga MukpoObt

®dotoaBTOTPODE!
(dboTonuToTpodsr)

dotorerepoTpods
(dboToopranorpodsr)

XeMoaBTOTPOhBI
(xemonUTOTPOdEI)

XemoreTrepoTpodst
(xemoopranoTpodsr):
- canpo(uTHI
- Iapa3uTEl

VcTOYHMKY SHEPTHU: 8) XUMHYESCKUE PEAKIMHU (XEMOCHHTE3)

0) ceet ((orocuHTe3)

Hcrounuku yriepona: a) Heopranuueckue semectsa (CO, u ip.)
0) oprannyeckue semecrsa (C;H,,0, u ap.)

Jlurepatypa: 1, ctp. 128-157.

Bonpocuvl ona camonposepxu

1. O0BsicHHTE CYTh TEPMHUHOB. META00JM3M, KaTa00JM3M, aHA00JTU3M.

2. KakoBbI ocHOBHBIE (hOpMBI KaTabom3ma?

3. C ueM cBs3aHbI peaknuu aHabomu3mMa — OmocuHTe3a?

4. Yrto coboii MpencTaBisoT PEPMEHTHI, UX KOJIUIECTBO?

5. Knaccudukanms gpepmenToB?

6. 5 OCHOBHBIX CBOICTB (pepMEHTOB?

7. [aiiTe XapaKTEepHUCTUKY YHIO ¥ K30 (pepMEHTaM, TPUBEIUTE TIPH-
MEpHI.

8. CuHTEe3 MHUKpOOpraHU3MaM# aMUHOKHUCIIOT, OSITKOB, HYKJIIEHHOBBIX
KHCJIOT, YIJICBOJIOB 1 JIUTIHIOB.

9. B BUjIc KaKUX COCTUHEHUI HAKATUTMBACTCS SHEPTHUS B MUKPOOHOI
KJIETKE U B IIPOLIECCE KAKHMX PEaKIHid?
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7. IlpeBpalieHe MUKPOOPTaHU3MaMu
COCAMHEHUH YIiIepoaa

MHUKpOOpraHu3MBbl HTPAIOT CYIIECTBEHHYIO POJIb B IPUPOJE, TPHHU-
Masi yuacThe B OMOT€HHOM KPYroBOPOTE JIEMEHTOB Ha 3emiie. YTIepoa
SIBISIETCSL OTHUM U3 BAXKHEHIIUX AIIEMEHTOB OpTaHn4e CKoW >ku3Hu. He-
00X0/IMMO BCIIOMHUTB, UTO 3€JICHBIC PACTEHUS C TIOMOIIBIO COTHEUHOU
SHEPTUU CHHTE3UPYIOT U3 YIJICKUCIIOTO ra3a OPraHuIeCKHe BEIIECTBa,
KOTOPBIE, ITOCIIE OTMUPAHUS PACTHTEIEHBIX OPTaHU3MOB, TIOABEPTAIOTCS
PasnokeHnIo MUKpoopranusmMamu, 1 CO, CHOBa BBIIEIAETCS B aTMOC-
¢epy. [Tox BusiHuEM (GEpMEHTOB MUKPOOOB CIIOXKHBIEC OPTaHUICCKHE Be-
[IeCTBa B a3POOHBIX YCIOBUAX B pe3y/IbTare MpOIeCCOB ABIXaHHsI Tpe-
BPAIAIOTCS B YIVIEKHUCIIBIN ra3 ¥ BOAY, @ B aHADPOOHBIX YCIOBUAX NPU
nporeccax Opo>KeHHst OHU IPEOOPa3YIOTCS B Pa3INIHBIC OPTaHUICCKHE
KUCIIOTBI ¥ CTTUPTHI.

Heo06xomumo 3HaTh, KaKOMY Y9€HOMY IPUHAIIICKUT 3aCITyra OTKPbI-
TSI PU3UOIOTHIECKOH CYIITHO CTH TPOLIECCOB OPOKEHUS, PA0OTHI PYCCKHX
YYIEHBIX B 9TO# 00acTu. 3Hast IpoIecChl OpOXKeHHS, BO3OyIUTENeH, HX
¢bu3HoIIOTHYECKNE 0COOCHHOCTH, XUMU3M, MO>KHO ITPABIIIHHO OPTaHU30-
BaTh TEXHOJIOTHIO MTOJYYCHUS i XpPaHESHHS TIPOTYKTOB IIUTAHUS, Pa3HOO00-
Pa3HBIX OPTraHUIECKUX COCTUHEHHIA TSl TPOMBIIIIIEHHOCTH, IPAaBUIILHO
OPTaHU30BaTh YTHIM3AIIUIO OTXOI0B PA3IMIHBIX OTPACIIEi X03gHCTBa.

Oco0eHHO YETKO ClelyeT pa3o0parbcs B MOJIOYHOKHUCIOM OpoiKe-
HUH, TaK KaK OHO JISKUT B OCHOBE IIPUTOTOBJICHHSI CHJIOCA, CEHaXKa, KBa-
HICHWS ¥ KOHCEPBUPOBAHHS IPOYKTOB.

N3yaute romoepMeHTaTHBHOE U reTepOhepMEHTATUBHOE MOJIOYHO-
KUCII0e OpOXKEHHMST, XUMU3M 3THX ITPOIIECCOB, MOP(OIOTHYECKYIO 1 (pr3H-
OJIOTHYECKYIO XapaKTEPUCTHUKY BO3OyIHUTEIeH, NCIIONBb30BaHIE UX IS
MPUTOTOBIICHHUS KUCJIOMOJIOYHBIX ITPOIYKTOB, KOHCEPBHUPOBAHMS KOPMOB,
OBOILEH H IIJIOJOB.

O3HaKOMBTECH C BO3OYIUTEISIMHU, XHMHU3MOM H 3HAYEHHEM CITHPTOBO-
r0 OpOIKEHHS U MPOLIECCOM OKHCIICHHS ATHIIOBOTO CITUPTA B YKCYCHYIO
KHUCIIOTY.

Heo0xomumo ycBOUTH 3HaYCHHE B MPHUPOE M CEIBCKOM XO3SHUCTBE
MAaCJITHOKHUCIIOTO OpOXKeHHS, 0CHOBHBIC CBOMCTBA €T0 BO30OYIUTENCH, X1-
MH3M Tporiecca. ATpOHOM JOJDKEH XOPOIIO 3HATH a3p0OHOE U aHA3POO-
HOE Pa3JIoKeHHS KIICTYATKH K METOIbI, PETYIMPYIOIIHNE 3TH ITPOIECCHI B
MOYBE U IPH XpaHEHUU HaBO3a.
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U3yuuTe MUKpPOOpPraHU3Mbl, CIOCOOHBIE K OKUCIICHUIO YITIEBOJIOB U
MPaKTUIECKOE X IPUMEHEHHE [T TPOU3BOICTBA MUKPOOHOTO OeKa 1
3aIIHTHI OKPYXKAIOIIEH CPENbl OT 3arpA3HEHUS.

Jlurepatypa: 1, ctp. 163-194.

Bonpocuvl ona camonposgepxu

1. Yyactue MUKpOOpPTraHU3MOB B KPYTOBOPOTE YIIEPO/1a B IPUPOJIE.
[Tporeccel, B KOTOPBIX OHH Y4aCTBYIOT.

2. CriuproBoe Oposkenue. Bo3oynurenu (nath pucynok). Ix mopgo-
JoTUdecKue 1 (GU3HoNIoTHYecKie ocoOeHHoCTH. [lnHamuKa nporecca. 3Ha-
YeHHE.

3. MonouHokwucoe opoxenue. XuMu3M. MophoJiorniaeckue u Gr3ro-
JIOTUYECKIE 0COOCHHOCTH BO30yaHTENeH (1aTh PUCYHOK). 3HAYCHHE.

4. TomoepMeHTaTHBHOE MOJIOYHOKHUCIIOE OposkeHne. Xumm3m. Bos-
Oymurenu. Mcronb30BaHme UX IS TPUTOTOBICHHS KUCIIOMOJIOYHBIX TIPO-
TYKTOB.

5. KBamienme oBoIIieit u miofioB, CHIIOCOBAaHUE U CEHAXUPOBAHHUE KOP-
MOB — KaK ITPUEMbI KOHCEPBHPOBAHHS, OCHOBAHHBIC HA MOJIOYHOKHCIIOM
OpoxeHnH. MeTo bl peryITMpOBaHUS.

6. MacnsHokucnoe Opoxxenne. XapakTepHble 0COOCHHOCTH U CBOI-
cTBa Bo30OynuTenel (1ath pucyHok). XuMHU3M Ipoiiecca. 3HauCHHE.

7. IlektrHOBOE OpOsKeHHe. XapaKTepHCTHKa BO3OyuTeNnei (1ath pu-
CyHOK) XUMH3M MpoLecca, 3HaYeHHE B IEPBUYHOI 00paboTKe Ty00BO-
JIOKHHUCTBIX PACTCHUM.

8. MHUKpOOpraHU3MBbl, pa3pymaroniue KieT4arky, TMrauH. OcoOeHHo-
CTH TIpOIecca B adpOOHBIX U aHAIPOOHBIX YCIOBHUAX. XapaKTepHUCTUKA
BO30yIHTENeH. 3HAYCHHE ATHUX MTPOLIECCOB IS CEIBCKOTO XO35CTBA.

9. HemonHO€ OKHCIICHHE YITIEBOAOB B YKCYCHYIO U IPYT'HE OpTaHH4eC-
Kre KUcIoThl. Bo3Oynuremu, xumu3m. Vcnonmp30BaHme 3THX IPOIIECCOB B
HApOJHOM XO3SIUCTBE.

10. Oxwucnenue yrineBonopo1oB. Bo30yaurenn, ux XxapakTepuCTHKA.
Hcronp30BaHme UX TS IPUTOTOBIICHNS MEKPOOHOTO OelTKa.
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8. IlpeBpamenue MUKPOOPTaHU3MaMU
coeJUHEHHUN a30Ta

ArpoHOMY HE00X0IMMO UMETh SICHOE MPEJICTABIICHHE O XUMU3ME TIpe-
BpAIllCHUM COCIMHEHUM a30Ta U UX 3HAUCHUH JJI CEIBCKOr0 X035CTBa.

a) Munepanuzayus (ammonugurayus) azomcooepircaumux opea-
HUYECKUX COeOUHEeHU.

N3ydanTe nociaenoBaTeIbHOCTh PEBPAIEHUN a30TCOAEPKALMX Opra-
HUYECKUX COCANHEHUH (OCTKOBBIX BEIIECTB, MOUYCBUHBI, HYKIICHHOBBIX
KHUCIIOT, XUTHUHA U Jpyrux). O3HAKOMBTECh C XapaKTEPUCTUKOMN adpOOHBIX
¥ aHadPOOHBIX BO30yaHUTENEH 3TOTO IIpotiecca. HeoOxoqumo 3HaTh pH-
€MBI PETYIIMPOBAHUS ATOTO TIPOIIecca B IOYBE M IIPU XPaHEHUH HABO3A,
MPUYIHHBI TOPYH CEITECKOX03IHCTBEHHON POIYKIIMH U BO3MOKHOCTH €€

MPEAYIPEKICHHUS.

0) Ummobunuzayuss asoma 8 nouse.

Pa3bepurech B MOHATHIX MHHEPAIN3AIHHA 1 MIMMOOWITH3AIIMHI a30Ta B
MOYBE, 3aBUCUMOCTD ITHUX IporieccoB oT cooTHornenuss C:N B opranu-
YECKOM BEIIIECTBE. YSICHUTE METO/IbI PETYIMPOBAHUS ITHX POLIECCOB.

8) IIpoyeccor hnumpugurayuu u oeHuMmpuduKayuu.

[TpopaboraiiTe OCHOBHBIE 3TaIBI IpoLiecca HUTpUpUKaIyu (OKucie-
HHE aMMHaKa B a30THCTYIO U a30THYIO KHCJIOTBI), MOP(OIIOTHYECKIE 1
(bm3HoNOTNYECcKre 0COOCHHOCTH HUTPHUDHUIUPYIOIINX OaKTepHii, SHAYCHHE
pa6ot C.H. Bunorpaackoro B pacKpbITHH CYITHOCTH 3TOTO SIBJICHUS, BITU-
STHUE YCIIOBUH CpeIIbl Ha ATOT mpotecc. Hy)KHO 3HATh MOJIOKHUTEITEHYIO H
OTPHULATEITHHYIO POJIb HUTPH(PHUKAIINH 1 UCTIOTB30BAHIE HHTHOUTOPOB HUT-
pHUQUKaIIY B 3eMIICICINN.

O3HaKOMBTECH C ICHUTpHU(UKAIIEH, XUMI3MOM IIpoIecca, BO30yIu-
TEJSIMHU, 0COOCHHOCTSIMU YPHEPTETHYECKOTO OOMEHa Y HUX.

VscHuTE 3HaUeHUE ACHUTPHU(PHUKAIINU B 00CTHEHUH TIOYBHI a30TOM U
METOJIBI PETYIUPOBAHHSI TOTO MPOIIECCa arpOTEXHUIECKIMH TIPHEMaMH.

2) Dukcayusi MONEKYISPHOSO A30MA MUKPOOP2AHUSMAMU.

YuuThIBas BAXXKHOCTB 3TOTO MPOIIecca TSl 3EMIICICIHS, CICIYET Yie-
JIUTH 3HAYUTEIIPHOE BHUMAHHUE U3YICHUIO a30 TOHUKCHPYFOIIIUX MHKPOOP-
rauu3mMoB. CyliecTBYIOT CBOOOTHOXKHUBYIITUE adpOOHBIC U aHAYPOOHBIC
a30T¢uKcaTopsl (a30TOOAKTED, KIIOCTPUAMYMbI, CHHE-3€JIEHBIC BOJIOPOC-
JIM M TIPOYHe) U OaKTepuH, (GPUKCHPYIOIIHE a30T B ACCOIIHAIINH C APYTUMH
MUKpOoOamu (accolMaTHBHbIE a30TOUKCUPYIOIINE MUKPOOPTaHU3MbI).
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3Hast SKOJIOTHIO 3TUX OPTaHU3MOB, MOKHO Pa3IMYHBIMU METOJAMU OBBI-
cHUTb A3PPEKTUBHOCTH STOTO MPOIIECca.

Oco0bIil TpaKTUYECKUI HHTEPEC MPEICTABISIOT CHMOUOTHYECKHE H
accoIMaTUBHBIC a30TPHUKCATOPHI. B ueM cymHOCTh CHMOM03a ITHX CY-
miectB? O3HAKOMBTECH C OCHOBHBIMHU CBOWCTBAMH KITyOCHBKOBBIX OaK-
TEpHi, IUKJIOM UX PAa3BUTHS U YCIIOBUSAMH, OJIarONpUAT CTBYIOLIMMH a30T-
(ukcarmm.

W3zyunre ncnonp3oBanue a30 THUKCUPYIOIIMX MEKPOOOB ISt IPUTO-
TOBJIEHHS OAKTEPUATIBHBIX YIOOPEHHH, TEPCIIEKTUBBI AKTUBU3AIIAH STOTO
mpolecca MyTeM UCI0Ib30BaHUS METOI0B TEHHON HHKEHEPHH.

Jlurepatypa: 1, ctp. 194-235.

Bonpocuvl ona camonposepxu

1 AMMouu}UKaIms OETKOBBIX BEMIECTB. XapaKTePUCTHKA BO30YIH-
Tened. XUMH3M Iporecca. MeToapl perylIupoBaHus 3TOro Mpolecca B
MOYBE U IPH XpaHEHUU HaBO3a.

2. AMMoHn(MKanus MOYEBUHBI. XUMH3M. XapaKTepHbIE 0COOCHHOC-
TH Bo30ynuTeneil. 3HadeHue.

3. [Ipouecc murpudukammm. Mopdonorunaeckne u GU3N0TOTUIECKIE
0CO0EHHOCTH BO30yIHTENCH. 3HaYeHNEe HUTPU(UKAIINH B TIOYBE M IIPH Xpa-
HEHHUY HaBO3A.

4. JluHamuKa mporecca HUTpU(PHUKALNH, BO30yTuTeNnH. 3HaYeHUE pa-
6ot C.H. Bunorpazckoro. [lonoxurenbHas u OTpULATENBHAS POJIb 3TOTO
MpolLIecca B 3eMIIEICIINH.

5. Ilpouecc neantpudukanym. Xummm. Bo3oymurenn. OcobeHHOCTH
HHEPreTHYECKOT0 OOMEHA y HUX. 3HaYeHHE ITOTO IpoIiecca.

6. buonornaeckas hukcanys MoJIeKynsipHOTO a3ora. Mcropus usyde-
HUS1 3TOTO BOIIPOCa.

7. A>poOHBIC CBOOOTHOXKUBYIIHE a30T(PUKCUPYFOIINE MEKPOOPTaHH3-
Mmbl (Ha pumepe Azotobacter chroococcum). Mx 6uonoruyeckue 0co-
OeHHOCTH. 3HAaYCHHE U IPAKTUUECKOE HCIIOIb30BaHHE.

8. AHa’poOHbIC a30TPUKCUPYIOIINE MUKPOOPTraHU3MbI (Ha IpUMepe
Clostridium pasteurianum). Mopdosorideckue u pU3HOIOrnuecKue CBOu-
cTBa. BnmsiHue mouBeHHBIX (DaKTOPOB HA UX KHU3HEACATEIEHOCTb.

9. CumbnoTraeckre a30TUKCHPYIOIIIE MUKPOOpraHu3Mbl. CyIITHOCTh
cuMOmo3a. BrusiHne BHETHUX ()aKTOPOB HA MIX pa3BUTHE. 3HAYCHHE.

10. KinybenpkoBbie 6akrepun. x cnennuaHOCTh, BUPYICHTHOCTB,
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aKTHUBHOCTH (3 (HEKTUBHOCTH), KOHKYPEHTOCTIOCOOHOCTD. LIMKIT pa3BUTHSL.
3HaveHHe UX B CEIIbCKOM XO35HCTBE.

11. AccormaruBHbIe a30THUKCUPYIOITIE MUKPOOPTaHI3MBI, UX POJIb B
obecrieueHNr pacCTCHHH a30TOM.

12. MoOunm3arms 1 MMMOOMIT3anus a30Ta. MeTo bl peryMpOBaHus
TpaHc(OopMaIiy a30THBIX COSTUHEHHH B TIOYBE.

9. IIpeBpainieHue MUKPOOPTaHU3MAMHU COEeTMHEHHI cepbl,
docdopa, xkese3a u APyrux 3JieMeHTOB

Opranuueckue COeTMHEHHS CEPhI B IOYBE MTPEICTABICHBI OCTATKAMH
pacteHuii, MUKpOOOB 1 )KHBOTHBIX. O3HAKOMBTECH C MUKPOOPTaHU3Ma-
MH, OCYIIECTBISIONIMHA MUHEPATHA3AIMIO OPTAaHUIECKIX COCTMHEHUI 110
CEepoBOJIOPOA.

[MoapoGHee 0cTaHOBUTECH HA U3yYEHHN aBTOTPO(HBIX cepoOaKTepui,
0COOEHHOCTSIX HX MOP(HOIOTHH 1 (PH3HUOIIOTHH, 3HAYEHHUH ITPOLIECCOB CYITh-
(ouKaImm B II0AOPOIUH TTOYBHI.

Heo0xommumo MOMHHTE 00 YCITOBHSIX, CIIOCOOCTRYFOIITUX MTPOIIECCY JIe-
cynb(popUKaIU, MUKPOOPTaHI3MaX, yIaCTBYIOIINX ITPH STOM, IIPUEMax
COKpAILIEHHUsI JAHHOT O TTpoLiecca B IOYBE.

W3yaure MUKpOOPraHU3MBI, OCYIIECTBIIOIINE MHHEPATIN3AIMIO Opra-
HUYCCKHX BEIIECTB, CofieprKarux Gocdop 1 xene30, ¥ CocoOCTBYIOIITHE
MIEPEBO/TY HEOCTYITHBIX MHHEPAIBHBIX COSANHEHHUI THX DJIEMEHTOB B
PacTBOPHUMBIE, JIETKO YCBOSIEMBIE PACTEHUSIMHU, POJIBIO PH30C(HEPHOI MUK-
podopsr B ymyamennu ¢pochopHoro nutanus pactennii. Ciemnyer oopa-
TUTH BHIMaHue Ha padoTsl C.H. BuHorpaackoro, oTKpsIBIIero Gpusnoso-
THYECKYIO CYLTHOCTB JKeJIe300aKTeprid.

O3HaKOMBTECH C y9aCTHEM MUKPOOOB B 00pa30BaHHH MOJIE3HBIX UC-
KOTIA€MBIX: MECTOPOKICHHI CepBHI, JKeme3a, Topda, KaMeHHOTO YIJISL.

Jlurepatypa: 1, ctp. 235-247.

Bonpocuvl ona camonposepxu

1. Yuactue MUKpOOpraHu3MoB B KpyroBopote cephbl. [loaranHoCTh
nponecca. Bo3oynurenu. 3naueHne npeBparieHuii cepbl B MPUPOJIE U IS
CEJBCKOI0 XO35H1CTBA.

2. Cynbhodukarus. XapakTepucTHKa BO30yAUTENEH, YCIOBHS, OTIpe-
JEJISIOLINE UX Pa3BUTHE.
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3. decynmpdpodpukanms. Mopdonorrnueckue u Gu3noI0rHIecKue 0co-
O6enHocTu Bo3OyauTeneil. [IpueMsl cokpaleHus 3Toro npouecca B
MOYBE.

4. TIpeBparieHne MUKpOOpraHU3MaMH OPTAHMIECKHUX COeTMHEHHH (oc-
¢dopa. 3HaueHNE FTOTO MPOLIECCa IS 3EMIICICITHS.

5. Poib MUKpOOpPraHN3MOB B IEPEBO/I€ HEAOCTYMHBIX MUHEPATbHBIX
coeanHeHnH pocdopa B pacTBOPUMBIE, TOCTYIHBIE /IS PACTCHUI

6. Posib MIKpOOPraHn3MOB B IPEBPAILICHIN COSIMHEHUI kene3a. Mop-
(oornaeckue u GU3HOIOTHISCKUE 0COOCHHOCTH BO30YMTENCH. 3HaUCHUE.

10. CuHTe3 MHKPOOPraHU3MaMHU 0eJIKa U OMOJIOTHYeCKH
AKTHBHBIX BelleCTB

3anoMHUTE, YTO B MpoIecce METab0IM3Ma HEKOTOPbIE MUKPOOpra-
HU3MBI CHHTE3HUPYIOT PsiJl BEIIECTB, HAIIEAMINX IMPOKOE IPUMEHEHHE B
CEJIbCKOM XO341CTBE, MEIUIIMHE, B TUIIEBOI POMBIIIJICHHOCTH U T. 1.

Oco06eHHO Ba)KHO pa3BUTHE MPOMBIIIIICHHOTO IIPOU3BO/ICTBA KOPMO-
BOro OeJika, aMUHOKHCIIOT (JI3KHa, TpuntodaHa), BATAMHHOB, TeTepoa-
YKCHUHOB, (hepMEHTOB U APYTUX OMOJOTHYECKH aKTHBHBIX BemiecTs. Mc-
MOJIb30BaHKE JJ1s1 MUKPOOHOIOIHYECKOTO CHHTE3a YKa3aHHBIX IPOAYKTOB
JICIIEBOTO ChIPbsI (H-aJKaHbI HE(TH, CIIUPTHI, METAH, OTXO/IbI )KUBOTHO-
BO/ICTBA, PACTCHUEBO/ICTBA) CHIXKACT CEOECTOMMOCTB MPOIYKIIUH H, CJie-
JI0BAaTENIBHO, TIOBBIIIAET SKOHOMUYECKYIO 2P PEeKTHBHOCTE.

O3HaKOMBTECH C MUKPOOPIaHU3MaMU, UCIIOTIB3YeMbIMU IS TTOJTyde-
HUS KOPMOBOTO O€JIKa, aMUHOKHUCIIOT U JPYruX OMOJIOTHYECKU AKTUBHBIX
BEILIECTB

Heo0xoanMo 3HaTh, 9TO MUKPOOBI-aHTAarOHUCTHI IPOAYLIUPYIOT aH-
THOMOTHYECKHUE BEIIECTBA, IIMPOKO UCTIONb3yeMbIE B MEAUIIMHE, BETE-
PUHAPHH, U TS IPEAYNPEKICHUS 3a00JICBaHUH CEITbCKOX03SHCTBEHHBIX
KYJIBTYP.

OtMmeThTe, KaKue MUKPOOPTaHU3MBI OTHOCSTCA K YMCIy Hambojee
AKTHUBHBIX MPOAYLIEHTOB AaHTUOMOTUYECKUX BEILIECTB, YEM OTIINYAOTCS
AHTUOMOTHKH OT 0OIIEOMONOTMYECKHX SI/I0B, KAKOBO 3HAUYCHHE aHTHONO-
TUKOB TSI CAMUX TPO/IYIIEHTOB.

Hekotopbie MUKpOOpraHu3MBI B IpoLecce )KU3HEASSI TEIbHOCTH BbI-
pabaTbIBatOT TOKCHUYECKUE coetmaeHst. [Tiia nmm kopma, copeprkariie
TOKCHTEHHBIE MUKPOOBI, CITOCOOHBI BEI3BIBATH TSIKEIIBIC OTPABIICHHS.

Jlurepatypa: 1, ctp. 367-374.
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Bonpocuvl ona camonposepxu

1. Ucnionb30BaHre MUKPOOPTaHM3MOB JIJIs TIOJTy4€HHSI KOPMOBOTO O€J-
Ka M HE3aMEHUMBIX aMUHOKHCIIOT.

2. ITomy4enre KOpMOBOTO OeJIKa P HCTIOIb30BaHIN MUKPOOaMU JKHT-
KHX YIJIEBOZOPOIOB.

3. CuHTE3 MUKPOOPTaHU3MaMH BUTAMHHOB U ()epPMEHTOB.

4. MukpoOopranu3mbl, IPOIYLHUPYIOIIHE aHTHOMOTHUECKUE BELIECTBA.
Ux xapakrepucTuka. 3HaueHue.

5. [IuieBbie 1 KOPMOBBIE OTPABIICHHS, BEI3BIBAEMbIE TOKCHHAMH MHK-
poOHOTO poHrCcX0XKAeHHA. MUKOTOKCHKO3bl. METO 1Bl IpeaypeKICHUSI.

6. [IpoOMOTHKY, MX HCTIOJTE30BAHHE.

11. I'eHeTuka u CCJICKIIMd MUKPOOPraHusmMoB

Mukpobam, Kak JT00BIM CYIIECTBAM, CBOWCTBEHHBI HACIICICTBEHHOCTh
Y I3MEHYHBOCTb.

