Y3BEKHCTOH PECIIYBJIMKACH
OJIUM BA YPTA MAXCYC TA'BJIUM BA3UPJIUTH

OJIUA TABJIUM TU3UMHU NEJATOT BA PAXBAP KAJIPJIAPUHU KAWTA
TAHWEPJIAII BA YJIAPHUHT MAJIAKACUHU OIIIMPUIIIHU TAIIKWJI
ITUII
BOIIl UWJIMUH - METOIUK MAPKA3H

TOIIKEHT KI/IME—TEXHOJIQFI/IH HHCTUTYTU XY3YPUIATH
IMEJATI'OI' KAJIPJIAPHU KAUTA TAUEPJIALLI MAJTAKACUHHA
OInPUIII TAPMOK MAPKA3H

BUOTEXOJIOI'UA

HYHAJTA A

“"CAHOAT BUOTEXHOJIOTUSACHU ™

MOAYJ/IM Oynu4a

YKYB-YCJIYBUU MAXMYA

Tomkenr - 2016

1



Maskyp yKyB-ycayomnii mazkmya Ounii Ba ypTa Maxcyc TabJIUM Ba3HPJIMTHHUHT
2016 itun - Jaarv -COHJIM OyHPYFH OMJIAH TACAUKJIAHTAH YKYB
pexka Ba 1acTyp acocuaa TauépiaaHau.

Ty3yBun : Xy:xkamumykypos H.A. - TKTH nouentn
Taxkpusuniap: Jone Angel Gulias - Prof. Dr.
Inmaculada Oribe - Prof. Dr. “Kuméswuii Ba
OMOMOJIEKYJISIp MyXaHIUCIUK Kadenpacu” Je-
KanTabpus yuusepcutetu , Cantagop (Mcnanus)

Ykye-ycnyouit masxcmya Towmkenm kumé mexuonozus uncmumymu Kenzawmunune
2016 1un - oazu -COHJIU KApopu 0unan macouKkKa Hauip2a KUJIuH2aH.

2



May 17, 2016
: Tashkent, Uzbekistan

FOREIGN EXPERT CONCLUSION
for educational-methodological complex prepared for Food Technology” retraining and professional development
courses

Module #1: “Emerging innovative technologies in food production”
Module #2: Food chemistry

Module #3: “Food quality and safety”

Module #4: “Food microbiology and biotechnology”

This educational-methodological complex was developed in accordance with defined requirements. It consists
of theoretical and practical materials, fopics for seif-study, case study, glossary and the list of literature references.

The discipline of “Food chemistry” is the study of the underlying properties of foods and food ingredients. It
seeks fo understand how chemical systems behave in order fo better control them to improve the nufritional value,
safely, and culinary presentation of food.

Food production systems often consists of a serieg of unit operations each of which is intended fo promote
certain quality traits of the raw materials that is being processed. Food innovation and new innovative and emerging
production technologies are crucial fo maintain a compefitive advantage for the food industry intemationally as well
as for the food industry in the republic of Uzbekistan.

Organization of laboratories conducts experiments and analysis of food, the basic requirements for their
acfivities. The main processes carried out in test laboratories: sample handling, storage and libeling.

On the discipline of “Food quality and safety” is given metrology in standardization, checking and approbation
of means of measurement, legal metrological calibration and conformity, legistative bases of metrology, risk analysis:
analysis and monitoring of crifical control points based on the HACCP principles.

The discipline of “Food microbiology and biotechnology® is concemed with the properties, the production
processes, and the manifold applications of enzymes and microorganisms in the food industry, its supplying
industries and for bicanalylical purposes. It is covered also chemical composition of microorganisms, substances
and food exchange, respiration of microorganisms and their ability fo live and survive under aerobic, anaerobic and
facultative conditions.

On the last model is given biochemical processes caused by microorganisms, anaerobic processes, alcoholic
fermentation and lactic acid fermentation, aerobic processes, oxidizing fermentation, acefic and cilric acid
fermentation.

These topics were formed by modem textbooks and leading international publications. The topics of self-
education are formed on the basis of actual trends in this scientific direction and the themes stipulated by the
syliabus:

The case-study topics related to application of theoretical results were included. Glossary includes main terms
with comments in both Uzbek and English languages.

Summarizing, the fraining courses in food technology for academic staff in Uzbekistan can be applied for the
refraining and professional development in Uzbekistan and should bring valuable impact on professional
development of human resources in Uzbekistan.

Department of Chemical and Biomolecular Engineering, Universidad de Cantabria, Santander (Spain)
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|. AIITYU JACTYP

Kupum

Jactyp Vs6ekucton Pecry6nukacu Ilpesumentunmar 2015 fmn 12
uioHgaru “Onuil TabIMM MyaccacajJapuHUHT pax0ap Ba MeAaror KajapiapuHU
KaiiTa Tal€piail Ba MaJaKaCHMHU OLIMPUII TU3HUMHUHU SHANA TAKOMUJUIAIITHPHIIL
yopa-tanoupiapu  tyrpucuna’tu  [1d-4732-con dDapmoHUAArM  yCTYBOP
WyHamuIuUIap Ma3MyHHJIaH Keu0 YWKKaH XOoJjjaa Ty3wiradn Oynu0, y 3aMOHaBUU
Tajnabiap acocuja Kaiita Tai€piam Ba Majaka OIIUPHUIN KapaCHJIAPUHHUHT
Ma3MyHUHHM TaKOMWUIAIITUPHUIL XaMmJa OJIMM TabIuM Myaccacajlapu Mefaror
KaJpJApPUHUHT KacOUi KOMIETEHTIUTMHU MYHTa3aM OUpUO OOPUIIHU MaKcaj
Kunaau. Jlactyp Ma3MyHM OJIMM TabJIMMHUHI HOPMAaTHB-XyKYKWW acocCliapu Ba
KOHYHUYHMJIMK HOPMAaJIapy, WIFOP TabJIUM TEXHOJOTHJIAPU Ba MEJaroruk Maxopar,
TaBJIMM JKapaéHiapuja axOOpOT-KOMMYHHUKALMsS TEXHOJOTHSUIADUHU KYJUlall,
aMaJIMil XOPY>KUM THII, TU3MMIIA TaXJIWJI Ba Kapop KaOysl KAJIMII acociiapu, Maxcyc
dannap Hermzuga WIMHN Ba aMajuil TaJAKUKOTIAp, TEXHOJOTHMK TapakKUET Ba
VKyB JKapa€HMHHM TaIIKWJ STUIIHUHT 3aMOHaBUU ycnyOnapu OVitmua cyHITH
IOTYKJIap, TMEJarorHUHT KacOWil KOMIIETEHTIMIM Ba KpEaTUBIUTH, Tio0al
WuTepHeT TapMOFu, MyJIbTUMEIHA THU3UMJIIApU Ba MacodagaH YKUTHII
yCyJUTapUHU V3JIAIITUPUIN OYiinuya sSHru OWIMM, KYHHKMa Ba MajakajlapuHU
HIAKJJTAHTUPUILIHYA Ha3ap/ia TYTau.

Moay/IHMHI acOCHMi MAaKcaau Ba Basu(asiapu:

Mooynnunz makcadu — MyTaxacCUCIUK ¢aHiapugaH napc OepyBuu
npodeccop VYKUTYBUMJIAPHH CAHOAT acocuJa OMOTEXHOJIOTMK MaxcCyJoTiap
3aMOHaBUM HIIIa0 YMKApUII TEXHOJIOTHICHIA KYIJIaHWIAIUraH NpoayLeHTIap Ba
SHTM YCKyHa Ba JKHUXO3JIap, MHUKPOOpPraHM3MJIAp acocuja spaTWiraH uiad
YUKApUII JKApAaEHIaApUHU YPTaHUII OPKAIU XK XYKAIUTUHUHL TYPJIHM COXalapy
yUyH yTa 3apyp MaxcyjloTiap MIUIA0 YMKAPULIHUHT WMKOHUSTIAPUHU SPATHUIL,
(baHHUHT PUBOJIAHMIII TEHJCHCHUACU Ba UCTUKOOJUIapu xamza
PecnyOnukaMu3HUHT MOKTUMOUN-UKTUCOUN PUBOXKIIAHUIIUAATA TYTraH YpHU
ka0 MacajajlapHd YpraHuimHd Oyiinya OuiiuM, KYHHMKMa Ba MajakajlapHU
TaKOMWJUIAIITUPUIITA KapaTUJITaH.

Mooynnune sazughacu — MaJlaKa OLIUPYBYHU nexarorjaapaa
MUKPOOPraHU3MIIAPHUHT XaET (PaONUATUHU OOLIKAPUII Ba OJMHATUTAH MaxCyJoOT
cu(daTvHM SXIIWJAll YCyJulapu, Iy OujaH Oup Karopaa Typid Xul uuuiad
YUKapUIl KapaHjapura cajOuil TabCcUp OTYBYM MHUKPOOPTaHU3MIIAPHU
HyKoTUIIa KYJUIAaHWIAOUTaH TaaOupiap OWIaH TAHWINTHPUII Ba CaHOAT
MUKpOOHoJIoTusaAcH (paHUHUHT Ba3udasiapy, X03Upru 3aMOHJa TyTraH YpHU Ba (aH
IOTYyKJIapy OuiiaH TanabanapHU TaHUIITHPHUII XamJla MaxcCyJoT Typiapu Oyiinda
IXTUEKITIAPHU XaMJa TEXHOJIOTHK IIapOUTIIAPHU XHUCOOTa OJIraH X0JiJ1a MYyBO(UK
ycyJulap ~ acocuja  MNUIA0  YMKApUINHKA  TAlIKWI ~ ATUII  MajaKacUHU
HIaKJUTAHTUPUIIIAH HOOpaTIup.



Moaya SsKyHHAa THHTJIOBYMJIAPHUHT OMJIMM, KYHHKMA Ba MajlaKajapura
Kyiinjaaauran rajaaomaap:

“Canoat 6uotexHoyiorusicu” (aHu Oyiiu4ya TUHIJIOBYWIAP KyWHAaru sHru
OwmM, KYHHMKMa, Majlaka Xamja KOMIIETEHIMsuIapra sra Oynunuiapu Tanad
ATUIIA]TN:

TunriaosBuu:

% CaHOaT OMOTEXHOJIOIUACHHMHT JTyHE XaMyKaMUSTUIATH TEHACHCUSIAPH;

% CcaHoat OMOTEXHOJIOTHACH, AMAJIUi MUKPOOHOJIOTHSI, TEXHUK
MUKPOOHOJIOTHS, MUKPOOOHOTEXHOIOT s, MUKPOO T€HETUKACH Ba I'eH
MYXaHAUCIUTH (DaHTApUHUHT ¥3apo OOFIMKINTHY Ba (apKiapH;

% OaxreprodaraapHUHT 0oIIKa (haH TAPMOKJIAPUIATH TYTTaH YPHH XaKu/Ia
TacaBBypra sra OYJIMIIU Kepak;

* (DaHHUHT MaKcaIy Ba Basudaiapy, XOpHXK Ba MaxaJUIMi IIapOHT/IA
PHUBOXIJIAHUII TAPUXHUHH;

% MHKPOOPraHU3MIIApHH YCTHPHII yCyJUIAPUHH;

% MUKpPOOMOJIOTUK UIIA0 YNKAPHUIIHMHT HAMYHABHH TEXHOJIOTHK YN3MACHHHU;

% XaBOHH To3ayall Ba pepMEHTATCHsI OOCKMYIAPHHHM;

% KyJITYpas CYIOKIHKIaH OHOMAacCaH! aKPaTHIII Ba KyFOKJIAIITHPHIII
OOCKUYJIapUHH;

% aMUHOKKCJIOTaJIap Ba OPraHMK KHCJIOTalap Miiab YuKapHIIHY;

% 03yKa BUTaMHHJIApH Ba aHTUOUOTHKIIAD MIILIA0 YHKAPHIIHY;

% (bepMeHTIap Ba YHTOMOIIATOTE€H MpenapaTiiap Uiuuiab YMKapUIIHH;

% MUKPOOHOJIOTUK caHoaTaa Oakreprodariapra Kapiiy KypaliHu ouiumu
Kepak;

Tunraoun:

% MHUKpOOJapra Talkd MyXHUT TabCUPJIapHHK aHUKJIAIIL,

% [POJYTCEHTIIAPHH YCTHPHII YCYJUIApH Ba YJIapHU TaHJIAILL,

% MUKpPOOMOJIOTUK (hepMEHTAIMs KapasHiapura MyBo(pHK IIapT-
HIapOUTIApHU TaHJIAIll,

% MPOJYTCEHTIIAp KM MaKCaIIard MUKpOOHOJIOTMK 00bEKTIIapra 03yKa
MYXUTHU Tak€pail Ba MyBO(GUK Y3rapTUPHUIILIAPHU amalira OlrpuI;

* MUKPOOHOJIOTHK MIIIA0 YMKAPUITHUHT HAMYHAaBUI TEXHOJIOTHK YM3MaCHHU
Tanépari,

% MHUKpPOOHOJIOTHK MACHOPT TY3HII Ba YHU FOPUTHII KPHUKMAIAPU2A ST
OYIUIIM KEPAK.

Tunriaouu:

* BHOTEXHOJOTMK TEXHOIOTHS MaxCyJI0TIapUHH (PU3UK-KUMEBUH TaxJIHJI
yCYJUIapUHH Ha3apuil acoCIapyHu Ba KYJJIAaHWINII UMKOHUATIAPUHU;

% OMOTEXHOJIOTMK MaxCyJIoTiap MIia0 YMKapHIia KyJIaHUIauraH acoCuit
yCKyHanapjaH ¢oiianana OJUIIL;

% OMOTEXHOJIOIHMK YCYJIIa OJIMHIaH MaxCyJIOTIApHH TaXJIW YCyJUIapUIaH
camapayiy (oianana onull Maraxkaaapuza 3ra OYIuim 3apyp.



TunrjgoBumn:

% OuoIpenapariap UIiad YUKAPHII TEXHOJIOTHSIaAPUHK OOLIKAPUIL Ba
Ha30paT KWJIUILI,

% OMOTEXHOJIOIMK MaxCyJIOTIap MILIa0 YMKAPUII KapacHIapuaard MaBKy/l
n0J13ap0 MacajgalapHu €4MIll Y9yH HHHOBALMOH TEXHOJOTUsIap/iaH
dbolnananu;

% OMOTEXHOJIOIMK MaxCyJIoTIap MILIa0 YMKAPUII XKapacHu1a dKCIIEPUMEHTAI
TaIKUKOTIIAPHU YTKA3UII Ba OJIMHTAH HATIOKaJIap aCOCH/IA yJiapra HIIJIOB
Oepulll Komnemenyuanapuza 3ra OYIUIIN JTO3UM.

MoayaHu TAIIKKHJ 3THII Ba YyTKA3UII 0yiiM4a TaBcusijiap

“CaHoar OHMOTEXHOJOTHICH  KypcH Mabpy3a Ba aMajliuil MalFyJioTiap
IaKJIuIa oo 6opuiagy.

KypcHu yxutnin xapa€Hujia TAbJIMMHUHT 3aMOHABHM METOJIJIApH, MEIarOTuK
TEXHOJIOTHUSJIAp Ba aXOOpPOT-KOMMYHHMKALMA TEXHOJIOTHSUIApU  KYJUIAaHWJIMILN
Ha3ap/aa TYTUJITaH:

+  Mabpysa Japciapujia 3aMOHABUI KOMITBIOTEDP TEXHOJOTHsIApU EpaMuja
IIPE3EHTALMOH Ba MIEKTPOH-AUAAKTUK TEXHOJIOTHsUIApaH;

*+  VTKasWwiIaJuraH amMajivii MalryjaoTiapia TEXHUK BOCHUTAApJaH, dKCIpecc-
CYpOBJIap, TECT CYPOBJIAPH, AKIUNA XYXKYM, TYPYXJu (UKpall, KUYUK TypyXJjap
OwJIaH HIIAIl, KOJUIOKBUYM YTKa3MIll, Ba OOIIKA MHTEPAKTUB TABJIUM YCYJIAPUHU
KYJUIalll Ha3ap/1a TYTHIAU.

MoayaHUHT YKYB pe:xagaru 0Oomka ¢ganiaap OnjiaH 00FIMKJINIH Ba
Y3BUHIJINTH

Canoar OworexHosiorwsich ¢aHu KailiTa Tal€piam Ba Majaka OIIMPHII
nyHanummbau “buotexHonorus” myraxaccucnuru Oyinmda kuputwirad “I'en Ba
Xykaiipa MyxaHauciauru”® Ba “MykoOun sHepruss ManOanapu” QaHu Ouiian
y3IyKcu3 OOFIUK OYnuO, ymly danmapHu Y3aalmTupuiiga Hazapuil acoc OViauo
xu3MaT Kwiaaud. ‘CaHoaT OMOTEXHOJOTHACK (aHUHU TYIMK V3JIAIITUPHUIIIA Ba
amanuii BasudanapHu Oaxapuinga ‘“‘Tabaumiaa MyJIbTUMEIUWA THU3UMIIAPU Ba
MacoaBuii  YKUTUII ~MeTojjIapu’”, “OJEeKTPOH TeJaroruka acocjapu Ba
MeJarOTHUHT 1IaXCUid, KacOui axOopOoT MalIOHWHHU JIoHuxaianr”’, Xxamaa “Amanui
XOPWKUHN TUJIHHM YPTraHUIIHUHT UHTEHCUB ycysutapu” (annapu €paam Oepaiu.

MoayaHUHT OJIMH TABJIMMAATH YPHU
“Canoat OmoTexHOJOTUICH “‘paHU KaiTa Tai€priaml Ba Majaka OIIWPHII
nyHamumHu “ bUOTeXHONOTHA® MyTaxacCUCIUTru Oyinya Maxcyc ¢danmapaan
napc 6epyBuu npodeccop YKUTYBUMIAD YUYH MYXUM YPUHHU drajiaiau. Ymoy
dan Onuii TabauM Myaccacajapuja Tajaba Ba Ienarorjap TOMOHHUIAH YKYyB-
WIMUNA WIUIAPUHUA OJMO OOpHUIN Y4yH acOoCHM Hazapuil Ba aMalivii OWJIMMIIapHU
oepanu.



MoayJa 0yiin4ya coatyiap TAKCUMOTH

Magzy Haza | Ama |Kyuma |Taxpu |Mycra
pum N Mali 0a alM | KUJI
1 | Kupum. Canoar 6morexHonorusi- | 2 2 - -
CHUHHUHT MakcaJ Ba Bazudanapu,
0o0BEKTIapyu Ba yCyJulapu
2 | buorexHoMOrMK WNUIA0 YMKAPUIT | 2 2
»apaCHJIapy Ba KUX03JIapU
3 | buorexHonoruk unuiad yukKapuin | 2 4

MaxcCyJIOTJIapHU aXpaTHuIl Ba
TO3aJall kapaéHiapu

4 | Okcwuiap, aMUHOKHUCIOTaJIap Ba | 2 2 2
OpTraHMK KUCJIOTaNap UIaad
YUKAPHIL TEXHOJIOTHSIIAPH

5 | O3uKa BUTaMHHJIapH Ba 2 2 4
AaHTHOMOTHKJIAP MILIA0 YMKAPUII
Kamu 10 12 4 - 2

HA3APUI MAIIFYJIOTJIAP MABMYHHA
1 — map3y: Kupum. Canoat 0M0TeXHOJIOTHSICMHUHT MaKcaja Ba Ba3udanapm,
00beKTJIapH Ba yCyJIapu
Canoar  OWMOTEXHOJIOTMSICHHUHT  PHBOXKJIAHMII  TapHXH. Canoar
ounorexHosorusicu (panu acocnapu; CaHoar OMOTEXHOJOTUSICUHUHT (paH cudaruaa
NIaKUIaHUIIATa4a  OYynAraH — JaBpja  MHKpoopraHusmiap  (GaoidusTHAAH
doitnananum. CaHoaT OWOTEXHOJOTHSCUHUHT acocuil Basudamapu Canoar
OMOTEXHOJIOTUSICH 1A KYJIJIaHWJIAJUraH 3aMOHABHI yCyJsuiap.
2 —maB3y: BHOTeXHOJIOTHK MILIA0 YMKAPUII )KAPAEHIAPH Ba )KUX03J1apH
OKMIIl MaTepUaIMHU OJIMILI, MHKPOOPTaHM3MIIAPHU Cakjall YCylapu;
npaboparopusiiap/ia TO3a SKUII MaTepHaIMHU Tal€piall, 03yKa MyXUTH Tanépiarl
OOCKUWIapH, 03yKa MyXUTIapy Tal€piai yayH XoM-alé MaxcyjaoTiaapu. XaBOHU
To3ajaml  Ba  (epmeHTaTCHsi  OOCKWYHM:  XaBOHM  JacTiiabKh  To3ajall
bunTpiapu,XxaBOHM HO3WK Ba Jaran Toszajam QuiTpiaapu, ¢GepMEeHTaTCUs
XKapa8HUHHT TEXHOJOTHK XyCycusTiaapu, (epMeHTEpiap TY3WIUIIH, OMOCHHTE3
xapaéHuga aspanmsi Ba apamamTupuil, KynTypan cyrokiaukaaH OuomaccaHu
QKpATUII Ba KYIOKJIAIITUPHUII OoCKWuiIapw: ¢iaoTamus, cemapanusi, HUCCHUKINK
OwiaH uuUioB Oepuil Ba OyfJIaHTUpPULI, (QUITpIAll, KyJATypajdl CYIOKIUKIaH
OromaccaHu akpatuill QUITpIapH.
3 —maB3y: BHoTexH0JI0rMK HILIa0 YUKAPUII MAXCYJIOTIAPHA
a;KpaTHII Ba TO3aJ1alll JKapaéHiapu
Oxupru MaxCyJOTHM OJIMII: KyJbTypall CYIOKJIUKIAH OuomaccaHu
@KpaTUIll; XyxXaWpajlap JCBOpPUHU OYy3UII yCyJUIlapH; aXpaTUII Ba TO3aJIall;
KOHIICHTpJIAIIL; CYBCU3JIAHTUPUII; CTAOUIIIAIIL, MAXCYJIOT XaB(PCU3ITUTH.
4 — map3y: OKcn/LIap, aAMHHOKHUCJIOTAJIAP Ba OPraHUK KHCJI0TAJIap
UILIA0 YUKAPUII TEXHOJIOTUSJIAapH
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CyB ymnapuaas, 3aMOypy¥iapaaH, Oakrepusiapiad oKcuuiap oyuil.JIu3uH
unuiad yukapuil. I'myraMuH kucinoTa nuuiad yukapuul. ['imyTaMuH KucnoTa uiiad
yukapuil Oockuuinapu. Hatpuit royramar omum. Cupka KucioTajap HIiad
YUKApUILI TEXHOJIOTUsIapu. JIMMOH KUCIIOTaIapy UILIA0 YMKAPUII TEXHOIOTHSICH.
JIMMOH KMCIIOTaCUHU aKpaTHILl Ba YIApHHU KpuccTan Xoiaa ogum. CyT KUCIOTacH
UnIad YuKapuil.

5 —maB3y: O3uKa BUTAMMHJIAPH BAa AHTHOMOTHKJIAP MILIA0 YHKAPUII

B, (pubodnasun) nnwiad unkapunl. By, (cuankobanamut) onuil. B-kapotun
(A-mpoButamun) oyumi. O3uKa aHTUOMOTHK TMpenapariiapu unuiad YUKapwILL
Terparcuknus npenapariapu onuul. barcutpanun onum. I'pusuH npenapartiapu
OJIMLI YCYJUIApH.

AMAJIMA MAIIFYJOTJAP MABMYHHU
1-amauuii MalIFyJaoT
MuKpooprasu3sMJIapHi YCTHPHUII YYYH 03YKA MyXHUTJIAPH TadépJiain
yeyuiapu
MukpooprasusmiaapHy YCTUPHUIL YYYH O3UKAa MYXUTU Tan€piamga 0O3UKa MyXUTH
KOMIIOHEHTJIapU MHUKAOPWMHU  XHUCOOJall, VyJIApHU CTEepWUIall Ba  OKHII
YpraHwIain.

2-aMaJInii MaIIFyJaoT
Mukpoopranuzmiiap 03yKa MyXuTJIAPUHU CTEPUILJIALI YCKYHAJApH OUJIaH
HILIAL YCYJLJIapH
Mukpoopranusmiiap  03yKa  MYXUTJIAPUHUA  CTepWUIANl  YCKyHaJapujaH
dbolmanaHuIl  Xamaa TEXHUK MHUKPOOHOJIOTHS J1Ta0OpaTOpHsCHIa  MIIUIAII
KOouJaiapy OMJIaH TaHUIIUIII.
3-amMajuii MalIFyJao0T
MuKpooprasuu3zMJIapHu yeTupuuAa GouaaIaHUIATUTaH YCKYHAJIap
OWJIaH MIJIaIn
Mukpoopranu3miiapHd YCTUPHIL YCyJUIapd Ba YCKyHajapu OWIaH HWIUIAIIHUA
yprauuuigad ubopar.
Kyuma mamrysnoriap maB3yJjapu
1-mae3y. MUKpooOpraHu3MJIapAaH OKCHJI asKpaTHII
2—mae3y. MUKpPOOPraHU3MJIAP ACOCHAA 03YKA KYIIUMYAJIAPH OJIUII

VYKUTHII IAKJLIJIAPA
Maskyp Moayn OVitnda Kyiduaara YKUTHII MaKJiapyuaad Goiananuiaiu:
+ Mabpy3aap, aManuu MAILFyJIOTIap (MabrymoTHap Ba

TEXHOJIOTHSJIAPDHU aHTIA0 OJIUIN, aKINi KU3WKWUIIHUA PUBOXIIAHTHPUII, Ha3apui
OMIMMIIApPHU MyCTaxKamJIalll);

+ naBpa cyxbarnapu (kypuia€Tran jodnxa edyumiapu Oyinua Takiaud
OepuIll KOOWIMATUHU OIIUPHII, SITUTHII, UAPOK KUJIHII Ba MAHTHUKUHN Xylocaiap
YUKAPUIII);



+ O0axc Ba MyHO3apamap (JioWmxamap eunMH OVinda mamwuiap Ba
acoCyH apryMEHTIapHU TaKJIUM KWJIHII, IIUTUII BA MyaMMOJap €UUMUHU TOTTHII

KOOUJTUATHHYU PUBOKIIAHTUPHIII).

BAXOJIALLI ME3OHH
Ne baxoJsiam typaapu Maécac;lran Bbanaap
1 Keiic Tonmmpukiapu 1.2 Gann
R
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1. MOAYJIHU VKUTUILJA ®ONJIAJTAHUIAIUTAH
UHTEP®AOJ TALJIUM METOJIAPU

“Keiic-cTaan” MeTOIHN

«Keiic-ctagmw» - uHIIM34a cy3 OYiambd, («case» — aHMK Ba3UsAT, XOJHCA,
«stadi» — YpranMoK, TaXxJIuI KMJIMOK) aHUK Ba3HUATIAPHH YPTraHMII, TaXJIAJT KHJIUIII
acocHia YKUTUIITHU aMalira OUTUPHINTa KapaTWiraH MeTol XucoOmanaau. Maskyp
meton pgactnad 1921 i#mn [apBapa yHuBepcuTeTHIa amManuii BasUSATIApAaH
UKTHCOMUU  OomkapyB (QannapuHu Yypranumga QoigamaHum — TapTuOUaa
kyutanuirad. Kelicna ounk axOopoTiapjaH €KUM aHUK BOKEa-XOAMCA/laH Ba3UAT
cubaruga Taxaun ydyH ¢organanum MymkuH. Kelic Xapakatmapu y3 wuwmra
Kyhunarmiapau kampab omanu: Kum (Who), Kauon (When), Kaepna (Where),
Huma yuyn (Why), Kannait/ Kanaka (How), Huma-natuxa (What).

“Keiic MeTOAH” HA aMAJITa OLUMPHUII OOCKUYJIAPH

N DaouAT MAKIH
00CKUYWIapH BAa Ma3MYHH
1-6ockuu: Keiic Ba yHHHT | % sKKa TapTHOIArk ayano-BU3YyaJl WIIL;

axOopoT TabMUHOTH OwWJaH | =& Kelic OMiaH TaHUIIMII(MATHIIH, AyIH0 EKHU
TaHULITUPUIILL MeJua IIaKija);

# ax0OPOTHH YMyMJIAIITHPHILL;

+ ax0opoT Tax NN,

+ MyaMMOJIAPHU aHMKJIAIll
2-00CKHNY: KelicHu | # nHIuBHIyan Ba rypyXx/a HIIUIALL,
AaHUKJIAINTAPUI ~ Ba  YKYB | 4 MyaMMOJIapHH JI0J3apOJIMK MEPApXUSCHHA
TONIIMPUFHU OEJITHIIanI AHMKJIAIL;

% acoCHi MyaMMOJIU Ba3UATHU OEJITHIIall

3-06ockuu: Keiicmarn acocwuii | 4 MHAMBUIyaN Ba rypyxJia MIIUIALI,

MyaMMOHH  TaXJMJI  OTHUIN | 4 MyKOOMJ €4dM HYIUIApUHU UILIA0 YHNKMILL

OpKai¥ YKyB TONIIMPUFUHUHT | 4 Xap OWp €YMMHHHI HMMKOHHATIAPH Ba

€YMMUHM W3Jall, XaJl JTUII TYCUKJIAPHU TAXJIWJ KWJIULLL

HynaapuHu uimad YuKUI % MyKOOWJI e4rMIIApHU TaHJIaIll

4-6ockuu:  Keiic  eunMuHM | 4 sKKa Ba TypyXJia MIILIALL;

CUMMHHN NIAKUTAHTUPUIN Ba | 4 MyKOOWJI BapHaHTIApHM amajja KyJulalll

acocnai, TAaKIUMOT. MMKOHUSATIAPUHU acoCall;

+ OKOIUN-TOWNXA TAKTUMOTHHHI TanépJari,

% SKYHUM XyJoca Ba BasuUAT EYUMHHHHT
aMaJIui aCNEKTIAPUHUA EPUTHUII

Keiic. Mobun kypuwiMa y4yH AHIPOWJ ONpEAUOH THU3UMHUHHUHT 5.0
(APl Level: 21) Bepcuscn yuyyH wioBa wunuiad u9ukwiad. CU3HUHT
TeneoHUHTH3Aarn AHIPOU] omnpeanuon TH3UMMUHUHT Bepcusicu 4.3 (API Level:
18). Mobun wunoBaHM TeAePOHUMHTH3ra YpHATUO WIIra TYIIUPMOKYHU

OYJITaHWHTU3/1a XaTOJIUK KeIuo YUKIU. SIbHU WII0BA UIIIAMAJIH.
11



KeiicHu 6a:kapuii 6ocKYnIapy Ba TONMIIUPUKJIIAP:

* Keficgarnm MyaMMOHIT KeNTIPHO HUIKAPTaH acocmii cabalmapHI
Oenrnmanr( ITHINBITY Al Ba KITUIIK TYPYXJa ).

* MoOun mmoBaHm MIra TY P VIVH OaskapIinajariiHa HIap
KeTMa-KeTIUTITHIT OeNTTIIaHT (K (PTIIKIapar Il ).

«O®CMY» meToau

TexHOTOrMSAHUHT MaKcaau: Ma3Kyp TEXHOJOTUsS HINTHPOKYWIApIAru
yMyMHI GUKpIapiaH XyCyCuid XyJiocanap YMKapuIll, TaKKOocalll, KUEcall opKaiu
axOOpOTHU Y3NMAIITUPUIL, XyJOcajall, IYHUHIAEK, MyCTaKWII KON (PUKpIiail
KYHUKMAQJIApUHU [AKIJIAHTUPUINTra Xu3MmaT Kuiaad. Maskyp TEeXHOJOrusIaH
Mabpy3a MalFyJIoTiIapuaa, MycTaxkamiaiiaa, YTWIraH MaB3yHHM cypainijga, yura
Bazuda Oepullga XaMJa amMalvil MAIIFyJOT HATWKaJApUHU TaxJIHJI HTHUIIIA
doitnananuin TaBCUs ATUIIA/IN.

TexHO0JOrusIHI aMaJIra OIIMPHII TAPTUOM:

-+
-+
-+

KaTHAIYujIapra Map3yra oujl OynAraH sSKyHUH Xyjoca €K Fosi Takiaud
ATUIIA]IN,

xap oup umtupokunra @CMY TeXHOIOTHSICHHUHT OOCKUWIAPH E3UITaH
KOFO3JIapHH TapKaTHJIaIu:

UINTUPOKYMTIAPHUHT ~ MyHOcabariapy WHAWBUAyal €KH TYpyxXuid
TapTHO/1a TAKIUMOT KHJIMHAIH.

* (PUKPHHTIIZHII OaéH STITHT

* ¢puxpuHTI3HI OaéHnTa cadad
KYpCaTIHT

K¥pcarrad caOaOIHTII3HI
11cO0TIa0 MIICOT KENTUPITHT

* (PUKPUHTIIZHI Y My MIAIITUPITHT

OCMY TaxunM KaTHaIIYWiIapAa KacOwii-Hazapuil OWJIMMIIApHU aMajuii
MaIIKJIap Ba MaBXKyA Taxpubamap acocuaa Te3poK Ba MyBaddakusTiu
V3IATUPUITUIINTA acoc OYIaam.
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IT1. HABAPUH MATEPUAJLIIAP

1-maB3y: Kupum. CaHoat 6MOTEeXHOJIOTHSICH (PAHUHUHT MAKCaJ Ba
Basudanapu, 00beKTIapU Ba yCyJLUIapH

Pexa:
1.1. Kupu
1.2. Canoar OuoTexHoyIorusacH (paHUHUHT MaKcaJl Ba Bazudaaapu
1.3. Canoat OMOTEXHOJIOTUSACH ACOCUH MYHATMIIUTAPUHA

Tasinu ubopanap: 6uomexuonocus, mexanusm, papmayesmuxa, Hegpm-2as,
03UK-08Kam, CAHOam, M000d, X0cca, AUumKU, Muyeauan, 3amoypye,
MPAanceet, wmammiap, ouocunmes.

1.1. Kupum
Canoar OHWOTEXHOJNOTHSICH OYIYHHUHT V3ugaéKk KaTTa MKTUCOIUN Ba

VOKTUMOUH aXxaMUAT KacO D TMOK/Ia.

Xosupru gaBpaa 3amoHaBuii CaHoaT OMOTEXHOJIOTHSICH IOTYKJIApHUIaH

KyHugara coxanapza Goiaananuin HCTHKOOJIIN XUCOOIaHa u:

* OQ3uK-oeKkam canoamu, apmayesemura, Kuméeuii ea Hem-2a3 canoamu
coxanapuoa — sanzU MOOOAIAPHUHZ OUOCUHmME3U 64 OUOMPaHCHoOpMaAyUACU
Jlcapaéunapuda, — xoccaiapu  (xycycuamiaapu) — OJNOUHOAH — OeleUnaHeaH
bakmepusiap, — auumkKu — 6a  MUyeiuanr  3amoOypyelapHuHe — MpaHCc2eH
UWMAMMAAPUOAH GotoananuuL,

* Kuwnox xyycanuzuda — sne Myxum VCUMAUKIAPHUHHS MPAHC2EH HAGIAPUHU
Apamuid, YCUMAUKIAPHU XUMOSI KUIY84u OUON02UK eocumanap, Oaxkmepuan

yeumnap,  Ouoeymyc,  MYRPOKHU  Kauma — MUKIO8YU  8OCUMANAPOA
MUKpOOUONO2UK MAscugh;
* Yopeauunukoa — ycumauk, Mukpob maccarapu 6a KUUWIOK XVIACAAUSU

YUKUHOUNApU — acocuda — camapanu — 03yKa — Moooanapu — mauépaau,
IMOpUOEHeMUK  YCYIIAp ACOCUOAd YOp8a MOJIAPUHUHE AHU 30MIAPUHU
apamuus;

* Inepzemurxada — MukpoOUOLOSUK CUHME3 84 POMOCUHMEMUK HCAPACHTAPHUHZ
SAH2U MYPAApU Acocuoa OUOIHEPLUSHUHS AHSU MAHOANapuHu sApamuw, 6uo2as
mauéprauoa ouomMaccaHurne OUOKOH8EPCUAICU,

* Tubbuémoa — mubdbuUém Ouonpenapamiapu, MOHOKIOHAL AHMUMELLANAD,
ouazHOCmMuUKa YuyH npenapamiap, 6aKyuHauap, UMMYHOOUOMEXHOI0UAHU
PUBOIICIAHUMURA  XUSMAM  KULY84Uu  pakobambapoour  bOuonpenapamiap
apamuus;

% IKON02UAOA — 0KABA CYSLAPHU MO3AN06UU 64 AZPOCAHOAM YUKUHOULAPUHU
Kauma — uwiamaouear — 9KOJNO2UK — XABCu3  MeXHONo2UANap  Apamuil,
SKOMUSUMUHU MY3UUL 84 X.K.

Cyurru  vwmapaa Ouosoruss coxacuja amaira OITraH  HHKWJIoOui
y3rapunuiap, OMOTEXHOJOTUSHUHT PUBOKJIAHMILIKAA XaM KaTTa poyib YVilHaau Ba
YHUHT SIHTH, HICTUKOOJUTH WYHAIUIILIAPUHN OYMJIMIINTA, OMOJIOTHK >KapaéHmapiaH
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unuiad yukapumia GoinanaHuIl YerapalapuHUHT KeHrainmura oaub kenau. bup
cy3 Oumnan a#Ttranga “buorexHosiorus” - WHCOH Ba XaWBOH, VCHMIIUK Ba
MUKpPOOPraHU3MIIADHUHT XYyXaipa Ba TYKUMalapuHU €KW YJIApPHUHT aJlOXH]Ia
KUCMJIQPUHU  yTWIM3anusam (Kaita wunuoiam, QolpaiaHun) Makcaauia,
OMOKHUME, MUKPOOHOJIOTHS, MOJIEKYJISIP OMOJIOTHS Ba MyXaHIUCIUK (haHJIapUHUHT
MMKOHUSTIAPUHU UILJIATUII OPKAIW Maij1o OYJIraH WIMHM Ba amMalvil axaMusaTra
9ra 6yIraH HCTUKOOIUIHN iy HATHIIHp.

Y opaui mapouTaa OCOH TONMJIAAUIaH Ba KaWTa TUKIAHAJUTAH
MaHOanapaH, MHCOH Xa€TH Ba CaHOAT yUyH 3apyp Ba MyXuM OViraH MoJgaiapHu
KaM OJHeprus capd KwiraH xojjaa, HIrad YHKapuil HWMKOHUHU Oepaju.
“3aMoHaBUl OMOTEXHOJIOTHUA™ - JETaHAa 3ca XO3Uup Oy COXAaHUHI WKKU HHPUK
HyHanmumM Ky3aa TyTHWIAaOu: T€H Ba XyKailpa MyxaHauciauru. Jlapxakukar, Oy
UKKH HyHanui ymoy Mypakkad Ba ky1uia0 ¢annap opaiufugaru TeXHOJIOTUSTHUHT
9HT KaTTa KUCMUHU TAaIlKWJI KWIQJW Ba XKyJa XaM KEHT OYJraH MIUIATHIIHII
UMKOHHUSITIIApUTA STAIUP.

Vrran ACPHUHI OXHUPTM HHUTUPMA HWUIApUAA alHAH MaHa 10y COoXaja,
ouonoruk (aon mojmanap unuiad yuMkapuil Oyiinuya karrta myBaddaxkusTiapra
SPUIIMIAM. OHr aBBajo, Oy WHCYJMHHMHT T€H MYXaHAWCIHK TIpernapartiapH,
WHCOHHHU YCTHUPHUII TOPMOHHU, UHTEPPEPOHIAP, WHTECPICHKUHIIAP, dPUTPONOITHH,
TYKAMa TUTa3MUHOTCHIIAPUHUHT aKTHBATOPH, KATOP MOHOKJIOHAJ aHTUTEIUIajap Ba
BaKI[MHAIAp UIUTA0 YUKAPUIITHUHT CAHOAT TEXHOJIOTHUSCUHUHT SIPATHIITaHIUTUIUD.

Canoar OMOTEXHOJOTHSICH yCyJapuaaH ¢oinananud, AOPUBOP MojjaIap
unuiad yukapum Oyiinuya miamui Ba amanui unuiap AKIL, Anonus Ba FapOuii
EBpomanunr 6ab3u MamanakaTiapuaa ¢gaon oaud copunmokaa. by manakariapnaa
OMOTEXHOJIOTUSIHM PUBOXJIAHTUPHUIL YUyH QXpaTUITaH MAOJaFHUHT y4YJaH UKKHU
KucMmu capdianMoka. by MamiiakaTiapHuHr nesipiau 6apyacuaa, OMOTEXHOJIOTHK
JoMuxanapHu KyJ1a0-KyBBAaTJIOBUM JaBiaT JacTypiapu KaOyid KWIMHTaH Ba
MyXuM (DyHIAMEHTaNT TAaIKUKOTIAp Xamja SHTd OMOTEXHOJOTUK MaxCyJIOTIapHU
XalIK XyKanuruaa Gpoiaatanuim 6yitimaa haorn aMantuii Hiwap o6 6oprIMoKa.”

3amonaBuii Canoar OMoTexHOJOTHsACH coxacuaa ertakun mamiakat AKII ma
dbyHIaMeHTa)I Ba aMajiuid TaAKUKOTJIIApHM OJMO Oopuill Makcaauaa Kymiad
UXTHCOCTAIITaH OMOTEXHOJOTUK (upManap TallKWi KWIMHTaH Ba ynap JlaBmat
xamza xycycui mabnarnapaan ¢oigananu0, SHT WMPUK MyTaxacCUCIApHU *Kajio
THO, KHUCKa Mypajaarga THUOOMET y4yH KaToOp OKCHJI MaxcCyjoTiapu umuiad
YUKAPUII TEXHOJIOTHSIIAPUHA SPATHUIITA SPUIIIATIAD.

CaHoat OMOTEXHOJIOTHSICH PUBOXKIIAHUIIH OYiinua SnoHus )kaxoHaa UKKHHYA
ypuHna Typaau. Arap, OMOTEXHOJOTHUSHU aHbaHABUN coxamapu — (QepMmeHtiap,
AaHTUOMOTHKIIAP, aMUHOKHUCIIOTJIAp UILIa0 umkapuin Oyinya SInoHus Kyaa xam
Kywid Oyica, 3aMOHABUN OHOTEXHOJIOTHS MaxCYJOTJapu SpaTHIl COXacHia,

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 135 p.

? Deniz Ekinci “Biotechnology” Croatia, 2015
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yJIapHU  pUBOXJIAHTHpHUINTA  KUpUIIWIraH. by wmakcagga  SNOHUSIHUHT
PUBOXIJIAHUIIM YYYH aAHbAHABUM WYJI TaHJIAHTaH, SbHU WIMHUHA-TEXHUKABUN
axOopornaH amanuérna ¢oialiaHuil Ba TeH MYXaHJUCIUTH TEXHOJOTHSIIaApU
Oyiirya maTeHT Ba JIMIICH3USJIAPHU Ba MUKPOOPraHU3MIIAp IITaMMJIAPUHHU YeTJaH
cotu6 onum Mympkawianrad. [llyaunar Owuman Oup karopaa SnoHUSIIMK
MyTaxacCHUCIapHU Te€3 MyAJaTAa 4YeT J3JUlapAa MajaKaJapuHU OIUMPHUII XaM
YHUBEpPCUTETJIAp Ba caHoaT GupmMmanapu JiadopaTopusiuiapujia TeH MyXaHIUCITUTH
Oyinya Y3MapUHUHT WIMHAN Ba aMaiuil MIUJIApUHUA KEHTraUTHpUIIra Xam aJoxXuia
»pTHOOP OepuIraH.

AKII Ba SImonust katopu, 6uorexnosorus Fapouii EBpomna mamnakatiapuaa
XaM TE3KOpJIMK OwiaH puBOXJIaHUO Oopmokna. IlllyHuHrnek, OMOTEXHOJIOTUS
lNommannus, Utanus, Jlanus, [1IBenus Ba Oomka MaMmiakariapaa xaM Kyaa Te3
CypbaTiapaa PUBOKIAHHO GopMOKza.”

Canoat OMOTEXHOJIOTHUACH >KapaéHiapaaH (oijanaHuill KeWWHTH Husuiapaa
aliHukca, XuTol Ba XUHIUCTOHJA YTa Japa)kajga puBoxkjIaHuO Oopmoxia. Miruu
Ky4lMHU, OJHEPrusHM, CYBHM Ba OoIlKa Kepakiu oMmwuUiapuu EBpomna
MaMjakatiapura Hucbaran ap3onsmrd  Ocué  Mamilakatiapuga — KyliMma
KOPXOHAJIAp ApPaTHUII UMKOHUHH SIpATAH. BUOTEXHOJIOTHK yCyJUIap acocuaa JOpH-
napMoHiap (aHTHOMOTHUKIIAp, BUTAMUHJIAP, OPraHUK MCJIOTajlap Ba X.K.), O3yKa
OKCWIJIapu MIILIa0 YMKapull iynra Kyvwiradn. by mamiakatiapia OMOJIOTHK Ta3
(MeTaH rasu, sbHU Ouoras) Tauépai xKyaa xam cudatian wyara KyiuiraH.

Huar kwiamusky, MamiiakaTUMU3/1a XaM OMOTEXHOJIOTHK Kapa¢HiapaaH
doiimananuin Te3 opaja KeHT Mynara KyHWiaad Ba )axOH CTaHIApPTIapy acocuia
PUBOXKJIAHTAH JlaBlaTiapjard kabu unuiaii Oonuiaiiau. bByHUHT y4yH HT aBBajo
MUKpPOOMOJIOTUK ~ OMOTEXHOJOTMs  WyHamumu  Oyiinya uWOuiad  YUKapHil
TapMOKJIAPUHU TE3POK HUYra KyHuI Makcajara MyBOQUKIUP.

ByHuHT yuyH SHT aBBajo OWJIMMJIOH WHCOHJIAP, UKTUCOMYWIAP Ba ETYK
MaJlaKaau GHOTEXHOJIOrIap Kepak 6yuamy. YiinaiiMaHky ymoy KyiaHMa cH3 a3u3
VkyBumiiapra ‘“buorexHonorus acociapu’ GaHUHM Y3IAMITUPUILIA YKYB-YCITyOuid
Ba WJIMHI MaHOa cudaTuga acKoTau.

Ymby kymnanma Oyiinua (QuUKp Ba MyJOXa3aJapuHTU3 Myauiud Y4yH
KeJrycuja siHaga cudariu Ba MyKamMMall YKyB alaOUETIIapUHU SIpaTHUINIA Kyl
KEJIa]I!.

Canoar OuMOTEXHOJOTHSICM €K OHOJIOTUK KapaHllap TEXHOJOTHUSACU
OMOJIOTUK areHTiap €K YJIApHUHT MaxXmyajdapuaaH (MHUKpPOOpPraHU3MIIap,
YCcuMIIMKIap Ba XaWBOH XyKaipanapu, yJapHUHT KOMITOHEHTJIApUAH) Kepakiiu
MaxcCyJIOTJIap UILIa0 YMKAPHUII MaKcaauaa caHoataa (honJamaHuIll JeraH MabHOHU
oepanau.

Canoat OMOTEXHOJIOTHICH KapaéHiiapy MUKPOOPTaHU3MIIap/iaH, YCUMIIMK Ba
XaBOH Xy)Kallpajapu Ba TYKMMalapuIaH, XyxKaWpa OpraHHeUIajiapH, yJIapHU
ypab Typran memOpaHamapHUHT co( €KW yIapHUHT MMMOOWLIIAINTAH XOJIaTHIa
OKCHJI, OPTaHUK KHCJIOTAJIAP, aMUHOKHUCIIOTAJIAp, COMPTIAP, AJOPUBOP MOAJAIap,

* Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010.
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dbepmeHTIap, TOPMOHJIAp Ba OOIIKAa OpPTaHWK MoOJAIajIapHu (MacaiaH, Oworas)
unuiad yukapuin (CMHTE3 Kuiauiga), cod XoJjga MeTaul aXpaTull, OKaBa
CYBJIAPHU Ba KMIIJIOK XY KaJIUK €KUM CaHOAT YMKUHIWIAPUHU KalTa MIUIANIIA KEHT
dbolnananuIaIm.

®dan cudaruna YrraH acpHUHT 60-HwmapujaH IIakUlaHa Ooliaral
OMOTEXHOJIOTUSIHUHT TapuXura 4yKyppoK Haszap Talulacak, MUKpOOpPTaHU3MIIAP
Epaamuaa “OMKFUTHIN, “QUUTHIN’ KapaéHJIapu UHCOHUST TOMOHUJIAH KaJuM/IaH
KCHI HWIUIATHINO KEeNWHAETTaHJIMTUHUHT TyBOoxXu Oymamu3. CyTmaH- KaTuk,
y3yMlaH- BUHO Ba CUPKa, a4UTKWJIap €pAamMuja -HOH Tauiépniaml Ba OOIIKa OHp
KaH4a OWOTEXHOJOTHK >KapaHJIApHUHT KAYOH HMXTUPO KUJMHTAHIIUTH XO03UpUa
aHUK MabJIyM 3Mac.

YMyMaH, OKOpUAa 3UKp JTWITAH MUKPOOpraHu3miiap €EpaaMuia amaira
OIIUPHUJIAUTAaH OMOTEXHOJIOTHK jKapa€HJapJaH Xo3upradya XaMmM HHCOHUSTHHHT
PY3FOp IOPUTUIINAA KEHT KYJUTaHWIUO KETMHMOK/IA.

CaHoar OHOTEXHOJIOTHSICH MOXHUSTUHM TYIIYHHMII Y4YyH MHCOJIIapra
MypokaaT Kwianuk. bakrepust Xyxaiipacu xap 20-60 MuHYTHa, auuTKU
3amOypysiapu 1,5-2,0 coarna umkkura OYIMHMO Kymaicanap, CyT SMHU3YBUHIAP
Xy’KallpaJapUuHUHT MKKUra OYyJIuMHUIIM YyuyyH 24 coar kepak Oymanu. bup keua-
kyHaysna orupyurd 500 kwiorpammiau Oyaran kopamon 500 rpamMm  OKCHII
Moaaacu tymiaca, S00 xkumorpamm auutku 3amOypyru 500000 kwiorpamm €xu
yaaad 1000 mapotaba KympoK OKCHIT TYTUTAMIN.

SIna Gup mucon: 1 xkyO MeTp o3yKa MyXuTHAa a4yuTK U 3aMOypyriapu 24
coataa 30 KuorpaMm OKCHJI TYIUIAWIU, IIyHYa MUKAOPa OKCHII TYIuIaml yuyH 18
reKTap epra HyxaT 3Ku0, y4 Oi MapBapHIll KWIHIII JO3UM OYIaau.

Konasepca, Mukpo6 eTHIITHpUII Ha 00-XaBora Ba Ha ¢acira O0FauK. YnapHu
SHT ap30H 03yKa MYXUTH[A - Xap XWJI YMKUHAWJIAp, KJIEeT4aTKa, METaHOJI, METaH
ra3u Ba BOJOPOAJIa YCTUPHUII MyMKUH. MUKpoopranu3miap HadakaT OKCHII, Oalku
Typiau (epmeHTiap, Ernap, BUTaMUHJIAp, MOJHcaxapuiap Ba Oomka Oup Katop
doitnanm MaxcyaoTiiap CUHTE3 KHIIaIu.

byrynra xemu0, 3amoHaBuii CaHOaT OMOTEXHOJIOTHSICH YCyJUIap Ba TEH
MyXaHIUCTUTH Epaamuaa (dapManeBTHKa YYyH UWHTephEpOHap, WHCYIINH,
COMATOTPOTHH, TenaTUTra KapIiy BaklWHA, (epMEHTIAp, KIMHUK TaAKUKOTIap
yUyH JAMArHOCTUK aménap (ru€xBaHJIMK, TeNaTUT Ba OOIIKa OMp KaTop IOKyMIIU
KaCAJUTMKJIAPHU aHUKJIAI YYYH TECT TU3UMJIAp, OMOKUMEBUM TEKIIMPUIILIAD YUYH
TypiAu  XWIJard  peakTUBIAp, OTWIyBYaH  OHOJIOTMK  IUIacTMaccanap,
aHTUOMOTUKIap Ba Oomika Kymiaad OwoapanamMaid MaxcyloTiap) uIuiad
YUKapUIA/IH.

[vBO, cUPT, KUp IOBUII BOCUTANAPU HWIUIA0 YUKApHUII, TYKMMAuWUIUK Ba
TEepHU olUIall Kabu >kap€Hiiapia UIUIaTUIaAural GepMeHT Mpenapariapy uiiad
YUKApPHUII Ba KyJUIAll XaM KEHT MyJIra KyWWJIraH.

CaHoatr OMOTEXHOJIOTUSICH ACOCUI WYHAJMIIAPUHHU, IHAPTJIH PABHMILIAA,
KyHugaruya rascuguiani MyMKHUH:
% 03YKa MaAxCyI0mMIapu GUOMEXHOIOSUACU,
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% KUULOK XYXHCATUUOA UIAMUIAOUSAH NPENnapamiap OUOmexHoI02usICuU,

* CAHOAM MaxCyI0maapu GUOMEXHONIOUACU;

* 00pUBOP MOOOANAD, OUACHOCTIUKA 64 PeAKMUBILAD OUOMEXHONI0LUSACU,

% 0102UOPOMEMAILTYP2UAOA UULAMUNLAOUSAH OUOMEXHOLO2UA,

* mabuammnu Myxo(hasa Kunuw yuyr 3apyp 6yn2an 6uomexnoio2usIap.

Opnatna, MUKpoOpranu3mMiIapHu Qoiiiany Ba 3apapiu ae0 Yprauuiira Xapakar
KwimHaau. by  duxp wmymiako  TyFpu omac.  Dukpummizya, Oapua
MUKpoopranusmiap ¢oiiian, 4yHKH yjaap Tabuatia MOAda aaMalluHyBuAa (Hao
KaTHaIlaJd Ba KYmiuad Xuiama-xwil Xa€Tuil 3apyp Mojjanap CHHTE3 KWJIaJu.
bunob6apuH, Mukoopranuzmiap Ou3 smad TypraH JyHEHUHT SHT KyApaTid UIiad
YUKAPYBYH KyUUTUD.

VYnap xap xus1 PU3MK-KUMEBHA MyXUTra YMIaMIId, T€3 MOCIaHyBYaH, TYpIH
03yKa MyXHUTH/IA ST KOOUITUSATUTA 3Ta.

buonoruk  ’kapaéunapia = auuTKU  3aMOypyFiapd,  MHUKPOMHMIIETIIAp,
OakTepusulap  Ba  aKTMHOMHULETHap  (Wybaanud  3amMOypyFiap)  Kabu
MUKPOOpraHu3MJIap1aH doiinananunaam. byryn MaB¥KyJ10T
MUKPOOPTaHU3MIIAPCU3  SIail  ONMaiM, MHUKPOOPTaHM3MIIADHUHT Y3H 3ca
AiaBepaau. AWTaMIMK, OBKAT Xa3M KWIWII TU3uMuaa ¢aod KaTHallaJuraH
MUKpPOOpPraHU3MIIap MUKIOPH KaMmailnd kerca, qucOakTepruo3 Ba y OujaH OOFIMK
Oynran OollIKa KacayuUKIap pyi Oepaau. SHa O6up MUCOI, TYNIPOFU CTEPUIUIAHTaH,
SBHA MHUKpOOJapH YIIUpWITaH TyBakjiapra YCUMIMK YTka3u® Oapya Kepakiu
MUHEpAJl YFUTIAPHU XaM CTEPWJIAHTaH XOJIa COJICAHTH3, KydarT 4-5 KyHAa€K
cynub KoJaau.

XXI — acpra 3amoHaBHii OMOTEXHOJOTHS YJKaH IOTYKJIap OWiaH KupuoO
Kenau. MHCOH TE€HOMUHMHI TyJia YKWIMIIHA, OJIMHIAH peKalallTUPUITaH
XycycysTiiapra sra OyJiraH mraMMJIapHU sipaTa OWIWII, KapUMACIUK CUpJIapUHU
OYMII Capy UHTUIMIIL, Oup cy3 OuiaH ailTranga adaavilJIMKKa UHTWINIL, OYyT'yHTH
KyH (haHU IOTYKJIapH OJIauAa a)COHA SMACIUTH XaMMara MabIyMJIup.

