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l. UIIYU YKYB JACTYPHA

Kupu

JlacTyp pHBOXIJIaHTraH MamilakaTiapJard XOpWXKHUil Taxpubanap acocuiaa
“KumMEBUN TEXHOJIOTHIAPY KaWTa TauW€priaml Ba Majaka OLIMPHUII WyHAJIWIIN
Oyiinua unuiad YMKWITaH YKyB pexka Ba JacTyp Ma3MyHHUJaH KeTuO YMKKaH X0JIIa
Ty3wiral 0ynu0, y 3amMoHaBuUi Tanmabiap acocuia KaiTa Tailépiam Ba Mmajaka
OILMPHII >Kapa€HIaPUHUHT Ma3MYHUHN TAKOMUJUIAIITHPHIN XaMaa OJIMM TabIuM
Myaccacallapu IMeIaror KaJpJapUHUHT KacOWW KOMMETEHTIWTMHU MYyHTa3aM
omupu® OopuIlHU Makcaa Kwiaau. JlacTyp Ma3sMyHM OJHMM TabJIMMHHUHT
HOPMAaTUB-XyKYKHI acocjlapd BAaKOHYHUWIMK HOpPMaJIapy, WIFOpP TablUM
TEXHOJIOTHSUIApM Ba NEJAaroruKk Maxopar, TabiuM jKapaéHiapuua axO0opoT-
KOMMYHHUKAIUSA TEXHOJIOTMSJIADUHU KyJUlall, aMajluid XOPWKUM THJ, TU3UMIIA
TaxJIWJI Ba Kapop KaOyJl KWJUII acociapy, Maxcyc (aniap Heru3uma WIMUNA Ba
aMaJinil TaJKUKOTJIAp, TEXHOJIOTUK TapakKUET Ba YKYB JKapaCHUHU TAIIKWJI
STUIIHUHT 3aMOHABUHU ycnyOnapu Oyilmya cYHITH 10TyKjaap, riodan MHTepHer
TapMOFH, MyJbTUMEIHA TH3UMIIApU Ba MacodanaH YKUTUII YyCYJJIapUHU
V3mamrtupum  Oyiiuya  sHrU  OWwiMM, KYHUKMa Ba  MaJlaKaJlapUHU
HIAKJUTAHTUPUIIIHYU Ha3apja TyTaau.

“Monekynsip Ouonorus Ba HaHOOMOTeXHONOTUs  (aHum  3aMOHABUU
OMOTEXHOJIOTUK ycyiuiapaaH (oiifagaHud 03MK-OBKAT, YJHEPTETHK pPecypc, aTpod-
MYXUT U(DIOCTAHUIIMHUHAT OJIUHU OJUIN OujiaH OOFJIMK MyaMMOJIapy €YMMUHU
TONMII, YCUMJIMK Ba XauWBOSH XykaupajllapuJaH TPAHCIE€H OpraHu3miap, TYpJIH
cTpecc oMwmiuiap, OakTepusi, 3aMOypyF Ba BHUpYyclap, repOuIuaiapra 4uamiiv
YCUMIIMK HIAK/UIAPUHU SPaTHILL, XyXalpaJapHUHT UH BUTPO THU3UMUJA SIIAIM Ba
KYMaluIll XyCyCUSATIapH, pEereHepalsUIaHuIIN Ba YJAPHUHT TOTUIIOTEHTIMIUHU
Yyprauuin, YCUMIIMKJIAp XaWBOHJIAp XyKalpajapu KyJbTypacuman ¢oiinananuo,
JOpY Tipemnapatiap, Ouwojoruk ¢aos Mojjanap, O3uWKa KyIIuMmuajgapaiap Ba
OolIKaNapHU UIILIA0 YUKAPUIIITA aCOCTAHTaH.

MoayJaHMHI MaKcaau Ba Basudaaapu

“Monexynsap ouonozusn ea HAHOOUOMEXHO102UA MOOYTUHUH2
maxcaou:Mornekyisap 6MoJ0Tus Ba HaHOOMOTeXHOIorusApanu ycynapu €paaMmuaa
MUKpPOOpTaHU3MIIap XyXkalpacura 0OIIKa OpraHu3MIIapHU TeHJIAPUHU KUPUTHUII Ba
Iy TEHJAPHUHT MAaxCyJIOTJIADUHU OJIUII, YCUMIHMKIAPHUHT aTpod MYyXUTHHHT
CTpecc OMWIIapura Kaplid Kypamuil KOOWIMSATHHU OIIUPUII  HWMKOHUSTIApU
OWJIaH TaHUTITHPHILIITUD.

Monekynap oOuonocus eéa HAHOOUOMEXHONO2UA MOOYIUHUHZ MAKCAOU:

pekomOunanT JJHK Ba PHKnap onum, XxyxalipamapagaH TeHJIApHUA aXpaTull,
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TeHJIAp YCTUJA MAHWMYJIUATCUSIAp YTKA3WIN, YJIapHH OOIKAa OpraHu3MIIapra
KUPUTHII OPKAIH SIHTU UPCUH XyCyCHATTra 3ra OYiraH T€HETHK CTPYKTypaiap Ba
OpraHM3MIIap SIPATHIN, XyKalpamapHU OWOCHHTETHK TOTCHCUAIHIAH aMajuid
dboinananuI MyMKHHIUTHHE acociad OepHuii.

Mopaya 0yiinya THHIVIOBYWIAPHMHI OWJIMM, KYHMKMA Ba MaJIaKaJIapura
KYHHJIaauran tanadJap:

“Monexynssp OHOJOrMsl Ba HAHOOMOTEXHOJIOTHS KypcH OyiiMuya THHIJIOBUMIIAp
Kyliugaru sHru OwiMM, KYHMKMA, Majaka Xamaa KOMIETeHLMsulapra  ara
oynuiiapu Tanad dTUIAIN:
Tunriaoun:
® TEHOM Ba Xy)Xailpa MyXaHAUCIUTUHUHT Bazudaiapu;
e OKCWIIap OMOCHHTE3WHUHT YMYMUU CXEMAaCH;
® TCHETHK KOJ TyLIyHYaJapy,
® T'€H MyXaHIWCIUTUHUHT MOAJAUMN aCOCIApH;
o pexomOuHanT JJHK Texnonoruscu;
e ¢&T reHJIapHU YCUMIIMK XYKalpacura KUPru3uil nyJiapu,
® XaifBOH Xy)Kailpanapu TpaHc(HOpMaTCHUsCH;
e XyXalpa MyXaHIMCIINIH;
e ruOpHUIOMA TEXHOJOTHUSCH;
® [CHOMHH KOHCTPYKCHSI KWIUIIHUHT TPUHCUIUIAPU OUAUMIUKEDAK;
Tunraoun:
® T'€H MyXaHJUCIHUTUAA FOKOPU CU(ATIIM BEKTOPJIAPHUHT XyCYCUSATIAPH,
PECTPUKCHS Ba JIUTUpJIALL,
® KEpakiM XycycusiTiapra sra Oyiran YCUMIIMKIIAp sIPaTUIl, XallBOH
XyXxaipanapu TpanchekcuscH;
e OMOTEXHOJOI'MK UILIA0 YMKApHILJA XOM allé Ba MPOAYTCEHTIIAp XaKua;
® TYKUMaJIapHU YCTUPYBYM IENTU BAKTOPJIApHU Ba OOIIKA OMOJIOTUK
MaxXCyJOTIAPHUHT SHTH aBIOANApUOYHHUaKyHUKManapuzasra Oy Inig;

TunrjgoBumn:

e pexomOuHaHT JJHKnap TeXHOIOTUAICHHU SApATHIIL,

® TpaHCIeH YCUMIIMKJIAp Ba XalBOHJIAP OJIUILI;

e XxyXalipanap OMOTEXHOJIOTUSACH ACOCHIa KyPFOKUMIIUKTIA, IIYPXOKIIUKTA,
Typau ¢pUTONATOreHIapra YMAaMId YCUMITHKIIAp OJIMILL

® Manakanapuzasra OYIUIIN 3apyp.
TunrjgoBumn:



® KHIUIOK XYXaJIWTH YUyH OHOmpenapaTiap Uiuiad YuKapuin
TEXHOJIOTUSUIAPUHU OOIIKAPUIII Ba HA30paT KHUJIHILL;

e OHOTEXHOJIOTHK MaxCyJIoTiap UIiad YuKapuil kapaéHIapuaara MaBxy/q
n0713ap6 MacaalapHH €YUl y4yH MHHOBAIlMOH TEXHOJOTHsUIapAaH
doitnananur;

e OHOTEXHOJOTHK MaxCyJIOTiap UILiad YMKapull )xapaéHua SKCIepuMeHTal
TaJAKUKOTIApHU YTKA3UIII Ba OJIMHTaH HATI>Kajlap acoCH/Ia yJaapra UIIjioB
Oepulll Komnemenyuaapuza 3ra OYIUIIN JTO3UM.

MoayaHu TAIIKKHJ 3THII Ba YyTKA3UII 0yiiM4a TaBCUsLJIap

“MoJiekyssip OMOTEXHOIOTUS” KypCcH Mabpy3a Ba aMalvil MalIFyJoTiap aKiInuaa
o0 Gopuitain.

Kypcan §ykutumn skapa€Huja TAbJIMMHHUHT 3aMOHAaBUH  METOJJIAPH,
MeJaroruK  TEXHOJOTUSJIAp Ba  axOOpPOT-KOMMYHHUKAIUS — TEXHOJOTHUSIapU
KYJUITAaHWIMIIY HAa3ap/Ja TYTWITaH:

-Mabpy3a Japciapuia 3aMOHABUK KOMIIBIOTEP TEXHOJIOTHsUIApU €pAaaMuia
MPE3EHTAIMOH Ba JIEKTPOH-TUIAKTUK TEXHOJIOTHUSIIAP/IAH;

- YTKa3WIaIUTraH aMaJIiii MAIIFyJIOTiapAa TEXHUK BOCUTAaJIapAaH, SKCIpecc-
CYpoBJIap, TECT CYpOBJApH, aKJIUM XYKyM, TYpPYXju (UKpIall, KUIUK TypyXJap
OwlaH uIUIanl, KOJUIOKBUYM YTKa3HIIl, Ba OOIIKA UHTEPAKTHUB TahJIUM YCYJJIApUHU
KyJulall Ha3apa TyTHJIAIH.

MoayJHMHT YKYB peskagaru 0omka (panap Ouian 00FJIUKINTH Ba
Y3BUIJIUTH

Monekynsip Ouoisiorusi Ba HaHoOMOTexHojdorusihanu Kaiita Tail€piam Ba
Majaka oIMpUIl WyHamumuHu “‘buorexHonorus” wmyTtaxaccuciauru Oyiinua
kuputuarad “Canoar OuorexHojoruscu” Ba ‘“MykoOun sHeprusi ManOanapu”
banu OminaH y3mykcu3 OOFIMK OYnuO, ymoOy (anmapHu Y3namTupuiiia Hazapui
acoc OynmuO xu3Mmar Kujagu. ‘“‘Monexkymnsp OuoTexHoJoTHs ~ (aHUHU TYIHUK
Vy3nmamTupuiga Ba amManuii Bazudanapau Oaxapuimina “TabiuMiaa MyJlbTUMeInUa
TU3UMIIApU Ba Maco(aBuil YKUTUII MeToIapu”, “IIEKTPOH MeJaroruka acociaapu
Ba TMENAarOrHUHT IIaxXCUM, KacOWil axOopoT MalJIOHMHM JIoMWXajam’’, xamja
“AManuii XOpW KUl TWJIHHM YPraHWIIHUHT MHTEHCUB ycyiuapu” ¢aniaapu €paam
oepaau.



MoayJHHHI 0JIMH TABJIUMIATH YPHHU

“ Mounekyssip OuoTexHosorus paHu KaiTa Ta€piall Ba Majiaka OIIHPHUIILL
nyHamumuHan “ buoTexHojorus” MyTaxacCUCIUrd Oyinda maxcyc daniapjaH
napc OepyBuu npodeccop YKUTYBUMIAP YUyH MYXUM YPUHHH drajiaifu. Yoy
¢an Onmii TapaMM Myaccacaiapyjaa Tajaba Ba menarorjiap TOMOHUAAH VKYyB-
WIMHA WIUTapUHU 0O OOpHI y4yyH acoCHil Hazapuil Ba aMaluil OMIMMIIApHU

oepau.
Mopaya 0yiin4a coatjiap TAKCUMOTH
MopayJa maB3yJapu THHIJIOBYHMHMHI YKYB
IOKJIaMacH, coaT
Ayauropus -
VKYB IOKJIaMacu =
Ne § JKyMJIalaH §
= = = = =
28 EZ &9
= Z 52§ <
= =
1 | JHK PHK,okcui OnocuHTE3H, 6 2 4 -
pexombunant J{HKnap texnonoruscu
2 | MukpoOnOIOTUK TU3UMIIAPHUHT 10 | 2 6 2
MoJieKysip onorexnosorusicu, JIHKHu
KUMEBUM CUHTE3AllI,
HYKJIEOTHAIapKETMa-KETINTUHH
AHMKJIAlI Ba OKCWJLIAP TEPANEsCH
Kamn 16 | 4 10 2

Ha3zapwuii MmaTepuajiap Ma3MyHHU
1-man3y: IHK, PHK Ba okcui 6uocunresu,pekomounant JTHK aap
TEXHOJIOTUSICH

JIHK, PHK Ba okcun 6uocunTe3u. TpaHCasIus, TPAHCKPUIILHS, PETTHKAIUS.
['eH, reHOM Ba Xy»Kalipa MyXaHJIMCIUTY 3aMOHaBUN OMOMYXaHUCIMKHUHT aCOCUN
nynamumuaup. ['en, reHom Ba Xyxaiipa MyXaHAUCIUTUHUHT BazuQaniapu.

Pexombunant JIHK TexHomorusicu. Pectpukumsi Ba nurupiaii, €T TEHHH
BekTOpra kyuupuiul. TpaHcpoOpMalMSIHUHT axaMusITH Ba acOCUM ycCyJiapH.
[[Irammnap onum. Bekropiiap Ba yJapHUHT I'€H MYXaHAMCIWTHAArd aXaMHSTH.
BekropnapHu KOHCTPYKIMS KWIWII NPUHIUIUIAPU. ['€H MyXaHIHUCIUTUaa HOKOpU
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cudaTii BEKTOPJApHUHT Xycycustnapu. ['eH Myxannuciaurua (epMeHTIapH,
yJapHu kinaccudukanusacu. Pectpukraszanap, nuraszanap.

2-mMaB3y: MUKPOOMOJI0THK TU3MMJIAPHUHT MOJIEKYJISIP
ouorexnosorusicu, /[HK Hu kuméBuii cMHTE3/1a111, HYKJIEOTH/I KeTMa-
KeTJIMIMHH AaHUKJIALI BA OKCHJLJIAP TepanesicH.

Monekynsap numarHoctuka. HMmmyHoamarHoctuka ycysuiapu. @PepMeHT
UMMYHOCOpOeHT aHanu3u. MoHokioHan antutenanap JJHK kuméBnii cunresnarm.
JHKHu  cekBenupnam  ycymapu.l'ennmapaum  cunHtesnam.  CHHTE3JIaHTaH
onmronykieotuaapau kymwiam. Docpopamuautin ycyn. JHK vHu xuméBuit
cuntesnam Oxcuiuiap tepanescu. k/JIHK wuntepdeponnapunn axpaTtu® oML
Wuconnap  untepdeponnapu.  MHconmapHuHr  ycum  ropmMoHd. ['eH
DKCHPECCUACHUHUHT ONTUMHU3ALUACH.

AMAJINT MAIIFYJIOTJIAP MABMYHHA
1-amanuii MalIFyJaIo0T:
Xyskalpa OpraHoOMIIAPUHH A%KPATHIL
Veumimk XykaipacuaaH sapocH, XJIOPOIUIACT Ba MHTOXOHIPHS OJIMIILIA
dbolinanaHuIagurad  03UMKa  MYyXUTJIapu  TapkuOu. YmapHu  Taiépiar,
Xy KanpajapJad OpraHOWIJIAPHU AKPaTHILL )Kapa€HIapy YpraHwiaau.

2-aMaJIuii MaIFyJIoT:
Yeumiank Xy kaupacuaH HyKJIEeHH KUCJI0TAJIAPHH a:KPaTHII yCY/UIAPUHHA

yprasuiu.
Veummk 6aprunan JIHK Ba PHK axxpartumn Ba To3anar.

3-amajiuii MalIFyJa0T:
I'eans 3sexkTpodopes épaammnaa OKCWILIAP CIEKTPUHH
yprasHuiu
Yurutaan axpaTtuirad OKCHIIIapH 3JieKTpodopes ycynu EpraMua
TO3AJINTMHHA, MUKIOPUHHU TEKIIUPHUILLI

4-amaJMid MALIFYJIOT:
IIporomiacaap oMl Ba yJIAPHU KYIUWJIMIIAHA YPraHUIl
Mukpockonuk 3amOypyFiapjiaH (epMEHTaTUB ycCyjjaa MNpOTOIIacTiIap
OJIMII BA YJIAPHUHT KYIIMJIMIIWHU YpraHul.



Kyuma MairyJior MaB3ycu
1. TInasmunx JJHKCHHUHT PeCTPUKIMOH TaXIMIMHY YPraHum. Y CHMINKIAPHUHT
CYCNEH3USIIM KyJIbTYypa OJIMIIHYU Ypranul. UIMuid TeKIUpUI HHCTUTYTIapuia
o6 Oopunaau
YKUTHII IAKJIJIAPH
Maskyp moayn Oyitnua Kyiuaara YKUTHII IIaKJIapyuaad (oiananuiaiu:

- Mabpy3ajap, aMajuil MalFyjaoTiaap (MabIyMOTIap Ba TEXHOJIOTHsUIApHU
aHrjaald OJMIL, aKJIWK KU3UKUIIHU PUBOXIIAHTHUPHIL, Ha3apuil OMIMMIIapHU
MyCTaxKamJIar);

- JaBpa cyxbOamiapu (kypuiaérra joinxa euumiiapu Oyinda takiudg Oepuii
KOOWJIMSITUHY OLUUPHIL, SIIUTUIL, UAPOK KWJIMII Ba MAaHTUKUW XyJocaiap
YUKAPUIII);

- 0axc Ba MyHO3apanap (Joiimxaiap e€4umu OyiinMda Jamujuiap Ba acocCid
apryMEHTJIApHU TAKAUM KHWJIWII, SIIUTHII Ba MyaMMOJIAp €YUMUHU TOIHUII
KOOMJIMSITUHY PUBOJIAHTHPHIIN ).

BAXOJIALLI ME3OHHA
baxoaam rypaapu Maxkcuman banaap
Ne 0ayn
1 Keiic Tonmmupukiapu 1.2 6amn
2 | Mycrakui Uil TONIUPUKIapU 2.5 0.5 Gamn
3 AManuii TonmupuKiIap 0.8 6amn

II. MOJIYJIHU VKUTHIIJIA ®ONIATAHUIAIMTAH UHTEP®AO
TA'BJIMM METO/UVIAPH

“Keilic-ctagn” MeTOIH

«Keiic-ctagm» - uHrmm3va cy3 O0ynud, («case» — aHHUK Ba3uAT, XOAMCA,
«stadi» — ypranmMok, TaxJMil KAJIMOK) aHUK BasUATIAPHUA YPraHWIN, TaXJIWI
KWIWII acOCUAa YKUTHUIITHU aMajra OIIWPHINTa KapaTuiraH METOJ XHCOOIaHaIH.
Maskyp wMeton gactiad 1921 #mn  T[apBapa  yHUBepcUTeTHAA —aMalidid
Ba3uATIApJAaH HWKTUCOAMM OolkapyB QaHaapuHu Yypranuiiaa (oiigananuiil
TapTuOuaa Kywianwirad. Keiicna  ounk axOopoTiapaaH €K aHHK BOKea-
XOQUcalaH Ba3MAT cudaruga Taxaua yuyyH (Qolpgamanum MyMkuH. Keiic
XapakaTiapyu y3 wuura Kywwmaruinapau kKampad omamu: Kum (Who), Kavon
(When), Kaepna (Where), Huma yuyn (Why), Kannait/ Kanaka (How), Huma-
Hatmxa (What).



“Keiic MeTOAN” HM aMaJira OIMpuI 00CKU4JIapu

N @a0JMAT IHAKJIHA
0ocKU4wIapu Ba Ma3MyHH

1-60ckuu: Keiic Ba yHuHT | V' siKKa TapTUOHATW ayMO-BU3yasl WIII;
ax0opoT TabMUHOTH OuiaH | v\ Keiic OMaaH TaHUIIUII(MATHIIU, ayJ10 EKH
TaHULITUPUIILL Mejua IaKija);

v’ ax6OpOTHH YMYMJIAIITHPHIIL,

v’ ax0opOT TaxXJIMIIH;

v/ MyaMMOJIapHU aHHKJIaIll
2-00CKHNY: Keiicau | v/ uHIUBHIyaN Ba rypyX/1a HIILIALLL,
AHUKJIANTAPUIT  Ba YKYB | ¥ MyaMMOJapHH J03apOJIMK HepapXUsCHHH
TOMNIIMPUFHU OeJruiIaml AHUKJIALI;

v’ acocHii MyaMMOJTH Ba3UsATHU OeJITHIamT
3-60cKHY: Keiicnaru | v/ uHIMBHUIyaN Ba TypyXJ1a HIILIALL;
acoCHii MyaMMOHM TaxJiiiI | ¥\ MyKOOWJI €UUM HYIUTApHHU UIILIA0 YHKHMILL
ATULI OpKaJIa YykyB | v Xap OWp CYMMHHMHT HWMKOHUSTIAPH Ba
TONUIMPUFUHUHT €YMMHUHHU TYCUKJIAPHU TAXJIWJI KUJIMIILL
u3J1aul, Xai ot | v MyKOOHJI eUMMITapHH TaHJIAIIl

HynnapuHu UImad YUKy

<

4-06ockmnu: Keiic eunMuHH AKKa Ba TypyX/Jia UIIUIALL;

EUMMMHHU  INaKIaHTUpuil | v MyKOOHMII BapMaHTIApHU aMmaija KyJUlall
Ba acociamnl, TaKIuMOT. MMKOHHUSATIAPUHU acociall;

v’ WKOIUN-TONNXA TAKIUMOTHHY TaiEpIiallr,

v SKyHHWI XyJoca Ba BasUAT CYUMHHHHT

aMaJIM{ acIeKTIapUHU EPUTHUII

Keiic. JIHK a1 pecTpuKIIMOH SHAOHYKIIea3anap OuiaH KeCHIl yCYJIH HITa0
apkunan. Yceuvnknan JJHK axpaTu6 oNMHIM Ba pecTpHKTa3anap OMIaH MIIOB
oepwinu. Jlekun nsnektpodopesna rtekmupwirangaa JHK ymyman #Wyk 0ynu0
KETTAaHJIUTH AHWKJIAHIW SIbHU XaTOJMWK KenuO uukau. Mnuad ugukwiran ycyn
UITUTaAMA/TH.

 Kelicmarm MyaMMOHU KENTUPUO 4YMKApraH acocuil cababiapHu
OenrunaHr (MHAUBHUIYAl Ba KHYHUK TYPyXJa).

e JIHKHM pecTpUKITHS KWINII YIyH OakapriIaurad UIniap KeTMa-
KeTJIMTUHU OeNTUIaHT (Ky(TIMKIapard Uill).
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«O®CMY» meToau
TexHOJOrMSIHMHT  MaKcaau: Ma3Kkyp TEXHOJOrus HUIITUPOKYMIIApIaru
yMyMUH QuKpiapaaH XyCycui Xyiocajiap YuKapHIll, TaKKOCall, KuEcail OpKaIu
axOOpOTHU Y3MAIITUPUI, XyJOcaall, IIYHUHTIEK, MyCTaKII MKOIUN (pUKpall
KYHUKMaJapuHU IHAK/UIAHTUPHILNTa XU3MaT Kuiaad. MasKyp TEeXHOJOTHsIaH
Mabpy3a MAaIIFyJIOTIapUAa, MyCTaxKamiIallga, YTWITaH MaB3yHM Cypalija, yura
Bazuda Oepuiga XamJa amMaldii MAIIFyJOoT HaTIKaJapuHU TaxJIMi STUIIAA
doiinamaHui TaBCUS STUIIAIH.
TexHOJOTMSAHM amMaJIra OIIUPHUII TAPTHON:
- KaTHaIuuMjgapra MaB3yra ouj OyiraH AKyHHH Xyjnoca €KH Fosd Takiaud
ATUIA/IH;
- xap Oup wumrupokunra GCMY TEXHONOTUSCHHUHT OOCKUYIApH E3UJTraH
KOFO3JIAPHU TapKaTUIa/IH:

* (DUKPUHTU3HU Oa€H STUHT

* puxpuHTrH3HU OaéHura cabad
KYpCaTUHT

* Kypcarran cabaOMHTHU3HU
ncOoTIab MUCOJ KEATUPUHT

* (OMKPUHTU3HU YMYMJIAIITHPUHT

-  UIITHPOKYMJIADHUHT  MyHocalaTiapd MHIUBUAYyaldl €EKU TypyxXui
TapTHOAa TAKIUMOT KHJIMHAIH.
OCMY  TaxauwiaM KaTHAIIYWIapAa KacOWii-Hazapuil OMIMMIIApHU aMalui
MalllKjIap Ba MaBXKyJ TaxpuOangap acocuaa Te3poK Ba MyBaddakuariu
V3IamTHPUIIUIITUTa acoc OVaau.
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7 Tect

(o JIHK-nonmmepasa Kangait GyHKIUSTHI
s Gaxcapanu?
\

Kuécuii Taxaui

e JIHK Ba PHKuuur dhapkunu
TaXJIUJI KAJIAHT ?

A).JJHKuU ruaponn3inoBun pepMeHT.
\/ b).IlonuHyKneoTHAIAPHU THAPOIU3IOBYH

(bepMeHT.

B).Typmm xun [IHKHU cuaTE3Mm0BYH

(depmeHT.

I').Martpuca acocua anoxunua

HYKJICOTHUIap/IaH IOJIMHYKICOTHUTAPHH

CHUHTE3JI0BYU (EpPMEHT.

V) TymyH4a TaxJaniau

Yceumnuk Xyxalipanapura
TeHJIApHU KUPUTHIITA MHUCOJI
KEITHUPUHT

* JIHK xuckapmacunu
HM30XJIaHT...

Hamyna. Xap Oup karakmaru TyFpu >kaBoO6 5 Oamn €ku 1-5 Oanraua
0axoJIaHUIIA MyMKHH.

“HucepT” MeTOAH

MeTtoaHuHr makcaau: Maskyp MmeTon VKyBuUujapia SHTA axOopoTiap
TU3UMUHM KaOyJl KWIHII Ba OWJIMJIAPHHU Y3JIAIITUPWIMIIUHN EHTULIAIITHPUIIL
Makcaaua KyJUIaHWIaId, ITYHUHTICK, Oy METO/ YKyBUMJIAp YUYH XOTHpPa MalllK{
BasudacuHu xaMm yTaiau.

MeToaHu amaJira OmMpuIln TAPTUON:

» VKUTYBUM MAIIFyJIOTra Kajap MaB3yHHWHT aCOCHU TYIIyHYaJapH Ma3MyHHU
EpUTHIITAaH UWHIIYT-MaTHHU TapKaTMa €Kd TaKIMMOT KYpUHUIIUAA
Tanépnanau;

» SHTM MaB3y MOXHMATHHM CPHTYBYM MAaTH TabiuM  OJIyBUMJIapra
TapKATUIIAAU €KY TAKAUMOT KYPUHUILINAIA HAMOMHUII ITUIIA]IN;

» TabJIUM OJyBUMJIAp WHAMWBHIyall Tap3/la MaTH OWIaH TaHUIIUO YWKHO, V3
axcuii KapalnulapuHu Maxcyc Oenrmiiap opkanu udonananamiap. MatH
Owran wmamga Ttamabamap €KW KaTHalIdmwiapra KyHUJard Maxcyc
Oenrunapaad GonagaHNII TaBCUS dTUIAIN:

12



bearniaa
P 1-matH | 2-MaTH | 3-MaTH

“V” — TaHUII MaBIIYMOT.

“?” — Ma3Kyp MabJIyMOTHHU
TYITyHMAaJIUM, U30X Kepax.

“+” Oy MabIyMOT MEH yUyH SIHTWIIHK.

— 7 0y duKp €Ku Ma3Kyp MabiymMOTra
Kapiirman?

benrmnanran BakT SKyHJIAaHTad, TabJIUM OJYBUMJIAD YYyH HOTAHUII Ba
TylIyHapcu3 OYiaraH MabiyMOTJIap VKUTYBUYM TOMOHHUJAH TaxJWil KUJIUHUO,

W30XJIaHA M, YIIADHUHT MOXUITH TYIUK €putuianu. CaBouiapra xaBoO Oepuiiaiu
Ba MAIIFyJIOT SIKyHJIaHAIH.
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I11. HABAPU MATEPHAJLIIAP

1-mas3y: JHK, PHK, okcus 6uocunre3u, pekomounant JJTHKaap
TEXHOJIOTUSICH.
Pexa.
1. HykneuH KUCHOTAIapHUHT Xy)Kaupasaru axaMusITH
2. IHK, PHK GuocunTe3n Ba OKCHII OMOCHHTE3U
3. Pexom6Ounant JIHKnap Texnonoruscu
4. TlnazMua BeKTOpaapu Ba miazmua Bektop pBR322

(0 Tasinu nbopanap: 6uomexrnonozus, moougurxayus, PHK, /[HK,
ungopmayuon mamepua, MmpaHCKpUnyus, mpaHciayus,

JIHK, PHK.ppacmenm, pecmpuxkmasa, caim, KOMIJIEMEHMAp, TUSUPiaiu,
JHHK-nueasza, 6ekmop

1. Hyk/IenH KMCJIOTAJTAPHUHT XyKalipagaru axaMusiTu

buorexHonoruk xapa€Hiiap MUKPOOPraHM3MIIAp, YCUMIIMK Ba XaWBOH
XyKalpajlapyu, CyHbUU O3MKA MYyXUTJapUIa YCTUPUIIAETTaH XyKaupa, TYKHMa Ba
OpraHjiapHd OMOCHHTETHK MOTEHLMAIUAAH aMaiuil (oijanaHuiira acociaHaIu.
Xo3upru BakTAa AYHEHUHT KYIuiad Mamiakariapuga OUOTEXHOJOTUSHUHT
TapakKUETUTra acocuil 3bTHOOP KapaTHIMOKIA, YyHKH OOIIKAa TEXHOJOTHsIapra
Kaparaija, OMOTEXHOJIOTHK »apa€Hjap 3Heprus cap@UHUHT KaMJIUTH, IESpid
YUKUHIUCU3JIUTY, SKOJIOTUK CO(JIUIY KUXAaTUIaH Oup KaTop ad3aiukiapra sra.
bynaan Tamkapu Oy TeXHOJOTrusjgap MyaistH ac000-yCKyHa, TEXHUK KypuiMa Ba
npenapariapaadn  (odJanaHMIIHKA  Tanad  KWJagd, WIYHUHTJEK, UKIUM
HIapouT/Iapura KapaMmaclaH KUYMK XaXXMHHU Srajylaiilural MaijoHjapaa Xam
TaIKUKOT/IAP YTKA3MII MyMKHHINIY GHIIaH aXpammb Typaam.

Monekynsip ouonorus Ba HaHOOMOTEXHOJOTUSI3aMOHABUN
OMOTEXHOJIOTUSIHUHT acOCHM  HyHanmuunuiapuHu Oenrunad Oepaukd, yHAArud
ycymiap yrtraH acpHuHr 80- Hujulapuja KeHI pUBOXJIaHMO ¢aH Ba uuuiad
YUKAPUIIHUHT KYIU1a0d coXanapuaa KeHT KYyJJaHuIa OOIUIaHIH.

buorexnonorust ¢an cudaruga 3aMOH Ba MOXUATHIA Kypa, 3aMOHaBUM Ba
aHbaHaBUHN (KJIACCHUK) OMOTeXHoJIorusra OYnuHaad. 3aMOHABUM OHMOTEXHOJIOTHS
(OMOMYXaHIUCINK) MOJEKYJIsp OHOTEXHOJOTUSYCYJIapu OpKaJld TEHETHK
Tpancopmanuss  (MoAudUKanus) — KWIMHTAaH  YCUMJIMK,  XallBOH  Ba

'Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010.3-45 p.
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MUKpPOOpPTaHU3MIIApAAH W0 YWKAPWUITHU WHTCHCUBIAIITHPHUIN, TYpPJIUd XHII
Makcaajapra MyJDKaJUlaHTaH MAaxCyJOTJIADHUHT  SIHTM  TypJIapUHU  OJIMIII
TEXHOJIOTUSJIAPUHY SIPaTHILL Ba yiapjaH ¢oiananuil Tyrpucuaaru Ganaup.
AHbaHaBUM OWOTEXHOJIOTHSHMU, OJJIMM, HOTPAHCIE€H YCUMIIMK, XalWBOH Ba
MUKpOOpraHusmiapaaH (Tabuuii Ba CEJNEKIMOH MynauM OWiaH  OJIMHTaH)
doiinanann® Tabuuii Ba CyHBUH MIApPOUTIAp/Ia KUILUIOK XYKaTUK Ba OOIIKA XU
MaxCyJOTJIapHU HIIIA0 YUKAPHUII, CakKJall Ba KalTa WIUIAII, YJIapHH TaIIHII
yCyIIapH Ba TEXHOJOTHSIAPH XaKHUAard (aH 1e6 XaM Kaparl MyMKHH.
Suru, 3aMoHaBUl OMOTEXHOJOTUSHUHT WHUPUK IOTYFU T€HETUK TpaHchopMalus,
YCUMIIMK, XallBOH Ba MUKPOOPTaHU3MIIAPHUHT PELUITUEHT XYy’Kaiipajgapura Oerona
(tabumii Ba CyHBUH spaTWIraH) JOHOP TEHJAPHU KHUPUTHO, SHTU EKHU
KydJaTupuirad OeJry Ba XyCyCHsITIIapra 3ra TPaHCTE€H OpTraHu3MIIap OJUIIIND.
Ma3zkyp HyHaum Y3 MakcaJ Ba HMKOHUATIIAPUIA Kypa, Kela)akaaru
CTpaTeTuK HyHanmunuiapjaan Oupu OYynuO xucoOmaHamau. By Tamku MyXUTHHHT
HOKYJIaii CTpPECC OMWIIapura YHAaMIWIUTH FOKOPH Maxcyjiaop Ba cudatiu
YCUMJIMK, XalBOH Ba MHUKPOOPraHM3MIIApHU spaTull, Tabuar Ba HUILIA0
YUKAPUIITHUHT  Oapya coXajlapuaard SKOJOTHMK Ba3HSITHU COFJIOMIIAIITHPHUIL
Oopacuaaru MyTJIaKo STHTU MyaMMOJIApHU XaJl TUII UMKOHUHU Oepaju.
Bynnait Makcaayapra SpuIuin y9yH TeHETUK TpaHchopmalusi caMapagopIuruHu
omupuiaa 6ab3u KUUMHYWIMKIAD Ba SHT aBBAJIO, TCHJIAPHU HCHTU(DUKAIUS
KWIWII Ba KJIOHJIAII, YIAPHUHT OaHKUHU SPATHII, OMOJIOTUK O0BEKTIAPHUHT Oeru
Ba XYCYCHUSTJIAPUHMU TOJUIEH JACTEPMUHALMSICH MEXAHU3MIIADUHU MyKaMMall
Vpra"uii, UIIOHYJIM BEKTOP TU3UMJIAPUHU SPATHUII Ba TE€HJIAP IKCIPECCUSICUHUHT
IOKOpPY  Jlapakaja YHAAMIIWJIMTUHU TabMUHJANI KaOuiaapHu Oaprtapad stui
Jo3uM. ByryHru kyHaa IyHEHUHT KYTa0d mamiakatiapu JabopaTopusiiapuia
THKOpAT Makcajjapuia KYJJIaHWJIAIUraH MYTJIAKO SIHTM XWIJard TPaHCTEH
YCHUMIIMK, XaliBOH Ba MUKPOOPTaHU3MIIAp SIPATUJITaH.

HyxkJjienH KucJ0TAJaPHUHT TYpJapu
Xap OWp TUPHUK OpraHU3MJla HYKJIEUH KUCJIOTAJIAPHUHI Xap WUKKUA TypHU-
pubonykieun kucinota (PHK) Ba ne3zoxkcupubonykiensn kuciora (JJHK) mapxy.
®daxar Bupycnap OynapHuHr Oup typunu, JIHK, éku PHK nu tyragu.Hyxnewnn
KUCJIOTallap OKcWwIiap OwiaH Oupra XaéTHUHT MOJJIUWNA aCOCHHHM  TaIlIKHII
Kuiaau.Yinap Oup-Oupu OWiaH Xap TOMOHJIaMa Y3BUH OOFJIMK, aMMO YJIapHHUHT
XyKadipagaru ypHu Ba (QYHKIUSCH TyOjaH ¢apK KUJaAu:0KCUIUIAp accocaH

*Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010.3-45 p.
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KYPWIHIL Ba Xy’KalipaHUHI MIIYU OpraHjiapd MaTepHalld, HyKJIEUH KUCJIOTa 3ca
UH(POPMAIIMOH MaTepHajl, y OPraHU3MHUHI TY3WIMILM, YCUIIN, PUBOXIJIAHUIINIA
TErMIUIM axOOPATHUHI CaKJIaHWIIM,TaKpOPJIaHUILIY, aJIMAllMHYBH Ba HaclJaH-
HacJIra yTUIIUHA TabMUHIARIN.

['enetuk >xapaéHnapHuHr MoJekysap mexanusmu. JJHK 6Guocunrtesu-rennap
peIMKalIUACH, SbHU  OpPraHW3M  OCNTWJIApUHUHT  f03ara  YMKHUIIWTUD.
['ereponomumep  Oynran  WHGOPMAIIMOH  MaKpPOMOJEKylalap  TCHETHK
uHGOpMaIlMSHU  Y3UHUHT  OupjaM4M  CTpyKTypajapuja  cakjJaiau  Ba
tamumiau. JJHK monexkynacuaa HykieoTuaiap u3uui kounamrad 0y uHdopmaius
PEIUIMKAIs XaM TPAHCKPUIMAAA amanra omaju.* [eHeTHK HH(pOPMALMSIHIHT
peamm3anms KwimHum JJHK monekynacupa HykineoTuuiap TapTUOM IIAKIUAA
é3nnrad OyHWpyK (KypcaTMa)HM OKCHJI MOJIEKYJacH CHHTE3UAa aMUHOKHCIOTAJIap
TapTubra aimantupuigad uodopar.Mudopmanus okumu Kylduaard HWyHanIumaa
keyagu: JJHK— PHK— okcun— Xxyxkaitpa— opranusm

2. JHK, PHK 0uocuHTe3H Ba OKCHJI OMOCHHTE3H

JIHK 6uocunme3u sspuM KOHCEpBAaTUB CUHTE3 Je0 aTanaau, YyHKU Xap Oup
oonma JIHK pna dakar Ourra oHa 3amwxup cakjaHaau.OJuHraH HaTXajlap
pEIUTUKAIMSIHUHT KOHCEPBAaTUB YCYJIMHU TYJia MHKOpP KWJIAaJHW, YyHKHU aKC XO0Jja,
oup 6ona IHK cu mkkana OouuiaHFUY 3aHXUPHU TYTUILIHU, OOMIKACH 3Ca MKKHUTA
SIHTY CHHTE3JIaHTaH 3aHKUPAaH MOopaT OYIuIu Kepak.YHUHT UcOOTH Kyhujaru
MHCOJIJIAH OCOH KYPHUJIA .
ABano xankanu JIHK tyraguran Oaxtepusimapaa (E.coli), cynrpa sykapuor
XyKailpajapja Xam paJdoakTUB TUMHUJIUH OuWjaH YTKa3wiraH Taxpuoanap
pemmkaua  kapaéuuaa JHKHuMHr wWkkana 3amkupu  XaM bUpP BakTaa
CUHTE3JIAaHUIIIMHU TacauKIaau. ['am mry epaaku, arap E.comni ycaérran Mmyxutra ’H-
TUMUANH Kymmiaca y Xyxaipaga dTTP ra aiimanm® penmmkanusi JaBOMHAA
uctebmon  KuwiumHaau. by  Taxpubamapum  yTkasran — Keiipuc  JITHK
PETUTMKAIMSCUHUAT MOJCIIUHU TAKIH( KUIAu. by MOIETHUHT acocuii XyCyCUsaTH
mrynjaan uboparku, JJHK Monexkynacu perukanus O0UUIaHUIIMHUHT HYKTacH 1€0
atanaaurad cnemuduk ydactkara sra. JIHK pemnmukanusicu yuyn dakar JTHK-
noysuMepasza (HEpMEHTUHUHT V3U eTapiiu sMac.ByryHru kyHaa Xxam peruivukKanus
JKapaéHUHUHT TYJia Ba aHUK TAacBUpU HYK, Oy >kapaéHna MabiyM (GYHKIUSHU
Oaxkapaguran MUTHpMagaH oOPTK (epMEeHT Ba OKCWIIAp HINTUPOK HTca

*Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 4-15 p.
*Deniz EKinci “Biotechnology” Croatia, 2015
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Kepak.PermkanusHuHr ¥3u OMPHUH-KETHH KedaguraH Oup KaHdya OOCKW4iIapaaH
noopat. by OoCKMUIapHUHT XaMMacH *KyJla KaTTa Te3JIMKIa, OJUN Japakaia aHUK
yTaau.