3armoMHHUTE, 9TO yIEHUE O HACIEICTBEHHOCTH OPTaHU3MOB, 3aKOHO-
MEPHOCTSAX H3MEHYHBOCTH HACIIEAYEMBIX CBOICTB U Mepeiaue ux u3 mo-
KOJICHHS B TOKOJICHUE HA3bIBACTCS TEHETUKOM.

CremyeT OTMETHUTB, YTO OAKTEPHUU M BUPYCHI CTAIH IJIAaBHBIMU 00BEK-
TaMH U3y9eHUS CTPYKTYPHI, QYHKIINH T€HOB N3-3a HX CPABHUTEIHLHO MIPO-
cToit Mopdosioruu, ObICTPOTHI pa3MHOXKEHHS. | eHETHYE CKYIO KOHCTPYK-
IIUIO OpTaHU3Ma NPEACTaBISIET TEHOM WIIM TeHOTHUII — COBOKYITHOCTD I'e-
HOB. [Tox heHOTHITOM TOHMMAIOT COBOKYITHOCTD ITPOSIBIISIEMBIX IIPU3HA-
KOB, IPUCYIIAX JTAHHOMY OPTaHH3MY B OTIPEICTICHHBIX YCIOBHSIX.

VscHUTE, 9TO MaTepHaJIbHBIM HOCUTEIIEM HACIIEICTBEHHOCTH SIBIISI-
torcs nykienHosble kuciotel — JIHK u PHK. Hano 31HaTh, uTo oHu co-
00ii mpeCTaBISIOT (B XUMUYECKOM OTHOIICHUH) U KAKOBA POJIb KAXKIOU
HYKJICHHOBOW KUCIIOTHI B OPTaHU3ME.

Pa30eputech B reHOTHITYECKO# U peHoTHITIYECKO# (MOIH(HKAIINOH-
HOM) u3MeH4nBoCTHU. [locienHss BO3HUKACT B Pe3yIbTaTe W3MCHEHHS
HEKOTOPBIX BHEITHUX (PAKTOPOB M KCUE3ALT MOCIIE MPEKPAICHUS UX JIeHi-
crBui. [Ipeamonararor, 4To B 0cHOBE (DEHOTUITHYECKON H3MEHIMBOCTH
JISKUT U3MEHEHUE HEXPOMOCOMHBIX T€HETHIECKHX CHCTEM: puOOCOM,
KJIETOYHOI MEMOPaHBI, )KI'yTHKOB.

[ToapoOHee n3yunTe HACIEICTBCHHBIC (TEHOTUITMYECKUE) H3MCHEHHUS
— MyTaIll{ ¥ TeHETHIEeCKHE peKOMOUHAINH. MyTallMOHHBIE I3MEHEHUS Y
SYKapHOT 3aKJIFOYAIOTCS B U3BMEHEHUAX KOJIMYECTBA XPOMOCOM, a TAKXKe
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WHIMBUAYATBHBIX TeHOB. [IpOKaprOTH HMEIOT JIUIIB OJHY XPOMOCOMY.
Wx MyTamuu MOTYT OBITH PE3Yy/IBTaTOM MaKpOU3MEHEHHI B XPOMOCOME,
COIPOBOKAAOIINXCS HAPYIICHUEM TTOCIIIOBATEIFHOCTH U KOJIMIECTBA
reHOB (XpOMOCOMHBIC MYyTAaIlUH), JIHOO MUKPOM3MEHECHHUH, 3aTparuBaro-
IIMX JIMIIb OJTUH I'eH (TeHHbIe MyTaiuK). UTo Takoe, MyrareHHbIe (hakTo-
PBI U KAaKO€ OHH MOTYT HMETh IIPOUCXOKICHUE?

O3HAKOMBTECH C POJIBIO TIOJIOBOTO IMPOIEcca B M3MEHEHNH CBOICTB
9YKapHOT U TCHETHYECKIX PEKOMOMHALINIA y IPOKAPHOT.

VscHUTE, 9TO TeHETHYECKIE PEKOMOMHAIIMN MOT'YT IMIPOU30UTH OT T1e-
penadr reHeTHYECKOTO MaTepralia OT OHUX OaKTePHid APYryuM IPU TPAHC-
dopmaruu (Bozaeiicteus JJHK, BbineneHHo# U3 Ipyrux GakTepuii), Ko-
wptoraimu (oomena JIHK depe3 KOHBIOralMOHHBINH MOCTHK), TPAHCTYK-
i (nepeava JTHK ¢ momoinso 6aktepuodara).

CyIecTBEeHHYIO POJIb B IEPEHOCE MPU3HAKOB MPU PEKOMOMHALINH Y
MPOKapHOT UrparoT rwiazMuisl (Hexpomocomusbie JIHK) u smucomsr-JIHK,
CTIIOCOOHBIE K CaMOCTOSTEIFHOMY CYLIECTBOBAHHIO BHE XPOMOCOMBI M K
00paTHOMY BKJIFOYCHHIO B HEE.

OOGpatuTe BHIMaHKE Ha BKHYIO [Tl IPOU3BOJICTBA POJIb HATIPABJICH-
HOTO BBIpAIIHBaHM MUKPOOOB — cernekimto. CeNeKueit MUKpOoOpTaHms3-
MOB PEIIaeTCs 3aJa4a BHIBEJICHUS HOBBIX aKTHBHBIX pac MHKPOOOB —
TPOYIIEHTOB AHTHOMOTHKOB, aMUHOKHCIIOT, BATAMHUHOB, CTEPOHIHBIX TOP-
MOHOB U IPYTHX OHOTIPEnaparoB.

Oco0eHHO 00IBIIIOE 3HAYEHUE TIPUIACTCS TTOTYICHHIO TIOJIE3HBIX (hopM
MHKpPOOOB.

Jlureparypa: 1, ctp. 84-96.

Bonpocuvl ona camonpogepxu

1. Opranusanus reHEeTHIECKOTO armnapara y MUKpOOPraHU3MOB.

2. lenoTunuyeckas M GeHOTUIHYIECKAs N3MEHYNBOCTH MHKPOOpTa-
HHU3MOB.

3. Myrarmu, ux pa3sHOBUIHOCTH. MyTareHHbIe ()aKTOPHI.

4. l'eneTnyeckne peKOMOHHAIINY OAKTEPHIA.

5. Metoap! cenekunu MUKpoOoB. [TomydeHne neHHbIX pOpM MHKPO-
OpTraHM3MOB IS CEJTBCKOTO XO35HUCTBA.
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1. OCHOBBI IOYBEHHOM "
CEJbCKOXO3SMCTBEHHON MUKPOBHUOJIOT A

1. PazButne B3IVIsA10B HA POJIb MUKPOOPIraHUu3MoB
B 06[)330321]—[]([1/[ nmo4B

MUKpOOpraHu3MBl, y9acTBYIOIIME B IPEBPAILEHUH COETUHEHNN a30-
Ta, pocdopa, cepsl, )Kee3a U APYruX JIEMEHTOB, SBISIOTCS TOYBECHHOM
MUKPO(IOpOH, N3ydeHueM KOTOPOU 3aHUMAETCsl CIICIIHATIBHBIN pa3ien
9TOM HayKH — IOYBEHHAS! MUKPOOHOJIOTHS.

B pa3Butnu nouBeHHON MUKPOOHOIOTHI OTPOMHOE 3HAYEHNE NMEITH
TPYABI BBIAAIOLINXCS PYCCKUX MUKPOOHO0I0TOB. O3HAKOMBTECH C pado-
tamu [1.A. Kocteruesa, C.H. Bunorpaackoro, B.JI. Omensnckoro, b.J1.
Ucauenko, H.H. Xynsxosa, B.H. byrkesnya, E.H. MuiryctrHa n pyrux
HCCIIeI0BATENEH M UX POJIBIO B PA3BUTHH MUKPOOUOJIOTHH TTOYB.

Jlureparypa: 1, ctp. 16-20.

Bonpocuvl ona camonposepxu

1. OcHOBHBIE HarpaBJICHNS UCCIIEOBAHII TOYBEHHOW MUKPOOHOIIOTHI.

2. Ponb pycckuX y4eHbBIX B CTAHOBJICHUH TOYBEHHON MUKPOOHOIOTHH
(TT.A. Kocterues, C.H. Bunorpazackwuii, B.JI. Omensuckwuii, H.H. Xyms-
KOB U JIPYTHU€).

2. IlouBeHHOe MUKpPOHAacCeJIeHHE, METObI ONpee/ieHUs ee

€OCTaBa M AKTMBHOCTH

Muxkpo(opa moyB ype3BbIYaiiHO MHOTOUYHCIICHHA B JIOBOJIEHO pa3Ho-
obpasna. 3ydnrte nepruoAnIHOCTH KOoJIeOaH!s YMCICHHOCTH M COCTaBa
MHUKPOOHOTO HACEJICHHSI TOYBBI, OCHOBHBIE (POPMBI OaKTepuii, BOIOPOC-
JIeW ¥ IPOCTENIINX, )KUBYIIUX B HEH, TUIIBI B3aAUMOOTHOIIEHUN MEXIY
MHUKPOOaMH U C BBICIIUMH PAaCTCHUSIMH.

[Ipencrasnenre 0 MUKpPOOHOIOTHYECKOM COCTaBE MOYB JAIOT pa3-
JIMYHBIC METO/IbI HCCIIEIOBAaHUS (MUKPOCKOTUPOBAaHKE, TOCEB HA IIUTa-
TEJIbHBIC CPEJIbl, CTeKIIa 00paCcTaHHsl, UCTIOIb30BaHKE MIEJ0CKOMA U T.I1.),
MO3BOJIAOLINE YUECTh YUCIEHHOCTh, BUI0BOE pa3HOO0pa3ue Wi CyMMap-
HYIO aKTHBHOCTB OT/EJIBHBIX MUKPOOHOJIOMMYECKUX MPOLIECCOB (HUTPUPU-
KaIlOHHYIO CIIOCOOHOCTB, IbIXaHHe, (DePMEHTATUBHYIO aKTUBHOCTB U JIP.).

Jlurepatypa: 1, ctp. 248-256.
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Bonpocuvl ona camonposepxu

1. OGmas xapakTeprucTUKa METOAOB U3yYEHHS COCTaBA U YHCIICHHO-
CTH ITOYBEHHOTO MUKPOHACEJICHUSI.

2. Kak MOxHO Ha0IIO1aTh 32 MUKPOOPTaHU3MaMH B IIPHPOTHBIX yC-
JIOBUSIX?

3. MerosbI onpenenienns: CyMMapHOil OMOXHUMHUYECKO aKTUBHOCTH
MOYBEHHOH MUKPO(IIOPHI (HUTpU(DUKALUOHHAS CIIOCOOHOCTD, JABIXaHUE
MOYBBI, METO/T ANUTHKAIMH, pepMEHTATHBHAS AKTUBHOCTH [10YB).

4. Ponb Gnonormyeckux pakTopoB B (GOPMHUPOBAHHUH IIEHO30B TIOUBHI.

3. Poib MUKPOOPraHu3MoB B NePBHYHOM
NM04YB0O0Opa30BaTEeILHOM Mpolecce, B 00pa30BaHUU
NeperHosi ¥ CTPYKTYPHI MOYBBI

W3yanTe MUKpOOPTaHU3MBI, yIaCTBYIOIIUE B IEPBUIHOM MOYBOOOpa-
30BaTeILHOM Tpoliecce. BESICHUTE POJTb MEKPOOPTaHI3MOB B (POPMHUPO-
BaHHUM rymyca. HeoOxonmmo 3HatTk, 4To 00pa3oBaHue U HAKOTUICHHE T'y-
Myca 00ecIieunBaeT CO3/JaHre 3aracoB OOJIBIIMHCTBA JIEMEHTOB, HE00-
XOIMMBIX JUTSl )KU3HHM PACTEHUI M CYIIECTBEHHO YIydIIaeT pa3InyHbIe
¢bm3mIecKkre CBOICTBA TIOYBEI. B O51aronpusTHBIX YCIOBUSIX TTO/T BIHSHH-
€M MUKPOOPTaHU3MOB I'yMYCOBBIE COEIMHEHUS MEJIEHHO MUHEPAIIU3Y-
I0TCS1, CHaOXast pacTeHUsI HEOOXOIMMBIMHU HIIEMEHTAMH ITATAHHS.

3HaiiTe, YTO ONpPEAETICHHYIO POJIb UTPAIOT MUKPOOPTaHU3MBI B arpe-
TUPOBAHHH ITOYB 1 (HOPMUPOBAHUH TIOUYBEHHOH CTPYKTYPH,

Jlurepatypa: 1, ctp. 292-294.

Bonpocwl ons camonposepku
1. Ponp MUKpOOPTaHI3MOB B TOYBOOOPA30BaTEILHOM IPOIIECCE.
2. Ponp MUKpOOPTraHU3MOB B ()OPMHUPOBAHUH IIOYBEHHON CTPYKTYPHI?
3. Posts MuKpoOprann3MoB B pOpMHPOBAHHIH U Pa3pYLICHHH IEPETHOSI.

4. dakTophl cpeabl, onpeaensiomue GopMupoBaHue
MHKPOOHBIX acCONMANMI MOYBBI

CymiecTBeHHOE BIHSHIE HA YUCICHHOCTh MUKPOQIIOPHI TOYB H €€ aK-
TUBHOCTH OKa3bIBAIOT ()aKTOPHI BHEIITHEH CPEIBI.

W3zyanre posb Temneparypsl B GOpMUPOBAHHH [ICHO3a IOYBHI, BIIUS-
HUE BIQYKHOCTH Ha MOYBEHHYIO MUKpodiopy. OOpaTiuTe BHUIMaHHE HA
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BaKHOCTH B TOYBEHHBIX MMPOIECCAX COUSTAHMUS TEMIICPATYPHBIX YCIIOBUI
1 BIaXHOCTH. HeoOX0AMMO 3HATh, UTO BO3IYIIHBIN PEXUM BO MHOTOM
CIOCOOCTBYET CO3/IaHHIO OITPEJICIICHHBIX IIEHO30B B MouBe. PaccMoTpu-
T€ BOIIPOC BIHMSIHUS KUCIIOTHOCTH HA MUKPOOHBIE aCCOITUAITNH, A TAKKE
MEXaHMYECKOTO COCTaBa, Ha OMOJIOTHYECKYIO aKTUBHOCTH TIOUBHI.

Jlurepatypa: 1, ctp. 271-282.

Bonpocuvl ona camonposepxu

1. Bo3aymHslii pexxuM MOYBHI Kak (DaKkTop, OTIPE eSO HallpaB-
JIEHHOCTH MUKPOOHOJIOTUUECKHX IPOIECCOB B MOYBE.

2. BimsiHre akTHBHOM KHCIOTHOCTH HA MEKPO(I0py mouBbl. MeTo1b1
PpEerympOBaHHs.

3. BnusiHue TemMriepaTyphl U BIIaXHOCTH Ha KU3HEICSTEITBHOCTD MHK-
POOPTraHNU3MOB IIOYBHL.

4. Poib MEXaHHMYIECKOTO COCTABA MIOYBBI B AKTUBU3AIIMU MUKPOQIIOPEI.

5. Yto npeacTaBistoT co00i MeTabNOTHIECKHE 1 CHHTPO(HBIE B3au-
MOOTHOIIECHHS! MUKPOOPTaHH3MOB?

5. MPIKpOﬁHOG HacCeJICHHE MMOYBCHHbBIX THUIIOB

VscHUTE, YTO TPYNIIOBOM COCTAB M KOJINIECTBO MUKPOOPTaHU3MOB B
pa3HBIX MOYBaX HEOIMHAKOBBI. HEKOTOpbIE BHIBI MUKPOOOB MOTYT CITy-
KUTh HHIUKATOPOM OTIpeIeNIeHNs THIIA ITOYBBI. OKYIIBTYPEHHOCTH ITIOYBBI
BO BCEX MOYBEHHO-KIIMMAaTHYECKHUX 30HAX ITOJIOKUTEILHO BITUSET Ha yBE-
JIMYEHUE YUCIICHHOCTH MUKPOHACEIICHHSI.

W3y4nTe OCHOBHBIE TPYIIITHI TOYBEHHOTO MUKPOHACEIICHHSI: 3UMMOTeH-
Has ¥ aBTOXTOHHAS! MUKPOQIIOPa, OIMToTpOo(HBIE X aBTOTPO(HBIE MUKPO-
OpTaHU3MBl.

O3HAKOMBTECH C KOJIMYECTBEHHBIM M KA9€CTBEHHBIM COCTAaBOM OaK-
Tepuii, aKTHHOMHIIETOB ¥ TPUOOB B IIOYBAX PA3IMIHBIX TUIOB. UTO Takoe
MHUKpPOOHOIOTHYECKAs TUArHO CTHKA, HHANKAIIUS THITA H OKYJIETYPEHHOC-
TH MTOYBBI?

Jlurepatypa: 1, ctp. 256-270.

Bonpocuvl ona camonposepxu

1. KonmuecTBEHHBIH 1 Ka4eCTBEHHBIH COCTaB MUKPOQIOPHI Pa3HBIX
TunoB no4B. [IpuBecTu mupoBbIe JaHHEIE.
2. XapaKkTeprucTHKa OCHOBHBIX IPYITI IOYBEHHOTO MHUKPOHACEIICHHSI.
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3. PacrnipeienieHre MEKpOOPTraHM3MOB 10 TIPO(DIITIO TTOYB.

4. PacmipeenieHue Ol B Pa3TUIHBIX THITAX MTOYB.

5. PazBuTune rpuboB B pa3HbIX THUIIAX TOYB.

6. UnciieHHOCTh aKTHHOMHUIIETOB B TIOYBAX CEBEPHBIX M FO’KHBIX 30H.

6. Bainsinue 00padoTKH MOYB HA J1eATEJHLHOCTH
MHKPOOPraHu3MoOB

ATpOTEeXHUYECKHE TIPHEMBI, N3MEHSIOIIHE YCIIOBH S, HEOOXOANMBIE [TS
KHU3HU MUKPOOOB, OKa3bIBalOT pa3HO0Opa3Hoe BIMsSHUE Ha HUX. [loaTomy
BONPOCHI arPOTEXHUKHU JOKHBI PEIIATHCS C YIE€TOM UX BO3/IEHCTBUH Ha
MUKpOOHBIE IeH03bI. OOpaboTKa OYBHI YIydIIaeT BOAHO-BO3TYIITHBIN
PEXUM, CIIOCOOCTBYET aKTUBU3ALMH OTAEIBHBIX TPYIIT MUKPOOPraHU3MOB,
Y4aCTBYIOIIUX B MOOMIIN3AIINH TUTATEIBHBIX BEIIECTB ISl PACTCHUH.

W3yunTe BusiHAE pa3HBIX CIOCOO0B 00paOOTKH ITOUBHI HA MUKPOOH-
OJIOTMYECKHE ITPOLIECCHI, MPOUCXOAALINE B HEH.

OOpaTuTe Tak)ke BHUMAaHHE HA BIMSHUE METTMOPALIMU Ha COCTAaB I0-
YBEHHOT'O MUKPOHACEJICHUS ¥ €70 aKTHUBHOCTb.

Jlurepatypa: 1, ctp. 282-287.

Bonpocuvl ona camonposepxu

1. Bimsinue 06paboTKy MOYBHI Ha JKU3HEACATEIBHOCTD TOYBEHHBIX
MHUKPOOPTaHU3MOB U CTETICHb MHHEPAIN3AIN OPTaHUIIESCKUX BEIIECTB.

2. AKTHBH3AIHA JESTENHHOCTH IIOYBEHHON MUKPOQIIOPBI H3BECTKOBA-
HHEM.

3. Posb rumncoBanms IOYB B aKTUBH3ALIIH MUKPO(IIOPHI?

1. XuMmu3zanus 3emMJjeneaus U 3a1a4u MHKpOﬁl/IOJIOFI/lH

MHUKpOOpraHu3MBbI MOTYT UCIIOIB30BATHCS TSI MUKPOOHOIOTHIECKO-
TO METOJIa OTPEeICHNs MOTPEOHOCTEH B TIOUYBE MAaKpO- M MHUKP0dJIe-
MEHTOB, HY)KJa€MOCTH B U3BECTKOBAHUH.

VscHuTE, KaKoe OrPOMHOE MPAKTUYECKOE 3HAYEHUE UMEET pobaema
Ononormyeckoi (uKcanuu a3ora arMocdepsl, a clie0BaTeILHO, HCCIIe-
JIOBaHUS 110 TEHETUKE, (PU3HOIIOTHH, CETIEKIIUU CBOOOTHOKUBYIIHX a30T-
(buKCaTOPOB U KITyOSHHKOBBIX OAKTEPHUH, 110 COBEPIICHCTBOBAHUIO METO-
JI0B MacCOBOTO Pa3MHOKEHHSI a30T(PUKCATOPOB U IPUTOTOBIICHHIO BBICO-
KOKau€CTBEHHBIX OaKTEepHAIBHBIX YIOOPSHHUIA.

Ha nmouBenHyt0 MHKpOQIIOpY 0COOCHHO OJIarONpHUATHO BIHSIOT OpTa-
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HUYECKHe y1o0peHus (HaBo3, KOMIOCTBI, TOP(), TOPOJICKHE OTXO/bI). Mx
MOJrOTOBKA JIOJDKHA OBITh YBSI3aHA C yIETOM JIESITETEHOCTH MEKPOOpTa-
HI3MOB.

O3HAaKOMBTECH C Ka4YECTBEHHBIM H KOJIMYECTBEHHBIM COCTaBOM MHK-
podopbl HaBo3a. 3aIOMHUTE, YTO MUKPOOHOJIOTUYECKUE MPOIIECCHI, TIPO-
TEKaIOIINE B IOYBE, OMPEEIIAIOT HE TOJBKO €€ €CTECTBEHHOE TIOI0PO-
e, HO ¥ TIOJIHOTY MCTIOJIb30 BaHMsI BHOCUMBIX yIOOpeHui. 3HaiiTe, 9To
K02(p PUIIHEHT NCTIONB30BaHMS HX 3HAYUTEIIHHO CHIKAETCS BCIICICTBHE
NS TeTbHOCTH MOYBEHHBIX MUKPOOOB. [TosTOMy 1enecoobpazHo pazpa-
0aThIBaTh TEXHHUKY MPUMEHEHUS YTOOPEHHUH ¢ YI€TOM BO3MOMKHBIX MX
TpaHchopMarmii MUKpOOpraHM3MaMy IOUBBI. 3ydrTe mprueMbl OBBITIIE-
HUSE KO9((HUITIEHTA NCTIONB30BaHMS a30THBIX YIOOPEHHI IyTeM MOIaBIIe-
HUS ICHUTPU(PUKALIIN.

Xumu3zamnus 3eMJIeIeNus BKIIIOUaeT B ce0s TaKKe IMPOKOE UCTIOIb-
30BaHUE NECTULNIOB. YACHHUTE BIMSHUE TePOUIMIOB U IPYTHX TOKCHIEC-
KHX COSJMHEHUI Ha MUKPOQIIOPY ITOYB U BBISICHATE POJIb ITOYBEHHBIX MUK-
pPOOOB B 3aIIUTE €€ OT XUMHYECKHX 3arpsI3HCHHN.

B sTOM paznene cremyeT Takke O3HAKOMHTBHCS C BIMSHHEM CEBO-
000pOTOB M MOHOKYIIBTYP Ha ITOYBEHHOE MUKPOHACEIICHHE, PETYITUpOBa-
HHUEM dTHMH arpolpHeMaMH cOCTaBa OMOIIEHO30B TIOYBHI.

Jlurepatypa: 1, ctp. 287-324; 3, ctp. 259-263.

Bonpocuvl ona camonposepxu

1. Posib OMOIOTMYECKOTO a30Ta B 3eMJIEACIIHH,

2. KauecTBEHHBIH U KOJMYECTBEHHBIH COCTaB MUKPOOPTaHU3MOB Ha-
B03a M MUKPOOHOIOTUYECKUE TIPOLIECCHI, IIPOUCXOISIINE IPU 3aTOTOBKE
OPTaHUYECKUX YIOOPEHHIA.

3. BiussHue MUHEPAJIBHBIX U OPTaHUYECKUX YIOOPEHUI Ha coCcTaB
MHKPO(IIOPHI TTIOYBHI.

4. BnivsiHUE TIECTHITUIIOB Ha MOYBCHHYHO MUKpodiopy. dakTopsl, ompe-
JIEJISTFOIIINE CKOPOCTH PA3JI0KEHUS IECTUITHA/IOB B ITOYBE.

5. BiusiHue ceBooOOpOTOB Ha IMOYBEHHOE MUKPOHACEIICHHE.

8. MuUKpoOpPraHu3Msbl 30HbI KOPHS
U MOBEPXHOCTH pacTeHUIid

O3HaKOMBTECH C KOPHEBOM U MTPUKOPHEBON MUKPO(GIIOPO pacTeHHA
(pu3omutana u pusocdepa), 3aBUCUMOCTBIO €€ COCTaBa U AaKTUBHOCTH OT
BHJIa M BO3pACTa pacCTUTENIBHOIO Opranu3ma. PaccMoTpuTe, B 4eM Cyml-
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HOCTB MOJIOKUTEBHOTO BIMSHUS pU30CPEpHOI MUKPODIOPHI HA BCXOKECTh
CEMSH ¥ pa3BUTHE PACTEHHI, IPHEMBI PETYIHPOBAHHS €€ YNCICHHOCTH
myTeM OaKTepH3alne, IPOTPABINBAHUS.

OO0paTuTe BHUMaHKE Ha U3y4EHHE MUKOPHU3bI U €€ POJib. 3aIIOMHHUTE,
YTO MUKPOOPTaHU3MbI, HAXOISIIMECS Ha TOBEPXHOCTH PACTEHHH, COCTaB-
110t S uTHYIO MEKpodropy. Kakoa ee poib B xu3HM pactenuit? Vc-
MOJIb30BaHNE 3HAHUI BHIOBOTO COCTaBa MU (PUTHON MUKPODIOPHI IpH
OLICHKE KaueCTBa 3epHa.

Jlurepatypa: 1, ctp. 325-341.

Bonpocuvl ona camonposepxu

1. Pons MUKpOOOB pH30ILIaHBI M pH30Cc(hephl B POCTE U Pa3BUTHU pacTe-
HUIA?

2. Dunodurasie pusodaktepun — Klebsiella planticola?

3. Mukopu3a, ee BUJIbI, NCTIOJIb30BAaHUE B CEITHCKOM H JIECHOM XO3STHCTBE.

4. DtudurHas MEKpOQIIOpa, €e COCTaB U 3HAYCHUE B COXPAHEHUHU
ypoxKas.

9. MukpoOHbIe MOYBOYI00pUTEIbHbIE MPenapaThbl
U UX 3¢ PeKTHBHOCTH

OnHuM H3 TIyTeH OBBIIICHNS TUTOIOPOIHSI TIOUBHI SIBIISIETCS HCTIONb-
30BaHHE OaKTepUaTbHBIX YIOOPEHHA, TPH BHECEHUH KOTOPBIX BMECTE C
CEMEHaMH B ITOYBY B 30HE KOPHEBOI CUCTEMBI 00Pa3yIOTCS 04ary 1moJe3-
HBIX MUKPOOPT'aHH3MOB, YITyqIIAIOMINX TUTAaHUE PACTCHHUH, CTUMYITHPYIO-
[IMX UX POCT U pa3BUTHE. B TO e Bpemsi, HEKOTOPbIE MUKPOOPTaHU3MBI
(asoTobaxTep, pochopHbie GakTepHH), Ha OCHOBE KOTOPHIX TOTOBSITCSI
OakTepHanbHbBIC YIOOPEHUS, MOTYT SBISTHCS aKTUBHBIMH @HTAarOHHCTA-
MU BO30OYIUTENEH, TOPaKAIOMINX KOPHEBYIO CHCTEMY.