Vrran acpuuar 80 — 90 immnapunan Gomad, ayHé onumIapuHHHT “XXI| —
acp OMOTEXHOJIOTHS acpu Oyiamau” AeraH OamopaToMys cy3iaapu OSKH3 dMACIUTH
KyTu1ad Mucosuiap OusaH ¥3 TaCAUFUHU TOITMOK/IA.

PuBoxiianran, 3aMOHaBHI OMOTEXHOJIOTHUS (PAaHUHUHT aCOCHAA YHUHT YJIKaH
IOTyKJ1ap MaHOau Oynamum Mukpoopranusmiap ayHécu €ragu. lllynmaii skan
HPUILIMITAH IOTYKIap/a Ky3 WiFaMac, ®axoku OpraHu3MIIapHUHT XaM Y3 YpHu 00p,
ainbarra.

KenuHr, sHau ymoy TapMOKIaApHUHT peCIyOIMKaMu3/ia PUBOKIIAHUIIN YUYH
HUMajapra bTHO0p OepUIIMMU3 JTO3UMIIMTH Xakuaa Gukp ropurtaitnuk. Jactiad,
YbTUOOPUMU3ZHA OYTYH >KaxOH JIMKKAT YbTHOOpUIA TypraH OKCHJI TAHKUCIUTU
MyamMMOCHTa KapaTMOKUYMMHK3. CTaTHCTHK MabliyMOTJapra Kypa: AyHEa OKCHII
TAHKUCJIUTU Wuiaura nespiau 12 —15 MiaH. TOHHaHW TamKwi dTagu. by Owian
OOFNMMK OYyiraH KyWHaard MablymMoTiap cusliapHu Oedapk Koimaumpmanan ed
YHATAaNMH3:

Jyné 6yiinya 850 MIIH. JaH OPTHK KUILIU OKCHIITAa MyXTOX, IryHAaH 200 miH.
JaH OpTUKporu 5 €mrava Oynran Oonamapaup. S0 MJIH. JaH OPTHK KHUIIH
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owtnkAaH BadoT sTaau, ynapaan 40 MiH gaH OpTHKporu €m Oonamapaup. 1
cytkana yprada 11000 €m Oona xaérmaH ky3 roManud. Abarra, KeITUPHUITaH
Kymuanap xap Oup MHCOHHHU Jiap3ara cojiMai KynMaiu.

Xy11, OKCWJI TaHKUCIWTH MYaMMOCHHHM XaJI KWIWII YYyH KaHJad MIILIAp
amajra olmMpUIMOKIA, KoJlaBepca, OMOTEXHOJOTHUS caHOaTu OyHra Kai Japakaja
XHACCa KyIIMOK/IA.

Okcu MyaMMOCHHM XaJl KWJIMII YYyH JAcTJa0KU YPUHHUIILIAD IPY-XOTHH
TaycoHnmapHUHT auUTKWIAp Ba OaKTEepPUSUIAPHM YCTUPHUIN ydyH mapaduHman
doimananuman  Takaud  dtumrangad  O6onwutanran  9au.  T.A.Taycon
QUUTKUJIAPHUAT MapaduHIaH OKCHIJIAHWIN OKapaCHUHUHT alpuM  OpajuK
MaxCyJoT/iapy Ba Bj; BUTaMWHUHU CHHTE3 KWIHMIIMHA ucOoTnad Oepau. by
nactinabku  ypuHunuiap oau, anbarra. [lysgan keiima C.W.Ky3nemnosna,
b.N.Ucouenko, JLJ.Irypum, I'.H.Morunesckuii Ba Oomka my Kalu
OJIMMJIAPHUHT W3JIAHWIIUIApW, Ha3apuid Ba amaauid Taxpubaliapu KyNruHa
MHUKPOOPTraHU3MIIAp YTJIEBOJOPOMJIAPHU OKCHUJJIA OJIUIIA MYMKUHJIUTHMHU PaJl
ATUO OYIMac apaxasa ucOoTIaIu.

by TamKuWKOTIIap WHCOHUAT aWHUKCA, OJAWAA OKCUJl TaHKUCIWTH YTKUP
MyamMMmo OYiu0 TypraH Oup naitiaa Karta YbTUOOPHHU Kajnbd 3Taau.

Opannusa, Wranus, Anonus Ba AKII kabu XaXxOHHUHT PHUBOXKJIAHTAH
MamJIakaTiaapuaa xaM HeTaaH OKCHJI OJIMII MyaMMOJIAPUHU €YHII YYYH WUIMUN
U3JIaHUIUIap 00 GOpmiIIK Ba OUp Kajap ¥3 €eYUMUHU TOTIJIH.

OUKPUMHU3HN KEHraWTHUpraH XoJjAa YKyBumjapra TyLIyHapiau OYJIWIIN y4yH
Oy xkapa€Hma MUKpoOpranuszmiap ¢GaousITH MEXaHU3MU XaKuaa TYXTaIu0
YTHUIIIHH KOU3 J1e0 XUco0IaiMus.

Auutku Ba Oaktepusuiap mapaduHmaHn OuomMacca XOCHJI KWIHIL YYyH
y3mapura Kepakiu OyiraH yriaepoaHu Ba XyxKaWpaHuHT Xa€Tuil GaoiusITH y4yH
sHeprusi MaHOau OYnuMO Xu3MmaT KWiaJurad, OKCWJI Ba BHUTaMHUHJIAPHU
CUHTE3Nalaurad, pakud Ba JylIMaHJIapJaH XUMOsI KWJIaJUraH BOJAOPOIHU TOMUO
onaaunap. lIIyHUHT ydyH Xam OMOCHHTE3HUHT HUXOSTAA IOKOPU OOCKUY/A YTUIIIN
Ba yTa MaxCyJIOPJIUTY a)xabJlaHapJIM X0JI HIMAC.

OuKpUMUZHUHT UCOOTU cudaTuja KyHujaara MUCOUTAPHU KEITUPMOKUYUMMU3:
Mukpoopranusmiap 1 1. MybpTagun Ty3wmimgard napadunnapaan  (10%
HaMJIMKJaru Ta€p maxcynorra xucodnanranaa) S80-630 kr okcui cakjiarad 1 T.
OuoMacca xocws Kuiaaud. AWHM mnaiTaa TUAPOIW3 3aBOJUIapu dca IIyHYa
MUKJIOpJAard a4uTKA MaxCyJOTH MIIa0 yukapuil yuyyH 5,5-6,4 TOHHAa MYTIaKo
KypYyK XoJlataaru ¢rod Kunukiapunaan Qoiinananaaunap. Opanaru dapk andarra
KUIAUM, KosiaBepca, mnapaduHga €roura HUcCOATaH yYIJIepoa Ba BOAOPOJJIAp
MUKJIOPU HHUXOATAA Kynm OYnuO, OuWocuHTE3 >KapafHura ce3wapiud TabCUp
KypcaTaau.

[unpomm3 maxcynotnapuman (apkmm paBumiga Oy MaxCYJIOTHH OKCHII —
Butamuaid KoHeHTpaT (OBK) ne6 roputuia 6onuranan. ¥Y30K BaKTaap 1aBOMHIA
onu6 Oopwiran uiMuii u3nanunuiap Hatwkacuaa, OBK vuHr yopBa Monnapura Ba
WHCOHIapra 0e3apap IKaHIUTH HCOOTIIaH IH.
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Kenunr, mry ypunna ybTHOOPUMU3HHA YOPBAYMIMKAA OKCUITa OYirad Tamadra
Kaparaimuk. Jlactna®d »bTHOOpPUHIM3ra KyHUJard CTaTUCTUKA MabIyMOTJIApUHU
XaBoJia ATMOKYMMH3: MamJIaKaTUMHU3[a, OWUPIrHMHA MappaHIavyuiIuK KOMIUIEKCH
200000 T. o3yka unuiataau, 0y ozykara 20000 t. OBK, 200 1. amunaza, 200 T.
nesttoaasa, 80 T. mu3uH Ba 60 T. METHOHWH KYIIIUII KEpak OYiaiu.

Xyu1, OyJapHUHT YpHUHU KaHAal KOHIMpUII MYMKHH? MabliyMKHu, IOH
YOpBAYMJIMK yYyH acOCHil DSHeprusi Ba OKCHJI MaHOau XHMCOOJIaHAIU.
[Tappannaunnukna aespiau 100%, uyukaumnmmkaa 80%, xopamomurmimkaa 30%
o3yka - Oy Makkaxyxopu, apma, OyFaoW Ba KaBaap KaOu OOIIOKJIW SKHUHIAP
XHccacura TyrFpu Kenann.4

XaWBOHJIAPDHUHT  MaxXCyJNJIOPJAUTMHUA  yHra  Oepuiaurad  O3yKaHHHT
TYUMMIIWIIUTY, INIYHUHTJEK YHJAard OKCUJIHMHI TaHKUC AaMHUHOKHCIIOTajgapra
Ooinuru TapMuHIaRAu. bupok, acocuil pypaxk SKHHIApH — MaKKaXyXOpH Ba
Oyrmoil — Oy Tanmabmapra xaBoO Oepmaiian. OUKPpUMUHUHT UCOOTH cudaTuIa
KUIUIOK XYXKauK (annapu JokTopu [.B.PequukoBHUHT KyWuaaru WIMUN
MabJIyMOTHHU Kenatupamus: “byFnoi, aprma, MakkaxyXxopu [TOHUIA OKCHII
MUKIOpU Kyda KaM OYau0, SHI MyXMMH 4y4yKa OoJiajlapu y4yH 3apyp Oyiran
AU3UHHUHT aturu 23-37%, xyxanap yayH sca aturu 20-32% mapxya. JIn3uHHUHT
OyHuya erapiau OyJMaraH MHKIOPMHU XaM XaWBOHJIAp TYJAJUTU4Ya Y3jialiTupa
ofMaiuiap, SbHU UYy4YKa aprna JOHM TapKUOUJaru JM3UHHUHT 20,
MaKKaXyXopuaard JU3UHHUHT 72, Oyrnoigaruauar 50 Gou3uHM Y3IanITHPHINN
MyMKHH. MabIyMKH, XalBOHJIAp oO3yKadaru (akaT TaHKHC aMHHOKHCIIOTajap
YIIYIIUTa TEHT KeJaJUraH OKCUJI KUCMUJAH camapaiv (HougaaHnuil KOOMIHSITHTA
sra. bynnan kenn6 umkaguran Oyicak, I0H O3yKacura SHT KAUMMATJIM KOMIIOHEHT
— OKCHJI, arap y JIM3WHTa TyHuHMaraH Oyiica, XalBOHJIAp OpPTaHU3MU YJIapHH V3
OpraHu3MJIapy Ba TYKUMajapuaa OKCHUJI XOCHJI KWJIMIIra 3Mac, OOIIKauapok
alTranjaa ryur, CyT, TYXyM €KHU KyH XOCHJI KHJIMIITa 3Mac, OAJIKU MUKW SHEPrus
MaHOau cudaruna capduaiigunap. JJoHaa TaHKMC aMMHOKHCIOTanap — cudaruaa
TPEOHMH Ba TpUNTO(AH €TUIIMAca XaM LIy X0JIaT 103 Oepaau.

Xyu1, OOWIOK/IM SKUHJIApAard OyHAall TaOuui eTUIIIMOBYWIMKHU KaHJau
Oaprapad >Tull MyMKUH? ByHUHT y4yH JOHJIM O3yKa TapKuOWra OajuK Ba CysK
YHH, CYyT KYKyHH, COsl (JOH/IaH €FU a)KpaTUO OJIMHTaHAAaH KeWHH KOJTraH MPOT KU
KyHXapacH) Ba 03MKa aYUTKUCUHU KYIIUII KEpak.

MyTtaxaccucnapHUHT XHucoOyiapura Kypa, UILad YMKaApUIl XaKMUHUHT SHT
IOKOpY YHYMJIOPJIUTH TIAPOUTHAA KOPAMOJUIAPHU OOKHUII YUyH OaluK Ba CysK YHH,
CYT KYKYHHU, COSl KyH)Kapacu unuiatuinu6, 1995-2000 itminapaa 4opBaunIuKHUHT
okcuira Oynran Tamabunu Oop Wyrm 28-30% MuKIopuaa KOHAHMPAJH,
nevnnranay. by etummoBuYMIIMKHY OapTapad STUIN yuyH OMOTEXHOJIOTHS CAHOATH
MaxCyJIOTJIapy SHT aBBaJl YOPBAYMIMKHU KOMIUIEKC OMYXTa €MUHU OOHUTHIIra
MYJDKaJUTAaHTaH TypJd MaxcyJoTiapuaaH doiganianana. Ymap opacuia 03yKa
AQUUTKUCH aJIOXUAa YPUH TyTaIu.

* Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010.
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O3yka  auUUTKUCU—-TYHUMIIMIIMK  Xycycusatd Oyiimua ©Oapua  IOKCak
YCUMIIMKIApIaH YCTyH Typaau. XahWBOH OKCHWJI PAallMOHUHUHT 25% HU a4yuTKH
3aMOypyFU OKCHJIM TAlKWI 3Tau. By okcuil camapanopiauru 6yiinya cyT OKCHIIU
— KazewHJaH KaMm Gapk Kuiaagu. AUYMTKA OKCUJIMHHUHT 80% JaH KYIporu
V3namtupuiaaad. AYUTKH OKCUJIMHUHT Xa3M OV kodduimeHTu KopamoJiap,
Kyinap Ba xyxanapna 83— 91% opanuruaa y3rapub Typaau. YJIapHUHT YCTYH
TOMOHU IIIYHJaKH, alHaH a4yUTKU TapKuOuaa JOHJIM O3UKaja eTapjiu OyiMmara
TAHKUC aMUHOKHCIIOTajap Ky Oynaau.

Mucon Tapukacuma KyWuJarwiapHd YbTHOOPHHTH3TA XaBoja dTaMu3. bup
TOHHA ayuTKuga 41-42 Kr TaHKUC aMUHOKHCIIOTa (iu3uH) Oyica, 1 T. apma Ba
cymuna Oy mukaop 10 maporaba xammaup: OOIKA TAaHKUC aMUHOKHCIIOTaIap
(TpeoHWH, METUOHUH, TpuNTodaH) ayuTKHUIA apra Ba cymujarugan 3 — 5 mapra
kym. ['myramun kucinota 3ca 1 TonHa auntkuaa 65 — 110 kr arpoduaa 6ynuo,
JOHJATUIaH aH4a Ky Oyiau.

By kypcarkuunap a4MTKUHUHT yHYa Kyn OYyiIMaraH MHUKIOpU (Xaxmura
HucOaTaH 5 — 6%) YCUMIIMK OKCUJIMHHUHI CU(AaTUHU Ba Xa3M OYJIMIIMHU KECKUH
OpTHIIINTA XaM/Jla yyiap capPuHu aHua KaMaUTUPHUIITA UMKOH sIpaTajiu.

Mukpo6 OMOTEXHONOTUSCH CAaHOATH TakiIu( ATaéTraH o3yka auuTKuiapu B
TYpyXH BUTAMUHJIAPUHUHT XaM MaHOau 0ynub xucoOnaHaau.

MabnymMku, 4opBa MOJUIApU YYyH 3apyp OyiaraH BUTaMHUHJIApJaH XaTTo
OupopTacu eTUIIMaral TaKAup/ia XaM yjap MebEPUIArueK PUBOKIaHA OJIMANIH.
Mopana Ba »dHeprus ajdMaliMHyBH Oy3uiau0, OpPraHM3MHUHT XUMOS Kydd
3auQramand. YCUMINMK O3MKACHIA 5Ca BUTAMHH KaM Oylamd Ba XaTTo 6op
BUTAMUHJIAD XaM yJIapHU Tal€piiail, cakiall Ba KailTa WOUIAl BakKTUAA TeE3
Oy3wiaau, aWpuMm Xa€Thil BUTAMUHJIAp 5ca VCUMIIMKIApAa yMyMaH XOCHII
oyImMaiu.

O3yka auyuTKUCU TapkuOujaa apma, Cyiau, HyXaT Ba cosira HuUcOaTaH -
pubodmasun (B,) muknopu 20-75 mapTa, nantaTeH kucioracu (Bz Butamunm) 5—
10 mapra, xonuH (B4) aca 2—-6 mapra kynm Oymanu. by BuTamuHmap XalBOH
OpraHu3MHu/1a AMUHOKHUCJIOTAJIap aJIMAllMHYBUJA, YCUMJIMK O3UKACHIAru
npoTerHaaH (oraagaHuIIIa Ba OKCHII OMOCHHTE31 1A Xal KUITYyBYH POJIb YiTHANIH.

[lyHu xam TabKuAJIall JO3UMKH, 03UKa auuTKucuaa Bi, (naHokoOanamMuH)
BUTAMUHU Oynmaiau. Y Ycumimkiapaa Xxam cuHTe3 Oyiamaiau. YHu ¢akat ojgam
Ba XaWBOHJAp WYarWaa SmOBYM OakTepHUsUlap Ba AaKTHHOMMIIETIIAP CHHTE3
Kuiaguiap. Uyukanap, mappanganap Ba € Kopamoyuniapja Oy BUTaMHH KyJa
KaM XOCHJI Oy au.

[y Ounan Oupra Bj, BUTaMUHM KOH XOCHWJI OYyIuWIAa, METHOHWH, XOJHUH -
HYKJIEUH KHUCJOTalap CHUHTE3WJ]a, OKCWJI, €FJlap Ba YIVIEBO/JIAPHUHT ajIMallyBU
KapaéHu1a MyXuM axaMmusaTra sra. Bjy BUTAMUHN €THUIIMACIINATH XKYKaJIap, 4y4Ka
Oonanapu, KY3W4OK Ba SHIM TYFWITaH Oy30KJIAPHUHT YCUIIMAAH KOJMIINTA,
KacaJUlaHUIIMIa Ba yiouMura oJu0 Kejlaau, Xamja 4YopBa  MoJulapu
MaxCyJIOPIUTUHA KaMaWTUPUO, YCUMIIMK O03yKAacH OKCHJIMHUHT Xa3M OVYJIMIIWHUA
KUWWHJIAIITUPAIN.
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HlyHuHr y4yH palMOHTa yHUYaJMK Kyn OynMaran mukaopna Bi, BuTamMuHU
kymmm (1 ToHHa o3yka xucobura 6op uyrm 0,015 — 0,025 rpamm) axoin0
HaTWxanap 6epu0, roKopuaaru 6apya KYHTUICU3IUKIAPHUHT OJIIUHU OJIA]IH.

MukpoOHOJIOTUK OMOTEXHOJIOTHSl caHoaTuAa 3ca Bi, BUTAMHUHMHM aleTOH-
OyTus1 MnuIad YUMKAPUILJIArd YUKWHIWJIAPHU METaHOOaKTepusuiap OWIaH auyuTHII
OpKaJIM OJIUII MyMKHH.

bynnan Tamkapu 4OpBauMIMKIA OMOTEXHOJIOTMK CAaHOATHUHI a)KOHUO
MaxcylnoTu — (pepMeHTNIM mpenapaTiapaaH (oiganaHud Kymmmya rymT Ba CYT
MaxCyJIOTJIapy ETUIITHPUIl MyMKHH. Pamuon Ttapkubura kymmirad (epMeHT
mpenapariapyu THPUK OpraHuW3Mra, aHWKca yinap aHda €m OynraHja, O3yKa
MOJIAJITApUHUHT XK Xa3Mm Oynummnga Epaam Oepamu. Iy tydaiinm uyuka
Oonanapu, Oy30KJap Ba KY3UUOKJIap YCHUILM Te3lallagu. YIapHUHT YpTa CyTKalu
Ba3Hu 10-12% ra optaam, o3yka capbu texanaan. bupok Oy xamm xammacu sMac.
SIXmm 03WKa MaccacHHM CYT a4UTYBYM OakTepusuiap XOCWJI KWJIaJWraH CyT
KAcloTacu OwWiaH KWINra CcUjIoc Taiépnami, KoHcepBamam MyMKuH. Cuioc
Tan€pjaHraHa O3yKa MOIJIAJIApH, >KyMIJaJaH, BUTAMUHJAP OJATAAard IMUYaH
Ta€pnaniarura HucoaTa aHda kam HoOy 1 Oyau.

Jlemak, YOpPBAYWIMKHU PUBOXIAHTHPUITHUHT SHT MYXHM TOMOHJIAPHUIAH
Oupu — Oy 03yKa cu(paTUHU TAKOMUJUTAILITAPUILIUD.

bu3z my naitraya MUKpoOOpraHusmMiIapHu (polgaid TOMOHJIApU YOPBAUYMIIUK
03yKa palMOHMHW OOWMTHIN WyUIapy XakKuga XHKOS KWIJIWK. OHIA 3ca
Oaktepusiiap Ba 3aMOypyriapiaH (oijganaHral xoJija OJAMHUHT OBKATIAHMIII
PAIMOHMHYU TAKOMWJUIAIITUPHINTA YbTUOOPUMHU3HU KAPATMOKUYUMU3.

Faina Ba OoIIKa KUIUIOK XY>KaJUK SKUHIAPUHU €TUIITUPUII YUyH KaHYAIUK
Ky4d FadpaT Ba MeXHaT capd KWIMHUIIM Xe4d kumra cup smac. lllyHunraek,
YOpBAUMJIMKIA XaM OyHH KYpHIll MYMKHH. MMHCON Tapukacuaa Kyhujarua
MabJIyMOTIApHUA YBTHOOPUHTH3rA XaBOJIAa STMOKYMMH3: Xap OWp TOHHA XaillBOH
OKCWJIM CUHTE3U yuyH Kamuzaa 4,8 — 4,9 ToHHa eHrwi1 xa3Mm OViaaurad 03uKa
oKcwid capd Kuiuimra TYFpu Kenaad. Arap Ou3 UCHTEMOJ KWIaJUTaH XaWBOH
MaxCyJIOTJIApUHU alloXuaa ofub KypaauraH Oyicak, KyHuJard MaH3zapa HaMOEH
oynagu: 1 T cyT okcunuHu Tai€pnam yuyH 3,8 — 4,0 T; 1 T. TyXyM OKCHJIM Y4yH —
3,9 —4,1 1; 1 1. mappanga rymTa okcwid yuyH — 4,5 — 4,7 1; 1 1. Mmon rymru
OKCWJIM Y4yH 3ca 9,3 — 9,7 1. xucoOura 031MKa OKCUJIU cap(IaHUILIN aHUKJIAHTaH.

XaiiBoHJIapHU OyH1all KaTTa — capd xapaxarjap OWIaH y30K BaKT IMapBapuIll
KWIKII YOpBa MaxCyJOTIapuiard OKCHJI TAaHHAPXUHUHT KUMMATIIAIIUO KETUIIINTa
0JIn0 KeJaau.

“Xym, HUMa KWIMII Kepak?’ - JeraH caBOJ TYFWIMIIH TaOUUUIUD.
buorexHosorus, MUKpoOHOJIOTHs Ba KUME (aHIapyu WXKOAUM XaMKOPJIMKAA O3MKa
MojJlanapyu, OMpUHYM HAaBOATAA YJIAPHUHT HHI MYXUM Ba KUMMATIM KUCMHU —
OKCHJI OJIMIITHUHT 3aMOHABHH TEXHOJOTHUSIIAPUHU WNUIA0 YMKAW. SIBHU, a4uTKA
3aMOypyFiIap 03yKa MaxCyJOTJIapWHUHT TapKUOWHW OOWHTHINHHUHT SHT acOCHUU
MaHOaapuaaH OMpY SKAHIUTH UCOOTIaH/IH.

[yauaraex, Candida asiogura mMaHCcyO, Te3 PHUBOXKIAHYBYM a4yUTKWIAp Ba
CeKMH YcaawraH Sacchoromyces amioawra MaHCYO auuTKU 3aMOypyFiap

21



BaKWUIapM HOHBOWYMJIMK Ba MHUBOYIJIMK COXallapHia WIUIATWIMIIN Oapyamu3ra
MabIyMaup. Maskyp MukpoOiap €paamuia yiia TaHKUC aMHUHOKHCIIOTanap —
JIU3UH, TpUunTo(aH, TPEOHUH Ba METHOHHMH UIIUIA0 YUKApUIIT HyJra KYyHuraH.

AMHHOKHCIIOTa Ba ayuTKWIapAaH OWpPWMHYM HaBOATAa SHI aCOCUH O3UKa
MaxCyJOTH, PU3K-pY3UMHU3 OYJIraH HOHHMHT O3WKa KUHUMATUHHM OIIMPHUIIIA
dboiamaHuIT MyMKHH.

ONMMIIApHUHT aHUKJIAIMYa HOHAA OKCWJI MHUKIOPH YHYAJIUK KYI 3Mac:
xKaBiap yHujaH Tan€pmanradn HOHHMHT 100 rpammuga xammacu Oynub 6,5
rpamMmraya, OyFaoW yHuJaH Tai€pianraH HoHAa — 8,3 TpamMMm OKcwi Oyiamw,
xonoc. bupok, omumnap ypra énumm KumuHUHT Oup KyHAa 450 T HOH eWwIn
Tyalan olagurad OKCHWJI MUKIOpU Oop — HyFu 29 rpammra s’bHU YHUHT ypTada
CYTKAJIUK OXTUEKUHUHT yuyJaH Oupura TEHI KEJNUIIMHA aHUKJaraHmiap.
[lyaunrAex, HOHMA JU3UH, TpUNTO(PaH, METHOHUH €TUIIMAWIU. YMyMaH OyFaou
HOHHUHT OHMOJIOTUK KuiiMaTu 38% HM TallIKWII 3TCa, OKCUIIHUHT co( mapyaiaHUId
33% ra Tenr. Xyu1, Kauaal ycyiap OujiaH HOHHUHT OMOJIOTHK caMapagopiIuruHu
OLIMPHUII MyYMKHUH?

Bbynna Ousra sHa OMOTEXHOJOTHK >XKapaéH OpPKAJIM OJIMHTaH JIU3UH EpJam
oepurii MyMkuH. ONMUMIaApHUHT TabKujyianuiapuya: 1 T yHra aturu 150 rpamm
JIM3UH KYIIWITaH/1a HOHIAru OKCUJI CU(aTH KECKUH OLIUIIN aHUKJIAHTaH.

byrnoli yHura OupruHa TaHKUC aMUHOKHUCIIOTAa — JIM3UH KYIIMJIraHAaruHa
HaTIDKajmap aHa IIyHZal. Arap yH TapkuOura etummaérraH Oapya TaHKHC
aMUHOKHCIIOTAJIap KYIIMIca, HUMa Oynaaun?

Jlemak, Oyfmoil yHuUra TaHKHUC aMHHOKHCIOTajapra Ooif  Oynran
AMUHOKHCIIOTAJIapHU, 3aMOypyFJapHH (XaMUPTYpyIl) COJHUII OpKaiun Ous
aMUHOKHCIIOTaJlap TapkuOuW Ba OHMOJOTMK KUMMaTH Oyiinya CcyT Ba TyXyM
OKCWJUIapUra SKWH Ba MOJ TYIITH OKCWUIAPHUIAH KOJMIIMAWINTaH HOH
MaxCyJOTJIapUHU  OJIMIIUMHU3 MYMKHH. XaMHpTypyll (akatruHa TaHKUC
aMUHOKHUCIIOTaJIapra 3Mac, OaJKu BUTAMUHJIAPHUHT MUKAOPHU Ba cudatu Oyiinya
Xam aH4a ooiaup.

YMymaH, OMOTEXHOJIOTHUS Ba CaHOAT MUKPOOUOJIOTUSICUHUHT PUBOKJIAHUIIH
dakar Kyn TOHHAJIM KUMMATIM O3MKA MUUIA0 YMKAPUIIHU 3Mac, Oajakd Typiu
xuijard GU3HoJIoruK Gaoi Mojaanap Uiiad YuKapuill UMKOHUHU XaMm Oepaju.

by Oopama OMOTEXHOJIOTHSI CaHOATH UMKOHMATIApU Oekuécaup. YIIapHUHT
sHa OuUp TapMOFM YCUMIMK KOJAWKIapuaan (mox — 1mmabba, Fy3amos,
MaKKa)XyXOpH TMOSICM, COMOH Ba XOKa30) Ilakap Ba YHHUHI YpHUHU OOCYyBUU
MaxcyJoTiIap Uiiad YuKapUILANp.

Mukpobuosior — oIMMIAPHUHT Taxpuba — caHoaT CHHOBIAPU  Ba
XUCOONMApUHUHT Kypcatummnya, 1 T. Kypyk €rouman 450 — 500 kwmiorpammra
eTKa3ub makap €ku Oup KyOMeTp 3uujiaHTaH €ro4 KUIUFH, apaxT napyajapy Ba
yruagaH 3ca 180 — 200 kr raya makap onum MyMKWH. OnMHraH TO3a IIakap
MOJJIaCH MHUKPOOHMOJIOTHSI CaHOaTH YYYH OKCHJl MOJJalapyu adUTKUJIApH,
BUTAMMHJIAp, CIIUPT Ba OMp KaTop MoJAallap Ba MaxcCyJOTJIap UILIA0 YMKapUIIra
ApOKIM Oynanu. XyAau 11y Wya OWIaH rIOKO3aHU UIIa0 YMKApHIL XaM MYMKHH.
Bynna sitna 6uotexHomornap €paamMura TasHaMu3.
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DyHUHI y4yyH YCUMIIMKHHMHT LEJUIIOJIO3a CAKJIOBYM KOJJAUKJIAPUTA KUMEBUU
¢ku ¢epMeHTaTUB HIUIOB Oepuiagu Ba HaTwxkaaa 55% rmoko3a Ba 45%
dbpykTo3anapaan nbopar map0dar oiauil MyMKUH. byHaal apanamiMa mypuHINTA
Oyitnda Ou3 ofaTiIiaHTaH caxaposara TEHIJIAIMO, caHoaT Wyiu OWjIaH OJIMHAIUTaH
JaBJary makapy YpHUHA OOCUIIIM MYMKHH.

['moko3an3oMepa3aHuHr Kamig STUIMIIM Ba YHUHT KEHT KYJUIAHWIUIIH
miaKkapiav —MoJJajlap UNulad 4YMKapull Wyauaa Karrta OypuwiIMIil — SCajlu.
Nmmobmmm3aruss kununarad Oy ¢epment épmamuna AKI, Snonwus, lanus,
Ounnanaus Kabu OWp KaTOp PUBOMIIAHTAH MamilakaTiapja KaHj JaBjiarujaH
smac, Oalky aHYa ap30H Ba e€Tapiid OyaraH XoM amé MaKKaKyXopu JIOHHIaH
MUJUTHOHJIA0 TOHHA IIaKapJM 03WKa MaxCyJoTiapu unuiad yukapmimokma. 2000
WUITHUHT Y3una 3 MUTH. TOHHA TUIIOKO3a (PyKTO3a mapOaTh UIUiad YMKapuiiraH Ba
Oy »kapaéH yudyH 3apyp Oynran ritokosam3zomepasza depmertu 40 mmH. AKII
JOJUIapU XaKMUJIa Uutad YuKapuiIraH.

ly ypuHna >bTUOOPUMHTU3HM WIMPUH TabM OepyBUM Mojjanapra Tanad
JapaXaCUHUHT OO OOpaéTraHIurura KapaTMOKUYUMHU3.

OHAWINKAA OUMOTEXHOJIOTHS CAHOATH HIMPUH MOJanap HWILIa0 YUKAPHUII
coxacuja MyTJako siHru caxuda oumokaa. by 6opana nactiiabku camapanu UIHU
Aurnusaunr Kentr ynuBepcutretu mnpodeccopu K. Crecu Oaxapnu, y V3
XoaumiIapu  OujaH  XaMKOpPJIMKIAa 3aMOHaBUM  OHMOTEXHOJIOTHMS Ba TEH
MYXaHJIUCTIUTH yCyJulapu OujiaH Iakapra HUcOaTaH MHHT MapTa IIMPUHPOK
OyJraH OKCHJI CHHTE3 KHJIQJWraH T'eHHU axpatud ojau Ba Oaxtepusira (E. coli)
yTKa3nu. baktepus Oy MaxcynoTHu unuiad umkapa 6ouuvtaau. lllynu abrioxuma
TabKUJA0 YTUII JIO3UMKH, STHTH TPAHCT€H MHUKPOO-OpraHu3M, OJaM OpraHu3MU
TaHa XapopaTujiaH I0Kopu Xapoparaa ycud kymnasau. [IIyHUHT ydyH XaM y MHCOH
y4yH yMYMaH XaB(Jiu sMac.

AliHE TakTAa OMOTEXHOJIOTHK WINIA0 YWKAPUII aManu€Tuaa KyHuaard
MUPUH TabM OepyBYM MaxcynoTiaap wunuiad yukapuiamorda. Acmapram-200,0,
CreBo3un-150,0, Taymatun — caxaposagan 3000 maporaba mmpuH OYiran
MaxcynoTiapaup. bynapHuHr 0apyacuHM CUHTE3 KWJIyBYM T€HJIAPU MYAK TaéK4acu
(E. coli) Oaktepuscura  TpaHchopmanus ~— KWJIMHIaH Ba  caHoataa
dholanaHuIMOK 1A,

bynpali MUKpOOpraHu3MIIapHU CaHOAT MHUKECHA KYNAWTHUPHUILI Kyaa Karra
camapa Oepuiu TaOuui Xouaup. AWHM BakKTAa MaMJIaKaTHMH3Ja Iakap
MaxCcyJoTUra Oynrad TanmaOHM KOHIupuIaa Oy ycyna >KyJa ackotaau naed
XucoOIanMus.

bynnan tamkapu MUKpOOMOJOTUK CHUHTE3 WYIM OWIaH OJIMHTAH OKCHJI Ba
Oolka O3WKa MOJJanapJaH, CYHbHM O3UK-OBKAT MAaxCyJOTJIapu Tanéparil
Makcaauaa (oimanaHuirasaa Tyjaa KUAMaTId 03UKa MIUIa0 YHKApHUIITHU aMmaliia
YeKJIaHMarad XaKm/1a TalKuiI KWW MyMKHH.

Bk naBpuHM y3alTHpHIL, KEKCaaMKKaya OYIraH MYyANaTHM MMKOHUSAT
Japaxacuja 4y3ulll, MEXHAT Ba WKTUMOHWN KOOWIMSTHM Y30K HWIIIap cakjiad
KOJIMII ~MyaMMoOJIapu KyI ~MabHOAA OJAMHUHI OKWJIOHa Ba cudamim
OBKATJIAHUIIIUTA OOFJIHK.
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Haszopar y4yH caBojliap
Canoat OMOTEXHOJIOTHUSICH OYTYHHHU.
Canoat OMOTEXHOJIOTHUSACH aCOCUH HYHaNHUIIIApUHH.
Canoat GMOTEXHOJIOTHSICH PUBOKIIAHUIIIH
X¥11, 60LIOKJIN SKUHIapaaru OyHaai TaOMuii eTUIIMOBUYMIIMKHY KaHaak
OapTapad ITUIT MyMKUH?
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2-maB3y: BuoTrexHo0ruKk MLIad YUKAPUII sKapaéHIapu Ba JKUX03JIapu

2.1.TexHONOTHS pUBOKIAHUIIMHUHT X03UPTU AaBpAard 00CKUIUAA
OMOTEXHOJOTUSIHUHT POJIH.

2.2. MuUKpOOMOJIOTHK UIUTA0 YMKAPUIIT Kapa&HIApUHUHT aCOCHH TypJiapu.

2.3. KypunmManapHTHT cuH(pIaHHUIIN.

2.4. BUOTEeXHONOTUSIHUHT PUBOXJIAHUIIT HCTUKOOJIApH.

Tasnu ubopanap: Texnonozus, sxuxosnap, 6UOMEXHONO2US,
Gepmenmuap, aMuHOKUCIOMA, 3aMOYPYAAD, MUKPOOP2AHU3M,
NPOOYYEHM, 2eHemUKd, MUKPOO.

3aMOHaBHUH KaMUATHUHI Xa€TMHU MUKPOOPTaHU3MIIAp €pAaMua OJIMHIAH
MaxCyJIOTIapu KeHI MUKECIaru pogalaHUIINCU3 TacCaBBYp AT KUiiuH. CYHITH
Hunnapaa «OMOTEXHOJIOTHS JIeTaH SIHTH aTtama Maiao Oyiau, y opKaiu Kejiud
YUKUIIM Xap XWi1 OYJIraH TUPUK XyKalpanap/laH TypJu XWJl, UHCOH YU4yH KepaKJH
MaxCyJOTJIapHU  OJHUII  TEXHOJOTUSCH  TabpudiaHaau. buoTexHomorus,
MUKPOOHOJIOTHS, OMOXUMUSI, MOJICKYJIAP OMOJIOTHS Ba TEHETUKAHUHT IOTYKJIapura
acocyiaHaau. SlpuM acp wirapu X0o3upja MIuiad YMKUI aMaTuETUra KeHT Taa0uK
TWIITAH MHUKpOOpraHm3miap xa€t GaoNusATUHUHT MaxcyloTiapu Oyiran
aHTUOMOTUKIIAP, PEPMEHTIIap, AMUHOKHUCIIOTAIAp Ba KYNruHa OOIIKa KHUMMAaT0axo
XYKaIuK TMpenapaTiapuHyd  OJIMINra KapaTWiraH €HJIONIYBIAPHUHT XaTTOKU
acocuitiapu HomabayMm Oynran. Cyarru 20 Wuin 1aBoMHia TypiIu XUl MULIEIIAIA
3aMOypyFiap, aduTKwiap, OakTepusUlapHU KYyJUlalira acocliaHraH Oup KaTop
OyTyHnail sHrM wunuiad 4YMKapuil coxaidapu mnaigo Oynau. byryn Owus
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MUKPOOMOJIOTUK CaHOATIa XaJK XYXKaJIUTH SXTUEKIApU YUyH Kepakiu Oyiran
OMONOTMK akTUB Ba OOWIKA MOJJAJAPHUHI HOPOAYLEHTJIapu cudartuia
KYJUITaHWIAIOM MYMKHUH OYIraH TypJiM TaKCOHOMMK TypyXJapra KUpyBUM KEHT
JIOUpaZaru MUKpOOpraHU3MiIap XaKuaa cy3 OPUTUIIUMU3 MyMKHUH.

MuxkpoOau cHHTE3 MaxCyJIOTJIApUHUHI 3aMOHaBUIl CaHOATJIAIIraH MIIad
YUKApUIUIINA TalépilaHauraH MaxCyJIOTHUHI Typu Ba IIakiura OOFJIUK Oyiran
COHJIaTd KeTMa-KeT KelaJuraH 00CKUY Ba OTepanusiapaH TAlIKWI TONTaH STOHA
OMOTEXHOJIOTUK THU3UMJAaH uOOopataup. BHOTEXHONOrMK THU3UMHHUHI yMyMUIH
KypuHUIIH 1-pacmma Gepuiiras.

[Iponyuentnapun u3mad Tonmuim OOCKMYMAA LITAMM, S'BHH SHT IOKOPH
MaxCyJJIOpJIUKKa 3ra MHUKPOOPTaHWU3M TaHJIaHaIu. XO3UPrH KyHJAru TaHjall
ycyjulapy, SbHU celekuus (aHu Ba  MOJIEKYJSp TEHETHKa, MHUKpPOO
XyXKalpaJapuHUHT OMOKMMECHU Ba (DU3UOJIOTHSICH, TeHJAp (DAOJIUTHHU Ha30paT
KUIUII  (peryssusl) KWW yCyJUlapy XaKuJard OSHI SIHTH —Oujammiiapra
acOCIaHMOKJIa; TEHETWK  aJMalllMHyB  YCy/Ulapu, TeH  MYXaHJIUCIUTU
METOJIOJIOTUACH KYJUTAHWJIMOK/JA. BHOJIOTUK TEXHOJOTHS SPATHIUIIHHUHT Oy
OOCKMYHM/IA IITaMM, SHHU MPOAYLIEHTHUHT MOTEHIINAI UMKOHUATIApU OaxoaaHaIu
Ba IAKJUTaHA/IH.

BbHOTEXHONMOTHK TH3UMHH MAKIUTAHTUPHUIIHUHT SHT MyXuM (paon Gockudn
OYMO MPOIYNEHT XyKalpaJapHUHT YCTUPHIN (KYIBTUBUPIIAIT) PSKUMUHH UIILTA0
YUKWl ~ XucoOnaHamu. YmlOy HHX0ATAAa Mypakkad TEXHOJOTHK jKapaéH
XyXKalpaHuHT  (Gu3MoJorMscd OujaH IIapTiaHraH Oapya 3XTUEKIAPUHU
KOHAMpUIIM Kepak. AlHaH Oy OOCKM4YJa XyXKalpaHMHI TE€HETUK >KUXATAaH
OJJAUHJAH O€NruiIaHraH HUMKOHUSTHHM 03ara 4YUKAapuIl MYMKHH Oynanu.
KynbruBupnam >kapaéHura npoAyLEHT Xykadpamap xa€r ¢(aonuaru y4yyH
¢doiinanu OynaraH mIapouTiapra SpUILIKII 3apypudatrd  Kymwuiaaad. Onrtuman
KyJbTUBHpPJIAINI XAPAEHUHUHT MYXAHAUCIUK TAbMHUHOTH MYypakkad KYm OMUIUIA
Macaja 6o xucobmaHaau.

KynpruBupnampgan  keWnH ~ Kelaguran — Ouompenapar  OJHMIIHUHT
XKapaSHJIapyuHU NAcCUB OOCKHUIapra KUPUTUII MYMKHH, HETaku Oy OocKuwiapaa
CYHITH OJHMHAIUTaH MaxXCyJOTHUHI KYTaWWIIM amaira OIMpHiIMail, (axaTruHa
KEepakiy TOBap INAKIMHH XOCWJ KWIMII MakKcaauia yHra WIUIOB Oepuiiaiu.
Keliuarn Oapua OOCKMYJIAPHUHT acOCHM MakKcaaud CYHITH OJIMHAJUTaH
MAaxXCyJIOTHM MaKCHMaJl Japakasa cakiab KoIMIIaH ubopat 6ymamm.’

XO03Upru MHUKPOOHOJIOTUK CAHOAT XK XYXKAIUTHHUHT KAMMATIA €M
MaxCyJloTJIapy, aHTHOMOTHKIAp, AMHUHOKHCJIOTaldap, BHUTaMUHJAp Ba OOIIKa
OMOJIOTMK aKTUB MOJJAJAPHUHI CAHOATJIAIITaH WIUIA0  YUKApHIMIINra
KapaTWJIraH MYCTaKWJI coxacura ainaHad. Ymoy wunuiad YUKapUUIHUHT KYTI
TOHHAJIWJINTU OKOPU caMapaJlopiMKKa 53ra >KuUxXo3jap OujaH TabMHHJIAHTAH

> Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010.
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ONTHUMAaJ TEXHOJOTHK CXeManap ApaTHIMIINHA Tanad Kuiaau. by skapaéHmapHuUHT
ACOCMHM MHUKPOOMOJIOTHK ammaparypa TallKui KWwinO, yHIa OWOCHMHTE3 Xamga
TOBap MaxcCyjJOoT OJIMIIHUHT KeWMHTW Oapua omnepanusiiapd amaira OIIMpUIIaIq.
MukpoOHOIOTUK MaXCYJIOTHUHT Y3Ura XOCIUTH, TEPMOIAOUIUIUIY, YHU OJIMLIAArU
CTEPUJTUK XOJIATH KOHCTPYKTHUB HILIA0 YMKapUILIapra KylimMya ydeKJIalulapHd
roknaiau. [y cababnu kuMEBUi MIIa0 YMKAPHUII YUYH OJaTUi OVraH Kuxo3iap
Kyl XoJulapAa OMOTEXHOJIOTHK Kapa€HJIapHUM aMalira OIIMPHUIN YYyH TYFpU
Kenmaiiiu. ABBamam6O0p, Oy yMyMaH sSIHTH Ba KUMENA aHajoryiapra sra 0yimaran
anmapariap, ssbHi OMOKUMEBUH peakTopiap (hepMeHTEpIIap) ra TErUILTHIUD.

MukpoOronoruk KypuimMasiapia KedaauraH kapaéHiap I0KOpHY Japakaaar
MypakkaOauK Ownan axpanmud Typamu. by dakarruna OMOKMMEBMN CUHTE3NA
Alan MyXUTUHUHT V3rapuiiura HUcOaTaH peakusICUHU OJIIMHIAH Ouind
OYynMaluraH TUPUK OpPTraHM3MIIAp MINTUPOK OTUIK OWiIaH IIapTiIaHManu.
bromacca OTUIIHUHT TYpJid OOCKUWIApH/IA UIITIA0 YUKHUIIAUTaH CHUCTEMaTapHIHT
V34 Qpu3nKaBuii cTpyKTypacu O0yiinya mypakkadaup. Kynunua Oy cucremanap 6up
Typau Oynmacaan, Oy KedaéTraH >kapa€HIapHUHT TaXJIMIMHUA KUHMHIAIITHPAIH.
«bHOTEXHONOTUK  >KapaCHIAPHUHT JKUXO3JApU » KypcH  OHOTEXHOJIOTHS
acocJIapyuHU XamJia MUKpOOJIM CHHTE3 MaxXCyJOTJIApUHH OJUINTa MYJDKallJaHTaH
KUXO3TAPHUHT aCOCUH TypJiapy XaKHJard MabIyMOTIApHHU OupramTupyBun (an
xucoOmanaay. MuKpoOHOIOTHK WIIIA0 YHMKAPHUIITHUHT TEXHOJIOTHK KAaTOPJIapUHU
XOCWJI KWIQJIUTaH KypUJIaMaJapHUHT KOHCTPYKTHUB XYCYCHUSITIIApH, HIIM Ba
AKCIUTYyaTAMSICUHU YPraHUIl KypCUHUHT BazuQacura KupaJiu.
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MukpoOuosoruk  umiad YUMKApuIl MHUKPOOMOJIOTHS, O3MK-OBKaT Ba
MEIUIMHA CAHOATMHUHI TapkuOura kupaau. MUKpOOHOJIOTHK caHOoAaT/a
MUKpPOOJIM CHHTE3 OpKaJd acocaH KHIUIOK XYKalurd Y4yH MYJDKaJUIaHTaH
MaxcCyJIOTJIap OJIMHAIUA. DTHI CIIMPTH, alleTOH, OyTaHOoJ, epMEHT mpenapaTiapu
Ba TO3aJIaHTaH aMUHOKHCIIOTaNIap Kabu MaxcysoTiIap XalK XYy>KaJUTHHUHT OOIIKa
coxamapuaa XaMm KymaHwiagu. O3uK-OBKAaT —caHoaTHIa MHMKPOOHOJIOTHK
xKapa€Hiap 3TWI CHUPTH, BUHO, MHBO, CYTJIM MaxcCyJoTiap, auuTKUIap, JTUMOH
KHUCJIOTacu Ba OOIIKAa acocaH O3MK-OBKaTra MYJDKaJUIAaHTaH MaxcCyJOTIapHU
OJIMIIIa KeHI KYJulaHuWjaaad. MeaulMHa CcaHoaTHAa MHUKPOOIM CHUHTE3 OpKalu
AHTUOMOTHKIIAp, TOJUTIIIOKMH Ba OOIIKa OWp KaTrop IOKOPH TO3aJIMKKA 9ra
npenapariap OJMHAAUTaH UIUTa0 YUKAPUII TYPYXH MaBxKY/I.

XaJjK XY>KaJUrMHUHT TYpJu cOXalapyd TOMOHUJIAH MaxcyJjoTiap cudaTu Ba
TapkuOura KyWujaajural Ttajgadiap MabiyMm Aapa)kaja MUKPOOHOJIOTHK HIIad
YUKAPUII TEXHOJOTUK pEeXaJapUHUHT XWIMA-XWUIMTUHU Ba MOC paBUlIjA,
*KapaCHJIAPHUHT annapaTypaii TAbMUHOTUHU OENTHIIai u.

Kuxo3napHUHT TYFpu TaHJIAHMIIKA Ba CaMapajopiid SKCILTyaTalusCcu
MabJIyM Jlapakaja KaiTa WIJIaHaIuTaH XOMaIlé XyCyCcusaTiapy Ba )xapaéHHU 0JIr0
OOpDUIIHMHI  TEXHOJIOTMK  pexumiapura  OoriiuK.  Mukpobiu  cuHTE3
MaxCyJIOTIApUHUHT UIITA0 YUKAPWIMIIN KaTTa MUKJIOPJAru CYIOK Ba COUMITyBUYaH
XoMam€ TypJiapy XamJa CUKWITaH XaBOHUHT MIUIATHIMIIN OmiiaH O00ofnuK. O3uka
MYXUTJIApU Ba XABOHUHT CTEPUIM3ALMSICH YYyH HIUIATUJIAMTaH KUXO03Jap
aoxyuaa YbTUOOPHU Tanad Kuiaau. AliHaH Oy omeparysiiapra MabiyM Jdapakana
(depmeHTanus kapaCHJIAPUHUHT aMmaira omupuiaumm Oofnuk. MHTeHcuB Macca
alIMallMHyBUTra 5ra (epMEeHTEpiap sApaTulla SHI MyXUM MacanajapliaH Oupu
OyJIraH MeXaHUK apaallITUPUIITA KaTTa YbTHOOP Oepritain.

Xap KaHgail MUKpOOJIM CHHTE3 MaxXCyJOTHHHHT WIUIA0 YMKAPUIUIINIATH
MyXUM Oockuuiap OYynnO OHOCHHTE3 MaxCyJIOTIAPUHUHT aXpaTHO OJIMHUILH,
KOHIICHTPALMSIAHHIIN Ba KyPHTHIIHIIN XUCOOIaHAIN .

MuKkpoOHOJIOTUK CAaHOATHUHI 3aMOHABUU KOPXOHAJIAPU MHUKPOOJIM CHHTE3
MaxCyJOTJIAPUHUHT OJMHUIIM OWJIaH TypJid XWJIJAard XOMal€Hu KaiTa UIIOBYU
KOpXoHajapjiaH ubopar. MUKpOOHOJOTUK KapaCHJIAPHUHT XYCYCHUSTIAPUHU
uHOOATra OJraH XoJjija OMOTEXHOJOTMK HIUIa0 YUKapHIiapra MyJDKaljJaHTaH
MaIlMHa Ba KypWIMATAPHUHT KJIACCU(PUKALUACU Ty3HIraH (2-pacm).

Ho3uk MHUKpOOHMONOrMK CHHTE3 MaxCyJOTJIapH TEXHOJOTHUSICHHUHI aCOCH
KapaCHJIapUHU TaxJIMIM Xamja KypuiMaJapyuHH XHUCOOJIAIHUHT yMYyMJAIlIraH
YCYJUIApUHUHT WNu1ad yukapuiumm (Qusuka, kumE, Ouwonorus Ba OoIka
dannapauHr ¢GyHIAMEHTAI KOHYHJApUTa acociiaHagu. Xap Oup jkapaéHHUHT

® Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010.

’ Deniz Ekinci “Biotechnology” Croatia, 2015

28



VpraHuauIy yHUHT MaKpOKMHETHKacuaaH OommaHagu. byHaa Mojexyssip
napaxana Oup-OMpHuIaH MyCTAaCHO XO0J/1a Ke4aJluraH 3JIEeMEeHTap >Kapa€HIapHUHT
KOHYHUsITIapuaaH Qoinananunaad. Juddy3us, KOHBEKIMS Ba HCCHUKJIHMK
AIMAIIMHYBUHUHT  POJMHM  XucoOra  oJraH  XoJija  KypuiMmaiapiaaru
MUKPOOPTaHU3MIIADHUHT  VCUIIM,  PUBOXKJIAHUIIKM  Ba  aJIMalllMHYBUHU
YpraHuiaagural  MHKPOOPTaHM3MJIApPHU  KYJbTUBHpJAII  Kapa€HJIAPUHUHT
MaKpOKMHETHKAcCU KaTrTa axamusarra odra. KynbTuBatop Xap  KaHjal
MUKPOOHMOJIOTUK HUIUIA0 YMKAPUIITHUHT TEXHOJIOTHMK CXEMachja aCOCHM JJIEMEHT
O0ymu6 xucobmanaau.

buorexnonoruk sxapaéuga xap Oup OOCKMYHMHT TETUIIUIM armapaTypaiu
Ta@bMUHOTH OWp Makcajara, SbHU OXHMPTH OJUMHAJAWTaH MaxCyJOTHH cakjiad
KOJWINra KapaTwirad. buonpemnapatmap — Oy OHOTEXHOJIOTHSIHUHT —KEHT
UMKOHUSITIIApUHU HAMOEH KWJIIyBUM OakTepHuas T'YHT, 3apao0iap, eM aduTKUIapu,
dbepMeHTIap, aHTUOUOTUKIIAP, OMOTUNIUIAP, MTOIUCcCaXapuiap, aMUHOKHIIOTaNap.
broTtexHOMOTHUK UIITa0 YMKAPUITHUHT MaxXCYJOTHHU O3UK-OBKAT Ba €HTHJI caHOAaT,
dbapmaiieBTHKa Ba He(dTh-ra3 CcaHOaTH, METAUIyprusi, pe3uHa, JaK-O0YEK
CaHOATJIapH UCTEBMOJ KUJIAIH.

Byryaru kyHga OMOTEXHOJIOTHSIA TEXHUK TApaKKUETHUHT — acOCHi
WyHanunuiapu aHukiaaHuO Oynanu. by naBpuiinan y3mykcu3s skapa€Hiiapra, 03aKku
YyKYPJIMKJArd KyJbTUBUPJIAIITa, OYMKJIAH aCENTUK MILIA0 YUKApUIITra, MyXUTHU
Typiu YUKUHIWUIAp OuiaH UQIIOCTaHTHPYBYM WIUIA0 YUKAPUIIIAH YUKUHIUCHU3
TEXHOJIOTUSTA YTUIIANP. BUOTEeXHONIOTUSHUHT PUBOKIIAHUITUAArY OyTyHIIAl STHTU
HyHanumuiap Typad XWI TallyBUYWIapra WMMOOWUIaHTaH (epMeHTiap &ku
MUKpOOpraHU3MIIap  XyKaiipajapura dra  peakrtopiapiaru  OHOKMMEBUMN
KapaCHJIApHUHT aMajra OluIM OwiaH OormuK. by y3nmykcus skapaéHiapHUHT
PUBOXIIAHUIN ~ WYHAIMIUIAPDUHU  ouub  Oepajau, KUXO3JIAPHUHT  HUCOUI
YHYMJIOPJIATH IOKOpH Oynranma KHMMaTOaxo dbepMmeHTIap &k
MUKPOOPraHU3MJIapHU KYTI MapTa Ba Y30K MYJJAT JaBOMHUA UIUIATHIITAa UMKOH
Oepamu. bruoTexHONOTHS IOTYKJIAPUHUHT WIUIA0 YUKAPHUINTA KOPUN KHJIMHUIIN
O3UK-OBKAT, XOMAIlIE, SKOJIOTUs Ba HHEpreTuka KaOW 3aMOHaBHIl MacajlaJapHUHT
eunmura Epaam Oepaau.
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MukpoOroJIOTHK HIILTA0 YMKAPUIIIATH
KYpHJIMAaJTapUHUHT aCOCHI Typiapu

M Hccuknuk anma- Acxpatu® onm,

YXUTIAapHU /ﬁ Canoar
CaK-JIaml Ba IIUHYBH MYXHT- MHKpOOpraHH3MIa KOH-LICHTpJIAlI, YUKUHIMIIAP
] yJlapHH [ JIAPMHU KYYHPHUII pHH ] KYpUTHII MHM TO3aJ1all
MHKPOOHOJIOTHK Ba y3aTHII YYYH KyITbTHBHpIIAIL, YUyH
SaiiTa MIIOBra MyXHTJI2p Ba Ve ™\
Tan€pian yayH rasnap ®roTaropiap,
CTEPUITH3ALHACH SELEna oDy
K j yayH HeHTpUDYyTH
(o - S J
Kopura KyTa- \ /
Pesepsyapnap, T  pyBuvY TpaHcmopT R\
ombopnap, KUX03n1apu ] DubTpaap, yabTpa- AspoTeHkiap,
apanawTump- ~ (HUIBTPALHOH Ba aspodunbTpia
Munu Ba I'a3, cyroxmix TECKapH OCMOTHK [ | P,
apanawmp- Ba KTTHK YpHaTru4Iap OMOOKCHTIOBY
MOJJanapHu \ / unap,
T Hacocnap CTCpHILIAIT METaHTEHKJIap
( \ YIYH
Maviganaru Byrnatruuanap
Y1ap Ba \
TakCumnarm ‘f Komnpeccopna VHOKyISHTIap — - N
PekTndukaumo TuHampruunap —
Ba 4yKyp H KONOHHanap
v | —
YCTUPHII YYyH
dhepmentépmap
Ucenknnk ( \
| anmawTupruunap Kpucrammisaropinap las
Ba rpagupHu YUKUHIUJIApUH
THaponns U yIIIOBYH ]
KypHiIMana-pu AmapaTHHHT 1032 arrapar
— Abcopbepnap, ;/
Ba . IAILHE agcopOepap,
cMecHTeIap L Bakyym, YCTHpHII yayH e

COBYTHII
YpHaTruwIapu

Vs

Tunauprudnap, HTTHYIIA
] ¢dunpTpIap, . oF i

TUAPOLUKIIOHTIAD
G

2-pacM. MUKPOOHOJIOTHK UITUTA0 YMKAPUIIIHIATH KypHIMaiap
acocuil TypJapuHHUHT Bazudacura Kypa cuHpIaHUIITN
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Ha3zapmuii caBoJiap
TexHON0rrs pUBOKIAHUILIMHUHT XO3UPTH 1aBpJlard O0CKUInIa
OMOTEXHOJOTUSIHUHT POJIH.
Mukpo06iu cUHTE3 XaKH/1a HUMaJlapHu OUJlacus.
MukpoOHoI0TUK UITLUTA0 YUKAPHII KapaEHIIApUHUHT aCOCUM TypJiapH.
KypuimanapHTHT CUH(IaHUIIIN.
BHOTEXHOJOTUSIHUHT PUBOKIIAHUII UCTUKOOIIIIAPH.
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3-MaB3y: BHOTEXHOI0TUK MIILJIA0 YMKAPUII MAXCYJI0TJIAPUHHU a:KPaTHII BA
TO3aJ1aLl KapaéHIapH

Pewxa:
3.1. Cemaparusinant
3.2. ®GunTpnam
3.3. Lentpudyramnam

Tasinu noopanap: Qepmenmayus, nenozacumei, MUKPOOP2SAHU3M,
CYIOKAUK, puamp, Kyimypai, cenapamcusiau, 6uomaccd, mexHoiocux,

Xyocavpa, promamcusiiawud, IHep2usi.

