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Cy3 6ommn

3amMOHaBHIt OHOTexXHonorus KYym TapMOKIM HIMHHA-amanuit HyHamam
oymud, y Ouonorna (MuKpoOHOJIOrHS, TI'€HETHKa, MONeKyxip Ouomorus,
OMOXUMUA Ba X.K) Ba MyXaHIUCIHK afiapH I0TYKIapH acocua nanao 6ynras.

BHOTEeXHONOrUAHUKT PUBOKIIAHUINH, ¥3 HaBOATHAA yHra TeTHUUIH OYnran
oup Heva dannap OGyinya oaud Sopunanuran UnMMit-aManuil U3INAHUIIAPHU
KaJaUTaHWIIUTa oNHO Kelai. AMHHKCa MHKPOOPraHU3MIIAp acoCHIa XMIIMa-
xunt puznooruk daon MoadanapHd CHHTE3 KUNHIN, OYHHHT YUYH Kepakii Ba
HKTUCOAMM camapa OepaauraH, pakoOarbapaom MHKpPOO TpoLYyUEHTIAPHHH .
ApaTHI, yJiapAaH Kepakiln MaXCyJIOTHH aXpaTHO OMHIIHKM iynra kyHuum, ury
Makcaama YCHMIMK Ba XaliBoH XyXkaiipa Ba TYKUManapugaH QoiinanaHuim
Macananapd Oyiiuya IpUIIMIrad  OTyKIap  IOKOpHAard  QukpiapHU
TaCAMKITal 4.

buorexHonorus kym TapMOKIM OYynraHnurd y4yH XaM, yHH Oapdya
HyHamamapuRu O6Mp kurobna Tymiam aH4a MyaMMoiH Basuda. Illynnaii
Oynumura xapaMaciaH, ymoy kKutoGja OHOTEXHONOTHS (aHUHHHT TapHXH,
Kevar#, OYTYHIH XONaTH Ba 3pTacH Xakuga d¢ukpnap OGepwiran. Kuro6pa
3aMOHABME OHOTeXHONOTHAHMHT MIMHE, aManuif Ba ycIyOuit acocnapuHu
EPUTHLIra XapakaT KHJIHHIaH, XyCycad MHKPOOpraHmsMiIapHH KynaiTUpHIU
ycynnapu, ynapaaH (usudonoruk ¢aon OupuUKMaaap axpaTull, ylapjan
(poinananuIl, anoxyuaa axpaTud OMUHraH XyKalpa Ba TYKUMAaJapHU YCTHPHIL
TEXHHKACH, VCTHPHIN IHApOMTH Ba 03yKa MYXHTH, YCHMIHKIApHH KJIOHAJ
MMKPOKYMaHTHpHIL, TYOpoK  OuOoTexHojsorusicd, Oaxrepwan  yrutTnap,
3HTOMOIIATOTEH MNpenapaniap Talépnall, 4YOpBaYWIUKIA OHOTEXHOJOTHK
KapaéHanapiaH ¢oiJalaHum ycylapd, BeTEpUHApHUd IpelapaTiapd OXUII
MacananapH €pUTHIraH.

Knrobuu kefiunru 606napy O3MK-OBKAT OUOTEXHONOTMACHIa KapaTHAIaH
6Yymb, yHAa aMHHOKHCIOTANap, OpPraHUK KUCIOTanap, OKCHA MOIJIalapH,
TYPIH TapkuOMH O3yKa mpenapariapH, BHTaMMHIApP, NMOMIUIAp, (epMEHT
npenapartiapd  MOUIa0-4MKapuil — TexHoslorHanapun  kenrupwirad., Ly
Macanajiapra MOHAH paBMIJa O3MK-OBKAaT caHOaTHIa OHOTEeXHONOTUAAAH
dofinanaHumm yerapanapi Kiuckada Kypcarud YTunras.

Kurobna  ¢epMeHT Tmpemapatnapd  ORMUI, YAAapHM  To3ajallifa
HILIATHAAIUTaH YCYyJUlap alnoXuaa KeNnTUPHITraH

HIyHAHTOeK, OMOTEXHONOTHK JKApa&HNAapHH 3HT MyXMM OHOKWMEBHI
acocyapy: OMAruLI, GOTOCHHTE3, Hadac ONMIN KapaCHIApMHUAHT OHOKUMECHHA
ound Oepuilra Xapakat KWIHHIaH.

buorexHonorusga duoxaBcu3IMK MacanacH 3HI acCOCHM, MyHo3apajiapra
sra OYnraH MyaMMo OViraHIuru yuyH xaM Oy Macanma anoxuza Kypub
YUKHIITaH.

Kurobaa OuoTexHosorud Ba TabjidM  Macajacd, OHOTEXHOJIOTHA
MYTaXacCHCIWTH GVitHda Kanpiap Taliépnamiaa XopuKrii MaMIIakaTiIapaa oJHo
Sopunaérran HOpamIn HIIapaH MUCOIIAP KEITHPUIITAH.
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Kymunruzgarn kuto6 ¥36ek TMIHAA 9O STHUATAH OMpUHYKM (QyHIaMeHTAai
KATOO OYAraHnury y4YyH XaM y XaTo Ba KaMYHJIHKIApAaH XOJIM 3IMAaciuri
Mmykappap. Llyaunr yuyH Xam Myamwind kuToOHH Ma3MyH Ba MOXUATUHU
Ty3aTumn Oyiiuda Oepunamurad MaciaxaTnapHu OaXOHMIHN kabya Kunagd Ba
TAKMAQ Ba MyjioxasaiapiAa KaTHANTaHJIapra Y3WHHAT MHHHATAOPYWIMIHHH
OunmupaIn.

Hlyunnarnex, myammd kutoOHH Taképmawmn xapaéHuna (paol HIITHPOK
3Trad ojnuMnap Ouonorud ¢aumapu Homzolm Hoproxku XiwaMimmykyposra,
Ouornorus ¢aunapu HoMsoan Caitépa Mypomosara, lmindyza Drambepauenara,
XaMu g A3u30Bra ¥3 MUHHATAOPYHIATHHE OMITHpay.

K¥ynéamanu ykub, Gepran Macnaxamiapd yuyH npodeccopiap Mupsaarxam
MupsaxakumoBnd Paxumos, Xacan UyrtboeBuu Bypuer Ba Beranun OumnnoBny
beknaszapos, AOmypacyn Xakumosn4 BaxaOoBnapra xamza V36ekncron
Munnuit  Yausepcutet OHOMOMHA Ba TYNPOKMIYHOCTHK (HaKydbTeTHHHHT
MUKPOOHOIOTHA Ba OHOTEXHONOrUa KadeapacHHUHT Npodeccop-YKuTyBUYHIAPH
Ba Dapya xoauMiapura Y3uHUHT OeHHX0A MAHHATIOP 3KaHTUTHHH OHAoupaIy.
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Kurooxonra!

HMHCOHHATHH PHBOXJIAHHMINKHU Xap KaiicH OOCKMYH, KaHJaiaup Xaérui
MyxXuM O¥ynaraH xyKanuk TapMOFHHH YCTYROP PHBOXJIAHUIIM  OmHJjiaH
XapakrepnaHagu. HMOTugomit kamoa HaBpuaa smarad HWHCOHHHHI acocHi
daonuaTH OBUMIMK OullaH GorFmuK OyiraH, aMMo Xap xun cababnapra kypa oB
KUIRW KAHWHIAmuG OOopraHud capd, WHCOHHMATAA YTHPOK XaéT TAlIKWI TOHa
Oountarad, Oy 3ca UMBHIM3ALMAHUHT JacTiabku KYpHHUIINIApUHH Ao
O6ynmuinura TypTku O¥ynraH. Macanan, nactnad yopBauunuK, KeHHHpOK 3ca
OEXKOHUWIMK MIUIapura acoc convHa Gouutanrad. KednHpok, MHCOH ¥3H yuyH
Kynaiipox OVNTaH LIApONTHH KUIHPHO TOMMIN OWNaH IOyFyJAaHTaH Ba NIy
Koiija XaéT KedupHub KonraH, Oy 3ca TaxMKHaH Ep 1o3ujarn MWELIaTIIapHH Ba
XAIKJIapHH XO03Upry reorpadpuk kolnamminnura acoc oynrad. LyHHHr OGuman
6up naBpia O3WK-OBKAT Tal€prall ycysUlapH TaKOMMUTAIIMO Ba KkeHraiud
Oopran. OkubaTna UHCOH OyHAaH TaxMHHaH 6-8 MMHr Huwutap wirapd ¥s3u
Ownmb-OunMaciaH HOH, BHHO, IIMBO Taléprnamna OWKFUIN >KapaéHHIaH
dotinananrad. by kapaéHnapHu acOCHMHM CNUPTAM OWXKFUIN TalKUJ STaIM.
Keltuapox, OyryHru KyH KJIacCHKIApU TOMOHUMAAH TaH OJHHTaH, OW KFHIIHKHT
Oomka xmunapd xaM Kymunu® OGopran. Xy Vma JaBprnapfia 3aMOHaBHH
OuoTexXHOIOTHATa acoc comuurad. Ammo XX-acpraua OHOTEXHONOTHUAHHUHT
puBOXIaHUIIY Oup TapTrOaa Oyamarax.

3aMmonaBuil OmorexHonmorus Oup Heua daHnapHu ¥3apo MyHocadaTnapu
yerapacua naiizo 6ynau. V kx¥m rtapmMoknH, OUONOTHK Ba MYXaHIAUCIHK
dbannapy  acocupga  Qaonmar  KypcaryBud — uaMMBA-amanmuil  H¥Hanmm
xucobnaHagu. buorexHonorugra 6ynrad KM3UKULI Ba Tanabiap yHra TaaluTyKiH
Oynran xap Xxun ¢aH coXaNapHU pPHUBOXKIAHMIINTA acoc OYnad Ba YHHU
HyHaMMIDAHU aHuKIad Oepau, YyHKHA OycH3 OHOTEXHONOrHsS CaHOaT MHMKEcUra
KyTapwia onMac 3AM. DHFP aBBalo Oy MyTNaKo sHrH cudatra sra Oynrau
MaXCyJAOTNapHH HINad 4YHKapUIUIIH, OWOTEXHONOTHK MoJJalapHu Oup-
OMpUIaH aXpaTHIl, YJIapHH TO3aNalllHW 3aMOHABHH YCYJUIapHMHH SPATUIHILH,
wy Tyhaiind annapatinap xamja ymoy kapaéHnapau OyTyHiIall sHIME XWiiapH
Ba WYHanMnIIapuHy nakao oynummra onub xenau.

BuoTexHOTOTHA aTaMacUHUHT OHp Heda M30XH MabiyM. OHkprMH3Ya
UIynapiaH UKKHTaCHHH KelNTHpHUIN Maxkcaara MyBopHK KypuHaaud. Hazapuit Ba
amManuii KUMEHMHI Xankapo OuprnamMacuHu 1981 Hunna >BI0OH  KuiraH
dukpura kypa OHOTEXHOMOTHUA— ‘OMOKMME, MHKPOOHONOTHS, Ba KHMEBMH
TEXHOJIOTHAHUHI CaHOoaT >KapafHiapHjaa, SHTH MaxcyloTiap fApaTHHia Ba
aTpod MyXUTHH Myxo(daza KWIHILI HyIuAa aManyil HITaTRIHIL JEp.

Esponanunr Guotexdonorus ¢enepamuacunyHr (EBP) aHuxnamuya,
OoMoTexHoloTUs  Tabmuii Ba  MyXaHOWUCIHK  ¢aHIapuHMHT  OIyHjaii
XAMOXAHIJTIHTH, ylapHU &paamMuja XyxaiipanapaaH, Xyxaidpa opraHeiumapaiaH
Ba aloxuAa axparu® onuHras OHOMoONEKynanapAaH <¢oiizanaduin opKaiu
cudaTH SIXOIATAHTaH, ap30H, THOOWET Ba caHoaT MaxcynoTnapu €k Oomika
MOJIANIap WAl YUKApHII UMKOHUATH SpaTHIalH.
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[ysnait kKumub, OGHOTEXHONOTHAHUHT acOCH MHKPOOMONOrufA, OGHOKHME,
MOJIeKyIsAip OHONOrHA, TeHETHKa, OpPraHHK, HOOPraHWK, AHAJNTUK KHME
(aHnapUHUHT Hazapuil Ba aManuil cHHTe3u OYmHb, v IIyHUHIIEK KUME Ba O3HK-
OBKAaT CAHOATIAPUHHHI JKapaéHnapH Ba anmapaTjiapuHd Y3 wuura xampad
OJaJy.

HIynpaiti oxan, 6uotexHonorusa ¢aH cudarnia 3aMoHAaBHI OMOJIOTHSHUHT
SHT MYXHM KHCMH XucoOnaHaau Ba y XX-aCpHHUHT OXHpiapHra keiand, AyHE
¢anm Ba UKTHCOAWETAHMHT HT €TaKYH COXAcHTa ainanau. BHOTeXHONOTHAHUHT
oyHé Mukéchmaa TadH onuHuMmM 1953 hmnpa [Pxefimc Yorcon Ba dpekcnc
Kpuxnapau JHKHM ukku crivpanng $a3oBril Ty3WIHUIHHNA Y5BI0H KMIIraH OyIoK
AHruAvruAaH Oouutanav. Bbuonorvsga SHCH HYHanum-red MyXaHIHCHMTHHH
mapTiy papuga 1972 funga bspram naboparopuscuga pexomOuHant JJHK
MOJIEKYTaCHHN CHHTE3 KWJIHHIaH KyHAaHd f1ed aTam XaM MyMKHH.

Anbartra, Oy sAHrUIMK OHOTEXHONMOTHAHM OolllKka 3amoHaBUi (daHmap
opacuja MaBKHEeHM dHada KyTapau. by coxazga xu3Mar Kuiarad OylK onaMmap,
A.Abaes, A.HDbenozepckmit, Diigepn, I.I'amoB, K.Kopana, &.Xaxob,
XK.Mono, bekeucra, ).A.OpuunnukoB, A.C.Cnupun, P.B.IIerpor Ba
GomxanmapHu  XX-acp OMOTEXHONOTMACWHH  pPUBOXKIAHAINKTAa  KYmraH
Xuccanapu 6eKuécamp.

VTran acpuumr S50-iiuntapuga Ouomorusga gHa OUp SHMM MYHATMII-
XyXaiipa MyXaHIUCAMTM Ba [IyHra anokamop OYaraH  xyxkaiipa
Oouorexnonorusacu mnaiimo OYnau. by #yHamumuu acocunnapu [L®.Vaiir
(AKIl) Ba PIorpe (®pannus) Oymrannap. Poccmama yura paspnapaa
A.A Kypcanos Ba P.I'. Bytenkonap Oy coxaia XyJa KaTTa Ba UyKyp WIMMIA Ba
aManuil HIunapHu oo Gopraunap.

['eHeTHK Ba XyXalipa MyXaHANCIHTH, 3aMOHABHH OHOTEXHOJNOTHIHUHAT 3HI
MyXHMM acOCHBHM aHHKJIOBYM Ba YHH HYHanTHpyBuYM kyu OVINM decak XaTo
6ynMaiiau. VTran acpHEHr OXHpIapura Kequd 6y MKW HYHATHINHH yoyIIapH
XKyJa XaM PHBOXIAHHO KeTaW, Oy 3ca OMOTEXHONOTHSAHHHT HWHKHIOOHI
PUBOXIAHMINHra acoc OYynmd. DBHOTEXHONOTHSHH  Te3KOpIWK  OmnaH
PHBOXKIAHHMIUY Ba YHH MKTHCOAHETTA KYINTaH XUccacHHU 3bTHOOpra oaud Ebd
Erpona mamnaxkatnmapu onaura Kylugard sazudanapHd 3HT gomsapd ned
Genrunab xyiian:

-  Ouorexnonorus Ba OoUKa yHra AKuH OynraH coxanap opacHiaru ysapo
aJlOKaJIlapHU SHaNA YYKYpIamTHPHLT;

- Esponanunr Oapua MaMJIaKaTiapKiaa OMOTEeXHOAOTHAHHUHT
UMKOHHATIApUHM YpraHu® YHKaOUraH XyKyMaT TallKANOTIapd TY3HI;

- bapya Ttamnum Oockuunapuaa (¥pra Ba ¥Ypra Maxcyc MakTabiapuia,
yHUBepcUTeTHapAa) CUOTEXHONOIMAHY VKUTHIUIHY Uynra xyium, Oy dan
IOTYKIIapHHH Ba HCTHKOOIHHA JOUMAN paBRIIAA TAPFUGOT KHIMIL.
VaGexncronna xam Gy daH 9yKyp YpraHminG GopumMokma. V3GekncToH

Muuit yHUBepCcHTETHAA Ba MaMIaKaTHMU3HHHT KaToOp YHWUBEpPCHTETRapHaa

Maxcyc Kadelpamap TallKWJI KWIMHTaH. Mamnakatga OHOTEXHONOTHSAHH

PHBOXTAHTHPHII KOHUENHMICH MILI26 GMKIrad. Y36ekucTon PecryGmmkacy
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(Manmap AKaZeMHACHHHHT GHp Heda HHCTHTYTNApHia Xamia Y30eKkucToH
Muuit  yHHBEpCHTETNApUAa, TOIIKEHT KHME-TEXHONOIWS WHCTUTYTHIA,
TomkeHT dapMaleBTHKa UHCTUTYTHAA Ba OOMIKa KAaTop MAM Aaproxjapuia
OMOTEXHOMOTHA MYTAaXacCUCIUTH OyiiMuya acnmupaHTypa Qaoiuar kypcaru®
KeIIMOKJ1a.

Byrynru xyH tanabnapuzan keaud 9IUKKAH Xosijga O3MK-OBKAaT CaHOATHIA,
arpocaHoarga, ¢QapMauesTukaza  Gdaomuar  kypcarafTraH  3aMOHaBUH
MYTaxaccHc, OUOTEXHONOTHA yCyUtapriaaH Hadakar xabappop 6¥IMorn ynapHu
AXION CUIIMOFH, yNapIaH ¥3 coxacuaa YHyMIH (oiinalanMory 3apyp. A#HHKCa,
KHUIOK XVXATUK Ba O3HMK-OBKAT MAaXCyJNOTIapWHH Huuiad 4YHMKApUOIHU
Kymalitupum,  ynapHu cuQaTHHU sHaja sAXHIWNALl, SKOJOTHK XadhBcu3
MaxcynoTiap eTUIITHPHIL, aTpod-MyXHTHH MyXodaza kunumm O¥iinga omub
Oopunaauran vuiapra 6o 6¥nMoru no3uM. HIyaunr yuyn xam 1989 iiunpa
Mupso Yiayrbek HoMumaru Y36ekucToH MHIUIKI yHHBEpCHTETHIA (aBBAlTH
Tomkent MHMaBmar yHuBepcutTeTH) Mapkasuit Ocué Mamiakariapuaa
oupunumnapgan 6¥nubd Guotexnomorus kadeapacy TAIKNA TOMMaH 1.

Kynuurusaara  kutobHu — Talépnamina Myamuudp  OyTyH  KaxoH
OMOTCXHONOTHACHHHHET OyTryHTM XolaTWZaH Kenu0 YHKKAaH Xolda WIMUH,
aMalni Ba ycmyOmii Taxxpubanap acocuna, OHOTEXHONOTHs (paHUIaH ieJarorek
Kaapnap, KHUUIOK XYXajlHMH Ba O3MK-OBKAaT OMOTEXHOJOrHsicH Oyiinua
MyTaxaccHcap Talépmamja, Xamaa OHOTEXHONOTHA cOXachaa WIM KWiaérraH
MarucTpiap, acliupaHiap Ba &m onumiapra €paam Oepa onamuraH TYIiaM
Taitépnamra XapakaT KWIraH Ba KyWmiras Makcaara spumrad. Ilyaum xam
ANOXKMIOA TabKUIaW JIO3MMKH, ymdy xurod ¥30ek TUnHAa OHOTEXHOJIOTHS
coXacKhaa €3wirad OupuH4H PyHAaMeHTal KUToOaup.

Mabcya myxappup. M.M.Paxumos.
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KHPHII
1. BUOTEXHOJAOTUA ®AHUHUHI MOXHATH BA BASU®AJIAPH

— — — m—— — m————, — —

BuorexHomorud €ku OHONOrHK Kapa€Hiuap TEXHOJNOTHACH OHONOTHK
areHTap €Kd yJIapHUHT MaXMyanapuaaH (MUKpoopraHu3sMiap, YCUMIIHKIIAp Ba
XalBOH Xyxailipanapy, YJIapHHHT KOMIIOHEHTIApUAAH) KEpakid MaXcyloTiap
nTad YKaprIl Makcaguaa caHoaTaa ¢oiganaHum geran MabHOHH Gepay.

Anabuérnapna «buoTexHOMOrHs» aramMachra MyTaxacCHC OJAMIAp
TOMOHMJAH TYpiH XMNI Tabpuduap Oepnb KeAUHMOKIAAKH, (HAHHURC XO3MPIH
PHBOKJIAHTaH AaBpHia XaM OHpopTa aHMK TyxTaMra kKenmumarad. Kyiinza
OHOTEXHOJIOTHS COXACHHHHI €TYK OJIMMIApH TOMOHHITaH ywly araMara
Oepuiran tavpudnapra TYXTanub yTamus.

a)  Anbaw, AXempepu, H Munnucraprunz (1975) uxpuza rypa
“Buomexrnonozua” - AHeU GUOKUMEBUH UWINAD YUKADUWNAD MAXCYTUOUD
(eumamunaap, aumubuomuxiap).

0) “Buomexnonoceus” mooddanapru OGUOCUHME? YCYAU OPKATU O3UKQA ORUNL
Qanunune 6Vrumu Opaub, y «buoundceHepuiy coxacu 6unran bozruKoup.

8) A. Xacmune (1983) guxpu 6yiuua « buomexnonrozusny -nugo, uHo, NUUIOK,
SUMAMUHNAPHU CAHOAM ACOCHOA UMAA0 YUKAPUWL JCAPAEHUOUD.

2} 1980 wun  Eepona  gedepayuscu  Kewzawu  myxoxomacuoa
“Buomexnonozus’” - GUOTO2UK MUIUMAAD ACOCHOA2U CAHOAM  JHCAPAEHU
0eb kapaizaH.

0) 1983 wun Bpamucaaeada 6ynub ymean kenzawioa «buomexwonozusy» -
MOOQOANApHU Kamma MUKOopodzu canoam dacocuoa (buoxamanuzamopiap
opxanu) oauw ea ampog MyXumHu Xumos Kunaouzan pan 0Oeb
maspupnarean.

¢) A.A.baes (1986}, FHO.A.Oguunnuxoe (1982} “Buomexuonozus” buonozux
HCAPAEMAAPHU UHNGO HuKapuwea dcoputt smuui myspucudazu pan ded
mavpuprawmean.
buotexHonorux xapaéunapaaH MHKpOOpraHU3Maap, YCUMIHK Ba XalBOH

XyXapanapy Ba TYKUManapH, Xyxalipa opraHenianapy, ynapau ypad rypran
MeMOpaHanapaaH cody XonaTIa OKCUI, OPTaHuK KHUCIIoTallap, aMHHOKHCIIOTAnap,
COMPTNAp, AOPUBOP Mojaanap, depMeHTiIap, ropMoHnap Ba OolIKa OpraHuk
MonaanapHi (MacanaH, Ouoras) ummad uuKapum (CHHTE3 KWIMLIAA), Tabumit
KazHIManapiaH cod Xofiga MeTall aXpartuul, oKOBa CYRIApHUW To3ajall Ba
KULIIOK XY KATHK €KH caHoaT YHKHHIWIAPHHM KaiiTa umnam KabH coxanapaa
KeHr dofinananunany.

®an cudarmaa yrraH acpHuHr 60-iiunnapunaH wakiiaHa OouuiaraH
OHOTEXHONOTHAHAHT TAPHXHTa YYKYPPOK Hazap TalINacak MUKPOOPTaHH3MIap
épramMujia  “OMKFUTHIN”, “auWTHUI” KapaSHiapH HHCOHMAT TOMOHMIAH
KaJUMIaH KEeHI MINaTUING KenuHaéTraHMUrHHUHT ryBoxu Oynamus. Cyraan-
KaTUK, Y3yMIaH- BUHO Ba CHPKa, aUATKANAp &pAaMua-HOH Taliépaln Ba Oomka
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O6Hp KaH4a OHOTEXHONOTHK >KapaéHNApHUHT KauoH HXTHPO KUWIHHTAHIHTH
X03MpYa aHHK MabiIyM 3Mac.

YMyMaH, onrasfa IOKOpHJa 3UKp ITWITaH, MUKPOOpTaHU3MiIap EpAaMuaa
amanra OLIMpUAAJUraH OWOTEXHOJOTHK XapaénaapAaH Xo3Hpraua xam
HHCOHUSTHHHT pY3rop OPUTHIINA KeHT KYIAHWIHG KeTUHMOKIAR.

BHOTEXHONMOTHAHUHET ACOCUHM 3aMOHABHE MHKPOOHOJIOTHS TAIKHI 3TaH.
Mukpo0 xyxaiipanapu K¥3 Wiramac, Kyaa KHauk Oynragnuru cababnu, ynapHu
103aCH Xaxmura HHcOaraH s>kyJa OamaHX Ba IOYHHHT YYyH XaM O3HKa
MOINJAJlapHu Xyxaiipara mub@ysmsacw Kyma Ioxopd, 6y 5sca MHKpoO
MeTa0oMM3MHUHY YTa TE3KOPAUK OUNaH yTHmura acoc OYmd XUu3Mar Kiiaau.

BHOTEXHONOTHSHUHT MOXHUSATHHHM TYLIYHHID YYYH MHCO/UIapra MyposkaatT
Kunannuk. baxktepus xyxkafipacn Xap 20-60 MHHYTIA, auHTKH 3aMOypyriapu
1,5-2,0 coarma uxkxkura OynuHuO Kiymadcamap, CyT  3MH3YBUHIaAp
XyXalpanapuHMHI MKKUTa OYIUHHIUN Yy4uyH 24 coar xepak Oynaau. bup keua-
KyHay3na orupnurd 500 kunorpammiu O¥araH kopamon 500 rpamMm OKCHi
MoAacH Tyitaca, 500 kuinorpamMm aguTki 3aMOypyru 500000 kunorpaMM €xu
yHgan 1000 wmaporaba k¥mpok okcun Tymnafiau. Konasepca, Mukpob
eTHLITHPHII Ha o0-XaBora Ba Ha ¢acira GoFMHMK. YNapHM SHC ap30H O3HKa
MyXHTHEZ Xap XU YHKWHAWIAp, KIeT4arka, METaHoN, MeTaH ra3u Ba
BOAOPOLAa YcTHUpUIL MYMKHH. MukpoopraHusmnap HadakaT okcuil, Oaiku
Typnd pepMeHTIap, &rnap, BATAMMHIAP, ToUcaxapuuiap Ba Oouika Oup karop
tdholiganu MaxcyioTiaap CHHTE3 KUIaam.

byrynra kemm0, 3aMOHaBHW OWMOTEXHONOIMK ycyjUulap Ba TeH
MyXaHOHCIurH épaaMupa ¢dapMaleBTHKa YUYH HHTepdEepoHNap, HHCYJHH,
COMATOTPOINMH, TeNaTHTTa Kaplid BakuyHa, HepMeHTNap, KIHHUK TaAKUKOTIap
yUYH AMAarHOCTHK amiénap (THE€XBaRIHK, TeNaTHT Ba 0olKa OMp KaTop HKyMIH
KAaCAUTHKNIADHH aHUKIAUI YYYH TECT THU3HMAAp, OHMOKUMEBUN TeKWIHPHILIAD
YIyH TYpiu XWIZaru peakTHUBIap, STWIyBYaH OMOJIOTHK ILIacTMaccanap,
AHTUOWOTHKNap, Ba Oomka KYia® OuoapanamMalTd MaxcyloTnap) wuiminab
uiKapuiamy. IluBo, cnupT, KWp IOBHID BOCHTAlapH HIIIad YWKapHLI,
TYKUMa4MIMK Ba TepH oUUIal Kadu jkapaéHlapaa WINaTHIaIuraH QepMeHT
npenaparaapy Huitad YMKapyil Ba KYanaum XaM KeHr Byara Kyiiunras.

BHOTEXHONOTUIHHHT  acocU# UYHAIMITapHHA, WapTid  paBHIIAa,
Kyiuaarnda rapcu(piall MyMKHH:

P 03UKa MAXCYIOMAQPYU DUOMEXHONOZUACH;

¥ KUWAOK XVOICaruzuoa uiiamunaouzsan npenapamiap OuomexHoro2uici;
> canoam Maxcyaomaapu GuomexHoRouACY,

»  00pusop mMoodanap, OuazHOCMUKA 8d peaKmusaap 6uomexHor0cuacH;

»  buozudpomemannypeuada UAamulaou2an bUoOmexXHonocus;

¥ mabuamnu Myxoghaza Kunum yyH 2apyp 6y12an OUOMEXHOROUANAD.

Onarna, MHKpOOpraHH3MiIapHH ¢oiganyd Ba 3apapnu ae6 yprauumra
xapakar xunuHagu. By ¢ukp Myrtmako tyrpn sMmac. ®uxpummzya, Oapua
MUKpOOpTranu3Miap ¢oiitamm, dyHkd yrmap Tabuatiaa Moaia aIMallWHyBHIA
¢aon KarHamamM Ba Kymna® xunMa-Xun Xa€THi 3apyp Mozgajiap CHHTe3
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Kunanau. BuroGapHH, MHKpoopraHusMiaap Ou3 smad TypraH ADyHEHWHET 3HT
KyApaTid HuiIat YAKapyB4YM KYUHAHP. Yap Xap Xul GU3HK-KAMEBHH MyXHITa
IUJAMITH, T€3 MOCTIaHYBYaH, TYPIU 03MKa MyXHTHIA SUIall KOOUIHATHTA 3ra.

buomoruk  kapaéHimapga auMTKM  3aMOypyraapd, MHKpoMuLeTaap,
OakTepmamap Ba  akTHHOMHUEDIap (mywjlamu  3aMOypyriap)  Kabu
MHKpoOOprauusMaapaad ¢pofaanaHuIaIu.

ByTyn MaBXyaoT MHKPOOpPraHd3MIIapcH3 Amait onMmaitau,
MHUKPOOPTaHU3MIIaPHUHT Y31 3ca AulaiiBepaid. AHRTalinuK, OBKaT XasM KHIHIL
TH3UMHAA (aosl KaTHAIAAUraH MHKpOOpraHM3MIIap MHKAOPU Kamainb kertca,
aucOakTepHo3 Ba y OuitaH Gornuk 6¥nrad OoliKa kacaumukiap pyi Oepanu. Sua
OUp MHCON, TYIIPOFH CTEPWUIAHTaH, AHY MUKpPOOIapH YIIHPHITaH TyBakiapra
YeuMIHK YTkasu6b OGapua Kepakmi MHHepal VFHTIApHH XaM CTepHINaHra
XO0JIJIa cOTICaHTU3, KyuaT 4-5 KyHAa¢K cynub Konaay.

XXI — acpra 3aMoHaBUl OHOTEXHOJIOTHA yJNKaH IOTYKiap OumaH KupuO
Kengi. VHCOH reHOMMHHHI TYna VYKUNHIIM, OJJMHIaH peKanallTHPUITaH
Xycycysaraapra sra 6YIran mraMMIapHi spaTta GUITHIN, KapAMAaciuK CHpiapHHHA
Ouulll capy WHTUIMIN, Oup c¥3 Ownan adTranpga aGagudnuKka HHTHIULI,
O6yryHTH KyH daHn IOTYKIapu oiaa agcoHa 3IMacliiry XaMMara MabITyMIup.

Vrran acpauar 80 — 90 fimnapraan Gounnab, AyHe omuMaapuauar “XXI ~
acp OuoTrexHoiorust acpu Oynagu” HeradH OamopaToMmys cyznapm Oexus
3MacIUry kynnad muconnap Ownan ¥3 TacAWFWHU TOMMOKIA. PuUBOXKIaHTaH,
3aMOHaBWi GuoTeXHONOTHA (GaHUHHUHT aCOCHAA YHHHT VIAKaH HOTYKIap mMaHOau
OYnMUII MHKpoopranmsmiiap ayHécn €rtamd. UlyHmail 3kaH 3pHIOWITaH
IOTYKNapa K3 WiraMac, *ax kKd OpraHu3MIapHHHT XaM ¥3 ¥pHu Oop, andarra.

Kemunr, saau ymdy TapMOKIAPHUHT pecny0aMKaMU3ga PHBOXIAHHILY
VYyH HEMaJapra 3bTHOOp OepUINMMU3 JO3UMIIUTH Xakuja (UKp IOpUTAHITHK.
Hactnad, »pTHbOOpHMU3HI OYTYH KaXOH AHMKKAT 3>bTHOOpUIA TypraH OKCHUIL
TAaHKHUCITATH MyaMMOCHTAa KapaTMOKYMMM3. CTATHCTHK MabIyMOTHapra Kypa:
OyHENA OKCUIl TAaHKUCHUTY Mumura Aespnu 12 —15 MaH. ToHHaHW TallKui 3TaaH.
By Owman OGormuk Oysaran KyHugars MabayMoTnap cuiapHu Oedapk
KonaupMmaiigu ged Viinatimus: dyné 6Vitnda 850 MiH. JaH OPTHK KUIIHM OKCUIITa
MyXTOX, mynaan 200 MaH. Jad opTUKpord 5 érava Oynran Gonanapmup. 50
MJIH. JaH OPTHK KUK OUIHKIaH BadoT 3TaiM, yiapaaH 40 MIH Jad OpTUKPOFU
&m Oonmanmapaup. 1 cyTkaga Yprada 11000 &m Gona XaérmaH Ky3 HOMaa.
Anbarra, KeNTHPWITaH >Kymialap Xap OMp HHCOHHM Nap3ara cojMaii
K¥¥HMaiian.

Xy, oKcHN TaHKUCITHUTH MyaMMOCHHHM Xal KWIWI Y4YYH KaHIai Hiljiap
aMalira OIIMPUIMOKAA, Kojapepca, OHOTeXHONOrMS caHoarH OyHra Kafi
Jdapaxana xucca Kymmokaa. OKeHT MyaMMOCHHM Xall KMJTHII Y9yH JacTiabKu
YpUHULIIAp 3py-XOoTHH TayCOHNMapHUHT AauuTKANAp Ba OaxkTepUATapHH
YCTHPHIN YUyH Napa@uBagaH QoHmanaBvindy TakiIn¢ STHIMrasEAaH OollNaHTaH
304. T.A.TaycoH auuTKUJapHUHT napaQuHIAH OKCHIUIAHHII >Kapa&HWHHHT
alipuM OpaTHK MaxcynoTiapd Ba B; BUTAMUHUHHU CHHTE3 KHNMUIIHHK HcOoTnab
Ooepmi. by gmactnabkm ypuHunniap 30, ambarra.  IllyHnan  kedwH
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C.U.Ky3ueuosa, b.h.Hcouenko, JI.J[.ILtypuM, I".H.Morunescknii sa Gomuixa
oy kabu ONMMMNApHUHI W3NaHMULIapH, Hasapu#l Ba aManmif Taxpubanapn
KyrMHA  MAKPOOpPraHM3Miap  YINeBONOPONIApPHM  OKCHUIAH  OJIMIUK
MYMKHHJIMIHHH paj 3THO Oynmac mapaxana ucbornagv. by Ttaaxukornap
HHCOHMAT OJAMZA, aHHUKCa OKCHI TaHKHCIHIH YTkup Myammo 6ynub Typrax
Oup maitaa >pTHOOpPHM Y3mura xanb >Tagu. Opanuus, Uramud, Slnonns Ba
AKII xabu axOHHHUHI pUBOXKJIAHraH MaMJIaKaTIapuaa XaM HeTOaH OKCHI
OJMII MyaMMOJIApUHMA €9 YIYyH WIMHH H3aHamap onH® Oopunau Ba 6up
Kajgap ¥3 euumuHm Tonmd. OUKpAMHU3HM KeHTaHTUprad xXoiaza YKyB4Ymiapra
TYIIyHapin OYiuinu yuyyr Oy kapaéHAa MHUKpOOpraHusmiap (aonuath
MEXaHM3IMITAPH XakuAa TYXTanmd YTHINHHE xou3 ned XxucobnaiMus.

AuuTKH Ba OaxTepHsiap napadpuBEIaH 6GHoMacca XOCH KIIHOI YYYH ¥3Hra
Kepaknu OYnraH yriepoaHM Ba XyXalipaHWHT XaéTHi QaosluaTH Y4yH dHeprus
MaHban OYnuG XWU3MaT KUNAaguraH, OKCHJI Ba BUTAMHHIIApHU CUHTe3Nnaiaurax,
paku® Ba AyIUMaHNapAaH XHMOS KHIIQAUradH BOIOPOOHHU TONKUO osajaunap.
HIyHuAT yayH XaM OMOCHHTEIHHHI HUXOATAA OKOpH OOCKHYAA yTuUurd Ba ¥Ta
MaxXCynmopiuru axkabnaxapinu xon sMac. DOUKpUMH3HMHT HcOoTH cHbaTuaa
KYHUIard MHCOJUIApHH KeATHPMOKYMMHU3: Mukpoopranusmiuap 11. MypTagun
Ty3wimsmaary napaduwnapaad  (10% wHammukmard  Talép  MaxcyNoTra
xucobnanragaa) 580630 xr okcun cakiaran 1 1. OuoMacca XOCHJ KMJIAZH.
AliHu  maditaa ¢epMEeHTaTHB THAPONM3 JKapaéHHHM aMmalira OWUpPYBYH
3aBOJUIap/ia, 3¢a WyHYa MUKIOPJArH auuTKH MaxcyJloTH umnab ynkKapuil yayH
5,5-6,4 TOHHa MyDIako KypyK XxolaTAard €rod  KHIAKIApUIAH
doiinananagunap. Opanarn dapk andarta XKuaomil, Konaeepca, napadunia
éroura HuMcOaTaH yriaepoa Ba BOAOpONJTap MHMKIOPH HUXoATAa Kynm ©6ynud,
OUOCHHTe3 KapatHura ce3MIAPIAM TabCUpP KypcaTall.

Tunponus MaxcynoTnapujaaH ¢apkin paBUIa 0y MaxCyNOTHH OKCHUT-
BUTaMMHETH KoHIleHTpaT (OBK) nae6 rmoputwna OonmaHau. Y30K Bakriap
napoMuaa onud GopunraH wiMui M3NMaHUULTap HaTHkacHAa, OBK HuHTr 4opsa
MOJINapHra Ba HHCOHNapra Oe3apap KaHIurd UHCOOTIaHIH.

Kenutr, wy VypuHAa 3BTHOOPDUMH3HHM 4YOpBadyMJIMKAa OKcwira Oynarad
tanabra kapataimmk. J[Hactna® »bTHOOpUHIY3ra KyHHaarn CTaTHCTHKA
MabBIYMOTIAPURN  XaBolla  3TMOKYMMH3:  MaMiIakaTHMU3la, OupruHa
nappaiaavuiauk koMivtekcu 200000 1. o3uka unmaTHnaay, Oy ozukara 20000 .
OBK, 200 T1. amunaza, 200 1. newnonasa, 80 1. nu3uH Ba 60 T. MeTHOHUH
Kyam kepak 6ynaau.