[Tpumenenne GakTepraTBLHBIX YIOOpeHHi, 0COOCHHO pH30TOpPHHA,
CIOCOOCTBYIONIETO MOBBIICHHUIO OCITKOBOCTH M YPOXKAHHOCTH O0OOBBIX,
MO3BOJIMT PEIIUTH MPOOIIEMBI OEITKa 33 CYEeT YBEITMUCHHUS TPOU3BOICTBA
3epHOBBIX 000OBBIX KYIETYp (COH, TOPOXa, HyTa, (pacosiu, JFOTHHA, BUKU 1
1p.) 1 6000BbIX TpaB (JIFOLIEPHBI, KJIEBEPa, JOHHUKA, KO3JSITHUKA BOCTOY-
HOT0, JISIIBEHI[a POTaToOTO H Jp.).

O3HaKOMBTECH C BOIIPOCOM CO3JaHHS OaKTepHalIbHBIX ygoOpe-
HUH, METOJIaMH UX TIPUTOTOBJICHHSI, CYIITHOCTBIO NEUCTBUS U dPPeK-
THBHOCTBIO.

41



Crnenyer ykas3aTh, 4TO B HACTOSIIEE BPEMS BBITYCKAIOTCS HOBBIC
(bopMbI GaKTepraNTBHBIX YIOOPEHNI Ha OCHOBE KITYOSHBKOBBIX OAKTEePHIA:
pu3oTOpGhHH, pU300HH, PU3OJIMTHIH, Ha OCHOBE KYJIETYP [IMHOOAKTEpHid, Ha
OCHOBE aCCOLIMATUBHBIX a30 TPUKCUPYIOIINX OakTepHii (arpodu, arpo-
(bop, MU30pHH H JIp.), & C UCTIOIB30BaHUEM a30TOOAaKTEpa — pU30GUI U

apyrue.
Jlurepatypa: 1, ctp. 341-354.

Bonpocuvl ona camonposepxu

1. Puzotopdun, nomydeHne, mpuMeHEHNE U BIUSHAE Ha ypOKaid.

2. AzorobaxrepuH (puzodun), nonydeHue, npumerenue. [Tonoxurens-
HOE JIeHiCTBHE Ha paCTeHHE. YCIOBHSI, CIIOCOOCTBYIOMIHE eT0 3 (HeKTHB-
HOCTH.

3. docdopobakTepuH, oaydeHue, npumenenue. [lomoxxurensHoe nei-
CTBHE Ha pacTEHHE.

4. Arpocwt, arpodop, MIH30pHH, IPUTOTOBIICHHE, TPUMEHEHHE, d(dek-
TUBHOCTb.

5. Mukopu3anys pacTeHuil.

10. Ucnoan3oBanue MHKpOﬁHLIX MeTa00JIUTOB AJIsA 3alUThI
U CTUMYJAIUA POCTa paCTeHI/Iﬁ

Benmka pons MukpoOnosiorun B 60ps0€ ¢ moTepsiMu yposkasi OT Bpe-
JUTENICH, B TPO(UITAKTHKE U JICUCHUU OOJIC3HEH CeThCKOX03SICTBEHHBIX
pactenuii. PazpaboTka meporpusituii mo 60psde ¢ BpeautensiMu u 0o-
JIE3HSMU CEJIbCKOTO U JIECHOTO X03SIMCTBA JOJKHA OCHOBBIBATHCS HA TITy-
OOKOM 3HaHUH OMOJIOT MU UCHIOJIB3YEMOT0 MUKPOOPTaHU3Ma H SKOJIOTHYeC-
KHX YCJIOBHH, OJIAronpHUsITCTBYIOLIMX X MACCOBOMY PAa3MHOKECHHIO.

Bone3nu BpemuTernei ceabCKOro X03scTBa (HACEKOMBIX, IPBI3YHOB)
MOTYT BBI3bIBaThbCA OakTepusiMu, rpubamu u Bupycamu. O3HaKOMBTECh
C MUKPOOPTaHU3MaMH, UCTIOIb3YEMBIMH ISl IPUTOTOBIICHUS MUKPOOHO-
JIOTUYECKUX CPEJICTB 3aLUTHI PACTCHUN OT BpeaUTeNeH, IPUHIIUIIOM UX
JeWCTBUS HA OPTAHU3MBI, YCIIOBHSIMHU, HEOOXOTUMBIMHU IS TIOTyYCHHUS
HanOobIel Y3(HHEKTUBHOCTH.

B 6opb0e ¢ BpeauTenssMu 3a00J€BaHNH CEIbCKOX03SHCTBEHHBIX pac-
TEHHUI MOTYT TAaK>Ke UCTIOJIB30BATHCA UX BPark — MUKPOOBI, KOTOPBIE BCTY-
MarT B Pa3HOOOpa3HbIC OTHOLICHUS ¢ MaToreHamu (cm. paszaen «Bzau-
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MOOTHOIICHHSI MUKPOOPTaHU3MOB MEXTy COOOH M IPyrUMHU CyIIeCTBa-
Mu»). B Onooruueckoii 3aiure mpuMeHsIFOT MUKPOOPTaHH3MbI — THIIEP-
Mapa3uThl, AHTATOHUCTHI ¥ MPOJTYKThI HX )KU3HEACITCIPHOCTH — AHTHOU-
OTHKH, a TAKXKE MPOIYIICHTHI PaCTCHU I — QUTOHIIUIBI.

H3yunTe MUKPOOPTAHU3MBI, PEKOMEHIyEMBIE JIJI51 3aLUThI PACTCHUI
0T 3a00JICBaHU, IPUHIIUTIBI X JCHCTBUS HA TaTOreHbl. HOBBIM MeTO10M
OOPBLOBI C HEKOTOPBIMU BUPYCHBIMY 3a00JICBAHUSMU SIBJISICTCS BAKIMHA-
WS paCTEHUH OCIIa0ICHHBIMH IIITAMMaMH BUPYCOB.

ViacHUTE, 4TO MUKPOOPTaHU3MbI B IPOLIECCE CBOCH XKUZHECATEIBHO-
CTH BBIpa0aThIBAIOT PA3HOOOPA3HbIC OMOJIOTHUECKH aKTHBHBIC BEIICCTRA,
B TOM YUCJIE POCTOBBIE. B CEIbCKOM X035IICTBE B OCHOBHOM HCIOJIb3Y-
eTcsi TMOOepeIIH — CTUMYIISITOP pocTa pacTeHnid. O3HaKOMBTECh C MUK-
POOPraHU3MOM, BBIACISIOIINM STOT CTUMYJISITOP, U C UCIIOIb30BaHUEM
€ro B pACTEHUEBOJCTBE.

Jlurepatypa: 1, ctp. 355-366.

Bonpocuvl ona camonposepxu

1. Mukpo6uonoruueckue CpecTBa 3anThl pacrenuid. [Ipeumyie-
CTBa MUKPOOHOIOTHIECKOTO METO/1a OOPHOBI Iepe]] XUMUUECKUM.

2. buonpenaparsl B 3aIIMTE paCTEHU OT BpeAHBIX HaCEKOMBIX. [Ipe-
napatsl 0aKTepHaIbHOTO, TPUOHOTO U BUPYCHOTO IPOUCXOK ICHHSL.

3. SIBnenne aHTaroHn3mMa. AHTHOMOTHKY U MX IIPUMEHEHHE B PACTCHH-
€BOJICTBE.

4. bruorpenaparsl B 3alITE PACTCHUH OT BO30YIHUTEICH 3a00IeBaHHIA.

5. ['mG6epemnH 1 ero NCIob30BaHuE.
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111, MUKPOBHOJIOT'USA KOPMOB

1. MHKpOﬁHOJIOFH'—lQCKI/Ie nmpoueccol NMpu CUJI0COBAHUHU
KOpMOB H MCIIOJb30BaHHEC MPOAYKTOB MHKpOﬁHOFO
CHHTeE3a B MUTAHUHU KUBOTHbBIX

[IpaBuiibHas TEXHOJIOTHS 3aTOTOBKHA KOPMOB PACTUTEIBHOTO; IPOHC-
XOXJICHUsI (CeHa, CeHaXka, CUIIOCa, COJIOMBI U IPYTHX MIPOIYKTOB) MOXKET
OBITh IPUMEHEHA JIMILb TPU YETKOM MPEICTABICHUN O TUHAMHUKE MUKPO-
OMOJIOTUYECKUX MPOLIECCOB, OMOXUMHUYECKIX N3MEHEHUH, POUCXOSIIINX
B pacTUTENbHON Macce. KauecTBO KOpMOB BO MHOTOM OIpenessieTcs
COCTaBOM JMH(DUTHON MUKPOGIIOPHI, 3aBUCAIICH OT BU/IAa pACTEHH, arpo-
KIIMMAaTUYECKUX U APYTUX YCIOBUIL.

[Tpu paboTe HaK STHM pa3eNioM OUYeHb BaKHO BCHOMHHUTBH 00 OCHOB-
HBIX 9KOJIOTHYECKHX YCIIOBUSIX, ONPEEIISIOIINX )KU3HEAEATEIBHOCTD MHUK-
POOPraHU3MOB: BIKHOCTH, pH cpezipl, KOHIEHTpalyy COJIEW, HAMYYS WITH
oTCyTCTBHS Kucinopoaa. HyxHo yeTko mpeAcTaBiiTh MPOLECCHl UTa-
HUS, JBIXaHUS U CBSI3aHHOE C ABIXaHHUEM SBJICHHE TepMOTeHe3a. B aTom
ciy4yae OyaeT JIErKO OHATH, I0UYEMY B YCIIOBUSIX a3palliy MPOUCXOAUT
caMOCOrpeBaHue 3epHa, ceHa, cooMbl. CiaeayeT yIiCHUTb, C KAKUMU yC-
JIOBHSIMH 5KU3HA MUKPOOPTaHI3MOB CBsI3aHa CMeHa (ha3 IIPH MPABUITIBHOM
BEJICHHUH ITPOLIECCa CUIIOCOBaHMsA, IPUTOTOBJICHNH ceHaxa. Kpome Toro,
CTYACHT JOJDKCH 3HaTh, B KAKHX CIy4asX HY)KHO MPUMEHSITh 3aKBAaCKU
WM XMMUYECKHE KOHCEPBAHTHI, U 03HAKOMUTHCS C XUMUUECKUMHU 1 MHK-
PpOOMOIOTHYECKUMH [TOKA3aTeIsIMU Kau€CTBa KOPMOB.

PacTenus MoryT OBITH HOpa)KeHBI (PUTOTIATOTEHHON MUKPO(IIOPO 1
CIIYXKHATh HCTOYHHUKOM TSDKEIIbIX OTpaBieHui. He nckiodaercs BO3MOX-
HOCTB IIONIAJJaHUS] B OPraHU3M >KUBOTHOTO C KOPMaMU PacTUTEIILHOTO MPo-
HCXOXKACHUS OaLIIIIBI OOTYTMHYCA U €€ TOKCHHOB. YSICHUTE, B KAKHX CITy-
Yasix 3TO SBJICHHUE UMEET MECTO.

Cremyet ynenuts 0co00€ BHUMAaHUE BOIPOCAM: CHHTE3Y MUKPOOHOTO
OeJka, aMHHOKHUCIIOT, BUATAMUHOB, (DepMEHTOB, aHTHOMOTHKOB U TTEPCTICK-
THBaM pa3BUTHsI OMOTEXHOJIOTHH B PEIICHUH MPOOIeMbl TUTAHUS CEJIbC-
KOXO3SIIICTBEHHBIX >KUBOTHBIX.

Jlurepatypa: 1, ctp. 367-374; 2, ctp. 271-284.
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Bonpocuvl ona camonposepxu

1. KaueCTBEHHBII U KOJIMYECTBEHHBIH COCTAB MU(DUTHON MHKPOQIIO-
PBI: @) MOJIOYHOKHCIION, 0) THIJIOCTHOI, B) MAaCIISTHOKHCIIOH, T') TPUOHOIA.

2. MUKpOOHOIOTHYECKHE TIPOLIECCHI, TPOUCXOSAIINE TIPH CHIIOCOBAaHUH
KOPMOB, U HIX PETY/IMPOBAaHHE.

3. CenaxupoBaHue KOPMOB. MUKpOOHOIOTHYECKHE ITPOIECCHI; TPH
CO3pPEBAHMH CEHaXKa.

4. XuMHu4YecKue 1 MEKPOOHOIOTHYE CKHE TIOKA3aTeNN KadeCcTBa Kop-
MOB.

5. Ucnonp3oBaHne MPOIYKTOB MUKPOOHOTO CHHTE3a B IIUTAHUH JKH-
BOTHBIX.
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IV. MUKPOBHOJIOT'USA BOJAbI 1 BO3YXA

Bopa siBasiercst cpenoii o0uTaHus
Pa3Ho000pa3HbIX MUKPOOOB.

NX xomM4ecTBeHHBIN U KaY€CTBEHHBIN COCTAB 3aBUCUT OT THIIA BOJIO-
€MOB, XO3MCTBEHHOM JEATENBHOCTH YEIOBEKA.

CaHUTapHO-TUTHEHUYECKOE COCTOSIHUE BOJIBI UMEET OOJIBIIOE IPaK-
TUYECKOE 3HaYCHUE. 3alIOMHUTE, YTO MOKa3aTeeM (heKaabHOU 3arpsi3-
HEHHOCTH BOJBI SIBISIETCS KOJU-TUTP U KOMU-UHACKC. Boma MoXxeT ciy-
KHUTH PaKTOPOM Iepeaadu Bo3Oynurenei HHQEKIMOHHBIX Oone3neit. He-
00XOIMMO YMETH JIaTh OLIEHKY TIOKa3aTeIsIM JIAO0OpAaTOPHOTO UCCIIEI0BA-
HUSI BOJIBL.

O3HakoMBTECh CO CI0cO0aMK OHOIOTMYECKON OUHUCTKH 3arps3HEHHBIX
BOJI Ha TTOJISIX OPOILEHHS, (PUIIBTPAIMU U APYTHX UCKYCCTBEHHBIX COOPY-
KCHUSAX.

Bo3myx canraioT HeOIaronpusaTHOM CpeIoit I pa3sMHOKEHHUS O0JTb-
IIMHCTBA BUI0B MUKPOOOB. B BO3IyX Mukpodopa momagaet riaBHbIM
00pa3oM ¢ TOAHUMAIOIIEHCS MBUIBI0. [[0BBIIEHHOE COIep KaHne MHKPO-
00B B BO3lyX€ — [I0Ka3aTeJIb AHTUCAHUTAPHOT'O COCTOSHUS TOMEILECHUS
(HemocTaToYHast BEHTUIISILIMS, T1J10Xast yOOpKa | T.11.). O3elIeHeH e ropo-
JI0B, BIIakHast yOOpKa, mo0eIka MOMEIeHNH, Ka9eCTBEHHAs] BEHTHJISIIINS
CTIOCOOCTBYET CHIKCHHUIO YNCIICHHOCTH MUKPOOOB.

Y4UuTsIBas, 4TO CAHUTAPHO-TUTHEHNYECKOE COCTOSHUE BO3/1yXa NMe-
eT 0OJIBIIOE TPAKTUIECKOE 3HAYECHUE, CTYACHT JOKEH OBJIAAECTh METO-
JaMiA MUKPOOHOJIOTHYECKOTO aHAIN3a BO3/yXa U JIaTh €T0 OICHKY.

Jlureparypa: 2, ctp. 99-107.

Bonpocuvl ona camonposepxu

1. Pacnpoctpanenne MEKpOOOB B Bojie. MUKpOOHOIOTHIECKHUE ITOKA-
3aTeJ 3arpsI3HEHHOCTH BOJIBI.

2. CiocoObI 00e33ap a)KMBaHUS BOJIBI.

4. Mukpodropa Bo31yxa, IyTH 3arpsi3HEHHS BO3/TyXa MHKPOOPTaHU3-
MaMH.

5. Pactipoctpanenue Bo30ynuTeneld ”H(EKIMOHHBIX 3a00JIeBaHMI de-
pe3 BOIy U BO3IIYX.
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CJIOBAPH TEPMHUHOB

ABHO3 (ot rpey. a — oTpuLaHue, bio — )KU3HB) — OTCYTCTBUE KU3HH.
AO103 — OMOITOTMYECKIIA TIPUHIIMIT, JIOKAIMI B OCHOBE TIepepadOTKH IPOo-
IyKTOB (HampuMep, MACHBIX, MOJIOUHBIX, PHIOHBIX, TJIOZ0BO-OBOLIHBIX).
[Tpu abno3se nmpekpamaroTcs >KU3HEHHBIE POIIECCHI, KaK B mepepadaThl-
BaCMBIX MPOIYKTaX, TAK U B KJIETKaX MUKPOOPTaHU3MOB Ha (B) HMX HaXo0-
asumxcst. JlocTuraercs TepMUYECKOR CTepUIIM3alieH, o0TydeHHeM.

ABTOTPO®HA (ot rpey. autos — cam, 1lrophe — nurtanue) — cro-
COOHOCTB OPTaHU3MOB HCIIOJIB30BATH VISl IOCTPOCHU ST CBOMX KJIETOK M-
OKCHJ] yIiiepoJa B KaueCTBE SAWHCTBEHHOTO WJIM TJIABHOTO MCTOYHHKA
yraepona. B kadecTBe MCTOYHMKA SHEPTHM OHHM HMCIONB3YIOT DHEPTHIO
corHIa (pacTeH s, BOAOPOCIH, IMaHOOAKTEPHH, 3e/ICHbIC CEPHBIC OaKTe-
PHH U IypITypHBIE CEpHBIE OAaKTEPHHU) MIIM YHEPTUIO OKUCIICHHSI HEOPTaHH-
YECKHX XMMHYECKUX COCAMHEHUH (HUTpuuuupyronme 6akrepun, Oec-
I[BETHBIE CEPOOAKTEPUH, THOHOBBIC OAKTEPUH, BOAOPOIHBIC OaKTePUH, HKe-
ne300akTepun). ABTOTPO(BI — MEPBUYHBIC TPOIYLICHTH OPraHHYECKOTO
BellecTBa B OHocdepe.

ABTOXTOHHBIE wmwxpoopranusmbl (ot rped. chton — 3emus).
B MHKpOOMOIOTHIO TEPMHH BBEIEH PYCCKHM YYEHBIM MHKPOOHOJIOrOM
C.H. BuHorpaackuM Juist XapaKTepUCTUKNA HCTUHHO MOYBEHHBIX CaIpPOT-
POHBIX MUKPOOPTaHU3MOB, KUBYIIHX IPEHMYIIECCTBEHHO 32 CYET TyMy-
COBBIX COCAMHCHUI MOYBBI. TUIIUYHBIC TPEICTAaBUTEIH — AKTHHOMHIIE-
ThI, HOKapAuH (MPOaKTUHOMUILIETHI). VIcrionb30BaTh OOKOBBIE IPYIIITHPOB-
KU MOJICKYJI TYMYCOBBIX COSIMHCHU I Ha HaYaIbHBIX dTaNaXx pa3pylieHus
ryMyca MOTYT, OTHaKO, H 3MMOTeHHbIe (CM. 3UMOTreHHBIE MUKPOOPTaHH3-
MBbI) MUKPOOPT'aHU3MBbI (HarpuMep, TICeBAOMOHA/IbI, OallUJIIIBI).

AATE3HA, AJITE3HHBI (ot nat. adhaesio — npuiinanue MUKpO-
opranu3MoB. HekoTtopeie OakTepuu B €CTECTBCHHOH cpefe OOMTaHUs
CYLIECTBYIOT TOJIBKO B MPUKPEIUICHHOM COCTOSIHMU. B mepBbIli MOMEHT
B3aUMOJICHCTBHS C CYOCTPaTOM KJIETKA YACPKHBACTCS MPEUMYILICCTBEH-
HO 3a cYeT (PU3UKO-XUMHUUYECKUX (DAKTOPOB, Jajiee BKIIIOYAFOTCS aKTHB-
HbIe OMOJIOTMYECKHE MEXaHM3MBbI IIPHITUITAHUS — QATC3UHBI, Yallle KHCION
TOJTM CaXapHTHON WITU TIIMKOIPOTEUTHOH (ITTMKOKAIMKC) MPUPOBI. Y He-
KOTOPBIX OakTepuil (LeIUTI01030pa3pyIAOIINX, AMUTOTHTHYECKUX ) IPH-
KpEIUICHUE K BOJIOKHAM CyOCTpaTa — LEJUTIONI03€ WM KpaxMally ocyIie-
CTBIISIET (pepMEHTHO-CyOCTpaTHBIIH KOMILIEKC: (PepMEHTHI IEIUTI0a3a W
aMmIiIa3a BBIICISIOTCS OaKTepHsIMU KOHTAaKTHO Ha cyoctpar. Ecimm Gak-
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TEPUH MATOTEHHBIE, CBSI3b OCYIIECTBISAETCS C OPraHU3MOM XO35IMHA
(uyenmoBeka, )KUBOTHOTO, JIp.) KOMIIEMEHTAPHBIMH MOJICKYJIAMH: aJire-
3MHAMH OaKTepuil U perentopaMu (MHUILCHIMH) MOBEPXHOCTH KIIETOK
XO3SIMHA.

Anre3ust MOXKET OCYILECTBIIATHCS YUMOPHUSIMH TITUKOTIPOTEHIHOM TIpH -
poasl. Tak, Ha «OPIOMIHONW» CTOPOHE HUTYATBHIX OAKTEPUU POAOB
Simonsiella u Alysiella bovis, npukpenIsOmMUXCsl K AMUTETHIO S3bIKa
KOPOBBI (PUMOPHAMH, C TOMOIIBIO TOCIETHUX OCYIIECTBIISIETCS] CBOOO-
HOE CKOJIb)KCHUE IO TIOBEPXHOCTH sI3bIKa (OHM MOTYT HPUKPEIUIATHCS U
HETIOJIBIDKHO K TIOBEPXHOCTH CTEKJIa M IPYTHX TBEPBIX MPEIMETOB).

A30TOBAKTEPHH 3emneynoOpUTeNbHBIN MpenapaT Ha OCHOBE
cBoOONHOXKMBYLIEH a3zorpukcupytomeid Oakrepuu Azotobacter
chroococcum. Kpome ¢yHKIMH a30THHUKCAIIUE a30TOOAKTED €IIe U MPo-
AYLEHT (PYHIMCTAaTUYEeCKOr0 aHTHOMOTHKa aHucoMulnHa (oTkpeiT E.H.
MumryctuabiM 1 B.I. MapbeHKO), BATAMHHOB, POCTOBBIX BELIECTB THIIA
AyKCHHOB, OPYTHUX OMOMOTHMYECKH aKTHBHBIX BEILECTB — CTHUMYJIATOPOB
pocTa pacTeHUH.

B noneBbix ycnoBusax mpenapar Manod((QeKTHBEH, MOCKOIbKY a30-
ToOaKTep HE pU30CHEPHBII MUKPOOPTaHU3M H ILIOXO MPUKHBACTCS B
pusocdepe. K Tomy xe oH TpeboBarelneH K YCIOBHIM IOYBHI (eMy He-
00xomuMBbl OnaronpusTHeii pH, BeICOKH# ypoBeHb docdopa, Kanbius,
JIOCTAaTOYHAs adpalvsi), HHa4Ye OH HE BEDKUBET. B yClnoBHAX 3aIiuIieH-
HOTO TPYHTa Mpenapar AaeT JOBOJIbHO cTaOmibHbIN dddexr. [Ipu 06-
paboTKe cycreH3uei a3oTobakTepuHa paccalIbl TOMAaTOB U OT'YPIOB
(10° xnerox/mi; 10 ma Ha 1 pacrenue) mpubaBKa ypokasi JOCTHraeT
10-15 %, nnu o 2,0 xr/m?.

A3OTOHKCAITHA Ouonornvyeckuii Mpolecc CBS3BIBAHHUS MOJEKY-
nsproro asota (N,) aTMocdeps! u IepeBosia ero a30TGUKCUPYIONIUMH
OaKkTepusIMH B a30TcoJieprkalne coetnHeHus. OIMH U3 BaKHEHIINX OHO-
JIOTHYECKUX TIPOLECCOB B KPYrOBOPOTE a3ota B mpupoae. OcymiecTsiis-
€TCsl TONIBKO MPOKAPHUOTAaMH — CBOOOAHOKUBYILIMMH, CHMOUOTHIECKUMHU
W acCOLMATUBHBIMU OAKTEpUSIMH, OOUTAIOIIMMHU B TIOYBAX, MPECHBIX BO-
Jax, MOpAX U OKeaHaX. B KadecTBe mepBOro CTaOWUIBHOTO MPONYKTa B
npouecce azorduxcanuu oopasyerca NH,.

ITo coBpeMeHHBIM THMOTETHYECKUM CXEMaM MOJICKYJASPHBIA a30T
aKTHUBHU3UPYETCS U XeMOCOpOUpyeTcs: (pepMEHTHBIM KOMILIEKCOM — HHUT-
porenasoii (cM. Hurporenasa). IcTOYHUKOM SHEpPruu Uil BOCCTaHOBIIE-
Hus N, CIIy)uUT Iponecc AbIXaHus y a>pOOHBIX a30T(HUKCATOPOB M Opo-
XKEHHS — y aHadpOoOHBIX. HemocTynHbIN pacTeHUSIM MOJIGKYISPHBIA a30T
B pe3yabraTe a30T(hUKCcaluu CTAHOBUTCS AOCTYITHBIM.
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AMMOHH®UKAIIHA — vuHepanu3anus a30TCOAEPKAIINX COSAU-
HEHWH MHUKPOOPTraHU3MaMH C BBIJEJICHUEM aMMHaKa.

AHABHO3 (ot Tped. a, an — OTPUIIAHUE IBAX/BI, T.€. OTPHILIaHUEC
’KM3HU M OTPUIIAHKE ITOTO OTPUIIAHHS; T.€. BO3BMOXXHOCTh O’KHBIICHUS) —
JAaTEHTHOE OE3’KU3HEHHOE, HO 00paTHMOE COCTOSHHE KUBBIX OHONOTHU-
YECKHUX CHCTEM, B YACTHOCTH KJIETOK MUKPOOPTaHU3MOB, KOTJa MeTado-
JIMYECKUE TIPOLIECCH B HUX 3aTOPMOXKEHBI MITM UAYT Ha YPE3BBIYaiHO HU3-
KOM YpOBHE M OHM BeIyT ce0st Kak «3akpbiTeie» (bekep ¢ coasr., 1981):
HampuMep, CIopbl OaKTEpHid, THOPHUIN3UPOBAHHBIE KYIBTYPBl MUKPOOP-
TaHU3MOB, CyXH€ KUBbIC BAKLIUHBI.