@epMmeHTanMsa  Kapa€HUM  TyraraHfjai = CyYHI'  KyJlbTypal  CYKOKIHKAA
MUKpPOOpraHu3Mjap, yjap Xxaérnapu JAaBoMuja XOCwil OYiaraH Kuiras
MaxCyJOT/Iapu, O3MKa MYXMTHHUHI KOJJUKJIAapu, MEHOracuTedb Ba OOIIKA XWII
SpUraH Ba 3pUMaral MaxcyJoTiiap MaBxyJ Oynaau.

Maxkcagaaru MaxcyJaoTIapHU MUKPOOpPTaHU3MIIap O€BOCHTA Y3lapH KyJIbTypal
CYIOKJIMKKA YUKApHUILIapU €KU yJIAPHUHT METaOONUTIapU KyJIbTypall CYIOKIUK]A
JpUraH xonarga OyiaumIyd €K MHUKpPOOPraHU3M XyKahpacu Huua >KOMIalraH
OYIUIIN MYMKHH.
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Hesipnu 6apua xonaTiiapaa Makcaaaru MaxCcyJaoTIapHU OJIUII YUyH KyJIbTypas
CYIOKJIMK/IAH MHKPOOPraHu3mMiiap OMOMACCACHMHHM a)KpaTHIl 3apyp OVyianu.
KynbTypan CymokiIMkaa MHUKPOOPraHU3MIIAp KOHYHHMSTAATWIEK, >KyJa KaMm
cakjiaHagu. 1 51 kyarypan cyrokiaukaa oxaraa 5—10 r kb (Kypyk Ouomacca)
caknanaau. bynaait kam Muknopau (azanaru 6GuomaccanapHu aXpaTHO OJHII KYTI
MEXHAaT Tajad KWIaJuraH TEXHOJOTMK Ba3u(amapHu KeATHPUO YUKapaIu.
Bynapau sunm yuyyH G0oCcKnuMa-O00CKMY OMOMaccalapHU Typid XuJl ycyJiapna
KYIOKJTAIITAPUIT ~ Mynu  Owran wm  onmub®  Oopunaam  (roTtaTiusiiar,
cernaparcusuiail Ba OyFIIaHTHUPHII).

Nnad yukapuin skapaHiiapyia SHEPTUSHUHT KYTITHHA KUCMH KYTT XaKMIIHA
KUUWH QUITpIaHyBUM CYCIIEH3UUIAPHU KaiTa Ulliamra capQaHaiu.

KynpTypan CyrokIukaaH MHUKpOOpraHu3Mjiap Xyxkalpa OuomaccacuHH
@KPATUIIHU MEXaHUK (TUHAMpULI, (UIBTpPJIAIL, CernapaTcusiiall) Ba TEXHHUK
UCCHUKJIMKKA (KypUTTAYIap) aXXpaTUIl MyMKHUH.

Oxupru MakcajaaaH keaubd yukubd Oy ycysuiapjaan Oupu TaniaHaau. Tanmariia
KyJbTypajl CYIOKJIHUKAaH OMoMacca aXpaTHlll, yJapHU KYIOJITHPHUII, MaxcCyJoT
maknauga Ouonpenapariap Taiépiamiga MUKpOOpraHU3MIap MHUKIOPH Ba OOIIKa
KYpcaTKUujapyu MKTUCOAMM JKUXaTIaH XUco0iald YuKuinO Kymnal OyiraH ycynHu
TaHJIAIl MaKcaara MyBOQUKIUD.

Cenapanusijam

Mukpoopranusmiap OuoMaccacMHM — KYIOKJIAIITUPHUIIAA  Cemapacusiail
ycyauaaH GoWIajaHMIN, >KyJa KaTTa XaXMJIard KWWWH QUIbTpIaHaIuTraH
CYCIIEH3USIIAPHU FOKOPH TE3NHK/Ia KaiiTa UILIall UIMKOHUHU Oepaiu.

Cenapacusinan xapaéHu ¢roTacusuian kapaéHura HucOaTaH KYMpoK YHEPTHs
Tanad KWJIaau, UIYHUHT Y4yH Oab3M XoJulapJja HMKOHM Oynca jactial
dbnoTacusanam  UOUlapuHU o0  OOpHIN  cemapacusiiall  OOCKUYJIapUHU
KUCKAPTUPHIL UMKOHHHH Oepajiu.

Kynbprypan cCyroKIuk cemapacusuiaiml — Jkapa€HUIaH OJIAUH  KyJIbTypal
CYIOKJIUKHUHT MUBTAIWI YaWKAJIaHUIIM Ba TO3AJAHUIIMHU TabMUHJIAII YYyH
JIeeMyJIbTUpJIaHTaH EKH JIera3acusyiaHraH OYIIUIIN JTO3UM.

JleeMynbrupiianuiln - TypJd Xuwil YycyjulapAa OYIuIIM MYMKHH: MEXaHUK
(pmoTaTtopa MeXaHUK KYMUKIAHTUPUI), KUMEBUN (KUMEBHM KYNMKIAHTUPYBYU
BOcuTanapjan doigananuii) €Ki Tabuuil (Maxcyc ieeMyiabraropiapia).

Cenapacusanam >kapa€Hu SXJUT Ba IOKOpUM UIUIA0 YHMKAPHII YCKyHacu -
cenaparopaa amanra owupwiagu. Cenaparopaa OuoMaccanapHU — aXpaTHIL
MapKa3gaH KOUyBUM Kyd TabCUPHU OCTHAA onub Gopunanu. CenmapaTOpHUHT WITYN
OpraHd, WYHJa MYyCTaXKaMJIAHTaH aiJlaHAaCUMOH TapemKajapJaH TalIKui TONTaH
Oapaban  xucoOnaHanu. Tapenkamap TalllKu KYPUHMIIWAAH  KOBYypFajap
KypuHHuIUAa 6ynu6 ymapHuHT opacuaa 0,8 MM KamWHJIMKAA TUPKHUIIIAp Oymaau.
bapaban Ban-yk arpoduaa spkuH aiinanamy (3-pacm).

® Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 120 p.
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Achitgi susSspemEziyasia

Achitgi omnsemntrat
a Achitgi omsemtrat

3-pacM. AYHTKH CernapaTopy

CenapaTtopJapHUHT KOHCTPYKTHB KaMYWJIMTH YHUHT TapesiKajiapu opacujaaru
TUpPKHUIIUTApUra Ouomacca KOJIUKJIApU Ba MEXaHUK HaldallapJlaH YuKaJIuTaH
axpaTMmaiapra Te3 TyauO koyiumu xucoOjaHaau. Cemaparopiapja HIIUIALI
naBomuaa 12 caornan 24 coarrada To3ajaMaciaH UIIUIAI MyMKHWH, ITyHJAH KEUHH
O0apaban ounIuO 0BUO TO3ATAHUIIIHU 3apyP.

DuibTpJIAIT

bab3u Oup dusmonoruk ¢aon wmoaanap wMIad YUKApUIIa XyCycaH,
AHTUOMOTHKIIAp WIIIA0 YWKApUIl Kapa€Huga KyJabTypal  CYIOKJIHKIAH
MUKpPOOpPraHU3MIIap OMOMAacCaCHMHHU aXpaThO OJMII Y4yH (PUIIbTpiaml yCyJuJiaH
doinananunaan. Ym0y ycyl HICUMOH, IIOXJIAHTaH IAKJIJard TMPOdYCEHT-
MUKPOOPTaHU3MIIAPHU aXPATUIT YIYH XaM XU3MaT KUJIa Iu.

QunpTpram  KapaéHW ~ MEXaHU3MU  KyJIbTypaldl CYIOKJIUKHHA  DJaKIaH
(mapmaneBopiiv) YTKa3WIl OpKalKd KATTHK Ba CYIOK (azara axpaTuil OusiaH
u3oxjaHaau. YmlOy TapaaeBOpiM  OJaKHUHT  Xap HMKKajda TOMOHHIA
xapakarnaHa€Tran GUIbTPIIaHAIUTaH KaTiaM Typiu Xujl Oocumra sra 0yiaau.

QunbTpiam skapa€HUAa OHHT XapapakTepiau OedaruiapiaH Oupu  TE3JUK
xucoOJaHaau, IIyHUHTIEK, BaKT Oupiuruaa QuiIbTpiIOBUM F03acu OUpIUTY OWIaH
oJIMHAUTaH GUIBTPAT MUKIOPHU

w, M/(M*- ¢):

nB
Wk :
dnar

Oynna,

B-¢untpar xaxmu, M°; O-(UITPIOBIHHIHT 1033 MailIOHH, M°; T- BAKT, C.

OuIbTpIaHUIIT TE3TUTH, OOCUM, KOJIAUK KaTiaM KaJMHJIUTUra, YHUHT TapKuOH,
CyIOK (pa3a EMUIIKOKIMTHUTA Ba 1Ty KaOu OOITKa oMuiuiapra OOFIUK OYIiaiu.

OWITPIOBUM CYIOKJIMK WKKW TEHTUKIN KaTiaM OPKalu YTaau: KOJIUK KaTiam
Ba QWIBTPJIOBYM MapAaaeBOp.
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dunTpnam >xapaéHUHU XUCOOJAII YYYH CYCHEH3Us, KOJAUK Ba (PHIBTPIOBUYH
TYKUManap TaBcupuuu Ounui go3uM. OUnbTpiioBun napaazaeBop Ba KOJIIUKHUHT
KApUIWIMK OMPIUTH TakpuOaiap OpKaJiid aHUKJIaHA]IH.

KynbTypan cyrokaukiapHu (UIbTpiialll MUKPOOPTaHU3M-TIPOIYIIEHT Typura,
03UKa MYXUTHHUHI MUKIOpUM Ba cudatuii TapkuOura xamaa GepMeHTacus
mapouTura 6esocuta OOFIUK OYiaau.

[Iponynentnap ymuamu Ba Xocuil Oynran OymaauraH XykapaBuil TapkuOura
Kypa Typau xui Oynamu. MacanaH, NEHUCWIUIMH NPOAYCEHTH KaJIWH HIUIU
nuametpu 5—50 MKM OYraH KaJvH Uil OWiIaH y3yH TYJIKUHCUMOH MUCEIHI XOCHI
Oynran Kuiaau, OylapHU KyJbTypasl CYIOKJIMKIAH aXpaThO ONUII KUHWHYUIMK
TYFAAPMANIN.

AKTHHOMHCET MHcenuiicu 3ca ronka (0,2—-1 MkM) moxjaHrad urmiap Oynu6
yaTumub ketran 0ynaau. epMeHTanus OXUpHIa JU3KC OYIraH XyKaiipaiap COHU
KECKMH OIIMO KETUIIM Ky3aTHINO, HaTHXKaga KyJlbTypasl CYIOKJIWKIAa MHCETHal
XyXxaiipanap napyajgapuiaH Ty3uiIraH Iomnka Jucnepc ppakcus CyCrleH3usiCH XOCHII
OynTraH Kuiaau.

Mucenuit  amopdau, ENUIIKOK, MIWIMMIIMK Xapakrtepra odra Oyiauo
(GUIBTPIOBYM MaTepHall TEUIMKIApU Te3da TYauO Konaau. by ¢uiabTpiianyBYn
KyJbTypaldl CYIOKJIMKHMHI JacTiad (UIBTPIIAHMII JapakaCUHU OLIMpMacak
amanaa ¢punbTpiaad oyamanu.

KynbTypan CylOKIMKHUHT  (QUIBTPJAHUII  Japa)kacura Karra TabCup
KypcaTajuraln oMuuiapAaH ovpu (pepMeHTacus MIApOUTHAUP: XOM ali€ TapKuOu,
MUKIOpPU Ba cudaTh, O3MKa MYXUTHU CYIOKIUTH TapKuOugaru Mojajaiap
cakJiaHuIy, &rnap, pepMeHTacusi JaBOMWINTU Ba X.K. MacayiaH, cosd yHH OWiaH
MaKKaXyXOpH 3KCTPaKTH Oupranukna ¢oinananuica, KOJTUKHUHT KapUIIUIUTU
KaMaiuno, QUIBTPIAHUII TE3NMUTH olmaad. Maboma KynbTypan CYHOKIUKIA,
doitnananuaMan KoJiral 03uka MyXUTH MOJIaliapy MaBxyJ[ Oyica (GUIbTpIIaHMII
cekunnamanan. depmeHTacus JaBOMUNINTH 4y3uiIMO KeTca XaM (DUIbTpIaHMII
Japakacura caiabOuil TabCUp KypcaTajiu.

Kymuunuk  aHTHOMOTHKIAD  KYJAbTypal  CYIOKIUTMHMHI  (DUIIbTPJIAHULI
JApaKaCUHHU OLUMPUILI YYYH MHUCEIHMIJIApHU XPATHUILJAH aBBaJ MaxCyC HWIUIOB
Ooepunaan. KynbTypan CYIOKIMKHUHT (DUIBTPIAHUIIMHA OLIMPUII YYYH HMCCHK
KOaryJsicus, KHUCIOTAIIN KOaryJsicus, AIEKTPOIUT CYIOKJIUTH Ba
NOJIMENIEKTPONIUTIAD OWJlaH MIUIOB OEpHIl, CYIOKIUKIa OeBOCUTa TYJIAUPTUY-
KoaryJstHTiaap Xocwi OYiaran OVaunm yuyyH GUIbTpiall KyKyHJIapy KYIIIUIau.

Hceuk  koarynasiumsi —  acocaH  CyBIM  O3MKaJa  KU3IUPWITaHIa
napyajaHMaiurad aHTUOMOTHKIAp Yy4YyH KYyJUlaHwiaad. Y  OKCUJUIAPHUHT
XapopaT OIUraHJaru AeHaTypacusicura acocjaaHrad. bynaa GuibTpiIiaHuil Te3IUru
OKCUJUIAp KOAryJIACHSCH Ba KyWWJIMIIM XUCOOWra aMmajra Ollaau SbHU, YJIAPHU
KaTTUK TapkuO Xocwsi OynraH KWinuO, KOJIUKHUHT (TapKUOWHW) XapaKTepUHU
y3raptupaau. byHaa KOJAMK 3HTWI CyBCU3JIaHaIu Ba OCOH OynuHaau. byHman
TamKapy, xapopaTHuHr oummpminmuna  (70—-75°C)  KyIsTypan — CYHOKIHK
EMUILKOKJINTH KECKHH KaMasiu. AMMO, UCCUKJIUK OWJIaH WIIUIOB OEpUIl OXUPTU
MaxXCyJOTHUHT cudartura cajaOuil Tabcup KypcaTaiu.
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Kuciaoranu koaryasimua — osputmana PH kypcatkmum mnact Oynaranaa
yyaamiid OyiaraH aHTUOMOTUKIIAp MIIA0 YMKApUINJIA KEHT Kyulanwiaau. pH Hu
NMacaWTUpHINIa KUCIOTa TaHJIANl, AHTHOWOTUKHM KHUMEBUU  TO3alamijgarud
TanabiapuaaH KenuOd YMKUO aHUKIaHAAW. AMMO, KHCJIOTalIM Koaryssicus Oapua
KyJbTypal CYIOKJIUKIAPHU (PYIIBTPIAHUIIMHN SXIMWIANTH TaAbMUHIAN OJIMANIH.
OHr SXIIM caMapajopirKKa KHCIOTATd Ba HCCUK KOAryJSICUSHU OWpraiukia
KYJUTaHTaHJa DPUIITUTIT MyMKHH.

OuiabTpaam KyKyHJIapu — KyATypajil CYIOKIUKHH TE€3JIMK OWIaH (rIbTpiall
yu4yH aManué€ria KeHr Kyiuanunaau. KynuHua ciukarim KykyHuap (TepiuT,
JMAaTOMUT Ba Oomikanap) €ku €érod yHumaH ¢oinananunaan. KykyHHU CyBiM
cycneH3us xoymaa GUuiabTpra KyWuin0 yHHHT 1032 KUcMuaa 1-2 MM KaJIMHIIUK]IA
KarnaM XOocui OYNraH KWJIMHAAW Ba YHAAH KYJbTypall CYIOKIMK YTKAa3WIalu.
Ymly KaTJIaMHHHT FOKOPH KapIIWJIUK KYpcaTUIU (UILTPJIAHUII TE3TUTHHUHT
OIIIMIIIMTA UMKOH sipaTaau. bab3aH KykyH TYFpUIaH TYFPU KYJIbTYpal CYFOKJIUKKA
GUIBTPIAHUII OJIIUJIAH COJMHAIN, aMMO, Oy XosaTaa GUIbTPIaHUII TE3IUTH Oop-
uyru 15-20% omanu, Xyaau 1y BakTAa KaTJamiIM XoJlaTaa 3ca (puibTpJIaHMII
Te3nuru OyHnan 1,5-2 mapotaba rokopu 0ynaau. FKOxopuaa KenTupuiran ycysiap
Oapuacu 3Tapiu gapaxajaa camapaaop XucoobiaHManu.

Tyaaupruy xocus 0yJaran KMJIMII yCyJH — KYJbTYpasl CYIOKJIUKKa O€BOCHUTa
SpUMalIUTraH KOJJIMKIIAp XOCUII OYIran KujiaJurad peareHtiap Kymuo TYIaupruy
Xocun OynraH KWIWII, KOAryJscus YCYJUIApUHUHT KOJAWK XapaKTepUHU
AXIIIA  Ba  (QUIBTPIAHUII TE3UTUHUHU  OIIUPHUIIATA OSHT  camMapaiiu
ycyJapugan oupu xucodbyianaau. bynnait peareHTinap cudaruga CyBiId O3uKaaa
cynbdar, docdop, moByn (Eku okcajlaT KUCIOTAa) Ba OOIIKa KUCIOTandap OusiaH
KoJuk Xocwi Oynran kunaguran Ca, ba, ®e, An Ba Oomkanap Xxu3maT KWIHIIA
MYMKHH.

KyabTypaJ cylokJInKIaH 0MoMaccajJapHu ajJoXuaajam y4yH (puiarpJap

Nnutam  Mexanusmura kypa GUIbTpiiap Y3JIMKCHU3 Ba JIaBpUM Tabcupra
OynuHaau. XapakaTjaHyBUM Kyd XapakTepu Oyiimdya OocuM Ba BaKyyM OCTHIA
UIUIOBYM (DUIBTpIIapra OVIMHAIN.

buomnpenaparnap unuiad dukapuinga Kym4WIdK (QUIBTpIAp KOHCTPYKCHSICH
MUCETTUIIApHU aXpaTUIll Y4yH OapaOanHiu BakyyMm (prbTpiap Ba paMKaid 3U4-
bunbTpaap KyIIaHUIaIu.

Pamkanu 3u4-QuibTp unzmacu 4—pacMia akc 3TTUpwiIrad. by yckyHa maBpuii
TabCUP ATUIITA MYIDKaJIaHTaH 0YI10, 60CHM OCTH/Ia MIIUIAIITa MYJDKAJIJIAaHTaH.

3uu-¢punbTp  opacuga  CUKWIMO  TypyBUM  (QWIBTPIOBYM  TYKUMa
KOWJTAIITUPHWIITAH, AJIMAIMITAPWING TYpWIyBYM IUIMTa Ba OUp XWI VId9amid
pamMkanapaad Ty3wirad. [lnuta Ba pamkanap aijganma Opycra MKKH Tapajien ¢H
TOMOHJIaH pyykajap OujaH Tupanubd Typanu. [lnuta Ba pamkamap ojja TOMOHJA
xoiamrad jodosuHara (1) Teckapu TOMOHJA KOMIAIITaH, THIPABIUK MOcaMa
(6) mmymxepu OOCMMHU TabCHUp OTyBUM JIOOOBWHA (5) €pmamMuima 3ud TUPAIUO

Typaau.
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4-pacm. Pamkanu 3uu-gpunomp
1 - no6osuna; 2 - pamka; 3 - niuma, 4 - opyc; 5 - bupukmupyeyu 10606una; 6 -
2UOpasIUK Mociama, 7 - CysHu Kymapub kaumapeud, 8 - Kpa.

Pamkamu 3uu  Quibtpra GuIbTpiaHUII KapaéHU Kydujgarudya Kedaiu.
KynbpTypan cyrokiuk OocuM OCTHAAa KaHaira Oepuiiafi, YHJaH paMkaiap
JeBOpUAaru TUPKUIIUIAP OPKAJIM MUKH Hynakyaiapra YyTHO UKKA paMKaHUHT UYKU
103aCH Ba (PUIIBTPIIOBYM MaHKapajapura TyIaju.

Mucenuiinap nry KaTjiaMmia yuoiaHuO KOJaau, YHIaH CU3U0 YTraH 3puTMa 3ca
bunbTpIOBYM canb(peTka OpKaMM YTHUO, MIyHJAaH KEWWH TapHOBJIAp Ba KaHAI
Oyinad kpaH opkaidu apukka Tymanud. Omarna OupuHur (QUIBTPAT JTOMKACHMOH
Oynanu Ba ynap KyJbTypaj CYIOKIUK HuryBuMra Katapwiaau. Keitun tykumana
KOJJIMK KaTjaMu TyruiaHaau Ba punsTpiananu. llyagan kelinH GuibTpaT THHUK
xoJjaTra yTaau.

OuibTpiIaHTaHAaH KeWWH MHCcenuil 1oBUO onuHamu. HOBumigan wmakcan -
KOJJIMKKA CU3U0 YTraH 3pUTMaHd OJUO Talulall, SbHU, CU3UO YTraH spuTMara
MUCENUIAaH YTraH aHTUOMOTUKIIAPHU TYJTUK YTUIIMHY TAbMHUHJIAII XUCOOIaHA IH.

Mucenuii 10BUO OYNIMHraHgaH KeWWH (PUIBTPJAH CUKWITaH XaBO TOPTHJIA[IH,
STbHU KOJIIMKHU FOBUIIJA WIUIATWIITAH CYBHM TEIIUKIApJaH TYJIUK YTMacIWrura
cabab Oynran mapyajapHu KYTapuO CYIOKJIUKHUHT TYJIUK YTUIIN TabMUHIAHA]IH.
Keitun xapakaTimanyBud IuMTa Ccypud KyiHuiaub, miMra Ba pamkamap 340
OJIMHAJIM, YHJAH KOJIIWMK OyHKepra TanuianuO, QuibTpJOBYM HyiIakdamap okap
CyBJia IOBUO TalllJIaHA]H.

OunbTpriam >xkapaéHuja JOUMHUM IOKOPH OOCHM OCTHJA WIUIAIra HUcOaTaH,
6ocumuu 0 nan 0,2—0,3 MIla 6ocumraya cekuH acta omupud 6opuIl GUIBLTPHUHT
UIUIAI caMapaJOpJUTMHU OLIMPUILI UMKOHUHM Oepaau. OuibTprail xapaéHua
OoupaaH Kopu 6ocum Oepuill, GUABTPIOBUYM TYKUMA Ba XOCUJ OYJTraH KUJIMHIaH
GUIBTPIOBYM KATIaM TEHIUKIAPUHUHT TYIUO KOJUIIWHU KEITUPUO YMKapaau Ba
bunbTpram ckapaéHu Kyna CeKMH Kewyaau. Pamkamu  3u4-(GUIBTPHUHT
KaMUMUJIUKIApU Ky (UMK MEXHAT WYKOTHUII, XU3MAT KWIYBYM XOAUMIIAp YUYH
OFUP CAHUTAP XOJIATHU BYXKYJra KEITUPUIIM Ba (UIBTPJAII TE3JUTHHUHT V3
BaKTH/1a KEUMACJIUTU OWJIaH W30XJIaHaIH.
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Bbapabanimn Bakyym-GuiabTp - Y3112 BaKyyM OCTHAA MIUIOBYM Y3JIUKCH3
TabCUPHU MYyKaccamiamTupaad. OuiabTp ropuzoHTasn mnepdoparopiu Oapadan,
¢nuK GuIbTPIOBYM TYKUMaaaH noopar. (5—pacm)

Yuvish uchun suv

S-pacM. MHMKpPOOHOJIOTHK
CHHTE3/1aH MAKCAAJaru
MAaxcCyJIOTJIAPHHU aKPATHII
oocKkuuM

Suspenziya

depmenTanus KapaEHUHUHT OXUPTHU MaxcCyJoTH, MYyBO(DHUK
MUKPOOPraHU3MJIapPHU CaKJIOBUYHU KYJIbTYpall CYIOKIUK XUCOOIaHa/IH.

KynbTypan cCymokauk ofaTna Kyn COHJIM KOMIIOHEHTJIApHUHT MYpakkad
apanmammvacu  Oynu0, ynapgaH — KYym4uidrd — Oup-Ompura  GU3HK-KUMEBUIN
XyCycusTIapura Kypa sikut 0ynanu.

KynbTypan cyrokiuK y3uaa Katop 3pural MUHepai Ty3Jap, yriaeBoiiap, OKCUI
Ba OOIIKa OpraHuK MOJAJAJApHU CakjJald MOJMAUCIIEPCIN 3appadajap Ba
apajaimMajJapHUHT FOKOPH MUKAOPHHM Tamkui 3tamu. lllyHuHraek, ymap kym
KOMIIOHEHTJIM JSpUTMaruHa 5Mac, Oalku CycmeH3usi XaM XxwucoOmaHagu. by
cycrieH3usiiaru gucrnepe ¢daza MUnenuid €KM MHKpPOOPTraHU3M XyKapanapuaaH
Ty3WIraH, UIYHUHT/ICK, KYMYWIMK O3WKAa MYXWUTJIApUHU CakjiIoBYd  (VH,
MaKKaXyXOpH dKCTPAKTH, KyMKacu KaOu) KaTTUK JKUCM MMapyaapuHU CaKJIaniIu.

KynbTypan CylOKIMKHUHT XapaKTepiu Oenruiapuiad Oupyu YHUHT Makcajaaru
MaxCyJlOTJIapHU KaMm cakjamM xucoOsaHagu. MacanaH, unuiad ydukapuniia
aunTkuiap omomaccacu 5—10% Hu Tamkui 3tca, OakTepuan npenapatiap Uiuiad
yukapuiiaa 0y 1-2% nau omMaﬁz[H.g

MukpoOHOJIOTUK CUHTE3HUHT KYMUUIUK MaKCaJaaru MaxcyJloT/Iapu Typiid XUl
dakTtopmapra ummamcus Oymamu. Macaman, oKcwutap, o3uka Myxuta pH
KYpCAaTKUUM Y3rapuIlura, KU3IUpUIl Ba KYMUUIUK (QU3UK-KUMEBHUM Tabcupiapra
yTa papaxkana cesrup OVmamu. Illy Ooumcman Makcaamard MaxcCyJOTIapHU
QKpATUIl Y4YyH TEXHOJIOTHMsS HWIUIA0 YUKUIIAa HadakaT KyJIbTypal CYHOKIHK
bU3UK-KUMEBUN XyCycHSTIIapu, Oallkk, yHAA 3apyp MaxCyJOTHM CakJalu Ba
Y3rapyBUYaHIUTH XaM XHUCOOTa OJIMHUIIH JIO3UM.

bapua OuornpenapaTiapHUHT MaxCyJOT MIAKIWHU, YIAPHUHT OJIMHUII HYKTau
Ha3apuJaH y4 acoCHil rypyxra OyJIuil MyMKHH:

® Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 950 p.
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bupunun rypyx: UWHaKTUBHpJIAHTaH Xykaiipa Owuomaccacui Ba YHHHT
MaxCyJOTJIapUHU  KaWTa MIJIalira acocliaHral Ouomnpemnapamiap  (03HKa
QUUTKWIIApH, 3aMOYPYF MUTCEIMICH Ba OOIIKaap);

WkkuHYM TypyX: MHKPOOPTraHHU3M METa0OJM3MHU TO3a MAaxcCyJoTJiapura
acociaHrad Ouonpenapariap (BUTaMUHJIAP, aMUHOKHCIOTaIap, aHTHUOWOTHKIIAP,
dbepMeHTIIap Ba OoIIKanap);

YyuH4YM TypyX: THPUK MHUKpPOOpTaHU3MIIApTa acocjaHTaH OuoIpernapatiap
(YcUMITUKIIapHU ~ XUMOSJIAIl  BOCHTANIapH, OaKTepuan YFuTiaap, O3WKaJIapHU
CUJIOCTIAIT YYYH a4UTKUIAp Ba X.K.).

buonpenaparnapHUHT MaxCysioOT MIAKJIWHU TaHJAll, MaxCyJIOT XYCYCHUSITHUTa,
KYJUIAHWIMITUHUHT KyJaWIurura, cakjamga OuoJIOTHK (aoJTUTHHU CaKJIallld,
IOKJAalll Ba TallWIIard Kylaimk Ba Oomkaiapra OornuK — Oymanuu.
MukpoOHOIOTUK CUHTE3HUHI MAaKCaJJard MaxCyJlOTJIapd MHKPOOPTaHU3MIIap
Onomaccacusia (MHAKTUBUPJIAHTAaH €KUM THUPUK XYyKaipaiap) €Ku KylabTypal
CYIOKJIMKJIa SpUTaH XoJijia €K1 OYamaca Xy»alipa nuuja >Kouiamrad MeTadom3m
MaxcCyJOTJIapu OYIUIIN MyMKHH.

bupnHun rypyx OuwompemnapaTiapHU ~ OJWIN  Y4YyH HWHAKTUBUPJAHTaH
OumomaccaHu axxpaTull, OuUp Kaaap OJJIUNA TEXHOJIOTHSra acocCJiaHraH OYiuo,
KyJbTYpas CYIOKIUK CYIOITUPIIIAO KYPUTHIIA]IH.

MerabonuTinapra acociaHraH MaxCyJOTJapHH aXpaTUIl TEXHOJIOTHSICH
MakcaaJlard MaxCyJOTHUHT KyJbTypald CYIOKIUKIA €EKU MHKPOOPTaHU3MIIap
Xyxahpacu nuuga Oynummra Ooormukaup. Jlactnabku xojajga SKCTPAKCHUs, MOH
JIMAIIIUHUIIL, a7COPOCHsl, KpUCTAUIU3acusl Kabu ycyiap KYJUIaHUIadu. KaYOHKU
MaxCyJIOT XyXaipa uumjia oinamral 0yica sKcTpakcus yeyiuaa €Ku Xyskaiipa
JIEBOPUHM Tapyanad (JIe3MHTErpacusi) CYHrpa Makcajjard MaxcyjoT axxpaTtuO
OJIMHA/IH.

Yaunun rypyx ounornpenapariapuHu OJTUTIT yayH THPUK
MUKPOOPTaHU3MIIADUHU ~ @KpaTHII yCyJUulapu Oup-OupumaH yHUAIUK Gdapk
KWIMaiau (CyrONTUPUII Ba KypUTHIII), aMMO, JKyJa KaTTa KyJIbTypaJlapHU XOCHII
OyJIraH KWJINIIHY Tajlad KUIAIu.

Opatna mMakcaanard MaxcyJdoTHH OWTTa ycyn €praMuia aXKpatuO OJUIIHUHT
amanga uMkonusatd WyK. llly Ooumcman Oup Hewa ycysiap KOMOWHACHICHIaH
doitnananuIagn.

Hentpudgyrasam — Oy mMapkazgaH KouMa Kydjap MalJOHHIA CYIOK Oup
KUHCIM OYyJIMaraH cUCTeMalapHu axpatum kapaéHuaup. lLlenTpudyranam
Maxcyc YyCKyHallap — LeHTpudyraiapia amaira omupuwiaad. MHuKpoOHOIOruK
UIU1a0 YMKApUILIIA [eHTpUudyranap CyCcleH3usIapHu Y3uaa Kpuctaul Ba amopd
CTPYKTYpaJli MHKpOOpTraHusmiap, ¢GepMeHTIap, aMUHOKUCIOTalap Ba OolIKa
OMOCHHTE3 MaXCyJIOTJIAPUHU TYTTaH KaTTUK Ba CYIOK (pazanapra axkpaTuiiia KeHr
KymaHuwnaau. Jlucrnepc cucTeMalapHUHT XOoccalapura kapad, HeHTpudyraiani
Mapka3gaH Kouma (uibTpiam €KW UYKTUPUIN YCY/UTApU OpKajdud amaira
OImMpUiIaan. AXKpaTUIl yCyJulapura MOC paBHIa neHTpudyramap GuibTpiaoBun
Ba TUHJUPYBYHU TypJapra OyInHaIu.
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TuaaupyBun neHTpUGYTATAPHUHT TYPIU XWJI KOHCTPYKIUSIApU OpacuaaH
CYIOKJIMK celapaTopjapd HOMHUHHU OJIFTaH JIMKOMYAaCUMOH Ba LMJIMHIPHUK
BCTaBKajapra sra, TYy3WIHMIIM Ba MILIANl NPUHLIMNK Oyilmya Oup-Oupura siKuH
OynraH MalIMHAJTAPHUHT KaTTa TYpYXMHHM QXpaTUIl MYMKHH. JKAXATAaH 3ca
JaBpUH Ba y3JIYKCHU3 TypJapra axxpaTuiiaau.

QDunvmpnaoeuu yenmpugyzanap.

Potopn ropu3oHTan JKOWJAalraH YYKMacu MOPLICHIHA YCyiaaa OJaud
TaluiaHaaurat, y3nykceu3 pasuiiga unmaiguradn OI'TI (TOCT 6078-75) tungaru
NyJBCUPJIOBYM LEHTpU(yTagap IOKOpH Japakafard YHyMIOPIUTH, SHEPTHUSHUHT
nacT HuCOui capdu, SIKCIUTyaTaIlUSTHUHT COIJIAJIUTH Ba SPUTMAIaH YYKMaHU I0BHO
TalUIall MyMKUHIUTH OwinaH axpanud typamu. LlentpudyranapHunr ymoly Tunu
KarTuk (aza xoHneHtpamusacu 20% opTuk Ba 3appadanap karraaura 100 MxMm
OITaH CYCNEH3WsJApHU CYIOK Ba KarTHK (aszajapra axpaTull Y4yH
mypkamuianrad. @IUTT tungaru nenTpudyranap Oup, UKKM Ba KYI KacKaInjiapra
oymuuanu. Axpatumi Qakropu 225 gan 600 raga Oyiaran TypJd THUIT Ba
Vndamapjard neHTpudyraiap 3HT KeHr Tapkairad. 6-pacmaa OI'TI — 120 1K-1
TUNJArM UKKH KacKaajiu UEHTPU(YTaHUHT Ty3WIUIIM Oepuiaran OYynuO, yHUHT
acoCHil TyryHJiapura potop, GuiabTpJIOBYM TYCUKJIAp Ba UTAPYBUMHUHT KAUTYBUYU-
WrapuiaMa Xapakar TU3UMHU KUPaIH.

Hwinaw npunyunu. Axxpanaaurad CyClieH3Usl 03UKa KyBYpPH OpKaiH KaOyi
KAJUII Ty3WIMAacura TyIIaJd, POTOp TE3JIUIura sKUH Te3JIMK OuiaH EWniand
OKa/IM, TeHIJIAIITUPYBYU Ba TYIIMPYBUM Y3yKJap opacujaH OMPUHYU KACKaJHUHT
¢unbTpOBYM 31arura okub Tymaau. Uykma snakia ynuuianuO Kojaau, CyroK ¢asza
3ca 3JlaK Ba JPEHAXIM YYacTOKJaH YTUO, LeHTpudyragaH 4ukapud ro0opuiaiu.
buprHYM KacKaJHMHI KaWTyBYM XapakaTd HATW)KAaCHIa YyKMa KaTJIaMH
XapaKaTCU3 WTapyBUM TOMOHMJAH MKKUHYM KackajJ »>Jjlarura TYyIIHUPUIIaIH.
YYKMaHUHI MKKMHYM KAacKaJJlaru XapakaTJIAHWIIA Ba YHUHT  KOXYyXTra
TYIUUPWINIIK ~ OWPUHYM  KAaCKaJHUHT  WITapuiaMa  XapakaTh  OpKaiu
TabMUHJIAHAAW. DUPUHYM KAaCKaJHUHI KaWTyBUM-WIIFapHJiaMa XapakaTh KacKaj
MITOKWATA yJIaHTaH TOPIICHHMHT dYarl Ba YHT TOpIUIapura MOWHUHT HaBOaTMma-
HaBOAaT KenaauraH OOCHUMH OpKalu amaira Omupuiagd. UYKMaHUHT WKKUHYA

A Ew

6-pacm. ®IT-120 1K-1 ukku KACKaJIH ueHTbmbyr;l

= B I
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1- o3ukIaHTUPYBUM KYBYp; 2,3 — O Ba ypTa KOXyxJap; 4 — TEHIVIAHTUPYBYH
aiinana; 5 — GUIBTPOBUHN TYCUKIAp; 6 — poTOp; 7 — Bajl; 8§ — UTAPYBUMHUHT IIITOKU;
9 — ruapaBauk mwwmHAp; 10 — mydTa; 11 — xonmogunpHUKIM EF cucTema; 12 —
cTaHuHa; 13 — BUOpou3osIImoH acoc; 14 — nemndep; 15 — Bubpousostop.
CUKHMIL, IOBWIMIIA Ba MEXaHUK KypUTUIMIIM amaira owmupwiaad. Kuitun
(buUIbTpIIaHYBYM Ba KOBYIIKOK CYCIEH3USUIAPHU aXpaTUlAa KYUIaHUIAIUTraH Ky
KaCcKaJlJIi IeHTpudyrangap Ty3uIUIIura Kypa MypakkadpokK XucoOaaHau.

Tunoupyeuu uenmpugyzanap. Uykmacu TWHEKIM ycyiga  oJui0
TallJIaHaJuraH, y3nykcus pasuiiaa uniaigurad O ('OCT 8459-78) tunparu
TUHIUPYBUU TOPU3OHTAN IEHTpUdyTaiap MUKPOOHOJIOTHK UIIIA0 YUKAPHUII YIYH
OHT TEPCIEKTHB XHCOOJaHaaAW. Yap OKaBa CYyBJApHUHT (Haon JIOMKaCUHU
KOHIICHTpJIAIIIA XaM/la CYIOK Ba KaTTuK (azanap 3uunukaapuHuHT 200 Kr/M aH
opTUK Oynmaras dapkuaa KaTTuK (a3aHUHT XaKM Oyiinda KOHIeHTpanusicu 1 1an
40% rauva, 3appavanapu Kartaauru sca 5 MkM jgad 10 MM rada Oynran
CYCHEH3USHM aXpaTHIlJa camMapalid KyUlaHuiagud. Ymly MalluHaJIapHUHT
acocui  WKOOMW  TOMOHJApura IOKOpH  YHYMJIOPJIMK, >KapaéHJapHUHT
Y3JyKCU3JIUTH, PHEPTUs Ba TYTYHJIAPHU sicalll YUyH UIUIATUIAJAUIaH METAJUTHUHT
nact HucOud cappu xupamu. OI'lll Ttunmarm ueHTpudyramsapHUHT acocui
TYTYHJIAapU: KOHYCCUMOH €KM HWIMHAPUK-KOHYCCHUMOH IIaKJJard poTop, POTOP
Wyura YpHaTWIraH Ba AUaMeTpy POTOp JUAMETPUJIaH OUPO3 KUYUK OYJraH IIHEK
Ba peaykTop. ByHail poTOpHUHT acocuid Ty3WJUIIM (KOHCTPYKLHMSICU) 7-pacMjia
OepwuraH.
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7/-pacm. OI'lll THNAArY HeHTpUPYTA.

boumanfuy cycneH3us 03UMKa KyByp 3 OpKajld y3aTWJaJyd Ba MapKasJaH
KOuMa Kyd TabCUpHIa poTop 7 jaeBopiapura otubd robopunagu. by epna
CYCTICH3USIHUHT KaTjamyiapra axpajidiig COAup Oymaau 3WYpoK OYyiraH KaTTHK
3appadayiap poTop JAeBOpJapu SIKWHUJA WAFUINO, yraTHU alaHUII YKUTa SIKUH
TOMOH UTapaau. PoTop Ba mHek aimanuin yactoranapuaaru papk tydaitnm uykma
potop neBopiiapu OVitma® XapakaTiiaHaaud, KOHYCCUMOH KHCMJa KYIIMMYa
paBHIlJIa 3U4YJIAIAU Ba oiiHanap 1 opkanu unkKapuiagu. PaHru ounamTupuirad
¢yrat oiHamap 4 opKaaM OKHUO TyIIaau, KOXyX 2 Ja WWFWIAOM Ba OKU3UO
taniaHagd. llenTpudyraHuHr wnulam TApTUOMHUM  OMHAJTAPHUHT  OYMJIMII
JapaXaCMHU Xamja pOTOp Ba IIHEKHUHT ailIaHUIN YacCTOTAJIAPUHM Y3rapTHUPHUIIL
OpKaJH OOIIKAPUII MyMKHH.
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Cemapanys yCyiaud CHUPTIIM OpakKaJlaH €M Ba O3MKa a4UTKUJIApPHHH
KOHIICHTpJIAIIZA Xamaa OMYJIbCHUSJIADHU aXpaTHIIAAa KEHr KYJIJIaHWJIAJIH.
CemapanusjaniHyd ~ KyJ/Ulall — KaTTa  XaXMAarn  KUWHH — (QUIBTPIIaHYBYH
CYCTICH3USJIApHU IOKOPH TE3JIMK OWJIaH KaiTa WIIIIaIra, MAKpOOpPraHHU3MIIap Ba
0,5 MKM JaH OpPTHK KaTTaJUKIard KATTHK 3appadajapHUHT QKpalIHIld Ba
KOHIICHTpAIUJIaHUIIIMHY aHYaruHa >kKaIajuTallITUPUIITa UMKOH SIpaTajy.

Cemapanusnan sxkapaéHiapv, camMapajgopiiird TUHAUPTUWIApIAaH aHYa
IOKOpY OYJIraH KOMITaKT Ba FOKOPH YHYMIOPJIMKKA 3Ta, CermapaTop MaildHajapa
KeYJagu.

Cemaparnusan kapaéHUHUHT XapakaTIaHTUPYBYU Ky4du OYInMO Mapkas3maaH
KOUMa Kyd XHCcoOIaHaIu.

3appavaniapHu YYKTHPUII TE3TUTH Kyinaarua Gopmysa OpKajid aHUKJIaHA U

_d'n'R(p,-p.)
Pe™ 184900

OyH/a,
d — KaTTHK 3appayaHUHT TUAMETPH, M;
N — GapaOaHHUHT alJIAHUIIl YACTOTACH, MuH.
R — 6apaban paguycu, Mm; ,
p3 — KaTTUK 3appaya 3U€INTH, KI/M",
3.
Pc — CYIOK (pa3za 3U9IIUTH, KT/M";
M - AMHAMUK KOBYIIKOKIUK, [la- cek.

Haszopar y4yH caBosiap

Cenapanusian HuUMa?

Q@unpTpiail HUMa?

OuibTpaam KyKyHJIapy XaKua raldpuHr.
Hentpudyranam auma?

TunaupyBuM HIeHTpUPyranap Xxakua ralnupuHr.
bapabannu BakyymM-QuiTp Xxakuja ralupuyHr.

ohkowhE
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4-maB3y: OKcWILIap, aMUHOKHCJI0TAJIAP BA OPraHUK KUCJI0TAJIap HILIA0
YMKAPHUII TEXHOJIOTUSIJIAPH

Pexa:

4.1. AMMHOKHCIIOTaIap UILUIA0 YUKAPHILL
4.2. JIu3uH unuiad YMKapuIILL.;

4.3. Opranuk KucjoTanap;

4.4. Cupka KUCJIOTa UILIA0 YHKAPHUIIL,
4.5. JIuMOH KHCJIOTa UIILIA0 YMKAPHIII.

Tassuu wmoOopanap: Cupka kKucioma, amuHOKUCIOMA, AU3UH, NIEHKA,
Gepmenm, euoponusam, AlAHUH, CUHME3, JU3UH, OP2AHUIM, MUKDOO,
KOHCceHmpam, O3UKa MyXum.

AMMHOKHUCJI0TAJIAP MILIA0 YUKAPHII

Kelimarn wwuiapaa Xalk  XyXaJurd Ba MEIUCUHAAA TYpPId XU
AMUHOKHCIIOTAJIap KEHI MHUKEcHa KYJUIAaHWIMOKIA. AcocaH yjap OKCHIUIM
O3UKaJapHUHT THHMMJIMJIMTUHY OLIMPUIIJIA KaTTa axaMuaT kacO stanu. babv3u oup
O3UK  OBKAar Ba  O3yKa  MaxCyJoTiapu  y3uja  ajIMallMHMalaura
AMHUHOKHCJIOTAIAPHU XYCYCAaH, JIM3UHHU 3Tapiid MHUKJIOpAA cakjiamaiau. byHmaii
MaxcyJioTJIapra MaKKaKyXopHu, OyFaoW, Typyd Ba OOIIKalapHU MHUCOJN KUIHO
KEJITUPUIL MYMKHH.

Canoar acocuaa OJMHTaH aMHHOKHUCIIOTAIAP O3MKA TYWMMIITUIUTVHU OLIUPUILL
yUyH TO3a yCyaaa €Ki KOMOMHUPIIAHTaH 03uKa TapkuOuaa Kymiaamwiaan. LLlyauar
y4yH aMUHOKHUCIOTaJlapAaH (QoWJaNaHuIl coxajapuia O3UKAHUHT YCHMITUK
OKCWJUIapU CaKJAIIMHUA OLUMPHUII HMMKOHUATA Byxkyara kenaau. CybHuit
AMUHOKHCIIOTAJIApHU KYJutaml Tabuuii o3ukanap caphuHU UKTUCO KWIIUIITa 0JI10
KEJIMIIIMHUHT WIMHI acociapu ucbotiad 6epuiiraH.

AMMHOKHCIIOTAJIAPHU KUIILJIOK XYKAJIMTMa XalBOHJIAp O3UKAWAA KyJlalujgaH
TalIKapyu O3MK OBKAT CaHOoaTHJa XaM KeHT ¢oiigalaHulll MyMKHUH. Yjap Katop
NoJMMEP XOM-aménap Ta€piamia macajlaH, CUHTETUK TEpU, KATOp Maxcyc
TOJaJIap Ba O3UK OBKAT MaxXCyJIOTJIAPUHU KAJIOKJIAIl YUyH IUIEHKaIap Tanépraniaa
boinananunaan. bap3u  Oup  aMUHOKHCIIOTanap €KW yJIapHU  UIUIA0
YUKAPYBUWIAPUHUHT HWHCEKTUCHJ TabCUPU YpraHwiraH. MeETHOHUH €EKu Y-
aMUHOEF KHMCJIOTa JIOPUBOP BOcUTaNap cudaThaa KeHT KYJJTaHUIAIH.

AMHMHOKHCIIOTaJapAaH XaJlK XYKQIATUHUHT TYpJAM coXajlapuaa KEHT
doinanaHuTUIMHN  SIMOHUST MaMJlakaTh MHUCONHMAA SAKKOJA KYpUIl MYMKHH.
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Bronusna O6yTyH Mamiiakat OVitnda unutad YuKapuiagurad aMUHOKUCIOTAIPHUHT
65% ¥ 03UK OBKAaT MILIA0 YMKapuill coHoaTtwaa, 18% wunHuM dopBaumnukaa, 15%
WHU MeaMcHHazna Ba 2% W Typjad XWI coxajapia KyulaHuiaau. AWHU Bakrnaa
KaXOH MUKECHIa aMUHOKHCIIOTANIap MIUIA0 YMKApUIll Huiura Oup Heya MUJUTMOH
TOHHAHU TAIIKWJI STMOK/IA.

Kaxon wmukécuaa Jl-rimyramun kucnora, Jl-nmusun, JJI-metnonun, JI-
acmaparvH Ba IMIMCHH UIIA0 YMKAPUIL ATAKYH PO }"fﬁHaﬁnH.m

AMWHOKHCIIOTAJapHU  OJUIIHUHT  aCOCHM  ycyJulapu  KyMujarumiap
XHUCOOIaHaIu:
VCUMITMK XOM allI€éapy OKCUIIA TUAPOIU3aTIapUIaH SKCTpaKCHsiIalll,
KUMEBUM CHHE3;
yCyBUM XyXalpanapaaH MUKpPOOHUOIOTUK CUHTE3;
MUKpPOOpTaHU3MIIApAaH aXpaTwiran (pepMeHTinap €Kd MMMOOWIUIAHTAH
MUKpPOO XyKaiipanapuian GpoiaaHuIil.

SAnoHus MamiIakaTd MHUCOJIMJA AMUHOKUCIOTAJIIAPHU OJUIIHUHT KyWHJlaru
YCYJJIApPUHU KEATUPUIIT MYMKHUH (1-kaaBan):

o

SlnoHusA1a AMUHOKHUCIOTAJIAP MILIA0 YMKAPHUI YCYJJIapHu Ba Oup
umiparu xaxxkmu (1877 ii.)

AMMHOKHCI0TAJIAP Nmnad yukapum | umiad YuKapui
yCyJu Xa:KMH, T/H.

AJranuH DX 150-200
ApruHvH M, X, T 100-300
Acnaparvt K1ucioTa D 1000
Acnaparvx X, T 10-50
CutpynnuH M, X 10-50
CecrenH I 1-10
Cuctun I 100-200
['nucun X 5000-6000
['myramMuH KucaoTa M 100000
['uctuanna M, T 100-200
["omocepun M 10-50
OKCHUITPOJIMH I 10-50
['myramun M 200-300
N3onelicun M, T 10-50
Jlevicuna M, T 50-100
Jlnzun M 15000
MeTtnonun X 60000 - 70000
JI-meTnoHMH M 100-200
OpHUTUH M, T’ 10-50

1% Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 1020 p.
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dennnaiaHuH M, X 50-100
[TponuH M, T 10-50
Cepun M, T’ 10-50
JI-TpeoHuH M 50-100
JUI-, JI-tpuntodan X, D 100

Tupo3un M, T 10-100
Banun M 50-100
JTIODA ) 0,1

H3zox: ®O-bepmenTaTuB cuHTE3; X - KUMEBHHA CUHTE3; M - MHKpPOOHOIOTHK
cunres3; I' - ycumumk XoMm amé€napy Ba XaWBOH OKCUJIM THMAPOJIU3ATIAPHUIAH
sKcTpakcusutam iy opkanu; JODA - nnokcudenunananuH.

MukpoOHONIOTUK CHUHTE3 acocujia Kymjiad aMUHOKHCIOTAJIAPHU OJMII aifHU
BaKT/1a UCTUKOOJUIM Ba MKTUCOAMM caMmapaiy yCys Xuco0iaHau.

AMMHOKHUCIOTIAPHA  MHUKPOOMOJIOTUK  CHHTE3JaH  Tallkapu  IOKOpUIa
KEJITUPWITAHUJICK, YCUMJIIMK Ba XailBOH XOM alléiapy cakjaraH TaOuMui oKcusuiap
TUAPOJIU3U UYIM OpKajdu OJIMII MyMKHMH. By ycyn kyxHa ycymiapaaH Oupu
xucoOnaHaau. by yCylmHHMHI acocuil KaMUMIUKIApUAAH OUPU OKCUIUIA O3UMKA EKU
O3MK OBKaT Maxcyinomiapu cudaruga Qoigananuim MyMKUH OYiraH Xom
aménapaad porgananmwmmuaup. MacanaH, kanyouit mapkuii Ocuéna Hatpuit
MOHOTIyMart cosi mpotuaad onuHaau. llly kabu Oup xaTtop xom aménapnaan Oy
yCyJijla aMUHOKHUCIIOTAJIAp OJIUII UKTUCOIUN caMapa OepMaiiiu.

AMMWHOKHCIIOTaJTapHU KUMEBUM CUHTE3 KWIHII 3Tapiik Japaxaaa caMmapaziop
OYn0, FOKOPH aBTOMATH3ACHSJIAII OPKAJIU Y3JIUKCU3 UILIA0 YMKAPHUIIHUA TAITKHII
ATHO, XOXJIaraH Ty3WJIUILUIA OUPUKMAHH OJIMIIT UMKOHUSTHHU Oepanu. byHna o3uk
OBKaT OynMaraH xoMm aménapjaaH (QoiiganaHuiaad Ba KaTTa MHKIOpJAru
MaxCyJOTHM TalIKWJ 3Taad. bHUPOK, KOHyHUATHaruaek, Oy kapaéuiap
KYMOOCKMWIN Ba Mypakkad acOo0-yCKyHalapHu Tanald »Tagu. by ycyaHuUHT
aCOCHM KaMUWJIMTH 3Ca aMUHOKHUCIOTAHUHT (paKATTMHA PACEMUK IIAKJIMHU OJIMIL
MYMKUHJIUTH XucoOnananu. Ilappanpaumnukna keHr KymnaHuwiaaurad JIJI-
METUOHUHHU Oy ycyiaa OJUII IXIIU Hyra Kyiuiras.

Keitnnaru iinsinap/ia aMUHOKHUCIIOTAIAPHU OJIMIIHUHT KUMEBUNU-MUKPOOHOIOTUK
KOMOMHUpJIAHTaH YyCYJIM KEHr KYJUIaHUIMOKIa, OyHJa Aactiadku OupukMa
KUMEBHUI pEaKkCus HATWKACHAA OJIMHAAM KEWHH 3Ca MHUKPOOPraHU3MIIAPHHUHT
MyBOGUK IITAMMIIADUHUHT (DepMeHTAaTUB (HAOJUIUTH XHCOOUTra OXHMPTH OOCKHUs
amaJra OLIUpUIIaIN.

AMMHOKHCIIOTaTapHA MHUKPOOUOJIOTHK YCyJJla CHHTE3 KHJIMII KYIMTYHIUK
MUKpPOOPTaHU3MIIADHUHT O3UKA MYXUTHJA ymI0y MaxCyJOTJIapHU IOKOpHU
Japaxkaza TYIUIalldra acocjiaHagud. MUKpoopraHusmiap opacuja HKOpHU
Japakaja TIIyTaMUH KUCJIOTa XOCui OYynraH KWJHII XYCyCHSITHra sra Oynran
KaTtop OakTepusiyiap, auuTKH Ba 3aMOypYFTYpJIapy MaBKy/I.