X¥iu, OynapHHUHT YpHUHH KaHZad KOHIMpUII MYyMKHH? MabiyMmku, NOH
YOpBAaYMJIMK YYYH 4cOCHH 72Heprus Ba OKCHI MaH0au XucoOnaHazH.
Mappangaunnukaa gespiau 100%, uyaxaunwmikaa 80%, xopamonunnukaa 30%
o3HKa - Oy MakKKaXyXopH, apma, OyFaoH Ba jkaBaap KaOH GONIOKIM SKUHIAP
JOHJIAPH XUCCACUTra TYFPH Kelalau.

XadBOHIAPHUHT MaxCyJIJOpAHTHHH YHra OepHiaguraH O3HUKaHHHT
TYHUMIMIUTH, IIYHUHTAEK YHIAlH OKCHIHWHI TAHKHC aMMHOKHCHOTAIapra
OoMANIHHE TarMBEHNAAN. BUupok, acocuil eM-Xanak SKMHJIapH — MaKKaXyXopH
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Ba Oyt 1oi—Oy Tanabnapra xasob GepMaiiny. OUKpUMUIHHAT HcboTH cHbpaTHaA
KAOoK x¥xanuk dannapu poktopd [.B.PenunkopHunr Ky#iumaru wunmuii
MABIYMOTHHH KenTupamuz: “Byrmolf, apria, Makkakyxopd HAOHHIA OKCHJI
MUKIOPHU KyAa kaM OYnub, sHr MyxuMd dydka Gonanapu ydyd 3apyp O¥nrad
JMRUHHUHT aturd 23 — 37%, x¥kamap ydyH 3ca aturu 20 — 32% Mapxyz.
JlmsunnuHr OyHua eTapnu OYnMaraH MHUKIOPHHU XaM XaWBOHJAp TYnanuruda
Y3nalTupa onMaitauiap, spHU uyuka apna JOHW TapKAOugard JIM3UHHHUHT 26,
MaxKKaxyXopuIard JUSHHHUHT 72, 6yrnoiinarvauar 50 Gon3uHl Y3mamITHpULm
MYMKHEH Xo’oc. (JloH oKcHiIMHHM AXIIHnam Ba yaapHu Oaxonanr: M. Komoc,
1978. 168 6)

MabTyMKH, XaHBOHIap O3WKagard ¢axkaT TaHKUC aMHHOKHCIOTAiap
VAYHOIHra TEeHT KeMagMraH OKCHJA KHCMHAAH caMapain (oinamanum
KoOunustura sra. byHmaH kenu® 4MKaguraH Oyncak, JOH O3MKacura 3HI
KHMMAaTJIH KOMIIOHEHT — OKCHJI, arap y JIM3HMHra tyiiuumarad 6yica, xaliBoHaap
OpPraHU3MH YAApHU V3 OpraHu3MIapH Ba TYKAMAJapHAa OKCWI XOCHJ KMJTHIITA
aMac, OolllKavyapok afiTranga ryiuT, ¢yT, TYXyM €KH XyH XOCHJ KHIMIIra 3mac,
Oanmki MKW oSHeprus wmaHOau cudatuga capduaiigunap. JloHaa TaHKHUC
aMHHOKHUCIOTaTap—cudaTHIa TPeOHUH Ba TPUNITOdaH eTUIIMAca XaM [y XoJaT
103 Oepaznu.

Xy, ComIOKIR >KHHIApAard OyHaail Tabuui eTMUIIMOBYMIMKHH KaHpail
Gaprapad sTum MyMKUH? BYHHHT YUYH JIOHITH O3MKa TapkuOura OaiuK Ba CysK
VHH, CYT KYKYHH, coq (ZOHZaH &FU axpaTu® onuHranaad KeHHH KOJraH WpPOT
€KH KYHKapacH) Ba 031MKa aUUTKHCUHH KYIIHIN KepakK.

MyTaxaccucmapHUHT XHcoOnapura kypa, MULTa0 YHKapHII XaXXMUHUHT 3HF
IOKOPH YRYMIOPJIMIH MIAPOWTHAA KOpaMoOIapHu OOKWII yuyH Oanuk Ba CysdK
VHH, CyT KYKYHH, COf KyHXapacH HOomaTwind, 1995-2000 iiunnapaa
YOPBAYHNUKHHHI OKcWira 6ynran tamabuun Gop Hyru 28-30% muxnopuna
KoHOupazgy. By eTHmMoBUHNHKHW OapTapad STHII yuyH OHOTeXHOJNOTHiAA
caHoaT MaxcyJIoTiIapy SHI aBRAJIC YOPBAYUIMKHA KOMILTEKC OMYyXTa eMU OHIIaH
SoluTHIITa MYJKAJUTAaHTaH TYpPIH MaxcyloThaplad oiligamanunagd. Ynap
OpacHia 03MKa aYHTKUCH afloXMaa YpuH TyTaau.

O3uka aQUWTKUCH-TYIUMIHNKK XycycusTH O¥yiinua Oapya IOKcak
YCHMIHKIApAaH YCTYH Typanu. XaifBOH OKCWI paliMOHUHHHT 25% HH a4HTKH
3aMOYPYFM OKCWJIM TalIKHI 2Tagd. by OKcHMn caMapapgopnuru Oyiuda cyr
OKCHIIH — KazeuHAaH KaM dapk Kuiaaau. AYUTKH OKCMNHHUHT 80% naH kynporu
V3namTHpUnagd. AYWTKM OKCHIMHAHT XasM O¥nuin xo>Q@uueHTH Kopamonap,
K¥inap Ba xxyxanapaa 83— 91% opanurnia ¥arapud Typaau. YIApHUHT YCTYH
TOMOHH IHYHJAAKH, alfHaH a4uTKH TapKudHJa JOHIH 03HKajAa eTapny OYyamarad
TAHKUC aMHHOKUCTIOTanap Kym Oyianu.

Mucon TapukacHaa KyHuaarnIapHu YbTHOOPHHTH3ra XaBoJja 3TaMus. bup
TOHHA audTKuAa 41—42 Kr TaHKUC aMMHOKHCIOTA (Mu3uH) 6¥ica, 1 1. apna Ba
cymuna 6y mukaop 10 maporaba xamaup: OOIIKA TaHKHC aMMHOKHCIOTANap
(TpeosuH, METHOHHH, TPUNITO(PAH) aYUTKMIA apna Ba cyNHAarngas 3-5 MapTta
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xym. I'myramue kucnora 3ca 1 ToHHa auntkazna 65-110 kr atpoduma 6ynuod,
JOBAArKAaH aH4a Ky Oymann.

By k¥ypcarkuunap auMTKMHHHI yHYa Kyn OyJiMaraH MUKAOPU (XaXMHra
HUcOaTaH 5—6%) YCUMIIMK OKCHIMHMHI CHGATHHH Ba Xa3M OYIHIIMHHA KeCKHH
OpTHIINMTA XaMJa ynap cappHHH aHYa KaMalTHPUIUTAa UMKOH APATHJIALINHH
Kypcarai.

Muxpob 6UOTeXHONOTHSCH CaHOATH TaKIHG STaéTTaH O3UKa AUHMTKHIIApH,
B rypyxu BUTAaMUHTApUHHUHT XaM MaHOan 0ymb xucobnanammnap. MabmyMmku,
yopBa MoOUIapH YYyH 3apyp OViaraH BHTaMHHNapAaH XaTTo Oupopracu
eTHIUMarad TaKAMpAa XaM 4YopBa MoOJUiapH MeBEpUAATHACK pHBOKIAHA
oaMaigunap. Moasa Ba sHeprus anMalIMHYBU Oy3WnUO, OpraHU3MHUHI XHMOS
Kyl 3andIamamy. YenMIHK 03WKaCHAa 3¢a BUTaMUHE KaM GYIagH Ba XaTTo 6op
BUTAMHHJIAP XaM YJAapHU Taifépnain, cakialml Ba KaillTa unuiaml BaKTHZA Te3
Oy3unmagm, alipuMm xaéruil 3apyp OVnrad BUTAMHBEIAp 3ca VCUMIIHKIApAA
YMYMaH XOocun GymMaimu.

Ospxa avuTKucH TapxkuOMaa apmna, cynmu, HYXaT Ba codra HucOaTar—
pubodnasun (B,) muxzopu 20--75 mapra, nantateH kucioracu (B; BUTaMuHK)
5-10 Mapra, xonuH (B4) 3ca 2-6 Mapta kyn 6ynagu. by BuTaMHHTap XaiiBOH
OpraHM3MHJa  AMHHOKHCIIOTaNap aJMallHHyBUJa, YCHMIMK O3MKACHAATH
nporeuHaaH ¢oizanaHuIIga Ba OKCHJI OMOCHHTE3MAA Xal KHJIYBYK PO
VitHainu, llyHu XaM TabKuAjam  JIO3UMKH, O3WKa addTKUcHAa By
(umaHoxo0anaMuH) BUTAaMHHH OynMmaiigu. Y JcuMiukiapaa XaM CHHTE3
oynMatign. YHU ¢akar o7aM Ba XalBOHIAp W9arKuia AIOBYM GakTepusnap Ba
aKTUHOMHUHET/IAp CHUHTe3 Kunamunap. Y¥ukanap, nappaHganap Ba &m
KopaMmonnapaa Oy BUTaMHUH XKYOa KaM X0cH OYnanu.

Hly 6unan 6upra B, BUTaMHHH KOH XOcWJ OYnuOifa, METHOHHH, XOJINH-
HYKJIeWH KHCNOTalap CHHTEe3HJa, OKCHIL, €Fjlap Ba YIJIEBOUIAPHUHI alMallyBH
XKapaéHHOa MyX#HM aXaMHATra sra. Bj; BHTAMHHHM eTHIIMACIUTH JKYXanap,
qwiuka OonmanapW, KY3MYOK Ba SHTH TYFWIraH OY30KNapHUHT YcHIIMIAH
KOJIMIINTA, KacaJUIaHUWIIHMra Ba YMHMHUra okl Kenajad, XaMmjia yopBa MOJIapH
MaxCYJJIOPIUIMHE  KaMaWTupub, VYCHMIUK O3HMKAaCH OKCUJIIMHHMHI  Xa3Mm
OYNUIIMHY KUHHHAATUpaTH.

lyuuHT YYyH palnoHra YHUAIHK Kyn 6¥nmMmarad Mukaopaa By, BUTaMuHH
kymuim (IToHHA o3uKa Xxucodura Gop iiyru 0,015-0,025 rpamm) axoind
HaTrxkanap 6epud, roKopuaaru 6apua KYHTUICH3THKIIAPHUHT OJIZIMHK ONaM.

MukpobuoNoruk SHOTEXHOIOHA caHoaTHAa ¢a By, BUTAMHHUEN aleTOH-
OyTHn niad 4YHMKapUINZArd YHKWH/IADHH MeTaHoOakTepHanap OwilaH
AYUTHII OPKaJIU OJIUII MyMKHH.

ByHgad TaiokapH YOPBAYHIUKAA OHOTEXHOJOTMK CAaHOATHHHT a)KOHHO
MaxCyJIOTH — (epMeHTIM npenapatnapias doligananad KymuMya IYmT Ba CyT
eTHLUTHPHII MYMKHH. PaumoH Tapxubura kyuWIraH ¢epMeHT mpenapaTiiapi
THPUK OpraHusmra, (afiHukca ynap aHya &l Oynrasaa) o3HKa MOJIANapHHUHT
SXIm XasM Gymuinaa EpaaM Gepaau. 11y Tydatinm uyaka Gonanaph, 6y3okiap
Ba KY3HHOKJIap VCHMIIN Te3Nallamd. YJIapHUHT YpTaya cyTKamm BasHm 10-12%
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ra opTamH, o3ukKa capdu Texanann. bupok 6y xanm xaMMacn 3Mac. JXmu o3uKa
MacCacHHH CYT aYHTYBYH OakTepHaIap XOCHI KWJIaAHraH CyT KHCNOTacH OunaH
KULITA CHIIOC Talépnail, KOHCepBalaml MyMKUH. Cuitoc Tali€pnaHrasja o3uka
MOIZanapH, JKyM/aJaH, BHTAaMHMHIAD oOJaTiAard IW4YaH Taléprauiaarura
HucOaraH aH4a KaM HOOyn O6¥rau.

Jemax, JOpBauMJIMKHH PUBOXIEGHTUPHITHUHT 3HT MYXMM TOMOHJapHAaH
6upn — 6y 03uKa CHPATUHH TAKOMWLIALITHPHLLAKP.

bu3 mwy naiitraga MuxpooprasuzMiiapai doitan ToMOHIApH YOPBAYMITHK
O3WKa pALMOHUHH OoHuTHII #H¥mnapu XakuZa XHUKoS KUIAMK. OHAM 23ca
OakTepusanap Ba zamOypysiaapiaan ¢oimanaHraH xoiia OTAMHHUHT OBKATAAHHUILII
paUMOHMHYU TAKOMWIIALITHPHIITA YBTHOOPHMHU3HH KaPaTMOKIKMHU3,

Fanna Ba Oomka KUIIOK XYKaIUK OSKHHIAPWAW ETHIUTHPHIL YUYYH
KaHYaJMK KydY FafipaT Ba MeXHAT cap( KWIMHHIIM Xe4 KAMIra CHpP 3Mac.
IllyHunraex, yopeauwinkaa xam OyHH Kypuin MyMxuH., Mucon tapuxacuaa
Kyinjgary MablIyMOTIapHH DbTUOOPUHIH3ra XaBona STMOKYMMU3: Xap Oup
TOHHa XaliBOH OKCHJIH CHHTe3H YIyH kKamuza 4,8-4,9 ToHHa eHTun XasM
OYnaauraH 03MKa OKCHIM capd KMIMIIra TYFpH Kelnaau. Arap OU3 HCHTEMOJ
KHIIQAUrad XalBoH MaxcyJoTNapuHH ajoxuaa onué Kypaguran Oyncak,
KyHHBIarn MaH3zapa Hamo€H Oymazgu: 1 T cyT okcunuuu Tabiéprnam yuyH 3,8—
4,01; 1 T. TYyXyM OKCHIH yayH — 3,9-4,1 T; 1 T. mappaHaa ryTH OKCHIK YUyH —
4,547 7; 1 1. Mo rymwTH OKCHIN yuayH 3ca 9,3-9,7 T. xucobura o3uKa OKCHIH
capdaHIli AaHHKJIAHTaH.

XaiBoHnapan OyHma karra — capd Xapakarmap OwraH Y30K BakT
NapBapHill  KAIMIH  YOpBa  MAaxCyNOTNapUardH OKCHN  TaHHAPXWHHHT
KMMMAaTIalHO KeTULIKTra oJu0 Keaany.

“X¥m, HHUMa KHIHII Kepak?” - Ierad caBod TYFWMIOM Tabuuitmup.
BuoTexHOMOrUsA, MHKpOOMOJOrHs Ba KHME (daHiapd HXOIHH XaMKOPIHMKIA
O3MKa Mojnanapu, OupuHYM HaBOaTAa YNapHUHT SHI MyXHM Ba KUMMATiIH
KHACMH — OKCHIT OJMIIHAHT 3aMOHAaBHU# TEXHONOTHAIApUHE Unad dnkau. AbHH,
a4HTKY 3aMOypYFIap O3MKa MaxCYJNOTIAPHHHHT TapKUOUHU OOMUTHLIHUHT IHT
acocuil MmanGanapuaad OHpU KaHIUTH UCOOTNaHIN.

Hliynunraek, Candida apmonura maHcy0, Te3 pUBOXIIAHYBYM auuTKWIap Ba
CeKHH ¥Ycajurad Sacchoromyces apnoaura MaHcy® aunTku 3aMOypyeiap
BaKWJ/Ulapu HOHBOHYMIMK Ba TMBOYMIIMK COXAlapuia HIIUIaTHINIIH GapaaMusra
MaeiyMmmup. Maskyp mukpoGnap épaamuaa yra TaHKMC aMHHOKHCNIOTanap —
JTU3HHE, TPRITO(AH, TPEOHHH Ba METHOHHH HIITad YuKapuIn Hmra KyHniran.

AMHHOKHMCIIOTA Ba auUTKHIapZaH OHpUHYH HaBOaTZa SHT acoCHil O3HKa
MaXCYJIOTH, PH3K-p¥3uMu3 OYNraH HOHHHUHI O3HMKAa KUHMATHHY OLIHMPHUIIAA
toiinananyil MyMKHH.

ONUMIAPHUHT aHHKAAMINYa HOHOA OKCHI MHRKIOPH YHHYAIUK KYTI 3Mac:
KaBlap YHUaH Taiiépnanrad HOHHWHT 100 rpammuma xXammacu OYmud 6,5
rpaMmrava, Oyraod yHupap tai€pinaHran Houga — 8,3 rpamMm oxcua Oynamu,
xonoc. brapok, ommMmaap Ypra €UUIH KAIMAHUHT OUp xyHaa 450 r HOH eHUILH
Tydalinu onagurad oxcus MEKIOpH Gop — iyrH 29 rpaMMra s-HH YHIAHT YpTada
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CYTKAHK 3XTHEKMHHMHT y4OaH OUpHTa TEHT KeJHIIHHM aHWKIaraHiap.
IlynvHrnex, HOHAa NW3HH, TpuUNTodaH, METHOHWH eTHIIMaiinM. YMyMaH
Oyraoii HOHHMHI Omosorux KuiiMaTH 38% HM TalIKUl 3TCa, OKCHJIHHMHT cod
nap4yanarumd 33% ra tedr. Xy, kaHnai ycyinap OHiaH HOHHHHT OMONIOTHMK
caMapaJOpAUTHHU OMUPHIN MYMKHH?

bynna 6usra sHa OHOTEXHONOIUK Xapa€H OpKajdW ONUHTAH JHU3HH &plam
Sepuiid MyMKUH. OSIMMIapHUHT TabKUTanmapu4a: 1 T yura aturd 150 rpamm
TIM3UE KYIHITaHAa HOHAATH oKcHn cudaTh KeCKHH OLINIY aHUKIaHTaH.

byrnoil yHAra OuMpruHa TaHKWC aMEHOKUCIOTA — JH3KUH KYUWIMATAHZaruHa
HaTHXanap aHa myHaald. Arap yH Tapkubura erumimMaérrad Oap4a TaHKHC
aMUHOKHCAOTANAp Kyiuica, HuMa Oynaan?

Hemax, Oyrmolt yHWra TaHKMC aMHHOKUcCHIoranapra Ooit Gynran
AMHHOKHUCIIOTAlIApHH, 3aMOYpYFIapHH (XaMUPTYpyIU) COJNHUII OpKadH Ous
aMHHOKHUCNIOTaNap TapkubH Ba OWMONOrMK KHMMAaTH OyHHYa cyT Ba TyxXyMm
OKCHIIJIapUra SKMH Ba MOJN [YIITH OKCHIapHAaH KOMHINMAilJIUTaH HOH
MaxCYJOT/IapUHH ONRIIHMH3 MYMKHH. XaMUpTYpyll (akaTTHHA TaHKUC
AMHHOKHMCIOTaJIapra 3Mac, Oalkd BUTaMHHIApPHUHT MMKAOpPH Ba cH}pAaTH
Oytinya xaM aH4a Golup.

YMymaH,  OMOTEXHONOTHA  Ba  CAHOAT  MHKPOOHONOTHACHHWHI
pUBOXIaHKILK dakaT KV TOHHAIM KUMMATIY 03UKa HILIa0 YUKApHILIHU HMaC,
Oanxy Typnu xuiagard $pU3noNoruk $aon Moasanap Hiad YMKapul UMKOHUHH
Xam Oepanu.

By 6opaza OHOTEXHONOTHS caHOaTH UMKOHHATIApHU OeKHECIUD. Y IapHUHT
sHa Oup TapMOFH VCHUMIMK KONAUKIapuaan (wox—wadba, f¥sanos,
MaKKKYXOpH TIOACH, 1TOXOJINON Ba XOKa30) LIakap Ba YHHHI ¥pHUHH GocyBuH
MaxXCyJaoTap Uinad YHKapUIarp.

Muxpobuosor  onHMJIApHHHT  TaxpHOa—caHOaT  CHHOBAapy  Ba
xucobnapHHHAT Kkypcatummya, 1 1. Kypyk érougan 450 — 500 xumorpammra
eTKa3ub makap €ku OHp KyOOMETp 3M™WIaHTaH EroY KHIIUFH, JapaxT MapyalapH
Ba YTURAAH 3ca 180 — 200 kr raua wakap oaum MyMKHH. OJIMHraH To3a [aKap
MOAJAacH MMKPOOHONMOTUs CaHOAaTH YYYH OKCHWJI MOAJalapd a4uTKHIapH,
BHTAMHHJIap, COMPT Ba OWp Xarop MogAanap Ba MaxcyjoTnap HIwad
ygKapulra Apoxkau O¥mamud. Xyanu mry iy 6unaH riioko3a Hiad THKapyrl
Xam MyMKUH. byH1a siHa GuotexHonoriap €paamura TasHaMus3.

ByBUHT yuyH YCUMIMKHUHT TEJUTI0N03a CAKJIOBYH KONAUKIapHra KUMERUI
&k QepMeHTAaTHB MIUIOB Oepwilagn Ba HaTkada S55% rmoko3a Ba 45%
¢dpykrozanapman  Hbopar wapbar omumm MyMmMkuH. byHpad  apanaimma
IWHPHHIMrY OViwda Ou3 OoJaT/aHraH caxaposara TEeHTWHAub, canoar HyaH
OunaH ONMHAAUIAH NaBNary [aKapu YpHUHA OOCHIIU MyMKHH.

I'mroko3an3oMepazaHuHr Kamid STHIMIDN Ba YHHHI KEHI KY/UIAaHWIHIIHA
maKapiH Mojnanap wumnad yMkapuimn WynMpa kKarra OypwiMm  scamM.
Nmmobunuzauus xunuurad Oy ¢depment &pmamuga AKL, Slnonus, Hanwus,
dunnadaus xkabu OUp KaTop PHUBOXKIIAHTAaH MaMI2KaTIapAa KaHI JaBjJarHIaH
Mac, OaTKd aHYa ap30H Ba eTapin OYnran xXom-ali€ MakKaXyXopH TOHHIAH
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MITIHOHRIA0 TOHHA IDakapiid O3MKa MAaXCyNoThapd HIUTad YHKapHIMOKIA.
2000 impHMHT V3una 3 MIH. TOHHA TIIOKO3a ¢pyKro3a mapdaTH Huiad
YUKAPHIrad Ba Oy KapaéH yuyH 3apyp OYnran ritokozanszoMepasa dpepMentn 40
maH. AKII momnapu xaxmuaa HLILTa0 YHKAPUIITaH.

Ily ypunnaa >bTUOOPMHIA3HU WHPHH TabM OepyBuM Mozpanapra tanad
TapaxacCHHUHT omub GopaéTraHINrura KapaTMOKYAMH3.

DHAMIHKIA OHOTEXHOMOIHA CAaHOATH HIMPHH MoAzanap vuuna® guKapuin
coxacuma MyTiako SHTH caxuda oumokma. By Oopama mactnabkm camapann
i AHDIHARVHT Kent ynuBepcutetn npodeccopu K.Crecm Saxapan, v ¥3
XoAUMIapH OwiaH XaMKOpJIHKJ2 3aMOHaBuil OHOTeXHoOnOrHs Ba ICH
MYXaHAMCITUIM yCyfnapu OunaH makapra HEcOaTaH MHHT MapTa HIMPHHPOK
OYIITaH OKCHII CHHTE3 KWIaAWTaH TeHHEH axpatO onau Ba Oakrepusdra (E. coli)
yTKazan. bakTepus Oy MaxcynoTHH uuiab uukapa OSoumazgu. Illynn amoxuua
TAbKUANA0 YTHIU JIO3MMKH, SHTU TPAHCT€H MUKPOO-OPTaHU3M, 0/1aM OpraHU3MHK
TaHa XapopaTugaH okopu Xapoparaa yeud xynmasau. Lyaunr yuyH XaMm y
HHCOH YUYH YMyMaH XaBhiu sMac.

AWHH maiTaa OUOTEXHONOTMK WAl YHKapHil aMamuéruia Kydugara
IIHPHH TabM OepyBYH Maxcynoriaap wmiad yukapunMokna. Acnapram-200,0,
CreBo3nn-150,0, Taymartma—caxaposamad 3000,0 maporta®a mmpHH OynraH
Maxcynornapavp. bynapHuHT OapuacMHM CHHTe3 KHIYBYH TeHJIapH HYaK
taéxkyacy (E.coli) OaxTepuscura TpaHchopMmalus KWJIWMHraH Ba caHoaTAa
ol ananuIMOKIA.

byHpal MHKpOOpPTraHKU3MIApHU CaHOAT MHAKECHIA KYTIaHTHPUI JKy/a KaTTa
camMapa Oepumin TabuMii XonauMp. AWHH BakTIa MamMjaKaTUMHW3Aa LIaKap
MaxcysoTura OyiraH TanabHm kxoHaupuuiaa Oy ycyd Xyda ackoTaad ned
XucobnaiMus.,

BynaaH Tamikapu MUKpPOOHOJOIMK CHHTe3 Hy¥nu OuiiaH OJIMHTaH OKCHII Ba
OollKa O3MKa MoAjatapiaH, CYHBHH O3HK-OBKAT MaxcylnoTnapd Taiépnaum
Makcaguna dofiganaHunradia TYiaa KANMaTId o3Wka WoUiad YHWKApHIIHH
amMaliia YeKJIaHMaraH XaxmJa TAUIKu/l KATHIOT MyMKHH.

Ewnux naspusn y3afTHpHII, KeKCAINKKaya GYAran MyaaaTHH HMKOHMST
gapajkacHza uy3ulll, MEXHAT Ba HXKTHMOWH KOOUAHMATHH Y30K HmUiap caknad
KONMMII MyaMMonapH KyI MabHOJa OJAMHUHT OKWIOHa Ba cudamin
OBKaT/NaHMIIKTA GOFITUK,

Anabuétnap
1. buotexHonorus A.A. baes peg.octiuaa M.: Hayka, 1984.
2. Wna X. Kanxe nzexo xaraky. 1983 . 1. 12, Ne
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2. V3BEKMCTOHIA BUOTEXHOJOTHSHUHT PUBOKIAHHIII
TAPUXH

BrorexHoNorus Y36eKHCTOH yUyH SHT KeHka (amnapiad 6y1HO, YHHHT
TApUXH Y30KKa OopMaiian (KamuMmuil OHMoTeXHONOrHsUlap HOH ENMNI, KaTHK
Tahépnaill Ba X.kK. OyHIaH HCTHCHO).

buotexHomorusa MXTHCOCHHrH Oyhuua OupuHum Y30ex axageMuru
AT . Xommyponos (1939-1996) dyzapuyM aBiogura MaHcyd samOypyriaapian
HA-xodbepMeHTH Ba BHTaMHHIap KOoMIUIeKcH (B rypyxura KapyBuH
BUTaMUHIap, BuTamMud PP, 10Q} Ba X.k.) taiiépnaur TEXHONOTHUSCHHHU SIpATHH.
Axagemux M.M.Magnonuit V36exncTonna yapalijiurad aunTky 3aM0ypyraapHH
TaxXJua KAInG, ynapHu HOHBOWYMIINK, BAHOYMJIMK Ba YOpBadWIMKKa KV
KelaguraH TypIapHHH TOMIAH Ba yjap acOCHAAa Maxcyc XaMHpTYpyLUUlap Ba
BUHOYMJTUK YYYH aUUTKH TAHEPIam TeXHOJOTHUTAPHH ApaTAH.

Mpodeccop K. J.Jaspano MJIX Mamnakatnapuaa OupnHunnapaad 6ynuo,
&F TapyaloBuM nunaza QepMEHTHHM Taiépiam TeXHOJNOTHACHHU sipaTiu. by
GepMeHTHH KYN WAaKITHWIMK cababnapuHH TaxJWi Kuna Typub, xap Oup
OMOTEXHOMOTHK >KapaéH Y4YyH V3ura xoc XycycusTra sra Oynrar nunasa
depMeHTH 3apyp Oerad ¢ukpra kenau Ba OyHHM aManuéraa ucbornad OGepau.
K. A.daBpanos sipatran "Ep Manxamu” OuompenapaTu a3oT Y3nalITHPYBYH
MHKPOOpraHu3Miap acocuaa Taiépnanrad 6¥nmub, MaMiakaTUMH3 KHIIIOK
X{KaOIuruga KeHr KynnaHwniMmoxna. bynpan  rtamxapun K./ /JaBpanos
paxbapmurana 3.P.AxmenoBa Tabumii UeNTIONO3a-IUTHAH  OMOKapKacHHH
(F¥3an01, COMOH, KaKON TOACH, KANUK Ba OOHIKaNnap) Iy Makcal y4yH Maxcyc
taiiépnanrad 0asuAMOMULETIAPHUHT (PepMEHTAApH MINTHPOKHIA NapyanaHiil
NIapOUTIIapHHA HILTa0 YHKIUIIAP.

b.d.o. K.Tamnynatos (1938-2005) comoH Ba ry3allodHHM Tapyajallja
"tpuxoaepMa xap3daHyMm" ne6 aramvum 3amMOypyr  depMeHTIapupaH
(ofimananuil MyMKWHIHTAHH HAIME acociad Gepau Ba Oy TeXHOMOTUAHH
amMammérra  Kymmam  O¥iinya  Takimg Ba  MynoxXasallapHH 4ol JTIH.
K. Tammynatos aparran Oy TEXHONOrHs KYJUIaHW/IraHda COMOHJA Inaxap
MHKIopH 6-7% ra eTraHd, yHAa BHUTaMUHJIApP, aMHMHOKHCIOTanap MNa#go
GYnrammurd Ba 1y TyQailnd COMOHHMHT 03MKa-Oupnurn 6up Heda Gapobap
ourraHnurd uchbornad Gepunrax.

V3Gexucronna OUOTEXHONOIUA (aHHHMHL PUBOXNAHWLIKra GO GYnraH
onuM, 6.¢.1., mpodeccop M.M.Paxumosaup. By onuM MaMitakaTHMHU3HHHT OHp
Heya ONMHroxXnapuia OHOTeXHONOrHs kadedpalapHH¥ o4dnlliza OGom OYmom.
OnuMHMHE O3WK-OBKaT caHoaTHaa ¢epMeHTnap &paamuaa, AHCH caMapaaop
TEXHOJOTHANIAP APATTaHIUTH TaXCHHIa CA30BOPIUD.

V36ex omumnapunan T.I.T'ynamosa, A.X.Baxo6os, X.A.Bepanxynos,
P.Illosky0Ooe, 3.P.AxMenoBa, 3.0.HMcemonnos, M.K. XKymannésos Ba Gomkanap
MaMJIaKaTHMH31a MHKpPoO OHOTEeXHOIOTHSCUHHHT PHBOXIAHTHPHII YCTHAA
YyKyp WIMHH Ba amanmif unuiap onnd GopMoxaamap. IHIyHWHTZEK, MapXym
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npodeccopiap M.M.Myponos Ba T.JO.JOcynmosnap omu6 6opran wykyp unMui
U3TaHUTIIZP ACOCHIA KaTTa WIMUH aMalni Hasapusuiap ApaTANITaH.

Illy ypunma, Y3bekucroHaa GUOTEXHONOrHS (GAHMHMHT PHBOXIAHMIIMTA
KaTTa XHCcca KYIIraH afpuM HHPUK OJMMIap XaKuaa KHcKa MabiayMmoTinap 6eput
YTHIIHM JIO3HM TOMAMK. 3€POKH YNapHUHI YIKaH MeXHaTnapu Tydainu
Maxammil OGMOTeXHONOrUsA coXacu naiao Oynran.

Xoamypogos Ackap Fanuernu (1939-1997) — Kamkamapé Bunoaruaa
TyFuaraH. 1960 #mnma Ypra Ocué Yaupepcurerwau Tamomnarad. CYHrpa
Yxpanna ¢daHnap aKkageMHACHTa Kapallld BHOKHME WHCTHUTYTHAA HOM3OMIHK
(1965) Ba nokTopnuk mucceprauusacuaud (1976) xumMos Kunrad Ba yIOy
UHCTUTYTAa HurkpMma i naBomuna daomudr onu® Oopran. 1980 iunnan
Gomnad mpodeccop. 1986-1997 iimmmap naBomuma VY3®A MukpoGuonorns
MHCTATYTH AHpekTopn V3P ®A Myx6up awzocu (1987) Ba Xakpkuil akaneMHIH
(1989) mynunrnex, V3P @A INpesuauymu 6om wnmuii kotudu (1988) Ba Buie-
npesuaent (1990) naposuMmapua daonust oputrad. 1994 finmna Vibexucton
Pecniybnmukacu Onuit Maxcmncura AemyTaT O¥mub calinanrad Ba ¢aH, TaniuM,
MabJaHHUAT Ba CNOPT KYMUTacuHU Oolukapran. buokumé Ba OuoTexHonmorus
coxacuna IyH€ TaH onraH fiHpHK oiuM Xucobnanagm. Mimuit daonusatu
dasoMuna 300 na" opTHK WIMHI MaKojanap Ba UXTHpoNiap Myamtudu. 40 gan
OpTUK ¢aH DOKTOpU Ba ¢aH HOM3OZIapHra paxbapiuk Kuirad. 1979 iduina
“ButaMubonorus” xaMaa “DH3UMONOTHA yCy/uIlapy”’ HOMIM HKKHTa KUTOOU
gon THIraH. bydnad tamkapa “TpaHCIOpPT KHPOPACTBOPUMBIX BHTAMHHOB”
(1980) Ba «MeMOpaHHBIH TpaHCHOPT KodEpMEHTHHIX BUTAMUHOB U
kobepmeHToB» (1982) wHoMmu moHorpadmusnapuga OupuHud MapoTaba
anMammHMaiianrad  Guonoruk daon OUpUKManap TypyXUMHHHr MemOpaHaza
TAIIUNAIIN,  peleriusicH Ba  OOFIaHWIN  MeXaHW3MIapH  XaKuAard
MaBJIyMOTIAPHH CUCTEMATHKara COJAraHlIMird yuyH nyHé 6yHuua dyHaaMenrtan
axaMmuarra zra Oynran kynnanma xucobmanagu Ba Wy cabadban OUp KaHua
JaBlaTiapia XOpWXui TWwlapra TapkuMa KWIMHTaH. byHmaH Taurkapu
“Tuamunrdocdarnap” OVitmua taiiépnaran ycnyOud KynnanMacn XaM IyHE
MHKECUAA axaMuATra osra OYnraH Kamkran HuyUraHMa XucoOnarvaau, Oy
KymmaumMa AKHI ma donm stunrad. bupuHud MapoTaba Kuumiox X¥Kajiuk
XaliBOHJapy Ba IappaHjanap YYyH HUKOTHH KHUCIOTACH VYpHHHH OoCyBYH
“KOpHHMK” HOMJIM O3MKa TpenapaTHHH SpaTraH Ba aMaJIuETra XXOPHH 3TTaHIuIy
yuyH cOoOHK HTTHOOKHHHr Xank Xixkanuru FOtyknapu K¥prasmacu Oponza
Meganura  cazoBop Oynran. BymmaH Tamkapu akageMuk A.B.[lamiagus
HoMuZar" mykodgotra cazosop 6ynrad. AKIH #uer “Kto ecTh KTO B HayKe U
TeXHONMOTUNX"” HOMIU daxpuiinap xurodura 1996-1997 twnapaa coBpUHIOP
cudaTiaa HOMH KHPUTHITAR Ba MaXCyc IMIUIOM Onnad MyKo(oTaaHras.

Myszaddapop Axpop Mysapdapopnu (1909-1987) — OGoraHuka,
9KOJIOTHA, aNbrojloTusi, THAPOOHONOIrUsA, THUIAPOSKOJNOIHS Ba CYB YIlapH
GHOTEXHONOTHACH coXanapy 6Viiuua daonuar onu6 Gopran iupuk onum. V3P
dA wuEr Xakuxuiit as3ocH (1960). V3P ®A BoTaHHka HHCTHTYTHHHHT
mapekropu (1956-1960), V3P DA TipesnmymMn ab30cH Ba KUME-TEXHOJIOTHS Ba
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6uonorus Qasnapn OYMHUMHHMHT akafeMHK-kKoTHOH (1966-1970), VP @A
Muxkpobuonorus 6ymamu pax6apu (1970-1977) keliun sca my GYIuM acocHIa
MHUKPOOHOJIOTHS HHCTHTYTHHH TAIIKWI 3THO yHra paxbapnux xwirad (1977-
1985). MamnakaTHUHT KyTiab opAeH, MeJa/uiapH Ba MyKOQOTIIapHra cazoBop
O6ynran. Mapkasuit Ocué cyB XaB3aJJapHHMHT SKOJOTHK Ba TUMOIOTHK Y3Hra
XOCIIUTHHU YYKyp Ypranud, ynapaad cyB YTIapUHUHET CepXOCHI ITaMMJIAPHHU
aXpaTuO, yJlapHHUHI OYHMK XaBoja Ba EMHK YCKyHalIapAa YCTHPHII YCYIIAPHHK
ApaTral Ba ylap acoCHIa SHTU OHOTEXHONOTUK ‘KapaSHIapHUHT SpaTHIHIINCa
paxGapnuK KWiras. Yama6 Mosorpapusmap Ba 200 NaH OpTHK WIMHKA
Makojlanap Yol STTHPrad. YnapHU XaéTH Ba WIMHH-DEAOTOrHK (aoiuATH
XaKuJIa YHAAH OpTHK kuToOiap Ba Makonaiap Tadé€pnaHraH. A0y Paiixon
BepyHnit HoMHMmaru maBnaT Mykohorm cospuropd (1979). Vibexucronma
XH3MaT KYpcaTral ¢gan ap6oodH.

