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KrIPUru

Enuu-texxnxr, firrruMan-HrrlrcaArr reporrrr ltrepa]rrr{rlfla Bo
ncrehcalrn cy'perae urxnua$ er4uju 6up 4erpae 6rorexuoaoxuja
6ronoxnjanwn cep6ecr qrrM cahocfiHo qeBprurMfirHlrp. Erunn
6naasacrre ruehcyrraap rynaeje rreBprurMocu Myacrp 6umexno.no-
xnjaxnx fln c6auuga ailnrn resahyp equp.

Enorexxo.noxnja repMr{Hr{ errur{ eqo6ujjara 70-qH rrJuropnn
aonrua Aaxlu eArurMr{trIArrp. hasupga 6y reprtrnu AepA eJrMn
caheru 6rpleru4npup. Expuxrrucrr oHyrr en rrlyhyr'l Be roAr{M cahocu
cajburan rexurrKrr unxpo6no.noxujaqHp. Myaorp AeBpAo ruehs 6y
cahe cerajeae ncru@aae oryxaqar cennjjeae rnruqa$ erMrrrqArrp.

Texxrxn uuxpo6no.noxnjarun ruca MyA4or ep3uqs fturr
mceppy@rHnun repxn6 hrcceorne rreBptlrMecu rrJrK nen6eAe
rg6ngrrtrr rrHcaHH ra.neh egeH hejporaMng ranyruapHHa ocacrraxHp.
Ey raryrurapqax 6npn 6ene u6ans eArrJrrp: "9annu opraHn3MJropqH
6ejyr,re ne rnxxrua{br,eMsJro xengnjr 6uorytle oHJrapHH enqynoplr
Irrro ropc uytenailr6gnp". Opraxn3wrop eJrrryrro Ho r€Aop KHTTHK-

Anprropcei 6up o neAep re3 6ejYjy6 qoxarHpnap, MocoJroH:
orypxacu3 hejnau.rap oxypranbrJrapa, xe6eaeKJrop rce 6ntxrutepe
rurc6eres res 6ejyjy6_ aprnpnap. I mn rojyr etu :urMar .l mrr
Aorry3 eTrr anMarlan 3 l@, heurx qsKlrAe rua;r (exya se i{Hex)
orlr iurMarqax rlco E ne@ ree 6aua xonrp.

rlarurruap rltroprrclmro err re3 6ejyjen ne cyp'erle qoxarauu
MnKpoopranrsMJrepAup. Orurap hep 16-30 AorursAoH 6up uoxaau6
jem ncrur Bepr.rpnsp. MnxpoopraxnaMJropAoH r,laja xe6eaoK.rropr
exyse nnc6eren ejnn qeKrno 6uoryr.nexn 100 r,rux 4e$e rea eMoJro
xoruprrpnop. MuxpoopraxrrcMrropuH jyxcex cyp'eue 6ejyjy6 qoxlur-
MaJTapEHHH ecac ceSe6.nepunqen 6npa orurapuH 6uphyrrejpenra
oJrMaJrapHAHp.

Eejy_l"re Bo troxaJrMa cyp'ernxnx jyxcexanjuno xepo 6axre-
pnjaaap 6rpnnuu jepu ryrypaap. .[r.rxep repe@4an, coBer aJrrrMlr
Bepna4cxn rejq eArp xlr, Jep yaopnrr4o 6axrepujaaap xurrrjeau
qeBpf,rMonop 3aMaHH oH t{ox euepxuja M;urrrx oJrau jexane
qaIUrHrapAHp.

XI{ ocpte JI.IIacrep rurrrupMa Bo oHy oMsnoxorupon
mrxpo6aapH, uepa6u Bo nuBoHr.r xapa6 eAai 6axrepnjaaapu
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ejpenr.ruurlnp. Cogpanap rreHrlrp, rarHr Bo 6arura cyA Mehcy.lllra-
PHHHH'' :UIHHMACHIITA MHKPOOPTAH}I3MJIOPI{H PONY AEKAP EAI.IJITI{.
Eyryn 6yrurap rexrroJroxH [pocecrropAo Mr{Kpoopraurr3MJropAou
ceMop€nu uctnQaAe orryHMacHnnn 6am.rasmrurrnu roi4y.

Euo.noxn rrpc@ Bs aMruurepnH uyxre.nr$ rr{Aa MageJroprrrrrrr
anHHMacHrrAa hers r€Auu AeBpnopAex rlrrrrrpaK erMsca 6nmexxo-
aoxrjaxun Aaha r€AtlM Tapnxs MaJTHK oJrMacHHa Aoniugr enup.

MrxpoopnaHn3MJropnH 6noxnuja Be Qnanoloxujacnma Aarrp
aflapburan $ynlarrrerrta;r eJrMH TeAmra"rap orurapbrn xe4rru-
IrMKaIrJrapbrHEr amKapa trnxapMHrrr/lup. Ey opraxr3MJrop 200 - 4.o'.H
uox Qaiaanbr y3Brr MaAAonop crxre3 eAr{pnop.

MuxpoopranuoMJreprrH [paKTr{xaAa rsr6nur r{mnca,qrl hejarrrn
nxxurua$n ee uehxeu.zoHMocuHo 6ejyx rc'cup xecropMrmaup. Eyr
hep meiqex oBBsJr, olurapHH ruyxre;rrQ xuujean peaxcnja;rapH aAn
ruopaurAo r{ox acaHrHrna anapa 6rur,lecu rrJro cHx 6auru4up.

Frasupga MuKpoopraHr{pMJropr{H cuHTe3 erlnjn uehcyrrlap:
3ynaJurap, aMrrn rypuynapH, jaurap, axru6norux;rop, Br.rraMrrruop, 

.

ToKcuHJrgp, floJrncaxapqnop Bo Auxep Susuo.lroxll aKrrrB Ma'l/leJrsp
uyxre;ruS 6nonexso.noxil [pocecJrop Bac]rrocrure cexaje4e ncrehcaa
orynyp. Mnxpoopranlr3MJroplru rer6rr onyHMa cahecu mx.{e
6yryrurg uehgy4;ramr'rup. Ourapa xaJrr receppy@arHnHn Myxro-
auQ cahe.uepnrqe ncru$a4o eArurMocHHAoH acHJrH onapar 'knu.
jaHH", "uraxrarru","xeonornapuH KeMoKrrrutopu" no ja "xeur$rrj-
jaruH" xnuu o6paanH apap BepnJrMr{mArrp.

Eenoauxle, TexHHKr{. uurpo6uoaoxuja MnKpoopranrlgMJropnH
xeueju ruro rrrsaH yuyn Sajqanu r,rehcy.rurapxH iurHHMacH, orpaQ
uyhnrun roMr.rgJronMocuH[r Bo 6rp uox 6uorexnoloxfi npocecJrgpfiejpenup. '. -ts

CexajeAe rexuo 
- 
MHKpoopraHrBMnopAoH Aejru, ersqe Ao

orurapAarr aunrrraH Oepruenr Bo $eprrrexr flpe[aparnapHrrAaH
(cep6ecr jo ja rllruoduanso onyHMyru ha;qa) xerr* nctn$ano
eAHJrHp. Oepuexraepnrrr{H &urr roceppySarnnun uyxre.nu$ cehs:-
nopruuo rer6urunu ejpexel 6uoxnr"rji cahecuno 

' ryt 
"rrlrrct 

ri
ex:uuoaoxujacu geju.nup. O, 6norexxoaoxujanun rn*rn**, ecac
cahecu cajnrrHp. ' ;-

leiq erMo( na3HMAHp Ktr, uyhexqucrruK en3uMoJroxnjacqr
rexHr{Krr r'luxpo6roaoxuja uae cux- 6auu4up. earuraef Sep-MeHTnop hejrau ne 6xrxn roxyM:urapnnlau :urbrHrrpAuca, has"rpg4
6axrepuja ne xe6eaexaepnex aaHxin Sepuexuep uyhengncnux
ensuuoaoxnjacurlra rer6ur onyHaH Sepv-:xraepnn'gO Z, _aL;- ro*y_Hy rsrrrKrur equp. Ey, hep mei4err oBBoJr, ur{KpoopraH[BMnopAoH
arrHHaH Sepr,rexraepuu 100 - l()00 q@lep.ne y*yJ re u.u" 6u,oaxonMocu r,rJrs enar€AapAHp, MocgJroH: unejux ue,qoalru Bg-3rrcrHroH anHHaH xnMorpurrcunun 100 rpaMH 3000, ,n*poop.n-
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Hrr3MJrOpAOH aJrErraH XrIMO"pmrCUHr.rH 100 rpaMbr fics 2 MaHaTa
6aua xemap

OmceuugAe 6umexxo.noxujaxnn uehg rexnrxu unxpo6noaoxnja
Be uyhexquourx enonuo.noxujacu caheaepunnn cyp'erle ux-
xnma$x Horr{rdeclHne ra6ar,rur eJIKeJrepAe, o qyr,f,,reAeH Ke.rMurrr
CCPH-ne 1966-qu ruqe rr,ruxpo6uoroxrja cexajeor japauunmrurp.

Ey cenajermr nuxuu4Su, Aaha Aorpycy, unxpo6uo.noxn cfirrre3
uehcy;raapurHx aprbrpbrJrMacbrHbrH KoHKpET ruraHJrapH uyejjex
eAruIMumlllp: "Muxpo6uoaoxu jerrl ayniurbr se 6arura 6uo.rroxu
aKTlrB MaAAenoplrH ucrehcaaunu xej.zu aprHpMar. Erorexxo.noxu-
jaxux xaMMaJI 6asacHxux xeHnrruor{ArrpMeK. Kerq mceppyQarH-
nux urxpo6uoJrox[ cr{HTe3 rrlehcy;urapuHa oraH reae6aruxuH TaM
oAoHruIMecIlHH Tg'MltH erMoK..."

Con on ulAe 6uorexuo.rroxuja o3yxyH jeau unxuma@ rr.rephe-
Jlocrrno DgAeM rojMyuAyp. Ey, xeHerHK re hyuejpe r,ryhen-
AIrclrrKJIsp[ xarurujjeraeprrxuH 6uorexuoaoxrjaaa reA6nm cajecux-
Ae MyMKyH onMyuAyp. FraanpAa xeHerrrK ne hyuejpe ruyhan4uc-
JIITKJIopI 6norexnoloxnjaxux oH uaBaH Bo nepc[exTrrBJru cahele-
plrAup.

Kenernx uyhex4uorujuH ToArlrrar MerogapH jeuu xaccerr
xeHgrrrx crpyKTypnapbrH atJrHHMacbI, zurH opraHr{3Mropr{H xeHr{HHH
6axrepnaa hyrrejpe xeHoMyga AaxHJI eAuJIMocI{ se heMux xeHerll(
ctlcrewlepnu rroxiuapar 6eaa $yuxcuja AarrrHMacHHa HMKaH
Bepup. HerurreAo crrrrrerrK AHT-lex x6apm jenn npcu xacconops
MaJTHK opnaHlr3MJrsp japaxup. Bypa4an aj4HH,qHp KH, xeH
uyhexgllc.lrniu cynepaKrnB re jexn xaccoJr]t rpoAyceHrngp japar-
Mapla 6uorexnoaoxuja y.ryn 6ejyr nepcneKr[Bnop aqblp.

Keneurx Myherulrcltrrje r'ryxreau$ emun cahelepulr 6np-6npnne
IeprlH Be xeurrru raprrrHJrbrrJrn Te'clrpu cajecurqe japanan jenn
crruTerrrx e.run cahe oJraH MoneKyajap 6noaoxuja ne xeHgTHKaHHrr
"rryueptncn" KuMu Ae 6axuar onap. Enp cegJro, xeHernr
uyhenqncnnx rer6urn ruoaexy;rjap xeHerrrKaHHH 6up cahecu o.ny6,
npcujje,r rpocecJropus in vitro ruopaxrAo anapa 6wrex caAo xeHerlrK
crcreMJropu ejpexnp.

llcrexnnes xaccsnu jenn uuxpo6 hyuejpeaepNHr{H aJrHHMacH
(rypaqnnpu;ruacw) rexuo.rroxnjacHHa KexerlrK r'ryhenquclnx aejii-
nrp.

Couarur 6nrxn hyuejpecHngex jerxun 6urxll opraur{3M}rHr{H
aJrurrMacH ne hejaax hyuejpe;repnnuu cyn'n Eopar{rAo jernu-
glrpu;ruecuHnn rrayuxyruryjy cy6yr eAnJrnrrKAoH coupa 6umex-
uonoxujaxun hyuejpe rrryhen4nclujn aMaHaH jenu cahecu ruej4ana
xeJIMtIuIAlrp. ,[,eueau, hyrrejpe rvryhexqnc;ruju 6xrxu re hejoan
uenuenu loxyMa Bo hyvejpeaepuu 6euepuartrecu, orurapHH
rrpaKrr{Ku rer6urunu ejpexup.
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Ieil err"rex na3HrltAHp xu, 6uorexxo.roxujaxnn uyacnp cahe.
noprrurrH urxnruaS erMocHHAe Ae r*luxpo6nuroxnjaxrrn 6ejyx poly
orlryryEAyp. Eere xu, xeHsrlrK uyheruucrrnjnH ocac xanrrnjjeraepu
uehs 6a*repnja;rap ysopuHro arapzurau reupy6urep HsrnqscrurAo
ra3aHrrJrMu'nllbrp Bo hal-hasHpla MrrKpoopraHru3MJropAeg en uyhyu
Be csMeperu oSjexr KlrMrr ucrn$aqe oaynyp. hyuejpe uyher-
Auc;rujux,qe Hco hyuejpe Bo roxyMiurapna nuraejepKoH . Mf,K-
po6uonoxu 6evepnrue ycyrurapu Kenrrru rer6rr eAunnp.

Eorotuxne, 6umexnoaoxuja r.,rnxpoopranxgMJrop Be orurapHu
uera6oanrnopunlrH, 6nrxu, hejnax MeHrrreJrn hyuejpe Bo roxy-
MaJrapHH r{rtrrnpaxx ws xanr 'rocoppyfurtt y.ryx $aiAarrH
uehcy;urapux :urHHMacH, jenn xaccoJru 6uoaoxn crrcreMrepru
japa4uruacurrnaH 6ehc eten eJrlrAlrp.

,'- : 
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OECHJI I

E}IOTEXHOJIOKI,IJA BE OHYH
IIHKI4IIIA O IEPC TIEKT}IB JIEPH

BuorexroaoxujaHuH 6np rer6urr.r eJrM KrrMH japanrrlacrr ne

QopuaaamuacuHAaH AaHHruapKo:n, yrJrK ner6eAe, oxyn 6upunuu
Bo ocac repxu6 huccecx oJraH TexnuKr,r rtlnxpo6uoroxujanrrx
japanrtra TapHxnHAa 6aruaauar na3brM,qbrp.

TEXHIIKIT MHKPOEHOJIOKI,IJAHbIH HHKHIUA(D TAPHXH

Buo;roxnjanun MuKpoopraHr3wropAsH 6ahc eAoH cahacnHlH
unxuuaSunH aHiurH3 erAr{KAe oHy Yq acac AeBpa ajupr'.rar o,rap.
hep 6up qerp unxpoSnoloxrajaxuH unxNura$ jo,ry, ouyx eJIMrr-
TexHlrKrr roporrr{ ne uer*ujjarrrH HqrHMar{ urrLIcaAH cenujjecnHuu
uxxxura$uuAa ponyHyH aprAHrbrHbr 6up naha cy6yr e4up.

ll.nx 4e$e 1675-uu u;r4e A.JleneHhyr MnKpoopraHLI3MJropHH
rocBHprIHU BepMHru na uuxpo5uo.noxujaHun rocBHpH gespyuyx (I
uephelecrHnx) acacnrrr rojr'ryur4yp.. Jlaxun HHcaH.Ilap Ml{Kpoopra-
Hn3MJIepI{H xeruSnngeH xejln enne.n oHnapHH HrurHpaKbl u.ne 6up
uox uehcyarap anMara 6aurnauuuraap. Iee.ue 6.e.-Aan 600O u;r
oBBaJr nlrBe ncrehcal eqra.n4ujn harqa rvre'ryMar BapAHp. I{ox reqnu
AgBJropAoH 6epn rtanxpoopraHu3MJropAaH crrpKo, cy,{ r*,rehcy"raapHnbrH
(ratnr, [eHAHp se c.) aJIHHMacH, ,rx$nn 6nrrut,rapurr jvrtlrua.n-

AHJrMacHrrra, uepex6uurlrpMo Bo ruepa6v.r*ru,lr4a Hcur$a4o eAr.rn[p.
Texxnxu rrrurpo6uuroxjanuH 6up enr'l xnun $opuaJ'raltrMacH

1857-68-w HJUropAe Jl.Ilacrepnu qahujane xaru$,rapu ura 6au-
.naxuuurqup. O, [rJrK AeOo onapar 1857-.rr HJIAa rhrqrllpMa
[pocecnHEH xeAumuHAs, 1865-uu uJrAo Hca nlrBa Ba urepa6un
xapa6 onMacurrra MHKpoopraHH3MnopHH ponyHy KecropMHru Bo

oprapa rapruH uy6aprae req6npr.r KHMH racrepnsacnja ycynyHy
Hponr cypMyrrrAyp. flacrep myxrcan$ jo.nyxyuy xocronr{KJropra
uy6apuee MoncoAHno BaKcrrHJropuH aJrHHMa ycynnapbrHbr r,rruJro-

MHtrrAHp. Ey teqrl{rar.napmHa xepe flacrep rexHHKH rtrnxpoSuo;ro-
xnjauun 6anucu cajx.rup.

Eerelnxro, TexHuKH rr,trxpo6no;roxujaHuH ecacur uuxpo6uo.no-
xujaxmr r{HKHTUaOHHHH II qeupyx4e (Susnoroxn r'raphe;re4e)
rojyauyurayp.

XIX ecpnn axnpnapHHAa enMlrH cyp'orJro r.rHxuuraS er4ujn
6up AoBpAo xspKoMnu pyc aJrrrMr{ I{.Me.rHrxoB 3epapBepnyu
xsMHp[qruropo rapruH r'ry6apuaeqe xocraJrlrK ropoAoH 6axre-
pujanapAaH ucrn@aqe oJryHMacbrHbr rexauS erMHIIr ne 6y lraejanu
hejara xeunprvreje rraJlHruMbrruqup. A;rnr'.r 1885-.Iu uaAe OAeccaAa
japarlnru 6axrepuoaoxu .na6oparopujaqa rojyr ue6acu r*ruxpo6-
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napHHAaE r6aperr flperapar aJrMbrrtr Ba oHAaH cyn6y.nrupaHJlapH
nehserruex MeceAr{JIo umu$a4e eTMHIUAI{p. Jlaxun jep4u hexyuen
helrun rrrnxpoS;rapux nHcaHAa ne6a euaae xerupevejuxgan ropxy6
6y urua MyraBr{Mor KecrapMrrrrrAup.

Me.rnuxonAaH coHpa coBer aJrlrlrd.Ilepu MepexoBcKlr Bo I'Icaqenxo
HHcaH ne en hejnarurapH yrryH 3apopclr3 oJraH uuxpo6 KynrypaJlapn
:urMbrrtr Be orurapAaH KsMI{pHrdI,Inopo rapruH r*ly6apuee4e MYBd-
@rurjjerae uqru$aqa savsrrrAup.ha3brpAa eHroMoraroren 6axre-
plroJroxrr [pe[aparnap 6np qox eJrKonopAo xeHnm uurjacAa
ucrehca;r eAHJr[rp.

1897-qu unre anMarr alnM.nepu Ho65e ne Klutrrep roMrr3 KeK
'jyupycy 6axrepnjanapHHAaH u6apet HI{rpaK}rH upenaparnHbl
anAHJrap. Pycuja4a 6y rpeuaparHH vutK ae$e 1911-.Iu I{nAo
hasupaar,racrrna 6axuajapar onyn xeHl{ur rlcrehcanbl ne rsrSnrur
1929-uy u4e hejata KeqrprrJlMurrrAtrp.

Pyc aJTHMH Kocrnrqes Bo oHyH aMoK,{aunapu IrJrK qa$o
aamo6arreplapAon u6apm aaoro6axtepr{H rrperapatnr haaupaa-
MHru Bo oHy a3or xy6pecu oBo3uuo ncru$a,qe g1vflrrrAltp.

XX ocprrH 6npuxun japucun4a Pyorjaqa rexnrrKlr MlrKpo-
6uo-rroxuja 6ejyx ryc'etae unxnuraQ errr,reje 6auuraAu. C.HsaHos
crurgr rbrqrHpMacuHu erpa$ru ejpanuuru Bo HJIK Aed:e orapar
6y upocec4e Soc$op.lry y3By 6up.ueruueropuH oMeno xoJrMocrrHrr
KecTopMI.IrrrAup.

C.KocruueB Be B.Eyrxenuu MHKpocKo[Ex xe6elexlopr{H KeMo-
jn u.ne 6up uox y3Br.r ryprlynapbrH aJrHHMa rexuo.lroxujacnxu
ejpenr'ruur ne 1930-uy unlo npaKTlrKn onapar JrHMorr ryprtrycy
anMHrruap.

B.III6nqEHuK6s, O.r{uctjaxos ne 6aura pyc an[Mnoprl cyA
Typuycy, aceroH, 6yrul cfllrprr{HuH 3aBoAAa ncrehcaau ycyJr,napH-
xor uruaeju6 haauplauuuuap.

C.Kopoajor, A.Bojrxerurr Bo 6aurraaapu jenu 6uotexuoJroxn
[pocecnop ecacHHAa cyA uehcyalapunnu aJrHHMacrJHH ToArrrr
eTMHUUTSp.

1929-,ry HJrAo rHxuJrvrc arfi4un A.(Daeunnr repesuH4en ncun-
ci{.rurrrHuH xeru$u rexrrrrKr.r uuxpo6uoaoxnjanun nmuuraSuuqa
6ejyx poa ojna.qu. 1940-qbr r.{JrAo neH}rcyuuryrl, 1944-uy ,n4le ,ce
3.BoxcuaH repa$unqen crpenroMlrtcrru anbrHrbr.

__ Ey caha4e pyc arrrMnoprrHuH Ae 6ejy* anaju onMyrrrAyp.
H.Kpacu.nnuxot, 3.Jeprrroajera, l.hayse se 6amrarapu ruyirealr$
anrn6uorux MaAAonop aJrMbrru Bs 3aBoA ur.rrjacuxqa 

-NcrehcaaunH

hejara KerrupMr.lunop.
XX ecpuH r.rKrHqE japucuu4a H.Hepycalur*lcxn, LCxpja6uH

ne c. ceuajeAa uaja xe6e;roKnopHHAaH jer,l ayaaan aJTHHMaCHHHH
ecacr{Hbr rojuyruaap.
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M.Eexep Ba oMoKAarrurapbr jeu MoncoAr.rJre lnsur aMuH
TypuycyHyn npaKTHKr{ aJrbrHMachrHu hajam KequpMurunop.

Texnuxu unxpo6uonoxnjanun Myacup unxuurae lenpy XX
ocpnH rrKHHsrr japHcun4a rrroaexyajap uurpo6uoaoxujauuu xeHum '
ryc'an rarrMacbr rrJra enar€napAbrp. Meha 6y qenp4e rexHuKr,r
ruuxpo6noaoxujanun uox cyp'erae Bo nHTeHclrB trHKur[aSH jeHu
- urxpo6uoloxuja cenajecnHrrH japanr"racnxa ce6e6 orlgy. ,(yHjaqa
rrax ge6o onapar Pycujaqa 70000 r r'auxpo6uoaoxn jeru 3ynaJrtr
ncrehca.n eAoH 3aBoA ucrn$aqeje Bepr{nnu. hasup4a 6y uexr I
MJIH I]oHA IIATAHPHJIMbIMAbIP.

Muxpo6noloxuja cenajecrrHrrH rcpnarrtryn6nTnorrA[pnr{rr [pera-
par, aHru6r.roTuK, BIiITaMr.ffi, seprrreHT Be A]rxop Quauoloxn aKTIIB
MaAAOngp r.rcrehcar eAoH 3aBoAnapr,rH caju xeTAuKr{o apTqp.

Texxrxu ullxpo6uoaoxnjanr,rH rrlyhyrra eharvrnjjere MaJrr{K coH
uyrernerujjorJraprrHAoH 6npu r'rnxpoopranlr3MJrop Bacr{Tocr{no HH-
rep$epox Bo HHcynr.rH KHMH rnjuarau AopMaH MaAAonopHHr{H
anHHMacr.rAHp. Ey, 6uo'rexno;loxujaHuH jenn cahecu oJraH xeHeruK
uyheu4uomjrrH TexHuKu r,rurpo6uoaoxujaja 6rurasacure rsr6uru
cajecunge MyMKyH onMyrtrAyp.

EI,IOTEXHOJIOKHJAAA HCTI,IOA.IE OJIYHAH
MHKPOOPTAHH3MJIEP BE OHJIAPbIH CEIIUIMEC}I

Fraarrpqa eJrMo Mo'JryM oJraH 100 r"run HeB MrrKpoopraHlr3wrop[rr
100-e reaepn 6lrotexxonoxuja,qa ror6ur onyHyp.

Muxpo6uo.noxuja canajocfiHAo KeHlrru rrcrn$aqe eAr.rnoH MHKpo-
opratlrgMJrop]tn rbrca xapaKTepr,rcrr,rKacbr r{oABer I - ae Bepr.rJrMnrrr-
qnp. ln4a rrehcyalaprr Bg lrqKrlJropnr aJrHHMac wuga S acc haromyce s
tIuHcrH yaja xe6elex,repn, homo-ra herepo$epueHTaruB .cyA
rypruycy 6axrepnja.lrapblrrAan ucru$aqe eAHnrrp. yenu hsr.reArqn-
nep r"raje xe6e.rexlepu ae Clostridium rrrrHcJ'rr,r axaepo6 6axre-
pnjarapgan aJrbrHbrp. Yaru rypury.nap xn$ se r"raja xe6elex;rapu,
horvro$epr"renrarr{B cyA Typuycy 6arrepnjaaaphr RacnrocrrJro aJrH-
xHp. Aruun rypruyxapH Bo HyKneorlr,qneprrH aJrHHMacH Morcarr{Jro
xapnxo6axtepnop Bo [ceB,qoMoHaryap re46ur eAr.rnnp.

-Bnrauux, Kaporr;rx Bo crepnHJrepuH aJrHHMacu 6arrepnjatap,
xn$ re rr,raja xe6enoKnopuHrrH r.rrtrTr,rpaKlrr flno KeAr,rp. noarnca-
xapfiAnop flasugutm ne r'laja xe6elax.nepn, 6arrepnjarrap 

"acrre-cuJrs aruHbrp. Muxpo6 3yna.rrH ncrehcaluH.ua eH vox ncrn$a4e
oiyHaH MHKpoopraHnsu Candida,{uncJtw rraaja xe6e.neKnopuAup.
AHu6nornxnopr,rH r.crchcitaunqa acacoH aKTr{HoMHTcernapAeH
(Streptomyces qnHcJrr,r 6axrepr,rjalap4au) ucrnea4e onyHyp.
@epuenr [penaparJrapHxHH exceplrjjaru xuS xe6eaaKnopH, mp-
narnyn6nrlornlrprrun nperaparxap uce 6axrepujaaap4an aar.rp.
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qaaser I
Euorexno.noxnja4a xeHurx ror6nr eAHJroH

MHxpoopraHHsMJrOpaH rbrca xapaKTepHcTHKaCbr

It

M14KPOOPTAHI43M TI,IT MOhCYJI

fu4a r,,rehcynnapbr Ba HTIKrIIOP

l. Saccharomyccs
cerevtsae

2. Sacchoromyc.es
oviformis'

3. Propionobae.lcriurn
shermanii

4. Penicillum
roquefortii

5. Lactobactcrium
bulgaricum

6. Lctctobaclerium
acidophilum

7. Strcptocotcus
therm<4thilus

uaja xo6e,rejn

lraja xo6e,'rejlr

6axrepuja

xn(t xe6e;reju

6artepuja

6axrepnja

6axreprja

ruapa6, caKe, [rrBo,
KBac, qspeK uajacu.

ruaMnaH ruepa6nr

Hcaevpe nexAuprr

Pox$op reH,qr{plr

IaTbrr, xyMhI3,
neHAnp, Oonrap
raTblrbl BA C.

Ysan heareAHqunep

8. Kluw,:romyces
Tragilis

9. Saccharomyces
cerev6urc

10. Clostriclium
acetobutylicurn

r'raja xe6e.rrejlr

uaja xe6a,rajn

6axrepuja

cTrrJI CrrHpTr.t
(,raxro3aaaH)

cTr.{Jr cnHpTH
(rayxosaAan)

aceroH, 6yrwr
cnr,rpTlr

Ysslr rypruy,rap
ll. Aspergillus niger

12. Rhizopus
ntgrrcQns

13. Aspergillus
terrcus

14. Cantlida
hydrocarbofttmericct

xn$ xe6eaeju

xnS xe6e,rajr.r

xn$ xe6a.najrr

naja xe6eaejn

JrlrMoH ne rayxbn
. rypruynapbr

rDyuap ryplxycy
(uryKo3aAaH)

lrraKoH rypuycy

Syuap .rypuycy(napa@HHAoH)

a
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I
MI4KPOOPTATIH3M TIAN MOhCYJI

15, Lactobacillus
delbrueckii

16. Acetobacter aceti

17. Pseudomonas
aeruginosa

6axrepuja

6axreprrja

6axrepuja cYA rypruycy

cupKs rypuycy

ulrpoY3YM rypEycy

AunH Typrtrynapn Bo HyKneorflAnep

18. Corynebacterium
glutamicum

19. Brevibacterium
flavum

20. Pseudomonas sp.

21. Escherichia coli

6axrepuja

6axrepraja

6axrepuja

6axrepnja

L- auanx, 5-
HHo3rrH re S-ryaxu.lr

urYraMHH ryprtrycy

, L-acnapaxr.rtr

rypurycy

Butalrux.rrep, Kaporl{Hnop, crepr{Hnop

22. Eremothecium
ashbyii

23. Ashbyii gossypii

24. Propionobacteri-
um freudenreichi

25. Blakeslea trispora

26. Phvcomvces
blakes[ecanus

2'1. Saccharomvces
carlberseisis

28. Sacchar-omyces
cerevisiae

r'aaja xe6e.ueju

r'raja xe6urejn

6axrepuja

xuS re6e.neju

xrnS xe6e;reju

r'raja xe6e.Ireju

r'raja xe6e.nejn

nurarrlur B,

nurauun 82

nmauru B12

B - xaporuu

p - xaporux

eprocrepr{H

eprocTeplrH

flo.nncaxaprrAnop

29. Leuconostoc
mesentericus

30. Xanthomonas
campestris

31. Aspergillus niger xrS xe6eaeju

6axrepnja

6axrepnja

XUTHH BO XHTOSHH

AeKCrpaH

KCAHTAH

,'t r

b
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I
MI4KPOOPTAHI,I3M TI4II MOhCYJI

32. Coriolus
versicolor

33. I*nlinus edodes

34. Schizophyllum
commune

Aerobasidiu
pulllans

35 m

dazu4utru xe6eaex

6asuItuJtu xe6a.nex

lasuwutu xe6eaex

6aswunfi xe6oaex

urusoQu.naan

ay6asnqax ne
[yJurynaH

KapHOnaH

ICHTEHAH

Mnxpo6 synann

36. Candida utilis

37. Saccharomvcoosis
lipolytica

38. Melhalophilus
methylophus

39. Chlorella

r'.raja xe6eaeju

uaja xe6eaeju

MlrKpocKonr.rx jocyn

6axrepuja

cyaQnr ropracH,
oAyHqar hu,qponnaa-
rbil Be napa$uuqau

AJIHHAH 3YNANU
6Noxytie

MeTUJI ClrIpTrI BO
METAHAAH AJIbIHAH

6uoxyr.ne

3yraJrn 6uoryrae

.[,epuan MaAAaneprr

40. Penicilltum
chrysogenum

41. Cephatosp.orium
aeremontum

42. Streptomyces

43. Bacillus brevis

44. Bacillus saDtilis

45. Bacillus
polymyxa

46. Rizopus nigricans

47. Arthrobacter
simolex

48. Escfi.erichia coli

xu$ xe6e.neju

xn$ xe6enaju

-6yAarnaxanoaKrepHJarap

xu$ xe6eaeju

6arrepuja 
t

6axrepuja .(xen r,ry-
noHAHCJil{Jr,r Ycynynae aauuas)

6axrepuja

6axrepnja

6arrepnja

caMoTOTpoIIHH,
luHrep$epou

NCHUCHJIJII{H

ce$aaocnopl*r

aru$orepurcnn B,
KaHaMHTCHH, HeO-
MHTCIIH, CTpe[TO-

Mr{TCHH, TeTpaTcHK
,IIIH BO C.

rpauncuqnn C

6acnrpacuH

nolurrluxclrn B

creporrA hoprrlonnapu

creporrA hopuounapu

ltHcyJrr,rH,

L2



I
MI4KPOOPTAHLI3M TI4N MEhCYJI

@epr.aexr.nep

49. Aspergillus
oryzae

50. Aspergitlus niger

51. Trichaderma
reezii

152. Aspergillus
I terreus

53. Saccharmyces
cerewstae

54. Saccharomvces
lipolyttca

55. Kluyu-eromyces
taglts

56. Aspergillus sp.

57. Bacillus sp.

58. Endothia
parasittca

xu@ xe6e.nejn

xuS xe6eneju

xuQ xe6e.naju

xu$ xe6e;rejn

rr,raja xe6enejra

uaja xe6eneju

uaja xe6eaeju

xu$ xe6e.neju

6axrepuja

xu$ xe6a;reju

all{unaSanap

rnYKoaMrrJra3a

cennYna3a

NCKTHHA3A

[poTeaSa

rypcar sepr*leHrr

HHBepTa3a

ceiltYJlasa

JIHIIA3A

naKTa3a

KOHA TOCOppY0a TbTHAA rcru$age eAr{naH npena parnap
59. Rhizobiam sp.

60. Azotobacter
chrococcum

6I'. Bacitlus
thuringiensis

62. Bacillus popilliae

63. Beauveiria
basstana

64. Gibberella
fuiikuroi

x-ex jyr"rpycy
oaKTepr{JacH

6axtepnja

6axrepnja

6axrepnja

xu$ xe6e.reju

xu$ xe6eaeju

asoro6axrepun
OHoroxII

HHCeK-rHCulnop
(eHToOaKreplH,

rrHceKTrlrr, rouennn
se c.)

6onepuu

11166epennunaop

HHTpaxHH

'65. 
Thiobacittus

ferroxidans
6axrepuja

---F+

0uuanennau
MYxraruo

uera.nnaptlu
anhrHMacbrlrAa

JtL
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I
MI{KPOOPIAHI,I3M TI4II MOhCYJI
66. Zoogloea

ramtsera

67. Mrthylococcus sp.

68.
Rhodopseudomo

nas sp.

69. Methanobacteri-
um sp.

70, Pseudomonas sp.

7I. Aerobacter sp.

72. Methanobacteri-
um suboxydans

73. Methanobacteri-
um formtcium

74. Methanosarcina
barkeri

6arrepuja

6axtepuja

6axrepzja

6axrepnja

6axrepnja

6axrepuja

6axreprja

6axrepuja

6axrepuja ypaH, Mllc Bo
KAAMIIYMYH

AJIHHMACHIITA

AarrrKoMYp Mo'AsH-
nopHrrle [aprnaJH-
rublH rapurHcHHDIH

arrhrHMacblHla

vnpxa6 cynapbrH
TEMI,I3JIEHMOCI{HAE

6uoragun
arHHMacbrHIa

Mraxpocxonrax jocyxlap rexxoloxnjaqa heleaux
qox a3 ret6ur oJryHaH opranrr3MJrspAup.

Mnxpo6noaoxu crrHTe3 rpocecnHr.rH ex ruyhyr*l rapxu6 hucce-
cunu unxpo6 Kynrypacbr (upolycenr) roruKrur equp. flpoqycerrrrrH
celruJrMocr{Etrn sc€lc xpureplrjacu (r,le'japrr) onyn eearr.nbrruAtlp.
Cexajeqe KoHKper rexHoJroxu rrpocec 3aMaHHH aKTI,TBJTHK qox Baxr
uyxmauQ xocropr.rqunapAou acbrJrbr oayp. OHa xeps Ao drajqarhr
npoAyceHTrrn cequJrM(rcn re rujuaraeHAuprdnMocn yrryH aruaraAaKbr
xgcropurdlrJrsp oL?c poa ojxajup:

l) [poAycerxn sepepcusauju (rer6nr onyHaH qaHrbrrap,
xcrehcaa ,eAeH rrrexcrgp ne erpa$ rr,ryhur yvyn);

2) 6toqurrsruK aKrrrBJrujlr (arase 6noaoxlr $ean uaAAenep
cuHTe3 eTMgcII, OCaC CHrrre3 rrrehcyayuvn aJrHHMa cyp'eilr ne
$asacu, jyxcex nnxuura$ cyp'eru);

3l uyxreanQ xap6ox.xy ruqa MaAAonopHrre uynacu6eru
(xap6orury MaAAsnopE MoHnMcoMo Aopouoc[, oHnapilH jyxcex
rarHnbrrHH,qa unxuma6 erMs ra6ramjjeru, yrry3 6aura xeaen
cy6crpaurapbr MoxuMcouecn) ;

4) aaor.ny _MaAAerepo (asor rr{ex6ejrne) uyHacxGrn;
5) eaare 6oj rvra4,qaaopr{Ho reae6arrr;
6) xartrr'ra;r4aKH sraBs rapbrrubrr MaMonopo rapruH heccacanrH;

L4



7) orcnxeHe reae6arnr;
8) r'lyhlmnn rypymynyFyHa (pH) oaau hecacarrrn;
9) reuneparypa MyHacu6arn;
l0) hyuejpe AHBapr,rHi,rH reuupr,rpnur.raujrl;
l1) cra6mtntju (erueaexeaeH uera6oalrre Bo 6eveplrarrre

uopar,rTuHe r.aprubr qarau,rrurrru) ;

12) Sara raprrrbr AaBaMJ'rbrJrbrr,br;
13) crepunnuK Aopoqocn;
14) xaHap nruxpo6noraHr,r Mghs erMoK yqyH aHTucerrrr,rK Bs

anrn6uorr.rxnapAelr rcrn$aAe erMeK r{ruKanbr.
CeHaje4a r.er6nr oJ'rvHaH 6norcxsoaoxx rrpocec yqyH cJro

lpoAyceHT cerrnrMaruAr.rp Kr{, oHyu 6uocl.rHTerr,rK axrlrnaujn jyxcex
onMarJla 6apa6ap rlrqa rr.ryhrrrn KoM[oHeHTJ'rapr{HH rarnr ueulrrr.rcoja
6uncuH. Oxc ha,r4a, oMaJraxo,rroH lrahcyayn raMH3 arbrHMaMacbr,
etpa$ uyhranrH qupxnaHMacu 6aur Bepr{p Ro Horr,rrdoAo ajtbrHatr
lrehcy.rryH ruraja aejoprr xcj,rrr jyxce,rnp.

(DajAa,rrr trPoIYCenr har'.r 4o .rox jyxcar uHxrrruarfu cyp'arrrne
MaJTHK onMaJrbrAbrp. Oxc ha,r4a, npocectrH xeAurrrlr yayn uex4lrjn
y.ryH rtlyejjau qorr4HJruKrop r"rcj4axa qbrxbrp (xanap MHKpo-
opraHI{3MnA I1IIO qupKnaru'ra 6aur BepHp, qoxny anaBa eHepxr{
cop$ eAxnup re c.)

Tepr',ro$un Be rypru rlryhuur ceBoH Mr,rKpoopraHH3MJropHH
TexnoJrox[ npocecAe ycryHJryKnapr{ oHAaH H6aper4lrp Krr, oHJr:tpHH
nnxuua$ erAr,rKnaprr eKcrpeMaJr rxapanr KaHap ulrxpo6lapna
jo.nyxuanun raprubrcbrHl,r aJ'rbrp.

Oxcuxeue rapubr ra-rre6aru a3 oJ'raH npoAvcclrrjrop y.lyrr rrrAit
tuyhurr,rnu Kytlry aepaclrja err\,roK .re,re6 o",rvsuyp Kt{, 6y Aa cucpxn
cep$uun xejau asa,rqr,rp.

Beaoauxlo, xacconoprruo Kepo ncrehcal npocecr.rHln{ reae6-
napLIHs yjryH xeaeH npoAyceHr npaKrHKH uaherqeu cerrajc yuyH
$aj4a;ru cajur.nup.

MI,IKPOOPIAHTI3MJIEI'UH ACAC TIPAKTI4KI,I XACCOJIEPH.

MuxpoopraHu3MJropr{H KeHrrur Be AopHHAaH ejpaHn;ruacrr xec-
TopAr{ Ku, MrrKpocKonr{x e,ruyje MaJrrrK oJ'rManapbrHa 6axuajapar,
oHJrap HHcaHr,rH npaKTHKn $eanr.rjert Ro MaAAonop AoBpaHr,rHAa
6ejyx ahar'.rujjer rec6 e4eu npocecnapn r{Aape earprep. .(xxep
repa$qeH, MHKpoopraHH3MJ'rop yMyMrl 6lroloNu raHyHavjryHayr-
Jrapbr aruKapa qbtxapMar y qyH anRcpr4ruJ'rrr rarrrrrar o6jexrnaplrAr.rp.

Mr.mpoopraur,r3MJropnH xairr rocappycfartr Bo er,rM yuyx ruyhyr,r
eheuujjare Marr{K onMa,rrapbrH},r ro'MHH eAoH xaccanap auarbrAa-
KhIJIAD[bID:tr,ldt rF4'r!,. li1 t trl,d,,r r ,-rr.ijr,r i ,ij rtt_rrrrr,r, ,. t).r..t t ..tdtlt. 
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1) qox KurrHK entryAe oly6, hana axbrHbl ne 6aurra BacIIr€nopJIe

acarrJrbrula jajuaupaap. Jep xypacl{HuH eJre 6up cahecn ioxayp
Kn, opaAa MnxpoopraH[3Mnope pacr- KOnHHMocr'IH;

2) jyxcex cyp'erae qoxaJlMa ra6nnujjetuHa ManI{I(AHpJIop'

Muxpooprarur3Mnep hap 30 - 60, 6e'in 6axrepnja;lap nce 8-10

AorHrEAeH 6up 6enynyplep. rlexncn 2,5'10-12 r o"Ian 6axrepnja

hyuejpacu onruMan unxuuraQ ruopaurnHtro 3-4 xynaeH con-pa 10

rd"au. rtox 6uoxyme "r"r, 
*e",pe 6unep' Jlaxran re6netAe

r,ryxreans Jrr{MtrTJrarrrA[pHrru (r"rehayaaarugblpuuu) aMIIJInop To'cI{-

prrHAeH ounapbrH cy'p-er.ne qoxaJlMacbl 6aru eepuup' Muxpo-

opraHn3MJIep[H qoxanMa cyp'ern 6nrxu,se hejoaH'napnH rroxarMa

.ip"t""n"" qs$srepae 6.jY*yp. Meceaen: r"rnxpo6noaoxuja

cenajecuxun uuxpo6uoloxu jer"r KyTnocu llc'rehcal eAaH oH KETIUK

aaroiy cyrKaAa 30 t r"raja xe6enejr KYrnocr ucrehcaa eAup Kr'
ory"'."p*r6nnle 15 t jyxcex xej$njjer-rrn 3Ynan Bap' Hpu6yjnysrry

rapaManAan cyt"a .ptmne 15 t ayaa, anMar yuyn 50 unx 6au
h"i'i 

TrffitoJoraH,3Mrropr{H jaruaja 6ru*reAuxaapn jyxcex

reMneparypAa nnxrarua$ egr6 ,o*iJrrrpnap. Bytyn uaHanuap 6up

raiqa onapar 40- 50oC - AeH aluarbr reMneparypAa jamajup'

repruotpua MrrKpoopraHu3nop uce 60- ll0oC -Ao I'IHKI'IuaO equp-

aep. Oxeauun Au6uHAexr cyaslunu repMan cynapAa 250oC--Ao

6ene jaruaja 6ulen 6axrepujaaapa mcaqy$ orynyp. Be'3n

ncuxpo,fr.u MHKpoopraHH3MJIep jalnrrs 20oC -AoH allrarbl TeMne-

parypAa unxr,rruarf eaIIPnoP;
4) jyxapur rarbulr,Iuru rypru Ba rriJtoBr{ uyhur, jyxcex resjnr

ne 6aurra eKcrpeMan ruepaurAo uHxnua$ eAopoK qoxanupnap'

Bo'ss acnqo$u.n MnKpoopraHn3Mnep rypluynyry qox jyxcex

1pH:l,0) oaaH uyhnrAo, aJIKoJIoSun.nep uce jyxcex rarHJrHrrIbI

rEJroBH r'lyhrrrle acHr,'IbIUIa Qea.nujjer xecropHpnop.
laao(rua MuKpoopraHu3Mnep KI'{qIlK Ao3aJrapH sehepan olan

afhrp MeTaJI HOH.IIapbIHI'IH jyrcer raTbIJIHrbIHa rapurH AaBaM-

nuAbrpnap. lupuuau lalo6axrepnjalap Harpl'lyM-xnop qybyxyn
qojuyur r'lehrrynynaa qoxara 6nnepnep.

Eup npyn MuKpoopnaHu3Mnop cyjyH gepnH rarJlapbln'qa jyrcax
huqpocrarrax reajnr (1000-1400 atu.) Bo BaKyyMAa $eaaujjet
xecropupnop.

Jyxcex Ao3achl rlaHrblnap YqYH onAYpYttY ro'cupa MaJIHK

yarpa6enenrueju Ba [loHJIaIuMa ropoAaH ruYanap 6e'en unxpo-
opraHu3Mnop yqyH heu 6up tehayxa reporMl{pnop. herta arou
peaKropnapbrHAa Aa 6axrepuja.napa pacr l(onlrHlrp;

$ r*ryxre.nu$ ycynnapJra rrAanaHblpnap. hereporpoS MrK-
poopranrr3Mlep hejnanaap KrMH haanp y3BH MaAAarIsp[ Ma-
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HnMcojHpnop. Be'au H€Bnop cyH,r rrga uyhuraepuu4e uxxuura@
eruejepex napagrrr 

, 
hejar Top3rr xevnpnprep. Oxcep M[Kpo_

opraHr(3Mrrop repxu6nsae a3or Bo xap6ox mracH, Muuepa,
grreMeHTnop onaH caAe crrHTeTlrK rr.ryhuuep4e 6nrnplep.

I[uxpoopraxfi3wrap roKqe 're6ru MaAAenopr aeJ"r, ererra Aecyx'r 6np.neurueaepn napvaauju6 MeHrMceMoK "o6rn 
";;"rrrr"MAJII{I(AITPNOP' MOCEJIOH: UIACTHK KYTJIE, rrEcrrrcrrN SE hEP6}ri[AIEP

MlrKpoopraHuaMJrop rcpe$ux4en uapuaaanuaja ue'pys naJrHpJrap.
Ooroanmrpoe Mr{KpoopraHu3MJrep 6urirurep'*r^r"1!""*

eHepxrrcunnen ucru$a4e eau6 COz-qeH JrasHMH y3BH MaAAerep
crrlrres eArrpnop. Xerrloanrorpoelap, Hco COz uenurracoMoK yrryn
gHgpxlrHx rrryxre.nu$ rejpu-ysnu 6np.nemueaopAoH (HzS, NHi,
FeO, Hz se c.) anHpnap. Aam SnurcoeAoH ei*.ep"ja.,ral nr"p,
cajrrnan r'roaexyajap arr'roc@ep a3ory,y rrrexnrrrcejn6-yjrn 6rpr".-
MOnApO qeBHp[pnep;

6) r'lyxrelus rurgaau rrryhnraep,qe 6urepex qoxry MHrAapAa
r'rera6oanraep cltHTe3 e4lr6 ronnajbrpnap. EyHyn 

"-"rrn**r"na[paKTrrKlr onapar M[Kpoopraur{gwrepAen Sepuenurep, noJrr{ca_
xaplrAnop, anrn6uoruxaop, aMr{H TypruynapH, ToKcHHJrep, y3BH
rypEynap arHHHp;

7) uyxreauQ ysnn 6npaeruManopu raM napqanaua4an 6np
[roKurrsH 6amra ruexJre ueBlrprlp ne la rpanceoirrraorja 

"arpr"p.MnxpoopranrrgMJreplrH 6y xaccecn oHJrapAaH Karanr{3arop KuMH
xeflIrru rcm$a4e errueje lrMKaH japa.qup;

. 8) uyxrcau$ auuaaep re'cupNHqdx r,rera6oauaM npocecJrspuHrr
4ejume 6r.urup.rrep. By xacceje ecacex hyuejpe4e xene,'6,o;"Ji"rn
npcecJropu r{croHrrJroH r.rcrtrraMgro jeHearuex olap;

.9) r"rymxeHJroprrH re'cnpun4eH ilWu eJraMornopHHn 4ejuruu6$aj4aau xacco ra3arra 6wrupnep. hasnrp4a r*ruxpo6no;roxuja
ceuajecuxqe Myraur rrrraMwrap-cyneprpoAycexuepqen ryre66e_
mjjerne lrcrn$a4e eArrnrp;

l0) xenowrapbrrua xpoMocoMAar KaHap npcujjer eneMenrJrepu_
[na3M[rAaJrap BapAbrp. Ounap MHKpoopraHH3MJrepAo rrpcu xacceno_
pnx 6up hyuejpeqeH AuxepnHa BepnnMocr{H. ,"irr, ao"p r"-aim
gaManna eJraBo xeHerlrK r*lo'ayuar 4aulujupaap.

EI,IOJIOXH AKTHB MA.(AEJIOP CIIHTE3 EAEH
npoAycEHTJrepr,rH ToKMlrJrneruAr{pnnMbc}r

flpoAycenraopun ocn ruen6eju uyxre.rns cKonoxn uropilurAs
MeBqyA o;lan re6ulr MuKpoopraHrsraap4rp. Ey ha.n4a .norru,
uyracnjaja ne'pys raaax hyvejpe-rrep4en uirnsiae 

"a-rp.BnorexHo.noxujaqa jaanna ceqru*rnu ra6nn,rra""rai qejrn,
eroqo Ao jyxcex Sea,r.rrura MaJIHK MyraHr uraMMnap aaHnHd.
xegnru rer6rr onyHyp. Te6Nu *.arrr:rp ary:ex_ygX@=E$I
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Jrocfi, 3yniurr nperaparnap, 6axrepual a3orJry xy6pelep Bs
6uorHcexT ucrrAJropun uctehcaa oJryHMacbr MorcoAlrJro l{EnorHJr}rp.
Fryuejpenun crrHTe3 erquju uera6olnraaprH aJrbrHMacbrH,ua Hco
xeHgrrrK cHcreMH qejnruu.nunru [r'raMMJrapAaH ncrlr$a4a eAilnup
xu, 6yxa Aa c&o6 Ta6ilu ruraMMnapAa uera6oanrnop cr.rHre3nHr{H
hyuejpennn He3apor MexaHl,r3Mlr repe$nn,qen r'lehAyA,raruAHpbrn-
MacbrAHp. Heeaper MexaHr{3Mr{ rtryracllja re ja xeuerux rrlyhan-
AucJrrrK ycyxnaphr Bacr{Tecr{Jro re.ne6 olynaH HcrunaMetqa 4ejlru-
[[rpHJrHp.

CrrHreeiz 6up vox xeHJropr{H Ho3aporu arrhrHAa xeAaH Ba crrHTe3
joay aj4r,ru o,,ruajaH rrK!{Hr{r{ /rapoqoJ'r}r ruera6o,rlrrlopuH aJrhrn-
Machrxqa oAaToH MyraHT uraMMJrap rer6rnr onyHyp. MeceasH:
cenajeqe rreHcHJrrrHHH ar,rbdHMacbrHAa cHHre3err'le ra6lrnlrjjetu te6uu
urraMMa nuc6ereH 10000 ae@e qox oraH Mvraur rrrraMM r.rcrn$a,qa
eqnanp.Pu@aannn' (BtZ nurauuHu) cHHTe3 eAoH MyraHr rraaja

xe6eaaxaapu r$un ruraMMnapa HHc6aroH 2 uun AeSe ,rox Btz
Br.rraMflHrlr cr{HTe3 eqr.rp. To6HH rxraMMAan 5 uun Ae6e qox Btz
cHrrre3 eAoH 6aKTepr.rax MyraHr aJrbrHMbrru4r,rp. Jyxcax axrunluje
Mar'rlrK 6eae npoqyceHTnop cyn'u lryracuja sacurecuno aJrbilHbrp.
By MortoArla $uanrn (yarpa6enonIrrejr. y -rrrya) Bo rrujann
Mvraxeluop (gruaeHlrrrruH, Hr4Tpo3oryaHu,4un) rer6ur eAutr4p.

CyH'u r'ayracuja arrMar yqyH auraffrAaKbr rusprnopo puajor
(I,EYHMUUIIbIAbIP:

i) lryraxeuuH cerlunMecrr;
2) onyn ro'cup Ao3acbrHrilH kyajjeH eAunMecr,r;
3) HcraHruroH MyraH"brH cequrMo (ceaexcuja) ycynyHyH

re'junn.
Mehcy.nqap npoAyceHuop anbrHMacbrHbrH eH Myacup Bo coMapo-

illr jo"'ry xeHerrrK pexou6unacuja ycyrnapbrAbrp (napacercyaa
qApflaSJrarrrMa, npoTolnacTnapbrH 6np.neu.qr.rpr,urMacH Ba xeHeTr{K
r.;yhoHgncanx).

ilapacexcyar (coMarEK hyuejpeaap BacHracr{na) qapna3raurMa
.er!i iJoBpo r6Aop rejpn-rluHcn jorua uoxalau xe6e,rax.nopu KeHerr.rK
i':xou6nnacujaja yrparMar yrryH jexaHe ycyn cajmrrrp4n. By
y,-'.'.r!\iH uahnjjarlr oHAaH u6aparqup KH, HKr.r hanaolrq rrrraMr\rAaH
.i{r}..nxeMexTap ayxcarpo$ MapKepnep (nuruax.nnr hyvejpelop)
;'iir'lrrsrp' oHnapbrH rapHr[AbrpbrJrMacbr MrrHrMan IHAa UyhnrlrxAa'irrii'ri herepoxapr.roHnap oMoJra xorrrp,p. hcrepoxaplroHnapAa
lluejpe uohrenNjjarbr rapbrrrrMbru haaAa oJTca Aa qox Baxr HyBanop
h,ilp;re;rurtrp Ba Au[norrA 'lyuejpeaap japauup. OHnapAa Muro3
6eavxue 3aManbr KcHerlrK pexor'r6unac"1i Oa* ,"prp. n"n"o"q
hyucjpe,rep a.qorsH jyrcex r,lehcyaqapabrra MaJ.rHK ojryp, naKHH
Sepr'lenracuja [pocecnopuHAa ceJreKrHB AMr{n oxMaAnr4a uehcya_
Aapnbrrbr urrrpfipnap.

r
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fura$cuo crrrorrJraaMarrK ueu6pan fl:rrg ehate onynMyrrr
crmoruraauaja npo'roruracr lejnnnp. hyuejpe ArrBapH (ru.rra6H)
he;ur o;IyruytgaH coHpa anbrgaH nporopracrrapa xycycn MaAAaJrep
(ueceaoH, noJrlreTrureHmuroa) onaBg erAlrKAo oruap 6up-6upu wrc
6up.uemup.rep. Eyryx rraHru opraHlroMJropuH crrortraaMatIlK
ner'r6panu AeMoK onap KH, ejuu onqyry"Aau 6y ycyJrJra ruyxrelu$
HeBAeH o.uan hyuejpsneplr Ao rrapflagnarrrAupMar rrlyuxyxqyp. Ey
ycy.n heu Ae oua xepe Sajqanbr{sp xu, 6upaemAnpuaex hep 6em
hyvejpe trpomruracrnx4an 6upu xeHeTrrK pexou6nHacujaja yrpa-
uuur nearjjorge onyp.
. KexErr'rx uyhenquc"nuK ycyrurapbr rure hyuejpe4exu xeu.n'epun

Ao3acHHH aprnpapEr ficroHlureH xelara in vitro myracuja qejum_
xerurnjune ye'pyg rojuar Bo Kerurgprr hyuejpeje Aaxfil eruex oayp.
Herzueqe 6amra ycynnapAaH sepr.nN onapar lrcroHruroH xaccoJrrr,
6rjy* ceuepeje MarlK rrrraMMJrap aJrbrrrblp. Frasup4a aMr{H
Typuynapu, BlrraMrrurgp, HyKneoruAnop, $epuenurepr f3BlrTypEynap KrrMH Uera6oluraepun 6rorexHoJroxtr r.rcrehcaauuqa
KeHerEK ruyheu4noruK MeToAy }rJro aJrhrHaH ruraMMJrap rer6ur
onyHyp.

(Darofiisuc Be Sara Aa'BaMbr
rrlTaMnapbrH aJIbrHMacbI

Mnxpo5no;roxn ucrehcal flpocecntr,qo re3-re3 [poAycenrrrH
afisttcr 6aru nepup KT, 6y 4a ncrehca;ra 6ejyx sriax uypruarna
onyn qajauMacHHa ce6e6 onyp.

Jlnezcuu ecac ropeAorr[cu $araapqup. Baxrepuo$arnap Bo
uuxo$araap re6rerAe qox Keulrtu jaju.rruuruaap. byri *"p" a"ucru$a4e eAruron ruraMwrap Saraapaa Aaha rea 

- 
;oayxypnap.

Jo.ryxr'rauu apaAau ranAnpMar MorcoArrJro @ara 4araua, *rur-
MJrapIaH ucru$aqe eAlrJrup. Ee.ne urrauMnapuH aJrbluMacu yrryH
rpoAyceuTo Myraxeruro ro'cup eIr6 onnapu $aua 6r.rpauxqe ejlrn
rnqa uyhnrunqe 6euepfipnop. Ey aarrlan oMaJro xsJrMuru Myraur
hyuejpeaep 

_ 
uqoprcrH,qo eJrocrrxo rocaty$ eAunrrp KE, 6a"rajo.rryxr'la ra6nrrujjeruHu nrr,rp;,rp ,e ,rsrco rr.re'pyi raarr*rp-. Ey

MyraHT ruraMMJrap ce.rnan6 lrcrehcal npocecJropr{HAe ren6rrr
e4wrup.

Keserrx uyhenqnc.nuK MemAnapu $arappa AaBaMJTH rrrraM_
Mnapbrn japaqu;rr"racuxqa 4aha 6ejyi carr,reps Bepup.
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Ceuaje rrrraMMJrapbrHbrH caxJraHMa ycyJrnapbl

MyxrenuS 6no.noxu aKrr{B MaAAoJrop cr.rHre3 eAerr flpoAy-
cerrrropuH $ea.n ha,rqa caxraHMacu 6ejyx eher,rnjjar xec6 eArp.
Ee.ne K[, caxJraHMa MyAAarr.rHAe KynrypaHHH Susuoaoxu Bg
6roxuujeru xycycujjeraepu qejurue 6wrup,

Ayxcarpo$ MyraHr ruraMMJrapHH caxraHMacu 4aha qerrHAnp.
Eeaa urrauunap caxJraHMa MyA.qarrrHAo HJrKr{H nporo'rpo$ Sopr*raja
penepcnja onyHypnap (uenpunupaep). OnaapuH rejpu-cra6wum-
jlrnuu ecac ce6e6aopuHAoH 6nplr te 6y nonyajacnja 4axu.znxqe
6up neue npororp@ hyuejpenun cyp'erae qoxarMa ra6u;rujjmn
ona ayxcarpoS hyuejpe.neprr re3JrHKJro eBea erMoK HMKaHH repaxju
yqyH ayKcarpoQ rnryraurnapbr MuHr4Ma.[ rHAa MaAAsJrgpr{Hg M:uruK
rvryhur.rrepqe caxnajnpaap. MuHuuaJ'r rrrAa r'lyhuuepurqo ayKcar-
po$napaa npororpoS;rap ejnn cy'per,ra qoxanbrpnap. Jlarnn 6y
ycyn KynrypaHnrH jo:ryxuacu Be Te3 Hrr.rpuJrMocr,r rehlyxecruur
aPaAan ranAbrpMhlp.

MrxpoopraHn3MnspHH ocac caxnaHMa MerogapbrnAaH 6rtpu
ruo$n;rlenrAupMaAlrp (auramr reMfleparyp Be BaKyyM,qa cycy3-
JlarnAbrpMar). Merol KyJ'rrypanapr,rH HHKr{r[aO err'aaAen 2-3 sn
MyAAorHH,{o e3 $ajaaau xycycujjer,ropuHr{ caxJraMar ra6r.rauj-

' jeuepuue ecacJraHbrp.
Kyarypa;rapun $ap4N xycyclrjjer,ropHHAaH acburbt onapar Auxep

caxJraMa ycyJrJraphrHAaH : - '7e us - ts6oc TeM[eparypAa AoH-
AypMar, MHHepan jar raru aJrrbrHAa, rop[arirbr ruyhurqa caxJra-
MarAaH qa Ncru$aaa eArrpr'rep.

Erp 'uox 
MnKpocKoni{x xe6elexaepu caxJraMar MgncoAr{Jro

oHJraphrn cropnapbrHAalr lrcrn$aqe oJryHyp. Cnop;rap crepun
Aecrrurno cyjyua laxlrr-r eAHJrr{p Bo xycycu aMflynanapAa Kr{rr
ra[aHMhrru haaga ys_vH My4ar cax,rraHburHp.

Alr,r 6aau4u;ru xs6eaex.ropuH MrrrccjrrrJru xvJrrypa;rapunu (6eae
Kynrypanap 6rap rajaa oJrapar crop oMoJro xorlrpMupJrop) oBBon-
uoAoH 6y6ep ueh.nvay r.ne jyayr4aH coHpa 2-3 un My.uAarHHAa
jyxcex arrurlujnnlr HrHpMoAoH caxraMar MyMKyHAyp. 6y ycy.rr
npoS. X.f.fen6epon ropasuHqeH haar,rp,ranur,ruAbrp.

_ Illralrnaaapbr r{THpMax ha.n.napr,urbr apa4aH raJrAbrpMar yuyr hap
6np urrauu uapaJren oJ,rapar lrKr,r ycyJ,rna caxnaHbrnup.

Myxraau$ enKenapAa runxpo6 KvnrypanapbrHbr xycycH KoJr-
aexcujalap ra ja r'lysejaep4e cax.najrrp,rap. Mece.neH, pycajana
MrrKpoopraHlr3M Kynrypanapbr caxJ'raHbrnaH 3 xo.uexcuja napqnp:' 1. MHKpoopraHu3MJrapHH xollexcrjacr,r (pycnja EA-unn MHKpo-
opra-Hrr3MnapnH 6uoxur,lja n a Slr suo,rox nja cu HHcrr{ryry nesAtlHAe) ;2, raroxeH Mr{KpoopraHr.r3Mnop}rH *orre*crjac, (iehnjje
uasuplrju Ho3AHHAo);
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_ 3. coHaje MuKpoopranr3MJrepurr Mepxeau uyaeju (r,ruxpo-
6no.noxnja cexajecx tatnpntln xes4unqe).

Aaep6ajuax4a xycycn xoalexcujaaap onMacH \a ajpH-ajpu
:urrrMrrsp rcpeSnnqex japa4unax .na6aparopuja xoa.nexcujaaapn
MoBrry4yp. Meceaen, Aaep6ajuan Earra.nep AxaaeuujacHHbrH Mux-
po6uo;roxuja 6eluecnx4e 6noloxrja eJrrurspn AoKmpy, npoQeccop
H.O.MehrujeBaHHH peh6ep.nuju anrbrrrAa 4ynjana jexaxe oJran
"Jugruun xe6e.nexaep xol.lexcnjacu" japaruru6. Eaxu .ll,ouer
Vrr.rnepcrrerr.ur npo$eccopy, 6uoaoxuja e.nrvrnepn AoKropy X. f . leu-
6eporyn peh6epnuju ure" AraqqypyAeH 1asilA:rutu xe6eler xy.n-
rypanapuxHn xoa.nexcrjacu" japaqg.nu6.

.(yxjaqa MeBuyA onaH ruyxreauQ xoaaexcujaaap apacHrrla
Kynrypa r*ry6a4uaecnxn xeHurunoHAHpMoK ytryH 1970-t{II rrJrle
MuKpooprarrr{sM xo.nnexcujaaapbrHbrH Bejnaaxaar @eqepacujacu
japaguar'ruu4up.

EHOTEXHOJIOKUJAHbIH OH'EHEBH CAhEJIEPII

EuorexxoaoxrjaxuH eH rvryhyrrl ceheaepnngex 6npu ruyxrenu@
xaccorril uuxpo6 6uoxyr.necnHuH aJrbrHMacHADrp.

3yaa.nna goHKtrH r*lnxpo6 KyrJrocr{H}rx arHHMacH 6:zp qox
enKgnspAo xehoxx 6uorexnoloxr.r ucrehca;r cehecuurn ocacb{Hbr
roruKuJr eAlrp. Ey MoncoAno ocacon rrraja xe6eaexaepn rer6nr
onyHyp Be aJrHHaH ue$cya KoHA Tecoppy$aru hejnarurapu yuyn
jerrr rrrerce4nne ucru@a,qe e,q,Jrlrp. Maja xe6e.noKnopfirrAo, aJTHHHH
6uoxyrae jyrcex xej@njjere MaJrlrK orlyw yqyH oHnaH rrnna KHMr,r
ae 1crrfu4e oJryHMacH Ho3opAo ryrypnyp.

Mnxpo6roaoxuja cenajecla 3aBoAnapuH.qa xeMrprqrrop Bo
he'lreparrapa rapubr runxpo6 6uoxyraanepruues u6aper inm-
MonaroKeH Be xeHA receppy$aru yqyH mpnaruyn6urreruA[plrrn
npeflapaTnap ucrehcaa eArurrrp.

Eaxrepua.n hyuejpenep Bo BHpycJrapAaH u6apen ruyxreau$
BaKCr{HJrOp, 6aurra ru66u uperaparnaphrH ulJrbIHMacbI Bs rer6uur
6ejyx cyp'eure uxxnma@ erqr.rprurop. EnorexsoloxujanuH eH
xeHHru cahecuxn MHKpoopraHr,r3MJrepAaH Mera60al{sL{ r'aehcyraapu-
HbrH anbrnMacH TerrrKHJr eA[p. hejraxqapaur Bs re6a6erle
ucru$a,qe eA[noH axru6noruxaep, B]rraMHHJrop Be nfinr{Anoprrx
ucrehca;ru 6norexno.noxujacrr xejnu BaxrAbrp KH, cenajeqe s3
rcsahypyny rarMurrrAHp. Muxpo6 non[caxapurnepu re6a6erae rax
rrra3MacbrHHH SBS3eAHqHCH KHMrr, jejunru cenajeclr re jararaap4au
ueSruuxapuaxHH HHKrnuaSnxqa KeHHru re6nr enn rp. Murpoc_
KonnK xe6eaex;lep4eu re6a6erqe hopuoxan My6aqHne'u.ne 6ariru
oJrau xsgroJrrrKnopr{H MyanruocrrHAo se 6urx[qur[KAo umn@le
o.rryHhn aJrKoJror{A ue rn66epeJrnr{rurap anHHHp. cenajenun uyx-
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TgJmo CahoJIOpnHAg xeIrI{rII rorSEr onyHaH JI}IMOH' CYA' CI{pKo Bo

c. ygBrr rypluynapuu 6uotexnoloxn nctehcalu xunjar[ Ycy'JIapE

uoil"" cexaiLle" cHxHrrrIIHpbI6 uuxapuurlrAHp'

leAuu n"rpr"pa", O"pi' lgru0aAe orvnaH 
-!111exHoJloxr

npoaaa.rr"p hagupaa ee eherurajjeruau tlrupMeMrruurop' JeJHHTrr

cenajeourAe clrragr' uepa6, nuso ee 6amra cnuprnrr [trK]rrapufi'

cy4 rr,rehcy.urapHHHH EUIHHMaCH xrr'ru 6uotexHOJIOXil [pocecJlop

ili-. tt,6rr-"1*rrup' Myxte'tru$ r"ruxpo6rroJloxlr r'aajaaap qopeK-

6rrmnpue, *rua ,n"r"'hcaatl, rtrejae Bo repeBe3l{n rypuryja mjyl-

uacu, Jeuneplrr cwtooraltrAHpw'IMacbrHAa rerSur onyHyp'

Oepuexurep laha r"ryhyrrl npaKTrrKll eheuujjer xec6 eAen

mera6oauragpAup. hasupAa tealy'naaa'. flporea3a' aMEJra3a' Kara-

Jra3a Bo Auxop Sepr,renraepaen jejunru' Aopuar[HJIaMa Bo

r*v"vrv" 
-.""u5a.rffi *"*" r'rcrra$ale eqr'rnup' Bup cHpa

$epuexraep uce m6a6erAs AopMaH Bo aHant{ruK Bac}Iro KI'IMI'I

IrulleAHJrrrp -----.r^-,
Oepuenrnepun roMlr3rleuMecr{H[I Bo xaJlr teceppy$atuxuu

uyxrerrns cat eleprrae 
-tet6'*'ro 

ejperen 6norexnoaoxuja cahe-

crre n yhernrrclrnK eH3l'tMoJroxujacu qejulup'

hutpouera;r.nyp-"F cenajeou'ue'aAfi YcyDIa umu6aAecr

,nv""v"-orrrraian-ue'nex;Iep4ex MeraJI Bo ereMenTnopllH aJIHITMa-

;,[u (6roxeotexno.noxujaiun japaxr'lacnnga) rrruxpoopra,u3wlsp

r,ryhyM Pon ojlrauuuurap'
Con sauaHnap re6uu eHepKerlrK ehtrjauapuH TYKeHMacfi ttlro

enar€Aap onapar MsraH ra3br eMoJrsxorrlpoH MllKpoopraHu3Mnopo

xycycu Ailrtt)T Bepunrrp' Bup qox enKenepAo aprur KoHA

mceppyQatH Bo Mel{ruer TyJIJIaHTbIJIapHHAaH M}rKpoopraHH3MJIgp

Bacrrrscruto MeraH "urt u,u" 6umexnonoxu ryprynap @aanijer
**r"p"p. Oototp@ MuKpoopraHH3MJropI{H xer'reju rrJre cyAall

rrrorrexyajap hx.qpoxen aJIHHMacbI npocecl{Hl'rH [paKTI'IKaAa rar6nr

eguaeuejll Ho3oPAo rYrYnYP'
Muxpoopranrayr"p .vii" Bo roprarbrlr roMH3JIoHMoc[rue 6ojyx

poa oixalupiap. Ox.napuH HrnrHpaKH u'ne cexaje MYa9cuco-n^opuHl{H

urp*iO iyrap"n o cuHrerrK MaAAonapAoH' ropraFbl hepoucra'nep-

AeH roMI{SJrOMOK MYMKYHAYp.

Jl,amxeuypEaxranapHHAaHMeraHrasbrHblr"renuucbjeHMrIKpo:
opraHrI3MJIopuH ucrusate oay*tacu ap3yonylrMa3 raprnajuuaa-
puu cajuxH xejrru asaarMuurAblp'

EHOTEXHOJIOKIIJAHbIH JEH}I CAhEJIEP}I

Eff"r so uernrujjetlul cyp'eue unxr'rura$ et4ujr 6np qenpqe se

lerrm reae6.rrepmr'r,rejqana- quxo,raCu ruIs sIaFeAap onapar 6notex-

io.noxujanun jenra cahe;repu japauuuu4up.
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Euorexno.no xnjala rru.rroAuJ'roH rujueran xaMMaJr (n-napa(lux-
J,:rap, rueKopJrop Bo c,-nux) r,leH6enepnnr,IH Tarpr4rdoH TyKeHMocr{
yuys 6arua KonoH jeHN xar,.u..ranr,rH aurKap oJrvHMacbrHbr raprurrja
MorcoA rojMyuUyp, hep u,r araq c'nii;r eAoH gaBo.UJrapAa rroxJ'ry
MrrrAapAa arav reneju Be TaJrarua, KoHA Tacoppv$aru nrahcy;urapu
jormrr*lrurAan coHpa ranaH KyJrnH MHrAapAa 6urrn ra.nurrapu. uejne
aFaqrapbrnbrH 6yAauacr,rsaaH a.rrbrHaH qeruropAon 6y MarcoAna
nyse$Serr.rjjerae r,rcru$aAo o,'ryHa Sllrrep.

CoH rur.nepe4ex 6uorexnonorujaqa oH coMopsnn $eprr,rexracuja
npocecr MuxpoopraHrr3MJ'roprrH Aypy ru.iAa nyhnr;raprruAe jc.rnuitn-
pHnMacH cajr,rr:r'rp4n. Ou.napuH cv6crpacr ra.u,ulbrrhr irAeroll
l-10%-a roAop onyp Ro MHr(poopraHH3MJrap repeeunqen
MoHr{McoHr{JrMa npocecr naje @asa4a KeAr.rp.

MnxpoopraHlr3Mnop[H qoxny Mr,rrAapAa xaMM:tJ'rr,t rbrca hryItAar
ap3nrr.qa uaprranaMacbr aapypuauju rArbrrHrhr xejru aprt,rpMi,trr,r
rana6 eqnp. Aypy ruga uyhurnHqa cy6crpar .air.nr"rrro, ,o*
aprbrpAbrrAa $epr'reHracNja rpoceclr Aa 6yrua r,lynaSur onapar
seu$,raje ne qejr.ure 6unup. By uecaaeHun heanuno 6epr Saaaqa
xe4eH jeHH $epuenracuja npocecuH hajara KequpMoKro HauJr oJrMar
MyMKyH oJrMyruAyp. JeHu Sepr,.reHracnja4a MHKpoopraHr{3Mnap
6uaasacure HoMnoruAr{pil,ruuru cy6crpar yeeprlnge J"rr-qrprrrp.Bnrxn ryrnaHTbrpr,rJrrapbrHr,rH 6y ycytna MnKpoopraHu3Mnop rapo_
SuHqau MaHHMcoHHT'rMocK npoceo.r $ajqaau oay6 6eiy* eheruujjer
xec6 e4up.

BuorexHo.rroxuja4a ucursa4e onyHaH Myacup ycy,rnap4aH 6upu
As rlrAa r'ryhxrneplrxux p nja s n o[rHM? Jrra rrrAbrpbrnMa cHArrp. pnjain
ycynnapbrH $epueHracuja rpocecnopune ret6nrn cajecurge Baxra,
flrAa MaAAengpHHo, xuujenu peaKrnBnap re c.-ja r€Haar erMeKJro
6xorexnoroxn npocecn HAapa erMoK yuyH sH onrr4MaJr uspauT
japarrraar o.lryp.

CoH saxrrrap 6uorexHo.noxn raupy6oAa rapbrrrrHr Kynrypanap_
AaH xeHr.rur Nctn$a4e oJryHvp. Orcap 3opypn rpcecnaprH ajpn_ajpnr
uephe.reaepu ejuu 3aMaHAa HKH Ba 4aha ,o* ,r*pir6 Kyn-
TypacbrHbrH Hrurr'rpar(br r{Jro xeAHpca, 6y aarraH oHJrapbrH 6lrp Heve
uephe.ne4e anapHnMacbrHbr caAa.rrauAnpMaK yqyH rapbrruur uuxpo6
Kynrypacbr rar6nr eAHJl;lp.

h-ep hancr,r [pocecu arapMar Ba MHKpo6 hy,rejpecnr4ag roKpap
ucrn$a4e erMoK yr{yH jeHlr MeroA-M}rKpo6 

--hyuejpelopxHr.rH

nurvro6n.nnae oJryHMacbr rer6ur eAunr,rp. . Ey ,irar, ,ixpo6
hyuejpeaepu r"ryejjen aAcop6eHrreprrH c-arhnne hon4ypyayp Bo
ur'rr'lo6u,rn:e oJryHMyrrr hyvejpa,rep iqra*",p. Cep6ecr frVoipJr.p_
4en QepraH onapar o_Hnap $cpneHracuja npocecHHAo y3yH MyAAar
axrrlnnlrjuHu urnpuajeper $ealxjjar-xocrepupnop.,.

7
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Muxpoopraxr{3wropAaH 6norexHo.noxnjaqa ucru$aqa oJrylrMacn,
Eax xea6ego, orrJrapbrH jernruaupuex. je'Hn $epuenracuja npocec-
nopruu arapMar yqyH xycycr rypry ($epuenrjoplap) Bo arapar-
nap japafrrarraacu cajecuHAo MYMKYH onMyltrEyp. BuorexHoaoxuja-
nun 6y cahocu uyhengucaapnn r'rraxpo6[onornapna 6upxe enuu
@mrjjem Hornr{ocnrAe unrnura$ erMHIrrAHp se 6noroxu rtryhen-
qncrrr* (6norrryhenauclnx) aAJIaHHp. Buor'ryhax.quoux Sepuexra-
crja [pocecnop[Hxx HAapo oJIyHMacH, aBToMaTJIaIIIAHpbIJIMacH,

ryprynap japaau.nrrracH Ba qrreKrpox-heca6naMa MamHluIapHHHI{
ret6nrr npoSneru;Iepunu ejHenup.

Eumexroaoxujauun eH jenlr caheaepuuqex 6upn xeHerI{K
uyhengncnux,qup. Mo.nexyajap 6uo.uoxrja Bo MoJIeKyJIjap xeneru-
xautrH cyp'orna urxuuraSu cajecunqe japanr'ruur KeHgrflK r*lyhen-

Ar{crrrrK MeToMapH jenr cynepnpogyceHrnep ee Sajqa"nn xacconopo
MaJrtrK rrrraMMJrapHH aJrbrHMacbrr4a rtlyhyr*r po.rr ojnajHp. Keserur
uyhargncanjnu japanuacnna ocacoH aruarnAaKb{ xaurujjetaep
ce5a6 o.nlryruAyp:

l) 6axrepnja na xe6eaex hyucjpenapuHrrn IHT Sparr'reHrnapn
ne ja renunux pexou6nnacuja onyHMa Bo orypynMocr{ MexaHH3-
MrrHilH ojpeuuaruecu;

2> AHT MoneKyrryEy r'ryajjex Hahujjenep4o xeHnap Bo

$pan'lexurepo napqanaja 6naax pecrpr{KTa3a na 6y SparrueHrnopn
6nplenrAnpe (ruxe) 6u;leH JrHra3a Sepuexr.neprnun artrKap
CAI{JIMOCH;

3) xenr.ur in vitro EspanrAa cr{HTe3r,rHHH xeur$ eAuJrMecn;
4) .fiasbrM oJraH xeHH na ja $parMeHrx peco/rnueur hyvejpeje

KOUYPMOK Y.IYH BEKTOPNAPAAH UCTN$AAE ETMOK gMKAHHHbIH

r"ryejjex eAHJTMOCH.

Ey ycynaa xeHH roKr.ro 6r.rp uuxpo6 hyuejpecuxqau 6aurra
r..rNxpo6 hyuejpecnxe ,qejnl, heu Aa reKaMynyH r.,ryxrerul$
uephelutepllHro AypaH opraHl,r3MJropa Ao KerrypMoK onyp.

Beleluxle, HeBnopapacbr .rapua3naurMaHHH r'lyr,lxynayjy cy6yr
CAUNMI{IIIAIIP.

Kexernx uyhen4uclnjr.rH japanrvra rapr{xH in vitro uepallTAo
rurx peror'r6lrHar MoJreKynyH anbrHAHrri 1972-qN u;r cajuaup.

Kenerrl uyhenqucalrjnH acac revpy6e,repn Escherichia coli
6axrepr.rjacH hyuejpenepu y3epr.rHAo arapbrnMbrnu(up. Jenu hu6px4
.[HT r"rolexyry rypam/{hrpHJrapKoH E. coli hy,.rejpecnu4sH acacoH
KJIoHnarrIAbIpMaHbrH "apanbrr" clrcTeMr.r KHMH r{crr{eaaa o,ryuyp.
Conpaxu rorn{rarnap Bacillus subtilis Ba Saccharomyt:es
c er ev i s i ac hyuejpanepu y3opr.rHAo ailapbrnMHrurbrp.

Kenernx nyhenquc.nnK ycyxnapu r,rpcnjjere urarce4ieHly ra'crp
erMoKro r,rcroHnJroH xaccoJru jexN Heelep anMara HMKaH Bepnp.
Ey r*rero4 Baclrrocr{ra rrronexyajap arr,aocSep a3oryHy OuxceeAon,
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Merrur crrrrpruHu MoHHMcaju6 xej@ujjerau synaJtn Kyrno oMoJroK_aTrrpaH jenu rurauuaap a.nunuum, ,rca, lryuejpecn xernopr ,E'.coli 6axrepujaaapuna KeqypynMyrtr Be 6eleanx.ne Ae rr66gexexr{ru ncrnSa4e e.Ar{neE rrHcynfir (Me,asan;br ;;b"" Toprory),qlMormporruH (6oj hopr"ronyi Be ,rrrep6epor_ap ;;;"; eAoHrejpu-a^U rtruxpo6 ruraMMJrapH :UrErHMHrirAHp. onrapux xeuejlr,'ro :urHHaH AopMaH_ MaAAonopH qox 
_yqy3 d_u-*;;;;- '

Hr.cytnu cntrTe3eA_s_rr E. coli 6ixrepulacrr aprHr 6nmex_uoaoxuja4a xeHr{ru ret6nr onyHyp.
cou ruurep 6rorexxoaoxulala -urar,ru.n 

eAr{JroH erru cahaaaprr'AeH6npu 4e 6nrxu ra hejaan "t'yu";["Ign re ja hyuejpe rporo_ruracrnapbrHun_ uyxre.nu$ r,narceq.rre 6e.repuauecd"r. Buorex_noaoxujann" 6v igll- T!*" hyuejpe rvryhen4ncnujlr a4.llaHHp.
__-_-E_1*, re hejaan ,o*yrarapirqa, aJrurran hyuejpe xyr_ryp:urapHxun 6notexxoro*rlaqa'."rGr* ruro onarirAap onaparaEa-rErAaKH 6np cnpa nercanaap MeBrryAAyp:

I Ly-::if xynrypanapH uox janam.errirpr"p;
z. cnrrTes uehcy.trapu hyvejpe Aaxr{Jrr{HAo mruraHHp;3. .rox 3enxlrH nqa uyhllrr'or"O onyHyp;4. cmrres uehcy.nnaprr vy3,lr MrrrapAa oMoJre xon[p;

,__ _ll 6rr*x hyrrejpe.n"i, ,o* ;"r*;- onAyFy yrryH re3 soAono_Hrrpnop;
6. hyuejpeaep jyrrlar ruaKnurqs rurxnma@ eAupnop.Frejran hyuejpe.nepilH,t' \ua*erpn l0 J_"; i;;;; hyuejpe_l,eprH,HKlr llco 20_150 uxru oay6 Oa*repria-frVrlfi;;;;;t ,*

l"O. .fuivyypnop. Eyxa 6axui.i"r* 
"Lrpuu gea.ranru 6axre_puaa hyvejponopo nrc6eren ooi i""Oa"p.Frejnar hyrrejpecu KyJrrypanapH''Bacrrrecrure uuuynoraody_Jrlrrurop, MoHoKJroHa, axrnreaaep, r"ae*rrcrgrep, Sepuenurep,hoprrrorurap Bo BnDvc xogroJrlrKropHHa rapurH BaKcrrurep ilrDIHHp.

.-,.^1I-T: re hejsin rrv*"ip*pl"a"r'r,,n6p*ora anHHMacH BeoeqoprurMocr{ ycy.,,.,rap'nH*H rorr}r* *arrrr*aAa ror6lr oJryHarrMorroKJro,an arrrfirerrrrap arr,HMacbr,u *"p*rlupd;;., vr,

,^^___Elr*r1* coMarrrK ty"e1p"""pr"ri 6"o"p_Mo rex,oroxr_JacHHtlH ejpexu.nuecl^ 
1 ie16rr*. ryt 

"rrarc,rulr, rrn6prlq- hy.rej_ponope rer6u*r caiecunAe heru jexu *ui."rri-i"?p"rI*nvr"ip"(hn6pnqsMs), heu 
1e_ 

t 
"Oprna 

6"ri#"p'rrrHxMumAbrp. Herrue4eBrrpycJry xocronlrKnopo raprrrbr aururi, Bo rvrehcyrqap 6urxr@Pytapn japa4rurrvrumAnp.
Eurxu hyvejpecr KynrypanbrpH Bacrrracr{Jra ruyxreans rednupexxaejnvr' drrrP ':..TtY:l "uta"'ip' aJrMar MyMKyHAyp.

,^----uT*'*", *Y1l cy'erao rr*r*16, HsrrqocrnAe japauuuu
JenH MeroAJraFHn 6nmexxoaoxnjaja ."r5r", orryn re,urp Aalpo_
ixiJ 

**" xeHultrrreHArlpMr{u 
"e 

npegrsrHHr,r seHKr{rurorryurpMmu_
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OECHJI II

MI,IKPOOPTAHI'[3MJIOPT{H h EJAT
O O AJIIIJJO TI4HI4H YMYM II TA HY HA YJFY HJI YIJIAPbI

M}IKPOOPTAHI{3MJI gPfi H III.U,AJIA HMA TI,INJIE PH

FlrAa r'ragelapn ocMoc ne 4u@$yanja joay HJI€ MHKpoopraHIr3M
hyvejpecuxe Aaxxn oJlypnap xu, 6yHyu Aa scac ca6a6u oHJrapbIH

hela ola 6r,rr'recuqr.rp.Cyaa herrn o,rr'lajau jyxcexrnoaeryrny fl{Aa
MaMonapr{Hr{ MoHHMcoMoK ytryH hyuejpa exso(:epueHTJlop BacHTo-

cfirla oHJrapbr napua,raju6 cyAa he,r,rolau KHTIHK MoneKynny
6up.nauuenepe qeBr.rpnp. Es'gu rHAa MaA,qanopu guffiyauja
raHyHyna ra6e oauaAaH xycycu Sepr'reHrnepnH (nepueasaaapux)
xer'aejn u.ne unxpo6 hy,.rejpacuHa Aaxl{r ontprap. Eyna uag4enop}rH
hyuejpeje AKrHB .qaubrHMacbl ne ja nenn oryHMacH 4ejuaNp.

MoHnncaAnKnop[ rap6on r',ren6ejuHa xepo MlrKpoopraHil3Mnop
l{KH ocac rpyna 6erynyp.nep: anrorpo$nap Bo hereperpo$aap.
Anro'rpo(r,rap rejpx-ysnu MaAAonapAaH MypaKKo6 yenu Mat'{enap
crrnres eAoH opraHrraMJrapAr{p (6up uox roplar 6artepujaaapu,
mltpu$nxar:opnap, Kyr(ypA 6axrepujanapn, Qoro6axrepuja.rrap) . Ey
opranr{sMi'rop rap6oH r'ran6aju xuuu rapSoH ra3b[, aaor uer6aju
r(rrMp{ an4MoHiryM ry3napbr, Hnrpar Bo HrrrpurJrap4eH ucru$a4e
cAapc:( cI,IHT{)rLIK rlr,{a uyhnulepllHAo hyuejpeja JIa3r,IM oJIaH y3BIr
i4aAAer6p c?rl:'ie3 3Iiip":lap.

ElrocrrHres upoceclrHAo ncm$a4e onyHaH eHepxnHHH aJrbrHMa-

cr,r ycynyHa xepe 6y opraHr{3M;rap xeMocr{HTerHK Be $orocunrerur
rnna ajpuaHpnap. Xeuocunrerur 6arrepujaaap (Nitrosomonas,
Nilrobacter, Thiobu.cillrs ns c.) rejpu-yeBr{ MaAAanopHH oKcrrI-
JreruNrocnHneH anbrHan eHepxuHr{, $orocuxreruKnop rzrco (Chloro-
bactcriacecte) xyueru lrur,rrbl eHepxucr{Hr.r ncrn$a4e eAupnop.

I,lcnr$a4e eAHJ'reH eneKTpoHyH r,ren6ejltre Gouopa) Kspo
MrrRF:OOpraHr{3}vr-1Ap HKrr rhne 6e;lyHyplep: rrntorpo$lap Bo
opraHorpo$"-rap. jlrrrorpo$aap eneKrpoHy rejpr.r-ysuu, opraHorpo$-
nap uca y3Br{ MaAAaropAaH anbrpnap.

hereporpo$aap r'.rerarpo$ Ba raparpoQ oluaraa hasup ysuu
MaAAonapna ruAaJ'raHaH opraHr{3MJropAr.rp. MerarpoS,rapa carpo-
$ur,naparpoSnapa t,tco flapa3rr hejar repsu Ker{HpoHnop aHAAl.rp.

E,re Mr.rKpoopraHrr3Mnop BapAhrp KH, arrorpo(:nap KrrMn
Mr{Hepan a3ory ne hcreporpo$aap KIIMH y3BH MaAAa,roprr Mo-
xur"rcejnplap. Onaapa npotorpo$nap gejlrrurp.

Ea'3ulrurpoopraHr.rgMnop Eropar.rrAoH acbrrbr onapar 6up rlr4a-
JraHMa TLr[r{HAaH 6aunaci,rHa Keqa 6lulrpaep KH, 6yxaapa
r"rNxcorporfi,rao lejlurrp, Mocor'roH: hu4poxeH 6axrepnja.rrapH aBTo-
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rpo@ rungen (hr4poxeHu MeHHMcoueAen) hereporpo$ rune (ysrn
rypuynapn rrenuuceueja) xeunpnep.

M}IKPOE METAEOJI}I3MI,IHHH ECAC TIiNJIEPH

hyuejpaqen jeHu hyvejpoHnH .japanuacxnn (6ejyue,nnxurua$
Bo qoxzurMaHu) ro'urs eAoH npocecnsp yMyMu haaAa MaAAgJrop
r'ry6aqlurecn se ja uero5oru.rsM aAJraHbrp. Ma4qeaep uy644taecu
uyxre.nuS rrcrnraMorAe xeAorr eHepxerr{K Be KoHc"pyKTlB Mero-
6oaner'{Aeu u6aperqup.
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Euepxerux uero6o.llrsu Bs ja ram6onneM rpocecnopuHAs

MaAAonopI{H napqaraHMacbl Bg eHepxHHr'IH ATO urexunAo m[naH-
uacu 6aru Bep[p.

Koncrpyxtlls Meto6orusM jaxya ana6oausM flpocecflopl{HAe

hyuejpenuu crpyKryp KoMnoHeHrJropHHHH reEKuJrIl YtrYH na3HM

oran'iuaa"rep t^neraOorruraep) cHHTe3 eAnntlp ne 6y, sar*lar-ATO
rtroKJrlrHAo rorJraHMHrrI eHepxu cep$ olynyp. Cy6ctpar Kpe6c

crrKJMIro Aaxrur uIAyrAaH conpa ana6oaugM 6aur nepup (ruexnn 1)'

Kpe6C ClrKJrr{ heu uaIAeAgpIIH TaM OKCI{.UnaIuMeCExll lO'M14n elup,
trer"r le ana6olugM (CIIxre3) Ilpocecnapu yt{YH I,IIKIIH r"rehcy.nlap

hasnprajnp
try,{ijpeAe xaro6orue}r ne axa6oar3M rpocecnepn 6up-6r.lprr

r{JIe chrxrapruryJrHryIbl orlar€Ao xeArlp. Ee'3Il npoceotep hep tlxtt
uera6orueu rtrnl{Hu ehare etqnjn Y'IYH aparur cajrunp Iro

au$u6oansru aAH aJITHHAa 6yp.nguIAfipgnrp. By aauan eMOJIoxonolI

uero6oantaepe auSx6o-ru{rnsp 4ejulup.
Kpe6c cnKJrr{HAo HIIrrHpaK eAsH uera6olutaepun MrIrA{lpI)r

hyuejpe AaxrurrHre heunrue ca6ur onyp. By ca6nr.nux nru joaaa

roH3HM onyHyp: 1) uexrur l-Ae xecreprureH rapIubLIIbIUIH rroBpuJrMg

peaxcujarrapu nacurecrure; 2) cHHTes onyuMyru aMHH Typluy-
JrapbrHHH jenxqen Kpe6c cHKJIrr Merafuff{rnop}Iuo .IcBpt,rrMocn

hela6tura. 
- Kpeft crrKJII{ ueta6onruepu MI{rAaphIHEilH ca6ur

ranMacbrHH To'MHH e4en SepueHrarl{B peaxcnjaaap aHanneoperl{K
peaxcujaaap aAnaHHp.

Knr'ajenn rypynyurqa uyxtemr$ cuHuslepe uency6 MaAAanopHH

MnKpu)praHugMnop repe$uu4en uera6olneunHl{H rorrurrl HerH-
qocHHAo r"ryejjex eAHJIMI{rIrAI{P KH, 6ytyn MaMonop YMyMI{
Mera6orfisrr{ jonaapu ruIo MoHHMcsHHrHp. Yr"ryrtrn Meta6oans}r
jorurapuxa 6yrenayx4e MopKo3H ue'ra6onxgu qeju.nup (luexun 1).
Myxtenus MaAAonop MopKs3H ttlera6o.nlr3lro AaxI'IJI onMar YqYH
eune.nue 6y ueta6orruauo xac oJIaH yMyMlr (cranqapt) IJIKTIH

uera6oaur.nep Bo ja cy6crparnapa qeBprnupnop.
hep 6np MaAAoHHH MopKesu uera6oalrgu cy6ctparmxa qeBpHrI-

MocH nJro xeAoH [pocecnop uyxreauS se qoxqehernr{Al{p. Olrrrap
' nepuQepnx l.rera6oanert4 aAnaHHp.

Eeneaux.ne, MaAAsnop hyuejpe.nep tepe$nuqen uenuucesuluei
y.ryn Myrnor MopKo3H Lrero6offrsMo Aaxru onManxAHpnap.
flepu$epur Mera6oauer*{uH ocac resn$acu cy6crparu MopKo3r.r

Mera6oausMo AaxrdJr erMeK MoFcoArrno japapnu haaa caluarqup.
Ilpocece 6o'gen hasuprajnuu uera6oln3M As 4ejlrnup.
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hYqETPE METAEONH3MHHHH TEH3HMI'I (PETYJIJACIIJACbI)

hyrrejpe4e 6aur repax uera6o.nueu npocecnaplr uoxuepheaeau
ony6, hep uephene r',ryejjex 6np Sepr'reHrr.rH r.uurr{paKu [rJro KeAHp.
By npocec.nap hyuejpeaa uyejjen raHyuayjrynnyrnapa ra6e olau
raxsuna,rejuun (pery.njarop) r'lexaHu3MJropJ'ro HAapo oaynyp. TeH-
auuaejuun MexaHr,r3M u,rx Hen6aAe [pocecr.rH xeAHrunnr,r r{Aaps
eqeH @epr*leHTnopr{H Saa,lujjerr.ftru re'uuu eAup.

OepueuraeprrH ToH3HM]r acacoH uxlr uephele4a: SeprtreHTJropr.:
6uocuxresu Bo aKTHB.rrHju r,raphanenepl,rrAs KeAHp. hep uxr.r han4a
ToH3[MrsMo npocec]rHAo annocrepr.rK ayaarr-$eprtaeHTJrep rrrurupaK
equp. A.nnocrepr.rK 3ynannap cy6crpar,ra (e$$exrop,ra) 6upaeru-
rurxno e3 xacconopuuu gejuuup,rep. OruapbrH MeBqyAnyryHy r.rnK

Ao$s 1963-uy rrrAo X.MoHo arrrKap erMnrrrfiup. I4xt rurr
arurocrepuK BynaJr ue',ryu4yp:

l) e$$exropla 6np;rerrn6 axrusaujuxu qejurue ( aprnpu6 re
ja aaaaqa) 6u,ren aJr,'rocrepnK $epr*lexrnep;

2\ KATaJrrrrlrK axrnumaja MaJTHK o,ruajan, JraKr.rH rtlyojjan
$eprtlenrlapr{H cHHTeg}rHtr r{Aapa e.qoH ToH3Hrrllejr.rvn a,'rJ,'rocrepHK
3Ynannap.

A;uocrepux 3yrarurap hyuejpo4e xpoMocoMna 6upaeurra6 crpyK-
ryp Kelrnopr,rnnn @ea;rnjjarnnu,,qaha 4orpycy, @epuen'rrH ct{r{re?r.r
ytlyH 3opyprr oJraH tra'aylrar - PHT - HHH cHHTe3HHn reH3uM
eAup.

Mera6oangr'lux oH caAo raHgHM ycyJry $epuenrarnB peaK-
cltjalap cyp'erune uyxre.nn$ {ruslroaoxlr flrrrrJrr:ropJlo re'clrp
srMoKAeH r6aper4np. hep 6rp @epr'leHr r,lyejjaH orrHMaJr
rypruynyr (pH), rer*rneparyp, cy6ctpar, trehcy.n, MeraJr uoHaapuxa
raprubn haccaclur re ea xo@epMeHrrrna yjryHlyra naluxgmp. Ey
aMunnopnH 4ejnuuecu (repuex.ratus peaxcuja cyp' aurHuu HcroHlr-
JroH Hcrr{raMorAo AejuunuecuHe ca6e6 olyp. Aepacuja (uyhure
oKcr{xeH ne ja hasa eepuauacu), pH, reuneparyp, xap6on Bo asor
uen6e;repu, rHAa uyhnrnnuu Ar.rxep uurpa4lrjeHr,repu (rapru6
hucce.rrepr.r) $epueHr.nepnn 6uocllHre3uHr.r, axrru,rlrjn, 6yrearyx4e
rlco MrrKpo6 hyuejpecn uera6onn3Mr{Hn raH3}rM eAr{pnop. Ee.ne
ToHgnMo Suslroaoxn roH3HM gejpuup.

Oepuenr.nepr{H 6nocuHreB}rHHH ToHsHMpr

Cunrea o;'rtHMo ueheuapuua Kepa $eprueuraep HKr,t rpyfla
ajpHnupllap: KoHcrrrryrrrB Bo aAanrHB (rangycn6e.n). Cy6crparqaH
acbIJrH o.luuajapar KoHcruly.lrre {_replrcnraep hyuejpe,uo helruure
ejnu cyp'auro crrHre3 eAr.rrup Fo ocacon ca6ur uur4apAa onyprap.
L4unycu6et $epueHraep uce hyuejpaya cy6crpar (Nn4yxrop) au*n*
onqyrAaH coHpa orrvH r,a'(:upu (uunvrcniacr,r) uaruqecnHAo cr4HTe3
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onynypnap. Hxqyxrop onMaAHrAa 6ere hyuejpeqe 6e'3u ur4ycn6ea

Sepr'lexraep uy3'u r'rnrqapAa cIlHTes onyHypnap. @epltentaepnn
6y unr4apu oruraptln 6asaa (unxun) cennjjecH aAnaHbrp.

Kara6oruslulAo Hltrrrlpa( eAgH @epuentlepnn excepujjetn
r.rHIyKTrrB crIHTe3 eArurfipnop. llx4yxcujaHbilH e3Y 6up neue rlrnAo
onyp. MaAAenux uoxuepheae.nu rara6olu3MH aruaEHAaKH cxeM

Y3po xeAlrp:

Or @z Og @n (Ds

A- E-B-.r-A-E
A - ruIK cy6crpat; E, B, l, A, E - HJIK cy6ctpar

*ara6oanerur.IHlrH apaJrun uehcy.nnapbr; Or - (D5 uce r,ryna$nr

$epruexraepanp. oxep A r*laAAocn onyH xara6oal{3MlrHAe }rluTllpaK

enen $epr'reHTnsprrH c]rHre3I'IHH rlHgyxcuja eA]IPCo, 6yua enare;rn
ae ja roopnnnacuja;Iu ilxgyrcrja Aeju;tup.

A uaqgecn aHrdar @t Qepuenrl{HHH Bo oMoJIoxeJIeH ap.lnur
ruehcy;raapun hep 6upn es Sepr*lenrnru,IH cHHTe3unu nngyxclrja
eArrpnepcs, 6yna ap,quuu.n unlyxcnja qejuilp.

Ee'sn hannapra xaro6oluar*r $epueHrJropHHHH 6np rpynynyn
cHHTe3rr cy6crpar BacurocruIe xoopquxacujalu, ArlKopnoplrHlrH
clrrrre3lr uce xato6orrlTnopJlo apAHr{HJI urqyrcrja oayxyp. Eele
nx4yrcNja rapHltrHt llxgyxcuja aAnaHHp.

Ana6orrslr QepuexureprrHrrH oKcopujjerunun cHHre3H penpe-
cuja joay r{Jro ron3uM onyHyp. Eaxrepuja hyuejpecuuqo ra3bIMH
ueta6oalrraeprrn, MocoJlen, tpnnto$aH aMuH TypuycyHyH cHHTe3Ir

$epr*rerrraep BaclrreclrJro arapHnHp. Myhnre xapuqAaH tpunto$an
BepAr{KAo hyuejpe repe$ux4ert MoHr.rMcoHr{JIHp, hyuejpege oxyH
crrHTe3uH[r re'MHH etren SeprueHTJIapuH 6flocunreeu uce rpltnro$an
repe$unqen ropMo3nanHp. Myhlrrqe rpnuro$ax ryprapAurAaH
coHpa ony crrnTe3 eqen @epueHTJropurr 6uocnxtee[HlrH ropMo3-
,aHMacbr apaAarr xorypynyp. @epuenrlepun 6uocllHre3uHlrH Mera-
6oruurep repe6unAon ropMo3JraHMacuHa penpecuja qejunup.

Penpeccuja hyuejpege oJraH xycycx MaAAanop-penpeccopnap
BacuTocrrJre hejara Kequpnnnp. Penpeccopaaprrx axrnslnjuun
6nocuHreerH con ne ja apaaur nehcynaapn qejrrttre 6u.nup.nep.
Penpecuja Aa r{HAyKcHja xraun oJrar€Jrrr oayp. By 3aMaH cou Nehcya
cHHre3Ao r.rrurupaK eqex ajpu-ajpn $eprrlerrnoprH cunre3unu cjxu
AopoqoAo ropr*lauraja 6utwrp. olarean penpeccuja o SaMlUl
MyMKyHAyp xr, $epuexrJrepr.ru cr{HTe3r,rHr{ uyejjeH eAeH KeHnop
AHT MoneKynyH.qa apAbrrrbrn jep.neurr'lnur oncyHnap. Apquuu,:
jepaeureH 6eae xeu;rep onepoH a,qnaHbrp. Onepona AaxlrJr oJlalr
6yryx xeHnep yMyMr{ KeHerrK Hosaporo ra6e4up;rep.

u
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(Depneur 6uocnnresnHrrH penpecujacu rex,.ra aHa6olu3lrun con
apaJrhrr uehcyrurapuxrlu aejun, 6e'aaH uJrK cy6crpat Ba ja
xara6onuraaplrH ra'cupn Hna Ae 6aru Bepup. Ey penpecuja rr{[u
xara6o.nnr Ba ja r'rera6oanr peupecujacH a4.naHup. Mece;rarr:
6axrepuja hyuejpecn oJran uyhura ejHu 3aMaHAa rnyKo3a Bo
naKro3a BepArKAo rnyKo3a .rraKro3aHbr napua.naja 6u-rrax ll -
raJraKTo3nAasa @epr'lenrnHr.rH cr.rHTe3HHH ropuaaaajup, HorHr.raAo
aHqar rJryKo3a MoHr{MceHr{rEp. Myhurqe rnyKo3a ryprapAbrrraH
coHpa pe[peccrja 4ajauup Ba JraKro3a MaHHMcoHHrHp.

(DepueHr.nepuH aKTlrBJrr,rjuHHH TeHBrrMLr

(DepuenraaprrH aKTuBJrujuuuH TaH3r.rMu 6uasacnra oHJ:rapbrli
axrrarlujuHuu 4ejnruue
MEXAHI,I3MIIHO SCACIA-
xup. By cahege oH xe-
Huru jajnurruurrr roH3r.rM-
JIAMO MCXAHI,I3MI{ META-
6oalrsM rrpocecr.rHAa r.rru-
rHpaK eAoH unK (6aur-
raHrbrq peaxcujanu
anapau) $epr"reHr aK-
rnn.nujuHnu Mera6oaus-
MUH coH uehcyly racu-
TgCHTIO TOpMO3JTaHMaChI-

4up. Bele roH3HMJroH-
Ma o 3aMaH 6aur nepnp
xu, uera6onlr3M rrpoce-
CHHAA AMATOKOJTOH COH

uehcyn hyvejpeqa re-
ae6 orynan Mr{rAapAaH
rrox ToEIaHCHH, MOCO-

JreH: TpeoHr,rH aMHH
rypuycyHyH usolejcnxe
r{eBpunMecn 6eul Sep-
MeHraTuB peaxcnja he-
ca6uHa xeAup (ruoxr.ll
2).

I,

CDt,

' IIIexu 2. lleonejcrrx aMur rypruycy 6rrocrrrreguuun oRc ojar.c Mexirrr,3Ml!
Daclrreclrro rolr3!rM onyrlMacur (ox lruapoo, aacureclL'rc corr r,rchc5,,ryrr u,rxrrrr
rhepuerrro (@1) ropruoraajsrusr ra'cupr-r xoc.lopuaup).

(D,2

@
'5

P-

TPEOHHH

KerojaF ryprrrycy

/- aceTooKcHjaf rypulycy

uail ryPrxycy
.ul{oKcH - MBTIiJI

- KeTo -.5- rrefg.rt
H

rconejcHrr

3l



H.nxrur $epuenr rpeo3rHre3aMxHa3a (O) coH uehcya oaax
nao;rejcnnnx rro'ctpunaen mpMo3JraHHp Bo rpeoxtrHuH rreBpruIMe

rrpocecu aajannrp. TpeoeuHnesaMrrHa3aHuH xacconopl{Hnu ejpenx.n-
Mecrl xocrnpMnruArrp xu, 6arura $epr'lentlepgex @pran oJrapar,
o, Aaha rrypexxe6 rypynyua MaJrrrK o.ny6 uoxny caiAa nommerrlu
3oErmpAoH n6apsrnup. By Aa $epr'renr MoneKyny cerhnuAe
KaraJrtrrrrK (cy6crpara 6up.neuren) Bo perynjarop (@Sexmpa
6up;remen) MopKo3nopHHrn jepreurMocuHu Ta'MIH erl{p. Bena

Qepuentnepe perynjarop (renauru;rejuuu) Bo ja aJuocreprK
$eprrrenuep xejs.rrp. lei4 eruex na3HMAHp xu, 6yryu peryajarop
$epuerrrnep r*rypexxe6 rypynyma ManrKrupnep.

I
cy6crpsr

V
+

V

-_l>

aJIrocTopl,[r
gepueur

a
eOoer;rop

2
e(@rcropna 6upnotrMr,ttr

sJrJrocropl{fi oepuorrT

IIIerru 3. A.uocrepux $epveur QoarurnjeruHuH cxeMarnK rocBHpH:
l- xaralurux Mopxqt, 2 - renarluaajltqu MopKql.

Haoaejcnn rpeogrrrAeasaMaHa3a $eprrlexrnnmr rexsnwrejruu
MspKo3rr rure 6np.nemr6 onyn $esa rypynyuryHy (xon$nrypacu-
jacnurx) .qojru[[rpl{p Bo HerurroAe Qeprnrerrn peaKcHja anapMar yrryH
cy6ctpataa 6npaeme 6nar*lnp (ursxrur 3). hyuejpeae naoaejcnHtx
MrrrAapH a3aJrAHrAa $epuenr4an ajpurup Bo oHyH 6auuaxruq
xon$nrypacnjacn 6epna eAunr{p xu, 6y aa cy6crparuH r€TaJrrrrnK
MopKesne 6upneruu6 pearcujaja Kr,rpMocuHo ce6e6 onyp (uraxu.n
3).

@eprrrermlln axrrnrurjflre te'cr.rp eAoH aMHJr eo$exrop re ja
uo4yajarop aAnaHHp. Moryljarop ponyHy ocacoH r*lera6orusMuu
cox raehcyay ojna4nru yuyx SepueHr aKrr{BJrujnnuu 6y ycy.ua
TOHslrMlrHo Meta60ausrulrrH coH rnrehcyay llJro ropMo3laxua ne ja
oKc oraranrr rog3nwroHMo Aejunup. Hsorrejcun 6[ocunreeuHux
TOHSI{MH OKC OJIANENIi TAH3IIMJIOHMAHI{H gH CAAO TI{NI{K SOPTTIACU-
4up (uexul 2).
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lllaxeaeHuuru Merafunn3M pqiKcujanapu (6xocuHT ca peilKcu-
jaaapuu excepnjjanu uaxonlrAnp) saruraHu 6np Hcue con uehcy.n
oMoJra xanA[jx yqyH oHrapbrn coH uehcyrr sacllTocruraraH3nMu
6ejy* qorrHJrr{x repoAup. Ee.no halAa coH uahcy.n;rap ajpnr-
ajpruur4a urKHH seprvreurn TaM TopMo3rraja 6rauup, raKr{H oHyH
axrnulujuuu r'ryejjaH ra4ep aen@aeanp- HnxwH Sepr*rcHr aKTr{B-
lnuiunnla uyejjex AapaqoAa eeuSleuacn HJro xeAaH roH3r{MJroHMo
MyrrrHBaJreHT ToH3HMJroHMa aAnaHbrp. CoH ruehcyrnapHH 6upxe
ra'cupn 3aMaHH Qeprr,rcnrru arruarrxjn raM TopMo3naHblp KH,

E

A

A
+_
t\ B 

-C 
-_-P

e
I

I

I

->t\ H

t_

IlIoxtt.n 4. Illaxo,rcrrvuru r.lcra60.lu3n Jrcaxcuja,rrapurrrr,rrr xvrry-,rjalrrr
oI(c oJratBrlt'roil3lrMlr

HorH'.loAo xyr'lyajatnu ne ja aq4nrlrB ToH3rrMroHMo 6aur rcprrp
(ruaxua 4).

Ea'gu haa.lrapAa nnK qeBpunMo petxcnjacunaa cjHn (lcprtlerrrlrH
6up ueue ruexrurqejuurr'lraur $opr'ralapnr (ua@opr'ranapx) HrrrrrrpaK
eAl{pnap. Oxlapa ueo$epr'leur.nap qeju;rnp ne cjHu pcaxcujann
ilnpMarnapr,rHa 6axrraajapar roHsflM orvHMa xaccojlapltHa xgpo
Qepraerurpaep.,4aha qorpycy, hep nsoScpr*,rur.r r,rcra5o.nu3n
uraxonopuH,qen 6npuHuH coH r"rahcy.nyxa n:tpubr hoccac o,lyp 60
jaaHws ouyx ro'cnpuHAaH TopMo3ritnl,lp.

Oxep 6npuH,{u harAa cou rrahc.y,rraphur yruyrurr ro'orpurrqox
pearcuja raMaMHJro ropMo3naHr,t p4uca (urex ut 4't, uso(lcpueur,ra-
pIrH I{Iurr,rpaxu heca6urHa hep ur:lxeHlr}{ cox nohcy.ny ja.nnl,rs (lrrp
uso$epr'leHto ro'cup xecropMor(Jra 03 cunrc3ltHlr aitjttrr,lupl,rp
(uaxu.rr 5).

Oepueuraep aKTHBrHjuurru ropMo3rflHMacH pora6arrrlr Bo
para6erors Sopr*ra4a 6aru Bcpr{p. LItxnn c5r6crpli rarr,r,.lrilnnllbr
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IUeKnn 5. I{so(lepruerrTJrOpHtl }IlIIrrtpaKbI ttJlo KeAoIl nrr$$epeHcrral
eKc orarojllt roH3tlM'

aprbrpAErrAa ropMo3JIaHMa MYejjaH roAop a3anHpca' oHa pofa6ernfl

;;;;;, cy6ctpit rarbrrlblrbl iropr*roe.naHruaja re'cup crMoAlIKAo lrco

pera6etcui ropMo3naHMa Aejrrup'

MPIKPOD}IOJIO)KN CI'IHTE3 IIPOCECJIEPPIHI'IH
HI,APA OJIYHMACbI

(Dao.raecna (axap xy,rrypanapAa) 6euepunue rpocecl'rHAo acacoH

KynrypaHbl r"ryejjeH u*rr" $aaaqa caxJraM€r tele6 - onyHyp'

oacraacrs rpocecJropAa 6up repe$4eH Merafonl.I3M ruehcyalapru

uJro 3oHKrrH oratt *yrtypa uyhnrn KorYpYnYp, AuKop tepe$qex

uco MI{KpoopraHH3MrIepHH HopMan unxuura$uxu ro'MHH eAoH

MaAAonspAoH u6aper uahayl (jeru rl'rAa r*lyhltrr) Bepr{Jrlrp'

HgrnqeAe MHKpOOpraHr{3MJrap[H lruxlflua$Hna rtlen$lr re'cnpu

KBCTOpAH rrera6o.IrlrtnopnH raTbrJrhrFbr a3aJrbrp ne ejHn SaMaHAa

rHAa MaAAonopH 1rno ro'MI'rH onyHypnap. Be.ne neaujjorAo Kynrypa

r'.ryejjen $raeuoaoxu $aaaqa caxnaHblnblp
Axap xy;rrypanapAa 6euepu.ltrte npocecl'rHr{ I'{Aapo eAgH rypry

Bo 5a Seir'renrlop xeMocrar aAnaHblp (Qeclr.n 3, uIoKI{JI 9)''
XeuoctatAa KynrypaHbrH uuxuua$ cYparI{HHH r'IAapo onyxMacbl '

hyuejpenepuu 6ejyr'lecuna r"raH$n Ba r''ryc6er ro'crp Kecropou

aMIInnOp raTr,rJrbrJrbrrblnrrn Ca6ur CaXJIaHMaCbI lutg te'MuH eAruUIp.,

Oaclraecus Kynrypanapblu HAapo onyHMacbrHbrH AI{Kep Ycyny:
KynrypaHblH ryp6nctatqa jetnurqlrpr{nMocuAup. Typ6ncratun xo*'
MocrarAaH $epru jalxr,Is oHAaAbIp xn, Sepr'renrjop nony-rtjacuia
rarbrJrbrfbrHbr errroH KanoprrMerpJlo oJranroHAlrpflnlrp ($acua 3,

luoKrrJr 10). flony.njacraja rarbIJIbIrbI aprAurAa re ja asa,'IAblrAa

Kanopl{MerpAoH Sepr'leHtjopa c}IrHaJr BepHJIIrp, rrryhute rrtAa

I

i

I
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MaAAonop[HrrH Aaxrur onMacbr oHa MyBa$lr onapar gejrmrp.
Xeuocrar re ryp6ucrar harrux,qa rhpaSrre 

-ne,lyuar 
Osc"n a-i"

BeprrJrMurtrAup.
Mrxpo6uo.noxnja cenajeclrHuH Myaclrp nnxnura$ rrlepheaecunqe

r*rnxpo6noaoxx rrpocecrop aBToMarJrap Bacrrrecr{no }uape oJryxyp.
Buocrnree [pocecJreplHnH MoAeJrnlrm rp[rJrMecrr Bo priasrn upor-
PAMJIATTIIHPHJIMACH OHJIAPHH CJICKTPOX hCCA6IAJUTIH MAUIDIIUIA.PNA
IIAAPO CAILIIMACIIHE UMKAH BCPIP.

MI{KPOB KYNTYPAJIAPbIHbIH KoMI,UJET XAPAKTEPI4CT}IKACbI

Mnxpo6
ItrOpauTxr{ns
6).

nony"rjacnjacn ranaJrH cr{crer{Ao AeBpH 6euepmue
S -e 6eHsep ejpu urexauHAo rrnKnrua6 elnp (ruex4n

$tIlloxrrrt 6. Fanaarr cuc
renne uuxpo6 nony;rjacn-
jacuuurH 6ejue ojpuor ne
nurlruraQ Qasaaapur: I -
.nar - @sa: II - cyp'erae
6ejyr.le i[aoacrr; III - .rora-
pnQruux E€ Ja eKc[o-
HeHclr,aJr 6ejyuo $a3acrr;
IV - 6ejyrueruru oeuslello
SaSacbr; V - crao.ronap

{rasa; VI - onyM $aaacrr
(@puerracuJanur coxy).

g

tr21t240
caaril

I
2

I'

ftqa uyhnrrrre Bepruror nnaxyajar (rrluxpo6 xyrlecu) qephalqoxanMup. hyvejpe.nep eBBorr{a nHxnmae ean6 
'6e;yiyp, 

conpaHco cyp'u1ne qoxiurMara 6au;rajHpaap. I4naxyajur"r*i"uyhure
nepwr4ujn BaxTAaH uoxa;rrrraja re4ep oaax leap aar_6aaa ne iaha3upartr uepheaecra aAnaHbrp. hy.rejpeaep .ro*aaua"a 6aru;ra_

H.3i1_:"1pj nouyrjacujanun cyp'anne 6ejyr,re Sasacu 6auraajup.
uyp'orno Oejyuexux ayc'or anAHrbt AeBpAo hyuejpeaep hesAecx
cuncrrJro HJrs aprHp. Ey 4enpe .norapnsunx re ji e*crrorercra,
$aaa .qejuarp. Coxpaxu AeBpAs 6ejyr-ri cyp'ern" ururrp *r, OV
na 6ejyr'ranux_ aen$-rerue saiacn aaaaanp.- goxaauaunH aukr.-
.rsruAtrj.H Hes6aru AeBpe c.racr{oHap Sasa ,qejuaup. .(aha coupaeayru Sasacn 6auuajrop se 6ynyni ni nonyrjacuja es nuxuura@TcrrKrlrnlr 6ama uar4upnp.
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Eejyrrre (uoxnaua) cyp'e1u' Ilonynjacuja nxxurua$unux hep

6up $asacu "ryr"rr"*"yi 
6ejyr're jYPrerune ManrlKrup'--Bahra

3aMaHAa eMoroKaJroH 6uoxytaeje 6epa6ep onaH KoMrJJor Kyn-

;*;; y;G; 6ejyrnre ," ;u- hyuejpeaepuH rloxarMa cyp'ern

aAnaHbIp:

m2_ mlv__-' tz_ tl
dmv= *Bo Ja

V - 6ejYr're cYP'eru;
tl Ba t2 - 3aMaH (caar);
ml Bo m2 - tl Bo t2 3aMaHbrHAaxu 6uoryueHllH rpaMJra

qaKtrcu ne ja hyuejpoauH rarHJIHrH'
KynrypaxuH YMyMH 6ojYM9 cyp'eutrnn (V) sahlrn 6uoxytleje

tml oaan'nuc6etunl xYcycr 6ejyue cyp'eml ( l' ) qeiraup:

Vdmt

MyejjeH 3aMaH MYMoTHHAo MoBqyA oJIaH opra xYcycr 6ejyrue

ayp'"t, "!r opa) auarH,qaKbl AYcryp uae te'jux eAlIJIlrp:

.rrlnm2 - lnml
Iropra= Ltr 

b_ tl

. Kenepaorla uyaaerH (g). Ky.irrypanuu 6ejyr'recnHll xapaKre-

prr3o eA;H xertnaliernepqeH 6upu Ao xenepacuja MYAAoruAlIp

irrvn"jp."r" 6ery"racn"e cep$ onyHaH ruyaAet)' Keuepacnja

"Vi*r'r" 
xycycr 6e3yr,ae cyp'ern (,) rre Ay3 MyraHacn6qlrp:

0,693
E= ,t

Oxcep MHKpoopraHr'I3MJIapHH xeHepacuja MYAAoTII 20-30 leru-
rEAupcer I,IrnbrrJIaHaH 6axtepnja.napHH axap KynrypanapAa xeHe-

pacnja MyAAerH 9 qerure olYP.' CvftrpaT ca6rtx (xoxcraxtu). X.Mono 1949-vy - 
HnAe

*y.airnqo ernEIIrAHp KI{, xYcycr 6ojyrue cyp'ern lure cy6crpat'
rarHJlllrn apacHHAa hunep6o;Itlx ejpn uae xapaKrepu3o eAHJroH

ruyejjen acbrJruJrHr MeBr{yAAyp. By acHlnuwr4an japanax cy6ctpar

ca6ni, MaKcIrMyM 6ejyr're cyp'orunnH japucrrHa yjryH xelen ne

xycycu 6ejyrrle cyp'ornnun rrrejAaua rrblxMacbrHa coooo oJIaH

cy6crpat rarbrJrHJlnrbrHa 6epa6epqup:
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I
Ks = 1 l.max

,a.al

l. = ltoa
Kp

Kp+ P

t
IIIaKUI 7. Xycyor 6ojyuo

cyp'etr 9t) vls cy6crpar rarrr-
.rurtI (S) apacbrHAaKbr AcbrJrbr-

JrbrFbr KocropoH ejpll: Kg

cy&rpar ca6nrrr se ja Mrrxa-
elncca6xru, I -l.rnuc

I, - ,o,*,
t(s $

lllexu.lr 7-4e xecrepu.nex hnnep6o.nnx ejpu Muxae.nnc-MeHreH
Terrnr{jH HJro ro'r{H eAHnr{p:

Sr = l.max Kr. S

Ey rerurnx Bacrrrocruro cyftTparHH rraTHrrrMaMa3nHJrHrH 3aMa-
rnr nonyljacujaxnH 6ejyrr,re cyp'orfiHuH 4ejnuruecu MyojjoH e1wnrp,
cyftrpar qox ornyrAa /. MaKcHMyM oJryp.

, Topuos.nanua ca6nrn (xouctaHru). H.A. Hepycaauucxu
6ejyuexraH Merafun[Tnep repe$nu4eH ropMo3naH,ruacHHbr rorrrrr
eAepgK xocrepMrrrnAr.rp KE, 6y ra'cup @eprraenrun pera6ercua
mpMoiuraHMacH raHyHayjryHayryaa ra6e.qrp Bo aurarHAaKbr roH-
rurxno ra$a.qe oJryHyp:

P - rrrera6onur (r'rehcya),
(p - roPr*no3JIaHMa ca6uruAup.
Ey rerurux Bacurecr{Jro nonyajacujannH 6ejyruacu HJre onarirAap

OMOJIOXAJIOH MSTAfuIHTHH TONJIAHMAC'I HET,.qOC,,HAE JAPATATTropMo3narMa saMaHH glryH fujyMo cyp,sruHu re'jnn elrpr"p.
Hrrnca4n eMcan (y). Kyrrrypa"r, Suauo.noxu real4jernxuu

xocrop[rr,c, [rrHcaArr oMcaAbrp. Ey ertrcaa aJrHHaH 6lroxyrne (m)
ruro uctuQage onyHaH cy6mpar (S) apacuHnaKH uyuacuGre
ocaceH xapaKTepr3e onyHyp na 6uoxyraeje cep$ eAHJron cy6crpa_
TDIH M[rrAapHHbr xecTapr.rp:

mY= 
s
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ecac uy6aauleie ceps onyHaH eHepxu' MeayI*,tgyp Kr,
MrrKpoopraH[3MJrop rorL[aAHrJIapH eHepxuHII TOKI{9 jexn hyuejpe

*ornori"t roprrxlrn 6uocunreslrxe qejua, eJloqo As oHyH I'4YojioH

huccecznu es hejar feaaujjerune (ecac r'ry6aquaeje) cep$ ery'r9nep'

hyuejpe .roxa.nuaAurAa 6ene rHAa MaAAonopuHI'r rueHnucejnt' Ey

3aMarr aJIhrHaH eHepx[ 6ejyuexu ro'MnH eAoH crrHTese jox, ecac

rrry6a4uneje cep$ o;rynyp. CepO onyxaH enepxuHtr te'jun erMoK

yryn *yatypa 6ejyjepxen oHyH cy6crpatu MoHnMceMo ne ia
rtrera6oartr" eteaeieate cYptetnruetr r{oxarMa remtreAen cy6-
crparHH MgHlrMceMo cyp'eu'rHn qblxMar na3blMrblp.

IIOIIY JIJAC}IJA I,IHKHTAObIHbIH'TKHM EPhE JI E JIHJH

Mnxpo6 nonyajacujacu HHKHIIIaSuxuH ecac xycycnjjen'r oxyn
rn*, rr,repherrele" rn6aper oJrMacbIAHp. Enpunuu rtaephelenu 6uo-
KyrJrgHI{H, I,TKHHquHI{ uce ueta6oal'ITnH aprMacbr reIIrKI{n eAlrp.