Vprauunran KyIYMIMK  MHKPOOPTAHM3MIAPHHHT INTAMMIIAPH, YIAPHHHT
CUCTEMAaTHK XoJaThra OofauK OyyimaraH xoiaa JI-aJaHuH Ba MIyTaMUH KUCJIOTaHU
Ky MHUKIOpJA CUHTE3 KWIMIIM aHuKimaHrad. Kyna kymiad mraMmiiap 3ca

44



acraparuH KMcJIOTa, JISWCHH, BaJIMH, U30JICMCUH Ba JIM3WHHU XKyJa KaM MUKAOpJa
CUHTE3 KWINILHN YpraHuiIraH.

MukpoopraHu3MIIapHUHT aMUHOKHUCIIOTalap TYIIAIl XyCYyCUSITH Ba TypJiap apo
KOPPEJSICUSACH KaTUM KYpHUHHIIIA OV IMaliii. AMUHOKUCIIOTA ITPOYCEHTIapUHUHT
KYITUUIMTK TpamMmaHduil criopacu3 Oaktepusiiap 0Viauo, ynap CopiiHebacTepuym,
Mucpococcyc, Aptxpobdactep, bpeBubdacrepuym TypKyMmiapura MaHCyOup.

JIu3uH nn1ad YyuKapui

MabiayMKu, JU3MHHUHT WKKH Xud onTuk (Gaomwmknaaru Jl-JI-mmakmmapu
MaBxXYy/I:

JIm3un oxam Ba XaWBOHJIAp OPraHU3MHIA KATOpP YTa MyXHM OWOKMMEBUMN
dbyHKCUsIIapHU Oaxkapalu: Xyxaipana KajabCUd TPAHCIOPTHU, OBKAT Xa3M KHJIUII
dbepMeHTIIapu  CEKpPECHUSACHHM Ba YMyMHUM a30T HUCOATUHM  OLIUPHUIIHU
TabMHUHJIAUIU Ba X.K.

JIM3MHHUHT  O3WMK-OBKAT  CaHOATHUJA  KYJUIAHWIMIIM  MaxCyJIOTJIAQPHUHT
cudaTuHu SIXIIKIA0 YJIApHUHT OHOJOTMK KuWMaTtuHu ommwupaau. lyHuUHTIEK,
JU3WH XaWBOHJAP O3WMKACHJArd SHI TAaHKUC AMUHOKHUCIOTANap XUCOOJaHAIU.
XalBOHJIAp O3WKa pauuoHura Ju3uHHUHT 0,1-0,4% MuKnopuaa KyIIWIUIIHA
O3UKAHUHI KUIUMATUHM KECKUH OIIMpaayd Ba Iy OwiaH Oupra yJapHUHT capd
OYIUII MUKJIOPYUHU KUCKAPTHUIII UMKOHUHU Oepajiu.

JIM3UHHUHT TIPOJIYCEHT-MUKPOOPTaHU3MIIAPH, AYKCOTpOd OaKTEpHUSIIAPHUHT
Brievibacterium, Misrosoccum, Sorynebacterium kabu romocepuHra MYyXTOX
MYTaHT TYPKyMJIApU XUCOOJIaHAIH.

Poccusima nmsun mpoaycentn cudaruma Brievibakterium typxymnapugan
doitnananunaau. JIu3uH npoayceHTU-aykcoTpod - OMOTHH, THAMHH, TPEOHUH Ba
METHOHHWHTA Tajab4daH O0yau.

Canoar acocuja JIM3WMH Ba OOIIKA XWJ aMHHOKHUCIOTAJapHU OJHII, KaThHHM
pEeKUMIArd acenTUK IApOUT, CTEPUSI O3MKA MYXUTH Ba MPOJYCEHTHUHI TO3a
KyJnbTypacuaaH GhoigaTaHuIIHN Tanad dTaau.

JIu3uH OJIMIIIHUHT TEXHOJOTHK Kapa¢Huapu Kyiugaru OocKkuuiapan uoopar:

% DKHUII MaTEPUAIMHH OJIHIIL

+ O03WKa MyXUTHHH Taiépiali Ba CTepHULIALIL,

# Oapua ycKyHajap, KOMMYyHHMKalus Ba XaBOHM Taiiépmamr Xxamzia
CTEPHUILIALL

+ (epMeHTaIWS;

-

JI-nM3MHHEM aXKpaTHILL
KU MATEPUAJTIMHH OJIUIII

JIuzuH uMkKapyBYM OMOKMMEBHMU 3aBOjIapia SKHUII MaTepHaMHU Talépraii
JABpUH ycyIjia aMmanra OuIMpuIaIu.

Hactnabku kynbTypa I[TIA (rymT mnenTtoHau arap) KaTTUK O3WKacuia
npoGupkamapaa 28-30°C xapoparna Oup CyTKa IaBOMHIA YCTUPHO OJIMHALIML.
Veran KynbTypanapiaH MHKPOOPTaHM3MIIAP CYCIIEH3MACH CTEPHJ CYIOK O3MKA
MyxuTura (kospOanapra) yTkaszuiaad Ba MuUkpoOuosioruk tedparruyaa (180-200

45



Te3/muH) Gup cyrtka nasomuma 29-30°C xapoparia yerupmmamn. ByHu oHammk
KU MaTepuanu 1ed xaMm aranaaud. CYHrpa OHaJMK 3KHII MaTepuaau Tanépiar
KosOanapuiaH KyJabTypajlap 3KHII Konlanapura olMHa Iy, OyHa konbajgaru o3uka
MYXUTHHUHT 5% MHUKIOPH XaKMHUJA OHAJMK SKHUII MAaTEpUAIN COJIMHAIU. DKHII
Kojbanapuaa xam KyiabTypanmap 300C xapopatma 1 cyTka jgaBoMuja
MUKpOOUOJOTUK TeOpatruyna yerupuianu. lllyHnaHn keWHH SKUII MaTepualiv
KoJ0anapaad KyJabTypajJapHH aepacHsi XoJlaTHUa apajaliTUpUO YCTUPHILI amanira
OIIMPHIANNTaH HHOKymATopra omuHamd Ba 29-30°C xapopatma Oup cyTka
JTaBOMU/J1a YCTUPUIIAIN.

Exumn maTepuasuHU OJIMII YY9yH O3UKa MYXHTH TapkuOm: Mmemacca (3-5%),
MaKKaXyXopH 3KCTpakTH (2,5-3,0%) Ba om Ty3u caknaiinu. pH 7-7,2 raua Oynumm
HCI auar 20% mu sputMmacu opkanu TabMHHIA0 Typwiaau. MHOKymstopaaru
O3WKa MYXUTH TapKuOW (PEPMEHTACHOH O3MKAa MYXHTH TapKUOWTa SKUHPOK
oy 3apyp.

O3uKa MyXUTHHM Taii€pJan Ba CTePUIIH3ANUSAIAL

JIu3uH TPOAYIEHTIAPUHU YCTUPUII YUYH TapKuOUAa Menacca, MaKKaKyXopu
DKCTpaKTH €Kku OYp Ba VYCTUpPUII MOJJAJIAPUHM  CAKJIOBUYM MYXHUTJAH
doitnananunagn. YTIEpOIHUHI acocuid maHOacu Menacca OYynuO, TapkuOuia
TEpMOJIaOUJI KOMIIOHEHT OYJIraH caxapo3a CakjIaiau, IIyHUHI Y4yH YHH aJlOXH]Ia
crepwiiaml  Tana®  asTwimangd.  Menmacca  peakropra  COJMHUO  IOMMUUA
apamamrtupiiras xomaa 80°C raga xapoparaa Ku3Iupuiagy Ba 3apyp MUKIOpJaru
caxapo3a MUKJIOPH XOcuJl Oyirad OYiryH4ya CyB COJMHAIM.

Maxcyc yckyHJapaard Xocui OyiraH KWIMHTaH Melacca 3puTMacura Tesfa
120-122°C  xapoparraya G6yfuk OyF [OGOpHIagM Ba Oy XapopaT aHHK BaKT
opanuFuaa yuuwad Typusaau.

O3ukaHUHT OOIIKa KOMIIOHEHTIApU apajalliTUPWING  apalaliTHPTHYIIN
peakTopra KyMwiaau Ba KM3AMPWIAIU, CYHIPA MAaxXCyCc YCKyHaJa CTEpUIIM3aCHs
Xapopatuja 3apyp BaKT OpaJIUFU/Ia YIUIAHUO KEHUH COBYTHIIAIN.

Kynuk xocun Oynran KuiyBuujaap Oab3aH ajoxXujia CTEpHUIaHaau, cabadu
ylap O03MKa MYyXWUTJIapura HUCOATaH IOKOPUPOK XapopaT Ba PEeXUMA
CTepUJIIaHAAMN.

JInzuH onu xapaéHiapyu KaTUil aceNTUK IIAPOUTHH Tajlad KUITAHJIUTU YYyH
Oapua ycKyHajap, peakTopjiap, KOMMYHHUKacusiap Ba  (epMeHTacusra
Oepunaauran XaBo CTEPUUIAHUINU 3apyp. XaBOHU cTepwiam ycynun M-6001a
Gepuiran. YckyHamap Ba KomyHuKacusuiap 135-140°C xapopatma ytkup Oyr
OocumMHu ocTHIa amaira omupwiaaud. byHaa cTepuiInM3acUsSHUHT ‘‘COBYTHUI”
yCylauaaH sSbHU OakTepuocuj] rasmap (3TWIEH) Ba KUMEBUM  peareHr
sputManiapugad (popmananH, XJI0p CaKJIOBYM OMpPUKMalap Ba X.K.) (oWgamaHwuIi
MyMkuH. COBYK cTepWIall amalira OIIMPHITaHAaH CYHT KUMEBHUU peareHtiap
KOJIIUKJIApH CTEPUJI CyBJa FOBUO TalllIIaHAIN.

DepMeHTAUSA
JIM3MH TPOAYIEHTIAPHHE caHoaT acocuaa yerupumr 50-100M° xasmum
dbepMeHTEpIapaa JaBpuil YCTUPHIN yCyiauaa amaira omupuiand. depMmeHTEpra
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COJIMHTAH CTEPWJI O3MKAa MYXUTUHUHT 5-6 (OM3M MUKIOpUIArd CTEPHJ SKHII
Matepuanu conuHaau. depmeHTEpHUHT ymymui Oanmmk Oupiura 0,75 HuU
TAIIKWI ATUILIN JIo3uM. DepMeHTaTopra SKUIIAaH KeWWH OUpAaHura crepusl XaBo
ro6oputany Ba 50°C xapoparraua Kusaupruaag. | xaxm Xaso 1 71 03MKa MyXuUTH
xaxkmura munytura 0,12-0,13 MIIa 6ocumaa 6epud Typusiau.

®epmentanus skapaéuu  28-29°C  xapopatia y3UyKCH3 apaalTHPHII Ba
aspanus mapoutuaa 48-72 coat 1aBOMHIA JaBOM ITTUPUIIAIHN.

KynuknantupyBun BocHUTanmap AaBpud KymuO Typuiaad, o3uka Myxutua pH
Jlapa)kacy 3ca BaKTHU BakTu OmiaH 25% ammuak sputmacu €ku 15% VroBun xanmii
SpPUTMACHAAH KYIIUII OPKAIM MYTaAWUIAIITHpUINO Typunaau. depMmeHTanus
opajaH 58-72 coaT BakT yTKad TyrajulaHaJId Ba KyJbTypall CYIOKJIUK MakKcaliaru
MaxXCyJIOTHHU aXKpaTHILl YUYyH KeMHMHIU O0CKUUTa F000pUIaiu.

JI — JIM3UH aKpaTuil

Kynrypan cywokinuknadn Tai€piaaHummra OOFJIMK — XoJdJa TypJid — XWJ
MUKpPOOMOJIOTHK  Npenapariap: JIM3UHHUHHI CyloK KoHceHTpatu (JICK),
JU3UHHHUHT KypyK o3uKa KoHceHTpatu (JIOK) Ba kpucCTaill JIM3UH OJUII MyMKHH.
ym0y mpemnapariap Xap XWJ ajJoXuja TEXHOJOTWsIap acocuaa OJuHaau. 6-
yuzmaga Oapua yu xun npenapatiap: CJIK, JIOK Ba kpuctan AU3UH OJUII aKC
TTUPUJIITAH.

Kynbrypan cyroxmukaan 10-13% Kypyk Mojia CakJIOBYM MUKPOOHMOIOTHK
koHceHTpamiap (CJIK Ba JIOK) omum yuyn pH napaxacu 5,0 raga xjaopun
KHCIIOTala HOPJOHJIAIUTUPWIAIN Ba JU3UHHU Oapkapopiamtupuin yuyH 0,15%
HaTpui OUCYNb(GUT SPUTMACH KYIITUIATIH.

CyHrpa BakyyM-OyFlIaHTUpPHUIL yCKyHacuaa OapKapopJallTUPUITaH KyJbTypal
cytoKHK, 35-40% KypyK Mojaja MUKIOPH KoJryH4a OyrmanTupwiaan. OJuHraH
CYIOK JIM3UH KOHCEHTPATH O3UKAIAPHU OOMUTHUIL YUYH KYJUTAHUIUIIN MYMKHUH.

Kypyk xoncentpatau (KJIK) onum yuyn cytok koncentpar (CJIK), nccukiuk
ocTuaa Mypkad KypuTrud mociamana 5-6% HaMIIMK KOTyHYa KypUTHIAIU. KypyK
O3UMKa JIM3MH KOHCEHTpaTH KyJa TUTPOCKONUK OYnaau, IMIYHUHT Y4yH
KYpPUTWITaHJAaH CYHI Te€3/1a MOJUATWICH Komyajapaa Kajokmam jo3uM. Cyrok
JU3UH KOHCEHTPATUHH CYSK YHU, O3MKa aUMTKWIapH, OyFJ0i Kermaru Ba Oolkasiap
OunaH OMprajaukaa KypUTUITaHJa KUYUKPOK TMTPOCKOIMK Ba COYMIyBYaH O3MKa
JIM3WH KOHCEHTPAaTUHU OJIUII MYMKHH.

Kpucramn nu3uH KynbTypad CYIOKIMKIAH HOH ajMalluHYyB YCyJUlapuiaH
dbornanannnu6 axparwiaau. Kynerypan CyloKIMKIaH OuomMacca ceHTpudyraaii
EkM pUIBTpIIAI OPKAJIM aJTOXHIAJIaHA N,

JInzun ¢punsrparnan KVY-2 €xku Kb-411-2 mapkanu MoH alMalliHyB CMOJIacHuIa
copOcusiaHau.

HNoH anmMaimvMHyB KOJIOHKACH IOBWITaHAAH CYHr Jm3uH cyBaa 0,5-5,0% mu
aMMHAK CyBHJA AIIOUpJIaHagu. 1-2% JIM3UH CAKJIOBYM 3J0AT XJIOPUZ KHUCIOTAaaa
pH 4,9-5,0 raya Hopmonmamrtupuiaau Ba Jm3uH Mukgopu 30-50% OynryHua
BaKyyM-OyFJIaHTUPUII YCKyHACH 1a OyFIaHTUPUIIAIH.
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JluzuHra XJopuja KUCIOTa TabCUP HSTTUPUITAHJAa MOHOXJIOPTHAPAT JIU3UH
xocu1 6yran 6y1ann Ba 10-12°C xapoparrada coByTHITaHAA CAPFUMTHP PAHIIIH
KpUCTaJU1ap KYPUHUILIMHA HAMAaEH KUJIa/Iu.

Monoxnopruapar JIM3UH KpUCTAJIapHUIaH I0KOpU Japa)kaja To3a JU3UH OJIUII
yUyH apajiaiiMaliapJad Ba paHr OepyBUM MOJIajap/iad Kyl OOCKUWIN XaM/a dTHI
CIIUPTHUJIAaH TIEPEKpUCTAIIU3ACUSIAII KaOu apaéHJapHU amajira OIIMUPHUII Tayiad
STUJIAIN.

To3a nU3WH 03WMK-OBKAT CAHOATHIA, MEIUIIMHAIA Ba OOINKAa XWJ Makcaaiap
YUYH KYJUTAaHWIAIIA MyMKUH. KpucTam mu3uH Koro3 KyTuiiapaa KaJI0KJIaHaIH.

[ayraMuH KMCEJI0TA HILIA0 YUKAPUII

[myramMuH  KucjoTa  aJdMallMHMAJAWraH  aMUHOKHUCJIOTamap  KaTopura
KUpMacaaa, yCUMIMK  Ba  XaWBOH  OKCWUIQPUHUHI  3HI  3apypui
aMUHOKHUCIIOTaJIapUAaH Oupu XucoOnaHaau. Y HUHT aCOCHIAa OaM OpraHU3MHUHHUHT
MYbTaIUI PUBOXKJIAHUIIM Yy4yH 3apyp Oyaran kymiad ¢Gusuosoruk ¢aoi
OMpUKManap CUHTE3 KUJIMHIaH.

['mytamun kuciota Oydpak Ba >KUTapJard TypJid XWwi OY3WIHIUIApJaH XUMOSI
KWiyBud (akTtop OYIUO XHM3MAT KWIMII KOOWJIUSATUTA Jrajgup, LIYHUHTIEK,
JOPWIAPHUHT (HapMaKOJIOTUK TabCUPUHM OIIUPHII Ba TYpJId XWJI MOJJaTapHUHT
3axapyin (TOKCHK) TabCUPUHU KaMaWTUpaau. MaHa IIyHra acocaH y MeIHIMHa/Ia
KEHI KyJamJa KyJUIaHWIaJu.

[ITyHuHTIEK, TIyTAMUH KMCJIOTAHUHI MOHOHATPUW TY3U - HATPUM TIIyTamMaTIaH
XaM KeHT ¢oinananuiaim.

by OupukMa KynruHa o3MKa MaxcyJOTJIapd TabMUHU OILIUPHII, ITYHUHTIIEK,
KOHCEpBaJaHTaH MAaxCyJOTJIADHUHT TabMHUHM Yy30K BaKT JaBOMHUIA cakji1ad
TypUILIMHUA TabMUHIaWaM. Kynmuuimk wMamiiakaTiapia HaTpud TiyTamartiaH
cab3aBoTnap, Oanmukiaap Ba TYIITIM MaxCyJlOTJIAapHH KOHCEpBalallga KEeHT
Kynamzaa oiianaHuiaam.

['mytaMuH KUCIOTaHW UNUIA0 YUKAPUIIHUHT camMapajii Ba HUTUKOOJUIH
ycIapuaad OUpHU - MUKPOOHOJIOTHK CHHTE3 XHUCOOIaHa !,

[myTaMuH KHCIIOTa CHHTE3 KWIMII KOOWIMSITHra J3ra OYiaraH MabiyM
MUKpPOOPTraHU3MJIap oOpacuaa HIUIad YUKApHUIl axaMusiTUra sra Oynranimapu
Misrosoccum Ba Brievibacterium typkymura MaHcy0 OakTepusiap XHCOOJIaHAIH.
Ymly kuumk, rpamMmmycOar, aillaHaCUMOH €KUM OBAJICUMOH OakTepHsuiap crieCU(pUK
XycycusTura kypa OMOTHH €KY THAMUHTa Talab4yaH Oyianumnap.

['myTaMuH KHUCIOTaHW CAHOAT acoCHAa MILIA0 YMKAPUIIHUHT JIM3UH HILIA0
YUKapUIIIard kKabu kymiad yMyMuil TEXHUK sKapaHIapy MaBxy/Il.

VYnap Kyhiugaru 60CKUYIapAaH TallKUII TOMraH. DKUII MAaTepUATUHU OJIUIII;

* 03UKa MYXHUTH TalépIialll Ba CTEPHJLIALLL,

+ (hepMeHTacHs;

* KPHCTaJLI XOJIark MOIIaHH aKPATUO OJIMIIL,

+ KypHUTHII, KaJOKJall Ba ypalll.
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[myramMuH KuciOTanap OJHUIN y4YyH yriaepod MaHOacu cudaruia TI0K03a,
caxaposa, Kpaxmaj TUIpOJu3aTiapv, Mejlacca Ba TUAPOJ XU3MAT KUJIHIIA
MYMKHH. YTJEBOMJIapAaH TallKapu XxoMm-amé cudaruaa yrieBonopoiap (MeTaH,
9TaH, HeDTHUHT H-TIapauHIapH), NIYHUHTACK, CHUpKa, (Pymap Kucjotajap Ba
OolllKa MaxcyoTiaapaad ¢poigamaHuIl MyMKHH.

O3uka Mmyxutuaa a3otr ManOacu cudaruaa 1,5-2,0% mMukaopuga MoueBHUHAIaH
doiinananumaan, amMMO KYm MHKAOpJa COJWHMACAaH Tamad Japaxacuia
KyIImiaau Ba OyH/la O3UKaHUHT MoueBrHa cakjiamu 0,8% maH omub KeTMacauru
no3uM. KynuHua moyeBuHara kymumya cudaruia a3oT ManO6au OyiaraH aMMOHUNA
cynbar Ba ammonuii xyopun 0,5% raya €k aMMHAKHUHT CYBIM 3pUTMACU
X0onuAa KyJUTaHWIau.

O3uka MyxuTHa KyJbTypaJapHUHT MYBTaAWI YCHO pPHUBOKJIAHUIIM YYYH
1031aH €k VHAaH Oup Qous xucobupa Kaaui, MarHuii, MapraHec, ITyHUHTJEK,
o3uka MyxuT pH nan mytagunamtupui (7-7,2) 6yp Kymmi 3apyp Oynanu.

['myramuH KuciOTa OMOCUHTE3MHU OIMpYyBUMiap cudatuga OMOTUH, THAMUH,
0ab3u Oup aHTHOMOTUKIAP (MEHECHUJUIMH, TETPACUKIMUH), CIHUPT Ba CUPT (aos
MOJaNap TabCUP ITUII XYCYCHITHTa 3ra. AMMO, OMOCTUMYIISTOPJIAP MUKIOPUHU
KaTU{ paBUIIa HA30paT KWIHII JIO3UM OVyIagu. YyHKH YyJIApHUHT FOKOPU
Japakaid MUKIOPH MacayiaH, OMOTHH OMomacca YCHUIIMHH Te3JallITHPaTd aMMo,
TIIyTAMHUH KUCIIOTa YUKUIITMHY MTacalTUPATIH.

DKM MATEPUATUHH OJTHIII
OKMII MaTepUaIMHU OJMII OAMuil  jabopaTopusi IIApOUTHAA amalra
owMpuiamM: jgactiab npobupkanapaa, cyHra Kombanapia  MHKPOOHOJIOIMK
TeOpaTruyaa KeinH 2-5° XaMiiy SKuiI GepMeHTEpIapr/Ia YCTHPHIAAN. Y CTHPHII
xapoparu 28-30°C, osuxa myxutu pH mapaxacu 6,8-7,5; YCTUPHII JaBOMHILIHTH
3ca xap Oup 6ockuuna 24 coat JaBOM 3TaaH

DepMeHTAASA

CDCpMeHTaIII/I}I 50M° xasKMIIH epmenTEPIa MHTEHCHB (kazian) adpauus Ba 28-
30°C xapoparia omb GopriIagu. Y CTHPHIN JaBOMUIINIH 2-3 CyTKara 4y3uiIai.
By BakT opanuruia o3uka Mmyxutuaa 50 r/i raya riyraMuH KUCI0Ta TYTUTAHAIH.

Kynerypan cyrwokiukaan ouomacca GuibTpiaml €ku IeHTpudyrazam opKaiu
aXpaTud OJMHAAW, KYJIbTypall CYIOKJIUMK 3Ca BaKyyM-OyFJaTHII YCKyHacuuaa
Oyrnantupunaan. KpuctainmuzanusgaH KeWWH TIIyTaMUH KHUCJIOTa aXKpaTHIajIu.
ByHnna To3apok MaxcCyJoT OJHMINI yYyH OJar/a KaiTa KpuCTauIA3aIusall
KYJUTaHWIAIH.

KynTtypan cyroximmkaaH riayTaMUH KHCJIOTAHU QXKpaTUIN YIyH HMOHAJIMAIIUIIT
yCyJiiu Xam unuiad unkapuirad 6ynunb, oynna KY2-cMmomacuna copOrusianaim.

CMmomnara copOcHsiiaHTaH TIyTaMUH KHCTIOTa IOBIIITAHIaH CYHT KojoHkanaa 0,5-
5,0% nu ammuakiu cyBaa smounpiaHagu. OluHrad »moat $aosi KyMHUpa UILIOB
6epunamn Ba 40°C xapopaTin BakyyM OCTHIA XaKMH 3-5 MapTrarada KaMairHda
Kytontupwiaau. Cynbgar kucioraaa Hopaounamtupuiarad (pH 3,2 raua) spurma
4°C  xapoparraua  COByTHIAgM Ba  OyHAa DIyTaMHH  KHCJIOTAHHHT
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KpUCTAUTM3AIMSAJIAHUIII ~ aMajira  OIlaJAu. KalWTa  KpUCTaJUIM3alUsIaHTaH
MaxcCyJoT/a acocuit Moja (TryTaMuH KuciioTta) 99,6% Hu Tamkua 3Taau.

Opranuk KuCJI0TAJIAP HILIA0 YMKAPUII

MukpoOHONIOTUK CUHTE3 OpKaldW TYpJIM XWJ OpraHuK KHUCJIOoTajap: CHpKa,
JUMOH, SIHTAap, UTAKOH, IIIOKOH Ba OOIIKA XWJ KUCJIOTaJapHU OJMII MYMKHH.
VYnapaan 03uK-0BKaT, (papmMaTceBTHKA, KUMEBUM, €HTUJI CaHOAT Ba OOIIKa TypJiH
XWJT AIIa0 YUKAPHUII caHOATIApHIa KEHT KtaMm/ia (honJaTHIIau.

MukpoOHOJIOTUK CHHTE3 OPKAJIM OJIMHTaH JIMMOH, CUPKa Ba CyT KUCIOTaJIapu
AHAHABUM O3MK-OBKAT WNUIA0 YHKApHUIIAa KEHT KYJ/UIAHWIaAd Ba KUMEBUU
CHHTE3J1alll HIIHTra HucOaTaH caMapaaupoK XUCOOIaHaIH.

Ymby KucIOTaTapHUHT TPOAYIIEHT-MUKPOOPTaHU3MIIapU OaKkTepusiaap, MOFOP
3aMOypyfiapu Ba aduTKuiaap xucoOmanaau. Cupka Ba JIMMOH KHCJIOTa
CHUHTE3JIOBYM  MPOIYLIEHT-MUKpPOOpraHu3Miap a’pobiap xucobmanamu. Cyr
KHACTIOTAaCHHU 3ca aHa3p0oO MUKPOOPTraHU3MIIap XOCUJ OYIIraH Kuiau.

Mukpooprasu3miiap ymoy KUCIOTaJapHH HM3JIapuHUA OeroHa MUKpodIopagaH
XUMOSI KHJIMII MakKcaauja CHHTE3Nalauiap, UIYHWHTJEK, YIJIEPOJHH 3axupa
cudaruaa CHHTE3 KWIAIU JeTaH Ha3apusuiap MaBKy/I.

Cupka KHCJI0TAa HILIA0 YUKAPUILI

Cupka KHCJI0TA — PAHTCU3, YTKUP XUIIU CYROKIHMKAWpP. OmxoHa CHpKacH
(cMpKa KUCJIOTAaCHHHUHT 5-9% Ju CyBJM 3pUTMacH), cupkanu sccercus (70-80%),
CyBcU3 €KHM My3Jartwiran cupka kuciora (98-99,8%) xomupmarm cupka
KHUCIIOTAJIapU MaBXKY/I.

Acemobacmep TypKymMuTra MaHCY0 CHUpKa KHUCIOTaId OakTepusiap STUI
CIUPTUHHU OKCHUJJIA0 CHUpKa KUCIOTAa XOCWUJ OYJIraH KWJIMII XYCYCHSITUTa Srajup.
OTUN COUPTUHUHT OKCUJIAHUIIMHUA aJIKOTOJIOKCHa3a (PEpMEHTH KaTaJlu3JIaiIu.
Peakcus TenriiaMacuam Kyiumarnda €31 MyMKHH:

CH,CH,,OH M>CH3COOH +H,0+490x/

CaHoaT MapOWUTHJIa CHpPKA KHCIIOTAaHH MHUKPOOHOJIOTHK CHHTE3 KHWIIHII, CHpKa
KHCIIOTAIM ~ OaKTepUsJIapHU  CYIOKJIWKIA  y3IYKCH3  HCTUPHUIN  YCYJIHJaH
doiinanannb, KeTMa KeTiaukaard QepmeHTépiaap OupHKManapuja amasnra
OIIUPHUIIAIHN.

Cupka Kuciota WNUI0 YUKAPUIITHUHT TEXHOJIOTHK KapaHJIapu Kylugaru
acocuil OOCKWYJIAPHH TAIIKUJI ATaIH

1. Exuw mamepuanunu onuui;

2. Xom awénapnu matiépaaui;

3. Depmenmamuyusi;

4. Taiiép maxcyriomuu muHOUPUUL 84 KYUULUL.

WNnura® gukapumiga cUpka KHUCIOTadW OaKTEPHSUIADHUHT HMKKH XU TYPH
Bacterium Schtzenbachi Ba Bacterium survum kusmanumiam.

Exum wmatepumanuuau jaboparopusiiapia CHpKa KHCIOTaIM OaKTepUsIapHH
CYIOK O3WKaja KoJjibanaapaa, MUKpOOHOJIOTHK TeOpaTtruyaa, cunrpa 30 j1. Xaxkmiiu
naboparopus pepmeHTEpIapuIa UCTUPUO OJTUHAH.
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Cupka KHCIIOTa OJIUII YIYH XOM amé cudaTuaa ST COUPTH, peKTUDUKAT EKA
To3anaHran €raad ¢oigananunagu. Cupka KUCIOTaIM OaKTepUSIApHUHT Xa€T
baonusITH O03MKAa MYXUTH KHUCIOTAIMIUAr OOFNMMK Ouiagu. YIJIApHUHT SIXIIU
PUBOXJIAHUIIN Y9yH MybTaawi pH kypcatkuuu 3,0-3,2 opanuruia Oumnaiu.

depmeHTaTiMs  Kapa€HM dca  OemTa KeTMa  KeTHMKAAa  OMpPUKKaH
(dbepMeHTaTOpIap/IaH TAIIKWJI TONraH Oarapesa amaira OlUpUiIaan.

Xap Oup yckyHa apanamTuprud, OapOorep Ba Oypama (CHHUpaJICUMOH)
WCCUKJIMK aJMaIlITUPyBUKJIap Omiad TabMUHIaHraH. bupuaun Gepmentépra, 3T
CIIUPTU Ba CUPKA KUCJIOTAHUHT YMyMUN MUKIOpHU 6,4-6,7% HU TallIKWJI 3TaIUTaH
03WKa MYXUTH Ba CTEPUJ XaBO y3JIyKCU3 OepUiIa/id Ba KU MaTePUad COJTMHAIH.
bynaa cupka kuciotany OaKTEPHsUIAPHUHT KyJa T€3 PUBOXKIAHUIIMA YUyH KyJan
mapouT spatwianu. bupunun pepmentép Konran O6apya kenHru GpepmeHTeépiIap
y4yH CHpKa KHCJIOTanu OakTepusuiap TeHeparopu xucobnanamu. IlIyHWHTIEK,
OyHJa CUpKa KUCIOTACHIa 3TUJI CHUPTUHUHT OKCUUIAHUILIN aMajra Ollaiu.

Kynrypan cyroknuk 6up pepMeHTEpAaH UKKMHYU (DEpPMEHTEPTra XOCHI OyIraH
KWIMHTAaH XaBo OocuMu XucoOura yszaTuiaau. Xap Oup depmeHTEp yKCyc
KHCJIOTaa 3TWJI CHOUPTH >KaJall OKCUIJAHUIIM YYYH IIAPOUT spaTud Oepaiu.
3apyp OwiraH CUPT MUKIOpH OWIaH TabMWHJANI YYyH WKKWHYW, YYUHYU Ba
TypTUHYH ycKyHanapra 40% v 5Tua COUpTH KyLIWIaaq.

Xapopatr Ba a’paTius KaJaJuuru oup gepMeHTEpIaH MKKMHYMCHIa yTraHja
nacaiin6 Gopamu: arapaa OupuHun (depmentépma xapopar 28°C ra, asparims
kagammra oca 0,35-0,40 m%/(M*MuH) ra TeHr Gylica, OXHUPTH YCKyHAra KelHo
MyBOGUK paBHIIIA 25°C Ba 0,1-0,15 M3/(M3'MI/IH) HU TaIIKWJI DTaqu.

Kynrypan cyrokiuk 6emmnun pepMeHTEPAaH cupKa KHCI0Ta MUKAOPpH 9% naH
kam Ba 9,3% naH OpTUK OMIMaraH xoJija YuKaam.

100 5. cyBcu3 stmi criptuaad 75-90 xr cupka kucinora onuHagu. Cupka
KHCJIOTAaCH 3pUTMAcura TUHAUPUII YUYyH OCHTOHUT Ba KUI OWJIMaraH MUKIOp.a
JUMOH KHUCIIOTa KUIIWIaAW. ApanamiTUpuian® OWJIMHraHAaH CUHT, TUHIUPWITAH
CHUpKa KHCIIOTa dpuTMacu 3ud-puirpra yzatuinaau. M3una 9% cupka KucaoTacuHu
(olIxoHA cHUpKacu) CakjIoBYM (UITpaT TaM€p MaxcCyJoT WUFWIAJUraH >Koura
y3aTWJIaJIA Ba YHJIAH KyHUO OJIUIII MyMKHH.

Ha3sopar yuyH caBoJiiap
. AMUHOKHCITOTaJIap UIUTA0 YHKAPHUIT KApPOEHUHH TYIIHHTHPUHT;
. AMMHOKHCJIOTAJIAPHU OJIMIIIHUHT aCOCHUM YCYJIIIapH;
. JInzuH nnuia® yuKapui kapa€HuHU TYIIUHTAPUHT
. JIN3UH OJIUIITHUHT TEXHOJOTHUK )KapacHiapyu O0CKUUIIapH;
. Opranuk KucnoTanap >kapoHUHU TYITUHTUPHUHT;
. Cupka xucnorta unutad YuKapuil kapa€HuHU TYIIUHTUPUHT
. JINMOH KHCJIOTa UILIA0 YMKAPUII KapaEHUHU YyHTUPHHT.
DoiigaaHUIAIUTAH a1a0uéTiiap
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5-maB3y: O3MKa BUTAMUHJIAPH BAa aHTUOMOTHUKJIAP UILIA0 YHMKAPHU LI

Pexa:
5.1.b;, (pubodnaBuH) UILIA0 YMKAPHUIII.
5.2. B, (unankoOamIaMuH) OJIMILL.
5.3. B-Kapotun (A-npoBUTaMUH) OJIUIIL.
5.4. O3uka aHTHOMOTHK MpenapaTiapy UIUIad YUKAPHILL
5.5. TeTpacukiuH npenapariapy OJIUII.
5.6. bacurpacun onuu.
5.6. ['pu3uH npenapaTiapu OJHII yCYJUIapH.

Tasinu ubopanap: pubograsun, cuanxkobaramun, FKapomun,
NPOSUMAMUH, MEMPACUKTIUH, AHMUOUOMUK, ODACUMPACUH, SPUSUH,
sumamun, ouonozux, Bacillus subtilis, muxpoopeanusm gpepmenmayus.

Buramunnap xap Xui KUMEBHUH TYy3WIMIIWATa 3ra OWOJIOTHMK aKTHUB MOAAAJiap
O0ynu0, ynap TUPUK OPTaHU3MHUHT Xa€T (HAOJIMATUHU TabMUHIAIIAA MYXUM pOJI
1505050701078

BuramunnapHuHr OGuosioruk ¢aoyuiMru ury OusaH OeNruiiaHauky, yaap ¢aoi
rypyxiaap cudaruna GepMeHTIAPHUHT KaTAIMTUK MapKa3u TapkuOura kupaau. by
MoOJJIajiap STUIIMACTUTH OKuOaTnaa gepMmeHTiap (HaoJuTury macasju, HaTHxKaaa
Oenrmwnanran ¢GepMeHTIap HINTHPOKUJA Ke4yaJuraH OMOKUMEBHUM xKapaCHIap
nacasiam  €ku  OyTyHmail TyxTtailau. By »5ca opraHuszmiapaa BUTaMHUHIIAp
STUIIMACIIUTYA OKMOATHIA KUIJIUNA KacaJUTMKIIAp KeIuO yuKuiura cadbad oymaam.

MabiyMKH, WHCOH Ba XaWBOH OpPraHW3MIIAPHM BUTAMUHIIAD CHHTE3 KUJIMII
KOOWIMATUTA dra SMac, JIeKMH YCHUMIIMKIAp d5ca KyJlald MIapouTaa Y3WHUHT
BUTaMUHTA OYJIraH 3XTUEKUHN TYJIHMK KOIUIAIl XycycusTtura sra (ButamuH by, man
Tamkapu). MukpoopraHuziap xam y3iapu y4yH 3apyp OyiraH BUTaMUHJIAPHUHT
KYIMIUWINTHHUA  Y37apyu  CHHTE3 KWiuil KoOwnustura sragupnap. Llymapnan
KYpUHUO TypuOAMKH, YCUMIIMK Ba MHUKPOOPTraHM3MIIAPHUHI HILIA0 YMKapraH
MaxcCyJIOTJIapyd MHCOH Ba XaWBOHJIAp Y4yH BUTAMUHJIap MaHOau XucoOJaHaIu.
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MukpoOunosiorus caHoaTH/1a UKKH XU O3MKa BUTAMUH Tpenapariapyu UIuiad
yukapuiaaud. Tapkubuaa b, Butamunau 6ynran o3uka pudodaaBuHU Ba TapKUOUIa
b, Buramunu 6ynran KMb-12 npenapatu.

Buramunnap opranuk oupukmanap 0ynu0, yJIapHUHT TUPUK OpraHu3MIiap XacéT
KEUHPUIIIAPU YUYH aXaMHUSITH OeKUECAUP.

O3MK OBKaT MaxcyjloTiapd TapKUOUIaru BUTAMHHIIAPHU MHUKIOPU KyJla Kam
oynrannukiapu (100 rpamMmm o3yka maxcyioTiapu Tapkuouaa cop—iyru 10-100
MI' yudpaiiid, Xajnoc), Xxamja Te3 MapyajaHuO® KeTUIUIapUHH 3bTHOOpra oiaud
ylapra BUTaMUHJIAp KymuO Typuiml TaBcus dtunaav. IIyHuHr ydyyH Xxam
BUTAMHMHJIADHU CAHOAT WIApOUTHAA HIUIA0 YUKApull ajulakadoHJiap Wyira
KYWWJITaH.

[yan xam Tabkuayiad YTHUII JO3UMKH, BUTAMHUHJIAp HIUIA0 YUKAPUIIHU
aHAaHABUW YCYJUIapW, KaTTa XaKMJAard MaxcCyJlOoTJIapHM KailTa unuiamra Exu
KUMEBUM WHysulapra acocjiaHraH OYnu0, MKTHCOOUM KaM peHTa0eITMK coxa
xucobmanaau. Keiunru naBpnaa (YTraH acpHUHr 4-4opakiapuaad Ooiiiad)
BUTAMHHJIAD WINUIA0 - YUKAPUIIHU PEHTA0CIUIMK SHHU MUKPOOMOJIOTHK acocra
KyWura KUupummiau.

SAnoHusga Kydiau aHTHOKCHUAAHTIAp cudartuga WNUIATAIUO KeauHAETTaH,
ackopOun kucnotracunu (C BuTtamuH) Xocuia Oyiranacu - ackopOmi-2- docdar
UIUI1a0 YMKAPUITHUHT MUKPOOUOJIOTUK TEXHOJIOTUsACU sApaTuian. Mabiaymku, b
Ba b;, Butamumunapu ¢akarruna TuOOuETAA 3Mac, Oanku Oy BUTAMHHJIAPHU
MUKpPOOHOJIOTUK YCYJIJIa OJJMHTaHJIApU XaWBOHJIAP O3YKACHHHU OOMUTHIN yU4yH XaM
KeHT KYJIIaHHIaIH.

Buramunnap - KMYMK MOJIEKYJaldl OpraHUK MoJJanap rypyxu, 0yiaub >xyaa
NacT MHUKAOP Ja Ky4WwIM Ba XWJIMa-XWJl OUOJIOTHMK Tabcup Kypcaraau. Tabuatna
BUTaMMHJIap MaHOauW cudaTuga acocaH YCUMIMKIAp Ba MHKPOOPTaHU3MIIap
Xu3MaT Kuiaau. MeHaxuHOHMap Ba KoOajnamMuuiiap ¢akaT MHKpPOOpraHHU3MIIap
TOMOHMJIAaH CUHTe3NaHaau. Muuiad yukapui a Kyniad BUTAMUHIAPHU KUMEBUN
CHUHTE3JIall Myiau OWJIaH OJMII OJAMHTY YPUHHU 3rajuiaca XaM, MUKpPOOHOJIOTHK
yCyJ XaM KaTTa amMajiui axamusitra sra. MuUKpoOHOJIOTHUK MY OujaH 3procTepuH,
ButamuH b, onuHaau.

ByHnan Tamkapu MUKpOOpraHu3miiap cOpOMTHH capOo3ara algaHTHPHUIIIA
CeJIEKTUB OKCUIOBYM cudatuaa doigananunany (Butamun C onuiia), mIyHra
yXmam BHUTaMUH KOHCEHTpaTiapu UIUIA0d YuKapuil yuyH (BUTamMuH B,
KapOTUHOMITIAP) MUKpOOpTraHu3Miapaad goiinananuinaad. ToBykIap Ba uydkaiap
o3yKacuja (oiganaHuIl ydyH OMOTMHHM XaM MUKPOOHMOJIOTUK MYy OWJIaH OJMII
uctukOommuaup. Jynéna ButamuH wunmad uukapyBun 40 Ta Karra caHoar
yctkypMmacu MaBxkya. Lllynaman 18 tacu AKII na, 8 tacu Bronusma, 14 tacu
FapOuit sBpomana. Butamun umad uukapuniga stakyd YpuHHu [lIBecapus
koHcepHr Xopdman Jla Poue srammaiinu, xamma ButamuHiaapHuHT 50-70% wuHu
uniad YuKapau.

" Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 1020 p.
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Buramuniiap xoccacu, yjgapHd OJIMII Ba KyJUlall macajainapuHu, b, Ba bi

BUTAMMHJIAPU MUCOJIMIA KYpUO YMKAMU3.
b,-BuTaMHUHH

b, — Butamunu (pubodaaBuH) - xyxaipa Hadac OJMIIM, OKCWIIAp Ba EFjap
CHUHTE3W/a, acad TH3WMUHUHT XOJaTHHU Oomkapui, Oyiipak ¢GyHKcHICHIA
UIITUPOK  JITaAWraH KynruHa ¢epMeHTIap TapkuOwWra Kupaad. YHHUHT
ATUIIMACIIUTH OKUOATHIa KYMMUHYA YCHIIl CEKWHJIANNO, OKCUIUIAp aIMaIlHHUIINA
Oysunaau. b, — BuTammHHra KyHIuk Tanad, xyxkamap yuyyH 1 T o3ukara 3-4
rpaMMHM (KpHUCTAJII XOJaTaard mnpenapar), uyukaigap ydyH sca 100 kr Tupuk
Baszuura 10-15 Mr Hu TalIKuiI dTaau.

b, — BUTaMUHWHYU 3Tapiay MUKIOPAa MUKPOCKOIIMK 3aMOypyFiap, 6akTepus Ba
0ab3u OMp aYUTKH TypJapu CUHTE3 Kuiaaauaap (2-xaasai).

2-KaBajl.
bab3u Oup pudodIaByH CHHTE3 KWJIAJAUTAaH MUKPOOPTraHU3MJIap

MuKpOOPraHu3M-npoayCeHT PubodiaBun ymKumm, Mr/J
CnocTpuanym aceTo0yTHIMCcym 97
Miico0acTepuym cMEerMaTHC 58
Miicocanauaa pubodaaBuHa 200
Cannuna gnaBepu 567
EpemoTxecuym ambitnu 2480
Ambitnu roccinun 6420

(Economuc mucpobuoorii kutoduman, 1978, 2 T. 312 6er)

B, — BuTramuHMHM OWp Kajap MaxcCyJdAOp CHHTE3 KHJIAJWTaH MHKPOCKOIHK
3aMOypyF Oynu0, KyiabTypan Cyrokiauknarda 1 r xKypyk mommaga 6000 mkr rada
pubodnaBun Xocun O6ynran kuiaaau. O3uka npenapatu 6yiarad b, — BUTaMUHUHM
unuiad YUKaApUHUHT MHUKPOOHMOJIOTMK TEXHOJIOTHSICH JKyla oJnui Oynub, y
Kyiugara 0ocKA4iIapaH noopar:

* DKUII MaTepyay OJIMIIL;

* depmeHTanys;

* Kyaprypan cyloKIMKHY OyFIaHTHPHIL,

* KOHIEHTpaTHH KyPUTHILL

Mukpoopranu3mM-ipoAyueHT cudaTuaa KYnuHYa MHKPOCKOMHK 3aMOypyFu
Kyutanuinagu. O3uka Myxutu Tapkuouau 1-3% yrieBojmap (IVrOKo3a KUEMH,
Mesacca €kd ruapod), 3-8% MaKKaKyXOpu HKCTPaKTU €KUM aYUTKU aBTOJU3ATH,
a30T MaHOacu (aMMOHUM HUTpAT), MUKpOEJIEMEHTIap, 0ab3u OUp BUTaAMUHJIAp Ba
aMUHOKHUCIIOTAJIAp TAILIKWII 3Tau.

KyasTypanapan QepMeHTEpIapaa CyloK O3MKa Myxuthaa yerupuur, 28-30°C
xXapopataa, TouMuil apanamrTupuin Ba aepacusga 80-84 coar maBommma oiwb
oopunaau. depmenTacus Tyrarad KyJabTypas CYIOKJIMKKA UCCUKINK OWJIaH WILIOB
Oepunaan Ba BakKyyM ocTuia OyFilaHTUpwianu, OyHaa xKypyk mozama 30-40%
HAMJIMK CaKjamid JI03UM. bByFIaHTHpUIATaH KOHCEHTpAT IMypKad KypUTIH4
Mocinamaaa Kyputwiagu. O3uka mnpenapatd Oyiaran B, BuTaMuHU TYKCcapuk-

54



Kopamtup panrga Oymu6, Hammuru 10% npan xyn Oynmaiiau. Tait€p mpemapar
tapkuouaa 10 Mr/r gan kam O6yimaran b,—Butamunu, myHUHrAeK, 0omika B rypyx
Butamunnapunu (b, bs, bg, b12) Ba HUKOTUH KUCIIOTACUHU CaKIalIu.

b ,—BuTaMHNHKN

[Monumep Oynamaran Oupukmanap wu4YMjga BUTAaMUH bjp BSHr Mypakkab
ty3uuiira sra. by o—(5,6—nuMernnden3nMu1a3o1) KooaraMuACHaHH/T.

Tabuatna by, -BUTaMuMH Ba yHra KapJoll KOppaHOua OupHUKMajapHU
MUKpPOOpraHu3MIIap XyKailpacuia XailBoOH Ba alipuM yCUMIIMKIIapAa (HyXaT, JIOBUS
Oapru Ba Oomrranap) Tonwiarad. JlekuH, ButamMmuH bj, HU IOKOpU YcUMITUKIapa
ydpald OXMpHUraya aHMKJIaHraH osMac. AUYWTFM 3aMOypyFd Ba MHCeEInal
3aMOypyfiap kabu TyOaH 3yKapuoTJiap KOPpUHOUJIAp XOCHJI OViraH KuiaMmaiau.
XaBOH OpraHM3MU MYCTaKWI BUTAMUH CHHTE3 KWJIMII KOOWIMSTUIA 3ra 3Mac.
[IpokapuoTinap uYKMAa KOPPUHOUIAP OWOCHUHTE3 KWJIUII KOOWIMSTHIa 3ra
Oynraniap KeHr Tapkaiaras. Propionibacterium TypkymMu Bakwiapu BUTaMuH bip
HU (paos uniad yukapaiu.

[Iponvion kucnoranu OakrtepusuiapHu Tabumii wrammiapu  1,0-8,5 mr/n
KOPPUHOMIAp XOCWJI OYyiraH Kwiuin KoOwnustura osra, Il.mepmanun M-82
HOMJIM MYTaHT OJIMHTaH, Oy MYTaHTHH YCTUPHUII OpKaIH, 58 Mr/JI raya BUTaMUH
OJIMHA/]IN.

Propionibacteriaceae omnacuHUHT OOIIIKA BaKMIUIAPHU XaM OOPKH, yjiap BUTAMUH
B, HE Xyxaifpaga kynm MHUKIOpAA TYIUlalml KoOwiusatura sra. by aBBajgom Oop
aybactepuym mumorym nup (Butyiribacterium rettgerii).

Butamunnu cuHTe3noBun cudartuga Kyn aKTHHOMHCETIAPHU BaKWJUIApU
aMaJiuii axaMusITra ara. Xakukuii Butramud B, Hu 6up Kanua mukaopaa Hocapaua
pyroca cuHTesnaian. Myrtacus Ba TaHnam iynu Owian H.pyraca HUHT MyTaHT
IITaMMHM OJIMHTaH, y 18 Mr/i raua Butamud B, Tymiaiinu. ®aon BUTaMuH UIILIA0
yukapyBumwiap MiSromonospora TypKyMu BakWIapu HYHIa XaM Ky3aTHJITaH.
FOxopu koOonaMuH CHHTE3JIOBUM (haoJMKra METaHOT€H OaKTepusuiap Srajaup,
macanan: Methanosarsina Gapkepu, M.vasuolata Ba galofil Typuunr aiipum
mrammwiiap MerhanoCoCCyc Xanonxuiyc 16 Mr/ji 1aH OpTUK KOPPHHOMIApHH |
rpaMMm Ouomaccaia cuHTesnaiinu. Butamun by, HE (aon umiad uukapysBuuiap
psevdomonadada xam Mabiaym, Oymap wW4uaa OoIIKanmapura HUCOATaH SIXIIH
Yypraamiaran mramm Ps.denitrifisans Mb-2436-myTanT, MyTaauuiaHraH MyXHTIa
59 Mr/a rya KOppuHOMJ XOCHJ OyiraH Kuiaaud. by mramMiaan Butamud by, Hu
caHoatr wmapuotuaa osmm AKII pma #ynra kyhumnrad. KoppuHouiapHu
Rhodopceydomonas palustris, ¢ototpod mypryp Oakrepusutap Phodobacter
sphrisus,Rh.sapsulatus, Rhodopspirillum rubrum, Chromatium vinosum Ba Gup
KaHya OOlIKa TypJjap Xam CcHUHTe3naau. bup kaHya Muxiopia BuTamMuH bi,
cuaHoOaktepust Anabaena sylindrisa, Oup xyxaiipamu cyB ytu Chlorella
pyrenoidasae Ba k3w cyB ¥yt Rhodosorus marinus xocui Oyaran Kuiaziu.

Butamun B, CHHTE30BYM MUKPOOPTaHU3MIIAPHU O3MK-OBKAT XOM-allI€napu
acocuja Ta€pilaHraH MyXUTiapia YCTUPWUJIAIU: COsl YHHU, Oajauf yHH, T'YIIT Ba
MaKKOKYXOpH SKCTpakTHUJaH KeHr doigananunaan. KelnHru wwuiapaa o3ukK-
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OBKAT/Ia UITUTATUIIMANHIUTaH XOM-alIénapaa Kopu cudaTiin KOpPHUHOUIAp XOCHIT
OynraH KwiaauraH MHKpOOpPraHu3Miap XaM tomwirad. Achromobacter sp.
M30MPONUJI CIIUPTHH YIJIEPO]I Ba sHeprust ManOau cudaruaa dorigananud 1,1 mr/n
raJya MpPOBUTAMHUH TYyIulaiau. Pseudomanas Sp. METaHOIM MyXHUTAa EKd
nponanaroi ounad (160 Mxr/n raya) ButamuH by, cHHTE3IaiIM Ba MIyHra yXIari
Oomka OWp KaHYa MUKPOOPraHM3MIIAP XaM METaHOJUIM MYXHTa BUTaMUHHU
XOCHJT OVJIraH KUJUII KOOUIUSATUTA dTaup.

b1, BUTAMHHH 0JIMII BAa YHU KYJLJIa1l

by, Buramunu nyHé Oyimua Oup Hunma unuad yukapuwiumm 9-12 mMuHTr
KWJIOTPAMMHU TalKui Kwiaad. YHaaH 6500 kr TuOOuEr marcaajmapu ydyH
doitnananunagn, KojiraH KUCMHM 3Ca YOpBAuMIMKIA FyjutaHwiaau. Butamun Bi;
UIUIad YMKApHUII acocaH MPONUOH KHUCJIOTadu OaKTepUsUlapHU YCTHUPUIIra
acocnanrad (Poccusina, byrokx bputanusina, Benrpusna). Poccus Ba Benrpusa
Me30huabp Ba TepMO(DWIb METOHOTEH OakTepusiapaadH Xam QoiigaiaHuiaam.
Wranusana akcuHOMHCETIap/aH Ba LIyHTa sIKUH OakTepusIapaH OJMHA/IH.

Buramun bj; Hu omum yuyH OakTepus aHaepoOd MyXHTIa, MaKKaXyXopu
HKCTPAKTH COJUHIAH TJII0K03a, KOOOJBT TY3U, aMMOHUN Cynb(aTiv apaiammaia
yerupunanu. brxrum kapaénupa Xocun OynraH OyiaraH KHCIOTaHU HIIKOP
pUTMacu OWJlaH HEUTpaTalITUPWIAIU, 72 coaTAaH KEWMH MyXWUTra BUTAMHH
TapKkuOWra KuUpyBYM oOpalvK Mmoana - 5,6-JIAMb (5,6-aumernnOen3umuiaszoon)
COJIMHAIY.

depmenTacust 72 coaTnaH KeilmH TamomuiaHaau. ButamuH b, Oakrtepus
Xxykaipacuaa tymiaHaad. LyHUHT yuyyH OMXKFUTHIN TaMOM OYJraHjgaH KeWuH
cenapacusi KWIMHAM, YHAaH BUTaMuH cyB Ounan pH 4,5-5,0 raua kucnoranaHran
85-90°C 1a 60 mun. craGmmsarop cudaruga 0,25% 1 NaNO, commrran spurma
OWJIaH SKCTPAKCHSIIAHA/IH.

Buramun Bi, Hu cyBnaru sputMmacunu coBytwiaau, pH uvu 5,0% nu NaOH
sput™Macu OmnaH 6,8-7,0 raya onub® Oopuiagu. DpUTMara OFCUIHU KaoTyJIsCHUs
kuain yayH Aly(SO4)3x18H,0 Ba cyBeus FeClz kymmnaau Ba 3ud-GuiaTp opkaiu
¢unbTpraHagu. DpUTMaHU TO3aJalllHA MOH anMainryBud cmojacu CI'-1 ga onmm®
oopunaau, yHAaH KOOOJIAMHHHU aMMHUaK SpUTMAcU OWIaH SIIOCUS KUIMHAIH.
KelirHru BUTAMUHHU CyBJArd 3pUTMACHUHM OpPraHUK 3puUTMajap OujaH FylmiMMya
To3ayanl oJuO OopwiaaM, NapJaHTUpWiIaad Ba kojoHkama Al,Oz; Ownan
To3ajaHagu. AMMOHUN OKCHUIWJAH KOOOJIAMUHHM CYBJIM aCETOH OWJIaH 3JIHOCHUS
KWJIMHAH.

ButaMyuHHM CyB-alleTOH 3pUTMacUra aceTOH KYIIWIaau Ba 3—4OC, 24-48 coat
yiumad Typuiaaau. dyKMara TYIITaH BUTAMHH KPUCTAIH (QWIbTPIAHAIN, KYyPYK
aceTOH Ba OJTUHTYTYPTIU 3(pup OminaH 10BUIAAU Ba BakyyM-ekcukanaTopaa P,Os
yctuaa Kytunaan. K- By, HU mapyamann® KeTMAciIurd ydyH xamMMa jkapaéHiap
KyWwId KOPOHFM KWIMHIaH XOHajapjaa €KU KU3WI Hypiau Epyriaukaa oaud
oopunamu. lllynnait kunu6 dakarruaa CH — koGomamMuH OKCUAM apaialiMacuHu
OJIUIIT MyMKHHTHHA OYIMO KoJMacaaH, FOKOPH TEParneBTUK camapara 3ra OyiraHn
BUTAMHHHHUHT KO(DEPMEHT KYPUHUIIIMHY OJTUIIT MyMKHH.
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Poccus canoatm koOanmamMuHIApHU TYpJId XU KYPUHHIIIATH JTaBOJIAIIT
npenapatiapuan unniad yukapaau: ammynana (CH-Bj, crepunmzacus kunmmHran
sput™acu Omnan, 0,9% mu NaCl sputmacu apamammacu), Tabnetkaga (CH-B,
dbonueBol KkuciaoTra OuslaH apajnamiMacu), TabjeTkaaa (MYKOBHUT), TapKuOuja
CH-B,, mykomnpoTeuns 6ynaiu.