AckapoBa Canuma Ackaposra (1922-1997) — V3P @A xommparu
MHCTUTYT MaKoMura 3ra 0ynrad Muxpoouonorus 6Y¥IMMUHHET TAWIKHIOTYUCH
Ba OWpHHYM JUpekTOpU. AcocHH wuAMHE HYHATHMIN MHKpOOPraHu3MIiap
duznonoruscn Ba OHokuMécura OaruuiaHrad. PecrnyGnukammzna KHRIIOK
XYKaIWK 3KHHJIapRHE MHKPOOUOJOIHK YCyiJa XHMOS KHJIHII MyaMMOoJapH
Oyinga HupHK WIMMH JoMMXamapHM aMaira OLIMpraH. VaGexucTon
MUKPOOHOIOIIIap KaMHATH aCOCUUCH Ba OMPUHYHU TIPE3UJICHTH. V36exucronna
caHoaT MHUKPOOMONOTMACKH pPUBOXMUIAHMIIMIA KYIUraH KaTTa XHCCacd Ba
NeAarorukK, WIMHHA TalOKWINHA HilTap/iard caMapaid MeXHaT/IapH YYyH Xu3Mart
k¥pcatran ¢aH apbobm napaxacura spumrad. Xank Maopud abpimouncw,
Ononorus (amnapu ACKTOpH, mpodeccop. YHUHT paxbapauruaa HUrupMmanaH
OpTHK (aH JOKTOpIapY Ba (paH HOM3OAApH TalEplaHTaH,

Héparumos Axmax [loauaeena -~ 1928 #un 12 pexabphoa kiyxHa
Typxucron 1waxpuna Ttyruarad. 1950 #Aunma Tomxent @apMmaiesTuka
HHCTHTYTUHM TamoMiaraH. 1954 iiunma Y3P ®A KuMé HHCTHTYTHHHHT
aclUpaHTypacHaa Taxcwin onnd, xkuMmé€ ¢danu Oyiinua HOM3OIIHMK
AUCCEPTALMACUHA XuMosA Kuirad. 1954-1957 #hmnnap masomuza CamMapKanjg
Hasnatr Kummok xykanuk uWHCTUTYTHAA OpraiuKk Ba OHONOTUK KUME
kabeapacH Mymupu, 1957 immman 6Gomwa6 Y3P DA Snpo dusmkacu
WHCTHUTYTHHHHT paJHOUHOH KMME NaboparopHusacuHM OomiKapraH. 1966 iuina
“Fy3a ypyruaa du3uk-kHMEBHIA, OHOKUMEBMI Ba raMMa Hyprlapd TabcHpHiaa
afipyM MyXMM OGHONMOTHK MOJAJANApHUHI ¥3rapHIiMHH TaAKHK ATHI”
MaB3yCHIATH JOKTOPIHK AUCCEPTALMACHHH XuUMos KwiraH. 1967 iuiga Vap
(DA bHokNME HHCTUTYTH AMPEKTOPHHUHI MYyOBHHH Ba aiHH mairaa Hykneun
Kucnotanap OuoxuMmécH nabopaTopuscura paxdapiuk KuiauO kenrad. 1969
tungan npodeccop. 1976 imnma y Gomkapaérran nabopatopus YiP ©A
VenMmixaap skcmepHMeHTaT GHONOTHACH HMHCTHTYTH TapKHOUra YTKaswmib
“Monexynap reHeTuka” jadopaTopusacH HOMH OWIaH atana Oouutanny. 1984
iintn V3P ®A MyxGup ab3ocH. AcCOcHil MIMMII HYHANMIOUHE YCHUMIIHKIAp
XyKalipaCHHUHT TADIKWIAH TY3WIHIIH, TEHETHK axOopoT (QyHKIMACH XaMna
ymy >xapaéHIapHUHT OHTOTE€HETUK Ba pEBOMIOLHOH KYpPHHHUIH, CTpece
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OMW/IIAp — HOHJIAINTHPYBYH Hypllap Ba Xap XWI KacalIMKiIap TabCHUpHra
TeHEeTHK axO00poT cHCTeMalapUHUHI YHIAMIWIMIH MacaialapiHH ed4uIira
farunmaraHd TAHHWKIH MOJEKYJSp reHeTuX, OuokuMErap onuM, OHMoIorusd
dbanmapu zoktopH, mpodeccop, V3P DA axamemuru (2000), VaGexucronna
xuzMat kypcarran ¢an apbobu (1989) yHBOHTApH COBPHHIAOPH. YHHUHT
myarmadauruga 300 nas opTHK HIMHE Makonanap Ba Gemra MoHorpadus Joil
stuirad. 40 maH opTHK daH AoKTopiaapu Ba ¢aH HOM3oMiapura paxOapiuk
KMITaH Ba aifau xyHmapgma V3P ®A DBoranuxa nnMuit ummab yEKapuil
MapKasuga YemMimmisiap MoNeKyndp OHONOTHACH J1abopaTOpHSACHHH TAHIKHII
>0 FY3a MOJNEKyndp TeHeTHKAacH coXacuaa onud Oopuna&rtral HUIMHH
TAAKMKOT MIAapUra paxbapiuk KMIHO KenMoKIa.

Paxumos Mupsaarxam Mupzaxakumosuu—1943 ifnun ToiIkeHT maxpuna
Tyruiarad. Onuit MasnymoTau M.B.JIomonocos HoMuzarn Mocksa /[laBnar
VuuBepcuTeTHA OJrad. Ymwly olMHroxJia acCmUpaHTypasa Taxcuil onud Kumé
hbaHnap HOM30OM WiMHii yHBOHHMra casosop Oynran (1968). VsGexucTonma
OroTexHoNordA  GaHWHWHT  TalIKWIOTHWNApHIaH Oupu  xuHcoONmaHaH.
V36exucron Mmumit YHuBepcHTeTH Ba GOMIKa KATOpP ONMH YKYB 10pTiIapHia
fuoTexHONOTHA KadempaTaph Ba MapKa3IapiHN TALIKKI 3TraH. Acocui HIMmi
HYHATHIY GepMEHTATHB KaTaln3 acocHAa OHOTEXHOIOTHK JKapa&Hmap spaTHIO
OVncana, 6uonorusd, THOOMET, KUME, O3UK-OBKAT Ba OOlIKa HyHAMMUIIIApAa ¥Ta
KeHr Qaonuar kypcatu® kenaérran fmpux onumaup. lO3ra gxkun  dan
IOKTOpJIapy Ba (haH HOM3OANAPHTa YCTO3IHK KU kenMoxaa. 600 ra sxuH
WIMHI Makojanap, YKyB K¥ulaHMaiap, XapcluKiap Ba MaTeHTIap MyaniaHdn.
Mexwuat lllyxpaTu opaeHHd COBpUHAOPH.

Abayxkapumos Adaycatrop Afaykapumosuu — 04.04.1942 #unpa
Tomkent BunoAtuga Tyruiaran. Omuit MapnymotHu TomxeHt J[lasmat
YHuBepeuteTaa onran (1966). 1961-1967 imnnapna Y3P ®A Anxpo dusukacu
MHCTHTYTHAA daonuaT toputrad. 1967-1969 itunnapma V3P ®A Buokumé
WHCTUTYTH AaclHpaHTH, Wy UHCTUTYTHAZ 1967-1992 iwmmapaa ku4ux, KarTa
WIMHH XoOUMH Ba nabopaTtopud Myzupu, 1982 fiunga pecnyOiauxamusna WIK
00p reH MyxaHAucHurd naGopaTOPUACHHU Taumlkuiiawtaprad. 1979 #unaa
axagemuknap E.X.Typaxymos sa JI.X. Xamunosnap pax6apnuruia daH JOKTopH
uiMui JapaxacHra spuiran. 1992 fmmuag ViP ®A Teretyxa Ba yeaMimukaap
IKCHEPHMEHTAN OHONOTHACH HHCTHTYTH JUPEKTOPH aBo3UMHUAA Gaoauir onub
6opmoxzaa. 1994 itmnman V3P ®A myx6up awzocm, 2000 imngan V3P DA
akageMury. Mamuit baolnsTH red MyXaHOMCITHTH Ba MoONeKyJsap TeHeTHKara
acocnanrad OMOTEXHONOTHA (aHHHM pHBOXKIAHTHpuinra OarwuivlaHrad. ['eH
MyXanmucmura 6yiimga V3P ®A pa JOTK CcHHHMHT TpaHCTeH YCHMIMKIAp
spatuml O¥iinua wymMa gactypu “I'eHuHMap” HUHT unMuid paxOapH, WiMHil
TEXHUK KCHTAIl paHcH, RHCTUTYTHUHT MONEKYidp NeHetuka OYIUMU MyJIUpH,
atiun naitrna V3P YcuMimik reHeTHK pecypelaprHi cakial Ba ypranum 6Yiinda
JPTK Tapkubugars MyBoGHKIAIITHPYBYH KEHTAMl PAMCH. Y CHMIHK TEHETHK
pecypenapuny  caxnam G¥ituaa PAO xankapo uucTHTyTH (IPGRI) HUHT
Mapkasuii Ocné MamnakaTmapd OViiuda MyBOMHKIAINTHPYBYM KEHrarl
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paxbapu. YHUHT acocHil mnMuil HiHanuinn PeciyOnukaMuzia sKMIaguran rifsa
HABJIAPWHH I'€H MYXaHAUCIIUTH yCynd OWnaH sAHaja SXUIANAall MyaMMOJIapura
Oarumnanran. llly 6unan Oup maiiTaa FY3aHUHET STHTH HaBJIApHUHY SAPATHITHUHT
MOJNIEKYTAP, (QU3HOIOIMK, T'eHeTHK Ba CEeNEeKUHOH XaMIa arpoTeXHOJOrHK
acocnapiHM Oup TH3UMra KelTApHm Oopachpa caMapald MeXHAT KHUIMOKIA.
“YMymuil  Ouomorus”  maponuru  Myamnudnapugan  Oupn, Maopud
BasupaurHHuHr 6uonorus GasuHu YKUTHIL yCnyOUH KeHrallld paucH cudark
’KaMoaT HNLIapHAa XaM (aon umrtupox 3THG xenMoxaa. bup napemik, OurTa
MoHorpagus Ba 100 nan opTuk unMumii Makonanap Myanmdu, 4 radap dan
noktopu Ba 11 Hadap daH HoM3OANapura UNMHN paxOapiMK KWirad. AWHH
KyHnapaa xaM ¢&mulapra WiIMmi  paxOapnuk  KwiMm  OunaH  Oupra
V36eKHCTOHHHHAT MONEKYNAp TeHeTHKa Ba GHOTEXHOOTHS (aHW I0TYKIApHHH
XaxOH MHKEcHTa oNHO YUKW Ba PUBOXNaHTHpHII OViiMua caMapalid MeXHat
KHAJIMOKJa.

by kabu 6HOTEeXHONOTHK HIINA0 YMKApHIL Ha3apUsUIapUHH fpaTHLl, YHM
aMaTMéTra TaAGMK OSTHIN MOLTapW lo3acHiaH V3P ®A Muxpobuonorus
pHCTATYTH, M.VnyrGex HoMmumard V30ekuctoH Mummiii YHHBEpPCHTETH,
Ouonoruss Ba TYNMPOKIIYHOCTHK  (akynsTeTUHUHT Mukpobuonorus Ba
BroTtexnonorus kadenpacw, TOUTKeRT KUME-TEXHOMOTHS WHCTUTYTHHHHT
BuotexHonorus kadeapacy Ba TollkeHT JaBnaT arpap YHHBEPCUTETH, KHIUTOK
XY KaTHK OHOTEXHONOTHACH Ba QuTOnaTonorvich kadempacH, VcuMIHKTap
broTexHonoruACH nadopatopusicd xamaa Camapkadna [asnar YHHBEpCHTETH
BHoTeXHONOTHA KadempacH ONMMIApH XaMm (aon WIMHHE HW3NaHHILIAD OMHO
oopMoknanap. 2004 iunga TollkeHT KUME TEXHONOTHA WHCTUTYTH Tapkubupa
XxaMm Ouorexnojorus Kadenpacw TawIkua  3THIMO, afHM  KyHIapja
pecriyonmukaMuiga OupuHuUM OYnmub, OuoTexHonorus HyHammmm Oyitnda
MyTaxXaccuciap ranépianiuran oOTHH YKyB IOpTHTa aitnaHaH.

MamaakaTiMM3 paBHaK{, YHHHT WMKTHCOOMHHM 4HaJa JOKCAITHPHULI
Makcallua SHC AaBBaNo KyHuzarn OHoIpenapariapHH HOUIA0 YHKapHUIIHH
Hynra Kyi#EMOK 3apyp:

> O3uk-08Kam ea HOPEAYUIUK YHVH OKCUL MOOOANApU;

¥ Amunoxucaromanap (Mu3uH, MEMUOHUH 84 OOWIKANAD),

»  Opeanux Kucromanap (MUMOH Kucilomacu 6a YHu VPpHUHU
bocaduzannap);

»  Aumubuomuxnap (bupuwyu naebamoa 4-5 aenodza mawcyé
AHMUBGUOMUKAAD);

»  Bumamunnap;

»  Yeumnuxnapru xumos Kunuw 60Cumanapu uaad 4uxapuut 6a x.x.

Adcycku, OKopugaruiiap  Xosupraua MaMmIaKaTUMH3Ta  XOPHX

JIaBIATIApULAH BaIOTara KeITHPUIAIH.

buoTexHonorMsA HMHCOHUST ONOHAA TYypraH SHI MYXHM MyaMMoJlapAaH
OMpPHU-03UK-OBKAT MYyaMMOCHHHM euYMIIa KaTTa pol YHHaMOFM 3apyp. JHr
aBBallo, TYFPUNAH-TYFPU O3UK-OBKAT MaxcyNOTIapH Tau€piail OpKajld IMac,
banmky, YCUMNMKIApHH  XWIMa-Xil  KacaNIMKIapAaH,  3apapKyHaHIa
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xammopaTiapaal Myxodaza KHIHIL, TYIPOK YHYMIOPAUTHHHA OLIHPHII, TYIPOK
XONAaTHHW  KafiTa THKJANL, CYBCH3IHNK Ba LIYpIaHUII I[UApOMTHAA
YCUMAMKIApAAH FOKOPH cH(ATIV XOCH ONHIIL, YOPBaYWINK/A KOJIOTHK TO32 Ba
UHCOH CalioMAT/IMIUra 3apap €TKasMaligural MaxcyloT eTHITHpuI kabu yra
Hom3apt MacamaJapHi Xal KU Outan OOFIHK.

Masnymiy, XX acpHHHT OXHpHIa Kenu0, caliépaMuspa HHCOHNAp COHH 6
Mapa gad ommG kerau. 2020 funra Gopu®, 0y k¥pcarkuu § mnpza ra, 2050
fimnaa sca 11 Mapa ra erumun GamopaT KHIHEMOKAa. Oxupru 40 iunga
GomoxnwiIapial ONHHATUTAH XocHn Oop-ityru 2,5 maporaba omrad xonoc. ¥
XaM O¥ca, acocaH SHIM XOCHRIOP HABIAPHU SPATHUIIKINM, MUHEpaA YFUTIApHU
Kynmab duvtaTanme Ba OOMIKa arpoKHMEBMIl 4opa-raadupiap HaTWXacH
cudarnna amanra omppwirag. [llysusr 6unan Oupra ypbarnsanusa okubaTnia
oxupru 20 funga KULIUIOK-XY)KaIHMK Maxcylornapd 15% paH Kkympoxka
KaMaiiu0® xerran. Kypuuu® typubanku, aHbaHaBhii TeXHOJOTMAIAp acocHla
O3HK-OBKAT MyaMMOCHHEH XaJl KL MyMKHH 3Mac,

OnuMiapuMH3HHHT  Kojlaepca OYTyHTH KyHAa TAbBIUM  oNaétTaH
TanadaNnapHHHT ONJHIApHTa KyHHRaAuraH Kyn COHNIH MAacaAIApHHHI 3HI
non3apOnapy IOKOpUAaTHIapIaH HOopaT.

3. MEKPOOPT AHHU3MUIAPIAH BHOTEXHOJIOTHK
KAPAEHJAPIA ®ONITATAHNAIIL

i

Muxpob OHOTEXHOJOTHACHHUHT PHBOXIAHHIN TAapHXH Ky MabHOoZa XX-
ACDHMHI MKKMHYH SpMH OuiaaH OOFMHK. YTraH acpruar 40-iumiapuna
MUKPOOpPTaHU3MIapaaH MEHUNWLTHH ONHIll TEXHOMOTHACHHWHT SPATWIMIIN OY
daH  pHBOXKHra wxobmi  Oypunum  scagu. IleHwmmnaun — Hmnab
YUKAPUJIMHIMHUHT #inra KyAWMmE Ba MyBaddakuaT Ounan UIUIATHIMIINAA
KeHHHI'M aBloa aHTHOHOTHKIIAPHHHE KUIUPHO TOMMOI, YIAPHH HILIA0 YHKAPUII
TEXHOJNIOTUANAPHHM SpaTUI Ba KY/UTalll YCyAapH ycTuja WIUTAPHH TAIHKAN
KUJTHII 3apyp/MIAHE ONAWHZaR 6enrunal Kyima. byrysri KyHaa 1o31ad opTHK
aHTHOHOTHKINIAP UILNAG-dHKAPUII TeXHOMOMsANapu Xaé1ra TagOnK KUIHHIaH.

AxTHOHOTHKRAp HuDTab-unKapui OugaH 6up KaTopdga aMHHOKMCIOTAIAp,
depMerTnap, ropMoanap Ba 6omika $u3HONOTHK (aon Gupukmanap Taitépnarn
TEeXHOJIOTHANIAPK XaM spaTuia Sommnanan. ByryHru xyHaa TROOUET Ba KMIILUIOK
XYKAIMIH YIYH 3apyp OYiaraH aMUHOKHcnOTanap (alfiHUKCa OpraHu3Ma CUHTES
OynMaifuraH aMHHOKHCIOTanap), ¢epMerTIap Ba Ooluka ¢u3nonoruk Qaol
Mozaanap HILIad YHKapHLI TEXHONOTMATIApK Hynra KyHunras.

Oxupru 20-30 #iunma, alfiiukca MUKpoG OKCHIMHH OIWII TEXHOJIOTHUACH
puBOXIaHHO KeTnd. UHCORUST yuyH yTa 3apyp Oynrad Oy MaxcyJIOTHH HInad
YHKapum OmnaH OMp KaTtopda YHIAaH YHYMIH Ba oOKuWioHa (otigamaHum
H¥nnapy amanra oumpunMokda. Okcun HUUIa0 4YHKapHInia Xap Xl
YHKUHAMApHAaH (3apHol, ryiT KoAAMKiIapH) Ba napadpuuman doiinanasui
MYMKHHIHTH HcOOTNaHTaH. XO3Uprd MaiTaa OyHMHT YYYH MeETaH Ba
MeTaHonaaH (poiinananuin MyMKHHIATH XaM KypcaTuO yTHITaH.

26

www.ziyouz.com kutubxonasi



Ketiuarn  BakTAa MUKpoO  OHOTEXHONOTHMACHHHUHT  PUBOXKIAHHINN
aMMobOunnamrad  (Maxcyc copbentnapra OofnaHrad) QepMeHDIap Ba
MUKpPOOpranu3Miiap Taiépiall TeXHONOTHIApUHUHT APAaTANAIIA OUNaH y3BHMA
6ormuk, OYnmu. HMMMoOunM3anus KWIMHraH (EepMEHTIApHUHT Xap XHI
skapaémnapaa HIUIATHITHIIH ($pepmerTnap MYXaHIUCIIATH) oy
OuokaTanmuzaTopiapiar dolganaHWIIEA gHana ¢aonnamTupu® w06opau.
Duaunukaa depmentaap Oup maporaba sMac, OMp Heua MapoTaba y3myKcus
(xaTT0 6Hp Heda ofinad) unInaTunagurad 6YIHO KoJIOH.

MukpoopranusMiap GaolHsTH Ba UMKORMATHIAH (HOMNATaHKII, YIapHAHT
XOCHNAOP TyplapHHU (WITaMMiIApuHK) dApaTdil Ounan Oornuk. bBywpait
BasHdaHu MHKpoOHoNorNap OWIaH Y3BHI XaMKOpIHKIa TeHETHKIAp Ba T'eH
MYXaHIHCITHTH ycynapuaas xabapaop Oynrar 6omka MyTaxaccHUcIap amanra
olIMpauIap. Mukpob npenapaTiapuHu arinad YU KAPHIIHH
daoMaITUPHIUHUHT sHA Oup HYnu ukku Ekn yHAaH OpTHK O¥nrad, Oupu
UKKUHYMCHHUMHT  daomurunu  omupu®  Oepaonaavran  (cuMOHO3Aa
yuoiaiuran) MEKpOOpTraHdsMIIap accoltnatuicuaal ¢omaanagumaup. by #yn
XO3Upru BakTaa ¢epMeHTNIap, aHTHOMOTHMKIAp, BUTaMHHIAp Ba MeTaHd Trasu
ONMHIITA XaMJa OKOBa CYBIapHH To3aJIalll kKapaéHNIapufla KeHI KYIUIaHmwinG
KEeITUHMOKXIa.

BUOTEXHONOTUSHUHT acOCHHH MHKpoO ¢aonuaTy TallKW KUIAOH.
HIyanaii sxan ¢daon MUKpoopraHu3MiIap spaTyil, yaapHu (arjapiad Ba Tawku
canOuil MyXHUT TabCUPHJAH acpall MacalanapH XaM 5SHI' MyXHUM BasuganapiaH
oupuaup.

Iy xabu kKarop Vra MyXMM MyaMMONapHd eudmga Hadakar
MHEKpoOHONOTNap, OuoxuMErapnap, OuotexHonornap, Galkd MyXaHAUCHap Ba
TEXHOJIOTJIap HINTHPOK STALLIAPH 3apyp Oymamm.

By sca, OuorexHonorus GaHUHM FXIIH Y3MAMTUPUO ONMII YYYH IOKOpUAa
acnad YTunrar gannapaan xabapaop 6YIMOKINKHN TaKo3a 3Talu.
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4. MUKPOOPTAHMIMJIAP ACOCHAA BUOTEXHOJOTHK
KAPAEHJAP AIPATUHI YCYJLIAPU

BuoTexHomorNA caHoaTHJa HpOXYLUEeHT cudaTHia mnpokaproTiap—{Oup
XyXkafipanu, sjapocd MykamMMan O¥mMaraH opraH3Miap)—-OakTepusanap,
aKTUHOMHLETIap, pHKKetuinap Ba TydaH osykapuornap (bup Ba Kyn
XyXaipami, AIpocd MykamMmall, XpOMOCOMallapi Maxcyc JIHIOIPOTEN
Tabuariny MeMOpaHanap OWiaH ypanraH)-a“uATKH Ba MHLENHAN 3aMOypy¥iap,
3HI COAXa KOHUBOpPTAp Ba CYB VTiapy XaMmia YJIapHUHT Xap XHJ ycyuiap
(cemekuys, MyTarcHes, Xyxkaifipa Ba TeH MYXAHIHCIHTH) OpPKalH ONUHraH
MyTaHTHapuaH GoiAaTaHHIa N,

ByryHru kyHma OUOTeXHONOTHK kapaéHnapfa rabmatna tapkanran 100
MUHIHaH OpPTHK TypKyMra Mancy® O¥iras MukpoopraHu3MiuapiaH ¢akaTTrula
Oup Heua FO3TacH HILTATWIALH, XOJIOC.

BrotexHonorus >kapaéHiapHia HINNATHII YUYH TaBCHA JSTHJIAZHTAH
npoAyleHTIapra Karra Tanalmap KyWunand, yHapHUHT yMyMHHATapH
KyHUaarunapaas uoopar:
yeuw meznucunure 6ananorucy,
ap30H O3UKA MYXUMUOQ YCUuu,
bowika muxpoghnopaza sa pazza yuoamauruzy,

IOKOPU X0CUNOOPAUH.

YV VVY

4.1. TPOAYUEHTHAPHU APATHUI YCYIUIAPH

MuxpoopraHu3MIApHUHT TAOWMI MTaMMIIaPHHU XOCWITOPIHTH KYTTHHYa
Tanad AapaxacHiaH nact oynaau,

Xocungop mMTaMmiIap SpaTUIl yayH, HYHATTHPHITAH CeTeKIUs yCyauaaH
doliganaHunagm.

Dysunr yuyyHn KeMEBHH MyTareHigap &ku  paiMallioH HyplapAaH
dolinamanunamy. Cenekuus Ba TaHIOB HuwapH Oab3uga Huunad BakT
SrajuTaial Ba HaTHxkaga MUKpoO xocwimopnuruau 100 Ba yHzaH xaM k§npokx
mMaporabanab omupum MyMkuH 6ynagn. Macaman, Xo3Uprd JaBpZa caHoaT
yeyiuga HILNaTHG KeNnWHAETraH NeHUHMUITMH aHTUOHOTHIH CHHTe3 KANaIuraH
NPOAYUSHTHUHT (aomauru pactnabky mitamMmiapra KaparaHga 10 MuHT
MapoTtabagar omub ketras. (1-unzMa)
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Cenexiuaaa Hacmih Yaraprag =

r_—--. S TMIPOAYLIEHLIAPHY TAHIALI - —
Mytarenes . - PeKOMGHHOTEHE3 -
! !

CroHIaH B8KM UHAYLMDISHIAH! USTHIITAPHI, XY BalpasspHy
pusUK, KiMEBUMA ERM OSUOLOTUK  RYMIA, - TeH  MYXRHAWCIIN,
TIBCUPIIAD; QHUK ~ CHHIH RKOHBIOTALMA,  TPAaHCQOPMALIAL,
MYTSHIAAD OMUOI YOVEARPH TPRHCAY XL '

Capamam
Tadumit CyHBHH

|

CeseRIMST HATHKACHAS OJNHTAH IITAMMIIA DHIHT
MPIRAWLIMK XYCYCUSTLIApUHN ¥ pPmHKET

Typmi XU KOHCEPBALHAST
KOOHIBASTIJIR PUHI ¥ Praium

I-yn3ma. MUKPOOPralH3MJIap CEJICKIHACH

HOxopu paomnnkka €ku XOCHILOPAUKKE 3ra OYNrad mraMM paTHil y4yH
ceNeKUUOHEeP, TaONNH [MITAMMHH FEHETHK MaTepUallapiHM YpraHum Oopacuaa
yTa Mypakkad, ¥Ta Haduc HIIapHH aManra OWUPHINH JI03UM Oynanu. byHna,
TeHJIapHUHT pekoMOuBauusacH Ounal Oofnuk Oyaran Oapua ycynnapaas,
XycycaH: KOHBIOTallps, TpaHCHyKuHs, TpaHcdopMalys Ba Oomlka TeHETHK
Kapa€Hnapaad $oHanaHuIITa TYTPH Kenaay (2-9u3Ma).

Macanan, KoHvloraums ycynu (OakTepusnap opacuga TEHETHK
MaTepHalUiap aMalmnm), He¢T KOMTUKIApHHA pao napyarosun Pseudomonas
putida wrtaMMuHK sApaTumiga caMapand (Qoiimamanwirad smw.  Kymwmaua
TpaHcayKima  (Gakrepus  BHpycnapu-Oaktepuodarnap  €paamupa  Gup
Gaxtepusizad Oollika GakTepuara reniap yTkazum) Ba aMmiuubukanus (kepakiia
TeHAapHN HYCXa COHHHU KYNMAalTHpHII) YCyJUlapuAaH KeHr ¢oiijaanaHui
OpPKaMH Xap Xuia ¢$H3HoNOTHK ¢aol Molganap cHUHTe3 KHIYBYH XOCWIIOp
HITaMMNap spatwirad. KynruHa MHMKpoopraHusMlIapia aHTUOMOTHK CHUHTE3
KHIYBYM TeHlap Ba ynapHU OomKapyBYWJIApH XpoMocoManapia sMac, 0anku
niasMuzanapia (xpomocomanan ramkapuaaru JHK) sxotinamran 6ynany.
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byHpait maitoa aMIUTHUKALAA OpKamd (XyXaltpagard IUlasMuanap
COHMHH KYTIalTHPHII ) LITAMMIIAPHUHT XOCWIZOPIMIMHE OMIMPHLI MyMKHH.

Cenexkuus MUIApUHM sHA Oup #ynu Oy Xap xun OaxTepHsanap
NPOTOMNACTIapuHN  Oup-Ompura  OUpNaITUPHMIN  HATHXKACUOA  TeHEeTHK
pekoMOHREAHTIAp onu Hynuaup (3-um3Ma).

Macanan: Streptomyces reptomyces OaKTepHACHHHBI HKKH  XHI
LUITAMMJIapHAAH OJIMHIAH IMPOTOTUIACTNApHU Oup-Oupnapura OuplamITHPHILL
oxubatnga C-pudpaMHIHH CHHTE3 KHIYBYM XOCHIJIOpP IUTaMM ApaTHITaH.
PudaMuunn cuHTes KunMailimuran Nocardia mediterranei WTaMMIapR
mpoToIIacTIapHHU Oup-OBprapura Ky okudaruaa prudaMHOUHHA 3 SHIH
XOCHJACHHY CHHTE3 KIITYBYH LITAMM ApaTHiIraH.

Teruan p Manbacw Begropmp

* IEHOM (DparMeHTJIapH TLIRIMUARM D
" pepeprazamap EpAaMUAa ¢parmp
MPHR g3 ¥IHK cuiHTesu

KUMEBUN CUHTE3 KOCMUATS D

*

PeroMOUHAHT MOJIPEY XA SPATHIN

MUEFMDT B3 YA

OXUPTY YWIADUHU YJAM
JAHKEIIAPAAH (DOMAARHHUI
TOMOTIOMUMEPVIAPHY “TURAI”

X saiun Xy XaipaciTa KipHTHIO
| * TpaHopOpMALIUSE

¢ TpaHceRUUT
; ® TPaHCAYKUUS

Kuparuaran TeH CARNOEUM Xy RaHpaHM 3XpaTHi
KOMITIEMEHTALMS

JDOMYHOJIOTHR YCyILIAp
HYRIEHH KUCIOTANSP THO PHAN3ALIAACH

2-gu3Ma. Dendapay KAOHIaHI cTPATETHACH

30

www.ziyouz.com kutubxonasi



éb L o} Tuspomeus gep

S T el re fARODK
S y3ITAaM

Tlporommcrmap
-. éb 7 Kpmeomax
o - ITPOTOIAACTIAD

: PexomSuraLins
- BMJDMHIAH X POBIOCOmIa

o Xy=aipa ApBODMHKKI
| peTeMApALIMAcH (THEAHKIIN)

ST Conenmus Uy

3-yu3ma. IIpoTonacTIAPHUHT KYITHIHITH OPKAJH Maxcyagop
MYTAHT WITAMMJIAP OTHII MeXaHH3MH

HpoTonnacTnapHUHr KYIIMIKLIN opKaal Tabunii mapoutiaa dup-Oupmapu
Ounan KYmMUIMalgurad MHKpPOOPTaHH3MIAPHH TIEHETHK MaTepHaIapHHU
OUpPIALITUPUILI XaM MYMKHH.

4.1.1. Tabuarnan axpaTHlI yCyIIapu

Mukpobnap HAyHECH KEHI Ba XHIMAa-XMAZUp. YJapra HpoKapHoTIap-
OaxTepusnap, akTUHOMHUeTIap (Wyblanu 3aMOypyFiap), puKKeOWiAIap Ba
KHCMAaH 3YKAPHOTIAap-aduTKy 3aMOypyFapH, HIICUMOH 3aMO0ypy¥ap, 3HT coana
KOHHBOPJIAp Ba CyB VInapu Kapagd. YJapHH YMyMJIaiTHPHO Typrad
XYCYCHATHApU-KHUMINIUIH OYnub, ymap ¢axkar MHKpPOCKON OCTHAA SAKKOJ
KYpuHAIUNap.

Xosupraua MuxpoopranusminapHusr 100 MuHrIaH kynpox Typnapu
aHHKJIAaHraH. AHWKJTaHMaraHiapd xaM IyHIJaH kynpok ©Oymca axal 3Mac.
IlyHua kyn MHEKpOOpPTaHM3MIApAaH KepakiUCHHH KaHAad TaHma® ONHII
MYMKMH, KaHmail Kunu$ BWTaMHHIAp, OKCHI MOIJAlapH, aHTHOHOTHKIAD,
JEKCTPHH, KYyHHHTKH, OM3ra kepakiu OYnraH MoxgaiapHM unutad 9uxapuil
UMKOHUATHIA 5Ta OVIIraHJapyHH Tannal oMMImuMA3 MyMKAH?
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By caBomnapra kaBo0 OnMII YYyH DHI aBBall0 MHKpPOOPTaHM3MIApHH
AKpATUIHU TYFpU Hymra Kydum sapyp. Vaura xoc XoHmapaaH, SbHU €F
nap4anoBYd  (GepMEHT CHHTe3 KWIAAWTaH MHUKPOOPTaHH3MIIapHH—EF 3aBOX
TYNPOKJIapUAaH; YIIIEBOAOPO OKCHINOBUMIApHU-OeH3MH Ky ‘U maxob4uanapy
TYNPOKJIapH/IaH, BHHOYMINK/IA K KeNazurad aquTKUIIapHA-TOK YCUMIIMTH/IaH,
KHCIIOpOACH3 INARPOWTAA LENMION03a Nap¥anioBdd Ba METaH  XOCHJ
KHJIYBYWIAPDHH HHPHK [HOXJIM XaliBOHNapHH  OFfHd3 OyuuIMfHiIaE Ba X.K.
KAOUPMOK Ba aXpaTMoK Japkop. AKpaTub omuHraH Ttaxkpuba HycxamapH
Maxcyc TapkuOra sra OynraH cyioK O3MKa MyXWTHTra yTkasumagu. by o3uxa
MYXHTU-2J1€KTHB 03MKa MYXHTH 1e0 atanaau. by myxur Tapkubu  Ba
IapOUTUHH TaHnald, Y3rapTUpHIL HaTHKAcUHAa Maxcyc OHOTEXHOJIOIHK [IApOUT
Y4yH 3apyp Oynran Muxpooprau3Miap axpatu6 omuHagn. TaHios
OMHIIIapUra »Hr aBBano, 2Heprus MaHOau, yriepon, azorT ManOanapu, pH,
xapopat, Gocum Ba Gomkanap kupagw. Macanas, amuiasza (epMeHTH HILTa0
YHKApUl MyaMMOCHHM €YHII Y4YyH ATOHA yruepoa ManOau Kunul Kpaxmain,
npoTeasa (epMeHTH Y4YYH OKCHN MoOAJajap; Lemmonaza QepMeHTH Y4IyH
HeMTI0/I03a  CaKioBUYM  MofdanapAaH  ¢oMmananuidagu. Iy  tap3zna
MHKPOOPTraHu3M TYTIIaMIIapy OJIMHEIN.

Ketinaru dockpd To3a KynbTypaHu (ITaMM €KUM MUKpPOOPTAHU3M Aed arall
MYMKHH) aXpaTWill. LyHWHT YYYH KYIOK O3MKAa MYXWTH HWILIaTMIMO, YHH
103acura, ONIMATH GOCKUYIaH OJMHTAaH MUKPOOpPTaHu3Miap TYmiamu SKUiiaiu.
ITerpu nuxobuyacura sKUNrad MUKpOOPTaHU3MIIAp aIoXUAa-aloXuaa TynaamMap
XocHit KunuG Yeud yukamuiap. AJoxuaa yHAO YAKKAH TYmiaMiaap, KaiTa SKuil
HaTHXKacHa To3a MpoayueHT (Mabiym ¢uznonoruk daon moaga (POM)
CHUHTE3 KWIYBYH MUKpPOOIap) KyJdbTypacH axparu® onuHagd. Kymummuk
xomnapaa Oy KynbrTypa OHp Typra MaHcy® MHKpoopraHuzMiiapaaH unoopar
Oymanu.

MukpooprasyusMnap TaHTAIIHWHT MKKUHYM HYIH  MHKpoopraHusmiap
TYIUIaMAZa MaBXyZ KyJabTypanap opacuzaH TtaAnad® onwmm. by xXomnma
MHUKPOOpPTaHW3MIapHl  (U3KOJOTHACH Ba OHOKMMECHHHM VYpraHWII acocHia
amaira ouwmMpuwiagd. Macanad, aHTHOMOTHKNIAD XOCUN1 KUNyBUYMIAPHU
aKTHHOMUIETTIAP OPacHAaH; THAPONATAK (epMeHTNap CHHTe3 KWITyBYMIapHU
TpaMM MycOaT OakTepusiiap OpacHIaH; JTAHON XOCUN KWIYBUHNApHHU 3ca
auyTKH 3aMOypyTiiap opacuAad axTapMOK JIO3AM OYNamM Ba X.K.

Axpatu®6  ONMHTAaH  MHKpPOOPTaHH3MIIADHM  Makcajlid  MoJjanap
(bepMenTnap, aHTHOHOTHKNApP, BUTAMHHJAP Ba X.K.) CHHTe3 KHIHIM
XyCycUATNIapH acochii kypcatknd Oynu® xm3MaT Kuncaja, 3aMOHaBMi
OMOTEXHOJNIOIMS MpoAyUeHTIapra Oup Katop xymmm4a tajadnap Kysamd. SHr
aBBasio, Oy tanabnap KyWnuparuaapaaH uoopar:

P YCut me3nuSUNUNE IOKOPUAUSY;

¥ ap30on 03uKa Myxumuoa ycuw Kobuwiusmu,

P bowKa MUKPOOp2QHUIMAAD Ounax  3apapaaHumioaH  CaKAaRuul

Xycycusamu,
»  chazea wuoamaunuzu 6a X.x.
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HJapxakukar, 0y KYpcaTKHWIap MaKcamid MOIAalapH¥ TaHHApXUHUHT
NacTpoK OYVAHIIN YIyH XH3MaT KWlaan.

bup xyxafpamuiap, kyn Xyxaiipamuk xaliBoHnapra HucOaTaH cHUHTE3
KWIKIN XapaéHUHUHT Oanapmmurn Ounan ¢apk xuwiaan. Macanar, wokopaaa
TabKHTaHTaRueK, oFupimru 500 kr kenaanuran Oyka 6up cyTkana aturd 0,5 xr
okcult crrTe3 Kwiagu. [llynua Muknopaaru okcHiaHH OUp cyTKaja 5 r© auuTKH
3aMOypyFU CHHTE3 KHAWIH MyMKHH.

bynpait Tesnukaa KyTIAliHMIl KMKOHHATH Oapya MHKPOOPTAHHU3MIIAPra XaM
X0oC¢ 3Mac. MacanaH, OmMroTpod MHMKpOOpraHW3MIAp XyZA4a XaM CEKUH
kynaiumany. by rypyxra XWpyR4d MHUKPOOPraHM3MIIap KaMm TeKILHpHITaH
O6yncana, ynmapHd Xap xwil ¢uzdonoruk ¢Gaon Mopjanap  XOCHA KWIHII
XyCyCHATH OKyAa Karra KWU3WKHI yiroTMmokza. IIyHUHr yuyH xam
MHKPOOPTaHU3MIAPHUHI YCUIIM, KYNalulld Ba pPHBOXKNIAHUIOIUIA TabCHp
STYBYM OMHJUIAPHH ¥praHHIu XaMm HazapHii, XaM aMaauil axaMHAT Kach 3Tanu.

BuorexHonorus HYKTau HazapugaH dOoTOCHHTE3 KWIYBYH
MUMKPOOpTaHHU3MIap aloxuaa o>BTHOopra JoHuK. Yiap V3iuapHHHHT Xaér
LIapOHTIApHIa KyE€Il SHEPTHACHHK 0THO, XyXaipa yuyH 3apyp Oynras Oup
Karop MolInajlap CHHTe3 Kuiamunap Ba Oy apa€Hga KapOoHAT aHTHAPHAHU
Kaiftapunt Ba CyBHU oxcumnam (q@aHoOakTepusutlap Ba 0ab3um  6up
IYyKapHOTNap), XaBoHarw a30THY IOTHU! (IPOKapyvoTIap) HMKOHUSATIApUTra
sranap. boumxava xunu0 aiftraHza, 3Hr ap30H 3HEprus Ba yrjepoa MaHOaw,
KaiTapuil SKBHBAJICHTNAPH Ba a30T XHCOOMAAH XaéT KeYUpHIIIapH MYMKHH,

DomocuHmemux MuKpOOPSAHUIMAAPHUHZ acocutl Qapku 6a ycmyHauzl
xam wlyHoar ubopam.