VurupManan OpTHK peIUIMKATHB (epMeHTIap Ba (akTopnapiaH nbopar
tyna kommuiekc JIHK-penmmkaza cuctemacum €xku Kuckaua periucoma 1ed
atananu.E.comi Xykalipanapuaa MabiIyM Japaxana Oup-oupuaan ¢hapk Kuiaaurad
yuta JIHK-monumepasza masxyn.Ynap I, 11, Il nomumepazanap ne6 6enrunanaim.
[ Ba III monmumepazamap Oojia 3aHXUPUHUHT Y3aWWIIMHU TabMUHJIAIIUAAH
TalllKapy, 3K30HYKJI€Aa3aJuK aKkTUBIUTUra xaMm ora, spHu JJHK MonexkynacuHuHT
Xap MKKH YYUJaH XaM OXUPrd HYKICOTHHJIapHU axpara onaad. E.com
xyxaipacuaa JIHK 3amxupu snonranusicura acocan 111 JIHK-nommmepasa sxaBo6
oepaau. II JIHK —nonumepazanuHr QyHKIMICH X03UpUa aHUKJIAHTaH SMac.
PuGonykneos3un tpudocdariapaan 5—3 uyHanummaaru OOFIaHUII npumasa 1ed
aranmagu. PHK 3arpaBka kanra Oup 3amxupau PHK 6ynau0, ynunr 3-yuura
W3YUIUK OWIaH Je30KCUPUOOHYKICOTH T KOJIIUKIAPH OMpUKAAN. DHT KEUHHTH
BaKT/la Xap HMKKaja 3aHXUp XaM KajTa (pparMeHTiIap Iakiuaa CUHTE3JIaHMILIN
UCOOTIIAHIH.

PHK Ouocuntesu, Oaxxapanuran ¢pynkuusicura kapad, PHK nap acocan yu
cun(ra 6ynmunamu: meccemxkep (dmun)-unpopmarmon PHK (m-PHK), pubocomon
PHK (p-PHK) Ba tpancnopt (tanuiryBur) PHK (1-PHK). Ynap xam ukkunamuu
Ba yujgamuu ctpykrypara sra. Bupycnap PHK cu m-PHK ra xyga yxmam 6ynaam.
Nyak taékuacuna PHK cunuHr tumnapu Kyiumarn HucOataa 6yimaam: m-PHK~2,
T-PHK~16% Ba p-PHK~82%.

PHK HuHr xap y4 THMOM XaM OKCHJI CHHTE3MJla WINTUPOK 3Taju, JIEKUH
yJIApHUHT Xap OMPUHUHT Oy *KapaéHia Maxcyc, TakpopianMac QyHKIUsICH 00p.
OyakapuoT xyxaipanapga PHK HuHr Oomika Turiapu Xxam TOMMWITaH, JICKUH
yJIapHUHT QYHKIUSICH XAl aHUKJIAHTaH dMac, IIyHUHT YYyH YJIapHUHT Oelruiapu
XaM UK. Y napHuHT O6ab3uiiapu sapoja, OomKaIapyu MUTOIUIa3Maa yupanam.

Oxkcui1 OMOCHMHTE3H

Tpanckpunuus >xapaéuu. ['ennap tpanckpunuuscu PHK xocun Oynummra
omu6 kenagu. PHK Hunr xamma typmapu xam sapona cuntesnanagu. JIHK
MaTpuiacuaa keyagurad xamma cuaresnap JAHK na €3unran ax6oporra MmyBoduK
amanra omaau. PHK wunr 6apua typnmapu 1-PHK, p-PHK Ba w™m-PHK
cuntesnanumuaa, JHK acocmapuunr taptubu PHK acocmapu Taptubunu
OeNruiIanm.
[Tonunykneotun  3amwxkupu  ¢dakat  pubOo3zoHykieotun  Tpudocdarnapaan
CUHTE3/7aHaau Ba Oy >kapaéHma aHopruk nupodocdar moliekynanapu axpaind

yukaau. PHK cuHTe3nm Oup Heua Oockuyga Oaxapuiiaau: a) HHUIUMALUS
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(6omutanruy), B) momumepusanus Ba 3) TEPMUHAIIUSA (Tyram). Peaknusauar
OOLUTAHUIIIA Y4yH MaxCyC OKCHJI — CHUIrMa (akTop Tyraiid y4yH TyraTyBYH
TEPMUHATOP-KOJOH MIITHPOK 3Tanu. Hycxacu onuHanuran my 3aHxup Oyitmua
nojumepasa 5 nan 3 ra ToMoH WyHanu6 3—5 makiga 6opanuran PHK 3amxupunu
xocun kKwiaan. JIHK marpunacupa suru cunte3 KuiauHran waxcyioT (PHK
MOJIEKyJIajapu) mpanckpunm 1ed atanaiu.

bupon 6up mabarymMoTHH mapTiau Oenrwiap Epaamuaa udogaian, oaaTaa,

Ko/utam €xku kox neb aramagu. 1961 itmnna Kpuk reHeTMK KOJHHU MaTeMaTHK
aHamu3 Kungu. OKcuil MoJeKyjJdacujgaru xap OUp aMUHOKUCIOTAHU
udomamoBun kox Tpurmierin Oynmmub, y Kpuk udomacura kypa KoaoH €0
HOMJIQHTaH.
Oxcui MoJeKyJlacura Kupajauran aMMHOKUcIoTatap kamuaa 20 xun OynraHnugaH
KofoHIap coHu xam 20 pan kam Oynumm MyMKuH 5Mac. Jlemak 4 Ta
HYKJICOTUAHMHT ¥3M GKM HKKATA HYKJICOTHINAH XOCHN Oymamuran 16(4°)
KOMOHMHAINA XaM eTapiiv sMac. Typiau TaIKUKOT Ba MyJioxXa3aldapAaH CYHT KOJA y4
HYKJICOTHUIIaH U00aT TPUILIET TabUaTra sra SKaHJIUTY aHUKJIaHau.AndaTTa OyHa
XOCHII Oynaaurax KOMOUHAaIUsLIIap COHH 64(43), KOJMpJaHa uraH
AMUHOKHUCIIOTAJIap COHUJAH aH4a Ky MabiyM Oynauku, 20 Ta aMUHOKHUCIOTaIaH
18 Tacu 6utTraman optuk (2,3,4 Ba 6) KOJOH OUJlaH KOAUpIIaHAP DKaH.

OxkcumnapHuHT 6uocunre3n. OKcuiuiap OMOCHHTE3U OMOXUMUS TapUXUAA
HT MyXHUM MyammoJjapjaH oupu 6ynaub kenran. byrynru kynna 6us 0y myamMmo
XaKuJa KYm MabIyMOTJIapra SramMH3 JIGKMH XO03Wpua TYIUIaHTaH axoopor Oy
coxaja OMIMILM Kepak OYJraH HapCaJIApHUHT O3TMHA KUCMHUHM KOIUTAIlId MyMKHH:
OKCWJI CHHTE3UM OMOCHHTE3 >KapaéHJiapu opacHja dHI Mypakkabu Oyica Kepak,
YHUHT aiipuM OOCKHYIapuja MOJMIENTH]I 3aHXUpP WHULMALMICH , Y3aluIIH,
TaMOMJIQHUIIIM Ba OKCWJUIAPHUHT ETUIIMILIKJA 103ra SKUH (QEepMeHTIap, Maxcyc
okcull ¢akropnap, ymyman 200 sSKUH MakpoMoOJIEKyjajap HIITHPOK 3Tagu. by
MakpOMOJIEKYyJaJlapHUHT  Kynu  pubocomanap yd4  VIUOBIM  Mypakkad
CTPYKTYPACUHUHT TAIUKWJINNA KUCMIIAPUIUD.

Oxcun cunre3 M-PHK Hu nexoaupiam, speauM PHK monexynacuna typT xun
aCOCJIAPHUHT 34U KEJIUIIN €3uIran axOOpOTHUHT 20 XU
AMUHOKUCIIOTAJIADHUHT  OKCHJI ~ MOJIEKyJIacHJla  M3YMJI  KeJWII  THJIMra
yrrkazwmumuaup. LyHuHr yuyH xam Oy skapa€H TpaHcasuus (Tap:KuMa KUAJIUI)
nevnnanu. OKcUll CHMHTE3WHUHT Oockuwiapu. by skapaén acocan 5 Oockuyma
yragu. AmuHokuciotanapHuHr ATP €ppamMuna akTUBIAHUIIM Ba TETUIUIH
tpancopt PHK ra xyuupunuimm okcusi OMOCHHTE3UM YYYyH SHEPIeTHK acoc
spaTaju.
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by wukkm xapén y3mykcu3 Oofnanran Oynu6 Owutra sH3uM E-cnenuduk
amuHoanwi-T-PHK —cunTesza tabcupuna kedanu.®pencuc Kpuk Oy xapaéuma 1-
PHK apantopiauk pojavHU YUHAIIMHU aHUKJIAIU.

3. Pexomounant JJHKaap Texnonorusicu

PexomOunant JIHKmap TtexHomormsicu (MOJEKyJsp KJIOHJAII XaMm J1e0
atamagu) - Taxpuba MyoJaxalapu WUFHHIUCU OYnuO, OUp OpraHu3M TE€HETHK
matepuanuau (JJHK) Oomka opranusmra ytkasui ycynuaup. PexkomOunant JJTHK
oJiiill OVinYya yHUBEpcall yCyJlap MaBXKy 1 AMac, JCKUH KYTIMHYA KyHuJara cxema
acocuja oiuHaau (1pacm).

*  Kepaknu reniap OJMHAAWTAH JOHOpP OpraHU3MaH Hatus JIHK
OKCTpaKIUsUIaHa M, (QepMeHTIap €praMuia TUAPOJIM3IaHagd Ba  OolIka
JIHK(Bektop)ra nurasza ¢pepmentu Epaamuaa oupuktupmind pexkomobunanat JJHK
XOCHJT KHIHHAIM.

* By KoHCTpyKUMs X¥KallMH Xykalipara KUpUTWIAIU, y epa peruKanusiIiaHu0
KeHMUHTH aBiojuiapra oepuianu. by skapaén Tpaancopmarius neitmramn.’

* PexomOunant JIHK TyTyBumM XyKaiipanap aHUKIaHaAW Ba TaHJIa0 OJIMHAJIH.

e KionnaHraH TeH KojjaraH crnenuduk OKCWI XVKaluH XyKahpajaH
axpatwiagu. OnuHaau Ba Oy OKCWIJI T'eH KJIOHJAHTAHJIMTUHU Jalwid Oynuo
XU3MAaT KWIAIH.

Pexombunant [AHK spatum yuyn acoc Oynub Monekymsp Ouosorus,
HYKJIIEMH KHUCJIOTaJap OSH3UMOJIOTHSCH Ba OakTepualn BHpYyclIap MOJEKYISp
IEeHETHKACH, UIYHUHTAEK OaKTepUsUIaQpHUHT  XpOMOCOMAaJlapJaH  TalllKapu
anemMeHTiapu XusMar Kwiau. PexkomOunant JIHKHuM spatum Oy wmypakkab
KapaéHHUHT Oapya OOCKUWIApUHUHT acocuil acbobu Oynran QepmeHTIap
épaaMuia aMmanra omupunand. AnHuKca ukku 3amxupiau JJHK Monekynacunan
ceneuK  HYKJICOTHJ  U3YWUIMKIAPHU  TaHUO  KecaauraH  PEeCTPUKIUS
dbepmenTIapu (PECTPUKIMSIOBUM SHIAOHYKII€Aa3alap, peCTPUKTA3aIap)HUHT YPHU
oexuécaup.

*Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington 447-58p
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KIOHIOBYH
aonop JHK BeKTOp

JHKauar
KepakIH 0¥aara depMenTIap EpmamMHEIA

mAp=EaATAN - thepmenTIaAp EPpAaMBIa

TVFpH MAKIHTA VTKaIHm
—
o eexTop JHKcu

BeKTOpra &t

JHKuE yaam

PeKOMOHHAHT

JHE

pexomoaEalT THKER
xW:xaHHH Xy:kadpara

KHPpHTHIT

TYTVEYH Xy:RaHpaHH

KJI0OHJIAHTaH FeH
r TaHJIAM

_- X¥:afiHH Xy:RafApa

l{. KI0HJAHIaH red TOMOHHIAH

OKCHII KOLIAHATHT AaH OKCH CHHTe2IH

Pacm 1. Jlonop opeanusmoan xepaxiu JJHK asxcpamu6 onunaou, gpepmenmamug
2UOpONU3 OpKAIU Kepakiu 2eH asxcpamunaou. baxmepuii éxu 6owka xyscaupa c
CMPYKMYpaiapuoan eekmop (niazmuody) oauHaou ea 6a Kecuiaou. Bexmopea
JIHK @paemenmu ypnamunaou.OnuHean KOHCMPYKYUS XYAICAUUH Xyrcaupaza
Kupumunaou ea y epoa Haci Oepaou.  Knownawmeaw e KoON084U OKCUT
AHUKJIAHAOU.

PecTpukuusaioBYM 3HAOHYKJIea3agap. Monekymsip KIOHIamga JOHOP Ba
BekTop JHKcuam wMabaym koMl (caiiT)maH (pparMEeHTIIApHUHT  JUCKPET
TYIJIaMJIAPUHU  XOCWJI KWiIumM 3apyp. Arap xpomocoma JIHKcuHm kuumk
JMaMEeTPJI HUHAIM IINPUIIAH YTKa3CcaK €KW yIbTPAaTOBYII OWIIaH UILIOB Oepcak,
yxonaa 6u3 0,3 gaH Sraya M.H.OK. Y3YHJUKIArd pparMensiap OIUIIMMU3 MyMKUH.
Adcyckn Oy onmuii omeparusiap HaTwkacuaa WKkuHYM 3amkupian  JIHK
MOJICKYJIACUJIaTy  Y3WIHIILIAP Tacoauduii Xoyja aMalira OIagd, YyHKH Xap Tal
UIUIOB OepuiraHia yMyMaH SIHTH (parMeHTIap TYIUIaMd XOCWUJ Oyiaau.
Mouiekynsip KJIOHJAIIHKA aMalira OLIMPHUIN OaKTEpHUsUIAPHUHT IOKOpHU crienedux
dbepMeHTIIapy axpaTWITaHWJaH CYHI amajira OIIMPHUII MYMKUH OYynau. by
dbepmentiiap ukku 3amwkupiaun JHK wmonexkynacuparn  MabiyM W3UYWILIUKIAP
acocunn TaHuO® JIHKHUHT wKkkuTa 3amXupuaa XaMm Y3WII XOCHJI Kujaau. by

dbepmenTiap Il Tunaaru pecTpuKIMIIOBYN YHAOHYKIIa3anap AeHIIaIu.
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bupunun Il Tungarm  pecTPUKIUSIOBYM SHIOHYKJEa3aidapJaH Oupu
Escherichia coli 6akrepusicunan axxpatwirad 0y depment ECORI ned Hom onran.
by d¢epment JAHKHuMHr crneuudux nNanuHAPOM U3YMIUIMK TYTYBYM OJITUTA
HYKJI€oTH]l >Ky(dTnaH wubopaT KUCMUAArd aJeHUH Ba TyaHUH KOJJAMKJIapu
opacuaad y3uil xocwi Kwiaau sehu JJHK 3amkupupa tanubd xecaguraH cauT
MapkaszugaH oup xui Macodana 3uHa XOCUI KMJIMO, CAMMETPUK Y3UII Maijo
kuinagu. by Oup-Oupura KoMIUIEeMEHTap ydacTKajgap aCOCHUHH KYy(TIaIIHUIIN
xucoOura €ku «ENUIIKOK» ywiapu OpKaldu Oupiamuil TeHISHIUsACUra Sra
oymanu. (2- pacm).
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Pacm. 2. JIHKnune xucka @paemenmunu I munoacu EcoRI
PeCmpuKyusaLIosyy 3HOOHYKIeasa epoamuda EnuuKox yuiap Xocul Kuiud
kecuw. Cmpenkanap [JTHK 3anscupunune kecunuwl dcourapunu Kypcamean.

EcoRI nan ramkapu G6akrepusinapian 1o31a0 [I-Tun pecTpukuusioBUH
OHJOHYKJIea3ajlap oNuHTaH. PecTpukrazasapHu HoMiamaa GepMeHT axparuod
OJIMHTAaH OaKTepus TypUHHUHT JOTHHYA HOMHHU Oomr Xxapdiapu Ba Kymumua
oenrunapunan ¢onmananunanu. YyHku Oup Typiaaru OaxrepusuiapaaH Oup
HEYa XUJ pecTpHKTazajap axparud onunHran Oynumu mymkuH. Escherichia
coli-EcoR 1, EcoR V, Haemophilus influenzae —Hinf I, Streptomyces albus —
Sal I, Thermus aquaticus — Taq |I.

ll-Tun pectpukiusioBYn >HAOHYKIea3alap TomoHuaan Tanunub JITHK

MOJIEKy/JacH HapyalaHaJuraH >koi y3um caiitu ne6 aranaaum. Enumimkok
yuyjap XOCHWJI KHJIYBYHM PECTPHUKTA3ajapAaH TallKapu TYMTOK ydJjiap XOCHII
KUJIYBUM pPECTpUKTA3ajlap XaM MaBXyAd. YJIapHUHT Yy3uII cautu 4-6ta
HYKJI€OTUAAAH uOopar OYynumu MymkuH. (l-xkanBan) Pecrpukums caitu
uuuaa TYFpU y3ull (Kailyu CHHTapW IIapTTa UKKUA OYynakka Oymamu) XoCHi
KUJIYyBYM peCcTpUKTazaiap tabcupuna «rymtok» yunu JAHK ¢parmentnapu
naitno 6ynanu, ynapau xam JIHK-nurasza pepmentu €paamMmuna OUPUKTUPUII
MyMKHH. ByHIail xoimiapaa aurupriam peakuusicu y3ura xoc OYnuO, yHUHT
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camapa Japaxacu «EMHUIIKOK» y4JIapHU OUPUKTUpHUILra HHcOaTaH Oup 03
nacTpok. AMMO «TYMTOK» ywin (parMeHTiaap OUPUKTUPUIIMHUHT
«ENUIIKOK» y4wiu (parMeHTIapHU OUpUKTUpHUIIra HHUcOaTaH ad3aJIuru
MIYHAAKH, «TYMTOK» yuiu Oy gparmMeHTNIap KaliCu pecTpuKTasza TabCUpHAA
naiio OYyNMUIMIaH KaTbUi Haszap, Typiud pecTpUKTa3ajap TOMOHHUIAH XOCHUI
Oynran ¢parmMeHTiap ocoH Oupukamu.(3-pacm)

|l-Tum pecTpuKIMIIOBYM SHAOHYKII€A3aIapreHIApHN KIOHIAUAaru acoCui
dbepmenTaapaaH xucoOaaHaIu.
JIHK HaMmyHacura MabjiyM peCTpUKTa3a OWlaH HUIUIOB Oepuwirasia  y3WIl
caTiapujaH KecuiauO ,pparMeHTIApHUHT OWp XWI TYIUIaMH XOCHJ OYJajiu.
Arap Oup Heua pecTpukuus depMeHTIapaaH GoiganaHuIca OJIUH Xap OuTTa
pecTpuKkTaza OujiaH MIUIOB Oepuiiaiu, CYHTpa yJIapHUHT KOMOWHAIUSICH OuWiiaH
tabcup ATTUpWING Maskyp JAHKHuHT Qu3uk kapTacuHU Ty3WIll MYMKHH STbHU
MOJIeKyJia OVinad pecTpUKIus CaWTIapUHMU aHUKJIAIl MYMKWAH. Xocui OyiraH
dbparmeHTIap YaI4aMuUHU Tel dJeKkTpodopes EpaaMuaa aHUKIAHUO PECTPUKITUS
CalTIIapyHM TOTIMII MYMKHH.

1-xanBan
bab3u pecTpUKTA3AJAPHUHT HYKJIEOTHLJIAP KeTMA-KeTJIUKIATH
TAHUO y3aJMraH U3YNJIMKJIAPH

DEQMEHT ¥3ulW canTnapm ®ocwun BynaguraH ydnapm
XapaKTEPM

G A—A—-T-T—=C

DR el T

G G—A—T-C—C
BamHI bl 3'-oCPaT rypyrH yunapu

Eewsldl

5'-pochaT rypyRH ynapH

} =T === 1
[t 3'-THOPORCHN H y4napH
at A—o—a-r—" ,EI,;:I pr -I'r F:'
L= AT
A O Pep3 5'-oChaT rypyRH y4napu
Myvull [l T i ) i
G-T-CT3-A-C TYMTOK, y4nap
Hipal G-T-T LA—A—C
=P AT
Haelll G-ale—C YMTOK, ydna
* et Y K ydnap
Bt G === == _ J
o - S'-pochaT rypyxH ydnapu

PecTpukiuusi XapuTacuHM Ty3HWII Y4YyH QJIOXWJa PECTPUKIMUIANI Ba
apanam pecTpUKIMsIIAIl HaTWwXacuga XOCWi Oynran ¢parMeHTiap YIumMHUHU
Takkocsam 3apyp Oymanu. bynnmaii takkocnam HaTkacu 4b-pacmaa Oepuiras.
Arap JIHK xap wmkama pecrpukrazamap (ECORI uBamHI) Ounan rumponms
KWIMHTaHAa yuyta ¢parmeHT Xxocun Oynca , aemak JIHKuunr Gomnuranrmy JITHK
¢parmenTHaa Xap OMpUIUIATUITaH (PEPMEHT yUyH UKKUTAJaH CalT MaBXy[ dKaH.
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EcoRI ruaponms3u Hatmxacuaa xocun Oymamguran 300 H.OK. Yadammaru ¢parMeHt
EcoRI nuBamH uxkura apanammacu TabcUpua THAPOJIM3IAaHMAHCA IEMAK, UKKUTA
EcoRl-caii 6up Oupunan 300 nykieorun xkyht opanukiaa O0ynud, yiap opacuia
BamHIl-cait maBxyn »smac oskaH, 850 Ba 500 wnH.k. y3ynnukaaru EcoRI-
dbparmenTinapaa outragan BamHI-caiitnap maBxyn skan. BamH| pectpukrazacu
HaTkacuaa xocun 0ynran 950 H.ok y3ynnukaaru gparmeHt ECORI 6unan nkku
Kapanu uWnuioB Oepwiranga yura ¢parmentra (250+300+400 - 950 m.H.)
napuanaHagu. [lemak, mkkuta BamHl-calitnap ECORI caiitnan kapama-kapum
tomonra 250 Ba 400 H.kmacodanaxoitamrad. BamHI- depmentn 850 H.k.
y3ynnukaaru ECORI-gpparmentan 250 Ba 600 H.OK. y3yHIukAaru ¢pparmeHtiapra
kecaau, ECORI yuyn caditnapman 6upu 3ca BamHI caittunan 250 u.x macodana
xoimamarad, gemMak 600n.ox JIHK OonutanFud MOJIEKYJTACUHUHT KaWCHUIUD
oxupunu Tytuim kepak. Cyurpa, BamHl 500n.x ¢pparment ECORI-pparmentau
ukkuta 100 Ba 400 H.ox (parMenTiapra napuanaiiau, BamHI, caiitnapunan 6upu
EcoRI caiitnan 400 u.x. Ounan axpanrad, aemak 100 H.oK ¢parmMeHT OolIIaHFUY
JIHK MoJieKyTaCUHUHT UKKMHYY YYMHUA HAMOEH KUJIAIH.

A

Ecaltl BamHI Ea R amd BamHI
digestion digestion digestion
9,500
BN —
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5NN —
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GNN]  — NN —
20N e—
1,000 10—
B
Ecalll Bl
T 5,000 3000 T 500
I
| |
L0 4000 H 3000 1 1] 100
I 1
19,500 . Ly
L0000
BamHI BamHI

4-pacM. PecTpuxkumsi calTIapUHH XapUTAaJaIll.
A. Kypcamunean hepmenmaap époamuda xocun oyrean JJTHK ¢paemenmuapru
eenv-anekmpoghopex namudcanrapu. Tozananean JIHK ECORlI 6a BamHI
Gepmenmuapu époamuoa anoxuoa-aroxuda -, CyHepa YIApHUHZ apaiauimacu
époamuoa euopoIu3Nanaou, 2eib-sneKmpogopes  Ymrasuiuob, 3muoutl Opomuo
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époamuoa Oysanean maxcyiom ypearunaou. 1 opuzonman noiockaiapuume uan
MOMOHUOA (ppazmenmaap y3yHaueu xcygdm acociapoa bepuiea.

b. anexmpogopes namuocanapu o6ytiuva mysunean pecmpukyuon xapuma. Moc
GepmenmaapHune manuw caumiapu opacuoacu Couuap.

45 pacmoaeu xapumadaun xap Oup 2uopoau30a Xocui OVIaouean pecmpuxyus
caumuapy HCoUunAuUWY 8a YpasmMeHmiapy Yiuamiapu opacuodu MoCIUKHU
SAKKON KYypUtl MyMKUH.

PecTpukiusioBun SHIOHYKII€a3aJapHU KYJUIAIIHUHT stHA OWp KYJUTAaHUJIHII
coxacu MaBxyna. JJHKHUHT wKkkuTa Xap XWI HaMyHacu EMUIIKOK ydjap XOCHII
KWIyBUM OUp XWI pecTpukTaza OujaH HWIUIOB Oepub apajamTHpUIraHaa
KOMIUIEMEHTap Ky Tiamumra OnHoaH ENUILKOK yuwiap *Ky(QTaamu0, reHIapHIuHT
STHTA KOMOWHanuscuan- pekoMOouHanT T/JIHKmapun xocun kumagu. (Spacm ).

BamHI ydyH TEHHLW CaHTH BamHI ydyH TaHHW CIHTH
I L
—"I-.II"\.'L"I-.'.II-. AC — _'«.|".|:';';-'.|'-\.'-\.:| NGO —
—TAC .~..~..-;'¢."|' AGGAACTG — —GATALCC T PATCOGE —
I v @
Napdanaw ll‘lapqanam
3H I OH I
—ATGTTGY GATCCTTGAC — —cTATG MGATCCT e —
— TACAACCT AG o GAACTG — —GATACCT '-.-:\F GATCOOGE —

r HEY

BHpASWTHPHL ApanwTHpHw Ba GHpRaWTHEHLW

BHp 3aHAHPOATH YSHIHL BHp 3EHHHPOATH YIHAHLL
o r o r
S WS
—ATGTTGGATCCTTG AL — —CTATGGATCCTTGAL —
=TACAACCTAGGAACTG — =ATACCTAGGAACTG —
I OH O
BHp 33HHHpOEM YSHAHLW BHp 3EHHHPOETH YIHAMLL
S-pacm, JI[HKnune mypau namynanapunu BamHI, DpecmpuKyusIo8yU

OHOOHYKNeazanap époamuda napyaianeanod Xocul O0yneaH ENnuUuKoK YUlapHu
ouprawmupuw. Pacmoa xypcamunean mypmma ¢hpaemenm oup-oupaapu ounau
buprawut6 onmuma mypau JJHK monexynacunu xocun Kunuuiu Mymkut. Enuukox
VUIAPHUHE MYPMMA ACOCaapu X0CUl 6000po0 boziapu opkaiu ppazmenmaap oup-
oupuea boenanaou, 6y boenap emapau 0apaxcada mMycmaxkam Oynreauaucu y4yH
MONeKYIanap d9pummaoa y30K 6aKm mypeyH Xoaamoa Koaaou.

Monekynap KIOHIANl y9yH PECTPHKIHUS (epMEeHTIapUHUHT V3u Kudos
KuJIMaiu. bupuHungan, nkkuTa oupiamrad gparMeHTIapHU yIuiad TypUIll Y4yH
EMUIIKOK yYJIAPHUHT BOJOPOJ OOfnapu €paamuaa OUPUKUILM YHYAIUK €Tapiu
smac, Oy epna sHa yimraza gepmeHTu xam 3apyp Oynmamu. JIHK nuraza xyuHu
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Hykjiaeotuanap opacugara (ochogudrdup Oornmapwam Tukimam opkamum  JHK
OynakmapuHu Oofyam kabu OuTTa acocui Basudanu Oaxapanu. by xapaéu
ourupiam ae6 aranaau. ['eH Myxanaucnuruga KynuHYa Jurvpiam yuayH T4
dbaruaunr JIHK-nmurazacunan doiinananunanu. T4 nuraza épnamuaa JJHK Husr
Xap KaHmaW Oymarm “€numkoK yuiauw® EKU  “TYMTOK y4iau~  KUCMJIapu
GupukTHpHIand. by SHT KYII KyIUTaHHIagura (pepMeHTIapaaH GupHIup. °

A Bup zaHmMpaary yamw B OH T
OH P
N/ —TGTACGTAC GTAGATTA —

— ATGTTGGATCCTTGAC — - i -
— TACAACCTAGGAACTG — ACATGCATG  CATCTAAT

P OH r OH

Bup zaHmMMpaary yamw

T4 OHK nuraza T4 OHK nuraza

o 0 o o0
N A
P mocodamadup Gorm P Docopamapup Horu
£\ AR
O O 0 0
NS NS
—ATGTTGGATCCTTGAC — — TGTACGTACGTAGATTA —
— TACAACCTAGG AACTG — — ACATGCATGCATCTAAT —
LN FAEAY
0 0 o O
\Pf’ Mocodauadmp Gorm \Px’ docodamadup Gom
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6-pacm. T4 JIHK-mueaza uxxu 3awdcupiu JI[HKuune ysunean ocotiuoa 5'-
Gdocpam ea -eudpokcun eypyxaap opacuoa ocgoousgpup boanap xocun
xunaou. T4. A. Enuwkox yunapuu 6upuxmupuw, 5. Tymmorx yurapuu 6upuxmupuiu.

NkknHuKMpan, arap, yjiap XyKalluH XyXaWpaJla peruMKalusulaHMaca TypJu
Mosekynanapau Oupnamrupuin oedoiiga. [llynmait kunmmb, arap peKOMOWHAHT
JHKuuHr Oup Kyucu Yy3ujaa KJIOHJIAHMIIM 3apyp OYiraH reHHH TyTca, UKKUHYU
KHCMU 3ca peIUIMKAIMsUIaHUIIN yYyH 3apyp OyJIraH KUCMUHU TyTHUIIU 3apyp. by
MyaMMOHHM XaJl KWIHII Yy4YyH KJIOHJOBUM BEKTOpJapAaH QoiiJanaHuIaau.
Yunnuugan, pectpukuus Hatmwkacuna JHK Typnu Tyman Qparmentiap
apajlaliIMaCMHU XOCWJI KWJIaAHW, yJapHU BEKTOp OusiaH OWpialITHpUIraHgaH
CYHTKYIUIa0 TypJidi KOMOWHAUUsAJIAp XOCHJ OYnaau. DHAM Kepakiv H3UYWIUIUK
TYTYBUM PELUUIIUEHT XyKalpaHu Tomuul 3apyp OVmanu. ByHMHr y4yH Typiu
CKpUHUHTI cucTemManapjaH ¢oigananunaim.

®Bernard R.Glik, Jack J. Pasternak Molecular biotechnology ~Washington 47-68 p
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P OH rOH
JAHHHPOSTH YIHAHLW JAHMHPOArd YyIWadw
7-pacm. BamH|,  pecmpuxyusnoeuu 3nOOHYKIEA3aCU MABLCUPUOA MYPIU

HAMYHANapoa Xocui 0y1aouean enumKox Y4iapHu OUPUKmMupuL.

4. Tlnazmuaa BeKTOpJapu Ba miaasMu/l BekTop pBR322
[Ina3munap aBTOHOM XOJJa pEIUIMKAUUsJIAHYBUYA XPOMOCOMAJaH TallKapu
uKkky 3amxupian xankacumon JIHK. Ilnasmupnap nespiau Oapua Gakrepusiiapia
MaBxkya. bav3u Oupnapu Y3uHMHr Oup XykalpamaH OolIKacura KYYUPHUIIMHU
tabMuHIam axoopotuau (F-mmasmuanap) Tytamu, Oomkamapy aHTHOMOTHKIIAPTA
yuaaMIuK reHuHn (R-momasmuanap) Tyraau €Kk HOaHaHABHM — METOOOIHTIIAp
YTUIU3aLUALKACUTA KaBoOrap cnenu(uk reHnap TYmIaMuHU TyTaau IUIa3MUaiap
Vmaamu lpan 500 mM.HOK. OVIMIIM MYMKHH. YJIapHUHT Xap OUpH peIUIMKaIUs
caiituau (Orl) TyTamu, ylapcus XyXapaaa IUIa3MHUIAIAPHUHT PEILTUKAIMSICH
amMaJira omManIn.
bab3u mmasmummap xyxaiipama 10-100 Hycxama OYIWIIM MyMKHUH.. yiap
IOKOpUHYCXalln Jedunanu. baw3unmapu kamuycxanu Oynu0 xyxkaiipamga 1-4
Hycxaiga Oynaumm MyMmMkuH. Ymymud xyxkadpa JHKcununr 0,1-5,0%hHu
ia3MuIap TaIKWI 3TUIIM MyMKUH. Typid rypyxjapra TEruiuId Iuia3Muiap
HyCXacuJaH KaThbUU Hazap OWUTTa XyKailpajga MaBxyj Oymuiu MyMKuH. bab3u
MUKpOOpraHuzmiiapjia Ourra xyxadpaga 8-10 Typiau miasmujaiap aHUKJIAHTaH,
YJIapHUHT Xap OMpU Y3UHUHT (QYHKIUACUHHU Oakapain.
Kinonnanran JIHKHM kyunpuin yyyH aBTOHOM XOJIJIa PEIUIMKALMIAHYyBYH
wiasMuaIap BekTop cudaruna doitnamHum yayH 6apua 3apypuil XycycHsTiapra
sra. AMMO KynuH4Ya Tabumii TutazMujiapiaa “rokKopu cudarin” BeKTopra Xoc
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0ap3u XycycusaTiaap MaBxya Oynmaiinu. bBynmait Mmyxum Xycycustiapra
Kyduaaruiap kupaau: 1) yHyanauk katra Oynmaras ymuam, E. coli sx3oren JJHKuu
KYUHPHUII caMapacu IJia3MujIap yY3yHJIurd 15 M.H.OK.J1aH Kyn OyiaraHja macasjif.
2) Kepakid TeH YpHAaTWIAIWraH SroHa PECTPUKIUS CAUTUHUHT Oymumu; 3)
Pexom6unant JJHK TyTyBun penenuent xyxxapaiapHu aHUKIAII y9yH OUTTa EKU
Oup HeuTa CEJeKTUB FeHEeTHK MapkepiapHuHT Oynuiu. [IyHuHT ydyH mima3mun
BEKTOPJIAPUHU ['€H MHXKEHEPIUTH EpaMuIa spaTul 3apyp Oynaau.

EcoRl1

Hindlll

Penankauma BownaHmw
HYKTacH

7-pacm. A. pBR322 naasmuounune cenemux xapumacu. Tempayuxmunea (Tet) sa
amnuyunnunea (Amp") wuoamnunux xocun kunysuu 2en Hindlll, Sall, BamHI u Pstl
yuyH seoHa caumaap mymaou. ECORIl-caum 6y ecennapoan mawxapuoa
Jocotnawear.  Bexmopnune  ysywaueu — 4361  oc. w. B, pBR322
NIA3MUOUHUH2ITIEKMPOH MUKPOCKONOA2U KYPUHULUU.

Inazmuo eexkmop pBR322 -ytran acpaunr 80 Wuiutapuaa Tiia3Mujl BEKTOP
pBR322 »Hr mamxyp yHuBepcanl BeKTopiapiaH Oupu sau. Opatiga miasMuj
BekTop P (uuri., plasmid) xapdu Omnan GenruiaHaar Ba BEKTOPHHU TabpHQIalira,
YHU SIpaTUIl Tapuxura OuJ TEerulnuid OyiraH Oup Heutra xapdiap Owian
oenrunaan. PBR322 mnasmunuuu Genrmnamaa BR xapdraapu Oy minasmunanu
KOHCTpyKUusicuHu sipatrad myauidnap @. bonusap Ba P. Pogpurec mapadura,

27



322 coHM 3ca yNapHUHT TaJAKUKOT OaéHHOManapu pakamura Kyvunran. pBR322
mia3Muan y3yHiaura— 4361 k. H. Y UKKUTa aHTUOMOTHUKIa YMJAMJIM T€H TyTaJu
(7-pacm), ammuummumaara (Amp') Ba terpanukmunra (Tet'), mynmarnex Tet'a
reanga BamHI, Hindlllsa Sall yuyn sirona caiitnap’, Amp' reu yd4yH GuTTa
Pstl-caiiT, kommoBUMM3YMILIMKIApAaH Tamkapuaa onrad EcoRI yuyn Outra cailt
TyTamu, Ba ¢akar E. colima perumkanusuraHUIUHN amaira OIIMPUIIH YYyH
peruMKaIys OONUIAHUIIT CUTHAIMHA TyTaau. [masMuiap Ky COHIM HycXa XOCHII
KWINO periMKausIaHaIn.

KnonnoBun BekTtop pPBR322 Kkanpmaii wummmaiad. Arap To3ajaHTaH
xankacumMoH pPBR322 mnazmunaura €ku Oy aHTHOMOTHMKIAa YWJAMIIWIUK TeHHJIA
JKolnamran caitra ¢akaT Oup >KOMHIaH KECYBUM PECTPHUKTa3a OWJIaH HIILIOB
Oepunca EMUIMKOK ywin Tyxpu uusuk makiaugara JIHK monexymacu xocun
Oynagu. byHpaii Mosexkymanap IOKOpHIard KaOW pecTpukTaza OWIaH HIILIOB
Oepwiran, 3apyp red TytBuM gonHop /JIHK Ounan apanamrrtupunaau. by mkkana
JIHKHuHT €nUIKoK yuiapu y3apo Oup-Oupura KOMIIeMeHTap OVIraHiIurd y4yH
ynap Oupiammb ayparail MojieKyiaiap XOCUI KUJIau.

Cyurpa apamammv T4 darauar JJHK-nuraza depmentu OunaH uIuioB
Oepunaau, HaTWXKajga TYpJau KOMOMHaIMsAarugparMentiap xocui Oynaau, 6a3an
nonop JAHK, €ku kepakiu ren dhparmentiapu y3apo Oupnamanu. by xomar ro3ara
KEJIMAaCIIUTA y4yH pecTpukuusiianrad nnasmua JHKcu Tyrpu unsuk makimparu
MOJIEKYJIaHUHT 5'-ocdaT rypyXuHH HYKOTHIN Y4yH UIIKOpuil docdaraza Owmian
unuioB 6epunanu. bynaa JIHK nuraza gocdar rypyxu 6ynmaran ywrapau JJHK
auraza Oupnamtdpa onmaiiau. Yto kacaeTcsi COOCTBEHHO pPEKOMOM-HAHTHBIX
moniekysl JIHK, To XoTs B HMX M MMEIOTCS JBa OJHOIIEMIOYEYHBIX pa3pbiBa, €€
bparMeHTbl yaepKHUBalOTCd BMecTe ABYMS  (GochoaudPUpHBIMU  CBS3SIMU,
oOpazoBaBmmmucs ¢ nomompo JIHK-muraszer mexay aepochopummpoBaHHON
wiasmugaon JIHK u pectpunupoBannoit nonoprnou JIHK. Pennukamusman cyHr
TpaHchopMaIMsUIaHTaH XyKapajga Oup 3amKupAard y3widil XY>KalluH XyKaipa
JUTHUPIIAIT TU3UMHU OpKasid 6apTapad STuIaam.

Tpauchopmauuss Ba Tanjgam - OHAu pexoMOuHanT JIHKHM xykaliun
XyKaiipara kuputuil 3apyp.by kapa€n tpancopmarus ned aramaau. BbyHuHT
amaJjira OUIMpPHUILl YIyH Maxcyc Muuiad YMKWIraH ycyJuiap, MacajlaH Xyskaiipanapra
IOKOpU XapopaTr TabCcup ATTUpuiaau Ba kaibiui xiop (CaCl,) Ounan uuuioB
Oepunagu. AmMMo TpaHcopmalus camapacd MacTIuruya KOJIMOKIA, ojaTna
MUHTTa XyXKaiipajaH OuTTagaH OPTUK XyXKaiipa TpaHchOopMaIsUTaHMANIH.
Mynnait kuimO, KYMYWIMK XyXaipaigap TpaHchopManusgaH CYHT pEKOMOMHAHT
JHK tyt™Maitnu. Ynapaan 6ab3wiap Umkopuil pocdaraza Tabcupura oepuiiMara
y3apo  Oupnamran  xankacumon — 1azmun  JAHKcuwu, — Gab3unapunpa
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mwiazmuaadynmaran JIHK Ba 6aw3u Oupnapuruna ér JHK ¢pparment kupurunran
IJIa3MUJ TYTA/IH.

OnauH alTUO YTraHMMU3ACK, periuKaius OOINUIaHUII HYKTacu Oyiamarad
xpomocomaad Tamkapu JIHK 6akrepus Xyxalipacuia peruiMKanusiaHaoJIMaiIn.
Mynnpait kuanb, Ox3ored [JHKHuHT xyxkaiipara kupranu Oy XxyxailmH Xyxaiipa
TOMOHHJIAaH KYyJUla0-KyBBaTiaHagu jeranu 5mac. PexkomOunant JIHKaMHT
CakKJIaHWILIM Y4YyH XYyKalMH XyXKaipajga pecTpUKTa3aJlapHU CHTE3Ura xaBoOrap
re’snap OYIMaciurua Kepak,, akc XOJJa YHH Jerpajaiusuiaiiiu, OyHUHT Y4YyH
xyxkaiipa RecA™ (OyHmail xyxaiipamap yMymMud peKOMOUHAIMATA KOJUP
oynmaiinu, nemak, 5k3oreH JIHK romonoruk pekomMOuHaIus HaTHXacuaa
Momudukanusuianmanan). Cyurpa pexomOunant JIHK TtyTtBUumM Xyskaitpanap
aHukiaHaau. Vnentudukanusiam ycynun WI0XH Oopuda coaja OIui OYIuImm
3apyp, YyHKH Ky COHJM XyKalpamapHU TeKUWHpuil 3apyp Oynmamau. BamHI
caiitura €r reH ypHatwiaauran pBR322 tusumuna uneHTUUKaUUATIAII HUKKA
0ockuyaa oub Gopuaau.