Tepmunbl aHabno3, abno3 (cM. AGno03), neHanaduos (cMm. Lenanoou-
03) BBeaeHb! S.5. HUKUTHHCKUM /71l XapaKTEepUCTUKH TepepadaThiBac-
MO TJIOIOOBOLITHOM MPOAYKIMU U WX MUKpoduiopsl. [1pu cymike, 3amopa-
KMUBaHWH, MADHHOBAHUH U CIIMPTOBAHUY TUIOBI M OBOLIY [IEPEXOMIAT B CO-
CTOsIHHE a0K03a, MUKPOOPTraHU3MbI B HUX (MJIM Ha HUX) COJEPIKAIIHECS —
B cocTosiHnue anabuo3a. [logoOHoe siBjIeHHEe HaOMoAaeTcsl Takke MpH
nepepadoTKe U APYTHUX MPOAYKTOB (HApUMep, PHIOHBIX, MSICHBIX) ITyTEM
COJICHUS1, KOITYEHHS], CYIIIKH, 3aMOPaKUBAHUS U T.I1.

AHABOJIU3M, ob6benuHseT MPOLECCH CHHTE3a MaKpPOMOJICKYI
KJIETKH (HYKJICHHOBBIX KUCJIOT, OCITKOB, MOJMCaXapyIoB U T.1.) U3 Oomee
MPOCTBIX COGOUHEHUH, IPUCYTCTBYIOIINX B OKpyXaromel cpene. Peak-
MU OMOCHHTE32a CBS3aHbI C NOTpelieHreM CBOOOIHOM SHEPT UM, KOTOpas
BhIpa0aThIBACTCS B MpOIIeCCcaxX JbIXaHMs, OpokeHus (a Takxke POToCHH-
Te3a) U coxpansercs B Gpopme AT®. Karabomusm u aHaboiau3M mpore-
Kal0T OMHOBPEMEHHO, MHOTHE PEaKLIMU U MTPOMEKYTOYHBIE IPOIYKTHI JIJIsI
HHUX OOIIIHE.

AHAIPOBBI — MukpoopraHu3Msbl, KOTOPbIE MOTYT PacTH U pa3MHO-
KaThCS B OCCKHCIOPOIHOMN Cpee.

AHTAI'OHH3M (ot rpeu. antagonisma — cmop, 6ops0a) B3auMo-
OTHOLICHUSI MEKAY MHKPOOPTaHW3MaMH, KOTZa OJHAa KOHKYPHPYIOIIas
MOMYISLUS OAABIISAET POCT APYTOi B IPUPOAHBIX WM 1a00PAaTOPHBIX yC-
noBusx. [IpuunHbI aHTaroHMU3Ma pa3iTuyHbl: 1) Gonee ObICTpPBIA POCT HO-
MYJSIMY, 2) yTHETEHHE KOHKYPEHTa B CIydae 00pa30BaHMs MOMYISIIUCH
crieu(pUIeCKIX COSTMHEHHI — aHTHOMOTHKOB, 3) 00pa30BaHUE TTOMYJIs-
1Hel TOKCHYECKHX BEIECTB HECTICLU(PUIECKOro AeicTBHS, Hanpumep, H,S
WA OPraHUYECKUX KUCIOT. Tak, MOJTOYHOKHUCIbIE OaKTepUU MOAABIISIOT
pa3BHUTHE aMMOHH(PUKATOPOB (THUIIOCTHBIX OAKTEPHIT) M MACIITHOKHCITBIX
OakTepuil, MPOLyLUPYS MOIOYHYIO KHCIIOTY.
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AHTHBHOTHKH (ot rpey. anti — npotus, bio — xwu3up) cnenudu-
YecKue HU3KOMOJIEKYISIPHBIE OpraHMYEeCKHE BEIIEeCTBa; OoOpa3yeMble
MHUKpPOOpPTraHU3MaMH ISl TOJIABJICHUS] POCTa APYTUX, MUKPOOPTaHU3MOB
— UX KOHKYpeHTOB. [IpoayLieHThl aHTHOMOTHKOB B OCHOBHOM TIOUBEHHBIE
carporpodHbIe a3poOHbIE MUKPOOPTaHU3MBI: aKTHHOMULETHI, TPUOBI, OaK-
TepuH. AHTHOMOTUKHU OTHOCST K IPYIIIIE BTOPHYHBIX METa0OIUTOB KJIET-
KH, TIOCKOJIbKY MX CHHTE3 HE CBsI3aH C OCHOBHBIMHU NPOLIECCAMHU POCTa,
Pa3BUTHUS M YHEPreTHKH. MHUIICHSIMH IS CTBHS aHTUOMOTHKOB Ha Topa-
’KaeMYI0O UMH 0aKTEepHaJIbHYIO WIIH TPUOHYIO KIETKY MOTYT OBITh CTPYK-
TYpbI KJICTKU: KJICTOYHAsl CTEHKA, B YaCTHOCTH, Y OaKTepuil Hapylaercs
CHHTE3 NENTHAOIHKaHa (MyperHa), IMTOoIUIa3MaTnieckas MeMOpaHa,
prOOCOMBI, HYKJICOH]T MIIM 3TaIlbl OMOCHHTE3a OenKa, IUMHUI0B, HyKJIen-
HOBBIX KUCJIOT.

[To HanpaBIEeHHOCTH MHTHOUPYIOIIETO ACHCTBUS pa3NvaloT OakTe-
pULUAHBIC, PYHTHIUAHBIC U Apyrie aHTHOMOTHKY. OHU MOTYT 00J1a/1aTh
Y3KUM MU IIUPOKUM CHEeKTpoM nericTBusi. M3sectHo Oonee 8500 mpwu-
POAHBIX aHTHOMOTHKOB, IIPOMBILIIEHH OCTb ITPOU3BOAUT OKojio 160 anTu-
OMOTHKOB, PENMYILECTBEHHO IIEHUIIMIUTMHOBOW, TETPALIMKINHOBOH, 1eda-
JIOCTIOPMHOBOM, CTPENTOMULIMHOBOM rpymi. ExXeroaHo B mpon3BoACTBO HA
CMEHY CTapbIM MPHUXOIAT HOBBIE ITOKONEHUS Ooliee CUIIbHBIX aHTHOMOTH-
KOB 32 CUET BKJIIOYCHHS B CTPYKTYPY aHTUOMOTHKA HOBBIX XHUMHYECKUX
IPYIIUPOBOK (IOJyCHHTETHYECKHE aHTUOMOTHKH).

AHTHOMOTHKH UCTIONB3YIOT B MEIUIIMHE KaK JIEKAPCTBEHHBIE MTperia-
partbl 1715 IedeHuns HH(EKIMOHHBIX O0JIC3HEH YeNIOBEKa, JKUBOTHBIX ; B CEMIb-
CKOM XO3CTBE — IS 3aIUThHI pACTEHUH, B )KHBOTHOBOJCTBE M ITULIEBOA-
CTBE KaK JICKAPCTBEHHBIE MPEnaparsl U CTUMYIISITOPBI POCTa — JOOABKHU K
kopmaMm. [lonoxurensHblid 3 (et B >KUBOTHOBOJICTBE U MITHUIIEBOACTBE B
MOCJIETHEM CITy4ae CBSI3bIBAIOT CO CHIDKEHUEM YUCIIa TATOTEeHHBIX MUKPO-
OpraHU3MOB U TOKCHHOB, 00pa3yeMbIX B KUILIEYHUKE THUJIOCTHBIMU OaKTe-
pHSIMH, TIOBBIIICHUEM 3alIUTHBIX CBOMCTB OpraHU3Ma, YCUIICHHEM CeKpe-
LMY TMIEBAPUTEIBHBIX JKeJIe3, MOAaBICHNEM BO30OyIUTENIeH CKPBITBIX, TaK
Ha3bIBAEMBIX CYOKIIMHUYECKHUX MH(EKIIHI — OCHOBHOM PUYHHBI 32ICPKKU
pocta MononHska. JlobaBieHne aHTHONOTHKOB K KOpMaM OrpaHU4HBAETCs
TPYAHOCTBHIO PAaBHOMEPHOT'O pacIipenesicHHs] B KOpMe.

B nuiieBoi npoMBIIIIIIEHHOCTH, OCOOCHHO ITPH KOHCEPBUPOBAHHUH TIPO-
IOYKTOB AETCKOTO MUTAHHUSA, UCIONB3YIOT aHTUOMOTHKU C CHIIBHBIM OHO-
Joru4eckuM 3PpQeKToM U COBEpIICHHO HETOKCUYHBIC JUIS YenoBeka (Ha-
npuMep, aHTHOMOTHKH OaKTepHaIbHOTO IPOUCXOXKICHU St HU3HH U CYyOTH-
nuH). K aHTHOMOTHKaM B IIMPOKOM CMBICIE OTHOCSAT TAKKE aHTHMHUK-
pOOHBIE BelecTBa TKaHeH pacTeHUi ((PUTOHLU/IBI) U )KABOTHBIX.
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AHAIPOBHAA ®EPMEHTAITHUA — vuHepanu3anys HaBo3a, opra-
HUYECKOH 4acTH OTXOAOB B aHaYPOOHBIX YCIOBUSIX C TIOMydeHHEM Ouora-
3a ¥ Pa3InYHbIX IPOTYKTOB.

APXEBAKTEPHH. Tpencrasnensl kaaccom Archaebacterta. K
HEMY OTHOCST MPOKapHOT, 00JalalouX YHUKAIBHBIMU (U3UOIOTHYEC-
KUMH, OMOXMMHYECKIMH CBOMCTBaMH U DKOJIOTHEH, PE3KO OTIINYHBIMH OT
OCTaJIbHBIX MPOKAapHOT. Tak, OHM OTIMYAIOTCA OT APYTUX OaKTepuil co-
CTaBOM M MEPBUYHON CTpYKTypol pubocomanbubix 16S u 5S pPHK, a
takxe TpaHcnopTtHeix PHK; coctaBom MeMOpaHHBIX TUINIOB U 06pa3o0-
BaHUEM OJHOCIIOWHOW JUMHUIHON MeMOpaHbl, COCTAaBOM KJIETOYHBIX CTe-
HOK (COCTOSIT HE M3 NMENTHIOTIMKAHA, a U3 IPYTHX OHOMOIUMEpPOB — KHC-
JIBIX MOJIMCaXapuI0B, OCIIKOB U MICEBJJOMYPEUHA); OTCYTCTBHEM CIOKHBIX
KMU3HEHHBIX LIMKJIOB, MaTOr€HHBIX U Napa3uTHYECKUX BUIOB 3K30(epMeH-
TOB; CHOCOOHOCTBIO HCIIOJIB30BATh TOJILKO HU3KOMOJIEKYISIPHBIC OPTaHu-
YeCKHEe COSMHEHUS; JKU3HECTIOCOOHOCTRIO0 HEKOTOPBIX BUJIOB JIaXKE MPHU
temmnepatype Boiie 100°C u npyrumu npusHakamu. Cpenu apxebakTe-
PHii BBIIENSIOT MSATh OCHOBHBIX IPYIIN: METaHOOOpa3ylolue, a3poOHbIe
CEpPOOKHUCIIAIONINE, aHadPOOHBIE CEPOBOCCTAHABIIMBAIONINE, ral00aKTe-
PHUH U TEPMOATUAOPHUIBHBIE KMUKOIIIIA3MBI».

BAKTEPUA/IBHAAI XPOMOCOMA. Bcs renernueckas uHGOp-
Malus MpoKapuoT comepkutcs B ogHot monekyine JJHK, nmeromeii dhop-
My KOB&JICHTHO 3aMKHYTOI'O KOJIbIa U MONy4YHBIIEH Ha3BaHUE OaKkTepu-
anbHON XpoMocoMbl. B nmpokapuorHoi kietke JIHK MoxxeT HaxoquThCs
1 BHE OaKTepHUaIbHON XPOMOCOMBI — B TNIA3MHJaX, HO MOCIETHUE HE SIB-
JISIIOTCSI 00sI3aTENbHBIMH KJIETOYHBIMUA KOMIIOHEHTaMHU.

BAKTEPHOIITHHBI (ot rpeu. bactrrion — nanoyka, ot nar. caedere
—yOuBaTh) — crielU(pHYECKUE aHTHONOTHKOIIOOOHBIE OCITKH, BEIpaOaThI-
BaeMble HEKOTOPBIMHU OaKTepUsIMU U yOUBAIOIIKE OAKTEPUH TOTO K€ BUAA
WK OMM3KOPOACTBEHHBIX BHIOB; UX HAUMEHOBAHUS JAAIOTCS B COOTBET-
CTBUU C BUIOBBIM Ha3BaHMEM npoaylenTa: y Escherichia coli — konurm-
ubl, y Klebsiella pneumoniae — maeBmonael, y Serratia marcescens —
MapIieciHbl, y Yersinia pestis — mecTuIuHeI.

CriexTp neiicTBUsl OAKTEPHOLMTHOB YK€, UeM Yy aHTHOMOTHKOB, a Me-
XaHMU3M JCHCTBHS ONpeneNnsercs HHrHOMpOBaHUEM OTIEIbHBIX JTAIoB
CHHTE32 MaKpOMOJIEKYJI, KOTOPBIH HacTyIaer mocie aacopOnuu Oakre-
PHOLIMHOB Ha CIICUANIBHBIX PELENTOPaX KIETOYHOU CTEHKH YyBCTBUTEIb-
HBIX Oakrepuii. ['nbens OakTepuii moj AeicTBUEM OaKTEPHOLMHOB MO-
KET OIPENENATHCS MOBPEXKICHNEM [IUTOIIa3MaTHIECKOH MEMOpaHBbI WK
HapyleHueM ee QyHKUIUH, nogaBienrnem cuaresa oenka, JIHK wmu PHK.
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BAKTEPHITHU/TBI — opraHn4ecKre 1 HEOPTaHWUECKHE COSTNHEHUS,
BBI3BIBAIOIIE B HU3KUX KOHICHTPALUSX 3aJePKKY pOocTa ¥ pa3BUTH Oakx-
Tepuii (0akTeprocTaTHYECKOE ACHCTBHE), M B BHICOKMX KOHIICHTPAIMAX
rubesb KIeTOK (0aKTepUIMIHOE ICHCTBHE).

BUOHH/THKATOPBI (ot nart. indicO — yka3bIBaro, OMPECISIIO) —
OpraHU3MBbl, B YaCTHOCTH MHUKPOOPTaHU3MBI, IPUCYTCTBHE, KOJINYECTBO
WM 0COOEHHOCTH Pa3BUTHSI KOTOPBIX CIIYXAaT IOKa3aTelsIMU €CTECTBEH-
HBIX TPOLIECCOB, YCIOBUI MIIM aHTPOIIOTEHHBIX M3MEHEHUH Cpebl oouTa-
HUA. Paa MUKpoopraHu3MoB, BOZOpOCIEH, pacTeHUH, IPOCTENIINX CITy-
xat OuorecTaMu MpH OOTaHUYECKOH, 300IOTHUECKOH, arpOHOMHYECKOM
OMOWHIMKALIUH TI0YB.

[To xommiekcaM MOYBEHHBIX MHKPOOPTaHU3MOB MOXKHO ONPEIEISTh
TUTIBI IOYB U X U3MEHEHHE IO BIHUSIHAEM XO35HCTBEHHOH IeaTenbHOC-
TH yenoBeka. [Ipu moMomy MUKpOOpraHu3MOB, HAIPUMEpP IPOXKKEH, yc-
TaHABJIHMBAIOT IIPUCYTCTBUE B CyOCTpaTe BATAMUHOB U APYTMX OHONOTHU-
YEeCKU aKTHBHBIX BellecTB. BaXHBIN acmiekT MpUMEHEHN s OMOMH JUKATO-
POB — OLICHKAa C MX MOMOILBIO CTEIEHH 3arps3HEHUS IPUPOJHOHN Cpebl
(TSDKENTBIME METaJUIaMHM, TIECTUIMIAMHU, HE(PThIO, PaANOaKTUBHBIMU Be-
IIECTBAMH H JIp.), TIOCTOSTHHBIH KOHTPOJIb (MOHUTOPHHT) 32 €€ Ka4YeCTBOM
1 U3MEHEHHSIMH.

BHOTA (ot rpeu. biotz — xu3np) — no B.M. Bepnanackomy, «ku-
BOE BEIIECTBO», HAIPUMEP MOUYBBI. DTO HCTOPHUECKH CIIOKUBIIUKCS
KOMILIEKC KHMBBIX OPraHU3MOB, OOMTAIONIMX Ha (B) TOM WJIM HHOM CYO-
cTpaTe, TOM WM HHOH TEPPUTOPHHU HITH MPEACTABIISIOIII OO0 MHOTO-
YHCIICHHBIE TOMYJIALUH U TPYIIIBI HOMYIISUNA OPTaHU3MOB, PA3INYAIOIIIX-
CsI DKOJIOTHYECKUMH (DYHKIHMSIMU (IPOAYIEHTHI, PEAYLIEHTbI, KOHCYMEH-
ThI) © TAKCOHOMUYECKHM IMOJOKEHUEM. B ciryuae MUKpOOHOTHI pedb HACT
TOJIBKO O TPEACTaBUTEISIX MUKPOCKOIIMYECKOTO MHUPA, MUKOOHOTHL — O
MHUKPOCKOITUYECKHUX Iproax.

BOTYJIHU3M (or nat. botulus — xonbaca) Tskenoe MHUIEBOE OTPaB-
JIeHWe, BO3HHUKAIOIIee B Pe3y/ibTaTe NprueMa MUIIH, colepiKallel 3K30-
tokcuH Clostridium botulinum. Borynuaudeckue, cropoodpasyroiue
00nHUTraTHO aHA’POOHBIE MATOYKOBUAHBIE OaKTepUH KIOCTPUAMU BCTpE-
4arTcs B IOYBaX, HABO3€, KUIICYHUKE JKUBOTHBIX, yenoBeka. [Ipu napy-
LIEHMH CAHUTAapPHO-TUTHEHUYECKUX HOPM MOTYT IOMaAaTh Ha MULICBEIC
MPOIYKTHI TP UX KYAUHAPHOH 00paboTKe.

Oco0eHHO OmacHO, €CiM OHM TIONajarT Ha (B) OCIKOBBIC MPOLYKTHI
(MsicHBIC, pBIOHBIC, MOJIOUHBIE H JIP.), @ 3aTEM 3TH MPOAYKTHI UCTIONb3Y-
I0TCSl B TIMILY 0e3 TepMU4ecKoil 00paboTku. B XONMOOUIBHBEIX YCTaHOB-
kax npu — 16°C cnopsr C. botulinum B mumieBsIx NpoIyKTax OCTAIOTCS
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KHU3HECTIOCOOHBIMU ITHTENbHOE BpeMsl. CIopbl OOTYITHHHUYECKOTO KJIO0C-
Tpuaus BblnepxuBaroT Temmeparypy 120°C B Teuenue 6onee 10 mun u
OCTaIOTCs KU3HECTIOCOOHBIMH Aaske mocie 4...5 4 KumsiueHus B BOAHON
cpene. IlonaBmue B MPOAYKT CIIOPBI POPACTAIOT, U OaKTEpUHN 00pa3yroT
W HaKaruIMBalOT OOTYTMHUYECKUN TOKCUH — HEHPOTOKCUYHBIN OEOK, OMH
u3 HauOonee CWIBHBIX SIIOB JUIsl denoBeka (cM. TokcuHbl). ThICSYHBIC
JIONTA TpaMMa TOKCHHA MOTYT BbI3BaTh CMepTh. TOKCHH YCTOMYMB B KHC-
JIOM cpeze, K MUIIEBAPUTENbHBIM (epMEHTaM.

[Monanast B muIIeBapUTENbHBIA TPAKT, TOKCHH XOPOIIO BCACHIBAETCS
4yepe3 CTeHKH KHUIIEYHHKA B TUM(]Y U KPOBb M, HE BHI3bIBAsI HAPYILCHUS
MUIIEBApEHNS, ISUCTBYET Ha YepPEMHO-MO3TOBbIC HEPBBI: CHavyaia BIUS-
€T Ha 3peHue (IPEAMETHI ABOATCS), OIMYCKAIOTCS BEKH, HAPYIIAKOTCS TJ10-
TaTeNbHbIE QYHKIINH, HCUE3aET TOJIOC, 3aTeM Mapainy AbixaHus u B 60 %
Clly4aeB JIETaJbHBIH UCXOM.

Ecnu ecTh X0Th Kakoe-TO MOAO3pPEHUE, YTO MPOAYKT HECBEKUH WIH
JOMAaIIHUE KOHCEPBHI (HarpuMmep, rpruObl) HEAOCTATOYHO TPOCTEPHITH30-
BaHbI (2 B HUX BCEIa MOIJIH C MTOYBOM MOMACTh KJIOCTPUINH) HEOOXOIH-
MO HMX CHOBa MOABEPTHYTh TepMHUecKol oOpaboTke. MHKyOalmOHHBIH
MEpUOA TIPH OOTYNIM3ME ATUTCS OT HECKONBKUX YacoB 110 10 cyTok.

BPOKEHHE — 510 cyrybo mukpoOuonoruueckuii repMud. OH xa-
pPaKTepHU3yeT SHEPreTHUECKyI CTOPOHY crocola CyllecTBOBaHHS He-
CKOJIBKUX TPYIII 3yOaKTepui, MpyU KOTOPOM OHH OCYIIECTBISIOT B aHad-
POOHBIX YCIOBHSIX OKHCINTEIFHO-BOCCTAHOBUTEIILHBIE TIPEBPALIEHNUS Opra-
HUYECKUX COSAMHEHUH, COMPOBOXKJAIOIINECS BBIXOAOM SHEPTHHU, KOTOPYIO
3TH OPTaHU3MBI UCTIONB3YIOT.

BHPOH/IbI — HexaHOHUYECKHE BUPYCHI, HHPEKINOHHBIE YaCTHIIBI
HYKJICUHOBOH NPUPOIBI (<KUBBIC MOJICKYJIbI HYKICHHOBOW KUCIIOTHI, JIU-
IICHHBIE OelIKa»), COBEPIICHHO HOBOE sIBJICHHE B pupoe. HykienHoBas
kucnora (PHK) Bupona He HeceT HUKaKoW HACJIEACTBEHHOH HH(pOpMa-
UM, a ero HH(EKIHOHHAs CYIIHOCTh CBA3aHA C TEM, YTO OH J1€30pTaHu-
3yeT, OTBJEKaeT Ha ce0s JAeATeNbHOCTh KIETOYHBIX (PEPMEHTOB M TEM
HapyIlaeT pa3BUTHE OPTaHMW3Ma XO35SUHA. YCTOMYUBHI K TPOTUBOBHUPYC-
HBIM IIperapataM, HarpeBaHuio, NSUCTBHIO (POPMaJIMHA, IPOTeas, HyKIe-
a3, U3IIyYCHHUSIM.

T'OMEOCTA3 (ot rped. homoios — moo0HbIH, OMMHAKOBBIH, Stasis —
HETIOJIBIDKHOCTB) — MPEXKJIE BCETO ATO OTHOCHUTEIBHOE MOCTOSIHCTBO CO-
CTaBa M CBOWCTB BHYTPEHHEH Cpenbl opranusma, kietku. [lonaepxanue
romMeocrasza OMOJIOTHYECKHX CUCTEM B MOYBE, HAIIPUMED, 3aBHCUT OT UX
CIOCOOHOCTH COXPaHSTh YCTOHYHMBOCTB MPH CTPECCOBBIX BO3ACHCTBHSIX
Ouonornueckux M HeOmomormyeckux (axropoB. 'omeocTas BO3MOXKEH
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Onaromapsi HAJIMYUIO B CHCTEMaxX MEXaHHU3MOB PETYISILMHA U KOOPIAHHA-
uuy. COBUT B YMCICHHOCTH OHOM MOMYJISILIMNA COMPOBOKAAETCS OOBITHO
BO3HHKHOBEHUEM MPOTHUBOIOJIOKHBIX CABUTOB B APYTUX MOMY/ISILUSAX, 3a-
MeIIaIoMKUX MEePBYIO, YTO MPUBOIUT K BOCCTaHOBJICHHUIO OMOIOTHYECKOTO
paBHOBecus. UeMm Ooibllie BUIOBOE pa3HooOpa3ue COOOIIeCcTBa, TEM
OonblIeil CTENEHbI0 TOMEOCTa3a OHO XapaKTEepU3yeTCH.

3UMOI'EHHBIE (ot rped. Zyme — 3aKkBacka, Jenesis — Impoucxox-
JICHHE) — «3aKBACOYHBIC» KHAUYMHAIOIIUE» MHUKPOOPTraHU3MbI. TepMuH
BBezieH C.H. Bunorpanckum. 3to canpoTpodHble MUKPOOPTaHU3MBI, T1ep-
BBIMH Pa3BUBAIOLINECS B a3POOHBIX M aHAdPOOHBIX YCIOBHSAX B IOYBE
TPH MCIIOJIb30BaHMH BHECEHHBIX JIETKO pa3JiararoluXxcs COSqHUHEeHU (pas-
HOOOpa3HBIX OCTaTKOB PACTHTEIHLHOTO M YKUBOTHOTO MPOUCXOXKIICHUS).
[IpenmyIiecTBEHHO 3TO I-CTpaTery.

H/IEHTH®HKAITHA (ot nart. identificate — oToXaecTBISATh) MHK-
POOPraHM3MOB — OIIpeAeIeHUE POAA, BUa MUKPOOPTaHU3MOB Ha OCHOBA-
HUH U3y4eHUS] MOPPOIOTHYECKUX, KYIBTYPAIbHBIX, HU3HO0TOr0-0MOXUMH-
YECKUX, AaHTUTCHHBIX U IPYTUX CBOUCTB. DTO BAXKHBIH 3TAIl JUarHOCTHKH
B030ynuTenss MHGEKIUOHHOTO 3a00NeBaHus, XapakTepa mpolecca, UM
BBI3BIBAEMOI'0 IIPY YCTAHOBJICHUH 3arpsi3HEHHS 00BEKTOB OKPYXaloIIeH
CpeIbl WK JJIsl IPYTHUX LieNei.