DoTOTPOY MHKpPOOPTEHH3IMAAp-aMMHAK, BOAOPOMA, OKCHI MoOAJanap Ba
Oolmka OmompenapaTiap ONMII YUyH HCTHKOOTH ManOamapiaH XHcOONaHamH.
By rypyxra KHpyBYM MUKPOOpPTaHHU3MIIAD SKUH KeNaXakha MeH MyXaHIUCTHCH
iy GuiaH Ky€ll 3HEprusacH acocua KYPHIIaKaK AHrH OGHOTexHoIoTHsIap
ApPATHIIAA KaTTa aXaMWAT kKacO »THIIH TypraH ram. ®axarruHa ¢oTtorpod
MHUKPOOpPraHH3MIapHH TeHeTHKacH Ba MOJEKYNAp OHOJOTUACHHE YYKYp
OunMacank Oy HYHAMWINHMHT KyZla CEKMH pHBOXJIaHHIInra cabab 6ynu6
TypuOIu.

buotexnonoruss yuyH Kynait MmaH6Ga, 6y TepModHil MUKpOOpraHH3MIIAp
acocuaa spaTuiran xapaéunapaup. Tepmoduiap 10KopH Japaxala ycaaunap
(60-80°C), 6an3miapu 3ca yHOaH XaM Ganaunapok xapoparaa (110°C), kaiiHox
CYB YHMKaJuraH MaHOanapfa, aliHMKca XaTTa OKeaH TarnapufilaH oOTUIHO
yuKaguran cyeilapia (3000°C) rava sAmaif onagpraH MHKPOOPTaHHU3MIIAD
tomuiarad. DbyHpaii Oanmadm xapopataa Oollka MHEKpooprakusMniap Vca
onMaciauru aHHK. Tepmodun MHKpoopraHMsmiap acocHla CHOHpTIap,
aMHHOKHCTIOTanap, pepMeHTIap, MoaeKyisip BOXOPOJ CUHTE3 KHUJIaauraHjiapu
wiMMii  agabuérimapaa  KentupwiraH. TepModwmuiapoad — doHanaHHI
CTepHIN3AlMAra KeTAWIaH XapaXaTJapHWHT Tacaiimmura caba® Oymams.
Bynnas Tamkapu ynapma (TepModuiuiapaa) YCuill TE3NHTH Ba METabONHTHK
(aomnuk Mesodutapra HucOaran 1,5-2,0 6apobap Gananz Typaay.
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TepModumtap Xocun Kunagurad QepMeHTIap Y3napuHHHT MYBTaIWLUTHTH
Onnan axpanud Typagu. Macanar, Thermus caldophilus &xun Thermus aguaticus
XOCHJT KWiIaOuraH npoteasa (epMeHTH Xxapoparra, OpraHHK IpPUTYBUHIAD,
OKCUAJIOBYWIIAP, JeTepreHTiap Tabcdpura yTa YHIAMWIHKIapd Ounas
axpamub typananap. Llyrwrr 6nman 6up BakTaa yiaap oaaui Xapopataa nacr
daoivivkka sranap. Macanad, Thermus caldophilus pam axpaTwiran
nporeasanuer aommuru 20°C ma 75°C ra uucbaran 100 maporaGa macTpok.
®epMeHTHHUHT Oy XYCYCHATH XyJa KaTTa aXaMHATIA 5ra, MacajlaH, 03HK-OBKAT
caHoaTuaa. TepMmopwuIiapHu sHa OHp ad3anl TOMOHH OHOpEakTOpHapHHU
COBYTHIl OHUNaH GOFNHK.

Tepmodunaapan  YoTupHIn  yYyH — HIDAQTWIaOUrad  peakTopiaap-
depMenTEPNApP, aTpod MYXUT XapopaTupaH Omp MyHdYa OanaHi Xapoparia
HIDIAIIHHE XaMJla FOKOPH Xapoparia HCCHKJIMKHHA Te3 YTKa3WIHNIMHKE Xucobra
ONTaH  Xojijla, OuopeakTop/lapHU  COAAANAIUTUPWITAH  YW3Maiapuaas
dolinanarymu MyMkuH, XycycaH, UCCHK xapopar OepyBuM YCKyHa, adpalius,
apanamtHprad, kYmuk OocyBUM YCKYHalapy aHda cojjanamrad  OYIuun
MYMKHH, 6y 3ca aHua Mabjar HKTHCOJ KWIBHHINKTa 0110 Kenaau.

bUOTeXHONOTHK KapaéHiap YUyH 3apyp MaHOalapHH aXpaTwill, TaHTall
Kyla MyxuM Oockuy OYncama, ofaMii TaHnam Ouimal Kepakind, 6apua
xycycusarnapu  (aomnuru, Yeuill  Te3NWrH, TEXHONOTHATa  MOCIHIH,
MYBTATWIIUTH Ba X.K.) TYFPH KEJNaAuraH MHUKPOOPraHW3MIapHH Tomum ¥yTa
MYILUKYyNn Macana. IlyHHHr yuyH XaM TaHna® OJMHTaH MHKpOOPTaHH3MIIaPHHHT
Gab3  OUp XYCYCHATNApWUHHW, YHUHT TaduatuHH Kepakin #HyHamuniga
Ysraprapuml no3uM  OYnagn. bByHHHr yuyH 3ca celeKuus ycyulapuaaH
doiinananunany. Xyaon my Aynnapau KyJUtalll HaTXKacuaa
MHKPOOPTaHK3MIIAPEKAT (GaoUTHTH VH, 103 Ba YHIAH XaM OPTHKPOK MapoTada
KyTraltniny MyMKUH.

4.1.2 Cenexilus ycynmapu

Mytautnap - JHK wu mawkunr 3smyedy  HyKaeomuonap Kemma-
Kemnueununz yzzapeaunuzu cababiu, HACI0aH-HACA2A YMY6eul
UPCUL XYCYCUAMU V32aP2aH XYHCaupanapoup.

CenekuMsHUHT 6o #{NU - NpOAYLEHTAAPHH TaRaKKan KWIHG TaHmalaH-
TCHOM TY3MNHIIMHHA aKaui {sraprapumurava Oynraa #ynmup. lynra
KapamacaH, Tacogu TaHmaul ycyiau MHKpoO OHOTEXHONOTHACH YUyH Kyla
KaTTa pon YitHaiiau.

1y iy Gunad y30K BAaKTiAap MoOaliHu[a MHBO, BUHO, O3MK-OBKAT (HOH)
AUNTKWNApH, YKCyc, MPOMHOH KMCIOTajapd XOocWi KWiyBuM OGakrepHsiap
TaHIa6 OJMHTAH.

by epna, GockuyMa-00CKHY TaHIIOB XaKWAa ranm KeTadW, SbHH Xap Oup
Gockuuna Tarab Gopuil. YaunaH ofMHTH GoCKMYAarucuaaH GaoapoK 6ynaraH
INTaMMAapHA TaHna® onmm #ynu 6mnar GuoTexwoiiorms Tanmabnapura jkaBoO
Gepa onmaguraH MITAMMIAPHH TAaHJIAll MyMKHH Oynazu. By ycynHH KaMYWIHIH,
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O6HOTEeXHONOTUK Kapa&HJIapHWHr OupnaHura xyTapmimMaciauruzup. bByHpait
mytanTiap JHKcuna ¥3rapumnap kyna xaM kaM yupaiiad. YMymaH olrasgia
UpcHAT Y3rapumu yayH (Myramus OYnmMumu y4yH) reH Vpra xmcobaa 10°10°
Mapotada HKKWITaHHNIH JIO3AM.
Ilysra xapamacaas, Oy yCyJIHHHT MMKOHHATIApH X03Hp4Ya Tyraranu HyK.
Miukpob xyxaiipanapym coHH Kym O6yaran (1 M CYlOKMMKAR KaMujaa 10°
Xyxaiipa Oynran) mapouTia Ba KATTa XaKMAA, Y30K BaKT TYXTOBCU3 YCTHPHIII
HaTWKacua SHTCH MYTaHTAAp KYpoK XocHi 6Ymumnu Ky3aTHAran. ByHra MICOI
Kumud, Saccharomyces wuvarum a9UTKHCUHHHT CEpXOCHIPOK Ba CHHpTIa
qumaMiIM MyTaHTHHE Kypcatull MYMKHH. By auMTKUHH Y30K BakT YCTHpHII
HaTikacuna (650 coar), xarro, 10% nu CIIMPT SpUTMAacHTa YHIAMIH GYiraH
MYTaHTH X0CHA OYraH.
Wnmyuupnam (MyTaliMaHd OHpIaHWra, cakpal XOcHI KHUJNYBYH OMMIN)
MyTareHe3 - CEJIEKLUAHM T€3 Ba O3 YTKa3zumira onud KenaamraH oMILLIapaaH
dupuanp.
byHpa# xycycusTiapra ynbTpabunadina, peHTreH Hypiapu, Oan3u-Oup
KUMEBUH MoOJianap (>TnMeTaHCyIbdoHaT, N-Metun-N-HUTpo-N-
HUTPO30TYaHHUIVH Ba O0OIIKa HUTPO3AaMMHAAp) aKpHAKWH OVEKNap, OpoMypanmi
Ba Oomkanap kupagv. by oMumnap tancup kuarasga JAHKHuHr OGupnamuau
TY3UIHILHK Oy3UIIaIu,
By ycym OumaH cenekuus KWiraiaa XaM  O0CKHYMa-O00CKHY,
MUKPOOPraHH3M KIOHIapH (XyXkalipa €KM MHUKpOOpraHH3Muap TYImaMu)
OmokxuMEBHi (bapya Kepaxin XycyCcHsTIapd O¥itiua) TeKIUpPYBIaH YTKasHIa H
Ba 3HI Qaoiutapy axpaTHb onrHUO, MyTareHiap OujjaH KaiTa TabCHp THIAIN.
by *kapa&H TOKH, K¥30a TYTHIral HaTuXKara SpuLiuiarynraya onud oopunams.
By yCYNHHHT 3HI KaTTa KaMYUJIUTH — KYTT MEXHAT Ta1ab KWIHHKION XaMaa
MYTAUUAHHHT HUMa XUcOOMJaH OYIraHmuruHy Ounmacaukaup. MacanaH, ofHp
MeTajjlapra 4MIaMId MyTaHTiap TYFpucHAa GHKp IOpUTHITaHIa Kyimnzgaru
dHKpIapra KEMUII MyMKHH:
»  Oaxmepusnap MOMOHUOGH  KAMUOHAAPHYU  IOMUW  MUSUMUHUKS
RACAUAHAUSHY,

P Xyocanupa mOMORUOGH IOMUA2AH MEMAMIapHU  YuKQPUOG mauwiniaut
HCAPAEHUHURS MEINAUSAHTUSHY,

> baxmepuanapHuHZ O2UP MEMAINAP MALCUPU OCMUOA  CYCaltuui
CUCMEMACUHU KaUmAa KYyDURUMUU 6d X.X.

Monekynsap reHeTHKa (haHM IOTYKIApH CEJICKIMAHH SHIH, ¥Ta TabCUpHaH
HYIUHUHT sSpaTunumura onu0 xenam, y XaM OYnca MyTadTlIapHM, Ky3ga
TYTHITAaH MaxcyjloTra KuMEépuil Vyxmam Oynrad wMojgmamapra HucOaTaH
MYBbTaAAUTATHAHD.

by ycym KepakiH MaxXcyloT cHUHTe3dZa KaTHamwlaguraH §epMeHTaap
TU3AMHHU  OolKapumira acociaHrad. MaviIyMKyn, Kepakid MaxcyJoT
MHKAOPUHUHT OINHINM, IIy MaxCYJIOTHH CHHTe3 KWIYBUH QepMeHTIap
baomTUrHHUHAT Nacaimmura €xy NIy ¢epMEHT CHHTE3WHHMHT TyXTamura onub
Kenaad (4-ausMa).
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PEIIPECCHA

Ea €
CMHTE3H (GaoJTMKHUHT TIacCAHAIIA
Ea Eb Ec Ed
aA aB aC aD

4-yu3ma. OxHpra MaxcyaoT OHIAH DOMIKAPH/IAAHTAH OHOCHHTE3 HYH

Macanan, rmokosa Ba NH;  umrupoxuaa Gakrepusnap xyxaifipanapuaa
Oapaa xaéTuil 3apyp a30T CaK/IOBYH MojJaiap CHHTE3H OViamu. Arap o3HKa
MYXUTHTa y €Kku Oy aMHHOKHCIIOTA CONMHCa, CHHTe3 Te3 TYXTaiiau. Xyamu
INYHAAH TabCUPHH, TY3WINIIHY OXMPIH MaxcylnoTra ¥Xiam Oyirad - aHanoriap
XaM Kypcara onaju.

Macanas, aMUHOKUCIOTANAPHUET aHANOTNAPH OKCHJI CUHTE3M JKapaéHHAa
OKCHJI CTpyKTypacura Kupa onMaiimu, oxubarna Oympaali mapowtra Tymub
KoJIraH Xyxadpama "oumdk" OGowaHagd Ba Xyxalipa VCHINAAH TYXTannH.
Mynnak orup mrapoutoa OMp €KW HMKKHTA (YMyMaH yH4Ya k¥m O¥nMaran)
XyXafipanap dwmad® KOJAMII HUMKOHHATHTAa »3ra Oymamu. Y xXam O¥nca,
¢depMeHTaTUB (GAONIUTHHHA OomIKapWil TH3WMH Oyswirad MyTaHTiap. 3S-
YU3MAaHH MYJoXaza KuaaauraH Oynicak, KyRMJarn MyTaHTIAp axaMHAT kach
ITafM:

v QyHKyuOHaGn PaoAruIUHY CAKAAD KOAZAH, AMMO OXUP2U MAXCYIOM EKU YHU
ananozuza rucbaman YiuHu cezsupnuzuHu tyxomean Ea cghepmenmu bop
Mymaum;

v’ oxupeu maxcyrom éxu YHuHz ananozununz joxopu muxdopuda xam Ea
Pepmenmuny cunmes Kunumw Kobunusmuza s2a 6ynzan Mymaum.

By xonpars Myrtamusiap yta Ganana HpoUyUeHTHap spaTiiidiudra oaud
Kela.

WnaTepMeguaTaal keHUHTH OocKMYM OepKHUTHAraH MYTAaHTIApAa OXUprH
MaxcynoT sMmac, Oankd OpaJiHK MAaxXCyJNOTHH TYNNaHWmMra spuuwnagu (5-
guzMa), byHpali Myrtautnap aykcorpod MyrtaHT OYnuO, 03MKa MyXHTHra
dakaTruHa OepKHATWITAH pEeaKOUSHHUHT MaxcyJoTH KYnmmiraHparuHa Yeuul
KoOunuaTura osra 6ynamu. Ilywunr OGunman Oupra cynpeccopmu (VpHHHH
6ocanuran) MyTaHTI&P XaM MaBxyJ 6Ymuo, ynapna eTumimali Typrai MaxcyaoT
CHHTE3WEM albTepHATHB YN OWwiaH TYTnam uMKoHu Gymamu.

Ea Eb Ec Ed
aA aB aC l——-a D
anpTePHATUB #yn OunaH CHHTE3
S5-umzma. VTa 10kopH XocHI10p NPOIYUEHT 0JMHE] YYYH, GHOCHHATETHK
HYAHH OPAJMK PeaKuNICHHH OepKUTHII
(maptnu Oenrmiap 4-4n3mMaJaruaeK)
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by xonma gactiabku xonaTtra (€sBoiiM XolaTra) Kaditrar opraHusM D
MOJIaCHIa MYXTONUIMK ce3Maiiin Ba OHp BaKTHHMHI ¥3mpma C Momnacund ¥Ta
IOKOPH XOCHILIOp MYTaHTH XUCOOIaHaIu.

lynmaii  xkwaub, cenekuMAHUHr Oy HYynu  MHKpOOpraHu3MIIapHU
nporoTpodman aykcotpod (MabpayM Mozzaiapra) xonaTura ¥Tud Oopuimmura
acocnanrad. bab3n BakTiapJia TecKapH SbHH ayKcOTpoQIaH IpoToTpodra
YTKa3uIl MacaJlaCHHH e4MINra TYFpu Kenaad. MacanaH, Mybpragun mapouTAa
YcUMIIMK  XyXalipanapu ¢QuroropMoHnapcu3 (ayKcHHNIap, UMTOKWHUHIIAP)
Yematimunap. Oxupru WHnnapaa YcdMIMK XykafipanapHHy miyHAal KioHnapH
TOMWIAUKK, Yyhap TpuaTodaHHM HHAOMALECTaAMUAra, KeHMH 3ca aykCHH
TUNUAArH Tabuuil rOpMOH - HHAOMICHpPKA KHCIIOTacHra ainaHtupud Oepanu.
A>KpaTHATaH KIOHJIAPHUHT Oab3iiapy UTOKHHHWHTA YXIIaraH, 3MaTHHpHOO3HH
TOPMOHH CHHTE3 KWIMII MyMKHEIHCH XaM HMCOOTIAHIaH. Y CHMIHK
TYKUMaTapuHHET 0y TypAa MyTaHTIaHHIIM, YCUMIHKAA paK IMUIUTAPUHM XOCH
KUagunap, 4yHKW Yyjap Hazoparcu3 Ycagwiap., byHzpal xnoHnap acocupa
Kymnab, 0ebaxo OUpHKMaNap CHATE3 KU MYMKHH.

4.1.3. I'eH MyXaHAUCTUTH YCYIUIapa

Vrran acpaumr  70—iunnapuza  GHOTEXHONOTHSAAa SHTH Taxpuba
TEXHONOTMACH-TEHETUK (I'eH) MYXaHOUCIUK sipatunau. By ycynHMHr acocuna
XyxXaifpagan Tamkapuaa pexkoMObunant JHK  aparum éramu. by
TexHONOTHAAaH ¢olizananuin okubaTHAa FeHIapHH cod Xonma axpaTwll,
ylapHu MoguQuKapus KwiMm, OHpuWHH MKKHHYMCHMra YyJiall, ‘“‘reHnap
MaXMyacH’” spaThil, okubaTtuga OyTyHiail sHIH XycycHATra sra 6¥nran okcun
CHHTE3 KHJIHII MMKOHHATH SPaTWIAN Ba YHH OKCHIUIap MyXaHMUCHUTH neb
atranad (6—au3zMa). By ycyn Xyxalipa ¢depmeHTIapuHu Oapya sxapaéHaap
OoMNaHUIIMHY €KH OXMPWHH TRHUINUra acoclaHraHvufa. MarpunazaH Hycxa
omuim KM MaTpHLaia HOulaiiuran depMeHTIap yuyH xapaéHHU Oonm Ba
OXWpPH OPANUFHIArH HYKICOTHAJApNapHH OWPUH-KETHHIMIH KaHpaal Gynumm
axamuAT Kaco stMmaligu. Crpykrypa renn Tapkudura JHK xuputuin xomatu 6a-
yn3iMaga Kenrupwirad. Xap xun opranusmiuapHu JHKcu Oup TtHnaa
Oynrannuru cababmu, Oy TeXHMKAHM OpPTAHM3MHH TypH &KH aBlogu kKabm
kypcaTkuwiapra GOFNUKIMK TOMOHHM HYK. Boumkaua xunué aiitranga, 6yryHru
KyHIa Xap KaHAaii OpraHusM reHVHH OollKa OpraHu3Mra yTka3zum MyMKUH. By
JKapaéHHM SXITH TALIKHI KHIHII YYYH 3HI aBBAlO AXINM HIUTAHTaH XyXaWWH-
BeKTOp TU3MMHIra 3ra Oynum  Kepak. BekTop jmeraHga, MabiyM
MHKpOOPTaHW3MIA MYCTAKWI perdkaumara ydpad onaaurad JHKHu kuumk
MOJIEKyJTacH TymyHunagu. by Oaktepuodar éxu mmasmMuaa OYIMIid MyMKHH,
Bextop Gerora JJHK Monekymacura kupHim Ba SKcIpeccHs Oynum Omian
Oornuk 6¥nrad Xoccanapra sra 6¥muinu Kepak.
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KnoHnaphi Capansw

6-au3ma. [Inazmuaga {HK ci Ba GakTepust Xyxkaiipacnaan ¢oiizananud
TeHHH KAOH/IAIl YH3IMacH

Bexrop ren Omnan nurasa depmedTd é&paamuaa OHpUKKaHAAH KelldH
pexomburantr JHK xocun Oynmanm. Kefing, Oy OupuxMa (BEKTOp TreH)
MHUKPOOpPraHu3M XyXKafipacura obopunamm (TpancdopMaius) Ba y epha
amIuTH puKams (Kynaium) amaira omanm.

Hatuxana 6up reHsudr Gup Heua HycXacH — KIoH naiao 6ynaau. LlyHHHAT
y4yH xaM Oy iynHu Kaonaam aed aranagy.

Arap knowiaml MakcafgMia Xamma Temnap caknosud ozaMm JHK cu
HITATHICA, OZAMHHHT I'eH KyTyOXoHacH (KJIOHOTeKa) Xocun OYmaan.

By ycynma ©Oakrepusnapra KIOHIAIITHPUITaH HWHCOH, XaliBoH — €kH
YeUMITHKIAp TeHIaph TYTpRAaH-TYFpu Oakrepuana Gaonuar KypcaTa onMaiad.

byupail reHnapHUHr HUiad KeTHLIM Y4YyH 3ca, yJapHH OakTepHaaH
axparyil, bakTepus reHMHY OoKapyBUNCH (peryisSTopy) OHIaH XKUXo31all Ba
KaliTagaH OaKTepusara KUPUTHII 3apyp.

ByryHTH KyHAa Xap XWji TE€HJIAp CAKJIOBUM Ba KEPAKIH MaxCylOT CHHTE3
KWIyBYH GUp KaTop TpaKcreH OakTepUsUlap ApaTHIraH Ba MyBaddbaxusaT OunaH
UNUTATHIMO KETUHMOKAA,

Iy cababnmu xaM Tabuui mraMmnap épaaMuia ONMMHAIUIaH MaxcyloThap
(OGupunuM aBnom MaxcyloTiapu) OmiaH Oup Katopia TpaHCreH lUTaMmiIap
€paaMuna peKOMOHHAHT OKCHINAp (MKKHHYM aBIOJ MaxXCyJOT/IapH)HH CAHOAT
MHKECHO2 WIUTad UHKapuIl Hynra XyWunras. DBHOJIOIHK MaxXcymoTIApHH
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YUHHIH aBIOJH—-TaOMHH OKCHJUTapHHMHT BasHdamTapuadn TYmMK Oaxapa
oJ7IaAUTaH, aMMO TaOumi OYIMaral MaxcyJMOTJIApHH CUHTE3 KWIHII HATHXKacK/a
naino 6¥nanu.

[en wmyxaugucaurd yeymnapu (pekoMOunant JHK TexHonoruscu)
TAROGHET yayH sapyp OViran KAMMaTbaxo OKCHI MoAZanapH HuLIad wduxapuin
€KW K¥TI TOHHAJIWK OKCHI MoJjanapu UIIad YuKapum xapa€Hnapuia KeHT
KYuIaHuG KeTMHMOKIA. JHI aBBaJlo, HHCOH OpraHu3MHIa cuHTe3 OYVmanuran Ba
OOpHBOP MOIA2 cHdaTHIa HUUTATHIAAUIaH OKCHII Ba NENTUIVIApHH CUHTE3
KITMIIHY WYNra KYHHI KaTTa axaMAaT Kach Tau.

[eH MyXanmucnura MyamMMoliapd OuilaH WIYFyJINaHaauraH OMHIUIApHH
acocuit BasmdanapumaH Oupd xaM mIyHAal OMpHKMaNapHU e€TapiHya CHHTE3
KHla onafurad OGakTepusiiap WITaMMIIApUHH spaTHOra Oarumnianrad. by
KapadHHHHT acoCHi KHHHHUMINKIApH, WITAaMM sApaTtHm Ounae OOFJIHK »Mac,
Ganku, ApaTHIraH IITaMMAa CUHTE3 KWIMHraH OKCHNI MOAZAIapHHH KepakiH
Mepépaa ymuad Typum, ynapHH Moaupukanuara yupab, MHKpOOpraHH3M
XyXaitpacnna napganann® KeTMaclHTH y9yH WapoHT ApaTHHI OHUJaH XaM y3BHH
GornuMKmup. 6Ga-um3Maza XykadpaHuHr ¢epMeHT TH3UMHMHH >Kapa&HHH
OomaHWII Ba TYrall CHrHATMHE OuauimM Ba Oy Xapaéuiap opacHiard
HYKJICOTHTAPHH KeTMa-KeTTUrura Sedapk 3KaHIurA KypcaTuiraH.
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6a-uuszma, [TpokapuoT Xyxaiipanapra OeroHa reHeTHK ax00pOT KHPUTHIIL
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5. BMOTEXHOJIOTHK JKAPAEHJIAPHUHI XOM AIIECH BA
YIJIAPIAH OJINTHAAUT AH MAXCYJIOTJIAPH

BuorexHonmoruk skapaéunapra QoHmanaHumazarad XoM amé Ba YHZaH
OJIMHANraH MaxcynoTrsap Typnd ryManaup (1-2-xkamsamiap).

1-xanaBai.

Doiipam MaXCya0TJIAD OJHINAA KYUIAHWIAZUTAH GHOJOTHK
aredTJap Ba acOCH# XoM alllé rypyxJjapu

XoM améEnap

BHOJIOTHK areHTIAp

Maxcyaoraap

Menacca, maxapKaMHi
mapbatm, VCUMITHK
TONAMEPIIapH, THIPOIIN-
3amiapu. Lllakap, crmpr,
Opra#uK KHCNOTajgap Ba

Muxpoopranmsmiap

XyXaitpacu (Dakrepus,
AKTHHOMHLIET, 3aMOypyF,
colita XaHBOHIap), XailBOH Ba
YeumTHKIapHUHD (XyXaiipa Ba

bakrepuan  yruraap  Ba
YCUMITHKIAPHH XBMOA KATUHI
MaxcyJI0T/Iapd, AMOBYAHIMK
OepyBuymn OHomacca, BaKI[HHa
Ba JUArHOCTHKyMIap

TYPIH XU T03a [TeH  MyXaHaucnuaru  idynnm

MaxcyJornap. Hedt | 6nnan onuHrar) Xyxaiipacu

MaxcyJaoTaaph

(napadun)

Apym Taii€p | Bupycnap, daktepmodarnap. |[CH,- &kunru (Guoras) Tosa
MaxcyJoThap, coana | Xyxaiipa KOMIIOHERTIIApH:{ MaXcyI0TaAap,

OpTaHU3MIap 610~ | IPOTOILIACT, MeMOpaHa,| MeIUKaMeHTIap, JAOpH  Ba
TpaHchOpMaIUicH. MUTOXOHIpHS,  XJIOPOIIACT,|peareHTniap, TOpPMOHIap Ba
Tabunii ras, sogopox, Xyxaiipa uwdku QepMmeHTNapu|folika OnorpaHchopMaLl
KAUUIOK Ba  YpMoH |Ba Gomurkanap MaxcyJoTIapH; Opranyk

XKUY YHKHHAWIAPH

KHCJIOTa Ba MOJTHCAXapHajiap

HNinnad Ynkapuil, | Xyxalipa HUKM Maxcynornapi:|EM  xamak  npenapatiapH
YOpPBAYIIHK depMenTiIap, KodepMeHTIAp.|(OKCHILIAp); (3HK-OBKAT
YHKUHAWNapH Ba MeBa | IMMoOummanran MaxcyJIoTIapH, 3KCTpaKTiap,
cab3aBOTIapHEA  KaiiTa | MHKpOOPTaHM3M Xy kalipanapw,| ruaposisatiap, cImpT,
umiam  qMKHHAWNApH. [XaliBoH,  YCHMIMKJIAp  Ba|OpraHHK 3pHTYBUMIAp,
Manmuit XM3MAT {YJIApHUHT  HYKM  XyXXaiipa| aHTHOMOTHK, pepMeHT,
YUKMHAUNAPH, OKaBa | MaxcyJIoTnapH aMUHOKUCIIOTANap,
cyBnap, 3apaobnap (cyT BHTaMHHJIaP, METANLIAP,
MaxcCyJIOTIApHHHKH), MeTanMaciap, MOHO-KJIOHaN
Kapromka, ramma Ba aHTHTENNOIap
Homxa KpaxMan
CaKJIOBYM MaxcCyJnoThap.
Vermmax aukiHavnapH,
amvn 6aprnap, pyaanap,
HeTh
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2-KaaBan
KaxoH MUKECHAA GHOTEXHOTOTHK MAXCY/IOTIAPHHHT COTHARI XAXKMH
BAa YHHHI KeJaxakia Veumu (2000i)

MaxcynoTHnar Maxcynor AKIU ponnapnga Kenaxaxkna
KYJUTAHRIHIIT COTH/THII XaKMH, MJH | COTHAHIIHMAT
COXAAPH Yenmn, %
DHepreTuka DTaHox 6124 8
QOsuk oBkatr Huuiab | @pykrozany wapbarnap 3000 10
YHKAPHIL BuramMuHnap 1500 8
L-riryTaMuH KucoTa 1100 0
Xymo¥if xymmnManap 300 0
MuxkpoOuonoruk TO32
thepMmeHTIIAD 200 3
Bomka uunad TMonucaxapuanap 4 8
yHKapuomapaa | OpraHMk KHcIoTanap 1090 4
Texauk hepMeHTIIap 600 9
Papmakonordd | AETHOHOTHKTAp 19260 7
IMonucHHTETHX CTEpORATap
Monokr0HANTTH 4000 20
AHTHTEUIONAp XaMMIIa FOKOpU
BaKLUHA 700 Man. 0N, 7
1900
Kuntok ¥ enmup TE3NaTy BYH
XYHATATH aHTHOHOTHKIIAp 535 7
AMUHOKHCIIOTAIAD 490 10
BurtamMusnap 170 8
Veumnnknapau  GHONOTUK
XUMOA/IAIl MaxCyJIOTNapH 45 3
buomnporenH 45 10

5.1. XOM AIIIE BA O3UKA MYXUTIIAPH

Xap Kangail wia® yuKapum okapa€HH xoM amé Taniaml  OHlaH
Ootmranagu. byTyH ayué OViinua OHOTEXHONOTHK MaxcyloTiap Hmiad
YHKApULI XaXXKMKM TaxMUHaH Xap Humud OMp MWUIHOH TOHHA MUKAOpHAA OMIMO
S6opmoraa. Mukpobuonorus caHoaTua KyJUTaHUNAOUTaH XOM alUEHHHT acOCH
Kucmu (90% ra sSKWHH) STaHONI HIInabd YHKapuiura capgiuaHdajd, WYHEWHTIEK,
HOH MaXCyJoTNapH Aa4YuTKUAapd uvuuia® 4ukapumra 5%, aHTUOHMOTHKIapra
1,7%, opravMK KHcIOTalnap Ba aMMHOKUcioTanapra 1,65%, xomrannapu sca
0oIKa MaxcyJioTiap uuial uKapHilra capd sTUnaau.

depMeHTIAp OHOTEXHONOTHMACH HUPHK MHKIOpAA Kpaxmas ranad kumanm,
MacanaH OupraHa QpyKTo3a KHEMHIAH Xap #und 3,5 MIH.TOHHA Taliépnanau
Ba ucTepMonuura eTka3su® Oepunmamu. MHWxrucomuil HyKTam Hasapnad
OHOTEXHONOTHK XapaéHnapAa HIUTATIIaJHTaH XOM alé Kyn ToHHAMAK 6¥mub,
MaxCyNOTHUHI yMyMuil OGaxocwHuHT 40-65% HHM TamKun 3Tagd Ba capg-
xapaxaraa OUpHHUYN YpUHHU srainaiau. O3uka cyOcTpaTi €KH 03UKa MyXUTH
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IOKOpPAZA TABKUAJIAHTABMAEK CYIOK, KAaTTHK Ba Ta3cHMOH KOMIOHEHTNaplaH
TAIIKWJ TONTaH Y WAKIJard Mypakka® TU3HMIND.

CaHoarna wWNuIad YHKapwIaNWraH XynruHa QepMeHTiap XyKallpaHWHT
CHUPTHIA KoHjJaliral K YHHHT O3MKa MyXMTHAA TyTUIaHTaH O¥iaau. ByHnad
TaIIKapH, GUOCHATE3 MaXCYNMOTIAPHHUHT KYTIMHINTH Xykalipa mapdanaHrasia
03UKa MyxuTuja T¥ruaHagd. bab3n Oup opanuk Merabonutnap 3axMpa O3MKa
BasugacuHu Yraiian, KAYOHKM aCOCHH 03WKa MaHOaM Tyraranja Xyka#pa yHAaH
dotinanaragn. VeTupnunamiran 6HoMan6a Ba 03HKA MYXHTU (H3UK-KHMEBUI
XYCYCHATNApH Opaculia y3BHII OOFMIVINK MaBXyZku, Oynma Oup tapadian
bnsuk-kumépnit  daxroprap (pH, H, O, ocMoruk OGocuM Ba  X.K.)
NpoayleHTNApHUHT OWoKuMEBHIT daolmury Ba Xyxkaiipa VenmmmwHHM Hazopat
kunaau. YMKkpHYM TOMOHAAH 3ca XyXKaifipalap slamy HaTHXacuja oO3uKa
MYXHUTH OH3UK-KHMEBUN XycYCHATIapH Ba KUMEBHH TapkubHl y3rapu0d Typaay.
by xomartmap »ca Vcrupmnaauran cyOcrparaa Xyxaiipa WYKM MYXHMTHIA
KeuaéTraH xapaéminap MaBOMHIUIAIH Kail Xonaraa KeTaéTraHinurd Ky3aTho
SopumHu TaKo30 HTajaM.

MukpoopraruzMnap 6apua opraiuk SUPMKMaTapHU aCCHMHIALMS KHTHUII
KOOMJIMATHrA 9ra, IIYHHHAT YUYH MHKpOOHOJIOTHK OHOTEeXHONOTH4a OyHEMarn
Gapua opraHuk MaxcymorTinap, OHpIaMud Ba HKKWIAMYA (HOTOCHHTES
MaxcynoTnap 3axupacd xoM amé BasudacuHM YTamlH MyMKWH. bBupox
GuoTexHogOrHga Xap Oup aHHK MHKpPOOPraHU3M  TypllapH, O3UKa
MaxcyJloTAapyd Ba OpraHMK XoM aménapHu (JakTosanap, caxaposajlap Ba
KpaxXMalflaH TamKapd) JacTmaOKd KUMEBWH WIUIOBNApPCH3  Y3JalITHpa
onmaiiaunap. Kymruna xonarnapaa Lesirofo3a cakIoBYH X0OM allénap KHMEBUHA
ExH bepmeHTaTHB TRIPOIN3 KUTHHAIK Ba MHTUOKprai xuran
apalamManapunan  (peHon, Jypbypon, okcuMmetmndypdypon Ba X.K.)
TO3aJIaHTaH/laH KeHHHTruHa GHOTEXHONOIMK UNLIA0 YUKapuilia KyIIaHWIUIIH
MYMKHH.

Tabumit ras, Tom kyMup Ba €FO0Y KUIIMEH, TEXHHK CIOMPT Ba CHPKa
KHCToTanapn onumza xoM amé Basudacuad Iy1ab, V3 HaBOatTHza
MHKpOOHONOIHK UIINa0 YMKApUILAA abilo Japaxaaars XoM amé xucobnananu.
Kynumink OHOTEXHOMOrMApHUHT aCOCHIT 3bTHOOPH OpraHuk xoM aménap/aH
OCOH ACCHAMHJIANMA KUNUILI skapaéHuga 0ab3d OUp MHKpPOOPraHH3MIIapruHa
(Macanan, Aspergillus 3amGypyru Typnapn, Bac.subtillis Ba Gomkanap) axpara
onaguraH, Mypakka0 aMMUIONHTHK (epMeHTIap KOMIUIeKCH Tanal 3TaguraH,
OpraHUK XOM alllé - Kpaxmanzea KapaTanrad.,

KpaxManHuHr KyNrusa KUCMH 3TaHON MIOUIA0 YMKapuilna Ba GpyKTO3alu
niapbariap Taliépnanira capdnatamm. Ep 1o3uga 3ca KpaxMall cakJIOBUH XOM
aménap MHUKIOPH 4YerapajanraH Ba IOYHUHT YIyH KYIMYWIHK OJUMIAD
OMOTEXHONOIHK  Makcalapia  Mejacca, ITIIOKo3a  cakjIoBuyH  Oolmika
MaxcyJIOTNap, METaHON Ba HTaHONAAH (ofiJaNaHUIIHM TaBCUA STraHIap. XoM
alé capajlallia TAHMAHraH IPOAYUSHTHBMHT (PU3HOJIOTHK XYCYCHATIapH 3Mac,
YHHUHT TaHHApXH XaM xucobnananu (3-kamsan).
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3-xkansan

AcocHil MUKPOOHOIOTHK XOM aIIETaPHHNT TAHHAPXH

Xom amé Tawko3zana % xucodnga | 1 T. rN10Ko3a IKBHBANENTH,
yrJaepog cakiamu A0JIRAP XKCOOH 12

Makxaxyxopa KpaxMaiu 100 64-91
I'moko3a 100 290
(Caxapo3a - XoM aménapy 105 133
PadmHupianrag caxaposa 105 629
Menacca 50 140

Cupka KUCIoTa 100 550
Mertanon 94 160
DTaHOJ 130 430

Meran 180 -
Makxaxiyxopu érx XoM alménapu 200 105
IMansma éru 200 300
[Tapaduxnap 218 -

5.1.1. AupanaBuil yrnepoa Manbanapy

Mukpo6 cuHTe3uaa YIepoA cakJIoBUM MaxcylioTiap acocHH XoM aménap
xucobmananu. CaHoar acocuJa UILIa® YHKApHIGAa KEHT KYIUTaHWIa uraH
yraepoX Marbanapy KeWHHIA jKaaBaija akc STTHpHIraH (4-xKaasan).

4-xkaaBat

Mukpo® cHHTe3HIA KV/NIARWIAIUIaH acocHl YIJlepoa MaH6anapu

Cybdcrpart AcocHil MaxcyJ 10T Tapcudn
CaKNalIA

Kpuctam rmokosa 99,5% xypyk Moptara (KM) | 9% cys, 0,07% rava xynau
alIaHTUpHnran IpyRuaH | Maxcygomnap, tmy OumaH  Ompra
moxna (OM) 0,004% nman kaM O¥nMaraH TeMup

caxIaian

TexHuK caxaposa Caxaposa 99,75%  gan | Hammurm  0,15%  raga, Kkymwm
KYTipoK maxcyisiot 0,03%

Texuuk naxrosa 92% nau xaM OYmmaran | Hammuru 3%, kynma maxcynor 2%
JTaKTO3a Ba 1% cyT xHucnoTa caknaliny.