I,IHxuura$rrn nxnnepheaeaujn B.Illaumnuxon repa$nHAoH aceroH-

6yrua rurdmlpMacu npocec[HAs rtryurahuAe eAHnMHIuAt'rp. Ey
rbr'{rHpMaxhl TepoAoH 6axtepnja;rap rroxturMarna 6epa6ep cl{pKo Bp

jar rypury;rapulrbr oMoJIo xoruprlpnop. Myhntqe rypuynyr aprAHr-
ua,6ejyrue ropMoanalrbrp Bo rypltrynapblt cllxreau Aajanup. Or'leae
.earrn- hyuejpeaep voxaauajapar uyhutqe raJIMHru cy6crpauapu,
O qYMNgAgH TYPtrIYNAPbT AA CN}IgT BO ACEIOH KIIMII HCJTP:IJI

rrrehcy.rurapa qeBup[pnop. Bqrelrrae, hyuejpeaopnll qoxaJrMacHr{H

mpuoaaajax rypuynyr apaAaH ranAbrpHrrup. Eyxa hyuejpeaeprn
MyAaouo peaxcujacu KIIMI{ Ao 6axuar o.nap.

Eupunun rvrephe.ne4e cIrHTe3 onyHaH ueta6olntaop, MocoJroH'

aceton-6ytu;r ruurHpMacbrHAaH anHHaH cl{pKo ne jar rypulynapu
6upunuu Aeperdoru, r{K[Hr.uI uepheaeAe clIHTe3 onyHaH uera6o-
nr{Tnop [rce (uecoaen, acerolr Bo cnnpr) rrKuuqrl Aopoqonn
uera6olur.nep aAnaHhrp. Coxyxuyaapa antn6uorllKJrop, BI'IraMHH-
Jrop, aMrrH Typu.vnapH, noJlucaxapllAnop, 6oj uaqAeaopl{ Bg c.
aHAAHp.

Hxr.rnqn Aepeqanu uera6ornuropAeH Sepr.nu onapar 6upuxun
Aopeqonu uera6orrnr.nep r*ryhurqe hyuejpenep mpe$unqex MYBor-
rarlr onapar ro[JraHHp, coHpa llcg MoHI,IMcoHI{Jt}1p.

,{uayxcuja
Muxpo6 nonyajacujacHrrnH Al{xop 6np xycycujjetu cy6crpar-

aapu nen6e r{Jre Morrr{McsMocuAup. Baxrepr.rja Kynrypacbl 6euepu-
reH uyhure ejnlr aalraHAa HKU IIroKopJrI{ MaMo-rnyKo3a Bo Marro3a
BepAIrI(AO OBBOITIO UryKO3a, COHpa r{CO MaITO3a MOHHMCOJTLIH}Ip,

flpocecn uJrK AaOa 1942-\u X.MoHo t'lyuahuAe cTMHIU Bo
qnayxu.rja a.uJ,raHAbrpM[,] urAbr p.
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Mnxpo6 Kynrypanapbr roKrdo ruoKopnap[ gejwr, 6yryn rH.qa
MaAAonoplrnu xes6o rJro MeHrMcejupnep. M"c"r"r, i"p*", cyA Bo
urlrKoJr rypruynapH oaaH uyhr.lrle Candida qu:acrrr xe6e.leraep
6eveprur4nxqo eBBerr{a crpKo rypTycy, coHpa cyA ra 4aha coxpa
rJruKoJr rypdrycy MoHlrMcqrrll"rd.- fr,Ivrr"TAoKn MaAAanaprrH 6y *ypapAHqurrbrrJra MeHlrMconrrJrMoclrHr{H ce6a6u cnpKo 

"ypruycy-re iioxyn xara6oarTnmilH cyA Bs rJrHKoJr rypurynapbrxu napuaaajaH
oeprtrenr.nep*r 6uocunresuilu MyBgrr€TI{ ropnrouraja 6uar"recu.qup.
Eyna 6e'een uera6oaur na ja xara6oaur penpeccnia Aa Aejrrr4p.MyhurAexu cr{pKo rypruycy ryprapAurAaH coHpa cyA rypruycyHy
uapualajan Sepuenuep crrHre3 onynyp Ba o"y 

- 
,"ri6orrrr"

yfp€AHpnap. hyuejpeaep repe$na4eH- uax Her6e4e r.rfrrcaAllrIoneTAoH cepQeau oJraH (acaH ueHurvrceauxen) cy6crpar Mo_
HI|MCSHrurup.
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OEC}IJI III

MIIKPO BII OJIO)K}I TEXHOJI OK HJ AH bIH O CACJIAPbI

MHKPOEIIOJIO)(H HCTEhCAJI nPOCECJIoP[HAo
IICTIIOA.q.E OJIYHAH XAMMAJIJIAP

Freteporp@ MuKpoopraHx3MJrop uyxTe.rnS y3Bn Ma,qAonopf,

Mera6oauglro yrparMar ra6uanjjemrHo Mrur[K,qlrplep, ejHr 3aMaHAa
hep 6up MnKpopraHn3M HeBy re6uorAe uyejjer xap6oH uex6ejrne
yjryxaaruu6 oHy 6"jy* 6ajqa u;ae uennucejnpaep. Eyxyuta
onarEAap onapar MlrKpoopraxr.r3Mnop qoxry xa$on uen6eju
(cy6crpat) olau uyhutAan hY.Iejpo Y.IYH en Saiaaan - oBBoJrrto
acaH, coupa nce rraruH napqaraHaH Ma.qAorop[ uaxurucejepex
ucru$a4a eAnpnop.

CaAe urexepnap MnxpoopraHn3Mnap yqyH anBepuruan xap6oH
BO eHepxH r'ran6ejn caju.nup. MurpoOpraur{3Mnop[ Cr{HTer[K ilrAa
uyhur.napuuqa 6evepuax MancaluJra xapSon rrraH6ejlr KHMn' aAoroH
rnyKo3a Ba ja caxapo3a rar6nr onyHyp. MecenaH: rrryKolr,
rr3orrHMoH, Oyr'rap, alua, a - KerofJIyKoH, crrpKo Bo flponuoH
rypuynapbrHbr aJrMar yqyH M[KpoopraHr{3MJrop rnyKo3a; JrHMoH,
jan, uraxoH ry3yrnarbr rypuynapbrHH aJrAHrAa rrce caxapo3a oJraH
rrryhurge 6euapx.nup.

Mnxpo6noaoxnja cexajecuHr{H ecac te.no6nap}rHAaH 6npu uux-
po6noloxn cuHre3 npocccJrepun4e 6ejyx nrrucaAn $ajqa nepoH
xaMMaJrHH rer6ur oJryHMacbr.qbrp. By rraercea;ro uaKop Bo Hrruacra
ncrehcaluHr,rH TynJraHTHJrapbtHAaH (ue.nacca, rrrApoJr, raprHAanbr
yny) rcru$aAa eAHnHp. Cerraje4e Brevibacterium flavum 6axre-
pujacunur Menacca Ba r[AponAa 6evapuaxra nnsut arHHHp.

Menacca uaKap raMburrhr Bo qyryHAypyHAaH uoKap rrcrehca.nu
3aMaHbr aJrbrHaH TyrJraHTbrAHp, rapxu6nnae 4B-SS% caAo rue-
K€pnop (ecaces caxaposa) ne vy3'u MHrAapAa KannouAnopr !3Blt
TypruyJrap, 3yJrajr, aMuH Typuynapbt, BrrTaM[HJrap, M[HCpan
MAMoJrop BapAbrp.

ft.rqpon raprr,rAanbr Hnuracracbr Bo arar{ nonucaxaplrAnapl{HAgn
xnnjenra hu4porus joay u.na rnyKo3a aJrbrHapKaH aMoJro xoJroH
rynaHrbrAbrp,38-50% caAa ruaKopnap (acacau rnyKo3a), a3
MI{rAapAa MHHepan eneMeHTnop ne 6aurna y3Bu raprxbrnbrrJrapAaH
roruKrnJr onyHMyruAyp. Kapro$ ne 6yr4a HxruacracbrHAaH uroKop
rcrehcaasr 3aMaHH aJrbrHaH rrApon Ro creqo Ae naroKa rynnaH-
Tr,rJIapLr_ 4a jyxapu4a rej4 eAuJrrrrlilu rapxu6a MAnr.{Kl}tpnap.

Cy6crpar KuMr,r HtrJJraAHJraH raprbrAarbr yHyHyH repxu6u
67 -70% Hnuacra, l0% 6arura urexepaop, 

- 
I j7" 3yniln Bo

BuraMHHnop4eu n6aper4r.rp.
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Huruacra repxu6au xaMMaJrJrap ne ja rueaaccaAaH ruuxpoduo-
{9T1 joaaa crrupr ncrehqra eAH/topKoH rrroxopnopnH jaaHr,ra
30-33%-u crrrllre' raJraH hnccecu ,." 6arura 

'"uir*u,irupro
6upnux.ae ryaaaHrnja r{eBpunlrp. Ey rynaaHru 6ap4a'aAnaHbrp Bo
oHAaH rvraxpo6noaoxo,r jerrr gynanbtr ae 6epue"TJ,r€,p anMar yqyH
cy6crpar (xaruual) xlrmr.r ucrl,reaAa onyHyp.

Cy4 canajecnHuH qoxroHry rynrraHTHcH onaH cyA ueephepu
ne ja ap6aruH rypy r{oKlrcnHnH 70/"-nn JraKTO3a uraKap, TolrJKHJl
c4up. Jlaxroaa 6axrepujatap ne ruaja xe6eaexaepu rbpesnx4eHqox acaHrhrrJra MoHrrMcgHHnAH Cy6Crpar4r,lp. ceuajcaa KaporHHnll
3ynaJrr{ jer"r npenaparbr aJrMar MorcoAr{no cyA Typurycy 6axrc_
pujalapuHrr r"raja xedelexaept r.ra 6upauxqa cy4 *e"hapr.rr4e
6euapnpaep, oHyH r.epxn6nugeKu oJraBo nflAa MaAAaJrapH MrrKpoop-
raHr{_3MJropHH unxurua$unrr Aaha Aa crrrMyno cAHp.

Cupxe Dyptuyc-y Ba cruprnop runxpo6noaoxnja cauajecu y.ryg
[epc[eKT4BJrH cy6crpaurap4urp. Ey MaAAonop Ky.;rnn MHrAilpAat
xe$r xap6ohH,qpoxeuaep,HAoH Bo araq e'u.uu npocec,HAa xurujenn
joaaa a.nuHrrp. Cupxe rypurycy Br,rraMI.rH Bo aMHH Typuynapbr
cuHre3 eAoH Mr.rKpoopraHrr3MJrap y,ryH onBepruuJtn cy6crpar xuun
rar6ur c,{r4Jrrrp. ErN,r sa MerlrJr cn}rprnapu ,aa ""*r" 6y nerce4ne
4ejru, heu Ao r,raja xe6eaexrrepu Bitclrracura 3yxanrr jc,
uehcy,ryHyn aJrbrHMacbrHaa ncrn$a4a onyHyp.

CoH qenpeqex r,lnxpo6uo.noxuja c""ajccrrrr4a KcHr{ru uc.ur$a4e
eAIrJ'IaH xaMMaJr HeSr xap6ohr.rgpoKcHroprAr{p. Maja xs6anex_
reprHlt HopMaJr napaSnx;rep4e 6euepruaxla hep ul run.njor roHAaH
aprrT synanil jeu xoHceHTp:lrbr anr,rHup.

Cenaje unrjacuuAa HurJroAHneH xaMMaffrapAau 6upu Ao Ayiy
19 l^pla xenejn4up. KenejuH paxn6ur4e ZS40%: Hnruacra,
t9-19% eKcrapr(r Ma,rur€ropn, it-tZ% 3yrrarr, Z,S_l,O% jar,
15-17% cennyno3a ne_-6_-8o/o vrnuepatr eJteMeHrJrop ne B rpyny
BHTaMUHnOplr BapAHp. Ke6enax.rap BacHTACr,rJrO rCxHr{K}r ccnnyna3a
$epuenr _npeflaparnapH anMar yqyH oHnapr,r HoMJroruaHp]rnMr.ru
KorroKAo 6e.rapnp;rep.

- Eurxr ryffraHTblJrapH r,ruxpo6r.ro,roxnja ceHajccNuNu xarrlMa,
6asacbrHbur KeHrrurneHAr.rpHnMocHHA" ceraprrr* cy6crpa, por-vHy
ojnajrrpaap. Ey saruaH 6wrxu rvlrJraHrr{JraphrHr,rH rapxu6nulaxn
flonhcaxapu,qlap (hel.n om,lajan rr.roKopnep) MHHepa, T.vpuynapbrH
xervreju ilJre hr4polns o.nyHy6 MoHocaxapr4Aropo (ho;r.no,raH
uaKepnop€) r{cBpurHpnap. h[ap,o,rusa, agra"an 61. itoHocaxa_plrAnop rapbrrrrunH MHKpoopnaHH3Mnop yqyH cy6crpar KuMn
rcru$aqa crunrp.

coH nllep nlrrHoceJr,ryno3a ropK,6tu 6nrxw ryJrnaHrr,rnapbr

-1lll_" """"jr,r, 6ynaa Bo apna KyrrerrrH, y3yMyH 6yai"u ,"rrr"pr,qeqec[ Bo c. KoHA raceppy$arnr 6nrxnaepuHl.rH ralHrrrapH)

4t
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araqqypyAeu 6asu$uJtu xe6errexaepuH MYxToJIH$ r*lerteg'ne jernur-

urprrrr*r"qe 6uJrasac[To xaMMaJI xuun rcrnQaAo eAruIfip'

Mr,rxpoopraHu3MJlopHH ceHajeqe 6euepu.nuecuH[ To'MI'rH erMoK

MOnceAHJro ecac cy6ctpaTnapAaH (xap6on rnren6ejuugen) eaane rnAa

uyhnrune r{oxny M}rrAapAa a3orny MaEAeJIop' BI'lraMHHJIop'

crurtlyajaropaap, MuHepaJI eJIeMeHTJIAp onaBo onyHyp'

MurpO6llOaoxu rrpoCeCuHHH Crepra.nanjunn CaxJIaMar BO OHy

xapIlqu MrrKpopraHu3MnepAoH FopyMar YrrYH - oKcop halaapAa

,v'rr"r" u"rr6u*t"praa tinq"rep (Oypanonun, @ypacu;rnn, Qypa-
3onurlrn KI,TMH Hl'ITpo$ypanrrrr 6upaeruuelep) AaxI'In e4wrup'

MHKPOOPTAHil3MJIEPITH EET{EPINJIME YCYJIJIAPbI

MuxpoopranH3Mnopl'IH rrlyxreaus MOrCoAnOpne 6eueprlrtlocll Be

ja r,ryxterur$ rvrehcyalapblr aJIbIHMacbl YIIYH arrapbIJIaH MHKpo-

6ronox, cLIHTe3 npocecJlopu $epueHtacnja aqlauup'
(Depr,,reHracuja upocecnopfl TexHoJIoxu qehsrAeH r'ryxte.nus

oay6 aurarnAaKblnapAaH u6apetqup:
1. aePo6 SePrnreHracuja;
2. anaepo6 SeprrleHracnja;
3. cerhu SePr'lenracnja;
4. 4ePun $ePr*lentacNja;
5. 6epx Oa3aarr $ePr'lentacnja;
6. aespr (nepnoar'rr) ae ja Saculean Qepuenracuja;
7. $acuaacus $epr'rentacnja ne ja axap Kynrypanap'
Muxpoopraru{3ruIopulr uyxteauQ Ycynnapfia 6e'repulue tex-

no.noxujicn yMyMu orry6 yu ecac uepheaeAen n6aperAup:

l. ruAa uyhutuxun hasupaanuacu Bo crepunu3o onyHMacu;

2. nnoxyrjarrur (xy.ntypanu oKMoK yuyx uctu$aAo eAHrsH

hyvejpeaep) arblHMacbl Hno KeAeH $epr'lenracuja;' 
3.- ecni $epr"renraolja (rrla uyhurule unoxyajarux 6nplaur-

4l'pu,uecu) 
,onvHaH rrDocecneD ocacoHMmpo6r.roloxuja ceHajecllHAs terSur onyHaH flpocecJlep a

aepo6 ruepar{rr{HAe xeAeH $epr'renracujaJrapqup' Aepo6 ruoparrAe
corhu, AeprIH, 6epx Sasanu, $acu;rean ne $acu.necns $epr*lex-
racnja;rap hejata KeqHpunHP.

Cerhu $epueHtacnia
MuxpoopraxH3MJlopuH cerhn QepueHtacujacu uxn Sopr'raqa

Aypy Bo 6epx rnAa r"ryhnrnepn cerhusAe a[apnnup.
Araparr ruqa uyhnr.nepu cerhlurAe 6e.IepuaMo MeroAyHy I{nK

ne$a XIX ecpqe Po6epr Kox texan$ sTMHIII Bo o, MYacHp AoBpAo

Ae eg ehervrlrjjerr.rnu r,rrupMeMl,IurAup. Ey ycynAaH KynTypanapnH

q
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sreno.uoxu ne 6uoxuujeBrr xaccoJrapunun ejpeuuaMecrr Be ruysej;re-
pAo caxJrann.JrMacurrAa xeHflru ucru$a,qe eAnJllz.p.

MrxpoopranugMJroprrx Aypy rurAa uyhnru cerhuure 6eueprur-
rtrecu gerajeAo JTEMoH BO uTaKoH y3Brr TypmynapHHHH aJrHHMa-
cHHAa xexnru rer6ur onynyp. Ilpocecqe xe6erex Kyn"ypacu
crac[oHap (rapuru4rrpnurrrlajax) Aypy rrrAa uyhuru cerhuuge
6e.tepnanp. Cy6crpar MonceArura ruoKgp rryryrrAypy Bo raMrrrrrbrx-
AaH arrHHaH MeJracca, arau hnqpoJrrrgarH, Hlrruacra ne c. umn@aqe
eAr{Jr}rp. Jlulron ryprtrycyrryn cunTe3}rrue oH coMepeJrn cy6crpar
KI{MH -Merracca rururoArurr{p.

_Texrurxu $epr',renr flpenaparnapn ucrehcanbrrrAa M[Kpocxonr{K
xe6eaer.rep re 6up qox ararrqypyAeH 1asugintru xe6e.nerurepux
Mrrr,ceJrrnopr{ xHpAanarMbuu Bo HoMJrornA}rprurM[ru 6urxn ry.n-
naHruJrapn cerhnnqe 6e.repr.lup. Mecelen: ceJurynoaa Sepr,rentunu
anMar ytryH Trichoderma lignorum, Aspergillus terreus xm$
xe6eaex.nepm,, Bjerkandera adusta 6asuAmJtn xe5eaeju HoMJrouI-
Ar{prurMrrru 6yrqa ae ja qyjy xeuejurqe 6e.repu;rnp. ke6eaex;rep
cy6mparur amarw rarnapHHAa oKclrxenuH MlrrAapu a3 onAyryuAaH
anqar ycr rarHHAa (2-5 cM raJruHJrbrft{rrAa) 6rrepex uHxuura$
eAupnap.

_ Heu.nernAllprurMuru 6ep* cy6crpar y3opr{H,qe KynrypaHHH
6eueprurrrlecu nlloceclrHa
6epx Saaa;rH Sepuenraotja
Aejurup.

Bepx $asaaH Sepr*len-
racujaxun yq r[n]r Mo'-
nyMAyp:

l. Hasm re6ereAe xe- h
AoH $epr'lentacuja na ja
cerhu Sepuenracuja.

Cyft.tpar lajunun ra-
,IHHJrHrbr 3-7 cr*.r-4en uox
onMyp ne cy6clpar rapHru-
AHpb,LrrMHp, Qeprraexracnja
AeMrrp re ja ara'r4ax ha-
gHpJraHMHrrr raBa Bo ia
carurapAa anaprmup. (Dep-
MeHTacI{jaHHH yMyMr{ MoH-
Su veherr KeHr,rE cy6crpar
cerhunrn re.ng6 oJryHMacH-
AHP;

IIIexna 8. ,{eprrH ro6eroqe xe,qeu 6epx $asn,rur @pueHra*rja npocec}rH}rH
yMyMil cxeMlt: C - cy6mpar, hl se h2 _ rerjlrr :ulrbrHAa Bepluor haaa, T _
reMfleparyp se P - pyry6er xocrop]r,{Hcu.
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2. laluH re6ere.qs xeAoH $epr"renmcuja. Ey harra xe6erex
KynrypacbrHtrx cy6crpatmH 6ytyH rarnapbrHAa 6ntuecu yuyn hara
*icvi" rypry Bacuroctrrrs 6yryH najaapa Bepilnup ne cy6crpat

"apr-qrptnMHp. 
Cy6ctpar lajunux raJIbrrIJIHrbI 0.6-1.5 M oxyp.

falnu re6ereue *"ne" re ja 6epx $asaln qepuH Sepr'lexracnja
xycycu Sepr*lenrjopaap.qa hejara Kerlrpunrp (ruaxul 8)'' 

<Depr*lenracnji xeqeH rapblru'rHH aaj.uapuHu oKcI{KeHJro re'MflH

erMoK yuyH hap urH tepe$4aH resjnr rure hana y$ypy;typ;
3. iy6oparmn rapb{IuAblpbrJlMaclr HrIo xeAoH Seprtlentacuja'

Eypaaa sup.naHan flopnop ne ja uHexnopAoH (nanalqarueKnJl.Ilr

xoxnejep) u6aper $eprvrexrjop.napAaH ncrnSaAe eArnrp.
napx Sasaau Sepuenracuja npoceol ruaje $asacnn,qa ,qejra,

6epx cy6crpar: cy: hana cepheAuuAa KeAltp Bo acaH MoHItMcoHuJroH

H[uracraJlbl cy6crpar.nap4aH TyrMyIIr napqanaHaH arau joxrapuxa

re4ep 6yryx 6ntxn raJIbIUIapH $epuenracujaja yrpajup.nap.
Eepr cy6ctpat cerhnHae 6y'IepHnMoHHH ocac IuoprnopuH'qoH

6upn cy6crparHH pyry6eraujuauP. Pyty6etnux auaru o&yrAa
hyvejpenep repeQux,qeH rI{Aa MaAAonopI{HHH MoHHMcoH}IJIMocu

[pocecu Bo rIoxaJIMA seuSnejup, jyxapu onAyrAa uce uyhnr4e
hl,tcce.ruxaep cnxJlalubrp, aepacuja ne hyuejpenspllH 6uoxuujenr

Ooaanuru a3anHp. FryuejpeaepnH 6y Ycynna 6euepu.nuecr YqYH
58-60% onrl{MaJl pyry6er reae6 o.nyHyp'

Jeu xuun japauajax r"ryxte.nu$ 6nrxn raJlblrnapblHu r''ruxpo6

3ynaJrbr l,r.re 3oHxHH oraH jertle qeBHpAHKAa 6epx Saea.rnr

$epr',rexracujaqan ncrusaAo eAnnnp (6ax: Secun 4).

.(epnn $epnreHracnja
Mrxpooprann3MJrspuH urga uyhutHHHH AopuH.nujux,qe 6eua-

pHnMecH Saor.neau (aenpu) Bo $aculecns rueKI'IJrAo hojata
Ker.ruprnnp. Cenajeqe r'rehe $acr.uroJtlt Bo $acuaacua xeAoH AopHH

$epruenracujanap xenuur rer6nr onyHyp. Ey npocec;rep atuarHAaKn
rexHoJroxr{ xycycujjer.nopo ManHKAHp:

l. Crepua;ruje vug.4r'r puajm onyHMacH.
2. @epuenracnjaur:n yq $asa.nu cucreMAo anapHnMacbr.

Muxpoopranlr3MJrop cyAa herur onruajan cy6crparaapAa, MacoJroH,
x-napa$rx, ceJrJryno3a, MeraH Bo c-Ao 6evepu.nAllx4a rtryhnt4e 6up
Heue Saaa japanup: rae (cy6crpar) - r'raje (rsAa r',ryhura) - 6epx
r{Hcr,rM (hyvejpe.nep) ne ja r*laje (rnqa N{yhuru) - 6epx qucrM
(hy.rejpenep, cy6crpar)

3. {Depuexracuja xeqeH r',reh.nyrAa ha;uolax oKcHKeHtlH a3
r{HrAapAa oJrMaclil.

4. Mnxpo6uoJroxn npocecnopHH cyp'eruxuHnn xnujenu peaKcn-
ja;rap cyp'eurne Hnc6eroH aruarbr oJrMacH.

i !
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5. Aarrxan ueta6olnraopuH rrox raxr rejpn-ca6ur (repuoaa-
6m) o.nuacu.

6. Ky.rrrypaau uehcy.nnapbrH KonyK eMaJre xerupMocu.
7. Oepr"reuracuja xe4eH uyhnruu r{oxKoMfloHenran (uyperxe6)

OJIMACH.

8. @epruenracuja upocecuxAo r'lyhnrnx Snsuxll-xurrljenu xac-
ceJreplrHr,rH 4ejururrleclr.

9. Enocnnre3 Bo rroxarMa [pocecnepr.rxun 6uoxumjean reHsuur,r
MexaH[3MuHrrH MypoKK e6tujn.

10. Maale.nepuu hyuejpo Aaxr{JrHHAo rpaAr.reHruH eKcr.rHo Horur
oJryHMacH.

ll. Muxpo6 nonyljacujacilHbrH r',ryhnrun $uanxn Be MexaHHKH
aMrurnoprurl{H To'cupuHo rapruH heccacauru.

@acuaeau $epr*renracuja heu xo.n6aaap4a, hou '4e 
$eprueHr-

jopaa hejara Kerr[pnnup, xo.n6aaap JrasbrMbr reMneparyp uapaurr,rH-
Ao jenneHuexlepqe jenaex,qnpnaup. Ey 3aMaH rrAa uyhuru
rlaJrxaJraHMar,rra rapHrrrAbrpunbrp Bo oHyH 6yryH KoMnoHeHTJropH,
o qyMroAau hyrrejpeaep 6yryH uyhur 6ojy 6epa6sp MHrAapA:l
jajruuHur onypnap. @epr,lexrjop.tapAa Hcs nn,qa uyhnrx xycyclr
MexaHrrKn rapnrrrAbrpHqu Bacrlrocuae Sacnlecr{3 rapbrrrrAbrpbrnup.
hep uxn ha.rAa ruqa rtryhxrr,r KoMnoHeHTnopH xoa6a ne SeprueHr-
joIra rexy.lryp, SeprrlexracujaHun coHyHa KrrMH oHJrapa roxyHynMyp.
Myhllrqe rrrAa MaAAenopu roApnr{oH ryKeHAujn ne ruera6orusl.r
uehcyaaapn roruraHAHruHqaH nouy.njacujaHHn 6ejyuecn re Sn-
3HoJIoxH fuaaujjern reApnqoH AejaHbrp re frepr,leHracnja 6arua
qarHp. Eele Sepr*lexracnja cucreMHHa ranarbr clrcreM Aejruup.
lejA errr.rex na3DrMAbrp xll, cerhu $epueuracuja ,qa ranaao crcreue
AaxHnAHp.

_ Oacuaecus Sepuenracnjaur,ru r*rahujjern oHAaH lr6aper4up xn,
jenu rurga uyhuru 6up repesgeH Qepuenrjopa 4axn.n eAuJtHp,
Auxop repe$4ex uce repxu6uHAe rr.rera6oauau rrrehcynnapbr oJraH
KynrypanH rrlyhur xerypynyp. ByHa 6e'aeH axap Kynrypa Aa
lejraup. Axap xyaryparH $epueHractja clrcrerun arrur cHcTeM
aAnaxHp. FN4a myhurnHn Sepr"renrjop4a MexaHHKlr rapDrrrrAupMar-
ta hyuejpeaepnH Bo cy6crparuH 6yryH r,ryhnr y3pe 6epa6ep
naj.naxuacu (houoxerurujx) rg'r"rr{H eArnrrp. Anxsp repe6qer,
Sacuaecna KynryparapAa 6uocnnre3 rpoceclopnHlr HAapo erMoK
Bo oHnapbr Ho3apor anrHHAa caxJraMar MyMKyHAyp. (Dactraecue

Sepuentacuja ycyay hor,rqnxnn Kynrypa H H rr*r.a$r* HcToHHJToH
Sasacunqa y3yH MyAAor caxJraMara uMKaH Bepup.

Oacuaecna $epuenracujaAa Kynrypa *ycycrn Seprraeurjop.rrapqa- x€Mocrar ne ryp6ucrar4a 6euepuaup. Xeuocrar pexuMrrHAo rrrAa
uyhuru nyejjen cyp'eue 6rp rapes4en Aaxun onyp, ArrKap
rcpe$qex uco xaprrd eAnnr{p (urexu.n 9).
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Ilonyajacnjax
HH rarHJrnrn (hy- ry1g
vejpe.nepux MHrAa-
pu) ueh.qyqrauAn-
pblrrH aMHJUTOp rA-
TbIIIHTHITIAH ACH-
nEr oJrapar japuu-
ABTOMATUK TEHSUM
onyHyp. Cy6enpat
rarHJrHPbr jyxcer
oJrryrAa nonyaiaqr-
ja raru.nHru Aa 6e-
jyx o.nyp. Cy6opar

rru,a

6xoryua Ba @TpaT
oJEH rl4a YYhEm

Bac0c

MYh'II

rarbrJrurH re ja nre-
ra6o.rurug jyxcex IIIexna 9. Xeprocratr,rH cxeMarxK rypynyrrry.
Mr{rAapAa ToruraH-
MaCH rroxaIUanU r'rehqyAraurflhrpHp. MyhrauaH axrra Cyp'ernnU
aprupAbrrAa ruehqyglauMa a3anbrp Bo raM apaAaH raaxup, 6y
saMaH hyuejpeaep jyjyly6 KeAlrp, xeMocrarAa nonyajacnjaxun
ratuanrn a3arErp.

flonyajacrjaxu MaKcnMyM 6ejyne cyp'orlrrge (ercnonecna;r
Sasaqa) caxJraMar y.ryn ryp6ucrar.qan Ncm$aqe eAr{nup. Ey
araparAa uyhrrnn axaprurH xeMocrarAan Seprrtr onapar aBro-
MaTUK ToH3r{M onynyp. (Deprrrexrjopa xyrrypaHHx rarbrJrbrrnHu
xecrspoH SoroenexrpnK KaJroprrMerp 6r.rpaenrAupMeKne roH3r.rwro-
ueje uaul onyHyp (uroxru l0).

llurur ruyacH Kynrypa 6evepnaen uyhnr4en xe.ru6 eoroore-
Menro Ayluyp oe 6y 3aMaH uony.rrjacnjaHHn rarbrJrrrru r"ryejjen
eAr.rJrrp. Iaru-
aur jyxapu o-u-

AyrAa Ooroene-
MenrAoH xb.flsn
cr{rHaDra rntr{a
rryhnmlxux ax-
ua cyp'err a3a-
nHP, auraPH
onAyrEa H@ qO-

xaJrHp.

xynTyPanH MYhrr

Hacoc

ttr
HruHr r{aH6ej[

Irr6x6n 10. Typ6ncrarbrH cxeMflrlrK rypynyuy
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AHaepo6 @prueuracllja
Muxpoopraxlr3MJrop BacnTscrrro aflapbrJrau oKcr{,qrouMo-peAyK-

cuja npocecnopu eJreKTpoH (so ja hu4poxeH aror,ly) aKcerropyHyH
rtenuejunger acblrrH onapar yq rpyna 6eaynyp:

1. rene$$yc (aepo6 oxcr.rAaaurue) - aKceurop ponyHy
r*lo.nexyajap oKcrxeH ojxajup;

2. anaepoS oKcrrAnartrMa - aKcerrop ponyHy rejpn-ysnr
MaganoplrH (xrrrpar re cyaSaram 6upaeruue.nepuH) repxu6un4ern
oKcuxeH ojuajnp;

3. ruurupua - aKcerrop ponyHy y3Br{ MaAAonap ojxajup.
Te6uerqo jaju;rurrru aHaepo6 rpocecnsp xanr rocoppySarHHqa

renllltr ret6ur eArurup. Cya rrrehcya.napHHHH aJrHHMacH, uejne ae
ropoBosllH rypmyja rojyauacu, crurocyH hasnpaauuacrr, 6up uox
Y3Br,I Typluynap, aceToH, cIII/tpT aJlbrHMacbr, MeTaH rbrqrbrpMacbr Bg
c.-rur 6y flpocegropa Mr,rcaJr xocTopMoK onap.

Hzo +4H

+2H

TAPbIIIIIA
TvPIIryCv

+ KoA-SH
+

+4H
-KoA'SH

Ip0ru,I0H
rypruycy

Eru cnuPrn

T

IfiOIIPOUHJI
CNHPTH

*2tt l8r ryPruycy

DfPniycy
ACETOH

IIIexlu I l. Auaepo6
arbrHaH

Qrepr.reHracrrja 3aMaHbr rl]tpoy3yM rypujycyH,qaH
Qaj,qaau vehcyn.nap.

Axaepo6 npocecJrspnx 6uoxur,ljeBu MexaHH3MH xeHuru ejpenu.n-
Mrrm/Iup. Eyryn Mr{KpoopraHnsMnap yrryH yHrBepcan ycyn rnyKo-
3aHHH rJrHKoJrr{3 jo;ry r.ue ufipoysyM rypruycyHa reqap xara6o-
nH3Mo yrpaMucbrAup (uaxua ll).

Irrumrpua 3aMaHbr I ruoneryl rnyKo3aAaH 2 ruo.rrexya AT(D,
anaepo6 oKcr{nJraruMo 3aMaHbr uce 38 MoneKyn ATrD japanup.
Axaepo6 npocec HorE.rocHHAe vy3' l.r Mr,rrAapAa rrauxpo6 6uoxy-raacu,
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6ejy* Ml{rnapAa Hca uera6o.nuuep aMono KanHp. Cy6mparuH
rarpn6eH 97 7"-w r'rera6oalrraepe (r,rehcyna), 3|o-uce hyucjpa yuytt
Jra3HM oJraH eHepxnje venpurrup. fl,er"reln, aHaepo6 npocec aepo6a
nnc6eren opraHn3Ma rrox a3 coMopo Bepup. JIaxnH axaepo6 npocec ,

3aMaHbI qoxny M14rAap[a r'ryxreano rvrera6orrnrnapnn oMoJro

xoJrMacu xanr rocoppy$ar:u yuyu Sajaanbl Ma.uAorIepI{H aJIbIHMa-

cbrHa IMXaH Bepr{p.
AHaepo6 uopaHTnH japaaulr'lacHHAa aruaFHAaKH YcynnapAaH

ucrnSaAe eannup:
l. t'tyhnTqe hea.n oar"ryru oKcHKeHrr rajHarr'rar,ra toBMar Bo re3

cojyrnar;
2. naxyyru (hanacusrnrr) japaT r'rar;
3. unep'r rit3napH (COz , Hz , Nz) t"tyhure McxaHrKH ySypvax

(uyhurAexu oKcHxeHlt uHepT ra3napra esae errtaax);
4. uyhr,rra peayxcujaeaHqH Ma,[Aorlop (r,rytaruoH, rIIoFJIEKoJI

Typluycy, cHcreHH, ruoKap, Harpnyr'lhrgpocyasnt) oJI:lBe erMoK
(6y MaAAonopfiH oKcH,tIraulMoct't cejecxxAe ruyhut4err oKcI4xcH

cep$ oayxyp Bo aHaepo6 ruepaur japaHrrp);
5. rtlyhnre qoxry MlrnAapAa lrHoKyJ'ljar (hy,ecjparep) BepMaK

(axep npo4yceHr Saxy,r'rarnB aHaepo6qypca, oHyH excep hyuej-
paJ'ropr acaHJrr,rfna oKcHxeHn rtrernrtacejn6 aHacpo6 uopaHT japaaa-
par aHaepo6 $cpucHracnjaja xevr.rpaap);

6. rtryhuruH es.nyjyHy apTr,IpMar (es.ny r"ryhnrAo oKcHxeH r{orl{H

heln oayp);
7. rrryhura anacpo6 ne aepo6 opraHI,I3MJ'Iap Aaxl{x crMoK (acpo6

opraHr43MJrop oKcI{Kc}rH lraur.fi'.rcajapsK aHacpo6 uraparrr japaar'lp-
,rap).

AHaepoS Sepr"renraorja xon6a ne $epr"renrjop.napaa ($aclrrrerwr
oe Qaclr,rocr.ra) anapbr,'rbrp, aepo6 npocccaeH @apulr orapar a3
eHepxr4 cop$ eannrp (ae MHrAapAa vrcrrurrrK ajpr,l,'rr'lacu tlJro

ananAap onapar r"ryhnrn cojyrnar Be oHa hana (oxcuxen) ysypr'rex
ra,re6 onyHr*ryp).

MITKPODIIOJIO XH OEPM EHTACI,IJ A TT POCECJI E PHHAO
I,ICTHOAAE OJIYHAH TYPFYJIAP (OEPMEHTJOPJIAP)

Aepo6 $eprueuracuja npocecaepr{HAo l.rcrnclra.qa cAunoH rypry-
r'rilp CTcpH,lnnjuu r'ryharfuaeClr MorcoAltJ,'ro xrrn o;ry6 MCxilHrlKu
rapl,rru,utilpr,rqril Ba acp:rcrrja cflc'l'cMlt B:tcuTocura ro'nrrH onvHypritp.
Ec;ra ryprynapa $cpucnrjop,rap acju,rlrp. Oaxauu34e Ba xaplqAs
rtrnxpo6uo,roxnja couajcur y.{yH la6opaToprrja, japHrucenaje Bo
caHaje $cpr"rcHrjop,rapr,r Ncrehcflr cAHJrHp.

Jla6oparopuja $epr'renrioprapbr. AHKyM-2, AK-3, AK-10,
OC-s Ba Oy-6 MapKanril r,ryxralu(r haqn.nu ,ra6oparopxja
rpeplreHtjop"'rapr)r MsBrryiuyp. OcpmeHrjop cuauugprx ra64up,
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aruaru hllccecuuAe rblpbrru4u-
purrhr, jyxapula Hce MexaHHKr{
KonyKcoruyper jepaeurup (ure-
xwr l2l.

Jla6oparopuja Sepr,reHrjopaa -
pbrHHH heqMlr aAoreH l0 .t-e
r€Aap onyp.

Japurucexaje Be ja nHJror
ryprynapbr. flrurm ryprrapr,rHbrH
ryryMy aa6oparopuja Seprr,reur-
jopaapuna nuc6ereH 10-100 qe-
fu uox4yp. Oxaap aAoroH arua-
rbrAaKbr hucceaapqaH u6aperqnp:

l. cruunqpnK xeBAa;
2. aepacnja y.ryH Bepr.rnoH

hanann HoMJrernAHpoH 6ap6ar-
Jop;

3. hanauu rwuxpo6cya;raruAH-
paH $narp;

4. hasaHbrn BepHnMa cyp,e_
THHr{ erqoH poTaMeTp;

5. rypruy.nyry (pH) roH3uru
eAoH rypry;

TODYAAH

fAPDlUAblPbrqDl

IIIeKnn 12, (DepueurjopyH cxeMarltK
rypynyry.

h

6. ncxanrxrr KerryKceHAypffi;
7. uexanuxu rapbrruAbrpbrrrbr;
8. $epr'reHrjopy cojyaaH cy xejneju.
Myacnp @epr,,reHrjoprap u"rorarrn* nrrrp." nynryHyH (AH[)xeueju lrJro lAapa onyHypnap. AHII BacurocnJro eeprvreHrjoparoxyHMaAaH 6yryn Qnsuoloxl.l napaMeTpnep (rerrlneparyp, pH,nonyljacnja cHxJrHr.br, oKc[xeH ne c_v6crparHH M]rrAapH Bo c.)TeH3rrM cAnnup.
ceHaje rypFynnapbr. TcxnHxn nvpvJrvru nprHcr{rr,rHo Kopa 6y

Sepr*renrjop.nap yq rpvna ajpur_lHp:
l) ucxannxu rapbrruArrrprrqbrcu ne hasa y0ypyqycy onaHnap;
?l ::l.r.JoH aepacuja crcrcMr{Ho MaruK oraHnap;o) aepacuja japa4an hana u;re cojy.qy.lax 6cpre"'riop,,,ap.

--_l 
rpyn Sepvenrjopnap MaKcr{MyM 2qp 

"3,yryru' ron r*orr,scacoH artlun rypruyJrapu, aurn6norur, 6axrepr.r6a;;; _y6lrr;.p,y3Brr rypruynap Ba c. lrcrchcaaHH,qa ncru$uq" .qr.;pr;p],"'
. ExexropaapnrH (6yx.p .y"r".i'--N.nJ ,,urreiaH Hacoc) ror6lrmcajacuHqe rlr4a uyhHrrrm irrra_ruaje cophaTllnaa hy,{ejpanapxHuHxuruaguxH ro'MnH eAen cerh iaiaHup. s*" O*p".r,[],oirup(1000r*r3 heqrrt.ltt ) vqvH r{nx y\/ud\. ::^^,.,;;; ;,, ffi ffi Hffi ', r";:l.:I#J :i,;: .J 

il:[il#,T" "###
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rl

eAEJrMocr(Ho jna repr'lup. Exexmply rypFynapAax cexajege xexlrrtr

ucrn$aAe onyHMyP.

III rpyn ryprynap 100-200r'13 herruAe oly6, uepex uo'ltly;ratu
6uunpu.lttrecrttae uctn$aAe onyxaH rr'raja, ay'na'nu jeu xoncenrpa-

TH, Jrrr3[rHr{rr aJrHHMacH re 6e',gu axaepo6 Qepuentacujalapmt
xeAHrIrrrHAo (nuae ucrehcarH YqYH cycJIoHyH rblqrblpAurMaculrna)

ter6ur eAr{Jlrrp.

MI4KPOEITOJIOXTI C}IHTE3 MEhCYJIJIAPbIHbIH
NPEIIAPAT IIIEKJIHHAE AJIbIHMACbI

OepueHracuja xeqen Kyni'ypanbl ruehayl r"Iyxtealrs repxu6lu
(hyuejpe.rrep, 

"y6"rput, 
treta6oaur, ae c.) cncreM oay6, aAerex

tS'-ZOz7. rypy uerujo ManI'IKArlp. lypy uexuxnu 1'5%-qeH qox

oauaiair aJ 
-6rp 

huccecunn uera6onuraop romKuJI e4lrp' Eyna

cY3xac,qil cYsMa

raTbuauulpua
BA TA}TIEJIAHME

t

cycF.dalU&rPxa 4esmrerpacxja
(nap,ra;raaxa)

cerrpaQyra.rrauraupx a

IIIoKHT 13. Kyrrrypa.nrr ruyhnrqeH 6uocuHre, rrrehcyalapu
IUIHHMaCbIHbIH YMyMll cXeMH.

a.

t"i

KymypanH

Jahrryn

rmffi

6noxyua

{umpar

6roxyraa sYnam

!@

6soroxv
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xepo Ao uehcy;ryx rvrypexxe6 clcreMAeu ajpunuacu Bs reMn3Jrorr-
uecn 6np cHpa r{oruHJr}rKnopno 6auuqup.

Kfi.{uxr"roreKyJrny 6nocnnres uehcy.lurapnHu Myxrs.rrus ysru
he.u.ne4nvuaep Bacnrecrrs hyuejpenn napqanaMaAaH ajHpuar
MyMKyHAyp. Jyxcexuo.neKyrny hyuejpe4axrnu uera6o;ruraepn (sy-
nall:aap, HyKne[H Typuynapbl, floJr{caxapr{Anop, nurfiNtsp Be c.)
aJrMar yuyn hyuejpo AuBapbrHH [apqanaMar Jra3HtrrAtlp.

Mnxpo6uoaoxlr clrHTes rtrehcyrurapbr yq [peflapar rrreKJruuno
(urexna 13) amlxup:

l) Kynrypa uyhntnngexu 6uoxyrae Bo rrela6o.n" r.'ron torr
u6aper KoHceHTparnap ruoKnr4HAe (aunx rypuynapbr, Q;epuexiLwp,
Bl{TaMr.rrurep, anrz6uorKnap Bo 3ynarurapAax u6apar jeu xoncen-
rparaapu); ,

2\ cycy3naluAbrpbrnMbrrrr r"ruxpo6 hyuejpeaepun4en u6apar
6noxyrne Be napqaraHMbrru r*luxo6 hyuejpeaopunqen aJrurraH
3ynanlr KoHceHTpar (uepex6uurupMo Bo jeu uerce4ulre aJrurran
rrlaja xe6e-rrejlr KyrJrocu, ropuanrtlyn6rrrnorrrAHplrr.r[ Bo eHToMo[aro-
xeH rrpenapaTnap);

3) 
"oMr.r3JreHMlr[ 

hyuejpeqaxuan Be xapuqt,t uera6oauraep
(re6a6erAe, xuuja, jejuxrr.r ne jynxy;r canaje4a rar6ur onynaH
MaAAonsp).

KoucenrpauapHH zurhrHMacbr rexHoroxlr,{ehgrAoH rrox caAa
oay6, 6ejyr lrrrrca,uu caMopo heca6una 6aua xe;rnp.

hyuejpeqaxrrJrr{ Bo hyuejpexapuur Mera6oJrr{rnapuH aJrbrrrMa-
cblrrAa BaKyyM aJrrbru,qa 6yxaaan4upua, AoHAypMa, r{eKAypMa,
KplrcraJrnaruAHpMa, rypyrMa KyMr npoceorepAoH ncruQa4e eAr.rJrup.

MHKPODI,IOJIOXU PICTEhCAJIbIH
TyJIJIAHTbIC LI3 TExHO JIOKHJACbI

Muxpo6uoaoxu ucrehca.n nphcecuru{H eH xapaKTepuK r.reher-
neprruAon 6upiu onyH TyJrnaHrbilcus o.nuacur4p, IIIexu.n l3-ae
xocroplrnoH cxeMAe KOHCeHTparJrap Bo 6r.roxyraeHr.rH aJrbrHMacbr
Mehs ryruraHrhrcbr3 rexHonoxujaja ocacJraHbrp. Jlaxus reMu3
MgTa6on[TnapAoH n6apar npeuaparbrH r.rcTehcarbr 3aMaHbr ropK]r-
6uxqe y3Br{ Be rejpu-ysnn Maganap onaH r{EpKa6 cy.nap 

"""r"xonup. Bsre rcrehcaa fipocecnoprrHr{ hejara *eorpepxen ,.rr"
uen6eAe ucrehca.n4ax aJrbrHaH unpxa6 cynapbrH roMr.r3JroHMocrr
npoSler'lr he.n.n oaynuanHAbrp. .[uxep rape6aar, ucrehcal npoce-
curqe japanax onaBo Mera6oJrurJrapux rer6urn jonaapnnH ar.rrKap
erMoK nasHMAbrp. Mocorrox, Aspergillus r{EHcru xe6erex.nelAen
rr.IMoH Be uraKoH Typrtrynapbr aJrbrHAbrrAa r{oxny Mr{rApAa xeCeaex
KYrnocrr se $rarpar (rypury.nap ajpnr.n4nr4a.H coHpa) rynnaHbr-
nbipAu. Bup rox JrrrMoH rypruycy cunre3lrHAe lS0_- 200 *" .ypy
xe6e.nex Kyrnoct.t se 7000 a 

-6r.nrpar 
rynJraHrr,rcbr anbrHHp.
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Ke6gaex MrrTcerrHcr{Hux repxu6nHAo MI'IHepan Bo a3oTny MaAAOJIOp'

,*utrrr"p, Qeprraentlop, 3Ynan Bo 
. 
c' onMacbl oHAaH hejeanaap

vrrvH xeidulier.rru jer"r KITMII ucru$aAa errvreje r{MKaIr BepHp'

b*tputtn, 
-repxu6u 

[roKopnep' Y3BI rypmynap' B[raMuH Be

MHrrepzu elreMeHTnopAex u6aper,qlrp-' O, MrKpoopraHu3Mrop YqYE

rurjr"rerru ru4a uyhutu KrrMlr r'rctn$aAe onyHyp'

Ee;Ie ryJInaHTHcbr3 TexHoJloxu [pocecnop rtlnxpo6noaoxu

ar"*r" 6alura rvrehcya;rapuHblH aJIbrHMacHlIAa Aa ter6nr onyxyp'

+
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OEC}IJI IV

3YJIAJIII JEM MOhCYJIJIAPbIHbIH
EIOTEXHOJIOXU IIC TEhCAJIbI

Be oHyH 
""YffiIr"""r'rtf#S"rlr 

crrdKAc br

Fula npo6;rertln 6eurepnjjer rapurbrcbrH,qa AypaH eH na.lu6
npo6rrer'aaepaex 6upu4rap. luAaAa 3ynan rrarHurMaMa3nurbr opra-
Hrr3MnH euex ra6u;rnjjerrnn aruarH caJrup Be xecrarrfiKJropo rapruu
heccacrbrrunbr aprtlpbrp.

3yaa.nuu xej$ujjerrru onMacn oHy rsrrKun eAoH oBosonynuajau
aMrrH rypuyJrapblHHH repxn6u Ba Mr{rAapbrx4aH xejan acHJrHAHp.
Jlusmru, MeTlroHHH, lraoaejcuH, BaJrrrH, TpeoHr{H, Qexruraaanmr,
rpnnro@ax, rrejcun se h[crHAHH aMr,rH ryp[ynapbr HHcaH se hejnar
opraH[r3MHHAe cHHTe3 OnyHMaAbrrJrapbrHa xopo opraH[3Mo MyTnar
rHIa .HJro Aaxrur eAuJruprop. Onaapa enesoayxuajax aMlrH
rypuynapbr geiilnup.

3ylarrun 6uoaoxn xej$njjeruxnx rurjruerleHArrpMoK MsrcaAlrJro
aMrH rypruycy rrrKanacu ue ja cKopyHIaH (S) ncru6ano eArurlrp:

as=6.r0o%;

a - reArHr onyHan 3ynanAit, 6 - uyrauco yr{yH KerypynMyrrr
craHlapr 3ynanqa aMrrH rypruycynyH $auele MHTAapHHH xocroplrp.
Aycryp Bacr{rscr{Jro 3yran xejQujjeruHr{H arrrapbr Ayrur'recune ce6e6
oJraH aMrnH rypruycy ruyejjex e&wrrrp. Arrrnx rypruycy cKopynyn
100%-nen aruarbr oJrMacH 3ynanAa oHyH qarH[rMaAHrHHbr Kecro-
pup.

fu4a sa jer,raepun ocac 3yran r'ren6ejuxn raxDr, 6urxraepu
roruKrrJr e4Np. JIaruH TaxHJr 6urxruepnn4a 3ynannH Mr{rAapH a3
oJlMarna 6epa6ep, oHnapHH repru6nn4e 6np uox aMrrH TypruyJrapH,
nax ner6eAe SeHura.naHHH, TpeoHHH, rpnnro$an, naaun joqyp,
Jrrr3HHr.rHlrH M[rrAapbr uce OAO (unxu.[[cqe "FAO" - Food and
Agriculture organization - "ep3ar Bo KoHA receppyearu 16rrr-
xuaaru") eranoHyHa Huc6ereH rrox a3AHp (qeAner 2). OAO
eranoHy xejSNjjer.nu 3ynanAa aMr{H rypruynapHHbrrr "Bejuenxaar
op3ar Bo KoHA receppy$aru romKr{JrarH" repe$nH4ex 

"e6yaonyHMyrn MHrAapbrHbr xecropaH HopMaAHp.
Texu6nHqe xejQujjeran synan oraH mrAaJrap or, 6aanr, cyAre jyuypra xnrvru hejnaH MaHrueJrr{ lrehcylnap4up (qeqsea 3).

hejnaHga;rur'H lrHTeHcHB HHKHrrra$u nax ner6en" hejranaapHn

53



xejQnjje,rau jer"rae re'unri onyrrMacblnAaH acrwnHp. hejnaxu
jeuaeprn excepujjeruHAo synanHu MnrAapbr a3 oJrMaryra 6epa6ep
heu Ae aluaru xejSujjerrruaup.

Myxmane MoHruerr, aynarrnap*a, ,JiI""' ''
-JIE

AEIII-aa hejaanu jeulepr.rn xejSajjernxn jyxcearuoK Morco-
Aruro oruapa coja 6urxucuxqen haerlpJraHMlrm yH onaBo etrHnup
xu, 6y la Ar'repuxaqa coja 6euepmuecfi yqyH reSrs EoaHTnHr{H
qox snBeprutrrr,r orrMacn uae 6arauAup. Eup cupa lep6 enKonep]r
ue Jauorurja AEIII cojacbrHAaH ucmsaqe eAnpnop.

Myejjeu eAuJrMr{rrvlup xu, hejnaHJrapbrH jer*l pacnouyHa Mr.rKpo-
opnalrrrsMJropAoH anbrHax 6uoxyr.re oJraBo erArrK,qo orurapHH 3yn:Ma
o.naH roJreSarbr eAoxnnlrp.

Muxpo6 3ynarunuH xcrehca.nrr IrrJrr{M se hara ruopar{TnrrloH
acbrJrH oauajan, xeHurq exnn cahelepu rele6 ernejen, jyrcex
cyp'eue ne Sacrurecn3 xeAoH npocecAlrp. MnxpooprauH3MnopuH
mqanaHMa rururep[, nen repxn6naprrHuH uyxrenusnnju coMopen]r
xaMMan Ba rpoAyceHr ceuueje HMKaH Bepr{p. Murpo6 3ynannapu
aMlrH rypruynapHHbrH repxn6uue xepo 6up-6upunqeu xejnu
$epr.rennp. Tepxr6nule jyxcex MHrAapAa lust41 onaH 3ynaJra ruiia

3v.naanao
Ar"rnn

ryptEynapbr
oAo
eTa-

HOJry

6y"-
AA

coja rojyr
tv'

MyPra
cbr

uaia
xe6b-
rejn

Ku0
xooe-
aeju

6ax-
reprja

rejcnn .

nso.uejcrn

BAJITTH

JIII3I{H

MSTI{OIIUH

Sennaa-
JIAEIIH

"peoHrrH

hucrnArax

rpr{II-
r@au

4,8

4,2

4,2

4,2

2,2

2 8

2,9

2,9

I1,4

.2,0

2,7

7,4

5,6

0,9

7,7

7,4

7,3

6,4

3,1

5 8

5,1

1,6

2,4

7,1

5,5

6,1

6,8

1,7

4 2

2,0

4,2

l14

6,3

3,4

5,0

4,4

2,2

2,9

3,6

5,3

5;9

6,7

4,5

6,5

1,9

L,2

3,9

416
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xe6a.ner.nepuHAo pacT KeJrrrHrrp, JTaKHH oHJrapAa KyKypAny aMr{H
rypuynapu (cucrelur, uerlroxuu) qy3'[ MurAapAaADrp.

-rlo.qsea 3
M yxre;rra@ r*lehcyaaapAa

MOhCYJI SYJIAJI . %
gT

6aaur

jyruypra

cYq

IIeHAr{p

rapa qepoK

AYJY

HoxyA

coja

raproS

6yrsa

r'aaja xe6enejn

6axrepujaaap

xn$ xe5alaju

6asrrunx xo6a-
noKJrep

xnoperura
(iocyu)

L8-22
t7-22
l3

3,5

20-36
7,8

8,0

26

45

1,5 - 2,0

8-12
30-60
30-83
20-50
20-39
40-60

tle4nea 4
MyxreanQ MoHrueJrrr 3ynarurapAa KyKypAny aMrrn

-JTO

iIt

3v4444apArrlun

rypIIIycy oAo
eTaJroHy

xy0 xe-
oenoJH 6axrepuja

tvryrja 1e-
oanoJH

. rojyr
JyMypra-

CH

Cucreun 2,0 2,9-3,5 0,6 0r4 2,4

METHOHHH 2,2 2,0-2,9 1,7-2,0 t,2-1,6 3,1
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IIIexu.lt 14. MuxpoS 3YJlanbt nJIt,trlMAcblllAil rtc-rur{raAc

oJryHall cy6crparnap (xavnal'nap)'

56

II



Ey uehe,r4ex 6axrepuja ae xr$ xe6eaejr 6noxyr.neourAo onax
sylraJmap OAO HopuacHua nncSeren yjryx xemrp (qeABor 4).
Enoxuujenr xaccoJroptrHo xepo xe6eaex 3yniurH hejnanr 3yniua
Aaha oxmapqup.

Muxpo6noaoxuja cenajecuHro jeu eyla.mr aJrrrEriracnuAa ocacoH
Candida qnncrr uaja xe6a.nax;rop[H.qoH ucnr@4e eArllrrlp (mexna
l4).

Ouaaprn mqa xeifrrjjern xurrljeun rexu6aepune xepo re'jun
oryryp. Maja xe6eaeju hy.rejpecurun repxn6unge 50-60%
3yJrarurap,' 25-26% Hyxrreorunrep, 2-3/" jaraap, 9-12% xap6o-
hr'rgparrap (ruexep.nep), BlrraMrHJrep (rnauun, pn@.lannH, rrp[-
AoKcrrH, HrrxornH Typruycy, [poBrrraMr{H n, se C), Mr{Hepan
eJreMenTnop (K, Mg, Ca, S, P, Fe, Zn, B Bo c.) BapAHp. ,[,eue.nu,
uaja xe6ereju hyvejpecnnux acac xycycrjjenn rrrjuerurx mqa
MaAAonop[ HJro 3oHxr{H onMacbrAbrp. Esrra uaja xede.4sjr{ Kyrnocrr
uHcafl re hejraH opraHH3Mn rapesruqen acan uenrttlcoHrurr.lp Bo
raM 3opopcrr3Ar{p. 0.5 rr uaja xedeaeju xyraecn I, e<r roso ern,
33 eaoa mjyr jyrrrygracH Bo ja 4.1 rr r{HoK cyAyH\r oBo3 eArrp.
Eyua xepe Ao oHy hejnax Bo rylunaprln jer'l pacuoHyHa oJraBo
eArrpnop.

Jeu uerroAu.ne uctu$aAe oJryHaH lr uaja xe6eaeju oJraBo
onapar 400-800 Kr AupH qoKurrr{ AoHy3 srn Bo ja 1200 - 2500
xr rojyr orr.r aJrbrHMacu, 3,5 - 5,0 r raxuJra EHaor onyHMacuxa
I,IMKaH japaAHp. Jeru pacuonyna ejnu 3aMaHAa Jrlr3r{H, B[TaM]rH Be
antu6uoruxlep eJraBe erAr{K.(a uehcya4apaun 2 qosoleu qox
agrHp. Eypaqan 6ele rrorllr{o qHxapMar onap KH, jeu K}rM}r
syna;l-BfiTauuH rapHrtrHrHHAaH ncruSaAa eArurMocu laha 6ejyx
rrrTrrcaAH coMspo Bepfip.

Jer'rux tepxu6xnqe aMHH rypruynapH Be BuTaM[HJropHH
MHrAapH uyejjex HopMaAa onManHAHp. 100 r xaM synanAa aMnH
TypmynapHHHH HopMan Mr{rAapb[ KecroprdnoH qsKHAo onManHAHp:
JrlIBnH - 5,6 r, MeT[oHr{H + cucrenH - 3-4 r, rpnnm$ax - 1,2
- 2,O r', JrejclrH - 4-7 r, usoaejcraln - 3-4 r, QenuaaaaHr{H +
Tr.rpo3uH - 4-6'r, TpeoHr{rr - 3 r, BaJr}rH - 3,5 r, hnctnqrur -
1,5-2,0 r. 3yaa.n,qa MsrHoHr.rH, rpunroSan re SeHuaa.nanlrHr{H
Mr,rrAapbr HopMaAaH aprur onAyrAa hejnaxaapa 3opspnu ro'cllp
KecTopllp.

I r rypy jer'l,qe uutaMnHnopAoH Br - I ,2-2,0 vrr, 92 - 2,4
lrr, 83 - 10-15 ur, 86 - 2,0-4,0 ur, Bl2 - 30-60 Mr, HrrKorrru
rypruycy - 15-30 ur, K - 0,5-1,0 Mr-AaH qox onManHAbrp.

Jer*r syaa.nu anHHMacHnAa 6Nphyrrejpe;r u C hlor el la jocynyrrlax
4a nmn@aqa eAr{nnp (uaxua 15).

X.nopenaa hyuejpecux ns 40-60Y. -Hr{ 3ynaJr, I S % -nln BlraMr{H-
nop Bo 6arura Quanonoxu aKTr{B MaAAonop rorrrKrur eAHp.
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- Iloxrur 15. JocyH xy'r:IecnHuH iulblnMa so nctl@Ae oJlyuMacbt

YcyJUrapH'

Os6exlcrarAa xJIopeJUIaAaH aJrHHaH 3YnaJI-BlIraMuIrJIIr 6uoKYTno

*", o"p""" hejuirnapun (r'recelen'- caMypyH) j:y".T" eJraBo

;;"p, "rrrrr"r" 
hejaannap carJraM fjvivn se xej$ujjerJlu xo3

aJrHHHp. Ky;uru MurAapAa xJroperuIa 6euepr'rex-yuyH 6ejyx cethe

*urr*'urr" cy rrereellpn terre6 onyHyp xu' 6y Aa xJropeJIJlaAaH

jeu alrrxuacuru xelrn rrerrlxJroruAupl'rp' 
-.^i^ ooRagexoc.rosaxnjaAa-xol6acaja enane onylrMar YqYH Maja xe6eaejr

3yJraJrHrrHH aJrHHMacH re ucrnsaAe eAnJrMOCrl', Hxxu'ntepeqe

Fusarium Sto irri-ii^ xe6elejllruoH n{Aa xnr'ru unle 30-60

Mr{H TOH 3Ynan cr{HTe3rr rexxo'noxujacu haauplanuuuAHp'

ABIII-qa rlrAa MoncoAI'IJIa Maja xe6elexrrepl{Hu MerI{Jl cnrrprnHAo

6euepeper 3Ynan arlMar Ycyny uuuIoHMI{IuAup' heur'rn 1500 a

o"u" O"ot""tjopnapAa HJ, Lps"xqe 70 r ayla;I uc-rehcaa onyHyp'

Pyiujaaa erI{JI cnrprrHro 6e'{epraaex uaja xe6eaexlep}rlrAeH

<so"iiii"iy""t> ja.nxns uepex6nurnpMoAo ucruSaAe eArurrp'

Eyrxa uepejune 1,5% rypy uaja-re6e.lejl{ KYrnscn €JraBo erArKno

oxyrr rtrAanorr" *i16riiiJ"" i,5 qs$o aptHp' Be'au enxeaepge

rr'raaia crurpynuxa jocynynyn sYnaJlbr enaBs eAlrJIIrp'" 
Maja ie6erle;N- 6noxyraecungeix ajpu;rr*rnm 3YnanAaH rEAa

*"rr, "rn*r$ane- erMoK Aaha MsrcoAsyjryuryp' Byttylt YTIYH

hyuejpeaepu napuanajnp Bo 3YnaJIbI rcy Bacnrocnae excrpaxcuja

"*pir-"p 
iajupup.rrap). ivleh;ryua 50%-e rcAop SYnal re xejln

MilrAapAa HyKnelIH ryprynapH' JIrrrrrAJIop Bo c' onyp' Ilyxlenn
rypmynapH"t "up"i'i'i" 

y'y' rueh;ryaa HyxJrea3a Se.pruentu

oJIaBo eAr{JrHp' nffIUAnOp rr3orlporaHonyH xer'rajrure ajpbl'nup'
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i
Melr.rry;rta rruraH 3ynana jarcus cyA Bo ia l8/o-nu KaBeuH rueturyrry
eJIaBe onyHyp. 3yaa.n .rorqypynMexae uehaylaax ajpunHp Bs

rypyAynyp. Eerre ayaaau rrrehcyayn repxu6rr 81,5% 3yJruutap,
1,8/o uyx.terrH rypruynapu Bo 3,lYo ntrrruwopAea n6aper o.nyp.

HEOT NAPAO}THJIEPH. CNNPTJIEP BE TA3 MAAAENEPI4HAEH
MIIKPOEHOJIOXH SYJIAJI AJIbIHMACbI

Jer"ru eaeeeAon 3yJranrr 6noxyrleaeplrH :urHHMacHHAa ucrusaqe
eArurorr cy6crpara reyna$ur onapar oruapa rexxuKrr aAnap
BeprarrMr{nrArp. flapa@nruropAorr anHHaH jeu eynaau rranprrr, ersJr
crllrpTrrlrAeH dlunan eIIprlH, MEruJr crrllpruHneH aJrHrraH MerlptrH,
re6uu Merax ra3HHAaH iurHHaH xarrplln Bo c. aAn4rrHp.

Enphyuejpearr Muxpoopmnr.r3MJropAoH (uaja xe6o.neju ne 6axre-
pnjarapqax) spaJrn jerr uehcy;ry anErHMa rexnoloruljacnrrHx
yMyMr[ cxeMrr ItroKtrJI 16-aa sepruMr{rrr[Ep.

IIIexua, 16, 3yaa.nn jerr.r rrlohcyay aJrbrHMacbr rexno.noxr.rjacurusnr

YMyMH CXeMI:

| - tl.l.pa uyhxrunr,rr hasuplauuacu;
2 - rrl.4a rryhrrrHuu crepflnrco oryHMacu;
3 - cy Eacrrecruro $epuexrjopyu cojy,qyanacr,r;
4 - ilepueurjopa uypyrrarr haaa;

5 - hasanbr creprurn3o egon Suarp;
6 - Sepr.reurjop;
7 - 6uoxyrnoHuu cenaparopga ajpsrlruacur;
8 - 6noxyr.nenNu ceatprr$yna ruro qeKAypynMocu;

9 - 6noryrneHuH rypyAynMacbri
l0 - hasurp jer.r r-rehcyay.
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haaHpnanu6 crepu;ruso onylrMylu rnAa myhuru $epuentjopa
Aaxrlr eArurrrp. Oepr'rextjop cy xejnejn u.ne cojyly.nyp, aurarbrAaH

oHa uuxpo6cysaarrrl{f,rpbrJlMbllu hasa y$ypynyp. @epr'lexracllja
rygrapAHrAaH coHpa'6noxytne oBBerrra ceraparopAa, coHpa rlco
cenrpnsyra BacrrrocnJra ajpuru6 qeKAYpYnYp. A.nunt'ruru 6roxytae
rypyAynapar ra6rraurAupbrrlup.

Hopnaa [apaOI{HJIep.qeH aJIbrHaH
SYJraJrr{ 6uoxyrae

Pyc uurrrMrr Taycon uJtK AoSo onapar KecropMrlmAr{P Ktr,

Candida qnHclu uaja xeSelex"repu neQr4en aJIHHaH HopMan

napaQnu.nepu acaH MeHrrMcejupaep (rueru.r l4).
Cenaje unrjacux4a jeu MarcoArna napa$ururep4ax uaja

xe6e;reju Kyrnacr aJrHHMacbI H..[.HepycaJIHMcKH, f.K.Cxpja6un
Be orurapux aMoKAarruapH repe$unqen ejpenulunru Bo rpaKrHKI{
onapar hejara KerruprurMuruArrp. Ey ycyrna aJIbIHaH 6uoxytleqe
synanAaH 6amra qoxny MHrAapAa BETaMHHJIop onAyryHAau 3ynan-
BHraMuH Korrcenrparn (3BK) a[naHbrp. Pycnjaaa 3BK ucrehcaa
eAeE rrJrK gasoq 1973-try HJtga uctu$a4eje BeprurMl{rlrAup. heurur
gaBoA rurro 70 uun mx 3BK ncrehcal srMeK KyrIyHo ManHIqI{p.
Frasupqa opaqa hep Hn I uu.njox ron 3BK rcrehcar e+nJlr.p.
I{crehca.n npocecrrrAe hedr'ru 100-1000 n oraH @epuenrjoprapAax
ncrnQage e4lz,nup. l98l-uu rurIeH Pyuuxujaaa Aa 3BK ucrehca-
.runa 6auaaHMnrrrrHp Bo r{nAo 60 usx rou uehcyl anHHHp.
Pycnja 3BK ucrehca:rH y3po ayHjaqa 6npuu,ru jepn rytyp. He$nuH
ToApurroH ryKoHMecr{ fino onar€Aap onapar napa$un ehtujarunun
a3aJrMacH uarrpun ucrehcaaunhrx xeH]rrrurouA[prurMocr{Ho }rMKaH
BepMHp KH, HorrrqoAe jexu xaMMarHH axrapnnMacu releS onyHyp.

Metru Be erlrJr cnuprJrepuHAeH aJrbrHaH
sYnanH 6noxyrne

Merrur Bo eru.ll crruprnopr (ueraxo.n se eraxoa) 3BK-Hrul
iuIHHMaCH YTIYH onBepulurH xaMMannapAHp (ruaru.n l4).'Maja
xe6enex;repu 6y cnnpraopll acaxJrHrra Morrr{Mcoju6 uox;ry MHrAap-

Aa 6uoxyus oMero Kernpupnap
Baxrepujaaap Ao cnrprnopil acaHJrurna uenurucejuprep. Hnx-

rurrepgAo jeu uerce4u.rro MeTrur cnuprr{HAe 6euepruren 6axrepnja-
nap KyrnocrrHAoH iucrsSaqe eAruruD ne Sepr*leuracuja npocecfl
AyHjaAa en xehenx cajnrlan 5600 a ha,'rr'{rn Qepr*rcHrjopnapaa
anaphrJrblp.
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Merau ne hnApoxeH raaJrapbrH.qaH aJrbrHaH
oynaalr 6uorytae

. Merax Be hugpoxex ra3napbr ceMoponfi cy6crpar.nap xnrrru
jaanus 6axreprja;rap rcpe@unqex MenrrMcoxrurr{p (mexrryr L4r.
Pseudomonas {HHcJrrr 6axrepnja;rapun xeuejn ruro rasrrroKfiJrJrrr
xap6ohlrgpoxeHJrop, o uyMnoAon ueranla, 3ynanr 6uoxyr.ne
aJrHrrMachr rroxAau ue'ayu4yp (uexua lZ).

_qeBPxtxa

l(yrryPrrsP

rlrgKrur 17, Mer.au ra3brHAAH ay.naau 6lroxyrJro aJrbrnMacbrHbrx
rvyxreare jo.naapur,

By ycyaaa aJrHHaH syJran HopMan napaSnnaep4eH aJrHHaH
3Ynana nnc6ereH rrox y,{ya 6arrta *eanp. ANxep repe@4en,
lapaorrHnapAoH BynaJr aJrHHapKoH 6eusuurpen KHMH xoHcepoxeH
rapblruurnap, qoxJry HyKneornAnop sMono xe.lrqujn haaqa, MeraH_
4aH aJrbrHaH 3ynanAa 6y rapbrrrrbrurap onMyp. Eeas synann
6uoryrnenu eJraBo reMtleaeMeK reae6 oayrMyp Bo oHyH ropKr{_
6r*ue 6yryx sBo3 oJryHMajan arurH rypuynap BapAHp. pycujaqa
6y ycyrura jer'r aynaau aJrbrHMacHrro* 

-6rore**o.rroxujacu 
rraJfr-

jlr1TfTrp- ne hejara KerrupuJrrrp. Jlaxnn reja errrrex Jra3HMAbrp
KH, o€'soH OaKTepujaHbrx hyuejpe AnBapbrrr4a p_oxcxjar ryprlycy,
cl-auun TypfiynapH, qox3eHur{pnH y3Brr rypEyrap Kr{Mr{ 3epopnu
MaAAOnep ToruraHHp.

.^^^Yor:*Irjap huapoxeHn oKcHAJrorrrAHpMsKJro anHHaH eHepxr
necaouHa o[ocHHTe3 flpocecJropu anapaH MuKpoopraHusrrr.rep huq_poxen 6a-xrepujanapn4rup \Hydrogeni*ona, 

-eutiopha, 
H. 

- 

panto_
lropha, H. facilis se c.). Ounap huqpoxexu, oKc,AnoruMoclrHl€r,
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aJrHHaH exepx[ heca6una COz - Hr{ MoHI,IMcejn6 ysru MaAAgnsp
crrHres eAlrpnop:

Hz + Oz + COz = HzO + lCHzOln

huApoxen 6axrepnjaaapu BacHrocHJIo aJIEHaH 3Ynanu KYTno
Merarr ra3brrrraH aJrbIHaH 6noxytae KT,IME yqy3 6aura xennp ne
r'aaja xo6aaejuxlen arHHaH 3BK-Hu raM oBo3 egnp. flpocecun
uexQn qoheru oHAaH n6apsr4up xn, hrgpoxeH ra3HHHH aJrHrrMacH

rrpocecnrle AeM ra3bl (CO) er"rene xonup. huqpoxex uenuucejen
6axrepujanaphrrr eKcsprjjeru yuyn AeM ra3H KocKrIH aehepqup.

haarrpqa 6y r"rerce4rra rctu@4e oJryHaH r'loaexyajap hugpoxeH
cyjy .enexrpolx3 Be ja 6uo$oronll3o yrparMaula aJrHHHp.

EI,ITKI{ CYBCTPATJIAPhIHAAH M}TKPOE 3YJIAJIbI IIJIE
3OHKI'IH JEM MOTICyJIJIAPbIHbIH AJIbIHMACbI

hasblpna re6nu copBoTnop ehrujarnnuH a3aJIMacH ne janauar
6ehpanu japanr'.racu rrJra onarcAap onapar 6urxn ryJIJIaHrbIJIapbIH-

Aax (rarblurapurgau) KeHurrr ncru@a4e eAlrJlMocu rapruuja MancsA

rojynuyuqyp.
Jep ysepunge hep wt 2.109 rox 6urxu raJIHrH roIUIaHHp.

Toxqe Arpona4a AoHJTH 6urxurapAex r*lehcyl juru;rqxr4aH coHpa
tl.llae 10O r',ruljon roH KyJrour nctu$a4ecu3 ranEp re jan4mprrlup.
Aaep6ajuax4a hep ua 2 r'rr.rtjoH ToH nau6rm 6utxucnnxn xoBAocH,
I rvrrnjox roHa ftrAep y3YMyH 6yAar'ra '{erlnspil Bo qeqacll, rroxny

M[rAapAa 6amra 6lrrxlr rarHrJrapbl roruraHbrp.
Enrxn rynJrarrrbrnapblxtrH 40-50/r-nn ceruIyJrosa, 20-35Y. -nu

Jrr{mrRH, 20-30Y"-sn heuncerayrosa xurax re6uil uonflMepnep,
2,5/"-e rBAepHHrr 3ynannap reuKun eArrp. hejnan uo'AecunAo t
[onucaxapr{AJr0p[H rrox rreTr{H MgHI{McoHrrJIMocH, JrurHlrHI{H AeMoK
oJrap Krr, he.r hern oJrMaMacb[, ejxu aauan4a gynanrru MI{rAapbIHHH
xejau auarbr oJrMacbr 6y 6nrxu ranrmnapblHHu jeu KrrMI{
ncrn$aqeje japapcus oJrAyryHy xecropr{p.

MuxpooprarurgMJropr{H xerrrejr wrc re6uu flonlrMepnepu flapqa-
JraMarna 6urxn riurbrurapuHH 3ynaJr, jar, BrtTaMuHJrop Ba 6.

$ai4a.nu MaAAonspno 3oHxrrH jer*re r{eBupMoK MyMKyHAyp. Ey
Manco4rro 6utxu raJrHUrapHHH auapbrAaKH ycyprapna Qepuenra-
cujaja yrpaAhrpnap:

1. geprx $epuenracuja;
2. QeprtlenrarlrB cHJrocJIaruAbIpMa;
3. 6epx Qaeaabr $epr"renracuja.
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Enrxu naJrbrrJrapbrHbrH MuKpoopnaHr,roMnep
BacuTecrne AeplrH $epueHracujacrr

Teprn6ux4e rruruacra o;rax 6nrrn cy6crparaapbrunaH synantt
jeu amrrar yqyH HHruacrauennr,rcejeu uaja ne ja xus xe6eaex-
nop[rrAaH ncru$a4e eAwrvtp. Kapro$, MaH[roK, 6anan, rapruAaJrbr
Kr.rMH HrrrracraJrbr cy6crparaapH gorpaju6 Aypy rHAa uyhuru oaan
@epr'renrjop;rapa ror(yp Be 6y uyhur4e Candida, Fusarium,
Chrysosporium, Aspergillus, Myrothecium Bs c. quHqnu xe,6e-
noKneprrH nyr"rajenqeaepn 6euepra.nup. Ey ycyrura aaHnaa jeu
uehcynyn4a 20Y"-a rnAsp 3ynan oayp. MuxpocKonnK xe6eleuepu
Huuracr:ur*.r cy6crparqa 6euepuexaa I4uxuaropeqo 3aBoA uurjacnn-
Aa uJrno 50 rcx jer,,r rrrehcyay anErHbrp.

Tepxn6nx4e ceJrJryno3a oaaH 6nrxu cy6crparaapuHu (oAyHvar,
caMaH, xynoru Bs 6aura KoHA receppySaru 6nrxu.repnnuH
raluraapn) ucruSa4e onyHMacbr yrryH cenryno3aHu napualajax
MuKpoopHraHngMJrop rer6nr eAr{.Jrr{p. Jlaxun 6y cy6ctparnapAa rrox
rIgrHH [apqanaxaH apoMarrK re6uerlu JrrrrHHH[rH oJrMacbr Bo
ceJrnyno3aHurr @xanxr.r rypyny[yrryH uypexxe6.nujra oHJrapbrH
MuKpoopraHHgMrep repeQunqen MoHlrMcgHrurMecrrHrr xej.nu uerun-
nsurqrpHp. 9ernnaujun apaAaH rannbrprilJrMacn yqyH cy6crparnapm
ra6arua4aH HrrureMoK nagHMAbrp. Byny rrrexanuxu- (oiu6 To3
ha.nrua caJrMagra), Sueuxu (uya;ranqupMarna) Bo xnujeru
(rsaeru Bo Typuynapux re'cupu utol auwutapnn re'cupu aJrrbrlrra
eAlrpnop, HortlrdoAo 6urxr roxyHMacbrHHrr crpyKrypy no3ynyp Be
cennYnoSa MoHrrMcoHHJrMOClrHO MaHe oJraH JrHrHrrH flapqanaHbrp.

Kaxaga anlrMJropu r€JIgBr{ r{Jrg r{rrrJroHuuru 6urxrr rynnaHTr{-
napbr onaH Aypy rlua uyhururga Chaetomium cellulolyticum
xe6eaejrxn jerurrrAupuex.ne rapxu6u 12-14/" syJraJr, SSojo cata
IIroKop rc l0% nurrlnop (jar) u6aper jerrl rtaehcyny aurMnrrurap.
3yaaarm tepxu6zxu 6.8% rrursytt, 2.66/o r"reruoHux+crcruH 86
6.1/o_rpeorurH Kr,rMH aBo3oJryHMa3 aMrrH Typuynapu rorrrKuJr eArrp
KH, 6y la rrlehcyayn jeru MorEeAHJro ,crndiaae yuyn japapan
oJuyryHy xocToprp.

AEIII anmffrop repr"roxroljeau luura ErrureHrurMuru ruaKsp
raMHrrrDr rreuocmqo c ellulomonas uda 6axrepujacH jemruaupr*rex.ne
tepxn6rrrqe 15 - 20% uuxpoS 3yn:urbr -ra" ,"lrcy, aJrMHrruap.

Erarxn uehcy;urapuH'H gBBoJrrroAeH r{rruraHr.urMgcr{Hr{rr A}rKop
Ycyny ceJrnyno3aHbrH MHHepan rypuynapaa 1u zson) caAe ilre_
Kopnopo reqep hH,qpoarr3 oJryHMaclrAbrp. hexcosa.nap+[eHro3anap
rapHrtrHrbrHAax u6aper 6eae huAponusarAa canditti utilis uaji
xe6enejumr jerr,tur4rrpl,rexae Pycuja4a 30-.ry rurnopAoH un4ujeqex
gylaanw jeu r'lehcy.ny anltHup. By ucrehcaJr npocecr.rHux ruyc6er
ueheru oHAaH u6aper4up KH, ryKaHMa;.lri errrKu cy6crparaapuxa
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Ilcf,nHaA eAHnrp. Jlaxuu 6utxn rynnaHTbLIIapbIHHH junuau6
huqpo;rua 3aBogapblHa AarIrHHMacu. hu4po.rIu3 npocecu Bo oHyH

nejrpa.nnauabrpf,rnMacn qox 6aha 6arua xeaup. Oua xepe le 6y
3aBoAJrap KurrrrK uurjacau o.ny6 qox a3 ncrchcaa xYqYHo

ManuxAHpnop.

Eutxu cy6ctpaurapblHblH 6epx Sasalrr
QepueHracHjacbl

Eepx Sasaar,r $epr'rexracujaaa aroKcl{xeH xrr$ ne araqqYpYAoH

6aeuAruu xe6eaerurapAen ncrnsaAa eAunup. Eutxu cy6c'rpataaprr
xHpAa AorpalrHJrrrp, 50-60%-e IBAep HoMnoIUAI{punrp re $ea;r
xe6eaex xynrypacH u.ne joayx4ypynyp. KeSalax noJll{caxapr p.:r,eprr

(celayaoea ne helrnce.nayloaa), JII{rHHH}I napuaaaju6 qoxanHp Ba

es 6noxyrnecil ws 6nrxn MarepHanHHbt 3gHxr{HrleuJAl{pnp' A;luxan
rraehcya hejuaxn jeu pacuoHyHa aJIaBa onyHManna nctn$a,(a
eAunnp.

Eepx QasaaH Sepuentacnja r"ruxpo6nolornja,qa heu 4e jexu
ycyn tejxrunp. OnAax Ysar [Ilepr Bo hnnA-9nHAo MI{JInH
jeuex;repun haaupranruacbrHAa ft)ArrM AeBpnopAeH 6epn uctuSaqe
eAurup. Mecerex, janoxlap Aspergillus ory2s" xe6e.nejnHu
HowrsruAuprurMr{rtr Ayjyqa 6eqapr'rarla Aaha r€A[MAaH "KoA3H"

apu uehcyn anHpnap. XX ocpnH 50-qr urrepuHAoH 6apu 6y
ycynna AEUI-qa re 6up uox Aepona enKonopnx,qa r',ryxrenn$

$epr"rexr npenaparnapbr anbrHhtp

Con 10-15 Hn op3rHAe 6eqfi Qaaaru $epuexracnjaAaH KeHI,Itu

rmrr$a4e e4wmp Ey hep urFjAoH anBo.rr aurarHAatxbl luagrnapno
onafoAapAHp: ,

l. 6nrxu cy6crparaapH cyAa henn oarrraAblrnapbl YqYH Aypy
rrAa uyhnruHge OeptreHracnja ttpocecuHn xejlN uetnnnauAupup;

2. Aypy ru,qa uyhnrfiHAa KeAoH $epr'leHracrja 6apr. $asaau
$epuenracujaja nrc6eroH qox oMoK Bo eHepxn rene6 exup;

3. 6a'su uera6oanr.nop Be @eprvreHrrep 6apx Sasa;ru $epr'leH-
racnja uopanrr{HAo naha 6ejyr Mr.rrAapAa cuxre3 onyHyp.

Hlruracra repxu6l*r 6nrxu raJrbrrurapbrHga Aspergillus niger
-N re r'raja xeSeaexlepunu 25 xyH op3HHAe 6euepr'aexle l7-20o/",
Fusarium, Acremonium, Allcscheria 'rrHcru xo6eaax;replr Ko-
noKAo Ba caMaHAa 6euepuexae 16-22% 3ynanna 3oHKHH jer"r

uehcyaaapu aJrbrHMHurAbrp.
KuO xe6elex.repu 6uxuHuH ocac r:apxu6 huccecn oJraH

nHrnocennyno3a KoMnJreKcrrHH TaM napva.naja 6u,rr*rnpaap. By
Menco4rra araqqypyAon 6azu\ulu (Panus, Plcur<tttts, Coriolus,
Bjerkandera, Fomcs Ba c. qrrHcrr) xo6eaax,ropAoH, aahl qorpycy,
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6asu4uru xe6eaexlepun rrrejae qrlcuMrrnKropuHAeH ToMH3 MHTce-
iltnra Kytrypa :urtrHup Be M[KpocKonux xe6eaoK Kr{M}r ncrr@aqe
eAnmp. Ey xe6enex.nap xuS xe6elexleplrHAoH @prae onapar
non[caxap[Arrgpno janauru Jrr{rn}rHn Ae acaxnHrna napua.najupaa p.

Yrtryunjjer.ne, araqqypyAex 6aanauln (ron) xe6enexaepuxAoH
unxpo6nonoxu rexnoaoxuja4a ucrxQaxe oJIyHMacHHHn 6aurra
MnKlxrcpranrr3Mnspg xuc6erex 6up vox ycryn vehernopil BapAHp.

l. Arauvypy4en 6ala4uJrfi xe6a.nexaep xeHl{u qeurAru
cnecu$nx (ce.uryaosa, KcHJraHa3a, neKTHHa3a, aIi{HJIa3a, oKcrAa3a-
nap Bo c.) $eprueHTJrop cnHre3 srMoK ra6x;rujjeruHo ManrKAnpnop
xu, 6y Aa oHnapa qoxKoMuoHeHTr[ Bs nypexxe6 rypynyurny 6nrxn
TOXyManapHHH napq:rnaMaPa HMKaH Beplrp.

2. Basn4u:nn xeSeaex.nep $epuexracujaun uox rypru (pH=3-5)
r"ryhurqe anapa 6nnupaap Ku, Hor[rroAa KeHap unxpo6uota rae
joayxna ehruuaau xej.nx asarup.

3. Bnoxyrnonop[rrAaK]r gynaJr oBe3oJryHMajax arunH Typuyna-
pHHa Kepo rqan srr,r Ba cyA 3ynanHHa jaxur4alp.

4. By xeSeaoKnoprH 6e'zu:nepn (uecaaeH Pleurotus oslreatus,
Panus tigrinus, Laetiporus sulphereous) jeueau oay6 ehaau
repeSlrugaH Jrarr r€A[M AoBpnopAoH 6epu ruqa uehcy.ny xnuu
ucrnQaae cAlrnnp, 6erernxle Ao oHnapAaH iurrlHax uehcylyx
aepepcxs.nnju 6up Aaha recAur onyHyp.

5. Oruptrtr MaAAoJrap crrHre3 erAr{ruopuHo Kepa oHnapAaH
aJrHHaH uehcy.n xour nje Ba AaAa ManHK onyp.

Bepx Saaa.nu Sepr'aenracuja ycyay ura apaqqypyAoH 6asuAnJtu
xeSe.nex;repN 6nrxn ranbrr.[apbrHAa 6euepr,lex.ne jer"r r'rehcy.ny
aJrHHMacH e3yHo KeHHrrr rer6rn cehecn ranMarAaAbrp.

Eurxn naJrbrrnapbrHbrH QepueHrarun
cH Jr ocJr a IIIAbr pbr Jr Macbr

,ll,epun ne 6epx @asa.nn @epueHracuja;rapqau Sepr.nn onapar
6y ycynAa qaHrtr hyuejpeaep4en .qejna, oHnapraH aJrHHMHrrr

QepueHraepAen ucru0aqs eAlrJrr{p.
floaucaxapuqagpu [apqarar.rar QeaalbrrnHa MaJrr{K oJraH MrrK-

pocKo[uK (Trichodermo virfule, T. lignorum, Aspergillus lcrrcus')
ae 6asu,qxar.r xe6eaexaepu (Bjercan dcra ad ust a, Coriolus ver sicolor\
oBBarr{a onBepr{Enn rnAa uyhnrnopuHAo (rrlaco.nau, apua aa 6yr4a
xanajuu,qe) 6evepuexae (reMlrsaaHrvruur) Sepr,reHT Kyrnocfl :.tJrbt-
HHp. Ey rpenapar 5-10% MrrrAapAa xblpAanaHMr{ru 6urxn
ranrmnapbr r,rJre napHuAHpnnbrp, xycyclt ueuaepe ne ja cunoc
HananapnHa rexy.ny6 cnJrocJratuAtrpl;nup. OepueHracnja npocecu
25-30 xyn AaBaM eAlrp Bo aurarbrAaKH uaphaaalapAaH u6aparqnp:
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l. na pstururqa oJraH rpepr'leHr,'rap ceJ'lJI vno3a ne hervruce'n'ny'no-

gaHbrH uyejjer+ huccacuHn rnYKo3a. Kcnno3a na 6. caAe luaKopnopo

roAap napqanajr,rpaaP;
2. 6nrxu rarblrnapblHAaKbl cnoHraH cYA rypuJycy 6axrepuja-

,raprr 6y ruaKopnop[ r'ranuruceju6 nxxrtura$ eAlrp Ba cYA Typuycy
rbrqrbrpMacbl roporMoKJlo, 6r'rp rapecpAaH qYpYHrY TepoAoH 6axte-
pujarrapr,rH unrlluracpr,rHbl AajaHAblpbIp, AHXop repe$.qeH rca, e3

6uoxyrre.neplrHn aprhlpMatJla r''rehcy,'ry 3Y,'lar, RuraMHH' jaraap ne

6. $uauorroxr.r $aan MaAAonapno 3aHxHHJIaIUAI'IprIpJ'Iap. Ejuu
3aMaHAa, lurrcn rflJIIJr..[flpbtHbIH crpyKTvpy jaxunr,rarurrrp, jyurua-
lllrp Bo ruehcy,r ryplllMo3o AaAa Ba xour ltje ManHK oJlyp.

By ycylla rysanaja (nartr6r,rr 6u'rxnclr xon4ocn), ara''I jonraprt
Bo KynarxAaH o,'IaBo jen a,rr,rHuacbl npaKTI{Ka,qa cy6yr onyHMyluAyp.

Ysyr'.ryn 6yuar"ra aIenJIopIrHAoH $epr.lenrnopuH xer'lejn I'IJIo

r"rlrxpo6 3Y,'IaJIH ]|i,no 3aHxHH oJIaBo jet r'lahcy,ryHyH aJIbIHMa

6uorexHoloxnjacu rpo$, X.l.laH6epoeyx peh6apanja arrblHAa
hasrrpnanurtru Bo npaKTI{KaAA cLIHarAaH KeqI'IplrrMl{IxAllp' Ey
rexHoJroxll [pocec qox caAo oly6 ncrenrtroH rocoppy$ata rer6Ilr
eArrre 6uaep.

@eprueHraruB cI{rocJ'IauMa YcyJ'IyHyH r'reu(lu qeherfl oHAaH

n6aper,qup xu, 6y npocecAa cpepueH'r,rep to'cupnHnx uehqyq,ryry
y3yHAoH /rI{rHr.IH Bo cen,,1yJ'Io3a uy3'u napqaraHllp Bo oHrapl,IH
r"rehcy,ryH repxu6uH4e na,rlMitcbl xcj$Hjjern aluanhl canup.

En'rxn raJ'rr,If.flapr,IHr,rn rpcprtreuraruB cHJIocnaIUAbIpMa na 6epx
rfaaa,rrr rfiepr,reHrao.rjacn ry,'r,raHTt>I oMoJIo xarupr"rejex 6uotexuo-
noxH npoceco ocacJ'IaHAblri'I{lpbl yuyH qaha r'ryhyr'l eher'tujjer xec6
eAr.rpnap.

rI4AA METCE.U,HNE AJIbIHAH MHKPOE KYTJIECI4

Jep ysepunqe jaruajaH MnKpoopraHH3Mnap e3 rlIAacbIHLl ocacoH

arrrroc$ep4exu xap6oH ra3brHAaH 6u:ranacura ne ja 4onajn jo,rna

aJ'IbIp"rrap. Kap6oH rasl,r rfiororporf opraHu3I!r,'Iap - aln 6ltrxu,rep
na jocyH,rap'rapa(lltrAen yann 6rp,raluMoJ'Iapo qeBpH,'IlIp.

Eup uox Ml.tKpocKonux jocyuap xoIU AaAa MaJIHK o,ry6 naqun
AoBpnap.qoH 6apn rn,ra xNr"rn ncrrrrpaAa eAHnlIp. A0pHxala t{a,q

xeny cahu,'uopr.{HAa jaruajaH taj$anap cnl{pynrHa jocyHyHy
(cnano6axrepuja - Spirttllina platensis) xenyH cahn,rnHAeu jnru,r6
or eBa3IrHAa ncru(la4e crMr4ruJrop. Tapxn6rrx4e 70%-e r€Aop

3yJIa.;I, 4o/o HyxrrcNH rypuynapbl, tlox"rv MHrAapAa Bl2 surat'rilHu
Ba Mr.rKpoeneMeHrnep oraH cnflpvnl{Ha Kyrnacll xou nje ua.nur
o.rry6 jaxruu haeu cAltr'Il{p, sehap;rlr AcjltJtnltp. MexcltxaAa
cnupynHHa r.rcrehca,r clau 6ojyx 3aBo.a trrr]J'Iojup. Cnxpy,'rusa l0
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ha caheja 
".an.,K 

arrbrr xonMarro'o jeruru.uupu-nrp. Ee.ne caheqeu2 t-yrr__gnpyrurha Kyrnocr a.,rr,xrp.
vear IIIepr4e (Janonnjara) 6y r",i"4r" xrrope,ra (chloreila)

iTV"y jeruniAnpulr{p Ba rurqe 1500 r 6lroxyrae anbrHHp (urexu.n
I 5)' JanornjaAa rrHcaHrr ruqaja MernaccaAa oL*"p-rrri'c)i'd i a ouaja^ xe6eaoKrapu Kyrnecu Ae enaBo eAEJrr{p.

Aar',ranrjaAa Sceneclesmu rr*poa*#nx jocyny ceHaje unrja_chrnra ucrehcaa e*unup "" cy.*a.q-a 20 rparu4an aprHr oar"rajaparfnn.anapa onaBe eA',.JrIdp.
@ruruuuunAe sacciaromyces fragitis so candida utilis uajaxe6eaexaeprr Kyrrocx 6y"aa'y.,yrru-iupr.orprr6 caru.nrrn-Ir4a xuun Fusariim lriminii'i _"6"""iffir, rurrru,

MuKporrporenH e3yHy AorpynrMyru ne haeup,qa cexaje uurjacuu4aucrehcal eArrnrrp.
Fraa-haaup4a Jep yeepuHAa rrrAa MarcoAr{no hep 15 MuH roHarx,Aop MHKpo6 crxresr uehcy.nnapm rcrehcal 

"q";p.
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oeclrJl v

KOHA TOCEPPYOATbI TIPENAPATJIAPbIHbIH
EHOTEXHOJIOXU UCTETTC A JIbI

TOPNATMYHEI{TJIEIIIAI{PUq}I NPEIIAPATJIAP

Karu receppy$arbl 6lrrxuaepuunn uehcyl4apnurbl unK HeB6a-

AO a30T rr{AacbrHAaH rrox acHnrrAHp. Topnarun hep hextapunqa
5-15 ron asor ehtujarH oJIMacbIHa 6axrnrajapar oHyH jarrnua l"/o-e
r€Aopr,r 6urxulep tepeSux4eu MsHHMcoHrrJIgH MHHepan AY3nap
ffaKnr.IHAaAop. Meha .6yHa xepa Aa 6utxnaepun HopMaJI uH-
xuua$urnu ro'MHH erMaK YqYH Topnara oraBs MHHepan a3or
xy6pecu BeprnMonuArrp.

Yuya 6arua xonox oJraBo MLrHepaJI asot Drex6ejn r"rnxpo6lapun
r{ruTlrpaKhr r.rJre aJrbrHan 6no.noxr,r a3oT oJra 6uaep. Monexynjap
arr'loc$ep aSmyHy lreHlrncejax M[KpoopPaHHSMnep a3oryH acaH-
Jrbuna rop[arAa rorJrarMacbrna ce6e6 orypnap.

Kan4 receppy$arbr 6urrnnepn roprarAax hep ul 100 r'anx.
rou a3or uenuucejup.nap. Eynyx 12 r'.urn. roHy MuHepaa xy6peaep
rrroKJruHAe, 88 rnran. ToHy r{ca agorMoHrrMcejen uuxpoopraHH3Mnop
Bacr{Tocnno Topflara AaxHn eAr,rnr{p.

Monexyajap uHepr arr.loc$ep asoryHy MoHrrMcaMoK (Surce
erMeK) uuxpo6lapun axcepujjeruue xac oJraH xycycrjjerqup.

' On.napa naxJraJrbr 6utxr,uepAe MyrrrrapoK (currr6uos) hejar repen
KetrnpoH Rhizobiuru qrHcJrr{ rex jyupycy 6axrepnja.napu, cep6ecr
aeor Suxceeaaru Azotobacter qrrHcJrn, anaepo6 ruapaurAe agor
SuxceeqaH Closteridium. qHHcJru, eroqa Ao 6e'ax ropuoQrur
6axrepuja.nap, xe6e,rexnep Ba jocyuaap aruArrp.

Moaexynjap a3oryH ManuMcaHlrJrMocr{ oHyH NHr-a r€Aap
peqyxcuja oJryHMacbr HJro snaroAapAbrp Ba auarbrAaKbr yMyMH
peaxcuja renauju u;re r.r$a4e eqlranp:

Nz+6e+6H+ HI'ITpOKeHa3a
2 NHs

eHepxr{

Con unnop r'lyejjax eAHJrMHruArrp KH, KeK jyr,rpycy oMoJro
Kor[pMaK xycycujjeur raKua flaxraJrbr 6nrxuaapa gejua, 6up uox
rrburflar Bo opTyryroxyMny 6nrxlrnepe Ae xacAHp. herra 6e'gn
rponuK 6rrxu.ueplru japnar.napnHqa Aa jyr,lpy.uap uyuahuqe
eAnJrMlrruAr,rp. Japuar jyr,rpycy 6axrepuja;rapbr Aa MyurrapoK asor
Snxce eTMoK xaccocr,rHo Manr.rKArrpnap.

On @aan Bo qoxny a3or $nrcee4en r',rlrcpo6.nap naxJraJrH
6urxu.rlap;la cuu6uoa hajar xeunpoH KoK jyr"rpycy 6axrepujaaapu
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Bo cop6ecr jaurajar asor6axreprapAnp. On.naplaH ropnaruryx6ur-
noruAnpuqu Hr,rrpaKr.rH se asor6axreplrH npelapaTJrapu aarrnu6
ucru$a4e eAnnnp.

Hurpaxuu
Apxeoaoxlr ra3brHThurAp 3aMaHbr ranbrJraH 6e'su jasulbrpAaH

lte'ayr"r onMyurAyp xu, ha.no 6nsnu epaAaH 5000 u.n oBBsJr r'laArrM
Mlrcup4e flaxra, MopqHMoK, HoXtA, aqbr naxra Be Jropxa KllMH
naxJIaJrbI 6r.rrxuaep 6euepr.rartu.rurgup. OHaapr,rH Topnalbr r,ryn6nr-
noInAI,IpMoK xaccoclr haaa epar,lr,re4au 37 vn aBBoJr MyruahnAe
eAUnMHruAr.rp. Myn6urnoruMoHnH eauu lraahnHhr r{JrK ge$e 1838-uH
IrnAa (rpaucure aluMtr EycceHro BepopoK xocropMr{tuAr.rp KH,
naxJlaJrbr 6nrxu.nep oKuJroH ropnarbrH r,ayn6nr.naunecuse ce6e6
opaAa Mr{HepaJr a3oryH MrrrAaphr aprbrrAa 6u'rxnslur ropflarhr a3orJra
3OHX[HJrAruAHpMacr.r,qHp. Jlarun, o uyu6nr.naruMoHu jax,ruru onapar
6lrrxuxuH japnar Bac[rracuJro arr,.rocSep a3oryHy MaHr.rMcaMacrr
xr.rlru ugah erMrIruArrp.

CoHpa4au aJrMaH atuMr heapuxe;r Ba pyc arrflMrr Bopourur
repe$lur,qex cy6yr onyxAy Kr.r, naxJraJrbr 6rarxuaepux rrroacxyljalt
a3ory MoHr.{McoMo xaccgcu oHnapAa xex jyr,lpy.napbr aMaroKorrrpan
nnxpo6.napla cbrx 6arau4up.

I4ax 4erfia 1888-qn r,raqe Eejepr.lnr 6axrepujzrHu xex jyr,rpl,-
cyHAaH ToMr,r3 xyarypaja uuxapu6, reupy6eaep.na cy6yr crAlr Krr,
arr'roc(rep a3oTyHy (rnxce erMeK xaccocr{ flaxJraJrril 6r.rrxunep l]o
xox jyrvrpycy 6axrepujanapbr yr{yH MycracHanbrr retuKrrJ,l crruejn6,
ja.nnrrs oHnapbrH MyrurapoK heja'r $ea,rujjeru HerrruocrrrlAo nej4alir
rrbrxMb[uAHp.

. Kex jyr'rpjrcy 6axrepnjanapbrHbrH naxJraJrhr 6urxl,l.nep.ne culr6lros
Seaarajjern 3aMaHbr I ftn ropnarqa 75-2C[ xr ne gaha .rox ,rrcpa,
a30T TonnaHbrp. Ey 6arrepnja;rapnrn a30rMoHuMcoMo xaccoclr
oHnaphrH MyruropoK hejar xeuup4HKJrop[ naxJraJrbr 6urxn HoByHroH
Ao xejnr4 _acbrnbrAbrp. MecelaH: I ha ropnarAa HJr ap3rrHAo KeK
jyr'rpyry 

^6axrepuja,rur 
jonua 6r.rrxuol 200, ur, .ra*ri 160, napa

iouua 300 Kr-a roAop aeor ron.naja 6unup. Hoxy4, coja ro lo6jala
6y xecrepr,rqynop r{ox aruarbrAgp.

lej4 erruer na3brMAbrp xrr, hep 6up nax,ra,ru 6lrrxlr HoBy e3yHa
Moxcyc xex jyr"rpycv 6axrepnjacHHit ruaJrlrKAHp, r\racoJroH: HoxyAAarex jyr,rpjcyxy Rh.legurnini.sarurn,,ro6jaaa Rh.phasoli, .oia4,
Rh. j aponicurn,__yvjapna-r jyuua4a Rh. t r iiol i 6axreplrja.naphr oMono
xorHprpnep. _Io*yo 6urxuclrHAe KsK jyr"rpycy 

"r"r"*"rrp"r,0axrepuja lo6ja oa 6arura 6lrrxra4e xex jyr,rpyiy olrono *"rrp"
flutuup.
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Frene XX ocpr{H opranapbrHAa r{HcaHnap naxJraJrhr 6urxruapuH
Top[arbr a3orJra 3aHxuH,rraruAnpMa xaccoclrHAoH ucru$a4e erueje
qaJrbrruMbrru ne 6y uercaAno ToprrarAa oHnapbrH rvryejjeH 6up nenyny
6evepr*lex ycynyHAaH xeHr{ru ucrn$a,ue erMr.uuJrap. Jlaxun oBBorrr{s
raxnaJlbr 6urxu oKHnMojoH roprarAa rex jyrrrpycy 6axtepujanapu-
HbrH oJrMaMacH Bo ja ae oauacH y3yHAoH 6y 6urxutep HopMan
rex jyrr.rpycy oMoJre xorrIpMaKAI{I(nopH ytryH Toprlarbl a3orrla ro'M[H
eqe 6rnrtfl.rp4u;rap.

A;ruan arvur Can$eal u.nx ge$e [axJraJ'rbr 6nrxlr aKHJroH
Top[arAaH 6urxu exuar"rejex ropnara rarMarbr raxauS erAr,r Ba e3
reupy6e.nepn Hra Myc6or Harnrro aaqn. Enp cahoAoH AHKopr.rHo
KyJUrr.r MurAapAa ropnar AarrrbrMar Jra3hrM xe,r,qujunqeH 6y neroq
coMoponn AejrrAu. OHa xepe Ao KsK jyr"rpycy 6axrepujalapblHuH
reMr.r3 ne Seaa KynrypacbrHaarr ucru$aAo erMoK Aaha MorcaAayjryx
HAH.

A.nuau anr{Mnoprr Ho66e na heapuxeJr rurK qe$e 1897-rdr,r ErAo
reMr{3 xer jyr'rpycy 6axrepujaaapbrHAaH u6aper Ht{TpoKHH (aarunqa
"agere" cffiyHAaH o.ny6 axrruraruAr{pMaK qeuexqnp) aAnbr npera-
par hasupraAunap. flpenapar ropfiara 2 ycywn reprlupar: 1)
cyAa ueh.nyayHy ropnapa qunaMoKJro; 2) naxaa.nu 6nrxu roxyM-
JIapbrHH oKMO3AoH ABBOJT [penapaTna rapbrruAHpMarna.

Pycnja4a HHTpaKHH npenaparbr urK Ae@o l9ll-.{r HnAa
hasup.uanuacuna 6axr"rajapar, oHyH KeHr.uu ncrehcalu no rer6n-
rI{Ha 1929-uy uJrAoH 6aruaaHur,nuqup. Hnrpaxun ha,r-haarrp,qa
Pycujaqa 6axrepuo.rroxH rrperapauap ha snpaajax aauo4,rapAa r,rKn
HoBAo Hcrehcaa e4ulup: Topnar HHTpaKHHH Ba rypy HlrrpaKHH.
Topuar HurpaxlrHH r{crehcanbrHAa KeK jyr"rpycy 6axrepujaaapunn
6ejyx haur',rau (100-1000.r) Sepr*renrjopqa Aypy rrAa uyhurnnqe
rroxarrAbrrAaH coHpa 6yry,rxaaapga haaup.nauMbrrrr crepr,rJr rop[ar-
napa uuaajrrpnop. Kex jyr,lpycy 6axrepujarrapbr haruuH ropnarAa
.Ioxaabr6 unrurua(r erAr{KAo oHnapbr roptrarna 6upaurAe eKrrH
caha.neplrHe rexy6 xy,rrnnacnja une jajurpnap. Topuar Hrrrpaxr{Hu
6np uox uaruruuajau uaher,repe MaJrr.{KAr{p: 1) uox.ny ropnar Bo
6yryaxa reae6 onyHyp; 2) rcrehca.rrn MexaHHKnoruAHpMoK Bs
aBroMarJrarAbrpMar MyMKyH 4ejn,r4r.rp; 3) 6axrepujalapbrHr,rH
jyrcex rI{Tpr.rHH y3yH MyAAar caxJraMar rejpn-r*lyr',rxyH4yp; 4)
HHTpOKITHT,IH Top[ara BepHJrMecr{Hr{ MeXaHr.rKJ'raruAHpMoK onMyp.

flaxrralu 6nrxlr.riep 6cuapna4nxAaH coHpa oHnapAaH jnru;lau
KeK jyr'rpy.napurnu rypyAy6 yjyrr'rexne rypy Hnrpaxr{H onAa
eArrpJrop. By jo.nna anhrHaH Hr{rpaKr4Hlr y3yH MyAAor (1 rala roAop)
caxnaMar onap. Ja3Aa rypy HHTpaxr{H rraxraJrur 6urxu ToxyrvryHa

""'TffiTL1;,"u"#ffi#",'":JJ#; onKarapAo Ao xeH,ru rarsur
eqr,rnup. ABIII sa Ancrpanuja4a Hr.rrpaKr.tH aJrMar yqyH KeK jyr,rpycy
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6axreprjacrrHu rop$Aa 6e.repeper qoxaJ.rAbrp.[ap. Ee' en snKanop,uo
oHa "Hnrpa3on" no "HrrrpoKvnrypa" aAnaprn Aa BeprnMxurAlrp.

Topnara HHTpaxHH npenaparbl Bep.ulrr(Aa MHHCpil;1 a3orAaH
oJIaBo, o, BrtraMuHnopna Ao 3aHxnHnaurHp KH, HorliqoAa 6utxu.
noprrH ruyxrenn$ xocroJrr,rK/'ropo napuJbr MyraBr{Morr{ aprbrp.

KzSiOe + HzCOe = KzCOr + HzSiOg
HzO

Aeoro6axrepnH
Asoro6axrepuu npe[apaTbrHr,r 1926-qH Hr'rne C.fI.Kocrr,r.rcn

eMoKAarrrnapbr HJro 6npar,rrqe A z o I o b o c I e r c hr o c oc c tt m laxrepnja-
cbrHAaH aJrMbrruAbrp. flpenapar Topnara fl3or xy6pecn aBa3HHa
BepHnAuKAa HurpaxuHAa onayry Kvtwtr 6ojyx Sajla a.rrbrHMbrp.
JIa-xuH asoro6axrepun 6nrxn.nopnH HHKrruraSrrnr,r cr[,rMyJ,rocAt,trtlt
re'cup xocropr.rp. OHyH repxn6lrH4axn itsoro6axrcp,rap HlrKorr.rH
Bo _[aHToreH TypruyJrapbrHbr, nupr,rAoKcrrH, 6uorr.rH, hcrepoavxclru,
ru66epea.naH ne c. $nauoJroxn aKTHB MaAAanapu c[HTc3 cAnpnop.
Ey .r*rag4e.neprn 6upxe re'cupr.r 6urxrl,rep4e 6ejyrue ne vrHr^ua$r,r
cyp'eraeu4npup.

Aaoro6axrepaep $ynxucr,rq xacconH MaAAanap Ao cuHrc3
eAr.rpnop Kyr, oHJrap 6urxuHnrr nHxuurarluaa uaHSu re,crp eqen
MlrKpocKo[[x xe6e.naxaep?rH r,rHKr,ruaSr,lHr,t ropuos;rajuprap. Byna
Kope Ao aagro6axrepuH ropnara, HJ,rK Hen6aae, 6oj npenaparr,r
KI{MH Bep}rnrIp Ba HarrlqoAo uehcynaap,rbrr Faprr,raajrbrA:t 34y.,
xapro$4a 25,3Y", KoJroMAa l9o/o, nolru,[opAa rlca 2glo itprsrp.

<DocQo6aKrepr,rH

_ @oro6axreprrH,H repxr.r6un4e Bacillus megctteri,m vc,. phos-
p hal i c u m ro,,KHJr eArap. Eaxrepr.rja yawr Ooc0op 6np,rerur're,ripr*
6urxr.nep repa$uHpeH r.neHrmCaunr,ra 6r,reH 6op"ala r""rpup.

flpenapar ocacon $oc@opny yanu 6xp.nauMoJ-rap oJ,raH ropnara
BepxJrrrp, 6y 3aMaH Mehcy,r4ap,rnr .,a.|r:ao,. 6y.aua^ ti,Zy.,
rapro$Aa 16,6%, rapa6aruanga lO,gyo-, apnaaa g,3/o aprbrp.
OocSo6axrep[H araq Bo Kon 6urxunafnHuH KeK cHcreMHHo Ao
r"ryc6er re'cnp xocrepHp.

6aura Topnan MyHOHrrorrAr,rpHqH npenaparnap
Eup cnpa MHKpoopraHH3Mno! (6axrcpnja ne jocyn,rap) xa,rnyrrr_

J'Iy M[HepaJrnapbr napualaja 6u,urp,rep. flapuaaaHr,.ra pexclrjacu
MuKpOOpraHH3Mr'ISpnH Typuy aM0rro KaTltprv{OnapH }rJra xCAHp:
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CnecrSux "crrJruKar" 6axtepujanaps (Bacillus mucilaginosus
siliceu$ anyMr{Hl{ytvlny c[nHKarnapH [apqanaMaua 6epa6ep
uorexy;rjap a3ory MoHur'acejup Bo y3Brr 6oc0op 6up.neuruelopl{H}r
MlrHepannauArrpupnap. Bacillus mucilaginosus siliceus 6axte-
pujaaaprr ropflaru K, Na, Fe, Si Bo c. eJleMeHTnapno 6upnnxge
Mlrnepan a3or Be Soc$op.na aa 3oHxnHJlauAnplrpnop. Cuauxar
6axrepujaaapHuu 6urxn ToxyMaJlapbr l{no rapHluAblpbr6 exAuxAe
6nrxuleplrH rtlehcynaap;Irrru xeltn aprbrp.

Pyc aJTHMH Jlasepen repe$un,qeH 4aha 6up 6arrepr{oJroxr
"AME" rperaparbl hasupaaHuruuAbrp. flpenaparux tapxn6unu
r"ryxreanQ qypyHTy TepoAoH aBToxroH r'uxpo6aap roltrKHn eArrp.
EyHaapux rer6uru cajecnnAe ropnarAa y3BI{ 6npaeuueaep
MuHeparnarxnp Bs 6li.rxl1, r"rehcynAap.nblrHHbtH aprMacbr y'rYH
rropaur japaxHp.

EHTOMONATOKEH NPENAPATJIAP

Meure Bo KoHA rcceppy$aru sujaxrepx.tl,tnapl'IHo rapllrbl
uy6apuae eu r,ryhyu npoS;rer'rnepqex 6npuqup. hep ua aujauneprvu
hemeparnap Bo xacTaJruKJrop HarHyocHHAe KaHA raceppySatu
6urru.napnnux uehcy.n,uapnHrH 20/o awara Ayrrryp.

3ujanrepusuropo rapurH r"ry6apnaeqe xrujanx recrncnAnopAeH
nouoaAa onyHAyrEa aurarHAaKH ap3yonyHMaa harurap r'lyurahuAe
eAr{nMHurA[p:

l. erpa$ r"ryhnr4e 3opapnu MaAAanapHH rornaHMacH;
2. oruapun $aiaanu heueparaap, hejsan Bo HHcaHJrapa r'lexSu

re'cnpn;
3. xuujeau MaAAonopo rapuur AaBaMnH sujaunepnvu heurepar

nonyljacujana pHHbrH japaHr'aacu.

IIIexn.r 18. Earreplrja uo xe6oroxlepAou euroMonaroKeu
npenapaTnapbtrr aJrbrrrMa cxcM,l.
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Byryx 6ynnapa 6axuajapar xrrrrjenn npenaparnap hele Ao-.-
ncru6aAe onyHMarqaAnp. Kurujentr necrucnAJrepqen ucrusa{sf,fii
apaAaH ranAupbrnMacHHbrx jexaHe jo;ry oHaapHH r'lnxpo6uoJroxr{
necTr.rcHAropne eBe3 eAr{nMoc[Ar{p.

Muxpooprann3MJropr{H herueparaapa raprurrr ny6apraeAe ncrn-
Sa,qe oayur'ra QrxpnHr nar .qo$o Meqnnxon upnfi cypMyurAyp.
O, 6yr4a 6euejuxr xocronoHAupeH jamrn MocKapAilH xe6eaejuHu
6y heruepara raprrrn r'.ry6apnaege rsr6ur erMrrrrAr{p.

3ujaxnepuuu herueparaapa rapubr rvtrxpo6noao)Kfi npe[a parnap
6artepuja, xe6elex Ba Br{pycrapAaH anrrHHp (ruaxua l8).

Frasup4a 1500-e r€rAop rrecrucu4 SaaaaHlbrHa MaJTHK Mr{Kpo-
opraHr3Mnap Mo'nyMAyp.

Eaxrepuja MeHrrreJrn rperaparJrap
flcesAor\,roHaA, eHTeffaKrep, cyA rypruycy 6axrcpnjalap.u,

MlrKpoKoK ne 6arcn.rl.noplrn HyMajergeaeplr haurepatlapa raptubr
[aroxeHJr[K Kecropupnop. Darcnllop eHAocfloprap oMone Ker]rp-
AI{I('APIT YTIYH CHTOMONATOXEH NPCIIAPATJIAPbIH ANHHMACbIHAA AAhA
qox tar6nr eAunrpnep. Cnopaap rpenaparuH Sea.nluruHH
4ejnuueqen y3yH MyAAor caxraHbrJrMacHHa HMKaH Bepup. Eup
uox 6axrepujaaap cropnapna janauru xycycx necrncrr.u xacceJrn
Kplrcrarurap Aa eMoJro xorr{prpnop. flparruxaqa heu Kprrcra,
eMeJroxornpoH Bacillus thurengiensis sa B.poltilliac, heu Ae
Kprrcran eMoJro xetupruejen B.sphaericus se B.le ntimorbus
HeBnepu umn$a4e eAunrrp.

B. thur e n giensis-AoH conpa KeHr{ru ucrn$aqe onyHaH 6axrepnja
B.popilliae-AHp. Ey 6axrepnja janoH 6evejrHAo cyAny xecrorrrK
oMaro xorlrpMoKne, oHy MehB aAfig, ejnr 3aMaHAa 6aurra
aujannepuun heureparlapa Aa enAypyvy re'cnp Kocrepr{p.

Ctpenrouucernoprrn eMsJro xerlrpArrKnepn 6e'au ucra6olruep
uartr6urAa hoMoe xecrelr.rjunn repeAoH herueparaapu uehn equp-
nep.

Jenn 6arrep[onoxn nen]rAocr.rA [peflaparbrHbr KoJreM coBKacH,
aJrMa Bo rapFbrAanHAa xocToJrr{KTopoAeH xeneHeje rapurH HruJroT-

AHKAo uyna$Nr onapan 91,4, 67,0 se 92,3/o coMape onAa cAlrnup.

Bacillus thurengiensis 6ax,repniacunun ecac xycvcnjjo,r.rrepr
B.lhurcngicnsis HoByHyH 20-ja jaxrrH HoBMyxrsrn$:r,uju

ue'ayuqyp. Oraapurx hauucu oxuap uuxnua$ ruaphe.necu
Kerrnpunop: cflopyH r{yqepMacn (Sear.naurua, nxxcuacnja Ba
6ejyr"recu), hyuejpelepilH rroxanMacbr rrJro xcAoH Bcxcr:rrrn 6ejyrua
BO CnOp OMOIAXOTT{pMO.

Fnaa uyhuruuae R.thurengiensis - r.rx hyvejpenepn 6evepr.nep-
xex $usno.noxr,r Bo 6uoxulrjaun 4ajuruux.nnx.nape ua'py3 narapar
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cnop oMoJre xerllp[pnap. Bererarxn hyuejpe.rrepaeH $eprnrl oJlapar

cnop-vH repxn6nHqa qoxny Ca2* . Mg2* tooHrrapr,I Bo AI{II,IKaJIHII
rypruycy oJryp. Ey MaAAanep cropyH r',ryxra,rutf excrpeuha
aMHnnopo raprrrhr AaBaMbrHbI To'MHH eAHpJIOp" hyrrejpeaep cnop
oMoJro Karr{popKaH r'rehrenr.rjjar oJraH Kpl{Cr;rnnap aa japaxotp.

BaxrepnjaxblH eHToMo[aroKeH to'crtprt r'ryxre,rrrc! rlnxnpaepne
llsah o,'ryHyp, Moco,'IoH: eHro6axTepllH npenaparl'lHAa HHceKTHct{A

xaccoHH cnopnap Bo KprrcraJ'rnap, AeHApo6arcr'l.nl'lsAo trco qilH,nbl

croprap gauajnp. Kpr,rctaa xlt'ljeur rleher4eH rnrKoflporelrq oay6
rapxu6n l2/"-a ro.qap ruoKoprapAaH ra6apetgr-rp. Ily.n.ryrranaqart
herueparnaprrH cyp$enepnuo naroKeH ro'cttp KecropoH r'rehe

KpHCTaJrAaKbr myKo3a Be MaHHo3a llroKapnapfi,qup. KprcraanapblH
oMono KoJrMocH cnopj'iapxa ejHH BaxrAa 6au rcplrp, JraKrrH hyuejpe
yqyH oHJ'rapotu eher"rlrjjeru ratlr ajALrH lcjulanp. Ey 6arreplljaxr,rH
r{HceKrncllA xaccaja lvr3;'rrrK acrtopoxeH (cnopcys) $opr'la,rapu ,qa

r'ra'lyttl4yp.
Eaxrepnja.nap eHAo-Ba eK3oroKcHHJIap aMeJ'Ia xarHpllpnop.

Kpncra,r,rap cHAoroKcI{HJrapa aHA oay6 6u,ranacnra heruopar
6arorpcarr,rHr,rH hyuejpa AIIBapLIHa to'cltp KecropMaKna oH.IIapbIH
NlehsuHe ce6e6 o,ryp. By xpxcraJlrap 6eAxacce,rtlru rlunopo Ao
r'rau$lr re'cnp cqllp.

ExsoroxorHnapr.rH rapxu6uHuH aAcHH3HHnryKo3a Bo $oc$opny
rypuynap rorIJKr.rJ'r eAHp, oHraprtH 6uocuurc3u llca 6axrcpuja Heny

YrrYH TOKCOHOMHK XaCCO Aauajrrp. ExsoroKcHHrapHH heruepar,rapa
re'cupu 3flMaHbr oHJqapr,rH jyrurypraaua ra6n,rnjjarr.r a3aJrbrp,
cyp(ranertra Ba 6ojyrue npocecnopH nosynyp. p-Exsoroxcr.rHnop
OCACOH TIYTTAHAAJ'U,IJTAP AOCTOCI{HO XYqIY TO'CHP KOCTEPI{P,

Euqo- Bo eK3oroKcr{HnapAsH 6arura [aroxeHJrrrK xaccocfi
japaruar4a 6np uox repuo,ra6u eK3oroKcllHJrap, $oc$orrr,rnA3a,
nporerrHa3a ne c. $epr'.reHrnop HrurrpaK eAnpirap. JIaxuH TepMo-
na6un eK3oroKct H,'Iep holtr Ao MoMaJII,I hejuaH.nap yuyn xYr.IJY
aohap;rlr ra'cnpa ManHKAr.rp.

Bacillus thuringiensis 6axrepujacuH.tau a.tunaH npenaoar,rao
CeHajeqa qox xeHnru rar6Hr o.rryHaH 6axrepuja B.thurcngicnsis-
AHp. By 6axrepHja4aH Pyorjaqa gen,qpo6arcnrrnH, 6HroKo.r6arurl-
J'IHH, rreuruAoclrA, eHro6axrepHH, HHCeKTHH Bo cnopenu, AE[U-4a
Ar{neJr, 6norpol, 6artas Bo cepraH npenaparnapbr }rcrehcarr
onyHyp.

Enror'lonaroxeu npenaparnap aJrMar y.{yH 6axrepr.rjanapnr
oBBo,'rr'rop ar, 6alrrr vny, ,'ro6ja, Hr4rrracra Bo Ka3eHHJrr{ ra6r.rn ruqa
r'lyhlmaepraxqe 6euepupxn,rap. Melacca, 6ap4a ," rnyKosa Aa aprbrr
sehenx 6sorexHo,roxrr rrcrehcan yqyH 6aha 6aura xaraH cy6crpar-
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napAHp. Ey uerce4.ne 4aha yuya cy6crpauap-6nrxu hn4poruaaru,
xoru (uyrynAyp uauacu), raprnrAaaL! se 6aura HHtuacra.Ilbt 6r.rrxu
ranbrrrapbl rcru$a,ua eArurr{p. EHrortrocl.r4 (heurepaurapu ellypeu)
KpHcraDIapHH aJIHHMacbI YrrYH B.thuregiensls 6axrepujacu $acn-
lter.r pexuM ecacbrHAa repxn6uHqe uypexxe6 luaKep oraH'
uyhuraepqe 6evepuaup. Hcrehcaa npocecll 3aMaHH qoxny MHr-

AapAa caMspocr{3 TynnaHTbIJIapbIH aJIbIHMachI oHyn uexSu qehsrtl-
4rp. .Il,uxep tape$qan, npoKaplrornapAa onAyry KHMI,I 6y 6axte-
p[janap ga re6nerAe xenl,tru jajulrtrsrru cnoHraH ausoxeHujaja
ue'pyo ranuprap. B.thurengiensls 6axreplrjacungan aaunan $ar-
nap xpoMocoMAaHxapuq nW],I, eJleMeHrnop (n.rrasuu4aep) KLIMI,I

ToKcr{H eMsnoxorxpMa npocecnHAo HIurHpaK eA[pnap, $amapnt
6axrepnja hyuejpecunqaH xapuq eTALIKAa oHyH roKcHK aMonexo-
Tr.rpMs xaccocrr vffupnnflp Bo aKCHHo. hyuejpaje AaXI'IJI er,qnx.qe 6y
xacce 6epna onyHyp. Jlaxnn BupyneHr Sanrap hyuejpeae $aro-
tntsrrc aMeJro xerlrpMoKJla cenaje4e uctehcaa npocecl.rHa 6bjyx aujaH
Bypypnap. Eaxrepuja,rapr,rH Sar,rap,'ra joayxruacu, hep ruejaeH
gBBgJr, ucrehca.n npocecr{HAa crepu,rrrnjnH no3ynMacbl HorHLlacHHAo

6aur nepup. I4crehca.rrr,rH r'ryajjeH Mophonoc[HAo creplrJlnnje rau
pnajer erMoK MyMKyH onMyp. EyHa xepa Ao acacoH Oara Aanaulu
MyraHr $oprua.napaan ncruSa4e eAI4nI{p. Jlaxun 6e,re Sopr'la;rap
qox Baxr ca6ur on'lyp na ja r'.ryraorja heca6uua hyuejponux 6arura
uyc6ar xacconepu Ao nrrrpuJrr{p. (Darorlrsuc MacaJlocn uuxpo6no-
Jroxr{ Hcrehcan [pocecHx4e ha.ue,lux hea.n onyHMaMblru npo6ner'l
KHMH ranbrp.