HH®EKIHUA (ot nat. inficio — 3apaxats, infecto — orpaBnste) —
COBOKYITHOCTB IIPOLIECCOB, MPOUCXOISIIMX B MAaKPOOPTraHU3Me MPU paz-
MHO)KCHHH B HEM NAaTOTCHHBIX (0OJIE3HETBOPHBIX) MUKPOOPTaHU3MOB.
BosnukHOBeHUE 1 popMa TeueHUs! HH(EKITMOHHOTO ITPOLecca 3aBUCST OT
CTENEeHHU NATOTeHHOCTH BO30YIUTENS, COCTOSHHS 3aIUTHBIX MEXaHH3MOB
MaKpOOpTraHU3Ma, YCIIOBUH Cpenbl U Jp.

KATABOJIU3M — 3T0 KOMILIEKC MPOLIECCOB PACIIENIIEHHS TUIIEBBIX
BEILIECTB — YIJICBOJOB, JKUPOB U OCIKOB, KOTOPBIE IPOHCXOAAT B OCHOB-
HOM 3a CYET peakUHil OKHCICHUS, B pe3yJbTaTe 4ero BhIACISIETCS YHEp-
rus. Y MUKPOOPTaHM3MOB Pa3indaloT OCHOBHBIE (POPMBI KaTabonu3ma —
bpooicenue u Ovixanue (adpoOHOE MM aHadpoOHoe). [Ipu OpokeHnH Ha-
OnromaeTcsl HEMONHBIM pacmha] OpraHuYeCKUX BEIIECTB C BHICBOOOXKIIE-
HUEM HE3HAYMTEIBHOTO KOJINYECTBA SHEPIHMH W HAKOIUIEHHMEM OOraThIX
9HEPTHEl KOHEUHBIX MPOIYKTOB (ITUIIOBOTO CITUPTA, MOIOYHOM, Macs-
HOM U Apyrux kucior). [Ipu aapoOHOM JpIXaHUH OOBIYHO OCYILECTBIISCT-
Csl IOJTHOE OKHUCIICHNE OPTaHMYECKHUX BELIECTB C BEIXOAOM OOJIBILIOTO KO-
JMYECTBA SHEPTUU M 00pa3oBaHHMEM OCIHBIX PHEPrUei KOHEUHBIX MPO-
nykroB (CO, u H,0).

KOJIOHHA MyukpoopraHu3MOB — BUIUMOE HEBOOPYKEHHBIM IN1a30M
CKOIUICHHE KJIETOK (MJTH MUILIENNS) MUKPOOPTaHU3Ma, HHOT/IA TIOTOMCTBO
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OJIHOM KJIETKH, 0Opa3yeMoe B MpOLEecce pOocTa U pa3sMHOKEHHS Ha (B)
TUTOTHOM ITUTATENIbHOM cyOcTpare. Pa3nmiyatorcs y pa3HbIX BHIOB KyJIb-
TypaJbHBIMHU IPU3HAKAMU: pa3MepoM, (HOpPMOii, XapaKTepoM pocTa, ITHT-
MEHTallueH, KOHCUCTeHIMed U T.11. [Ipu aucconmanuu pasHbie BUIbI U
Jake ITaMMbI OJHOTO BHJa OaKTepHil MOTYT 0Opa3oBHIBaTh Pa3HbIC
BapHaHThI KonoHuit: M (mucoid) — ciusucteie, S (Smooth) — rmagkue, R
(rough) — mepoxoBaTbie WIN CKJIaadaThle.

KOMETABOJIU3M — unu COOKHCIIEHUE, KOIZla MUKPOOPTaHU3MBbI
pasnararot nepudepuitHpie rpyMITUPOBKH MOJIEKYIT HEKOTOPBIX CIOKHBIX
COCMHEHUH TOJIBKO IPH HAJTMYUU B CPEIE JONOIHUTEIBHOTO JICTKOY TH-
ausupyemoro cyoctpara (kocyocrpara). [locnenHuit conpsokeHHO uc-
MOJB3YETCs B KAUECTBE HCTOYHUKA YIIIepo/ia MK a30Ta (MM SHEpreTH-
yeckoro mMarepuana). Tak, moTpeOIsis MoI0OHbIE COSTMHEHUS, MUKPO-
OpraHU3MbI-IECTPYKTOPHI ITyTEM KOMETa0O0NM3Ma IPEeBPaIlaroT, HallpH-
Mep, ECTHIH/BI B HETOKCHYHBIE MTPOAYKTHI WIIH MOJTHOCTBIO UX MHHE-
pau3yIoT.

KOMMEHCAJIU3M (ot natr. com — BMecTe u Mensa — cToi, Tpa-
me3a) — TUI CUMOM03a, KOTia OMH U3 MapTHEPOB CUMOMOTHYECKOI CH-
cTeMbl (KOMMEHCaJI) BO3JIaraeT Ha JIPyroro mnaptHepa (Xo3suHa) pery-
JSIMIO CBOMX B3aMMOOTHOIICHU C OKPYXKAIOIIEH CPeoid, OAHAKO MPH
9TOM HE BCTyNAeT ¢ HUM B TECHBIA KOHTakT. ba3oi st mogoOHOro
cuMOKM03a MOTYT OBITH 00IIIee IPOCTPAHCTBO, MUIIIA, KPOB U T. 1. KoM-
MEHCaJIbl — 3TO MUKPOOPTraHU3MbI, KOTOPHIC )KUBYT Ha BHEITHUX TTOKPO-
Bax ¥ BO BHYTPEHHHX OpraHaXx BBICIIHX XKHUBOTHBIX U pacTenuil. Hanpu-
Mep, MU (UTHI, KOJTOHU3YIONIHE HA/JA3EMHbIC YaCTH PAacCTCHUH (JUCThs
CTEOIH) JKUBYT KaK KOMMEHCAJIbI.

KOHBIOT'AITHA — npouecc, Tpu KOTOPOM COU3HUBIINECS POAU-
TENILCKHUE KIIETKH COSANHSIOTCS ITPH TTOMOIM KOHBIOTaIllMOHHBIX MOCTH-
KOB, 4epe3 MOCICAHHE MPOUCXOAUT OOMEH TeHETUYECKUM MaTepUAJIOM.
Konbproranuio uccienoBay y pa3indHbix BuioB Oakrepuii (Escherichia,
Shigella, Salmonella, Pseudomonas) ona xopomo u3y4eHa y
Escherichia coli.

[Tpu 5TOM BO3MOXHOCTB KJICTKH CTaTh TOHOPOM OIIPENEIISeTCS CIie-
nuduIeKkuM mojaoBeiM pakropom F (ot anrm. fertility — mmonoBurtocTs),
KOTOPBIH P KOHBIOTAIMH TIEPEHOCHTCS U3 OTHOM OaKTepHaTbHOM KIIET-
Ku B apyryro. KileTku, cBsizaHHBIC KOHBIOTaNMEH, Ha3piBaoT F*-Kkier-
kamu. Kierku Gakrepuii He umeronue F-dakropa, ciyxaT penunueH-
TaMU TEHETUYeCKOro marepuana u obo3navarorcs F-. Ilomooit dak-
TOop F OTHOCHTCS K YMCIy KOHBIOTaTHBHBIX IUIa3MHJ] U TPEACTABISCT
co0oti xonbiieByto monekyny JJHK monekymsipaoit maccoii 44 -106 a.e.m.
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KOITHOTPO®bI — dpynxumoHanpHas rpymnia MEKPOOPTaHU3MOB,
XapakTepu3yIomascs BEICOKOH CKOPOCThIO MOTPeOIIeHUsI MOHOMEPOB B
OKpyXartoleii cpene. X akTHBHOCTb B MUKPOOHOM CHCTEME MOYBBI IIPO-
SIBJISIETCS JTUILIb TPY HAJIWYMH B CPEE BHICOKMX KOHIIGHTPAaLUi MOHOMeE-
POB, KOTOPYIO OHH OBICTPO CHHKAIOT, CTAOWIM3UPYS Ha CPABHHUTEIHHO
HU3KOM ypPOBHE.

JIETOITIOBHH (leg — Leguminosae — 6000Boe; IIIOOWH — MUTMEHT,
POICTBEHHBIN TeMOrIIOONHY KpoBH). [IpomykT cuMOM03a KITyOCHBKOBBIX
OakTepuii 1 0000BBIX pacTeHuH, odnerdaeT TuQPy3uto KUCI0poaa B KIeT-
KU KITyOeHbKa U K OakTeponaM KIyOCHbKOBBIX OakTepHuid, HaXOIAIINM-
csl B KITyOeHbKax.

Brnaropapst nerornoOuHy OakTepOUABI MOTYYal0T KUCIOPOA B KOJU4e-
CTBE, JOCTATOYHOM JUIS X CYILECTBOBAHHUS U MOJTYUEHHs SHEPTHU B pe-
aKusax karabonusma. B To jxe Bpems B KiIyOeHbKE HE BOSHHKAET BBICO-
KOT'0 NMapLUaIbHOTO JaBJICHUS KUCTIOPOa, YTO MOKET HHTHOUPOBATh (QHK-
canuio azora Oakrepougamu. [IpucyrcTBre JerorioOMHa MpUIAET KITy-
OeHbKaM KPacHOBATYIO OKPACKy, YTO KOCBEHHO CBHJETEILCTBYET 00 aK-
TUBHO MAYILEM MpoLiecce a30T(PUKcalny.

JEKTHHBI — riukonporen isl; obpa3dyeMblie KOpHSIMH 000OBBIX pa-
CTEHUH, CIOCOOHBIE crienn(PpUIecKr CBSI3bIBAThH MONMCAXaPHUIbI I OC-
TaTKu caxapoB. CYMTAIOT, YTO B3aUMOJCHCTBHE JICKTHHOB KOPHEBBIX BO-
JI0cKOB 0000BOrO pacTeHHsI ¢ MOBEPXHOCTHBIMH IMOJIMCaXapHIaMH KITy-
OCHBKOBBIX OaKTEpHUH OMpeeNnsieT Hayalo npoliecca HHPHUIIPOBaHUS 00-
0OBOr0 pacTeHus pU300HIMH.

JU3HC MUKPOOPIAHHU3MOB — non BiusiHHEM cuenugu-
YeCKUX OaKTepHOIM3MHOB, OakTepuo(}aroB 1 aHTHOMOTHKOB pacTBOpe-
HUE KIETOK MUKPOOPTaHH3MOB.

JIU3OI'EHHA, IN30T'EHHBIE BAKTEPHH (ot rpeu. lysis —
pacTBopeHue). JIM30reHns: — HOCHTENIBCTBO KIIETKaMu OaKTepuil yMepeH-
HBIX, HEBUPYJICHTHBIX (paroB. B mu3oreHHbIX OakTepusx ¢aropasi HyKIeu-
HOBas KHCJIOTa BCTPOEHA B OaKTEpUANBHYIO XPOMOCOMY, (har HaXOAUTCS
B HeMH(EKIIMOHHOM COCTOSIHMH Tpodara. JInzoreHHbIe OaKTepun pa3MHO-
KAIOTCS CHHXPOHHO € Mpodarom.

CrHoOHTaHHO JIN30TCHHBIE OaKTepHH JIU3UPYIOTCS PEIKO, HEOOXOAUMO
BO3JICHCTBUE KaKoro-nbo nuaykropa (Y®-mydelt, pu3ndeckux i Xu-
MHYECKHUX areHTOB), KOTOpoe Obl MPHBEIO K MpEeBpalleHHto npodara B
BUPY/ICHTHBIH HHEKINOHHBIH (ar. [lockonbKy TH30reHHbIe OaKTepun He
nopa)katoTcsl IpyruMu Qaramu, a mnepexon npodara B aBTOHOMHOE CO-
CTOSIHME, Beyllee K pasMHOKEHHIO (ara M JU3UCY OaKTepHUil C BBICBO-
OooxneHneM Qara, TpeOyeT HHAYKTOpa, UIT MUKPOOHOIOT HUECKOW TPO-
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MBIIIEHHOCTH (IPOU3BOJICTB, TA€ MPOAYLIEHTAMH SIBISIOTCS OAaKTEpHH)
JIM3ETeHHBIEC KYJIBTYPBl Ja)Ke >KeaaTelbHBI.

JI (L) — @OPMbI Gaxrepuii Ha3BaHBI B YECTh aHTIIMICKOTO YYCHOTO
Jxo3eda Jluctepa. Bo3HHKAIOT ITpH pa3pyIIeHUH KJIETOYHOW CTEHKH WIIH
yTpaThl CIIOCOOHOCTH K ee oOpa3zoBaHWIO. PaznuuaroT HecTaOMIbHBIE
(peBepcupyromue) u ctabunbHble JI-hopmbl. [lepBbie COXpaHSIIOT CBOW-
CTBa TOJNBKO B MPUCYTCTBUU (PAaKTOpa, BHI3BABIIEr0 MX 00pa3oBaHHE.

MATHHUTOBAKTEPHH 1tiposiBIAIOT MAarHUTOTaKCHC CHOCOOHOCTH
JBUTaThHCS B COOTBETCTBUU C HANPaBJICHUEM CHIIOBBIX TMHUM MarHUTHO-
ro 1mosist 3emMiu (Ha OOJBIIMHCTBO OAKTEPHiA MAaTHUTHOE TOJIE 3eMJTH BITU-
sHUSI HEe okasbiBaeT). OOUTAIOT B BOJOEMax C MAaJOMOIBMKHOW BOJIOM
(3a00NMOUCHHBIX U IPECHOBOIHBIX BOJOEMAX, MPYAaX Ul OYUCTKU CTOY-
HBIX BO). MarHuToTakcuc 0OHapy»,eH y KOKKOB, BHOPHOHOB, ciupwiut. B
cdepe neicTBUS MOCTOSHHOTO MAarHNuTa, MOJHECEHHOTO K po0aM BOJBI
WM MJ1a U3 OYHCTHOTO Mpyaa, MOXKHO coopath g0 10%-10° kietok Takux
Oaktepuii B 1 M.

MATHHUHTOCOMBbI — xyOudeckue Win dKTadJpuiecKrue KpUCTaILIbI
MarHuTa B KJIETKax MarHutoOakTepuil. B kieTrkax mMarHutobakrepuit
BEJIMKO TaKKe cofepkaHue sxene3a — 10 3,8%. Y oObIYHBIX OakTepuit
ono He BoImre 0,025 %.

ME30COMBI (ot rped. MesO — cpenHuii, SOMa — TeJo) — BISTYHBa-
HHe (MHBarMHAIMS ) IUTOIIa3MaTHYECKOH MEMOPaHbI B IIUTOILIA3MY KJIET-
K{ MPOKapHUOT. YYacCTBYIOT B JCTIEHHH KJIeTOK OakTepuii. CUMTAIOT, YTO
ME30COMBI OaKTepuii — SKBUBAJICHTHl MUTOXOHJIPHUH, TaK KaKk Ha HUX JIO-
KaJH3yIoTCs (PepMEHTHI LIUTOXPOMHOM CHCTEMBI.

ME30®HJIIBI (ot Tped. MeS0S — CpenHuid, MPOMEKYTOUHBIN). Tem-
MePaTypHBIA ONTUMYM i me3oghunos cocrapiser 30-41°C, MuHIMYM
—10-15°C. B yka3aHHYIO rpymniry BXOOIUT OONBIIMHCTBO MUKPOOPTaHU3-
MOB, B TOM uuciie Oomne3HerBopHble. [[ns OakTepuil, MaTOreHHBIX IS
YeI0BeKa U TEIIOKPOBHBIX KUBOTHBIX, TEMIIEPAaTYPHBIA ONTHMYM OKOJIO
37°C.

METABOJIU3M (ot nat. metabole — u3menenne, npespaineHue) —
OOMEH BelIeCTB MUKPOOPraHU3MOB. Bkitoyaer katabonusm (dHEprona-
IOIIUE MPOIIECChI) U OnocuHTe3 (dHEepromnoTpedIsiomue mpomeccs). Ka-
TabOIM3M — 3TO MPOLECCHl PACLICIUICHHS YTIIEBOIOB, KUPOB, OCIKOB, B
OCHOBHOM 3a CUET PEaKUUH OKUCICHHUS, B PE3yIbTaTe KOTOPBIX BBIACIS-
ercst sHeprusi. buocuHTes 00BEOMHAET MPOLIECCHl CHHTE3a MaKpOMOoJie-
Kyll KJICTKH (HYKJICHMHOBBIX KHCIIOT, OCJIKOB, MOJUCAxXapuaoB) u3 Oomee
MpoCThIX coearHeHni. Katabonnus3M u OMOCHHTE3 MPOTEKAIOT OAHOBpE-
MEHHO, MHOTH € PEaKLMU 1 IPOMEKYTOUHBIC MPOAYKTHI I HUX OOLIHe.
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METABHO3 — metabuoTtnueckue oTHomeHus. [locnenoBarenbHo
WU3MEHSISI KOMIIOHEHTBI CPEbl, MUKPOOPTaHU3MBI CO3Aal0T OMaronpusT-
HBIE YCIIOBUSA IS CYILIECTBOBAHMSI JPYTUX MUKPOCKOIIMYECKHUX CYLIECTB.
Hanpumep, a3po0sl, morsomas Kuciaopos, OlaronpusTCTBYIOT Pa3BUTHIO
aHa’po0oB.

ITponyKThl )KU3HEAECITENLHOCTH OIHUX BHIOB MHUKPOOOB MOTYT CIIy-
KUTh UCTOYHHMKOM DHEPTUH, MUTATENbHBIX MM POCTOBBIX BEIIECTB IS
npyrux. Hurpupunupyronme 6akTepiy NOMTy4ar0oT HEOOXOAUMYIO SHEp-
THIO IIPY OKHCJIEHUMH aMMHaKa, 00pa3yloLIerocs B pe3yisrare )Ku3Heaes-
TENLHOCTH aMMOHHU puIpyromumx o6axtepuid. st Apyrux MUKpPOOpTraHu3-
MOB aMMHAaK CIY>KUT UCTOYHHMKOM a3oTa. IIpomykTsl oOMeHa BerecTB
OakTepri, pacIlEeIUISIIOIINX HEIUTION03Y, HCHONB3YIOTCS (PHKCATOPaAMHU a30-
Ta U T.I.

MHKOPH3A (rpnboKopeHb) — CHMOMO3 BBICIIIMX PACTEHUH, TTIABHBIM
00pa30M JipeBecHBIX (KOpHHU) U IprOOB (BBICIIMX M HU3IIUX). CyIIecTBY-
10T MUKOpHU3a 9KTOTpodHas — riudbl rpuba, He MPOHHUKas (3a PESAKUM HC-
KJIFOYEHHEM) BHYTPb KOPHS, 00pa3yloT BOKPYT HETO 4eX0J, KOPHEBHIC BO-
JIOCKU CO BPEMEHEM OTMHUPAIOT; MUKOPH3a DKTO-PHIOTPOdHAs — IpoMe-
XKyTouHasi opMa MEKIy 3KTO- U SHAOTpodHONH Mukopuzamu. CTeneHb
MIPOHUKHOBEHH I MUKPOMUIIETOB B KJIETKU KOPHEH pa3InyHa.

Mukopu3za SHIOTpodHAS — TH(BI rprda pa3BUBAIOTCS IPEUMYILIECTBEH-
HO B KJIETKaX KOpHEH pacTeHNH, KOPHEBBIE BOJIOCKH OOBIYHO COXPaH IOT-
csi. Mukopu3a uMeer OoMbloe 3HaYCHUE AJISl paCTEHUs: YIUIMHSET KOp-
HeByI0 cucteMy noutd Ha 10 kM, cHaO)kaeT pacTeHHe BOIOW M MHHeE-
pPaILHBIMU COMAMH, yimydmaer GocopHOe MUTAHUE PACTEHHH. DTO TUII
HETIPSIMOTO CUMOHMO03a» — B3aUMOJCHCTBHSI pacTeHHs] ¢ TPHOOM U pH-
30c(epHBIMU MUKPOOPTaHU3MaMH.

MHKPOAIPO®HJIBI — Gaxrepuu, UCTIONB3YIOLIME KUCIOPOI TPU
HEBBICOKOM €ro collepKaHuu. PacnpocTpanenue Takux Oakrepuil B mpH-
poze ompenensieTcs TeM, YTO BO MHOTMX MECTOOOMTaHHsX (BomoeMax,
TIOYBE) COACPKAHUE MOJICKYIISIPHOTO KUCIIOPO/Ia 3HAYUTEITLHO HIKE, YeM
B arMocdepe. CTenenb 4yBCTBUTENBHOCTH MHKpoaspoduios k O, pas-
nnyaHa. [IpuMepoM MUKpPOaspoHIIOB CITyKaT a30CTIMPHILIBL, KITyOeH bKO-
BbIe OaKTepHH U POMHOHOBOKHCIIbIE OAKTEPHH.

MUKCOTPO®HA — tvn NUTaHUS, IPU KOTOPOM MUKPOOPTaHHU3MBbI
OTHOBPEMEHHO HCTIOIB3YIOT 2 HCTOYHHKA yriiepona (Harmpumep, OpraHu-
YeCKOe BEILECTBO U JAMOKCHU] yIiieposaa). BrepBbie Takyro rereporpod-
Hy1o accumuisinuio CO, oonapyxunu X. Byn u K. Bepkman y mpornuono-
BOKHCIIBIX OakTepuii — Tak Ha3biBaeMas peakuus Byna u Bepkmana npu
cOpaXxrBaHHUH TIIULEPUHA.
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MYTYAJIU3M (ot nar. muluus — B3aumubIi) — hopma cumOnoO3a
(cm. CuMOMO03), IPU KOTOPOH OTHOIICHUS MEKIY MapTHEPaMH XapaKTe-
PHU3YIOTCS B3aMMOBBITOAHOCTBIO U, KaK MIPAaBHJIO, HU OJUH U3 HUX HE MO-
XKeT CyIEeCTBOBaTh Oe3 Apyroro. MyTyaaucTHUECKHE B3aUMOOTHOLIIE-
HUS TIOJIE3HBI M BBITOAHBI AJ1s1 000OMX apTHEPOB, HO YacTO MapTHEPHI Ha-
XOAATCA Kak Obl Ha TPaHU Mapa3uTH3Ma, U B 3aBUCHUMOCTH OT YCIIOBHI
BHEIIIHEH cpeabl B3aMMOCBSI3M MEKAY HUMH HO-Pa3HOMY HPOSBIISIOTCSL.
Tax, MyTyanucTU4YeCKUE CBSI3U CYLIECTBYIOT B JIMIIAHUKAX MEKIY TpH-
06aMu 1 BOJOPOCISIMH, HO B TIOCJIEHEE BpeMs JINIIAWHUK paccMaTpHUBa-
eTcsl KaK IpUMep B3aMMOOTHOIIECHHH «cOaJaHCHPOBAaHHOTO Mapa3suTH3-
Ma». MyTyaqTuCTHUYECKIMHA MOKHO CYMTATh M B3aMMOOTHOILIEHUS HEKO-
TOPBIX MUKOPHU3HBIX TPUOOB ¢ pacTeHUsIMU. CesHIIBI COCHBI, HAPUMED,
OYCHB IIJIOXO PACTYT, €CITU Ha UX KOPHSIX HET MUKOPHU3bI (CM. MuKopu3a),
a MHOT'HE MUKOpH3HBIE TPHOBI, B CBOIO OYepelb, HE BCTPEUAIOTCS BHE
KOpHEH.

HEHTPAJIH3M (ot nar. Neuter — HU TOT, HY JPYTOii) B3aHMOOTHO-
LIEHHUS] MUKPOOPTAHU3MOB B COCTaBE LIEHO3a, IPH KOTOPBIX OHU HE BIIUS-
10T ApYr Ha JIpyra HemocpencTBeHHO. KocBeHHas B3aMMO3aBUCHMOCTD
OpraHU3MOB IIPH 3TOM HEU30EKHA, TOCKOIBKY OHM (DYHKIIMOHUPYIOT B O~
HOM cooOmiecTBe. Takol THI B3aUMOACHCTBUSL XapaKTepeH Al MUKPO-
OpPraHU3MOB C PaBHON CKOPOCTBHIO POCTa W MPUMEPHO PaBHOM IIIOTHOC-
TBHIO TOMYJSILMK. XapaKkTepeH IJisi CyOCcTpaToB, BHOBB 3aceisieMbix. Ha-
pUMep, AJ1s1 ByTKAHUYECKUX TI0UB, PEKYJIBTUBUPYEMBIX OTBAJIOB.

HUTPAT'HH — nipenapar, coaepxaiinii kKiyOeHbKkoBbIe Oakrepuu. B
KayeCcTBE HAMOTHUTENS (HOCHTENS OaKTepHii) MOXKHO MCIOIB30BaTh CTe-
PHIM30BaHHYIO MTOYBY, TOpd, OcHTOHMT U T.Il. B Poccun wamie ucrons3y-
10T TOp(STHOM HUTPArkuH — pU30TOPPUH: CTEPUIIN30BaHHBII TaMMa-00ITy-
YeHUEeM HU3UHHBIHN Top(¢), 000TallleHHbIH MU TaTEIbHBIMU 7151 pU300Hi Be-
mectBamMu. PacacoBaHHyI0O Maccy ¢ BHECEHHOI B HEE€ COOTBETCTBYIO-
el KynsTypoil KITyOSHBKOBBIX OaKTepHil BBIICPKUBAIOT B TEPMOCTATE
JUIS1 Pa3MHOKEHHS PU300OHH.

Tutp kIyOeHBKOBBIX OaKTEpHii B TOTOBOM Ipenapare 2,5 Mipa. Kie-
Tok B 1 r. Ilepen moceBoM ceMeHa OOOOBBIX pacTeHUU 00pabaTHIBAIOT
npenapaToM, cenuUIHBIM IJ1s1 JaHHOH 0000BOM KyJIBTYypHI U3 pacuera
200 r mpenapata Ha OJHY T'eKTapHYIO HOPLUHUIO ceMsH. [ kaxkaoro Buaa
0000BBIX pacTeHuUHl (JTIOMTMHA, COH, BUKH, (HACOITH, JIFOLEPHBI, FOpOXa, KIie-
Bepa, JOHHUKA, ICTIApIeTa U Jp.) pU30TOP(HUH FOTOBST OTACITBHO.

[Ipemapar yBenuunBaeT B MPUKOPHEBOM 30HE KOIMMYECTBO aKTUBHBIX
KITyOCHBKOBBIX OaKTEpHid, YTO CIIOCOOCTBYET 00Pa30BaHUIO OOIBLIOTO KO-
JIYecTBa KITyOGHHKOB Ha KOPHAX M YCHJICHHUIO Mpolecca OHOIOrHYecKoi
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¢ukcanuu azora atMochepbl CHUMOMOTHYECKOH crucTeMolt 6000Boe pac-
TEHHE — KIyOeHBKOBBIC OakTepuu. YpoxKail 3epHa Cou pu30TOpQUH MO-
BhINIIaeT Ha 2-5, ropoxa — Ha 1-2, mronmHa — Ha 1,5-2,0, cena mrorepHsI
u KieBepa — Ha 6-8 u/ra. Ilpu sTom Ha 2-3% Bo3pacTaer cojuepkaHue
MpoTEenHa B ypoXKae.