Awmmynazga naBoJjiall TIpenapaTiiapu: KOMIIOJIOH, aHTMAHEMHUH Ba TEMOBUT -
TapkuOura KaTTa IIOXJM MOJIIAp KUTAPUHHU CYBIArW OSKCTPAKTH KYIIWJIAIH.
Butamun B, Poccusanma mponmon kucnmotanu OakTepusuiap €paamMuaa caHoaTna
oy, THOOMET TamabuHu TynuFnda KoHAaupaad. CyT adyuTyBYM MaxCyJIOTIapHU
BUTAaMUH- B, Omian GOWWTHIN y4yH MPOMUOH KUCIOTAIM OakTepHsUIapHH TO3a
XOJIa XaM CyT 3apaoOuaa Tal€piaHraH KOHCEHTpAT KYpHUHHILAA XaM
ol nananuIaIm.

Atseton Balkteriyal
butil

quyqgasi

ar aralash

kulturasi

CoCl.

¥

MeTaHIK CHED CH A0,

MeTXI CTRPIR
HCL i
#  Mezanax ‘
Hapec oy frar
¥
Eyr, 1e1n
+E Kxzx1xm ‘
E—
i Kommescar

EyIIanINpRm
HecKRIKE SepyEu

EyRXITHDPEITON EeTIHIN GDIEFINK
]

8-pacm.O3uKa koncenmpamu B, - gumamununu umi1a6 YuKapUUWHUH?
MexXHOI02UK YU3MACU
Buramun Bj, dopBaumiuk Makcaau yd4yH TepMo(duiib METaH XOCHJI OYJiraH
KWIyBuUd OakTepus OWIaH apayiamiraH KyJbTypajgaH Qoigaianud oOJIMHAIN.
Koppunouniapau xocust 6yiran OynumuHu (akat apajaiirad KyJibTypaja sMac,
Oaky MeTaH XOCWJI OYyJiraH KUJyBYHM OaKTepUsUIapHU To3a KyJIbTypacuaa Xam
aHWKJIaHTaH. MeTaH XOCui OyJraH KWiIyBYd OakTepusuiapia KOPPUHOUJIAPHUHT
MUKJIOPH KypyK 6uomaccana 1,0-6,5 Mr/a raua TymiaHau.
Mertan xocun OynraH KulyBUM OaKkTEpHsUIAPHU apalialll KyJbTypacHu épaamuaa
o3yka npenapatu by, Butamunau (KMb-12) onum ycynu unurad YuKkuiaras.
O3uka koHceHTpaTu Bi,- BUTaMUMHMHM UNUIA0 YUKAPUIIHWHT TEXHOJIOTHUK
*apa€Hiapu Kydugaru acocui bockuuiiapaad ubopar:
+ AceToH-OyTuiuM GapaanapHy OMIKFUTHILL,
+ Meranmu OpaXkKKaHU CTaOWJUTAII THPHIILL,
+ DBpaXkaHu KyHOJITUPHILL
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*+ KyHUITHpHIraH OpaXkKKaH! KYPUTHIIL,
+ KMB -12 npenapaTunu )oinam Ba KaJoKJIall.

Metannmu OwXFuIl Y4yyH cyOcTpaT cudaTuia aceToH OyTHJUIM Ba CHUPTIH
Oapma xu3mar Kuiaau. Kypyk KoHceHTpar KMb-12 Butamun B, (100 mr/kr
npemnapatia) TapkuOuga OoIIKa OuMp KaH4ya YCHUIIHM TE3JMAIlITHPYBUU MOAanap
oop. AliHUKCca BUTaMHH B, aHTUOMOTUTMHU KUYUK MUKJAOPU OWJIaH OUprajavkiaa
ailHaH OMOMHUCUH OWJIaH KYIIMO WIUIATWICA YOPBAUMIIMKAA SXIIW HATHXKauap
OJIMHA]IH.

AMepuKkana uyydka Ba KylUIap y4yH XaMma HIUIA0 YuKapwiaéTraH OMyXTa
o3yKajap BUTamMuH by, Ounan GoduThIamn.

Butamunnap rypyxura MHKpPOOpPTaHM3MIIAp OpPKAJIM CaHOATAA OJIMHAJIUTAH
pubodiaBuHHu (BuTamMuH B;) sprocrepunnu (€rma spuiiauran BuTaMuH B, omui
y4yH acOCHUH MAaxcCyJoT XHUCOOJIaHa[M), KOPOTMHOMIJIApHU Ba OOIIKaTapHU
KUPUTHUII MYMKHH.

AHTUOMOTHKIAD - MHUKPOOPTaHW3MIIAP CUHTE3 KUIYBUM SHI HUPUK CHUHOB
dbapMaTCeBTUK TMpenapariiap XucoOjaHaau. YiaapaaH O0ab3u-Oupiiapyd KHIILIOK
XWKAJIWTUAA XWIMa-XWJl 3apapKyHaHjajgapra Kapiiu (Macanad, MOJHOKCHH,
OapuIaMUTCHH, KOCTQJIUTCUH Ba X.K.) HIUIaTWiIca, OolIKajapu TUOOUETIA
(MEHUTCUILIUH, TeTpaTCUKIMH, cedanocnopud C Ba X.K.) KEHT KWJIJIAHWUJIAIH.
Aturm 6 aBmoara wmaHcy® 3amOyprmapau 1000 maH  OpTHK XHJIMa-XHII
AHTUOMOTHKIIAP CUHTE3 KWJIUIIU MaBJIyM.

Kynruna aHTHOMOTHKIApDHU aKTUHOMHTCETIIAp CHUHTE3 Kujaawiap. bupruna
Streptomieses grissus 50 maH OPTHK aHTHOMOTHKIAP CHUHTE3 KHJIHIIHA MabIIyM.
Mukpoopranusmiiap CUHTE3 KWJIaIuraH aHTHOMOTUKIIApaH aTUTU OUp KUCMHUTHHA
aManuéTna KEHT WIUIATUIaAu. OHr aBBaJio Oynap TNEHUTCHWUIMHIAD Ba
cedasiocriopuHIapaup.

By aHTHOMOTHMKIIApHM CHHTe3 KWiayBudm 3amOypyrmap Penisillium Ba
Sephalosporum amnogura mancy0. CTpenTOMHTCHH, TEHTAMUTCHH, TETPATCHKIIMH
kaOu aHTUOMOTUK CmpenmomiiCec aBIOIWra MaHCy0 aKTMHOMUTCETIAP Xamja
MucCpomonocnopa Ba  baCunnyc  aBiojajapura MaHcyO — Oakrepusiap
TOMOHJIApUAaH CUHTE3 KUJIMHAAUIIAP. .

'en  myxaHguciauru — “naBpu’radya  aHTUOMOTUK ~ CHUHTE3  KUJIYBUH
MUKpPOOpPraHU3MIIap IITAMMJIADUHU acOCaH MyTareHe3 Ba CeNeKIMs Wuiiapu
OpKaJId OJIMHTaH. Macaian: cenekuus xamaa ¢GepMeHTATIUS IIapOUTIAPUHU
TaHJam oOKuOaThIa caHoaT IWIAPOUTHAA TEHUTCWIIMH UIUIA0 YUKapaJuran
MTaMMHU XOcui Oynrangopiuru 1 auTp o3yka myxutuaa 40 rpammrada
Kytapwian. by kypcarkwmy, nmactiabku, Penisillium chrysogenum mramMmura
HucOaTtan 20 MUHT MapoTaba KympoKJIup.

[yaunraex, MoaudUKaTIUS KAJWHTAH aHTHOWOTHKIIAPHHW HIIA0-4UKApHUIIT
MMKOHUSATUHM O€paJuraH MYTacHUHTE3 YCylIu XaMm spatuigu. by ycynm -
AHTUOMOTHKIIAP CHHTE3WHUHT MabiIyM KHCMHAA Yy3TapUIl KUPHUTHITAH MYTaHT
mramMmiIapad (GoialaHUIIra aCOCIaHTaH.
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Oynkunonan ¢aon OuiaraH aHTHOMOTHK CHHTE3 KUIYBUM O3yKa MYXUTHUTa
y3rapTUpUITaH KUCMHHU aHOJIOTJIapW KYyIIWJIagd Ba OKHOATna yila KyUIWiIraH
MOJJIa CakJjiaraH, aHTUOMOTUKHUA MOAM(PUKATUMSIIApU XOcuia Oynran Oynaau. by
yCyJl allHUKCa MaTOTeH OaKTepUsIIapHH aHTHOMOTHUKJIApra mociamud Oopaétran
xapacHiapaa xxyaa KyJ KeJlaau.

Masbaym Oup KUCMH H3TrapraH, aMMo (pyHKCHOHaJ (paoJUIUry CakjaHuO KOJTaH
aHTUOMOTHUKIJIApra  MOCHAIlMIN  KuWuUHIamuO  Oopamu. XO03Wprd  mHanTiaa
AMIUTCUIUIMH,  Ce(OJEKCUH,  METUTCWJUIMH  KaOW  SIpUM  CHHTETHK
aHTHOMOTHUKIIApJIaH KEHT (hoiaaaHuIMOKIA.

Mukpoopranuzmiiapaal aHTUOMOTHKJIIAP OJTMIN

AHTUOMOTUKIAPHU (AaHTUOMOTHUK MOJIasiap) Typiu XU TypyX OpraHU3MIIap
(OakTepusuiap, 3aMOypyFiap, OKOpPH HUCUMIMKIAP, XaWBOHJIAp)  HILIA0
yukapaawiap. Mnamuii amabuérimapaa aHTHOMOTHK artamacu 1942 #imn Bacxman
TOMOHHUJAH KUpHUTUITaH. By atama Mabiiym OMp MyKaMMaJIMKra 3ra (CH3Ma-Cu3
Tapkumacu - ‘“xaérra Kapmui® ~ JeraHud) OwiMaca XaM akar HWIMHUA
JEKCUKOHTarnHa MyCTaxkaM KupuO oJMaciaaH, KyHJQIWK TaldMU3[a XaM
HIUIATHINO KEJIMHMOK/IA.

Anmuodouomuknap — opeaHusmiap xXaém QaorusmuHuHe Maxcyc maxcyiomu
EKU YIapHuHe MOOUDUKAMCUACY, aAUPUM MUKpOOpeanuzmiapea (baxkmepusiap,
3ambypyanap, cy8 umiapuea, cooda Xautueouiapea) eupyciapea 6a oOowkaiaped
Hucoamau 0KOpu Qu3uoIocuK Gaoinukka sea OuneaH, YIapHUu UCUWUHU
muxmamaoueax éxu mapakKuémuru OymyHiai uuKomaouear moooaiapoup.

Opranusmiiap MoJJa ajdMalllMHYBHJa XOCWJl OyiraH Ounagurad Oy
MaxCyJOTHUHT CIETCU(UKIUTH IIYH/IaH UOOpaTKu, OUPUHYKIaH, aHTUOUOTUKIIAP
OomKa MoaganapAaH MacaliaH, CIUPTIapAaH, OpraHuK KUCIOTalap/iaH Ba alpuMm
OOIIKa MHUKpPOOPTAaHM3MIIAPDHU WCHUIIMHU THUXTAaTaoJaJuraH Mojajanapiad (apku
WJIApOK IOKOpU Owuosoruk ¢aosuimkka sra OwiraH Mopaaanapaup. Macanas,
rpammycOaTt Oakrepusiiap (MUKPOKOKKIAP, CTPENTOKOKKIAp, AUIUIOKOKKIAp Ba
OolKanap) UCUIIMHA TUXTATUII YUyH SIPUTPOMUTCUH aHTUOMOTUTMHUHT MUHUMAJT
mukaopu 0,01-0,25 Mxr/mun Owmmimm Tanad KuauHaau. Andarra, OyHal uTa mact
MUKJIOpJAard COupT €KW OpraHUK KHUCJIoTajgap OakTepusiapra xed Kaujail 3apap
KeJITUPYBUM TabCUp KHpcaTMmaiinu. WKKUHUWIaH, aHTUOWMOTUK MojJajiap
TaHJIaHTaH OWOJIOTMK TabcUpra sra. by neranm aHTHOMOTHMK OWJIaH ayloKaaa
OwJiraH opraHu3MJIAapHM XaMMAacH XaM YHHHT TahCHUPHUTa Ce3Tup OuiiaBepMaiiiu.
Iy cababmu MUKpOOpraHu3Mjap MKKH Typyxra OwiIMHaaAM: MabiIyM
aHTUOMOTHUKIIApTa CE3rUp Ba YHIa PE3UCTEHT (YUAaMIIM) MUKPOOPTaHU3MIIAP.

A¥ipuM aHTHOMOTHKIIAp yHYA KU OWJIMaraH MUKIOpPJArd TYpPJIapHU WCHUIITUHU
TUXTaTaau, OOIIKAJapu 3Ca KUII TYp MHKPOOPTAaHM3MJIAPHHUHT TapaKKUETHHU
yerapajgaiay. AHTUOMOTHKIAPHU Iy MOXMUSATHIAH KeJIUO YMKKaH XoJija yiap
UKKU Typyxra OUuHaIu:

% TOp CIEKTp TabcHpra sra OUJIraH aHTUOMOTUKIIAP;

* Kenr criekrpsin GHOJIOTHK TabCUpra 5ra OWiraH aHTHOMOTHKJIAP.

bupunun rtypyxra OeH3wInmeHUTHWUIMH (TeHUTCWUTMH [7), HOBOOWMOTCHH,
rpuzeodyindun Ba Oolrka aHTHOMOTHKIAp MaHCYO Owmica, MKKHHUH TYpyX
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aHTUOMOTHKIIApTa, TabCUP  CIOEKTPH  KEHT  OWiIraH  TeTPaTCHKIMHIIAP,

XJIOpaM(pEHUKOJI, TPUXOTETCHUH Ba OOIIKANIap KUPaIu.

Xozupru Baktaa 6000 ra sKuH aHTUOMOTUKIIAP MABXKYJIUTU E3UIITaH. DHT KHUII
Mukgopaara antTuomotukigapad (3000 maH OpPTUK) AKTMHOMMTIETIAP XOCHII
Oynran Kwiaad. AKTMHOMUTCETIAp CHUHTE3 KWJIQJWraH SHICM aHTUOMOTUKIIAPHU
puiixatd JaBOM S3TMOKAA. AHTHOMOTHKIAP - TYpJM XWI CHUHQapra MaHCyO
KUMEBUN OMPUKMAIAPHUHT BaKWJUIAPU -aH4Ya OJJIMUA aTCUKIUK OUpHKMaap/aH
OupMyHUYa Mypakkald TapKuOJIM MOJUNENTH]Iap Ba aKTUHOMUTCUHIJIAD TUIUAArU
MO IIasapIup.

AHTHOMOTHK Mojjanap KUMEBUU TH3WIMIIMHUHT XHJIMA-XWUIMTH Tyhaiau
OMOJIOTUK TAabCHUPHUHT TYpJW XWJI MEXaHW3MHUTa 23ra, IIyHra acocaH yJapHU
KyHUJard rypyxJjapra Ouanin MyMKUH:

* Moooa ammawunuw Jcapaénuda pakobamau mavcupea 2a  Ouneam
AHMUOUOMUKAAD (NYPOMUMCUH, [{-CUKTIOCEPUH, AKMUMUA30UH KUCTOMA).

* Xyowcaiipa Koouau CUHME3UHU MUxXmamyeyu AHMUOUOMUKIAD

(nenumcuniuHIap, 6AMcumMpamcuH, aHKOMUMCUH, CealoCnOPUHIAp).

Membpananap  ¢ynkcuscunu  Oy3y8uu  aHmMubUOMUKIAp  (noJueHaap,

BAUHOMUMCUH, 2PAMUMCUOUHIIAD, MPUXOMUMCUH 8a DOWKALAD).

Hykneun  kucnomanap  cummesunu  (QIMAWUHYBUHY) — MUXMAM)YEYU

AHMUOUOMUKAAD !

PHK  cummesunu  muxmamysuunap  (GH30MUMCUHiap,  epu3eopyneuH,

KAHAMUMCUH, HEOMUMCUH, HOBOOUOMCUH, OTUBOMUMCUHIAD 84 OOWKANAD),

HHK cunmesunu muxmamysuunap axcunomumcun J (akmunomumcun Ciy),

OPYHeOMUMCUH, MUMOMUMCUH, HOBOOUOMCUH, CAPKOMUMCUH 604 OOWKALAD).

Asom acocaapu nypuniap 6a RUPUMUOUHAADHU CUHMEIUHU MUXMAM)EYULap

(azacepun, 0eKOUHUH, CAPKOMUMCUH 8a DOWKALAD).

OKcunHu  CUHmMesUHU  MUXmamyeuu  aHmubuomukiap  (bamcumpoaun,

AMUHOIUKO3UONAD, MEeMUMUMCUH, MEeMPAMCUKIUHIAD, XA0PAMGDEHUKOI,

MaxKpoauonap 8a bowkaiap).

Hagac onuwmnu muxmamysuu anmubuomuxnap (OaucoMumcuHiap, nomyJiuH,

NUOMCUAHUH 84 OOWKALAD).

Docghopranuminu MUXmamyeyu AHMUOUOMUKIAD (6anuHOMUMCUH,

2PAMUMCUOUHIIAP, KOTUMCUHAAD, OJUSOMUMCUH 864 ODOWKANAD).

* Aumumemaborum xoccaza vea Ounean AHMUOUOMUKAAD (AKMUHOMUMCEMAAD
6a 3amOypynapuuHe aupum mypiapu uwiiad dukapaoueax aHmuOUuoOmuK
moooanap). by o6upuxmanap amumoxucromanap, SUMAMUHAAD 64 HYKIEUH
KUCTIOMANaPHU GHMUMemaooaumiapu cugpamuoa mavcup Kupcamaou.

- + + #+ & ¥

AHTHOMOTHKJIAP CHHTE3JI0BYH MPOIAYLEHT
MHUKPOOPTraHU3MJIap
AHTHOMOTHK MOJJAJIApHA CaHOAT IIAPOWUTHUJIAa HINUIA0 YUKAPUIIL acoCaH
OMOJIOTMK CHHTE3 acocuja amalra OIIMpuiIaan €KUM OMOCHHTE3 jKapaEHuaa
oJiMHTaH (u3noioruk (aos OUpUKMA MOJICKYJIACUHU KUMEBUUA MOAMUKATCHUS
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KATUII Wund OunaH onuHanu. dakar CaHOKJIM aHTHUOMOTHUKIIAPTMHA KUMEBUUN
CUHTE3 Muu OMaH ojiMHaIu (MacaiaH: XjopaM(peHuKom).

Canoatna unuiab ynkapuiaa€Tran aHTUOMOTUKIAPHUHT aCOCUI MPOAYLEHTIapu
OakTepusIap, aKTUHOMUILIETIap Ba MUIIEJIMATIN 3aMOypyFIapaup.

bakrepusijiap cMHTe3 KMJIAAUTAH AHTHOMOTUKJIAP

bakrepusiiap unuiad yukapaaurad antuOuotukiaap 600 ra sSKMH HOM OWIIaH
aiitunaan. JlekwH, HucOaTaH yHYa KWN OWJIMaraH MUKAOPIArd aHTHOMOTHKIAp
caHoar acocujaa uukapwiaau. bynap opacuna Baculluc brevic var. I'.B., Xocun
Oynran kunaaurad rpamucuani C vy, Bac.polymyxa Ba Bac.circulans nap ura6
yukapagurad — nonumukcuuiaap, Bacullue  licheniformis  cunresmaiiguran
Oacutpacuniap, Streptococcus lactis kyaprypacu Xocwi OynraH KujiaJura
HU3HWHIJIAPHU aUTUIII MyMKHH.

bakTtepusutap cuHTE3 KWIaguraH aHTUOMOTHKIAPHUHT Y3Wra XOCJIUK TOMOHH
ylnap Y3UMHUHT KUMEBUHM TY3WJIHMINN KUXATUAAH MOJNUMENTHANIapra (y3yHUOK EKu
XaJIKaCUMOH) Ba KUYMK MOJICKYJIaJIA OKCHUIIapTra KUPa/Iu.

burra mpoaylneHT Tapakku€Tu skapaéHuga OUp KaHya KUMEBHMM TY3UIIUIIM
KUXaTUIaH Oup Oupura ssIKiH aHTUOMOTHUKIIAP CUHTE3 KUJIaId, MacajaH:

+ [pamucuanmnapuu Gemr makigarucu Mabiym (A, B, Cn, C(C), 1), Oynap
aMUHOKHCJIOTaJIap TapkuOu Ousian papkiaHaiu;

+ [lomumukcuriapuau (22 makmu 6op, mynap karopuaa Ai, A,, By, By, C, Dy,
D,, E; (komuctun A), E, (xomuctun B), M, Pi, P,). Ilonumukcunnap
TapKUOWra aMHHOKHCIIOTaIap OmiiaH Oup KaTopAa TUAMUHEF Ba METHIIOKTAH
KHUCJOTaNap (METUITeNTaH) KUPaJIu.

+ bacupocunnap yHTa anoxupa aHTHOMOTHKIApHH Oupiamrtupanu (A, A, B,
C, D, E, Fy, Fy, F3, Ba I'). Cyr aunTKucH CcTpenTOKOKKIap Xocuia Oynran
KUJIQIUTaH HU3WH STTUTA acOCUIl OKCHJI TapkuOura kupaiu. Jlekun Qaxat
HU3HUH OMosIoruK (aosukra ra. HU3uH CTpenTOKOKKIIAp CUHTE3 KUJIaJuraH
xaMMa OKCcHIIHHUHT 20% ra IKWHUHY TaIIKWI KWJIaau.

AKTHHOMMIETJIAP CUHTE3 KWJIAUTaH AHTUOHOTHKIIAP

AmManuérra KeHr TaJ0WK KWJIMHTaH SHI KYN COHJIM aHTUOMOTHKIAp, JAEMakK
caHoaT/Ja WIUIa0 YMKApUIAJAUTaH, aKTUHOMHUCETIap XOcujl OyiraH KujaauraH
ouonoruk ¢aon monjanapra kupaad. by aHTHOMOTMK Monjanap Typid Xuil
KUMEBUH TY3WUJTUINTA Ba KEHT CIIEKTPIU OMOJIOTUK TabcUpra sra Oynran Oup KaHda
rypyXx OupuKManapian nbopar:

1-rypyx. AMuHOrIMKO3UMJIaAp. By Typyx akTHHOMUIIETIap aHTUOMOTHUKIAPU
MOJIEKYyJIacu/ia TIIMKo3uA O0Fu OOp Mojjanapaup: CTpenTtoMucuH, Streptomyces
griseus Xocun Oynran kwimamgu. Streptomyces fradiae, Str.albogriseolus map
uiad  uMKapaguran — Heomucumimap,  Str.kanamyceticus — cuHTe3malguraH
KaHamMucHHIIap; Micromonospora purpurea unuiad YuKkapaaurad TeHTOMUCHHIIAD;
Micromonospora olivoasterospora CUHTE3JIalIUTaH (opTUMUCHH;
Saccharopolyspora hisuta subsp.kobensis cunTe3maliguran  cropapucuH,
Str.sannanensis cuHTE3NAMIUTaH CaHHAMUCWUHJIAD Ba Oomka OWp KaH4Ya
Mo 1anap.

61



Kanamucun - crpenromucunra aucbaran Mycobacterium tuberculosis napra
Tabcupu Oyinua Oup Kamap (aon Oymmb, TyOepkynésra Kapiiu aHTHOHMOTHK
xucobmanaau. 1972 #un  KaHAMHUCUHHUHT KUMEBHM  MOAM(UKACHUSIIAHTaH
BApUAHTU - AMUKACUH OJUHAU. DBy NOJMCHHTETUK aHTUOMOTUK KaHAMHUCHUH,
FeHTAMUCUH Ba KAaTOp aMUHOIIIMKO3WJIapra pPEe3UCTEHTIM OYJraH MaToreH
OaKTEepUSsIIAPHUHT YCUIITUHU TYXTaTaIu.

@oprumucuniap - pactnad 1976 #Hwminm  Xupocuma (Bnonwms) maxpu
tynpoknapugan  Micromonospora olivoasterospora kynbTypacuaaH akpaTHUIraH
oymu6, doptumucun A Ba QoptumucuH B kabu aHTHOMOTHKIAp TpaMMaH(pUit
naToreH OaKTepHUsUIapHU YCUIIMHU TYXTaTa/lu.

2-rypyx. Terpacuxkiauujap- ymlOy aHTHOMOTHUKIApUTA: XJIOPTETPACHKIMH-
Streptomyces aureofaciens Xocui Oyaran kuwiagu;, Str.rimosus KyiabTypacu
CHHTE3 KWJIaJMraH OKCUTETPAaCUKIMH; Str.aureofaciens HUHr MabJiyM IITaMMIIAPH
unuiad YuKapaaural TETPaACUKIMH OJIMHraH. TaOuii X0J1/1a TeTpaCUKINHIAp XO0CHII
Oynran KuiaAuraHIapHU KUMEBHM MOIUPUKACHS KWIHII OpPKATd aHTUMHKPOO
XYCYCHSITH Y3rapraH aHTHOMOTHK IMpemapaTiap OJHII WMKOHUATH aHUKJIAHIH.
MacanaH, OKCUTETPACHKJIMH  MOJIEKyJalapuHu  Moaudukacusinad  sHru
aHTUOMOTUKIIAD  METACUKIMH  (POHOOMHUCHUH)  Ba  JOKCUCUKIHUH,  6-
METHJITETPACUKIIMHHUHT ~ MOJIEKYJIach  Y3rapTUPWJIMII  HaTIKacuia  dca-
MUHOCHUKIIMH OJHMHTaH. bUoNoruk Ba KMMEBUU CHHTE3 OHMpialiMacu HaTHXKacHa
OJIMHTaH Oy SHI'M aHTUOMOTHKIIAp OJaTIard TETPACUKJIMHTA YuJaMiId OUp KaHua
MUKPOOPTaHU3MIIAPHU YCUIIIMHU TYXTATUII KOOWIIUATUTA 3Ta.

3-TypyX. AKTMHOMHUCHHJIAP - aHTUOMOTUK AKTUHOMHCUHIAP KaTTa (r03]1aH
OpPTHUK Mpernapatiap) rypyx 0ynu0, KUMEBUM TY3WJIUIIM KaxaTHIaH Oup Oupwura
skuH 20 1aH OPTHK Typ aKTHHOMHUCETNAp, kymianaHn Streptomyces antibioticus,
Str. chrysomallus, Str.flavus xocun Oynran Kuiagurad MoOAgaJIapaup.
AKTUHOMUCHHIIAD KUMEBUHM Ty3wiuinu OVilMmda XpoMmomenTuajgapra Kupagd, Oy
aHTUOMOTHKIIAP yUyH YMyMHil 6yiran peHokcasnn xpoModop TypyxJid Ba HKKUTA
nonunenTuagad ubopar. Xap OWTTa TOMUNENTHI TapKUOWTa JAKTOH CHKIA
KUpaau, OyHUHT Y3WIHIIW MpEenapaTHU OMOJOTUK (PAOJUIMTHUHHU HYKOTHUIITa OiIud
Kenaau. AKTHHOMUCHHJIAPHUHT XWIMA-XWUIUTH TOJHIICTITHIAD MOJIEKYJIacu
TapKUOWra KHpAAUTraH aMHUHOKUCIOTAIApHU XWIMa-XWuurura Oornuk. by
rypyxra KHpPaauraH  aHTHOMOTHUKIAPDHUHT  MYXHM  XYCYCHATH  alpuM
AKTMHOMUCHHJIAp pak XOCWJ OYIraH KWIyBUM XyKadpanap pUBOKUHHM TYXTaTHIII
KOOMJIMSITUTA STAIUTUIUD.

4-rypyx. Makpoanaiap - OUp KaHua COHJIM OMpUKMaTapHU OUpJIaIITHPAIH,
aryjap M4YMJia SHI MYXHMJIApU SPUTPOMHUCHUH, MarHaMUCHUH, OJICAHJOMHCHUH Ba
Oomkanap. buonoruk Tabcupu OYHiMYa MaKpOIWIAJIADHU MKKU Typyxra OYIuIil
MyMKHH:  rpammycOar  OakTepUsUIaQpHUHI  TapakKMETUHM  TYXTAaTyBYH
aHTHOMOTHKIAp Ba 3aMOypyFiapra Kapumu (aomnukka sra, Oakrepusiiapra Kam
TabCUP KUJIAJAUTaH AaHTUOMOTHUKIIAP.

Bupunum rypyxra: Str.erythreus xocwn OynraH KwiaguraH >pUTPOMUCHH,
oneannomucud (Str.antibioticus cuntesnaitnuran), Str.halstedii xymbrypacunan
a)XpaTWIraH MarHOMHCHH Ba OoIIKajap;
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Nxxunuu rypyxra: Str.filipensis cunresnaiinuran ¢wmmmnun, Str.notalensis
JIaH OJIMHTaH MUMOPHUCHH Ba OolIKanap. AHTHOMOTUK -MaKpOJIUAJIap TIEHUCUIINH,
TETPaCUKJIMH Ba CTPENTOMHUCUHTA 4YUAAMIIM OaKTEepUSIIAPHUHT  YCHUILWHU
TYXTaTaJIH.

S-rypyx. AH3aMHCHMHJap - OyHra  KUPYBYM  aHTUOMOTHKIIAPHU
AKTUHOMUCETIIAP, HOKAPIUAIIAp, AaUpUM TYpP FOKCAK YCUMIIMKIIApP CUHTE3IanIu. by
TYpyX AaHTHOMOTHKIAD Y3WHUHT HOMHHHM  MOJICKYJACHHUHT  XapaKTepJn
TY3UIUIINAAH oirad. ['ypyxmarn OupUKMalap apoMaTWK sapora y OwiiaH
OOFJIaHTaH MaKpPOCUKIIMK anudaTuk OoFfra ara, yHU aH3a-00f 1eb aiTunanu (aHmaa-
JotuHYana Kajnam gaeranu). lllyHm aWtu® yTuin Kepakku, aH3aMUCHUHIIAPHUHT
MaKpOJIHJI aHTUOMOTHKIIApaH (papKu yJapHH JIAKTOH OOFWUTa 3Tra SMACIUTHIUD.
AH3zomucuHiap, OakTepusuiapra HucOaTaH allpuMm BHpyciapra Ba OupKaHua
syKapuoTiapra OMOJOTHK TabCHUp KypcaTaau. MabiiyM TaOWUN aH30MUCHHIIAP
WuKIa KyWHJardjJapHH adTHII MyMKHH: cTpenroBapucuniap (Str.spectabilis
KyJIbTypacu Xocwy Oynran Kwiaman), papomucuniap (Nocardia mediterranea,
Micromonospora HUHT alipuM TypJlapyu XOCHJ OYIIraH KWjIajIu); TOJTUIIOMHCHHIIAP
(Str.tolypophorus cunrtesnaian); ramamucunnap (Micromonospora halophytica
cuHTe3naian), mantansuHowmmap (Nocordia Ba aiipum ycUMITUKIAp TypJiapu
cunresnmaau: Mautenis, Colubrina); wadpromucun Str.collinus cunTe3naiiny;
reapaaHamMucHH (Str.hygroscopicus xaér ¢gaoausaTiaara MaxcyJsoT) Ba Oomkasap.
OHr KaTTa aMajiui KU3UKUIITA 3ra padhaMUCUHIApAUp, OyJap Ky/aa KaTTa TYpyXHHU
TalTKWI KWwiagu (MUHITA SIKMH), TAOMUI Ba SIpUM CHUHTETHK Ipenapariapaup. by
aH3zamucuniap nuuaa papamucun CB (pudocun); pudammnucun Ba pudamMu KeHT
CIEKTP TabCUPra 3ra aHTUOMOTUKIAPIUP, Oysiap THOOUETIa KEHT KYJUTaHUIIA !,

Pudamnucun ximHuKaga TyOepKyi€3ra Kapiy KUMMaTIH Npenapar cudaTtuia
kyutanunagu. by antubuotmk Oaktepus JIHK cura Oornmuk Oynaran PHK-
noJMMepa3aHl CHHTE3UHU TYXTaTa/Iu.

HoBoOuocuH. AKTHHOMHUCETTIAp CUHTE3 KUJIAJUTaH aHTHOMOTUKIIApIaH MyXUM
amMaluid axamMusTra sra OYnraH HOBOOMOCHMHHHM anbarta aTu® VTUII JI03UM
oymanu. By antubnotukuau Streptomyces spheroides kynbrypacuman onuHraH. Y
rpammycOar Ba ailpuMm rpamMMmMaH(uii OaKTpHSUIADHU YCUILIMHU TYXTaTaaH.
AHTHOMOTUKHA  MYXHM  XYCYCHSTH  TICHUCWUIMHTA,  CTPENTOMHCHHTA,
DPUTPOMUCHHTA, TETPACUKIMHTA, HEOMHCHHTAa YdJaMJIM  OakTepHsIapHU
Vynnupaau. HoBoOMOCHMH MHEBMOHUSIHUHT TYpJIM XWJI IIAKUJIADUHU JaBoJiallija,
HSHTEPOKOKKJIApra, (ierMoH, aHrvHajgapra Ba OOIIKA OKyMJIM KacaJUTUKJIapra
KAapUIu UIUIATUIaIN.

3aMOypy¥J1ap CMHTE3 KWIAJUTAH AHTUOMOTHKJIAP
Munenuan 3aMOypyfiap HUcOaTaH Ky MUKIOPAA aHTHOMOTHUK Mojja XOCHI
oynran kwragu (1200 arpoduma). DHr karra KH3UKHIL YHFOTAIUTAHIAPH:
NEHUCWIITMHIIAP, ce(alloCIOpUHIIAp, TPU3EOoPYIbBUH, TPUXOTECHUH, (HyMaruuiiH
Ba aifpum Oomka 3amMOypyFinapHu Xa€r (GaoNuATHAATH  MaxcCyJoTiap,
TUOOUETIIYHOCIMK/ 1A Ba KAIIUIOK XY KAJIUTHIa KeHT KYIJTaHUIaIH.
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Henncuaann. [lenncwumunapan  Penicillium  wuar aHumk  Typnapu
(P.chrysogenum, P.brevicompactum, P.nigricans Ba Oormkamap) Ba Aspergillus
HuHr 6an3u typaapu (Asp.flavus, Asp.flavipes, Asp.nidulans Ba Gorikanap) xocui
Oynran Kuiaaad. AHTHOMOTHKIIAP OJUII YUyH acocuii opranmu3m 0yim6 Penicillium
chrysogenum 3amOypyru xucobnananu. By 3amMOypyr Y3uHHHT XaéT (aonusaruaa
MUKpoOOJIapra Kapid TabCUpP CHEKTPU, OUOJOTUK (PAOJITUTH, aHTUOUOTHUK aCOCUM
MOJICKYyJIaJap¥ 3aHXUPH TY3WIWIIN OwiaH (apKiraHaguraH TCHUCUUIMHHUHT
TypAu XWI MaKIJIAPUHU XOCWJI OViraH Kuiaad. 3aMOHaBHM MUKPOOHMOJIOTHS
dbaHMHUHT  pUBOXJIAHWUO  Oopwmu, foKopu  (aouMKKka dra  OyiraH
3aMOypYFIapHUHT SHTU-STHTH TYPJIApUHU TOTIUIITA UMKOH SIPAT/IH.

CaHoaT mapouTHIa AHTUOMOTUKJIAP OJIMIII

AHTUOMOTHKIAPHU TUOOMETA, KUIUIOK XY>KAJIMTUAA Ba XaJIK XY KAIUTHHUHT
OolIKa coxalapuaa KEHT KYJUIAaHWIUIIHM, Oy OMOJOTHK (aosl MOAIATapHU KaTTa
XaxMJa UIuiad yukapuil BasudacuHu Kyiau. by yiakad Ba3zuda kaTra KyBBaTra
sra OyiraH aHTUOMOTHKA CAHOATHHHM SPATUII OPKAIIU SUMIIIH.

AHTHOMOTHKAHM caHOAaT acocuja WIulad uYuKapuiiga OuMp KaHuya KeTMa-KeT
Oockuuap €Tramu: IOKOPU MaxCyJaop INTaMM-TIPOAYCEHT SpaTHIl, aHTHOHOTHK
XOCHJI OyNITaH KWJIyBYM IITAMMHH JHT KYIT MUKIOPJa MaxCyJOT YHKAPHUIIH YIYH
MYTaaWJI  IApPOUT  SpaTUIN, AaHTHOWOTHKHM  KpaTHUII Ba  TO3aJAIIHU
MYBOQUKJIAIITUPWITAaH YCYJIMHM TaHJAll Ba aMaluérra Kyijam, Taiép
npenapaTHu SpaTUIl Ba YHUHT cU(aTHHM Ha3opaT KWIUIL. Xap Outra OOCKHY
Maxcyc MyTaxaccuc OuiaH TabMUHJIAQHUIIM Kepak (TeHETUK, MHUKpPOOHOJIOT,
TEXHOJIOT Ba OOIIKaap).

AHTUOMOTHKA CaHOATH XO3UPTH BaKTJa KaTTa KyBBaTra sra OYynraH sXuim
TapakKuil KWJIraH coxa, papmMaceBTUKa caHoaTu J[aBiaT akCHOHEPIUK KOHCEPHUTA
kapaiau. AuHukca y AKII na, Axrnuspa, Anonusna, ®panuusaa, Urtanusaa
KeHr Tapakkuii 3traH. Macanan AKII ga xap #iunm 100 mwuivonnad posuiapra
COTHJIAJIUTaH MUKIOP/ia aHTHOMOTHUKIIAP UTIIA0 YHKAPHIIA]IH.

AHTHOMOTHKIAPHU CaHOAT yCyauaa Talépmam - Mypakkad, KYm OOCKUWIN
Oyn0, Oup KaH4Ya TEXHOJIOTHK KETMA-KETJIMKHU Y3 MUHTra OJIa IH:

1. AHTHOMOTHKHYU CUHTE3JalANTaH KylIbTypa-IITAMMHHU YCTUPHUIIT YIYH MYXHUT
Tal€pJianl Ba KU YUyH 3TapJid MaxCyjaoT TauEpJiar;

2. AHTHOMOTHUKAaHA OMOCWHTE3UTa MYTa I IIAPOUT SIPATHIIT;

3. KynbTypan cyrokiaukra OupiaaM4u UIILUIOB OCpHIIL,

4. AHTMOMOTHK MOJIaHU aXKpaTUII Ba YHU TO3aJIall;

5. Tali€p MaxcCyJlOTHU aXpaTHlll, TOo3aJalll Ba JOpU IIAKIMJA COTHUIITA
TanépJaril.
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AHTHOMOTHKJIAPHH KYJJIALI

AHTHOMOTHK MOJJa XajK XVKAJIUTUHUHT TYypJId XWJI coxajapuja Xamja
WIMHUN TaAKUKOT Jabopartopusiiapujia UIUIaTUIaAu. Yinap TuOOuETAa, KUILIOK
XYKaJaUruaa, O3MK-OBKAT Ba KOHCEpBa CaHOATHAAa WIUIATWIAIU, OHOJIOTHK
TaJKUKOTIIAp/1a 3¢a MaxCyc UHTMOUTOp cudatua KyiaHuIaau.

Menuuunaaa - aHTUOMOTHKIAP KYTIa0 IOKYMJIM KacayUIMKJIApHU JaBoJiallaa
KEHI KYJUIaHWIHO KeIMOK/a, Oy KaCAJIUTMKIAPHUHT allpUMIIapuHU UTapy JaBoiad
Oynmaiinu ned xucobmanap €xku ynum O6unaH TamoM Oynap sau. By kacamnukiap
KAaTOpHUTa CUJI KaCAITUTHHUHT (TyOepKyn€3) alpum IIaKuiapu, alHUKCa MUHHUHTUT
CIJIM aHTUOMOTHK KyJutanunmacnaan onnuH 100% ynummra onud xemapau. Babo
kacamuru (dyma), Ocué xanepacu, KopuH TuduU, Oypeceii€é3, MHEBMOHHS Ba
OOIIKa KacaJUTMKJIAPHU KEITUPHUII MYMKHUH. bab3u Oup antuOmotuxiap xaBdiu
YycMmanap puBOXKIIAHUIITHY Yerapasaiil Ba KaTop BUpyciap (aoJUTUTMHHA TYXTaTa/lu.

Xozupru Baktana 100 ra sgxkuH aHTHOMOTUKIAp THOOMET amanuéTuaa
KYJU1aHuauO KenuHMokda (3-xkanBai). Andarra MeAuCHHAJa aHTUOWOTHUKIIAPHU
KyJIJIall KEHrauTUPUIIAIN.

3-xaaBan

MeauunHaaa KeHr KY/JUIAHWIAAUTaH 0ab3u OUP aHTHOMOTHKIIAP

AHTHOHOTH IIpoayceHr Tabcup 3TyBUYH Tabcup MexaHu3MHU
K 00beKT
[enucwmmun | Penicillium sp ['pamMmmanduii Xyxaipa 1eBopu XO0CHII
OakTepusIap OynraH OYJIUIIUHU
TYXTaTaJx
Cedanocrnop | Cephalosporium | I'pammanduii Ba | Xyxaiipa nesopu Xocui
WH sp rpammycoOar OynraH OYJIUIIUHU
OakTepusiIap TYXTaTaau
Eputrpomucu |  Streptomyces ['pammmanduii pubocoman 50C
H erythreus OakTepusIap cyOenuHmCca
baonuaTuHU
cycauTupagu
Crpenromuc S. griseus ['pammanduii Ba pubocoman 50C
WH rpamMmycoar cybenuHuca
OakTepusIap (haoausATUHHA
cycanTupagu
Terpacuxmu | S. aureofaciens | I['pammanduii Ba pubocoma OmnaH
H rpamMmmycoOar amuHoacwi-TPHK
OakTepusIap OOFIMKJIUTHHU
TYXTaTaau
[Momumukcu Bacillus ['pammycoar CUTOILIA3MAaTHK
H polymyxa OakTepusIap MeMOpaHaHu 0y3aau
bacutpacun B. subtilis ['pammanduit Xyxaiipa 1eBOPUHUHT
OakTepusiIap eI THIOTIIMKUH
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KOMITOHEHTH CUHTE3UHU
TYXTaTaJu
AmdoTtepuc Streptomyses Mukpockonuk MemOpaHna
uH B nodesus 3amMOypy>nap KOMIIOHEHTJIapura
TabCUP KUIJIATH
Xiopam- S. venezuelae ['pammandui Pubocomanaru
benukon Ba rpaMmmycoOar TPaHCJISICUS )Kapa€HUHU
OakTepwusiap, TyXTaTaan
PUKKETCHIIAP

KHMIUIOK XY)KaJUIruaa - aHTUOMOTHUKIAp aBBaJioM OOp, BeTepeHapudla,
KUIUIOK  XYKAJIMK  XaWBOHJIADUHU  YCTUPHUIN Ba  yJIApHU TypJiad XUl
KaCAJUTMKJIApUHM JlaBojalijia npenapariap cudaruna kymuianwiagu. by coxana
ynap TuOO6uérnaru kaOu *yjia camapaid BOCUTa XUCOOIaHaIH.

AHTHOMOTHK MojdanapHu Oapya (UTOMATOreH MUKPOOPTraHU3MIIAp, YCUMIIHK
KacCaJUIMKJIApUHU Ky3FaTyBUMJIapUra Kapuii KYJUTaHWIUIIN KeHraiuo 60pMoKa.

Terpauukjanniaap uniad yukapum. TeTpacukIMHIAp XaM MEIUCHHAA, XaM
0o3yKa IMpemnapaTmiapyd HUUIa0 YUKapHIlJa KEeHr KYJUIaHWJIaau. YJap opacuiaa
KUIUIOK XYXKaluru y4yH 7-xjoprerpacukiuH (1) Ba 8 okcurerpacukiuH (2)
acocuzia OMp Karop mpernapatiap caHoaT MUKECHIAa HILIa0 YMKApUIIaIH.

XJIOpPTEeTPACUKIMHHUHT ~CaHOoaTAarn npojayceHtd cudaruma Astinomyses
aurefasiens 3amMOypyfrH, OKCHTECTPaCHKIMHHHKH 3ca - Astinomyses rimosus
xucobmanaau. Canoat mukécuaa 1 xr mpemapataa 20, 40, 80 r To3a Xongaru
aHTUOUOTHK, 3, 5, 8 MKT B1, BuTamuau 6ynran 6uoBut-20, 6uoBut-40, 6moBuT-80
TypUJlard XJOPOTETPACUKINH 03yKa MpenapaTiapy uiuiad YyuKapuiIMoKaa.

Bynaan Tamkapu npenapartia MUKpOeIeMeHTIIap, Erlap, OKCHILIap Ba MUHEpal
Ty3nap Oop. Arap pacuonmaru 1 T o3ykara 15-20 r aHTHUOMOTHKIM OHOBHT
KyImica xaiiBoHjgap orupiauruHuHr yeumu 30 rada omaau, o3yka capdiaHUIIN
sca ypraya 5-10% ra xkamasau. [IpenapaTinap KUIUIOK XY>KAJIUTH XalBOHJIApU Ba
nappaHIavINKIa YCTUPYBUM CTUMYJSTOpiap cudaruaa KyIaaHUIuO, yJapHUHT
XA YcuO PUBOXKIAHUIIM Ba OIIKO30H-MYaK HYJapu Ba YIKa KacayUIMKIApH
OJIAMHU OJIyBUM NPO(UIAKTUK BOCUTAJIAP YUYH HILIATHIAIH.

Bacutpacun umiaé ynkapum. bacunuxunnap ned HoOMIaHyBYM O0acUTpacuH
o3yka npenapatu Bac. licheniformic Mukpoopranu3mMuHN CyHBUN YCTHPUII HYITH
OwiaH  oAMHUO, CYIOK  O3yKa  MYXUTUHUHI  KypUTWIraHu  Oyiuo0,
CUHKOAacUTpacuHiIap Ba Xap XWJI OMOJOTHMK aKTHB MOJAJAJIAPAAaH TAIIKUJI TOIMIaH.
bacutpacunnap mnonumnentuj aHTHOMOTHKIAp OYynub, ynap opacugan 10 Ta
uHauBuAyan Qopmanap axpatunradn: A, Aj;, B, C, I, E, F;, F,, F3 Ba T.
bacurpacunnap acocunaru Ttanép npenapat 37 % raua OacutpacuH A naH ubopar
oynanm.

Bacutpacun o3yka npenapatiapu 1 kr npenapataa 10, 20, 30 r To3a xoigaru
AHTUOMOTUKHUHT PYyXJIM Ty3u Oynran Gacmnuxus-10, 6acunuxun-20, 6acuaInxuH-
30 Homnapu OminaH unuiad ynkapuiaau. Tai€p mpenapaT auduK TabMITU, KyJIpaHT-
OK paHTJaH OY-Majuia paHrrada Oyiaran KyKyHIup.
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bacutpacun mpoxycentu Bacillus licheniformic xymprypacu mrammiapu
xucobnanaau. HMmad YuKapuil — TEXHOJOTMSICM OOLIKa  aHTUOMOTHKIAp
TEXHOJIOTUsICH OocKuuIapuaan gapk KuiMaiau. baktepusi criopanapusiaH SKHII
MaTepHualy OJUIIIAa TAPKUOUIaH: KpaxMall, MarHuil Ba MapraHec cyibdar, HaTpui
Ba Kajnui xjop, kanui Qocdar Ba JIMMOH KUCIOTaIapy YUKAJUTaH Mypakkad
o3WKa Myxuthaa ycrpwiaad. CriopajgapHd YCTHUPHIL 30°C xapopataa S5 KyH
naBoMua o0 Gopunagu. DKUII MAaTEPUATMHUHT KEMMHTY PUBOMIIAHUILIN YUYH
KoJ0a Ba JKHUII yCKyHacuja xap Oup Oockuu 16—18 coatr maBommma Yctupud
OJIMHAJIM. DKUII MaTepUaJIuHU JKUII YCKYHCH Ba CaHOAT acocujia YCTUPHUIL YUyH
03MKa MYXUTH TapKUOHUIaH KyWHJlard acocuii KoMIoHeHTaap ynkaau (%):

+ Kpaxman —1,8-2,0;

* Cost ynu — 7,5;

+ Kanncuii kapookeug —0,2-1,0;

* Ammonnii cynbgar — 0,2;

+ Kynukinantupysun Bocuranap — 0,2.

Verupumr xapopatu sk yekyHacuna 30—32°C 6¥ica, depmenraropaa 37°C
HU Tamkwi 3taau. Kynetypanapuu depmentépaa ycerupui nasomuitnuru 30-40
coatnan ubopar Oynmagu. depmeHTacusi *kapa€Hu TyraraHjaH CYHTI OacUTpacuH
CaKJIOBYM KYJbTYpall CYIOKIUK pyX Ty3ura OVKTUpUO ONMHAAMU Ba pyxOacUTpacuH
Xocu Oynran 6ynanu. ByHUHT yuyyH KyJnbTypajil CYIOKIUK XJIOPHJ KUCIOTachaa
KuciaoTadaHuO® onumHaau Ba yHra pyx okcumu 0,28% Muknopuaa, KyJiabTypal
CYIOKIHMK Xaxmuaa Kyunuiagud. KelnH KynbTypal CYIOKIMK OyFJIaHTHPHUIITA
nynantupunaau. byrnantupum onguaan myxut pH gapaxacu 5,4-5,5 raua onu6
oopunaay.

Byrmartupum 40-50°C xapoparma omu6 Gopriagy Ba OYHZA KyJIbTypal
CYIOKJIMK XaKMHU 2 Maporabaraua kamaWtupunaau. Keinn sca OyrnaHTHUpUITaH
KyJIbTypal CYIOKJIUK Mypkad KypUTTM4 YyCKyHalapra YyrTkasuwianu, OyHaa
XapopaTHUHT OONUIAHUIITN 140°C Hu Tamkn STamd.

YopBaunnukga OacuTpacuH Mpenapariiapy — OacCHIMXUHIAp — aHTUOMOTHK
MoJanap cakjamura kypa ¢gapxnanaay (r/kr): 6acumiuxus — 10; bacunmuxun — 20
Ba OacmmmxuH — 30.

I'puzun mmiaé uyukapum. ['pu3vH aHTHOMOTUTH - CTPENTOTPUCHHIIAD
rpynmnacura TAaBIyKIUu Oyimb, y ASt.griSeus 3aMOypyFUHUHT MaxcyJlu
XxucoOnanaa. AHTUOMOTUK KYJIPaHTCUMOH OK paHra *yJa TMIPOCKOIUK, CyBJa
Ba OpraHMK OJpuUTyBUMiapga Te3 odpuian. [pammycbar Ba rpamMmmanduii
OakTepusIapra MHUKPOCKOMHK 3aMOypyFiapra (aosmru okopu. Toza Xxommaru
TPU3UH TIpenapaTHHUHT (PaoyuThry PKopH mapaxana 6ymuo6, 1000 sx (mr/m) rada
3TaJIH.

Osyka npemapatu cudatuga kopmorpusun 5, 10, 40 maxmiapu wumiad
YUKAPUIMOK/A, yJlap CapuK paHr/aH TYK >KUrap panrrada oynaau Ba 1 r Tailép
npenapataa 5, 10, 40 r To3a Xoagaru aHTUOMOTUK MaBXKY/I.

['pu3uH unuiad 4YWKapuil TEXHOJOTUsSICH cudartuaa 0OKOpuaa KeaTUpuo
YTUITaH aHTHOMOTWIIAp TaW€piaml TEXHOJOTHSUIApU KaOyd KWJIMHTaH. OKHII
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MaTEepUAIMHK KOJIOANap, KUI yCKyHAcHaa Ba (epMeHTEpIapaa YCTUPHIT YIyH
Oup XWIJIark 03MKa MyXUTH KOMIIOHEHTIapH Kyimanunaau (%):

+ Kpaxman —1,5-1,8;

*+ Makkaxyxopu yuu — 2,0;

& Ow 1y3u —0,2;

+ Oxak —0,3;

%+ Ammonwuii uurpar — 0,5;

+ Kammii quruapodocdar — 0,02,

Ko6a Ba SKHII YCKyHANApuaa yCTHPHI aBoMuitanri 26—28°C xapopatia 24
coaTHM Tamkuwi 3Taau. KOkopuia KeNTUpuiIraH KOMIIOHEHTIApAaH TallKapu
caHoaT acocujia YCTUpUILJA KYJUIAaHUJIAAUTaH O3MKa MYXUTH TapKUOHJaH
Kyinaaru komnoHeHntiaap unkaau (%):

* Maruwuii cynsdar — 0,05;

%+ AmMonuii cynbdar — 0,6;

* Ammonuii murpar — 0,7;

+ Kynukinantupysuun Bocuranap — 0,2.

depmeHTaTOpAa YCTUPUII JTABOMUMIUTH 26-28°C xapoparaa, JIOUMHUMN
apayamTupuil Ba aepacusaa 48—60 coarHu Tamkuia 3taaud. KyaeTypall CyroKIHK
depmenracusinan cyur 50°C xapoparia BakyyM OCTHAA OyFIaHTHPHIANM Ba OyHIA
YHUHT XaXMUHU 3-4 wmaporabara kuckaptumra spumnwiand. [lyngan cyHr
OyFJIaHTUPWJITAaH CYIOKJIMK Typka®d KypuUTrH4 Mocjamara WyHaaTUpWIagd Ba
Hammurun  10% atpoduma OyAryHWYA KypUTHIQAW. KYpPUTTUY KaMEpPaCHHHUHT
xapopaT OOIUTaHUIIN 150°C mm, unkpma oca 65°C HE TALIKAT ST,

YopBaunnnk y4yH TPHU3WH Mpenapamiap — O3WKa TpHU3WHJIAp — TapKuOuma
aHTUOMOTUK MoJanap cakjiamura kypa (apkiaanamu (I/Kr): 03UKa TPU3UHU—D;
o3uka rpusunu 10 Ba o3uka rpuznau—40.

Cyornaun. Cyorununanau Bacullus subtilis kyasTypacu Xocun Oyiran Kunau,
KUMEBUM  TapkuOu  mojunentuaaup. I'pammycbar Ba  rpammandui
MUKpOOpraHu3MJIapra HucOaTaH, IIyJap KaTopuga KuUcloTara 4uaamiid
Oacuutanap xam (aos TabCcup KypcaTaiau.

Cab3aBoTiIapHM  KOHCEpBajalia CyOTWJIMHHU KYiiad, TEpMUK UIIUIOB
Oepumgan OMpMyHYa CakJIaHWIaau, Oy KOHCEpBaJa BUTAMUHJIAP CAKJIAHUIIU Ba
Ma3aCUHU WYKOTMACIIUTHIA KaTTa axaMHsITra ara.

HusuH - rokopu MoseKynaau mnentua, StreptocecCyc lactis cunTesmaigu.
Husungan tno6uér amanmuéruna QoiiamaHuIMaiam, YHU TOMaT, KYK HYXar, Tyl
KapaM Ba OoOITKa MaxCyJoTJapHU KOHCepBalamiga KyJulaHwiagu. [lummiox
caKJjalnia XxaM caMmapajid HaTika Oepaau. AHTHOMOTHK Oup KaH4ya TepMmodui
cnopa Xocwi OyiraH KWJyBUM OakTepusiap TapakKMETHMHH Tyxtartagu. Onam
YUYH 3apapiid SMACIUTU OUlaH XapakTepiaaHau.