Baxreplrja;rap ncrehcan rpocecuHAa y3yH MyA,uar ucrn$aqe
eAr.rnAHKAo 03 xaccoJrapnHs Aejnurnp, Hor[qaAa oHnapbrH Saj4aru
xacconepH ToApuqoH urr.rp. EyHa Keps Ae cenexcuja joay utrs
jyxcer $ea.nlura MaJrnK ruraMMnapbrH ceqruMocu AarrM AaBaM
erAr{pr.rJrr{p. Myracuja Ba ce,rexcnja cajecnu4a B.thurcngicnsis
6arrepnjacuxrrH SaaauruHrr 100-600 qe$e aprnpMar MyMKyH
onMyuIAyp.

Ken r',ryhen4nc.nr,rjn ycyny u.na 6axrepnjaHrrH r'.ryxtenraS jeHu
pexou6nHar Sopr'ra.naprr anbrHMr,uuAbrp. AEIII-aa B.thurengiensis
6arrepujacu roKcHHr{HH cnrrre3 e,qoH pexoru6uHar nceBAoMoHaA
6axrepnjacu aJrblHMbrrrrgbrp. Eurxu roxyManapbrHu 6y 6axrepuja,rap
Bacr.rTocHJro HruJroArrKAo oKHHAoH 10-12 xyH coHpa ToKcr{H cuHTe3
onynyp. Eaxrepujanap 6urxulepnH KeKy ysapnHAo jepleruuexaa
oHnapbr sujaxnepuuu haureparaapqaH MyAaOHa eAupnap. Ey
6axrepr.rjanap BacHTacHJra aJrbrHaH npenapar MHKoxeH aAnaHbrp Bo

30 Hes heurepar rbrprbrJrbrHa rapruH 6uonecrlrcuA xaccocu ,qaurbrjup.
Earrepuo.rroxlr eHToMolaroKeH npenaparnap ro3 halr,rn4a,

rpaHyna, cyny uehlyn, Mr.rKpoKancyJra, er'ay,rcnja Be nacraJrap
ureKJrHHAa 6ypaxrurrrp. MscareH: eHro6axrepnx se geu1po6arcrrJr-
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Jrr,rH [penapaTnapbl To3 Ba flacra haanHAa uctehca.n, onyHyp,
repxn6u cnop Bo Kpr{crannapAax n6aperaup.

Eurxu MyAa$[roeArrqn BacLITonoprH $ajlalu.[HPbr reKqe flpena-
parbrH jyrcex roxclrxlNjlr u.ne Aejn.n, enoqo Ao onyu ter6ur
ycynyHAaH xejau acuablAhrp. flpeqapar.napbl ocacaH ro3JIaMA Bs
r.rr.rreMe ycynnaplr uae jajup.nap. hap hexrapa 0,5- 5,0 Kr flpenapar
r,rcur$a4e eAr,rnup. EHto6ax'replrunx 0.3%-m r'lehnyny KoJIeM

xeneHeju rblprblJl.Ilaphlur,rn 63o/o-un r'lehly.ny wca 73/o-nlr t'rehs

eAlrp.
EHro6axrepI,IH, HHceKTIItH Bo roMerluH 6axtepuoaoxu npena-

parnapuH 6arura fipenapaTnapna 6npxa ter6urn cnHepxerfiK
ro'cupe MaJIuK ory6 6ejyx coMopo Bepup' Mecelen: UHceKTHHUH

re6eaerAen aJrbIHaH 6orepuH npenaparbl Hno 6uprllKAe rer6xru
6ejyx $a;'na BepHp. Bonepnx Bo Bltpyc npe[aparbl oJIaBo eAHJIMHIU

enro6axreplrn Aaha uox Sajaa Bepl{p.
Elrroxcu6arcHJIJrI,IH xaproSyH aujanrepuulrclr onaH KonopaA

6evajuHa raprrlbl rrox arBepuruan rtly6apu3a Bacnrocllgup. Kur'rjesr
necrrrcr{AJrepe xr.rc6eren oHyH csMopecn jyxcax ony6 250 uaH/ha
TgrrrKHn eAr{p.

flar*r6rrr sujaHnepuuttneprrno raplnbl ceBI{H, AeHApo6arcHJInuH,
enro6arrepnH, ArrrceJra, Kop[HTcHH 6artepr,roroxx [pe[aparnapH
ror6nr eAr.rnup.

CoH ua.nep 6up cupa xapnldu erKerepAa crpenroMl{ccrnepAoH
a.rrbrHaH 6uouecrucrArspAaH, MocoJIeH, aBepMeKTI,IH B-AoH neua-
roAnapa raprrrbr r"ry6aplrse4e ncru$a,qe eAr.{nrp. Ey npenapatuH
xnujanu uperaparrapa Huc6ereH coMopocfl l0 ae$a 6ejyxnyp.

EHrol,rouaToKeH Ko6eneKrep Be
oHJrapAaH aJrbrHaH npenaparJrap

Kan4 receppy$arr,l sujaHnepnuuaapnHe raprubr unxpo6uoroxlr
uy6apnse Bacr/rroTonopn r,rrropncr,rHAo flaroxeH xe6e,rerlep ocacHHAa
hasuprraxan rpenaparJrap xycycu jep ryryp. BoneplrH TH\tJt r

xe69rer nperaparbr 6tp qox heruepar,rapa raprrrbr $aj4a,ru
r'ry6apuse BacHTocHAr{p

FrarueparlapAaH cy6crpar KHMr{ Hcru$a.qe eqax xe6errexaep
uyxreau@ TepMilHnspro a,qnaHAbrpbrJrbr p:

l) heruepar opraHrl3Mu r,rJra oJrarBAap oJraH, naKHH oHa eujan
nyprrrajan xe6elex.nep enror'roonr xe6erraxaap aAnaHbrp;

2) heulepar.napAa 6ilnaBacnre xocrornK ropoAoH aa ja oxaapu
Mehs eAeH xe6elax,rep (napaslrr,rep) cHror',ro$ar (ne ja eHroMo-
natoxen) xo6alex.nep aAJraHb,rp;

3) enrnryru harueparaapbr MaHr.rMcejen canpo$ur xe6eaexaepe
exrouo$u;r xe6elexaap 4eju.rrup.
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Enrououaroxex xo6eaerurepe @nxouucerJrop, acKoMucerJrop,
6aeugnolrucernap Bs rejpu-r"ryajjen xe6eaernep cun$uxe arA
uyuajaHgeaap apacbrHAa pacr xeJrrHrrp.

HeruaroA"napbr enAypoH rapa3ur xe6eaexlepa .ueuaro$araap
.qejunup. Ey xe6elexlep HeMaroA rypAnapbrHbr Mr{Tcenr{JrepAoH
qbrxaH. xycycu ryryqy halraaapuH xeuejlr Hno ryrAynAaH coHpa
xYcy€rr sepr',reHraep BacrrTecr,rro rypAyH roxyMana pbrurr na pva.naiu6
heaa egup re uenuucejr{pJrop. Her"raroqaapur 6y ycyaaa .rapoarala,
re6eaex;repe japruurr 4a 4ejuaup.

(Dr,rxor,rucer xe6eaeraep4eu Coelomomycetaceae Secu.necu xe-
6eaoraepuxnx ryrrlajeHAenep[ qyrraHa4.lrr herueparlipq a, E n t ho-
m op ht hr ac e ae Ser,wteclrHun HyuajoHAonopr rapaKaHJrap Bo xsHo-
Ao ilapasurrrwK eArrpnop. Pronosporales @ecnnecuHqeH onaH
Pythium adharens xe6eaejn arqaraHaA cyp$eaepuHgo napa3nr
harux4a jaulajup;rap

Acxorrruceraep cuH$u xe6e.nex.nepunltr 4 Seculecn ocacoH
heuraparaap4a rapa3rrrnnK eAoH xe6e.lrexlepqup. Terue Cortly-
ceps quncr xe6eaexlepran 200 Hery heueparnapAa (japrrrrrcerp-
raHaAnhrJrap, 3epraHaAJlbrJrap, KonenoKnop se 6euex,rapAe) naro_
KeHJrrK japaqtraup. cordycclts xe6eneju rapfbrAanbr xeneHejlrxnH
rbrpThrnnapbrHAa napa3HTnHK eAr.rp.

Easu4nau xe6eaex;rep u,mSnnun aHqar Septobasidium Bo
Uredtnella rdnHcr.rHlH HeBnspu herueparaap4a napa3ur hejar
rop3r Keqr.rpupnsp. Septobasidium pinicola r{aHararr jacruua4a
(cepn arauuuun sujannepnvncu) napa3lrrJruK equp. By xe6enexlep
or{oJroxrr MyoapH3o BacHTOCr,t xnrurr.r lrcrn$aAo onyHMar 6axulrr,rH-
qaH ejpeHu;rMoMnuAup.

heruapaurapga napa3urnuK eAoH rejpu-r,ryajjen M etarrhizium
anisopliae xe6e;rejuHn uax 4e$e kLll.Meqnul(oB roMH3 xylrypaja
ajupapar ejpenuuur Ba oHAaH ncru$aqa oJryHMacbrHbr ,"*rr@
erMr'rruArrp. conpaaap 6y xe6eaeje Entornophthora anisoltliae ailw
Bepr,rnMr{ruAup. EeaeanKro, MeqHr.rxon haruaparnapa raprurr uy6a_
pn3oAe rraroxeH xe6eaexaepu rer6r.rr eruejur ecacbrHbr rojr,ryurayp.

heruepar.aapqa rapa3Hrrr,rK eAoH rejpr,r-uyejjeH *o6"re*r"p
Hyphomycetales $ecnaeorHe aH44Hp. Ey $"crnr"t", oJraH
Beauveria bassiana xe6eaeju rrlyxre.nn$ aujannepuui.r heuapar-
napAa [apa3r{TJTHK eAopaK oHnapbrH MehsnHe ce6e6 oayp, JraKr{H
I,tcrr.rraEJrbr hejuaH Bo HHcaHnap y.ryH TaM 3spopcn3Arrp KE,
Horr{qaAo oHyH npaKT[rKaAa 'rerSur eArrJrMocu rrlyuxyH4yp. By
xe6e-nex 175 nen heurepar4a rapa3r{rJrr,rK eAHp Bo oHyH ocacbrHAa
6oeepnH rpenaparbr hasupaanu6 ncru$aqe e1anup.
_ Ke6eaox,rep herueparnapbr ruyxreru$ joanapaa: MrrrcerrrrJropo
6ypyr"rex.ne, herueparux 6aqeHnHqex, Aanr,rKJra opraH,3Mo AAxl.rJr
oJrMarJra, ygyKBapu hearelape aJrMarJ'ra ae,qelajupaep.
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Eonepun rpe[aparrrHbrH uctehca;runAa lrcrn$a4e onyuaH
Beauveria bassiana xe6eneju xLITHHa3a, npore[Ha3a, JrHrIa3a,

aMHJra3a ne c. SepruenTngplr cHHTe3 eAepoK napa3lrrJllrK erg[ju
hemaparun roxyManapbruu aeqe.nejup.

Oxcap eHToMonaroxen xe6saaKJlapr{H c}IHTeTHK re japuucun-
reurx uyhnrnepAo 6uruecu oHnapAaH 6nonpenapauap hasupaaH-
Mara rrMKaH Bepfip.

Pycujaqa 1967-qr rJrAoH 6aruaajapar Aepurr $epr'aentacuja
ycyny rno hep ua 20 ron 66repun npenaparH ucrehcaa onyHyp
Bs KonopaA 6eueju, ar KerroHsK Bo Kapro$ 6euejuxe rapluH
rnry6apuaeqa rerSur eArrnrp. flpenaparun rI'IrplI (hep 6^p
rpartrnrnAa) I uturrfliuap( c[opAaH a3 oJIMaMaJIbrAbIp.

Bnp qox xe6eraraep Saaa roKcurulsp eMoJIo xarl{pMoKJro
hetrreparaaprrH DrehsrHa ce6o6 onypnap, MecoJIoH: Aspergillus
ru{Hcru xe6eaexrep ao.naroxcun xrap, P e n i c i I I u m xe6ettoKnapH I{co
y3Br{ rypuynap cnnre3 erMoKJIo heuepar cyp$e"nepunqe I'.{op$o-
KeHe3 rpocecr{Hu no3yp se ja ropr"rosaajup.

EnrouonaroxeH BllpycJlap Be oHJIapbIH Ter6nrn

herueparaapAa xocrenlrKTepaAaH BupyclapblH 300 Heny rrre'-
nyMAyp. Onaapux 250-cu 175 nen 6yryr"rajaran herueparaaprrH
opraHlrgM[HAoH ajprrar"ruru4up. Bnp qox Bupycnap heruepat
opraHH3Mr{HAo xycycu hncceqnKnep - nonneApo3nap Bo rpaHyne3-
nop aMoJlo xarr{pHpnop. Ey hNccequKnop 1-15 rux enqYAo oJry6
aArr MlrKpocKonAa 6e.ne r'ryruahnAa eAfinupnop. hauopar hyuejpectr
HYBOCHHAo [On[reApo3Jrap OMAIOKOTT,TpOH BupycJrapa HYBO nonHeA-
po3y Br{pycJraprr qejuanp. Bnpycnap HnoK rypAy, qyryHAyp, nau6rrr
Bo rbrru coBKaJrapbr, ar KeJreM xeuenejun4a norrreApo3nap oMoJIo
xorrrpapoK oHnapu xacraJroHAupup Bo uehu eqnprep.

Hyne noaueApo3y xecre.uuju oruoJraKorHpen 170, crrrofl.na3Ma-
rr{K noJrueApoaa ce6a6 oaan 30 Ba MyxreJru$ rpanyaes oMoJro
Korr.rpaH 35 nes Brrpycrrap ue'nyr"rqyp. Brap crrpa eHToMonaroxex
Br{pycJrapAa uca 6y xacca Myruahuqe eqnauaMrrruAup.

ExtououaroKeH Brrpycnap 6axrepuja ae xe6eaKnopAoH $apuu
onapar 6uaanacure hyqejpetaxuru uapa3r{r oay6, haruepar
hyuejpanepuHo rrpcu oraMarrspnHr.r Bepo 6uanp;rep. Ey heurepar
hyuejperrepu jenu rupyc.rrap oMono xarup4r.rjlr yuyH 6ere napaslr-
TI'I3MO KEHETHK NAPA3I{TH3M 4EJU UP.

Hyre noaueApo3ny Br.rpycnap cepB araqbr MerrreJropuHe 6ejyx
snjan BypaH heruepara raprubr r"ry6aplrse4e ucru$a4a e1nilltp.
Bupyc;rap cycnenslrja haluxqa rejjapenap Be xycycr jaHrrlHcen-
AypoH uuhasnap Bacr,tracnJra xacToJrnr- jajrr.nan caheja qHJroHHp.

Bupyc Marepr{aJrbr aJ'rMarrrrH aH caAo ycyny heruepar cyp$enepuHuH

i
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BHpycna jo;ryxr"rym 6yaar.rrap y3apr.rHAa jep,raruaupunMocuArlp.
EyAar,laprr jer',raje 6aurnajan cyp$e;rep Bl.rpyc.ra jolyxy6 enypnop.
Onrnryru cypSeaepn ronnajr,r6 rypyAyp Ba ro3 ha,rr,rHa raAap
yjyAypnap. A.nr,rsaH [peraparAa I rrau,r,rraapqAaH qox noJrneApo3
o,'ryp. Ilpenaparbr rer6ur erMa3AsH 10-15 xyH ernaa cy4a he,ra
e,qup, 5-6 xyH MyAAorr.rHAo orar reMneparyplH[il rrrrerbrpAbrpnap.
Conpa uah,rya cy3ynyp Bo ar'rr,rHaH Su,rrpar heurapar onax caheja
qr,IJIIoHnp.

Hyna nolue4po3y BupycJrapr,r KanoM coBKacbr, KorroM Ba rypn
ar.rjaHrepnulrcn oJraH ar xeneneje rapruril .ua xeHr,rrrr Ncrr.r{rage
eAUJrup. By rrerceq,'ra HyBa rpaHync3r,r aManoxorr,tpaH Br4p)rcJrap Aa
r.rcru$a4e e1rnlap. hep uxn HeB Bnpyc nperaparnapbr nHcaH,
hejnaH ua $ajqarH haruepar,rap yqyH 3apapcx3Alrp.

Frasrrp,qa HyBo nonreApo3y Ba rpaHvJ'rc3r Bupycnapbr ocachrHAa
Bupltr-exc (xelertr coBKacbrHa raprur,l), BnpnH - EHIII (r,lerue
sujaHaepnuuJ'repuHo rapurr,r), Blrpnx - !.rrnplron (cepnjcjaH haurapa-
ta rapu[,r) npenapaTJ'rapbr anbrHbrp Ba npaKTHKaAa rer6ur cAHn]rp.

'l
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OECI,IJI VI

AMUH TyPIITyJIAPbI Be HyKJIEOTHAJIoPHH
M}IKPOBI'IOJIOXI CIIHTE3}I

AMIIH TyPIIIyJIAPITIHbIH 6HOCHHTE3II Be AJIbIHMACbI

Ar,ann rypruynapbl uaHJIbI opraHI{3MnopHH hejar fuaaujjeru
yr{yH oH 3opypu MaAAOnopAHp. Hncax re hejran opraHI{3MrrH,qOK[

3ynanbIH 6uocflntesn YqYH oBBerqo aMlrH Typurynapu cHHTe3

onyuyp. Jlaxun opraHH3M 20 aMuH TypltrycyHy cHHTe3 erMsK
ra6uaujjeruxa MaJruK qejurl re vatHuruajan aMHH rypluynapu
hagup ruAa ne ja jeuaepqen (er re 6nrxn r'rehcynaapuxgax)
anHHHp. Hncan ne hejnaH opI'aHlI3Mt{HAa cuHre3 o.lyHuajaH aunx
rypilynapHHa oBo3oJIyHMa3 aMHH rypuynapH Aejl'r.ltrp. l'Incau
opraHr{3Mr.r Y.rYH eneaoayxlrajan 8 auuH rypuycy ua'lyruAyp:
nejc[H, uaoaejcun, JrH3HH, MerI{oHlIH, TpeoHHH, tpnnmQaH, BarHH'

$euutatatutr. KonA rcceppySaru hejnax.uHpbl YtrYH eBo3onynMa3

aMlrH TyprlynapblHa hucruAnn Bo aprHIrlIH, ryllrrap YqYH lrco
nponHH oJraBo onyHyp.

r{ox naxr hasHp nHAa Ba jeurrapNn rapxn6nHqa eneao.nyruajax
aMlrH TypuynapbrHbrH haunrcu onMyp. Eene halAa varuuuajaH
aMrrH rypruycy rH.qaja eJIaBo eAllnup. ByHa xepa 4e eneso.nyHuajaH
cep6ecr aMtlH TypruynapblHuH ucrehcanbl 6ejyx nrrncaqfl eheMrjja-
Te Manr.rr(Ar{p.

MuxpoopraHrr3Mnop tepe0nHAeH aMlrH TypuynapHH cuHre3
jony Nne arrbrHMacbr oH coMopenll ycyrAyp. Knr*ljeax Ycyrna cuHTe3

onyHaH aMHH rypuycy A na JI paccunx Sopr'rala onAyry halAa,
MnKpoopraHu3MJrep jaaurrs opraHr3Mo oJtaH JI Oopua cuHTe3
eArrpnop.

Mnxpo6 hyvejpecnuqo aMlrn Typruynapbr HKH: 6upaeuruuur
(ayralHx repxu6uHqe) ne cep6ecr neanjjerqe onyp. Cap6ecr
ruar(HJrAo aMrrH Typruyrapbr jurnuuHa aMlrH Typmycy "nyr"y
Aejurrp. Auran typurycy "nyn"yHAa 6yryH aMr{H rypuyaapu qejna,
r"rnxpoS HeByrrnoH acHJrbr onapar r',ryxreauS aMHH TypurynapHHHH
6rp rHcMH onyp (qeAser 5). Ea'3as "ryn"Aa eKcap aMHH
TypruynapHHbrH oJrMacHHa 6axr'rajapar, oHnap uy3'u MHrAapAa
cHHTe3 eAHnlrpnap.

Eyryu MnKpoopraHH3Mnap cefrecr aMHH Typruynapbr cHHTc3
err*leja ra6nr,qupaep. JIarHu MHKpoopraHH3[rnop o3ropH Aa 6a'gu
aMHH rypluyrapHHa chrrrjau Ayjypnap. AuuH rypurynapbl cuHrc-
3eAoH MrrKpoopraHn3Mnopo alrlrHoilBTorp@lap, cHHTc3 cqe 6ua-
rrrejeHlepe nce aulrHohereporpoSnap gejraup.

fo



lleAnea 5

Ee'sr.l uuxpoopraHlr3MJropAo aMlrH rypuycy "nyn,'yHyH
repxu6x (rlnrxporrlo.ll nne)

AnruH
ryprrycy

Saccharomyces
cerevSute

Baccillus
subtilis

Acrobacter
aeroSenes

layrarvruH
rypuIycy

acnapaxHH
rypuIycy

TpeoHHH

IIponHH

TUSNH

aejcux

usolejcuu

rJIHCHH

AJIAHI{H

BAJIHH

hucrrqnn

135,4

ll,2

25,8

25,9

1,9

5,7

13,2

12,0

54,9

24,0

45,5

ll,2

130

4,3

1,7

0,5

0,2

0,2

0,5

0,5

1,0

0,5

3,4

0,7

0,9

0,8

Cep6ecr aMlrH- TypuynapbrHbr Seaa orHre3 eAoH 6axreprja;rapaE. coli, Baccillus mcgatcrium, B. subtilis, B. cereus,Strcplomyces tevoris, xe6eaexaepe Aspergillus usami,- Sac_
charomyces ccrevisiac - HH MHcaJI xocrapMoK onap.

MuxpoopraHusMJrepm{ acac ruycfor xycycnjjeraepun4ex 6uplr
Ao aMHH TypuycyHy uSpar cHHre3 err*,raJ,epHArp. H6pa, c[Hre3

8r
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heca6uHa r'ryhurge qoxny MHrAapAa aMHH Typluycy ronJIaHHp.
MocaJreH: 6axrepr,rjaaap I n ruga r"ryhraruHae 200 r acrapaxl.{H.
100 r rnyraMrIH Bo 16 r saaux ronaajr,rp;rap.

qoAsea 6
Muxpo6rao.uoxu ycynna r,rcrehcar eAuroH

BO OH. rer6lrr
AMI,IH TYPIII}'CY OCAC TOTEI4|

CAhOCI4
JI - vryraruuH

JI - JrraeHH

JI - usorejcnn

JI - uyrauHu

JI - tpr.rnro$au

JI - apruHHu

JI - huctrArn

JI - npo.nuH

JI - rpeoruu

JI - $eHuaaJraHnH

JI - sarnH

JI - cepuH

JI - tr,rernonuu .

JI - aejcrn

JI - urrpyrurn

JI - apHurnH

JI - acuapaxr.rH ryprycy

e4nrjjar MortoAnno

jertra e,rane

AOPMAH KHMH

,(r-eR,,annja)

jerue a.nane

repanuja

KOCMCTNKA

repannja

repauuja
rrrHpHHllar cgHalecn

Muxpoopranr{3Mnep?r n u$par cnHre3 ra6unnjjetu r',ruxpo6noro-
xuja canajecrrqe aMI{H Typluycy anbrHMacbrHhrH eCaCuHr,r rOjAy
1979-uy r.rnHH r'lo'nyMarbrHa xepe Jep y3apuH,{o l.r.n4e 400 rr.ruH

AMITH

roH aMHH rypruycy ucrehcal onyHyp KH, oHyH Aa 60%_u
trulxpo6lroloxu ycynJra anbrxbrp (,.reqra,'r 6).

Ar,rnH typurynapbrHbrH ceHaje4e aJrbrHMacbt yvyH nepar cHHTe3a
MaJII{K re6uu npoAycenuopu arrrKap eTMsK, 6y cr.rHrei yuyH ra.na6

t"
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onyHaH onrr{Ma, ruapanrr{ ejpenrrlax Bg cenexcuja joay wrc
cyrepnpoAyceHTnop japarrrlar na3brM,qbrp.

Ar'lun rypluyJrapbrrrhrH anhrHMacbrHAa rueKapnop re ja ruexepau
MaAAonopAeH cy6crpar KlrMlr ucrusa4e eAlrJrup. [Ilexepaepnn
M[rr(poopraHH3Mnop BaCTTTOCHJTO aMlrH TypuynapHHa qeBpuJIMocH
yMyME cxeM yspe xeAr4p. Oeganqo ureKopnep rrupoy3yM rypuycyHa
rcA€p fiapqaJraHbrp. Ilupoysyr'r ryprxycy Kpe6c rclrKJrr{Ha AaxrrJr
oay6 r'.ryxreau6 y3Br.r rypruynap Bo aMr.rH rypruynapbrHBrH
japanuacuHa ce6a6 oayp. Eypa4aH ajqnu onyp Krr, hasup yseu
rypuynapbr rr.ryra$r.lr Sepr',reHraep na ja hyuejpeaap BacuraclrJra
aMr{H rypruynapbrHa tpauc$opr,raorja errrrex o.nap.

, EenennxJro, aMlrH Typr[ynapbrHn cenaje.qe uKu ycyrura: MrrKpo-
6uoaoxn 6lrr{Te3 ne rpancQoprrlacr.rja joay rure anbrprap.'JlnorHun a.ilunuacu. JIusuu aMrrH rypruycy E. coli, Micro-
coccus glutamicus, Aerobacter aerogenes, Corynobacterium
glutamicum, Brevibacterium flavum Bo B, lactoformentum
6axrepujalapu mpesuHgax uspar clrHre3 onyHyp.

(Dea.n crrnre3o MatuK B. flavum 6arrepujacrr BacnrocuJro
Jfl4guHLrH 6r.rocllHte3u auIaFbIAaKr,I KI,TMH KeAHp:

CoHzOo
rJrYKO3a

_cH3_co
nr{poY3YM rypruycy

Kpe6c rcEKrrH HOOC- CHz- CO- COOH
ry3yrynarbr-cr{pKo rypruycy

HOOC- CHNHz- CUzjCOOU
acrapaxuH rypuycy

NHz- CHz- (CHz)s- CHNHz- COOH
fiAsIlIH

JlngunuH cenaje r'rnrjaconrqa uurpo6uoaoxr.r ucrehcaau l97l-ql'r rlrre Jlarsnja anHMJropE repa$ungen hejara Keqr.rpnrMr.rrrrAr.rp.
Bynyn yuyn Brcvlbacterium aa Corynobacierium rrrar, 6axre_
pujaaapH MenaccaAa (urexep tryryHAypy ryruraxrbrcH) 6euapuexae
$eprvrenracuja arapbrnhrp. hajnpta 

- 
i""aj"q" ayxcarpoS 'ryrur"

rrrraMMJrap - Brevibacterium sp. ZZ Bo Corynoictctirium
glutamicum-gan ucru$age eAunr{p. By ruraMMJrap MeJraccanbr
uyh;atae 40_il+ crp_Ko ryprryny rrryhnrae 70 r/t rrrrr, .rrr",
eAH0 ronnajrrpaap. @epuenracuja4an coxpa uehaya4al nasilHtrajupr'rar yqyH oHy xycyc, rypyAyrry rypryia Ov.rp"ffirr"r"rr,
6y sarnran JrH3[rH KprrcTan rrroKJrHHAA r{eKyp.
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Brevibacterium sp.22 xynrypacbl $epuextacuja aaruauu mr-
3Hr{AoH 6amra pu6o$.rrarnx, HHKotEH na Son rypluynapbl KLIMI,I

Br{TaM}rHnoprr Ao CHHTe3 eAHp. By rapuuurAaH jeM MencoAHJro

ucru$aga eArurMecr{ Kpr.rcTan JrH3r.rHo Huc6areH 6ejyr cer'reps Bep[p.
Oua repa 4e jer"r MorcaAuno rgMH3 JTH3I,IH jox, ru3l,rH KoHceHTpa-
rbrHAaH xcrz$aga e\rzJrup.

Koncenrpar Aypy Bo rypy ha,r4a anbrHbrp. ,{ypy ronceHrparAa
7-10"/", rypy KonceHrpa"Aa uco 15-207. rnsnr. oayp. Tepxr6rnAe
Itvrsvrn, BHTaMrrHJrop Ba 3yJraJru ruahcya,'rap o.naH 6eae KoHceHTpaT-
napAat Br{raMHHJrr.r aMr{H Typruynapbr rtpeM[rKcuHun haenp,naHuacu
yuyu umu$aAe eAwrr{p.

Jlnaun MuKpoopraHugMJrop rape$uxqeH TaKqo 6uocnntes jorry
ue qejul, 6np uox y3Bn MaAAonoprrH rpanc$opuacnjacu urs Ao
anbrrrbrp. Eorp ne ja flKH uepherreAeH u6aper rpancSopr*lacuja
fipocecrrHH qox Baxr r"ruxpo6 seprr.reHurepH Bacr,rroclrJro hejara
KequpHpnop

(Depueuraulu jorua aMr.rHoKa[poJraKraMbrH JrH3HHo rpaHc6op-
ruacuja onynMacbr 1978-*rr HrrAo 3aBoA r'lurjacun4a hajara
revupu;ru6 Bo r{JrAo 6 iruu roH ToMrr3 JTH3HH anbrHb[p. Ey
rpauc$oprrracr.rja npocecurrAo Jrr,r3r,rur{H qbrxbilMbr uox jyxcex oay6
200 il*e 6epa6apaup.

faytauNu'rvDurvcvnvn a,tsluuacu. Mrxpo6no.roxuja ceHaje-
clrnAs rnyraMr{H Typr[ycy aJ'rMar yuya Micrococclts glutamicus,
Bacillus megaterittm, Brevibacterium sp., Corynobacterium
glutamic u m 6axtepnialapqaH ucrnSaAa enunlrp. hyrauuH aJrhrH-
Macbr npocecu wrrK AaSo 1957-qu HnAa Janonuja4a hejara
Keql{pr{nMuruAr.tp. Ey MarcsAJre rrraKopJrap Ba ja HHuAcraJrbr
6urrulapr.rrr huqpolrasarnapbrHAaH rlr4a lrau6aju xwurt ucru(ra4a
eAHnr.rp.

Baxrepujalap Bac[TocuJ'lo uryraMlrH TypruycyHyH aJrbrHMacr,rHAa

Aa 6oj MaEAaJraprlHHH pory uox 6yjyxayp, MecoJroH: rlrqa r'ryhurnna
6uornx eJraBa onyHAyrAa rryraMrrH rypruycyHyH r"rnrqapu 20-30
4a$a aprup. By ycya.na 37.5 r/r .{r,rxbrrt{ Hno ryryraMr{H aJrMar
MyMKyHAyp xn, 6y 4a rcru$a,qe onyHaH rrroKapnH 47f.-au rerrrKr{Jr
e4np. Ejnn 3aMaHAa r,.ryhur4e 6uoruHnn nnc6eren jyxcax rarbrJrbrrbr
r'auxpo6 hyuejpeCu ArrBapbrHbrH KequpurrHnr,rjunu aruarn CaJrMaura
hyuejpa4e crrnre3 onyHMyrx ryryraMr,rH rypuvcyHyH ruyhure nspaa
(cexpecuja) eArrJrMocr{Ho MaHe onyp. Baxrepnja hy,.rcjpecn 4u-
BapbrHbrH Kerrupurru.nnjrrHn aprnpMat yqyH aHrHoKcr{Aanrnap Bo
aHtn6uorr.rxnapAoH lrcrn(la4e eAlrJ.rup. flenucu,r.nuH 4aha 6ejyx
csMopo BepoH aMrrJ:r KHMH 6y uerce4-:ra coHajeAo xeH[ur rat6ur
eAunr{p. Belo xlr, neH[cHJrJrHHnn rar6urn ceuajecnH4a Micrococus
glutamicus 541 p uyhnre 45 r/t, Corynobacterium glutamtcum
3144 ucs 50 r/a rJryraMrrH rvpurycy cnnre3 eAHp.
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Fayrauun rypruycy aJrHHMacbrHbrH ruKsp joay yann rypEryna-
prrH feprtreHTaT[B aMflHJraurAr.rpunMocflrrrp. Meceaan: 4 - KeTo-
rnyrap ryp[rycyHyH SepuenraruB aMrrHJroruAHp[nMocH Horrr-
qocHHAa Actinomyces citrefluorescens 2292-160%, A. levoris
2789-350%, A. globisporus 8l-210% rryraMuH rypuycy oMono
KarHplrp:

O:C-CHz-CHz-COOH+NHa
a -. KeroryIYTap rypluycy

HOOC - CHz - CHz - CHNHz - COOH
urYraMHH rypruycy

Tpunto0aH. rllooerH. deHHraraHHH se c. aMHx tvpurvraou-
ilun a.runuacu. Candida utilis uaja xe6eaeju repe$nHgeH 5
r/t rpunro$au cuHre3 onyHyp. 6e'3n MyraHr 6axrepuja;rap,
MoceJroH: Bacillus subtilis cyrKa ep3rruAo caxapo3a onaH rHAa
uyhnrux4e l0 r/a tpunro$aH eMoJro xerr{p}rp.

Tnpoaun rpaHcSopuacuja ycyny rrJrs Citobacter freundii
6axrepnjacnHAax aJrbrHau ruposlrH-$ e*unasa SepneHrn BacurocrrJro
anHHHp:

Sexo.n + rnpoy3yM rypruycy + NHa rgpo3r{H

@eHuaa;ranun Corynobacterium glutamicum 6axrepnjacrr
Bacnrocruro 10-15% ruoKop o.naH uyhurle 3-4 cyrKa epsrHAs
14-16 r/ t qHxHM Ene cr{Hre3 onyHyp. Brcvibacterium lactofer-
mentum, B.flavum Bacr.rrecrrfle 3 cyrxa ep3rrHAo 23 rlt qbrxHM
HJro 3,4-qnoxcn$eHrraraHuH (AOOA) cuHre3 onyHyp. AOOA
@epuenraep Bacr{recura rpaHc$opr*racuja joay r{Jro rnpoKarexuH
Bo [[poy3yM rypuycyHAaH Aa anbrHbrp.

[IrpoKaTex[rH + rupoy3yM TypEycy + t{H3_.-
3,4 -quoxcnseHulaaaxxu

Acnapaxnn rypuycy Psaudomonas rruHcJH Bo E. coli
6arrepnja.naprr repe$uHAoH rroxny MHrAapAa cr,rHre3 oaynyp. O,
ereao.nynuajan aMHH rypuynapn cbrpacHHa Aaxnn o.rrMaca Aa
Kynnn MlrrAapAa ucrehca;l e4utnf jejnnrn cenajecnn4e ruoKop
oBo3eAuqucn rurun ucrn$aAs eAHnHp.

Cenaje4e acrapaKrrH ryptuycy rpaxc$opr*lacuja jo.ny rae SyruaprypuycyHAaH xeHr,rm uctehca,n onyHyp. Bynyn y,ryH E. coli
6arrepujacun4ax aJrbrHaH acnapraia--eepr'lenrunqeH rcru$a4e
eAr.rJrrrp:

HOOC- CH= CH- COOH + NHe
Oyr"rap rypuycy

acnapra3a
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acflapax[IH

Jyxapuga KecroplrJroH aMlrH rypuynapAaH aJIaB.o Opynae

a*rrrn6rmn*op saBoAyxra aejcun, naonejcnH, tpuntoSaH ucteh-

CaJrH rrpocecJreprr hejara KerIupIlUIMLIrrtAerp. B. flavum rJlYKo3anbl

r',ryhur^e 14.5 i/ Jt, c"p*e ryp,yny r"ryhlrtqe uce 33 r/a usoaejcuH'

crrrrres eAu6 tonnaja 6wruP.
IrrcruAun Be rpIroH[H aMrrH Typluynapbl Corynobacterium

glutamicum, Bacillus subtilis, salmonella typhimurim 6axrepn-
jarapt tepe$uu4en cnnres onyxy6 rura uyhurllHAo roruIalrblnup'
Jlarus 6y rypruynapbrH r{blxbrMu a3 onAyry Y.{YE oHnapHH

rnxpo6no-rro*"- ylyrra aJIbIHMacbI heaa,'Iux ceHajeqe rer6nr
onylrMyp.

HYKJIEOTHAJIEPHH EI{OCHHTE3H

Alrun typtuynapbl Kr{MH HyKJreoruAnap qe hyuejpa4o cop6acr

re 6npreurr"ruur resujjorAe onYpnap. Er'rplaruunur halqa oHlap
npcujjer €r'IeMeHrJrepH oJIaH AHT ne PHT noanuep 3€HTIHpHHIH

repxu6uxu roruKtrJl eAl'Ipnop. Hyx.neotuAaop uypl.rH Bo IIHpI'IMHAI'IH

ecic.rrt ury6 aAeHr{H' clrro3uH Bo ypacun PHT-HraH; aAeH}rH

ryarr4H, crtosnn be tuuurt nce AHT-xun repxn6uHo Aaxl'InArrpnap'
Fryuejpene onax cep6ecr .HyKneoruArap juruum HyKneorllAnop

"ryn"i anaaxrlp. Eynnapun oKcopu r*rouo$oc$arnap (AMO, f!{O'
CM<D re c.) ruoKJrI{IrAo onypnap. Ke6enerurep4ex Penicillum
chrysogenium-yt I r rypy 6roxyr.necurrnH 0,65 Mr-HEr HyKneo-

rrrAJrop roruKrrJl eAup. Canditla gulliermondii hyvejpecrnqe
ecacgH [yprrH HyKJreorHAnapu Bo oHJIapHH TepoMonopnHo pacT

*earrrp.-Maja xe6eaex;roplrHrrH excepnjjerfiHAe 6arura MHKpoop-

raHlr3MJropo nuc6ereH ATO uoxly MrIrAapAa onyp.
Tertlo$na MHKpoopraHH3MnopAs HyKneorHAnopI'IH YMyMI'I MHr-

Aapbr Meso$unaepe Huc6ateu 3 ae$e '{oxAyp. Tepr'loSn,rnepqa

ryanrrn Bo oHyH TepaManapu, ueao@r,ra;rapAs Hco aAeHI'IH Ba oHyH

TOpOMOnOp[ troxnyr roIrrKHJI eAHp.

Mnxpo6 hyuejpecnn4e AHT Ba PHT-Huu 6uocunreguHAe
rrrurrrpaK eAgH qoxny MrrrAapAa raprranaHMa r"rohcy.nlapu-HyKneo-
rlrAnop Bo ocacnap BapAbIp. Muxpooprann3MnepAaH Penicillium
chrysogenium, Aspergillus pallidus se Can(lida utilis xe6o-
noKnopfi y3op]IHAo a[apHnaH reupy6enep KecropMl{rrrAnp KH,

hyuejpeae HyKneorI{AnopHH Mr{rAapu (cuHteau) oH.napnx 6euepu.n-

Mo ruoparrrn, xap6oH Bo a3or uen6ejr, MHHepan eneMeHTnop Bo

c. aM[JrnopAoH acblJlbl onapar AejnuIl'rp. Ee',gn auuH TypuryJlapbr

Bo BrrraMuHnop, MeceJIaH, hucrlrquH ne $o.n rypuycy [ypHH

fr '51F.."\. 7r, .- - .d ,-- '
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TopoMaJ'rapn 6wocnHTesuHr.rH ToH3r{MnHaa 6ejyx po,r ojHajup,rap.(Doa rypuycyny A,pallftlrrs xe6e,rejlr 6rian uyhura onaBo erAr{KAe
ryaHHqHH Ba oHyH TepaMoropuunn 6uocuHrein 40L aprbrp.

Hyxaeorra.qaep AT(D, Ko_eH3HM A, uyxrealr@ *o6ipr.rrinpr*r,
MocoJraH, @AA-nH repxn6lrHa 4r*rrirpr"p. Hyx.neoru4aepux
aJrbrHMacbrHbrH npaKTr,rKH eheruujjarr.r uriK Hea6eie Oy 

'ryfry"
MaIAoJropHH cr{HTesrrHAa oHJrapAaH ncrr.r$a4e, onyHMacbrAbrp. .(axeprapeQ4en, HyKneorr,rAJrep Bo oHJrapbrH 6np";o;--;;J;;;"p"
reparrnja4a Myannqa MarcoAuno rer6l,rr e1uJt:np.

- Cenajeqa Corynobacterium glutamicui 6axreprjacrrHqaH
S-unosun ra S-ryanm rypruyJrapbr aJrbrHbilp Kr{, Ovrr.ip 

"pru"uehcyJurapuHa xoru AaA BepMaK yr{yH anaBa eA1nup.
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OECI4JI VII

MIIKPOE nHnUAJIePr,I BO
IIOJII,IC AXAPI{AI EPHHI,IH A JIbIHM AC bI

NrINHAJIEPI,TH EHOCI{HTE3H

Jamapa Bo $nauxn-rur"rjenu xacconopn jara6anaep oJraH

MaAAonopo nunr{AJrop qejr,uup. Knrujenu rapxu6nHe xepe jarnap
rnncepuHrro jyxcexr'roaeKynny .qojr'ryu se Aojrraf,{r,tur jar rypuryrra-
pHrrbrH r"rypexxe6 eonplepn4up.

JlunuA.nep 6noaoxu aKTlrB MaAAenop cHpacHHa 4axu.n o.ny6
Mr{KpoopraHnar*r hyvejponopr{HAo ehrHjar rHAa MaAAocH rrroKJruHAo
(noco.ren, naaja xe6eaexlapunpe) Bo hyvejpeHu rourKuJr eAoH

KoMnoHeHrJropHH TopKH6nnAe (hyuejpe guuapun4a) ron aHbrp.
Byryn MHKpoopraHu3Mrrop 40%-a rEqap JrHnr{A cunre3 erMeK

ra6uaujjetnHa MaJrr{KArrpaap. JIunlrA cHHTe3 eqeu $eal r"rr.xpo6rapa
rrraja ne xuS xe6e.neKJropn, rulrx po6axrepnsp Ba xa pnuo6axrepnepuH
nyuajen4e;repu apacbrHAa pacr xonHHHp. Ee'au xapnno6axreplep
64%-e reAep ,HnHA cuHre3 eAr.rpJrap.

Murpoopraxu3Mnapr{H Jtutw4 oMoJroxor}rpMo xaccacuHrr ur[aqe
erMoK y.ryH "jar eMcnJrbr"HAau ncrr6a4a eI;l.nilp. Dy oMcaJI
xe6o.irar repa$uH.qan ucru$a4e onyHaH 100 r cy6crpara (xap6oH
r*ren6ejune) yjryH cuHre3 oryHaH jarux rparunapna MHrAapbrHbt
xscropr{p. Orucaa Ho3opu onapar 15 r-a 6epa6epnnp. Axrus
xe6e.nax;rep4e jar eucaln lS-r-a jaxr,rn olyp.

Eaxrepnja JrHnHAJreplr

Eaxtepnjaaap rcpe$nn4aH cr.rxTe3 oxyHaH r.nnnryop or:paS;ru
ejpeunrrr"firur BO oHJrapbrH rtlyxrenu$lnjx xecrepNnMxruAxp.

Ehrnjat Ma,uAacfl uraKnr{HAo 6axrepuja hyrrejpecur4a oH rtox
tecalyQ eAHnoH JTHnHA nonr.r-p-oxorjar rypurycyAyp. O, hyvejpa-
AaxrrJrH eHepKeTuK r'ly6agr.lae npocecnapuHAo 6ejyK pon ojxajnp.
Eyxapnor.napaaH $epr.nu 6axrepnja hyuejpag.rxge MyraSur 6ep-
MeHTJrep orMatrHrHH.qaE ,}ItlnrytepAaH rr4Aa MaAAecH KnMn ltc.TH-

6aAe eAunrrrup.
Jlunuqaap 6axrepnja hyrrejpecrxAa floJrucaxaprAnap Bo synan-

rap, hyuejpe Ar,rBapr,rHbrH KoM[oHeHTJropr{ oJrau MyKo[enrHAnoprrH
cHrHTe3H Ba MyxroJrn$ ar'rnn rypuynapuxmn hyvejpeja ,qauruu-
MacbrHAa Seal rnrurxpaK eAupnap. EaxreproJroxu Jrr,rnuAtrH ocac
huccoclr cnTonra3Marux ueu6paHAa ro[JraHMbrruAbrp. lpartlueH$n
6axtepuja"rrapun hyuejpa AHBapbrHAa Aa qoxry MHnAapAa nlrtA;rop
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jepaeruup. fpar'ruyc6ar 6axreprjanapHH TaqprA onyHMyru rrteu6pa-
HbrHbrH repxu6u 30/o tunut ae lSo/o 3yJraJrraH u6aper4np.

Eaxrepna.n ,unuAnop 3 rpyna 6eayHypaap:
l) $oc$oaunuArrap;
2) uurolnnHAnap;
3) ar,ruono.ruca xapnAnop.
Ooc$oauuuAnep 6axrepfian nuilv1ytH rrox hnccecunx TorrrKHJr

eAlrpnop. E. coli hyuejflecnr4s 5%, Mycobacterierceac Bo
C o r y n o b a c t e r i a c e a e @crure.nepu HuH Hyua jea4oJropr.rHAa uce 20 y" -e
r€Aop OocfurHnHA oryp. Ooc$oannrAnaps Qoc$arnr rypuynapu,
Ooc0arrlAn nrnucepuHJrap, Ax$oc6arrAr'lrr{cepHHJrep, $oc$arrlrArrJru-
rlo3lrrJrap, Soc$arnnu.neTaHoJraMuHnep, $oc$arr{Anncep[ursp aHA-
Anp.

(Doc$oannrqlap cHHre3eAoH ecac opraHlr3MJrep Bacterium,
Lactobactcrium, Micrococcus, Mycoboclerium, Corynobacte-
rium, Salmonella rrHHclH 6axrepujaaaplup.

Lnuxo.nnnuMap Bo Jrr{no[oJrr,rcaxapuAnep repxn6rx4e rrlgKop
oJIaH 6axrepuo;roxu nnnr,rAnapA[p. lluxoaunuArtepuH rapxu6n
rJryKo3a, raraKTo3a, MaHHo3a se 6aura uraKopnepAax u6aper oly6,
ocacoH Staphylococcus oltrelts, Bacillus megalcrium, pneumo-
cocclts, Micrococcus, Loctobucleriaceoe qnHcnopr.rHnH HyMajoH-
Aonopu repe$un4ex cr{HTe3 onyHyp.

JllrnonoaucaxapuAnap rpauuensn 6axrepuja.napuH hyvejpe
AI{BapHHHH repxn6unu roruKuJr eAr{p Ba Salmonellct, Escheri-
chia, Holobacterium \uncnr.r 6axrepujaaap rape$nrrAoH crrHrea
onyHyprap.

Maja xo6eJreKJrepuHr{H eMeJre
KeTlrpAHKJrepH JrHnHAJrep

Maja xe6_e;roKnoplr 6a xtepujaaap4aH Sepr.lr{ oJrapa r JrunuAnoprr
cuHre3 eAn6 hyqejpoas ron.najup, na3brM onAyrAa lrco rrro-
nurr.rcejapaap. Oaa.n nilnu\ cuHTe3eAoH r,raja xo6elaxaepurqon
Sctccharomyces cereviskte, Cantlida lropicales, C. albicans,
Rhodotorula glutaminzs uyhHr4e 27/"-a ft)Aop nunr{A ronaajup
nap. Eg'3[ aKTr{B rlrraMMJrap, MocoJroH, Rhodotorulrr rr,*rcrrrr,r,
nyr"rajauqanapu 47lo nrrrrr{A crrHre3 eAu6 rouajr,rp.nap.

JInnuA cHHTe3H erpaOlu raArHr eAllJrMuru 
-o6jex, 

Sctcchttro-
nt),ccs ccrevistae xe6eaajugup. Onyn hyuejpeo.urun rypy qo_
KrrcrHHH 70%-s rBAapr.rHH nuntrAnsp rotrrKuJr eqxp. Maja xeGlraiu
nunuAuHr.rH repru6u ecacoH $oc$o-rrnuugaep, Soc$oarr. ryp-y_
JrapH, fJr[KOJrHnHAJrOpr Tpr{rJ1}rcep}r.qnop, cTepor{Anop Bo eprocTc_
prrHAaH r6aperqnp. feiq erMaK JrasHM,qHp KH, uaja xe6eaejn
nu[rl.qnapu 6axrepral .nnnranepe snc6ere6 aa ejpexuaugurAup.
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KerS xe6olsxloplrHuH eMeJre
KeTr,rpAr{KJropH JrvIIHAJrop

Jlnnr,q cr{HTe3erMo xaccacn ocacoH Aspergillus, Pcnicilli.um,
Rhizoptts, Cunnighumella, Mucor, Allernori.ct, Rhizoctoniu,
Fusarium qHHcnapuHrrH HyuajauqonopuH,ua uyruahlr4o eAlrnMrnu-
Ar{p. Ey xe6e.nexaap4a runur crrHre3u 6axrepr.rja Bo lraja
xe6eaex.naplrua nlrc6araa Aaha a3 Tarrnr. oJryHMyruAyp. JIaxuu
oHnapbrH crrHTe3 erAlrKnapu JrlrnlrA.irap rapxrr6lrHa xepa 6axrcpuja
ne rnraja xe6eaaju JtktrtwE.jirapwlHAen (tepuenr'llrp.

Jlunn.q anMar Y.IYH npaKrtrKaAa Aspcrgillus, Pcnic'illittttt,
Rhizoptts, CunnighamcllelrvncreprrHrrH Hyuajau4a,replrHAatr uc-
rn$aqe eAr{Jrr{p. Aspergillus lcrrcus rt{Aa r"ryhnrlru4e 51"A,
Penicillium cruslosum 41,5o/", Cunningharnclla cl.eguns 49oA,
Fusarium sp, 50t/" JIlrnuA oMaJ.ra xorrrpHp. Jlrrnu4,reprtr clrHl'c-
3onyHMa MlrrAapbr Kap6oH uaH6ajnHqeH qox ScbrJrr>r,{rrp. Hoplutr'r
napa(rurqe 6euaplraeH xn(r xe6a.uajn rayxoaaAa lttKnrrr:t$ ..AeH
hyuejpeaape xuc6eraH rrox ,IHrrHA gMoJ'ro xorr,rpnp, JraKnlr nrrn]rAJrop
repxlr6lrH4exn jar rypuynapr,rHa, ja'Hu xej$ujjernHo xopa (lepr-
noHMr.rpnop.

Jarun xej$rajjerlr rrJ'rK Hes6aAe oHyH repxlr6ungaxrr jar
Typuvnapu u.na re'jux cAlrnup. Tepxu6unAaKu J'ruHor'r rypuryclrra
xepe xe6a.zex jarnr aejryH Ba KoraH jannapuH4au xejcfiujjeuu4rrp,
.rraKnH nau6ur jaru, coja, xyHe6axaH Ba rappr,rAanr,r jar.naltuu4lrrr
KCpil rarbrp.

Maja xe6enejn jaruH4a ga scjryn jaruua HHc6erarr ,4luroJ'l
Typurycy rroxAyp, JraKnH xlrcf xe6enejnunx jarmu4axrr J'lrlrro.rl
rypuycyHAan 3,2 4e$e a3Ahrp. OHa xepa 4e xn(r xo6eleju jarr,r
4aha jyrcex 6r.roaoxr @ea,rrrrrra MaJrrrKAr,rp. Tepxn6nHqe,qojrrryrl
jar rypurvaapblHblH NtrrrAapbt rtox oJrAH jar.nap hejnan Bo lrgcal(
opraHugMlr repe$un4eu qorfiH MaHvrMcoJ'ruHlrp, MyejjeH eArrJ,rrurrru-
AIrp Krr, hejnannapr,rH rHAacHHa rarbrr'raH jaraa 30-35o/o-4oH .rox
4ojr"ryur jar rypurycy oJrMaMaJ'rbrAr,rp. JarAa ,qojlrauuru jar ryprul,-
napbr Ha raAap qoxAypca, oHyH xejSnjjeru 6up o raAap jyxcexAup.
Maja xe6anejH janmHqa 55,7%, rrr(l xo6a,raju jarnuna lca 84,9%
4ojuanauu jar rypurynapbr BapAbrp.

, JAP TyPIXyJIAPITIHbIH I;I,IOCIIHTE3I{

MHxpo6 nunuAnopHHHH acac repxn6 hlrcce.napn jar rypury;ra-
pbrAr,rp KH, oHrap qaHJr br opraHn3MnapHH MaA,uonep r.,ry6aau.nocuHAa
eBe3onyHMa3 pon ojHajr,rp,rap. Eaxre puja Jr:anuAV 3aHuupulAo
Ctz - AsH Cza - a roAop xap6oH (C) arornry oaaH 4ojr,ryru na
Ctz - Aen Clg - e reqep qojr,laruorur jar rvprrryrapbr BapAbrp.
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lle4ser 7
Muxpoopranrr3MJropnn repe$un4en cnHre3oJryrraH jar

Jar rypury-
napH

KuuienN
6opinyay

Eax-
repuja

Mg:a
xgoo-
teju

Krfr*
xooe-
.neiu

Jlaypun

Mnpucrun

flaruurr.rH

Creapux

Apaxr,rqon

Eexex

Jluuroceplrx

MenraH

flaauuro-
/IefiH

flaaunr-
BAKCEH

Oneun

Cuc-naxcus

CH31CH2y1s- COOH

CH3(CH2)12- COOH

CH3(CH2)1a- COOH

CH3(CH)16- COOH

CH31CH2;16- COOH

CH31CH2y20- COOH

CH31CH2y22- COOH

CH31CH2126- COOH

CH3(CH2)a- CH= CH-

- (cHz)a- COOH

CH3(CH2)3- CH= CH-

- (cHz)+- cooH
CH3qCH2y7- CH= CH-

- (cHz)z- COOH

CH31CH215- CH= CH-

- (cHz)s- COOH

+

+

+

+

+

+

+

+

+

+

+

t
+

+

t

+

+

+

+

+

+

+

+

+

* Krrt! xe6e.nejn jar rypruynapr,rHr,lu repxrr6u raM ejpoull.trnrovlrrunrrp. J4r.
rypruyJrapbtHblH o:rMacbr "+", olrMaMacbr uya,rr MlrrAapl{a oJrMacbt ,,1,'

vrlxaporoplt flno KecTop[tnMhuArrp.

Maja xe6enajra rurnn4nHAo uco cto-clo, xu$ xo6enoKnop,rqo
ctc- czo rap6ox aroMv olan qojr',ryur ne qojMa^{brur jar rypruyrrpo,
olyp (veqnen 7). Jar rypruynapbr 3oHrrgpr,rHr.rH v3yHJryry oHnapbr
cr'rHre3eAoH rrlurpo6aapnrH 6euapu,ruo ilgpar{THHAOH acbrJrbr orapan
Aejuuup. Myhur4e qoxny xap6on Bo eHepxu rvreu6ejr,r onyrA:i,
JIAK}IH A3OT BO KYKYPANY MAAAONOP qATHIIIMAAbITAA MI{KPOOPTA-
Hn3MJrop zuxuua@ erMaAoH (.roxarruaAaH) xejlu lunuA 

-crrHTe3

eAr{pnop. lu4a r"ryhrrnxa 6xoruH BHTaMrdHu, Merr,ro,}rH, CepHH BO
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I
6arura aMI{H Typruyrapn oraBo erAHKAo nHrIHr cHHTe3H HoHHxrl

aprHp, herra oxyr 6socnnregu roH3HM eAHnI{p.
Jar rypmy.rapHHblH cHHTe3H reMneparypa raplun Aa haccac4up.

E. coli se Pseudomonas fluorescens 6axrepujanapblHbl al[arH
reMneparypAa jerurugnpArrx,qo 4ojnar',rurur jar rypmynapHHAaH
u6aper .ltrrnur cHHTe3 eAl,Ipnep. By aauan rcuKnonpo[an henrsnu
jar rypmyaapuHHH MrrrAapu a3anup. Teruuepatyp onrl'IMyMAaH

jyxapn - 48oC -je raa4upua4brrAa nHrI{AuH repxu6uuAe Aoiuauuur
jar rypruyrapbrnbrx MrIrAapH a3anhlp, 4ojt'lylu jan rypluy'napblnblH-
KbI IICS apTDilp.

JInnuA;Iep HHcaH I'LrAacH Bo hejaan jeuunun ocac repxu6
huccecunu romxldrl eAlrp. On'enonu jarlu ru,qalap xuun heu
hejnax, hou Ae 6nrxu MoHruoJIlI jaraap uctu$aAe eAHnI{p (qeAser

8).
rleAser 8

MyxmauS 6ntxra.nep Ba MLIKpoopraHH3MnepAo
-JIO

Jaraapnur JrlIHOJr, J[tHOrreH BA apaXr.rAO]I OBO3-

oayxuajan .qojuar'ruur jar rypuryaapuAb{p, je'un uncan ne hejnau
opraHrr3Mr rapeSnnqen crHTe3 onyHMypJrap ('.reAser 9). Orreun,
Jrr{HoJr, JrrrHoJIeH, apax}rAor{, nayp}rH, Ir-AeKaH Bo 6aurra jar
rypruynapH anru6axrepuaa xacceje MaJruK oay6 npaxtnKaAa KeHI{ru

rer5ur eAr{nnp.
Bup uox y3yH 3eHqrplu aojr'lar'lnur jar rypruynapbr hejnax se

rrHcaH opraHH3MnHr{H [HK]r[ra$nxa crnuyJIoeAHrII{ ro'clrp Kocro-
pup, MscanoH, oJreHH Typuycy 6raorus B[TaMuIru rnrtrx tuyc6er
to'clrpo MaJrr{K ony6 ony oBa3 eAnp. JyxceruoleKynny nHnHAJropmI
uoxy $ea;r Susnoaoxu te'cup xecropapoK uyxre;ru$ xacronrlKJlop
Bo xsprtoHxuH MyaJrHr.rocHHAa r'ryc6m pon ojuajuprap.
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JarlaDux MurAapblEnrxuaap
xyne6axaH'

nau6ur

coja

sejryu

raplhrAanbr

KATAH

6axrepuja

r"raja xe6eaejr

rud xe6eneis

24-38
23

20

s0

5

6

5-75
10-75
3-51



lloaser 9
Myxraau@ MoHrrroJrr nrfllrAnapAo enesoayuuajan

Jlunnq.rep aa jar rypuynapH hejnan.napnH MaAAorrop r'ry6aqlr-
Jrocr,rHo uyc6er re'clrp KocropMaKJro oHJ'rapblH r[AacbrHblH TopKH-
6uHe gaxra.r,qrlaap. Eyua Kepo Aa aJrbrHaH r'rr.lxpo6 3yrranbrHAa
nrrnr{AnapuH ne jar rypruynapbrHbrH oJ'rMacbr oHyH rr,rAa xej$ujje-
rnxu jyxcenAHp Bo $ajqarr,rruHbr aprbrpbrp

MnrpoopraHrr3Mnapr{H rypy qoKucr.rHrrH opra heca6,ra 40/.-n*r
nlrnnAnap ne jar rypruynapbr roruKuJr e4rp. Mnxpo6 6euepnaen
rut4a uyhurunr 4ejuurtrax,ra, qaha Aorpycy, unxpo6 hyvejpecnne
xap6ohuqpoKeHnap (ar ne$r, uapaSnn) BepMaKJra cuHre3 onynaH
JrLIII,rAUH repxu6uu4e 4ojrtlauuru jar rypury.napbrHbrH MHr.AapbrHbr

80%-e r{arAbrpMar MyMKyHAyp. Jyxcex xej$ujjare uaalrc 6e.ne
atfitil7.nap 6urxu jaraapunu oBa3 eArrpJrep. hasrrpaa .rrHnHAJrapuH
uuxpo6no.noxn ycyJrna a.rrbrHMacHHAa HopMan napa$uunepqar
6arura rr,ryxre.nu$ 6nrxu ryuraHTbrJrapblHAaH (xaproS Hr.uuacracbr,
Menacca se c.-AeH) r,rcrr,r$aqa eAWnHp.

NOJIHC AXAPI4AJIEPHH BHOCI{HTE3U

Enrrn re hejnax opraHH3MnHAo crrr{Te3 onyHaH non}rcaxapr4A-
nopAoH ceJrJryJro3a, heuuceaayao3a (Kc[raH), uuruacra Bo rJrrrKoKeH
har'lnja ue'.nyuqyp. OHaap4aH 6arura 6e'au xs6e.uoK Bo 6axrepu-
ja.nap ay1atuaat, MaHHaH, AeKcrpaH, KcaHTaH Bo c. KHMH
[paKTLrKaAa KeHlrru ror6nr onyHaH rronrrcaxap[Anop Aa craHTe3
eAr4pnap.

Mnxpo6 noJrr{caxaprrAJropr4Hr{H yMyMH Synro.rjacu - r,ry4a$ne
SyHxcrjacrr4np.

Muxpoopraru,r3MJrop repa$r.rx,qes cr,rHTe3oJryHaH rrroKoprap y,{
rpyna 6enyHypnep:

l) uoHocaxapuAnop - caAa rxaKopJ'rap;
2) orurocaxapnAJrep - rapxn6lru,qa 2-10 ntouocaxapuA o/raH

rueKapnap;
3) nolucaxapuAnop - ruyperxe6 uroKapnap.
Monocaxapuq.rrep repru6lruqaxn xap6oH aroMr{napbrHa Kepo

rpr.ro3a, Terpo3a, rreHTo3a, hexcoaa Bo Ae3oKcr.tuaxep,lepo ajpn-
nbrpJrap, oHnap Aa gs nen6aclrHAa anAosa Ba Kcro3a xuuu 2 H3olrcp
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Jar
ryp-

naM-
6rrr coja eejryu

SYHe-
oaxaH

raprbr-
,qanbl KATAH

Mr,rKpo-
opra-
HI,I3M

,IHHOJI

,II{HO-
JICH

40 49

l0

4 46 6l 16

52

15,4
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Sopuaaa oJrypnap. Mocenex: uryKo3a aJrAo3a, $pvxrosa uca Kero3a
IuoKopn oay6, hep nKrrcu hexcoga (6 xap6ou arorrrly) ruoKopnspa
AHAAHP:

o CHzOH
Ic-o
I

CHOH
I

CHOH
I

CHOH
I

CHzOH
xefosa (Opyxtosa)

H

I
CHzoH

an4a3a (rayxosa)

Muxpoopranu3Mnop yuyn $nsnoJroxu Ba rypynyu ueherAen
en sa.lr,t6 ruoKapnop hexcoaaaaplup.

MouocaxapuAnop Kpr.rcranuK poHxcr{3 cyAa tau he;raolArl Bo
rur{prrH AaAa MaJTHK MaAAenapAr,rp. .Il,eaoxcuruexopnop ocacorr
HyKner,rH Typuynapbr u-rre 6upneurMnur ruoKr{Jr,qe recagy$ onynarr
MoHocaxapr{AJrapArp. OlurocaxapnAnap Nxx jepe: horro- re herepo-
onrrocaxaprrAnepe 6enynypaep. Kap6ohuapar aaHrrupr4 6up ruu
MoHoruaKopnapAoH TerrrKuJr onyHMyru nonncaxapnA;lep holroolnro-
caxaplrAnep (uoce.nex, ManTo3a 2 rr,rorrexyl rryKo3aAaH TetuKtr.n
o.nyny6), rvryxreau$ MoHoruoKopAoH TaurKH.n onyHMyrunap rrco..
(uoceren, caxapo3a rnyKo3a ne SpyxroaaAaH ToruKr.rl o.nyur"ryru)
herepoolurocaxapuAnop aAnaHbrp. Tepxn6unqe 5 uououep olarr
ruoKopnopo caAe, 6-10 rtronouep onaHrapa r*aypexre6 orurocaxA-
puAnsp qeju.nup.

floancaxapuq.rep re6uarqs KeHlru jajulr,rrrru 6uonorulrepaap-
4up. Orurap cy4a hana oJraH Ba hal;r oanajaHnapa ajprur,rp.nap.
Cyaa hea;roaaHnapa hy,rejpaxapurrtl MaHHaHaapu, he;raoauajinaa-
pa rnr{Koxen Bo cennyJro3aHH M}rcan xgcrapMoK o.nap. flo.nucaxa-
puAnop ar paHKJrrr AaAcLilg Bo ujcns 6upaaurueropAr{p. Ee's}r
ronucaxapuAaep @excrpan) AauequK, Ar{Kopnopra (ay6asulan) luS
ruoKJrHHAo onypnap. Ejnu runnr,l MoHoMepnepqau n6aper onaHnapa
horrlouoar.rcaxaprrAJrep Be ja honouuxan.nap (rrlaca,ten, 

"i3axe6eneju uuxoxeHn), MyxraJrlr$ urnrrn MoHoMepAoH u6aper
onaHirapa r{ca hereponoancaxapHAnap Bo ja herepor.nuxaulap
(6axteplraa KcaHTaH, ruaja xe6eneju rpueaaun) aeju.rrrrp.
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Ilorr.rcaxapuryrep nejrpal, Typru Ba ocacnbr oJra 6unuptep,
Moco.rraH: HrrrlacTa, rJrnKoxeH, cennyJro3a anqar rryKoea4ax n6apet
o,ry6 HejrpaJ'r [oJrlrcaxapr{AJropArp. flnesNroxoxrapbrH aMona Korup-
AHKnopH nonHypoHrrAJropnH repxu6unqe ypoH ryprnycy onAyry
yrlyH Typluy, 6o'3u xe6aaex non[caxapl44rtopkr uca repru6I.rHAoKII
aMHH rpynyHa Kopo acacu xacco 4aurrrjnp.

flolncaxapuAnop yq roroJroxr rpyna 6eryHypnop: l) hyuej-
paAaxHnrr; 2) hyuejpaxapv\tu; re 3) hyuejpa AI{BapbI repxra6un4a
oJraHnap. hyuejpa AaxvrJtu noJrr,rcaxapl4AJlep hyuejpeqa hatr cep6ect,
herr.r 4e 6upaeurunu ruoKHnAo onypnap. Cep6ect ha.nAa oJraH

ruoKopJrap (uurxoxeH, rpaHyne3a, Hr{rxacTa) ehrujar MaAAocn
ponyHy ojHajup Bo r'ra3brM KoJIAHKAo hyuejpe repa@un4aH
MoHl{Mcarr.rHr.rp. hyvejpeAe 6upraruMurrr ruoKHJrAo oJIaH floJrrrcaxa-
p;rqnapo rJIr{Konporey,fiJtap, nenrIrAorJII{KaHrap, rnIrKo/IrI[I{Anop
arrAIr.rp, lauxonporeun Bo rrenrr{AouruKaHnapAa flonncaxaprA
3oHqnpH KoBaJreHT pa6ure vro gyrraJra, rlrnKoJrr,rnrAJrop Hcg
nnrrrAnop Bo 3ynannapa 6up,reruuuru nesujjarga onyp. Onaap
hyuejpeae aKrr.rBarop, uuKn6nrop, cra6Hrr43arop $yHxcujacn
4arurrjorp.nap. hyvejpe Ar.rBapr,rHAa jepaeuan MypelrH Bo xurflH
nonucaxapuAnapu onyn rvrehxe unujwant ro'Mr.rH eArrpnop. hyuejpe-
xapuqu non[caxapuArep (r,ruxaHnap, KpHeJraH) hyuejpeAoH xapnqa
u$pas onyHyp so 6e'eu ha,r,rapAa hyvejpeuu xapfiqAoH Karcy.{a
rrroKJrHHAo ehare eAupnop.

flpoxapuorJrapbrH eMeJre Kerr,rp.qr,rKJrep14
noJrr{caxapr,rAirep

Ilpoxapuoraapqa nonucaxapuAnapo hyuejpe AuBapHHhrH rop-
xu6ltrAa Aaha rrox pacr xoJrr.rHHp. By opraHu3MnepAo nonucaxa-
pnAnopr.rH rypnytuqa uyxre,rn(tnnjlr ox,raprrH hyuejpe Ar{Baphr r.r/ro

cux enar€AapAbrp. Texartrya npocecu Herr.rr.rocuHAo npoKapr4or 86
eyKapnornapAa hyuejpe Ar{Bapbl atuarbrAaKbr ap,ubrr.{brrrbrr y3po
4ejururrar.rru4up: ru.na$cnrs (loprnra,rap --> MypeHH KapKacr{ o,rralr
rrr.na(r.nu $opr'ranap --> caAo nor[caxaplrAnopAaH rr6aper. ru,ra$a
MaJTHK (lopr'laaap --> rn.na$crrs (ropr',ra.nap.

flpoxapnouap apxeo6aKrepnap, <poro6axrepnap Ba cxoro6ax-
repnope 6eryxyplep. Apxeo6axrepJrop r.lox caAa hy.rejpa rypyny-
ruyHa ManrrK MuKpoopraHu3MJrapAlrp. Ox,rapa MeraH oMaJ'raKarxpoH
6arrepujalap, ha.noSu;r, reprlroacuAo$r.r.n 6ax.repnjalap alr44rrp. Ey
opraHir3MJropAo Mypel.rH KapKacbt aBo3r4He caAs nonltcllxitpuft'rapo
pacT xaJrr.rHr.rp.

Ooro6axrepnop HrropucnHAo qoxry nonrrcaxaprA oMano xorll-
paHrap oraxo6axrepnopAlrp (se ja xej-jaruu,r jocynaap). Ey
NtllKpoopraHrr3Mnop uox Baxr xafrnrriai.r no_[,1ci!xilprq cc,rujrt n,ro
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eprYnMyrll oJtypJlap. hy,rejpennx rypy KYrrloct{HI{H 401"-ntr
rronHcaxapu ceaujr roruxHn eAup.

Cuano6axrepnop HoB repxu6nr,qeH acbIJIH ulapar r"ryxteln$
MrrAapAa, MocoJIeH, Spirulina sr). l2-17"/o, Agmenellum qua'
lruplicatum 74"/"-o ftrAop nonxcilxapuA oMoro Korltpupnop.

Acetobacter xylinum crpKe rypuycy 6axrepnjacr,lHtlH Karcy-
nacH cqrnyno3aAaH TeuKHl onyrMyru.uyp ne 6axreplrjaaap apa-
cHHAa ceJrnyno3a gMaJrexarnpou jexaue MlrKpoopraHlr3MAup.

flneauoxox.rap (Diltlococ:ctts pncumoniae, Pneum<tcocctts
lanccolatus) uypexxe6 no;rlrcilxApuAJlop cnHre3 cAu6 o3nopl.rHu
Kaflcyna HJro ehare eAupnop. Kancyna ronrcaxapuAnapnHr.r
uyxreluS rpauuen6u 6arreprjanap Aa cuHTe3 eAnpnop.

Azotobacter vinelandi, Pseudomonas aeruginosa 6axrepxja:la-
pH KYDrH rrnrAabAa aJTKHH Typurycy, AeKcrpaH, eaHs;ro, KcaHTaH

Bs KypAJraH non[caxapHAnapHHH clrHTe3 eae 6xanpaep. A;rxrH
rypuycyHy 6e'su jocyx.nap Aa oMons xorrprpnep. AEIU-aa cexajc
uurjacunqa olry Macrxylis pyrifcra, Laminaria sp., Ascolthyllum
sp. jtrcynaapHHAax anHpnap.

Canpo@nr r'ruxpo6aapaau Lcuconostac mescnlcroide s, L
dexlranicum qoxny MilrAapAa AeKcrapH clrHTe3 eAlrpnep. ll,cxcrpa-
nu Betacoccus arabinosecctts, Bctcrbaclcrium vermiforntg, Slrcp-
tococcus mulans 6axrepnjalapH Aa crnre3 eAnpnop. Jl,ercrpan
xurrrjeBrr repxn6nne xepe HHuragra Ro AeKcrpnHo jaxufi noJrlca-
xapuAAHp.

Onronaroxen 6axrepnja Xanthomonas campcslris xcjnn
MrrAapAa KcaHraH crHre3 e4up. Ey 6axrepnjaqax AEIII, Idnxtur-
rspo Be @paxcaaa KcaHTaH anHHHp. Texvo @panca4a lurAe 3
MHH mH KcaHraH ucrehcaa oayxyp. X. phescoli, X. juglcurdis
HeBnoplr Ao Kf,qHTaH crrHTe3 e4e 6uanp;rep.

Fpaur'ren$n Alcaligencs faccalis 6arrepujacu KypAnan nonu-
caxapl{Ar{Hr{ cHHTe3 eyup. Azotobacter vinclandi ne ltscudot,tottos
aeruginosa hyuejpa xapurrn uypexxe6 Kancyna noJrucaxaprrArr or,lau
anxHHarnapH cHHTe3 eAHpJrop.

3an$lo norrcaxapuAr{ Hce Erwinta thahitica 6axrcplrjucr,r
repe$ux4en cr.rHre3 onyHyp. Ker jyupycy 6axrcpNj:raapr,r (R/riz-
obiuml nonuypoHuA 3oHq[pnopHHAoH n6aper noJlncaxflprrAnop
(.[HTe3 eAr{pngp.

Eyxapnor MHKpoopraHnsMJrepurr
noJrHcaxapHAJrepH

Ceruy.noaa scacoH excep xe6e.noKnopnn hyuejpe AuBapHHAu
jeprremnp. @nxouucer.nepr,ttr hyucjpa ArrBapHHAa ccnnyno31 rrox
Baxr xlrrnuJro 6npanx4a onyp. Mucor, Rhizoptts lr6'ru4urr
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xe6a;rexaeplrHAs r{co aHqar 4S%-e re.rlap xHT}rHe recagy$ eAHnHp.
Ernp qox aJrH xe6eaex.nap 4a (Aspcigillus flavus,' ). 

'niger,

Candida albicans, C.tropicales, penicillium notctt:um, Net,o-
spora crassa) xlrrrrH cuHTe3 eAr{pnap. Agaricus campesrris,
Armillaria mellea, Bolctus_ eclutlis, Cryptococcus s/r., icltisop_
hyllum commune KrrMr.r flasu$uJru so Alternctria kikuchiana,
clodosporium filvum Be c. Harauau xe6eaaKnop xHTrrH oMo.rra
xarlrprrpnop. Ee'ell xe5eaax.nep xlrrlrH]rrr A[raceruJrnoruMHru 6opua_
CH OJIAH XHTOSAHH CHHTC3 CAI{PNOP. Xr,rUrH BO XI{TO3AH AEIII NE
Janonuja4a caHajeAe Aspergillus niger, Mucor rouxii, phycotrtyces
blakeslleanus xe6eaexraprrHAaH an'Hbrp. A. niger xHrrHAaH 6arura
HlrxepaH Bo rnyKaH Aa c[HTe3 eAr{p.

Iayxosa Bo MaJraH TypuycyHAan n6apar o.naa hyvejpoxaprqlr
[onnrnyKo3aH [oJr]rcaxapuAu Penicillium luleum Heny rapeSmri_
AeH cr{HTe3 e4unnp. Eaurra p.charlesii HeBy MaHuoKapno3a Bo
ranaKToKapnoganH, P.varians rlca Bapr{aHoBaHH cr{HTe3 eArrp.

Mannan [onHcaxapuA[ scacoH saccharomyces cerevisicti xe-
6eaaju re@un4ex crrHTe3 onyHyp Ba hyuejpeHn x:lncyn:l
IuoKJrrrHIa ehare e4up. EyHa r(aucyna nonucaxapr{Au qe 4cju.nnp.
_ _ 

Cr.neporayKan Aa xarcyna ronrcaxapuAu oay6 rejpn-r"ryejjatr
Sclerotium glucanicum xe6e.nejr.r repa$m4au cr{Hre3 cArrnup no
AEIII-4a roJrr{TpoH aAnt lrno ceHaje4e ncrehcaa onyHyp.

floancaxapn4 crrHTe3 eTMoK qaharnxe xepa uaja xe6elax-
nopHHr{H l0o/"-n, ArrKsp xe6e;rex;repuH r{ce uox uy3'l.r 6up hrrccecu
ejpeHrar.runrAup.

Ay6aen4an Aureobasidium pullulans u1ruAau 6asuAunu xo6a-
raju rapeSHHAeH cuHTe3 oryHyp. Pycrja4a Kpaurojapcx tmffin
npenapar4ap 3aBoAyHAa ay6asu4auus uctehca.nnr rer6Nn onyHMylu-
Ayp. A. pullulans ejun sauauAa nynnynaH roJrrrcaxapuAlrnlr Ao
crrnTe3 eAHp. Janounjaqa 6y xe6eaex4aH corraje iilrrjacr,rH4ir
nyJr.nynaH lrcrehcaa e4uJtlap-

Eup uox hyuejpexapnur rfnsuo.no>ru $eaa nonrrcaxap]rArap
a;lla 6asu4unu xe6eaex.nep repaSnu4aH crrHre3 onyHyp. Ei,
xe6enex;rep4eH aJrbrHaH [onucaxapuAnep 6aAxacc"r, rurr-rurepr,r,
l.rHxnura$una uex$n ro'cup Kocropnpnep. Mecoaarr, Coriolus
versicolor-yn cHHTes er4r.rju Kapr.roJraH, I*nlinus ctlotlcs-Aat
aJrbrHaH JTeHTHHaH, shizqphyllurn commune-AaH cnHTc3oJlyHaH
urns@u;rlaH rroJr[caxapuAnopfl Janonnjaaa npenapar]rB ruoK]urAo.
ucrehcaa onyHyp Ba xoprraHx xecre;rnjuxe rapubr ruyannqoAo
ror6ur eAr{n[p.

fypyayruua JreHTr{HaHa jaxurH oaau r,xlrMaH floJrrc:lxilprA*
Poria coccus FoB xeSeaajn repa$uH4aH cr{HTe3 onyHyp.
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MuxPo6 noJrI'IcaxaPlrAlIH[IH
6uocnnrea jo-nrtaPrt

Murpoopraalr3MJ'Iop tape$un4eH cnHre3 onyHaH nonrrcaxapllA-

nop rrKrrHr.In Aapaqan[ t'reta6-o,rrtnapa aI.rA oly6, a4aran hyuejpe-

nuu ajpuar"raa reprlr6 huccecunu raIuKlrJI eAr{pnap'

houononucaxapl'IAJlopna arcepujjeruHuH 6uocuureslr YqYH cne-

cnsux cy6crpar (r',ronortlep) ra'ne6 o-nynyp Bo cllHre3 upocecl4H'uo

6up $epruen'r ne ja cage $epr'leHT KoMIUIeKcI'r ulrrrllpaK eAup'

FrereponoancaxapuAnop Hco r"rurpo6 hyuejpeo'r tepe$unqeH

,"rrra.rrrrreH hep harc* cy6crpar4an aMa'IIg Konup ne 6uocuxrea

flpocecll rrlyperxe6 (teprueHr KoM[JreKcJIopHHHH LIluTIIpaKbI vutg

xeAup.
houono.nucaxapHAJ'IopI4n 6uoclrsrea jo,ry tlox ca,qa Bo rblca

oJIAyry Y'IYH hyuejpaxapu''ru $eplreHuepuu ulur[paKH ]IJra

hyuejpenan xapuqAa Aa cnHre3 onyHyp. Exgono'nucaxapuAnop

tt yriip"*aprrr) rc" aAoreH hyuejpa Aaxr{JII{HAa cI'IHre3 o;Iyny6

*up""" uspas eAunlrp' hyuejpe xapllqll noJlucaxapuA'repa helu

Kaflcyna noJrr4caxapr{4u, her"r Aa he,raolaH eclrJl eK3o[oJl[caxapl{A-
Jrop ar{AALrp. ExeonoancaxaplrAnapuH aJrbrHMa rexnoloxujacH caAa

re- cep$aau oJIAyry Yr{YH oHnap 6ejyx npaxrnru ehennjjer xec6

eAr{pJrap. hot'lono,rucaxaplrAnop aIuaFbIAaKbI YMyMI'r cxeM Y3po
cHHre3 oJlyHypnap:

M-O-A + (M---o)* Oepr"reHr, (M---o)x+r + A

M - uonocaxapxA sahuAu;
.( - rejpu-uoJlllMep AoHopy - eHepxu na ja elextpon r"ren6ajrl

(uupo$oc$at, Y.I[@, uaxop);
"- O -" - e$up pa6rreor;
X - uoaexynyH MI{rAapbI.

.[,excrpan Bo reBaH cHHTe3HHAa MoHolr{ep KrIMI{ caxapo3aAaH

uc'u.rSaqe eALrJ'II{p. Caxaposaur,rH napqa,'IaHMacbIHAaH aJIbIHaH

rnyKo3a AeKcrpaHr,rH, spyrtosa Hco J'IeBaHbIn 6uocHHreguHH'ro'MnH
eAIrp:

AeKCTpaH
(uyxoea)x AeKcrpaH

caxapo3a

JICBAH
($pyxrosa)x ,reBaH

caxapo3a

(caxaposa)x
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flo.nncaxapulJrepr.rH rer6uru
- cunrego-uynan hap 6up r*.rr.rxpo6 noJrrlcaxap[AuHrrH [paKTr.rKr{eher'lujjeru oHyH $nauru -ne xlrlrjenlr xacconopll (eayayjy,

urrruMocr{, r'lyejjen xnujena 6r.rpaeruueaapna peaKcr.rjaja xrpllecn)
HJro chrx 6ar.nu4up.

A.nxnn ryprfiycy, AeKcTpaH, KcaHTaH, Kyp;qraH, jejr.rHru ceHaje_
clrHAo, AeKcrpaH se xo6eaexrepAoH aJrbrHarr 6yryn .arrca*apr+rr"p
yy!6rc, r'reraanypxr.rja ceHajecnnqe, *.r" 

"r"reKorrrpoH aKeHTKlrMr{ HyBo janauaraapux4a, neer canajecnnqe ue6" .i"r*rrorrro,
apTblpMar yqyu, peHTKeH Bo $oroeacueHTJropr{H ncrehcaarrH4a
xeHrrr[ rgr6nr e\lz'Jrup.

Agu-ycyaaa ne$runrxapMa 3aMaHbr He$ruH 40_SO%_u jararqa
lanblp. Mnxpo6uoaox[ ycynna neer rrbrxbrMbrHbrH aprbrpbrrMacbrhou Ae Mr{Kpoopra,rr3MJropr{H oMana KarrdpA,r(nopu nonrrcaxaprrA-
nepAeH acbrnbrAbrp. By cah6qe [oJ,rucaxapnAnopAaH ,crr6ag"
oJryHMacbr oHJrapbrH aurarbrAaKbt xaccoJrapH r,rJro aJraroAapAbrp:1) cyJry r,rehcyaaapn jyxcex urryiy ory6 ,e-[r-'Tu]rrp,
MOCgMenop[Hr.r TyTaH XeJr OMOJTA xoTr,rpMupJrop;

2) rr.rujonu Be TepMr.rK rreherqar y3yH MyAAor cra6u,u1rx
KecrapHpnsp;

3) ururuue ra6ut:rr.jjeruHo MaJrr.rK oay6 ncer4on,rracrr{KAuprop,je'Hn cerhn xopxr.r,n,K-o.nau uyhrlr4a e3JryJryK a3a.rrbrp, xopKHHJrr.rK
oJrMaAbrura ,nco rrr,ruMo sa 6arura xacconap jeHu.qaH 6apna-cgu,rnp;4) noaucaxap,Anopr.rH aJrr,r,Macbr rrr.6"""r r;dA;;r-i"rro.Ey ueherge qaha _celrepaJfircr KcaHraHAbrp. KcaHtau sanoAuurjacun4a AEIII se Opancaqa ucrehcar oryryp. O"qar, .yJyru_pbIH ra3brJrMacbrHAa cyprKy MareplraJ,rbr rlrlrn ncrlrSnE" 

"qrirrp.ABIII-4a nonucaxapflAJropnH rar6nrra cajeclrHge hap xyn 55_99 re.nana ne$r unxaprrrrrrp. Texqe l9g0_qnr nra" 6ypuao abOO 
"KcaHTaH r.rcrehca,r eAHnMHuAr.lp,

Jejunru ceuajecun4e ncru$a4e o,rryHaH nonucaxapHAnopAaH
AEKCTPAH rAH IJIA3MACbIH'IH OBO3CAI,IqITCH rNUrr rEr6NI'CAIINHP.

flyaayaangau Janonuja4a ru4a rvrahcynnapbr yuyH r"ry4arpr,reepryjy xulrr.r ncrrsaAa eAunup.
flo.nucaxapuAnop, coycnapa, xeaejo, qon4ypuaja, KpeMnapa

IUI{rrrAHpr{q}r se cra6,raourAnpnq, aM,rr,r KHMH oJraBo cAlrJr,p BaKoHcepBaTop xnuu nahprr3 rnAaJrapbrHbrH TapKu6lrue ao*rrr4rp..(excrpan, KcaHTaH Ba c. roJrucaxap[A,,rapAaH hr.r4poSr.ra(cyuexen) MagaJrop xwv.u ru66u Ba KocMerHK Ma3J,rap, KpervrJ.rop,
IIaCTaJIaptrH aJrbrHMaCHHAA,,AoprlrilH tso KOcrlrCTH* an,yraHjrrOpiln
hasup,raulracbrHAa eMynraTop se cra6rr,ln3arop KlrMlr; Ke3,,roppa_hujjecun^e ucru$aqe eAHnoH uradxtao hr4po(lrr.n ;;Jo;;r,;;;"r,
ha3up,ranlracu, AopMaH Ba KocMerlrK MaAAonapo AeroxcrrKarop

99



a

Kr,rM[l oJraBa onyHMacbIHAa, 6a'3u xacroJInKJIopr'IH MYan[qacI'IHAa

AopMaH Bac[TocH xulrlt nctrn$aAa eAHnI{p.

.I[excrpaH ra cep6ect huqpoxcul rpyny onaH Arrxop rroJlrrca-

xapuAnsp heaa oauajaH MeTaJIJIbI 6npaeruueaap oMaJIo xornpnpnop
xu, 6y Aa MeraJlJraprrH ueh.nynJlapAaH ToMH3JroHMacil Be aJIbrH-

MACbIHA IIOX KEMAK CAUP.

flo.rr.rcaxapug.rlap xeJle oMoJlaxorl{paH aMHJI KuMr{ HYBo

peaKTopnapuu4a jauauar oBa3HHo Bo xoJIHreJIopuH aJIbIHMacHHAa

KeHlru racru$a,qe eAlrJII{p.
Mnxpo6 roJrrrcaxapuAnopl{HAoH Sororpa0nja4a najouxa oMsra-

Kerlrpurdr,rcu, jyjyqy MaAAeJIopHH KoMToHeHTI{ KHM}r' cyjyH Aypy-
,aruA[,rpbrJrMacbr, cyH'n nr$;lep urcrehcaJlbl Bo c.-Ae nctusaAa
e\vnvp.

ABIII a;ruunopl,I MI,IKpoopraHrr3MJIop BaclIrocHJ'Ie ra6un KayqyK

anMar upo6reuu y3opHHAa lrru,rejr,lplap. Ey npo6neMx KayqyK
aMoJraKerlrpeH 6r.rtrunun AHT SparrtleHrnnu E. coli re r*laja

xe6e.najra hyuejpacu .[HT-cNHa KeH ruyhan4ucaxju Ycyny HJlo
"THKMaKJIo" hel.rl err'rax o.nap.
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OECI,IN VIII

BPITAMIIHJIAP BO BIITAMI{HJII4 IIPETIAPATJIAPbIH
AJIbIHMA EI{OTEXHOJIOKIIJACbI

Te6nerqe Br,rraMr,rHJrop[ acacoH 6wrxu Ba MrrKpoopraHu3Mnap
crrHTe3 erMoK ra6n.rnjjaruna Manr,rKAupnop. Ey xacie MlKpo_
opraHu3MJrop apacblHAa Aaha xeHuru jajr,rarrlr,rru4up. Arucau Ba
hejnaruap uco aAoraH BlrraMr{HJropu haiup ruAanapAaH anbrpnap.
hejranaap 6a'su BnraMr{HJropJro ue,4a-6irupca. ircr"rrepuHAo
@ea.rrr.rjjet KocrepaH uuxpo6aap BacnrocuJre ii'uus ory"yprrp.

hejar yuyu sa',rn6 oJraH MaAAeJrapu rrJrK lese lgg-l-", ,rl,
p_yc anr.rMn JIyHun xeurS erMrrr[, coHpaJrap nce flo.nura arilMfi
@ynr 6y MaAAanopo Br{TaMHH ("hejar arrrrt') aAbrr{br BepMr.rrrrarrp.
E;r4u veharqen 6y aA esyHy AorpynrMaca Aa (nuraulrHaepuH
qoxyHAa aMnH rpyny joxqyp) uHquja r€Aap s3 eherunjjarr.trn
HTr,rpMaMr.rrrlAr{p.

Blrralruruep opraHr,r3MAa a[rarbrAaKbr SyHxcujaaapnr 4arurrjup_
nap:

l) raraanrnx re ja xo$epr,leHr Syuxcuja;2) aH'ruuyraxeH $yHxclrja;
3) rejpn-ro$epr,.ren'r $ynxcnja.
Buraurulap 6up uox rpeprrrenrnapraH xo$eplaenraepn ony6,

nyxre.nr,r$ peaxclrja.napbrH KeArrrxuHAo r,rrrrrHpaK eAr{pnop xu,-6y
Aa oHnapbrH KaraJrr{rrrK $ynxcr.ljacunrr uyejjaH eArrp. fejpr.r_
xo$epueHr Synxcnja Lrco BrrraMrrHnapuH 6uo--qox ,'yrarrap ,"
HyKneuH Typluynapb[ Cr,rHTe3uHHH TOH3HM OJryHMaCbr, rrlyxre.uu$
Malu{anopr{H hyuejpeja ilaxvn oJ,rMacbrHAa 6ejyx poa ojHar,.ri.nu4np.
Eo'3r.r nlrtaunHnap (nuraur.tr C, a-roxo$epon, B-KaporHH) rraH,lH_
rap 

- 
yrryH aHTr.rMyraKeu $ynxcnja 4arurrjup;rap.

Muxpoopraxr,rsMnop repe$uH4eu rrrirrr.rrap HKH: rraccr.rB Ba
axtur jo.raa oMoJro Konlrp. flaccprs jo,r r"rnxpo6aapuH ropnar Bo cy
henae;repr.r, r,rHcaH ne hejrannapr,rH ue'4e-6irrrpc.rr arar"*r"prr4"
BHTAMHIUIOP CI,IHTC3 ETMOJIOPI,IAI{P. BYXYTUTA JATTAUTU ,{OXIY MI,IIAAPAA
BlrraMlrlulop r'lnxpo6 hyuejpacuHuH aBr0Jpr3rr HorHrdocr.rHAo erpa$
uyhnrc jajr.rrup. Axrus jo,r nce BuTaMr.rrflepnn aa6oparopnja ne
3aBogapAa uyajjen Morrega aJ,rbrHMacr,rAbrp. By ha4qa *ycyc,
ruopaHT japarrrrar Bo MyraHT (npr*ra,rap aJrMaryra rur,rxpoS.naprr qoxny
Mr'rrAapAa Br.rralvlr{H cHHTe3 eT}'reje "r',rev6yp" eArrpnop. Mehs ona xepe
4e 6ene Br{TaMI,rH cr,rHTe3uHa aKTrrB cHHTes 4ejr,urup.

Muxpoopraxn3Mnop ra6nn hita4a wrraMHHnap[ aMrrH Typruy_
Jlapbr, aHr r6uornx se c. N{era6oJrr{rnopa urrc6ereH 1000 l#e as
cLIHre3 eArrpnop. .Il,er"rex oJrap Klr, rrllrxpo6 hyuejpecn ropa$un4eH
Br'rraMHHJrepr.rH crrHTe3[ Mr.rHop (erara ne ja rejpu-acac) cuHre3
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KarerpprrjacbrHa Aaxr.rr oJrapar oHyH hojaT sea,rnjjeruxrlH MYTJ'IOr

uehcyay cajbl'IMblp. Jla6opa'ropuja urepanurHAe MrrKpo6 hyuejpe-

cr,rHAoH qoxny MHrAapAa BITTaMHH aJ'IbIHMacbI' lrrtK nen6eAe,

BlrraMHH cHHTe3I,I terrgrrtnrrrt runxpo6 hyuejpecu yuyn Safia'nH-
FbrHbIH no3yJlMacbl heca6r,rHa 6aura xelnp

Buraruu.rrap 2 6ejyr rpyra 6eJIYHYpnapr 1) cyqa ss 2) jarna

hela olaH.naP.

CYAA hOJIJIOJIAH B}ITAMI,IHJIEPHH AJII,IHMACbI

Cyaa heaaoaaH rnrauun,repe B rpyny BlrraMlnnop[: Br

(rnauun), Bz (pu6oOnanltr), 83 (nasroreH rypurycy), 85 (nuacnn

HiNOCH CI{
qNocHrc

lNocH cil,

HNOCH2CH?

I

CH,
l'
f*",
o
Io-P-o

CONH e

\
N

I -cH r

coNHr.
Hac

H,C

N

CH

3

:]

cHzcoNH,,
CH 33

N

C}I l

o

H

Ho-rh o

IIIexxa 19, Ko6a,ranrrrr (gnrar.lun Bl2
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Bo PP), B o (nr.rpunoxcnn), B s (Ooa rypuycy), Btz (ro6anaruun),
B z (6uornH), nnraur.ur C (acxop6r.rH rypuycy) ne nurauun p
(pyruH) arrAAHp. B rpyny BuraMr,rHJropu rrryxrean$ SepneHrarnn
peaxcuja.napqa xo$eprurenr Syuxclrjacu 4aurujrrp,rap, ja'nlr ano-
Sepuenrae 6upaeruu6 rau Sean @eprtrenr oMoJro xarr.rpupnap.

Br,rraurnH Bn
Bnrauun Btz se ja xo6aaartluH MopKo3unge ro6aar (Co) o.rran

r'rypexxe6 rypynymny y3BH MaAAo4i,rp (uraxr.ur 19).
Onyu nncan opraHr{3MHHAa qarbrrlMaMacbr HorrrrrocnHAe hyuej-

peqe AHT-nun 6r.rocunre3 MexaHr.r3Mr.r no3ynyp Bo "nepHr.rrcrrog
aHer"rnja" xacreaujr.r japanrrp. XecTeaujr.rH MyanHqocr yqyH AapMaH
oaan Bt2 Br{TaMHHH 1947-,aH r{.rrAa rapaqujep4eu aJrbrHMbrrrrAbrp,
XecrenrjuH MyaJ'ruqacu MorcoAuJra hep xyH reaa6 o,rynau l-2 r,lxr
BHraMrrH aJrMar yuyu 120-240 r rapauujap4eH ucru$a4e onyHMa-
nbrAbrp.

Ko6aaar"ruu 1962-qn un4e K.EepuHrayp, JI.Cuur, A.{oHcoH
repe$uH4eH xurrljenu jo;r;la cnnre3 onyurMyuAyp. Jlaxnu xnujanr,r
cI{HTe3 flpocecr,r 37 ruephe.na4en lr6aper oay6, r"rypexxe6,rr.rjlrHe
Kepa npaKTuxaqa r.er6ur cahocu rana 6r.r;rMaMrrruAup. Bt2 nura-
MHHr{Ho hejnax roxyMJrapr,rHAa (oH uox rapaulrjep4e) ne Mr{Kpoop-
raHLr3MnopAo recagy@ oJryHyp. Br.rrxuaep4eH aHr.raF xex jyrrlpycy
6axrepuja;rapbr r{Jra cr.rn6r.rog heja.r cypeH naxnarbrpAa ro6araruun
cl,rHre3 onyHyp xu, 6y.4a 6arcrepujaaapuH heca6r,rHa MyMKyHAyp.

Omaalap Ko6anaMr.rHHH aHqar 6axrepuja.rrap repe$r.tr4eu
cuure3 onynAyry xyMaH eAHnHpAr.r. JIaxlrH coHpaJrap uyejjex
eAr{nAH xu, By2 Br{TaMrrHu 6up uox uaja re xuS xo6e,reKJropu
repe$un4eu Ao cr.rHre3 onyHyp.

CeHaje r*rurjacr,ruqa Ko6anaMr.{H a,rrMar yuyu Aerobacter aero-
genes, Agrobacterium rotliobacter, Rhizobium meliloti, Bctcillus
megaterium, B, circulans, B. coagulans, Butyrigaglarirm
rettgeri, Flavobacteriurn tlvorans, Micromonosporo purpureee,
M. f uscct, Pseudomonas denitrificans KynrypaJ'rapr,r rexau$
onyHMyurAyp. Eynaapr,rH ercepnjjerlr lZ-20 vrr/tr Ko6araMEH
cr.rHre3 eAr{pnop. streptomyces olivaceus te propionobocterium
freudenreicftl nen.rrepuxun 6e'su rrrraMMJrapbr 58 ur/,r Br{TaMr4H
aMoJro Korrrpupnop. Buocltrre3 flpocecrrHAe 6y r,.rlxpoopraHn3Mnop
ruoKopnopAaH rr{Aa ruran6aju Kr{Mrr ucru$a4e eAr.rpnop. Jlarnn
ceHajega ruAa yr{yH jajapau xaMMannapAau ucrlr$a4o eAHJrMacr{
uerce4eyjryH oJrMaAbrrbrHAaH 6y xy,rrypaJrap npaKrr{xaAa rar6lrr
onyHMyp. CaHajeqe MerHJr cnHprH (ueraHon), [po[aHAHoJ'r Bo
rJILICepHH KIIMI{ MaAAAJTOpH r'lenururCajH6 xO6a.rrartfl.ru Cr,rHTe3CAAH
Ml{KpoopraHl{3Mnop urunaAui.:tr4p, Mocoi'roH: Pscttdornonas sp. AM
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- ,l ueranoaAa 6urepex 156 uxr/;r, Microcyclus evurneus ncg
102 vircr/t BHraMrH cuHre3 eAl{pnop.

hasup4a cenaje4a xo6aaauun unxpo6uoloxl{ cuHre3 joly rure
6axreprjaaap4an anDrHHp. To6a6etne umu$aae eAruIoH reMrrg
(xpucraanx) B12 npenaparbr rporroH Typltrycy rbrqrnpMa rgpoAon
Propionobacterium freudenreichii 6axrepnjacbrrlraH a;ruxup. Ey
rpauuyc6er 6axrepuja;rap hepexarcrr3, cropcy3 ruca qouep o.ny6
anaepo6 ruopaurAa JraKTo3a, cyA Typuycy, cyA venhepu, DIuceprIH,
MeJracca, KclrJro3a, AeKcrpaH, Hr,rluacra xurnru cy6crparnapu Mo-
nur"rcejepex xo6aaauun cHHTe3 eAupnop.

Ko6aaar"ruxrrH aJrbrHMa rexno.noxujacu aluafiilAaxu uephaae-
nopAaH n6apar4up:.

l) 6axrepujaHbrH rrrna rvryhurlrnqe 6euepu.nuecu;
2) snrar"ruHuH ruAa uyhuru na ja hyuejpeqeH ajprurMacu;
3) suraM[Hlrn ToMH3JroHMocH;
4) onyu KplrcraruIarrrAupbrJrMacbr.
Eaxrepujaaap rvryhnr rypuynyry pH:6,8-7,4, TeMneparypy

28- 30oC onau Mr{Kpoaep@u.n EopaurAo 6euepu.nup na $epr'rex-
racnja 96-120 caar AaBaM eAup. Ko6a;raruun hyvejpeqaxu.nu
BrrraMr{H oJrAyFy yuyH pH:4,5-5,0 onaH cy BacurocrrJro hyuej-
paJrapAoH excrpaxcuja erMoKJra ajupupnap. Exctpaxcxja 3aMaHbr
BITaMIrHI{H oa6wurujutu ro'Mr.rH erMoK y,{yH cyja 0.25%
NaNOz oJraBa eArdJrrp. Meh.nyrrqaxu Jra3ErMcH3 3yarump qeKqypy-
nyp, BITTaMEH Hco y3Br{ he;ure4uuulepe Kerr[p. [raraeAu.ru
6yxapaan4uptrJrrurAa rroKyHTy ruoKJrnHAo BrrraMHH aJrbrHHp, coupa
ouy acerorrAa hea.n e4n6 xpucraruraruAupHpnap. Ey ycyJrna aJrHHaH
xo6aaanun eJrKoMH3Ao ru66u reae6arn raM eqejup. Orqan
[epnr.rrcrro3 aHeuuja, ua'4a japacbr, racrpuT, capbrnbrr na 6up uox
rrcrrxoJroxr xogroJrrrKnopr,rH Myant.lqocHnlo ucruSa4e eAr{pnop.

hejnanqapaHr4a jeue rarMar y.ryH TeMu3 BHTaMTH Acjr{n,
Br,rraMr{rr;rr{ npe[apaTAax ucru$a4e eAHJrHp. Cenaje4e 6cae npe-
naparu MsraH oMoJrexarupau Melanobacterium urrHcrl,r anacpo6
6axrepuja;rap raprubrrbrHAaH aJrbrpnap. flpocec MgraHorcHKnopAo
aflapbrJrup ra Btz Br{TaMrrHrrHAeH 6aurra qoxry M}rrAapAa 82 , pp,
B 6, B z, $oa Bo rraHToreH Typruycy BHTaMHHJIapH, aMHH
TyprrryJrapbr Bo 3ynaJr currre3 e4nnvp. hejnax.nap y.ryH 6gre
KoHcenTpaTbru ucru$aqacu uox 6ejyx caMepo Beprp. KoncenrparHn
rexnr..rKn (ceHajege) aaH "KMB-12"-gup.

BnraunH 82

Burauru 82 re ja pr.r6@;ranuH r{HcaH ra hejramap yqyH
6ejyx aharvrrjjem Manr.rKAup. HncannH 6y ,rrurrr" onu,
KyHAanHK reao6ate 2.0-2-5 r-Abrp. pn606laruH,H lrHcaH oprarr*3-
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MI,TTTAO qATbIIUMAMA-

cE{ AoAarnapAa qar-
JrapHH dMeJrO XeJr-
MOCr{, XO3JrOp}IH 3e-
AeJreHMec[, TYKJTo-
prIH TeKYJTMOCUHO
BO AepMarrrro (Aopr{
u,rrr.rha6uHa), hej-
BarurapAa uce 6ojar-
Ma Bs lrHruuraSaH
TOpMO3naHMaCbrHa
ce6e6 o;ryp.

Krrvrjenn ropKlr-
6uHe xepe 82 rnra-
MUHH apOMaTlrK, Im-
pa3HH Be rrEplrMrr-
4uH heareaapr{ oJraH
r'.rypexre6 ysnu 6up-
,'roruMaJropAnp. (ure-
xua 20).

Btz Br{TaMuHrr
Kr{Mr.r o ga roSep-
MerrTJrr{K xaccecl{ Aa-
IUbIMaIJIa r'ryxteIu$
hyuejpaqaxutu 6uo-
xl,rrujenlr npocecJrop-
,qe Myhyr\a poa ojHa-
jrrp.

H

xo
lt

grTAMul{

H*
H3e

chor

B2

tl{

GHs

l{l eHloH

Pl,r6o$aasr1H rt x l-Llexrtn 20. Pn6o$rauuu ( B) se rrraNarur (B l).
aa$e 1933-qy HnAa
cyA uenhepnn4en
aJIHHMbrruAblp. Ta6zer4e oHy alrla 6urxuaep, rrlaja Bo KlrO
xe6erexaepn, 6axrepujarap cr,rHre3 eArlpnop. Muipooprann3MJroprrH
excepujjeru oHyH x@epruenr Soprrlaaapu oJraH Slautraepu-
Saanuxauug4rdHyKreorr{A (OAA) ne $aanunrrlouo$ocr[arHyKneo-
rnau (@MH) cunres eqe 6naupaep.

Mnxo6axrepaep re acero6aKrepnspnH lr 6uoxyraecnHqe 10-100
laxr, Propionibacterium shermanii - nuu lr 6lroxyuecunrc 220
uxr 82 BHraMHHr,r crrHTe3 onyHyp. (Dea.t xn$ xe6eaexlepnnqe

$;lersillus niger, A. oryzae) 6y r"llrqap 10-92 r'.xr-Anp. Majaja
6ensep Eremothecium ashbyii (2.5 vrr/il, Aschbyii gossyprl i6
r'rr/n) xe6e;roKnopn jyxcer MurAapAa pu6oSaarr.rn cr{Hre3 erMoK
na6nnujjeruHa ManuKAupnop.

tHa

8HTAMIlt Br

,
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I

pn6o(laarun 6uocunregr.l yqyH ErKuH Matrqe ryaHrrHJr}r 6upaeur-
ManapAr,rp. hyuejpe.qe oBBoJ'Iqo ryannHrpu$ocSar (fTO) cllxre3
oJryHVp, coHpa I{co ITO 5-6 6uornujarn venplrnueje ue'pys
ranapar pr.r6oSaaoltro r{eBpI'IJI}Ip'

Erocrr"es npocecllHIrH roH3HMH (perynjacujacr,r) unqyxcnja ne

penpeccuja MexaHrr3MHHa 'ra6cAup Ba penpeccop KIIMI'I Fe- nony

roH3HMAo 6ejyr po;r ojHajup. I'I$par crrHre3a MaJIr{K luraMMnapAa

6uocr.rutes KoHcrnTyrfle jo,r,ra Kealrp.

Pn6o$aanr,tr Bo oHyH roQepr'lent repoMoJlopr (OAA, OMH)
heM xurujenn, her,l 4e vuxpo6no,'Ioxn cI4HTe3 jony ltle anbrHblp'

CaHaje eheruujjar,rn pu6o$rraenn npoAyceHTnopnHo E r e mo thec iu m

ashbyii, Aschbyii gossy2li xo6eaexaepuHn MI{caJI KecropMoK onap'

Ke6e,reraeprl AopHH cfeprlrenTacnja Ycyny uro 26-28oC
TeMneparypAa aepo6 uapal{TAo IuoKop' uapa$un ae jaraap oaaH

tryhuuepqe 6euapup,rep ' E'ashbltir Aaha qox BI{raMI'IH cI{HTe3

erMocl{Ha 6axruajapar 6lrocunrernK xaccocuHr{ Te3 urI'IpEp' A'
gossypll I{co oHa Hr.rc6e.rau jyxcex C.ra6u,rnux KocTOpI.lp. Burarrllru
6r.rocnHregr.r xe6a.najnn rIoxaJIMaCLIHAaH acbIJIr,I oJIMaAbIrbI YTIYH

voxa,'ruajaH hyuejpeaepgen ucrnd;aAo crMoK 4aha cap$e,'Iu4np' Ey
ha,'r4a hy,'rejpenapuH xap6oH Ba eHepxrl rnlen6elapuga ehrnjaulapu
onMyp.

Pn6o$aaerrH hyuejpe4axlurr'r uera6olur onAyry Y'rYH oHy

hyuejpanapqaH cy 6yxapu Bacl{rocuJlo excrparcr'rja e4up na cyjy
jenu4en 6yxap;raH4srpbrMarJ-Ia KprIcraJ'I lxoKJIIlHAa pr'r6o$.nanraH

anurp.rrap. Alrrrian roMu3 pu6o$,ranun te6a6et, uepex6uruupue,
rHAa uehcy;r.napr,rHrr mpr,r-uohpajm poHxo 6ojar'lar4a rncru$aqe

eAlrnHp.
CaHajc4e (DAA na OMH arrr,rnMacbl YqYH E. ashbyii, Sarcina

Ittteu, Brevibact eri.u rn am rnoniage n es MHKpoopraHH3MnapI.rHAoH

ucrn$aAa eAIIJ'IrIp.
Pyclrjaga jerrr rrerce4lt,re rctuQa4a oJIyHaH plr6o$,ranun E.

ashbyii xe6e;rejraugeH anblHblp. Ko6e;lajr.r AapHH Sepr*lcHracraja
uoparrruHAo raprbrAa.lrbr ne coja yHy, TexHI{xn 6utxu jar,rapuHqzt
6e"rapnpnap. A,rnsan KynrypaJr r*ryhlrrn 30-40% rypy MaAAo

raJraHa ra4ap 6yxitp,iraHAbrpr,rp, coHpa xycycu ryprynapAa rypyqy6
BHTaMHH KoHceHTparbl anbrpnap. KonceHrparux reprn6usAe .82-Aeu
6aura 3y,rraJr, ja", aMI{H rypluynapbl Bo c. uera6oauraap
oJrAyFyHAaH ouyn jer',re oJraBa eAHnr'racu 6ejyx $ajaa nepup. Jer'l
pacrroHyH I ronyna 5-8 r Bz aJraBa erAux,qe hejraxnap HopMan
uHxuura$ eAHp, ryrunaprrn jyrtryprJraMacbr aprbrp.

Plr6o$.nanuH KoHceHrparbrH aJ'rbrHMacbr npocec[ ha;re;rnx 6aha
6aura xe,rnp. EyHa Kopa Aa jenu r'.rvraHT ruTaMMJrapbrH aJrbrHMacbr

vqy3 onruMan rHAa nyhurnnnH cequJnvrocu, [poAyceHTr.IH 6urue

t
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uopaIITHHLrH OnTUMaJITaIIJAbIpbIJ'tMacbI cahocHHAo anapllraH eJIMI',I

axrapbrrunilp 6ejyx ehar"trjjer xec6 e,qup.

Bntauun B1

Burat.rnn Bt ne ja rnarrllrw xrrx aedla K. Oynx repe(luu4ex
l91l-.IE r{rAo aJIrIHMbIIIT Bo oHyH MYaJ'll'Itresn eherr'oljjarn xectepra-
MIIIITA[IP,

1936-,.Iur uaAe xnr'ljeBlr Ycy,l,'Ia rrlaMrrn cHHTc3 onyHMyIU Ba

aaha coHpa oHyH jyxcex arruunja MaJIuK $opr'lacu oJIaH

rnannH-qu$oc$ar a,'IbIHMbItxAbIp (uoKnn 20). Elroloxt{ ct{crcM-

JropAa rHaMlrH ro$epuenr $oprnraAa ruyurahltAa eAl{nup. Ey la
oHyH KeHIru xoSepueHr (lyuxcrja AaIrrbIMacbIHLI Kocraprlp.

MNxpoopraHH3MJ,'IopAoH E.coli, l'rolcLts vulgaris, Acrobaclcr
(tcrogencs, Bacillus mcscnterictrs, Alcaligenes laecalis Bo c. HeBnop

r{Oxry M}IrAapAa TIIAMI,IH ClIHTe3 CA[Ip,Iep. EyHa 6axruajapar rrlitrnrnn

hasupAa xurrljanu cl{Hre3 jo,'ry una flr'lblHhlp' Klrujasn 'rexHo.nornja

HJro pera6er anapa 6n,'IoH 6norcxno;roxn npocec hane,rnx
TANbIJTIMAMbIIII,qbIP, 4AhA AOfPYCY THAMT{H}IH MT,tKPOOPTAHI43M'II6P

Bacnrocn,'ra aJIbIHMacbI qox 6aha 6arua xa,lltp. B1 nnrauHHHHAoH

re6a6a'rAe na hejnauAapJ'IbIrra KcHlItu nc'ru(laAe cAlrnup. tretra
6e'srr rtrlrxpoopraHn3Mn ap (Lctc l <t b qc l c r i u rn f e r nt c n t i, C lo s l r id iu rn

botulinum se c.) rlraMnna 6ejyx ehrnjau ayjyp,rap.

Br,rraulrH B7

Bnralrns Bz ba ja 6norlrx (osa srtratlLrH H aa gcjn,rup) lt,rx
ao$o jyr'rypra chIpacbIHAaH :1,'IbIHIubIrll,iILIp. fypy jyttSrpril cl>lpilcll-
nrrH 250 r-Aa l,l lrr 6rrornH BapAbrp (urexu,'r 2l).

MnrpooprauH3MJ'Iop y"rya 6nortlH uan6ajr.r xlrr'lr'r naha 6ejYx
ohertflrjjer xec6 eqnp,rep. Bnou.Ina rnrynacrr6ernHa xepo MI'IKpoop-
raHyr3Mrap yq rpyna 6oayHyp.rrep:1) haarrp 6l.Io'rune chrujau
AyjaHnap (Lctctobacteriurn casei, L.plantcrum, Ncurospora crassci;
2) 6uoruu cLIHTe3 e'rt,rejen, JIaKlrH oHyH TopeMonopHHI{ 6uorltlta
rpaHcooprnracl.rja erMoKJIo e3 re,re6,'rapnur.l e.uejaxaap, MscoJlell:

Corynebctcterium diphtcria ntructrnH rypuycyny, r'raja xe6e,rer-
nopl{ Bo Propiono-bacterium penlosaccum Hco Aecrllo6noTntltt
6uorlrue r{eBr.{pr{pJ'Iap; 3) caqa 6nprerutta,rap.uaH cep6ecr 6rtorltt
crrHTe3 eAaHr'Iap. OH,rapa Psaudotnonas, Azolobactcr t{I{HcrH

6axrepnjanap, Ph1'comltces, Rhodolorttla qltHcJ'IH Ko6o,'laKnap Ba

6a'sn jocyunap aI{AAIIp . l>lt. blu.ue slcanus xe6a,rajlr 7- I I ttxr/r,
Spirulina plalcnsis jocyny lrca 1,2 uxr,/r 6norltH cuHrc3 cAI{p.

Ea'gu Pscutlomonen quHcrII 6axrcptrja,rap 30 r'rr/rr Accrtlo()llrlllt
oMaJra Korr{pnpnop xrr, 6y' .ua 6uoruH aJ'IMar yqyH ett catuaparlt
HJIKI4H MAAAAAHP.
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Euornrryrrr
MHKpOOpraHr.r3MJr

ap Bacr,rTocHJro

aJrbrHMacbr npo-
cecHHrrH npaK-
rHKaAa hejara
KCTIH PI.INMACI,I
rrJrK Hes6eAe
6noruH qbr-
XbIMbIHhIH A3
OJIMACbI ilJIA
onaroAapAbrp"
By cahe4e ce-
uaje yqyH
n$par cuHre-
30 MaJ[rK My-
TAHT IIITAMJIA-
pbrH aJrbrHMachr
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IIIoKH,T 21, Drrorrrrr 87 ue acxoSr6rur rypurycy (C)

BurauuH C
Buralrr,rn C na ja acrop6uu rypruycy u.nx 4eSe 1932-ur,r u.n4e

CeHr,Iljepujn repe$unaen J'rHMoH rr![pacr,rHAaH aJtrHMbrruAbrp
(ruexua 2l).

I,ldypHyqa l0 rtlr/r, rblpMbl3br rxHpHH HcrHoAa uce 2.5 r.ar/r
6raoaoNn aKrr{B acxop6ux ryptuycy BapAbrp. Enrxn Bo ja
hejraruapuu excepnjjarn BHTaMHH C cunree eAupnap. I4Hcan ne
6e'au hcjnaH opraHH3MHHAo lrco 6y nnrar'rnu clrHTe3 onyHMyp.

Lipomyccs starkcryi, Aspergillys niger, Streptoc<>ccus the-
rmophilus MHKpoopraHH3MJrepu 214 uxr/r acxop6un rypruycy
oMoJro xarrrpupJlop. Acetobacter .vylinum, Gluconobacter oxydans
6arrepr.rjaaapu rnyKo3aHbr rpauc$opr,.racnja joay ure acrop6un
rypuycyHa qeBuprpna[: uryKo3a -- cop6ur --> L-cop6a3a --> Kero
-- L-- rynoH rypruycy --> L--acrop6r.rH rypruycy.

Acxop6r.tr rypuycy jejnnru cenajecr.r, rc6a6ar4e Bo aHrr.roKclr-
AaHT KrrMH xeHnru ucrlr$aqe eAHnHp.

Ojpenlrartruru MuKpoopraHr{3Mnop qox a3 MHrAapAa BHTaMuH
CI{HTe3 eTAHKJIapu YI{YH oHyH t*lltxpo6ltOIOxr.r lrCrehCalu hale;rr.rx
rar6ur oJryHMa MbrruAr,rp.
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JAT.4A hE. I -IOJIAH BI,ITAMI.IT{JIEPUH AJIbIHMACbI

JarAa he,r,roaar Br,rrarrltHnap Be ja repnex,repo A, A, E na K
BLITaMnTTJ'rapu au.aJup (ulexu,r 22), A se A Br,rraMr,rHnaprrHAoH
6arura raJran Br,rraMrrHJrop Mr{KpoopraHlr3Mnop repe$uugen crrHTe3
onyHypJrap. Ey lrxu BuraMHH r.rHcaH Bs aJrr{ }ielnan op"arr3rrrq""
crrHTe3 o,ryuy6 xycycH $ynrcuja Aaurujup, oHJrap hoprtloruapa
4aha jaxungup;rap. Mycreora o,rrapar Golobacterium qr,rHcflu
6arrepujatap A (peunar) BuraMl{Hrr c}rHTe3 e4o 6r,r-rur,rp"nep.

KaporuHlep
Kaporuruep A, crepunaop, A, rpyny Br{TaMr{HJropu 6uocr.rHreg

jo.naapunun 6aruaanrrru iuephe.neaeplrHun oxr[aprbrrbrHa Kepo
TepneHJrap aAb[ aJrrbrHAa 6lrpneur4npr,rnMuruAr.rp.

Kaporr,rHaep re6r,rer4e xdnr,rru jajnar"rrrru nrrrMeHTnop rpyryHa
MexcycAypnap. hasup4a 200 re6un KapornHor4A rue'.nyrrr4yp.
Japuaraapa r"ryxre,ruS poHK BepoH rraehs 6y nlrrMeHTJropAllp. Kex
6rarxucranga onaH ocac [r{rMeHr Kaporr{nA,p ("caroici' JrarbrH
co3yHAoH xorypy;ry6 KeK qeruer4np). Bnrxuaep Bo hejnarurap
aJroMr'rHAa KeHlr[r jajn.urtraraapnrna 6axuajapar oHnapbrn 6nocr.rHreglr
6urxn Ba Mr.rKpoopraHrr3MJrop repe$nH4eH a[apbrJrbrp.

Kapornnaep xuujenu repxr,r6"re cy,ryxap6oxJrap Ba oHJrapbrH
oKclrAnu repoMoJrapunqeH r,r6aper r,rypexxe6 ysnr 6upreurManepAr4p
(arcxutr 22).

Kr.rrr.rjanu repxu6uue Kepa Kaporr4HJ,rop 2 rpyna 6eaynypaep:
l) repru6nHqe aHqar C Bo H' oaaHlap (rap6ohuapo*Lrru
KaporlrHouAJrep); 2) repru6r,rn4a C, H se O onaHnap (xcaH.ro_
Sr,raaep). JyxcexlroneKyJrny Kaporr.rHor4AJropr.rH reprlr6lrrqe 40 C
aroMy onyp.

_ Kaporunnapux hyvejpeAaxr,rJrr{ cr.rHTe3r{ yqyH TopKlr6l*rga 5_20C arouy oJraH 6r.rp.rreruueaep uc.rn$aqa eAr{Jr[p 
- 
Bo C aroMy

Mr{rAapbrHbrn 40-a r€Aop aprMacbr aurarbrAaKbr rrraKr.rnAa KeAr{p:

CS+ C5* Cro+ CS- Cls+ C5- CzO+ CzOr Cao

KapornHaep, r.rJrK use6eAe l-Kaporr,rH, opraHx3MAa A BH-
TaMrrHr,rH crrHTe3rrHAo r4JrKr,rH MaAAa xlrrvru ncrr,rsana eAHnup. OHa
Kopa Aa p-xaporuue A nuraunnuH npoBr.rrawnu gejutup. p
KaportrH yr.rJrapbrHAa rcuxnohercan hearecu (oe ja uoHou Hynaclr)
oJraH y3yH rap6ohu4poxeH 3oHrr[pr4HAaH ,eurrul o,ryry6 Bo
cr{HTe3r,r 4 rr.rephe.ne4o xeAr.rp:

!) Cqo xap6ohu4poxeHJrapr4HrrH cuHre3r,r;
2) AOJIUIAT,IbIIII ACI,IKJ'IHK TAP6OhU4POKCHNOPHH AJIbIHMACbI IIJIO

xe4ex qehlrAparnarrrMa [pocec[;
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3) apor"rarnK Ba acUKJIHK KaporI'IHJ'IoplrH cHHTe3H;

4) raporuunapuH oxcsAaerun6 l3-KaporuHa qeBpnrMocn.

MlxpoopranH3MJIap apacr,IHAa 6yryn Sororpo$ Bs 6e'3u
6axrepujarap, r'raja Bs Kl,tO xe6eaeraepu KaporlrHnap cHHTe3

eIr4pnap.
Ke6eaex hyuejpaclrnAo Kaporl'{HnapuH Qynrcujacn hyuejpeuu

Soro4r,rnauraK To'cupAoH rr.ryaa$lre erMaKAHp. OHa xepe Ae xe6elex,
,ec"re", Neurospora crassa, rilpaHni,IrAa Hurh,IFa Hr.rc6aten tlox

uy3'r.l rrnrqapAa KaporllH cHHTes cAI{p.
H alobacterirtm halobi.urn 6axrepr'rjacr,rHLIH KaporrrHol'rAnopn

Qoropeccenrop (tynxclrjacrrHLr qaruujnrp.nap. Earrepuja ruut'r6pa-

.or"ai jcpneurer 6a*tepropoAoncnH rlororaxcnc npocecune ce6e6

onyp.
KcaHro$ururepuH aKcopnjjerr'r reHa$$yc npocecuHAo eJ'leKTpoH-

NAPbTH AATUbIHMACbIHAA HTXTI,TPAK CIIHP,IAP

KapornHaap MvKop qHHcJIIt Ke6anoKilopqe 4nr'rop$n3v ("+" no
"-" rrIraMMJ'rap) TapeAupIap.

CaHajeqe p-xaporun aJ'IMar yuyH 1954-qY HnAo xlttujanlt cuHre3

flpocecfi hejara KeqHpIIJ'IMuIxaup. Byuyn,ra 6apa6ep oHy KeK Bo

6alra6arAan Aa aJrblpn:tp.
Mnrpo6uo.noxltja cexajcotl4e IICo p-xaporrH Phycomyccs

blakesl.cantts se Blaccsl.ca tisltoro KLrMrt herepora,'uuK MyKop

xe6elex,,raprlHAoH aJIbIpJrap. Ko6alx;rep 6yrqa, AYjY, qoBAap

AoHnoprrHAa, uujrr4qe 6euaprl,rup, r'nyhute uy3'u MHrAapAa jar
rypuynapbl re ja 6nrrn jarn eaaee cAI'InHp. Jaruu oJIaBo eArIJIMoor

KaporHHJropHH cI,iHTe3I{uu cyp' ar','raHArlpup. B. t r i s p o r a l.tr rnryhnrge

3,2 r xapotlltH oMono KorHpHp. I xr xoxqeH nce 60 rtr p-xaporuH
aJrr,rHbrp, Ke6eaerr:epAoH 3r'IIiHaH KaporrIHHH rr'rjr'lar:n 6-12 naoe
yqy3 onyp.

fllrxep repeSAen, MlrKpoopraHu3MxapAaH arbIHaH,9-KaporHH
KeK Bo 6a.nra6arlaxbrHAaH Aaha 6ejyx 6uonoxn axruunje
uaruxqnp.

Ancrpa,rr.rja4a f - xapornH aJIMar yuyw Dunctliella jocyaynaan
ncur$a4e cAupnap.