Nnazmmg AHK Aonop AHK
PecTpurLMA PecTpMKLMA
WMwropuid docdata
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8-pacm. Em JHK 6ynacumu nnasmudaza ypramuw. Pecmpuxmaza ea
uwkoputi pocgpama ounan uuinos dbepunrean naasmud JJHKcu pecmpukyusnanean
oonop /[HKcu 6unan apanawmupunaou éa JIHK nueaza xywunaou.

Onnun Xyxadpamap TpanchopMmaiuaaaH CYHT aMIOUIWINH TYTYyBUM O3UKA

MyxuTHTa SKunaau. byHnaii mapoutna ¢hakaTruHa UHTAKT Amp' ren TYTYBUH EKH
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WHTAKT IUJIa3MUjanap TapkuOuma, €Ku TuOpua ITUta3MUUIap TapKuOuaaru
XyKapajlapruia YCUIIIM MYMKHH. BamHI caiitu HerpancpopmMHupoBaHHBIC
KJIETKU YYBCTBHMTENbHBI K amrmuuuuinay. Caiir BamHIpBR322 nnasmuguna Tet'
reHuja xoinamran (7-pacm) Oy renra ypHatwiradn JIHK dparmentu komnoBuun
V3UWJUTMKHU  y3ald Ba TETPANMUKIMHTA YHJAMIWINK XYCYCHSTH WYKOIAIH.
[Mysgait kuaubd, TUOpU TUIa3MUAaHN TYTBUM XYXKaWpa aMIUIMIIMHTA YHIaMIIH,
aMMO TeTpauukiuHra cesrup Oynmaau. Murtakt pBR322 mnasmupanap xupran
XyxKaiipanap sca Tet' reHMHM TyTaau Ba XaM aMIMIUIMHTA, XaM TETPAIUKIMHIA
quaaMiIu Oyau.

WNkkuHun Oockuyzna Oy HMKKala BapUMAHTHU aXpaTUIIl amaira OIIMPUIIAIN.
AMIMIWINH TYTBYM O3MKAa MYXHMTHJIa YCraH Xyxaipanap Kailta Myxpiail ycysu
OpKaJIA TETPAITMKIIMH TYyTBYM O3UKA MYXUTHUTA YTKa3uiIaau. TeTparuKIuH TyTyBUA
aukoOuanapaa xocuin Oynran kojmonusmiap pBR322 mnasmupacunu  TyTaaw,
IOKOpHIa alTUO YTraHUMHU3ICK ylap XaM aMOMIWUIMHTA XaM TeTpaluKINHra
yuaamauaup. TerpauukinH TyTyBud [letpu nukoOuacuna ycMaran xyskaipasap
Oy aHTHOMOTHKra cesrup, AeMak ymap rubpun pBR322mnasmupacunu TyTau.
AMIUIWIIMHIA 03UKa MYXHUTHAA YCraH KOJIOHUSUIAp OpAacHIaH TETPALMKIMHIA
ce3rup OynraHnapu aXpaTuiaaau Ba Xap OWp KOJOHUAAH MHAMBUAYaJ XyKaipa
KJIOHJIapU OJIMHAIU €KUM Oapya aMINULMIMHTA YUIaMJIM Ba TETPAIMKIMHIA CE3THp
KOJIOHUsIap Oupnamtupuian® Oupranukna ycerupwiaau.  CyHrpa Kymmmua
CKpUHUHT YTKa3uO, aMIUIUJIWHTA YUJIaMJIIM Ba TETPAIMKIMHTA CE3TUP MaxXcCyc
KymmM4a TeH KupuTwiran rubpua pBR322 mmasmua TyTyBuM XyskaiipajgapHu
uaeHTUGUKAIMS (TaHIal) KUIUIT MyMKHH.

Ha3sopar caBosuiapu:
1. TeH-kyuupuIIHUHT ydTa MaHOaum berona TrTeHyJapHM  XyKailpara
TpaHCcHOpPMAIMIIAITHIHT T€H MyXaHUCIUTHIarH aXMUSITH
2. BexTop KOHCTPYKIUSHH Xy>Kaipara KUpUTUIIKAHJal aManra OmupuiIagu?
3. bunap BeKkTOpIapMHMHI KOMHTETrpaTHB BEKTOpJjapra HUcOaTaH ad3ajuiuru
HuManaa?
4. Tennap W3YUJJIMTUHU HUJICHTUGUKAIMS KWJIHUII Ba aXpaTUIl XaKuJa
MabJIyMOT OCpUHT
5. JIHK 6ynakimapuHu KUPKHUII Ba PECTPUKIIMOH XapUTaJapHU TY3UII KaHJau
amaJira ouMpuiIaan?
6. Bextop Monekynacu ydyH KyHuiIras tauadnap
7. T'enom JHKcu dparmMeniiapunu onui ycyiapu
8. T'eHomMHHM ayoxuja KuUCMJlapra axparuil Xakuja tymyHda Oepunr JIHK
OynakiapyuHU KUPKUII Ba PECTPUKIMOH XapUTAIApHU Ty3ull ((HU3UKaBHI

XapuTanan) KaHaai amanra omupuiaan’?
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9. T'eHOM KJIOHJApWHU KyNAUTUPUII KaHIal amaira ommpuiaan?

10. Muxkpo6utap TpancopManusicu Xxakuaa MabIyMOT OEpUHT

11. [IpokapuoT Ba 3yKapuoOT XyKalpaJapuHUHT Ty3WIUIIKAArK (apKu HUMaJlaH
ndopar?

12. Xy>aiipa KOMIIOHEHTIAPUHU aXXPaTUO OJMII KaHIal aManra Omupuiaaun

13. JHKuunar cneunduxk ¢usmk KuMEBUN XyCyCHSTIApU XaKuga MabIyMOT
OepHHT

14. HykJienH KUCIOTaTapHUHT TY3WIHIIN Ba GU3NK-KUMEBHI Xoccanapu

15. IHKHuHTr criupaniaHuIg HUMa YY9yH Kepak Ba HUMa oepaau?

16. HykienH kucjioTaJapHUHT OMpJIaMuu CTPYKTYpacu KaHjai xocw 0Viaau?

17. JHK uu Ty3unuiig xakuaa MabiyMOT O€pUHT

18. IHKuu pynkumscu Humanapaad ubopat?

19. Permukarnus Huma?

20. Perumikarust MexaHu3M# T paHCKPUIIIIAS MEXaHU3MHU.

21. Tpaucnsus MEXaHU3MH.

22. IHK Ba PHKnapuunr ¢pusku-kuMEBui Xycycustiapuaara Gpapk

23. IHK Ba PHK napHuHTr cTpyKTypaBuil TY3WIHIL Japaskajapu
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2-MaB3y: MHKPOOHOJIOTHK TH3UMJIAPHUHT MOJIEKYJISIP OMOTEXHOJIOTUSICH,
JHKHN KUMEBHM CUHTE3JI1AIl, HYKJIEOTH/ KeTMa-KeTJIMTIMHHA aHUKJIAII Ba

OKCHJUIap Tepanmesacu
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Pexka:

. MUKpOOHOJIOTUK TU3UMIIAPHUHT MOJIEKYJISIp OMOTEXHOJIOTUSCH.

. IMMyHOAMarHocTuKa yCcyJuiapu.

. MOHOKIOHAJI aHTUTENaIap

. JHKHn xumépnii cuHTEe3MalI, HyKJI€OTH ] KETMa-KEeTIMTMHNA aHUKJIAIl.

. Okcwinap tepanesicu

1
2
3
4
5. IHKHM cekBeHupall ycyuiapuBa reHJIapHu CHHTE3 Al
6
7. I'eH 3KCIIpECCUSICUHUHT ONTUMU3ALUSACH

8

. IHCOHHUHT KV KJIOHJIM aHTUTEIAJIAPU

Tasina uéopanap:mparceen, dypazail , peKOMOUHAHM, MPAHCMUCCUS,
2eHemuk moougpuxayus, cunmes, cubpuouzayus, pekomournanm /[HK,
een, Tepanes, mecm, unmepcdhepon, hepmenm, anmumena, areunam, IHK

1. MuKpoOHOJIOrUK TH3UMJIAPHUHT MOJIEKYJISAP OMOTEXHOJIOTUSICH.

PexomOunant JIHK mapHUHT TEXHOJIOTHSICH PUBOMIIAHWINN OWUJIaH KYTUIa0
MUKpPOOPTaHU3MIIAPHUHT  (oligany XycycusriapuaaH yHymin (organaHui
UMKOHUSTIAPU TYFWIIU. 3aMOHABUW TEHETUK yciyOmap Epaamuna Ouosoriap
OakTepusUIapHU  OKCHWJI ~ MpernapapaTiapyuHu MU0  YUKApyBUU OMOJIOTHUK
dabpuka’gapra alIAHTHPUIITHU  YPraHWIIIA, >KyMJajaH pPeCTPUKIHMSIIOBYN
SHJOHYKJICa3aIap Typiau KHUMEBUN OMpHKMajap aMHUHOKHCIOTa aHTHOHMOTHK Ba
Gomkamap. Y3ura Xoc XyCycHATra ora OyJIraH TeHIApHHHT OaKTepHa
XyKapanapuHA(TYKUMaJapHU)KJIOH  KWJIUII ~ HaTWKacujga Typiud  Fapoinod
MeTOOAUTIIap OJIUII OMOCUHTE3UHUHT SIHTU YCYJIIapy Karig dTUIIIH.

KitoH KumHTaH KacaJTMK Ky3raTyBUM MUKPOOPTaHW3M T'eHJIapuaaH HHCOH Ba
yil ')KOHUBOPJIAPUHUHT KaCaJUTMKIIAPUHU TUOTHOCTHKA KUJTYBYHM 30HJ1ap cudaTuia
KYJUIaHUJIAU, U30J1aTIM KWJIMHTaH TeHIapJaH 3ca xaBdcu3 Ba ¢oiiga O6epyBun
BaKIIMHAJIAp Tal€pIaHaIu.

I'en myxanguciauru ycinyOnapu €paaMuia aHUK TypAaru OaKTepuaJapHUHT
TaOuuil KOOWISATIAPUHU KydyaWTUpHUII MYMKUH. by Tabuuii koOwistiap Oab3u
OMOJIOTHK >KapaéHJlapHU aMayira omupuiaa €paam Oepaau. MacanaH, atpod
MYXUTHU UQIOCTAHTHPYBUM 3aXapid UYWKUHIWIAPDHU YHYMIM HWYK KWIyBUd
KHMIUIOK XYKaJIUK YCHUMIIMKJIAPUHU YCTUPYBYM,IEIUIFOIO3aHA IACT MOJIEKYJIP
yraepoJ OpukManapu Japakacurada 3puUTyBYH,3apap €TKa3yBUM Xallopatiapra
KapIIu KypairyB4u OakTepuaJapHUHT MITaMIapyu OJIMH]IH.
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KymrHaua kaTTa XaXmaard MHUKPOOPTAaHM3MJIAPHHU ETUINTHPHUII 3epHUKaPIIN
xapaéH ne6 xucoOmanunaan. bBUpoK peKOMOMHAHT OKCHIJUTAPHU CAaHOAT XaKMUIA
MyBaphakugATId aMajara OWIMPHUIN Y4YyH KynruHa mnapametrp (Yiadam)iapHu
Ha3opatra OJuil 3apyp. by ymuammapHu CHHTE3 KHIIyBYM MHKPOOpPTaHHM3MIIAp Ba
OJINHAJIUTaH MaXCYJIOTHHUHT CO(IMTUTA TaCHP KypCaTaIH.

MoJiekyasip IMarHOCTHKA - 3aMOHaBUN THOOMET Ba KUIIUIOK XY KaTUTUHUHT
myBadpakusT Y3ura xXoc XyCycHsITIIapura Odra OYyiraH BHUpPYC,0aKTepus,
3aMOypyr,mapasuT  MUKPOOPTaHMU3M,MHCOH Ba  JKOHMBOpJApD  OpraHU3MU
YCUMIIMK,CYyB €KM TYNPOKAAa ydupailiuraH OKCHJI Ba MacT  MOJIEKYJISIp
OupukManapHu u3nad tonui OwnaH Oornukaup MacanaH, arap Oapya FOKYMIIH
KACCAJIMKJIAPHU KY3raTyBYM TIOTOI€H MHUKpPOOpPrazuMJapHU BaKTHJa Ba aHHK
uAeHTUGUKATIUS KWIMHCA, Yy Xojjga Oy KacaJUIMKJIapUHHU OJIIMHU OJIMII Ba
JaBOJIalll aH4ya eHrui keyaau. KynruHa quarHocTuk mMyonakalapHu ojau0 Oopwill
y4yH aBBaJIOM OOp MOTEHLMAN MATOT€H MUKPOOPTaH3MJIAPHUHT TYPUHH YCTUPHIILI
Ba IIYHJAH CYHT YHUHT (PU3MOJIOTUK XYCYCATIApHU CIEKTHUPUHU TaXJIWI KHUJIHII
3apyp. byHpmaii TecTiiap aHya yHyMJIM Ba IOKOpPH XyCycHUATra sra OYyiuiiira
KapaMaii ynap Kyn BakT Ba MaOnar capd KunuHUIMMHU Tanad stamu. by
OakTepusUIap Mapa3suTUK MUKPOOPTaHU3MIIAPHU HACHTHU(PUKATCHS KWIMIITa Xam
Taanykid. [lapasuTuk MHUKpOOpraHu3MiIap TOMOHHUIAH KEIWO YMKKaH IOKYyMIIU
KacaJUTMKJIAp JUarHOCTUKACUHU TaKKOCall yCyJapuaad Oupu:

byHnan Tamkapu YcumiIMKIapaa Mapxyq OViaran €ku ymymaH OViamaraH
MOTOT€H MHUKPOOPraHU3MIIADHU  aHUKJIAll HMMKOHUATH  YerapajaHraHJIUTH.
HabmyHa cudatuna mmMoauii aMepruka Ba eBponaja KeHI TapKaJiraH Ba KMHCUUN
aJIoKa OpKaJIM FOKAJIMTaH XJIAMHUIMO3 KaCaJUTMTUHU YaKUPYBUM OOIHraTr Xyskaipa
WYNUATU [Mapa3sUuTIapHU KEATUPUIL MYMKHH.

bynna Kaloaku canouii HaTUXalapHU OJIMHA[IH, SIHU
MHUKPOOPTAHU3MJIAPDHUHT MYKJIWTH XAKUJAru JUAarHOCTHKANA XaTOJMKIa My
KYWWIIaId HATWXKaJa KEpPaKIM JaBO KWIMHMAau.Arap MUKPOOPraHU3MIIAPHUHT
MaBXY/UIMTUHU aHUKJIAIl YYyH YHU OMp TypJa YCTHpHUII JIO3UM OYica yxonna
Oapua aHUK OYIAraH NOTOre€H MHUKPOOPraHU3MIIAPH HUIACHTU(GUKATCUS KHIIMLI
*apa€Hu aHua BakTHU srammaiau. 1y cababmu Oy yerapanapuu Oaprapad >THIL
YU4yH MOJIEKYJISIp JIMAarHOCTHKa ycysulapu uuuiad yukuiarad.by ycymmapra acoc
OynMO MMMYHOJIOTHK €KM y3ura xoc xycycuariapra sra 6ynran JJHKuu tonum
yCyJUIapH XU3MaT KWJIAJIH.

2. UIMMyHOIHATHOCTHKA YCY/LUIapH
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Kynruna uMMyHOJOTHK JETEKUMs TU3UMIIApU COojJia OYnuinura Kapamaii,yra
FOKOPHU CE3TUpJIMKra Ba y3ura XOC XyCyCHsATra 3ra. Yjap JOpH IpenapariapuHu
TEeCTIAaH YTKa3uIlAa,TypJid AaHKOJIOTHK KacajulMkjiapra ©0oxo OepulliaBa YHU
HazopaT (MAHUTOPUHI)KWJIMIIA y3Ura Xoc Oyiaran  XycycusitTra — ora
METa0OIUTIAPHA AHUKJIAIIAA,IOTOTEH MUKPOOPTaHU3MIIAPHU HJICHTU(DHUKATIINS
KWINIIJIA KEHT KyJUlaHuiaaud. bBUpoK ynap V3MHHUHT derapacura jsra.Arap
u3naHaétrad (MUIEH)MoJIeKya cudaThaa OKCUII XU3MaT KWICA,y XOJJa YHHUHT
TCHJIAPUHU JETEPMHUHATIUSIIOBUN dKCTIPECCUs OMIaH TAMUHIIAII JJO3UM HETaKH Iy
XoJilarnHa Oy TeHJapja MAacKUpOBKa €KW aHTUTEUIasiap OusjiaH OOFJIOBYM
CaWTHUHT OJIOKUPOBKACH Ky3aTHUIIMAMIN.

Kacamnuk Ky3raTyBuM HH(EKUMSJIAPHUHT JIMarHOCTHKACH aHbaHara Kypa
MOTOTE€H MHKPOOPTaHU3MIAp TaBCU(U Maxkmyacura EKM aXOWHWO Xycycusarra
tassHaau. KiinHuK MuKpoOHoioriap aifHaH aHa 11y OMOJOTMK TaBCU(HU MUHUMAI
MaXMyacHHU KUJTUPHIIIAIMA, HETAKW MaHa IIy Maxmya (Ha0op)épaamuaa moToreH
MUKpPOOPTaHU3MIIADHU TapaHTUSABUN TOMUO WIACHTU(MUKATCUS KWIWII MYMKHH.
Macasan,0ab3u Kacai Ky3raTyBUMjIap y3napuaad OUOKUMEBHUI OMpHUKMaIap

Axpatn® uyukapaguiap ailHaH aHa Iy OUpUKMalapHu  OHUOJOTHK
HabMyHajapAa tonuil 3apyp. KymuHu mry kabu Mapkep MOJIEKYJIaHW HOKOpH
XyCycusTra sra Oynran OMOKMMEBHI aHaAW3 €pAamMua aHUKIam MyMKUH. brUpok
OyHmaii €HAamyB TMOTOT€H MHUKPOOPTAHM3MJIAPHUHT WHIWBHUIYaT JIETEKCHS
TU3UMHUHU KEITUPUO YMKaApaaud SHI caMapaiu EHaamryB Oy KMMEBUIM TaOWaTHIaH
KaThbUl Ha3ap UCTalraH MapKep MOJEKYJaCMHM TOMYBYM  YHUBEpcal
ycynnup.AiiHaH ~ OyHmall ycyn  OynuO  aHTUTeH  —aHTUTEd  MaKMyacu
(KOMILJIEKCH )HU UJACHTU(PUKATCUS KWITYBUU YCYJI XU3MAT KUJIaIH.

®epMeHTUMMYHOCOPOEHTAHATH3H

Xo3upja aHTUTENAaHW W3JaHA€TraH AaHTUTeH OwWwilaH  OOFIMKJIUTHHH
AHUKJIOBYM OWp KaTop EHpamryBiIap MaBxynd. bymapman Oupu nquarHoctukana Ky
KyJUlaHUJIagural  (pepMeHT-UMMYHOCOPOCHT aHanu3u. Myonaxa Kyhujaaru
OOCKUWJIApHU ¥3 UUMTra OJITaH.

1. Vaura xoc XycycusiTra sra OyiraH MoJjekyjJa €EKM MHUKpPOOPTaHU3M
HAbMyHAaCHMHM KATTHK acocra, MacajaH ojarna 96 Ta Temuk4acu OoJiraH
MUKPOTUTPOBAJI MJMIYA MaxKamjamaaud. MaxkamiiaHraH HabMyHara y3ura Xoc
XyCycusTIM Mapkepiau Mojekyna(l-antutena) kymmiaau. Keiinn 1-anTytenara
OOFIMK OYMaraH MoJieKyJajiap TeIINK4YaaaH I0BUO 1000puiiaIu.

2. 1- anTuTena OunaH OOFMMK OYNTaH y3Wra Xoc XyCYCHUSATIN 2-aHTHUTEIIa
Kommwiaau Oupok Oy Xojjga Mapkep MOJeKyna OujaH y3apo  TabCHp
kypcatmaiauran Oynumm wapt(9.1B pacm) Oy anturenara ¢epmeHT (Macasian
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UIIKopiu  ¢acdaraza, MEepUOKCUAa3a €Ku ypeaza) OMPUKTUpWIraH OYimmub y
OysanMaraH cycOcTpaTHM OVsiraH maxcyjioTra aiIaHTHPHUIN Y4YyH KaTajlu3aTtop
Bazu(acunn Oaxapamu. HWkkuHum aHTUTENIa —(pepMeHTHH OOFJaHMaraH
KOHIOTaTa MOJIEKYJIACUHHU €K KUJIMII MaKCcaau/1a TeIIMKYa I0BUIIA N,

3. bysnmaran cyOGcTpat Kymmnaau.

4. bysnran maxcynorra cudatiau €K1 COH KuxaTuaH TaBcud oepuaiu.

Arap l-anTuTena u3naHaéTraH HabMyHa OujaH OofjlaHMaca yxoJyiga YHU
OupuHYM IOBUIITAEK axpaTud onuHaaM,.0y xojga 2- aHTuTena —(pEepMEHT
KOHIOTAHTH Xed Hapca OwiaH OofjaHa oJMaau.mry cababnu yHU 2-IOBHIIIA
axpatnd onumand. Ba HamyHa OysuiMaranuda Kojaau.Arap H3JaHWIAéTraH
MoJieKysa OOoFIaHuII coaup Oyica ,yxonaa 2- aHTUTEI0 1- aHTUTEenora OupuKaIn
Ba KOHBIOTUPIM (EPMEHT SHTH pyixarra OJMHAJAWTaH MaxCyJaTHU KaTajau3
KWJIAIH.

EJIMCA Hu acocuii makcaau |- aHTUTENOHM MYJDKajd OuiaH y3ura Xoc
XycycusT €paamuia Oornamiaup.Arap MyipKan y3uaa OKCHI KCO Kuiica,y XoJjaa
YHH TO3aJIaHTaH MpenapaTvHy OJaTAa aHTUTeIUla OJuIl y4yH doiinanananu. by
aHTuTenamap €paamuaa 3ca  OepuiaraH  MYJDKaTHU — aXpaThu®  OJIMINAJIH.
MMMyHHUTETIaHTaH >KOHUBUD oOfaTna yi KyE€HM HHHT KOHHJAard CHBOPOTKAIa
Xocwsl OymamuraH aHTUTENanap MYJDKaI-MOJEKYIacHAard TYypJId AaHTUTCHT
JNeTepMUHAHT (ermuTomna) Jyap OwraH OofnaHaauw OyHIall aHTUTENAJapHUHT
apajanMacMHU TIOJIMKJIOHAT mpemnapaT nae0 artamanau. bab3um  JAMarHoCTHC
yCcyJulapuia TIOJWKIIOHAT aHTeTeJaJlapHu KyJjam 2 Ta KaMuyWiIuKka ora;l-
MOJIMKJIOHAJ Tpernaparaa MaBxXyj OynraH ajoxuja aHturenanap 1 maptusigaH 2
napTuAra YTUIIM MyMKHH.2-arap 21a Oup Xujil MYJDKalTHU aXpaTHII SHUA TMOTOTEeH
Ba HOMOTOTCHAXpATHII Kepak Oyica yxoijga TMOJUKIOHANT MOTOTeHJIapAaH
doiinagaHuil MyMKAH 5Mac.,HeTaKH yJIapHUHT Iakjgapu QakaTruHa Enru3
JNeTepMUHAHT OwmiaH (apk Kwiaau OWpOK,Xxo3upna Oy MyaMMOJIapHH €UYUMU
TONWITAH >XKyMJIaJlaH XO3UPTH MaiTaa Oup aHTUTeH JACTEPMHUHAHTHIA WILIA0
YUKWITaH MOHOCJIOHAJI aHTUTEJA MpenapaTiapuHu OJIUIIHN EIra KOWUITaH.

3. MoOHOKJIOHAJI aHTHTeJIaJIap

OBoJironUs (PUBOKIIAHHUII) JKapa€HUAA CYyT SMU3YBUMIIApJia OPraHU3MHU 3axapiiv
MoJjaiap Ba IOKYMJIM areHTJapAaH XUMOs KWJIYBYM MYypakkald TYKHMMa TH3UMU
HIaKJJITaHTaH. XHMOS TabCHUPUHUHT y3Ura XOC XycycusiTra odra OyiraH
OKCWI(aHTUTEJIAJIap ) TU3UMHU TOMOHHUJIA UIILIA0 YUKApWIIaJUraH UHAYKTCHUSJIAHTaH
mumba TYKuManapuaup.Yiap UIMMYH TH3UMUJArH OOIIKa OKcwiIap EpaamMuaa €1
(berona) w™ojmanap OwiaH OUPHKKO 3axapid MOJJAIPHUHT TabCUPUHU
WyKoTaau.byHra KOMIUIMEHTTH3UMH XaM Kupaad. HMMMyHOJIOTMK Makcajra
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*aBoOaH Xap OMp aHTHUTEIUIa YMKAPYyBYM TYKUMa CHUHTE3[IaH YTHO, Oup Typaaru
aHTUTENIa YUKapaau.0y aHTUTeNanap IOKOpU XyCycusTra sra OYynmd aHTUTeH
MOJICKyJaJlApUHA ~ aJioOXUJa  KUCMJIApUHU  TaHWWOU.  (eNUTOH,aHTUIeH
JIeTepMUHAHTKUCMIIAPUHN ). AHTUT€HHUMOJIEKYIacuaoaaTjadupHeyaxapX wIdImUT
OMAHTUTEIIATAPMaABKY 10y NTaHIUTucadabIuynaprakapimuMMyHTH3UMUATOMOHU
aHaoXuaaTyKuManapunriadunkuiaau. bynaaiianturenanapHuHrxapoupudepuira
HaHTUT€HTOWIaHY3apOKUPHUIITaHIUTHCa0a0IUITONUKIOHAIe0aTanaan. X03upruac
PHUHTOOLITApUAAX ATUITOIUKIOHATAHTU TENAaTapXaKUJarUMabIyMOTIapeTapiuiap
akagabyiMacaxamyJlapHUHTY3UTax0ocXycycusTiapuépraMmuaantdexTcusiaponia
HKypamurad. KeiinupokscaantutenaapAaHKIMHUKHAbMYyHaJIapUAaru3axapianopu
KMaJapHUAHUKJIAITyYyHIUarHOCTUCKYpoicuaTuadorjaTaHUILIT aH.
AdcyckumnonukiioHaTaHTUTeNaNpenapaTiapuHIHI caMapaIopIAUTr uoOupnapTHs IaHu
KKUHYMCUTAY TUIIIMMYMKHH. HETaK1 1-
[IAPOUTIAUMMYHHU3ATCUSTANTHIaaHTUTETIaN a0 YHKapyBUNTYKUManapOpuKrana
HTHUTENANIAPHUHTICTEPPMUHAHTIAPUONIAHTY iHAIU. (CTUMYJIUPYETCS), 2-
IAPOUTIACANMMYHTU3UMHUOOIIIKA

'Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington 331-378 p

AMUTONMHUHTXYIAUITyaHTUTeHUuTadaomkaBooOepanubyTypaunpenapariapau
HT'AHTUTCHJIAPUHHUKYYCU3TIAHTUPUIIIMKOOMIISITUTaTabCUPKOPCATUIITIMYMKHH. HETaK
MadPUMATIUTOILIAPTYPIAUKOOMIIATTadTa. O yH TaHKETMOUNKI aHX 0JITa0epuiIraHIapTH
AIarMIOJIMKIIOHATIAHTUTEIAIapacOCUMAITMTOIUIAPTaKapIIMY HAITUPHIITaHKAMMUK
JOpAAruMoJIeKyIaprasradynaim
,HaTIKaJa0JJUHT NCUT aKaparaHjakaMTabCUPKOpCaTaIn
JllyHnaHxynacayuKapaMu3KAIUarHoCTUC
KypOlEKUTEPaNUAKONIAHMACHKOMIIOHEHTIIapucuaTHAAXy Kal palapHUHT LIy H A
TU3UMUHUSAPATHILIKEPAKUyOUPIIApOUTIA0CU003UAaHONPTY plarHaHTUTEIanIIIa0u
UKapCUH BybuprypnaruantutenayzuraxocxycycusrrasradyiranaHTUTr eH-
MYyJDKaITayXIIarl —MOHOKJIOHAJIAHTUTEIA0YJICHH.
[ykaOuxyskaipaTu3UMHUy X IallIaHTUTEIAMOJIEKYyJIaJapUHUHT TyTaHMacMaHOaiitno
VIAUIIAMYMKUHD U,
AdcycknanTuTenanapHUCUHTE3KWTYBUM biinMpocuTiapny cuMIIMK AaN IO UM KUIT
Maln. bepunranMyaMMOHUHT€YUMUTHOPUATY KUMATApUHUASPATUIIIAIUD.
['eneTukacocHnb-TYKMMa1aHOI0ICAyaHTUTENANIITA0YMKAPUILIUMYMKYHOY Iapau.
baw3unaiitnab-
AuMQocUuTIapKalTalakuiaHnOcapaTOHTYKMMajlapuraaiiaHaIuBaKyIruHaxycycu
ATIAPUHUCAKIAOKOITaHX0JAay CUMIIMKIAY CUIIKOOMIISITUT a3ra0 Y TMIIMMYMKYHJTAT
MMabIyM. |
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4. JTHKHM KuMEBHH CHHTe3JIalll, HYKJIEOTH] KeTMAa-KeTJIUTHHHU
aHMKJIALI

@aHHUHT Xap KaHJal coXacuJa TEXHOJOTHK  YCHII YHUHI KEITyCHIaru
PUBOXJIAHUIIIMHYA TAbMUHJIAWIU. SIHTU TEXHOJOTUSJIAPHUHT Maiifo Oynuium Ouian
SHTU TaxpuOanap YTKa3UIl UMKOHUSATH Maio Oyiaanud Ba 3CKUJIAPUHU YTKA3UII
oconnamaan. Monekyisip OMOTEXHOJOTUSHUHT (PaH cudarugaru pUBOKIAHUIIN
Oup KaTop TEXHOJOTHK WIUIaHMajapra OOFIUK OVIIu: XO3UPIH KyHJa yJIapHUHT
KYIUAaH MUPUK TaAKUKOTUYMIMK MapKas3jlapuaa Ba yHYa KaTta OyiMaran WIMHNA
xamoanapaa dongananunaau. uaunukaa JIHK Outra monexkynacuHu KUMEBUIMA
CUHTE3Jall, OOMIKACUHUHT HYKJICOTHJ KETMa KETJIUTMHH aHMKJIAIl, YYUHYUCUHU
NOJIMMEpa3 3aHXUp peakuuscu EpaaMmuja aMiuuKanusiam yHYaIUK KarTa
MEeXHAaTHU Tanald Kuimaiinu. bymapuunr G6apuacura JIHK HuHr y3u Ba yHHU
permKanusIal MEXaHU3MIIAPUHU ACOCHM TAIKUK KWIMIN XapaéHHUJIa OJIMHIAH
MabJIymMoTaap 2 Tydaiaum UMKOH TYyFWIIU. YOy SKCIepUMEHTal EHIallyBiap
monekyisip kionnam - JIHK man kepaknu (parmeHTnapHM aXpaTHO OJUILL,
yJIapHU TaBcHall Ba yjaap OWIaH TypJid MaHUITYJISIIUSTIAp YTKa3UIl UMKOHUHU
GepyBUH MyONaKaIAPHUHT XKPAIMAC KUCMH OYH6 KOmu.

JAHK Hu xumésuii cuntesnam - bup oyiipakimu JIHK dbepmenTiapunn kumeEBnii
CHUHTE3JIAIIHUHT T€3 Ba yHYa KMMMAT OYJIMaraH ycyjulapy HUIUIa0 YMKWITaHAaH
cyur monekynsap kionnam Ba JIHK Hu TaBcudnam meromonoruscu 6up MyHua
y3rapau. KumEBuil cuHTe3NnaHran OJUTOHYKJIEOTHANapaaH Oup Ooml reHnap €ku
ynapHuHr  gparmentnapunun  ty3um, JHK  maxcyc — ¢parmentnapunu
amrmaukanusiam, axpatud kywwiran JHKnapuu #ynantupu® wmyrtamus
KWIKII, UWIYHUHTJOEK rulOpumaiamaa 30HJ —cadaruma Ba KJIOHJIAITHU
OCOHJIAIITUPYBYH JIMHKEpJIap cudatuaa ¢hoilanaHuil UMKOHU TYFUIIIN.

JHKuu (JIHK cunHTe3atopnap) aBTOMAaTUK KUMEBHM CHHTE3NAIl YYYH
yCKyHanap maigo Oynranman cyHT <50 3BEHO Y3YHJUKAArd OWp 3aHKUPIU
OJIMTOHYKJICOTHAJIAPHU OJIMII OMp 03 Mypakkad uiira ananau. Xap kangai JJTHK
CUHTE3aTOPHUHI aCOCUIl KOMIIOHEHTH KJIallaH Ba HAcCOCJap TU3UMHU XHCOOJIAHA/IN.
Vnap épnamuya peakuusara KUPUIITYBUM KOpHUILIMara YpHaTWJIraH aacTyp Oyiinda
HYKJICOTHUIJIAp Ba peareHtiap ro0opuiiaAu Ba yinap YcaéTraH 3aHXupra 3apyp
MOHOMEp OWPJIMKIAPHUHT OUPHUKUIIN UMKOHMHHM sipaTajyd. BUOIOTUK cuHTEe3naH
bapxm ymapoxk JHK Hu kumEéBuil cuHTe3nam sxkapaéHuna Xap OUp SIHTH
HYKJICOTHUJHUA  3aHXUPHUHT 5' THIPOKCWUIM OXHUpPUTAa OUPUKTHPHUII MYMKHH.
bapua peakuusanap keTma keT OMTTa PEaKIMOH KOJOHKaJa aMajira OIIWPHIIaJIH,
yIapHUHT Xap OWPUHUHT JAaBOMHMIJIMIM Ba IOBHII  BAKTH 3Ca KOMIIBIOTED
épramua Ha30paT KWINHAIN.

dochopamuautiau ycyn - Xosupra Baktaa 0y JJHKHu kumEBuii cuHTe3Nama

9HT KEHT TapKaJraH ycyinaup. Moaudukanusiianrad J1e30KCUPUOOHYKIICO3U1ap
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yHJa OupiamMud Kypuiuil Osokjapu xucobnanaau. Monudukanusiam OeH30.
TYpyXUJaru  JIE€30KCHAJCHO3UMH Ba JE30KCULUTHUAWHHM aMHH TypyxJjapura
OMpUKTUpMIL, aMHMH Typyxura »5ca  HU300yTHUpal  J1€30KCUT'yaHO3WHHU
OupukTUpuILIaH  ubopaTaup.  AMHUH  Typyxu  OyiamaraH  TUMMIUH
MoauduKausIaHManIu. bynnaii Mo upUKaIus 3aHXKUP ycumuaa
HYKJIEO3UJIAPHU KEPAKCHU3 TAbCUPJIAPIAH XUMOS KWJIUII YUYH 3apyp.

'Bernard R.Glik, Jack J. Pasternak Molecular biotechnology ~Washington

JHK xuMéBuil CMHTE3JIA1l, HYKJIE0TH/ KeTMA KeTJIUTHHN AHUKJ/IAII Ba
aMILTMPUKAUSAIALI
Cunres kartuk gazaga(IHKHUHT YcyBUM 3aHKUPHU KATTUK TalllyBYUAa KOTaIH)
amanra omupwiaau, Oy 53ca Oapua peakiusjaapHH OWTTa CHUFUMIA amajra
omupuil, xap Oup OOCKMYIAaH CYHT KEpaKCH3 peareHTIapHU IOBHO Taluiaml Ba
SHTAJIAPUHN  PEAKIMSIHUHT TYJIUK OaXapWIMIIMHA TabMUHJIOBUYA MUKIOPIA
KYIITUIIT IMKOHWUHU Oepaju.

Kyn OGockuunu cunrtesnam Oockuuiapu 5.1 pacmpa kentupwirad. bupunyn
HYyKJ1€03u] (a30TJIM acoc + MIaKkap) KaTTUK MHEPT TAllyBYMIa KOTUPHWIIAIU, OJaTaa
yJap Oup Xui yinuamaard TellMKJyagapy Oyirad muiina mapyagapaup.

CuHTe3naHa€TraH 3aHXUPHUHT 3'- y4iId HYKJIEOTHIU OynaauraH OUpUHYU
HYKJIEO3UJHUHT 3'- TMAPOKCWIIM TYpyXH TalllyBUM OWJIaH KOBAJE€HT OOFJIaHTaH

5.1 [—
pacM.OIUroHyKJI€OTUAHU [ e |
KUMEBMU CHHTE3JIAIL. N _ Fanand
HUKJJIapUAaH cyHr N+ 1 |
Hykineotuaaan JHKuauHTr ‘ =]

oup 3aHXUPIIU
(dhparmMeHTH XOCHII
oynanu.




coeiicepian  MousieKylara —OWUPHUKTHUpUIAAW. bBUPUHYM  HYKJICOTUAHUHT 5’
TMJIPOKCWUIM TYPYXUHM HWKKMHYM HYKJICOTHUJAHMHI peakuusara KUPULIYBUU
KOpHILIMAacura KyIuIiaH aBBajl HOTYFPHU y3apO TabCUPHUHU OJJIMHU OJMII Y4YH
yHU guMmeTokcuTputiuin  (JIIMT) rypyx épnamuma xumos KuiuHaau (5.2 pacum.)
Bynmait rypyx ycyBum 3amkupra OUpPUKTUpHIAETraH xap OuUp HYKICOTH]
TapkuOuga Mapxyn, OyHaaH Tamkapu y 3' docduriu rypyxra OUPUKTHPUITAH
JUU30NPONIIIAMUHIN TYPYXHU TallMMIM, y 3ca ¥3 HaBOaTHIa METaTd KOJJIUK
Owtan Xxumosutanras. (5.3 pacm).
. 5.2 pacm.JJHK 3amxupunHu
CH cHonany L et e KAMEBHUH CHHTE3JIaII

| DolLTaHAUTaH KOMILJIEKC.
' BupuHuM HYKJICO3H/
Me30KCUPUO03aCHUHT 5

[UAPOKCUIUIM TypyXura -
vetokcutputi (JIMT) rypyxu
OMPUKTUPUIITAH, 3'-
[MAPOKCUIUIM  Typyxra aca
cneicepiu MOJIEKYJia
; | dupuktupuiarad. Oxuprucu y3
| HaBOaTUAa KAaTTUK TallyBYH
(TemMKyaau IIUIia Iiapya)
| dunaH OOFJIaHTaH.