HUTPOTI'EHA3A — hepMeHTHBIN KOMILTEKC, KaTaau3UuPYyIOLHA Po-
LeCC BOCCTAHOBJICHU I MOJIEKYJISIPHOTO a30Ta 10 amMmMuaka. Hutporenasa
COCTOHT M3 JIByX KOMIIOHEHTOB: OejIKa B COCTaB KOTOPOTO BXOIST MOJINO-
JieH, kene3o U cepa (kommoneHT | unn Mo — FeS — 6enok) u Oenka, co-
aepxkariero sxene3o u cepy (kommoneHt |l wnmm FeS — 6enok). /s cBs-
3BIBAHHSI MOJIEKYIISIPHOTO a30Ta HEOOXOIUMBI BOCCTAHOBUTEIbHAS CHIA
W DHEprHs MOoJTydaeMble B Tporiecce abpixanus (y adpoOHbIX a30TduKca-
TOpOB), OpoxeHus: (y aHa’pOOHBIX a30TPUKCATOPOB) M (HOTOCHHTE3A
(v dorocunTesupyronmx 6axrepuii). Dueprust — 3to AT®D, BoccTaHOBHU-
TeNnbpHas cruia peakuuid — 3To BoccraHoBleHHbIe HAJI n deppenokcuHsl,
BO3MO)KHO TaK’Ke HCIOJIb30BAHHE MEPEHOCYMKOB, CONIEpKaIux (aBo-
JOKCHH. BoccTaHOBIIEHIE MOJISKYIISIPHOTO a30Ta 10 aMMHaKa OCYIIeCTB-
nsercs B Tpu craguu. Cuadana N, npepamaercsa B auumug (HN=NH),
sareM B ruapasud (H,N — NH,) u, nakonen, B NH,, npakrudecku nep-
BBII MPOAYKT, KOTOPBIH JIETKO 00HAPYKUBACTCHL.

CuHTE3 HUTPOTEHA3HOTO KOMILJIEKCa Y MUKPOOPTaHM3MOB HETOCpe-
CTBEHHO Koaupyercs Nif-reHamu, KOTOpble MO0 BXOAAT B COCTAaB XpPO-
MOCOMBI, THOO CYIIECTBYIOT B (hopMe MeraruiazmMuasl. [ eHbr-nif mpu me-
peHoce B Apyrue BUABI OaKTepuil JErKO «BIUCHIBAIOTCS» B METa0OIH3M
HOBOTO X03siMHa. briarogaps cymecTBoBannio 3¢ QEeKTUBHBIX CHCTEM 00-
MeHa TeHeTH4ecKoi mHdopMaruu Nif-reHsl MMPOKO pacrpoCTpaHEHBI B
MHUpPE MUKPOOPTaHU3MOB.

HYMEPHYECKAA (win YUCIIOBAA) TAKCOHOMMHA (ot rpeu.
taxis — pacnonoxxeHue, paHr, NOMOS — 3aKOH) MUKPOOPTaHU3MOB TIPEIIO-
xeHa M. AnaMmconoM, coBpemeHHMKoM Kapna JluHHes nmist cucreMaru-
3aI[M¥l MUKPOOPT'aHU3MOB (OIpEeIeNIeH!s] UX CXOACTBA M OOLIHOCTH TPO-
UCXOXKJICHUS). B OCHOBY ONIO’KEHBI CIISIYIONME TPUHIIMITBI: PaBHO3HAY-
HOCTb M3y4aeMbIX IPU3HAKOB OPTaHU3MOB, JOBEJICHUE YHCIIa IPU3HAKOB
70 MAKCUMYyMa, BbIJIENIEHHE KaKA0H TaKCOHOMHUYECKOH TPYIIIBI MO YHC-
JIy COBMAJAIOIINX MPU3HAKOB. YKa3aHHBIN MOAXOA K CUCTEMATHKE MHUK-
POOPTaHU3MOB JIOCTATOYHO OOBEKTUBEH, OHAKO I peanu3alui Heoo-
XOAMMBI OOIIMPHBIE MaTEMAaTHYECKHIE PACUETHI C HCIIoNb30BaHneM DBM.

OJIHT OTPO®AI (ot Tped. oligos — manblit) — canpoTpodHbIC MUK-
POOPTaHU3MBI, HE paCTYILUE Ha OOBIYHBIX MU TATENBHBIX CPENaX, TaK KaKk
HE BBIHOCSIT BBICOKOI KOHIICHTPAIIH OPTaHUYECKUX BEIECTB, U MPEIO-
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YUTAIOT aCCUMMJIMPOBATh MUTATENbHBIC BEIIECTBA M3 PACTBOPOB C HU3-
KO KOHIIeHTpauuen. Tak, oMMroHuTpO(UIIBl pa3BUBAIOTCSI TONBKO B IPH-
CYTCTBUM HUYTOXXHBIX KOIMYECTB a30TCOMAECPIKAIIMX COCTUHEHUH, POCT
ONMUTOKapOOPHIIOB INMUTHPYIOT BBICOKHE KOHIICHTPALIUH YTIIEPOACOAEP-
KAaIMX COSIMHEHNH.

Ounurorpo¢oB OTHOCSAT K IpyIiNe, Ha3BaHHOU . A. 3aBap3UHBIM «MUK-
podmopoii paccestaus». Vim cBoiicTBeH (hakyTsTaTHBHBIN METHIOTPODH3M
W BOJIOPOOHBIN aBTOTPO(QU3M, Y HUX OTCYTCTBYIOT 3K30THIPONa3bl U OK-
CHIA3bI.

OCMO®HITBHBIE (ot Tped. 0SMOS — IaBlICHUE) MUKPOOPTaHHU3-
MBI — «JTIOOSIINE» BBICOKOE OCMOTHYECKOE JaBiieHne. Tak, MHOTUE TpH-
os1 pornoB Aspergillus u Penicillium numeror BHyTpHKIETOYHOE HaBICHHE
nopsiaka 200-250 atm. M3BecTHBI OCMOGUIBHBIE APOXOKH, PACTyIINE HA
Mene, KOHIIeHTpaIus caxapoB B kotopoM aocturaer 70-80 %.

ITAPA3ZHTH3M (ot rpeu. parasitos, ot para u silos — xne6, nuia,
— HaxJICOHHMK) Y MUKPOOPTaHU3MOB — ()OpMa aHTarOHUCTHYCCKHUX B3au-
MOOTHOIIICHHH JIByX OPraHU3MOB, IIPH KOTOPOH OWH M3 HUX (Mapasur)
UCIIONB3YeT IPYroro (X03sMHa) B KA4eCTBE CPebl OOMTAaHUS MIIH HCTOY-
HUKa MUTATEBHBIX BEIIECTB, BO3/IAaras Ha Hero peryisiuio CBOUX OTHO-
mieHui ¢ BHemHel cpenoii. 1o cymectBy, ¢popma B3aumoaeiicTBus, Kor-
Jla OJJH OpPTaHU3M BIIMSIET HEOJIATOMPUSITHO HA IPYroi, HO 3aBUCUT OT
Hero: ocnabieHHas opMa XHUIIHUIECTBA.

[Tapa3uTbl NPUHUMAIOT y4acThe B PETYISLUH YUCICHHOCTH TOMYJIs-
LU XO35€B, & MHOTJA ONPEIeNSIoT HAaPaBIEHHOCTh MUKPOIBOJIIOLMOH-
HBIX IporeccoB. [1apa3nuTsl Hoapa3aensoTes Ha 00auraTHbIe (00s3aTelb-
HbIe) U (akyasraTUBHBIC (HeoOs3aTenbHbIC). Bo3Oyaurenu OosnesHei
YeJI0BEKa M KMBOTHBIX (TATOTCHHBIE), pacTeHHH ((pUTONATOreHbI) apa-
3UTHI.

ITACTEPA 3®@EKT — nepexitoucHre TpoIiecca CIIUPTOBOTO Opo-
KEHHS y IposkoKell yCuileHHOH aspanueii Ha qpIxaHue U Haobopot. Copa-
KHUBaHHUE APOXIKAMH TIIOKO3bI — aHA3POOHBIN MPOLIECC, XOTS APOKIKH —
a’poOHbBIe OpraHu3Mbl. B aHa3poOHBIX YCIIOBUSAX OpOKEHHE UICT OYEHBb
WHTEHCUBHO, HO POCTa APOXOKEH mouTH He mpoucxonut. [Ipu asparuu 6po-
KEHHe OcialeBaeT, YCTylas MECTO AbIXaHHI0. Y HEKOTOPBIX IPOXCKEH
MO)KHO TTOYTH MOIHOCTBIO MOAABUTH OpOKEHUE yCHIICHHOM aspanueit (3¢-
¢ekr ITactepa). [Tactep oTkpbuT 3TOT ekt Oonee cTa ABAAUATH JIET
TOMY Ha3aJ1, UCCIeysI MPOLIECCHl OPOXKEHHUS TPU N3TOTOBIICHUU BUHA. DTO
SIBJICHE CBOMCTBEHHO HE TOJBKO APOXOKaM, HO U BCEM JIpyTUM (aKyiib-
TaTUBHO-aHaYPOOHBIM KJIETKaM.
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ITEPMEA3BI vin TPAHCJIOKA3BI — cybcrpatcnenupUIHbIE CBsI-
3BIBAIOLIME OCITKU. DTO MOIEKYIIBI — IEPEHOCYUKH, IUPKYTHPYIOIIIE MEX-
Iy BHEIIIHUM ¥ BHYTPEHHUM MOTPaHUYHBIMH CJIOSMHU LUTOILIa3MaTHYec-
Kol MeMOpaHbl. CUUTAIOT, YTO JaHHBIC IEPEHOCUHKH CBSI3BIBAIOT MOJIE-
KyJIbl PaCTBOPEHHBIX BELIECTB HA €€ BHEIIHEH CTOPOHE, TPAHCIIOPTHPY-
10T UX K BHYTPEHHEH, T7ie 0CBOOOKIAIOT, U MOJIEKYIIbI MUTATEILHOTO Be-
LIECTBa MOCTYNAIOT B LUTOIIa3My 0e3 W3MEHEHHUSI.

nonyiAnUuA (or nat. populus — Hapoa, HacelleHUe) MUKPOOpra-
HU3MOB — MIEpPBUYHAS DIIEMEHTAPHAs CAMHULA YKOJIOTHH MUKPOOPTaHH3-
MOB, OJTHO U3 LICHTPAJIbHBIX MOHSATHI B MUKPOOMOIOTUH, OHAKO YETKOTO
omnpezeneHns HeT. TpyIHOCTh 3aKII04aeTcsl B HEBO3MOXKHOCTH TIEpEHeC-
TH TPaAMLUOHHBIC onpeaeneHus Buaa u nomymsinun (Tumodees-Pecosc-
kuit H.B. ¢ coaBT. Ouepk yuenus o nomynsiimu. M.: Hayka, 1973), pa3pa-
OOTaHHBIE [UI1 MAKPOOPTaHN3MOB, HA MUKPOOPTaHU3MBI.

JlenaThb BBIBOJ O POACTBE MOCIETHUX HA OCHOBAHUU HX MOponoru-
YECKHUX YepT CXOACTBA €IBa JIM BO3MOXXHO, a OOMEH IeHeTHYEeCKON WH-
(dopMarueil moTeHIHaIbHO MOKET MPOUCXOIUThH B IMPEAENax IIUPOKUX
TpyII MUKpoopranu3MoB. B wactHocTH, Bpok (Brock T., 1966) nazpain
MOMYISALME MEKPOOPTaHU3MOB JIFO0YI0 TPYTITy MUKPOOPTaHU3Ma, OIpe-
NENIEHHYI0 B ipocTpaHcTBe U BpeMeHH. 1o JI.I'. 3BirunueBy, nomymsmus
—9T0 crienruyeckas rpymmna, Koropas 3aHIMaeT 0co00e MECTO B MOTO-
Ke BEILECTBA U PHEPTUH U MPENCTaBIIseT COO0H HEUTO LEITOCTHOE 10 OT-
HOIIEHHIO K APYTUM COCTABIISAIOLUIMM OHMOTeOLeHO03a, T.€. TTOMYJSIHS — 3TO
COBOKYITHOCTh MUKPOOPT@HU3MOB, BBIIOJIHSIOMINX ONpeaeicHHYI0 QyHK-
LU0, XapaKTEPU3YIOUIUXCA CXONHBIMU (PU3HONOTHYECKUMH U OMOXUMHU-
YECKUMH 0COOCHHOCTSIMH M JIOKAJTM30BaHHBIX OIPEeIeHHBIM 00pa3oM B
MPOCTPAHCTBE.

[Momymsauus MOXkeT OBITH MPEACTABJIEHA TPYNION a3pOOHBIX M aHAd-
POOHBIX a30TPHUKCATOPOB (JIOKAIU30BAaHBI B OTHOI HHIIE M CBSI3BIBAIOT
MOJIEKYJISIPHBIN a30T) WM TOJIBKO a3pOOHBIMH a30T(HUKCATOPAMHU WITH JTAKE
TOJILKO OJIHUM a30TO0akKTepoM. B pasHbIX aucrumimHax (MUKpOOHONO-
T'HH, SKOJIOTUH, TCHETUKE) TEPMUH TPAKTYETCS MO-Pa3HOMY.

IIPHOHBbI — HekaHOHUYECKUE BUPYCHI; MH(EKIUOHHBIE YaCTHIIBI
OCIIKOBOI MTPUPOIBI (<KUBBIEC OSITKOBBIC MOJICKYITBI»), HMEIOLIME BU (prod-
pui pazmepom 10-20-100-200 um. IIproHBl, MO-BUANMOMY, SBISIOTCS
OJHOBPEMEHHO MHIYKTOPaMH H MPOAYKTaMH aBTOHOMHOTO T'eHa YeIoBe-
Ka WM ’KUBOTHOTO. BBI3BIBAIOT y HUX 3a00JIeBaHNE IEHTPAIbHON HEPBHOM
CHCTEMBI, MIPOSBIISIONICECS B MOCTEIIEHHOM pa3pyIICHUH HEPBHBIX KIle-
TOK ¥ TPEBPALICHUN MO3TOBOM TKaHU B TYOKOOOpa3HYIO Maccy.
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ITPOKAPHOTABI (ot nat. pro — nepes, paHblie; oT rped. karyon —
SPO) — MUKPOOPTaHU3MBI C IPUMUTHBHBIM SIICPHBIM aIlliapaToM — HyK-
neonoM, 0e3 MmemOpansl, sapeimka. JIHK B Buie 3aMKHYTOH B KOJNBIIO
MOJIEKYJIbI CBOOOJHO pacronaraercs B HUTOILIazMe. B pasoMKHyTOM
cocrosiand HuTh JTHK npubnusurensro B 500 pa3 anuHHee KIeTKH, BMe-
HIaloMel 3Ty HUTh. JTa «OaKTepuansbHas XpPOMOCOMa» COACPKHT BCIO
HacJIeICTBeHHYIO HH(popMannio. Kpome Toro, B K1eTkax IpoKapuoT Mo-
T'YT COJEepXKaThCsi HEOOMbIINE BHEXPOMOCOMHBIE HACJIECACTBEHHBIE Jie-
TEpPMUHAHTHI — aBTOHOMHBIE CaMOPEINTUIUPYIOIIUECS TIA3MHUIBI.

K mnasmupnam otHocst F-gakropsr (anra. fertile — miomoponHsiit),
R-¢paxropsr (anrn. resistance ycroitumBocTb), OakTepuodaru u np.
R-dakTopbl — 3TO TpaHCMHCCHUBHBIE TIa3MHUABI MHOKECTBEHHOM JIeKap-
CTBEHHOH YCTOWYMBOCTHU KJIETKH OHOBPEMEHHO K HECKOIBKUM Ipera-
paTaMm: aHTHOMOTHKAM, JIEKapCTBEHHBIM BEIICCTBAM, COJSIM TSDKEJBIX
METaJIIOB.

B kieTke MOTYT HAXOAUTBCS TAKXKeE 0COObIe MUTPUPYIOIIUE DIIEMEH-
ThI — cerMeHThl JIHK-TpaHCmo30HEI, poib KOTOPHIX 3aKIIOYaeTCsl B IIe-
pemenieHny (TPaHCHO3UIMK) U3 OJHOTO MECTa FeHOMa B JIPYroe, He Tie-
pexolsi B aBTOHOMHOE cocTosiHue. [lepeMemaromuecst 31eMeHThl MOTYT
BCTPaMBAaTHCS HE TOJIBKO B XpOMOCOMY, HO M IIEPEXOANTH Ha IMJIa3MHUILy
WK ¢ TIIa3MHu]] B XpoMocoMy. KoMOMHAI U TpaHCMUCCUBHBIX TUIA3MUT C
TPaHCIIO30HAMH 0COOEHHO OJIaronpUATHBI U1 PACIPOCTPaHeHHsI MHOXKE-
CTBEHHOH JIEKAPCTBEHHON YCTOMYNBOCTH OaKTEPHA.

Bce mazmMuer MOTYT CYLIECTBOBATH B KJIETKE U B MHTETPUPOBAHHOM
COCTOSIHUHU C OaKTepUaIbHOW XPOMOCOMOM, COXpaHsIsi PX 3TOM CIOCO00-
HOCTB NEPEXOIUTh K aBTOHOMHH. biiaronaps cliokKHOCTH U TIOIBUKHOCTH
TeHETUYECKOH CTPYKTYpbl OaKTEepUANbHBIX KIETOK Peain3yloTcs H3MEH-
YUBOCTbH M IBOJIOLHS IPOKAPHOT.

Mopdonornuecku mpoKapuoTHI ciiado quddepeHInpoBaHbl: y HUX HET
MUTOXOHJIPUH, XJIOPOIJIACTOB, YHIOMIA3MATHIECKOTO PETUKYIyMa, KOM-
miekca [onpmxu. MemMOpaHHBIME 00pa30BaHUSIMU Y TIPOKAPHUOT SBIIS-
I0TCS. ME30COMBI (MHBarvHaIMU [IUTOIUIA3MAaTHYECKOW MEMOpaHBbI), TH-
naxou bl (JlaMeIIpHBIE MEMOpaHHbIE CTPYKTYpPhI Y IIHaHOOAKTEpHiA),
(UKOOUIHCOMBI, HAXOAALINECS HAa BHEUIHEH NMOBEPXHOCTH THIIAKOWUIOB
(BBITTOMHSIOT (PYHKLUIO CBETOMOIIIOICHHUS), a9POCOMBI (Ia30BbIC BaKyo-
JIM BOITHBIX OaKTepHii), KapOOKCUCOMBI — ITOJU3IPATBHBIC CTPYKTYpPBI (hO-
TOCHHTE3UPYIOMINX U XEMOJIUTOTPODHBIX, B YACTHOCTH HUTPUPHUIUPYIO-
mux OaKTepuil, comepxaime KapOOKCUINCMYTa3y, BBITOTHSIONIYIO KITIO-
4eByI0 ponb B npouecce puxcamun CO, u ap. K nmpokapuoram OTHOCAT
OaKkTepuy U aHOOAKTEPHH.
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ITPOTOIIVIACTBI (ot nat. protos — mepssiid, platto — nenuts) —
KJICTKH TPaMITOJIOKUTEIBHBIX OaKTEPUH, MOTHOCTHIO JTHUIICHHBIC PUTHI-
HOM KJICTOYHO# CTEHKH 0T ICHCTBHEM ITEHUIMIUTIHA, TOKCHUSCKHX arcH-
TOB, JIM30IIMMA M IPYTHX COCANHEHHI MM BO3HUKILIUE B PE3YJIbTaTe My-
taruii. COXpaHsIOT OCHOBHBIC CBOMCTBA TOJIBKO B YCIIOBHSX, €CIH OCMO-
TUYECKOE JTaBJICHUE CPEibl COANIaHCUPOBAHO C JIABJICHUEM B KIIETKE.
VY rpaMOTpHLIATENBEHBIX OAKTEPUI B 3TUX YCIOBHIX OOBIYHO 00pa3yoTCs
ceporIacTsl ¢ YaCTHYHO COXPaHSIOUICHCS KICTOYHON CTEHKOM.

IICUXPO®UJIBI (ot Tpeu. psychros — xomon, phileo — mo6mr0) —
MHUKpPOOPTaHU3MBbI, Pa3BUBAIOIINECS NPU MOHIKCHHBIX TEMIIepaTypax.
K obnuraTHBIM ICUXpOoQuiIaM OTHOCSIT MUKPOOPTaHU3MBI, TOCTaTOYHO
OBICTPO pa3BUBAIOLIHMECS ITPU TeMIIepaType Hike 4°C, onTUMalIbHAS TEM-
nepatypa ux pa3sutus 10-15°C, makcumanbnas He Boiie 20°C. Pacmpo-
CTpaHEHBI B ApKTHYECKUX pailoHax 3eMHOTO mapa. DaKynsTaTHBHBIC ICHX-
poduisl mpu — 4°C pa3BuBarorcs ciado. TemnepaTypHblii MUHUMYM JIISI
obenx rpymm 0° u mHmxe (o - 10°C).

CoracHo COBPEMEHHBIM MPEICTABICHHUSIM, ICUXPOPHITBI CIOCOOHBI
pa3BUBAThCA MPU HU3KOHM TeMIiepaType Onaromaps CISIyIONM 0COOCH-
HOCTSIM:

- KJIETKH TICUXPO(UIIOB coziepkaT (PepMEHTHI, UMEIOIINE HU3KYIO TeM-
nepaTypy akTUBALMH U B CBSI3U C OTHM CIIOcOOHBIC Hanboee 3¢ ek-
TUBHO (D)YHKIIMOHMPOBATh ITPU HU3KOI TEMIIEpaType; PH TEMIIepaTy-
pe Baitze 30°C nanHbIe (hepMEHTHI IPEKPAIIAIOT CBOIO IESITEIEHOCTH;
- HECMOTPSI Ha HU3KYIO TeMIIepaTypy, IPOHUI[AEMOCTh MEMOpPaH ICHX-
PO(HIIOB OCTAaETCS BHICOKOH B CBS3U C OONBIINM KOIUYECTBOM HEHa-
CBHIILICHHBIX JKHPHBIX KHCJIOT, COACPIKAIINXCS B TUIUAAX, B PE3ylbTa-
Te MeMOpaHbl HE 3aMep3aroT;

- CBOIMCTBO 0Opa30BBIBAThH MOIUCOMBI ICHXPO(DUIIBI HE YTPAauYHBAIOT
TPY HU3KOI TeMIepaType.

ITYJI (ot anri. pool — peseps, 3amac) MUKpPOOPTaHU3MOB B TIOYBE —
M30BITOYHBIN 3arac MOYBEHHBIX MHKPOOPTaHW3MOB, HE 00eCIeYeHHBIX
OpraHWYECKHM BEIIECTBOM U JIPYTHMH JJIECMEHTAMH MTUTAHUS.

®OyHKIUS MUKPOOHOTO IMyJia — MOJICPKUBATh TOMEOCTa3 B MOYBE.

[MTocTosiHHOE CyIIeCTBOBaHME ITyJla MUKPOOPTaHU3MOB B TIOYBE Jaxe
B MIEPUOJIBI, KOTA B TIOYBY HE MOCTYIAIOT CBEKHE OPraHMYCSCKUE Belle-
CTBa, BOBMOXHO, C OTHOH CTOPOHBI, OJ1arofapsi UMEHHO HEXBATKE MTUTA-
TEBHBIX BELIECTB, IMMUTHPYIOIIEH HENPEPHIBHOCTh PA3BUTHS U Pa3MHO-
’KEHHsI MUKPOOPT'aHU3MOB, a C JPYTroil CTOPOHBI, OJaroaps HAJIUYHIO B
MOYBE MyJla METa0OJIUTOB — HEKOTOPOTO KOIUYECTBA JIErKOMOCTYITHBIX
MHUTATEIbHBIX BEIECTB, BBICBOOOKIAIOIINXCSI TTO]T BIUSTHHUEM BHEKJICTOU-
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HBIX THIPOIUTHYCCKUX (DEPMEHTOB, CIIOCOOCTBYIOIINX BBKHBAHHIO MUK-
POOpPraHNU3MOB B HEOIArONMPHUITHBIX YCIOBUSIX. 1yl MOYBEHHBIX MUKPO-
OPraHM3MOB XapaKTEPU3YETCsl HE TOJIBKO OONBIIONW WX YUCICHHOCTHIO,
HO ¥ OTPOMHBIM pa3zHooOpa3ueM. KoHienmus MUKpoOHOTo Imyria pa3paba-
TeiBaercsa JI.I. 3BATMHIICBBIM.

PH30C®EPA (ot tpeu. rhiza — xopens, sphaira — map) — cnoit
nouBHlI (2-3 MM), puiieraromuii K kopHto. [ToBbIIEHHOE ColepKaHHEe MUK-
POOPTraHU3MOB OMPEEISAeTCs 30eCh JTYYIIUMH (PHU3UKO-XUMHYCCKUMH
YCJIOBHSIMH, HaJIMYHEM KOPHEBBIX BBHIJICICHUI U MPOIYKTOB pacraja oT-
MepIINX TKaHeil KopHs. HenmocpeacTBeHHO Ha MOBEPXHOCTH KOpHS (pu-
30ILIaHa) OOUTAIOT MPEHUMYIIECTBEHH O SITH (P HUTHI.

Mukpoopranu3mMsl puzochepsl U pU30ILUIAHBI TIEPEBOISAT HEKOTOPBIC
TPYIHOMOCTYITHBIC PACTEHHUSIM COCANHEHHS B YCBaUBacMbIC MU, CHHTE-
3UPYIOT OMOJOTUYECKH aKTHBHBIC BELIECTBA, BCTYMAIOT B aCCOIMATHUB-
HBIC HJIH CHMOMOTHYECKHUE CBSI3H C PACTCHHEM, B OIIPEICIICHHBIX YCIOBH-
SIX KOHKYPHUPYIOT C paCTEHHUEM 32 MU TATeIbHbIC BEIECTBA, Mapa3suTHPy-
10T Ha HUX. Yucio Oaktepuil B puzocdepe MpeBbIIaeT uX YUcio B 30HE
TIOYBBI, YIAJICHHON OT KOPHEH, B JIECSATKU — COTHHU pa3. DTO Tak Ha3bIBa-
eMBbIii pu3ocepHbIil 3P eKT.

CAITPOTPO®AI (ot Tped. Sapros — THUJION) TeTepoTpOPHBIC MHK-
POOpPTaHU3MBI, HCTIOJB3YIOINE ISl TUTAHHUS OPraHUYECKHE COCTUHCHHS
OTMEpIIUX KJICTOK PACTEHUH, )KUBOTHBIX U APYTUX OpraHu3MoB. [TouBeH-
HBIE CanpoTpOQbl YU4aCTBYIOT B TOYBOOOPA30BAHIH, TIOBBIIICHUH TLIO0-
pOIUS TIOYB, BOAHBIC — B OMOMIOrMYECKOH OYMCTKE BOI.