Jocyu,rap.qaH Spongi.ococcus cxccntricum, Chlorclla pcrc-
noid o s a, C occ omyx ct c lo ngctt ct, 6axrepraja.na plau Ac t in o tn)'cc t
chrcstomycetes Ba r*rltxpo6axrep,rep, r"raja re6eaexlapttllAoH
Rhotlotorula, KrrO xe6e,rexnepnHAaH Neurospora crassr:t Bo

Penici.lliurn sclerotiorun? qoxny uurtrapAa xcanro$n.n aMaJIo
xorupHp Ba oHJ'rapbrH cenaje4e xcaHroQn.n"'repnH anblHMacbrHAa
xeHuur ucrn$a4e eAHJrr{p. hejean Ba ryuurapbrH jer',rlrHa a.nane
erMoK y.{yH Blake clcct trispora xe6a.nejnnqeH aJ'rbrHaH ju'r

rKoHccHrparbrHAaH ncrn(raqa eAunr{p. KoHceHrparuH repxu6nn4o
t<apornureH 6arura rlrnHA, aMlrH ryprxynapu Ba c. MaAAorop onyp.
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Kaporuxaep hasaAa acaHJIbIUIa oKclrAJlertreH Ma,qAenopAlrp. Ona
Kepe Ao 6norexHo;roxu [pocecAo p-xaporunu ca6nraenuupuex
yqyH eroKcr,rxfiH, ATTJIyAI,IH KI,IMH aHT[oKcI{AaHTnapAaH (aHruox-

cqngnrAnpuuu) ucru$aAa eAHnHP.

KaporuHnep4en jejunur ceuajecnxre (jar, uaprapuH' AoHAypMa

Bo urupnnjjaru penxlenueqe) peHrutejuuu KrrMlr, re6a6etAe
r"ryxrenrQ Aep[ xecranr{KJrop}rHrlH MYanuqocI{HAo xeHHIu ucrn$aae
onyHyp. Tepxu6nnqa p-xaporuH oaan jeru KoHceHTparH ryurnap
ae hejnanaapun jeuuHa oJIaBo eAHJIITKAo oHnapEH A sutaM[urHa
onan teae6arll TaM oAauunl{p. KcaHro$uaaop ryrunapblH TYKJIo-

prrurrn poHxlIHH jaxruuaauqbrpMar MorcaAuJls jeu pacuonyHa oJraBo

eAlrnHp.

EprocrePnHJIoPlIH aJIbIHMacbI

Eprocrepr.rH .[,2 nnrauuullH aJIbIHMacr,I YtrYH I'lcruSa,qa onyHaH

MaAAoArrp. Ony ynrpa6enenuraju uYanapna (260-285uu) ruya.nau-

ArlpAbrrAa \z BHTaMT{HI{Ho rreBpr{Jll{p. ,l|ojr'larur,Iur crepuHnop[
y.ntpa6exenruajn ruyanapna uYanaHAbIpAbIrAa oMoJroxoJIoH MaEAo-

nap A BI{TaMuHHH aAbI aJITbIHAa 6upaeruAupunup. Ba.nrrr jarunqa
oJraH BnraMun Az-Ar.rhnApoxonecrepl{Hu uYaraHrHpAHrAa aMoJIe-

KeJroH B[TaMHHlrH,qaH he.{ 6r.rp .IeherAen SepmeHuup.
I4Hcax ne hejnax opraHr'I3MHHAe qoxny Mr'IrAapAa 7-auhsapo-

xonecrepuH cr.IHTe3 onyHyp K[, 6y Aa I BHTaMHHIHa oJIaH

Tano6arbl eqejnp. Ona xepe Ao BI'ITaMI{H lI, hoprrlonaapa aI{A eAr{nup

ne Az eproxa;rcuSepol, A3 uco xorleKa.ncnSepol aryranup. hep
nKu BuraMr.IH opraHI{3MAa Ca ne P r'lenlruceHHJIMacHHI{H Ba CYMYK

TOXyMJrapblHAa TOnJIaHMaJIapbIHtI ToHSHM eAHp. BnraunuaeplrH
rrarHurMaMacI,I cYMYKAA ca-ytr a3aJIMacbI Bo Aesopr',tacr'rjacbtIla
(paxure) ce6a6 oayp.

Klrr"rjenu qeherAaH BI{TaMuH .II, ne onyH vtJrKvtr MaEAenapH

ToKaroMny rroxcr,rKuJrJrr{ c[lIprJII{ 6uplaurtreaepAflp (wexur 22\.
Creplruaepe 6ytyn qaHJIbI cxcreMnopAe - 6axrepltja, rrlaja na

xr.r$ xe6a;reKJrepu, jocyH.nap, atvt 6urxuttap ne hejuanrlapAa prcr
Kenr.rHnp. Epmcrepuu rrraja xe6enaKnapr{H,qs onaH ocac crepLIHAIIp
ne hyuejpeqoKu yMyMH creprrHJlopuu 60-90%-HI{ roIrrKI{JI eAHp.

Bo'3u ha.lr.nap4a rypy r"raja xo6eaeju KyrJIocrrHLIH l0l"-rtu
epnocrepllH rourKlrJl e,qup. hy,.Iejpena eproctepun cep6ecr ne jar
rypruynapbr n.ne @up.nu 6upaeuruaJrop ruaKrHHAa onyp. 9ox.rIy
MHrAapAa eprocrepr.rH oMoJro Karr{pMoK xaccocu Saccharomyces
carlsbergensis, S. ccrcvisicrc, S. chevaliery, uaja xe6e.neKnopr{ Bo

onnapa 6eHaep Eremothecium ashbyii Ba Aschbya gossypii
xe6elaxaepuHa xacAbrp
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Epnocrepun xnS xe6e.nsKroprrIo xeHurrr jaju;rrurrul crepuH
otry6, Penicillium, Aspergillus, Fusarium, Neurospora, Caro-
locystis, Rhizoctonia, Blaksella rtuncru xe6e.nerurep rcpe$r.ur-
AoH CrrHre3 onyHyp.

BaxrepnjaaapAaH E. coli xonecreplrH, xaMHecrepr{H, crrrogre-
pun, cr[rMacrepuH MaAAenap[Hu, Azotobacter chrococcum rano-
crepr{H Bo ep(rcreprrxn crHTe3 egr{pnop. Mycobacterium rubrum
6axrepujaaapbr xonecrepnHe 6ensap crepuHJrap oMone xerr{prpnap.
flpoxapnoraapnn I r rypy 6uoxyraecunqe 0,001-0,lur, eyxa-
pnornapAa nce 0.3 r crepr,rH oayp. Be'au 6axreprljaaap (Holo-
bacterium cutirubrum, Mcthyloccoccus capsulatuil MycrocHa
onapar 0,5 ne 0,55y" crepr{H oMoJro xerHpupnop.

Maja xe6eaexlepH BacnTocr{Jro epnocrepnH}rH 6uocnHregu
erpa$lu ejpanrurunu4up. BHocuHre3r{H ecac tuapru hyuejpeaepu
oKcuxeHJro raM To'MuH erMoK,EHp. Axaepo6 ugpar,rrAe lrce
hyuejpaaep eprocreprrHuH cHHTe3u yqyH ,a3brM oJraH HJTKHH
MaAAO-CKBanelrH ClrHTe3 eAr{pnop.

Fryvejpe4e qoxny MurAapAa 3ynan cr.rHrm onyHAyrAa creplrH-
nopuH crrHTe3H eenS.lrejrp. OHa xepe Ao crepr{HJropr{H cHHTe3HH[r
aprbrpMar yrryH rnAa uyhlrrr.rHe gynan 6uocnnresuHn cTuMynoeAoH
asorny MaAAonop qy3'r MrrAapAa Bepunup. Crepuxaep hyuejpe4e
Mr.rroxoHAprrnun SopuaJraruMacbr, r*reu6paH Keq[prrr{rrrujnxuH Hn-
3aMrraHMacu, hyuejpeHnH ocMorHK re'cupaepe rapuH MyraBrrMo-
rnHH ro'MuH eAr{p,

CeHaje,qe epnocrepr.rH Saccharomyces cerevisiae te S. carl-
bergensis Mr.rKpoopraHr{3Mnepr.rHAaH. aJrbrnbrp. Maja xe6eaoKnep}r
qoxny rap6oH Bo a3 aaor r"ren6ejl.r, xyuay aepacuja onaH Aypy
ryAl uyhnrurqe Aopr{H $eplrenmcuja ycyny uJro 6e,repuaup.
Cy6crpar KrrMrr luoKop rryryHAypy urupecx, errJr cnnpru Be HopMan
uapaSnxaepgen uctr.rQa4o eAuJrr{p. Alnuax uaja xe6eaeju xyrne-
clrHrrH rypy rroKficrHne 1.5% eprocrepHH onyp. Eprocrepnxu
hyuejpeaapqex ajrrpuar yrryH oBBonqo oHy aHrr.toKcrrAaHrnap onaBo
erMsKJro cra6ualeruqupup, coHpa hyuejpe raaa$unu FeJroBlr
(KOH) uehly.nynqa ru3AbrpMarna napvaaajtrpnap. By npocecqe
JIHnHAnOp ruehayaa Ker{up, crepr{Hnop fico y3Br{ herue4nunaap.ne
exmpaxcnja eAHnHp. Crepr.rH oaaH uehlyl 6yxap.nanAupbrnMarna
TATHJIAIII'THPHNHP BO CTHJI CNIIPTN HJIO qOXAYPYNYP. AIUHAH
epnocrepnHr,r BuraMrrH \z-is rreBr.rpMaK y,{yH yarpa6euenureju
luyarapna uyanaHAuptrpnap. Ey uenpuaueje 6yren ruaja xe6eaajn
hyuejpeaepuHu ruyanaHAupMarJra Aa Harn onMar onyp.

Eprocrepun aJrHHMacbrHA a p c n ici llium n ot at um xe6eaeil*r4en
4e ncrnSa4a eAHnHp. Ey xe6e;rex caxaje4a neHr,rcHJrJrHH aJrMar
yuyn 6euepu.lrrp. fIenncHJrJrHH cr{HTe3 oryHAyrAaH coupa uehlyaa
Kerrrp, 6uoxyrae4a Hco qoxny epmcrepr, ,on ar"rp. Onnelaep
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6uoxytne ucrehcaa ryJUIaHTbrchI KrIMI'I arHJIbIpAbr, haaup4a rce
oHAaH epnocrepHH :ulblpnap.

Frejraxnapaurqa jeue oJIaBs erMoK YqYH roMu3 eprocrepllH Bg

ja Az jox, yarpa6exermeju uryalapna uYanaHMbIIIr Saccharo.my-
brt rr"c.rm ruaja xe6e.lrex.nepuxlur 6noxyraecnHgeH ncul$a4e
onyHyp. Eeaa 6lroryrJroAo (xoxcentparqa) eprocrepl'IHAan 6aura
rroxry Mr{rAapAa 6ajqaabr Sean rvraq4aJlop onAyry YqYH roMIT 3

rperapara nuc6eren 6ejyx cer'lepe Bepl{p.

a

p
tt

tt4
t



OECHJI IX

BOJ MAAAOJTOPpTHHH
MIIKPOEI{OJIOXU CIIHTE3II

Eurxlurapr.rx 6ejyruecunnn eHAoKeH TsH3IrM onyHMacbrHAa

Sutohopr'aonnapbrH pony qox 6ejy*nVp. Ourohopr'ronnapa ru66e-
peJrJrrrH, ayKcHH, cr{ToKHHr{HJrop, eTr,IJreH B9 c. arrAAnp.

Muxpoopraxr,r3Mnsp tvrera6oaneM flpocecJropuHne 6uoaoxu Sea.n
MaAAoJrop KuMH rn66epenauH,ayKcuH Bo Kr{Hr.rHJropE cn}{"c3

r

-0H

co0ll

fxssaprl TlDtugeg

cll

rrHeTrH (ctronrnfir) A5Cu3 ,TePll|9CU

IIIaxr.r 23. Muxpo6rro:roxrr 6o.1 MaAiqorapltultn xrrvjeun rypynyury

ulto^lt^Cta Pra ?UpUUc9

(rurcrn)
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eAupnop. Muxpo6aapblH cHHTe3 erAI'rKJIopH 6oj r'aaaaelepu helranu

rypynyua MaJIrrK oJIaH MYpoKxe6 ysnrn 6lrp'reurrt'renapAup (ruexlrrr

2b.

Iu66epe;urnHJlepllH 6uocunteefl Bo aJlblHMacbr

Eoj rrra44e;lepn rrr{opucl{HAa aH xeHI{Ir jajrrrraHrr.ru66epur'nuH-

nspAnp. By r,raAAalap, ir* 4e$e JanoH a-nl{MJtoplr ayjy 6utrucnnge

"6axane" xectaanjunlr rspaAaH Gi bbcrellu fuiikuroi xo6e.rrejru4en

aJrMbIIuAbIp. X"ar"rri"-rytyr,,t 6urxlrrutH 6ojy uox hyn4yp ony6

as rrehcya BepI'Ip. Ko6errajnH aAbI I{JIo or'IaroAap onapar uatr{o

rra66epeaanH aA,raHAbIpbIJIMbIIxAr'Ip- . ^"::,.E",rua ua'ayr'r orit 62 ru66epelanu4en 26-cnr G'fuiikuroi
xe6erejunqen h.rrorrrr-4orp. By MaAAeJIap 6vp rajna onapar

il, Ar: nr, eo, As, . . Aro, . . . Azo Bo c' uroKlIJIAo ud;aqe

an"""p. On,rap xlrltjenr'r rypynyuqa 6lrp-6upnHa- jaxuH orlaH

;;il;;;"";"x *ap6o" rypluyJ'IapblHlau n6aper ony6 Al{repneHnep

ar"6rr" anq 6l'rpaeuMoxapAnp (ruaru.ll 23)'
iu66epe.nnu"rnp rr*poopraHl'I3MJ-Iep repesun4an aHtu6uotur-

Jropo 6arreap 6noiarrea jo,y rIJ'Ia fl;'IbIHbIp' Ocac rpoAyceHr

6rito"**ri xe6erer Fisctrium moniliforme (G' fuiikuroi
ie6anejunuH MYToIuoKI{'rIJIeuIMrI[r' Id]IHCI'I qoxaJlMa rcpeH $opruacu)

aui"i""rp. lu66epen,'run,rep oHJ'Iilpbl cuHrc3cAaH xe6elejnu IIH-

*rn-aqrrra re'cup crMllpnap' JIitxnH xo6anex.rrapAe 6r.r'rxu HHIUac-

,uaurrt napuaaajix arrraga $epMenruHnH cI.IHTe3IrHu cyp'euen-
qupup ," '6"r"rr*110 

Ao 6urrn heca6r'rna xe6anejnH unrnrua$u
(napasnunjn) yuyn ruapallr japa4up'

In66eperuIrHJIopI{H ".a. 
*yryc'jjet"lppll 6urxruepun 6ejyuecu

Bo unxuuraSuHu cyp'errraH4upMaKAl'rp' Or'nap ejuu 3aMaHAa

,yr"ptrrr"pr" cajr,r' na 6apacprnreulr- aprblpblpnap' I'Ixlrulaux
6rr*rrep i"ex, *a.nerr, Typ[ sa C.) r,66epenJl,Hnap,n ra'Clrplru4eu

eae 6rpnrur.r r.ur (japouniacrja xeqr,reAan) .{n.IaxIOHLI6 ToxyMJIa-

jupaap. By ,aa4lrap r'rcjneaepltr uI{po"I}'I Bo rtprt heqNrrll

Lrruat"u ia6e6 o,ryp, JTIaKI'IH KoK cHcreIlIHHe ro'cnp xocropMnpJlop'

ln66epe.ruurr"pit, 6lrocllure3nne jocyu"Iap, 6up uox-6aurra

xe6elex.nap ne 6axrepuja,,rap4a pacr Kanr,rHrlp, MOCAJIOI.jJ. shizop-
hyllittm commune 5asflIiuJtv xo6a'reju, Saccharomyccs Ba

cantlidct qrrHcJrr.r rnraja xe6erraK,,rapl.l, Agrobact erium, ArthrobrLc-

ter, Rhizobium, Aiotttbctct cr rIHHc,tH 6arrepujanap rn66epc'nrurH-

.nepe 6ensep MaAAonop cnHre3 cAupJ'Iap'

Fttsctinm monil.iformc xe6aneju ru66epc'r'rlrrt,repu uSpat

Aapor{oAa cllHre3 erMaK ra6unnjjeurHo Kepa 6llpnHuu jepu tyryp'
Ey xe6e;rexnopAoH ru66epe.n,ruH :lJIMar YqYH oHJIapbI Aypy rI'{Aa

"yhrtrr4" 
6e'.reprlplap. Kap6on Bo eHepxn r'aaH6eju KHMH Y3YM
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rypmycyHyH NHI aysy ne coja yHyHAaH uctn$are e.ururup. 6eae
tuopaltrAo Sepr'renracuja lrrcrlrepholelrl oly6 6-7 ryH AaBaM eAHp

Ea oMaro xaJIoH ru66epe"nauH MlrrAapbl 200 rurr/a-e qarhlp.

Enpuuulr tuepheaeAe xe6enax cyp'etne nHxurua$ eAH6 t{oxaaHp

xn, 6y Aa rr{Aa uex6ejnHux rYKeHMecu oe uyhnr rypluynytyHyH
aprMachrHa ce6e6 onyp. Ey AeBpAe ul66epelann qox uys'lr
MurAapAa crrHre3 onyHyp. HxvHqu 6asa,qa xe6eaejllH uuxuura$u
aajanrrp Bo ru66epeaaun cr{HTe3I{ 6aruaajup' Kap6on- 

-r"reH6eju
rrryhute aB Mr.rrAapAa, hr.rcce-hncce BepilnAuKAo ru66epea.nun
crrHre3n cyp'eurenxp Bo oHyH MHrAapbI 300 v,r/ re qarblp.

Ke6enejn 6nrxn Bo ja 6aaur jarH oJIaH rHAa uyhntuxge
jeruurqnpqux,qe m66epunllHnep Aaha qox oMoJlo xe.nu6 TouaHbrp.
kyarypaa uyhur4e ronJlaHMbrtu ru16epetttmxnopu ajupnr6 rnujenu
YcynnapJra rerrlns.nejupaep.

Iu66epennl,IH JIepI'I H rer6urn
Fu66epeaanHrspuH y3yM xlrJlaclt, JIltMoH' opI{K' rua$r'aau,

xr,rJrac, ,r3eaer ue c. uejne,repun heuuuHn xej.nn 6ejyayP xll, 6y

,qa r're.hcy.n aprhrMblHa ce6e6 oayp, By xacce jaaxna ulublr Bo fl.I,qa

HopMan re'MrlH eAr{JrHKAo Qajna repup.
FrasbrpAa ru6Seperurnunu oH xeHl{tu retSur eqlr.ngujn cahe

y3yMqynyKAyp. Ysyruyn rrHqsKroHMo AeBpYHAo ru66epeaaunuu
cyaa r'rehnyay (100 rtar/;r) 6urrufa ulr.neu4uxpe uehcyayH MllrAapbr

30-45% rroxanbrp. Ejxx sauagAa YgYM raHaKJIepI{Hnx QuronaroxeH
MuKpoopraHn3Mnopo rapmu MyraBI{MorI{ As aprHp. Eelolux.ne,
hep herrapqan 600-100 MaH. xrrlrcaAu coMope anblHblp.- 

In66epia;ruHrlapnH rar6ur onyHAyry HKHHTIH cahe xapro$
jernur4upr,rlMoclrrup. Oxlapun tar6nru Horlrr{ocuHAo HoI'IHKI'I

uehcy.n4aprrnru aprbrpMar, herta Bupyccy3 rapto$ KJIoHnapbl

arrMar MYMKYH onMy[Ayp.
Ceuenu aJrHHMacH npocecnHAo 6yr4anun res jeruur4lrpunMa-

cunAe rur66epennlrHnepAoH xeHr.ru lrctu@aAe eAl{nup. HarlrqeAe
coMeHr 2-3 xyx res jetnurup ne jyxcex xej$ujjer ualrx oly6
qoxny cycJro Bepnp. Ey ycynna cycno arbrHMacbl Pycujqa,
A.nr',ranujaga, floaruaAa, AEIII Be c. sJIKoJropAa flpaKruxn hejara
KEI.IHPHNMHUIAEP.

lu66epeaauH.nep AEIII-Aa cl{rpyc uejnorepn (napunxn, ruMox
aa c.) jeuur4num"rocnHAo Aa KeHHru rer6nr eAI{nEp. On.napuu
ro'cnpr.lnAoH r'rejreaepnH jeruurua MyAAorr{ rbrcaJrblp, MexaHrIKtI
xaccsnapu jaxruuaauup, uehcya4apnbrr aprbrp Bo qypyMo ha.nnapu
a3anDrp.

ln66eporanHJrop qaroHe 6r.rrxr.rcu KeBAocHHH xejau ysa4up ne
uehrer'r-uenquprrp, ruoKap qypyHAypy, ropoBo3 6urxuaapn, epnx,
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aJrMa, xyHe6axaH Bo 6. 6lrrxu,'repux nahcy.ruaplblrblHa nyc6et
ro'cup Kecrepup. Byryu 6ynaap ru66epcrr,ulHJlapnH qox KeHI{Iu

ret6r,rr cahoclrHo MaiIItK or-r[]IJIflpbrHbI Kocroprp'

AyxcuHleP
Ayxcuu.rep Mr'IKpoopra HH3MJIap Hqoprrcl'IHAo aHqar 6axrepllja,ra p

repe$un.qeu crrHTe3 o,lvHaH $nrohopruounapAblp. Ounaporx rI{n[K
xyr"rajeHgacH A z ot o b ac t e r v i n c I a n d ii-nn H cnnres et4r.rjr H,HAoIruI-

3-cupra rypluycynyp (uraxr4n 23). Eaxrep1rjaaap nsAollu-3- cflpKa

TypuycyHy T pwnro(tanrr rpauc(lopnacltja erlvloKJlo Aa oMoJIo

xerrrpup,rap. Ey xacco Pscudomonus, Azospirillurn brasilensc
6axtepuja,rapbrHAa Aaha tlox MYIIJahHAo onyHyp.

CnToxnuHHJIep

CuroxunuH,rap r'lyhyr"r (rorohopr'lorurap oay6 r'ryxreau(l MrIKpo-

opraHI43MJIop tepa$uHqoH cHHTe3 cAu.rlt{pnop. 6y rnrd4qeraplr I'IJIK

H-es6ane 6uirraepno cblx oJlaroAo oraH re6a,rex,rap ne 6axrepu-
ja;rap cnures eAupnap. I(e6e,ror,'rep,leH Taphrina defoormons,
Rizopotlon rosettlus, Arnonitct ruboscens, Nlonilia frttctittlct,
6axreplrja,rapAaH Hca R izcQiu ru, Art h r<tbac I cr, S I re p I ornlLces qllHcl'I-

nun HyrtrajaHAanopH cu't/xuaunnap clrHre3 erMoK ra6u.nrtjjernHe
ManHKAHp/top. Ocac .ty'ony.et"r,ap r..raja xe6elex,rapu,qup. Maja

xe6anajra exc'rparrnffiH jyxcer $rtano;roxlt ax'run'rxjo MitJIHK

G-$yp$yprraarr,rlrHonfplllt NIaAAacll a.ryl,lHiublluAblp' I4ao,'re onyHMytll
ryryH 6nrxno,I KoB{acr eoejnHuH 6e,qYHt{ecuFIe ca6e6 orAyry YTIYH

6y r'latgejo ("r<uxcf' cesylrAoH oay6 6erryHMo AcMaKAHp) KHHcTHH

aAhr Bepr.rJ.'rMIlIuAIrp (ruexx,r 23).

A6cws rypuycy Bo 6aurra QntohopMoHrap
A6cHs rypluycv te6ulr repneH re6nerlr hopuoHay 6Hp.naurrue

o.ny6 ecacen 6rtrxu,rap ropa$trntrax cI{Hre3 eatr,rlIp (uraxH;r 23).
Ony cnnrc3 cAoH jexaHe MllKpoopraHwzm Ccrcospora rosi.colct

xe6e;rejlr4lrp. Earura Snrohopr'.ronnapAaH $apnrn oJ'Iapar a6cus
Typurycy 6up r.rxxr.16111'0p KnMLr 6ltrxrt,TapnH ltrxuura(lurlLl roH-
siru;lajup.

O(lno6onuH na $ysnxoxcrlH Aa ttHxrr6rlrop ra'cupa MarllK orAtl
hopr'ron,rap4r,rp. Orpro6or,nv Hclminlh<tsporittnt oryzee, H. lurci-
cum, Ophiobolus helerostrophit-s xo6arrox.neprr repa(l[H,qsu 5-6
soprvraAa cr{H're3 eAr{nrrp. oHyH yr.ayr"ru sopny,ry czsHaoo+-qYp.

@ysnxorcnu nca Fusicoccum orn)'g(lali. xo1atajlr rapa$uH1en
cr,rHre3 onyHyp.
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Enrruaapnx nxrnura$mnbr cruMyneeAoH MaAAaJrep cbrpacnna
Heleminthosporium sativum xe6e;rejnnaeH rurhrHan helunHro-
cnopr{HJrop, Gaphium sp. xe6eaejunqen aJrHHaH cKeneprrH Bo
cKJleporrrHuwrcp, P yri c u I ar ia oryz ae xe6e.nejnnqeH :urErHaH rrupu-
KyJIoJr, Pcstolotia cryplomeriaecola xe6e.rejun4err iurHHarr nec-
TAJIOTHH BO C. AAXI{,NAHP.

Muxpoopranu3MJrep Bac[TocnJro 6oj rua4qe;rapr{HnH anHHMacbr
6uorexnoaoxlrjannn jenr cahecn oay6 cyp'erle nuxnura$ erMoK-
AOAHP.
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oocfiJr x

BAKCUHJToP BO TepKHEHHAe 3yJrAJI OJrAH
AUKoP TrrEB[I nPEnApATJrApbrH AJIbIHMACbT

BaxrepnaJr Be BnpycJry BaKcHHJreplrH ecac rlrflneplr
3en@aeur4npnJrMr{lu, onrypynMyru xacrgJrr{KTopoArqu ruruxpoS

hyuejpeaepu ne ja oxnapun uera6oru{rJropnHAaH anbrnaH rperapar-
nap BaKcrrrrJrop aAnaHblp.

I,InaxAe ".ruqex" xec,rerrr.rjn ropoAaH Br.rpycnapAan heuun
xecrcauje rapruH aJrrilHau HJrK [peuapara BaKcHH (narrrxr.ra "vacca"
-rrrox AeMoxarp) aAu BeprrnMnrxAr{p.

Myacup AeBpAo Mr{KpoopraHu3MJrapAoH aJrhrHaH naxcnHlepu 5
rpyna 6enyprrep:

l. nupylenranju (xacrarrux roperMo ra6n.nujjemr) ser,r$neru-
MlrItr r{aurbr urxpo6aapqan lr6apar BaKcr.rHJrop (qan.nrr naxcnH.nap);

2. eaqypyar'lyff raroKeH r'rurpo6lap4aH (6arrepuja, pnrxercr
Bo Brpyc[apqan) u6apor BaKcnflnap;

3. uuxpo6 hy.*ejpeaapr{HlrH napqanaHMacuHAaH aJtbrHaH MaAAo-
nopAoH u6aper oJraH BaKctrHaep (rrr"rjern naxcnHlep);

4. xecrenuxrepoAaH r'.ruxpo6laprrH eK3oroKcHHnopHHAaH u6apar
onaH BaKcuruep (anarorcr.rrurep);

5. Accocuacuja onynr'rytu (rapuruur) rarcnuep.
{auarr BaxcuHnap 4aha carrleponH r{MMyHlrrer japaAaH [pena-

parnapAbrp. Ey npenaparJrapAaKbr hyuejpe,rapuH qoxarMacbr Herlr-
qocHHAo opraHH3MO Jra3brM oJraH MHrAapAa aHTr.rr(eHJrop oMoJra
xonHp. BarcnuaapnH caxJraHMa MyAAerHHr{ y3arMar yrryH oHlapbr
aAaron rypyAy6 ros haauHa caJrbrpnap.

Mnxpoopraxu3MropuH naroxeH.nHjuun sausaer4nr(Ao oHJrapbrH
rrMMyHHTer oMoJroKorprpMs xaccecfiHu rrlrK aede Jl.flacrep Myrua-
huqe emrr.rrrrAup. O, 1881-qlr ua4a cr6np japacrr errejhune qarrJrbr
BaKcrrH aJrbrnMacbr ycyJryHy nurnejr,r6 haaup.narruuAbrp. Ey r,rer-
ceAna flacrep cu6lrp japacu repoAoH 6arcuaaepu 12-24 KyH
op3rrHAo 42-43oC reMreparypAa caxJraMaura seu$aerunru, cogpa-
AaH Aopn aJrrbrHa jepuqapex lrMMyHHTero Hardn onMyurAyp.

flamepqan coHpa Pyu.rjaaa 1883-uy HrAo Jl.Cenxoscru heuuu
ycyrura cn6up japacruna rapuhr uJrK BaKcrrH anMbrruAbrp.

1919-uy unqe Spaxcbr3 aJrHMJrepu A.Ka.nMe.rr Bo III.KepeH
uuxpo6axrepnopAoH BopaMo raprrrbr qaHJrbr BaKcr,rH anMuurnap.
Or.napHn mrulrS erAHKnopH ycyJrna BaKcHH aJrbrrrMacH hasupAa
rc6a6er4e xeuum rer6ur onyHyp.

1925-.ru naao AEIII-4a B.Korron se 6aurrarapu 6pycenjos
xecr'aaujnnu repoAaH 6arrepuja;rapnr 6 ua MyAAerr.rHAa xapro$ny
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II{Aa MYhI{TI{IIAo
anMbIrnnap.

6eueprvrexae 6y xecre;rlrje naprrrbr BaKcr{H

l93l-qu r.nqe l.)Kupap Ba )K.po6un rayu r{eruapunn S ua
MYAAsrr{HAo ornr.r-rerrro_HJry arapAa 20oC rer*lneparypAa 6e.repepexrayna rapruH BaKClrH, H-hajcxu ne E.E;r6epuci-1g47_r, r{Jrnoce.rexcuja joay r.ne ry.njaper"ruja xecteanjnxe rapmrl Oa^r"pra,
BaKClrH anMHrruap.

tlarurl BaKcrrHJropHH aJrtruMacu, hep rue.i4eH oBBoJr, r"rzxpo6_napbrH r'lyejjau mapaurAo eg 6roaoxu xacconap[HH 4ejuurr,aecuHsT[IrrocHnAO MYMKYH OnMyruAyp.

^^.-"^ly-*._ llflo6napqan- rn6ape, BaKcr{Hnop}r arrMar yqyH MrK_poorapH rhr3AbrpMar. Bo ja xrrrrjenn MaAAonopne icrrrnp Bo
$opr"raarrrae) nruaenoxne eaaypypnep. f V V.V-u ;;rrl;;;",-,re6a, ence$aaur, noJr[eMr,reJr,T, Jlenroc[Hppog, xejecxypuejerapTH BaKcrrrurop anHHMHrtrAbrp.

Brpyc.nap4an u6apor ora" ,i*crH l{JrK 4aSe flacrep te@un_
AoH aJrbrHMHm/IHp. O, 1885_uu rrJrAa AoBrtran 6ejxuxu 133 AoOaryAy3nyr xec:Teauju ropoAaH Blrpycnapna jolyxaypy6 Kafl{yM
I€JIOBIICU Y3OPEHIO ryPYAAPAT ryAY3NYTA TAPIUH BAKCI{H AJIMHIU
Bo ryays hejranrrap repe$un4aH Armrr"rr* r{HcarurapH onyMAaHxrurac erMlrnrfllrp. Ey nura Kopa o Ho6e.n ruyxaSarnna najnr
xepYnMYrnAYp.

1936-qbr lg,nms M.Tejaep 'llacrep 
_ycyny ocacuHAa caprr

lt-]llfIi ]""*uju repe4en Br{pycJrapbr 23&afoe aF crrroByrurapa
J.nyxAypMarna rH3AHprrraja rapruu ceMaper,n BaKCHrr 2.,11161rnA'p.Fraaup4a .rnrroK, rplrfl, cgnxffJlr{ jaraaar, ,orr"rrLrr,napo?r{T, MoxMopaK Bo 6arura joryxyvy xocron[Knope rapmbrqaHrDr BaKcHHrop anbrrrbrp.

.."^ IT{ -hyrrejpe.nepuHu 
rapqanaMarJra aJrurran aHrnxeruropAoHI{oapor oJraH BaKcr{rurapo xurujerrr BaKc}rHJrop qejurlap. Te6a6srqeraphl' jataaartr, naparus, TeraHyc xscronrrKnopr{Ho raprrrHaccocuacrja ony,Myrrr BaKclrHJrop anbrHHp. Mrxpo6 

"*roro*arr_"_prrHAaH aJrbrHaH BaKclrE ropo aHaroKclrHJrop Ae 4eju;rup. haanp4aru66re_ne 6ajrapaur4a 6d-a rerep ;";;; ,"re"i:-"oi"r;-
Ta66n up@uaaxruKaAa joryxyry *o"rox.lropo rap[br rapu_rubrr BaKcr{ruropAoH KeH}rru ucrr$a4e eAHJr}rp. fnr*"""rr, *liua^y_pex, 4N@repnja ne rsTanyca rapruu BaKcr{HJrapr 6rpleuqupu6KoMrrJreKc haaunAa rsr6m erMoKJro ejHusauaHra yu xeme.nnjeraprubr r{MMyrrrrrsr japarrrrar oayp.
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TeMrae aHTlrKeH Be aHTprreJrJrep.reH ufiaper
ruffiu npenaparJrapbrH aJrbrHMacbr

Ee' su r'lypaxxe6 cn ecu$r,rK 3ynanJra p opraHr,r3MAa aHTr.rrennopr.rH
japanrvracuxa ce6e6 oJrypnap. Ox.napa aHrHKeHJrap 4ejr.ranp. TsMrs
r'.ruxpo6 aHTr{KeHJreplrH aJrbrHMacbrHAa KeH uyheH4uc-nnjr ycyny
KeHHm [epc[eKT]tBs MarflKAap. Ey ycynna ryparuAupunMuru
E.coli 6axrepnjacrr hyuejpacurgen rnraajapnjaja rapuru BaKcHHnop
(aurnxerurep) aaunup.

Te6a6arna coH HnJrop op3r,rHAo japaHan jexn 4epr'lan MaAAonoprr
oaan unrep$epoHJrap ,rox 6ejyx ehar"trjjer rec6 e4upaep. 1957-uu
rrlrAo HHxHnuc an:avurcpn klcaaxc re JlunAeuanu uyejjeH erAurop
Kv, Brpyc.rapbrH ta'cupuna ue'pys rarraH hejraH hyuejpeaepu
otr rapbrH rroxaJrMacuHH 4ajanqupax xycycn Maganop lr$paa
eAupnop. Ey uag4enepe uHrep$epoH ("uaxe o.nau") aAbr Bepr{nArr.
Ee.nelur.ne, jo.rryxyuy Blrpyc xocroJurKJropr,rHa rapruu r"ry6apnse
reg6lrpu y.ryH HMKaH japaHqrr. A;rlrr'raap r,rurep@epouy Aaha
etpa$.nn ejpexr'raje 6aruaa4uaap. Frasup4a 3 rpyn unrepQepou
rae'ayuqyp: d-, fr- Ba /- uHrep$epouaap.

BupyorapHH rejxocurlepa re'cnpunqeH a-HHrep$epourap Bs

Sn6po6aacraapa te'cuprrHAeH p-unrep$epoHrrap, 6aurra hyvejpe-
;Iepe re'cupnHAoH uce r"ryua$uo aMHJrn oJraH y- unrepSepon.nap
japauup.

Hntep$eporurap Blrpyc xocrorruKJropH, c(Jrepo3, capKoMa,
Mr{eJroMa, yAnar, aruujep ne 6ejun ruurunopHHuH oMorro KoJrMoc[Ho
raprrrbr rruuroAlrJraH en Sajqa;ru AopMannapAup. I,IncaxlapAa 6y
xocronuKJropo aHqar r{HcaH opraHu3Mr.rHre japanaH cneclr$ur
uxtep$epon.nap re'cup KecTopup. 1 n uncaH raHbrHAaH I rtrxr
untep$epon anHxhrp.

Keu uyhenqucuujn ycyny uae nHrep$epoHyH cHHre3r{HH te'juH
eAoH xeHrIH [rHcaH hyrrejpacungaw E.coli 6axtepnjacuHa Koqypyn-
Mocrr heca6una qox yqy3 Bs acaH 6aura xoJroH ranrep$epon
arbruMHrrrAup. Eaxrepuja I a rnqa uyhurnuqe 5 nr y -unrep0epon
crnTe3 e,qa 6u;rup;rap KH, 6y aa r.rHcaH raHn lrnrelxfepdnyn4an
5000 ae0e qoxryp.

hasnrp4a Pycuja, AEIII, Janoxuja Bo 6np cbrpa ra6ar.run
gnKonopAo ryparrrAbrpbrJrMbrrrr KeHoMa MaJTHK E. coli 6axrepujacu
mraMMnapu BacnToclrJro cenaje uurjacnHga nxrep$epoH arbrHMacbl
hejara Keqr{p[JrHp. Ey uecerenun' herunse 6up r{orHrurnK MaHe
oayp. Hnrep$eponnap aynan ra6uerrru onAyrnapbr yuyn 6axrepuja
hyuejpecu, ejxu sauauAa, cuHre3 onyHaH rporea3a Sepr"reurnepn
tepe$unqex [apqanaHbrp ne hyuejpeqa rouraHa 6lr.nr'aupaep. Eyna
xepo As hy.lejpe repe$ux4en cuHre3 onyHaH xurr,ru unrep$epoHy

. uyhrar.qeu ajupruar na3HMAHp.
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Tu66ae MoHoKJrorL[y aHTr.rKeHJropAoH Aa tia3r,rpAa KeHr,rulrcruSa4e e1unup" C.Mlracter.rrr, l.)ke,rep, H.JapHe l.rar 4oeeMoHoKJroHaJr aHTr,rreJT aJrMar ycynyHy xerutr erur.rrr ne 6yHa xopeHo6ea rrryxaSatrrHa .najnr *"iyrry.r"p. Monoxaonaa aHrr.rreJraJ'rMar ycyJry pscutlomonos aeruginosa 6axrcpujacuna (6y
6axrepujaaap janurau japa;rapa jory"xy6 ;".-;;;';;v"""."0"0
O.NYP;IAP) '[ET6NT CAI{JIMIIIU BO AHTHTCJ'I NPCNAPATbI AJIbIHMbIIUAbIP.
flpenapar4aH aprbrr KJ:rr{Hr.rKaAa ucru$a4e e\unilp. Ey ycyrrna
xopqoHxo raprubr Aa aHTr,rTe, il.rrbrHMr,rrxAr,rp.

flenrugau Bo ayJraJr ro6[srJru
npenapaTJrapbrH a JrbrHMacbr

alz z
r ooaoorAa KeHrru Lcrr$aae oJryHaH nenrrA.rli so 6o,gu 3ynanre6narau hoprrlonaap (hrno$lrsap,' ra,rxaua6a"r"p r"- 

""lo"ormBa3neprrH hopr.roH,rapu) coH trJ,rJ,ropg re4ep xntrjeen canres jo,ryvro hejraH, 6oj hoprrlony coMarorponuH HCa enMyru HHcaH
opra HnaphrHAaH anbrHbrp.

Te6nn MuKpoopraHn3r!,urap 6eae hoprr,rorutapbr clrHTes eTMoK
xaccocrrHo MaJTHK aejuaaep. KcH r,,ryhenalrc,rxjn ycyrryHy rer6nr
erMoKJ'ro aKaAeM,rK A-Baes oMaKAarrnapbr Hr-ro 5ipra lorurorporrr*,
xeHr.rHlr r,rHcaH hyuejpaorHqeH E. coli 6axreplrjacu hyuelpecuHe
KeqypMyrunap. A"ruHaH jeHu 6axrepr.rja coruio"ponrr'lr.ra,
erMoK xaccoc,Ha MaJrrrKAr.rp. Ey 6axrepnja nacnrecr.r,ro coMaroTpo_
rrr{Hr,rH aJ'rbrHMa rexHo.noxujacu npaKTnKaAa rer6ur onyHMar
Y3poAHp.

Me'Aealru Bo3HH hoprnroHy .onaH HHcynuH opraHlr3MAo ruoKopr'ry6a4n-,ecnHu roH3r'rMJtelllp. ttHCy,U,rH,H OpraHrr3rvi.qa rrATbrruMaMa-
cbl ruoKop (,qr.ra6er) xecre.t,jlrHa ce6e6 o,ryp. IIIoxap xacre.rrujr
r.rHcaHrap apacbr,Aa e,ryrrl haa.napi,rHa Kepo ypoK_AaMap Ba xopqeHx
xocroJII{KJ'IopLrHAaH coHpa yr{}_Hqy jepu ryryp. Ey xecre.nujeryTyna,J'Iap AaHM HHcy.nun re6ya eTMoJrr.rAr.rpnop. l97g_,ru r.ra4exeH r"ryhexqncauju MeroAy wna pycnja ," inUf_a, t eluar*
I'IHcyJ'rHH' 1980-.ru r.rJrAo rrca r{HcaH n*cyJtw.,tr cHHTe3eAaH E.coti6axrepnja.napbr anbrHMbrruAbrp. Mnrpo6rao.rroxnja cexajecrHux uah-
cyJrly KHMr.r HHcyJrHHr.{H r{rrK xeHHrrr lrcrehcaan 

-HHxlrarepa4a 
hejara

KCI{ TTP I.IJ! M I,IUJAI,IP.

Tlr66ae KeHr.rrn 
_ 
jajur,rrrrr,ru xacranr4KrropAaH 6upu Ao raH

AaMapnapbrHAa rpou6aapbrH aMoJra *"rrr"crgrp. Tporr.r8aap-ayrrr_
AaH u6aper oay6 npor:eaaa ecpiueHrrr Bacllroclrrs naprraraHbrpnap.flporeaaa 6arrepr.rja,rap, Kr{O * 6rsrarr, *"0"r"*r"i ;;A;or"acaH c,Hre3o./ryHaH $epr.reHrqnp. Bctcillus Bo Sm)ti-irru,rr,HcJrrr 6arreprja.rrap,{ilH ,;.rbrrrflu rpou6o,rurr{K nporea3aAaH KJrII_HHKaAa lrcru$a4e eAr{J,rHp. Mace,reH, 6a*reprra,r 

"p"[rr" +q
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xecre,qoH 3S-rrrax AaMapnapbrH,Aaxu tpou6lapnl 45 [orrrr€ op3uHAo

rau hern erMlluuup.
Tporrr6.nap $u6puxnepgex oMoJIo KoJIHp' Qn6puxn-ep uco

ypo*r"uru $epr"rentu tepeouxAeH napqanaHbnpnap' @epr*lenr

peror'n6r"acuii loay rrs rypauIAbIpbIJIaH E' coli 6axtepujacnnqan

anbllrHp.
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OECI4JI XI

A HTI'IE I{OTI'T K JIOPUH A JIbIHM A
E T4 O T E X H O JI O K I,I J A C bI

AHTHDPIOTI,IKJIEP hATTbIHAA YMYMI,I ME'JIYMAT BE
OHJIAPbIH MI4KPOOPTAHI,I3MJIEPE TE'CUPPI

{auam opraHu3MJropr.tH }rHKuura$uua r',reurpn ro'cnp Kecrapc--
MaAAaJrape anrlr6uoruxaep qejuaup. I4ncawtap 6e,ne MaAAenop,qaH
xocroJlnKTopoAaH M HK poopra Hr{ 3MJropa ra pru br ny6a pu ae,qe r.rc.ru$a-
Aa eTMHuInap. I4ax anru6nornx MaAAonap xr.il,rjenr.r CnH.rea jo,ry
r{rro aJrr,rHMorru cyn$ar"rrrqarr 6npleuMonop onMyu Ba oHJrapAaH
juryxyuy xocroJu.tK repoAoH crpenroKoKJrapa ritprubr r,ry6apusaqe
tucur@age eAHJrMr.rruAHp. ,

CyaQar'rr.r4 rpenaparnapbrHbrH xeruclu ne re6a6er4a ucrusa4e
onyHMacu jolyxyuv xocrollr{KJropnH, o r{yM,rroAoH, cencnc, MeHr4n-
xHr, nHeBMoxr.rja, rusrra jea ne c.-HtrH Myaruqocr4Hqa 6ejyx AeHylrl
japar4rr. Jlarun, rej,u eruex Jra3r,rMAbrp xlr, aHtn6norux MaAAoJrlo-
pHH xeHrrru ucrehcalr,r ne rar6nrlr ja,rHr,ra oHJrapbrH 6nocnurcr
jony lrJrg (ur.rxpoopnaHrr3MnopAaH) alr,rxuacr,lHnrn r"ryruxyuryjy
cy65rr c4luArrKAoH coHpa hajara KeqlrpflrMnrrrAlrp.

Murpoopraru,r3MJ'ropuH anru6uorux xaccoJropu, ja'nu on,rap4an
ruyxrellrrfi xocroJrr.rKJrapuH MyitnHqocHHAo r.rcTncfaAa oryHMacbr rlo\
reAr{M AeBpAeH lr.re"rylr4yp. Maja re6r.r.naclrH40H oJ'tlln hnuqnunep
rapru,IAanbr y3apnHAo 6euepn,reH jauu,r xr.r(t4err jalta.rrr,rpt,rrr
MyaJruqocuH4e ucru(:aqo erMlurrJrap. (Dlr.rococf , re6u6 to re6u-
arrxyHac o6y-onlr I46n-cnHa r4pu*rrLr japa,rapr,rn ruyarur.rocnHAa
xr(t,qeH rcru0aAa erlrejlr nacleher repr"ryu-r4yp. O, ra6a6ar
cJIMr.rHa hecp erqujn 5 rdr.urAara acapuHAo rej.q egnp xlr, jo,ryxyuy
xacro-rrlrKJrop xe3na xepyxuajar K[rrr{K opraHu3MJrop repesltr4au
TepoAHnr,rp, oHnap rcv Bo hana sacHrocrrJ'ro xocranapAoH capJ,raru
aAaMnapa Ker{up. 6y $nxplr I/.6ru-Culaa hele rulrKpocKon Bq
MHKpOOpfaHH3MnApr{H xeru(rnHAau 600 lla enre,r coj,rar!flruAr{p

xI ocpAa XaraurHnu ort*rcu, KepKoMrrr{ .Jr}rlr Bo hexrrlr
Ka(:reqqn' Asep6ajuan4a (L[amaxuAai Me.rrheru 11166 Axa4elru-jacrr japat'luur Bo KlrO xo6a,rer,repr.rHAaH 6up rlox ,,pr,,,r,
japa.naprrn Myarr,rqoo.rH4e racrn$a4o erMxrxArrp.

Pvc a;rulraeplr MaHaccer{H tso rloro:re6uon 1g7 r -7 2-rn,,rJrapAo
xecrepMrrunap KH, Penicil.Tiunl qvHcJU4 xe6e,raxaap rrryxreaudl
AApr{ xocre,rlixrepuurrr{ raprublcril}{r,r {lJ,rrrrp. pyc hexnrrru re6eqrrn-
cKH 1877-uv :arr.o xu$nu r,re,4a_6arr,ipcar 6axrepulaaapirror,,
rrHxlruracprrur,r qajau4urp4brrbrHbr rejA erMrlrxArrp. Ku6 xebelor-
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JropI{Hr.IH 6e.ne uya.nuqoBH xaccocu anru6uorrx (hejar e'nejhuua)

MaAAAnap eMaJIO xorHpManapv vJIe onarEAapAblp'

1896-qbr ,rlt1o lasuo Penicillittm glaucum-yu Kynrypan

MajecuHAoH KprrcraJl 6upaerurre oJIaH Hrrpo$enoa rypuycy arIMHIu

,"1 o"y" ,r6^p japacu repeAaH 6axtepujaaapblH HHKrrIuaSunu

AajaHAbrpAHrbIHH KecrepMlrluAlrp'- 
1898-'.ru uaAe Euuepl'rKc Bo Jloy Pseudomonas pyocianeum

6axrepnjacurrtrr rntxr-i@lt 4ajanqb'IpaH aHtu6uorux uaAAe har-

rHHna uo'ltyuaar BepMrrI[ BO OHy nl',IocHaHa3a aAnaHAblpMHIrUap'

flnocnanasanan jepau agTuce[TrrK xr'rr'ru uctlr6aAo onyHMyuJAyp'

1910- 1913-uy rnnapAo Errer ne A.nc6epr Penicillium qI'IHcrII{

xe6elexlepAoH aHTr{MlrKpO6 xaCCaje MaJIHK neHI'ICUJIJIHH Typuycy-

xy ajupunrulaP.
Braonoxu MaHIIToJII{ r'r.nx anru6norHK MaAAs-fielrrucurlrJrr4s 1923-

-qy IInAa HHxIIJIrtc aJII'IMH (DnertlnHr repa$nuqeu xeuro e4lrauuur-

q"ir. O, eBBoJrqe jauru.n xn$nn cra$unoKoKaapa r'len$rl To'c[p

erfil{unu KecrepMuur, coHpa Hca oHy raMu3 xy'nrypaja qblxapMHur-

qup.- Onyn ajupqurrr xe6eaer Penicillium notatum HoBY lrAu'

,l,rrr6a*tepuia-xacceja MaJIHK olaH xe6a'nejun xyarypaa uajecu

Onertn.rxr tepe$nH,qan IeHI'ICIIJIJIT{H aAnaHAHpblnMHIIrAbIp'

1938-r.r[ ua,qe 9ejn ueHrrc]rrrJrr.rH[H TOArI{rIIHE AaBaM eTAI{p-

Mr{IIrArrp. 1940-.I0il urqe gejH ne Oaopn xnS xe6enejlrH'qan roMH3

neHucI{JIJII,IH aJIMbIrrr Bo ory" 6axtepuja.napa onAYpYqY ro'clrp
er[r,rinnu KecrepMulrrnep' AHrra6uornraep harrnruAa ro'THMrlH

"apri, Ao ena 6y ua4eH KerYpYnMYur ne un,qr'rje roAap anapblnaH

ToAr}rraTnap HOTlrr.tOClrHAe ryalieH eAHIMI{IuAI{P Ktr, anTld6lIOrIIx

,uq1"r"prrr, 6axrepuja, aKTI'IHoMI'Icer' xe6eaox, hetra ruu6ja,

6urxu re hejnaunap Aa crrHre3 eAI'IpJIop'

Anrn6uorux ctrHTe3eAoH qaHrburap yqyH oHnapun 6uoaoxu
po.ny, hep ruejnex eBBoJr, MyAaoHa synxgljacu AarubIMacbIHIoAHP:-Sy 

$y"xiuja y3yH cYpoH ToKaMYJI npocecuHAa 6aurra r'lnxpo6lapa

"ap-, r"ry6-apuse BacHTocH xnrtlu japanMblluAbfip. OH,rap cnecu$ux
re;crp *iccecrre MannKAI{pJIop, je'Hll 6up anru6notnx rttyejjeu

rpyn qaHnblaapa te'cnp Kecrapfip. Ta'cup erMoK xaccacllHo Kepo

antr,r6uotnxIrapu 2 rpyna 6e.nr"roK onap: 1) 6axtepnja ue erlpyclapa
re'cup exer;tep (neHlrcluar'rH, Herpo[cuH' KapAI{cI'lH, anrunupy6IlH)
Bo D aHrdar Blrpycnapa re'cltp eAaHnop (jeleuuH, jepluxuu,

axpoMoBr.rpouurcun). I,IuqI{je reqep me'nyM onaH aHtlr6tloT uxnapllH

65i/o-u anrn6axreprraJl Be aHrr{Bupyc' 22%-u xapqoHx xacrearajn,

10.6%-u xe6eaax elejhuHe r"ry6apuae xaccacu qau-rurjuplap'
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AHTT4EIIOTI4KJIEP CI,IHTE3EAEH MHKPO OPTAH}I3MJIEP

Arrrn6uornx.nep 6axrepraja, axrnnouncer, xe6e;rex, u6runan aeann 6urrcutrep, qroqo ae hijraxnap repeS,nq""-;;;;;; ;;;;;p""p.Enoaoxr ruenurejzHqer acbrJrbr onapar anru6uorlrx rua44elep Trpyna ajprraup:
l. Eubacteriale.s cbrpacbrHa aHA oJraH scuJr 6axreplrjaaaprape6un^ex crr'TesoJryHaH anru6r.rorr{r(nap. Oxaap 

"r r"rd"trrr"3 jepe 6e.nyHyp:
a) P s e u d o m o na s quncrz_6axrepujanapnrr oMeJro Korr,rpAr.rKnaplr

anru6noraxnop: ,,,noc,,€ .,nu- p. or ri giro, o, Br{cKo3rrH_ p. vi s co s a;
6) _M -icrococc us, S tre ptococc us, Dip lotcoccus, C hromobacteri-um, Escherichia, proteus qrdHcJrlr 6arrLpujaaapr" ar"r", 

-*or*_
nspu anru6uotux.nep: Hrr3r{H _ Str. 

- tictii, l"r_orrramDiplococcus sp., npoArrn{o3rrn - Chr. prodigiosu'm. *o""foprrr,- E. coli, fiporanruHngp - pr, vulgaiis;
s) Bacillus rrlrHcJrr 6axrepnjanip repe0nHreu cHHre3oJryHaH

aHrn6uoruxnap: rpaMr,rrcrr'Jrep - Bac. breirs, ayOr-rr- _- go".
subtilis, noJrrrMlrKcr{rurep - Bac. polymyxa.

2. By4artanan 6axrepujaaapun iStreptomyces uuncnlr ne jaActynomyceles cupacu) crrres 
-"r4r.rep, 

urrr6rorr*;;;,'.;p""_
roMr{TcrrH - str. griseus (streptomycinil, TerpaTcr{Knunnep - slr.aurefaciens, Str. rimosus, ,oro6rocr, _ Slr. spheroides,
aHTr{HoMr.rrcrrHnep - S/r. antibioticus.

3. Harauau (Fungi imperfectil xe6eaexleprrH cuHre3 ergujuaHrn6uoruxnop: ueHxcu Jurrtr- - penicillium 
"niyrrs"iii, iprr"_o$yaoaun - P. griseofuloum, ,pr*or"rar" _ Trichotecium

roseum.
4. EasrrAluu{ (Basitliomyceteil Ba Kr{c6Jrr{ (Ascomycetes)

xe6enex.nepr{H cr,rHre3 erAuKnap[ anrn6lrornrurep: repruo$ lurJtnn _
Lenziles thermofila (6asvgruiu xe6a;rex),,ererrrr' _ f. sepiaria,
xeraJrnH - Chaetomium cochloides (xncanu xe6aaex).5. I46ruaau 6urxuaep (ruu6jaaep ne jocyxaap) repesnrrqaH
cr.rHre, eAr.rJroH anrn6raoruxaap: 6uaH_ruu6ji, xaopeln^i _' Cao_rella vulgaris.

6. f" 6urxr.raepun.cnHTe3 eTArrKJrop[ aHrn6r.rorr.rxnop: anJrr{T_cun - Allium sativum (capuucar), pa$anux _ Raphanus sativum(typn), ru3arr,rx - pisum sativum inoxyay, $aseaun _ phaseolus
vulgaris (ao6ja).

7 ' hejoan MoHruoJr[r aHru6uorux.rep: Jru3ocrrM, eKMrroJr[rH,
KpycHH, lrurepQepoH

Auru6uoruxnopr{H 6rorexno.rroxn ycynna cr.rHrBHHAo ocacoHMrrKpoopraHr.r3MnopuH ucruSaqecuHa r,rcrr.rHa,q eAr.rJrup.
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ecJIEAKTEPI{JAJIAPbIHCHHTE3ETA}IJIIAHTI,ID}IoT}IKJIaP

Baxtepuja;rapblH oMeno xorlrpAl{KJlapn antn6uorHKnop rr'lujenu
xeherAen [oJr[uenrlrr Bo ja 3Ynan te6netlrqup' haeupAa

6axrepujanapbrn TopKrl6uu,qs 140-aaH aprur antra6umux MaAAo

arrrKap eArutMr{rrrAflp. flpaxtrtKu qoherAen aurafHAaKbl antu6uo-
Tr{KJrep rrryhyr"r eheuujjer xec6 eqHpaep.

Tnporpnrcun. I4.ni aese 1939-T y rnAo [jy-fo repe$unlan
Bacillus brevis crop oMaJloKsrtrlxtn aepo6 6axrepnjaaapaan

iurHHMHmAHp. Anru6umrKu aJIMar yuyH 6axtepxja euu-nenrollJly

Aypy rr{Aa uyhumur4e 4-5 cytxa ap3uHAa 37oC -aa 6euepu'nnp'

Tnporpurcrmnn ocac huccecu hyuejpe AaxlrnrrHAa mrrJIaHAnlIH

y.ryH oHy 6axrepnja hyuejpecnn4ex excrpaxcuja Ycyny ruIo

ajupuprap (urexu;I 24). Ky.ntypaa r'aaje xJIopHA rypluycy Bacurs-

.iral 
-pU-4,5-e 

reqep rypruynaluAupunHp. By aar'ran 6axtepuja

PH-4.5 + HCI

BAKYYM.II,A
EYXAPNAH,U,bIPMA

NaCl

IIIerru 24. TnpotprrrclrHnH Kynrypa uajecnu4ou ajpur.nua cxeulr.
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hy.rejpenepn ne rrraje4e o;ran anru6rrmuK MaAAe qeKyp. Ou;rrpacnjajury uaa qoKynry r,raje4eH ajpH.nHp Be ryptu cnupraa I cyrxa
ap3rrqAe 

-excrpaxcuja onyHyp, rrarrrraAa anryr6umui hyvejpe4eu
crupr r'reh;ryayna KerrHp. Meh;ry.uy 6axrepuja KyrnocrrHAaH ujrpu,6
BaKJTJTM anrHqAa 6yxap4angHpMaura rarHJraruAHpxp Bo oxa-NlCl
ueh.ry;ry onaBo eArrprop xa, 6y Aa anrn6umuxrrH rreKMocrrHo
ce6e5 oayp.

Trporprmcur rpauuyc6er Be rpaMMeneu 6axrepujanapa 6axre-
puocru re'clrp xecrepup.

rpauncx4xn. flomauenrn4 reSner.nra anru6nmux ony6 Bacillus
brevis re@urnoH crHTe3 onyEyp; 4 $opr"racnr - rl,aMncrr4un A,
rpaMrrc[AuH B, rpaM[cuArrH C Bo rpaMrrcHIHH A ue'ayu4yp.
fpar.auycSm Bo rpartrr,ransu 6axrepuja;lapa re'cup **r"prp.
lpauucn4uHrrH aJrHHMacDr Aa rueKrrJr 24-ge xesrepr{JreH cxeM y3po
xeAup.

flo;rnuuxcxrurep. flo.uurrerr"rA r#nsttu roJrHMr.rKcr{rurep Ba-
cillus polymyxa, Bac. circulans tepoSxr4ex crHre3 oJryHyp.
Iloaur,mxclrruroptrH aJrHHMacH yuyn 6axrepuja 4epux rrna uyhu-
rurrro 6euepurup ne xap6oH ruen6eju KrrMH rnyKo3a, caxapo3a Bo
HlrrtracTaAaH ncruSa4e onyHyp. floaumuxcunrropu aAsrorr H3orrpo-
nr{Jr Bac}rrecr4rre excrpaxcuja erMoKJro Kynrypa ruyhu\unlex
ajuprrpaap. Ce.{[.dr onapar aHr,rar rparrrruexsu 6axrepnjaaapa
re'cnp e4up.

Batcrrpacun. Earcurpaclru rroJrrrfleflrr,rA axru6uoruxu Bac.
lichcniformis repe$uH4en crrHres e1iltnp. Oxy iiaxrepujaaapu
heu cerhu, haM Ae AopuH ru4a uyhratuu4e 6euepMoKJre ironprup.
lnqa ruax6ejil Kilru,yt rnyKo3aAaH r.rctrr$aqe onyHyp.

JlnxexuQopuuHnep. flo.nr.ruenrnq re6r,rerau 6y iHru6uoruxaepu
aa B_ac. licheniformis crures equp. Oxep mAa Myhurrr, *uS"
ruen6eju xul"ru uryKo3a oBo3lrHe cyA TypuycyHyn aMMoHrryM
Ay3yHy onaBo erceK, oHAa 6axrepnja 6arcrrpacnx oBa3rrno
aruexn$oprurrHJrep cr.rHTe3 eAr{p.

HlrslrH. Anrr6r.rornx Streptococcus lactis cyr ryptuycy crpen_
roKoKJrapH repeQuxqen cuHre3 oJryHyp. By r,,rercaqna 6axrepuja_
napH rnyKosanbr rypru (pH:4,3) nuqa rrlyhuruH4e 6yuepnpnap.
Ee;re r',ryhrar4o Kynrypa uyhnruxe 90o/o :aercnru n$pas oryryi *r,oy Aa aHTHOHoTHKHH acaxJrbrrJra ajprrauacuna HMKaH Bepup.
lparrrruyc6er ro 6e'sr acrlqo$r.ra 6axrepujaaapuH HHKlrrua$HHu
ropuoaaajup.

Eaxrepuocuruap a9 
- 
ja nporecr{Hnop. 3y.nan ra6uaralr 6y

anru6uoruxtep Eschertchia coTt 6axtepujacu rape@ux.qeu irr.",
o-nyHyp. Ey axru6nmuxaep rrporeasaaiprr, ,a'crprrae, re3
Sealaaruuplap. Barupcar qerurapr,r, c.ra$uaoxoxnapa, crpenroKoK_
lapa 6axrepuocnA ro'cup *ecreprp.
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BYAATJIAHAH DAKTEPI4JAJIAP (AKTHHOMI{CETJIOP)
TEPEOI'H.4EH CHHTE3OJIYHAH AHTHEI{OTI4KJIEP

I,Lrx aHru6uorlrx MaAAs orraH MHTceTr{H[r coBer anfiMlr.
KpacuaHuxoB aMaKAaurrapbl rrr'Ia 6lrp.nltx4a 1939-vy I'IrAa aKrnHo-
MHcerJropAoH anMbtruAllp. haaup4a aKTHHoMI{cernapAoH 2000-a
rsAop arrru6r,ro'rlrx MaA,qa a,rr,rnr,r6 Bo oHnapblH 20-uen qoxy

3aBOAnapAa xeHrrlu ucrehca,r eAIrnHp.

AuuHouyKoaprA Te6HeTrH aHTI,I6uorI'IKJrep

Morexyayuqa rnyKo3llA pa6lrrecn o,rlaH 6noloxr aKTIIB

MaAAonopa aMHHouIyKo3I,IAJ'IrI anru6llornxlep aejunnp' Byu.napa

cre[ToMI{TcHH, HeoMr,trcl{H, KaHaMrrrcHH, xeHaroMI,ITcHHJIop, hlrrpo-
MHTcHH Ba c. aI{AAHp. Ey rp-vn auru6r'routxnap qox 6ejyx npaxrrxu
eher'rujjare MannKArrpnop.

Crpenrouurcun. Crpeurolturotu ILIK AaOa 1943-uy sr4a
ParHep yHuBepcureuru rtnxpo6rro,roxrrja ra6opatopttjacsrH4a Lflare,
By* Bo Baxcrrlau repe$rrHpen Strcpl om):ccs griseus KyJI-
TypacbrHAaH aJrbIHMLIruALIp, crpenrounrcun oHy oMa,'IaxoTupoH
S t r ep to myces quHcrr.{ MHKpoopraHrr3MI,rH aAbI r{rle aJlaroAap onapar
aAnaHAbrphrJrMbIruAbIp.

Coner arruuu Kpacnaulrxor. Strepl<tmyccs grisctts aAbrHbIH

AY3KYH O,'rMaAbrfbrHr,l reja erMHru Ba crpe[ToMHTcI{H cI{HTe3eAoH
MuKpoopraHssua Actinomyccs griseus, 4aha coxpa nce Actino'
myccs streptomycinl aArrrurrr BepMHruAHp.

70-qH LuraepAan 6aur,rajapar aynja a;-IlrMJIopH aKTHHoMI{cerro-
pun 6axrepuja;rapuH xycycu 6rap rpyry oaAyryny're6yn equ6
oHJrapbr Streptomyces r{rHCJru (6yaarnanax 6axtepnja;rap) aAbI

aJrrblHAa 6upaeruqlrpqr,lop. Ea'3u aKrrrHoMl,Icernapr Micromono-
spore qHHcr.rHo ajrrpnurunap. Ey xura6Aa aKTl,rHoMrrccrnapHH aAbI
jeHlr re6y"r eAr.rrrMr{ru'rocnr(rar,ra RcpHnMHIUAHp.

CrpenrouurcHH aHru6uoruKrrHrr Str. bixiniensis, S/r. rencus,
Slr, humidus, .S1r. reticuli, Slr. grisaocorneus Kr{rlrr aKTHHoMrrccr-
nep Ae oMoJre xarupupnop. Onnea,rep crpeilToMlrrcr.tur hou cerhu,
her'r Ae AopHH Kynrypanapqa 6euaprnleKna anbrpAbrnap. hasupAa
oxy cenaje nurjacuH4a Slr. gruserrs (Act. streptomicini) Kynry-
pachIHH AapHH rH4a rt1,[1p1ns,ua 6eqepMoKJlo anblpnap. Cenexcuja

YCy,TnapbrHAaH ncT}tsaAa erl{oKJ'ro crpenroMHrcHH qbrxblMblHbl

100-200 r/rr crpenroMurcr4H oMoJro KarflpaH uraMMrapAaH rrcrlr-
(raqe o,ryHyp. Cnnres eAHnoH crpenror{rrrcrrHr{H ecac huccecrr Hco
hyuejpaaap4a ranbrp. Oxy ajupr'rar yqyH Kynrypa uyhrrlul.r
hy'eejpa,repre 6rrp,urx4a Hru,rejn6 Mahjryr halrrsa KegHpHp,
r*.reh,ry,ty hyuejpa,repqau ajsrpn6 crpenroMurcHHrr qeKAypypnop.
CrpenrouurcrrHuH auru6uorux $aa,r,rrrru uyhnnrn Typurynyryn-
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-1AaH acbrJrEr onapar qox nojutuo 6znup, reJroBrr ruyhur4e jyxcex
6uoaox u a Krr.rBrrrrK rrryura h uao 

"arrrp.'lp; 
;;G"r' f 

"' 
.p'r"rrir""O"

daxrepniataprrx excepujjoruxo xy,r.lry Ou*r"piro"rui"*''rf'^Ou*r._
prroclrr re'cup xoerepfip.

Heourrcnn.nep. Heor'aurcun r949-qy rlrAo Baxcuau se JIeEe-uaae repe$rrHAerr Str. fradiae 6axripujacuHnax urrrrr_l"rp.
Conpa.nap rrayejjey eArurMnruAr.rp Kr, oHyH repxn6u rroxry
rapurubrrnapAan u6apergup. Ey rapbrrubrrnaprrn hep^6upu axru6u_orlrK xaccsnu oay6 HeoMr.rrcr{H A, B, C, .(-, E ne'F ua"u"rprup.Heouurcuruep Str. .albogriseoiis,' sir. 

" k;;^;";;;i"- *yr_
Typanapbr rapeSuH.qeri Ae cuHres onyHyp, JraKr{H npaxrrxa4a Slr.fradiae KynrypacuHAaH anbrnup. 

-fpirraruyc6a" 
i" lprilr""O,

6axrepnjanapa raprnbr Seaarur x".r"f"p.
Kanauurcunaep. Jauol arinwu Vr,reiana 1957_qn HnAo KaHa_uurcnHn .S/r. kanamycellcrzs xyarypacHHAaH aaunrrn up. Cox_panap KaHaMurcrrH[H yq MaMeHrrH rapbrnrbrpDrgAaH n6aper onAyry

arrrKap eAr.rnAr{: KaHaMrrrcrrH A, B re C. Earrepujanapi, xycycoHMycobacterium tuberculosu.s se E coli-le ;*VpV-.V ,l;"rrp,
xecroprrp.

KenrauurcfiHnep. Ey anrn6rorux.nep rpy[y (xexralrrarcnnA, C, Ct se C, Micromonorporo purpurea Kynrypacu repe$un_
Aerr cr{Hre3 eArrnup. lpaurr.ryc6er Be rpaMMaH$u 6axrepuSanapun,o qyMroAou Proteus, pseutlomonas .lHHcrH 6axripr,rianaprx
unxmuaQuxu 4ajanqupup.

Frurpouurcun. Anru6uorr.rx lg53-qy r{nAe str. hydroscoDicus
1Y:ly_p^r.y_Ta 

n 
-a 

j pnurunrurAyp. lpa r,rr*r yc6er, rpa ru r,,rlx6r, u'.rrAo _
erJr Ba oe'3fi OyAauraHau 6axrepnjaaapuH rrnKtrrua$uxrr lajax_AHPbIP.

TerparcuxJrlrH Be xnopaM$eHuKoJr
THnJru aHTlr6lroTHKJrep

Terparcnx'nuH Trrrur[ anru6uorux-repe 34 xurrljeru 6npaeruueallA{l{p. On.napun 6e,auaeplrxr r"r"p4", Keqr.rpaK.XaoprerpatcrrKJr,H. sy urr"o"'G""H r94g_.ru lrnAo str.aureofacicns KynrypacbrrrAan ajrrpr"runr Bo KynrypaHbr arapJrbr BaAypy rHAa rrryhnrun4a 6euepr,aixae ce.ajeqo d;;;;'irr."_
MHTCIIH, AyoMlrTcr.{H aAbI anTbIHAa anMhrllnap.

Jyxcex anrr.r6noulx axruurujrr typru 1iH=3,5_4,0) uyhut4exocreplrp. lparurlryc6er Bo rpaMrtreH@", u."ao$rn, 6u*raprffipu,puKKercr{,/rop, Br{pycrap ae r.r6ruqau- hejnax;rapa re,cnp ;fi;.'oxcnrerparcnxJrnH. oxcurerparcr*.rnx, srr. rimosus, srr.griseoflavus, S/r. armilatus,'Sti. 
--iureofaciens 

KynrypanapcI'IHre3 eAHpnop' flpaxtuxa4a ory S/r. rimosus HsByHy HrrrracraJrbr
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fl{Aa MyhErrHAs 6euepuexle annpnap. Xaoprerpatc}rKJllrHAoH
MOJreKynyHAa xJrop oBe3HHo huqpoxcu.n (oH) rpyny orMacH ruIa

$eprnexup.
Tetparcaxaun. Vtx reso xnoprerparcuKJrnHlrn xaraJlurrrx

xJropcysnaluAupMacbl joly u.ne aJIbrHMbIIIrAbIp. Coxpaaap uyejjex
eAunMHrrrAI{p xu, Slr. viritlifacicns na Slr. uurofaciens re6uu
rerparcrrKJrHH cHHTe3err're ra6u.nujjeruue uaauxAupiaep. Antu6uo-
THKJTTTK Xaccacr.tHo xepo xnopreTpaTcul(JlHH BA OKCUTerpaTC[KJITIH-

Aex he.r qe $epr.nexruup.
XaopauQeHr.rxo,r. Ey aHtr6uorux 1947-.tu HnAo Epnnx

rcpe$nu4ex S I r. u c tt c z ue la e uetyagorr aJIITHMbIIUAHp. Ky;rtypaxnt
rnucepuHru Aapr.rH rnga uyhurur4e 6euepMoKJlo 4 urlt xnopaM-

Sennxoa aJrMar onyp:
XaopauQenuxoa rpar'lr,ayc6er Bs rparuuan$u 6arrepnja;rapa

6axrepuocraTux ro'cup xecrspl,Ip.
AxrrnouurcuHnop. Axruxouutcl,IH HJIK ne$e BarcuaH Tgps-

@nrqeH 1940--r.ru ut4o Str. ontibiotictts KynrypacHHAaII Kpxcran
rusKrHHAo anbrHMbuugbrp. hasrrpqa oHy cnHre3eaex 20-je reqep
aKTnnoMr,rcer ue'aym4yp: Slr. chrysomallus, S/r. flovus, Str.
purvus, Slr. griscrrs ue c. Elrure aKTIrHoMI,ITcLrHnopItH 100-Aen .{ox

HeBy ua'lyl'r4yp Ba arxaruAaKbl yMyMr.t xnt'ljenu rypynyua
Manl,{KA[rpnop:

EpnrpounrcuHnop. 6y rpyn anrn6uotnxnopo epI{TpoMI{rcI{H
A, B ua C auq4up. Epurpor'autclrH A u-rtx qe$a 1954-qy Hnqe
Slr. erytrees KyJrrypacbIHAaH aJIhIHMbrIuAHp. EpurpouurcuHnop
cra(runoxoxr, crpenroKoKK Bo [HeBMoKoKKJrapa 6axrepuocuq
te'cnp xecropr{pnop.

Pn$aulmcunaep. PrQaunrcuHrropr{H A, B, C, A Bo E

$opr'.raaaprr ue'lyuqyp. PuSaunrcuu Slr. mctliterranci Kyn-
rypacbrHAaH lrrrx qa$e 1959-uy HJIAo aJrbrrrrrrbrruAbrp. lpar',rr',ryc6ar
6arrepuja;rapa xyqny te'cup xocropup.

I( eD e Jr eKrI"' 
;L?i.""?tH#?I"9" "r 

E3 orrvH AH

Ke6enex.nepqen 400-len,.rox axrlr6rlorlrK rvraAAe anr,lHMuruAbrp.
Jlaxux eKcop aHTn6uornxaep flHcaH ne hcjnarrailp yrryH sehep.nu
onAyryHa xope oHnapr,rH aJrbrHMacu sen(l ojpeHuluuru.qup.

Ileuucua.nun. Ke6e.nexnapAaH aJlHHaH rrax antu6uorrrK MaIAo
neHlrcuJrJrrrH onMyuAyp. O, ulx ged)e xyrrypa r"rehlyay ha;runAa
Penicillum n ot ctl u nt xe6aaejnn4ex (Daeuuun repedruu4oH aJrblHMbnu
Bo neHucuJrnuH aAnaHAbrpburMr,rruAup. Olopu ne rlejn nce 1940-r{u
rlle 6y xe6a;rexaepqoH roMu3 [exuolJrJrrrH irrrtrHrurap. Pycnja4a
neHr{cHJrJrrr H a Hrra6lrornx il | 9 12-cu rrnAo aKaAeMrrx J eprrrol:tjeBaHH H
peh6apalljlr aJlrbrHAa P. nolcttum xe6aaejun4eH arHHMHtu no
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Bejyx Bereu ruryhapr.r6ocrHAo japaarr acKopnopnH MyanlrqocuHAo
oBo3cu3 pol ojnarr,ruruAbrp.

coxpaxn raAr,raTnap Kecrop,p KH, [eHr,rcu,trutt pcnicillittm
rdr'rHcru 6arura xe6enaxaep (p, chrysogenurn, p. brevicompactum,
P. nigricans Bo c.) Aspergillus qrlHcru xe6e.nexlapu:a 6a,zu
HyuajeH4aaapil (A. flavus, A. qanus, A, nitlulans) Ao cr{Hre3
eAupnap. fleHr,rcl.urauuu xe6eaejx Aypy rrrAa rrlyhurxxun cerhr,,*rAe
6evepuexae anbrpnap. hasrrp4a lr. lhrysogenum KynrypacbrHAax
[eHr'rcHJrJrrrHux 40-a rEAop Myxrealr$ soprtranapbr anHHbrp. Jlaxr.ru
oHnapbrH hauucn jyxcax anrra6r.rorux $eaa.nur Kecropo 6uaue_
AuKnoprrHAoH xnr*ljenn ne ja Seprr.reHTaTHB joa.na axrua SopuajaqeBplrrrpnop, MocoJroH: 6 - aur.rHoileldyrcurJtytlf. TypruycyHa acerrrn
rpyny 6up.norrrAr.rpMoKJra neHucr.rJrJrrrHr{H draaa iraao"y arrrrrp
(6ax: $ecua 16).

renuclraauxn Kynrypa uajecnnqex y3Bl{ henae4nvnnep.ne
excrpaxorja erMaKJr€ ajupupaap. OHyu anru6r.rorr.rx qxrunal.rju
aHrra_r rpaMr*lyc6er 6axrepnjalapa re'cupr.r uae 6aun4up.

CeQa.locnopnn. Cephalosporium qr,rHcru xe6e;raxaep repe_
$ur4au cr{HTe3 onyHyp. Knrujanu rypynyuqa neHr{crrJrJrr.r'o
jaxux4up, JraKrrH oHAaH (rapr.nu 

'oaapar 
tr-a, 

"pa"rr,ryc6er, 
han 4e

npaur*ranSu 6a xrep{aaapbrH rrHKnruaSHHn ropr*los.najr,rp.'

-- 
Oyuaruaaru. By axru6lrorrar roJrueH re6nernn 'oiy6 

Asper_
gillus furnigalrrs xe6e.najr{HAoH anbrHbrp. Arr.re6e re 6e'sn cra{:n-
noKoKJrapa raprubr aHrr.r6rrorr.rx xacca Kecrepup.

rpneeo$y.nnrH. AHrn6lrorr.rx hereporclrxalrx re6ueran o;ry6Pcnicillium quucru (P. urticae, P. nigricc,rs, .p. rctisfrichi)
xe6e;rex.nep repe@un4aH cr,rHTe3 onyHyp.

Cenaje uarjacuuqa oHy p. urti.iae ne lr. ttigricctns xe6aaer_"
noplrHAoH anbrpnap. Ke6eaexaepo rapubr a*rru6rrorlr* aKTrrBJrrrK
xecrspt{p.

Tprxorercr,. 1948-qu uJrAa Trich.orcciurtt rosc,rt xo6e-
qajuxren aJrbilHMbruAr,rp, xe6eaernep Ba BlrpvcJlapa riiprubr a'Tlr-6uorur xacce Kecropup.

AHTTIb}IOTI,IKJIEP}IH TETDI,IT C Ah ENEPU

. . 

Eaxreplrjaaapbr H oMono Karr.rpAr4Knopr.r a Hrn6lrorr.rK Jrapr,rH oKco-pujierr,r M,KpoopraHr.r3Mnapa sehep,ru re'cup ;".;ilA;l;' yry"rer6r.rr oJryHMaMbrr[aap. On.napor, ,o* as h;ccec, esyne ,ar6rn"cahaor ranMbnuAbrp. Tnporprarcltr sahapau orAyry yrtyH oHAaHjaanrrs xylny aHrr.rcenrr.rK KHMrr rr66a" iG"tui"'^.oirrr.
l^Tal:._ll C ueppahujja4a ja pa,rapbrH r{rrKr{H ruurroHMocu, rrpr{Hrru
Japanapbr, MyanuqacuHAo Bo rHHKonoxH Toupy6e4e, no.nnuri*arrr_
napAeH MeHlrHKr{T, Ha$ec jollapu uu@excujairrrr'ryrrrr*"a"roo
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ucflr$aAo oryHyp. EarcxrpacuH r{prrHJru japaaap, Aopr xecronrrK-
rspu,, nnerrroxujaunH MyanfiqscfiHre rer6ur onyHyp. Ey anut6r-
orux hejrarruapux jer'rrxo rarHJrAHrAa cruuyajarop KlrMrr r'ryc6er
Horlrr{o rep4njn yqyg orrAaH hejsaH,qapnbrrAa xeur{ru ucru$age
onyHyp. Hrgux uHoKnspAo MacrlrruH (Aemxeaueuux) ruya.nuue-
cHHAa, cy6rlraurue 6r,rpanxqe uce jejunru cexajecuuge res xapa6
o.nat uehcyrurapu nopyMar yqyu KoHcepBrsrrr/(up[qlr KrrMu rer6ur
e4nnilp.

flpaxrnxa4a aKTrrrHoMr{ceurepAan zurbrHaH aHru6uoruxngp qox
xexurrr rer6nr onyHypnap. CrpenrouurcuHAeH re6a, ryajapeuuja,
BgpoM xocronrrKJropr{HlrH MyannqocrruAo KeHHru r.rcru$a4e eAr{Jrlp.
Heouurcux sehaplu onAyry yqyn oHAaH ruyejjeu Hahujjeaepqe
onax nx$excniatapa raprubr (Aepn, rynar Bo amls 6our.nyryHAa)
as haraapqa rer6ur oryuyp. KanamlrrcuH.nep4an 6ejyx r',ryne$$e-
rujjerae BopoM, cu6up japacn ue 6up uox jo;ryxyuy xocranr{KJlapxH
MYanIIqoctIHAs, TeTparcuKJrHH Bo oHyrr TepoMonopH uca rujrr,rerar,r
npenapar xlt"ru re6a6er4e 6yryn joayxyvy xocronuKnopuH Mya-
nuuocrrHAo ucru$a4e onyHyp. Xnopar'l$exuKorr, ep[TpoMrrrcr{H Ba
pn$aunrcux rapbrH jara.narnr, uaparu@, 4ueexrepuja xnuu joayxy-
t{y xocTenuKrapuH MyaruqocrlHAe rer6ur eArdnrrp.

Ke6ereraeprln crrHTe3 erAlrKnspu anru6notllx.nop Ao sehepau
onAyrnapH yt{yu xegl{ur rer6ur cahecu rana 6r.r.nueMrrrrurap. Jlaxun
oHnapbrH 6e'eu;rapnrqaH oBo3onynuajan AepMaH Magocr{ KrrMH
rr.r66Ae xeHHru nmr$a4e onyHyp. flexacruurun Bo oHyH repoMo-
napr qoppahuje4a fipurrr,la japa.nap, cx$.luc, nnenuonuja, nepnro-
rrurrrH Myanur.roclrHqe, $yuauuraun rn66Ae aue6uosyn, 6ajrapaur-
\a uco unoK rypAnapbr Bo apbrxbrpHH MyanurracuHle ,r9r$g
onyHypnap. lpnseo$yanl.rH AoMHpoB Bs Anxap xe6eaex xecre.nux-
JIopr{HlrH Myan[qoc[HAo, KoHA raceppySarbrHAa rrce xujap, KeJrer!(
Bo cr{rpyc 6nrxz.nepuH4s ynJry ureh xocra.nujlrxe raprun uy6apu-
ae4e rer6nr onyHyp.
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OEC}IJI XII

Y3BH TYPIXYJIAPbIH MLIKPOE}IOJIOXU
IICTEFTCAJIbI

Cy.q ryprycyHyH aJrbrHMacbr

- Cyq ryprtrycy 6rp cbrpa xaprrru onKanapAo cyq rypruycy
6axrepujaaapu Bac[Tocr{Jra anaepo6 uopaurAo aauHolp. heae
1847-qu HJrAo Eaaxqo KecropMrrrrrArrp Kr{, ruoKop rbrqrhrpMacbr
saMaHbr cyA rypuycy oMeno xonup. Ey ycya,ra l88l-qu r.rJrAsH
cYA rypuycy anbrHbrp.

Mr.rxpo6no.uoxu ucrehcan ycynyHyH xurujanr ycynAaH ycryH
,{eharu oHAaH u6apergl,rp Kfl, MuKpoopraHr.r3Mrap aHqar cyA
rypuycyHyH 6uoaoxr.r aKrr{B $opuacu olau JI-ngoMepH cr.rHre3
eAr.rpnop.

Cyq rypruycyHy eMeJra xerlrpeH 6axrepnjaaap horrto- Be
herepo6eprtreHTaruB o.rrMarJra r.rxu jepe 6eaynypnep. houo$epuen-
rarua 6axrepujanap rbrrdrbrpMa 3aMaHhr etaC ruehcy.r, *rw cy4
rypurycy oMoJra xoTHprrpnap:

CoHrzOo - CHa - CHOH - COOH
rnYKo3a cYA rypruycy

herepooepr',reHrarr,rB cyA rypuycy 6axrepnjanapbl cyA rypruycy
nro 6epa6ep qoxny Mr.rrAapAa eTr.rJr cn[prr{, rn}rcepr4H oMoJro
xeTHpr,rpnep:

CoHrzOo - CHa - CHOH - COOH +CHs- COOH +rnyKo3a cyA rypuycy cHpKa rypruycy

+ cHs-CHzOH * QHz-CH-QHz + COz
err.rrr cnupr, 6rI dn cin

rnucepnH

Cenaje4e horr,roSepueHrarr,rB cyA rypruycy 6axrepuja/rapbrHAaH
ncrnsa4e eAr{nup. onaapa Lactobac illui cteitiue ctcii,'L." bnlgctric us,L. casei, L. leichmannii, L. pentosus, Streptococcus lactis se 6.
alrAAHp. Cyq ryptuycy rbrqrhrpMacw L. casei, S. lctctis repe$uu4ex
30oC -Ao, L. bulgaricus, L. ttelbrlteckii repe$uH4eH uce 4SoC
Aa a[aDbrnbrp. Myhrlrqe uroKopr{H rarbrJrbrrbr ruraMMAaH acbrJrbr
onapar 5-20Y. otyp.

- PycNjaaa cyA rypuycy aJrlrHMacbr npocecuHAo L.delbrucckii
oaKr-epr{Jacbr Aaha KeHr,rE llcruea4a eAr.rJrup. Baxrepujaaap cycnoAa(8-12% ursKop olau uyhurqe)- 12-18 .ra, ,y44"rrn"ae'6e*aprnr_
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MaxJre qoxaIAbUIHp, coHpa 2-3% MrIrEapbIHIa $epuenracxja xeleH
rrOHO OJTaBA eAlrnnp. genle onaH MeJIaCCa (uIOKOp raMHrubrHIaH

aJrHHaH Mehcyn) 6axrepnja.nap rapdrrHloH 10 xyx MYAAotIrrIAo

rEtrrEpAbr,nH6 cYA TyplnycyHa qeBpHrlrp. cYA TypEycyrryH rarH-
rrrrbr MyhlrrAa MyojjoH ftrAap agrAblrAa 6aKreprjaaapux @arrujjeru
mpMo3JraHbrp. Eyua xepo Aa oMoJroxoJroH cYA rypEycy MY-

hrm CaCO3 Ay3y oJraBo erMoKJro HejTpaJUraEAHpHnHp. Kalcuyt'l
Ay3y rugKnrH,qo rreKMYIu cYA TypEycy r"ryhurqeH ajpbubrp Be

TOMI|3JrAHI{p.
Cyu rypruycyHyH aJIHHMacHHAa rrcrr@Aa eAHJroH xaMMaJUIap-

4an 6npu Ao cYA ueohepuaup. Cya rreshopl{HAe oJran naKTo3a

mexepn L. bulgaricus 6axtepujacu re@ungeH cYA rypluycyHa
reAop rbrrrrHpAbrJrHp. flpocec cenajeAe Sacuaecua oaapar 6ejyx
hequau Sepr'rextjopaaDAa anapHnHp.

Ceaaje4e Kapros HuuacractrHa L. brcvis 6axtepujacu BacHTo-

cHre rHrrrtllvrMarna Aa cYA TypEycy anbIHHp. ontnua.Ir uapalrrAo
L.bulgaricus 6axtepujanapH Hr{ruacra ruoKoprHrru 90%-rm cYa

TypEycyHa rreBtrpnpnop.

haebrpAa cenaje4e un op3[rHAo 30000 r cYA rypuycy ucrehca;t
eAunup. Tat6ur cahecunAaH acurbl onapar cYA rypruycy Yt{
ruoKHJrAO anbrHblp:

l) texnuxu cyA rypruycy (uexlYPYJrMYru' JraKrrH ToMr{3JroHMo-

uuur)i
2, rHAa MoFcoAHJIo japapnu cYA rypmycy (texxuxn cYA

ryptrrycy uyxreaus xuujenu ycynnapna relrueaeHu6 ureSSaQ;raur-

AHpHnbrp);
3) xnr'rjenu roMI{3 cyA Typrycy (jyxcex raMI'I3JITIK AapoqocuHo

MaJrr{K oran).
Texnuxu cyA rypuycy xaJlr racappy$atnnuu uyxte;ruS

cahalepuuqo: AapunopAaH ehenxuH TaMH3JraHMocH, [anrapJrapHH
jyjyarrracn, jyu Bo napqanapHH poHxJIaHMocH, januurran Bo

ren6exuHuH haar,rpaanuacbilHAa rer6r.rr eATIJII{p.

JejuHrr.r cenajecuH,qe xeJle, qeM, xoH$er Ba ruap6etnepe
rypruMa3a AaA BepMaK YqYH cYA rypuycy snaBa onyHyp.

Te6a6erqe roMlr3 cyA rypuycy r'ryxrelu$ xacronnKJroptrH
MyarHr{ocHHAe, raH 6apnaequuu auvn K}IMH KeHrrIu ncru$aqe
eArnrp.

Cnpxe rypuycyHyH aJrhrHMacbr

Cya rypurycyHAaH $epruru onapar cr{pKo rypuycy, o r{yMnoAoH,

JruMoH, Syr"rap, lrraKoH Ba rnyKoH TypuynapH aepo6 r"rera6olusu
uehcyllaprrqurp.
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heae rEAr{M AeBpnopAoH 6epu HHcaHrap ruepa6uax crpKa
anapar uctu$a4e erMlruuap. tllepa6 ar3br arrHr ra6ua rypruyjytr
Bere ruepa6a Sparcusua "vinaigei - "rypu urepa6" Aejunup.

Cupxe cesy jynanua "oxcjyc" ce3yHroH xerypy.ny6 "rypru"
,qeMoK,qrp. Cnpxeann 6axrepnjaaap repeSr.rHqoH cr{HTe3 onynMa-
cuxu 1837-rrr{ r,urAo Kjyrcunr cejnoMnu, 1868-.n{ nnfta uca flacrep
cy6yt etr'rurrrArlp.

Illepa6un rypruyMacunH Mehe cr{pKe rypruycy 6axrepuja.napn
TepoAr{p. Onaap Psendomonadeceae SecnaecrHnr^ Acetobacter
rdHHcuHuH nyuajenqeaoprlAnp. Cupxa rypuycy 6axrepuja;rapu
aepo5 Mera6onugnra MaJrlrK oay6 ceaayaoaa cr.rHre3eAoH jexane
6axrepnja.nap4up. By 6axrepujaaap ruepa6AaxH errrrn cnuprr.rHH
HaTaMaM OKCr.rMOrUMe HOTuqoCI,rHAO rreBHpupnap:

CHaCHzOH + 02 - CH: - COOH * ffzO
sTrn crrprH crpKo rypruycy

Enp Cupa enKonepAo cHpKeHHH $paHcr,re ne ja aarrran cyp'arn[
ycyny Hno anbrpnap. Jyxcar xej$ujjerau cupKe xehna $paHcns
ycyny una y3yM luopa6urAan aJrbrHup. Ey uerce,q.re 6ejpy yc.re
juxrur'luur qoHnops japrrja ftrAep ropa6 rexynyp. CnonraH cupKo
rypluycy 6axrepuja;rapbr yr{yH ceJreKrr{B ruepar.rr japarrnrar Monco-
quae urapa6a crrpKe rypuycy oJraRe e1mrup. Ee.re uepaurAe Konap
Mr{KpoopraHu3MnoprrH excepujjern MehB olyp, cnpKa rypruycy
6axrepr.rjaaapbrHHH @aaanjjeru uca aprup. A.qereH ueutrcpa 2/o
cnpKs rypuycy, 4% eruJr crrprlr oJran ruepa6 roKynyp Bo

20oC-le caxJraHbrJrbrp. Aepacaja yr{yH qo}uopuH ycr hnccecnH4e
xYcyc[ AonHr( arrbrrrHp Bo KoHap rtlurpo@nopaHbrH AaxHJr oJrMaMa-
cHHH ro'r'urH erMoK yqyH raH3u$le xun oprynyp. flpocec uox
sen$ xerqrajnHAon 2-3 he$re rrsKup. Cr.rpxe rypuycyHyH MurAapbt
5-6%-a qarAurAa flpocec 6arua qarrrp. r{ynru ruepa6Aa crr{pruH
MItrAapH a3aJrAHrAa 6axrepujaaap cnpKe rypruycyHy napr{araMara
6auaajupaap.

A.nuan cyp'erau ycynyHyH Spancua ycynyHAaH acac $epru
onyx urepa64aKH cnr4prHH oKclrAnorurrra cerhunr.r 6ojyi oaruacHn-
AaAHp. Bynyn yqyH ruepa6 oJraH rrone cupKo Typruycy r{Jre
[rclaAHJrMHur Suctnr araqu joHraprr (ralarua.napu) calnunp ne
cxpKo rypuycy 6axrepujaaapn oJraBo eArnr{p. Earrepujanap
ranauanapbrn cerhr.rH4e (cnpre rypruycy hon4yry yuyH) u.nuurn6
raJrMarura KeHr{m $ea;rnjjer Kocropr{pJrop. Eeae uopar,rrAo cnHprHH
cupKo TyprxycyHa r{eBpr,uMecn cyp'ar.na xeAr.rp Bo Bo res 6atua
xonup. A.nunan cyQpo cnpKocr.rHr.rH repxn6nnga 4,5-S% crpKo
rypruycy onyp.
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lr,rurupua 3aMaHbI errn cnl{pruHs qeBplrre 6uleH- hep haxcu

6up cy6criargaH (ruapa6 ee nHsaAoH' Y3YM' anMa Bo 6aurra uejne

uupenapI,IHAAH, HI',IUracraJlr{ r'rehcy.nnapuau) cl{pKo anMar onyp'

OsBerqe cnrrpr rbltlrblpMacbr BacI'ITocHJIa cy6ctpar'rapbIH TopKtI-

6uu,uexu [roKopJlopu erl'In c[]lpruHo r{eBHpMoK MarcoA[IJIe r"raja

xe6oaex,,rapuHqoH (Mocea an, s ac c har om r-c e s elli.p s oid c u s-Aen) ucru-

6aqe eAHnHp. lrrvrrtpqr,t,runrur r'lehlya4a c[HprI'IH MrrrAapbl

i07o-o"" qo)( orAyrAa oHy cI'IpKo rypllrycyHa qeBrrpl4pnop' Cnuprun

MurAapbl l0%-lan a3 onAyrAa l{co cupKo rypluycy ronJIaHMaAaH

xap6on ra3r,I Bo cyja reqep oKcl4Analurp' flpocecu anilpMar YqYH

*ia"r, Acctobacter ctccti 6arcr:epujacr,In4an r4crn$aAe e4ilnvtp,

iiliioao"t", aceti 60'/", A. pctstuicinum sa A. orlcctnense 40Yo,

e. iytlir,"m 4-5y., A. ichutzenbachii llco 10-12% cl{pKo

rypuycy oMora *""rprpr"p. hasnR4l ceHaje4a ucrr'r$aqe eAI'rnoH

crp*n ,yp-ycy 6axrepuja,'rapr,r 80-90% cupKo rypuycy crrHre3

eAr.rp Bo npocecn aepairja u,ta to'cnp onyHaH xYcycu Sepr'renr-
jopaapqa arapbrpnap- 9ox saxr aJrbIHaH cI'IpKa 6ynanrrr (ryrryH)

onyp Ba oHy raMH3J'IaMeK JIa3bIM xenup' Eynyu YqYH cI'IpKoHH

cy3xordAoH Kerrrpup, coHpa ra6,raIIrALIpbIp na 60- 70oC-na 30 Aar'

MYIAoTHHAo caxJ'IaMarJIa naCrepl'I3o eAllpnop'

Mauruerqo cllpKo rypluycyHyH l}"/"-tttr r"rehly'ryHqaH xeHHIIr

ncrucfaAa onyHvp' OH.uaH jejuHr:u cenajecuHqe r'lyxreanS oA-

nujjar,raprru (ralo"es, coycJ'Iap' rblrblrory KoKY' xapAarr na c'-xuH)

a,rrrracnr, rr.lejra na ropaBo3l'rH crapxeja rojy'nuacuuAa Ba aHrH-

ce[TIrK KHMI KeHuru ncurSaqe onyHyp'

Jlnuos TYPIUYcYHYH aJIbIHMacbI

Mlrxpooprauu3MJlop repeSuH4en JIHMoH ryptuycy cHHre3I'I HJIK

rc6a piniiiilium lutcum se Mucor piriformis xe6a;raxlep,HAo

uyruahn,qe eAI{JIMLrlIrAHp. By rypluyHy Aspergillus niger,- A'

cl.cuatLts, Pcnicillium ci.trinum Bo c. xe6e.naxlap Aa cIIHre3

eArrpnap.
Jladopatopuja ne canaje4e JIIIMoH rypurycy zt. niger xe6a-

rajnu4eH anblHblp na cy6crpar KHMH caxapo3a Ba ja r,ryxoaaqan

llcrE(laqa eAr.rnup. Euocl.rHtes flpocecH aruarbrAaKr,I YMyMTI peaxcraja

Y3po xeAlrp:

3Q6H6Oo- CHr- CHOH- COOH

rnYKo3a cYA ryprrycy

-cooH + 6coz

I
:Oz

2HOOC- COH- CHz-
I

COOH

.,9
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Pycnjaga JTHMoH rypmycyHyr cexaje,qe A. niger xe6eaejun4en
aJIbIHMa rexno;roxujacrr C.fl.KoctblueB re B.C.Eyrxennu repe$un-
4en hasupaaHMHru ra hejara KerrnpurMr.rrrrAr.rp.

Jluuon rypfiycy rejpu-rarra oKcr{AneruMenun uehcyay onAyry
yuyn fiyhntqe qaha qox roruraHup. ,{. niger xedetrejnnu 4epun
se cerhr Seprrrenracnja ycyny r.rJre MeJraccaAa 6e'doprpaep. Cerhu

$epueHracu ja 26oC -qe l0 xyH MyAAoTHHAa arapHJrup Ba HorurroAs
IrIoKopI{H 80-90 7" -n typruyja r{eBpunrrp. llrga rrryhurunnn cerhunAe
eMoJreKoJreH xe6grex KyrnocuHu rrreh.lrynAaH ajxprr6, JnrMoH
rypruycyxy Ca Ay3y rrreKJrr,rHAo (CaCOr oJraBo erMoK;re) uex4ypyp-
nap. Cy.u@ar rypruycy enase erMeKrs nysy jenu4en rypruyja
qeBrpupnop. Ke6eaeju AoprrH SepueHracujala 6e.rep,qlrK,qo Jrr,rMoH

rypruycynyH oMoJroKoJrMo cyp'etlr xejau aprup Ba npocec 4 xyn
AaBaM e4up. Ey 3aMaH ncruSa4e e,qr{JroH ruoKopr{H 70-7 5%-n
JTHMOH TypuycyHa qeBpunup.

Jlnuon rypuycyHy 6up uox Candida qHHcJru (C. lypalitica)
r'raja xe6eaeKJropr cr,rHTe3 eAupnop. KuS xe6eaeKnapr.rHAoH $eprau
onapar onnap cy6crpar Kr,rMlr H-napa$nnnepn uannucejnp se 140/o
JTHMOH Typuycy CrrHTe3 eAEpnAp.

haeupqa u.nle 300 MHH ToHAaH rrox JruMoH Typruycy ucrehcalr
onyHyp Krr, oHAaH re6a6er, jejr,rnru ceuajecu, r€HHaAbr rvro'uyrar-
napbrrrhrH ucrehca;rrr ne 6. cahblepga ucruSaAo eAupnop.

Oyuap ryprycyHyH aJrbrHMacbr

@yraap rypuycy gojuaunru r{Kr,rocacJrbr ryprry oay6 ecaceH
Rhizopus, Circinella, Cunninghamella no Mucor .rrxcau xe6e-
noKnsp repe$nr4en cuHre3 eAr{nrp. Orurap4ax eH $ea.nu R/r.
nigricans xe6aaejuqup. O, cy6ctpar Kr{Mr,r MoHr{McaH}rJroH rnyKo3a-
Hux 40-50o/o-nu Qyuap rypruycyHa qeBuprp:

1o'
2coHtzoo 2-' . HooC- cH= cH- CooH+ 2coz

6yr"rap rypruycy

@eprvrenracuja heu AeplrH, her'{ Aa cerhn ycy.lr;rapaa anapH-
nup. Cerhn Sepuenracujaqa xe6eaejnH 6euepunvrscu 2-7 KyH
AaBaM eArrpco, Aopr{H $epr"renracuja4a npocec 24-00 caara 6urup.
Cenaje4e MenaccaAan 6yr"rap rypuycyHyH Rh. nigricans xe6eaejn
BacuroclrJro aJrbrHMacbr xxl,r uepheaoAo KeAHp. Bupuxuu rr,repheae
npocecr{H oBBoJrnHAoH 6aulnajnp. A;ruHaH 6yr"rap rypruycy rrlyhure
CaCOa oJraBo erMaKno Ca Ay3y ruaKnHHIa rreKAypynyp Bo
r'ryhurAer ajprr.nup. Bynyx.na 4a 6r.rpnxulr ruephene 6urup.-Iaiuxuu
uephere4e rrroKopnu rHAa uyhnrnx4en rypruy ,J xe6e.nex

139

LI



KyrJrecr{Hr{ ajHpAbrrAaH coHpa jeHHAaH ryptlly anMar YqYH oHy

Sepr'renracnjaja yrpaqnpaap. Cuxteso.nyHaH rypluy aBBonKI{ Ycyn-
.na ruyhrrqen ajprraup.

.Il,epun Qepruenracnja ruopaHTI,IHAo Rh. nigricans, Rh.
delemar luoKepAoll 58-65%, Candida hydrocarbofumarica
HopMaJI napa@unqen 847" 6yuap rypluycy cl{Hre3 eAup.

@yr"rap rypruycyHAaH cenaje4e acrapaKllH, anMa rypluynapH-
HbrH aJrbrHMacbrrrAa uJrKrrH MaAAo KeHI,Iu llctta6aAe onyHyp.

Iltaxou rypuycyHyH aJIbIHMacbI

I4raxon ue ja ueruaxehpe6a rypuycy Aa Oyuap rypuycy
ruuu 4ojr"raMbrlrr HKnocacnbl Y3BH TypuryAyp. OHyH cnHre3l{ I'IJIK

ge$e A s p er gi ll u s itaconicu s xe6elejr'rn4e uyurahu,qe eAI'InMI{luAI'Ip.

JIaxnH zt. terreus qaha Sean r{TaKoH rypluycy cHHre3 errrreje

ra6ul4up:

I cooH;oz !

CoHnOo-J- CHg= C- CHz- COOH

rnYKo3a HTaKOH rypluycy

By xe6erex cothlr @epr"reHracuja sauaHu MoHI,IMcoHI'IJIoH 100

r ruoKopAoH 29 r rypury cuHre3 eqrp. ,U,epuH SepueHracrajaqa uce
rypuryHyH r.IbIxbIMbI 60%-a r€Aop oJIa 6lraup. (Depr"reHtacuja

6urAuxAen coHpa Mnrcenunop (6noryrne) ajpuarrluur Kynrypa
uyhurr.rHu 6yxaprranaupMarna rarHJIaIUALIpHpnap. Ey salrau ltra-
KoH rypurycy Kpncran uIoKJII{HAa qeKyp. Kpucra,uaprr ajnpu6
cojyr cy ra.ne jyjyp ne jexuqen Kpl,IcrarJlauAbrpapar 90% rer*lraa

rrraKoH rypuycy anHpnap.
I,IraroH TypuycyHAaH ygBll ne ur,rxpo6noJloxu cHHTe3 npocec-

noprrAo rrJrKr.rH xaMMaJr (cy6ctpar) xurvrn ucrn@aAo eAl{nup.

fuyxou rypuycyHyH aJIbIHMacbI

hyxon rypuycy ruyxreau0 xe6e.nex (Aspergillus, Penicillt-
um) ne 6axrepnja.nap (Acetobacter acetD repeSr.rrrqeH clrHre3
eAr,rnrrp. OHyn 6uocHHre3HHAo 4e cy6crpar KHMI{ rrroKopnopAoH
ncru$a4e eAr{rrHp: 

lO,
CoHrzoo z,CHzoH - (CHoH)q- CooH

urYKo3a rnYKoH Typuycy

i
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Canajeqe rnyKoH rypuycyHy Penicillium chrysogenum, A.
niger, A" fumaricus xe6e;rexaapnHn rexHHKH rnyKo3a o.rraH

rrlYhntue cerhu Ao Aepr.rH $epr'leuracuja ycyalapH nae 6errepuexae
anbrpnap. Cethu $epuenracnja xycycll KyBernop4s sa ja raaaaapAir
a[apbrJrblp, P. chrysogenium ae P. p ur p uroge n u m xedaneKnopuHAoH
ncru$a4e eAr,rJrlrp. Ey xe6e"nexaep 8-10 xyH My4uorrH.qa 6urnwx-
AaH coHpa ruoKoprrH 60/o-ruu rypruyja qeBupuprop.

.[I,epuH Seprraenracuja ycyny r4Jre rJryKoH rypruycyHy aJrMar
yvyn ,4. fumaricus xe6eaajnnqen ncruSage eAlrnHp. Ilpocec 24
caar AaBaM eArp Bo 90-95% rypruy anbrHbrp. I,knHqn ycyn Aaha
ceMoponu onAyryHraH haaupAa ceHajeqe 6y ycynna 6"jy*
Sepr"reHtjop.nap4a hep na 300(X) r rnyKoH rypruycy aannup. OxyH
aJrHHMa rexnoaoxr.rjacu 6arura ygBH TypruynapbrH aJrbrHMa cxeMr.r

Y3po anapbr,nbrp.
kyxgn rypuycy re6a6er,qa Myannqo MsrcoArno KancuyMrny-

KaHar ruoKJrrrHAo ncruSa4e earnup. By aepr"raHgaH 6aj'rapanrqa
hejnaxaapa BepMoK yrryH Aa KeHHru ucur$aAe onyHyp.

flupoyeyu Be a-KerorJryrap
TyprrryJrapbrHbrH aJrbrHMacbr

flnpoyayr'l rypurycy ceHaje.qe Pseuclomonas acruginosn 6ax-
repujacu Bacr{Tocr{Jro aJruHbrp. Cy6crpar MenceAuJro rnyKo3a
ucru$age e^wup se 50% rypruy cHHre3 onynyp:

5,
CoHrzOo CHa- CO- COOH

rnYKo3a nHpoY3YM rypuycy

a - KerolJrfrap Typtuycy Pscttdomonas fluorcsccn.s 6axrepn-
jacu racnrec[Jro aJrbrnup. Cy6crpar MancoAuJre rnyKo3a ucrnsa4e
eAr{nrp Be oHyH 40%-u rypuryja qeBpnrup:

I
:Oz

CoHrzOo HOOC - CHz - CHz - CO - COOH

InYKo3a a-KeToDryKOTap Typruycy

CoH ua;rep hep uxl.r y3BH ryptuy cenajeqe r,.raja xe6aaeKnapu
BacHrecr,rJro aJrHHbrp. Eynyn yuyH Candida lypolytica HopMan
napa$unnap4e AopHH Sepuenracnja ycyny HJre 6euepuarap Bo
70-75% rrHxrgM Hna rypruy aJILrHHp.

l I
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I
OECI,IJI XIII

HEJTPAJI MOTTCyJIJIAPbIH MIIKPOEIIOJIOXU
C}IHTE3U

ETIIJI CNIIPTHHHH AJIbIHMACbI

Cenajege ter5ur eAuJIoH erpa0nbl ejpenuluuur rbrq6lpMa
flpocecreprrHren 6rapu Ao c[rlpr I'HrdrbrpMacrrlAbilp. Ey rH\IrbIpMaHHH

ecac rrrehcyny cTr{JI cnrrprrl (etano.n) c;ry6 Saccharomyces
cerevisiae rrlaja xe6e.rrsKnopu I{JIa anapblJlrrp. Maja xe6elexaepn
rnyxo3aHu HrI{KorIrr3 jo.lty u.ne oBBorr{o [upoY3YM rypr[ycyna,
coHpa rlco cl{pKs alAehlrAuHe qeBl'rpup. Couynuy Aa es Hen6ecHHAo

(? cHrcHzoH

eTaHoJra qeBp}IIup:

CoHtzOo CHaCOCOOH - CHa-

fnYxo3a nrrpoy3yM Typniycy cupxe alnehnnn Merrul cnuprlt

Enoaoxu ycynna erarroJr aJrHHMacbr rlpo6leun aBToMo6I{n
jaxauurrr oBogeArrl{rrcrlunH alrrKapa qblxapbrJlMachr Hno onaroAap
onapar aaha 6ejyx ehetrujjet xec6 e4up.

Cenaje4e ruqrupMa jo.ny u.ne eraHoJI aJIMar YqYH YrI rrr
cy6crparqax ncru$aqe eAHnHP:

l) repxu6nnqe caAo uroKop o.IIaH (ruerep raMHIubI Bo

uFFTAYPYT MeJraccar r.,rejne ruupeleplt);
2) tepxu6uxqe Hr.ilrracra 'oJIaH (rapruAalu, 6yr4a, apra'

qoBAap, copro, xapro$, coMoHH, luanuox);
3) repxu6ulrAo nonrcaxapuryop orran (ce.nayno3a Bo heuucel-

JIYJ[O3a, araq oAyHqaI'H, cyr6[Ir ropracu).
Eranoayn uctehcaa ycyny ucru$aAe eAI'InoH xaMMarbrH

(cy6ctparun) xeryllqen acErJrbr onapar r'ryxreau$qup. Meaacca ae
cycJroAax eraHoJr aJrMar yqyH onnapw Saccharomyces cerevisiae,

S. anamensis S. pombe HsBnopn BacnrocrrJlo l6-26oc -Ao 50
caar MyAAornHAe rhlqrblpAblpnap. luqrupAulrrauur uehlyny AI{c-
Tr{JUro erMoKJre eraHony oHAaH ajupup.nap. Ey upocecqo aAoroH
rueKepun 90%-u eraHoJra qeBpl,uup. Ory roKpap AI,IcTI,IJLIIo

erMoKJro 95-96%-nH crupr anbrHr,rp. Ey ycyrula cyA uenhepuruen
Ae eraHoJr aJrbrHbrp. BynyH y.ryH cyA uenhepu rapxu6nxgexu
3ynanH uex4ypy6 ajupgurqan coHpa r'raja xe6elexlepu rrJro

ruqrbrpAburHp Bo Aucru.rr;re jo;ry uno cnnpr anHHrrp.
lapnuqaau4an crl{pr aJrMar y.ryH oHy 4orpaju6 cy ruro

rapbrmAbrpbrp Bo KocKxH 6yxap aJrrbrnAa ru3AHpbrpnap. Conpa
cojyay6 apna coMenlrcrr oJraBo eAupnop. CeueHunltr reprn6nn4exn

r42
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aMfira3a sepr"renru Hr,rruacTaHbr ua,rroaaja qeBr.rpHp. Maaroea uIe
3oHxr.rH oaan rrahayJr xycycu rroHrapAo rrlaja xe6a;roKropn rrJro
rbrqrbrpAbrnbrp. By ycynna 6arAa, rapro$ Bo c. HlruracraJrbr
cy6crpar.napqaH erlr/r cnlrpru anbrHbrp.

Cya$zuru ropra cennyno3a. ncrehcalu 3aMaHbr ara.r oAyHqa-
rbrHAaH anbrHbrp ne repxn6raHAo r{oxry MrrrAapAa caAa ruoKopnop
oayp. Oqyuqar AorpaHu,ru6 raaauraja uenpunup, coHpa KaJrcHyM
6ucyaSar o,rraBo erMoKrro jyxcex resjur aJ,rrbrHAa 130- l40oC'-qe
rhr3Abrpbrnbrp, flpocecqe ocac MorcoA lHrHrdHH ceJ,rnyno3aAaH
ajrrprvlar4rrp. Byiryn,ra 6opa6ep ceJrJ'ry,'ro3aHr,rH rrayejjew hnccecu 4a
caAa rrroKopnapo napqanaHbrp. Cea.ny,rosa ajpul.ngur4aH coHpa 6np
roH raJrauraqaH 8-10 r cya$ur ropracbr r.aJrbrp. I r ropraqa 644
Kr JrurHrlrn, 311 xr caAo rrroKop, 15 xr 3y,ra,'r, 73 rr jar, 102 xr
lnrnocy.n$oHarJ'rap oayp. JInrnHH Bo 3yJ'ranrr uex4ypy6 iiup4ur4a,
coHp_a TopTa rtlaja xo6eaoKJ'Ioptr Bacr,tTocr'rJ'ro rrilqrbrpAbubrp.

. Oqynuar4aH eraHoJr arMar yqyH oHy 4orpaju6 "ep*r6rrge.,6yryn uonrrcaxapuAnopu rrryxraar.r$ xnujealr- ycyrrapru caAa
IuaKapnopa re4ep hu4ponr.i3 eAr.rp na hlr4po,ru3arbr rbrr.rrbrpAbrpnap.
luurrrpgrrralruur ueh,ryn,rap4au craHoJry 6yryH ha,r,rapaa 

- 
ejnu

ycyJrny AHcTu,'rJro eAopaK ajr,rprrpaap.
Erano.n anMar y,JyH caMopoJ'ru xaMMaJr repxlr6lrH4e rroxny

MLrrAapAa no,rrHcaxapflAnap o/raH 6urxu ryj'rJ,raHTbrnapbrAbrp. Eurxr.r
raJrbrrJrapbr Jep y3aprrH,qo ryxeHrurejen jexaHe xarnfirraalr,rp. Ey
xaMManAaH alrrarblAaKbr jo,r.rrap,'ra eraHoJ,r crruprn ajrr,rHbrp:

1. noJrr{caxaprAnopu xHrrrjee}r -jo,r,,ra caAa ruaKapnopo FoAop
hlrqpoans eTAHKA.H conpa rnraja xe6a,rex,repw uro rbrqrbrprMarra
(o4ynrrar4an eraHo, aJ'rr,rHMacbrHAa onAyry rnulr);

2. noalrcaxapr.rAnapfl Sepr,re'r,'rep Bacrrroc,Jrro caAo rrroKopJropa
reqep hlr4ponuz e4u6 rrrrrrrrprMar,ra;

3. rapr,rrunr ulrxpo6 KynrypaJrapbrHAaH (rouuencaan3rrr) ucru-
$a4e etttexla 1utrcw ryn.rlaHTbrJ'Iapr,rHbr craHor,Ia rreBrrpMaKJla.

- l-qu ycyn oJraBo xurrrjanr Racaur re.ne6 erAuju y.ryH 2-qn sa
3-r,ry_ ycy.laap 4aha nepcneKrnB,,ru cajn,rr,lp.

. Cnnpr rbrr.rrbrpMacbrHr,r lraja xe6eaex,repr{HAaH 6aruia 6axrepl.r_
ja,rap 4a repo,ao 6u,rrrp,rep. Be'srr 6axrcpNja;rap npocecll uaja
xe6elaraeprrHAeH Ao Sea,r anapbrpnap, MacajTeH: Zyrnornoncts
mobilis ruoKapnepu qox rbrca MyAAarAo 6ejyx cauapa Hr,ro eraHoJra
r,IqrbrpAbrp. Cenaje4a 6y 6axreplrja;rap- nau6r,rn ,,rH$napnnqe
lruuo6u;rlrso onynMyrrr ruoKr,rJ,rAo rirr6aa. eAr{J,rHp.

-EraHo.nqaH 
jaxauar Kr{Mrr, re6a6er4e, ruonrxarAo aHTHcenrHK,

,ra60paroplrjaaap4a peaKTrrB KHMr{, xlrrrrjeur c[Hrc3 npocccr{HAA,
henlequuu KHMrr Myxra,rn$ ceHaje caha,rep,HAa KeHrrr[ ncrnsa4a
eAr4nr{p.
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ACETOH BE EYT}IJI CNHPT}IHHH EAKTEPI'IJAJIAP
BACHTECHJIE AIbIHMACI,I

Acerou-6ytruI rurqruprMacbt 3aMaHH aceroH, 6ytu;r (6yraHoa),

errur, H3OIIpOnI.I.II c[]rprn, cupKo rypEycy' coz ne H2 eueae

Kon[p" IllexepaeH 6 hllccs 6ytnn cn]rl]rl't' 3 hucce aceroH ne 6up

hncce grua cnlrgrn aJIIIHHP:

C6HrzOo * 6CHa- CHz- CHz- CHzOH + 3CHa- CO- CHs +

ruryKo3a 6yru.rr clHPTlI aceroH

+ CH3-CHzOH + COz+ Hz
CTAHOJI

lnurupr.aa Clostretlium acetobutilycum aHaepo6 qernapr

BacHTocHJIo aflapblnHp. Ey 6axrepujarap rnucepuH' MaHHnr Be

caxapo3aHbr rHqrblpAa 6ra.nup.nep. EyHa xepe Ao noJr[caxapl{AJrl{

cy6crparnapqau ucruSa4o erMoK YqYH oHnapbl caAo ruoKapnopo
qeBrpMoK JIa3brM xanup. Cauaje4e 6y ycy.naa raprHAaru ss 6.

nrrrricram cy6ctparaap,qan aceroH Bo 6yraHol anblHblp. Ey
ManceAJro cya$ur ropracbr, oAyHqar hu,qpoauaarH Bo c. uraKopnu

cy6crpaurap4an uctr$a4o onyHa 6naep.
AcetoH-6yrHJI EIqrhIpMacHHAaH aJIHHaH 6yryn uahcyaaap, o

qyMnoAoH qoxny MHrAapAa eMorsxereH ra3IuoKI'tJIJIH uejrpa-n

r'aehcya;lap (co2 Bo Hzy 6ejyx npaKrI'IKH eher'lujjera Manl{K,qupnop.

Aceron cyH'n uuox Aepn ucrehca;Irr, SotoneHTnopI'IH haeuplau-
Machr, aepoJraKJrap ee cyu'u [urMeHTJIop screhcaauxAa ltcturbaAe
eAHnr.rp.

Eyrr.n c[[rprHHAoH anrorro6ua, rejjape, ue6ea ne ojyuuar.nap
yqyH JraK ucrehcarn, cyn'r,I KayqyK aJIbIHMacHHAa Be AuKap
cahe;rapqe ncru$aqe onyHyp.

KapSon ne hu4poxeH ra3JIapHHAaH MerrIJI c[I{pruHIIH ttJltilH-
nacnnAa,CO2-4en rypy 6ys, Hz-Aen uce NH4OH anMar YrrYH
ucru$aqe eAunr.rp.

IA3IIIOKIIJIIH J AHA{AT MAAAO JIOPI{ HIIH AJIbIH MACITI

MeranuH 6nocptneeu Be aJrbrHMa joa.rapu

MeTaH (CHa) ra3r,IHbIH 6lrocunregu r"ryhyr"r xeoxut'ljenu npocec
oay6 yanu MaMonopHH aHaepo6 napuanaHMacn rrropanrr,rHAa KeAHp.
Ey npocece 6arar.rruraapAa, KenJrapus Au6uuAaKH JrHJrAo, hejnaHaa-
pun uo'qo-6arnpcar cr{creMuHAo pacr KoJrMoK onyp.

Metan cy4a aau$ he,r.n o.nqyry y.ryH rea yuy6 re6uu uyhur4eH
haraja Kequp ne aepo6 r'reruaorpo$ 6axrepujanap repe$nu4eu
MOHHMCOHr.rJrr,rp. 
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Meran xycycr anaepo6, c[opcy3 6axrepnjaaapHn xeuejr rae
cuHres onynyp. Bynnapa Methanobacteilum ruminatum, M.
thermoautrophicum, Methanosarcina barkeri, Methanococctts
sp., Methanospirillium hungatii, Methanobacillus omelian-
s&ii ne c. .nurm@ MlrKpoopran[3MJropu MrrcaJr xecrepMoK onap.
Ey 6axrepujaaap 6arura MrrKpoopraHrr3MJroplrH rbrrnrrpMa 3aMarrH
eMeJre xsrupAr{KJropr.r rvrehcy.rurapEr ( CO2 , H2 se rapHrrrra Typ-
uycy) MeraHa rreBrptrp, je'nu KoMMeHcHaJru3M rrropar{TrrHAe

Seaaujjer xscrepnp.
9upxa6 cynapHHbrH ToMrr3JroHMocH [pocec[Hro @an JrrurlrH

repxu6unqeKu MeraH oMonoxsrr.rpon 6axrepllj:urapHH Seannjjeru
HornqocuHAa qoxny MurAapAa Msran japanup Bo:urnHarr rag qox
Baxr xycyclr ryprynap Bacr{T€rc[Jre jurruru6 exepx]r rtrer6eju xuur.r
3aBoAnapAa ucrn$a4e eArrJrrrp. Eaxrepr.rja.napHn HeByHAoH actlJru
onapar MeraH oMoJro KsrrrpMoK yrryrr MyxronuQ cy6crpaTnapAarr
ucrn$aqe eArurnp. Mecenen: Methanobacteriums Methanococcus
sa Methanospirillum quHcJru Hyr"rajenqeaop aAaroH her'l COz
sa H2, her"r ge rapHrtrra rypmycyxAaH MeraH oMoJro Ksrup[pnop:

HCOOH*HCHO-CHIOH*CH+
rapHlura rapbrrura MeTaHoJr MeTaH
rypuycy a.nqehuqu

Baurra Methanosarcina qlrotcrn 6axrepuja.nap rco COz ne Hz
-Aeu 6aurra Meru cnuprnr (uerauol) Bo crtpKe rypuycyxAaH
uctrr@a4e eAupnop. ,

lapuurHr 6axrepujaaap KoMMerrcarlrgM rrrepaurrrHAo graHorIau
MeraH oMoJro xornpr{pnop. Osseaqe eraHoJrMoH}rrracejen 6axtepuja-
nap oHy cr{pKo rypruycy ne H2-je rreBuprpnop:

ZCHy CPzOH + ZHzO - CHa- COOH + 4Hz
eraHoJr cr{pKo ryprtrycy

Meran sMonoxorr.rpen 6axreplrjaaap nce H2-nu uexuucejepex
MeraHa qeBr{p[pnop:

4Hz + COz * CHq+ 2HzO

Meran crrrrre3eAon 6arrepujaaap ruapru oJrapar 2 jepe
6enynypaep:

l) an.rar H2 ue COz -qeH MeraH oMoJroKorupoHrap. OHlap
jaanus anaepo6 rcne$Syce Manr{KA}rpnop;

2) her'.r COz re H2, herrl 4e yanu 6npaemMonopAoH (ysru
rypuynap Bo cnuprJrop4eu) ueraH oMoJtoxornpoHnop. By 6axre-
plrja.nap rbrqrupMa ne anaepo6 rane$$yce Manr,rKAr,rpnop.
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haaupaa 6urxu TyJrJraHrbrnapbrHAaH MeTaHbrH r"ruxpo6noloxn
iurbrHMa rexnoaoxujacbl flpaKTlrxaaa hejara KequpurMrrnAup' By

rexnonoxujaAa 6ntxu rynJIaIrrbIJIapbI xbrpAa gorpauulu6 4oC -j"
rtAap rbr3Ablpupnap, Aypy Ba 6epr Saaa.napa ajprranp. flpocecu

HAapa e,qen r*lyheppuKtrH rE[3Macbr 3aMaHbr oMaJroxo.IIaH [cTlIJIHK.qoH

6epx SasaHbrH rypyAynMacblHAa lrcrn$aAo e!'vnvtp. Eepx Saaa4an
aarra, uehcyaran xy6pe xr'rr"rn uctu@aAs eAl'taup' Aypy S-asaja
r*laja xe6enajr,r hyuelpe.rrepH enaBe eAr{nr4p Bo rbrqrbrpAbrJrbrp. conpa

ruahny;ry 1 02oC-le rrra,qblpbr6 6yxap.nangblpMarna (Aectulae erMeK-

ae) eraHoJI aJIbIHbIp. Erano.n ajpuagrrr4an coHpa raJIaH Y3BI'I

rapbrruhrulap 6apla afirloHhlp: BapqaHu 6uopearcropa Aaxua eAu6

MeraH oMonsKorupoH rapHrublr KynryparapAa oHy 6uoraga Be

6uoxyraeje qeBupupnap. Enoxytne hert jeu, heru Ae xy6pe KI'IMI'I'

6lroras ,ta erre*tp,K eHepxucu nctehcaJlbr Bo ttluxpo6 3YnaJIbI

aJrbrHMacbIHAa ncru$aAa eAHnIrp. Er'roragAan aJIbIHaH eneKrpl'IK

enepxracrl TexHorloxr [pqcec[H xeAI{IuI'IHrI TaM Te'MrlH eA[p
(urexru 25).