Bynpait monexymnsip koundurypamus pochupamMuant aeiunagm.
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© S.3.
CHy  Peno pacM.@ochopaMUIUTHUHT
| ) CmreeirysynmaBuit popmynacu. bapua
!!.\;r- H ] TypT acoc- A, T, G u C Huur
-_ ¥ '_ .i _ KeITUpUO YUKapyBUYHIIApU
0 TR ““ep. Lo JHKHE  KUMEBHH — CHHTE3NAII
N Cwene yuyH  unoumatmiagd. JMT O —
| : AUMETOKCUTpUTHI, Me — Metan
I'ypyxu.

bupunun Hykneo3uj muia mapyara OMpUKKaHAAH CYHT UK OoIIaHaIu.
[yngan cYHr KOJOHKa CyB Ba OoOIlKa HYKJICOPWUIM MOJJANIapHU UYMUKApUO
Talulall Makcaauaa OWpop CyBCU3 peareHT (MacaliaH, alleTOHUTPWI) OuiaH
AXIIWIA0 IOBUJIAJAM Ba Yy OPKAIM AlleTOHUTPUIHM YHKAPUII YYyH NyQIiaHaau.
KeiinH peakuusira KUpUILIKII XyCyCHUSITUTa 3ra OYiaran 5'-TUAPOKCHIUIA TYPYXHU
OupukkaH HykJIeoTHamaH Oymatu0® omum yuyH yuxiopcupka (TXY VXC)
kucinotacu €pmamuna S5'-JIMT (merputwinam) axpatud omuHagu (5.4 pacm).
Kononka TXY YXVHuU HYKOTHII yUyH siHA allETOHUTPHII OWJIaH FOBHIIATH, Xam/ia
allETOHUTPUITHU OapTapad 3TUII YuyH aproH Owian nmydnanaau. JKapaés myHaait
JACTypJIaHTaHKW, MUKKUHYM OOCKHMYJAa KOJOHKara OUp BaKTHUHI Yy3uja KEHMHHIU
HykJeo3ua (pochopaMuauT KYypUHHUINIMAA) Ba TeTpaszos ((aoiamTupuinl Ba
OMPUKTUPHII) FOOOpHUIIAIH. Terpazon dochopamuauTHu  aosamTupaiy,
myHUHT yayH 3'- dochutiu rypyx OMpHHUM HYKICO3HIHUHT S'-THIPOKCUIUIN
rypyxu Ominad KoBasieHT OofmaHanu. (5.5 pacm). Kupummaran dochopamuant Ba
TETPa30J aproH nmydamnt iy 6mnan yuKapuod TanuIaHaIu.

bupuHun Oockuy Tyraray, TallyBuMra OWPUKTUPWITAH HYKJICO3UIJAPHUHT
xaunacu xau dochopamuauTOmiian OorsiaHraH Oynmaciauru cadabiv yJIapHUHT
WKKUHYM OOCKHMYJa KYIIWITaH HYKJIEO3uj OusiaH Yy3apo TabCHUpUHH Oaprapad
TUII 3apyp. ByHHMHT y4yH Tabcup 3TMaraH 5'- THAPOKCUIUIM TYPYX CHpKaIU
aHTHIIPU] Ba TUMETWJIAMUHONUPHUANH EpAaMuia aneTuuiaHaau (KIMIMUPOBAHUE)
(5.6 pacm). Arap Oy wum amanra omupuiMaca, OMp Heya OOCKHYTAH CYHT
CHUHTE3/1aHAa€TraH OJIMTOHYKJICOTHUIap Y3YHJIUTH Ba HYKJICOTHJ KeTMa KETJIUTU
oyiinua dapKIaHaIu.
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5.4 pacm. = e

CH, |
Jetputunait —5'"- '} TS
auMmeTokcuTput - (JAMT N o .
0 H O
) TYPYXHH  YYXJIOpPCHpPKa = =
(TXY V¥XC)  kucmoracu e e
Epaamuia axpaTuO OJIHIII S oy
{ [ ] L)
| |
| ClcHORANIE CH, Lich i C Wl 1
HH I ek - e i H ., H ¥
} ¥ H =] i § T
( H [ (5] O {
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| A CH i
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e
} ¥ b
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{1 ; 3
F i H‘ :'.! :
H Y—% H
. H

5.5 pacm. @aomnamtupuil  Ba  Oupuktupui, Daosnamran
dochopamuautaunar  3'-dpochuTin  Typyxd ~— IIMIIA  IIapyara
OMPUKTUPWITAH JAETPUTWUIAHTAH HYKJICO3UTHUHT 5' THAPOKCUILTH
TypyXu OwWiaH KOBaJICHT OOXJMKIWK Xocui Kwiamu, JIMT —
TUMETOKCUTPUTHWILINTYpYX, Me - meTmimurypyx.
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5.6 pacm.
o . Kosnnupaan.
. JleTputhiuianran
_ . ' HyKJICO3H/UIAPHHHT
HH M w - OupuHYH 11709) D 2]
W —— %y TabCUpPra KAPUIIMAraH
S5'- TUAPOKCUIUIH
e o TYpYXUHH  KeHHHTH
IUKJIAa WIITUPOKUHH
OJIMHU OJIUII YYyH
aleTHIUTaHAIN

[lyauar yuyH dochurtpuddupu #Hoa apanammacu EpaamMuga OapkKapop
oemBaneHTIn docharrpuddup xocun OyiryHra Kagap okcuiaHaau (5.7 pacm).
CyHr KoJIOHKa IOBWJIAaIM Ba OYTyH LMK TakpopiaHaad (AeTpUTHILIALL,
daommamTupuil  Ba  OMPUKTUPHIN, KIMMUpiaml, okcupiam; 5.1 pacm).
TacBupnanran Oapua omepauusiap yca€TraH 3aH)XKUpra JacTyp acocHlia OXHUPTU
HYKJIE03U ] OupuKMaryHra KaJap OaxxapuIaau. CuHre3naHran
OJIMTOHYKJICOTHUIAp  IIMINA IHapyajgap OwinaHn  OofjlaHraH; Xap  Oup
dbochartpudGup METWIIM TYpyXHH TalllMiau;, Xap OWp TyaHWH, IIUTO3WH Ba
aJIcHUH TapKuOWJa XMMOSJIAHTaH aMUHTYPYXu OOp, CYHITH HYKJICOTUIHUHT 5'-
yunga IMT rypyx »xoinamras.

Metwiu TypyxJjiap O€BoCHUTa peakiius KOJIOHKacuja KUMEBUM KaWTa WAl
nynu Ounan ynkapuo6 ro6opunaau. CYHr OJIMTOHYKJICOTHIApHU 3'- TUAPOKCUIUIN
yuu OminaH Oupra cneiicep MOJIEKYJIACHaH aXpaTWuiaJu Ba yJIapHU KOJIOHKAJIaH
AIIIOUPIIAHAIN; KeMHH OMPHH KeTHH OeH30msud, n3o0ytupwuin Ba IMT rypyxmap
yuKapuO TaluiaHaad. 3aHKUPHUHT 5'- yuu (epMEHTATUB (MOJIMHYKICOTHIKUHA3A
T4+ATP) &Exu xkuméBuil ycyn 6man ¢pochopuiiaHaau.
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= 5.7 pacm.Oxcumani.
i i dochurrpuddup

IKOH o A K hin A OelIBaIeHTIIH

r H o dbocharTpuddup

. O =P — OMe Japakacurada OKCHJIaHaH,

CH . by »aca dochomurdup
-0 . . OOFJIMKJIMT MTHUHT

~H H Y GapKapopiurura onu6
Kelagu Ba YHU KHCJIOTa

vl XaMmJla WITKOpJIap TabCUPHUTa
yuaaMImpoK kunaau. [AMT -
JTUMETOKCUTPUTHILIN  TYPYX,
Me — MeTWILIIH TYPYX.

Ymby peakuusiHi OJIMTOHYKJICOTH XaJld TallyBUMCH OuWsiaH OOFIUK OYiranma,
JIEKUH JETPUTHILIAIIIAH CYHT XaM YTKa3HIll MyMKHH.

MaxCynOTHUHT YUKUIIM IOKOpU OYIHMINM y4YyH HYKJICOTHAJApHUHT Xap
Oockuuga Oupukum camapagopiurun  98%pan  mact Oynmacnmuru - 3apyp,
camapaiopiHK CIEKTPOMETPUK yCyJsuiap OuilaH, YnKapuO TanuiaHaéTral TPUTHIUINA
TYpyxJlap COHMHM AaHMUKJIa0 Ha3zopaT KuwiumHaau. Arap, macamaH 20 ab3onu
OJIMTOHYKJICOTUJAHM CHUHTE3NAIll BaKTUAA Xap Oup LUK camapagopaurd 99%ra
TeHr Gymca, 82% (spEm 0,99%° - 100) ONMrOHYKIEOTHATAp alfHAH UIYH/IAN
y3yHIUKKa dsra Oymaau. Arap 60 ab301M OJUTOHYKJIEOTH] CHHTE3/IaHAETraH
Oynca, myHnail camapanopiauKaa OJIMTOHYKICOTHANApHUHT (akatr 55% 60 tagan
HYKJICOTU CakjIaiau. Arap UIMKIHUHT YpTaya camapagopiauru 98% nan ommaca,
KeITUPWITaH Y3yHJIMKIArd OJUTOHYKJICOTHAJAPHUHT YIyIIU aH4da macTt Oynaau
(5.1 xansain). Twxopar JJHK cuntesnoBumnapunu taiépnad 6epyBun upmaiap
onataa OWPHUKHUII caMapaJOpJWruHUHT Yyprada 98% nurunu kadonarmaiam.
JlexuH OyHMHT y4yH >KyJa IOKOpH JapaxkaJard TO3aJIMKKa 3ra Oyiaran peareHTiap
Ba XUMHUKaTiapAaH ¢oigataHuil Kepak, OyHM 53ca Xap JOMM XaM HIIOXHU
oynmaiinu. Pean Oupukuin camapanopauru oxaraa 95% Oymanu, ekuH O6ab3uia
99% camapagopiMKKa XaM OpHUIIUII MYMKHUH. benrunanrad y3yHJIUKIArua
OJIUTOHYKJICOTHAJIAPHU OJIUII YYyH KUMEBUM CHHTE3NAIIHUHT KYNITUHA OUpiaMyu
MaxCyJOTJIapuHU IOKOpU camapaJopiuKKa 3ra OynraH CyoK Xpomarorpadus
OuiaH I0KOpH 00CUM OCTHAA WYyHANTUpWITaH (pa3a OunaH, €K MOIMAKPUIAMUIIN
renma anekTpodape3 OwiaH Tozajmaml 3apyp.  ‘oMaacu3”’ KeTMa KeTIUKIap
OJIMHMOKYM OVJraH OJUTOHYKJICOTHAJAH KanTapoK Oynranmuru cababmu OyHuU
aMaJira OLIMPHII YHUATHK KMIHH dMac.”
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5.1. acadsan. ukn ypraua camapaJOpJUTHHUHT TypaM XWwil Oenruinapuaa
Oepuiran y3yHiukaaru (J1) OJMroHyKJI€OTHUIAPHUHT YPTa YUKUIIH

Camapagopan  Ypra uukum, %
uK, %

Cunmesnanzan 01u2OHYKI€0OMUONAPHU Kyaaaul

KuméBuii ycymmap OwuiaH CHHTE3JaHTAaH OJUTOHYKJICOTHIJIAD MOJEKYIISp
ouorexHoyorusaa keHr kymuianaau. Ynap JHK rubpupnamiga 3ou7 cudaruna,
kionnam Ttaxpubanapuna [JHK Ttypnu wmonekynanapuau OupialuTupyBud
munkepiap, JIHKuu cexBenupiamiga npaiiMep cudaruaa, €K KIOHIAIITHPUITaH
VIKa FeHJIApHUHT MaxCcyC MyTareHe3uHu amaira ommpuiaa GoiianaHuiaim.

1. Maxcyc OMUToHYKJICOTHNIU 30HJapHUHT (y3yHiauru 20 40 3BeHO)
HYKJICOTHUJIKETMA KETJIIUTMHU MYBO(QUK OKCHUJUIAPHUHT aMHUHOKHCIIOTAIM KeTMa
KEeTJINTU XaKUuJaru MabiyMOTJIapAaH TOMWIAIN.

2. JluHkepmapHM OJIMII YYyH OJMIOMEpJap CHUHTE3JaHaad, yjiap y3apo
KOBYIIAQUTaH (TMOpUIaHaquraH) NaJIMHAPOM OUp 3aHXKUPJIUA HYKJICOTH] KeTMa
KeTIUKAup. JIMHKepiap pecTpUUHMpPIIOBUM SHAOHYKJIEa3alap Y4YyH TaHUHAUTaH
cadTnapra sra, Oy sca ynap €pmammnma JIHK ¢parmenTnapuan KIOHIAMITHPHII
uMkoHunau Oepanum (5.8, A Ba b pacm).

V3yunuru 6 12 xxypT HyKICOTHATAPHUHT KUCcKa aymiekcu ymka JJHK 6unan
yT™mac ywriapu 6yiinad ropamu (omatma JIHKra xapa6). Slarum Mosexkymna kepakiv
PECTPUILIMPIIOBYM SHIOHYKJIea3a OuiaH Kecuiaaau Ba yuu OYpTHO TypraH 3aHUUPIH
(yun €numkok) ¢pparMeHTIap oJMHaau, yaapHuHr épaamuna Vimka JJHK myBoduk
BEKTOpra TU3WiIaaud. THU3WIMIIHA aMaira OIMPHUIIAAH aBBald EMUIIKOK Y4JIU
JIHKHu opTukuya JMHKEpIH MOJIEKyJalapJaH axpaTull y4yH (pakiusiiaHaau.
Bekrop xam pectpukraza OunaH KaiTa wnuiaHaau, yHu €numkok yunun JIHK
dbparmentnapu Ounan éxwianu Ba JIHK nuraza T4 dara épmammma Tukwmiagu.
Vmxa JIHK TtapkuOupa JMHKEpIM KeTMa KeTIMKIApia MaBxy[d OyiraH
pecTpuKLus calTiaapu OYIMaciaurd Kepak, akC Xoijga y XaMm (epMeHT OuiaH
€)0)51701178

44



5.8 Pacm. AnbaHaBuil JTUHKEpIap Ba
amantep. A. 6 KypT HyKIeoTHITIApIaH
tamkun TtornraH EcoRIl-nmunkep. b. 8
KybT HyKIeoTuaaapaad udopar ECoRI.
B. Emumkok yamu BamHI- Ba Smal
yuyH TaHuigurad caiitin BamHI- Smal
ajarnrep.

3. Jlunkepiau KeTMa KETJIMKJIAp ‘‘ajantep’’JIApHUHT BapUaHTIapuiaH Oupu
UKKUTAa Ba YHJIaH OPTHK PECTPULHMPJIOBYM  SHJOHYKJE€a3a y4YyH CalTJIapHU
caknaiinu (5,8, B pacm). by xonmaBekrop Smal- caiftnapra sra Oyauim MyMKUH
amac, Ha Bektop, Ha JIHK BamHI- caiitnapau Tammmm kepak amac.

4, 17 24 3Benoman ubopat Oup 3amwxkupiau ojuronykiaeorumnap JAHKuau
CEHKBEHHUpIalaa npaiimepiap cudaruaa sa [P yTkazumaa ninatunany.

5. bup 3amxupiv oMUrOHYKJICOTHANAP 1N VItro Maxcyc CauT MyTareHe3u y4yH
npaiiMep cudaTtuia NIIaTHIAIM.

6. Kaiicuiup aHMK OKCHJIHM KOJJIOBYM HYKJIEOTH]I KE€TMA KETIMKHU KUMEBUUI
CHUHTE3 KWIMII 3apypaTd MyBO(QHUK TE€HHM KIIOHJAIl KUMMHIAIIraHaa Maiao
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OymuiM MyMKHH. ByHIa TEHHUHT HYKJICOTHJ KEeTMa KETJIIUTUHU OKCHUIHHHT
AMUHOKHCJIOTAJIM KETMa KETJIMIM XaKuJaru MablyMOTJIapAaH TONWJIaau. Yoy
IeH TalIKWJI TONTaH KOJOHJIAp dra OpraHru3M TOMOHHMJIAH SIXIIM YKUJIMarasaa Ba
TpaHCHALMS Japakacu >KyJna MacT OyiraHna KUMEBUN CHHTE3ra Mypoxkaar
KunuHaau. by Xonga TEeHHM KONOHJApPHHHI IOyHJAAW TymiamMu  OuiaH
CHUHTE3/TaHauKU (KOJOHJApPHU ONTUMAIAIITUPHIN), OyHIa KOAJaHAETraH
OKCWJIJIADHUHT aMUHOKHCIIOTAIN KETMA KETJIUTH Y3 X0JIuJa KOJIaan, KOJAOHIIAp dca
3ra OpraHvM3M TOMOHHMJAH CaMapaMpOK YKHWIIAIH.

5. IHKnu cexeéenupnaw ycyanapu 6a 2eHa1apHu CUHM e31aul

Arap kuMé€Buil cuHTe3naHraH WKku 3amwxkupian JHKnan ren €xku yHUHT
¢dparmenTu cudaruaa doinanaHui Hazapaa TyTuiaaéTran 0yica, 3aHKUPIapHUHT
Xxap Oupu ajmoxuja cuHTesMaHuiM 3apyp. Kanra renmapau (60 80 m.H) oyl
TEXHUK KUXATIAaH Mypakka0 smac: OyHUHI y4yH KOMIUIEMEHTap  3aHXupiap
CHHTE3JIaHaIH, CYHT ylap EHAMpUIaau. VIMpHK TeHnap ydparaH XOija Maxcyc
CcTparerus  KyJJaHaAW,UyHKM KAMEBHM  CHUHTE3HUHI Xap OWUp UUKIHU
camapagopauru acio 100% Oynmaiinu. Macanan, arap ren 999 xydr
HYKJICOTHIIap/IaH ubopaT Oyica Ba xap OWp IUKIHUHT camapagopauru 99%
Oynca, y xonga tynuk ymauamin Oup 3amxupian JJHK ymymum sxapaén Tyrarau
0,004%pan  ommMaiau. by MyaMMOHM Xan O3TUII yYyH CHHTETHK (HMKKH
3aHXKUPJIM)IeHJap mMoaysuiapaan - (Ooup 3amxkupiu) y3ywiaurd 20 man 100
HyKJeoTurada oynran ¢pparMeHTIapAaad WHFUIaau.

CUHTETUK TeHJapHHM TY3UII YyCyJUlapuiaH OuUpu Xap Kadcucu Oup OupuUHU
¢nanuran ywid, y3ywiaura 20 60 HykieoTHa OYiaraH OJMTOHYKJICOTHIJIAp
WUFUHIUCUHY OJMILAH HOOparT.

3aKUpIapHUHT  HYKJICOTHJ  KeTMa  KETJOUru  IIyHjaal  Oynmaaukw,
E¢HAMPWITAaHAaH CYHT TeHHUHT YYUJard CeTMEHTIapu yTMac OYnuim kepak. Xap
Oup nuku cermeHt 3'- Ba 5'- OYpTHO 4UMKUO TypraH ywiapra sra, yjaap KYIIHU
cerMeHTJIapra komruieMeHtapaup (5.9 pacm).
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5.9 pacm. Kanra onuroHykiaeoTujiapJiaH TAlIKWI TONTaH CUHTETUK T€HJIApHU
WUUFUILL.

V3ynwmuru 20man 60 3BeHoraua OynraH ajoxuja OJIMTOHYKJICOTHIIap
EHAMPUIITAH BaKT/AA yJapAaH UKKU 3aHXKUPIIMA MOJIEKYJa XOCHI OYIUIIM yU4yH Xap
Oupu Xy MIyHAAl HYKJIEOTH] KeTMa KeTiukiap OunaH cuHTeznaHaau. Konran
oup 3amxupin y3wmnuiapu T4 JIHK nuraza épnamuaa Tukumaam.

I'en ¥wnru® Oynuurau T4 JHK - inwuraza éEpnamuaa Oup 3aHKHUPIH
Y3WIUIUIAPDHA TUKUO dYWKUII Kojaau. CHHTETHK TeHNap IIyHAal Ty3WiraH
OYIUIIM MYMKHMHKH, OKCHJI KOJJIOBYM KeTMa KETJIMKAAH TallKapu YJIapHUHT
KJIOHJIAIITUPYBUM BEKTOpra (pecTpuUUpIIOBYM SHJIOHYKIJIEa3nap Y4YyH caiTiap)
TYy3WIUIIMHU TabMUHJIOBYM YWIM MaWJOHra, IIYHUHTAEK arap Oy 3apyp Oyica
TYFpU WMHULMALKS Ba TEPMHUHAIMS, TPAHCKPUMIMSA Ba TPAHCISIIUS y4yH CUTHAI
KeTMa KeTJIMKJIapra ora.

Tynuk ymuamiau reHnapHu OomiKa ycyn OwiaH onuil yuyH y3yHiaurd 40 nan
100 3BeHoraua Oynran ENWIraH OJIMTOHYKJICOTUUIAPHUHT Maxcyc TYIIaMu
CUHTe3NaHaau. Euaupunaérranga 3'- u  5'-  yunm  Y3apOKOMILIEKTap
HYKJI€OTUIapHUHT 6-10 xydTnanumm comaup Oynaau, yJapHUHT Oopacuaa 3ca
KaTTa TEeIIMKIAp KOJaau. ByTyH Ty3wiMaHu CTaOMILIAIITUPUIL YUYH Ky TIamran
MalJIOHJIApHUHT Y3yHJIMTH KaTta Oynamu. Temmknap dbepMeHTaTUB Wyn OuiaH
JIHK monmmepasa I Escherichia coli épmamuna tynmupunaam, y WHAIAAIIASIIALI
pEeIUTMKANUSAIANT YIyH 3'- THIPOKCWI TypyX Ba OHWp 3aHXKUPIM MailoHIap/aH
maTpuna cudaruga doinananaau. Konran Oup 3amwxkupnu y3umummapau T4 JTHK
nuraza épaamuaa Tukunagu. (5.10 - pacm).

V3yHpok renmap (>1000 m. H.) omatia MKKH 3aHXUPJIA (parMeHTIapaaH
WuFuIaau, yJIapHUHT Xap Oupu V3 HaBOatuma 4-6 Oup OupuHM EnaauraH
OJIMTOHYKJIeoTH Iapaad (xap oupu 20 nan 60 m.H raya) ubopart. Arap CUHTE3 Ba

EKWIraHJaH CYHT eTapiiu MUKIopaa (pparmentiap xocuu Oyica, ynap oup Oupura
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IIYHYaKW yilaHaad. AKC Xojja xap Oup (parMeHT KIOHJAIMTHPWIAIA Ba
amruukanysuianagy. VMKku 3amkupinu parMeHTIap KeTMa KeTIUKIA TYIIHK
VI4OBIJIM T'eH XO0CHJI OVIryHua Oup Oupura OoriaHaIu.
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5.10 pacm.in vitro y3yH T€HUHUHT (EepMEHTIAp HWIITHPOKUAA WHAFUIMLIN.
ABBan KUMEBUH ycyJulap Oup aloXyja OJMTOHYKJICOTHIJIAp HIyHAAl HYKJICOTH]
KEeTMa KeTJIMKJIAp OujiaH CHUHTE3JaHaJuKH, EHAUPHUII BaKTUIA YIApHUHT Opacujia
y3yHauru 6 -10 xydt HykimeoTuaaap OyiaraH xyQTiamraH MaigoHIap XOCHI
oynuiuM kepak. YnapHUHT opacuaaru Koirad remmkiaap JJHK — nonmumepasa I E.
coli épmamuna tymaupunaau, Oup 3amkupnu y3uwnunoiap dca T4 JIHK nwraza
€épaamMua TUKUIIAIH.

KuméBuii cuUHTE37aHraH TEHHUHT HYKJICOTHJ KETMa KEeTIUTH TYFPUINTHHU
kadonarnam yuyyH xap OMp HKKMA 3aHXHUPIN (PparMeHT, KeWuH 3ca OyTyH TeH
CEKBEHUPJIAHAIH.

JHKuu cekBenupmam ycymiapu - JHK wmonexkynacu Xakumaru TYIUMK
MabJIyMOTHHU ()aKaTTMHA YHUHT HYKJIEOTH]] KE€TMa KETIUTMHU aHUKJIaraHjaaH CYHTr
onuil MyMkuH. [llyHaai kunnb reHHd CeKBEeHHpJall OpKald YHUHT Ba3u(acuHu ,
HYKJICOTHJI KETMa KETJIMTUHHU Ba3u(acu aHWKIAHTAH TeHJIap YYyH COJHMILTHPUO
aHuKIam MyMKUH. HykieoTun keTmMa KeTIMK XakKHIard MabiIyMOTIIapcHu3
MOJICKYJISIp KJIOHJIAIITUPUII OYHinya TaaKuKoTaap yTkazud o6ynmaiinu. IHK y éku
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Oy ¢parmenTuHu cekBeHupiamHu A. Makcam Ba B. T'mnGeptnap tomonuman
unuiad yukwiraH kKuMEBun ycyn, €ku @.Canrep TOMOHUAAH Takiau( STHITaH
dbepMeHTaTUB yCyNl OWIaH YTKAa3ull MYMKHH, aMMO XO3HUPI'H BakTlIa KYIPOK
JTUJE30KCUHYKIIEOTHU]T YCYJI KEHT TapKaJraH.

Auru ycynnapau spatuin — Oy (aHHUHT UCTaNTaH TapPMOFUHHUHT PUBOKJIAHUIIIH
YUyH TYPTKHIUp. YJIap wWirapu MabiyM OYiIMaraH MabyMOTJIApHU OJIHII
UMKOHUHH Oepanu, Oy 3ca ¥3 HaBOaTHAa Ky3aTWIAETraH BOKea, XOJWCaJapHUHT
MOXMSITHHH YYyKyppOK TYIIYHHUINTa OJIMO Kelaad Ba SHTU KamgpuéTiapHu
KeNTUPUO  YMKapyBUM  TAJKUKOTIApHU  parOarinaHTupand.  Monekyisp
OMOTEXHOJIOTHUSIra KeJcak, YHUHI acocu cudatuia IIyHAAW ycysuiapjaaH
dbornananunauku, yaap JAHK Ba TP au cexBenupinam. JJHKHUHT HykieoTun
kerMa kemuruHu JIHK monmmepasa OunaH amanra OIMpPUIAJANTaH 3aHKUPHUHT
y3alUIINHNA TYXTATHII WY OpKadu (pepMEHTATUB HycXa KYUUPHILI yCylIu OWiIaH
aHUKJIAII —Te3, XKyna coana Ba umoHwn ycyn. JIHK ¢parmentuHuHr HyKIieoTH
KeTMa KETIUTH MOJICKYJIAp Japaxajaa YHWHT TYIUK TaBcudu Oyaummman
TalllKapyd, YHUHI KOJJIaHA€TraH MauaoHuHu TeHrmawrupum, [P  yuyn
NOTEHUHAJI TpalMep TaHJall, TEHAArn MyTalus Y3TapUIUIapUHA AaHUKJIALI
uMkoHuHu Oepaau. 1977 iwunga Canrepuunr JHKHu cexkBenupnam yuyH
TUAC30KCH YCYJIW Taimo OYNTYHra Kajaap 3aHKUPHUHT MaxCyC CalT KUMEBUU
napyanaHui ycyiauaan goimgananmiarad (A. M, Maxani, W. Gilbert, Proc. Natl.
Acad. Sei. USA 74: 560-564, 1977). Slna wiarapu HyKJICHH KHCIOTaJapHH
cekBenupnaml PHKHUHT HyK/I€MH KeTMa KETJIMTMHHA aHUKJIAIl JeMaK 3a4u. byHHHT
yuyH JJHKuunr kepaxmum ¢parmentn PHKra PHK - xunc mmepasa €pmamuna
KyuupuO yTkaszunaau (TpaHCKpUOMPOBATH), KEMMH 3Ca CYHTMCUHUHT HYKJICOTH]I
KeTMa KeTJIUTW aHukjiIaHaau. XKapa€H kyaa MypakkaOd Ba y30K JIaBOM dTapau. Y
Kyhdumarugan ubopaT dau:  paguoakTuB  Myspkauianran  PHK  Typnu
puOOHyKIIea3ayiap OwWiaH KaiTa WIUIAHTaH, KeWUH XOCHJI OYJIraH MaxCyJOTHH
XpoMatrpaguk OYIMHUIIM amMajira OIIMPWITaH., TakpopaH (epMeHTiIap OwiiaH
KailTa MWIUIAHTaH, WKKAHYA [apyajlaHUIAard MaxCyJIOTJIADHUHT HWIIKOPUUA
TUAPOJIN3U amainra  OIUMPWIITaH, TUAPOIIN3 HATWKAacuIa  OJIMHTaH
MaxCyJOTJIIApHUHT  XpomaTorpaduk OYIMHUIIN amaira OILMPHIITAH,
OJINTOHYKJICOTUUIAPHUHT KETMa KETJIWTd YJIAPHUHT y4 MaWJOHJIapUHU Oup
Ovpura ENUIIMIINTa acOCIaHUO AHWKJIAHTaH Ba OOIUIAHFUY MOJIEKyJla KalTa

THUKJIaHT'aH.
'Bernard R.Glik, Jack J. Pasternak Molecular biotechnology ~Washington

Jlune3okcu  yCyNMHUHT Taijgo Oynumm  OuinaH Oy  Kapa€HJaH Jespiiu
doiinananunmai kyimnau. Xosupaa PHKuusr y3unum smac, 6anku yHra Xyaau
MaTpuliagaru kabu  Kadta TpaHckpunrta3za ¢Epaamuaa cuHtesnanrad JIHK
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CeKBEHHpIaHaau xamaa Makcam Ba ['mnbeprt ycymnapunan smac, Oamku M13
¢ara acocua KJIOHJIAIITUPUII TU3UMU SIpaTUITaHIaH CYHT naiino 6ynran Canrep
ycymunad dovnananunaau. JJHKuu TVrpuman TYFpu ceKBeHUpIIAll MHCOH TYpJid
KACAJUIMKJIAPUHUHT MOJIEKYJIAp acOCHapUHM TAJKUK OTHUIL, TALIXWC KYWWII Ba
JaBoJiall YCyJUIapUHU HIUIa0 YWKHUIAA XAaKUKUH WHKUIO0 COAMp OTAM.
TaaKUKOTIApHUHT KyJa KyI coxajapura, Iy OJKyMJIQJaH  MOJIEKYJISIp
ouorexnonorusra [IIP  ycynmuHuHr uWHUIA0 YMKWIWIIM  KAaTTa TabCUP
kypcatnu (Kary Mullis; U.S. patent 4,683,202). Kinowmamrupuiran €ku
redoM JIHKHUHT cerMeHTIapuHu aMIuiiuKanus KUIUII OpKajdyd KaTTa MUKIOpa
JHK omum wumkonu spartwirad, PHK Ho&6 wmonekynamapunuar JIHK
HyCXaJlapuHU KJIOHJAIITUPUII, TE€HOM KYyTyOXOHaJapUHUHI CKPUHUHTH, TE€H
MyTalMSUIAPUHA ~ @HUKJIAIL,  XpPOMOCOMAaJapHM  JKHUCMOHHMWA  KapTHpJall
(kapTupoBanue) Ba Oomka Myammoinap xan Oynnu. [IPaunr OGupunuu OGop
aManuéria KYJUIAaHWIIW CEPHOBUAXYKapald aHEMHUSHM TallXuciall TecT
tusumuHn spatum Oynran(Saiki et al., Science 230: 1350-1354, 1985). IIIP
myHaa HoE€O ycynku, Oomka Oapuara sXmd MabiyMm OyiaraH ycysuiap vuuaa
YHUHT TeHru WyK. 1986 wwnman Oouwnad, yHunr épaamuaa 10000 naH opTHK
TaIKUKOTIAp VTKA3WIAW, Ba YJIApHUHT TYypJiaud Xuja OYiMIIdra Kapamacjia,
[MI{Pran dorimanaHUITHIAT UCTUKOOIIAPH STHA XaM OJJaMHU POM KHJIMOK/IA.
6. Oxkcuiap Tepanesicu

PexomOunantin JHK TexHONOrHsUIapuHUHT Taiao0 OYIMIIMIAH aBBail
MHCOH OKCHJIM acoCHJard KYNTrMHa TOpUBOp MpenapariapHu (akar yHYa Kyl
OyJIMaraH MUKAOpAA OJIMII MYMKHH OYyiran , cabaObu ynapHU HILIA0 YUKAPUII
KyJla KKUMMAaTra TyIIraH Ba OMOJIOTMK TabCUPU MEXaHU3MHM Oab3uja SXIId
Ypranubd yuKuiIMara 3au. SHTU TexHosiorus €paamMujaa mpenapaTiapHUHT Oapya
CIIEKTPJIApMHU CaMapaJid TECTIaH YTKA3WII Ba KIMHHMKAJAA KyJUlall YYyH €Tapiiv
Oyaran MUKIOpAA OJIMII MyMKHUH Ae0 TaXMUH KUJIUHTaH. Babyymunpy&oraunkam
BbyryurakennOunconnunr 400 nan oprukrennap u (acocan JHK kypunummna)
Typiu OKCWIIapU KJIOHJAIITHPUITaH OYiInbO, amaijga yiap JOpUBOp Ipemapar
Oynuuuiapy MYMKUH.YIIOY TEeHJIApHUHT KYyO KHUCMHM XYKallMH XyKailpana
DKCHECCUSJIAaHIM Ba XO3UpJAA YJAPHUHT MAaxcCyJOTJIapyu WHCOHHHUHI TypJu
KAaCaJUIMKJIAPUHU JTaBOJIAll[a KyJUIall dXTUMOJUIra TEKIIMPYBAAH YTKA3ZWIMOKIA
(11.1 xansan). AKIlIna xo3upna,30gan opTUK IIyHJaid OHOJOTHK Mpenapatiap
MabKyutanau (10.2 sxagsai). bBupok xamm yinapHUHT KEHT MUKbECTA KYIITaHUIHO,
COTYBra UYMKApWIMIIUTa XaJIu Kyn Hwuiap Oop; aBBajiWra yiaap XaWBoOHJap/a
TEeKIIUpUO Kypuiaaau UIyHAaH CYHI, KIMHUK CHHOBJAH YTKa3wiagu, OUpOK,
dbapMmaiieBTUK (upmMaIap X03UpIaHOK yJapra KU3uKUIIMOKaaap.

MyTtaxaccucnapHUHT XMCOO KUTOOJIapura Kypa HMHCOH OKCHJIA aCOCHJIaru

JIOPYBOP IpenapatiapHUHT JyHE 0o30puaary xaxmu 150 mipa nosuiapra eTras Ba
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JoUMHU paBuiAa ycu® OOpPMOKIa.peKOMOMHAHTIIM OKCHIUIAP ACOCUAArU TIOPUBOP
npenapariap HUHT OyHE Oo3zopuaard xaxmu  wmmra 12-145% ra yemokna.
WHCOHHMHI KYNI'MHAa KacaJUIMKJIApUHU JABOJIAIl Ba MPOQUIAKTHKA KWIMLIIHUHT
SHrM Metomnapu XX acpja MHCOHJIAPHMHI ()apoOBOH SILANUIAPUHU YCHUILUTA
ylIKaH xucca Kyman. bupok Oy skapaén Tyraau ne6 ailtud Oynmaian.  Ocku 1ed
aTaJIMUII KacaJuIMKJIap (MacalaH, CHJI KacalIUrd ) NpodWIakTH Taadupiap
cycalumm OwinaHoK €xku OynMaca, SHIM PE3UCTEHTIM IITaMMIIapH Maiao
Oynaranuaa sHa ro3ara KenumM MyMmkuH.TepaneBTUK Bocutajap cudaTtuna
criennuK aHTUTEeNoJapaaH GhoigamaHuIl UCTUKOOIM XyJaa >bTHOOPIM;YyIapiaH
KEITyCU/Ja TOKCUHJIADHU HEWTpanu3auus KWwIKIaa, OakTepusiaap, BUpyciap
OujlaH KypalMiljga Ba XaTTo, PakHU JAaBojalijga XaM (hoijajnaHuIl MYMKHH.
AHTUTENOHN ¥3-Y3UHM OOIIKapaJuraH pakerara YXIIaTHII MyMKUH Y €ku €T
areHTHU HeUTpauaiau, €ku crnenupuK HULIOH-XYXailpaHu eMupud rodopaiu.
Adcycku, aHTUTENO[aH, YHUHT UMKOHMSITH XyJa KEHT NeHWINIIN KapamacaaH
Oomka  KacaJulMKJap  Ba  yJapHUHT  TNATOJOTHSJIApMHU  JaBoJjialija
doitnananunmarad. ®akar cyHrru naiitmaruHa — pekomOunant JIHK Ba xyn
KJIOHJIM AQHTUTENOJNAp OJIMII METOJMKACH PUBOXIIAHTAHJAH CYHT Ba MOJEKYJISAP
CTPYKTYpacu Ba UMMYHOTJOOYIMH (PyHKIUsIapu paciiu@poBKaaHTaHAaH CYHT
crenu(puK aHTUTENONapAaH TPl KacaJUTMKIApHU JaBoJialljia Kysuiamra Oyiaran
KM3HKHMII STHA OPTH.
K/IHK unmepgeponnapunu axcpamuod oauwu

Wucon oxcunuuunr tenn €xku kJHKcuaum axpatud onum ydyH Typiu
€HmamyBinapial QolganaHuil MyMKUH. bup xaTop xonaTiapaa kepakiu OyiaraxH
OKCWJI aXpaTuO OJMHAIM Ba YHUHI TErMIUIM MalJOHMJArl aMUHOKHUCIIOTAJIN

KETMAa-KCTJINTHU aHUKJIaHadu.
'Bernard R.Glik, Jack J. Pasternak Molecular biotechnology ~Washington

[ynapaankennOYMKrOyHUHTKOAJTOBYMKETMA-KE TIIMTMHUTOIAIUIIap
,TETUIINOJIUTOHYKJICOTUTHUCUHTE3Iali IuIapBayHIaH€HOMIIMEKMON OO TEKaIH
kJIHK nankepaknurenéxukJ[HKaxparubonumyuynruopuzanron3onacudaruaado
WTaJTaHaauap.

BbourkaénnanryBHUTO3aIaHT aHOKCHIITaaHTUTENANIapUIIIA0 UM KAPUIIIBAYIaPHUM
abIIyMOUPTeHIIapIKCIIPECCUICUCOANPOYTaETraHONOINOTeKATAPCKPUHUHT Y YyHH
nutataguiap. Kynmmauakan maimipOouTTaTyKuMa acHHTE31aHaE TTAaHUHCOHOKCHITIY
yyHmytykuMaganaxpatuoonuaranMmPHKacocunaonmurank J{THK-
oubimorexka/lHk-

HUIIOHOMIAHTY MUHTUPUITaHOY a1, MacaiiaH,omko30HocTHOe3nJlanrepancopost
yaylapuxykaipanapuacuHTE31aHa U aHACOCUMOKCHIIMHCYTMHO VMO,
oyxyxaipanapnanaxparwirad /0 % MmPHKuaualinanykonnaiu
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bupoxkk/ IHKHATY HMHTHPUIITIPUHIMITIIAPUHUMHCOHHUHT MUK IOPHKY TAKAMEKNC
MHTE3IaHUIIDKONMHOMABIYMOYIraHOKCHIUIAPU YU yHKYJTAIIMyMKHHAMAC.

BbyxonarnabonikaskcnepuMeHTanéHiauryBaap3apypoynaau

Tapkubugaa-, -  Bay-uHTEphEpPOHIAPU (Uda, HPB, UdDy)
OyAraHuHCOHUHTEPPEPOHIAPH -
TaOMMIOKCUILTApOY IO, yTapHUHTXapOMPUHUTEPATIEBTUKMAKCAAIAp1aKy JUIalIMyM
kuH.(10.3
xang.). Y napauarkIHK cuakparnbonuHraniayaprapkuOuaerapandaTer dIIiM
HPKBaokcumnapityKaurucadad o yaraHKMiMHIMIMKIIapHACHT UIITanaKOHOepyBY
USHIMEHJAITYBJIapHUNIUTA0UMKUIITATY FPUKEII TN,

10.2 *aaBai.JIHCOHKacaUIMKIIapUHUIABOIAI Y Y HKYJUTAHUIITA03UK -
OBKAaTMaxcCyJIOTJIapH,
MeIMKaMEHTJIAPBAKOCMETHKABOCU TAIApMHUHA30paTKIMOYyiinda/lenaprament(
AKII) pyxcaTruHAONTaHOAB3HONPPEKOMONHAHTIMOKCHILIAD

Urepdeponnapunnrk/HKaxparunbunkapummnponenypacukyiuaarniaoganu0o
par:

1. NuconneiikonutunanMPHKaxpaTubonuauaynapauy iaamiapurakypadpa
KIMsUIapraakpaTuIN; TECKAPUTPAHCKPUIILUAY TKA3UILIUBAILIa3MU A
pBR322uPstlcaitturakuputuiam.

2. OmuaranmaxcynorounanEscherichia coli
HUTpaHCHOpMaLIUATIAIIIN, XOCUIOYIITaH 6000 KJIOHHU 12
rypyxraaxparauiapxapoupura 512 KJIOHJAAHTYFPUKEIJIH.

3. Knonnapuunrxapouprypyxurozananmaranmnpenapatlid-
MPHKOumanruGpuusnaniu.

4. TapxuounaknonnanranJIHKBamMPHKOGYnranru6punapranmMPHKaxpaTu6osn
WHIMBAaYOKCUITHUXY KAl PaCU3CUHTE3IIAIICUCTEMACUIATPSIHCIISIITUS KUITAHTH .

5. TpsHCASIUAHATHKACUIA0TMHTaHX AP OUPKOPUIIIMAHUHT BUPY CTaKAPIITUUHTEK
beponmudaomnmurudenrunanau. UutepdeponnudaoiimmkkypcaTraHrypyxiaapTapku
ounall®-MPHK6unanrudpunnamrank/{HKknonnmasxyaoynran.

6. IlosutuB rpynnanzap Xap Oupuma 64 Taman kioH Oynaran 8 Ta HuUM
rypyxJjapra axpaTWwiId Ba TecTAaH YyTkaswiad. Hum rypyxjpapra axpaTHIHU
Tapkuouaa uHCOHHUHT TYIUK Ymuamaaru Ud-xkIHKcu 6Ynran rypyx KoamaryHra
Kagap maBou strrupauiap.Terummu kJIHKra moc 6ynran xym muknopaaru Ud
OJIHIII 3apyp O¥Jica SKCIIPECCUSTHIHT FOKOPH Jlapakacura eTUIl UMKOHWHU OepyBUn
E. coli-BexTopaa cyOKIOHIAITHPHUII MYMKHH.

HNuconnap unrepdeponnapu - HUurepdpeponnunr Oupunuu renun  1980-x
iii.0onutapyaa ofuHran 6ynuo,yiranaad 6epu Oup Heda Typjard uHTepdepoHiap
tonuaran.fOkopuaa aiTuO YTUiIraHumau,yJapHUHT OHOJIOTHK  Ba KHUMEBUM

XycycusiTiiapura kypa yd rypyxra axxparuin MyMkuH: Uda, UdBBa NUdDy. Uda Ba
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NdPBupycnap €xku Bupycnu PHK mnpemaparnmapu Ownan wunuioB Oepuiran
XyXaiipanmap Owran cuHTe3na”Hagwiap Dy sca  XyxkalpanapHu YCUIIMHUA
CTUMYJITAIITUPYBYM MOJanapra >kapo0an unuiad unkapuiaan. Mda mMuHumMym
15 Ta Heaien reHNapHM Y3 UUMTaA OJITAH TeHJap oujacu OwiaH kommaHaau. MO
Ba Dy xap Oupu anoxuaa Oup reH OunaH komnmaHamwiap. Mdoamoarumnnapu
Typau chnenudukara sra. MacanaH,Bupyc OwiaH wuNUioB Oepwiran Oyka
xyxaitpanapu muHusicuaaru Ndo,Ba UDa,napHUHT camMapagopiaurd TEKIIMPUO
kypuiaranga Oy wuHTEepdepoHiap  YXIIam BUpyCra Kapmu (aouiuK
KypcaTaJuyiap, AHCOHHUHI BUpPYC OWJIaH HIUIOB OepuiiraH Xyxadpamapuja sca
Nda, wuntepheponn Wdoyra kaparanga Kynpok (aosmuk kypcataau.Arap
BUpycra Kapii (aoyumMKk CHYKOH XyXalpajiapuga TeKIUpuO Kypuica,yHIa
Nda, natepdpeponn MDoyra kaparanga 30 mapra kamMmpok (HaouuK KypcaTaiu.
KombOunanusnanran xycycusarra sra U spatumra Udo unreppepon Typiuua
SKAHJIHTHHE YbTHOOpra o1u6 Gup Heva MapoTaba YpHHHO Kypran.