CHMBHO3 (ot tpeu. symbiySis — coBMecTHasl )KU3Hb) — COBMeEC-
THOE CYILIECTBOBaHUE Pa3IMYHBIX OPraHU3MOB. TepMUH MpEAIoKeH AH-
tyaHoM e bapu B 1879 rogy. B cumOnorndeckux cucremMax OiuH U3
napTHepoB (MK 00a) B ONPE/ICIICHHON CTENICHH BO3JIAaraloT Ha IPYroro
(nnm Opyr Ha Apyra) peryisuio OTHOLICHUH ¢ BHEIIHEW cpenoi. B pe-
3ylbTaTe OAMH MapTHEP WM 00a BBIMTPHIBAIOT B OOpbOE 3a CYIECTBO-
BaHHUE.

[TpumepoM MPOCTPaHCTBEHHO BHIPaKEHHOTO CUMOMO03a MEXIy MHUK-
pOoOpraHu3MaMH SBISIOTCS KepupHBIE 3epHa («3epHa Astaxa», chopMu-
pOBABILIMECS] ECTECTBEHHBIM ITyTeM Ha CKIOHaX KaBKa3cKuX rop, TIe C
JPEBHEHIIMX BPEMEH 3aHUMAJIUCh CKOTOBOACTBOM). OHU UMEIOT BH]] MU-
HHUATIOPHBIX TOJOBOK IIBETHOW KalyCThl pa3Mepamu OT OylIaBOYHOM ro-
JIOBKH JI0 TPELKOr0 Opexa: IJIOTHBIE KOMOYKH (Ka3eMHOBasi CTPOMa) Tpo-
HHU3aHbI TePMODUITLHBIMUA MOJIOYHOKHCIIBIMU NAJIOYKOBHJHBIMU OaKTepH-
SIMH, MOJIOYHOKHUCITBIMH CTPENITOKOKKaMH U Ke(hUPHBIMHU APOKKAMH, cOpa-
’KUBAIOIINMH JIAKTO3Y.
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[TpumepoM cHUMOMOTHYECKHX B3aMMOOTHOILICHU MEXTy MUKpOOpra-
HU3MaMH M pACTEHUSIMH CITy)KaT KIyOeHbKH Ha KOPHSIX OOOOBBIX pacTe-
HUll. BHyTpH KiTyOEHBKOB KITyOECHBKOBBIE OaKTeprUn (PUKCUPYIOT MOJIEKY-
JISIPHBINA a30T, IepeBoAs ero B (opMy, yCBaUBaeMyI0 paCTCHHUSIMH, a pac-
TEHHE, B CBOIO ouepens, o0ecreynBaeT pu300uu HCTOYHUKOM YIIIepoaa
W MUHEpaJILHBIMU COISIMH. B oTcyTcTBHE pacTeHus KI1yOeHbBKOBbIE Oak-
TEpUU KUBYT B TIOUBE KaK CarpoTpOdBbI.

CHHTPO®HA (ot rped. Syn — BMecTe) — TPOPHUCSCKUE CBSI3H, KOT-
na cyocTpaT moTpedisieTcs TONbKO CMEIIaH HBIMU TONYISALUSIME, HE CIO-
COOHBIMH K €ro MCIIOJB30BaHUIO B YHCTHIX KyIbTypax. OCHOBOW CHHT-
PO(dHBIX B3aMMOOTHOIIEHHH B JaHHOM CJIy4ae MOXET OBITh ynajeHue
OJHUM MHUKPOOPTaHU3MOM METa0OIMTOB, TOKCHYHBIX JUIs Apyroro. Yac-
TO MOXET OBITh M B3aMMHOE oOecrieucHHe He0OXOIUMBIMHU BEIECTBA-
MU, HaIIpUMep, BATAMUHAMH WM UX TIpemecTBeHHUKaMu. O THOBpeMeH-
HO MOTYT JIeiCTBOBaTh M HECKOJIILKO MEXaHU3MOB CHHTPO(HHU.

CTEPHITH3AIIHA (ot nart. sterilis — Gecrutonnsiii). Kierkn Muk-
POOPTaHU3MOB M HX CHOPHI MOXKHO JHO0 YOUTH, TNOO OTAEIUTH OT CyO-
CTpaToB, KOTOphIE HEOOXOIUMO MpoCcTepuiIn30BaTh. CyIecTBYeT XOJIOA-
Has ¥ TepMHUYECKasi CTEPUIU3ALINH.

K xonmomHoii crepunu3anuu oTHOCAT QUIBTPOBAHUE Yepe3 MeMOpaH-
Hble GUIBTpHI, GuisTpsl 3eiitua, cBeun Lllambepnana; my4eByto oOpa-
00tKy (V@D-nyun, e-y4qu v 1p.) XONOAHYIO CTEPHIM3ALUIO TPUMEHSIOT,
€CIM B Cpele COMAEPIKATCs BEILECTBA, Pa3pyLIalONIecs] IpH TepMHUIec-
Kol 0OpaboTke.

Tepmuueckas cTepuIn3aIis UMEET psiJ BapuaHToB: (haMOHpoBaHue,
CTEPUIIM3ALIMS CYXHM KapoM, THHAAIN3ALMS, TaCTEPU3aLsl, ABTOKIABH-
poBaHue. @rambdbuposarue — IpOKaTMBAHUE B TUIAMEHH METAJUIMYECKUX
npeaMeToB (ST, UIIIBI, IITATeb, HOKHUIIBI) IEPE UCTIOIb30BaHUEM,;
crepuiM3anys cyxum xapom (2 1 npu 165-170°C) cTekIstHHON TOCY/IH,
BaThl U Jp., MUuHOAIU3ayUss — APOOHAS CTEPUIM3ALUS TEKYYUM I1apoM
cpel, ComepiKaluX JIeTydue BemiecTsa. [Ipennokena aHTIMICKUM yde-
HeIM TuHAaneMm. Cpeapl HarpeBaloT B KUMITHIbHUKE Koxa B mapax kums-
meit Bonsl 30-40 muH, craBsaT B TepMocTaT ¢ Temmneparypoil 30°C Ha
CYTKH 1 TIOBTOPSIIOT 3Ty Iipoueaypy 3-4 pasa, monaras, YT0 COXpaHUBLIH-
€csl CIIOpHI IOJDKHBI TPOPACTH BO BpeMsl HHKYOaLnu.

Ilacmepuzayusi — OMTHOKPATHBIM NPOTPEB MaTepHala MpH TEeMIlepa-
typax HHxe 100°C mis yHHUTOXKEHUSI MUKPOOPTaHU3MOB, HE 00pa3ylo-
mwmx crop. [Tpuem Obu1 npensnoxen Jlyn [Tactepom m1st coxpaHeHHs BHHA
(mpemoTBpalIeHus Pa3BUTUS B HEM YKCYCHOKHCIIBIX OaKTepHid) M ObLI
Ha3BaH B ero 4ectb. [lacTepuzanuu He oOecrieunBacT MOTHON CTEPHIIb-

66

HoctH cyoctpata. Ee BemonusioT ipu 60°C B Teuenune 30 muH, npu 70°C
— 15 muH., npu 80°C — 10 muH, npu 90°C MaTepuan oxJaxaaloT cpaszy
MoCIe HarPeBaHUA.

[NacTrepu3zaruro MHUPOKO MPUMEHSIOT B MTUIIEBOH MPOMBIIUICHHOCTH AJIST
00paboTKH MPOAYKTOB (MOJIOKa, PPYKTOBBIX COKOB, TUBA, YKCYCa), TEPSI-
IOUIMX TPH KUIITYEHUH BKYCOBBIE KaueCTBa. AGMOKIA8UpOsaue — CTe-
pHIIM3aLMs HACBIIICHHBIM APOM IO/ JaBJICHHEM, YHUBEPCAIbHBIN, HAU-
Ooree HaACKH B U ITUPOKO pacpocTpaHeHHbI MeTon. [Ipu aBToKnaBu-
poBaHuU Temreparypa nosbimaercs. Boime 100°C 3a cueT MoBBILICHUS
JaBJICHHs! BBILIE aTMOC(EPHOTO.

CTPATETHH nonynsuuii MEKpoopranuzmMoB. Tepmunsl rKL-ctpare-
T'HH, BBEICHHBIC B DKOJOTHUI0 MaKpOOPTraHW3MOB dKojoraMu MakApry-
pom, [InaHku, pa3BUTHI MPUMEHUTETBHO K SKOJIOTMH MUKPOOHBIX MTOITYIIsI-
it [1.A. KoxxeBunbiM, J1.I". 3BIrHHIIEBEIM KaK CIIOCO0 JOCTHIKEHUS LIETH
— BEDKMBaHUS nomymanuu. CTpaTerus momy/siuy — OIWH U3 HHTErpalib-
HBIX KPUTEPHEB MUKPOOHOTO KOMILIEKCA TTOYB.

B HeHachIIeHHOM cpejie, Ha PaHHUX CTaIUsIX CYKUIECCHH («MOIoas»
CHCTEMa, «IKOJIOTHYECKHI BaKyyM») YHCIEHHOCTh MHKPOOPTaHH3MOB
HEBEJMKA M3-3a MPOJOJDKUTEILHOTO JCHCTBHS HEOIaronpuaTHbIX GakTo-
poB (TeMnepaTypa, BIaXHOCTb H T.I1.) U OPTaHU3MBbI, YTOOBI BBKUTb, JI0J-
HBI OBICTPO PA3MHOXKATBCSI B T€ KOPOTKHE MPOMEXYTKH BPEMEHH, KOT-
Iia cpena omaronpusTHa ¥ UCTOYHUK MUTaHHSI HAXOAUTCS B U300MIINH.

VImeHHO B 3TOT epHo IPOUCXOAUT -0TOOp 10 CKOPOCTH, POCTa; Ipe-
00afarT r-cTpaTeru, UMEIOIIIE BBICOKYIO CKOPOCTh pocTa (I-Tmokasa-
TEJb CKOPOCTH JIOTapu(hMUUECKOTO POCTA TOMYIISILIHNIT), KOPOTKYIO Jiar-hasy
1 HEMIPOAODKUTENBHYIO (pa3y akTUBHOTO MeTaboln3Ma. -cTpaTery cia-
00 aJanTUPOBAHBI K YCIOBHUM KECTKOW KOHKYPEHIMH U PE3KO CHUKAIOT
YHCIICHHOCTH IPU JeHCTBUH HEOIAr ONpUSTHBIX (DaKTOPOB.

K r-crpateram oTHOCATCSI «CaxapoJIMTUYECKUE» TPUOBI, JPOAIKH H
MHorue 6akrepun. B onpeneneHHoil cTenenn r-cTpaTery sSBIsIIOTCS pH-
03U TENEHBIMI CHHOHUMAMH 3MMOT€HHON MUKPO(IIOPHI U KOMHOTPO(HOB.
«[TomyAIOHHOE HACKIIIIEHNE» CHCTEMBI BEICT K JIerpalaliii Cpebl (Uc-
TOIICHUIO UCTOUHUKA TTUTAHUS) WITH K «3PENTOH» HACKHINCHHOW, CPaBHU-
TENBHO CTAOUIILHOM, KIMMAaKCHOW CHUCTEME, MO3TOMY I-CTpaTeru Juoo
MUTPHUPYIOT B COCEAHUE ISl HUX HUIIU, JTUOO MEPEXOAAT K IOKOI0, THO0
THOHYT B MacCOBBIX KOIWYECTBaX.

B nHaceImennbix K-cuctemax nmpoucxoaut K-oTdop 1Mo KOHKYpeHTOC-
nocobHoctH. K-crparerus (ot nar. climax — craOmibHOCTB) OTHOCUTCS
K TIOCJIEAHEH CTaJUH CYKLECCHH COOOIIECTB MUKpoopraHu3moB. OHH
UMEIOT OoJiee BBICOKYIO CITIOCOOHOCTh K BEKHMBAHHIO B YCIIOBHSX KOHKY-
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PEHIIUH, HU3KYIO CKOPOCTh POCTa IPH UCIOIB30BAHHH C BEICOKOH 3 dek-
THUBHOCTBIO PECYpPCOB MMUTAHUS B HEOOMBIINX KOHLIEHTPALIUIX, HMEFOT JIJ1 -
TENBHBIN MEepUOoa MeTaboIu3Ma, XapaKTepU3yIOTCS CIIOKHBIMHU KU3HEH-
HBIMH [IUKJIAMH.

K-ctparern B 3HaUYUTENBHOM CTETICHN CHHOHUMBI aBTOXTOHHOH T'PYII-
MUPOBKH MUKPOOPTaHU3MOB, B YACTHOCTH HOKapAUii, OMUTOTPO(OB.

L-ctpaTerust oTO0p B HEONMAronpusTHEIX ycinoBusix cpensl. K L-ctpa-
TeraM OTHOCSITCS MOMYJISIIMK C HU3KOM YHCIEHHOCTBIO, HO CIIOCOOHBIE
OBICTPO YBEIMYUBATH CBOIO INIOTHOCTH. OHU YCTOWYMBEI K CTPECCOBBIM
CUTYyalHsM, YKCTPEMaJIbHBIM YCIOBHUAM cpenbl. OOpa3yioT CIopbl, IHC-
THI — yCTOHUYUBBIE (POPMBI MOKOsL. L-cTpaTeramu sIBISIIOTCS TPUOBI, MHO-
rue OakTepuH, aKTHHOMHLETBI. JTO MPEUMYIIECTBEHHO THAPOIUTUKH.
YeTkoro paszaeneHus MUKpOOPTaHU3MOB MOYBHI Ha I-, K-, L-cTpaTeros
MPOBECTH HEBO3MOXHO. 1o cymiecTBy, BceM UM MPUCYIIH CIIOCOOHOCTH
MPOTHBOCTOSTH KOHKYpeHInH (K-0100p), mepexxuBats crpecch (L-oroop)
Y BOCCTaHABJIMBAThCs MOCIe HapylIeHus (r-oroop), oMHAKO JOMUHHPO-
BaHUE TOTO MJIM MHOTO MEXaHM3Ma T103BOJISIET IPOBECTH DKOJIOTUIECKYIO
ndepeHIannio NOMY/SILUY B MUKPOOHO! CyKLIECCHH.

TAKCHC (ot rpeu. taxis — pacronoxeHue) — qBUraTelibHasi peakius
B OTBET Ha OJHOCTOPOHHE JCHCTBYIOIIMIA (hakTop, Hanpumep, cBer (¢o-
TOTAKCHC), CUJIOBbIC INHUU MAarHUTHOTO MOJISl — MATHUTOTAKCUC MITH Ha-
MpaBJICHHOE IBM)KEHHE OaKTepHid B CTOPOHY ONpPeeTIeHHOTO XUMHUYECKO-
ro coequHeHus — 3ddexropa (cM. Xemorakcuc).

Aspomarcuc cBi3aH C pasHHUIEH COOEpP)KaHUS B Cpele KHCIOopoaa, a
mepmomaxcuc — ¢ pasHuuen remneparyp. llpu ¢pomomaxcuce ycnosu-
€M HampaBJICHHOTO ABM)KEHUS OAKTEpUH CIy)KHUT pa3iniue B HHTCHCHB-
HocTH ocBeuleHusi. doTorakcuc oOHapyKUBAaETCs MPEKAE Bcero y ¢o-
TOTPOHBIX OaKTEpPH.

Maznemomaxcuc — 3T0 CHOCOOHOCTD OaKTEpUi JABUTATHCS MO CHIIO-
BBIM JINHUSAM MarHUTHOTO IOJIs 3eMiTH. B Ki1eTKax 3THX OpraHn3MOB HMe-
I0TCSl BKITIOUEHUSI MAarHETHTA, BBIIOIHSIOMIME (DYHKIHMIO MAarHUTHOH CTpe-
ku. Ecnu B CeBepHOM MONMyIIapuy MarHeToO0aKkTepuH IUIBIBYT B HAIlPaB-
nernu CeBepHoro nointoca, To B FOxHoM — B HanpaBienuu KOxHoro. Buc-
KO3UmMAaxcuc — 3TO peakiusi 0akTepuii Ha N3MEHEHH e BA3KOCTH pacTBOpa:
OHH CIIOCOOHBI TTBITH B HATIPABIICHUH €€ YBEIMUEHUS HITH CHIDKeHUs. Cun-
TalOT, YTO TAKCHUCBHI MOKHO paccMaTpUBaTh KaK 3JIEMEHTAapHYIO (opMmy
MoBeeHUS OaKTepuil.

TEPMOAKTHHOMHIIETHI — obvenunser 1 pox TepMOPHIBHBIX
akTHHOMHIIETOB. HenaBHue mcciaenoBaHuss OOHAPYKHIIU, YTO CIOPHI
Thermoactinomyces oTHOCSATCS K THIHYHBIM 3HAOCIIOPaM, H 10 YTOMY
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MpU3HAKY OPTaHU3M CIIeAyeT OTHECTH K OammuiaM. Ha 6mu3octs k moc-
JIGTHUM YKa3bIBalOT Takxke naHHble aHanu3a 16S pPHK. Ognako nono6-
HO MCTHHHBIM aKTHHOMHUIIETaM OaKTepUH ATOW TPYIIBI 00pa3yroT XOpo-
110 pa3BUTHIA MULIETHIA U 110 MOP(OIOTUH HATIOMUHAIOT TPEACTABUTEICH
poma Thermomonospora, uTo B JaHHOE BpeMsl MO3BOJSIET pacCMaTpH-
BaTh MX BMECTE C IPYI'MMHU aKTHHOMHIIETaMu. Bce mpeacTaBuTenyt rpymisl
(hOpMUPYIOT XOPOIIIO PAa3BUTHIA CyOCTPATHBIA W BO3MYIIHBIA MUIICITHIA.
AnpoOHBIe XeMoopraHoreTepoTpodsl. OCHOBHOE MECTO OOMTaHUS — TO-
YBBI, BOABI, pa3iararoliuecs pacTUTENbHBIE OCTATKH.

TEPMOT'EHES3 (ot rpeu. therme — Teruio; genesis — mpoucxoxie-
HHE) — TIEPEX0]] YaCTH SHEPTHUHU B TEIUIO NPU KaTaOOTMUSCKUX PEaKIUIX
MHUKPOOPTaHU3MOB.

B mi10THO ynokeHHBIX cyOcTpaTax (HaBO3, KOMIIOCT, CHIIOC) Pa3BHBa-
IOTCsI IPEUMYIIECTBEHHO aHAdPOOHBIE OaKTEpUH, OCYILIECTBIISIOIIIE ITPO-
LeCcChl OPOKEHHS C HU3KUM BBIXOZOM SHEPTHH; B PBIXJIO YIIOKEHHBIX CYO-
cTparax (Tex e U APYTHX: BIaKHOE CEHO, XJIONOK, 3epHO, Ta0aK, MpeIbie
JIMCTBHI), TAC MPOCIOMKH BO3/IyXa CO3MA0T TEPMOU3OIMPOBAHHBIC YJac-
TKH, IPOMCXOANUT CMEHA a3pOOHBIX MUKPOOPTaHU3MOB: CHAaYaNa 34eCh pa3-
BHBAIOTCS a3pOOHBIE Me30(MIIbI, CTIOCOOCTBYIOIIE AKKyMYIALIUH Terlia
W pa3orpeBaHuIo cyOcTpaTa, 3aTeM TeMIlepaTypa CTAHOBUTCA OJIaromnpu-
SATHOH 1151 a3pOOHBIX TepMOQHIIOB, IPU PAa3BUTHH KOTOPHIX OHA MOBBIIIIA-
ercs elle 3HaYuTeNbHee, a Jajiee MPOBOLUPYIOTCS YUCTO XMMHUYECKHE
peaKky 1 CaMOBO3TOpaHKe OPraHuYEeCcKOro cyocTpara.

TEPMO®UIIBI 250-300°C. [NosiBunHCch myOnukamnuu o0 o0Hapyxe-
HUU OakTepuil, CHOCOOHBIX pacTu npu Temmepatype Boabl 250-300°C u
nasieHnH 265 aT™ (TIpu STOM JaBJICHUU BOJA B )KUKOM COCTOSHHU MO-
ket HaxomuTbes 10 460°C). Dtu OakTepuu BBIJCICHBI U3 MPOO BOJIHI,
NOAHATHIX ¢ TyouHsl 2560 M Tuxoro okeana, Tae NPEAIOIOKHUTEIBHO
OHU CYIIECTBYIOT B TOPSYMX CTpPYSAX, BHIOpAachIBaeMBbIX Ha JHE OKeaHa
TaK Ha3bIBa€MBIMH YEpHBIMHU rerizepaMu». /laBieHue B paiione oOHapy-
xeHus 6akrepuii okonno 250 aT™, a Temmeparypa BOAbI MOKET OBITh BBILIE
350°C. B cBs13u ¢ 3TUM UCCIICNOBATEIM HAYMHAIOT TEPEOIICHUBATh T'pa-
HULBI YCIIOBHH, IPU KOTOPBIX CIIOCOOHBI Pa3BUBATHCS MPOKapHOTHI. Bric-
Ka3bpIBaeTCA NPEAINONOKEHHE, YTO MPOKAPHOTHl MOTYT CYIIECTBOBATH
Be3ZIe, I7le eCTh BOJA B )KHUJIKOM COCTOSHHUHU U JOCTATOYHOE KOJINYECTBO
MUTATEIbHBIX BELIECTB.

Tepmoghunst — TEMNOMIOONBBIE MUKPOOPTaHU3MBI, PA3BUBAIOTCS B 30HE
BeICOKHX Temrepatyp (Boiiie 45-50°C). TepMounbHBIE MUKPOOPTaHH3-
MBI TOIPA3AESAIOT HA OONUraTHbIe, (aKylbTaTUBHBIC, TEPMOTOIECPAHT-
HBIC, a TAK)KE DKCTPEMAJILHO TEPMO(HIBHBIE U TUIEPTEPMOPUIBHEIE.

69



Obnueamuvie TepMODUIBI UMEIOT TEMIIEPAaTYpPHBIH onTUMYM 65-75°C,
MUHHMaJIbHAs TEMIEpaTypa, Py KOTOPOH BO3MOXeH ux pocT, —40-42°C,
gaxyremamuenvie TepMODUIBI UIMEIOT TeMIEpaTypHbIi MakcuMyMm S0-
60°C, muanmym — menee 20°C; TepMOTONIEpaHTHBIE — TEMIIEPATypPHBII
MakcumyM 45-50°C, HaKOHEI, SKCMpeMalbHO MepMopuibHble MOTYT
cymecTtBoBath npu Temmeparypax oT 60 mo 93°C u Bwime. Cpenu eu-
nepmepmouiios Cienyer OTMETUTh psil apxeOakrepuid. Tak, apxeOax-
tepun Pyrodictium occultum u P. brockii pazBuBatotcs mpu temmnepary-
pe 105°C, Ho BeIEep)kUBarT U 110°C.

B03MOXKHOCTB CyIIeCTBOBaHHS TEPMO(UIOB P BHICOKOH TeMIlepa-
Type 00yCJIOBIIEHa CIIEIYIOUIMMU 0COOCHHOCTSIMH.

- COCTaBOM JIMMTUAHBIX KOMIIOHEHTOB KJIETOYHBIX MeMOpaH, a HMEH-

HO BBICOKMM CoJiepKaHueM JutnHHouenoYednbix C,—C,  HachllIeH-

HBIX XHPHBIX KHUCIIOT C pa3BETBICHHBIMH LETISIMU,

- BBICOKOH TEPMOCTaOMIBHOCTHIO OCIKOB U (pepMEeHTOB (IOCIeIHIE

HUMEIOT HU3KYIO MOJIEKYIIAPHYIO Maccy U colepsKaT 3HaunTebHOE KO-

JIMYECTBO HOHOB KAJIBITHS);

- TePMOCTAOMIBHOCTBIO KIIETOUHBIX YIBTPACTPYKTYD.

TepMo¢unbpHbIe OaKTEPUU MHUPOKO PACHPOCTPAHECHBI B IPHUPOE.
[ocTosiHHOE MECTO OOUTAaHUS TEPMODHUIBHBIX OaKTEPH — TepMaJbHbIC
(ropsture) HCTOUHUKH.

THTP-KOJIH (xonu-TUTp, THTP KHIIeYHO# manouku Escherichia
coli) — HauMeHpIIMH 00BEM WIIM Macca UCCIEIyeMOro marepuaia, B
KOTOpPOM OOHapy)KMBaeTcsl XOTS Obl OfIHA KJIeTKa KULICYHOH MaJIOYKU.
Konun-ungexc — yucno xnetok Oakrepuu B 1 1 uccienyeMoro mMarepua-
na. Kuieunas manoyka — caHUTapHO-TIOKa3aTEIbHBIN TECT-OPTraHu3M,
TaK KaKk OHa oOuTaTeNb KUIICYHUKA YEIOBEKa U KUBOTHBIX U €€ MpH-
CYTCTBHE B HCCIEIYyEeMOM HpPOAYKTE (MOJOKE, BOJE) yKa3blBaeT Ha
¢exanbHOE 3arps3Henue. [lockonbky oHa He 00pa3yeT crop ¥ rHOHeT
IPU OTHOCHUTEIBHO IAASIIMX crioco0ax o0padotku (00e33apakuBaHus),
ee MPUCYTCTBUE B KOHCEPBUPOBAHHBIX MPOAYKTAX MM BOJE MOCIE CO-
OTBETCTBYIOIEH 00pabOTKH yKa)KeT Ha HapyLIeHHE PeXUMa KOHCEPBHU-
pPOBaHMS U Ha HEAOCTATOYHOCTH O0OpPaOOTKM BOABI, TaK KaK €cld OHa
BBDKHJIA, 3HAYUT, MOIVIM BBDKUTH M APYT'HE HECIIOPOHOCHBIE OaKTepuH,
Takue, Kak AU3eHTEpUiHAas IHUTenia, OpIOIHOTH(O3HAS CaIbMOHEIUIA
U IpyTrHe MaTOreHHbIe OaKTEPUH — BO3OYIUTENH JKEeMyI0YHO-KUIIECYHBIX
3a0oneBanuii. [lo cymecTByOmuM HOpMaTUBaM, KOJTH-TUTP MUTHEBOH
BOIBI He NoJDKeH ObiTh MeHee 333 mu (B MockBe He Menee 500 mui), a
KOJH-WHJEKC — He Oornee 3.
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TOKCHHABI (ot rpeu. toxikon — s1) natoreHHbIX (00IE3HETBOPHBIX)
OakTepuil — CIOKHBIE COCTUHEHHUsT OENKOBOI MPUPOBI, CIIOCOOHBIE TIPU
MOMAJaHUK B OPTaHW3M JKUBOTHBIX WIIM YETOBEKA BBI3BIBATH 3a00JeBa-
HUSl WK uX rudenb. TOKCHHBI MaTOreHHBIX OAaKTepuil MoApa3essoTcs
Ha DK30TOKCHHBI M YH/I0TOKCUHBI. DK30TOKCHHBI (OOTYTHHUYECKHUH, CTON-
OHSTYHBIN, XOJIEPHBIH, AUDTEPUIHHBIN), ITIPOAYIHPYEMBIE COOTBETCTBEHHO
Clostridium botulinum, C. tetani, Vibro cholerae, Corynebacterium
diphteriae, cocTosT M3 GEIKOBBIX BEIIECTB, BHICOKOTOKCHYHBI.