Burxu ryJInaHTbIJIapbIHbrrr 6nopeaxropqa MeraHa rreBpl'ulMocu

6up neue uephe.neAen u6apet ony6, hep 6npu r'ryxrenuS rpyu
uuxpo6aaprrH I{IrrrI,IpaKbr rrJlo aeporeHKnop4e hejata Kerrupunnp.
kllx Hes6aAe re6mu 6artepujanap .r"rypexxe6 Y3BI4 MaAAanapr
(ceaaylosa, Hlrruacra, heuuceaayao3a, 3YJIULIIJIap Be c.-Hu) caAa

6upaeurue.napo- ruaKopnop, y3BH Typmynap' 4aha coxpa MeruJI

cnr.rpru, COz, Hz-je qeBupr{pnap. Meran oMoJleKorupan 6axtepu-
ja,rap 6y caAe 6upaellrManapu rblqrblprMarra MeraHa r{eBupupnap.

Ey sar'lan r,rcruSaqa eAHJreH IIJIKHH xaMMaJ'IaH 80-90%-u MeraHa
qeBpurrp. Ey ycynaa he;re 1895-qu lulAo I,IurltntepeAo MeraHo-
TerrKJrapAa MeTaH aJrbIHMbIIrr Bo KYqanapH [IubIrJIaHAbIpMar YqYH
ncru$aqe onyHMyurAyp.

AEIII-qa 6nrxu MoHureJrH TyJrJraHTbrJrapAaH MeraH aJrblHMacbr-
r{brH r{rrr{caqu ueherqeH coMapenu ycyny ha3upaauurrru sa 372

rr.ru,rjapq roH TyJrJraHThrAaH 342.1012 KKaJr eHepx[ aJrbrHAbrrbr

KecroprrJrMurrilnp. Frasrrp4a MareHoreK,'repqb lr Mourrror na 6urxu
ryxJraHrbrcbrHqan 200-600r*13 6r.rora3 anbrHr,rp KH, oHyH Aa 50-85
o/o-uu uerax, 15-50%-nq, COz roruKr{n eAHp.

6up uox snKonapAo nejraHqen MeraH aJrbrHMacbr npocecu hajara
Ketrr{pr4JrMr{rrAlrp. MeranoreHKnap 6rrrtasacure hejeaHqaplr,rr KoM-
rJreKcnopr.rHAe rypyJryp Bo oHJrapbrH enepNuje oJraH rele6arrr
nejuH4en aJrhrHax eHepxu heca6r,rna raM eAoHrnrrp.

Belarraxre, MeraHbrH aJrbrHMa flpocecrd eKoJroxn, eHepKerr,rK
Bo ap3ar npo6;rer..raepunus hal,rlru4a 6ejyx pon ojHajrrp.

Enrxu cy6crparaapbr r{Jro 3eHKr,rH Be HHKHrrra$ eruax4a oaan
srKorapAe 6y 6norexnoJroxlr [pocecAaH KeHurrr ucrr.r$aqa eAr.rnup.
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Monexyljap hu.qpoxeHuH aJIbIHMa [epcneKTHBJrepH

Myacup AsBpAs sH nepcneKTI'IBJII'I cHHTeTHK jarauar HoBY

huApoxeu ra3br (Hz) caju.nup. Eyua xopa Ao huqpoxeunH

aJrblHMacHHa xuAMoT eAeH 6uorroxu c[cTeMnepun japa,quJlMacblHa

6ejyx 4urret BepHJIHp.- Bup rpyn MuKpoopraHl'r3Mnop r"ronexynjap hu4poxenn Mo-

"rntcetr*.nepn 
halAa, AllKopnspr oHy aMono Korupllpnop. huaPo-

KeH oMoJloxorupsH MuKpoopraHu3Mnop re6nerAe jaju-nruuuraap' Ey

xacco MK teQo axaepo6 nypnyp 6axtepnjanapqa r'tyruahn,qe

eAuJrMlrrrrAlrp. Conpaaap r'ayejjen onyHAy xu, Rhodoqtseudomonas
palustris, Chromatium minutissimum 6axrepuja.napu napHlura'
flrrpoygyM oe Kpe6c cI'IKJTHH TypluynapHHbl, rJIYKo3a Bo rJII{cepI'IHI{

r"rexnncejepex Hz se COz eMoJIe xorHpHpnap. Ba'3u Clostridium
qrltHcJrH inaepo6 6axrepnjfaap 1 ruo;rexyJl rnYKo3aHu ruurupAu6
4 uo.nexya H2 eneae xorrrpupnop. YssH MaAAaJIoplrH tuuxpo6no-

aoxn joua huqpoxena qeBp[rMocu aruarnAaKH cxeM Y3pa KeAHp:

CaH+Oa+ 4H2O * 4COz+ 6Hz
Y3Br{ rypuy

Me'.nyugyp xra, cyjyn $oroanar'r 3aMaHH H2 aannup Be npocec

6uoaoxn o6jexraeplrH l{urrrlpaxbr Hro qox coMopenu KeAHp. Ey
MorcoAJra ,qe rruxpo6uonox[ cucreMnopAeH, HJrK Hon6eAe Sorocr'lu-
TeruK MuKpoopraHu3MnopAen ucruSago onyHMacbl Aaha uerceAa-
yjryHAyp (6ax: Qecua 20).

1978-,{u IIJI}IH MO'JIyMaTbIHa OCaCOH hunAnCraxAa MeTaH OMOJIox-

orrrpeH 30000 6uorexnoaoxu rypry' gnnAe uce 7 uu;rjoH xn'rnx

heqMnu MsraHoreHKJIep $eaaujjer xecropl'Ip.
Brrrn raJrblUrapbrHAaH 6Noras aJrbrHMaCbrHbIH YMyMn cxeMIIHI'I

aruarH,qaKbl KUMH KecropMeK onap:
hugPoaua rblqrb[PMa

ronucaxapuAnop 

- 

caAo IIIoKapnaP -----.---------------*"EiiHBt----*

rgrdrbrpMa Y3BII TYPIUYnaP

6lroras

4.A
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OECHJI XIV

JEJUHTI,I CoHAJECITHAO UCTI,IOAAO OJIyHAH
BTIOTEXHOJIOXU NPOCECJIOP

cYA TyPUIyCy rbrqIbrPMACbI Be
oHyH ToTEHT CAheJIeP[

Cyl rtrehcy.nJrapbrHbrH (rarur, neHAHp, rajuar, KyMbr3 sa c.-rruH)
hasupaauuacbrHAa cyA ryprryny. 6axrepujaJrapbrHr,rH pony 6ejyxayp.
MopSoaoxu rypynyuqa 6y urxpoopraHH3Mrop KoK Be qonBapu-

Anpnop. Cy4 rypurycy crpenroKoKnapbr 6uoxurujeru xaccenspnHo
xepo hor',ro- re herepoSepMeHrarrB oJrypnap. horuo$epr'leHrarnB
6axrepujaaap (Streptococcus lactis, S. cremoris) cyA trroKopu
JraKTo3aHbr rbrqrbnpAapar ecac uehcy,l KrrMu cyA rypruycyHy Mong
KarHprrpnep:

CoHnOz * CHI- CHOH- COOH
rnYKo3a cYA rypruycy

herepo$epueHrarrrB 6axrepnjaaap (5. citrovorans, S. paraci-
troyorus, S. dtAcetilacdti$ Ece JraKro3aHH ruurupqu6 cyA
TypuycyHAau 6aurra eJraBs r'rahcy.n.nap Aa oMone Karr,rpupnap:

C6H12Q6 - CHa- CHOH- COOH + CHe- COOH +
rnyKo3a cyA rypruycy clrpKo rypruycy

HOOC- CHz- CHz- COOH + CHe- CHzOU + COz + Hz
xehpe6a rypuycy eruJr cnnprn

ByHnapqaH 6arura uy3'n uur4apAa aceroH, Anacer[Jr, eeupaep
cr,rHre3 onyHyp. Oaase uera6oanr.nepnH excepnjjeru xotu Hjo
MaJTHK onAyry yr{yH onnapa apoMar sMereKorrpeHnop 4e peju;rup
Bo uyxreau$ HeB rarHrnapHH aJrbrHMacu, Pyc Be I,Icser{
reuArrpnopuHnx haaup.naHMacHHAa ncruSage eArrnup.

r{ennapu cyA ryprrycy 6axrepr.rjanapu Aa KoKnap xur,ru 6ejyx
eheuujjer xec6 eqlrp Bo neHAltprn jeruuuec[, rarbrr ucrehcaau
re jer"urepnH cuJrocJraruMacbrHAa lrcrlrsage oryHypnap. Ey 6axre-
puja;raprru Aa houo- ra herepo$epMeHrarr{B Sopr,laaapu BapAbrp.
hor"ro$epr,reHTaruB qorrrepo Laclobactcrium helveticurn, L. casei,
L. plantarttm, herepo$eprueHraruBropo uca L, fermenti, L
buchneri, L. brevis 6arrepnja;rapbr arrAAr,rp. Oxlapun hauucn cyAyH
c[oHraH uuxpo6noracbrHa AaxunArrpnep. CyayH rca xapa6 onMacH
Bo caxJraHMacn yqyH cnoHTaH MuKpoopraHu3Mngp[ nacrepueacnja
ycynnapn lrJra onAypypnop. Cyl uehcyalapuuun haenpaan-
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Macnrua flco 6Y

eArrpnop.

MrrKpopraHu3MJIopAeH uaja KrrMlr ucru$aAe

MajalaP

Cyt rvPuYcy 6axtepltjaaapunuH. reMu3 Kynrypanapbrllrau-.cYA

uehcya;rapuHHH aJrhll{Mic,'aa ucrusaAe onynMacbl cYAYH croHTaH

urxpo6uotacwHHH 6epna eAI'InMacHArrp'.---tro 
rrrehcy;rlaprrHbrH zuIHHMa reMrreparYPYruax acbrJlbl onapar

rraaja;rap rtesoSru Q8-37oC -Ao Sealujjet recrepoHJlep-)- cYA

ilfify 6axtepuja;rapblHAaH roruKl'Irr ony,yp' Eup uox enKonopAe

rueaoQrur cyA .yp-'y"y 6axreprjaaaptrHAaH lr6aper r"rajannx

ffiiOr"" 6"al 1vp-y {streptococcus^lactis' S' cremoris) sa

apoMar eMonsxerrrp,i" is.' citiovorus, s. diacetilaclis) 6axrepu-

jarap gaxua "rrp*p.' 
q""v6.rarbrrbr Be nelrArpr' acqo0ul

rarqrg hasup;raruar 
-{',y* 

"t'Oaae 
onyxan r'rajaxtln lepxr6une

tepu@rur qenBapil .vo'tvp-vtv 6axrepulal 
^?"- :l:: :::act 

er ium

bulgaricum, L. acidophilum, L' helveticum) AaxHnAlIp'

Majanrrn a*rrrauira"o auarr[.qaKH aulralep te'cup equp:

.,1) rypmy oManaKsrr{peH 6axtepujanapbrH enepxuclr;
' 
zi Oi"telp":anapbrH ltlxurua0uni ie'crp eAon ueta6u;IorJleprrn

OMOJIO XO'IMOCIT;

3) 6axtepujalapux Samapa raprubl heccac"nurn'

Majannn- S"ar.nun"un uJlvtr $eclrnnepuu.Aen acbulhr oJlapar

ueiuuruD. Onvn axrnnaujll ageten jas aerPYHqe eeuS'nejup' Bele

;;ffiffi"i;-go6"6; herrerrr,* taM ajqbrH Aeju'nAnp' 'naxuu 6vHv

ja3 AsBpYHAo cYAYH xejSujjen'rrux aIrIarH AYIuMacrr r'ure Ae ugah

erMoK onap' t ucrusaAe e^nnnp. lypyCeaajeqe AYPY Be ryPY MaFnaPAar

uaianr*x caxJIaHMa MYAAoTIT nuc6erex uox o;ry6 3-4 ajgblp'
" Cyq rypilycy 6axrepllja.napnx,qau r'lyxrerru$ ruajaaap IUoKJIHH-

ne ,e ja- iuontan 6opuina FoAHM AoBpnepAgH 5epu ucruSaAe

"lrrrp.- 
haarrp4a *urt" t"""ppySaftrnqa 6y 6axrepujaaap ruejna

Be T€poBo3r{H KOHCepBnorrrAr{pIIJIMecu, jeu;repllH c}IJIOCnaItrMacbI;

cyq ,-ehcyrrnapblHHH ZIJIHHMaCH' rrepaK 6nruupue, gJ Ba 6alrm

cenaiecnnaa, cYA TYPruycy anblHMacbrHAa.rer6ur onyHyp'

Cylyn rbIrIrbIPMa Mehcynrapbt

Ke$up, rarnr Be KyMbr3bIH aJIHHMacbr. Cya rnurupMacnHAar
aaunar rr,rehcy.nnap nKlr rpyfla - rueso$un ne repruro$tut MIIKpO-

opraurl3wlopAoH anbrnaxJlapa 6e;ryxyp;rep. Aqr rarbrr' xaMa Bo

KOCMTTK aJnvrar yuyx repxu6[IrAs aHqar r"reao$ua crpe[roKoKrap
oaan r'raja,qax ucrusago eAruInp.
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KeSnp jerane cyA MehcynyAyp xn, onyn hasup.naHMacrurtrqa
ro6um uaja oJraH "xe$up lIsHacH"HAox ucrx$aao eAnnrp. By
lrajanuH repxH6u herepo$epr',reHTarHB r{efluraKr{JrJrr.r cyA Typutycy
6axrepr,rja,ragw (Betabacterium caucasicum), uaja xe6eaex.nepu
(S accharomyce s fragilis, S. un is por us), crpenroKoKJrap (S I reptococ-
cus lacli.s, S. cremoris), apouar oMoJroxerr{pex houoSepMeHTaruB
qorurop (Lactobacterium plantarum), crrpKe ryptuycy 6arrepuja-
napbrHAaH u6aper4up. Ke$rapu roMr,r3 KynrypanapAau u6aper uaja
rurs Ao aJrMar onyp. Jlaxun 6y ycyaaa arbrHaH xe$upun xej$ujjeru
roAprqoH 4ejnrunp.

Eo.rrap raTbIpH aJIMar yrlyH aHqar repr"ro@n,r cyA Typmycy
6axrepnjanaphrHAaH (Streptococcus th.ermophilus, L. bulgnricum)
ncrr.rSa4e eArrnrp.

Kyurrs ar cyAyHyH rbrqrupMa r*,rehcyayayp. OHyH anbrHMacHHAa
rapru6un4e L. bulgaricum Bo r"raja xe6erajH oJraH r'raja4aH
ncrufta4e eArrnnp. Kyuus BapoM xecreaujnHuH Myarr.rr{ocuHfls Ao
rer6nr onyHyp.

Iarrrrun 86 cyA rbrrdrbrpMacbrHblH 6aurra uehcyaaapunnH
opFaHH3Mo xecrep,qnjra uyc6er ro'cupl.rx MexaHr{3MH he.lrelux rau
ajquu qeju.ngnp. Onne,uap eno xyMaH .eAr{nr{pAu xu, 6y r'aehcya-
napbrH repxu6unga oJraH cyA rypurycy 6axrepujalaprr 6arupcar'.
AaKr,r qYpyHTy Bo raroKeH r'uxpo6aapa uenou ro'cup Kecrspup.
JIaxlrH lre'ayn1yp Krr, cyA rypuycy 6axrepujaaapbrHbrH excepnjjerlr
ua'qoqo rypru r"ryhurAo Mehs - oJryp, AuKep repe$4ar, oHnapHH
$eanujjer xocrepMecu y.{yH 6arupcar uyhuur onBepxucr.r3Arrp.
A.nuax aJ'rr{Mr{ Jler'l6xeje xepe 6y rr.rehcyalapnx ue'4a-6aFnpcar
clrcTeMuHa rtryC6er ro'cupu oHJrapbrH repxn6uugern 6uolOxu
ueharqen rujuer,ru Bo acaH MaHrrMcoHr.rJrex 6arrepuonoxrr 3yJraJrbrH
onMacbrHAaAbrp (rtlecolen, I un rarrffAa 1 unaalrap4a rcrAop
6axrepHja hyuejpacu oayp).

fleH4rap ucrehcanbr. IIen4npnn hasup.naHuacu r.,rypexxe6
upocec o,ry6 ey,ra,r ue jarr,rn [apqaJraHMacu peaxcnjanapbrHbr 6haro
eg[p. Eyx4aH aJ'raBe, onyH ,jernruubca gauanbr JTHMoH Typutycy
rbrqrbrpMacbr flpocecH Ao XeArrp.

M yxrealr$ neHAap HoBJropriHr,rH arbrHMacbr r"ryaaSrar rrla ja.rapHu
r.rrrrrripaKbr r.rJro KeAHp. Aruanu reMneparypAa ueHAr.rp anMar yqyH
lrcrlr$a4a onyHan ruajaqa ueao$r.r.n cyA Typuycy crpenroKoxnapri-
(Streptococcus laclis, S. cremoris, S. diacetilaclis, S. paracilrovorus)
onyp. Ey MorcoAne ueao$rt,r 6axrepuja KynrypacHHAaH (L.
plantarum\ 4a lrcrr$aqo eAnn[p. Jyxcax reMneparypAa reH,qr.rp
aJrbrHMacbrHna repruro$un 6axrepujalapAaH (L. helveticum, S.
thermophilis) u6aper r'laja rer6ur onyHyp. Jenn runln Por$op
neHAHpHHr.rH aJrbrHMacbrHla Penicillium roqueforti xe6eaeiuxnn
paHxcr{3 MyraHrnapbrH4aH ucrnSaAo eAr.rnilp.
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Ilenq[p cy3Mo[€H (urop43s;, cY3Mo Hco cYAY rrlyxra;ln@

SepuenrnepuH To'c[pu fino qYpYTMex;Ie (cyxAoKI{ Ka3e}rH 3YJIa-

IHHrt r{oK,qypner.re) aJrb{HaH r'.rehcy.nrapAup KaseuH cYAAe Kancn-
yM Ay3y ltroKnrrHroArrp. fypcar @eprrleHtlepu na ja rencl'IHI{H
re'cupuxgen, o, cyAa heru oar',rajau Ka3elIH rypuycyHa (cyaueje)
qeBprurepoK r,reh.nyayn Au6nne qeKYp.

CyAy cnonran 6axtepnjanap BacnTocl'rra rblqrbrprMarrla Karcr-
yM-Ka3ernarbr Ka3eI{H rypluycyHa qeBnpMeK MYMKYHAYp. CeHajeqe

6y uercetr;re rypcar @epr"rent.nepl{ Be nencl, HAoH nctu$aAa eArrnup.

Iypcar SepueHru Ae rercl,lH KrrMu cYAAoKH Ka3eHHIl qoKAYpYp

(cyly uypyqyp). CYeueuu ajnpgurqau coHpa raaaH uehayna cYA

ueuhepr gejuaup.
Cysuexn jurgurgaH coHpa, oHy tuyajjaH MYAAoT op3lIHAo

rtmtrHpup, tesjur anrblrAa cuxu6, 6epx KYrns arblp Bo

Ay3najHpnap. A;ruHaH IeHAHpI,IH HoBYHAoH acblJlbl onapar cyarueje

BypynMym Ay3yH MHrAapbr I'lyxtarru$ onyp. .[yelaHaHAaH coHpa

cyar*reje xycycr Qopua pepu6 oHy jeruu4npruex.ne neHAHps
qeBup[pnep. flenAupun jernruuecn repxn6nxAeKll MYxToJIH@ Heu

xu$ xe6ureKnepn ne 6axrepnjaaapuH x$pae crArrKnepu Sepr"renr-
nepl{H Te'cupn H.rIo KeAIrp. Jernrurtro npocecnHAo IeHAI'IpHH AaAbI,
repxu6u, $ueuxn xaccaJ'Iop[ 4ejnrunp. .ll,ajnruuxnuKnopuH xapaK-
repH [eHAEpAsK]r Ml,IKpoopraHLI3MHH HOBY, Ay3yH MHrAapbI,

uyhurnx reMreparypy te pyty6arnHAoH rrox acbulblAup. lllepaur-
AsH acblJrbr onapar reHAnpnap 6epx, jyuurar ne japnr'l6opK onypnap.

flexqup jermuepxex oHyH ropKl{6nHAexn JIaKro3a cYA flilq-
rbrpMacu npocecnHAo raMaMIrJIa cyA rypuycyHa r{eBprnrp. CoHpa

cYA Typuycy fiponr{oH rblqrblpMacbl BacI4TocHJIo IIponHoH Bo c[IpKa
rypuynapbrHa,COz-je qeBpnnup. Kap6ou ra3br reHAI,rpAa Ko3
qyKnopuu eMaJro KaJrMocrrHo ca6e6 o,ryp. fleu4xpu uox jeturuqup-
AlrKAo rorrJraHaH cnpKa rypuycy oHa KocKHH, xoulaxaJrMea raj re
AaA Beprp.

Teperes Be MejBenepaH 6uoroxu
xoHcepBiroruAHpllnMocH

Euo.rroxn KoHcepBnorrrAHpMaHHH ycryH uaherlr rtrehcyla xnr*je-
BH MaAAoJIopnx (xoxcepBaHrnapbrH) e.rase eAunMoMocr{ ae r.rehcy-
lytr jyxcer reMneparypa uo'pys raJrMaMocbr.qbrp.

Mehcylyu xoHcepBJraruAr.rprnMacu cyA rypluycy 6axrepr.rjanapbr-
HbrH xtrrnrnaQu heca6una KcAHp. Ey MHKpoopraHu3MnaplrH
Mera6orlreN{r{ 3aMaHbr oMotroxoJroH cyA Typurycy r,lahcy.ny xoplajaH
rrypyHTy re jar rypmycy 6axrepnjalapbrHrdH r.ruxlrura$uHbr ropMo3-
rajup. flpocecAe herepo$eprraeHrarr,rB 6axrepnja.nap4aH ucru$a4e
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eAl,",rup, oHJrapbrH oMa{a xsrlrpArrjr AHxep Mera6onrrrep MohcynaxYcycr AaA Bo xoul uj BepEp.
Keleunn rypuyja rojy.iruacu. Ke;reun lorpaju6 olaa 2.S/o_tru

If^.TTp1lp.- {yaaanr'ruur KorroM roxyManapAaH axaH urponecaoHHa cyJraHHp. Be.ne ruopalrrAa apayoayxuajaH clorrraH
MliKpoopraHrr3MJreprrH uxxuEa$c AajanHp, cyl ryp-ycy 6axrepr_ja;rapu lrce cyp'ecaa uHxuura$ 

"l"pr* cyA rypuycy o,oJro
xorlrprpnop. luvrupua zl_Z4oc _ Aa 6_g xyH ap3rruo KeArip.
{rlryr_-rypuyraruMHru KaJraM aqur poHx, xortr nj Bo AaAa,1,3-l,7yo cyA rypruycyHa MaJrlrx o.nyp. 

'Jeuej" 
ilr;; oJrar

TyprrryMyur KoJroMr{ 0- 50c c reuueparypAa qorl/IopAa caxnaMarna
KoHap uuxpo6roraxun 6urueco*rr, 

"up-u,cbr 
anbrHHp Bo rHqr'pMarpocecr 4ajarquprurup.

. Koaeunn rypruyja , rojynuacrr 3aMaHbr eBBoJrrde E. cori,Aerobacter cloacac, Flavobacterium rhenanus Bo c. no*a.,morapHrtrra, clrpKe, xehpa6a Ba cyA Typ[ynapHHH, eTrur cmapm Boc. uera6o.nurnopu o,aJro xerprprref. C"6; ;.'ri;;;,4;;"""_rarTB cyA ryprtrycy r(oKrapH (Leuconostoc mesenteroides)cyp'eure nHxnuaS eAopoK rroxry MnrAapAa cyA rypuycy oMonoxorl{pnp Bo 2-3 xyHAoH conpa 6aura MHKpoopmH[3MJropErr
$aaaujjarnnr 4ajax4npupnap. Sy aara, cyA rypryc y HnajaHaurucupKe Typruycy, eTtrcl. cnuprr{, MaHHHT, Cbz ,a c. _rrrp.herepo@eprueHrar,B 6o.,prraalip 4-6 xyn4ea coHpa horrl@epMeHra-rrlB rroruopo (Lactobacillus plantarium) ertas onyHyp. Conynuynap1,5-2,0yo cYq rypuycy oMone xsruprp Bo MaHHr{T}r raMueuuucejepeK rbrsrbrpMaHu 6arua rar4rprpaap. fnrvrtrprrra AaBaMerAHKAa uyhnr4e cyA rypruycyHyH Mr.rpAapH aprHp Bo rypruynyr2.4%-e rraTAbrrAa KoJraM KocKlrH xouraKoJrMo3 AaA annp.
, Keleuu cenaje4e rypruyja mjrraar y,{yg xycycr houo_ BaherepoSeprraeHraruB cyl ryiurycy 6axrepnja;rapnHraH u6aperuaja-4ax ucru$a4e onyuyp.

Xnjap, 6arura ropoBos Bo uejreaepuH Ayoa rojy.nnacu.Xujapun Ko,cepBJre[rn,priJrMecr{H,}rr sH xeH,,, jajrurr"ruru ycyny oHyHaysa rojyar'.racwAup. Xr.rjapu 6-g%_m Ay3ni r"reh;rya lory oru,xycycr{ qaHnape jepaeru4npup, qox Baxr a3auu" _yjyr, auf,rr"*",Hcr,or, uaSepu, HaHo orraBa eAr{pnop. s""" _iiru"rff iq_zscaarAaH coHpa uehcy.n ncruea4eja hasup onyp. Mehay.,rqa0,3-0,4yo cyl ryprtrycy eMona ian4ux4a xnjapun r(oHcepB_Jrorrrl(rlprrnMocu npocecE coHa r{aTbrp.
Xnjapnx cnoHraH 6axrepnjaaapru ,yp-yraruMacu yv uephe-

{oAg-Iea,p. Eupuxul.r uepheae4e Aerobaiter aerogenes, A. cloaceae,Bacilhts mesentericus, B. megcderium, B. polimy.ua ruflrpaK
:AHpngp. I,Ixunqn apanur uepheae Leuconostoc mesenteroides,Laclobacillus plantarum, L-. brevis, L. fermenti Bacr{Toc,np
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a[apbrJrHp. Yuynuy uepheaeaa L plantarum, L. brevis ao L
fermenti 6axrepnja,rapbr HrurrpaK eAnpnop.

EnpnHun uephelenun IrnK KyHnopr.rHqe xu$ ne r,taja xe6eaax-
nepu, Pseudomonus, Flavobocterium, Achromobacter, Bacillus
rdr.IHcru 6axreplrjanapbrHbrH xylrajeH4errepn Ag qoxnyr roruKuJr
e4up. I,kuxull uephele 14 xyne r€Aop AaBaM eAr{6, horrlo- se
herepoSepueHTarrrB KoKnap Bo qornoptrn, uaja xo6anexaepunr.lH
ycTyrrnyjy r.rJra xeAup. Ey sauan rr4Aa Ma.qAeJrapHHr.rH Tyr(oHMoclr
HorrrrlocurrAe MnKpoopranrr3MJroprH $eaanjjerlr xejan seuSaejnp
Bo oKcop haalapga AajaHbrp. Xujapnn xej$ujjeralr KocepBnarrrAr.r-
p[nMac]rHAo cyA rypr[ycy 6axrepnjarapbrrbrH roMH3 KynrypaJra-
pHnAaH uctu$a,qe onynyp.

Cyn rypurycy rHqrbrpMacrJ ocacbrHAa uoMHAop, 3ejryn, a,rua,
rap[br3, qyryH,qyp re c. uohcy"'r,'rap KoHcepBnoruAr,rpr{Jrnp. KoHcepn-
noruAlrpnnMe uehcyayH HeByHAoH acr,rJ'rbt onr.lajapar yMyMH
TexHoJroxn npocecJra hajara Kerrupufl[p.

JeulepuH cprnocJraurMacbr

Cmoqtaruuuur jerrlAa 6yryn rrrAa MaManapu Ba BHTaMHHrrop
ropryy6 caxJra.HbrJrb[p.Eyna xepe 4e, o, jaruu.n jeruAeH xeprr raJrMbrp.

CI{noc/IaIuMa rurypexxe6 lrurpo6r.roloxu [pocecAHp. EErxn
Y3AprrHAO rroxny MrrrAapAa cnoHTaH MHKpOOpraHHsMJrApO, O r{yMna_
AaH cyA Typuycy 6axrepujaaapbrHa pacr Ke.rrHHHp. Eurxrl gorpaHu6
H0NUrAr[Ar{p}InAr.rKAaH BO CIIJ'IOC qaJranapbrHa K}rn AoJrAypyJrAytAaH
conpa 6r.rp aeue lrapheaaAeH n6aper cr.rJrocJraruMa npcecll xeAup.
BupuHrru uepheae qox rbrca o,ry6 6nrxuAexu 6yryu cnoHTaH
6axrepujalapun cyp'er.ne nnxlrura$u H.rro *"arp. By AeBpAoqypyHryropegaH aepo6, cropny Ba cnopcy3 6axrepnjaaap, 6arupcar
rrorurepu' ruaja xe6eaeKnapn Bo c. cHnocAa rarMbrru haui 

"yg.apar,axr.ruu {oxanbrpnap. hana ryprapAbrrAaH coHpa raM ura"po6 
-*"parn,

japaHup Bo rrorxqoAo aepo6 6axrepujatap earueje 
- 

6aruaalup,
axaepo6aap lrco qoxanbrp.

Cuaoc.nauruaHblH r{KrrHqn r"rephelecuHAo cyA Typuycy KoKnapbr
(streptococcus faecalis, s. faecium, Letrconostoc mesentericus)
cyA rypruycy qopnapnxe xuc6erox ycryHnyK rorrrKuJr e4uplep. Ey
uepheaeqe clostridium qEHcJ'rH axaepo6 6axreplrjaaap ra' nn-
Kuura$ e4up.nep. Cy4 rypruycy 6axrepuja.naporrrn $"uir11.r,3aMaHH AMOrgKenaH cyA ryplxycylryH ro[JlaHMacbr ne r*ryhrlr4epyry6ernu a3aJrMacbr xnocrpr,rArvMyH uHrlruraouuo,.rarrr*r"
XjIAT-?^"_1._ !rurocvx 8-15-qu iyryrae" coHpa cyA ,vprv.y
oaKTep,Janapbr HJTKHH ul.rxpo6uoraHbr reMa Nr,.rr" co, *r,iur4o,irp r"clrnocAa MHKpoopraHu3MJropuH yr{yrlr{ Mr.{rAapbr xejau irrnrp,Yuynuy MephareAe qox Baxr aHqar cyA rypryiy 6a*rtprial,f",,,a
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pacr xeJrMoK onyp.C-ox Mophenoje cHJtocJraEMaHErH 30-60-qu
KyrryHro mcaay$ e4wfiip. Ey uepha;rsAe roruraHaH rroxny cyA
rypmycy 6axrepujaaaphrH uHKrrruaQunu 4ajaH4upup. Eere Eopa-
HrAo cunoc gejuurux.nnjo yrpaMaAau ysyH MyAAor rana 6wup,

Cuosraruuaxn re'jun eAeH ocac aMHDropAoH 6rpu pyry6er-
Alrp. CyA Typrtrycy 6axurepnja.napru 10-750/. pyry6er oaax uyhut4e
jaxurr unxurua$ eAr{pnop KV, 6y xu c}rJrocJraruMaHbrH HopMaJr
xeAr{rlrnHu ro'MHH eAup.

Cox uaaep jerraaepuH ctrJrocJrarrrMacbrHAa ceHaxbrH hasHplaH-
uacu Aaha uox ucrnQa4a e\unrp. Ey uerce4la jarunur jervurepn
eBBsrr{o 55-65% neru.nuje reAap rypyrAyrAaH conpa 4orpajH6
crrJroc qanaJrapbrHa AonAypypnap. Jarurur KyrnoHHH rene$$ycyx4ex
aJrhIHaH COz se cyA Typuycy 6axtepujanapbrHhrx cr{Hre3 erAr{Knop}r
rypruy ceHaxH KoHcepBJrorrrluprp. flpocec4e cy6crparAaxu (6rr-
xuAexu) uraKepuH ZO%-a r€Aopr cyA rypurycyHa qeBprurr{p Be
6urxu jyxcex rnAaJrbilJrbrr xej$ujjernnn carurajnp. By ycyrrra qerrrx
cI{JrocJraEaH 3yJrarnH 6nrxu.nepu, MocoJroH, joxuaHu ,qa KoHcepB-
nstrIAupMoK onap.

Eurxnnapqe crroHraH cyA rypurycy 6axrepujaJrapuHbrH heuume
ejnn unrqapqa onMaMacu ne 6e'gex a3 oJrMacbr npocecun qox Baxr
nt,tc xerMocu u.no Horurronoxrrp. Ona xepe qe jertlnepr,ftr xei$njjernu
cuJrocJrarlrMacbr yqyH r,ryxreaH$ cyA rypuycy 6axreprajanapbrrrlaH
n6apar rtraja4an uctnsage e1ulup. A.qeren cr{Jroc KyrJroc}rHo
0,5-1,0% r'raja raruanp.

Jeurepnu cr,rJrocJrarrrMachr rrox roruy ucrehcaa cahocu KllMn
rer6ur orynyp. Cnaocyn rej$ujjaru amaFuAaKbr oraMornapo xopo
uyejjeu eAunrp:

l. larruce y3Bnopu r.r.ne re'jlur: a) cu.nocyu peHKfl, 6) uin,
n) uexaxuxn (6llauxra) xaccocu;

2. 6uoxnujeB[ xacceJrepu: gyJran, urgKsp, jar, anraunu Bs c.
Susuo.rroxr aKruB MaAAonsp[H MrrrAapbr, uyhurun rypruyJryry;

3. uuxpo6noracu: cyA rypuycy, qypyHry, jar ryprtrycy
6axrepujarapu, rrlaja ne xr@ xe6e.lrex.neprHr{H MHrEapH.

Cu.uoca xejSujjeruxe . xepe o'ra, jaxruu Bo nnc rurjrrreraep
Bepr{Jrr.rp. Kej$njjetau cxnoc ailrarHAaKbr xaccoJrapo M:t uK oJrMa-
nbrAHp:

l. penxlr - aqbrr rehrejn re ja capuuru;r;
2. nin - xour rypruMo3e;
3. uexaxuxu xaccocu - jyrrrruanqunMhrru;
4. rypuyayry - pH = 4,2-4,4;
5. synaa - 8-10%;
6. ruuxpo6uoracbr ecacox cyA rypuycy 6axreprjannapHnqan

rortrKrur oJryHMacH, jar rypmycy 6axrepnjaaapH Hca onMaMaJrrrAHp.
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et Be 6alur ceuajecraH4e cY.u rypuycy
6axtepujaJlapblHJlaH nctnQa.ue oJIyHMacbI

Ot ae et uehcy.n.napbl MI'lKpoopraHI'{3MnapHH I{HKI'IuaSu yuyH

onBepr{un}r rvAa r'ayhnrnqnp. cyl rypluycy 6arrepujanapH sr
uahcylaapunAa 6urepox r'ayhnt rypuynyryHy xej.nn aprupnp (pH:
= 5,5-5,0 ) so qypyHryrepaAaH 6atepnjaaapnx uxxuura$uuu
roprtaoslajurp. laxa(I onyHMyIIr xol6aca.napuH hasupaaHluacllHAa

cyi ryp*yty 6axrepujarapu, MecoJlaH, "Cepnurar", "Ca.njar"rra"

Tn[Jru xoa6aca;rapuH uctehcaanHAa rejpn-tunux cYA rypurycy
6axtepnja;rapbrHAaH (S t rc p I o b ac t e ri um\ xeHuIIr rcrr'rSaAe e4wnvtp'

Ey 6axrepnjaaap xor6acaja her'l Ao xoru nj re aal Bepupnop.- 
.(ysaanuuru 6aarrruu 

- 
haaupaaHuacblHAa clA rypuygy 6axte-

pujaaapunux r"ryhyr'r pony BapAhIp. Ey 6artepr'rja;lap 6aruraaapux-

4aH Qeprau onapar jyxcex rarHJIbIruIH (J0-25%\ NaCl r'lehlylyH-
xa $ea.nujjer Kscropl{pnep. Oulap cYA ryptuycy oMoJIa xerupopsK
6aaurun rlypyMacrrHuH rapubrcblHbl arblp' oHa xolu 4a,q ne uj
BepHpnop.

EereJrnxlo, er ceHajecunqe ncruSaAo onyHaH cYA rypuycy
6axrepnja;Iapbl aurarHAaxu tene6aopn eAaMonI{AHp:

l. urexepaepu Sea;r rblqrblprManb{;
2. ras oMeJIo KorHpManH;
3. xeunur reMlreparyp AIda[a3oHyHAa 6nrueln;
4. uyhnruH Typlrynyry aurarbl oJIMaJIbr (exc halAa r'rehcya

xoIua xoJrMejex uan anbrp);
5. apsyoayxMa3 MuKpoopraHll3MnoprH unxuruaQblHbl TopMo3na-

MANH;
6. r"rehcyaa xollr AaA ne nj nepeH MaAAanap cHHTe3 erMonI'IAI'Ip.

CN}IPTJIPI UTIKI,IJIOP}IH AJIbIHMACI,I

Myxrenu$ nes urepa6aap, nHBo, KBac KI,IMI{ cnI{prJIH I,rIKrl-
nspuH aJrHHMacH uypexxe6 6uoxur'rjarn npocec o.ny6 r',raja

xe6eaexaepn no 6o'3n 6axreprajanap repe$uH4oH anapunHp.
Illepa6urraur Bo nr,rBo ucrehca;rnHqa ucrnQa4o onyHaH ocac

MrrKpoopraHu3MJrep ruoKepnspH eTHn cnHgrH Bo c. rnrehcya;rapa
rHr.IrbrpAaH rrraja xe6eaoKnoprrAr{p. TexHo.noxu npocecH onrr,rMaJr
IueparrAo anapMar Y'{YH oHJIapbrH Kynrypan, Susnoaoxu Bo
6uorNujenn xycycujjer.nopuHn 6uaruex mne6 onynyp.

Cnuprlu rbrqrbrpMa repeAeH Maja Ko6ereKrepu
Maja xe6elexaepu lrKr,r 6"jy* rpyra ajpunnp: l) cnop

(acxocnop) oMoJroxorHpoHnop ne 2) cnop oMonoxernpuejexaep.
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Eupuxuu rpy[ Krlconn xe6eaex.lroq (Ascomycetes), HKHHu[utep
Hco HaraMau xe6e.neprep (Fungi imperfectil alrl eArurup.

Illepa6vuaurAa ecacoH Saccharomyces, pichia se Hansenula
rrnHcru KHceJr]r xe6eaexaep4oH KeHrru ucru@ge e1rnng.

Saccharomyccs r.r[Hcr,rHrrx l8 ue'ayM HeByHAoH 6-cH urepa6vu-
JrHrAa xeHlru rer6ur onyHyp.

l. Sctccharomyces vini (ne ja S. ellipsoitleu$ r*lejae Ba
xrueuejna luuponoplrH4en ruepa6 aJrHHMacHHAa xeHrru ucrusa4e
e\unup. Ey uuxpoopraHr.r3Mnop lurrpeHrr ruurupqrr6 l8%-e roaep.
er[Jr cflrrprn oMoJro xerupnp Bo cnrrpruH jy<cax rarHJrurtr
ro'cupnn4eu re3JurKJro enyprop. ByH.napa ruepa6 rrlajacu Aa
4ejulup.

2. S. cerevisiae-4ea erHn cnrprN ucrehcaaun4a, vepex6rrurp-
MsAo Be nr.rBo ucrehcaarruqa xeHnru nmn$a4e eAilnnp. By
opraHr{sM cnfipr uajacu a4.ltautlp ae 6upuHuu HeBAaH ecac $epru
HurrracraJrH Bo AeKcrpannu cy6crparnapbr rHqrbrpAa 6unrrrecu4up.

3. S. uvarum - AaH ruepa6 Ba nr,rBo ncrehcaaHH4a, 6e,in
rrrraMMnapAag Hcs uepex6uuupMoAo ucru$a4a eAr{nup. By xenyn
Hyr'rajeH4eaepu 12-13% errrJr cnrrprlr aMoJro Karlrpup.

4. S. carlsbergensis ocacoH rrlrBo aJrbrHMacHrrAa xeHlru rer6ur
onyEyp.

5. S. chevalieri-uen ruepa6 racrehca.nHnAa ncru$a4e eAunr{p
ae l6Yo erHJr cnlrprr{ oMoJro KsrHpHp.

6. S. ovifonais ruaunan urepa6u ucrehca.rrnnga xeHuu rer6ur
eAlrnup ne l8/o crrlrpr oMoJro xorlrprp.

Maja xe6e.lraKnopu $axy.nrarnn anaepo6 Mr,rKpoopraHH3Mnsp-
Aup. Axaepo6 EspalrrAo oHnap eHepxnHr.tH hyrrejpeqaxunn oKcr{,q-
neruMo-peAyxcnja npocecnapnHAeH anHpnap. Aepod uoparrrAo r{co
ruaKapn uax rvrephe.ne4e anaepo6 napuaaajup, coHpa Hco oMoJro
KsJraH rraehcy;lAax aepo6 Iuapar.rTAo oKceKeHHH Htrrrr.rpaKH ura
rrIqrupMa a[apbrpnap. hep HK]r uepauTAa ruaKopHn anaepo6
napr{anaHMaCu rr.raja xe6anexlepn yrryH vxlKn[ uapheaeuu ToruK[Jr
CAHP:

Anaepo6 uopar{r Aepo6 uopaHr

rnYKo3a

rHqrI'IpMa

rhrqrHpMa

Oz rexerffiyc

Maja Ko6ereKrepnHtrH caxJraHMachr

rnYKo3a

rttqrllpMa uehcy.uaaprr
r !3Bn rypuy;lap)

ruqrtrpMa uehcy.rraapu

COz + HzO
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Maja xe6eaoKnoprlHrlH xeHI{Itr tsr6nrn oHJrapHH Y3YH MYAAoT

caxJrarrMacnrHH tele6 eAlrp. Maja xe6enejn KynrypanapuHux
caxnaHMa YcynnapHrrran 6rpu hyuejperlepun ll-l-2% -xeu'nujune
nAop rypyAynMacHAup. Ey sauar hyuejpeaep axa6nos ha;ua o'ny6

""*"*idr- 
it*"qe" hejar ra6uanjjernspnHu -caxaaja 6u'nnp'nep'

rlepex6umupMsAo ,lcrrba,e equoi r*laja xe6easxnopn r'aehe 6y
ycyJura caxJIaHbLIIHp Bo carhlJlup. Maja xe6eaeju KynrypanaptrHu
y3yH MyAAor qaxJlaMar Y'{YH olrrlapH - cy6auuaquja eAr{pnop'

by6.,rur.,ra-crla YrrYH KynrypaHbl AoHAypy6 BaKyyMa rypyAypnap'
Ee.rre ha.lr4a hyqejpele ueta6onuglr flpocecnopu raMaMI'IJre qajaxup

ae hejar ra6naujjern 10-15 ltn MYAAorrrHro caxJlaubrJltilp'

IIIepa6 rlcrehcaJlbl rexHoJloxuiacbl

IIIepa6 y3yM rrrupocrrHr{H rIOpMan cnHI}T rHqrHpMacH 3aMaIIH

iurbrrraH rraehcynayp. oxyn auarhrAaKbl HeBJIopu BapAbIp:

1) unpux re ja uloKepnu;
2) rypy ne ja maxePcus;
3) ryHs;
4) xenyx;Ienex.
KejQujjer.nu urepa6 aJIbIHMachI hep ruejqen oBBoJI- cequrMrul

yayry"- jernur,re Aopoqocu Bo HoBYHAoH actrJr*'rAxp. YsyuyH rar"r

jeruuruecunu re'juu erMoK YqYH oHyH rrrupsctlHAo luoKoprrH

rarbrJrHFHrrH (6a;raunranjunu) joxaajkplap. Tarrl jeruuruulll Y3Y-
MyH rurrpecn 2l-23 6arurrur.nu oayp.- 

Jnruruxru y3yMy xYcyc[ rucraq aJITHHAa cuxu6 rultlxlcrrxu
qblxapHpnap. Yayrtryn Y3ep[HAe. croHTaH MuKpoopraHuarta;rep (rus
ne r'raja xe6e;rex.nepn, 6axrepuja;rap) ne ruupeje Kerrup. Illupenun
rHqrtlpMacbl uKlr YCyruE: CIIOHTaH MuKpoopraHu3MJlap BO XYCyctr

rtlajaaaprra alapbrJrHp. Cuontan rErrnbrpMa qox Baxr laM xerMrlp'
as MrrAapAa cnrpr oMoJro xoJrr{p, apsyonyHMajan yuyuy rypuynap
japanup Be coHpaAan uepa6nn ure$Sa$laruuacH aen$ xeArrp.

By, uJtK nen6eAe, ygyMno cnuprnl{ rbrqrupMa oMongxarupsH
crrorrraH uaja xe6erexaepunuH xn$ajer raAsp oJIMaMacbI ruIo
onarcAapAHp. Auxep tape$4en, KIr$ xo6elex.rlepu Ba 6a'3rl
6axrepnjarap IurrpanrrH c[oHTaH rblqrHpMacu 3aMaHbI ony xapa6
EAHP.

Iuurupua npocecrrHr{ cra6wt Bo o[TrrMaJr ruopal{TAo anapMar
y.ryH r"raja xe6e.nexnepnnnn roMlr3 KynrypanapbrHAaH n6aper
r"raja4an ncruQage oJryHyp. By nerre4lo r[rrpoHlr nacrepuaacuja
ne ja cy.n$r{T Ay3napbr, cyaSur ra3hr oJraBo srMoKJro crepruuoru-
Ar,rpupnop, HorrrqoAo KlrO xo6e;rex;repu Bo 6axrepnjaaap Maja
xe6elex;repltra xnc6eren Aaha res Mehs o.nyp. Conpa urupeje
rsMtr3 r"raja xe6eaeju Kynrypacbr (r'raja) oJraBo eAr{nrp Bo
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rbrrrrbrpAburbrp, luurupr"raHbr roME3 KynTypauapna aflapMar yrryHaruafbrAaKbr EopTnopo oMoJr onyHManHAblp:
l) ysyuqen aJrbrHaH rrrxpoHrr ere ,r"66a$.narrrArrrur Jra3HM_

AbIp KH, repxn6lrnge r,,raja xe6eraKnopu ny.," ;""d; 
"".i",2) cuonran uaja xe6e.neKnopuno pJra6ar arapaH ruraMMJrapAaHncru$a4e erMoK;

3) rurpaje xn@ajer r€Aop qox roMlr3 KynTypa BepMOK BO Te3rapbrruAbrpMar.
Teae ysyr,r rurpacuHuu I u.n_,qe aAoraH 1000_10000_0 reAopcroHraH uaja xe6e;rejr.r hyuejpeclr onyp. luvrnplranu roMlrg

KYNTYPA I{NO AIAPMAT YrIYH IUI,IPOAE OHYH MUTAAPbIHbIH CIIOHTAHhyvejpeaepqen l0 qese- uox orru., ,.re6 
"ail-rip.Maj:i xe6anoKroplHlrH ToMr{a KyJrrypanapu ruepa6vrrabrr 3aBoA_

::Pllu_-T"',"" cycrlo urAa uyhnrurua cbrgar ,,,y,,,onopr.rHAo,
oo 3oH noprruMroxMrrru Bo ja auoSr.n.norrrMr,rru ha.n4a xeng"prn rrp.

lrrurupua qox Baxr 29oC reuneparypAa xeAnp. Illepa6nn
HeByHAaH acbrJrbr onapar Se.prrlenracuja 2l_32oC rer*lneparypAa
anapbrnbrp. luurrrprranun 3-5-qa *yr,rap, ySyM qeqoc,n raJrbrrJra-
pbIHAaH [HrMeHTJrop Ba TaHHHH ajprrarr6 uehnyaa KeqapaK oHyHpoHxaHrr ryHAJrorrrAr.rpnp. TaHuuH Bo rr{rMeHT[H MrrrAaprr uyejj-eHqepeueje qarAbrrAa ruoKaplrH raM rbrrrrhrpMaMacbrHa ba*rilapa"
_urepa6u res cyay6 qoKyHryAaH al.npnpaai. AJp"-;il--"puo +6aaannrau onyp; rbrqrbrpMaHbr a"r'pirirqbrpMar yrryH oHy axaepo6

]^?1r-Ti1]:t_ 1 ^1-v 
y, ca x;ra jnp;ra [. Corpa - "po6,'.y, 

nL""" ru3u
xeoanoJr.r Kyrnocr{HAaH Bo "uopa6 Aauru" aAnbr Ay3Aax ajrrpupaap.Illepa6nrn ryp,ynyryHy aprbrpMar yoy,'d";r# ;;;# 

"i;'rry.y
oJIaBo eAr{Jrnp. Eeae ruepa6u nanbrA oAyHqarb[rqan hasrrpa"anrurrruxycycr qaHrepe rexy6 Krlr ranaMaura TaM jernulaupupaap.
Illepa6nn jerarunecu y3y, cypoH rpocec o"vo,' o*.ir*;;;;i""r-
Ma3Jrbrrhr uapanrr'rHAo xeAr{p. "qasaH" ruepa6 TaM OKCHKerrcH3ruaparrrAa caxnaHbrnAbrr.Aa oHyH jerurnuecr.r HopMan KerMHp.[I,pr.T ruepa6;raprrH jerr.*uuec, uqrilr-2 -" oo"i,'8",r*^ly*."*xejSujjer,rn ruepa6laprrn jerurunacu uco 5 un' 

'AaBzrM ,Lorp.
Jernruunur ruepa6 uox Baxr ryHA Bo ja peuxnu oayp. OHy cy3MoK,rus4rrpnr6 cojyrrr,rar n-a hnApo.nnr"*'OJpraHrnop eraBo erMoKJroAypynaurAbrpbrp Be l36narnAupbrpnap.

KenyxreneH ruepa6laprn ur",i"acu. Te6xu jo.nna CO2 naero'MHH onyHMyru *apao"apa -;;;;;;;;"" uepa6rap 4ejr,rrrp.Kenyxlexen uepa6rrH anbrHMacbr yrryH y3yM rrr,poc,Hr{ japuuuurrbrqrbrprAbrrAaH co,pa oHy *ycyir' .urr.r, .i*;;' ,o,J""ovpvo
rbrrrrhrpMa [pocecr.rHr.r reapn.reH'6arua,.
oMorroxonoH 

-coz 
*upn, e4zar,,reju6 ;"rr'eHlo"Tiffr;# 

"rrmhalAa raaup Bo opaAa xycycH resjar iapa4r,p.
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Kenyx;rener uepa6nap ar Bo rHpMDr3H oJrypnap. lllaunan
uepa6u xerryKrronor ar Eepa6AHp. Ory aJrMar y.ryH Maia

xe6errex;repr rrr{c6oraH arrarH l0-l?o0 reMreparypAa 10-12%
eTEJt cmrp/m olar ruepa6qa anaepo6 6e'repxnnp. Ey r,rerteruIe
6yrym<a ArrBapHEa jarumuajax Bo re3 rroKoH rogolrop oMoJroxo-
rrrpen rnraMMJrap ceqrump. CoaeT ruaMnan ruapa6u Opoaon-
Earpejer texxoaoxujacH ecacHHqa jyxapuqa xec,repanjuur3 ycyJrna
S. oviformis ro S. vini uaja xeSe.nexaepnHAoH iurHHbrp.

Cyn'n iur;ra COz BepMeKJro Ao MyxroruS xenyx oMoJroxorupon
uepa6aap zuruar oJryp. Byrurapa ra3ramrHpbr.JrMHru mepa6aap
AejrunrP.

Meine Bo xuroMeine ruepa6raptlnbrH aJrHHMacbr. Illepa6aapu
ToKqo y3yl,qoH jox, rryxtenr$ rrrejne (aarra, apMyA, Hapbrrrxu Bo
c.) ue xrrreMejne.nepAen (nap, xunanap, ryrny3yrr(y Bo c.) anHpnap.
Eyxyn yrryx MejBo ne xrueuejBo rtrupoJropr y3yM rtrHpocrruo
oJl[yry xmrn r,raja xeSeaerurepil wro rhryrbrp4uJrHp. A.nuHan urepa6
aAoftrx uejnenrrx aAH rrJra aAJraHnHpbr.nbrp, MocoJroH: aurMa mepa6rr,
xrrJlouap mepa6u, xap ruepa6u ne c. Ey ruepa6aap Aa Keryr<.lrouou
BO ra3JraEAHpHJrMHru o.Ilypnap.

KnO xe6eneKrepr{ Be 6axrepujaJrapbrH
r,rrrrTHpaKbr HJre aJrbrHaH urapa6Jrap

- Eo'3n ruepa6aapnn aJrErHMacbrHAa xue xo6a.nexaepu Bg
6axrepnjaaapAan Aa ncru@aqa onyHyp, MocoJraH: Botrytis iirerea
xe6eneju Bac[TecrrJro xycycu uapaurAe (xauepala) y3yM rrrupacrH-
4ex jyxcex xejQujjer.rru "Illaro-I4xeau" urepa6H haaHpaaHnp. Ey
ua_pa6 4yxjaxHr eH 6ahanu urepa6nr caju.rrnrp. B.ciierea
xe6enejurrun 6arora MlxpoopraHu3MnopAorr 6epr.nu orapa" urpaAa
nxxnura$H 3aMaHH urr Hes6oAo y3BH Typruynap nne"urceururrlp
ne urepa6un rypurynyry a3anHp. Ejnu aauinqa, xo6eaex lurpeAoKn
rreKrrrn Bo $eHomy 6uplemuelepu uaxrr,lcejr.lp. Ey ycyaria
urepa6un aJrHHMacH npocec[ "Heun6" ruyrbrpMa aAnaublp.

lllepa6u ruyxreanQ AoHJTH 6nrxn ruahcy.rurapr,rrqa, Aa aJrMar
MyMKyHAyp, MoccJroH: Janonujaqa AyjyqeH Caxe a4rru cnuprru
nuxu (uepa6) haenrp.naHHp Bo Aspergillus flavus-oryzoe xefis-
aejuxaen rr6apar ruajagau ncru$a4e onynyp.

Ysyr'r rurrpecr{HAo oJran houo- Bo herepo@epneHTarxB cyA
rypurycy 6axtepnjaaapH urepa6gaKu arrMa rypuycyHy cyA rypuy-
cyHa rreBEpMoKJre oHyH aJrHHMaCbrHAa r"ryC6ar poa ojnajupnap:

HOOC-CHz-CH-<OHl-COOH * CHs-CHOH-COOH + COz
anMa rypruycy cYA rypulycy
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;Yn 6aiaa;ru cajrurup Ba aJrMaH pejH urepa6br, r'brplrH3bt
(ppaHcH3, MoJrAoB, xepec Bo c. ruepa6napbrH aJrbrHMachrHAa ror6ur
onyHyp.

ruepa6nH 6aurra KoMnoHeHTJropHHo roxyHMaAbrr-

Illepa6uu BujaHBepuqnneplr
IIIapa6uH aJrbrHMacH yuyH haeupnaHaH ruupaJropAs croHTaH

r*raja xe6e.nex.reprHIoH 6aura qoxny 6axrepnjaaap 4a onyp.
lllrpe4e rrroKapnopnn jyxcex rarblrrHrbr 6axrepujalapbrHuH oKco-
pujjeruHun uohpnne c#& oJryp. Jlaxux ulepa64a rypruynyry
pH:2,5-4,5 Bo errla;r. cnr{prrr 12-18% oJraH ruyhrar4e 6nren
6axrepuja.nap rarHpnap. Bynnap acacoH cyA Ba cupKa rypuycy
6axrepuja.napuAbrp.

Cupxe rypuycy 6axteprjalapu ruapa6qaxr,r e'rHrr crrgruHu
cr{pKo rypuycyra r{eBHpMaKJro oHy japapcH3 eAHp (xacreaeaAn-
pup):

CHr- CHz- OH + Oz CHe- COOH + HzO
erlrJr crrprl{ crpKa rypulycy

IIIepa6 aJrHHMacbrHbrH (ruur.upuaHun) HopMan xeAr{rurrHrr
xocropoH an,wr COZ -Hr{H rrHTeHcun ajpu.nrrlacHAbrp. Oxep urupennH
rbrrrrbrpMacbr 3aManbr COz seuO ajpruupca, AeMeJrH, aJrr,rHaH urepa6
xocroJraHMr{rrr, je'xr 6axrepuja.napaa jonyxr"ryru4yp. [Ilepa6ux
xocroJrorrMecr{ 3aMaHH cnpKa rypuycy 6axreplrjinapu oHyH
carhusAe xycycn y3 (najoHxa) oMaJra xarupr{p Bo uapa6a
xouraxenuea uj Bo AaA Bepr{pJrop. Xouraxeluejan araMornoprl
apaAaH ranAbrpMar MancoAr{na r{ox Baxr ruapa6u Sea.n xonypne
uumejnp, coHpa cy3xor.rAeH reunpu6 nacrepu30 eArrpJrap. Oxep
urepa64a 3 r/'tr y.ry,.ry rypuynap, o qyMroAoH u{pKa ryprrrycy
oMeJre xe;ru6ce, ruepa6 japapcus cajuaup Bo oHy crrpxeje qeBrpMsK
ne ja rony6 errrJr crrrrprrl aJrMar yuyH ncrusaAa eAupJrop.
Ba'3n cyA Typrlycy 6axrepr.rjaaapbrHbrH ruepa6 aJrbrHMacbrHAa
rtryc6er pon ojnar"ra.napuna 6axr.lajapar, oHrapbrH arcepujjru
urepa6qaxu [IoKopH Bo eruJr c[Hprr,rHr{ MaHHrrr, accroH, A}raceruJr
ae 2,3-6yrwIeH-TJIHKoJIa sa 6. y.ryqy 6upleuueaopo rreBr{pMaKJro
ouyH xejSr,rjjerunr.r rrncnorrrAr.rpupnep (xacralexAnprap,rep). Xecre
urepa6 TyrryHJrarubr6 napaarnurbrHbr raMaMr,rJro HTr4pHp Bs curraH
nju nepup. Xecranujn herepo$epr'lenrarrrB U.aclobucillus fcrmcn-
tum, L.brevis, L buchneli, L. cellobio$, houo$epr'leHrarr.rB (L.
plantarum, L casei) qorrap ne horuro$epMeHrarHB (pctliococcLts
cerevisiae, P. penlosaceus\ na herepo$epMcHraruB (Lcucortosloc
coenos) KoKJrap repaAr.rpnop.

Illapa6un AHKop xacroJruKJroprrHAaH 6lrpu oHyu cenuxJrouMa
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Ba ja jaFnalrrMacblAblp. B5r xecte,rlrK Ao tlox Baxr cYA rypllycy
6axT eprtjanapu'repe$nuAoH TepaAllrup. Xecraaujun ecac o'qaMorl'I

urepa6uu os,ry o,ry6, jynyrpa 3YnaJtbIHa 6ansep IoKI{JI anMacblAblp'

Illepa6aa 6a<repujalapna 6epa6ep KI{$ xo6eaaxlepu Ao xocr€JlrrK

repiq" 6n.nupaep. Xacre urepa6Aa oH qox reca4y$ eAI'InaH xe6elex
Botrr-tis ci.nereo-Aarp. Ke6enex lIIoparlTAeH achIJIbI oaapar hert't

6aj,qa,'rbr poa ojuajnp(naun6 rllrdrblpMa repa4lrp), hon Aa anjan

"eirp 
(errleae 

- 
xerupanjn rtera6olrlr,'rep cajecuu,qe ulepa6rru

xej$ujjerunr.r nr:npup).
Illepa6rru xocronllKJ'Iapl,IHo raplubl ocac rtly6apusa Ycyny

nacrcpusacrrja Bo cy3KotrAoH KeqHpMoK npo$n.naxruxa rsA-
6nprrepu4lrp

fIunsHprH haauP"laHMacbI

flnnonnn haanp-nannacbl oH roAuM npocec,'IopAoH 6lrpu oly6,
6.c. erse,'r epa6nep repa$nn4au MucrrpAe rtxrupit eAIrnMI{IuAI.rp'.

fluna a,rMar y.ryH oBBorrlo ltyx'ra,uS AaHJII{ 6nrxnaapAeH
corrroHrr hiter,rp.nanr,rp. CtiuesuAeH a,'I6IHaH uenhap (cyc,ro) rtlaja
xe6anaxreprr rr.[o rblrlrllpAbulbr6 nlrnejo rleBpllnup.

Cevann a,IIMar yuyu 6yr4auu 45-47o/o Hanraeruqtrplt6 15 -
25oC reNrneparypAa 5-7 xyn MyAAoruHAa 6e.repnp.uep. Oueaexoaeu
qyrropruHnn japnarnnun entrycy AoHr{H eJrqycyHAoH 3'4 Agcba
6ejyx o.n4yraa npocec 6aua uarnp. flpocecr.r ,qajan4upruar yqyH

coMaHr{HH re4pnuenT5- 100oC -je re4ap rbr3AblpMarJla 5% uertl,rnx
raJraHa roAop rypyAypnap. lypy car'raunun cypry6 oBx:lJ'rilMilrra

ra6unqan ajr,rprrpnap. Ony renneparypy 40 - 50oC onan r'lyejjerr
MHrAapAa cy anaBa e,qn6 rapuuAr,rpMarJra asr{p Ba 6y nesrjjorqo
I caar cax,rajuplap. Conpa reMueparypyT0oC-ja ra,r4r,rpup,tap. Ey
3aMaH CAMOHT{Ao OJ'raH aMr{Jra3a $epueHrfl HHruacTaHbr caAo
ruoKopJ:rapa napua;rajr,rp. CeuaHrr4exu rxoKoprap Bo helno.narr
lragAenop ueh,ry;ra KeqAr.rKAoH coHpa oHy reMneparypy auilrbr
cAJIMaAaH cy3ypnop. A,rr,rsaH r'rah,ry,ra cycno Ba ja ,.renhep ,qejrr,uip.
{enhepuH repxu6uu4e Marro3ii, AeKcrpHH, rrenro3anap Ba c.
IUOKgpnOp, aMlrH TypruyJ'rapl,l, TaHHrrH, II,IIMeHTJIAp, MrIHepaJI
eneMeHrrop onyp. t{enhepe r,rajaory (xuea) onaBe e4r.r6 rbrs-
AbrpMarna rarr,rJraruAbrpbrp, creprrJ:rnaruAupHp Bo Qepruenraeplr
aKTrrBcngJ'roruAuprrpnap. Bv saruaH najaoryn4axbr eKcrpaKrr{B MaA-
Aonap: ar.rbr ryptuyJ'rap, norpilH, e(;up,rn jauap, TaHHr{H Bo c.
,.renhoplru repxn6lrue Ke qup, oHa arrbr n[IBo AaAbr Bepr.{p Bo
cra6na,reulqlrpup. la j ullrAr,rrAilH conpa ueehapu cy3Kar{Aou rcuupn6
ajorpup, rroH,'ropo AonAvpv6 iluarrn rcNtncparvp.aa ( 0 - 6oC -Aa)
caxlajnp,rap.

I
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,Ilnna aJrlrran yqyH ueahepu Sacchttr<tm1'ccs rltHcru r,r;rja
xo6e,rejuHuH r'.ryxte,ur$ ruraNrMnapbr (be ja upraepu) BacnTocuJro
rbrqrbrp,ubrpnap. Ey rlrarcoAno oH qox rrcru$a4a cAr,rJraH S,
cerevisictc HeByAyp. flnso rl,r,lrbrpMacbi ycT Bo qu6 rt,rurr,,rpuaja

6oayHyp. Ycr ru,ruruprua 6-l2oc -Ao 8-10 xyrr, 4u6 ru,ruruplra
uce l5-Z3oC-ae 5-7 xyH ep3HHAo anapbrJrbtp. lr,rrrrr,rltr"til 3ilrtrlutr,r
uar(opJ'rop errrJr crlrprtr, tJrucepralr, crrpKo ryl)ruyc),, c(lullaep lo
COz -je r{eBupflpnop. A,rr,rnau lrahcynl qaBar rlrrBa 4cjrurrrll. tlasurr

nr{BoHHH jerzruquprrreK yqyH OoC reuneparypAil nrrBoH}nr HeoyrAorl
acbrJrbr oJrapar 2 he$reqex 6up ueue aja ro.qep cax.rr:rrrr,r,rup. Iiy
TTIYAAArAO 3YnaJrrap, uajit xe6eneKJ'ropl{, rorparrJtap Bo c. MaAAo/lop
uoKyp, qaBflH nnneja xAc oJraH arr,rs 6ysyruAypyuy xacco jox o;rr,'fi,
HoruqoAo ntrne jerrrruup. JerHruMHu nnBoHrr COz uao AojAyl)Ntlr,1:l
hasltcr,rg,'rauAbrpbrpnap ru, 6y Aa oHyH xapa6 o,'lr\tacr,tublrr rilprur,l-
cr,lHhr aflbrp, laanaurAr,tpr,rJrMbrru II[rBoHIr cojyAyp, (IurrpAeH cysy6
ra6.naru4upup ne itAorol{ 60- 6loC-qa 20 Aorlrro cuxaajr,rp.rap
(nacrepuse eglrp,rep).

flnue snjaHuepuqtrnopx. lllrsenlrH xapa6 oar"racl,urr,ul co5a6;ro-
prrHAaH 6upu runxpoopritHu 3rrr;1opaa jonyxr,racbrAbrp. M aja xo6e,rex-
nopn Bo Sorcina quHcru 6axrepuja.nap nrrBoHxH 6v,rarruacurrr,r
(ryrryulautr'rilcr,urr,r) TopaAnpnap. Pseudomonatlaceae, llctcilliu-
ccctc, Bacteriaceae, Micrococc:ctcceac, Lttctobaclcriaccae (lacu,ro-
clrHHH uynajan4eneplr nHBoAo 6nrepex oHy ryprunaurAbrpMar,
6ynan4ur prtrar. Bo e3nynourgr{ pr'raxaa xacrolr oH,q u pn pnep. Xecroa r r j r r

apaAaH rarAr,rpMar yr{yH rIUBoHH [acTepr{3a CArr6 cy3ypnop.
Ilune4e ryrryHnaruMa rarpaH, Hrruacra aa 3ynalrrapbrH

qoKMocrr cajecur4o Ao oJra 6wup. fluseHn rr,rs4r,rp4lrrga 6y
TyTryHnarurvta jox oayp.

3eu$ .cnuprJrr{ prrrKr,urepuH aJrbrHMacr,r

Tepxrr6ltr4e qyg' rr rrrurAapAa crrr4pr onaH Myxra,rurfi lrv rrraeprur
aJIIrrHMaCbr Ba uCrr,rc[aqeCn KeHffru jaju,rn6. Eclg llrrKU;tol)L)
Pyclrjaqa KBac, MeKcHKaAa nvJrKa, Maxuypuja4l col)ro rlr) c.-rrl
xgCTOplvISK OIAp.

Krac a.nr'rar yuyu 6yrga ne ja qoBAilp carlroHuorHu (.ropox
KBacbr il.rrMar yrryH nco .repejrr) rajuap cyja .rex1,6 napblruAbrpr,rp
Bo rroKAypyp.tep. A,rnruau ueuhepa r,raja eaane cAu6 rn.rrup4urp
na uehayaa xour nj BepNreK yrlyH HaHa rarbrnr,rp. Tapxlr6uuqa
0,5t/, crlrJr cntrpTH oJlaH rlepoK xnacr,l 4aha KcH]lru lrcrehcan
eAr{nnp.
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TIEPEKEKl IIIHPME

r{epejlrH ha3mpaaurrracr,r ((uuupu.rruecu) hele re4uu AeBpnopAo
Mncup, JyuanorcraH, Pouaqa xexurrr jajorarrlrrur4u. Xauupu
jorypapxeu oHa aubr xoMr{p rarM:rura xaJrMocr4Hll (jcruuruacuuu)
resJrauAr{pup.nep. Ey ycy.n eha.nr,r repe$r.rxqarr lrasnpxlr AeBpAs Ao
6ejyr uyrecpcfiarujjeraa rsrSur eAHnup.

qepajraH haar,rpaaxrrlacbr xoMHptrH 6up uox (luslrxrr ne xuujoilr
qeBpr.urMeropa rtra'py3 raJrMacbr r,rne aJraraAapAbrp. Yxyx repxu,
6unAa (repr'reHr.nep Bo c[oHTaH MrrKpoopraHrr3[urap BitpAblp rSl(,
6yruap uopajuH hasnp.naHuacbrHAa 6ejyx po.r ojHajuprrap. Mrrxpg-
opraHr,I3MJloprrH uHruruacfiu y.ryH yHAa onBepgruny Mi.tAAoxop
(ruerepaep, aruuH TyptuyJrapbr, BtrraMHHJrgp, Mr{HepaJr uag4eaop)
BapAbrp. YuqaH xoMnp hasrrpaaqrrrqa oHyH rapxu6un4eKlr Hrruai.r:l
aMHJra3a 

_ $epueurunux ro'crrpurrAoH caAo ruoKopnopo, 3yJran
npore3a $eprtrenurep4xlrH ro'cr.{pr{HAaH aMltH Typrlylapuna roiicp
napqanaHbrp. Mr-rxpoopraHn3Mnep uca 6y MaAAorroplr, uax nen5eao
uroKopnapH ueuur'rcejepaK xoMr.rpHH rbrt{rbrpMacbrrrbr ropoAr.rluopi" -.

CuoHraH Mr.rKpoopraHr43MJrop yHAa herr.rllrue xudlajer 
- 

"oqapoJrlraAhrrnapbr yqyH oHnapbr rrox Baxr xoMupr.r jorypapxen rrr:tja
xurr.r-l.r- (adr,r x,aMr,rp Bo ja reMus rrtaja) enaBo eAupxop.

Maja xe6elaxaepr{HAaH 6y"aa Bo qoBAap uepejraHlru 6rr-
urrpuJrrrrocnHAo xeHuru lrcru$aqe e4urup. By uerce4aa Aypy xo
rtopq]rruJrerrru]flu uaja4aH ncrn$aqa oJryHyp. Be'3u rnrajalflpurr
reprrr6uulr harrr r'raja xe6eaexnepu, her,l Ao cyA iypruycy
6axrepujaaapbr raurKuJr eruprap.

Xertrlrpun haar,rp,ranuacr,rH,qa ToMr{3 rrlaja4au ucn.rcpaqe onylr-
MflCbr ,ytryH HnK flepquMrroHMr.rru r*laja Meson repe$uu4elr l7g2_,.1[
trrr4o hasupJraHMbuxAblp

haeupqa uepex6urulrpMaAo ncrn$aqa oJryHMar yqyH floprlulrr-
J:loHlurur ruaja Snccli erorn),ces cerevisiae - Hr.rH xycycl.r ceqrrrrulrur
IUTAITIMJIAPI,IHAAH AJII,IHbIP rE O,C TCMNCPATYPAA CAXJIAHI,IJIUP. OHY
CATTAJC4A UOXAJITMAT YrrYH luAKOP I'AMbIIUHHAAH AJIbIHAH MCJIACCAAA,
oAyHuarAaH aJrr,rHMbrru cy.n$r,rr ropracbrHAa 6euepnpnep. Maja 

1xe6erexrapuHn gepr"re,rjopaapal 6euepu6 
"o*rrriirl"aii' .o,pn

oHnapbr cy3Maxna Ba _ja ceHrplr@yra4a qeKAypMoKne ajnpnp, cylu;re 4cxaHra,rja cqu6 nepuuu.nejnp,'rep. AaaiaH rrlaia- ie6b,rraiirxyrleur 8"/o Horurrrjo re4ep rypyivryq xr, 6y ai" 
"ypy 

-".ji 
ioort-I^o:l^E:..1: .l.l{ yayx r"iyu-ai x-api6 orra4a" .i"i"6irup.,,-

*^--_-^"!:11 xotu AaA Bo apoMar BepnrrMocr,rHAe hor,ao- ne hercpo_
QepMeHraruB cyA rypuycy,6axrepr,rjaaapbrHbrH poJry 6ejyxqyp.Mecerex, Slrcptocoicui - 

dtacettiaitis xoMr.rpAo acerourr Bo
AuaceruJr apoMaruK MarAonopHHH aMoJro. xarr{p[p. Ey gaMaH i

Hy:T-,I::l- lvnuvaap {ypyHryrepsAoH, Jar Ba crpKo rypuycyoaKTepuJanapbrHbrH lrxruuaeunu 4ajau4srpup.
... _PyorjaAa 

qoB.qap 
-uopejirxu 6;il;;r;"* yuyH cyq rypuryc.vo.xrcpuja.naphr HAaH u6apar 

- 
6axreprrja ra;acurr4an ncru$a4e c4rr-nlrp.
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MI,IKI'OIiHOJIOXU TPAHC(DOPI\{ACHJA I}E OII}/II TTIIIJIEI,!I

Ysslr M:.lAAoJropaH MHKpoopraHr,r3Mnap Bacul.ocltJro rcjpr-.r.alr
tleBpr.rJ'rMaclr Bo uyhur4e ronJraHMacbr HJ'ro xcAalr npocccnol)o
ulrxpo6r.ro;roNlr rpancclropr'lacuja 4ejnalrp. llpoccur rAapo eAorr
MrrKpoopraHn3Mnop rrca rpaHcd)opMaropnap ilAnanbtp.

Tpauc$opuacnja npoceorHAo 6lrp na ja 6up ir:uo drcprnrcrrl
HrurrrpaK erqnju yuyu cy6crparr,n{ rypynyuy rar,r ,1ojuulr,rrrp. IJv
3aMaH OMeJrOxAJroH uehcy,r aAoroH nyhur4a rt'tnnaHH6 coripaxr,i
qeBpu.rMonapa Me'py3 ranMbrp. Rhodococcrrs's1r. 6ax,rcplijacf
napa-Kcrrnony [apa-Merrr.n6esgo.n rypruvcyna raAop oKcr.rAnoruArr-
pHp. Couynqv Hco r'rcrfl6o,rrr3rrre yipar,riaalr rrryhrri4o ron.rraHHp:

Rhodococc,rs sp.

OOCHJI XV

Y3BI,I MAAAOIOPI,IH MI,IKPOEI,IOJIOXH
TPAHC(DOPNIACIIJACbI

napa-Kcl.tJron napa-Merrn6eugo;r rypruycy

Ba'grr ha.n,rapAa ucra6on,TJrop ruyhnr4a MyBorr€,Trr ()Jt:tl)ar
TonJraHbrp, MocoJloH: l)scudom<tnrz.s rrlrHC.[lr 6arrepuja.nap rnyxo_
3irHhr lreuuucajepxeu nnyKoH rvpuycy 6rp ruyAAar rryhrr.r'r,r
To[rraHup, coHpil lrco flilprrlno*,r,r6 lrc,ru(laqo cAunup:

l>scuclomonas
rnYKosa rnYKoH rypurycy

_ 
Mrrxpo6lroroxrr rpaHcdroprrracr,rja M HKpoopraHn3MJropo Moxcyc

re6urr xycycxjjel ony6, uHtar.r.nap iepa{lnnqeH npaxrnxiaa Sajg;_Jrbr ItaAAonopHH itJrbrHMacbrHAa lrcrlr@age eAr.rnnp. Enp ce3Jro
rurrKpoopr:iHH3Mn€p ysau xnuja npocecnaprrHAo KaraJrH3aropnapr)l
oBo3 eAr.rpnop. Byna Kopa _Aa lruxpo6noaoxn rpancSopru:icujaja
LIox-Baxr r[epueHrar:lrn te ja ulrxpo6uo.noxn xr.tlia l'ejll,rup.

Muxpo6uo.noxu rpaxc$opr,racuja rnrvrjeru yc1r.or,r p4ri,,,, ur,, r,, _

AaKb-r ycryH ueheuepnua Kepa Sapraennp:
I ) yaalr NraAAonaplrH $epr"renrarirn renplr.nrreor'lr rccuo' K oiryd,rlox caAo TeXHO.rO)Klr cxeM y3ps KcAr.rp;
2) (tepr'renr.nepuu cy6crpaia r.a,cHpu r{ox "jv'ruar" uropit,rAa- aArr reMneparyp re rasjnr, nejrpaa r"ryhur.qe xeAlrp, xlrr,ljorlr

[pocecnap rlco aAaroH-jyxcax reMfleparvp, ne resjun, Typluy loja reaenu r'lyhur ra.ne6- cA[pnap;
3) unxpoopraHrr3MnopuH a3 MrrrAapr,r 6loc$ep yrryn 3opoprrr

onlH Magonopu ceqepaK napuanajr,r6 arpa$ nyhlrru rorun3_
rajnp;rap. 
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M

l. CreponAneplrH hr'rqPoxo'rl xradr xe6e,'raKnapu
JIOIUMOCI{

2. CtepouanopnH peqyxclrjacu

3. MyxrenuQ yrnrt
MaAAonoplrH peAyKcI4JacbI

4. A;rnog 6lrp,rarurtre;rrr,re-
JTopHHHH H3OMepJ'IoUMacH

5. Kap6ohutrpoxeH;-IapuH
oKcHAnolxMocH

6. llonuo,r 6HP.uarur..raaePun
OKCt'lAJ'IAIUMACH

7. Hoprua;r napaSHHropHI{
oKCHAJIOtUN{OC}l

8. Apor"rarux helneHnu
hugpoxcu4,'roruMacH

9 Artrunorpyn"'rapr,ru
OKCIIAJIOIIIMOCII

10. Aruluncu3,'rotuMo

11. Aportla'rnr hoarannH nap
r{il.[aHMacbr HJila KcAoH

rnilrxo6axrepnep 
I

Ntaiil Ko6oroKJoPll Bo
aniepo6 6axTepnja;rap

crpenroMHCer,'IAp,_
a3orooaKTeprap, narcilJ'IJlap,
J:raKTo6aTCI{r'IJIoP -

nceBAoMoHaAnap

crrpKa rypurycy 6axrcpnja;rapr,r

KaHAhAa qrrHcJ'rlt uaja xo6e,rex-
Jtop[, nccBAoMoHilA Ba tloKap-
Ar4la quHcnll oaKrcplljilnap
nceBAoMoHaAJrap Bo
aprpo6axtep,rop

cTpeIIToMr{ccTnop

uaja xe6a.noKJ'lopII

qaABon l0
Muxpooprarur3Mnopna'rpaHc{rcpr"laclrja tnn.napu

il TI,IB

Frasrrpqa ruryxre,ru(l MaAAanop ar,rrMilral HMKaIH nepaH 6np Heuo
rrrurH $epr'reHrarnu peaxclrjaaap ure'"n5rntr1rp. Ornap cy6crparr,ur
re6ueru, r'ruxpo6-vH xaccocn Bo npocecAo HrurrrpaK cqau cfepr'rettr'-
nOpI4H IlrHrAapLtHA:.lH IICLIJIbI Onitpat' qox peHKapAHKA[pJ'IAp. MufpO-
6uonoxn'rpaHc(topr'racfljaHbrH 6rrp cbrpA Tn[roplr rrae',ryu4yp:
oKcItaJ'IotuMo, pe4yxcuja. Acr\{cToKcr.{,It11orlrMo, MeTt,!JrJ,'rauJMa, crfiltp-
Jrouliuo, KorIAoHCtlcltja, atrnu;teuI"ro, accr]rJ.'IJJautttlo, lutrroxcttrroirrue,
hu4polirs, u3oNrepJroruMa Bo c,

I4crenulen rururpo6rro.noNu rpaHc(;opr,racnjlt rrlroccclrHr.r hajara
Ke{r{pruaK yqyrr r!tr{Kpo6 rnTanur,r rapurbrcbtr{Aa atuatbrAaKu ta.ne6-
rep rojyayp:

l) rrrlrxpo6 Kvi-,TypacHfrbiH r[rc6eren cir.ro repxlr6,rrr rlrqit
lryhrtruuqe rrHxnruit(t erruoK xaccacrtHo N{iu.rrlK onrliachl;

2\ rpluc$oprnttctrjil flpocccllHAa rlrurr.rp:lK c,aa,, (leltlrfirrtrlr
iyxcax (reit-rrrr,rrlt rrral,rrK orNrAcbl;
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3) uyhr.rr4e rpauc(topr'raolja r,rehcv,r,rlaprrrHbrH cilAo ycynnapnil
oMona xalu6 To[naHMacbr;

4) npocecun urrr{caA}t qaharAgu coMapoJr}r oJtr\rilcbr.
Tpanc(toprnraclrja npocecr,rHAo l.lurrrrpaK eAoH KyJ'rrlr NurrAapAa

MuKpoopraHlr3MJrap 6axrepujaaapnr, xe6e,leKJ'ropu, her.ra nrrxpojo-
cyHJrapbr 6e,re ehare eArrpJrap. Tpaxc(topr.,ra0rja pelxc:rr jaunH,rrrufi
HJra Mr{KpoopraHrd3M TaKcoHnapbr (uunc, $acrr,ra, Aacra, cuurrrp)
apacbrHAa xoppeajarlro or.raroHrrH MeBqyA,ryry rnrycjjen cAlrJ'rMr{rxAr,rp
(rre4rea l0).

M}IKI' OD TIO JIO )I(I4 TPAHC (D O I'MAC HJA YC YJ] JIAI' I,I

Yssu i"raAAonoprrH MrlKpoopraHrd3Mnop BiicnToclrra rltirucdtop-
rtracnja oJryHMacbr ycynJrapbr 6eur rpvna 6onynyp:

I. 3e4eaenuaMr{rrr rvr}rKpo6 hyucjpe,repnu (leprueHrarl,} xitcco":lo-
pHHAoH ncru$aqa erMoK/ro KeAoH npocecrap. Ou,rirp 4 'nrrn4e o.rryp:

l) r'rnxpo6aapbrH AeBpr, ($acrr,re,ru) 6euepuanreclr lJ,ro xcAolr
rpanc(;opr'raorja;

2) unxuruacluu r'lyajjaH $aaacr,rHgaxu (lepuurr:lrlrR aKrlrlJrr-
jlrn ncrHSaAa eAuJrMoclr:

a) .Ioxaarr{ajaH (cyxyuarAe olan) uuxpo6 hy.rcjpenopu Bitcuro-
cnno rpaHc$oprrlaclrja ;

6) cnopaap BacuTocrrJro KeAoH r.pancSoprutrorjl;
3) (lacuaeclra (axap) KynrypaJ'rapAa KeAorr ritaHc(rcpr,racujir;
4) cooxcuA,reurue (xolrcra6o,rusr"r).
II. 3eAeaeHr\rr{lu Bo ja napua,raxr,r6 epaxcnja,rapa ajpu.lur*rur

r'rlrxpo6 hyuejpe.rreplr BacuTocr.rJ'ro KeAoH npocecrrep 3 ,,,.roiipn,rnp,
l) hyueipa eKcrpaKTr,r Bacrrocuro KeAaH rpanc(npuaiirja;
2) rtlera6olusu jo,uapnxrrn nyejjeu caheaaprrrr,,,.ropnrosrarr-

Macbr r{Jro Ke,{oH rpauc$oprtracr.rja;
3) nyejjeH $epr'leHraepr4H cr,rHTesr.r no3y,,rMvrx ruyr:t lrr,rr:t rrl^r-

napAaH lrcruSage erMoKJre xeAaH rpauc$opr,.racnja.
III. KeH uyhenqlrc,rlrjra ycy,'rv uJ,ro aJrbrHr\rr,rru jerur xaccoJrrr

rurar\{MJr_apbrH 
_r{rurr.rpa Kbr HJro KeAeH rpa xc(lopr,raorja.

IV. I4ruuo6r.rnr43s onyHMyur (reprrleHrJrop Bo hyucj pa",rop Bacrra-
crno KeAoH rpaHcSopr'racnja.

V. floaurpaHc$opr,racr,rja.

hyuejpeneplrH $acNlenra 6euepuluecn
r.rJre KeAoH rpaHcoopMacr,rja

Mlrxpo6 Kynrypacbr onrrrNrar rrrA:l rnryhurun4a 6cuepur.rup,
rpaHc$oprnracrja oayHauar cy6crpar Kynr)rpaHbrH,HKllruudrurrru,,,
aBBOJTTTHAA Uyhure AflxrrJr eAnJ,'rHp. Olra,ra KaJ'roH nahcyr riyejjou
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MHrAapAa rHAa Myhhrr{HAo rorJraH,uHrAa oepMeHTac[ja flpocecfi

4ajau4nrpunup, exc'rpaxcuja joay vnto uyhnr,qeu ajpnnup Bo

raMu3anHnp. By haaga Kynrypa rpanc@opruacujaja ue'py3 ranaH
cy6crpatqau xap6ou Bo eHepxH r'ren6aju xuun ucrn$aAo eArp'
xara6oruaar.,rr{H apanblr rrrehcyay a}taro xean6 ToIrnaHHp. Macaaen:
Pseudomonas aeruginosct [apa-KcxnoJr oJraH I'IIAa uyhutun4e
6nrapax oHy rrlaauucejup Ba 65' 3aMaH apanblr rvrehcyl onan
napa-ueru6eH3on rypuycy rHAa r"ryhntux4e MyBauE rH onapar
roruraHHp Ba coHpaAan COz sa IIzO -ja re4ep napqananbrp.

{oxa.nuajau hyuejpenep Be cnopJrapJra
xe.(eH rpaHcQopMacr{ja

6y ycyaaa M[KpoopI'aHH3MJIop oBBorrdo onrrrMaJr ru4a uylur-
TnHAe $ea.n Suauoroxr HHKr{ura$ halHHa rcAap 6euapunrtp, conpa
uyhu'r4en ajpu.nn6 6y$ep r*.reh.lry.lry ura 6np neue qe<flre jyjyryp
xu, hyvejpenapAo rHAa MaAAonapH ranbrru raJrMacurr. Jyjyrr*ryur
hyuejpe-rrepun 6y$ep r'reh.nynyH4a cycneHaujacu (hoppacn) haaup-
naHbrp re uyhura rpauc(topr'racuja oaynarrar MaAAo onaBo cAunrrp.
Bere ruepar{TAo Mr.rHepaJr eJreMeHTJrap qaru[rMaA[rrrilriAan hy,lej-
penop unxurua$ eAu6 .roxala 6rrauup, JraKnH y3Bu iraAAonoplr
rpaucQopruacuja eruex xaccocuHn caxaajupaap. Mecenen: M),co-
bacterium album Bo Actinomycss corymbosus KyJrrypan:tpr,r
6y$ep nrehayaynqa acerarKaprr{3oHy Kaprr.lsou lropuolivHa rrcBrr-
pupnop.

Cnopaap Bacrrocr,rJro KeAoH rpaxc$opr"racuja peaxcujaaapr,r
npaKruKrr rrerreju-nasopAaH 6ejyx eher"rujjer xec6 c4upaop. Ey,
xe6elax cnopJrapbrHhlH arox citAo r,ryhr.rr4e (herra AlrcnlrJro
cyjyrrqa) rpauc(npr'.racnja anapr'lacbr Bo y3yH MyAAor $e:r.n.nr,rn t

caxaaja 6uauecu HJro onaroAapAbrp. Cnop,rap 6ens rrryhl.r4o
rryrropMupnop Bo oHnapbr jyjy6 raxpapeH rpanc$opr,,racuja npocecJro:
pr.rHAo ucrurpaqa eTMoK oaap. .Il,nxep'repe$4eH, oHJrapbur arr.unarrjii
rrox rypru Bo ja raroBr,r uyhnr.4a auaFbt IlytuNryp, HorllrtoAD
npoceclrH 6axrepraiaaapuH 6nre 6unueqnjlr uopaurAo anapl,rjrMacln
IrMKaHbr japaHup.

Cuopaap Bacr,rracr,rJlo crepor,rA hoprrloH.napr,rH Bo ruoKopnoprrH
rpaucr[oprraaclrjacu hajara Kerupunup, Macarolr: Aspcrgi.llus oc-
hrAcctts - yH Cnoprapbr nporecTpor{ CTepoltAHrilr I l-.r - OKCil[pOreC-
TpoHa rreBrrplrpJrop:

A. och.raccus
nporecrpoH
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@ecnnecue (axap) KyJITypaJIapbIH rrlrrrupaKbl
KerIeH THnIIK tpauc$opnaacuja

Oaclrrecus Kynrypanapr,rH rnlyc6er.Iaherfl oHAillI u6apergup
xn, unrpo6 KyJrrypacblHr,I y3yH MyAAar op3ltnAo ejtllr $rtsltoaoxu
haaAa caxnaMar MyMKyHAyp. OHa xepe Ao 6y ycyJl npaKTIIKaAa
qaha xeuum rar6lrr eAI,Inup. @acluecltg Kynrypa ycyay tuo jct"t

MorcoArrJro Bo rlrornuorAo r.rctncpaqe onvltitlr uaja xo6eaoxlepn
KyrJracu lrcrehcaa eA[InHp.

Muxpoopraxll3MJlapl,IH nHxnurzt$u HJIo ollilroAap olrlaJ'Ioxo,IloH

uehcyraapuH, MocsJIaH, cupKo r)'pruycy, crttr cflllprltttltrt {lilcu-
Jracrr3 aJIbIHMacbI acaH 6auri xerlup ea cerrajcAo tloxAatl hoiara
KeqHpHnMI,IrUAI,lp.

(Dacra;recr.rg KyJITypaJIap BacHTacHJIo KeAoH TtInuK'rpa uc(loprtta-
cuja rpocecl,IHo Acetobacler sttboxytlans va Strcplomycc5 .sp.

BacHTocHJra D-cop6urnu L-cop6osaja qeBpIrrMoctIHI{ M}rcilJI KecTap-
-MOK 

On:lp.

CooxcuAJreruMe (xoruera6oJrHBM)

CooxcraA,reruMo repMHHLt LtnK ae$e 50-,{lt trnnopAo <DocTcp

repe$rugen r4ponfl . cypynMyrrAyp. O KecrapMI{IUAHp Krt, Iuoralllbl

xap6on Bo eHepxll r.rau6ajn KIIMI{ trleunrtrcejelr I'seudontdnas
methani.cct 6axreplrjacu MeraHbIH houolor.napnxll (cratt, npouaH'
6yranu) ueHuuceja 6unr*rnp. JIaxIaH eraH oJIaH rrryltrrre rlcratl
oJraBo erAr.rrge 6axrepnja ony MoHlrMcoMoxna 6apa6ep critut,l Ail
oKcrrAnaruAr.rpup. Oocrep 6y npocecu 6r,rpxo oxcuqaorulto no j:t
cooKcHAnouMo aAJIaHAbIpMbIIrrAbIp.

Coupa.nap r'lyejjeH eAr{JrAH xlr, 6y jo-rrna rexuo oKurAJlolxtlro
qejnl, eJrorde Ao peAyKcr{ja, xloplaruMa, AeMerrrrJloruMo no 6autra
rpaHc$opr'lacuja peaxcujaaaprr xeqe 6r.uup. Eyryn 6y npoccc.nep
yMyMrI a,qJla KoMera6oarer"r (6npxe uera6oaugn) aqnarmrp. Mrrxpo-
opnaHlI3MJIop repe<puuqeu ajpuarrrqa MonuMcoHlrartlejen MaMoJra-
pnH acaH MoHnrucoHlrJroH MaAAonpae 6xpxe rrcBpuJrr\rocrr [pocec-
nOpr.IHo xortrera6onnau 4ejr.r.nup. Frep haHcr,r 6rp cy6crpatuu
rreBpnJrMocr,rne ce6e6 oJraH MaA,uo xocy6crpar aAraHr,rp,' MoceJroH:
Nocardia corallin.a 6axrepujacr,r rnyKo3a Bo ja H-uapa$nuqe
uuruura$ eAepoK 3-ueulnnupuAr,rHu HHKoTHH TypruycyHa qeBupr{p.

Eypaqa 3-uerluuupr.rquH cy6crpar, uryKo3a ne ja u-uapa(uu rce
xocy6crpa14arp.

KoMera6orfisrnr MHKpoopraHr43MJrop[H aA[r uFpalrrAo 6upyse
unxuajau xycyclrjjaraaprrHr{ arrKap eAHp. 6y ycylna qarrrH
rapqanaHaH .[[T r'raqAecnxu COz se HzO - ja re4ap raprraraMar.
MYMKYH onMyurAyp.

Y.r ruu xor"rera6olu3M npocecu ua'.rryrul4yp:
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1. xocy6crparbrH MrrKpoopI'aHH3MJ'Iap repe(tuugoH rlrAa rr.reH6ejn

KHMrr MoHr.rMcoJrHlrJ'rMocrr npocecn[]4e cy6c'rpatr,rn rpaHc(ropr'lacuja
onyHMacbr;

2. xocy6crparblH MIrKpoopraHH3NInop repedxu4elr rIIAA r*reH6ejn

rlrrvru ucru$aAo oJryHMaMacLI, J'IaKI{H oKCHA,'IoIuNlocfl npocecllHAo

cy6crparr,lH rpaHc$oprtraor jacsr ;

3, xocy6c'rprrblH ru.{il rueH6ejn KrtIlrII MoHlttlrcalltrrlltocIt npocc-
cunqe cy6crparr,rH qerpa4acujacr,r (COz se H2O-jir roAap !l!!p:r[!/ti!.rr-
uacur).

flapva.naHMbnrr (eeAareuMulx) MHKpo6
hyuejpenepn BacuTecr4Jre xeAelr rpocecJrcp

Mrrxpo6 hy,'rejpe,repn tepe$uuqen c[HTe3oJ'Iv]t a H ucra6o;t ttr.nop
ocacaH r'ryhlrr4a a3 MlrrAapAa roEJIaHbIp. MyhH'rqe ttoxjt)' MlilUapAll
lrcra6o,rrrr rorr-liHMocrrr y.ryH hyuejpoHuH t'rera6o,rnstt crtcienttlto
ro'o.rp e,qrr6 orry gejuur4upMeK ,'Iit3IJIlIAbIp. Dv r'rarcaflre rloX IroXT

hyuejpaun n:rpua,n-jr,16 (4esnHrcrpacrrja can6) hyucjpe4axrr,'ur
r.lehranujjar ea jr (leprtreHrnop jurruusrn,uan uc, lr(raAo oJryHyp:

I4Hraxr (hyucjpa rypynyry nosy,'rrnrajan) hyucjpa,repo crecll-
(lux nnxn6nrop,rap,ra ro'crrp eAn6 nera6orvgrtr 3oHqlrl)rI[tH
r'ryajjeu cahanaprrHn ropMo3n:rAbrrAa Aa r"ryhnr4e rroxJry MHrAapA:t
Mcra6ornr ronJ,raHbrp. Meca,ren: 6enso,'r rypuycyHAa u nu poKarexl{r 1

aJrMar yuyH vyhnre crrr.,-ruH.(HaMrrHrcrpacr{pKa rypuycy (E,(TCT)
arraBo eArrnlrp. EITCT nupoKarcxrrHu napqaJ'rajarr 4noxcnxenaaa
{:epueH'rnHu .rollruo3J-rajbrp ne r'ryhnrAo nepaKarcxlrH To[J'raHbrp:

Pscud.omonas
6enso,'r 'rypuycy IIupoKaTcxr{lI

By r.,receA,ra AI{oKCuKeHasa $cpr'reH'rHH[H orlrrc31l TopNro3Jral{-
Mrrlrrr r\ryraHT ur:.lNrMnap.uaH Aa rrcru(laAe cAunlrp, By ycy,r
(lopr'la"ra jvxaprr4a rcj,q eranjrMlr3 ycyJra oxuaca 4n, r'lahnjjoruo
KeHcrrrK MeroAnapa Ba KeH rrryheuAltc,rujlrHrru rer6urlruo xopo
$epuaHr.rp.

lluuo6n.ruee oryHMyrr Mr,rKpo6 hyuejpenepra
BacHTecr.rJre xeAeH TpaHcsopMacHja

TpaHcSopr"racuja npocecJroplrHrrH anapbrJrMacbr yqyH roMrr3neH-
uraur $epr'reHrnopAaH 4e lrcru$a4o o.rrvHvp. Ey, $epr,aenrr,rH' e3
cra6r.ra,rr.rjr.tru cax,raja 6n.nAuju, hyqcjpeaaxlr,rlr xo$eplreur,rape
ehrujauu oJrMaAbrrr,r Bo anbrHMitcbr yuy3 6aua xen4ujlr hanAa
MyMKyHAyp. Ee,re $eplreHrnapAoH ocacoH Hnno6u;rurgo oJryHMyru
ha-uga ucrn$a4a e4u,urp.
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MyaijaH a4cop6eH'raepuu (xurp4a,rrltHMhrru u]yrua Bo KopnHqHH,
uonr,rMepnop,. ceJrJryr'ro3a na c.-snrr) cerhlrua hon4ypy,rnyu $ep-
MeHTJropa urrrulo6u,ruao oJ-ryHMyrrr (repueH:r.nap Acjlr,'rrrp. Oepr"renr-
J'roprrH lrrtftro6H,ruge OnyHMyrrr halAa'rer6rlrH oHiriipltu c'ra6lrl.uu-
jlrnu aprupbrp, npocecu rpecu.recns anapMara ne $cpr'rcur,ropAoH
ToKpitpaH ncrlrQa4e err'reje uMKalr Beplrp. Ejuu :ar"rarrAa npocccrr
cy6crpar Bo ja lrehcy,lyn jyxcar rarr,IJILtrbrHAA lra xellutu
Auano3oHJ'Iy $usIr xu-x nrr.rjenlr ruopar.rrAa ana pMa r r\t ylu K \, rrAyp.

Llv'v'o6*tilrsa onyxMyru arcrrJra3a ae ja ann.naga (E. coli,
PseLtd.ornonqs crttcivictc, Aspcrgi.lltts or)'zcrc hy.tcjpa,rcpHHAaH
anbrHaH) $eplreHrnu4au ceuajeAo japblucr.rHreTfix rrcllltcllJ;'llrH
airbrHMacblHga ncrrr(raaa cAlrnrlp. Mnxpo6uoloxH yc.vJJIa KIrtulK
rfiea.unnra Man uK 6cu a lu ncun cvurJttr{ a,lbr HLIp. Arc urit ea tlrcprtr cHrrr
oHy 6-auuHoncHcr{,'riluH rypvurycyHa qcBuprrp xrr, 6v ,qit jyxcex
axurn,rlrje IuaJIIIK cllHTerlrK IIeHTICIIJ'IJ'IHH ilr-IIr{itF yttylr xill\rlrilnAblp.

Yanu rutaAAonopuH rpauccfiopr"racnj:tcr,l npoccc:'lol)llH4o ilt'tlto6ll-
nu3a oJryHMyru hyuejponapAoH KeHHur ucur{ra4a cAuilnp. Aacop-
6eurnopuH (r'loce,ran nonrr:tKpunaMr{A xcJ'rHHrIu) carlurrre ltonl5'-
pynMyu (laa.rr hyuejpe"aap lrNrr,ro6u,'urao onyHllrylu hyucjperrop
aAnaHbrp. Ecne hyvejponop lrlrlro6u,rlrae oJ-ryHMyrx $cpr'.rcnT,rap4eu
Aaha cep$ennAHp. Enpunun ha.n,qa d:epuenr.nepHH rarull3/'ro4{rrteur
yrlyH anaBa cep$nep re,'re6 oJ'ryHyp. hy'.rejpeaep ror\il.r3 rbcpncrt'r-
JropAeH Aaha qox cTa6HJrnuK xecropup Bo orirapAalr l0 4o(leaop,re
ncrr.rrpa4a erMaK onyp.

hyvejpeaepr{ aAeTaH uyxre,ur$ Ke,lr-rop ne arr$.nep.qo lrrtrno6rr-
Jrrrsa eAr.rpnep. Janou a,'Ilrrrl.nepn .8. c:o/i hyqejpoJloprrrrrr noJlltca-
xilprrA Kappr.rKuHaH4lr nr"ruo6rr,rn3o crMoxJ'ra hyucjpe,reprur cr:a6u.lr-
,rujurur 50-Aau 685 KyHa reAop aprbrpMaFa HAr4J'l onNrylurap.
Cra6u.n,rujuH aprMacrrrHnu ce6e6n uca hana,rlrK lljAr,rHjr;lluAbrpbrJr-
MaIUITIIUAITIp.

I4nt"ro6r.r,rnso onyHMytu hyucjpe,rap Pyorjaga, Jauoulrja Bo
tilt xAa auru6Ho:ruxr-rop, :I.itMa rypruycy 86 creporrA hopruron,rapnur,rH
aJTbrHrrIachrHAa KeHHruter6nr eArrJrrrp. Ilo,rlraxprt,r:trrrlrA KeJ'ltIHo
lrou4ypy"ur"ryw Mycobacterium glohiforrne hy"rcjpenopuuAoH Kap-
rH3oHy npeAHr43aJ'roHa qeBHpMaKAo; Panicilliun c:lt5's11gg11i,,,,
xe6enejn hy uejpe,rapuHAaH rcHlrc r.lJrtt:ei R ctc:i.l. lu s s u b t il i s hyuejpe-
nopI4HAaH 6aCurpaCHu :tHrn6Horlrxn sa rz -aMHJril3il (leprtreurlr;
Cit<>bacter r Ltgo s e hy'.rejpa.napugAoH a.rrrrA rypur)rcy; T r i c ho de r m ct

recsei hyueiperapunAaH ccJrJry,rasa $eplrcHTu aflbrnMilcl,luAal rrcrr{-
$a4e o,rynyp. Ey ycy,r,ra aJIbrHaH r"rehcy,n1,H ul>rXl,rrrlril cop6ocr
hyrrejparepa Hrc6araH 5-10 ,qecbo qox oJ'l.vp.
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floanrpanct$opuacuja

Yssu N{aArropr.rH rpaHc$opruacujacu 6lrp uox hallapna 6up
Heve $epr"reHrarrrB peaxcujalapu ahare cqup. Ey pearcxjalap
ruyxrelu$ ycynnapna hejara KeqIIpHnHp:

l) Jra3brM oJraH rpanccfoprnraclrja npocecnopnHrl raM ltnllpll
6u.ren MrrKpoopraHu3M Ba ja r"roHory,rrvpa Bacrrrocrna rpartc(lop-
rtlacllja anapMarna;

2) uoxny caj4a apqrrrrr,u tpaHc(topruacuja npocecnapuHrttt hop
rrlapheaecuHu ajpurr,rrqa anapNtarJ'Ia ;

3) rapurur,rr KJrrypanapqan ncru(laAo crMoKJIo.
ElrpuHur halAa rpanc$opuacuja pearcujacnHrrH 6np Hcrli)

uephenecu ejnN 6np r'rurpo6 KvJITypacbI Hna a[apblJrlrlp, MacoJ'larr:
reCToJIaKToH creprIoAIrHAoH npoIIHoH rypuycy TepoMoJlOpII ilJlltll-
Macr,rHAa Nocardict opecct 6axrepnjacr,r rer6llr eAllnnp.

Tpanc$opuaclrja npocecnHnu 6yryH uephe.neleplrnu cjuu 6u1l
unxpo6 Kynrypacr,r anapa 6urueAnxAe, hep 6r,rp r'rapha.ne itjpuarlr-'
Aa r'ryxrean@ Kynrypanap BacHrocr,rJra hajara KeqHpffnlrp. Ey
MerCoAJIa npocecHH r'.ryajjeH r'rephaaeaepHHrr a[ap:l 6ulerr r'ruxpO6-
Jrap rapbuulirbrHAilH n6aper KynrypaAaH ncru(ra4e cAunrp. Meco-
nen: Mycobuctcrium globiformc sa M. albun .rapr,rubrr Kyit-
Typanapbr acerarKapru3oHy flpeAHnsona 90o/o ru,rxbrrlr rr,rotpaui-
Soprrracuja eArrpnop.

Yesrl N{aAAeJropHH rpauccpopr',raclrjacr,rHr,ru hap 6rrp r'lepheaecrr
xycycrr uepauT reae6 erAHKAo npocec r,ryxre,ru$ KynrvpaJrapnl
ajprurqrrr4a apAbrrrr,rn onapar hejara xcrtupuJrl,tp. Meco,reu: l6
-G - oKcr4KopTeKcoJ'roHvH oKcnAJ'raLlrMacu Aspcrgilltts <tchraceus
BacHTocr{Jro, huqpoxenasacujacu uca 24 caarAaH coulltt Arthrohac-
ler simplcx KynTvpacbr oJ'raBo onyHrvrarJra anaphrirhlp.

Y3III,I MAAAEJIEP}IH TPAHC(DOI)MACI,IJACIII

Crepoug 6upaeurrueJreprHr.rH rpaHcsopMacrjacbr
Crepeor.r4;lepHH MHKpoopraHpr3MJ,rapna rpaHcooprrraclrjacu hr,r4pox-

cr.rporuMe, gehra4poxerJ'raruMo, jax 3aHq[pnopnu napvalaHuacril,
e$up enareJropuHrrH hr,rqpo;rnsu KrrMH npocecleplr ahara eqlrp. Ey
npocecJrep crepor,rA hoprtroruraprrHrrrH aJrbrHMacbrHAa rr.ryhyirr ehauuj-jer xec6 eArrpnep. Creporqaap,H oKcr,rAnarrrMoc,Hrr Ticghcmella
orchielis, Aspergillus ochraccus, Rhiz<t1tus nigricans ie6e,rex-
Jrepu anapAbrrJrapr,r halAa, oHJrapblH 4ehu4poxeulrsacujacnHrr
ocacoH Arthrobacter, Myc6[acterium, Nocardi.ct, Cor1,nob,,.1r.._um qr.rHcJru 6axrepnjaaap anapl,rprap. Crepouq,repnH jan 3a_
Hqr,propr,HuH [apqanaHuaat Arthrobacrcr, Bctcillus, Nocartlkr,
Myc<>bactarium qr,rHcJru 6axreprrja.nap rapa$lrua"*' rnnprr,rp.
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EQup eaaraJropr,rHr,rH hn4po.nuanHlr r,rce KeHr,rru raKcoHoMrlK rpyna
MaJIIK Cantlida, Flovobacleriunt,' Bacillus, N<lcartlict qr{Hclr}t
MuKpoopraHr{3Mnap alapMara ra6rra4Hp,rep.

KAPEOTT}IAPATJIA PI,IH TI, AH C tD OI,M A C }IJA C I,I

Kap6ohr.r4parnapbrH oH Tr.{nHK Hyr,lajen4eclr D,ryKo3a.qup. Orrvrr
rnyKoH TypuycyHa rreBpr.urMecH Kr,rMr,r xcHlltrJ jajr,ulrrrur npoccclt
Aspergillus niger, Candicla sp., Accthobat.tt,r -;uboxitl:ttqrs.,
Psettdomonr,ss1).MI,IKpoopIaHI.I3M.IIopHana|)],lpnilp.

- layxoeaxan $pyxroeaja qeBpr.urMocx npoceur Aerobacter
cloaceac, Strcptomyces albus, S. olivacctts Kynryparapr,rHr,ut
HrurrrpaKbr uJro xeAr.rp. flpocec jejuHrn cauajcor .yuyH' 6ojy'K
eher,rlrjjere MaJl lrK o.ny6 renxa4sr lua' vyrAura l)l,r r br r ha 3 Hp,'ra H ruriiri r,r
yuyH 4aha ruHpEH ueKop Beplrp:

_ Kap6ohuaparnapuH rpaHcSopuacujacuna Acelorruttrrts o.v.1,r/ans
6axrepr,rjacrr BacuracrrJre cop6uruH cop6oaaja Bo r\raHrrrrr, 4411,*-
toeaja qeBpr.uMacuHu Aa Mr{caJr xocropMaK onap.

TpaHcSopl,racuja peaxcujaaapr,rxuH xeruejn rJro rrroKoprol)ll
pegyrcuja erMoK AO MyMKyHAyp. Mecenen: $pvrroaailbrrr rrftrnrruro,
KCHnO3aHbrH KclrJrrrro rreBpr.rJrMocr{HHH peAvKcr.rja peaxclrjllJtlu)r{ Itaj:t.
xe6eaaxepu, KaprrHo- sa N,rxo6axrepnop re;lo(lrrr4arr 

-:,n"lrurr,r1r.

Anrn6uorr,rKJrepr,rH rpaHc$opMacr{jacbr
Axru6uoruxnapuH rpa uc(roprtra cujacu oHJra pr,r r r r r u a xrr rnA o r ja c r,r

ne ja 4aha Saaa ara.nourapbrHrrrr{ aJ'rbrHMac}il ltJ'la lrorlqoJraHrp.
Eup uox Mr,rKpoopraH,3MJroplrH aHrlr6uorlrxnopo ra pu r,r Aaru brJ,rblr'
xocropMecrr Mahe axrlr6norlrxnopr.rH hy-v_ejpe.nap rape(lun;1iy.
uHaKTHBJrOrUAr.rplrnMecr{ r,rJro oJrafoAapAbrp. Mocoran, neHucrur.nuu;
crpenroMr{TcrrH, xJropaMSeHurol KuME Kyrtay aHrlr6norrlx rcpn i:
coli, Pseudotnones aeruginosct, Staphylocotrs s/r., Bacilltis sp.
ne 6arura Mr{KpoopraHH3Mnep r.r,aKTr.rBJrorrArrp,pnop. Ey anrn6rrir-
TI'rKnOp huqpolr'ra, acerHJrJrarrrMg, @ocoopaarur'la, r.{3oMepJ,rorurrri)
pearcujalaphr HoTr,ruocuHAo e3 Saa.n.nuraapbrHbr nrrrprrpr"p. 4nrooii.,repa$qeu, rpaHcSopr*,racuja joay ura xo6e.raxaep4en 

' 
arn,rai,'

6eHguanenncururuH ne SexoxclrMeruJrneHr.rculrnH,qel r 6 - acc.r,rrrrrej
Hr,rcr{JrJrrrH rypruycy (6-AnT) aJrblHr,rp.

6-AfIT-4eH cr{HTerHK [eHr.rcurrJrlrHJroprrH arbr*tachrHA:r,crr-
6are eA,nr{p. cunrerr.rx neHr,rc,JrJrr,rH re6urr neHrrclrrrJr,rAorr
$eprurrt onapar Kyuny Bo KeHr,nu ra'cupo Nrarux oay6 nHcau.
opraHH3MuHAo anJrepKuja reperrr,rup.

TpaHcSopr"racraja jo.ny ltJro rerpilrclrKJrr,rHAoH Slrcplornyces
rimosus Kynrypacbr BacnracrJre oHyH xJroprerparcr.txr,utn Bo
oKcrrrerparcr{KJrr,rH xnnn Aaha $aan reper,lonoprr :tnblrHp.
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Y3sH ryplrryJlapblH rpaHc$opruacujacrt

6y ycyrrrra carraieAe M':c,obaclerittnt. Mi,coctlcctts, ]]acill.us,

Pr"urlorrrr',r,r,s, Carr.tliclq LIITHc.ITH 6axrcpnja"ral) Eacllrocllro xeh-

pa6a ne Syr"lap rypluynapblHAaH aJ'rlua rypurycy a',Ilnrlblp'

Jar ryp-1rrop, Bieviiactcrium, llctcill.us, P scutlorrrottas, condi-
tlu rrlrHCI.IHLIH nyrlrajeHAalepu'repe{yrtlet{ ilMllll TypuyrlAptlIla

rpanc$oprrracuja equ.nup. Apouarl{K rypuynitp4att ,/)scrttrlOttt<tntt.s,

Nocariti na M1:ssfi4cteriurn uttHcJ'ul 6axrcplrjalalt Rilcllrocllr'lo

He$r-xnrrlja cnHTe3HHAo racrrr$a4e onyHaH oKcII- Bo Alloxctl-
rypruy,lap flJIbIHbIp.

Kap6ohvrApoKeHJIopHH rpaHcd)opMacnjacbl

Kap6ohrrqpoxeHJ,roprrlr r{r,rKpoopraHrr3tyrnop BllclrTi)ctl.4o !lcl}l)llJt-

r"reCrr 6irp rajAlt orrapar oKCuAJIoluMo npocecnoptr,utlp. rr-ilapa(lrrrlntr-
puu jar ryplrtyrapllHa tIeRpu,'IMocl{utr l'scudotttotlos, Nocartlio,

Arthrobaclli 6axreprrlanapbr Ba r'raja xe6olex,re;rlI llnapl,lpil:lp.

Mecaaes: nponaH Pseutlomorurrs r{HHCTIH 6ax'rcprrjlt,'ral).nil oKCll,l-

noluepoK cltpKa rypuycyHa ueBp[,qHp.

curroa,'rxa HJraphrH (cnx,'ronponan, cnx-nohexcan) oKcllAJIotu tu c-

ctr M1:coS6lcterium, Nocartli tt, Aspcrgillus, Sacchoroml'cas, A4 1'c<tr

rrlrHcJ'IlI MHKpOopraHrI3lu,'Iop repa(tun4eu a nilpb',Inblp'

Apouarux xap6ohu4poKeHJlapuH (6eusoa, roJ'IyoJl' xclt,,roJl'

na(r.rira rru, nceRAoKyrlton, AypoJr se c.) rpaHcsopr.lacujac'fJ C ond i d tt.

BA 'fOrttlct LllrucJ,ur r,laja xe6e,rOKJIopII se PSCudOmOnas, N<tCQrdih;''

M):cobctc:lcrittttt, Arlhr<ibctc.ter, Rrcviictcterium qIIltcJ'ttt 6axrcprria,tap-

nA illapblXblp. I

Apoua'rux xap6ohu,qpoKeHrop!{H Tpauc$opr'litctrjact'rufiatr lutt't-

HilH lrehcy.nlap ilHTrrccrrTr'rK, nctf'r-xnr'rja csl{TC3lltlllo IUOHONICI)

rnnr, re6a6erAo ne c. cahanapAe Hcrn(ra,1o cilllnlll).

Hyxleolug 6up.rreurl'reJlepfl HHII
rpaHcoopMacl,r jacbl

Hyxneorr4lep yq acac tepxn6 hrtcca4au: nyptlll Il9 jlt

nr{prrMrAuH ocAcJlapbl, pra6osa na ja 4csoxcrlpn6oaa uroKoplt no

(roc$ar Typruycy raJrbrFr,rHAaH TaLuKH.[ OJ'ryHruyunap. fluplrrrllr4rrtt-

oCaCJIa pr,IH[,IH e3 aHaIIoUIa pllHa q etlpll,'IMOch xYCyCH Mapar A0rypyp'
Asoypaclr,r,ropl,IH rly3' H'rpanc(npr,lacnjacu cojacuHAa 6a rrcpnoc'rli-
rur ra'cupo MaJII{K 6np,reurlrelap eNtaJIa xoJIHp, MocoJIoH: E. coli
6-asoypacunrr 6-asoypacr,rpr6oaajll qeBHpIIp. Bcro'tcsprtJlNlarapll
BrevibactcriLtm, StrcPl()tn)tccs, Arthrobactcr, Fluwthaclcriurtt r'Iltltc-.

nrr 6aKrepr,rjanapr,lHt,ru nyrrt:tjertaelopII anapblpral). . ""'"

I!
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ceHAJEAe TOTEr,rr oJryHAH Mr4KpoEI,roJIO)r(r4
TPAHC(DOPMACI'JA IIPOCECJIEPI{

CeHajege ucru$a.qe eAr{noH rpaHcSopuacuja npocecJropu rrMMo-
1ur,uea onyHaH hyuejpe na Sepnenraapno anapbrnblp:

l. Ilo,rna xp u r avla\ K eJrr,r HAa [r NrN4o6lr,wrse o,ry HM y ru hy,.r ejpeaep
Bacr,rrocr{Jro Syrap ryptuycvHAaH acnapaxnH aMr.rH Tvprlycy
a.rrbrHr,rp. Ilpocecr,nr r'rahcy,'rqapar,rrr,r ajAa 57,5 rougyp.

2. KappexraHaH noJrucaxaprAnHAa ulrlro6ullrge onyHMyrrr B r ev i-
bacteriurn flavurn hyrrejpe,repu Bacr.trocrrle cfyr'rap TypuycyHAaH
aJrMa rypruycy axbrHr,rp KH, oHAaH 4a jejrrnrtr cexajeorH4e ,ry[MoH
TypuycyHyH oBo3eAlrrrlrcr{ K}rMrr ucrlrcfaqe eAr{Jr}lp.

3. Cop6urqan cop6osaur,rH aJ'rrrrHMachr.
4. Irhtlr"ro6sarrga onyHMyru $epr"reur,rop Bacr{Tocr{Jra J'raKTo3acbr3

CYAYH a,'rbrHMacbr.
5. l,ryroaa,ua H rr'ryKo3aHhr x3oNrepJrorxrupaH Mr{Kpoopra Hrr3Mnap

Bacr,rrecuJ'ra r,ryxoaa-$pyKTo3a cuponyHvH aJrrrHMacbr.
6. flerurcn,rnuHAoH oHyH TepoMa,'ropr{H[H (cnHreurx neHucr,rJ,r-

nuH yrryH xarrluaaun) a,flr,rHMiicbr.
7. D, L-orrr.rH rypruyJ'rapbr rapbrrrrbrrhrHAaH L-(loplraaaporu

AJIbIHMACbI.

Eynaap4aH 6aurra Pycujaqa truxpo6lro,roxu rpancc[opr"raorja
joay u,re japr,rrrlceHaje rr,rnrjacr,ruAa hn4poraprlr3oHAaH npCAHrr3aJloH,
Kapre3aJroHAaH hlrqpoxaprlrsou, acerarKaprlr30rrAatH [pcAHr.r3oH
xurur hopuoHrap a.rrbrHbrp.

I
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OACHJI XVI

@EPMEHTJIOP}IH EI{OCI'IHTE3I'I BE OEPMEHT
fIPEfIAPATJIAPbIHbIH AJI bIHMA CbI

Eyryx qaHrHnapAa' o LIYMToAoH Mr{KpoopraHil3MJlopAo' MaA-

n"r"p' riy6aurr.c, 6"pt"",,"tpI'IH HlurlrpaKr'I H.,Io KeAr{p' Jyrcex

r"r*puryp ne realrlr rono6 eqeH xutrjaBH npocecnopAoH Sapuu
orupu", qt"prertrapm HlxrnpaKbr rIJIa KeAoH peaKcI'IJa aAlr

arMoc$ep ro3jurn, 60- 70oC-aan jyxcer oar'lajan reMreparyp Ba

HOpMaJITypuynyrAaacaHJILIUIaanapblnblp'KurujerrlKaranll3arop-
,upqu, Gp"no""" $epruurraep (6uoxaraausarop'rap) jyxcex

avGp"t irrecr6r*rrrjr'tra uanuxaraprrjP' On 6auuu'dacn' xlrujenlt

Karanu3aropnapAaH 6"p"r, onapar 6uoxa'raaugaropJlap peaxcuja-

,opr" cyp''etrrrn oH a3bl 10 r'au.njou, aH r{oxy uce 100000 r'lnnjapq

go$e aprripbtpnap.- 
Cox u.rrnepo roAsp $eprtrenraepn ocacoH nyxtelrl$ hejnan'

6u'rrn roxyManapbr Bg MHKpoopraHH3MnopAoH anupnap' Be'gu

hejnan ToxyMnapbrHAa, MocoJreH, MO'1OH[H CeJIIKJII,I r[uacHH,ua

uo*ry rr"qupla Qepr"ren'rnep BapAbIp' JIaxrlH 6y roxyr"raaapAaH

SepueHtnepuu KeHuur uctehcalr,rxu roIuKI{JI erMoK xaMMaJI

6u.u.orrr"- r',rehqyaayry HJIo onalEAap onapar MYMKYH aejmqup'
MeceaeH: oJrKoMlr3AA neHAr,rp ucrehca.nu yuyn 250 T rporeoJII'ITI'IK

$eprr.reHtnep (penHlur) na3brMAblp. Ey ralep $epucurlt anMar YqYH

f0 r"rlrajon 6yaon ua'qao'r teaa6 onyHyp'
Caxile uurjacuuqa $eprueuraepuH cHHre3I'r YqYlt ocac ueH6a

MrrKpoopraHr43MJlopAlIp. By, hep ruejAen aBBoJI oHyHj'Ia o/IaIaAapAbIp

Kr,r, eJIMg tlo"ryu oaau 6yTyu $epr"reHt rI'InJIOpll MllKpoopraHlI3Mnap

repe$uH4en aca"aot"aa, yqy3 xaMMalnap heca6r,IHa' rhlca MYAAoT

op3lrHAO BO qoxJty MI{rAapAa c}rHTe3 onyHyp.

MHKPOOPTAHI43M JIEPAE OEPMEHTJIE PHH DPIOCI'HTE3H

Erue haar,lp4a 2000-e regep Sepl{enr uo'JryuAYP Ku, oHnapblH

qa excepltjjornHu MuKpoopranl{3Mnap cHHTe3 eqrlp. @epr*leHTJIepHH

600-qou qoxy roMu3 haaAa ejpaHu,'n"rnu, 100-qaH qoxy uco

KpHCTaJI IIIOKJIHHAO aJIbIHMLIIIIAbIp.

Muxpoopraru.I3Mnopl,IH cHHTe3 erAHKJIap[ $eprnreHt KoMUIeKc-

Jropr.rHlrH reprn6u ra ja oH;raprrH 6y ne ja 4uxep $epr"renru cI'IHTe3

erMoK xaccocu, acacoH oHnapbIH rlpcu xycycujjaraapu ulra
6auuqup. hep 6np $eprucuruH cuHrcanHl{ xpoMocoMAa jepaauren

xycycu KeH Bo ja xeulep roH3HM eAlrp.
OepueHraep hyuejpe4axl{Jlu Ba xapflq}I oJIMarr'Ia HKI'I rpyna

6eaynyp.rrep. Clrrrrcs oJ'ryHAyrrxarH coHpa jamue cLITonna3MaAa
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Toruranan na hyuejpe AaxHJTHHAa xeAaH flpocecJrapu HAapa eAaH
$epr'aeur.nepa hyuejpe4axualr $epr"reHrnap 4eju.nup. Beae $epruenr-
aep hyvejpe xapuquHa jalHns hyuejpa Jru3r.rco yrpaAbrrAaH coHpa
rrbrxa 6uar.rpaep. CEHr:ee eamtnl hyvejpe xapnrruHe uspie
oJryHaHrrap hyuejpexapuuu @epr"reHrnsp aAraHhrp.

CoH re4rnraTrap Haruqocr.rHAa r*ryajjeu onyHMyurAyp xu, 6e'su
hyuejpexapr,run Qeprurenrnop cr.rHTe3 onyHAyrAaH coHpa nepunna3-
MarLtK 6ournyrqa ronnaHbrp re ja hytrejpo Ar,rBapbr Hno enarEAap
oayp. .(errreau, hyuejpexapnqu Sepr"renuep [Jra3MarHK rrleru6paH-
AaH KoHapa .rblxbr6 nepun a3Marur 6ourlyr4a To[naHb{p, hyucjpe
Ar.rBapbr nne 6arau onyp Ba hyuejpe.qeH xaprvn rrryhlrre ucfrpas
e,qunhpJlop.

Frep 6n p Sepr'leHr aAoroH r,ryejjen cnecnsr.rx peaxcujauu
a[apbrp, oHa Kepo qa hep haHcu 6np rrlag4eHr,rH TaM napqanitH-
MachrHbrH To'MHH eAaH npocecnap qoxry Seprraenraep Bs ja
$epuenr KoMrureKcJroprrHlrH Htrrrr.rpaKbr uJro Bo 6up neve rrrepheaege
KeAup. Meceaeu: cennyno3aHblH rnyKo3aja uenpuar,aecfl npocec[rrAo
4 $epr'reHr utrrrr.rpaK e4r,rp (urexu t 2$.

EHgorayxauasa Sepr"reHTrr cennyno3anbr MyxraJru$ caheaapqeu
napua.uujn6 onlrrocaxaplqnop oMoJro xe"upup. 6y airuan 

"ayxosaAa oMono reae 6ulep. Exsorayxo3r{Aa3a uca heu celnyaoaa, her*,
Aa oJrlrrocaxapr,rAnepAan cnecu$ur oJrapar aHqar rnyKo3a oMoJro
Korr.rpnp. CeaJro6rrohugpoJra3a cerJryno3a Be oJrr{rocaxapr{AnopAoH
cnecu$nx onapar aHuar cerao6noea eMeJro Kerr.tp[p. Ceaao6r.raaa
ne ja B-r.nyKo3r,rAa3a uce ce.rub6rra3aHbr 2 uoaerya uyxosaja
napvaaajnp.