'Bernard R.Glik, Jack J. Pasternak Molecular biotechnology ~Washington

Hazapuikuxarnantypiaunld®mapHuHrkerma-
KETJIMKJIAPUKUCMIIApUHUOUPIIAIITUPUOOyHT a3 pUIIUIIIMYMKHH. ByXapOupooiians
WYOKCUIITaHHCOAaTaHOOIKaYaxXyCyCusTiapradradyaraHruopu10KCHITHUXOCUIIOY JTH
[IUTA0INOKeETa N,

Nda,BallDa,napannrk/IHK cuconumtupunrangamynukypcatanku, yiaap 60,92Ba
150

NO3UIHSUIapAA0 U PXUIIPECTPUKIUICANTIIApUHUKY pcaTaguiap. Y TapHUHT XapOUpUH

unrk/IHKcunapuananunOkerrangancyHroycanTiiapiaBadbyH 1aHKeHUHT UIIeTHPIIaHU

mrpparmeHTIapuIaduprueyarnopuareraapoanaaa. (Pacm 10.1)
FIGURE 101 Owerview of the protocol used to isolate IFM cDNA.

ohS — = U AAAL —= DNA — L'l::”; f't;lil\_.. —_— ]T,":_‘:L."-m_ff-.? — |5
Human mRNA . S Ly
leukocytes Amp® Tat"
: calls
——e AMAA
Divide positive pools ASsAY ,l;' 2 ~AAAA 5 - E
into 8 subgroups of Totelns -
£4 colonies each and or IFN ( | |
ratest activity \h _/-'
l — EJ{FH?:M plasmid "1—: pocs o
Ralease hybridized DANA from each L2 pols €
Subclone Inlied mBMA and translate F‘T‘"\It: crudsa IFN "'l-'__‘;};_in'?“
aubeione =oiat inko progoin in a mRN Each
",‘J\Ellh"'_:; ;'“'EI - cell-fres system
B Pirassi fECh -
byrennapakcnpeccupoBaiuskE. coli,

JACUHTE3JIaHT aHOKCUIJIApHUIKCIIpECCHUsIaanIap ,T03aJ'Ia,Z[I/IJIapBaYJIapHI/IHl"6I/IOJIOI‘
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uK(pyHKUMUAIapuHATAAKUKOTKUAnap. [ uopuadaapHUHT XUMOSIKUIUILIXYCY CHSIT
JApUHUCYTAMU3YBUMIIAPHUHT XY KapanapuaaTeKIMpUOKY priiradjanryHapcaMabi
YMOYIJIJIUKH, yJIap/1aH0ab3uouPIapuOOoIIMOJIeKyTalapraHicOaTaHKY TPOK(DAOTIITUKK
YpcaTtapakaniap. Y HaanTamkapu, kynruaaruopualidnapuazoparxyxapanapaa
2'—b'-onurounsoaneHunar-cuHTeTazanapuHaAykuusanaaunap. byhepment 2'—5'-
OOFJIaHTAHOJIMTOHYKJICOTH TApCUHTE3UAAUILI TUPOKITAAUIIapBayIapy3HaBOaTHaA,
BupycanmMPHKHunapuanado0opyBUnIaTeHTXYXalpanusHA0puOoHyKiIea3anu(ao
anamrupaaunap. bomkarnopualdnapruHCOHHUHT TY pIMXUIPAKX Y Kal parapuiari
TYypIUMUKPOOPraHu3MIIapAaboIIMOIIeKyIanapraHucoaTaHKyIpOKaHTUIpoIrdepa
TUB(AOJUTUKKYpCATaH.

'Bernard R.Glik, Jack J. Pasternak Molecular biotechnology ~Washington

Pacm.10.1. UD[ |5 UHD[ | Ba TypT rHOPHI TEHIAPHUHT CTPYKTYPACH..
CpaBHEHHE HYKJICOTHIHBIX IMocieaoBareabHocTeit reHoB WMD) u D[}
TCHJIADUHUHT ~ HYKJIEOTHJ  KETMa-KeTIMKJIApW  COJUINTHPWITAHAA  yJjapjaa
pectutmpnaiauran  (RE1, RE2, RE3) »sHmonykneazamap ydyH cadTiap
MaBKYJIUTH aHUKJIAHH.

By caitftnmapgaru  pecTpuKkiMs Ba OJWMHTAH (parMEHTIAPHUHT JTUTHPIAHUIIH
TypJId XWJIJard ru0opuj TeHnap maiao Oynummura onud kenaau.PacMHUHT Kyiu
o 1
KMCMHJIA YJIADHUHT TYPTTACHU aKC STTUPUIITAH.

HNHCOHIApHUHT YCUIII TOPMOHM

SIHrM OKCWIJUIApHU TPATETHUI0 KOHCTPYUPOBAHUS HOBBIX OEJIKOB IyTEM 3aMEHbI
GbyHKUIHMOHAT JOMEHIAp €KW UYHANTUPWITaH MyTareHe3 €paamuaa aaMaliTHpPUIIT
Uynu OunaH KOHCTPYKIMSJIAII CTPATETHsiCUIaH OKCUIHUHT OMOJIOTMK TabCHpU
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KyJaiTupui €ku cycaitupuin fa QoiigamaHum MyMKiIH.Macaiian,iHCOH OYHWHU
Yeum ropmoru (I'PY)typnu xunaaru xyskaiipaiap OuiiaH s’bHU PEENTOPIINA Y CHIIT
TOPMOHM Ba NPOJAKTUHIM YCUII TOPMOHM OWJIaH XaM OOFJIaHUIIM MYMKHH.
JaBonam sxapaéHuga Typiau HOXYs 3 deKkTnapHu oaauHu onui Makcaauaa ['PY
HU TPOJIAKTHHJIA pelenTop OwuilaH OOFIaHUIINIa Wyn KyWMaciauk Kepak. Yoy
perienTop OwiaH OOFJIaHYBUM YCHUII TOPMOHH MOJIEKYyJalapyu MaWJoHYaCH
V3UHUHT aMUHOKUCIOTAIM KETMAa-KEeTJIMTH OWIaH TPOJIAKTHHIIA pPEeIenTopiap
y3apo Tabcupra KUPUIIYBUM MailoH4Ya OuiiaH (akaT KUCMaH TYFPU KEJTaHJIUTH
cababmm y OwnaH OOFJIaHYyBUM TOPMOHHM TaHia® OJMHraH  XOJUijia
KamauTupuiaagu. byHuHr Y4yH cneuudux MyTareHes CalTHUIaH
dbornananunau. Hatwxkana, PUaM  mposlakTUHIM — peuentop OujgaH  HOKOpHU
apduuaM OOFNMAaHMIIM Y4yH 3apyp Oynran 0ab3u Oup aMUHOKHCIOTAJAPHHHT
gubom rypyxtapu(Hil8, His-21 u Glu-174) - Zn** wuomnmapu ydyH nurasanapia
MabliyM Oup y3rapunuiap pyi Oepan.Monudukanusiianrad YCUII TOPMOHJIApU
dakatruHa” Y3uHUHT perentopu Owinan Ooriananu.ONMHraH HaTHXauap
nryOxacu3 KU3UKHII  YHUFOTAJU,JIEKUH MoAu(UKaIUsIaHTaH I'PY  mapnan
KJIMHUKaAa QoramaHuIll MyMKUHMHU HYKMU Oy XaJiu HOAQHUK.

7. 'eH 3KcnIpecCUSICMHUHT ONITUMU3ANMUSACH

SlHru  OKCWJI  ONMII  €Tapiid  3MAac YHMHI TE€HU JKCIPECCHUACHHU
ONTUMAJUTAIUTUPUIT ~ MYXUMJIUpP.ABBINra TaJKUKOTUWIAD  SKCIPECCUSHUHT
IPOKAPUOTUK EKM JYKApUOTUK CHUCTEMaJlapujia €Tapiad MHUKIOPAA ayTEeHTHK
OKCWJI OJINII MMKOHMHM TeKupuO kypanunap. IIpoxapuotuk cucremanap ynap
OujaH WOUIAll ap30Hra TAlIMIIM Ba MILIA0 YHUKApUII YHYMIOPJIHUTH IOKOPHU
Oymuim cababnau yCcTyHJIMKKa sragupnap. Adcycku, 0apya MHUKpOOpPraHU3MIIAp
XaMm Oup XWwiga TeTepoIOTMK OKCWUTAPHUHT (DYHKUIMOHAN IIAKIWHU CHUHTE3/Ial
onMaiaunap ,iry OOMC TETMHUIM COJHUIUTHUPHUILN OaXOJaHWJIMIIMHU OO OOpHIL
3apyp. MHCOHHUHT UHTEPIEUKUH-3 TEHM DOKCIPECCUSCUTYPIU XYKAMHH-
XyXaipagapaa YpraHmO YMKWITaHma dHIC saximm  “xyxkanun” Oymmu6 Bacillus
licheniformis (kxame.. 10.4)uukmu. E, coliHuHT ourTa CUCTEMACHIA
OKCIIPECCUSIHUHT OMpMyHYa IOKOpH aAapaxacura spummiau,20 k/la maccana
OJIMHTaH OKCWJ Maccacu 15 x/la Oynran eTwinraH ayTeHTHK OKCHJI 3Mac,0aiKu
UHTEepAeHKuH-3HUHr  B-ramakto3unaza E. coli.malimonuacu OumnaH KymIuinO
KeTUIINHM y3uaa akc 3Ttupanun.Opatna OyHra yximam XUMEpiad OKCUJIIaH JOpU
cudaruaa doigananud 6yIManIn.

Kluyveromyces lactis Ba Saccharomyces cerevisiae, aunTkuiapu Xyxapaiapu
JIYHUHTAEK HWHCOH — XYJKalpajapu XaM HMHTEPJCUKUH-3HU  TJIMKO3UpJalln
MYMKHUH,0MPOK  yJlapJard DJKCIpeccHus Japakacd JKyJa IacT Oynaiu.
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['muko3unupnam UHTEpIEHKUH-3 HUHT (Daosurura TabCUp KypcaTManIu,JIeKUH
yJIApHUHT MOJIEKYJIaJapy yiidamuia ce3unapian gapk Oynaau.

Pacm  10.5. UHCOHHMHT ycUIll TOPMOHM HHUHT MOJIU(UKAIUSAIAHTAH Ba
HAaTUBHOM WAKIMHUHT cxemarndeckoe tacBupu (I'PU). OnuronykineoTun-
HyHanTupuiaran myrtareHe3 €paamuga monydeHa ¢opma ['PU maknu onuHawu,
NPOJAKTUHIIM pelenTop OuiaH OOFNIaHUII KOOWJIMATHHU MYKOTraH ,OMpOK YCHII
TOPMOHH peLenTopura creuu(pruKaHy cakjaad KoJraH .

Anveunam-nuasza

AnpruHat —0y OuWp KaTop [EHTH3 YTIApU,IIyHUHTJAEK TYNpPOK Ba JIEHTH3
OakTepusiiapu OWJIaH CHHTE3JIAHAJWTaH TMOJUCAXaPUAIUDP.YHUHT MOHOMEp
OUpIUKIapu HWKKHTa caxapuja -— 3-D-mannyponar Ba a-L-rymyponat
OYynuo,ynapHUHT MHUKAOPM Ba TAKCUMJIAHWIIM KOHKpPET OWp aJbIrMHATHUHT
XycycusiTinapuau Oenrmnaiian. Macanan, a-L-TynmypoHar Konaukiapu KallbIuid
WOHNAapuHU Oofnam ynum Ownan Oyiipaknap ypTacujmaru Ba Oyiipak Huujaru
qyoksIapHu xocunl Kunaau; [B-D-manHypoHaT Konaukiapu 3ca OoIiKa MeTajiap
WOHJIapUHU OOFIaiauap.

FIGURE 1001 Schematic representation of a porticn of a human |IJ.‘|H occluded by
a combination of live alginate-sacreting bacterial cells, lysed bacterial cells, and
leukocytes and their released DNA. This matrix may be digested by alginate lyase
or DMNase L.
Blocked airway Open airway
[ —
(ﬁ) U Allginase or DNase

[llynnait  yokjapu  OYiaraH  ajdbrMHAT  KAWMMINKOKJIWTH  TOJIMCaXapu/l
MoOJIEKyJajapura TYFpU MPOINOpIMOHAN OynraH DJIACTUK TeJib XOCHII
Kuitaau.Pseudomonas aemginosa muiIMMInUK mTaMMiIap MyKOBHCIIUI030M OWJIaH

57



KacaJUlaHTaH OeMopiapjard IMIWIMMIMTAKHUHT  KAUWUTIKOKIUTHHN — CE3UJIapIiv
Japaxaja Olupau.

Hadac iiynnapunu to3anam Ba 0eMOpHUHT Xonatunu sxmmiam yuyH JIHKaza
[ Ounan wunuioB Oepumira KyliMMya paBUIIAA allblUHAT-IMa3a EpaaMuja
albIMHATHU JEMOIMMEPU3ALIUS KHWJIALL Kepak.l'en anbruHaT-IMa3a
reanFlavobacteriumsp., man ymoOy ¢epMeHTHH ¢daon axpatHd YHKApyBUH
rpaMMycOar Tynpok OakTepusich €pAamMuja OJHMHIU.OTPUIATEIHHOW MOYBEHHOU
OakTepuu, aTUBHO BbIpabartbiBaromiei 3tot ¢pepmeHt. Ha ocnoBe E. coliacocuna
BT co3MaH OaHK KiIoHOB Flavobacteriumkimonnap OaHkM spaTHigu Ba yiap
opacuja amnbrMHAT-IMA3aHU TapKUOMIa KATTHK alblHMHAT OYiIraH MyxuTra
KaJIBIIUH MOHJIApU KYIIMO 31a0 YMKApHUI WYIu OWUslaH CHHTE3JIalauTraHIapUHUHT
CKPUHUHTMY TKa3UJIIH.

byHnaii IApOUTAA  MYXUTAAru aNbIUHAT, aJbrMHAT-IHa3aHU
OPOAYLUPIARIUTaH KOJIOHUSJAH TallKapy YOK XOCWJ KWJIaJu Ba XHpa TOPTUO
KOJIAIU.HAXOMSIIMICA B Cpele, 3a HCKIOYEHHEM TOIO, KOTOPBIA OKpYXKaer
IPOAYLUPYIOIIME alblUHAT-IMA3y KOJIOHMU, 00pa3yeT CUIMBKM W CTaHOBUTCS
MyTHBIM. ['UApOonIu3Ianran anbrMHaT YOK XOCHJI KWIHII XYCYCUATHUHH HYKOTaau
JIYHWHT y9yH aJdbTMHAT-TMA3aHU CHUHTE3JIAWIUTaH KOJIOHWS aTpodumardn MyXHT
maddod 6Ymmbd Komanau.Mapxyn OYaTaH KOJOHHUSJIADHUHT OMpPUIaTy KIIOHIaHTaH
JHK  ¢parmentn Mommaccacu 69000ra sgxuH OyiAraH  MOJUIENTHAHU
KOJUTaIUraH OYMK XHMcoOaml pamkacu OopiuruHu kypcatau. SlHama Oatadceuin
YTKa3uiaran OMOKMMEBUM Ba T€HETHK TAIKUKOTJIAp IMIYHU KYpCATIUKH,

-

Pacm. 10.15. E. coli. nan xenu® 4YMKKaH PEKOMOMHAHTIW ajbI'MHAT-JIHA3a
Flavobacterium man aBBajru OKCHJI MPOILIECCUHTH, MOJI. Maccu 69 k/la Oyiran
nentua 6 kJla OKCW MmapuajaHWIM HaTWXKacuaa Moji. Maccu 63 k/la, 6yaran ,
OakTepuan ajbI'MHAT Ba JCHTM3 CYB YTJIapu albIHHATHHHU JIETIOJMMEpJIall
XyCyCHUSITUTa 3ra OKCWJ mpouneccuHru. 63k/la okcuia mnapyaliaHranna Mol
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Maccacu 23 kx/la Oynram,qeHru3  CcyB  YTiapu  ajdbrMHAaTUHU  (aodnd
JENOJIMMEPU3AIIUIIOBYM  OKCHIJI Ba OaKTepuall albIr'MHATHUA THUAPOJIM3IOBYU ,MOJI
maccacu 40 k/la OVnaran okcui 6epaju.

Ymoy mnonunentun Flavobacterium sp. (pacm. 10.3).ToMOHMAaH HILIA0
YUKApPWIyBYM yUTa aIbIUHATAAH aBBAJTH MOJUIENTHA OYIUIIN MyMKUH. ABBaJIUTa
KaHgaiaup 6up mpoTeonuTHK GepMeHT yHAaH wmaccacu 6000ra sikun Oynran N-
KOHIIEBOM mentuaHu axpatud onanu.Komran mom. maccacu 63 000 ra Tenr
Oynran ¢epmeHt OakTepusiiap Ba JCHTM3 CyB YTiapd TOMOHHUAAH HWILIA0
YUKApWITYBUYM albI'MHATHU JIETIOJIMMEPIIAIl XyCYCUSITHUTa ATa.

YHu myHaaH cyHr kecunranpa. llpw ero mocnenyromieM paspe3aHuu
obpa3zyeTcst mpoAykT Moiu. maccacu 23 000 OynaraH,eHru3 yTiaapu ajdbIMHATUHU
JETOTUMEPIIOBUM MaxcynoT Ba Mos. Maccacu 40000 Oyaran ,0aktepusuiap
allbrUHATUHU Tapyanaiguradn ¢epmeHt xocun Oymamu.Mon. macccu 40 000
Oynran ,pepMeHTIapHU KaTTa MHUKAOpAa oiauil yuyH yHu kommoBun JIHK Hu
noyimMepasnu 3amkupian peakmus metoauna(IllP) ammmudunmpnanam,nynnan
cyHr B. subtilis naH axpanuO 4YMKKaH , o-aMuiaasbl B. Sitbtlis HUHT curHan
NENTUAUHU KOAJIOBYU NTA3MUJIa]Id BEKTOP ra KUpUTaauiap

o-amwiasel B, Sitbtlis.  Tpanckpunius  NeHUIWUIMHA32  TEHUHHHT
AKCHOPECCHUSICU cUcTeMacH €pamMuia HazopaT KuinHau. (pacm. 10.4).1lnazmunanan
omuaranB. subtilisxyxaiipamap  TpaHcopmamusIcKH Ba yJIapHH TapKUOWIa
aNbrMHAT OYNTaH KAaTTUK MYXUTra KaJbIMil WOHJIApH KymmO counb roOopwiraH
naiTAa KaTTa OpeoUTH KOJIOHWsIIAp XOocuia Oynau. ByHmail KoJIOHUWSIap CYIOK
MYXUTJIa €TUIITHUPUITAH/Ia PEKOMOMHAHTIIN ajJbIMHAT-JIMA3a KyJIbTypal MyXHUTra
axpanub uyukkan .KelWuHrum Tectnap IIyHH — KYpcaTAuku,0y  ¢depMeHT
MYKOBUCLIUJI03 OWJIaH OFpuraH OEeMOpPJIApHUHT YIKacuAaH axpanuOd 4ukkan P.
aeruginoSammauMIIUK —IITaMMiIap OWIaH CHHTE3JIaHYBYM  allbITMHATIIAPHU
CYIOJITUPHII XYCYCHSITUTA 3Ta.

PekoMOMHAHTIN adbrUHAT —JIMA3aHUHT KJIMHUK TECTAAH YTKA3UIUIIN MaKcaara
MYBODUKMHU HWyKMU ,IIyHH aHUKJIAIl Y4YyH KYIIMMYa TaJKUKOTIAp YTKa3WIll
JIO3UM.

8. UHCOHHMHT KYN KJIOHJM aHTUTeJIaJlapu

NMMyHOTEpanUsHUHT TAXMUH KWIMHAETTaH UCTUKOOIMTa KapaMai ymoy
METOJI Ky KJIOHJM XalBOH aHTHUTENaNapuaaH (poiganaHUII Ba yiapra Kepakid
MoJIeKyIatapHu Oofnaml OuiiaH OOFJIUK OYJIraH OWp KaTop YeKiIoBiapra sra. ,

KuméBuii OofnaHuIll >KapaCHUHUHT Y3U YHUYAJIM camapaid 3Mac,00FJIaHMUII
tacoauduil Tapzna Oynaau yHJAH Tallkapu ,0yHAa Tepanusiaa KyJUlaHuIagurad
IJIa3MUHOTeH €KM OOolllKa Mojjajiap aKTHUBBATOPUHMHI (EPMEHT aKTHBIHMIU

nacauimy MyMKuH.Ba HuXo0sT,ipenapaT Kym MaTtoTrada KUPUTWIMINN KYy31a
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TyTunaérran Oyrica,Kapama —Kapui UMMYH peakuusiap naiao OYJIMIIMHUHT Ba
O0eMop CeHCAOWIM3AUUSACUHUHT OJITMHU OJIMII MaKCcaJuia XaWBOHHUHI 3Mac
,0aJJKU MHCOHHUHT aHTUTeNIacuaaH ¢oinananum 3apyp.Kapama-kapim peakius
YaKMpMalUraH Maxcyc aHTUTeoaoap sApaTuil Mymkyn uil.Cababu anbaHaBUN
THOPUUIOM TEXHOJOTHSACH OWIaH WHCOH aHTUTEJIaCHMHU OJUIIaa Oup Katop
MyaMMoJapra 1y4d KeITuHa/u.

e VIHCOHHUHI CHYKOH MHCIOMAcH Yyxailpamapu OuiaH KYIIUIUO OJMHTaH
XyKaripanap Oapkapop sMac Ba mry cababiu Ky KJIOHJIM WHCOH aHTHTEIACHHU
UIU1a0d YMuKapa oJyBUM XysKapa OJUIll KMIHH.

* CHYKOH MHEJIOMAacHHU YpHUHU OOCYBYM MHCOH MHEIOMacHHUHIcamapaiu
XyXaipa JIMHUSIIApUHU OJIMIITa X03upya MyBaddak OymuHManu.

e VHCOHHMHI TypjH aHTUreHJap €paaMuiia UMMYHHU3ALMSIIANI 3THKA HYKTau
Ha3zapHuaaH YTKa3UJIMalaH. YelI0BeKa pa3InYHbIMU aHTUT€HAMU HE MTPOBOIUTCS 110
cooOpakeHusiM 3TUdeckoro xapaktepa.lllyngait KunnO,MHCOH aHTHTENACHHU
OJIMIII Y4yH Oomika €HpanryBiap unoiad uukum 3apyp. CxeMamapHUHT Oupuia
daon paBumniga crneuupuK aHTUTEIATApPHM  MIUIA0 YUKAPYBUM ,MHCOHHHUHTB-
auMdonuTiapura GIyopeclueHTIM OeNrujaHral aHTUTeH OWJIaH MIIUIOB Oepuiiiu
,CYHIpa XyXailpaii copTep €paaMuja 11y aHTUTENalapHu uUiuiad yukapyBuud B-
auMQouuTiIap HabMyHaCUHU ounan TYyUUHTApUIIU. B-Xyxanpanap
MUKpPOOpPraHU3MIIapa YCUIIMHU Te3JallTUpUIl Y4YyH ynapra OnmrteidHa—bapp
BUpycu YyTkazwinu.B —Xxyxkaiipamap Ounan tpaHchopMmanusiianraH Oab3u Oup
KJIOHJIAp CEJICKIMSUIAaHOBYM aHTUIEHJIap Oujar y3apo TabCUp KWLIYBUM KYTI
KJIOHJIM MHCOH aHTUTENaJapuHu unuiad vukapagu.Adcycku, Kyn KIOHIU
aHTUTENANIap YUKUIIM YHYA KYTI OYJIMaau Ba yJapHUHT OOFJIAHUII aKTUBJIUTH MACT
SIH.

Ha3sopar caBosuiapu:

Oxcwinap Tepanesicura 30X OepuHT

k/IHK unTepdeponnapunn axxpatud oiauil KaHaai amanra OmupuiIagm?
WHconnap nntepdeponiapu Kanaaid Mmakcaaiapaa poiaananunagm?

W HCOHNIapHUHT YCHUIII TOPMOHHM OJIUII UMKOHUSTIAPU

I'eH HKCIIPECCUSICMHUHT ONITUMU3ALMACH KaHall amanra omupuiagu?
JIHKa3a I pepmenTu kangai makcaiapaa (oitnananuianm
Anprusar-nvasa pepMeHTH KaHaai oJMHagn?

WHCOHHUHT KYTI KJIOHJIM aHTUTENIaJapy KaHAal oduHaau?

©ooNO O wWwhRE

['en-kyunpuHUHT yuyta ManOau berona rennapHu xyxaiipara
TpaHchHOPMAIMSUTAIIHUHT T€H MyXaHAUCIUTUAATd aXMUSTU
10.BekTop KOHCTPYKIIUSIHU Xy>Kalipara KHpUTUIIIKaHAal aMmajra omupuiagm’?
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11.buHap BEeKTOpPIApUHUHT KOMHTETPaTHB BEKTOpJapra HucOaTan ad3ainuru
HuMana?

12. I'ennap M3YMIUIMTUHYA UACHTU(DUKALMSA KMJIMII Ba a)KpaTUII XaKuia

MabJIyMOT OEpUHT

13.IHK O6ynaknapiuHu KUPKHUII Ba PECTPUKIIMOH XapUTajJapHU Ty3UII KaH/ail
amaJira OIMpuIaan?

14.Bektop MosieKyaacH yayH Kyiwirad tanadiaap

15.T'enom /IHKcu ¢pparmenTnapuau onum ycyuiapu

16.I'enoMHHM anoxuaa KUcMiIapra axpaTuil Xakuaa tymrynua oepunr JJHK
OYJIaKIapuHU KUPKUII Ba PECTPUKIIMOH XapUTajJapHU Ty3ulll ((pU3uKaBUA
XapuTanail) KaHaai amanra omupuiaaan?

17.T'eHoM KJIOHIApUHU KYTTAUTHPUII KaHJAl amaira omupuiaan?

18.Muxkpobap TpaHchopMausaCH XaKuia MabIyMOT OCpUHT

19. THKHu cexBeHupiail ycysuiapura u30x 0epunr

20.'ennapHu cuHTE3NAIT KaHai amaira ommpuiaan ?

21.CuHTe3NaHTaH OJIMTOHYKJICOTHVIApHU KYJUTall KaHAal aMaira omupuiaaun?
22.®ochopaMUIUTIN YCYTHUHT MOXUSTH HUMaAa?

23.IHK Hr kuMEBMIA CHHTE3IIAII KaH1ali aMajra ONTUpHIIau?
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IV. AMAJIMA MAILIFYJIOT MATEPUAJLJIAPU
1-amanuii MaIIFyJioT:
Y euManKIapaaH Xy:kaiipa opraHnoAIapuH AKPATHII

Wman MaKeaa: Y CHMITHKIIADHH MEbepHil PHBOKIIAHUII SKAPASHUHH AP0,
XJIOPOIUTACT Ba MUTOXOHJAPHUS TEHOMH ¥3apo XaMKopiukaa Oomkapaau. by
XAMKOPJIMKAATA JKapaéHHUHT MOJIEKYJSIp MEXaHW3MHUHHU OWIMIN Y4YyH XyKaipa
OpraHouJIapy TEHOMUHHUHI CTPYKTYpaBHM Ba (YHKIIMOHAJ XOCCAlIapu aloxuiaa
XamJa TYIMK ~Ypranwivimy Jjo3uM. by a3ca  ¥3  HaBOatuga Xykaiipa
OpraHOMJIAPUHU TO3a X0JIJIa AXKPATUO OJIUIIHU TAKO30 ATAJH.

1-uw. Fy3a ycumnucu xyrcaupacuoan a0po axcpamud onuwt yciayou.
Mamepuan 6a ac606 yckynanap.50 T MKKU KYHJIUK Fy3a ycumracu, 100 mi

70% coupt, 1 Merp kampon, romoreHuzatop, K-23, K-32 wnentpudyramapu
npobupkanapu Omnau, 2 Ta CTakaH, 2 Ta Kojoa.
Hwinu_oaxcapuw_yuyn _namyna: 50 r 2-kynnuk fy3a ycumrtacu 70%

cnupTaa 2 JakMKa CakJIaHraHiaH CYHT JUCTWUIaHraH cysiaa toBunagu. [y
nycuHaa crepusuiadran ry3a ycumracura 150 M A 6ydepu comunanu Ba 30 cek.
JlaBOMHMJIa FOKOpH ainanumira sra oynaran (25000-30000 ai/mak) YTKUP MUYOKIH
roMoruHu3aropga Maitnananaau. ['oMmoreHat 4 KaBaTiu CTEpHIUIAHTaH KalpoH
épnamuia QuIBTpIaHaIUM Ba Xykadpa Oynaknmapund om0 Tanuiam yuayH 10
makuka 4°C  xapoparma 600 aitn/ma; Tesmukga K-23, ueHtpudyracuma
almanTHpuiaaan Ba uyykMa Ttanuiab robopuiamu. Cymepnarant 1800 aiin/max.
Ty3mukaa 10 nakuka, 4°C xapopatna K-23 ncutpudyracuga ainaHTUPUIAIN.
Uykma 10 mu b Oydepu cycnien3ust xosatura KeJITUPUIAIA Ba KaTJIaMJIu caxapo3a
(1,6; 2,2 M) rpaiME€HTUHUHT IOKOPU KHCMHUTA 3XTUETKOPJIUK OWJIaH KyWUJIaJIu.
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Caxapoza »sputmacu B Oydepu €Epmammma Ttai€praHaau: XOCHJ KHJIMHTAH
rpagueHT 22000 aiin/gak. Te3nukaa 4°C xapoparna 2 coat K-32 nenrpudyracuaa
antnantupuiaau (O6aker poropaa) Uykmana mmukactiaHMmarad (yHKIHMOHaN (aot
AAPO KOUITAHAIN.
Bygep spummanap:
% Byghep A:0,4 M mannut; 50 MM Tpuc-HCI, pH 8,0; 3 MM DTA; 0,1 %
AnpOymuH (xaliBoH 3apao0uaan onunras); 1% I1BII ; 1 MM oxTtanon
% Byghep b:50 MM Ttpuc - HCI, pH7,5; 10 II NaCls; 10 MM MgCl,.
% byghep B:50 MM tpuc - HCL, pH 7,5; 25 MM NaCl; 10 MM MgCl,.

2-uw. Fyza ycumnuzu Xyxcaiipacuoan xXjaioponaiacm oaui.
Mamepuan eéa acoo6 yckynanap.

100 r 14 kynnmuk ry3a Oaprmapu, 100 ma 70% cnupt, 1 Merp Kampos,
romorenusarop, K-23, K-32 nentpudyranapu npobupkanapu 6unat, 2 Ta CTaKkaH;
2 ta xoiba.

Hwinu oasxcapuwi yuyn Hamyna:

100 r 14-xynnuk ry3a yeumuuru Oapru 70 % cnuptra 2 mgakukara cojimo
KyHUJIaau CYHI TMCTUJUIAHTaH cyBa oBuiaau. Crepuiuianran ry3a 6apru 400 mi
A Oybdepna 30 coHus maBoMHAa IOKOPW AaiIaHMIN Te3JUTHWra sra OyiraH
TOMOTEHU3aTop/Aa Maijananaad. ['omoreHat 4 KaBaTiu CTEPUJUIAHTAH KarpoH
épnamuna punbrpranaau Ba 1800 aiin/mak. Te3nukaa neHTpudyramananu, bynna
Xyxaiipa Oynakimapu Ba siapo uykmara tymanud. CynepHaTaHTAAH XJIOpOILIacT
2500 aiin/nmak. Te3nukaa neHTpudyranam wynu Ounan onuHaau. Yykma 20 Mo A
Oydepuna cycrieH3usi XonaTura KeJITUpPWIaad Ba caxapo3a I'paJueHTH €paaMuja
(0,5M; 0,8M; 1,6M; 2,0M;) tozananaau. Caxaposa rpaauetu B 0ydepu épnamuna
taii€pnananu. Xocuna  OYnaran  rpagueHt 22000  aii/mak.  TE3IMKIA
neHTpudyraganragaa xaoporaact 1,6 M caxapo3a KaTJIaMUHUHT IOKOPU KHUCMHTa
xoivnananu. Ilunmerka €pmamuaa XJIOpOIUIacT KaTjiaMH 3XTUETKOPJIMK OwIiaH
onmuHamu Ba A Oydepna 3 mapra cyronrupunaau. CyROJITHUPUITAH XJIOPOILIACT
cycnensusicu 2500 ain/pmak. TesnukAa neHTpudyramsam HWYaum OuiiaH To3a
XJIOPOIUIACT YYKMACH OJIMHAIU.

byghep spummanap:

% Bydep A:0,4 M mannut; 50 MM tpuc-HCI, pH 8,0; 3 MM DJITA; 0,1 %

AnrOymuH (xaliBoH 3apao0unan onuuras); 1% I1BIT ; 1 MM oxTanon

¢ Bydep b:50 MM tpuc - HCI, pH 7,5; 25 MM NaCl; 10 MM MgCls,.
3-uwi. Fy3a ycumnuzu Xyxcaipacuoan Mumoxonopus oaul
Mamepuan éa_ac606 yckynanap.50 © UKKU KyHJUK Fy3a ycumrtacu, 100 mi

70% cnupt, 1 merp kampoH, romorenusarop, K-23, K-32 uenrpudyranapu,
npoOupkanapu Ouiiax, 2 Ta cTakaH, 2 Ta KoJioa.
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Hwinu oaxcapuws yuyn namyna: 50 r 2-KyHIUK Fy3a YCUMTACH XY PO

@KpaTUIl yCIyOMJAarujeKk CTepullaHaay, MaijganaHaaud Ba (UIBTpIIAHAIN.
Omuurag rtomorenar 10 gakuka gasomuma 3000 ain./mak  Te3nuKaa
neHtpudyrananud xyxarpa Oyaakiapu 5 sapo Ba XJOPOIUIACTIaH Xanoc OYIau.
Cynepnatant 15 000 ain/mak. Te3nukaa 45 [gakvKa LEHTpU(yraiaHuo
MUTOXOHJIpHs YyKTUpUO onuHagu. Yykma 20 mu A Oydepaa cycrneH3us: xojaaTura
KeNTUpmIMO KaTiaamin caxaposa rpaguentuaa ( 0,6; 0,9; 1,6 M) 22000 aitn./naxk.-
Te3NMMKAa 2 coar  meHTpudyramam — Wynum  OwinaH  (IIMKacTIaHTaH
MUTOXOHAPUSUIApAAH, Kpaxmall JOHadajlapujaaH) To3anad osuHaaud. To3a
MuTOXOHIpUs 1,6 M caxapo3a KaTJIAMUHHMHT Tera KUCMuaa xounamaau. [Tunetka
épaamMua MUTOXOHIPHUS KaTjaMU SXTHUETKOPIMK OwiaH onuHuO, A Oydepaa 3
Mmapta cyrontupuianu Ba 15000 ain/nak. tesnukna neHTpudyranam wynu Ounaxn
T03a MUTOXOHPHS UYKTUPUO OJTUHAIH.

>

bydep 3purmanap:
* bydep A:0,4 M mannut; 50 MM tpuc-HCI, pH 8,0; 3 MM DITA; 0,1 %
AnsOymuH (xaiiBoH 3apao0Ouaan onunras); 1% I1BII ; 1 MM oxTanon

Hasopar caBoJsiapu:

Veummm xykaiipacuian sapo axpaTHO ONMII KaHIail aMajira OUMpHiau’?
Veummkapan Xysxkaipa opraHuoIIapHHI aXPATHIIIAH MaKca] HIMa?
I"'omorenar kagma omuHaIn?
bydep sputmanap kangai taiépraanaau?

()

Yeumiur xXykalpacuiad XJIOpOILIACT OJIUILI KapacHIapy KaHal amanura

ok wWwhE

omupuiaau’?
6. CymnepHaTaHTKaH/Iail OJIMHAIA
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6. P.M.AprtukoBa ['eH Ba Xyxaiipa HH>KeHepiIUru (paHuaH amMaini
MaIIFyJIoTIap YUyH YKyB-ycinyouit kyuanma; Tomkent.: TKTHN.2013. 326.

2-aMaJIuii MaIIFyJIoT:
Yeumunk XyskaiipacuaaH HyKJIedH KHCJIOTJIAp asKpaTHII Yy JIApHHHA
Ypranuu

HMumipan makcan: ['eHmapHUHT MOJIEKYJSIp Aapa)kajla ypraHuIlga acoCHil
Bazupa JIHK wna PHK mnpenapatnapunu omumgup. PexomOunant JIHK
TEXHOJIOTUSICUTAa acOCJaHTaH TeH MYXaHAUCIUTY Taxpubanapuaa axpaTuiraH
JAHK renom kionnapuHUUT OaHKUHM spaTuiiga, axparwirad PHK xycycan MPHK
kJIHK Oubnuorexkacuuu spatud, OupuHuyugaH (Qoiianyd reHjaapHd aHUKJIAIIIa,
WKKUHYUIAH TeHOM OaHKHIaru KJIOHJIApJaH Ty TeHJIapHH TOIHUII YUyH 30H/j1apra
ara OYIHII yUyH 3apypaup.

Ku3uktupyBun Te€H KIOHJAMITUPWINO, NIy TEHHUH CTPYKTypacH Ba
XyCyCHUSTIapHu YPraHWIraHJIaH CYHT, 11y KJIOHJAIITUPUITAH T€HHU SHA YCUMIIMK
xy>kaiipacura tpanchopmanus ki MmymkuH. JIHK Ba PHK onum myonaxanapu
TpaHcopMarusiIaHTal YCUMIIMK TYKUManapuaa Ba OyTyH pereHupalusuiaHTaH
Yyeumnuknapaa sx3ored JJHK skenpeccuscunn ypranumna acocuit Kypos 0yiauo
XU3MaT KWJIAJIH.

['en MyXaHIuCIUTHIA TEHJIAPHUA QXXPATUO OJIMIIL. YIAPHUHT CTPYKTYpPACHHH,
skcnpeccuscuan  ypranumaa JIHKam To3za xonmma axkpatu® onmmr MyxXum
axamusatra sra. JIHKam axparu0 onumnpia uyykMa Ba XyKapajdapHU Maiigaiaiin
acocuil omuiapaaH Oupu xucobnsaHagu. byHnaH Tamkapu, YCUMIIMK 3KCTPAKTH
TapKUOUJATH KyJaa KaTTa MUKIOpJAArd TaHWUHJAp, MoJucaxapuajiap, MUrMEHTIap
okopu Monekynap orupiaukgarn  JJHK wmonekynacuuu  axpatu®  onuiiga
KUMUHYUITUKIIAP TYFIUPAIH.

bynapaunar xammacu JIHKHUHT MUKAOpUHU crieKTpodOoTOMETp/a Yidaiiia
HOTYFpPH HATWXKa YWKHUIIWTa OO Kemaau. YHAAH Tallkapd pPeCcTPUKIIUS-
Moaudukamus QpepMeHTIapuHUHT (aoyumruau verapanaiinu. by Caysepn
rUOpUIM3AlMSIIAILIA, TEHIAPHH KIOHJIAHIITHPUIIAA XaJakuT Oepaiu.

Xyxalipa MalJanaHraHjaH CcYHT ULeHTpudyra Epaamuga MaljgagaHraH
XyXKailpa MeMmOpaHallapy Ba OKCWJUIap JeHaTypalus KWIMHUO, YYKTUPUIaIN.
ByHuUHT yuyH Xj10podopM-(PeHOT-u30aMul CIUPTU apaialliMacy MIUTATUIIAIH.

Macananunr kyinanmm: Kyn mukgopaaru JIHKuu To3anam 3apyp 6yiica
[E3UH XJIOPUTHUHT CY3UII 3UWINTHA yIbTpaleHTpudyragam ycayonaa Makcaara
spurmuin MmymkuH. JIHK nuanus épmamuna tysnapiaan To3anad OJIMHAAW HA STHII
cnuptuaa uyktupunagu. lly o6ockuuna JIHKuu PHKpan Ba Oomika opTukua
HapcanapaaH To3anab onuHaau Ha TE Oydepuna sputmnund CrnexktpodoTomeTpaa
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MUKJIOPH VYI4aHagu, CYHT arapo3ajd rei djieKkTpodope3n EpaaMuaa TO3aIurd
aHUKJIAHAH.
1-uw. Ycumnux éapeudan ;THK ancpamuu.

Mamepuan ea acooo-yckynanap: 4 rp 14-kyHiIuK £y3a Oapriiapu, XaBoH4a,
nerpudyra, neHTpudyra crakanigapu, 2 Ta Kojaba, 2 Ta CTakaH, muia TaéKda,
pedpakToMeTp, AMATU3 KOFO3M, MArHUTIW apajalliTUPTHY, CIEKTPooTOMETp,
MYy3J1aTThY.