[uapon 70% nan kam O6ynmaran KM | LllapGarcumon cyroxirk, M acocan
ra aifimauTupunrad DM TJ1F0K03a, KyIUTH MaxcynoT 0,7% raga,
pH 4,0.
Kpaxman KM 80% xynpok KMra alTaHTHPHUIraH KyJUIH
maxcynot 0,35-1,2%
Cupka Kucsiorta 60% gman kynpox cupka | @opmaneaerun Ba 1% raua wymonwm

KHCIOTA KMCJIOTA caxiaiiny
CHHTETHK 5THN | 92 % mas KYIpoK 3TaHoN 0,21% raua uzomponua cnupt Ba 15
COMPTH MI/1  raya  OpraHuK  KHCIOTa
LA
Cyrok  napadusnusr | 87-93% u-Ankaunap 0,5% rada apOMAaTHK
KHCKa (PpaKuusicH yrnesogopoqtap Ba 0,5% rava
ONTHHTYTYDT cakiatian

Hox: KM-kypyk Maxcynor; 3M-apyBuad Moana.
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Kymasnmx MHKpOOPTaHH3MIAp YTIepOoAHU KyAa fAXIUH aCCUMHIALMSA
xanazy. KaraGomasmpaa yriepogiap MonekyldacH TyswidiiH  (TYFpw,
XATKaCMMOH, TApMOKJIAHTaH) Ba YTJIEpOd aTOMIapH OKCHAJZHWMI Japaxxacu
MyX¥M axaMuAaT KacO sramu. Exrun sa xynali 6ynran xom aménap caxaposa,
rexcosajap, Ky aToMnd cuupTiap (ITMIEpHH, MaHHET Ba X.K.) Ba xapOoH
KACIOTaIapadp. JKWH BakDIaprada KYyNYWIHK MHKPOOPTraHW3MIIapHUHT
OPraHMK KWCIOTajapHu mapuaiail onmaiinu ned xucobianap 314, OMpOX
amanma ©Oap3u  OUp MHKpoopraHE3MiIap aHa’pod ImapoWTAa OpTaHHUK
KHcnoTanapad MysadGaKUATIY apuaialid Ba ynap acocuna kymmab 6uodaon
MOAZANIAP CHHTE3 KHUMUIMM MabiyM. Kymnra®d MuxkpoOGHONOrEK XoM awénap
acocHfa KHYHMK MOJIEKYJIai COUPTIApHH (METaHOs, 3TAHON) XOCHI KHJIMII
MYMKHUH Ba 0y »apatH KMMEBHI cHHTe3ra HucOaTan 6up KaTop ad3alaMKiapra
sra SKAHIMTH MapiyM. Kymuwnuk auntkwnapeuar Candida, Hansenula,
Rhodosporidium, Endomycopsis kabu Typnapy 9TaHOJHH ACCHMHIALMA KUIHMILI
KoOunmsrura sramup. Pichia, Candida, Torulopsis kKabu a4vTKM Typnapd Ba
Methylomonas, Protaminobacter, Flavobacterium xabn SaxTepus TypJapuHHHT
OroMaccacHia I0KOpH MHKAOpAa OKcHlil cakitamu (60-70%) Ba METaHOI XOCHI
KHIMIN KapaéHuJa o3MKa ManOaH cudarhpa yriaeporzaH doiinanaHuiiapy
AHWKJ)IAHTaH. 1939 Hun B.O.Toycon TOMOHUJIAH TYpIH XU
MUKPOOPTaHH3MIIAPHUHT TYpAapH H-alkaHiap IHepruscH Ba HEQTHMHr Oan3u
Oup dpakumanapuay yriepoa Manbanapu cudaruaa ¢oiinananuil KoOUIUATUTA
9Ta SKAHIUTUHM HcGoTnaHraH. Yriesomopoanap 0oillka MHKPOOHOJOIHK XOM
aménapra HucOaran ¢apkpm cyBia &€MoH s3pHmH OwmlaH axpann® Typaiau.
lllyHunr yuyH xam tabuaria MUKpOOPraHU3MIapHUHI ¢axTruHa Oab3u OMp
TYpJIapUIMHA YTJIEBOHOPONIAPHM ACCUMMIISIMSA Kuluill KOOWNIMATHra sranap
XOJoc.

5.1.2. Uumnab ynkapuuigary KyiluM4a MaxcynoTiap

Viirapuy  wnma®  ymkapuIDHUHT  KYOrHHa  KuMMatbaxo  KymmMua
MaxcynoTaapura YdKUHIY cudatuaa Kapamap sau. Ulymapgau Oupu rokopu
MOJIeKyau nmapaduHIapanp. Ynap kKynuHYa geHrdsnapra taooad robopunap
3Md. XO3MprH BakTHa NapaQUHNApAaH KUMEBMHA Ba MUKPOOHOMOrMK HMILIAd
YMKApHILAR XKY[a KHMMATIH XoM auwié cudaruna Qo ganaHuiand.

IillyapHrAeK, MaKKaXyXopH cYTacH MaiaanaHu®, kKalita nmunannG, yHIaH
KpaxMajl Ba IJFOKO3a OJMHTaHOAaH cYHT YHAAH KOJITaH CyB KaHalW3alHara
Tauniad roboprnap spu. X03HpPTH BakTHa 3ca Oy cyB OyFIAaHTHPHIHNG SKCTPaKT
OJIMHAaAX Ba YHAAH MHKPOOMOJIOTHK UILIa0 UYHKAPMIHLIZA CaMapaiu
doiinananunmoxga. MuxpoSuomoruk Manba cudartuaa, IyHKHIIEK, KHMEBMI
AMA0 YHKApHIIHUHT SHKABAY MaxXcynoTiapH (Kaxpabo, KeTormyTap, aguIIuH
KHMCNOTaNapHUHT KapOoH KHctoTa OuNaH apanamMaiaph) XaMaa cynsQuT Ky,
Fajula Ba KapToluka fapiacu, Menacca, THAPON Ba Oolkanap MysBadgakusaTiu
KynnaBuiMokaa. MuKpoOHONOTHK HINNad YAKapHOIia KpaxMangaH TITHKo3a
HITa0 YEKApUITHAET KYITIMYa MaxcyloThapd OYiraH Mmejacca Ba HAPOJIIAH
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MyBadaxuarnu oilinanannnmorkna. Menmacca OKOpH Iapakaja caxaposara
¥xmai makapnap (43-57%) caxnamy ounan xapaktepilananu (5-xaasan).
5-xkanBan.
Jasnarn MeJjiaccacHHHHI KUHMEBHIH TapKkubn

HoMnapu Moananap caxnami, % xucoduna
Yprada | auyuTKUIAp YYYH MYBTaIml
Kypyk Maxcysor 75-77 -
Caxaposa 45 -
HHBepTid 1akap 0,5-1,2 -
PadduHoza 0,5-1,0 -
Hlakapra ajtaHALIN 46-48 50
Konnouanap 3-4 -
HOxopH cudatisiuri 62-65 65
Kynnu moaganap 6,6-7,5 7
K0 2,5-3,5 3,5
MgO 0,1-0,24 -
Ca0 0,5-0,8 1,0
YMyMHE aMHHIH 230T 1.1-1,5 1.4
Tuaponuzraya 0,2-0,35 -
T'uAponU3IaH KeluH 0,5-0,6 0.4

MenaccaHHHI aMHHOKHCIIOTAap TapKHOW KeHHHTH SkafBajaja axc
STTUpHAraH (6-xansa).

6-kagBa.
MenaccaHuHr AMHHOKHCIOTAJNAP Tapkudu
(100 rpaMMaa KypyK Moazaa Xucobuaa)
Amuanoxncaoramap | Kypyx maxcynor, Amanoxncaotanap | Kypyk maxcynor,
mr/100 r mr/100 r
JInzun 41 Hzonefiuun 13
IucTHann 24 Cepun 101
ApruREH 26 'y TaMuR KHCToTa 2534
AcnaparuH KHCJIOTa 251 ITponun 103
TpeoHuH 41 I THLHH 117
AnaHnsg 118 JieHnuH 120
LHcTHH WY AA KaM Tuposun 89
Banuu 89 DeHAnanaHdH 35
MeTtHouus 120
JlaBnarg Menaccacd TapkuOmaa (Mr/kr): 6uoTHH-0,03-0,04; nanrored xucaorta-50-110;
HHOZHT - 8§00-5700 ny Tamxun >Tagd.

Mukpobuonaoruk  umiad uukapuumga Karop  Oomuka  KyiHMua
MaxcynoTiapaas XaM ¢organanutany (7-xansai).

Xo3upru BakTaa (GOTOCHHTE3HMHI OMplIaMyd  MaxcylnoTiaapd, my
KyMIlagaH OUpUHYH HaBOarma érounap Ba YCHMITUKJIAPHH

OKCHJICH3NAHTHPWITay mapbaTiapd acocuii XoM amllé 3axupacu cudaruja
YBTUPOJ STHUAMOKIA.
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7-KaaBan

Mukpotunosoruk HInIa6 YHKaApUIIAA ACOCHH X0M amé cupaTnaa
KY/UIAHHJIAGATAH KYiUM4a MaxcyJjoTiap

MaxcyJaoT Tascupu Kynaannani coxacn
CynsduT KyIn KM 4,0-4,5% O3nka  auuTkucu  uuab
myHRad OM 3,3-3,5% YHKAPUIE K8
Kapromka Sapaacu KM 4,3-4,5% Ospka  a9uTKECH  HULiad
mysaaH OM 2,0-2.2% YHKapHILa
Apria dapaacu KM 7,3-8,1% Os3uKa  a9WTKHCH  uuuiab
wysgad OM 2,5-2,9% YHKApHLIIA
IMapon KM 76-78%, ulydaad Inakapra| AHTUOHOTHKAZD, 3TaHON
afinanaguraniaapa 50% AYMTKHIAPHHH noad
YHKAPUIILAA
Conon cycnocu KM 15-20%,  myHmaH M | AuMTKY, Saxrepus BA
(ManmeTo3a, JnexcTpusnap) 8-12%, | akTHHOMHIIETIApHH
BHTAMHHIIAD YCTHPHIHAA
CyT 3apnodu KM 6,5-7,5%, myHnnan nakrosanap | JlaktoHnap, ITAHOIN,
4,0-4,8%, oxcuinap 0,5-1,0%, &rnap | aunTKWIap OJUUIAA
0,05-0,4%, suTaMHHNAD
Oxcuncuznamrupwirad | KM 5-8% myrmas 3M 0,8-2,0%, | Osuxa aUHTKATAPHHN
YCUMITHK tapbatu AMMHOKHCJIOTAIap, BATAMUHIIAD YCTHpHILAG
Oxcuncuznautupwirad | KM 4,0-5% myuaad 3M 0,5-1,0%, | AHTMOMOTHKIIap Ba  HOH
KapTomka mapbath BHTAMHHIAP, aMUHOKHCIOTAAAp Maxcya0TiIapH audTKATapIEN
| wIad YuKApuga
Eroucosnuk KM 6-9% myHzan OM 3-4%,| Osmuika AYUTKHIAPYHH
KOJAHKAApH opraHuk kacnoranap 0,3-0,4% YcTHpHLIAA
Topd KM 48-52%, mynmaH 3M 26-33% | O3Hka audTKUIApH ONHILAA
THAPONH3ATH (ramakrosa, TMIOKO3a, MaHHO3a,
(rapyanaHMIIIATH) KCHII03a, paMHO3a); TYMMHITH
MaxcyJIoTiap
byraoii kemaru KM 90-92%, uryHaaH oskcTpaktub | @epMeHTRap Binad
Maxcynotnap 48-50%, kpaxMan 25- | uAKapHIiga
30%, oxcunnap 11-13%, &rmap 2,5-
3,0%, nenmosiozanap 15-17%
Mzox: (KM) - kypyk Mmaxcynot;  (OM) — cyBaa spyBuaH Mojmanap.

5.1.3. O3uKaHUBT MUHepan MaHOanapu

A3ot. bakrepuan xyxkadpanapfa KypyK Omomaccara Hucbartan azor 12%

rada, MULIENHaT

3aMOypyFnapma  3ca 10%

rada

MaBxyn OYmamu.

MukpoopraHusmMnap OpraHMK Ba aHOpPraHWkK aszor MaHOanapunaH TYIHK
boitpananmn  kobumHATura  sragupiap.  MawnyMkn, — Gakrepusnap
aKTUHOMMUETIIap, MUKPOMHULETIap Ba ayUTKWIapra Hucbaran asorra yra
TanabuaHaup. XaiBoHnap Ba YCHMIIHKIAp XyKalpanaph XaM a3oT MaHOanapura
Tanab4aHnury OunasH xapakTepnadaad. buomaccaga MaxCyIOPINK IOMMO XaM
MaKCaJiiarl MeTaboJHUT MaxcyJgopiurd Ba YcTupumn xapaéHura OOFIHK
6¥nMacaad azoT MaHOanapura xaM Sornuk 6ynanu (8-xanpan).
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broMaccaHd VYCTHpHII Xapaéuuia, laurpra 30r o3MKa caKIoBUM MYXHT

Tapkubuaa 0,3-0,4% MUKIOpHIa a30T GVIHIOM Tanab 3TUIANH. Y CTHPHIIHHAT

Iappuil xkapaéHunaa, YcuurHuHr 6-12 coarnapuaa (PKcmoHeHUMan ¢azana) a3oT

ManOau Tyraiau, HaTHXaga OHOCHHTE3 apaéHH yuYyH fHa a3oT CaKJIOBIH

MaHOajapra 5SXTuéx Tyrunagd. KNk auuTKWiaap aMMOHME cyibdar,

aMMOHHH ¢ochar xabu aMMHaK TY3JMApUHU XaMIa aMMHAKHWHT cyBJaru

SPHTMaNapuHH  AXIUM Y3NAWTHUPCaja, a30T KHCIOTacH Ty3JlapuHH  SXIIN
YanamrTupa oIMaiau.

8-azaBain.

A. niger KyNbTypacH MyTaHT IITAMMUHUHT JIUMOH KHCIIOTacH GHOCHHTE3H

Ba OHoMacca TYIIalumra MUHEpas a30T MaHOaJIapUHUHT TabCUPH

A3zoT Mandan kO)za karnamaa Yerupaiiranga CyHOKJIRKAA VeTHPHIranaa
AKB, r/n JIumoH kucnoracu, | AKDB, r/n JTumMon

/n KHCJIOTACH, /71
{(NH,):>SO4 6,2 40 12 82
(NH4);HPO, 4,2 59 15 95
NH,Cl 5,5 60 14 101
KNQO; 5.0 30 11 30
Ca(NOs), 3,5 35 9 30
NH,CONH, 6,9 58 15 88

H3ox: AKb-a0comoT Kypyk Ouomacca

dakaTruHa aYUTKH 3aMOypyFUHUHT 6ab3u OMp TyplapHruHa HUTpaTIapHU
Y3MalTHpUI KoOMNHATHra Sraaupiap. babsas, azor MaHOau cHdaTHaa 03HKa
MYXHTH TapKUOHTa MOYECBHHA KYIIWIHIIH XaM MYMKUH.

UynanTupuiran  GHOCHHTe3 O kapaéHHIa, MacalaH  HeTIONOTHK
bepMeHTIap CHHTE3 KWiyBYH Peniophora gigantea 3aMOypyFH XyXailpacuza
OpraHRK a3oTnap (acrnaparu, NenToH Ba Oomkanap) OHOKUMEBHD GaoNNUKHA
omupud rOOpHIIH Kalix 3TUNTaH.

5.1.4. Bowka MuHEpas Ty3nap

docdop - Xyxalipaga 3HT Kepakiii KOMIIOHEHTIapAaH OupH XucobnaHaan.
byHnaH TalWkapd MUKpoopranvsMiap YuyyH sHa 10 xumgarm MuHepan
aeMeHTIapAap 3apyp OYIu6, ynap KyAa kaM MuKzopaa Tanab srumann (107-
10™ M).

Arap  MHKpoopraumsmuap  Epaamuia  ONHHAIWTIaH  Maxcazfgara
MeTadonuTiap TapkuOuaa MUKpO3TIeMeHTap cakjaca, MEKPOOPTaHU3MIIapHHHD
MHKpO3JIeMeHTIapra Oyirad Tanabu optu® Gopamu. Macanan, By, BUTaMuHHK
OMOCHHTE3NIa O3HKAa MYXUTH TapkuOura KobanbT KHpaldd, TYIryHaK
OakTepusilap Xyxalipacuna THaMHH OMOCHHTE3H Y4YyH MonuOaeH Ba Oop
CTUMYJSATOPIHK KHnagu. Muc asca Oup katop epMeHtnapaa cybcrpatian
3MEKTPOHIAPHH KHCIIOpoAra YTkasuiiga HIITUPOK 3Taau (9-xangan).
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Q- xanpai
MuKpoopranu3MiIap Ba yIapHUHRT acOCHA QYHKIMAIAPUAA HINTHPOK STYBYU
MAaKpo~ Ba MUKPORJIEeMEHTIap

Dement | Man6a | Baxxapanuran pasudaci
MakpoaaemMenTaap
C Oprasuk Maxcynotiap, COo| Xyxaffpa MaTepHaTHHHHT acOCHH KOMNOHEHTH
O Opranuk Maxcynotnap, ;) Xyxafipa MaTepHATHHHHT acOCUH KOMIIOHEHTH
H.0, CO,
H Opranux Oupuxmanap, Hy| Xyxafipa MaTepHanvHUHT acOCUH KOMIIOHEHTH
H,O
N Oprasux ouprkManap) Xyxalpa MaTepHanMHUKET acOCHHA KOMIOREHTIapH
NH,', NO5y, N»
S Opranuk SupuxmManapy Hucrenn, Metuonus, Tuammampodocdar, A xoepMeHT,
S04, HS', 8°, $,0:° GHOTHH Ba GOLIKAJAPHMHT KOMIIOHEHTH
P HPO,” Hyxmen# xucnora, dochonmmmanap, HYKICOTHI Ba
Oo1IKATap KOMIIOHECHTIAPH
K K* XyxalipaHH acocHif AHOPraHMK KaTHOHM, Gavid OBp
dhepmenTiap kobaxTopu
Mg Mg™* Kynruna Qepmentnap kodaxropu (Mmacalad, K@Has),

Xyxkaiipa MemOpaHacuna MmTHpok yraaM, TPHK
AaMHHOALIAHUINM A KaTHAIAAY,

Ca Ca™ DepMerTIap KOQAKTOPH, dK30hepMeHTNApAa KATHAIIAIH
(amunaza, mnporeasa, Ca-IUNMKOIMHAT), SHAOCTOPana
3apVp KOMIIOHEHT

Fe Fe' UproxpoMiaa  caklamaan,  KYnruHa  (epMeHTNap

xodakTopH,
MurpodgemeHTaap

Zn Zn* ANBKOTONBAETHAPOreHasa, HILKOPHI docarasa,
annposnasza, PHK sa JHK nonuMepasana WIITHPOK 3TAIH.

Mn Mn BakTepuan nepoKcHIMCMYTasajga caknaHand; Oab3m
depMenTIap KoaxkTopu (bochoeronmupyBar-
kapOOKCHKIHA3a, HHTPATCHHTETA3a Ba DomKaiap).

Na Na* MeMbpana skapa€rnapnuia UINTHPOK STafM.

Ci Cl Tanodms OaxTepuaAnapaa yupaiu.

Mo MoO4” Hurparpenykraza, HuTporeHasa, popMHarie-rTHIpOreHasa,
KCAHTMHAMIUAporeHe3za Ba  OGomka  (epMeHTNapia
casiada/in.

Se Se037' I'nuumspeykrasa pa gopMHaTACTHAPOreHa3aja HIITHPOK
ITaau.

Co Co™t Biz BaTamuHu kodepMeHTIapHia, TIyTaMmar-Myrasanap,
meTHIMatoHwT-CoA-MyTazaiap Ba Soitika $pepMeHTIApIA
caxIaHan

Cu Cu”* [{uroxpoMoKcHAaasa, OKcUreHasa Ba Gomkanap/a HIITHPOK
TaIM.

W WO Banau Oup bopMHATACTHAPOreRA3ANIAp CAKTaMIH.

Ni Ni** VYpeasaga yupaiigy; BoAOpOANH OaKTepHAnap aBTOTPOd

YCULIRA SXTHEK Ce3anH.
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5.1.5. O3uKkaHK koMITITeKC DOoHUTYBYANap

Kynbrypanapuau YCTHpHII amanuéruga Xarro OpoTOTpOd
MHKPOOPTaHU3MIIap XaM O3HKa MyXHUTHIA BHTaMHHIAp, aMHHOKHCJIOTAlap,
MUTOKAHHHNAp Ba Gollika Onosoruk ¢aon MOZmanap HIUNTHPOK STTaHAa SXIIH
YCHIDM Kaip 3TUIraH.

AHTUOHOTHKIAp »pacu OolInaHraHgaH cYHr wmy OunaH OOFIMK Xofda
03MKa MYXUTH TapkUOHUHM ap30HJAIITHPUII Ba UKTHCOINH capd XapakarTIapHH
MYBTaIUIAIITUPHII XaKHJIATH caBojliapra aBoO TOIMII MyaMMOCH Taimo
O¥nou. bynra xapod Tapukacuaa O3MKa MyXUTHUra KymmMya cHdaruga
MaKKaXYXOpU 3KCTpakTHIAH MyBaddakusiay ¢oiganaHuil  MyMKHHIHTH
UcOOTIARAM. YHUHT TapKuOWa eHTHI acCHMMIALNA OYIaJiraH BHTAMKHIAp,
AMUHOKHCIIOTATIAp BA MUHEPAJ DJIEMEHTIIap MaBXyUIHp.

MaxkaxyxopH S3KCTPaKTHHUHT KUMEBHH Tapkubdu 10-kazBaiga axc
ITTUPWITaH.

10-xxanpan.
Makkax¥xopy IKCTPaKTHHHHI KBMEBRHA TapkuOn
Maxcyaor Tapknén, % MaxcyJaoT Tapkudu, %
Kypvk Maxcysiot 45-55 CyT KHCIOTACH 5,0-11,5
Caxaposa 0,1-11 YUyBuaH KUCIOTIAD 0,1-0,5
YMyMmuli azot 2,7-4.5 KyJ/umt MaxcyJaor 1,5-4,5
AMMHHIH a30T 1,2-2,0
KYPYK MOATA CAKAIIMH, MF/T
ATIaHHH 24-59 Metnouwn 2-6
ApPrusue 10-24 DenpnanapuH 8-13
AcnaparuH kucrota | 10-27 pomix 16-20
L{ucTin 2-4 CepuH 12-20
I'yTaMuH KUCTIOTA 35-88 TpeoHUH 4-11
"yt Ay A2 KaM Tuposun 5-10
'ucTann 2-4 Tpunrodan 5-10
M3zoneifitns 35-42 Banmuu 8-18
Jlefiuu 27-42 Jinznu 16-37
KYPYK MO/1a caKJIaila, MKr/T
Pubodnapux 7-12 buotun 15-55
TuaMud 80-100 Huxorun xucnora 120-180
[TanTOTEH KHCIOTA 80-140
Ky moaganap caknam, % xucodbnia
Kanwuii 25-35 Hatpuii 4-6
Kansmii 12-18 TeMup 1-2
DOocdop (P,Os) 0,3-0,5 Mapranen 0,2-0,6
Pyx 0,2-0,5 Muc 0,05-0,1
Maruuii 10-15 AJBIOMHE 0,4-0,5

MukpoOHONOTHK  CUHTE3a MAaKKaXYXOpH 3KCTPAaKTHIaH  TalIKapu
AQYUTKWIAp aBTONM3AaTH, OSKCTPakTW Ba THUAPONW3aTH, KapTOoWKa TyraHaru
XyXalipacuiaH olMHaAuraH iapdar, cyT 3apfodH, OyFaoll Kenard 3KCTpaxKTH
Ka0K MaxcynoTIap XaM KeBr Kynnanunagy. banian 6anuk Ba ryut nenToHIapy
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Kymunagn. XaiBoH XykafipamapiHy YCTHpHIITA XaHBOHNAP KOHH IIJIa3sMacH Ba
HYnnom sKeTpaKTAapH KyJInaHUIaqy.

VeuMankmap XyxalpacHHM &KM IOKCAK MULENIHAN 3aMOypyriapHH
YcTHpHLIAR OMIKOBOK SKCTPakTH, Fy3a OapruiaH XaM QoiaanaHunany.

5.1.6. K¥nuknarumHE GocyBYd Moananap

MuxpoopraHusMIapHH CYIOKITHKIA a3pol YeTHpwiITaaaa KYIHK XOCHI
OYymuum Ba KYOHKIAHHI >KapaéHd acocwii pon VitHatinn., Kynuxnanum
KAPaEHMHHHI XOCH OYnuinu ¢azanap opacHgary OOFIHKINKHE OLIMPHG,
aspalldsjiaHag¥ran xaBo OWIaH O03MKa MYyXMTH oOpacugarp Macca
anMalTHHHUIIUHE Oy3aIH.

O3uKa MyXWTUHHHT KYTHIJIAHUIITA OVIraH YUAAMIUIUTH Ba PEeoJIOTUK
XYCYCHATH (103ara ENUILKOKIUTH } 03MKA MYXHTH TapkuOura (luaxap, TMOHIap,
OKCHIIAp caKlailld, CTPYKTYpa XOcUAd KWIYBYH Ty3flap), CTEpHIHR3alud
PeKUMHTA Ba O3MKa adpauddAcura Oormuk OYmagu. Uumamimn KYmuknaHHIT
PEOKUMUHH APATHII YYYH TYPAH XWJ1 MEXaHMK Ba KUMERWH KYTIMKIAHWOIHA
OJLIHY OJTYBYH BOCHTAJIap Ba YIApHUHT KOMOHHaUUANapudaH doligamanniaim.

Xo3upru BakTaa Mysaddakuatin doiinanann® kenMHAETTaH CHHTETHK
KYMUKTaHKIT  OJNMHM ONYBYM BOCHTAJNApra CUJMKOHNAp, [POMHHOIAP,
KOHTPaMHH Ba NMONUIIaKITMHHEE MHCOJ KWiMO KeNTHPHII MyMKHH.,

5.1.7. Kucnopon Ba cyB

A3pob MHKpOOPraHH3MHHHI MOJIEKYJIAp KHCIOpoara OViraH »XTUEXKH
OKCHIUTAHYBYH YTJIEPOA MaHOacH Ba YHUHI (PH3WONOTHK XYCYCHSTHTa Xam/ia
MHUKPOOPTaHM3MJIapHHHT YculI aosnmurura Oormuk Oymamu (7-umsma, 11-
Xajasan).

I kr asTKE GnoMaccach OnocHHTE3H yuyH 0,74-2,6 xr 3puras Kuclopon
tana® >Tunagn. MIHTeHcHB Xonja npoayleHt cybcTpaTaaru yrieposa ManOaura
oornuk OYynmaran xonna 1 murp o3ukaga munytura 0,83-4,0 Mr xucioponHu
ACCUMIDTSALUS KHTa/Iu.

O3uKana >pHral KUCIopod MUKIOPH Kyaa kaM 0¥mmb, Oy Xapopar, 60cHM,
MYJIBTHPJAHraH BA JECIHPCAAHTaH BPUTMA KOMIIOHEHTHAP MHUKIOpHUra OOFIHK
6yram. 0,1 MITa (1 kr c/cM®) Gocum Ba 30°C xapoparma 1 1 mucTHIIaHTraH
CYBJla 3pHUraH KUCIOPOJ MHKAOPY MaKCcHMal Xolaa 7,5 Mr HU TallKuil 3TajH.

Oparza o3uKa MyXUTHZ2 MakcHMan XoJaTia 3purad KuciIopod MHKIOPH 2-
5 Mr/n 6ymamu. Ospka MyXMTHAArH 3axupa KHUCIOPOX MUKAOPHM a’pod
nponyueHtaapiu 0,52 MUHYT XaéTYaHIUUHH caKad TYpHIE MyMKHH.
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Yraeporn manGanapu

7-an3ima. Mukpooprauusmiapausr 1 r 6uoMacca XocHJ1 KJIHIIHAA
yriepoa Man6anra 6oFraHK xo0a4a KHcaopoara 6yaran tanadu
1-rmroko3a; 2-cyT KHuca0Ta; 3-kaxpabo KHCII0Ta; 4-cHpka KUCIIOTa; S-3TaHom; 6-
[TUUEPHH; 7-I0KOpH MONIEKyNanH napaduHiap.

Kucnopogra byrae Tanady, oe

11-xansan.
20°C xapopatia JeCITHPIHPJIAHTAH Ba SMYJILIHPIAHTaH
KOMITOHEHTAAPHUHAT CYBAATH (MI/J1) 3pHTMANAPUHUHT KHCIOPOX
AACOPOUUACHTA DOFJIHKIIHTH

Caxapo3a KynraGokap érn Buomacca
Mukgopu,% |0, ancopbumacu | Muxnopu,% O, Muxzgopu, |Ozancopbuuicu
aficopousIcH %
0 8.2 0 89 0, 8,0
2,5 7.8 0,05 11,6 3.0 4,1
5,0 7,2 0,10 18,9 6,0 24
7,5 6,6 0,15 19,0 9,6 1,5
10,0 5,9 0,20 22,3 16,0 1,2
15,0 48 0,25 240 32,0 0.8

CyloK 03MKa MyXHUTHJA YCTHPHII >KapadHHAa 3axUpa KUCIOPOA MHKAOPH
O3UKAZaru XaBo a’pauudcura 6ormukmup. Kuciopor agcopbimsac Te3mry 3ca
03UKa MYXUTUHUHT apajaliTHPUINII HHTEHCHBIHTHW Yculmra kapad omub
Oopanu (12-xxansan).

12-xaznsain.
Cyraa KHCIOPOARUHT aZcopOuus OVIHINHIa a3PaAlUAa B2 03UKA
MYXMTHHHHF ApAJAUITHPHIHIHHIA OOFIHK/IHMIH

1 MHHYTAa SepHRaInTaH ApaTAlITHPTHYHAHHT ApAJaANTHPHI

XABO MHEKZOPH 4ACTOTACH, Te3/MHH

(M x MuH)) 0 500 800 1000 1200
0,35 1,3 4.0 7,5 14,5 15,1
0,65 3,5 7.3 12,1 19,1 22,1
1,00 6,0 10,0 15,0 23,0 24,0
1,30 7,5 13,9 18,0 26,0 28.0
1,60 11,0 15,5 20,0 27,0 29,0

Hsox: JlaGopatopus depMenTEpNapH YIyH HIDUM cUruM 8 aaTpaup.
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Muxpoopranuzmnap 6HoMaccaHUHr YCHIN JaBpua MaKcaamard MeTaboauT
CHHTe3 OYNHII naBpuparura HHcOaTaH KYNpoK KHUCHOpod Tanal >THIIH
ucOoTNaHTaH.

Hlaxap  caknoBuu cyberpatnapaa  YeyBun KYTTYIHIIHK a»pob
MUKPOOpTaHU3MIIap/la KHCIopoara OynraH TamaOHHWHT SHT IOKOPH MHKAOPH
0,05-0,10 Mr/m, ApHU 03MKara apajlaliTHpUIrad 6apua KACTIOpOOHHHAT 3-8% unM
TAIKWJI KWIa/JH.

Muxpoopranuzmnap 6uomaccacuna cys 80-90% HE Tamkuin >ragu. O3uKa
MYXUTHHU Taiiépnaérranna To3a, paHICH3, TabMCU3 Ba KONWIHKcH3 2874-73
CTaHAapTUTa MyBOQUK KelyBud cyBaaH (oiizamanum Tanab stunmagu. O3uka
TalépnaHagural cys Tapkuouza 50 mr/n max xam OynMaras xmopuaiap Ba 60
MI/IT JaH kaM O6YnMaran cynsdrtiaap 6Yaumun no3umM. Metan HoHIapy MEKIOPH
3ca Kylinnaruya OynumM Tanad stunamy (Mr/m): mumsak-0,05, ¢grop-1,5, pyx-
5,0, muc-3,0, kyprowmuna-0,2.

52. O3UKA MYXUTHU TAPKUBHUHHA TY3HUIII
5.2.1. MukpoopraHu3sMIapHu YCTHPHII YYYH O3HKa MyXHTIapH

Ospka MyxXuTM TapkuOWHM TY3MINAa acoCal  MHMKpPOOPraHM3MIap
duzronoruscu 3pTUGOpra onuHann. KyneTypanap kaTojoTHHU Ty3Hinaa ymby
KOOMNIMATAAH Tamkapd yHUHT pH k¥pcaTkudum Ba XapopaTH XaM acocuif poib
VHHaiian.

MyTaxaccHcnap onauia TypraH Basuganap: aHuK IITaMM -NPOAYIeHTHUHT
MaxcaJJlarH MaxXcyJIoTH YUyH yIiepod, asor, gocdop Ba Somka ManbGanapHUHT
MKTUCONKE Ba  9KONOTUK  JKUXaTJapuHH »>bTHOOpra oiraH  Xoinaa,
KOMIOHEHTIIApHU Tamna® MYbTalui O3MKA MYXHMTH TapKUOMEM TYy3uIlJaH
uboparaup.

Ymby MakcaJHH amaira OWUPUIIJIA, MaTEeMATHK peXalaliTHPULTHA
SKCIIEPUMEHT YCymulapuiad goiananmiran xoinja sabopatopus TaxpudanapH
omd0  OGopunamu. AcocHi  MaxcyinoT  MHKAOPH  VHHHT  KOHBEpCHS
ko unentunu (Yps Ba Yy ) xucobnamt GuiaH aHUKTaHATH.

M¥pragun YeTupuitl kapa€HuAa MeTaHo) Ba THIOKO3aHH KOHBepCcHs Ba
Guomacca kospduuuentu (Yx) Taxmunar 0,5 ra, stanon yuyH - 0,70-0,75;
rekcagekan yuyd - 1,0-1,1; cyiok napadurnap yuyd sca -1,2-1,3 HM TaIOKui
ITAIM.

by nsca myHs k¥pcataaukd, AaBpuHi YceTHpuin xapagHupa, 1 7 o3MKa
myxutiuja 30 r GnoMaccany etumITupHul yuaye 60 r metanon, 40 r atanon, 30 r
rexcaziekad &kH 24 r cyioK rapauH tanab KunHagu.

Mertanomauar 1,0% &xu stanonHuHr 1,5-2,0% muxoopravya KyTapuiIHInd
MHUKPOOPraHu3MIap yIyH 3apapiii TAbCHp 3Tagu. I Moko3a, caxaposa, PpyKrosa
Ba HOIIKa KHIMK MOJIEKYJIAJH [aKapIapHu MUKIOpH 7-8% JaH KYnpok Oynuinn
XaM KYITYUIHK MUKPOOpPraHA3MIIapHUHT YCUILIHHH TYXTATATH.
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KonctpyktuB MertabommusMaa a30T CakJOBYH MaXCyloTHap MHKIOPH,
6HoMacca Ba YHHHI' MaxcCyNAOpiaurd xucoOnanu® uquMxuirasna 5%rava aszor
dboliganaHIMad KOMUIIM aHWKJaHradH. MuHepan a30THaH Tallkapu KaTop
MHKpPOOPraHH3MJIap 03WKAa MYXWTHra KYLIWITaH OKCWII a30TH, NMEeNnTHiiap Ba
AMUHOKUCIIOTANAPHH XaM Y3mamtupum KoOunuATIapura aragupiap.

MpuxkpoopradH3MIapHUHT 03HKa Tapkubuaaru MuHepannapra 6yiaran aHuK
SXTUEXXKHUHH AHUKNALI YUYYH TO33 XONZard KOMIIOHEHTNap (KpHUCTaul XOJMAard
Ty37ap) Ba JUCTAINAHTAH CYBAAH TalOKWI TONraH CHHTETHK O3HKA
MyXUTUTalEpnaln opkaad Tomuiagu. 30 r/n GMoMaccaHdl XOCHI KURUIN YUyH
MUHepal 3eMerRTnapra 6yaran tanad 13- xkagBanna KeITHPHUITraH.

13-xanpan.
lmutp o3nka myxutuga 30r duomMacca XOCHI KHITHIY YYYH
3apyp Oy1aauran MHHepai 3leMEeHTIap MUKIOPH

KoMmnonentiaap Muxaopn, r/n
AzoT Manbau - (NH,)»S0, 12
®ochop Marbanm - KH,PO, 1.3
Marnuii Mmauban — MgSO, 1,5
Maxkposnemenriap - Fe, Ca, Mg 10~
MukpoanemerTiap - Cu, Co, Zn, Mo, Mn 10

Mlyxpait  xwmb, oO3MKa MYyXHTH TapkuOMHM TysHmja KyHumoaru
dbopMynazad doRzUTaHHUII MyMKHH:

¢

= = =8
Aj A Ay

Bynaa: C; - o3uka MyXuTuHuHr 6anancnamrupwirad (i =1,2, .., n) KOMIOHEHT
MUKIOPH; A; - TAHJAHTaH KyJbTypa Y4YYH i KOMIIOHEHT KOHBEPCHA
KoxpbuuenTi; Sp - 03WKAMarn 3axupa KOMIOHCHTUHH OHOMAaccajaru
MMKAOpP Oupiury.

ITpoToTpod KymeTypanap y4yH YCHIIHHM XaZalnallTHPYB4M MoOINATapHH

IKCTICPHMEHTAN TaXpHuOanap acocHaa SpPaTWIrad aHWK TH3UMU KENTHPHIraH
(14-xaxpan).
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14-xansan

O3HKa MyXUTH TAPKROHIATH FCTHPYBYH PaKTOpaap Ba yIapHHHT
Xyxaiipa MerabojmsmMuaaru pynxkunscu

S"c*mpnm ManGacH OyHKIBACH Mukgopn, MXT/]
MHHEMAJ MaKCHMAT
K Butamunum JlacTnabxu Mexanuorgapaas | 0,001-0,01 0,01-0,5
SIEKTPOHIap TaUIUII (macanaH,
(byMaparpeyKTasana)
BuoTiu KapOoxcruianuin peakusacunn | 0,002-0,01 0,01-1,00
KaTAIH3NIOBYH  [IPOCTETHK  epMeHTIap
TapKkuOHra Kapaln
(DosnuH KHCIoTa Xynan xoepMeHTNap CHHrapu OHp 0,02 0,03-05
YFAEpOLITH TypyX TNy BYHIApAa
HIITHPOK 5Tamd
n-aMuH00eH30M Xyans  xodepMeHTNap CcHHrapu  Oup 0,01 0,2
KHCJIOTA yraepoLad Typyx TALIyBUWIApIa
WLITHPOK ITAJH
Tuamun Tuamuarpubochar nekapbokcunasa, | 0,01-0,03 1-100
(B;-BuTaMnHR) TpaHcaiboAa3a Ba  TpaHCKETONAa3a
MIPOCTETHK FYPYXJIapuia KaTHallaan
[Tupygokcun InpunokcansdocharrpascaMunasa  Ba 0,1 10-1000
(Bg¢-BrTamuR) Aexapboxcrnasa aMUHOKHCIOTANapH
KopepMEHTHIHP
LimankobanaMun KodepMeHT  cHHrapy  TypyXJauuLn 0,1 5-1000
(B2 BuTaMuHU) peakiuAnapuia KaTHamaan (Macana,
rIyTaMaTMyTa3a)
Mantoten xucnota | A KogepMeHTHH ONR MOJIACH Ba ar(ii 4 20-1000
TALIYBYH OKCHILIAPHU MPOCTETHK TYPYXH
PuGodnapun D 1aBoHyKACOTHUIAD: 5 10-1000
(Bz-ButamMuHm) (IaBHAMOHOHYKJICOTHA Ba
(hraBMHANECHUHAMAY KJIEOTUATAPHUHT 0111
MO/ Jacu
Hukorun xucnora | Katop AeTHAporeHa3afapHUHD 5-10 100-1000
kodepmentiapy HAJ] sa HAA® Hu ong
Monnacu. JleuWTHH Ba  AUETIUIXONHH
TApKHOHIa KHpajH XamJa JunHaaap
CUHTE3UJIA HIUTHPOK 3TaTH
Xonaux Jlunpanap cHHTE3MAAa MIITUPOK OTalM, 20 1000-2000
NYUMTHH Ba AUCTHNXOJIWH TapKuOHra
KHpaau
Huozur HMHozun KucnoTagap xonuaa Irypud 1000 2000-6000
acocyapi CHHTe3UAa HINTHPOK STain
Ilypun Ba | PHboHyKIeoTHANAp TapKAOUTa KHpaad 1000 5000-10000
THPAMHUIUH
acocaapu
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5.2.2. K¥mumMua uHTpe TUEHTAAD

Osuka MyxutH Taii€pnain yuyH ofarTia HpOAYLEHTHHHI OHOCHHTETHK
Gaonnury Ba YCUIINra TAbCHP 3TYBUM apajialliMAIapAaH TAUIKWI TOICaH
TEXHVUK Ba  CcTaHmapt OynMaraH  MaxcynoriaapzaH  QodimanaHuamy.
ApanammManap Ba KymMM4a Maxcylornap (epMeHTauusd AaBpHIa HXKOOUH
(okcma, aMHHOKMCIOTANnap, OpraHuK KHCAOTanap, MHHEPaN MaxcynoTiap Ba
domkanap), Ekudab3aH canluil TabCHp KYpCaTHIIM MyMKHH. AYUTKUIAp YCHIIN
YIYH 3apapid  apalailiManapHuHr MYbTaAuid MHKZopH l4a-xajasanga
KeNTHpPHITaH.