MyxrenlrS $epr'leuraepu cr.rHTe3 eTMoK xaccocrrHo Ma.rurK
o.JrMacbrHa 6axr'lajapar r'ar.rxpo6 hyuejpecunqo ra3brM oaau 6ytyn
Sepuenuap cuHre3 eAr.rJrMr.rp. MyejjeH cnecusux {repruextlepx
an,{ar 60'3n MuKpoopraH[3MJrap cHHTe3 eae Gutuptrep. Meceaen,
apoMarlrK xap6ohugpoKeHnop[ oKcr,rAJreruAr,rpen $eprraexrJrepfi aca-
cerr Pseudomonos sa Nocar(lie culacnu 6axrepujaaap Ba 6a'3u
Can.ditla qr.rHcJrr{ r"raja xe6e.naKJropr4 cr{HTe3 cAupnep. Apouarlrx
henrenn napualajaH Ar{oKcuKeHa3anap uco ocacaH l>seudomonas
qrHcru 6axrepuja;rapa xacAbrp.

MI,IKPOD OEPMEHTJIEPHHHH AJII,IHMACbI

CeHajeqe Mr,rKpoopr.aHr.r3MnapAou 20-je reqep roMlr3 rpeprraenr,
40-a reuep rexHuKr.r SepueHr npenaitarr,r anbrHHp.

<DepueHuepr,rH anbrHMa 6uo.rexnoloxujacr,r aruarbrAaxbr nepho-
nonopAaH u6apar4up: 1) npoaycenr Bo oHyH 6euepn,rue ttleparrrr-
HI,IH ceqr,urMecu; 2) npoAycerr.rH $epueHracujacu (6e,{epuJrMocr{);
3) $eprtlenrr.rn rr{Aa rtlyhnrnH4an ajpulrrlu, reMr{3JrsHMa Ba
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eHAorJlYxr(Ea
csro6rc38 frY[€aorrcaxapruuaP

eEAOrrY xatra!a
cilYre8

IIIeKun 26. Cea,ry,'roaaurru rnyxoaaja $eptlertrarrtn naprlarallMAcbl cxeMrl'

caxraHMacH.
OepuentaepHH CeHajeAa r,rcTehcaJrbr Ba TaT6HII,I OHIapbIH r'IaHJ'IbI

op"rr,rrrr"p repa$uuaeH cHHTe3 OnyHManapbl Bo qaHJIbI hy''rejpa-

A", *"rupqi cnecusr'rr xycycujjet.nopuHn caxnaja 6ulualapu xuttlu

ruyhyr,r xaccoJlopl{Ho acacnaHblp'

flpogyceut Be oHYH 6euePunue
IUopaHTIIHI4H CeqI4rMecH

Oepuenr ncrehcaaunrru u,'IK rephelacu qoxny IlrI'IrAapAa

r{croHr{JroH $epuenrn c}rHTe3eAaH [poAyceHTHH ceaexcuja jo;ty uaa

Cer{urMocuAllp. lIpOqyCeHT aIuarbIAaKbI TaJIO6JIapI{ OAOMaIIIAHp:

1) Sepuexru hyuejpeqoH xapuqa cI'IHre3 erMonHAHp. hyuej-
paxapnqlr $epr'rextaepl{H aJrblHMacu hyuejpe ALIBapbIHblH napqa-

,a"racurru, Tene6 erMHp' rrox acaH Bo yuyi 6arua xonHp;

2) ae rr.lynuer op3uHAO rIOXny $epr"rexr cI'ITe3 crMoJIHArrp;

3) oMoJIeKoJIoH $epuenrux ajpu.nuacr,I acaH xerMonuAr{p.

,Il,eneln, [poAyc.eHT aJIaBa $eprtlexr Be 3Ynannap cHHTe3 eTMoMOJILT

ne ja as MurAapAa cl{qre3 erMarI'IAHp, 6eae onqyrqa $epuenn'r
acaHJrbrrJra ajupuplap;

4) urtauu anrn6uorlrx Be roKcI'tH eMona KarlrpMoMoJI[IAI{p.
Oepuenrnn cuHTe3I,IHe rdu[Au KeHerHK Ho3apar equnqlrjn re

6y neeapa,nn hyuejpeja laeuta oJ'IaH MHrAapAaH qox $epr'leHr
cr{Hre3 oJrynMacbrHa r.rMKaH nepruequjunAaH te6nu luraMMnap qoxny

Mr{rAapAa $epr"renr aMoJIo Kornpa 6unrtlup.nap. JIaxuH 6a'gu
KoHctrryrnn $epuenraep rulrxpo6 hyuejpereprl rape$rauqen qoxny

rur4rAapAa cuHre3 oJ'IyHyp. Cenajeqe ucruSaqe onyHaH Sepr'aenr-
naprrrH exceplrjjarn lru4ycn6er Sepr'reHtlepLr4Llp. Hn4ycn6en $ep-
MeHTnepu aJrMar yqyH [poAyceHT r{HAyKrop oraH uyhurqa
jeruurqupu,urp, MocoJIaH: aMr4Jra3a $eprueHrnHuH aJrrrrHMacbrHAa

Hr{ruacTa r{HAyKTop Kr{Mr,I rr.rAa r'lyhnruue AaxHn eAr.rJrr.rp,
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flpo4yceHr,repun uoxny Mr,rrAapAa (repr..reur cr.{Hre3 erMoc}I
yqyH xeHeTr{K Ho3apornH no3yJrMacu re,re6 oJryHyp, je'nu uyraur
rlrraMMnap anbrHHp. Frerra eno MyraHTnap anMar MyMKyHqyp Ku.
oHnapAa r.rHAyKTop onMaAaH xej.urn uur4apAa r.rHAycr{6ea {reprr.reHr-
nop cr{HTe3 oryHyp. Eeae MyraHT,rrapa perynja.rop MyraHrrrap
,uejflrLtP.

(DepueHuepzH 6uocllHreeu aAoroH oanaprrH te'cnpuugeH
arbrHaH coH rtlehcy"'r rape@zHgen ropMo3JraHbrp (peflpeccHja
oayuyp). PenpeccrjaHbr apaAaH ranAbrpMar MorcaAr{J,re con r'lehcy-
.rlyx r*tyhr.lrAaH Te3-Tes ajnrpr,lar Ba To[JraHMacbrHa HMKaH BepMSMOK
na:ihIMAbrp. Cou rnlghcl'-ny $epr'.rerrr 6r,roCuHr,.:3,rHi{ roplto3.;rai ' r{

MyraHrnap anMarJra Aa penpecclrjaHbl apaAaH ra.;rAbtpMitr oJryp.
Bele rrryrlrHT ruraMMJlap KoHcrlrryrr.rB MvraHT.rrop aAnaHbrp.

flpo,qycenraep eno rHAa r'lyhlrrltrqe jernurqlrpuaMonuArrpnop
KI{, heu rrox,:ry MHrAapAa $epueHr cuHre3 oJryHcyH, her"r Ao
Sepr'lenraep Searurrrrrurbr caxracbrHJrap.

MnxpoopraHr{BMJrepr{H ceHajeAe 6euepnauecn
Oeplrenr,napun aJrr{HMacbr y,{yH MuKpoopraH}r3Mnopu vtKtr

ycynra: 6apx cy6crparnap cerhnue jeruru4npuexaa (6epx (tasalrr
Qepuenraurja) re Aypy rrrAa rrryhHr,rapuugo AoprrH Sepr"reHracujajoay r.rae 6eveprap,rep.

Eepx @aaanu Qepueurao.rja naurracura ocacoH xe6e.uex.nep4au
rexHHKr{ $epr*rexr npe[apaTnapr,r anbrHbrp.

(DepueHraepnn excapujj-eruHn aepo6 nepuoAlrK AapHH Sepruen-taorja ycyny Hna aJrbrpnap. heae.nux roKqo MyKo3or,r3oMepa3a
SeplreHrn Sacurecna Kynryparap Bacr,rrac,.rra B ctc cill u s 

"r 
rrgrr.lrrn,

6axrepnjacuHAaH aJrbrHbrp.

(DepneHureplrH tn!.a Myhr,rrHHAoH ajpbrnMa,
TOMI,I3JIEHME BE CAXJIAHMACbI

Eepx (tasa"rru rpepr,leuraclrja salraxn hyuejpaxapuqr.r @eprueur_
,repr.r 6ySep rrleh,ryay Bacnrocurro excrpaxcuji earpr"p iujo,porp-
nap).

Aepr.rrr $epueHracuja sauann $epuenul KyJrrypa uyhlrrun4en
ajupuar yqyH HnK xes6aAe oxy $epr,,reuruH Seaaaor.oira ro'cnp
eruejen MeToArapbrH xerueju Hrs a3 rarr,rrarrrAbrphrp, AeKaHracuji
Irno KoHap hucce'.rux,'repAaH TaMr{3,rejnp.rrap. Conpa rueh,ryla ysall
hea.ne4r,ur.rnapAoH eraHoJr, aceroH, ae-ji 0vn+)zSOc "rur" ""n "*r"Sepr.aearaepr_ qeK,qypypnop; 6y 3aMaH $lrsuxulxHrrajenu xacca.nepn
oxuap onaH 6yryn 3yrrarrnap r{sKyp. CeHrpr.r$yra ,e ia 6rrrpacria
Bacr.rrocr.rJre $eplreHr Kyrnecr rr.reha-vl4aH aiprr,,rup. Biryyrrr
aJrrbrHAa re ja yatpa$r.rarpaclrja jo,ry rraa $eir,reHrAaH KrrquK
Monexynny hncco,.ruxrap Bo cy raMarur{Jro ajpu,rurp. Ey ycyn.na
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aJrblHMbrrn SepueHr flpe[aparblHAaKH KoHap 3yJrannap ecac
$epuenrarun peaxcujaja MaHe oJrMypca npenapar ucrn$age yuyH
japapan cajnrarrp Be rexHHKH (tepr',reHr npenaparbr aAnaHbrp.

Oepueutaepr,r reMlr3 hanAa anMar yqyH oHJrapbr xpoMarorpa-
Onja ycynnapbr rrJra renualejuplep. (Depr.aeHraepu ucru(lage
onyHyua r€Aep caxJraMan MarcoAuJro oHnapa cra6nrr.rearaop/rap
enaBa eAupnep. Cra6run3arop xrrlrlr Ca ra Mg Ay3napbr, NaCl,
gynailnap, Hr,ruracra hra4poar.raarbr, ruaxoprap,' MaHHur, cop6ur ua
c.-AaH ucruSa4e onyHyp. (Deplrenr,repnn ruuxpo6.rrap rape$lurqen
xapa6 eqraMaclrHuH raprubrcbrHr,r aJrMar yqyH oHnap [acrepH3a
eAHJInp, raTbr Ay3 Bo uaKop r,lah,ryny onaBo oJryHyp Ba arrrafbl
TeMnepaTypAa caxJraHbrnbrp.

OEPMEHTJIEP tsE OHJIAPbIH NPOAYCEHTNEPH

Auuaa3a, nporea3a, ceJrJlyJra3a, neKTHHa3a, .ilyfita3a, r,rHBepra3a
Bo AeKcrpaHa3anap heu rerwus, hou Aa rexHr,rKu npenaparnap
rueKnr.rHAa aJrbtHaH $epr,,reHr.nep4np.
Auuaaga. Auluasaaap Hr.ruracraJrr,r 6rapraruue-nepn napualajau
Sepruexraep olry6 HKH: a Ba p Sopr,.raaapuua MoJrr,rK.(Hp rr -
aul,,rasanap 1a-1,4-r.nyxoHasa Bo a-1,6-r.nyronasa) HltuacraHril
ocacoH 7-10 r,ryxo3a ranbrrbr oJraH or'rr{rc,Mepnopa roAop napqana-
jHpaap. Ey @epr'leHrrrapr ceuaje r,lurjacuuqa Aspergillus oryzoe
xe6urejn Bacillus umyloligui/ttcicns, B. subtilis, t). lichenifoirni.s
6axrepnja.naphrHAaH anhrpnap. .--awyurasarap ra'cnpuH4oH H[ruac-
TaAaH aJrbrHaH oJrnnf,MepJrop rnyKoaMHna3a (aur.r.nor.nyxo3uAa3a)

Seprtrenrr,r BacHTocrrJre rayxosaja qeBprlrrupnap. Dryxbaulrlasax
a-1,4-ralrxo3r,rA onar€Jropu napqarajrrp. By $epuenrun arrblHMacbr
csHajeAo rrox yqy3 6aura xsJu,rp Ba oHy Aspergillus niger
xe6elejun4er anbrpJrap. hyxoaun,rasauw 

-Aspeigillus, 
Mucor,

Rhtzopus, Entlomyces quHCJ'rr{ xe6onaxrep, Aerobucter clostritr i-
um \t4mcrrn 6axrepnjaaap uspar Aapar.raAa cHHTe3 eAnpJrap.

Hnruacra MoneKynyHASKbr r:-1,6 - rJrHKo3r,rA anar€napu jaanma
[ynnynaHa3a (a-1,6-r.nyKaHa3a) $epr,.reHtn Bacr{rocr.rJre napqara-
Hhrp. @epr"reur nyJrJryHaH trolrflcaxapHAHHH MaJrrorpxo3a Ba
uaaroeaja rpAap flapqa.rrajrrp, aMr.rrorreKTaH, rJrHKoKeH Ba AcKc-
rpfiHnopa Aa re'crp Kecrepr.rp. lly.uy.nanasaHu Aerobacler,
Strcptomyces, Klcbsiella vnHclyt MuKpoopraHr.r3Mnop cunre3 eAr.rp,
ony Klebsiella aerogenes 6arrepnjacunqan Aa anbrpnap.

flporeaea. flporeasalap 3!Jrar-r napuarrajaH Sepruexurep o.ny6,
KaBer.rH, xeJrarrrH, $n6pnn Ba c. 3ynan MaAAoJroplrHu napualaja
6nnuplep.

- Mrrxpo6 nporea3anapr,r ro'cfip MexaHrr3MHHa Kepo 4 rpyna
6e.,rynyp.nep:
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1) rypur rporea3anap, 2) cepun ne ja r€JroBr.r rporea3arap,
3) r,rera;urouporea3anap ae 4) Tr{on[poreagiurap

Typu nporeasanap rypru uyhurte (pH:l-5) jyxcex gaannur
Ba cra6wntux xecrepMeKre 6ejyx eherr,rujjer xecS eAupnop.
Ke6eaexnep4ox aJrbrHaH rypru rporeasailap 2 rpyna ajpu;rup.nap:
nenctaHe Bo peHHrrHo oxuapnap. Ilencune oxuap nporeasanapbr
Aspergillus niger, A. awamori, A. usami, A. saitoi xe6enex.neplr
Be eroqo 4e Penicillium, Rhizopas rrrrHc/rH xe6eaexaepun 6e'gla
HyrraajenAeaapn n$par AopoqeAe cr{Hre3 eAr.rpnop. haaup4a jyjyuy
ro3napa oJraBo erMoK yuyH 35oC reMneparypAa 6uren Bacillus
licheniformis 6axrepujacbrHAaH aJrHHaH rypu nporea3aAaH HcrH-
$a4e oayxuacu rexlu$ eAuJterp. By $eprrrenr jyxcex reMrreparypAa
6ejyx cra6uJuruK xecropup. IIporcoJrHTuK Sepruenr npenaparnapbr
TeppH3HH Bo OpH3HH, r'rynaonr oJrapar, ASpergillus lerreus, A.
orhizie xe6eaexleplrr{Aou aJrbrxbrp. PennuHa6en3sp rypur flporea-
sanap Mucor miehei se M. pustllus xe6eaexlepr{H,qoH aJrnHbrp.

Cepux [porea3anap rErsBn r'ayhur4a (pH=9,5-10,5) jyxcex
sea.nnur xscTopup ae cnecusuK onapar apoMaTr.rK artluH rypluy-
aapu (rupoanH, $enmaJraHrlrH, lejcnx) raJrblrbrHbr uapuaaajupaap.
Onaap Bacillus subtilis 6axrepnjacu ne Aspergillus 

-,anHcnu

xe6aaex;rep4aH anbrHbrp.
Merallonporea3anap cra6ul.nnrloprrHn Te3 Hrupo 6rlquxnepu

yr{yH rypuy Bo rpJreBtr (cepr.ru) rporea3anapa Huc6eren as
eher'rlrjjer xec6 e4r.rpaop. Dy $epr'ieHraepuH aKrrrBJrHK MopKo3rrHAo
aAeron cuxx (Zn) roxy jepnaruup, jyxcex $ea;llura ocacon HopMan
ryprJrynyrAa (pH=7) ManuKAr.rpJrap. Be'ez Merannorporea3anap
rerrsBn uyhnr4a (pH:8) jyxcex aKrHBJnrK xecropflpnop, Hejrpaa
Merannonporea3anap repMonr{3uH Bacillus lermoproteoliticus
6axrepujacuHAan aJrbrHHo. TepuoausuH 80oC reMneparypAa I caargp3lrnAo Sea,rauru 50% caxJraMaura 6ejyr reprr.rocr:l6u;urrax
xecrepup. Meta;uonporea3urapbr A s p er gill u s, S tr e p timyccs qlrHc.lu
MHKIxxrpraHH3Mrsp Ae rroxry Mr.rrAapAa cEHTe3 e4e 6rnr.rpaep.

Tuolnporea3anap flpaKruxu ahelrnjjere MaJlrrK onMaAbrrnapbr
ytryH oHrapnn 6uocnnre3u a3 ejpenrlr,,ru".nup.

llnneprasa. I,IHreprasa (caxapoea, p-Spyxrosraaea) caxaposa_
Hbr rnyKo3a ne $pyxrosaja uenupup:

HHBepTaSa
Caxaposa + HzO D-rayxoaa + D-Spyxrosa

Hnreprasa $epr"reurunu 6np qox Mr,rKpoopraHr.r3MJlop cr{HTe3eAl{p{op, ceuajeAe Hc_o oHy Saccharomyces cerevtsictc, S.carlsbergensls rrlaja xe6elexaapuHAoH anHpnap.
Jlaxrasa. Jlaxraga (p-ralaxroeuAasa) cyA rroKspff onaH
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JraKTo3aHbI raJ'IaK'ro3a Ba rnYKo3aja rapqanajblp' MHKpoopIa.HH3M-

,"prr" excepnjio'ur 6y Sepuenrrl cuHre3 erMaK ra6u'rujjetnne

,rir*arp. d"y' ".t."ti 
S acc h ctrttrnycc s f r agi lis' Z7'gos accharomyc e s

lactis, iandiia pscutlotropicnlcs xe6a"roKJIapHHAaH aJ'Iblpnblp'

I.nyxoeonsoMepa:la. l,ryxor.raor'tepaaa r''rlYKo3aHbl a.aha tlox

urupurauje MaJ'IIIK o,'IaH (lpyx'roaaja qeBl'tpup' CenajcAo oHy

n ai illtts 
-coctgulans, 

A c t i nop l a n c s m_i s s o ur i cn st s rie S l r c p to rnyce s

r.tuHcru 6axtepnjar:a po,,r rrtprap. @eprueur jyxcex repr'rocra6n'r-

.nlrje r'raaux oay6 4 hesreje reaep 60oC-Ae oe Soa'uIr'IFLIHLI caxnaja

6uaup,------da*arpunaea.,fiexcrpaHa3a 
A,IITJ'IapHH KapI{ecI'IHo, ca6a6 o'rau

AeKcTpaHIIIeKopuHIInapuarrajupBoocacoHPenicilliumqHHcJIu
xe6e.nexrrePAoH aJ'IbIHLIP.

flesncnlluracrlasi. flenucralrrlrHarcrlJ'Ia3A $epr'aenrr'r G na V

,r""rirrrr"r"p, G-aulrHoneHucI'JLIlIH ryptuycyHa- rIeBupHp' G-

neHrrcHJIJIlrHr.t rpanc$opr,l'acuja egen $epnesr E' coli 6axrepujacu'

V-nerurcu,r,tr"r tpurraqropraaiuja e4en Sepr'reHr l{ca P s e u d om o n u s

ctci d ovo r ct n s, B ov i s t a p lu mb e a Ml.IKpoopra HI.I3MIopI{HA6H aJIbIHLIp'

flextuna3a. flexrutr,'rlr MaAAoJIapH ilapqaJ'IajaH neKrHHa3aJIap

ecacoH SlrtonaroxeH Ml{Kpoopraur{3MJtop repa<prH4eu..cIrHTe3

;;t;yp. By $eplreHrrepr ceuaje4a Aspergillus' Rhiz<tlttts'

Sclerotinict rruHc.rrr oe6aiaxaapno" aJlblpnap. Ceuajeqa 3 rnn

[eKTr{Ha3a [penaparbl I.rctehca'rl eAI'IJll{p: nex'ro$oetuaun - f3X
ii p" iiSittus fi et ii u s xe6enejnHqeH cerhu geprucH'racnja, nexro$o-

.rrnri-tOnX A. foetidus re6eaeiuHAaH AapHH (lepr'leutacuja joay

Hrro Ba [eKTaBaMoprau-flX A. awattttri re6a,rejlrHAoH ilJlblHblp'.

JIHnasa. Jh'rnasalap jaraapu (;runlrg'ropu) rllrcenuu Ba JaF

rypuyrapblHa roAop hruporug ctrHp' 6axrepnja, r'aaja na rra$

*L'6"rr"*r"pn repo$unAoH cl{Hre3 onyHypnap' Cenaje4a oHnapbl

Streptococius, Laciobt,ci:illtts, Aspergillus' Cqntlitla' Mucctr' Rhizo'

pus) P enicilli um'tn:nctrlr 6axrepujana pAaH anblpJ'Iap'
',ooc6oar{rra3a ruypexre6 MOneKynIy (locso,rr.ruu.(,'rapt{ r^pqa-

najnp. 6oc$o.,rrnrarlpr* topru6uHgeK'l MYxroln$ e$llp oraro-

,""p*r"" re'ilrp erMocHHAaH acLtIJ'IbI onapar $oc$o'runasaaapu 4

;;;;, 6oaypnep: A(2)' B(l), C(3) Bo A(4)' A(2) 2-uu' B(l)
l'-,.ru, C(3)^'l-ur,,, L(4) nce 4-uy e$np oaarenapuHll uapualajotp'

O*6orr.ruea-A(2) ruran sahepHHI{H ropKrl6ltra Aaxu'rtqnp' JIarltH

6e'slr rr,rurpoopraHr{3ru,'top, MOCOJ'rAu, l}UCillUS CCreLts, B.subtilis,

i. 
-coli 

4e 6y $epr,,reHrlr' cr{Hres e^a 6ulup,rep. Ooc$onrrna3a-B(1)

ocaceH MHKpoopraHI'I3MJIopo xac oly6, E' coli 6arcepujacuuqan

anbrHbrp. hyuejpaxaprouu $ocsurHna3a - c(3) sepr',renTn closlridi-
um pirfinien-ces, Acinetobctctcr cqlcoctce!icus, .slct1.th1'lococcus
orrrir,'6a*lrepuia.rapbl Ba As p cr gi I l'u s nige r, P e n ic i lliu ru t: hryzo-

genium, Mtrcor r(tcemosLts xe6e.Irax"roplr repo$ttx'ueH aKTIIB
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cr.rHre3 oryHyp. @oc$oauna3a-A(4) Corynobacterium psetttlotuber-
culostts, Saccharornyces cerevisiae, Fuserium poly'sspllalum repe-
Ouruen cHHTe3 el:alrutp.

Jlurur xacceje MaJTHK anaoQoc$o.nuna3aJrap 6lroaoxrn r,reu6pa-
xH hsraeAax auso$ocSor,'rncepuAJ'rapu rapqarraMarra hy,.rejpaxlt
J'II{3[IcAaH uyha$lrsa eAupJrep. By (lepr'lexrtep Asltergillus nigcr,
Penicillium nolaturn, S crrqli.ct plirnulic.um xe6e.nax,repn rapo$rrH-
4en @aa.n crrHre3 onyHyp.

Kcnaara3a. Kcu,raHasarap Kcunanhr (heuucenay,rosaHr,r) nap-
uanajan $epueHr.uap rpyny o,ry6 Aspergillus, Fusari.urn, Hu.,,'
cola, Sclerotium, Trarneles qr,rHcrr,r xe6aaex,rep rape$nn4aH axrr
CHHTe3 onyHyp. AAarau KCHJraHa3a cer-r,rttJra3t $eprrrenuepfi ri.:I.-
6npxe _ csHTe3 OnyHyp Bo aJrbrHaH $eprr.renr flpeflaparnapbrH
repxlr6ltr4e hen xcn,tanasa, haru Aa ceJ'rnyna3anap oryp ("{aAser
I l).

I[eAnal ll
Cellynoaurnx @epr,rexr npefiaparJrapbrHbtu

BE

t-
T

11 npenaparAa oJraH aKTHBJTTTK sahuAlr
Oepr"reHr

upenaparJrapbrH aAbr

Ha3a

erlAo-
rnYKa- rJrYKa-

Ha3a

eK30- ceaao6n
ohu4po-

r'Ia3a

CEI.IIH-
6uaza

KCr{ra-
Ha3a

lCer.nyronHuntr rlx
Cea.ny,rumropun IIx
CnropoaeuuH IIx
flexro$oerlrAun lIx
flexronalropr.tr IIx
flexro@oerragnx I-3x

Cellynupr.r4uH l3x
Kcuaonauopnn l3x

ilx

fl0x

170

200

50

r20

50

48

r50

50

70

1600

28

120

90

80

30

20

100

26

600

150

0

100

90

0

l0

ll
30

90

l6

3

4

I

t2

27

24

26

70

8

26

2

70

90

r00

il0
270

100

900

r60

800

600
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rrlrnc.rr 6axrepnjaaap4aH arbrHbrp. Pycuja4a ceHaje uurjacunAa
aJrbrnau cennynonr.rruK $eprraenr flpe[aparnapr,r Bo oHnapHH
repxu6un4exu Sepr'renr KoMfroHeHT/'ropnnHH $eanaurn rdoABor
1l-4e reprurMurrrAr.rp. Ey upenaparnap AapnH Sepr"reHracuja ycyJry
[IJro anHHaH TexH]rKH $epueHr [penaparJrapu o,ry6 repru6rreprHe
rapbrrubrr ha.[qa Kcr{JraHaaa Bo neKTHHa3a Seplrenuepn Ao
AaxruIIHp.

Ce.nny.nurHopun-19 flx Trichotlerma lignorum-|9 xe6elejuqeu
cethu $epr*reHraclrja ycyny r{Jro aJrbrHaH TexHr.rKh ceJrnyJroJrHTHK
(pepMeHT npenaparbrAr,rp. Ilpenaparbr aJrMan yvyH xe6elax 60To
HaMJroruAupuJrMr{ru KenaKAo 6evepruup, $epueHracnjaran coHpa
aJrHHaH 6uoxyrle4er Sepr,reHt npenaparbr xur,an lrcrr.r$aAa eArrnup.
By ycynna aJrbrHaH @epueur KyrnacnHo orratBa Bocaur cop@
onyHMyp Bo rexHoJroxu vaherqen ryJrJraHTbrcbrs 6arua Konr.{p.
Jlaxnx oHyH ocac rer6nr cahacu jervruururx4up.

ArauuypyAes 6aauAruu xe6elaxaep KHS xe6eaaueplr Bo
6axrepujaaapqaH Seprnu onapar ceuryna3a $epr,.renr.nepr{ urs
6epa6ep rHrHnHH napuaaajan (aaxrasa Bo repoKcrrAa3a) OepMeHT-
nopr{ Ao cuHTe3 eAupnap.

,Asep6ajuanaa upoS. X.l.lax6epon5rH pah6ep.nr.rju aJrrr,rHAa
araqqypyAos 6atu1unu (roai Bjerkondera adusltt xe6eaajuu4en
"Cuuya4yc'run-CMl" rexHHKH Sepr'renr nperaparhr aJrbrHMbrrr Ba
jeuuu.lruxqe cbrHarAaH Keqrrrpr{JrMutrrAr.{p. Ey [penaparbrH "Ccnay-
anrxopun-l9 IIx" rperaparnapHHAaH AHKop ycryH uaherr,r ropKH-
6r,rnge cnopnapuH oJrMaMacbrAup. HeruueAe rrcrehca, npoceon"4"
cauurapnja ne xr.rxrrjena raj4aaapuHbrH no3yJrMacbrHf,rH raprrrbrcLfl
anHHHp re erpa$ r'.ryhur qupKnoHMup.

JlnrHlrxasa. JlumlrHaga apoMarxK te6uerlu ro6mu [oJrHMep
oJraH JrHrHlrHx napr{arajaH Sepr"reHrqup. Jlurnr,rH scacaH araqqypy-
AoH xe6elaxaep rapa@un4an HHreHclrB napqaraHnrp. Jlaxnu
Aspergillus, Fusctrium Mr.rKpocKorxx x66elexlepn ne Bacillus,
Pseutlomonas, Stcrploml,ces 6axrepuja,raprr Aa JrrrHlrHlr napua;raja
6n.nrp, AeMaJrH, Jrr{rHr.rHH napua,aiii 6lr,ras $epruexrnepr{ oMoJre
xernpupaep. Ey $epr',reurlap or(cuAa3aJrapa aHr,urp. JlurHnxlr
napuaaajan $epr*leutaeprn re6lrarlr nn4nja re4ap 4arurr Ma'ayu
Aejun. Jlaxxasa Bo nepoKcr.r4asa $epueHTrrapHHHH HrurHpaKH lrJro
xeAoH napqanaHMa [pocecuHAa IIITHHHHH naprtanaHMacbr cyp,or_
neHr{p. Cox _ualepge Phctnerochaete chrysosporitr. a.aury'py4er,
dasagwlra xe6e.nejuHqen HzOz oJrarEJrH 

"oMlr3' 
oKcnAa3a OeirreHr-nepu aJrbrHMbuu Bo oHnapbrH J'THTHHHH napqanaMacbr cy6yr

eAHnMr{rrrIHp. JlurHr.ilIlr uapvaaajau HZOZ onarBnr4 ruyxre.nlr6
oKcr.rAa3anap cneclr$uxanjuue xepa 6np-6upnHqeH eaprneuflpnap.Eele.nuxle, AeMoK oJrap KH, JrurHlrHHH napr{anflHMacbrHAa heleaux
Aorur Mo'ryM o.nr'rajaH 

_ $eprrleHr,rep ipy.ry - rurHrrHa3aJrap
Hrurr{paK eA}rp. Bojyx eherunjjer xec6 e4aH $eprueur.nep onax
JrHrHrrHa3aJrapHH TA[rHrH AaBaM eAt p.

i
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OECNJI XVII

MYTTOHAkIC JIVIK EH 3HMOJIOI([IJAChI

OEPMEHTJIEPHH TOT6}ITH

Me'nyu $epr'reHtlepnH 50-ja raAapr 6ejyx eheuujjare M:uII{K

oay6 upaxtvrca4a xeurutr tar6ar e4finup.
huApoauTnx Sepuextnap xo$eprurexr.nap Be ja x@xmpaapa

ehrujau AyjMa.{Hrxapbr yqyH 4aha rvryhyru eharunjjer xec6 e4upnep.
Ceuaje4e 6rp qox ncrehcaa caheaepuH.qa aBBoJIJlap MrHepaul
ryprlynapna anapHnaH xnr'rjesu huqpo.lttrs rpocecJlop[ aPrHr
hnqponasa QepueHraapur?tH ilrnrfipaKbl ilJIe hajara Kequpu,nlrp.
flpaxrxxa4a xeHr{ur rsr6ur onyHaH Sepr'renraapxn cujahucH
rroABaJr. l}-ga tepunM11rrrAgp.

Eup crrpu npocecnapAo Seprrrenr flpenaparHHun teprn6un4e
6top Heqo $epuenuln orMacbr 3opyplrAup, MocoJIeH: 6nrxs
hyuejpaaeprHn napqaraMar yrryH reprn6ux,qe ceJlryJra3a, Kcr{JIa-
Ha3a, [eKTr,Irra3a, rrpsrea3a Ba c. Qepr"reHurep onaH rrpettap]:rr rrox

6ejyx Sajaa Beprp. Ey npenapat 6urxn hyuejpeor repru6nxgexN
6ytyu KoM[oHeHTnepn (cea;ry.no3a, heMuceJrJlyno3a, rrexTrrrr, 3y-
nannap Bo c.-Hu) napuanajup Bo xexnru rer6ur cahecnxe
ManlrKAEp. flpenaparun rer6rlr caharepr auaruAaKHJrapAbrp:

l) ror'rus rJryKo3a arMar Mar€aAr{Jra cenJryno3a repxu6au 6urxu
Marepr{arurapbrHbrH huqpoaus onyHMacH;

2) ruau.nxyn narrcKnoprrHAoH xya jaru qlilxbrMbrHblH aprbrpbrn-
MACbI;

3) ceueHuqoH cnlrpr qbrxuMbrHbrH aprHpbrnMacH;
4) nr,rse racrehcaau yqyH cycnoHyH anbrHMacu;
5) car'lax so 6aura 6yrxn jer'r.nepnnun xej$ujjarnu cr{JrocJrau-

MACH;

6) ra6a 6urxu rynJraHrbrnapbrHbrH 3ynanna 3aHxr{H jerrae
qeBpt{JrMecH;

7) hejuaxn jer'l pacuoxyHa sraBa oJryHMacbr.
Ey Sepr'.reHrnop hejnau uo'4ocux4e 6nrxu jeuaepunuu ue-

HnMconwrMocunu xejau acaHJra[Abrpbrpj'rap.
Aulr.nasa,rap ecacoH nr.rsa HcrehcanbrHAa Hu[acraJrbr MaAAa-

naprrH hlrApoausuH4a, uepex6uurrpMsAa uepejnn crpyKrypy, poH-

lH, AaAbr ne ujuxuH jaxurulaur4brpbrJlMacbrHqa nc,rrasa4a eAHnup
ceuajeqa H,rrJacTaHbrau hr.r4polu3HHAo aMuJrasa Bo ulyxoaMuJra3a
$epr'reHraep rapbrrrrblrbrH4au r,cru$aAa oJryHyp Heru.raae Huruac-
raqaH_ 90% rJryKo3a aJrbrHbrp, ha.n6yxr.r xurujanu hlr4ponNs joly
uae 6y porBM 80%-e roAap onyp.

a-Auuaa3a, rnyKoaMnJra3a Bo rnyKo3ou3oMepasa @epueurae
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\IaAssr 12
II

(Deprrenrun aArr
7

I. |JIYKO3I,IIA3AJIAP:

1. a-aMu./IA3A

2. rayxoaulrnasa

3. nvrurvaaHa3a Ba
fi-ali:ur,aga

4. nxrepraaa

5. aaxrasa

6. 4excrpanaaa

7, uerrunaga

8. cealylasa

II. NPOTEA3AJIAP

III. JII4NA3AJIAP

OKCH]IOPE.IIYK-
TA3AIIAP: "

l. rayxosooKcr{Aa3a

3. neHxcu.nlru*acurrasa

V. I,ISOMEPA3A:

l. rnyxoaou3oMepa3a

2. xaralasa

IV

'3tl rHAa

uepax6lrruuprrle, DnBo . . Ba. rurapHr.rjjar
Ma'MyJ'rarbr, JYf coK KeJ(pLrJJaTnH Karbr3
BO napqa,rcTencaIbrH.ua

HI{IUACTAAAH luAKAP AJIbIHMACbIHAA, IIHBE
Bo nr.rKJopJrapbr rxoKapJroruArrpMaKAa

jyxcex rarbrJrbrlA ManuK MaJrro3aJrbr
cHpoflna pbrH aJrbrHMacbrHAa

r€HHaAbI nahcylaapnn ucrehcaar,ru4a

AoHAypMa ucrehcalu Bo "rraKro3acbr3CYAYH aJrbrHMaCbrHAa

AHUnAprrH KapHecr.rHHH MYanHr.racHHAo

urepa6 Ba rtrejee aJr.btHMacbr, xo$e
HCTenCaJlbr Bo KoTaH e'ManbrlrAa

ra6a jer'lnepux x ej{:njjarJraHAupnJrrrracr,
cHTpyc. MeJBaJTapHHHH HrUJlsHMgCr4, KeK
r{eMH na3brp,naHMacH, rbrsbrnxynAoH Jar
AJIbIHMACHHA{I

AapH -Bo 6aparuauu HruJroMoK., .nrrBa Ba
uapaobl ue(p(pa(pnarrubtpMar, JyJvr.ly ro3-
napa raTMarAa, oTuH JyMruanAbr.rrMacH,
,IIeHA]rp Bo KOCMHK HCTehCaJlrrrHAa

cy4 uehcyrJraBbrHa Bo neHAnpo xoru AaA
rBcpMoK, TOoaoOTAO hO3M14 JqXlUbrnalII-
lAblpMar YqYH' AOpu BO Xa3 C'I\IAJILIHAA,
lHIIoKqHJIHKAA

cYA MohcyJrnapbrHbr crepHnnerxAHpAHK-
AeH, rapqaJlapbr, AapH Bo cennyno3alrbr
araprAbruraH coHpa aprhrr nAral{ HZez-
HIIH TOMH3,'IOHMOCI{HAA

6eugnanesrcflJrnw:c.fl:f.
ACA CCTII,IUIOIII MOCHHAO

Bao
por crrpofl

rplKTo3S rapbItubIIhIHAaH
aJrhrHMacbrHAa

186



prrHuH 6np.nux4a rer6nru cajacun4e Hr{uacraAaH rnyKosa
Spyxroaa rapblrubrrbrHgan u6aper cflponyH 6norcxso,roxu joa.na
aJrbrHMacbr npaKTlrKaAa hejara KeqrrprrJ'rMrrruArlp.

llerrnnasaaap r,aejne Ba Kr,rnoMejBo rxupoJroprr ucrehcarEr ae
rue$$a$laurAhrpbrnMacbr, Kor:rH e'na.rruuqa, nexro@oeurAr.rH [pe-
rraparbl AoHy3 Be ryruJrapbrH jerrlrH4e, neKToBaMopHH lrco naxrillrbd
6urxu.nepuH cuJrocJ'rarrrMacr,rH,(a rar6nr e1l,z.Ilrp,

Typur ne ra/roBn (cepau) rporca3anap NronrxorAo nctn(ra4o
eAHrroH jyjy.ry ro3napa (Aerepxeurnape) enano cnvHManAa, Aaprl
e'ua,runqa re,6ar o"'tyHyp. llporeaea AopHHuH 'rv( oMoJ'raKorlrparr
3Ynan rarbrHbr napualajup, .JraKxH acac Aoplt roxyMacbr oJraH
KoJr.rreKeHa ra'clrp erMnp. By ycyJrna AapEAaH ryKy acaHnrnrna
TaMI{3JraMoK onyp, Ar{xgp'repacp.qan, $epr,reHr,r.opuri .ra'cup}rHAaH

qapu xejnu jyr'.ruraaurp.
Ke6a,rax;rep4aH anbrHaH TvpuJ Bo fo.r'IoBI{ nporea3anap r4co

jejuHur ceHajecunqa ar nahcyl,rapbrHbrH xejrf njjaruuuH jaxruuaaru-
Ar,rphrJrMacbruAa uctndlaAa eAfinrrp. Teppesnu Bo opH3lrH xHMr,l Typur
flporea3a.rrapAaH u6aper npeniiparnap orr.r reHAepHsacuja erMoK
yuyx rer6lrr oJryHyp. (Depveur.rrepuH re'orpuHAaH ornH TopKr{-
6HHAern 3ynan rlrcMoH hnqpolrrs o;ryHy6 nenrrr,qnapo Bo aMr{H
TypruynapbrHa qeBpunnp, Har['.ro{a orHH rra'AoEo hegl,rN acaHJra-
Irrbrp.

PenHuna 6enaep rypru nporea3anap [eHAup lrcrehca.nnxAa
xeHuru tsr6t,rr onyHaH peHHr.rH $eprtleuruun aBo3 eAupnop. Pensltr
(rypcar SeprrleHru) 6yeonaapnH ne'qacuHqeH ajtbrHaH .$epr,,renrqnp,
lron penuuH HcTehcanbr yuyH l3 uuH 6yson lro'4aclr raae6 o.nyHyp.
Ke6aaexnepqoH itr'rbrHaH peHHrrH fics [eHA[rp lrcrehcaauubrH rlox
yuys 6aura xorMacrrHlr ro'rlrax e4up.

TaMHe nurra3aJrapAaH re6a6arAa no'qa xacroJ,rr{KJqepnHrtH
MYaJrurdscr',rHAo,,qspH e' r'.raru 3aMaHbr AopHHr.r H jarcars.naurgblpbrn-
Macbr, [poreaea (reprtaeHTJropfi ute 6npnuxAa ra6ru uIIoK HCTehCa-
.rrr,rHAA l.rcru$ago ojryH.yp. rlporcaaa,rap 6aparr.ra4aKr,r cepucHH aA.rrbr
sylan (janrrruranau) MaAAOCI.IHH,,'r[na3anap lrce jaraapsrH rlapqa-
naAbrrAaH coHpa aJrbrHan nnejlrH xej$ujjerr xejnH jaxurbrnarrrbrp.

I,Ixnepraea roHHaAbr ceHajeu.rr.r.qe *L*o.rra4 uur.r haaupaaHMa_
cbrHAa r.rctu$aqa onyHvp. flfoxonaA flrrHHo r,ryejjeu Soprvra BepMoKyr{yH oHy 6apx xacceje rua;rnx caxapo3aAa}r t aro,iriio,p, io*,pu
uca HHReprasa rarbr6 ycryHy rnoKonai{ra €pryprrop. Eere *o*o.rral
r<yejjau MYAAAT ranAbrrAa rlHBepra irn ca xapo3, Hbi ro.qp*r.roH ruryKo3ana @pyxrosaja napua.najup na rtv j,rr,ir-uaar,rp.

- Ke6elex 'ropa(rraH4an cilHTe:l cAI{r-iOu .icrrHC;i,rr.1i,iH aurn6lrotrrxn
6-auu,oneu,CrrJrrr.rH rypruycy rsilar.ronap){ilgaH rrda per or,raH rapbr-
IUbrrAr'rp' JIaxNu 6y TOpOrvla.rr6Ilr*r haprr,rcr,l iyxcax aHTlr6r{orHKxacceje r{fl;-IHK o.rrMaAblrtr[ y.tyH $oal,rrtr KocrapoH TopoMoHHH
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roMr{s ruoKIlnAs r{crr{6aAo eAHJrMocH qaha 6ejyx coMepo Bepnp.
Tarvtre repaMonopr{H arbrHMacbrHAa $eprtleHrlopAoH (uaceaen,
[eHcuJrlrnHacnaagaAaH) rcru@a4e orynyp.

TEEA6ETAE }ICTHOAAE ONYHAH (DEPMEHTJIEI'

TeMne $epr'renuep ro6a6erAe Ar,rarHocTrrKaAa, rAlr Bo clrAuK
aHanr,r3r{HAo rer6ur e4unup. Mecelau: raHAa xonecrcprr}r re'jrrrr
erMoK yqyH xonecrep[HoKcr{Aa3a Be [epoKcr.rAa3a SeprvcHrlapnrr-
AeH, cr{ArrK TypuycyHyu re'junuHqo vpoKr4Ha3a4an, $ocrfonxrrrrA-
Jr6p aHanIr3HHAo Soc0oJrlrna3a Bo nepoKcuAa3aJrapAarr uctu(ra,qo
eArInHp. Jlytcu$epaaa xpearunSoc@oxlrHasaHbr, o Aa ypoK xocro-
JIHKnepI{Hrr re'jrx eTMaK yvyx rer6ur onyHyp.

(Depuenraep Myanrarro MorcaAuna auarbrAaKbr xocro.rrnKJro])urr
apaAan ranAbrpuJrMacbrHAa 6ejyx eheruujjer xec6 eAr.rpJrop:

l) anaAanxerMa Bo ja coupaAax japanaH $vHxclrouaa rt:trblru-
MaMa3JrbrrbrH apaAaH ranAHpHnMacHHAa ;

2) raHAa qenarypaurja onynMyrrr hyvejpa Bo j:r hyucjpo
raJlbrrnapbrHbrH opraHu3MAoH XapHr.r eAt{nMgc[HAo;

3) rporrl6aapbrH Jrr,r3r{c onyHMacbrHAa;
4) 6a4xacce.ur ropoMoJropuH KoM[JreKc Myan]rqocr4rrAo;
5) opraHusr"ruu sehepcu3nauAilpr.urMacuHAo.
Freau npocecuHlrH rro3ynMa harurapuxnH Myanrlqoc]rHAo 3yr-rilJr-

.napu, jannapbr Bo rrroKopnopu napualajan Sepr,.reHrlep rapbrrrlr{-
rHH,qaH ucrn6a4e eAr.rnlp. OA xucecnsAo ro[naHaH jarcna Aarxnapbr
heaa grMoK yqyH narralrH, 6pouelaunr, ccJrJryra3a Bo 6.
$epuexraep raphuubmbr rer6ur onyHyp.

{eppahnjje sar,laHrr or, cyMyK, arrl.rjep Bo [neBpaAa upul{J.nl
japarap Bo BopoMrrH MyanHqecHHAe [porea3a $eprnreHr,repu 6ejyx
Qai4a nepupaep. OHlapAaH haMrrHHHH AopHH jauunru japa;rap,rrr
ToMH3JrsHMocH Bo MyanuqocruAo uyrar[rlrcrurjjarne llc.rxrfia4a
oJryHyp.

L - ac[apaxr{Ha3a KecKuH aejrosyn Myanuqocr,rHAo ror6ur, ,,:.; -,'onyHyp.
Hyraeasanap,qax rporeasanapna 6npaux4e 6e4xaccaax [yucjpo-

nspr.rH nr{3ucnHAo ucruSa4e onyHyp.
@epr'rexrnepun re6a6er4e rer6urr.r qox xeHrruAup. Cox r-rJrJlop

Sepr*lenr.nep ocacbrHAa r.t'.rr'.ryuo$epMeHTaTuB aHaJrrl3 ycynn:U)r,l
[uuroHMr{urAup. Ey ycynnapJra opraHH3MAo qy3'H r\t}rrAaprt:J
6uo.ltoxu $ean MaAAonepr{H MsBqyAnyry Bo }urrAapr,r r,ryojjorr
eAHnr{p.
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I,IMMOEIJIU3E OJIYHMYru OEPMEHTJIOP BE
OHJIAPITIH TOTBI'IIU

TexHo.noxn npocecnapAo OepMeHrnap henn onMylu Bo uMMo6H-

JrH3a oryHMyur haaqa lrctnsaAe eAHnlrp. MyejjeH aAcop6enuepnH
corhuHo honqypyaruyru Sepr'aenraepa uuuo6uJlla3e onyHMyIIr Oep-
MeHrnop Aejunup. Vuuo6utusacuja $epr'leHTJIopI,rH cyAa haa.non-

r"rajax garurrjuuurapa rvKulrvracu AeMoKAHp. l9l6-qu lr.t!.a
ltlf.xvrrrlvtc xnr'ljauuaaprr HeacoH aa fpn(r@rau r'ayejjau c'rNIHIlJrap
K[, xer y3opHHAo honqypyrr'lyur ]IHBepra3a dlepuenSu 93-
a xrun.nujr.tr n ca xaa jup. @epr'aeHr.nepuu ut't uo6tr.n uae olyirua cbl rrro
anaroAap raArurar rlrunspu 60-70-.ru [nnopAa xeHHruJroHMuru s6
ee rer6urrlur{ TanMbrlrrAnrp. I4r'lrtro6lunaacuja r*.ryxtenn{t,ycyruIapna
anaphrnbrp:

1) $epr"reHuroprrH ruyrua Ba Koprrurt rbrpbraTblnapu, orJluKaKeJr,
MeraJr oKcr,rAnopu Bo uoJrr,rcaxapuAnapr,rH cerhuxe a4cop6cuj4gH
(Suauxu ra ja rapuruJrbrurhr uoH re'cnpu HorHrrocHHAa rlrxr.umeerr).
Aacop6cuja oH caAo se KehHa nMno6n.rHse ycynyAyp. fejpu-yswr
4aurujuuH.nap r"ryc6er MexaHHKH xaccojo Manr{KA}rprop, JraKuH
uarnuruajaH ueher.napu oHAaH u6aper4up KH, oHJrapbrn cerhuge
Qeprrrenr.rrap4eH 6aurra aJraBa MaAAonop qe houa 6ulup Bo rlox
raxt SepruenTnop 4aurrjnruu cerha uehxaM HJrurrro 6rlnrunp;rep;

2) $epuexrrrepuH [onrrMep xeJr Ma.4qanapr4Hr{H cerhune
MexaHr.rKH houqypyar'racrr. Ey aBBaJrKr.r Sr.rsnxu ycyaa unc6erou
xeHr{ru jajunr..ruurqup ne r'lahujjorr.r oHAaH u6apergnp xu, $epueHr
oBBeruo MoHoMep o.naH uehayJra rapbrrrrAbrpbrnbrp, coHpa nonr{Mep-
JrorrrMo anapbrnbrp. HarnueAe xenAa yqonqyny re$ac - MocaManop
japaunp KH, $epr'renr MoneKyJrJrapbr oHnapAa unl,z,run6 rarbrp.
Kfi.rux MoJreKynny MagaJ'rap (cy6crparaap) 6eae xeaqeH Keqo
6ulupaep. OHa xepe Aa 6y ycynAaH r.rpn MoJreKynny MaAAenapHH
qeBpunMocnx4a ucrnSaAo onyHyp;

3) Sepr'renrnoprrH nonlraKpu,-raMuA KenlrHr,rx cerhuHa 6up.neru-
AnpunMocrr. Ey ur'lr'ao6uausacujaHnH qox xeHntu jajour..ruru ycyny-
Ayp. @epr'reHr aKpunaMlrq rraeh.nyayHa rapbrrrrAhrpbrnapar 6ncaxpN-
naMr,rA peaKeHrH r{Jro rHKuJrup. Coxpa [oJrr{Mepa3acr.rja japaqau
auur ((1NH+)zSzOa ne ja 7-uryalaHna) oJraBo eAr{Jrr.Ip ne Ceihnrre
$eprtrextnep rrrKHJrMHru xeJr aJrbrHbrp. Tepru6nHAoKr.l r.rlrlro6u,ruee
onynMytu $epr'reHr.nep onaH noruaKprrraMuA KeJr[ aAoroH rpaHyna-
nap uroKJrHn4e ncrn@aAa eAHJrr.rp. Ey rrrerca4na [oJrHaKpr,rnaMHA
KCNI{HAOH 6ATUTA NOJIHBI,IHH.II CIT{PTH, NOJIHBT,IHIIJINHPO'I}'AOH, NOJIH-
MeraKpun TypuynapbrHbrH KeJrJropr4HAaH ucruSa4e onyHyp;

4) 6epr"renrr'rH Mr.rKpoKarcyna Bo alrsaepe eilgilK,t 6uprrequ-
puJrMocr{ (Aaxua eAu.nuacu). 

. hep uxlr harqa $epr,,renr rrlaje
yJllg:^_].!louIup Bo 03 SeannxmrHu rr,*rn'--ia"-- O-"p.
MuKpoKarrcynnarrAbrpMa 3aMaHbr $epr,renr uahayay ysru horre_
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AHqHnepe rapblluAblpblnblp Bo cy rno Y3BII hOnJIeAI4r'IH apacblHAa

oMarsKoroH apanblr $aaaaa tto,"l'epletuM€ Horuuocllu4a 
-lterr6paH

u;re ehare onynryu. Ka[cyJta japanup' Kancy'naHrtH AaxurI'IHAa

6ipt""t rrretr.nyn -e*.rrrnAe oJlyp Bo rtlert'r6paHAas KoHapa rIbIxMbIp'

Krnor* MoneKynny MaAAonop nce r'leu6paHa Aaxnll Bo xapuri ora

6rrrpr"p. Ei yty.rrrta Aa aHldar K-I{rIIIK MoneKynny MaAAonop

Oipoi."ti" te'c"pr"e ue'pys rana 6ulnp-' O"pt"rraeplr an$aepun cathnne 6r'lp'reurAupNIoK Y.IYH oBBoJlrlo

yrr" tt-"r""orrrat Sep"tLgt r*lehayny h: sr'rpaauup'-1 :!:t-: t:!"" p

oMenaxgrupoH non[Mep oJIaBo eAr{JII.{p' By ltercol"'ro norlrMep KUIIIlt

TprracerarceJlJlYJlo3a'HrrrpocennYJlo3a'erUJtccnJrYJIo3.aAaHuctr.rSaqe
ory"yp. Alr,rnan uehlyrr KI'tqI4K MocaMaAaH rosjr'rme non'lMep

*oi.yrsac"iacbrHbr tepeqax A,rxap uah'nyla Kcqlrpllirl.lp' Eelo4nxla'

$eprerrt,uietrayayrnan n6apar M[KpoAaMqbl'[apa Manllx'nrr$rrep

5) $epuentnopuH rejpr'r-yanu re ja ysnlr laurujuvwrry::ll':'i:
*o"irarrt' pa6ute^ u.no irxtlart,ecn' oeprueHTJIapHH AaurblJhtqHnap

a""ttii"" OJpt<rlArrJlMacrHIlH oH YMIrABepnt'IH Ycy'ny Mehg xosaaeu'r

,rroerrrriculalorp. hasbrpAa 
^6y ycylra Sepr'reHtaapntr ceuaje

;;;j;;;;ffi'--tiJlo-o"r"aacriact' v'rvH 4auujuuu'rap rtcrehcan

eAl{nI{p.----iirlnno6unuso 
onyHMyur SeprueHrnopuH cta6n.rrnujunrlt ro'u,H

eAuJrMocI{ r"trnrrr* t"pelett npo6'nertl'nep4aH aH 6aru'ruuacu4urp'

Oepuentlepuu I'IHaKTHBacujacuna ce6a6 oJIaH acac aMrlnJrop

aruaFbrAaKunapAHp:
1) $euenrrrep Ml{Kpoopraull3Mnop repe$lrHqau nap'{aratlblp'

Dy haaun apaAaH ranAbrpbrnMacblHAa MHKpoMocaMoJIlI [ot ttblJblubl-

iurou, "atr6ua" 
anrrrp. Eeae rvrecanaJlapAaH rtlnxpo6lap xe'te

6ulue4uxaepu Yt{YH Slpr"IeHtlap oHnapblH'ro'ctlplltra rnte'pya

ranMup. Ee'3r'r repr,'rocra6ua drepueHurepn 7}oC-ne nflcrepu3o

err"*ae r,,ruxpo6.napnaH TOMI43JIOjUplep;

2) hsnpoantr*'6"pr"t t.,tep it'po"ea3anap) aBroJIII3o yrpajup-

nap (o3-e3nopllHH napuanajup.nap); . r 6ilsr3) 3Ynan MoJIeKynnaapbIHAa MoneKyJlnapacbl arperacllJ'l 
:::

Bepl{p;' 4i' Sepr,renr MoneKyny qeHatypacnjaja yrpajorp .(nctulux'
Typuynyr Bo Y3BH he.rure4nulraepun'ro'cupnu4eu $epuertrtur
ron$op*racuiaco, qejnuup) ' HeruqaAo oHyH AKII{BJIITK N{QpKoq.lt

ro3ynyp re Sea.n,rur urI{P.
IrftnrNlo6uJlu3o onyHMylu $epr',rentaep OCaCoH KoJIoHKaJlapAa

jeprreruqlrprnrap r" o"ript*, jyxapu yr'IyHAaH rpaHc$opr'tacuja

onyHaqar MaAAaHHH cyAa MahnyJry Ba ja cycnerrenjacu neplutttp.
(Depr*lenraepuH re'ClrpirHlau cy6crpaT r{eBp[nneja ue'pys ritJlbrp'

KOjIOHKaHHH aruafbr vrlyHAaH TeKYnaH uehay.rrqa nca ltcraulllett
MaEAo anblHblp. Ey ycy.nrra r'ryx're,urc[ 6uoxunjesn ItIaAAonophH
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[peflaparrrB anHHMacH hejara KeqllplrJil.rurrr up.
Hruwc6ln:nuze onyxMyrr $epuenriepuH heni onMyru $epuenr_nopAaH 6up sox ycryx ,aher.repr' lapAup. Srprru-#r, 6y

Seprr.rexraap herepoxex oJrMarna pelxcnja- ."a", ;yh;;A;; r.r"ajprranrprap' Heruue4e npocecrrH r{croHruroH, aaxt 4ajax4brpbrrr-Macbr, $eprrenrun Tar(papaH ucrusa4a eAunMocn Bo Sepuenrrapbrlubrrbr oauajaH 
_ 

TaMrr3 rrlehcy,r,rapnn aJIbrHMacbrH a ,ayrrorJ,Hyp. I4xut.rucu, @epueurarlrr rrpocei, $ecz.nacua r"-'r.rrruoJryuMarna anapMara r{MKaH Beprrp. yuyn,rycy, 6y ycya $eprueur_noprrn xaccenoprr Bo cnecu$lrxaujnnu re.ce4eyjry, _"*rrq"
4ejururueje HMKaH Bep,p. Iartrr'.ro6ua,ee ony,Myrrr $eprr.renrnapr.,raluarhrAaKbr rer6ur cahe.nepr.r ue'lyugyp:

l) ysru cr{HTe3 [pocecnopxr4a *arrarn3arop Kr,rMr.r;2) 
-yenlr 

ra rejpu-ysru 6up,reurManaplrx aHanr{3r{HAo;3) hopr,roxan AapMaH Ma4qonepr,rHun rpanc$op"uarju'iory rnaupeflapaTr{B anbrHMacbrHna;
4) 6uoxytao Ba_eHepxlt rreBpr.urMocrrHAe;
5) ce'-aje4e rer6ur oay*,ar, ;";;;;;*" npocecnepAo.
I4MMo6H.[uso onyHMyrrr @epuenr.nepuH ocac cahacu jejltrrr.rceHajecuqrap (.rennea l3i.
hasbrpAa r.rHrarya$ erMr{rrr onKanopAo 6y SepuenraepuHxeuejn Hre KeAoH 6 npocec4en 4aha 

-xeHuru 
ulrrjac4a lrcruea4eo/ryHyp:

l. layxosa Be $pyxroaa4aH u6apar cuponyH arbrHMacbr.@pyxrosa, uejne na 
-ii- 

6at ;;";;;"y6 raha xoru AaAa Borayxosaja nu6.jareH 60-70% ro*-?rprrnuje ruaaNx4up, Onynuys'lr ltrr4apE[HIan na3brMu u[pr,rHJrr4K anAo eAr{Jrr,rp xlr, 6y 4axalopu,rujr.r aurarbr 
-oaan 

nehpus' ieillnru ue,,ryMaraaprrx haaup_
IXTffi#*"f'[:H Bep,p' [uiep i'p"olll oiv.'"'J"'" ;y*."*o;,;i;#;ffi 

"::i::""x#;;:"d;n"ffir#"rr"r#ri:Koaa Bo caxaposaAaH $epTtr oJrapar *ai"p Ba rrHcynr,rHrrH oJrMachrI'IJIo oJlat€Aap 4ejna4up. OHa *"p" l"-i"Kop xecron wjn onawrap
33J;;"'i$Hr"#1j|:#e 6'"'eb'ei' opv*'o'u rreo, ie ru*"p"

Muxpoopraurr3MnopAeH aJrbrHaH rJrvrrrlyxo3aHbr u.rr""ru 
- -frf *#ffi ];;'Jff:oH3oM 

epa 3a (repuenru
cenaje4a rnyKosorr3o,-epa sa!a, lrrulio6r.rause onyHMyru rrroKr.rJr -qe ucrn$aAs eAr.rJrr{p- "" 6roaa*'ro"o*r".rpoaec aruarr,rAaKbr KuMrrxeAlrp. hyHaypayjy 5 ru oaax *o"o"*urur, 6up yrryn4aH aBBoJlqo

;:,,HI],ffi;JJ ",$"lY :""' coH pa ";-y; r,ren,r y,ry A onAypyn y p,

113.3t-_,i,""r6-::h:{{,:":^1iilH".X""ffi *Tl"*;;ff ffiuIYKo3a raMaMruro gpyxrosaja .,.;;;;:;i, s; ar_rr,J(i<rH crpon jaaHue
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$pyxmsa4an u6apar olyp. Hr"ruo6uruee onyHMyrrr I xr myroso-
rBoMepa3a $eprtrenrn BacuTocHJra 100 xyu apsHHAo caxapo3aAaH
4 r Qpyrm3a anrrHHp. FraanpAa 3aBoAnapAa KyH op3HHAa 4(X) r
6e.ne rrrehcya anHHtrp. Cenajeqg ocacoH rapHruur cltpon xeHlrru
ucrehca.n eArurrp. l9E0-.Ihr r4rqe 4yHja yspe 2.5 uuajoH ron
uryKo3a-OpyKTo3a cupofly aJrHHMbrru, 1990-qbr HJr,uo uca 6y
ponoMuH 2 aa$e aprbrpbr.nMbrrrrAup.

ltroneer 13
Cenaje.qe ncrx$a,qe eAr{.[aH numo6ururaa

2. Onrlmn axrt.unje MaJr[K L-alttr rypuynapbrH paceMHK
rapnruHrAaH aJrDrHMacbil. Knmjaru ycynna a.rrbrnan aMrrH Typuy-
aaprr L- re D-paceruruK raphrrrrbrr4aH rl6apar onyp. Jlaxnx vaHJlbr
opraH[sMJrop y.ryH Susuo.noxn $ea.naura jalHus L-@oprr.ra Ma.rrltK-
4up. I4 rur*ro6r{Jr H3 g onyHMyru aMHHoacHJla sa Qepr"reHrunux xenaejuaa
D- Sopua L-Sopr"raqaH roMu3.rraHup (ajpr,ranrp). (DepueHr cnecusux
orapar L-uaonaepuH aMHA aJrar€caHn napvaaajup Bo aMHH
rypruycyHyH cep6acr L-xsor'repu aJrbrHbrp. Cap6ecr L-arranH rypruy-
cy acerrrn rpyny, oaan D-aruuH rypurycyHAan haaao.nr*la ra6r,raujje-
rI{Ho xepo Qepraenp xu, 6y Aa oHJrapbr acaHJrr,lrra {xrenxu joa.na
ajupuara rrMKaH Bepnp.

, 3. (Dyr'rap rypuycyHAaH acnapraaa $epr,.reHrlrHuH xolraju rrle
L-acnapaxuH TypruycyHyH anbrHMacu. AcnapaxuH rypurycy oBo3o-
JIyHMa3 SMIIH rypuynapbl rpylyHa AaxHn orrtraca Ail, coxajc
uurjacuH4a Mr{H roHnapaa ncrehcal eAr.{n}rp na jejuHrr ceHajccrru4e
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foHHaAbr MA'MyIaTr,apH r4crchcllrblHAil rvpurlra3a Bo ulrrpuH .aitl
RCpaH MaAAA KHMH trcTHd)ana onyHyp. OHyH cuHT03H y.ryH
acIIapra3a (tcplrcH'ur oc:lct,tHAit 6rrp rrrepha,ra,aaH,r6itpt)r 6uorcx-
HoJ'IOxH rIpocec hasrtp.n:txrril,rrx!trlp. Acnaprltaa (lVr,litp TyprxvcyHa
aNrNloHjaK rpyn-v 6up,reurlrrplrsKro oHy L-ilcnapirxrl}ro rtc;rrpltp
(6ax: (reor,r 6).

4. Oyr,r:rp rvplxvcyri.rlitrr (tvrrrapiltil d)cl)rucHTrrHnn uulrrpitKr)r
yno L-alrua TVptuVCvtr_\'lt lt,rlrrHNritCr>t. A-:rrr1l Tvplllycy pyx j:t
6a3aplrrxaa ft aal Bo AopNtrlr Nrfl-f,reJre plno aJ,rirno cru.:roH jrrMol
TypUyCVHyH OBA3CA}|r.lttCt, Kttirttl CilT|J,'Itrtp.

5. Jlaxrosacbr3 nohpr.r3 cy,qyH ltxlrHuaci,t. CylyH TopKu6HHraxrr
il3 rxlrprrHJ'lrtjo ManHK oJ'raH J,'taKTo3a VU:tr Opraillr3Nrlr ropod)rilrAofl
ircatr ruoHrlrucoHr.tJrlrp. Elrp rtox Aupona o..lKeJ.ltr pnll;lo jitu jl,r
llrli!Ntnilp.la "'IilKTo3ilHbl nilprtilnitj:ilr J'rilKTll3:t r.ti) jat ril.'ritKTo3trAlt3it
(lcplrcH'rltHxH rtitTtrttllrrlilNritctrr H(]TrrcltH.at.) ,r,o*ip orrrrKlr6ilpNraf
6arupcar,aa TonnilHr,rp tro ypaK6vrlrHr\rit.iil , rapl,nlr,rH lrrruMaC,, na
"lr,rcpxl,jit pcaKcHjitnilprrHa ca6o6 o;r-vp. Cyay oBBonqoAeH ilr\tMo-
oil,rlt3a oJ'I-vHMVtU drCprttcnr,re ltruJ'roAllK-aa .IlalKTo3{lcr'13 cya :t,1t,tHhrp.
IziraaujaA:r. xyH op3rrHAo l0r r'raKro3acbr3 cyA uc.ihca,., cAaH
lliuloArap $ea.rrNjjer KocrapHp.

6. 9fl .reohaprlr4aH ruoKap lJ,rrrHr\tilcl)1. CyA ,rotlreprr Nlohn_v_
r,'rYirAa.5%, ryp-v ttaxrrcrrHAo nca 75/" .r,a*rnsii napan,p. Ocprrrcx-
ra'rrn hrrXpclnrrs joay ,r/lo ,,'raKTo3ilHt,r oHvH MoHoNrcpjtopHHo-r)1yxo3:l
RO rflraKro3:rja rrcBlrpNraKro aAu uexipaen aahii Luupurr ,,in^op
r.ri)rnurrnfr)t it,lr,tul,tp. Ev npoccc 14nxrur.epe rro (ll)itrrclulit licltlrul
TOTOrtr CtrU,1ltp.

. Ilprrr<ruxaAit ror6rrr oJ'rvlrNlv..i 6-r, npoccc,rap.ro, 6au.r.r drrp ,111y
(rcpncH'r-arrrB np(rcccrrap ocacnin.la L- ilgl,slH, L- arroxir,(lci,,r.,,u_
,''lalirlrH' L- rplrnro{tilHrrrH aJu>rHrrril l'cxlrorroKlj:tcr,r I[rsr,rp,r,,,,n,u,,,, ,,,-,
japurnrceH:.tjc r"trrj:tcr,rHal cr,rHitr.Aillr KC,lrl)1,:rq;u.I;rrrp (61x: tlro.:,,.r 6l,

.DEPMEHTJIEITHH (DOTOTPAO[IJA I}A D}IOEJIEKTI'OKA'I'I\JII,I3
NPOCECJTEI'HHAE I,ICTH<DATE OJIYHMACIII

. 14r"rmo6unIr30 oJrvHNlv,.r dreprnrcur,rroprH ,r:tha 6rrp .rer6rrn citrro.r(rcrorpagrrja4r,rp. M"e,,,rrl"ayp ;,;: ,l;;;;;;:r(rrj. uur,rapuH,a rroxJ,rv
KYrllyru ucru(ra4a on-vH)/p xr, 5y- ,ail Kyruyur chrrrj:rruur,r, ,;;;jlrnrurjac,u4a xejnH a3anriacr,rHa iod.,6 oa5rp. O"pr,Inr,rnf"rlrO,,,.
:i:T::...,1,:::In1!1111ia (mrocusorpacbrrja abrrra lp. Ec;re i,o.o.p,,_q)tlJillll,lll OCIIC npHHCunlt ouAilH rr6aper.lrrp xrr, (lolr,r (rcprriqtr C;rorejpr-(lea;r (lcprrrcHre rrcBprl,'rup Klr, rurr)rr .,:",c,,p,,-"i, -ia,,,,r",,

aKTlrBnaultp BO KaTairrrrK npoccc, ,,r.po carr). Bt, rrorca,r;rtt rr",tx4e(le hulpoJ'rrrrrK xrtrrrorpltnclru tlrcpucH'rrrri), rrcrrrrll:t,r. c.lrr"r-MI'rtxAllp. hasbrpa:t 6lrp.1sx hrrlpoarrrtrx 4ra1,,r,"r,irnp-"l.ir,a],,,,r,,(lorocrsorparlrrrja cucrcNrnopr japltAr,r_;r lr r,r urtr,r p, r\recor,roH : xcrarr _
HA3aHr,rH lt',r,tF:t hacCac. o,,raH rcjprr_(talt,r ,iropn l,Cn, ,,a,iiri,r,urrr[)rrrrr]Tlrrrprrr,ru6 dloron;rjoHxit yra1i""",,i,r,,r,.re5ar. uJexr-lr]r,10jltxr,rar,rp. fuerua .raxri;au s,rn,;,i,, n,rjorrxaurr,,"i,r,,,,".'"i1;rn,,
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huccenepuuqa rejpu-(rea,r cfepr'lenr aKrHB @opuaja qeBpunup.
IIIsrra qaKHJroHAoH coupa nljoHKa HcnaAnnbrp Ba 6y saaujjerue
rrlyejjaH MyAAar cax,rraHbrr'rbrp" By savan (laa.n $epr'renr erpa$un-
AaKbr xeraruHu hngpoans eArrp. llrjoHxa cyja caJrbrHAbrrAa
hu4poalrs oJ'rvHMyru hr.rcce,rap cyAa ha,'rn o;ry6 jyjy,ryp. Coxpa
n,rjonxa xcJ'rarlrHH peuxaojen r"reh,ry-ra ca,'rr,rHbrp, HarHrdoAo
xeJ'rarnH poHKJroHlrp, jyjylaH hr.rcce-rrap uco poHKcH3 raJrbrp.
Beaa,rnxre, HerarI,IB aJrlllHblp.

(Doroeusorpa$ujaurrn 6arurar Bap[ilHrbr Aa BapAhlp rr.r, 6ypa4a
cy6crparbrH lrHepr (pearcujaja xrape 6rr.rruejex) re $epr'reHtnH
aKTHB (loprrrttaapr,rHAau ncrn$aqa eA6;wtp. I,lur,rr ra'cNpltr4oH
rrHepr cy6crpa, peaxcnjou $opnaja t{eBprrr-ropoK $eprr,reHurH
ro'cupuHa ue'pye ra;'rblp.

(DorocneorpaQHx Nrarepr,ra,rnap Kyrvlyruny Sorortrarepuannapa
Hlrc6araH 6ejyx hcccacJbrrA NraJrlrx oay6 jyxcax xej$njjer,rlr sroKu.rr

anMara HMKITH japaaup.
C)epueHraap4eH 6lrocrrcKTpoKaraJrH3 npocecnaplrHAo Ao r,icrlr-

(la4e o,rynyp. E,rexrpoKaraJ'ru3 qoxAaH ua',rylr oJraH npocec oay6,
eJ'IeKTpoAVH cethnse hon;1yp-v,rr"ryru ruaAAonapr4H re'clrplr r.rJro

eneKTpoKHMje eu pea xcrlja,r a pr,r H cyp' e'r,renuocuHo ocacra urrp. .[,aha
Aorpycy, 6y npocec cj'rcKTpnK uepejanr,rH r,nxrlrpaKbr una KeAoH
rnrrrjenlr KaranH3Arrp. Eacxrpoxurrljanra peaxcnjaHuu cyp'eraeu-
AHplrnMacHHAe 6uo,roxu MoneKyJ'rAau r.rcrr,r(raAo oJ'ryHr{acbrHa 6[roe-
JleKTpoKararns 4ejrarrup, EnocacmpoKaranr{'rllK cncreM,r€p rer6ur
caheorHAoH acr,rr'rL,r onapar yq rpyna 6e,ryuyp,rap:

l) aua,rr.rraK NrorcaArop y.tyH lrcur$aAe eAur'roH eneKTpoKHM-
janlr erypyuylap;

2) r'ryxra;rrrcf rraa44e;repHH cneKTpocHHTe3rr;
3) encpxu qcBupur{unopu.
Kara.nnrux Synxcuja .uaur,rjau (tepuearqau eneKrpoAyu corhu-

xa rrurro6u,rrl3o oi'ryHrr{vur no ja lrehnyaaa cep6acr ha,r4a ncru$age
eAtrr'rlrp. EaexrpoA,ra anaroAo o,raH cfeptreHT eJ'reKTpoq peaxcnja-
cuHrr cy p'ernoHAr{pu p. M ocoJ'raH : 6a xreplrja,rapbl H cn exrpo,q,'rapuubr
hit:rrp,rarrrar yuyH huepoxcHa3a $cpr"rcurn ter6lr onyHyp. hrapo-
xeHa3a aruaPbrAaKr,r pcaxclrjauul anapbrp:

Hz.- 
--- -: 

2H+ + 2V

Peaxcrrja HorHr.racrrHAo e,rreKTpo,q,rapqa hutrpoKcHrrH oKcuAraru-
Mocu cyp'arnaHrtp Ro 6ejyx caMopa rrJ.ro xru*ljeen peaxcuja
eHepxt{cfi c,rreKTpt{K cHcpxtlcIIHe rreBpHJ'rr,{p.

J),xaprrAa rcja cr.arKr.'ropr.rNlri3 Nlyacup AoBpAa lryheu4ucanx
eH3uMoJ.roKlrjacu cahacrHrrH japliHr'rlcr,rHlr ce6e6 o.nr,ryurayp. Myhen-
AncJ'rHK cH3lrMor-loKnjecurHr,rrr i'irpr,ur,rcr,rHAil aypaH IIpo6J'Ier{ $cp-
MeHTnap BaclracrlJ'lo ncroHrlJloH xltccaje N{a,,'rr.rK 6lroxararursarop-
Jra pbrH japaAr,rrrlracbiAbrp.
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OECHJI XVIII

MI,IKPOOPTAHZ3MJToPAoH cDVrnI;{S BO HE@T
Mo'AOHJTOPT4HAO 14CTr,rOAAO OnyHMACbr

MuxpoopraHn3MnoplrH @ajaa,rn ra3brHTbrrapbtH aJ'rbrHMacbrHAa
ncrlrSaAe oJryHMacbrHAaH 6ehc eAoH rexHHKr{ uurpo6uo.noxuja
cahecnne 6uoxeorexnoaoxuja 4ejlraup. ElloKeorexHoJroxnja r"rrxpo-
opraHrr3MJrapun $aj4aarr ra3r,lHTbrJrapbrH c'M;urbr, xeorexHo.rroxH
Ycynnapna MeTaJtJlapriH aJIhIHMACbI, MCTa,[rapbrH r"rah,ry,:AapAa
rreKAypynMocn, eJ'roso qe cenaje rrupKa6 cyJrapr,rHt)rH NreTaJrnapAaH
TeMH3JroHMacr,rHAo rot6rrr oJ'tyHMacbrHAa 6ehc eAaH cJrr\rAr.rp.

EuoxeorexxoloxujaHuH acac r,rctrraMor,'lapH arriifbr.qaKr,lJrap-
IbTP:

l. Mera.nlaprrn 6lroxeorexHoloxujacsl:
a) 6uohuqporrrera.n;rypxr.rja Bo ja MHHepaJl xar"tta,rn:rpgau

(Qrrusaep, KoHceHTpaTnap Bo ucrehcaa ry,rJraHrr,rnapuuqaH)
MIrKpOOpraHU3MnSpr.rH xor,rejn HJ're MeTaJrJtapbrH il,irbrHMilcbr;

6) r'rraxpo6raoJrox u ycynJr a (ln,'rusaapnn 3 oHKH HJro luAH pr,rJ.rr M acn ;
r) rtrehcyaaapAaH MeraJrnapbrH MuKpo6no.noxn ycynJ'ra rarbr-

naruAbrpbrnMacbr Ba ajpuar'racu;
r) repxn6nnqa arrrp MeraJr r4oHnaphr oJraH cenaje uupxa6

cynapbrHbrn unrpo6uoaox[ ycynJrapj.rit reMrrsraHMoc]r;
u) r"rurpo6lroJroxu ycynnapna cy.n$ar.nap4aH KyKypAyH aJrbrH-

Macril, AarrrKeMyp Bo HeSr4ex ajpn,rlruacu;
e) re6uer.qe xuujenr.r eJreMcHTJ'roprru ronraHMacr,r Ba $ajaaau

ra3brHThrJrapuH japaurtlacbrHAa MHKpoopraHr,r3MJropHH po,ryxyH ejpa-
HHJIMOCPT;

2. MuxpoopraHngMJ'rapflu jaramap4aH HefirunxapMaHbrH aprbr-
pbrJrMacbrHAa ncru(taqe e.{r{Jrruacrr.

3. A,au-rror'.ryp jaraurapuxAaKbl MeraH ra3hrHblH rrrr{Kpoopra-
HH3MnAp BaCnTACrrno oKCITAJTATUMOCT{.

4. Myxte.nn$ NrarephannapblH Kopposujacr,lH4a iruKl)ooprit_
HrrBMnopHH ojuaqanu ponyH ejparn.m"recu.

METAJIJIAPT IH BHOKEOI EX HOJIOKI,TJAC Lt

MeraarapuH 6noxeorexHo,roxlrjacr,l Nrcrarilapr,rr (rrr,rrr3aep,
KoHceHTparnap, Aar cyx-vpnapbr na uahcy,r,rapAa rr rlrrrxpoopraHlt3r\l _

nop Bo oHJrapbrH Mera60,'rHTnopHHr{H ra'cuprr rrna ilopMaJr .resjnr
BO TeMnepaTypna itJrbrHlrracblHr,r ojpeurrp.

Meraa.napuu 6,oxeotcxnoloxnjacrrHl,rH acac nosnsalapu arua-
rhrAaKunap1aH r6apetunp:
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1. (Darlla.nu ra3brHrbr rre'Aeulapnn4e MHKpoopraHI{3MnOp}IH

xeoxr.rrr.rjenu $eaalrjjernnun ejpaHruIMOcI4' Ml{Hepannapbl 3oHxHH-

rr"a,qrp"" na ajr,rpan jeHlr $ea;l MrrKpoopraHI{3MJIopI'IH axrapbln-

ruacu. Ey rpocecAs uurcpo6 accocuacujarapblHblH ojuaAdru poJIyH

ejpeHu.rluecu.' 2. Meraa.rraplr ajurpan cy[epaKrnB MvraHr 6axrepujaaapun

ceqlrIMocHBoeKcTpeMaJITexHoJ'IoxlllUapallTAaoHJlapI,IHlIH-
xuura$r,r ne dlusr'Io.rloxujacuut'tn ejpo H tt'r rt oe t I'

3. Meraa;lapuH (ruluanep, *otc"ui1"tt''lap' r'lahnyaaap4an

6axtepna.n-xurujaur Ycynna aJIbIHMil McxA H 1I3M H Ba KLIHeTIIKacbIHLIH

ejpanulueclr.-4,Mera;lrrapuu6arreplral-rlrlrjenuYcy",IJIilaJ'IbIHMachIHI,I

To'MIH eAoH TexHo.ltoxn npo6JIeMJIopI.IH KoMflJIcKc ejpeuulltecn'

EnoxeorexHoJroKprjauntH I'lHKlIIxaO rapl{xll

Ousuruap4oH MeraJ'IJIapbIlI arbrHMacbl Tapnxlr qox roArrMAllp'

he;ro XV ecpAe ,rct[r $uaHsgeH aJIbIHMacbl ua'ayr'l4yp' I]It'tua'ru

Moruporatrrua 1497-qH urrneH Slr'rraslap4aH Ml{c anHHbIp' A'nlra-

nlrja4a MHcHH aJIbIHMa rapl4xu XtJ acpa racaqY$ e4rlp' I4cnauuja'qa

rrt 1725-\ru I{JIA.H a,'IbIHLIp. Keq*lr'rur CCPI4 apa3HcHHAo MI'rc

aJrbrHMacbr ulx 4e(te XIX ecpuu coHyHAa Aeep6ajuannn Kaae6ej

pajouyHAa hajara Keql{pl{,rlMHluqr'rp' ArtrepuKaAa Ir{trcI'IH aJIbIHMacuHa

ki nap* i1_u, HJrnapHHAa 6aur.naru*,'u.nap. 60-.r.r,rJrnopAeH

6arurajipar (llrnns,repqerr ry*,"r,$ r'leta'uapblH .lI'IHMScu 6up

qox orlKoropqe 6ejyx cenajc cahacr.tre tIeBpI'IJIIulIIuAlIp'

Meran,T ipr,r 6rarrsrapq-on ajupr'rar YqYH oHnapr'r repxu6nHla

AaMrrp lroHnapbl onaH cy,n$at typ-ycynyn seurp (pH=I,5-2,0)
,et ayry u.no iyaair,rprrap. Sy npocecuH KeAI{IITHHAa MerarLIH aHqar

xulrjerlr jol,'ra ajpu"'tAllFbl KYMaH eAI{,'II{pAH

brarl jarar,rapr,rnga cy.n$ar,rapblH oMaJ'Io xoJIMocHHAo 6axre-

pnja,rapnu pony harla ra;rx $epaujjanu 1933-uY rlnAo Kapneurop

na- Xepulou cej.nauuur,rap. JIaxuu 6axrepnja,rap BacuraClIJIO

q"rrp-i-o*c,Ar{H AoMl{p-3-oxcula qeBpI'rnMacHHrI ,{J'IK qe6e 1947-

*, ,ra" ABIII aauruaeprl Kort'rep sa XuHxa reur$ e'rrr'ollllnop'

Ou.nap uraxra cynapblHAaH qeur'Ip-2-oxcHAl{ oKcHAtauaupeu Thi'o-

bacillus ierro,ridans 6axrepujacrrHLIH raMtl3 KyJIrypacbIHbI aJI-

Mr,ul]rap. Ey 6axrepnjalapaau 1958-qu rrano AEIII-1a ceuajeae

MrrcHH ajpull*lacuHqa }rcru$aAe onyHl{yulAvp.
Pycnjaqa uco MHuIH 6axrepual - xnnjenu YcynJI_1 aIr,IHMaCbI-

HbrH lr.rrK cr,lHaurapbr Ypanorn [errjap ua'AouunAa 1964-uy uana

hejata Ker{nPIrJIMI,ruA}IP.
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- 
MyejjeH eAr.{JrM}rruA}rp r(H, Thiobacillus ferroxitlans $utrue

Mo'AoHrepEHIe xeulrru jaju.napar rEAr{M AeBpJ,ropAoH 6epu lrr.rcun
aJrbrHMacbr rpocecuHAa 6ejyx po.n ojHajurp.

(DzruerepAen MeranJrapbrH aJrbrHMacbrHAa
MuKpoopraHlr3MJrepHH poJry

Jepaaru copBornop,'H xeHr.rru ucrusa4a oJryHMacbr HJra oJraraAap
onapar ounapr{H TaApur{an TyKaHMocrr 6aru nepup. Eyua xopo Ao
rexqa re6ur.r KynrroJrapAen 4ejua, herra ,repxilrraa is ,r"4up.qa
rbr3uJr, Mr{c, ypaH re 6aura eJreMeHTnop onaH cyxypnapAaH Aaucru$age erMoK re.ne6 onyHyp. Aqn $ualrs e'rur""r" yiyr*p,
6y 3aMaH e3nopr{Hrr urrHcaAr{ qeherAaH AorpynrMyp. .(uxap
tepeS4ex, ua'ayM MeraJraJrbrHMa rexHo.noxujacurri* r"16,,.reher_

- noprr 3oHKrrrH $uausaep4en 6e,re MerannapbrH caMeponfi ar,rbrHMa-i cHHa r{MKaH BepMr,rp. Mece,reu: pycr.rjaqa rbr3br.rr, raaaj, ulrc, cuux,
MapraHc ne 6arura MeTaJrnapr,rH aAH ycyJrna qbrxapburMacbr qox
rroruH 6arua xeaup, 6a'su haaaap4a Hca MyMKyH onMyp.

Meraa ubrxapbrrMacbrxbrH oH anBepr{unn ycynJ,rapuH4aH 6npn
, unxpo6noroxu ycynAyp. Ey ycyl.na EopMan resjur 

"e 
terr.reparypI lllopauTunqe srurnsJrop, KoHceHrparJrap, AaF Cyxypnaptr ne ueh_

nynnapAaH MeTaJrbr acaHJrbrura, 6ejyx uttilcaAil xopq orMaAaH
ajupr',rar MyMKyHIyp.

MnxpoopraHr,r3Mnap Bacrrrocr.rno MeraJrJrapbrH Su.nrasaep4en
ajprr.nrtlachr Bo r{eKAypynMecr.r yu $eprnrenrarlrB npocec Bacflroc,ra
nOJaTa KerrHpr4nr.rp:

i ].. Pe4yxcuja onyHMyru @opruaga oaan cya$n,q MnHepaJrJ,rapbr,
KYKYpA eJreMeHTrl' 4er'anp-2-oxcr,rA Ba 6arura Mera.rrlrapbrrr ar.rrorpo$
Mr{Kpoopra Hr{3MJrOp Ba cr{TocrrJro oKcHA.[AruMOCr.r.

2. .(ar cyxypaapbrHbr he.na eTMoK jo.rry HJro MlrHeparr.rapbl
napqanaMar ra6lr.nujjerr.rHo MaJrr.rK ysrr re 

"eipr_ysu, 6upaerrrrra-
nopHH O_p_ra Harpo$ MrrKpoopf a HH3 MJrOp Ba crlTocrrJro eMaJr o xo.[MOCH.3. Meh.ny.naapqa HaAHp erreMeHr/rop Bo oJrBaH MeranJrapbrqeKAypeH y3Brr MarAonap Ba 6uoxyraenlrH opraHorporf nr,xpoop_I IaHU3MJIOp BaCHToCI,IJTA OMOJTa KorrMocH.

Mera"raapa re6rlerAe aAaroH cy.n$24 Mr{HepanJrapbr rrroKnuHAopacr KoJrr{Hr.rp. cya$u4aepnH MHKpoopraHu3Mnap BacHrocr{ira
oKcr{AJrorrrMocu rroxAaH na'aylr o;ra, 6uoxnr,.rlanu npocec4up. @lr,rnajatauapuuqa cyaSr,r4n Bo KyKypAy oKcr.rAnarrrArrpag 6axrepnja,rap_
AaH oH r.rox rocaAyS oayHannapu Thiobacillui fcrro*ii.ans, T.thioxidans, T. thi.oparus, T. tlcnitrificans Ba c.-Arrp. T.fcrroxicrctns
cy.nsuq MnHepa,rnaprrHrr qaha $ea,r oxcrl4aeur4npqujn yuyH 6ejyxeher"rujjare Manr.rr(Ar{p. Eaxrepr.ria.nap cy6crpa;'8il;"*olo' ory,
CJICKTPOA NOTCHCHAJIbIHbI A3AJIAI,IP, OKCI{AJIO,,,MO-PCAYKCIIJA NO'CU-
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cr.raJIbIHbI (Eh) I{co aprblpblp' E.nerrpo4 floreHcHaJIbi re r'ryhr'rr

Eh-xuH Tapa3nblrtl [o3ynAyrAa nHp[rI{H sa .6aurra cyaSua

Mr.rHepaJrnapbrHbrH e3-eeyHa xulrjaBH oKctr,u,'raluMocH 6aru nepup.

MuxpooprauLI3MnapHH ocac nasu$ecu rapa3rllrl'I (repr'reH,arrn
peaxcllja,'rapaa no3a 6uartla.neplr4llp'

Cy.n$Hq Mr.tHepaJ'IrIapbrHbrH (uoce.naH, nNpnrnu) MHKpoopra-

HII3MJ,IOpJtO OKCHA.IIaIxMOCH rrpOCeCH rrpltHCrInqO e,rerrpOXlrrrljenr'r

npoceca oxuraprblp. Oua 6arrepr'rjalap repe$uH1au repoAH'IIoH

e,rexrpoxuruiewr Bo xoppoaraja npocccrr Ktltttu Saxrraar o,'Iap.

Tepxn6uu4e o,lBaH MeTarr o,rax cya(xrA MHHepanJrapbrHbrH OKCI4A-

JroluMocu 3aMaHbr Ntera.lnap NIahnyJ'Ia xettlr6 $u;rue Ba ja

KOHCeHrparnapAalI ajpu,rup;ap.
Eaxieplrjalap nairnrecr-'te 6r'lp uox MeraJlrilpbl H.ITHKH I'Icrehcan

erMaK, herra oHnapr,IH ncrchca,rusrrt xejllr cYp'ornaHAnpMoK

MyMKyHAyp. Baxrepnjalap Fc2+ oKcr{AJ'lollrN{acuHu 500 MxH Aad)a'

cya$H4 MlIHepauIapbrHLIH oxcllAr'lollrlttocHHH rICo rvu'rH qe(lalepaa

cy p' or,'IoHA[pupnap. M ece'ry es : Ypant r n flerrja p na'qanr.r u4o 
^x:lrlKo-

[lrpnT MlIHepaJrbIHtt xnvjenl'r joa;ra oxcn4nou]AlrpMaK,re 400 xyH

"prrrq" 
l8% r"rnc tl,-IMar IuiN{KY}{ onAyny ha,r4a, 6arreplrjanapu-

HbrH xer"reju }rJ'ro ejun N{YAAOTAO 50- 60 % Mltc 3JlbrHMLIIUAI,Ip.

BarrepujaaaprrlH HHKrltxa(t crAuxrrepl{ onuIMitJ'l ruepanutu ojpe-
HHJ'rMocH xaJlKonl4pnraan 35 caar op3lIHAe 90-98 lo uuc il,'IlilHMil:

cuHa ce6e6 onMvuIAvP.
Mlmpo6uoaoxn ]c5,.rr-lil apceHnH KoIIceHTparJlapAilt{ rHt}utJt,

ranaj, HuKeJ'I, MIIC itnbIHbIp. AAn xlftrjentr Ycynna apceHnr.r

KOHCeHTpaT-rlapAaH rrfcril;'l,1i.lpbl ajuprrtan rc3-re3 3OhOpnAHMOjA' ttO*

Baxr Hco l4Hcatl ro,ret'pa'rr,rua ce6a6 o,'rvp,ry. Jlaxlffr 6axtepr'rja'rap

6y qeTIrH BO ',reh.rl!Kontl IlurI{H OhqacnH4eH tlox acaHJlblMa

KOJ'rlrpJlep.

MnxpooprauH3llrJ1ap ypaHLI rrreh,ry;urapnaH acaH,'lblr,'Ia ajblpl'lp-
nflp, MocoJroH: Zooglocct ruruigcro 6axrcpujacmutran a,ilbrHaH

6uoryrae ea hyuejpexilpuqn nonucaxaprrnJop yp:rHbl' c/Iotlo Ao

Mucr Bo KaA]vlryM:r' MOh;1]nJIitp,{aH ercTpaxclrja eAH6 ajnpa
6uarp.nep. 6y xycycujier 6uoxyr,ro Bo rroJll{caxapl{AnopllH Mcritrl-
napJla 6upJleurlt6 xc,qa'r.[ap ouano KorllpMor:Iop[I HJIo 6amulqr,rp.

Eelealrxle, 6axrcplrja;rilp MerarrapslH $u.nualepqeu ajpu.ntua-

crJHbI cyasrlg ltlttrlcpa.rynapbtutr 6u;rasacnro oKcrrAJlotrlAI{pMaK,'lo,

I,IKlr BaJIeHTnH.ilaNttlpll Yrr Ra'lCHTJInje ueoupr''roKna o,ryaH Ao.najr'r

jo.n,ra Fc3* e3y r\orHcpanbl oKcrtrnorxnllptlp) Ba xcrilrJ!l,t 6,p-
,'lolulrro.[op oMoJ'13 t aT[l]IvroK.IIO he]ara KC t{l{pupr-lop'

Blrpuuuu Bo rtKtiHLIII ha,rurapAa 6axrcprr-ia.nllpblH poJ'l)' cy,'rcf14

MHHepaJ'rnApbrril,il{ OKCtlJ,leuJIueCtt}ltt repa;lAH xtrvjantr pCitxCrrjlt,ra-

pr,rn $epr*teTaTuB C.r,p' GT.rorlItIpl'r.4Ntocl!tlilol{ rr6apar.lNp.
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Be'3u lruxpocKofllrK
blakesleanus, C hoanephorct
Co, Mn, Cr, Ag, Au, Pt. ne c
aMI,IJI KI,IMITI lrCru$a4e
MeTaJrnapJra xeJrarJlbr i

lr1 ucor rouxii, Ph.ycsTnrrrt
urbitarum Pb, Hg, Zn" Cu. Ni,

xeJraT aMo/raKoTlrprrqH
Ey xacce Ke6anaK hy.rejpecltr4e
oMoJToKoTHpOH Xr,rTr.rH no/rucaxa-

ngKJropr{H Mr,rrcenr.rJrapn Pg, Hg,\,,2n, Cr, Ni, Co, Mn na Cr _ v
rueh,ry,'uap4aH ajupn6 hyvejpqre ron,,rajupaap. By re6ern*r"pr"
xeruejr,r u,re rvrehaya.rtapAaH g6-g9p/" rhr3brrr. KyMyru, g4o/o nnarwu
re c. ajupuar MyMKyHAyp. I

Metaaaap hyuejpe Aaxuar.trqd re hyrrejpe AHBapbr cerhuHqe
ronJraHbrpJ'rap. Meraa,raprr hyuejpa AHBapHHAa rOn,rajix rrl[Kpoop-
raHI{3MJ'rop urrHcaArr veher4en qo1 coMoponu cajuariprap. rlyHxn
6y haaqa hyuejpe A,BapbrHbr napuaJraMaAaH Mer.JrJ'rapr,r hyuejpa
cethuH4en acaHJrbrura jyjapar ajriprr.rar, hyuejpe,rep4au jeHr4en
ucru$a4e erMoK oJryp. i

Muxpoopranu3MJropr.rH *"oro^ri eeaaujjaru cajecr,rn4e cfu,rus
jararaapux4aH rbI3r,rJI, raaaj, rrlr.tc, i "a,r,rryr, anyMHHLIyr{, c}rHK,
HLIKeJI, xo6a,r'r, TrrraH,-KaAMHyM, ceJIFH, TeJ,rJIVp, pe[r{yM, TaJIJIrryM,
ypaH' r{HrHyM BA 6. HaAHp Ca(neHr,rapuu Bo MCrar:r/r?pbrH
ncrehcanu [paKTrrKaAa qoxAaH ea rbaahpypyHy ranMbrruAr,rp.

lej,q eruex Jra3brMAbrp ru, pyclija4a rnryxre,rn(l McranJrapblH
:urbrHMacbr',qa Mr,rKpoopraHrr3MJropAoH ,Icrr.r6aae or-rl,Mtcbr C.I4.Kvs_
HercoB Bo oHyH oMoKAau,.rapbrHbrH a{rr u,re 6ariu4r,rp. far,rrJr,
TanJlHyM Bo HHAr{yMyH vr,rrpo6no,rokn ycy.:rna anbrHMitcrn uJ,,rK
ae$e- 6y aJrr4MJrep rape$un4en rluaellu6 harn,prorrur_o",p.

Meraaaapr,rH MrrKpoopralrrr3MnoptrF xoruejra Lrra ur,rnroan,
ceMepelrr oJrMarJra 6epa6ep ,ran4ura(t.rr,iH qr.rpKr,toHMocrrHrrH rapur,r_cuurrr xejau a.nrrp. 

i

KoucenrparJrapbrH 6axrep xr4 YCyJrJra apceH

pr,rA,,ropHH oJrMacbr r,rJra o/ra
Llanarr MrlrKpoopraHr{3 oJ'rBitH, HaAHp se ueqn6 MeraJr-

Jrapbr qoxAaH ue'aylrqvp, MocaroH
uaja (rypy uoxnqa) 10-15% ypaH,

TonJ'raHbrp. Muxpocronux xe6e-9,9/o xo6anr, 8-15%

PapbrrlrbrFbrHAaH TeM SJIOHMOCI,I

Apcen rapbtrubrrbr or,raH M MACOJTOH, apccHonlrptr_

d an s 6ax.rcprrjacr,ruuu
rnn 1Fc3+ tAs2-se- 1, Thiobacillus
r,rIuTr,IpaKbI r{Jra oKcrIAJrOIuMoc[ SaMaHbr r4e heltrulo AoMrrp-3-orcnq (Fe3+) Ton.lriiHr,rp, 6axrepnja lryhur4e llco aHuar
AOMr.rp- 2-oxgrA ( Fe2+) OMOJ'IO KOJ'IIp, .(elra.nrr, 6axrcpr.rja,rap

-u oKcuAJraruqnpu6 Fe3+_e .res[Fe2*
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Ctit xrcPlitlrroxtt
2FcSOa*HzSOa-0,502 'Fc21SO+r3*H2O

,[.errrup Yq oKcHA]lH NrYhllrAe rflTtrl;'liJFl>l jyxcex or'[!r'lil' o'

hnqpo,rrrs joay lr,re AoNlrlp hlt,upoxcrlErtHo Ro cya(lar ryptxycyHa

qcBPIlJ'lllP: 

rltltje nlt,
Irc2lSOa;3 + 6HzO Fc1OH), + tlzSO+

Aflt,rsaHHzSO+r,tyhltrltuKYqjlYTVpl-tl\"lalxNtilcl'iHllca5e6o'r-"-p'
Typ, nyhnr4e apccH KitrrloHa tlcupll'lltp Ro ryplu:i la !'oilap

oKctulnaull,t 
*t*tjetrtt

As3-f * 3HzO Ll:AsOr 'r Hl'

HaAsO: + 0,5O2 HsAsO+

Myhurae 6axrcpnjaaap repe(lnuaeH oNla'rloxo'''IaH'laMrlp-3-

oKcltA apccHar ryplu-vcy HJ'ro pcaxqalaja xuprr6 IOlt',!Ip-apccHar

oMora KorlrpopoK oHV tloK,eYpYp:

xrtt'tjeuu

Fc3* * tl3Aso +

Bc,ta,turrto, 3ahap,rx oxaH apcct{ (lrl"'rtrll"rtlp:loll il1pbl';rl'lp'

Apccu rltl)l)ll.ul,lFl,l o.''lilH Kollccll'rillll"lAp:lllH N!criul ttcTchca'r

crrtl'.-r3IOH OirIlO,il oHal c\'ilACtlTeCtt,ro 5ltx'rcllrr]li rr''l'ry'1lacl'-l I;c[)]l'rltlp

uo rrryejjaH Ililxr.lilli coHpil apcci!-lt;ll ltlNtll3'ItoHl\'ttltll Ntcril'1

{nrece,reri, ra;raj) il-;ll,l}lt,lp. Ey YC}"r'14 'repxrtSrtu^lt'l rllpt'llul']lr

rlrcril,lnap o,.ran drurya,rtop-los 6crel.irlJ'itlll rletil,l6l ca0 [it,rAlt a-:IMar

Or,1AP.

Mvtc, HHKer Bo AoMr{pplt{ $ulr'le'nePAoH
6axreptria,ryap BacP{1'ocitJ'Is a'nblHMacbl

Mttc, Hrrxc;r Bo r.loNrllp 6arura Nlcftl--lj]ap xtitttit re6ttilTAO I)CACOH

cyrd)tlA 6x p"'reur r'te;ri) lltl u t tlKil ll Hlitr o'I \' ll'
VplaAaxsr Acrriap $tr'irtte uto';lotiittt'-lo Nltlcilil I\tIlKpooprilHtl3lvl-

ItOp RitC,ITOCrr,re itiir,r,rrurl Cn, yaUr,a, lg07-qrr rt.,i:li.l rtlt(lt6 OI\rHlrtytll

Be HoTrtrtoao oHvH xA,'tKOnIIpill Nilillcl)lt.:lt,ltl.filtl il.1l)lllllt{lcr,r lB/.-aoH

T. lhi.o.ridttir.\ KHNrr|ruorr 6ax-rcptijit,;rltpt,lrllAtt rtcrlld);.I.f,t) L'.ltt-1Itll.

Ea Xrrr Cp rr jA;ra p CV;r (lt t.l"rl tr il t t)i i) rri r-''r'l "rI-:l il ilbl tt (-) KC tllil O lx Ni OC I I l{ t I

CYp,oTnaHA,lpt,lpxop.NloCe,-lloti:filtl)l11.Nr}lHCpil-:IlllKIINl.l|][}ltJ()-:i"lla

2_00

FcAsO,l + ZYl+
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I

I.l
1

I

reaop c)Kcri;,rr)ilp
ropa(l),rHiralr FczrF,

FcSOa - o

irrro.rrdotts

E:t xrcplja;ra pr,ru

Nt tl H Cpill;'lil pbl H bl H

nap,aa xocTepNroK

Itp. coHvil'.rV o:J trttil(laelln,itt i
04.)3 - i) tlCBPttJ-Iltp:

prro,'l()x1r
- 2FcztSOqlt * 2l1zO

ii i)cuKCirjajil Kirpill):

jerrrr
. .lFcSO+ + 25

4FcSO.r* 02* 2HzSO+

Ircz(SO+iI uca ntrptlT,:ro iil.t

FcSz + Fcz(SO+):t

,\r.iorr i

N II NI

il

A,rr,rxaH KyKyp.{y T.l hio-tid rr.s c!',1d)il'f T\/pruvcvHll rrclJlrpill).

Ec";rollrx,ro, najnapAa cv rH c),nl htur,ro,rau cvnd)arJrllpa
qCBpHJ'IIueCll lltCTil,-I-;Illpl,l dllr.,t tr t.}p;letl il.il,ll)lr'filril tlNlKilt{ Rcprti).

CuFcS2 + 2FclSOt)q +
xar-r K0rIIilpHT

FcSz + ltrciSOay-, -,
nrrpilT

2NiS+ Fc(SOq)r+ HzO+ Oz
IrlH;-IICprtT

Pcaxcujariap,!ilH il,'lrrrHlu CuSOa,
Nr y6a.t rr-r a jo,r y (aaj r r uL lr a pclr xur jl.'ul

Mrrc ne HuKcJ,T cv,rcltarar,r ,lvlt,rlt
iln lrl ll Irl p.

cSOa , NiSO4 .lY:lililPblll,liltt
) lute ,lo Ntcra,l,'Iap ;1.:p,1it,tl).

H cjleKTl)oJus .io;ry lt,iio aa

HMACbi

prilHClrll ilill,ltlNtilCl)l ttKlt

,rcHr,r rr.io rtcr.ru pNleKre;

'r'a cilllu il,rrit xt
tr c B pl|.:t Nt o,1e [)il
0nap:

KOnirpil-f. nill)HT 8o Nrlril,1cpil'r
ilulilFl,lJllKl,l YNr.V[11] pcaKClliil-

CuSO++ SFcSO4+ HzSO+

2S

2NiSO++ 4FcSO++ HzSOa

i

HzO + Ozi -

Fil
P cso -l-4

F

KaxaAa Itr'lrrNr,'ropr rlry6ii;tuxr) iro xarKonupu'rron 4 xyrr
opsuH.rlo 80'/. r'ilrc ilril 6H,reH TCx x,, YCy, hejara KCrrupNlr[J-

ilpCCH, BaHAjIllVNt tttO,'Iil6.lCH,
alrl,lHI)lp.

nap. Ev ycyn,'ra rlllrc, HrrKCr'r, MapritFrC
rvprvuJyH, ra,'t:lj Bo 6autr:t NrerarJitp

MapraHCbtH aJ'I

MurpoopraH143Mnap Bitcnrocu.ia
jorraa lrejaril KCrntpunrrp:

l) aopa RitJ,'rcHTJ'rn NrilptlHChr nKlr
2) rrrapraHcu h+t,'1.;r ctru5 rrolrlr,;lt

OMOJ-IO KEIITIOCt! TIJ.IA.

Errprruurr ycyraa lluci ll tts c.ic.c.tt lutrs a I ). c' erc r t.s 5lr rrcprrjaaapr,r
NlllprtHC 6up;lounarropilHil JOp,] Bil,-r ,11tAOH il Klt Ba,'tcHTJt rr ja

li

I( Hl)oH Y:lrl,r Tvlttr]-v,:ritpt,tH

1 I
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qeB[pup. I4xu nanenrJllr MapraHc 6rrplaurltoJ'Iapr{ i{co cyAa acaH

henrr oay6 cyxypxapAan jyjy,rrvrarna ajpr,I.nnpaap.
I4xHno.rH ycynAa 6axrepnja,rap y3Bn rypluynap oMarlo Korup-

MoKJro repA BaJ'IeHT;II{ MapraHc 6up,'IeuruoxeprlHl{ hena egupaep.
Mera"ri,rap y3Br,r-MrrHepan KoM[J'IeKcJIop Bo ja HoH IUoKJ'II4HAo

r',reh-rryrra Keqrrp ne $u;ura4en ajpr,r.nr,rpaap. Eypaxa T.thioxidqns
6axT epujacnHAan ucru$aAa onyHyp. Earrepnja KYKYpAY H2SOa-e
oKcnAnar[AHpr.rp. A;rr,ruaH Typruy nce MnO2 r'rne peaxcujaja xr'rpu6

acas heruo,rax MnSO4 oMoJIo Korrrplrp. Janoxuja,qa 6y ycya,qaH
Mn aar,rHnacbrHAa KeHuru ncut(raqe eArrnnp. EyHyx yuyn MnO2
onaH Ounu3a xyKypA ra3LI Bvpynyp Ba 6Y aalran, o, AerlIoHHTo
qeBpHnup:

xuujenlr
MnOz + 2SOz MnSzOo

.Il,ernonut oaan r'.ryhnre T. th.i.ttxi.cl qns 6axreprjacu BepAnKAa

oHyn 90'/.-AoH qoxy MnSOa-e qeBpl{nllp:

T.l hio.vidan s

MnSzOrr MnSO+

By ycy.[.ra Mn itirbll]M:lcbl Y.IYH KYKYpA ra3bIHAaH oJtaBa

hu4poxcu-cy,r$nr rasbl Bo 6arura cyn$u,q,rr,r 6rlpaaurue.nopAaH
(nnplm, c$anepnr) 4e lrcTudra4o crMoK o,'rap. Bupunun uapha,roqe
oKcHAnouAr.{pHrr}r KLrMr.r xnr'njanu KaraJrlr3aropnapAall lrcru$a,qa
e4n,'r4ujr.r haa4a, uKrlHqil r'laphe.ne4e 6y $ynrcujaHll MttKpoopra-
Hr{3Mnop hejara Keqnpupnop.

Mapraucrr Kap6oHar,'rbr $u,rusaepgen ajurpuar yqyH rlox Baxr
Ac h ro rno bact er d c l i c rtt ul.u s 1at<repujacr,rnAau uc'rr0aAa oJIyHyp.

. YpaHbIH aJIbIHMacbI

Ypan uuxapbrJ'rMacbrHAa 6arrepnjanapbrHr,IH ter6urur uox 6ejyr
Saj4a repnp. KanaAaAa T. ferroxitlnns xeueju n,le Ontapuo ypaH
uo'4onuHqe hep aj 5 r ypan aJIbIHbIp. OHyu aauxuacrr 6arura
MeraJulapr,rH ar'rbrHMacbrH,qan 6lrp re4ap $epr,rnqup. By $epr ypaHa

KYnqaJ'IapAo he'r.no'rr"rajaH AepA BaJ'IeHTJ'I}I $opr'laqa pacT KaJII{HMacu

r{Jre oJ'raraAapAbrp.
hasrrpqa nrrpnrJrrr paAHoaKTHB (lu,rrsnep4aH ypaH aJIbIHMacbI

y.ryH 6axrepr.roloxu ycyJrAaH ucr:lr$aqa eAHJ'IHp. By MarcoAJIo
Ferrobucilltts, Thiobacillus ,rutrctru 6axreplrja,rapr,rx nyrtrajeH.qoJropu
rer6lrr onyHyp. Eaxrepnjanap r.rKrr BareHrJrH AaMHpH yq BareHr-
.nuje, cyn(lr.r4u lrce cya(lara qeBHpr,rpJrop, HorrrqoAo H25Oa re
Fe2lSOa)3 aMaJ'ro Kor'[rp. On,rap Aa ypaH MrrHepai'rJrapblHbr rrox

J
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acaHnFrna hena e4epeK oH/rapbrH $r,rr.rsaeu ajpr,rrrrrracr,rniMMKit I{
japa4rrpaap.

Ypan a,ruuuacblHAa oRBoJ'trto 6axrcpno,roxa, coHpa rce Ilt*ljtreu
npocec KeAHp:

6axrepr.ronoxn
Fe2+ Fc:l'F

xurujerlr
UOz+ Pg21SO+):-- UOa+ FcSO++ HzSO+

Y.r naJreur,rrr AaMt(pHH Te'u.rplrH.qeH vpa u he,r,roauajtn tfioprrra-
AaH he,r,roaaH 6 aaaeuulr $opr'raja rreBprrj-rr,rp. Ey yc)'rll
6axrcpnoaoxn-xnr,.rjeor ycy;r acjunup.

rnr s or.n,"u,""^"t ?rt 
"iI ::I;;il: T 

t 

l 
"l-*HA 

M H H epi,rrra -
pbIHbrH (nuplrr, xaJrrKonHpr4T, raJrJ'rcHlrr. c(ta,rcpur) repxn6ltrqo
rejpn-6epa6ep jaju.rmurur hanaa onyp. Kyaue uraKJ,rr.rHAo o.rraH
rbr3brJ'I rlox r{arHH hena onyp, JIaKr{H nar'roBr,r tuera,uairuH
cy,rSlranepr, qr,lBo, joa, x,rop Bo MlrHcp;lJ! TypruyJ,rapna pcaxcnjaja
xupe 6uaup.

, lu3uarrn hel.rr o.ny6 xy.nueqan ajpu,ruscrilHbl Bctcil.lus brcvis,
B. cereus, B. rnegaterium, pseutlomonas fluoresccns, Acromoncts
hydrophytcr Ba 6aura 6axrepnja,rap repoAa 6lr.nr.rp.nep. Ou,rapa
aAoroH Kynqanop onan $nln3napAo recaqy$ o/ryHyp. ln3r,r,rl,ru
hen,r oay6 ajpuaruacu npocecu yu rrrephe.neq" *"Arp,

l) xrsar.r rnropha,re4a (3-5 he$ra uyE4erunae);
2) he.ryno,rr'raHbrH aprMacr,r uephaaecu;
3) cra6r.r,r r'raphale.
Cou rrlephe,to4a ha,uo,rua cyp,arn AeMoK o,rrap Ku, cra6lt,r

9.uy6 6 ajaaH 6r.rp HJra raAap ruyAAorAa AaBaM carp. Conpit ,rco
6axrepnja.rlap y.ryH na3brM olau lryhnru, japapcurrr-ro-raan, rr*
enaraAap onapar he,r,ro,rua xcjan seu(t.nejnp.

Cya$ua Mr{HepanJrapbrHAaH rbr3brJ,r arri. yuyH 6v M}.rHepar,r_
napbr oKcr{AnaruA,poH 

',ron 
6axrepuja,rapuHnan rrctr.r(;i1. cA}rnrrp.

Baxrepnjaaap cvn$r.ra MrrHepaJrnapr,rHbr oKcr4AJ,.reurrrpMa*.rla or{nap_
Aa oJraH MeraJ'rnapbr cap6ecrlaur4rpn6 he,r,r cAupJtop. Axxeprepe$geH, cya$nq MuHepanna prrr HbrH oKclrA,rraruruacg 3arvra Hr,t rbt3blJr
MHHeparAaH ajpr,r,ru6 $u,rna4e TonnaHbrp. Beleanx.ne, oJrBaH
MeraJIJIa pbIH MrrKpoopra HH3MJ'rap BACnracHJra a J'rr,rHMacbr fl pocec, HAo
I'br3blJrr,rH $U,rxs4e ronJ.raHMachr na $n,rlrsnH rbr3br,rlrrfl 3oHKIIHJIOIII_' Meor 6aru nepup. By llca 3aHXrrH ornajau 

"",a"rr"pqn, 
-rn,ro,n

aJrMaFbrH cgMoponunujnun xej,rn apTr,rpbrp.

It
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Tepxn6un4e a3 MHrAapAa rbI3tIJI o,raH Sruus iararaapblHAax
rbr3brJr aJrMar yuyH C.I4.Ky3HercoByH peh6ep"'ruju aJIrbIHAa xYcycu

Mr{Kpo6}IoJIoxH Ycyn haar,rplanutIllrAblp. By YcynAa jepalrrt
naprnajblrllJ'IapblH KeMojn rue TLI3LIJI oJ'IaH Topflar jyrtluralguaup
Bo oHa 6arrepuja KlJlrlpacbl oJ'IaH uehlya BepI'IJII{p. Yyejjen
MyAAarAaH coHpa'r,lo'Aana BepI4JIaH cy xeplrja coBpynyp na 6yxyna

4C r"rnrpo6.rraprru ajupAblruIapbl rLI3bIn Aa xapflr{ eAUnHp' Ecle
cyjyn 1 nI{TpI4HAo l0 rtrr-a roAop TLI3LIJI onyp.

(DAJAAJIbI IbISbIHTbIJIAI'LIH OMoJIe KenMeCI'IHAa
MI4KPO OPTAHI,I 3MJI EPI,IH PO JIY

Cy6yr eAHJIMIITITATIp KH. MtrKpo6.nap 'rextra cYxypnapblH, ue@ruu

napqanaHMacbIHAa Aejn,'I, jepuH AapllH rarnapbrHAa MYxranl{o

@ajqaaur rr,r3brHTblJlap na rpullls,ropnH aMona xanMacltHAa qe N{yhyN{

fon ojnajrrp.nap. EaKrepuja;rapnn 1000 arr*loc$ep resjlr $ealujjet
xecropMaK ra6uaujjarn rtehs on,rapHH He$r, AaIuKeMYp, ra3 Bo

c. Sajaaau rbr3blHrblnapun japaHuacblHAa HIurHpaKbIHa jol nepnp.

.fleuup 6axtepr,rjana pu T hiobacillus f erro.rid ans, Gallioncllct
filamenta, G. ferruginea, Lcptoth.rix ochracu ra6lrerAo AoMHp'
MapraHc Bo aJIyMHHuyrrl $r,rlusnapuH oMoJIo KonMocHHAa OaaJI
nrurr,rpaK eAupnep. Ey 6axrepuja,'Iap re6r'rerAa oJIaH MeTaJIJIbI Y3BIlr

6upaeurueaapu MoHl,rMcajopar MeraJIJIapbI KYJInI{ MI'IrAapAa oMoJIe

KOTr{pAHKJTApH CenI{K KancyJ'IitnapblHAa ronrajup,rap.
Kyj6nuren rrutajerurqe "Kyxypa" na f[nrrra;ru AuepnxaAa

"AjHesaayja" xeJIJropI.rHAo qox raAI4M naxr,rapqaH 6apu KYKYpA

r{crehca/r oJIyHMac}rIHa 6axr*lajapar KYKYpA rnraH6ajr4 HSI{HKH T}KolI- :

nex 6u,'runp, horra a3a"r-rMbrp. Eyuyn co6a6r.r y3yH lrrtrlap anlrMnap
yuyn ajqr,ru qeju.nau. Hahajer MuKpo6uo,'Iornap KecropArnop Kt'I'

lrehs rrruxpoopraHl,I3MJlop $aclr.necu3 oJ'Iapar KYKYpA oMaJIO KOTH-.

pupnop. KeaAe cyrr$arpe.qyxcr,rjaeqnuu 6axrepuja,ra p D c s ulf ov ibr io
dcsulfuricans, D.vulgarius, D. africans, Desulfotomaculum
nigrificans, D. rumini.s, D. orientis hr.rqpoxeHcyl(luA euaae
xorupupJrep. Chrornatium, Rhotlopseuclomonas alba, B, leplo-
mibiformis, Thiothrix tenus, T. nivet '.tLrrtcJIH nypflyp 6axte-
pujaaap Be Beggi<ttoct poHKcI{3 KYKYpA 6artepujalapu uca
hra4poxency.n$u4u oKCTIAJIaiITAI{pu6 xyxypqa qeBlIpHpJIep. By xelu-
SneH coHpa anuMnop KoJIJ'Iopa 6axrepuja Kynrypanapbl oJIaBo

eAepoK r.rcrehcar onyHaH KyKypAyH MurAapbIHbIu xej,'ru aprMacblHa
Har.{Jr oJrMyrraap. "KyxypA" KoJlyHAa Beggicttot tt.Lt*crvt 6arrepu-
ja.naprru rar6nnn cajacltHqa 5 ruerp AapuilllxAe lru2 cahenan 100

KyH op3r{HAe 500 MI{H roH KyKypA anbrnblp. OH.uapuH xeuaju ula
hr.r4poxencya$nA,rn re6un cynapAaH Ail KYKYpA anMar oJ'Iyp.
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HeSt Be rao jararaapuHbrH xeruS oJryHMacbr Be
jarar.nap.qaH HeSr rrbrxbrMbrHbrH aprbrpr,rJrMacbrHga

6arrepnjaJrapbrH poJry

Kap6ohugpoxex rvranr.rlrcajeH Mr.rKpoopraHl{3MJropr4H ropnarAa
xap6ohr,r4poKeHJroplrH o.uMacbrHa rapubr heccac,rur KocropMa xacce-
cI,IHAoH xeonornap HHAr,rKarop (xecrepnrnr) xlrrwn lrcrra@aAo eAr.{p-
nep. KapSohr{ApoKeH uexulrcejex 6axrepujaaapr,rH ropnarAa KynJ'rr.r

Mr.rAapAa jajrrar'racu jepun ,qapHHJ'rHKnapr.rHAo He$r Ba ra3hrH
oJrMacbrubr Kecropup. Ey oxyH,ra onaraAapAbrp Kr.r, yqyqy xap6o-
hn4poxexlep roprar MocaMaJrapun4eu xeuu6 oHyH ycr rarbrHa
rrfirrpacnja eAopoK xap6ohllqpoxeu ueHulrcejeH 6arrepujaaaprrH
qoxarMacbrHa ca6e6 oJrypJ'rap. Ey xacca acacaH Mycobactcrium ae
Psettdomonas rdltHcru 6axrepnja;rapmn Hyr*lajeHAanopfl apacr,rHAa
uox jajunrr.rruuAbrp. Eaxrepnja,raprrH 6y xaccocHHo ecacnaHapar pyc
a.IIIIMH Moruaescxrr ne@r ne raa jarar,raprr xerurf oJryHMacrJHbrH
uax ruuxpo6uoJroxu ycynyHy r{ruJ-roMuru,aup.

BaxT eplrjalaprrH rar6nr onyHAyry Ar.rxop urhe ras jar:lr,rapr,l
ne an6aplapr,rHbrH jepaaru nrxn cahe,roprrHrrH uyajjan eAUJrMo-
crrArrp. By, ytntK uee6aqe, ra3rxaKuJ'rr'rrr xap6ohr.r4poKeHrepr{H
repxn6u Bo Mr.rrAapbr HJ'ra oHJraphr rnraulrucajau 6arrepr.rja;raprrH
MurAapbr apacbrHAa cr,rx Koppcrjarnn a,raraHlrH o,rrMacril cejacr.ru4a
MyMKyHAyp. Meceneu: xap6ohlrqpoKeH MoHrrMCejaH 6axreplrja,rirpnH
MlrrAapbrHbri{ aprMacbrHu lryruahuga erMoKno Jlcuuurpa4, Mocxna
uuajeraeplr Bo :llarrr.rja pecny6,nuxacbrHAa oJraH jcpa,rrr,r ra3
an6apraprrn4a ra3 rr?KHcH oraH (cr,rsau) cahe,rapri'Acilrr.rr6rrr.ra
ranu6 oHyH raprrrhrcr,rHr,r anbrpJrap.

Mnxpooprarur3MnepAoH raKqo He(tr jararnapbrHl,rH xaur$ orryu_
MacbrHAa 4eju.n, eJroqo 4a ne$rurrxapM:tHbrn aprbrpbrJ,rMacuHAa Aa
r.rcruSaqa e1rufi4p. Bejyx varuHJrlrKJro ra3uraH ryjy,rapqaH ne@ran
najAaKbr ue$rnx aAr{ ycynna S\%-a raAapuHn alua" o;ryp. He(irnaqox huccecumu ,rajaap,qa ranMac,na 6axrrajopa" r",1r, ryjy,rapr,r
qeyaje aherr,rlrjjeruHlr r.rruprrpJrop. Be.na as qe6rrJr, 

".,1r, "yjlrrrpu,A6uepou4a 4aha uoxqyp.
H e(trurrxa pMa Hbr a prbrpMar MarcaAr.ue uux po6,ra pnu (ta jAa,rr,r_

Jrblpbr harqa :arK ma'ryrrrar Eeruan na 3o6c,r' ,np",liiira",
Bepr4nMuruAlrp. Mlrxpo6JritpbrH eharranjjern, hep ruejqeH 

"ounr, 
yrunl

rypruynap, cerhlr $aa,r MaAAo Bo ra3niip eMairo Karr4pMai,rop,HAo_
4up. Ysnu ryprxyJrap MnHepaJrJ,lapr,ru harurorlracbr Ba xap6oHara6l
cyxypnapblH MocaMonaprrH,rH xeH,.,JroHrvlacr,rHo ce6a6 o,ayp,rap *ra,

9J^*:.--::ty .najaapqa hepexarnuu (axap.nr,rrnHr)'iip"uipu,p.
He(pTtlblxapMaHbr apTbrpMSr ytly11 MrrKpoopraHH3M,rropAor{ fluar.H-
AaKbr Kr.rMr.r nctu$a4e eAr{Jrup:

Tt
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1) He$rrn JIajJIapa ra3bIJ'IMbIIrr ryjynap BacI'IToc4Jra MrrKpo6

MoHrusJrH cerhn Seaa Ma4qonop re ja 6y MaAAanopH oMoJIeKorHpoH

rrruxpo6 KyJITypanapbIHbI BepMaK;

2) 
"ar-"t"rreKorl.tpaH 

6axreprrja,rapbl najnapa BepMoK' Ey eanaH

aHaepo6 uapalrr.{o tIoxJ'Iy xap6crH ra3bl, }IeraH se 6a[ra ra3nap

^rtrn 
p Ba He$run i,xr,rurAr'rprrrnr,r6 qblxapbulMacHHa ce6e6

oJrypJ'Iap;
3) najrapa ruuxpo6lap4an aJIbIHaH nonllcaxapl{Anapll Ba Ja

oHJrapbr oMonoxoTr{pen 6axreplrja,'lap nepr'rex. Muxpo6 flonHcaxa-

prlAnopu cyjyn earryJIYjYHY aprblpMarna ne$rur'rxapuaHbr qoxaJl-

AbIP.
Me'ayruuyp KI4, naja jepuquaau cyjyn cerhu xepxuullrjn ue

roAop aruaFbr oJrca, oHyH Ue(rr cHxuru4r,rpr,t6 qblxapMa ra6u;rujjetu
6r.rp 

- 
o roAop 6ojyx orlyp. Ee'gu 6axtcpuja,'rapuu $earutjjeru

HgrurdacuHAe CyjyH carhu xepxuuttujmun xcjnrl a3anrMar MYMKYH-

AYP.
Pseutlomonas, Micobacterium Bo c. 6axtepuja'nap He$tlt

napuaaajapar carhu $ea;r MflAAor'IaP aMoJ'Io xeruplrpaep' Ey

MaAAaropLrH To'cHpHHAoH cyjyn cerhu xepxltulujz auraPLI AYurYp'

Kur,rjanr.r cnHTe3onyHa, cothr'r Saa,'r ua4qe.nepa Huc6eren 6axtepu-
jaaapun aMsJ'Io xerupqujn cerhu $eaa- Ma,ur'lonop erparp uyhur
y.ry, sepepan gejur Ba onAyrt{a yuys 6aura Konl{p'

Jlajaapa xYcycH 6axtepuja Kynrypanapbl Bo ja oHnapblH

ruera6orrntaapllHll (Cerhs 6eaa MaMsJIop, noJll{Caxapu4nep) Aax}IJI

erMaAaH oHnapAa oJraH ro6ulr uuxpo6uoraAaH Aa ucrusaAa erMoK

o;lap. JlajaapAa aHaepo6 r"rerax aMoJloxorl{pex se cya$ar peAyKcI'I-

jaeqruu 6axreplrjanapa pacr xaJIHHlrp. By 6axrepujanap Y'IYH

Jra3HM OJraH MyxTolurp rnga MatrqonapnHH najnapa oJ'IaBo eTMoKJIo

oHJrapbrH $ajaa;rn $eanlrjjernHu jyxcerrruaK onyp.