Hwinu 6asxicapuwi yuyn namyna:

1. 4 r OGapr xaBoHuYajga Cyl a30T €EpamMuia KyKyH XOJHMra KeJryHdya
MaMaajaHaau.

2. Kykynau 50 mun Oydep B Ounan Oupra konbara comunaau, 20 gakuka
JABOMUJIA apaNlallITUPUO TypUIIaIn.

3. 30 mn denon kKyumiaau Ba siHa apanamtupuiand (30 nak.)

4, K-23 wuenrpudyracuma 10° Cma 5000 aiin/mak Tesmukga 1 coar
alJIaHTUPUIAIN.

5. YcTku KucMHM To3a Kosibara OJMHUO TEHr MHKIopHaa ¢eHon-xjaopodopm
apanaimmacu cojiuHu0, 10 nakuka apanamTupuiaim.

6. 30 max. 10° na 5000 aitn./gak Te3nukaa neHTpudyragaHaiu.

7. YcTKM KUCMUHU 0O TEHT MHUKIopaa xjopodopm KymmanO, 10 makuka
apajaliTHpUIaA Ba sHa LEHTpu(yramam iynun Ounan (Qaszamapra
OyIMHAaIU.

8. CymK KHCMH, 2 MUKIOp ATHJI CIIUPTH COJMHTAH CTaKaHTa acTa CEKUHIIUK
OwiaH apanamTUpuian®d Mysnatruura Kyvwnaau. «Megyza» — Xocui
oynrangan cyHr Ttaékuara ypa® onuHu® 10 mn JAHK spurtyBun (TE)
Ooydepuaa cTakanma SpUTUIIA]IH.

9. IHK »sputrmacura stuguit Opomua 02 mr/ma Ba 1,55 r/mn uesuid XJiop
cosinHaau (cuHu Kypcatknuu 1,3860).

10.Cytoknuk nentpudyra mpoOUpKalapura COJMHAAM TEHIJIAIITUPUO OF3U
Maxkamianraggan cyHr 20 coar 50000 ain/mak. Te3nmuKaa (15°C)
HeHTpudyragaHagIy.

11.Y® nypnapu octuaa JJHK mmpun épaamuaa Toptud oIuHAIH.

12. JHKHu >tiauit OpoMUAWIIAH W30aMIJI COUPTUAA 5 MapTa 3KCTPaKIUs
KAIUO TO3aJIaHaIu.

13.1le3mit xmopman TE 6ydepunan 4°C ma 24 coaT arHHT/IM apanaliTHPIAYAA
OydbepHn Oup Hedya MapTa aJIMAMITAPUO OUATW3 KWIHII Wynu OuiaH
TO3aJI1aHa[TH.

14. JHK wmuknopunu crnektpodotomerpaa 260 HM TYIKUH Y3YHJIUTHIA
KBapIIM KIOBETa YI4yaHaja.

B Oydepu:
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0,2 M NaCl

0,05 I HCI

0,01 M DITA

0,01 M JAT

0,2% SDS

®enon, 0,1 M NaCl; 0,1 M tpuc-HCI, pH 8,0; 0,01 M DJITA Ounan
TYUUHTUPUIIAIN

Xnopodopm: uzoamui cnuptu (24:1)

TE-6ydepu: 10 MM tpuc—HCI, pH 8,0, 1 mm DJITA

4,5 r uesuit xnopugauur TE 6ydepna spurmacu.

Otuauit Opomu sput™macu 10 mr/mi.

Huanu3s yays Oydep: 10 MM tpuc pH 8,0, 1 mm DITA

2-um. Yeumnux xyyncaiupacuoan PHK axcpamuu.

Mamepuan ea ac606-yckynanap:5 r 6apr, CyloK a30T,XxaBoHua, 2 Ta 250 M
koin6a, 100 wma crakan, 1 ™M Joka, cTONM TIleHTpudyracu, IeHTpudyra
npoOupKajgapyr, MAarHUTIM apajalliTHPTUY, PE3WHA HOKYara yJjaHTaH TIHUICTKA,
MY3J1aTTH4, My3 XaMMOMH, CITIEKTPO(HOTOMETP.

Hwinu 6axcapuw yuyn namyna:

1.5 r ycumnmk MarepuaiM CyIOK a30T €plaMujia My3JaTHIaJd Ba XaBOHYAJA
KYKYH XOJIUTa KeATUpUIaan Ba 250 MII-1Ti Taru 1oMasioK, Kojioara COJMMHA/IH.

2. 50 mn 6ydep I' conmunaam Ba Te3 apanamtupud, 4 KaBaT IOKaJaH yTKA3HIA M.
8000 aiin/nak. Tesnukaa 10 makuxa -4°C nentpudyramanam.

3. Verku  cyrok  kucmuam o6 1/20 xaxmum  10% m SDS  (oxwupru
koHueHTparwusicu 0,5%) conuHaau.

4. Tenr MukIOpaa CyB OWIaH TYUMHTUPWITAH (PEHOJ, TEHT MUKI0P1a XJI0podopM:
W30aMuJI  cOUpTH  apanamMacu  (24:1)  conuHagM  Ba MarHUTIIH
apaamtupruwinaa 20 makuka XoHa Xapoparuja apanamtupwiand. CyHr
neHTpudyra mnpodbupkamapura commd cron meHtpadyracuga 2500 g —ma 10
JaKUKa JaBoMuja IeHTtpadyramanamu. J[leHaTtypanmsra yuyparaH OKCHILUIAp
OpraHuK CYIOKJIMK Ba CyB KaBatTjlapu ypracuia uHTepdaza Xocuia Kuaaam.

5. YeTku cyloK KUCMHU Ba MHTepda3a pe3uHa HOKra yJaHraH MumeTka €paaMuja
250 mi konbara TopTHO OJIMHAAM Ba TEHT MUKAOp/a Xjopodopm combd 10 nax.
JTABOMH/IA apasallTHPHIAIH.

6. Lentpudyrananud ¢azanapra axxpaTuiagn Ba yCTKH CYIOK Kucmu To3a 100 mi-
7 crakanra onmuHuO, 1/20 xaxxm 3 M HaTpuii aneraT Ba 2 XaKM ATaHOJ COJIUO
20°C xapopatia Keda JaBOMHAA HyKJICHH KHCIOTAIAD YYKTHPHIIA M.

7. Lenrpudyrananus, aykma -4°C ga ukku mapra 1-2 mu pH 6, 0,3 M Hatpuii
anerat Ouian roBuiaau (3tados Ba JJHK nan To3anamn yayH)
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8. Uykma uxku maprta tapkuouga 0,1 M xamwmii anerar Oynran 80%iu sTaHON
6unaH oBuIann Ba my sputMana -20°Cra caxiamagy. PHKHUHT MHKIOpHHE
YYKMaHU OJITUHIAH KypuTHO, JUCTUIJIAHTaH cyBaa 3pUTHO
cnektpodoToMeTpAa aHMUKIAml MYMKHAH. OIMHraH 5SpUTMAHUHT  OINTHK
suamurnan 260 uM (103260=40 Mkr/min®) ymaanagn. TIpermapaTHHHT TO3INTHHH
Oaxomnamnt yuyH Y ¢ HypIapuHUHT IOTUIUIIN CIIEKTpH Yadanaau: To3a PHK yuyn
- 03260: 03260=2,0 OYmuIIIN KEpax.

Bygep spummanap ea peakmuenap:
bydep I': 0,2 M tpuc—-HCI, pH 8,5; 0,2 M caxapo3za; 30 MM maruuii aierar;

60 MM KCI. Dpurmanap aBTOKJIaBja CTEpHIUIaHMO CYIOK Xoiaa €Ku -20°C a

My31aTu6 cakinanagu. Mnuiatumgan onauH 1% rada mOJMBUHUINUPOIUIOH Ba

0,31% raua 2-mMepKanTo3TaHOI KyIIWIaIH.

Xnopodopm: nzoamun cnuptu (24:1), cyBaa tyiuntupwirad ¢enon, 3 M

HaTpuii auerar, 0,1M kanuii anerar.

Ha3sopar caBoJsiapu:

Hyxienn kucnoTiap aXpaTUIIHUHT KaHAal ycyJulapuHu Ouinacus?

Veummnk oaprunan JIHK axpatuin kanaai amanira omupuiaan?

Veummnk xyxarpacuaan PHK axpartuiin kanaail amanra omupuiaaga?

e

JIHK axxpatui yayH ¢oiigananuinaaurad OyQpepHUHT TapKUOu
HUMasapaaH uobopat?
5. PHK axparum yuyn ¢oitnananunaaurad 0ypepHUHT TapKuOn
HUMajapaan nbopar?
DoiaAHIIAIUTAH a1a0uéTiiap
1. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo. 2014y, -335 b.
2. Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar biologiya.
Darslik. T.:Tafakkur bo’stoni.2013.-223b
3. P.M.AprukoBa, H.A. X¥xamurykypos ‘“Mosnexynsip Ouonorus” ¢hanuga
nabopatopus MalIFyJIOTIApH YUyH yCiayOui Kyimnanma TOIIKeHT.:
TKTN.2013.62 6.
4. P.M.AprukoBa ['eH Ba xy>kalipa HHXEHEPJIUTH (aHuaH J1abopaTopust
5. MalIFyJoTJIapu YUyH YKyB-ycinyoui kymianma. Tomkent.: TKTH.2013.20
0.
6. P.M.AptukoBa ['en Ba Xyxaiipa HH>KeHepauTH (haHuman amanui
MaIIFyJI0Taap YUyH YKyB-yciyouit kyuanma; Tomkent.: TKTU.2013. 326.

3-aMaJIni MaIIFyJIoT:
I'esq 3exkTpogopes épramuaa OKCHJLIAP CIIEKTPUHU YPraHUII
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HNmpan  makcaa:  Oxcwmwiap  snektpodopesw  Tabuwmii  apasari
MOJJIaJTApHUHT TAPKUOUHU, aXKpaTUO OJMHIaH MpenapaTiIapHUHT (QpaKIUsIIapUHHU,
cyOdpakusimapuau, axpatud OJUMHTaH OKCUJUIAPUHMUHT CHEKTPUHH aHMKJIAIlIa
Karta axamusrra sra. Okcwiap aiekTpodopesuna 3apsara sra OyiaraH OKCHII
MOJICKYJIAJJADUHUHT JICKTP MAWIOHUA aHUK OMp XapakaT Te3JIUTH1a aHoATa EKU
KaTojara Kapal XxapakaTu TYIIHHHUIAIH.

Macananuar Kyumanmm: OKCWUIAPHUHT XapakaT MyHaIuIIM MOJIEKYJia
¢KM TMOMUNENTUUIAPHUHT M30-2JICKTPUK HYKTacura Ba dJeKTpodope3 ydyH
unuiatagaaurad  Oydepuunr pHwura Oofiauk. OKCWUIApHU UIIKOpUN  EKU
KHUCIIOTAIM Teia 3JeKTpodope3 KUIUII MYMKHH. Xap KaHJall IIapouTaa Xam
OKCHJUIAp IOKOPUJAH NacTra kapad xapakaT KujJaiu.

Mamepuan 6a acb6ob e6a yckynanap: OKCWI HaMyHacH, BEpTHUKaI
anekTpodopes ammapatd, YeTNiapyd pe3WHAa TPOKIajKka OujiaH ENMuiraH 1WA
KaMmepa, TapoK4a. dJIEKTPoIap, TouMuid Tok manbau, 7 ta 100 mi-nu , 1ta 2 n- mm
KoJ0anap, mIpuIl, TeTHU OYSIN yUyH HJIHIIL

Hwinu oasxccapuwi yuyn namyna:

lea raiépaam: Ilonmakpamun renp - aTpo@u pe3vHKa THKWH OWIaH
énuirad 2 Ta WIXIIA OMHA opacura Kyuunaau. I'enp |- WHpUK TEWMKIM, 2- Manaa
TEIIUKIN KUCMJapaaHn wuoopatr OVmamu:. FOkopu HUPHK TEMUKIM KHCMHA
OKCWJUIADHUHT MUKKOpWM HWuFWimMO, TACTKH Maijga renma  (pakiusiapra
aXpatunaau. (3apsara Ba MOJICKYJUTAJIApHUHT Y1damra Kapao).

Maiioa mewuknu 2en mauépaawydys 1 xaxm A sputMmacu, 2 Xaxm B
sputMacu, 1 xaxm auctuianrad cyB (pH 8,9), 2 xaxwm, [ICA apanamtupmimd
IJIaCTUHKA opacura Kyiunaau. ['enra XxaBo KMpUO KOJIMACIUrd Ba TEKUC YUKHILN
Y4yH apajaiiMa ycTura mmpui épaamuaa 1 cMm rada cyB conuHaau. CYHT 37°C
Xapopatiii TepMocTaTra KyWuO kyhunamu, Ilomumepusanus sbHU (TCIHUHT
KOTHUILIW) TaxMUHaH 1 coaT paBoM »>Taau. [lonmumepuzanusgan CyHT red yCTUaaru
CYB IWIIpHUI] EpAaMuia TOPTHO OIMHAAM Ba MKKUHYM Telb CONHHAAN. MMpHUK
TELIUKIN Tel COJIMHTaHJaH CYHT, OKCUJI 3PUTMACH COJMHAJUTraH 4yyKypda XOCHII
KMINII yayH THmiapu 0,5 cM TapoKya reira 60THpu6 Kyiimmamu. Mnpuk nopau
reaHd Ta€pnam yuyyH 1 xaxm B sputmacu, 2 xaxm [' sputmacu, 4 xaxm E
sputmach, 1 xaxm JI SpHTMacH apanaurtupiiagd. Mupuk mopamnu remp 37°C
xapopaTiu  Ttepmoctatna  20-25 JaKuKaga  MOJIMMEpHU3alns oynau.
[Tonumepu3zamust Tyraragial CYHI TapoKda OJMHHO, THLUIaApUIaH XOCWJI OYynraH
YyKyp4a CyB OWJIaH IOBHWJIQJU, CYHT ypraHuaa€TraH OKCHJI MpenapaTd COJMHAIN
(0,1 wmr). Okcun sputmacu Oydep Owmman apamammb kermaciauru yayH 40%
caxapo3a Ba OKCWJI OuigaH OupukMaiiauran OyE€x conuHanH. WMmkopuii rennaa
opomdenonkyk (0,001 r 100 mu1 cyBaaru 3purMacu), KUCJIOTaIM rejfa 3¢a METHII

KYK €KM METHWJI Suia OYEru muuiatanaau. Xap OuTra sdeiikara (dykypyarada) 4
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MA TOk Kkyunm Oepuiagu. Onekrpodope3 45-60 makuka mTaBOM ITaH.
Onektpodope3 Tyrarannan cyHr ren 01%mu ammpo kopa Oyérmma 20 nak.
oysanaau. I'en OYsraHugan cyHr cyB OwiaH 1oBUO, 7% JIM CUpKa KHCIOTAaCUHU
CyBJaru 3puTrmMacura coyud Kynuiaam.
I'en mauepnaw yuyn spummanap:
% A - spurmacu: 1 HCl - 48,0 mn, tpuc-36,0 rp, TOMD- 0,23 wmn
nuctuiuianrad cyB Ounan 100 mut raga oau6 Gopunaay ,

% B-spurmacu: Axpunamun -28,0 rp, Metunen ouc akpuiamua (BUC)- 0,8r-,
nucTtuiuianrad cys 100 mi rayva.
IICA - 3purmacu: Ilepecynbdarammonuii - 0,14 r guct. cyB 100 M
b — spurmacu: 1H HCI -4,4 miu, tpuc-5,98 r, TOMD/1-0,46 min guct. cyB
100 M raua.
I'- s3purmacu: Axpunamun 10 r, BUC -2,5 r., quct. cy 100 mi-rayva.
daexkrpoa 0ypepu: Tpuc — 1,2 v, 'muuun — 5,8 r. 200(1 mi1 rava cyB

ByéBum Ba pukcanus kuiayBuu 3purma:0,1 r Amugoxopa 100 mu 7%mu

) )
0'0 0'0

) )
0’0 0’0

CHUpPKa KHUCJIOTA.

Ha3zopar caBoJsiapu:

1. Oxkcun anexktpodopes3n KaHaal yeKyHajlapaa amalira Omupuiaam?

2. DnexTpodopes anmapaTy TapKuOUra HUManap Kupaau?

3. Oxcuiau 31ekTpodope3 KWIMIIAaH MaKca ] HuMa?

4. Oxcuaphu daeKkTpodopesn yuyH OypepHUHT TapkuOu HUMasapiaH

ndopar?
DoigaaHNJIAIUTaAH aa0uéTiap

1. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo. 2014y, -335 b.

2. Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar biologiya.
Darslik. T.:Tafakkur bo’stoni.2013.-223b

3. P.M.AptukoBa, H.A . X¥xammykypoB “Momnekymnsip 6uosnorus” dhanunan
nabopaTopus MALIFYJIOTIApH YUYH ycayOuid Kyuianma TOmKeHT.:
TKTN.2013.62 6.

4. P.M.AprukoBa, ['eH Ba Xyxalipa HHXXEHEpIUTH (PaHuaaH 1abopaTopus

5. MAIIFyJOTJIapu YYyH YKyB-ycinyoui kymunanma. Tomkent.: TKTH.2013.20
0.

6. P.M.AptukoBa ['en Ba Xyxaiipa HHXEHEpIUTH (paHuIaH aManui
MaIIFyJI0Taap YUyH YKyB-ycinyouit kymianma; Tomkent.: TKTU.2013. 326.
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4-amajmid MalIFyJI0T:
IIporonactiapu oJuil Ba OMp OMpura KyIWIHIINHA YPraHUil
Ilpomonaacmnapnu onuw ycynu.

Nmpan makcaa: 3amOypyfiapAaH HpOTOIIACT OJMIN YYyH TOK HIMJIIHK
KypTH OIIKO30HUJAH aXpaTUO OJMHAIW XUTHHA3a (epMeTunaH (oiaanHUIaIHN.
Xo3upru maiitna 6up KaTop MHKpPOOpraHHU3IapAaH JUTHK (EepMEHTIap aXpaTuo
omumn uynra kydwirad. bymapkymmacuraStreptomeces, Arthrobactrerluteus,
Bacilluscirculans, Trichodermaharzianum, Actinomycesnapkupaiu.

[yHuHT ydyun MHKpoIpenapaTiapiaH HcTaraHya MpOTOIUIACT axpaTtud
OJIUII HMMKOHMATH 3apypaup. IlpoTomnact onumiga JUTUK (epMeHTIapaaH
TalIKapu OCMOTUK CTaOWIM3aTopiap XaMm Karra Bazudanu Oaxapuan. Xyxkaipa
JeBopJjapuiard OCMOTHK TYCHK TMpoToIulacTiapia TaOuih  MyxodaszaHu
HYKOTraHiuru Ty¢aiim OCMOTUK TabCUpra ce3rup 0yind Koaamau.

Macananunr kyiuaummu: Crabwim3aTopcu3 O3WKana Xyxkaipanu Yypad
TypyBYM HO3MK LIUTOIUIA3MAaTUK MeMOpaHa (hepMEHT TabCUpHUAa Te3 MapyaiaHa/u.
[IpoTomnacTiapHUHT EPUITALTUHY OJIAMHH OJUII MaKCaJAHu/1a JTUTHK OMpUKMaraxap
XWJI MOJJanap Kymwiagd, Oy Moaganap CYIOKJIWKIAard OCMOTHK OOCHMHU
XyKalipa WYuAard CYIOKJIUK OOCMMHUTa TEHTJIAMITHPWIAIN, ITyHHHT OuiiaH Oupra
ctabun  >kapaéuHu  TabMunnaiau.  CraOunm3atop  BasudacuHU  YTOBUHU
MOJJIAJIApDHUHT MHUKIOPU camapacura KaTTa Tabcup kypcatamau. CrabunmmzaTop
cudarua KaHa, Ky aTOMIIM CIIUPTIap, HEOPTaHUK OMpUKMAasap, MaHTUHA, COPOUT,
paMmmHO3a, MalibTO3a, caxaposa, KCl,, MgCl,, NaCl, NH,4,Cl, MgSO, Ba Gormikanap
unuiatuiag. CTaOuiIn3aTOpHUHT MUKIOPU 3aMOYpYFIApHUHT Typiapura Kapad
0,4 nan 2,0 M raua OYynumm mymkuH. CTaOuiau3aTopjapHU MUKIOPH TYFpHU
TaHJaHCa JIMTUK (EPMEHTHUHT TabCcUpu Kydasau, lIporommactinap o
UMKOHUSTH camapainu keuyaau. l[IpoToriact onum yd4yH CylOK OO o3uKana
3aMOypyF Tait€pnananau, boit o3ukanuHT Tapkubu - Yaneka o3ukacu, mentoH - 10
/7 , aunTKK atonmu3aty - 1 r/m. Mukpoopranmsmap 16-18 coar maomuaa 30° C
Xxapoparia 4YalkaTuil ycylid OwiaH YCTUpWUIaau, IOyHUHT OwiaHn Oupra
MUKpPOOpPraHH3MJIap CYIOK O3MKaJa YalKaTruyjga KeuKypyHJaH MAaIFyJioT
YTKa3ryHraua yCTUPUIAIN.

Hwnu 6axcapuw yuyn namyna:
1. Buoooévexmaapnuu maunnaw

Makcagnaru ~ MaxCyJOTHM  CHUHTE3 KWIyBUM  OHOOOBEKT OJIMHAIU
MacaJaH, 3yKapuoTiedanocrnopuniap IPOAYLEHTH
Acrimonium  chrysogenum Ba 11y MaxCyJOTHH MPOJUPJIOBYM XYCYCHSTHTa 3ra
KHJIUII YY9yH MYJDKa/UTaHTaH MKKHHIM 0H000BeKT nmpokapuoT E. coli).
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2. Xyxcaiipa 0esopunu pepmenmaap Ounan U106 depunl.
3. Ilpomonnacmnapnuu cmaodunnaw

10%nm MaHHUT, caxapo3a HaTpuld XJIOPUA TYTYBUM THUIIEPTOHUK SPUTMA.
DpUTMaHUHI MOH Ky4yd XHcoOura Xyxkailpa Typrop xojatuga Oyiaau, €puiud
KEeTMaI1, ITyHUHTIeK pUTMa Ominan (hepMeHTIapaaH I0BUIIA M.
4. Ilpomonaacmaapuune Kyuiuaiuuiu.
[IpoTonnacTIapHUHT KYIIWJIAIIY Toau3THiIeHrnukonaa [TAB myxutuna amanra
OLIMPUIIAAN, YH]IA XyXKaiipa uToIIa3Mac Oy3uiiaau Ba UKKUTA IPOTOILIACTIIAp

Kylmuiaaan. by »kapaéH acTa-CEKMH amalira OuIau.
IIPOTOILNLACTIIAR OJIHIN T¢XHIKACH

1. 51100 0B e K THH TAHIALL &
oo
AR

npoKapuoT JyKapmor

) D

IIPOEAPHOT IIPOTOILTACTIT IVEAPHOT IPOTOILTACTIH

3. OpOTOILIAC TIAPHI € TadFILIaIm
@Acrimcn ium chrysogenum
—

2. XysKaiipa JeB opHHH (epMeHTIAp.
GILTAH HILITOE O epHIn

4. MPOTOILIAC TIAPHIHT K10t
E. coli e
O; ’/CO Tenerim MapkepHH
mpoxapiot JTHE cx '"'x@ ¥pHaTHIO

Aunnoug

- KATTa yparai
)

5. PereHeparHa

6. AHTH aypar afl P OOYITEHJTAPHIT C Ak JIall

Xyxaiipanap KYWWIMIIMHA CHIWUIAIITUPUIL  YYYH  XyXKaWpaJapHU
KOMITUTEHTIIU KA JIO3UM. ByHuHr YUYH:
1. xyxaipaslap ~ ofup  MeTajulap  OujaH  WOUIOB  Oepuiaau
2. XyXaiipanapHu TE3 My371aTHO SPUTHIIATU
3. xyxaripanap pepMeHTIap OMIaH UIILIOB OepUIIaIH.
[Iporomactiiap Kymwirasga HMKKATA TYIUIAM XPOMOCOMAlIW S'’bHU JIUIUIOW]
TymiaMm (ayparait xocun 6ynranna JIHK pexomOunanmsicu cogup Oynaau)ra sra
OyJraH mpoToIUIacTiap XOCuil Oy au.
5. Pezenepayuaanaw (npomonaiacmuunz Xyiucaiupa 0e60pUHU MuKIauL).
OnuHran nayparail sykapuoTjap Ba MpOKapuoTiIap Y4yH 3apyp Oyiran
KOMITOHEHTJIap TYTYBYM KAaTTUK O3MKAa MyXUTHUTa sKuiaau.byHaa xyxaiipa koouru
TUKJIaHAIH.

Hyparaii Xyxaiipanu Typarail 6ynmaran Xyxaipagan ¢apkiam ydyH 4-4u
O0OCKMYla MapKep T'eH TYyTyBUM siHA OWTTAa MPOTOIUIACT KUpUTHIaIu Mapkep —
Kalicuaup (EpMEHTUHI TEeHUHUHI OWp KUCMUHU TYTYBYUM, O3UKA MYXHUTHUIa
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sKmiranga oenru OepyBunaup Oy Xojartna mapkep Oynub [-imakramasza Xu3mar
kuiagu. O3uka MyXuTura OEH3WINEeHUUWUIMH Kyniranga ¢akar [-makramasza
TYTBYM XyXKalpajiap s’bHU Ayparauiiap ycaiu.
Aneu npPoOyueHmaapHuHz Jdypazaunapunu caknaw
Hasopar caBoJsiapu:

1. TlporomnnacTiapHu OJUIIHUHT KaHAAN yCyJIapu MaBxya?
[TpoTomnactiap axpauiiga Kauaai hepmeHTiaapaan Goigananunaim?
[IpoTomnnacTiapHu axpaTuill ycyutapu O0CKUWIapu
[IpoTomnactiap Kymuauy Kangai onud 6opuiiaau?
DnekTpodopes anmapaTyd TapKUOUra HUMaizap Kupaau?
OxkcuaHu snekTpodopes KUIUIIIaH MaKcaa HuMa?

No bk w

Oxcusutapau 31eKTpodopesu yuyH Oy(hepHUHT TapKUOU HUMaIapaaH

noopar?

doiigaaHNJIAAUTaAH agaduéTaap

1. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo. 2014y, -335 b.

2. Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar biologiya.
Darslik. T.:Tafakkur bo’stoni.2013.-223b

3. P.M.AprukoBa, H.A. X¥xamurykypos “Moznexynsip Ouosiorus” ¢haHugan

n1abopatopus MalIFyJIOTIApH YUyH yCiayOui Kyinnanma TOIIKeHT.:

TKTHN.2013.62 ©.

g

«Keiic-craqm» (Case-study) — MonmeimmamTupuiarad Ba peasl BazusSTIIAPHU

V. KEUCJIAP BAHKHU

€UYMII Ba MyXOKaMa KWIHII y4YyH TaxXJIWIapra acocjaHraH, YKUTHUII THU3UMHU.
“Keiic-cragn” METOAM y3Wra WHIMBHIyal, TyXyX Ba KOJUIEKTHB PUBOXJIAHUII 3
WYUra OJITaH, PUBOXJIIAHAETTAH VKUTHILI TEXHOJOTUSICUHU WHTErpauusiiaiau, Oy
aca YKUTWIAETTaHJIapHU axcuil cudaTiiapuHu MaKuIaHTUPaIu.

“Kelic-ctagu” MeToAau JeraHja YKATUIIHUHT aKTUB METOAM TYIIYHWJIaIH,
OyHJ1a YKyBUMjIap Typyxujaa BazudaHu MyxokaMa KWJIUITHA YKUTYBYM TOMOHUIAH
TaITKWUIAIITUPHUIINTA acocianaau, 0y Bazuda y3uma MabiyMm EKu HOMAbIIyM aHUK
Oup Ba3usATHU UDOTATANIH.
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Keiichn MyxokamMa Ba aHalIM3 KWIHIJAA “aKJIUi Xy>XyM~ HOMHUHHU OJITaH
FOSUIAP MILIA0 YMKHII METONM MYXHM YPUH Srayulaiiin. YKWTHII jkapaéHuIa
“akMii  Xy)KyM”  METOAM  MINTHUPOKYMJIADHUHT  WXKOJAWKU  (paoJUTUTHHU
PUBOXJIAHTUPHUIIZIA MYXUM YPUH JSrajiadau. “Axiaui Xykym” 3 OOCKUYHH V3
Uyura oJiaJiu.

bupnrun OOCKMY TICHXOJIOTMK THHY XOJaTra KHPWIL, OJATHH XOJaTHH,
KYJITWIM Ba OMaJCU3 KYPUHULIZAH KYpKUIIHU paj dTUIIHU Y3UJa aKC dTTUPAU;
OyHra Kynall TICUXOJOTHK IIIAPOUT Ba ¥y3ap0 WINOHYHU SPATHIN OpKaIu
spuImIaau, GUKpiap y3 myamudiuruan WykaTranuaa, ymymuira aitnanaau. by
OOCKMYHMHT aCOCHI Ba3UBaCH — THHWIAHTUPHUII Ba SPKUH XO0JaTra YTHIIL

NkxkuHun 60ckud — Oy Xy>KyMHH Y3u; Oy O0CKUYHUHT Basudacu — dukpiap
OKMMH, KYYKUCHHU XOCWJI Kwiuin, Oy Oockuyja “akimii Xyxym’ Kalugaru
MPUHIUILIAP ACOCUJIA aMalira OIIUPUIIA]IH:

- (uxp 6ynca — ranupaman, puxp Oyiamaca — KUM yTUpMaiMaH;

- ucranrad GUKp parOaTIaHTHPWIIAAN, KaHYAINK KyTuiaMaran Gukp Oyiica,
IIyHYa SIXIIIH;

- TakIu( KWIMHTaH PUKpIap WI0XKK OOpuya Kyn OVIMIIN Kepak;

- Ounauparan XxaM(UKpJIapHU KCTajraHya OWpJIAIITUPHIL, Y3rapTHpUII Ba
SIXIIWAJIALITA pyXcaT dTUIaau;

- TaHKUJ KWJIWHMaWIu, ucTairan (UKpHU, EMOH ae0 TaH OJMIUIApUIAH
KYpKMac/iaH OMJIIUPUII MyMKHH, TAHKW]] KWJTyBUMIIApTa cy3 OepriiMaiiu;

- HIITUPOKYWIIADHUHT WKTHUMOMI XOJIATUHMHI X€4 KaHJal axaMHsITH
oynmaiinu, Oy abOcomoT paeMokpatuss Ba Oup BakKTHUHT Yy3ujma Gukpiap
aBTOPUTAPUIMUIUD;

- Oapua duxpnap - pukpnap pyrixatu 6aéHHOMacura €310 OopuiIaamy;

- cy3nam BakTH — 1-2 makuKaaaH OMIMAaiIn.

Yuyunun Oockuu KyWugaru kowjpanap OyiiMya, MyaMMOHU KOHCTPYKTHB
CUMMHUHHU TOMHUIN Yy4yH GUKPIAPHU FOKOAUN TaxXJWil KWIMIIHA Y3HUJa aKc
TTUPAAN:

- Oapua uKpiapHU Xe4 OUPUHU KAMCUTHUILICU3 TaXJIUJI KUJIHIIL,

- (¢uKkpra TU3UMJAH MOC OU TOMUII Ba (PUKPTra MOC THU3UM TOIIHUIIL;

- MOXUSITHHU Kepak OyJMaraHjia OlmpMaciuk;

- OJIMHTaH HATMXKAHUHT TYy3aJUIMK Ba HAQUCITUTH Oy3UIIMACTUTH JIO3UM;

- MYTJIAKO SIHTH Kapaill OYJIUIIN Kepak («axjaaTaard gyp»).

“Keiic-ctaan” MeToau 0yiin4ia Bazuda.
Maezy: “Case-study — nmegoror GpaoJusATHHUHT 3aMOHABUH Kypoyn”
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Makcao:Keiic MeTtoguHM  KyJUlalll OpPKaJIM  TEJOTOTHHHT  MpodecCHoHaT
MaxOpPaTUHUTAKOMUJLIAIITHPHIL 3apypaTura UILIOHTUPULIHU
J0J13apOJIalITUPUILTA [LAPOUT SPATULL.

Bazugpanap:1. Keiic-ctaqu MHTEPAKTUB METOJMHU MEJArOTHUHI MPOQECCHOHANT
MaxXOpaTHHU TaKOMWIIAIITHPHUILIATA aXaMUSITUHA aHUKJIAIIL.

2. Vprauunaérran METOIHY Y3Ura XOCIIUIH Ba YHU IIPO(ECCHOHAN YKUTHIIHHA
TAIIKWUIAIITAPHIL IIAPTIAPUHU aHUKJIALI.

3. Ilemaroruk  ¢aonustTra  Keic-CTaAMHM  KUPUTULI  >KapaéHUHU
MOJI€JUTAIITUPHULIL.

Vkumuwinunz camapaoopauzu:

— MINTAPOKYWIAP KEWC METOAWHUHT Y3 (HaONHSITHHU TaKOMUJUIAIITHPHIIL
Y4yH UHTEPAKTUB TabCUPH XaKuaa (ukpra sra Oyiumiaam;

— Ky3aTyB, TaxpuOa, Vinam €Exku ¢UKpIapAaH OJUHTaH MabIyMOTHH
TYIIYHULI, OaxoJalll, TaxJIKJI Ba CHHTE3 KWIHINTa TAHKUAWA EHaamaauiap,
Oy KeHHHTY Xapakatapra acoc Oyau0 Xxu3Mar Kujaaau.

Myeagppakkuam mev3onnapu:

— TEIaroTuK MaxopaTHH OLIUPHUIIHUHAT 3apyPATUHU TYITYHUIIT;

— OOIIKapHIl CTPATETUSCUHM HUCJIOX KWIMII 3apypiurujaa y3ura MIIOHYHU
IaKJUTAHTUPULLL;

— npodeccuoHal MaxopaTHU OUIMPHUII JOUpacHuaa KEHC METOAU XaKHIaru
MabJIyMOTra 3ra Oy,

— aManuérna YKyB jkapaéHUHHM OOILIKapyBHJa YUIOy MHTEPAKTUB METOIHU
KYJUTAITHUHT MyXUMJIMTUHY UCOOTIIal OJIHIII,

— YKyB-MeTOJIUK (haoJusTHU 3aMOHaBUU acO00M (MHCTPpYMEHT) Kelc-cTaau
OpPKJIA PEXKATAMTAPUIIT KOOUITUSTH.

Acocuii 20a:Case-StudynHTepakTUB METOJUHHUHT MOXUSTH. [lemarorHuHr Y3uHM
TaKOMWUTAIITUPUIIHN YCIyOUld XaMKOPJIMKHU CaMapaJopJIMTMHU OIIUPHUIITa
UMKOH Oepaiy.

Pecypcnap, mamepuannap ea yckynanap:@dnumyuapT, MapkKepiap, CTHKEpIap,
KOFO3 Bapakjap, mnpoektop Ba “Kelic-ctagm — HWHTEpAKTHB XaMKOPJIUK
TEXHOJIOTUSACH MaB3yCcHUa TaKJIUMOT.
|-bocknuy. MyamMmora myHrum
Cajgomyamum. Busyajanamrupuin

Xypmatiu xamkacOmnap!
KenuHrnap y3uMu3HU TaHUIITUPAMU3 Ba TAHUIIHUO OJIaMU3.
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Tampud xKoro3u cudaTuaa paHriv KOFO3JIap HIUIATHIN TaKIU( KUIHHAIM.
Tampud Koro3ura ¥3 HCMUHTU3HM €3u0 (QuuuapTra ENUIITUPUHT. (paHTIIU
KOFO3JIap KeMMHIU POTalUsl YUYH Kepak)

MyaMMOHM aKTyaJIalITHPHUILL.

“Kopa kymu”

XypMmatiau xamkacomap!

Cu3HHM KapIIMHTU3a Mamxyp Kopa Kytd. Huma ne0 yiinmalicus kopa KyTu OujaH
KaHJall caBoJ XaMpPOXJIMK KWIaau? (MIITHPOKIHUIIAP >KaBOOIapH)

Taxmunuti scasob.: Kopa Kkytuaa HuMa 60p?

- By onaruii )xaBo06, 1ekuH 613 OoIIKa WyaaaH bopaMus.

- AUTUHTYM KOpa KyTHHU HUMa Ouiad Oofnaca 6ymaau?

- Onamuu Kopa KyTH Omian 6ofnaca 6ynaaumu? Huma yuyn?

TaxmuHnuu ocago6: WHCOHHU (UKpIAIl >Kapa€HU IIyHAAW TY3WITaHKH, WHCOH
MuscHua KaHaal (Gukp, rosutap OOpIMruHU Xed KuM OmnMaiinu. by xam acnmma
KOpa KyTH: Y3UHUHT TOMUIIMOKJIapu 00p, OJITUHIaH alTHO OyimMaiinu, y3ura xoc.
bu3z yHum dakar TagKMK KWIMIIMAMHU3 MYMKUH: yuoutab kypub, »muTHoO,
OFUPJINTUHU. ..

- Arap TabauM Ba MeAarorHuHr (aojusTura 0eBocUTa YbTHOOP KapaTWiiaJUraH
oynca, y3apo TabCcHp KapaCHUHHU KYp-KYpOHA OOMIKAPHINTA TYFPU KSTUIITHHI aHUK
KYpHII MyMKHH...

Xynoca: buznunr negaror cudaruaa Bazupamus, Xxap OUp YKYBUMHUHT CATOXUSITH
Ba TMPO(ECCHOHANl KaMOoaJard KOHCTPYKTHB XaMKOPJIWKKA KU3UKHUIIWHU
Yprasuiiaup.

Kopa KyTu Ba yHU numnaa HUMa OOpJIMIY TYFPUCHAATU CaBOJIra KAUTUIIMMU3, YHU
W4Yuja HUMa OOpPJUTMHU OWIMIIMMH3 MYMKUHMH? YHH 04YdO KYpHUIIMMU3
MYMKHUHMH?

Arap WHCOH TYFpUCHJA TaIUlalicak, yHU Y3 Qukpiaapuau Oa€H KUIWIIUTA
KYHJIUPHII Y9yH HUMa KHJIUII Kepak?

Xynoca: Wmond — karta Kyd. ByHMHr ydyH Oomika HWHCOHJap Kabu ¥3
bukpnapyua 0aéH KWIMII y4yH MaH(paatgop OYIUIIM Kepak: MabHAaBUM,
JKHUCMOHMUM, Ba MOJJINM.

bu3 y3 Ui TM3MMUMU3HM IIyHAAH KypHUIIUMH3 Kepakku, OyHaa xap Oup memaror
V3 QaonuATHHU TaKAUMOTHIaH MaHpaaTaop OYnuiy Kepak. byHra spuiui yayH
XO3HUPIH T€3 y3rapa€TraH 3aMOH/IA JIOUMUHN Y3 YCTUMU3/1a UIUIAIINMHAS JTO3UM.
Myxoxama Kuauw y4yn cagoanap.

- ByHuUHT yuyH HUMa Kunum kepak? M TH3MMUHY KaHJal sipaTuil Kepak?

- ABBaJIO, CTEPEOTHUILIAP/IaH KYTYJHII Kepak, (DAOTUATHU SHTM LIAKJI, METOJ Ba
ycyJuiap OuiIaH MHHOBALIMOH PEXUM/IA PEKAITAIITUPHUII KEPAK.
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Cuznapra YKyB-METOAUK (AOIUATHUHT OUp WYHAIMIIMHU KYpuO UWUKHUIIHU
Takaug KuiamaH.

Huw muzumu maxoumomu.

bu3 mapTiu paBuiga vl MakUIApUHA 3 TypyXxra OVIauK:

AHbaHaBUi (OJIUHIAH OCNTUIIAHTaH)

WMuHoBanuoH (3aMOHaBUH makiuiap, (GaoJUATHUHT 3aMOHABUN Kyposim cudaruga
KEHT (hoiJaTaHmnIam)

Taxpupnanran (wakmuiaHtupwirad) (0y Typyxra KeHTr KYJUIaHWIMalIuran
HIaKJIJIApHU KUPUT]IHK)

Kemuar metonuk QaonuarHUHr EpKUH makiuiapuaan Oynran — Keiic-craau
MeTOAura TyxTajlamu3. JIEKMH, TakIUMOTra YTHUIIJAH aBBaJl MYaMMOJIM CaBOJI
oepamus:

- bab3uma HOXyIm Bokeamap comup Oynajau: TecTiiap Ba HOPMATHUBIIAP BaKTHIA
TONIIMPUIMANIN, Bazudanap HOTYFpu Oakapuiadu, WIIJa KaTHAIIUIIIAH OoIil
TOPTHIIA/IM, JJOMMXAJIApHU amaJjira OIIMpHINIa aHy Oepaay... Ba X.K. Ba xap moum
OaxoHa Tonuiaad. AOI0p Y3 KaApUHM TYIIUPMAaraH XoJjjaa ¥3 alOuHu TaH OJIUIIN
Y4yH HUMa KWJIUII Kepak?

Taxmunuti Hcasob.yH1a XaMJIapJUTUK OUJIIMpa OJIaIuraH Ba3usiTra CYHUM paBuIa
TYIIUPUII KEPAK.

Xynoca. Kelic TEXHOJIOTUACUHUHT MOXUATH aliHaH LIYHTa aCOCIaHAIH.