14a-xanBar.
Saccharomyces cerevisae aUuTKHCUHHUAT YcULTATa calOuil TabCHp 3TYBIH

Oap3u Oup apanaiiManap MEKIOpY (% Xucobnna)

Apanamima YCHIIHN CeKNHAAMTHPHIEYN |  YCHIIRA Te3JAMTHPHINK
Opransk kucnotanap:
Kaxpabo 0,001 6,1
Yymonu 0,0085 0,2
Cupka 0,02 0.2
Moii 0,005 0,05
Cyr 1,35 -
OATHATYTYPT OKCHANApH 0,0025 -
Hurputiap 0,0005 -
Hlaknaug 0,09 -
Harpwii droput 0,002 -
Orup meramap:Muc - 0,005
KyMym - 0,000001
Mumsk - 0,0005

O3uka MyXUTH TapkuOH Xap OuHp IUTaMM YUYyH, MyalisH IOTaMMHH
dbu3nonoruk Ba GHOKMMEBHHM XoccanapH xamfa TEXHOJOTHA oNura KyHumnrax
MakcaidaH keaud 9uKKaH xonga, Taxpudanap acocuaa aHHKIAHATH.

Ha3sopat caBojtapu:
1.03yxa MyXHUTH HUMA?
2. Tabunii 03yKa MyXUTH CHHTETHK 03UKa MyXUTHaH KaHaad ¢papK Kunaau?
3. Xyxalipara 03uKa Moaaanapu Kangahk xaOyn kuianHanu?
4. Yraepon ManGanapura MACOITApP KeATHPHHY.
5. Kangaii xoMm aménap gocdop mManbagapu cudaruga kynaaHunmoxaa?
6. AzoT MaHbanapura MUCOJIAp KEMTHPUHT.

Apaduéraap.
1. BroTexHonorus: MpuHUMIH 1 npuMenenne. [loxa. pea. M. Xurtnnca u ap.
M:. Mup. 1988. 473c¢.
2. Campball J.M. Biomass, catalusts and linuid fuel. Wheaton and Sons, 1983.
3. Jlaspanos K.JI. Xyxammykypoe H.A. YMyMnii Ba TeXHUK MHKpoOHONOTHA
TamkenT 2004. 208c.

55

www.ziyouz.com kutubxonasi



6. BMOTEXHOJOI'HAOA I'EH MYXAHIAUCJIHAT

XO3HPrd BaKTHa KaicH MpoayLeHT (MUKpOOpraHu3M) IaH doiigananraH
xonjga oiimana MaxcynoTiap CHHTe3 KWIHIM MYMKWHIMIHMHU aHMK KypcaTHO
Oepuwmr MyMxuH. Arapaa Oysmail npozyueHT OyaMaca, Kall Tapuka Ba KaHZad
[MapoOUTAa IOKOpHM Japaxana, HWCTanraH TypAarm MaxcyJOTHH — OJMIN
XyCyCHATHHH HaMO€H KWIyBYM NPOOYLEHTHH sApaTHOl MYyMKHHJIHTHHH
ONMIMHAAH alTHO OGepUIll IMKOHUATIAPH MaBXyLIHp.

buorexHonorux unyad yuKapuiga GyryHru KyHaa MUKpPOOpPraHH3MIapHK
MHHDITA0 MTaMMiapuian GoinanaHriIMoKIa.

BuotexHonoruiacHaa red MyXaH/IMCIIATE COXaCHHH YpraHuIIIaH MaKca:

Y mupux opzanusmMaap upcuil Oenzunapu xaxuoazu axtopom iCowIauizan
HAHK  monexkyracunune — my3uauiu, poau xXamoa YHUHZ MOJEKVIAD
buono2unci,
2EHEMUK  MYXAHOUCTUKHUHE  MOOOuu  acocrapu:  mpaxcgopmayus,
MPAHCOYKYUA, KYUUO I0pYEHU CeHEMUK  3IeMeHMAap-mpaHCRo30oHaAap,
nrazmudanap, supycaap, baxmepuoghaznap, pecmpurmasandap,
pexombunanm [JHK onuw, zenaapruu Kiowaauwi, Xyscaupa myxanouchuzu,
XVHcaupa 6a MyKUMARAapH CYHBUN Wapoumoa Yemupuut mexHono2uacu;
2eHeMUK MYXAHOUCTUKHUHE — O3UK-0GKAM  CAHOQMUOQ, XAHEOHNAp 6Q
VCUMAUKAGD CEReKYUACUOD KYNAGHILTUWU;

v zen  MyxaHOucCIuZU2A  ACOCAAHZAH — OUOMEXHOROZUAHUHZ — O3UK-OEKAM

CAHOAMUOQLY WIMUT-TNEXHUK MADAKKUSIHU IME3NAUIMUPHIOASY POTIU,

v\ eubpudomanap onuu MexHoRoZUACH 84 YHUHZ 10K0pUOQ KeAmupud Ymui2au
MAXCYIOWMAAPHU  UAab  wukapuioad  EYAAGUHE  XGMOd — 2eHENuK
MYXAQHOUCTUKHUHZ ucmuxborrapu  xakuoa anux burumaapru
Varaumupuwoas ubopam.

Vuioy pannune acocuii  sazugpacu  zamonasuii  2ew  MYXAHOUCTUSU
IOMYKAGPUHU XATK XYHCARUSU AMATUEMUOA KEeHZ KyIamoa Kyarawoan ubopam.

I'eH MyXaHAWCIMIM aHbaHABHMM TaHjall (CeNIeKUMA) YCY/UIAPUHH HMHKOpP
KWIMaclaH, axCHH4Ya YHHHI YMKOHHUSTIIAPHHU sAHada KeHraiTupagu. len
MYXaHIACIHATH YCYJUIapyu KyliHiary BasubaiapHy Xa1 KWIa OJiagu:

v’ npodyyenmaapuunz anoxuda OMUHZAH 2eHAAPUHU Y32APMUpUUL, VIApHU
KEPAKA (DYHKYUAAApUHY  KYHAQUumupuui, AbHU AH2U 2eHemux axbopom
KUPUMMACOAH, Y3Uu0a MAaeXCyo CHPYKMYypaiapHu Moouurxayus Kuruui
OPKAU WIMAMMHUHZ CAMAPACOPRULURY OWUPUIH EKU AXUUIQUL,;

v’ anux eazupaza xcagobzap Gynzan, aroxuda zenmu axcpamub onuw 6a YHU
yeapmupuwt (Mymayua Kuauui), Xyxucaupa uduoq yHuMZ HYyCXQAapuwi
KYRQumupu 6a wey OpKany MaviyM MAaxCyaiom CUHMEIUHU KyHatimupuni,;

v’ npomomopnapnu eeHHuHz AOITUZUNY QHUKNIOSYN MYMauyusiza Yupazaw
MypuHu O, IHXAHCEPAAY {(npomomopnap Gaorruumu
KYYAUmMupYyeuunap) Kupumuul;

<

<
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v umnamunaduzan cybempamaap crhexmpunu xewzaumupuw. Macanan, cym
3apoo6U, YeARION03A CAKNOBUU HUKUHOUNAPOA ME3 PUSONCAAHUD, OKCUR
cunmes KuAyeuu MUKpOORAPHUKE UWMAMMAAPUHY SPAMUL,

v’ kcenobuonmiaap (uHcon apamean Guonozux ¢aon moddanap), Hepm
KOROUKAAPY, Xap XUl MOKCUHAGD 84 ampogh MyxumHu u@rocianmupysqu
KUMEBUI MOOOANAPHU 60 OOWKA KepAKCU3 OUPUKMANAPHU YMURU3Qyus
KWIUt UMKOHUAMUSA 324 0YN2aH MUKDOOP2AHUSMAQD WIMAMMIAPUHY
apamuui;

Y Kyuuna  oamaniouzan  MUKDOOPZGHUSMAAPZA  KYWUWIUWHY — MAbMUHAGD
bepysuu naasmudarap Kupumuw 6a Wy mMmMyQaunu UMAMMIGDHURZ
XOCCAnapunu  AXWUAAW — MAKCAouda  pexombuHayus  ycyanapuoan
goidananuus,

v GowKa 2ypyx OpeQHUIMAAP 2EHUHY KUDUMUW 64 ULY OPKANU KUPUMUAZaH
een  maxcyromunu onuw. Macanan,  PCUMIUKAAPOAH — WUPUHAULU
caxaposzaoan 3000 mapomoba opmux 6yvazan noaunenmud cenunu E.coli za
éxu Sacch.cerivisiae xyremypanapuea ymrazuui 6a wly OpKaIi WUDUH
mavm Gepyedn MaxcyIomuap manépaaul;

V' SHzu 2en KOHCMpPYKYus Kunub, Xycveusmaapu orounoar benzunanzan anziu
OKCWT OB, Keuunuanux oKcud Moxexyracunu ‘“‘apxumexmypacu’”
(bupnamuuy, UKKIIGMYY, VYAAMYU 6Q MYPMAAMYU CHPYKMYpaiapu) 6a
VAAPHUHE OUOKUMEBUI XOCCANapU aHuK OYAaHOaH KeUuH, CYHBUL 2eHAap
CUHME3 KUAUWL 84 YIAPHU KNOHAQW OPKAAU SH2U OKCUIRAPY APAMULL 64 X.K.

Xosupru naespna E.coli, Bacillus subtilis, Saccharomyces cerevisiae xabu
MHUKPOOPTaHU3MIIAPHHUHI TeHEeTHKAcH JXyda XaM daXWM  YpraHWIraHIuru
cababiy, yiap reH MyXaHAUCIHTHAA KEHT UIIUIATHIMOKIA.

MukpoopraHusmiuap Xyxalparapuaal 3HT MyxuM OMpHKManap, MacajaH,
ropMoHaap (MHCYAMH, COMATOCTATHH Ba COMATOTPONHH), HMMYHHTETHH
KYYaUTHPYBUM MoAanap (C-THPO3UH, UHTEep(depOH, HHTEPIEHKHH, BHpYCIap
KOOHKTApHHHHT OKCHIIIApH, - YIaphaH ¥Ta XaB(uu KaCaUIMKIap — KyTHpPHIL,
OKCUM, TellaTHT B, IIYHHHIJeK, XO3Wpri BakKTAa NappaHganapra KUpFrHH
cosaéTran nappania rpunnuau KysratyBuncu HSN1-pupycu Ba Oolllka IOKyMH
KacaUIMKiapra Kapilli 3Miaill  (BakUWHALMA)  BOCHTAIapd  ONMINga
¢oiizanaHuIMOKIA.

TeH MYXaHOUCIUTH ycylnapd &pAaMuia aMHHOKHCIOTanap (TpeoHHH,
NpolHH Ba X.K.), (epMeHTnap, aHTHOHOTHKIap Ba Oomka OHOJIOTHK ¢aon
MOIIANAPHHUHT CYIEp-TIPOAYLHEHTIaPH OJTURTaH.

By yeya red $aounuraHi OOMKapHIl, YHHHT QYHKUHACHHH, TY3ATHITHHN
YpraHuDl, MPOKapHOT Ba 3YKapHOT OpraHM3Mjlapia reHeTHK MaTepHallapHu
TAIIKIT KWIKII MAcATATapy/Ia YyerapananMarad UMKOHASATIapHH o9ud Gepajiu.

TupuKk opranuMsmiap HpcHH axGopoTHHM CyHBHH RYI OuaaH MabiyM
MaKcaara MyBOQHK Y3rapTHPHUIL XapaéHH IeHeTHK MYXaHIUCIHK (aHHHHHT
acocHii  ycTKypMace xucobnanagd. [eHeTHK MYXaHIOMCIHK  XyXaiipa,
XpOMOCOMa Ba TeH JlapakacHa aMajira OMIApHITazIn:
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1. Xyocatipa Oapaxcacudazu eeHemux  MYXAHOUCAUK ~ UKKU XYlCaupauu
V3apo Kyt Wyau Ounan amanza owmupunaou.
2. Xpomocoma oapadicacudazi 2eHemux MyXanouciux -xyxcamupa sopocuza
KVUIUM1a XpOMOCOMAanAp Kupumul OpKan amManza ouupuiaou.
3. I'en dapaxcacuoazu zenemur MyXaHOUCAUK EKU 2€H MYXAHOUCTUZU - FH2
MYpaxka6 6ynud, Kyuuoazu 6OCKuYRap acocuda amanza owupuiaou:

a.

AHUK  MaKcaOOarn Keaub HuxKkau XoR0a, uly Maxcaodza Hcasod
bepaonaduzan 2eH, YHUHE DYHKYUACUHN VD2anuul OpKanu Kuoupub
monunaou,  axcpamub onuHAoOU,  KIOHAGHAOU 6d  MYIWIUUU
Ypeanunaou.

adicpamu  oaunean  2eH  xpomocoma IHK  cu bunan
PEROMOUHAYUANAHYBYU BUPOP (haz 2eHOMU, MPAHCNO30H EKU NIAZMUOA
HHK cu buran oupuxmupuiud 6eKmop KOHCMPYKYUs Apamuiaou.
BEKMOP KOHCMPYKYUs mpancgopmayus yeyau bunan xyocaupaza
KUpUMuaaou 6a mpaHceen Xyncaiupa OnuHaou.

Tpadcren xyxailipagad CcyHBHUM paBHUIgA €TYK OpraiusMm YCTHPHIAIW.
Vmoy ycynmad oitganannb VeuMmIK, XalBOH Ba MHKPOOPTaHU3MIAP
XyXalipanapuaaH TpaHCTeH IHAKIUIap ONUIN MyMKHH. Xykaipa MyXaHAWCIUTH
yeyanapuian gofnanaHud, TUPUK opraHusMnapaan rudpua Xyxailpanap onuut
OMOTEXHONOTUACH ApaTuiau Ba Oy acocHia MOHOKIIOHAJI aHTHTENanap O
iynra kydunau. buorexnonorusinuHr 6y coxacura pactnabku kanamsiap 1973
Hin OMpuHYH reH KNorTanrad BaKTAal Oomtab xyiunran >au (1 5-xaasain).

15-xkanBan.
3amMoHaBHUi OMOTEXHOTOHAHHHAT AACTIIA0OKH acociit GocKuUIapH
Kamd >runran Baxkapuaran aoaap
BAKTH
1973 jinn bupuHYH red KNOHIaHTaH

1974 tiun bupnnyp  OakTepus TeHJApHHHM  KIOHNAID 3KCHPECCHACH amMaira
OLIUPHUIITaH

1975 itan buprruy rudpraoMa ApaTHATaH

1976 fiun PekomOuuanr  JJHK  texmonmormscmpar  mmma®  uMKapHilAa
poHganagum SonUIaHTaH

1980 fiun len MyXaHawcnM ycyanapH €pAaMMIA  OJIMHTAaH MHKPOOPraHu3M
IITAMMIIADHHM TIATEHT/IA1N XAKHAATH Kapop Kabys1 KUIMHIaH

1981 fiun MOHOKOHAN aHTHTena TYnmamiapuaas doiaananil MyMKHHEIATH
TYFpUCHIATH Kapop Kalyn KwiMHrad. BupHHYd Mapra TeHIapHH
ABRTOMATHK CHHTE3aTOPH COTYBra YHKAPHIAH

1982 iiun Tubduérna pexombunant JHK - nHeynwHum Ba XafiBoHnap y4yH
OuprHun pekombuBanT JAHK gan doiinananumra pyxcat 6epunin

1983 iirn bupurgu Mapotofa ren skcnpeccuAcuiaH OMp YeUMAMKIaH Oomka

Typuaa hoianaHBI MyMKHEIATH HCOOTNAHAH

Unvuit wmnap AaBoM STTUPIIIMOKAA. XO3WPrA BakTAa KYH TapTUOHIA
OUTC (CITW/l) Ba mappanza rpunnuHuHr KysraTyBuucu HSN1 Bupycura
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Kaplld BaKIHHa sApaTWil MacamacH KyHZanaHr Typubam Ba Oy coxanapma
aHyarvaa 1TyKJIapra XxaM 3pHuIHiIH.

I'en MyxaHAUCIUTY OHOTEXHONOTUACHHHUHT IOTYKJIApU CaHOAT KylIaMuaa Ba
KHUUIOK XYXKalMTHAa KeHr KYJaHMnMoKina. XycycaH, aHTHOHOTHUKIAPp,
aMHUHOKMCJIOTANIAp,  BUTaMUHIAp Ba TOPMOHJIAP HHUIA0 YHKapHIMOKAA,
HAcAIOp KOpaMoJi KIOHNApH ApaTHIMOKAQ, TYNPOK Ba CyBJa  3axapiu
NECTUIM KONJAMKIAPUHM NapyuanaiinraH MHUKpPOOPraHM3MIIAPHH TPaHCTEH
MITAMMIIApH ONWHTEH, aTMocdepa a30TUHH ¥31alITUPYBYH MHUKpPOOpPTaHH3MIIAp
reHIapH acocHJa TYMPOKHH a30omin Yrumiap OumadH OolATHI MyaMMOCH
eUMJIMOKZA, 3apap/iH XaulopaTilapra Ba TaTOreH MUKPOOPTaHU3MIIApra
YU JaMITH, 9KOJIOTHAHU aACPOBYH  TpaHCTeH YCUMIMK  HaBRapu
eTHIITHPHIMOKAZ, MPCHA KacaTMKIapHH Te3KOp TAalIXUC KHIWHT Y9yH,
TallIXUC MaTepHalliaph Tal€plilaHMOKAa, WYHHHTAEK, I'€H Tepamnus ycyluapu
TAKOMUWINAIITHPUIMOKIA.

byryaru kynga te3xopiuk Suinad omiud GopaéTran HMHCOH 3XTHEKIapHHH
KOHAMPHIN Y4YyH, TEHETHK MyXaHAWCINKKA acocliaHraH OuoTeXHONOTHA
KIAaCCHK TEeXHONOTHsUIApIaH yTa caMapajid >»KaHJMTHHA TYna HaMo&H
KWIMOKZA. AMMO 0y TeXHONOTHS ACOCHAA ONMHAIWTAH MaXCYJIOTHH UCTEBMOJN
MacaJlacH TOpTHIIyBJapra cabGad 6Yymmbé TypraHuHN >BTHOOpPra ONHIN ILHAPT.
Huma 6ynranaa XaMm o3WK-OBKATAA, CEeHH Y3rapTMpHIraH MaxcyJoTHaH
dolaanaHumAaH BO3 Keyusica, Makcaara MyBoguK OYnyp sau.

6.1. THK, PHK BA OKCUJI MOJIEKVJIAJIAPHUHUHI BHOCHUHTE3HN
6.1.1 IHK pennukauuscu

Tupuk opraHu3sMia ONOUHAAH MaBXyl Kojun acocuaa sHrd JHK
MONEKYNACHHUHT  SPaTWIHIUM HYKJAEHH KHCJIOTAIApUMHUHI CHHTE3JIAHHII
aynumup. Mapxyn JHK MorekylgacHfas HycXa OJIMII pemyiMKanusa  jaed
aTanaiu.

Pennukauus xapaéuu JIHK-mommmepasa 1, II, I, JIHK-nuraza Ba
pesepTaza gepMeHTNIapH €paaMuaa aMajira omaau. rep-okcun épnamuaa JHK
Ky samkupn akpanazu Ba J[HKra OormaHagurad OKcma MoleKysanapH
éppamuna JIHK HuHr axpanradH 3aHXHUpHIapH TYypFyH XojdarAa cakJIaHuo
typunagu. JAHK-nonnmepasza Il ¢epmentn JHK munr 3' yungan 5' yuurada
JIHK muHr OMTTa 3aHKUpPHHM TYna CHHTe3 Kwmm kobwmustara sra. JHK
curresd dakar JIHK wuur 3' yumpan 5' yunra Kapa6 Sopuum tydaitnu JHK
HEHI UKKHHYM 3aHXKUpU nNpaiiMa3sa, lIHK-nonHMepasa I Ba JHK-nuraza
depMeHTIIapH €pAaMHaa aMalra omanH.

TpaitmMaza (peseprasa) hepmentn Epaamuaa JHK HUHT HKKHHYH 3aHXHPU
CHHTE3H YUYyH npaiiMep cudTe3 xunpHaad Ba JJHK-nonumepasa HI depmentH
époaMuga mpaiiMep HykneoTHmrap KetMa-kemmrugan [JHK  cunTesu
6ommanamn Ba JHK-nomumepasza [ ¢pepMeHTH €Epaammaa Oy HYKIeOTHIIap
KeTMa-KeTIury ©Omp o3 ysalitupunama. Kiymma6 xocun 6Yaran  JIHK
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dparmenTiapu JJHK-mraza depMentu €pmamuzna ynanaau. by xapaén JJHK
HEHT MKKHHYY 3aHXHpPU Tyna cuHTe3 OYnrynda masoM stamd. Surm JHK
samkupn Taitép JIHKHuur Hycxacura, Marpullacura kKapad tysunagu. By
xapaguna Matpuna Bazudacuau JHK ki 3amxupusHuar Oup unu Gaxapaiu.

PHK cuHTe3H xapaéHn TpaHckpunuus 16 artanagyn. Xap ydaina TUIIAry
PHK cunrtesn typmu tungaru PHK-mommmpasa (PHK-nommmepaza LILII)
depmentnapn épaamuna amanra omupunand. pPHK cunresn PHK-nonumepasa
[ ¢pepmentn, ”PHK PHK-nomimepasa II depmentn Ba TPHK xamMma K#uuk
ynmyammu  sapo PHK cu monekynamapu PHK-nomumepasa I depmeHTR
épnamuna amanra omwmpunand. Xamma PHK wmMonekynanapu cueTesH yuyH
JHK awar 6UTTa ne Matpuiia sazudacuaud Yraiam.

Oxkcun cuHTe3n pudocomanapia yramu. Pubocoma Xyxaiipa MetabomisMu
y4yH 3apyp Oynran okcunnap cuure3uHu JHK nan onuHran HHIMaximus
acOCHAa KoAjalll MeXaHU3MHIa MyBOQHK aMalira olupaaH (4-4u3Ma).
ﬂwv%&mﬁt
g Ox o %"_’.Pemamm JHHK Tpanckprma » PHK Tpastcnaid >

8-un3Ma. BHOMOTHAHHHI ACOCHI KOHYHHATH

JIHK zamxupunar ommuran nPHK HykreoTHanap tapTHOH maKimizard
axbopor pubocoMma &pnaMuia OKCHI MoNeKylacHAaru aMUHOKUCIOTajap
TapTUOUTa KyuupUIani.

OKcwt  cuHTe3d KapaéHun Tpamcensauma ae0  aranagy. Hyxmeun
KHCTOTaapAa Xap OMp aMUHOKUCHOTANAapHW TaHWAguraH Ba TaHIad
OupuxTupud onud TallMIIla BOCUTAYMINK KUNaAuraH OUpHH-KETHH Y4Ta
HYKJICOTUAJIAP KOMOMHAIMACU MaBXyJAxH, Oy V3 HaBOartnjga aMMHOKHCIIOTA
KOIH, OKCUJT KOTU, KOIOOH, KEHI MabHOAa reHeTHK Koj Ie0 IopUTHIaIU.

Oxcun Mojlekyjlacura KdpazuradH aMHHokuciotanap 20 ta Oynrannuru
YUYH KOJOHJIap COHH XaM 20 NaH kaMm OYJIUIIHU MyMKHH 3MAC.

bynga xocun Oynanuran koMOUHallUsnap COHH 64", konnamamuran
AMMHOKHCIIOTaNIap COHMZAH aH4ya Ky1. Huma yuyH neraH caBoJl TyFuiagu?
Mannym 6ynummya, 20 Ta aMHHOKMCI0TaaH 18 TacH OUTTanaH OpTHK, SHHH 2
Ta, 3 Ta, 4 Ta 8a 6 Ta KOJOH OWIaH KOAJlaHa ojap 9kaH. byHaaH Tamkapu, yura
kofoH YAA, VAL, VIl amMuHOKHCcHOTanapHH KoAnai onMadiuraHinap Bsa
yIapHu Naiae YU MoNHIeNnTH 3aHXKHPHHEUHT TyTaranyijiaH aapak Oepalu.
HyHUHT YUYH XaM yilap aTaMaaTopJap «TyraryBuuaap» neb artanaau.

[Mormpubocomanapaa okeun cunresu HPHKuuHAT 5' oxupuaan 6omnanud 3'
oxupuaa tyradiga. Oxcun cunTe3n Tyrarad WPHK pubGocomapman axpamub
YuKaaM Ba pubocoMa HKKUTA cyOliapyanapra axxpaTuiiaiau.
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6.1.2. Mytanus xkapaénau Ba JJHK penapanuscu

JHK  monexynacu cmpykxmypacunu mawxy  HoMmykobun — omunnap
MabCUpuda y3eapuuiu Mymayus oeiiunaou.

Myramusara ydparan JJHK monekynacmma upcuii axOopoT V3rapasu Ba
OPraHH3MHUHT MYbTaauil XoJlaTla Allalura KecKiH Tabcup kypcaraau. Tupnk
OpPraHU3MHUHI MYTAHT ILAKJIapH BYXyAra kKenaad. bourka oprasmsMnapaas
dapid Yaapok, YCUMIHK Ba MHKPOOPraHUIMIAPHHUHT XYKalIUK axXaMusiTh
OKopH OYnradH MyTaHT WIaKUIapUAaH Xalk XYKaluruga KeHr Kynamza
doitnanannnanu (16-xagean).

16-xanpan.
Aykcotpod MyTanTiaap épaaMuaa L-aMHHOKHCIOTATAPHHHHT OHpIaMan
MeTaboNHUTIAPHHH OTHHHIIH

AMHHO-KUCIOTA IMpoxyuent Tancux MOgga CybeTpar Kynetypan
CYHWKIHKIA
aMHHOKUCITOTA
1ap MUKAOPH, I/
L-nu3un Breviabacterium |Tpeonun, MeTuonuH| ['mokosa 60-100
flavum €KH TOMOCEpPHH caxaposa
L-rpuonusn Escherichia coli | NMuzuu, methonun, | I'mokosa 20
H30JeHIHH
L-opuurun | Coryneobacterium ApPIYHHH I'moxko3a 26
glutamicum
L-dennn- Arthrobacter Tupozus B- 15
aJlaHMH pardfineus ajikaHJIap
L-tuposun | Coryneobacterium dennnanasuy H- 16
sp. aNKaRIap
[-panum Coryneobacterium H3onefivan Imrokoza 11
glutamicum

HNHcoH opraHusMuzard MyTallMoH Y3rapuiliap OFUpP KacaUTUKIapHH
kenud unkmmura cadad 6ynanu (ox xon kacanury). Myrauudara yuparan JJHK
MOJIeKYNacHHM acn  XojaTura kaftum xkapaéHu- [AHK penapanusicn
netinnagu. Penapamus xapaénu JJHKaza, JHK-nonrmepasa Il sa JJHK-nmurasza
depMeHTNIapy HUIITHPOKHIA aManra omMpunaau. By depMenTiap TH3UMU
épmamuaa JJHK cTpyktypacn gactiadkil MYBTaJHUI X0JaTHra KalTaau.

6.2. TEH MYXAHIUCIRTUHUHI MOXHUATH BA BASUOAJIAPH

Bupycnap Omnan npokapuoT XyXaipanrap opacujarn MaTepHaTHUHT
KYYHpWIKINKHY, Tabunii WapouTaa GakTepusiapaa YTaguraH peKoMOWHaIus
MEXaHH3MJIApUHHU YpraHumi, IUIasMUJanap Ba MybTazmua arjlapHUHD
Xykadpagarn Xa&THHU TYIIYHMIO, [eHlap YCTHAQ TYPIM MAaHHIYJIAUHANnap
Vrkasum UMKOHMATHHM Oepamu. Onumnap kymuaa JIHKuuHr xepaknu Oup
KUCMHHH OaKktepus XyKalipacura Kyqupub YTKa3safuran cucteMa-miasMuaaIap
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xaMm 6Gop. Bynnmait TpaHCMHCCUB KYIUpHO YTKA3yBYM XalKad MoJleKynaiap-
Iia3Muanap Ba MybTaqul BUpyciap BekTop 1eb aTanagu (17-xansan).

Yiap TabuaTHWHr ¥3u OuWonornapra TakAMM KWIraH cOBFa Oymamu.
Olynpaii sxaH, sHAM OakrepusnapHu KyJdbTypaza (ylap ycaluraH MyXHTAa)
HWHCOHNAp YUYH KepaKiu OKCH/UIApHW, (epMEeHTJIapHH CHHTe3namra Maxoyp
KUNHO GYIMacMUKaH JeraH caBoi TyFHNaan?

by rodnapHBHI aManpa 1o3ara YHKHIOU T'eH MYyXaHIUCIIUIU €KY IeHETHK
MyXaHgucluK Ae® aranaamrad Ba KaTTa HCTMKOONTa 3ra O¥nraH sHrd COXaHu
TYHETa KEITHPIN.

17-xansan
BHoTexHOTOTHAAA KeHT KYl1aHAJIaguran 6ab3u OHp BeKTOpIap
TABCHPpH
Bexropnap Hycxanap | Yigamu, munar
MEKZOpH | HykaeoTHaRap

KJIOHJIAW YYYH IUIA3MHAA BEKTOPIapH:
pBR 322 40-50 44
pACY 184 ~20 4,0
KIOHIAILOA MaxCyc KaTTallHKIard BeKTopiap:
A Chron 4A 100-200 41,8
kocmuaa pHC 79 ~20 6,4
reHIap 3KCIPEeCCHACH YUYH Tla3MMAa BEKTOpNapu:
p trp EDS5-1 40-50 6,7

I'en MyxaHaucIurud KHckKaya alTraHga, TreHnap ycTHaa TypaH
MaHUIyOAAAap YTKasum, YJIapHd TVRa Yprawwim acocHzZa (GyHKIHOHAN
KACMNapra OYiMil, Kepakny >koHMIaH Keculll, kepak O¥iMaran KUCMHHH OlHO
TalIall, Kepak O¥iaran KUCMIapuHH OOIIKA TeHnapaaH 8k cuHTe3 Hinu Ounad
oInd ynalu Ba Wiy ycyinaa TaliépnadraH gyparail ékd peKOMOUHAHT MeHHU SHTH
opraHuaMra Kuputu® (Macanad, ONaMHWHI WHCYJIHH TE€HWHH MHKpod
Xyxalipara €kM CHYKOHHUHI YCHII TOPMOHM TEHHHH KallaMylira), 3apyp
TypAapHd €Kd TnpenapaTiapHd CHHTE3 KWiMOI Ba OOLIKa Fo4nap Ba
TEXHOIOTHIAPHUHAT UuFrukMcHIup (9-4u3mMa).

Anpum JTHK MonexkynanapB-TeHIapHEUHI OUp TypHHHM KYTT HYCXaCHHH
XOCHN KWIMIH Makcaayu/la WirapHiad XyKaHpaldapHHHT TO3a JHHHAIAPHHM
omumaa KynmaH OepH HIINATHIATHO KENWHraH, KIOHAaHHIND TeXHHKacHHH
MOJIEKYyajlapra MOCTAIITHPMATAH BapHaHTH KYIUIaHMIMOKZa. XyKalpa
TMHAANAPUHUHT OHp XWUINTWUHY, KIOHIADl yCynM Ounad XaM Ky4afTHpHID
MYMKHH,

Knon-0e6 6updan-6up oo Xxysicatipadan keaub uuxkanw Xxyscaupanrap
nonynayuacuza aumunadu. KioHnan acocan MyTaHT XyxXaiipaiap ONMIN ydyH
unwiatanagu. Momekynsp kiownaml JAHK #usr anuk Oup HaMyHaCHHH TO34
Xonfa kymaiTupumaan sbopar.
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1- xomnopun JIHKHE dpar-
MEHTJIADPUHH OJIHIIL

2-BekTop (WaasMuUaa).
3-pecTpHKTa3a.
4-11poMOTOp YIIAHHUIIH.
5- xonnosuu JJHK.
6-pexombunant JTHK.

7-pexkombuHanT JIHKuu xu-
PHUTHILL.

8-MomupHUKAUMANAHTAH  XYy-

*KaMpa.

9- XyKalpanap celeKUMACH.

9-unsma. [eH MyXaHAHCIAHTE MAHRITY ISIHSIaPH MeXaHH3MH

6.3. TPAHCITO30HJIAP

TpancnozornapHUHr  Kamid  STHIHIOH — FeHEeTHK MYyXaHAMCITUKHHHD
PUBOXNIAHUITHAA MYXHM aXaMHATra 3ra Oynam.

Kyanb6 1opyBYM TeHETHK DJIeMEHTJap-TPaHCIIO30HIAPHH  YCHMITHK
opraamsmuaa AKL onumacu bap6apa Mak KaunroH, MHKpoopraHM3sMiIapia
AKUI onuMu Axmaa byxopmii Ba Xawmopatiapaa Poccus onumu I'eopraii
I'eoprues xanmid 31ras.

Kyuu® 1opyBuHM TreHeTHK 3JeMeHTAap aliHH BaKTAa TPAHCMO3HLHOH
3eMeHTap £KH TpaHcno3oHaap ncO XaM atalagu. TpaHclo3oHNap XWiMa-
XHJ CTPYKTypara sra 6yncanap-aa, 6apda TPaHCIO30H MOJIEKYTAIapUHUHAT HKKH
YeTHAA Maxeyc HYKICOTHIUIAp HW34YMIAMIH, Mapkasuii kucmpa aca JHK
MOJIEKYNACHHUHT OelrMiNaHraH koimupaa "émumiok" ywiap XOcWi1 KHIMo
HOTEKHC KeCYBYH TPaHCIT03a3a ¢pepMEHTUHH CHHTE3 KMIIYBYH I'eH MaBKyZaup.
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Tpancnozasa ¢depmentn Xyxaipagaru JHK Monexkymacunn "€mmmkox"
y@lap XOcHN KUIMO Kecagd Ba aHHHM TadTAa TPaHCIO30H YYiIapura
KoBymiTHpamu. Xocun oynrad xpomocoMma JHK cu Ba tpancnozon JHK cugan
nbopaT KoBymiMa xyxaitpa JJHK 6ynaknapurau GormoBun (epMeHT Jjurasa
TabcHpHaa ¥3apo Gormanazm.

Tpancnozounapuuur xyxkatipa JHK cura uHTerpaumscu KyHuaaruda
aMayira omwajgd. [paHcrmosoHjIap XpoMocoMmajaa ¥3 VYpHMHH ¥3rapTupraHia
HPCHAT XaM Y3rapaiu. Opatna sAmam MyXHTH KeCKHH Ysrapranza
TPAHCHO30HMAPHUHT Ky<m6G ropumu opraau. Iy cababpan xyuub ropyBun
FeHETHK 3JIEMEHTAAp HIITHPOKHAA MeH MYXaHAUCTUTWIa acocjiaHTad KYIruHa
OHOTEXHONOTHK XKapagHyap SpaTUIIraH.

6.4. ITNIASMUJIA, ©AT BEKTOPJIAPU BA PECTPUKTA3AJIAP

bakrepuss Ba TyOaH 3yKapuoT OpraHM3Mnap Xyxaidpaiapuga acocuit
XpoOMOCOMaaH TallKapH, KHYHK YnuaMra »ra OYnrad XalmkacHMOH &Kd
YH3UKCUMOH CTPYKTypara sra Oynrad KymuaMHMa XpoMOCOManap MaBxXyIauHp —
Oy MHHH-XpOMOCOManap - niasmMuaaiap neb aramamy.

ITnasmuga JJHK cn xytm Ganad 3-10 tarasa reHnapsu ¥3muma caxmadimi.
by rennmap, acocaH aHTHOMOTHK EKH 3axXapid TOKCHHJIAPHU MapYaTOBYH
(GepMeHTIApHH CHHTe3Wra xkaBoOrapaip. Iy tydaiinn nnazMuganap
OaKkTepus, aYUTKH Ba 3aMOYpYFIapHHHT aHTHOHOTHK Ba 3aXapid TOKCHHIApra
YUJAMITLTATHHN TabMUHIAMIH.

[InasMupanyHr anTUOHOTUK mNapyanoBuu TIeHnapu Oup naasMuaanad
HKKHHYHCHTA TPAHCTIO30MIAp Ounan CUPHKKAH XoNaTaa xaM Kyamd yTa ojalu.
By monekymsap xapaéH Kacaj 9YaKHPYBYH MHKpOOJIApHAHI aHTAOHOTHKIIApTa
YHIAMIMINTHHEN HUXOATHA ommupanw. llnasmMuzanap ¥3 XycycHsaTura kypa
UKKUTA OYIUHAIH:

Bupunyucu - mpancnoson éxu baxmepuogaz upcuii Monexyaacu kabu
xyxcaipa acocuti xpomocomacunune maxcyc JHK uzwunnueunu rvecub,
pexombunayus 6yna onraouzas naasmMuoanap. Byroaii
PEKOMOUHAYUANAHYBYY MAAIMUOGNAD MPAHCMUCCUD, ABbHU  HACKOGH-
Hacnza ymyeéuwu naazmuoanap deb amanadu. Tpamcmuccubn naazmuoa
ACOCUTl  XPOMOCOMA2a  OUpUKKAHOAH  KeliuH V3  MyCmaKwiluzuny
uwykomaou. Acocuii  XpomMocomMadan MYyCMAKui pasumioa  Y3-y3unu
penauxkayus Kuia oamauon. Aunu naumoa Oynoain naazMudarapod
HCOURAUIZAH 2EHAAD ACOCHI XpOoMOcoMada Y3 graorusmuny baxcapaou.
Xyorcatipa 6yun2anoa pekoOMOUHAYUANAHYEY Y HAG3MUOA 2eHAapU acocuil
XPOMOCOMA 2eHAapU2a OUPUKKAR %0104 HACAO0aH-HACA2a YMAaou.