OnHolt Monekynbl AU TEpUITHOTO TOKCHHA, MPOHUKIIETO B YYBCTBH-
TENBHYIO KIIETKY, JOCTAaTOYHO, 4TOObI ee yOuTh. CTOMOHSYHBIA TOKCHH
COCTOHT M3 ABYX (paKiuii: TETaHOCIIa3MUHA, TOPAKAIOIIETO KICTKH He-
PBHOH TKaHU M BBI3BIBAIOLIECTO CIIA3MAaTHUECKHE COKpAILECHHS MBI, U
TETaHOJIM3WHA, pacTBopstomero spurporutsl. C. tetani — ana’spoOHas
criopooOpasyrolas najouKoBUAHAS OaKTepHsl, HCTIONIb3YIOIIas OenKH, —
LIMPOKO paclpocTpaHeHa B moyBax. [loaTomy B ciaydae, eciiu B paHy 1o-
najaeT MmoyBa W €CJIM paHa JOCTAaTOYHO ITyOoKas, HeoOXomumo obpa-
TUTHCSI B MEAMYHKT M BBECTH aHATOKCHH. VHaue MpOHWKIINME B KPOBb
KJIOCTPUANY HAYWHAIOT HCIIOIb30BaTh OENKH KPOBU M 00pa30BBIBATH TOK-
cuH. OAMH MI' KPUCTAJJIMYECKOTO CTOMOHAYHOTO TOKCHMHA YOMBAaeT He-
CKOJIbKO MIJUIMOHOB MBIIIIEH.

OK30reHHbI TOKCHUH BO30ymuTens OOTyau3Ma OJOKHpYeT Iepenady
HEPBHOTO MMITYJIbCa Yepe3 HEPBHOMBIIIEYHbIE CHHAINCH. B ormnnuune ot
CTOIOHSYHOTO OH YCTOMYMB K ACHCTBHIO KEITYJOUYHOTO COKa, Oomee Toro,
TokcuH Tuna E naxe aktuBu3upyercs: TpunicuHoM. JleranbHas nosa 0o-
TYTUHUYECKOTO TOKCHHA i 4yenoBeka 0,3 MKL DK30TOKCHHBI Maloyc-
TOWYMBBI K ACHCTBHIO CBeTa, Kuciopoaa. [lomo3peBaemblie Ha MpPUCYT-
CTBHE TOKCHHOB OOTYJIM3Ma MPOAYKTHI (HarpuMep, JOMAIIHUE MSCHBIE,
IpHOHBIC KOHCEPBBI) CIEMYET MPOKHUIATHTh B TEUEHHE 2...3 4, MPEKIC
YeM HCIIONB30BATh - CIIe JIy4llle BHIOPOCUTD.

DHIIOTOKCUHBI (CIOKHBIC OCITKU — KOMILIEKCHI JINTIOTOIMCAXapHIOB C
OelKaMu) pe3Ko OTIMYAIOTCS OT YK30TOKCMHOB. OHH MEHEE TOKCHUYHBI,
HO OYEeHb TEPMOYCTOWYHBHI. Pe3K0 OTIHMYAIOTCS ¥ MPOAYLEHTHI YHJOTOK-
CHHOB OT ITPOJIYLICHTOB 3K30TOKCHHOB. [IpOIyIIEHThI SK30TOKCHHOB (KJI0-
CTPUIUYMBI) OoJiee TePMOYCTOWYHBEI, YeM MPOAYIEHTHI SHIOTOKCHHOB
(canbMmoneruel, muresuibl). [locienHue MorudawT NpHu TEMIepaTypax
csbitre 60°C. CanpMOHEMTbI — BO30yAUTENN OpIOMIHOTO TH(A TPOAYIIH-
PYIOT 5HIOTOKCHH, TM3EHTEPUIHBIE IIIUTEIIIBI M XOIEpHbIE BAOPHOHBI KpOME
9HJOTOKCHHOB, €IlI€ U SK30TOKCHHBI.

TPAHC/IYKI[HA. D10 nepeHOC TeHETUYECKOro MaTepuana OT Of-
HOI OaKTepranbHON KJIETKU K APYTOi mocpencTBom O6akrepuodara. Apy-
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THMU CJIOBaMH, (ar MpH 3TOM UTpaeT Kak Obl poJib FaMeThl, IEPEHOCS B
kierky-pernunueHT gparment JJHK knerku-mgonopa. Tpancaykuus mpo-
WCXONIUT MPU y4acTUU YMEPEHHBIX (Haros.

W3BeCcTHBI TPH IIIABHBIX THIIA TPAHCIYKIMHK: o0mmas (Hecneuduyec-
Kas), JIokanu3oBaHHas (crmenuduyeckas) u adopruBHas. [Ipu necneyu-
¢@uueckou Tpancaykuuu paszanunsie ¢pparmentsl JJHK nepenatorcs or
OakTepuii-IOHOPOB K OaKTEPUSM-PELIUITUEHTAM C IOMOIIBIO YMEPEHHBIX
TpaHcaynupyoouwmx ¢aros. [Ipu 3ToM npuHeceHHbIH (arom ¢gparmMeHt
JHK nonopa crmocoOeH BKIO4aThCsi B ToMonorudeckyto obnacts JHK
KJIETKH-PELUITUEHTa IPU PEKOMOWHAIINY.

Cneyuguueckas TpaHCIYKIHUS XapaKTepU3yeT CIocoOHOCTH ¢ara
MEPEeHOCUTh OT OaKTepU-TOHOPOB K OaKTEPHHU-PELUNHUEHTY TOJIBKO
OIpe/eNieHHbIe TeHbl. JTO 00yCJIOBIEHO TeM, YTO 00pa3oBaHHE TpaHC-
Oynmpytomiero gara npoucxonuT B pesynsrare coequrenus ero JJHK co
CTPOTO ONpe/eIeHHBIMH OaKTeprualbHBIMU FeHAMH, PACIIOJIOKEHHBIMU Ha
XpOMOCOME KIIETKH-A0HOpa. CUUTAI0T, YTO Kak[as yacTuua ¢ara mnepe-
HOCHUT WJIM TOJIKO OJMH OaKTepHaIbHBIN T'eH WM HECKONBKO OJIM3KO pac-
TTOJIOKEHHBIX T'€HOB.

[Ipu abopmuerou TpaHCAYKIMH IPUHECEHHBIN (parom ¢pparMeHT Xpo-
MOCOMBI KJIETKH-IOHOpa HE BKJIIOUAETCSI B XPOMOCOMY KJIETKU-PELUIH-
€HTa, a pacloiaraeTcs B €€ IIUTOIUIa3Me aBTOHOMHO M B TaKOM BHUJE
¢ynkuronupyer. Ipy neneHnn KieTKu-peyunyuenTa TpaHC Iy IUPOBaHHBIN
¢parment JJHK-noHOpa MoxeT mepenaBaThCsl TONBKO OAHOH W3 ABYX
JOYEPHUX KIIETOK, T.€. HaclexyeTcsl OMHOMUHEIHO, B CBSI3U C 4YeM, yTpa-
YUBAETCSl B MMOTOMCTBE.

[Ipu TpaHCOYKIMH BO3MOXEH MEPEHOC T'€HOB, KOHTPOIUPYIOIINX TTH-
TaTeIbHBIE 0COOCHHOCTH OaKTEPUH, X YCTOMYMBOCTD K JIEKAPCTBEHHBIM
BellecTBaM, ()EPMEHTATHBHYIO aKTUBHOCTH, HAIMYKE IBUTATEIHEHOTO
arnmapata ()KI'YyTUKH) U Apyrue cBoicTBa. [lepeHoc Mpu3HaKOB B MPOLIEC-
ce TpaHCOYKUHMHU OOHapyxXeH y mpeactaButeneil ponos Bacillus,
Pseudomonas, Salmonella, Escherichia u ap.

TPAHC®OPMALHA Gaxrepuii 3akmodaercs B iepeHoce JIHK, BbI-
JIeTIEHHO! U3 OJHMX KIIETOK, B pyrue. s Tpanchopmannu He TpelyerT-
Csl HETOCPEICTBEHHOTO KOHTAaKTa MEXKAY AByMs KiieTkaMu. CiocoOHOCTD
JIHK npoHMKaTh B KIETKY-PELUIUEHT 3aBUCUT KaK OT MPUPOIBI CaMOi
JHK, Tak #1 oT pHU3H0IOrHUECKOTr0 COCTOSHUS KJICTKH-PEUITHEHTA.

YPKAPHOTBI — npencrapieHsl SAEpHO-IUTOMIA3MAaTHIECKUM KOM-
MOHEHTOM 3YKapHuOTHOM KJIETKH, BKIIOYMBIIUM B ce0s1 B KadecTBE SHIO-
CUMOMOHTOB MPEACTABUTENEH Pa3HBIX TPYIII DYOaKTepuii, IPEeBPaTHUBILINX-
Cs1 B MUTOXOHJPUH U XJIOPOILIACTBHI.
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YPOBAKTEPHH — Gaxrepuu pasnararoiige MOYeBUHY. JTH opra-
HHU3MBI MOTYT pa3BUBATHCS IPU BBICOKOH MienodHocTH cpensl (pH 9-10),
YTO TIO3BOJISIET UM BBI3BIBATH paclajl 3HAYUTEIFHOIO KOIMYEeCTBa Move-
BUHBI 10 aMMuaka. M3 cnenuguyecknx ypodakrepun HanOosee BasKHBI:
Micrococcus urea u3 cemeiictBa Micrococcaceae, Bacillus pasteurii
u3 cemeiictBa Bacillaceae, a takxxe Sporosarcina urea.

DU3MOIOTHUECKH CMBICI pacaia MOYEBHHEI, TO-BUANMOMY, CBOAUT-
csl K TepeBOAY aMHHHOI (OpMBI a30Ta B Ooree JIErKoyCBOSEMYIO aMMHU-
AUHYIO.

@ATI (ot rped. phagos — nokupaTens) — BUpychl OakTepuii (Oakre-
puodaru), akTHHOMHUIETOB (akTHHO(ark). dary, 3apa)xaroline u JTU3Npy-
IOLIME KJICTKH OaKTepuii, Ha3bIBAIOTCS BUPYICHTHBIMU. Daru, 3apaxato-
[Ke, HO HE Pa3MHOXKAIOIINECs B KJIETKE aBTOHOMHO U HE JIM3UPYIOLIUE
ee, Ha3bIBAIOTCsl YMEPEHHBIMH. YMeEpeHHbIEe (haru MpUBOAAT K 00pa3oBa-
HUIO JTM30TCHHBIX KylbTyp Oakrepuii (cM. JIusorenus, JlusorenHsie Oax-
TEpHUH).

DAKYIBTATHBHOCTSD (ot nart. facultas — Bo3MoxHBIH, HEOOs-
3aTeJbHBIN) — CIIOCOOHOCTh OAaKTepUil Pa3BUBATHCS B PA3IUYHBIX YCIIO-
BusiX. Tak, hakynpraTuBHBIC aHaYPOOBI Pa3BUBAIOTCS HE TONBKO B OTCYT-
CTBHE KHCJIOPOAA, HO U B €r0 MPUCYTCTBUH.

@UMBPHH (or nar. fiwbriae — 6axpoma), wu [1THAJIH, — KryTHKO-
no00HBIe 00pa30BaHuUs, PACIIOIOKEHHBIE Ha MOJTIOCAX, JIATEPATEHO WUIIH
MEPUTPUXHUATFHO Y MHOTUX TOABIKHBIX U HEMOABWXHBIX Oaktepuil. B
OTJIMYKE OT KT'YTUKOB UMEIOT MEHBIINE pa3Mepbl, MPSIMYI0, CIabon30r-
HYTYI0, HUTYATYIO, JIONACTHYIO, YeTKOBHIHYIO U Ipyryto (HO He criupase-
BUAHYI0) (hopMy. CocToAT U3 THAPOPOOHOro Oeka MUIuHA. M3BECTHBI
cBeiie 11 BuoB GuMOpHil, B 4aCTHOCTH OTBETCTBEHHBIE 32 MPUKPETLIIE-
HHUE KJIETOK K cyOcTpary, 3a nepegady reHeTHUeCKOTOo Marepuaia ImpH
KOHBIOTALIUH KJIETOK — TIOJIOBBIC TTHITH (SEX-TIHJIH).

XEMOTAKCHC (cm. Takcuc) — HanpaBlIeHHOE ABHKCHHE OaKTepuit
B CTOPOHY YBEIHWYCHUS WM YMEHBIICHUS KOHIIEHTPALMA XHUMHUYECKOTO
coequHenus: — 3gdexropa. Cpenn 3pPeKToOpoB paznMyIalOT aTTPaKTaH-
ThI (BEILECTBA, MPUBIICKAIONINE OAKTEPUil) U PENEIUICHTHI (OTIyTHBalO-
mue ux). CriocoOHOCTh KJICTKU pearupoBaTh Ha M3MEHEHHE KOHIICHTpa-
uu 3 dekropa onpenesieTcss HaIHYUeM y OaKTepuil crenupuIecKux
XEMOpeLenTopoB. Y KHIIEYHOH majaouku oOHapyxeHo ceime 30 penen-
TOPOB OENKOBOI MPUPOIBL, ClICHU(PUUHBIX K caxapaM, aMHHOKHCIOTaM,
COHMPTaM M APYTUM cOenuHeHusM U 10 10 Thic. KoM Ka)Xa0T0 peLenTo-
pa. OHM CHHTE3UPYIOTCS B MPUCYTCTBUU HHAYKTOPA MIJIM UX CHHTE3 KOH-
CTUTYTHUBEH.

73



Hexotopble penentopsl MOT'YT BBIIIOIHATH PONb OEIKOB-TIEPEHOCUH-
kOB (TmepMmeas, Tpaciiokas) B MpoLEcce MOCTYIUICHHS MUTATEbHBIX Be-
mecTB B KieTky. LlemecooOpa3HocTs peakumii XeMOTakcuca He BCeraa
OYEBUIHA. aTTPAKTAHTHI HE BCErNa CIIyXKaT HCTOYHUKOM MHUTAHMUS, a pe-
MEJJICHTHl HE BCErAa BpeOHBl. XEeMOTAaKCUC KIyOeHBKOBBIX OaKTepui,
MUTPUPYIOIIUX K KOPHAM PacTCHUSA-XO3SIMHA, CIIOCOOCTBYET IMpOIecCy
nHUIMpoBaHus 6000BoOro pacteHus. B To jke BpeMsi BbIAEICHUSI KIETOK
pacTeHus ClIy)XaT aTTpakKTaHTaMU WU AJs (UTONATOTEHHBIX OaKTepHii,
HarpuMmep, Bo30yaureneit msarkor ravim (Erwinia amylovora), u sto cno-
COOCTBYET 3apa’kKeHHUIO PACTCHUSI.

XEMOTPO®BI — Gakrepu, Y KOTOPBIX HCTOUHUK SHEPTUU — OKHUC-
JIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIHH.

IHHEHAHABHO3 (ot nat. Caen — COCTaBIISIFOLINN) — OMOIOTHYECKUI
MPUHINII, JISKAIIUK B OCHOBE-TIepepaboTKY NPOAYKIMH, BEIYIIEH K MOJTy-
YEHUIO MPOIYKTa C HOBBIMH BKYCOBBIMH U MUTATEIHLHBIMHA KaueCTBaMU
WHBIM COCTaBOM MHUKpoduiopsl. [IpuMepaMu neHaHaOHo3a CIyKaT KBa-
LIeHHE, COJICHHEe, MOUeHue, (pepMeHTalus oBoel 1 PPyKTOB HA OCHOBE
MOJIOYHOKHCIIOTO OpOXXEHHUSI U PUTOTOBJICHUE BIHA U MHBAa HA OCHOBE
CIIMPTOBOTO OPOXKEHHU L.

IHEHO3 (MUKPOEOIIEHQO3) — coobiecTBO (BKIIOUAET TOITBKO
MHUKpPOOPTaHU3MOB), OTHOCUTEIEHO YCTOWYHBOE ITO COCTABY M YUCICHHO-
CTH, XapaKTEPHOE B TIpelieyiax ONpeefICHHOr0 apeasia, HapruMep, Ha 110-
BEPXHOCTH KOpHEH, pacTUTENbHBIX OCTAaTKOB. | ereporeHHBIM cyOcTpa-
TOM, KOTOPOMY MPUCYIIIa MUKPO30HATBHOCTh U MHUKPOOYaroBOCTb, SIBJISI-
ercs mouBa. MUKpoOOLIEHO3bI HE TONBKO caMOCTosATenbHbI. Kak npaBu-
JI0, OHH SIBJISIFOTCSI DJIEMEHTAaMH OWOLICHO30B (COOOIIECTB OPraHU3MOB
Pa3HOro ypOBHS — )KUBOTHBIX, PACTEHUI, MUKPOOPTaHU3MOB). MUKpoOo-
LEHO3Bl MOTYT OBITH CTaOWMJIBHBIMH, HECTAOMJILHBIMH, BPEMEHHBIMHU.
OTHOCUTENBHO MOCTOSHHBIMH M CAMOCTOSITENBHBIMH MOXKHO CUHUTATh
LEHO3bI MUIIEBAPUTENFHOTO TPAKTa YENIOBEKA U dKUBOTHBIX, pyOLia XK Bay-
HBIX, KHIIEYHHKA HACCKOMBIX.

HHUAHOBAKTEPHH — 6onb1ias rpymnia OpraHu3MOB, COYETaIOIINX
MPOKAPUOTHOE CTPOEHHE KIETKU CO CIIOCOOHOCTBIO OCYIIECTBISTH (O-
TOCHHTE3, CONPOBOXKAAIOMMICA BbeaeHreM O,, 4TO CBOMCTBEHHO pa3-
HBIM IPyIIIIaM BOZOPOCIIEH U BEICIINX pacTeHuid. OObennHeHne 4epT, Ipu-
CYIIMX OpraHM3MaM, OTHOCSIIMUMCS K pa3HbIM LapCTBaM HJIM JAaXe Hal-
LapcTBaM JKUBOU MPUPOIBI, CAENAI0 IMaHO0aKTEPHH 00BEKTOM OOpPBHOBI
3a IPUHAUISKHOCTD K HU3IIUM PacTeHUSIM (BOIOPOCIISIM) HIIH OaKTepH-
aM (IIpoKapHoTam).
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LIITAMM — xynsTypa MUKpPOOPTaHHU3MOB, BBIJICIICHHAS HAa TUTATENb-
HOW Ccpezie U3 OMpeneNieHHOr0 MECTOOOMTaHUs: TIOUBHI, BOAOEMA, Opra-
HU3MOB, POAYKTOB MUTAaHUA U T.I. boree y3Kkoe, moHsTHE, UeM BU; pa3-
JIMYaEeTCsl IO OTAENbHBIM MTPU3HAKaM, HE BBIXOS 3a Ipenens! Buaa. [Ipo-
MBIIUICHHBIC ITAaMMBI (MCIOJIB3YIOTCS B IPOMBIIIJICHHOCTH) CITIOCOOHBI
K UHTCHCUBHOMY CHHTE3Y BUTAMUHOB, ()epMEHTOB, aMUHOKHCIIOT, AHTH-
OMOTHKOB M APYTHX BaXKHBIX IUIS YelloBeKa coequHeHui. [IpombIiiien-
HBIE IITAMMBI [TOJY4alOT YacTO METOAAMHU FeHHOW MHKXCHEPUH.

DJIEKTHBHOCTH (ot aurn. selectivity — n3duparenbHOCTB) — yder
n30MpaTeNbHBIX MOTPEOHOCTEH MUKPOOPTaHU3Ma B CIICIU(PHUYECKUX YyC-
JIOBUSX PA3BUTHUS MIIU CO3JaHUSI OaronpUATHBIX YCIOBUH AJIS Pa3BUTHS
OZJHOTO MUKPOOPTaHU3Ma IPH CO3JaHNH HEOJAarompusATHBIX YCIOBUN IS
JpYTrux. DNEeKTUBHBIC CPebl MPEAHA3HAYEHBI 1Tl OIpeeNieHHbIX (pr3mo-
JIOTHYECKUX TPYIIT MEKPOOPTaHu3MOoB. O0ecreynBatoT MPerMyILeCTBEH-
HOE Pa3BUTHE BHJA MW TPYIIIBI POICTBEHHBIX MUKPOOPTaHU3MOB H He-
TPUro/HbI (MM MEHee TIPUTO/IHBI) [UTst pa3BUTHS Npyrux. Hampumep, cpena
Ui a30To0aKTepa HE AOKHA CONEpKaTh MCTOYHUKA a30Ta, HOCKOJIBKY
OH (UKCUpYEeT MOJEKYIApHBIN a30T. Cpena Ajsl LEUTIoN030pa3pyIao-
HIMX MUKPOOPTaHU3MOB JOIKHA CONEPIKATh B KAUECTBE HCTOYHUKA YHEP-
THH LEJUTION03Y, KOTOPYIO HE UCTIONB3YIOT APYTHE MUKPOOPTaHH3MBI.

OHTOMOIITATOTEHHBIE ITPEITAPATBI (6iOMHCEKTUIIHIBI,
MHUKpPOOHBIE MECTUIUIBI) — MUKPOOHBIE Tpenaparsl it 00pbObI ¢ Ha-
CEKOMBIMH — BPEAUTEISIMU CENbCKOXO3SHCTBEHHBIX KYIbTYyp. [Ipenmy-
IecTBa OMOMHCEKTHLHMIOB Mepe]] XUMHUISCKUMU CPEACTBAMH 3alllUThI
pacTeHHii: He pa3pylIaloT OMOLEHOTHYECKHE CBSI3U B MpUpoae, 0e30-
MAaCHBI IS YeJIOBEKa, He HAKAIUIMBAIOTCS B MPUPOAHBIX oyarax (B Imo-
yBe). 3BecTHB OakTepuaibHbIC, TPUOHBIC U BUPYCHBIC YHTOMONATO-
TeHHbIE Ipenaparsl. bakTepuanbHble MpenapaThl: YHTOOAKTEPHH Ha OC-
Hose Bacillus thuringiensis var. galleriae mpotuB nucTorpb3ynmx
BpEIMTEIICH OBOLIHBIX U TIOAOBBIX KynbTyp, BUII (0ronornyeckuii uu-
CeKTUIMJIHBIN Tpenapar) Ha ocHoBe B. thuringiensis var. caucasiens
11t 00pbOBI ¢ BPEAMTEISIMH TIJI0JOBBIX, OBOIIHBIX U APYTHX KYIBTYP,
neHapobanuuMH Ha ocHoBe B. dendrolimus mist 60psOBI ¢ cHOMpPCKUM
LIETKOIPSIOM, ILETKOPSA0OM-MOHAIIIEHKOH, XJIONKOBOW COBKOM. [ pn6-
HBIC TIpenapaTthl: OOBEPUH Ha OCHOBE MyCKapJHHHOTO rpuba Beaveria
bassiana cocHOBOTO M TYTOBOTO HISTKOMPSA, SIOJIOHHON TI0N0KOPKH,
cTe0JIEBOTO MOTBUIbKA, PENHON OEISHKU, CBEKIOBUYHOTO JAONTOHOCH-
Ka, BPEAHOH uepenaliky, KoIopaacKoro Kyka. BupycHsle mpemapatsl:
BupuH-OHIII a5 60pb0BI ¢ HemapHBIM menKonpsiaoM u BUpuH-OKC —
MPOTHUB KaIlyCTHOHW COBKHU.
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SITHDOUHTHBIE MUKPOOPIAHH3MAI (ot rped. epi — Haf,
phyton — pacrenne) — MUKpPOOPTaHU3MBI, OOUTAIOIINUE HA TIOBEPXHOCTH
Ha/I3eMHBIX OPTaHOB PACTECHHIA (JTUCTHEB, CTEOICH, IIBETKOB, TIOZOB). D.M.
CYIIECTBYIOT 3a CYET MPOAYKTOB PK30CMOCA PACTCHUH, BBIACTSIOMIUXCS
B HUYTO)KHO MaJIBIX KOJMHYeCTBaX. MHorue D.M. BRIpabaThIBarOT (hHU3HO-
JIOTMYECKU aKTUBHEIC BEIECCTBA, 00JIa1al0T AHTAaTOHUCTUYECKUMU CBOM-
CTBaMHU K (pUTONATOreHHBIM OaKTEpPHsM U TPUOaM, TEM CaMbIM TPE-
CTaBJISIOT €CTECTBEHHBIN 3alIUTHBIN Oapbep s PacTCHUH, YCHIUBAIOT
ux npupoansiii ummyHuTeT. Jlo 80% snudurtoB cocraBnsioT OakTepun
pona Pseudomonas (B wactHoctu, Erwinia herbicola). B otnuuune ot
3.M. puronarorennsie Oakrepuun (Bacillus) u rpudsr (Penicillium,
Fusarium, Mucor), koTopbie TakXe BCTPEUAIOTCS Ha TTOBEPXHOCTH pac-
TEHUH, P MTOBPEXKICHUN TOBEPXHOCTHBIX TOKPOBOB MPOHUKAIOT BHYTPh
TKaHEW PacTEHUH U BBI3BIBAIOT MX 3a00JICBAHUSI.

DYKAPHOTBI (ot Tped. €U — HCTUHHBIH, Karion — simpo) MUKpOOp-
TraHU3MBbI, HIMEIOIINE UCTUHHOE Apo. K aykaproTaM npuHamiexaT rpu-
Obl, Bogiopocyi 1 ipocteiiniue. [1o CTpoeHU 0 OHU CXOIHBI C PACTHTEIh-
HBIMH Y )KUBOTHBIMU KIIETKaMu. bakTepuu, B TOM 4HUCIIe IHaHOOAKTEPUH
(cuHe-3enmeHbIe BOMOPOCIN), OTHOCAT K mpokapuoraM. Ocolyro Tpymmy
MPOKAPUOT COCTABJISIIOT apXxebakTepuu (apxew).

B sykapuoTHO# KJIETKE eCcTh SAPO, OTICIEHHOE OT OKpY>Karollel ero
IUTOIUTa3MBI IBYXCIIOWHOM sS1epHON MeMOpaHoH ¢ mopamu. B sape Haxo-
JISITCSI OJTHO-JIBA SIAPBIIIKA — IIEHTPBI cuHTe3a pubocomansHoii PHK u
XPOMOCOMBI. B TpOKapuOTHBIX KIeTKaX sjepHas MeMOpaHa, OrpaHHYH-
BaroIllasi TEHETUUECKUM MaTepual OT nuToruiasmMel orcyTcTByer. JJHK B
KJIETKaX TaKOTO CTPOCHUS HE 00pa3yeT CTPYKTYp, IMOXOKHUX Ha XPOMOCO-
MBI 3YKapHOT.
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