VCUMIMKIIYHOCITHK, O3HK-OBKAT Ba  KOHCEPBANAILNA  AHTHOHOTUKIAP
KYJUTaHTaHJa, yJiap JOMMHI paBUIIa MyTaxacCHcliap Ba MYyBO(HK oOpraniap
HA30paTH ocTUa OYIUIIUIapy mapT.
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[ynnat  kuamO, aHTUOMOTHKIAPHM YpraHull Ba  yJapJaH amajjaa
doinananumra ¢aH Ba aMaJIMETHUHT KYI COXAaCHJIard MyTaxaccuciap KU3UKUO
KEJMIIMOKIA

Ha3sopar yuyH caBoJuiiap
1.b, (pubodnaBuH) uiad YUKAPHUII KapaEHUHHU TYUTYHTYPUHT
2.b1; (cuankobaaMuH) OJIMII yCYyJIJIapu XaKu1a
3.B-Kapotun (A-mpoBUTaMHH) OJIUIII KapaéHUHU TYITYHTYPUHT .
4.03uKa aHTHOMOTHK Mpernapariapy UIad YUKAPUII KapaEHUHU TYITYHTYPUHT
5. TeTrpacukiiuH npenapatiapy OJIUII KapaéHUHU TYIIYHTYPUHT .
6.bacuTtpacun onui xapaHUHU TYITYHTYPUHT .
7.I'pu3un npenapatiapu OJIUII YCYJIapH.
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V. AMAJIU MAIIFYJIOT MATEPUAJLJIAPH
1- amanuii MamryJsor.
MUKPOOPTAHU3MJIAPHU YCTHUPHII YUYH O3YKA
MYXWUTJIAPUA TAWEPJIAII YCYJJIAPA

Numpan mMakcaa: MHUKPOOPraHM3MIIAPHM YCTUPHII YYYyH KYJUIAHWJIAIATaH
03yKa MYyXUTWIApU TapKUOMHM YpraHuvil Xamaa O3yKa MYXUTHHM Taiépraii
yCYJUIApUHHU Y3IalITHPUILIAH HOoparT.

1. O3yK MYXUTJIAPHUHT TYPJIAPHU BA YJIAPHUHT TAPKUOU

O3yK  MyXUTJIaQpHUHT  TapkuOura OpraHoreH J3JeMeHTNIap, KyJld
Makpo’JIeMEeHTJIap, ©0ab3u MHUKpPOIJIEMEHTIAp Ba OolIKamap Kupagu. Yiap
MHUKPOOPTaHU3MIIAP OCOH V3NAINTHUPAIWTaH IIaKiaa OVIWIIM Kepak. YTIIepOIHU
KYIIMHYa TJIFOKO3a, caxapo3a, CHOUpPTIap, OPTaHWK KHCJIOTajiap Ba OOIIKa
OupukManap MIAKJIWIa MHUKPOOPTaHM3MIIAp XKW Y3JIamTupaauiap. A3zoT
MaHOacu cudaTuaa OKCUJI MOJJanap, MEeNTOHJIap, aMUHOKHCIOTalap, aMMOHUN
Ty3JapH, HUTPATIAp OYIMIIM MyMKHH. YCTHPYBUM MOIanap cH(baTHAa aunuTKd
DKCTPAKTIApPU  EKHU AYUTKH aBTOJIM3ATIIAPH, O0ab3aH  BUTaMUHJIIAD,
aMUHOKUCJIOTAJIap, MIypHUH Ba MUPUMHUIMH ACOCIAPUHUHT SpUTMAIapy KyIIUIaau.

Tapkubu O0yiinua 03yK MyxuTiapu 2 Typra OyiuHaau: TaOuuid (HaTypas) Ba
CyHBUH (CUHTETHUK).

TapOuuit MyxuTiIap YCUMJIUK Ba XalBOH MaxCyJOTJIapuaaH TAIIKWI TOMHO,
Mypakka0 Ba y3rapyBuyaH TapKuOiuM Oynaau. YiaapHU MHKPOOPraHU3MIIAPHU
ycTupuil, OMOMACCACMHM  OLUMPHIL, To3a KyATypaJlapHM  Cakjaml  Ba
MHUKPOOPraHM3MJIADHM  aHUKJAIl Makcaauja KysuiaHagu. Hartypam  o3yk
MyXHUTIApUAaH KYMWHYA TYIIT-IENTOHAW OyioH (arap), xmen (KyJIMOK)
KYIIWIMaral MuBO MIMpacu (arapu), auuTKWIN CyB, Kapamiid MyXUT Ba OoIIKaiap
KYJUIaHAIH.

CHUHTETHK O3yKa MYyXHUTJIap TapKuOWJia MabiyM OpraHMK Ba aHOpPraHUK
OupuKManap aHUK KOHCeHTparcusuiapaa Oynamu. CUHTETHK O3yK MYXHUTJIapHU
MUKPOOPraHU3MIIAPHUHT MOJa aJIMAlIMHYBUHH, YCUII KOHYHUSTUHU aHUKJIAII
y9yH €KH Oupop MEeTaOOJMTHU CHHTE3WHW YpraHuil X.K. YUYyH TauépraHaiu.
AmManuii unuiapjaa KynuHda Yanek CUHTETHMK MYyXUTHHH — MOFOpP 3aMOypyFUHH
Verupuin yuyH, Puaaep MyXUTHUHM — aQuUTKWJIAp y4YyH Ba OOIIKAa MyXHUTJIap
WIUIaTUIAM.

benrnmanran makcaara kypa O3yK MYXUTJIAapu YHUBEPCAJ, DSJIEKTUB Ba
mudpepencran-aHukIoBUIIapra OyaumHaau. YHuBepcan (€KW acoCHii, CTaHIAPT)
O3yKaJlapra KyIl TypAaru MUKpOOPTaHU3MJIap YCUIIN YYYH KyJIal 03yK MyXHTIIapU
KUpaJu: TYIIT —MEeNUOHIA OYJIOH XMeJ KYIIMJIMaraH MUBO IIMpacuBa OolIKaiap.
AJIEKTUB €KU TaHJa0 OJlyBUM MyXHUTIAp (hakaTrMHA MabJIyM MUKPOOPTaHU3MIIapHU
€xku Oup Oupura SIKUH Typiap TypyXJapyuHHU YCHUILIMHU TabMUHIANAM, OOlIKaIapu
aca Oy MyXHUT/IIa YCMaiIu.
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Huddepencuan - AHUKJIOBYU €xn WHJUKATOP MyXHTIIap
MUKpPOOpPraHU3MIIApHU OUOXMMHUK XYCYCUSITIApUHU YpraHuO, yJIapHUHT TO3a
KyJITYpacuHU UHACHTUUKATCHUsIIAII (aHUKJIAIT) YUyH KYJUIaHAIu.

KoHncucrencusicu Oyiinya MyxXuTiap CYIOK, KaTTUK Ba COUYMIIyBYAaH OYiaau.
CyloK O03yK MYXUTHHM MHUKpPOOpPraHU3MJIApHUHI OHWOMAaccacMHM Ba MOJJa
AJIMAIIMHYB MaxCyJOTJIApUHU TYIUIAIl YYyH, Xy>KallpajdapHU aKTHB X0J/1a CaKjiad
TypUlll Ba YJIAPHUHT (U3HOJOTUK-OMOKUME XYCYCHUSITIIADUHU YpraHull Y4yH
KyJuianunagu. KaTTuk 03yK MyXUTH MHKPOOPTaHW3MJIAPHUHT TO3a KYJITYypacUHU
aXpaTud ONMII, AJOXHUAa >KOWJAIITaH KOJOHUSJIAPDHU OJMO yJIapHU VpraHWIIL,
Typau CyOCTpaTJIapHUHT MUKpPOGIOpACHHU aHUKJIAII, XyKailpajlap COHUHU
xucoOmnami, My3eilsapia To3a KyITypaJlapHM cCakjall Ba YJIapHH 3aBojJiapra
1000pHIII Ba XO0KAa30 YUyH HIILJIATHIIA N,

CoumnyBuan Myxutiaap (Kemak, H3WATHPUO MUIIUPHUITaH JOHJAp, JaBjiaru
TypIH, KyH)Kapa, TYNpOK) TypJIud MUKPOOPTraHU3MIIAPHU Ba YyJIapHHU COpalapuHU
CaKJall Ba JSKWIAIUraH MaTepUaUIapHUA Tauépiaml ydyH KyJulaHwiaan. Kartuk
03yK MYXMTJIADHU OJIMII Y4YyH arap Ba >KeJaTUH KYyJUlaHaau. Arap — Mypakkad
noJiucaxapuja. YHU JIEHTU3 CYBH YTiapujaH axpaTuO onuHagu. Tait€p arap ou
CapuK paHIIM KyKYH, IUIACTUHKA €KW MOscTMOH mwakiagaaup. CyBaa mumuo,
rommad 100°C SpPUNAUTAH TeT XOCUJ OYIraH Kujiaad Ba 40°C KoTaau. MyxXuTHU
Kotupuil yuyH 1,5-3% rauda arap Kymuuiaau, SpUMCYIOK MYXHUT Talépiaimiaa
0,15-0,7% . XKenatuk XaliBOH CysKJIapH, SMHUPYAKIAPU Ba MaillapuHU KaliHATHO
olMHaAWTaH oKcwiaup. JKematuH KoHCeHTpaTcusicura Kapad (5-15%) 22-26,5°C
na opudau. JKenmaTWHIM MyXHTIApHU, AYUTKWIAPDHU WHICHTU(DUKATCHsIIAIIA
HVPUK KOJIOHMSJIAPHU OJIMII YUYH KyJIJIaHAIU.

ACOCHMH DJIEMEHTJIAP MAHBACH

Kymuunuk Mukpoopranusmiiap yriaepoj MaHOacu cudaruga OpraHuk
MOJIaIApHUA acCUMIISICUST KuJ1aau. Mukpoopranusmiap Qoiigasanauran yriaeposa
MaHOanmapura OOFIMK OYyimaraH XoJijla, TeHETHK anmnapaTH, (U3UOJIOTUK Ba
TypJiapapo ¥V3ura Xoc XYyCYCHUSITHH, MYBO(HUK XOJia Y3UHUHT OHOMOJuMepiap
TapKUOWHU TYy3a]IH.

Muxkpoopranusmiap Xyxkapacuaa yriepos cakiamu yprada 50% HM Tamikui
dTaa, MIYHUHT yY9yH O3WKAa MYXHUTH TapKHOWTa KHPYBYHM MOJIajlap oOpacuia
yraepoJl MaHOamapu acocuit YpuHHHM srawiaigu. Typid Xul MUKPOOPTaHU3M
TypJapH YIJIEPOJIHH Xap XUJl YIJIepo ] MaHOanapuaa y3namTupaauiap.

ABTOTpO( MHUKpOOpraHU3MIIAP, SITOHA YIJIepoja MaHOacu cudaruma yriepon
WKKHA OKCUAuAaH (oiaaaaHaIu.

['erepoTpod MuKpoopranusmiaap y4dyH yriepoa maHOacu cudaruia, Typid
XWJI OpraHuK OWpuKManap: YIJIeBOJAJap, CHOUPTIAp, OpPraHUK KUCTOTaap,
JUNUAJIAP, YIAEBOAOPOIap Ba OOILIKA YIVIEPOJA CAaKJIOBUYM MaxCyloTiap Xu3maT
KW MyMKHH.

Mukpoopranuszmiiap a3oT 03UKACH yTIIepoAra SKUHPOK OO yHAaH XaKMHTra
HUCOaTaH KaMpoK Oynaau. OJEeMEHTIApHU TaxXJWiId [IyHU KypcaTaJuKH,
MUKpOOpraHu3miiap TapkuOuja aszor, yriepojara HucOataH 5-6 MapTa KampoK
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Oynaau.  Mukpooprauusmiap  y3jallTUpraH  yriaepoJjapuHH  3HEPreTUK
Makcaanapaa capdnaiau. IllyHMHr ydyH MUKpOOpraHuU3MJIAp O3MKa MYXHUTH
TapkuOuja a30Tra HucOaTaH yriepoj MaHOAIapuHU KYIIPOK Cakjally JIO3UM.

Mukpoopranusmiiap a30THHA Y3JAIITUPraHJa acoCHuM KUCMHU XyKaupaza
KOJaJM, IIyHJa V3TaTUPUITaH yriepoJHUHT KaMYMJIMK KUCMHUTHHA XyXalpanaa
yumad KoJuHaau. KYmumiamk MHUKpOOPraHu3M-IpOAYTCEHTIAp YYyH a3oT
MaHOanapu, Mypakkad OpraHuK, ITyHUHTACK, Mypakkad HOOPTaHUK a30T CaKJIOBUU
MaxcyJoTiIap XucoOJaHa/Iu.

OpKHH a30THU Y3JAIITHPYBYM MHUKPOOPTaHU3MIIAD TYpPyXH UerapajiaHraH
o6ynmu6, ymap azorduxcaropnap ned ataiaiu.

XaTToKu O3WKa MYXHUTHJAa A30THUHT TAaHKUCIUTU XYXahWpaaa OKCHUI Ba
AMUHOKHCIIOTAJIap KaMaWuIi XUCOOUTa JTUNUIAp CAKJIAIIMHUHT OIIMIINTA Ba EF
6ocu6 kerumura onu0 kemamu. LlyHWHT yuyyH uWnuiad YuKapuil caHOAaTHA,
OOMUTHIITAH 03WKA AUNTKUCH OJIHII YUyH JTOMMO O3HMKaJa a30T ATHIIMACITUTHHUHT
OJITMHU OJIMILTA AJIOXH]Ia YbTUOOP Oepuiaam.

O3uka myxutuna ¢ocdhop SHr 3apyp dJIEMEHT xucoOmaHaau. Y Xyxaipa
SHEPTeTUK aJIMAIIMHYBUHH MYBTaIWUTAMITAPUIIHA TabMUHIIAWINA, TTYHHHTICK
OMOCUHTETHK >KapaéHiapaa (OKCHJI Ba HYKJIEUH KUCJIOTAJIap CUHTE3M, TITUKOJIU3)
0o OMHJT XMCOOIaHaIH.

Mukpoopranusm XyKaipajJapuHUHT YCUII Te3JUrH, (Hochop CakIoBUH O3MKA
myxutunara gocdop mukgopura 6ornuk O6ynmaau. LlyHuHTAEK, KyaTypagsapHUHT
YCUIl TE3TUTH MUKPOOPTaHU3M XyKailpacunua cakjaHaaurad Gocop MHUKIOpUTA
XaM OOFJIMK OYJay.

Mukpoopranusmiap (Qusnonorusicuia  pochop KUCIOTATAPUHUHT  POJH
xamumia Ttypau Tymanaup. O3uka myxutuaa dochop kucnoraimapu Oydep Exku
BOZOPOJI HMOHJIAPM MUKIOPUHH OOIIKAPYBUM POJUHU Oakapaau, Oy KHYUK
Oybepnu curumiiap HaMOEH KWITaH O3MKaIapAa JKyAa 3apyp XucoOimaHaau
(rumponu3zaropiap).

O3rka MyxXUTHIa OKCHIJIAHUII-KAUTAPWINAII TOTEHCHAIMHA TECKapura
almaHTHpyBYN KOOWIUATHH (ochop Kuciora Oakapaau Ba HaTHKada TecKapu
peakcusi KeTajau:

Ortofosfat 4.“ Profosfat

by Tu3um docdatnu Oydep ned arananu.

®ocharmun  Oydep, Kyducu3 acocid Ty3 Ba KY4UCH3 KHUCIOTAIA TYy3
apanaimmMacuiad uoopat 6ynanu. Arapaa spurMaja Ty3 SKBUMOJIEKYIISp MUKIOPAA
cakjaHca yHJa OyHAall spuTMa HeiTpaira SKUHPOK Oynmaau. OputMara Kym
OyaMaraH MHKAOpIA KywIM KHUCIOTa KYIIWJICa, Ky4CH3 acoCld Ty3, KYy4uCHU3
KHUCJIOTAJINTA alylaHaJu: KyWIM acociap KYIIWITaHa 3¢a TECKAPU Kapa€H amanra
OLLIA]IH:

[ynnait kumob, sputma Oydep cUHTrapu TabCUp KWJIaau Ba 0ab3W XoJulapja
03MKa/la KucioTrajgap €K Kywid PH MyXUTHUHM Ky4diad Y3rapuiiyd XOcujl Oyiran
oynanu.
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BUTAMUHJIAP, MAKPO BA MUKPOEJIEMEHTJIAP MAHBAJIAPU

Mukpoopranusmiiap Xykaiipacujga MoJjanap aJiMalldHUIIKA BUTaMUHJIAD,
MaKpO Ba MUKpPOEJIEMEHTIIApCU3 aMalira OuIManu.

Mukpoopranu3miiap BUTaMHHJIapra OYyiraH Tanadura Kypa HKKA Typyxra
OYIMHaIu:

AykcoaBToTpoduiap— BUTAaMUHJIAp CHUHTE3JOBUMiap, Oylap 03UKajaa
BUTAMHHJIAP OVIUIIMHA Tanad KuiaMaiam.

Aykcorereporpoguiap— BUTaMUHJIAp CHUHTE3 KWIMAMAWIAPD Ba O3UKa
MYXUTHUTa BUTAMUHJIAP KYIIWJIMIIUTa MyXTOXK OYnaaunap.

MukpoOuosoruk ~ unuiad  YuMKapuinga — KYMYWIMK ~ MHUKPOOpPTaHU3M-
IPOAYTCEHTIap ayKcoreTepoTpoduiapra TabIyKIUAUp. YIapHUHT Oapyacu aespiiv
TUAMUH, HUKOTHH KHUCJOTa, IAHTOTEH KHUCJIOTa, IHUPUIOKCUH, HWHO3UT Ba
OMOTHHJIApIAaH TAIIKWI TONTIaH B-Typyx BHTaMHMHJIapU KOMIUIEKCHra TajaOuyaH
Oynanu. Mukpoopranu3zmiapia KynuH4a OWOTHHra TAHKUCIHK XOJIaTH Yy4upad
TypaJiu.

MukpoopraHu3MIIapHUHT BUTAMUHJIapra Oyarad tanadu, xap Oup mramm yuyH
Taxpubanap opkaiv aHukiIaHaad. O3uKaga BUTAMUHIAP MUKIOPH XaMHINA KyAa
KaM MuKaopaa oynaau (1 i1 o3ukaza Mr HUHT MUHT/AaH Oup ynymu). Butamunnap
XOM ami€ TapkuOuaa Oy IuIM €K1 aJoXuia COJTUHUIIN MYMKHH.

Mukpoopranusmiiapaa  Mojjajap — JIMAlIMHUIIMHUA  TabMUHJIAWIUTaH
Xykaipanu Hadac OJIMII >KapaHU, OKCUUIAHMUII-KAUTAPUIIMII PEaKCHUSICH Ba
OolIka >xapaéHinapHu (paoyuamtupaaurad, pepMeHTiap Ggaos Mapkazyu TapKuOUra
KHPYBYM MAaKpO Ba MUKPOEJIEMEHTIap 03UKAa MyXUTH TapkuOuaa andarra Oyiauim
mapr.

Mukpoopranusmiiap YCUIIM Ba PHUBOXKIAHUINUTA OUP Kajgap TabCUp
ATYBUMJIApPTa TEMUP MOHJIAPU, CUMOO, MapraHeTc, pyx, 60op, MOJIuO/1eH, KOOOIT Ba
Katop oajeMeHTnap kupaau. Opatna MukpoopraHuzmiap Oy 3JeMEHTIIapHU
MUKpOMEBhEPA Taabd Kuiiaau, 0y Xakaa MUKPOOPTaHU3MIIAp MUKIOPUM TapKUOH
XaM T'yBOXJIUK O0epu0 Typuou.

Ymly siaeMeHTIapHUHI MHUKIOPUM OHIMO KETHUIIM MHUKPOOpPraHu3miiap ycuo
PUBOXKIIAHUILIMA YETapAIIOBYU-TYXTaTyBUH TabCUP KYpCaTaIu.

Mynaail Kuand, MUKPOOPTaHU3MIIAPHUHT MYBTaAWil YCUO PUBOMKIAHUILNA
V4yH O3MKa MyXuTHJa yrjiepon, aszor, ¢ocdop, BUTaMHH, MakKpo Ba
MUKpOEJIEMEHTJIAp MHUKIOpHU, aHUK PH nmapaxacu xamga OKCHAJIAHWII -
KaWTapHJIMII PEaKCUsCH TOTEHCUAIH OYIUIIH 3apyp.

Xap OWp MHUKPOOPTraHW3M YUyH MYBTaAWJI O3MKa MYXUTH Y30K BaKT, KYII
OoCKUWIN TaxkpuOanap oiaubd Gopuin Wynu Ownan TaninaHaau. KelnHru BakTiapaa
MYBTaIUI O3MKA MYXUTH TaHJAIl y4yH MaTeMaTHUK MOJIEJUIAIITUPHUIN Ba O3UKA
KOMITOHEHTJIapY HUCOATUHU XHCOOIalll yCyulapy KYJUTaHHIMOK/IA.

O3uKa MyXUTH TaiiépJaam y4yH XOM alié MaxcyJa0TJaapu

MukpoOrosoruk UIuiad YMKapuIga 03WKa MYXUTH Tai€piaml yuyyH TypJiid
XWJI MaxcyJoTiap (MUHepas, YCUMIIMK Ba XaWBOHJap HIUIA0 YMKapraH) Ba
KUMEBUI WYyiap OWJIaH OJMHTaH CHUHTETUK KYpPUHUIIMAArM MaxcCyJoTiaap
KYJUTaHUJIAIu.
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by maxcynmotmap (ynmap xom amé ne0 atamaam) JaH O3MKA MYXUTH TapKUOH
TAlIKWJ OSTUJAAM, YHJA TYpJM XWI 3apapid apajammainap OYJIMaciury,
UIUIATUIIMIIN KyJIaid Xxama TAHHApXU KUMMAT OYJIMAclIUru 3apyp.

bapua Typnaru xom aménap naBiaT CTaHAAPTU Tajabliapura MoC KeIHIIU
napr.

Mypakkab Tabuuii MaxcyyoTiaap €Ki uiuiad YUKAPUITHUHT KOJJAUK MaxCysaoT
XOM ameénapy, O3uKa MyxuTu cudaruna QolgamaHWIMIIMIAH OJIIUH KaTbHM
paBulla OMOKUMEBUHN TEKIIMPHUILIApAAH YTKA3WIMIIN JTO3UM. ACOCHI XOM amié
Typaapu OujiaH TAaHUIITHO YUKAMM3.

CYB

O3MKa MyXWTH Tai€piiall ydyyH CyBJIap BOAOIIPOBOJ, apTe3aH €KH OYUK CyB
XaB3aJlapuaH OJUHUO, KalTa UIUIaHTaHdaH CYHITHHA (oliaTaHuIa Iu.

CyB OMOJOrMK TO3a, pPaHICU3, XHUJACHU3 Ba KOJIUKIAPCU3 OYIUIIM JIO3HUM.
CyBHuHr KypyK Kosnauru 1000 Mr/n qaH, yMyMHil KaTTUKIUTH 3ca 7 MIr-€KB/JT J1aH
ommaciurd kepak. CyBHMHI YyTa nOapaxaia KaTTUKIUTH MHUKPOOPTaHH3MIIap
YCUIIMHYU CEKUHJIAIITUPATH.

CyBHHUHI TapkuOMAard 3apapid apajamManap KyWuaa KeJTUpPUITraH
KypcaTKu4iapJaH OLIMACIUTH JIO3UM, MI/JI:

Kyprommn 0,1
Muuisak 0,05
®dTtop 1,5
Pyx 5,0
Muc 3,0

Mukpoopranu3miiapauar ymymuii coun 1 mu cyBga 100 nmaH ommaciouru
mapt. MukpoOuonoruk wunuiad 4YMKapuiiia cyBaaH HadakaT O3MKa MYXUTH
Taiépraniga, OaJKu COBYTHII Ba YCKyHAJapHU IOBHUII YUyH XaMm (oHaamaHuIaIu.
MukpoOHOIOTUK MIIa0 YMKAPHUII KaTTa MUKIOPJAard To3a CyBHU Tajiad KUJaIu.
MacanaH, HOH MaxcCyJIOTJIapyu auUTKWJIapu uiuiad yukapuiaa, | TOHHA auyuTKH
o yuyH 150—-180 M cyB capdanaam.

YIVIEPOA MAHBAJIAPHU

['ereporpod MHKpoopraHu3MiIap yriaepoi Ba SHeprusi ManOamapu cudaTtuaa
TypAM XWJ YIJIEpPOJ CakjIoBUM OupuKManapaaH (oiiganaHuil KoOWIUATUTA
sraaupiap. bupok xap Oup MUKpOOpraHu3M TypH CyOCTparra, alHMKca OMpUHYM
HaBOaT/a yriiepoAra TaHjall XyCcycusaTu OuiaH EHaaaiy.

Xap Oup MHUKPOOPTaHHM3M TYpPJIAPUHHUHT allOXUJa XYyCYCHUSITH, YJIapHUHT
yIAepoa CaKJIOBYM apajaimMaZaH YIJIepoJ CakKJIOBUM MOJIEKyJlajlap KeTMma
KETJIUTUTA Kypa aCCUMIIACUS KMJIMIINATA Kypa XapakTepaaHaIu.

Muxkpoopranusmiap Xykaipach aHUK OWp Mojmajsap acCUMISICHUSICHAA
UIITUPOK ITYBYH (DEpPMEHTIAp CHHTE3 KWW Ba IIyHAa acCUMILICHS OyiaauraH
yraepoa — MaHOamapu — yjaap — UINOTUPOKUAA  DHTWII  ACCUMIISCHSIIAHAIN.
MukpoOuonoruk unurad yukapuinaa KaaumaaH ¢doiganann0 KeIWHaJIWraH Ba
XapakTepiyd yriepojajgap MaHOAacH XOM all€cu yriieBojuiap XucobaaHaau. YIiapHU
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MUKpPOOpPTaHU3MIIAp  XyXKailpa CTPYKTypaBUH  TY3WIWIIN CHHTE3U  YUYyH
dolinananaay Ba mry OusiaH OWp BakTaa yiap 3Heprust MmanOacu cudaruaa Xam
XH3MaT KUJIaIu.

Muxkpoopranusmiap ydyyH dSHeprusi MaHOau cudaTuaa yrieBoIapAaH dSHT
KyJaiyd TIIOKO3a XucoOJaHagu, aMMO yJjap acocujaa MeTraboiuTiap uuuiad
yuKapuiia GoianaHuil MaxCyJIOTHUHT TAHHAPXUHU OIpUO r00opau.

Kyn TonHanum MuKpoOOMONOTHMK HIIIa0d 4YMKapuil y4yH Oolka Oup Kaaap
ap30HPOK OYJIraH yrieBOJ CAKJIOBYM MaHOAlapAaH KUIUIOK XY)KaJIUTH, KOFO3-
CEIITIOJIO3a]IM Ba O3WK OBKAT WIUIA0 YHKAPWUITHUHT TYPJIU XHWJI KOJJIMKJIApUIaH
dbolnanaHuIa M.

bynna yrnepon cakmoBuum manOanmap opacuma acocwil YpUHHH EFOUCO3ITUK
MaxCyJIOTJIapy drajulan/In.

I'mwoko3a — xkpucmann xonoa 9% oan opmux cys caxnamatiou, kyi - 0,07% oan
opmuk  oyamauou (wynoan memup 0,004% eaua 6ynaou). Kypyx
maxcynomaapoa 99,5% oan kam 6Oyimacan pedymcupnosuu moooa Oyauuiu
3apyp.

Caxapo3a (aBnarv KaHau, IIaKapKaMuIl) — mexHuk xoaamuoa 99,75 % oau xam
oyimaean caxaposza ea 0,03% oam xyn 6Oyamaeanm Kyn caxaauvou. Hamnueu
0,15% eaua 6ynaou.

JlakTo3a (cyT makapu) — cym 3apoobudan onunaou. Ez ea nuwnox maiiéprawoa
Konoux maxcynom xucoonaunaou. Lllaxapnap muxoopu 50% xyuurmupuneanoa
6a  KpUCMAIIU3AmMCUsIaHeaHoa  JaKmo3anap  KOHCEHmMpamu  OJUHAOU.
Jlakmoszanu-waxap xom awénapu 92% warxap, 3% cye, 2% xyn éa 1% oan kam
oyimazan Mukoopoa cym xuciomanapu cakaauou. OKcumiap Muxoopu auux
maecus KunuHmaeau, ammo yaap 3% oan opmuk 6yamaiou.

Kpaxman CsH,0O0s — y3uda nonucaxapuonap aparauimacunu HAMOEH Kuauo,
yeumauknapoa — O0OH — KypuHumuoa  0ynaou  (YCUMAUKIAPHUHE — 3aXUpa
yenegoonapu). Canoam acocuoa Kapmowka 8a MAKKANCYXOPUOAH OJUHAOU.
Mukpoopeanusmnap — gepmenmaapu  mavcupuoa  Kpaxmaui — 2noKo3a2add
euopoauznanaou. Kpaxmanoa kyn caxiawu Hasea 6oenux xonoa (onuu U, UU,
HUH) 0,35-1,2 % eaua yzeapub mypaou.

T'uapoa — kpaxman Kuému uwnab yukapuuwinuue cmaHoapm Oyimazan Maxcyiomu
xucobnanaou. V3uoa Xuonu KVIOK KOpamMmup wapbamuu
myxcaccamaawmupaou.  Kypyx — moooa  xucoouoa  70%  ampoguoa
PeOymcupnosyy mMaxcyiom, uwlyHuHeoex, mexHuk maxcyromaapu 50% eaua
wakap caxnauou. ludpon waxkapaapu acocan  2n0K03a0aw  ubopam.
I'nroko3adan mawkapu Kypyx moooa maxcyiomu maccacuea Hucoamawn 18%
V3NaumupuiMauouean waxkapaap caxknauou. llynuneoex,  y3uoa
napyanaHmMazan Kpaxman 6a 210K03d NOIUMEPUIAMCUACUHU HAMAEH 2MAaou.
luoponnune 6owka yenesoonrapu myaux uUOeHMUDUKAMCUL KUTUHMALAH.
Kpaxman euodponusuoa yenesoonapoan mawkapu 6av3u Oup OpeaHuK
KUCTIOMAanap Mux0opuHu xam xocun oynean xunaou. Iuopon pPH xypcamrxuuu
(¢haon rucnomanux) maxmunan 4,0 ca mewne, kyn 6% Oan Kynpox 6yaaou.
Kynnapnune acocuti xucmunu - nampui xaopuo, gocgop, macHut, memup
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MAWKUI 3mud, 6OWKa 31eMeHmIap euopoi0a MUHUMAL MUKOOPOA OVIaouU.

Memacca  —  wakap — wuwnab  uukapuwoa, WaKapHuHe — UKKUHYU
KPpUCMANTU3AMCUAIAHUMUOAH — KOJleaH — cmanoapm — 0yaimazan  KOAOuk
maxcynomoup. Paneu - xopammup oscueap paneoa 6yauo6, sudaueu 1,35-1,40
o/em® mu mawkun smaou. Menacca 61—68 % kypyk maxcyiom, 40-55%
caxapo3zanap caknanou. bynoan mawxapu ynoa 0,5-2,0% uneepmau waxap 6a
0,5-2,5% pagunoszanap masxcyo. Lllynunzoex, menaccada MuKpoOpeaHuIMIap
Qotioanana oamatiouean yuunuu xucmu oemaur waxkiuoa oynean 1,1-1,5%
azom caknaudu. Menacca mapkubuoan  KyneuHa - AMUHOKUCIOMANLAD
(acnapacun, enymamun KUCI0manap, 1elcut, uzonelucut, mupo3ur) éa B eypyxu
sumamuniapu (buomuH, muamuH, pubo@raA6uH, UHO3UM, HUKOMUH 84
naHmomen Kuciomanap) yuxaou. Acocan ouomun woxopu oapaxcaoa 0y1aou
(80 me/m). Menacca kynapuoa xanuu (30—40%), maenuu (1,5+4,5%), xancui
(14% eaua), memup 6a Oowka >1emeHmaAapu KYnpox, Oyiapea HUcCOamau
Gocpop kampok 6ynaou.

Makaxyxopu yYHU — mapkubu, YHUHZ HABU, YCMUPUIUW 84 CAKIAHUUL
wapoumuapuea 0O0&IUK X010a ce3unapau oapalcaoa yzeapub mypaou. Y
ypmava 67-70% xpaxman, 10% ampoguoa bowka yenesoonrap (kremuamxa,
NeHMA30HIap, OeKCMpUHIap, 3puear yenesooopoonap), 12% ampoghuoa
oxcunnap (30% emomenun 6a 45-50% rozeun) caxnauou. Hamnueu 15% oan
owmacnueu 3zapyp. Taxwunan 0,9% 3onnap caxnaiiou. Makkadxcyxopu yHU
kynnapu 45% eaua gocghopau aneuopuo, 30% xanuu oxcuou ea 15% maznuti
oxkcuou caxnanou. Makkaxcyxopu yHu, ¢pepmenmiap 6a aHMUOUOMUKIAD
CUHMe3U YYYH 03uKa MyXumuoa yenepoo manbacu Oyaud xuzmam xunaou. Y
OOHAUNAP UYUOA DHE AP30OH MAXCYI0M XUCOONAHUO, MaUdalanuw oapajxcacuea
Kypa 6axonanaou.

Menacca KyiKacu — waxkap uwinad wukapuuoa cmaHoapm Oyimaean YuKkuHou
maxcynom xucoonanaou. Tabuuil Kyrixaoa Kypyx maxcyrom 6—10% caxnanaou.
Kyuxa mapxubuoa avumxunrap maccacuoan mawikapyu amMuHOKUCIOMAAp,
2NIUKOJL, CYM, AHMApP KUCIOMAnapu, Kaicuu, Kauuti Hamputi my31apu,
mapzanemc, Koboum, Muc 6a Kamop B aypyxu sumamuniapunu cakianuou.

ATCeTOHOYTHJI KYHKacu — Opeanuk spummanap amcemon 6a OYmui CRUpmMuHUHe
MUKPOOUONO2UK UWIAO YUKAPUAUWMUOASU CMAHOApm  OYIMA2aH YUKUHOU
maxcynom xucoonamaou. Mukpoouonoeuxk cunme3 Y4yH KYUKAOAH UWIAMIAD
(matioananeanuoa  xocun Oynean  O6ynaduean  KYKYHCUMOH — MAxcyiom)
adcpamuneanoar cyHe @oudananunaou. Kyika mapkubuoa yenesoonap,
KAemuamKa, a3om Cakaio84yu 8a KYICUMOH MAXCYI0MAap Magxicyo 6ynaou.

Erou xom aménapm — j3uda ycumnux myxumacu xyjicaupa Mampuxcumu Xocusu
OVIeaH KUNAOU2AH, CeLNoN03d, TUSHUH, NeHMO3AHIAD, 2eMUMCELII0N03a1ap 84
OowKa Maxcyiomiap Cakiosuyu Kyn UULIUK YCUMAUK MYKUMALAPUHU HAMOEH
kunaou. by xom awéoa cexcozanap, nemmosanap 6a OpeaHuK KUCIOMAaiap
yenepoo manbacu oynaumiu MyMKuH. Xom auéoa ynap amanoa 3pKuH Xoaamoa
OVIMAou, WYHUHZ YUYH MAxXcyc —Kauma UWIawHU —manab - Kuiaou:
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Mauoananaou 8a 2udpou3 YCKYHaAIapuoa Kopu Xapopamoa 2uopoausiaHaou
(cvé époamuda ascpamunaou). Ezounume nonucaxapuonapu eudponusnau
AHCAPAEHUOA  MUKPOOPSAHUBMIAD DHIUN  V3IAWMUpaouean cy8oa 3pueat
manocaxapuonap xonamuea ymaou. Canoam acocuoa uwiiab uyukapuuiod
MUKPOOUONIO2UK CUHME3 YUYH CYOCmpamaap 0apaxmuune Axaum Xoaamu dIMac
OanKku, YHUHe Kauma uwiauoacu KoI0uKiapu. KUnuK, mapawanap, 3epu-oyepu
wioxnapu 6a Xoxozonap Kyunanunaou. Eeounu eudponuznaw ocapaénudan
onuHean spumma  “‘eudpoausam”’ 0eO HOMIAHUO, MUKDPOOPSAHUBMIIAPHU
yemupuwoa cyocmpam cughamuoa KyulaHuiaou 6a MOHOCAxapuonap cakiauiu
oyuuua Oaxonanaou. ludporusamuune wakapiap cakiauiy, OapaxmuuHe
mypuea, 2upoausiau ycyau eéa bowka axkmopnapea 6oenux 6ynaou. O3uka
AUUMKUCY OULWL YUYH CIIONI03a4 UUNAO YUKAPUWHUHZ KOIOUSU CYAQDUMIU KV
6a oacmnabku euoponuzamiap Keue gyananunaou. Cyagumiau xyn, €204Hu
KQUHAMUl Hcapaénuoa 03ukaoa Kaicuii euopocyiguo ea cyigham kucioma
xocun oyneawm xunaou. by ocapaénoa cennonosa caxnanubd xonaou, cyigum
KVAU 3pUmmacuea 3¢a JAUSHUH, 2eMUmcennono3anlap, cMonanlap, €2uap 6a
munepan mysaiap ymaou. Cyngum kyau mysopux Katima uullaHeaHOaH CYH2
MUl CRUPMU 84 O03UKA AYUMKUCUHU MUKPOOUOIOSUK UWIA0 YuKkapuuioa
kynnanunaou. Ono éxku oacmaabku cuOpoau3amiap 3¢a Cy8iu éKu KUciomaiu
2UOPONU30A €20U 2eMUMCENNIONI03ACU XOCUl OVIeaH KUnaou 6a yiap ulaxkap
xamoa OexkcmpuHiapoarn my3unean Oynaou. Duxpumua Kauma UWIAHYEYU
é2ounap 6a Cennoo3a-Ko203 UWIAO YUKAPDUWIHUHE CEeLI0N03d CAKI08YU
MAuOANAPUHUHE ACOCULL XOM — QUUECUHU KUULIOK XYICATUK  VCUMAUKIAPU
KOJLOUKAApYU (Yueum KYHICAPACU, MAKKANCYXOpU CYymacu, KyHeabokap noscu,
WONU KYHIICAPACU, COMOHAAP), WYHUH2OeK, 0ab3u Oup YCumMaukiap (Kamuud,
2y3anos) mawkun smaou. bynoati xom awénapuu MuKpooOUuoIocuK cunmes Y4yt
mauépnawi, CeuoN03alapHUu  dpUean waxKapaapaaya 2uopoausiau  OuiaH
AKYHAAHAOU. Y CUMTUK XOM Quiénapu MUKpoouono2ux uwiab yukapuuod acyoa
Kamma KU3uKu yueommoxod.

Topd — xumésuii mapkubuea kypa, y xocun Oyieaw Oyieaw YCUMIUK KUMEBUU
mapxubuea sakuxn mypaou. Topgnrapoa kam muxdopoa 6op-uyeu, 50% eaua
noaucaxapuonrap maexcyo oyaaou. Topgh mavaym wapoumoa Kuciomaiu
CUOPONUBIAHUWOAH — CVHe,  MUKDOOP2AHUSMAAD — DHeUL  Y31Auimupaoueau
MoHocaxapuoiap mauwbacuea auranaou. Topgh xamuwa MUKPOOP2AHUSMAAD
AXwU Y3naumupaouear waxkioacu ocgop ea azom cakiauou.

YriieBoaoOpoasiap — 03uKa AUUMKUIAPUHU ONUUL YYYH MUKPOOUONOSUK UuLiad
yukapuwioa cywx napaguuiap 0eb amanysuu, Myvmaounl  my3uieaH
monexynacuoa yenegooopoonap couwu 10 dan 272aua (Cio— Cy7) Oynean H—
napagunnapoan ¢hotioaranaou. Ynap negpmuume mysogux gpaxcusnapuoan
axcpamub oIUHAOU 84 KAUHAWUHUHE OACMAAOKU XAMOa OXUpeu Xapopamiapu
(280-320°C)  wynuneOex,  acocuii  KOMRnOHeHmAAQD — CAKAQWU — OGUAGH
xapakxmepaanaou  (99%  Oan  kam  6Oyimaean).  Mukpoopeanuzmnap
yenesooopoonaprune oxupeu eazcumon C1—Cy yenepoounu yznawmupaounap:
CH; — meman, C,Hg¢ — osman, C3Hg — mponan, CsHig— Oyman. Hwinab
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yukapuuioa memaw anoxuda ypur mymaou. Tabuuii eazoa, meman OAUHUWL
arcouuea b6oznuk xonoa 94-98% eaua caxnanaou.

Metua cnuptu (Mmeranon) CH;OH — panecus, mes apanawaouean cyroxmux 6yiud
amun cnupmuHukuea yxuwaw xuou 6op. Cysoa scyoa axuiu 3putiou 8a Kynuuiux
MUKPOOP2AHUSMIAp SH2UL V3nawmupaou. Memun cnupmu KyalaHUTUWUHUHS
UCMUKOOJIApU YHUHZ OJUHUWL YCYAUHUHE CaMapaoopiaucuea 60emuKoup. Icoa
Mymuui 103UMKU, MeMmuil CAUPMU - UHCOH YUYH Kyuau 3axap xucoodnanaou. 30
Ml MEMUL CRUPMU U42a Myueanod Xammoku, H00y0 KUTULUU MYMKUH.

ITHJ cMPTUH (3TAHOJ) — MUKPOOP2AHUMBNAPHU YCMUPUUOA UCTMUKOOTIU XOM
auénapoar oupu xucooranaou. Imun cnupmu cy8oa #cyod AxXwU apaiauaou,
3axapau smac, YyHuHe époamuoa buomacca onuul Y4yH Maxcyc mozaiau manab
Kuamanou. Yenepoo manbacu cugpamuoa, MukpoobUuonro2ux 8a Kuméeésull uynap
OUnaH oIuUHeaH bapua mMapKaoazu SMmusl CRUPMIAPUOAH GotuOaAIaHUUL MYMKUH.
Imun cnupmuoda Hcyoa Kam MUKOopoa U30NPONUNL CRUpmMU, OJAMUHSYPSYM
CaKN084U OUPUKMANAp, OP2aHUK KUCIoma, mMypakkab sguprap, ouemun >¢up
84 CY80a dpUMAOu2an Moooaiap OVIuuY MyMKUH.

IOxopuna kypcatub yTriraH Moja/a Ba MaxcysoTiap MHUKPOOPTaHW3MIIAPHH

Yyerupuiaa yriaepo Manbaun cudatuia KyJIIaHUWIAIIA MyMKHUH.

A30T MAHBAJIAPU
Nmnad dukapuin o3WKa MyXuTIapuia a3oT MaHOamapu cudaruga OKCHII,

NenTUyIap Ba JPKUH  aMUHOKHCIOTaNIAp  XW3MaT  KWJIUIIM ~ MYMKHH.

MukpoOHOIOTUK HUIUIA0 YUKApUIN OuilaH OOFiMK OYyiraH (depMeHTaTCUsIapHU

nespiau  Oapyacuia  MaKKaXyXOpH  OKCTPAKTH, COd YHU €KU  aYUTKH

TUAPOIU3ATIApU KYITaHUIIAIH.

Cyy makcazia a30T KUCIOTajJapy, aMMOHMIIN cyndaT Ty3u Kabu MUHEpaIT a30T

CaKJIOBUM MOJIasIap/iaH 0ab3u XoJlapaaruta GoinamaHuiagm.

MakKa:KkyXopu 3KCTPAKTH — V3UHUHZ MAWKU KYPUHUWUOAH KYIOK CYIOKIUK
OyIub, paneu ouuK capukoam KOpammup-dcueap paneeada 0ynean naza-nazd
cycnenzuaoup. Kumésuti mapkubu, MaKKaMiCyXOpUHUHZ HA8U, YCMupuul
wapoumu, CakiaHuwl 6a KYyPUMuauuiued, WYHUH2OeK, MAKKAXCYXOPUHU
Hamaauwl oJicapaéunapuea 002IuK X010a KeHe Kyiamoa y3eapub mypaou.
Ixempaxmoa KypyK moooa 48% oan kam oyimacaueu 3apyp. Kypyx skempaxkm
xucobuoa azom cakiosuu moooanaprune ymymui cakranuwu 40 oan 50% eaua
oynaou (ymymuu asom 6,4-8%). Hamnaw orcapaénuoa Maxkkaxicyxopu
OKCUNLIAPUHUHE (hepMenmamue 2UOPOIUSIAHULU OOUIaHUO Kemaou, OYHOa
odespau  azom Caxio8yu MOOOANAPHUHE SAPMU  Y3UOA AMUHOKUCIOMANAp,
noaunenmuonap 8a OKCUNIApP HAMAéH Kuiaou. Maxcynomna KyIHUHS MUKOOpU
24% oan owmacaueu no3um. Acocuii kyn anemenmaapu ocgop, kanui 8a
MazHutl xucobaanaou. Ixempaxkmoa ymymuii gpocop caxnrawiu 5% Hu mawiku
smaou. bynoan mawxapu sxkcmpaxm 6av3u ycmupuui Mo00aiapu  6a
ouocmumynsmopaap, B eypyxu eumamumnnapu (buomun) caxnaviou. Illynoati
KUIUO, MAKKANCYXOPU IKCIMPAKMUHUHE O3UKA MYXUMU KOMROHEHMU Cugamuoa
axamusimu H#cyoa AXuu AcCUMUNACUSL OYIA0UAH OP2AHUK A30M, Velepoo Xamoa
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MUKpOeieMeHmaap 8a Oauiacmiy Moooauap cakiauiy OulaH aHuKIauaou.

Cost YHUM — c0s OOHUHUHZE AHYUICAHUOAH, WYHUH2OEK, COsl €8U OJNUHSAHOAH CYHE
KONAOU2amn cos KyHacapacu 6a wpomuoan oaunaou. Dotidaranunaouean cos
VHU XOM auiénapu, €2cu3 SApumM E1aHean 8a xcyoa €anu  wakuapaa
axcpamunaou. bynoan mawxapu cos ynu oezooapupaanean (6y2 OunaH uuLios
bepunearn) 6a OezooapupiaHmacan Oyaumy MymMKuH. Jlezodapupianean cos
VHUHU Oup uuneaua cakiaui MyMKUuH, OVHOAQ ¢hepmeHmaap UuHaKkmueamcusicu
cooup 6ynaou, 0e300apupiiaHmMdazan cosi YHUHU 3ca Oup sapum, Y4 ou caxiaul
MymkuH. Depmenmamcuss Y4yH COSL VHUHUHS ACOCUL AXAMUSAMU VHUHE
mapkubuoazu azom caxiogyu Moooaniap, OUpuH4U HAeOaAmMoa OKCULIAPOUp.
Acocuii oxcun, Oesapiu Oapya aMUHOKUCIOMANAPHU CAKIO08YUU 2TIUMCUHUH
xucoonanaou, 6ynoa enymamun muxoopu kynpox oyaaou ( 20%). Cos ynu 25 %
2aya yenesoonap cakiauou, WyHuHe y4yH YHOAH KYNUHYA Yeleeoonap Manoau
cugpamuoa gouidananunaou. Kynnap sca 4,5-6,5% oynaou. Kynnap mapkubuoa
45% ampoguoa xanuti oxcuou, 30% gocgopru aneuopuo, 7% maenuti ea
KAICUtl OKCUONapu, WiyHUH20eK, Kamop Mukpoeiemenmaap yupauou. Pocgop
Gumunoa opeanux bonanean xonamuoa 6ynaou (75% ampoghuoa).

Ammvonnii Hutpatr, NH;NQO; (amMmuaknu cenutpa) — pawnecuz Kpucmaii,
UCCUKTUK tomuauwu ounan cyeoa saxwu spuuiou. Cyeiu spummacu HOpOOH
peakcusinu Oynaou. Azom manbacu 6a O3UKAHU HOPOOHIAUIMUPUUL VYVH
KVIIAHUTAOU.

Ammonmii cyadar (NH,),SO, — cysoa uccuxnux iomub sixwu sputiou. Azomuu
20-21% caxnaiiou.

Kap6amua CO(NH,), (MoueBHHA) — roKopu muxoopiu azom manbauoup (azom
46,5%). ©otidananunaémeanoa 2>mubop bepuul 103UMKU, KaApOAMUO mepmux
cmepunu3amcusoa napyaiaHud kemaou.

Avmmuakan cyB NH,OH (amMMmoHMil TMApPOOKCHI) — ymKup y3uea Xoc Xuoiu,
panecu3 cyrKkaukoup. IHeun oyeranaouear 3axapoup. O3uKkanHune azom manoau
6a PH pezynamopu cucpamuoa ghovioananunaou. Ammuaxiu cysnune H-nasu 25
% oan kam 6yamaean, U -naeu sca 20% oau kam 6yamazan azom cakaiauou.

MAKPO - BA MUKPOJ3JIEMEHT MAHBAJIAPU

Kanmii kapoonar K,CO; — mapxubuoa acocuii moooanu 97,5-98% (HU-nas) sea
92,5-93% (HUH-nas) caknauou. Tyznap sicyoa 2uepockonuxk waxkioa 6ynaou.

Kammii cyadar K,SO, — cynpam xanutinu mavoanoan Karima Kpucmaiiuzamcust
6a dpumuid UyIU OUNAH OAUHAOU. XOM auwé Maxcyiomu, mapkubuoa acocu
MoOO0aHu Haenapea 6ok xonoa 46-50% eaua caxnaiou. ILllynuneoex,
apanawma kypunuwuoa KCl, MgSO, éa bowka mysnap caxiaiiou.

Kamuii xnopua — uxmucoout Kynau kamuti manba xucobnamaou. Kanutinu
Mavoaunapuu Kauma uwiiaw uyau ounan oarunaou. Onunuw ycyanapuea kypa K
(epummaoarn Kpucmaiiuzamcusiauw opkaiu oiuneanoa) éa @ (gpromamcusnda
OnuHeanoa) mapranapuea oyrunaou. Tapxuouoa, nasrapuea 60&mux xonoa 95—
98% acocuii moooa caknatiou.

Mapranerc cyadart — cyscuz mapeanemc cyigpam - panecus, KPUCmail moood
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Oyub, cysoa Kpucmaniocuopamaap xocun oynrean kuiaou. Munab uuxapuwioa,
ooamoa, cy8o0a AXUlU DPY8ulU, OKUW-KUSUWL PAHeAU, KPUCMALL KYKVH -
KVILLAHUTLAOU.

Temup cyadar - cysw spummaoa KPUCMALLI02UOpam  waxkiuoa
KPpUCMANIAHA0U2aH, memup Kynopacu 0ed Homaanyeuu moooaoup. Cmanoapm
memup cyagam oxopu cugamiu, mo3a mMaxcyiom ucooianaou 6a mapruouoa
MUHUMAT MUKOopoa aparawimanap caxiauou. Cyeiu spummaoa caxianeanod
ukku eanenmau memup Fe’ spumaiiouean xonoux Fe(OH)s xocun 6ynean
xunyeuu yu eanenmau Fe*t caua oxcuonanaou. Temup konduxka mywuwdan
onoun spummanu PH 2-2,5 eaua nopoonrawmupaou. Texnux myznapoa acocuti
Mmoo0a caxnrawiu 47-53% nu mawkun omaou.

EPJAMYU MATEPUAJLJIAP

OJledH KMCJI0TA — mabuamoa KeHe mapkaniean Kuciomaiapoan oupuoup. Amanoa
bapua ycumauk 6a Xxaueon éznapuoa yupauou. Kynuxcuzranmupyeuu
(nenocacumen) cugpamuoa Kyanauunaou. Oneun Kucioma, €& 6a MOULAPHU
2uopou3nab nap4anaul opKkaiu oauxaou. Texuux oneun xucioma ysuoa 95%
acocuti moooa caknosuu A ea acocuui moooanu 92% caxnosuu b mapkacu
apanawmanapunu Hamaén xunaou. Kaiinaw xapopamu 360°C 6ynub, spuw
xapopamu 10°C oan opmux omac. Tabuuii Kynupuwinu O10UHU OIy6UU
Maxcyromaap cugpamuoa YCuMIuK Eu 6a MOowLapu Xam KyJiIaHuiaou.

CUHTETHK meHoracures — cugamuoa cupm ¢paon moodanap (COM): kpemmuuii
OpP2aHUK NOAUMEPAAp (CUNOKCAHIAp), Mypakkab s¢hupaap, cnupmiap, mypm
OYVUL YPUHIU AMMOHUL ACOCIapu 684 OOWKaANap KyilaHuiaou. Xosupeu axmoa
uwnab wuxapuwoa cunmemux neroeacumennune IIMC-1-544 mapkacu
kymnanunaou. Cunmemuk neHoz2acumeniapea Kemaouean Xapajicamiap
maobuutinapea Hucoamawn Yu Mapomaodba Kamaueu OUIaH Xapakmepianaou.

XJopua KHCJI0TA - OaH MUKpOOUONo2UK uuiiab wuxapuuioa 0acmiadoxu
muxoopunune 31% uoan xam 6yaimazan Mukoopuoa otoaranuiaou.

Cyadar kuciaora — o3uxa MyxumiapuHu HOPOOHAAUMUPUULOA KeHe KYLAHUIAOU.
3asoonapoa H,CO, nu 92,5-94% caxnosuu mexuux cyagam xuciomacu
KVIULAHUIAOU.

Kayctuk coma (Harpuili TUAPOOKCHI, YIOBUM  HATpUH) —  O3uUKauu
UWKOPAQUIMUPULL 84 YCKYHANAPHU 108UWOa KyiiaHuiaou. Kammux xaycmux
cooa (yroeuu namputi) 92—96% oawn xam Oyamaearn CyrK Kaycmux cooa sca 42—
50% oan kam 6yamazan NaOH caknawu kepax.

Byp — 3uu oxakmow 6ynu6b, mapkuouoa 99% ecaua CaCOs3 caxnaiiou. O3uxa pH
UHU  MYbMAOUIIAWMUPUUL  VUYH  KVIIAHULAOU, a2apoa ¢hepmenmamcusod
KVIIAHUICca KUciomanap Xxocun oOyrean xunaou. Muxpobuonocuk uwinad
yuKkapuwioa, Kapoonam aueuopud 2easu dukapub w000puiean OXaKmouoaH
adcpamuneaw, WyHuHeoex, maouutl maudaianean o6yprapoan Goudaianuiaou.
byp mapxubuoa 1-2% cys, 96-98% rancuti ea maenuii kapdomamuapu
cakiaeaw OK paHenu, CoYunysu4an KypuHuwoa xyananuiaou. Tavkuonaw
nozumkuy, 6yp mapkuouou Mq, Al, Fe ea Mn apanawmanapunune o6ynuwu
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ouocunmes dncapaénuea canouil mavcup Kypcamaou.

AHTH(OPMUH — Y3uda, aparaumupuiead 0e3uH@UKCULIO8YU 80CUMANAD HAMOEH
kunaou: 1 m°> spummada, 100 ke xaop maiidacu, 75 ke KaNCUHUPIAH2aAH c00a
(NaCO3) sa 10 ke kaycmux cooa (NaOH) caxnatiou.

O3yKa MyXUTJIapHU TalépJall yCcyJi1apu

O3yK MyXUTIapHH TO3a LIMIIA uaunuiapaa (koida, ¢akoH, nmpoOupka Ba
Oomrkanapaa) Taépiam kepak. aru mmia uaunuiapay Bub 8-10 coatra 1-2 %
mu HCl éxku H,CO, spurmanapura comu0d kyimnaau Eku yma spuTManapiaa
KaiiHaTHO, 10BHO, NUCTUWJIAHTaH CyBJAa AXmmiad yainbd Kyputwnaau. Muutunran
UIUIUIAPHU COBYH €KW CHUHTETHK IOBMII BOCHTAJIapu OWUJIAHIOBHO, BOAOIPOBO]L
CyBUJAa CYHI OUCTWIaHTaH cyBia 4Yailmnanu. Kypa udrocnanran, €F uznapu
KOJITaH WJUIJIApHU XpPOM apajaimmMacyd OujilaH HWIUIoB OepuO, sxmmiad roBHO
TallUTaHA]IH.