Hrxunyu - mougha naazmuoanap asmoHOM XOA0Q PENAUKAYUATRGHYSYH
nrazmudanap 0eb6  amanaou. Bynoai HAAIMUOARAY  ACOCUY
XPOMOCaMQza DUpUKa OAMAION, GCOCULl XPOMOCOMANAPOaH MYCMAKWT
pasuwioa V3-yaunu penauxayus uyau bunan ynnab ea xammo 1031a6
Mapma xynaumupa onaou. Aemonom nrazmudarap Obaxkmepus éxu
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3ambypye Oyrunzanda Ku3 xyscatparap opacuda macodugpuii pasuwoa
maxcumraraou. Ly 6unan 6upza aemorom naasmuoa 6up xyscaipadan
UKKUHYUCU2A XYoicaupa Kobuzu 6a MeMOPAHACURNNS MEWUKRApUOaH Yyma
oNaou.

Tabuarna Oupop MHKpOOPTaHH3M Xy)KalipacHra TallKapHIaH &T MeHETHK
MaTepual KHpca, y HJapxoll XyxXkalipa Hykleasa (pepMeHTIapd TOMOHHMIAH
napuananagu. JJHK MonexynacuHu maiina Oynakmapra oynyeun depMeHtTaap -
KeCYBYH SHAOHYKIeazajdap €KH pecTpHKTa3ajap Aeb aTamagu.

Xap oup pecTpukTasza TYPT &KH KYIPOK Maxcyc HYKIeOTHH Xy(riapHi
Tanu® onud Oornamamu Ba JJHK Monexynacusu kecagu. Aifipum
pecrpuktazanap JHK ki samxupunu Kaiun cHHrapu maprra MKy Oynakka
O6ynamn. byunaii pectpuxtazanapra Alu 1, Dra I, Hae III, Hpa I, EcoR V, Hinc
II, Pvu I, Rsa I, Sca I, Sma I Ba GolkanapuHy MHCON KWIHO KEITHPHIN
myMiHH (18-:xagBai).

18-kanBaut.
I'eH MYXaHAHCAUIHAA KY/LUIAHWIAAUNaH 0ab34 OHP pecTpUKTA3ANAPD
TABCH{PH
Pectpukrazanap PecTpuKTasa oJidHraH PectpukrazanapHuHr “aHAKIa#IHraH”
MHKPOOPraHu3MIap Ba KecaJMraH OXMpTH yUlapu
Eco RI Escherichia -G-A-A-T-T-C-
coli RI -C-T-T-A-A-G-
Hind 1 Haemophilus -A-A-G-C-T-T-
influenzae -T-T-C-G-A-A-
Sal I Streptomyces albus -G-T-C-G-A-C-
-C-A-G-C-T-G-
Bam I Bacillus -G-G-A-T-C-C-
amyloliquefaciens -C-C-T-A-G-G-
Hpall Haemophilus -C-C-G-G-
parainfluenzae -G-G-C-C-
Alul Arthrobacter luteus -A-G-C-T-
-T-C-G-T-
Haem II1 Haemophilus aegyptius -G-G-C-C-
-C-C-G-G-
Sma Serratia marcescens SD -C-C-C-G-G-G-
-G-G-G-C-C-C-

Iy Ounan Oupra xym zamxup JIHK MonekynacnHd "énmmikoK" ywiap
XOCHJI KIJIHO KeCyBYM pecTpHKTazanap Xxam MaBxyn (Aat II, Acc I, Apa I,
Bam HI, EcoRI, Hind III Ba Gomxkamap). By pectpuxrtazanap ¢yHKUMACH
KUXaTAaH TpaHcno3azara YXImauurd kypuaro typudau. llyHuAr yayH xaM
Oy pecTpHKTaszajlap XO0CH I KHIrad "énuumkoK" yunapnaad doiinanasub, xap xun
JHK 6ynaknapuen Oup - Oupura Oornaiml ocoHnamamd. AHa MIy XYCycHATH
Tybalinn Oy Xun pecTpuKTasajap NeH MyXaHIMCIHIUEA KeHr KYyJlaHwianu.
Xo3upru kyHraga 500 maH OpTHK XWIMa XWN pecTpUKTasalap TO3a XojZa
akpatud ONMHraH Ba YpraHuwiras.
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Opataa, MUKpOOPTaHA3M HPCUE MOJIACHHHHT XpOMOCOMacH OMp Hedra
MHITHOH HYKJICOTHE Ky(DTIapH M3YMUIMIHIAH HGopaT. VeHMIHK €Kn XakBoH
TeHOMH OWp Heuya 103 MHJUIHOHAAH TO | MHUMaparadya HyKIeoTn I Ky QTiapu
H3YWIINTHAAH Ty3uinrad. byHzall ¥WHpHK MOJieKynaHH  HKopujaa Kaiig
KWIMHTAaH  XHJIMa-XMJI PEeCTPUKIMOH SHIOOHYKNeaszanapiaH dolinananud,
k¥mnab 6ynaknapra 6¥mui MyMKHH.

DHAoHYKIIea3a HinTHpokuaa napuananrad JIHK 6Ynakmapu snexrpodopes
YCKYHaCHOa Maxcyc MOJEKyNmap "anax" TemHKIapHAaH IOKOPH KyWIaHUIILIH
3MEKTp MaliZOHW TahCUpPHAA MOJEKYJAHUHT 3apsiu Ba YmuaMura OHHOaH
axparunand. JHK o6¥marm  maxcyc OVé€k Ownan OYsdmr  HatHkacHaa
yabTpabuHadhima Hypnaph épnaMuia omauii ki3 Ouiad Kypuiamu.

JAHK aunr Matina 6¥nakinapu anexTp MaiiloHR1a refl FoBaknapuaad HHpHK
Gymaxiapra HucGaTaH Te3 XapakaT KWITAaHHM YYYH YNapHHHT cTapTaaH Oocud
yrran macodacunu ¥mua®d JIHK OynmarvHHHT KaTTa-KUUMKIATH aHUKIaHAOH,
Onexrpodopes yckyHacuaa Oup-Oupuman ¢axkatr OMp HyKneoTUA Kam &ku
K¥y1omuru 6mnan dapknanysun JHK 6Ynaruiu axpatum MyMKpH. PecTpUKIMoH
SHIOHYKJIea3a QepMeHTIapHHUHT OUMIHMIIM Ba 3iekTpodope3 YCKyHacHzpa
JHK Oynaxnappay  yTa aHAKIHK OwiaH Oup-OMpHAAH aXpaTHIIHUHT
takomuitamysu, Wupuk JHK  wmonexkynacupan wucranran HHK 6¥narunau
axxparu® oMl UMKOHIHM OepalH.

Xynoca xunmub alTraHMMH3/1a, TeH MyXaHZMCIUIH OHOTEXHONOTHACHHIHT
MO/UIHI  acociapura, OakTepHsUTapHH  KJIOHNam, TpaHchopMalmis Ba
TPaRCAYKUHA Kapa€Hmapd, TpaHCIO30HNIap, IIa3MAZAIAp Ba pPeCTPHKIHOH
SHIOHYKJIeaza (epMeHTIapuHH Tyna ¢yHIaMeHTal AacOCHapHHM YpraHMl
kupanaun. FOxopmzpa Kaiig KuiauHrads Ouonorwk ¢aon Mojaaiap TeH
MYXaHAACIHTH OHOTEXHONOTHACHHUKEI aMaJHi skapaéHnapuia yTa KMMMATIH
OM3ILI XHcoOnaHaIHy.

6.5. PEKOMBHUHAHT JIHK OJIMII YCVYJIVIAPHA

Cynbuii mapoutia pekoMObuHant JJHK onuin Ba reHnapHu KJIOHNAII WIK
Oop 1972 itunma AKILl omumnapu boliep Ba Ko3n TOMoHMAaH amMajra
ommpunrad. by omumnap E.coli Gakrepuscuaunr xpoMocoma JIHK cura Ba my
OakTepus IazMuaacura anoxuaa wmumuiapaa EcoRI pectpukrasa ¢epMeHTH
Ounan wmnos Oepramnap. Ilnasmuna Ttapkubuaa daxar 1 nona EcoR[
pecTpukTa3a dhepMeHTH TaHHO KecagWrag Maxcyc HyKIeOTHANIap KeTMa-
KeTIMra Gynranmury caGabmu depMeHT miasMuasrHr XankacuMor JHK xym
3aHXUPUHM (akaT Oup koiilaH xecuO, mIa3MHIAHU (ENMUINKOKK VYWIH QUMK
xonarra Vrtkazagu, Xpomocoma JIHK wmonexynacmma FEcoRI pecrpukrasa
bepMeHTH TaHUM ONaHTaH MaXCyC HYKJICOTHIIap KeTMa-KEeTIIHIA Kangda O¥ca,
Oy Monekyna ryHua OYnakka 6YnuHaau.

Typnu xun yrgamra 3ra 6ynran JJHK Monekynacu anexkrpodopes ycnyou
époaMuia axpaTH® onuHazM. AXpaTHO OMMHTaH «ENMHMIIKOK» YWIH XPOMOCOMa
HHK cu 6¥naru oydk Xomarsar® “€nmmkok” ywid mnasMuga JJHK cu Ounan
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apanamTHpUIUS nurasa pepMeHTH EpaaMuna tukunanu (ynanamu). Hatmxana
niasMuga Tapkaéura xpomocoma JIHK Oymara kuputuiany.

Hly 6oucnan pexoMOunant JIHK ra kyitunaruua tapud Gepurmt MyMKHH:
Xap KaHOQi MUPUK Op2aHuzM UpCUU MOAEKYIacuruxz ucmanzaw Oynazunu
gexmop Monekyrarapuea Oupurxuwidan xocun 6yrzan cywvuu JHK -
pexombunanm [JHK odetiunaou.

Pexombunant JJHK osumiHuHr yuTa Yoy MaBxya:

- KOHHEKMOp YVCYAu;

- pECMPUKIMA3a-IU2a3a;

- nuHKep Monexyaanapudar oudaranum ycynu.

Konnexmop ycynuoa - pexombunayusoa wwumupox smyeuu AHK 6ynazunune
3" yuuza oezoxcunyxieomuoun-mpancihepaza  pepmenmu  époamuda
MAvAYM V3yHAukoazu onuzo (dA) - ceemenmu yaanadu. Hxkxunuu yyuza
aca onuzo (dI) - ceamenmu yranaou. by JHK o6yaaxnapu
apanawmupunzanoa dA ea dI ceamenmnapuunz 6000pod boznapu
acocuda xomwiemenmap Oupuxuwiu  mygpauau  xaskacumon JHK
cmpykmypacu xocun 6ynaou. Xocun 6ynean JHK oazu b6up 3anscupru
ovu ocotnap [JHK-nonumepaza I pepmenmu époamuda mynoupunaou.

Pecmpurxmasza-nuzaza yeynu - pexombunanm JHK omuununz suz  codoa 6a
ocon ycyau xucobnanaou. By ycynoa HHK monexynacu ea eexmop
RAA3MUOA  «ERUWIKOKY YWIQp XOCWI KWiyedu pecmpuxmasza 6Gunaw
KUpKunaou  ed  apaiquimupunean — Xon0a — Mawaym  wiapoumoa
peaccoyuayus Kurunaou. Komnaemenmapnux xycycuamuea xypa HHK
MOAEKVAANAPY Y3ap0 6000po0 Goznapu époamuda GUpuKuG XankacuMmoH
cmpykmypa xocun  kuraou ea JHK zandcupununz Odupuxmacan
Jcotinapu HHK-nucaza gpepmenmu époamuda yaanaou.

Junkep monexynanapuoar goiioanaru yeyioa - JHK monexyracuza ea
sexmop nnasmudaza T4 ¢paz JHK-nueasza pepmenmu épdamuda maxcyc
HYKAEOMUO KemMa-kemauzuea s2a Oynean JRuUHKEp MOAEKYAA YAaHaou.
Onurizan uxxu mypoazu HJHK monexynacu pecmpuxmasa gepmenmu
p0amuda KUpKUAUO, apanauimupuican Xoaoa Kaumaoan accoyuayus
xununaou. JHK ea sexmop naazmuda MOAEKYIATAPUHUHZ OUPUKMAZaH
xcotinapu JHK-nucaza pepmenmu époamuda yaanaou. Iy dycunoa
pexomounanm [JTHK monrexyracu xocun 6yraou.

6.6. BEKTOP MOJIEKVIJIAJIAP, TEHJIAP BAHKUHH APATHIII BA
AJIOXUJA F'EHJIIAPHUA AXKPATHII TEXHOJOTUACH

PexomOurant [JHKHH aBTOHOM peIpTHKaiug OYIMIIH y49yH 3KaBob
6epamuran JJHK 6¥i1aru - BekTop MoeKyJalapn Jeluiann.

Bexrop MoneKkyaanap ¥3 Basudacura Kypa UKKU THOra Oy IuHagu:

Bupunuucu -asmonom pennukayus 6ynyeuu 8exmopaap.

Hxrunuucu - xpomocomaza unmezpayus 6ynys4uu sexkmopaap.
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BekTop Monekynanap reH MyXaHIUCIHIH OMOTEXHONOTHACHZA TeHNapHU
KJIOHNalZa Ba TpaHcdopMallus KIIHIIAA acoCHH HWII Kypoid OYinuG xusMmar
Kunagu. Bexrop Monekynanapu Basudacunn dar JHK napn, niaazMuaanap pa
YeumsiMiiiapay XJaoportacTt xamaa mutoxorapuan JAHK aapu Yraiuu MyMKHH.

X¥KamuK aXaMHATH KUMMATIH OYiraH rerinapHH axparull YIyH TIeH
Oanxu Tysmwnazu. Xpomocoman JHK acocuma reH OUONMOTEKaCHHH TY3HII
KyHuaarnia aMaira OLIMpHIIaIu:

HHK ea sexmop monexynanap pecmpuxmaza epmenmu  époamuda
KUpKUIaou ea Maeaym wapoumoa Kaiumaoan accoyuayus KUAuHaou,

Hyxneomuonap opacuda  yrarmaii  xonean — 6ywnux [JHK-rueasza
gepmenmu épdamuda y3apo bupuxmupunadu;

Onunean pexomounanm [JHK 6axmepus xyxcatipacuca mparcgopmayus
KURUHAOU.

Xpomocoman JHK pa Maexya remnapan Ttyna wiowram yayd JHK
YymyaMura Ba OJMHraH KIOHJIapHH COHUTA bTHOOp Oepuin kepak. By k¥pcatriu
KyHupaara popmyna EpaamMuaa xucobnaHans:

Incl-p
P
In¢l-xv)
Oynaa, x-xnomwnaHaérran JIHK ynuamm, y-ramious reHOMHYHT
Yymuamu Ba p=0,99 ra tenr 6ynca, 99% xpomocoman JJHK uunr
MOC KHCMH KJIOHJIaHAH.

Fennapuu xnoanampaa kynuada KAHK 6ubnroTekacurn Ty3wn MakKcaara
MyBodukaup. by xonza Maxcyc mond (Y) Ba omuro (dT) xoJjoHKanapu
¢paaMuza yunapujga noinM (A) HYKIEOTHANAP KETMA-KCTIMTHHH CaKIOBYH
rPHK, TPHK pa pPHK nan axparu$ omunanu. Onuaran uPHK wmonekynacu
omuro (dT) HykneoTHINapy OUNaH apanaITAPUING peaccolMUaldl KHIHMHATH.

bynna uPHK monexynacununr nomu (A) yunaa dA-dT k¥ saHxupiu
CerMeHT Xocun OYnmanu. Yiuby MKKM 3aHAKUpAH cerMeHTHMHT onuro (dT) yum
kAHK cuHTe3MHW amaiira OIIMPYBYH peBepTaza (GepMeHTH YUYH IpaiiMep
(xJHK cuntesununr OOLTaHUII HYKTacH) Basudacunn Yaiu.

Cunres kwmanrad xJIHK MomexkynmacH Kucka YWIH HKKH  3aHXHPIM
CcTpyKTypa Omwnad tyramnadaau. k/IHK cunresnga maTpuna BazudacHHu YTaras
uPHK wmonexkynacu NaOH Ownnan mnapuyanaHamn, HaTHXaZa KHCKa HKKH
zapxupiau  Ba TYIUK HPHK Monexynacura kxoMmiemeHTap OVinran Oup
samupnd kKJIHK Monekynacu xocun 6¥naau.

Xocun OynaraH KHCKa WKKH 3aHXKHpiIH cTpykKTypa K/JIHK HHHr HKKHHYH
3aH)KHPUHN CHUHTE3 KHIHILAa npaiimep Bazudacunad yraan. JHK-nomumepasa
I depmentn épmamuia xJJHK HUHr MKKdHYE 3aHKUPH CHHTE3 KWIHHAIH.
Xocun 6Ynran xJIHK wHuer Oup s3amxkupnu kucMH Sl-Hyxneasa ¢epMeHTH
épaaMuia napuyanaHany sa uxkky samkuapmu k/JHK momexynacn xocun 6ynanu.
[y #ycunma xocun O¥nran x/JIHK MonekynacHm BeKTop MoJeKylalapHra
yJIaHTaH X0Jia KIOHJIaHAIH.

N=

68

www.ziyouz.com kutubxonasi



Xap ukku ycyn Onmnad spaTWiTaH reHOM OHONHOTEKacHAAaH WHAMBHIYAN
reHnapHH axparh® OonHm Kyhujarnda aMaira OLIMPHNATW - peKOMOHHAHT
miasmuga AeHarypauus kammmamd (100°C xapoparza 5 mum., 0,2 H NaOH
sputMacuga 15 wmun.), Oup zamkupmu JHK wmonekymacu crabun
KysranMaliiuran XonartAa TYpHIIM YUYYH HHUTPOLEIUTION03a (QUIBTpHra
OupuKkTHpuUnagu. OnmHras QUIBTP [r*P] AT® Hykieotumu GuiaH
nHuironnanrad HPHK Monexynacu Ounad ruCpuausaumsa KAITHHAIH.

Monexynap rubpunuzaims kapaéanna GuiabTpra OUpUKKaH peKOMOHHAHT
JIHK momekynacura XOMIUIEMEHTapIHK KOHYHUSTH AcocHja HMINOHNAHIaH
uPHK monexynanapu Oupukaau.

Xocun 6ynran rtubpuma JHK Monekynacw zpeHaTypalls KHIHMHHO,
Humoraanran MPHK wMonexynack axpatH® onuHamuy (3momus €pramMuaa).
Onunran WPHK wMonexynacu xyxkalipacds OKCHNI CHHTE3 KWIHII TH3UMHAA
Texmupub kypunamu, Xocun OYnras OKCHNI MOJIEKYIaCHHU UASHTH(HKALUAL
KUIHIN Yy OuaH MHARBHAYAN FeHAapHU aXpaTHO OJIHIL aMalira OIIKpPUIaaN.

22 SALITEN j"azu'iw T TeALEATTAAC TETATAY

ACTGTT ATATTAL “C fm5 !Ta'i""ﬁu““““f"

—
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!
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.«I o et - KOHCIH N
? TPRHCKPUILHA 5¢maﬂnu{g KOgoH 'r}?xramn

MPHK _ ;;‘?,1 _ EIRRRIEN :\* ERSTE TR T 44

¢/ TPRHCHALKA - bl
' $ B % -

“{,}"3%,:‘“ ) 1' :‘ g‘;j-'. ,i"..'”f_q: .

OKCHT  AMHHOKHCIOTA

NONHNENTHY 3aHKHPH

10-yusma. [IpokaproTiapaa reH s3KcnpeccHsicH
P —nipomoTtopnap — PHK-monmrMepasanap Gornanysuu caifriap;

T- TpaHCKpUNUMAHN KyYaUTHPYBYH CailT;
R- puGocomManap GofnaHyBuH caliT.
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PECTPUKIHA . -
caliTH ~ L dparmenTs .
r ar
Amp Amp®
Kyxaitpara .
LAz MHJAH 1 B N T
KUPUTHII

TETPALHKIIHHIH AMITH I HITHHITA
O3YKA MyXHTH 03YKA MYXKUTH

11-uuima. Bekrop épaamuaa xnonnanysun JHK kuputunran
KOJIOHHAJIADHH AHHKIAI

- razaxTosHaasa

‘ 6pomimanuy
LT Met SYKApUOT ITOMAIENTTHAM

-:\"'"M"t "K‘H.‘k.
[I-rajakTo3niasa " BYKapUOT NOIHMITETITHRM

] _.' "-..,"'4 LN

12-gyu3Ma. IyKAPHOTHHHT NOJMNENTHIN B2 B-ranakro3uaa3ajgaH
TAKHJ TONraH XUMEPAH OKCHIAHH KOHCTPYKINS KHIHHTAH I'eH aX00poTH
ACOCHAA CHHTE3 KMIAHMHWINH

Xap ukkana nentua MeTuoHUH (Met) Ounan GornanraH. bpomuyanun
TABCHpHIA XHMep MOIEKYIIa METHOHUH TYpraH >KOHIaH napyaiaHanm.

HHTPOH ﬂ?moﬁ

s e

TpaHCKPYITLMS
(IOTHK ra borma 6fnran PHK -norsmvepasa)

1 "

R T S

2 APy P T R I L e il S, LT N LD T TR AL i B PHIC
1 TP OLIECCHHT
> e MPHE

TeCKapH TPAHCKPHIT AT

(PHKra Gormag 6fran JTHE -nommMepasa)

4 KHHE

13-uu3ma. MPHK ax6opotTu acocuaa reHHHHI' CHHTE3NAHUIIH
1-3yxapuor ren; 2-JIHK marpuiracura PHK Tpanckpunuusacu; 3-
TIPOLIECCHHT ~ OKUOaTHa HHTPORIap caktaMaiaurad, eruiarad MPHK xocun
oynamu; 4- MPHK marpuuacuaa k/IHK cuntesu.
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10.
11.
12.
13.
14.

15.
16.
17.

HA3OPAT CABOJJIAPH

. O3uk-0OBKaT MaxCyJoTIapH Car0aTH OHOTEXHOJIOTHACHAA I'eH MYXaHINCIAI'A

COXaCHMHH ¥pranviujaHd MaKcaj HuMa?

el MyXaHIHCHAHUIH YCY/UTAPHHUHT HMKOHHATIAPUEY afiTUO OepUHT.

[en Myxanaucnury Kanaail napaxanapjaa aManra OLIHpWIagu?

I'parcren — oprannsm HuMma?

JHK pennukanyscu Xakuja MabliyMoT OCpHHT.

TpaHcnanus, TpaHchopMauus Ba TPaHCKPUIMA >KapaéHNapd XakKuaa
MabIyMOT OepHHT.

['eHeTHK xOA HEAMA?

. ATaM&aTopJIap Beraiga HHMaHH TYH]HHaCPB?

Myrauus Huma?

Knor auma?

Kitonmanr xxapa&Hnra u3ox GepuHr.

TpaHcniozonnap HuMa?

[InasMupanapra Tabpu¢ OepuHr.

PecTpukTazanapra uzox GepUHr.

PexomburanT JHK onwm yeynanapusn aitud Gepuur?

BekTop Moekynanaps HUMa Ba yJIapHAHI TUIUIapUra H30X OepHHT.
JInraza ¢epMeHTHra H30X, OEpUAT.

AJTIABUETJIAP
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2. Hardy K.G., 1981. Bacterial Plasmids, Van Nostrand Reinhold, London.

3. Ambep Caccod buoTexHolorus: csepuieEus u Hagexasl 1987 M. «Mup»
26-115c.
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7. XY KAHPA BA TYKHMAJIAP BUOTEXHOJIOTUSICHA
! Y’CHMJ'II/IKQXHOCJIHK acocng_]_a[

7.1. XY KAUPA BUOTEXHOJIOTHUACU

Xy#kailipa 0HOTEeXHONOTMMICH — XyXalpa, TYKHMa Ba HpOTOIUIACTIIapHA
UNUIATHLITa  acocjaHagd. Xyxkalpagsapeu wMaHunyiasuus — (daonuarura
KaHAafiaup Y3rapuiiiap KAPATHIN) KWIAD YYYH, YIapHH YeuMIukaan axpatud
OJNHII, YCHMIIUK OpTaHW3MUIAH TAIIKapH/a AMIalK Ba KyTaldunu yayH MapouT
TYFAUpUO OepHill To3uM. AxpaTHO ONMUHTaH XyXkaHpa Ba TVKHMAIapHU CYHBHH
O3MKa MYXMTHZA, CTEpUN wapoutaa (in vitro) YcrupMil ycyam axparuirad
TYKHMaNap KyJbTypacH Je® HOM ONAH Ba YyHapHH OHOTEXHOJIOTHAZA
UIINATUIN MyYMKHHIMIH cababiu xaTTa axaMusAT Kach 3Tau.

buorexHonorus y3o0K - y30KIapIaH Mabiym O¥ncama, amoxuia aMaiui
¢$an cudatuza YTraH aCpHH MKKHHYM ApMHAAH Oomnald, HHCOHHSAT 3HT aBBaJIo
¥3u yuyH yTa 3apyp OVnran sbHU O3WK-OBKAT, SHEpreTHKa, 3axupa (pecypc),
atpod — MyxuT Myxodaszacu Ba X.K. MyaMMOJIapHH TyOIaH SHI'H acOCHa euHIlH
3apypIIMTHHA Ce3TaHUaH KeiluH MysKaccaMilana QoULTaH Iu.

buotexHonmoruk xapaéHnap CyHBHM O3MKa MYXHTHAaZ VYCTHpPHITaH
MHKPOOpranu3MiIap, YCHMIMK Ba XallBOH TYkuManapH, Xyxailpanapu Ba
opraHenyanapuiad ¢oiganaHunira acocnaHaad. XO3Wprd BaxkTAa AYHEHH
kymwiab MamiaxaTnapuaa OHOTEXHONOTHAHH  pPHBOXJIAHUILHIA — ATOXHIA
apTHOOp OepunmMokga. byHra acocuit cabab, OworexHonormsaum Ootuka
TeXHONOrusAnapra HucbaraH OMp Karop YCTYHNMKKa sraauruadp. Macanas,
OUOTEXHONOTUK JKapaéHNap KyJa KaM SHeprus Tauad Kunaguiap, Aedapiu
YUKHHOUCH3, OHKOJNOTMK To3a Ba XK. UlysuHr ©Owunan ©Oup Karopaa,
OWOTeXHOOTHS CTAHAAPT KUXO3NaplaH Ba mpenapatnapaad ¢ohnanasanyi Ba
HKAMM [MapoWTHra KapaMmacHaH XaMmJa KyI MaiIoH srajijlaMarad Xos1a
*kapaérapHy Hun OVitn YTkaznmra acocnaHagu. ARTHO YTHITaH YCTYHIIMKIAP,
YCHMIMKIApHH Ba XallBOHJIapHW XyXaiipanapu, TYKMMalapy Ba OpraHlapura
XaM TeTUULTUIHP.

AxpaTu® oONHHraH Xxyxalipamap Ba TYKUMajapH# OHOTEXHONOTHARATH
PONMHHU Y4 HYHAANIIAa KYPHLI MYMKHUH:

BUpHHYR HVHAHID - aocpamu® ORuUHzAH JCUMAUK XYHCAUPACUHU mudouém,
semepUHAPUL, KOCMEMUKA 84 DOWIKA COXANAP YUyH 3apyp OVA2aH UKKUTOMYY
MEMAbORUMAap : GIKOAOUOAGD, CMEPOUONAp, ZNIOKO3UIRAp, Z0PpMOHAAD,
apup Mmottapu ea 6BowKa OuoRO2UK  aon MOOdarap CuHmMes Kuauuwl
umxoruamMU bunan 6oznux. Mavaymxu, ukkulamyu mMemaborumiap Kammux
(acapnu) éxu CYIOK 03UKA MYyNUmuda YCmupuizan Kauiyc myKumMaiapoax
onuHaou. Xyxcaupa mMexHOAOZUACU acocuda OUOC2eHUH — OUOCKOpe
XYHCAupAcCUOan, QuMOAUN — WIOH payeorohu Xyocaupacudan; ymymut Ky
bepyeuu moodanap — diceHbuieH Xyxcaupacuoar adcpamub oauHaou 6a
mubbuém xamoa napgromepuioa wunamunaou. Ulynu yemubopza onuw
Kepaxxu, YCmupuaaouzar Xyscaupaiapru Xocunoopiauz, 6ymyn YCUMAUKHU
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xocurdopauzuoan avda barand. bBywdan ycyn bunan  uxxunamyu
Memabonumaap axcpamub onuuHu AHA OUp YCIMYHAUK MOMOHU UiYHOAKY,
MYQUSH  Wapoumoa VCUMAUKHU V3UHU YCMupuul uMroxuamu 6yamazan
wWapoumoa  (CosyK  EKu  UCCUK  UKTUMAU  MUHMaKarapoa),  yaapHu
XYoHCauparapunu OymyH Hua MabouuHu0a yemupumwi MyMKuH.

Uxxanad  WYHAMIW —  aocpamub  onuHzan  XyiuicaupailapHu, YCuMaukiap
CeNeKYUACUOA UMUAAMUWL 8Q LY OPKATYU ME3 PUBOIICIAHYEYU, Xap XUl MAKY
Myxum mavcupuza <uoaMmau  (UCCuxKKa, CO8YKKQ, WIVDAAHUMZA, O2Up
MEMAMNAPSA, KYPROKHUAUKKA, KACAMAUKKA 64 X.K.) YCUMAUKAGD APAMuul.
Hlynunz bunan Oupea 6y uyVHamu, adXdcpamuizay HNPOMONAACMAAPHIH
KVWURUIY OPRAAY AH2U VCUMAUKAAD Apamui Xamoa HONCUHCUN (coMomuk)
eubpuodnap  onuwinu  xam Yz usuea oxadu. Aocpamué  oaunzau
HpOMONRACMAGpPea 2eH MyXanouciuzy ycyamapu épdamuca 6ezona 2enaapHu
KUPpUMWIUWILY, KeUUHYATUK AH2U, Mepoc Koaaduzan xoccanapea s2a O6ynzaw
VCUMAUK Apamuiza xam onub xeradu. Axicpamub OTUHZAH YAHZOOH 64 YPVe
KYPMAKHU CYHDUU O3UKA MYXUMUOQ YCMUPUIWL, 2ANA0UOAAP OUUL UMKOHURY
bepca, MYpmMaKIapHu Yemupuid — YCaoaMatioueam (Indocnepmacu EMoH
PUBOIHCAAN2AH) VCUMAUKAAPOaH 2uOpUQ YPYEAap emuuimupuul UMKOHUHY
bepaou.

Yauauu HYHAMUI — adxcpamub oruHzan MyKuUMAIapHu KYRAUMupuul 6a 3K)6
Mamepuaniapur supycaap xamoa bowra namozeHAapoan
cognomMaQUIMUPUI MaKcaouda uuiamuwi. By veyn, ycumauxiapuu KioHau
MUKpOKYRQUmMUpUw Odeuunadu ea Oumma MepucmemMaoan uuauza 103
MUH2AA0 YCUMIUK OAUW UMROHUHU bepaou.

Xyxaiipa Ba TYKMUMajap KyJbTYpalapUHH HIUIATUIIAATH HAaTHXAmap
Oupurdd HasbaTaa xyxaifpanapHu OYIMHAMIIN, ynapHH TabakadaHWIOH Ba
ynapaad YcuUMIuK Yeud YMKMIIHHA OelTuioBYH, (U3UONOTHK KapaéHiapHU
ONMTUMHU3aUUICHTa OOFIMUK. JHr Mypakka®d TOMOH - Oy alloXuja XykailpajaH
YCUMIUK pereHepanua KUIum. bupuaun HaBOatna Oy O0IIOKIN YCHMIHKIApra
tervuwid. IIyHHAT YUYH XaM in vitro mWapouTiaa MopdoreHes, pereHepaius sa
yJapHA acOCHAA €TTaH Xapa€HMapHU MEeXaHH3MJIapWUHHU AHHKIAll 3HT MYyXHM
axaMHATTa 3raaup.

VCHMJIHKJIap,uaH aXpaTH® ONMHraH TYKUMAJapHH YCTHpHUITa Xapakar
aH4a y3oKIapiaH MabiyM. By yCymHHMHT pUBOXIAHUIN TapUXUHH OHp Heua
6ockuanapra Oynu0 YpraHuil MyMKHH:

»  Ibocxuu (1892-1902 tunnap) — Xabepranom, Dexmunz, Pexmuzep xabu
HEMUC ORUMAQPUHU HoMAapu Ouran bozrux. Yaap caxaposa spummacuda
Xap Xun YCUMAUKIGP MYKUMAIAPUHY YCMUpUmea ypunud Kypumzar, ammo
yoeumaukaapuu yeuwiu Kviamuwivmazax. Paxamzuna KOKU YMuHu 6a nmon
QapPaxmuHy ROANAPUHY CUZMEHMAAPY YHYH OUpIamMyu KAIAyC ORUHZAH 6d
KANAYCCOLEHE32A QUAAHUWIN MYMKUH OYIZAN CEZMEHNMHU IHS KUYUK YrHamu
aHUuKNaH2aH.  Oxcnepumenman  Mysagaxuamnapea  emaoamacoan Oy
ORUMAAp Kamop 205 6a 2unomeszanap apameavaap. By 201 ea zunomeszanap
anya Keupok vz macousunu moneau. Macanan, Xabeparanom xap xanoau
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MUPUK  VCUMIUK XYHCAUPACUHU MOMUNOMEHMAUZY SAbHU XYIICAUPANADHU
MAbIYM Wapoumoa Ycmupuncauoa Y3uHu PUGOINCTAHUUI NOMEHYUATUNI
HaMOEH Kunuwiu 6a OYymyH YJCuMauk xocun b6ymuwiuza bowmnawiu xaxuda
2UNOME3A IBIOH KUWI2aH 30U.

H-6ockuy (1902-1922 nunnap) — XQueoH MYKUMARAPUHU YCMUpuul y4yH
bupunyy ozuka myxumu apamuneauauey ousan nuwionnanaou. By osuxa
Myxumaapu mabuuit 6y1ub, mapxubuoa Ko naazMacu (KOHHU CYIOK KUCMU)
8a KypmaK CYIOKMUSU CaKnazan. Adcpamub onuHzan Yeumaux myKuManapuHy
VCUMAUK IKCMPAKMAAPYU CAKAA2AR CYHBUL O3UKG MyXUMUoa ycmupué Kypuu
MYBOPPaKUIMCU3 HUKKAH, YVHKU IKCHEPUMERMAAPOd IOKCAK YCUMAUKIADHU
Youw ¢haornueunu HaMoEH Kunuwiea myEpu KeamMatoucan Xyscaupa eq
MPKUMATRAPUOAH POTUDATAHUNSAH.

Hl-6ockuy (1922 — 1932 uunnap). By daspoa 6up-6upaapu 6unan 6oznux
byamazan xonoa Amepuxanux onum B.Pobunc ea nemuc onumu Komme
KaAmmuy, O3UKa MYXUmuoa noMuoop 6a MAKKANCYXOpU UROU3U YHUOau
MEPUCMEMAANAPHU YCMUPUIL MYMKUH SKOHAUSUHE HAMOUUW KUASAHAGD.
AMMO, MawayM 8aKm ymaau, VCUMIUK MYKUMANApU KYH2Up paueza Kupub,
Xanox 6yneaunap. YcumnuxnapHu myKUMAnNapuxu VCmupuui  VCYRUHUHE
pusodcnanuwiu — 1932 nunoan bownarzan.

W-bockuy (1932-1940 wunnap), ¢ppanyys onumu P.Tompe nomu 6Gunan
boznuk. ¥V, in vitro wapoumuda ycumiux myKuMQriapuHu 6axmu- 6aKmu
Ounan mosa 03uUKa MyXumuea Ky4upub mypuii opKanu y3oK 6axm yCmupu
MYMKUHAUZUHY HaMOUuuw Kurearn. By aweunux, myxumanap mexnorocuacunu
PUBONCAAHUMNZA  Kamma  XHcea Kywou 6a yomupuwiza Kyuuraoueaw
VCUMAUKNAD COHU HCYOQ XaM KYnatiou.

V-6ockuy (1940-1960 uunnap). 1955 uundoa sueu cungpea mancyb
PuUmMozOpMOH — YUMOKUHUHAAPHU UXMUPO KUTUHUWY, (XYCYCAH KUHEMUHHU)
XYocaiipanapru  GYTUHUWURY  KYHalmupuwl  UMKOHUNY  Apamou.  Ycuuinu
KyYQimupyeuu MoOO0anapHu MUKoopu ea YVadpHu Hucbamuea xapab,
IKCHAAHM XYHCAUPACUHUNZ DYAUHUUUHY KYYQUMUPUWL, KAATYC MYKUMATQAPHY
yeuwurn Myxogaza Kunvuit, Mopgho2eHesHU KyYQumupul MyMKUH IKAHAUSH
Hamotiuw smunou. Iy daepda kaxoc énzozuni, KAWMAH, MAKKANCYXOPU 8d
OowKa VCUMRUKAApP 3HOOCREPMANAPUHU XYHCQUPAHU Ycuw, mopgdozenes
Jeapaénnapyu (Kaarye MyKuMa 6a Xydlcaupa cycheHsuscuoa) ea udwobuit
MALCUP KPPCAMULU QHUKTAHZAH.

VI-bockuuy (1960 — 1975 diunnap). By Oaspnu 3H2 Myxum 80Keacu
Hommunzen yuusepcumemu npogeccopu I.K.Kokxunz momoHuoan
gepmenmamus W 6uIaH  NOMUOOPUMU  UNOU3U  6d  MEeBACUOGH
ApOMONAACMAQp ORUHHWN 6 YAAPHU HA30pam  KUAUHUO —mypuncad
wapoumoa ycmupunzarnueu 6ynean. Keitunpox wy nabopamopusnoa laysp
Y3uHu  wio2uporapu  ouran  NpOMONMAACMAGPHU  CYHBUN  KVWuruw
wapoumnapunu apamuwean. By sca, comomux zubpudnap apamuwioa anzu
W 6viu6 xusmam xunzan. Ywa Oaspda apamunean sHa 6up ycyn — 6y
YCUMAUKAAPHY In vitro wapoumuda mepucmema Kyrbmypaaap uwiamub
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Mukpo Kynaumupuwioup. [acmnab 6y ycyn @panyyz onumu K.Mopen
MOMOHUOAH OpXUOeil YCUMAUSUHYU COBIOM KPYQMUHYU ORUWL MAKcaouoa
APAMUTLGH.