. HEOTMEHUMCEJEH MI4KPOOPfAHI'I3MJIOPHH
EI4XOP TeTBHr cAheJIoPlI

fypy ne AaHH3Ao neSruuxapr'ra' AaIITbIHMa Bo oHyH e'Marr't

r.rna aJlar€Aap oJ'tap:rr erpa$ lryhrarlrx He(lr ra HeSt r'rahcynnapbl

tr{;-ro r{HpKnoHMoclr 6aru Beplrp. He$ue rrupKJreHMO eKoJIOxH

cucreMo, eroqo qa 6y'ryH rlaHrburilpa r'leH$n ro'c[p Kecroplrp'

A6urepoHqa uuH hex'rap 6c,ra caha-nap BapAbIp KI{' oHJIap oKI'IH

yuyn ha.ne.nrx japapcr,r3Ablpnap.
'HeS,r.ne 

otopxaerrra a3 MurAapAa onAyrAa 6y r"ryhntAe olan
re6uu xeornapuala jaH Mr.rKpoopraHr{3MJrop qupKnOHMoHI4 aCaHJrbII-

Jra apaAaH ranAblphlpJlap. Myxre.nr$ resalap Horl.trdocHHAe qoxJry

MrrrAapAa xe$r.rre ur4pKnoHoH caha.rrep re6uu ul,rxpo6uora repe$r.rx-

uer, 6Lpna eArrJrMI{p na 6yua xeps Aa a,rase reA6upnap xepMaK

reae6 o.rrynyp.
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traar,rp4a HeSr.na Ba HcSt uahcy,r,rapu ilr,a qnpKroriNrflul
eKoJroxu cahalopu MHKpoopraHH3MJrapHH xor'rejr lrria roMrl3Jro-
ltejuH urn ocac ycyny rrre',nyr'.r4yp:
. l) ur.rpxaoHMuru rtlyhnrnx dlrrsurr.r-xzrurjarrr urepantnu 4ojuru-

MaK Bo rr.ryxte.nu$ rnAa cr'reMeHT-[opr,rH]I onaBo erMox heca6rrua
ra6uu lrnrpo6uora Hr,ru ue$ru rr p tr3nr r'. (rea,urrruHbr aprr,r pMa r;

2) ulrpxaeHturnur r'lyhuro xycycn $oan t"rlrxpo6 xyrrypacrr erantl
CTMAK.

l4xu*r,qu ycy,'r gaha qox ycryHnyje r'la,rux4up. Aprur 6up uox
c,IIMLr rra6opatopujaaap,qa Hcornaprrsnzj2s aKrlrB t{}IKpo6 KyJr-
TypaJrapbrHAan lr6aper xo.a,rcxcujaaap japa,u,'rbrJ'rMr,rrrrAbrp. Ey r*rlrx-
poopraHlr3M ,r.apa I' sc ttdom on os p tttitl a, P. a er ttgirto s {t, P " f I uo rc s-
cens, Brevibactcrium, Corinobacteriurn rav*cnu 6arrcpuja,rapn,
Candida tropicalis, C. utilis, C. cl.oqceue r'.raja xe6a,raKJraprrHlr
rrrlrchn KecTopMaK o.nap. Arrlre lrlrxpo6 KyJ'lrypanapbr aFarr xeneju,
cerJryno3a, ceJrlrr Bo 6arura ll4cop6eHrnep,re rapuurqrrpr,r,rrr6
rypyAynyp Bo ro3 haarrHa carnrHu6 ciixrilHbr.nr,rp. I4c'ur$aqe erMaK
yqyH MHKpo6 ry,rrypacbrHr,r cy,aa hena eau5 ne(rr,re qupKJ'roHM[ru

uyhnre (ropuara) uu,rej,ipaep. He$rnapr{arajaH $ea,r unrpo6
Kynrypanapr,rHAaH neH$rqarur,rjau ranxep Ba ctrcTepHaaplr He$r
raJrbrrr'rapr,rHAaH ToMH3r'roMaK yqyH 4a lrcrn$a,qo eAHnHp. Hehaur
TaHKepJrepAe 6e'gau 1000 rosa re4ep uccfr rt,rrbrFbr rorr/raHr,rp.

He$r e'lra,re4aH 3aBoAnapr,rH trr{pKa6 cynapr,rl.ra KyJUTH

MLrrAapAa xap6ohu4poxeHJrap Re $eHo,r,ry 6np,reurlra,rep onyp.
Myxre,ru$ cy herae,replrHu qlrpKJroHA[poH 6y 6up.nerur,.reaap (;,ropa
ne (rayuaja Kyqry nen$u 'ro'clrp xscropnp. Bc,le vlrpx,roHMrtu
cynapbl hensa.nepe ilXr;rrN{it3[3H oBBoir xycvct{ tcporcHK,,-rcp Ba
6uo$r,rarp.nepqe Nrr{KpoopraH}!3MiIop Bacuroc[,J'ro r:ar,rusaajrrpaep
(6ax: Secn,t 18).

HeSrr,rn MrrK poopraHr,r3Mnap repe$lr H4en rnptl3n. n nr., cbr AeAuK-
Ao oHy rarrrKrrJr eAoH Myxra,tn(t xap6ohuApoKcH,,ropl4H oKcrrAJ,'raru-
MocH Ho3apAo ryryJryp. He$u.iH repxra6lr Hopr\{an napa$uuaep
apoMarr4K xap6ohlr4poKeHJrop Ra cHKJ'ronapa(tr,run"'repqeu u6aper-
4r.rp. Hoprtraa napa(tuuaop MHKpoopraHrrsfl4nap repe$lilrAeH apoMa-
THK xap6ohr.rqpoKeHnop Bo clrr.nonapa$r.rHJropo nuc6erou qox
aCaHJIbIIJIa ufl pUSnOHbIpr'Iap.

Cantlida qr,rHcJ'ru rtraja xo6aaex,repr HopMan napa$lrx,repu
acaHJrbrula napua,rajapar 3ynaJ'rlr 6noxyrrra Bo,,1HrrH,{Jrop aNroJlo
Korr.rpnpJrop. Ey ycy.n"ra HopMan rapa$lru,rap4an canaje4a 3BK,
Jrr{nrrA Ba BrrraMuH,rep lrcrehcan c,qxnr{p (6ax: (reclr,r 4).

Hopr*lan napa(:l*uepfiH napqana Hruitc r,r*i r,r H 6iroxnrurjenu cxervrr4-
Hrr npolaHbrH M[caJrr,rHAa Ho3ApAAH KcrrrrpaK:

t
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CHr- CItz- CH3 '" CH:- CHOH- CH: - CHa- CO- CI{g

nponaH accroH

CHa-CO-CHzOH - CHaCOOH * - * COz* H2O
cHpKo rypruycy

Hopr,rar napa$uxnap 6up rajaa onapar fi - oKcvtl.Jtaurr'ae jo.ny

H.rro oKcr4AnoulrpJ'Iop. I -neaxjje'r4o o.naH xao6ou aroMy oKct4AJIou-

Ar4KAoH coHpa IltoJleKynAitH nitpqaraHMarrtul ajpr,raulp. Hetltt{oAa
cr,rpKa rypruycy anr,IHHp KH, 6y Aa Y3BI{ TypuynapblH oKCHAJIOII-

rvracn jo.ny nne CO2 na H2O-ja roAap napqanaHapar MoHHMCaHIIJII'Ip.

Hopuan napaSunnep lraHr'lrvrcejeu ruraja xo6e.nexaapnHAoH

napa(tuHcu sralrl MHIrI HeQr $paxcrja.na pnttl r,r H- ja Ha ua n ra phtH ar[,IH-
MacbrHAa a:r r.rirusa,qa caHnrlp. Ey ycSr,raa A.nbIHaH jaHauar ne

CyprKY jaraapr,rnr,tH AoHMa rcMflepa'rypy xcjrH auarbl onyp.
Aporuarr.rx xap6ohu4poKeHnaBl,rH oKcrAnauMocl'lHHH 6uoxnrtrjann

MexaHn3MH IrraKHJr 30-aa BcplrJIMHIIAlIp. Apouarnx helrenuu
@epr"renrarnB rlflpuiu-ItHMacll ytlyH o oBBo,'Iqa oKcltAnaurll6 nHpo-
Karexr.rH ne ja ouyH 6lurra houoaouapblHa qeBpHnManHAHp. Conpa
rlco he,rre MCTa- Ba ja opro- neaujjer4a napua,raun6 Kpe6c
TC[lKJrr.lHo Aaxrrn oJraH Y3Rri rypuyrapa qcBpunHp.

Aporrarnx rap6ohrrgpoKCH:'IopH Hnc6eren acaH ueurmcajan
MuKpoopraHu3MJrop Pscutlorn<>n (r.s rIHHC,,'lrI 6arrcplrja.napqbrp. OH,'Ia-
puH xerrrajn rriro apoMarur xap6hulpoKcH,'rop,uaH caHajeAe KeHuIIr
rer6nn cAr,r,'reH ca,'rHClrJ-!, 6cH3o,r, ToJrvon, reperfirla rypuryJlapbr
na 6aurra oKcrrlIJrorrrlrrur ;lpoMaruK MilAAo.rrop :lnlrHbrp.

Herfirnap.r314jl!)l N{nKpoopraH}.t3Mnepr,ru reja cT qujur"rus uyc6ar
uehar,repn rr,ra -iauarui,r 6e'sn r',reH$n qohornapn 4e uap4r,rp, By,
hap ulejnaH oBBo,{. uc(nqex a,'rr,rHaH jan:tvarnitp Bo cyprKy
jauapr,rrrr,rH MrrKpoopraHr.r3Mrap tape$rrrrleH napva;raHr,r6 xapit6
eAr.rJrMocHAHp. Elrp .rox rejjapa ro3an:tpbr jaHauaruu xcj$r,rjjer,le
xej,rrl itlUilprrr AyrxMocr{ HJIa aJlaraAap onMyu Bo 6y ecacoH
rlruKpocKonux xe6e,rex;rep reparfiuwqeu jaHavanAltKLI xap6ohrr4po-
KeHnopr,rH rraprran'1rr'ra,,, cajacusaa 6aru BCpMHUIA}4p. A,qareu
rcjjape jarrauanrapr,ruun 50o/o-u IltrKpoopraHu3MnapuH ra'cnpnHa
Mo'py3 ranbrp,

Mcrarr c'Marr,r cilhocr.{H,ua cojyay.ry ilMlr.[ K]rr{14 ncrr$a4a
eAr,rJroH rrrajc eruy,rcr.rjitLrap, r'ryheppnxrapilo uilriraAHJ'raH cyprKy
jar.napr,r Aa rvlukporlpraHl{3Mirop'repa(rurraeu raprrilrrnr,,5 xapa6
eAr{nup. HaruqaAe MCrlJ,'r ct'r'rhuu4a rttrxpo6rrorroxH Koppo3r{ja 6au
BepHp.

H e$r xa 16oh tt,lpoxcH,r epH H rr nA pttanil j:l H M rt K poopra H H3rurapH H

r'.rox(tu ro'cHpHHrl apaAaH FanALIpN{ar ytryH rtlyxrolu(l aHrlrccnrux
MaAAanopAon racrudraAo cAl{J.'rHp.
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CoH rl.nep NrHKpooprirHr,r3MJrapAoH AarrrKoMyp ruo'aoH-:raplrHAo

aa nctuSaAe crueje 6aur,rartt nulap. Ea'3en ,uattrKouyp wro'rau-
nopHHAa a3 MHrIap,Ua MCTaH ra3hrHit pacr xan[rHfip. Ecle
Ma'AaHJrapAa re3 a.[HrrrM:l xaccocHHa MaJTHK McraH ra3br naprJra-
jr,rru,rapa Bo rana$ara ca6e6 o.nyp. Meranrrrenrrvrcejar, Pseudomo-
ttcts melh.oni.c:ct, P. o.vabaclictts. Mclhylococcus cctltsulattts.
RhodopscLtdomonos gelolnosa 6axrepnja.napr,l 6y verrlx.nnjNH
apaAaH ranAbrpr,rJrMacr,rHaa 6ojyx po.n ojHajup.nap. By 6axrepuja-
napAaH sax AeOe noscrcx AaruKor{yp ue',uou,raprHAe ncrnoaAe
eArrrMHluAHp. Eaxrepuja.nap arreepfluJru u.r,ua nryhr.rrnnge 6euepn-
.nlr6 qoxalAbrxap Ba ruehayl ha.nnHqa McraH na3br oJraH ue'goHJrepe
rrr{JraHup. Eaxrepujaaap hanala oJraH MCTaHbr re3JruKJ'ro Mo-
rurrucejepex na pr.najr,nur,tH rfl publcbl Hbt anHpna p,

I I,'
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TI}IPKAE CYJIAPbIHbIH BLIOTEXHOJIOXH
Y CY JIJIAPJIA TEMH3 JIEHMOCI,I

I{upxa6 cyjy r,ruxpoopraH}r3Mnop Y.{YH repru6unAa rejpn-ysnu

," yrr, 6npae*nnenop rapbllrrblrbl orlaH qoxKoMnoHenr'ru cy6crpar-

AbIp. CVjV" tap*r6r"4e*, 6y xnrvrjeur'r 6upaaurr"re;rap - oHyH

;fi;"";#;i"" 
- 
i"o"a oJlvp. 9'p*'""""' ecac r"rex6erepu

,"["". ,r""t, Sa6pux Bo AuKop coHale MYeccuceJlopuAup' Cenaje

MyoccHcoJIopI{HAA rnlyxTe;ru$ Morc€AJIs r'rctusaAe oJIyHaH KYnru

Mr.rrAapAa r{r{pKJIH cy raMu3nanuejeper uajlapa' xeJ'IJIopo' AoHu3-

nope axbrp Bo opaAaKbr qaHJrbrJrapbrn jauri;r-'uuna uerrst. te'cnp

xecropup, hatta o"rupt, nehsuHa 
- 

ca6e6 o;ryp' -Bela cyjyH

ToMu3JIaHMocI{ oH *nytryr" npo6ner*rlepqen 6r'rplr o'ny6 nexaHlrxra'

Suauxu-xutujenlr ne 6uonoxra YcynnapJla hajara Kequpurnp'
--*Evr"upqa* 6a-"a cyjyu rapr'luKlr YcyJIna 6yxap'rangnpblJlMacbl'

jepa.nrrr tl6eorrp" BypynMacbl KI'IMI{ Ycynnap Aa MeB.IyAAyp'

Mexanlrxu YcyruIapna cyjy xo6ya Ba xblpAa AucrepcJlr{

rapbrrrrbrrnapAaH ToMT.T3JIAMAK onyp' Eyna cyjy AypynrMarna' ra3Jlap

BacI{TocI{IaBoeJleKTpuuesaotacujae'rr'rexae(raTbuauAr,IpMAr'
3oHKr4HneuArpr"*r"i,uffi o,yp'ap' By 3aMaH ra6a rapnurblrnap

qeKyp, xblpAa Allcrrepcnl4 hlrccalluxrep uca cY3KaqAoH KeqHpMoK'

xayrynjacuja erMoK Bo treKAYpMoKna roMll3JIaHHp' Mexanuxu

ycyJIAaH ocacsH xuujaru 3aBoAnapblH ur'rpxa6 cyrapblHbl roMll3-

JoHMocHHAe lrctrQaAe eAI{nuP'- - 
Ay.rup Bo 6rp qox Y3B.u 6npleunea"l :':",-. :lnapbl

6rsr*r-*ronjanu jOrrla rar"rueaejup.rrep. Eyxytt Y'IYH cy1y MYxro-

,'ru$ non uy6aAulalu rorpaHnapAaH Kequpupnap'

Cyjy repnrK Ycyrrna raMl{3rraMaK YqYH oHy 900- l000oc -jo

reAop rntsArtpt prup. flpocec 3aMaHbI cy 6yxap'naHAblrAa-H-(coHpa

"rru" ;""urar raJrblulapu 6yxaplanblp' Y3BH lan-blruIap- JaHHo KYna

nerryp." Munepaa "apt-u'"rrap 
rrco xesapu6 6epx hracceul{KJlop

oMAJTA xort{pr{pJrop Klr, oHJrap Aa acaHJILIIJIa ajprrnr,rpnap' By ycyrt

*ur. t"a"ppy6att"qa KeHI'Irrrr'rer:6ur- eAr{nup'---'--qupx# 
qyruptrot yaTpa6enenurejr'r ruyanapna Aa roMI'I3'IoMeI(

"v"*vlovp. 
-Cyiytt qupKraHMecHHH roKLIa ruyxreln$ xlrujanu

a;p;;;;;ep qejrr, erar'Io Ae MI'IKpoopraHH3MrIop repaAupnep'

BaxrepujarrapAaH rrr{pKnoHMoHH ToMH3JIaMoK YTIYH Ae3uHOexcr'rja-

eAuqr nperaparnapAax uctu$aAa eAl{'tup'

OECIIJI XIX
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TII4PKAE CYJIAPbIH TOMH3JIOHMECI4HAE
MI,IKPOOPTAHH3MJIOPHH POJIY

tlr.rpxa6 cynapbrH 6uoaoxu ycynna roMH3JroHMeo.r cyjy .rlrpx-
noHAr.rpaH xuujanu 6np.neurrrerepr,rH MHKpoopraHr,r3wrep BacHTecHJro
[apqaraHMacbrna ocacJraHbrp. By ycy, BacuracuJra u;rrK ne$a
l9l4-uy ul4e @ean r:zntto vupxa6 cynapbrH ToMr,r3JreHMo rexHono-
xujacu rpaKTr.rKaAa rar6ur oJryHMyurAyp.

Murpoopranu3MJrap BacnTocurs roMr.r3JroHMo heu aepo6, heu
qe aHaepo6 uaparrrAa KeAeH npocecJroprup"

Hlrpxa6 cynapbrH 6rro;roxpr roMr.!3rerrMa.:iirire,rcr,r(f:',6 r' 4esr
MYaCHp anapar Bo rypryJrap MrrKpoopraHxjrvl Jerr4xrA},rplrnoH
$acunenn axap KynrypaJrap MeroAyHa acac.rrarrrp. Euo;roxlr
TEMI43JIOHMOHI{H I{HTCHCUANUJU TOMI,I3JIOHMOHI,I AUAPAH 6AXICPT,IJA-
napr,rH rroxaJrMa cyp'erlr na $earrar,rr uopaHTrrHAaU xejau acu_
nHAbrp.

Elro,roxn Slrarp.rrepge roMH3 6axrepuja KynrypacH Ba ja
nony,rjacujacr,rHbrH TaM r.rHKurua$ cnx,ru 9 $asaqau r,r6aper4np:

1. 6auraanruq, cracuoHap Saaa;
2. hyuejpe qoxaJrMachrHux cyp'eraaHMacr,r;
3. excnonencNaa $asa;
4. .{oxaJrMaHbrH aeusleuecu;' 5. qoxaJrMaHbrH cra6r,ra;reruruecr (cracuosap);

!. hyuejpenr.rH @aj4aan onyM cyp'errHuH rroxarMacbr;
7. hyuejpe.nepr.rH eKcloHeHCHaJr eryMy;
8. eayr'ayn seu$aeHuaclr;
9. nouyajacnjaHun cra6urrerrMocu.
9,rpxa6 cynapbrHbrH T€MH3J'roHMocr.rHr,r uaha cra6r.uurourMr,rur

uouyajacuj_a anepbrp. TeMusrenN{o [pocecrrHu e3yHAo trrr.rKpoopra_
Hrr3MJrop 6lroceHosy {ropr,la;rarur,p. Ey"a 6r.ro.noxu ,"6"""' 

"" 
ju

$ea.n ;rrur- Aejfinnp. OHyu repru 6u ,up*a6 ayjyrqu""-.rp",*"i_
napbrH ro6uoru, ToMH3JraHMo npoceclrHr{H anapbrJrMa ,,apar,rr, BoenaBe oJIyHMyur (6eqepuaunur) ur.rxpo6 KynrypacbtHAaH acbrnbrAbrp.Xapnuu KopyHyruqo $ean nut irur"'"" ryHq r€hoejr paHKnHxhlpAa AaHsr{r.{KropAau u6aper hyvejpeaep jnruuuru4an r"r*r,r,onyHMyruAyp. Onyn rypy qoKncrrrr-?0_gb o1_^, yri, ZO_WV._Hlr Mr{Hepan MaAAonap raruKr.rJr e4up. Axrr.rB JrrrJrrrH 60_g07._,t'lyxre-au6 rpyn 5axrepujanapqaH ,6up""qrp. Jlr.r_rrAe aH qox
Zoogloea, Pseutlomonas, Myiobacteriim, Methanomonas;, Nil_rosomonas, Hydrogenotnones, Sulfomonas qHHcJrr{ 6u*refriaru_pa reca4y$ e*unrip. pseutrornonas Ba Mycobctcteriu* iii*^6axrepuja.nap $enoay, iar rypruy.,rup"rrr,'oI;;;;;";r;;: r"aJIKaHJrapbr, Hg$ren Bo apoMarrrx xip6ohuApoxeHnapn oKcHAno_rrrAr{prpnop. Osa.n rr*rr\rH repxu6r.*r4l Rctcierium,r" -ni-rittrr
I{r,rHcrr.r 6arcrepujaaap Aa qoxAyp. Byn4aH a;;; ."""rrO'r_,,.r:r,
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AeHErpr,rOuKacvia, HHrpHOr{KacHja, cy,'roarpeAvKcHjaeAuqu Bo Ky-
KypA 6aKTepujanapr,rHa Aa pacr Kor-lHHHp. Axrus ntn1a 6arrepu-
ja.rap heca6brHa rroxa/ru6 raHxluua@ caaH u6'rugau opraHu3MJrep
ae $eaaujjer Kocroprrp.

Muxpoopraxr,r3MJropr{H $eprtreHrarun Qeaaujjerlr Herrqacr.rHAo
unpra6 cyjynuaxu y3Brr MaAAonop napr{aJ'ranrtraja Mo'py3 raJrbrp,
MocoJroH: Pseuclomonas aeruginosa 6axrepnjacn gojr*{yu rapdo-
htt4poxeruepu aurarbrEaKbr cxeM y3po napara,'rajnp:

Aojr'ryru xap6ohlr4poKcH;'rop - 4ojnrarrmrru xap6ohra4poxenadp -
ctrHprJrep + arAehu\nap + jar rlpur!.rrapor * COZ + HZO

Zoogloea ramigera Bo 6arura 6ax.repuja,rap o-, M- Bo
n-Kpe3onJrapu, 6eHsoly, M- Ba n-ToJryoJry rrox acaHJrhrura napqa-
rajnpaap.

Muxpoopraru.r3Mnap harra qox qoTHH nap(raJ,raHaH sehepar
MaAAanopn - rceHo6rrou.rK/ropn (necrlrcNA ra hep6ncr4napu) 6eaa
napuaaaja 6unnpnep.

Ke6amexaap Saaa ,rul4a a3 pacr xoJrr.{HoH MrrKpoopraHrrgMnop-
4up. Me'.nyM oraH aKrHB ,rrHJr,TopHH 30%-rc xe6e,rex,'rap uyajjeH
eAr,rn6. ByH,rap F us ari u rn, Gcotr ichum, A s coitl e cL, S p orotriihum,
Penicillium, Aspergillus, Trichodcrmrr r{ilHcnn xe6alexlepr.ur
Hyrua jaxqe.napulnp.

tlupxa6 cyjyH 'repxn6unqaxu 6y Bo ja ArrKop MaAAoHrrH
fiapqanaHMacbr reMneparyp, pH, 02 xnrrlt,t aM[nnapAoH, ToKcnKH

MaAAenapr/rH raTbrJrbrFbrHAaH qox acr,rJrbrAbrp. Terrlneparypy 6oc-qeH
20oc-jo raJrAbrpAr,rrAa oKclrAJroruMo rrpocecrlrHr.rH cyp,aru Z-Z,s
AeSe, 37oC-ja ra,l4upqbrrAa Hce 4 4e$e4ex rrox aprbrp.

_ (DajAaln 6norroxn roMrd3roHMa npoceclr ruyhul: rypuynyry
pH=5,5-8,5 oaqyrqa xeAup, orrrsMa,r ruepau.rltco pH=6,5-i,5
cajrunp, Typruy;ryr pH<5 Bo pH>9 onAyrAa rrpocec xej;rn
eeu$lejup.

9lrpra6 cyjynyu roMlr3JraHMocu yrryH ho,r,r o.nuyur oKcnKeHrrH
MlrAaphr MuKpoopraHn3Mnop yuyu ra,ra6 oJryHaH Mr.rrAapAaH a3
oJrMaManbrAbrp. MurpooprauH3MJrOpH OKCITKeHTO TA'MHH eTMOK
yqyH rrupKa6 cyjyHy tsa aKrr.rB JrHnH xycycn aeporeHKaepe rcxy6
re3-res rapbuuAbrpbrpaap. By 3aMaH cyjyH 6yryH cahelepuuqe heu
Mr.rxpoopraHr{gMJrop, heru qe oKc}rxeH rarplr6eu ejnn Mr4rAapAa
[aJnaHMbrrrr onyp.

9ltpx,renue repoaoH r,ryxra,rlr$ ToKcHKr.r xurrrjanu MaAAaJIop
teuusaejnuH Mr{Kpoopramra',9,eplru $aa,rlrjjernHo r"rau$u ra,cnp
KecTopopoK upocecu ser.r$aa4np Ba qox naxr 4ajaH4trpmp. Eeao
TOKCr{Kr,r Ma[AAAnApa arbrp MeTaJ,r Ay3J.rapbrHbr ru[caJrr KocTOpMAK
onap. Toxcnx to'clrpr.*ro Kepa Merannapbr a,uarbrAaKr,r cbrpaja
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AY3MoK orrap: S!1:r.or?.,. Ag(xyruyru), Cu(ruuc), Hg(uune),Co(xo6a.nr), Ni(nvxe.ni, ptjf"Vpit*V"i, Crt*por), Cd(xaarr,rnyru),Zn(cunx), Fe(qerraup).
Jlaxus eJra Mr,rKpoopraHr.r3MJrop Ao BapAhrp xu, 6y MerannapuHto'crpnu4ex He[HKr{ enMyp, h-erra oH.rrapbrH Ay3napbrHbr Mo_xuucejup.nep, MacanoH, AoMyJ 6axrepujaaap, o"J"p 

-iirrlprm
acarrJrbrura uexurrlcejup.nep. tluna Bs MrrC Ay3napblHbr ueHuuCejeH6axrepzjaaap Aa eJrMo ooxla, rue,.tyrr,r4yp.

Ter"rus.najzuu Mr.rKpoopraursrr"pr*r- eeaaujjerr.tr4e 6uoxenerreMe,rnopr.rH - a3or ne Soc@opy, a";y* "h#"r;;; ,"apqrp.onaapun qarbrrlMaMa3Jrurhr raMH3JreHMe npocecr.rHu qox noHxnAnp.Eroaoxr.r raMrr3rre'Mo rpocecx yuyu 2_3 ;y;.,|,.'O;;;';*""ucru$a4e erMoK .raeurrrqrrp. Kehne nHnAoH ucru$age eTAr{KAoTeMr,r3roHMs orAyrqa seus Bo qoxny Mr.rrAapAa ceJrHK eMoJroXoJIMOCLI Hno xeAHp.
Bnoaoxn roMr{gJrsHMo [pocecr,rHAo MHKpoopraHrr3MJrspHH Mera_6oansM uehcy.rrlapurr, 

"o.rrurruao r,ryruatrrrae eAunup xu, 6yAa nil;lur gearurnrrrnnr xej.nr.r seu@.regrap. s."" rr]""aiq i-,'n n,6epna erMoK ,yr*y"Ayp. t By ,"*"fr" aurarbrAaKbr npoceuopaIIapblnbrp:
I ) au.nAexu KonnoxA Bo qorr{H MoHr{McoHtrJroH rapbrrrrbrrnapbilHoKcHAnOurMecfi;
2) $eat r,uruH t

napbr,onH.,uru*u,,Xlffiu,1lu'ffi l#Tr#Xffi ##:"rueuuehcya-
,".r1] """oeKl'r Ml{Kpoop"u""rri"prJ^i", ."p*r6u'uu 4ejuu,.r.rr-

ar. 
Or tr*ooop"urrJ*epuH $usuoaoxr4 aKrr,rB.rrujur aprupbrJrMa_

AEPOB BHOJIO}KI,I TEMU3JIEHMO UPOCECJIEPII

o,"oq#;y,6";,#Tli:_H#:T#;"ffi 
ffi ffi :aeporeHKnop,rlr'rpxa6 cynapr,rHbr roMH3JraMoK" y,{yH lrcrusa4e e4lraex cyn,u.qeuup-6erou hease;lep aeporeHKnop ^aAnaHbrp (waxnl 27).Aeporenxe ,rp*a6 .:lv ," 

""0 

"in' ,r, Bepr{nrp, 6ypaaareMrr3JraHMo (2 he$ rast i-aja oonpl--*aa"HAaH, coHpa cy xycycu'{eKAypyr{y hoayslap4a ,e-*aypyryp. Ar6q"*, xehxe ir, "oroirrp,

;:f# ;'#H'JJ*;: "" 0vpiai'i'j";;;"""6un". .,;;;,y,t
, |"ff;T'.ffi ;urru.TblAaj(br 

HeBnopr ue'avu,yp:

li :d;HillX?fi'f.,'.Hl1Ta 
a ePoreHHK,,oPH 

;

J,, apanbrr THIIJ|H aeporer*r"p..

F
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qHPKa6 cy JIHIJIH TaMlr3AaHMr{,$
CY

aPTblt ralaH JIHJI

IIIexu.lI27,I9.ttp<it6c.vjvH1'uaeporeHK-!lcrarttt3'qarlMocrlcxeNlll'

On r{ox HcrLrOaAo o.:IyHaH I{Aea,'I clxblruAblpr'I6 uuxapua

aeporeHKJlopuAHp. Bypaaa ripocec rcjplr-cr:cplu' MlIKpooptaHu3Mnop

apicrrnaa Mera6uo3, csrt6tro:t oilaroJ'Iap?iHH japaHuacu KI'IMI4

ruyperxa6 ruopar{rAa HeAr{p. Ey HOB aeporeHKJIepI4H IIIIIJIaMO

xycycujjau.r - oHAaH ri6apargrip KL, raMll3':roHMe EpocecLHl'IH

oBBonr4HAO Cy6crpar rloxiryfy BO OKCHKCII qaTbIIUMaMa3rL,IfbI'

coHyHAa Hco oKcuKeH qoxnyFy' cy6ctparrrn rco as.lturu ue ja
jox.rryry MYIuahuAo eAirnup. By sauaH ltlrrKpoopraHl{3Mrap raM

n"xrnrrra$ $aaacuutt xeurlpu6 6uoxyt'raHnn MI'IrAapbIHbI 2-5%

aprbrpblpnap.^ T;M qojnull'ra aeporeHKnapuHAa BepI'{JIoH uupra6 cyjy. anu

onapar (rea.rl ,ru,rran 6ytyt cahonopuHo jajurrrrp ne 6arrepnja'rap

cy6itpart" MaKclIMa,''I MoHllMCoHl'-IMocl4HI{ To'MuH eAeH nuxuua$

$aaacuuga cax naHLL'"IbIP.

AparrurTIIIIIuaepoTeHKJ'lop6llpr-tH..rxBoHKHHqI{THIIJIII
uapora"*r"pnu 6r'rpra'rbt6rrrHe ocacnaHblp' Ey aeporeuKnopAo

npocec qox r{HrrHcr{ts oxAyfy yuyn c-v-jytt 'rAM rOMtt3J'IOHMOct{ KeAIIp.

Elro.noxn (tr.nrpaople roMu3J''Ienrlo 3aMaHbt Y3opHHAa MI{Kpo-

opraHrr3MJIOp }ruKurus$ eqen $u,'rrp MerepHanJlapr'r (upu AoHonI{

hicceulrxaop) oiraH rypryrlapAaH ncrudlaqa ucrlr$aqe eAl{n}rp'
glrpxa6 cyjy i-bu,rrplopqeu cysy,ry6 KeqopKoH $ltlrpne. oJIaH

MHKpoopraHLlzi'.iiip cyi,v-' 'rlrpr''reHAllpoH Moffior-ropll MoHrrMcoJHpnop'

By ycy;l4art .ls heqnrlll qox qllpK,'IoHMUtu cynapbl ToMI'I3JIaMoK

yuyr r,rctnsaAa cAlIJIIrp (urexlr,r 28).
' '.{upxa6 

cy,.rapbrH raMrr3JroHMacH yqyH hau Ae aepo6 na anaepo6

xonMorronapAan prcrrrdlaAo eAHnI{p. Aepo6 xerMarloirap ts6nlt na

cyn'u aepacui;t,'tl,r t).rruarra rlKll jcpo 6e,ryHyp. Te6r'rn-aepacujaai't

KeJrMoqar'Iall/fl) i r'i,itrilJlol{Me 'lox so1r$ - 7 xyngaH 2 aja ra4ep

AaBaM eAllp.
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6 cvi
Y3apIHAO

6artePujanaP
oJIaU IaEAt{I4finap

hara

raMr{tsJIoHM}ilX Cy

Irr6lyn 28. ElroSrrrrp,lH cxeMaruK rypynyEy

CyH'u aepacujalu KeJlMor{onop Kr{qI'IK hetlMru oay6 nexauuxn

Bo [HeBMarn* (ha"a nypruanra) YcyJIna rapblluAbrpblaup' Eypaga

TOMr{SJTAHMO npocecrd 1-3 xyn qoKnp. Ee're xenuaqanspAon aAoToH

6uoloxu raMr.r3.IIoHMoHu Kerrsg cyjy rauaurrJro roMr{3JIoMoK Bo

oHyH caHlrrap-xuxujenr'rK xocropu.IllJlopr{HH jaxruu'naflrnupMar YqYH

ucrn$aae eAHnuP.

AHAEPOE EPIOJIOX(U TEM'I3JIEHME NPOCECJIEPH

Iarrr-naruurrur ur'rpxa6 cynapblHbl ToM[3roMaK YqYH t{ox Baxr

aHaepo6 rpocecAoH lrcrusaqe eAHJrHp. Bynyx Y'IYH qr.rpKa6 cyjyuy

Methanobacterium omelianskii, M. sohnegenti, Methanosarcina
methanica 6axrepnjanapuru re'cupu uJIe xYCycE ryprynapAa
MeraHoreHKnopAo rHurrtpr"raja yrpaAblpnap. MeranoreHKnop AapHH-

rruju 3-5u oJraH raraJlbl qoHnapAPlp (ruerul 29). '
Ey uenaepAo rapblluAblpb{qbr, rbl3Abrpbrr'Ibl Bo qeKMYur rt'rehcyn-

napu KsHap eAoH rypryrap BapAbIp. lr,rurnpuaublH I{JIK SasacHHAa
ruypexxe6 y3BIr 6up,reur'la.nep oxcuAaeurn6 Y3BH rypuynapa
rreBprnrprap rn, 6y qa nyhut rypuryJlyryHy pH=5-6-ja caarrp.
Meran oMoJloxerl4poH 6arreplrjaaaprrn te'cupn vro aJrbrHMbIIIr

rypuryJrap CHa na COz-je qeBpui'Inpnsp. Ey ycy;raa uupxa6 cyAaKH
y3Br{ MaAAonopuH 407"-u napqaraHblp

Cyjyx a3o"ny 6npreruua,ropAoH roMlr3JIoHMocI'rHAo anaepo6
qenurpusuxacnja npocecl{HAeH (uurpar.rru 6r.lp.neuruelepnu N2-ja
rreBpurMacr,r) ucur$aAo eAHJIHp. Ey [pocecAo Pseudomonas,
Bercillus, Micrococcus qnHcrlrr herepmpo$ 6axtepnja;rap4an
ucru$aAe eAr{nup. flpocec 3aMaHhr xap6ou Ba eHepxn r'ren6eju

I

r....1...i.i,

l. a. '.

:.
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XHMH CHprnap. ulaKapnop
Be Y3BH TypluyJlapAaH nc-
rr.r$aAo onyHyp. haanpAa
6y uerca4na npaKTuKa,aa
yqy3 MeTHn c[HprH Tar-
6nr oayHyp ne npoccc 2

rr.rapherreaa KcAHp:

_1
NO: + ;CHgOHJ

_l 2
NOz+;COz +;HzO.

JJ

raPuu,l'.Hpblqbl

CHu

coz

I
NOz + ;CH:OH

L
lll
ZNz 

* 
TCOz 

+ ,HzO 
+

+ ou-

uxpxa6 cyjy

qoKMytu uahcy.rrnap

IIIaxtut 29. N{crittrorcttK}rtt cxc}rillllK
l \rpYjlvlIl\'.

Ey npoccclo I rtr urt'rpar ll3orvHv ltit,tprtllr YttYH 1.9 rrtr rutcr-u-tt

cflnpru ucrn$aae c,r]r.;r]rp. I-lpoccoru ho;.rcJttqtt 3opyprl tueprH

uyhur,qe oKcuxcHHH ojtr\1aN{ACl,t.at,rp. Oxc hlt,r.ait rtcrtt,r cnrrprlr acpo6

OKcltAJloruMoje r'le'pys ranl,lp Bo HllTpitrhrrr pcar <cnillchl KCTITI!1p.

TIHPKAE CyIIAI'l,IH TaMrI3JleHMACHltll'A IIMMOIII'lJIl{34
ONYHMYTX MI,IKPOE hYqEJI'3JI 3I'H I}E

OEPMEHTnOPAAH UCTH<DAAA OnyrIMACl'I

MyejjeH rlrarcplrfl,l,lilp Y3epHH.]a 6opxtrru,rrillu frtllKpo6 hyucj-
panopHHAaH ucrrl(litAa or'llHNlllchl tlQx.laH lrlo'r'IVlvl^illp. haae
1832-qu ,rr.uo ilFilr{ rbrpstHTI>;,tttpht v:lr1p}rH,Ia hon;ryp5',rr'ryw l}ctc'-

lcrium schulzcnhac'hii, B. ut'cli (lax'rcprrjl;rllpnlH/:lAH cllpKo
aJIblHMacHHaa lrcrlrrlrali) c;l 1l''l Nl tt tl l! Il p'

tlupra6 cviapbrHl,lH Touu3,ltr HNraot Y'tYH (lea,r hyucjln-rop
norHaKpHniiMllA KCJ'lu, KOiIiIOKCH, CvxI lxo3ll ;rlrdl,,rOprr BO C.

aAcop6eHT,'ropr{H carhHHa honAypy.:lvp lro oHrilplsH (ln,rrp xnnrt
r.rctusaAe onyHyp. Cy 6c,re QrurrptroH cY3Yr'IoH.4a (xrxce onyHMylu
MHKpo6 hy,.rcjpe,.raprr rapa(rnHaerr rollprlqaH TaMH3roHltp. Ey
MOnCOAnO TONIlt3 (lCpr,rCHr,repl() u ;lo KCHtrul xcTu(laAe cAlixtlp"
Axurn MrKpoopraHn3r\r.rap.roH cfcHo,'r rrtr ja ca'rhtr-AKrutl NritaAa,lopri

oKcr,IAJraurA!tpeH (lcprnrctrr,rap itjpr,r.rblp, rollNt3J-IoHllp Bo lta'uo'rrrta-
jan aacop6cHrr'ropuH y3aprrHAa 6epxutrrr,rrrp. Cy 6y a.acop6cHrrap-
AOH CY3YIAYKAA TeNilr3rAHNrA npOCCCt! KCAHp.

t
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. YrpaiHa ar,ilMLr _ lLI4.leoeajax (tepueHr,rep Bo erorto AahyuejpelopllH unauo6u,rusaclrjacr,lur,rH ierllr ycynyHy _ eneKTpr,rK
cahscnH.ue ryrynMitct,rHr,r ejpeurrluurTrr.rp. O, """ 

- 
<',+" Bo .,_,,)

cncKTpo.uny <aucpaja crcKTpHK uopejiluH BepMHrx. runrpo6
hvvejpa;repr.r ne rpeprrreurJ''rapnH cre*rpo4rapa qe.rr6 onyHAypyHy
KocropM,rur:*rp. Ey (tcpueHr na hVvCjpe.napr,rH eneKTpr.rx Cahetuuqe
IyTvnlvranapH r4Jra xCAeH ur"llrO6lr,ru3aCnjaCugup. Kar,repaAa Caex_
rpo,q-rlapa janr,lurlrurul hy,.rcjpe ne (:epr,reHrJ,rap y3yH MyA,{ar e3
cfear:rrrnaapr,rul,r cax,rajr,rpnap. Kar,rcp:iaau rr[*u-6 lyjyry 6ypax_
Aurra clrepr'rcHr.rrop He ja hyucjporap y3B' MaAAoneprr oKclrAnau-
.uHpopeK cyjy .rertlra,rejnp,rep.

Oeplrcur,rep ue hy,acjpoJrapHH cncKrpux cahaclrs.qe ryrynMacH
ycyny lrna cyjy uyxreJ'rHd) xacror.rr.rKropaAaH 6axrepujalapAaH Aa
raMIr3,'IoMaK MyNrKyHAyp. 6yH,vn y(ryH KaMcpaja rervus i,rexrporuap
rojy6 opaAaH cyjy axbrAr,rpJrap. Cyaa oJ,raH MuKpoopraHrr3Mnap
cJ,'reKTpoAnapa qes6 o,ryxy6 oH,uatH ajpr,r,rr,rp,rap.

Cprsrernx Be corhpr aKTHB
MaAAenepHH AerpaAacnjacrr

Myaorp 6rroc$cpqe r,e6nu y3Bn MaAAanapno jauaruu qaHrbr
BapnHrn:lpa jaA o,rau r,lyxranrr(t NraA.aanop ae aa gcj[,Iqnp. Onaapa
xccHo6uorux:'rep ("6rro,roxtr Bitp,lr,lr.J1apa ja4 o,raH") a"jr"rp. Te6ulr
Y3RH Nrfl.qAenop xHruu xccHO6nOruK,'rop Aa r'.urxpo6uo;rbx[ r{eBpr,u-
Nrar'rap hcclr6r,rua rcjprr-yesr Nrarr,ranap orrroro'xar,lpMoKn"-,rr"-
paJrxalxt,rpnap.

c*Hrcrnx rvr:rn,or1ap rlrr.{KpoopraH}i3Mirop}rH ro'cuputto rapurbl
,aajairblrill,r 

_ne .qajaur,rrchr3 ojrM:ir.nl uxrr jcpe 6uryryprif. 4u1uro,._;,,r, j,'nrr 6uo,roxn .rcnprr,rrrreje ,,o* ,"rr" lra,pv3'.rr* Ir-rir"rr*
NtAA/ionop cbrpacbrHAa nccrrlcnAnsp (AAT, hcxcaxrropau, noJ[,lxrop_6u$cnrur ee 6.), cHHTcrnK nonhMcpnop, corhu_axrr.rB MaAAonop,a3orny y:eu 6np,ralurlroJrop aa*rrarp. Onne,raap 6y 6npaeurme,re_
plrH r{oxv 6noaoxnnapua,ranuajaH hCCa6 C4lrnr.rp,.r,. JIax[H haaup4a6yryu cur{TCTTK M.!.{e;'rop}rH Mr,rKpoopraHr.r3MJ,rop Bac,Tocr{na n,p_qil.iraHlrrilcrilr{r,rH MyrlryKyu,ryjy au.rxilp crtHnMr,ru.AHp. Ey MaAAo/ropHH
naprrail{FrMqCurrAa rraha rrox,rur,pirK CA€H rlrrrKpoopraHI{3Mn?pa
P.s e u r l ont o n a s, M 1: c o b 6l c. l c r iLt t n, A c'h r o m o b ctc l e r, ;: kt; ; i ri r i)'i u*,Acrontlnos rrlrHcr,ru 6axrcpuja,rap apacbrHAa pacT xaJ,rlrHlrp.Carhn-arruB Nrit,qAoJrap j.rjyry n ioa"r"p se ja aerepxeHrnapr{Hrepxrr6llHa AaxlrJr ?n{lH cuHrcr}rK Nra,qAorepAup. Oruapnu aorlrlrrtrlrphr 6c,re (0,2-0 ,4 ur/il .1ri,, *or,i*a;rMa3 AaA Bo uj neplrp,cv hosse"repnHA. rloxnv, KenyK onroJ'ro KOTrrpIvroKJ,ro cyAa oKcr,XeHDcxurrlrHll no3-vp xlr, 6v Aa opitAilKr,r qaHnr,tJ,Iapa rrren$lt te,cupKecraprlp.
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haaupqa cyjy cerhu-aKTr,rB MaAAanopAaH TaMr,r3JroMoK y.ryH

$eaa arur,qeH KeHHur ucru$aqe equJrr.rp. Ey r'aa44anepu Pseudo-
monas aeruginosa, Setatia marciscens, E. coli, Aerobacter
aerogenes se 6. retlrrls r"rurpo6 Kynrypanapu napuaaajrilpJrap.

9etrrH napqanaHaH crrHTernK MaAAanoplrH axcepujjaru apoMa-
rnx hornaau o.ny6 nepu$epnx Mera6onu3M joaaapuHl,rH Myxro-
.nuQaujuxe xepe 6up-6ripr{HAaH cequrup. Apouarnr hearennu
uapqanaHMacbrn.uaH oMoJraxoJroH aau$arnr ygBrr (cupre, ry3y-
ryJlarbr, nrlpoy3yM sa 6.) rypuryJrap yMyMH r'ro'ayu jorua Kpe6c
cllK;rr,rno Aaxxn oay6 MapKe3r.r uera6oaugue r*.re'pya mnbrpJrap
(ruexu.n 30).
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IIIeru.n 30. Apor*rarrrr ho,rroau clrHrerltK MaAAonap
rtrera6oaugpllru]tH yMyM[r cxeM,l.
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K YHem EHEPXAC WHtiYl I4CTpi@AAO
OJIYHMA EIIOTEXHOJIOKI,iJACbi

I4nxuuraS 
"rr1T^_feplr.r Anpona enKorroplrHAe ucrusaqeoJryHaH eHepxr.rHr.rH 70o/"_u, JanonNjaaa uca g0/o_" ,nrr. ,a$ro",aJIbIHbIp. I4crntmx eHepKernKacurni Aar.rp rtlo,iivi"rar,lap xecropr,rpKLI, ocac eHepxE rrraH6ejlr o,rau aedtr Bo n;t3 J,_pitr.:iapr,r TaApHr.raHTYKAHMAKAAAzp.. EyH4 Kepa AA eJrM raprrrblci,ri{riiur leun xirurnra,rBa exepxu r'reu6eju auKapa rrbrxapbuMac, .rpo6aerru i"jy"rry*oyp.Euepxn Bo xaMMar rueH6elu 

"""" ryxexr,.iajeu 6nonoxucucreMnop 6ejyx aher*rujjer xec6 eAr{p,rop. Eere 6iocr.r"rr"p"
fl:.,..1^"-6"f ;f-ynaru eHepxlrclrHr.ru xurnrjerH cHCilxujo u.urp",
olrTKr,rJrop na Qorotporf ulrxpoopraHH3rtrJ,rop ail )r$t4p.

Kyneur eHepxuor ehurjaru uox 6ejyx4yp.Jep rlypocrr cerhnna
hep tr,r 5.1020 KKaJr xyHaru cHepxflcr.{ Ayuryp. Ey ayHja r,l.rrjacnlr4a
$aj,qaabr ra3brHT[,r janauar.napr,*r4an urrr* eHepxu,qo' 10000
4eSe uoxqyp.

Kyuaru eHepxucr.rHr.rx Jep yaaplrna AyuraH huccecuHqon coMopa_ru ncru$aqo erMoK yuyu ueheHr cerh reae6 o,rynyp. By uerce4ae
yMyMr,r cahecu2 107 xn2 oaax cahpanap, 6ejyx caheja MarrrK AoHr.{3Bo oKeaH _cehraepnn4aH ucrnsa2ie erMoK na3brMAl,rp. Kyneu,
eHepxucr{ 6on oaan Hexy64a KyHorx ruyacr,r *.ra hep iyn 9'caar
r{ubrrJraHMa heca6uHa H;-r;:to fusp clr2 cahe 24A xxivt eHepxu Bepr{p,

Kyxeur eHepxr{cr.rHu eJreKTp}rK eHep)KrrcuHo xycycn rpnsr.rxu
ryprynap - KyHaru 6arapeja,rapbr BacrrroclrJ'ra q corrpMoK M yMKyHAyp.
Lrasup4a xyHoru 6a.rapejarrapL,rHAaH $asala riocr{r{K *rrrr"prn
eJIeKTpI'rK eHepxlrcH r,rr'ro ro'Ml{H cAi4J,-rl'locHHre ractr,rsaAo onynyp.

Enrxu.nep 03 6r.roxyraeaapuurr olroJra Kol.npMoK MorcaArrns
KyHeru eHepxncHHAoH arox acaHjrbrr.rrA ncurclaga eAlrpnop. Enoxyr_
noAaH uyxrean$ caharopAo, o rrlM;.roAoH eHepKcrr,rKaAa ucrr,r$a4e
oJryHMacbr KeHr,rur flepcneKTHRo rr{aJrlrKAHp, r$(_}co"[aH, haaupqa
AuepuxaAa ncrlr$aAe oJryHaH uJ,:rr,'rlrK cHep)KrrHr4ri 2rlo-r.r rrrnxpo6u-
oJroxl,r ycynnaDJra 6nrxu 6uoxyr.lacuH,qaH a,Trrrji,r!1.

(DECHJI XX

KYHEUI EHEP)I(HCHHI4H (DOTO{I,IHTE'';,{K
CHCTEMNEP BACi{TECHNE qEBPi4.IIL{ACH

OorocnHreg saMaHbr KyHoru eHcpxlrcHlrrlr rpauc$opr,raclrja
oJIyHMacbrHbrH ruoaexynjap MexaHH3MrrH r.{H TaArllru! Kec,ropMr.r[ll]rp
KH'. eHepxl'rHr{H r[oro_cnuteurr .IeBpHJ'IMACHH]1H rio3apl{ OMC?rlrr1.5%-a 6apa6ep4lrp. By qo_x 6ojyr paroM,qnp, rraKHH ocnr{HAa
$orocnurcs [pocecrr rrox a3 Srjao urn KcA]rp, 

^loco;.roHi 
axu
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6nrxrurepqe QorocuHresrx $ajganu Hrrr sMcaJlbr 0,1-0"37, rawknn
eAlrp.

(Dorocuxregnn 6ere aer,r$ KeTMocr{HlrH ca6e6r.r uyxrelu$
Snsnxn aMl{nnepr.rH: xap6ox ra3br, Mr{Hepan eneMeHrJrop rarhrJrbr-

. rbrHrlx, lyry6m Be reMreparypyH 4ejnruuacu4up. Jla6oparopuja
urepaurrrHAo $orocnnreriaK MnKpoopraHrr3MJrap (r,raceaan Chlorel-
/a) yrryn orruMaJr ruopanr japarqrrrqa $orocunreauH Qajaarru uru
oMcaJrE[ l8%-e qarr{p. Kyneur firrrbrrbrHbrH unrencruuju qox
onlyrAa Sorocunresun $aj4a.nuauru aruarbr Ayuryp,,qeMoJrH,
Sorocunres rpocecr{HAo onyn uya'n 6up huccecu cepS onyHyp.
Jyxcex [HTeHc[rBJrn urubrr uyacuuqa (torocnHre3uH ceuepelujlrxn
uxu joaaa aprupMar oJrap:

l. OorocnxrgruK "aHrennaaapnrn" (re6y.negr{ru.uroprH) eluyaa-
pllHu rgxglrM erMoKJro. Eyna xen uyhen,qnc;ruju ne ce;rexcuja
Merogapn r{Jro xyHoru }rrubrrbr ce.[rrHu 6ejyx cerrrepe r,rno yAaH

seaa cucrewroprffi japa,quarrracb{ rure HaHJr onMar onap.
. 2. Elexrpon-nemr.rjjar npoceuropr,rHr{H cyp'aruur aprbrpMarna.

Meceren: TeMrrepaTypy aprbrpAbrrAa jyxcax r{HreHcr{BJrH rrrubrr
tuopalrruHAe $orocnureeuu SajAaanrar,rru aprHp. Ey MorroAJro
repruoQua MuKpoopraHn3MnaprrH ncru@a4e onyHMachr 6ejyx aha-
uujju rec6 equp.

OOTOC}THTE3 NPOCEC}IHAO EMOJIEKEJIAH
B}IOKYTJIEHHH JAHAI.IAT BO MYXTEJI}IO Y3BI,I

E}IPJIEUIMEJIEPE qEBPI,INMECU

(DorocuHres rrpocecu cajecunqe 6urxn.nep oMoJra Korr.rpAuKnapn
6uoryrrreqe xyueru eHepxucltHr,r xur"rjenu eHepxu uroKrruHAo
ronnajn6 cavraja 6urruplep. Euoxyr.ne ne ja oHyH ajpu-ajpu
KoM[oHeHTJrep[IHr{ (uolucaxapuAJrop, JrurHrlrH, [eKTr{H, jaraap re
c.-nu) [apqanaMarna roruraHaH eHepxrrAoH ucru$a4e eTMeK
MYMKYHAYP.

Eutxu 6uoxyrlecunqen MuKpoopraHH3MJroplrH xenejn HJro
r'lyxreauQ Salqa;ru uehcya;rapnu (sy.nal, y3Br{ rypuynap,
c[]Iprnep, BnraMrrHJrop no c.-nlrn) aJrbrHMacbr KyHoru eHepxucr{HAoH
uctnSage oJryuMacbrHnx qonaju joryqyp.

Oorocnsretm 6axreplrjaaap racnrecrne huqpoxeHr{H Bo Mr{K-
pocKo[uK jocyxaap4an rrJrKr/rH 3ynanu 6uoxyraenuH arbrHMacbr r{co
xyHsru eHepx[clrxAox 6u.rasacure ucrusaAo erMoK. AeMoKAr,rp.

Euoraerrn aJrbrHMacbr

Myxre;rn$ aepo6 ne anaepo6 Mr.rKpoopraHrrcMnop 6uoryue
KoMrIoHeHTJropruu ca,qe 6rpaerrrMoJropo: y'{y,{y jar rypruylapu,
MeraHoJI, eTaHoJr, y3Brr rypruyrip, hr.l.qpoxex, rap6on ra3br Bo
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c.-je reAap raprrarajbrpnap. CaAe MaAraJrap uco MeraHoKeH (MeraH
rbrqrbrpMachr oMaJrsKortrpaa Methanobacterium suboxidans, M.
f or mici ttm, M e thano s ar ci na b arkerl) uraxpoopraHr{3r{Jrap Bacuro-
cr,rJro MeraH ra3brHa (6prorasa) r{eBpr,uuprep (6ax: Qacua l4).

4Hz+ CO2 * CHI+ 2HzO

3Hz+ CO * CHa + HzO

4HCOOH* CH+ + 3COz + ZHzO
rapblrura rypruycy

4CH:OH - 3CH++ COz+ZHzO
MeTHJT ClHpTr.r

CHg-COOH * CH++ COz
cHpKa rypDJyc),

Eaxrepujanap ucru$a4a oJryHaH cy6crpar4axu rap6onyH uox
raxr 90-95%-Hpr MeraHa, S-l0o/o-un uce 6noxyr,raje cep$ eAr{pnap.
ENoraaAa MeraHbrH Bo COz-Hun Mr,rrAapbr ncrlr$age onyHaH
cy6crparrrn (xaruruanuH) repru6rlnAoH acbrJrr,r onapar 4ejnrunp.

MeraHanr rbrqrbrpMa uyxra.nu@ haqrtlar $epr'renrjop.nap re ja
MeraHoTeHKnopAa hejara Ker{upxnup. Meso$ua Mr.rKpoopraHr,r3M-

nopAo rbrurhrpMa 30 - 4OoC-Aa, repuo$unnopJro r,rca 50 - 55oC- ga
aflapblJrbrp. (DorOCr.rHree rr.rehcyaaaplrnun MeTaHJrbr rbrrrrbrpMacbr
exo.noxuja, op3ar Bo eHepxeTr.rKa upo6,rertr,repuuun healu.naa 6ejyx
por ojuajup

Srnorierrn cenaje r"rurjacuruqa aJrr,rHMacbrHAa ocac *o"rr, #r,
r'ryxrenu$ 6r.rrxr.r MoHruaj'rrl y3By TypuvnapAaH r{crrr$aqa oJryHyp.
150.000 neSep eha.nucu oaau urahepr,rH y3By ryJ,rrraHrbrJrapbrHAaH

2 uln u3 6uoras aJrMar onap. Be,re raanu lru3-4eH 1,6 *r,
eJIeKTpr,IK eHepxr4cr4 aJrrrlHbrp. Ey re4ep eHepxH aJrbrHMacr,rH,Ea 1,3
Kr Ma3yr jan4r,rpullranr,rAbrp.

Yssu ryJrnaHTbrnapAaH 6uonas aJrbrHMacbr ycyny r"rrr qese
HHxuarepe4e hejara KeqHpunMHrrAHp, By ycyJrJra 6norasrru
aJrbrHMacbr rexno;roxujacr,rHAaH AEIII, A.nuauuja, hunqncraH ne
9uH4e 6ejyx r'ryra$rperr,rjjer,re ncrn$a4e eAnr:l,p. glrsAe $eaaujjer
KecropaH 7 uunjoH KHrrrrK he,.rMrB MeraHoreHKnap zcrnsaqa
onyHaH yruylrlrr cireKTpIK eHepxHcr{Hrn 3jlo_uu Bepup.
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hn4poxeHr4H aJrbrHMacbr Be cyjyH 6noSorolnsu
Mnxpoopraxu3Mnap repe$nngex huqpoxeuuu MaHuMcsHilrMacu

Bo erordo Aa oMano xoJrMec[ qoxAaH r'ae'ayuAyp. hu4poxen
aJrbrHMacbr y.ryx 6axrepujaaap 6nxu MaHuoJ'rrI cy6crpauaprt
(xrauracra, ceJrJryJro3a, caAa ruaKopJrep Be c.) MoHuMcajnpaep (6ax:

Secnl 14).
lrrurnpnaa 3aMaHbr ruaKopAsKrr (rayxoaa) eHepxr{HHH 33%-u

hn4poxeH japanuacuna cep$ onyHyp, raraH hnccecx uco uera6o-
nr{3M [pocecuH,qo japaxan ysnr.r a;ru$arr.rK TypruynapAa ranbrp.

OorocnHrernx 6axrepuja,rapqa Sorocuures npocecu aaor Qux-
coonyHMa Ba MoneKynjap huqpoxenuH ajprutMachl rlpocecropu Hrs
chrx onaroAapAbrp (ruexua 3l).

Ee'an 6axreplrjaaap4a, MocoJroH, Rhod op s e ttd om on as r ub r u m-
Aa hHApoxeHAoH MoJreKyajap asotyH MaHI{McoHrrJIMacI{ [pocecl4HAo
aKcerrrop Kr{Mr,r rrcrrr$aAe eAu.nup. By 6arrepujaaap SorocuHres
npocecr{HAo H2 euele KarHpapaK e3.IIopHHH aKce[Topna ro'MI,IH
eAr,rpnop.

Oorocunreg 3aMaHbr eneKTpoH-Hernnjjar 3oHqr,(pHHAoKr{ eHep-
xerr,rK eneKrpoHJrap hnqpoxeu eneKrpoAy casujjacraugo oJrMaura
FIp -nuu oMoJro KoJrMocH yrryH repMoArrHaMrK rrropanr japa4upaap.
Texnoaoxu Bo noreHcuan eHepxlr nerrejr.r-naaopr4HAeH 6y rtaerce,qna

uuxpo6uoaoxlr crrcreMnopAeH ncrr$a4a onyHMacbr Aaha 6ejyx
HMKaHnap Bep[p. Ey, unxpopraHu3Mnopun jyxcax 6ejyr'le cyp'eru-
Ho MaJrrrK onManapbr uae 6arau4up.

e-
ctiT0.rpor{

tAoH2 . H+

NAO
NH.

Ha

lllexrn 31. (rorocrurres uc hu;IpoxLlrlrr cr\tcro KonMCcu
npocecncpH apacbtrrllA oJrAr€.
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(Dorocltrrerl,rK Mr,rKpoopraHlr3Mnop BacrrrocnJra cyjyn 6uo@oro-
Jfirgt4 rrlyxraan$ HeB M[KpoopraHrr3Mnopr,rH HtrrT[paKbr lrJro 2
uaphe.neqe KeAHp:

HzO + CO2 * (CHzO)n + Oz (I) Sorocuurerr.rx Mepheae

(cHzO)n + H2O * 2Hz+ COz (II) anaepo6 ruepheaa

Eupunvu r'repha.re Sorocznrerux 6axrepujaaap (oe ja xoj-
jarurr.lt jocyruap), HKrlHqE rtaephaae nce hugpoxeH oMoJroxerrrpoH
aHaepo6 6axrepujanap Bacr{rocurre (Closteredium sa c.) aflapbr-
Jrbrp.

flpoceo.tr Maparnbr Ba ycryH qohsrtl oHAaH u6apergup ru,
6ypana 6axrepnja-rrapun xeuajr,rne KyHsrrr eHepxncr,rHAaH 6u,ranacu-
te ucrHS44o onyHyp, COz nca rararH cxeM y3po AeBp eAEp.

,[[eua.nu, HKtrHr.rH nepheleqe oMeroxeJreH CO2 6r.rpuHuIl r'lepheae4a
jenuqen MoHHMcoHnJprp. Ey.raherAaH hr.r4poxeHuH 6zocunregn
MeTaHbrH 6llocuntesun4en Sapraenup.

Cyjy*, 6r.ro$oroauefi upocecr.rHrr uen$lr qeheru 6uoSoro.nraa
yvyn 6ojyx cerhe rla.nux cy heosenopnrr{H tene6 onynMacblAbrp.
EnepxunuH 6y ycy,rrra aJrbrHMacbr heae,rux rexHoJloxu haa.rrltru
rana 6uauaco Ao, 6ejyx nepcneKTr.rBo ManlrKAr.rp.

Cuuprrep Be yBBH TypuryJlapblH aJIbIHMacbI

MuxpooprarurgM.rrgpr{H xer'rejr,r uJro clrpKo, cyA, aJrMa, jar ne
6aura ygBlr rypurynapbrH, erarroJr, MeraHoJI, aceroH, rJIHcepuH,
rrgolponau, 6yraxoa KrdMr{ 6up Bo uoxaroMJly cnuprnoplrH
aJrbrHMacbr 13 ra l4-.ry Secua.nep,qe erpaSau BepnnMrrruArp. Ey
uehcyaaapuu 6urxn Kyrrrocu es 6urxu MeHruoJrr{ ryirnaHTbrnapAaH
aJrbrHMacbr Myacrp AeBpAo oH coMopanlr ycyn caju.nup.

Cnlrpraepnn Bo y3Br.r rypruynapbrH aJrbrHMa 6uorexHo.noxnja-
cbrHbr aluarbrAaKbr YMyMr4 cxeMJro xecTapMaK oJra

uypexxe6
6nonoluuep
(no.nucaxapuq,rap)

6noloxrr

tpaHcSopr-raor ia

<fepneurarnn

hrrqpolrrs

Etanoa4an 6exgurue rapblrubrr ha,rAa anrouo6n,r jauaur,lrrr
rurun ncul$aAo onyHMacu 1943-uy lr,r4a Eojyx Berex ruyhapu6ecu
AsBpYHAeH' ue'ayru4yp. Myacr,rp AeRpAo perftia'r anbrtraH 6eHgHHr.rH
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a

qaTHUIMaMa3JrHrbr HJrA Onar€Aap onapar craHoJla jauilrlar xi.rrril
6ejyx eher-aujjat nepnaup. EHp qox lep6 enKanaplrH;re rapxrr6uuqe
80% 6exgr,tH. 20% eraHon oJraH "rA3oxoJr" aAJ'rbr jauauar4ax KcHr{ru
umu@ana e\lanvp. Arrrepnxaaa 6y Morco.rlJra rc'rrr@a.aa oyrrvntH
eraHony 6yr,qa, Epa.nlraujaAa ruoKap rarrrbrurrrl sa 6arura Sirrxu
TyJInaHTbrJrapbrHAaH anbrprap. Pycnjaaa rrca crilHo,[ TaxbrJ'r 6utxn-
nopl{ Bo cynor4T TopracbrHAaH tr'il,rHl,rp (6ax: $ecN,r l4),

HrxnH 6uoxyr.neHr,rH Mr,rKpo6r4oJroxtr
YCyJrna aJrbrHMacbr

Eurxu MoHrrroJrn cy6c'rparaapaax uvrxpo6uonoxn ycyrna 3yra-
au jeru uehcynyxyx aJrblHMacbr harruHAa arpa$aor ue'.nyraar cfiacua
4-.qe reprar'alrrualrp.

KyHeur eHepxncrrn,ueu 6t,rrrasacfl To d)acunacus ucrn{ra4a crMoK-
JIo HJIKEH 3ynanu 6lroxyr,reHlrH aJrrilHMacbr yrryH Mr,rKpocKonuK
jocyruap rer6ur e\uJtrup. Ev r'luxpoopraHn3Mnap a.nu 6ltxr,rapAox
aluafbrAaKbr tcrlHnlK;'rapr4Ho xopa $epr,raHnp.nep:

l) uuxpocxonrx jocyH.nap jyxcax 6lrocuurcrnx ruahcy,rqapnh{ra
ManEKAHpnap;

2) oHnapbl 6evapr'lex y,{yH japapcr,ra ropnar caherepuuao6
rrcrr$aqe erMoK onap;

3) ulrxpocxonnx jocynaapl,rir 6rroxyrJ'rocrrHAa 3yr;tJn,rH rlrrrrjtirpl)r
a,rn 6ntxuepe nnc6araH ! 0- 100 qaOo rlox.q,vp;

4) r.aoaexy;rjap a3or (ruxcecAex cnaxo6arrcp.nep harr xyuour
eHepxHcHHH, heu 40 arruroc(lep a3oryHy Sajaa.nl,r r"rehcy,r,lrpit
IIEBUPHP.

CyH'r.r KenMaqonopAo ruHKpocKorr[rK jocyxnapu 6euepr,rox,re
u.n4e hap hexrapAau 32 roH 6uoxyr',ra alxbrpr:lp. Er,roxyr,roae rrox.rry
MHrAapAa 3YnaJrnap, Bl4T:lMIrHilop, itMfiH 'rVpulinapbr tso AtrKop
$uauoaoxu aKTHB M;t,uAanep oJr.ryly yrryH oHAItH rujr,,to'rnn jcr,r
uehcyay xnuu ucru$aA6 eArlprep (6ax: $ec.4). By 6uorcxHoJloxlr
ycynyH uaruurrr,rajax qahern 6ejyx cerh rela6 eruacr4Al.tp.

Muxpocxonux jocyn.nap4au 6noxyuo aJrMar yqyH oHnapr,r cyH'u
honyalapqaH 6arura AaHH3 Bo oKeaHblH cahlrla jaxr,rn cahe,roplrHr{o
qe 6e,.repupaep.

.fleHua Bo oKeaH cynapr,rHAa xeqeu dtoroclrHTc3 npocccfi 3ilMalHbr
oMoJroKgJroH 6uoryr,reAex ae caMaparH lrcrnrpaae crMoK onap.
Myejjen eAHnMI{rxAr.{p KH, AaHr,r3 Bo oKeaH cvJrapHHblH I rr,l
Aepun.nujuH4a Snron.naHKroH y.ryH re,re6 olvuak Nrl,rHepan MaAAo-
nepe jyxcex rsThtJrrrl'flo racaay$ crrnnp. Ecaa c-v $uronlaxrrou
Be erorto Ao Mr.{KpocKonr.rx jocvH.qitp yrtyH hit:r,rp nn4a nyhurulup.
Awrepuxaqa oKeaH cynapr,rHr,r l- 1,6 xrrr,{apnHn}rK.iIsH xycvcir Fvpc-v
Hro trHxapMarJra HnAa hep I ha oxearr carhuu4eH 27,8 roH 3\,raJ.ut
6uoryrle aJrbrHblp.
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oecun xxl

KEHETTTK MYheHAlrcJIrrK Be oHvH acAc
AHJIAJbIIIIJIAPbI

KEHETTIK MYhEHAIICJI}IJHH JAPAHMACbI

Kenetur uyhenAuc.nux rtroaexyajap xeHerflKanux jeHu cahecu
oly6 $ea;r xeHerrK crpyKTyprapun (pexou6uuat IHT uolexy-
.nynyn) in vitro ruepl,rrAs aJTlrHMacHHH (rypamaspx.lluacssx)
ejpeHup. Orryn Sopua.narouacH, hep ueiaex oBBoJI, xclrerl{K
exeruo.noxuja Bo HyKJrelH Typuynapu 6uo.noxujacuxuH jyxcex
unxuroaQu cajecmrAa 6am nepururrArrp. Kexetzx uyhenqrc.rrjuH
unxurua$ TapnxtrErr ruogm onapar yv uepheaeje 6e.nuex oaap.

Enpxnun uephe.re pexou6nnar ,[HT uo.nexynyrryH in vitro
rspal{TAe aJTHHMacHHEH cy6yt uryr{Macu ruro 6arnuqbrp. Ey
uephele4e uyxtear$ rura3MuAnop, flr.azulr.4 ne Sauap4ax n6aper
hn6pr4;repun anHrrMacH ejpsxrurrrorqlup. Be;re hn6pnqrepo 6amra
co3Jro BeKTop MoteKyJurapri ge 4ejrurnp. Erpnnvn uephe.retre
xeHerrlx uyhexquornjrrH arrrarHAaKu MoceJroJrepu he.na onyHMyrtr-
Ayp:

l) nryxrear.r@ non 6axrepnjaaapnn IHT ruoneKyJUrapHHAaH
ucru$aAe eAepoK pexou6uxar MoneKyn japa4urrlacu;

2) pexor'r6unar MoneKyayn hejar ra6u;rujjernHo MaJrr{K onMacbr;
3) pexou6uxar MoJreKynyH cra6ua;ruju;
4) onyn hyrrejpe AaxIrJIrIHAo Sea.rrujjer Kocrape 6nauecu.
I'Ixnxrru uephelaqe rpoKapr{or opraHu3wraDnH (6axrepajata-

pHT) xpoMocoM xeilroplr Bo MyxreJrn$ naasruu4 flHT-aaprlnnn
hu6pr4;lelur"rgc,' H,rro jenu pexorvr6nsar MoJreKyJrnapbrH anHrIMacH
cygyr eArJrMnrrrArrp. Ejnu 3aMaHna 6y MoneKyJurapun hejar
ra6uanjjeturre Manur( onManapH re cra6uaaujn ejpaHuaMrrrrlrp.
_-_Yvynvy uephenege eyKaprror Bo eroqo .qo anrr opraHr.r3Mnopun
AHT-aepunao{rr Keruropna BeKrop MoreKynnaprr., 6rpr"trrAup.
uexae' jeau pexou6urar .[,HT anbrHMacH cy6y, eAEJrMHrrr Ba

]S53nuor hy_u_ejpeae IHT r"ro;rexynyHyH rpaHcKprrrcrja o.nyxrrracu(AHT Bo PHT cnnregu) Aa *"creprrrrnqxp. .lia*o, AHtrpaxc.njacxjacu (uera6oa,rr{H c,Hresr) uce ejpenuauerrrrn* 
"u]rrf4x. Ona xepo Ao xererrrK r.ryhen4ncaujnri- conparu, xnxmnaQ

4enpy hejnarr Keruroprnux 6axrepuja hyuejpecr{HAo KnouJrarrulrar
pHJrMacH Bo eKcnpeccujacu ule 6ararrqup.

"^_:j:^ 
30 u.n My.qAorlrH.qo uoaexyaiaj 6noaoxuja, xeilernxaloorarrhr(a, nupycoloxuja, 6uoxuuja cahecnn4a 

-era, 
eAIUraHHau.rrujjoraep cajecuu4e KeHeruK ,yhex4rcruK qox 6ojyx cyi-errennrnua@ erueje 6a,raaurrr,,Anp. Ey ."6"6r"" o" o":iir- 

"r'i"ruuO
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Mophononopu 6np-6upuHAoH Baxr e'ru6apu rJIo qox az $-2 wi
Qepraenup.

1972-'an lrae Eepr oMaKraIIrJIapEr uJIo 6rpluxqe I 6axrepuo@ar
(nupyc) AHT $paruenru Bo E. coli 6arrepnjacn [HT-xtltt
raJraKTo3a onepoHyHAan u6apar lr,rx 6uoloxu Seaa pexouu6unar

.II,HT uo;rexynyHy aJIMbItrrAbIp. Ey rapux KeHerHK r*lyhaH,qucrrujun

japaurtaa rapuxu xurrlu rejAe 3.16111146tttrAblp'

KEHET}IK MYhEHA}ICJII,IK METOAJIAPbI

Moaexyajap cerujjeqe oJIaH KeHerHK t*lyhen,qnonrK oMo-

.nujjaraapnurrH anapbIJIMacbIHAa acacaH HKI{ Tun $epr*lentqeu
ucruSaqe eAHnHp:

1) AHT MoneKynyHy rr,ryejjau nahujjetnep4eu napua'najaH

eHAoHyKJrea3a Bo ja pectpuxrasa sa 2) II,HT $parMeHrJlopuHlr
6up.neurqupau (ruxau) rv3ata Sepruenr.napn.

Bynaapqan 6arura xeH uyheHquc-nujuxqa r'ryxra;ruQ HyKnea3a-

nap, oKc-TpaHcKpunra3a, .II,HT-nolIrMepa3a, TepMr{HaJI (yu) nyxae-
orr.lAr.rnrpaHc$epaaa.napAaH Aa ucrn$aAe eAl{nrp. Keu ruyhexgnc-
aujuu4e ucrusa4e oJIyHaH Sepuenraep HeB cnecn$uxaujrure
MaJIITIK oJIMaAbrrbI YtrYH MYxrear$ uexue-nu AHT $parrtlenue-
plrHAoH IrcToHIrJIsH apAr,IrdbIJIJIbIr a AHT MoneKyny aJIMar MYMKYH-

Ayp. .[[,er're.nu, xeHerl/tK ruyhex,quc.rttlK Ycyny ]IJIo ]lcroHHJIoH

HeBnapapacbl rrapna3laluMa aIIapMar ruyr'axyH4yp. Ey YCyilIa
HoHHKT{ 6up-6upuna jaxuH, herra rexauyaue ,qaha y3ar opraH[3M-
rep (6axrepuja na hejnan.nap) apacblHAa Aa qapna3nalllMa arapMar
MYMKYHAYP.

Eererrnxao, xeHeruK r'ryheHqr,rcanK YcyJIy rrne HeBnopapacrr
qapna3naruMaHbrH MyMKyHnyjy 6up 4aha uc6ar egul.qn.

Kenernx uyhau4ncalrK ytryH 6ejyr ehaurajjer xec6 eAoH

rrroprnapAeH 6upunuucu HyKJIeI{H rypruynapblnus (AHT se PHT)
xumjeru rypynyuy, n.nx nen6aAe, .(HT MoneKyJIyHAa HyKneorI{A-
nop apAhrqbrJrJrbrrbrHbrH ejpenuauacu4llp. Kexetlm rtlyhergucanr
y.ryH uyhyrtl eher'lujjete MaJII{K I{KHHqrr Iuepr rcuujeru Be

SepuenraruB cHHTe3 joay nna Ae3oKclrrroJrr,rHyKneorulnoplrH aJIHH-
MacHHa ocacnaHb{p. Keu;repnn xurtrjenu CHHTe3I,IH}IH ocacuHbil
Ar'repnxaqa jaurajan huHA aJruM Kopana rojr"ryru4yp. O, 207
HyKneorr{AAen u6apar Ae3oKcHrroJrrrHyKJreorHAH-PHT-qe jep.rreuren
TItpo3HH KeHuHr,r cblHar ruyruecuHAo Qn vitro\ cr,rHTe3 erMuIIIAHp.

KeHeurx nyheHquc^nlrx euear,rjjarbrHnH ecac o6jexr.nepu,(HT
Sparr'leuraepr{Aup. Ox.rrap c[yHxcnonal lrpcnjjar nahnAu orran KeH
ne ja xeulepAoH TorrrKHJ'r o/ryHMyrxnap.

hep 6rrp KeHerr{K crpyKryp (xpouocou, Hna3MHA Be ja
6axtepuoSar) pen,ruxacnja nahu4uHu rorrrKr.ur eAHp Bo cep6ecr
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ju{l{16 Seaanjjer xecrapMeK (es oxurapuHu japaruar, r{oxa.rrMar,
tu-PHT clr'Teg erMoK, uera6o.nuragpr,rH c,HTe3r.rHlr ro'Mr,rs eruex)
xaccscr{Ho ManrrKr,p. cap6ecr peruruxaclrjaja ua.nux 6eae xenerux
crpyKrypnapa pennr{Konaap 4eju,nup.
_ Jexlr pexou6uHar MoneKynnapuH ryparuAbrpbrJrMacHHAa r{crr{_

Sa4e oayxa' xeHnopr @epruLnrarr,r, c,ries jo.rry uae 6,aaracrre
te6nu uen6e.nepqen ajnprrrar se M-pHT 

"*.r"4, Ae,oKclrnoJrr{_
HyKneoTlrA peuruKoH japaruaraa aJrMar MyMKyHAyp.

KeH, oe ja hep hancrr 6up noaunenruq (iyaar) a"rr*rnprr.ru
CI{HTe3IIHo .na3brM onaH apAbrrrhrJrJrHrAaH TOruKtrJr OIyHrrlyru IHT$paruenru [accr{B 

. 
uo,Jryrrrar ,qaurbljbrp Bo or^a- ,",ryMarbr

aKrlrBJroruAr{pnex, je,un xeHerHK crpyKrypyH hyuejpe4e Sialuj_jerrxu 6epna erMeK yuyu reae6 oay"i, cucreM onMyp. hyvejpeje
Aaxrur eAlrJrM,ru HcToHr{JroH uo,.rryuaru qaurrrjax jenlr AUf
Spanvrenur -@eaar.rjjar xecropMoK yuyn ja cep6ecr p."r"*u.riu
onyuMaJrbr, hyuejpa xpoMocoMy uae 6upaeurrvrear.r, ja-4a hyvejpe
XEHOMYHAAK'I PEIUII{KACUJA ANAPATUHbIH HA3APOTII AJIT'IHA AYUMO-nunlrp. Ona xepe Aa pennr{Kacuja na ,pa*rc*pr.rcuja curxal.rtipuuu
e3YHAo 4aurujaH Ae3oKcHronHHyKneorHA MoneKynyHyH japa4narraa_
crq- xeHeTux uyhanqucauK yqyH qox 3opypuArp. ne"rre'xeHerrrKctpyrryp BeKrop aAnaHbrp.

Kexrr axrusnourAupMaK Morco.qr{Jro oHy BeKTopna 6upaeruqlrpu6
pecunueHr hy_.rejpeje Aaxr{n eA}rpnop. Bexrop Be KeHAoH ryparuAbr_punMbrrrr ,[HT ruoneKynyHa pe*or6rra, MoneKyn aejuaup.I,Iax pexou6r,rHar MoJreKynrrap E. coli, Stapiyloiicrrri nur"u,KHMI'I NPOKAPI{OT MI{KPOOPTAHH3MNOP ECACbIHAA AJIbIHMbIIUAbIP.
coHpaaap eyKaprror hynejpe"rr, .(HT xerttr4oH rarrrKrrJr oJrry.Myrrr

llTiylrryr MoneKyn japi4uar"rruuAbrp. BynyH y"y^ rcii'i <r.cofi nyqeJpocr{HAoH alblxup) pecrpr,rKTa3a $eprr.reHrr.r BacurqcHJlo
eyKaprror AHT-nsH aJrbrHMurrr @panaenr (xeHi anraso 6.pr-""r,Bacrr€cruro PSCl0l BeKropyHa (pseutlomo.r, eu*r.prplol'.rur_
uu,qnne) TrrKr{JrMHru aa E. cori hyvejpecuHe AaxHJyr cAr{JrMr,ruArrp.

"-_-_l:"-1 
*rccenu opraHr{3M aJrbrHMacbrHbrH cou ruepheaecu peKoM_ouHar MoneKynyH 6axlepnja hyuejpecuH4o KnoHJraurAbrpbrnMachr BoexcnpeccujacbrAH-p (yse vr,rxapunr,racuAup) .

KeHeruK Itlyhexqucalx cahecllng" a.rupurrar, uax rrryne$ee_rnjjerau nru Eojep repegnu4e' .o"iro.rui"";#; ;#::
hyte jpe,rxae?oLu*o'pbrnMacbrAbrr.dffi :l#""XXT"'rTltTii
uejpecun4e cr{Hre3onyHgn 14 orl,rH iyp.ycyHAaH u6aper Kr{qHKrtorl,trrenrltA soHqlIpnll 6up.reruua4np.

^_- -Eeaeanrae, 
jyxapyaa*r, rej,q 

-e4uaen 
eJrMr{ xeur$lep Bo

llrapHrrlnap npcr.rjjer harruu,qa 
- 
oBBorrKr{ 6rr*rp.,rap4a ilr"iruO,AeHyrtr japar4u.
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PEKOMEHHAT T.HT MOJIEKYJIJIAPbIH TYPAIU.trbIPbIJIMACbI

l,Icrenules uen6eAex aJrbrHaH AHT $parrueuraepuxnr re ja
xenJroprrH in vitro uapal{TAo 6np.neuruecuxAsx anHHaH IIHT
MoneKynyaa pexou6unar MoneKyJr 4ejulup.

HctexrneH KeHeruK cr{grerr{.lropr{n hyuejpe xap[ynHgo Menogl-

ienry rypauuHpbrnMacH Be orurapbrH coHpaAan pecH[HeHT hyrej-
pajo Aaxrur eAHJrMocH KerreTr{K uyheu4ucaujrx uahujjemxu
rorrlKun equp. hyvejpeje qaxua onaH peKoM6nnar IHT uurexyny
pecrrrrnenTuH xeHeTr{K anaparuHbrx repxn6 huccecuna {eBpn;ropo(
oxa jexr 6noxnujeun ne Qreno.noxr xacceJrop Bepxp.

Hy$eoga

AIrc A AT-IjcAT [c ---1e - - Tt c r rl? m rrA cr---flur ilo^erlAe

t
I
I

t

Illl
0PAruernapr

jlnuurnttrut utl^AP

Irrspl"'' 
#H#;;' ffixHJ?;$'#offJ#',,'lr .*"",.

Kexernx r'ayhan4uc.nujux MancaAr{ eno pexou6unar AHT
MOneKyJUrapH japarrrrar4up Ktr, oHlrap pecHnueHT op[aRr{3Mo
HHcaHnap y,{yH Sailaau oJraH xacco BepcnHnap. Msce.lren:
rc6a6erAo ncrn$a4e onyrraH hoptron.nap, 3ynaJrnap, Sepuenuep
cr.rHTegeAeH, jeu ne ru,rAa MarEoAn 4aruujau 3ynanbr oMoJroxotrnpen,
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aTpao MyhHrrr 3ahopnr{ MaA.qan8p,uer{ roMr{3JrejoH opraH}r3MrepHH
japaauar'.racu.

Pexou6uuar MoJreKyJrna prJH a Jrr,rHMacrr arrre.nujjaru aruanilAaK br

uepheaelep4eH r,r6aperqxp:
l) lrcraHuaeu (axraprr.naH) xeH ra ja xen,rep4eH n6apar IHT

@parueHrruu.rH aJruHMacbr;
2) cep6ecr penanxacujaja r*laar.rx crpyKrvpnap ae ja nerr.op-

napHH a.rrbrHMacbr;
3) pexou6unar AHT MoneKynyHyH (hn6pnqun) in vitro

rrropar.rrAo rypa ruAbrpbrJrMa cH (a;rusua cn) ;
4) hx6pru MorreKynyH pecnueHr hy,rcjpeje Aaxrrn eAr.rnMacr;
5) uoaeryajap KnoHJraruAbrpMa Be ja cenexcnja;
6) ar'lnau@r.rxacuja (qoxaarlra).
Pexou6uaar .(HT r'roaerynyH rypauAbrpHnMacbr na ja iexaa-

plrH rnKHJrMacH aAH 6xorur,rjeau peaxcnja o;ry6 flHT-.nuraaa
$epueHruuuH urirrupaxbr r{Jro xe4rnp. Jluraga HopMan hyvejpaqe
penanxacuja 3aMaHH cr{HTe3oJryHax .[HT Sparr,reHr,reprnu 6up_
6upuna rHKeH $epr*reHr4up. KeHerux r"ryhaHqucnfl*4" ,a" Jrr,rra3a
racnrecuae .[HT Spanuenrnepunu Bo ja KeHJropr hyuejpe4en
KaHap in vitro rxapaurAs 6up.naurqr.lpupnap.

IHT @paflrleHTJreprrHr{H ne ja xeHaeprrH anbrHMacbr eHAoHyK_
.neasa SepueHTJropHHr.rH Hrrrrr{paKbr HJro KeAoH 6Hoxr.rr*rjenr,r peaxcr.rja
Mcr{rocuJre hejara Kerrtlpll.lrup. hyvejpeqexr{ eHAoHyKneasa $ei_MeHrn€pH Be ja pecrpr.rKra3aJrap .(HT-Hu cnecn$nr onapar 

"yejie"HahujjeJrepqaH napqanaMarra aAaraH 4 ne 6 ,yr ry*r"orrgr"p4",
"6rp"l _QlarMeHrJrop sMoJro Kerr.rpupnop. Hyx.neaaiaupr" I";.rnpn
r{Jro AHT 3oHr{upuHHH flapqaJraHMacbr Ay3 xarr y3pa Aejrn,nurnaltu ruoKHJrAa KeAHp, HerurroAa cap6ecr )r,{napa MaJTHK
Spanuenraep anbrHnp (ruexua 32).

Opap'renraop copfuT y,uap Bacnrocuno 6r.rp-6upnne januru_
AbrrJrapbr yrryH oHnapa "januurraHnu" y,uap 4ejnnup.
, Korrper orapar. 6rnp p"crpr*ro'rrrm oMoJrs xarup4lrjlr
Span'renraep ejxra "januurnan:rbr',' y,{napa MaJTHK o.nypaap. Eeae
$pa n'renraepn 6npn-6n pHHa rapb{ruqrpaur"aa KoM nJreMeHra p ( yjryH
l]-]ll- Vytanaa jep_aeruen HyKneorrrAnop apacbrHAa hrqpoxenpaoHrocr{ japanup. Yu:lap4a janr,rurramHru japr4an ,"h, 6y6nartAr{p. ll,aha coHpa hu4poxex pa6urecr.l .(Ht_,rlrraan O"p"a"_rrIHuH xeueju nae japaHaH KoBaJ'reHr pa6ura treca6uHa ir[*."_Iexup (tuxuanp).

MylJaau$ pecTpHKra3anapbrH sMoJro xarrrpAHKn€pu {panrleut.nopr.{H "jannurrauari" y,{napu 
.6up_6upnuaer, $ep"aarrup Fejpu-KoMrrJreMeHTap vqnapa NraJrrrK $parueHr.nepu 6upaeur4npr"* {i*ynnr{H*ep aAJraHaH Bacr,rrar{u epa*"reHrgeH ucru$nla 

"arrrp 
(uraxr.n33). Jlunxepnepu xurrrjeru .""r., ffi ,rr" anupnap.
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IHT $parr*leHrnspu 6np-6npnne rrlKunArKAoH conpa aJrHHaH
pexou6uuar IHT pecr.rnnenr hyuejpo AaxrrJlr{Ha xeutpuaup. Oxep
pexona6uxar .[HT MoneKyny pen.nuxacuja erMoK ra6ualrjjerltre
MaJruK qejuaca, Sealnjjercr,r3 raJrbrp Bo pecnr4eHr hyuejpe4axr.r
HyKneasanap repe$uHqaH naprraJraHbtp.

lyparu4upr,rJrMbrrrr AHT MoneKy,ryHyH hyuejpe4e Seaanjjer
KecropMocr{ yqyH o, pecn[eHTlrH KeHerHK aflaparbrHhrH tepxu6uHe
- xpoMocoMa 6upaaurapoK oHyH heca6usa penauxacujaja rue'pye
raJrMaJrbr, ja qa eay cep6ecr penalrxacuja onyHManHAHp.

fyparuqupnurax IHT MoneKyny penjrnKacuja xaccocuno MaJrr,rK
onMyp Bo qox naxr hyuejpe xpoMocoMy Hna 6upaeruuup. Oxa
xopo Aa HcroHlureH KeHr{ pe[nuxacuja xaccecrrHo uanux .(HT
yonejy_ly u.ne 6upneru4upn6 pecnnuexr hyuejpeje 4axra;r eAr{pnop.
Jal AHT $parr"renruHu ne ja xeHr,r o3yHa 6npaeurqupeo se cep6ei,
penauxacujaja rr,ra.nux ,[HT rrloaeKyny BeKrop aAnaHHp. Bextop
xuur- hejeaH Bupycnapbr, 6axteplro$ar,rap Bo [na3MHAHnopAoH
rnctn$aAe eAlrnlrp.

Bemop aurarbrAaKbr xacconopu AarrrbrManbrAbrp:

--
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l) MyojjeH pecrprdKra3aja rapruLr heccac o,ruaaugup. Ey
pecrpuKra3a Baclrracr.uro onyx tuyajjeH Hahnjjacu "KecrrJrr.rp" Ba opa
jal .[HT @parruenru ne ja xeH "rr{Kunfip";

2) ruryejjeH hyuejpe AaxrrJrlrHAa peunr.xaclrjaja rr,ra.nnx oJ'rMarrbr-
Abrp. Pecnnuenr hyuejpaaaru HyKnea3anapa raprrrbr AaBaMJrbr
oJrMaJrbr ra Saanujjer xecropo 6naueau;

3) pecunneHr hyuejpaje jenn SeHorlrn BepaH MapKep (HuuraH-
nbr) xeHo MaJTHK oJrMaJrbrAbrp, exc halqa hyuejpeqe peror"r6uHar
MoneKynyH Seaaujjerr,rurE rtryejjen erMsK Bo ryparuAbrpburMbrru
KeHgrIrK clrcreMo MaJTHK hyuejpeaepu cerrMoK MyMKyH onMyp.
Maprep KeH Kr{Mu aAareH anru6uorr.rxnapa rapurbr AaBaMJrbrJrbrr
xaccocu laurujan KeHAeH ucrrrSaqe eIlantup.

IHT SparueHTnspn Ba BeKTopJrap anbrHaHAaH coHpa oHJrapbr
6up-6upuxe 6npaeru4up4r.rx4e hn6prna .{HT MoneKyny japaunp
(urexu;r 34).

Berrop ,(HT-cu hyuejpeqen ajpuaqur4aH coHpa pecrpuKra3a
Bacr{rocr{Jro I'lyejjeH 6r.rp HahujjeAoH KocHnr.{p ra he.nranapu'[HT
MoreKyny xorrn Sopr*la aaup. Xerrr.r .(HT-ja Jtutasa $epuenru
BacurocuJro axrapuJraH KeH Ba ja xenaep oaan .(HT $panuenrn
rr{Kr{Jrrrp. Eyxqan erpy .(HT $paruexrr (xen) rexropaa ejxu
uyhurqe rapnruAb{pHnup Bo rrlyhure rurra3a $epr*leurn anaBa
eAHnup. Xorrn ,[HT r'ro;reKynyHa xeH TrrKr.rJrAr.rKAaH coHpa oHyH
yrdrapbilHbr jenuqeH JrHra3a Bacurocr.rJro 6up.narrrflr,rpuexle helrenapu
Fgw anHHbrp. EyHa hr.r6puA MoneKyn ,qejurr,rp. Hernueqe qoxry
hu6puq MoreKyJurap oMone KoJ,rp, JraKr,rH axrapbrnaH xen jaanr,ra
oHJrapAan 6upunge o;ryp.

Fru6puq MoneKyrJrapbrH HqepHcuHAeH axrapbrJraH KeH oJraH
MoJreKyny cerrMsK MyMKyH Aejr,uAr.rp. Oaa xepe Aa aJrbrHaH 6yr.y,
hu6pru MoJeKyrurap xeHerr.rK rpanc@opr"racuja joay HJro pecrrureHr
opraHuaM hyuejpeaepune (6axrepnja, xe6eaex,-6urxu 

"J 
p heiuau

hy,rejpe.nepune) xeuupulnp. AxrapbrJraH KeHr,r pecunlreHr hyuelpe_
nspAoH jaaHus '6upr.r qaurbrjbrp. Ey hyuejpeHu ceum6 ajurprar
MsrtoAr{no 

_ hyuejpe"rapu ceJreKrr.rB rHAa uyhurnxqe e*rpr"p.
Eaxrepuja hyuejpe;repu yqyH aAoroH anru6uorr,rxnu rr{Aa uyhlirrr-
qen umnSaAe eAurr{p. IHT $parr,reHm ejrur 3aMaHAa ,1116rorr*"
raprubr AaBaMJrbrJrHr xaccecH qaruujau KeHJTO nr.iluaruaxH6ca,
aHru6norxxJr, ceJreKTHn_ uyhurge ia.n,ns axraphrnaH xeHu 4aruujar;hyuejpurep 6nrup;rep. pexor,.r6r,urar AHT ruoaexynyHyH 6y' ycyanA
cerrurMec,H' KnoHnaru. Aupr*la 4ejuaup. fyparu4brp'nMbrrrr xeHETr,(

:1T1, ,yux hyvejpaHr,rH cerreKruB rHAa r"ryhirrnnqe 6r.rp neue
Aees rsKpap exu;u6 qoxarAhurMacbr aMuJruKaiuia a4aauni.

Mo.nexy.njap KnoHraruAbrpMa cucreMrr E,ioli 6axrJpniacn
rltMcaJrbrHAa vox rrryneS$erujjarae hejara Ker{r.rprrrMr.ilu4r.rp. ha_
3blpAa npoKapl'Io:napAaH o t'"""')rrs u bi ili s, ey*apro"aapaa" sr,,,-
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charomyces cerevisiae HeBnoprrHr{ 6y .raher4eu E. coli una 6zp
ctrpaja rojuar o.nap.

Bac" subtilis rejpn-naroxen aepo6 uopar.rrAa 6ntan ropnar
6arrepujacugHp. Onyx hyuejpe qurapn caAa rypynyrua ManHK
ony6 3ynannapbr hyuejpaqan xapnqo acaHJrbrura 6ypaxnp. Ey
6axrepujaaap Bacurecr{no ceHaje ehar"rujjerau $epueHtnep (a-
auvutaga, nporea3a ro c.) anHrrbrp. OHaapHu KeHerrrK cflcreMpt
heprepe$nra ejpeHu.nunru, hyvejpe.nepr.rHAa nna3MrAJlep ne Saraap
oJrAyry nayajjen eAHJrMHruAHp. Eeaelurr,a,'Bac. sttbtilis hyuejpe-
clrxne AHT MoneKynyHyH KJroHJrarrrAbrpbrJrMacbl npo6aeuu AeMoK
oJrap KH, henn o.rrynuyuJAyp xn, 6y ui o"la, 6notexnoaoxuja, o
qyMroAoH xeHerHK ruyheHqncauxqe ucrn$aqa errueje I{MKaH Bepnp.

hasupua r'raja xe6eaeju nporonnacrbrHa rpaHc$opruacuja oayH-
Mar xaccacuHg MaJTHK rura3Mr{Anap aJrbrHMbrruAbrp. Eene nJIa3MHA-

aep ruaja xe6eaeju hyrrejpecnxe jeHIa xaccaau pexou6nHat .(HT
MoneKyry AaxrrJr err"reje r.rMKaH Bepup. Ey ycynna [HcaH 4 -
nxrep$eponyHy crrHTe3eqan r'laja xe6a.naju hyuejpacu arblHMbuu-
AbIP.

Cos 3aManJrap hejnaH hyuejpacuH4e penauxacuja oryHaH
pexolr6uuar .{,HT rr.rurexynnapbr Ba oHJrapbrH pexom6unar ropaMo-
Jroprr aJrbrHMHruAbrp. Meuann hejnaH.rraprrx hyuejpeneprflAs AHT
MoneKynyHyH KJroHJraruAbrpuJrMacbr xeHnopr{H excnpeccujacbrHbrH
Torr3uM MexaHrrgM[r, hejnan BB [HcaH hyvejpeaapnHnu KeHgrr{K
arraparbrrr uerter{ox.ny 4ejunrnupruMocrruH ojpenr'reje HMKaH Bepr{p.

Pexou6unar .(,HT rtrolexyny ryparuAbrpbrnMacbrHbrH ecac Eepr-
nepuHAeH 6upn ye oHyH pecunr.renr hyuejpoAo ysyH MyAAor cradwt
rarMacHrrH To'MuH erMeKA[p. Ey rvreceaa Kerrerr{K rtruyhenqucaujnn
he.neaux talr hena onyHMaM[rru npo6leuu KEMrr raJrbrp.

Perou6nnar IHT r'roaeKynnapbr rencusarua 6upu-6npr.rnqen
ygar onaH HeBnoprrH KeHoMy ocacbrHAa aauHan jenu xeHerr{K
clrcreMnopAlrp. Ey uco e3 Hos6ocuxAe ;ra6oparopuja uoparrr{Hlo
florencuaJr 6noaoxu mh.nyraje MaJTHK opraHr,r3MJropnn japa4u;rr*la-
cH AeMeK,qnp. Baurra ce3no AecoK, KeHgrHK ruyheH4ucaujuH
6noaoxu cnnah japaqnurr*lacunqa lrcruSa,qe oJryHMa rehryxecu
ueiqara rrHxMurunrlp.

Oxa xepe Ao xenerrrK ruyhengucaur cahecnsAa anapbrJraH
roAmrarrapa uyejjen hyayqnap rojr*rar yuyn 1973-uy Hrge AEIII
arnuu npoS. Eepmn peh6epnnju alrrur4a xycycu eruu xorrruccuja
japaaualu. Kor*luccujanbrH r€papbr Hno auarbrAaxu revpy6elepnH
rroreucuan 6noroxu reh.nyxeje MaJlr,rK orAyry r"ryejjan eAuJrMulu;
ATIP:

1. antra6lrmrrKnopo raprrrH AaBaMJTH Ba roKcrrHJrop oMonoKo-
TnpoH rejpn-re6un 6arrcpuja HeBJropr{HnH japanrrracuna ce6e6 oaan

I{
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cep6ocr peEnr{Kacr,rjaja rrla.nux 6axrepua.n nna 3MrrAJrapI'rH japaqu.lt-
.Macbr;

2. onxoxen ae 6aura hejnan BHpycJIapbIHun .{HT $parr''rexr-
nopr{HrrH cep6acr penruxacuja onyHaH n.rla3MrrAJlape ne ja BHpyc

.ll,HT-cr.tre 6upaaru4nplrJlMocu ;

3. hejranaaprrn ,[HT $parr"reHtnepnnu 6axrepuaJr IUIa3MrIr Bo

nupyc-.(HT-cvt vra 6upaaurqr.rpl{JlMocu. Eere xn, hejraH MeHmoJI[

AHT oHKoKeH PHT-ja oxuap HyKJIeorL{AJIop apAbIqbIJUIbIrbIHa
ManrIKAHp.

Be'su lep6 eJIKoJIapE TaIIrKHJIarrapbIHbIH xeHerilK rnryheHquc-

JII{K cahecnnAa er'IMH-ToArHrar uIuJIoprIHH raAaraH eA[JIMocuHn
reae6 erueaaplr r{Jra onanaAap oJrapar eJIMH KoMuccnja 6eae repapa
xaJrAr{ xr,r, jexr.r pexornr6r,rnar [HT r"ro-rreKynnapblH japaqrynMacbl

rtlorrexynjap 6uo,roxnja Bo KeHerI{KaHbIH anapblllbl rony o.ny6,
6eurepnjjerr.r xoprroHK, BI,Ipyc xacraJII.rKJIopI.r Bo HpcI{ xocraJIHKJIo-
pr.rH MyaJrrrrdocrrH[rH he.naune jaxrrHnaurqrrpup.

PEKOMEI4HAT AHT MOJIEKYJIJIAPbIH EH3}IMOJIOKHJACbI

Perou6lrHar IHT r'roaeKyJrJrapblH rypaIuAbrpbIJIMacLIHAa HIu-
rr{paK eqen $epr'reHTnop 6eru rpyna 6e;rynyp:

1) [HT $parMeHrJropHHHH aJIbIHMacuH4a ucrn$aAa oryHaH

$epr'leHr.nap;
2) PHT Marpr{KCH ocacblnAa IHT $parueHrrIHI,I clutre3 cAoH

QepueHraep;
3) AHT Sparrvrenraepr.rH "rrrKoH" Sepr'.rerrraep;
4) AHT $parueurlapuHuH yruapbrEbrH r!,pynyuryrv 4ejrrueu

Sepr',reHr,rep;
5) hu6pulaorrrMr.nu HyrvryHanopun haanp;rauMacbrrAa rrcruSa4e

onyHaH $epr,reHraep.
AHT-Hu Sparr,renr.nepa napuaaajaH eHAoHyK.neaea $epueHrrl;gr-

prArrp. Ouaap .I[,HT r'roaeKynyHAaKbr HyKneoruAnapu ranuuar Ed
r'lyajjan uahnjjeqa EapqaraMar ra6ra.nujjeruHa MaJrr{KAHpnop. eHAo-
HyKnea3anapbrH haprepe$;ru roArrru Herrr.rocrHAe AHT-qeH
ajpu-ajprr KeHnop Be xeH rpynnapbr urus111461rrrAup. Xycycn
cnecuSrlxauja uaaux oay6 AHT-HH aHrrar nyejjen Hahujjernepgen
napua;raja 6lraeH eHAoHyKrea3anapa pecrpuKra3anap Aejunfip.
OH.uapuH KeHerr.rK nyhen4ucalrK yqyH eherr,rlrjjarnnAoH AaHbrrrrap-
KeH rejA erMeK na3brMAbrp KH, pecrpr{KTa3anapbr xeur{: eruuur
6orp rpyr aJrlrM 1978-qu lrnAa Eo6ea rnlyxa$amHa .najur
xepYnMYUrAYp.

PHT r'larpnKcu ecacbrHAa AHT $parruenr.napuHr{ cHHrc3eAoH
$epMeHrn?p: .fiHT-nonnuepa3nap Aejnaryp: Ilpocec eKc rpaHcxprrn- 

,
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crrja aAnaulbrrbl YTIYH .(HT-no.nuruepa3napa oKc rpaHcKpr{[Ta3aJlap
Aa Aejunup.

Lltrx,(HT-no;rnnaepasa $epr',reHru E.coli 6axrepujacmn4an
anbIHMbrIrrAHp. Ey $epr"renr nperapatrHuH , repru6uuqe ejHu
3aMaHna qoxny HyKnea3anap onAyry yr{yH TsME3noMa npocecHHAa
.flHT-noautlepaaa r{brxbrMbr xejau asanbrp. Con r.ra.iep AHT-
noJlnMepa3a aJrMar yuyu Bacillus subtilis ne Micrococcus luteus
6axrepnjaaapbrHAaH ,qa uctuSa,qe egwtrup. E. coli -Aan $eprau
onapar 6y 6axrepujanapAa rrox a3 MI{I'AapAa Hyl(nea3anap cI{HTe3
onynyp Bo arhrHaH $eprtreHr flpenapaTblHbrH xej;ru hlrccecuHlr
.(,HT-uoaurtrepa3a TeruKtr:r. eAup. Ee;re npenaparAaH rroxny roMr.r3

AHT-no.nuuepa3a anMar ornyrrda acan 6ar[a xonup. Jlaxnn -8.
subtilis te M. luteus -AoH aJrbrHau IHT - ronuMepasatap E.
coli-Aat aJrbrHaHa rnc6eren rejpu-cra6uJrJruK Bo san$ axrnnar.rx
KecToprrpnap.

IHT $pan"reHrJropuHr,rH 6up-6upuae rr4KeH Sepr'renraep AHT-
nutasanap aAJraHbrp. By Sepr'renr.nap 6oc0op-e$np aJrarcrcH
IIraKruIHrrAa orraH KoBaJreHr:pa6ura HJra r{croHu;ren .IIHT SparueHr-
nopuHrr in vitro uopaurAo 6wpu-6upnne ee ja IHT SparrueHruHu
BeKTop u;re uehxeu 6up.nerrrAr.rpupnep (rrarup.nep) . .{HT-.nr,rrasanap
Qparuentaepu ToKrro "jannruranabr" yrdrapAan qejnn, prcroHlrJroH

nahujjegeH 6np.uaru4rapa 6uaupnep.
Kenetux uyhenqnomK 3aMaHbr qox Baxr IHT $panueHTr{Hr{

re ja xenu BeKTopa 6upnenrrupgpKaH KoMrureMeHTapnbrrbr re'MnH
TeTMOK Yr{yH OHAaH HyKneoTr{AneplrH rrlyejjen hr.rccecnnr.r napua.rraju6
ajbrpMar rere6 onyHyp. Ey haa,qa HyKnea3anapAaH Bo ja
eK3oHyKneaga r.{Jro eHAoHyKnea3a rapbrtubrrhrHAaH u6apar @epr'reHr
KoMrureKclrHAeH ucru$a,4a eAlrnnp.

Fru6praqnaruAupr{nMurrr HyMyHaJrapH:a in vitro uapaurAo hasup-
JraHMachr yuyH .(HT-a3a-l, MerHna3a-E CoR l, a - eK3oHyKJrea3a,
PHT - flonnMepa3a $epr,renr.nepr{HAaH ncru@a4e eArrn[p. OxlapuH
xeueraujn Hro AHT MoJreKynyHyH trcraHuJror Hahr,rjjeclru4eH
HyKneorr.rAnaplr ajrlpr"rar ua ja 6upaeruglrpuoK MyMKyH oJryp.

KeHeurx nyhexquc.nuxga ncru$aAa onyHaH Sepr"reHrnep 6up
rajAa orapar 6axrepujaJrapAaH aJrbrHbrp.

KEHJIEPHH AJII,IHMACbI

hep urejAoH oBBeJr xeHrrH crpyKryp rypynyruyHa Ho3ep ciurar.
IHT re PHT apqbrurur jep,rarueH HyKJreoruAnapAoH roluKuJr

onyHMyrrrAyp. hep yu HyKreorr,rA I'lyejjeH ue'ayrrlAr 4auujup,
Moconou: hep nyx;reour4 yunyjy ne ja rpunner r"ryejjen ar,,ruH
ryprrycyHa yjryH xennp. Beae rpurner KoAoH a4lanup. Auuu
ryprlynapHHgan u6aper uox 6ejyx onnajaH roK3aHrdlrpJrrr rror-rnrrer-
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THr MoreKynyHyH (caae syla.nuu) cuuregl'IHAe qoxJly MI'IrAapAa

KoAoHnap r,rrurupaK e4up" Bup noJlurrenrrlA 3oHqHpHHH cI'IHre3eAaH

KoAorurap jnruur,l cucrpoH aAnaHbilp,
Eup Heqo noJ'IunenrflA 3aHqnpu (r'rypexxe6 sy,ral) clIHTe3

grMaK y.ryH r{oxny cajaa cucrpoHnap JIa3bIM Kanllp. Eele
crrcrpoHnap qoxnyryHa xex Aejuaup. 3yna,'I na ja 6arura Mera6onur
CLTHTe3HHH KoAnaIUALIpaH xeH AHT 3aHqHprHHH uyejjex 6rp
cahecu4up.

Elroloxlr Seaa r"ran4oJlapuH clIHTc3t{HH KoAnaurAblpaH xeHJIo-

plrH aJIbIHMacbI xeHerHK nyhaHqxcanjuH Il,'lx r'ly hyr'l r'lephaaaclr4np.

Ey r'repheaonnH MyBo$Ogrujjer,rr ha,'l.ttu auarblAilKll lxopTnopo
oMOJI OJtyHMaCbIHAaH aCLIJIHAbIp:

l) xeu Bo AoHop KeHoMyHAa oHyu naenjjarr;
2) KeH repa$uH4aH KoAnauAbIpHnaH r'ra'ayuat PHT-Hvn

ajpu;rr'ra ycynnapblHt'IH haar'rplaullracbl ;

3) xen rraahcyayHa xopo oHyH arrnulnjnnux uyejjaH cAI'tJIMocH

MeroAnapbr;
4) xen Bo xeHoMyH oxa jaxuH olau nahtrjjenepnHnH rypynyu

xycycnjjar.rapr;
5) xen repe(rnnqeH KoAJlalxAblpnnas u-PHT-urH MHrAapbI.

Keu.nepu yq Myxronu$ ycy.nna anHpnap:
l. xur"rjenu-SepueHrarlrB crIHTe3 joay lrae;
2. xenu re6un r'leu6elepqeH 6urasacnre ajupr"raua;
3. rrre'aylrar-PHT ocachlHAil KeHJ'Iap cHHTe3 erMoxno.

KeHJrepHH Kr4MjeB[-OepMeHTarI,IB ctlHTe3ll

Oxap xeH[H KoAnarIrAbIpAbIrLI 3ynan Bo ja [on[nenrl,rA
3AHr{r4pHH[H ]rJrKHH rypyJryuy ua'.nyr'lgypca oHy rur'rjeur,r-$epMeH-
TarHB crlrHTea joay HJro aJrbrpJrap. 3y,ra.nr,rH HJIKLIH rypynyEyHy
.II,HT aenuupnHAaKlr Hyl(neornAnop apAbIr.IbIJIJIrIrbI ra'uuu c4up.

.ll,euean, r{JTKHH rypynyuy 6uauaxrra 3y,'raJlbl KoAnauAIrpaH xeHAo
HyKJreoTHAnOp apAbrqturJrr,rrbrHH r'lyejjeH erMaK MYMKYHAYp. Ey
apAbruburbrrn 6lraAuxAaH coHpa xeHu ra6oparopuja uopalrrlIHAo
cHHTe3 erMoK rrMKaH ja.pauup.

KeunH xuujenu cuHTe3HHH anitpMar yqyH IrKH MeceJreHHH

her.nu ro.ne6 onyHyp. EupuHuncu, MoHoHyKJIeoTHAAeKI{ 6oc0op
rpynyHy xrujaru $eal.nuur,qupuar yqyH axeHruH (ar,ruauH)

ranuJrMacnAbrp. Ey aKrrrBJrr{K heca6r,rna Soc(roaueSr.rp pa6nrecra

ne ja nyx.neorupapapacH eJrarE japaHr,rp. Araren HyKneor[AnapuH
6rap;reuruaclrHu Te'MvrH eAoH aKTHBrauAHpHqH KHMI{ AxcuKnohex-
ornxap6oqunMrA, Me3rrrrJreHcya$onlrnxaopHA Ba rpHH3onponun-
6eHaorcy$oHunxnopurAau ncru(raga cAr.rJ'u.{p. I4rux,.rncrr, nyp}rH Ba

IrHpHMIIAHH ocacnapbrHAa oJraH 3-huqpoxclrn, 5-huApoKcl{Jr, aMuH
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Bo $oc$ar rpyrrJrapbrHbrH o3JIopLrHIr Myha@u3a eAoH YqYH xYcycu
rpynnap cer{MoK reae6 oayHyp. Myha$Ir3o rpyrnapbl eJIo MaAAa-

nopAoH TeruKr{Jr orIyHMaJIbIAbIp KH, oHnap HyKJIeoTuMepe 3opop
BypMaMaJrbr, rryKrleorl.rAa qox acaHJIbIrJIa 6up.nerur"rex Bo oHAaH

ajpurMar xacconopllHo MaJIr{K onManbflAblp. CHHree npocecu
[r{JrJroJrr{ anapblnblp: eBBoJIrIo, AH-, TpH- BA TeTpaHyKneoTuAnop

anbrHbrp, coEpa Irco ajprr-ajpu rerpaHyKneotuA 6aoxlapbr nr{ra3a

$epr"reurn BacI,ITocI{JIo 6np-6nprnue 6rlpaeru.qrlpruup (ruerlra 35).
Eup sanuup cHHTe3 onyHqyrllaH conpa oHa KoMruIeMeHTap oJIaH

HKI{HIdI,I 3EHqHP AO CIIHTC3 CAIIJIIIP. EC OJTITTAO, KCH BO JA UXU

souqupnu IHT r'lorreryay SparrreHru anblHblp.

I(eurepuH Te6uv MeH6eJIopAeH
6utanacure aJIbIHMacbI

Te6nlr ueH6enepaen 6rlaasaclrte KeH aJIMar Y'{YH AHT
MoneKyny hyuejpeqeu ajprrlup Be axrapblJlaH KeH eHAoHyKnea3a

$epruenraapuxun xeueju ura "xocluu6" KorypYpnop. JIaxnH 6y
ycynyH 6up crrpa vatruuuajaH ueher,replr BapAbIp. Eupunurlcu,
Jra3brM oJIaH xeHI{ ajr,Iprtrar yuyH IdcroHHJIsH Hahr,rjjaaau .(HT
MoneKynyHy napuaaajan Sepuenru rarMar tlox r{orrH 6arua xemp.
Aqeren Sepr'renr AHT-nu eae @parr'reHrJlapa napualajup xlt,
axrapunaH xen jepneruaH Sparr'reHTAa J'ra3bIMcbI3 HyKneoruAnop
apAbrr.rbunbrrbr Aa oryp, 6y au KeHAoH ucrrSa4e onyHMacblHa
MaHer{uruK TepaAr{p. Ea'3en ge $eprrrenr AHT-uu e.ne $paruexr-
nopo rapqaaajrrp xu, 6lrp KeHtrH ajprr-ajpnr hucceleplt r',ryxrear$
Sparueuraepe 6upaourMrrrrr oJryp, qaha 4orpycy, xeH $epuenr
repeSuH4an uxn jepa 6eaynyp, Horr.rr.roAa Hca raM Syuxcuouaa
xeH aJrMar MYMKYH OnMyp.

I4xun,lucu, eyKap[or opraHr,r3Mnapr{H KeHnapr,r Mo3arrK rypy-
nyua MaJrlrKAHp, je'nr,r xeHAs Seaa (exsoH) Bo rejpn-Sea,r
(uHrpoH) nahujjeaep BapAbrp. EreoH Hahujjenap KoArraruMaAa
rrurrnpaK erAuKJropu y,{yH oHnapa Saaa Hahujjenep 4ejraup.
I,Iurpon.nap Hco oKcHHo, flaccuB oay6, KoAJraruMaAa r,rrurrrpaK
eruejeH nahujjenepqnp. I,lnrpoH Hahujjenep 6axrepuja hyuejpe-
cnn4e ajpunMaAbrrnapl,r yuyH 6eae xeHJropHH npoKapr.ror (6axre-
pnja) hyuejpoAo HopMaa $eaanjjaur 6epna onyHMyp.

Yuynuycy, xeH AHT 3oHrrr.rpr.rHnH r.rox Kr4rrHK 6up hrccecraHu
ToruKr,rJr erqujungeu oHyn .(HT-4aH ajpuar,racH Ba ra'jlrx eAr.rrMocr,r
6up cupa MeroArrK uorr.rHJnrKJrop.ne 6auuqup.

Me'lyuar - PHT ecacbrHAa KeHJrepr,rH cr,rHTe3r,r

Kexlepuu $epuenraruB cr,rHTe3 jony rlna aJrbrHMacr,r npaKTHKa-
Aa rrox KeHuru jaju,ruuru se rer6ur onyHaH ycynyAyp. Ossea,{e
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lUernr 36. Kenuu $epneHrarnu cnrrrea jo,ry lrJro arbrHMa cxeMlr.

rvr-PHT hyuejpa4en ajpu.rrtrp, coHpa xycycr uapar.rrAo oHyH
ocachrHAa ecK rpaHcKpr.rrra3a (perepraea) SepueHrnHuH rervrejn
ruIo oJII,IIloHyKneorHAJIopAen AHT cuHre3 onyHyp (urexnn 36).

Fy"f KoMrureMeHrap AHT (x-AHT) aejun4p. ,ilaha coHpa
huqioaus joay une x-.(HT-Hu ajorpn6 rauualejup na jenu IHT
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MoneKyny cHHTe3r.r YqYH MarpuKc (r€nu6) KI{MH I{CTHOaAo eArrpnep.

[HT-uun KoMUIeMeHrap AHT ecacblHAa crrHresu 6axrepujaaapqaH

aJrbrHaH peBepra3a ne .II,HT-noalIMepa3a Sepr"rentaepl{ BaC}ITOCruIO

a[apHJlbrp. Ey npocec uoKH.II 36-Ae xecrepuAlnju KrrMIr Ytr

[crHraMorAo xeA]rp. EupnHuu haaAa (A) KeHI'tH caHqarBap[

cEHTe3H KeAEp Be 3oHr.Iupreplr 6up-6uprlHe 6rlpaaluAl4poH nahujje
xeH TaM clIHTe3 onyHAyrAaH coHpa roMI{3 HyKynea3a sepueHru
Bacr{Toc}rno "Kocl,Inup" Bo axTapbulaH xer anHHblp. I'lxuxqu YcynAa
(B) 6auuanrbr.I HyKneorI'IA KI{Mu cl{HrerrrK HyKJIeoruAnopAaH

ncru$aAe oJIyHyp Ba I,IKE3eHqI'Ipnu KeH anHHbrp. Yuyuuy Ycy,Aa
(B) 6auaanrbrq HyKreorlrA KI.TMI{ hereponolr'rMep oJlnroHyKneoruA-

4eu ucruSaAe onyHyp.
IIIaxun 36-Aa xecteprnoH Ycynnapna uHcyJIuH' 6oj hopr'lony,

uHrepSepon, Mo6uH, a.n6yuun, uuuonomo6ynl'trJrop' naparohop-
MOH, XIIMO3I,IH Be C.-Hrr KoAJIaUAbIpaH xeHnap aJIbIHMIilIUAbIp.

A.rnHau .(HT $parrtleHTrrHrrH herurn axrapblnaH xeH oJIMacblHbI

ruyajjen srMoK yrlyH r',ryxrenn$ YcynnapAaH uctra$aAe eAI'Inup.

Oxep xen tepe$ungen KoAnauAblpblnaH 3YnanbIH I{JIKHH rypyJlyluy
MonyMAypca, oHAa aanrnaH,I[,HT $parueHruHuH HyKJIeorI{Map

apAbrr.rbuubrru ejpeHruup Bo oHyH 3YnanbIH HJTKHH rypynyuryHa
yjryn xean6-xealroMocn joxaann.nup. Barura 6up Ycyn tace

aJrbrnardar xeHI{ HcroHHnoH 3Ynan crlHTe3[IHu ro'MrlH eqeH I'{-PHT
rue hu6pugasilrAl,rpl*{eje ecac.flaHblp. By sartlan xeH r"r-PHT u.ne

KOM[JreMeHTapAbIpca, oHAa I{croHI,ugHAI'Ip.

MOJIEKYJIJAP KJIOHJIAIIIMA BEKTOPJIAPbI

Kenetux tuyhexgucaujnn ecab er'la.nnjjataapuHAaH 6npn xene-
THK Mo'ryMarbr hyrrejpeja Aaxun e,qu6 onyn opaAa $eaamjer
KegropMecHHH Te'Mult erMoKAr{p. Eyny 6nnaracl'rro BeKTop MoJIe-

KynnapHHbIH xoueju nne hejata KerlrpllroK MYMKYHAYp. Aqeren
BeKropcy3 IJ,HT r"roaexyny 6axrepnja hyuejpecHHe AaxrJr eAr.nArK-
qe o, ja hyuejpe4exu HyKJrea3anaprrn re'crpune ue'py3 raau6
HyKneorlrAnope roAop napua.nanrrp, ja Aa [apqarlaHMaMacuHa
6axrrlajapar, hyuejpeHr.rH 6eaynrtlecn 3aMaHbr 6np Hectl.lr4en 6arura
Hscro Bep[rMHp Bo 6ereanxae Aa urrlpuJrnp.

Eyryn 6ynnapH apaAaH raJrAblpMar MoncoAlrJro BeKTop aAJIaH-

AHpHrraH IHT r"roaeKynyHAarr ucrr.r$aqe onyHyp, qaha qorpycy
axrapbr.rraH xeH BeKrop MoneKyny naa 6upaeuraupur.n6 hyvejpeje
Aaxrur eArdnlrp. Bexropaap cep6ecr jaurauar Bo peuauxacnja
ra6u;rnjja,ruHo MaJrrK onAyrnapH yuyH hyuejpeje aaxrur eAr{JIM}IIU
pexou6unar MoneKynyH QaaaujjeruHu ro'MrH eAl{pnop. Jaa

[HT-nu hyvejpeje KerrupoH Bo oHyH aunau$lrxacujacnnu (qoxaa-
uacmnu) re'MuH eaaH .[HT MoneKynyHa BeKrop Aejurp. Bexrop
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KuMH hejBan BnpycJraprr, 6axrepuo$ar .(HT_nopH Bs rura3Mur_
nopAaH ncrlr$a4e oJryHyp. OHaap cep6ecr jaurarr,rar ne penauxacuja
onynMar ra6z.nnjjernHo MaJruK onAyrnapu yvyH tryuejpeje laxrur
eAr{nMr.ru pexou6nnar MoneKynyH $earrlrjjernn, ."'rru Lqrprr"p.

Bexrop.nap ejHra sauarqa pexor6urar MoneKyn oaaH hyuijpe_
Jrapfi ceqMeK y.ryH xe]rerr.rK uo'Jryuar qaurujnrpnap. Dymapa
MapKep (nnuranaaHuuru) rexropaap,qeju.n"p. Map*ep r"*roprup
aAeroH anru6uorraxaepe raprrru,qaBaMJrbrJrbrr xecropen *"r*"i
4aruujup, MocoJro, p-naKra*a3a xeHH hyuejpelepe .r"rrrcrrrrr"rap,ril AaBAMJrbrnbrr Bep,p. oxep nexrop B-aarmua3a xeHr{ Hro
MapKepnoHu6ce, xerrcuyn4a 6y BeKrop oniH hyuejpe nexr.rcr{JrJrnHJrr{
tryhxrqe 6urup. Hernue4e axrapunaH *en oaan hyuejpe.nepn
cer{MeK r.rMKaHH japannp.

fapurnja rojy.naH MonceAAoH acnbr oJrpara HKH rpyfl BeKTopnap
A'bIHHP:

- l) aqfi *noplflrrrAHpMa BeKTopJrapu. Ouaapuu xeueju r{Jro KeHjnrHuuHAan JraSHMr{ xeH CettEn[p;
2) xycycu;rerrrAr'rp,JrMr{u BeKTopnap. Kaoruapxx aJrbrHMacH BoxeHnspnH excnpeccrjacH (yse qrrxuacrr) 6y nexrop;lap Bacr{rocHJrehejara Keqnpurnp. t

_ Kereurx r,ryhbu4ucrruKAs aAtl BeKTopnap KHMH oH \ox E.coli6axrepnjacrrnAaH anHHaH [na3Mr,rAnopAoH ucrn$a4e 
"qrn 

rd. xro*-
nanrAupMa ae aunau$uxacrja yuyx ucrn$aqe o.rryra, [na3Mr{A
BeKTopnapn aruapHAaKu ra.ne6.nepe,rana6 aepuenrqqp;l) naaarvrn4 qox Krrrr.rK earyle re hyuejpexun seu$aeurr*uur
Ha3aporr.r anrbrnAa peutuxacnja xaccocltHo MaJr[rK onMaJrHAHp;

2) naaer'lraAae 6up ne ja 6up neue KeHerr{K MapKep orManf,rAbrp
Kr{, oHyH 6axrepuja ,ro.ryalacrlacHrrra ranMacH Bo ceq*ro anapHJr_Macnrrrrl To'MIH erMgnlrAup;

. 3) nrasMrrllrH pe.rrrnxacrnlaja uaHe om"rajan cahecnrqe 6up neja.6up Heqo pecrp,rlKTasa 6eirerrn yuyH natrra mjr (rbepr,renrr.ur
ro'cup e4eueju Eopro) orrarr4u,p. r-'

frasnp4a Bacillus ,subtilis, B.cereus Be Sraphylococcus,streptococcas rdnHcrru 6axreprjaaapbru [na3Mr{nnopuHnaH u6aperBeKmpnap Aa anHHltp. Orurap K[rr[rK SparrrrexraapAou (l0 uuHtryr ocacJapAan) u6aper xeHoMJrapErH KnoruraruAnpHnMacu yqyHqox orBepErrurHAHp.
Eurxu ne hejnan (eauyaepn uox 6ejyr _ 40 ruuH ne 4aha voxqYT acac/raPaan u6aper oaarr) *enaeprnrry KnograrrrAHpgnMacHy,{yH rura3Mrla BeKToprap japauup Bo 6y MoncoAJro' ,ii."" laAJraHaH 6axrepuo$araaH (.(-Hh-a"r) r.rrfoua" orfryp.---'--'
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XPOMOCOMAAHKEHAP HPCI'IJJET EJIEMEHTJIEPU

Baxtepuja hyuejpecunrrH ocac Bo MYrnar KeHerHK ereMerrrlr

peruruKoH ruoKJIrHAo oJIaH xpoMocoMAyp. JIaxrlH 6arrepnja hyuej-
pocuHAa xpoMocoMna janaurn Auxop KeHerHK Marepl'Iannapa Aa

pacT xoJrr{Hup. cep6ecr se cra6ul onapar HocuJrAoH-HAcI{JIO KeqeH

xpoMocoMAaH KaHap peIUIHKoHJIapa [na3MrIAJIep 4ejuaup' flaae-
Mrrlnop hyuejpennn MyTnor 3apyp[ onr*lajaH KeHeTHK eneMeHTnop]r

oay6 iuronnasMaAa jepaaurup. Ouaap uKu3aHqltpru helreaapu

AHT r"roaexynyHAaH roIuKI'IJr onyHMyllnap. Oauyue xpoMocoMAaH

qox KurruxAupnop. XporuocorruapuH enqYcy 2'109 AaJIroH, [JIa3-

MrnnepuH onqYcY lrce 1,5-300 MeraAanroHAyp.