CyloK 03yK MyXUTIapHH KOFOo3 €KUM KaJIuH Ta3nama ¢uiatp Epaamuiaa
buntpnad, ununmapra Kyiunaau. CyroK MyXuTiIapHU KOTUPHUII Y49yH arapHUHT
KEepaKJIi MUKIOPUHHU KYITHO,CYB XaMMOMUJA, arap TyJa SpUryHYa KU3IAPHUIAIN.
CyHr MyXuTHU maxTa-mMapiawid (UATpAaH YTka3uO, uaumnmiapra spubd TypraH
xonatuaa Kyhunaau. [IpoOupka Ba konbOamapHU CcTepriM3aTCUsIIAIT OJAUIaH
naxTaid TUKUH Owinad ¢Emwianu. Kusnmamrupuiarad arap Taiépiam  yayH
MpoOUpKaapHUHT SpMUTadya arapjii MYyXUT KyWwiaad, KeWHH CTepUIIN3aTChs
kuinHaau. [letpu nukomyanapura KyHWWIaJauraH arapjid MyXdUT OuiaH Karrta
npoOUpKaNapHUHT 2/3 xaXmura tyaaupuiaan. MyxuTHU sHa kosOanapra Kyino
XaM CcTepuiulalll MyMKHH. Xap OMp O3yK MYXUTH COJIMHTaH Kos0ara 3THKETKa
Kb, YyHra oO3yK MYXUTUHUHT HOMH, TapkuOu Ba caHa E3WIIaJIM.
CrepunuzarcusHn  KWinO OYnau0, KUsUTAIITUPWIraH arap Ta€piam  ydyH
NpOOUPKAHUHT TUKUH YpHATWITaH TOMOHUHU OUp 03 OanaHApPOK KUJIUO COBUTHIII
YU4YH KOJIIUpUiaau. byHJa 03yK MyXuTH MaxTa TUKUHTada 5-6 CM 3TMaciuru
Kepak.

CrepwinaHran O03yK MyXUTJIapHU CajJKWH, KypyK, Hyp TylIMalguraH
XKoapaa, Xy Oepkuiaguran mkaduapaa cakianaad. Ham skolnmapna maxra
TUKUHJIAp y3Ura HaMHU TOPTHO, MOFOp 3aMOypyFJiapu PHUBOMIIAHUIIKTA OJIHO
kenaau. Morop kymnaitn6, ycub konda Ba MpoOMpPKAIAPHUHT MUMra XaM TYIIMIIA
MYMKHH.

I'yuwum-nenmonnu azapuu maiépaaw. Opnataa MHUKPOOPTaHU3MIIAPHUHT
YMYMUWA COHMHM aHUKJIAIl YYyH CTaHJIApPT O3YK MYXUTH TYINT-TICNITOHJIM arap
kymtanaau (I'TIA). YHu Taiiépnamr ydyyH aBBajioM OOp TYIIT-NENTOHIU OyJIOH
kwmHaau (I'TIB). YHuHr yuyH 1 kr Mo TYIITUHM, CYsK, €F Ba 4aHAUpJapJaH
axpaTnd, TYIIT KuiManaruyaad yrkaswiaan. Onunaran 0,5 xr kuiimara 1 i1 cyB
Kymno 1 coar maBomuja KalHATWIAIU, KYIUTH 0AM0 TanuiaHaau. ['ymT cyBuHuU
coBUTHO, ycTUAaru €fF oJu0 TallUlaHaJAXM Ba YHHM MaxTa-Mapiiwid Quirpiaax
VTkazunaau. CYHr gacTiabKy Xa)XMUrada BOJOIPOBOJT CYBU KyHUIaau.

1 n rymmm cysra 1% kypyk nenton Ba 0,5% natpuii xjnopuanu kymuo 30
MUHYT KaWHATHO, XaXKMHHHM [JacTiaOku napaxkacura odtkaswiaad. [TIb-uum
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buntpnad, pH —au 7,2-7,4-ra 10% &Epmamuaa stkazunaau Ba 20 MUH JaBOMHUIA
120 C na crepuin3arcusi KUJIMHAIN.

I'TTIA Taii€épnam yuyn I'TIb ra o3yk myxutHu Kyianumuira ounoan 0,2-2%
arap-arap KyluiaJu Ba MacT 0JIOBJA apalalliTUpuO, arap SpuryHya KaiHaTHIIau.
I['TIA =M npoOupka Ba kondbamapra Kyiu6 120 C ga 20 MuH cTepuin3aTcus
KWJIWHAH.

O3yK MyXUTJIapHHHT PH HU aHUKmam. O3yk MyxuTiaapHUHT pH HE KynrHYaA
Muxaenuc Oyiinua KaJopUMETPUK yCyJl OnjIaH aHUKJIaHAH.

By ycyn myxutmarn Bomopon €K THIPOKCHI HOHJIAp MUKIOpHUra Kapao
WHJUKATOP PAHTMHUHT acoCiaHraH. Bomopoj MOHIApW KHUCIOTaIN PEaKCUSHU,
THIPOKCUIT MOHJIAp 3Ca HMINKOPIN PEaKCUSHH fo3ara Kentupanu. Y €ku 0y Typyx
WOHJIAp MUKJOPUHU KYMAaWWIIA MYXUTHUHT Y3rapuiira onaub kenmaau. TeHr
MUKJIOp/Iard HOHJIAp MyXUTHU HEUTpaJI X0JlaTra KeITHPAIH.

PH Hu aHWKIAImI MyXWT PaHTUHUHT (YHTa WHIUKATOP KYIIWITaHJIAaH KEWWH)
Muxaenuc Oyiinua craHgapTiap OuilaH TakKoclall Wynu OwiaH amanira
ommpunanu. HWuanukatop cudaruaa wmetaHUTpodeHosa, napaHUTpodeHOT Ba
raMMOJUHUTPOGEHON KyJulaHuiaau. MunukaTopnap €pyFlIMKHUA YTKa3Mmailaurax
mumazgal  Taiépianran  (iakoHiapja  cakjiaHaau. Muxaenuc  acboOuna
WHIUKATOpJIapAaH O4Y CapuKIaH TO TYK CapvKKaua OYiraH TypJiM paHrjapaaru
SpUTMajap COJMHIaH CTaHjaapriaap TaiépianraH. bysumm mapaxkacu pH HuHT
ITUKETKAJa &3WIraH MyallsiH KaTTalurura TYFpHM Kelaau. EHMa-8H skoimamran
npobupkanap ypracuaa pH —uu dapku 0,2 ra tenr. Crannapmiapaan 4 Ta KaTop
XOCUJl OYNraH KWIMHTaH: OUPHHYMA KaTopAa — METAaHUTPO(PEHON HHAMKATOPHU
craupaptiapu (pH 6,8-8,4), uKkkuHUM KaTop NApaHUTPOPEHON HHIAECKATOP
cranaaptiapu (PH 5,4-7,0), yaunun Karopaa rammaauautrpodenonnuxu (PH 4,0 -
5,4) Ba TypTHHYM Karopia ajidamuHUTpodeHos MHIAMKATOpH craHmapTiapu (pH
2,8 - 4,4) xxoinamTUpUITaH.

Kypub uukwiran ycynna tamkapu PH Hu aHuKiIam yuyyH yHuBepcan pH —
WHJMKATOPH XaM KYJUTAHWJIA]IH.

Dnekmpomempua ycyau. PH HU aHUKIAI y4YyH TYpad MapKajaaru
noTeHCHuoMeTpapaan (madoparopus PH —wmerpmapu) dorinamanmnanu. bynnai
acooOmap €pmammma PH HEM aHWKTAm METOAWKACH (U3UK-KUMEBUN TAIKUKOT
ycyJutapuia Ba acO00mapHUHT TaBcudIapuaa auTud yTHIraH.

2-aMaJIuii MaIFyJIoT.
Mukpoopranu3mJjiap 03yKa MyXuTJIApUHHE CTEPHILIAII YCKYHAJapu OWJIaH
UILIAN YCYJJIapu

Nmpan maxkcan. Mukpoopranusmiap o03yKa MYXUTJIapUHU CTEpUILIALI
ycKyHanapuaaH (oiganaHuil xamaa TEeXHUK MUKPOOMOJIOrHs J1labopaTopHuschaa
UILIAII KOWJanapy OuIaH TaHUIIINILL.

O3yKa MyXUTHHH CTEPHJLIALI YCKYHAJIAPH
benrunanran maxcaara kapad (YKyB, WIMHN-TaJKUKOT, WMIUIA0 YUKAPHUIII)
MUKpOOHOJIOTHs 1abopaTopusicu OUp Heya XOHaJap/aH TAllKUI TOMaJu: MUKPOC-
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KOIIa KYPHUII MIUIAPU YUyH MYJDKaJUIaHTaH XOHajap, OMOKUME mabopaTtopusicu,
CTEpWJIIAII XOHACH, IOBUIII XOHACH, O3YK MOJJIAJIN MYXHUTIAPHU IMUIIMPHUILI XOHACH
Ba TEpPMOCTAT XOHAcu. bapya XoHamap Kypyk, €py¥, SXIIH LIaMOJUIATWITaH, ras,
COBYK Ba HCCHK CyB XamJa YJapHH uYeTra YMKapull KypuiMmacu OuiaH
TabMHUHJIAHTaH OYJIMIIN KEpakK.

Texnuk MukpoOuosorus naboparopusicujia Tanadanap VKyB Ba HWIMHUM-
TaJKUKOT HII-JapHUA amanra owmupaawiap. Cromnap aepa3a sSIKMHHMIA, WMKOH
KaJap KYNpoK EpyF-TUK TYIIUIIUTa MYJDKaad xKounamtupuiaan. Mukpockonia
KYpHUIL UIUTApU YUyH EPYFIIMK OMp TEKUCAa TaKCUMIIaHTaH Oynuiu kepak. Tyrpu
TymaéTran Ky€ml Hyp-apu KY3HH YapyaTajgd, KYpuIl KOOWJIMSITHra, OITHUK
ac000s1ap Ba MUKpOOpTa-HU3MJIapra 3apap 3TKa3aJu. XOHa JeBOpJIapu OY PaHTIIU
Mol Oy€knap Ownan OVsmaau. [lonm sca jeHoneyM €KM OCOH HOBWJIAJHWTaH
wmrtanap Ownan kominaHaaud. CrommapHudr Oananaiurd 0,7 M JaH OHIMACIUTH
kepak. CTOJUTapHUHT 10332 KUCMH OBHUINI Ba JAE3MH(EKCUS KUJIUII OCOH OYIMIIN
y4yH IUIACTHK €KM JIEHOJIeyM OWiaH KomulaHumu Jso3uM. W sxapaénuna
doinanaHuIagUran cTyJ Ba TabypeTKanap BUHTIU OYIUIIN KEPaK.

TexHuKk MUKpPOOMOJIOTHs TabopaTOpUACH XOHACK OUp KyHJla UKKH MapTa HaMm
natta Owinan aptu® yukwiaau. Ilon, aeBopiap Ba meOen BakTHU-BaKTU OWIaH
YAHTIOTKUY OwiaH wunuiaHagd Ba 2-3% 1M coma apanamMacd  (HaTpuid
oukapooHar), 3-5% nu eHon €xku AM30J apanammacu (ST COBYH KYUIMJITaH
denon mpenaparu), 0,5-3% U XJOpaMHH apanammMacu OuilaH apTUO YHUKHWIIAJIH.
Bynpan Tamkapu, Oup oilga WMKH-yd MapTa, alHUKCAa MHFenIHan 3amMOypyFriap
OunaH wWIUIarasfaH KeiuH, jgabopaTopus XOHajapuja XaBOJard Ba TypJu
[03aJlaplard  MUKPOOpPraHU3MJIapHUM  HYK  KWIMII  y4yH  yiATpaOuHadiua
HYpJIaHUIUIM OaKTepHOTCHA uupokiap Ounan 30 mMuHyTAaH OuMp Heuya coarraya
unuioB O0epunagu. lllynun yHyTMaciuk kepakku, yaTpabuHadIia Hypiaap Ky3 10X
NapJAACUHUHT YTKUP SJUIMFJIAHUIINIa 0u0 KeNnuild MyMKUH. ByHaa, Hyp Tabcup
KWITaHAaH CYHT, Ky YyTMacAaH Ky3/[aH €1l KeJUIIW Ba EPYFIUKIaH KYpKUII KaOu
oenrunap ro3ara kenaau. [y 6oucaan xam Xxumos Ky3oiHaKIapuaaH (HonamaHuII
7103uM. bakrepruoTcu YMpoK EKWIIraH KHYMUK XOHaJapAa YTUPUIL MyYMKHH 3Mac.

MyTIOK CTepUIUITMKHU Tajlad 3TyBYM 0ab3u UIILIAp (To3a KyJATypalapHU KalTa
SKMIL, MHUKPOOPTraHWU3M KYJITYpPaJIApUHU aXKPATHUI, OSKHUII, WIMUAW-TaJKUKOT
UIUIapU) M30JSICUsl KWIMHIaH Maxcyc XOHajap - OOKciapja aMmaira OLIMpUIa/Iu.
bokc onmmmma maxcyc maxym3 (TamOyp) Oynm0, TamkapuaaH XaBO Ba y OwiaH
Oupra MUKpO-OpraHu3Mjap KUpMalauraH KuiuO oiHalaHTaH OYIMINM Kepak.
bokc neBopiapu rtumMTanap OwiaH KOTUIAHWMIIKM €KUM MOWIM OK OYEK Owiax
OYsIMILM, TIOJIU 3ca JIEHOJIeyM OujlaH KOIUIaHUIIM Kepak. bokcaa cron, cryiiap,
ra3 ropeykajiapy >KOMnamTupuiaaad, 6akTepruoTCHI YNPOKIIap ocud Kyiunaau Eku
Ky3FalyBYaH KPOHINTEHHra MaxkamiaHaau. Bokc XoHamapu BaKTH-BaKTH OWIIaH
I0BUO TypHIIaJid Ba TU3eHPEKFUs KWIMHAAW. X0HA HUFUIITUPUITAHIaH KeHUH, UIII
OoluTallIaH OJAWH, MOJAAaH 2 M OalaHUIMKAA KOWIAIITUPUITaH OaKTepUOTCH]T
YUpOKJIap OUIaH HypJIaHTUPUIIAIH.

buokumé nabopartopusicu KUME CTOJUIapU, XaBOCH alMalllMHAIMraH mKadiap,
U Ba peakTUBJIAp YUyH HKadiap, IyHHMHIJIEK 3apypuid acoobmnap - ¢poToenek-
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tpokanopumetpnap (PEK), cnextpodotomerp, pH-meTp, TeXHUK Ba aHAJIUTUK
Tapo3uiap, COByTKUUIIap, BaKyyM-Hacocap Ba 11y Kaduiaap OuiaH Kuxo3JaHaau.

[Ipenapatinap XoHacuja HII CTOJUIApHU, Typiau acOobmap, uAMILIApD Ba
peaKkTuBIap >KOWJamTupuiaaurad mkadiap, ceHTpudyra Ba OollKa BUOparus
anmnapariiapy, Ipernapar Ba To3a TYIUIaMJIapHU cakjall Y4yH COBYTKUWIAp, TEPMO-
cTaTiap KOWIAIITUPUIAIN.

Crepwiam XoHacuaa O3yK MYXHTHM Ba WIMIUIAPHU CTEPWIUIAIT yUyH
aBTOKJIABJIAp, UIILIATUIITAH JIA0OpATOPHS UAUIILIApUTa (THPUK MUKPOOPTAaHU3MIIAP
KOJITaH Kojbayiap, mpoOupkaiap, MUIETKaNIap) UCCUKIUK OWIaH WIUIOB OEpHIIl
y4yH ajoxuja aBTOKJaB, KoX KWUISITHIHWUTH, KypUTHII Imkadapu, acooOiap
CTepWJIM3a-TOPU Ba CTOJ OKOMmamTupwiuiiyd kepak. Crepuwuiaml  XOHacu
CTEpWJIM3aTOPHU OYTaHJaH KEWMH YHKAAUraH OyF KOJJIUKJIApUHU YUKApUO
I000pHIIl yUyH SXIIM BEHTWISACUS MOCiamMacu OWiaH >KUXO3JIaHTaH OYiuim
ao3uM. CrepunusaropjaH 4uka-érran Oyr, O0cUM KyTapuiaMmacaaH aBBaJl pe3WHA
Hallya OwiaH TamKapura €Kd CYBJIM YeJakka WYHAITHUpWIaAW. OIINK
(oifHayTaHMaraH) Ba Jiepasa TallKapura OUMIuIIg Kepak.

OB XxoHacM HMCCHMK Ba COBYK CyB YTKa3WIraH KyJald pakOBUHA EKH
BaHHAJAp, UAUNUIAPHA KyPUTHUII YU9yH CTEJUIAXJap, ra3 €Ku dJEKTp IUIUTalapH,
03yK MYXWUTJApHU KaWHATHIN YYyH WAHILIAp, TApO3WIap, CyB IUCTUILISATOpPIApU
OunaH >kuxo3naHagu. FOBHMIN XOHacuaa XaBOCH alMallWIauraH, KypUTHII Ba
Oomka mkaduap OYynuiM Kepak. XaBOCH alMamiuiaguran mkad cyB Oyrnapu
Xamjia IWIa Ba WIUINUIAPHU IOBUINJA WIUIATWIAAUTaH Oab3u PEaKTHBIAPHU
yukapub robopumiga kepak O6ynanu. Ilonm Ba meBopiap miuTta OuilaH KOIUIAHTaH
oYUM Kepak.

TepmocTar xoHacuga kojiba Ba mpoOupKanap ydyyH cTeUaxiap Kyiuiaau,
Maxcyc (QyHmaMeHTIa pOTATCMOH TeOparruwiap YpHaTuiaau. Tepmocrtar
xoHacumaru xapopat 30-45°C arpoduaa 6YIHIIHT Kepak.

[uknuk ycynna oO3MKa MYyXUTHHM CTEepWUIall Kyda ojauiiaup. by
oneparcusia 6eBocuta (hepMEHTEP XaM UIITUPOK ITUIIA MyMKHUH. ByH/1a 031Ka Ba
yCKyHaimap ~ Oup  BakTHMHI  ¥y3uMJa  cTepwiM3aTcusUiaHaav.  l—pacmpa
(bepMEHTEPHUHT KU3IUPHIMIIN Ba COBYTUIIUII XOJATH aKC STTUPUIITAH.

Kynunua yTkup Ba cekuH Oyf OujaH KOMOMHHUpPJIAHTaH KU3JIUPHIL OPKaJId
o6 Gopunaan. YTkup 6yF 03MKa MyXUTHTa, CEKMH OYF 3¢a KOIUIAMIa KHPaIH.

Vrrup GyF depMeHTaTOpra SKHII MAaTepHalH y3aTHIIIA, XaBO Ba HAMYyHAJIAp
OJIMIIZA MAaXCyC y3aTruy TeHMKIap (IITyTcepiap) opKaJid Kupaau. MaHa mryHUHT
yuyH Oapua anMmarypa, (EepMEHTATOPHUHI OUpUKMalapu YTkup Oyf Ouian
cTepwUlaHaaAu. DbTUOOpPra OJIMII JIOBUMKH, YTKUp OyF OWIaH O3MKa MYXWUTHU
CTEepUJUIaHTaH/la KOHJEHCATHUHT Y3rapuiiura oiaud kenanu. Cyy OwiiaH OOFIMK
XO0JIJa OJJIMHJIAH O3MKa YYyH 3apyp KOHJEHCAaTH XMCOOJIaHWO O3MKa Tal€piarl
percentu acocura MyBO(MHK KeilyBUM Mukaopnaa kymwmiaau. Illynna, o3uka
MYXUTH CTEPUIIM3ATCUSIAAH CYHT 3apyp OyiraH o3uka KOMIIOHEHTJIAp MHUKIOpPHUTA
ara Oymau.

Cukiuk crepuramia xapopat 121°C, mynra myBoduk 6yr 6ocumu 100 kIla
oymumm jo3uMm. Onmarna, o3uka MyxuTiapu OyHmait xapopatda 30 munyTtmaad 40
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MHUHYyTTra4ya YyHOUIaHaAu. TYJIWK KU3UTUII CUKJIM, CakJall Ba COBYTHII, KaTTa
XXMM (hepMeHTaTopiiap YuyH Oup Heua coaT BaKT Tajaad KUIaJiu.

V30K BakT HCCHKIA CTEpUIIM3ATCUS KWIMII O3MKAa MYXUTH KHUMEBHI
TapKUOWMHUHT Y3rapummra onud Kenaau. by y3rapumna o3uka MyXUTHUIATH
MUKpPOOpraHU3MJIap YUYyH 3apyp OYJraH HMCCHKKAa 4YUAaMCU3 OUpUKMaapHUHT
WYKOTWINIIY MYMKHH.

a )
O'tkir begmt= NP

b

O’tkir bug’

1-pacm. O3uKa MyXUTHHH CTepPUIM3aTCHsIAIIA (DePMEHTEPHUHT
KU3aupuianm (a) Ba copyTuiunil (0) ym3macu
1-gpepmenmépnune kopnycu, 2-xonramu,; 3-aparawmupauy, 4-oapbomep.

bomka Oupukmamap XaM  ¥3apo  TabCHUpJAUIMILIAPUW  HaTHXKacHJa
MUKPOOPraHU3MJIap YCUIIMHU uerapanad €Ku TYXTaTuO KYsauraH MaxcyJoTiap
XocuJ OyiraH KuiMind MyMKUH. O3MKa MYXUTHHUHT KUMEBUNA TapKUOM KYNnHYA
CTEpHUJIN3ATCUSl XOJaTUTa HHUCOATaH IOKOPUPOK XapopaT TabCUPHAA Y3rapaiw.
O3uKa MyXUTH KUMEBHM TapKUOMHUHT MUHHUMAJI Tapa)kaja y3rapuilura Kyjaa Te3
KM3UTHUII Ba COBYTHIN OpKaJX SpuImuil MyMKuH. LIIyHWHr ydyH ailHu Baktma
O3WKAHW CTEpWIIAIl YIYH CHKIUK YCyJ (pakaTTHHA KUYHMK XaKMIIM YCKyHajapnaa
KYJUIAHWIMOK/A.

Ku3urruyu — ycxyna osuxanu, kam 6ye capgaab, mysogux xapopamoa Hcyoa
me3  Kusumuwiea Myaxcaiianean. Kuzumeuunap — KOHCMPYKCUACU — UwLIaul
pexcumuea 0O02MUK X010a Mypau Xui Oyauwu Mymxud. bup xaoap kenepox
MapKanean Kusumeuunapea YCMYHCUMOH OVEIU UHICeKmop, Kyul mpybanu
(mpybaoan-mpybaca) ea niacmuncumon Kusumeuwaap mucon o6ynaou. O3uxa
MYXUMUHU ~ CMepuilauwl YYyH  VCMYHCUMOH — KUSUMSUYHUHE — YUSMACU  aKC
smmupunean. Muuda xecum-xecum mupkKuuiiu mpyoa HCounauimupuiean yCmyH
mpyba masau4y 6a Kopnyc eazughacuru badicapaou. ByF ycTKW KUCMHUAaH TpyOa
opKaiu Oepusiaii Ba KECUM-KECHM TUPKHUIIIAp OpKalIu o3uKara Tymanau. O3uka
MyXUTH TacTAaH Oepwiagyd Ba IOKOpUra Kapad chupan Xojja MNappakiu
nyHanTupyBum €paamuaa xapakariaanaad. O3ukanu kusutuil 10-15 cekyH naBom
ATTUPUIAAN. YCKyHAa KUYUK XXKMIIU OYIUO, oaauiiuru OuiiaH axxpaiaubd Typaju,
aMMO YHHMHI HIUIAlId OYyF KOHJEHCATCHSCHAAa THIPAaBIMK Kyd OwiaH oaud
Oopuay.
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3-amanuit maweyiom MAKpPoOOpPraHU3MJIAPHHN YCTHPHIIIA
doiipanannaagurad yckyHajaap OnjiaH uijiant
Nmpgan makcaa MUKPOOPraHU3MIIAPHHU YCTUPHUIIT YCYJUIapy Ba YCKYHallapy OuJiaH
WIUIAIIHY YpraHumiaad uoopar.
Mukpoopranu3miIapHu a3po0d Ba aHA3POO MAPOUTAA YCTHUPHII
Mukpoopranu3MIIapHU 03yKa MyXHUTH]Ia YCTUPHUII KyITHBUpPIIAII e aTamaau
(JloTUHYa CyATyC —YCTHUPHII JETaHu). YJapHU 1033, YyKyp 9KuO, JaBpuil EKu
TYXTOBCH3 yCYIUIap/a, aepod SKM aHaepob IIapOUT/IA YCTUPHUII MyMKHH. Y CTHPHII
yCylu KYJUTaHaauraH jabopaTopus MOEIIapu Ba ycyjuiapura TyOJaH TabCHP
KMIAg. YCTHPHIIAATH OXHPTH HATIKA: OMOMAcca TYIUIAHUINE EKH MablIyM
MeTaboIUT (CIUPT, KUCIOTalap, aHTUOMOTHK, (EePMEHT, aMHHOKHUCIIOTajIap Ba
X0Ka30J1ap) OJMHUIIN KaTTa aXaMUsTIa ora.

A3p00 MUKPOOPraHU3MJIAPHH Y CTHPHIL

H03a kynmypa ycyau. AepoOnap KyloK €KUM COUWIyBYAaH MYXHUTIA,
IIYHUHTJEK, TyOM KEeHI IIMIlIa WAMIIJArd IONKa CYIOKIMK KaBatuja: llerpu
JUKOMYanapuia, KoJbanapza, Marparc, KIOBETaJapAayCTUPUIIA N,
Mukpoopranuzmiiap 3KUITrad UIUIIap TepMOCTaTAa €KW TepMOKaMepaaa T0MMUn
TeMIeparypaja cakjiaHaJu. Yjaap MyXHUT Io3acujia pHUBOXJIaHMO, OeBOocHUTa
XaBoJaH Kuciopoa y3namrupanau. Cyrok MyxuTaa o0aurat aepodiap yjaa KajauH
napjaa makiauaa ycaau. GakyiaTaTuB aHaepoOap CyCIlieH3us, mapya-napya, yyKMa
XOCUJT OYNTaH Kuinb CyrOK MyXUT MYHJIa XaM, FOTKa Mmap/a makimaa Eku €nmnacura
YUM XOCHJI OYiran Kuiub ycauu.

Canoatna JMMOH KHCIJIOTa OJIMII YYYH MHUKPOOPTaHU3MIIAP CYIOK MYXUT
103acujia, PEpMEHT MpenapaTiapy OJIMII YYyH MUKPOOPraHU3MIIAP CYIOK MYXHT
103acuja, pepMeHT npenapariiapy OJMil Y4yH COUMIYBYAaH MyXUTIA YCTUPUIIAIHN.

Yykypoa ycmupuw. by ycyn naBpuili Ba TYXTOBCU3 OYJIHMIIM MYMKHH.
JaBpuil sxapaéHia 03yK MUXUTHHUHI XaMMacura KyJaTypa 3KWJaAud Ba 3apyp
MUKAOpAaru OuomMacca €KM MaxCyJoT TYIUIaHTyHYa ONTHUMAal IIapOUTAA MabiIyM
BakT opanuruga ycrupuwiaan. CyOKIMKHUHT 9YyKyp KaTiaMmujaa aepooiap
VCUIIMHU TabMUHJAII YYyH KHUCJIOpoJ Oynuim 3apyp. MuxpoOnap Xyxaiipacu
dakar spuran KuciopojjaH ¢oinanaHaau, YHUHT 3pyBUYaHJIUTK 3ca mact (4-7
mr/i). CyroK KyAaTypajlap aeparcusichia CTepUIUIaHTaH OJJIMA XaBojaH EKu
KHCIIOPOJI, a30T Ba YIJIEpoJl TUOKCH]T apaiammacuiad oigananmianm. Aeparcus
OwiaH Oupra KynrHYa MEXaHUK apaJlallTUPUII YCyIu Oupra KysiaHau.

Aepo0 KynTypajapHH CYCIIEH3USl XOJaTHAard CylOK MYXUTHU O3TMHajaH
npoOupkagapra €EkM Xap XWJ XakMmJard kosbamapra Kyund 53Kkub, KeWuH
TepMOKaMepara Kyimiaan. MyXuTHHHT KUCIIOPOJ] OMJIaH KaHYAJIUK TYWHHTAHIUTH
MabJIyM XaTOJNUK OujaH cynaduT ycynuja aHUKIAIl MYMKUH. ByHUHr yuyH
CYA(QUTHUHT O3yK MYyXHTHra TEHr OVyiraH XaXmJard CyBIH SPUTMACHHU
Konbanapra KyiWumO, TeOpaTmMa yCKyHara KyWuiaaad Ba MabiIyM BaKTIaH
OKCHJJIaHTaH CYJI(PUT MUKIOPH aHUKJIaHAIH.
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TyxToBCH3 uyKyp YcTupumunuiapu gadopatopus depMeHTIapuga oyuo
oopwnanu. bymap xaxkmu 1 gan 10 autpravya Oynrad mwuina anmnapatiapaup,
VYnapna TYXTOBCU3 paBHILa 03YK MYXUTU OepulO Typuiaiu, CTEpUIIAHTaH XaBO
ro0opuiaau, Temmeparypa, pH Taptubra conuHaay, KYUK HYKOTHIIAAH Ba X0Ka30.
AnmnapaTaaH TYXTOBCH3 paBHIIJIa Tal€p KyaTypal CYIOKJIMK OKHO Typaau. by
)KapaéH XemocTaT €Kd TypOMJoCTaT TUIIa aMalira omaad. bymap KyaTypaHu
JMHAMUK MYBO3aHaT X0JaTH/la CaKJIall ycyJuiapu Omian Gapk Kujgaau.

XemocTaT peXUMHUAA KyITYpaHHHI YCUIIW JUMHUTIOBYM (YEKJIOBYM) OMUII
KOHCEHTpaTcusicu Omiad Taptubra conmmnHanu. MyalissH omMun cudaruma yriepon,
a3otT, (ochop, VycTupyBum w™moamamap wmaHOawmaH, kKuciopod, PH man Ba
TeMmriepatypajgan ¢GoigasaHuil MyMKUH. JIMMUTIOBUM OMWI TabCUpPUAATU
MyMKAH Oyiran Vy3rapuluiapHd — aHUKJIANl — WIUIA0YMKApHUIN  [IAPOUTH]IA
MUKpPOOPTaHU3MIIAPHU TYXTOBCU3 YCTUPHUIN >KapaéHWHU OOIIKapuIljga KarTa
axamusTra ara, MaTepuaiapHu Texxald capudianira, npoayTCEHTIAPHUHT T€HETHK
UMKOHHUSTIApUAAH caMapaiu (oiganaHuiira, sra Kyn MaxcyjloT OJIMIITa UMKOH
oepamu. Typboctar pexumuaa OMOMACCAHUHI KOHCEHTPATCHUSICU JOUMUMN
caknaHagu. Iy wmakcanna OoHuUTMIATaH O3yK MyXuTiapuaaH (oigaTaHuIl
MUKpPOOpPraHU3MIIap JIEApPIM SHI FOKOPH TE3JIMKAA KyNaluIiura UMKOH Oepaju.
bupok OyHaa Xykailpajlap KOHCEHTPATCHUSACH yH4Ya IOKOpH OYynmaiiau. byHnax
TalIKapu, XyXalpajap 3UWIMTMHA (POTOMETPHK HA30paT KWIMII YYYH O3YK
myxutu TUHUK (maddod) Oymumum kepak. by wumnHM dakar nabopatopus
nrapouTua 6akapuil MyMKHH.

Uykypna yerupuinl kapaéHU TOMOT€H €KHM TeTepOreH-TYXTOBCH3 OYIIHIIH
MyMKUH. ["'OMOTeH-TYXTOBCU3 kapaéHa kajall apajamrtupaétrad depMeHTEpa
Oapua mapametpiap (03yK Mojjangap KOHCEHTPATCUsCH, XyKalpa THUTPH Ba
Oomkanap) BakT MoOaitHuAa qoumuil Oymanu. ['ereporan-TyYXTOBCU3 MpoTceccaa
aca Y30po KeTMa-KeT OupukkaH Oup Heuta hepMeHTEpaaH doimananunaan. bynmna
03yK MYXUTH OupuHYH (pepMeHTEPra COMMHAAN, TalEp KyATypasl CYIOKINK OXUPTH
depmentépaan okubd Tymaau. by xonga TYXTOBCH3 paBHIIIA 03YK MYXUTH KEIHO
Typajau, JEKUH XyKaipanap JOMMHUU YCHII IIApOUTH OWIaH TabMHHIJIAHMAWIN
(HeuytaanmapaT Oyica, mIyH4Ya YCTHpUIN mapouTd MmaBxkynd). Kynrypanm Oynnai
[IAPOUTIA YCTUPHUIN >kKapacHu (PU3HOJOTHK KUXATAAH dMac, OalKd TEXHOJOTHK
XKUXATAaH TYXTOBCU3 XHCOONaHaaU. By ycyn cnupT Ba auyuTKWJAp OJIMIIAA KEHT
KYJUIAaHWJIAIH.

AHa3p0o0 MUKPOOPTraHU3MJIAPHH YCTHPHUII YCYJUIaApH

AHaepoOnap omauii €ku Maxcyc TmpoOupkanapaa, HaWdanapaa, Ilerpu
JUKOMYaNapuiard O3yK MYXUTHJA KHUCIOPOJCU3 YCTupwiaad. Myxurra Kym
MUKJIOp/A KyJITypa KyIIuica Ba aTpod-MyxuT atMocepacusia OupMyHua yriepo
TuoKcuy O6yica, anaepoOap akTUB Yca.

®uznuk, KUMEBUK, OWONOTMK Ba apanam (KOMOWHUpIJIAHTaH) ycyJiapiaa
aHaepoO MIApOUT SPATHII MyMKHUH.

Qu3ux ycynnap. Kynrypanu OeBOCUTa JKHUIIJAH OJIIUH MPOOUpKATIApHU
KalHATHI €KW UCUTHUIN Wy OmiaH (KaiHaéTran cyB xammomuaa 15-20 MuHyT
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KaifHaTHO, COBYK CYB OKMMHM/IA T€3/1a COBUTHII YN OWjaH) KYIOK €KU CYIOK O3yK
MyXUTHUJIATH KUCIopoy HykuTuiaaau. Kyntypanu >xub OYnrannaH KeWuH KaJluH
03yK MYXHUTH KaTJIAMH YCTUTa Ba3eJMH MOIM OusiaH napauHHUHT CTepUJUIAHTaH
apaljialmMacu Kynuiaau.

AmnaepoOnap Ilerpu nukomuacuparu €kd mpoOUpKaizapjard O3yKJIu arapjaa
VCTHUpWITraH WIUIIUIAp aHaepocTamiapra Kyhwiaaud. AHaepocTramiap MeTaul €Ku
HIMIIagaH sicajraH BaKyyM JKCHKaropiap OyiraH, yiapja aHaepoOjiap Hopmall
ycau.

KuméBuii ycyaaap. AnaepoOnap ycTupuiaaauraH MyXUT €KUM WAMIIAArU
OPKUH KHUCIOPOJHUHT OOFJIaHUIN y4yH KUMEBUN Mojnanapaan (oiigamaHuiaim.
VYnapHuHT aipuMiapu MyXUTAaH Tamkapuaa 0ynaau, 6onkanapu 3ca KantapyBuu
cudaruna 6eBocuta myxutra Kymunaau. [Tuporamnomauar Na,CO3 nu sput™macu,
HaTpUil Tuapocyndar (AUTHOHWUT) HUHT WIIKOPUA SPUTMACH, METAJUI, TEMUP Ba
Oomka peaKkTUBIAp KHCIIOPOJHU KUMEBUI I0TYBUYHMIIAp
(Y3namrrupyBunnapaup). Kucnopoauu 00F1a0 OJIyBUU MO AJIAPHUHT
Y3MamTHPHUII X0ccacH I0Kopu Oynuiu kepak. Macanan, 1mn 20% nu nuporamion
Na,CO3; HUHT TYHMHTraH SpuUTMacu OujaH apaiamraH Xojga 220 ¢cM XaBOHH
KHUCIIOPOJIaH TO3aJIalIu.

buosnoruxk ycynanap. bab3u aHaepoOsapHU KUCIOPOIJ MaBXKyJl IIApOUTAA
aepoOiiap OwiaH Oupra YCTUpUIII MyMKUH. BYHUHT ydyH 3u4 Oepk uauiira acpod
Kyntypa skwirad 10-15 Ta Ba anaepo® Kynrypa sKuwiran Outra mnpoOupka
xolnaHaau. Aepo0 MHUKpoopraHu3Miap KUCIOpoAHH kanan y3namrtupud, CO;
aXparagu Ba 11y OWJIaH aHACpOONIAPHUHT YCUINM YyYyH IIAPOUT SPaATa]IH.
Aspobiapan  Yca€tran Xykadpajapyd KHCIOPOJAHM ©OaraMoM  Y3JIamTupud
OynranaaH KeMHMHruHA aHa3poOIap yca Gonuaiu.

Kyarypaa oearniap

bakrepusiiapHMHr KaTTMK MyXuTaa yceuimu. MukpoopranusmiapHu
tacHu(am Makcaauna lleTpu nukonyacugard KylOK MyXUTra Ba NpoOupKaaaru
KMl arapra To3a KyiaTypa skwianu. Iletpu nukonuyacujga Oakrepusiap ro3ana,
yyKyp/Ja Ba Tyouaa ycaérranu ¢apk kuinaau. FO3ana Oup-oupuman Hapu YcaéTran
KOJIOHMSUTIap YpraHuiagu Ba TabpuQiaHaay Ba KylHuaaru Oeiaruaapy aHUKJIaHau:
KOJIOHMSICUHUHT IIAKJIKA;, YI4aMU-IUAMETPUHU YU3FUyAa yn4yad, MUUIMMETpa
udonamananu: maimanapu 1-2, Yypravamapu 2-4, wupukigapu 4MM, HUXHUITAA
Maianapu, HyKTaCUMOHJIApU, WMPUK HYKTACUMOHJIAPH, WMPUK HYKTACUMOHIIAPU
1 MM man maiina Oynanu; r03acu CUJUIHK, Faaup-Oyayp, Oypmanu, OVpTUKYau,
madhdod, spum mabdod, maddod dMac, SAITHPOK, XUpa, YHCHMOH,
dbayopeccupiioBYM, HaMm, KypyK; paHTH — KOJOHHMSUIAp yJiap OCTHJaru
CyOCTpaTHUHT MUTMEHTATCUSICH - OK, KYJIPAHT - OK, CAPHUK, JUMOH PaHT, TYK CapuK,
KM3WJI Ba X0Ka30; NMpouin; CTPYKTypacu (MUKPOCKOIMHUHI KMYHMK OOBEKTHMBH]IA
aHUKJIaHaau) — OUp XWJ, Maiiaa JOHAAOp, WMPHUK JOHAIOpP, TOJAIM Ba XOKa3o;
YEKKaCH; KOHCUCTEHCHUSICU—31Y, FOMIIOK, [IWJIUMIIUK, YY3UITyBUYaH, XaMUPCUMOH,
MYPT; 3MYJICUSTIAHUIITa MOWWJUIUTH—CYBAA OMp TEKUC €KW JOHANOP CYCIEH3Us
XOCHuJ1 OVraH Kujlaau, IIEHKaIap OYIaKkyacy MIakJIna KaakuO Iopaii.
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[IpoObupkanaru Kusi arapja yY3ykK-y3yK 4YM3uK (IUTpUX) IIAKIKJA
PUBOXIIAHAETTAaH MUKPOOPTaHU3MIIAPHUHT YCUIIMHMA Tabpudianiaa Kyiuaaruiap
aHUKJAHAIU: YCHUIIl TE3NMUIU—Te3, ypTaua, KydcCH3; Y3yK YH3HMKJIAp X0CCacu-—
YEeTJIApU TEKUC SXJIUT, YETJIApU TYJIKUHCUMOH SIXJIUT, aHUK KypuHaaurad, 1uddys,
MaTCUMOH, PU30UJICUMOH; PAHTJIU, ONITUK XOCCalapH, 103aCl, KOHCUCTEHCHSICH.

Kononusimapuu Ba mrpuxiap ( y3yK YM3UKJIAp) HU TEKIIMPUIIAA MYXUTHUHT
TapKUOUW Ba KyJITYpaHUHT €1IM XucoOra oJIMHAIM, YyHKU aHukiaruwiapaa ['TIA na
Ba T'YIIT-MIENITOHJIM JKeJIaTHUH A YcraH KyaTypanap Tabpudiaanran 6yianu.

bakmepusanapnune kapmowkaoa ycuwiu. Kynruna Gaktepusyiap KapTOIIKa
Oynakuanapuna y3ura xoc ryoop kypunuiga ycaau. lllyHuHr yuyH kapromikana
yeuir xoccanapu XaMm TacHU(amia QolganaHuIaural TalxXuc (IUarHOCTHK)
Oenruiap Karopura KUpUTHIAAU. bakTtepusi KapTollKaliyd KUs o3ara WIMOKIA
cypu0 skunanu. Keitnn ynap micrangaru €Ky WyKIura aHukiIaHagu. Arap ycaérran
Oynca yHUHT TE3JIMTUIa, NUIMEHT XOocujl OynraH Oynummra Ba OoIIKa
Oenrmnapura 3>bTHOOpP Oepwiiaau; YYHKHM MHUKPOOPTAaHU3MIIAPDHUHT KATTHUK
MYyXUT/Ia YCUIIMHY TabpudIaliia aHa nry oenruiaapad GonganaHuiagm.

baxkmepuanapnunz cywK myxumoa ycuwiu. bBaKTepUsIIADHUHT CYIOK
MyXHTJa YCUIIMHUA Tabpuduam yuyH Kyiatypa ['TIb ra éku Oomika cyrok MyxuTra
KNI, Ma3Kyp MyXUT TEKUIIUPHIAETTaH [ITaAMMJIAPHUHT YCUILIM YYYH HOpMal
(Men€puaa) Oynuim kepak. Tabpudiiail yayH cTaTCMOHAp IIAPOUTAA YCTUPUITaH
4-7 kyHnmuK KynatypanapiaH Qoiinananwianu. bynna yeuimn tesnurura (CEKuH,
ypraya, aBx oyiv0), MyXUTHHHI JIOWKalaHumura (Oup Xuj, majaxca-manaxca,
UIIAKCUMOH TYJIKHMHIIM), TIEHKAcH OOp-UYKIHUrura (XalakacUMOH EKH SJIIH, HONKa
€KU KaJlMH, 3u4 €KUM FOBaK, CWIUTUK €KU OypMaiM, KypyK €KH IMIHMIUMIINK, JE€BOPU
Oyiinad cupranyBuu €KM COYMIMO KeTaluraH) 3bTu0op Oepusiau.
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V. KENCJIAP BAHKH L 2
1-Keiic. MUKpPOOPraHu3MJIapHH yCTHPHIIA —
(poiigaTaHNIATUTAH YCKYHAJIAP OMJIaH HIIIALI

Keiic yyyn mabaymoriaap: MukpoopranusMmiapHu O3yKa MYXWUTHIA
ycTupui KyAaTHBUpJam 1ed araigand (JIOTUHYA CYATYC —YCTHUPHILI JETaHu).
VYnapuu 103a, yyKyp 9ku0, 1aBpuil €KUM TYXTOBCH3 yCyJuiapja, aepod €ku aHaepod
IIAPOUTIA YCTHPHII MyMKHH. YCTHPHII YCYIH KyJUIAHAJWTaH J1abopaTopHs
MOJICJUTApH Ba YCYJUIApUra TyOMaH TabCHp KHJIAMH. YCTHPHIIIATM OXUPTH
HaTWwka: OuoMacca TYIUJIAHUIIA €KW MabJIyM MeETaboJuT (CHUPT, KUCIOTajap,
aHTUOMOTUK,  (EepMEeHT, aMUHOKHUCJIOTajgap Ba XOKAa30Jlap) OJIMHMILM KaTTa
axamusTra sra.

H03a kynmypa ycyau. AepoOnap KyoOK €KUM COUWIyBYAH MYXHUTIA,
IIYHUHTJEK, TyOM KEHT IWIlAa WAWIIJArd IONKa CYIOKJIMK KaBatuja: lletpu
JUKOMMYaapuia, KoJbanapa, Marparc, KIOBETaJIap/1ay CTUpUIIaIN.
Mukpoopranu3miiap SKWIrad UAUILIAP TEPMOCTATIAa €KW TepMOKaMepaaa JOMMUN
TeMIepaTrypajga cakjiaHaJd. Yaap MyXHUT Io3acujia pHUBOXJIaHMO, OeBocHUTa
XaBojdaH Kuciopoy yanamTupand. Cyrok MyXHUTa o0aurat aepoosiap xyaa KaJluH
napjaa maknauaa ycaau. GakyiaTaTuB aHaepoOiap CyCIlieH3us, mapya-napya, yyKMa
XOCUJT OYNTaH KWinb CyrOK MyXUT MUHJIa XaM, FOTKa Mmap/a Makimaa Eku €nmnacura
YUM XOCHUJI OYaraH Kuiuo ycaiau.

CaHoarna JIMMOH KHCJIOTa OJIMII YYYH MHUKPOOPTaHU3MJIAP CYIOK MYXHT
103acujia, PEepMEHT MpenapaTiapy OJIMII Y4yH MUKPOOPraHU3MIIAP CYIOK MYXHT
103acuja, pepMeHT npenapariiapy OJuIl YUyH COUMIYBYaH MyXUTIA YCTUPUIIAIHN.

Yykypoa ycmupuw. by ycyn naBpuii Ba TYXTOBCH3 OYJIUIIA MYMKHH.
JaBpuil sxapaéHia 03yK MUXUTHHUHI XamMMacura KyJaTypa 3KWJaAu Ba 3apyp
MUKIOpAaru Ouomacca €K MaxCyJoT TYIUIAaHTyHYa ONTHUMAal MIApOUTAA MabiIyM
BakT opanuruna Ycerupwiaau. CyloOKIMKHUHT 4YyKyp KarjiaMuja aepoOsap
VCUIIMHY TabMUHJIAII YYyH KHUCJIOpOJ Oynuiu 3apyp. Mukpobnap Xykaipacu
dakat spuran KuciopojnaH ¢oinanaHagy, YHUHT 3pyBUYAHJIUTH 3ca mact (4-7
mr/i). CyloK KyAaTypajlap aeparcuscHuaa CTepUUIaHTaH OJJIMKA XaBoJaH EKd
KHCIIOPOJI, a30T Ba YIJIEpOJl IMOKCH]I apajiaimmacuaal porgananmnan. Aeparcus
OwiaH Oupra KynrMHYa MEXaHUK apaJlallTUPUII YCYIu Oupra KyylaHau.

Aepo0 KynTypajapHU CYCIEH3Usl XOJaTUAAru CYIOK MYXWTHU O3TMHAJaH
npoOupkamapra €Ku Xap XWil XaKMIard Kojbamapra KywWnd 5Kku0, KeWnH
TepMOKaMepara Kyumiaan. MyXuTHHHT KHCIIOPOJ] OMJIaH KaHYAJIUK TYWHHTAHIUTH
MabJIyM XaTOJNUK OuiaH cynduT ycylnuja aHUKIAIl MYMKUH. ByHUHr y4yH
CYA(PUTHUHT O3yK MYyXHMTHTa TEHI OYIraH XaXMJIard CyBIH OSPUTMACHUHU
Kojbamapra KyimO, TeOparMa yCKyHara KyWWwiIaad Ba MabiIyM BaKTJaH
OKCHJJIAHTaH CyJI()UT MUKIOPU aHUKJIAHAITH.

TyxToBCH3 4yKyp YcTupuIIMuuiapu Jadoparopusi depMmeHTIapuaa oaud
oopwnanu. bynmap xaxkmu 1 gan 10 aurpravya Oynran mwuina anmnapatiapaup,
VYnapna TYXTOBCU3 paBHILa 03YK MYXUTU OepulO Typuiadu, CTEpUIAHTaH XaBO
ro0opuiaau, Temmeparypa, pH Taptubra conuHaay, KYUK HYKOTHIIAAH Ba X0Ka30.
AnmnapaTaaH TYXTOBCH3 paBHIIJIa Tal€p KyaTypald CYIOKIMK OKHO Typaau. by
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xKapa€H xemocTaT €KM TypOMIOCTaT TUIJAa amaira omagd. bymap KynrypaHu
JMHAMUK MYBO3aHaT X0J1aTH/la CaKJIall ycyJuiapu Omian Gapk Kujaaau.

XeMocTaT peXKMMUJIa KYJITYpPaHUHT YCUIIM JIMMUTIOBYM (YEKIIOBYHM) OMUII
KOHCEHTpaTcusicu Ounad Taptulra conuHand. MyalissH oMun cudaruna yriepon,
azotr, ¢ocdhop, YcrupyBuM Moadajap MaHOaumaH, Kuciaopod, PH maH Ba
TeMmrepatypajgal ¢GoipasaHuil MyMKHUH. JIMMUTIOBUM OMWI TabCUpUAArU
MYMKUH  OVAraH y3rapullUlapHd — aHUKJIAIl  MIUIA0YUKAPUIIL  [IapOUTH]IA
MUKpPOOPTaHU3MIIAPHU TYXTOBCU3 YCTUPHUIN >KapaéHWHU OOIIKapuIljga KarTa
axaMmusTra sra, MaTepuaiapHu Texxad capudarira, mpoIyTCEHTIIAPHUHT TeHETHK
UMKOHHUSITIIApUAAH caMapaiu (hodganaHuiira, sra Ky MaxcyjaoT OJIMIITa UMKOH
oepamu. TypbOocrar pexumuga OHOMACCAHMHT KOHCEHTPATCHSCH —JIOMMUUN
caknanagu. Illy wmakcamma OoWuUTHITaH O3yK MyXuTiapuaaH (oigaIaHuIil
MUKpPOOpPTaHU3MIIAD JIEAPIN SHT FOKOPH TE3JMKAa KYMaWWIura UMKOH Oepajiu.
bupok OyHaa Xyxalpanap KOHCEHTpPATCUsICM yHYa IOKopu OVynmaiinu. bynnan
TalIKapu, XyXalpajap 3WWIMTHHA (POTOMETPHK Ha30paT KWIMII YYYH O3YK
Myxutu TuUHUK (mwaddod) Oymumm kepak. by wumnHm Qakar mnadopatopus
mapouTuaa Oakapuill MyMKHH.

Uykypna yerupuil )apa€HU TOMOT€H EKM TeTepOreH-TYXTOBCHU3 OYIHIIU
MyMKHUH. ["'OMOreH-TyXTOBCH3 kapa€Haa *xkajaia apaiamTupaétran hepMeHTEpa
Oapua mnapamerpiap (03yK Mojdanap KOHCEHTPATCUSICH, XYKailpa TUTpU Ba
Oomkanap) BakT MoOaitHuAa qoumuil Oymanu. ['ereporan-TyXTOBCU3 MpoTceccaa
sca Y30po KeTMa-KeT Oupukkan oup Heuta hepmenTépaan doinananunaau. bynna
03yK MyXUTH OUpUHYM HepMEHTEPra CONMHAN, TAUEP KyITypal CYIOKINK OXUPTH
dbepmenTépnan okub Tymaau. by xoinga TYXTOBCU3 paBUIIa 03YK MYXUTH KeJIUO
Typajy, JEKUH XyKalpanap JOUMHUHN YCHUIIl IMApOUTH OWiIaH TabMHHJIAHMAWIU
(HedraamnmapaT Oyica, IIyH4Ya YCTUPHUII IIapouTH MaBxyn). Kynrypanu OyHmai
HIapOUTAA YCTUPHUIL >KapaéHu (PU3MOJIOTHK >KMXATAaH SMac, OajKh TEXHOJIOTHK
KUXATAaH TYXTOBCU3 XHCOONaHaau. By yCcyn cnupT Ba auyuTKUJIAp OJIMIIAA KEHT
KYJUTaHUJIAIu.

BakTepusijiapHMHI KATTHK MYXUTAQ YVeummd. Mukpoopranu3aMiapHu
tacHu(am Makcaauaa Iletpu nukonmyacuaard KyrK MyXUTra Ba IpoOUpKagaru
KMl arapra To3a KyiaTypa skwiagu. Iletpu nukondacujaa Oakrepusiap 103anaa,
gyKypJaa Ba Tyouna ycaérranu dapk kumaau. KO3ana oup-Oupumaan Hapu ycaéTran
KOJIOHMsUTAp YpraHuiaau Ba TabpuQiaHaIu Ba Kyiluaaru Oeiaruiapy aHuKJIaHaIu:
KOJIOHMSICUHUHT IIaKJIM;, YIT4aMU-IMAMETPUHU YU3FUyAa Ym4yad, MUIIMMETpla
udonanananu: manpanapu 1-2, ypravanmapu 2-4, Hupukiapu 4MMm, HUXUATIA
Maianapy, HyKTaCUMOHJIApH, MUPHUK HYKTaCUMOHJIApHU, MMPUK HYKTAaCUMOHJIapU
1 MM maH maitga Oynaau; r03acu CUJUIMK, Faaup-Oyayp, Oypmanu, OYpTUKYAIH,
madhdod, spum mabdod, maddod -smac, SITUPOK, Xupa, YHCHUMOH,
dbayopeccupiioBud, HaM, KypyK; paHrd — KOJIOHHMsUIap YyJlap OCTUAaru
CyOCTpaTHUHT MUTMEHTATCHUSCH - OK, KYJIPAHT - OK, CAPHK, JIAMOH PaHT, TYK CapuK,
KH3WJI Ba X0Ka30; Mpoduiu; CTPyKTypacu (MUKPOCKOIMTHUHT KHYHK OOBEKTHUBH]IA
aHUKJIaHAIU) — OWp XWJl, Maija MOHAJAO0p, WUPHUK JOHAIO0p, TOJAIW Ba XOKa3o;
YEKKaCH; KOHCUCTEHCUSICU—3UY, IOMIIIOK, IIMJIUMIINK, Yy3WIyBYaH, XaMHUPCUMOH,
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MYPT; SMYJICUSIIAHUIITA MOWWJUIMTU—CYBAA OUp TEKUC €KU JTOHAIOp CYCHEH3Us
XOCHJI OYJIraH Kujaau, IiEHKanap OYiakyacu Iakinaa KaJlkuo opau.

[IpoOupkamaru Kust arapja y3yK-y3yK 4u3MK (IITpUX) IIaKIuAa
PUBOXIIAHAETTAaH MUKPOOPTaHU3MIIAPHUHT YCUIIIMHMA Tabpudianaa Kyiuaaruiap
aHUKJIAHAIW: YCHUIIl TE3NMUTU—-Te3, ypTaua, KydCH3; Y3yK YH3HMKJIAp XO0CCachu—
YeTJIApU TEKUC SXJIUT, YETJIAPU TYJIKUHCUMOH SIXJIUT, aHUK KYpuHaaurad, 1uddys,
NaTCUMOH, PU30UJICUMOH; PAHTJIHU, ONTUK XOCCalapH, 103aCH, KOHCUCTEHCHSICH.

Kononusutapuu Ba mrpuxiap ( y3yK YM3UKJIAp) HU TEKIIUPHUIIIA MyXUTHUHT
TapKuOMW Ba KyJITYpaHHUHT €111 XUcoOra OJIMHAIU, YyHKU aHukiaruwiapaa ['TIA na
Ba T'YIIT-MIENITOHJIN JKeJIaTHUH A YcraH KyaTypanap Tabpudiaanrad oyiaau.

baxmepusanapnune kapmowkaoa ycuwiu. Kynruna Gaxkrepusiyiap KapTOIIKa
Oynakuanapuna y3ura xoc ryoop xypunumiga ycaau. lllyHuHr yayH kapromikanga
ycum xoccanapu xam TacHuuiamiga QoiiaJaHuIaural Talxuc (IUarHOCTHUK)
Oenrmiap Karopura KUPUTHIAIW. bakrtepus KapTolIKaid KHsl to3ara HIMOKIA
cypu6d skunanu. Keitun ynap micranaaru €ku MyKIuTru aHuKj1anaau. Arap ycaérran
Oynca yHUHI TE3JIMTUIa, NUIMEHT XOocwj OynaraHn Oynummra Ba OoIKa
Oenrmnapura 3IbTUOOpP Oepwiiaau; YYHKHM MHUKPOOPTAaHU3MIIAPDHUHT KATTHUK
MYyXUT/a YCUILIMHM TabpudIaliia aHa 1y oenrunapaas GoiganaHuiagm.

baxkmepuanapnunz cywK myxumoa ycuwiu. bBaKTepUSIIADHUHT CYIOK
MyXUTJa YCUIIMHUA Tabpuduam yuyH Kyiatypa ['TIb ra éku Oomika cyrok MyxuTra
KNI, Ma3Kyp MyXUT TEKUITUPUIAETTaH MTaMMIIAPHUHT YCUIIIA YYYH HOpMal
(Mebépuaa) Oynuim kepak. Tabpuduiail ydyH CTaTCHOHAP MAPOUTIA YCTUPUITaH
4-7 KyHmuK KynatypaiapjaH Qoiinananwianu. bynna yeuimn tesnurura (CEKuH,
ypraya, aBx oyik0), MyXUTHHHI JIOWKaJaHumura (Oup XuJj, majaxca-ranaxca,
UTIAKCUMOH TYJIKUHIIN), MIEHKACH OOp-UyKIurura (XaJakacuMOH €KH sUIH, FOTIKa
€KU KaJluH, 3u4 €KW FOBAK, CUJUIUK €KU OypMalid, KypyK €K IIUIUMIIHNK, 1€BOPU
Oyiinad cupranyBud €K COYMIINO KeTaIuraH) Y5THOOp Oepuiiau.