1-CASE

By case cranu ycynuaa ky3nanran makcana — JJHK Ba PHKuunr xyxaiipagaru
pOIM YpraHulL.
I'ennap tpanckpuniusicu PHK xocun 6ynummra onu6d kenaau. PHK vuHr xamma
TypJiapu sapozaa cunresnanaan. JIHK matpunmacuaa kedaauran xamma CUHTE3Iap
JIHK na &3wmiran ax6opotra myBoduk amanra omaau. PHK Hunr 6apua Typnapu
TPHK, pPHK Ba MPHK cuHTe3naHnmmaa, acoCIapHUHT KOMIUIEMEHTAp OYIuIIN
npuHiunura ounoad, JIHK acocmapununr taprubu PHK acocmapu taptuOnnun
Oenrunanan.

[TonunykneoTus 3amwkup ¢akaT pubo30HYKIeOTHS TpudochariapaaH
CUHTEe3J1aHaau Ba Oy jkapa¢Haa aHopraHWK nHUpodocdaT MoJKyJagapu axpannd
yukaau. PHK cunTesn Oup Heua Oockuyja: a) wHULMANMSA (OOLLIAHFUY), B)
noJMMepasalus Ba 3) TepMUHaIUS (Tyraii).

JHK penaukauuscu. JJHK OuocuHTe3n-reHnap perukanuscu, sibHU
OpraHu3M OeNTUJApUHUHT fo3ara gukamuaup. [erepomomumep  Oynrax
MH(OPMAIIMOH MaKpOMOJIEKyJalap TeHETUK MH(MOpPMaUUIHU Y3UHUHT OWpiamMuu
CTpyKTypaliapujaa cakjiaiau Ba Ttammiau.JJHK wMonexkynmacuaa HykieoTuajap
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U34YWIT JKOMiamran Oy MHQOpMAIMs peruiMKalus XaM TPaHCKPUIIUsAAa amanira
omaau. ['eHeTuk nHGOpMALMSIHUHT peanu3anus Kumauimu JJTHK

Monekynacua HyKJI€OTUIap TapTUOM makiuaa €3mirad Oynpyk (kypcarma)uu
OKCUJI MOJIEKYJIaCH CHUHTE3WJa aMHMHOKHCIOTanap TapTuOra aijlaHTUpUIILIaH
noopat.Mudopmarus okuMu KyWnuard HyHaauIaa Keqaau:

JAHK— PHK— okcnii— Xyxalipa— OpraHusm

Xo3upru 3aMoH OuonoruscuHuHr acocuii mnoctyiaatu [IHK PHK Hu
apataau, PHK oxcunmau. JIHK HuHr y3mu unpopmanus Xxa3suHacH, y OKCHII
cuHte3nga OeBocuta umTupok »tMaan./JIHK dakar xyxkaiipa nuxiamaa, 0osia
XyKaipayap naijio Oyauiyarnia UKKUTa 3aHKUpra axpayiaan Ba OyHa xap oup
3aHXUP MYBO(UK €THUIIIMAaraH KOMIUIEMEHTIIap 3aHXup cuHTe3nann6, ourra JJTHK
MOJIEKyJIacUJlaH MKKWTa MoOJekyna spatuiaau.by dynaamenran xapaéu
Xyxaiipanap OYIMHMIIYN, OSNTUIApHUHT HAaCHaH-HacAra y3rapmail yTuin acocuaa
Oymub, perumkamusi, Hycxa onum ne0 aramaau.Mpcuii wHbopmarus amanra
OIUITMHUHT UKKWHYU OOCKWYM OKCWJI CHHTE3WHHM Oomikapamuran yd xui PHK
MOJIEKYJIaJJapUHU CUHTE3 KWIMIIUIUP.by kapaén Tpanckpunuus (Ky4yupuod €3uiin)
nevunanau. Monekyssap OMOJOTUSHUHT “MapKa3uil 1orma’cu

JNHK— JJHK— PHK— okcun npunuunura MyBopukK, MHPOpMaLus OKCUITa
yTap 3KaH, YHUHT OpKara KauTMacJIUuIy KaiJ KWIMHAIU
I'en myxanaucauru ¢pepmentaapu. ['en myxannucnouru pepmentiapu JJHK
MOJIEKyJlajgapu OujlaH Typiau XWiI MyoOJIaKajJapHH YTkasuimra Epaam  0Oepuo,
yJIapHU TETUIUIA >KOWUJAH KUPKHUII, TYpiIu XWi OYiIakjmapuHH yiami, Tabuataa
MaBxya OyJMaraH SHMM XWJIJaru KeTMa-KeTJIMKJIAPHU CHHTE3 KWJIMIIJIA
KYJUIaHWJIaau. Kyduaa TeH Myxanauciauruaa doijganaHuaagurad  acocui
(dbepMeHTIapHU KYpUO YNKaMU3.

JHK mnoaumepaszanap. ['eH MyxaHauciuruga KEHT KyJUTaHWIaAUTaH
depmentinapnan Oupu Ecomi wunr T4 daruman axpatud ommaran JIHK
nosmmepasa [ xucobmananu. JIHK nonumepasa | komruiemMeHTap HyKJIEeTUIapHA
oupuktupum ynu O6wnan JJHK s3amxupuaunar 5' -3’ iiyHanumuga y3adTUpHIN
xycycusatura sra. JIHK nonmmepazaHuHr Oy XyCyCHSTH T€H MYyXaHIUCIUTHIA
UKKUHYY KOMIUJIEMEHTAp 3aHXUPHU XOCUJI KUJUII: Oup 3amxupau Marpuna —[HK
cura KyIWirasja IpanMep MINTHPOKUAA UKKU XHCCA OPTUINMIA Ky3aTuiaaau. by
xycycusar kIHK-Oubnuorekanmapunu tysumnga xywianunaan. JJTHK momumepasa
JHK 3amxkupugarun  “Oynumk” JapHA TYIIUpUIAa XaMm  QoigaraHuiaam,
MacajaH, 5'- ywid OYylakiapHU TErMIUIM TapTUOAA YIAHUIIMAA XaM HIITHPOK
sraau. JJHK mnomumepazanunr »sk3onykieaza ¢aommurunan JIHK Oynarura
PaAMOAKTUB HULIOH KUPUTHILA KYUTAaHUIIAIH.

bab3u Bupycmapnan PHK ra oOormuk /[IHK mnonmumepasa, sbHU Teckapu

TpaHCKpunTaza €ku pesepmasa 1e6 HomuanyBuum Maxcyc JHK nommmepasa
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axxpatu6 onuurad. Peseprazanap JJHK HuUHT KOMIUJIeMeHTap 3aHXKUPUHHU MaTpULia
PHK cuga xam cunrte3naid onanu. Peseparazanap €pmamuna k/[HK-mMPHK HuHr
JHK nycxamapunn onui MyMkuH. kJIHK reHnapuHuHT Ty3UJIUIIMHA YpraHUIl Oy
TeHJIAPHUHT T€HOMAru TYJIUK HyCcXajJapUuHU aHUKJIalll MMKOHUHH Oepajii.

Xap Oup TUPHK OpraHuU3MJIa HYKJICHH KHUCJIOTAJAPHUHT Xap HWKKUA TypH-
pubonykienn kucnora (PHK) Ba nezokcupubonykinenn kucnora (JJHK) masxy.
dakat Bupycnap Oynapuunr oup typunu, € JHK, éxku PHK uu tyramu.Hykneun
KHCIIOTAJIAp OKCWJUTap OwiaH Oupra Xa€THUHT MOJJAMN aCOCHHHM TAaIllKHII
Kwiaaun.Yiap Oup-Oupu OuiaH xap TOMOHJIamMa y3BUM OOFJIHMK, aMMO YyJIApHUHT
XyKaiipagaru VpHU Ba (QYHKIUICH TyOJnaH (apK KWiiaJu:0KCUJIap acCcoCaH
KYpWUIMII Ba XYKAUPAHUHT UIIYM OpPraHjapy MaTepualiv, HyKJIEHWH KHUCJIOTa 3ca
uH(OPMAITMOH MaTepuaj, Y OPraHU3MHUHT TY3WIWIIH, YCUIIU, PUBOXKITAHUIIINTA
TEruIUId axOOpaTHUHT CaKJIAHMIIW,TAKPOPJIAHUIIY, aJIMAIIMHYBA Ba HaCJaH-
HAaCJIra YTUIIMHU TabMUHJIAW]IA

1. PHK wupcuit ax0opoTHu y3uja Tamuiu MyMKUHMU? Arap MyMKAH Oy
»KapaéH KaHjal aMmalra omaan?

2. Xyxaiipaga JIHK cunTe3m amanra omaaumu, Arap CHHTE3JIaHCa KaHIak
KaHJay amajra omamgu?.

3. Pectpukrasza hepMeHTH HYKIIEUMH KUCIOTAJIAapHU Kecaaumu? Arap kecca
Oy KaH/1ai amanra OImupuiIaIn?

4. THK ounan PHKuaunr Qapku aumana? GapkuHUKYpcaTHHT

2-CASE
By case cramm ycynumaa — Ky3nmaHral ~— Makcag ~— —l'€HETHKKo,
reHMYXaHIUCIUTUMOJANacoCIapuXaKuaMablyMOTOCPULLIHD.

4  xunanykneosunrpupocpar (dATD, dI'TD, dTTD, dUTD)
oynmumuimapt. bupopra Hykneosuarpudocdar erummaca  peaxunus
oopmaitnu. Audocharnap €xku monodocdarnap nmrupokuna JHK cunrtesn
pEaKIUsICU aMaira OmManay.

2. by peaxnus, anbaTra 03 MUKJIOpJAa Tallép XoJjgaru HaMyHa (3aTpaBKa)
UIITUPOK OTULIHMU Tanabd kunagu. by peaknuapa JHK  «Hycxa»
Bazudacunu Oaxapanu. SAurum cuHTtednanaétran JIHK rtapkubunaru
HYKJICOTHJUIAPHUHT KeTMa-KeT »xounamumu — Hycxa JHK Tomonmpan
oenrunanaau. JHK cuHTe3mma wuonnap xam wuImTUPOK 3Taau. Hamyna
OmJiaH MaTpuLa 3aHXKUPUHUHT HYHAJIUIIH aHTUIIAPAJIIEIIIUP.

HasOatnaru, nykiueorun JAHK-nmonumepasa yuyH cybGcTparaup, peakuusra
IOKOpM DJHEPTeTHK aKTUBJIaHraH ¢opmana kupumanu. Ilonumepusanus

/ ~ / / (VK]
HaMyHaHUHT 3 - TOMOHHUAAH YycuO Oopaau, sbHU cHUHTe3 3 S WyHanuiaa
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oopanu. 3/ - OH — rpynmnacu HaBOaTmaru
Ne30KCupuboHykiaeo3uaATpuPocHaTHUHT KOMIJIEMEHTap Oyiarangaru -—
dbochar Ounan peakmnusira KupumnoO, TpudochaTHU XOCHI KHJIAOU.
Tpudocdhatuu xyxkaipagaru tpudocdarasa pepmeHTn napuanad rwdopagu.
Myngait kunn6, JHK - monumepasa depMeHTH HIITHPOKHAA, HAMYyHa
MaTpullara aHTumnapaien xonaraa ycubd O6opaau Ba MabliyM BakTAAaH CYHT
KYII CIpau CTPYKTypa XOCUJ KUJIaau.
JHKHUHr MaTpUUa/Ju CHHTE3H

3 Howpsazampasa )
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Dykapuot xyxaipanapaa JJHK — nonumepaszanapuu 3 Ta TUIIUUA MabiIyM: 0,
B, v. Xyxatipagaru JIHKHUHT permkanuscy acocaH mojMMepasa - o MIITHPOKUIA
O0opaau, penapanusi — nojauMepasa — 3, mutoxouapusiaa JJHKuauur pernmukanusicu
nonuMepasa —y MIITHPOKKA GOpaI.

I'enernk kox yHuBepcanaup. Xamma OpraHU3MIIApAA-3yKapUOTIIapAaa,
IpOKapHOTIapJa Ba BUpyciapJa xam Oapua KOJOHJAp yuyH Oupjail Genruiapaan
doitmananunaau. bunobapun,reHeTHK Koa AyHEMa Xa€T maiimo OynraHman Oepu
y3rapMail XyKMpOHJIMK KuiaMoKJa.byHra 3mupna v OViaau.AMMO SHI KEWHHTU
Wunnapna Oy gormMara Oup 03 Y3rapTUPHUII  KUPUTHINTA  TYFpU
KeJ 1. MUTOXOHAPUSTIAPHUHT T€HETUK CUCTEMACH MablyM OMOJIOTHK KOJra Tyia
TyFpu kenmaau.Yuudr JHKcu (15669 HykineoTua) HUHT adpuM TreHjapu
HYKJICOTHU]lT TapTUOW TOJUNENTUUIAPHUHT aMHUHOKHCIIOTAa TapTuOu OuiaH
COJIMIITUPWIITAHAA KOJIAaH YeTJAIIUIIIap MaBXy/ SKAHJIWTH aHWKIaHau. JIeKuH
Oy axxoin6 (peHOMEHHUHT KeTO YMKUIIN Ba MAbHOCH XQJIA TYIIYHUJITAaHU HYK.
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XKansanman xypuHuO TYypuOAUKH, OUpP XU AMHHOKHUCIOTaJIApHU
udonanopun Tpumietrinap oup-oupura yxmam O6ymanu. MacanaH: BajluH
AMUHOKHMCIOTAaCUHU HM(OoAaNOBYM TpUILIETIApHUHT Oapuacu ['Y numnerwu,
AnanvnHHn udonanoBuu Ttpunieriaap 'Ll gunaetu Ounan OonulaHTaH
oymamu.

VY ax60poTHU TYFpu YKHUIITa XUIOPIUK KUIMANHIU, OaIKU peryinKamnus EKu
TpPaHCKpUNLMA Kapa€HHIa TMaiaA0 OYIMIIM MyMKUH OYiraH XaroJlapHU

yeTyatuiira épuam oepau.
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['enetnk xonx yHuBepcanaup. bapua opraHusmiuapga — 3yKapuoTiap,

poKapuoTiIap/a Ba BUpyclapaa xam 0apya KOJOHJIap Y4yH Oupjai Oenruiapaan
doiinananunanau. bapua KoJoH ydTa HYKJIeOTHANAH (TpUILieTaaH) ubopar. Euma-
€H Typradl KoJoHJap Oup-OMpUHU KOoIUlaMaau, s’bHU OUPUHYM KOJOHHUHT
OXHPTH HYKJICOTUAN YHIAH KCHWHTH KOJOHHUHT OONIJAaHFWY HYKJICOTHIAU OVia
onmMaiiau. Madopmarus MabliyM HyKTagaH OOIUTaHA M.

bup xun amMuHOKHCIOTaNapHH WQOMATOBYN TPUILIETIAp OUp-Oupura
YXIIAWIH.

AMMHOKHCIIOTaIap KOJI! JTyraTujaa, KOJUpJiaHa&éTraH OKCHJI
unpopmarusicu u-PHKna &3unran Oynanwm.

Kogonmap 5 ¢ —3" #hyHaimmga  YKujIaau.

Komonmapaars yauH4IM a30T acoc, OMPUHYM Ba MKKMHYH a30T acocliapura
KaparaHja KaMpOK CHEIU(UKINKKA dSragup. METHOHWH aMHUHOKHCIOTACHHHU
udoganoBun KoAoH 1 Ta OYIMO, MHUIUPJIOBUM KOJOHAMP. AXamusT Oepud
Kapajica, METHOHMH Ba  TpuntoaHmaH  TamKapu  Kapuib  xamma
aMUHOKHUCIIOTaNap OUTTagaH OPTUK KOJOHIap/a udoaanaHam.
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JAHKpnaru aMuHOKHCHOTajlap KOAM IIyHIAW E3WIraHku, y H-
PHKnaru xox cy3napura koMmrieMeHTap OYnuO aHTUIapajen XoJataup, sibHu T
KOJAUFUra A KOJJIWFU KOMIUJIEMEHTapAup Ba A KOJIUFUHUHI XOJIaTh Y
KOJIIUFUTa KOMIUIEMEHTapANp.

Macanan: Mernonun yuyH: nPHK Ba JIHK komonmap xyhwmumarm
X0JIaTa KypUHAIU:

uPHK(5) AYT'(3)
JIHK (3) TALL

Opnatna KoJIoHIap Ba aHTUKOJIOHAp 5 — > 3, yanjiaH YHrTa Kapab €3umaiu.

Ilnazmuaanap baktepus Ba TyOaH 3yKapHOT OopraHu3Mjap XyKapanapuja
acocuil XpoMOCOMaJiaH TalllKapy, KUYMK yiayamra sra OyiaraH XajJKaCUMOH EKU
YU3UKCUMOH CTPYKTypara sra Oynaran KyImm4a XpoMacoMmaiap MaBXyIaup Oy
MUHHU-XpoMocoManap ruasmuaiap ae6 atamaau. Ilnasmun JHKacu xynu 6unan
3-10 Taraya rennapHu y3una caknaigu. by remmap, acocaH aHTUOMOTHK EKU
3axXapiy TOKCHMHJIAPHU MapyasoB4Yn epMEHTIIApHU CHHTE3ura )kaoorapaup. [y
Typalnu riasMuuiap OakTepusi, auuTKA Ba 3aMOYpYyFJIapHUHI aHTUOMOTHK Ba
3axapJiv TOKCUHJIApra YUAAMIMJIMTHHU TAbMUHIIANWIN.

[I1a3MUIHUHT  AHTUOMOTHK TApPYaJOBYM TEHJapu Oup  IUIa3MUAJaH
WKKUHYMCHUTA TPAHCIIO30HIAp OMIaH OMPUKKAH XO0JaTaa Xam Kyduo yta onaau. by
MOJICKYJISIp JKapaéH Kacall YaKUpPyBUYM MHUKPOOJIAPDHUHT aHTUOMOTHKIIapra
YUJAMIIMIIUTUHU HUXOsTAa ommpaau. [Inasmunanap ¥3 xycycusitura Kypa UKKHUra
OYyIMHaIH.

bupuHuucu TpaHcno3oH €ku OakTepruodar upcuili MoJieKyjaacu Kabu Xyxaiipa
acocuil xpomocomacuHuHr Maxcyc JIHK wuzummnurunm kecu6, pexoMOuHanus
OyJa olanran mia3Musap.

byngaii pexoMOMHAUMSAIAHYBUM TUIa3MUIIAp TpaHcMuccuo, SbHU
HaCJIIaH-HaclTa YTyBYH IUIa3MUJIap €0 aTaiaiu.

Tpancmuccubn miuasMua acocuil Xpomocomara OWpUKKaHJaH KeuuH Y3
MYCTaKWUIUTUHU ~ UYKOTagu. ACOCHI XpOMOCOMaJaH MYCTAKWJ paBUIIAa V3-
V3UHU periuKaius Kuja ojiMaiiau. ANWHM maiTtana OyHmal masmujiapa
JKoMamarad reHiap acocuit xpomocomanaa y3 ¢aonusatuHu Oaxkapanu. XysKaiipa
OYJIMHraHga peKOMOWHAIMSJIAHYBUM TUTA3MMJI TEHJIApU acoCUil  XpomMocoma
relyiapu OUpPUKKaH XOJAa HacijgaH-Haciara Oepunaau. WkkuHun Touda
Ia3MujjIap aBTOHOM XOJifa PEIUTMKAlMsJIaHyBYM IIa3MuIap 1ed artanaiu.
byngait mmasmmanap acocuid  xpomocamara OupuKa  OJIMaid, acocui
XpoMocoMasiapJiaH MyCTaKWJI paBHINIA Y3-Y3UHU peIuIdKaIus nynu Omnan yHiao
Ba XaTTO 1037a0 MapTa KymaTupa ojiagu. ABTOHOM IUIa3Mujjiap Oaktepus Eku
3aMOypyF OYynuHTraHga Ku3 Xyxadpanap opacuga Tacoauduii  paBuiiga

82



takcumnanand. Iy Owman Oupra aBTOHOM mMmiIa3MuJ Oup XykailipaaaH
UKKIMHYMCHUTA XyXKalipa KOOMFY Ba MEMOpaHACHHUHT TEIIUKIIAPHUIAH YTa OJIaH.
I'eH MHXXEHEPAUTUHUHT ToiaeBopu — pexombunam JHKaap mextorozusicu
— TEHETHK CTPYKTypaJlapHu Oupra KyIIMII TEXHUKACH — MOJIEKYJISIp
OMOJIOTHSIHUHT HI MYXHM IOTyKJIapuaanaup. by Texnonorusinan ¢oiinananuo,
3apyp MaxcysoT (okcui) Hu koaupiaiauran JIHK monexymacunuiir Kuauk Oup
KHUCMUA — T€HHH KecHO OJIMII, YHUHT €T TeH OWIaH KOMOWHAIMSICHHU SPATHIIL,
cyHrpa Oy SHI'M I'€HOMHHM MYHOCHUO XyKalpajapra KUpUTHO XVKalHUH-Xykal pa
JIHK cuHuHT cuHTE3 MexaHu3MU EpaaMu/ia Ky MapTaiad Ky- MalTUPUII MyMKHH.

1. JHK mnonumepaza peakuusUlapHU KaTanusiaiaumu? YHUHT KaHaail
xycycustaapu 0op?

2. Tenetuk koja yHuBepcanMu? Arap yHuBepcal Oyica cababanapuHu
KYpPCaTHHT.

3. IIna3zmMupanapHu T€H MyXaHIUCIUTHAA KyJlaml MyMKUHMH? MyMKUH
OyJca KaHaal Kysuiam MyMKAH?

4. Typmu opranusmnap JHKcunu Oupmamrupum MymkuHMu? MyMKUH
Oymnca KaHain

JHK-nonumepasa umTupokuga KaTaiu3aaHalurad peakuus Oup KaHya
y3Uura XOC XyCycusTiiapra jra:

Peakuus nykneos3uarpudocdatiap HIITUPOKUIA OOpaIu.

3-CASE

by case cramm ycynuma Kys3jmaHraH MakcaJ — TKHJIAPHU KIOHJAIl YYyH
doitmanmHunaauran Bektopiap, pepmentnapHuHr pexkomounant JIHK omumimaru
POJIMHHA YPraHHIIL.

berona JAHKHuHT pEIIUKALIUACH, JKCIIPECCUACH Ba
TpaHncopMmarusicuau (6omka opraHusmra kyuuimuau) TabmuaiaoBuun JIHK
MOJIEKyJIaCu @ekmop ned aranaji. Bektop Xyxkaiipara Kymumuda UpPCHUMN
axO0opOT KUPUTUIIUIIMHUA amalira omupaau. Bekrop cudaruga nimazmuganap,
O0akTepuodarnap, MOOWUI dJIEMEHTIAp Ba XallBOHJAPHUHI BHUpYCIAapUIaH
doiifanaHul MYMKHUH. XO3UPTrH BakKTAa Xyda KYI BEKTOpIap sApaTUiITaH
O0ynuob, ynapHu OUp HeuTa TUINTra OYJIUII MyMKHUH:

1.Knonnam ydyH Bektopiap. byHnail BekTopiapra OUpPUKTHPHUIITaH
JIHK ¢parmenTiapHu penaukamusian OpKajld COHHHUHU (aMIUTU(DUKATIHSCH )
Kynatupuin yuyH ¢Qoiinanmanunaau. byHnall makcamnap ydyH Oaktepus
niaasMugaiapu Ba ¢arnap KyuiaHwiagud. [€HOMHUHT KaTTa Yiayamaaru
dbparMeHTIapuHU KJIOHJAIl YY4yH 3ca OaKTepus Ba auUTKH XpPOMOCOMajapH
acocuna siparunran (BAC Ba fC) cynbuii Bektopiaapuaan ¢oiigaaaHuaaim.
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2. DKCOpEeCcCHOH BEKTOpiap. YnapAaH TE€HJApHUHI MYailsH KeTMa-
KETJIUTH AHMKJAIl Ba YJAPHUHI OKCHUJI MaxCyJOTIapUHM TaxXJIMJI KWW,
MyalsH OKCHUJIHU unad  yukumga ¢oipananwiaau. Kynm  connm
HKCIPECCUOH THU3UMJIAp, alHUKCAa MPOKAPUOT OpraHu3miIap YYyH MaBxKyi.
[ITyauHrAeK CyT dMHU3yBUMJAp, YCUMIMKIAPD Ba AUUTKWIAP XyXKaupailapuaa
TEHJIap SKCIPECCUSCUHM aMaljira OLIMPYyBYM BEKTOPJIAp XaM spaTUJITAH.

3. Tpauncdhopmarus yuyH Bektopaap. Perunuent renomura 6erona JJHK
bparMeHTIIapUHU KUPUTHUILI YuyH ¢oiinananunanu. bynnai Bekropiap onarna
reHOMIa HHTerpaluMsJaHumura épaamM 0epyBul Maxcyc U3YMIUIUKIAP TYTaau.
3aMOoHaBUN BEKTOp TH3UMJIAp TNoJudyHKIMOoHan OYynub, Oup Heurta
GyHKIIUSHM OWUTTAa BEKTOpra kamjaau. bupuHuu TaOuuil BeKTOpJap
OakTepusiapJaH axpaTuirad 0ynub, KYmUmiInry Taxpuda MakcaauIad Keauo
YUKKaH XoiJa  (9KCIpPECCHMOH BEKTOpJap, KJIOHJAIl YyYyH BEKTOpJIap,
TpaHcopMalusg YUyH BEKTOpJiap) FeH MYyXaHJUCIHUTH ycyiiapu Epaamuia
KauTa sipaTuJIra.

BekTop MojexynanapHUHI Tapkubujaa wmapkep red Oynuimu, Oy red
XyXalpaga BEKTOp MIITUPOK ATAETraHU XaKHAa MabJIyM KUJIYyBUYM (DEHOTHI
Oepullld AbHU BEKTOP CEJIEKTUB UpCHUH Oenrura sra Oynumu kepak. Kynunua
cenektTuB Oenru cudaruma Tabuarma KEHT TapKajiraH aHTHOMOTUKKA
YU JaMJIMJIMK TeHU1aH (oiganaHuiaam.
bakrepus xyxaiipacuna xpomocoma JIHKcupgan tamkapu, kyn Hycxana
xankacumon JIHK wonekynamapu xam wmapxyna. (1-25 M.H.k.). bynnpai
XaJIKACUMOH MoOJIeKyJallap niasmuoanap Ae0 atanaau. bab3u mimazmunanap
TapKuOu1a aHTUOMOTUKIa YUAAMIIMIMK F'€HJIaPUHU TYTau.

[nazmupanapaan BekTop cudaruaa OupuHum mapta 1973 lunna
[I.bepr nabGopartopusicuna doigananuiarad. Taxpubanap yHYa KaTTa
oynmaran (~9 M.H.XK.), TeTpaUMKJIWHTa YUJaMJIMIUMK TeHH TyTyBuM E.coui
nnazmugacu pSC 101 ga onubd Gopuinras.
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JIHK dbparmMenT-napunu miazMugaiap €épaaMua KioHaam Oyitnda taxpuoda
CXEMACH.
1-Bupukmupunaémean cemepo-nocux /[HK, 2-anmubuomuxkka 4uoamiuiux
oyuuya mapxep,; 3-AHKHune pexombunanm monexyracu, 4-Pexombunaum
HHKHu 6axmepus xyscatipacuea KUpumuul.

[Mnasmuna Tapkubuna ¢axkar 6up gona EcoPl pectpukrasza depmenTu
TaHuO Kecaaurad calWT (Maxcyc HYKJICOTHIJAp H3YHJUIUTH) OYJITaHINTHU
cababnu, GpepMeHT IUIa3MUJAHUHT XaJKAaCHUMOH KYII 3aHXUpuHH (akat Oup
KoMHAaH Kecul «ENMUIIKOK» YUJIM OYMK XalKa XOoJlaTura yTKa3zaiu.

[lmasmuga  pSC 101nuar JJHKcu wyak Ttaékyacu ydyH Oerona
JHKuunur EcoPl-gparmentnapu Ounan apanamrtupunagu. JJHK-nurasa
dbepmentinapu €pmamuna oerona JIHK ¢parmentnapu Ba pSC 101 mmasmuga
ATOHA PEKOMOMHAHT MoJiekynara oupnamrtupunanu. Cyarpa 0y pekoMOMHAHT
ninasMugand  E.COMHMHT KOMMOUTEHT XyXaipajapura KyIIuiaranjaa y
OakTepusi Xyxkaiipacura kupaau. PekoMOWMHAaHT mIa3MUJAAHU TYTYBUH
XyXxaiipanap TeTpaluKIUHINA CEJIEKTUB MYXUTA aKpaTUJIau.

JHK nauraza xymHu HykiaeoTumiap opacuaaru Qochoaudbup OoFIapuHU
tukiam opkanu  JJHK Oynaknapunu Oofnam kabu Outra acocuid Basu(aHu
Oaxxapaau. by kapaén nurupnam ne6 atanagu. ['eH MyxaHauciauruaa KynmuHYa
murupnam yayH T4 darununr JIHK-nmurazacuman ¢oiinananunanu. T4 nurasa
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épnamuna JIHK muHr Xap xanmail Oymaru “€numkok ywin” €Kd “TYMTOK ydiau’”’
Kucmiiapu Oupuktvpunaan. by osHr kyn kymiaHunaguran ¢depMeHTIapaH
oupuanp.

AHK maxaununune 6aom-oypazauiiauwt ycyiu Hadakar k/J[HK Ba renom
oubnuoTrexanapu CKpuHUHTHAA, myHuHTAEK reHoMm JIHKcuam Taxmmn xumumga
xam ¢oipganaaunanu. Ly ycyn épmamuma renomma myaitsa JIHK wsuunnuru
UIITUPOKUHHM aHUKJIAIl MYMKHH (MacanaH, TPAaHCTE€H YCUMIHMKJIAp TE€HOMHUJA
OeroHa TeH HWIITHUPOKHU, T€H HYCXAJIAPUHUHT KYNaluIu, TeHHUHT HYKJICOTHU]
V3YUJUIMTUAAT  Y3rapuiUlapHU TaxXJIMid KWW MYMKHH). bior-nyparainam
ycynu 6unan JJHKHu taxnaun kunum myaiisa JJHK dparmentinapuHuHr ynapHu
cnenu(PUK HUIMIOHJIAHTAH 30HJIap OWJIaH Jayparaiyiani Wyiau opKajad aHUKJaAIra
acocnanran. Y KyHuparu Oockuuiapnan ubopar: 1) JJHK pecrpukuusicu;
2)pectpukuusnanran JJHK ¢parmentnapunu rengan HeliaoH GuUITpra KY4UpHUIL
Ba yJllapHU MMMOOUIM3ANUsIIANT; 3) HUMIOHIAHTaH 30H]1 OWJIaH Ayparaiiani.
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CayzepH 6yiinua 610T-gyparaidian ycyiaud NpUHIUIIH.
FOxopu monexymsip xpomocoma JIHKcu Outra €km Oup HedTa pecTpuKTazaiap
Ounan Kecunaau. Xocuia Oynran gparMeHTIap arapo3aiu reijaa siaekrpodopes
KWJIMII OPKaJIM a)KpaTHJIaJu Ba oJinuHAaH aeHatypauusuianrad (0,4 M NaOH)
TeJHUHT yCTUTa HEWIOoH (UATp, YHUHI ycTHUIaH (QUITP KOFO3Jap KyWHiIaau
Kamunnsp xywnap tabcupuma AHK dparmenTnapu mepneHAUKYISp paBUIIIA
buntpra yTub, y Ounan 6orinaHaau (MMMoOuIu3anusiaHaan). bynaai kyuupui
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onortunr (bnot —cypuin) ne6 aranagu. byHnma ¢unaTpaa relHUHT pemIMKacu
xocusl Oynaau. CYHr QuiITp paJoakTHB HUIIOHJIAHTAH OUp 3aHXKUPIU 30H]
COJIMHTaH 3puUTMara xounamrupuiragga ¢uinrpra oupukkad xpomocoma JIHKcu
dbparmenTiapu Ounan Kymuiaub ayparaiiganaau. 30H1 ¢akaT y3ura roMoJIOTHK
JHK w3unmnuru tyTyBum ¢parMeHTiap OuiaH nyparainaHanu. Humon Ounan
Oormanran (QparmeHTiaap paaumoaBTorpadus opkanu aHukimaHaau. CaysepH
(Soythepn brotting) 6yitnua 6y10T-nyparaiiJIallTHUHT CXEMacH OEpuIIraH.
PapmoaBrorpadusna xocun OYAraH uu3uKyYajdap OpKajdd TEHOMJA
TaxJIMA KWIMHAETTaH (parMeHTiap MaBXKYMJIUTUHU, Oy UW3UYWIIMKIApIaru
y3rapuniapHu (aenenus, MHCEPIus ), Y4u3uKYAJIapHUHT 04 €KU TYK paHTH OpKaJIu
TeHHUHI TE€HOMJAru Hycxajapu COHUHHU aHMKIalm MyMKHH. Jlemak, Oy ycyn
OyTyH r€HOM Ba aJIOXMJ1a TeHJIApHU TaxJIUJ KUJIUII YYyH XaM KYJJIaHuIaau.
1. BexTopMoneKynanapKaHaaiMakcaaiapaaKkyaHuIaam?
2. YnaprakannaitanadiapkKyunuaaam?
3. bakTepus mnazmunasapuaaH KioHmamga ¢goaaranumm MyMkuamMu? Kanmnai
amajira omupuiaanu?
4. THK nurazanap HykieoTumiapau oup-oupura oupnamrupaaumu? Kangait
amaJjra omaan?
5. AHK TaxnunuHuHr 010T-Ayparaiiam ycyiu MaBxyamu? Masxyn 6yica
KaH/1ail TaxJIMJI KWJIHATA?

VI. MYCTAKNJI TABJIUM MAB3YJIAPU
MycTakui TAbJIMMHH TAIKWJI ITHIIHUHT AKX Ba Ma3MyHH

MycTakun TabJIMM TETHIUIM YKYB MOAYJIW OyiiMya wumad YMKWITaH
TONIIMPUKJIAP ACOCHJA TAIIKWI STHIAAA Ba YHHHI HATWXKacuaa TUHIJIOBUWJIAp
OUTHPYB UIIH (JIOMMXA UIITK) HU Ta€paaiiam.

butupyB umu (Joitmxa uimM) aoupacuga xap OUp THUHTIIOBYM Y3U JIapc
Oepaétran Qanu Oyiinua dSIEKTPOH VYKYB MOIYJUIAPUHUHT TaKIUMOTHHU
Taépranau.

DNeKTpoH VYKyB MOAY/UIAPWHHWHT TaKAUMOTH  KyHUJarm  TapKUOWit
KHCMJIap1ad uoopar O0ynanu:

Cunadyc;

Keiicnap 6anku;

Magsynap 6yiinya TaKkIuMoTIIap;

bomka wMarepuamnap (dbanHu Yy3namrupuimra  €paaMm  OepyBUM  KYIIMMYA
MaTepuajiap: 3JEeKTPOH TabJIUM PECypCiiapy, Mabpy3a MATHH, TJIOCCApHil, TECT,
KpPOCCBOpP/I Ba OOIIIK. )

87



OnexkTpoH VKyB MOAYJUIAPMHH Talépiamga Kyluaaruiaapra ajJloxuaa 3bTHOOD
oepuitaiu:
— TaBCHUs KWIMHTaH aAa0uETIapHy YPraHUIll Ba TaXJIUI THIIL
— CcOXa TapaKKUETUHUHT YCTUBOP HYHAIUIIUIapU Ba BasudaapuHu EPUTHILL
— MyTaxaccuciuk (aHnapuiard HWHHOBAIMUIApAAH XaMmaa WIFOP XOPHXKUH
Taxkpubanapaas (oiiganaHuIL.
yHuHrAeK, MyCTaKUI TabIUM >Kapa€HHJla THHIJIOBUM KacOuil (aomusTu
HaTIDKaJapuHU Ba Tajabamap ydyH spaTWiIraH YKyB-METOJUK pecypclapuHU
“DnekTpoH NoTp(osMo” TU3UMUTA KUPUTHUO OOPUILIHA JIO3UM.
MycTakui TabJaIuM MaB3yJiapu
1. Kynprypananaérran YCUMIIMK XyKaiipajiapyu OujiaH MUKPOOPTraHW3MapHUHT
CYHBHUH aCCOLUMALMACHUHHU SIPATULLL.
2. Y CHMIMK/IAPHUHT XOCHIIIOPJIMIHHA ONIMPHIIA OHOTEXHONOTHS.
3. JHK nykneorunnapu kerma-keTnuruHu anukiam Ba JIHK 6ynaxmapunu
CUHTE3JIAlll.
TpaHcrenes HazapusCH Ba YHUHT aXaMUSTH.

5. Tlpokapuor Ba SyKapuoT Xykalpajsap TEHOMUHUHT OHOKHMEBUMN
XyCyCHUSTIapH.

6. Oxcui OMOCUHTE3M Ba YHUHT T€HETHK JIapakaJaru PeryJsiiuscu

7. T'ennap sKCIpecCUICUHUAT OMOKUMEBUIA OOTIKAPHIIUIITN

8. buoxuMéBmii kapa€HIApPHUHT TEHETUK PETYIIAIHSICH

. JIHK Ba reHeTuK KOJTHUHT MOXUSTH XaMJla YHUHT OMOKMMEBUN NCOOTIIApH.

10. Xyxaiipanap

11.renodoHauHM cakjad Koauiaa OMOTEXHOIOTHS.

12.V cuMimk xyxaipanapy celeKIUaCHIa OHOTEXHOIOTUSHUHT aXaMHUSTH.

13.Vcumimk xyxaiipalapiHi KyJIbTypanalliHHHT HKTHCOIUH aXaMHSTH.

14.Yeummuk  TykuManapupad — (GoHjanaHuG MKKHIAMYH — METOGOIMTIAp
CHUHTE3WHHU aMaJira OIINPHUIIL.

15.Ycummuk  Xyxkaiipa Ba TYKEMaJapuaa HKKAIAMYM METOOOTHTIAPHUHT
TYIJIAHUIIUTA TAhCUP 3TYBUH OMUILIAP.

16.bHOTEeXHOJOTHSIHUHT YKOJIOTHK aCTICKTIapH.

17.Y cummuKIap pecypeiapy KynbTypanapuaas Goiiananui HCTHKOOIIapH.

18.Comatuk Xysxaiipanap KyJaTypacu.

19.'eHodoHIHYU cakJiall yCyiuiapu.