»  Vil-6ocxuy — (1975 wundan xo3upzu eaxmzava). In vitro mexwuxacuru
HCAOGARUK — Ounan  pueoNCRanmwy,  YCmupunaouzar — manbanapuu
buonozusicunu ypzanum 0asom ammoxoa. Axcpamunzan npomonIacmaapH
IMEKMPO  KOBYWMUpWW  VCYANapu UMAAO HUKUAMOKOA, MYymazenes 6d
XYoHCaUpa cerexyuacu yeymdapu, 2aniouon YCUMAUKAAD Apamuut YCyanrapu,
Xyxcauparapuy  axcpamuneaw — npomonnacmaap  eéa  Agrobacterium
tumefaciens ea Agrobacterium rhizogenes acocuda maiiépranean Ti ea Ri
HAQIMUO  GEKMOPNAPHU — UWAAMUO — CYIOKIUKOAQ  YCmupuwl  YCyanapu
Myxammanaumupurmokoa. [en myxanoucauzu ycyaiapu époamuda uxku
NAARATU YCUMAUKIAPHI 2EHAQPUHI KYYUPUO YMKAZUWHI CamMapanu yCyaiapu
UULRQO YUKUNOU.,

Illyanaii KunmO®, oxupru Wumapga axpaTHO oOOMHTaH — YCHMIIMK
Xyxaifpanapu Ba TYKUManapd OWJiaH HIOUIAII TEXHUKACH TAKOMMWIAIITHPHIIN.
Ammo, Oy unrnapga acocuit Manba 6¥1mb, 6up nannanyd Ba UKKUA NATATH YTIHK
JCUMIUKIAp XHU3MaT KuhraH. Jlapaxnapau Ypraaum Oyiinda onud Gopumran
MILIAp YHYAIHK KYTI 5Mac.

7.2. AXXPATHB OJIMHI'AH XYKAHPA BA
TYKHUMAJIAPHH YCTHPUIL TEXHUKACHU

Axparn® onuHrad TYKUMajgap OWiaH WINIATHEH ACOCHH mapru —
CTEpUINMKra KAaTbuM puos Kumumamp. Tapkudu Ooit 6YnraH o3MKa MyXHUTH
MHKPOOpPTaHU3MJIApHH DPHBONUIAHUIIM YYyH XaM yJa saxm  cybcTpar
xcobnananu, YeHMIMKapiad axpatu®d onuHran ¢parMeHTnap (3KCIiaHTIap)
O3MKa MYXHTH OWJaH apajJaliTUpHATaHAa MHKPOOPTAHU3MIIAp TabCHpPHTra Te3
vogpaiiapnap. IlyHMHr y4yH XaM DKCIUIAHTHH XaM, O3HKa MYXHTHHH XaMm
CTEPUITU3ALUS KHIMII Kepak.

AsxkpaTunraH Xyxailipanap Ba TYKuMmanap Ounan KMInHaaurad Gapaa HO3UK
HILTap  (MaHUMYJAAIMA) — aceliTHK  [mapoutAa  (laMuHap-Gokcnapja)
CTepUIUIaHraH ycKyHajlap €paamuaa Oaxkapunaiu. AXpaTWiraH TYKUMalapHH
VCTHpHII OaBpHJa XaM CTEPWIUIMKHH cakjalll Kepax, aidHHKCa Xapopar Ba
AAVCTHK Y3rapraHga, YyHKH mnpoOupkanapHu naxTa-OMHTHaH Tal&pnarras
THKHHYaTapd HaMTaHaJiM Ba YHIAH MUKPOOpPTraHH3MIIap OCOH YTHILA M.

DKCITAHTEU CTEPUIM3aUUiCH, [IYHUHTASK, ypyriaap xaMm S5-20 MHHyT
3ABOMHJIa CTEPMIIN3ALMS KWTYBYH 3pUTMana ynulal Typuill, KEHHH 3ca CTepul
ove Ounax 10BAO Tamnam opKaiH aMajra ommpunazy. CTepHUIN3alug TaBpH
IKCILIAHTHHU XapaKTEepUra XaMmaa 3pRTMaHH CTEPHIM3ALMA KHIHMII XYCYyCHATHIA
oMK, Oparaa ypyr 10-20 MuH, Bereratus Kucmiap 3ca 5-10 MuH. naBomuaa
STepuAu3almd KHiMHagy. CTepuiuzaluns KHWIyBUM 3pUTMalnapra Muconiap 16-
ZFAIBANNIA KYpCaTHITaH.
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19-xanBai.
Jacraadkn YCHMITHK MATEPRANTAPHHH CTEPUIM3ALKA KuiHil
(P.I' ByTenka, 1990 iimn)

Manba CrepRiaH3auHA BAKTH, MAH
0,1% nu | 0,1% o8 Kymym 5-9% mu 10-12% nu
muamug | xmopua (AgCly) THIIOXJIOPHTIAD BOJIOPOA
(Na, Ca) nepokcuan (H,0,)
Ypyraa
KYPYK 15-2 10-15 15-20 12-15
HaMJIaHTaH 6-10 6-8 10-15 6-8
TVxkrmanap
cymm M3, | 20-3 15-25 15-20 -
WIAM3MEBa
JapaxTJaHTaH 20-4 20-25 20-25 -
oS
6apriap i-3 1-3 3-6 3-5
anexcap 1-10 1-7 3-15 2-7

DKCIUIAHT ONAHMOKYH OVnrad YCHMIHK OpraHi, lactiad COBYHIH CYRB
OunaH merkanap €pgaMpia sXmMia® OBHIaZM Ba AWCTWINAHTaH CyB OuiaH
yaitn6 Tamnanamu, xeitnH 3ca Oup Hewa ceKyHi masommaa 70 % nu 3TaHONTA
botupud onuHanu. Ypyrnap cnuprza 1-2 muax, ymmad rypuraga. TYKuManapra
CIIEPT OWNaH HIUoB OepHill, YHI CTEpUIIH3ANUA KUIAII XOccacHIal TalllKapH,
acocHii cTepuiiu3anys KIWIYBYKM SPUTMAaHU TAbCUPHHU KydaATHpUIuM OMIan XaM
oornmuk., CTepunusaiugagad KeHHH VCHUMIHK o0OBEeKTNapum CrepliaHTaH CyB
Oounan To3anab OBMO TaNUIAHWINH Kepak. CHPTKH CTEPHIH3AIMA SKCIITAHTHH
hakaT TAKd WHPEKIUAAAH 030/ KWIAMH. Arap 3KCIUIAHT TYKUMANAapH WIKH
uHQpeKHATa sra Oyncanap, ynapra aHTHOHOTHKTap OWaH WIINOB OepHiira
TYFpH Kenamu. AMHHKCa, WYKH UHOEKIMsAra WHPUK TOMHpPAH TPOMHMK Ba
cyOtponuk Ycumnuknap OGoit Oymumanu. Kynerypanapam zamOypyrnap &xu
GaxTepusnap OugaH UQIOCHAHHLIM SKWiraHdaH 1-14 kyr yrranpma kysra
TallNlaHag¥. EpyFIMK XOHACHAArH XABOHH HQIIOCNAHMINAAH cakiaml yuyH
UpIocnanTaH KynbTypaHHd QapXoll HYKOTHII Kepak.

Ozsuka MyxuTiapusu asroknasxa 120°C na 0.75 — 1,0 atM. Gocamaa 20
MHHYT JaBOMHOA CTEPHIM3ALMA KWIHHAAU. Arap O3MKa MYXWUTH TapkuOura
JOKOPH XapopaTia mapuyaiaHaauraH Mojyianap KHpca, YJIapHH aloXHAa COBYK
CTEpHIH3ALMA KWIHHAK., YapHH Teummknap auramerpn 0,22-0,45 MM 6¥iraH
Oakrepuan QuIBTpRAapiaH VTKasWiIagd Ba aBTOKJIABJAH YHKKaH O3MKa
myxutiai 40°C rasa coByTu6, KkelinH yiapHH apamamTupuiazd. OTIHEIAH
domprara (aIsIOMIHE KOF03) EKH YpalIuraH Koros3ra ypairad HIHILTApHH KypyK
uccuk OmaH  Kyputrnd mxadiapuia 160°C nma wukxm coaT maBoMuza
cTepHIu3annd KHJIHHATY.

7.2.1. O3nKa MyXuTH

Axpatu® oONMHraH XyXaipanap Ba TYKUMalapHH YCTHPMII YUyH
MYJDKaNIIaHTaH O3MKAa MYXUTIApH, YCHMIHKIApHH AXIOU YCHLIIM YYYH Kepak
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Oynran Gapua MakpoaneMeHTIap (asor, docdop, kanmh, kanbImi, MarHu,
ONTHHIYTYPT Ba OOLIKaliap) Ba MHKpo3jeMeHTiap (6op, MapraHell, pyx, MHC,
monuOieH Ba GolIKanap) XaMmia BATaMUHIIAp, YITIeBOAIap, (GUTOrOpMOHIAp EKM
ylapHH CHHTETHK aHaNOIIapMHM CakilamM Kepak. bab3u o3uKa MyxXuTiapH
aMHHOKHUCIIOTaNap, KaseHMH ruaponusatd, DATA (3THReHIHAMHHTETpacHpKa
KHCIOTa) €KM YHH HaTpuiimm Ty3u (Oy Ty3 TeMHpHH XyxXaiipara KUpHINATa
épnaM Hepanu) Ba Oolika Kepaxiii Moaaanap cakiakan.

Kamnmyc TykuMa onuMm ydyH, aloxXmia Xolapla 03MKa MYXHTHT2 KaKocC
EHFOFHHN (Kakoc CyTH), KallTaH JAapaxTHHY 3HAocmepMacH Kymuitaau. Kapbor
CYBJIap O3HKa y4YH PHT Kepakid KOMIOHEHT/Iap XucoOnanamu. byrra caGa0,
Ky xomnapaa axpaTu® oOnMHraH XyXaiipa Ba TYKHManapHud aBTOTPO(
o3uKNIaHUITa KypOnapu erMaiimn. Kapbon cys cudarupa xympok 2-3 % au
caxaposa €KM IJroK03a 3puTMacuiaH $oiiaananunagy.

duroropmonnap xyxarpaiapHu Tabakacu3naHRIIKR(Ieq(PepeHIPORKa)
Ba Xykafipa OYIUHMILNHW KydafTupuml (MHAYKUUA) yayH kepak. Ly cababmu
XaM KaJUTyClId TYKMMAJIAp OJMHI YMYH MYIKa/UTaHTaH O3UKa MyXUTH TapKuOnIa
anbaTra aykcuHiaap (Xykaiipa OYMUHHIIMHN Ky4alTHpyBuH) OYnuIn wmapr.
[Tos MopdoreHe3uHM WHAYKLIMS KWITaHOa MYXMT TapkuOuJaru aykchHIap
MHUKIOPUHU KaMaUTHPUII EKM OyTyHIalt onub Talnain MyMKHUH.

I'opMoOH caknaMaliIraH 03MKAa MYXWTUA IIHIL Ba «Yprasrasny TyxuManap
ycamu, Xap UKKH IypyX FOPMOHJIApHTa KU yapAaH OBpopTacura aBTOHOMITHK,
Oy XykalipanapHH ¥3napyHHU FrOPMOH CUHTE3 KHIMIL XyCYCUATH OUnaH GOFNUK.

AyxcuH ManOau cudatnaa o3pKa Myxutura 2,4-nuxiop@eHoKcd cHpKa
kucnora (2,4-1), uanonun—3—cupxa kucnota (MYK), L-madgrun cupka xucnora
(HYK) xyummagu, Sxmu YcyBud Kajiayc oyl y4yH Kynpok 2,4-J1 nan
dolpanagnnamn, uyaku UYK, 2,4-]1 ra aucbaran 30 Mapotrada Kyucusamp.

CyHBMii 03UKa MyXMTHIa KYUldil Y4yH, UMTOKHHMH MaHOau cudartHia,
KHHETHH, 6-Gensunamubonypun (6-BAIT) Ba 3eatun uwnatunaau. 6-BAIl Ba
3eaTHH aXKpaTWIraH TYKEMalapHK YCHINUra OpraHOTeHE3HW HHIYKIMACHTa
KHHETHHra HucOaTaH $aonpok Tabcup Kypcaraau. babsu 6up 03uKa MyxuTiap
TapkUOHra aZleHKH XaM KYIIuiIaaM.

Xo3upry naitiaa xyna K¥O COHNMM 03HKa MyXWTJIGpHHHI TapkKuOW aHUK
Oyncana, axpaTu® oNmHTaH YCHMIIMK TYKUMallapMHH in vifre mmapouTHaa
Verupuir yayH T.Mypacura Ba ®@.Cxyra Myxutaapu vmnatunaad. by mMyxutan
Tapkubn OupuHUM Maporaba 1962 #iunga 5bplOB KUIHMHIAH Ba y Kylda SXIIH
OanaHcIaHraH O3WKa MOAZANApH TapKHOWra sra Ba OGommkanapiaH aMMOHHIHIH
Ba HUTPATIIH a30THH HUCOATH OunaH ¢apk Kunamu (17-xansain).

KaTTuK 03MKa MyXHT Taliépaalil y4yH arap—arpap uiunatiuiaaiy. Arap—arap
IOeHIHW3 CyB YTHapHAaH OJIHHAAMIaH monucaxapusnup. BaxkTtoad yHymom
dolimanaHAIm Makcaiuga, Makpo- Ba MHKPOIEMEHTIAp 3pUTMAllapH XaMiaa
BUTAMUHJIAp Ba (UTOTOPMOHNAp KYIOKpOK KHINO Tali€pnaHaay Ba COBYK
MIapoMTHAa CaKJIaHaAgM XaM/a Kepak Oyiranna cylodTHPUING HOLIaTHIau.
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20-xaaBail.

Venmmnknapan axpaThé oaMHraH TYKHMAJIAPHHE YCTHPHIN YIYH

HILAATHAATHIaH O3HKA MYXHETJIAPDHHH 'raplcuﬁn

Osuka MHKJIOPM, MI/TT
MYXHTH Mypacura- amGopr [lenx- I'peccxodpd-Jloy
KOMIIOHEHTIIapU Cxyra XHIpAeOpaHAT
NH4NO; 1650 2500 2500 -
NH4H-PO, - - 300 -
KNO; 1900 - - 100G
CaClLx2H,0 440 150 200 150
’Mg $04<7H,0 370 250 400 250
{NH4)2S0, - 130 - -
KH;PO4 170 - - -
Na,DJATA 37,3 37,3 20,0 37,3
FeSOyx7H,O 27,95 27,85 15.0 27.8
N8H2P04XH20 - 150 - 90,0
H3;BO; 6,2 3,0 5.0 3,0
MnSOsx4H,0 223 10,0 10,0 10,0
ZnSO0yxTH,O 8,6 2,0 1,0 3.0
Kl 0,83 0,75 1,0 0,75
Na;MoQOyx2H,0 0,25 0,25 0,1 0,25
CuS0x5H,0 0,025 0,025 0,2 0,25
00010 2,0 - - 2,0
Me3ouHo3MuT 100 100 1000 10
HukoTHH KUCTIOTACH 0,5 1,0 5,0 1,0
[Mupuaokcuu-HCI 0.5 1,0 G5 0,1
Tuamus HCI 1,0 10,0 5,0 -
2, 4-mxnopdeHOK-CHpKal - 0,1-1,0 - -
kacnoracH {(2,4-11)
KneeTHH - 0,1 0,1 -
nyTamMiu - - - 2,0
Caxaposa 30000 30000 30000 20000

7.2.2. Verupum mapoutu

Veumnmuxnapaan axparn6 ofpHETaH XyXafipalap Ba TYKEMANAPHM SXIIH
VCTHUpHII YYYH YCTHPHIIHHHT MAasbliyM WapTiapura pHOS KUIHLI Kepak.
Kynuumuk xauryc TYKUMalapd EpyriMKKa 9SXTHEXKH HYK, YYHKH YIapHH
XJopottactiapu GyiMacnan, rerepotpod osuknasagunap. bav3u — Oup smmn
pa"rjgard kamwryc TykuManap SyHaaH MyctacHo. bab3u 6up Xonarinapaa Kautyc
TYKHManap aBToTpod O3HKIAHWINHUTa KoOWNUATIH 3Mac, OynapHH ROMMMMA
EpyFnuK wapouTuaa yerupunagy, Oy 3ca MyBaddakusaTiy MopporeHes ydyH
MaxOypuil apoUTARP KYIPOK KAUTYyC TYKHMAIAp KOPOHFUIAKIA CakIaHaaH.

MopdoreHesra aHuKIaHraH TYKUMagap Epyraukra YTkaswiub, KeHun
1000-4000 nx &pyrnukaa ycTupwiagu. AKparu® ONMHTaH MepHCTeManap Ba
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YIapHH MHKPOKYTIAHTHpHIN XaM &pyFmuKAa Vramu. Epyr yidamm &pyrmuru
100010000 nx OYnMINA xepak Ba EPYFMHKHH Ky4H YCHMIUKHU
XYCYCHATNAPHra GOFNMK. YCTHpWNAguraH oOBeKTHM GOTO IaBPHHH XaM
XxucoOra oM Kepak.

Yerupunanmran xoHana HaMimHk 60-70% 6¥nEmu Kepak. YHIaH KypyKpoK
XaBO O3MKAa MYXHTHMHH KypHTHO 1o0opanu, arap npoOHpka NaxTany THKHH
Owran Oepkutunran 6yiica, O3WMKa MOAJANApUHH KOHUEHTpauusacu Yirapub,
YeTUpHnT BIapouTH Oy3unam.

K¥ymunmuk TVKuManapHi YCTHpHII YUyH MYBTaZui Xapopar 25-26°C.
Arap TpONHK VCHMIMKIApHH TYKumaiapu 6ynca 29-30°C na yermpunamm.
Mopdorenes HHAYKIMS KUMRHragma xapopat 18-20°C raua TYLIHPANAAN.
Onatna UKITMM KaMepanapujias o aalaannanm.

7.3. KAJUIYC TYKUMAIJIAP KVJIbTYPACHU
7.3.1. YMymnii Xonatu

AXpaTHIIraH TYKAMalap KyJIbTYpacH OlaTAa KaJUIyclH €KH mum (KyIa
KaM Xonaria) Tykuma Oynmmm MyMmkuH. Kamrycnn xyasTypa TabakanamimMaral
(zenuddepeHpoBanHblil)  XyXkafipalapiaH TalIKWI TONTaH, TapTHOCH3
TYKuManapaup. KeMMHpoK yjiap Kajulyciura HXTHCOCHAmaay, SbHU Y3ura xoc
pasuiuga Tabakanawanu. Kaanye - geranu xagox (koTm® KonraH) jAeraH
MAabLHOHH aHMIaTHd, in vitro OIApoWTHAA ATOXHOA ONHHIaH TYKAMaapHd
(3kcninantnap) Oup kucMuaa Ba  OyTyH YouMnaBkHM  OuMp  KHCMEZA
(IMKaCTIaHTaHaa) nauao OYmmumm MyMKHH.

in vifro 1apONTHAA KAJNNyC TYKMMAa, acocaH OK €KHM CapHKpOK, XKyda XaM
KaM XoJartnapiaa o4-atuia panraa 6ynaau. Kamutye Xyxaiipaltap Kapyurasaa, TYK
KYHFUp paHrra Kupajguinap, OyHra cabab ynapma ¢eHon OupukManapuHd
TVIUTaHHIDH Omnan Gornmuk. Bakt VYTumwm 6unaH ¢eHomMap OKCHANAHHO,
JMHOHTra ainaHaguinap. YnapldaH KyTyJdHID Makcaauja O3MKa MyXHTHIa
AHTHOKCHAAHTNAp KYIIUNaIU.

Kamtyc tyxumanap amopd 6ynu6, MabayM OHp aHaTOMMK TY3HJIHLIra 3Ta
Ivaciaap, aMMO Kelnd — YMKMINN Ba YCTHPHIN IIApOHTHIra Kapab Xap Xui
KOHCHCTEHIHAra (CYIOK - KYIOK Ba X.K) 3ra Oynaaunap:

»  Bupunuu — ysananud xemaouzan, NyK Xoaamoa KU4uk azpezamnapza
eH2UN Matdananub xemaouzan, Kyuau CYean2an Xyxcaupanap;

7 Hrrxuwuu — ypma 3udiu axuiu HAMOEH 6Yaud mypaou2ar mepucmemaii
yuoxnap;

»  Yuunuu — 3uu xonamoa, ynoa xkamOuti (ycumaux nycmiozu mazudazu
OyauHyeuan  Xyxcaipanap) SReMeNmAapu  8a  YMKa3VeHu - Musum
mabaxanawzan (Ougpepenyuayus) xonamoa y4pauou.

Veumnuk xyxadfipacHau tabakacu3aHHIIN Ba YHM KaTycra adnaHWHINM
yayH ImaprT Oynran mapout-0y 03MKAa MyXHTH TapkuOuja  HKKH
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(GUTOrOpMOHNAPHA SABPHU ayKCHHIAP Ba IMTOKMHUHIApHE OynmummmAp.
Ayxcunnap xyxaitpanapeu TabakacusmaHMIIMEM  (deauddepenumaniis)
gakupu®, yrmapHH Oynuuunira Taiépnaiigd, UMTOKMHHHNAP TabaKacH3IaHTaH
Xyxaipanapan GVmunuuura (tponucopiusn) omud kenagu. Arap TapkuOuia
TOPMOH cakjlaMaraH O3WKa MYXHTUTa mmod, Oapr &Km WIAW3HH OMp KHUCMHHM
TUKUO KyHnnca, XykalfipanapHu OYTHHAINN aMaira olIMaliii Ba Karyc TYKUMa
Xocun Oynmaiigu. by TtaGakanamrad XyxapanapHu O¥nuHa onMacinury OwiaH
Sormarkanp (14-uisma).

Oxupru 60CKHYHT XapaKTepiId TOMOHH-XyXalpaHH UKKWIaMYH KOOHFUHHU
KATHHIAIIYBY Ba XyxXaifpann OynmaHumra 6ynran KoOHIIMATHHEN AYKOTHIIUAND.
Huddepenumaninara yuparan Xyxafipanap dHa kKalitagan  OynuHmEuI
KoOWIHATHTa 3ra OynumM ydyH, ynapad aemiddepernuanus 6ynumu maprt,
ABbHA XyXaiipa XyJOH MEpHUCTEMa XoJaTHra KaWTHH kepak. TabaxanaHran
xyxatipanapuu kymaditupuin TaptuOCH3, aHapxHa maxmmaa VYoumra oaub
Kemagu Ba okubatna kamwryc TYKMMa xXocun Oymamd, lllynmaii kunud,
HUXTHCOCNANITAaH XyXalpanapHu xammyc TYKAManapra aimaHminy Xykatipa
OYnunumuHY KyvyalitHpuiu Owiad Oofnuk OYnud, tabakanam xapagHuza,
Xyxaiipa OYTuHAM KOOHTHATHHA HYKOTaId.

Xap 6up XykaHpaHHHT YCUIDH Y9 O0CKHYIA YTamu:

> OvnuHuu;
> yyzunuu;
» mabakananuwu (Oupgepenyuposxa).

14-9n3ma. Typan xua
IKCIITAHTIAPAAH KaNTyC
TYKAMACH KyAbLTYpaiapHuH
ORI

[-Tyn6apr;

2-Bapr;

3-MOAHWHT OHP KHCMMU;

4-rym uaHrH,

S-HWIAM3,

O3rKa MyXHTH TapkuOWZa IUTOKUEHHIApHA OYIMacliuTH TaMaku
VCHMJIUMTHHY ¥3aK KaTjaMK flapeHxXxuMacuaa xyxalipa xankacund tycub xyaau.
HIyHuHT yuyH XaM arap O3MKa MyxXurd tapkubupa daxaTruHa aykcuH 6yica,
XyKakpa 6¥muAaMaiiad Ba TYPT KYHIHK JaBplaH kelMH 1i3uand, yeumra yraxy.

Aykcunnapceus, $akaT UHTOKHHUHJIAPHH Y3JIapy XaM I'OPMOH cakiaMaras
03dKa Myxutura Yyxmal, VCHMJIHMKHM XapHIuMra o0 kemaaw. Tamaku
YCHMIUTH MMCONMAA KEITUPWITaH Aainwiulap OMpTa TOPMOH caKjaral o3uxa
MYXHTHNAa KAUTYCNA TYKUMa Xocun OYymumuHu OapuacHHH TYHIYHTHpa
OJIMaNH,
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byura 3ux Oynran mucomnap XaM Oop. Macanan, OyFIOWHH eTHIMaraH
KYpTaKsiapuaa OUTOKHHUHCH3 2,4-J1 cakaaraH o3MKaza KaJuTyc XOCHN OVIHIIH
éxu kyHraboKapHM ypyF MaJUlachjia IIMTOKUHMH CaKjiaraH, ayKCHH caK/iaMaraH
o3MKajga Kauayc xocun Oynunm Ba X.K. KyzaTunagwran HaTHxanap KyOpox
3HAOTEH TOPMOHMNAapra, aHUKpPOFR Yy &ku Oy 9IKCHNaHTHH XyxXalipacuna
caKJIaHaJUraH TOPMOHIap OHUNaH ABHU XyxkalipaHu ropMOHall cTaTycH OMaH
OOFJTUK PKAHJIUTH HCOOTIaHIaH.

baw3u Onp omamnapHu QUKprapuda, Xyxalpaan OVIIHHUIIMAN ayKCHH €KH
LIUTOKWHUH 3Mac, Oalky moaucaxapuggap Ba 0olnka Kapaadaup HHIYKTOpAap
YaKHPUILIU Ba KaJUTYC XOCH OYnuIMra oaud KeauIIH MyMKHH.

ATIeKCHH acocuil KACMHJa Kaliychw Ycuimra YTHIN Xapaéew Xyxaiipa
OVimHUIIMHN TYXTamu Ounadn Gommanamu. Jlar — ¢asa 24-28 coar npaBoM
sraji. by maBp molalinuma xXykalipa karranamub, TVKuManap wmumanu. Jlar
aza TyraraHaaH Keiiuu xyxaipa Te3 6¥nunub, KaUTyc TYKMMa XOCHN KUJtaiu.
LyHpait kunub, arap uxXTHCOCNAIUraH XysKaiipanapHu Aenudeperiuauusc,
GUTOTOPMOHJIAD TabcWpHAa OYNMHHIIANM KydadumH (UHAYKIuAcH) Ouial
OOFNHK Oynca, Oynunaguras MepHCTEMalH XyXKalipanapHu
JemuddepeHIHalAACH OYMAHUIIH TYXTald b6unan XyaKakpaHu
HXTUCOCIAHUILM Ba (akaTruHa YHAAH KeHWHH KalTyc Xocwn Oyimimura ommd
KeTyBud OYIUHUIIHY Kyyaliuiuy Ousad OOFJINK,.

Bup GHTOTOpMOHHHHF TabCHP caMapacH, HUIIOH TYKHMAHH (U3MOJNOIHK
TaBcudira Kapad xap xun 6YIMIIM MyMKHH.

Xyxaiipanu in vitro mapouTdia IUQdepeHIHANNLIAHTAH XO0JaTaaH
JuneddepeRIUalIanrad xoaarra Ba XykalipaHd ¢aon OynuHumura yTumm,
reinapii  ¢aowuruH¥  Y3rapumu  OunaH  OomaHaad  (STMUTEHOMITH
y3rapyBYaBiuK). bUp reHHWHT ¢aosuTalllyBH Ba HKKHHYHUCHHHHT perpeccuira
vypaluH XyxKa#pagard okcuil TapKuOHHU Y3rapumura onub xenanu. Kamwiycnu
XyxXaiipanapfa ¥sura xoc Oyirad oxkculiap naiizo 6ynaau Ba Oup BaKTHUHT
¥3una OaprauHr (QOTOCHHTE3 KWIYBYH XyXaHpalapuaa OKCHINap MHKIOPH
nacadgy. UKky nawiang ycuMnukinapiaa AaaeddepeHnnanalirag rewlapHiED
penpeccus Ba ieNpeccus *Kapa€Hnapi HAcOaTaH OCOH yTalH.

Henuddepennnaiamrad  XyxadpaJapHd KaulyCc TYKUMaaap XOCHI
Oynmumura onud KenyBud TapTHOCH3 Kynaliumra yTumy OHNIaH OHOKUMEBHI Ba
LUMTOJIOTHK Y3rapuiutap coaup Oynmaau. 3axupanarn MoaJanapHy UILIATHIIHULIH
Ba UXTHCOCNANIraH XyXkalipa opraHeaiapuHd HapyamdaHumu  OunaH
aembdepenunannanum Oourmanamd. JemmbdepeHIManusHy HETYKIUACHAAH
6-12 coaT YTIraHAaH KelnH XyxKalipa KOOWFH FOBAKIAIMO IDIHINAAN, MyCTaKHI
pubocoManap coHH kymainG, [onexu anmapaTH >I€MEHTAapd COHH XaM
owanu. by y3rapramsap 0¥1MHMIIAH OJIZHH OOLLIAHANH,

Vermpummma  KyMunizan  ofAWH,  SKCIUIAHTAAP  XyXalpacHHHHT
MeTabomi3Muaa Y3rapuuuiap conup GYIMINMHY, Y 3ca AeAupdepeHIanusa €Ka
TPaBMATHK CHHTe3 Gumad GOFIHK GYmummHu xucobra omub kyiiumn sapyp.
ByRpmail >KapaéHMapHA aXpaTHIl MakcagHfa IKCONaHTIapHH TOpMOHIIAp
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caKiiaMaiimurad MyXutria 3-6 cyTka HaBOMHIa TPeHHKyOAains KWIULI TaBCHSA
3TWIaAHN.

Kannycnu xXyxaiipa ¥3HHE pUBOXTaHHUI XaJIKacHTa 3ra 0Yiub, Xxap Kavaai
XyXalipaHu  pUBOXKNaHUIIMHM  KaWTapagu: OVAMHHIL, 9Y3WIHID  Ba
mddepeHnyanys Ba YHEAH KeHHH Xapumu Ba XyXadipaHH VYIum JXaBpH.
Kamnyenmn mudbepeHnyalusan UKKuIaMyd ae6 artaca O¥maau, aMMO YHH
MopdoreHes acocuia €TyBUM XyXalpanapHu HUKKUIaMuH AuddepeHUMALHAACH
6unan apanamTupud 0OOPMACITUK KepakK.

Kamryc Xxyxa#panapu HoOyn OYmud KoIMacmurd yayH YIapHUHT
OYynuaMnIra OVirad KOOMNMUATIAPKHH HYKOTMACIHKIapH YIyH, SKCIUIAHTapaa
na¥igo 6Ynran OupiaMyu Kauryc, 4-6 XadrazaH KelHH AHIH TauépnaHrad 03MKa
MYXHATHIa YTKa3H6 Typuiagd. By oflepauMsHH — maccHpiaam ge6 atatami. V3
BaKTHOa Oy XapaéH VTKasub Typmiaca, Kaulyc Xyxalipamapu VH Humnab 3
OYMUHUDI XyCYCHATHEHN HYKOTMACIMIHA MyMKWH.

Kannyc xyxaiipanapay Youm yusuru 15-umsmapan kypuHuO typubamku,
S- cumon maknra ara, eumm Gem daznan ubopar:

I-namenm éxu nas-paza - daspuoa xyxcaiupa coHu éxu 0ZUPAUSH Y32apMAtion.
Xyoicatipanap 6y oaspoa byrunumiea mauépeapaux Kypaounap.

2- nozapugmux éxu IKCNOHERYUR youut hasdacu- 12 Kyn Mumomux gaornux
bunan ea KAWIYC KYAbMYPAHU MACCACUHU OUliMY Yamoa mes3nux 6unav
Veuud Ky3samunuuiy 6ulaH Xapakxmepranaou.

3- myapu uuzuKIU PAza - GYHOQA XYHCAUPARAPHU YCUIE MEIAULY DOUMUUOUD.

4-ycumnu cexunnawiys Qazacu bownanaou - 6y bockuuoa xyscaupanu

Mumomux haoanuzy KeCKur nacasou.

5- yeuw wusueu cmayuonap pazada bup mexuc xoramea xeaadu. by daspoa
XYoCaupanap napyaianacu, amMMo napuanaHuil, Xyrcaupa COHURY Ot
buran  Gapobaprawadu; ymymaum orzanda 6y Gocxuuda, xyorcaipa
MACCacuru Kymaputumy Honea menz oynaou. Cmayuonap gazadan xetiun
Xyocauparapru - oezpadayusicu  bounanadu  ea 6y 0aspda  mMupux
XVHCAUPARApHU COHU 6a Maccacy mobopa xamaiiub 6opasepadu.

51-ymsma.  Kaaaye TyKumanapuamu
Aaspuit ycrnpranpa Yo
GOCKWIMHKHT T PH YH3IHFH.

Venm Goekuunapn:

I-matenT; 2-norapudMuk; 3-uusmxnd; 4-
CEKMHJIIALIMII, S-CTAHOHAD

Xyzaipany coHR

BOLT
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7.3.2. Kannycan xyxkadipalapHu ¥3Ura XocaIurd

in vitro mapoMTUAA KaUIYCIH XyXaHpajiap YCHMIMKIAD Opranu3Muaru
oaauit XyxadHpanapra xoc Oymaran, xym1ad ¢QusHonorrk Ba OHKUMEBMIA
XYCYCHATIApHH cakaad Konaad. Ynap, WKKUIaMMH MeTaboNuTiap CcuHTe3
KW  KoOumuATUHM HykoTmalimrap. CoByKKa YHIAMIWIHK XYCYCHATH
KaUIyCllH ~ XyXKalipanapga, VCHUMIHKIapAaruaeKk Kadrapunagu. byspait
XyCYCHsIT, TpONUK &KH CYOTponHK YCUMIMKIApAaH OIMHTaH KauIyc
TYKuManapaa 6ynMaiiau. Kamnycom tVkamanapra GoTOAaBpHHIMK peakIHACH
XaM xoc, 0y ¢puToxpoH daosUTHIHHU caxiad KOMUHIaHIMrd OMnaH GoFNuKaup.

VeuMmumknapEE HOpMan Ba KalLTyCH TYKHMaJIapi YIyH YMyMHMANHK SHA
KaTop Oearmnapfia HaMoéH O¥mamu, XyCycaH, XOKOPH Xapoparra YHIaMITHIIHK,
ocMaTiK (aon Moajanapra, yplaHUINra YHAaAMINIAK Ba X.K. Hlynuur Gunan
bupra, KaUTyciad TYKHManapHUd HOpMaJ TYKUManapaaH (hapKii TOMORIapH XaM
bop. Ynapaa cieunduk okcwinap naiigo Oynagu Ba yMyMuit OKCHII MHKIODH,
XycycaH Dapraa OTOCHHTE3 XapaéHiAa KaTHAIIAMATAH OKCUIIap KaMadad ¢Ku
6yTyunai Hyxonamu. Kaunycau Xyxkalpanap yAKaH MeHETHK FeTepOreHIIurH Ba
bHU3UONOTHK CHHXPOHIINKHY Oy3UNraHIHTH Ounan dapk KAIaIu.

Opratu3M HazopaTH[aH YHKKAHMUTH cababid, Kalmycnu XyxkadpanapHu
yeumu TapTHOCH3, CUHXPOHCH3 paBHillAa YTald Ba yerapanaHMaiiiu. Bynaad
65 ¥un apean P.I'oTpe ToMoHHOaH onuHraH cab3UHUHT KaJUTYC/IH XyxalpacH,
SHIH 03UKA MyXUTHUTA YTKa3nO Typuil XHcoOHAaH Xo3uprada sitmal kenrMoKkaa.

Ouuk Tynpokia YcyBud Ycumimkra HucbGataH, Kajmycnu XyxaitpalapHu
Xyxafipa XanKacH y3yHpOKOup.

Kamnyenu xyxallpanuHr ¥3ura Xoc TOMOHJApUNaH sHa OupH-ynapHu
¢NMHY Xap Xwumruaap (reteporeryurn). Kammye tykuMa Oup BakTHH V3mna
ém Xyxaitpanap (G- ¢azanaru), Kapu (G;) Ba S — Qazanap HUITHPOK 3TAZUIAD.

Kamnycnu XywxalipanapHe sHeprud alMaillHHYBMJAA XaM aHuya ¢apk
Kysarwiagu. VYiap, HopMan Xyxafpanapra HHcOaTaH KHCIOPOZHH KaM
ucrepMon Kunaauiap. 1938 inga PoMcropn OyHaall XycycHsIT MEPHCTEMATHK
XyXKalipalapga xam OOpIMIHHH Ky3aTraH 30, JeMak Oy XYCyCHAT ¢aon
OynMHanuran xyxaipanap yduyH xocamnp. Kamnyc xyxafipanapuu Hagac onuml
koadduurentH OupaaH katra. Macanas Hyxar kamryc Xyxattpacuga Oy con 3,5
aaH xatTa (A.B. Pomanora, 1988).

by Hadac onum Ounax Ovxrum opacuiaru HucOar, OHXFHIIEM Ky4YaHuim
TOMOHHUTra CYpPUITAaHIATHHY, AbHK [TacTep 3¢upeKTHHH NacaliuIiEy KypcaTai.

IMacTep 3¢dexTn - neranja, SHKFHIIHAHT KHCIOpOJ HIITUPOKUZa Hadac
oNuLI OumaH GOCHUIHM TYUTYHIIATH.

Hadac onum cyOcTpatnapn ¥srapMarad IIapouWTAa, Hadac OJHII
koopduumerTHH  kyoadwmd, Hadac  onMmI  OWXKFMIIHH  TYXTata
OAMaETraHIUIMHE Ba XaTTO KUCIOpPOANH I[NApOMTAa XaM  KaJUIyclH
XyXaifpanapna Hadac onum Ouiiad OMp KaTopla, YIJIEeBOIUIapHH KHCIOPOIACH3
napyadaHuIIl OWXFHIN kapaéHu conmp OYmaérraHnuruigaH xabap Oepanwm.
Taptuben3 Youuia yriaeBOpOUIapHM KHCIOPOACU3 [MapyHalaHKIUMIa MHCON
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KuuO, OYnuHaMran Xyskadpanapia 5THA CITHPTHHA TYIUIAHHUIIHHH KYpcaTHIl
MyMKHH. Mnmuit agabuérnapaa Oynaail Muconnapuau kymnab tonca 6yiaanu.

Kannyc xyxalpanapHu MHTOXOHIpHUSUIapH, MepHcTeMa XykKalfpanapra
yxmiab, )Xyaa nacT pHBOXIAHTaH, ylapla KpHCTihap kaM, 0y aca aspob Hadac
ONUINra Tancup Kypcatmacnad konMafimqu. Ilactep sddextnrn Oy3unumm
KYTIpOK XaHBOHJApHH 1IIHIN XyXKalpanapula KysaTuinagu. by xoxauca BapOypr
TOMOHHUAAH aHUKJIaHTaH O¥ncaga Xo3uprada aHUK TYLIYHTHpa OJMMHIaHHYA VK.
MMacrep 3dpexrian Gy3unuimrn okubaTHAA KeTnd IHKaTUTal aHa3poO TITHKONH3
(yrieBoanapHR KHCHOPOIACH3 MApUANAHWINH), KUCIOPON WIITHPOKHAA LIMILTH
XyxXalpalapHu yrieBoiap MCTebMoll KMIMMmUHH keckuH (19 maportabaraua)
omnpud wdopanu.

Kannycnu xyxadipanapaa Hadac omHII XapakTepuHH Y3rapuiiu Ouinan Oup
Karopja YriIeBOAJIApHH KHUCJIOPOACH3 IAPOMTAA lapyajiaHWIKH Kydaslu,dIbHH
OYymuHaguran Xyxaiipagap y4ys 3apyp Oynran, meHrozadocdar #yma TOMOH
CHWIKUII HaMO&H O¥Ynanu.

7.3.3