Keiic Basupacu: by kelic craau ycynuaa Ky3JlaHTaH Makcaj - KUIIJIOK
XYKaJIUK KOJIMK MaxCyJOTJIapyuHU KaiTa UIUIall OpKaJid OMorymyc Tai€pIari.

1. Kummok  XyKalnuk KOJJIMK MaxCyJOoTJIapuHU KailTa uIulalm OpKaiu

Ouorymyc Taiépiaiil ycyjuiapy Xakujaa cyxOaTialluii.
2. buoryMycHUHT KUMEBUH TapKUOUHM Tabpudiall.
3. TaOunii yHyMIOPJIMKHU OIITUPUIIT UMKOHUSITIIAPUHU 04O OepHIIl.
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AMaJIuil TONMPUKIAP
depmeHTEpPIApAA apajalmTHPHUIL JKapaéHu MAaCCaTHII
UHTEHCHPUKANMSICHHUHT aCOCH XHMCO01aHMO0, YHAA KHCJIOPOJIHHUHI Tra3Jiu
(asagaH CylOKJIMKKA y3rapuiun KaHaam cadbadaapra tasHaam?
1. lN'azuuHT Maiiaa nydakdanapra KynmuMya JUCIIEPIIIAaHUIIINHN TabMUHIIANWIU,
(haza KOHTAKTIAPUHUHT IOKOPU KUCMUHU KEHTaUTUpaIu;
2. I'a3 nmydakuanapunu cyroK ¢azara eTud KeluIll BAKTUHU Ba (azanap
KOHTAKTU BaKTHU TabMUHJIANIN;
3. XyxXaiipanap KOJIOHHACH YITYaMUHU KUCKAPTUPAIXA Ba MyXUTHUHT
3¢ (PeKTUB KOBYITKOKJIUTUHU TacalTUPAIH;
4. CtauMOHap CYIOKJIMK IUIEHKACH KaTJIaMUHU KaMalTUpaIn, Maccay3aTUILN
KOd(DPUITMEHTHHYU KYyTapaiu.

Tyepu gpuxpHu monune 6a mywuHmupud depume .

KoMOuHUpJIaHTaH yCyJl OPKaJM JHEPrusi y3aTHII PeaKTOPJAPHMHT
KOHCTPYKTHB 3JIeMEHT/Iapra KaHaail ycKyHaJjap kupaau?
1. ncnieprupnan
2. 'omorenu3anusuiam
3. Apanamrtupui
Tyfpu PUKpHU TOUHT Ba TYIIMHTUPUO OEPUHT .

Ipaudriaap ¢pepMenTaTopiapaa pasaJapHUHT KOHTAKT 03aCH TA3UHHM ra3
TAKCUMJIOBYM TY3UJIMAJIAPU OPKAJIM HUMAJAATH CYIOKJIHK KATJIAMMIa
KHPUTTaHAa XO0CWJI Oyaaau?

1. Takcumiamigaru
2. Uupkynsuusaru
3. LenTtpudyranaru
4, T'a3zna

Tyzpu pukpru monurne 6a mywuHmupuod bepune .

da3zajiapapo I03aHMHI PUBOKIAHUILM YUYYH cap(aaHaIUraH KylmumMya
JHEPIrUSTHUHT KYNUKKA 0YJIraH TabCUPH Kaiicu ycyjiapaa oyaaam?

1. T'unpoarHaMUK Ba MEXaHUK

2. Ou3NK Ba MEXaHUK

3. KuméBmii Ba ruipoIuHaMUK

4. KomOunHupianrat Ba ¢pJoTaruoH

Tyzpu ¢puxpru monune 6a mywunmupuod bepune .
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ogkowdrE

V1. MYCTAKNJI TABJIUM MAB3YJ/IAPU

MyCTaKI/IJI HINHU TAINKWJI OTUINHUHT HIAKJIA Ba MAa3MYHH

TUHTIOBUM MYCTaKWI HIIHA MyalsH MOAYJIHHM XYCYCHUSATIApUHU XHcOOTra
OJiTaH XOJiJa Kyluaard ImakiviapaaH Qoiinananu0 Tai€piamm TaBcus
STUNAIN:

MebEPUN XYyXOKaTlIapJaH, YKyB Ba WIMHUM anabuérnapiaH GoiaamaHuIn
acocua MOAYJ MaB3yJIapUHU YpraHUILL;

TapKaTMa Matepuaiap oyiinya Mabpy3ajiap KUCMUHU Y3IallITHPHUILL;
aBTOMATJIAIITUPWITAH YpraTyBud Ba Ha30paT KWIyBYM JacTypiap Ouiad
WIIant;

Maxcyc amabuérmap Oyinmdya Momayn Oynumimapu €Kd MaB3yJapu YCTHAA
WA,

TUHTJIOBYMHUHT KacOwil (paonmstu OunaH OOFNIWK OYiaTaH MOAYyJ OYimmitapu
Ba MaB3yJIapHU YyKyp ypraHuul.

MycTakua TabJIuM MaB3yJaapu
OHTOMOMNATOreH NMpenapariapHi OMOTEXHOJIOTUK UILTA0 YMKAPHUILL;
CrnupTiu OVIKFUINTA aCOCJIaHTaH OMOTEXHOJIOTHK MIILIa0 YUKAPHIIL.
CyT KucCHOTanM OMXKFUIITA aCOCIAHTaH OMOTEXHOJIOTMK UIIUTA0 YUKAPHILIL.
O3uka BUTaMUHJIApY UILIA0 YUKAPHII TEXXHOJIOTHUSICH;
NMMyHOJIOTHK TIpenapaTtiapHu OJIMII OB (BaKIMHAIAP, 3ap100ap).
MuKpoOopraHu3MJIapHUHT O3UK-OBKAT MaxCyJoTiapd HIUIA0 YUKAPHUILJIATU
poiu;
Mukpoopranu3miIapHUHT THOOMETIATH axaMUsITH;
Canoatna OMOTEXHOJOTUSHHUHT POJIU;
Konauk maxcynornapHu KaiTa UIIaIIia MUKPOOPTaHU3MIIap axMUSITH;
. DKOJIOTUK TU3UM/JIa MUKPOOpraHu3MIapaH (ponanaHnil UMKOHUATIAPY;
. Kunnok xy>kanuruga MUKpOOPraHU3MIIAPHUHT aXaMUSTH;
. MukpoOHOIOTUK HWIUIa0 YMKAPUIIHUHT KOJAMK MAaxCyJoTiapu Ba yJIapHU
YTUIIU3ATCUsl KUITUII yCYIUIapH;
. Oxcun niad YuKapuIl TEXHOJIOTUACH;
. AHTUOMOTHUKIIAp NIIA0 YUKAPUII TEXHOJIOTUSCH;
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VII TJIOCCAPU

TEPMHWHJIAP Y3BEKYA Tepmunaap HHIJVIN3YA
Arperaumus- allpuM opraHu3M EKu Aggregatio | Education in a pile of
Xy KalpaJlapHUHT some organisms and
TYIUIAHWIIH, FYXK 0YIr0 cells
KOJIUIIIH.
JICHTU3 CyBYTIapuIaH Agarosen Polysaccharides
Arapo3sa OJIMHAIUTaH which receive from
HoJIMcaxapui; algae;
aylekTpodopes Ba It is used as a gel
xpomaTtorpadusia medium in
reJUId MyXHT cudaTuia electrophoresis and
doinanannmam. chromatography
Anantanus- MOCJTAIITHIII- Adaptation the adaptation of
OpraHu3MJIAPHUHT organisms to a
ABOJIIOIMS JKapa&HuIa habitable
103ara KeJraH siamt environment in the
[IAPOUTHUTAa MOCTIAIITYBH process of evolution
A3oTobaKTep- SPKUH X0JI7a SIIao, Azotobacter | atype of bacteria that
XaBOJIaH a30T TYTUIOBUU live freely and gain
OakTepusIap TypH. nitrogen from the air
AHa3po6H03- - Opranu3miIapHUHT Anaerobiosis Vital activity of
APKUH KUCIOPOJ] organisms in the
Oynmarad MyxuTaa Xaér environment where
KEUUPHUIITU there is no free
oxygen
AHTaroHucT paxuo- Antagonist Rival —
MHUKPOOpPraHUu3MJIap microorganisms

XaETUHU TYXTaTyBUYU
¢xu OyTyHnait 6apoo
KWJIyBUM OOIIKa OUp
MUKPOOPTaHU3M.

which stop vital
functions or kill other
microorganisms
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AHTHTreHJIap-

UMMYH TH3UMJA
aHTHUTENaIap XOCHI
OYJIUIIUHA
UHIYLUPIIOBYH,
aHTHUTENA MMang0
OynuImMra Tabcup
ATYBYM CHELUPHUK
XAMKOPJIMK KUITYBYU
OKCHJLIIAp.

Antigens

specific proteins that

induce and influence
the formation of
antibodies in the
Immune system

AncopOuus

KATTUK OMpUKMa —
ancopOeHT OuaH
CYIOKJIMK €KU ra3

KOMITOHECHTJIAPHUHT
FOTUJIUII KapaCHUIUP

Adsorption

Absorption process
liquid and gas
components into a
solid compound -
adsorbent

Mukpoopranus
MJIAPHHU
KYPUTWITaH
X0J1/1a CAKJIALI

MHUKPOOPTraHU3MIIApHU
CaKJIALHUHT SHT OJJIUI
ycymuaup. Kypurni
)KapaéHu1a MUKpPoO
XyxKanpanapu
cyBcusnaHagu. Tupuk
Xy’Kaupana CyBHUHT
MUKIOPYU MACCAHUHT
80-90% wHU TaIIKuI
staau. Kypurumn
BAKTHJA XyKalpa y3
TapKUOUIaru SPKUH
CYBHM MYKOTaau Ba
kosiran 10-12% cyBna
MUKPOOPraHU3MIapHUH
' YCHUILIN TYXTanJIu.
Konran cyBHuHr 2-5%
raya KaManraHuja
Xy>Kanpa CTpyKTypacu
OmIaH MaxKaMm
OOfJIaHTaH CyB
CakJIaHa/IU. IIIYHIal
KWINO, KypUTHUIITaH
Xyxaupajaa
OMOKUMEBUI
peaxkuusiiap
TYXTaTWIAIN EKH
alipuM peakiusiap

Dried micro-
organisms

The easiest way to
keep microorganisms
dried micro-
maintenance. Dried
microbial cells
dehydration. Amount
to 80-90% of the
mass of water in
living cells. During
the drying, the loss of
free water contained
in the cell, and the
remaining 10-12%
will stop the growth
of microorganisms in
the water. The rest of
the water is reduced
to 2-5% cell structure
Is tightly bound
water. thus, dried
cells or stop
biochemical reactions
in some of the
reactions are too
slow. Drying
bacterial resistance to
many factors:
properties of
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KyJa XaM CEKUH
KeTaJIu.
Mukpoopranu3mMiiapHu
HI KypUTHIITa
YATAMITAIATH KYTI
OMUJLJIapra:
MUKPOOPraHU3MIapHUH
T XOoccallapura, MyXHuTra
Ba YCTUPHIL
IAPOUTUTA, KyPUTHIII
yCyJINTa, CaKjaml
IIapOUTHUTA Ba
peakTuBanusra OOFIuK

microorganisms, the
environment and
conditions,
construction methods,
the rest of the water,
depending on the
storage conditions
and reaktivatsiyaga.

Oynanu.
Basuneran YCUMITMK AT | Basipetal Transport of plant
TPaHCHOPT MOITAJTAPHUHT transport substances to the root
WIU3HUHT aruKal apical meristem
MEpHUCTEMAacCUTa
TPaHCIIOPTH.
Bakrepuodaria OakTepusIapHU Bacteriophage | Viruses that infect
p UHQEKIMSIIOBYN bacteria
BUpYCIIap.
Bunap- UKKH KUCMJIaH Binary consisting of two
ubopat; OuHapiIu parts; binary
HOMEHKJIaTypa- nomenclature - the
MUKpPOOpraHu3Miap/a name of the micro-
aBJIOJ Ba TYP HOMHU organisms with the
OMJIaH aTaJIUIIIH; name of generation
OuHapIW OYTUHUIII- and type; binary
XyXKalpaJlapHUHT fission - the fission of
KYIaiuIn BaKTH1a cells during
UKKHTA OYJTMHHIIIN. multiplication
buorenes- TUPHUK OPTaHU3MIIAP Biogenesis release of organic

TOMOHH/IaH OPTaHUK
OMpUKMaTAPHUHT XOCHJI
Oyauin.

substances from
living organisms
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buomacca- MUKPOOPTaHU3MIIAPHU Biomass Biomass is organic
yCTHpUIIraHuIa matter derived from
XyKaipajaapu Maccacu living, or recently
EKU TUPUK OpPraHu3M living organisms.
maccacH; (ao Biomass can be used
Oromacca-01oJIOTHK as a source of energy
(baommk KypcaTyBUH and it most often
Macca; KypykK refers to plants or
onomacca- plant-based materials
OpTraHU3MJIAPHUHT which are not used
KypyK Omomaccacu. Y for food or feed, and
Xyn OnomaccanuHr 15- are specifically called
30% WHU TalIKWI lignocellulosic
aTajn; Xy Onomacca- biomass. As an
Cy3ULI EKU energy source,
AlJIAHTHPHUIIL, biomass can either be
YYKTUPHII HATHKACUIA used directly via
CYIOK 03yKa MYXHTHJIaH combustion to
aKpaTHO OJIMHTaH produce heat, or
XyXaipa Maccacu. indirectly after
converting it to
various forms
of biofuel.
Conversion of
biomass to biofuel
can be achieved by
different methods
buoduiabTp -0KaBa CyBJIApHU Trickling Biological
OMOJIOTHK KUXATHaH filter wastewater treatment

TOSaHaﬁHHFaH HHIIOOT



https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Lignocellulosic_biomass
https://en.wikipedia.org/wiki/Lignocellulosic_biomass
https://en.wikipedia.org/wiki/Biofuel

Buopeaxrop- OuoorNK Bioreactor A bioreactor may
peakuusIapHu amalira refer to
OILIMPHILITa any manufactured or
MYIDKaJJIaHTaH CUFHM. engineered device or
By arama a’po0 Ba system that supports
aHa’po0 OpraHu3M a biologically active
XyXalpanapuau environment. In one
YCTUPHII YIYH 3apyp case, a bioreactor is a
Oynran curuMIiapaa vessel in which
XaMja Xyxaipa Ba a chemical process is
bepMeHTIIapHU carried out which
TYIUIaIaa involves
¢olinananaauran organisms or bioche
Haifuanapra HucOaTaH mically active
UILIATHIIATH. substances derived
from such organisms.
This process can
either be aerobic or
anaerobic. These
bioreactors are
commonly
cylindrical, ranging
in size from litres to
cubic metres,
buocunres- dbepmentnap Tabcupuaa | Biosynthesis Biosynthesis (also

TUPUK OpraHu3MiIapaa
oM OMpUKManapiaH
Mypakkad opraHuk
MOJIJATAPHUHT XOCHIT
OyauIn.

called biogenesis
or anabolism) is a
multi-step, enzyme-
catalyzed process
where substrates are
converted into more
complex products in
living organisms. In
biosynthesis,
simple compounds ar
e modified, converted
into other
compounds, or joined
together to form
macromolecules. This
process often consists
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https://en.wikipedia.org/wiki/Manufacture
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Organism
https://en.wikipedia.org/wiki/Biochemistry
https://en.wikipedia.org/wiki/Biochemistry
https://en.wikipedia.org/wiki/Biochemistry
https://en.wikipedia.org/wiki/Chemical_substance
https://en.wikipedia.org/wiki/Aerobic_organism
https://en.wikipedia.org/wiki/Anaerobic_organism
https://en.wikipedia.org/wiki/Stainless_steel
https://en.wikipedia.org/wiki/Catalyst
https://en.wikipedia.org/wiki/Catalyst
https://en.wikipedia.org/wiki/Substrate_(chemistry)
https://en.wikipedia.org/wiki/Product_(chemistry)
https://en.wikipedia.org/wiki/Chemical_compound
https://en.wikipedia.org/wiki/Macromolecules
https://en.wikipedia.org/wiki/Metabolic_pathway
https://en.wikipedia.org/wiki/Metabolic_pathway
https://en.wikipedia.org/wiki/Metabolic_pathway

Buorexnonorus | Tupuk opranusmiap éxu | Biotechnology | Biotechnology is the
- OMOJIOTMK KOHYHUSAT Ba use of living systems
XYCYCHSTIQPHUHT and organisms to
caHoaT MUKECUIA develop or make
UILIATAIMIIY XaKUIard products
(daH HyHaIHIIN.
BuopexyabTHBa | Ka3uiMa OOWIHKIAp Reclamation | Plant cultivation after
us- OJIMHTAaHUJaH CYHT the excavation of
KOUJIAPHU TEKUCIIa0 minerals
YCUMIIUK YCTUPHII
BexkTop- TeHJIAPHU KIIOHJIAMIIa Vector In molecular cloning,

doitnananunaguran
peruukoH. Tabuuit
BEKTOpJIap-KUYHUK
1a3Myaanap, Bupyciaap
Ba OakTepuodarmap.
CyHbuii BeKTopaap 3ca
JHK-nuraza épnamuia
Xap Xwi1 MaHOamapaan
onuuran JIHKuu
OMpIAIITUPHUIL ACOCH]IA
Ty3WIaau; YPHUHU
OJIUIII BEKTOPH-
KJIOHJIAIITUPYBYHU
BEKTOD; YCUMIIMKIIapAa
KJIOHJIAII BEKTOPH-
YCUMIIHK XYyXKalpacura
oerona JIHKuu
YTKa3uIl Ba
YKOMITAIITUPUII OUIaH
HIYFYJUIaHaJUTaH F'eH
MYXaHAUCIUTHU]IA
UIUTATUIIAUTaH
BEKTOD; IJIa3MHJIa
BEKTOpHU-OEroHa, €T
JHKnaru ren €ku oup
Heya r'eHJIapHu Oy
XHUIIZary TeHIapu
Oynmarad opraHu3mra
YTKa3u0 KyHHIIHIa
KaTHAIlauTraH
Ia3MHUJA.

a vector is a DNA
molecule used as a
vehicle to artificially
carry foreign genetic
material into another
cell, where it can
be replicated and/
or expressed. A
vector containing
foreign DNA is
termed recombinant
DNA. The four major
types of vectors
are plasmids, viral
vectors, cosmids,
and artificial
chromosomes. Of
these, the most
commonly used
vectors are plasmids.
Common to all
engineered vectors
are an origin of
replication,

a multicloning site,
and a selectable
marker.
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https://en.wikipedia.org/wiki/Molecular_cloning
https://en.wikipedia.org/wiki/DNA_replication
https://en.wikipedia.org/wiki/Gene_expression
https://en.wikipedia.org/wiki/Recombinant_DNA
https://en.wikipedia.org/wiki/Recombinant_DNA
https://en.wikipedia.org/wiki/Recombinant_DNA
https://en.wikipedia.org/wiki/Plasmid
https://en.wikipedia.org/wiki/Viral_vectors
https://en.wikipedia.org/wiki/Viral_vectors
https://en.wikipedia.org/wiki/Viral_vectors
https://en.wikipedia.org/wiki/Cosmid
https://en.wikipedia.org/wiki/Bacterial_artificial_chromosome
https://en.wikipedia.org/wiki/Bacterial_artificial_chromosome
https://en.wikipedia.org/wiki/Bacterial_artificial_chromosome
https://en.wikipedia.org/wiki/Origin_of_replication
https://en.wikipedia.org/wiki/Origin_of_replication
https://en.wikipedia.org/wiki/Origin_of_replication
https://en.wikipedia.org/wiki/Multiple_cloning_site
https://en.wikipedia.org/wiki/Selectable_marker
https://en.wikipedia.org/wiki/Selectable_marker

I'enorepanus- peuunueHt reaomura | Gene therapy | Gene therapy is the
OeroHa reHjiapHH therapeutic delivery
KUPHUTHII EKU OMOJIOTHK of nucleic
00BEKT TYKHMaIapuia acid polymers into a
TCHETHK COFJIOM patient's cells as
COMATHUK XYyXaupajapHu a drug to treat
oIl EpamMu/Ia HACITHIA disease.
KacaJUTUKIapUHH
JIaBOJIAIIL.
I'enoTun- acoc TeHJIAPUHHUHT Genotype The genotype is the
tymnamu. HMpcwuit acoc— part (DNA sequence)
OpraHU3MJIAPHUHT of the genetic make
TCHETHK (MPCHIL) up of a cell, and
KOHCTUTYIIUSCHHUHT Ba therefore of an
YHHUHT Oapya organism or
TCHJIAPHHUHT MaKMYH. individual, which
determines a specific
characteristic
(phenotype) of that
cell/organism/
individual.
I'enodonn- opranusMm Typiapu €ku | The gene pool | The gene pool is the
HOMYJISALHUSCHIATH Xap set of all genes, or
XHJI TeHJIap genetic information,
TYpJIApUHUHT COHH Ba in any population,
TapHXH. usually of a
particular species.
I'eTepo3uc — Oup-OupuIaH KaTop Heterosis Heterosis, hybrid
XyCyCHUsITIIap Ba vigor, or outbreeding
Oenrunapy OmIaH enhancement, is the
bapkIaHyBUH improved or
OOILIaHFUY IIAKITAPHH increased function of
YATHIITHPHII any biological quality
HaTIOKacHIa IMan10 in a hybrid offspring.
OyJran OMPUHYH aBJIO]T The adjective derived
JayparaijapuHUHT from heterosis is
SIIA KOOMIUSATHHHHT heterotic.
OIIHIIIN.
T'ubpun- nyparaii-reHeTuK Hybrid In biology a hybrid,

KUXATIAH Xap XU
Oynran TypiapHu
YATUILITUPUIL
HaTH)Kacua XOCHII

OyJraH rerepo3uroTa

also known as cross
breed, is the result of
mixing,
through sexual
reproduction, two
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https://en.wikipedia.org/wiki/Nucleic_acid
https://en.wikipedia.org/wiki/Nucleic_acid
https://en.wikipedia.org/wiki/Nucleic_acid
https://en.wikipedia.org/wiki/Polymers
https://en.wikipedia.org/wiki/Biologic_medical_product
https://en.wikipedia.org/wiki/DNA_sequence
https://en.wikipedia.org/wiki/Genetics
https://en.wikipedia.org/wiki/Cell_(biology)
https://en.wikipedia.org/wiki/Phenotype
https://en.wikipedia.org/wiki/Gene
https://en.wikipedia.org/wiki/Population
https://en.wikipedia.org/wiki/Species
https://en.wikipedia.org/wiki/Hybrid_(biology)
https://en.wikipedia.org/wiki/Biology
https://en.wikipedia.org/wiki/Sexual_reproduction
https://en.wikipedia.org/wiki/Sexual_reproduction
https://en.wikipedia.org/wiki/Sexual_reproduction

xuHcu. OTa-oHa upcuit
OesruiapuHu y3ua
MYy’KaccamiIallTUPTraH
OpTaHu3M.

animals or plants of
different breeds,
varieties, species or
genera.[1] Using gen
etic terminology, it
may be defined as

follows.
I'unorenes — MYPTaK XaJITaCH Gynogenesis Offspring are
XyXaipaaapuaa produced by the same
YCUMIIMK TIal10 OV v mechanism as in
XKapaéHu. parthenogenesis, but
with the requirement
that the egg merely
be stimulated by
the presence of sperm
in order to develop.
I'udaap- umJagap-3aMOoypyr Gifral A threads - of molds
TaHACUHU TAalllKWUJI
ATyBYM Oup €xu Oup
HE4a XyXanpaaaH
xocui OyiraH,
MHKPOCKOIIJa apaHr
KYpHIL MyMKHH OYyJIraH
UILIap.

T'opMmon TOPMOH Ba OKCHII Hormone Connect hormone and
penenTop PEIeNTOPHHUHT receptor protein receptors, the
KOMILTEKC- OMPUKHIIN, TOPMOH complex first degree of the

TabCUPU amMaJira influence of the
OLIUIIMHUHT OUPUHYU hormone
OOCKHYH.
T'opMoOH cTaTyCH | — OHTOT€HE3/1a YCUMITUK Hormone The general condition
Ba XallBOH TOPMOH status of the animal and

TU3UMHAHUHT YMYMHU

plant structure in
ontogenesis

X0JIaTH,
JecTpykuus — MOITAJIAPHUHT Destruction Loss of physical
napyaaHuIl OpPKaJIn activity by splitting
(bU3HOIOrHK substances
baouMruau
WYKOTHUILIH.
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https://en.wikipedia.org/wiki/Hybrid_(biology)%23cite_note-1
https://en.wikipedia.org/wiki/Genetics
https://en.wikipedia.org/wiki/Genetics
https://en.wikipedia.org/wiki/Genetics
https://en.wikipedia.org/wiki/Sperm
https://en.wikipedia.org/wiki/Sperm
https://en.wikipedia.org/wiki/Sperm

JNuanddepenun UXTHCOCJIALITaH, Differ
1 - OynuHMaiuran
Xy KapajgapHUHT
nuddepennusianmacaa
H OYIMHAETraH Kallyc
XyxKapaaapura
alJIaHUII.
JAunions — Ma3Kyp Typra Xoc Diploid Diploid cells have
COHJIAPHH KYyPCaTyBYH two homologous copi
TOMOJIOTHK es of
XPOMOCOMATAPHUHT each chromosome,
UKKHUTA TYIUITaMU OWJIaH usually one from
XapaKTepJIaHyBYH SJIPO, the mother and one
Xy’Kaiipa Ba OpraHu3M. from the father.
Anddepenumsii | acocuil Ba SHI'U XOCUII
am — oynraH XyKaipanap
opacujaa, IIyHUHTIeK
STHTY XOCHJI OYJITaH
Xy>Kaupalap opacua
dapk ro3ara
KEJITUPYBYU KapaCHiap
KOMILICKCH.
JHK - TI€30KCUPUOOHYKIIEUH DNA Deoxyribonucleic
KHCJI0TaIap acid is
MOJICKYJIaCH, a molecule that
HyKJIeoTHIap (aJICHHH, carries most of the
I'YaHUH, [IATO3HH, genetic instructions
TUMHUH), Ie30KCUprU003a used in the
Ba (hochop kucnora development,
KOJITUKJIApHIaH functioning
TAIIKUII TOITaH. and reproduction of
all known living
organisms and
many Viruses.
JHK dbepMeHTIap TYmIamMu DNA Cell division is
peILITNKAMSCH (JIHK nmonumepasa, replication essential for an
- JUrasa Ba Oomkasap) organism to grow,
Epnamuaa JJHK but, when a cell

HYCXaCHUHU XOCHII
KWIHII OPKAJIA YHUHT
MOJIEKyJIalapuHu
WKKWJIAHUIINA (MKKA
MapTa KyMauim).

divides, it must
replicate the DNA in
its genome so that the
two daughter cells
have the same genetic
information as their
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parent.

Enuxk tuzum —

TalIK1 MyXUT OUJIaH
dakat sHeprus opKaiu
aJIMaIIMHYBYU TU3HUM.

Closed system

A closed system is
a physical system that
does not allow certain

types of transfers

(such as transfer of
mass) in or out of the

system.

Enumkok KOMILIEMEHTJIap sticky ends DNA end or sticky
yuJjaap - xonmaru JJTHK end refers to the
MOJICKYJIACHHUHT OWUTTa properties of the end
UIUM y4uu 0o, of
SHJIOHYKJIea3aiap a molecule of DNA o
Epaamuia kecub r a recombinant DNA
OJIMHAJIN. molecule.
NnenTudgukanu alfHaH YXIIaTHIII, Identification | ldentification in biolo
o - TEHIJIAIITHPHUII-MO/1/1a gy is the process of
€K1 MHKPOOpTaHU3MIIap assigning a pre-
TypH Ba XWJUTAPUHU existing taxon name
aHUKJIAITa KapaTuirad to an individual
TaIKUKOTIIAP TYPH. organism.
Nmmoounu3zanu MeMOpaHaiapaa immobilizatio An immobilized
s (TyTutam) — XyXaiipa, n enzyme is
bepMeHTIapHU an enzyme that is
TYIUIAIIIa attached to an inert,
dboiinagaHuIaUran insoluble material
¢du3nK Ba KUMEBUIA such as calcium
KapaéH. alginate
HNurudurop- TYXTaTyBUU- Inhibitor Enzyme inhibitor, a
dbepmeHTIap, substance that binds
baoyHruHu to an enzyme and
TYXTaTyBUM TaOUUH EKH decreases the
CHUHTETUK MOJIIa enzyme's activity
(CyHBHI1 OJIUHTaH).
HNuaykrop- HOo(aox xonmarra Inductor Inactive state of low
yTKa3aauraH mact molecular weight
MOJICKYJIaJId MOJIJIA. substances.
Nuayxuus- (bepMeHT CHHTE3H, Induction Enzyme induction is

(arnap puBOKJIAHUIIN
Ba MyTalMsAra yxIuaraH
OMOJIOTHK >KapaéHHU
Xapakarra TyIIUPHUIILL.

a process in which
a molecule induces
the expression of
an enzyme.
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Nuunuanus- MOJIEKYJISP Initiation The initial stage of
OUOJIOTUANATH the translation
TPaHCIIALUS process in molecular
KapaéHUHUHT OUPUHYN biology
OOCKHYH.
Nuky6anusi- YCTUPHII-MaBIyM Incubation | Cultivation. microbial
[IAPOUT/A, XapopaTaa exposure at a specific
MUKpOOJIapHU ynuiad temperature
TYpHILL, YCTUPHUILL.
Nuoxyasr- Kymaiitupum ycyau- | The inoculum method of
THPHK OpraHu3MIIap, reproduction of
MacaJiaH, organisms,
MHUKPOOpPraHu3MJIap microorganisms
CYCIICH3USICH 03yKa
MYXHUTIa
YTKa3WIraHaaH KeHuH
SIHTH aBJIOJ] Oepaiu.
HNuTpon - TeHHUHT Intron An intron is any
TpaHCKpHUOIUsUTaHAETTa nucleotide sequence
H “CyKyHaT CaKJIOBYH within a gene that is
MPOIIECCHUHT KapaCHu1a removed by RNA
PHK monekynanapu splicing during
axpannb ynKaéTran Ba maturation of the
KOJIOHJIap MaBXKy/l final RNA product.
OYyJMaraH KUCMH.
Hcenkimk XapOpaTHUHT HOpMaJaH Thermal produced by the
IOKH omminura oprauu3m | shock proteins | body's temperature
OKCHJLIApH TOMOHHJIAH XOCHJI Increase in excess
(UHIO) - Oynaauran oKcusLIap.
KoMnurenuus —

OpradH Ba OpraHU3MHHHI

XyKaupa, TYKuma,

WHIYLUPIOBYU

TabCUPJIAPHU KaOyl
KWJIMIIH Ba yHTa

Competence

In microbiology,
genetics, cell biology,
and molecular

biology, competence

is the ability of
PHUBOKJIAHUIINHI a cell to take up
Y3rapTUPHII OPKAJIH extracellular
cenuduk DNA from its
TabCUPJIAHMIIL environment.
KommiemeHnTap PHK Ba ynra complementar The two base-
3aAHIKHP —

XaMKOPJIMK YYyH MOC

y chain pair complementary ¢
KeJlauraH hains of the DNA
HYKJICOTUJIAPHU molecule allow for
CUHTE3JIaH Y4yH replication of the
doitananunaguran genetic instructions.
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JIHK 3anxxupiapuian

oupu.
Karammus- O30HJIAHTaH XaBO Catalysis Catalysis is the
TapKUOM1a UIIITHUPOK increase in the rate of
ATaUraH a chemical
KHCJIOPOIHUHT reaction due to the
OKCHIJTIOBYMIHK participation of an
XYCYCHSITHHH OIIAPHIII additional substance
called a catalyst
JIuraza-IHK 3aHKUPHJIATH Y3UJITaH DNA ligase DNA ligase is a
KHCMHU specific type of
dbochoampupOor enzyme, a ligase, that
XOCHJT KHJTUTI EpJraMuia facilitates the joining
OMpIAITUPYBYH of DNA strands
(bepMeHT. together by
catalyzing the
formation of
a phosphodiester
bond.
Jlurupaam — JTHKuuHT Oup Ligation the covalent
3aHKUPJIATH Y3UJIHII linking of two ends of
OpPKaJIA AKpAJIraH DNA or RNA
acocyap opacujaru molecules, most
bochoanspup commonly done
OOFJIApHHHUHT XOCHIT using DNA
oyumu. by nbopa ligase, RNA ligase
TYMTOK y4JIapHU (ATP) or other
OMPUKTUPUIILT enzymes.
xotapuaa Ba PHK
OOFIap XOCHI
OynuiMaa Xxam
KYJUTAaHWUJIAIu.
JIn3uc- 3pUb KeTuIl, Lysis Lysis refers to the
napyajaHuI- breaking down of
dbepmentnap, the membrane of

KUCJIOTajJap Ba
UIIKOpJap TabCUPHUAA
XyXKanpaJapHUHT
rapyajiaHuIlIu;
OakTepus Xyxaipacuaa
OakTepuodariapHuHT
KyNaluId HaTUKacuaa
YHUHT 3pU0 KETUIIN.

a cell, often
by viral, enzymic,
or osmotic mechanis
ms that compromise
its integrity.
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Mapkep (JIHK) | snextpodopes reiuaa Marker Genetic marker, a
- dbparmeHTIAp (DNA) DNA sequence with a
YIIYaMUHM aHHKJIAII1a known location
dboiinagaHuIaUran associated with a
MabJIyM YIdaMIaru particular gene or
JTHK ¢parmenTh. trait
Mapkep rex — YKOWUJIAIITaH JKOIH Marker gene A marker gene is
AQHUKJIAHTaH Ba aHUK a gene used
(GeHOTUIMK KYpUHUILTA in nuclear
9ra r'eH. biology and
molecular biology to
determine if a nucleic
acid sequence has
been successfully
inserted into an
organism's DNA.
Matpuna. 1) mabirym Oup TaHa Matrix Matrix, the material
(maxon) 6ynuo, yHra or tissue between
Kapal SHTH MAKITHUHT cells in which more
XocuJ Oy, 2) specialized structures
(Moekymanu are embedded
ouonorusina) JIHK Ba
PHK unnapunu
KOMILUIEMEHTJIIap
CHUHTE3JIaHUIIH YIYH
acoc cudaruia xu3mar
KrJiagurad Ba HyKJICHH
Kucjoralapaaru a3oT
ACOCJIAPUHHWHI" KCTJIMI'H.
MaxcyagopJiuk MoJ1ajap XOCUil process
JKapaéHu — Oynumm Ba performance | metabolism and plant
MeTa00IU3MHUHT at the same time be

ycumimkaa Oup BakTAa
KeyaéTran (pU3HOJIOTHK,
OMOKUMEBUA, OMODU3UK
Ba OoIlIKa
JKapaEHIIapHUHT
WUFUHIINCHU, IOHOP-
aKIIenTop
MyHoca0atiap Ba
TE€HETUK Ha30paT
acocuza
YCHMJINKJIQPHUHT

attributed to
physiological,
biochemical,

biophysical processes

and other donor
acceptance of a set of
relationships and the

importance of the
genetic control of the
plants on the basis of
economic bodies for
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XYKaJIUK aXaMUATH
KUMMAaTJIIN
OpraHJIApUHUHT
HIaKJUIAHUIIIH,
HKKHAJIaM4U
aJIMaIIMHHUIITHU
TabMHUHJIAHUIIIH.

securities in the
secondary market
exchange.

MeTa00J1u3M-

OpaJNK aJIMaIIHHHUIIL,
STEHA MOJTAJTAPHUHT
Xy’Kampa n4ura Tylmrad
BaKTUJaH OXUPTH
MaxcCyJoTJIap XOCUJI
OyJryHra Kaaap
alJIaHMIIIN; KaTa00IU3M
Ba aHa0OJIM3M KapaéHu
WUFUH]IUCH,
KOPOHFYJIUK/A
KeyauraH
MeTaboIn3M-
MHUKPOOPTaHU3MIIAPHUH
r (KUpMU3U
OaxTepusiap
Rhodospirillum)
KOPOHFHUJa a3p00 Xx0Jiaa
YCHII XyCyCHUsTH. by
XYCYCHST
Oaktepusiiapaa Hadac
OJIUII 3aHKUPUHUHT
KepaKJId KucMIIapu
OopauruaaH aajnojaT
Oepaau.

Metabolism

Metabolism is the set
of life-
sustaining chemical
transformations withi
n the cells of
living organisms.

MeTtabosutaap-

MeTaboJIM3M KapaéHuaa
XOCHJT Oyauran
MoIanap.

Metabolites

Metabolites are the
intermediates and
products
of metabolism.

Mukpoopranus
MJIap YIOIIMACH-

Xap JIouM Oupra
ydpaiurad Ba oup-
Oupu OuitaH OOFIIUK

X0JIaa sinIapuaurad
MHKpPOOPTaHU3MIIap
OupJalMacH.

microbial
colony

A microbial colony is
defined as a visible
cluster of
microorganisms
growing on the
surface of or within a
solid medium,
presumably cultured
from a single cell.
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Muxkpodaopa- Xap XWj TypJar Microorganis a collection of
MUKPOOpPTaHU3MIIAPHUH ms different species of
I' MabJIYM SIIIAII microorganisms
MYXUTHIArd TYILJIaMH, living environment;
ABTOXTOH avtoxenon
MUKpodIiopacy; CyB microflora;
MUKpO(hIOpacH; XaBo microflora;
MUKpodIopac; 0aTunK microflora; mud
MUKpOQIIOpacH; microflora; normal
oJataard MUKpodIiopa; microflora;
OpTraHu3M microorganism;
MUKpOQIIOpacH; microflora; soil
Kymmmua MUKpodIopa; microflora; rizosfera
TYNPOK MUKpodIIopacu; microflora.
puzocdepa
MUKpodIopacu.
Muuesnnii- 3aMOypyF TaHa- Mycelium Mycelium is
3aMOypYyF, )KyMIalaH the vegetative part of
Ty BITACHMOH a fungus, consisting
3aMOypy¥FIapHUHT of a mass of
ycaauran TaHacu branching, thread-
o0ynmu6, Oup Ba Ky1 like hyphae.
Xy’KapaJi hmgaiap
(ruc)nan ubopar.
Momudukamus- | mukpoopranusmiapuus | Modification | A modification is a
I QeHOTUITHK change in
y3rapuiiu, sbHU the physical
XyKalpaHUHT T€HETHK appearance of
anrmapatiapura an organism
aJyloKaop Oyimaraxn (phenotype) caused
y3rapuiuiap. by environmental
factors.
Mopdorenes — | opran (opra”orere3), | Morphogenesi Morphogenesis is
TYKUMa(TUCTOTeHE3) Ba S the biological

XyKaupaJapHUHT
(uTOoTeHe3 EKU
XyXKanpaJapHUHT
nudhepeHITUsITaHHIIIN )
[IAKJUTAHUII )KapaEHH.
Opranu3mMiIapHUHT
PUBOKJIAHUILIN
KapacHuaa
TU3UMJIAPHUHT
TabaKaJTaHMIIIY.

process that causes
an organism to
develop its shape.
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MyTarenes- MyTareHe3 Mutagenesis Mutagenesis is a
Y3rapuITHUHT process by which the
(MyTareHe3HHHT) pyi genetic information
OepuIlH-OpraHu3MIa of an organism is
UPCHI Y3rapuIiap- changed in a stable
MyTalMsUTAPHUHT manner, resulting in
BY)KYJTa KEeJIUII a mutation.
*apa€nu. by xxapaéu
acocuja UpCcui
axO0pOTHHU CaKJIOBUH Ba
HacJra yTKa3yBuH
HYKJICUH KHCIIOTaIap
MOJICKYJTACHHUHT
y3rapuiliu €Tau.
MyTarenaap — JIHK monexkynacuna Mutagens A mutagen is a
MYTalUsJIAPHUHT a0 physical or chemical
OYJMII YacTOTaIapHHU agent that changes
OLIUPYBYH OMUJIL. the genetic material,
Upcusitau usually DNA, of
y3rapTupyBUMIap- an organism and thus
MyTaIHsuIap XO0CHII Increases the
KWITyBYH (pU3MKaBUil Ba frequency
KUMEBHIA OMUILIAP; of mutations above
the natural
background level.
MyTauus — I'eH, XpOMOCOMaaru Mutation A mutation is a
HYKJICOTH]I U3YHILIUK, permanent alteration
T€HOMHHUHI OUpopTa of the nucleotide
OCJITMHUHT Y3rapuIimra sequence of
Ba YJIapHUHT the genome of
aBJoJapaa an organism, virus,
CaKJIAHUILIUTa OJIN0 or extrachromosomal
KEJTyBYH CITIOHTaH Ba DNA or other genetic
WHIYIUPJIaHTaH elements.
Yy3rapuIiu.
Humon - y €ku Oy huTorapMoH Target cell target cells are red
XyzKaiipa— PEUCHTOPUHM TYTYBYH blood cells that have
Ba (PUTOrapMOHHHUHT the appearance of a
KOHIICHTPAIUACH shooting target with
y3rapraiaa a bullseye.
MeTab0JIM3MHU
Y3rapTUpyBYH XYKaupa.
Hyxnenn typau Hykiaeotupiap | Nucleic acids Nucleic acids are
KHCJIOTAJap — KOJITUKJTapUIaH biopolymers, or
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TaIIKWUJI TOTITaH I0KOpHU
MOJICKYJISIp TaOUuit
OupuKMaIap
(mosnumepiap).
XyXanpa Mar3uHUHT
ACOCHHHM TaIIKHII
Kunagu. Hyknenn
KUCIIOTAIAPHUHT UKKH
typu: PHK, IHK

large biomolecules,
essential for all

known forms of life.

Nucleic acids, which

include DNA (deoxyr
ibonucleic acid)

and RNA (ribonuclei
c acid), are made

from monomersknow
n as nucleotides.

Xy KalpaJlapHUHT
JIOUMUI
KOMITOHCHTIAPUIHD.
Hoocdepa- onocdepanu Tabuar Noosphere The noosphere is the
KOHYHJIapH acOCH]1a sphere of human
OOIIKAPHII, HHCOH thought
OHI'MHHHT FOKOPH
TapaKKUM STUIIU
Opranorene3 — | yrommacnaan ycaérran | Organogenesis In animal

KaJUIyC XyXapanapuaa
opraujuap (uiaus,
OonutanFuy OGapriap Ba
HUXOJUIap) XOCHJII
Oynui sxapaéHu.

development, organo
genesis is the process
by which the
ectoderm, endoderm,
and mesoderm
develop into
the internal organs of
the organism.

O4YuK TH3UM —

TaIIKd MYXUT OWJIaH
SHEPrus Ba MO Iajiap
OMJIaH aJMaIIUHAIUTaH
TH3HM.

Open systems

the external
environment and the
energy and material
exchange with the
system.

O3HK 3aHXKHPH-

MOJITAJIAPHUHT aljlaHMa
Xapakartu

food chain

A food chain is a
linear network of
links in a food
web starting from
producer
organisms and ending
at apex predator
species, detritivores,
or decomposer
Species.

O30H0M3-

O30HHUHT UKKHJIAMYU
Ba OMpJamMuu yriepos
Oornapura GUKCaTIHS

Oxonolysis

The process of fixing
the first and second
carbon ozone

111



https://en.wikipedia.org/wiki/Biomolecule
https://en.wikipedia.org/wiki/Life
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/Monomers
https://en.wikipedia.org/wiki/Nucleotide
https://en.wikipedia.org/wiki/Embryogenesis
https://en.wikipedia.org/wiki/Embryogenesis
https://en.wikipedia.org/wiki/Embryogenesis
https://en.wikipedia.org/wiki/Ectoderm
https://en.wikipedia.org/wiki/Endoderm
https://en.wikipedia.org/wiki/Mesoderm
https://en.wikipedia.org/wiki/Internal_organ
https://en.wikipedia.org/wiki/Food_web
https://en.wikipedia.org/wiki/Food_web
https://en.wikipedia.org/wiki/Food_web
https://en.wikipedia.org/wiki/Autotroph
https://en.wikipedia.org/wiki/Autotroph
https://en.wikipedia.org/wiki/Apex_predator
https://en.wikipedia.org/wiki/Detritivores
https://en.wikipedia.org/wiki/Decomposer

KapaéHn connection
Ilaprenorene3 — | acocHuHr (¢akar ona | Parthenogenes | Parthenogenesis is a
XyXaipa resnapu IS natural form
UIITHPOKHU/IA of asexual
PHUBOKJIAHMIIIH. reproduction in which
growth and
development
ofembryos occur
without fertilization.
Ilnazmuna — ABTOHOM Plasmid A plasmid is a
pETUTHKAIMSITIAHUTIITA small DNA molecule
KOJUP, TApKUOnIa within a cell that is
PELUIHECHTIAPHUHT physically separated
OeroHa reHJIapUHH Ba from a chromosomal
oomka JJTHK DNA and can
W3YUJUTUTHHA TYTHII Ba replicate
TeHOMTa KUPUTHUIII independently.
XYCYCHSITHIa 3Ta, HKKH
3aHXKHUPIIHA XaJTKACUMOH
JHK rmmazmua BekTopu
acoCH.
Moimagenmia | noymaneHwr kuciora | Polyadenylati | Polyadenylation is
I — W3YMJITUTMHAHT on the addition of
sykapuot PHK 3-yuwnra a poly(A) tail to
YHUHT CUHTE3HU a messenger RNA.
TyraraHuJIaH CyHT
OMPUKHIIIN.
HMoanmionaus — OpTraHM3M TaruIou Polyploid Polyploid cells and or
XpoMocomaiap ganisms are those
WUFUHIUCUHUHT containing more than
Kappay OPTHIIN OWIaH two paired
OOFJIMK OYJNITaH UPCHiA (homologous) sets
Y3rapyBYaHITHUK. of chromosomes.
Ipoandepanus XyXaiipa Ba Proliferation The term cell
- TYKAMaJTapHUHT growth is used in the
KYTIalui uyau ounaH contexts
XOCHJI OYJIHIIIH. of cell development
and cell division
(reproduction).
IIpomoTtop- TCeHHUHT promoter In genetics,
TPAHCKPHITIHSCH a promoter is a region
OOIUTAHUIIN YIYH of DNA that

KaBOOTap KUCMH.

Initiates transcription
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of a particular gene.

IIponyxkieyc — ypYFIaHTaH TyXyM Pronucleus A pronucleus is the
XyXKaipa sapocH. nucleus of a sperm or
an egg cell during the
process
of fertilization, after
the sperm enters the
ovum, but before they
fuse.
IIpoTon Maxcyc OKCHJIIap Proton pump A proton pump is
noMmnacu Epnamua an integral membrane
POTOHJIAPHUHT protein that is capable
Xy)karipa MeMOpaHacu of
OPKaJIM YTHUIII KapaHMU. moving protons acros
s a biological
membrane.
IIporomnacr | mexaHuk iyn omnan €ku | Protoplast Protoplast, initially
dbepmenTiap Epaamuaa referred to the first
XyKaripanap KOOuruIan human[citation
MaxpyM KHJIMHTaH, needed] or, more
MeMOpaHa Epaamusa generally, to the first
ITAKJIAHA YIIIIa0 organized body of a
TYPYBYH YCUMITUK species. In
XyXaipacu. modern biology.
Ipodar OaxTepus Prophage A prophage is
XpOMOCOMAacura a bacteriophage geno
ypHaIirad ¢ar recHOMH. me inserted and
JIuzoren integrated into
OakTepusIapaaH the circular bacterial
AIIUPHUHTaH, DNA chromosome or
FOKMaWIUrad IaKjijgari existing as an
MY BTaJTHIT extrachromosomal
OakTeprodar. plasmid.
IIpoueccuur CTUJIHIII KapaCHH Processing maturation
Perenepanmusi- XyXaupanap Regeneration cell recovery
TUKJIAHUIIIH.
PexoMOMHAHT TypJIY TCHIIap Chimeric gene | Chimeric genes form
TeH — KOMIIOHEHTJIapUIaH through the

TapKI/I6 TOII'aH I'CH.

combination of
portions of one or
more coding
sequences to produce
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new genes.
These mutations are
distinct from fusion
genes which merge
whole gene

sequences into a
single reading frame
and often retain their
original functions.

PexoMOMHAHT

Typau MaHOanapaan Recombinant

Recombinant

JTHK- onmuuras JIHK DNA DNA (rDNA)
KHCMJIapuaaH noopar molecules
JTHK. are DNA molecules
formed by laboratory
methods of genetic
recombination to
bring together genetic
material from
multiple sources,
creatingsequences tha
t would not otherwise
be found in
the genome.
PexomOunanms- KPOCCHUHTOBEP Recombinatio | krossingover parents
HATHKACUIa OTa- n as a result of genetic
OHaJIap FCHJIAPUHHUHT re-classified
KanTa (stratification).
rypyxJjianumm(tadbakaia
HUIIIN).
Penapanus- JIHKHUHT cuHTe3n Repair DNA repair is a
BaKTHJIa XaM/Ja Xap XU collection of
(Gu3HK Ba KUMEBUH processes by which
OMUJUIAP TABCUPH]IA a cell identifies and
JTHK monekymacu corrects damage to
y3mIHO KOoJraH €Ku the DNA molecules
[IMKACTJIaHTaH that encode
MOJICKYJTaJlapHH its genome.
Ty3aTuuira oyiraxn
Xy KalpaJlapHUHT
Maxcyc Baudacu.
Penpeccus- T'eH dKcIpeccusicnad Ba | Repression Expression of the

€Xyn ymaHra
TAATYKJIA (PepMEHT

gene and the
mechanism of

CUHTE3UHHU TYXTaTUII

recovery of
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MEXaHH3MHU. enzymatic synthesis

Penpeccop- Mabiaym oneponya PHK Repressor A repressor is

CHUHTE3UHHU a DNA- or RNA-
TYXTaTaJuraH binding protein that
OOIIKApPyBYH OKCHIL. inhibits
the expression of one
or more genes by
binding to
the operator or
associated silencers.
PecTpukTa3asap | xecyBuu (pepMeHTIIAD, Restriction A restriction
- PECTPUKITUS enzymes enzyme or restriction
dbepmentaapu, JJHKHU endonuclease is an
MabJIyM Oup enzyme that
HYKJICOTH/IJIap cuts DNA at or near
KaTopH/ia KecaJauraH specific recognition
dbepmentiap. I'en nucleotide sequences
MYXaHIUCITUTH]IA known as restriction
KYJUTaHWJIaIUTaH sites.
BOCHTA.
Caiir- YpYH, )KOMITaHUTII- Site- Location, location of
TeHJIAp XapUTaCHIaru a point mutation in
HYKTQJIM MyTallus YpHU. the gene map
CermenT- Kapik, OyiaK. Segment- snippet
Cenexnms- TaHJIAlI-XalBOH, Selection- new strains of
YCUMIIUK Ba microorganisms
MUKPOOpPTaHU3MIIaPHUH
T STHTH 30TJIapH,
HaBJIapy Ba
HITaMMJIAPUHU SPaTHIL
yCYJIIH.

CKpUHUHT- outTa XyX)aipamaaH Screening Before switching on
KJIOH OJIMII MyJu OuiiaH the contents of a
MUKPOOPTraHU3MIIApPHUH clone of the candidate

T apajail chart smeshannye
HOMYJISAIHSICHIAH population of
KeparuHu akKpaTHIIL microorganisms po
points.
CyocTpart- 03yKa MyXHT- Substrat- Pitatlnaya

MUKPOOpPraHU3MJIAPHUH
I YCUIIIM YUyH KEpaK
OyaraH o3yka MyXHTH.

consistently dlya
microorganisms
kultivirovanie
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TepMmoaunamux
TH3UM

KaiTa XOCHJI KWJIHILI,
TYILIAll Ba
ol nananuIn
XYCYCHUSITUTA 3ra y3apo
OOFJIUK dJIEMEHTIIAp
KOMILJIEKCH.

thermodynam
Ic system

| Properties sobratat
complex elementnye

Tpancaykuus-

OaxTepuodarmap
€paamuia TEHETUK
MaTEepUaIHU TOHOP

Xy>KanupaJlad peLUIUECHT
Xyxaitpara oau0 yTui.

Transduktsiya

Perevesti
retsipientnyx
candidate trace
donornyx candidate s
pomoshchyu
bacteriophage

YasTpapuabTp | Koutona 3appadanapuu | Ultrafiltratsiy The process of
anus - KPATHII KapaEHUIUP a selection of the
colloidal particles
®daraap- BUpYCIap. Fag- virus
deHoTHII- OpraHU3MJIAPHUHT Phenotype Sum Properties signs
PUBOKITAHHIIN during development
*)apa€Huaa r3ara of the organism
KeJIraH XxaMMa OeJIru Ba processes
XyCYyCHUATIIAp
WUUFUHINCH.
depmeHTep- allpuM XOMalEnapHu Fermenter- Apparatus for
MHUKPOOpPraHUu3MJIap fermentation of
Epaamuia OMKFUTHUIIL certain raw materials
yUYyH HILIaTHIaATaH using
XamMma TOMOHHU Oepk microorganisms
ac000.
®epmenTaap- | buosoruk karanmsarop Enzymes biocatalyst
duUTOAIEKCHHIA | TCHOTHUITUK Ba peajl phytoalexins Genotype and the
p- KOMIIOHEHTJIapH. actual components
®oToCUHTE3- épyrnuk sHeprusicu | photosynthesis | Identification of the
UIITHPOKHU/IA organic substances
YCUMIIUKIIAp, CO2 in bacteria,
CYBYTJIapH Ba aiipuM some algae with light
OaxTepusiiap energy
xyxaitpanapuna CO,
JIaH OPTaHUK MOJIIAJIap
XOCHJI OYJIUII JKapaéHu.
PparmenTiaap napyajap, Kucmiap. Fragments Part
XeMOCHHTE3 arpum xemosintez Class pitaniya
MHKPOOpraHu3MjIapra spetsificheskimi dlya

X0C OYJIraH O3UKJIAHUII

microorganisms
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TYpH. opredelennyx
HenTpudyra- KPATKUY,aHATTUTHK Tsentrifuga- | Separator, analytical
(;maGopaTopust) (laboratory)
aXpaTKU4; TeOpaHyBYH Separator; vibration
aKpaTKU4; TOPU30HTAI Separator; horizontal
KpaTKNY, Separator; and
OyFJIaHTUPYBYH evaporating
QXKPAaTKUY; YYKTUPYBYH Separator; Mazur
KPaTKU4; THHIUPYBYN Separator; Stir
aXpaTKU4; MperapaTuB Separator;
KpaTKUY; ¥3-Y3UHU Preparation
Oyuraraaura Separator; self-
@KpATKWAY; CY3HII HYIu released Separator;
OusaH uIaiaurad swimming, working
KpaTKUY; KYTI through the
OYITUMITN @XKpaTKHY; Separator; Separator
yTa Te3 aiylaHaIUraH for the most part;
aKpaTKHY; very quickly turn into
TabakanalTHPyBYH, Separator,
TaOBYTIN AXKPATKHUY. differentiated
divergent Separator.
Huro3un- JIHK Ba PHK Ctosine he Fundamental
TapkuOua 6ynran pyrimidine in DNA
MUPUMUJIUH ACOCH. and RNA
DHEPrUusiHMHI | PHEPTUSHUHT JOHOPIAH Energy Parcel Energia via
MHUTPAIMSIAHA | aKIeNTopra TYKHAIITYB migration stolknovenie s donor
1107 1ynu OWiaH y3aTuiIvim or acceptor
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