IlaruuAuuapn $yHxcuja u.na enaraAap onapar rna3MI'IAJIapo

rr,ryxreaus aAnap BeprrnMI'IIUAIIp:- 
1. R-urasMlrAnep ne ja qanarrulblJrbrr TLIIa3MI'IAnapn hyuejpeHuH

rrryxraaus eeheplu MaEAOnopO, antu6uornxnopg raplubl AaBaMJIbI-

JrbIrhIHbI Te'Mr,IH eAHpneP;
2. D-ffiasMLIArep Ba ja 6r'ro4erpalacnja nna3Ml'IAnopr{' Ey

rna3MuAJlop heca6uHa 6axtepuaa hyuejpaaap r'ryxe.nnS cl{Hrerr{K

MaAAenap se xceHo6l'Ioruxnopu napuanajr,r6 uanur'lcejrp'nep;
3. F-nrrasMI,IAJIop Be ja unuclr aMHnJIap. Baxtepuja hyuejpelepu

apacb[HAaaHacToMo3napoMaJIexoTHpMaKnoqHHcHtIoxaJIMaHbI
Te'MuH eAr{PnaP. .

flaaarulrAaep xonjyrarun na rejpu-xonjyrauro oJrMaMa uxu jepe

ajpnnupnap. Konjyracuja oacuracuJlo AoHopAaH pecurueHt hy,uej-

plj" c"pA"ct *eoe 6uaeH rna3MuAnop xonjyratur, reqe 6un-

r'rejexnep uce rejpu-xoHjyrarua rna3MrrAnep aAnaHblp.

Ilrasr*{uArep yjryH KonaHnep ne yjryn xeluejeruep onMarJla

2 rpyna 6enyHypaep. Enp hyuejpe AaxI'rrI'IHAa ejnu 3aMaHAa

Seanujjer xocrope 6uaen nna3Mr{Anope yjryn KoJIoH rJIa3MuAJIop

4ejr.r.nnp. Ea'3en hyuejpaje KoHap nna3MuAnap AaxHJI erAxKAa

hyr.rejpe4ern nna3Ml{Anop onyH @eaaujjarunn topuoslajHp ne ja
oKcHHe, KoHap ruIa3MI'IA hyuejpeqexu IJIa3MITAHH $ea;rujjeruHuH
ropMo3JIaHMacbIHa ca6e6 o.nyp. Beae nJIa3MHMap yjryH xear'aejen

rrJra3Mr{Anap aAnaHbrp.
flrIasr"rlrqaap hyuejpenuH MYTJIoT naqu6 eJIeMeHTH oJIMaAbIFbI

yrryH oHnapbrH AalubrAblrnapbl xeHerI{K xacco Ao hyuejpe yuytt
Myrnor Jra3brM oar.,rajaxqHp. MeceaeH: AepMaH MaAAenopr{Ha raplllbr

AaBaMJrbrJrbrr [JIa3Mr{ALI o.nan 6axtepua,r hyuejpa 6y MaAAonepHH

oJrMaAbrrbr uyhnrqe nna3MI{Aa ehrujav AyjMaAaH jauajup. fIraeMI'I-
qun hyuejpa4o orMacbl qox Baxr oHyH I{HKHIITa$ cyp'ernnu atualH
canblp.

D
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Eaxrepuja hyuejpecn 6eayHue 3aMaHH rrox Baxr heu 6up eepep
IIOKMOAOH IUIASI,I,ATI ,ITIIdPE 6UAy.P. EY hA.IA I'A3MITII.IH CIOHTAH
e.nuuuxacrjacu qejnnnp.

_ flrasrunA pernlrKoHyHyH ocac xycycujjeru cep6ecr perrrKacr_
jaja r"ra.nux onMacr.rllbrp.

- Ee'3ex hyuejpeqo 6up Heqo [na3Mr.rnnH 6np.neuruecuxgex
n6aper cucreMo receny@ onyHyp. Ey 6np-rrerur"re *orrra"pu,
ruraSMr{Anep aAnaHHp.

Fryuejpeae uKrr 86 qaha uox r,ryxreane nrra3MuA onAyrAa oHa
arperar qejuanp.

Eaxrepnja hyuejpecuxqo [na3MuAnepAaH eaare qaha K[rqr.rKuuyje MaJrr{K KeHeT[K eneMeHTnope Ao pacr KoJruHHp. tsynaap
uurpacnja onyHaH xeHerr{K eneMeHrnep aAnaHhrp. Ey eaerrrenraepqox acaHrbrrna Myxrenus xeuorvraapa Aaxun onypnap BO OrUrapHH
yq Tr.rnn tre'ayuqyp:

- l) IS _eneMeHrnep, 2) rpancno3oHnap re 3) ruurpacnja o.nynan
6axrepNoSaraap.

Mnrpacuja onyHaH eJreMeHrJrop Ao [JragMr,rAJrop KHM]r hyuejpe
yqyH Myrner na,{u6 xacco AarubrMbrpnap. Ilaasrun4.nepgen $epranonapar or{Jrap cep6ecr penauxacuja onyxa 6u.nunp,lep, 

'ri*r,
xpoMocoM Bo ja ruiasrrruq;repe 6npleruu6 onaapaa 

-6rprr*ae
pen.nrxactja onyHypnap.

-!
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OECHJI XXII

KEHETTIK MYhoHAVIC,VIJVIII
NPAKTIIKAAA }ICTI'IOAAO JOJIJIAPbI

M}IKPOOPTAHH3M JIEP CEJIEKC}IJACbIHbIH
CTPATEI(}IJICT,T NE REHETHK MYhEHAECJIITK

Ysyn r,nnap op3HHAa Ho3oprl r"roneryljap KeHerflKa Bo

Mr{KpoopraHu3MnoprrH ce.nexcnjacu ejHx- sauan4a uHxuruaS erMoJro-

prri 6u*n uiapar orurapur, "eA*r'a" 
o6jexrnepn r"ryxra;rn$ om*ryu-

4yp. Heaepu xeHerul(a cahacnxqe roArlrrarJlap ocacoH E'coli so

l"v" 6u*t"pno$ar.napu YsopI'IHAe arapblnArrrH ha'nAa' canaje yuyH

M[KpoopraHI{3MnopHH ce-rlexcujacu r{ox xeHHIu aaupeje MaJIUK Bo

trertanqnjoXHMHxerrerl'IKacbtejpennar'lejeHMI{KpoopraHH3MJIop
Y3AprIHAs aflapbrnMbrurAHp'' 

CoH AeBpoAoK c"r"*.ria,,n crparexujacbl MYxrannQ Qaiaalu
rnrehcy.naap oMoJloxarlrpoH te6uu uraMMnapblH axrapHJIMacH Be

celexcnia vcYnnapbr Hro onnaphrH xacconepxxun jaxuruJlarrrAlr-

;;;;;;riJ "o"p"t 
uqu. oxap MHKpoopraHH3MnapHH 6noxurrrja

'r" *"ratrn*ucn xnQajet reqep ejpoHu'nuejn6ca, r'lehcyuap ruraMM-

,rap aJrHHMacbrHHH jexaHe joay ceaexcuja ycy'naapblAtrp' UereKcrJa

ycynnapbr AeAuKAa alrrafblAaKHnap Ho3opAo rytynyp:
l) re6uu ruraMMJlap apacuHAa uahcyalaP crroHraH MyraHr

SopuaaapuH cerlHrMocu;
2) r'rehcyalap MyraHr Sopua'napuH aJIbrHMacbI;

3) arroce;rexcnja;
+i ,y*""rtt$ hi6prlrrerur"re jony u;re rrrehcyrrqap @pMa'lapHH

AJIHHMACbI.
Eynynaa 6epa6ep jyxcex Qeauuru MaJIHK urraMMnap aJIHHMa-

crro, in*"p jo;ry aa BapAhIp. Mnxpo6uoaoxuja ceHajecr xaMMaJI'

MuKpooprarrH3MJIopHH 6euepu,rue npocecnapu ne uahcy'n rrbIxbIMH-

Ha rapuru o3YHYH crr"."6r* ra;le6lepuHu Hponfi cYpYp (6ax:

$ecu;r 3). A,uerox 6np cupa uyc6er xacconopa (sepopcua;Iux'

jyxcex 6ejyr'la cyp'eru Bo c.-je) MaJIHK IrraMM l{creHruIoH

ruera6oluru cI{HTe3 eAo 6ra.rrrvrnp Bo aKCr,rHA, qoxny MI'IrAapAa

lrcToHHJroH Ir,raAAo aMOJIOKOTHpoH opraHII3NInop 3apopnlr ee lteu$u

xaccoJlopo MaJII'IK oayp. Eena halAa HcTeHHJIoH $ajaaaH xaccgH[

6up hYqejpalaH AHKapHHo xeHcrI{K nyhax4nc'nnr er'aenujjatlapu

Bacr.rracuJle KeqI'rpMoK orrap. Ey, jyxaprrqa rejA eAraaH perou6uuar

[,HT rrlonexynrapblHblH aJIbilHMa YCyJIyAyp'
Muxpo6 i y"ejp*, Y3opI'IHAo KeHerHK tuyheuqrc'rur er"reaujjatu

a,,ap,nMacb, ,*,te"6eAe hyuejpeH,H KeHerHK na 6noxltujeeu

*acia.neprtrun ejpenuaMocl{Hlr re,re6 equp
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KEHETITK MYhOHAHCJIHK METOAJTAPbT OCACT,THAA
3YJIAN BE NEITHAJII' hOPMOHJIAPbIH ANbIHMAi;I

Pexou6unar ^(HT uoneKyryHyH anbrr{Ma rexHHKac}rHHH rrH-xlrura$r,r eyKapuoT opraHlr3MJrop[H KeHnopr.rHHH npoKapuor hyuej_
poJropAe excnpeccnjacuna xerupu6 qrlxaprAu. Hetrrua4e lenuxaccanope MaJ'rHK OpraH,3Mnep, MOCAJTOH, UHCAH aa hejrax 3ynaJrbl
crHre3eAaH 6axrepuja hyuejpaaepu japa.qua4u.

hopr"ronaap 6ejy* 6uoaoxu eher*rujjerc MaJTHK eyxapuor
3YnaruIapAHp (hunoQuaap, ra,rxana6eu3ap Be rue'Aea.nrrl Bo3H-
nopHH hoprrroxaapu). Cox AoBpoAaK reda6erAe ucrusa4e eAHnaH
hopr'roxnap hejnax opraHnaprrHAaH Bo xNrrljenu a""r"r-'jor! ,r"
anbIHHpAbI. Eoj hopuoHl, coMaTorponr,rH rdco eJ,rMytu HHcaH
opraHnapuHaaH ajpuaupqu.

Cor*,rarorponuH noJrnnerrT]t1n:l- hopuoH oay6 l9l aMHH Typuy_
cYnAan n6aper.qnp. Ey r"ranae 6ejyx ueacuecn$r.rx.nujr"" irorrr*
onAyryHraH oHyH hejnaHnapAaH ajpuaruuur aH:urornapbr r{HcaHnap
y-uyu HcrnSaAojo japapcbr3Ahrp. Couarorponuxux xurujeBlt cuHre3
Jony una aJrDrHMacbr .rox 6aha 6aua xelup. Ona xepe 4e *ererrr*
uyhen4uc,ruK ycyny HJre aJrhrHaH uax hopruo" LJororponurI
oJlMyruAyp. Pyc a.nuuu AA.Eajeor.ru peh6ap.nu.;u xJre coMarorpruH
KeHrrHAsH r.r6aper pexou6uHar .(HT r"roaeKyny anbrHMrrru ae E.coli_6axrepujacuHa KequpurMuruAr.rp.

Beaeau_xaa, jeHH rejpu-re6lru *icc"r, rpoAyceHrnap japalu,r-
MbIIUAbrp. hasnpAa coMarorponrrru rr*poBroro*r, ii"'..-.'i.,V
rlJro aJrbrxMa TexHonoxujacu hejara Kequprlntlp.

HHcyluHnu aJrbrHMa 6norexuoJrox[jachr
HncyanH lro'Aea.nrs Ba3uH hopruoHy oay6 oprann3MAo xapdo_hrlpar My6aanaacu Bo raHAa uexepl,rH'caenjjecnnu ,"rar, a.qrp.

9lf::.11"^_l::,ry", rrarnruMaMasrrlnrbr HorrqocrHAe ruoKopJrr{Araoer xecrelujlr japanup. HHcaHuH onyMyHo ca6e6 oJraHxgcroJruKJrep HqspncHH,qe ypex_Iaruap Ba xopqoHx xacre.nujllx4eH
coHFl 

. 
Aua6er yqyHq.y jepn ryryp. HHcy.nuH coMarorponHH Benntep$eponnapAax $eprnu orrii" nenine,.r$u*rrnlrr'a 

--^narr*
oJIMaAHrbrHa xep€ Myanuqo MorcoAr4Jre hejaaH 

-rnayrrrrrl"n 
q"ncru$a4e erMoK onap.

. ^_Xenernx 
rayheHquc,rux jony lrJra r,rHcvJr[rH anHHMacH uax .qe@1978-vu rare Ar"repuxaaa iaiara *"rrprrrn.qrnp. Osnar,{erblpMrr3u npor,tHcynr{H, coHpa HCO r.rHcaH rrHcynHHH CnHreseAex E.coli 6axrepxjacu alunMHmAbrp. Hxcyaux cr{HresHHH uyejjon e.qeHxeH xurrljenu jo.r.na crHres o.,ryx.ryur E. coli Ou*ri,p,riiu.rrl,

KnoHnaruAHpbrnMHrrrAr,rp. Irluca x _nHcyJrHHH CHHTeseAOH ti"_rap"ir_HbrH aJrHHMaCbr cxeMn ruoKHJr 37-4e replraMrluAr,rp. lggO-qr,aae
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IIIaxu:r 37. Mrrxpo6rro.noxx ycynna IrHcaH rrucyJrrrHlrHltH AJrblHMa cxeMu.

Ar"repnxa anr{MnopqM r{HcyJrHH KeHHHu cHHTegeAoH PHT ecacuxaa
sKc rpaHcKpuncuja joly HJro AHT MoJreKyny arrMbrrrr Bo ony
[aprraraMavra uHcaH r{HcynrrHu KeHnHIr ajuprr.rnuraap. Conpa uce
oHy E. coll hyvejpocuHAa KroHrarsqbrpMbrrunap.
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Kenernx uyheuqucauK ycyJty r{Jra rHcynnH cHHTe3eAoH
6axtepuja hyuejpecu Pycuja4a Aa aJrbrHMbrurAblp. JIaxuH orryx r.rnK
cenaje ucrehcaau I,IHxuarepe4a hajara KeqrrpuJrMxru ra 4yuja
6asapnna qhrxapburMuruAr,rp. klncytun heaannx KeHeTr{K rrlyhen-
4ucanjun rar6nrn urra aJrbrHMuru, re6a6orAo KeHr{ru ucru$aAe
onyHaH jexaxa 6uorexno,roxu r"rehcy.n4yp.

LIHrep$epoH JrapbrH 6lrorexnonoKlrjacbr
Jlon4on anuMnapr Hcaaxc se JIHHAeT,{auH 1957-qr uae4 uyejjaH

erAr{nap Kr, BnpycJrap re'o.rpnna ue'pys ranMbrrr hejran hyuejp-
noplt oHnapa Bupyc joayxrrlacnna raprubr AaBaMJrbr.rrHr BepoH xycycu
MaAgeJrop lr$paa eAr{pJrop. Jo,ryxyuy Br{pycnapbru rroxarMacbrHuH
raprrrbrcbrHr,r aaan 6y MaAAanopa r.rarep$epouaap,qejaarap (unrep-
ftepoH r.rHxurrcr'ro "inlerfere" ce3yHAaH oay6, "uase oJrMar"'
qeuer4up).

Ey earnru xaur$ joayxyqy Br.rpycrapa raprrrbl r'ly6apuae yuyn
jexu joaaap a.{Ari. I,Ixrep$eponaapuH xuujeou rypynyuy, 6uocun-
res joa.lrapu, BrpycJrapa re'czp MexaHH3Mr{, KTTHHHKaAa ucrn$age
erMoK yqyH na3brM oJraH 6uo.noxu xycycujjernepu ejpeHu.rgr.
Orurap rblca 3aHqupnn sy:nanrrap oay6 146-166 aMr,rH rypruyna-
pHHAaH ToruKr{Jr oJ'ryn\,ryunap. Yu rpyn rxrepSepoxlap ue'.nyuqyp:

l) Br{pycJraphrH lejxocur.nepe re'cupuxAoH oMoJroxeroH a
unrep$epoxaap;

2) nupycnapuH Qn6poltacrtapa ra'cnpungon oMenoKonoH B -
uxre@eporurap;

3) ur"taynurer xaccacu 4aurrrjan y - [Hrep$epoHnap.
Hnrep$epoxaap Br.rpyc xscroJruK/rapil, cKnepo3, ocreocapKoMa,

MI,IoJIeM, YAIor, rrnjep Bo 6ejun rrrqruJrepgHe rap1llbr rrayc6er
MyanurdoBu To'ulpe MannKArrpnap. On.nap HencnecuQr,rxlnjuHe
MaJruK oay6, uncarurapbrH MyaruqocuHAo aHqar HHcaH hyvejpaae-
pr{HAaH aJrbrHMbrru oJraHJrapbr Kapa xannp. I rr }rHcaH raHblHAaH
Irrxr nurep$epon aJrbrHbrp. ,[,eue,ru, ranrep$epoH arMar yqyu
6aurra coMopeJrr{ r*les6e axrapMar na3brMArrrp.

Hucau hyuejpeaepuHAo rrHrep$epon;rapu cr{Hre3eAoH pHT,{ox
a3 oly6, ny-xrcar$ 3yJrannap crrHre3eAaH pHT-xun yMyMH
Ml{rAapbrHbr O,lo/o-ant raruKr,rJr e\Ap. Ona xopo Ao rrucaH
uHrep$epoHy KeHtrHlrH KJroHJ,rarrrAbrpbrnMacbr xejrur uernu 6aua
xonIIp.

By_ uerunnuje 6axr'lajapar KeHerr.rK uyhengrc.tux joay rure
nxrepSepon (zejrocur.nap, Su6po6nacr Ba nuuyxoxex) 

- 
xerr.nepr.r

E. coli hyuejpeornga KJroHJraruAbrpr,rnMbrrxAbrp. heuuH ycynna
aJrbrHaH E. coli 6ar<repuja Kyrrypacbr rrrqa r*lyhurunuu I aflrpnrqe
5 r"rr nnrep$epoH cr.rHre3 e4r.6 rouaajup xlr, 6y r,rnrqap I n l.rxcau
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raHErHAa onaH l{HTepoeponAaH 5 rnrlrH .qe$e qoxAyp. Arvrepnxa,
Hcreupe, A.nuanuja, Jauonuja, Hnxulrepa Bs ersqs ae Pycnja4a
E.coli 6axrepnjacunAaH cenajege unrep0eponnapb{H Hcrehcanbl
rexnoaoxujacn hejara Kerrflpunrp.

Cox ruaep Ar'reprxa arIrMJIopH Saccharomyces serevisae uaia
xe6e.nejn hyuejpecuHe r'lyaaSur pexotr6llxar MoneKyny KeqHpMoK

ao re'cnp erMo ycyffIapbrHbl ejpeHuerae lrHtep$epou cI'lHTe3cAeH

r"raja xeSe;reju arrrruurlap.
. I,InrepSepoHJIapbIH etpaSnu roAu.tru Kscrgpup KII' oHJIapbIH

yMyMlr xaccenepu rlJro janautr, hep 6upunuu egYHoMexcyc

xycycujjeuoplr Ao BapAbtp. Oruapuu aluKap eAur'tMocn cajecnnqa
r'lysaour KeHJreph rnrerceqjenny gejnuruaxae unrep$eponnapblH
xacconopuHn gejuul,raK MyMKyH oJIMytr, HeruqoAo jeHr xacceau
nnrepQeporuap aJIbrHMbIIrrAbIp.

Hmep@epornapnrx 6uorexHo.noxnjacn heaaaxx es uuxnuraSn-
xnx 6auraaHrHrr HorrocuHAoAup. Eeruepujjeru uapahar eqen 6up
qox xocroJluKJrapuH Myan[qoc[Hqe untepSepoxnapa 6ejyrc yr"ru4

6ecrenuaup.

KEHETLIK MYhOHAI,IC JI}IK B E ts AKCI4 HOJII,I PI{H A JI bIHMA CI,I

By xyxe feqap ucrnsa.qo o#yHaH Baxcl{Hnap r.ryc6er ne ueu$u
xacconopo MaurnKAHpJIop KH, oHnap BaKcI,tHrspHH I'IcrehcanH Bo

r€'clpsrMo xycycujjauapu Hrs 6ar.nuqup. Ba'3n qaHrbr Bo

erAypynMym MI,tKpoopraHH3MJIop, MocsiloH, henatlrr B nnpyc;rap,
rranoBnpycJrap, hepnecBr{pycnap [oreHcHan oHKoxeH xacceje MaJIHK

oJrnyrnapn yqyH oHnapAaH BaKcHH aJrMar MYMKYH lejN.uup. r{ox

Baxr a\v ycyJrna rra$ajm raAop aHT[TKetuIop aJIbIHMacHHbIH

rejpu-r"ryr"rxyruryjy naxcr{HnopuH aJIr,rHMacbIHAa qerHHrHK TopoA[Ip
(Meceaax, henarnr A Be B apeHoBr{pycnapblH, ualjapnja Be

MneJroHAo3 BHpycJrapHHuH anrnxerurepu).
Kengrnx uyherqncanK MeroAnapbr ilno aJrr,rHaH BaKcr{Hrop

arnarHAaKu ycryHnyKrepe ManlrKAr.rp: l) npeuaparnapAa 6art.ltact
(aashrucHs) KoM[oHeHTJraprrH orMaMacbr Bo ja uys'u MI{rAapAa
oJrMacH; 2> nperaparnapuH TaM aepepcnanujn (aHrrxexrep
BnpyneHr onuajan pexou6una'r hyuejpeaepqoH anbrHAlrptt yrryn
rperaparAa hyuejpeaepuH oJrMacbr rehayxe repemrnp); 3) npena-
parHH yuya 6arua KoJrMocr.r.

Kenerux rlyhanqnc;rujun xenuur HMKaHnapa MaJu{K oJlMacbr
orrAau jo;ryxy'ry xacroJrHKJropo, HJIK uer6eqe joayxyuy BnpycJrapa
raprubr BaKcnrurop[H anuHMacnxqa ucrnQaAa erMeK HMKaHITHH
japar4u. Bnpyc KeHoMy rpoKapuor hyvejpe xeHoMyua Huc6ereu
qox caAo Ba Kilr{fiK eauyje MaJTHK onAyFyHAaH rNpyc [HT-cr{HAo
jepaeruex xeHH KnoHraDAHpMar Hnc6etan acalr 6aua xonnp.
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JIaxnH 6y ycyrra acaHJrDrrra henarut, rpun Bo [oJrrroMrreJruT
Bupyc/rapbr xeH[Hn 4aruHjax pexou6uHar 6artrepual flna3Mrrgep
(AHT uo;rery.ny) anbrHMacnHa 6axr"rajapar, oHJrapHx 6axlepnja
hyvejpecur4e excupeccuiacbrHbr japaruar MyMKyH oJrMypAy. Ey,
hep urei4en eBBoJr, haulrn BupycnapuH y3yH cypaH ToKaMyJr
rrpooecuHlo nHcaH Ba aru hejuauaapuH opraHlt3MuH4e napasurauje
yjryrr.nauuacH ruro onar€AaprlHp. tlox.naua MancoAruIo oHnap
rrapa3urrrK erruKneplr hyvejpeHuu 6mocunrqul( c[creMr{HAoH
ucrn$aAe eAupnop. Ey 6uocunteruK cl{creM npoxapnor opraHr{alrr-
nopuH 6uocunrerrK cHcreMrrHAoH KocKIrH @prurexup. Aeue.nn,
joryxy.ry BHpycJIap yqyH pecurneur hy'rejpo ponyHy eyKaprm
MuKpoopraHrr3urrap ojrauaru nAn. Jlaxux uaja xe6oloxJroplr Bo

Auxap n6rnAau eyKapuor opraHu3MJrepAen ncrn@aAe grAuxAs 6ele
UCTEHHJIOH HSITII{O ANbIHMAAbI.

A;rn eyxapuor hyuejpaaepqa (rojyr eu6puony, hejnan Bo IrHcaH
hyuejpecn xyrrypa;raprr) teupy6anep Bacnrscuro pexou6nxat
Brrpyc .(,HT-cnnu qoxaJrrMarra Brrpyca rapun aHTrIxeHnopAaH
u6apm $ajqaau BaKcnruroprH arruHMacbr cy6yr oayuy.

Anrnxen xacceje MaJrlrK HMMoHyKeH 3ynaJr.napuH xex uyhen-
ananuja ycyny H.IIa aJrHHMacbr Aa 6ejix eher*rnjjer xec6 e4np.
Huuonyxex 3yJraJurapa 6yryn Brpyc 3ynaJrnapbr Bo 6np qox
rtluxpoS BaKcHHnopil aHAAHp. I,ftrt'ronyxen 3ynaJLrIapHH scac
xycycujjerr oHJrapHH opraHu3MAa aHrr{TeJrnap sMere xerrpMo-
cHArrp.

Eaxrepnja so xe6eaer hyuejpao.rn4s Bnpyc 3ynanbr noJrnrreIr-
Tilp.nu MoHoMepngp uraKJrr.rHAo cuHTe3 oJryHMacHHa 6axr*rajapar,
oHrrap 6wptewu6 yqyHqy Bo ja Aop[yH,ry (Sesa) rypynyuy
japanuar HMKaHbrHa MaJrr,rK Aejunnop. Eyra xepe Ae npoKapxor
ne u6rnqau eyKap[ornapAa cuHTegonyHax 3ynarurap nMMoHyxeH
xacca AaruHMbrpnap.

JIaxuH uuxpo6uoaoxfl cr.rHTe3 joay ruro Brpycnapa raprrrH
BaKcurUIOp[H aJIHHrvraCH eyKapHoT CIICTeM.TIOpAaKH CHHTCSO nu.C6e-
roH rrox 6ejyx ceuepe uae 6aura xonup. Ken uyhex4ncnuju ycyny
Hne 6ere xacceje Ma.rrlrK Mr{KpoopraHrr3MnopnH anHHMacH yr{yH
uyejjen Qyxqar'lenraa eJrMr{ upo6aer,[nep he.Iln onyHManhrAHp.
Eynyrura 6spa6ep Br.rpyuap repe$ungex xocroJrr{KJropo raprubr xeH
Myhexqusujr{ BaKcHHJrop[ anHHMacH Hornqocrnqe uyejjax MyBes-
Sarujjeraap onlo eAr{nMr.rrry{Ep.

henarnr A rnpyc.naphr. herarur A re ja jo;lyxy.ry henarnr
rrox KeHHru jajuluuur Bupyc xacreJruxJrop[Hrorq[p. Ey xecreaux-
,ra rrry6apueaAe raHbrEAa henarur A nnpycyna rapruH aHTrrreJrJrop
oJraH [ncaH sepqa6rrn4an ucrn$a4e eA]rJrHp. Cox xrurep henarnt
A nupyuapnuu hejrax Bo lrHcax hyuejpeaapnqo jerurnlupMoxno
BaKcnlurop anHHMHruAHp, HorHr.roAo Bnpyc/rap Bs orurapHx @pxu
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cTpyKTyp 3ynaJr,napbrHbrH rpenapaTHB arrbrHMacbr MyMKyH onMyrrr-
Ayp. Oepq}I crpyKTyp 3ynanrapbrH re'cupuHqaH cunre3eAlrJroH
aHTrrreJrJrop 6yren nr.rpycnapa rapun heccac onMypnap.

KeH r'lyhanuuctrttju ycynJraptr u.ne 6a xrepuja hyuejpenopr,rHAoH
hr6pu arrrrrrerrJrap aJrbrHMbnrrAbrp. JIarnH oHnap Aa henarnr A
Br.rpycJrapHHa faprrrbr r'ly6apuaeqe ucrr.lsa,{e onyHMara japapcua-
Abrpnap. Dy cahe4e eJrMrr axTapr,rruJ'Iap AaBaM erAr,rpun[p.

floaxouueauT Bnpycnapu. flo,rr.ror*l ileill'lrr Bupycnapbr flrrca*r,a-
prrH ece6 clrcreMHHo ra'clrp epu6 uapaturd oMora xorupHprop.
tlauu Ba qaHcbrg BaKc[HrapHH a/rbrHMacbr ne 6upxa rer6uru
AeMoK oJrap Ku, xecrelujmr raprubrcbrrHH arbruMacb{Ha ce6e6 o.nyp.
floluorune.lrrrr e.nejhnne BaKcrrHnap arbrHMacbrubrH oH snBepuuurr.l
joay xeH r*lyheuqucaujr.r ycynyAyp. EyHyH y.{yH arrrarbrAaKu
Mocananapun he.nnu ra.na6 oayuyp:

1) uoauoulleJl,T xocroJlnjn,u repa4oH BHpycyH 6Nortro.nexyljap
Bs xeHerHK xycycujjeuapr.rHr,rH ejpenuauacu;

2) noarrounenr{T Br{pycy 3yrranbrHbrH cnHre3HHH TepoAaH Kyr,ury
rpoMoropa Manr{K BeKropyH ryperxAr,rpburMacbr Ba 6axrepuja
hyuejpecune KeuuprurMocr;

3) hyuejpeqe pexou6nnar MoJreKyJtyn cra6ua;ruju ae ro'cupll-
. HrrH To'MrrH onyHMachl;

4) anpyc 3yJraJrbrHrilH hyvejpe4ax xapuqa u$pas onyHMacH.
Fraanp4a roJnroMHeJrHT Bupycy (YpI) synaJrbrHbr cHHre3eAoH

xerrAag u6apar hu6pra Dna3Mr{A ajrbrHMrilru p-naKTaMa3a KeHr{
Bacr{r€crura HuruaHJraHMHru E. coli 6axrepr.rjacor hyuejpecnnqe
xrorillaur/(DrpHJrMbrrrrqbrp. Jlaxux 6axr:epuja hyvejpecuHuH cr{HTe3
er4rrfi YPI zytatru. Br.rpycyH aHrr{3apAa6rilHa raprrrbr peaxcuja
recropMoMrrrulflp. Ey, rnx ner6aAa cHHre3oJryHaH III crpyKryp
rypynymyHyn YP I 3ynanbrHbru III crpyxryp rypynyuryHAax Sepmu

. oJrMacH lrJre onar€AapAblp.
Aa6ar xecre.nuju repe4oH Bupycnap. Aa6ar hejran xecreluju

ony6 reng receppy$arnna 6ejyx snjan nypyp. Xeirenuje rapurbl
\ $opr"ra.nunae enAypynrr,ryur 4a6ar BupycJrapbr ecacbrHAa aJrbrHaH

BaKcr{HJropAeu ucruQago onyHyp. Jlaxux 6y ycynna anHHaH
BaKcr{Enep 6e'gon aans Ao olrca BHpyneHrnHK xecropup Bo
xecreaujux Aaha Aa KyuJroHMocrure ce6e6 o.nyp.

Me;ryr*qyp KE, Aa6ar Brrpycnapbr hejnanaapqa BupycrapH
xejrpa.n.uanrrbrpaH aHrr{reJrnepr{H o{.Hre3uHe ce6e6 oayp. Jlaxns

,hejraxaapnau qoxny MHrAapAa 6ene anrr{rennopAoH u6aper
BaKcrrHr.rH arblHMacbr 6ejyx uarr.turuKrop ropoAr{p.

Enp uox enKonopAo aprbrr xeu uyhau4uctruju ycyay une 4a6ar
Bnpycy 3y.rranbrHbr clrHre3eAaH E. coli 6axrepujacn arbrHMburrA[rp.
EaxrepnjaqaH anbrHaH 3yJran aKrrlBcrr3JraruAlrpr4aMr{u 4a6an nnpyc-
napbrHa Hnc6ereH Br4pyneHr xaccaje MilnHK 4ejurr ne helnanaap
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YqYH raM robnYKOCr3AHp. Ey ycynna acaHnbrura qoxny BaKcr.rH

aJrHrrMachr oHyH Te3nrrKne Aa6ar xocToJrr,rjr{Ho raprubr MY6ap[3eAe
rsr6urarHs ce6e6 onr',ryurAyp.

frenarnr xecre.nxjrulr repoAoH Br,rpycnap. Jonyxyuy xesre-
rurKrgpoAeH heuarur 6rp Heqo rpyra 6enynyp. (henarnt A,
henarnr B se c.). Bynnapux uuoprclrHtre oH KeHr.ru jaju.naxu ue
rehayxean oJraHH henatrr B rupycylyp. OnyH reperguju xocronnK
KscKrIH pecnuparrrB xecreJrrrKJrepAaH coHpa uKrlHutl jepu ryryp.
Xecreaux eaejhune BaKcuH anMar yqyx aHruTennap KrrM[ xacTa
raH rura3MacbrnnaH ucrrSaqa onynyp KH, Horr{qoAo oHyH rer6urn
r'rehqyqaaurup: 6upnxuucu, uJra3MaAaH aHrnrennop[ ajupn6 ce'j.ne
ToMngJIgMoK Jra3blM xorup (qox saxr BaxcHHAo 3yJraJrbrH rapnrrrbrrbl
onyp KrI, 6y nu nejsex,q 3aMaHbr alnepxlrja B9 aHrHuMMyHoxeH
peaxcuja.napa ce5e6 onyp); HKlrHr{Hcr.r, BaKcr{H aJrMar yqyH qoxny
raH rura3Macrr reae6 onynyp.

Ken lryhen4ucnnju ycyny rryre henarur B nupyc xecrertlrju
elejhune BaKcrrH aJrrJHMachr rau hea.n oryHMaMDrrrIHp. 9ox.lly
hu6pxa BeKTop MoneKyrurapbr aJrbrHMbrrrr Bo E. coli 6axrepuiacw
hyuejpecunge KroruraurAupbrnMbrrrrArlp. Eyryn hantapga E. coli
6axrepujacn uox aeus 6urr'loK Bo a3 MHrAapAa BHpyc cr{HTe3
erMoK xacconopune Manr{K oJlMyrnAyp. Ey, aHruxeHnx 6axrepuja
hyvejpecn yvyn aehepJru oJrMacbr Hira ueah eAlrJrr,rp.

B H TK I,I B I{PY C JI AP hI H bI H I{M MY H O A I,I A TH O C T I{K A C I,I

Te6r,rerAo MoAoHr,r 6urxuaepu xocronoH,qupeH jyaaepae Bupyc
jajuaMnurqbrp. OHaap KoHA rocoppygaruxa 6ejyx sujau Bypypnap.

Bupycnap.na oH qox joayxar BexerarrrB joala uoxa.naH Korrn
receppySaru 6ntxraaepn4up. Br.rpycaa jonyxrrlylu 6nrxuaepuu
uehcyrgapluru KerAHKr{e aurarbr Ayuryp Bo Horur{oAo 6nrxn
qDlpnarubrp.

Bupycna qox xeHrru joayxan xaproS jyrrrpyrapnqup. Kapro$
jyr'rpyaapuxuH ,qeMeK oJrap Kr{, hauucn Br{pycJra joayxrtryru olyp.
Kapro$ 6urxncnlau xecTonorAr{peH 20-asn rrox Br.rpyc HeBy
ue'ayuAyp. Btpyccya Kpro$ jyr"rpycynaax sMaroxoren 6urxosu,r
uehcya4ap.uurrr B[pycra jo.ryxruyru jyr,rpytax anbrHaH 6umcnje
nrc6ereH 40-80% qox onyp.

Ellrxnnnn pnpyc xocronnKropfiHa rapruu ecac ruy6apuse
ycynnapHHAan 6npn carJraM 6urxrmepuu aJrHHMachrIErp. Ca"aa,
6rtxulep aJrMar yuyu jonyxr"rajan roxyrunap Bo yr{ ryMyprtyrnapbrH
6evepnnr'lecu KlrMlr ycynnapAaH lrcrusale enrarp. Sy yay-up
heca6nxa uox 6ejyx coMopo r,rJro carraM 6nrxulep irrrop, ,u*r,
oHnap acaHJrbrrna xecre 6urx[nopAoH jenn4ex BrpycJra jonyxa
6rtnupnep. Byna xopo Aa rrry6apusa rea6upn *r'r, *"ar"rr*
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iajnrruHur cahere 6yryH 6urruaep4 jax4upuar reae6 oaynyp. By
npo$u"zaxruxa re46upnxae ocac tuepr BaxrHHAa 6nrru.nepnH
BnpycJra ioayxayryxy re'jnx eAn6 AuarHos mjuaraup.

EHp .lox onKeJrepAo 6y r,rercerurs Br{pycnapbrH r{MMyHoqr{arHoc-
THKacH ne ja anrraspra6napAau ucru$a,qe eAr.rnrp. Pycujaqa 6rp
qox 6urxu BnpycnapbrHa raprrrbr aurusep4a6aap hasnpraHMHrrrAup,
raKHH ouJrap qox a3 Searr,rrrra Manr{KAr,rp. ,Il,nxep repe$geH,
ant[gepAa6nap anMar YqYH aHT[KeH aMr{Jr KHMr.r Br.rpycnapbrH ToMr{3
ulexr{JrAe aJruHMacbr reae6 onyHyp. By uce rrox qeruH se r"rypexxe5
fipocec.nep cajecunqe 6aura xearp.

Ken uyheH,qucar.rjlr antusepqa6HH anHHMacHHAa aHTlrxeH KHMrr

ucrn@qe oryHaH BlrpycJrapbilH japanuacuxAa jeHH nepcnexrnBnsp
aqAu. EutxuJropu ir"nyxtypax Br.{pyc KeHHHT{H 6axrepuja hyuejpe-
nopHHAo *ssggrrrrHpHnMacH cy6yr e,qHa4N. KaproSAa xocroJruK-
ropoAeH BnpycrapHH KeHH KroH,rrarrrqHphrnqbr se E. col.i 6arrepn-
jacu hyuejpecxHAe eKcnpeccuja oJryHry. EyHyx;ra Aa unxpo6ro;ro-
xla ycyrura Sepr*renrirpaap4a 6axrepuja,rapu 6evapuexna qox rbrca
uylAelAe xej.nu MHTIApAa AHTHKCH aJIHHMAcbT npO6.rrer'.ru heII
onyrr4y. Axtnxealep aJrbrH,qbrrIaH coHpa r{KHHvn npo6aotl axrr-
TeJrnoprrH (anrnsepAa6qH) annnuacuAbrp. AHrure.naep uxu jo.t.na
anbrrtrp: l) hejeax.napuH r.rMMyHH3acujacn ycyny (lruuynurer
japarr'rar) u;re. By qoxny Mr,rrAapAa aHrnsepga6aapbrH aJrbrHMacHHa
ecacJraHHp Bo r{ox 6aha 6arua xorup. D hu6prp crlqaH
hyuejpenapraxuH (hu6punor"ryH) ncru0aAe onyHMacbr rae cnecu$xx
MoHol(Jlouan aHTHTenJrep aJrHHMacH. By ycya.na hr.r6puqor'r carJraM
cnqaHa nejnex.q eArnxp. MyejjeH MyAAarAoH coHpa r6pKu6nu4e
aHT[Terrop olaH cllrritn raHbr Kerypynyp. Eyna accnr uehcyn
AejuJtt{P.

Yuyn.ry npo6aeru BupycJrapbrH KyrJToBu Auaruocrl{Kacbr yqyH
jyxcex heccaclmra MaJrlrK MeroAnapbrH haeup,ranr,tacr{ Ba rar6n-
rnAtrp. Brpyola jonyxrrranu xex jyupy-napbrHAa re'jux eruer 4aha
Irerce4eyjrynqyp. Kapro$ jyr'lpyaapHxga BupycnapbrH Mur4apbr
uys'u olqyry y,{yr oHy re'jnH eruoK qox qar[H oyp. Eyna
6axuajapar anuMnep repesnu4ex haaup.nanax HHr.re ycyrnap 6yxa
Hl,rKaH Bepup. Ycy;raap4ax 6upuxun ecacHHAa aHruTerr Bs aHTrlKeH
onan uyhnrge 6axrepuja hyvejpeaepuxux 6up-6upune 6upaerrrMocr{
peaxcujacu reruKuJr e4up. Ey ycyn KoK jyr,rpy;rappux.qa Br{pycnapu
0,1 uxr/r'r;r rarHJrbrrJra 6ele r"ryejjen errneje HMKaH eepNp.

OOTOTPOO DAKTEPIIJAJIAPbIH GIIOTEXHOJIOKHJAAA
IICTI{OAAe OJIyHMACITI IIEPCIEKTHBJIepU

@ororpo$ 6axrepr.rja.lap hereporpo$ opraHr{3Mnop4eH @pnan
onapar xyHoru eHepxHcEHAoH r.rcrn<baAe erMoKJro (reaaujjar
xscroprpnop.
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Orurapun 6uorexnoroxujaaa ncrn$aAe jo;urapu uox uyxteruS-
gup. KyHeru eHepxlrcuHr{n heca6nna oMorsxarsH 6uryrae jaxauar-
nap, gylnan, 6nonpenaparrap anMar yqyH re3onerreH xaMManrHp
(6ax: @cnn 20). Ey MuKpoopraHuara;lrcpnr 6euepu;ruecu re6lun
uo cyu'u cy hense.rapn cerhurqo, ToH3HM onyHaH QompeaxtoR-
napAau hajata Kerrnprutrrp.' CnaHo5axrepnoprrH ne nypnyp (aa-
rupuuau) 6axrepranapHHrrH 6noxyrrerepxHroH aaor xy6pecu,
hejuan Bo ryuurap yuyx rnjucrar 3ynanu jeu rrun nclta$aAe
eArrnHp. Ey 6uoxyraaaep4ax ra5a6er, KoHA mceppy@rn L\)

TexHrrKaAa rgr6ur oJryHaH nonucaxapruJrep, xaffohuAparnap, aMHH

TypEyrapbr, ltvtrrr.Arap, BHTaMrrHJrop Be c. 6uonoxN aKTIB
MaAAonop :urMar o.nap. Ox.lrapaan ejxn 3aMaHAa AT@ re lryxmau$
x@xropaapnn $orocuHTeTHX 6epnacH, hngpoxenasa, OeppeAoK-
crrrr Bo crrroxpoM xnuu SepueaTnepr.{H aJrHHMacHHAa ucru$aaa
oJryHyp.

Cunaro6axrepnopAoH oJraH crr[pynr{HaHHH 6euepuluacune
6ejyx eher'rujjer nepuaxp, 6ele KH, arbrHaH 6noxyueqaH ToKr{a
jeu xerce4nae Aejul, erlotdo Aa 6np trox HHcaHI{ rrAarapa onaBo
erxoxAs ucrn6a4e oJryxyp.

Oormpo$ 6axrepnja;rapqan ejnu 3aM:rHna unpxa6 cynapHx
ToMlrareHMacu, rpanc$oprtracnja pearcuplapnn anapbr.lMacbr, no-
tncaxapuutspr{H rapqanaHMacHgra .qa ucru0aAe oryHyp.

Onaapmn 6uorexno;rorulala ucrnSa4e eAr,rJrMocr{HHH oH rrep-
cneKTuBnH iraaapunqaH 6upu auuoHjax re hrqpoxeH ra3HHHh
iurHHMacH up (6ax: @cx.t 20), r'reca;rer.: Rhodopseudomonas
capsulata KynrypacblngH rypy rroKH HJro 6np r 6uoryr;le
oMonoxorHpr'recu 200-300 rurr HZ aJrbrHMacril HJre KeAHp.

Kexetlx rrlyheHqnc.nNK MeroAy r{Jro MnKpoopraHu3Mnop oca-
curra cyreprpoAyceHTnep Bo Myxranrr$ ruuxpo6, 6nrxu ue hejnax
MoxrrraJrr rrrehcyrurapu Kyxarrr eHepxucr{HAen rcrn$a4a eTMoKra
eMeJroKerr{pon jenu Sopuaaap aJrMar onap. On;lap4a coMopanu
KenerrrK rpaxc$opr'racnja cncreuuxnH onMacn Be [ra3Mr{Anop}rH
TanHJrMacH reHerlrK uyhen4uc.lrux cahacr.lrge qaJrbrruaH anuMJrop[H
Ar{rrBrHHU laha qox tdea6 eArrp. JIaxuH 6y opraHr{3MnapHH
xeHerrKacH as ejpeHxaquju yuyn 6y caheaa haaeaux Sajnarru
HgrHqonop anHHMaMbrrrr,qHp.

KEHETHK MYhEHAHCJIIIK BE MOJIEKYJIJAP
A3OTYH DHOJIOX}I OHKCACHJACbI

Kexq receppyfaru 6urxulepuuHH a3or xy6pecu tlao ro'MnHn
en uyhyu npo6ler*lapgex 6npn4r.rp. Ey r'lerceqae heu xur'ajann
agor xy6pocus.qex, har,r Ao 6no,roxn SnxceoaynaH a3orAaH
ncrn$aqe eAr{nnp. Knujenu asor xy6pecu .{ox 6aha 6aura xeauoxlo
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6epa6ep, ropuarAa aehepau a3or oKcr{.qnoprrHulr japanr"racuua ce6e6
oJrMaura orpa$ uyhuru aehepaejup.

On ceueperrr a3or QnxceeAex MuKpoopraHu3wlop Rizobium
qrxcru KoK jyupycy 6arrepujanapnAup (6ax: $ecu.rI 5). By
6axrepnjanap aHqar naxJfftrbr 6urxnrep.ne cnu6uog hejat ruepau-
TrrHIo a3or MoHrrMcejup;rep. Cur"r6uoeyx r*loaexy;Ijap MexaHrISMI{-
xrx ejpennnMocr{ xecroptrr, KI{, KeHerI{K r'lyhenguclux Ycynnapbr
r.rro AeHJr[ 6urxr.rep;re MyurropsK aaor Surceeqeg jenn M[rKpoop-
raH[gMrrop japam'rar r.rMKaHb[ BapAblp.

Monexy.njap a3or MoIrr4McoHr{JrMecH ycyny wte 6nrxusrepe jexu
xeHerrx xacca Ao BepMoK MyMKyHAyp. Arpo6axrepnja (Agrobacte-
riuml hyuejpacuHAe Ti fitasuu4rrnlrH oJIMacu cajecunqe 6urxn-
ngpAg oHKoKeH rulruurgp japatr"raraa oHJIapbI xocroneHAl{pup.
Agrobacterium rhizogenez 6axtepujacuHun Ti ruIasMunuHHH.

,[HT-cu o3-o3yHs 6rmxlr hyuejpecn xeHoMyHa Keqrp Ba oHy
Errur{pArrp. Ti uJrasMuAu .[HT-ua HcToHHJIoH xenu 6upaeluArlp-
MeKJre aJrHHaH pexoru6uxar .(HT uonexynyHy jearqen arpo6artep
hyuejpacune reunpu6, fiurxunu 6y 6axrepuj anap:r^a joayx,qyplyraa,
?i n.lraeuuAr u;re 6epa6ep rcroHuJroH xen 6axrepuja hyuejpecuxqerr
6urxu hyuejpecune acanarrraa Keqnp. Eere 6urxu hyuejpeaepux-
AsH peKeHepacnja joay u;re asorSfixceeAeru jeHu 6urxu aJ]Mar
MyMKyHnyp. AyHja anlrMrapu 6y ycy;r.na xox jyr'rpycy 6axrepuja-
napbrHAan a3or $uxceeruexfi KoAna[rnupaH xeHH arpo6axrep,
coHpa r{cs 6zrxn hyuejpecuxo KerrupMoKne jyxcex uehcya4apaura
MaJr[K KerrA Tocsppy$arn 6nrru.napraxuH aJrHHMacH y3opHHAo
uur.nejup.nep.
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OECHJI XXIII

hYIIEIPO MYhEIJAIdCTIVIJII BE OHAAH
5r{0TEXHOJTOKUJAAA r4CTr{OAAe OJTyHMACbT

OH'eHasH 6uorexnoloxlrja unxpo6, 6urxu ne hejnannapAaH
urrscaAr.r uehergen coMopeJrH so nat[I{6 uahcy.ruapmH aJrHHMa
texHoaoxujacHHa ecacJraHblp. Myacup 6uorexHoaoxaja uce ejHu
3aMarrIa xeHnsplrH KeqypynMecr ws japa4uaun cyn'n cucreu-
nopAoH ncrn$a4e oJryHMacbr, eyKaprm hyvejpe, roxyMa Bo
npcrrouugrnapbrH cepSecr 6errepruruecu we ananoAap oraH
texxonoxnjanux (rtayhen4ucuujraH) MoHHMcoHrurMocHHr{ Ha3opAa
ryryp.

EHTKII hYI{EJPEIEPHHI,IH EEqEPUJIMECH

Toxyr'.ra4an ajpunMhrur coMarr{K anv 6urKH hyvejpecn rrr[HK
r'lnxpooffiexT KIIMH re6y.u oayny6, oHyH 6evepxauecu y.ryH
r'ruxpo6uoaoxr! rexHoJroxuja re ailaparrapAan ucrn@4o oJryHyp.
By hyuejpe.rroprH Kynrypa uyhurnn4e 6ejyua ejpucu MuKpoopra-
Hr,r3MJroplrH 6ejyr"re ejpucuHqen heq Ao $epraenr"rnp (uexu.l 38).
_ Veyn MyAAor in vitro ruopauTAo 6evepu.nen 6nrxu hyuejpaaapu
6auuranrur{ 6lrrxnje xac oJraH xacMcenepr caxnaja 

-6u,rrup.rrep.

Onnap rorlrnmeHTJrnx ra6u.nnjjarnopuHlr Ao y3yH MyAAar rrrrr{pMup,
je'Hu 6nrxrur{H HHKr{ura@ nporpaMunbr hejara xerrrnprrprrep ,e
HarrqsAo coMarHK hyvejpe 6yren 6nrruje verpnrrup. Bevapnaen
coMarrrK 6urxu hyuejpurepnnnx 6y xaccenepfi onaapaaH 6rorixno-
.roxuja,qa ncru$aqe errrreje rrMKaH Beprp.

Enrxn hyuejpe Be roxyMaJrapnHbrH 6euepuauecHHa ocacnanaH
jexn texxoaoxu [poceclop yq ocac ucrflraMerro anapbrnHp:

t) 6urxu MoHruoJrH 6uo,roxu aKTr{B MaAAonopr.rH cexaje
Ycynnapb[ rrJre anblHMacb[;

2) 6nrxwrcpHH caranAHnMacu ne cyp'euu KJroHan MHKpoqo-
XA'AHJIMACH;

3) xenernx xaccoc[ 4ejrmunu 6yren 6rrxrr aJrMar MorcoAurro
xeu uyheH4rucnujw ycynnapHHbru 6evepNlex 6urxn hy,rejpenepune
rer6nru.

Eurru.nepux ecac xycycnjjerrepunqen 6upn oHnapr,ilH qoxny
MurAapAa HKuH.ru Aopoqanu uera6oaurrep (a.nxoaolrAnep, crepo-
H'{lep, rnYKosrlAnep Be c.) cgHre3 erMenoplAgp. Eeueprurex
coMarrrK 6urxn hyuejpenapu ueh:r lrKuHrru 4eperre.rrnr- nnera60niraep
crrHre3 ereMK xaccsJrapr.rHr{ cax.najup.uap xx, 6y Aa cenajeqe
hyuejpeaep Bac,rocrurs uyxte.nn$ reri6orrrnrn"p* arorro.rac",
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lllexrtl 38. Xen-ureH 6urxllcnunn hyrejpe xy.nrypaculrrtrrr fujyr"ra

ojpflclr: I - unxrtH Kynrypa, 2 - r'raje nsot4a

AoH,Q/pynAynAaH coHpa

yrryH 3oM[H japaluP. Byxyx YqYH ocac Iuetrr jYKceK 6nocnntetux
xacoojB MarHK 6nrxu hyuejpenepHHHH aJIbrHMacHAbIp.

hyvejpeaepun r'rehcy;rAapnbrrHlrhr aprbtpMar MoncoAlrJlo Myra-
xeHe3 Bo ceneKclrja YcyDrapHHAaH KeHHIu nqruoaAo onyHyp. Ey
ycyDrapna PycHjaga - pyrrKpHAoH aJrKano[Anun 6utxuje HHcfuoH
20 ao$s rrox crrHTe3eAeH 6rrKr hyuejpecu KynrypacH aJIbIHMHIIT-

Aup. Aftur IuTaMMJrap aJrHHMacbrHbrH Anxgp YcyruIapbl coMaruK
hyuejpeaepux hn6prune JurprurMocn se uef,a6oarrJropllH 6uocnn-
Te3rrxu ra'jun eEsH Kexrepnu uuxpo6 hyuejpeaepuHo KeqypYn-
MOCrIlrp.

Axrlln ooMarHK 6utxu hyvejpeaepuH,EoH MyxronrQ KrMiaBE
MarAoJropHH tpanc$opuacuja onyHMacn yqyH qe r.rctu$aqa eAI{JIHp.

Ey uercepre 6urxu hyuejpe.rreplr xeJl y3opHHAa rnrnxpoS hyuejpe-
Jrop[ KHMR nuuo6nnnao eArurup.

Bup cupa enKonopAo cenaje rrrurjacurqa 6nrxu hyrrejperepunun
6noxyrae;repn anHHHp. Mecelan: Pycnjaqa xeHrrreH 6nrxucuxux
hyuejpecu 6evepnaup, Janouuja4a y6raxuox- I 0 xoQepr*renu,rH aJrnAr
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yuyH TyryH, IIruKuHnH aJrMar yqyH rlco ce$epory 6urxraepnxnx
hyuejpeaepu 6e.repn nup. hyuejpenap 20 r'run JIHTpJTI{K $epr"rentiop-
mpaa 13 r/a 6uoxyuro oMono KorlrpMoKro 6evapuanp.

Bupyccys xapr@ jyrrlpyaapu, uuje;rax, Mopyr' 6eeex 6utxu-
Jlopu, Ky, ToxyMJIapbrHHH aJIbrHMacH yqyH 6euepuleu 6urxnnun
hyuejpe Bo mxyMaJrapHHAaH ucru@aaa eAHnHp Ba Harur{oAa qlrJIaM

6urxrurep aJrbrlrHp.
Eutxu.nepnH KJroHaJr MuKpoqoxanAbrJrMacu KeHgrr{Ka Ba celreK-

cnja uur.nepn yrryn Jra3HM oJIaH MyxreanS. noa Bg copDrapHH
japaqu;nracsrqa nb ucru@a4e onyHyp. Ieaaupaa 82 @uaeja aru
433 6srKx HeBynyH in vitro uaparrAo KJIoHaJT MrKpoqoxarAHr-
uacu ejpenrurMl{trrAlrp.

Eutxn hyvejpecn , cesnjjecuxqe anapzuraH MyraKeHe3 Bo

cenexcuja xecneJrnKJrop Bo excrpeMan lueparre rapIIrH AaBawrH
o.lran 6urxu;repun japa4u;ruacHHa [rMKaH Beplp. AunH typuyna-
pHrrbrn aHoMa, aHanon apH oJraH ceJIeKTnn lryhntaapAa M)rraHTnap
ceqr{JrMacrrx}rrr MyMKyrrnyjy enaeo;rynuajan aMHH rypltrynapn r{rra
3sHxln jesn 6nrxn coprnapHxHH japagunuacu Y,{YH trIIKIrrr

ruoprArrp.
Jenu 6utxu ooprnapH Bo SopuaaapHxnn japa4nnuaorxAa

hyuejpe Bo xex uyheugrcrnjnnuu tetSuru 6ejyx yr"trqrop Bepup.
Eurxu hyvejpecuue pu6oaoaolu$oc@arxap6oxcluraaa-oKcuxeHaga

QepuenrunuH cHHTe3rrHn te'juu eAaH xeHuH 4ejuuu.nuuur Oopua-
CIIHbI Ker{ypMoKrro Smmesassycy a3anrMar heca6uHa {irrocnn-
regnn ruehcynAapJr-brrbrHn xej.ru jyxce.nruex utap.

Arn 6nrxn [poroflJracrJrapbrHbrH
6np.neur4npr{JrMecx Be coMarrx (napacexcyan)

hn6pugnemue
A.nx 6nrxu hu6pu4;repnHuH ecac iurtruMa jo.ry ra6un quncu

rrapra:MarrrMa ycynyAyp. JIaxuH 6nrxu hyvejpe npomruacrnapbr-
rHn 6npaeuruecr ir.ly rrJro napaceKcyan Be ja couaurx hu6praqaeul-
Mo Ao MyMKyrr{yp. Ey ycynyH ruahnjjerr oHAaH n6apa'rqr.rp xu,
raauqeju hyuejpeaepu KlMri q[IHcu hyuejpenepler (rarrletaep4en)
Aejun, 6nrxunnn couaruK hyvejpenepuu4eu nctn$aAo onyHyp.

Couarrx hyuejpeaepnxuH hn6prAJreuMacr{ uKH acac ycynyn
xenr$u HarrrqocnrAo MyMKyH onMyurryp. Eupuuun ycy;r 6nrxr
mxyMa re hyuejpamopnHlrH 6euepu.lrr'lacnqup. Xycycu ruAa uyhxru
Bo moparrr japaruaraa 6urxu.qeH ajpuarvruur hyvejpanu AilOOe-
pexcacnjaja yrpaAHpnap. Hecuue4e hyvejpurep mxyr'laja xac oJraH
oJraMorn nrrrpopox cep6ecr rexhyuejpean opraHr{3MJrop KI{MH
rloxarHp Bo jaruajup. Fry.rejpeaepun 6ene rejpu-r'ryreurot<Krur
6ejyrr,re Bo qoxanMacHHH ysyH MyAAar in vitro uapalmAo caxJraMar
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MyMKyHAyp. hyuejpeaepux 6e.rapunMo ruaparrrux gejlruruex ne ja
r"ryhure $rnrohoprtloHnap oJraBo eTMoKJ'ro oHJrapbrH jenuqax uyre-
ruaKKr{Jr 6ejyrtra Bs rroxaJrMacbr HoTH!,rocunAe nahr.rA 6up oprannau
oaan 6nrxuHun japanr'lacbr MyMKyHAyp.

Eeroaurlo, 6npunun ycyn opraHusr'r cenrjjacrHAeH hyuejpe
cerrrjjecrure KeqMeK Bo cbrHar ruyuocr{HAa qoxny ca}qa hyuejpe-
nopJro (6ejyrc cahe reae6 eAaH qoxny cajAa 6urxlurep eresnne)
ToArurar prrrrJrapu anapMar r{MKaHbr Bep[p. I,lcrexuaen raxt hyuejpe
cenlrjjecuu4oH MyroruoKKr{n opraHusru cennjjacr,tHo Ker{MeK onyp.

Hxnn.ru ycyn raqpnA onyHMyru nporo[JracTJrap anHHMacHHa
ocacnaHbrp. Ey MorceAJro cnecnSrr $epr'reuraep Bacr,rrocruro
hyuejpa Ar{BapbI (uonr,rcaxapuq ra.rrr) [apqaraHbrp, rar{pu,q oryHyru
nporonnacrnap ne ja rr,rna$crrs hyuejpenep anbrHbrp. flporonaacr-
Jrapbr xycycu reupy6a uaparrrr{HAe 6uptaw1wpwex;re hu6pu4aep
anhrHbrp. Fru6plrq nporouracrJrapr,rHbr rvryejjen ruepatrrAo 6euep4nx-
4e hyuejpa raaaSn jeun4au cuHres (6epna) onyHyp.

Couarnx hejeauu hyuejpeaepnn hlr6pNqaerrrMocn 6urxrr coua-
rux hyuejperopr.rHa nuc6aran Aaha aBran ejpauuauecuHe 6axua-
japar conynr{yrap 4aha 6ejyx eheunjjer Kac6 eAnpnep. Ey, hep
IuejAaH oBBaJr oHyHna oJraroAapAHp KH, coMarHK hejnan hyuejpele-
prrHAeH jalHus hE6pr,rq hy,lejpa, coMarrrK 6urxu hyuejpenepuHgen
uce heu hn6pu4, hyuejpa, helr ga hu6pn4 6urxn anHHbrp.

Couarux hu6pr.rqaeurMo ycyxy ryryH, xapro$, [oMnIop, KoK
ne 6up qox raxrarbr 6urruaepe (coja, HoxyA, [axna) rer6ur
eArurMr{ruAr.rp. Ey 3aMaH r,rJrKrrH ana hyuejpoJrap KrrMr,r rrleso$u
japuar hyrrejpaaapx rporonnacrnapu ra ja in vitro ttepanr4e
6euaplraen KanJ'ryc ToxyManapbIHAaH aJrbrHaH npororuracrnapAaH
ucrn0aAe eArrnup. ,(lrSsepencacuja oayHr*lajaH re cynru rvryhur4a
rroxaraH hyuejpeaep KyrJracnHo Kannyc Aejrnnp. flporouaacraapuu
6upaeurlrecu yr{yH oHnapu arperacnjaia r,r-e,pyi rojyp, je'nu oHnap
NOJI}IETHJIEHMHKON BACI{TOCIIJIO I4IIIJIOHNI,IKAOH COHPA IEPXU6IIHqE
KaJrc-r.ryM rroHy oJraH roJroBr,r r,lehay.ny u,re jyjyayp.

corrlarux hu6pn4.nur"ro rexHonoKriacu iexerl* r*ryhextucJrrrK
rexuoaoxujacblHAaH $epmn onapar rujrnleuru .rnhas Bo Marep[an-
aap ra.ne6 erMr{p. Eypaqa acenruxlr.ljr.r (crepu.n.nnju) re'unx e4exqrhas ne hyuejpe.nepnn 6euepnJrMocn yqyH KoHAencuoxep, hyuejpe
raru$uuu napqanaMar yqyH cernylasa $epr"renraepn,-surohop-
MOHJrap Bo rrrra uyhraur repxu6uuu roruKHJr eqex ruuxpoeJreMeHT-
nopAoH ncru$a4e eAunlrp.

hr.r6pnq;reuMo ycyny atu 6nr*y;ropuH aHa xeH.nepnuux jexx
xou6uHacujaqa 6npaaruMoc,rHrr ro,Mr.rH eAopaK HyBoAoHKoHap
KeHnepAoH n6apar hereposuror, HyBo Ba cHronJra3rnlacu ajpn_ajprr
aaauqeju hyvejpaaepAoH Ba cHrorJra3Macnr ajpu-ajpu hyuejpe.rrep_
AoH xorypyJrMyru 6urxrurap aJrMaFa r.rMKaH ,epr-p-. enlr .ripnae_
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narrlMa YcyDrapH Hno 6eno BapHaHTnapH anMar qox Baxr MYMKYH

onMyp.
Couatux hu6pnaneuMo ycyny rporoluac?Jlapux 6upaeluMgcrr

joay rure Su;roxexerux ueherqen rohyru oauajan 6nrxu HeBJIoprr

apaculrAa aArr qHHcH joa;ra MyMyKyH oauajan qapra3raltrMa

anapMara lrMKaH Bepfip.

Entxn hyvejperepu Be MeplrcreMnepl{HuH
caxJraHMa (Aenosure nojyrMa) Ycynnapbl

Eurxunrn car.JlawlarrrAbrpblnMacbr Bs MuxpoKnoHan qoxanAurl-
Macbl MoncoAuJro ocacox anrrKan Mep[greM hyuejpe.nepunu in vitro
EepaurAo 6euepup;rep. Eeae uepar{rAe 6nrxn hyuejpenepu AopMaH
MaAAenopE se 6amra uera6oaur.noprH rpoAyceHTJIopHHo qeBprrup-
nep. Ona xope Ao 6y qaHJrbr clrcreMJloprn $ean reaujjerqe
caxJrauMachr 6ejyx eheuujjer xec6 equp.

Couarux hyvejperep ne hejnan cnepManaphr r'aeuSu reMnepa-
TypAa AonAypynMyur ha:aI.a caxnaHbrJrup. Eere caxnanHnMa
Elolxtrrrn xpno6arrx ag.rrannp. Byryx 6urxu hyuejpeaepuHlr Kpno-
6anx.rapqa caxJraMar MyMKyH Aejun.

Fryuejpeaepu rrraje asotra AoHAypMarna 48 xoo 6euepuaen
6urxu hyvejpecu MeprrcrewroprHr{H caxJraHMa ycyny uu.nsH[6
haaupaaxuurrrAbrp. .(on4ypyar'laHuH qoruH tnju 6urxn hyuejpeae-
plrHrrx 6up cupa cneclr$ux xaccoJropr: repxu6uuge xejnu.r'rur4apqa
cy onMacu, 6ejyx eluyje 86 rroxny cajAa BaKyoJurapa MaJTHK

oJrManapbr ure 6aryrroAup. JIaxuH 6yryx 6yH.rapa 6axr*rajapar 6urxu
hyvejpeaepunlur in vitro urepaur4a 6euepnnMecrr rurs Moruryr oJrau
.na6oparopujarrapaa aprtrr rpuo6aHxaap MoBrryAAyp.

hyuejpe.rrepfi 'y3yH MyAAor caxJraMar yqyH oHnapH - l96oc
reMneparypAa uaje a3orna AoHAypMar na3HMlbrp. .(ou4ypr'ra
tuoparrrlrHAo ]rera6offisrtr flpocecnopuHr{H TaM KocuJrMecr,rHe 6axr'aa-
japar uonnauMa TopoAen 6on pa,quacujacuHHx MeBr.tyAnyry ocac
uenSu veherqnp. Jlaxux $on paquacnjacu uox seu$ re'cupe
ManIrKArp. .(onqypynrrryru hejnan pyurejun hyuejpelapunnu l0/"-
Ao neT:uurbrr Be xpoMocoM 3oAenoHMonoplrHuH japaHruacar yuyu
oIUIapbI 30000 rrJr caxJraMaua3brM onAyry uyejjex eAHJrMt ruAr{p.
.{,euenu, AoHIypMa ycyny hyuejpe.rrepn y3yH Myggr aKrHB harlla
caxJraMapa HMKaH Beprp. Jlaxun ycynyH AoHAypMa-caxnaMa-
Aouar.rMa flpocecnopu hyuejpeaep yqyH eKcrpeuaa ro'crps MaJrr,K
ony6 auraruqarrr uephelsnepAoH n6aperqup:

a) hyuejpeaepnn hasup.naHMacn;
6) xpuonporeKropyH (r'ryaa$uaequqr aMHrr,rH) erase eAHnMocH;
B) [porpaMnaruAnpnulrvrnru AoHAypMa;
r) ruaje a3orna caxnaMa;
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A) ree AoHaqMa;
e) KprrorporeKropyH ajpnuuacu;
x) hyuejperepux 6eueplr,rlMocH;
s) 6lrrxuxnn .pexeHepacujacm.
Enrxn hyvejpenepuHu AoHAypMar yqYH ocac uoprJlepqex 6upu

Ao ounaphln hasuplanuacuAblp. Pycnjala jepxexy, heu.rru xex-
rueH, ycKyKoty hy,rejponopu ra xapro$ MepucreMJIopI{HHH AoHAy-
pliuurrcBHAa r"ryhyru ehqnujjer xec6 eAeu 6a'au qehetaep ejpe-
rrrrnMlrruAlrp. Meca;ren: jepxexy hyuejpeaepnHuH roKpapen 6up
xeua qe@e Be ycKyKory hyuejpe.nepr.rHl{H MaHHUTJIH n{Aa uyhuruu-
,qe 6euepuar'.recu hyuejponspuH erqynopll Ba BaKyonnapHH MHrAa-
pbrHbrH a3aJrMacuHa ce6e6 o;Iyp. Brp uox 6nrxu hyuejpeaepunun
rrca oBBerqoAox a3 Mr{rAapAa aMr{H Typruynapbl oaax uyhurqe
6euepu.nuacn 3apypnAup.

Ceueperu Kpr{onporeKTopnap KHMu aAgreH AnMergncyaSorcu,q,
urucepr{H, npon[H Be caxapogaAax ucru$aAa eAunr{p. \wuerul-
cynQoxcuq HaAlrp Kequqr xaccaje MaJTEK ury6 r.aehxeM rypynyuny
MeplrcreMJrepun haaupnaHMacbrxAa' rer6ur eqwup.

Jyxaprrqa rejA eArnoH hyvejpenep rrraje a3orAa 3-4 uJt
caxnaHrbrrAau coHpa jenu4eH-6epna o;ryny6 6euepu.nuun'Anp.

By Kynrypanap jenn,qen 6urue xaccoJropu HJro 6epa6ep
r'rop$oxexerux, 6uocuHrerHK ne 6norpaHcoopruacuja xaccsraplIHfi
4a caxnajupaap.

Eeroauxra, 6nrxu hyuejpe Bo Mepr.rcreMJraprHr.rH xpro6axxla-
pnr heu 6euepu.naH rrrraMMJrapbrH, heu Ae 6nrxNlapnn uyxm;ruQ
HgB Bo coprnapbrnbrH KeHerlrK $onnyHy ropyjy6 qtxJraMarn Te'MnH
CAHP.

Couarux 6wrxu hyuejpe.nepu ceBnijecrH.qe
MyraxeHes Be ceneKcHja

Entxu hyuejpe.napunuH in vitro uroparrAs 6eueplrauecn
coMaTrrK hyuejpeje 6uaasacnre eKcnepnMeHran re'cup errrleje,
Kynrypanapun 6nrxuje pexeHepacujacu (rorunoreHTJn{K xaccecu)
uce qejuruxenauja ue'pya raJrMHru hyvejpe.uep acacuHAa jenn
6ntxu copr Bo $opr,lanapu aJrMara r,rMKaH Bepup.

Conarux hyuejpeaep4e rvrerce4ienay aejuurnx.nuKnap anapHJr-
MacH aruarHAaKH MeroAr{K MocorsropuH heuu uJre enaroAapAHp:

1) xaoHaaurAupMa r,lex6ejnnu TanMar (anrrlar) Bo KnoHnarrrAHp-
MaHbrH caMopannnnjnnn jyxcenrruex;

2) ceaexrun uyhurlapun hasupaauuacn;
3) uHqyxcrjoH Myrarexe3 ycynnapuxun hasupnaHMacbr;
4) coMarlrK hyuejpe.nepuH xeHerHK ro6nernnnn qejr.ruruecn

ycynnapbrHbrH haaup.naxMacbl.
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K.nouarugupMaHbrH (hyuejpeaepux sKHJrMo Be 6ejyr.,recu,
orurapAaH xa;ronuja anErHMacbr) ecac ueH6ejr.r rordpru onyuMyrrr
rrpororuracrnapAErp. Onaap xeHerHK re $usuo.noxn 'reherAen ejnu
cenujjeje, jyxcex perpoAyKcrjaja (es-esyny japarr"rar) uaaux olaH
nouyajacujaqaH u6aper4np.nep. JIaxuH heq Ae 6yryH rerrprA
eAuJrMrrru npororuracrnap o3yHy AorpynrMypnap. ByHa xepe ,qe
Kroru[arrrAHpManbilH 6aura rr.reH6ejn xr.rmu hyuejpe hoppacunAaH
(cycnensujacrrnAau) ucruSage e4nlup. Frasupqa cep6ecr coMaruK
hyuejpe.nepnn 6evepuauscuHrrH r,rKrr ycyny ue'ayu4yp: 1) ce'{ua-
uum hyuejpenopuu Mr{KpoKaMepanapAa 6euapumuecu; 2) hyuejpe-
noprrH KyrnsBH cyporAa 6euepuauecn.
Merce4ienay celexcuja arapbrJrMacbrHAa (r'lyejjeH 4ejuuur.nrje
yrpaMuur hyvejpe.napr{H ceqr{JrMecuuAe) ceJreKrr.rB cucreMJropAoH
ncrn$aAe onyuyp. Meueln hejrauaapuH coMarr{K hyuejpelepu ae
MlrKpooprann3Mnap y.ryH 6ena cr{creMnsp aprbrr ua'nyu,qyp.
Mecenen: anrr.r6uorurcJrope, HyKner{H Typruynapbr Bo 3ynan cr{HTe-
3tl,dl{ rOpruoaaajau MaMeJropo, aMr,rH TypruynaphrHbrH eehepar.r
aHanornapHHa rapruEl AaBaMJrbrJrHr. xecrepoH cHcTeMJrOp.

Enrxu hyuejpeaepu yr{yH crpec re'cupaspo rapruu AaBaMJrbrnHr
MonceArJrs ceJreKTr{B cEcreMAoH ncrn$aqe eAnJrMocr,t 6ejyx ehar.,ruj_jer rec6 e4up. Eeae crrcreM Bacr{rocuJro receppy@ar eherrlrjjeuru
aMrurnapo r"rynasrr rxoKlrJrAo ceaexcuja anapHnbrp.

Eurxu cerexcujacuurrx rrryhyu npo6.neuaepr{HnoH 6upn,qo
[aroKeHJropa AaBaMnbil $Oprtra.naprrH aJrbrHMacbrAHp. flaroroxcuH-
nopo AaBaMnU (pesucrenr) x.nonaap aJrMar yqyH ToMH3 ToKclrrurop
re ja uaroxenuH 6euapwtAwju Kynrypa rrlehcyay o;rax uyhurqen
ncruSaqe eAlrnup.

Me4enu 6nrxuaapun hep6ucu4aep na 6aura MaEAenopo raprubr
peancrenraujrHnH ceJreKcujacu Aa yMAa MacenaJrapAex 6rpuqup,
MACOJTOH: hep6ucuqaepa AaBaMnbr SoprtraaapuH anbrHMacbr aJrar
ornapHHa raprrrbr xuujeru r,ly6apuae r{MKaHnapbruu xej.nn AapoqsAa
aprHpHp. CeJrexrrs aKeHr xnr,,rr,r NaCl ae NazSOa dnpaeurreae_
plrrrAor{ 

_ 
ucrn$aqe onyHMacbr Ay3aAaBaMnu $opr'.ranapnn a.nunua-

crura, 6y lrce 03 nes6acuxAe ruopaH TopnarnapbrH MoHHMceHrur_
MocHHo rrropar{r japa4up.

Eurxulapun, xycycaH raxbr, 6urxnaepraHuH oBo3onyurraajan
aMr{H TypmynapbrHEr cHHTe3 erMoK oJraMarHHo ocacaH ce.nexcujacu
6urruuuaNjnH ocac npo6aertlaepr{HAeH 6upu4up, Ey eaaruere xepa
coMarrrK hyuejpe cenujjacuHqo arapHnaH ceaexcuia aMrrH rypuy_
JIAPbIHbTH TOKCI{KH AHAJIOTNAPbIHA TAPIIIbI AABAMJIbIJIbIT CUCTCMI,I UJIO
luapo onyHyp. 3ehapar,r aMuH rypruynapbr aHanornapuHa AaBaMnL{
hyuejpe.nep 4aha uox HopMan aMHH rypruycy oMono Karlrprp.
Meceaas: erHoHHHo AaBaMnbr o.nan .leixexy-hyuejpecu HopMan
hyuejpeje Hilc6eroH 20 ae6e oo* rerrronr.rH,'5-iierrrrp,irro_
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$pna qanaMJrbr oJIaHJIap uco 30 le@e qox rpnrro$an cuHtea
ege 6u;rupnep.

Eurxr,r hy,rejpe;repr{Hsrr cnoHraH Myracuja qejuurxeHnl{Kllop}I

HaAlrp haa o.uy6, qox aluaru re3nr{K.qe xeAup. Myracnja teslujnxu
jyxcerruex MorlcoAnne uxgyxcujox MyraxeHe3Aeu uctuQags eAlr-

.nup. Enrxu hyuejpenepll YTIYH csMepenll MyraxeH $ueuxu aMrJIo
yarpa6enenmeju ruya;Iap, xur"rjenu aMIluIo Hce MerI'IJrMeraHcyaSo-

Har ar.r,uArrp. Myrarex aMr{Jlnepno rrruJloHMrrlu hyuejpelepu ceneK-

rirn uyhnte sKopoK qejuuxananja yrpaMblru hyuejpelepu cewrp-
lep. Ceuunrvruur hyuejpanapl{H xeHer[K xaccocl'IHI'IH Aejr'rrnAujmr't
Cy6yr eu"reK yr{yH aIIIaIHAaKu r"re'japnapqan (xputepuja.naplaH)

uc"rnSaqe onyHyp:
1) hyuejpe;reprrH crroHran ,qejuruxeH.nujunlru resnujn qox aruarbl

( l.10-6 - 10-7 ) onyp. Mytaxen.napun re'cuplrnAoH gejnurxen-

aujnn res.nuju xejar.r aptapar 1' 10-a - 10-5-e 6epa6ep o.rIyp;
- 2) lejuruxeu.lulje yrpaMbnu hyvejpe;rep y3yH MYq,qot cta6u.n

6ejyrnre xaccersprHr,r caxnajupaap;- 3) 4ejuurxenauje rue'pya raJrMbllu oJraMorrrH cra6unauju
ceJreKTr,rB aMHJI onMaAaH Aa caxnaHElnblp;

4) qejruxeH KeHrrH rr.rehcy.ny anbrHbrp.

Ey xputepnjaaap uuepucrrHAe en r"rypexxe6u na eheuujjer.nucn
coHyHrrycyAyp.

Eeaeaux.lre, , coMarHK hyuejpeaep xeHerI{KacHHHH ToArllfl{
HOrHr.rOCrHAe 6utxu celexcr.rjacuxrur jexu Ycyny uyejjeu eAI{JIMTIUI-

Alrp. Dy ycynna r'ayxrean$ Sajaaau onaMorneps MaJrlrK hyuejpe
xorJropu, MocoJroH, xapro$ga herreeu qYpYHrY japaqaH Coryno-
bac te rium s e p ido nic um 6axtepujacuuun xeuejn u.na heffncngaep,
roKcHHg Bo luopaHnblra AaBaMnbI 6urxu.nap japa4u.nuurrr/lup.

Durxu hyuejpe.nepnHuH trt vitro cI{ToxeHerI'IK
AejnruKeHJrlrjn Be aBToceJreKcniacbl

Eurru hyuejpaaepuHr,rHnpaKrrr xa\a i n v itro hatwwAa uctu$aAe
onyrrMacbr Y'{YH $aj4a.nrr xaccoropl{H,H y3yH MYAA.T era6wt
caxJraHMacbr rene6 oxyHyp. A,qeren in vitro uopalrrrrHlo 6euepuex
coMarlrK hyuejpe,rep 4ejuuxan.rr,rje ae re6ulr ceqMo rrpocecrHg
ue'pys rannpnap. Be.ne gejuruux.nnx KeHr{ur roArur onylrMyllr
Saxrnapgax 6upu oay6, yar rlrrAo uyurahuqa eAI{nHp: xeHerrK,
e[lrxeHeTrrK se r*ro4usuxacr.rja gejnurxaHauKnop[.

Eurxn hyuejpenepnla,uu in vilro xenernx 4ejlrurxexlrajx 4eqlrxqe
.[HT-nun rrJrKuH crpyKrypyHAa 6aur BepoH lrpcr 4ejlruxex.nux re
ja uyracuja Ho3opAo ryrynyp. Myracnja 3aMaHbr aJrbrHaH hyuejpe-
nop Senorunux onMaura (elauaru y3o r{brxapa 6uar'aexae)
rrpaKrlrKr{ ueher4eH ucru$a4e yqyH r{ox $aj4a,ru onypnap.
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Myacr.rp rr,ro.uexyajap-KeHerHK MeToAnap BacuTocr.rJro roKr{o
hyuejpe;rep4exlr uyraurjanrr 4ejua, ejnu eauax4a orryH cenujjecuur.r
(xenou, xpoMocoM Bs KeH cenujjecuaa) Ae uyejjen erMeK
MyMKyHnyp. Oxep qejuurxeuauK xeHerr,rK, je'Hu rr,ryracuja lara
snarcAap oJrMaAbrrAa oHyH eruKeHerr{Ka Bo ja rr,ro4u$raracnja
xapaKTepl{ rtlyajjeu eAr{Jrup. Enuxenernx AejnruxeruruK KeH Sea,r-
anrrrnrrx rpcn qejuruMocn AeMeKAr,rp.

Kenorun cenujjacuu4o Bo Hpcrl onMajaH, erpa$ r'lyhur ra'cupu
HerurlocrrHne japanaH 4ejr.rurxenanKnap MoArr@r.rxdcuja aAJraHbrp.
By"nejuurxeHJluKnop xeHornn hyayayu.qa MoB.ryA onaH Suezoroxr,r
a4auracujaja aa yjryn Kenr{p.

Xpouocor*r Bo xeHoM cennjjecunqo xeAoH uyraurja 4ejuruxen-
aujn curo.roxr.r MeToAJrap Bacuroc[Jro roArr,rr e\unup. Curoaoxr,r
Merogap BacnrocuJre in vitro uopar{Tr,rHAa 6n'rrlr hyuejpaaepu
xpoMocoMJrapbrHb[H rejpu-cra6r,r.nar,rju r'lyejjan oayHr',ryruAyp. Burru
KeHoMyHyH in vitro cr{ToKeHernx 4ejuruxaH;rnju ru4a uyhuuruuu
tepxu6u Be xorypynMyrrr roxyMaHHH MaHruejungeu qox acburbrAbrp.
Enrxn hyuejpe.rrepunr{H crrroKeuer}rK qejuurxeunnjnHa cenexclrja
auutu Ao re'orp eAr{p. AAeren hyuejpe nonynjacujanapblHAa
croaraH hyvejpe Sopuanapu ycryruryK rerrrKrrJr equp. Ey npotecu
r'ryxre.nuS MyraKeH aMr{Jrrapr,rH hyuejpeje rO'cupuHAaH coHpa
a[apnJraH ceaexcNja4ax $eprneHqrrpMaK yqyH oHa anrocc,rexclrja
(ee-eayne KeAeH ceaexcnja) qejr,r.nr,rp.

hyuejpa celexcnjacu naa 6ar.nrr oJraH MocoJrsropnH ToArHrur
IISTOHIIIOH hyVejpe $oprrraaapHHbrH AoMrrHaTJrbrrbrHbr To'rrlHH eqarr
KoHKper ceneKTr{B aMr{Jurepr{H ycryruyjyny aurKapa rrhrxapbrp.
Mece.nen: xpoMocoM cajnr ae KeH MrrrAapbrHbrH aprMacbr rrorrr-
\IscHHAo KeAOH noJrllnJror?AJlaull"re hyuejpeuun @yuxcnouarr sean-
JrbrrHHbr jyxcea,qup. By ueherqen hejnax o6jercraapu 4aha erpa$ar,r
ejpenruruuurAnp, eroqg Ae 6asu 6urxn Bs MrrKpoopraHr,r3MJroprrH,
rroJmrurouA KynrypanapH AunnouAJrepe nuc6eren ,qaha .rox uera6d-
JrHT CrrHTe3 eAr.rpnop.

hyuejpe nonyajacujaJraphrHbrH cr{roxeuerr{K xapaKrepucrrrKa-
cbllqaH (hauoug, Ar.{nnorrA Bs noJrr.rrJrouqaujn) cra6sr 6urxu
hyuejpecr Kynrypanapbr anhruMacbrn4a nauu6 alrr{Jr KrrM}r r.lcrnsa4e
onyHyp.

EurxruepuH KeHeruK MyheHAr{cJrHK
npo6JreMJrep[ Be [epcrreKrrrBJrepu

Fryuejpe Be xeHeTHK rrryhenqucalrK MeroAnapn 6urxu hyuejpe-
nopEHAo KeHerHK rpaxc$opr'racuja npocecaopr{HlrH uHxuua$uxa
6ejy* roKax BepAr{. Eurxr,l hyuejpa.rrepune KoHap KeHoM, KeH
rpynnapbr Bo xeHuH Aaxun eAr.rnMocu MeroAnapbr japaqun4u.
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Eurxurep4e xeHgrlrK rtryhenauotujun unxnua$unn rg'MHH
erMoK yrryH yrr ecac npo6aeurnn he.urn rale6 0lyxyp:

l) 6urxuaepgeH @yHxcrronaJr qshsrAe $eaa upmonnacrnapHH
AJIHHMACH;

21 6nrxw flpororuracrbrga Aaxrur e/{ratuurrr eK3oxeu xeuerlrx
Marepr{anHrr HyKJreaanap re'cnpnn4en MyAaQrro oJryHMacH;

3) 6nrxu upororrJracrHxa ja4 xerfiopu Aaxrl;a erMoK yt{yn
BeKTopnapbrn ja pa4rr.lrr'racm.

hyuejpe ru;rafiurru pecrrHre3 eAoH Bo 6yter hyuejpeje uenupen

@ea.n nporon/racrnap ha.nemx 6e'gu 6nrxu HeBJrop[IrAo (xapro$,
jonua, noMnqop, jeproxy, TyryH, xerarrr) ur5111146trrrAEp.

flporonnacta Aaxra-ll eAnrrMuru Konap KeruraprrH [lnToluracr
repxu6nxaeKr.r HyKJrea3anap ro'c[p]rHAeH r"ryaaOue onyHMacHHHH
2 ycytry ue'ayu4yp:

l) ryx.neasa $epruenru unxu6umpaapbrHAaH ncru$a4e srueK
Bo KerrgrrrK MareprrzurbrH Sepr,renrun ro'cupnno rapruH MyAa$rro
crrcreMrrEu japarr,rar;

2) AHT MoneKynyny xycycn rypyjy,ry "MytlpynepAe" jepneru-
AIrpMoK. fypyjy'{y "MY.rpY" KrrMI{ Krrqux c$epux repoMonop onaH
JrrrnocoMJrapAarr rcru$age eArur[p. Jluuocou.napun xeuejn ule
Bupyc [HT-cn eyKaprror hyuejpe rpororuracrHua Aaxrur eArurMrrm-
AIIP.

Jaq xeuepu 6larxu rporolJracr.flapbrHa AaxHJr erMoK y.ryH
BeKropnapuH japaqrurvracu 6ejyx qarrrluruK ropoAup. Bexrop.nap
3 ycya.na anHHErp:

l. Te6uu hanAa 6urxr.napu jo.nyxaypax 6axrepnja ua3Mun-
naprrHAoH ucru$aqe onyHyp. flaaeun4uu rr,rnyejjeu hraccecn 6urxn
hyuejpecu KeHoMyHa 6upaauruuur hatpa $oaaujjer xecmpup. By
MonceAno Agrobacterium se Rhizobium qHHcrH 6axreprjaaapux
rrna3Mr{Arropr{HAoH ucru$aqe eArurr{p. Agrobacterium rhizogenes
6axrepnjacunqan anHHaH Ti rrrrasv.*t1r. Aaha erpaSau rsArur
onynMynrAyp. Eu'rxu 6axrepuja raae joayxayrga Ti rurasMrr4tr 6urxu
hyuejpecu xeaoMyHa Aaxr{Jr oryp (xpouocoar'ra 6upremup) Be
oHyHna 6upaux4e rpaHcKplrncuja oayHyp. HeruqaAe Ti n:rasr uryt-
HrrH HO3apOTrr arTHHIa rureta6oar.rarr,r upocecE 4ejuurrp, hyuejpe
uuuru6 rejpu-xoprr.raa Qopua atwp. Agrobacterium rhizogenes uoay
r.rKr{ro[eJrr{ 6u'rxulapge KoKr{yKnap[u cajunu aprupnp. Eaxrepuja
hyuejpecunqexn Ti [rra3Mr{Au 6utxu hyvejpecnxnx KeHoMyHa
Aaxun onapar KeHgTr{K re'cup grMoKJro KeKuyKrop[H cajunH
IIOXA'AHP.

2. Entxn Bupycrrapbr .(HT-orugeH ucrrsa4e eAHJtup (uocolex,
KoJrgM na 6aura xaqq[rroKJrunopAo "Bupyc uo3anxacu" xagr€rJrn-
jnnu repe4en nupyc.xap). Ey cucreMAo Bupyc .(HT-cr 6nrxu
hyuejpecr xeHoMyHAarr xapffqAo $ea.nrjjm Kecropr.rp.
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3. Enrxu MlrroxoHApucu Bo ja xnoporuIac'THHAaKH Ai{T
Opa"te"* nae 6upleu4rpnrrr- 6irrepuja ua3Mltgopu rer6rr
eArurrp. X;roponnact xeHoMy cep6ect penauxacuja Bs rpaHcKpun-

crja o.nynaH ToK3eHqup.nu .[HT MoneKynyxnax n6aperqup' Attu

6irxu irto*orqprclr KeHoMy rco xnoporlact, hejnan se xede-

noxnepl{H MIrroxoHApH xeHoMyHAaH Seprau onapar qoxny upcu
ue'ayrrat qarunjaH hernre ManHKAlrp. Xrroponaacr Bs MilToxoHApE

AHT $parrrleHtaepunwr 6up.raruuecnrAoH aJIbIHaH BeKTopnap

1nrrcn hyuejpecux4e cep6ecr pemnxacr'rja onyHy6 $eaanjjar
xecrtrpopoK xeHr{rtr rrro'Jryua'r cahecuHe MaJTHK onypnap. onnapa
ryparrrAbrpunMurrr BeKTopaap 4ejurnp.

}IHCAH BE hEJBAH hYqEJPAISPHHUH DEITOPHNMECU

Vxcan ne hejran hyuejpe.nepunAes 6uorexnoloxujaqa u;rx le6o
1949-uy rurqe AueprKa aJrr{MJrepu ncrr$aAo erMrruurep. Oruap
noJrrroMueJrur Blrpycyxy r{HcaH pyruejunHuH 6euepnaen s3org Bo
qepn hyuejponopr.rHAo jeturuquprr.rnuurop.

CoHpalap AyHjaHbrH 6yryH Br.rpoconoKr{ja aa6opatopujanapunqa
hyuejpe KynrypanapuHAaH KeHr{rtr r.rcrneaga onyHMara 6aulasAu,
tr1*" pyurejr'aunux re uejr"ryH.napnn 6ejpex hyuejpenapu, rojyr
er"r6pnony hyuejpe;replr Brrpycrrapa raprrrH aaha 

--heciac 
oriiO

orrJrapuH rroxanAblrMacHHAa rerSur eArrnrp. hyuejpa Kynrypzua-
PHHEIH TET6UTTA BI{PYCJIAPHH TOMII3 IUEKI{JIAE IUIbIHMACH BO BTIPYC
XOCTONI{KNOPII AHATHOCTTIKACH BO BAKCHHJIAPUH AJIbIHMACHHHTI
unxuura$una ce6o6 onMyurAyp. [uxep rapa$4en, hejnan Bo
HHcaHJrapHH uyna$ur opraHnapbrHbrH hyuejpenapu naCurecu.rro
cenaje4e hopr'roxaa AepMaH MaEAenapnHr.rn llirehianbr Aa fujyr
eher',rujjm xec6 eqnp.

- Fropr"rouaap, opraHrr3Mno 4u$@epexcacrja onyHMyrrr xycycrr

oeqspHnMOCH BO OHJUrpux @nanoaoxu Seaa MaAAsnep cr{HTe3eAeH
hyuejpe xornopu-rpoAyceHTnop aJrHHMacbrHqa he.rrealrx 6up cupa
ITIAr_y"!-- y"r"y*yp. Bupuuuncu, 4uggepeucacnja orynMyru
|,y.,::jf]:f jl]]ypu uyhuruuqe qox ruc 6ump ne ia ireu 6xruup.ylxuHqlrcu, OeqoprlnMo r[gpalrrr.rHlaxu hyuejpeaep toxyruaja MoxcyccnecrQnx MaAAe crrHTe3 erMoK $yxxorjacuHbr rrrpup. yuyx.rycy,
rrox Baxr xynrypa uyhurunqe cnecu$ux $yHxcnjaaapunH'catrlra_Marura 6rmen hyvejpe.nap 6e4 xaccein onyp. Ey nce oruraphrf,rpaKrrrKaAa rerSurunu lrehayqaaruabrpbrp. Hlnaier, ]rril ;fu*6e.repuaeH hyucjpe;rap Kap,orr.rrr.rK ne Senorunnx 4ejuruxerrJruK_aepe ue'py3 rarbrpnap

Jlaxnx 6y cahele ruyejjan ruyseseerujjernep Ao rasaHhrJrMurrr,MocoJroH, r{HcaH, eKyg Bo AoHy3vH *",u"rrru i";r" t V*"ip*"p"_
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HrrH Kynrypanapr,r anbrHMbrrrrAbrp. Bnpyc;lapa rapruH yHr{Bepcan
re'cup xaccocHHe MaJTHK DrHKonporeug nHrep@epoHy cHHre3eAsH
hyvejpe Kynrypacbr japa,qnraunnr,qmp.

Wlacar, ra hejnax hyuejpe,repnHu Kynrypa uyhutnx4a 6euep-
MoKJre oHnapAarr npoAyceHT rnun ucruSa4e eruejnu ueruuauju
ecacoH Qajaa.nrr xaccanopuH r{TMacH r.rno gJrar€AapAbrp. @ajuannr
xaCCeJIepI{H I,ITMOCH alua[,rAaKbrnapJra usah Olynyp:

l) ncrr$aqa eAr.rJroH rrrAa lryhlmrapuHnn yjryncysayry.
hytrejpe xornoprrHn 6euepr"rer yvyn haaupnaHaH rr.rqa r'ryhuru
xut{r.rK MoneKyn,Iy r{Hrpa,queHTnapAoH (r.epxu6 huccaaepun4ex)
ToruKlrJr onyxyp Be in vitro EopaHTAa teprn6nrqexu uy3'u
MHrAapAa cueclr$lrx oJraMerHH excnpeccujacHHbr crr.tMyneAoH HaAr{p
KOMnOHerrTJrep onMyp;

2) renenN{aejuulr auuaaep re'crpuHun yjryxcy3nyry. Crau4apr
rr.r4a uyhurnopr,rrAe 6uo;roxu Seaa r'laq,qeaep (hoprvronnap, 6oj
ua4gelepu) r'.raH6eju KrrMH raH sap4a6uHgaH ucrnsaqa e1nnup
K[, 6y qu hyuejpe xerJropr.rHuH raprubrJrbmnbr ro'cupn Hs3spo
aJIbIHMaAaH ruAa Myhurr{Ha oJraBa eAulrytp;

3) 6euepunMo ruopar.rruHr,rH crarr,rx.nuju. hyuejpeaepuH 6eqe-
pI{rMacH y3yH MyAAar ranaJrbr crrcreM y3po rrrAa uyhr.rru Bo ra3
SasacuunH ca6urtujtr rapauruHAe anapbrnbrp. Eeaa urepaurqe
rlrAa uyhurr.r KoMrroHeHTJropr,rHHH MoHHMcoHr{JlMacH Bo hyuejpe
rrera6oluuepnHrrH cHHTe3r,r heca6rrna lryhnr KoM[oHeHTJrapr{ Aar{M
@acnaecus oJrapar qejurur.rp;

4) hyuejpeaepapacr,r raprrrbrJrbrulbr ro'cupr.ur r,rrr{pr{nMecn.
hyuejpe,repH roxyMAaH ajrrpu6 xyarypaja Ker{ypAyKAo hyvejpeae-
papacbr oraro no3ynyp, $epuenuepnn ra'cuplr Ba MexaHHKr,r
3oAonoHMonapAoH hyuejpe rula$u 4ejr.uuup. Texpap 6euepu.lrue
3aMaHbI 6y re'cup.nopr.rH Kyrdy Aaha Aa aprbrp, AeMoJrr,r, hyuejpa
KynrypaJrapbrHbrH opraHH3MAoKn tuopanTo yjryn xorrln,rexc uyhurqe
6euapuauecu ToJ'ra6 onyHyp. By nca helelux 6uorexno;roxnjaqa
ha.u o,ryHuaMbnu npo6aeu KHMH ra,Ibrp.

fluxap saqlr6. MacaJ'ra hyuejpe KynrypanapunbrH $ajaann
xaccoJrapuHr{H y3yH MyAAar ropyny6-caxJraHMacbr MorcoAr.r;re hn6-
pu4_ hyuejpanapAeH - hr.r6plrqoMaAaH racrr,r$a4e eAr{nMocr{Aup.
hn6pr.rqor'la HopMaJr qussepeHcacuja ne rpaHc$opruacuja oaynruyru
hyuejpeaepuH 6i.rp,reru rtrocHHAoH a JrbrHr,rp.

hlr6pua hyuejpaaepu roKr.ra ejHlr opraHlraru hyuejpeaopr.rHAsH

lgjrr, nyxreau$ opraHrr3M hyuejpelapun4eH Ao aJrMar onyp.
MeceaeH: Tojyl rruo6aacrrr Bo c[r{aHbrH MuoKeH ToxyMactr
hyvejpeaepr.rH 6np,reru4r,rpr{JrMacH Harur{ocr.{HAa arHHaH hl,r6prq
hyuejpeaep (hu6pn4or,ra) nopuaa qu$eepecuaclrja o_uyHyp Ba cnqaH
hy,rejpeaepHHe Moxcyc .xacconopu cnecn$ux oaapa" e3yHAo
caxlajrrp. BeaoruKaa, hu6pr.r4 hejoaH hyuejpeaepuHnr xoueju 

- 

rure
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MyxTenuo Snsuo.noxu Seaa r*la4Aenepu, (nHrep@epoHrap, r.rHcy-
aur, 6oj hoprrloxy, coMaTocTaTr{H BO C.-Hlru) anunuacr t e;ara
Kermpruup. Jlaxnn coH ruurop gpgrrHlo Snauoaoxn $eaa rr.raqge-
nopuH cHHre3eAoH hejaaH Bo uHcaH hyrrejpeaepu xeHrrur reAnrr
e4nltytunrnilp. Ey, u.nx nen6ego, xeH uyhenguc.rruju ycyay uae
$neuo.noxu @ea.n r"rag4eaop onan hopr"ron.naprr cr{HTe3eAoH 6axre-
pujanapux japa4rulrrlacu wo anareAapAbrp. oreuoroxr'aKrrrB
MaAAonop hejnan hyuejpenepune xlrc6eter{ Mr{KpoopnaHr{3MJropAoH
qox acaH ae 6ejyx ceMepe rrJro zurbrnblp.

EuorexHoJroxnjaAa lrcruQaAe onynaH
MOHOKJTOHaJT aHTHTeJrJIep

Jlnr',r$ocnr (ar raH hyvejpeaeplr) na 6eAxaccelu MnoJreM
hyvejpeaepuuun 6uplertrMocrrHAaH aJrbrHMbrru hu6pug hyuejpeaep
repe$nnqen cHHTeg eArrrax jyxcer reuusanje MaJrr{K aHTxreJrnopo
MoHoKJroHaJr anTlrrerngp qejrurup.

Aarnrea;rep4en n6aper axruaep4a6brH aAu ycynna aJrbrHMacbl
jyxcer roMlr3JruKJrr.r aHTuxerurapr.rH oJrMacbrHu raae6 e4up. hor*ro-
xeH aHTr{xeH arhrHMachr Hco qox qerrrH ne uyparue6 npocecqup.
herepoxeu aHrr{KeHJrep rco ocacoH xejSnjjarcua (repru6ux4e
uya'u r"rurgapAa aHTrrreJr oaau) aHruaepqa6aap aJ'rbrr{MacbrHa ce6e6
onyp.

hu6pua hyuejpe.uep Kynrypan rvryhur4e jyxcex 6ejyr,.re cyp'eru-
rre MaJrr,rK oay6, reur.rs cnecusux aHTr{reJurap crrHTe3 eA[pnsp.
Ox;rapux aJlbrHMacbr yr{yH HHcaH Bo c1aqaH61H MuoJreM hyuejpe.rrepn
hejnax- AaJrarbr hyuejpaaeprHo 6npnarrrAupr{Jrup. By hyuejpelepun
hep 6npu ajprur4rrrga in vitro uapar,rrAo l,rnxuura$ erMoK
ra6r,rarajjeruHe MaJrr{K oJrMaAbrurapnrHa 6axr,,rajapar, ou;raplaH aJrbr-
xan hrn6puqoMa qox acaHJrHrJra Kynrypa uyhntuxqe 6nrup. Conpa
Kynrypa uyhurxxqe 6nreH Bo aHrr.rreJr cHHrc3eAoH hn6pua
hyuejpelep ceqruepoK KJroHJraruAbrpbrJrbrp, je'nu hejar ra6u;rlrjje-
Trrns Bo xycyclr cnecu$nuujune MaJruK aHTHTen cnHTe3eAaH
hr6puq nouyajacnjacbr aJrbrnbrp.

Arrrureaaep4en re6a6erAo xocreJruKnoplrH,qr{arnocrlKacH Bo
MyanuuacuHqe ucrnfauo oJryHyp. I4ncax.napga KocKHH aejroayn
MYanIlIqocI{ MerEaA}IJro MoHoKJTOHZUT aHTUTennOp KJrrrHr.rKaAa apT[Ir
rer6ur onyuyp. MonoxyroxaJr aHrrrreJrJrepr,rH xervreju wts in iitro
uoparrrrHAo ruluu hyuejponepr uehn eqruruurrrAnp. hasupqa rpuu
BfipycrapbrHa, uaparpuuo Bo ryAy3nyfa raprubr MoHoKJrorraJr
aHTlrreJrJrop anbrHMbrrrrAbrp.
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JAA KEHNEPHH hEJBAH hYqIEJPEIAP}IHE K€qYPYJIMECI'I

Kenerlrx r"ryheu4nc.nnjnu rxxuura$u ulro onaftrAap onapar

TaArnrarr{hulapbrH Al,Irraratru 6euepuaerr hejnaru hyuejpenep T en6

erueje 6aruaar"ruur4up. Eene hyuejpeaepe ja,q xenaepn rpanc@op-
,acrrja erMgK Bo oHyH excnpecclrjacuHa Hann o-nr'lar 6yrea
opraHugMo HHc6oraH acaHAHp

Oxcep hejuaxH 3ynannap Bs oHJIaphIH BHpysIapH aAoreH
jyxcexr'rorexyaay uJtKvtH MaAAonop IueKnI,IHAo cI'IHTe3 onyHyp,
coHpanap hy.rejpe4exn cnecu$ux rporeonrrl,IK npocecJlep Hor[-
r,rscuHAo jerxuu Sopruaja rreBpunupnep. Ey npocecnop jalxxs
hejrax hyuejpeaepune xacArirp. .(uxep repeQ4en, 6e'sn eyxapuor
sylr.annap 6axrepuja hyrrejpecr,rn4o cuHre3 oJIyHAyrAa eyKapr{or
hyvejpe.nep yqyH cnecn$nx oaau r"ro.qnsuxaorjaja yrpaja 6lr.lr-
Mupnep. MecereH: 6axrepujaaap tepeQnH-qaH c[Hre3o.[yraH uncaH
nxrcffiepony MoreKyryHAa prr{Ko3HAnu hucce onMyp. Ey xemejn-
Ho3opAoH hejran Bo HHcaH hyuejpe.nepnnnH 6e,repnJrMecu rr.ryhyrrl
ehelrujjer xec6 eAnp.

Frejaan hyvejpeaepu xaccoroprrnnH KeHerHK uyhenguc.lrux
ycyry lrle uehxerunoHAr{pHnMocH BeKTop clrcreMHHr{H japagHnr*{a-
cnnH re.ne6 eaup. Lltx qe$e reuua nnpyc IHT-cHHHH 6euepu.ner
hejnaH hyuejpecnne Kor{ypyrMocu 1959-vy r{n4o roAn{r onynMyru-
gyp. MyejjeH eAHJrMHrrrEr{p Kr{, hejnaH hyuejpanepu Ba noJruoMa
Bupycy AHT-Hu hnnepronr.r ueh;ry.nAa (0,5-1,0 M NaCl )
caxnaAbrrAa AHT hyuejpeje Aaxr.rrr onyp. .[HT-uun hyvejpeje
AaxHJr oJrMacH huneproxux Ay3 ycyny aAnaHbrp.

hasupqa Bnpyc [HT-Hnn hyuejpeje rpanceopuacnjacHnux
r'ryxranro ceMoponu ycynnapH ue'ayu4yp.

AEAE - Aer(crpaH ycyny
Fryrrejpa Be Bupyc .(HT-cu oaaH rlyhura AHerr,rJraMr{HerHJreH-

AeKcrpaH (AEAE) rornKarlroHyHy snaBo erAHKAo [HT tpanc6op_
yTllac, xejau cyp'erJronup. TpaxceexcujaHnx ."rep"irrrrju""
{lAE-lexcrpanblH rarbrrbrru ,e ,orre*yl r{eKuc[ ,e'arp e.qnp.
AEAE - AeKcrpaHux r.,paH@excnja npocecuHAe porry 

"au 
eiperrnrr_

uerrnnrAnp. Jlarxn ue'lyrur4yp KH, noJrr{Karr,roH AHf rlng
6npaeurnp re hy,rejpe AaxHnr{HAe oHy HyKnea3anapbrH napqana_juuu re'cxptrHAoH ropyjyp. Ey ycynna jexaHe ruex$u ,,rehsru
roJruKarr{oHyn 6e'sn hyuejpe KyJrrypanapbr yqyH eehep.rru onMacH_
AbIP.
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, KaaclryM - $oc$at YcyrIY

AAenosrpyc .(HT-cuxun hyuejpe tpaHc$excujacuna jyxapuqa
teja onynax ycynnapbrH he.I 6upu ro'clrp erueqnjnHgeH jenn
ycynyx uuulonMocr reae6u japan4u. hyuejpe Bo aAeHoBlrpyc

AHT-cu @ocSat ns CaClz o;laH uyhr.rro AaxrJI eqrryrlr'rrae AHT
rpanc{excujacu cyp'eraoHr{p Be oHyH ceMapetrutujn l0 - 100
qe@ aprup. 5y ycynaa AEAE-aeKcrpaH ycynyHa Huc6ereH Aaha
uox ncru$aAs eAlrn[p.

JluuocouJlaphlH KeMeiI,I il:re Bl{pyc
,(HT-cuHlrH rpaHcSopuacuiacrt

Cnnrerux @oc$oaunra Be3uKynarrap Ba ja nnnocoMnapAaH
hejrax hyuejpeaeprrno Myxroau$ qepr'raH MaMoropHHrrH AaxHJr
eAnnMoCHHAe uCru$aAe onyHyp. Aaur',rnep r'ryejjeH erMI,IIuJIop KH,
nu[ocoMJrap Bac[Tocruro HyKJTeHH rypruynapuHH Aa hyuejpeje
Aaxrur erMoK oayp. By ycynyH yctyHayjy oHAaAbrp KH, ,rurnocoM
hyuejpe ueu6panu rrne re3 6npneruquju yqyH nunocoMa ,qaxlrJr
eAuJrMlru .(HT uo;reKyny Aa qox acaHrbrrna hyuejpejo Keqr.rp.

[uxep repeQqex, Jrr{nocoM AHT MoneKynyny HyKnea3anap
re'cnpnn4ex ruyhaSuse eAlrp. Eyna Kopo Ao 6arura ycynnapa
nuc6erex o, 6ejyr nepcneKTrrBo MaJrHKArrp. AHT MoneKynyrryH
JrrmocoMa rpa.nc$excnjacu aunocoMnapHH uopSo.noxu rypynyruy,
repru6u Bo JrrlrnlrAJrep[rH MrrrAapblHAaH acblnbrAbrp. Ilpocece ejnn
saMaHAa Jrr{nocoMJra hyuejpenuH unxy6acraja e.qun,quju uopaur Ao
6ejy* ro'cup xocereprrp. Eyna xepo As 6y rpocecuH hejara
Keqrrpu.lrMoclr jyxapHqa KecroprrJrsH aMr{nnapr{H Ho3opa aJrbrHMa-
cunu reae6 eAup Bo rrorlrH 6aura xeanp.

Bupyc,(HT-nun Mr{Kpor.rHjexcuja BacurecrrJre
hejnaH hyuejpecuHe AaxHJr eArdJrMecn

Ey ycy.lr uax qe$e aJrMaH almfiint lpecuau repe$un,qax uponn
cypynMyrrrAyp. Xycycn ruyuo Mr.rKpoKarlrJrjapnapun xelreju ule
uqepilcnHAo .[,HT MoneKyny oJran uehlya (10-E MrrKponurpo
r€Aep) hyuejpaje (xyse re ja cnrou.nasr'raja) r.rHjexcuja Gaxu;r)
eArurnp (luexua 39). Janox anuMnspr uco Mr.rKpouHjexcuja MeroAy
ocacurrla Aeru[KaqMa ycynyHy haaupaaunurnap. Ey aauaH cep6ecr
hyuejpe ,[,HT oJraH rrrehlyaa caJruHbrp, xycycH r'luxpoujHe
Bacrrracrure AeruuJrr{p ae .(HT MoneKyny r'aehly.lr lr.te 6up.nnxqe
hyuejpeje Aaxrur onyp (urexn.n 39). Ey ycynyH ycryHnyjy
hyuejpexun rrcreHtrJreH nahujjecune (cnronaaauaja ne ja nyneje)
AHT r*roaeKynyHyrr, uaruruuajaH ,.rehart,l uco oHyH BacHTocHJro
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lllexnr 39.,[HT-wru hyuejpeje unxponujexerjacbt ycynnapbr:

I - uuxpoxant$ap; 2 - hyqejpo; 3 - Hyne; 4 - uuxponjne.

qox Aa 6ejyx onMajaH AHT MorIeKynyHyH, hyuejpeje Aaxrur
eA[JrMOCr{rrAeH n6aper4up. Heaepe aJrMaf niu}hrMAbrp KH, rrp}r
MoneKynnap MnKpouHjeKcr{ja npocec[ 3aMaHH [apqanaHHp.

flaasuugrrep Bo AHT
$parnreHTnepuHr,rH 6evepuneH hejnaH

hyuejpelepnHe AaxHJr eArrnMeclr

Frejran hyuejpe.nepuHqe xeHnopnH KJroHJrarrrAbrpbrnMacbr Bo
excnpeccnjacrr 6arcrepnja hyuejpeaepuxe xuc6eren qox q€rfirr
oJrMacbrHa 6axr*rajapar 6ejyx eherrlrjjet xec6 eAlrp. haeupqa
6eveprurex hejnanu hyuejpelepa hau he.rrresu rura3Mr{A .(HT, heu
Ao'xerru IHT Span"reHrrr KaJrcuyrr,r-$oc$ar re AEAE-qexhpan
ycynnapbr uJro AaxlrJr eAlrnfip. 1980-qu r{nAox 6aru.najapar
rrruxponjne lrJro AerrrrrKaqMa ycyny Aa rer6ur onyHyp.
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Baxrepuja rura3Mlr.qnHllH hejnan hyuejpecnne AaxrIJI erMoK
MeFceA[Jrs 6uJrasacrre KeqHpMa ycyJIyHAaH Aa uctu$aAo eAIrnEp.

". Ey ycyrua E. coli 6axreprjacn hyuejpecunrln c$epouaactn hejnanu
' hyuejpeaep;Io rapblrrrAbrpblpnap Bo Ker{Epuqr,r.nujlr aprupMar Yr{YH

rroJrueruJreHryruKoJr oJraBo onyHyp. YcynyH ycryu.nyjy oHIaH
u6aper,qup Ku, IUIa3MITAu 6arrepuja hyrrejpecrHAoH ajrrpr'lar ne
ToMrr3JrgMoK rers6 onyHMyp.

Jaq xeHJreprrH eyKapilor hyuejperepe AaxI{JI eArIJIMoc[HIrH

Qusuxu-xurvrjeBu MeroAnapu Aa rnre'nyr'r4yp. Fr ejnan hyuejpeaepunu

uHTeHclrBJurjn s-rff oJraH eJreKropHK HMnyncnapbl BacllrocnJro
CIrt

rrrrneAHKAo uyhurqexn AHT r'roaexyny acaHJrHraa hyuejpejo AaxrrJr
onyp.

Frra6png AHT MoJreKyJrJrapbrHbIH 6euepuren
hejnaH hyuejpe.nepuHAe cra6nanr.rjr,r

Jyxapr,rqa rejA erAux Kr.r, eyKapr,ror hyuejpelepe jaq xeH.nepirH

AaxlrJr eAr{JrMocHHH rrryxre.nn@ Ycynnapna anapMar MYMKYHAYp.

Jlaxun 6ypaqa ecac MencoA hyuejpeja AaxuJI onyHaH KeHHH

cradwvmimrrn Ta'MIH erMaKAr{p. .ll,arcu.raxbr hyuejpecune,qaxHJr
gAr{JrMrrru E. coli 6axtepujacH r,rra3Mr/rAr.r pen.nrxacnjaja yrparrraqan
[apqaraHbrp na 2 xynqeH coHpa rar'l jox oayp.

Myejjex eAr{rMr,rrrrAr{p Ku, rJra3Muq .(HT hejnaH hyuejpeurxqe
o Baxr ceMopon[ pennnxaclrja yrpajup KH, oHa reprlr6unqa
xpoMocoM .II,HT-cuunn penauxacnjaja caheo.r o.naH AHT $pan'ren-
tu 6npaauqilpnncu*. Be.ne.nnx,re, hejnanlr hyuejpaaep4o xeHerr,rK

" ruyhenAuc;rux err.re;Itljjarbr anapMar yr{yH hu6pnq nna3Mr{AnapAoH
ncrra$a.qe eruejun r"rerceqeyjryHJrypy cy6yr e4uaqlr.

SY-40 BlrpycyHAaH MoneKyJrjap
BexTop KlrMrr ucrr,rsaAe oJryHMacbr

hejnanu hyuejpe-rrepga MnKpoopraHr.raMnepAeH $eprau onapar
rura3Mugaep uyruahu4e e4rurr"rajune Kepo oHJrapa jaq xeH.nep Aaxrrn
erMoK MarcoArrno BeKrop K[Mr{ jaarms Br{pyc AHT-curqen
ucrn$a4e onyHyp. AHT-aeu BeKrop xr,ruu racru$aAo erMoK yr{yH
oHyH KeHeTlrK Bo 6noxurtljenr.r xycycujjeraoprlHr.rH ToAryrur Baqu6
ruoprnopAeH 6upu4lrp. Oxy reuus ha.nAa qoxny MHrAapAa aJrMar
re hejnaH hyuejpureplrne rpancSercuja BacurocrrJro Aaxr.rJr srMoK
ycynnapbr Aa ue'.nyuqyp. Byna Kopo Ao 6euepluan hejnan
hyuejpe.rrepn y.ryH HJrK KnoHnauAbrpMa BeKropy SV-40 Bupyc
ocacbrHAa aJrbrHMbrruAbrp. Br,rpyc r.ux qa$a enrep uejuyHnapbrH
6"jp"* hyuejpenepuxqen ajpu.nMburr, r{ox KHqHK enqyAo o.ny6, r.rxr.r
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3onr,r[pnr he.nreAsx u6aperanp. rlax.nu hyqejpele her"r cep6ecr,
her'r le r.rnrerpacnja onyHMyru (hyuejpe xpoMocoMynyr repxn6nxe
\axut euu;runur) EoKEr!.qe peuanxacujaja yrpajup. SV-40 Bupycy-
HyH MoneKy;rjap-6no;roxu xycycrjjeraepuHux heprepeQnr.r ejp-
rrEJrMocH oH,qan rrronexyajap BeKTopnap xruu trctn$aAe onynMa-
cHHa r{MKaH BepHp.

Moneryajap BeKTop aJrMar Morf,oAr{re ncru$ale onyHaH rlKHHqu
Brrpyc nonloMa BnpycyAyp. O, cuqaH hy,rejpelepnnae cep6ecr
penanxacnjaja uaaux oay6, hyuejpe KynryparapuHra Aa @eanujjer
xecropnp.

hejnaH hyuejpeaepnHe ceJreKTr{B MapKepnu
KeHnepHH AaxuJr eAr{JrMecu

hyuejpeje Aaxlrn eAHJTMHITT eK3oKeH xeHerHK uo'Jtyuat hyuej-
floAo cep6ecr Be ja xpoMocoMa nxrerpacxja onyHMyru ha;qa
excupeccuja onyHypca, ToKqo hyuejpernn xeHornurr gejun, her*{

Ae Oenorrnu 4ejuruup. Ey upocec r*rop$onoxr Be 6rornujeru
rpanc$opuacuja jo.ny Hno arapHJrup.

Buorunajenu rpanc$opr'racuja aauaHu hyuejpe uera6olnsnunAe
rrox Aa 6ejyx qejuuerKnttr.KJtspo joa oepu.nrrrr{p, oHa xepe 4e jag
xeHnoplrx hejnan hyuejpeaepuHo AaxrJr eAuJrMecrHAe 6y ycynqax
ilcru$aqe eArrJrrrp. Hax 6uoxnr"rjenu rpaHcSopruacnja npocecrrHlr
JI.Kpayc nyr"rajuru erAupMurrrAnp, O, cyMyK rurnju hyuejpecuxleH

Ba nonrnenrr{ArrHrr cHHTe3eAeH AHT-nu ajupr"ruru Bo oHy ps
-noJrnne[Tr{AuHlr cHHTeaeAeH 6e,,repunoH cyMyK unr.rju hyuejpenepu
rure rapbrrrrAbrpMbrruAbrp. Ey aauan 6euepunex hyuejpenep heu

Pa, her Ao ps rroJrunenrrrAnopuHr{ cr{HTe3 erMaK ra6ulnjjeune+
MaJrrrK onMyrunap. Jlaxnr 6y hyuejpe KroHrapErHHH ceJreKruB
oJlMaMacbr ysyHAaH oHnapn ajupr"rar MyMKyH 4ejun. hyuejpeje
Aaxrur eAr{.rIaH xeH ejnu 3aMaHAa acaH ceneKcnja oayxan xacco Ao
AaIuHManDrAbrp. Ey MoncoAne nehulpo$olarpeAyKra3a SeprueHru-
Hr{H xeHn r.rJro MapKepnonMurrr hu6praq MoneKynnapAaH (uexrop-
lapAan) ucmoaqe onyHyp. Beuepulen hejraxu hyrrejpeaep
4ehuqpo$orarpeAyKra3a @epueuruxnn uHxu6r.rropyHyH (ruetmpe-
xcar anru6nmuxu) rryg'r,r MHrAapHHa 6eno qox haccacnur
Kecropnpnop. Frejnanlr hyuejpeje qehrApo$orerpeAyKra3a xeHrHr{
Aaxlq erAuK,qo, o, hyvejpa xporlrocoMyHa rnrerpacnja onyHyp Ba
hyuejpeqe Mermpexcara rapurl,r pe3rdcreHrnur (AasaMrbrr) japaqbrp.
Eeletnxae, 6y xenaa MapKepnaHMlrur hyuejpe.nep repru6uxqb 0,1
r'rxr/ u.II MerorpeKcar aHrr.r6uoru xH oJraH r'ayhnrqe 6nr4uxlepu yuyn
acaHJrbrura ceaerorja onyHypJrap.
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JA.U, KEHJIEP}IH hEIBAH OPTAHI,I3M}IHE AAXIJI EAHJIMECI{

r,, Enoxnujeru rpanc$opr*racuja joly r,no 6euepuaex hejnanr
Yyuejpe,repe jaa xenaepr.rH Aaxun err{JrMecfiHlrlr xeHr{ur roAflrru
dnnapux hejnax opraHlr3Mnnd Aaxnn eArurMscu yrtyu Ao xeHlrur
I{MKaIuap au4u. Ey caheAe roArrrar }ruurepll 6rp neue flcrilra-
MsTAe AaBaM eTp.ilpfinfip.

l. Exsoxer xeHHH hejrar opraHHgMr{He ,qaxHJt e4uluecu. Ey
ha.rna xen opraHr{3Mrrx AauM rroxanan hyvejpeaepnne Ker{rrprrrrrp.
Ey rc.rpy6eaep cHqaHHH cyMyK naujn hyuejpeaepu y3oplrnAo
anapnJrMurrrAup. Cyrr.ryx utruin hyuejpeaepuHe MeTorpeKcar anrrr-
6umnxnxe raprrrH AaBaMJrurbrr xecropsH hyuejpe,EHT-cuuu
rpanc$opr.aacuja erMluu Be cyMyK usmfiurtm jexnqex c[rraH
opraHlr3Mrrno Aaxnn erMurruep. Eele cfiqarr,apa MerorpeKcaT
anru6uorrxr{ BypAyrAa o}urap onMypnsp (uerorpexcar cuvannap
yuyn aehep;rn ony6 orurapHx enyMyHo ce6e6 oayp). By ony
xecropr{p Kr{, cyMyK u;rujn hyuejponopxHo in vitro AaxHJr eArurMnrrr
xerurep .in vivo EopaurAe excupeccnja oryHypnap. Ey ycy.n hep
urei4en sBBo, uyxre.nu$ rlpcn xscronuKJreprrn Myanrrqecrl (xen
rcpanujacH) yuyn 6ejyx repcreKruBe Manr{KAup.

2. Exsoxelr xeHrn runxporrjexcuja nacurecrae uajalanuHlu
hejnan oocHTHnoprne (iynygnahyreipe.rreprHe) EaxHJr eAHnMocH.
Majaaaruuuru hejnauun jyrvrygra hyuejpe.neprue uuxpourjexcnja
joly rrre eK3oxeH .(HT ruo.nexyny AaxHJr eAnJlrnp Bs coHpa jeHrqex
hejrax 6alaauruxa jepaeuqupuarp. Exaoxen KeH ooorr iryvejpe
xeHoMyHa unrenpacuja onyxyp. Eeae oocnraop r.rHKrrruaQ elepex
jauurn hejrax opraHn3nnepr{Ho qeBprurrpnop. Eyx;rapa rpaucxex
hejrannap Aejrurnp. Eaxwt eArrJrMrru jag xeu rpaHcxeH hejranra-
pun heu coMarr{K, heu Ae qrHcr hyuejpe.rrepnn4e o.nayry yvy"
HocrrrAoH-HecJrs orypynyp, I,Icrexrurex xacceje MaJrlrx hejrax
r{[Hcrrep[ aJrMar MonceAr{Jro 6y ycy;ra 6ejyx yrrrra 6ecaenraup.

3. Exeoxen xeHHH rffnocoMrapHH xeueir ullo hejran
opraHngMnHo Aaxun eAunMoclr. Benacuua flpor{Hcyn}rn xen oJraH
JrlrnocoM Aaxr{Jr eArurMrrru c[IqaHbIH rapaunjep;repr{HAe rrryejjen
MYAAoTAOH COHpa WH;CynuIiI MurAapbrrrbrH agrMacH r,lyurahu4e
e4wrufiintr.lap. .(euear, jag xex rapavnjep Be Aarar hyrrejpelepunrx
KeEoMyHa AaxnJr onMyru,qyp. Ey ycyay 6yry, hejraruapa ne o
r{yMnoAoH r{HcaHJrapa rer6ur erMoK MyMKyrrAyp.

feja eruex nasbrMAHp xn, 6y caheAe anaaurruuajaH Moconsnsp
qoxnyp re jaxun xoror{oK,qo oHnapHH healu 6umexnoloxuja4a
6ejyx aejnruHKnlrKJropo ce6e6 onaui"gup.
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