20.buonoruk azoTdukcarys camapaopIUTiHU OIIUPHIIL.
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Vil. JUIIJIOM U1l MAB3YJIAPH

1. Monekynsap OMONOTUK TaJKUKOTIAPHU aMaJira OLIMpUIIIa
3aMOHABHUH YCYJUIAp Ba YJIAPHUHI aXaMUATH

2. “buotexHonorus” TabauUM WHyHamMIUM Tanabamapura ‘“‘Momexkysip
ouonorus” paHUHU YKUTHUILA 3aMOHABHH M€JarOrMK TEXHOJOTUSTIAPHU KYIUTaIl

3. “buorexHonorus” TabiuM HWyHanuIu Tajiabanapura “Momnekynsp
ouonorus” paHMHU YKUTHUILIA aHUMAIIMOH POJIMKIAapAaH (oiiaanaHull ycysiapu

4. V36ekucToHmaru

MOJIEKYJISIP OHOJOTHUK

FOTYKJIAPUHU TabJIMM KapacHUTa KyJUIall

TaJIKUKOTJIAPHUHT

5. HaHOOMOTeXHOJIOTHS Ba YHUHT OMOTEXHOJIOTUK TaJIKUKOTIIapra poju

6. HaHOOMOTEXHONOTHUSHUHT  acOoCHW  yCy/UlapuHHM  Tajabamapra
YKUTHIIIATHA Y3UTa XOC NEJAroruk XyCyCcusTiiapu

7.  JHK axpatum, II3P Ba reHHMHr OupnaMyu CTpyKTypacura OHUJ
MaIIFyJOTIapHHA 010 OOpHILa 3aMOHABHI MEJAroTUK yCyJUIapHU KYIlall

8. buonoruk (daon MojmasapHU OJUIIIA 3aMOHABUN  MOJIEKYJISIP
OMOTEXHOJIOTHUK yCyJiapaaH (GoNaIaHUITHUHT aB3aUTMKIIapu

9. HaHOOMOTEXHOJOTUSHUHI YCIyOJapyuHU O3MK OBKaT CaHOATUra
KYJUTall Ba YHUHT OYTYHTH KYHJAru XoJaTH

10. TII3P ycynu €pnamuia YyCUMIMKIAPHA aHUKJIAI Ba yJIAPHUHT OapKOIU

11. TenmapuuHr OupnamMuu TY3WIUIIMHU aHUKIAmga OwonH(OpmMaTHK

JaCTYPJIAPHUHT KYJUIAaHWJIUIINA

VIIL. TJIOCCAPU

TEPMUWHJIAP Y3BEKYA Tepmunia NHIJIN3YA
P
Arapo3za JCHT U3 Agarose Polysaccharides which
CyBYTJIapuaaH receive from algae;
OJIMHAJIUTaH It is used as a gel
HoJIMCaxapui; medium in
ayIeKTpodopes Ba electrophoresis and
xpomatorpadusia chromatography
TeJUTH MYXHT
cudaruma
dhornananuIaIm.
aiipum opranmsm €ku | Aggregatio | Education in a pile of
Arperanusi- XyKapagapHUHT n some organisms and cells
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TYTUIAHUIIH, FYXK
O0yM0 KOJIUIIIY.
Ananrauus- MOCJIAIIHIII- Adaptatio the adaptation of
OpraHu3MJIAPHUHT n organisms to a habitable
IBOJIIOLUS environment in the
*apaéHua r3ara process of evolution
KEJITaH SIIIalll
IapOUTHUTA
MOCJIAlTyBU
A3oTobaKTep- spkuH Xona simad, | Azotobacte |  a type of bacteria that
XaBOJIaH a30T r live freely and gain
TYIIOBYH nitrogen from the air
OakTepusiap TypHu.
AHa’poouo03- - Opranusmnapauar | Anaerobio Vital activity of
SPKUH KUCIIOPOJ SIS organisms in the
OyaMaraH MyxuTaa environment where there
Xa€T KeUUPHUIIIN IS no free oxygen
AHTarOHUCT pakuo- Antagonist | Rival — microorganisms
MUKPOOPTaHUu3MIIap which stop vital functions
XaéTUHU TYXTaTyBYU or kill other
¢ku OyTyHJIai microorganisms
6ap00/1 KHTyBUU
Oorka oup
MUKPOOPTraHU3M.
AHTHTeHJ1ap- UMMYH TU3UM/JIA Antigens specific proteins that
aHTHTENAIap XOCHI induce and influence the
OVIMIINHI formation of antibodies
UHIYIUPIOBYH, In the immune system
aHTHUTENA MMang0
OynuInra TabCcup
ATYBYM CHELUPUK
XaAMKOPJIMK KAJTYBUU
OKCHJLIAP.
Ancopoumus KaTTHK Oupukma — | Adsorptio | Absorption process liquid
ancopOeHT OumaH n and gas components into
CYIOKJIMK €KH Ta3 a solid compound -
KOMITOHEHTIIAPHUHT adsorbent
FOTHJIMIIL
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KapaCHuIup

Bazaa acocHii, acocra Basal Main; basal calves that
TETMIILIN; aCOCHIa help keep the flagella of
€KW YHHHT Taruja eukaryotic animals
JKOMITaIrad-0asain (simple animals, algae)

TaHadanap- on the outer layer of
YKApUOTHK cytoplasm
*KOHUBOpIIAp (OAHiA
YKOHUBOpIIAP,
CYBYTIIap)
XMBYHHJIAPHHU
[UTOILTa3MaHUHT
TaIllK¥ KaBaTHra
EnuIno TypuIIUra
&pnam O6epanuran
TY3HJIMA.
Basuneran YCUMITMK AT | Basipetal Transport of plant
TPaHCIOPT MOITAJIAPHUHT transport substances to the root
WIAA3HUHT alluKall apical meristem
MEpHCTEMacura
TPaHCIOPTH.
Bakrepuodaraa OaxkTepusIapHU Bacterioph Viruses that infect
p MHDEKIUATOBYH age bacteria
BUpYyCap.
Bunap- VUKKHA KUCMIaH Binary consisting of two parts;
noopar; OuHapIn binary nomenclature - the
HOMEHKJIaTypa- name of the micro-
MHUKPOOPTraHU3MJIap1 organisms with the name
a aBJIOJl Ba Typ HOMU of generation and type;
OWJIaH aTaauIy, binary fission - the
OuHapIU OYTUHUIII- fission of cells during
Xy KaipagapHUHT multiplication
KyTIaluIll BaKTHU1a
MKKHATA OYIMHUIIY.
Buorenes- TUPUK opraHu3miap | Biogenesis release of organic

91




TOMOHH/IAH OPTaHUK
OMpUKMaTapHUHT
XOCHJI OVIUIIIN.

substances from living
organisms

Buomacca- MHUKpoopranusmiapH | Biomass Biomass is organic
U YCTUPHUITaHHU A matter derived from
XyXxaipanapu living, or recently living
MaccacH €K1 THPHUK organisms. Biomass can
OpraHHM3M Maccacu; be used as a source of
¢aos Oromacca- energy and it most often
OMOJIOTHK (haOJIIHK refers to plants or plant-
KypcaTyBYHM Macca; based materials which are
KypyK Omomacca- not used for food or feed,
OpraHu3MJIAPHUHT and are specifically
KypyK Onomaccacu. called lignocellulosic
VY Xy 6GnoMaccaHuHT biomass. As an energy
15-30% wWHU TaIIKHI source, biomass can
STAJN; XY either be used directly via
Ouomacca-cy3ulll Eku combustion to produce
alJIaH TUPHIII, heat, or indirectly after
YYKTUPHUIIT converting it to various
HATW)KACHIA CYIOK forms of biofuel.
03yKa MYXUTHJIaH Conversion of biomass to
aKpaTuO OJIMHTaH biofuel can be achieved
Xy)Kalipa MaccacH. by different methods
which are broadly
classified into: thermal,
chemical,
and biochemical
methods.
BuoduabTp -0KaBa CyBJIApHU Trickling Biological wastewater
OMOJIOTHK KUXATHaH filter treatment
TO3aJIANUTaH
HHIIIOOT
Buopeakrop- OMOJIOTHK Bioreactor | A bioreactor may refer to
peakiusIapHu any manufactured or engi

amaJjira olypuIra
MYJDKaJJIaHTaH
curuM. by atama

neered device or system
that supports a
biologically active
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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/Lignocellulosic_biomass
https://en.wikipedia.org/wiki/Biofuel
https://en.wikipedia.org/wiki/Manufacture
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Engineering

a’po0 Ba aHa’POO
OpraHu3M
Xy KanpanapuHu
YCTHUPHUII YUYH 3apyp
Oynran curumiapaa
XamJia Xy»kaupa Ba
bepmeHTIapHU
TYTUIAIIA
dbolnananaauran
Hayajgapra
HUcOaTaH
UIUIaTUIaau.

environment. In one case,
a bioreactor is a vessel in
which a chemical
process is carried out
which involves
organisms or biochemical
ly active
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,
and are often made
of stainless steel.

buocunres-

dbepmeHTIap Biosynthes
TabCUPUAA TUPUK IS
opranusmMiapaa
OJLIUM
OupuKMaapaH
Mypakkal opraHuk
MOJITATAPHUHT XOCHIT
Oy auin.

Biosynthesis (also
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 are
modified, converted into
other compounds, or
joined together to form
macromolecules. This
process often consists of
metabolic pathways.

buopekyiabTUBa
M-

kasuiama Oonmkmap | Reclamati
OJIMHTaHUJAH CYHT on

YKOMIapHU TEKHUCIIa0
VCUMIIUK YCTUPUIIL

Plant cultivation after the
excavation of minerals
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https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Chemical_reaction
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

BuorexHosorusi- | Tupuk opranuzmiap | Biotechnol | Biotechnology is the use
Exu OMOJIOTUK ogy of living systems and
KOHYHUST Ba organisms to develop or
XYCYCHUSTIIADHUHT make products
caHoaT MUKEcHUa
UIILIATHIAIIN
xakuaaru ¢paH
WYHAJIUIIIH.
BexkTop- TeHJIapHM KJIOHNIama | Vector In molecular cloning,

dboitnananunaguran
perkoH. Tabumii
BEKTOPJIAP-KUIUK
r1a3Mujianap,
BHUpYyCJIap Ba
6aktepuodarmap.
CyHbull BEKTOpJIAp
aca JIHK-nuraza
épaaMuaa Xxap Xui
MaHOaapaH
onuuran JIHKau
OMpIAIITUPUIIT
acocua Ty3uJaau;
YPHUHU OJIUILI
BEKTOPH-
KJIOHJIAIITUPYBYH
BEKTOP;
YCUMIIMKIIapaa
KJIOHJIAIl BEKTOPU-
YCUMIIUK
Xy>kaipacura 0erona
JAHKHu yTkazum Ba
KOMIAIITUPUIL
Owan
IyFyJUIAHAAUTaH TeH
MyXaHIUCIUTHAA
MIUTATUIAUTaH
BEKTOp; MJIa3MH/1a
BEKTOpHU-OEroHa, €T

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/Multiple_cloning_site
https://en.wikipedia.org/wiki/Selectable_marker

JIHKnaru ren €xu
Oup Heva reHsiapHu
Oy XHJIjaru re’aapu

XyCycHsITIIap Ba
oenrunapu OuinaH
bapxianyBuIH

Oynmaras
OpraHu3mra yTkazuo
KyWumua
KaTHaIIagurad
J1a3Mua.
I'eHoTepanusi- | peUUIUEHT TEHOMHTA Gene Gene therapy is the
OeroHa re’yapHa therapy therapeutic delivery
KAPUTHII EKH of nucleic
OHMOJIOTHK O0BEKT acid polymers into a
TYKUMaapuaa patient's cells as a drug to
TCHETHUK COFJIOM treat disease.
COMaTHUK
XyXKanpajapHU OJIUIII
€épaamuia HacJInum
KacCaJUIMKJIapUHU
JABOJIALLL
I'enorun- acoc rernmapuauHr | Genotype | The genotype is the part
tymiamu. HUpcwuit (DNA sequence) of
acoc— the genetic make up of
OpraHU3MJIAPHUHT a cell, and therefore of an
TCHETHK (MPCHIA) organism or individual,
KOHCTUTYIUSICHHUHT which determines a
Ba YHUHT Oapya specific characteristic
TCHJIAPHHUHT (phenotype) of that
MakKMyH. cell/organism/ individual.
I'enodona- opranusMm Typiaapu | The gene | The gene pool is the set
Exun pool of all genes, or genetic
MOMYJISTASCHIaTH information, in
Xap X TeHJiap any population, usually
TYpJIADUHHUHT COHU of a particular species.
Ba TAPUXMU.
IeTepo3uc — oup-oupunan karop | Heterosis | Heterosis, hybrid vigor,

or outbreeding
enhancement, is the
improved or increased
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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

OoIIIaHFUY
IIaK/UTapHU
YaTUIITHPHUIIT
HaTWXKacHja Iamnio
Oynran OupuHIU

function of any biological
quality in
a hybrid offspring. The
adjective derived
from heterosis is

aBJIoA heterotic.
NyparaiJIapuHUHT
sIanl
KOOUJTUATUHUHT
OIIUIIH.
I'ubpun- nyparaii-reHeTuK Hybrid In biology a hybrid, also
KUXATIAH Xap XM known as cross breed, is
OynraH TypiapHU the result of mixing,
YATUIITAPHIL through sexual
HATHXKACUIA XOCHII reproduction, two
OyJraH rerepo3uroTa animals or plants of
xwuHcH. OTa-oHa different breeds,
upcuit Oenruiapuan varieties, species or
y3una genera.[1] Using genetic
My>KaccamIIalTHPTaH terminology, it may be
OpTaHH3M. defined as follows.
I'unorenes — MypTaK XaJlTacH Gynogenes | Offspring are produced
XyXaipanapuaan IS by the same mechanism
YCUMIIHK a0 as in parthenogenesis, but
Oy >xapaéHu. 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

TaHACUHH TAIIKHJI
3TyBYM Oup €xu Oup
Heua XyXanpaaaH
xocui OyiraH,
MUKPOCKOIIJ]a apaHT
KYpHILI MyMKHH
OyJraH urap.
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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
https://en.wikipedia.org/wiki/Hybrid_(biology)%23cite_note-1
https://en.wikipedia.org/wiki/Genetics
https://en.wikipedia.org/wiki/Sperm

I'opmon
peuenTop
KOMILIEKC-

TOPMOH Ba OKCHJI
PEIENTOPUHUHT
OMPUKHIIY, TOPMOH
TahCUPH amMaJira
OIIUIITUHUHT
OupUHYN OOCKUYH.

Hormone
receptor
complex

Connect hormone and
protein receptors, the first
degree of the influence of

the hormone

I'opmon cTatycu

— OHTOI'eHe3/1a
YCUMIIUK Ba XaliBOH
TOPMOH TU3UMHUHUHT

YMYMUM XO0JIaTH,

Hormone
status

The general condition of
the animal and plant
structure in ontogenesis

HecTpykuus —

MOJIaJIapHUHT
napyajaHHIl OpKaJInd
bu3noIOTHK
baomnuruau
UYKOTHIILIHN.

Destructio
n

Loss of physical activity
by splitting substances

Aunudpepenun
ﬂ -

UXTHCOCTAIITaH,
OynuHMaiuran
Xy KapajgapHUHT
nuddepeHuusiianmac
naH OynuHaETran
KaJLTyC
XyKaupalapura
auJIaHUI.

Differ

Jdunmong —

Ma3Kyp Typra xoc
COHJIAPHU
KypcaTyBun
TOMOJIOTHUK
XPOMOCOMAJIAPHUHT
UKKATA TYILJIAMA
Ouan
XapaKTepJIaHyBYU
SAPO, XyKarpa Ba
OpPraHU3M.

Diploid

Diploid cells have
two homologous copies
of each chromosome,
usually one from
the mother and one from
the father.

JAudppepenumsia
am —

aCcOCH Ba STHTU
Xxocui Oynran
XyxKapamnap
opacuaa, IIyHUHTAEK
SIHTY XOCUJI OYiran
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Xy>Kaiipanap opacuia

dapk ro3ara
KEJITUPYBYHU
»KapaéHiap
KOMIIJICKCH.
JHK - IE€30KCUPHOOHYKIICH DNA Deoxyribonucleic acid is
H KHCJIOTaap a molecule that carries
MOJICKYJIaCH, mostofthegeneticinstructi
HYKJICOTHIJIap ons used in the
(a;eHuH, T'yaHHH, development, functioning
I[UTO3UH, TAMHH ), and reproduction of all
ne30Kcupr003a Ba knownlivingorganismsan
dochop kucnoTa d many viruses.
KOJITUKJIapu1aH
TAalllKWJI TOIITaH.
JHK dbepmeHTIap DNA Cell division is essential
PeITUKANUSACH — tymnamu (JJHK replication | for an organism to grow,
noJiuMepasa, Jurasza but, when a cell divides,
Ba OomiKanap) it must replicate the DNA
épnamuna JIHK in its genome so that the
HYCXACHUHH XOCHJI two daughter cells have
KUJIUII OPKAJId YHUHT the same genetic
MOJICKYJTaJlapHHH information as their
WKKUJIAHUIINA (UKKH parent.
MapTa Kynaiuim).
Enuk TMsum — | Tamku MyxuT Ounan Closed A closed system is
dakat sHeprus system a physical system that
OpKau does not allow certain
aJIMallIUHYBYH types of transfers (such
TH3HM. as transfer of mass) in or
out of the system.
Enumkok yuJjap KOMITJIEMEHTIIap sticky ends DNA end or sticky
- xongaru JJHK end refers to the
MOJIEKYJTACHHUHT properties of the end of
OWTTa UILIK YU a molecule of DNA or a
0yuO0, recombinant DNA
SHJIOHYKJIea3aiap molecule.

Eprammuia kecuod
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OJIMHaIH.

NnaenTuduxanu aifHaH YXIIaTHUII, Identificati | Identification in biologyi
o - TEHTJIAIITUPHIII- on s the processof
MojiIa EKH assigningapre-
MUKPOOpPTaHu3MIIap existing taxon name to an
TypH Ba XWJTAPUHU individualorganism.
aHMKJTaITa
KapaTuiral
TaJKUKOTIIAp TYpH.
Nmmoouaun3anmn MeMOpaHaapaa immobiliza An immobilized
s (TyTUTamn) — XyXaiipa, tion enzyme is an enzyme that
bepMeHTIapHA Is attached to an inert,
TYIama insoluble material such as
doitnananunaguran calcium alginate
bu3uK Ba KUMEBUIA
JKapacH.

Nurudurop- TYXTaTyBUH- Inhibitor Enzyme inhibitor,
dbepmeHTIap, asubstance that binds
daoyHruHu toan enzyme and

TYXTaTyB4H TaOUUH decreasesthe
€KU CHHTETHK MOJiIa enzyme'sactivity
(CyHBHI1 OJIUHTaH).
Nuaykrop- HO(aox xonmarra Inductor Inactive state of low
yTKa3aauraH mnact molecular weight
MOJICKYJIaJId MOJIJIa. substances.
Nuaykoms- (bepMeHT cuHTE3H, Induction Enzyme induction is a
darmap process in which
PHUBOKJIAHUIIN Ba a molecule induces
MyTallysra yximara the expression of
OMOJIOTHK JKapaéHHU an enzyme.
XapakaTra TYIIAPHIIL.

Nuunuanus- MOJIEKYJISIP Initiation The initial stage of the
Ounomnorusiaru translation process in
TPAHCIISAINS molecular biology
KapaEHUHUHT

OMpuHYM OOCKUYH.
Nuxyoanusi- yerupum-mawiayMm | Incubation | Cultivation. microbial
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IIAPOUT/IA, exposure at a specific
Xapoparia temperature
MUKPOOJIapHU YyIIL1a0
TypHUIL, YCTUPHILL.
NHokyasT- KYMaUTUPHII YCYJITH- The method of reproduction
TUPHK OpraHu3miap, | inoculum of organisms,
MacaJiaH, microorganisms
MUKPOOpPTaHU3MIIap
CYCIICH3HSICH 03yKa
MYyXHUTIa
YTKa3WJIraHaaH
KEUHH STHTY aBJIOJI
Oepasu.
HNuTtpon — TeHHUHT Intron An intron isanynucleotid
TPAHCKPUOIUSITaHAET esequencewithin
raH “CyKyHar a gene that is removed
CakJIOBYH” by RNA
MIPOIIECCHHT splicingduringmaturation
xapaéanna PHK ofthefinal RNAproduct.
MOJICKYJTaJlapH
axpanubd yukaéTraHn
Ba KOJOHJIAp MaBXKY/]
OYJMaraH KUCMH.
Hccukauk moxu XapOpaTHUHT Thermal
OKCHJLTIAPH HOpMaJIaH OUIHIINTa shock
(UIIO) - OopraHu3M TOMOHHIaH | proteins
XOCHJT Oy auran
OKCHJILIIap.
Komnurenumsi — | Xyxaiipa, Tykuma, | Competen | In microbiology,genetics,
OpraH Ba ce cellbiology,
OpPraHU3MHUHT and molecular
UHAYITAPIIOBYH biology, competence is
TabCUPJIAPHU KaOy the ability of a cell to
KHJIUIIN Ba YHra take up
PHUBOKJIAHUIINHI extracellularDNA fromits
Y3rapTUPHII OPKAJIH environment.
crienugpuk
TabCHPJIAHHMIIL.
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KommniiemenTap PHK Ba ynra compleme The two base-
3aHKHP — XaMKOPJIMK YU4yH MOC ntary pair complementary chai
KeJlaJuraH chain ns of the DNA molecule
HYKJICOTHAJIAPHU allow for replication of
CUHTE3JIaH y4yH the genetic instructions.
dboitnananunaguran
JTHK
3aHXHUPIIApUIaH
oupu.
Karaaus- O30HJIAHTaH XaBO Catalysis | Catalysis is the increase
TapKUOU/Ia UIITUPOK in the rate of a chemical
3TauraH reaction due to the
KHCIIOPOJHUHT participation of an
OKCHIJTOBYHITUK additional substance
XYCYCUSTHHH called a catalyst
OLITUPHUIII
JInuraza-/IHK 3aHKUPHIATH DNA DNA ligase is a specific
y3WJIraH KUCMHHU ligase type of enzyme, a ligase,
dbochoamGupOor that facilitates the joining
XOCHJT KHJTUTIT of DNA strands together
Epaamua by catalyzing the
OMpIAITHPYBYH formation of
(bepMeHT. a phosphodiester bond.
Jlurupaam — JTHKuuHT Oup Ligation the covalent linking of
3aHKUAPAATH Y3UITUII two ends of DNA or
OpKaJIM aKpaJiraH RNA molecules, most
acocyap opacujaru commonly done
bochoauddpup using DNA ligase, RNA
OOFJIApMHHMHT XOCHII ligase (ATP) or other
oymumu. by néopa enzymes.
TYMTOK Y4IapHHU
OMPUKTHUPHUIL
xoutapuaa Ba PHK
OoFNap XOoCUi
OynuiMaa xam
KYJUIAaHWJIAIH.
JIuzuc- 9pUb KeTHII, Lysis Lysis refers to the

napyajaHuIl-

breaking down of
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dbepmeHTIIap,
KHCIJIOTaNIap Ba
UIIKOpJIap
TabCUPHUIA
XyKaupaJapHUHT
napyaJaHuIIIm;
OaxTepus
XyxKapacuaa
OakTepruodariapHUHT
KyTaluvim
HaTHXKacuaa YHUHT
9puO KETHIIIH.

the membrane of a cell,
often by viral, enzymic,
or osmotic mechanisms
that compromise its
integrity.

Mapkep (AHK) anexTpodopes Marker Genetic marker, a DNA
— remmaa GparMeHTIIap (DNA) sequence with a known
YITYaMUHH location associated with a
aHUKJIaIIIa particular gene or trait
dbolnananuaaIuran
MabJIyM yII4aMIaru
JIHK ¢parmenTu.
Mapxkep res — YKOUJIAIITaH >KONH Marker A marker gene is
AHWKJIAHTaH Ba aHUK gene a gene used in nuclear
(beHOTHITHK biology and molecular
KYPHHHMIITA 5Ta I'eH. biology to determine if
a nucleic acid
sequence has been
successfully inserted into
an organism's DNA.
MaTtpuua. 1) mabsrym Oup TaHa Matrix Matrix, the material or

(traxs) 6ynu0, yHra
Kapal sHTH
MTAKITHUHT XOCHIT
Oynuiu; 2)
(MoJteKynanu
ouonorusina) JIHK Ba
PHK unnapunu
KOMILJIEMEHTIIap
CUHTE3JIAaHUIIN YYYH

tissue between cells in
which more specialized
structures are embedded
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acoc cudarua
XHA3MaT KWJIaJuraH Ba
HYKJICUH
KHUCJIOTaJIApJary a3o0T
aCOCJIApUHUHT
KETJIUTH.

MeTa00au3M-

OpaJMK aJIMalIMHUIIL,
S’bHU MOJIAJIAPHUHT
XyXKaipa naura
TyIITaH BaKTUAaH
OXUPTH MaxCyJIOTiap
XOCHJI OYITyHIa
KaJap aujIaHuIIIN;
KaTaboIM3M Ba
aHaboJIM3M KapaéHU
WUFUH]IMCH,
KOPOHFYJIUK/Ia
KedaauraH
MeTaboIn3M-
MUKpPOOpTaHU3MIIApH
UHT (KUpMHU3HU
OakTepusIap
Rhodospirillum)
KOpPOHFHAa a3po0
X0JI1a YCUII
xycycusTtu. by
XyCYCHUSAT
OakTepusiapaa
Hadac onuii
3aHKHUPUHUHT
KEepaKiIu KuCMiIapu
OopauruaaH aajnojaaT
oepanm.

Metabolis
m

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

Metaboantaap-

MeTa00JIN3M
JKapaHUJa XOCUII
oynmaauran
Mo I1aap.

Metabolite
S

Metabolites are the
intermediates and
products of metabolism.

Mukpoopranus

Xap Jaoum Oupra

microbial

A microbial colony is
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MJIap yIOIIMACH- | Yy4dpaluraH Ba Oup- colony defined as a visible
Oupu OnaH OOFJIHK cluster
XOJ1/1a saiauran ofmicroorganismsgrowin
MUKPOOPTraHU3MIIap g on the surface ofor
Oupnammaci. withina solid medium,
presumably cultured
from a single cell.
Mukpodaopa- Xap XWj TypJar Microorga | a collection of different
MUKPOOPTaHU3MIIApH nisms species of
UHT MabJIyM SIIIaIl microorganisms living
MYXUTHAArU environment; avtoxenon
TYIIaMU; aBTOXTOH microflora; microflora;
MUKpoGIopacy; CyB microflora; mud
MUKpOQIIOpacH; XaBo microflora; normal
MHUKpOQIIOpacH; microflora;
ENEIZS microorganism;
MHUKpOQIIOpacH; microflora; soil
oJaTnaru microflora; rizosfera
MUKPODIOPa; microflora.
OpraHus3M
MUKpohIopacy;
KylmumM4a
MUKpOQI0pa; TYIPOK
MHUKpodIopacu;
puzocdepa
MUKpOhIIOopacHy.
Muueanuii- 3aMOypyF TaHa- Mycelium Mycelium is
3aMOypYF, )KyMIIalaH the vegetative part of
IIYBJIACHMOH a fungus, consisting of a
3aMOypyFIapHUHT mass of branching,
ycanuraH TaHACH thread-like hyphae.
6yu0, Oup Ba Ky
Xy’KapaJii hrgaiap
(rud)man ubopar.
Moaudukanus- | mukpoopranmsmiuapa | Modificati A modification is a
UHT (DEHOTHIHK on change in the physical

V3rapulln, SbHU
XyKaupaHUHT

appearance of
an organism (phenotype)
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TeHETHK
anmapatiapura
ajloKajop OyiamaraH
y3rapuuiap.

caused by environmental
factors.

Moporenes —

opraH (opranorenes), | Morphoge
TYKUMa(THCTOTEHE3) nesis
Ba Xy>KalpajgapHUHT
(uTOoTeHE3 EKU
Xy KalpajapHUHT
nuddepeHsITaHuII
1) MIaKJJTaHUII
KapacHU.
Opranu3miapHUHT
PUBOITAHUIIN
KapacHuaa
TU3UMIIAPHUHT
TabaKaJTaHUIIN.

Morphogenesis is
the biological
process that causes
an organism to develop
its shape.

MyTrarenes-

MyTareHes Mutagenes
Y3rapuiIHUHT IS
(MyTareHe3HHHr) pyi
Oepulln-opraHu3M/ia
WPpCUH y3rapuiiap-
MyTalWsIIAPHUHT
BYKY/IT'a KEJIMIII
)kapa€nu. by xxapaéu
acoCH1a UpCUM
ax0OpOTHU CaKJIOBYN
Ba HAcJra yTKa3zyBuu
HYKJICHH KHCIIOTanap
MOJIEKYJIACUHUHT
Y3rapuilu €Taau.

Mutagenesis is a process
by which the genetic
information of
an organism is changed
In a stable manner,
resulting in a mutation.

Myrarenaap —

JAHK monexynacunma | Mutagens
MyTalUSIIAPHUHT
nano Oym
yacToTalapyuHU
OILIMPYBYHA OMHIL
Upcusatau
y3rapTupyBUYMIIAp-

A mutagen is a physical
or chemical agent that
changes the genetic
material, usually DNA,
of an organism and thus
increases the frequency
of mutations above the
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MyTalusiiaap X0CHI
KWIyBYM (PU3HKABUN

natural background level.

Ba KUMEBUU
OMUJLIAp;
MyTanus — reH, xpomocomazaaru | Mutation A mutation is a
HYKJIEOTH]T permanent alteration of
U3YUIUIHK, the nucleotide
T€HOMHHHT OUpopTa sequence of
OCJITMHUHT the genome of
y3rapuIiura Ba an organism, virus,
YIIApHUHT or extrachromosomal
aBJoJyIapaa DNA or other genetic
CaKJIaHHIIUTA OJTHO elements.
KEJIyBYM CTIOHTAH Ba
UHIYLMpJIaHTaH
Y3rapuilH.
Humon - y €ku Oy Target cell | target cells are red blood
Xyxaiipa— ¢duTorapmMon cells that have the
peIeTOPHHA appearance of a shooting
TYTyBYH Ba target with a bullseye.
dbuTOrapMOHHUHT
KOHLIEHTpAIUsICH
y3raprasja
MeTab0JIM3MHU
y3rapTupyB4u
XyKampa.
Hyxieun Typau Hykiaeotupiap | Nucleic Nucleic acids are
KHCJI0TAJIap — KOJIIMKJIapHIaH acids biopolymers, or

TALIKWJI TONTaH
IOKOPY MOJIEKYJISP
Tabuuii GuprUKMaap
(monmumepiiap).
XyKanhpa Mar3UHUHT
ACOCHHHM TallIKUJI
Kuiaau. Hyknenn
KHMCJIOTAJIAPHUHT
ukku typu: PHK,
JTHK

large biomolecules,
essential for all known
forms of life. Nucleic
acids, which
include DNA (deoxyribo
nucleic acid)
and RNA (ribonucleic
acid), are made
from monomersknown
as nucleotides.
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XyKanupaJapHUHT
JTOMMUU
KOMITIOHCHTJIapHUAUDP.
Hoocdepa- ounocdepanu Tabuar | Noosphere The noosphere is the
KOHYHJIApU aCOCH/Ia sphere of human thought
OOIIKApHII, HHCOH
OHI'MHUHT IOKOPpH
TapaKKUM STUIIU
Opranorenes — yIommacaaHn Organogen In animal
ycaéTran Kamryc esis development, organogene
XyKaiipanapuiaa sis is the process by
oprauniap (Wiaus, which
OonuranFuy OGapriap theectoderm,endoderm,
Ba HUXOJLIAP) XOCHII andmesodermdevelop
OynuI sxapaéHu. into the internal organs of
the organism.
O4uK TH3UM — | TalIKK MyXUT OHUJIaH Open the external environment
SHEprus Ba MojIanap | Systems and the energy and
Owtan material exchange with
aJIMaIlIMHAITaH the system.
THU3UM.
O3HK 3aHKAPH- MO/IJTaJJapHUHT food chain | A food chain is a linear
ailllaHMa XapakaTu network of links in a food
web starting
fromproducerorganisms a
nd ending at apex
predatorspecies,detritivor
es, or
decomposerspecies.
O30HO0JIM3- O30HHHHT Oxonolysis | The process of fixing the
UKKWJIaM4H Ba first and second carbon
OupamMuu yriiepo. 0zone connection
Oofnapura
dbuxcatuus xapaéHu
IMaprenorene3 — | acocHuHr ¢axkat oHa | Parthenog Parthenogenesis is a
XyXKaipa resapu enesis natural form of asexual
UIITUPOKHUIA reproduction in which

107



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/Apex_predator
https://en.wikipedia.org/wiki/Apex_predator
https://en.wikipedia.org/wiki/Apex_predator
https://en.wikipedia.org/wiki/Detritivores
https://en.wikipedia.org/wiki/Detritivores
https://en.wikipedia.org/wiki/Detritivores
https://en.wikipedia.org/wiki/Decomposer
https://en.wikipedia.org/wiki/Asexual_reproduction
https://en.wikipedia.org/wiki/Asexual_reproduction
https://en.wikipedia.org/wiki/Asexual_reproduction

PHUBOKJIAHMIIIH. growth and development
ofembryos occur
without fertilization.
Ilnasmuaa — aBTOHOM Plasmid A plasmid is a
pETUTHKAIUSTIAHUTITA small DNA molecule
KOJUp, TapKuOnIa within a cell that is
PELUITUEHTIAPHUHT physically separated from
OeroHa reHJIapuHH Ba a chromosomal DNA and
oomka JIHK can replicate
W3YUJUTATHHH TYTHII independently.
Ba T€HOMTIa KMPUTHIIT
XYCYCHATHIA 3ra,
UKKH 3aHXHPIIH
xankacumoH JIHK
TUTa3MH]] BEKTOPH
acoCH.
IMoananenniia | momuaaenun kucnora | Polyadenyl | Polyadenylation is the
I — U3YHIUTATHHHHT ation addition of a poly(A)
sykapuot PHK 3- tail to a messenger RNA.
y4UTa YHUHT CHHTE3H
TyraraHuiad CyHT
OMPUKHUIIIH.
Moaunnonausi — | opranm3m ramwmons | Polyploid | Polyploid cells and organ
XpoMocomaiap iIsSms are those containing
WUFUHIMCUHUHT more than two paired
Kappaau OpTHILIN (homologous) sets
Onan OOFIHK of chromosomes.
oynran upcuit
y3rapyBUYaHJIMK.
Ipomdepanust XyXaiipa Ba Proliferati | The term cell growth is
— TYKUMAaJQpHUHT on used in the contexts
KYTalum iy of cell development and
OWIIaH XOCHII cell division
OyuIIn. (reproduction).
IIpomoTtop- TeHHUHT promoter | In genetics, a promoter is
TPAHCKPHUITLUACH a region of DNA that
OONLIAHUIIN YIyH initiates transcription of a
XKaBOOTap KUCMH. particular gene.
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https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Transcription_(genetics)
https://en.wikipedia.org/wiki/Gene

IIponykiaeyc — ypyFiaHran Tyxym | Pronucleus A pronucleus is the
Xy XKaipa sapocH. nucleus of a sperm or
an egg cell during the
process of fertilization,
after the sperm enters the
ovum, but before they
fuse.
IIporon Maxcyc OKCUuI1ap Proton A proton pump is
noMIacu époamua pump an integral membrane
POTOHJIAPHUHT protein that is capable of
XyXKaiipa moving protons across
MeMOpaHaCH OpPKaJIH a biological membrane.
YTHII KapacHU.
Iporomnacr MeXaHuK iyn Omman | Protoplast Protoplast, initially
¢xu (hepMeHTIIap referred to the first
Epaamuia human|citation
XyXaipanap needed] or, more
KOOUFHUIaH MaxXpyM generally, to the first
KHJIMHTaH, MeMOpaHa organized body of a
€paMuia maKkIuHu species. In
yluiad TypyBUH modern biology.
VCUMIIHUK XYyXKalpacH.
Ipodar OaxTepus Prophage A prophage is
XpOMOCOMAacura a bacteriophage genome
YpHamras dar inserted and integrated
reHomu. JIuzorex into the circular bacterial
OakTepusIapaH DNA chromosome or
SIIUPHUHTaH, existing as an
IOKMaliIuras extrachromosomal
IIAKJIIarH MYBTa TN plasmid.
OakTepuodar.
IIpoueccuur CTUJIHIII KapaCHH Processing maturation
Perenepanmus- XyXaupanap Regenerati cell recovery
THUKJIaHUIIN. on
PexoMOMHAHT TypJIY TCHIIap Chimeric Chimeric genes form
reH — KOMIIOHEHTIapuaaH gene through the combination
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https://en.wikipedia.org/wiki/List_of_protoplasts
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https://en.wikipedia.org/wiki/Biology
https://en.wikipedia.org/wiki/Bacteriophage
https://en.wikipedia.org/wiki/Genome
https://en.wikipedia.org/wiki/Circular_bacterial_chromosome
https://en.wikipedia.org/wiki/Circular_bacterial_chromosome
https://en.wikipedia.org/wiki/Plasmid

TapKI/I6 TOII'aH I'CH.

of portions of one or
more coding sequences to
produce 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.

PexomOumHanT | Typsm manbanmapman | Recombin Recombinant
JHK- omuaran JIHK ant DNA | DNA (rDNA) molecules
KACMIIapuiaH noopat are DNA molecules
JTHK. formed by laboratory
methods of genetic
recombination to bring
together genetic material
from multiple sources,
creatingsequences that
would not otherwise be
found in the genome.
PexomMoOnHanms- KPOCCHUHTOBEP Recombin
HaTH>Xacuga oTa- ation
OoHaJIap IrCHJIapUHHUHI
KauTa
rypyxJIaHumm(Tadaka
JIAHUIIIN ).
Penapanusi- JIHKHUHT cuHTEe3U Repair DNA repair is a

BaKTHJa XaMJa Xap
XU (UMK Ba
KMMEBUM OMWILIIAP
tabcupuga JHK
MOJIEKYJIaCH y3UIHO
KOJIT'aH €KU
LIMKaCTJIaHTaH
MOJIEKYIaIapHU
Ty3aTuIra oyiaran
Xy KalpaJlapHUHT

collection of processes by
which a cell identifies
and corrects damage to
the DNA molecules that
encode its genome.
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Maxcyc Bazudacu.
Penpeccusi- reH skcnpeccusicunu | Repression | Expression of the gene
Ba EXy 1 yIlIaHra and the mechanism of
TaaLTYKJIA (epMEHT recovery of enzymatic
CUHTE3UHH TYXTaTUII synthesis
MEXaHNU3MU.
Penpeccop- MabiayM oriepoHaa | Repressor | A repressor is a DNA- or
PHK cunTte3nnu RNA-binding protein that
TYXTaTaJuraH inhibits the expression of
OOIIKapyBYU OKCHIL. one or more genes by
binding to the operator or
associated silencers.
PecTpukrasanaap KECYBUH Restriction A restriction
- dbepmenTap, enzymes | enzyme or restriction end
PECTPUKIIHS onuclease isanenzymetha
dbepMeHTIIapu, t cuts DNA at ornear
JTHKHu mabiym Oup specific
HYKJICOTUJIAP recognitionnucleotideseq
KaTopH/a KecaJuraH uencesknown
dbepmentiap. ['en asrestriction sites.
MYXaHIUCIIUTU1a
KYJUIAaHWIAUTaH
BOCHTA.
Caiit- YpYH, KOHIaHHUIII- Location, location of a
TeHJIap XapUTaCUIaru Site- point mutation in the
HYKTaJId MyTalys gene map
VPHHU.
Cermenr- Kapk, OyJaK. Segment- snippet
CeeKknus- TaHJIalI-XaiBOH, Selection- new strains of
YCUMITHK Ba microorganisms
MHUKPOOpPraHu3MIapH
HHI SIHI'" 30TJIapHu,
HaBJIapHu Ba
mTraMMJIapyuHHA
sIpaTUIl YCYIIH.
CKpUHUHT- outTa xyxaipagan | Screening | Before switching on the
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KJIOH OJIMII MY JIH contents of a clone of the
Onman candidate chart
MHUKPOOpPraHUu3MJIapH smeshannye population
WHT apaJiain of microorganisms po
HOMYJISLHSICUIAH points.
KeparuHu aKpaTHIIL
CyocTpat- 03yKa MyXHT- Substrat- Pitatlnaya consistently
MHUKPOOpPraHUu3MJIapH dlya microorganisms
UHT YCHIIN YYyH kultivirovanie
Kepak OyJran o3yka
MYXHUTH.
TepMoamHamMuK | Kaiita xocun Kuuir, | thermodyn | Properties sobratat
THU3UM TYTUTAII Ba amic complex elementnye
dboinananuIn system
XYCYCHSITHTA 3Ta
¥3apo OOFIUK
DIIEMEHTIIap
KOMILITICKCH.
Tpauncayxkuus- OakTepuodarmap Transdukt | Perevesti retsipientnyx
Epaamuia reHeTHK siya- candidate trace donornyx
MaTepUaIHHA JJOHOP candidate s pomoshchyu
XyXKaipanaH bacteriophage
PEIUIHCHT
XyXxaipara oauo
YTHUIL.
YabTpadpuiabTpa KOJIJIOU Ultrafiltrat | The process of selection
M - 3appadaniapHu siya of the colloidal particles
KpaTHII
KapaCHUIUP
daraap- BUpYyCTap. Fag- virus
deHoTHm- opranu3miiapHuHr | Phenotype Sum Properties signs
PHUBOKIIAHHUIIIN during development of
*apaéHua r3ara the organism processes
KeJIraH Xxamma Oeiru
Ba XyCyCHSTIIAp
WUFUH]INCH.
depmeHTep- arpum xomaménapuu | Fermenter Apparatus for
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fermentation of certain

MUKpPOOpTraHU3MJIap -
Epaamuia OMKFUTHUIIT raw materials using
yUyH microorganisms
UIIaTUIaUTraH
XamMma TOMOHHU Oepk
ac000.
®epmeHTIAp- buonorux Enzymes biocatalyst
KaTaau3aTop
duToasiekcuniIa | TeHoTunuk Ba peanr | phytoalexi | Genotype and the actual
p- KOMIIOHEHTJIapH. ns components
®oToCUHTE3- EPYFIUK SHEPTUSICU Identification of the
UIITHPOKHU/IA organic substances CO2
YCUMIIHKIIAp, in bacteria, some algae
CYBYTJIapH Ba aiipuM with light energy
OakTepusiap
xyxaitpanapuna CO;
JlaH OpPTaHUK
MO/1ajIap XOCHII
Oynui sxapaéHu.
dparmeHrJiap napyanap, kucmiap. | Fragments Part
XeMOCHHTE3 arpum xemosintez Class pitaniya
MUKPOOPTaHU3MIIapT spetsificheskimi dlya
a xoc 6ynran microorganisms
O3UKJIAaHUII TYPH. opredelennyx
XpomocomaJap JIHK Ba Chromoso | The genetic structure of
— OKCHJITIapaH uoopar mes the core protein and
XyKaupa siApOCUHH DNA
TE€HETUK CTPYKTypa
XOCHJIaCH
HenTpudyra- aXpaTKkud,aHanuTuK | Tsentrifug Separator, analytical
(;mabopatopust) a- (laboratory) Separator;
KpaTKNY, vibration Separator;
TeOpaHyBYH horizontal Separator; and
KpaTKNY, evaporating Separator;
TOPU30HTAT Mazur Separator; Stir
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QKpaTKUY;
OyFIIaHTUPYBYHU
aKpaTKUY;
YYKTUPYBYU
aXKpaTKHUY;
TUHIUPYBUU
aKpaTKHUY;
npenapaTus
AXPATKUY; Y3-Y3UHU
Oymaraauran
@XPaTKUY; CY3HIII
nynu ounax
WAl IUTaH
AXPaTKUY; KyIl
OYITUMIIN aXKpaTKHUY;
yTa Te3 alJIaHaIUraH

Separator; Preparation
Separator; self-released
Separator; swimming,
working through the
Separator; Separator for
the most part; very
quickly turn into
Separator; differentiated
divergent Separator.

aKpaTKNY,
TabaKanalTUPyBYH,
TaOBYTIU
aKpaTKHY.
IuTo3un- JIHK Ba PHK Ctosine he Fundamental
TapKuOuaa Oyiran pyrimidine in DNA and
MAPUMUJIUH ACOCH. RNA
DHePrusiHuHT SHEPTUSHUHT Energy Parcel Energia via
MUTPANUSIIAHU JTOHOPAaH migration | stolknovenie s donor or
111071 aKuenropra acceptor
TYKHAIIyB UYJIH
OWIaH y3aTUIIUIIU
DaekTpodopes AIIEKTp MaiI0HU Electropho | Allocate particles move
épnamuia resis mixtures from one place
apajaniMajapHUHT to another using an

Oup >xoMIaH
MKKUHYY )KOWTa
yTuimm, 6ynaknapra
QXKpaTHUILL.

electric field
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www.molbio.ru
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